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The monograph presents the results of the complex karst-
speleological study conducted by the authors over the years in the
Migaria limestone massif. The conditions and factors of karst
genesis, problems of karst- and speleogenesis, the key features of the
origination and evolution of surface and underground karst forms,
the routes of underground karst streams and discharging centers are
discussed. The morphological-morphometric overview of the
important cave systems of the massif is presented; the interesting and
diverse tourist-recreational potential related to karst has been studied
and documented.

We hope that the work will enrich the knowledge about the karst
of the Migaria massif with a number of new facts and conclusions, in
addition, provide a proper service to researchers interested in the
complex study of karst, students and those interested in the original
karst landscape of our country.
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dmbmaMaogns dgbtrmmademoas dmoms Mbosggmal bagsfmggmmlb
96mgbgemo  bLsdgzbngmm  Bmboob RabsbLyMa  bsMosggmoom,
aM36@0b bmdgma: Ne FR-18-013.

b0bsdgdomg 3mbmamagasdn asdmmddymoa 63dnbdngho sbD0
93999360L 038mMMgoL s dgbadmms o sbobsgogl gMmgbymo
La3g(360gMM BMbEOL gbgomgdgdl.

009dqds ol 3ob13@0 dogMo@ombal babgmmdol ggmamaogaols
06L& &ML LadgbogMm Laddmb gowsbyzg@omgdoo.




6065LNGI35M3dO

dogotns gfm-gcon bonbGgMgbm s Yoo gsmyMa JoMdgeo
3sbngos Lagsmmggmmdn. ogn gsdmamhiggs 3oMbEGMma dmgmagbg-
dab 06@)gbLoyMn gsbgomamgdom s L3gmgmamdmbgbgdals 3gm-
L3gd&nggdom. o 3oMbEBAsAYbaL bogdome 3oMan 3oMmdgdas, M-
Loz bgemb bymdL  sbadMamgdemo 3dmagha 3oMdmbagmo Jo-
690l go3M(39tmgds, Mbzo 5@IMbygemmo bamgdgdo, Mgmogyal
©0©0 g696a0s ©d 35bmsb ©s39330Mgdmma Bymgdolb domsbmgdanbs
s dmdMmamdals bgmbsayMgmo 3oMmdgda. dngamos yumamgdsl n3-
yemdb  Boofgzeto  dmtgmemmaonbs s ggbgbabol  dsdmgdal
dgotm  Jbgmom, @EMds 3oAbE MmO  J39dmgdol  sMbgdmdao,
©93MgLngdom, Mgmaddnin bgmdgdooms ©d Jmwg-dmgbamgdao.
35b0gDg Mez3myFnemns IMsgaemMn3bmgabo dgdal, dob@gdobs ws
DRLIOPENS Rsbabgmgmgdo, beamm ggMEmdgdbs s dnbsfmgoms
bgmdgddn 3nMs@qbse Bomdmmagbormas bd3mEMndmbEsmado
s 3mddnbofmgdmmo Godal mgndggdo. v939 asdmgmnbgds bgwg-
30@0sbo 3oMLE MmO bysimgdo s gmamdgda. Mobermglds oboon-
3@ 99b39M0d6Egdds IsEILEMMS dogstnsl dobngals
3960bEm xbz@nmgdbs s JobBgddo 3s3w@nbsmg 635980l
3533060 ,,090dsbols 30 3 BgdMSL™, M3 Jogomnmgdl dobogol bo-
odo by 3dome M3 s gM(3gmo JoEMmagmemmanmmo >1dal s
330360 LobEgdgdolb MbadmMdsdy. ©dgsb asd8mdwnbaty, ym-
39mbmon@ae  0dMEgds dogatnsl dsbognbawdn Rggbn dzgybabs
S (3bmgm 33335 0bGgMgbo.

dogomnsl dsbogal 3oMbGdy Mm@ gModmds dgosmgdom dbn-
600, 5d08m3 Bnbsdgdamg dmbmamognmm 653GmM3L asbbaboem-
390 bd30mbols 53m3byMmagsw asodvdgdal 3Mg@gbbas oMz o743b.
hggbl dogm Ro@omgdamao Ladymdamgdal Bmagfgbo dgogans ab,
M3 yueemads 0d6s gsdsbzomadaemoa dogomost 3o@bENL of-
Gmoma®m 3Omdmgdqddg s sMmbgdomsem gsdmnmmms 3g(360964-
mo (3mbs dsbngol  FoMbLEY-L3gmgmmmaon® Mmsz30bgdMMg-
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390%g. dmbmamoxgnsda dmzgdmemons dogamasl dobngol ombEEL
3mM33mgJbm@o  obobosmgds. gobbomemos dobogol  3oMLEOL
35630000M980L dmaswa 3obmbbdmM3ngMadado — 356LEGashgbal 30-
md9d0 ©d BdJGMMgda, dgwsdafrmmn s d0babgzgds 3oMLEY-
mo gmM3gdo, dm3z0d9980L ggmmy300L Ly 3ombgdo, 3oMbEMmO
b5 3900900L dmdMomdol ma30LgdYYMgdgdn, badMommasab-3ombEy)-
™o bymagdol 3oMHmE0bsdoznmo dmbgdo. dmzgdmmos doMm-
agmemaon®o Lodsonb dmgswn bgds, owaqbomos ©gads-
bob gm3mndgdal badMommzgsb-35mMbEma Bymgdol gMmasbo
LobGgds (gFmosbo MbY) s BysmdgdMgdo smbo. gsdmyman-
mos Mgmnggol §ndgdo s domo 3o3M(39mgdol Monmbgdo. gode-
Jodmmos 39MLG MmO Mgmogxkol gobznmamgdol abGmmas, 3o6m-
L& s Lbgs dbgdMngo Mgbm@bgdal godmygbgdals 39ML3gd-
&03900.

1 3565b36gmn Lado sogmo Benals 3o63sgmmmdadn dggfo a3
35390005 35b0g0b  JoMLEMEmmgonEn 33mag30Lb baddgdn, dogMsd
dmnogatn Moy 308mM33m 3983 LG MMS ab s6nb, Hm3d Rggb
RIM 30093 3MGS M3 30300 53 dsbogol b3gmgmmmanm® mogo-
LgdMMgogdDY, MMBgmos dgbbogmolb hggba goMommom JofMgasw
segfgomon 94b3gwn309d0b babamdmoago baggmyg dmdomds @sb-
Fotgds, Mada(y 3g&nmco dmbsbommgmds ¢bos dnncmmb 3g(360g-
69835 ©d L3gmgmb3m®mEL3nbgddss. dombgwsgaw 3nbs, 3089-
©mM30690m, MmM3 gb 653MmM3n  Fogsmnsl 3o@bEb dgbabgd hzgbl
(3mbsl Mogn sbamo B3o9Ego0m s ©sb33bgdom gssdnMmgdl.

3393900L MHmb 353mygbgdeyemas abs dofomawa dgomemgda,
3 gdn(3 93MHMI0Mgdnmos 3rmsbognMo 3ombEmo Msombgdol
dgbbogmabal: dmzgdmemos Laggmg ggmImEMBmEmaonMo  ©d
396LEMm-b3gmgmmmangmo Jbbgordsbd@edosbo s39ad30Lb dg-
©9a8950;  L3gEosmMo bamgdszgdoom 35MLEm0 Bymgdal G-
LoMgdolb dgommeal 388mygbgdom ©sEagborm 0dbs dobabgggds
Bymagdal 33980L obgdo, dmdMomdol abgdo s 356G 30Mmz0L



396960; dmgogfm Bysmmdy gobbmmsogmms Lydmbyma Mggo-
Mo 33003909005 LEGS(30MbMMMO ©s 330039090000 @S mo-
dmMdGMEomn  godm 33 390000 oagboem 0dbs  3oMbEmmo
Bymagdol Jodoyfo d98s50039bemmds s 3nMmgodogmo Ggendo;
f9mognalb 3gbbagmal 30Dbooy s Bgsdatymo  3eMmbEMmO
BmM3gdal godmbagmgbo asdmygbgdmm odbs 3amm@m Log-
9bo 33sMo@n — Mmbo (Phantom 4); (som3gmmo Lsgomnbgdol
babYLEGgdmoE 653(IMAdn 353mYygbgdmemns dogdol gmad@Mm-
9@ MmO ©s 3gMMSEOMENM 35(307)M0 dgomegdn, asbbsbomgiv-
M0 (35039990 §gM0GmMM0gdobs s JoMLE Mmoo boseMogmgg-
30l Mo0s(30m0 gmbo, 0mbnby(308 @s o. 3. 3gmB0don© Ladey-
domgddn, bobsdmgdetg Imbmamognal 83@mMgdmsb ghmsow, dm-
bsB0mgmdobgb mbyy-b dabgoem bmmasl babgmmdol ggme0bozol
0bb&o@M&0b 3g(3609M-006533MMmgdo: gogn xsdn, s3m3be
mdfMbbodgomo, 300 mEamsgsedy, baded mmmb@n, ggdsm Jo-
609, 5305b@oem 530M565330em0 ©S 30gd@mE Robemady.

dmgndgos g93dgd0 s FMomado, 3oMbEmo bsMdmbs dbg-
3ol Laggmg Robobo@gdn, gm@mbamsmgda, LadgsbdmBnmgdosbo
dmgmagdo (3D), 53@mMgdmab ghmaw g39m3gbom hggbo Jzgybabs
s M3bmgmo b3gmgmbegdLdgonzom Mebdal B3eadl.

3baMggdmmdm dgdmbggzom s anmbmggm dsemmdsl dm-
30bLgbgd RbmGEMBYL Fnbozndsmo@g@olb gl do@mb ©aznm
amamsl, AbmEMbYL abBmMonmao 31dgndol oMgd@me banms
(30806@05L, bmgy. IgbmEal gsdaqdgmb, b gommsszmom ngme
OMEMEA53506, bmg. ms0sl godagdgmb 353537 Lagsnsl s o=
6036ymo bemggmgdal dmbabmgmdsl baggmg Ladmdsmgddn dbsm-
oggfnbs s mobsamdnbsmgab.



01930 1. M350 LO3NOILISN

L. 1. 30gd56gmds, LydmzMgdn, mMm3nEMmaMmsganmo
0330bgd9M93560

dngdtnsl 3oMdzmmo dobogo @obsgmam badommggmmb 3o~
LMo Bl badysmm s dsmamdmosba 3oMbEGNL gMm-gfmo
dg3s0aq69m0 bsbomos (TuHTHI030B, 1976), GmM3gmo(3 3gdsfg-
mdb LadgaMgmmb (9aM0bob) dgeol LadbMgmo ggHMdolb 3gcn-
Bgfomm bsboedo, dpnbsfmggdalb — bmdabbymabs s &gbymab
bgmdgdL dmEnl (dotyedgomo, 1964; agcaqwsgs, 1989; &o@sda-
dg s Lbg., 2009; Asanidze et al., 2019, 2021). 5030bobG o309~
ma 3obogn AbmEMBynL s doMGgomal 3ba(s0dsmmndg@gool

BoMgmgddns dmdignmo (bye. 1).

Mbyonnb GggegMagns

[ wessmaso atngmos

L. 1 dngomool dsbngal dpgdstgmds

dsbogo mMm3s bgmdgdoom godmymaamons bbgs Moombgdobogsb:
hEommamom s ©sbsgmgmom batMdmeagboemas 3. bmdal-




Bymol, bonemm semdmbsgmagmom dw. Ggbymals bgmds; LadbGgonm
9badM3Mgds . bmdabbymal dat(3bgbs dgbs3oal — 8. mAbm-
IMM0b Boom ©ad3Mgbos. 50badbym Labmgmgddo Imdsgmmo
&9gMo@mmnnls dogbodommyMa gogodyemmds ©obogmgmoesb owm-
dmbagmgmobsggb 17 33-0s, bmem AMnmmgomnwsb LadbGgomabs-
396 6-7 39-L 5xBg3L. dsobogal bgwadnmal BsMmmdo ssbemg-
oo — 100 3805, 5990056 3o@LE gm0 8m3zmgbgdo asbgomatgde-
m0s 75 382-%3 39& Bomomddy.

dsbogol mbgdn ogbodsm@ Lodsmeglb smbBg3b seBmbagemg-
omom (2025 3. — 3BzgMzgsemn, dogotns; 1980 9. — d639Mzsema,
R39610) 05 030MN6 odmMEgds OLOZMYMOLO390b bmes. m(30b-
gl dodstonyymgdoom, 650 9@ bodsmmgdwog.

>bodbyyemo 3639M35emgdn MMds Ybagnmnbgdmma Remmdagy-
domss gadmymgnmo. 3sbngolb Rfnmm ggMomdo, Gmdgmas bm-
30bbymob s dobo dom(3bgbs dgbs ool bgmdgddo 5dz9ds dgg4-
™m0 JoMox3gd0b babosml s@oMgdl. 3bzgMgam K356l abogmg-
mom 356030l MbgdnEo Dmbs BaMB3meagbormas Mo MEmagfom-
3oMdmaem@o 3b@03mabymo bgMoom, MmImgdos 3oMb gM@Gydo-
o6 Lobgmoba®m  LEOYIB AT  gobzomsMgdmm  asdobsmo
0M3IYmgdob bLobgdslb, GmImoal bogMdg 8 39 s Logsby 3 33 -
&0l (Boeg5330em0, 1964). s3G0as0, Bngsmnsl dsbogol 860d3bg-
mmgsbo Boboemo LOb3mAbyE LEEYJG ML Ygog0s, MMl
doGngdn  gobgzomatgdamos dofMomosm  daMgdnmn  Jsbgdom
23890 Bogg@omo J3edaere (Mg, G3démboggmo dmerag).
3000 sdmgbo 60dbmmadn dpgdstgmdgb 900-1000 3. s3L. bo-
dommaqddg s BaMmdmeagbamos dsdMgdom, 3mbmMgbom ©s do-
Bobgzqgds mM3gdom (Mdmegmgbse dgdoo, dsbGgdom ©s weg-
L3PMmgdom). Jzodmo (MIPMO) nymys M3 bndy dgmMaw
J398ma, Mm3gmms 3oMbEmmo gqbgbabo goshbosm. domgasb
sbabndbagns BoggMasl Jzodmeman, MHmdgmos aodmambggs msego-
bo bowowom (bogfdg 5,5-6 33, Logsbg 2,5 33) s dob gMmasbo
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J356mab sbsgmgmo babama 35300, Bogn@asl dzedymmal bo-
bgmbmegdom dmablgbogdgb bgdmo smbndbym gMmnsbn zody-

mgbolb LobEadsb. bogn@osl Jgsdnmob RfMomm-sbsgmgomnm
bomdmeagbomons sbgzg doMgdnmo (gHambymo Bsogogbol) joM-
939800 539890 R 39800 mymbzsmgl bobzmobama Jzsdmema,
m3gmoz booom dgzMse RedmMhgds Bogmmasl Jgodaemb.

dogomosl dobogal LadbMgoyymo GgMomdo baMdmowagbl
dmbmgmabymo bLGMNIG ML gAMb, MmIgmoz dnadymos s
93360L LadbMgmnsb dngamasl dabogal YHaMbyma Gsoz0gbob
(d5693mm) Jobgdoo 390 Bogm@asl Lobmaby® dofomgl
(8o695330¢m0, 1963; Mapyamsunu, 1971a). ogo sggdmmos bgws-
(3503990 @S 33 gm(396-9m(3969M0 306390000 s b3 gM-
b 5dmbogmgmabs3gb dabo Lodseemg 1000 3-sb 1200-1300 3-
39 0bMEgds. 30bndbmmn bgMo godmymenmos dsgsmo bobgmo-
b0 dobngabogsb gobbgmogn ddGammo bgggdom, Mgsomgdoo ©s
656936 9dmmos 3. mAbmBn@mal s dJobo dgbs3ogdal (s@8s3s-
bo, 3o, by s Lbg.) bgmdgdom (Ly®. 2, 3).

L@, 2. Bogomnslb 3oMdzmmo 3sbngal denm 3-osgMsds (Godndg, 1966)
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L. 3. BogoMnslb 3ofdzmmo dsbngo (Google Earth — 2021)

Boggm@0sl bob3ebyE Jzsdmmdo, 3ol dgdmBLsbrmgMgm b-
&03mabn® LgMgddg s Jngamnsl s g3l Mbgdgdbdy Bom-
OmEds BoMmImmagbomo 3oMLEYmo dsdMgdo, agbzwgds 3otrmmo
Bga30Mgda(s.

M9mogxolb 360d36gmmasebo gbgégns (2000 3) Lbgs bgmdga-
bymd Bod@mMMgdmsb gMmaw, bgmb gbymdl 3o@bE Mmoo 3Bm3g-
Lgdob sg@onEm BLgmgmmdsl, Moz dsbogol Bosemdn gobsdnfm-
390L 30bobgzgds 3oMbLEYmo ymEm3gdalb — dm3z0dggdal, Fgdab,
dob@gdabes s NgLAnmgdol s@bgdmdsb. dobogal w@szsmbEzal
5 dgbodadnba hombgzal mgmGonmo bowm@dg of 1500-1600 3-b

dgoa96U.
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L2. 356b89gm-b3gmgmmmaoymn dgbbsgmab
dm3emg 3ndmboemgs

dogomnsl JofMdgmma dobogol dgbobgd 3ombEmm-b3gmgm-
mman®o babosmolb Bodmmdgda gMmmd 3botos. gabemo bawmg4-
bols 60-0560 brmgdosb Lsgzmggo Mgaombals ggmdmMgmemany
s BodogYM-ggmamsgonm dgbbsgmommdsdo 360d3bgemmasba
50353mmds d906036gds. 33 3bMng sebobodbsogos mg3sb dofmsd-
goemab (1964) bodmdo — ,,d0a06M0b goGdzmmo dobogal ggm-
dmEgmemaos (modn)“, Mmdgmoi dmgswm BoMdmeagbslb gzsd-
3L aobbabomagma dobogol dbgdmng 30mMmdgddyg, 3ombEmmo
9m0gn0b gm®dgddg, Mgmoggnob asbznmamgdal obGmmsby
5 Lbg. dobodg 3 33mmg3o6M3s dmabsbyyms Ladgamgmml oM dge-
mo 35b039d0, 33mg3z0L dggago0 3o sobsbs dobs 3@ 39 bodHmIda
(Bo695330em0, 1963), Losg dmnsbo LadgamMgmmlb ggmdmmgm-
mman@o sbgolb gmbdg dogomnsl dsbogolb gombEmmo dmg-
mgbgdn(305 gsbbormema.

dogomnsl dobogal dgbobgd  (3omggme LonbGgMmgbm  ©aL-
33690Ls @o 356bMas®gdgdL dgo30396 Logdstmggmmmlb 3oMbLENL
bbgosabbgs sb3gd@gdal 3gmggzobsdn dndmazbomn magzs6 dotv-
sdgool (1973), doemgs yogosbal (1974), da@ed §o@odadols
(1976), dmtol ggMagoegsl (1983), ©gdn® @odadal (1966) Lo-
39(36096m 65dEMIgdo s FmbmaMagammo babosmab (&s@sdndg,
Bogomndgama, gndjotnsba, 2009) gsdm3zmgggdo.

dogomnsl dsbngol 3oLl dgbobgd Lanb@gmgbm (36mdgda
dmgdnmos  ggmemmaon®  ([xanenuasze, 1941; Daunamsuim,
Fymxabunse, 1954; I'amkpennase, 1964) oo dm@obogym-ggmamo-
gomeo (Coxanse E. u Coxanze M., 1964) bsbosool d6m3gddogs.

dngotnsls dobogol 3oMbEMm-b3gmamemmaoy® 33emgzol go-
bndGo dogMo@ombal babgmmdal ggmamagonl nbbEodn@n 3g-
omegms 1980 Bmowsb sbmmz0gmadlb (ggMagosgs, 1989),
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o3 dofMnmasm dgdmagsmamgdmms bagdbdgmniom HabIgdol

B0gf 3o3game 3MbEPmo bogsMgerggdalb 8ogzeggs/swby-
00 5 36 5&oM9dd JMI3mgdLy® babosmb.

1 3965L3bgmn Mo smgeo Bemols Bobdnmbg asndaMms nb@)g-
b0 Bogstnsl 3oMdgmmo dobogol 0Bobdggds 3oMbE Mmoo gmm-
390b 33eng30bodn, Mobay byero dggbym x9™ Jorg3 oadsrg-
300y 3m(399emds ,,0090d5bob* dobabgzgds dnbatnl Lob@gdsd, Mma-
mob obdn 36033b6gmmmzs60 3ezndnmn LobEgdob sEbgdmds os-
LB Ms b3gznom Mo Ro@eMgdmmads ggmBadogNMs s 330~
39069635 s 1obrmgbds 0bon 3o@mMmds 94b3gMndgb@gdas.

dogomnsls 30 dgmo dobogol dmgndggdols dgdbs-dagdabs s
33ma30b boddgdn Jomggm 833mg39M9dmab (mg3sb domyysdgo-
™o, 335D 30365dg, Mgdm gsbsdzamo, 3oem mogmbags, dm-
0l 3963900839, 393960 bogdstndgzommo, Bobs mgsgegs, Madsd yo-
fomadgomo, madsd Jmdymadzamo, 330Msb gsdMadgommo, gob-
&obg 3o3565dg, mads sbobadg, gomMan Rstommabn, Mmsdath mm-
mMOE3s ©d LB3.) ghoms mambggmoa Bgmoamo dgodzo  Gby-
o0l (304@m 3m3sMmgn, gemondod 30bgmgsn, 933960 LBy m-
30, &o@03bs 673hgb3m, oM dogfMnbo s bbg.), x36enbals, (mog-
&39L, LogMabagmal, 3mEmbgonl s Lbzs 4399469d0b L3gemg-

mb3m@Gm s b3gmgm@amabGmem LogdL3goaom Mob3gdL
(L. 4).

a3bbs gmMgdom 5mbadzbol moMbos hggbo RbmGMBYmgmo
39amdM3dal, ab@mEommo dndgndol dmbgdob gsbymaznmgdols
35330L 0gm®  gohbonsbs s Lsndogm 3Hmgd@gdal s38mMal
mM3sb  mEmMEsgel Bamomo dogstosl  3oMdgmmo dsbogol
3030d9980b dgdbs-dngdal, dgbbsgmoabs s Dgdmo hsdmmgmama
L3gmagmggL3geozngdal MMASBNBYdabs s Laggmy Ladmdsmgdol
abogmmbme Ro@smgdal baddgdo.

