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agbogro bygmdols Godol dyobgomgdo, Jgdwgy Mol go@ya-bgmdols s dm@ml — Js®yao.
4390obg bogengdo @omgbmdomss wsgowyeo dgobgomgdo. 2010 §geols bgmdols Godol dgobge-
@960l MomEgbmds oG ymmdes d4obgoMgbdol sbs(gzdgool godm. dsgsmomsw, dgobgomo gos-
ogos (Ne321), @mdgeroi goGompom ©s Fm3ma®sgoom (bob. 1, o) bgmdols Bodol dgobgs®os,
2010 §geols (bob. 1, &) obo(gg@ws Lod bgmdols Bodol d4obgo@o® ©s Lod mmgmbs@sw. 2015
Tgeols Lodogg dgobgo@ds dgobo®hybs dm@gmenmpos, mydEs gygges dompsboli go@mmdgdo
dgdoces (bob. 1, g), boam 2020 Fgeols 321c dgobgo®o ©obofggtiws m@ dgobgotsw ©s gom
0Mgebs@o (bob. 1, ©). 2010 Fgaol gobgobognsgm 2011 Fanols, 2015 (geols — 2017 (eools o
2020 Fgeols 2022 Faool bgendolbs(gomdo gobanmglo mob-oli dmbsigdom.

l-gn bob-bg 373569 Jobdolmsggdom s@bodbyaos dgobgo@gdo, ygomeomn — mmgmbs®gdo,
bogm Fommomn — aod@sgo dgobgomgdo.

bgmdols Godols dgobgo®o doGomsws® 0bo®hybgdl msgol dm@gmamyosl, mydas dgod-
@ gds obo{ggdmgl bgmdol, godge s sgzoym dyobgo@mgdo, sa®gmgg ghom b Msdwgbody
NG bsM .

nb-ol 2010, 2015 s 2020 Fergdol dJmbsgdgdom go®ygao Godol d4obgo®gdo ©ga@e-
©0MEs, Inbes domo ©obs{ggMgds Jodym ©s oy J3oMg dyobgo®gdo, bmyxg® memgen-
bo@gdoli godmymazom b asddmdom.



e} R

bob. 1. Ne317-324 3g4obgstiols gmbGydgdo: ) Gm3mg®Msgoymo @930l dobgrgom, &) Landsat 5 TM
Lgbbmeol 2011 Fenolb 19 1gd@agdd@ol bydsmol dobgrgom, p) Landsat 8 OLI TIRS Lgblm@ols 2017
Feoob 12 LgJ®gddg@ol Lydsmols dobgpgom, ) Landsat 8 OLI TIRS bgbbme@ol 2022 Faools 11
9dBgdd&ol Ly@domols Bobgpgom

3o0ga-bgmdols Bodol dgobgo®gdo do@oms@se 0bs®hiybgol mogol dm@Bmemyosl, bogy-
X9® begds domo @obs{gztigds Oy s @sgoym 33009 dgobgomgdo. mydzs Fargdol
dobgogom msbdodpgg@gmow 0gmgdl dom dog® ©s35390 @0 BoMmmmdo s @adwgbodg dgd-
0b3935d0 go@sols mmgabs®do ob JOgds. @alsgm@gddomgdgemos Ne317 34obgo®ols jo@owrmydo
>0b0dbyyemo JmORmeEmao@o Bodol 360dgbgmrmds, Moysb Il go@ommmaols Jobgogom jo®yen-
bgmdols Bodols ImOxgmemaos 5Jgl, bogm Gmdma®sgogamo Ggz0l dobgogomn — bgmdols (bob.
1, o). bgmdol @odols dm@gmenmgyosls Ne317 3gobgs®o obsdhybgdl 2010 Fgeobsi (bob. 1, &). 2015
gl opo 0gmegs bogangdo Ro@mmdol bgmdol Godol dgobgo@ow s mmgmbs@sw (bob. 1, g),
bogom dgdpgy gosbyg m@ogg (Ne317 a s Ne317b) Jégds (bob. 1, ©). doTslogsdg Ne317 dgobgo@ols
3oBoma0m dmzgdygeo dodgmamyool 360dgbgermds 9bws ©s3MAgJBoM©gL.

> bobodbogos, @M sliggg 0bs@hbgdl mogols Jm@RmEm0sls ©so@ymo dgobgs®o(s, mgd-
(3o POMMS gobdogenmdsdo dobo Bo@mmdo 03agdl, bryxgd aowswol mmgebs®do ob JHgde.

2010 Gerolomgols dgobgomgbols wga@s@sool aodm gggms dm@xgmemaoy®o Godol d4ob-
3500l OomEgbmds Is@amdl, dopa®sd dgdogy 3gMomgddo bpgds dgobge®gdom s 3og3gdeo
X990 BoOmmdgdols gemgds.

d. 9639@0l >ybols Igobgomgdols bmgyswo gdldmboiools Lofyolo Imbszgdgdo smgdygaos
35O My0sb, beoam 2010, 2015 ©s 2020 Fangdol dgobgotgdol bmyswo gdldmbozos wo-
30bes 3GOmy@sds Google Earth-ols g0dmygbgdom, Lowsi bomaow hobl gg@omdgdols bgmdgdols
Jodo@mngagds s gJldmboios. 3Omy@sdsdo dgdm@oboan 0dbs s@bodbyeo [angdol dgobge-
M950L 3mbdY@gdo s Jomo Lodgoggdom Jglodangdgemo gobps BgBmdgool gJldmboiools
o gbs. 50mbodbyeo dmbs399g60 Aomsdmdws Arc Map-do (Arc Gis) L3giosgyg@osw dgddbogoo
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Arc Toolbox 0bL@E®9dgb@gdols aodmygbgdom. dgmmeo omgoolifobgds LoJo®mggaml @gerog-
gol og®y@o Lobodspenm dmwpgaom (Digital Elevation Model) .§. DEM-om 0dggs®oe @sdygds-
3905l, M3 doyggmm Lodo@mggaml ggdomdgdols gJudmboiools Gggs. ©s39doggdol @M
2dmygbgoga 0bs Loo@mggmml Ggaoggnol 0g@gmo bobodsmamm dowgao 20X20 gombgge-
mdom [3, 4]

>0bodbyao Jgmmeo 3OMbdoMgdygeo s domgdygmos dbmyaomdo. 00 3MsJGog gL s©
3odm@oiboglh dgEemdgdls dgobgo®gdols gJldmboiools gL§sganols @M.

dg0bgo@mgdols 9Jlb3mboigools Iglfogansl oo 3b0dgbganmds o3l dgobgo®gdols ©bmdols
Logombomob dodo@mgdodo. ggenggolomgol dgoagbogr odbs dw. gbaydols sybols dgobgsmgdols
bmo©0 gJbdmboiools aobsfoamgdbol bMogo Momegbmdols s Fodmmdols dobgogom bgdmm
hodmmgarogo mmbo gowobsmgol.

d9-3 gbOogowsb hobl, GmI gbyydols sybols 34obgomgdol bmaswo gJbdmbogools ¢30-
@50 9b0  Jodo@m P gds MMAMA3 JOEOMA0m (§OMO gos), olg meb-oli dobgogom Lodogy
goolomgol ool hdwogmgmol, dgdegy — badbdgmol.  gggasbg bogargdos ©slogegmols
9JL3mboiools Igobgo@gdo. yzgesbyg dgBo Fodmmdo 35305 Lodb@gmol s Ladb®gm-sbsg-
g agmols gJb3mboiools dgobgo®gdls.

3gb®ogo 3
d. gbya@ol 59bol d4obgo®gdol bmaswo gJldmbogool asbofomgds joGommyoal,
oEb 1-0b (2010 §.), b 2-0b, (2015 §), oD 3-0b (2020 §.) Imbs399gd0m,
GomEgbmdols ©s Bs@mmdol dobgrgom

bemgowo gdldmbozos
b b © S o b bgo b
Bobogdgdo | S | 2 | £ 2 |S] 5 [S]ls |2els |S]s |25 |<]s3
& | g & | € & | € & | € & | € & | € & | € & | €
S1E | E]¢g | E|s | £ || |8 |28 |£]¢
% < % D) b Dz b D) % D) b Dz % D) b %
€l 3 |€] 8 | &2 |&| 2 | &2 | &8 | &5 | &
3oBompom | 50 (42,5 37 | 598 | 14 | 16,7 | 26 | 285 | 25 | 27,7 | 17 | 450 | 8 | 587 | 19 |39,8
0pd 1 59| 349 | 40 | 551 | 13 | 12,0 | 29 | 219 | 38 | 26,1 | 23 | 26,8 | 23 | 59,2 | 25 | 34,2
0npd 2 49 | 253 | 38 | 478 | 10 | 9,6 | 22 | 17,0 | 33 | 21,3 | 22 | 21,8 | 25 | 53,8 | 21 |29,0
Q

3bmdognos, MM dgobgo@mgdol ga®swszos 0§393L mmgmbs®gdols Mosmegbmbdol b@sL.
439e0s 0mgebs@o jodygmo sb @s30@o dOgma@mmoolss. go@osmmyom d. gba ol s9bdo
sOlgdgeo 196 dgobgodowsb 2010 Fanol  mobsdybogdygaro dmbsigdgdom  Fo®dmodbs 47
0mgebs@®o s aodds 4 dgobgo®o, dog@sd 2015 Fanol dmbogdomn Fomdmodbs 183 wo oo
18 34obgo®o, bemaom 2020 Fanolsmgol 3. gbay@ol s9bdo 160 mmgebs®o s 89 asd]@seno
dgobgo®os (3bMogoo 4).

obg @md, 2010 Ferowsb gbay@ol s9bdo mmganbodgdols ©s godj@sgo dgobgomgdbols
MomEgbmds 0b@Ggbloydow 0bMwgds.

sbGogo 4
d. gba Mol >7%ol mmgmbs@gdols s asdjdseo dgobgstgdols go65Foamgds
oeb 10l (2010 §.), b 2-0b (2015 §¢), b 3-ob (2020 §.) dmbs3g3gd0m

dmbs(399980 0mg@bs@ 950 3%3Jdseo 3gobgsmgdo
npd 1 47 4
npd 2 183 18
opd 3 160 89
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GOam6G bgdnm s@gbodbgm, dgobgs@gdol go@ommado 0.1 33-by bogegdo goGmmdols
d40b635M 930 (mmgabs®gdo) o@ aobobogrgds. glodsdolow@, o@ 3353l go@ogmpaols dmbszgdgdo
0Mgebs®gdol 3bdoan gddo.

db0dzbgermgobos 0dol 5@bodgbs, @m3 Lsdogg gowsby gerods@ol (3gmromgbom yobdo-
GMdgdgemo  dgobgodgdols ga@swsiool dgogyer Fo®dmJdboano mmgambs@gdowsb yggmsby
3900 0ym howogmgmnols gJldmboiool, bomenem 2020 Faolbsmgol hdwogmmgmobs ©s Ladb@gmols
9JL3mboEool  dgobgomgdol gOMbso®o Gomwgbmds wogoJlodws. basglo  dgobgs®gdobs,
439e0obg bogangdo ogm sbsgangmol gJlsmbozool mmgmbs®gdo (gbGogno 5).

3gbGogo 5

d. g6g7@ol >9bol mmgmbs@gdol bmgswo gjldmboizool asbsfomgds meb 1-0b
(2010 §), ob 2-0lL (2015 §.), @b 3-0b (2020 §.) 3mby398g80L dobgrgom

dmbo399gd0 0mgmbs@gool bmpswo gjldmbogos
h b © S ho bo b Lo
0pd 1 14 5 0 7 8 5 6 2
npd 2 51 26 1 25 27 24 14 14
npd 3 29 26 4 23 26 26 17 10
slggbs

LoJo®mggermTo dgobgodgdo yggesbyg oo Gompgbmdomss (196) dw. gbyyn@ol oybdo
(gb@ogno 1). go@oemaols dobgogom dw. 9ba @0l s9bdo yg9eoby dgHos bgmdol Fodols dgob-
350960, dgdga0s oA Y@-bgmdols s 303 YROM boge@gdo oGm0, yzgesbg bsgengdo
omEgbmdomss s oo dgobgsmgdo. 2010 Tganl 34obgocgdol ©sobs(gg@mgdols godm bgmdols
G030l d4obgodgdols @omgbmds oG mmdl. godym-bgmdols Bodol dgobgo®gdo doGomswsw
065Mh1bgol mogol dm@Rmenmaosl, bmaxg® begds Jomo @obs{ggdgds 3oy s ©s ooy
3009 dgobgo®gdow. mydis Fergdol dJobgogom 0s6d0dwgg@ygms® 03 gdl ©s 30390790 God-
0mdo s bmy dgdmnbgggedo gowopol mmgmbs®do b Jogds. 2010 Fanolomgol dgobgomgdols
92505300l 25dm Yggens Jo@Pmenmao@o Godols d4obgo®ol @omwgbmds Fs@yamdls, mydizs
999y 39M0megddo, dgbsdsdobsw, dgobgo®gdbom ©s3539d9mo xodyg®o oM mmdgdo 03agdl.

Jo. 9ba@ol ogbol dgobgo®gdby garods@ols dodwobsmyg (33eroemgdol dgwgaos, @3
d90bg350M 950l Go@mnmdgdo  yggas  gJldmboiool  dgobgs@obomgols  go@ommaols dmbs39dgdmsb
‘Jgotgdom 2010 Ferosb dmymengdyao msbdodwggdgemsw 0gangdl. dw. gbygdols sgbol dgob-
350960l bmaswo gJldmbozool g3o@sGgbo dJodo@mymgds MYMAOG JoBowmyom, olg meb-ols
dobgegom Lodogg gowobsmgols s@ols hdoemgmol, dgdpgy — Ladbgmols s yggersby bogargdos
obogmgomols 9Jldmboool dgobga®gdo. sligggs mmgabs®gdols dgdmbgggsdoc.

dogbgesgs® 0dols, MM dw. 9ba@ols 599bdo dodyobgodgdols Ydmagdgl 39@sl goggoliombols
LodbGgm B9OMdo Fo®dmawygbl, Momegbmdols Jobgwgom dsobi [odygebo swyogmo hdwogom-
960 9JL3mboigool (b, hr, ©s hs) Igobgsmgdl yzog0s. Fgdwgy Inwol Lodbdgmyao gJlidmboiools
(L, b, s Ls) dgobgsmgdo.

hAoemy@o gJldmboiool dgobgs®gdo 9dmeg@mgls@ aobmspgdaeos 3oggolombols d@m
Jagdbg, Omdgems Jods@mnygmgds yobgey®os ob byddg@oosbymo s gl dgobgsdgdo 306y
BoONMdgdom bolosmwgds.
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d. 9ba ol 5>9bols oo dgobgo®gdo aobgoggdimos goggolbombol Lodb®gm RgBmMd by
s, 69690M 0305, ™I Jomo gJlidmboiosi Lodb@gmyaos.

oda 30050, howomy@o  gJbdmbogools  dgobgs@gdols @omwgbmds  dgBos  Ladb@gmyeno
9Jb3mboiool  dgobgo®gdbg, 0ydzs hOwommy®o  gJldmboizool  dgobga®gdol  Godmmdgdo
2530 gdom dgBos Ladb@gmygmo gJldmbozool Jmby dgobgomgdols Bodmmdgdby.
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GEOPHYSICS

THE RESEARCH OF THE MORPHOLOGY AND EXPOSSURE OF GLACIERS AND
SNOWFIELDS OF THE RIVER INGURI GLACIAL BASED ON THE SATELLITE
REMOTE SENSING

L. Shengelia, G. Kordzakhia, G. Tvauri, G. Guliashvili

(Georgian Technical University, Institute of Hydrometeorology, 1. Javakhishvili Tbilisi State University,
E. Andronikashvili Institute of Physics, of the Ministry of Environmental Protection and Agriculture of
Georgia, National Environmental Agency)

Resume. The characteristics of glaciers and snowfields of Western Georgia were studied according to
the catalogue of the former Soviet Union of glaciers and satellite remote sensing data of 2010, 2015 and 2020.
The article presents the results of study of the morphology and exposure of the Inguri river glacial basin
glaciers. The world best practices method is used for determining the exposure of glaciers. This method
practically excludes errors when studying the exposure of glaciers. Relevant conclusions are presented.

Keywords: glaciers and snowfields of western Georgia; climate change; morphology and exposure of
glaciers.

