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PREFACE OF EDITOR

In recent times, the activity of scientists towards this conference, due to the current
sharp social-economic processes in our country, is very pleasant. How the ecology issues are
presented in the reports, or ecology, as the subject of science research, and related problems in
this regard, basically is ambiguous. We got all Kinds of work and to some extent we confront
nihilistic attitude towards the science. The high activity of the particiants in the conference
was considered to be a different exspression of protest against classical understanding of
science, and we supported the research of any direction. That is why we ask the reader of the
works collection not to consider its diversity as an imperfection.

In a word, it is not necessary to consider the theme limitation of the conference, but also
not comment or modify its contents or methods. Therefore, we have been guded by the
olimpic principle — the main is participation, which is justifed in our troubled era.

Prezident of the Georgian Academy of Ecological
Sciences Teimuraz Adeishvili
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95399BHOLOR6 4oBlbZ390000 96 (3300l BMEHMBOL gbgMAOL 08 smM3wol Lol gdsdo, Mmdgan-
do 39¢0lb 39JGHMOMo 3m@gbEoswo gsdbg30ol FgdEHowdo 649wl Gmeos. EIEdMow30L
24906935 990d¢gds 0dE0bsMmgmdEal HmamM 3 BmEHMbol b3obol gbsbgzom, olg dobo 0bzgm-
Lbooom.

4.6. 356B3mOLABHOL gxad@Bo oMoy abl 303mmgbH (30056, GMIgewdog Lobsmeol
LoabsEls Gg9deos 0dMIMOML MG gOHMTBgNME AsbeoggdmeE GoMgBoEHL TmMmol, Lobso-
ol boBdomgbg MRO® LHOIBS. gb Fmzwgbs bofiobsliHo®dgEyzgumgdo ogm Jusmls BoME3mM-
LBoLS o gadM0geE d3MGEHMBOL doge. FsMb3mOUEs 9839JG0 doorm 33563 MMo gugddHmuo-
659030l 350935E 0300 45965¢0BgdolL dggyo© [24].

4.7. mbGML 9899G0, 96 MbErmls 253mb03gds - 39¢0L 3356E@MMO Mmool Joge bafjo-
BoboMgBHY39wgd0 SM3oL 9hdsMgdwe LobBHdsdo LoMBdMEMO Fodmlboggdol 33003700l
98399B09, OMEs gb 2odmlboggds 96 sMlgdMBL sm3Erol 0bgMEowmw LobEgdsdo. bbgs Lo@yzyg-
00m, 5645900 93306039090 Ms30L 0MY3wog 8959RbI3L AsTMLLOZqdOL BmbL, 35006
MH™Ed 9mBJoM9090 3306039090 39M9x3gML bgogl. oMM 3356¢ MO Bymdsmgm-
05 (30HB03MO 35321M80) sM3wol 0bgME0ME LolBgdsdo 9396396905 sMbMEwmgsbo ¢9d3g-
®5¢MoL 3Jmbg.
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b 9893BHO 3060390 B5fobsbsMIgEY39¢gd0 0465 1976 §gul dG0Ebgmol 3menmaddo-
ol mboggbo@g®do v. Mbermls dog [25].

5. 30B03MM0 3539l sGLOL sbogro FoMdmpygbgdo

®965990MH™39 B0H03WOH MgMEOH0gddo FommEagbowos 3Habgbios Lodysbbmdowgdos-
Bo ™m3099BH0sb - bsfogrs3900096 - Bs3wqdo AobBMmT0gdgdol ddmbg sbogro GHodol mdogd-
390%Bg 2000530l Tglobgd. Todow0MOE, FM330GSE0E? 30bImEma0sdo L3gMliodgdols
2396DMI0Egds Bo3egd0s LozmEg - POHMOL AoBBMIowgdsDY [2, 12]. cmzEgds, MM bs3egdo
2396BM30gdol B0Bo3MGO Mdog]BHIOL MBOM dgBo Logdzgwo oshbosm 3MgEgbBos Qooh-
b9 3bsdgbEHw® LEBSGMLBY.

50 035¢LsBOHOLOM 65930 A9WIGMOEDI 0MZEGDS 3.730MDEOLOL MgMMos [26].
ol 056bdgds HMI BoHOIMOO 3539980 YFY3930 FoGIM0EYMHO A5MTMY, 9.§. »,3056ml do-
GoL“ 9b5EMQ0MMo©, HMIGEoE HoMmdmo©ygbl 30MHMB0MIE JZIOMIGHIOIP IYMGBOE? lol-
Mm@ 93300350 93L909 MEOYBDMT0WGd0s6 LogMEgL. S3GHMMO J30935HMBL BODOIM-
60 35329900 5305906 IMPIEL - ,13000oLoL doggo”, MMIgEoE MLLLGMWMmE JF0E-
MM 53690 F0OHMOOMI BYBHMIJOMIOI® EYMBO BsdYsbBMI0Wgd0sE LogmEgl. gl mwo-
©YBO A9MMZ9355 B0DOINMO 35349F0L SOLOL §5613393590. F30MBdOLO BoBOZMEO 3534990l
9m©gol Lobom 33boboEsgl gHmMRBBMI0Wgd0sE Fomgds03e MdogdBHLSE. bbgs dmy-
g500bob 29Blb3s39d0m 50 IMEYEdo EOLIMYEHMMBL Yzgusbg GE0MY SAOWIO 35309,
b B350 33990olbdmdm, MHmd LogMEol Bgd3z3em 030 53930l ML A5MIM (35349d0)
1Y39G0 M009dGHMMH0 MIGoTMDSS.

396 ©9393006M900m, HMI B0DBOIMMHO 353700 309BHIBBOL S3bIIIL BMbEsT6-
GO LASGHMLDBY O N300 FoBIMHOOL MBEHMEMYOWH dBOLDY, Tob MBS Fosbbogl Bogdlods-
@O0 396BMA5MYds s 96 MbBs 3JMbgl IMsz5wo MdOgIEOLS s dMmzEgbolsmgzol @s-
3sbsliosmgdgmo 39Mmdm 60dbgdo. 36mdoEr0s, HMI MdOYJEHOLIMZ0L Mo0Tdg TsEHgdomo bo-
356-0030L9d90d0L 30b0F9ds 593900093l 53 MBdOYJEHOL MBOZgIOLOEEIMBSL. Togowoma, Lsfgho
39530 - B0g9gMLIMO (369055, JobmMZoL Mo0dg bOTbOL sTSEGdS 530(MMadL 53 (36909000
ImEmEo mdogd@gdol Homgl (63060Ls @s bob 35¢sdo, 35BEOL 3oesdo, s3@MIowsdo s bbgs).
5960950, 803003500 00 1336590, O™ 3M19EgbBos MBEMEMYOME LBHsEMLBY Ggodery-
05 3Jmbgl IbmErmE obgm sOLL, HMIGEoE IMIEgdEos M50dg 60FsB-030LgdgdL, DML,
LEHOWIGHMOLS s bbgs, OMIol FmEYEMgdsE F9mdwgdgEos, M8Ybswss bydolidogho
990 0m35¢olobgdl olzMg@MEo Mmd0gdEJoolL 4sdmygbgdsts s Bodsb-mgzolgdgdoms
©5 BmIgO0m SOFgOL. BMBETIBEHME LEHIGMUIDY 3609BHIEDoOL FJmby BoBOZMMO SOLO, S6
MBs 0gmb ®50dgLsgsb 8gagbowo, ®s9gbosg G9agbogn sMLL goshbos dgmeso LEs-
&nLo dobo 399960l dodoMo.

3060350 Mo0s3 SOLOLIMZ0L BMBEITIBEGHMOMOOLS s 30M39WsEMdOL Fmmbmgbols
FgLOHMEgdL M MBS sHErgl 90 ga0 30MHMdGdO [27]:

1. 96 vbgs oymL dgagboro;
2. bs 3Jmbgl 60dsb-m130Lq0g00Ls s TobolinsmMGdEgdOL »TE0MmILO MOMEYbMd.;

3. b 4o9Bbgl Moo gobBmysmgds Mmd0gdEgdols s Imgagbgdols yggws Bso®-
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2435030LSMZOU;
4. ¢bs 04mb 3m@g6(3019M5© Y39eexBgM0 S 5JGHOIMOI® 5M58YMO;
5. 56 mbs 3Jmbgl Mo0dg Lobols Bmdgdo.

56 0gmb 890039600 60dbsgl, G 0530LMm3d0 SMBIOL G033V, oMS MZ0m MO30L-
530L5. 60856-0030L90900Ls s TobolsMYIWGdOL MIFMGL MIMEYBMBLME s353806M]-
000 0QJYMH0s FMMbM3bs - Loglgdom o6 3Jmbpgl oliobo. Mdogd@gdols s ImgzErgbadols
390 6506350MMB0LIMZ0L 4o9hBEIL 5JL0ToE MO BMYs™ds 5OTBIgL o6 3Jmbgls 396-
dm md09d3Hgool 60dbgdo, s9gbssi bgdoldogMo s3mb3lMgBHYds 9530HMMgAL Bmys®b.
0y4mb 3m@gbE0MMO© 439wWeBIMHO s 5JGHOMMOE 5Msx3gMo Bodbagl oyml wbowsgo, dsgMsd
505bbogg B90bsMBMBML BoB03MHO MdOYIEHOL BEBIGHMUO. 56 45BbgL M0y Bmdogho, qb
650dBogl 0gmb BmEmz9b 496BMmToEgdosbo.

Bodmzgwom by, dmgzwgbsl 396 53059mxzowgdl 60300900 Bsdysmmb sz 9gMmo ob-

3M9BHWWO s 390l SO 9OMO 3350GHWOHO MdOYJEHO0. S30FEHMI, ZoDOIMMO 3931w)d0, vy AL
Bo3m30m Fo¢gM0ool 439w sHg Bw96sdbEWM dyMTsMgMdI©, wbs 0yml Miiyzn@o (3mb-
G0bMEH0). 4505 530LY, omgdo@ozol domfgzgdols s 39M3M, 39bEHMMOL 30mbE0bwma-
303m009D0l BoHo3MM sMLTO gosdsbom, 8030035000 B0BOIWMHO 353w)9dol MW MBIONO
LEAHOMIGHMOOL FoMmToBYdWMdsTEY. g B0dBsgL, CMI BoBOIMMO 353wmdo T9mdEgdIEX0s
39350039MM JMGOMD, ©93350GHWI Mmd09dBH09b, 6 0l Pogmzswmm Ms0dy olZMyGwYo
Bofors3gdobogeb dgagbogs, 8580bsg 30 0 gb Bofios3gdo 30O EMsEMMos. BoBOIMEOHO
3537180 Mbs 2obzobowmm Hmym® 3 603m0gMgdoL sBEH03MO. s3M0Ys©, 603m0gMHYdYdILS
©5 B0DB0IME 35399l B396 30bows300 MHMYMOE @03 ME [F0bs50BYaMIMOMBL. §6-
00560 Bodystmrem Fo®dmagboos 603m0gMgdsLs s BOBOIME 35309MFMB JOHDoE. 50 SGLY-
00Lsd0 sbgmo Goymds Fgglisdsdgds b, dBrMOL TsBHIdoMMdOL 3MH0BE03L. LimMaw sds-
390000Md0oL LY sIMZ0EYOMEGdSTo MbEs Fobgzobowmm bogmogMgds s BoBOIMGO Io-
30y2900.

gm0 Lsbol »bowsg GoBo3Mm MmdOGIBHIOL, HMIGELsg 50 A59Bbos LEMVIEBHMMS, Bo-
D035 x%gM 96 Tgb3900605. FoHo3MLGOL dfos SO BMOIMOL Foowshbgs s Mfy3zg@EH M-
00l 30L50900L dJmbgy sbsEro BoHoZMMO MYoEmdol - BoDBOZMMHO 353410l SOLYdIMBOL
30056M90s. MPY39BH™O0L ™30L9d000 FgdmMboeo BoHoZMMO 3532930 SGIMMMIOL 3bMmdo
3BoDBOIMO MdOgIEHMS Jesbl. dovbgsgs® 0doby, MM goBozMmo 3532930 Fomrdmoyqbl
g 35M5MJue Mmd0gAL, ol b WRG™ JgBoE bEgds BoHozol Tgufogwrol boysbo.
505300OHMME5©, JobO FY39GH™OOL 2s0m Jm@geme Homdmygbgdbg sRwdbadmwo G-
0300 30RMTs BODOIMOO 353499F0LET0 56 250MEPGDds. sdo@™A 8g3bogegdsls Imey-
§93L dobo Fglfogerol 3006303 sbagro IgommeEgdol 9984985390, Lgmo sGLOL dbgdol
A9LFogems Lodw)oegdsly 3mag3gdl sHEGdIMMO© Fg3bgM® SLEGHMMFBODOZOLs s JEgdgbds-
Mo bsfoes3zgdol goBozol IMogsw dmgargbsl. dogwro boweo LsdgsOm s FoMero
3539000 03ymeyqds Mbowsg, 3063H0b0sEME goBogMem 3534930 [6]. ob 49bgEH03MMo® Hob
MBHOIOL FoDoIMe 39egdLy o B03M0gMgdL, sF0E™A olobo oL Fo®dmodz9d05b. 9.0.
dogo Lodgo®mm sOLYIMBL GoDOZMMO 353010l 35B6MbgdOm, HMIGdOE LOHYITYMGBOEIS©
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X9M53 Mbmdoo.
530037960 35397990 39600l Fg3MdLMD ©s353006MHYdMEO 3OMdEYIgdOL K oF3d0

3MLgdMmdL 3608369wm3560 goliswgdo Mmoo, GMIgeroa dobo gbG®mmM3ool Tgzsligdsl 93wmo-
360L. 30036 353719 b Fo9RbEIL Y39¢sHg OO JEEGHMM305 yz9es bMdOE BoBo-
3796 0009JBLS s LoLEGYISL TmGOL.

500@ ™3 Bgdmm Fom3magbowo 30M3gmemdols s 3vbEsdgbEwHmdol brmo 3Mo-
3A960do LBy 809P0mYAL, HMI Sbgm IMbM3bYdL b 9305YMR0wgdgL Bodlodome
95GHOM300L Md0gdE0. h39b0 SHBOOM, BODBOIMOHO FoILZWS - 35399Md0 - bogmoghgds dog-
39,3690 0300006H560Bs300L 3GIMEqLYR.

olg OHMame3 demenEdsbols s 3080l MgMmMm9dgdo 3sbblb MgMmImEobsdozsdo doMoms-
©0 0bLE®MIgbHI00, F0BOIWOHO 353w19dobsmzol Mbos 39d90Mmm Msg30Lo 0bLEHMWI96EO
03000M62560bo300L 3039 dMEETsbol MgMMToL FobbMYsMgdOL Logdzgwby. sbg-
00 25003930000 J0EMId ©9339 033000905, FoHOIMMO 3530930l Fgbfagerolamzol Jobowmgd
3Ly 3MOB(30399sE sbogn oML 5Ysw0dIdL 0. 3EodmbEHM30Bol dogM sygbowo 9b-
A&M™300L 399:300900L 396mbo [28].

09956 359m30bs6g, H®MI BoHB0ZMMO 2oaLZWS - 35399do - BogmogMgds mbs dog-
379036mb 03000M69560Ds3008 3GIMEgLL, 0LTYdS sTMFBs dMENETBOL MgMMYToL As6DMYs-
©Mg00L Logdzgerbg BoHoIMMO 353w909d0L 331930l sbowro 0blE®MwdgbEol dmdgdbols 9g-
Lobgd. ©59gbssE BOBOIMO 35329mAL goskbos Fogbodogr®mo GbEBHOM30s, yzgws 3bmdo
3oH0IZMEO Md0gJBHLS S LOLEYISL FMEOL, SF0GMA 53 Lszombol 3mbEIJuGHT0 9 (30EdIE0S
95GH®M300L 3egdol s LEHMMIOgEo 356mbols dmdgdbe.

09MHIn065803500 doMH0MOEO 3956Mbos goBHMMI00L BEOOL 356Mmbo, MMmdgwoa Bsdmys-
0090390 04m 3mdsbols dogH 0o MOO S06MmOL FogsombBy s s dmenEdsbol H -
09MH9IsLo3 MHrgdgb. 0. 3e08mbEBMZoBAd 5933039, IMmd M30mMMAB0Ds300L 3MIMm(39-
Lbolbomgol dmgdggdl bbgabsoMo 3sbmbo - 9.§. 9bG®M30ols 999:306900L 396Mmbo. demenEdsbols H
-09mMq00L  bormal os LolEgdgdolsmzol FoMdmoagbl 3wodmbBHMz0hol S -mgmmmgds
[28], ®™3ob s®lo 89909300 dEaMTsmgmdl: ,mv) Jombry@mdol bafyolo 80300900 Fmbals-
fmeme dymds®gmdsls, MHmdgeoi 35Uwbmdl JoM03500 35M589@Mgd0L Bmermgsb d60dzby-
@MdgOL, 35d0b 58 YMIsMYMINIE ITMMGOOLOL TGlsdsdobo 3sM589GMJOOL (330Eqdols
39009350 Lsdogsem gbgMools Imgdmero 3603369wmdol dglisdsdolo gbGMmm3os doMgds”
[29].

B3960 Ly3MBOL ILSHYoLTo godmPbEs 0bRMMIS30gd0 JBGHOM300L Jergdol 356mbols 8y-
Lobgd. s3LEGHGMI00L gMmzbmwo MboggMlodgEol dgibogMgdds 9dudgmodgbdmws sdmos-
Bobgl, M™I dozmmboeo Bmdgdol bsfowszqgdol @®msgdEm®mool d306g @OHMadTo 5335000
0503306039005 96GHMM300l 3¢gds [30]. gl 9Ju39M0agbEHO @ 59 Lawy3Mbol obishyoldo Bo-
GoM9dMwo bbgs (300900 5©sLBHMMIdI6 0. 3wodmbEmgzoBol doge ©os LolEgdgdolsmzgol
50960 gbGHMM300L 3engdol 35bmbLs.

6. 3oB0o3MMo 35379vdol gbgMraadodmwo ggbmdgbo

Bmdgeolb 3609300l wsmMgsd G. ggobdsbols s k. Mowgmols gsdmmazergdol dobgz0m
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5301032960 35399M80L 9bgMgBH03Io 3m@Ib305¢0 08gbs® OEOs, HMI h3gmEgdMHO30
999EHOME0 BsmMol ImEwyermdsdo dmmoglbgdweo 3534930l gbgdaos 0305M9d©s dbmg-
oM 399560L SBoEMYdESE. FoMsd XIOXIOMBOm gbghaool 603m0gMYdod domqdols
A6503E0wo bdqds 5M5sMGHM MI0b0MYBS0s, 5MSTJE JMMIWINS® 0MIEGds. A5MY-
dmdo d39w90eme© 0awerolibdgds 60g3mogMgds, GMIgEroE doebDg 3G9 © 3353009 gds
3BoBOIMMO 39391980, OHMIGEoE d93M0s s Tsbdo BogmogMgds 3ozl . LobgerEMd®,
sbgmds dmAdzgegdmerds doymdsd 0dodg 9033093965, GMI 353MOMOMdY, MMIgwog by
969630580 MBS ,,0565MmdIL“ 9BgMYIE03M ,800F0EL“ yobogool [31].

abagn 35336 d0aMIsdo 0dgb 2459mE0sb, MHMI goMldmd3zgeo 4oMmgdm Loghmay -
5300300 3539909900 s FoMTmaygbl gbgMamastaddbol LobEgdol gobmymagar bsfowb.
90 990mbggzsdo 3939134960 9600l Jowgdol dqledergdemds 99390YdsMGds FOBOIMM
bbbl ymzggaagzsmo dbgdMoz0 356mbxd0EIb QoIbMmOlL 49M9dg. 03390905 9b9MAIGHOIIwO
565020530l d9gdbols Bgd0, HMBYWME 2o5Bb0s FoMBdO GbgMaMdISBLO s 500 FogMH o-
00853900 969600 50gd5@gds 33900l 30639o@Oo fiYsmml 8ogM bR M. sLgmo
9696H3MBsbLOL IJmbg bsAIMGIL Fgmderos 230P39bmL 4Bgdo 39b9gdsdo ogxMmgzoeo
MBHMToboMo 9bgMyoolozgb.

©MO90LIMZ0L 35(3MOMOMBS 3F393900 LOFOMMYIL SOLYOMEO 9bgMRIGHOIMWo G9Ibmenm-
2309000 9933l $H50, LBRMS 9§3MEMYOOHOom, HMIEgdoE YHOMME39wYyme3gh dombggmml
d9650BmBadsL. gl 30639 gl ymgzerols 8ggbgds Jgobsbdomol, Bogmmdol, s06Hob, MEmsbol
06906030 o900l 35 YsHgdM gbgMyqE03sL. 9Jgsb domqdmeo 9bgMyools m-
B9 ods0s s 96xMHRMBMTM535d0L 3HMBEGTs 3M0DBOLMEO MBS, M STOLY, LoloMgd-
@ 0500LgMEol JoMog0 056smMb offmMgds s Lsbom TgxzsLgdgdol Msbsbds smbgbo-
@0 39693030 LEMOMBOL 5920 393MOMOMBSL 303 100 Fgal gymass.

3GHMING 969693H035L, oM 9JL3EYOGIE0HO bslosmol LsFodHMgdols, oshbos
00M™M3Mo BsMHBYBJOOL Box33e0Ls O BBl F9sMHY39G IO 3OHMdYIGdO0. bryem
WBOE MO0 bEgds 089900 FoOMWEWo MYIOHIMBdOOHMIMo Lobmgbol 3MmaMmsdol oo -
05390000 MH75¢00B3E00L FqLobgd. Jobds 49@OFMHOL 35050 339 MPTEIBXIO F9®0f0s S
0936096905 2050 Hers9g XIM-XIOMBO0 458mbog5¢ls 53 3mboo 396 bgogl.

dbob 9byMaool gargd@®mwyendo 2505399353905 03938905 30bEMMO JMLAMLmGMo gugd-
AOMLOYMHgd0L d9ddbols 3bom. ©gsdofa®y gbghaool GHEMmbLdMMEH0MYds Tglisdegdgeros
30360MmEOMEO ©0535HMbd0. 53 58m3560L TguMegdol aBsby 3b3zdom YowsdiEgdo s
0000900 Hgds0owlobdoMmeo ©0s35HMboll LolGgdgdol 3MHMdEgdgdl, MMIWgdoE Mog0L-
05350 b5d0dos EYsTofols BoMLBIOMLIMZOL S M30m JMLTMLMMO gergdEBHMboEYMGGdO-
Lomgob.

00mLRgOMLsM30L 3690900 930 MYOMMOE LIRS GgMyooLs s Bolio dowgdol by®-
bgdol BOHMB3gEgma3s, J0HgEoz9 99 J0TSM0YEGd00) EILIOX MO WYDBsMmTsboMo Lob-
LEJOOLS, J5EMIGOMBIT X JM-KgOMDOm F50b63 3960 Fgdwm. 5dol JoBgBo 3o 0L, MMd 33eg-
3900 303@0s66MHJMOL BHM©0E0YIE0 J0d5M00)egdgd0m, MMIWGdOE sOLYdMEO Fo®dmy-
B9d0L Bs®bMgddo d0930y3sblL dbmem 985500690 doymdgdol I306] ,3mLAYEGH0IYO*
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bOHMEYMGBsEY S 90 F99de0s LEdmEmm doBbol Jowfgzs. F9BLMEMWO MomEabmdols
96963mMglOLYdo 13sAL gbgMAool JoMgdol LEHME0sE sbowro FgmmMmEgdol dgdbol sdm(3s-
Bg0L. 0 2535965¢0Hgdm 9bgMRO00L FoMgdOl Y39wsBY 493M39wgdMr IgoMmEYdL, Jodob dg-
359669300 2963399 396MbBMT0geMgdsl, MHMIol sGBO dg0gado dymIsMgmdL. 9bgMag@0-
370 A5Msgddbgdol dmge xoF380 Lodmermm 3HMIGL FoMdmoygbl bogzmogMgds, mo-
Bo oL, Hmam®3 Hobo Mg LsToTos doMLBGOHMLIMZOL, 30MY Lafyolo gbghamds@smgdang-
00. g 306M39wYym3zoLy TJgbgds 3bgdM030 LEMIMBOL 35Dy oBwdbgdm gbghagE0lsl,
3GH™INO gbgeag@03ols s MIMIMIOMm™MZME BLOBMGDBUL. 3o3MdMmOMds ©339 Joghz05 00 SHBOL,
Mmd 9bgMyool Joborgds@ LsFomms 300mddgomm bogmogMgdsby s Lsdmemm bEsosdo
31939 3030000 B03m0gMYds. YBOHM TgE03, SBgmo FBd MoMJMl gHMSEIMHMNO TGlodgdEM-
055. 053053 Sbgo qus?

59m 3565 dsbido BMTsMYMBL, M 303Mm3M™ GHMIOE0WWo bdgdologsb - ,6030096Mgds
©sLsfgoldo - B0gm0gMGds LHdMEWMME™ - Magz0LvBso 96gMPO0L BoMgdol LMEosE obo-
o 990mEYd0. 80HgEs35©, Sgmo 3sMoEMILIO BMOTMYOMmIIOLS, 3MMDdGIOL -
509390 5OBGOMBL s 0l BYIMbsbligbgdo B0BOIMGMO 3539105, MMBYWLSE FoBbOs Y BIG-
05560 9By @ 0L JomgFoEH03wME oLy Yodmolabgds [32]:

k
W==> wy
2 @)

bosg @ = KT 560l LoBsom@ol LoBJsmol @ oo 39d@E™®0l BsdGsgwo, h -aygs-
Boo 3¢sbzol 3wdogs.

3903MmI MgoLsm30L 9ByMA00L FoMgdol sHowro bgmbgdol dgdbol Bods®mwegdsd go-
D03M0 3539130L Bmbsdo 4o0bs;33es s Jobo 0bEHIBLOMBdS 35655369¢ Fergddo 93390-
5 0BMHYdS.

LBOHME05 MY MO gobs 3MH0BE03MESE sbawo 49bgModmMgdols 89dabs, GMBEgdos
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Creation of electronic atlas of glaciers of Georgia
Summary

The final works to create a bilingual (Georgian-English) "Electronic Atlas of Glaciers of
Georgia", are underway with the financial support of the Shota Rustaveli National Science Foundation
of Georgia [FR-21-1996]. This electronic atlas will include both the old former Soviet Union
catalogue corrected data and the latest determined information for three dates (2010, 2015, 2020).
Electronic Atlas of Glaciers of Georgia represents a combination of functional capabilities of
geoinformation systems: storage of multi-layered information about glaciers, free navigation
capabilities for obtaining information, an easy-to-follow process for adding data, adjusting existing
information, overlaying information, and more.
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3MB5EHO E0BMOOL BooMEo Lsfigoligdo

50090830¢n0 1godB, 3gMdgbodzowo 6sbs
15doMM39W ML 930MEMA0O T936096MgdsMs 5350090

SBUA@sGH0. bs3HmIo 90036985 ©IOsTOFol 30700590 @s08280L 2565090 HM39 3BBer9d9-
8ol bgso 356mbbmI0g698980b Jodmaboenzsl. ol 8mogsgb dorerosbs @gsdofol 3¢r08s5H0l Gyg-
398b 0605 356053008530, GHadgerog s9c0bs?gds sdobol 35(s899G980b bdsBHobBozemso bso-
a9 3ssb&9880 bsbgmderogo 39kocol (Joerombsdy fergdob) 8s6doarby.

Us39560m bodg3980. 56006023038960960 R55H2%0, 3ermBscrentro ©s08mBs, Lsombrymob 506980,
3CPBsCrIB0  HPI3IOBHIS, FYobgstms ©bmbs, dbolb bs0mBs, dbob sgHorIHMBs, FP0TBIHO

deagogamgbo.

1. 3glssgagro
3MBEMOHO EINDMBS HoMdMgbl gwsdofiols 3¢00Tsdemo LobEgdol bsdrswm @gd-
395G MMol 4MHdge350056 8mdo@gdsl. gl 3Omaglo bom3wbggdos, Mog JodEobsmgmodl s
139305WOLEMS Y30MOGIB© OO Baforol sHMOom dobo gsdmafzgzo doMomso dobybg-
005 500590560 15gdd05bMds - SbMOHM3MAgbMM0 Fod@m®o [1].

1850 §er0@sb 3596H0L 3H9gd3gMsd s ymazger sofiergmedo ogm Hobs somfergmaBg dows-
wo [2]. 1750-1800 §ergddo 5@sdosbo 3sbybolidygdguos Ladwmom EMmdserwmo 39ddgMo-
&OoL 0,8-1,2°C - 00 053)xd5Dg. 990amdo FoFYdoL seds0vHo Loog XXI Low3zmbgdo
3085 wmH0o 3mEEqdol bsxgmdzgwwby dgoagbl 0,3-1,7°C LoMdMMOL s06M9doL gdoLool
006005 BH0 Mom@gbmdolamzgol, bowm  2,6-4,8°C - dsgbodscrm®o Lgbs@obomgol [3].
AWMBSCMOHO IMdMBOL F99YAg00 8moEegl BL3zol ©Mmbol s{gzsL, boergdqdol MHgaombos-
MO (33000gd90L, YBOHM HJoM qJuEHMYdswvy® 580bEol Bmgzegbgdl, dsgswoms, Logbg
Q5 MEODbMGOOL oBIMNMYOS. MMPMOG 259MML 390939000 B39690L, SGLYdMBL 0dol Ls-
296309m dmbs3999d0, HMA LoBEMGdW® Jsb3969dgdOL YosdgEJds, MMIgebsg 30394935M0

930L0obE 999080 s h3960 3esbgEHoL J3erodsdE LolEgdgddo 99J3939© (3L0Ed9d53Y,

1339 Gmbgoo.
1988 Gganls 4596Mmb dmbsfogrgmdom mdogd@wdo bsdgsbogm dmbsgdgdol dmdmggdol

d0Bbom 8g0ddbs  BodmogzMHMOIMSTMMOLO XYMBO  Je0TsBHol  (33¢0Egdgdol  9Ju3gMH G
(IPCC - Intergovernmental Panel on Climate Change) dmbsfoggmdom (339Ux), Gmdgerog dvy-
4535 2590056900 gMgdoL MMABOBE0OL gyoOom.

99000005 Hergdds 296530MMdS AaEMBSWMMHO EsmMdMBOL JoBgbms gusligdsdo Jmb-
LgbLmLOL Jomfgzs. 33gbx - oL Fgmmby Fgg3oLgdom Fmbligbgdsdo (2007f) bsbo ogbgs 0dol
90%-056 5¢0d50MdL, MM 3gd3gMo@ Mol (33¢0¢gdol oo bofiowo sdmfggmwos ss-
030060b 15gd0sbMmdOL 99 LsPBOMMOL 50MGdOL 3MB3IBEHMOEOOL ToBgd0om. Ms30L dgbmog
0mbligbgdsdo (2014F) 30dsEHob (33wowgdol LsdmsgzmMdIMTMOmOLM KaMBRTs Fobogbogs:
»Q05R0DS 50580560 o3wgbs 5EHTMBBIOMBS s m37560L 3H9a3gMHodOOL ToBgda®y, erm-
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05WMMHO 30QOHMEMAO0MMO (3030l (330gdsDY, MMZWOLS @S Yobryeol Momgbmdols
39030690597, DO30L FEMdsMEOO Lodrswrm Embol dmds@gdsBg s Bmaoghom gdluGHeMmgds-
@6 30dsG e 3300 gd90DY. JOHMD SEPdIMYIM0s, T 5©505BOL gogergbs oym XX Ls-
39960L 95 bobgd0sb odbYIH 00 IMdMBOL JoBgbo [4].

2021 s 2022 fergddo 399m300s 33gbx - ob 89943y 99x3sLgdomo dmbligbgds. dolo dma-
D50g00L BoMegddo 2018 gl godmbivyem 13g30oeH dmblighgdsdo ,aEMdIEIYMHO -
0mds 1,5° C* dbmgoml sbdEsd0m BoMmME 458999ds FoLmdM030 0bxMMTs300L Lsdrmswg-
09%d0.

OHmOE B.LBEHIOOL 310035305800 65P3969d0 2016 Ferosb ©sBsxgMgdEMdOl bo-
MolLbds sLTo, GMI 3oTosGoL 33L0dS 2odmM{3gME0s 530560l Loddosbmdom, 9.. ,,md-
b BEBIOEHL (99,9999%)“ dosmfjos.

AWMBSCOHO 39939MGMHOL BOHOL dggal FoMImoagbl Bmgol mbol do@gds, bo-
99900l ®5mgbmdol (33¢0gds s MEdBMIdOL BM. sMdMBOL bbgs F9gagdl dog-
370036905 Logbob, 235¢03900Ls s MgLbas 300900l LobJoMol DM, M3960L ©ox693s,
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A90L, OHMIWgdoE 1939 9m0E9390 BLZ0L YJobryel s bdgergmol Bgs3oml. LogMomm 306-
3MSE0IOH0 S JAMDICMOHO 3e0ToGM0 IMEIWGd0 FoMHOM® 35dMm0yYyqbads 580bob
3MbmBob, 3eoda@ob goagd0Ls s dobo 33oEgdol 3gML3gdEowwo d9x3sLgdolsmazol.

LYY 30OIMES300L IMPIEGOO - s ORIMIBE0XME  bEHMEGdSMS LolEgdgdo,
MH®IwgdoE 99MHbmdosd 3oHozol, 30MHM©obsdozols s Jodool 356mbgdls. Bmeawols yo-
15339050 93b0gegdo Jbosb L3gEoswIM Bdogl 3esbyEHOL BB OIBIGIMSZS,
0sb%Bg 0ygbgdgb doM0ms© A9BEGHMWYdYOL s 5x35gd96 FogdNE FggATOL. SEHIMLBIOWYEO
L9OOM (30635300l IMPYGOO 5x35BJOID JoMU, LOMDMY FOWIEIBL, Br3EO(305L, BIGIOM-
000 39b0sbMdL s BL30L BYI30MHOL IEYMTMYMBL B5OL MOMMY I YR MgEdo, bm-
@ d99099 LsBO3zM396 MOH0gMHNJIgYdSL FgHBMBYE MK MJYIDb.

5.2 53 30ggMe0 s 03956990 BmYso (30039wsE0wM0 dmEyegdo (Bsd)
5MLYdMOL MHMYMM3 5GIMLBIOMEO, 0lg m3gobMo IMYgd0, HMIEgdoa S0fgMgb Lo-
9™ (30639wWo305L. 0bobo JgodErgds 0gbgb gMHmsbgm™msb 39380MHd0 s soGH™A Sbgon dm-
9ol 39569-5GmbEBgOH™L gMmmdEog dmEgwl Mimgdgb. bgs 3mddmbgb@gdol sds-
39005l gHNMBE030 IMEIo BEYds JOMOMSEO JEMDEYMHO 3¢00T5E MO IMEIEIOLIm-
30U.

®965990060m39 3969630900 0lYm0Y, MMT DM (30631300l FMPHEWIdO F09356M0
999963900 bgd0sb. gsdofol LobEgdol dmegegddo (0byw. Earth system models), ovy
5153306039005 Fom F93090053B900 3MYBEIBEOOLS s SBFIMIEHOOL Yobramgsbo Lagstmg-
0oL dMmEYEgdL, 5GHIMLBIOML Jodowe ImEYEgdl s 9§3mbmBo® ImEEgdLsg 30, SBHTML-
39OH™b Jodoob dmEgero 990d¢rgds sgbdsmml BEd-b, Moms 9390 0gbsl bsfoMbolhs®dgdy-
390900 b5bHdoGmds©OL omJlool 3MbEIbEHMIE0L (33¢P0Egds. S1gmo JoyMTs Lydryseny-
05l 0deg3s 35300035¢0L{06M LoLEHJF05TMOOLO 39393006MGDO: FoQILOMO®, SEHTMLGY-
M0 Jodool Batrmgs, 550030¢gdL sbEMIGH0EOL 3By MmBmbol bgMgeol smygbsbg Jaro-
35¢)0b (330900l dgboderm gi39d@ob dgbfagarsl. 3er0ds@ol (33¢0gdol BMLEHO dGmabm-
Do ©3Mm30090990s BoH03MH0, JodoMMHO S LMW IMHO IMEYEgdol LobLEgbg. M3o-
Boligbger bsbgddo dowhgmwos 360836gcmazsbo 3GMmyMglio dmEgeErdo MBGM MJsWMEOmO, Ro-
03O0 ©s JodoMo 3MmgLgdol BsMmz0m, MmMdEs 35063 My b0dgbywrmgsbo gomdo-
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93m@300L HYg00Lmbsgg 90530560L 1oJd0sbMdS FobEs Jerods@ol 993Jdbgwro Bod@m-
0. 4500mgmxzgb 3ar0ds@ol 99Jdbger LEd Fmez356 BogBHMOL: 1. FBoOL MoOsE0s; 2. 5EHIML-
RIOML G0MIIW(309; 3.500FOOL MHJE0IRBO.

239605 59ols SBEGHOMbMIM B5JBHMMYOL B0g3mm3bgds: 1. IBol Bomgds; 2. 3emsbg@ol
000g05M9Mds s FMdMMmds 3ol Fodsm; 3. gsdofjoll dMMB30L MgMdol sbMol 3Mmbyg
dolo MmMBd0oEOL LodMEYoLI0; 4. YEsTofoll dMB30L LohdoMy; 5. Jobermdger 3MbTMLmE
bogM3gd0 JoBgMool Lod3zzem0gzy.

©9sdofjol dMMbzs mogolo gMAol oMdgdm s6s30MHMBYOL 530bEOL  MY-WsTMH
(3300 gdsL. ©qofiols dHNB3s IBOL oMmdgdm s dGMB30L WIMIoL EsbEMS MMdOEGEHOL Lod-
M GYoLodo 0fj393L 5306@OoL 30HMBYBOL LyDMbMH s 9bgEH AsBLbBZs39dL [19]. gEsdo-
oL 300l 9dugbG®MOLOGIGO 393wgbsl sbgbl PMowm @s LsdbGmgm bobgzsdlggMm-
9oL 8ol LoMBdML Q9bsHoEgdsBY s sbg3zg LeBMbMEO (33¢0EIYdIBOL LowogbY. YEsTo-
fob d6B30L LobdsMg 3M9dGH0ZNIESE 0 0E3WYdS s FMI0Z35 IMJIgEOo BodEHMM0s. ©Y-
©530fol IndOH5MIOL 2odm 500 5J3L 35U5EJOLS @S Flimbgdl s SBgzg FoMdmModMds 303-
wmbgdo.

239MAMIB00 BSJBHMOJO0s: 1. gsdofioll Bmdgdo @s dsbs; 2. Loddodol dsgrols Loo-
©9; 3. 35960L F9a9boMmds o 5BHIMLGIMML Tobs; 4. 3gMYMIR0Mo 96900; 5. Lodoweny
D30l Mmbosb; 6. BMzoLy s bIgErgmol AsbsfoEgds; 7. MmOHMaMsx0s; 8. m3956mGm0 ©oby-
0900; 9. 939839600 BgEI30MHOL boliosmo - bosEIrMdMO30, I39DsMYMEo, MMZEOLy s Yo-
Bermgobo LoggsMgdo.