14



Ly, 4. gBhomdmoago Jotorgm-3membamo bdgmgmmmaan®o
2Jb3g@o(z00 Bagamosl JoMdgmm dobogzdy (2018-2019 Bemgda)

Lbgoabbgs Bemgddo, dogatnslb 3oMdzmmo dsbogolb 33emgge-
do, dmbmaMognol 838mMMgdmsb gfmew, od@onfsem dmbsbormg-
mdbgb: Mmmobmo dzoM(zbogs, dnMmmad gobamns, 3m@g badyg-
d0s, gogems amdghns, MM S 061530 OMEIMMES39d0, 3839 3s
bogmmady, 3ob@Bobg habfsdy, oy ogmnsbadg, sbfMgn bmbgb-
3™, 39egMn doMdadedy, aoam mbosbo, sbamasdMms 396Mb3gdén-
@0 333396980 — 093m@ 30M35emadg, gobogm Robsdns, bogs
byd6adg o Lbg.

dmm Bemgddo gobnd@o dogMma@ombal Lobgrmdal ggmae-
5ol 0bLEOEYEOL 3oMLEMM-b3gmgmmmanyMo xamgo, 6obsd-
©9do6y 8mbmamaegganl sg@mMms dgdsmanbemmdam, dogstnal
3063 3sbngdg LobEYdsGMHoE sbmm309emgdl  3mMI3mgdbn®
390bGMm-b3gmamemaon® 33mg398L, Il doMomawn dg-
©0939%0 (,,8085M05b 3oMdzmmo dobogolb JoMbEG s dobo GyHab-
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&mo 3m@gb305m0®) dmblgbgdmmo s @edgdwnm 0fbs 3m-
BLME 9356 dofmadzamolb sdswgdol 100 brobmsgnbswdo
dodmgbor LogMHmsdmmabm ggmamegomma  3mbggMgbznal do-
baemgdda (2012); Rbmmbynl sanmmdmagn gmgznbonls Loob-
BMEIS30m %P ,,30mE0L gu@bomob@gdal (gomes bmEo-
35, BB Babbszns) ogh 3m3mco bodstndgomal, 63bs dmemadgo-
mobs s BYMad gobgmadal dmbsboemgmdoo dmddswws 3G (390
boygg@o (26.04.2010) FnEmdndnlb 3cmzndobs s @gadsbolb gm3-
@bg980L B0sdmgdal 3g0nm8mBymdol s¢y(30mgdmmdals dgbe-
bgd; LagoMmzggmmb ,,30639m0 Maomb® gogfMadn gogows Lowmeyg-
&0 badomomggmmda mbogsmmo 3emzodncmo bob@gdgdol (dso dm-
&0l dogomosl dobognlb dmgzndggdal) bbgowabbgs bagntmmagdobom-
30L 5030b7930bs @S 3MIPYmMa0bs(300L BnBBom (DoDs Mgeezs).

3gMomEmse 394bmgds Lsdgbngm 6sdMmadgda s bo-
39(3009MM-3m3matmmo bGo@ngdo Mabdndmongobs s bagMos-
dmMobem bedgzbogHm Lgbogdabs s 3MbxgMab30gd0L doborgd-
do (bmesdgomo s bbg., 2012, 2017; mggegs ©s Lbg., 2015; %sdo
o bbg. 2016).
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01930 II. 396LE3VRIGNL 30AMdI3N
RO BII&M&®IBN

IL 1. 336:3mbs@oma §5693ab 3536 (39emgds
LE>GaM3R0S, Mmommemans, Lnddmsgzmyg, 3MgdMnmds)
©3 dvn Gmemo 3560bGashgbsdn

390bGadhgbol gMm-gfma s¢30mgdgmn 30MHmds 3oMbEgow0
(bLboN) Jobgdal sMbgdmdss. dogamasl dsbogal wdggmgl ggm-
mmann® BmEds30olb BomImapagbl dms anEmmo dsomby®o
3megomodnmo  (Gngmdmgdhogdo,  GEm3Imbammdgmsdgdoa,
&Rgd0, 3mMHRM0Gd0) s des onfmmo Bgmswo bygdgdo
(8m36356m s Boomgemo oabgdo, J30ds93900, GuBmdMgdhagdo
03353000l MmbDgdno s dMsdmggdom), Mmdmgdas Dgmsedamdy
3530dgmagdymos dsbogal g30enMab Athoomm 3gMoggmom bo-
Boemdn, 3g9dme, domeggdol domda. sebadbyemo LgFoalb Bygdgdo
bagzmgso BgGmEN0l dmsgstn bysmadgdogn BMbosdgb@al —
356G 30L J3gs 6obabolb Mmmb sbfmmagdgb. dsbogal gom-
amgddo 3mMgoModymo bygdol Loddmoghg ggMo bygdsbmab
96ms 3gfygmadl 2000-2500 3-0b gomamgdda (I'eonorus CCCP.
Tom X, 1964).

dogomnsl dobogdg yzgmody BoMomE (39630 JoMdMbS-
&amo Jobgdos baMdmeagboema. 50bndbmmo bygdolb baemgdgdo
dmo(3o3L Laggmggo GgFo@mmnol 360d3bgmmasb babaml (90%)
s BoMmImmaqbomos gzgms 0sGmbom: goemabynb-3m@Magmema,
doM9dmmo, 83&MMn, dmd-bgbmdsbyMo, GYMmMbymo, 3mbos -
LEBEBMB-353356xyM0 S FosbGMbEG-baMam (L. 5).
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Jgmarbggern boemgdgdo.
[N

o Bomsgbo, Jzodgdo, mobgdo.

bom8s@n, mobgdo s Jzodsgzgdo.

mogm396 dmo Bomzgbob gagws 6ygds, msdsdnmosbo
o0bgdo s J30ds53930.

- dmo Bomzgbo, jomgznsbo G9fggemgdn, mobosbo dgmagcngdo.

Boegm396 J3g@e 9960, 3gero@mImGyaero jofdzgde @o
gmggenmzsbo joMgz9d0.
bgbm8sbmma nstmmba, Jz0ds 43930, cobgdo, 3mbammdymsBgdo,
Jomdzgde @ JgMagergdo.
BOmbamn s wsbomo nstrmbgdo, oM 3980 s 8gMmagenm-
Crat-d 3960 joFgz980.
93§F0 s sendmo nsmnbydo, Ggmgganmzsbo joMgsgd0,
Jgmagengdo s dgmggemmgsbo mnbgdo.

- 3omg8memo 0o@mbo, ommmndgdo, 3gdhoobdsggema

memm3nBgdo, omenmBonsbo jomg3980, 0@ 3980.
30m3bg06-3m@Fogamo 0sGbo, @menm8ndgdo, joMgz0560
@menmBnBgdo, 0dzosmsm Jzodosbo jomgz980.

doomba@o ns@abo, @U{gm&ﬁgdﬁngén, BG9K89%0, 3mBERoMH0G9d0.

Ly@. 5. dogatnsl gofggmmo dobogolb ggmenmaan®o (3o

J39@s (390306 88sgz5emn gMnmo abygds gomsbenb-3m@ Mo-
gm0 030mboo, Gm3gmo GMbbaMgbommon bgglb dsombn®
3mgofndmm 56 dmg dgdmbzgzedo gggMa Bygdsdy. gomabygnb-
3m@Mogamo bamgdgdo moommmmann@ae bsmdmoagboemns do-
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Loy s LgmdMggdMagn EmEMBodgdoom, 3oMdznsbn menm-
3089000 5 03300m8© J3030560 306 J39600m. 30bndbmmn Jobgdo
3066m bmeob bobom gododzemgdmemons 3nbstyg bmdabbymal bg-
mdsdo, Mmdgemag sbggg 306HM bmmow 3M(3gmegds semdmbog-
Mg s 3390696 dogsmnsl dobogal z0MGgl Atiamm Jofs-
BM396 BgMEmMgdL, dscr dmMab 3. 3. g35M0L @s Bngsmnsl htrwon-
MM BIMEMOgAL. 35mobgnb-3m@Mmagmmo bomagdqdol bLogHom
boddemagta 160 3-b 5Bzl (Dmunamsuny, I'ymwxabunze, 1954).

odszsem gMomdn 3mBMogmmo bamgdgdo mebbdmdom o(3-
3mmgds doMgdmmo nabom, Mmdgmoi BJoMow GFabamgboygy-
mo Bg3L dsombolb 3mEgamodmm, 0dzosmem 3o dgos onfmem
B bygdady. doMgdnmo baemgdgda dogomasls dsbogdy bot-
dmagbomos bdgmdmggdmogo mmmdn@gdom, dMgdhonbdoggs-
60 ©mMEm3n@gdom ©d EmemdoGosbo 3ofdzgdom. Dgos dma-
Bmb@Ggdo 30 bgmdFMggdMngo 30639000 S gemegy3Mbo@nsbo ws
d9Magmmgabo 306 dzgdom. s¢bndbmmn Jobgdomas sggdamo  do-
bogol 360336g9emmgzebo babomo. 39Mdme, (396@MomMa Lob jmo-
690 bLGONIJGTL (bognF0sl Lobzmabo) 3nmws, Jsbdn gobgo-
M 9dmmo bogn@oslb &qd&mboznco Jzedymo ©s dobo ggfom-
3900, %350M0L 5 dogsMosl dmgdo, dosmn BgMEmdgdo s dndwg-
doMg Bgfn@mngda. doMgdnmao bamgdgdol 360d36g9mmzgaba ao-
dodzmgdgdo bomdmmagbomns 3. dw. Ggbymab, mhbmdnmal s
bmdaLBYmal bgmdgdda. domo Lnddmsegmg 3. dm. bmdabbymol
s Ggbymol bmedo dgbodsdobo 560 s 440 3g@ML s0bgzl
(OmunamBuny, ['ymxadunse, 1954).

domgdgemo bamgdgdo 3sobogal gamamaddo yzgmadyg gom-
OmEds BsM3magbamoa. 0go mobal 33069 dgd(339mmdoo, dgwes-

95000 3oMgn bbbsmdoom, badMsemmazbgdom ©s bgmdmggdmom-
d0or godmomhgas, o3 @o3ombEznbemzal ©sds@gdom bgmbey-

9 300mdgdl Jdbab. LbmMgo dofmgdym 3oMdmbogmm Jobgd-
dos a0dm3deggdegemon dogatnsl dobogol bgws, doms Loggbe-
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90Dy 39630056 gdma JoMbEGmo dodfMgdal, Fgodol, dob@gdol
s NgbiMnmgdob 1dg@&gbo Boboma. of 3oMbEMmn dsdMgdo ©s
bad@smms Lob@gdgdo LEMsRs@ Jmsbomdezgb dobogdg dmbmem
b3 583Mbg g boengdgol, Mab gsdmg dobogolb bgws (Bomes-
™0) boboemgdo 3mgmgdamas dgsdoMe 65 3o0qdL.

doMgdmmo baemgggdols semdsgam gl saMdgmgdlb 93ExMa
obgdmggdmogo d9Magmmasbo 30Mdzgdo s dgMaqmgdo, sdm-
608 gdob s dgmgdbn@gdals doEsmn gombom. smbodbmma ns-
Lol bamgdgdo ao36(39eadamos dogsmnsl dsbngol 360d364-
M350 BoMomddyg, Lows obobo 33me36gd96 J3gms (39M(30L
306d3mmo bygdolb gGomb.

3G M0 bamgdgdo ©sbogmamom godndgmadamos dwo. bm-
d0bbymolb bgmdadn 30b&m bmmob Labom. s0dmbsgmgmon gb

B GoMmmMzgds, 04ymes M babnma s 5398L LNb 3emnbyHa
bomgolb (bogm@osl dzed¢mal) 360d36gmm306 Gotomdgdl (bs-
Boemmdmng dob Fmmesbs(s). 93@m&n boemgdgdal boddmazmg bs3-
393 Ggfo@mMosdy 20-30 3-0b gomgamgddn dgeygmob. >3sb-
b, mabolb 360d3bgmmasbo d53(339tmmbom gsdmamfiggs, o3
5 35MbE30LsNZ0L sMbgmbaymgm 30MmMdgdl §3bab. oxyd(zs Lo-
YM000goms abogs, HmI 33@mHo bamgdgdn, dson dmogHo bsd-
0m03bmdol 3odm, s@bgdom ©sdM 3Mmmgdsl o6 436al o dmbyy-
™0 5&3MbYPgMNmo bomgdgdol nbgomE®mszns-nbgmnssoobsm-
30L Loe@3gdo.

3d-bgbmIsbmFn mabosb — BgMggmmasbo Bygds Lszzmgso
&9fM0@menol BaMamgddo gobmHm bmmowss bsmdmoagbomon ©s
36(39mEgds 3. Gabmcob bymdowsb RMmomm-sbagmgomdo
dodsmonyyemgdoom, de. mAbmdnmab bgmdolb gogmom dw. bmdol-
Byl bgmdadn. sgMgmgg Bomdmmagbomos dogstnsl dsbogol
LadbEgo Bobomdn — Jmbm gmabyMa LgMgdaobs s dmnsb Dmedo.
5badbyma bamgdqdo magz0bgdmmo maocmmemaondo dgdswgagb-
mmdob godm d3zgmcse gsdmomhiggs dsm Jzgdmo (3ges (396-
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(399em0) ©d Bgdmm (Dgs (39M(379mn) gobmsoggdamo 3oMdmbady)-
™0 §obgdabogsb. semd-bgbmdsbymn Bygdal bomgdgdo dogma Mg-
30mbol oM gddo 0bsmhBadL magzal gFmagzemmazsb momm-
mman® dgaqbommdsl, Mmdmolb boddmagMygs ssbemmgdom
200-220 3-0s. mroomeamann®ae 0go BomImmaqbomos mbgmdmg-
906030 dgMggemmmasbo mabgdoom ©s dgMagmgdoo. gl g30bsb-
369mbo bobosmmgdashb Bysmasmd@etn mzabgdgdom ©d dggwsb
359m30bsMg, ombodbmo 3mENdMBGO domasbs  Moombdo
Bomdmaagbl 3Msd@ognman bysmdoamanl, Moz bgmboytgem
306Mmdgdlb  4J3bol dnbabgzgds Bymgdal og@magdabs ©s asb-
&300030b5030L. 535Lmb, bgmbayMgm 30MmdgdlL Jdbosb dom
®0b05b bgs30mdg gobmsoggdamo bgws (30M(30L JoMdMbsE o
456930L @o3Mgdabs s dgbyMem-3mmgdaegnmn 3Gm3gLgdol
35b300m0Mg60bomgal. 30badbymon mabosbo Bygdgdol gsdmbob-
3 gdmabss (3mMbGogd@ob Dmbgdmab) ws3egdnMgdyma dogs-
ool dobogol LedbGgmom, dmbm jmoby®n dmngdol ©s LyMgdol
35363930l Dmedo — ba@ab, gonb, bodsb s Lbg. dnbstgms
bgmMbgdob s bg3980L RBYMEMEJEDY asdmBnbsmg bysmgdols
3b0d3bgmmmgabo babama, Mm3mgdoz nbsdam@o Bymagdal bog-
3oM0b0 s bLGdamMo MgbyMmbgdom asdmomhBgz0sb. smd-bgbm-
dsbyfn dgMagmgdol s mnbgdol 0bmmoamgdamo asdodzemgdy-
mo 966980 3363905 dogatnsl dobogal (396@MomyM dgws (bo-
BY0sL Jzodmmn) dmbado(s, Lowsz 0bobo BoMeggb dofMgdmem
306d39080 5 bgmb Mdm0sb 356LEG0L 0bEGbLaNE gobzomamgdsl.
badsgngme, bgembayMge 30Mmdgdl §3bnsb 630dgd0b MML 3g-
MomEmsem BsmdmJdbama bgosda@gmoa 6s350gdal LbMogn as-
350a0mgd0bomzal 3mbmmgdobs s badMamgdabsezgb, Moms(s
089Mbgdgb  bymagdol GoMomdmm  0bgomBMaz0slb.  LEmMgo
Sb-bgbmMBoby®, 3G ME MabgdMb s IgMmagmadmsbss 303~
domgdamo 30gscnsl dsbngol domamdmnsb Bsboemdn s@bgdmemn
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ddn3dmgdgmo Madgbndg 33060y ©gdo@ol 3Jmbg bsgswn, dsm
dmeob = ,,8by93Lgdal bysm™ bagdmbmab gomgbgdomsb.

23M0350, 3908 (39M(3Mmo bamgdqdo gsdmambggs gsfmm,
535bmdb Mmomgdal Mbyzg@o ao3M(39mgdom s 360d3bgemmzsba
LoddmagMaggdom (35g4Lndmdn 800-900 3). odgwsb, domgdmma ba-
™9d900 ghmazemmzgsebo gsoz0omnGo (MHambymo) s dodoydo
dgagboemmdom babosowagds (Daunamsumn, 'ymxadunse, 1954),
(3 3oMLEYmo Fmgmgbgdal 3obznmamgdabomgol bgmbaoytgem
306Mmdgdl 43bab. 83@me bygdgddo dgMagmadal Logemdal asdm
3oL o 3Mm3gLbgdal gobgzomsmgdabomgal bogmado bgm-
LagMgmo 30MHmdgdos s 3ol Mdgbswdg dgdmmmymoa babosma
0d3b. M3 g9bgds omd-bgbmdsbn® Bygdgdl, dsmdn oo am-
©9bmdoo mabolb sMLgdmds 3obs30Mmdgol dom Bysmdoamapm-
dsb, Mol godm(s smbodbye Byqdgddn 3o@bE MmO dmgmgbgda o6
oMol 4630006 gdgma. LodogogMmE  JoMaswss BaMdmmagbamo
©9bmEs30mH0, ghmbagmo ©s dgbyGymoa 3Gm(3gbgda. smbad-
byem 6yg6960b (000bgdmsb)  bdofMow ©s3egdomgdamas 3om-
LMo Bymadal godmbabzmgmado.

odagam gMnmb sgfMdgmgdl dgws (396 (3mo (GnEmbyema,
3Mb00 3-LobGMB- 3533560, Fo5bBMNbEG-baMMN) bamgdgda. abobo
dofomaEs 939696 Boggymasl Labgmabdy Lsdbcgomnwsb dogo-
a3nm Imbmgmaby® LGEMNJG ML ©s IMgms 360d3bgemmzsba
dbMom (40-60°) boboom®gdnsb (obtnl dofMomawo dndsmoy)-
mgdgdos — badbMgorygmao, LadbMgm-sbagmamy@o s obog-
mgorMn). Mgmogydn sebodbymo LGGNIENEgdo bodmoaqbo-
mos badomm s ©sdsma Fmgdom, bmmm @Gm LsdbGHgomnm
LgFgdom. obnbo EsLgFamns 3. MAbMIMMOlL Botigzgbs dgbsgs-
900, ©d IMsgomMn(3bmazsbo MIs bgggdoo.

GOmbamo Barmgdgdo bLogzmgs Gonombdn batMdmuoagboemas
doMomaEs mbgmdfggdmago 3oMdzgdom ©s dgfagemmmgabn jof-
4396000 Boomgmo  3og0b  Rsbamgdoom. s3sbmsb, dgEagmgdal
b3ggeMomo bomo 0bMgds Bygdal Dgws Bobomowsb J3g3mm 3gb.
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5badbma sbs30l bamgdgdo godndgzmadamos 30bGm bmmol
baboo dogomasl dabogal LadbMgm-sbsgmgmyMa Bobomnwasb
(80. bmdobBymal bymdnwsb) sgom m30bsmgl s 3. mAbm-
Mol bgmdol aso3mom 300mcgLb LsdbGgom-sdmbsgmgm dm-
6533900997 (3. Ggbnmal bgmdsdwyg). sbndbmmn barmgdgdols
Loddemagmg 230 3-b 5xbggL. GMEMbym Bomygdgdmabss ©s 30330~
f90mmo dobstgoms bgmdgddo gobgomamgdamo dmgogMomon do-
Bobgzqds LomEng s 3oMLE Mmoo bysmmb godmbsbgmagmo. G«-
by bomgdgdmob, 3oMms joMaswm asdmbs@mmo jombEnmo
dmgmabgdabs, ©s353d06gdmmons dgbyMmmo 3Mm39bgda, Mobscs
360d369mmmzbs bgmb BymdlL 3l J3g3mo Bomdmmaqbaemn semd-
LgbmIsbMa Mabgdo, AmMIgmms Dgsedamdy swanmn d93b B9~
mbmmo sbagal 3oMgzobs ©s Mmool mmEgdol Asdmdmal
s 396y6960L s JmeEgd3s3980L bomdmdbsb. gl 3Bm3gbo asob-
Lo gotgdoom ab@qbboyMa d0d0bamgmdl Mgmogyal 3339mG0
350G gbol s 3Mgqdal 360d369mmmzsbn @abMNL 3mbs339mgd-
do, Msbag byl Bymdl ©gd@mbogntn sdmommdgda. sbgomn gg-
6gbobolb 89bygMgdo s Jmegbd3e39d0 gobgomamgdmmons  bmes.
bmg. EMBgESBBNb, baggnhbmgmbs s Mansb dasdmgdda. sbgmo
Bo3mdmdols mbws oymb gadsbols 3m3mndamo Bystmgdol o
JnErmddnb 8egz080b Bnsdmgdda gebznmsmgdamo mmwmgdze30(.

3Mb053-bobEGMB-358356M0 0Ll Bomgdgdo godndgmg-
dmeos 30gamosl dsbngal Ladbmgo-sbogmgm ©s badbMgm bobo-
mgddo s 30bEm, Mbyzg@0 dmmab babomss botdmmoagboemn dw.
bmdaLBymal bgmdowsb dw. mhbmdymal gogmom 30ncgl bad-
bOgo-58mbagmagmol dndstormmadom (3. Ggbyeal bgmdado).
MOOMEMANMSQ  30bndbmmn bygdgdo bomdmmaqboemos dMgqd-
030 ©d 0bgmdMggdMogzn 3336030 3gr0@mMIMEGMmO MMasbm-
3960m0 3064398000 @ Bma RGM BMMSToboggMmm dgfMagmmazsb
306d398d0 30g0L Rsbamgdoom, MHmIgmms LogMom bLoddmsghy
bagamgs Moombdo 350 3-b ombggl. MmEMasbmgagbamo 306J39d0-
bamgob 3985393968 gdgem bogmogMadsls Batdmowmaqbl 306 d34-
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™o 39mo@mImEBmma dobs, 0dgosme gomzn@n. Moz dggbgds
BMM330boggtm dgeaqgmmgsb 306398, of 3535(39876& 90w
el 39 gmmgab-3oMdzmoa dobs sbMmadl.

33a35em FMomb s3Mdgmagdl dosbBMabE)-sboymn bargdqdo,
mdmgdocy bogzmgszo GgMo@mmol 30nMalb LadbGgom-abseg-
mgo ©d badbMmgo bsbamagddns gogM(3gmgdamo s dgsmgdom
BOEM deagmols Labomss BomImmagborma. gb bmemo 0bygds de.
bmboLByYmol bgmdsada, Lowsz bmes. dgbaEol dosdmgddn Lbosg-
&mdmdoemm bowolb bgdmo 100 3-do ydmsrmme abstol goems-
3m@&dns 3530d3mgdmmo s 3M(39mEgds KM LadbGgm-scdmbseg-
mgogn dodstrogmgdom, 339mb 3. mAbm3nMals bgmdsl s dng-
domgds htnmm-abagmgmnbs 396 8. Ggbnmab bgmdal dodsm-
oymgdoo. 5ebadbmmn 3mEndmbEb bagngdqdo betdmemggbaemns
dggdmogn s bgmdmggdmngo, dbbzom s BaMomdsm(33mmasba
mMgobmagbymo 3oMd398000 s dgMagmmasbo 30Mgzgd0m, Gm-
dgmms LbagMom boddmogig 145 3-b smbagl. bLygoms joMdzgdal
d935(398968 g0 bogmogfMgdsl batdmawagbl 3G0bEsmumn goem-
(3080 96 3gemo@mImEGIGBmO 300 d3mmn bogomngMagds. M3 dggbgds
39Ma9mmm356 30fg3gdL, dsmon 3935(39996@9dg9wmn bngonggds do-
100050050 39Ma9em396-306 430560 dobss. dmaogo 1bdsbdo dgds-
(39996890 mnbosbo bogmngMgds @mdnbnmgdl.