13



60(Md030s

65630®3OR0L B3SRBS VISAMIS Ko IRNRBE@SO0LBIA0 Lb03Id0L 353 3I6S
3dBH06(M30BIBNOL (Streptomyces sp.) b@RS-3563005@IdSbI

bsgobs gemody
(bobyydol Lobgandfoxm ybogg@lodg@o)

@9b099g: dgLiogemomos oJB0bmdogdgdol, Bobomamyogs® sdoydo bsgdmgdol 3G m-
093960 go0L gOm-gOhmo [o®dmdswagbenols — Streptomyces sp.-ols bBas-45bg0moMgdsby bobdods-
©ols Lbgowslbgs Fys®mb (yenygimbs, Lodos®mbs, Lobsdgdgao) ws ger@@sooliggg@o bboggdol (40)
o3 bo.

boggerggo  Jaee@yg®ol Logggd o®gdo bobdo@dowols Fyo@mgbols (33e00d ohggbs, @md  Lo-
JoOmbs, 30570 20dmygbgdymo bobdoMoowols Lbgowslbgs Fgommlogsb (Lobsdgdgeoo, yeneimbs)
2oblbgoggdom, dgbsdhbggom (3genols Loggerggo gae@g®ol gm@mbool bemdsl ws, dglsdsdolisw,
b0mdolol Homwgbmdsls.

o 9bognos, MMd geoE®s00liggdo bboggdo (olboggdols Lbgoswslbgs gJldmbogos) aog-
@gbol obegbli 3y @A g@ol bOs-g56530m009d5bg. 39Odm, gOM0 bm-ob gobdsgamdsdo Yan@@o-
00bggg®o  Lboggdom slboggdols gogaee s@obodbs bsggerggo 3yco@yg®ol domdsbols ds@gdols

LR 0dge0s305, beagnm 2 s 3 bm-ol wsliboggdols dgegase — Logganggo 3@ y®ol gobgoms@gdols
‘gLodhbggo wom@aybgs.

boggobdm Lodygggdo: oJBobmdoigdo; bobdo@mdswols Fyo@mm; 3Mmeyi3gbdgdo; Streptomyces;
e @s00lbggdo (go) Lboggdo.

dgbogogo

5JB0bmdozgHgdol, boswsaol dogOmgmem@ols gom-ghmo 3bodgbgermgsbo [o®dmdowmpgb-
@ols, gobom@maoyg@o 5J@oy®o bog@mgdol (sb@odom@oggdol, 30gdgbGgdol, dn@dmbgdols s
bb3.), 3OMEYEI6RJo0L Gobomemyoydo mgoligdgdol 33eggs 3OMEY3EI6EL bOwols ©s dols
dog® 2003397900 bog@mols Lobmgbol ™m3Godsgy®o Jo®mdgdol woygbol dglsdargdarmdsls
odenggs [1, 2, 3] 33eggol dobobls Foddmawygbos Streptomyces sp-bg Lbgswslbgs bsbdo@dswols
Tyomml  (3gddme, Lobodgdgmol, ULods@mbol, aaauzmbol ©s IygBspagbycdo  godmaol) s

e B@500Lgg00 Lboggdols gogagbol dglifegans boggmggo jue@g®ol boOws-gobgomsdgdsby.

do@omspo bsfomo

3320930l mdogddoe robmgols Igdhgagen 0dbs ogrosli gbogg@lo@g@ols dm@sbogols obl-
AoAAOL JogBhmdomemyools yobymxzowgdols dozOmMGA560bIgools gmagdiools Jge@ s o
Aobmdoigdo — Streptomyces sp., 5JBHobmdoig@gdols Logge@ogoom Logggd stgo — 3@sbogbo-
30306 Lobmgby®o s®g s bobPoMdowol Fysdmgdo: Lobodgdgao, yanegzmbs, bodo@mbs. yodos
odols, 2odmygbgdygm 0dbs mobsdgommgg dogMmmdomemmaosdo domgdagmo ggeggol dgmmegdo,
dom do@ols aobboggool dgmmeo (Loggerggo 3ye@g@ols Lyldgbbool smxgdowo gobboggds) [4].
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L5330 930 gY@ AYAS s0mgls J@sbogrbojmgol Lobmgby®d s@gbg (go@osb@o 1 — s mb-

BOmeEm), dgdpgy, dmdggbm gJb3g®0dgbBgodo Lsfyol ULsggm@ogs@om s®gdo ozgengdms
bobdo@dowols Tyommgdo (3oM0obBo 2 s goMosb@o 3). Loggmgso 3@ ool 3@ @ 085300
dodobs®gmdes gHmo 3go®ol gobdsgmrmdsdo.

3350 g30L Ygegagdo: Logggd >Mgby gobgomsdes Izodg bmdol (3 33 wosdgB®ols), jowgd-
0@osbo dnbs@olg®m dgggaommdols Ladsg@m doggeoydobs s dJnbosi@olig®dm Lydl@@es-
H9o dJoggaoydol 3Jmby SdmdyOEYEo em®dol go@mbogdo. bods@mbol dgdgger Logggd
>0gbg 3ob30moM s oo bmdol (6 33 osdgB®ol) 3@gdolgg@o LydlbE@sGyeo doigeoydolbs
s mgmao Jggghommmdol s3mdyg@ Yo ge@dol IJmby gmambogdo. aegimbols dgd3g9e
bo3ggd o@9bg 3o — 1-2 93 ©osdg@@ols, Immgm@m-Inbsa@oly®dm dgxg@ommdols (‘dgsdo gsgol-
3960 [gOBomom), jogdmaosbo s mos yogolggdo ULydl@as@ygeo doggmoqdols 3Jmby
JMermbogdo (bob. 1).

50930bsd dmobobs domo aobg0mo@gdols om®bgs, Mol godmi dgobodbgds gR®M
43009 dmdol jmermbogdol asbgomsmgds.

3Osbogrbogmgol Lobmgby® sM9bg JumBogsEool 3g-4 gl jodasw asbgomomes sy
930 gYBgs. 9db3gm0dgb@ymo Imboigdgdols sbogobds Ebowym, ™I bsizgemggo gyeo-
BP0l bOPs-gobgoms®gdolbomgol Logggd oMgdo @ods@gdymo bobdo@dowols Fyodmgdowsb
Lodo®mbs, yggars Lbgs Fyodmlbomsb dgosdgbdom, 9gem dg@ow sLEodgmongdos sJ@obmdo-
39BOL domdslols o MMggdsl.

bob. 1. .5J®0obmdo3gHol gobgomsmgds Lbgswsbbgs Boddol gd3gge Logggd s®gbyg: 1 — 3g@®ob xodo
(Logmb@BHmem), 3HsLombogmgol Lobmgbygdo Logggdo s@g (bsbTodmdspol Fygodm — Lobsdgdgmo); 2 —
390®ol x50, gAsbogbogmgol Lobmngbyado Lsgggdo s@g (bsbTo@dswol Fysdm — LoJodmbs); 3 —
3980l xsdo, gholognbogmgol bobmgba@o s@g (bobdo@dspols Fyodm — aagzmbo)

@0BIO5RHsTdo  3bmdogos ge@@oolgg@o Lboggool I9@oggbydo mgolgdgdo [5]. o3
B0bogg®d  BoJBHm@lL bdodow 049bgdgb 3OMEYEI6RJo0L  sJBogdo  FYAobHydo  IEsdgools
doboegdo. badydoml dgdeymdo gBsdols dobsbo ogm Loggamgs g @®sby ga@®soolgg@o
Lboggdol dmJdgogdol dgLfogas.

5JB0bmdoizgddg 1 Lom-ob aobdsganmdsdo yan@@sooliggdo Lboggdom dmJdgogdol dgwg-
350 30039 a5bboggdobyg aobgoms@ms Lsgmb@@memlnsb dgosmgbomn 3009 Momegbmdom
bR Yo bgpsdodols IJmby mos 3®gdolbggmo gmembos, Jgm@g gobboggdsby — Logmb@mm-
elnsh dgos®gdon IgBo Gomgbmdon jmermbos, boam dglsdy aobboggosbyg Logzmb@@mm-
e lonsh dgos®gbomn 39BM0l xsdbg — 9Yuem dgBo GomEgbmdom dmmgm®m dgxng@ommdols
JMembos (bob. 2).
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bob. 2. 1 Lo-ob @slboggdol Ygrmgao

2 bo-ob aobdogemmdbdsdo gan@@soolggdo Lboggdol Imdgogdols gogaeo 3oMggen asb-
bogg0oby Logmb@@menm go@osbGmeb dgoedgbom aobgomsds 330y Gomgbmdomn dmng-
0@M-dmbs@oly®dm Ihagomo gm@dol jmambos, dgmag gobbsggosbyi — d3godg Gosmwgbm-
00 J0 g OM-3bs3Mobyam Jmembos, boaem dgbsdy gobboggosby — yudm Izodg Gomwg-
bodom @os bog@ogg@o gmammbos (bob. 3).

bob. 3. 2 Lo-ob slboggdols gwggo

3 Lbo-ol gobdogammdsdo ger@@soolgg@o bboggdol dmdgogdol dgrgase 3o@mgga aob-
bog905bg Logmb@@mamm go@osbBmsb dgosdgdom aobgoms@es mos 3®9dobggao jmambos,
mEebo 33007 Gosmpgbmdom, Jgmag aobboggdsby — YRG®m dEoMg AomEgbmbom (o 3990
domgodm gmembogdo, Iglsdy 3obboggosby 3o 3030mmEAA560bdgd0 Loghmme @ yobgoms®ws,
569 3B ®ol bOs osomdabs (bob. 4.).

bob. 4. 3 Lo-ob Eslboggdol Ygogy0
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3ol Igogp96ds Shggbs, @M 1 bm-om gaE®soolggao bboggbom ©sliboggdsd LGodymo
Jobzs JogOmmARb0bdgdol 2obgzomsmgdsl, bogrm 2 ©s 3 bm-om sbboggdsd @sm®ybs dsmo
aobgoms@gds. 9. 0. YeoB®s00lbgyg@do boggdol @mbol 2ob@©sd odymxzomsw 0dmdgos doiOm-
MO2560bdgb0l bAs-25630m5M9dsby.

sliggbs

b9dmo@bodbyeoesb odmdwobs®yg, dgodangds omgsl, @mI:
o Logommbs, bobPo@mdoswol bbgs Tysdmgdologeb goblbggdom, bOwol gmembools bmdsl s,
Jglododobow, 9@ aaol domdsbol omEgbmdsls;
* a@®s500bgg0o Lboggdol goblobwg@ygeo gldmboioom 1 bm-ols bgdmJdgwogds dglsdhby-
go SLH0IPEomgdl Loggerggo g9 @y@ol Streptomyces sp-ols gobgoms®gdsl, boarm bob-
3®deogo 9Jl3mboios (2 Lo s dgBo) — meyybsgls dob.
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griseolus-ols 3marolsJo@oya 33@obyg. Lodo@mggeml dg3bogdgdosms sgopgdools ,,d5:364°,
dommaools ygdos, @. 30, Ne 2, 2004, ag. 229-234.
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5. Ultraviolet radiation,World Health Organization. Geneva, 1994, pp.1-10; ISBN-5-225-032613; ISBN-
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BIOCHEMISTRY

THE INFLUENCE OF ULTRAVIOLET RAYS AND DIFFERENT CARBON ON THE
GROWTH AND DEWELOPMENT OF ACTINOMYCETES (STREPTOMYCES SP.)

N. Chelidze
(Sukhumi State University)

Resume. The growth and development of Streptomyces sp., one representative of actinomycetes, the
producer of physiologically active compounds, has been studied,the influence of ultraviolet rays (UV) and
different carbon sources (glucose, sucrose, starch).

It is established that UV rays (different exposures to radiation) affect the growth and development of
culture in different ways, on growth and development, in particular, as a result of UV irradiation for 1 hour,
stimulation of the increase in the biomass of the research culture was noted, and after 2 and 3 hours, as a result
of UV irradiation, a noticeable inhibition of the development of the research culture was noted.

The change of carbon sources in the food area of the research culture showed that sucrose, unlike the
different carbon sources used in the experiment (starch, sucrose, glucose), significantly changes the size of the
colony of the research culture and, accordingly, the amount of biomass.

Keywords: actinomycete; carbon source; producers; Streptomyces; UV rays.

17



60(Md030s

89633535 RO3DR@SHORKOL 3MIK0 ®0d0 3MM33RIIL6SIMMIBOL dS3RI6S
©™Md03@00 3030MMABS60HB30L bARVS-05630059®@TddLS RS dOMGORAG
0130363d%J

bsgobs gemody
(beobyydol Lobgandfoxm ybogg@lodg@o)

@9b0993g: Igb{ogamomos Jogmbdgogol odo®sbowol Janm@opygmo ©s Lymas@dydo
3M33@gdlbog@mgdols gmdos@@msb (II), @3obsbmsb( II) wo boggermsb (II) gogangbs olgmo dos-
AMOE2560bdgo0l bO®S-45630m@gdolis s domemaoyg® oJBomOmdsby, Gmamoiss Escheri-
chia coli Atcc25922, Staphylococcus aureus ATCC25923, Saccharomyces cerevisiae ATCC.

oA gb0@0s, MM Joembdgogols odo@sbowol Jom@oeymo ©s bymags@dydo jmd-
30 gJbbog@mgdols (CoCl.NiCl.2L, CoSO4.FeS0O4.2L) god 3397800 30b3gbd®siogdo (L0 o/an; 0,1
a/e; 0,001 g/an) (33800l bogganggo gld-mdogd®gdol bmgog@o Jm@gmemaoy@® bodobls (jm-
@mbools badsg@m doigeoydol gg@al, joembool bmdsl) ©s s3agbl Lyl domEoy®d o@o-
9O,

bo3gobdm  Lodgggdo: domEoMOMds; odo@sbowo; JMI3agdlbsg@mgdo; o mbdgegs;
Jo@gmenmpos; Escherichia coli; Saccharomyces cerevisiae; Staphylococcus aureus.

dgbogogo

0mEMy09Y@0  mgogbsb@olom wododsbowgdo boob@gmglicm w@oasbgdos, GMdegdliseg
obaliosmgdl gobomamaoyg@o sJBoygdmdols dosamo 13gd@®o. slgmo @oasbgdols gmm@wo-
boiogemo bog@mgdo, ddsgomaga®o s Loob@gmgbm Jodog@o mgoligdgdowsb aodmdpoboty, Go®-
0mE 35dm0ygbgds Ggdbogsdo.

od db®og goblsgygm@gbom Loob@Ggdglem s 360dbgenmgsbos serogs@y®o @ogol box g®o
©03505mbdgo39d0L @odo®sbowgdo, 39Mdme doenmbdgsgsl wodop@sbowgdo [1].

do@mbdygogol odo@sbowo 3w gbl Lodbogbols Lofobssmdwogam mgolgdgdl gxmgogdols
3M0E089As300l  0b30doMgdom s 30dml YxOggddo S3m3BMbol 0boyzodgdom. Yx®godo
dodobs®yg domJodoy®d 3Om3Eglgddo hodggol ¢bs®o bgals ¢gFgmdl dols sb@Golodbogbyd o@o-
9Ol Jogmbdgogols wodo®sbowo sgangbls sbFomJlowsbGyd dmJdgogdsl ws gobagomo 3@m-
(39Lgd0m 5x39Mbgdl YxMggdols s Jlmgomgdol ©sbosbgdsl. sdo@md dom doboby sdbowy-
90 3M935M53 g0 Fgodargds 2odmygbgdygm 0dbgl LEAMglLobs s Lbgswslbgs gobagomo 3@Om-
(39bgo0m 253390 ©sdgAgbol 3OME9LYdol wobisdyb@ydgdemsw [2].

5375350 >JBomy@o s 360dgbgenmgsbos shogno Jmm@Eobsogeo bogMmgdols dglFoges
> domo 9309bog@Ombmgbols o gbs.

b9dm00b0dbyeosbesb odmdpobodyg, Lodydoml Jobobl Fomdmswagbws sbansw Lobomg-
bodgoyg@o dogrmbdgogol wodo®sbowgdol, 39Mdm, doembdgegsl @odo@sbowols gmbdsgn@olss
(II) s boggarols (II) JeremGopyao, gmdsg@obs (II) s @g0bol (II) Lyeas@dy®o 3mddwglbs-
900gdols gogergbol gbfoges olgmo dog@mm@ysbobdgbols baws-gobgomsmgdslis s domEowy®
>JBogMmdabyg, @mym@oiss Echerichia coli, Staphylococcus aureus o Saccharamyces cerevisiae.
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do®omsEo bsFogo

J0 MMM ysbo0bdgbol Gglp-mdogdBgdo (E.coli, Staph.aureus, Sacch.cereviseae) dmf{mw©gdeyao
0d6s o@osl 9bogg@lo@dgdol bogm 3gabmggerols dm@sbogols 0blGo@yEol dogdmdomermaools
2obymgzo@ gdbsdo oo Jogdmm®ysbobdgdol gmegd3oosb. gmdsgAmsb (II), @ 30bsbmsb(Il)
s boggemsb (II) sbansw Lobmgbo®gdyao do@mbdgegol wodow®sbowol Jerm@o@yao ©s
bygeags@g®o  jmddagdbbsg@mgdo dnfmegdga odbs Lods®mggeml @gdbogg®o 9bogg@lodg-
Aob Jodool ©@g3s®@odgb@ol 3Omaglm@ol 3. 306G5dols s Jobo MoboddOmdgngdols dog@ [4].