5.4 308530l (33¢0EP9OOLS S FEOMBILXIMHO ESMBMIOL JOOE0IMLO B3JBHMMIdO

3003530 (330900l 3O0G03990 BoJGHMMGO0 HoMmdmoagbl Jerodsdm®mo LobEgdol
oo 9e9396@gdL, HMIGWMS (3300930 SOBGOOD 493wqbsls SbEYbyb B 0sbmdsdo Y-
©530fol 30ds@BY. ©YLTofol JMEWMYOME OLAEAMMO5d0 LJMO (33WOEOJO0 9SG~
mbgen ImdbsMs, s FIMEMAO0IMO ABDMT0EGdG000 Lo3Tom® LEMSGIIE. 096599MM™3Y
93939 3005E0L (33¢°0gd0L 3MO0EG03MO BoJEGMMGO0 2oblozMMId0m 06EgMLL of)39-
395 A MBIMMHO EINdMIOL d0DBYHgdoL Tufogwrol M3swbsBOOLOm. BMY0gho Hgaombdo
39939653 wmoL Lodmowm BESGOLEG03Mo 8608369MBOEIB FoEIbMSL (Bogsw0ms, S6-
J&03580) 89w9dqos 45998350 ©IdI0MO 393538060l 8gdsboBdgdo, Mol dgwgysmsg bodws-
@ $9939605@MOmoL DO 3093 MROM LMz bgds [20]. obsdozMMo Lol gdgdol mg-
60580 35650055 36Mdowo 3HoE03wwo Ingwgbgdo, Mmis LobEIBOL (356390 3561539H)-
®900bL 30609 3309090l dgw9deros oo MZ0LMBMOZOE SHE FEYMTSOIMBSTO JoEY39Hs.
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L53gEbogOHM [MHxg0T0 56 SOLGOMBL MSBHIMBds FoLdo, M) HMTGEO FogBHMMm9do BB 3wo-

053D 300G03MW 393wgbsl. F0bgEs35@ 580LY, IIVOMO 19393530060 Dmyogdmo dg-

J960Bdo Bo0TgEMPsd IYIHOWO S 9JBHOMMSE Tgolfogergds. s Fo®dmzoyobmm

LB H 3eodod by demddgro 3HoG03Nwo gegdybdHgdo [21].
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30l 9I656056MdsBY;

¢ 3M9bsbools 34gobgzstgdo. do00 bmds 0fj393L Bz0l MbOL BMds@gds.

o 5OHWIBGHMMH0 MYMHIMI>E0bMMO (DgMHIMTMOEM3560) (F0M3Io30s. 393wgbsl sbgbl
93630l 3000053 BY;

¢ g-bobom. dlmgeoml bgsalbgs Mgaombdo ofj3g3L 435¢390L;

e 0bMgmol Bsgbmemols 3Mlimbgdo. 0fj393L 239¢3g0L, 3596M0L Jolgdol AosEbIL;

e L35Mm0oLS 5 ©ab3Em sx3MHOZOL FLmbYdo. 35960l Tobgdol FmAMSMD;

e 535%Bmbol BHOM303MWo FYyggoo Jabol domIMoz5wxBgMHM3Zbgdsl s BMEOL boenrgdgdols
M5m@gbMdsls;

¢ LdoddBHolzneo $ygggdo. 33erol 93mboldndgol.
296005 Hg8mmbsdmmzEowo gugdgb@Ggdols, MHmIgEms 253wgbs MoMm@IbMBMOZ5sd

d9L5930wo S OHMIGEMNIMZoL bgedolsfzmdos ©gEsdofioll JerodsGbg 3o3wgbol Mo-
3b™MdM030 F9g39L90900, odmymagb Lbgs Bod@MMdLSE, MMIWGdOE 9MBsZEgd Bgdmddgwg-
05l 9bgb9b 3e0ToGHOL (33¢0EgdsDY O FEMBSWH EIMBMDsDY, FoMT XM 30093 SGro-
1539560Bs© 56056 gufagerogro.

3o GoEbgL 990dwgds 309399 3bMmL:
e 563 BH0OL LEoWMIOLYMEOo Fyargdo. Mm3956v9MO F0M3IMWE0s, BIHA0MBIOL GodLso-

S
e HMBMol I;3965Mm99mds, HMIgeroa bofomd®mog gobsdommdgdl smdMBILS s 93Mm-

LoLBgaol 330Egdsls;

e 390030 359940bz5M9ds. gmobol 450mxBMJ3935 @ BIHToMMEHBAOL TMTEgd;
o BE30L 390bM30MHEHTd0. 3gm9BoL godmey™dzgas;

o 39960l 5796339, Drgol 93mbobEgdol 33eowgds.

o 5MJBH03Mwwo mBmbo. MEE®Mm00LRIM0 EILbOZYDdS.

50965053 3e0doE Mo LobiEgds FoMImoagbl dm0sbl, s JsmTo yzgws dmgargbs
MOH00YMHNIIMI0EGOMW0s, HMIgeody 3O0GH03Mwo JargdgbEol BEmmBdWOL gowsdgdg-
058 d90d@gds Mb doogmeml Bbgs gargdgb@GHgdol xoF3meMmo Hgomddggds. dsgomoma, yo-
Be9gd0l bmdsl s Mm3g9560L MboL Bmds@gdsl 8godwrgds 0sb sbergl sGJE0zsdo ¢9ddg-
M55G0 Mg7000L (330G O 5956 45dMmofz0ml F99T030 2odyobzscmadols Ly MeGH™m
3930 9893GMO0 ©bMds s 5GHIMLRIOMI0 sT5GHJO00 FJ0sbol Fo8mBEMJ393s, Mg Magzol
b0z ©998J5MgBL 5 20930 gMH AL LaBdMOOL JBJIJBHL S WIMdMALL [22].
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Physical Origins of Global Warming
Summary

The work discusses modern views of climate warming. Since the mid-20" century Climate
scientists have gathered detailed observations of various weather phenomena and of related influences
on climate. These date indicate that Earth’s climate has changed over almost every conceivable
timescale since the beginning of geologic time and that human activities since at least the beginning of
the industrial revolution have a growing influence over the pace and extend of present-day climate
change.
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8530 D30l 3000MHMR0B03MMO 3Mm3glindol Aglfagus Mogbgzomo
3o gdol 453mygbgdoo

©939960 ©99GHMHS830¢0™, 3gRBOS 3YHEsIZ0¢0*, BS 339MFbE s
*03569 Xx9356083000b Lob. MdoEOLOL Labgwdfoxzm MbogzgdliodgEol
3. 6ol Lb. 49mu0Bo30L 0bLE GG
*Bodommnggeml (946039600 «bo39MLoEYEGHOL
3006 ™393H9MOMwMmy00L 0bLEG GG

3OUAGIA0. bhsH0s30 3sbobomgds Jsgo bmzolb 30MHmR0 V037960 36m90960b Ggbfsgers Gogb-
30000 Ige980L bsF95¢19800, (HGeadgeros 0bBgbborymo gdds398s sofiger gsboyero bseyzopbol 60-

70-0560 [arg80@s6. g«1(5@098s 8505630¢m98<9cm05 Ts30 bm30b bsgs®ozgcrels bggheedo 6980026~
0 300HM096G0200658032960 363909800 F9bPsgers Dy 03. x935b0dz0¢m0l bsb. mbogrobol Lsbger-

dpogem 2960396boBIHOL J. braost bsb. 3gmaoboz0lb 0blbBodouHol brzol wobsdozol Gg30mbayemo

Jrgrob bsgeydzge by.
052956002 bodgz960. bz0b 30635905305, 5HTNRIGmo Bgdmfdaogds, 3563985005 LobBy-
ds, Gogbzo00 Jgormo.

3530 B30l 30MHMEObsd03MMH0 3Mm39L9d0L Tgufogers Hogbzomo dmEgugdols 0b-
A9bbowmo 4s8myabgdom s0figm oo bamzmbol 60-70-0s6 Fengddo. Gogbgzomo dmy-
@900 983w9dbgds OGBIMHI6E05WH A5BEGHMEgdsms LoLEJIGOL, OHMIgEms sdmMbLBS bm®so-
9905 LOELEW-IbZsMBOMO (MoEb30M0) TgmMEPYdOL Js8mYgbgdoo [1]. sEMME AsdMm3-
31939080 93580Mm© 35dMm0MIMEs MO0 LEbBOL IMEYEGO0: O0ABMLEH0ZMMO S 3GMABMU-
30300. Jom dMol 9s0Mgd0m JsMEH0305 ORBMLE03MO dmEqEgdo, MmIwwgddos bod-
3300306 3900 2960LsBPZMGVs 933003900l IMbS3gTMS Loggrydzgeby (S 9GS STMbLBOL
36emiqLbdo) [2].

LOHMYNBoEgdoL MZoELsBOHOLOM Fo3owgdom 3609369035605 3MMYbMLEH0IMEo
9m©9q00, HMICIoLsE LOxdzEs® I3l M39560L 30MHMMIMIM©0653030L FobEmeny-
domo OO LobEGgds. 3ombyMwmo dOMIs 50 F0FsOHMWMWId0m gl IEGdINYO 0Ym Ym-
3o LsdFMmms 39380030 - LLE3Z d936096M9dsms 53509300l 30ddDOMOL gobymaz0wgdol gsdmo-
3wom (3963H®00 (J. Bragmbodo®L 30, 535009095¢0sd0) [3], Loog 3obEHMEgdams LobEgdol sdm-
LobLbges@ A50MmYygbgdvgEo ogm obargholl mM303w0s60 Bgommo [1]. 03039 JgoMEO Qodm-
496900 oym [4]-o.

239Leo Lov3bols 70-80-0560 iergdol godmmgemomo #gdbozol mbg s6 odergms
305LG5E0MbIMMo LogzM 3000 59MEBYIBOL BYoEBEOSL LLbMm39wo LogMEomo FoMBg30-
bmBo@0sbmdom. dmEm smg fargddo gs8mmzwomo $Hgdbogol 3MHmaMmglds SMLGdOMS©
bgwo dgufym 9530 B30l ©obsdozol Goibzomo dmgergdol LogmEomo 4sMmBI30LwbsMOs-
Bmd0ob Bog®dbmd 5ToEgdsl, M53s3 MBRO™ LSOTIEM s 5IJZHWIM0 9B BEZOL Obs-
9031960 36:m3gLgdoL IMEIEoMgdol d909agd0 (35, [5-8]). dmzwgE 03hgmMmom bmyogdoo
domysbo.

36mdoeo POM (Princeton Ocean Model) dm@geo gs8m0ygbgdms 853 03580 Jotol-
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3905b. B30l BxEI30M0 FMEYWOMIINE0S 1530BRMO BYI30MHOL Loboor. POM dmwyg-
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Synop

o
/S " Sakaryia Kizilirmak

b ombgg8o s
@gbob poc980 dsz0 bmgolb bywossot By [6].

00Ls60dbsg05 [7]-d0 obbowmmo Gogbgomo dmEywo, MHMIgEos ©IRwYdbgdvEos
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2396bmM 309w s 930Mm35380M0L LogMmsdmMolicm 3Mmgd@gool ARENA s ECOOP gstgmgd-
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Study of hydrophysical processes of the Black Sea using numerical models

Summary

The article discusses the study of hydrophysical processes of the Black Sea by means of

numerical models, the intensive development of which began in the 60-70s of the last century.
Attention is focused on the study of regional hydrothermodynamic processes in the Georgian sector of
the Black Sea based on the regional model of sea dynamics of M. Nodia Institute of Geophysics of
Ivane Javakhishvili Tbilisi State University.
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Statistical analysis of atmospheric winds acting on Lake Paliastom and

numerical modeling of water flow circulation
Summary

The article presents statistics on the types of atmospheric winds operating in the area of Lake
Paliastom for the last 16 months, and based on the analysis of relevant information, the likely
predominant types of winds are identified. Using a numerical model, patterns of circulation of water
flows in the lake, which can be formed under conditions of long-term exposure to the resulting types
of wind, were calculated.
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Variation of climatic parameters against the background of global warming
Summary

Air temperature is one of the main components of the climate. Research of temperature regime in
the territory of Georgia and its regions has its history. For investigation of temperature regime in
Imereti region we used observation data of hydrometeorological service. On the basis of the data we
draw up isotherms’ maps for the central months of the seasons and for middle annual temperature. The
Black Sea influence on the climate of Imereti region is completely weakened comparing with Kolkheti
valley, but still greatly influences its thermal regime. Under the global warming, significant climatic
changes in Imereti region are not observed.
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[98)

The Scale of the Estimated Maximum Discharge of Floods on the Rivers
of Western Georgia
Summary

With the statistical analysis of the data of 29 watersheds of the rivers of Western Georgia of 62-
92 years of observation until 2023, the activity of the flaw and the estimated probable values of the
maximum discharge have been determined: with 0.01, 0.1, 1, 2, 5, 10, 20% provision corresponding
to: 10 000, 1000, 100, 80, 20, 10, 5 years recurring water discharges. These data should be considered
in water management calculations in scientific, agricultural and design organizations for substantiating
the technical and economic indicators of hydrotechnical and other structures in order to ensure the
ecological safety of the population and the environment.
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The influences of human activity On climate

Adeishvili Teimuraz, Adeishvili Medea
Georgian academy of ecological sciences
Akaki Tsereteli State University

Abstracts: Human activity how influenced global surface temperature by changing the radioactive balance
governing the earth on various timescales and at varying spatial scales. The most profound and well-known
anthropogenic influence in the elevation of concentration of greenhouse gases in the atmosphere. Humans also
influence climate by changing the concentrations of aerosols and ozone modifying the land cover of earth
surface.

As it was discussed in [1] greenhouse gases warmed up the earth surface by increasing the net
down word longwave radiation reaching the surface. The relationship between atmospheric
concentration of greenhouse gases and the associated positive radioactive forcing of the surface is
different for each gas. A complicated relationship enlists between the greenhouse gas and the relative
amount of longwave radiation that each can absorb. What follows it is a discussion of the radioactive
behavior of each major greenhouse gas.

1. Water vapor is the most potent of the greenhouse gases in the earth’s atmosphere but its
behavior is fundamentally different from that of other greenhouse gases. The primary role of water
vapor is not as a direct against radioactive forcing but rather as a climate feedback that is a response
within the climate system influences the systems that continued activity .

2. This distinction arises from the fact that amount of water vapor in the atmosphere cannot, in
general, be directly modified by human behavior but instead it in set by air temperatures. The larger
water surface, the greater evaporation rates of the water from the surface. As a result, increased
evaporation leads to greater concentration of water vapor in the lower atmosphere capable of
absorbing longwave radiation and emitting it downward. Carbon dioxide Of the greenhouse gases,
carbon dioxide (CO») is the most significant natural source of atmospheric CO; including out gassing
from volcanos, earthquakes, the combustion and the natural decay of organic matter respirations by
aerobic (oxygen-using) organisms. These sources are balanced, an average, by causes called “sinks”,
that tend to remove CO; from the atmosphere. The role ofvegetation issignificat, as it takes up CO>
during the process of photosynthesis.

A number of oceanic processes also act as carbon sinks. One such process called the “solubility
pump” involves the decent of surface seawater containing dissolved CO,. Another process, the
“biological pump”, involves the uptake of dissolved CO> by marine vegetation and phytoplankton
(small free floating photosynthetic organisms) living in the upper ocean or by other marine organism
that use CO, to build skeletons and other structures made of calcium carbonate (CaCO3) as these
organisms expire and fall to the ocean floor, the carbon they contain is transported downward and
eventually buried at depth. A long-term balance between these natural sources and sinks leads to the
background or natural level of CO, in the atmosphere. In contrast human activities increase
atmospheric CO, primarily through the burning of fossil fuels, principally oil and coal and
secondarily, natural gas usage in transportation. Reacting and the generation of electrical power and
through the production of cement. Other anthropogenic sources include the burning of forest tends the
clearing of land. Anthropogenic emissions currently account for the annual release of about 7 gigatons
of carbon into the atmosphere Anthropogenic emissions are equal to approximately 3 percent of the
total emissions of C0; by the natural sources and this amplified carbon load from human activites far
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exceeds the offsetting capacity of natural sinks. CO2 consequently accumulated in the atmosphere at
an average rate of 1.4ppm per year between 1959 and 2006 and roughly 2.0ppm per year between
2006 and 2018. Over all this rate of accumulation has been linear. However certain current sinks, such
as the oceans, could become sources in the future, this may lead to a situation in which concentration
of atmospheric CO, build at an exponential rate. That is its rate of increase also growing. The natural
background level of carbon monoxide varies in timescales of millions of years because of slow
changes in outgassing through volcanic activity. For example, roughly 100 million years ago during
the cretaceous period (145million to 66million years ago), CO, concentrations appear to have been
several times higher than they are today over past 700000 years, CO, concentrations have varied over
a far smaller range in association with the same earth orbital effects linked to the coming and going of
the Pleistocene ice age, by the early 21* century CO: levels had reached 384pmm, which is
approximately 37 percent above the natural background level of roughly 280pm that existed in the
beginning of the industrial revolution Radioactive forcing caused by carbon dioxide varies in an
approximately fashion with the concentration of that gas in the atmosphere. The logarithmic
relationship occurs as the result as a saturation on effects where in it become increasingly difficult, as
the CO, concentrations increases for additional CO, molecules to further influence the “infrared
window” the logarithmic relationship predicts that the surface warming potential will wise by roughly
the same amount for each doubling of CO; concentration as current rates of fossil fuels use, a doubling
of CO; concentrations would represent an increase of roughly 4 watts per square meter of radioactive
forcing. Given typical estimated of “climate sensitivity” in the absence of any offsetting. Factors this
energy increased lead to warming of 2 to 5c over preindustrial times/ the total radioactive forcing by
anthropogenic CO2 emissions since the beginning of the industrial age its approximately 1,66 watts
per square meter.

3.Methane

Methane (CHa) is the second most important greenhouse gas, CHs is more potent than CO,
because the radioactive forcing produced per molecule is greater. In addition to the infrared windows
is less saturated in the range of wave lengths of radiation absorbed by CH4, so more molecules may fill
in the region. However, CH4 exists in far lower concentrations by volume in the atmosphere are
generally measured in parts per billion (ppb) rather than ppm CHy4 also has a considerably shorter
residence time in the atmosphere than CO,. Natural sources of methane include tropical and northern
wetlands, methane oxidizing bacteria, volcanoes and methane hydrates trapped along the continental
shelves of the oceans and polar permafrost. The primary natural sink methane is the atmosphere itself
as methane reacts rapidly with the hydroxide radical (OH) within (H.O) when CHj reaches the
stratosphere it is destroyed, another natural sink is soil, where methane is oxidized by bacteria. As
with CO,, human activity is increasing the CH4 concentration faster than it can be offset by natural
means. Anthropogenic sources currently account for approximately 70 percent of total annual
emissions leading to substantial increases in concentration over tie the major anthropogenic sources of
atmospheric CHy are rice cultivation, livestock farming, the burning of coal and natural gas, the
combustion of biomass, and the decomposition of organic matter in landfills. Future trends are
particularly difficult to anticipate. This is in part due to an incomplete understanding of climate
feedbacks associated with CHs emissions. In addition it is difficult to predict how, as human
populations grow, possible changes in livestock raising, rice cultivation, and energy utilization will
influence CH4 emission. It is believed that a sudden increase in the concentration of methane in the
atmosphere was responsible for the warning event that raised average global temperature by 4-8c over
a few thousand years during the so called Paleocence- Eocen thermal maximum or PETM. This
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episode had been taking place roughly 55 million years ago, and the rise in CH4 appears to have been
related to a massive volcanic eruption that interacted with methane- containing flood deposits, as a
results, large amounts of gaseous CH4 were injected into the atmosphere it is difficult to know
precisely how high these concentrations were or how long they persisted. At very high concentrations,
residence times of CHs in the atmosphere can become much greater than the normal 10 years
residence time that applies today. Methane concentration have also varied over a smaller range in
association with paleocence ice age cycles. Preindustrial at levels of CH4 in the atmosphere were
approximately 700ppb as evels exceeded 1876ppb in late 2018 the net reactive forcing by
anthropogenic CH4 emissions is approximately 0,5 watts per square meter or roughly one third of the
radioactive forcing of COs.

4. Surface level ozone and other components.The next most significant greenhouse gas is surface
or low-level, ozone (O3). Surface O; is a result of air pollution. It must be distinguished from naturally
occurring stratospheric O3, which has a very different role in planetary radiation balance. The primary
natural source of surface O3 is the subsidence of stratospheric O; from the upper atmosphere In
contrast, the primary anthropogenic source of surface Oz is photochemical reactions involving the
atmospheric pollutant carbon monoxide (CO). The best estimated of the natural concentration of
surface O3z are 10ppb, and the net radioactive forcing due the anthropogenic emissions of surface O3 is
approximately 0,35watt per square meter. Ozone concentration can rise above unhealthy levels in
cities prone to photochemical smog, additional trace gases produced by industrial activity that have
greenhouse properties include nitrous oxide (N2O) and the fluorinated gases (halocarbons), the later
including sulfur hexafluoride, hydrofluorocarbons (HFCs) and perfluorocarbons (PFCS). Nitrous
oxide is responsible for 0,16 watt per square meter radioactive forcing, while fluorinated gases are
collectively responsible for 0,34 watt per square meter nitrous oxide have small background
concentration due to natural biological reaction in solid and water where the fluorinated gases are their
existence almost entirely to industrial sources.

5.Aerosols

The production of aerosols represents an important anthropogenic radioactive forcing of climate.
Collectively, aerosols block- that is reflect and absorb a portion of incoming solar radiation, and this
creates a negative radioactive forcing. Aerosols are second only to greenhouse gases in relative
importance in their impact on near surface air temperatures. Unlike the “well-mixed greenhouse
gasses” such as CO, and CHs aerosols are readily flushed out of the atmosphere within days, either by
rain or snow (dry deposition). They must therefore be continually generated in order to produce a
steady effect on radioactive forcing, aerosols have the ability to influence climate directly by
absorbing or reflecting incoming solar radiation but they also produce indirect effects on climate by
modifying cloud formation or cloud properties. Most aerosols serve as condensation nuclei. Aerosols
can be transported thousands of kilometers from their sources of origin by winds and upper-level
circulation in the atmosphere. Perhaps the most important type of anthropogenic aerosol in radioactive
forcing is sulfate aerosol. It is produced from sulfur dioxide (SO) emissions associated with the
burning of coal and oil. Since the late 1980s, global emissions of SO, have decreed from about 151.5
million tons to less than 100 million tons.

Nitrate aerosols are not as important as sulfate aerosol, but is the potential to become significant
source of negative forcing. One major source of nitrate aerosol is smog released from the incomplete
burning of fuel in internal combustion engines. Another source of ammo (NH3), which is often used in
fertilizers or released by the burning of plants and other organic materials, both sulfate and nitrate
aerosols act primarily by reflecting incoming solar radiation, thereby reducing the amount of sunlight
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reaching the surface. Most aerosols, unlike greenhouse gases, impart a cooling rather warming
influence on earth’s surface. One prominent exception is carbonaceous aerosols such as carbon black
or soot, which are produced by the burning of fossil fuels and biomass Carbon black tends to absorb
rather than reflect incident solar radiation, and so it has a warming impact on the lower atmosphere
where it resides. Because of its absorptive properties, carbon black is also capable of having an
additional indirect effect on climate through its deposition in snowfall it can decrease the albedo of
snow cover and this reduction in the amount of solar radiation reflected back to space by snow
surfaces creates a minor positive radioactive forcing like other natural sources of aerosols including
volcanic eruptions, which is produce sulfate aerosol, and biogenic aerosols, such as terpenes, are
produced naturally by certain kind of trees or other plants. For example, the dense forests of blue ridge
mountains of Virginia in the USA emit terpenes during the summer months, which in turn interacts
with the high humidity and warm temperatures to produce a natural photochemical smog.
Anthropogenic pollutants such as nitrate and ozone both of which serve as the precursor molecules fir
the generation of biogenic aerosols, appear to have increased the rate of production of these aerosols.
This process appears to be responsible for some increased aerosol pollution in region undergoing rapid
Urbanization.

6. Land use changes. There are number of ways in which changes in land use can influence
climate. The most direct influence is through the alteration of earths albedo, surface reflectance. For
example, the replacement of forest by ocropland and pasture in the middle latitudes in the past several
centuries has led to an increase in albedo, which in turn has led to greater reflection of incoming solar
radiation in those regions. This replacement of forest by agriculture has been associated with a change
in global average radioactive forcing of approximately 0,2 watts per square meter since 1750. In
Europe and major agricultural regions, such land use conversion began more than 1000 years ago and
had proceeded nearly to completion for Europe, the negative radioactive forcing due to land-use
change has probably been substantial, perhaps approaching 5 watts per square meter. The influence of
early land-use on radioactive forcing may help to explain a long period of cooling in Europe that
followed a period of relatively mild conditions roughly 1000 years ago. It is generally believed that the
mid temperature of this “medieval warm period” which was followed by long period of cooling.
Rivaled those of 20™ Century Europe. Land use changes can also influence climate through their
influence on exchange of heat between earth’s surface and the atmosphere. For example, vegetation
helps to facilitate the evaporation of water into the atmosphere through evapotranspiration. In this
process plants take up liquid water from the soil through their root systems. Eventually this water is
released through transpiration into the atmosphere, as water vapor through the stomata in leaves.
Deforestation generally leads to surface cooling due to the albedo factor discussed above, the land
surface may also warm as the result of release of latent heat by the evapotranspiration process. The
relative importance of these two factors, one exerting a cooling effect, and the other warming effect,
varies, by both seasons and region while the albedo effect is likely to dominate in the middle of
latitudes, especially during the period from autumn through spring, the evapotranspiration effect may
dominate during the summer in the midlatitudes and year round in the tropics. The latter case is
particularly important in accessing the potential impacts of continued tropical deforestation. The rate
at which tropical regions are deforested is also relevant to the process of carbon sequestration, the
long-term storage of carbon in under-ground cavities and biomass rather than the atmosphere. By
removing carbon from the atmosphere, carbon sequestration acts to mitigate global warming.
7. stratospheric ozone depletion Since the 1970s the loss of ozone (O3) from the stratosphere has led
to a small amount of radioactive forcing of the surface. This negative forcing represents a competition
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between two distinct effects caused by the fact that ozone absorbs solar radiation. In the first case as
ozone levels in the stratosphere are depleted, more solar radiation reaches earth’s surface. In this
absence of any other influence, this rise in insolation would represent a positive radioactive forcing of
the surface. However ,that is related to its greenhouse properties. The amount of ozone in the
stratosphere is decreased, there is also less ozone to absorb longwave radiation reference there is a
corresponding decrease in the downward reemissions of radiation. This second effect overwhelms the
first and results in a modest negative radioactive forcing of the earth’s surface and modest cooling of
the lower stratosphere by approximately 0.5C per decade since the 1970s.
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Natural Influences on Climate

Adeishvili Teimuras, Jikia Magda, Sharashenidze Salome
Georgian Academy of Ecological Sciences
Akaki Tsereteli State University

Abstracts. There are a number of natural factors that influence Earth’s climate. These factors include
external influences such as explosive volcanic eruptions, natural variations in the output of the Sun, and slow
changes in the configuration of Earth’s orbit relative to the Sun. in addition, there are natural patterns of wind
circulation, precipititation, and surface temperature. These are the problems discussed in this paper.

Key words: isotopes, stratosphere, radiation, carbon dioxide, carbon, methane.

1.Volcanic aerosols. Explosive volcanic eruptions have the potential to inject substantial
amounts of sulfate aerosols into the lower troposphere, aerosols that enter the stratosphere may remain
for several years before setting out, because of the relative absence of turbulent motions there.
Consequently, aerosols from explosive volcanic eruptions have the potential to affect Earth’s climate.
Less-explosive eruptions that are less vertical in orientations, have a lower potential for substantial
climate impact. Furthermore, because of large-scale circulation patterns within the stratosphere,
aerosols injected within tropical regions tend to spread out over the globe, whereas aerosols injected
within midlatitude and polar regions tend to remain confined to the middle and high latitudes of that
hemisphere. Tropical eruptions, therefore, tend to have a greater climatic impact than eruptions
occuring toward the poles. In 1991 the moderate eruption of Mount Pinatubo in the Philippines
provided a peak forcing of approximately 4 Watts per square meter and cooled the climate by about
0.5° C over the following few years. By comparison, the 1815 “year without a summer” in Europe and
North America believed to have been associated with a radiative forcing of approximately 6 watt per
square meter.

While in the stratosphere, volcanic sulfate aerosol actually absorbs longwave radiation emitted
by Earth’s surface, and absorption in the stratosphere tends to results in a cooling of the troposphere
below [1]. This vertical pattern of temperature change in the atmosphere influences the behariour of
winds in the lower atmosphere, primarily in winter. Thus, while there is essentially a global cooling
effect for the first few years following an explosive volcanic eruption, changes in the winter patterns
of surface winds may actually lead to warmer winters in some areas, such as Europe. Some modern
examples of major eruptions include Krakatoa (Indonesia) in 1883, El-Chichon (Mexico) in 1982, and
Mount Pinatubo in 1991. There is also evidence that volcanic eruptions may influence other climate
phenomena such as El Nino.

2. Variation in solar output

Direct measurements of solar irradiance, or solar output, have been available from satellites
only since the late 1970 s. These measurements show a very small peak — to — peak variation in solar
irradiance. However indirect measures of solar activity are available from historical sunspot
measurements dating back through the early 17 th century [2,3]. Attempts have been made to
reconstruct graphs of solar irradiance variations from historical sunspot date by calibrating them
against the measurement from modern satellites.

However, since the modern measurement’s span only a few of the most recent 11 year solar
cycles, estimates of solar output variability on 100-year and longer timescales are poorly correlated.
Different assumptions between the amplitudes of 11 years solar cycles and long-period solar output
changes can lead to considerable differences in the resulting solar reconstructions. These differences in
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turn lead to fairly large uncertainty in estimating positive foraing by changes in solar irradiance since
1750. Even more challenging, given the lack of any modern analog, is the estimation of solar
irradiance during the so-called Maunder Minimum, a period lasting from the 18th century when very
few sunspots were observed. While it is likely that solar irradiance was reduced at this time, it is
difficult to calculate by how much. However, additional proxies of solar output exists that match
reasonable well with the sun sport — derived records following the Maunder Minimum. Hese may by
used as crude estimates of the solar irradiance variations.

In theory it is possible to estimate solar irradiance even farther back in time, over at least the
past millennium, by measuring levels of cosmogonic isotopes such as carbon-14 and berilium-10.
Cosmogonic isotopes are isotopes that are formed by interactions of cosmic rays with atomic nuclei in
the atmosphere and that subsequently fall to Earth, where they can be measured in the annual layers
found in ice cores. Since their production rate in the upper atmosphere is modulated by changes in
solar activity, cosmogenic isotopes may be used as indirect indicators of solar irradiance. However, as
with the sunspot date, there is still considerable uncertainty in the amplitude of past solar variability
implied by these date.

Solar forcing also affects the photochemical reactions that manufacture ozone in the
Stratosphere. Through this modulation of stratospheric ozone concentrations, changes in solar
irradiance (particularly in the ultravilet portion of the electromagnetic spectrum) commodify how both
shortwave and longwave radiation in the lower stratosphere are absorbed. As a result, the vertical
temperature profile of the atmosphere can change, and this change can in turn influence phenomena
such as the strength of the winter jet steams.

3. Variations in Earth’s orbit

On timescales of tens of millennia, the dominant radiative forcing Earth’s climate is associated
with slow variations in the geometry of Earth’s orbit around the Sun. These variations include the
precession of the equinoxes (that is, changes in the timing of summer and winter), occurring on a
roughly 26.000 — year timescale [4] and changes in the tilt angle of Earth’s rotational axis relative to
the plane of Earth’s; orbit around the Sun, occurring on a roughly 41,000-year timescale; and changes
in the eccentricity (the departure from a perfect circle) of earth’s orbit around the Sun, occurring on a
roughly 100 000 year timescale. Changes in eccentricity slightly influence the top of Earth’s
atmosphere, but the primary influence of all the orbital variations listed above is on the seasonal and
latitudinal distribution of incoming solar radiation over Earth’s surface. The major ice ages of the
Pleistocene Epoch were closely related to the influence of these variation on summer insolation at high
nothern latitudes. Orbital variations thus exerted a primary control on the extent of continental ice
sheets. However, Earth’s orbital changes are generally believed to have had little impact on climate
over the past few millennia, and so they are not considered to be significant factors in present — day
climate variability.

4. Feedback mechanisms and climate sensitivity

There are a number of feedback processes important to Earth’s climate system and, in
particular, its response to external radiative forcing. The most fundamental of these feedback
mechanisms involves the loss of longwave radiation to space from the surface. Since this radiative loss
increases with increasing surface temperatures according to the Stefan-Boltzmann law, it represents a
stabilizing factor (that is, a negative feedback) with respect to near — surface air temperature.

Climate sensitivity can be defined as the amount of surface warming resulting from each
additional watt per square meter of radiative forcing. Alternatively, it is sometimes defined as the
warming that would result from a doubling of CO, concentrations and the associated addition of 4
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watts per square meter of radiative forcing. In the absence of any additional feedbacks, climate
sensitivity would be approximately 0,25°C for each additional watt per square meter of radiative
forcing. Stated alternatively, if the CO; concentration of the atmosphere present at the start of the
industrial age (280 ppm) were doubled (to 560 ppm) the resulting additional 4 watts per square metre
of radiative forcing would translate into a 1°c increase in air temperature. However, there are
additional feedbacks the exert destabilizing, influence, and these feedbacks tend to increase the
sensitivity of climate to somewhere between 0,5 and 1,0 for each additional watt per square meter of
radiative forcing.

5. Weter vapour feedback

Unlike concentracions of other greenhouse gases, the concentration of water vapour in the
apmosphere cannot freely vary. Instead, it is determined by the temperature of the lower atmosphere
and surface thruugh a physical relationship known as the Clausius-Clapeyron equation, named for 19
th - century French engineer Emile Clapeiyron and 19 th century German engineer and physicist R.
Chausius. Under the assumption that is a liquid water surface in equilibrium with the atmosphere, this
relationship indicates that an increase in the capacity of air to hold water vapour is a function of
increasing temperature of that volume of air. This assumption is relatively good over the oceans,
where water is plentiful, but not over the continents. For this reason the relative humidity is
approximately 100 percent over ocean regions and much lower over continental regions — approaching
0 percent in arid regions. Not surprisingly, the average relative humidity of Earth’s lower atmosphere
is similar to the fraction of Earth’s surface covered by the oceans (that is, roughly 70 percent). This
quantity is expected to remain approximately constant as Earth warms or cools. Slight changes to
global relative humidity may result from human land-use modification, such as tropical deforestation
and irrigation, which can affect the relative humidity over land areas up to regional scales [5].

The amount of water vapour in the atmosphere will rise as the temperature of the atmosphere
rises. Since water vapour is a very potent greenhouse gas, even more potent than CO,, the net
greenhouse effect actually becomes stronger as the surface warms, which leads to even greater
warming. This positive feedback is known as the “water vapour feedback™. It is the primary reason
that climate sensitivity is substantially greater than the previously stated theoretical value of 0,25°C for
each increase of 1 watt per square metre of radiative forcing.

6. Cloud Feedbacks

It is generally believed that as Earth’s surface warms and the atmosphere’s vapour content
increases, global cloud cover increases. However, the effects on near- surface air temperatures are
complicated. In the case of low clouds, such as marine stratus clouds, the dominant radiative feature of
the clouds is its albedo. Here any increase in low cloud cover acts in much the same way as an
increase in surface ice cover: more incoming solar radiation is reflected and Earth’s surface cools. On
the other hand, high clouds, such as the towering cumulus clouds that extend up to the boundary
between the troposphere and stratosphere, have a quite different impact on the surface radiation
balance. The tops of cumulus clouds are considerably higher in the atmosphere and colder than their
undersides. Cumulus cloud tops emit less longwave radiation out to space than the warmer cloud
bottoms emit downward toward the surface. The end result of the formation of high cumulus clouds is
greater warming at the surface.

The net feedback of clouds on rising surface temperatures is therefore somewhat uncertain. It
represents a competition between the impacts of high and low clouds, and the balance is difficult to
determine. Nonetheless, most estimates indicates that clouds on the whole represent a positive
feedback and thus additional warming.
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7. Ice albedo feedback

Another important positive climate feedback is the so-called ice albedo feedback. This feedback
arises from the simple fact that ice is more reflective (that is, has a higher albedo) than land or water
surfaces. Therefore, as global ice cover decreases, the reflectivity of Earth’s surface decreases, more
incoming solar radiation is absorbed by the surface, and the surface warms. This feedback is
considerably more important when there is relatively extensive global ice cover, such as during the
height of the last ice age, roughly 25000 years ago [6]. On a global scale the importance of ice albedo
feedback decreases as Earth’s surface warms and there is relatively less ice available to be melted.

8. Carbon cycle feedbacks

Another important set of climate feedback’s involves the global cycle. In particular, the two
main reservoirs of carbon in the climate system are the oceans and the terrestrial biosphere. These
reservoirs have historically taken up large amounts of anthropogenic CO, emissions. Roughly 50-70
percent is removed by the oceans, whereas the remainder is taken up by the terrestrial biosphere.
Global warming, however, could decrease the capacity of these reservoirs to sequester atmospheric
CO.. Reductions in the rate of carbon uptake by these reservoirs would increase the pace of CO;
building in the atmosphere and represent yet another possible positive feedback to increased
greenhouse gas concentration [7].

In the world’s oceans this feedback effect might take several parts. First, as surface waters
warm, they would hold less dissolved CO,. Second of more CO, were added to the atmosphere and
taken up by the oceans, bicarbonate ions (HCO3) would multiply and ocean acidity would increase.
Since calcium carbonate (CaCOs3) is broken down by acids solutions, rising acidity would threaten
ocean — that incorporate CaCOs into their skeletions or shells. As it becomes increasingly difficult for
these organisms to absorb oceanic carbon, there would be a corresponding decrease in the efficiency
of the biological pump that helps to maintain the oceans as a carbon sink. Third, surface temperatures
might lead to a slowdown in the so-called thermohaline circulation, a global pattern of oceanic flow
that partly drives the sinking of surface waters near the poles and is responsible for much of the burial
of carbon in the deep ocean. A slowdown in this flow due to an influx of melting fresh water into
what are normally saltwater conditions might also cause the solubility pump, which transfers CO-
from shallow to deeper waters, to become less efficient. Indeed, it is predicted that of global warming
continued to a certain point, the oceans would cease to be a net sink of CO, and would be a net source.

As large sections of tropical forest are lost because of the warming and drying of regions such
as Amazonia, the overall copal capacity of plants to sequester atmospheric CO» would be reduced. As
a result, the terrestrial biosphere, though currently a carbon sink, would become a carbone source.
Ambient temperature is a significant factor affecting the pace of photosynthesis in plants, and many
plant species that are well adapted to their photosynthetic rates. As temperatures increase and
conditions begin to exceed the optimal temperature range for both photosynthesis and soil respiration,
the rate of photosynthesis would decline. As dead plants decompose, microbial metabolic activity (a
CO; source) would increase and would eventually outpace photosynthesis.

Under sufficient global warming conditions, methane sinks in the oceans and terrestrial
biosphere also might become methane sources. Annual emissions of methane by wetlands might either
increase or decrease, depending on temperatures and it is possible that wetlands could switch from
source to sink. There is also the potential for increased methane release as a result of the warming of
Arctic permafrost (on land) and further methane release at the continental margins of the oceans (a few
hundred meters below sea level). The current average atmospheric methane concentration of 1,750ppb
is equivalent to 3,5 gigatons of carbon equivalent stored in Arctic permafrost and as much as 10000
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gigatons of carbon equivalent trapped on the continental margins of the oceans in a hydrated
crystalline form known is clathrate. It is believed that some fraction of this trapped methane could
become unstable with additional warming, although the amount and rate of potential emission remain

highly uncertain.
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e

Social-ecological systems of Georgia
Summary

The article discusses the essence of socio-ecological systems, the interdependence of its constituent
parts and components, the importance of the study of such systems in the effective implementation of
sustainable development goals.