33bGMabG-aboyM 306J390dy gobmoggdmmons 3oemgm(3gb-
939005 gm3960L sbs30L Bomgdgdo, MMIgmoa LadbGHgmom 3066H™
Beaemols baboo gogy390s boggmasg BgMn@mmasl (sbygdmemon 3.
bmBoLBYmOL bgmdowasb 3. mAbmImMal asgmom 3. Gqbm®ob bg-
md53009). 50bndbyyema Bygdals bogFom Loddmagmg 115 3-b sebgsl
5 BoMdmeagbnmos mbgmdmggdngo mmgsbmagbmmo s 3gmo-
&MIMOBME 306939000, 3gmo@mImERMma JgMagmmagsbo 3oM-
J39000 ©d mMasbmagbmmo dgMagmgdom (Daunamsuny, ['ymxa-
ounze, 1954). of 3985399968 9d9mo bogmogfMgdols Meenls 3omsoq-
30l 3oM3MbaB)n, bremm Dmasb 30 cnbmgebo dsbs sLEmmadlL.
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dmo gm(3960L bamgdgdo Ls3gmazo Goombal dogem GgMn@m-
05Dg 006b63mM3bs© (330l J3gms gm (396996 baemgdgdl s godnd-

3mgdggemns dogomosl dobogolb LadbMgm 3gMoggmamm baboemdo
3066m Dol baboo. mommeEmaonmem BaMdmeagbormos mm-
35bmagbmo  Imdb356m-bo30bggHo  3oMdz0060 dgMggemgdals
o dbggg 8m3b356m-ba(3nbygMa mabosba BgMmagmagdals dmba(s-
3mgmdom, Mm3gmos bagMomm boddmagmg 65 3-b sebggl. sebad-
by Bomgdgdda (39botigmem Loga@l dmzmgdmem  bmgngHio
136Dy 39630m3Mgd MmO MMM dgomgbonfn Mgmngyo
- 9. 6. ,,(39000 806gd0* (biy. 6).

L. 6. dgmgbon®o Ggmoggoe 3. dogdslb bgmdals
RBMmMdyddg

dgmabgmemo bamgdgdo bs3zmgz Ggfn@mmnsbyg stemabads-
85 393M(39madmmo s BamImoaqbommos mebsdgotmgg s d3g-
€20 SEYZOYN0 QS RIEYZOYM-ge Y300 boggbgdoo. gb ggobsb-
3bgmo Bammess baMdmeagbomn gmo@mzgabo JoMongdal dom-
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do. sbg g, 3. 3. Fogatnsl S R3oMAL JoMoxmzgabo BgMomdgdals
354mMgd0m gEM30M-genm3060 bogggbgdol boddmagmyg Mad-
©9603g soge 3g@mb smbgzL. abobo s398mbo 5G0sb @mEnm3dn-
&9%0b, EmMEm3nG0sbo 306943980L, ndgz0smsm 306J3980L ombe-
0bbgdgmo bo@gbgdabogsb, Gmdgmms dmdgdn 1 13-sb 1 3-3wg
5mbg3L. Bo@gbgdmeb gMmo baMdmmagbomns bgabgs s dznds.
5bndbyyemn  boygbgdnsb bgo ©GIMbggma bomgdgdal o
m3mob bmdol 3gfMomedn @MHmgdoma Bystmgdo asdmgmnbyds.

bagamgso Ggfn@mEnol ggmemanyn 53989magdals dm-
35000 d03mbomgnsb 533sMo Asbl, MmA dngsmoslb 3oz do-
Logg go@bEzor Jobgdb 80ggamabgos dagme 3oOEgme (smd-
LgbmIsbals godmgmgdom), bgws (3M(FPMO @S 3omgm(396-J39ws
Mg m(39699M0  3oMIMbGma bammgdqdo, Mm3gmms asdmbab-
3 9mgo0lb LagMmm GoMmmdo 75 daz-b 5mdo@gds.

Lbgoabbgs sbogol 3ombEgon Jobgdol @mmMds30gdo
3903309 @ONMEMFYO-Bo305e M, bEOYIG YT > Gad-
LEYOY LogMgmgl Jdbol, Mo gogmgbsb sbgbl sds oy od
3mM0dMBEGOL s 3oMbEZ0L 068gbbogmdsdy, dabaligggds vy bg-
306mo BmEM3qdol 3mMgmagbydby.

doMgdmemn FMambamn go30gL0L S Dgws (33M(3Mm0 JoMdm-
bo@yemn bagmgdgdo goMom 336 (39mgdom s oo boddemsgMom
(LagMom boddmogmyg dobngol (396G bobarmda 1800-2000 3-
00, beognm LadbMgmolb s LadbMgo-ELOgmgmMal dndstormmgdom
300093 9BO™ 0dMEgds ©d drgal mbol Jggd8mo 933988 3603369-
mm396 Loe®dggddy) godmambgzs, Moz ©d33MLEZ0L 1bo oy
306mdgdL  Jdbab. domgdmmo bgmdmggdmngo s dsbom@o 306-
93980 g5653069md93L 83 Bygdadn Rsbabmmo bysdafrmmo ©s do-
Bobg3gds gm@Igdal ImMgmemanals sbgdnor dmdgb@gdl. 396M-
dme, 367966030 306J398000 5398990 Mo0mbgdobogseb asbbbgsszg-
b0 doMgdne Bobom® s LgmadMggdmog 30cdzqddn Rabobyeo
Fqdab, dobBgdal @s @b IEYmMgdalb gobbgmngn d3Mmanmgda babo-
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506056 360d369mmzsbo 39MG0zsmNMn 3536 (39mgdom, bmem
(3om3gamo bagggbnob bodsemy sogamo 3g@Hom 0dmIgds (bo-

39M0mM3565L, BmmmME(33960L s Lbgs MBLIMNMgda bogyMnsl
J358memal Jnsdmgddn). 3oMbE o Jobgdal dsbom@mmds oy dfmg-

9060mds 360d369mm3zeb go3mabal sbogbl 3oMbEMma 3oMgdals,
dodMgdabs s J306mgdal ImMgmemmanaby.

bLbombolb LobbMoxy s vggEsb godmdwnbamyg oMb memmn
36m (3990l 06EgbLngmds 360d3zbgmmzsbbomsw Jobgdals Jodnb-
3%, bE®YIG IO I-GJLE IO o30bgEYMogELe > Job3dg-
6o BobgMomymn baboms39d0lb d935(39876@ 9090 bogmngMgdols
babosmdyg(3oe M ZoEgdeo. MmamMs Bqbo, bgddsmgmm-
3560 4obgd0l baMgzs @mm LbMogsm brgds, 30Mg ByMamdst-
(33mmM3560L, boemm bLbsmds — 3oModom. dogotasl dsbogol
Lbgosbbgs sbogob bygdgdob ©owo dMsgmabmds LEmMgE
b3M0mdoM(33tmmzebo 3oMdmboGmmoa bamgdgdomss Bomdmmaq-
boeo (Omunamsunm, 'ymxadbunze, 1954). d3gos 3omEmmo (3o-
m3by0b-3m@Magymo, dsfMgdnmn) Emmmdn@gdal ©s menmdo-
&0obn 30MJ3960bomzal d535(39896@9dgmo bogmogfgdals Mmedo
39@bomow dgoamgdao dbgmam bLbswn mabnsbo s 3ogosbo (39-
396@0 3393m0bgds, bmemm bgws (30M(30Ls ©d omgm(396-939ms
9039606 3mE0dMbEGgdabamgol — dgosmgdoo s3z0moblbswa
393080l (39896&0. 3oMbG 3o Jobdn dgds(399968gdgmn bogma-
96900L LodaMoEg ©s YbLbsn Bbas 3960l MEabmds s 3oM-
LE&30L 068gbLogmMdsL s LoRdstgl gobsdntmdgdl (TuHTHIO30B,
1976). dogotnsl dsbogolb domgdmmon 3omdzgda CaCOs-0b doaemo
d93(339mmdom s bbbswo Badmgdal Lod(znfnm gsdmambggs
(Omunamsunn, Iymxabunse, 1954), Moz 00300bE30bsmz0L 306y
306MmdgdL 43bab. ¢blbsn bsdma sbgzg dz0Mgs FosbBMobE-ws-

bon@ 306d39830. 53 bamgdgdom sg3989ma GgFo@mEngdo sbggq
B3M050 06@9bLoMMsE 50l s JoMLEMmo.
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IL 2. 336L8a5hgb0b LEGENIGNOY-Ggd@mbagnGn 306mdgdo
(653635930l > By39@930b Amema 336LEGa>Rg653n)

dngotnsl dobongo 3gm@gd@mbogymae dmazogh 3og3oLombals
bomgs LobGgdab s Lagdsmggmmmlb dgm@nl goMesdsgsm bmmb
(Mxanennaze, 1941). dobogob 300LE0L aobgomemgds 39339bom-
Bab Ladb@gmo gommal Bomgs Lob@gdal 3gm@gd@mbogyta gzm-
9300 BMbdy Fmbs. &9J&mbognma LEONIGNOGdL (3o gs-
&0, 0dY6I309M0) Rsbobgs s ggmema 305 0 39380M©gds -
bomggdolb sMmgmmmagbmm (LoMds@sdwgm), YRG™m dgGon 3o
3305bmOmagbgr J300@9393L. of @dgoMbEImn 30MJ3330b 303
(39egd0b deendo Mgmogxnol Egd@mbognmo gmM3dgdo 3oMgg-
man Loboo 3oMgsmss Bomdmmagboma (dgdmbabammo), Mobscs
byl 1bymdL LybGo Dgwsdommao Rsdmbowgbo ©s 3d6ndzbgmmm
96mBos. dobogob Gomamgddo godmoygmezs JofMgsm asdmbsdmo
LOb3mEbyMo Jgod¢mo, S6@03mnbyEn s IMbm 3mabymMa LyMg-
d0. dgsMgdom gMm dbgmoew dgbsdhbggzas Mmggznma @abemm-
3930900, 3536153 domo sMbgdmds hzgbo baggmyg 33mg39d0b dgog-
3033 @LGYMRISS.

dogomnsl dsbngdy gogM(39mgdmmos dgrsmgdno sbamasbm-
s (3mogogol obyy dgm@swo, 30dmxzo@30L, a39Mmocmn asbbby-
300), s3Mgmgg ©dzgmgbo sbogal 9d@mbogyMa Mmggzgdo, Hm-
dgmms ggmmeyzosb 3933300Mgmdocmds sbabosmgdl (Lezhava et
al., 2019). 3m338gdmo badMsomnsbmdom gsdmamhgzs sbGozmo-
60 LEONIGNOYdL Memgdo s MEM3930L bodgdals gogM(3gmg-
dab  ofMgomgda. Lbgswsbbgs  mommmmaonmo  dgmaqgbormmdols
396LG 300 Byqdgdn, Bmame(z Bgbo, gobbbgsagzgdmmao badmamons-
bmdoom bobosmmgdnsh. ghomggzstimzgsb bjgm bygdgddo (dog., bo-
9390 EOambamo gm@mIs(300) Bed3Marmgdol MBG™ 0dzosmo
Jbgmos, gomg mbgmda. sbggg bagmgdos badMamoms nb@gblbogm-
ds 3336030 smbogmdal 3ofMdzgddn, MmMAmgday 0ds30MMms©
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035 39MG03om M0 badMamgdnm bsboosmegdnsh. mbws senbad-
Bmb, ™I 30MbG3o0 6ygdgdol sbsdMamgdady aozmgbsls sb-
©9bL oMo dsMmB™ &gd@mbognMn dmdmsomdgdo, sMsdgw gadm-
&9d&mbogaMo dmaegbgoas (Bod303000, 3er@gd3e3330 @ Lb3.).

30g5605b 3obogol oM gdda asds@mbgdamo asgM(3gmgds
0d3L bmdasbga, ndgnsma LYddgMmownsbymoa gsbmemals sb-
&0gmaby® s Lobzmaby® LGB NHIOL, GmImados, Mm-
a3 9b LGNS of Ro@oMgdnmds 3oMLEMm-b3gmgmem-
309635 0533061396983, dmngH 56056 gofmyyemgdmmon bygzg@o-
®0 LM 353098000, 3m0gedmeo abmmmzszngdo 360336gmm-
356 Ol 0635dmdgb Mmam&s Mgmognel gm@mdomgdsbs ©s
dmEgmemaosdy, aby JoMbEmo 3Mm3gbgdal 06GgbLngmdsdy,
3ol 351380898y s LogMomme JoMbEBashgbsdy.

8ogom0sl 3sbngol 3603369mmmgsbo babomo 35305 Lob jmo-
696 LEEYIG ML (BoggyMasl bobzmobn), MMImolb dofmgdo
35063000090 dofnmsmse domgdnmo Jobgdoom s390¢ma ho-
30&oo J3odgere (@M3gero, $gd@mboggmo dmmog).

Boggm@osl  Lob3mobo BaMd3mowmagbl asbgonmsm gobmmoaem
Lodg@Momm Lob mEbyM bomgl. ngo smdmbsgmagmom dogstnasl
doob (2025 3) Bnsdmgdda (Lowsy Batdmua gboemns ©gbos(30-
ol go@aMhAgbomn 83@ Mo 3gfMagmadoom sg9dmo dogboemagdn)
gomndegds 5  3M(39mEgds ©absgmamMa dodstomyymgdoo,
Loz 03399908 M3sw hagMomn 3. bmdobbymol bgmdom ©s
3500l gomhslb 3oMdzmm dobogzdyg. BogmMosl Jzedmmals ggom-
amgddn 36 93mo Jobgdom sgqdmmo bamgdo (bmasb gs3ndgmg-
3o 333G M0 5 demd-bybmdsbyMo bomadgda(y), bobosmmgds
dgamgdoo sdMg30 b0, o, bobgmabal Amamm gmonl
396L@G 3900 M990 obGamas LadbMgmabs 396 2500, beaenm
LadbMgmo Mmal Aammgmon 30% 00, o3 bgmbaycgm 3o0-
md9dL J36ol Bymagdal d0Babgggds (306 39mannbs s ©ogMm-
3900Lsm30L Lob3MNbol doMmgmmn Dol Low®3dgdo. . bm-
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30bbymolb bgmdadn Labgmnbol 33980 bamgdgdo bobosmwgds
3b0d3bgemmgabo sbfno (AMomm gdoms sbfamos 50-60"-00,
beem badbMgommo 70-85%-0m).

5bobadbsgos, Hmd bogmmasl Lobgmaby® LEMYJGHGsdo
BmM3omgdamao obobdzgds bymagdol as6@30Mmzs dofomswaw
bogds obsgmgmom 3.80. bmdabbymal s doddsl odsmoyy-
900, Msbog bobzmabals LEMYJG MO 5390mgdobosb g-
o bgmb 9BymdL 3. bmdabbymob dogm Lob by LG ]-
&b 3o Rogms (353390d). LEMMgE 5bndbym bgmdadas
™330myMomo ©0Egdadnsbo 3oMbEma Bystmgdo, GmIgmms
353306980 Boggynsl 430849mdn (bogm@osl Lobzmnbdn) gm@dn-
G9dme 30bobgzgds bymgdmsb nbmogzs@memmoa (309800 0gbs
@3 gboro.

bogm@osl bobgmobal Lsdbfgom bobormdo joMasw oMol go-
dmbs@ymo sbgzg 3obgnMoe gsbmmoamo sbndg@fmma sb&n3-
mobm@o Bomgon. ngn 0bygds 3. mgdgMnssb s abagmgmmma
dodsmongyemgdoo dabo gfdo mobEsmsb asbo(zal @sdamMgsl.
3. bmdobbymoab bgmdsda Bomgo sggdmmons Dgs3eM(3memn joM-
J39600m, bmmm sbsgmgmom, Mmamdi Bognmasl bLabgmabo,
abo(y 3gMogmobafem dmagfmagds 3omgmagbol bamgdqddo. dw.
bmdaLBYmal bgmdada Bomgn mnmddal bodg@mMammos (FMHNgdol
obMss 45%), boem semdmbsgmagmom 333gmfee sbndg@mMymo:
bgmgmdntn bamgdgdom s390ma Atoemm @Mms sbGoemas
30%0m, beoem 53¢ 0, smd-bLybmsbaMo s YRGM Sbomasd-
s Jobgdom sg9dmoa LadbMgommn BMMS b 70000
s Dmgsb yomadg 96l Bomdmmaqboemon. smbndbmman sbodgd)-
oo Imbszzgool LadbGgomm GOmady yyMomagdslb o3-
yemdlb Lydasbgn®o, byddgMnnsbamo s dmasb dgMowasby-
mo dodsMmgmgdal Bem3g93960m s BY39@gd0m goMormmagdamo
dmbmgmabymo  bomggdol  LobEBgds, GmIgmo  Egd@mbogy®
3rm 3gdo0s 3656g3Mgdmmo s Mgmngydn dmbm jmabyma bg-
6980b Laboomss baMdmeagboma. of Fgd0, dobBgdo s bgwadamyy-
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™o 3oMbEnmo gmMmdgdo — dodfgdo, Ngamadn, 3330060 bgmdg-
30, Bmgme(s Bgbo, BIoMow msgdmyMamos Ggd@mbognto Mergg-
39000 o 6943989d0b gobbgmog.

3ngdmnal dobogal 130 ML s@3mMbagmgom ©s Ladbmgm-sm-
dmbogmgo  Bsbomgddn 36 (3gmeEads  Ldasbgonmn  gsbmmob
33069 Lowoeob amdol 86@03mbaMn ©s ©MdgMsbgbol Lob-
3mobymo LEOYJGNMgdo, CMIMgdos d3Mgo3g dmogH >MNsb
3O gdmmn 0sbdbemgdo Mrggzgdom s byzg@gdnom.

©am3nb 3b6@03m0bo Bomdmmagbamons dogatnsl dsbogals «30-
gL 53mbagmagm bsbaemdn 33069 bowowob (3 33-0b bLogcdals)
bomgdol Loboor (Dmunamsumy, I'ymkabunse, 1954). dabo mgmdo Lod-
bOgo-sbogmamom asbo(solb ednfgsl s LEMogsw 4fMgds, bm-
mm homm-s0dmbsgmgorydo dodstorgmgdom domemeads ©s
LBFSRI®L JosegMmagds. bamgdo LndgGMmonmons s obo mgcdol Lad-
bego-sbagmamyymn babomn 0sbbzmgds dw. Ggbncalb abgdsl,
boas ngo dg9dmmons bLgbmdsbymn sbsgal BzMamdsm(33mmgsbo
30643980, bemmm Atomm-smdmbagmgorn®o bsboemo —  smd-
LgbmMBsbYFO S 3G YA bagngdqdno. bmes. EMEgMsDYbal nws-
dmgddn, @amadnb 86@)03mmnbal sbsgmgomnm gsMase gojbofMwmgds
Md9M3bgbal Lobmabyma Boamdon, MMBalb Mmgfmda gomadndmemons
badbMgor-sbogmgmoEsb  Atwnmm-s0dmbsgmgonbsggb. Atwon-
mm-sdmbagmgoyMn dndstorgmgdom bomgol mgddo 3339mMs
0bg3b bggom, bmmm Ledbmgor-sbagmgmmma dndsmommagdom
3oMndom 0domgds LbMagga. bobgmnbol sg9d4mgdsdn dmbsboeng-
ML 0gdlL 3omgmagbndo s dgms (39630 bamgdgda. dabo
Athnmm gfoms @abfnmons 30-40%-00, beogmm Ladbgorgmo dgs-
93000 (30(358m5 5 dbES 60-70°-b goag6L.

MMamA(3 (36mdomos, 3oL ashgbsdo 360dzbgmmasebo Mmema
9399360b @obIbgGgM  abermygaiegdl (hrggggde, Byga®gde
s Lb3.). oMom go3M(39mgds og3b ol dngamasl dsbngals ggom-

amgddngs. o emgnbsmzal sagbormo s 3339mMa© godmba@y-
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™0 @0 Db & 0Mn @obmmgs3090006 LognMomadms dngsfnsl
03939, HmMIgmoag gowol 3. 3. g35Mbs ©s Fogsmoasl dmmal ©s
360(39m9dd AO@oEmM-508mbagmgmnmsb Ladbmgo-abogmgomy-
0 dodstorgmagdom. MHm3930L dgogasn asbyzg@nmos domgdey-
™o, 33GME0 s 5md-bgbmdsbyMa bygdgdo s MR mm
6y905800g 5bg3lb. sebodbymo Mggzs gMmgzst datngmb mbwos
4360009L o 3dbgmagdoglb dsbogal sxdmbagmgom babggatdo gme-
doMgdgyemo 30babgzgds 3oMbEma Bymgdol aswssanmgdsl @s-
bagemgorn@o Bodstiormmadoo (BsMdmsemaqbl @gadsbol 3nEm-
agmemaon®o ool bysemasdymall), Moz 0bmogs@memmo
(3098005(3 ELENMEIdS. Mrgg30Lb babob gogmemgdoom 3o6LE3s-
0 gobgdo dmngf sobadMomgdmmo s ©a3LbzMgemas, bmem

9mogxdo bdoMoe JoMmoggdo ©d Bms@ggdns batMdmeoagboema.
dsbogal m300Mglb smdmbsgmgm bsbomdo bmmogno ogfgds

&gbnE0-sbbo-%3560L  babgmbmwgdoo (36mdomn Mmggz0l ©s-
bagemgon @admemgds, Mmdgmocy safgmgg abggsb oMb gzewn
J96900L obbEB oL s obs3Mamgdab.