A9bB-md09]Bgool g @ogodgdobsmgol aodmygbgdye odbs domo bO@s-gyobgoms®gdols-
030l gobgymgbogro, 8dgods@  Jogdmdomamaosdo domgdgmo Logggdo oMggdo. 3mddegl-
bog@moli dom@zomdols 3oblobwgds bpgdbmws .f. 4ol dgommeomn. dog@mmaasbobdols (oen-
3990 3G 0ol Indgmmmyoy@o 3gmomgdgdol smbylbbgs Jodobs@gmds  bsggamggo
blbo@ol (sa0M0bgdymo dgo@o Logggdols s®gdo, ,,dol* dosdmgddo) ogyboo®gdols bmbsdo
356300509590 JogOmm@asbobdol  gmermbosby wszg0Mg39d0m. 9Jl3g®0dgbGdo  Jmbs§oeng-
Mo Loggmggo 3mddegdlbsg@mgdols blibomgdol ao®ggggeo 3mbigb@msiogdo (1,0 /e, 0,1
&/, 0,001 a/c0) [3].

‘gL ogemoa 0dbs dogmbdgegel wodop@sbowols bbgswalibgs 3mb(396@®si00L bgdmJdgwgds:

L. bofemsgol Bbodol E.coli-l bO@s-g56300050985%g (d030mmdpasbobdols 3y @ogsiools
395 ey

dogrmbdygogs wodo®sbowols 0,1 a/an 3mb3gb@@oE00l spo®do (dogOmm@ysbobdols joyen-
A0goool bogggdo oGg), ©oxgboo@gdol bmbsdo dgobodbgomws 3 33 osdgd@ol dJmbg jm-
embogdo, ®os 3@9dolbggdo bydlbB®s@yao doggeoydo. yodes sdobs, 0,01 a/an 30bigb@ @S-
300bsb s@dmhbes 2,5 33 ©0sdgB®ol djmby gmambogdo, dmmgmn@m-3@9dolggo dgxug@oemmdols
dozgeroygdom.

1 o/ 30b3gb@®sEool bgdmdgogdomn aobgomsdws 2,5-3 33 @osdgd@obs ©s mbsg
sdmd Ao bgosdo®ol dJmbg Jmmgmem-309dobggao Jgggaoamdol jmermbogdo;

2. 0360mm@560%d Staphylococcus aureus-oll bOES-35630050935%g.

doenmbdgogol wodo@sbowols 0,1 a/a asbboggdolsl wogyboo®gdol bmbsdo ‘dgobodbg-
dmes 1,5-2 33 ©osdg@®ol dJmbg goembogdo, Igdo 36gdolgg@o bydlG@s@ygao doiggamoydo.
0,01 o/e0 gobboggdolol go — 1,5 83 @osdg@@ol djmby dmmgmndm-3@d9dolggo dgugaommdols
O mbogdo.

1 a/a 256%oggool O™ aobgoms®es 2-2,5 33 ©osdg@®ol dJmbg Jmmgm@m-3m9doliggdo
3 Mb0S;

3. 3040mm@y560b3 Saccharomyces cerevisiae-li bOE>-g56300503d5by.

dogrmbdgogol Jowdsbowol 0,1 /e asbboggdolsl dgobodbgdmes 2,5-3 33 w@osdgB@ols
dJmbg gme@mbogdo, dydo 3@g9dobyg@o byobE®Ms@ygmo doizgmoydo, boam 0,01 y/e asbbe-
3900Lol — 2,5 93 @osdgB®ol dJmbg Immgm@m-309dolggmo gggoommdols goembogdo.

1 a/an aobboggdol w@mb gobgomsds 3 33 @osdgd@dols s mEbsg sdmdyg@Eyeo
bgs3060l 3Jmbg dmmgmn@m-369d0lxgg@ho goembos.

CoCl2.NiCl2.2L 3330 gJlbsg@mols Lbgosalbgs 3mbi3gbdsEool bgdmJdgogds.:

L 6sfansgol hbodol — Escherichia coli-l b@ws-356g0m50935%g.

0,1 a/a 20bboggdoliols dgobodbgdmws 3,5 33 osdg@®ol dJmby gmambogdo., os 3G g-
Jobggao Lydbas@ygmo doggmoydo. 0,01 a/a asbboggdolsl — 2,5 33 osdg@®ol 3Jmby
30930Lxgm0 dgxg@ogmdols jmermbogdo.

1 a/a0 25bboggdol O™l aobgomsdes 4,5 33 ©osdgddols o mEbsyg Sdmdy@ Yo,
309d0bggm0 bgosdo®mol IJmbg gmembos;

2. B0g0mmay560b3 Stapylococcus aureus-ol bOES-356530m50935bg.
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0,1 a/a0 aobboggdoby dg0bodbgdmws 3 I3 ©osdgH®ol dJmby gmarmbogdo, wos 3Hgdol-
3960 LgdbRos@geo doggeroygdo. 0,01 /e as5bboggdobg — 2,5 33 ©0sdgB@ols ©s dmmgn®m-
309dolgggdo dggng@ommdols dJmby gmermbogdo.

LO o/en 30b6boggdoll @@ml aobgoms®s 3,5 33 wosdg@d@ol djmbg dmmgmndm-3@gdolgg@o
3O Mbos;

3. 30300560b8 Saccharomyces cerevisiae-li bAES>-g5630050 g5y,

0,1 3@/@ a5bbog9d5bg dgobodbgdmws 3 33 osdg@@ol IJmbyg gmenmbogdo, mos 3Mgdol-
2960 LydbBOsGygero dJoggmoydo. 0,01 a/a asbboggosbg — 3 33 osdg@®ol dJmbg dmmgmn@m-
39930bgg@o0 dggg@ommdols goambogdo.

LO /a0 ao6boggools @@ml gobgomo®es 3,5-4 33 ©osdgddols s mEbsg sdmdyd o
bgesdomols 3Jmby dmmgmn®dm-369dolgg@o goembos.

C0S04.FeS04.2L 3m33gmgJlbogdmols Lbgomslbgs 3mbgbd®siGool bgdmJdgwgds:

1 3030@mcy560b3 Escherichia coli-b b®©s-a56g0m56905%g.

0,1 a/e0 25b6%oggdolsls dgobodbgdmws 3,5-4 33 osdg@@ols dJmbg gmembogdo, wos 36 g-
Jolggdo bydlesdymmo doggeroydo. 0,01 a/a asbboggdolsl — 3 33 wosdg@d@ol djmbg 36g-
dJobggmo dggng@ommdol jmermbogdo.

L0 o/e0 25653960l @™l aobgomsdes 4,5 33 @osdg@@ols ©s sdmd @y bgosdo®ol
dJmbg gmambos;

2. do36mm@y560bd Staphylococcus aureus-ols bA©d>-g56300503d5%y.

0,1 a/a0 25b6%Doggdobg dgobodbgdmes 3,5 33 ©osdgB®ol dJmby gmanmbogdo, mos 3Mgdol-
R960 LydbEOsGyeo Jozgeoygdo.0,01 a/a asbbsggoolsl — 3 33 ©0sdgH@0l dJmbg Immgmn@em
‘d9B9O0mdols 3membogdo.

LO a/ao 25b6boggool o@ml aobgomeds 3,5-4 33 ©oodg@ddols dJmbg dmmgodm-36g-
dobgggdo jmenmboo.

3. 80g40mmy560b3 Saccharomyces. cerevisiae-li bOEd>-g56300503d5by.

0,1 o/em a356%oggdolsl dg0bodbgdmes 3,5-4 33 wosdg@®mols 3Jmby jmenmbogdo, dmmgn@m-
©0o 3M9dobgygao LydlGOs@ o Jozgeodo.0,01 o/ asbboggdolsl — 3 33 ©osdg@@ol IJmby
Jongm@m-369dolbggdo dgggtommdols gomambogdo.

LO o/ a5bboggool @@ml aobgomsdws 3,5-4 33 ©0s3g@@ols o mebsg dmdy®yeo
bgesdo®ol djmbg 3@gdolgggmo gmemboo.

Logmb@®menm E. coli s@ols Bodydo gy@sdygsdygmxzomo hbodolgd®o bdsd@gmos, Gmdgols
Lopa®dgs 1,0-2,0 339, Gowoyglbo — 0,5 333 (bob. 1).

6sb. 1. E. coli

Logmb@®menm Staft. aureus s@ols a@sdps@gdbomo mOmbggho Jggughommdols dsdGgmos,
OmIeol osdg@@os 0,5-1,5 333 (bob. 2).
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gooc

65b. 2.S. aureus

Lo gmb@d@manm Sacch. Cerevisiae s®ols 5-10 339 ©osdg@@ols IJmbg 3@9dolggdo dgxg®o-
ool bmgm (bob. 3).

6sb. 3. S. Cerevisiae

slggbs

530000, 35dmggamggzgdols g gagool bogygdgga by s@dmhbos, @MI:

. do@mbdgogols wodo®sbowo, gmdsem@olbs (II) s boggenol (II) Jem@opgeo, jmdsen-
Gobs (II) wo @gobols (II) Lyeggso@ygdo gmddegdlbsgtmgdols Lbgoswslbbgs 3mbi3gb@@sios
330l BgbB-mbdogd@gool: Escherichia coli-U. Stapylococcus aureus-ols o Saccharamyces cerivisiae-
ol go@mbool bmdsbs s Jggng@ogmmdbsl;

2. 3033 gJlbog@mo CoS04.FeS0O4.2L o3¢0 gbl dog@mm@ysbobdgdoll bHwols osm@yybgols
byl 9bo@bs.
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d. odgbadyg. JmmOEobszoygmo bog@mgdols Lobmgbo ws 3gemggs. md.: Ly, 2020.

™

o, 099585, 3MI3egdbyg@o bogPmgdo. md.: mly, 2020.
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Y. @mdnsmodg, b. jm@os. JogBmdomgmyools ggenrggols dgmmegdo. Lobgeddmgsbganm,
bobydol bobgadfoxnm 9boggdlbodgdo, gerg@@mbyemo dodaommggs, 2011

d. 39038599 3go35m>  ©030M5b0gbmsb  gMm@Pobszoygmo  bog@mgdol  domenmyo@o
‘Yglodan gdenmdgdo. md.: e, 2024.

Ee

21



BIOCHEMISTRY

EFFECT OF A NUMBER OF COMPLEX COMPOUNDS OF MALONIC ACID
DIHYDRAZIDE ON THE GROWTH AND DEVELOPMENT OF SOME
MICROORGANISMS AND BIOCIDAL PROPERTIES

N. Chelidze

(Sukhumi State University)

Resume. The influence of chloride and sulfate complexes of malonic acid di-hydrazide with cobalt (II),
iron (II) and nickel (II) on the growth and biological activity of microorganisms: Escherichia coli Atcc25922,
Staphylococcus aureus ATCC25923, Saccharomyces cerevisiac ATCC was studied.

It is established that certain concentrations of chloride and sulfate complex compounds of malonic acid
dihydrazide (CoCI2.NiCI2.2L, CoSO4.FeSO4.2L) (1.0 g/I; 0.1 g/l; 0.001 g/I) change some morphological
signs of the research test objects (color of the aerial mycelium of the colony, size of the colony) and show
weak biocidal activity.

Keywords: biocide; complex compounds; dihydrazide; Escherichia coli; malonic acid; morphology;
Staphylococcus aureus, Saccharomyces cerevisiae.
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903@(M30MKRMdN0S

5@ ICIRMDBOL ROSIEMLBHO3S -- 330)MRASB0O, LODILBI RS SIB ISR IA0
d0Rd6M33d0

205 ©g0bxxogos, 350065 @gobxomos, bsy@ @mlmnsmody

(beobgdol LobgerdFogm 9bogg@lodgdo, bogamol 3g9@bgmdols Lobgamdfogem @sdm@s@maos,
og0sls Lobgedfogem ¢gbogg@lodgdo)

®9b09939: gobboanygaros ggamggs, MMIgeoi gbgds dOYEI@MbOl wosybebolomgol ho@e-
g0y dgsMgdom 5bsaobgdl. 3gwggolols godmygbgdyen 0dbs m@o dgmmeo: sbFolbgyegdols
>dmdhgbo FPA (3aygmdglzgbgoygmo dnams®obsiool) s RBT (mb-69byse) gbBgdo. dgos-
95000 sbogrobgdol Igbfoganol Jgogasw s@dmhbes, MmId FPA dgonmeo dg3dse gu6m 9394
AYO0 s da@dbmdosdgs, godg RBT dgmmwo.

boggobdm Lodygggdo: sbGolbgymgdo; dOYEgEmbo; WosabmbEogg®o BglBgdo; dogBmm®-
aobobdgdo.

YgLogogmo

dO939@mbom  ssgoEgogmo  (3bmggmgdol  EAMYmO  0gbGoRogsEoobsmgol  Jo®gge
@03do 593020959005 05bmLA0 M0 BgbRgool Lfm@sm dgmhggs. dglodsdolow, ©osgsmgdols
EOMYE0 ©ooabmbRogs s@ol db0dgbganmgsbo gbs 066393090 osgemgdols 3Mg39b300Ls s
>dmgbg@obsmngol. sliggg Ig@ow 3b0dbganmgsbos d@Y3g@mbol sbo@o wosybmbFogg@o dowe-
303960l dmdogds.

do@omspo bsfomo

@3dMASGMM0Y@o oogbmbEogy®do 33mggobsmgol w@mol dgdEomgdols s gg89J@0s-
bmdol 2ob®ols dobbom hoGo®es sbFolbgymgbol s@dmdhgbo R ugm@glgbEogmo dnmas®o-
boool (FRA) Ggb@ols wobgdpags Lodydom 3@s]@ogsdo.

dogOmm@asbbdgbols  B.abortus-ols s B.melitens-ol sb@olbgyangdols s@dmdhgbo  ganaem-
@9b396G0Yo 3m@s@obsizools (FRA) Bgb@o badobbmddogo GgbBos. doldo gsdmygbgdymos
Rgm@gligbEoyeo dmgs®obsiools 3gdobobdo, GMIgeoi goblobwg@maglh bgdmombodbyano
d0gmmAsb0bdol Lobgmdols Lofobss@dwgam obBolbgyagdl bodols d@s@do, osbggg Fgdoeo-
ggbs @Joob 3009B 9330 [1]. dOs@To sbHolbgymgdol s@Lgdmds dogmomgdls B.abortus-omn ©s
B.melitens-om 06x0300g05bg 56 d@sdo 19-0m (yeoygo IGsdol godi30bs) godiobodgdsby. o3
BabBoMgdom RB51-000 (bm@gaosbo d@sdol godzobs) godiobodgdygemo dlbgogagbs @Josbo
3009d430 > 0d@ggs oEgbdbom dgogal. FPA @ gdbmammaos 3930mdl aoddgodgommyg ©s dmgdog
3mdmg 969@ blbomgdbyg. mogowsb 9bos 0dbgl sioggdbymo Lbgopslbbgs bofoasgols bLbs@do
>OLgomods, oasbsi dom  dgydaosmn  GgbEol gmbd@merols dgugabgds s dygxg@ol b
3060993500 ©sd0bdy@gds. dmams@moboizools dmbsi3gdgdoby gogagbsl sbegbl @9d3g@s@yg@ols
(33ogoomds  [2]. 3mans@obszool  dohggbgdgao I3odEgds 3 33-0m  (dobodmas®obsiools
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9OMg9e0) A933960 360l 42 C-000 353300l EAML. 5ol godm BoGymERomo GnbdGmmo (jmd-

30bgbBo 2) 9bps soasl Lod gabgddmsdsw. gbs godmo@obml 1° C-om dg@o @gddg-

@5H A0l goM05305. ©0sabmLEA03YO BgbE o 2odmoygbgds Raym®glzgbiogmo Lowgdsgom
dmbodbyaro B.abortus-ols s B.melitens-ol 6@ g@000sb gJbE@ 3069090 O-3manobsds@owo

[3] geoymegbigbiogeo 3mams@mobsiools 0blG®YIgb@o bmdsogl OPS-sb godmligeo Lobo-
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MICROBIOLOGY

DIAGNOSIS OF BRUCELLOSIS — METHODS, ACCURACY AND CURRENT
APPROACHES

G. Gvindzhilia, M. Gvindzhilia, Z. Lomtatidze

(Sukhumi State University, State Laboratory of Agriculture , Ilya State University)

Resume. A study on comparative analyzes for the diagnosis of brucellosis is reviewed. Two methods
were used: antibody-detecting FPA (fluorescence polarization) and RBT (Rose-Bengal) tests. As a result of
studying the comparative analyses, it was found that the FPA-method is much more efficient and sensitive
than the RBT-method.