The research of socio-ecological system is an interesting and promising scientific-practical task.
This is especially true for Georgia, where such studies were practically not carried out.

The socio-ecological systems of Georgia can be considered according to the historical-geographical
provinces, in particular, the geo-ecological characteristics of the settlement presented here, leading
natural factors and main landscapes.

86



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

3EMBSIOH0 EIMOMOOL 1530050 530¢gdOLS S FsLMD 533G 300L
9900m©gd0

0903v)MsD 50g0d30m0*, o965 X0Jos*, IMYXB BboMMmAg*™, 1M0bsmob sgodzowo
*1549M0390mL 93MmeEma0vgH 9360909050 535009d0d

*33530 Pgtgorerol Lobgwdfogm Mboggdlodg@o
*Jmmoobol »boggdlo@g@o

SOUAGSsIAH0: 3erBsereyro @s08mB8ol Gobybgdols s 890989600 Fgrslgds bsgrydzers w1930
JO909898b bsbgerdfozmoms, 300(3m5330980b5 ©s (35¢m3909¢0 5300560l 0MbgBg 58 sgHordo 3602~
6gbob 0530056 s30g8sLs @s Fobsdo sEs3HsEo0l 36dergdol 3o@sFGsb. 36335e0 bsg®mosdeto-
be2 m63560Yoi0s doobmzlb 307005390l 35¢70em980b [obss@d®gg s5@s:90989¢70 bmdpdol domgbsl
OmgOG 39002 Iadbds98¢m900b, obg F=bor03serea®, (G9300b5¢nItHh ©s LsFos3639802 b9y, Gop
36028009059 )H05 5 bsbgemdpogmors oyt bieamo s 360b30373¢n0 dogmdob 993035¢29697160s.

I'3gLsgsemo.

NASA-UL ymgowo 393b0gMm0-38330g3560, bmm 535505 3m@gddool «96039MLoEEOL
3w0085GHMEMQ00b, 2536Mmd0gMgdoLs s F9HY39GOWIOOL 3MMAMSTOL OMgdEBHMMo xgodl
396Lgb0 gm@bow ,,Oxford Open Climate Change"-do 59mJ39969dw9cr0 3300939000 53330(390U,
MH™d 2MdIWMM0 39339M9GVIMJd0 o0sb 3603369 m3sb g@O3L 93 sofergmedo MBGHM
L5535, 30O U bgdMES AoV SMfErgrEgddo. sb xg6 3093 1988 Fgwl S8 30-
2309LL Joofms 0bxgm®mTsos LHMsgo Jdgwogdgdol dglsbgd, Moms AbmEBEoml 450sgErsbs
3w00353H0b 2EMOIWMMO (3300500l bgasEH0MMmO F9ga000, MHMIJWMoAsb gobLs3MmMY-
000 3609369m35600 Lo Mo dggaqdo [1].

II beagosgemeo Bgga9d0.

30005¢)0L (33¢0gd0oL 2o3w9bs 5sd0sbms LobMYsEMYdSBY omMdMBOL, 56 Bogrgdg-
00l bolosMOL (33¢0gdoL 450m, 36 GMMEHMMEWLE JHMOLS s FgMEMOL F9EIAIW, IOYT-
Boos dmger dimgeomdo. Bsa®ed 3¢r0dsEH0oL (330000 250mf39w9o LmoswrMo dg-
©92900 0m0535¢0d0 0g6905 5MmsbsdMO [2]. FmboermEbgwros, GMA HEIMdICMHO EICBM-
0oL Fol3BHodgdOL FoBMEOM MHOLIYOOEG P0BMPIYds [3]. Y39ws MYa0Mbo dmdigweEos bgysdo-
Mo Bgdmddgqdol Molzol 4398. 2015 Fgarb Bo@o®mgdmer 2s0m33¢g390do ©osli3gzbgl, Gemd
930bmdozmemo BMEs (9Mm0sbo Gos 3OM©MIGH0) MBOM sM0d J39969030 Tg¢)OEos M-
30009390 3e0ds@GHol dmdsgzo¢ smMdMdsDY, 30006 5©Mg M3e0bgb. dmbowmbywros,
6Hmd 33069 39969 g0Hg s IE0bsMg7dBY (296LS3MPMYd0M I EHST0) B30l MBOL dm-
053)900L 3909290 IEHOMMZS 9IMJM9ds Lobogmaberm 3603369 m356 0bEMILEMWIEHWGS-
Lo @ @obabargdmer 319694@9gdb [3]. gl 0f393L 0930qLsRMOL TolMdMOZ 465 YMHYOSL B-
@MdO ©50mbgdol dJmby J39969ddo, Bogooms© dobywrsqddo s g3y Imdoesdgmdols
LOME ©9356Mmy39L 0liYMO J39969doL BMLsbErgMBOLIMZOL, MHMAMMOES FoWEOZs S GI3o-
QR

39GMOMOMBBY AMBIWMMIO EIMIMOOL go3erbs dmoEogL:

% 2014 gl Bo@omadwgeno 0dbs 393osbserobo, Gmdwol msbabds ¢gd3g6ms@@ol 1°C-

87



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

00 3t353)xd0oLol Bgdmddngdol mby 20%—00 0BMEIds, 3MbBWodEHOL hsmgerom,
o dmBMHgMd0MO BsTswerol, FsLorMo MHgiMoaMdOLs s MTGOOL Fsm3zseolfjobg-
doom [4].

% 2015 Gemol dggolinded, GMmIgewog ©snwydbgdvwo ogm 3arods@olb (33er0wgdol 9dudgm-
G5 LodMHZzMMOIMTMOHOLM X azoL (339bx) LEYDsODY, “B39gbs, M TEYd0MO
LomINMHOL 50M9d0, 2o0MBMI3gYero FMT0Z30 25990b3z5M9d0L HBMbIdOEIB, sdmof393L
Abmxywom 93mbmdozol 43 GHMowombo @MEMHOL DoMowl.

% Loooem @ 3o 396909gd%bg Labmaem—s39mMbgm 39eEMEMIdOL ImbogEosbmds
5Q30WMdM03 39d3gMo¢ ol 1-3°C-000 Imdo@gdolal M59gbody 4o0bMEYds, Toa®sd
390pm30 BOHEs ol 3egdsl godmofigzagl. sdsE 3569qdHy Lmgrol IgmMBYMdS g&-
0OMY IVY(339105. SPA0CMOM030 3gd3gMod ol 0wbosg d3oMy dmdadgdsd 8godeng-
05 255d0gMHml d0ddool GodBHmMo. 2wMds® obidEeddo Lalimgem-sdgmebgm
§o6Mm8mgd0l 3m@)bE0s0 0BMmPYDS 5EFOWMIN030 3gddgMsd ol 1-3°C-000  dmTs®g-
0oL, bmerm 893amdo 3sHMEol 390mbggzs9o — Logmdbmds© 300 ds.

%+ 30008530l smMdMBST 0330943565 PHOEMgmOL oMo dmbobergmdol 3bmzmgdol
boliosmols 99(33eed@y. 91939 PBELYOS TsEHIB0MO TMbs(300900 9dMM0gbo dmLsbergm-
ool dbgoglo 33r0Egdgdol dglobgd. 3e0ds@ol (33woEqgdol Mmgaombmwo d9gagdo
©M90L530030L 033003905 Y39ws 3MBEH0bIbEHBY o M379560L LbgsILbIs MHoombgddo.

% Omamm3 2020 fooob 330939830 50060369gds [5], 099 MBI IMO MIMBS 0gbgds
36MHMyMgLoM9dso Hobs 3gddgdom, 35d0b Babggamo Lamzmbol 899qy 3,5 oo Y
500590560l LosbmzMgdgwo 0o sdmbBbogds Logmabolsmgzol 89mx9Mgdgero
3w035GMEOHO 300MmdIO0L Dmbsdo. gsdofoll Lsghmm GgMoGm®mos, HMIgEdsg bodwys-
@ ferow®o 3gddgmedms 29°C-Bg 9930, 0,8%-0sb 19%-0g 250BMgds, gsdo-
§9%9 Lodwsem ferow®mo 3Hgd39MsdmMol ymgzgewo 1°C-00 35HBMHES ©bEmgdoo dogro-
0 553056l ™39l LoEMEbEILIMZOL oGOl SOLYdMBOL 30MHMBJBOL Yoty [6].
III 3¢085@0U (330090l 393egbs 5@33056ms XBIMMYELMdIDY.

AbmBwoml XSBIOMIEMOOL ©O330L MMABODIFOOL sBMOM JoTsEol (330EgdoLs

5 396IME FEOMBISEOHO EIMIMBOL F99aq00 dgdmbgzgzoms MgEHglmdol MmL bgas@ovy-

60o.

Ixm-b 333039000, 30003530l (33w0Egds HgdmddgEgdL LmEOSE O S ASMYIMLIB
05393006090 % 963MMYEMIOL Bod@EmMgdbg, GMmIgEmsa 309399m3690056 bygzms 35960,
brgos Hgomo s 1533900 3MMEMIEHYJO0 Lo3TMOLO MoMEIbMdOM s 3905 dmfymdoro
Lo0dgM Mag3dgbogs®o [7].

DMy, LoHBMYSMYIN0Z K SBIOMYEMBIBY 93wgbs 0gb69ds MBRG™ FgBs© byysBov)-
60, 3000609 3mHDoGH0MM0. gduBHMIFsw MO 5d0obEOL 30HMBYdO Fsdmof3zg3l GHEMSI3gdL
9Q05305b6ms JbggMH3el, IMMLoge056Mds FoMdMdmdL doddowb [7].

3.1. bogbols gsg3amgbs.

05050 39939M5¢wcs 0fj393L 1033w gE-LolbadsMHOZMs s MHYL30MIGHMEOWO
0553500900L5356, 2456L53MMGMGd0m TbEM3zb 50sF0s67dT0. Togswoma, 2003 ferol Bo-

88



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

3beEdo 93mm3590 sOLYdeds dgrog®ds Logbgd 70000smsbo 5sdosbo 0dlbggMds. 359-
Mol 35050 (H9a39MeGHMMs BOEOL ©sdsd0bdMMdEgdoL ©Mbgl, Gog ofiggh awye-Lol-
bdsMHE3ms 5 MHIB30OSGHMMNIX0 ©9935©JOJIOL A5dE0gMgdsl. dgrogho Loabol ML 0%b-
905 59O MIgMA96gd0L, oQ5¢0m9©, 3339053900l MbY. s Fgwyderos STl 3MMgm-
306905 [8], HmIomsg Abmxzomdo 0900mddol 300 oombo s@sdosbos o935 dwgo.

9m39fo®e, 3wodsGHob E3Lowgdom edmfizgrwo bLEHOJorOo YBIRYOIdIdO
boggzool 60000 890mbggzsl 0f393L AbmBEoMdo, 2sbLo3NMId00 Fsb30mMsMgds© J399-
6908o0.

D09 Mg30mbdo 30dEobsdmgmdl LoEogoLsRD Lo 3z3Ool Logbolagsb bozzowdo
23905b3wol 3OmEglo. 2018 Fgub 990030l T9gMmgdme 9EOEJIOL 93500 DM 3MBEHGMM-
ol @ 3OMBOWsdEBH030L (396GHPOTS hos@otgl 4s8m33wg3900, MHMIEgddos JMmTsbgml
©939380609L 3983965EH OOl BOHEOLS S 130009331 IMBIMS MHOEB3OL BMs. LsdMdsmdo
535605300 LBy, GMI 3bgEo EMYJdI0 BOHEOE NZ0MT3IZGEMBdIMS MOoEb3L, GHMIgEms
5m©9bmds 2050 {erobomgzgol 26000 45050 FoMBdIOL [9].

3.2. ®g00mbwmmo dggagdo

158HZ3OMBMSTMOOLM 3mToLsT EJEsTOfobg AsTMYm Mogo MMBYIdOLS, MHMIEgdoE3
439sHY (33900 FMbsEMEbgmo 3e00d5E0l (33¢0wgd0LYd6 [10]. gbss Lodsmol Gsom-
6o, sBool 99a909wEgd0, 3069 396IMEgd0. 5BM03S FoMdmaagbl 9Hm—gMm yzgasbg @s-

339 3m6E06gbGHL 3¢0ToEOL (330EgOOLIMZ0L. sMLYdINO FOIMB)TJdI0 JMOoEI3L Lows-
6009l, 3m0E03M 3mbBod@gdLs s 93MLOLEJIFIOL IAMSIEOL. 3OMYBMBOL Msbob-

0500, 2050 {gedo 350-ob 600 doerombadg 50580560 3sbogol fywob onogo@b [10].§o-
Bolifo®magBHyzgaergdgh MmO 3e0doGol (3395¢gd5Mds LgMombBE Bosbl Fooggbgdls Lolimes-
@-b539Obgm FoMmmgdsl, GMmIgeoa Mbs Imo3s3wgl dmgo sg3Mm03oL LyMLscOLaIo
b9dobszmImdol dmTensls.

9363590 6939306 33w0wgdgdl 30930900369%5 $H9039GMs@GMMmol By s dob bsd-
b6y H50Mmbgddo (Fsm ImMmob bods®M39eMT0) 2435¢039d0L Fodw0gMgds MoE Fb30MHMDIYdY-
o 0d690s Fyamol GglmGdlgdol 993009000, 30OMIE9]EHOMIbgHR00L A50mTwTs3900L
31900m, Lergeols JgOByMdOL 3MHMEMJ300L 89930Mgds, BOHOBIOL 30MHMBYOOL Forjstglig-
05, ®M3ol LygsMolb d9d30MYds s 8EObIMYJIODY J5GIEHOMBMEO Y5O MBYOOL MHOL-
30L DO, 396GHMH s 50TMLOgEgm 93MM35d0 Bogbmeols bogrgdadol gsdwrogmads,
AYob bsbdMgdoL gobdoMgds, FGHyob 3MM©MJEHowEwmdol d9830Mgds, FOHOEMgm 93Mm35d0
3099639g00L 559 YMIMOOL BOHES. 30303500 6935306 330 gdgdl d093m03b6gds: 250-
40635609d0L BsM0MdOL 98306905, B30l YJobrErols BsMNMBdOL 3¢0gds, b530MmYdOL gHmBool
05¢)90s.

M bgomol GgMoGMOH0sHg Lsdmswm oMo gddgModems 0BM©Yds 2,5:2,8 x 96 wg-
O™ bYOxRs©, 300009 LsdMswm© 3esbg@oby. yzgwsdy LHGsxs© ,,00905" ¢300MHgLO
BO©OWmgmol GgmoGm®mos, 3gMdm® 30 G508060L bobggs®zmbdmeo. 2020 Hawl Gmlgmo
09Lsd9 5A0WDHY 2o9M30s SGIMLGGOMI0 boHToMMMHBAOL A5TMdIMEJ30L ImGLIEPMmdOl Jo-

bygom [11]

89



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

00mMJdol 9b5EMP0MMHO LSO 033003905 LodsMmmzgeml 35335b0mbols Mgyombdo
[12].

IV 30003500060 500mdOL 005300056 53000905 5 Folmsb 5Es3G0MYds.

AWMBSCMOHO EIMdMOOL F0BYHgdoLs s Fgaqd0L Fgxi3eligds FoMdmoagbl Lobgen-
3Poxnmms, 30M3MM30900L5 O (35WIJME0 55055930l J0ToMm0 JoLO MOZ0WB S30EgdOLS
Q5 5@333oMgOoL L5R3wydzgwl.

2012 05909 d06MH0ms0 bogmzgaermsm dgmabbdgds emds@Mo s0dMmdolL bofobssw-
00093™ Jd99d930L Fqlobgd 2obwsm Jom@EHmb mddo, Gmdgerog dogrsdo d930s 2005 farols
90960350030 5 oMo gbs 459MmMb BsMRM—3mb396300L @sTo@EHosls 3¢0ToEOL QeMdS-
@O0 (33000900l qbobgd [13].

mgddo Imo3s3s Abmxeoml 160 J3994sbsbg 9gGHL o BM53s LamdwMOL s0MgdOL boge-
0 250mbsdMerd30l mmomgdol 55%. mdgdol g egdoll 30639¢0 930 EILEMWMEEs 2012
fool dmemb. BogMmsdmmolicm dmemedsMs39dgd0 sboo 9gmsbbgdols Gglobgd sofym 2007
9wl 36dme 35eBg (06MbgH0os) s FoaMdgEEs 3m3963599680 258500 dogMmls 3Mb-
39M9b305Hg 2009 fierol 09399396 do. L 45630 (ergddo Bos@sMgdaro odbs 20-bg 99-
A0 LogHmsdmmolem 3mbxngMabaos 3e08sEol (33¢00gdol dgbobgd. 2010 Fgl 39630
(89db035) 3985 3mbgYMYB305%Y TbsMY]dTs 930l B0BBoE WOLLbIL WsMdMdOL 2°C-
00 99035 O 39653bsIL 1,395 Jdgo” BMIgdOL JoMIdOL 99930 dMdOL Tgbss-
bg0. 930MMP0MMO MOYBODI30900L s FgEbogegdol TbMOL 3MoE030ol Jombgsgzs,
3w03530b  (33¢00¢900L ©Mdo LEgMMITMOOLM FMEs35653909008 dmbsfioerg J39969d0
©M90©g 35Md0E LodoYRgEHM Joymdol gsdmygbgdsly CO2-0b gdobool Jodstmod Moz305bmo
390 q0900L 2obLOBEOZMOLEMZOL. SOUYDdMBL 56LbZs390s BMZoEgmMdYdL FmEOol, MHMI-
7003 5300w by 39Bobowmb LogMmsdmMolicm Fmrs35605390900L dmbofoangqdds.
0o 51939 b ABYLIBMZsm 9dologdol F9d0MgdoL MomMmEgbmds, MHMIwgdoiE MbEs ©o-
3319690M@5 Mobsdgmmzqg 9360960 dmbsoigdgdl.

L59OMSTMOHOLM — LodSOHMEGOMH030 boloSMOL Mgogrmo FgHBWMPZgOOL SOIMLYIMDS
bol MHgmdl 0bgzglGogosms 0bgmEome LEgbs®l s FBsmE TgmLedsdMdIL 93mbmdonzsdo
9oMo© 9MLBYdMEr IEAMTMGMOLY S BLYT0do IMBIMBOL JJBOME30L FobEbowgd e
659600l FmGob. 58 EOMUL 538, 93M™M353806M0 s Bobgmo M339 ™Il 04gbgdgb 0bgM.ls-
AOJHIOOL Md0gIEJOL, GMIgdoE 35000 BBE0MmboMgdol 356393 Mdsdo 5EIMbEGgOHMI0
2390016939396 99 CO2-L, 30MY 59 J39yb69gd0olL Forbg ImzoEMEs 2°C-m30L JEMBSWMHO
990L0HO BOMRIEHOL 09650 2365H0EgdOL EMMU. GBIMAMOERMILEMMIEHMIMOL JeErmds-
OO 9xs850900 MHh39693L, Gmd 2017 ol 909y Jbmawomdo s6 Mbs s99bgdrmoym
fosobgnw Lsfjgogby 8mdydsgg 9ergddOMLIEy®Ydo. ©MBET0 Jogdrwo 3osfy3g-
BHOodGd0L 3obsHTS® 9M9BI0MO BogsErEGdE™ 3¢0d5EHwMo Fgmsbbdgds o6 0dmddngdOs
2020 Hgrs9qg. gdobools 89Beweo xs899m0 dowxgEHOL OHML Bydoldogmo dgxgmbgds do-
Lo 3030l doefigzol G98mbgg3zs8o 93390Me BMEOL Bmdagawo 893393900L smEogdge bob-
56553965 s LOWMTGL. BMYOIOMNO A5TMIZEG30L MBbLTs© 2°C LOWOEO IMBMBOLSL T9b-
930U ,,306096M0 5EdsMMBdOL" M BOHVB39gEYMGBOL MMM TglsdegdEIMdl FoMmBmao-

90



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

3966 296300509890 §39469d0L 93mbmBo3gdol H9d3gdol BeMol Tghgmgds s Fomo 6-
G0BMHOL LEHMGHIF0SDY oabgs [14].

2013 gl Foosmobgneo Lsfhzogol Faobs s 39996¢ 0L Ho®Bmgdologsb CO2-ol gdolbosd
395009065 36,1 3% 5d0—-0UL foerds dgo0bs — 14%, 9360:353806M0L53 — 10%, bmerm hobgomolsd
— 28%. G0amb 06033935 2019 Herobsmgol Bobgomols foerds CO2-0l Fomrdmgdsdo 250s0Fo6ds
9OH05© 509 5d8-0l, 0bEMgmol s 9g3M™3szdoMmol fowls, Msbsg 9g3Mm3sgdoMols s 0b-
©Mgmob Howgdo 3M9JGH03NWOI® GHMEPO 0gM.

V 39b0og6memo 9mbs3gdgdo

30005¢®m3d 459m 33939085 0b6MBEMI0BE00L ILLHYOLOWD Ls0TJEME O5E-
24069L §68303m6 Fobermdgwo 3938060 AEMBSENH IMBMBILS s CO2-0l 3MBmms@ome
245805360439390L dea®0ob. gl 60dbsgl, MHMI EPMBdSEYIHO IPOMBOL 9353905 19009 ©oJbo-
o Bgmol J399mm (Fspoeoma, 2°C), HmIgeog FoMds@gdol dobbo mbws oygmb, dmo-
mbmgl 9dobor® 30X IAL 9.0. CO2-0L IMTsg35wo 9MHMNMIO30 458Mbsdmend30l gberw-
3. 9doLooL 458MmM3WoMo J3mEJd0, 3603369wm3bs© B0, 30MY Fosmoligryeo Lom-
0md0L 36MdOWO Jospgdo [15].

139305 OLEHMS F9BIBYOOM, ZEIMOSWNMHO EIMIMOOL 1,5-xq6 Fgbwmzol dobbom
2030 Heoobomgol CO2—-0L armdoermmo 450mbox™dzn3gdo bvye digoMg 49%—om 35063 mbs
3993060H9L 2017 §germsb d9sMgdom, bmerm 2050 Ferolsmzgol bl ¢bos 4owEmer©qL.

990boHo BoxRgEHO 60dbogl, BMI CO2-0l FmMBs35w0 KOO Fodmbodmendzo, MH™Ig-
o3 8m3E90MEo EIMIMOOL dgbo@yzobo 0dbgds, Homdmowagbl Lodmermm LogMmm yemds-
@6 OILMEOLL. ob Mbs obsfoergll J39ybgdl ImMob, b sy Jowfigmwo LsgHmsdmeolm
F909bbdgdol Jobgz0m, 96 HMAMmME 060030 MIEMGms© A5BLIBLIOHYo gBmgbwyeo do-
olbbdgzol 999a0. 3EMdSMOo dogrobbdgzol gobsfogdols 30mdegds 3¢0ds@ol 3gero-
@900 d98306HJOOL MZseLaBOHOLOM FbbOWME0s B3xESWME WOoEIMsGE«Msdo [16].

3000530l ImEgeogds 1B39690L, GMA XXI bsm3zmbolsmgzol 2°C-om $HgddgModmervy-
o ©Mbom dmds@gdol 998mbsHmzmol 0B 50%—-0560 5¢dsMds 0dgmegds Jowmfgzol
DOMOdIDBY.  Fog®sd [16]-0L s3BHMmMgdo 2014 farolbsmzol obowsgab 2°C 39d3gModw®ol
50%—-056 5¢0d3500MdsL 3e0ToEol JgMmdoErgdol dogrolbdgzol Mgowrwe 89dmbgggzsdo. gdobog-
0L MM390E BgImJdgEqosLMB 35300MT0 30ToGIMO 3tME0EHO30L M gsbbogrvy-
@0 Los3M LE30MbYBO MBI IBMBOM 35MAS3L 59 E) IO MBYOL.

9b6gMLMBOLS s drgliol 65dMMITo [16] Lb3oalibgs J399bgdol s9930wgdge dserolbdy-
3505 3OHMOEGTs 2560LsDBMZMGds 4963005090 J399bgdol 93mbmTomMo ob30msMgdoL
d9L50@9dEMBdOL M HOHWH39WYMBOL SMEOWYICMBOEIL Q9dMIEOBsMY. sdob 2sdm 53 J3gyby-
00l 990Lool 3030 250s06533w9gdL 2025 {iersdy. 59 ML gdobowdo dox GO Ib30mM]-
00 439946900Lsm30L oboLEBOZMIBS HMYMO G Lbgomds 2wmdsvy® gdolov® dovIxIBLS
5 3963005690500 9399bgd0olL doWRGEHL TmMOL. 3ModEH03Mwo Imddggdgdol IMYmbyd-
030 fiYgd0L OHML gl 256530MMdJBL A5630msMgdmwo J3gybgdols gdobogdol Fgaroffsdo
8-10%-00» 8993069050. [16]-0L 53GM™MJdOL sDOOM, SLgmo $Hga3gd0 sEdsm FgmegzLgdgE0s
93MbmBoMo BOHOL ¢9d3900b.

91



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

65m35b0ols o Bbgsms [17] 05b5bTo, 25005HY39GH0wgds gdoloMo dorxgEol dobgo-
300 265 0gmb Fo@dmagbowwo Hmame 3 3mI3HMIoLo MmO 30 ML JoyMmdsl mMob:

1. 5650560 MRwgds gdolosHg ghHm 5©sd056BY Fomzwom, Logbmgzgmolol syowols-
396 ©990:7)30090>w;

2. 990L0MHO BOIXIGHOL OIYMABS (3913990 J399bol BodEHoMme dodobstg gdolool
36OHM3MOEFO0MIQ.

[17]-0L 53@MOms sDOHOm, IME35653909d0LomN30L 3Mod@ozwye 0bEHgmgbl Tgodwgds
§9609m50p9b9L Bgdmowbodbryeo doamdgdol 3m33MmIobms 3oM0BEGH0 Mommgwwo Joo-
23960L 3365035Obs™dOl 30HMBYdT0. IHMIsdo Fomdmpygbowos Mogo J3994bgdol Gglsderm
(339090505 ©035DMbydol 953590900, FmEgdMEr0s ITGHIO0M0 BodBHMMGOOL Qomgs-
@ob{obgdol dqlodergdermdgdo.

2021 ool 5330L6G™30 godmdzgybos 33gbx—ob dmblgbgds, GMmdwrols dobgpz00 AMds-
M0 ©0dMBOL 1,5°C Lsbez™gddo 99bs@bmbgds Fgliadagdgwos 50%—0sb s¢rdscmdom 0d
30000900m, MM 2020 Herosb 2100 Farsdpg 3900m@do s@GIMbggmmdo gsdmox®dzgzs 500
300560 GMbs BobToMmMz5b0. 5855050, 290M0dMEd39ds 40 JoosMEo GHmbol Gogyol
COz2 fgarofjo8o. dolo sYgmbgderogo s 933900600 9993060900 49098y Lodwsm &gddges-
GO0 9900¢gds 35BsMEML 2°C—bg Mg™m dg@Ee© XXI Lawmzmbol dmembsmgol [18].

VI L5Dma50mgdG0md0l ©s9m30gdergds 4ammdserMo smdcmdoliswdo

L59OMSTMOHOLM §30EMPOMGO LBETSMMEOL 396EGHMOLS @S LBbgs MEmYBOBsE0gdoLs©do
9600030 F9MH0W0, 49aH93b0¢0 5M93MIGMHE0IE0 MEMRIB0BE0gdOL B0gH, sLEHMMIOL,
™3 Hoowobgmeo Lsfzo30lL GHM3-d969xgMgdo dg0degds 3sLwboliggdsdo dogibgb Jarods@ol
(33@0gd0LS O FEPMBSEIWIOHO IMOMOOL LJoMYMAoL GobsbloMmgdoLsmM3z0l s 53 Yemdo-
©MMHo 3Gm3EqLYdoL Fgbgegdolsmzol dMAmol Fobssmdgy Joggdolamgol. 2014 (gl
930¢MQ0MTS MOYB0DI309035 F0TsOMgL MmBoE0s GO FgHowoo dibgowo bysbmzgm
303560900l byEddm3zs69egdl s LbZs MmEMYIB0DIEgdL g3slvbom Jombgs®y 0w 3gMLimbs-
M5 306 490bEOEs 1930 sbgmo Labol LaMhgwo 0800I o 0d65gdMEs Jom Fobsswm-
e 3

2011 §erosb Moo 93mEmaomo mMmasbobsgogdols sbm®mEogagdl 303356093l foswo-
by Lofgegdo Boqdmewo 0b3zgbdogogdol Fobsswdgy s 98 dmBoEosl 89dwgabsoMa
blbogs:

»0) 9350039300 305G, gl 3MBLFMM0s, MYbEOE oLy 30YdMEMdEgm TMgdsl"
[18].

sLsgolbdo gl 3mB3s609gd0 ggbm doMomss MbogzgaMLoEgBIOL, 899wy o0 dgwge-
0o 360(3035¢0MM0 MEYbmgdo, Ladgblom gmbogdo s Lbgs BobsblmG—-3meo@olmn®mo
3609369c0md0b LEHYIEwIHgd0. dM03MEOL JM0O—9OHMO 06030sEMEOOL SHBOOom, gl J0gEqdgd0
2396bome 303356090L 9949bgdgb 30O 306 FobsblmE BoMoEls.

ALergEom ds630s Q99Masbos ggads 2029 gl 895BgH ™l 65300mBdOLY s 2oBOL d3Grmyd-
39%0L gobsblomagds.

™AL 35305 GMBEOLITS 450oYS M3MY39IDEHM bsdox0, HmEs 2015 Hawb 4s9mod3gy-

92



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

Bs L3ggosm®o gbsogerogs Laudato si, MHmIgerog 9dwgbgdms 3¢0dodols s 4oMmgdmls
©5330L 3MHMdIOL. gb303w030L Mbsbs: ,,Az30b0 LoagHmm Labaro 0ba®mgzs, yz9wsby dg-
A9 036X GO0 sM00gd0". 35305 JoMOMs 9 (30¢0gOEMBIDBY, MOMs ,,050009b08g wob-
@mgbo ol 4960s3wmdsdo” 9qd30Mm@gl LBsmdMMgdol s0MgdoL gdolos MIPOISWIMO®.
00005635 J399690d3s b g™l 9bgMa0ol dmbTsMgds 5Mosbsbergdso fystrmgdo-
56 s 515939 b 0GOOHME 93mbMT03MMHO BOHOL TgbgErqdsBY, LobsD 43096 56 sSEOL".

35305 odm Fmlsbergmdol BOHOLIIO FosdgBYdMO YMMsE®Yds. 856 d05650dbs
3603009200900 MI30MgLMdOL ImbIscgdol ,,q9JuEMYdswMHo" ®bol 360d369wmdsbY
5 ©355b658579s 300 EH03wMH0 S 93MmbmTozMo bgwolmawrgdol djmbabo ,,.30mdegdols
3960003580". 3¢0085E0bL LsgoMbbHy LogMmsdMGmOLM IMEs35653909d0L By ,,[d0bos Gob-
AobL" ™3MAgbEGHdo s0blbs ,,390dm 0bEMLGdIOL" as3egbom, HMIgdoE Laghmem Jgoon-
©MOIMOOL (335D Fors YsbIB s VbRMMT5300L 036506 F560319EoMYdL sbgbgb, Gma
0500 2930900 56 0465l M3 MEO.

963030030L goloxsmmgdsl Hob MLFMmIds 3530L Fg3609MPdIM 835009d00L L3gEosEYY)-
60 dmblbgbgdol 393035309, OMIGEoE 993303J0Ps, MMI IMIMOOL 2°C BE3zsMo dmo-
mbmgl 53 Lomzybol dwgs bobgddo gbghag@olzmwo bolEgdol ®mBs ©Y39MdMBOBIEOSL
2070 §eobosmzgol LsmdNMob s06MHgdoL BYmsb Fosbermadsl”. 0 890mbggzodo EO3sM5300
365 5O GM 8tT535¢0 MotdYBOL 3JMNOWPPIMBSDY, 50589 300 50530560L 3030E0Ds3O-
ol s®bgdmMdabyg [19].

©513365: 658MM@IoL 330093006 BBl MIMT, 3e0ds@ol 33wowgdol dgGo fowo sb3dgd-
3900l 30bg300 3ModE03MWs© LMo 3MbBLYBLYLOS. 390dmE 98-99% 30ds@ob d33wg-
356900l IO MF9MHgb I9360gMH Yo FomBmEgbgdl 3e0ds@ol sbom®mM3myqbmwmo 3g3wo-
©90900L dglobgd, bmeom 08 dg3boghms MoEbzo, GMmIwgdoa 9330L 9393 9ygbgdgb sLgod dm-
LOBOJOL, SOBYO0MS T30M9s.

@oBHIOGOS
1. Hansen J.et.al. Global warming in the twenty first century: an alter nativ scenario (06g.)
National Academy of Sciences of the USA: Journal - 2000,-Vol.97, No.18, P.9875-9880.
2. Oppenheimer M., et al. Section 19.6.3: Updating Reasons for concern [8.06.2014]
3. Mimura N.et.al. Small Islands [0ba».] Cambridge University Press, Cambridge: 2007, ISBN
0521880106.
4. Marshall B. et al. Climate and conflict /NBER, 2014,16.
5. Chi Xu et al. Future of the humen climate niche /PNAS. May 4,2020.
6. Kimmmar x 2070 rozy: XKapa rpo3ut MusinapzaM/CoObITUA B MUDE - OLIEHKU U IIPOTHO3BI U3
I'epmanuu u Esponsr /DW/ 06.05.2020
7. Smith K.R. et al. chapter 11: Humen health: impacts, adaptation and co- benefits. Archived
8.07.2014.
8. 5908300 M., X0dos 0., 5903300 3. IgEoEEbOL 3MLAmMygMa30Bo3MMOo Lsgwydzwmgdo,
Bofocro III gymsobo, 2017.

93



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

9. ,,Climate Change May Cause 26000 More U.S. suicides by 2050". The Atlantic. ApxuBrupoBaHO
u3 opururaia 01.01.2020

10. International Impacts and Adaptation: Climate change: us EPA, 14.06.2012

11. Historical climate emissions reveal respomnsibility of big polluting nations (obyev), the
Guardian, 5.10.2021

12, 3m6dsbos g. s Ubg. Logstrmggwml 993609609d0L  s@Ewsbol dgddbs. §obsdgdatyg
36900, 2024

13. Kuotckuit mporokol x pamounoit kouBeruun OOH 06 usmenenunn knumats (PDF) Apxusnas
xomusg 01.04.2016 ua Wayback Machine.

14. Kevin A. and Alice Bows. Beyond ,,dangerous” climate change: emissions scenarios for or new
world. G. phil. Trans. R. soc. A 2011, 369.

15. Meinshausen M. et.al. Greenhause gas emission targets for limiting global warming to 2°C.
Nature. 458,2009

16. Bows A. et al. Contraction and conver gence: an assessment of the CC Options model. Climate
change 91,2008.

17. Raupach et al. 2014 (PDF). Apxustas xomuo ot 06.10.2014 Ha.

18. Fossil Free - About Fossil Free Divestment. Apxusato 2.12.2018

19. Climate change and the common good a statement of the problem and the demand for

transform motive solution apxuBanas xonua or. 10.07.2015 ma Wayback Machine.

Methods o Aboidng and Adapting to Global Wargung
Summary

This Paper Presents Ways of Aoid Adaptation to Global Warning, Discusses the Resolions

Adopted by Various International Organisations.

94



«

bsgmsdmMobe bsdgsbogmm 3mbggmgbios »93memmyool msbsdgmmgy 3hmdergdgdo
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

3000530l (33020gdob gs3egbs 5qsd0sbols K s6aMMYEmdsBY

0. 130305030000, b. ©35M5330¢0, M. 7303050300
53530 H9Mgomeols Lobgadfogm mbogg@bodg@o
LogoMm39emb 93eMma06 9360960 9dsms 53500980

3BUAGIH0. 380¢79B0b 3560gb0 EIIRY Fog3)P36985 Y39L3BY B830CIL IS bHMIsH -
PMZOLYD 5350305 HobL. B0l 0l Rs9HM@9BoL §56bs bM3MS O Js00 BHsmIbmBMHO0 sbsbo-
50985 36GROCSIH037960 b0bd0g8r80b 0b0Z00 0BGl bsdrsergdsl 0demggs. bmdsder-
Mg 056 OO0 olizems 50 ©9350900b 3563966980 bspobrosmos.

dglogoagmo

Dogbmwo - s1396939d0Ls s 93939 gd9dOL EOMY. HM530L LIML Dogbweol mgg-
900 3300l 3303000 455BHIMML s 59 39M0MmEL BEHMISGMEMYOL bsgzsMmdgerdo Tgbggl.
059659, LHmOM g Dogbmewdo 0HMHEYds IH535¢0 LBEMIIGMELMYOIMHO I935JOOL MOLZ0. g
0539300609099005 Fobsb, HMI Boxbmwdo 3dowgdo 9J393090 GH9a39MEGHMIMIOIOL (3359ds-
©MdOL Bgdmgdggdol 3Mmgldo s s1939 Lb3s BHEMTZ306M5d50 BoJG™MmgdOL 453egbsdo.

sdo@ma 3600369wm39605 303Mm©Ym LEHMTOBHMWMPOMMO 35MMEMY0JOOL 3OHMRO-
53030l bgmbgdo, Msms 05300 9303000 LbZsslbZs LEHOL oMM GdFOO S MLOsS-
0mgb90900.

1. 3030 @I035 BYd0: JM0ogliol ImTo@gdymo Mol s 300Mgdol SToMEYdIMEO
0M3BMBOSOMDS

Dogbmol 353565493590 gmgzge 5sd0sbl LmEOL goaMowgds ©s gobogroligds. o0
©6OHML Jd390go 339300690056 b5940obgdo s 3030 WoIMbsmgdo. TogMsd, GH9gadgMsdmemols
350653 d90degds 259mofjgoml Ggmbgugdmeo gdserol dmds@gdveo M9ogotgds. sdol dg-
9250 35309630 933939 I0gHMHo H303000LS s EOLZMIRMMEOL 398 [1,2].

239605 590bs, ©IGZ0EIII0s, BT (3030 IL035BJVId0 S B3IV Labidgergdol
9mbdom9gds (39 3eo3L FymM30l, begrm dso 9995096¢mdsdo sMLGdMEo Fodo@o o3-
H™3m3E0090L 35M09LOL A5630005M9d.

053659 3H9d39M9GHMMIMEO (3300 Gd900 56 SMOL JBOWGIOL 9350l JOHISWYM-
0 oBgbo. 939 353096¢)5 LEAHMBoBHMEMY0MO LoxsbBLsmg Boxgbwywol dgmomodo Lo-
do0dmmgdol J3qd 990degds 50dmhbogl Mdmo Bgdmddggdol, 1s33900L baMolbol, 3oa0q-
Bol ©03930L5 s BHEMdZ900L 250M. Mg F939bMo 53 GodEHmM9dL.