dogsm0sl dsbogolb AOommamn ©s s08mbagmgom®a do-
OMRBEIGM3sb0  Jommgdo, GmImadaiz  By39@gdalb gobbzmog
Rodmyamndmbgb, a39Mmomo gsbbbgznl bodMmamgdol gsbgnmamyg-
3ol Godomco Mggombos. oo Rsbabzsel 3obsdoMmdgdl Jomaggdol
5 Bma@g9d0b bgws 30ab gobbzfng Jobgdal dnbsgsbn aded«y-
mmdol 356@30Mmgs. o7 BoMmdmmagbama gsblbbgsggdamo goblbo-
mmdobs s Lo®mdol badMsomagda 3o@bEMma 3Mm39Lgdal ab-
&9bLoyMn  aobz0mamgdobamgals bgmboymgm 30Mmdgdl 43bab.
5b0dbm b33Momgdmsb ©s353d0Mgdmma 3gMEG03omNMn 3o6M-
LMo LoENggda 5bndbyem Drmendn dogam sdLmEYEB YA Lo-
dommagddyg(s (1900 3.) 560l og0dbomgdama. s5¢0bndbym bmen-
do, 396dmE 3. IMndab Lomsgggdda 3omMdzal BedMomgdowsb
©bbgznm 33meal Medgbndg dmwdngdmJdgwn 3oMbGmmn bys-
tm, MHmdmgdas §360sb sebadbyyema dnbsmols bamsgzggdl (Bstiy-
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sdgomo, 1964). obobo 53GMM s 5md-bgbm3sbym cmnbosba Jobg-
30l 3mBBog&0b DmMbgdmab 36056 s 333306 gdembo.
5bobndbagos ol Bog@n, Mm3 dogatasl dsbogn ogsmmNs
bdomo &yob Laggsmom s dmhdbstinm, Moy SMMMmgdL badMamg-
dab s bygg®goolb godmgmgbsl. sbgor 30Mmdgddn dmgxgH o=
LMo bgsdofrmmn s gobbsggmmgdom dobabgzgds RmEM3gdo
M350 33930695006 domo godmgmabals (sGbgdmdal) 0boo o@m-
69050. sbg 3sg., bogm@osl Jgedmmdn biydasbgonMsw gfo demen-
do bobdmdMngs MmMngb@nmgdmo dedMgda, dgmMsma 3edsmgdn
o RLIMNmado MIS 39OGS YMo badMamagdal s 6Y3989-
dab sMbgdmdadg 30m0mgdl. Bmames RsbL, sembadbmmn By3zg-
&0b bobo amdgmegds bogm@osl 30bobdzgds 3ombEmmn Bymgdal
dofMomomo gsb@goMmgalb 3gfab — gadsbolb gmzmmbgdol deem-

doz o INEddnL dmgndol dosdmagddacs. Laggmyg 33mggzgdal
3gMomedn Rggblb dngH  sMsgfmo (smgymo ©s sbgmmoa dg@mab
Loafdab) Lydgebgm®o s LyddgMmawosbymo MTs 39@0or-
0 Badamn 0gbs g0bemaMae @exkgadbomgdamoa. mM3s 396 E0-
390 Ba3Mamaddg B09momgdl oMb mem LoemEmgqgddo hggbo
s Y3bmgmo (BMsban, 13Monbgmon, Mbn) L3gmgmmmagdols do-
96 Bo@omgdamo 33mg3980(3. oby 3og., Bogm@osl Jgsdmmadn gob-
30m56M9dmem dobBgobs s xbiGmmgddn 300-400 3986 Loe@dg-
909 sbBgMnmns 396 03 ba3Mamgdn s badMamms bob-
&90960. dmgogfo domgasbdo (3om3zgnmo 396G 0zsmmo boggb-
6900L Loe®3g M3gb03g sogmm Fg@ML ombgsL.

mamé hobl, dogomosl goddgygmo dobogal ggmenmagonm-
&93d&™bo Mo 30mmdgdo g 3owgy Locmsbsme o6 sfal dgb-
Bagemoemon, og ob@Mmgds dmemm Brmgddo Ro@omgdmmn 3o6-
L ae-bigmgmemangmo s ggmdmmgmeamanymo 3sdm3gerg-
39000. oLy Box., SEMbLgm  ggmemgon®  bsdmHmIgddo
(Onunamsunu, IN'ymxabunse, 1954), of bomgs (3mmogs@ntn) wob-
™M 35309600 3005 9L gobgomamgdsls dogmamgdgb. sbgma baotm-
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dm@agbs, M3 sbogal bLybBo 3oMLEMM-L3gmgmemmaayma dgb-
Bogmol dgmgan 0gm, 935985@ Pofymeznmos. 303G @oM-
39390096 ghmo@, Mmams 500bndbs g3s3mgmabos byzg@oomo
©obEM 3530980 S MS BadMamgda, HMAmgda(s S3MbGEMMeg-
396 5 53doggMgdgb 3ombEmoa 3Mm(39Lgdal dbgemgmmdsl. hgg-
bo LagdLb3gniom Mool dogm Ro@omgdyma 33mg39dal, sa-
M9m3g 3MLgdma dobamgdals (ggmmmann®o, oOEMaMoR0-
0, 3960m- ©d 596Mm3MLMLYG0 LyGsmgdal) sbsmmabal bagyyd-
39eDg dgodmgds 503603bmm, HmA Bngsmnsl domge sbogdyg 83e-
gBome asdmaymyzs bdasbgenmn s domo gosdiggomo Lmddg-
006 mo Mrgg3qdn, HmIgmms 3sb63Mng 30603690 dobngal
benm 39000 obsbgzMgds o 3oMmb@gewa Jobgdals demogto sdemo-
mds. 035 doba39808 Bogs@nsl dsbogal demm 3m@o §gd@mbogs
= Bog@oslb mbs@m3oDoMo LobmabyHo MHIMmo ©s (39 3gemo
Senm 3o LB G Mgda, ModY3 59HMIMLIAMLYMa Ly@smgdacs

5d 3568 dogmnmygdab (L. 7).

L. 7. Bogomasl dobngalb denmgna Ggd@mbags
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5dM0gs@, 35b0gol INMBMLEGYJEnMgda Lbgswsabbzs Lowo-
ol 5bg39dmmn o) Esbgnmoa dmmzgdal dmbsngsew baMdmaszac-
3905, 933L o6 0b393L, M3 0bobo 8rdm(396wbgb Mganmbamo ws
sanmmdmogn  babosmol  byddgMowosbymo s Lydasbgondo
By39®9dalb  ggmemmioal  3GMmzgbda.  Bomds  LEMJEMgdal
dbbgMgzeL dgrgase dzgere Hr3gz9d0b 8g@e boboere Gad@mboga-
60 3mdFomdgdal 330335 asobamasbMmszgdsl gsboswnl,
b3 bgmb MBymdL 0b@gbLoMsw odnbsfg 3sMbE Mo 3Gm-
(3bgo0. 3obboggmmgdae 0bGyMgbb 063g3L Hrgg3a00b 3ewe339-
o0l sanmgdo, 9.6. ,,693980ms 3356d980%, BMImadmabs(y 3oz~
dofgdgemns 30bobdzgds bymgdol g3Msbomagds s 306MbEasRgbol
353dogfgds. gndsbols gmgmndnco bystimgdo, 3. 3. dngddsl,
mBbm3nE0b, byl s bbgs bgmdgddo gobznmsmgdamao dmgndgg-
b0 s oMb gmo Bystimgdo, du@ndndnlb dcmgz0dg s bogyMasl
J350mmdn aobgnmsmgdama dobGgdo s abiMnmagdn, safgomgy
3sb0gdg asbgomamgdmmo 3mEgb393960 s IgbygMgda dofnos-
s sbgm 3396d98m0b 3056 s 35380Mgdmmba. MmamE(3 €339

5360dbgm, Loggmaggzo Ggfo@mmos LbMoxsbgggdswmn oMb o
3sb0ggdal dmemdns ©s bgmEgd@mbogn™ds dmdmemdgdds 36nd-

36gemmgsbo Mmmo 008d5ds MgmngRal ©sbsbggmgdobs s 3om-
LEaohgbsdn, saMgmgy badMommmzgab-3ombEB o Bymgdol g39M@G0-
390 3oMHmE0bsdommo bmbgdals ggmenmsosda. Mgmogyol
356300569806 MbsdgMmzgg 983Dy gHMDayr-gbyLs30nco
5 33MLEYmN 3Mm39Lgd0L Jbgmammds dogatnsl dabngol seds-
3500 dmdMomdgdol mbbg dndnbafmgmadl.
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IL. 3. GAgmogaab dgosdnmnl sbMmommdab s
©3656936930b Bmemn 336LEGa>hgbs3n

390LGashgbol 3Mm(39Lgddy bbgs bgmadgdbymd SoMmdgdomsb
96mo 360d369mmz6 Ml 0335dmdlb Mgmnggal dgwsdomol
sbMognmds, 3ocn Gomomdgdn, 39ME 035m0 ©d 3mModMbEGs-
@0 5656930560 batobbo ©s . 3.

396035 M-9gMHmbogmo ©sbsbggmgds bgmb xbymdl bad-
Fomm396-3560LG Mmoo Bymgdol dmdEomdol 0b@gbbogmdal s
390LE Mo BmM3gdal Bomdmdmds-gobgomsemgdol stbgdoom dm-
396@93b. Mgmoggal dgosdnmolb sbEnmmds 30 gobsdommdgdl
5@Imbggfmmo bomgdgdalb (63035, cmzmo) 0bgom@Maz00l oe-
30L989M9d98L s oML 3 Jobgddg Bymgdal DgdmJdgogdols
bobgMdmagmdsl (TunTHI030B, 1976; (mggsgs, 2015).

99b39M0396@ o ©53300M3989000 A gbomNs, M3 0bgnem-
&Mo(300L gadNMo Lowog MYogLns (535Lmsb ©s3dgdnfgdom 3o
396b&0bL gobznmagdol yggmsdg bymbaygmgmn 30mmdgdns) mmbsg
abMoem  BgadnMgddy s d(z0Megds MgmogReb  sbGnmmdals
Bobmsb ghma (Peonopos, 1950). dotronems(s, dngatnsl dabogals
3539 o 330690 abfoemo bgadnMgda gsdmamhggs Jotxymo dg-
©30M930b, 3oMbEMmo dodMgdab, dgdol, dobGgdal s MxbEn-
madals 360d369mmzebo go3M(39mmadom, o3 (3009 b bg-
a30M93dg 63030L s cxmgmal bstn Bymagdals babamdmagn dg-
dmbabzalbs s bgdmddgrgdal dgwgan(zss. 330Mg@ b bgws-
30696Dg bgmboytgmo 3oMmdgdos bamgdgdol goMmmdemago ob-
RBo@M5(30065 5 0bPms(300bOMZaL, o3 cmogalb dbMng, Log-
390 ©535MbEB30L 068)bLogMLL 3bs3afmdgdl.

53 30dooymgdno hoga@etgm Lanb@gMgbm 33mazs. 396dm,
baggmg 30MMdgddn 3MbEMEN MdogdGgdal DYLEBO 3MMMENbsGg-

30l dm3mggdab dgdgg, ssbemmgdom 100 L3gmagmmdngd@n sgo-

&obgo hgabl dogm dggqboen Lozzmagszo GgMoGmEnal BgMomdg-
b0l  @obMommdal  Gm3sdg. SRTM  DEM-ob s COMPASS
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CLINOMETER TANDEM-ab g08mygbgdno Lodmamads agdmbos
05339003005 3oMbEG Ym0 BmMmIgdal gog(3gmgdsbs s Mgmogaals
Bgednmol @abfmoenmdals dmmals dmamm 3o33060. Re@smgdaemn
330939 335dmg3L 080l 30l Ladmamgdsl, ™3 Laggmgz @gto-
GMM05dg 3036 (39mgdmemo bgosdntymo s dobaldggds 3eMbEn-
o gmm3gdolb Moogbo bsbomn s 393d0Mgdmmos bnbBowm wab-
Mo (3-15% Bge30Mgdmab, Mmdgmosy Loggmaggo GgfoGmtnal
360d369emm3560 Gafmommdo x3sg300m (L. 8).

»
@9396@>
0 BYE306vmOo FSOLAYIMO GmGIGdO
™ ©3bsbmyds
I o- 3.895961148

[ 3895961149 - 9500058211

[ 9.590058212 - 15.58384459

[[] 15.5838446 - 21.27794166

[] 21.27704167 - 26.6723494

[ 26.67234941 - 31.76706782

[ 31.76706783 - 37.16147557

I 37.16147558 - 43.75464059 0 05 139
Il +3.7546406 - 76.42077637 L

L. 8. BgPmdgdol ebMommmdals G 3o
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bagamggo Meombal oo Baboemn mymbzsmgbs s bogmmasl
LOb3EMbYM J3dmmgdl MFafsogh, HmMIgmms RgMEMdgdo -
Gomos gLgMabsggb. bogm@most Jzsdmmolb gmmgdol 33960
306d300L 3Mg980L obGommds bedamsmme 15-20%-0s, Go(3 ©s3oM-
b3zobamzgab bgmboyMgm 30mmMdgdL 43bab. BoggyMosl B mmob
dogmmMgmoggo  Bomdmmaqbomos  3o@bEMmo  dedMgdbom s
96 bammn bggzgdom, HmImagdaz sbgzg dosdMgdoo dmemgwgdo-
86. Dgdmon 5b0dbymo  Lobzmobymo ©g3Mgboal BLbgMo ©s
BgOEMIgd0  o3bMamymos  1odMogn  JoMbEmo  dsdMoo.
33630005 Fofrmmo bgosdnmoal 1dbgdas. dsbogdg botdmeoagbon-
o 30babggqds 3oMLEMmo bogsngmagqdal (Fgdo, dob@gda, ma-
L3Omgda, 8xgodggdn) 3bndzbgemmgabo babaemn sbgzg asbgomes-
90m0s Lob by Jgsdmmolb RBaMEMddLs s BL3gMDdY.

3ogom0sl 3sbogdy GoMomme  ae3M(3gmgdnmn  Mgmogzol
DoMYmBomn  JoMbEmo BmMIgdo — J300mado, dodMgdo o
3330000 bgmdgdo o asgmgbsl sbegbl oMo doMmBm mmgmol
356060 gdady, oMedgm Bymagdal 0bgom@mszonbs ©s 0bgmms-
(300 0530L989M7393bg(3. 39MdmeE, baddgfn mmgmalb Lndscemy
©9m09R30b 30bndbym ofmymeno gmEm3gddn dg3Mem E0ENS ©S
535bmab gmaMgdom g0 bboo MAgds, Moz DML doom sgmgbo-
@emdsl. gb 3o 3603369mmmazbom Mbymdl bl 3o@mbEmmo 3Gm-
39Lg60L 068 gbboE Jbgmgmmdsb.

boggmgy Meombdn I ggdalb sbGaema Bmens bdnfsw bgwsdn-
960b obMommdgdlbsig  3obsdoMmdgdl s gogmabsl sbogbl
dodMgdol s J39dmgdol dmEgmemansdg. dmbm mabyma
LEYIB NSl 303 (39tgd0L s gomadl sbsbosmgdo Mgmog-
Bob gmMIgdol sbodg@Gommds. 53sbmsb dsembsbadbsgns, Hm3
dsb0gab dgsemgdom dg@n obGarmmdal jommgddy bgwsdantiv-
™o 300bGaohgbal dmzgmgbgdo LyybGowss 3odmbsodmmo, Mo3 -
353806 98mm0s sbgo 3ormmgddg Imbyyemo 8@Imbggfmmo bomg-
9900l LEMog FmdMsMdabmsb s ofMngnom, dgwsmgdnm wawo bm-
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3ol 3o@bEmo dodMgdo Gyob bBmbsdn, LEMMgL LybEGsL sb-
G0 D5300M9306 M0l s 333d0Mgdeemo.

dogatosl dsbngo ghmbommo Jugmom dgsmgdom bnb@swss
©bsbg3Mgdmmo. ghmdogma Jbgmo doMomowsw baMdmeggbo-
m0d bgzgdom, Gm3mgdo(z g3b3090s Mmamez dabngal 3gMoggmo-
@ bsbomgddo, sbggg LsdbGgm Fmbmgmobamo LEMMJEneab
B9MEMddY. MIs RegMoem bgmdgdl 0b30meMgdab 3. 8. bm-
3abBysemn, mRbm3nMo s 3son dgbs3ogdn. 3mgndggdal 3603369~
mm3560 babomn bg39d0l s dnbatgms bgmdgdal BgMomdgddy
0bbbgds s BdnMoE dabsMal Gomgganwsb Lbgswabbgs Lodsc-
mgbg 3gdsmgmdab. Mgmogxal sbsbggmadmm mdbgdmsb — bg-
3900000, MBORgdMsb, d330056 bgmdgdmab, Mm3mgdas asoblbs-
9069800 3oMa508d Bafmdmmagboemo 3sbngol badbego dmbm 3-
mobM RgMEMIdY, ©3o3dnMgdmas 3oMbEB o 3Mm(3gbgdal
35548 0Mgds. 3330600 bgmdgdol BomImImdbs, Bmames hsbl nb-
&9bbo@o  Lom@mdomn  ©bsBg36980L s 3oMbEG Mmoo Bymgdal
LoeM3gdn gomssanmagdal dgmgase bos Imabwstnym.

Lagnfsmgdms sgfMgmgg dogsmasl dsbngob Amamm s se-
dmbogmgo 3mmzsbo gms@ggda, Lass 0b@gbboyMew dodwon-
BotgmdlL  3oMmbEashgbol 3Mm3gbgdo s 3oMgzgdom sggdmmo
BYMEMdgbal bamMggs, Mobsi bgmb @bymdl gabogyMa asdm-
BoG3% 3M30830gmo 8mamgbgdo (30003396930, jrR3o-
3900) ©5 3396000 35666930L ba3Mamgdal ggamm dLgemo.
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IL 4. 303580 s 330bGa>ARg6s

3oMLG Mmoo  3Mm39bgdol  dbgmgmmds ©s 0b@gblbogmds
dgoOmm@ses 3dm 30gdmmo saomal jemods@nem 30mmdgddy.
356bs 3mMgdom 360d369mmmzsbos 5@&3mbygEmma bormgdqgdol
omEgbmds, dobo gobsbomgds s Mggada, 3sgMal §933gMady-
oM ©EMg-03Mn, bobormmdmng bemogma 3bgmgmmds. dngs-

0ol dobogol 3mnds@ob (30m3gmmo gmgdgb@gdolb obsbnsmg-
dobomgal, GgMmo@mmnsdy 3g@&gmbaan®ol smaMbgdmdals go-

dm, 3994MEbmdoo 35dmdgmo baanmadol dmbs(393gdl, s@mbg-
e (amgodgoemo, 1960; 3m@dsbos, 1961; xogsbodgama, 1977)
0@ gMe@nEmm 6ysmmgdl s bmax g ©s33003900L bszmmat
dobomgdb.

dogotnsls dsbogn Atormmgonwsb 30330L0mbal dmgdom ws-
(39005 (3030 359600 3obgdals dgdmdenbogeb. LadsgngMme, awns
dsg0 Dgol §gbosbo dobgdals aogmagbs. sembadbmmn asfMgdmgda-
b 353m3nbafyg, dobngo babnsomwagds Mdaema, gbosba 3emods-
&001. 300sb bsboemdn bsdmamn bmBngMow (30300 (—30-Q06 +4° -
dmg, dmaxrg® —IOO—BQUG 9(3935), beaenm Doggbyemo dBmogFa
»d0eo (18-22°. Bogbmmn asdmadhggs 6303980L Logybgom ©s
OEO0sbmMd0m, bemm Bsdmsmn mmgmom. baemgdgdal bogbzgbs
5 3065b0emgdadyg 3sbngal Ladbmgo-sbagmgon® gdbdmbdasasb-
b gfma 3603369mmmM356 bgaszmabsl sbgbl Mgmogyal Mora-
™0 3656936 905(3. bmes. Igby@do (260 9 58b. bodswemgdyg), mdg-
mo(3 33b0g0b @abagmgo babnmda, 3. brmdabbymal bymdsdo dwg-
dogmdl, 5@Imbgg@emo bagngdqdal Bemom@n gsdo 2200 33-b oco-
Bg3b o bamgdms gobbsggmmgdama boggbgg bogbymabsmgal
3M0b adabsbosmgdgema (3mdsbos, 1961; TurTHI0308B, 1976).

dogom0sl 3sbngdy bamgdgdol Mommgbmdabs s 3ol dowsb-
o 20b3bnmgdsdg bomdmoagbsl g3odmgsb gmabg s dmby
bmbadggdal (1964) 3oge 3mEg amgndgomal (1960) Gxmzol bo-
Bdz9emdg dgagboemo sbsgmgom bsgstmggmmb badysmmmdmo-
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560 LB ymab dmgngHon oG dgmmo dobogal Ladmsmmagonco
boemgdgdol dgoms, Mmdmoal 3mbs(3gdgda (3bGoemal Labomss Bo-

dmea gboeo ((sbM. 1).

36G0ma 1. Bogsmnslb dobogdyg o@Imbggfmmo baemgdqgdols (33)
a56560emgds mggqdal dobgmzom

3
s
o
Bemagy-
6o

I (I (O {IV |V | VI|VII| VI |IX| X | XI |XII

300 dgmmo dsbogo

dngo-1120(140(160|160|180{240(240| 200 |220|160|180(220|2220
0o

dogsmnsl 3sbngdy bamgggdol dsgboddn dmeal Bagbymol
0399830 (240 33), bdoMowm 0o3bbIs s 35d3mma 63039800 Labom,
653 3oObGMmo Mgmogxnob gm@domgdsdo 36n0d3bgmmazsb MHmeL
SbEgdL. 93 AHML BaMdmddbomn bosmazmgdn shjotgdgb jo6-
LMo 3Mm39bgd0l BbgmgEMbLlL Bgsdnmdy s 3obbs gyomg-
300 80bab 393, Modmgbows(s Imbyyemoa bagmgdgdo LEMoxs@ ngm-
6o 30d39dd0. 53 MML BognMslb Jgedmmda s bogMmme ds-
bogol bgdn® bmedo gobgzomamMgdamo dmgodggdals, dob@gdabs
s 9x5bOYmgdal oo bsbomn, Gm3mgdais bgednMmsb jof-
LMo dedMgdom 3606 33330 gdmn, Bymom 03Lgds ©s
sbgzg LEMogsm brgds dsma 3sbGz0Mmzs BgMomdgdol dmedo
353m30bafg 3oMbGMm Bysmmgdlbs s bogewgddn, Mo dsmo
©90080b LbMog s 3603369mmmzeb 358goslb 3obs30Mmdgdl. 5dab
39030 dogsmomas dsbngol sbagmgo boboemdn aodm3dwnbatmy
©90dabols gm3emDgdo (Bomo Ladgsmm @gdo@o 1200 /63 seg-
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358909), Mm3gmms gdn@gdo mogbbds 6303980l ML 33390-
Go@ 0bFHgds (20-30 8%) s %5830 Dmaxg® 50 8- odo@d3b.

BdmaMn Ybgzmmgmnsbns. mmgzmoal badmmggmal boddemagg
dogomosl dsbngolb bgwms mbgdne boboemgddn 3-6 3-L sembggl.
omgmab dysmo badgmggmn 6sM3mngdbgds 09393360l dmenmb,
b omgmolb ©bmds dmagmmgds s3Mnmob dgbsdg ©ggosdo.
og 1000 3. s3bmeEen bodseeol Dgzom mmgzmol 3mwdngo
boggamnl babamdmagmds 100 @mgdwgs dgbsmhabgdmma. mmgmo
0o Bbolb 3o6353mmmbadn MRgds JoMbEmo Mgmngyals Motym-
B0 gmcdgddo (dsdgddn, J3sd¢maddn, 333w bg398dn), MHm3-
mgb0(3 mm3zeol sgMmmzggdal bagyzgmgbm MgdgMgmsmgdos. gom-
LMo BMEZgdab (bgosdnmnmo s 3obbs 3 gdac Fobobdzg-
ds) 6oM3mMAmda-gobznmamgdada sg@nmmae dmbobomgmdl omg-
™m0 s Mabdgfmmo (3030 bymado. gb ¢3obabzbgmba Mmam(s
(36mdomns (Enb@ommbmzgn, 1988) domdo 300Mdmbsdmmo &g3o-
mMdom gsdmamhgznsb, Mol godms dgbadsdobs doma safgboyy-
™o 31bgds aso30emgdoo 0dbMgds.