Keywords: antibodies; brucellosis; diagnostic tests; microorganisms.
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I bogomo 100,0 | 126,3 | 3714 | 136,9 | 149,1 | 1644 1739 1958 | 2111 | 210,5 | 203,9 | 249,1 | 326,1 | 370.1
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ECONOMICS

TO IMPROVE THE TAX REVENUE MOBILIZATION PRICECC
L. Chelidze, D. Chelidze

(Revenue Service of the Ministry of Finance of Georgia, Georgian University named after St. Andrew the
First of the Patriarchate of Georgia)

Resume. As a result of the amendment made to the text of the original version of the Organic Law of
Georgia "On Economic Freedom," the situation created from the point of view of the anti-inflationary load of
the expenditure part of the unified budget of Georgia and the dynamics of important macroeconomic (including
budgetary) parameters, an opinion is presented on the activation of efforts to ensure a less inflationary nature
of budget expenditures.

Taking into account the mentioned circumstances and the high probability of redistribution of the
financial opportunities of friendly countries, international financial institutions, and investors in favor of war-
affected Ukraine in the near future, the promotion of the process of forming the country's budgetary potential
at the expense of maximum tax revenues is considered to be the determining direction of the anti-inflationary
nature of budget expenditures.

Considering the contradictory nature of the growth of tax revenues and the formation of a favorable
business environment, those directions of the growth of the country's budget revenues are considered
appropriate, which do not lead to a general increase in business expenses and a substantial decrease in the
solvent demand of the country's economy. Taking this into account, an opinion is presented regarding the
improvement of the existing rules of taxation of foreign citizens with property tax.

Keywords: less inflationary nature of budget expenditures; property tax; taxburden; taxation of citizens
vof foreign countries.
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ENERGETICS

STAND FOR LEARNING BASIC DINAMIC RINGS
T. Gamrekelasvili, M. Kvrivishvili, Z. Tarimanishvili, K. Tsereteli, M. Jikhvadze

(JSC “Telasi”, Georgian Technical University)

Resume. The work is devoted to the creation of a laboratory model of the main dynamic rings. In
addition to physical modeling, the special software "Proteus" is used in the work as a software basis for
modeling and a tool for capturing its details.

The software modeling of dynamic links (integrator, differentiator and combiner) and the issue of their
subsequent physical model creation are discussed.

Physical models are performed on A741 series operational amplifiers, using a minimum number of
additional components (capacitors and resistors).

A simultaneous study of the combined physical model and its mathematical and computer representation
is of interest. It is planned to prepare a series of laboratory models in the direction of automatic control and
relay protection in the future.

Keywords: dynamic rings; laboratory models; physical model; software.
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REFRIGERATING TECHNICUE

COUNTAINER FOR REFRIGERATED SRORAGE OF FRUITS AND VEGETABLES
Z.Lazarashvili, T. Isakadze, G.Gugulashvili

(Georgian Technical University)

Resume. Cooling and storage in refrigeration chambers of fruits and vegetables placed in currently used
containers is associated with significant material costs due to the fact that the heat transfer from the working
agent circulating in the chamber to the product placed in the containers is ineffective. For the refrigeration
processing of fruits and vegetables, a new container design has been developed, which, due to a directly
connected pipeline, ensures the forced supply of a working agent through the entire mass of the product and
thereby intensifies heat transfer. This improves the conditions for maintaining the quality of the product during
processing and, in addition, reduces energy costs for cooling and storage.

Keywords: circulation; container; cooling; product; working agent.
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METALLURGY

DEVELOPMENT OF A NEW SCHEME OF SMALL TUBE ROLLING UNIT
S. Mebonia, J. Sharashenidze, A. Koroghlishvili

(R. Dvali Institute of Machine Mechanics, F. Tavadze Institute of Metallurgy and Materials Science,
Georgian Technical University)

Resume. Modern seamless tube rolling units are discussed, their analysis is performed and advantages
and disadvantages are identified. A small tube rolling unit for the production of seamless tubes is proposed, in
which the number of mills is reduced and some supporting mechanisms are removed. Such a technical solution
will allow us to increase the efficiency of the unit.

Keywords: mandre; roll; tube; tube rolling unit;.
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CHEMICAL TECHNOLOGY

HETEROGENEITY OF THE FINE FRACTION OF SUNFLOWER SEEDS IN
ENZYME ACTIVITY

M. Siradze, M. Kukuladze, N. Medzmariashvili, N. Neparidze, E. Chkhaidze, S. Dzneladze

(Georgian Technical University)

Resume. It has been established that the separation of seeds by natural heterogeneity It is advisa—ble to

carry out using the developed fractionation technology.

Separation of seeds into two fractions is envisaged (large and small) and priority processing of the small

fraction containing the seeds of the central third of the basket. Large fractions of seeds can be stored for a long

time.

Keywords: basket; enzyme activity; fine fraction; natural heterogeneity; physiology; seed.
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CHEMICAL TECHNOLOGY

HETEROGENEITY OF LARGE FRACTION OF SUNFLOWER SEEDS IN ENZYME
ACTIVITY

M. Siradze, S. Dzneladze, N. Medzmariashvili, M. Kukuladze, N. Neparidze, E. Chkhaidze

(Georgian Technical University)

Resume. In the work, from the correlation matrix we obtained, it is clear that biochemical indicators
(seed germination and enzyme activity) are closely related to all indicators, characterizing the technological
properties of seeds and the oxidation processes occurring in them.

It has been established that fractionation of seeds by the acid number of the oil makes it possible to
divide them into groups and by the level of enzyme activity.

Keywords: activity; biochemical parameters; catalase; enzimes; heterogeneity; hydrolytic; large
fraction;lipolytic.
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FOOD INDUSTRY

COMPARATIVE STUDY OF COGNACDISTILLATES ANDWINE DISTILLATES
OBTAINED USING GEORGIAN TECHNOLOGIES

M. Loladze, N. Bagaturia, G. Bagaturia

(Research Institute of Food Industry, Georgian Technical University)

Resume. Long-term research conducted at the Georgian Research Institute of Food Industry and other
scientific organizations in Georgia has established that significantly higher quality wine distillates can be
obtained in comparison with cognac distillate (fermentation of the wort, aging of the fermented wine without
the participation of solid parts of the wine and its subsequent distillation) when processing grapes by Kakheti
(fermentation of the wort, aging of the fermented wine on the hard parts of the grapes and its subsequent
distillation) and Imeretian (fermentation of the wort, aging of the wine material on 5% of the hard parts of the
grapes and its subsequent distillation) methods.

Keywords: chacha; distillation; fuseloil; wine distillate.
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6ol oliGogms@gdobomgol, o3 0dobg Jogmomgdl, O™ m@asbymo Igoggdom @gobols wols-
Ao gdol Aodo®gds doGomsws dgbols Ggghosb domo gJbEMadomgdomn bm®Eogemgds.

5JB0G0 dg53056mds ©odm ogdyeos [ysmdswols 0mbgdol 3mb9b@®sG0sby s swo-
b0dbgds dohggbgdemom pH (Fyodool ombgdols 3mbi3gb@®soEool 1o®ymaomo gmas@omdo).
pH 960dgbganrmgsbos gy@dbol @gdoaols s @gobol sbsbobosmgdmaw, 39@dm, ogo gob-
Lobeg®ogh 3060l dpa@smdsls Mdgdgogols s bbgs dgoggdols dods@m.

6500

A) B)

6000

bagdoe daagado, dy/e

0 1 2 3 4 0 I: ; 2 ]
;-\»‘\“u|;;h;]'.‘ml| wem, ng) wagemghgdol weHm, g

300

é{ 250

~
-]
=]

Lagdmem dgoggdo, dy/

-
=}
a

ss\ina”('i”f);;?mh 1;&&1-1,(:;]5:_:-(1 2

bob. 4. LogHhmm Igog900l 9933920 mdol ©obsdogs gg@m3zeo (a), 0dgégmo (b) s goby@o Godol (c)
0306mgdls s @gobol olEomsEgddo wgobol EAMEMLS ©S @gobol obEoms@ol Igbols olidBo
©ogoAgd0Lsl: A — @gobmgdol sgadygos Jg9gddo; B — 0dsgg 0gobmgdol wol@oms@gdo;

C — ©olBomsEgdol sogs®agds dgbol 3obeBo

77



o 5@Lgomdl gogdodo oJBoy®d Fgogoobmdols s GodOPm Jgogosbmdsls dm@ol, b9
©goboll m@ 60dydlL, OMIegdloi oJgb ghmo s 0039 BoBOYmo dgogosbmds, dgodrgds
3Jmbpgl goblibgoggdyero pH.

pH-0oll 360dgbgermdol Lowowgbgs ©sdmogdygmo AOaMAOE Sewgmdmeyy®o Yool
30m3gbol 30Mggmeo ©s dgmEAgymo 3OMEYJBJo0lL MomEgbmd@ogo msbsgs@omds, olg wgo-
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bol Jgo) aodmangdgs o @gobol dggngmgol 0bGgbloyg®@mdbols dgdizomgde.

39-5 bob-by Jmigdgmos  oBoyg®o Fgogosbmdols dohggbgdemols (pH) wobsdogs gg@mmaygeno,
039@go s gobydo Godol mgobmdsbogngdls ws @gobol woliEoms@gddo.

4
6

A)
B)

3,8

55

3,6

pH

3,2

0 1 2 3 4
waygmgbgodol am, mgy

C)

4,5

0 1 2
wogmgbgdol @ém, §yero

bob. 5. 5J@ogdo dgsgosbmdols shggbgdmols obsdogs ggdm3gmo (a), 0dg@ymo (b) s gobydo Godol
(¢) ©gobmgdls s @gobol EobEomsEgdBo wgobol EYMEMLS s @wgobol olBoms@ol dgbol 3oslivBo
g gdolsl: A — mgobmgdol ©o35M955 J3930B0; B — 0dsgg @gobmgdol wobGomsdgdo;
C— @obBoms@gdol psgsmggds dgbols gobi®To

78



Fomdmeagboano 3mbs9dgdol sbogrobo ggohiggbgdl, @md bsdogg Godol wgobmgddo domo
J3930T0 ogoM9b0Lol oBoygdo dgogosbmds gofdm bwg®gddo ozengds. sdslmasb, gl dohgg-
bgdgeo yggesbg do@ogmos gobydo Godols mwgobmdo. @oi3 dggbgds smbodbymo @g0bmgdoliasb
aodmbogn  ol@oms@gdl, o 0dg@yao Bodol @g0boll woliGoms@do WyPAEML sgaMmAgbols
300390 @0 0gol dobdognbyg oJBoydo dgogosbmdbols dshggbgdgemo dzoMEgds ©s gdymad
39@omdo mogol Lofyol dpamdo@gmosls smfggl d5dob, GmEglsi ggamdygmo s gobydo
G030l @g3060l woliBos@gddo gl dohggbgogero asbyb@gas® 0b@Yds. gOMbs0M0 35bmbbem-
dogtgdom I30megds pH-ol dohggbgdgamo Lsdogg BHodol wgobmgdols woliGoms@gdol dgbols gob-
@96do ogoMagdolisls (bob. 5, C).

@oBg0oGYOsdo sOlgdymo dmbozgdgdol sbogmobds bopym, G®I o5@ s@OLgdMdL 9o-
00560, 253m3g9moeo SO0 oA gyddbol ®g0bol oygbgdol bg@bol aogmgbol s oGO
©30b0logeb dowgdymo oliGoms@gool dglobgd. dogommomse, 3OMRgLmGo o. @sdbol sb@om,
Lo93909Lm bo@olbol gmbosgo doowgds gobydo Godol @gobol olFoms@ol godmygbgdolisl
[3], 30mggbmeo . Lo®dogrsdg 3o doohbggl, GmI 3mbosgol badolibol yoygdxmdglgdols dobbom
496dgbo 9bs gowodydogogl 0dgdyao bgdbom [4]. m@ogg 33393560, 380JOMdm, gAMLY
s 03539 dgEmdsl 9dggdl. 3g@dme, o6 dgodagds Jobydo ob 0dg@ymo bgdbom domgdoeo
©goboli godmbol dgogase dowgdyge gu@dbolgygeo Fo@dmdmdols seogmdmenosh Lolidgenls
oM J3ob ,,3Mb0530% 03 Yd@s@m dobgbol godm, M3 gg@mmzogdo®ol dmmbmgbgdols dgbodes-
Jobow ,,30060530° Ibo@gds gy@dbols Bgoogol woymgdol Igogyoe domgdygemo mgobols wols-
Aogs@ol dgbols 3olMgddo ogo@ygdom s, sdEgbow, 3903 gobydo s ggm3 0dg@yeo @Godols
©30bmgdoliogsb Fomdmgdym Lalidgangdl 9@ 3yfmgdm ,,30b053L%. sdsbmob, d60dgbgermgsbos
0dol  gmEbs, GMI  3mbosgo  Fo@dmswagbl seaomTo@dmTmdols ©sbobgengdols  g@sbyee
Loldgenl, @ol aodmE Lodo@mggaml 3obmbds ,,g0bols s @gobols globgd™ sg@dogns ,,Jo@-
090 30mbosgol slobgegdol godmygbgdol dglodan gdanmds.

dg-6 bob-ol dmbs399gb0sab Hobl, @MI Loygzgmglbem bodolbol @gobem doowgds yu@dbols
0390990 bgOboom 250599 doggbolsl (Hgdogrols seomdmey@o ygmogo 5 % kodobg s dobo
OEMmbY J9doamdo ©s35M905). Mo dggbgds @gobol WoliGoms@l, dolo ba®olbo LMDy
©g0bols sgo®ygdols 3OM3gLdo Yomglgds. sdobmsb ©s3o83d0Mgdom, mgobol olFogms@o go-
dmygbgdyao 9bws 0dbgl Bgdomol woEywgdolmsbagyg, @g0bols PYMEMbY ogsMygdols yodgdy,
s gb gbgds Lodogg Bosol @gobols (9g®m3ygaro, 0dgdygao, oby®o) wobEoms@l, wgoboli wol-
Bos@gdol dgbols 3oLMTo ogodmygdsl. gl Bgdbmermaoy®o 3GmEgLo ogdoms dmJdgogdls
bsdogg Bo30l @g0bols WoliGoms@ol bo@olbby. sdomysb Logyzgmgbm ba®obbols wsgsdagdaeo
oliGogs@gdo dJoowgds 03g@ o s Jobydo Fgboom owsdydsggdygmo gy@dbol @gobmgdols
25dmbeom. s@lsbodbsgos, MM yu®mdbol Jodmgmo GgJbmemaogdomn (0dgdgaro, jobydo by®-
bgdom) gowsdydeggdolsl doomgds R®M dowsgno bo@olibol mgobols wol@ows@gdo (bL3o®Egdo)
Logmbosgg L3odEgdmsb dgosdgdom.

MO0 dgoggool obsdogol sdbobggamo a@sxoz9d0, 0lggg Gmam® i3 3b®ogdo Fom-
doagbogoo dmbs399900, 330h39690L, @MI @503y aodmbo@G o gm@ganszoy®o 3ogdodo mgo-
bobs o @gobol woliGogs@ols Jodoy® dgoagbogmdsls s dom bo@olbl dm@ol o@ o@ols
2odm3ggmogo. mdizs obog Pbes 5@obodbml, M3 @g0b0l ogsMAgdyo  wolEowsdgdo,
LoFgol wobFoms@msb dgs@gdom, YuOM 2odEoEMYoY@os sjdms©o dgoggdom, LsgOmnm
39539000, >@n©g300go00, 539BHOJI0ms ©S JNoErs3gHOBJO0m. sdsbmsob, swbodbyeo dshgg-
bgdangdo 5@ dgodangds 2odmygbgdam 0dbgl bo@y@ogy@mdols dohggbgdger 3G0@gM0Ydgdow
Losdobme Lokodem L3gEosey@o asdmggergdgdols ho@o®gdols yomgdy.