2. oMo Bgdmgdggds

3053500 3500M96:9MH0 Jo3MMMMRB0BIo IM31gds MBdoE 306MHMdYdTo. sd0FEHMI
3060b OHvdo 0ddbgds by dgdfiymdo 30MHMBYIBO B5dBHIM0YOOL godMogEgdols s6mMYd0mO .-
350099990L  24563005Mm9d0LsM30L. 1939 LOMdML BgdmddgEgdom dgodergds dmbgl Jumgo-
@700 35835MMMYds S F930(5OMds, MG M0l F03MMBI3MHIW™Ms BMGI0MmIdOL JoBybo. sT0-
™3 Doxzbedo, 353965990580, boba®dwogs ymxbs 6 sGol Hg3mdgbomgdwymo [3].

95



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

3. 935¢mol 39Ol 33¢0ergds 33900l B393900L Bgdmddgwgdom
0v) Dogbol 396M0m@do, 3sbdsdbyg, 306091 Lyl MO Mslio 3060l Qolobxgs, Do-

dob Mbs 2ox3MHMboEILl dmdg3bm LoryHIol sHhgzoLLL. MMM 3060l Jomqdolisl 3d0-
@900l Bg30MH0 MBOHM 5dmN30L909dgos BgMol Bgdmddgqdolsdo, bmwm fomgwo w3-
30 0530005639 890393L 3593585 3030963)b.

4. 3060l O 3080960l EIGEZI3s

9361963569 Bogbmeol sb3gbgdol ML IMs35wo ALZ9BIdgo 030(Yygdl 0dol
d9Lobgd, Mmame 3603369¢Mm35600 Lo3MMsMO Jdogdol Lfim®mo dmgws. sdo@mad 30a096w96H0
3039000 00305000 5 3MSMIAYsMMEos. FogMsd, gb OO FgmBss: d39dw9wgdo-
56 ©0OHbgdOL 999y F90dEgds 50dMy35BbEgl M8gb0dg 9350 gdo Jdowo [4,5].

5. 300wgdols G&6sdgs

099 500530560 9935 5JBH0ME 3bM3MYOL s BLEMOEOL gJuEHMYToEYE LEbgMBSL, J5d0b
mdo bybmbdo 3600369wrm3bs 0HBMEIOdS BHM9305E0BToL MoLZ0. 3Hgbom goligo®bgds, xo-
30690, 5335356380 dmgDom®Mds Im035396 300gdolL IB0BIOOL 3MEYb305¢ M LsdoIMM-
9093L. gl 56 60dbs3L, MHMI Mmomgml 306091 FMfmIdgm Losdm3zbgdgdbyg mMoMol cddsls:
059659 b 335bLMZgEIL, MM LoFOMMS MBsBOMbMYGdOL BMTGOOL (335 s OBLEMWYIEHM-
6oL HBY3900L FglrEgds [6]. 50 9900bg935d0, 30H3ge YmzEols LoFoMmMs 3B0gdOL (339
3ol g59mbb0ggdologsb s mds@qdeo $Hgddgmo@emolagsb.

50 3563030 M®Bg3900L 330 MOZ30WB 5303009000 LEHMTSEHMEIMAOE® 9350V YdS-
9 §oMIMTMBIBS 5 630G

6. Loombol bs3d5M0olo GormEIbmds

500500560 4mM39EO@OMMO© LsFOMMIDL 2-2,5 WOoB® [gowl. Mm3E0TsHo 3oM0s6-
305 305350Mgdmo LYBGOHOL Fyoero. FyMz0omol Fm3zwol LaboMagdem Lolidgwrgdos
mdogdMm 3m33m@Ggdo s bowool {i396900. Lnoms fywol mbgs Bomgds 59930Egd0YE0s 56
350E™ Pyeob ©obs3zoma0l 565BsMqdoLsm3z0L, 56053gE 35M0gLOL 456305MdOL ™300
330wg00L doBboom.

059290005, (30000 35H0MJdMOo Fyol orgzoLoysh M93mdgboMgdmEos mo-
30l 89353909, 50009650053 ol 5MLOLYIMZgE 293egbsls sbgbl 3oMol OBy s byl
MigmdlL 356M0gLoL FoOmBMTMdL. bsbdoMmBz935, GMIgEroE dgEol 4oB0sb Lslidgurgddo, 3Mmgm-
30MJOL 139390l gdserols H©3935L s 03936 Folo Zsmmermyool LHMsg 4obgomscgdsls [7].

2396U5300MH 9000 15d0d0s FJOOWO F5HB0IMYOMEO Fyerols ImbIocmgds Lordgzg 300Y-
00LsmM30l, M5IbssE 9doero Bo3zegds® 83030 WS MBO™ FgEOE AB0EPOL FoMgYb 3o-
0MEMR06 Hgdmddgogdsl.

7. LfimGo §abgdlgds

300900LsmM30L Bovy300gLm BoBbIEOl Fobgdlgdss sbaogo bowro. ollobo 6o JoGEm
39960909, 565990 LOLIMYIIWM 3OMYJEHIO0E. bOwo MMHYIBODBAL 5ToMog 0L 30EHT0bY-
000 s byl MFymdl 0dMbo@gEol d9bsmPBbgdsls. slggg BmA0gMHMO Fomysbo oMol WML
9535690 11533900l Bs9(393000L5y96 S BogdOLOYsD 9dsb03 M gofdgsdo. BsgMsd, gMmbo-
O vIbs 304mm 30GHOL9d0L J0Ts6r0).

96



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

0500 20986050 Fo0e0 3353056MmdY, s30EMA Fg0degds s9BJsMHML 3d0Egdol gdscols
sds. 03039 9bgds 30GHMMLYId0E sboErsBMfm@meE §39690L, GMTgEms Jowgds Lalvyem-
3905 8oergdol 39d39Mm000. 0l oy39HbTsM9ds F5535L JobodserMo 3mbEsdEo 3Jmbogl 3d0-
@900 §05¢mb o 899930090 ©9935¢0gd0L 496300056M5d0L MOLIL [8].

8. Pgomlisdgzgdol 9gmBggs dsbsmdolismgols

Jom®omgdmer s9Bdo BJoMo 8565mds 500K bl go3agbal sbgbl 3oMol MMl
X9BIOMYEMd0L IERMToMgMdsDY. Jurm®osbo figsgro s8GMdL 3oMHob Gmwdo  SGLYdIME
BaeHg3L, O3 9939090L 5P0EMIM03 031BOEIAHL. LYYBIMS FoMOEWB Fyowbo@gzgddo dobs-
05, 3000Jom, XBBo® 2o3wgbsl sbEbl 0dMbMOO Fmbdiool IyMIsMYIMdsDY. 0w Fo0b(s
0ma30bgds Bzgb0 8390090 gdol LoEw®am s599Hgdmsb 4o@sMgds, 85806 o6 wbs oy39300Y-
9L LYBms Yoo, 30MHOL godmgugds, 56 300gdols gofdgbs dabsmdols sBmsgMgdOLLL [9].

9. 9m39M0EMm® 3gd3gMo@MMol 33¢0Mm9dgdLs

0do LyHMbgddo s0hg396 3030 Boyoboom FoaM0Egdsll s d90gYy MDZ oMMV
3590 P00 s FmEMBbgdsls. ogMsd, sbgmo 3gddgMsd o gdudgmodgb@gdo (mgmdmuo
LGHOYLYd0) Fg0dEgds bl Fd0EgdoL gdsedo bodMmoegdol BmMmIoMmYdol dobgbo. sdoEHma
MBS MowsE g 530MPoMmom: b Bsgobo, sb Bso. 0 3o 85063 gobwam ghmoi s Fgmegs,
05806 3500 ImGolb 2590 MBS 0yml 65 Bo3ergd 20 fmomobs.

ab939, 6agobol ImbdoMgds msgz0l ™300 RoMogl 303 gHm LododMmgdsl: oMol
©OMLs 5 30MHbLOL BMYdI0MO 93500gd9d0L FoemTmIMdol MHoLZL Logozol 93390060 by-
0td09@q00L 253 [10].

10. 35130l g99mygbgds MabMdOsMY 3d0ErgdolsM30l

01 Heol 303 39Momdo B3gbo 300¢gd0 56 9dmoMbg3056 AsBMHOWo FYMHAbMdOS-
HMBd0m, Boxgbwyendo 5@ EmdL 53 BEAMBsMgMdOL gohgbols Holigzo. Mdow M39gddo Jdowgdo
993935 borols 85530l s3@ome Bgdmgdggdsdo, 3go3gMsdmeol 35Mbgddo s dsm by dgd-
@05 6953060905 ImFs@gdEo FaMdbmdosO™MdOm. HMI 56 [o3509ygom ©93059mx30¢gdol gy -
6dbg09dL M93m39bEoMYdMEOos 3B0EL 3olEBJdoL godmygbgds FgMabmdosMy 300w gdolsm-
30U [11].

11. 3030960L Fglgdols gsdmygbgds

59 3MHMdgdsl bdoMow bggdosb ImaHom®mgdo, HmIwgdlsg 1MPg360sm 3030woBs-
3005296 MOl sLgghgds. My Jd0EIL JolBS S XIFMOLO Lobedo 3Mbhs, 35306 JdoEg-
003 303096M0 3OHMEIMMJIOL 49098y MAGO0sD. ToaMsd w30 FMmABIMMHMBOL GmML B39
o6 23593L 30309610 Bsdw95egdqdol d9dgbols GglodErgdermds, 35806 dsdmgoygbma bgan-
®5MLYOME0 033MM30H0MJIMYo B030Gd0. FoQdE0MO®, 3000l b5YdoL Fmioergds god-
705 oMol EsbTsMgd0m, brrm 300wgdol 3sHdgbs - dgoE3smlb oMol VMMl dren-
0my0bg 290m3wwgdom 1s33900L JoEgdol 890g. LEAPMHIOMP gu o6 SMOL LEMEIRLMZsbo
30309660 30MM390MMGd0. o®d, 35063, 0Lobo BsdwHEgdsl 0derggzs dobodserm@mo ogml
9 Bom®HMBOL MML 3060 OML S5m0 5350 JOJOOL FomBmJdbol MGolzgdo [12].

97



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

12. 05300639 30385(:1000) LGmTs@rememyls
33909900930b o39d30L5L JoBsBAgHmboos Job sfiygdsdey ~1,5 Mm3z0m Sy LGHM-

353 M@mym9b BfgMo. g Lodoegdsl dmy3(39dL A0dMZ93w0bMmo 3060l VMWL S 3d0EgdOL

350MEMP01MH0 30 M39LYd0 S FI30HE FIBZIBMM309E Mo Fom0 T3MbsEMBS. ST 3GIM(39-

Lob bamobbosbs@ 49bbMMmE0gEgdoLLl sliggbgdol 3gMmomdo 56 T9a35HmbgdL 300wgd0 s

Lobi0sM3bM@ 2935@ MO 39dw9EgdsL.

10.

11.

12.

@oHIOGOd
Xomresckas Y. ['unepuyBcTBUTEIBHOCTS 3y60B ¥ fieTell u mogpoctkoB. MC, Ne16 2013
X0gJos 0., 3303050300 0., 350533000 b., 50708300 ®. §3MWMAOMOHO LEGHMIdFEHM-
@mao0l bsfyoligdo s dobo 360dzbgarmds. 1/3 ,93Mmemyool msbsdgtmmgg 3G Mdgdg-
00U, 6mdg0d0, &. VIIL, dsomdo, 2022
5Q090330¢0 M., X0Jos 0., 5703300 9. I90EObOL 3bdMYgMBoH03MMO Logwdzwgdo.
6sf. 111, gyosobo, 2015
JleouTses B.K. [Tpodundxrrka cromaTonornyecksix 3ab6onesanuit, M.: 2006
30860533000 0. LEMISGHMEWMPONO 553500JDMS 3MOMBOESIEHO0ZS. OOl JoMogliol
36OHMB0wdJBH039, Mdorobo, 2008
Sagihi Shamany M., at al. Periodontal deseas and tooth loss as risk for cancer. J. cancer rev.
vol. 4, Ne4, 2011
4303050300 0., 535605830000 b. LEAMTBHMEMYPONO O5350YBMS 3MOMBOEIdIEHOIOL
doM0MOo 3M06303900. 1/3 ,,93Mmma00l Ms65990MHM3g 3OHMdGIgdol” IMMmagdo, ¢. IX,
Jmomoobo. 2023
500900300 ., J30GH05I300 M., 3553300 b. LBEHMISGHMLMYOMHO J3MEMYRO0L
DMA0gOH 0 59BHgowMHo 3MMmdEgdol gbobgd. MHgldMdaeroz®o b/3 ,893b0geMgdol 3Grmd-
93900l Imbligbgdsms 3Mgdv9eno, Jmsolo, 2013
Alkan A., et al. Relationship between psychological factors and oral health status and
behaviors. OHPD, Vol. 13, Ne4, 2015
X0Jos 0., 5356058300 b., 7303050300 M., 5©J0d30¢0 d. LEAHMISGHMEMAONIOH O3S~
90505 3o3M(39egds bgoalibgs J399bols OB Imbsbegmdsdo. /3 ,93MmEwmaool
0565890M™39 36:mdEgdgdol” 0magdo, @. IX, Jmmsolo, 2023
Gamkrelidze A., et al. NCDC — National Center For Desease Control and Public Health. Health
Statistical Yearbook, Georgia, 2018
Jlykomckuit W.T. Kapuec 3y6a, M.: Mearus, 1988

Influence of climat change on human health
Summary

Dental health isn’t sol about brushing and flossing. It’s also influenced by environmental

factors that surround us every day. Practicing good oral hygiene, staying hydrated and visiting the
dentist regularly can help mitigate the impact of environmental factors on dental health.
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Climate Change and Oral Health

Adeishvili T., Davarashvili Kh., Zhvitashvili T.,
Jikia M., Zhvitiashvili O., Adeishvili Tin.
Akaki Tseretely state University
Georgian Academy of Ecological Sciences

Abstracts. The effects of climate change on human health, including oral health, are detectable, now
making this an acute and present situation. In 2015, global mean surface air temperature (SAT) reached 1°C
above pre-industrial levels] and is predicted to increase rapidly to 1.5°C by about the 2030s and reach 2°C by
the 2050s. This rate of global warming and increased global mean SAT are associated with higher risks of
adverse health outcomes that are measurable today.

The recent Climate Change and Clinical Practice conference aimed to demonstrate clinical implications
of climate change on human health, to suggest schemes that boost clinical practice resilience in the face of
climate-related events, and to urge engagement of health professionals in the climate crisis discussion.
Similarly, oral healthcare providers must strategise for clinical practice resilience and consider clinical
manifestations of climate change in their dental patients.

Key words: respiratory, climate, asthma, sucrose, caries, periodontium.

1. Climate change effects.

Energy of the Sun warms the earth and while much of that energy escapes back into space,
some is held within the atmosphere by green house gases (GHG). Because of human activity, a jump
in GHG emissions in the past century has led to rising average global temperatures, more extreme
weather events, rising sea levels and severe precipitation challenges. These exposure pathways [1]
lead to major health risks by way of:

- Heat stress;

- Poor air quality;

- Food/water insecurity;

- Vector — borne illnesses;

- Social factors.

1.1. Heat stress.

Excessive heat exposure can manifest itself in a variety of ways. Dental patients who are
managed medically with diuretic or selective serotonin reuptake inhibitors are more susceptible to the
effects of heat stress [2].

Several drugs found within standard emergency kits for dental offices are affected by heat.
Typical drugs for handling asthma episodes (albuterol) or allergic reactions (epinephrine) become less
efficacious when exposed to heat. This is particularly concerning in places where operatories are not
climate controlled as in many developing countries. Heat stress also contributes to increasing
antibiotic resistance. Less effective antibiotics, patients who are more susceptible to medical crises,
and emergency medications that are less efficacious under extreme heat present possibilities of
increased risk for adverse medical events in the dental setting.

1.2. Poor air quality

Asthma rates have increased dramatically and are associated with more intense wildfire seasons,
longer/more intense pollen seasons, increased air pollution, and increased ground-level ozone, among
other factors.® Drugs often used to treat asthma include antihistamines that contain sucrose and
bronchodilators that may cause dry mouth. Both sugar exposure and dry mouth are risk factors for
dental caries. Asthma is associated with an increased risk of dental caries, gingival inflammation and
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alterations in the salivary pH. Chronic pulmonary disease is linked to climate change the same factors
affecting air quality and is strongly associated with periodontal disease.*!

Furthermore, air quality and rising temperatures cause depletion of the ozone layer which
functions to absorb the sun's ultraviolet radiation increases the risk of lip and skin cancers of the face,
head and neck. Furthermore, heat and sunshine are associated with oral clefts.

This underscores the importance of conducting a thorough medical history, regularly reviewing
patient's medications, and meticulously conducting intra- and extra-oral examinations to screen for
(pre-)-cancerous lesions, periodontal diseases, caries and altered salivary flow. Oral health
professionals must be poised to implement preventive measures and provide curative services as
needed.

1.3. Food and water insecurity

According to the World Bank Water Overview, water links with nearly all of the UN's
Sustainable Development Goals and yet globally 2.2 billion people lack safe drinking water, and 4.2
billion people lack adequate sanitation services. Without potable water, oral hygiene practices may
become deprioritised or impossible giving way to higher levels of oral disease and lower levels of oral
health quality of life. Furthermore, contaminated water and poor sanitation lead readily to
gastrointestinal diseases with subsequent diarrhoea, vomiting and malnutrition.

In many developing economy countries, variable rainfall is not well managed and globally there
is depletion of non-renewable groundwater sources. Water scarcity and heat curtail growth of animals
and crops and also lower the nutritional value of food,!"! thereby contributing to food insecurity.

1.4. Extreme weather events

Extreme weather events will become more frequent and more intense with global warming [5].
In addition to traumatic injuries, waterborne illnesses due to flooding, limited transportation, and
disrupted food supply chains, oral healthcare providers may face infrastructure challenges such as
power loss, downed communications, lost or inaccessible patient records, and damaged or demolished
dental clinics.

Installing generators in advance may help to mitigate the impacts of downed utilities. Universal
health records linking all medical and dental records would support effective patient-provider
communication and assure smooth referrals as needed when face-to-face visits are impossible. The use
of emerging Health would enable remote management of oral pain and other acute dental emergencies
until definitive treatment could be delivered.

As adverse weather event would likely disrupt medical supply chains thereby compounding the
problematic shortage of personal protective equipment (PPE) occurring now in the era of COVID-19.
Access to laboratory services would also be thwarted.

Multiple factors can potentially cripple the delivery of dental services, leaving patients without
access to care and straining the economic security of dental practices and personnel. Evaluating
practice preparedness and planning for resiliency in advance of extreme events is critical.

1.5.Vector-borne illnesses

As mean SATs rise, vector-borne illnesses will increase and spread to new locations [1]. Several
vector-borne diseases present with oral manifestations. Zika virus may cause intraoral ecchymosis,
petechiae, aphthous ulcers or other ulcerative oral mucosal lesions. Early lesions of dengue fever
include bleeding gingiva or haemorrhagic mucosal ulcers.'®: Lyme disease can present as headaches
and non-specific orofacial pain resembling temporomandibular joint

disorders.https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9275305/ - bib0014 Thoughtful review of
the patient history and scrupulous clinical examination will enable early diagnosis, earlier treatment,
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and better outcomes of systemic disease. Oral healthcare providers often see patients more frequently
than do physicians and may well be the first provider with an opportunity to detect a case of systemic
disease or infection and facilitate referrals for testing and early diagnosis.
1.6. Social factors
Weather events, food/water insecurity, and economic impact of lost livelihood will continue to
force significant numbers of people to move from rural to urban areas, and ultimately across borders
from developing to developed nations.*) Migrating populations lack access to healthcare and are at
risk for an array of preventable and treatable illnesses and diseases including common oral diseases
such as dental caries and periodontal disease [7]. They are also at risk for individual or collective
violence potentially leading to increased traumat may also experience dietary changes or nutritional
deficiencies that contribute to oral health defects. In addition, nutritional deficiencies, chronic
infections and traumatic events have been shown to contribute to mental health disorders.™
Global migration is underway. In 2008 more than 20 million people were displaced due to
climate-related causes and the numbers are growing. Oral health professionals in urban centres of
affected developing nations as well as those in the neighbouring developed nations will face
burgeoning immigrant populations needing urgent oral healthcare. This will stress fragile resources
and infrastructure. Dental public health solutions are needed to address the challenges arising from
climate change-induced migration and urbanisation.
2. Mental health
Mental health cuts across the six domains just described. Whether the climate burden is an acute
event, chronic situation, or existential fear, individuals may suffer stress in response [1]. Climate-
related displacement and violence contribute to a substantial burden of mental health illness. Oral
health outcomes of mental stress include orofacial pain, temporomandibular pain, aphthous ulcers,
necrotising ulcerative periodontal lesions and ulcerations related to autoimmune diseases. [8] During
COVID-19, there has been an increase in domestic violence and abuse which is often associated with
increased drug or alcohol use (oral health risk factors) and may show a concomitant rise in orofacial
trauma. [9, 10] Psychological risks of loneliness, economic instability, school closures and
unemployment are also impacting the mental health of dental patients in the COVID-19 era.
3. COVID-19 considerations
Extreme weather events undermine strategies to contain coronavirus transmission.” For
example, social distancing and hand hygiene are nearly impossible for persons who are mass
sheltering, experiencing forced migration or seeking care for climate-related illness or injury in
hospitals deluged populations are at higher health risks from climate exposure pathways, poor air
quality, respiratory disease, and severe COVID-19.11
Loss of taste is an early symptom of COVID-19 in otherwise asymptomatic persons. Oral health
personnel are exceptionally positioned to screen for loss of taste as well as respiratory challenges,
findings that may serve to identify undiagnosed COVID-19 cases and facilitate referral for testing.
Early diagnosis will reduce transmission risk and improve outcomes, especially for vulnerable
populations. Given the airborne transmission of coronavirus, dental operators worldwide must strive to
minimise exposure through aerosol generation and should consider utilising minimally invasive
procedures and re-configuring air circulation schemes in dental operatories.
4. Discusion
Familiarisation with scholarly articles documenting climate impact on health should inspire
formulation of next steps that may include:
1. Planning for extended power outages, office destruction/closure, loss of patient records,
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downed communications, disrupted medical supply chains.

2. Developing strategic plans utilising teledentistry for managing patients with oral pain or acute
emergencies when offices are closed.

3. Establishing strategies for personal and professional financial security.

4. Avoiding antibiotic over usage.

5. Including climate-risk screening questions in the standard medical history; understanding
possible renal, respiratory and cardiovascular implications.

6. Being cognisant of oral manifestations related to risk factors from climate change exposure
pathways.

As clinic managers and global citizens, oral health professionals have an opportunity to model
behaviours that mitigate climate change by conducting office energy and waste audits and adjusting
their practices accordingly. While following WHO', and state guidelines on handling medical waste
are of paramount importance especially in the era of COVID-19, PPE? should be disposed of using
environmentally sound waste management protocols. In the broader scheme, it is time to reimagine the
use of environmentally harmful oral health related materials as these contribute to environmental
degradation, worsened health, health disparity, and climate change.

Within dental education programs, it is possible to integrate a climate lens into the existing
dental curriculum particularly as it relates to practice preparedness, waste management and models of
service delivery. Within institutions, multi-stakeholder sustainability committees must endeavour to
reduce fossil fuels, maximise energy efficiency, and improve waste management. This paper seeks to
invite oral health researchers to investigate climate effects on oral health and contribute to the body of
scientific literature on climate change and health. Oral health indicators have the potential to form
early warning systems for systemic disease surveillance. By bringing dental discipline expertise to the
table, oral health professionals will collaborate with medical, nursing and public health colleagues to
tackle these unprecedented challenges and reinforce the status of oral health as part of overall
health. The interconnectedness of global climate disruption and COVID-19 elucidates some of the
health-outcome consequences of racial injustice. Oral healthcare systems should be reimagined to
address the inequitable susceptibility of vulnerable populations to adverse oral health impacts. In
forcing the reduction of aerosol generation, COVID-19 is pushing providers toward delivering
minimally invasive, indeed preventive, oral health services that target delivery of care to the base of
the primary healthcare pyramid [12] where high-frequency, low-cost integrated care incorporates
common risk factor approaches and benefits communities at large.

Climate change affects health, including oral health. Provider awareness is essential for
recognition and management of climate impacts on individuals and communities. Practice
preparedness is critical for securing health system resiliency and navigating adverse climate events to
ensure positive health outcomes. Oral health care delivery systems can be retooled to ensure equitable
access and integrated delivery of service to the most vulnerable populations.

! World Health Organization

2 Personal protective equipment

102



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

Reference
1.Salas R., Solomono C. - The climate crisis — health and care delivery. Engl. J. Med. 2019, 381,
1/3. Pub.Med. Google Scholar.
2. Bernstein A., et.al. - The Climate Crisis and Clinical Practice Symposium. Boston, 13.02.2020.
3. Levy B., Sidel V., Patz J. Climate change and collective violence. Annu. Rev. Rublic Health, 2017,
#38.

4. Parashar P., et al. - Relationship between respiratory and periodontal health in adults: a case control
study. J Int. Soc Prevent Communit Dent. #8, 2018.

5. 500903300 ., dyMIGH0d30¢0 b., — FEMBIMBO IMIMOOL B0V Lafiyobgdo. L\3
»33MMA00L 0sb58gM™m3g 3MMdEXYIgd0”, FOMIsms 3MYdMwo, Gmdo X, mdowolo,
2024.

6. Pedrosa M., et al. - Oral manifestations related to dengue fever: a systematic review of the
literature. Aust Dent J. #62, 2017.

7. Davidson N., et al. - Comprehensive health assessment for newly arrived refugee children in
Australia. J Paediatr Child Health. #40, P.562-568, 2004.

8. Alrashdan M., Alkhader M. - Psychological factors in oral mucosal and orofacial pain
conditions. Eur J Dent. #11, 2017.

9. Coulthard P., Hutchison 1., et al. COVID-19, domestic violence and abuse, and urgent dental and
oral and maxillofacial surgery care. Br Dent J.#228, 2020.

10. 930905 Jgm9396, 500903300 MgodemsD. mdozmmbo ,,393508Mmmgdgeo 350056l
LAHoGMLo®* - o 21-g Lozmbol dbmgeom. U/3 ,930@mao0l  0sbsdg®may
36MHMdgdqdo”, dsmvdo, 2022.

11. Salas R., Shultz J., Solomon C. - The climate crisis and Covid-19 - a major threat to the pandemic
response. N Engl J Med. #383, 2020.

12. The Challenge of Oral Disease: A Call for Global Action . 2nd ed. FDI World Dental Federation
by Myriad Editions; Geneva: 2015. The Oral Health Atlass.

3W005G0L (33¢20gds S 3000l MWL Xs6IGMYEMDS
Mgbordy

65dOMTTo  200MmboEE0s 3003530l 33OgOOLs @S JAMDIMOHO  IMDMOOL
360m39L9d0. FoMmdmagboos 58 dg0mbggzsdo Fomdmgdbowo s06Mgdol s om0 50sd0sbol
X960OMgEMdsBg 293w9b0L, (33w0EgdgdOLy s 30M0L WML TgbsdErm A3M0Egd5dOU,
3000930l 3aMmTsMmgmdOL  49w956MgLgdOL  3MM(39LYdO0 s Tomo  3MZ0-19-msb Gglodgom
393806M9d0.

103



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

oliGMOH0Eo md0gdEgool MglidogMsios 8)3569 38969d¢rmdsdo

6505 300509, 0MMA0 30emsdy
93530 H9Mgomeobl Labgedfogm 1boggdlodg@o

SBUAGsGH0: 53 Beaamer 39600 dscr by 3obJoGs FJsersggdol 39b3Gscre® 869880 dhzs6y
656353980 8005600 536905, Bsbsg bToGs ghoB98s obHMEGOXIem0 b3635mB8s3, 0500 Beadol oo sbs-
0L Gpgbstg960, Gadergdbsg boyer bbgs ©@sh306:035 8900cn98s 3402bgl 3mbozmoyemo 4090989800
G9doobz93580. Abgsgblds ©s002300098-9¢09850 0000480l 35565869305 3503569829000  (HIHOBHMGH0YBOL
R5(08980 356b53909698000 O F3¢n359880, Bsg §ermBSEHO Os08080b 30GHBYBT0 300093 13-
2 579509L98b 35690mb 930200030296 JOZ05G985b.

6536000 356bogreemos dpsby 8d9698¢»mB80b olhmmoemo 80995980l dods®or Jomgberyero

353PY39H0C98980, 856b0CrwIem0s ObHBOrImO Bsmol 3sbdsHHgds, Gagme «bs ogml sgeIero
AsbFo 56bg8racmo sbs303560 pgbsG9960, Js0> Mol s B0s698wIcm980. BsGMO3¢POe0s Y390 Ob -

bobdogbs, Gsg G90dargbs 3sbboatzogcmgl «#1d39¢m9b @sbLIsRAIH 3930956029 28099398V ©s-
Pyg8e9cmo 896566969800, 3026690353000, B9UBHIZGSEO00 ©5 G93206LAGX00sG 0. 800000398+9-
€05 Gob bsgedz9e by G90dengds Bshsmgb gb bsdwdsmgbo s Gs 0560000936028000.

Us3306002 bodgzgdo:  obihm@oryemo 8s@o, G98smg, rsbdsidob sGdodaddmeo, G9bsthr69ds,
3069633505, BIVHZM330s, G936U9BI505, OO sUs30b Jpgbs69980.

obGMOoMWo s vdzgaqbo df3s6g d99bgdEMdOL MdOYdBHIdOL MgLBEszMogools  do-
0500 gM5Mg0s  2oLvEo Lovy3bol 60-006 [egddo godsbgos, HMEs x9M Jogg 1964
9L 56JoGHIB™OmS II LogOhmsdm®olem 3mbamalids g. §. »395930196 JoOE0580“ goblsbrgmo
B39bL 93mdsdg Immfigyero dgawgdol s oLEGHMMOwEO do-35M39008 (339

390g™3d, d9aegd0oLs s WoMmLAYLb0db530 5EROEBOL LogMmsdmMolm 3mdo@EgEobs
(ICOMOS) @5 @wsbBsx@ol s0JoBgJB™OMS Loghmsdmmolm 3mdodg@ol (IFLA) olb@Gm&mov)-
@0 3563900l LsgMHMITMEOHOLM 3m30GYGHTs, MMIgerog 99036000 BurmMgbiosdo 1981 ferols 21
350Lb, 35005094303 OLEHMMOWWO BMYOOL 330V JoMGH00L Ggyabs, MMdgulsg 93 Jowrsdols
Lobgero dogbods. §obsdgdsdg BemEmabizool JoM@os 99ddbowros 3mdo@gdol dogk, Gmdg-
oG ©9983303Ee 030IMLAS (3 EHWOWE IJGADS 3OBTDZOMOM LogHmsTMGOLM BodFm)
1982 §erobls 15 ©9398096L, Hmam®3 3969300 JsHEH00L soGgds s 3Mb3MgEHw Lggmb -
OLEGMMOWE BM-350M3900L MYLEZ3MSEOL gbgds.

oLEGHMMO0WMWO B0 OHMYMO G Dgdmm ELIBYWGdIMEO JoOEool I Fmbaro go6dsMEogL,
b ,500b 50JoGIJGHIOMEO S do®Ool I39D56Mggd0L gHmMdEro30 3MI3MDOoEs, HmAgeoag bo-
0b6@gMgLms obGMOoMEwo s FboBzm o MZ5¢LsBOHOLOM* s 99 bs©, 030 9g0dergds
2396bomo 0dbsls Hmamez dgawo. 9939 J00MYdNY0s, HMI OLEHMMOMEO d500 sOJodgd-
Ao 3md3mboEoss, Mmdgol 8995099090 bsfowgdo doMomaoaw 93gbsMgwemos ©s
909bs@ 3mEbswo. gl 6odbogl 0dsl, MM oLObo 530w sH0BYdSO S FoBsbEgds-
QOo.

59 Jo®mEHool dqlody dMbEol MsbsbTs OLEHMMOMMO B0, HMAMMG 3OO
09933006M9Md0L dgawo «bs d9bs@hmbogl 3969300l 98 Jo®EHool bvyeolizzgmgdol FHom-
do. 300 M599bss3 030 (3o dgywos, oo o330l FsMm3s MBS gbbmMiEogm-
©ab B39308039O0 FYsOHMgdoL E30M, M3 H0bsdI0sMY JsOEHOOL Logsbl PoMBmowygbl.

104



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

963060 ,,0LEHMOOMEO B0 MBOMIE TogLOEOYIOS 35EOMS BIMIOL OO O 35639dLSE
OO E ZOISMOL, 0Lg Wb TogEHMOU.

oLEGHMMOWWO B50JOOL IEZS WITMI0IOE0S B 0EIDEH0R035305HY s SOfgMsbY.
ol 3mombmgl M5dgbodg Labol sgEHoMdL: FgboeBMBmdsl, 3MBLYMZo30LS s BYLEZMIEON.
Dmy 990mbggzedo dgladegdgeos 693mdgboMmgdwo 0dbsl Hg3mbBlGMmmIaoss. bggdol,
01900l s 43930wmas Lobgmdgdol 39MHOMEEWsE F9(33¢0Lol 3M0MOOE GO bws dogbo-
Fmb babgMdYdL, MMIYIOE M9330M39WOE 0HBMEYOdMEBID 53 OLEHMOOE dodo. SBgoo-
39 ©59M300J0gdss dMS30 56 BMmIM30 SJoBIIGMO0, bIMWSEHMOIEo 56 g3MES-
300 3396o6Mg9d0lL Lobgmdgdols Jodstrm, MmIwgdoi 9959696 obEHMMoEro ds®ols dg-
0502969 b5fowl. 35000 IMEoEwgds 96 goosy0wgds Mbs 2obbmM09w@gl 3mbLgMgs-
300U, 56 MgLE93ME00L 59930 gdWMdOM s ImbEgl 3969300l Jo®EHo0L 3606303900l gom-
3seolfjobgdoom.

oLEHMMO0WO dowo F9bsBbgdmwo «bs 0dbsls Ggbsdsdolo dgdmasmgboom. g3obo3w-
60 25Mg0mb 6xd0LINYMO (33€P0EGds, MBI J3MLMYOMMO dOSBLOLMZOL LogMmbol
39933900, 16 5030 oM.

oLEGHMMOWME d50do 56 T90dEgds RSGIMEIL 5M930M5M0 LEMYLEHOZMSE0M BsdMTomgdo,
do0 139EH gL LaMYIMBLEHGMJG0M Fobolfs®o 3garg30l 49Mqdg, 30MY 56 0469ds 33500 Bo-
085900l hooMgds d9:360gMH s Iglifozerowo s IlLdMMYINEO. 36OdE03Mwo bsdvy-
d5m9dob ©sfiYgdsdg Mbs ImIBsEIL 33¢935Dg VIKBADYdIMO 3MMgIE0 s Foblsbo-
3905 39©3939L 9Ju39OGIOL.

oLEGHMMoMWo doo FoMbwywol 8993300MGMIOL  GMM-gOMO  2s0Mmbodmargdss, dob
bF0MHEYOs IMBEIGYOMEO 9Ju3gMEJOOL FbOHOWE 0bEgblomGO, ddogo FBMHMBlgEMdS
5 dmgo. LolOZgEos 5333500 30M9d0L - OLEHMMO3MBYdOL, SOJodgdGMmMmgdOL, Fgdswgq-
00b, sbEIsxBHOL sMJodgddm®mgdol  mv dmEI603mLgdol gbsdsdolbo GMmgbobyqdoo wb-
b3gmymazs. obGHMMoo ds0gdolado 0bEgMglio Fobswrolgdmwo wbos ogml ygzgus bo-
bob sd@Homdom, HmIgeoE 99gqLlodsdgds s bsbl Miigsdl dobo, MHmame s Fo®lwmo 999330©-
9mdol FG3560¢ 00MHJOMEgdgdl s MBOHNMBIgEYmal 4omTxMmdILYdWE (Mm@l s dob-
530 353030L(3905L. gl 0gdbgds: LsdgEboghm 33193900l YOO MB3gEYMas, LogHmsdmemolim
©MbyHg 2959MEEOEGd0L MMHPDOIOMAS33ES, 3UIOW035(30900, JmboGMEmObyols Fobowroligds,
090000L §dggds dsol LyFoMmMAdOLS S 49630056M9d0L 0T (36MBOYMHYIOOL sT50EIdOL
30Bbom, M50 (30 0gb5L W sbETsBEJdO, OLGHMOOMEo F99330MIMdS v bbgs.

bSR3 EGHMH0 5OJoGHJGHMOOL oLEHMMOWME Md0gdBObY LsdMTomgdo 0fjygds yzgas
Lobob Lsfyobo Fsbogrgdols m3mzgdom, HMAgwms fgstmz 990degds 0gmb LosJogm doboerg-
00, bgo@sLb3s OEGHIMIGHMMS YgdEo IMAMBIdYIdOm, IMADsMOMDdId0m s gduzMOLOY-
0L 50f9M0m. 2sdmygbgdwemo Mbos 04bsl sLg3g FHSBZOWIO WOE OGS, BgPgHvIeO
Aowmgdo, Y3060 50IM 399900, FMBsNbOHMBIBO, Lb3oILBIS LodMMmgd@m Tobogrgdo s
0mEMU, Bodum®orm®Mo 33193900, GMId0E ©sx)d3bgdwmo Mbs oyml dqdgy Moyo-
0Md3BY: 1. 356300 LogMmm LGNGOl Fmdogds (sOLYOMEO BaMyomds s oS LogMEgg-
0oL LsB3MmYOOL YD, 35030L LoghHmm 3mI3MBoEOol oYL, 652gdMdIdOL s F306Y

105



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

303403 9JGHIOM0 FnMmAGIOL 4o60s3lgds s . 8); 2. Lads®m3m 9egdgb@Eadol asdmawgbs (Mg-
0980l oLEMMHOWWO BMMIGOOL S bgogbgdol 3BadolL Jugerol sBMLEGDdS, CLEHMMOWWO
930650999c0md0L BodLoE0s S 331939, J9OGHMAMIGOMGDS, Pywrol dmfymdowrmdgdol 3o-
0394603700 330939, I30609 FMIJOOL BMmIdoL 4obLEBPZMY); 3. godmgegboo Ladstmzm
30Ol 565¢0Bo (LE3sMIM 9errgdgbEgdol MHPOIOHMII380MOL Ysbbowrgs, dsmo LEBHGMw]-
AGMM0L 565c0D0, LoobEHIMGLM 0gM-Lsbol boggdMdYdOL IYIRTMYDS, M3EH0IMMO 9539IGJo0,
35630L 29630560 gd0L OLEHMMO0S, oo BogsMgm 39538060930 s 5.9.); 4. 3¢oLO3WOO 35630l
©06MdqLsb08bsMdYBOL 50MHOEbIs (35630l 3sL3MmEEGL J9dabs, Iz06Mg sOJoBIJGHIOMXO GG -
0900U, §95elo393900L s LoobgobMM BoggdMdIBdOL Bodbogos s 35L3MMEMYDS, 35MHI0L -
dmygbgdol 930396 s(30900).

gm0 965w0GH03MM0 LT domgdols Bo@o®mgdol d90gy F9odengds 4o@olgEs vdvys-
©ME 50600 bsddomgdbg. Mmdogd@ by 39w3gmEo gargdgb@ol b bsfowrols dymdaty-
™d0L FgLsds3obs Fgodargds 458myabgdmwo 0dbsl smagbomo Lsdmdsmgdol Lbgowslibgs
390055@0. Jom FmMol, ™ 396EHH bsfowrdo Fyswlo3eg9d0s, Ggerogzo 990dwgds Mgl-
39360009390 0gbsL, beagrm 3069 50Jo@gdGOHr o gm®mdgdo s bsygdmdgdo dsmo bm-
09000 ybsdYy Mbs 3MbLY3MEIL.