306d3nm Dge3009ddg s LagMome oMb ashgbsdo o8-
Imbggmmo bamgdgdol Dg3mJdgwgdob g394@&0o6mds ©sdm 30-

©qd49m0d 30 030gbs dmbymo baemgdgdals sdbmemyG M bowo-
©990%g, 53500 03 Lowowgdg (bomdy), GmIgmaig MRgds dabo

smMmgmgdol dgdaa. 3Jgsb 3o8m3nbaty, 3ndsbdgbmboemas
dgxobogh  bgosdnmowsb smMogmgdygmo 8 gbol Memmgbmds.
LadBbemE, gb IMbs(393980 Bogsmosl dabngabaomgal o6 aoa-
30Abns.  aobbmaogdmem  Imbo(39398L  39330Lombals  LadbEmgo
3ommadg bodsmmoamn LM ymgdol dabgognm bamgdgdal, dsma
MM ool s Admbawgbols dgbobgd dgozeglb sg@mems gm-
mgd@ogolb (Bragumupos u ap., 1974) 653630, bonwsbsy 30yg-
bgdo ghom-gho (3bGob ((3b6. 2).
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36Goma 2. (396@MomMn 33335L0mbal LadbGgon gsmoal
sbagmgor&o (dog3dbmgoncn) babomol (3. gbamMawsb mabal
Jowa3g) Byemals domablo

Lodsemomo Bagmgdqda, smMogmads, Rodmbaggbo,
Lo Ymgdo, 3 da aa aa
0-500 1790 830 960
500-1000 1590 720 870
1000-2000 1840 660 1180
2000-3000 2100 470 1640

(36G0mosb Asbl, HmMI smModmgdolb dohggbgdgmo brgal
mMboesb 3000 3. 0bBgM3semdo 830470 33-30y 3gfygmadl. bo-
domol 3o@gdobmob ghmo smMogmgds d(30Mgds. dogstnasl
3sb03dyg, MmIgemog dmggmemos 1000-2000 3980l Lodswemom
LaMGygman, smMmgmgdol 3sR3z96989mn 660 33-b ML, o3
dmbye boemgdgdmsb dgwamgdaom bsgdsmm d(znfgs. 5@Imbygei-
™o baemgdgdobs s smmmdmgdol bonwggdol dgosmgdao (3bo-
0 begds, Hm3 bsgzmgs GgMo@mmsdg brmonmo hsdmbswgbol
domablo yz9mash s@gdomas, Mo dOMbzgmymxl JoMbEas-
Rgbol 3Gm(39bgdab byzg® dLbgmammdsl domgemo brolb gobdsg-
mmd5dn dg8)bs3mgdo 068g6Lngmdao.

35d5bosdy, dngamnsl dobogdg domammns sbgbBnsbgdals 3m-
950309680, M3 9MbLadom aogmabsl sbgbl 3oMbENL asbgnoms-
6905%g. @bagmgm LagoMmzggmmb 3oMdzmem 3sbnggdl dmeol
dogomosls 3obogol byl nsbgdol domam dohzgbgdmgdby dog-
2009396 9mgbg s dmbyg Lmbadggdaz (1964) s 530b EdTosb-
Gfgdmo  dmysgm  of gobgzomamgdymo  3(39bsMgmmmbals
3dmogio 3gdmggamado gmmbamn gemgdgb@gdo.

53M0350, GgMo@monl 35960l Mdomn s ©sdsmn Ggddg-
0@ MMg00, 630 58IMbygEnmn bamgdgdo s domon dgosfgdom
M3bsdsfn  gobsboemgds Bemol  3o63sgmmmdadn, 360dzbgemmasbo
&0b0sbmds s dogm Monmbdo bram@o hsdmbsewgbol awgdoma
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domablo dg@-bogmgdo 0bBgbbogmdnm ao65306Mmdgdl JombEas-
Fgbob 068gbLonE dbgemgmmdal dogmo brob gobdsgmmdsdoa.

II. 5. 3060bd393s bymagda s 330bEGa>Rgbs
IL. 5. 5. 3603369emm3360 356LGYma Bysimagda

390LBashgbol gMm-gMom dofomsm 30MHmdsL Dgsdommo
s 3060bgz9ds Bymadal s@bgdmds s dsmo dmdEsmdal msogalby-
3161905 boMdmaaqbl, Moz magal dbMog asbdnfmmdgdmmos G-
M0GMM00L ggmemmanm@o sgqdmgdoom (mommemans, &99&m-
Bogs, LEOYIGYMS), JmdsGom, MOM0EMHMaMsBoom ©s ©.0.
bagzmg30 Moombal oMb mm Bysmmgddy Mgg0dnmo ©s3300M39-
3900 mgdeg oM Ro@oMgdyms. 5d9wsb godmdwmnbatg dobabigggds
bogogdalb s JombEmo Bysmgdal sbsbosmgdobsls dofMames-
@ 39YMbmdno brmgdol gobdsgmmdsdo Loggmg 33mg3zgoal
bagggydzgmdy Rggbl BogM Im3mggdamm dobamgdl. sbndbym 3g-
fomedo dgbbsgmoam 0dbs G80gbndg smgmmoa 30MLEGMma bys-
MM 5 330d9Mo 6s3500. dmangMor domasbdg omgdym agbs
LObyxgd0 s go3gmms domn JodomEo sbamaba, dmgbym Lybmbyy-
0 (970370 ©33060390900 ©s . d.

3ogom0sb dobogal bgws, donsbo baboma, Mbgo 5@3mbegggme-
™m0 baemgdgdol s 360d369mmzabn  §gbnsbmdoll donbgmegsewm,
3ommamoganmo Jbgmal 3nwdog bgosdadgm  3mI3mbybEL
(o) o6 Rogomgmom 8. mRbmIn@b s dob d306g dgbsjogdl —
500, byl o bbg.) dmgmgdmmos. dobogol momgdal dmgm
Bgs30MDg goxsb@mma Bysmgstazal 39Mgdo — dsdMgda, 3m-
bmgda, badMamgdo s bbg. 3mwdngo Dgmsedafmmo 6s 35090l
a5hgbsl gadmmnsbagl. sbgma bsgswgdo dbmemme g30dmeyMao
RBgds  M3gmEbmdol s  asddymo  6308980L  3gFomdn.
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336300905 Modwgbndg (4-5) 33069 gdadal Bystim(s, GmIgmms
bogogdo dm gmyg dsbdoemals asogemols dgdga dofMgdnem 3ocdzgddo
035639806. 0bobo 535330690 mmba 361056 5d-LgbmIsbnE ©s
3@ dgMagmgdbs s dgMagmmgsbo mabgdol bygdgdmsb ©s
BoMdmomaqbgb 34dngdmddg bystmgdl, Mmdmagdai bogby-
™ol 3353006 3gMnmegddncs o6 dM7d0sb. 3o BngH Bocdmdba-
mo Bymol 3s@oms bs3onmgdo (Bmamty bgdmo smgbadbgm),
3303 LBGogam 993086 s 3ombEem Dgosedamgddn. gMm-gfmo
sbgon Bystm m. dofmadgaemol (1964) doge doggmgamos 3. do-
35605b  badbMgm-abogmgo Bghmddy 1740 3. sdLmmyE M
Lodseegdg dgdstg 7 3g@Mab Lom@dalb dodMolb KbgMdy gsb-
30000650 ,,0096m0d-g56M530b* (smzal dmgadg) 10 9@ Msdwy
bog@dob g306530b G030l 3eg0d0l dmem 3mbszgzgmdn, GmIgem-
Loy 36yqdbgdon s GyYob 3gMgmada Lobdgmow nygbgdgb. dmwo-
3033md3g0 Bysmm Bomse 3ogabm3g@Emm Lodsmmagdyg (1590 3.
?.00.), babgbstin Gyolb bmedn, 3. g35M0©s6 2 33-d0 ogngboMg-
dmmos BMabao b3gmgmemmagdals dogfs(s, MMMl 89339 -
6o 53306@mb mgz9d0 8.5%-Ls smbggms. 33067 6535000, HMIgmbacs
Byotm bodmddbals, 50 3-0b gogemnl dgdwga 03oMggds badmam-
do. sbgon BsImImdol bystm azbgmgds saMmgomzg mBmgmbml
303030 dgbabgmgmomsb, dob dof(3bgbs bobordon, Loy ggm-
mMdbg Asdmmnbgdal d93wga, LbMogswsg ngotagds dmgadal bab
35630006 gdgyem ba3Mamdn. gfm-gHmn sbgmo bystm gsdmgonbyg-
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59390056 doMgdNmo EMEMInEG0sbn JoMdzgool s dsombiymo
3megomodmmno 6ygdol 3mb@od@ob dmmdn. @sdgxomgdoo dg-
odmgds 0mg3ol, Om3 5ebadbyymn Bystimado s Bs3ogdn dogs-
05b  dobogdg Rogmbomon  BadMammgab-3ombEmmo  Bymagdom
LadFOEMMdP.

o3 dggbgds Bogomosl 3obogal smdmbagmam Bsbomb, ngo
BoM3moaqgbl  @admyy30gdgm  oMbLE-30MMagmEmany M
LobGgdob msgobon 33390Ms@ godmbsGmmon bysmdgdgmgda og-
Boo ©d @sbagmgornco (Bogymosl) bysmadgdimgdo onbabogsb
aodmymgnmos  dogsmosl mMmds  Mggzab bsbom, MHmdgemacs
33900L 3693, 3G S 3d-bgbm3sba®m Bygdgdl s gdzgds
0@ Byordgdses BPbRa8gbGdry. xbadbymo Mrggge 3o
0l 3. 3. g3oMmbs s dngamnsl Immol s 3M(3gmwgds badbEgom-
sbogmgonl dodsmmyymgdoo (bsbommdmog asmyzgds dwobsty
mBbmINMal bgmdsb). s0badbym LsdrgMgddo gmMIaMgdamo
30603935 bogomgdo Bystmgdal bobom godmgwnbgds dw. &gby-
&0l 3oMg3900 BgMEMEgoLs s dsmn dgbsgewgdal bgmdgdda. do-
35605b 36390350l LadbMgm-Esbagmn® ggMomddy, MmamM(s
5360369m, begol @mMbawsb 1740 3 Lodswmgdy m. dotysdgo-
mob (1964) dogM Fogzmgnm s smbgMoem gfm-gMor oMb me
30303930 (,,00b003-g56530" 869y amzgol 3x3z0dg), bgwsdntn-
b 3 dgBm LoMMAgdy bodMaomnEsb 353mgEnbgds bymal gog-
ol Labom FoMmbE o Bysmm. o3 Bystmb bymom doMeggdnsb
3bygdbgdo s Gyob dgMgmada. o7, dsbogol mbgdnem Boboemda,
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33630908 66930560 Bymada(s. sbg, sgomomaw, m. dsMgsdgzarma
3. BgbymMab gfom-geomn dotxggbs dgbszemol — 3. dnendol
bamagggddn  dogmomgdlb  306d30lb  badMomgdowsb  ©sB6gz0m
58mB3nboMyg Medgbndy 3mwdnzdmddgm Bysmmdyg, MmAmgdacs
486056 50060360 J0bsmnl Lamszggdl. abnbo Mdmsgmgbaw o3-
G s 5md-bgbmdsbnHo Mmobnsbn Jobgdal 3mbEs &b dmbgd-
036 361056 s 353d0Mgdmo.

Bogotnal  goMm@mmo Bystimgdol gobbomgsl  gobEmmgdom
badgmEbagnm mgabgdgdals 3mbg, LonbGgMgbm dofnmgdols dga-
(339000, 33¢0mBobgFommabgdemo, 66930560, mgMdmdnbgmarny-
0 Bystmb — magmol dmgmg dodmbomgom, Gm3gma aob-
bbgs398000 30MLEG Mmoo Bysimgdabegsb dnMmEabsdon®o dmd-
390g80b dggasss Bsm3mddboemo (L. 15).

L. 15. erma gemol mg@dmdnbgGaemmo Bystm

magmalb bystim 3gdemgmdl 8. bmdobEymal bgmdsda,
gmgom bmg. mgagmal §gmogmenady, dgba@ob booowsb 5.5
30-d0. dobo godmbabgmgmgdo s 353306 9dmmns dsnmbn® @x-
MM gdhngddn aobgznmamgdam bod3Mamgdmab. sembadbyma G-
gmoMgdhngda dmzmgdmmos dMggdnmdsl s dmogf obsdms-
gdemns. badMomagdo o bogagmemons, smbgsl 1-2 13 Logsbgl s
bdoMo domosbsw o6 babommdmog s8mazLgdmmos 3om(30800m
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s bbgs dabgMamgdoom. Gnumdmgdhogdol bgzom botdmeoaqgbo-
mos 3mMgzgoModolb 36y (1 3. bobgal), booenm g™ bgzom dMg-
906030 &ygdo (Dmunamsunu, 'ymkabunse, 1954). 5370050 of
dm 3ol dodymmoamo. bs3s@0lb gogemo dgd30mHmdgdemmos dogo-
b0 MMo 6653000, bystim s3menl 1bygzg@swm, ymagmagzsto
3mmba300b goMgdy, Bybomo, Modmgbosi gobalb Bogd@mma
(30b0b (3069 MomEgbmdol 353m) Bymals ©nbsdnzadg s@bgdacm
3536 396 obgbL. Bymob G9335@s@ s adsmoas (11°C).
Jodomo dgdsmaqbermmdal dobgmgom muyagms baMdmaowmaqbl do-
30bgBamadgdam,  JmmGoeym-3om3030sh bysmb. sy
dggbgds mmagmalb bysmmb 3969%abl, 3sbdo gobols momgdal o6
5Mbgdmds, bymob sdamoa §gd3gMod s s Fogmmal doMmb-
&o&03nMo dmbgds dommomgdl BnbgMarm@o bymolb 3960bL go-
MBYM 33900Dg. 500b0dbm 3Mm39LL gomsdgzomo s anRsdo-
dg (Omunamsuiu, I'ymxabunse, 1954) d93gabsntism bLbnsb: o8-
dmbggfmmo bamgdgdo, Asogmbgds Mo dsnmbol d3mEMgomadmmo
6ygoolb LomMdgdn BadMamgdol gogmmgdaom, brgds 3 bygdols Jo-
6gdob goblbs s donmgdol god8mymazs, Mol dgdwga Moo Jo-
dogmn 3Mm(39bgdab gage 0mgdl Dgdmmambndbyem dnbgms-
m0obo(300L s Jodom® dgdaagbemmdsl. d9damd, FobgMsemmndy-
dmeo bymgdo 800339396 Mo 6ygdg80L Loe@3nb3gb absl, gdgg-
3056 3. bmdobbymal 3omadm@nl ©mbalb Jggdmo mMmdse w@s o
domamo  bbgzol  306mdgddn  (3oEmbEsGngnMn  ©sbbgzom)
3303 300L6Mox006 DgedaMnbsezgb s 33mgnbgdosb dw. bm-
3abbymob bgmdsdn, dob dom3bgbs badomdg s moge@ bgmdal
domDg. 0g03g 333mg3zoMgdo (Daunamsuin, I'ymxadbunse, 1954) o6
353mM0(3b5396 rmagmsl obgMomuEn Bysmmb 3396530 Logo-
&3mmo bymgdol dmbsbamgmdsabs(s, Mobsy dgdwgabsntisw blba-
0b: Loe@IMmo 3965000006 G99&mbognMn Mrm3q30L gogmemagdom
5dmgeabgds 3o (30913-JmmmEnsbn bLbsMgdo, Mm3gmoy bgwe-
3000156 sbemmb 993006 bgdmmambadbyym oMY b 3owgdb.
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a9l bysmo gobgmo bogy3mbolb 50-0560 Brmadnsb Bom-
3589000  godmaygbgdmes BoMdmgdsado. 83gsds  dgdmbygemns

396dm 0b39bEMM0 s 303bsMmgMAL magmsl Bymoals Redmb-
bds. ImBsgaemdn sggadomns 5Ms oM™ dobo boMdmgdsdn hom-
030, 539 Magmsb mgmImdobgFemma@n Bymal dobodyg bo-
FNOMOG™M dmbols Imbymds(s. ymggmogg gb, 3o 3mdoGoyma od-
6gds Monmbabscmgab.

IL. 5. &. 336LGmo Bymgdal 3npMmgndana
0330bgdM9d560

Bogom0sl 3sbngol 3o@bEmmo bymgdol oM Jodonco ms-
30bg0yMgdgdn  LybGswss dgbbsgmoama. Aggbo Lagdbdgasom
®3980b 30gM dmgngfo 3o@bEMm bogobs s bystimbg Rs@em-
s LEOEIMbsMYMO 53300398900 ©S OdMMSGMEMOMM do-
dm33ma39%0. 3gbbagmam ngbs 3oL mmmn bymagdols JodomEo dg-
35003 96tmmds s dnMmdndoyfo Mggnda. JodoyMo sbsmaba dgb-
eEs 0domobolb babgmdbogm 1baggMbodg@ob sbsmabyma
Jodools madmEs@mmnsdn 3Mmxgbmec  an@ed  Lyds@sdznmal
bgeddmgabgmmdoom.

qndabol gmgemndgdabs s dsbngol bmangGomn bbgs oG-
LMo Bgsfmb Jodoy dgdoagbemmdsdy Bomdmmagbsols ggsd-
3L (3bGoemo 5.

353m3zemgmo bobggdo dngzmmabgds FoMdmbadmman ems-
bob, gomm03ob  gaMRElL  B(306gdnbgMormndgdmem  (211-288
da/m) bymadl, bLymmes @s 56 dgozegb mMasbmm-bsd@gmomenm-
3006 603000965898L. domo 3gMBobasba@ymn nbmgdbo (mEMasbey-
mo bngongMgdal dgd(339mmdal 3ohg9bgdgmon) @sdsmos (0,2-0,5
da/m). ymzgmogg Dgdmo smbadbemn dogamnsl Bsbogol ombdm-
mo Bymgdol Labdgmo aodmygbgdals 3gMb3gd@nzsl ndmggs. of
Bmgogfomo bystim, dso dmmol dmgadnmo bs3own, a3s3mygbgde-
™05 Byomdmdafag 96s3dn. hgqgbl dngé dnmgdemmo dggandal dgws-
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190653 533553500 dMJdg brmMds@nzgdmsb agofiggbs, MHmA dogatnsls
3sb0ngol  3oMbEmo bymadal Jodoyco dgagbormmds Labdgemo

Bymgdobomgal Boggbgdmm 8mmbmabgdl o38symazamgdl.

36600 5. B0gsmnslb obogal 3o@bEmmo bymagdols

Jodo&o dqdsaqbemmds
35653080 356dm3o- Lobgon Lobygo Lobygo Lobgo
mgdd Nel Ne2 Ne3 Ned
Byemalb
808396s- toc 14,0 13,0 11,0 10,0
G
pH - 7,05 6,85 6,70 7.15
8 -
36‘3’3‘5 &2 ®3'/3" 0,028 0,027 0,022 0,018
mdS
Cl- 3a/m 8,5 12,8 9,9 8,5
S0,* a/m 2,5 3.4 3,6 3,2
HCO, 3a/m 207,4 190,3 153,7 156,2
Na' 3a/m 4.4 8,1 9.9 8,1
Mg* 8a/m 7,3 8,5 43 10,7
Ca>* 3a/m 58,0 50,0 42,0 32,8
0mbgdob 3a/ 288 273 224 211
%530 G
Lobabg 33933/ 3,5 3,2 2,5 2,5
39M3obgo-
Bo@yn dg/em 0,5 0,4 0,2 0,2
0bwgdbo

Lobggo Nel 3go. dogdsls IT Bystm (gGogmbo) (14.11.2014)
Lobgo Ne2 8go. doddsl I Bgsmm (g3m3zemado) (14.11.2014)

Lobgo Ne3 dmygmb (3gbyMol) dmgndosb godmadsgamon by gowo

(14.11.2014)
Lobgo Ned gndabnl gMm-g@mo gm3mbo (15.11.2014)
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390LG Mmoo Bymgdal sdsemn BabgMamadszns Ladmamgdsl
335dma3Lb ©a35L3365m, M3 dobngal Bosmdo 3oMasw wsdydsgg-
dmmo LoeEnggdo MYbos sMbgdmMdaL, Lows gMmbomma 3Gm-
39Lg00 YBO™ Fdmogmae Fodnbstgmdl, goMg 3mMmbogemo.
390LBaohgbal ;mzgambadmabom goblsznm@gdym ab@gcgbl b-
393L ©@mbggdal bybmbyMma Mygz0lb s LEMmo goxgMgdal dmbg-
30, OMImgdmabsy s393d0Mgdnmos ©gndsbols s dnEndndal
dmg0dnmo Lob@gdgda, sgMgmgg dogddsb gombEmo bystmgdo.
5d39 9006036985 356LE0L omao sgGogmds.

MamO3 3oMdMbs@mem Job98d0 gm@mBamgdagma bymagdo-
Lamgol oMab adsbobnsmgdgmo, asdmzgmgmm Lobggddn @sds-
™05 3dndg mncmmbgdal (b3nemgbda, 3065) 393(339mmds. dogsmo-
oL 3ombEmmo Bymgdo o6 o0l bobGon, 3dadg. JoMLEmo 3Gm-
39Lg60L  3Lgmgmmdsl M3gbswdy sygMbgdl ol asMgdmgds,
3 LbMogsm brgds Imbymoa 5@Imbygfmma bomgdgdal ab-
Bom@mozos bom®mdgdo s go@abams GMMmdnmgbdn® dmdmom-
3590 (Ragmboemo Bymgdo LBGsgo gomssmgamgdal gsdm sj@oye
dmbabormgmdal g3gm mgdymmdgb Jobgdol goblbsdn).

3o0bG Mmoo  Bysimgdal  IMsgmgbmdsl o6 sbaboscgdl
Byemol 93m3Mg3e, odzs dmangfom domasbdy s0bndbmemn dmg-
mgbgdn d50b(3 d90bndbgds. 6303980b S MmMZgEEbMbAL 3gMomeo-
do Byemab 83mgMgzal botobbo ©s3o3d0Mgdmmos 5&0gbsmgdmemn
boBoms 3980l 3mb(396@MS(300Lmsb, Moy 3obs30MMdgdl 3o@bEY-
mo Bymgdol dgxgMnmmdsl. sbg dogomomsm, 3oMbEma bymg-
b0 Bysmmomdgdol dgdga 0gdgb mgod (Gdabagm) dgggdo-
mmdsL (35L3n gmemogdals MLgdMbaL 383m), bmmm Bysmdm-
3560bg50L 3gMomedo yo30bgygm dgxgmammdsl (3sbdn mabosbo
boBoms 3980l s@bgdmdals godm).
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IL. 5. . 30babyg393s 356LEMEmn bymgdal ImdMmasmdab
0330bgdM9d560

dogom0sl dsbogn dnmstos 3obobdzgds 3oMLEma byemg-
d0o. dsbogolb cbgdn® bmemdn dosbogdmmon 5&dmbggmaemoa bo-
mgdqdo 300bbabs bmmdn s 3nbstgms bgmdgddn Lbgswsbbgs
©98080b 3oMbEMmn 65 35000L, 3m3emnbab s BysEmb baboo go-
dmgm0bgds. o4, 3malb deemdn dosboJdmmon 3g@gmeremo bymgdo
doMomas dsbngol sbagmgo s LadbMgm bobamagddo asbod)-
3060mgds.