79



A)

] K ol el
CY ] ] "y

bagwganbpogon dgaabyds, dagma

o
in

0 1 2 3
wagmghgdel e, oy

8

a)

z}

7,5

4

R

c)

0 1 2
wagmgbgdol woem, Yo

bob. 6. g3@@m3gmo (a), 0dg@gmo (b) s gobg®o Godolb (c) Pgobmgdols ©s @gobol obFomsdgdols
badobbols dohggbgdgmo ©osy®sdgdo @gobol EadEmLs ©s @gobols olBomsGol dgbols 3ob®To
EogeoGgdolol: A — mgobmgdol o300y J393030; B — 0dogg @gobmgdols wobGomsggdo; C —

©oLGOSGId0L S350 gds Igbol ol To

J3930T0 OB ©sgoMYJOYmo 0dgdgmo wgobols s 3gbol 3dbETo
gAY Ym0 Joby@o @g0bol olGoms@ol Jodoy®o Vgreygbommdgdo

dohggbgoeols wolisbgamgds ©g0bm polGogsdo
bofgobo 0535612 9000 bofgobo 05§50 93700

Jaodo fmbs 15 OC-%{] 0,9939 0,9930 - -
googol L3o®d@o, dmg. % 12,1 12,1 62,2 -
sfPmeopo Jgoggdo, /e 0,875 0,840 0,056 0,175
Log@mem dgsggdo, da/e 5,600 5,950 78,47 247,60
®gobols 3gogs, g e 3,15 2,70 - -
semeadowgdo, dp/a 26,40 10,56 12,32 60,28
3G9HOgdo, dg/@o 14,16 9,44 11,16 37,76
Log@mm gmg@goo, dy/an - - 329,40 474,43
sfPmeopo gmgegdo, dy/en 79,2 115,2 - 180,6
39589 9mgmgdo, dp/e - - - 293,83
Bobobo, o 0,99 0,84 i 0,328
9JLE®sJBo, /e 18,31 18,10 - -
30 3mbs, o/@ 0,819 0,819 - -

80




Loghmm sbm@o, da/a 226,2 219,3 - -
gogols sbm@o, dy/eo 18,3 18,0 - -
oH 3.85 3,28 5,20 4,65
5GBS 300, /@ 13,5 10,3 28,0 30,6
9O o@o3gd R0, da/@ 196,0 153,0 144,0 238,6
dgmogols L3o®@o, dg/@ 117,2 90,1 833,1 779,5
6-3@m3oemols bL3o@@Ro, da/eo 25,5 23,2 210,5 240,6
0bmdgmomols bL3o@@Ro, da/e 71,7 63,9 304,0 2529
0bemsdoenols bL3o®@o, dp/eo 268,6 200,0 1795,0 1846,0
borgagbBagom dggobyde,
Bomo 7.7 8,0 7,60 798
psliggbs

0dob;mob s 353doMgdom, OMI AMAMAO (3 EoEYWIdYeo mgobols YMEMDY ogomygdolsl,
obg ©og5M9d9mo @g0obol godmbwols ©s domgdymo woliGoms@gdols dgdwgmd dgbol 3ol®do
53509500l Loddg a35J3b dMogoe 3m33mbgb@osb Loli@gdgdmsb, GmAwgddoi L3mbEsby@aw
J0d@0bs®gmdls Mmoo Qobogg®-Jodoyg@o ao®es]dbgdo, wgobmls s mgobol wolGoms@gddo
MO0 355390l Jgd(339e0mds o0 0dymRgds Jm@gems3oy® 3ogdoddo mgobols s mgobols
obBogo@ol ba@olbomsb.

499®dbols @AMl J3930do ogomagdolsl dolgeb domgdyamo ®g0bol bodolbo aobybdg-
o 0b@Egds s gl 3obmbbmdogmgds gOmbso@so Lods@menosbos gggens Godol mgobolo-
0gol. 5dslmsb, gggeoby dowseno bo@olbols ©g0bm doomgds gyu@dbols 0dg@yano bg@boom go-
537 dog900ls s J3g9g30do gdwamdo sgeo®agdolsl.

©g0bols  dowsabo®olbmgsbo woli@ogs@gdols Jobswgdom gg®m3ygaro, 0dg@yamo s Jobey-
@0 Go3dol ©g0bmgdo gbs asdmobswml mgobol wsymgdolmsebsgy. smlsbodbsgos, ™I Lsdogy
G030l ©30bmgdol wobFogmo@gdols ba@olbo ¢o®gbrgds mgobmgdols Mm@ 3 YGLMDbY, oly
YOEML 250M9dg ©ogsmygdolisl.

039090 ©s gobydo Bodol ©g0bol asdmboom dowgdbymo wobFoms@gdo Fo@mdmowagbls
M5 3mbosgols, s@sdge Jodmyeo bogombogydo Loldgangdol olGoms@gdl, Gmdagdoi oG
25b939mgbgds oM(3 dodol oMoyl o 53 gmboszol Bodol Lolidgangdl. Gmyme 3 0dg@ywo,
obg goby®o mgobols wolFoms@gdols dgboli 3obMTo sgo®agdolols doomgds YBO® Jssgno
bo@olbol wolGomo@do Logmbosgg @gobol wolidoms@meb dgosdgdom. Lsdotmggermdo gbos
hoBodgl Bodmm ggemggomo bodydomgdo, Goms wodydogogl syomFomdmdmbol dobgogom
3ObBOM@oM oo obsbgargbol  ygy@dbolgygmo  Fo@dmdmdol  Jo@mygamo  seogmdmenosbo
Lobdgangdols (Bogomoms, 9bolgao, a@gdo, god@Eoby o 6.9) [Fo®Imgdol @sEombogy@o

A 9dbmemaogdo.

ROBIOSBHI®S — REFERENCES

Ckypuxun U.M. Xumust koHbsiKa 1 Operau.M.: [emu [IpunT, 2005. - 296 c.
o. @sdbo. gbmJodos. md.: gobomengds, 1970. - 457 a3.
o. @3dbo. 3mbosgol Fo@dmgds. md.: aobosmangds, 1967. - 507 ag.

L=

Cupbunamze A.JI. CeippeBas 0a3a KOHBIYHOTO NpOM3BOIACTBA ['py3un M paspaboTka METOJOB
YCOBEPIIICHCTBOBAHHMSI TEXHOJIOTMYECKUX MPOIECCOB KOHbsIKA. JlokT. auc., T6., 1975.

81



FOOD INDUSTRY

DYNAMICS OF ORGANIC MATTER CONTENT DURING AGING OF
EUROPEAN,IMERETIAN AND KAKHETIAN TYPICAL GRAPE WINES
IN QVEVRI AND WINE DISTILLATES IN OAK BARRELS

M. Loladze, N. Bagaturia, E. Kalatozishvili, G. Bagaturia

(Research Institute of Food Industry, Georgian Technical University)

Resume. The studies carried out have established that there is no correlation between the quality of
wines and wine distillates and the content of organic acids in them.

The best quality wines were obtained by processing grapes using the Imeretian method, in comparison
with wines obtained using European and Kakheti grape processing technologies.

Wine distillates obtained by distillation of Imeretian and Kakheti types of grape wines, which have no
analogues in winemaking practice, can be used to obtain Georgian national drinks, which compare favorably
in quality both with cognac obtained by distillation of dry table wines and with other drinks prepared using
distillates of grape processing waste (chacha, grappa, etc.). These Georgian drinks can be named after the place
where the grapes were grown and processed.

Keywords: aging; distillate; organic acids; qvevri wine.

82



OLBM@00

500) 30R0L 35CMB AN™MBS?!
8006 godbgesbo

(LoJodmggenmls 39360g@gdoms gamgbyao sgogdools dJmol 3@mdggdoms dgal§oge gano
330L00)

@3b09939: gobboagaos 3o3bMomdols gobgoms@mgdol olFm@osdo dJmdbs@o mdgdol LEs-
AoLH0gS ds 9y 03 3mbG0bgbR by, Fbodgls my Jgggebsdo. sblibognos domo aohomgdol dobgbgdo
> mdom aodm{gggmo godymaxomo dgwgagdo.

05653900M39 Lobmasmgdsd mgoembosmeog 9bws @osbobml ©s aossbsgobml ols ydgwey-
96900, O3 mob LbEgal mdgol xg® mogse dgmds® Jggybgddo s dgdrgy dmgan Fbemxaomdo.
593020 gbdge0s 0dols 3mwbs, MM, My 3o gbs w9y ol Jgggsbs (GMIgaroi sGMIYH 0ol Baomdls)
ooM®393L  3d300mb0560 Mobss®@ligdbmdols 3M0b03l s dMds gobgdgan 0oMo®l g5dm0ygbgdls
@mdgarody Jgggbol ob gmomoiool Fobsowdwgy, 3o@oLEMMRS go®syggomos, sdo@mad ,deog@bo
535 Jggyboliobo®  3o@asm bs R0 JA©bgb, ®sdgmy SEAMIYG I To godoMxggdgmo  SMog0b
0J6gds.

b53g56dm LoBYggd0: ©oBoBMA0; 0LEMA0S; 3oESLEAMMRS; 3o(3MdM0Mds; JbbggMaemo; mdo;
do@ >R gos.

YgLogogmo

Bo@Ygs 3oEmMdGO0mds mogol megdo dmoiegl wgwsdofobyg dbmg®gdo ssdosbgbols gBmem-
d@0mdsl. bodyggs swsdosbo 3o 60dbogl 9ol Jdboangdsl, GmIgmoi ygges bbgs, m@ggbs
07 onbggbs 3bmggaobogsb oblbgogwgds sb@mgbgdom.

>b@Mgbgds s@ol ¢9bmdgbo, MMAgemoi3 WdgMmmds mORB bs Mg Mmmbygbs 3bmggems monm-
g0 bobgmdsls ©obodbyangdol dobgogom gobyglsbwgds: bmals gudkol, bmal — gaydols o
05305(330L EMbgby, Fog®sd oEsdosbl gbogg@logny®o dgbloggds gobmds, GmMIgalisi gbsdo
T 93L dgodgbml yggemsxzgdo ol, Goi bogoyan Lodgs@mTos s, @mdgeroi Loggoomols dgd-
amd bygaols dpamds®@gmdsdo yoswols, g. 0. boo@zo 33ogds, Lygeno 3o @hgds do@o@oygamdsdo.
3OEbsgo m@Aysb0bIgdo 0gmas sdseno s domsgro (3bmbdogdgdol dobgogom. swsdosbo gds-
oaglo 0bwogowos.

000MgYeo  303boseo m@asbobdo dybgdols s3> my 03 bogmgom 03390905, 0dol godm,
03 bogggdo dsbs s mgom Ggeogaro gosdofsby gboyoygmos, gmabsg m@gsbobdms wo,
doo dm@ol, 3bmggams LogmEbaol boba®daogmdsi d9bgddogem w®mdo dgboyoyaos (bem-
0L — 39Hoe, bmgol — bsgangdew), dgodmgds 0mdgol, Fodowsb Loyinbgdog (Jog@mmmasbob-
3900006 202063 9d5d®g). yods sdols, MAORgbs s mmbygbs 3bmggmms Aoddsgangdols dgbs-
dengdgomds, o567 domo asddsgmgdol Lobdodg gesdofoby s@lgdya d9bgddog 300mdgdby

(253906350 9ds, 35035, [ommgbs, gy 3oby@o sdmy®Jgg39d0, Lbgowolibgs goodogdo osgowy-
bg60 myg Lbgs godymgomo dmgangbgdo) s@ols ©sdmoogdyeo.

&3



@ Jgmenmao@o 33e 93960l dobgogom msbsdgmmgg sesdosbol Fobsd®ols Fo®dmdsgenm-
b0l olGm@os Lodgome 2 danb Fgeol omganols [1], Jsmgsb hggbmgol dg@-bsgmgds® 3bmdognsw
00030 gos dmgoe 10-11 smobio Faools Fobsobogmo olb@m@os (569 3030@0bs00). M Ao 0gem 0dols
0dom, 535bg ¥ g jowgg IbmemE bybomgsbo FoMmdmeagbs a35J3l. gomMdMomdols aobgomsmgdols
Fgbo o bm@ds ga@olasb s@ol opagbogno, dog@sd sesdosbo msgolbo 9dgidgdobs ©s d3o6-
Bogbmdol aodm bdodo s@®gggl >3 Fgbgdls s bm@dgol, Msdsi badmmmm xoddo (mg ambl
o dmgagos), dglodanms, Lodys@m Jo@slB®measdwg dooygsbml.

do@omspo bsfomo

2 Jeob Feroosb dm@m 10-11 smobo Fgero olEm@oobsmgol 0dpgbsw 3300y @OMS, G®I
S0 d5mMdol mgM@ools mobobdse sdgo®o hobl Lbgs (dom dm@ol domsam@dpsbobgdyao
Lobmpsmgdolngol wodsbslbosmgdgao) (3030e00b530900L 5OLYdMda(3.

05653g0MM39 oMM, OMIgalsi, Ladfgbosdme, %90 jowgg >5@s oJgl dmmmdwg
JgbYogemoamo bbgs, dobsdwgeno (3030@0bsi09d0l gosdgbgdols dJobgbgdo, dool{@ongol s@lg-
00 (930 Jogyg@aw, YosgmE, gOm-gOmo do@seo) (3030800bs300L dmb3mdolsygb, sbg msgolio
939390000 M30me0033005300L daMIo@Mgmdsls Jdbol. @s 9dodygdl dob ymgganogg sdobsg96?
by, gl s@ol @AMOL RoJBMm@oEsb godmdobs®yg 3obmbbmdogmgds, my 3o mgolgdgdols
ob glodogg®o 3Omdangdgdol 3Jmby s@sdosbol (s@sdosbms xauxgdol) sbodgds ©s 9ay-
by gdos?

hggbo g3mJol (@ggebpgao ogogobsiEool) obGm@os agobfeganol, Gmd Jgol bsbols
50530560 yzgemobyg obsbl dnybos gmbgd®og ,,dm3f0ggdsl, @ol godmi Ggdbogydew 0d
A0l Lobmysmgds EAOMLMsb 30dsMmgdsdo hodm®dbgbogn damds®gmdsdo 0dymagdmes (5@
dJmbps domogo wmbol Lsdydom oy Lod@dmam os®owgdo, bbgswslbgs Bgdbmammaogdo ©s
5.d.). Lodog0g®mE, EAOMMS Aobdogamdsdo hodmyseods gOmo sEsdosbols 5b s@sdosbms xaw-
1ol dog® dgom@ol hogg@ol 0bLEo@YG0, 353 Mobsmsb dslbmdmogo balosmo doowm. g@Hmds
9gobmbds (Gmdds, Jgggebed, 0339M0sd) Jgm@mgbg odsgnsws, bsdyzgo®dm-bobogmabem d@dmanols
9309y 330X 3900 LOYg@o doAdobgogmmo gobs, bmem ©sdo@bydygemo — LYoo
9B gbm. ymggerogg gb, 30039 @oado, wsdsboslosmgdgao ogm dJmbsmdgummdbgmmy@o g3m-
Jobmgol. 5©sd0sbds mogolo ¥aubydgdom godym @Ighmols Ii3bgdgdo: oMs 3o dgers, dgbby
bgbBo 0@ ohog@m, o@ ofgdm, 5@ 0d@Ydm, @ dggz®s 3obdgl Iglodol Fobsswdwgy, @
0dog0 oM S, M3 JNSgoM0s, 5@ EosG®gom Lbgolo yxwgdgdo.

0530056 dognomds, 53> my 0d owgol Loboom, sds 09 03 300Mgbgdsdo gomodwgds,
Mmdgaro3 d9degmd yggars @mbgl bds@mdl (3m@yygds, Lobs®dg, JOmsdo, ©sdobgds, yomopgds
> 5.9 dogrogxagdols dmbodmggdes. Fgogao  Yogrodmgds s  3omoMEgds OMAMO3
300mgbyao, obggg Xa9RYO0 (Lobmpsmgddogo) hogg@ol LobEgdgdo. MM shggbs, @I
35GMOM0mdols  gobgoms®gdols Jgdoggdbgdgeno  dobgbo (gods LEoJog®o dmgargbgdols)
55d05bms Jm@ol sGlgdygmo dognsmds bpgds. guam dg@oz, mgon LEoJoy®do Jmge gbgdois
30 ©OM ©s ©AO®M dglsdgrms Yaby®o o5©sdosbols (sodosbms xauxol) gmbbg Jmboygsbow
04l dmgan gbogro, mydiEs dmdosmswg 5©sdosbols 5b ssdosbms xaynol ambgds 0dwgbsw s@ol
»304067e 0%, M3 s3Il 5b o@, b ggd 53bmdog@gdL.