®3099BHob 30639000 EIMZo0gMgdoL sdMm39Bss dobo ggadol dga9bs Lofigolbo dmdgb-
GobomzoL. 0853MOMMYEsE Fmbadm3zgdgeos 36mdIdo GHIMOGHMM0sDY 39ML3gdEomer ddg-
B90@MBsLmb ©H3938060930m ©s ol 0303 Lydodo BmbgdOL MoMEIbmdOL Tglsbgd. bo-
L3900 MHJEogxnol Tgbobgd 0bgm™Mds3os: Bysdotrmmo Fywgdolb bsgMorm dodsmomerg-
05, P5009d93900 s 53500930, BJMOEGHMMO0L Loy 25MgIMLMD FodsMMgdOm. Agads-
g bs 0gml 906086 Forswo 83gbsmgmmo Lsgsmol, dobzmol LogsMol, Gdgdol,
005 BJHEOMOJOOL, 35O GHIMIOOLS s BbZS MaMRgdoL 3MbEHWMMIdO. v MBdOgJEHOL BHIMOGHMMO-
39 9oL FyoelioEogqdo, obobo by sgodlomgl 296393d5%g. Boggdmddob oMz
60330 BB Mbs 0dbsl sOLgdMo doHomso Tgbmdgdo, Hggdo, sddgdo, MdYdO,
Loy®gbo 390wqd0; 1939 Ibs 8mobodbml doMg sGJodgddMIM Mo B3mMIgdoL s bodse-
3™ boggdmdgdol 256mogligdol d90m™mBgbowo sa0wgdo. 98 LsbraMgddo bgds mdogd@ol
9396090 MMMl T9sMgds BadMmmMaddm ©mIMIIBEIE0LMb (5MLYdMdOL T90-
b3935d0). 9939 MBS IMoboTBML 3OO HY0gBOL BMOIYdO, I3gbsMYJMEIMds, Fywng-
00 5 BogxdMdgdO.

B0oogol 330935 BHoM©YdS FMOHR0MGO0 S FMOBoMYdOL FgLlsdsdolo bosayol
FMowgdom. FHowqdbg bshzqbgdo Mbos ogml 4mbEHOL fywrgdol mbg s dolio dmbsigery-
®B 3963390 FryoegEdo.

9600369mgsb0 3393000 LsdMTomgdo GHoMEYds MHgEogxnol Tglsbfagus, Losa
0m0b03bgds 3Bs-00¢03930L s bgogbgdol Jugaro.

obGMMomwo 396509900l godmlsggbs  Lotygdmdab mdogd@bg 9gddbowro
LEAHOYIEHMOOL JZ9OBHIOOL B3OM, MMIGEBgE J003IE0s LoESJLsEOM bggdoLosdo SGLY-

00 0bEIMILO. 2oafY3930wgdol Jomads WbEdoxgEwmo MmdogdEOL OLEMMOsBY SOLY-
0o LogmEberol Mbs®ol ddmby magzolvygums FbaMEo bggdol LOHvo 0330300l 8g-

106



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

LObgd M BTsMO 96, YoMl J0BIBTGMHMbgros s sl Mbs Imz93000Mm doEBy
BOOHOEs© 00 1P JoBgHOL godm, M3 67d0LBogMo bg-939bsMgmero Botysmds oMY
0050(93L 9. §. »,993939000 bsboli“ s 935 LOHXIEO LodFogol SLo3zdo, Gob gdmdss dobo (339-
©9050Md5 GO0 BOM©IDS, BLFOMYdS 05653090 60-80 fgwro.

33935L 993900090569ds BotoMdy, HMTGEMS SBs30 FoMImoygbl MmdogJEHOL domyMms-
5300LsmM30L 0bEHIMJLL. BoMASMBdOL BBMZ69d0L aygbs bgds 3engligrg®ols dvmmol bodvwys-
©9d0m, MomsE BobgzMgBHo 39mgds Bgbgol ygarosb 1,3 3 LodowergHy, Hmdwwol IgMHdsbby
0M3gdd WIOHML 40D odm@Esbowro dgmdbols MHameado. MHamegdoll dobgwzom
0690 93gb5M0L 29630056M9d0L Lbzaalibgs LolivyMzgeo mvy sMslElwMZgEo 39MHOMOY-
00 fangdol dobgzom. bggdols sbs3o 40 Ferols 8999y 39bolsBrzMgds 10 Herol LobrmlEoom.

35630l 035096 9d0L 9097 39000gds 9650Bo s Fglsdsdolise osolidgds d9a-
©930 30mbzgdo mdogd@GHob dqlobgd: 1. HmIgEo oym 35630l 439w sbHg bowzgmalem 39M0MEO;
2. m33H00ds¢grMo bggzol FgOhEHowgdol d96mbggs 35030l gdu@ghog®do s 0b@Hgmog®do; 3. bo-
35030 LogM 39900 (05, BobgzME®Os WS IbYIMMEo LogM(39900L WsbETsxEHYdOL Bmdgdo
©5 3500 YMMH0YM3530060) ToboliosmYdgdol JobssMlmdM030 Fgocmgds; 4. o3IO
33¢MM900L dMbsBMHFOGO0 Md0gJEHOL F00sbMdOL sMlsddgErs; 5. 356300 9bmds-boagdm-
09300 5393900 S 59393900 BIMOGMEOH0Jd0L FgRsMEIDY; 6. 35M20L0SBMBOL bo-
MoLboL 35BLBPZMS MB0YJEHOL MsbsFgMmM3Y 2odmygbgdolamgol.

360HMdEq3900L SBgmo J3oMg Rsdmbsmzgseoll EMH™ULLE 30 33erg3oL dgom@ogzsdo smao-
@905 b 0dbsL F9Bobowro sOBYdMEo STM3oBOL b3gE0z03s.

MOMES LOMBIMOS MB0YIEBHOL 3MBLYMZS305DY, 35T0b LomdIMO s®OL Fo3bg BYYs3EgbgdOL
39030609057 o 33390 Bmegdol 8gddbsbg. 9egdgh@gdol 3mblgMzs30s LEWMYds
oo ¥9690M030 3930L9d)MJdJOOL FgLodsdolo. gl gbgds MgE0gRLSE s d3gbsmgrE Lo-
RBOBSE. Mo Jds Mbs, 300390 M0ydo 5930@g0gE0s 35030l OFoMOYdOL SMTMzgbIMS.
bgds sMLYdIMO 3Bo-80w03900L LaxsMol LEHdOEOBoMmYds, BII30MHMwo MHYbsgdol
30965, 3099393JO0L 453907909, BIOOMBJOOL o355 s bbgs.

obEMOHOMo MdOgIGOL MYognol Lsdmdsmgdol HoMdmgds Mbs dmbogl bgwoom b6
93069 999960BoE300L 89039Mmdom. 5M930msM d98mbgqzsdo 56 Tgodergds GHIMo@MmMosby 99d-
390100 0gbsl dodg dofioldmbMgeo 39dbo3s. s8oLsmzol Fomgdywo Mbs 0gbsl glsdsdo-
Lo Bmdgdo.

909n0L 3MbLM3Z5305LMb ghms bgds I3gbsMgms 3mblgM3s3053. 99 MM vvy-
(3090905 99900930 306390 M0yoL Mboldogdgdo: 03MAsWgds YM3gw35M0 FM9do, M-
09003 96 ML ©353d0Mgdo JMBLYMZs30E LETMTomMgdMb; 0FMads Fbmermeo bdgero
A™MGJ00, §3960mg00 ©s 3M6dxd0; BHoMEIds bgmoymdol 3329Mbsemds; bols dBsMgdol s
BMOHMgooL 39456037900 ©sB0sbgdgdoL d9390090; Bo3bg IFgMmadol s 85369dcgdol Hobo-
5039 3MIMs; J393900 bggdol sdwdsggds o 3oEbs.

A™GHJOoL, 3BIgdol s H39MMgdOL A9sbsFIMO 5YH0EgdO F8s3WYds BEOLY3EBH039-
00m, BNM39560 Logdegom 6 moboom.

33060355 obEMOO0ME HggdbBy FMEMOM™L S0ImMhgbol 99y, Tob $3MogLYdYD. Bwmvy-

107



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

@b 339065¢0mdSL bbb sUg: LEMROEIZ30 BIIMMIMO J5M(35396 FMWMEMM™L dogs Bge-
300U, 50539 509l 4mBs39b do@Mdom, 8999y Aol 508539096 mobom, BmmMH@ls sdm-
53969096 529H0m 56 sM0sb0 PMOVOm, b5b3MIEL BM396 39996EL s Lorol blbstom,
begoem 5090609396 FsddMowo 3oMoom.

3MbLgMH35300L 39MH0M@A0 5BHsMgdab 3503900l I3gbsMrgmeEMmdol 85369 (30D656M99d0LsE
©5330L ©Mboldogdgdl. sbgmo bsdwmdsmgdo bmME0gwwEads 13HE0sEoLEJdOL dogh. SOUY-
0mdL B39E0SWMHO 3MY935M5EJOOL M5Yb0Tg Lobgmds, HMIWgdoMsE 59985379096 d39D56Mg)-
@MdL: BYNMZ960, 399, J3965HToMol Gobio (3o ggHol blbsGo); Jobgowr®o, doy., Mgm-
0 gbgbowob bsbom FEMOHOLEHMO BoEMOmAol bLbsMO b Lsgmbego, MMIgEbyE ITSE]-
005 3060; §dMEbool Labom, HMIYEoE 0GOS bggdol BYadom By L3gEosw MO Y-
3sLbyMgdols 39339Mmd0m. 3M735M53HJd0m 535390580 Bol BYI30MmGAL SLBMI3909b
X953Mm0oLom bogliol, doggdol, 9BH39Mols s FFYobogsh. 36Mg35M03HJo0 ©I0FHBIds Bmb-
X0M, Gomboom 96 53s5LbMgdegdom.

29BU83MMH MO YMoMgds bs dogdsgl dzgero 3Mbdgdol dqbo®bmbgdsl, Hma-
9003 M 5dHToMmo bggdol dmFGmol d9dwgy s dgdmmbBgbowros 35030l 89ddbols 3gMHom-
©0306. 350 LMBM39396 LmZMgdoLs S BHOEIbOLHYD, JVIbMgh BEHOLY3EH030m s odo-
LOm30L, HMI 56 Imbgl 3996dgd0L d93AMT0 W3Mds, Jolo BYIZ0MO  0FsMYds blbsgwo do-
Bob bubsrom, bmem 376dol 0My3c03 39070905 LoMgbsgm sGbo.

06906030 Lo3sM3M gErgdgb@BHgool Mg3mbLEMmwMio0lsly 360836gwmgs60s OLEHMMOv)-
@0 3560308 BOMMNMBOL, HgE0gBoL S Ho-d0w03900L IBHZ0MMZS. M) ol 3009 BmToLos
9600, IgmMg s Igbsdg3 3960380 396 F7033gds, M0 FBI-00039d0L IYMIgEgds 8-
MdEgd9w0s FoOoMdOL LodE0MOL A5TM, begom  bgogbgdols s Bo-downzgdol Jugero
©OMBYds 08039, T MM d30085L0 oLEMOOMo I39bsMgadolL Lobgmdgdog MhgdS
bwdgbgdyo.

931050900 BEGEOL MBd09JBHIO0L B39E0B03YMHO Me30LYdWYMHYds 08580 dEYMIsMg-
B, MH@I J500 MHLES3ME0S 3907 9B39JAL 39BLEZMMOGB0m 08 Fgdmbgg35d0 0dEg3s, HMEY-
Log 030 bmMEogEw©ads md0gdEHOL JgE GHIMHOGHMM05%Y d39¢0 09OLbY 39O Bo-
239000L 5HOE0, XM 30093 BMMT>EIIMIZMOMom T30l 30MHMdYdTo. I3y 3Mod-
03 gl gMEO A5TM0Ygbgds doeBg 0830505, 306500 WbTsBEHME sGJodgd-
AO5do LobogmEberm »bsmol IJmbg BMEILEYIEO bggdol obowmGmo dmFMs 030395, M3
3MGHMOME0 d9gdol 3956 Mo@ gobsym@mgds. sd0@™d Jowgdeos dsmo bafogn-
Bofoer 530983963705 M9gLEHO3M3E0S, HOLMZOLE MoMglbs boby®dwogo MHmom b3gEos-
@obGJOoLS o FMFsbgerol 37dog0 ©sLJdgdss LoFoMm, o3 BoMms 93mbmdozmMo
035¢LsBOOLom 396 bgMbgds.

35630l M93mBLEHMNI300LsL oblbgsggdmeo doymdss byFoMm 8goMy sGJodgddmOv-
0o gm®M3900L5©T0. 53 EOML MbsTgEMM3ZY bsdTGBIdM ToboErgdOL, 3MBLEHMMJE0gd0L s
3003mD030900L  458myYgbgds Mbs dmbgl oo LogMmbowom, GMI s E0ME3JL ©s
©535b0bx gl OLEMMOMEO FoMgdm. gl 8g0degds Jowfgreo 0dbsl: goblsmagligdgero dizo-
69 50JoG9dBMOYo BMMTJOOL MHoMmEIbmdOL d9B®E30,, Jsmo BmIgdol s gagdgbdg-

108



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

00b Fols3E5dgOOL JOHMTBINMb TglodsdolmdOm.

obEHMOOMWOo 35030 MYLEHZMSG00L Mz 5IMEIBE 013w gds olgmo FoMgdml
d943b6s, MmIgardo 05650900MM3g 50930560 Mgl 0g™MAbmdL Mmomdmlb 0go M®oL dsbds-
659 0050LOMEs M58Yb0dy 509190 Fergdom ©9396. sbgmo sAoEols dqlsddbgers 30
035 s 0gbsl GgLfagerogro FoOlwmol godmaogds, LoFoMms ol  36MGob3o3gdo,
M3L53 9YMbMdMEBYL FobsdMgdo ws Fsmxggo 04gbgdwbgb dsc doge dmaxz0dMgdmemo -
35630 LOZM (39900l MMYBODYOOLIMZOL. Mo MJBs b, SbgmO Fo@gdml 9ddbs oMl
3999909090, G550 F3IMBS 530 gOIL0.

0O 5b530L  bggdo - gb Mol FMbs3s35Mm0 S OTSLEWIMIIG0S BoW-35M3]-
00l doMd39eMdol s OLEHMMOWMEMBOLS. OO bggdol oM gdo Jabosb BmbL, MMIwgdog
3960569096 LodsM3m BoagdMdYOL 8396560199db GO JMHM05E SBLLTdTo. yzgwsxrgho gl
30 0099939l bol go®mgdml 3009 sOJoGdGMOMEo BmMIgdol MLEIZME0S BodoM-
©9L 24mb03HMEMdOL BsGEgdTo, 0035¢obfobgdID Mo 356M3T0 sOLYdME g3zgems 30Dvo-
@6 3938060 900.

©513360L Lsboom I30609 sOJo@gdGHwOEo GmEOmIGOOL MGLEHIZMSE00L FgLobgd dgodeny-
05 00g35L, MM J9IHBOOO bggdo 356300 M339 Hg30L MZoelsBOOLOM ST30MYAL Lo-
35630 Bo90Mmd90L. 0bobo b530gds 500gddgds, 30MY SEMY. gl omgzsolfobydmwmo mbs
0gbsL 35Mgamb 50IBOLLL. 0TIZOOMUYWO® 9930 JOMI® AoLIMZo0oLH0bYdIE0s, GMA
0936 356300 930609 5MJoGgIBHIOMO MO0 JHOEOHMIWSE O 9 EOI0EYS, 35TJO
®56sMbMd0m BbZo@ILHZS 53EMMYdOL, Lb3oalbgs ™ML s LGl dgMhgz00.
@©s1333bs:  3f3969 339BdMBdOL OLGHMMOMEo dJgdo 35M3900Ls s GHYg3sM39d0L boboom
939960l oLEMM0ss 353806900 93MJgdMb s OLEBHMMOE 306M3690900sb. 8gboc,
050 oBOMHOEGdS, LEMsbsEME IMGWs-35GHMMBMBS S 5B LFOMPYds. gi 30 YobbME-
(309935 5000 JgLodsdolo Jqlfogom, sbIsxGHWIMO BHodusgool s 89dama 4gadsbm-
90960 MHglBHO3M300m, LG 96 F90dds YYAYE39dIYMBoEo 0dbsl gMmo sbsgmazsbo
0099693 BMVMOHMOsbo bol dEymdsmgmds, 993300 3Be-d0w03900L FodsMmMgds b
93069 5090393 GHIOI0 GMMIGOOL 5ER0CIVIOIMMDS.

b8sREGHNMOH0 5OJoBgd@ Mol oLGMMOME Md0gIGJOBY LsdmTomgdo ofjygds yzgws
Lofgobo Asboergdol dm3mzgdom s 89damd oLEHMMO3MLYOLOL, SOJoGgJBHMMYOOL, Ersb-
©358330b 0Bs0bIMgdOL s ddgbgdEgdoL RsGmgom, HMIWIdoE SMBYdOm JMEYJEH0MYdSL
6 99035696 Md0gdBHOL 306356ger 29d50905d0. 0l b F9BbMEM309wEIL dgawrms I3-
30l dgLs05dobo LsALILYMOL B3gEOIWMMO BJBSOMNZOM s 3Z9OBOGEOMJIYO 1B3HE0IWOL-
3900l dog6.

109



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

@oHIOhHYOS
1. 3ogosdg 6., 035600300 5., 30asdg ©. - WIBEISBEHNMMO BogLoE0s BHY3s63gdol dmfigm-
05 9 JoOMZd. JMMoolo, 2024, 202 3.;
2. bmbgwody 3. d50-356M3900L 389bgdMds O MHgLBIIMS30s. Jmoolo, 2013, 463 §3;
3969300L Jo®GHos 1964 https://www.tbilisiarchitecture.net/ka/the-venice-charter-1964/;
4. obGHmMorwo 050930 - Rwmegbizools Joerdos 1982
https://batumelebi.netgazeti.ge/news/32154/

.

Restoration of Historical objects in Green Construction
Summary

In the recent period, aggression against green plants in the central areas of cities has become very
frequent, as a result of which historical plants are often sacrificed, including old plants, which can
have a completely different load in case of reasonable actions. Such an attitude has almost halved the
areas of green areas in large cities, which worsens the ecological condition of the environment even
more under the conditions of global warming.

The paper discusses the decisions taken regarding the historical objects of green construction, the
definition of the historical garden, how the aged plants in it should be protected, including the
damaged ones. It lists all the activities that can be carried out on ancient landscape objects, from
preservation, conservation, restoration and even reconstruction. It is indicated on the basis of which
these works can be carried out and in what sequence.
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A Historical Perspective of Global Warming and its Influence on Ecosystems
Summary

Global average surface and lower- troposphere temperatures during the last 30 years have been

progressively warmer than all earlier time. This warming has been particularly apparent the mid-and
high-latitude regions of the Northern and Southern Hemispheres.

This process is due to the intensive emission of greenhouse gases.
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Investigation of atmospheric air pollution of Kutaisi with microaerosols
Summary

Air pollution of Kutaisi with PM2.5 and PM10 was studied. The data obtained from operational
observations and special experimental measurements conducted within the framework of atmospheric
air pollution monitoring are used for the research. The maximum, minimum and average area of the
annual, monthly and daily changes in the concentration of microaerosols, as well as their spatial
distribution in the city and its surrounding area, have been determined. It is determined that the
concentration of PM particles during the day is almost always characterized by an increasing trend and
reaches its maximum after 20 hours. The study of Kutaisi atmospheric air pollution with PM10 is
carried out by the joint integration of the 3D regional model of the evolution of atmospheric processes
and the transfer-diffusion equation of impurities. Images of PM10 concentration change over time and
spatial distribution were obtained. It is shown that the topography of the city and the surrounding area
determines the generation of landward anticyclonic eddies of wind speed. The formed wind speed
field contributes to the removal of PM10 from the city, the process of "self-cleaning" of the
atmosphere. Calculations show that the process of spreading aerosols takes place in four stages and
depends on the intensity of traffic, the location of highways and the terrain of the city. From 4 to 7
a.m. there is a rapid increase in concentration, from 7 to 3 p.m. - a weak decrease or constancy of
concentration, in the interval from 3 p.m. to 9 p.m. there is an increase in concentration, and from 9
p.m. to 6 a.m. - city air self-cleaning. Areas of relatively high pollution are defined.
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On the development of artificial neural networks
Summary

It is noted that the potential of artificial intelligence is unlimited in the world, and it is being
gradually integrated into the management of meteorological processes and various fields of science.

The paper considers neural network design algorithms as one of the promising areas of the
Artificial Intelligence discipline, and based on their analysis, a new concept of network design and its
implementation algorithms are proposed.

It is noted that intensive work is underway to develop artificial neural systems, which allow for
solving many problems as quickly as possible.
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The influence of date science on current processes in the world
Summary

The article describes the modern big data technology. It is noted that by methods of processing
giant sets of data, the data science clearly explains its findings, helps researchers in taking optimal
decisions, and in making accurate predictions. Data science is an alternative information processing
technology and can be implemented on modern computers that are used to control neural networks.
Solving problems with maximum efficiency and predicting events in advance is the greatest need and
necessity of society.
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3069MoobHs300L dmzegbalisg, M®Iwgdog WBOHb3gEwymzgb 3000l gdserols JobgMogrvy-
60 3m33mbgbGHadol MHY39@ 39bsbargdsl s 39Mmdm dobo ByEI30MHYEo B9gbols HFo@IMTm-
05L. ©930bgMoE0BsE0s - gU JB0EgdOL Bgs3oMbg T753900L Bgdmddggdol Ggw9a0s, -
0903 30HMEE0MY8056 3d0wol Boggdo FozMmmMasb0bdgdol dogM [12]. dMsgsw asdm3-
30093990 50603605, HMA d5JBHIMOMEo Bgdmddggds Fomdmowaqbl 9609369wmg96 9@ 0-
EMR096 BogdBHMOL 356MH0glol, 35GMbE0ELS s 39M003EBEGLsMZ0L.

3000900l 9d5¢ol B30H03WM-JoToMEO LEHIBOWIOHMBdS JE0SBsE ITMZOEIOMWOs
23969933390 3060l Lombol Jgybowmdols s Jodow®mo dEYMTIOIMOOLIYD. JsM0glols
3omyqb9Bdo oo 3608369wmds 9b03Fgds 3060l WML Lombol dyMTsMgmdL, HMIgos
3MLgdMo 3060HMdJOOL Jobggzom F9odwrgds 95BHIMIIOIL OMYMOE ©)dobgMswoBgd 6
9906065 0HBgds© 3mEIb3E0swl. sEYbowos, bgdfiyzol 99ygbowrmds s m30Lgdqd0,
O@Agbog 3o9Bb0s 5000 3eEolBH03MOMBs s TRMABMBOSOMDS 5MbgEdgdfiymdo god@Em-
6900L Hg0mgdggdobsdo, 3o3gbsls sbgbl 3d0wgdol 3sMoglbbyg [12].

Bobdomfymgdols Bowgds 3mmgeromgdl 306do bgmfyzol od@mdsg@gmogdol Momyg-
Bmdsbmsb. Jomo dmBs@Ggdmwo dgd33gammds 23b3gds Bymfiygol 898306 gd Mo 1Y36gE0v)-
@Mdobd s oo EHdSEIO dMBIOHMYO 3g35mdOL Fgdmbggzsdo bgMfhyzdo yam3mbol oG-
1gdIMBOL OMBSE 30.

B9ofyzdo LEHMI3GMIMZ FMEBLYdIOLY S EBEHMBSEOWYdOL 3mb3EI6GHMsE0d0 Hot-
0m509b9b Lo3396dm BodEHMEMOL 3oGr0glol Ho®dmMIMdoL 0bozowsEMGmo MoLZoL Jgxsly-
00l MML. 53 FgxsLgdol Logrdzguwbg Y4owrodYds LHA3MOBIEM 3OMBOWSIFH0IMMO M-
Bolidogdgdol 0bog30IsEwMmo 3OMYMsds [14].

OHmamO3 36Mmdowos ByMfyzol doMoms M30L9dsl, HMIGEoE JO0WGIL 35MH0gLoLS-
2396 0393, §oM0my9blL L3390 3MMEMIEHIOOL TodMobogsb golmmsgzgds; 300wl bsgddo
0553990L 6903M0D(305 S dBRIMOMIDS; MgIobgM0DI300l 3MMEgLoLIMZ0L 0mbgdom
MBOMbzgangmazs ByMfiyzdo s®Lgdom gogwgbsls sbgbl 3d0wgdols pH-ob mbgby.

B9™Hy30L 9995090 Mmdols s 33900l God@EHm™gdol dobggzom, 0;33egds 9dsgols
Dma0gHmo m30L905, M3 FIbLsBWIMIgL ol JsMoglryer MHYHBOLEIEGHMBINL. JsMoMmbYwo
3MmEgbo 3OMaMmgboMgdl, vy bgMfyzol godmymaols LobdsMg 3egdmEmdl, dgoMogds byo-
§930L 2458mgmz0e0 H5EIHMds s FoEIemdL Jobo LodErsbE).

3900gLuMH5BoLEIBEMds s 39Or0gLETNZ0LYGOEMdS b FobobowgdMEIL Tsmo w®-
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009605930090 MdOL s139JGT0. 0y MMM J5M0gbMY6YMO BsJEHMMYdo, olobo Tg-
0dgds 043696 bbgoolibgs dognols. 35M0gLoL Fo®dmImds TqlsdwrgdgEr0s om0 MMHMOYM-
99900900l bbgo@alibgs 3500563H)d0L M.

®965990MH™3g HomdmEybgdol dobgzom, 35M0glol doBYbHL FoMmdmowagbl 3dowols
Jum30090%Bg 9593900l boba@dwogo bgdmddggds. 3dowol qgdsebg s 3dowrol Bswqdols
0593006000b (33000@905H9 O 293ebsls 9bgbl ssdosbols doge domgdwero 1533900. ©Y
5 M93069M5¢0Bo3E00l 3MM39U900 gdsendo 9O 0ToBgML 933w gd05b Bogdol T5s3056mdOL
d9L5dsdobo 3b0d3zb9geMdgdoL EMML. 30HOL LoMbOL B553056MmdOL Gg830MYdOLSL Tgodergds
2350D5MEML gdoerol Jgmfg3omds s sdmbsligerguo 300gdoll BobgMowoBsEosE I0M-
©39U. 9MLGdIMOL FMbs39dgd0 39Gr0glosh 13039000 6EOMJLOPIBEHMMO LoLEgdol dsBgz9bg0d-
gd0b g5bMobL Gqlebgd [15]. pH-0b 535 039 00 mbob 33wogdol LoEoy s gbsMbmby-
00b boba®mdEr03mds 29b0LIBEOZMGdS F0IOMBEMEOU, 11533900 3MIMEJEHIOOL 3oMol Lombol,
3000930l 09030 3mEHgbEowMo 30HMdIdIOL MZolgdgdom [15].

3000930l 35Mm0glol 9EHOMEMPO0LS s 3500Myqbgbol sMYdo BoGocMgdMEds 33ang-
39005, HMI9d03 396 smfigrgmargddo obbmmEoge©s, Mh39b9L, MH™A 300wgdol J35Hoglols
§o63mBmdoL 9M0-ghm 2obdboBmgMger dmIgbEL FoMdmoygbl gdseroll MHgBoLEBHIBEGHMdOL
000MdsMgMds. 30000l JLMZ0WMs B0 MHYJHOLEHIBEHMIOL 30MHMdYOTo JoMr0glimygbmMo
BoG¥I9(305 3005MHPYOS QIO S LFMORs. B30l dobgz0m MYHBOLEI6EHMBdOL Towowo
©Mbols dJmbg 30Mmms MoEbgo J30MmYds MMM Joegddo, obg 35853539000 S FoMdMAL 3o-
6900 MH9HoLEBHIOEHMBOL LETMSEIM S B0 EMbOm. TogMsa godmzegbowo d60d3zbgmmgs-
Bo X3m53memo 25bLb3s398900 HgHoLEIbGHMdOL ymzgumo mbobsmgzgol 3og09bol 0bwgduob,
B9MHy30L bg3HgEE0L Lobds®ol, gdscrol H7I0bgMsEX0BIEOOL s Lb3gsMs Jobgwzom.

60y 300b03MM ©53306039090d0 [16] Bsh3969d05, HMA gdserol ImdFoxgdol O™ ©o-
65903605 ©5 ©sIM3I0EI0ME0S 3B0Eol SBsGHMT0N® 3MM3bowgdsby, dobo obmagligdols
5Q030bBY, 3000l MBEOL BHMIMYMoxkg0sby, 15939 30MOL VOHWL SEFOWMIN0Z BIJBHMMJdbY
(696%y30L go9mymazs, Bobdo®mfyamgdols Jomgds s bbg.). 9350l sls3mdMmo30 (33¢r0wwgdols do-
005 603sBL FodmMoagbl LEHMMIEHWOHOL (335¢9dsEMBOL F9330Mmgds s Jqlggaergds doz-
HMBMOM36Mmd0L 300900l 8999w, M3 gosbbdgds 33eg30L 89w9agdL gdseols Imdfoxnqdols
360m3gLbdo 39¢030dobs @O BMLBMEOOL 899339 ™dOL (330Egdsms dgbfiagerols 3Mmboo.
905¢00l 89030M™gds - gl 500l Bo3MMm - s F03MmgEgdgb@gdol dmbggmol dgwgy0, H™A-
9003 (33¢056 dob Jodow® 89gboErmdsls, LEMWIEBHOBS S M30LgdgdL. b Bod@Egdo
blbol 356MH0glom JB0Egdol ©H5350Yd0L MBOM FoMse 0bEIBLOMBIL sboysBM®S sby3d0,
300009 gb IbM36 sb5300 bgds. g8l 303M3sH0s 353800 JOE0s JobgMIEIODs300L
0393950056 2sbloBEZMME 530 SYOWMIMOZ0 S Z5NMEMAOMO BdJBHMMJdOL dmddg-
900l 9900939©, M3 93936 gdseol s@GMmOoEoL FGmMToMIOL, Job JobgMowroDaosly s
0mdfogqdsl [17].

ImbsbaEgmdol LEMAsGHMEMA0MMO LBESGHMLOL Tgusligdol d9waagdol Jobgwzom o-
9396005 30653000 ©sIM3Z0EIOIMEGds b3y s 30309696 0bgJuls BeaMol. slg39
Q©OLGHMOIOME0S, MmT sbs30L dobgz0m F30MHYdS MHFHBOLEIBEHMBOL Toswro mbol
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3067005 M5mE9bMds.

3b™M3MGO0L BT - ¥ BIODYEMBdOL BsdMIYoer0dgdger0 JOHM-9MHMNO JOMOMIQO FBod-
AMO05. 0659900M3g 4500331939000 ©RID0E0s, MHMT  5MSBIBLOMGdMWO 33709,
dOMmIols O ©s1ZYbgdOL MY10ToL 1Y(339eMdY, 530 B3g3900L SOLYDIMBY, 5MORIBLOVO A5M-
dm, 36Hmnqlomo d53690emdgdo FoMmdmowaqbl sMebgedgdfigmd Bod@mMgdl, GMmIwgdos
23939gbsls sbgbls Fmbsbegmdol bGmds@memyony® xsbaMmgEmdstbyg [18].

dbOBEgMdoL LEMISGHMEMAO0MMO X BIOMILMIOL FMOHI0MIOOL sOLYIOD GoddEm-
50 MBS hsomzoml 33905. 3bM39WwgdbY s 9©F0sBYdIBY BoBEoMgdmmo gsdm3zeg3900
33LAYIMGgb, MMI 3d0EgdoL 39H0glo godErgds 29630msM©IL TbMEPMmE Jod®gdols s bo-
JoOMBgdoL sSOLYDIMOOLLL. EAJBOE0s, HMI LiMsxsEbLBswo bsbdo®mfiyargdol Imbdatgds
09Pows 90degds gobal 39sdfy39@0 Boddm®o pH-ob §obszgwgdsdo s dobgMowo-
5300l 36Mm39Lgd0L IMM393500, Mo 0f393L JB0EgdOL JoMogliol FoedmImdsl [19]. dogo-
oMo, 10 gMs30 FogMol doemgds 0393l bgMfyzdo Mol o358 sl 10-16 x 96 Jowgdv)-
@05 535X IMIOIO 9300)I0MEMR0YHO 330390 gds 0T0ols, HMI Imbobegmdols xyme-
do 3000900l 35Mm0gloL 4963M(EMISOMBS s 0BEGHIBLOMOHMBdS 0gbgds T, M) MEMYBOB-
3ol 96963930300 ImbIsmgd0lL OO bofowo 08sMgds QM 3mBOL Torsero 899339 mdOL
1533900 30HMIBHJIOL botrx Y.

35390900 s 3396560 FoOHrIMBMdOL IMbToMm9gd0L 19b5g3MEMBOL OLBSEIBLO
356513690l LaboMgdm® HBOHEOL 35M5EMBEHOL 3500MEMYO0L ob3z0mMsMmgdOL MOLIL. M-
30mbdo 35w 3omdol Jsmogdol 999;339wPmdol 3egds BOOL 35MSEMBEHOL 3s0MEMyools
2396300006900l 5EdIMBL, Byl MHgmdl Jdogdol 35Mm0glol A9B3mMMgdoL 0bEIbLoMdOL
0m05@gosL.

965350 83393500 [20] 03ol, HeMd 3sGmEmb@Eol dymds®gmdols dgbs@Bwxbgdsdo
3MLgd0m MMl 05859MdL LOERSLMZbo 339ds. 35651309 bsbxddo OO YMMOEWYdS
99393° 1393050 DBOMIIMWO JoMHOMDBLFOBIsMIIY™M oGOl 99dmdaggdsls s ©I3300-
0905 [21]. L39gE305WOLEMS SHOHOM JoOHOMDBOL Lfobsswdgam ogGS MBS 8903939l do3-
O™ 5 3530m9wqd9b@ gL, 303530690, (300900l doESBLOMYdIME MSMEIbMBLL, 3HoTgdLS
5 BabdoMfgaqodl. 996049 b godMms350xz9MmMm3bogl dslido bogrol, dfzsb0ols s GAol
36MHm©JBH9d0L FgEobom s LodsOrmbBol sdmdosbzoom.

600 359m33193900L5 5QIBEGHNMMIOL 35M0MHBNO 3MMEILYdOL ITMIOPIOMEYISL
2396903060Md70DY, Mol Lb3olb3s BodEm®mgdo 0fi39390 MMRsboBddo IgEsdmErobdols
03935, 53 30606 EOHML MMABODBIGOT0 F9EdMEP0BIOL M3935L, GO 30MOL PO M-
24960%398d0 s Jumz0wgddo 0f393L 3500MEWMYOWME (330EgOJBL. HBOILOWEEO dmboberyg-
™d0L LEAMASGHMEMA0MO X BIOMGELMBdSDY J3MEMAO0OHO BogBHMMmGOOL  gogergbols Fqlfoz-
@obsL 033900905 35M0gLol 0bEHIBLOMBOLS S Pog3MEIJdOL F33M0 HTMIOWIIXIGDS
93MMQ0M LoGwye3osbyg [22].

965350MH03EbM3560 godm3zwg3gdom [23, 24] sy bowos, HMI 3060l VOV 935~
©70900L 33630m50MgdsBYg 4o3wgbsl sbIbL LoGoMdmm - 3OHMBgLoMwo Bod@mmgdo. Jma-
3¢9dum0o BEHMASGMEMA0MOO 59M33w93900m 253Mm30bEs J9MOMBMWO s 5G53SM0M-
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Do §om3mImdol 300¢gdol dgsMo Jumgzowgdol s350JOYIOLS S FIMHMYGdJOOL Fs-
00 A563MEMOIEMBY. 1939 ILEHMMJOMEOos 00w6MMHO bGsEWLol BEYMBMIMBOL -
93000909935 30M0L ML 9ergdgb@MMo 3mdgLEoBob (33¢0egdsbY.

35651369 bsbgddo 500b0dbgds IH935BIMOMZ60 BogBHMOgdo, MHmIgwoa ofizg3L
35650MmbE0L Jumz0eol (33woErgdsl. s©0dmBgboos, ®MmI BLoJmgdmiEodmo LEGHMILOL sb-
LOBEZOMwo Lobggdo 63MHy3d0 039396 39¢030gobOL, 35B9]ME5T0BIBOL, JoOEHOBMEOL
©Mbol 3300 gdsl, M530LvRICMOIPOISWMMO 3OMEILYOOL SBEGH0MJLOIBEHMMO LobEgdol
39MTG63HJOOL 35M0539ML. gImEoMo bEHMmgbo 9603369¢Mmzbo SLLEJOE MmMYI6oBTol
59393 BoJBHMOHIOL 5 50 BMBDBY MBOM 5JGHO0MMIB0E 5EYOWMIN 030 508yHbYdJdO, HMI-
3903 byl Mfiymdab 3oMmol MMl sbmgdomo 3Mmgligdols 4o630msgdsb.

600 BsBoMgdMmo 250m33e¢g39d0Ls dmfomdgb 3s6MombEHOL ©935gdsms Fotdmg-
05%9 BLOJMLMEOIWMMO BoJEGMMGOOL go3egbsBy. Jom FmEol ygzgarsbg 860dzbgwrmgzsbos
LM domBg 96 MK obTo sMLYdIMEO BgZOMBYIEMBS. Fowowro 3B0TZbePMBS FobolsBEZMgds
530032960 s 3mbgdMH030 IMVEOEMBOL GodEMmMIOOLIMZ0U.

356513690 39H0MPOL 290Mm330g39300m IBHI0EYdS 3B0gdOL JoMOgloly s 3o-
MHMEOMBGOL ©993500g05M Fo0 J9B3MEMBIOMBS J5MErMR09gd0L IJmby 35309637080
[24]. 6gdoLTOgOHO MZSWODBIFOOL 350MEMA0MOHO 3MME3IL0 9B ds® sbEbL ogang-
Bl dgero meysboBdol LobEgdgdby s Lbgsabbgs MmMmYsbmgdby. 30Mm0L VWL MmMYsbmg-
003 5655 459Mbs30oLO. MMPBOHIOL 9139303037900 MJHBOLEHIEEMBOL IMMZ93s YOS~
&9b0ogo s 3OLYdMWO LTG0 O5350JBJOOL A5TM 5HOL 35M0ILMAIEMHO LoEYsE0s.

050396005, ®MA Joegddo bdoGmo 35M0gLoLs s 35MMEMBEHOL 5350gdGd0 o-
0m04ddbgds 3mMIMbsErmo 450sfymdol MM, MmEs bgds mMysboHddo Jogrydo Laligglbm
3m63mbgdol 8993390 ™dOL 993900090, 458M33¢93900s “9h3969L Joergddo 300¢gdoLs S
350MmMbEHOL 9MBsMgMdOL 2550 glgds s FobgMoErHo Jodm33¢0l MMZ939, M3 W33~
Fo6H 5000 mMPoboBddo guEMMygbgdol Mom@gbmdol 89dE0Mmgdslimb.