Ls33eage GaMoGmManlb Maeraggal, ggmeemaog-bEmygg-
GO, 89d@mbognmo 30mmdgdob go(36mdal s 3oMLE M
Byomgddg 39mdg dm3mzggdmmn Mggodmo @s33nfggdol dobs-
mgbol Logndggmbyg, gobbgeggdom BobsdmMmdgwn 333tmzg396g-
b0l gomommabs (3ofrmadgaemo, 1964; Tuntunosos, 1976), hzqbl
d0gt a33mnmggs dmbadMgds, Mm3 dogastnsl oGz dsbogdy,
3960dme 30, BogMosl LobymabyM Jzsdmmdn gm@mInMgdamo
30b0bgzgds 3oMLEMma bymgdolb asb@z0Mmzgs dofMnmosm Mbws
bogdmmgl dsbogol sbogmgo boboemdn aodmdsgsrm ©godsbol

3m 3 b bysmgdda. 53 ImbadMgdgdol @s LagHomme dogsmn-
sl 3sbngdy BMEIoMgdamao 30babgzgds 6s3ogdals dmdEomdals

3%980b s 3obGz0Mmz0L 3gMgdal saqbals dabbao 2015 bl
L9d®9gddgMdn  Aggbl dogdm RoGotms dababgzgds oMbEMmO
Byemagdal @mabomgdal gdb3gndgb@o (0bwngs@mEma (3009). bs-
YM900gdms, HmI 3oMbE e doboggddg dobabgggds 3ombEmmo
Bymagdol dmdMamdal ggddsmn@o adgdol @swagbs dbmmme ob-
035m0 (309000 50l dgbadmagdgmo. 83 bobosmol Ladey-
domgdo xgM gowgsg 2004 Bemol 26 ogmabl aobsbmzogmal
BMobads L3gmgmemmaqdds (opxkon, Ilukapa, Banapa, 2004).
30, dogomnsl 3sbngdy, BoggMansl Jzedmal Atinmm Bobomdn,
1115 3. 53L. bodsemmgbg gobgomsmgdym ,,bsggMmmgabal™ (3gem-
39&9°L) 9gxLIEMmAn, bgosdntowsb 190 3. Lom@m3gdy godsgse
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3060bg39ds bogodn gobsboggl 900 gMsdo Lygms gemmmmglsg-
0b0. 3565309 30, 2004 Bemol 25 0gemabl, Bysemdn aobboggdamo
RBEgmMgb3gobolb b3goommGo sdggMgdo ©dygbgl dsbogol
sbogmgomnm s badbMgm-sbsgmgmnm gsdmdsgsm 360d3bg-
mm3560 ©gd0@)0b bystimgddyg. 3gmgan, Mmamm3 BMsban 333ema-
356960 5¢b0ndbaggb, sbgmo aym: @goadsbol gm 3mnbgddo Gmym-
9b(39060 Mzombsmmog 56 sR0JLMES, dogMmsed b3gnsmmdo
bgmbobymb  39d3gmdom (39-10 mgl, 4 s330b@G™L) ewaqboe
0465 BrmMgbzgabol bybGo sgdomn badsbo. dsma DM
LybGo Bndsbo godmbggmmn nym Mo gofgdmgdoom: 3oMzgmo — 2
0330b@ML s F98amd rggddo dogsmosl dmgddn dmbyyemds
»33bb3s 63039335 g5dmobzns ©godsbol 3nbabgzgds ombal ogbg-
ds o dmbs Lamgdagal dmngMo gobbdseggds. dgmmg dndgdo 3o
sbobgmms 83 dobobgzgds obabomgal godmygbgdamo Lomgds-
30L 330609 EMDs (900 gc530). Lbgs bystimgddo GmmMgbzgnbo
oM ox30JLoMgdyme.

h396L dogm Rs@ogdymo gdu3gmMndgb@obamgal sbggg godm-
Y9698 04b6s Byemal 60dsbogdol dgommeon, Mobmgabss dggembo-
900 byPms FemEgLb3g0bo, HmM3mal sedmhgbs bsgswdn dgbsd-
mgdgmns oo gsbbsggdol  dgdmbzgzedos.  gdL3gM0dg6EeL
3mamadol dgbodsdobow, bystmgddn, Lows dmbammebgmo
0gm gemEgbzgoboo dgmgdoemo Bymgdal gsdmbgms dmgbym
L3gz0oeF0 bagdsgmgdo, bass Rsdsgmgdym adbs sg@ngatg-
dmeo Bobdomosbo Jobgda. sbgo BobdoMb gemmEgl3gobal so-
LeEB300b 8b9) 3g303980L YoM 3o5hbNs. ngo bysemdn sGLgdmmo
Beomegb3gobab ¢3603369mmm Momegbmdsbsy go 939398L s
3sb oo bbob asb6dsgmmdadn nbahnbgdl. sd@ongamgdmmoa bob-
dofMnsb gemmmgl3gabol gedmymezs dgbadmgdgemos bgdobda-
96 mmb KOH-0b 5%-0560 L3060l bLbsmol badmsmagdom. bab-
dofnsbn dobgdo RodogmMes: dobogolb obsgmgmom — gadsbal
3m3edgddg (bado Jobos) 296 3. 88b. Lodscmgbg s Jmymb (3¢-
bnob) dmgodgdn aodwabatg 6s3odg (Mo Jabs) 300 53b. bo-
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dommadyg; LadbMgm-Esbsgmgmom gsdmdwabatg dofdsb  gom-
LM Bysmgddy (MEM-mEn) 245 3. 58L. Lodsmmgdy; Ladbemg-
o0m, 39Mdme, bmeg. msnsl dosdmgdda gsdmdsgsm bystmgdda
(mobo) 270-290 3 53L. Lodomemggddy s dw. by@ab bgmdsedo
(m60). babdnMnsbn dobgdo o0badbym Logmdsgmgddy dogmo
ogob dobdomdg (11. IX — 11. XX) 3gMom@msm 0(33emgdm©s.
bagdL3gFdgbBm dobams (sg@ngoMgdmmo babdntn) dgabbsgmg-
dms Gemmmbzmdal badgemgdoo, Mmdgmo segynfgomos
D GMo00bRgMo bomgdal 0d3mbyMo booryMgdom ©s nobygmn
d9dxn0m@coo.

99b3960896@0bmgol dgzohngo Bogm@asl Jzsdmemol bad-
b go-sbagmagm bobomdn dgdsmy ,,dDgobsobagal™ (bgbbsobg,
390bMmo) dmgody, de. . 973 3. LG N® bodsemmgdg.
bag@emgdms ol gocgdmgds, Mm3 bognmosb Jzsdamolb gom-
am9d3d0 s bagMome dogstnsl dsbogals 30nsb demendn 3nbabgg-

ds 3oMbEmo LozeMogmggdo doMomaEae dmgmadamos Bymal
d©dog 65350098L ©d dsmdn bymob Aowabgds brgds Jbmemmeo

»33bb3s 63039806 AML. gdL3gMN3gbG0 sgdmbas 3goemz056 3g-
omeb, Mol gsdmg 3cmgndgdo Rsdwabsmg Bymoal Bs3onl @gdo-
&0 dgo0a9600s 0,5-0,8 /63.

dgmgdoemo Byemal B@sbomgdal gdL3gMndgb@o dngsmnsl do-
Logdg Rs@omms 2015 bemob 11 bgd@gddgMb, 17 basodyg. gdL3gMn-
396@0bomgal aodmgnygbgm 4 3a. LyBms FemmEgL3gaba, M-
dgemaz hogmdzom bgdmo smbadbym ,,dDgmbobagal™ 3cmzndgda
353535 (3069009508056 bogowda (L. 16).
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L. 16. ,,3Bgobabagal™ 3cmg03530 Ro@omgdama 0brngs@mmmmo
99b3960396@)9d0b 53babggmo 3oMgdo

Laggemgdms, Gmd 9Jub3gc0dgb@nb 3gMomeda banb@gmgbm
B3J&0 @dx0gboMes, M33s(3 3@ gdnm 860d3bgmmasbn sb-
33600 353901980L dgbadmadmmds dmag(ze. 39Mdme, (300l ©sbyg-
d0sb 3g9-5 gl (16 Lyd®gddgmMb) gadsbol gmzmmbgddo Bymals
botigds 360d369mmazbae 3mnds@s, Moz 0dnlb dsb0dbgdgmon aym,
m3 dmoda (boggFnsl B3084ma8n) magbbds 63085 8mgos s Mm-
am(z hggz0s, 5cbndbyyem Dmedo dmbymo demogn 63030l dgdga
©g0dabal Bys@mmgdal mbgd snbos 15-20 8g@Mom s 3. bmdal-
Bymmol  dofsbgbs  BgMombosb Modwgbndy MBI  ©agdze
3dmogMo bs3on, Hm3gmadn(g Benm®gb3g060b 33smo 56 ognd-
LofMgdmms. godmomdzs 3oMammo, Mm3 oo gsbbaggdal gs3m dg-

68



Lademgdgmos gemmmgb3g060L oxngbaMmgds 39 dmbgmbos o
(305 91890983ME ©3FNSZMES, 01330 dbogal dobngdy s bgdm
0dgMgomnl 3mo@mbg Bnmgdemo 3Mad@ngmmo asdmsarmgdom 4
38 LYBms grgmEgb3gobo 53 dmzmemmdal Bymobscmgol bszds-
®obos 35bdn GEmmMmEgb3g060L @sLagndboMgdmow (&b oram-
Bz, 1988; mggage s bbg. 1989; 1990; magegs, 2015). 3 3omae-
00 5 039000 356353Mdgm (5330613908 Logmdsgmgddy. gads-
bob 3mgmbgddn bymal ©gdoGo bgm-bgms ©og(3d s 0mddal
05300 Aggmm ©mbal ondMbs.

BognM0sdy ©dsbs3gdnmds Rggbo gdLdgon(z00b dmbsboemg-
9835 3mgz00bgdom dgagze@ymdabgl, Mmd g4L3gMndgbB oL 3g-5
b (16 LydEgddgmMb) dmogma bzods Imgos oMo hggbl dogM
Rod398mmo Lamgdsagolb (8dgormbsbagal 8gndal) dnsdmgddo ws
LagMome bogn@osl Jzsdnmdo, oMsdgm d93Mo@ NBRMM ML
(508mboagmagmom), 3.8. g30M0Ls s dogatnsl Josdmgdda. dsds-
boadg, asdmeol, Mm3 16 Lyd@addgmb gadsbols bysmgdol
500gdd a5dmobgns g3l s Jogomosl dmgdol dnsedmgdda
dmbyeds 0ogbbds 630353, Mmmal dgmgasw dobob 3939 Lbms-
Bo® hogmbords bysmds dg3fom sty hosmbos (dgombos) wgoa-
dobal 30babgzgds (SoMmagmmmann®) >1bdn, oty Dgbbabgl
(8bgormbabogol)  3mg0dol  GemmEgbzgobom  gobboggdymds
330609 ©gd0&0b (0,5-0,8 /63d) s bgems dmdMagds boJods. o=
60d6nmo god@n 035Dy Bommomgdl, ™I gadsbols dobabgggds
LobGgdab 33980L >xBal sEIMbogmgorndo Ladmgstn dgzMo
DBRMm 3mEL, 3.9, K350l s Bngsmnslb dosdmadsdmyg 3t (3gm-
©9ds s gdmbgggs o godsgsm Mmggzal bodL, Mmdgmocy gnds-
bob 33 bgd0Esb 3nMmadntn babom 11 33-mss @sdmMgdaemo.
&MoboMgdyem  B0babgzgds Bogodg wozzMzgds 33mes aoa-
dgmes s 94b3gM0dgb@nb sbygdowsb 33-9 mgl (20 Lyl gd-
396b) gadsbol Byseimgddn grmmmgbzgabol asgemolb LybEo
60dsbo ogngboMms, bonegnm 3g-10 @emgl (21 Lyd@gddgmb) gads-
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bob bysmgdo mgsmbommong dgncmgds. 39-10 emagb, Msdwgbady
basmob (3-4 bo) oa305698000 dngdsl bystimgddo(y GemmEgL-
(39060 mgombsoemong Qoq:;ndb()ﬁ@ol.

30MEs306M0 3339060 bymal dosbmgdnl 3gMsbs s gadsbols
Byommgdlb dmenlb 4,5 33-05, beenm Lodsmemgos bbgsmds 677 3
(Bgbbsbglb 3crgndal 53b. bodscemg 973 3-0s, beanm @gadsbals gm 3-
mbgdob = 296 3). dobabgzgds Bogowal Lojseg 25 /Lo (0,6
30/00009-00539d0) 0dmAbs. gl megabmogem sdsema Lohdstgs,
653 Jomomnmngdl dogamnsl dsbogal Boscda 3ombEmmn bozatng-
mgqd0b Gormeo LobGgdgdal s Bymol 363gma snDgdal s@lbg-
dmdadg, MmBgmms gobGzofmgs doMomomse bogds ©gadsbol
3m3n D@0 Bystmgdal 39339mdom. LognMsemgdm ©s Lanbdg-
9bm 8dmAbs @gadsbols 3m e dgdal 3sMomgmyMs mom-
430l 0g0ngg MMl 3mbs33gmdn doddsl 3oMbEmm Bystimgddncs
REmgb3gobol sgngbomgds, Mo dom ghmasb dnbaldzgds
LELEYBsDg Bog@EMgdL 9NN s 3E(3gemo s Bom ((3bGoemo 6).

(36600 6. 0600 35@MEmo (300980b ggagdo
dogamosl dsbogdg (11.09.2015)

Lagmdagmb
ababgmads

bodseemy, 3

33bmEGn

3s6dnemn Bysem 3otiggal

3963bs o godmbab-

3egenl dmEab, 38

Lodsmmams bbgomds

Lagdogal Adggdal s
353mbgemol sgnegdl

dmenl, 8

Lamgdogal gogemal
MM, bo

80b0bd39ds 65350000
dmd@amdab bad. bLoRgs-

69, Ao / 38/mg/cmsdy

©gndabolb  3oMLEY-

o 68060’)860

296

>
[}

677

216

SR
(@)}

dogdsl bystimgda

245

W

219

23

0,555

bbgs Bystrmgdo

! Lagmdoamgddg JoEOmEmMann® 8330639050 SBoMBmMgdos name ggaRbsns.
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88M0g500, Azgbl 8ng® Ro@oMgdmmon g4b3gMndgb@memo 33tmg39-
b0l baggmdzgmdy EsDMLE©S gadabol 33980L sba, 396dm, ngo
3mo303L  Boggy@nsl  Jgodmb  LEmom s 8mBmbsgmgonom
36(39egds ®3560L s dngatinsl dmgdlb dmmal godsgar Bogmo-

oL B3930L bobsdg. 3¢bndbmem Labrgmgdda dmd3gnmo gadsbal

Babgzgds bsgoqdals 8md@amdals Bndstommagds

57B0b geFmmdo Bosbmmmgdom 25-30 805 (L. 17, 18).
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dmdmomdals bggdsG Mo gMamo
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0L sgdomo dgogagdo medmmsGmmoanmo dgdmbdgda-
(3 90 ogndboMes Jmymb (FmbymMal) 3mzndowsb gsdmdsgsem
3¢©d033dmJdge 3oMbE MM bogodg s oM Fogomasl Ladbmgom
B9MEMEDY 30dmdsgarn M (3960 b300980@056 ©s 306y JoM-
LM Bysmmby, Mo dobogob Bosemdn gemnsb dnbaligggds Lob-
&935b0sb (9Mmnsbo s9bo) gMmsm, ndmmamgdmmo bs3owgdal
5Mbgdmdadg Bommnmgdl. od(3e LagyMemmgdms ab gsod@o, Hm3
baggmg 3gMomedo  dogatosl ool dmedo dmbyyema mogbbds
6303980l 3gMomedn, Mmaméiz bgdmor smgbndbgm, ©godsbol
3m3ebgool mMbggdol dmogmn 56930l ML stsgMmmbgm ws-
B0gdboGes 3nEndndnlb s Jmymb (3gbamal) 3mz0d996do bymol
©mMbggd0l 860d369mmasbo do@qds s Jgsb asdmdwobsy do-
m0 393806960 ©gadsbols 3m e bgomsb. smbndbymo god@o 3o
035bg 30momnmgdl, Hm3 dnEndndab s Jmymb 8mgodggdda gsd-
©0bsMg bogomgdo aoM33gmmbormsw 0bmmomgdmm Bs3oqdl
boM3moaqbab, oyd(3s dom 3ogdnMa bos 3Jmbrgm ©gadsbol
Ba3Momm3sb-300bE Mo Bymgdal 9Mm0sb LobEgdsbmab ggomes-
39%0b s 30bMM badMamagdal Labom. gl badMamgdo Lbgswsbbgs
Lodomggddy gdeMgmdgb s dsm dmmal Bysem(sgms bogds
©90dabol gfmnsbo sndal JoMbE o Bymgdal domsmn mbgg-
b0l Mmb.

o3 d9gbgds Bogomosl LadbMgm FgMEMddy godmdsgse
Byomgdl, domo gm@mdomgds s 33905, Mmams Asbl doMomes-
o bgds @Mmambymn g3o309L0L (doMgdemn) Jobgdaom v8904-
™o bogm@osl LabgmabyM dofmmzgdg doadymo Dgws (396 (39~
™o s 33mgm(396-9m(39696M0 3oMdzgdoom 5390 dmbm gemaby®
LEONIGNMda gobgomatgdamao LyfMgdab, docmn godymazn Jgod4y-
mgdobs s ddMama bgzgdal bmemda Rsgmbomao  dobabgggds
Bymagdom. 5¢bndbyym g3gMomddy 30dm3nbamyg ombEmmo bys-
mgdo HmamE(z bl of Mgog300Mgdgb MInsrmme bogm@osl Jgo-
dmemdo dmbgm mogbbds 630350bg (01330 56 oMol 3o3men(3byy-
™m0 356339990 @Mbom oo ImMnbsg Bysmsgms) s dggwsb
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359m30bafg BoMmImaagbgb asbzgMdmgdmm (admemamgdyem)
30603935 b3350gdL. 5bndbymn bystmgdo gsd3mamhgzosh wo-
ba3oggMmdom s bymal bsgdemobo MgbyMbgdoo.

0b@ogs@memo (30980b dggagdol gobbomaals dgdwga Le-
Fotme dng3shbos dmasws dg39bmo Bababgzgds bymgdol Bm-

@0l 3MMmadsbomsb @s3s3d06gdam L 30mbgdl. 3oMbLEEL Lob-
&985@M0 dgbbogmob sbobyobosbgg Asdmysmmndos 3nbabdsg-
ds 3obE o Bymgdol (306 39ms300L YHN0gHNLIbNbsSMIwg-

am dgbgomgdgdo. 333magzemoms babommo sbadmogdos, Hmd

390LE M medgddo Mbos 5Mbgdmdwgl JoMbEma Bymgdal g-
®0b0 mbg (Grund, 1903), bsBoo 3 33mg3561980Ls 30 M30MsE)g-

bmdsl sboggdbgb asb3zgMdmgdamao (abmmamgdmeman) Lob@gdg-
30l ogmengdl (Martel, 1894; Knebel, 1906; Katzer, 1909). 53 30~
bab3bgmds ;mgmnsd dgdamadda dnnmm MBM™ JgGo senatgds,
30069 9OHM0sbn JoMmagmmmaan®o bob@gdol @Mbalb mgmmo-
3. 399amddn gb 303mmgdgdo 3nmmagmemmaosdoy s b3gmg-
mmansdo(z gobgomaos Mmam(3 se@gmbs@ommo. ogm (309-
30 Dg8mo 5xbndbyyemo YMHmogMmsdatnbdoMgdygmo mgmmngdo
5g9bLbso Mggombals LGMYJGTOMM-ggmmmannGo Mmoz30bgdnHg-
398000 (3060bdzgds bymagdol gMmnsbo mMbg s 393306 5dmmns
b0 466, bengme ademenomgdgyemo b 3ogdo 3gmbobmoeby® 3ofMm-
39000b) (I'urunelimsumy, Tabuase, 1975; Tunatunosos, 1976). 3o6m-
L3O Jobgdol goblbgzseggdmmo boddmsgmggdom (gMmosbo m-
bg 539330698 mm0s ,,0bgm 35ELEMSE™, 0bmEamgdmma Bo3o-
©qd0 — ,,000M035bmsb*) (Geze, 1965), 300LE 0L gobgomomgdal asb-
bbgsggdmmn bLEswogdom (9Mmosbo EMby @s3dgd0Mgdyemas ,,dm-
Boggmm™ o ,,L0dgMab* LEGOLNgdmsb, bmmm 0bdmmomgdamao bs-
3900980 30 ,,065masDMEs™ Lgowngdmsb) (Kpydep, 1915).
Logsmmggmmb 3oMbGmm Boboggddg hoGomgdmemn 33mg39-
dob (TuaTHno308B, 1976; I'mrunekmBumu, Tadbumze, 1975; 'urunei-

weuy, 1979; Kuxnanse, 1973) Logydzgmdy 0oggbor ofbs,
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3 mMmagbymo 3oMbEmo medobsmgal (s6sdn3s, dbogal s
bbg.) doMomaEs sdabsbnsmgdgmons asb39Mdmgdmman (0bmemo-
90m0)  ba3Mammzgab-3ombGmmo  bogowgdn (o0gdzs 03039
3339356900 oM  353mM0(365390 MZom ghomo s 0g03g dsbogol
BoMgmgddo ndmeoMmgdymo bogsmgdol s bymagdol ogMmgg-
30l mmgamMo ¢16bgdal gMmMmye 5MmbLdMsL(3), bmem
dod6M0 39MLEEL dnfMmdgddn (FosmyMal LB G MMM dems-
&™)  asdmgmgboemns 3o@bEmmo bymgdob gMmnsbo @mbg (mg-
535, 2015; Lezhava et al., 2015; Lezhava et al., 2021a). 3ogstnsl
300d3mm dsbogdg, Mmdgmo bomImaagbl 3og35Lombals mEMm-
396mmo megolb Boboemb, Azgblb dogm Laggmyg 3gmgzgdol ©s 0b-
035m0 (30950b Logndggmbdg mowagbom 0dbs bad@Mamm-
356- 356G ymo Bymgdal gMmnsbo s ndmmomgdmmo bobdgdg-
30l (8060b3q3s 51Dgdal) gPmEE™Yma sMbgdmds, Macs dsbogol
LEHYISIPY-3IN@MoIHe @ GIJGMbog M0 Mogabydymy-
39000 @bs sablbsb.

53M0g50, hzgbl dngM dogsmasl dobogzdg Ao@omgdmmon nboo-
39@mOma 94b39M0396@0b dggagdo dgdgan ©ab3gbg80lb ao-
dm@obol Loggmdggmb agodmggl:

1) dogotnsl dsbogdg hoGomgdmmo Loggmyg 33mg3980b ©s
0boga@mHgmo (39d0L ggacr gibdgMedgbGamer @a@sb-
&M ba3Mormmzsb-3ombGmmn bymgdol gMmosbo LobGgdol
(900560 ML) ©s 336 39Mdmgdema (0DmmoMgdamo) bsjowg-
b0l oMbgdmds, Mo doMomspse Mganmbol  asobbbgszgdamo
LEOYIGNONE-GgdE™bogYMo doMmMmdgdom oMl gobdnmmdgdy-
0. 535b00b, 5M3bs3mgd 3603369mmmzabns bygg@non @abemm go-
(30900L Bmemo, Hm3mgdoz bdoMow s3mb@Mmegdgb dobaligggds
65390980L dmbm Il s dmdFMamdal adgdl. dogstnsl dsbogol
390LEImo Mgmogyelb Rsdmysmndgdsdn dmm g Ggd@mbogsl,
mamg hblb Bs3yze60 Mmemn 3nggnmgbgds. Mm3q398000 godm-
Ymg0mo (393900 demm3gdol dogboo d0babgggds 3ombEmmo
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Bymagdol dmd@omdals dndsmornmgdgdo, Gmame(y Rsbl gsbbbgs-
3904900, 01330 oM o0l 3sd3mEnzbymon Bysmsgms demm3qdL
dmoba(s dodnbatgmdogl.