Lo s@ol bo@m@gools Lomsgg? Gmgm®E 3gegged ohggbs, 30Mgge @oydo, gl s@ols
3000369650 hodygogdymo mgolgds, Gmdgeoi ol x g dgd3g00Mgmdom ao©59(39ds, bmenm
d93amd sb@ol 3OmEgLdo ggomo®wgds. sligm ssdosbms Jolf®sngdss ws0dm@hogmls
Lbgs @o mogl dmsbgoml Lsggme®o bgds. dobbol dobsw(ggem 0dbgds dognsmdbols d9dsbobdo,
OmIgeoz @OEMMS 25bdogammdsdo  LobEgdow gosamodwgds. o3 LoliGgdgdol dobgogom goim-
dM0mdod 9339 3o05Ms hogg@ols Lbgowolbbgs g3m@ds; dom dm@ol: Jmbsmdgermdgery@o, ¢gm-

84



@0, 3o30@soliGymo, bmaos@mol@dydo s Lbgs dg@gygmo @odol hoggdol g3mdqgdo. o3
Lol gdgdols hodmysaodgds d9dog mIgdmsob s dogsmbdsbmsb oym ©s3ogdodgdyano.

@> 5ol mJo? bepswse Mmdo sMOl dogrsmd@ogo abom dm3mggdygeo dognoygegdols
bogygdgger by gOmo obpogowols (306mgbgdol, xayx0l, Gmdol, mgdol, bggol, Jzgybol) dog®
dgmeg sbogmaog@o Lobmasmgdols dm@ggol, hogg®ol, dmbdmdol ©s o.9. gubjiools do@s-
@990 Jdgegds. s@Olgdmdl bbgswslibgs Bodol mdgdo, dom dm@ol: obwogo@yseydo (o3
9000 300mgbgds Fobolfomo aobb@obgom magl glibdol dgmaglh); xa9aBg®o (Gm@Es Hsdwgbody
350, 33500, Bmdo s 5.9. mogl glbdol dol Igbmdgan 56 5@dgbmdgen SbogrmMp0y® X Y-
}gool); dobmd@ogo (Gm@Es Jagybol b Jg99b9d0l dolIFsdom Fo@Imgdagemo mdgdols dgogysw
5350 3bgoygmo 3oMo3l Yz oxg®l, LogmEbmol homgmom, bogm s3s0x 390980 0Ho(390L
5356 3bgoygaols donga Logym®gdsl). sbg md, mdol Fo®@Imgdols 30Mmmdgddo aodomxggdyeoi
5 5doM(3bgdyao, dgodagds omdgols, bganmgbydsw dgddbogro YOMogOMASYygdOMmbdols ©s
0530001300950 g gas 3003l woedsgr mEbogn do@sl s JoFg@Mosmy® Mg smls
olg, ®m3 aodz0mbsgo s@Mo306 s@0b.

5O gdmMdl 1Mog05(33000 s MogEslibdomo mdgdo (Lodsdyem s sd3yMmMdmydo mdgdo).
4ggees dgdmbgggsdo m@ogg dbotg m@gomos. 300390 — 0do@md, M dob yggmegg@o oG
2o53gms  0dolbomgol, @oms gbs myg ol mdo mogosb sg30egdobs, by Ylog®dmbmgds 4b-
699639 ggm, boenem dgmdg — odol asdm, Gmd odyegdomn msgl dmsbgos dmFobss@dogagls
mdols 30Mmdgdo, Goliog dmdggs swodosbms dbbgg®ao, dogsgxmgdols s do@GgMosmydo
mgesnols Fo@mdggs, sdodbgdyeols dodosdm ©oligdodobszoymo bgdmdgogdols asbbme-
(309 gds s 8.9, mogesdlbdgmo dbomg ™ol dgogaoe ®gdymol Sbgygmmdom, smoligy-
@mdom s Joerombmbdomn Jmds3goobgdge mEgsl, by goEmd®omdols Fobsdy yoowgl wsbs-
ooy Lhogol.

05300533000, by Lododyenms mdo 03 dgdmbgggsdo, GmEs dobbyg 3olygbolidygogends
300ds g 3000ms Xg9nds, ambog@gdols Fodamgddo yggmsxgo gosggms mdol msgowsb
sbs@omgdemo, dop®od do0b 0dygmgdyeo begds, msgo gofodml ©s hogosl Lodggo@m-
Lalogmabam d@dmasdo. 53 dgdmbgggsdo dobo Jdgogds aods@megdygeos, 9xG® IgB o,
Sbgmo 306mgbgdols (3oOms xagnol ob dgbsdams Jmgaro g@ol) sdbobydgds GymGE 9g3-
ol, sbggg dmdogogmo momdgbol Fobsdg aobybmdganos, gdo@mbol Bmemaslios ©s dob s@sl-
Amb 030{y90496.

5ds 09 03 dognsrRa@gbols dm3mggdols Ly@dgomon dg3y@mdogno (Losgogdyero) 3oMmg-
bgdols 5b 3o@Mmgbgdoms xaxol LodmJdgem ggads, xgd boggme® ags®do, mgddo, Mgaombdo,
J39956590, bgdoldog®o dgommwom (Jsm To@ol dsgrsmdom) ,,a5doMmxg9055%, begrm dgdwoamd
Lbgs bogobgdobs ©s 3996960l dodo®m (Lbgowslbgs Lodsbom) — ©sd3g@mdery@o mdol {om-
Jmgds. dogo@momolomgol Fomdmpowagbm Lbgoswslbgs g3mdsdo (dg. §. V. smolifengymowsb 1
Loy 399699y o gdamd 3gMomedo) 39B-bogergdoe sm@ogbya yzgmsbyg dbbgogdsli'd@sdo-
obo ™dgdols [2] hodmbomgoml, Gmdmgdo gobbm®dEogmes dgsdpobsdgmdo, gyg03@9do, jog-
3ob0sdo, dgbem3dm@oedosdo, sbs@merosdo, Fobs sbosTo, 0bpmgmndo, LoMos-s@adgmols Jg94b9ddo,
980M35-5b05T0, 539M0goLs s 5gLAMoE05T0, 053mbosdo, hobgmdo s Lbg. 53 ®Igdbdo sbigy-
@dogrombmdom 5530560 (doMomoEsE, shoasb®OMds) YoOmmE sobmEs. monddol yggas

J399565d0 m3gbdols sdFygoo s Fo3MMgME0Mgdgero X gM dogsmdom dogsyrmgdols bgendo
hodawgdbo, beam dgdpamd 393 3300Mgmdol YR gdols ©sd3obmbydgao oblo@ydgdo (39Rg-
900, 0339053MMgd0, Lo gdo, ©gomamgdo, Gmdol dgmswgdo s .9.) 04369b. aodoMxg9-

b0 3o 3bgdnml bmogs, By3ggr 30dgsges, Jnbgdol s@mdggms, bowmm yu@m G0
‘dgdmbgggedo dgaom5l (gowslobol) ¢Fglgdbos b sbogn mdgddo Jmbsfoengmdsl sodya gdws.

O5mgbmbdMoge yzgmodyg dgdo Lobbarosbo wodoMmolidomgds mgom J399bgdol o dhopg-
A9 dogngdl Im@ol wodo®olido@gds Yo ybydo goEmd®omdols 3mdogow msbdwggo 3GMmi3glLos.

85



Lod@dmenem 0o@o@ols 35630m5M 9853, S34HMdomo MmIgdols gobdo@gdsd, Mo 033gMogdols

‘d9J3bols 3s@omganeg@oe JodEobs®gmds, 3003 YROM FoboBEs Gomgggmo Gmdgdol, go-
boligdol s mgom (3030@0bs30gd0l Inb3mds o6 Lbgobmsob dg@fyds (sbgmgdo 043696, dopo-
@omoE, d9dgagoo, gesdgegdo, oSfoamgdo, bgmgdo, gBAGYLgd0, Lyds®gdo, @yygzogegdo,
3O@bgdo s @osmbgdo, Lmdbgdo, Sergsbgmgdo, 9a303@gergdo, dsosl GmIgdo, 0dgMogegdo,
Lo®do@Bgdo, bobomgdo, Jobssbgagdo; 5dg@ogol, o3bE@s@o0l sdm@oggbo  Bmdgdo, Kobojo-
90960 ©s Lbgopalbbgs 3mbR0bgbd by Ibmgdgdo ¢sd®sgo Bmdgdo my gmbmlbgdo).

>bools, goggobool, dgodwobo@gmol, bdgamsdygs bogol o@gomol, sx@ogols gg@msols,
sdgmogols my Lbgs @ga0mbdo ho@odgdyamo 3bmdogro mdgdols Fo@mdmgdols dmsgosdo dm@ogo,
A3 50gbodbgm, ods m9 03 Jg99sbsTdo dogmoyggemgdols dmdmggdol by®gomom dg3y®m-
doaro  30Mmgbgdgdol ogd xg® Logynmo®o bombol ©ohsygds, boam dgdwogy bgdolidogmo
dmfoboomdgyol (3gbmdgamo 09y dm@dgyemo Jg996900l) ©@o3yMmds ©s ©sdmMbgds 0ym. AOM”MS
2obdogarmdsdo 0fygdbmws hog@dygmms sxobygdgdo, @o3 9dgdgl dgdmbgggsdo s@osm@ysbobyg-
d@mdol 2odm 0ligg domo @sdo®bgdom JMogdgdbmws. smbdom, smslimdom s dognombmdom
>5d0sbo gfodgdmes mogolygegdolbomngol d@dmasl. 0dgosmos dgdmbgggs, Gm@Es sds mey 0d
93mJodo gbs m9 ols gobemlo (Bmdo, gHo s 5.9.) dedogswgms Ib@owsb hogg@sls gos®hgbms.
9O Amo, @dgemols Fdgboms ©s Lsgygmo®o gbmg®gdol 3Gobiodom dg@-bsgmgdo msgo-
bggagdols dssgmo bodolibo, dgodargds omdgol, dmol bogrbgdds dgobs®hybgl. sbgmgdo 0yg-
696 3oggobogangdo (Lgobgdo, mydgdo, bgglydgdo, dmogengdo, hghgb-obadgdo, @gzgdo, hyo-
Jabgdo, sggliyggdo, mbgdo s 5.9.), MmYIEs MogEs3gomo Mmdgdols dgogase dsmo Moibgo go@o-
LAOORYms© dgdgodes. dogsmomolongol dgodamgds wogsbsbgmmm Lgsbgdo, @mdagdocs,
LEA®sdmbol 36mdom, xg® gowgg I Loygybgdo goggobool Lsdb@gm ©s hOommgm Ibsdgls
3bmMgOMdEbgb s 200 000 wxo@obgoEol aodmygebs dggdamm. 3bmdogros, @M momemgye
JogsdJegl 0d 3g@omolomgol I@sgosmm@oibmgsbo (30-40 §gg@obogsb dgdpas®o) mxsbo
dygogs. slgm dgdmbgggsdo domo Ladygsmm @oibgo m@ Joawombby dgBo gbos gmxgommoym [3].
sdmbgbognos dg. . I Loygynbol Ldogrgbdol o®xo@sby wofgdomo obEmeogmo Fys®m
Lgobgdol J 0dbobTo (sbanobgao myg@dJgmnol Gg@odm@os) bmgdgdols dglobgd [4].

J398mm Fo@dmpowygbm 360dgbgamgsb mos®owgdl s Log@msdm@obm mdgdols hodmbe-
ngowl dg. (. V soslbfagymopsb dngmegdgmmo 1 smsb{agyeols hosmgenom [2]:

39845L05-F0bs sboobs s Igbmsm@Esdools @gyombdo, xg@ gowgg V smslfagyendo (4500
Jeooli Fobom dg. §.), @m@s bdodo @obobangdgdo aohbrs, 3bmdogos Jomsd-lobgandfogmgdls
‘do@ol d@dmengdo (dso dm@ols I9dgddo, dg8g gogwasdgdol d@dmes J. 9ol msgolyey-
g gdolbomngol 2680 (gaols (dg. §) [SI 93303@0L Lodggem ©obsbEool (go@smbgdol) d@dmans
dg9bmdgano J3996960L Gg@oGm@ogdols s bognbgdol wslisdydmdbsw 2300—-1875 {angddo (dg. §.);
Lgdo@dgdol dog® V9o80bs@gmols bagnbgdol edg®mds Lodamb sdomgarols s dobo 393 g00-
9960l ddo@mggermdols 3g@omedo; sbyg®gmol 0d3g@ools hodmysmodgds s ©s3gdMdomo ™mdg-
b0l (o@dmgods (obos sbos-goggobogero Bmdgdols Fobosswdwgy, sLig@gmols Igg0ls Goams@ o y-
Lg@obs s dobo 3gdzgoemggdol Ignmdols 3g@omedo [6];

M-I sosbfanggemo (dg. §) — obdobols s ©sd(gdhemmdols dgddbs dydgmgdols s Jod-
0ggeyg@o Bmdgdol dog@ [4];

1793 Fgano (d3. §.) — d9o8pobodgmols o dodogmbgao bognbgdols (‘dydgmgdols, gansdg-
@gdols, sdogangdol s bbgs bognbgdol) dogmom aog@mosbgds 3g5g body@sdols 3g@omedo.
bodyg@sdols gobmbgdols dowgds;

1680 (oo (dg. §.) — bgomgdoli 033g@00l hodmysgodgds s d@dmans Fobs sbool @sle-
34OmdoE, @sds®bsl s Jobo dmsdmdsgangdols dggmdbols 3g@omdo;

1551 {geoo (dg. §) — bgdem ©s Jgg9m gago3@ol aog@mosbgds ©s ga303@owsb doJbmlgdols
35b©g3bs Go@omb 00dgg I-ols s dolo gdzgoemggdols dds@mggermdols 3g@omdo;

86



1500 §geno (dg. §.) — s@ogeo ©s bbgs dobyeno obpmgeno bogbgbdols dog@d saoamd@ogo
390960L ©534HMds> 39989 d3oMs@ol s dolo 39d g00@ 9900l Fds@mggemdols 3g@omdo;

1275 Ggemo (dg. §) — @0 0339000l (9330309-bgmgdol) d@dmas 3oMggemdolsmgols
(535090l b@dmes) gag03@geo 39xg Godbgl Il-obs s bgmgao 3989 Igomogmols 39M0me do;

1226 (geoo (dg. §.) — d908@0bo@gmol @s Fobs sbool bognbgdols wady®dmods ©s gog@mo-
5bg9ds bodogmbols Lobgadfoxgml Lobgmmom, dggg bodygJmembmlbm@obls s dobo dgd goeMggdols
dmegofgmdols 3g@omdo;

1200 Fgeo0 (dg. §.) — 0Fggds @ 30bols bs3gmmdgbdols s Lod@dmenm os®owgdol dobmd®ogo
Fo®dmgdo-aodmygbgds;

911 Fgemo (dg. §.) — sbg@gmols sbogro 0d3g@ools dgddbs (gxg swoE©obs®o), dsdogrmbols
3oboEa @ gds;

844 (9o (dg. §) — dopogemgdol sbools hOwoenm-s@dmlsgmgmn Gg@odm@osby, bogm
065bgegdols Lodb®gom bofoa@o olisbangds s gmgogsgo mdols S0 A5©8](3935%

841 (gwo (dg. §) — hobgmol {gdogrmbdomo olGm@ools dgJdbols wobsfyolo (Igxg @ols
©5doM(3bgds);

800 (garo (dg. §) — ggeedgool dog@d 0dg@ools bobgge®ybdygaols d@dmemomn ©s35g9ds;

721 (oo (d3. §) — oSbyg@gomol dgxg Lodamb I-ol dJog@ obEdsgaol Lodgamlb aobsw-
YIRHLLY

VII-VI Logggbggdo (d3.5) — Lggomgdobs @s 30dgdogargdol gosdJ@mdgdo goggobos-Fobs
>bool @gy0mbdos;

612 {gamo (d3. §.) — slygdgmols 033g@ool @slobdygaro (39Rg Lodymb II);

559 (gawo (dg. §) — L3o@lgmol 033g@ools dgddbs (3959 godmbo);

525 (gemo (dg. () — L3o@lgmols 3og® 933030l (3989 359d0Ly) ©o34O™MdS;

490 (9o (dg. §.) — 69@ddge-Lido@lyao mdgools @sbsfyolo (dg@dbgdols Jog@ L3s@bgdols
©5doM(3bgbo);