030, MM MObIEomdol EOHML 35(M0gLOL FoMmrIMTMdOL 3mTs@YdvIco Hob3o ©s-
3930069005 3060L Gl 30309608 OHMIBOM 45995MdLMB, 339006 (33W0EdLMB,
15339000 65H30Mfgegdol F30339wMdOL oHBOPIMD. 3OS 5Tols, MOLYIEIMdsTo 3MEOIM-
Bocrm®o gosfiymdoll dggas bdoMsw J3gomgds Lsbgmfiyzg x0M33wgdol Bwbdiombs-
@O0 5gGH0WMHMBY, 3060005 bgMfiyzol asdmymas, bgargds gdsgrol Mgdobgmowobsiools
3M39L0. OO Joergdol bEHMmTsEMmEMy0YHo BEASGHMLOL gsdm33wg350 bggbs JoMoglio-
Lo 5 35MMEMBE0L 83MBsermdol Jomaowo Lobdotmg [25]. JuEHMmMYgbgdo, 3GMMglEgmmbo o
36OmbEoasbobo, HMIgwwoms godmd«dsgzgds dgrogMgds MmMLXIEMdOLLL, sM®393906 wMdo-
©900L Lolberoo dIsMegdsls, 3mddngdgb 0dmBo@gEOL YXMILWE HGAMEDBY, obsswdwy-
3™ 9396 3960l LobmgHL s bgwls MHymdgh WMdowdzgds do3MmBEMGHOL MZolg-
0900l (33P0 GASL.

35651369 Fergddo 4o0mPbs 399803530930, J0d3boo OLGMO BoEMMGOOLS©-
90, MMIYdoE 56 0§39396 93500MdYBL, ogMsd 50MT39096 sBMGdoMO 3OMEgLYdOL LobdsMgl,
5530560l mGY60BAL s3DoEIAL MeBIM TZMHABMB0IMIL 35M0EMBEHOL gobgomsMgdolsdo.
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3Ly BogdBHm®mgOL 9093910036905 5030560l 29693H03MM0 LGSGMULO [26].

3o SBOEMBOL BEMISGHMWMYONOHO K IBIOMYIMdOL BsdgoEobm-mEosw Mo
Lo8AzE9d0L BMMIMGOOLIL 2odm3zw0bEs, MM om0 LEHMTIGHMEWMPOOO 5dGH0IMHMIOL
360036900m356 356599EM90L Ho®mdmaagbl bdgbo, sLs30, 5EAOWLSTYMABIEO. ASMIZIME 253~
@965l bLEBMASEHMEMPOMO LEBIGHMLBY BEIBL 335¢0BO0EFOMGOMO EIbToMGOOLSET0 FodsM-
®30L LobdoMg; 3)3539 390010930 LOL bsdgoEObM 99EH0WOGMBdOL 0bE0300YSWMMHO mo-
30L90Mg0930; LEMASBHMEMAMB F3MOBsEmdOL Fghyz9B0L 39HY39EMgdol domqdols
0603005 MM0 3M0G)H0wdgd0; 3OMTBowsE03MMo M93039bwo30gdol 3oL Lolty-
9 s bsbyMdeogmds; 3000l X saMmoLOLY s 35LEHOL 39839mdom Jdogdol {jdgbool B3g-
39006 BMOI0MYd; 306OL Ol Fmzerol Lbgs ©sds@gdomo bgMbgdol gsdmygbgdols Lolfimeg
Q5 MYRMEOMOS.

0500056 g5 JsliozvMo s33060390900 23063969096, HMI 35HOMBMEO dMMm39-
Lol 0b@gblbomds 503 vy 08305mo© F0b0ToEMEMmOs 08 30MHXMBYOT0, IMIEGIOEG MYALICIO-
@O 56 91193056 3dogdol 308096996 gLl s FMobTsM9b OO MmHMEIbMdOL Babdom-
09egdl. 5360350, 39M0MBMEo 3OHMEJLOL sdGOWOHMBS 56 Fgodegds s0blibsls Fbmerm 3o-
Mol OML 56O 9HYdqaHYmdo Bod@Ememgdol ibgswsabbgs Labol Bgdmddgwgdoom.

LEHMASGHMEMYOMEO X BIOMYEXMBSBY bgaoBH0wWGmo 253egbols Imdbgbo dMomModg-
A BoJHMOGOL FaMol 499mymngb 35309639000 0930L0 LBEMISGMEWMAOMMO K S6IOMY-
@Mdob 9gbsmPBb6gd0Ls s LEOWEWYMBOWO S0EYIboLsETO FMEH035:30900L SOLYIMDIL. dm-
Lobemgmdol 3609369 m3560 bsforols 13sbboldygdam ©sdm3ogdwEgds 1s531MM0 X9b-
9009 MmdoLs©I0 939 LYMOMDHBYWOo JoBYHBos LEHMBSBHMEMAOMMO I935©JdJIOL MroM©Y-
Bmdol gobGmol dgdmbggzsdo. Lbgoolibgs 93¢mMgdol dmbszqdgdol dobgzom 3doGol
AL GRS M3¢0ol ML3MEIbEms ~74%. Fomo SBOHom, L imMgo 30Ol VOHNML
dobom®mo 300960L dm@GH035305 FoMIMoybl LEMISGHMEMPONMH 5350 JOMS 9B39JEGHIM0
3MMx30wsdBH030L gobmymnger bsfol. Mbs s0obodbml, MM gsdm3zwgme 353090630
dbmerm 30,1% 09309 1532900500 BEMISGMEWMAOMOHO O5350JOJOOL dodm [27].

93035300l 5Mm5MLYBOL 25N, LEAMISGMEMYOMOO H5350JOJOOL 49630 YdsT0o
296L539M M HMEL 05859mdL 3060L WML 0bo30sEMHO 3080960l sMATO (3200-
Bol 5601538500L0 MBY. 459m3gboEr0s BlobErgMdol sMSl3TMOLO ASEBMBOYMGDd LEMm-
05GHMEMY0NH 5350090505 Bo30MHYB0. BoQ90MSE, HBOHILEOYIEO Tmbsbangmdol 90%-l
000MBbs 9Mol305M0LO 3mEbs 59 stydo [28].

306050 FMLobErgMmdol LEAHMISEGHMEMPOM® bAEAIGAMLDY dmddgEgdl dmgwro Moyo
35dBHMMGd0, MMIId0E FobloBLIOMo 306HMdYOOL sMLYdIMDOLIL bEd0sE LEHMTsEMmeEm-
2306 53509055 J0DBYHYd0. HOLZOL BodBHMMYPIOL AoBLIBPZMS, F500 MOMPYBMBMOZ0 -
bollosmMYds BodBHMMMs 6530930l Bobg300 3OHMBOWsdEH03M0 060300 DOMYdOL Bo-
39950905l 0dg35. OEIOGWIOWwo Bmbo3gdgdo s@ILEHWOGdIL, O™ LEHMIsEGHMEMYMD
©OMYo Jolgws 3MMi0wsdGolzmcmo dobbom; gdodol Mg3magboaogdol Mmoo dgu-
9095 1533900 3MM1YEHJd0L FJomqdol Lobdo®mol ddE0Mgds, MHMIgEms J9dsygbarmds-
do(3 990l Mrog3060Mgdwo odo@dgdEgergwro 3m33mbgb@gdo s 33900l Mgsg0dol dogEsblo-
6905 9339535005 LEHMISEMEWMYOMMO K bIOMYEMdOL TgbstBbgdsTo.

141



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

10.
11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

@OoAIOGYOS

Choi. Y.H., Park H.W., et al. Changing patterns in the association between regional socio-
economic contexst and dental caries experience accoding to gender and age. Int.I. Health
Georg., 2012, Vol 28, Nel1.

IMamraes A.I'. BiasHue mpuposHO — KIMMAaTH4eCKuX (aKTOPOB Ha YPOBEHb IapaKeHHOCTH
OCHOBHUMMY CTOMATOJIOTHYECKUUM U 3a601eBaHIAMU. XypHai, Ne2, 2009

X0405 0., 5356058300 b., 7303053300 M., 50J0d30¢0 3. LEAMIIGHMEOMAOIOH O35~
90505 3o3M(39egds bgoalibgs J399bols BOLMw Imbsbegmdsdo. /3 ,»93MmEwmaool
056539060M39 36:mMdEgdgdol” Ihmdgdo, ¢. IX, Jmmseobo, 2023.

Cicek Y. Effect of tongue brushing on oral malodor in adolescents. Pediatr. Int., Vol. 45, Ne6,
2003

Tomben K. Morusamus: Pemaromuit daxrop mpu npodumaktuke. HoBoe B cromaromoruw,
Ne1, 2013

Wott R.G. Dental caries, sugars and food policy. Arch Dis Chilot, Vol. 97, N9, 2012

Bansal A., Ingle N.A. et al. Recent advancements in fluoride. A systematic rewiew. Electronic
resourse. I. of International Society of Proventive and Community Dentistry. 2015, Vov. 5, Ne5
Kypaxuna H.B. Ilpodunakrudeckas cromaronorus. Mex. Kuura. H. H. Hosropoa, HI'MA,
2003

U. S. Public Health Service Recommendation for Fluoride Concetrarion in Drinking Water for
the Prevention of Dental Caries. Public Health Reports, Vol. 130, 2015

Locker D. Self-esteem and socioeconomic disparities in self-perceided oral health. I. Public
Bynxuna H. AHanus pacpocTpaHeHHOCTH M MHTEHCUBHOCTH Kapueca 3y60B cpefia KII0UeBbIX
BO3PACTHBIX TPYIII B3pocyioro Hacenenus I'. CapaTosa.

Brote W.A. Anginine metabolism in dental plaque is associated with tooth surface dental
caries status. I. Evid Based Dent pract. Vol. 14, Ne1, 2014

5009033000 m., X090 0., 33030533000 M., 5356058300 b. 30MHOL WML dMmBoMgm-
0oL 293egbs 3993-b5fersg30l ©s935000090DY. /3 ,»,930@Mmy00l 0sbsdgtm3zg 3Mrmdegdg-
00l IOmdgdo, @. IX, Jymsobo, 2023

Jlaypuc /I. /lnarHoserka u Tepasua MHIMBHIYATHOTO PHCKA BOAHMKHOBeHHa Kapmeca. New
in Dentistry, 2003, p, 31-35 (In Russ)

Andersen P. Cristical PH in resting and stimulated whole saliva in groups of children. Int. J.
Pediatr. Dent, Vol. 11, 2001

Leontyev V.K. et al. Prevention of dental diseases, M., 416 (in Russ.)

Mapxkyc H. Buoxumudeckuil sKcIpebl-Mebl. M, IpeAHA3HAUeHHBIH 11 AUAaTHOCTUKY KapHeca.
Hogoe B cromarosoruu, N°6, 2003

5Q090330¢0 0., 303050300 M. s bbg. 990003060l Lsdbgdolidgdyzgurm Logrdzary-
00. bofioeo 1, Jmmsobo, 2014

Annauc I'. Kapuecc — buomorugeckue ¢axropst. HoBoe B cromaronoruu, Ne2, 2008
5Q090330¢0 0., 303053300 M., 350503000 b., 50g0d30¢0 3. LAHMISGMELMYOWEOHO
93000l DMyogtmo 53BHoIMo 3MHMdgdol Gglobgd. 1/3-93mmaool Msbsdg®mmay
36MH™dgdqdol dmblighgdsms 30:9dw9wo, Jmmsolo, 2013

Ngom P.I et al. Influence of orthodontic anomalies on periodontal condition. Odontostomal.
Trop. Vol. 30, 2007

5Q090330¢0 M., 30305930000 M., 35053300 b., ¥0dos 0. BMZ5MOL BsHYOOL gogergbs

142



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

23.

24.

25.

26.
27.

28.

300egd%g. U/3 ,930¢0ma00l 0565890M™3g 30:Mdergdgdol” d0madgdo, Gmdo VII, mgwsgo-
mdoobo, 2020

Kycroe W.H. Dxomormueckme u  mnpodecuoHanmpHble  (QKTOPHI,  BIAIONIHME  HA
croMmaTtosoruueckux ocnoxxuaenus. Publik Health and Environment, Ne26 2011

Callie A. Carries risk assessment: new perspectives for the dental team. Prim. Dent. I., Vol. 2,
Ne3, 2013

INomosa H.C. CromaTomorudeckue 3a60eBaHUS ¥ YPOBEHb CAHUTAPHO — IMTHEHUCTHYECKUX
3HaHMi GepemenHsId xxeHmuH. Meg. XKyprai, Nel, 201310

Agerbak M.R. Microbiological composition associated with gene... I. Periodontal 77, 8, 2006
Francisco E., et al Dental Hygienists Knowledge, attitudes and practice behaviors regarding
caries risk assessment and management, I. Dent. Hyg., 87, 6, 2013

White D.A,, et al. Adalt Dental Health Survey 2009: Common oral health condition and their
impact on the population. Dent I., N°7, 2013

Factors Influencing The Dental Status of Population
Summary

Determination of risk factors, their quantitative characteristics allows individualizing

preventive measures depending on a set of factors. Literature date confirm that timely visits to the
dentist for preventive purposes, the implementation of the doctors recommendation for individual
preventive measures, reducing the frequency of food intake, which include refined sugar-containing
component, balancing the diet will help maintain dental health.
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Powder metallurgy, Composite materials Obtaining of catalytic neutralizer by
self-propagating high-temperature synthesis (SHS)
Summary

The goal of the research is to develop an innovative technological process and its theoretical
foundations for obtaining a new class of catalytic neutralizer using the self-propagating high-
temperature synthesis (SHS) method. The mentioned catalytic neutralizer will successfully replace the
similar expensive products used in the automotive industry today and will significantly improve the
ecological condition of the environment.

The paper analyzes the possibilities of using an innovative self-propagating high-temperature
synthesis method to obtain a new class of catalytic neutralizer and sets out tasks that will allow us to
tackle important environmental challenges such as the problem of vehicle pollution.
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Impact of Micromycetes Phytotoxicity on the Germination of Economically Important Legumes
Summary

The investigation of phytotoxic substances produced by micromycetes has become increasingly
vital due to their ability to hinder seed germination and reduce the yield of crucial agricultural crops.
These secondary metabolites, such as mycotoxins, allergens, and enzymes produced by various
micromycetes, not only contribute to plant diseases but also pose significant health risks to humans
and animals due to their carcinogenic and mutagenic properties. In developing countries, these
phytotoxins cause extensive damage to crops, leading to substantial agricultural losses.

Fungal contamination is typically evaluated by isolating fungi that colonize plants and analyzing
their impact on seed quality, germination rates, seedling vigor, and the growth of roots and coleoptiles.
This study aimed to assess the phytotoxic activity of toxin-producing fungi, specifically Alternaria and
Fusarium, on cereal seeds' germination and early growth.

Bioassay techniques examined the toxicity of fungal cultures from Fusarium and Alternaria,
isolated from the roots and seedlings of infected kiwi, raspberry, blueberry, tomato, and potato plants.
The study focused on the wheat variety 'Bezostaya 1' and the corn variety 'Ajameti Tetri', which were
treated with culture fluids derived from fungal mycelium grown on Chapek's synthetic liquid nutrient
medium. The effects of these filtrates on seed germination, seedling growth, and root development in
wheat and maize were measured. Additionally, the protective efficacy of the biofungicide 'Fitosporin-
M' against fungal and bacterial diseases in plants was evaluated. The study results indicate that
Alternaria and Fusarium fungi exhibit significant phytotoxic activity, leading to high levels of
contamination in cereal seeds, while "Fitosporin-M" demonstrates strong biofungicidal properties and
promotes plant growth effectively.
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N =

Ecological and social aspects of sustainable management of mountainous Adjara forest
summary

Forests, encompassing 38.5% of Georgia’s territory, represent a significant natural wealth due
to their multifunctional and aesthetic values. These ecosystems are vital for producing oxygen,
maintaining biomes and ecological balances, preventing soil erosion, regulating water flows, and
ensuring the availability of clean drinking water. In Georgia, particularly in the mountainous region of
Adjara, the sustainable management of forests presents a critical challenge necessitated by the need to
balance ecological integrity with socio-economic demands. This paper explores the ecological and
social dimensions of sustainable forest management in Adjara, aiming to identify and assess current
forest management practices that integrate biodiversity conservation with the socio-economic needs of
local communities. By highlighting the essential role forests play in both ecological balance and
human livelihood, the study underscores the imperative for integrated management strategies designed
to preserve these natural resources for future generations. The findings of this research are intended to
contribute to the development of informed policies and community-driven conservation efforts in
Adjara.
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ROGHOITIO30S SGOL JH0IgZ560, F5G90ml smOEHbol 3Hmpgbobsborzol 3sdmygbgdecmo Ha7603s,
bssg 053600980898L 8990¢70500 ©@380604969829¢00 856590056 Fgofrmzmb ©s05806079698¢980 ©s5
3obsmb 3590 65309850 HJbOZ G0, bse)39009b2  Bs3608090, GBmgeaty; Bomgsdpdyboo  sJ
J90o0ob3935800 560l ¢ngerobs (Phragmites australis) oo ¢rogodol (Typha angustifolia) bsbgmdgdo, dsoo
OO  FIopI3s©0, 330030 %R9lggbols ©s Gobmdolb bolidgdol gsdm. s@bodbsyc»  Lsbymdydl

G99demos0  gRIIAIOS©  Joommb bs33960  6030009698980.  sFsol  dbogodserodgdgddo
0565G90Hm39 bHsbs6(9980L 30202965¢r30 0bRGSLAGIAIOS ,,8F3560L ©38980b s Urggemgdols

Pysendmdstrsggdol s [ysarstobgdols 3Gmgmsdol™ Rstgemgddo «iboos dmgfyml, Gsg ssdpdgboo
6389628980 889696¢»85b5 0035¢»0bHobgdl. bryereado, Toasbgzls s mBbsdwido bs3565¢70bsgom

pyergbols  aobspdgboso  bgarczbay®  FomBgdl  358969896. b33565¢00Bsgom  fyargbols
@3F580607)098¢n980Lgsb  gspigbos sbgor  ,F5089880“ doGoosps  U3gposcreits  d9mBgryen
dpgbs@998by 046985 ©5Im300989¢0. XS ©360639H9Brer0  [figsero  , F528d0“ Bsdz985009
pobsbifistr 95603965053 350H00b©HBs.

053956002 bodg3900: 303926909005608, F5280, 30Q0MHENMZ0s, CrIAO.

F9b535¢0. 5MLBYdMAL Yol gofdgbwol bsgslibzs obozm-Jodom®mo dgmmmo, w)diss
R0GMMJIJ3E0d JOD-gOHMO Y39woDY 939G LETMOEgdsl HoMdmoagbl, Molo MHglm®-
Lo LOJoOMNZGEML MB35 Fo9Bb0s. BoEMMGIgEI30s 3B+ Fyod3gbsdggdom Hywrol 4sHdgb-
9, bbgs 30Bozm-Jodo6 3Hgdbmermyngdmsb 99sMgdom ©ssbermgdom 10-xg6 MaG® 0o-
30 © 9J89IGHMOO0 FgOMEOs. 3MELIXo MMRBOBI0 Fywosb Fmsbmdegl, sMmgz9dl, s
denol ©s95006dMMHgdEgRL. BoGMMJIYIE0S 30l 9MHmR35M0, F5MgImL 50EHIBOL 3HMEglo-
LOLMZ0L A5FMY)69xdE0 396039, LasE Fo3MMB0EHIIL Fgrdeosm HBOBIMMGOMEO d50]-
956 890(m3zmb ©s35306dwMH5dwgd0 s FobsE™b A5Mgdm Bogergdow Gmdbozmmo.

Lo9y39mgLe  Fo3MMBOGHO, GMAMME doMYsIHdgbo 3 Fgdmbggzedo sMHOL gLy
(Phragmites australi) s qwododol (Typha angustifolia) Lobgmdgdo, dsmo wMds@ dgmfg3zsw0,
0336030 39139d0LS S MHOHBMIOL LoLEGHIIOL AsTM. 50b0TBME Lobgmodgdl dgmderosc g9B9d-
&5 Joommb 1533900 B0gmM0gMYdgdo. gl Lobgmdgdo 03056MJd96 O BOMTsLOL, G-
3063 LYRILEMIGOL BYI30MOL Bgdmo (BMMEdO), 0y J398mo (Jofjolid3gds LgMMm s Bgb-
3900). dofjolid398s 93965609 mwo Jumzowgdo 0BMHEIds 3MMOBMBEIMMI© S 3gMEHOIOWY)-
M5 s Jabol 3MEge FoBHMmodul, GMIgErog 939539005 Bossaol bsfowrszqgdl s Jabol
O HBgs30ML 11533900 B03mM0gMHYdgdoLs s 0MbgdOL Tglomz0LgdIWS®. BMYsI, F536M-
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BoAJOoL 53 890bgz93580 ol (Phragmites australis|) s odsdol (Typha angustifolia)
090l 995996sbmeb ©393d0Mmdwo GbIE0s JOMOMOIPIE 9393006 ME0s F3gbadol
9mORMEMA0M-565EHMT0NE 153019309093 gd0. gwo s Wodsdo MHOb39ymRgb
MBHMTsDoM Bgo30ML d03MMOYd0L F0dsMmgdoLs s BOOLMZ0L. d3gbstgms gobozMMo
3M33mb96@9d0 969w gd9b Fyarol Bszol, Homsg byl MHgmdgb bogrgdol og®mm3zqdols o
53960l 3OmEqLL @S LEdMEMME BOHEOL ol 4s93F30035¢MdsL. d3965M0L Jumgzgowgdols
06O 3960390 0993 LEFMOErgOsL F9bABIOL BHGMIBLEMEMEH0MGdS IMbEIL BMMEGdOID
39L30L BMbsdo s 999y 30 Fsd0sb Bossado. g byl WFymdl JozMMdNO S9MMdYEo
590l 5gd@owd 3OMm39LL s Yol LobEgdosb sdsd0bdMgdargdols gfmagol.
bowmgbm®o Fomdgddo 9530MMRB0EIO0L, MHMAMMOES G0 S sdsdo  ©ogwydbgdols
©5 330MOHM 3v93Mwo3ool 894dbolamgol 99930 gdgwos bgwdgfiymds bvydagbosbyg s bd-

39L0SMS (33 DY.
3Mbgmol sdErmdbg FoM3EHIB0D 3580393)dd0 43b3g0s gwrosbo (Phragmitetum)

RMT5305 LOWsE MIOBBEHMOL gero (Phragmites australis). LodFmms 3gHom©To Fomdgdols
50mIMHMdOL d909390 3500 BsEgd0s gw0sbo 3500@sEHOL 93390000 dgd300Mgds. (jdobs
9056900 00Jdol 56 343b309ds, MI3s FoMdmyqboeros Jogrmoyzsdo. ytrmbEol m-
Bol sfg3s 9Mbgelioy®garos gwosbgdolsmgzol. dgwgas §dobos wgeosbo gm®sgos
03305 YE0b-5d580560-0bo3M0sbo  (Typheta+Phragmiteta+Sparganieta) gm®dsgoom,
HmIgEbsg 9930 650MBEbM36900, 3obLagMmMMIdom 30 Fomdol boddsbo (Iris pseudocorus)
5 019bdgMA0L o@o@gwo (Polygonum thunbergii). ewgero (Phragmites australis), o @ogdsdo
(Typha angustifolia), 030000609896 3mH0DMBEIWMGs© 396300050909 GqlwyHL, HMIge Y-
53 3653500 330030 30MOMEYDS. 00 5ER0GdT0, LOESE SMbgliagMgwro fywol M9gm0dos,
3909 ma-05obm3zsbo wgwosbo mMTsEos 3003 YBOHM IFMOIEL 23BoEEOL. JoaMmm-

BoEOHo LobgMdOO 065331096 FJbMmBoMOHOm. WgEwosbo Fo@dmagbowos J3953m®mTs-
(309%000: qg0sbo (gwo (Phragmites australis), ¢rogsdosbo (Typha angustifolia), Fomdol

%s00sbo (Iris pseudocurus, ol 3oz MbAbEIGAL FoMdMoAgbgb - (33bTsge®s (Lythrum
salicaria), m®300¢s (Bidens tripartite). 9969090 doeobmgsbo @wgaosbol 43953m®mBs300L hsdm-
450090530 dmbsfogmdl - ¢gmo (Phragmites australis), ewogdsdo (Typha angustifolia), Fom-
0oL Bsddsbo (Iris pseudocorus), 3m3bdogo@s (Lythrum salicaria), c®3dos (Bidens tripartita),
Bognoygzogos (Butomus umbellatus), Lod3900s §yeol §odero (Scirpus lacustris). bmeom
H300RMmmMms sdsdol (Typheta) 4390mx356M3530900 FoM0mo@gbl 3esliBozo®o babos-
ol 8Jmbg 9;39656M990L, HMIWGd0E 39O 0DBMPIO0D MMymEE 3B3IbsM, oy ersdg fyoun-
153939900, LG JIBOL BMbMPMBObIBEHWO LM EF0sE0YBL. WYE0D Wsds0sb FGMETs309d0L
00030 sbdbegdos fgsedo bsdoOmo 3osGHmao@gdo (Aerohydatophyta immersa):
§9col 35Dob Labmdgdo (Potamogeton pectinatus, Potamogeton natans), 0930035 3OHMOGMMM-
@5 (Myriophillum spicatum), sbg39 ©995gL30069dMEO 59MM3I0EIGHMBOGHO gdbs (lemna
minor) s O®dogmmmensl (Ceratophullata demers) gm®ds30900. gl 93565L3690 56 030mo-
690l 539390, FoaMsd oo MHYTo BMMEWYdO YmzgEwmM30L Fgsedo WMBsss Rsbivero s 08-
403905 9g0oddo. 459000bstg §gyoebodgzgddo 35000 M5MmEgbmds dogbg 330695 s Lbgs Bsdo-
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O Lobgmdgdmb ghmo Fywol 35Bo (Potamogeton), g@mogmommens (Myriophyllum)
360l 0965L5BMYMYdGL. 458F306M35¢0g §igoebag3do IYgmzo MJsgzmmmEslaomgol @sds-
bsbosmMY0YE0S WMOHML godmygmgzs, Mo 033l ol odmIMMBOLIRD. 08 sEPOWgdT0o, Lo
ab939 9MLLMOZ9Oo Yol G:9:0005, GMHJME0 dograbmzsbo wgwosbo (Phragmitetum) 3o-
©93 MBOM EIYM305L FoboEgOb.

0690603 300MdBYdT0 0d, Losi bgusbowo oFomdgds FoMm8madl s Fyswo dswosb
0omM9© 809006905 Y3906 ©md0bsbE Lobgmdsl s JEOR0ZIGHMOL gwo (Phragmites
australis) s @ododo (Typha angustifolia) fo®dmoagbl.

©905b-5ds80sbo Lobgmdgdo (Phragmiteta -Typheta (Phragmites australis &Typha
angustifolia) 4860l {006 Bm®IS30gdL, mEmb dsewbyg 8306y BGsOMMdYdBY s Jobo Lodsw-
g 4-4.5 9BHOL 50f93L.

©9056-¢59580560L BMOIs30580 999980 05MMI9d0s: Fyaol HBgasdomby ImEog@o-
39 @wqdbs (Lemna minor), flyewolb by@m (Hydrocharis morsus-renae), 33969 dodsgydgdwgero
Bomob®o (Veronica baccabunga). II 0s@ll (o®dmoaab - Fomdol d30ds (Equisetum
palustre), fycnol Loadgm®s (Alisma plantago-aquatica), Bofiymdoews 3505 (Ranunculus repens),
0bdgMRoL FoBHoBgws (Polygonum thunbergii), Jowo (Juncus acutus). boerm III 0oLl -
wsgodo (Typha angustifolia), engero (Phragmites australis) o Go®ogo (Salix caprea).

33630905 g0sb-Fowosbo (Phragmitetum-Juncetum) Bso®dsqobmgsebo sbmEmagos,
HMIgEms Bodmysmodgdsdo dmbafowgmdl - Jogwo (Juncus acutus), Hyeool by@e (Hydrocharis
morsus-renae), fyeol 39Mo (Lemna minor), Bsewoyzsgoes (Butomus umbellatus), @o®ogo
(Salix caprea). §goeUlo®g3ol bsdoMsl 0BMmEYds dMMysbo (Alnus barbata), @GoMogo (Salix
caprea) O™3WIdOE oIBEIOMNME0s 0sbgdom FbMo@ygs (Lonicera carponifolia), dsgzseno
(Rubus hirtus). d99moamdom mbdgdaol ds@o@gws (Polygonum thunbergii) ©@mdobsb@EmdL.

bdoMs. WgE0sb-wodsdosbo (Phragmitetum-Typhetum) gem@™dszos dsgwbg 8FoOH™ mo-
BobsBMYsMgdal Jabob, HMIgedos Lbgs Lobgmds gt smfiggL. 0 dgdmbggzedo Jdbosh Lo-
BB0gdL qgdbslmsb (Lemna minor) g6ms. LHmOgo sLgmo 830mhm mablsbmysmadss
9300290900 253(39b0 b59gdMBdOLEMZ0L. §yoebodgzgdol sFomdadolamgol slggg s930-
9090 3060Mdsd Bwydiglbos s bwydaglosms (33¢s. 08obsmzol, MM bgwrmzgbmm Fomdgddo
0536093039335 d9Jdbs6 8F0M™ MsbslaBMYSMGds (59930WYdJEo 3MMMAS dm(390e0 396M-
30350 ©0bgdol IJmbg bgermgbr®o FomdgdoLsmz0L).

3Mbgmoll EsdwMdol FMdGHIBosbo 93gbsMgmwo mabslisbmysmgdol 33wsdo Lbsdo
24983390000 36M39L0 J0dEobsMIMdL: LObygbaBo — MLz bEgds d3gbsmgms sLsberyg-
05 9bo 5Mgdmdo; 9bwmygbgbo, MmIgaroa 096 Mgzl LobygbyBL, dsb gdwgy MoE hodMm-
994500l 5O 2oM93mb s 93HBMAI6H0, MMTEs 95 LoBMYsEMYdSL Fogbom sMsdgo dob
2396M90m. bgdgLool (33¢s 8990090 M9630TEIIOMDOMSS: 5090 3MMEIJG0Emdol djmby
30MM0 LM ZOLYIMO BYI30MOm, F(3965MJMS JNWMBOBIFOS ILILEIGDS, FILOFEOL S Woy-
™300l 3OHMm39L0, 3NWMbobsE0s, 83gbsMgms Labgmdmogo d9dsabgrrmdol 3gwrowgds.

9500930569900 (3300 gds 39MR0S FMbIEIE0 03650LS S BadSIL J0TYdIMY
LoMgbogg sGbgdls s GHOMMGDdT0. o, 9O 33O E3ILgdwends Lobgmdgdds, MMyMMOEd:
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§ycol 3s%o (Potamogeton crispus), 09305358OMogmmms (Myriophyllum spicatum), @odo
(Ceratophyllum demersum), {jyerol bwyée (Hydrocharis morsus-renae), yerols 43006 (Salvinia
natans) L{iMog 49630m5M905L B050fogl o 5©P0w0 ©smdgl Lbgs 9;3gbsMggdl, HmamMoEss:
9o (Phragmites australis), eogodo (Typha angustifolia), 9bsd@o (Sparganium neglectum)
MH0IwgdoE 9deezmo Fgbmmol 2odm LBMIgs© 8Me3g00sb. 53 Lobgmdsms o8EZEgdSL
byl Mfymdl Fywol 89dogo ©obgds.  Bogbmado, Logbol MLy 3o ©MIbsgdo o6
90905 306EHOL Hywol obgds. GHdMMOL Mbgd 0sbEmbmdom sofjos, 9d;300©s GHgboo-
Bmds s 3500@9G0 MB¥MHbYds LTYol 093WI30M39¢ BEYMTSMYMBL. SGMHYdO FEOEIMOS
3005¢MB0GYO0m, MHMAMOO355: Fywol g35Bol bbgoolibgs Labgmds ((Potamogeton pectinatus,
Potamogeton natans), ga9M0s (Egeria densa), §ycools by@m (Hydrocharis morsus-renae), 3ego-
bMo fywobl 35350 (Trapa colchica), y30m9eo ©wdxgsés (Numphar lutae), 3meby®o ©0-
53905 (Nymphaea colchica). 9906086905 ¢0o05Bo© 358mbos@@o 0sGHVL0sbmds. I 0s6eyLls 9g-
0396L  fgoewdo Bsdodmvgemo Lobgmdgdo: fyeol 35Bol Lobgmdgdo (Potamogeton natans,
Potamogeton pectinatus), g3960s (Egeria densa), dd@mbobs (Utriculria minor). II 05Gvlbo §o®-
996005 Labgmdgom: Fywol Lywem (Hydrocharis morsus-renae), 30¢bwy®o fgyeol 3o3s-
o (Trapa colchica), 430090 ©wIxzgsGs (Numphar lutae), 3nwby®o ©MIGsGS (Nymphaea
colchica). III 0s®ido 0BMEYds: - oboGos (Sagitaria sagittiifolia), 0MbdgMYOL oGHo@EHgwrs
(Polygonum thunbergii). IV 056Ul Jdbol- erogsdo (Typha angustifolia), 3mmbmyo (Acorus
calamus). V 000l 30 geo (Phragmites australis), &dob §gyeol §odewo (Scirpus

tabernaemontiana).

by6. 1. 3OMmgoo bwydagbos GdmMmgddo
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51336900 @ 33g30L Fggpgdo:

o (Phragmites australis) 5 @odsdo (Typha angustifolia) Asmxzgomdo gM0-9M00 306-
39000 §OOB0ZSGMEOGO05, HMIJW D3 300N Yd50 8IEs3M0 BGLWGS B35 BILZMS Lob-
3905, G®MIg003 399dgdl 439¢sHg IO0BIMEMGOME ogdMbs S dOMJ0TONMO 3565~
39¢M9d0L (30900, 3OMmEobo) BOELL. gb 89©Ia0 IBOJLOMPS WEOL S odsdol
339U39080, Mo3 0dol Bohgz9bgdgE0s, HMA MM0gg Labgmdol BqLliggdl 593l dglebodbago s0-
$9960 Mbs®o. 49Hdgbowo Fyseo dgodengds ogml dmdagd0sbo, Mmames LyMgsgs,
31939 06EMLEHMOMEO MZoELsHBOOLOM;
306500096 95(8960580 853560 Mo Bgligms LolGGIsl doshbos, 93530 JEods@MMo 3o-
MH0d9gdL Igmgdgeo Lobgmdgdol gedmyqbgdols 893mbggzsdo, Bgado®mol Galadwrm go-
4ob3s 359960l 3Hm39Lgdbg Bgdmddggdsl 396 dmabgbl;
d9L5dEgdYE0s 51939 3¢bINOL OBEIMBLY S FooETMNsdo Q930 (391GdMO BHOMmOBOL
(Salix caprea) Lobgmdol 45dmygbgds d9dmys@gbdo, MM JUMYEH03YO LOMGOIIEgdIL
doLgdL bgermgzgbm® 93mLoLEGIS;
530 IdIE05 30MEMYOIOO (95030l 30bGHGMEOo, 2 8 LoMIoL Furols dgbsmBMbYds.
2396L83MMYOOM 353056 39MHom©To, 306506 bmwmdo, bLmey. 358wwmzs680 bdoGMmos
339003900. 51939 05306 Mbs 0g65L 530¢OMWO PHEBHDMMIS;
930MMA0M0 goMgdml 3mdoz0 3nbEHMMEOo ggbgsms LolEgdol 3oMysE s FdEsgzM©
29996900Lsm30L. 5930wqdgE LRLEHMGHL HoMdmoygbl oo MomMm©gbmdom dersdo,
oL 29Mm9d93 396 00MLYdYd6 @O bgEMmzbmMo Fomdgdol smE30wWwgdgwr domEMEM Boddm-
M5 0M3q0;
d9L5dgd9gE0s Fobgl 530 gdEMds fywol 3900l (Lemna minor) 953905, MHMAMOF
L5939009LM  FoEHMMJIJOIGHMOOLS, Goms  OGHToMML  bgErmgby®  Fomdl  geolo
(Phragmites australis) ©s @sdod0b (Typha angustifolia) 3¢0sb@ogool 894dbolbomgzgol bumd-
LEAH®EOL BTIDoEIdT0;
0ol 99009, MmEs wqeo (Phragmites australis) s @oodsdo (Typha angustifolia) 339
03000MM @5 50O 3eabEE0sL Fggdbols smEogdgEro Asbgds dofiolbgws bofowry-
00l 250mbIoM3, MM 3000M53¢03M0 25TBHIM0BMBS 56O I0MEP39L; dmFMmowo bsfjo-
@gd0L 9s9mygbgds dgladengdgeros Lbbgoolbgs d0BbgdoLamzol (Lowmbo, 3md3mbEo,
15999690 Toboens (35¢0gEHRd0) 96 L3930 (360393 Jd0) 350myqbgds. gl MMAMOE Fo-
30056 9659mbimab FgagdmEo 9.§. 39003 YMS BIMMMPS IBIMROWO ggM-
0560500, 3sb0sdo;
abg3g 9609369 M3z5605 Ph ol 9@dog0 3mbGHMmMEOo, 3065006 MmGm0gg Lobgmds 93 3bs6-
£9w00560 FHdMMGOOL dOBIIMOS.

83560l 3Mb03035¢0¢HYEYdT0 0sbsdgEMm3g bGebaMEHgdol 3mdMbswwmmo 0bxEmsls-

AOMIEHIOS ,9F5M0L EVBJOOL s LMGBEgdob §goerdmTscmsygdol s [9oes®m0obgdols 3GmyMs-

dob* ot gddo Mbs Imgfiygml, Mo 253(dgbo Boggdmdgdol ddgbgdePmMdSLSE omzsrolfjo-

B90L. bmermdo, Fogebggls o MmBbsdm@To Lo3sbswrobsgom fywgdol gslisfidgbwsw bgwmg-

b6 Fomdgdl 55896909b. LogsboeoBsgom Fywgdol sdsd0obdwEmgdEqdoliysh asfdgbws sbgm
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Macrophytes of freshwater ponds of the Kolkheti lowland, phytoremediation and prospects for
water drainage systems
Summary
There are many different physico-chemical methods of water purification, however, phytoremediation
is one of the most effective means, which Georgia has abundant resources for. Phytoremediation, i.e.
water purification with algae, is about 10 times cheaper and more effective method compared to other
physico-chemical technologies. A living organism absorbs, collects, and removes pollutants from
water. Phytoremediation is a technique used in the environmental restoration process where
macrophytes can absorb pollutants from a polluted environment and make the environment less toxic.
The best macrophytes as bio-cleaners in this case are Phragmites australi and Typha angustifolia
species. Communal infrastructure of modern standards should be organized in the municipalities of
Adjara within the framework of the "Water Supply and Drainage Program of Adjara Townships and
Villages", which also includes the construction of treatment facilities. In Khulo, Shuakhevi and
Ochkhamuri, artificial swamps will be built to clean sewage water. Decontamination of sewage water
in such "swamps" will mainly depend on specially selected plants. However, the polluted water will be
cleaned mechanically before being discharged into the "swamp".
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Modification of angina pectoris risk factors in the primary healthcare
system

Ukleba Ketevan, Gvetadze Lagi
Akaki Tsereteli State University

Abstract : The purpose of our research was to improve the quality of primary medical services
provided to patients with angina pectoris. The research was  based on the audit of medical services
conducted at Kutaisi family medical center. Medical history/ map of totally 75 patients were selected.

The results of the conducted audit revealed that the quality of primary medical services provided to
patients with angina pectoris, require serious improvement:

It is necessary to increase the number of applications from the patients with arterial hypertension,
that requires better develop calling system for patients, that will ensure their regular visits.

As for the research on cardio protective diet, it is reported to reach 62% among patients, indicating,
that the medical personal is not taking sufficient efforts.