2) Bogmosl Lobzoba® Jzedymmdn gMmnsbo oMLE-
3ommagmemaon®o bobEgdol (9Mmosbo s9bal) GmEmdamgdsl
bbgs 83589000 30Mmdgdmab (Mgmngyal sbMs, gfmmboymo
©bsb6g3M9ds) gfmee dofomsmae gsbbabmazmsegl Lobmabyma
bomgnl odagdo  3oMbE 300 Jobgdol adnfzs 3gMoggfnnwsb
(396&M0b396 s domo LagMmm EsbMS absgmamals Jodsmmyyemg-
d0on. gfmosbo dobabgggds FombEm-dnmMmemaan®o Lobdgds
donemnsbsm dmo(3o3L BoggyMasl bobgmoby® Jzsdnmb s srdm-
bagemgonom gMEgmegds 3. 3. g36Mab s dogasmosl dmmol gods-
3ot Mg930L bobodwyg. 93 LadrgMgddo dmgzgmmo ©godsbol
9600060 3oMbEm-3nmmmmaon®o bobGgdob bysemdgd@gdo
57%0b goFomdo 25-30 38%-b smgds@gds @ doMomsrsw 3sbogal
sbagmgo 6sboemdo, sanmmdmogn gfmbonl dsbobolb ©mbydy
353m30bsfMg ©godsbol @s dngdslb bystmgdda gobo@gotomgds.

3) &3 dggbgds dngamnsl dobogal LadbMgom BgMEMdby go-
dmdagam a56390dmgdyem (0Dmmomgdam)  3obabgzgds 6o 3e-
©90L, 0bobo ©s393d0Mgdmmo 56056 IMbmmabyMa LBGYJG-
0l 6y9898056 (bgos (396 (3mn s 3aemgm(396-9m(39660 3o6-
dmba@yemo dobgdn), MmIgema(s dnadmmos s g33Mob Lodbmg-
2056 308000l dobogol Mambamoa gazogbol (dotgdym) Jo-
6gdom 39899  Bog@nsl Lobmabn® doMmmgb. dmbm jmabyma
bomggdal Lob@gds aoMorgmgdaymos Byzg@gdom (Mrgg39d0m),
dm 3905000 656g3Mgdmo ©s Mgmngeydn dmbm jmabyma bg-
6980b babomss Bomdmmagbomo. o4 30Bobgzgds 6s3ogdal gme-
doMgds s 33905 doMomsmsm begds dmbm moba® LG M8 nms-
do g5b63005690mn bLgHgdal, Jomo godmdymazn zo09mgdabs ©s
3d@amo bg3980L bmeda Rsgmboo 80babgzqgds bymgdoom (56 be-
390960m) @ M00ddal 56 M70306Mg696 BognEnsl Jzedgmadn dm-
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Lgem 00gbbds 630398bg. 0bobo gedmamhggzasb gsblbbgsggdamo
3og3bm3g@Mogmo dwgdsmgmdom, MmM0gb@o(300m, ©0bsdoyMm-
3000 @s Bymab bs 3dsmnbo Mgbn@bgdoo.

4) ®5(3 999bgds dogsmosl Jsbogol sedmbsgmgom Bsboml, ngo
BoM3moaqgbl  sdmmz00gdgem  3oMbEGME-30MMa gmEma 0y
LobG sl mseg0bo 33390em godmbs@mmn Bysmdgdzfgda og-
Boo ©d @abagmgorndo (bogmmosl) bysmadgdimgdo nbabogsb
a5dmymgnmos dogatosl @@mds Mrggzolb baboo. smdmbsagmg-
o6 JoEOmagmmmann®  sbdo  gmmdomgdamo  dobabgggds
Bymagdo gomnbgdsl ¢bos sbgbobgb Lsdbmgm-scdmbagmgomnm
3. BgbyMol s dobo dgbsgogdal bgmdgddn. Bngomnsl Mmgyg-
30L 303039930l Dmbado sbgzg dgnbodbgds 3obolbdzgds bsgowg-
30l 003dmymMnl s 396G 30Mmz0L sMgamgdo. s0bndbmmo  Joc-
magmemaon®o sbob s Jobmeb ©s3e3doMgdamo asbGgot-
»g0b 39Mgdab dgbobgd Azgbl dogh asdmoddmmn dmbsdMgds gy-
bmds dbmmme Laggmyg 33mg3960L dggas dm3mggdamem do-
Laemgdb. gb FmbaDEMgdgd0 53 g8s3dg 3MegdGogNmaE o6 sMab ©s-
ab@MEgdmmo s dmdsgsmdo bagnmm dngzshbos of 0bwoo o=
GmOmo (30980L Rs@omgds.

IL 5. . 633@3mmzg56-33abLE Mmoo Bymgdal
3oMmEnbsdnzymo dmbgda

3@bgdmmo 3393900 s hzqgblb JogM ogMmzgarn asdm(300-
mgds a30h39698L, MmM3 3g3037mbsmamgdbal dobd@edgdn asbo-
Labdemgmgds sfs JoMBM 3oMbEMmO Jobgdolb Loddmagmggdoo s
3sbdo sMbgdmemn badMaomadals goblbboemmdom o6 bobdotnom, sts-
39w, 3oMbEm dsbnggddn bymagdolb ©ogMmzgdal ©s 356@ 306~
030L  030L9dMgdgd0m. o@bEmn doboggdo, Modwgbows(s
oo boddmagmMal 3oMbGgown Jobgdom ©s BadMarmgdals bdama
Jbgmom o6 b nymb bamdmmagbaemn, dob Bosedn 3o@bEmemmn
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Logsfngmagdo o6 batdmngdbgds 36033b6gmmmasba Bymals Bogs-
©950b bsbgMdemoaga 3mEmbogym-ghmbagmo bgdmgdgogdol go-
69dg (Makcumosuy, 1963; Tuntunosos, 1976; Kuknanze, 1976;
Hy6nanckuii, 1977; mggsgs, 2015; Lezhava et al., 2020). Lodm-
mmm %0330, 3oObEMmo LogsMogmggdol dBmdgdo s dsmo Im-
gmemaool Gogo sGbgdomo dmIgb@gdo asbnbsdrmamgds dobal-
93995 b5350980L bysemmbzmdom s bLbsw Jobgddg Bsmn bg-
dmgdggdolb magobgdymagdgdao.

Bgsdntmmo bymagdals 0bgomBMa300 s 0bgmuszns Jom-
LMo 35b0g980b LoeMdgdn Fodnbstgmdl asMzzgmem Logyg-
by@gdo o6 dmbgdem, Mm3gmms Memmgbmds ©s babosmo s-
dm30gdmos 3oMLEB 30 Jobgdal LoddmagfMgbs ©s bmmaby,
3sb030b a9mBgd@mbogn® s ggmImMgmEmany® d0fmmdgddy,
9m09R30b sbsbgzmgdal bamabbdyg, ©gwsdabol Jofdol dmdms-
M5By, B9MHoGMM00l 3gdsmgmdadg ghmbaal dsbabol dndsto
s o. d. (Makcumosnd, 1969; Tuntunosos, 1976; JlyOnsHckui,

Kuxnanze, 1984).
390LG Mo LozaMogmggdo 360d36gmmzo660maw batdmsw-

39696 30MmEabsdonmo dmbgdal gzmesnal 3Gmend@L. gb
930300 dogatnsl 30Mdzme 3obogdg s domosbaw Ladsm-
onggmmb 3ofggam dmemdo sd@oMom ©snbym Lamds@ol dg3-
©amd 3gMomedo s Mabsi 3Mmdgmeads. 5mbadbymo bab-
atdemogo 3gMnmeol gob3sgmmdsadn, Mm3gmo(y d0dnbatgmdos
535350 Ggg@mbogmco dmdcamdgdol gmbdy, dnMmenbsdn-
a0 Dmbgdo 306030000696 3mwdng (33m0mgdsl: Dgdmo gobees-
395mo Dmbgdol 330mds-3odmdMmbalL s sbama bmbgdals Rs-
bobgse-gobymnsbgdsl MBRMM adsrm 3mMobdmbE9ddy.

5d39 Mmbws 5e06036mb badMamgdol 360d36gmmzge6n Gmemo,
mdgmos babomb pmgbsg o6 dgnbyzg@ns 3033060 dogsmasl
3sb0g0b bgsdnMgddy asbznmamgdmm bysmddmsbomdsg 3mbm-
90056, LEmMgE sbgon BadMamgdn 3o6s30Mmbgdgb dogsmasls
3sob0gdy dmbyma 5@ImMbygemmo bamgdgdal honbgdsl o
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Loe@3ggdDg sanEMdMngn dsbobFn EMbal J39dmo ©s asobs-
306Mmdg6gb 960d3bgmmgaba bymalb Mgbymbgdol ogmmggds.
Bymol sebadbyyema Mgby@bgdol sgmmggdsdn nbgam@®szo-
M-0bgms 30960 BoMmImMdmdals bs3ogdmeb gMomsw 360d364-
M350 Ml 0535dmdgb 3mbrgbsznm®o bymgdo(s.

dogomnsl 3obogdg Aggbl dogm Ro@omgdmmo nbwogs@mey-
o (3egd0b dgrgagde @ baggey ©o330M30g00  Loggdggmb
335dma3L ©835L336500, M3 Jogsmnsl dsbogal Boscdo 3603369~
mmgsbo Bymol Mgba@mbgdalb oafmmggdsbs s domgmo Bemal
a56353mmdsdo g6 (30mbomgdacn bbgormo 3e@mbEmMmo Bystmm-
9%0b 3398590 3mbabormgmdal mgdnmmadl s do@mEm srbodby-
o 3sbogol ool beedn bomdmoagbomn dmbbmmgdmmn byws-
30Mgd0 s &qd&mbognMo Jzsdmmagdo (mymbgsmyg, bogm@ns),
5M3390 BE™ domam bagggbamgddg dwgdemy 3639Mzomabdoms
R9MEMdgd0 s bgosdnmgda (1900-2000 3 ber. ©mbosb). sdg-
b a0dm3nbamg, dogsmnsl dobngal s oMbGzalb bLomm3dg 86y
339000 5 356@300m30L Memdgdl dmEnl 396 @0 semm@o bbgom-
ds 1700-1800 3-b dgoaqbl s Mmammz 3gmemmaonmo geoemg-
d00r @ 3gmPaDoZYMa 33mgz900ms3 (%odo, dmmsdgomo ©s
Lbg. 2016) EsLEYMES SEaNEMdM0z0 gMmDool dabobol (3.
bmdabbysmal jomsadm@ob) Jzgdma gdggds.

33335605 dogt batdmeoa gboemn 3nMmmenbsdn jyma bm-
6gd0b Lggd9ddy oyMbmdom (Cokonos, 1962; MakcumoBHY,
1963; Tuntunosos, 1976; yonanckuii, 1977; Kuknanse, 1979) oo

hggblb dogm dMsgombemnsbn 33mg39d0lb dgogase dm3mggdymo
3abamal baggmdggmdy dogamnsl 3oMdzmma dsbogol gomamad-

do godmgysg0m: 39Ms(300b, @mMbgms bgbmbymo ygzal, LEmmO
3o%gM9d0lb s LoeMdnmo (3063Mma300L Dmbgda. sgMs(30nl
bl gofmamgddo msgolb dbMng asdmymagaen 0dbs Dgsdotv-
™0 (306395300, s 3000 Byemgdal (306 3mmo300L, ods-
350 3960390 s bd3mMadmbGoma@o (306 3mmas300l
J39%mbgd0. 50060dbmmn dnMmMEnbsdnmHo dmbgda Lo Ls-
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boo gobbsgnmdgbom 3oMgsmss Bamdmeggbomo  dsbogol o-
bagemgor babomdo, 39Mdme, 3. bmbobBYmal bgmdsdoa.

59M5(3006 Bmbsda sanmn 543b dg@gmernmn s bgwsdo-
o Bymgdal 0bgom@Mazomm s nbgms309M omdsgam
dmdEamdal, HmIgmbsg dghgzoma babosmo o3l s ©s 35330~
F90mm0s 35MbEBMIMJ36al bbgaabbgs 5@&e3dg gmmdamgdaym
badMamos Lol gdgdmab. dg@gmenmo s bgwsdntmmon Bymg-
b0l dmobmgds  dofMnmosm s 35330Mgdmmons qd@&mbo Mo
bbb oMM 1dbgdmab, s3Mgmag 3oMLEYM BMMIGoNSL (3m-
b gda, dadfMgda, Fgo0, gL OMmadn). 50bndbym dmbsda 3om-

LMo 3MM(39L9d0 FnNsbs STM JoEgdym0s 35&IMbEgMY
Boemgdgddg o 9ggwsb gsdmdwnbamg dsmn ab@gblboyma dbgmg-
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50590560l LadgMbgm Logdnsbmds gobsdammdgdl.
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bmgstn (Taxus baccata). gb ¢3obsbzbgmo bdnMow ©oEbbm3zsbo
bggdolb Loboo Rbrgds KgsMN-Bogstnsl dsbogzdyg, ol BmamE (3
J3909, 0bg bgws, dgmmswa bydsdmyma dgmmb ©s dyhdbstol
boﬁ@ga(mao.
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dmdb 6Ds. J39@ygdo Lgsdmdl dgdmgamnGo 3mebymo dah-
46560. Bsbogol sedmbagemgo boboemdn Bogmol B yqgdn Badmeo-
a960mos 439@ 90l gocgdg. o9 @yob Lobdomol gsdm dogmabol be-
B30 00mJdob 56 Mol gobgzomsmgdmmo s s sEaomado s
39MLE Ym0 dodMgda ERSMMENS Jomarnn 3303M00.
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96 ©535MLG MM, 3moBmbIsgzem ©d Aosdmagdam (Rsbmmaem)
9m0gR30b BmMFgdmsb, LadbMgm-sbagmgonmn g4L3mdacz00l
BIOEMEGENsD s dEobsMgms bgmdgdol GaMEmdgdmsb. of
&yob d99500396mmdsdn FoMdmadl boggmon, bdoMowm ©MInbsb@ns
Bodemn, 0dznsme@ Msboems, beenm Lam@ymob bgws bsbomgddo
— bmgo, 6adg0, obmgsmo. J39@ygdn botdmmagbomns dufidbs-
0. sbgmo §ndob §Yggdo FoMmmEss aobznmamgdmman dsbogol
sbagmgo 6sboemdo, 390dme 30 BoggmMoasl Lobjmabymo dzed«-
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BOMNMEds BoMmImmaqbomn 3memasbo gsdadzmgdgda. dbasgbo
8030l 8Yggdo ©sdsbaboomgdgmos dnbsmgms bgmdgdol s do-
Logol &gbnsbo BgMEMdgdabsmgab. sbg dsg., cbnbo BsMdmeagbo-
mo0s Bogg@osl d3edmmol s0dmbagmgm @edmmmgdsdyg, dmog
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Bmasb Badmo s obmgstn, boemm dgmeg nstbde dgamamo
syl by, 30335L0M0 (306390, GoMogo s dmaxge dDs. o-
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1300-1600 3. 53b. bodsemggddy, 3gMdmu, sanw ,,65356@mM -
d0b*  Bnsdmgddo s 3M(39mmEgds dms g35630Y. gb 3obaL-
3b69mbo 083933060 9dmmbo 56056 doGomepae LedbMgm-sbeg-
mgorco ©d RMomm-sbsgmgornmo gdbdmboznnl ggfMomdgd-
030 ©d oo M3l J3odmmadmab, Lows nbobo bomdsggb of
Bomdmoaqboem IMsgemEn3bmgsb 3ombEmm dodMgdl, moMm@e-
390L s Mgmogxab bbgs dozMmeammdgol.

Lmdam3ymo Lo ygemn, Mm3gemoag bgmmzbaMoss J393mm
sbgmo, bomImmagboemns dgmMown dgmmgdno s dghidbs-
001, 33 ¢3565L369m0l Jgdoaqbermmdsda, goMms dsmsmdmasbo
300d3980bsmzgab hggnmgdtog ©sdsbsbosmgdgma Labgmdgdabs,
sbabndbagns  39335L0MM0 MmEMEYbMMbo s dJogatnsl gbog-
Mo (3060 (39em0.

dogsm0sl donb LadbMgmo s bygmgmo BgMomdgdo bdn-
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L. 21, 5) Bmd BogoMos 6) dms g35M0 (MmMISb cmmmmsgslb gmEm)

Mmamez (36mdomos, 306LEEsMIM3badg boswag-3(39656-
a0 LaggdMolb gogmgbs mMIbMagns: gMoal dbMog, gb «396sbL-
369mbo 83aMgdgb Mo dbgdtng Bymgdl bobdoMdgsgno ©s
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LE&BMIMIMIal 3BIM(39Lgd0L 0BG GELNZMESL. gmeg dbfng, bos-
©s3-3(3965Mgemo Lagsma bgmb ¢dmals Dgdmmsmbadbyem 36m-
(39LL, Moasbsi sbmLbEgolb mobosbo boggbgdals gowamybasl,
®0bgb0m o(3Mdogmn 3MmbmMgdol gomg3bgol, o6 ndmggs ddemsg-
0 Bymol bo3omgdal gm@mdnmgdol Ladmsemadsl s sx39MbadL
Bgs306emo 3MbEG Mo BmEMIgdol gobznmsmgdsb.

$Y008d G0 ogsnsl dobngab 3603369emmzgs6a Bobo-
™o, M15(3 39bgdMngns aogmgbsl sbgbl 3oMbLE M 3Mm(39Lgdals
3bgmgemmdsdg s bagMome 3oMbEBsMBMJIbsdy. 535Lmsb mbws
50603bmb, Mm3 3(3960Mgmmo baggatnl GBmeo 356LEbsM3MIm-
d0dn 3MogomadbGogn s 3MogomygMmagabos, MmIgmms dmmab
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dmbggfnmo baemgdgdolb dg3o39d0bs (dgymabgdsbs) s dnb 0sb-
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3006 3gMomedoz 3o o 3Mgds s 383mamhgz00b ©gd0@ ool
3aMomdom, M3 30MEs306 1)383d0M©gds Gyob LamEygmdo
3030bsmg bgdmomsmbodbym 3Gm(39LL (5@3MbggHyma Bogmg-
99%0b 3gymz690sL s ol MSbEsMsbmdom bamgzsl). s93g mbwos
506036mb ol g, Hm3 Gyob Logsmol d39d @s s sanmby
omgmab bogsmob bodsemeg s bymob domsgn goblbbgsggdamos.
b BodBo 33Mab oy BoGeMmgdgmo b3gEosergma 33mg3930-
mo(3 3Mab aagbomo. sbg dogsmomaw, gsafol doodg 1941
Bemob 006360b dgbedg ©g3osdo mmgmal baggamob Lndsmemg cmos
sanmbdg smbggws 269 13-b, brnemm Bymals dstogo 780 33-b. dg-
Ladsdnbag, Gyob Imbs 3390730 ImMbs(393980 agm 337 LA s 977 3.
sbgzg, 03539 Bemal ;gdgMgmal dgbedy @g3osdn mos sgnmoal
dmbas(398980 ogm 196 L3 s 723 33, beoemm Gygdo dgbadsdaba
259 L3 o 1036 33. (TunTunO30B, 1976). 53MNgo®, SCbAd6Y
33m0390bg oyMEbmdom dgndmgds noggsl, Mm3d dogsmosls do-
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363567 439900, Bm3mab doMdo Bomdmmagbomos msbodsxy@ol
doEstn m3mdsmo 3m33mbgb@o, bawss bymgdo gogmbgzals dg3-
93 90EMEY6050 Lbgosobbgsoagemo mMasbmmao dgoggdom, Mo(s
396LE Ym0 3OM(39Lgd0L 6@ bLNgMBL DL gHm-gHon 3603-
3b9mmgobo gog@mMoas.
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Byommasd@omas, Moz aobdnfmmdgdmmoas &yab bmemdn dgbabodbs-
350 a5b30mM3dmmo Bgbgms Lob@gdgdoom, HmMIgmas bgmb xb-
ymdb 0bgom@Maoznal 068 gbbogmdsl. 8yg, Mo ©s boswsaon
oM dbmmmeE 0393 dgad0mgdl RsdmEg3bgobogsb s yobzabe-
356, 565390 bgmb MBymdL Bymagdal dgdmbabgsl. 3330 boggs-
&0 360d3b9mmmzsbo 896353(339mmmdom asdmamhggs. g4L3gfndgb-
Gmo seagbomons, Mmd ngn 40-gqM dg@ow symzbgdl bymoal
batggoL, 30069 dndzgmo dywsdatgdo (Pommn, 1931).

53M0gs0, dgndmagds nmgzsel, MHmd bg-d3gbstgms ggbgms
LoLEG IS S M350 BYg, 36 FoMBM 3oMbEBMIMIMal g 0v-
60 BoJGMM0L Ml M85dmdl, 56889 s3sbmabagy ghoMm-
Md SLEMmdL bossegnl ©a330L @s obobgzgds bymagdal As-
©0bgdolb Mgammomgdol gbdz0sL. of bocdmoagboemn dmwdng-
dmgddgn s ©oEo ©gdn@ab FembEma Bystimgdo (@godsbol
3m3edgd0, Jmymb 3mgndnmo bsgsn, dogdslb, byeb s Lbgs
396LG Mo Bysfmgdn), Mmdgmos  >nDdgddn  360d3bgemzeba
3303960 bobgdgdos Rsbabaymo, dofocmomse sGLgdmdgb Gyob
3sb03930b botrg by.
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350936930b bogddgd0 o asdmygbgdsls dmmEmmdl dngdolb ggmen-
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X995 Jotns) ghosw, 2015-2016 bermgddo, Ro@omms 33tmg3900
JnErmdmdnb dcg030b Bnsdmgddo s 3ol Bmbabemgmyg 8. bmdal-

Bymabs gomadm@bs s GgMabimm baggbymdg (L. 22).

L. 22. 6307%0%03‘360 33[)503@0[) 36m3gbo

Bogatnsb 30693 Bobog by
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353m33mag3980b doboblb dgomaqbrs: 3 bmdabbymal zome-
3m@ob s Fomabbgws Ggmobmma boggbmmalb d3zgdmo ggmem-
3096 gthomdo 306 93960L Loddmagzmal awagbs s dsmn ogyg-
96(305(308 b3gM0m0 gemgd@Mmbymn Babssmdogamdols Gobgo-
3000; badMomato LGMYJGNMgool aodmgmnbgds; BomEMo30¢)-
™o bo3ogd0b dndsMormmgdol @smaqbs s hzgbl dogm gsdmon-
J9gmo dmgngomo ImbadHgdob sdyLbEgds.