480 (gero (dg. () — mg@dmsmaobol s Loansdobols d@dmeogdo (L3s@ligdol dog® d9@-
dbgdol @sdoM3bgds);

479 Fgeoo (dg. () — 3awo@gol d@dmgns (dg®dbgdols dog® Lb3s@ligdol sdo@3bgds);

431 (geno (d3. §) — 39e0m3mbglols mdo smgbslbs s L3s®@Eol dm@dols;

433 (g0 (dg. §) — obembol d@dmasTo sengdlobodg ool dogd L3s@lgmgdol ©sdom-
3bgds;

332 (o (dg. §) — oengJlobpdg 3s390mbgarols dog@ Lo®os-3s@gli@obo-gyg03@ol @ady-
AMOS;

331 (gamo (dg. §) — 20330dgesls d@dmesdo dsggembgagdol dogd b3s@lbgagbol o-
dod3bgdos;

264 (geoo (d3. §.) — 306390 39b0gy®0 mdo Gmdls s JoOmoygbl dm@ols;

256 (9o (dg. §) — Omdsgamms gaom@ols dogd go@maeggbol geom@ol ssds®3bgods;

218 Fgemo (dg. §.) — gmeg 39bogydo mdo (216 §. 3569l d&Imans);

221 Fgeoo (d3. §.) — hobgmdo 0bols @obsl@Gool ddo@mnggamdols odysmgds;

215 §gemo (dg. §) — hobgm@o wowo ggoaol 399bgommdols @sFygos;

149 (oo (dg. §.) — Igbedg 39bogycdo mdo;

146 (gaoo (dg. §) — @mdol dog@ go®msopgboli gosbowyu®gds;

58 Fgawo (dg. §) — @mdogargddols dog@d goggdmsb mdols (ogmogl ggoloto) wofygds;

52 (gm0 (dg. §) — sergbools d@dmans;

44 Ggano (dg. () — oganoygl 390b@0l Igbobomnyg®o 333 ganmds;

43 Fgemo (dg. §) — Omdsgangdols gdds d@o@sbgmdo;

117 Fgero (5dgosb 9339 domomgdyaos hg. {gmmmom@oibgs) — @mdol 0d3g@ools danog-
Mgbol bobo;

87



220 Fgeoo — bobols wobsliGools @sbsl@ygemo;

320 (g0 —0bpmgmols 3o90m05bgds. 293@olL ©obosliGool hodmysemadgds;

330 Pgemo — 3oblEsbBobm3maol d0bsob@ool wgsdomsdsow asdmiEbowgds;

395 Fgero — @mdol 0d3g@ool heOwogmgmn s Lodb@gom bofomgdo ©oygmeys;

452 Fgeno — 39bgdols dgd@s o@oeosTo (s@ogosls gsTjamds);

476 (o — @mIol gzo6ol3bgeo 0339@s@Bm@ol GMIgeyl o339LEYYLols hsdmywgds
MEMs3oM0l Jog® ©s o@omools badgrme asdmabowgds.

I Logyggnbowsb VII boyinbgdwyg 3og3oLos (Lbads®mgganm, Lemdbgmo s sendsbgmo) hdwo-
eemgmols bogbgbdol, 0®sbgergdols, dowogangdols s dobobGogagdol mdol sL3dsdgbl Fomdm-
5 gbws, Losi bob ghmo Ibosdg 0do@xggos, bob — dgmedyg. ogm 3g@HomEgdo, OMES S 0-
@d®0g30 15dgBMYd0 EAMGo0m mogolygmgdsl > 930696 [6].

I Loygggbgdo ,,0d35 0gbe J@obEg™. JOol@osbmds aog@Egmes dbmgmonl 9d@sgmgls
J399565d0 [8].

300500 xo3dbols s Lod@dmenm 0s@omols goygdxmdglgbols 30Mmmdgddo V Loyzybowsb
ho@Bodgdyemo mdgdols LEs@obEogs:

507 §gao — (d90gL b@dmens) gglBamgools s BASbIgool ddmens, MmIgaoi BOS63Y-
b0l 20d0Mx 396000 ©OSTMSZOW.;

555 (g0 — d0bobBogagdol dog®d mbEaxmgool badgrnmlb gosbsway®gds s Logomools
©5 0@>@00ls S3Mbgods;

568 (gm0 — @mddodogagdols dog® 0Gomool ©s3gdmds;

570 Fgeoo — 39303900l ©sdsmgdos;

591 Fgeoo — bobsbBools dog® bmdbgmol @s3ydmds;

614 (gemo — L3s@dlgangdols dog® 0g@Ologodol @s3ydmds;

642 (gemo — hobgmdo Bobol @obsl@ools sdys®gds;

630 Fgeo — dygdsdgool msbsdgd@dmengdols dog® dgdol omgds;

656 (gm0 — olgnsdol gogmags. dgdsdgool Lodobs s dodsdgognols seno 0db 5dy Gogrodols
bognogs© aodmiEbowgds;

711 Fgem0o — 039600l bobgge®39bdyambg g9l mgdols wods@bgds s olgnsdy®o 0d3g-
@00l >0bgggds;

732 (oo — g@sbims 39830l go@@mbol d0g@ s®odgdols ©sdo®3bgds;

718 (o — x@sbggdls o dslggdl dm@ol d@dmas, @oi3 dolggdol asdo®xggdbom
©05d0M>gMOS;

790-911 Faogdo — gogobagool @sdJ@mdgdo gg@m3ols bbgswslbgs Jgg9obsdo;

960 (gewo — Bobol obsbEool wolidymgds ©s Lybol wobslEool sFygds;

996 (garo — san-3530d0L dog@ 3o0@Ml bagogs@ol os@ligds;

1055 §geno —Lgen 93300950l 3096 do@eools ©o3y@mds;

1066 §geno — beo@dobgdol dog® sbaemlbslgdol sdo®ibgds (3ob@obyols d@dmans);

1071 g0 — d0bobBogangdol my@d-Lgahyzgomsb mddo sds@dzbgds;

1095 (gemo — @mdol 3530 9@dsb II-ol dJog@d xgo@mlbyeo mdols yodmiEbowgds;

1099 (gemo — xg50mLbgdol dog®d 0g@yLoagdol smgds;

1121 §geno — 35335L05T30 Jodmggeoms 3989 @ogomols Jog@d doddoosbms o9 mosbgdyao
(100000-0560) @0l sdo@zbgds [2];

1128 Fgeo — Gmdol 3530l dogd Hoddgmog@ms mOEgbol s o3gds;

1187 (g0 — 35@0bols d@dmgns. x3o0mLbgbol Jogd Logns@obols Ladmemmme ©sdo®bgds
s 0g0gLogodols ob@ybgds;

1192 Fgero — 053mbosdo dobsdoBol gansbol godomxggds;

88



1206 §gano — hobgol-gogbols dog@d dmbomagmol w©sdyi3dsgdgeo Lodmsg®mgdols yogm-
005693 5 a3gHmdomo mIgdols wofygds;

1241-1258-1279 {angdo — dmbomagdols dog® sbool, 3oggobool, gg@maols, (3086060l ©s3y-
Amdol 3gMomeo;

1280 (gemo — mbdsb I-ol dog@ mbdsgngmols 0d3g@ools hodmysemodgds;

1304 (gano — s@adgdols dogd 39abeolbobeimeo os@omols 25dmygbgds;

1339 (gemo0 — sL{aosbo mdols wsbs(yobo;

1368 (gero — hobgargdol sxobygds dmbmmangdols Fobsomdwgy (Jobols wobsl@ools hodm-
4o 0dgdo);

1380 (gawo — mgdy@agbaol dog@ UL3s@lbgmol, goggobool, sbool bofomols s ULbg.
©0534MMS;

1396 (gemo — mldsgngdols dog® g30m3geo (JOolGosbygmo) jmsegoEools ©sdo®bgds;

1492-1493 (a0 gddo JHobRgnmeg jowwyddol dJog® 5dg@ogzol s@dmbgbs;

1492 (geoo — 0d9@00l bobggo®ybdye by (gl3sbgmo) s@sdgdols 780-Fanosbo ds@mbmdols
slBgmgds s 9dgy JOobEosbygmo Lobgmdfogml — gldsbgmol hodmysemodgds;

1453 §gano — d0bobBool gosogsol —3mblEsb@obmimaols ws3g9ds.

d5Jdobgan Jbmgaomdo Gmama i blgamgmbyg, sbggg brgsdo, goobodows 393beobsl-
OO0 000500l g5dmYgbgds, Modoi 3oBSLEAHMMBYmo© gobo®Es swsdosbms dlbgg@aero.

1501 §geno — 5dg@0g3odo doggob05bms dmbmdols s 3obmbgds;

1514 §gemo — mbdsgngmol dog@ L3s@bgmol sdo@bgdos;

1517 §geno — 9360m35T0 30mE9LESbEA0bdol (Jo@@GH0b @ymg®o) s@dm39bgds;

1519-1521 (eaogdo — 930m3gangdols dJog@ odg@ozol ©ad3g®mdol ©o(ygds s dgogasw
d9JLogodo (3g®dsb 3mABgLo) 100 000 53R g30L gobowanmgds;

1522 (gm0 — 3o ga0sbols Ibmg@oml ao®dgde Jmgyboy@mds s sbogno dbmgmom @yz0l
‘d9ddbs (35653 Sbsgnmpoyg@o Jmgboyg@mdol aobbm®Eogamgds o@ s@ol 3bmdogno);

1526 §gemo — byyangodsb I-ob (0@ Jgmo) dogd 9bydgmgdol sdo®i3bgds;

1533 (g0 — 3obodm g9lgml dogd 0bzgdol 0d3g@ools goboag®gds (538 mAL bsdgogme
100 000 go@o gdbbgg®3as);

1571 §geno — g36m3ge09d0l dog@ mbdogngmol @odo®3bgdos;

1562 §gemo — 30639em0 Ggaogoydo mdo 3OmHILESbGJOLS ©s Jommaoyzgol dm@ols;

1588 §gano — obyenolgargbol dog® gldsbgangdols sdo@zbgds;

1592 Fgemo — 053mbgargdols g3m@gsdo dgk@s;

1642-1651 Fergdo — obaarolols LodmJoesdm mdo;

1644 (oo — dyglgm-3membgmols mdo 9305060l dobs@oigdasw;

1660—-1701-1714 Fangdo —dows Lsdmdsgsdm mdgdo gg@maols Jg99696do;

1905 §gemo — A9Lgm-053mbool mdo, Mo 053mbools yodo®xggdomn ©sdmsgHws;

9L s@ol 3306y, dog®sd 0d wOMobsmgol dg@oe Ib0dgbganmgsbo Lad@dmanm dmgargbgdols
>G5l Yo hodmbsmgsao.

>0bodbyao mdgdol dmsgodo dobgbo Lbgobo Gg@oBmmogbol, bobols ©s Jmbgdols
doenom d0@o(3900L ©gdmblG®oMgds s Ggmopoyg@o dOFsabol dgiageol IELgmmds ogm. 53
09 03 ,25350%390980" bogrbdo yggansbg oo sI3YMMbo, 569 Jmdsaswg dgxg (Lo®wseno,
0JOMRS@0, dgEsEo ©s o.9.) mogol bogbdo adodse dgodangds Ig@sibyeoym, boam ©s3-
gamdogmo bogobgdobsmgols — gggemsbyg o GoMsbsw.

obBmGos g@dgaegds. Lod@dmenm bgamgbgds o0bggfgods. Lod@dmarm (Bgdboggdo wo
AoJB0g90) 0s@omo YIxmdglegds, shbomasbdws Jgo@dmgms Lobom ILbgg@ddamose  dgfo-
Agems @oibgo 0bGEgd.

dbmg@om mdgdo:

&9



1914-1918 (engdo — 3o@ggawo dbmgmom mdol 3g@omo (3o035Gxgs 0byeol-bog@sb-
2903s s Jomds Lo geno@gdds);

1914 (9eols 30Mggeo Jbmgeom mdol sfygdols dobgbo og3lE®os-9bay@gmols 9B 39O EM-
0L, A6z BgOobsbwols d3gemganmds aobws. ogo bgMmdgdds 5bgJloGgdbya demlibosdo gobo-
Aol @AOML dmgengl, Gob gdmE sgLEAM0sd Lgddgml mdo godmygabows. 03539 Faool 3 sag0LFmLs
30 390356053 godmyibo@s ®do bog@sbagmls s obaaoll, Lowsi dgdegmddo sdgdogss3
hog@omm Lbgs dmgogdomggdmsb gomse. gl ogm I dbmgaom mdo. dsldo 70 dogrombbg dg@o
5005d05b0 JmbsFoengmdws. godmygbgdbym 0bs Amama 3 Lobwgom, Lobdgangmm, sliggg Ladsgdm
(9339 ULogdome  aobgoms@gdymo) ggmdgdswo s Gygool Lobdmao os®owo, dsm  dm@ols
5305(300.

390dobools Ibodgl dgd@dma dyglgmdo oxobygdsd 0xggmds. ggmdsbosd bgero dgoufym
b 9303900l @og@ol, 3. e gbobol OYLgmM o sdGYbYdsl ws 1917 Fenols @ggmayiools
dofgemosl. 1918 (gl 9@mog@mdm@ol (Gylgm-39@dsbos) bgandgig@gmgods yoxm@dws. 1918
FJeool 11 bemgddg@l 3odggaro dbmgerom mdols Lomds®o dmdgregdgdo gg@dsbools sdo®bgbom
FgVyeeo [5])

od m3do yggews IbGowsb (mgogosgy®o Jmbsizgdgdbom) 20-sb 30 Farodwpg sbisgol 9
dognombbg dgBo xo®olgoo woomyds. 1919 (ganls gg@logol bgendgsdymmgbom doMggao Ilm-
Reom mdo EsLOYEs ©s 39@dsbosls 140 dJogrombo O™ do@gol ao@sbs ©ogzolbds [2].

1933 Fgeols g9®dobools 3obEmg@se smea JoGag@o so@hogl ©s ©sofym 3meodoggdo
> Lodbgo®m dyg@dolidogds, @o3 dgos@swgdols godeog@gdom s bomds®o Jmdbswgdom yodm-
0bs@gdmes. dob os®@gos 3odggao Jbmgeocm mdol Fopgdom ©sz0b®gdymo Jmgog gmdgdo.

1938 §geols 30@erg®ds 930m30ls @adydmds ©sofym.

1941 (9e0ls o0Fym 2g®dobos-Loddmms gogdo@ols mdo.

1945 9ol L@ 3ogdo@0-0bg@olo-5d3-Log@sbygmols gog@m0sbgdyads dgos®owgdyends
dogngdds 2 gMdobos osdod3bgl.

dgmag Ibmgeomn ®mdo ag9@dsbools s dobo dmgogdodggdols g@sbom sbOyYmes (go-
300 e300 3odmoibos). 83 MIL sy bylGgogero dmbszgdgdom 50 dogombby dg@o swsdosbo
‘dggVods [2]

dgmag dbmgamom mdol dgdegmd, sdgMo3gagdols dJog® 053mbgengdols Fobsswdwgy (Molse
Fob gdemes 053mbgengdols Jog® >dg@oz0l Lobrgom gamEol gobswyy®gds 3g@Oe-3o®dm® do).
539®039e0 950l dog® dgesdgdom 330y Loddgrsg@ols sGHMIPA0 d0m3bgdom s0bMdds Joasgdo:
bo@mbods ©s bogolsgo. 83 AFomg ,a033900@ds* 0dpgbow ©ssxds 0d3gM0gdols Igliggndgdo,
0md 9339 50 Tganbg dgBo gyogos @ SGMIYM0 059G s@o@ Aodmygbgdyms, mydEs sdgsdow
3030bs®gmdls mobsdgr®mggmdols Jbbgogdsld@odosbo mdo @ylgm-93050b6sL dm@ols s ol-
Aogm-3oemgbBobol  m@ol. ¢3@00bsl  s5JHogd  obdomgdsl  9Fg3l  sdg@oge-gg@m3ols ol
J3996900, I gdoi 2og@Om0sbgdbymos Lodbgodm denmy ,,bsGmdo”, bmenm dgm@g dbs@ols,
by ALgmols IboGEsdkgdgdbo dJmosbmgds — Hobgmo, 0o@sbo, sx@ogols ©s 0bpmgmol Jgqy9-
bgdo.

obEsga-35 glBobol @s30Mol3oMmgdsdo, oliGsgamols dmoge®o sdbdo®g dogrs 5dg@M0gss,
bogem 3omgliobols — 0®sbo s Lbgs s®adygao Jgggbgdo. 53 @sdoMoldo®gdsdoi (Gylgm-
9305060l dbgoglio) mdol dobgbo Lowsgm Fg@o@maogdo, ogmamyos s Lo®{Iygbmgdss.
m®039 dgdmbgggzeodo gl mdgdo dgodangds 2o@s0bs@EML BoOMMISLTGb056 5GHMIYG 0ddo,
A5lo dgogaoe Jmdyzgds gesdofsby domos@mbon Iibmgdgdo maEbosgo m@asbobdols
(o5dosbgdo,  3bmggargdo,  3(39650M9960)  3o05Tgbgde-grozgoe30s,  olggg  Sbaomdwgdody
996900l 038 ©Mbgdwyg sd0bdyMgds ob dgigmes, G®I Sbgyao Faol asbdsganmdsdo dobo
Logbmg®gdase aodmygbgds dgydegdgeno 0dbgds.

obdol gombgs: 3o3MdM0MbL 2obgoms®gdols olGHmMosdo ymgoms my @S Sbognmyoy®o
3o50°5LBMMBJ0? Arym® 3 hobl, gmgows. sdol PsbEY@os 0bpmgmol Bgaodm@osby mwgbmss

90



>0 gdyao dGsgo@oibmgobo slobagds (Joensdo, 0339@0s) ,,dm3gbxm@odm®, Lowsi dgbe-
d5d0bo osdgol dg360g@Mgdols dogd oxodboGgdygaos sEMIYMo (Moosizoyeo) Mmdol dgogyow
©oBIOFEogo Joaodo. x 9@ gowgy gombgaby dobigbo goyagdgmos, 0y @s dmbes gggmoby
2obgomemgdyen obsbangds (Jggysbs, 0d3g@0s, 30mbG0bgb@o) @G sb@osdo, Gmdgols bodmgdo
39560l glggaby, 9.¥. 50903900l Lodggmbgmsb®, ,asboliggbgdl.