It is absolutenely necessary to conduct lectures and educational campains for patients, at medical
facilities about modifications of each risk factor causing arterial hypertension, non-dinamic lifestyle,
smoking tobacco, excess weight, etc. It is vital to repeate audit in order to confirm effectiveness of the above
measures taken.

Key words:angina pectoris,chest,myocardium,obstruction,arteries, disease.

Angina, also known, as angina pectoris, is chest pain or pressure, usually caused by insufficient
blood flow to the heart muscle(myocardium). It is most commonly a symptom of coronary artery
disease. Angina is typically the result of partial obstruction or spazm of the arteries that supply blood
to the heart muscle [1,2]. The main mechanism of coronary artery obstruction is atherosclerosis, as
part of coronary artery disease. Other causes of angina include abnormal heart rhythms, heart failure
and less commonly anemia [2,4]

There is a relationship between severity of angina and degree of oxygen deprivation in the heart
muscle. Angina results, when there is an imbalance between the heart’s oxygen demand and supply.

Angina due to ischemic heart disease affects approximately 112 million people being slightly
more common in males, than females (1,7% to 1,5%). [3]

Large-scale, multicenter studies have established that adequate control of angina pectoris
reduces the development of heart attacks and strokes at the population level, as well as the risk of
death caused by this disease [5,6,7].

The given topic for research was selected by us for the following reasons:

Angina is a common chronic disease all over the world and is also an important problem in our
country. The problem of the disease is defined by the fact that leaving it without control leads to
disability and premature death of the patient, which leads to material, psychological and social loss of
the society. In the case of good management of the condition, modification of risk factors and correct
treatment, which is based on scientific-practical studies, it becomes possible to avoid complications
and quality years of the patient's life.

It should be noted that the primary care team has the ability to educate the patient,
systematically monitor the disease and provide effective treatment.

Purpose of the study: The purpose of our study was to improve the quality of service for
patients with angina pectoris at the primary care level.

Research tasks:
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1. Ensuring regular monitoring of patients with angina pectoris

2. Detection of risk factors and their modification

The work was based on the medical audit of patients with angina pectoris, which was conducted
at the Kutaisi Family Medicine Center.

Material and research methods:

The medical history of 75 patients with angina pectoris was selected for the work. Information
was collected by interviewing family doctors, as well as by records in medical histories. Criteria were
selected for the audit and standards were established.
Table N 1. Audit criteria and established standards in patients with angina who were registered
in the primary care system.

Criterion Standard time | Standard result
1. Frequency of referral of patients to the primary | 1 year 100% 90%
care center
2. Definyng of lipid spectrum in blood serum 1 year 100% 60%
3. Good blood pressure control 1 year 65% 50%
4. Smoking cessation 1 year 100% 70%
5. Dosed physical activity 1 year 100% 40%
6. Body mass index correction 1 year 100% 65%
7. Cardioprotective diet lyear 100% 62%

Obtained results and their analysis:

Patients with angina pectoris should be consulted in primary health care at least 4 times a year.
As can be seen from the data (diagram 1), the frequency of treatment is quite high and is equal to 90%.
(p < 0.05) patients are informed and pay attention to this issue. What is considered the success of the
primary care team (family doctor, nurse, registrator) should be the efficiency of the call system, which
leads to regular patient visits.
Diagram N1 Frequency of referral of a patient with angina pectoris to a family medicine center.

A

100 —

80 T
60 -
40 -+
20
0o

DE]

Audit standard in %

Examination result in %.

As for the successful control of the lipid profile (both high specific weight and low specific
weight lipoproteins in the blood, 4 times a year), it does not reach the standard and is equal to 60%
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(diagram N2), However, this factor is one of the most important in the health care of patients with

angina pectoris.
Diagram N2. Determination of lipid spectrum in blood serum of patients with angina pectoris.
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80 T E] Audit standard in %
|:| Examination result in %

60

40
20
0

According to the conducted research, blood pressure control also does not reach the standard
and is equal to 50% (P<0.05). Patients arbitrarily violate the regimen, they cannot adequately assess
the effect of this risk factor and the severity of complications.

Diagram N 3. Blood pressure control in patients with angina pectoris

100
E] Audit standard in %

80 |:| Examination result in %

60 -

40
20

Research has shown that the criterion for stopping tobacco use, instead of 100%, is 70%
(P<0.05). Unfortunately, patients still do not realize the great role of this cardiovascular risk factor in
the development of angina pectoris. An individual strategic plan for stopping nicotine consumption
has not been developed for each smoker. Medical histories did not always include advice for smokers,
information about the harmful effects of nicotine.

The result of the dosed physical activity criterion also does not reach the standard and is quite
far from it by 30% (p< 0.05). This can be explained by the insufficient attention of the primary care
team (doctor, nurse) and patients to this issue.

According to the conducted research, the correction of the body mass index is 65% (P < 0.05).
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The difference between the standard and the result is explained by insufficient information of the
patients about the given problem by the doctors.

Diagram N4  Smoking cessation in patients with angina pectoris
A
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80 |:| Examination result in %.
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20 —+
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As 101 wie cardioprotective diet - preference for fruits and vegetables in meals, intake of dairy
products, restriction of saturated fats, preference for white meat, fish and seafood compared to beef, its
result is 68% (P <0.05) and does not reach the standard-100 %.

So, it is necessary to work seriously in order to raise the patient's medical education to a higher
level by conducting clinical lectures and conversations, by providing information about risk factors.
We should inform the medical staff of the results of the audit, as well as remind them of the need to
conduct a re-audit in order to achieve the effectiveness of the specified measures.
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Effect of herbicides on microbiological properties of soil
Summary

The influence of herbicides (Basultra, Zenkor, Uragan Forte) on the dynamics of microbiological
processes and biological activity of the vineyard soil was studied. It was shown that the use of
herbicides changes the composition and ratio of individual groups and species of microorganisms,
although it does not significantly affect their total number and does not reduce soil fertility. The
investigation of the potential ability of nitrate accumulation did not reveal the inhibitory effect of
herbicides on the accumulation of nitrates in vineyard soil. Despite the insignificant inhibitory effect
on certain groups of soil microorganisms, the studied herbicides did not have a toxic effect on the
microflora of the vineyard as a whole.
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Ecological and medical-social aspects of dental diseases
Summary

Some presents the main dental diseases of humans, which are more or less common to the

inhabitants of the Earth, originated, developed and globalized in parallel with the growth of
civilization.
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Bioecology of some introduced woody plants in Kakheti region
Summary

The lives of the plants are very changeable and happening in the impermanent dynamical
environment. The regular and sudden change makes the ecological bases to definite the organization
of time and space of the life of plants. In order to study the bioecological features of some woody
plants introduced in the Kakheti region, a study was conducted in 2017-2023 on some introduced
woody plants distributed in the territories of Telavi, Tsinandali (Tsinandali Park), Kvareli. The
observations revealed that the studied plants almost completely use a vegetative period. In the spring-
time they blossom, in the summer they grow, at the same time, the seeds ripen and that comes to an
end in autumn-winter. The seed fullness is rarely more than 50%. Weakly bear fruit (once in 2-3
years) Abies alba Mill., Abies balsamea Mill., Pinus sibirica Ledeb. (limited by the alkaline reaction
of the soil), Pinus sabiniana Dougl. (due to drying in the phase of premature senescence),
Cryptomeria japonica (limited by the alkaline reaction of the soil and due to the abundant content of
carbonate salts).Many of them reproduce by self-sowing, which is the main indicator of adaptation to
a new environment. e.g. Ginkgo biloba L., Cedrus deodara Loud., Aesculus hippocastanum L.,
Aesculus carnea Haine, and others. The study revealed that relative humidity, chemistry of the soil
and age of species are crucial components for high level seed development of introductory plants.
Water shortage is the most limiting factor for their growth and development in Kakheti.
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Heavy Metal Content in Subtropical Fruit Trees Cultivated in Varied
Ecological Conditions

Nunu Nakashidze, Shota Lominadze
Batumi Shota Rustaveli State University

Abstract. The study titled "Heavy Metal Content in Subtropical Fruit Trees Cultivated in Varied Ecological
Conditions" examines the presence of cadmium, arsenic, lead, mercury, copper, and zinc in feijoa and actinidia
(kiwi) fruits cultivated across diverse orographic terrains within the subtropical zone of Adjara. Utilizing a
plasma atomic emission spectrometer, the investigation reveals that the examined fruits are free from toxic
heavy metals such as arsenic, lead, and mercury. However, cadmium content shows variation, notably with
higher concentrations observed in feijoa fruits. Furthermore, the levels of copper and zinc fall within the
established regulatory limits.

Keywords: Fruit crops, kiwi, feijoa, heavy metals.

Introduction. In today's world, one of the foremost challenges is the escalating impact of climate
change, including global warming, and its repercussions on the ecological equilibrium. This
interconnectedness directly influences the qualitative attributes of food products. Ensuring the
populace's access to high-quality fruits, vegetables, and animal products stands as a pivotal mandate
for public farms. These food items serve as vital sources of macro and micro nutrients, vitamins,
organic acids, proteins, fats, carbohydrates, among others, crucial for sustaining health, bolstering
productivity, and enhancing overall well-being. However, the contemporary environmental landscape
exposes food to various pollutants. Consequently, the presence of heavy metals in food assumes
paramount importance due to their profound implications for human health. Georgia hosts a diverse
array of introduced and indigenous crops, including subtropical varieties such as feijoa and kiwi,
esteemed for their chemical composition and nutritional significance. These fruits boast rich reservoirs
of organic acids, sugars, vitamins, essential oils, biologically active compounds, as well as macro and
micro elements, rendering them indispensable from dietary, medicinal, and aesthetic perspectives.
Fruits abound with organic acids, sugars, vitamins, essential oils, biologically active compounds, as
well as macro and micro elements[1,2,3,4,5,6,7].

Research objectives: In this study, we examined the fruits of Choiseana Feijoa and Actinidia
Hayward varieties, sourced from the Batumi Urekhi settlement (1,2) and Upper Makhinjauri (3,4),
respectively. These specimens were studied under varying ecological conditions within the subtropical
zone of Adjara.
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Photos. 1, 2 fruit; of Ufekhi o Photos. 3,4 Makhﬂljauri fruits

The research plants from both Urekhi and Upper Makhinjauri were gathered from the
homestead plots of the same farmer. Urekhi settlement, situated 5 km east of Batumi city at an
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elevation of 5 meters above sea level, experiences warm winters with minimal snowfall, and quickly
melting snow. Summers are also warm, with an average annual temperature of 15.3°C. In January,
temperatures average +7.4°C, while summers reach around 24°C. The settlement receives an average
annual rainfall of 2560 mm, with approximately 1950 hours of sunshine per year. Upper Makhinjauri
settlement, located 11 km northeast of Batumi, sits at an elevation of 200 meters above sea level.
Winters are warm, and summers are hot, with January temperatures averaging +5.7°C and July
reaching +22.2°C. The settlement experiences an average annual temperature of 13.8°C, with an

average precipitation of 2750 mm annually. Sunshine duration is approximately 1890 hours per year.
Research Method: The mineral content analysis of feijoa and actinidia fruits was conducted
using a plasma atomic emission spectrometer at the Laboratory of Plasma Atomic Emission
Spectrometry, located within the Research Institute of Agrarian and Membrane Technologies at BSU.
The primary objective of this study was to assess the presence of heavy metals - arsenic, cadmium,

mercury, lead, copper, and zinc - in the samples. The findings are presented in Table 1.

Table 1

Content of particularly toxic heavy metals in mg/kg of feijoa and kiwi fruit grown under

different environmental conditions

Ne Study heavy metals mg/kg Study objects
2 3 1 4 MPC
1 Cd 0,41 0,51 - - 0,03
2 As L - L L 0,2
3 Hg - - L L 0,02
4 Pb - - L L 0,5
5 Cu 3,85 0,15 0,064 0,86 5
6 Zn 0,17 2,65 0,48 0,84 10

Note: - does not include; The content of element L is lower than the sensitivity of the device

It was determined that the researched fruits do not contain arsenic, mercury, lead. Cadmium
content was recorded in feijoa fruits and their content was 2000. It is higher than the maximum
permissible concentration. The copper content is the highest in the feijoa fruits of Urekhi settlement,
and the lowest content is in the actinidia fruits grown in the same area. The copper content in upper
Makhinjauri kiwi fruits is higher than in the feijoa fruits. The content of zinc in the studied fruits does
not exceed maximum permissible concentration. But there are more fruits grown in Makhinjauri
conditions, especially feijoa fruits. The smallest amount was observed in kiwi fruits grown under
drought conditions.

Conclusions

The results of the research show that the fruits of feijoa and kiwi grown in different
environmental conditions do not contain important toxicants such as arsenic, lead and mercury, but
they contain cadmium in excess of the permissible concentration, the fruits grown in upper
Makhinjauri (94%), Urekhi (93%) conditions.

The content of copper and zinc in the studied fruits does not exceed the permissible
concentration, but in this respect the feijoa fruits stand out.

Recommendations

In order to protect fruits and other food products from contamination with heavy metals, it is
important:

1. to protect the surrounding area, agricultural beds as much as possible from various pollutants,
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chemical means, chemical means of plant protection;
2. to use organic and natural mineral fertilizers to increase the fertility of the beds. If necessary,
mineral fertilizers can be used in compliance with agro-rules;
3. to pay attention to the placement of waste in the environment;
The obtained results will provide significant assistance to those interested in feijoa and kiwi
fruits in terms of their intended use.
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Assessment of the Health Condition of Historical Eucalyptus Trees with the Innovative Method
of Arborsonic 3D Acoustic Tomography
Summary

This paper presents the findings of a study assessing the health condition of the stems and
woods of century-old eucalyptus trees in Adjara. The research employed the ArborSonic 3D acoustic
tomography method, a modern, non-invasive technique. The examination of 20 aged, bent eucalyptus
trees revealed that 40% of their roots and stems exhibit severe decay, ranging from 50% to 80%. This
degree of decay poses a significant threat to public safety. This study is pioneering, as no prior
research of this nature has been conducted on eucalyptus trees in Georgia. Recommendations
concerning the health status of these eucalyptus trees were submitted to the relevant authorities to
prompt the implementation of necessary measures.

199



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

30065300 BGMYLOL gs3egbs 303mmssdmlsByg s odmzegboero
(393900l 3mMgd300l JglsdengdErmds

@3- b3ds3Y., 0. LobsGwyeody.,
- 90b0s60dg., 3. oBL0s., b. IsOFsM060.
L) 5¢09dLsb MY bsm0dz0ol InOHRMEMA00L 0bLEOEGHWEGHO

3OUBBsIA0. B9F603900 36Gmgelol DHOLSE 9H0s® 3o090mb bbzsslbgs Rsgdmendol by-
3330965 03560 bIBY 3obs 89365 XIROM 53EH9OLIEMO. JH0r9H00 Lo RSFHMOL 5635z H0
bsgm53602369800 @ bofst8crcr 3086308, Hsg brmgogmor 890006393500 03930 3Gx9b0wcn ©935-
@©9898L. 30805505, GmgmEg bhGgbol 9609600 Rsgdmmo, bmgsdomermgon® bgdmddowogdsl sb-
@96b 23560b3Yy, Bsi 0f3930 U3930%03290 69063290026%09¢ 05GH@39390, 263560 BIoL (HBHm%030-
bs @ 89¢9s802¢70bIol Iadersb. s8 3065089800 derogihgds 7356835 - s00aHb00  36Hemapglgdo Jbemgo-
9830 ©s 0BHI8s Fer00bm360¢985 57568850 BY.
3990056 3592006567 F930bfs3¢m900 308(s3029¢0 UAEG9bol 85307965 Fs060 20600583980b 3032~
O5e5d9bdo Bocaermzonto 5806980l d9dpg9cmBol 335¢79850m85Yg @5 58m3zem9b0mo 3ePOm9Bol

3026099305 0693500 75638500000. 33026960202 @5 3000 390 dyea30 38039 x81930b 363909800
303005¢r399b30 Js@sero [6930L J6005¢9m3 G300 dgorcaoor 3sbolsbmz6s domsdobybol - beatrsco-

965¢0b0b, byteadmbobols s @maRsdobol 302659609 6s¢00.

850033019350 83083965, 520 308655009cm0 UAEgbo of393b 9608369¢m356 (330009898l 50-
603b9¢00 805806980L 1936930500, beagrer 5563830000 3020599305 ©3PIB00 353e9b5b sbIbL Fs0r

9895605 BY.
053956002 bodg3980: 308653029¢70 055350985, 303005¢Psd9b0, Boammgorto sdobgdo, 0bgzso
75638s000.

3996039600 3OHMYMHgLoL BOHELMD ghms 2oMgdml Lbgoolibgs Bod@mMgdol bgyeg-
965 MmEsboBIbY gobs 09305 YBOHM SOOI, 9OMN-9OHD s1go Rod@GMOL Fomdma-
396L LagmxsEbMzMGdM s LEPoMTMM odM305, M3 Bmyoghm Jgdmbgzgzsdo ofj3gal 3Grme3-
LOME 593500 JOJOL. 300MSE0S, HMAMMF LEHMILOL JMM-gMMO BodEMMO, BMYIPOOMEMYO-
M6 Hg0md0ggdsl 9Bl MMYboBIBY, o3 0f393L L39Y301303996 bgoMHMIMIMEG M G-
39390L. MmOsboBIOL BHOHMBOIOLS s gBHOdMEOBIOL BmdErsls. 53 306MHMBJBT0 0MM393d 9b-
33> - owEygbomo 3MHmEgbgdo Jumzowgddo s 0BOEPYds Fmmbmzbogds H9byBdoDY
[1;2;3;4;5;6;7;8].

Bg99m 50608690 sb A98MmIEobsMg LoobEHgMgbms 303Mmmosdliols BmyogHmo dom-
©MQ0M0 530690006 - LyB™EHMboboL, bm®o®mgbswobol, mgsdobol LgzMgsool Aglfogws
30065:300L 300:MBYOT0 O FodMIMZEIHoo MLZ)3900L 30:M9J30s MHYZ9WO FbadsOm.

33930l doBsbo. 3300930l JoBsbL [o@dMogbs 3035 MLOL BdoMEIMYOGO 5T0-
Bgdol - LgHMEMBObOL, MMM IbsEr0bol, mEgsdobols bgzmgiool Tgufogers gdudg®odgb-
380 30005300 3500l EOHML s ZTMZEgbowo IM®3939d0L JMMgdaool I;3009-
MBS MHYZHO 5596ABSO.

0olsems s Igoxmgdo. qJu3gM08g6GId0 BoBeM©s Lsd XMBO© ogmaowr 50 9506
DOHILOME 300HM300Dg dsboom 180-200 oM.

I x39530 - 20 3530 BOHILOMEO 3b™M3gEro, H@IWGILSE 2 130L 46353 MdST0 ymggeo-

200



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

OO MBHIMIOIMES 1 Lssm0sbo 30dMHMLYBbLO (3000300l 35MsdgEMgdo: Lobdomg 50
33, 593@0@v©s 3 33), 31 Y0MJds beM309WEIdIMES BMYSO 30dM300L Lsbom.

II a0 - 20 30605335, MHMIEgOLsE 303M309wo BLEHMILOL BMEDY (303300l oMo~
89OV 0gm 05039, HoE 30OZI XyIBT0) Y39 39mM) L 3963398 1I39PIOMES MbY-
39000 x5bg0s00L (Manufactured by “AQUAGEN” internacional, IIVC, Oxygen Supplement)
36093560530b 0bgd3os 89990 3MM3mM300m - 50 93¢ IS BLBsMO 0blbgdms 1 8er EOob-

AowoM9dw igoedo, bLoobgdom MBs ogm 100 d3¢».
5060860 Xm0l 3MmbEHMMEWs© - III Xamn0 - 50gd9mo oym 10 BOHELEOWWwo 0bdod-
GO0 359M0 3005335, OMIgOLSE BoESM©s 439ws Bgdm s0bodbwero gsdm3zegas.

(30990l EsLEMWmadol 999y (3DM39wgdol 303MmMsdnLol JumgzowgdoEsb ogm smg-
00 03MMmbObK 0. 30MF0bgdOL 2obLEBEZMS Jumzowdo Bos@oMms domswro §bgzol JoHm-

95¢MaM5x800L FgMmEOm. J0©YdNEo MoMEYbmdM0g30 Jmbs39dgdo Tdsgzs 35M0SE0Y)-
@0 LEAIGHOLEHOZOL BJOMPOM. Y39 LHyolo Tohz969d9w0 dokbger 0gbs 100%.
Gomgdwero 39wgagool gsbbowgs. 2s0m33¢g358 33083965, GMA gdudgm0dgbEdo bmMaweg-

Bogrobol mbg bm®3sdo (Loggwo 3bm3zgEgdol 3 Xawxo, Ls3MbEMmemM) Fgs0agboo
1033,2 + 73,3 ba/2y Jumgombg, bowwm M6 030560 30dMsEowmo Lgeblbol 9999y 30 (Logdudy-

603963 ™ 3b™m39egd0L I Xawx30) Jobo 3m6396EMoE0s 32%-000 Jo0baMEs s G9500bs 1368
+ 82,44 by/3 Jbmgoeby.

L59gb3gM0TgbEHM FbM3zgEgdol I ¥amaz3do, 30dMIE0YWO 35MEWMYO0L MHYZ5O H5bYds-
o 3MmM9d300L 30MHMdYdT0, bMEsEMbsoboll mby 0b@ed@dm 3bmg9wgdmsb dgstg-
000 LAGHOLA03NM© LEOHIMbm© FdzoMmEs (p<0,05) — 78% -0 s dgoaobs 814 + 51.0
62/2 Jumzobg, bmwml xama30l 3bmggewgdmsb 9gedgdom 40%-0m ©sozwrm (p<0,05).

LgOMEGHMBobol 3mb396EGHME0s 303MmmMoEsdmliol Jumzowdo 3gdME0MEO 350MEMYO0L
Bo0myse0dgdol 99dgy (Logduddmodgb@m (3bmgawgdol I xawao) 146%-0g o0BsM@S
B3 856396989 m9b 8909693000 s goagbs 1181 + 60,7 ba/y JumgzowmBy. Hs63dsc0l
0699d30900L B3mbbgy 3o (LogduddModab@m bmggargdol II xamx30) s0bodbmwo domsdobols
©Mb90 135%-009 3m0dods s bEMmgdom Gmero ogm (p<0,05) 10885 + 47,3 ba/qy. bomgrm
Lo3g9wo 3bMm39wgdolL I xax3:msb d9sMgd0m ©s03wm 7%-om (p<0,05).

396L93MMgHBOm LB TBIZ00 MGBIToBOL BomYbmMdMOZ0 (33wowgdgdo 9dudgeodgb-
Aol momMgMEo 9@s30l dobggom. dolbo 3mbiEgb@®msgos bmggwgdol I xamado mvwyzo
033000050 ©5§3900090990 0gm 3mbEMMEmIL d9sMgdom ©s 99oqbws 14%-b dobo Bo-
fgobo 3609369 ™Md0E 569 BHmeo oym 81,7 + 12,07 Ba/adbmzoeBby (bm®ads Lsdmswmeo: 577
+ 11,2 By/g Jumzgowby), 796305000l 06gdgool gmbBg dobds 3mbEgbE®maE0sd LEEHSGHOLEH03Y)-
50 LsOHIMbMm© IM0Ts®s s F9500996s II XMz 3bmggwgddo 414 + 9,57 ba/aduimzowmby
- 71% 30b5@OM@mb 99smgdom (p<0,05), bemgrm dolds 3mbEgb@®msE0sd boggwo sbmgg-
@900l I xamxzmsb 89smgdom bEHsGoLE03 MM LsOHIMbmo dmodsds 407%-om Logd-
13JM0dgbBH™M 3bmzqwrgdol 11 xawmxado.

3bM0E0o: 30ms306900L3mb396EMG0Eo (33¢0gdgd0 30309 sdMdo ogudgmodgb@m
3bM39g80L MommgyEo xawy50l dobgyzom

201



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

3mGdmbo LgOmEGmbobo BMoMm9bs¢r0bo ba/y | mxsdobo by/y
6a/9 Jv M +SD Ju M +SD Ju M +SD
I xamx0 1181,2 + 60,7 1368 + 82,4 81,7 £ 12,07
II xamx30 1088,5 +47,3 814 +51,0 414 +£9,57
IIT %3530 3mb- 803,6 + 23,4 1033,2 + 73,3 577 £ 11,2
&OMEo

B/a Ju - BbM®s30/3650 Jumzowby

M - b53w)ogom; + SD - bEosbIMEMI0 25sbMs.

©5133365. 3030553 LoL Jumzowdo Bomsdobgdol 3mbigb@ Mool Gglfagwrolisl dowmy-
0o 9mbs(399900sb godmdobatyg, 300MsEool Bgdmgdggds 3s9M0 30MHMR39dOL M-
BoBIbg 0fj393L MTs (330EgdgBL. 39MdM©, 8600369wMm3bs FmMTs@EHgdmeos LyMmEHmbobo-
LS 5 BMMoMgbs¢erobols Mom@gbmdMogo d5839690wqd0 303mmoesdmlol Jumgoedo, bm-
e 9390bsermds (3mEMgdEos, 30M9396G05) Mbgzoo F9bgdool 0bgdiool Lsbom, swgdo-
5@ 8mgdgql 3OHmEglby: LgOMEMBbobOLY s BrMo®gbswobol G99339w™ds 303MmmoEns-
dmdo dooliMonzol Bm®mdol dshgzgbgdaroliznb, bmwmm mysdobo momgdol Bm®IoL Bs6m-

393300,

@oBHIOGOS
1. B530d9 3. - 3OMMBILOMEO O53500JOJO0//MdOOLO, “bg35600”, 2000, 80693.
2. am3060dg b. Lobogzodg m. 856§3535 8. - dBomTgdsbogzs s 306gBoMmEM0s, //Mmdowolo, 2022,
29993. ISBN 978-9941-503-02-3.
3. Awmromwna JIL.U., Caapxommens JI.M., IlaBnosckaz H.A. geiictBue Bubpauuu Ha
6uoXUMUYeCKUe TTaKa3aTey, XapaKTepU3yIollie OKUCIUTEIbHBIM MeTaboIu3M, UMYHUTET, OOMeH
MULIEYHON M COeAUTEeNbHOU TKaHeil (0630p auTeparypsl). MeaunuHaa TpyZa ¥ IPOMBIINIIEHHAS
sxosorus, N2 2, 2009. c. 32-37.
4. AbushakhmanovaAKh. Features of hormonal homeostasis under adverse industrial and ecologic
conditions (a review) // Gig. Sanit. 2001 Mar-Apr; (2):28-9.
5. Ando H; Noguch R. Dependence of palmer sweating response and central nervous system activity
on the frequency of whole-body vibration // Scand. J. Work Environ. Health. 2003. Jun; 29 (3); 216-9.
6. Bodnenkova G. M, Lizarev A. V. Pathogenetic role of immune reactivity disorders in mechanisms
underlying relations between hypothalamus- hypophysis-adrenals and thyroid systems of vibration
disease // Med. Tr. Prom. Ekol. 2005; (12); 25-7.
7. Kvorning T, Bagger M, et. al. Effects of vibration and resistance training on neuromuscular and
hormonal measures // Eur. J. Appl. Physiol. 2006 Mar; 96 (5): 615-25.
8. Tretiakov S. V, Spagina L. A. Right ventricular function and pulmonary circulation homodynamic
in patients with vibration disease // Ter. Arkh. 2005; 77 (12); 18-22.

202



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

Vibrational stress impact on hypothalamus and potential for correcting identified disorders
Summary

With technological advancement, the impact of numerous environmental factors on the body has
become far more aggressive. One of these factors is domestic and industrial vibration, which can
sometimes lead to occupational diseases. Vibration, as one of the stress factors, has a general
biological effect on the body, causing specific neurohumoral disorders, disruption of trophism, and
disruption of the disruption of the metabolism of the body. In these conditions, oxidation-restoring
processes in tissues intensify, and the need for oxygen increases. Therefore, we studied the impact of
vibrational stress on alterations of the biological amine concertation in the hypothalamus of male rats
and the correction of the detected alterations with liquid oxygen. The concentration of the bioamines
norepinephrine, serotonin, and dopamine in the hypothalamus of control and experimental animals
from all three groups was measured by the high-pressure chromatography method.  The study
demonstrated that vibrational stress alters the release of these bioamines, while oxygen correction has
a positive impact on their regulation.

203



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

204



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

L9YJE0s — Section
IV

LYEPOgMHGOIOL §3MEPMYOS
Ecology of spirituality

205



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

mMBEOHMUZELYDS 9300060 5Bs0Egdol Bmyoghomo sb3gddo

06069 300890009, 153560 EMYM>G30(m0

93530 H9Mgomeobl Labgedfogm 1boggdlodg@o
L5JoOMNZI ML g3MmEMyoe 393609609350 535009805

38bAGIH0: bsTraddo ssbBHI098rcr0s, (ad #056ml3amsligeros §302¢rmg07960 35b502¢m9Bs
dm0ps3b: 85(90ml ©s35000 302bSL s #b3698b; 9302¢780795 5 BEGM6985L; OHIBXIe9B00 26096~

O56098b ©s 932¢3029(3© brynos J393900. 0bfsz3¢n9900 82969858 500535096, Geagm@g 00096~
0335300698790 00639829¢n9898b, Hd9crog JgEdberB0skgs 5500560 B30l Godstro. g302¢mgo-
960 35b6503¢1985 FoBbs obsbszl 3m@bol, 3mHdbmbgbol s dmfdgwgdadol Fgmfydsl. 8sbbogreyemos

500 Ggdp39¢70 d93609029¢8909:36980000, 0EGIBLI980000, baBISHOLI-¢0 ©s SJH03BobL U399B9-
80. 35002(9360¢m0s bsorsbsor sli336980.

053356002 Lodg3960: @sfyg80000 3¢7sb980, 3sbsorengbs, 3s(9deb o335, 30@bs, J302¢Pmg0e9(H0
smbs.

565090060 ™39 93Mm@MR0Ho 35ELEHMMRBIO0L gOHm-gM0o 36083690356 JoBg-bo wb-
5 b50mM35ml IbobEgmdol 930mEwma0MMo 4sbsmEwgdol sdswwo Emby s dMbBydsdo ho-
69300 99092900l Fobslfo® AsbLsBEZMHOL Fgdergdemds. LHmGg s30E™I, dmrm sSofjery-
Megdol 496803e0mdsdo ©ofiygdoom 3eolgddo 93mEMY0Mo FobsmEgdol Lszombgdby yuy-
M5 A50BsMS. Ygdom 3wsligddo d969d0LdgEY3gegdol Lolfogwrm 3mGOLo sdob-
30L 439Dy bBgaboyg®ger dgledergdermdgdly 0dg3s. 35Mg0mb E30L s 93MELMYOME
2396098580 BsEo 3936096M9d0 o ToLfogergdegdo M3w0sb, GMI 93MEWMYOMGOHO yo-
Boonggdol JoBsbos 06030l s BYHBMYMGOOL §3MEMYOMGO 3 EHWIOHOL hsdmyswo-
0905. 93MMF0YMH0 3EGHMOOL sOLO Fgodwgds Fs0MZoWML 93MEMA0MEI© 39630056 7-
0o (36Mm009MHxdoL, 90MmE0MHo S BLOJ03WEOO JEYMTIMIMOOLS S dg3boghH s ©s-
331369390 57d5gMmBLMBOMO WYEHOEOEHIOMWO 3M5dEH03w9o boddosbmdol MmEmYEmE g6M-
056Md5.

930 MQ0M0 399EHNIM0L 3nd3mbgb@gdo dmoaagl:

- 296099mb (3300 3M@BSL S MBIMYOL;

- 030MP0NM SHBOHMIBYOSL;

- 00093000 MOHOGDES3090L;

- 30 MYOIMIQ LYBS 393900

L3MEoL EsfYgdomo Loggbmmo 360d3bgwrm3zs60 MMEos 2oMgdml 33000 MHY39@0
23960930l LoLEYFsdo. IHYgo0mo Loggbwymol MIEHMBO Lobgmerm sbs3ol dmbFsgzErggdL
3bsbosMGOM (32EBOLS s JOTIMEFPOEGOOL B0 IHO GOHP0DbMDS, 5T0EHMI glodegdgE0s
35LHogargdgends hsdMoygseodml dscdo 34969dobsdo 3sbbolidygdgero sdM30EIdIEgdols
L50dg™ Logdzgero. Bs383900 930560 SHOMZbYdOM S J393000 96 F9BEIW 393009006
239609093390 Lodys®mbgsb s o3l dmbgdoll Boffowo ™3e0sb. MIgMmbzasbger ds3-
390U, (3bMm39w90L s 83g65MYgOL TGOl sTYSMYBME0s 0bEWOEOIMO YHIOIOHH3gy™dbY-
05 QO MOHOYOH 50Jds, 5d0FHMA 353030 S0P 900J359L S 0MZOLYIL FoMGIML EZ0L
§9LgdL, 59393L 900 MOz30L0 BdBBIBOL bsfows. FYgdomo Logggbw®mol wdzmmbo bslizmenm
3b530 Y39wsHg IgMdbmdosMgs 2Mgaml 253cgbols odsMm. 3bgdol olGMEmool dqbfiagarols

206



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

30m3gLdo goMgdml oE30m0 35380MHJd0L Tglobgd 3mEbol BmMIoMmYdOL TgmmEmEMAsls
Q©OEO YMMo®gds 99393° MIEO™LIWILgwms d6900LdgEY39egdoL Lsbzmerm 3OLJo.
JoOM3900 933MMH9d0L F0gH IMbMYMIG0wsE 5GHOL 348539090 gl Logombgdo domgds-
A030L 59m356900L 459mygbgdom MA3Gmbersligergdmsb (I-1II 3ewabigdo) [1], [2], [3]. wdgtm-
Lo bzmerol IMLHogarggdl sdg00 TaMabMBYEIMdS S MBIMABMBOL bsM0. sFoE™I JoB6TY-
fmbowo s smEowgdgEos MIEO™MLIELYEgdL 3sbfagwmo 3s@ogzobigdom dgbgmb y3g-
@ 3m3boe 5MOLGILL, bS OLHogE ™Mb s0BILMB LOoEsdsByg. Mbs WOOLZLL Jombggdo: M-
A™3 560l gl Y3930 (56 bmm) LomEsMmo, MB3gwEm?* 0dsEIds Jombgs: ,,Ms 2sdmygbgds
agal 3sL?“. M@t d9GoE, Mbws M3sLbml, HMA LaMagdgwo, Bosbol Auysgls, BIMMBO-
0095. 50530560, OMAMM 3 HBEYMdM 030 sOBYdS, 39T0350 b 300 MdEIL FILBEIL ,LSM-
2390MdoL 6039MLOErE LobEJdsl® s dmddggdol 3933w 935 s0MBoML dmddggdol
M5BIOM F3H03900. 59 J03MM 3mb3gBE0JAL 89300 LogMmm 5J3L Logmabaol 35@030L;39-
35L096. ,LOT35M 05, HMIGEVBSE 5T0sbO JBOELOL Y3zgws 3MEboo sGBYdOL dodsMm, dsbs
6590300 306HM3bgds® 54393V - Pats 3d30MdOL BMdgEol 36MYIool em™mgsE0, M-
AMOOL owmbmgmbo, 3wdsbobE0, gdodo sedgM@ 93503900 [4]. ob 53(3303gdWs, MMI So-
90560 9m03v9MH0 bgds dbmem 35806, MmEs dobmzol dmgmo sbmgMgds §Hoobwss, 0gbgds
9l 339-b56M0L, 3bM3z9Eol ™YY b3y 580560l Logmaberg. ,3g 356G bogmabag, MHMIgELss
LmEL 3BMZHYdS LoEgmEbEggdl InMOL®, seEdgHE 835039M0L gl 3mbEHWEoGO Lsds-EgdSL
2359930 303390 SBOO 5@F0BOL SMLGOMBL LodysO@LbmMb 3bgdM0gz0 35380MH0L QoMETo-
39006 5 dolo bEP0gMo A9BEEOL LYMHZ0EWOom. STMHOYSE, BE0gMgdol s Bbgmdol ogs
5376059966 3600369 @dSL 0d9gblL 96Mgdml HE30MO JobsmEgdol LolEgdolb gbgomstg-
05do.

50998000 Loggbmmol MdaMmbo Lslzmem sbs3ol dmbfogerggddo AsM9gdml (330000
239600980l Bogswgdem J0b0dsErMo Fobss®liol gobloBg®ol Lsgmdzguros 3mEboeo
™mO960Ddol dgabogrmewo 3mbagnEos s dobo 353006Mqd0 AoMadmbomsb. sdol Loggdzgaby,
MdaOmbo Lolgmem sb530L FLFogzwqgdL F9w9d-c0sm A9BIZ0MMME dbgdoL, Mrmyme s ve-
00760535380690990 VoMYOMGIOL 253905, HMIgwoE FaMmdbmdosMgs 5530560l BsGg-
30L 90856m; MM 3G0b303900 d896gdM030 MBOYIEYdOL, oo FmEOl Bosbols doggbg-
00l 993 gdEMm-00L dglobgd; Lofgobo M3 O0WGds FMIML (33530.

930 ®a07M0 G0bssMlo J0Bbs@ oLabsgl 3m©bOL, Mmdbmdgdol s dmddgwgdg-dol g6M-
9958 MON0gOHHMIGOOL Bsdmysgrodgdsby. 0go ImoEsgl dg3bogde-89d9i3bgdom, womgdey-
©9000m, beMToGH0ME s 9gdBH0Z3MdOL S139JEHoL.

235699mU 969x%dgbEHoL LodgEbogMm s bogsbdsbsmmgdwm sB3gdEo Ladrgowg-dsls odeng-
35 0916905 5gdmero 0dbgl, HMmYMOE gHP0BO FE0bMds, Los 8F0-MME SMOL 393~
Fo6H 5090 MLvEom S 30Ebswo dBgdOL MdOYIEJdO.

©0MGOMEgd0mMO S139JBH0 STOHMNEGOL dBadM0z30 MdOYJBHIOOL, TMMmOEGmO, ghmgdo-
3760, 89993690000, 3605dEH03990, LEBOE MO, 3080960 s bbgs GILGMEMdIOOL 3MmT-
3¢9dLol o39L s oo 3608369@MdsL 5EsT0BOL (3bmgMmgdsdo.

B®ds@Gomeo s139dGH0 SLobogl 9esdosbol Jigzol bm®Magdl dmbgdsdo, s3bmdl oo s
3bFogenols 3500 Fglodsdobo dmddggost.

207



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

15d3056mdOL s139JBHO Fwyeolbdmdl brMmdgdols s fgligdol dglsdsdolo zmebol d9gdqgbsl,
53 99L5d¢9d9EL bol d;3965M9900Ls S (3BM39EGOOL BYoEOO EIHTMYdIOL 4oH39L
06986030 MbIOLYBdOL MY3MMEYEOMHYDL.