Lo0bBg®gbms, Gmym@os Jbmgamoml bbgsslbgs J3gybol ©sdmgowgdyemgds mdols do-
do@m? LEASAOLE0gYMoE ©dFJ03gdgmos, GmI Jbmgmoml Jgggbgdol 98 % Lodbgodm Lod-
@09M9bg bOYbogl, 53005090L Mobodg®mgg 0o@oml, Fg@mmbol xo®moloi9ol. yggemssng@o
gL 3o 0ofgg3lb ods 09 03 Jg99b0L Lobgamdfogm doyxgdol do@gel, ddgomdbosbo dmdogos-
Jggool 3bmg@gdols wmbol ©sdggomgdsl, gR®O™M Yodgbo go ol Jmgmgbss, @M MmGoosE YO0
dmbozgdgdom 17, bo@mm s@smgogos@gese 90-bg dgBo Jgggebs ®mddo oygbgol 14—16 Fanols
sbiogol d53d390L, Moash olobo omero Lodo®msggdo s®osb, ool g@dbmds bsgangdo ojgm,
0530 Lobo@dobby bm@d@zos s, @53 Jmogados, sligm Jg9969ddo (o], Lowsi doGomspawe
©0JBoBM@ Yo M990d9805) godgombgo s@og0b 3gogm.

hbgds @maogzy®o jombggdo:

* Mo YR@gds oJgl bgdoldog@o Jggybol @o@o@Bm@l, Lolbsgmombyg gooygsbml Lbgolo
‘dz0@gd0, Jomnydgdgl, OmEs mdo mogeslbldomos?

* Mo YRS o5gb ods gy 03 Jggybol (0d, Lowo@ obomasb®es momds Lbgowslibgs
Lodob0m 009396s) dlbobagmdsl, dmbydo Jm@hoangds asdmygaboml s bds @ sdmomml
Loggma®o Jgg9bol wo@o@m@ols Fobsdg, Gmdgeoi yggesbso®o swsdosby®o bm@mdgdol @o®-
039300 034@mdl Lbgolbo J3gybols g@o@m@mogdl, sboyy®gdl Gmam® 3 mddo dmbsfomg xo-
@0ligo3goL, obg 39dg0mdosb dmlobegmdsl? @s ggmgds sdgm Jbmxgmoml 3GMa®Mglygen do-
@agbl, hgdo 0943696 bgdolidogmo sd3gdmdenols dods@m? bymy, MmEEsgamo boygnby > s@ols
Logdo@olo 0dolomgol, ™M dmeml s dmenml, dogbgogm, mdgdo 3oEmd@Momdols gos®bhgbs
30 065, aoboay@gdes. Lowsdyg 9bs aopddgmegls ,,q409-d9bx ol Jpymdsmgmdsdo ymebs?

0065390039 >AMIYH0 0500, MMIgelsi 9339 ©o30M0l3oMgdyen Ibs@gms smgiem-
d0m  Jg995bs Beomdl, [o@dmoagbl 5dgsdobpgmmo 3omd®Mombols dmlidmbol yggemsbg bsdod
0G50, @ogonmdols dobgogom x90 ®Ido dmbsfommyg J3g9bgdo aobswaydwgds, gdwogy —
B9O0BAMO0Ys© Shbarml dpgdody s dmgml (0dobws dobgogom, mey @ Loddmsg®ol SEm-
390 0s@omo 0dbgds 2odmygbgdygaro) dglodamms, gesdofol Igbmgdgdms d@sgaglmds.
Jbmgaom dmlbobengmdol gobsyy®dgds s@s FoOEM 30@Es30M0 sdEYJom >@ol Jmbsemeo-

bgeno, 5®5dge @oEosi300ls s Jobasb aodmfggymo bbgoslbgs wosgowgdols yog@dzgergdom.

sliggbs

5dM000, bgdmembodbymowsb aodmdpobsodyg, dgodagds 0mgol, M Eggsbogmo me-
b5 3o@obAOMGPol Fobodg wasl. @os@mI? 0do@md, Gmd Ibmgaoml 8 Jogos®bg dg@o
Jolobgogmds  dmbydo  gdm@dbhoggds  ©oBo@dm®gdls s  d3odgdoibmgsb  dopbo@gdl,
AmIgeomsi bbgoswslibgs Loowydenm m@dysbobsios (dsm dm@ols Jsbmbydo) sfgm hodmysgo-
dgda0 s dgedogoe d9domdgb 0sbsdgodmgg sbomasb@omdols gob®(boby ©s bgdolidog@o
J39960L ds@mggermdomo LoliGgdol bgyendo hoggdsbg?!

ymggero bgdmm sldygmo Losgombo Fo®dmoagbl dbmgeoml gommd ds@mogo dm-
Lobargmdol 9dg3mgdol, dodols s 9dmJdgomdbdol gogal ©s, gomg Jbmgeom Lobmysomgds
90dgm, gO{dgbm ©s 9dmJdgom damds®gmdsdo 0dbgds, JoEmdGomds 3o@SLEA®MmyolL Jm-
eomobdo Ghgods.

91



ROBIOOBHI®S — REFERENCES

L x. gm3s@osbo. @dsboliols boJogsds@o. md., 2017.

2. o, dm@gbm, ©g @os a99b@glo, ¢ 3ogwggomo, «. Ubsdydos. ™dgdo ©o  s®Jogodo
/obgenoly@opsb mo@ydsbo 3. mbgerodol dJogH. md.: 3semo@@os, 2020.

3. . gogbbodgomo. Loo@mggerml ob@m@ools dggano dg@dbyemo Fys@dmgdo. md., 2019.

4. 3. godbgesbo, M. hbgBosbo. Lgsbo @ylgdbols gbs ©s obdsbo, md., 2022.

5. dggeo sedmbsgmgmol bagnbms olbGm@os. /@ge. 3. dganododgogmo, md., 1988.

6. b. d9Mdgbodgogmo, 3. @mboys, 3. ©yddsdy, 3. dgeododgogro, 9. gbbos, 3. As@osbo.
LoJo@mggenml ol@maos, I, md., 1958.

7. 3bmgaom ob@maos. @. VI, 3. Lbeag d93bogtgdbsms s3s@gdos, 1961.

8. b. 35375dgoao. dgaoaool olGm@ools dgbsgsgro. md., 1996.

HISTORY

WHERE IS HUMANITY GOING?
M. Pirtskhelani

(Learned Secretary of the Commission for Studying Mountain Problems of the National Academy of
Sciences of Georgia)

Resume. The statistics of wars that occurred in the history of human development on one or another
continent, side or country are discussed. The reasons for their outbreak and thenegative consequences caused
by the war are explained.

Modern society must clearly see and analyze the disasters that follow wars, first in the warring countries
themselves and then in the whole world. It is necessary to know that if this or that country (which possesses
nuclear weapons) violates the principle of peaceful coexistence and uses lethal weapons against any country
or coalition, the disaster is inevitable, so the "powerful people of this country" should think carefully, because
in a nuclear war. There will be no winner.

Keywords: dictator; disaster; history; humanity; power; victim; war.
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RAILWAY TRANSPORT

APPLICATION OF REMOTE MONITORING AND DIAGNOSTIC METHODS IN
CONTROL SYSTEMS OF RAILWAY AUTOMATION AND TELEMECHANICS
DEVICES

M. chaladze, 1. javkanashvili, I. Jincharadze, G. chaladze, L. gogaladze

(Georgian Technical University)

Resume. The methods of remote monitoring and diagnosis of the condition of trains and railway lines
on the track, field devices for railway automation and telemechanics (SAT) and their development aspects are
discussed.

The development of remote monitoring systems of telemechanical devices will contribute to the control
of the technical condition of military equipment and strategic objects, the development of testing of the
condition of rails and connectors. Through tracking and video recordings, it will be possible to identify the
normal state of the system elements, which ensures the safe movement of trains, smooth transportation of
passengers and timely transportation of cargo.

Key words: brackets; bolts; bounding pole; fundamental corners; remote monitoring and diagnostics.
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HISTORY OF TECHNICS

STAGES OF DESIGN AND CONSTRUCTION OF THY TRANSCAUCASIAN
RAILWAY. HISTORICAL COURSE OF LAUNCHING SURAMI TUNNEL

M. Chaladze

(Georgian Technical University)

Resume. railway highway — the part of the railway that is the main artery in the railway system of
countries. As a rule, the rest of the secondary railway lines begin on the railway, which form a single network
of Railways in unity. The first railway in the United Kingdom was commissioned as early as 1825. Today, this
type of Transportation operates in about 140 countries of the world.

Railway construction rates are gradually decreasing as a result of competition with other vehicles.
However, it still remains one of the most energy; efficient means of transport, as the train can carry heavy
loads quickly.

Keywords: electrical centralization; power supply substations; railway construction; railway design;

the main transcaucasian railway highwa.
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YgLogogmo
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439e00bg 3m3ygms@gme omgmgds ggbdy@mo.

JobEm®bg Jnmsdsdg ymgga ¢gbdg®mgml msgobo @ybdiEombsma@o ws@Ggodmgols do-
bgogom 5Jgl Fobslfod goblsbmgdygmo wogomgdgdo. g9bdiombsma@o gasbyol Go@gsMEdl
(200935890 l) yggesbg bdodoe gbogdom dInfobsswdwgaol 3o®bg dgBggs go®ol babols do-
oo dobgoano ggmbom, 569 dmfobss@dwgaol jo®ol @omdols Bo@mmdols dodsdm dosmo dgBggols
J90bg bsgamgdos 90%-bg s dmigdgmo Lodasos 0dloby@gdl bigaosmea® Iglfegmols.

do@omspo bsfomo

amEgbsi Bgbdydmgeo InFobsomdpgaols 3ol 9@ g3l godol 396@®0l dods@mya gdom,
oby, dm@s dobo Ig@ggol Jodo@myengds aowols go®ol boboli 396@ODY o s©agbls Jobmsb
90 %-056 ggmbgl, 35306 0po (§gbdg@ngmo) byoogl dmFobsswdmgaol oMol @omdol LG
RBoOMMIL (Sp = a-h, bowsi a-godols Loa®dgs, bmgoem h — dobo Lodseeng), 9. 0. ol goshbos
dmfoboomdegaol godol dsJlodogy@o bgoge.

LOygaose bbgs Lo@ygs@os Fo®dmoddbgds, @dmas d99@g30 (gm@godo) 9dggh Bensb-
20056, b9 a #90°. sbgm gmbgggeodo 993930l mgommobgegols s@gomPo joGol @omdols
bog o Godnmdo J306©gds ©> Fgodegds JoseToml bymmgsb 360Tgbgemdsl a = 0°.

aobgoboanmo  dgdmbgggs, Gm@Es Go®geOo 993l Bobyowsb, by dg@gzol gymby
>0l dobgogro. d5dob, @m@Es gymby FgBg30l Jodo@m e gdsls s oMol babl dm@ol s@ol
90 9-%bg bogangdo, Banobyol BeMgsGoOl (3oGgdsmdol) bgogol sGgdo bgogds @ Jnmosbsw
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bob. 1

l-gn bob-bg dmEgdygeo Lgds (Bm@obmbBsamymo 30mgd3Eos Bmags@eol mgsmgdols ©m-
69bg) Sbobogl @m@goMEol Gaoobpowsb dgBggol Lo@ygsioslt, GmEs dgBggol gymby o s@ol
dobgogno. hggyagdb®og, 53 @l sbOyYmwgdgb gomgdod@do gd@g30 Rgbdy@mgengdo (Winger —
Beoobyol dgdBgsgoo) [11

90930 g9ymbgdo oagmolbdgds ggmbg goGol bodls (a = |AB]) s dgBgg0l dodoGrmey-
@ gdols dn@ol (bob-by o@bodbyaos ggd@m@om).

a >®ol dgBggol 3goby;

a = |AB| = 300l bsbo (o@ols Logy@dy);

x = [AC| = go®0l bobols boenygaro bsfoao gm@gsdoolongols;

D — 3993930 8035000l dgdotigmds Gasbyowsb dg@ggolsb.

sbgmo aobansagdols dgdmbgggsdo dgdBggzo Bo@gs®Oo bgosgl ool bsbol Fbmenme
boFoals, 39@dme. x = [AC|, @mIganoz, msgol db@og (bob. 1), aobolobwg@mgds, Gmym®3

x = a-sina, )
oo x oMol go®ol bobols gm@gsdwolsngol bognyano bsfogno;
a — go@ol boboli bop®dg (a = |ABJ);
a — gmagemol dgdggol 3ynby.
() gm@adgmopsb do@@ogoe doomgds sbogno  asbBmagds, Gmdgeoi o3o3dodgol  go@ols
©0m0l bognymo Go@Gmmdols ooyl (S) d9Bg30lL gambglosh (a):
§' =S8y sina, (2)

Looi S'gmegemwolsmngol boggemo jo®oll @omdol go@mmdos, GmEs dgdggol ggmby s@ols
a, bognm Sp — 3o@ol @omdols LOYmo Fodmmdo (Sp =a-h. o a — godol Log@dgs, h — godols
Lodo@ang). bsg@msdm@oliem bEsbpsd@gdoma = |AB| = 7,320, h = 2,44 9 [2].

dmgs @ =30% S'=05"S;, @og 0dsL 60Tbogl, @M sbgm  gdmbgggeTdo V39930
BoOgo0ol bgogol oMgdo dmJagymos go®ol @omdol Fo@mmdol Ibmeme  bobggs®o,
aoblbgoggdom a = 90°, dmizs 999 gg0 byooglh goGol @omdol ey go@mmdl. glsdsdolsw,
Jobo sdm@Eebs — 2003bmb dy@mo Jmfobss@dwgaols go®do — 2-x g6 Gnygaogds [3].

d9-2 bob-bg Jmzgdygmos InFobssmdgyol ggbdy@mol jo@ols womdols boanyaro bsfoaols
Loools (S') @sdmgogdgemgools G oo gasbaol dgdgzol gm@gsdwol dg@gg0l ggmbgby
"= f(a)).
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Jmgdgeo Lodydom gdwgbgds LoJo®mggaml bsgmgdols asligansls ggdm3ol hgddombs@ by
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PHYSICS OF SPORT

DEPENDENCE OF THE SIZE OF THE VISIBLE PART OF THE OPPONENT'S GOAL
OPENING AREA ON THE ANGLE OF THE STRIKER'S ATTACK IN FOOTBALL

K. Moistsrapishvili
(Georgian State University of Physical Culture and Sports)

Resume. The article discusses the situation that arises in football at the opponent's goal for a forward
attacking at an acute angle to the goal line. A formula linking the angle of attack with the visible opening of
the opponent's goal is established, and a corresponding graph is built.

Keywords: angle of attack; area of the goal opening; football; forward.
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