9b 3B39dBHgd0 Lox’gmdzwa MIY3L WOFYJd0m LoxkggbwMbg AsMBML 3300 FbsMEGdSL
5 9I3OMB3ELYEGOMNID JoMHO0MSEO FoBBIdOL ZobLsDBPIMN, Mrog Imombmgl:

-0mbfogeggdobomgols 0dol ©sdEH3ogosl, Mmd dmbgdsdo yzgwsxggho gOmI-Bymmsb »M-
009MHNEH35380609d0;

-00bfogeggdobomgols 080l 490530 IHTSMGILL, 0¥) Mo@Gmd Mbs 0EMEIL 5©sb0s6as
016906030 393006M900: 0TOLIMZOL, MMT 5O SIMOZ0ML OLObO, MO 9©s3056JdOL Jogk
016906030 353000900l IMM3935 0f393L YPOYMB0m F9gaJdL (MMM d+bgdol, b9z
539 9Q05d0560LmM30U;

-0mboge9900Lm3z0L 0dob Lfogwrsdo, MHmamm dmodsgb 0mbgdsdo, domgdmwo 3mbol
Lo93dz9WBY OHMYMO H5TYSOHMD YYOHPOIOHMBGOO 09bYdILME s FoblEBEIOME dmJdgwy-
0990 dgloderm 899900, dMmobEobmb dosmo Tglsdsdolo dgg3elgds.

239699mb (33000 (32BOL FobssOLO IMO(353L F90g LEZONbAL:

o 3mEbso MmOHYB0BIGIOL IHS35wxBgMHM36Ids, To0 93MELWMYOMOHO GH-00056Mds, FMEbs-

0 MOH2560DIGO0l MbszbmzMgds.

3MEbOE0 MmMHRs60HTO0L X aRIOOL 453bMdS BT gdsl 5deg3L WIFOMU-3EslYEgol
239536M00gMHMb 45M339Mwo 93mboLEJdgd0, MMIEgdoE M393d0MEgds oo 153390l S XYv-
339030 5OBYdME bbgs dMm30YdYgdgdlL. 53539 @OML 04dbgds 3mEbowro 3496900l BmMTY-
00l gM005bMdOLS S FMZ35GBYMM3Z69dOL 259905 s PoMTmagbogros dlgegl 30HMdYdI0
93bm3zM9d0 39656M99d0L s 3bM3zgEgdol 0gdgdo.

033965090 ©s 3bM3zgEMo MmEmRB0BIGIOL 3530060 Jom 2930 EIIIOL SMGoEb, dM-
BOEMR0YO0 S BBIEOMOO 53300 BoMMb; 330gaMLMSE 353d0oMo BMEOLYS s Qob-
3000509000 3Om398d0.

93065090 s 3bM39ems LoEgMEbol 3mB3MYEHWIEO Fode0MGIOL QoEbmds, Bomo 393-
JoM0 4530390900l 5Mgomb s ITIMZ0YOGdS BsFLIogdSL 0derg3s YIFOMLIEolY-
@©90L Bs3Myse0dgL §3MmEma0Mo baliosmol Lafiyobo Fomdm©ygbgdo. «dmmbzeoliger-
00 Lfogarmdgh, HMI dbgdslmsh 3m3mbozszool dgdobo®Bdo sM0L Lbgoolibgs mMmysbmgdols
LEHOWIGHMOOLs s BMbJ30MboMmGdOL Tgamgds Ao6g Lsdgs@mbmsb. 59539 MM, 5Esdosbols
36:ms 2960b0gds HMYMEE 25098l Fox3mMI0MYOYIo BodEmeo.

* 5590560, HMYMO3 3030 5OLYDdS, Jobo Lobmzmgdgmo FoMgdm, Mm-3gwog »bervb-
39wgmgl X s63IOHMGEMdL s bm®MBogr® 3w9bd30Mmbo-MgdsL.

930¢Ma00L dgbsbgd Lsfgolo 0©ggdo GgbodwrgdeMdSL 5393l IEOHMLIEs-bYEgdL yo-
935™b 9580560l doMmEMA0® dMbM3boEGdJOL, HMIGEW ™S ©309YM-BoWgdS3 dqglsderg-
0905 AbmErmE BMOHBoerm® LobmzMgdger 4s09gdmdo. MIEM™L-3asligergdl ©I30msMEIOSm
X960l J0bsasbo 0oMgdMEgdol 2oagds s XBLOMO FbmzMdOL Fabol Lsfyobo
Bo@gdo.

e 376906030 OLOLYdOL 2sdmygbgds 5sd0sbol 93mbmdogme Loddosbmdsdo, gotgdml

Q5006dMMgds.

208



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

b §omBmoaabl LemEosm®mo 93mEmyool 9ergdgb@Egdl, MmIwgdoE dgLadwrgdermdsl
3d@g3l dmbfogerggdl 8mobobmb §3mbmdozme Loddosbmdsdo s9mygbgdremo dmbgdMogo
MHgLOLYdOL EYIMBLEHGOMYOS T5Q5E0MYBOL godmygbgdom. slnMO HTIMI0 IO GdYdO ¥)0-
3OMLIWILYIYdTO 530M5MOL 93mbMIoE s FBOHNB3gE IFMI0IOEYdSL dBIdOL s
oo LOIOMYmdOL J0T>M).

e 376906030 HgLIOLYOIOL (335 S SMAIDS.

016900L09 39390900l TGuFozEoLOL A9BOLEDBPIMGIS 93MEMAO0L s FoMHJIML (330000
009900l 25630m56gd0L bydo mby:

I ombg. 8mbgdol Mmdogd@gdo obobowgds 3939, dom TmMol 353006MJdOL ba®sldol yo-
6999.

9l ™by Boomfigzs 3039w Jarslido. Imbagerggdo 9Ebmdosh Mimwm s gmE-bowro dv-
Bgdol 3m33mbgbEH9dL (35900, figswo, 3By, d3gbstggdo, 3bm3zgergdo), 3mE-bowo mMmysbobdg-
0oL M3omE039L 3aolioggnlzsEool. obobo bfsgermdgb di3gbstgms s Ebmzgwms LbsdgstHml
(3903999600 Fo6H3mTo 9600l 5dmEbmdsl s Jom By BOHMEIZ.L.

IT mby. obobowgds »MHDOgHM3Is3806MHgd0 MLmeEm s 3MEbor dmBgdsl Mol s (3¢~
3H50 09969d0L oas 353006MHGOL IMGOL.

9L 009900 FgMOYg 3LOIL 0fygdl FobgzomsMgdsL. Iglsdyg Jersliol sdMs3MGOOLSL dmb-
§930990L by dgqdermo sHLBSE 3596m0L, [yeol, bosogol Mmoo 3mEbswo mEY60BaY-
00l 3bmgMm9dsd0, M5 3609360 Mds 993l dbqdsdo d3gbstggdLs s (3bM3zxErgdL. Bsdmoyswro-
0mb 89990 MOHM0gHNMDdYd0 I3955M97dLs s bMZzgEgdl mEol:

-393M(39¢900L sMgscols Jobgzom (9mbfagerggdl vbs 8990wmom olsrdM®b Mo Gl
bEOE9d96 9306509900 (3bMZYMS o3 3Igd500);

-33900L gmmeol dobgz0om (053039005 Mbs obfagErmb MM EH039b0 33900-000 KoF-
39%0b 89©p965);

-6 ML SBOHVEGOL OO Lobgmds Jgmmg Lobgmdol 393M(39wgdsd0 (1IEOML-3eslg-
@gdl  mbs 899demo sbLBE G Gl sbMMWgdgb 3BM3gEgdo bowols s d3gbstggdols
09LEolb 3930 3EgEgds30).

9mbfogerggdds bs 99demb 45bLsbmgmb dzgbsdgms s gbmggwms 3936 3g-gdoL
3695¢00b 2odmEbmds 496339990 60db9xdOL byg3MAzgwBY. 53 Mbybg bgds 35900, Hywrol,
Bossg0l, 93gbstqdoLs s BM39wgdoL sE30L Tglobgd 0bgm®Tszool 8gabgdvywo smgo-
Lgds [5].

III mby. aobobowgds d3Mbyd@mog30 dmgwgbgdo s 3MmEglgdo (dmbgdol bgbmbm@mo
(3300 gd900, 36gdM030 BMbIdOL RMEOOWMImMOEIB LasdbMHgmolizgh 3wol dobg-bgdo,
095900l dGr¥b30L Lobggdo). s9 Fgdmbggzsdo dgsmegds 30HyH-09gaMdMOZ0 393806M0. 53
©MbgHg 45bL83MOGOMWO YMMIEEIdS JITMBS 5580560l L5gd0sbMdOm ASTMF3gwyo dvy-
6900l (330003900l o 35¢olobdL. 93MmEMA0MHo 353806Mgd0L 3:bs gbdstgds ds3-
33900 ofjobslifomgBYzgermb dmbadsby 9060l Bgdmddggdol 89wgagdo  (Fomdgdol
50mAOMBds, BFMOMOH@Oosbo bggdol dmIMs, 300mgdol InL3MdS Bo0gsdo s 9.8.) s 95390Mb
23960990 (330000 3MMY-6mBgdo.

016900L993HY39w900L LfgoLo 3MOLOL TgufogEroliol MMM Iealigergddo »bos hodms-

45¢00dL 99890 Fomr3m©ygbgdo:
209



bsgemsdmMobe bsdgzboghem 3mbrgmgbiaos ,93memyool msbsdgmmgy 3Mmdegdgdo®
000¢0olio, LsdsGmZgErm, 17-18 md@Emddgho, 2024
International Scientific Conference ,,Modern Problems of Ecology* ,
Thilisi, Georgia, October 17-18, 2024

-3b™3MH900L LoODMEOL, ¥boIoEOMIOLS S LEOLYLEOL Tglobgd;

-439ws 396906030 Md0gJEHOL MOMNOYGOHI53806MOOL s LMYGdWOIbMBOL TgLobgd;

-gb™3mH900L Fy39GHMdOL Tglobgd.

©5§4gd0m0 LsxzgbmEOl abgMErgdol d90gy dmbfsgwgd vbos oML, MMd dmbyds
3oL gH 0560 3MI3gdlo, HMIGEoE LEIBOEIYMHOS Fsbsd, Lsbsd oo SO JOHPO MM 56
MOl MM3JMO. F5goO0Mo©, JOHMO I3965MH0L Lobgmdol god@mds 0f393L 10-csb 30-0¢y
Lobgmdol IFgMoL A5JOMBL. 39UEH0E0Yd0m IMfodwrmer s00 Fool dgwderos ghmo gMobgg-
ol bLO33EOWO 5dmofizomlb o Lbg.

239M90mb IE30M0 O 93MEPMA0VIM0 3365 gdoL LEdME MM FoBB0s #obs-gomstml
5530560l IBoymaxzbs 369gdsdo Mo30MmbsMHo boddosbmdoLlmgol. gl 60dbsgl, M swys0-
90905 89900930 BBl 296300509ds:

-06906030 3md3MbI6EJOOL MMN0IOITMI0IOEgdgODY MO0g6EHOMYDY;

-990535LMmb 53 3033Mb7g6¢)Yd0L IEYMTMYMDS FoNO 39O OIMOOL MZSWLYB-OHoLOM;

- 0Bgds8do 0y dmgdggds, MM 56 SBOBMD dmbgds.

239M99Mb ©HEZ0000 S J3MELMROMOO 32bOL s YbIMJIOL BMHToMGdS Mbs dmbgl
3bmdoo Palol Loggrydzgarbyg: ,,0530JMg AEMBIWIMIE-00MmJIgEY MISEMIE™. gl babl
Mls350L oM9aml G300 O G3MEPMA0IMHO FoLoerols dgmBgz0LOl 3om35¢oLobgdmwo od-
BaL LHogegds8do 08 FBIMOL SEHOWMIMOZ0 §3MEM-30IM0 F5MGIMLMZ0L Tobollosmgdgwo
360bizo3dgoo.

390myggbgdryro oBhgOaGHYOs

1. 05856 ©M®5830¢0. MIEM™mbmsbgwms (I-III 3asligdo) sd@ommo LHogwrgds 4o6ds-
300050909@0 5 LBOYIBMSTMMOLO 3530060700l JobssMlol AJmbyg Bomgds@o3 Mo sdm3569000.
Ly 45800 399emds. 2019 fgwo. 664 4396©0.

2. 5956 MYM5930¢00. »I3OHmb3ersbgems (I-III 3arsligdo) sd@ovMo Lfogwrgds Logsb-
50m6MH0bo 3538060900L IJmbg 93MmEMA0MHo s dB1BOLES(330000 obssMlol dJmbyg dsmgds-
0300 59m3569000. sHlv 250mB3g0¢mds. 2019 fgwro. 162 4396 0.

3.Tamar Dograshvili, Bakur Bakuradze, Giorgi Bregadze. Active Teaching through
Mathematical Problems in Primary School. Journal of Education and Human

Development,13(1),pp.10-21.DOI:10.15640/jehd.v13nla2.URLhttp://dx.doi.org/10. 15640/
jehd.v13nla2.Volumel3, Issue 1 June 2024. Brooklyn. United States.

4. Albert Schweitzer. Kultur und Ethik. Kulturphilosophie. Zweiter Teil, 1923.

5. 96360 Loz m g9ads. sFygdomo Loggbm®mo. 2018-2024 {engdo. 3969d0LBgGY-
3909%0l 3OMyMsds. mdogrobo. 2018 Hgwo.

Some aspects of environmental education of junior high school students
Summary

The paper confirms that the ecological education of junior high school students includes:
environmental protection knowledge and skills; ecological thinking; value orientations and
environmentally friendly behaviors. Students perceive nature as interrelated values that are sensitive to
human intervention. Environmental education aims to combine knowledge, feelings and actions. The
scientific-cognitive, value, normative and activity aspects containing them are discussed. Appropriate
conclusions are drawn.
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Environmental content material as active learning component in primary grades
Summary

In the paper, it is justified that the material of ecological background is used as a component of
active learning. We believe that ecological issues should be discussed in all educational subjects of the
primary level, with aspects specific to the subject, on which ecological problems will be covered at the
accessible level according to the age of the students, and the teacher will outline the ways to solve the
problems with the students. Complex approaches to solving ecological issues in elementary grades by
including different educational subjects allow students to see ecological problems from different
angles, and the search for ways to solve problems in different forms proves in them the awareness that
existing ecological problems are very relevant and it is necessary to solve them.
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Elements of ecologic education in mathematics classes in high school
Summary

The paper substantiates the relevance of teaching problems of environmental education of students
in high school. The search for solutions to environmental problems in high school math classes is
shown. Specific tasks are given, the conditions of which are drawn up in such a way that they serve to
complete the ecological education of students and are focused on solving problems. Attention is
focused on the use of different ways of including mathematical tasks and theoretical issues with
ecological content in the mathematics curriculum.
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93530 §9Mgomol Lobgerdfogm «6039MGLOEHYGHOL 3odmd390wrmds. JMmsobo. 43 147-153
2. Xurrusc B. DBorouyst OCHOBHBIX TeopeTrdeckux mpobiem xumuu. Ilep. c. auria. M.:1971.
Influence of Vacaum on Humans and Animals.
3. https://tsu.ge/data/file db/library/Ekologia-3.pdf
4. https://www.radiotavisupleba.ge/a/haeris-dabindzurebis-mizezebi-
kutaisshi/28762432.html

History of ecology, contemporary challenges and ways to solve them
Summary

Specialists agree that in order to reduce air pollution in the city, it is necessary to take measures
against emissions and dust. Proper management of waste and increasing the extent of green cover.
Home, environmentally clean, protect yourself and children from viruses, bacteria and emissions, It is
necessary for this. Greening of the room with plants Two-way ventilation of the house Wet cleaning
and vacuum cleaners Air conditioners.
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05ebgmEma0©H0 3MOMOGHO0 ,,b50039” 8EYMSO BHIMHOLEHWMO
2963005MgdoLsM30L

6sbs dgMAgbodzowo
Logdotmmggeml 93mem0v9® 393609090508 535009d0s
053Md 3039059300 LobgerMdol MgEszol Lybgedfoxzm MboggMLo@g@o

38UHGsYHO: Bs¢rbgracrg09H0 G9lEGlgBoms OS5 F2)BGBHIB00 35sTHBI oS 099000l Bg300-
bo, Bemdgemog b3s HyGobdol  356300056960L #8soarer dsgserool  [s®dmsaggbl. G9bdebroze9to
dbodz69¢7m80b 3296030 ,,b50689L” 356635398290 ©5 b629em0s@© #960,35¢70)00 8:9698603-(930095-

30290 360F6-9¢n985 39L.  (HIBObBXIEm0 0bLUBAGOOL 359356000980b 893050 G9h0 dgbsdergderer-
85 3913, Gogsb IH335¢RIHM35605 Foremosbso Bggombol, Grgmms 30 BOXIG-3IMm8GsR0IP0O Fob-

2960¢rmBs, 56939 8556605 89698(03-C9braBlrycmo 309H9b6605¢0, 35680 R0 DOZIH-890FHSROLICPO
398565985 @5 00 bsHtrsbb3m@dm Jomphgzsmbs, 932990 bdob,  s3Gmdotobdobs s gob-
AObrdoremo (360 BIOb, (Hragatis Js6029em0 329¢70656G00L sbsero bogepbarob 856300056985.

Us39560c2 bodg3980: 85¢n690enmgosimo 30905350, gm0 G0 bdo, s3ei0demobdo, 9309929~
®0bdo, rsbIs%3H0.

AMO0BIOL IyMo© 39630mMgdsL BIoGa Foohbg39b MMAMM G ,05¢sBLL 56 Gglivy-
LgdoL MbogzMmMEsE Fodmygbgdol 3OmEgLl. dmem Fargdol Jobgzom, dEMoEo obgoms-
M900L GOHOoDITo SEGHIMBGH0MOo GHOHOLEHMO 3OHMOMIGHO FEAMIPO GHIMOBIOL Jmb-
399630 FM0sBMYds; BHwOH0DBIOL MO Fob30MMGOOL LowgdMOLLL TGEHIP SIBYIWIOO
bgds GHObLoL303¢0bmGmo Joymds. GHMIBLEOLE03WobsMOBIOL 3mbi3gREE0L Fmszs60
3MLO 5MOL ob, HMI gOHmISBgML sM353806MHML MMM 3Ly s 3MJGH03Mwo Loddos-
Bmds; 86003b9em3s5605 FbodoFgMs 0lgmo 0boEosE039d0l dodsdm, MHrMdwgdoi dgLsdeng-
09l 29bBEOL 3BMZMIOOL 30OHMBFIOL 2omdx MdYLYISL, FmLBsbergmdol T9dmbiogugdol BOHEIL
Q5 50 05b50MO® QBT gdL.

&MOHoBIo MBREOMI0 SM0SMHJOME0S, MMAMOE BoMIMOdOL ©IEg30L JMHM—-9OHMO
360036900 356qL0 GogdGHMMO. Mo LoJsOM39ww Mo LosMHOdOL Tsbz9bgdgwo Lmgwrs©
X9IO 300093 F50o0s, 36033690 M35605 IOAOL 2obgz0mMoMgdOL bgedghiymds Labmywm Mg-
230mbgddo.

05WbgMEMP0MMO MHILYOLIBIOMS S JYOHMMEHIOOD YodmOBgMos 03gMImMOL MgaoMm-
Bo, Mmdgeoi B3s (wom. Saratas per Aqua - xobIOMIMdS Fyarol dgdz9mdom) GHwHoHIol
249630050900l MBsEM Boasoml §omdmoagbl. 2000-0560 Fargdol Gwgs 39H0M©OEG -
0033905 d0s GHwOoDBIoL gom-9mHmo F0dsOmmegds: 1593MMbom—dswbgmemyommo
AH0DBIOL BOIEMBs. BEGIGHOLEOIMMTs  F99gdds 9B39bs Fmbobegmdol dowswro dm-
0bmgbs 193 MOBIEIM-9505%sbLOMIBIWO 3MYOMOEHIOOL F0TSO™, FoblogMmMgd0m, bobEsb-
Moo 51530l Fmbobrgmdsdo. 51939, GHIMOLEHWMWO 653500l BOHIEMdS TgHBMdgEo
3BgMd0x960b, OHMIgm0EIL, YsBobgmoEh s M3M060sb. 0Ts@s dmALobmEmgdol bo-
MobLdsE O M500Jdombs, GHMMOLEHMS 305gMmBoEgdol MbYdss. GwOOLE MW dsBoM by dma-
Lobw®gdol ba@olbol aoblsbmgmolsl 30ygbgdm dgEbogMgdols a@MmbGmliol (Gronroos, C.),
215939 390MM53BOL, BY0MsTEOLS s dYMOL (Parasuraman, A. Zeithaml, V.A, Berry, L) dcm@g-
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@9dL, O®MIgdoE F,mdlobwmgdol baGobbl 4sbLaBMgMeg9h ImabTsMmgdol 3dsymaEoErgdol
©mbol dobgz00 969 Ggmsgzsbgdmwo ligMzolbol msbbzgmom 30BoGMmOms dmermEobgd-
56 (Cooper, et.al., 2008).

31O0OG0 "LooMdg" 3 dsMYMdL LYIBdBHMM303MO LEMEYWOL 006 BMbsdo, JMmsoliols
LodbOIN0m BEZ0L MBoE 950 F-Bg, FodwsMOLHYwol smbBo Mgwogzol dobgozom
932900360l LsdbMgm 0dgMgmol (BgMLsmoL) Fmolfiobgml s dsTM0sbo Bmerol bsa-
bMgo 2936M39gd5Dg 9FoMo—0dgmHgool (Agbbgmob) ool BOHowm ggMEmdl, 53 J3gBmbs-
do ommygboeo LsdrsEmdmosbo ghmbBommwo Hgwogno, 2000 dg@dL Bgdmo gowowob
05050000560 BMBOL dasos® M9gwr0gn3do. wobdsx@mMms© gi dmerm LodsMEgdHoz0
508699000 bdsEI3YH O 5¢3wYMH DMBYBL Fgglisdsdgds. Hodas®olfgwol dms s Bgdm oby-
00 GoMEqdd0 4dsEMBIIN0s Ldw)sErm LoTsrol dmo—bHgMdIMs MHE09gz0, LEWSE G-
Do bgmdoms 496030 3GMmzgogdo V-1g0rMos s 3m3wgdwmos Ggesbre Loggbwydgdl.
bgmdsms BLoM®Tomo boFMol Tsbgzgbgdwgdo 400-500 dgEHGmosb 1000-1100 I9EH®sdg dghyg-
mBL. 39OHMOE LsoMIOL JJEIMYO0M FoasbogMgdmE bsfowrdo Fodersmolfiywrol bgmds 600
393®0 LoedoLss (Fbgody, 2015). 3MOMOEHOL BMRGdT0, J350IMOLYdINYMO BoIdGDS, o0-
@MoLHYOl 35¢093MmEH0M, MM 5M50965dM Boffos® 0gmass: Jotrxzgbs F9sMgd0m dosmso
©5 39560960 BMEro, HMICOL VI 35¢03MmEHOL30Ms HBmerdo s9mgEobgds dobgMowrmMo
09egdo o dgmeg Batzbgbs, d9sM9d0m VO bsfjoeo 4-6 dgBHMmosbo GHaesliol Laboom,
boog 39896909905 LELEMIGM ,LLS0MAOL* BMOZOMO 3M3MBO S 25OL LosgEMIMdOEM
abs (Bbgodg, 2015). "booMag"  5EI0BOLEHMIEF0VIEXSE BIMWPIMOL MHYR0mbL §399m3bol. 353569
L300 F9500gbL 60 39dBOML @S SMOL JMMIPIOHDO 3MOMMGHO, Loss 4 LblsEslbgs Lod-
39960b5¢rm 30900l s 1 MMM fgsmm 5dmgEobgds s IMO35¢0 5350YOOL 49b63Me-
Bgdss Fgliadangdgeo: m0M30ol JOHMbo 3o 93590900, F5MH0EM3560 OsMYHO, bow-
3900-3963m3560 5350090900, JOMb03Mo JmegiEolEo®o, JOHmbozwmo 3935GH0G0 S60s0-
$353900 gmOHIom, 503M0gMGOIMs (33¢0l Ty, ToJM05b0 OBdYEO, FsMowrmgzsbo ©os-
90, 5MG0OH0E0, MBEIMJMbOOMDBOo, 39F-bsfersgzol s935090900, Y Emazsbo Wssz50g-
0900, 3033 J0E0 96 99300009390 T3553056MdY, 3MEoEO.

§odsMoLfyols ogero bgmds GmEOmoLEE—M930Mgo3E0IEs© sdsD s LsobEgmglbm
920mbL FoMdmoygbl, HMIgeos godmombazs MHgwognol 36Ms35wy35Mm0 GMEOHTGO0m, FMem-
0056-BsbBJgm0s60 ©0bgdgd0m, JimgBHoMMo 390Dsgdoms s 35bMmEMsdgd0m, I0EIMO J39-
Bo6gM@mdom. bmxnger MEsdbMLmb dbgdol 083000 dgawl FoMdmoygbl 30 3—0sbo bLodswm-
@ob 3gmbg 3¢l 13gEHO — ,Ls0MIOL gHMBOoEo dMfdg”, dmIguos Fomge Fogbdos Tg@)s-
Bowo. GmEmolEeo dos®IOGH0 dMdgEgds 39OHMOE LooMF0EB LsdbGMgmoo 22 30-0L Job-
dowby »fHomge 3063698599« Losg LoTswwgdMogzo bodbmewo 2588 3-dgy, dors OETs-
00539 0DMEYds. ILOZEgmom, 10 38-0L SAMMIBOT SMTsMMMEos dgbbgmols Jgol
mdseargbo 3(396M35¢00 dgi30LHgemm (2850 ). Loomdg—Homgeo dobzmadols Imbszzambg Lo-
00 9IgEHMO LaMEYygeo 9bs33wgds MmAsbgml: ol Gyob Bgs LadEygeo, Luydogn-
39960 s sSe3Em0o LatEywgdo (Bbgodg, 2015). ©dsE8m0sd Bmbsdo (600-1000 8-0¢g) 4o3-
(3909005 be@om 3535 BmBogMe© 3030 BodDMoms s bsbyMderozo Mdowo Bogbey-
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Wom. 46 m39 35900 LsdMsEM 3gddgModms 10°—Bg o0se0s, 05630MOL Lodwgswm &9d3g-
5GOS +1 =3°—0l BoGMYEgdT0s, bemerm 03wobol 19-21°. bsgrgdgdol ferom®mo Mompgbmds
1000-1200 9905, Mol dogdboddo Bogbrmedo, bmem dobodmdo HBsdms®do s0obodbgds.
003¢0b bsdmM3zgero 30-100 BI-L FgoIbL s bobaMdwogzmds Byws boffoerdo me mgz90-
@go-

M9L39d0o3M0 360dzbgEmdOL 3MMMMEO ,,Ls0M3gL” 2blbgsz9dwo s MM os©
Mb03owMo dbgdM03-M930M9530wo ©IB0TBMEgds 5J3l - MOMLMYOWOHO 3OMBOWO
(853006009, ™., @5 Lba., 1995). 30053560 InmMbM3bs, HMRMO3 5ER0WMIMOZ, 51939 LogHmsIm-
oL GOHOLEHMS INMOOL K sbIDMIMBOL LsFoMHMYdSS s M5 TBMEME MY3MY530. S0b0T-
365l 0dLob Mol 53 EEOML 9b30MMPOMO SOMEHWHODBIoE S FoLEHOMbMIoWwo Evy-
0b30g. 5O ™IMN030 FMLsbergmds MBOHMB3gwymagb syowbHg dmyzsbogro sbowo 3Gm-
©999Ho® GMOMoLEBHIOL, M3 BLEIMOYd0om 6083bgEMmzs60s MEbmgmsmzol, J399bols
13907 AoLOEBMBS,. RIB0E0s, HMI 0l Es3L39BYIBEYdO/30D0EMMYdO, 3063 Msdmegbody
bbom ymgbgds GMHobEGHME 50w by, MRM® dgEs 0d9BL 5EYOWMdM0Z350 b5Ho®T bime-
Lo, 300069 3533000 dmybo®gdo (Timms, & Neill, 2011). 30053500 BoJBHMMO, O3 4obs-
306Mm390L  LO3MOMOEHM GMMOBIOL A963005M9dL, 0dxMgmol MgR0mbol 3bgdmogo yocMqdm
©5 bEAsBEHMOO IM935¢RIMM369055, MBSE JeoTsGols vy 30MmMmIobyMowwrmMo Mg-
bmEOBYOOL bsd3MMbsEm M30LYdYdOE GPsEYds. 98 FBMOZ, FITMMBYME0s sdsEIMN0sbo (500-
10009-00g) Dmbs, Losg BmIogMo FH9Jd3gMoEMIO0 BoBbmdo, dmesmMsdmMmOlL dGOL bm-
Bolimob Fgomgdom, I9BHo© JMIBMOEME 2o0Mgdml Jdbol aliggbgdolsmgol (3mdobody,
1971).

2024 Homolb 30BoBHmGoms LGoGOLG 3> vgadob doboyozno

m oMoz B eabrnemn

31.03.2024

09o60: LoguBo@o
Logdo®Mmggermdo, 2024 ferol 30639 3390080, LagMmsdmmoliem GMoBdowsb do-
090905 G99mbogegdads 33500 G M93mMmEYE 358396909l doswfios s $807.7 doero-
mbo 8950090b5(EHvMH0BToL gHm3zbremo sIoboliBMaEos). 2024 (ol LogOmsdm®obm Evy-
H0Hdosb JomgdEds dgombogergdds 2019 Herol mbgl 39.6%-00 (229 dewb 539 mems-
M0m) 3535 F5MdS, beagwm 2023 fierols dmbs3gdndl 3o +1.5%-00 (12.3 dewb. 530. EMEsGOm).
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30Db6MmdM03 @ sboew EHMOOLE M dSBOODY Lods®mzgeml GMobdo gMmgboyeo sedo-
BobGMoEool sd@om®mo dsM3g@0obymeo 39835609d0L 9909290 LogMmMsdmMolMm GwMoHIoEIb
990mbogegd0o 439456580 8339006@ go0boM(Www.gnta.ge).

&OH0DIoL MRROL B39E0SXOLEJIO 5060865396 Fos GHMOHIT0 SO MOMOZ0 Tmbob-
@©9MdoL BsOINZ0L MYoEE 39ML39IE039L, MY F9MEB IMbmero Igfsmdggdo dbmermo
9m3wg OMdo 93mbm303Mmo Latyqderol dowgdom 5MH0sb s0bEIMLYdwBO, bmwm s-
230@Mm3M030 IMbIbBEgMds Jg@o 0BOHWBIOL GHMIEO(30900L  (3bM3zMYdol LGl dgbstrhvy-
B905%Bg. sLgmo doymdol JoBsbos, olobo EMGOBIOL 2s630m5MgdOL 3MMEgLL sOEG BoboZw)-
60 s O3 BobBLYOHO MZoWLsHBOHOLOm 560 BFMTMOBIE” (,,93mEMGOBTOL 5b30m6M9dOL
3960U399dBH03zs LadsOmggarmdo®, 2011). 0dgmgmdo olGMMbmIomwo GMMoBIoL Fomds@gdol
2390BF0  9©R0WMdM030 JoMmMwo LsdboMgmerms, GMIgElLsg MBO® LsobGHgMgbml s
9mdbod3gEl bol mommgmeo 399mbobmgol sdsbsliosmgdgwro 39MAdgdol, mdg@gl 990-
b3935d0 M5©035 Mo 456lbgeg9ds. Lo330MH39w0s, MM 0LYMO 5@ J39949bs, HmamMog
Lodo®mggarms, Losg M9ga0mbgdo gmmdsbgmmsb dglisdgms Loggbdogurm dowo3gdomss
353006 90MmEIL, Lo YM3gger M8gbodg IgBHMTo 03E3wds PMOMMYMYEo FHIGOL 3wen-

A0S, BHM0(30900, F9L-F39Mwgd900, YnBs—3bm3zMgds... 235deg3aL Sbgo FMSZSEREMIM-
396 3990006560 5HBY36L. 0090900l bEgoDBOGHM oMo bmA ,,009Mvye0 bsFodMos®.

JoOmN39e0 ©s MEbemgem MHgb3mbogbEms 3ogM d3mbgdMogo goMgdmls dgaslsgds

230wMdG0gz900b J096 BbgdGog0 aoM9dnb begenmd Jog® d69dG030 36 9dmb
Ugoalinds dgozabigds

2%

B b gsanehon B jbagaaeegion

B 3605 B 336308
48%

Baananndiogos Bapmeradtiogos

GMO0BIol 0bEMLGH®05d0  GMOMOLEHWWOo 3MMENIEOL bomolbol AsbLabmzms 8bod-
3690m35605. 3membgwo dgi3bogMo L. ¢odgalzo, GvMoBddo bsd LogmEgl godm3gmal —
Hom3mbobgoml (imaginative), 9Bl (access-restricted) s Mgogry®l (real) (Lishewski,
2006). GMHoLEHO 2533 BogMqdsdy Fbmerm@ Fo300bml gyMEbmds, 96 dgamdMols dmbos-
gool, doge0 HMEILsE IO 0bowsgl s 5009350, 35806 godmmdzsdL 3doymazowg-
05L, MHMAol 2sbaLEBOZOIWO M58Ibodg  BoJBHMMO SOLYIMBL: LyM30LgdDBY bgwrdobsf-
300MIMds, MLsRMMbMYds, 3080965, 3H9dbozMMo LobEgdgdol LOMERLbmgbsw Bwbdombo-
6905, BoLO - 45IBOO FoLol FglodsBoLMdS LELEHWIOMLML s FMALIbMgdOL botolbob-
056, LEBMYPOMIPIOH0Z30 A5MGEML 39000eRBHYMds (X980, 2010), 3gMLMbBscrols sIM30EHOYY-
705 30B0GHMO®s J0ToMm, 3OMABI0Mmbscr0Bdo, §a3smoMMmMdY, 2996090 1533900, bsdg-
©030bM Md0gdEHOL SMLYOdMDS.
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AMOOLAMS 909 FMAsbrGgdOL Fggsligds

Bea8labeBgdob Bgepbghs Headgero Godol dndbsbrGgydss mgggbomgol
439y Muee dabsfjmbo?

3PS
Libgs

M d¥maalinGans aabaBambo

B 3a6p0y

38980000

Bagoeghfage

Ladyogobo

bab@mdnn
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5 05063 MoGMA LsoMdg? G5 TglsdEgdEMdIOO S 3MGYD(305¢0 5J3L IEYMIEO Yobgz0-

560700L5m30L? GHMOHOLEMO 0bEVMLAEHMOOL F98MMMIdOL BY3MsE TGO TgbodEgdenmds
293L, ®5@b IMsz35xgMM35605 FmE0sbs MYR0Mmbol, HmaME 3 30D0IMO—4gMAMIR30w0
2396953960¢mdy, s1g3zg 0mbrOMHO3-Mgl OO 3mEgbioswo,
3960 5300310—-39MAM 55300900 FEYOIMYMBS S 0MEO LoGMBL3MOGHM Jowfg3s00Mds, M-
30O 3 Lo93GMIMdOEM 51939 Lo3sgMm EGHMIBLSMOE0M; 0580 5305MJOLYdO JMMsOLOL LogMHms-
FmOHoLM 5gHM3MMGHT0; GIOOLEHWMOE SJEHO0MO Md0GIEJOOL Losberm3zg (LEMOBE OO, 3Brm-
09009L 303009930, d53GMEHOL, IMFaTYSL S 29EmMOL OLEMMOWMWO FSIMYO0), 0MEO Bsd)-
56L3MOGHM JobofizEMIMds s BHIMIODBY VIO BLYIO; JMYMOLMD, HMAMEE OE Jo-
@596 Losbewmgg Lbgsslibgs doBbom — 39@GwOHwmwo ©s 99993690000 GHMMgdOLsm-
30U, 9m30620L5030L, A3MMMBOLS 5 LOWSTML JoEIMGIOLIMZOL; S1g3g, LoFoMmgdols Tgo-
®b3z93500, 249059 YdJ0 15dgE0E0bm FmALbmMdOl JoMgdoLsmzol. sdoGHMmd 3WOmMME
,B00M39Bg“ BoOHMM30Gds ALZ3969dGMS JIMAMIGOIEO 3MJ5E0. IMbES JNYOHMOEOL 39-
00dmfigmds - LooMTY IOV 3OMYJG0s. FglodErgdgE0s 30BOGHMO™MS Jobmsglgds
Lbgoolibgs Msbgaol LogbmzMgdger mdogd@gdbg. LolGMIM™ BJoMow Foldobdemdl 3mbgg-
69630900, LYIOBIOGOL, BHVIMOLEGHW K ABJOL. F9bgxTg6AL Fowowo 5d3L dmmbmgbs 33s5wo-
3036 390LMBbsEDBY.  LolGHMINMYIL 3530060 5d300 BHWIMLORIDEHMGOMB s GHMOMIgMs-
AMMGOM, IMHIROLEHMOMGOMEO 50056 350250 36Mds© LooBHJODBY, Mog MBEOHWb39wYymAL
5913969089 ms IMDBoEZSL.

3MOMOEHOL Mg500wo@0Mmgds 2011 Hgel sofym, olidMmadmeo babg 2013 Fgeob doo-
©M, beagoem LOWEWO HJod0E0GESE05 30 2018 Hawl LGWWEs. 3OMg]GoL BoMawgddo dmg-
09 LobEGMAmM LsoMdg, Gmdgerog 152 BmIMoLyb dgwagds s 390 sdlgzgbydgwbgs yom-
3w000. dmbs LEoMmIob WbETsxEOL IMmgHbobgds: Podstms 360d3zbgurmgsbo Lsdwmdsmy-
00 LMY3IMYSG0M, B3 FMHM 5 11533900 MdOYJEBHJOOL FMLsFymdao.

3MO0OGDY 530939 Imgddggdl L3s s 3garbgl (396G M0, GMIgEoE ghm-gmmo §odyzsbo
3963560 oML 3MexEOL, Yobwglbo FHgdbozomss s0FMM30wo. OO IMEIEMdOL
3003gdlo bgdolidogmo Godolb gsdaxsblawgdge 3MHmE3gYMls Fgomams35Dgdm. ©salggbgd-
@90l 53039 9930 LHTMOEGdS OLHMRGOIWMD LoZMOMMEHM 3ME03w0bozom, MMdgeoa bsb-
&M@ LHOMToL BHIOOGHMMO0sDY FEJOsMGMAL s ALZ969dGOL 24 Losmols gsbdogErmdsdo
90LsbMYOs. 30103 0b035d0 FgladaErgdgeE0s MYMISONN0, J5MPOMEIMYONMO, YOMEIMYO-
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OO dmBLobwmgdol Jowgds. 3¢0bogs sOFMM30w0s MebsdgMmM3y WIdMOIGHMMO0? S
9dmb3m30m6mo 35006g@0m. Lso®dgdo spMgm3zg 8mgfiym dobgMowm®mo Fysmmgdol 39000¢dm-
Pymdoo 3039350, 3obsbeEgdmo 339008 dEPMIO, 39939-05MOLS S FoMm3gEOL Fgbmds, 349-
OHMOGOL 3500, d50EMO-LY0MIYL 20-30MIYEHM0B0 sboeo Fbs, 3OMOEOL Fobsbargdey-
@0 05 2H9d0, MBs3gEMHM3g LO3MYOMEOEHM FMALILMYdS S 9.8...  boEro 3MOMOE "BooM-
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Balneological resort '"Sairme" for sustainable tourism development
Summary

Imereti region is distinguished by its balneological resources and resorts, which is an

unparalleled example of the development of spa tourism. The resort of republican importance
"Sairme" has a different and completely unique natural-recreational destination - urological profile.
The tourism industry has much more opportunities to expand, as the region as a whole has a diverse
physical-geographical distribution, as well as natural-resource potential. Good physical-geographical
location and easy transport accessibility, development of ecotourism, agrotourism and gastronomic
tourism as a new life of Georgian cuisine.
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