5b0dbyyemo 59m(356980b gomabagmgmosm asdmygbgdam ngbs
dogdob gmgd@cmmdg@cmmoa dgomeagdal dgdwgan Immogoss(309-
601 3gMGOgoEYMo grgd@O e dmbroMgds (39); gergd@®m-
3Omgnmomgds Ladmsmgom amsogb@nl dgmmmno ©s d4bgd-
030 9@ o 39mob dgomeo (393). 3. bmdabbymol dom-

®3900 badnmdy Ro@omgdmmds gemgd@mmg@mmads 353m3gmy-
39035 ©gsdnbol Dgosedomnwsb 30-40 3 Lom®m3gdy wesxngbams

35693mb 3o gmgd@Mamo Babssmdrgamdal 36n0d3bgemmasba
Brs 3000-4000 m3sdog, Moz 30Mg39d0L 8mbadbmm Lowm®dggd-
By 393039 g50L ©o35sbENMgdgmo G Y 30Mmdss. 53537
mds6Dg Lodg@Fommo gmgd@HmM3HMPamogdals dmbs3gdgdom
sEaqbom 0dbs, Mm3 docmsma Bobscmdal 3Jmbg gofmgdm mo@)g-
Goma@o 30dsMormmadom ©ssbrmmgdoo 2 33-dg 36 (39,
653 3099000930 3oMLE Ym0 LogeMogmol sEbgdmdady s dwn-
botnl doMgggbs s FoM(3bgbs Bo30Mgdl dmEnl ggmmmanm®o
306Mmbg0l 0@gb@nHmdady.

5bodbgmo - GaMo@m@acl  j3rg30dn gergd@mmMIgGH I
3900mqdmsb gMmaE, RsMommo ogm  agmMsomeam 3530960
3339003,  Mobogobsi  303mygbgdmm  odbs  ggmosmo
»ZOND-12E“. b 60l mobmagbo s3sGs@ms, Hmdmal badgsmg-
doomss dgbadmgdgmos 3ombEmmo 3Mm3gLgdal dgmgasw baot-
dmgdboemo 30bobgzqds LozsMogmggdol domamo LodYLEm go-
dmgmgbs. doemgdymo ggmmMssmgyema dobamoals sdndeggds bog-
ds ,,PRIZM 2,5 Ly ogo3069dmmo 3Gmamsdnmo adGmbzgem-
gogoo, bmeem  boggrmg  gregd@mmdgdmgme  3sdmggegzgdol
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b39mymBnm. bobscmdabs s Maomenm 35(30H0 dgomogdol
353mygbgdom Rs@omgdyma a53m33mg3qdn gMmdsbgmb s3bgdL,
653 3565306MmMdgdL 0b@gM3Mg@s300L dgmgandal (3ombabmdsl
(%530 s bbg., 2016).

J399mo Jgemgdoo ©sbzMomadom o0l gobbommma -
dndnb 3oMLEmo 3m3030L Josdmgdda Re@eMgdamo Maewon-
OEMISEIYno 3339800 dogdgere dgrgagdo @ 8o 3gm-
mma Mo 068 gMH3MgGd(30o.

Inendndab 1dsbdg Meommmgsionto 33mg3qdn Rs@em-
s 3. bmdobBymal bgmdada, 3ol Botig39bs badnmdg godsgsma
Losg@mamdamm gabal asbbgmog (150 3 Logmdal dmbs3zgmdy),
3o 9Mon 3bM0Esb gomy3gds Jmmm3eb gMEMAL, bmem
dgmeg 3660006 0bdBEgMgds bmdabbymol ob@sdmma bgmdom
(L. 23).

L. 23. 3. bmdabbymol bgmdada godsgama bssg@&mdmdornm
aDob 150 8 bogFdol 8mbs 390D Bo@oMgdama 3nfggmawn
39MMSEOMEIM 3530960 godm33mg3980
(@MDY 9305b@orn 0Mbsb-8mmMago s 300 MENmdgdg)
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Ro@otgdmmo badndomgdol dabgmgno dgoagboem ngbs Ladn
39MMS0MEMIS(309)M0 FMnmo (MoomamMsds), domgdmmo bado
a5bbbgoggdama (150 333, 75 33(5 s 38 33(3) dgasdgc(30b Lobda-
0l d0dxmgd-ao@sd(3990 sb@gboo.

L. 24-Dg 6ohgg6gd0s 150 33(3 Lobdomob 868 9b0m Boemg-
dmo MaEsMmamads, Mmdmol 3mModmb@emaé mgmddy gowes-
Bmdoemos 3Mmgomdg gsbgmomo 3s6damon, bmmm 39680 35N
mgfddg 3o — hobzmdnl boe@dg 3g@&Mgddn. 1 s 2 bodbyyemg-
d0or gadmymagaemns 3Gmgarmdg 50 3 bogMdal dmbs 3ggmgdo. o=
©3MMaM33sdg a0dmaymgzs Lado ggmMsomem3s30996n Ggbs:

7
Distance ,m

L. 24. ggmBsomenm3sonco geoma 150 33(5 Labdomal
303gd-a350053(3930 96896000 150 3 @olBob(300bs s 10 3 bLoe@dgdg

I 33960 babosmwgds 2,5 3 boddmsgmam s ggmemaono gg-
6930006 5693 dobsbosmgdgmo gemagd@mmagbodnmn Gom-
03g80b LobgsBYMMdAL gMdgdal GgdLEPMom, Mmgmms 33s(3-
0 9O0a350M36980 MM3gMm0s 1 ©d 2 6036yl dmEnb dwg-
do6g 50 39@ 056 ImMbs33900dg (50 3 @s 100 3 Imeinb);

98



II 3965 gbodrgMgds 3nMggm Bgbsb 2,5 3 Lom@mdgdy, Lab-
3560 (1-1,5 3 Loddmaghg) babnsmwagds LobgsbMEMdL mgMdyg-
30l gb0bGgamssonm, Moz dgademgds gsdmbggmmon nymb babad-
036m bsBomdo Bymol @sddmgmo bgdmddgmgdoo. I g3gbs bsbo-
somagds dgmgamo Ggdb@nGom s asbbbzogmgds I 1gbobasb
dm3gmyg o ,,Gommm3zsbo® LobgksbyMmdal mgMmdgdom. 1 o II
3396960 ghmo §dbosb 5 3 LoddmozMal ggmMaomem s30®
3m33emadLl;

I ggbs aodmomfggs 150 333 (396@GscmGo  LobdoMob
9mgd@mHmMIdgbodfn  Gomemadal domamo dmsbddol bstom,
o3 aobbbgoggdnm agmendoin® mz0bgdedg Jomomgdl. 3960-
dm, $9b0s6mdal domsmn ©mbol sMLgdmdadyg, MmBgmos smst

5demgal @sbboggonm gmgd@mmdogbo@am Gorrmgdl ogiamnbs
5 d9badsdnba ©gsdnbol DgsednMsdwmg s3mbgemoal Ladysmg-

dob.

25-9 byGsmdg Bm(393Mm MosMmamMmadady godmoymezs mo-
bo ggmEs@ommm gsoco gggbs:

I 53960 boboosmegds 2,5 3 LoddemagMoo s oMy Mobbggoms-
doos by, 24-Bg Bomdmeggbo 150 33(3-006 Moammamadaby go-
dmymgzoe 30639 53965L00;

IT gbs  bobosmpgds  LobgsdYMMIaL mgMdgdol 360d367-
mmgsbo ©gbabGgamssonm, gsbbsznmmgdom 10 3 @ab@sebznsd-
©9, M5(3 35dmbggmo bs 0ymb @ 96056780l doeamo mbam
s dgbadmm bymol 6o 3ogdal sMbgdmdom;

III 39bs ghmagemmgabos &qdLGMGom ©s bs3mgdsw godm-
ba@mos Bysmdgdzzgmmds. I g3gbs Mogmom gbodmgmgds IV
3q60b Labyogl, HmIgmas Jomamo dmsbmddal Mbstno gsdm-
0@hggzs. og boMdmoagbomn Mematmamadal dabgogom 25-40 3
Loe@3gdg Lobdomal LodzzMogymds sbamaDds s 3omdgME 0L
35654360L Mm3gMsonm domgdamds dgwgads whgzgbs bymob
oMbgomds bgs dndmgdatyg dsbdy (by. 25).
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L. 25, ggmsomeamgsonco ghoma 75 333 bobdoMob 30dmgd-go-
009(3980 968960, 150 38 @aLESb300Ls s 25 3 bnem®mgdg

26-g9 LyFscdg Bm(393m MoEIMMaMBoDg dbg3g asdmaym-
%o mmbo ggmMsommm oiomo ggbs: 1 o I gg9bgdo oMy
»3bbggmsdos by, 22-5g  Bamdmmagborn 150 83(3 o 75 83(3-
056 Moammamsdgddg godmymane 10 3 boeMdnl ggbgdmsb. 11T
39bs  3M(3gmEgds Loe®dgdn 25 3-8y s gbadmgMgds 333900~
Mo gobbbgsggdmmo  LobgsdyMmMdal mgMdgdal &g4LEnENL
dgmbg doboy IV 39bsl, Mmdgma(z 40 3-0b J393000 dodnbamg
d0560430b 3Mm39L0b 3o3m Gommals smam ofgimagl (by. 26).
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bog, Lbgawabbgs Lom®mdgdg Robzmdawn ggmMostnmman 3m-
Boegdo 3oMa 00bbzgMsdns gHmdsbgommab.

39MSEOMEMM 33096 FMnmgddn doMggemo 10 8 dgqgbodadgds
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390©M35065, BMmmME(33965). 83 ¢3obobzbgmms  383m3zmgemo
dmbs339090b Loe®mdggdo Medwgbndg sbgme dg@ML (baggmMomgs-
6o — 350 9, gmormen(33960Lb — 300 3) 5xbg3b s boerdgda J3bosb
3560mbgdl, dosmndn godmnbsty 360d3bgmmasba gdn@ol dgmbg
3003030 653507800. BAnMow agbzwgds Gdgdo, 3obisymn Logg-
begdo, 390@0gommMa s Ld3mMmadmbGmma dmbszzgomgdo.

3908035 G0 boemggdo RggnmgdMog ©s3s3doMgdmmn sMosb
&99&mbogn®  sdmommdgdmsb. abobo gsdmombgznsb 3o6d@mgdg-
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b0 5 Fgdob 30L3ogdal  FmMoggmdoom 3mE0dMbGsMG w©g-
99806960056. gbs 13565b369m0 bJoMow MM0gb@nmgdymoas &9J@m-
bogy®o bodMammgdals doMmamagmuMa, bemem badmamagdals Mmo-
960350033900b 9869830 Rsog(30390Ls @s 3603369tmmM396 gogsm-
0mgdgdlb Jdbnsb. domn BomImdmds wsgegdnmgdymos Bymgdal
GNEOdNmabG M dmdMamdsbomeb, Mmdgmoaz dgdm dgwgdsl sb-
©96L 3004398y 3MBMDBonbs @s gHMDaal Labnor. awos Rsd3g39-
30l (gM5308)5(300L) Moy, @b 5c060dbmb, M3 dogstinsl do-
Logdy BoMdmeagboma 30Mdzgda, MmM3madai &gd@mbogymn -
dodmmdal dggasm fMdsEss ©abadMamgdmm/@absbgsmgd-
0, bgemb bymdgb Bymagdols dmsbmgdsl (Aoygmbgal) maggybando
06y 30866930000 BMEIom s bogmgdae brgds dmbyyemo 58dmbeyg-
o Bymgdolb 3mb396@Ma300 s Ranbgds MLy mmgdbs s
dob®906dn drmngho bogawgdal babom, Mol gedms dmgzndggddo go-
50a0mgds S 33mg3d 360d36gmmgbo BgMbogds of sMbgde-
™0 ©0dsemn 65dsmn ©s 6D3z030 Fobamol godm.

bagm@omgdms ab gag@n, Mmd 1998 Bl ,,boggMomgs-
bbby mdn gmsbgo L3gmgmemmaqdols (Fopxon, Iukapa,
Banapa u ap., 2004) 3og6 Rs@omgdymo dmngo  33mggz90l
ML, 3563399 Lo@dgdg dmbos 30babgzgds bs3ow0l Jmey-
mmEbgmo dgdmdms 0,50 3. bodsemmob Gomemol Laboo s dgbe-
d5dobo dmgndgdn ddMama >1dgdal 83mzLgds, Mab dgwgags(s
Bo3dmadgs 1-1,5 3 boe@dob Gdgda. HmamE(3 dgdamd go0 339,
aaLynmdo ymgybolb 3gMommdn dogstnsl dsbogdg Ladymsmm
bodemog®ol B3nds dmbyyms, Madss sbabgs 33mgs dysmme do-
Bobgzqds bogomdy. 9dgseb asdmdwabsy, dngsmnsl dsbogal mes-
L3EOMmgdan Lobogsmm ©s Lsdndns Bsbogzdg Imbeymo mogbbds
6303980l MML, gobbsgnmmgdom bogbamda, o 33mg3960L
MML dm30mmgdemae gobomgzgamobbnbgdgmos.

3sbogol  dsmdmnsbo  3oMbLEEL dmemdn  asbznmamgdmem
300303990L  LaMormNsbmds  sbsbnsmgdm. a3bzogds HmamM(s
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960, abg dMsgambamommosba bomMyggda. dsg., dnmndadylb
LadLaMMENsbn dmgndy doMamgmumn LaMornmnsbmdol Godlb
3569 39903690s. bogn@osl Jzedmadn gobgomemgdam @semdsgse
5 3908035 LoEEANggdL IMENDMBGIMmYM0 Laggbnmgdo
aoohbnom, Moy dobogab obggzgdal s 3gMommmmon dgbgmgdol
dmbs(33mmgmdab dggal bomdmawagbl.

30303996d0 a3b300985 M0:Jdob yzgms bbb dozMmEgmog-
RO BMM3s: MBS0, Jom dmEnl sMbgdemo gobMm aobob-
3900, 350bMgdn, 3o6nmbadn, Gdoyma Jzodmmgdo, Jodag-
0 s dgdobogymn baemgdgda. o Badmeagboemos momgdol ygg-
s babob bamggbmn gm@ds, HmMImadas 3odmoMPgz056 GmEmIs-
Md ME0ganbsmmdoo s IMszomugMmabgdom. bdoMowm Lowmmal
Fgfo ©d 3gEmgdo  ©IBIOYmOS  Jom30@mzsbo  JgGdom. 3
dbog, scmbobadbogns InE@mdndalb, Jmymb (Bgbymal), byenal,
Looolb s bbgs dmgndggdo. a3b3gds bomzgbo FmMMIgdL LY-
oo dmyemgdnmo boe@gadai — 3oMogmab, 3dg@nsbal, mygm-
39L s bbg. 3945603960 bomgdgdol bobgom gsdmaomhggs — 3o-
09M0b, 3L ©s ddgMasbals Imgndggda, mxmagl dobGo, gm-
M (33960bs s baggmzgabals ML iemmada. 36n0d3bgemmasbo
Lobgob mnbgdo g3b30090s Jmymb (BybyMal), 3oMngmal, dnMde-
3L 3¢303998Ls s bdggMZ6sL MRb G do.

3m30dgos  3m0ds@olb bamdmddbsdn gs63LsdmzMam MMl
0335dm3L LoeEob BMETS s 88 MEIom godmbggnmo 8933g-
oG MOmo Mggnda. M330gbswsz dngamnsl dsbngdy agbgwgds
yzgms dmMgmemmangmo &odob LomEmg, do@md 33039960
Ba3meagboemas — mdaemn, dmBngo, (3030 ©d dso dmnl gom-
535350 3emodsfn dmbgdo.

3ommdbymob s@bgdmdol mgambsbdEnboom, sdomn dmgndg-
9%0 bad Godse dgademgds snymb: ddMmaen (bsown, m(30besmg s
bb3.), 3gFomenm (F9OHDY, mxmag ©s bbs.) ©s 3mwdngbymnsb
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(bo39MMz56s, Bmam (33960, Idgobsbagn, dJgMnsba, by,
Joym (3gba@ab), 3oG0geab, dnEndnday s bbg.) 3mgndggdsc.

baggmazn Ma0mbal oMb mmo LowGggdo oMz MEASLHm
LadgsmmL 5M0sb Imgmgdmmba. Dmgogfa dmgndgdn dgbsbgmg-
m0sb dmdmmgdoo a3bzwgds 363565 3(39bsMgnmmds LybEo
mgfmgdao (3sg., 390gHab 3godg). dcmgndgms (3sg., 39D s
bbg.) 86gem bobomgddo dmasb BaMdmuoagboemns Jmmmmenmol
3o (33mg0L dm 3emgdgyemn dagmabmgabo d(39bs6ggda.

330390 gobs, Mm3gmory gd3Lasgbads bdgmmadysdrga-
@6, 6oM3meagboemos 30dmbbsnfgdom, mdmdsbbsntgdoom, bm-
gmgdom s Lbgeabbgs Labgmdol 36gMgdom. Dmgogfo 3xm3z0dg-
do (Igdndey, 3nmdy, boown) agbzwgds Msdnmgdo. dogsmasl
3sb03dg domb3gmgmemmaonmae dgbBsgmamos dbmmme dn-
3Ly s Jmymb (Bbm@ab) 3mz0dggda. InEdndnl dcmzndgdo
930bGM0Mgdmas 8 Lobgmdal ybg@bgdmm (sbmggmo, bmem
Joygmb (3gbaemal) 3z039d0 — 1 babgmds. dnE@mdndanlb dmzndgdo
oMbgdamo 8 Lobgmdowsb 5 80gzym3zbgds Bgbbobbmnsbgdals
(Niphargus cf. borutzkyi Birstein 1933, Paraphaenocladius sp., Plu-
tomurus shurubumuensis Barjadze, Jordana & Soto-Adames, 2018,
Xiphocaridinella shurubumu Marin, 2018, Zenkevitchia sp.), bmeom
3 bobgmds 3o Mamemgsebo dogdol (Embolocephalus velutinus
(Grube, 1879), Eisenia sp., Haplotaxis gordioides (Hartmann, 1821)
&n390L (Barjadze et al. 2018; Marin, 2018; Chertoprud et al. 2020).
Jmymb 3303930 30bsMmdl soggbs 30dm — Xiphocaridinella
shurubumu Marin, 2018. dmeomggbosbo — Plutomurus shurubu-
muensis scob In@ndndanb 3mgodal mmzsm-9bmgda, bmem so-
ggbs  3odm Xiphocaridinella  shurubumu Fggbl 3emsbg@odby
336300985 dbmmmE 3nEndndnbs ©s Jnymb (Babymol) 3emz0dg-
9%do (Barjadze et. al. 2018; Marin, 2018).

Joorgm-3mmmbyto bL3gmagmmmaon®o gdbdgonzoalb Bg3-
6950b dogm 2019 Bgemb Bogm@osl Gogmddn, bobgmm bsge-
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Mosb sbrmb, badmzbo adbs M 30bal Bows. 363y Bonls o6-
Lgdmds 2004 Bgmb ssRngLoMS JoEmyym-gmsbammads bdgmagm-

mmaomds gdb3gwosnsdscs (bge. 33).

~ Do

L. 33. JoGorgm-3membymn bdgmagmmmaon®o 94b3gwozonls
(2019 B.) 8ngt Bogzmgmemn 3060l Bogo

Lagnfsmgdms ol god@o, Hm3d ogsmasl Jofdgmem dobngdy,
osbmmgdom 40 38 BoGomdbg 308mesb@mmos 3obol 3g3s-
&0@0. 30bab 4399, 39Mdme, ,,dgbbobglb* 3mz0dgdo € 3060l 393s-
&0 306430 B9b693L FmEal AsboMmgdal babomss Bomdmegg-
boemo s 00@03dg(3 dgbadmgdgmos dabo dgammggds (baby@send-
300, 3830dg0emo, 2021), (L. 34).

Mbs 50badbmb, Mm3 B. GobGommbdmga (1976) dbassgbow
bbbl 3gndabs, Jgsbomgesl 8mgndgdo (Mads, bma. Bgwabol
30s3mgdn) sbg3g Jomomgdl M 3060l Bowbal Rsbsmmgdal oMlg-
dmdady, Lowsz dgdmbobyymns 5s30560b bobafmdmagn Ladgym-
bgm Logdnsbmdals 335emo — Bowolb dbasgbo asdmbsdmdggstin. go-
bnd@o dogMo@ombal (1941) dabgogom o3 dmz0dgdn dmadmggd-
©bgb d936 M 3060L IgGomb.
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2019 Bgemb ogamosl 3ofdsmemn dobngol bgosdntdg sbszMgxo
630600 393580@0b godmygbgdom LErMmosw doMBngn dgommeno do-
0900 0gbs Fgman bygms 306s. Lsznobolb dgbbogmom ©snb-
&96gLgdmemos dMn@dbmmoa dbamy, sggadamos sfdgmemmanmo
350bMgdal BoMdmgds dzgmgbo 30606 Labgmmbbmagdal dgLbsg-
0l 3obboo (baby@sndgaema, goemdmen, 2014).

L. 34. A3060L 3gdo@nGo Dgbbabgl 8xz0dq3n

bs 5¢060dbmb, Mm3 dogastnsl dsbogdg LEmmn, 3mB3mgd-
LMo s  BoMOMIsLIGodosba oMb Mm-b3gmgmmmanmmo
333900, Ls3bybsMME, oM RsGoMgdams. o 3gMomEmaw
1987 Bgemb (Jotrormmo-trbymao) s 1998, 2001 s 2004 Bemgddo
3obbmM3ngeres JoMargm-g®bagme xagagoeb bgmgmmmao-
M0 333900, MMBgmbsy dofMomsmse @sbgzgMzomn babosmo
3gmbgs. Ladbybafme, oM3gMomn Fogzzmgmmo YBLIPMmO dm-
mmdEg o6 360l dgbBsgmoo. Az9bL dogH Fogsmosl dsbogby
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2014-2021 bemgddo ho@omgdmmoa 3md3mgdbnmo 3o@bEmm-b3dg-
@IM@Mogao 33mg3g8eL @Mmb 3gbbagemar 0gbs 9339 @dB0g-
LoGgdmmo Lom@nggdo s dnggmgmm 0dbs 10 sbomo dxmazndy.
01830 396M3399mo 30dgbgdol gsdm g3gM hggb dmgsbgmbgom
360d369mmmzs60 LoeM3al 3oMLEYm MRbIANEgdol ©s dobB)g-
30l Laggydgmosbo 3gmage.

65dmddo oM a3543L dgbadmagdmmds g@omyman dadmga-
boenmon dogomnsl 3obogdy yzgms doggmgmo s babommdmag
dgbbBogmoao b3gmgmmdngd@ob msegobgdnmgdgda, omdzs Laga-
e doggohbos Medmgbsdg dg3hagogm ©s dmzmam a939(3-
bmory dmgogMom domasbl. dmgndggdal obsbnsmgdal MmL gs-
dmygbgdmo agod3b Rggblb dogm o hggbn babsdmmdgon Jot-
»ggeo s M3bmgmo 333mg3o6Mgdal  (dofmadgnma, 1963; 1964;
39M39w535, 1968; 1989; Bo@sdndg wos Lbg., 2009; XKan-Mumens
I'opxon u zp., 2004; Chertoprud et al., 2020 s bbg.) dog& dm3m-
390mmo dobaemado.

d9eddab dmgndy — 3gdamgmdl dogsmasl dobogal wo-
bagegor Boboemdn, bmgggem FnbyMosb 3 38-do, dw. bmdabbymob
bgmbolb doM(3bgbs BoMEMddg, drgal ©mbowsb 314 3, bmenm
306560b mbosb 18 3 Lndsmmgdy. dmg0dy godmdndsggdey-
mos  J3gsemEmo (ds6gdmmon) sbszob LigmdMggdtng om-
mmdo@nsb 3ocgzgddo.

3¢3030b 3gbabgmgmo mMogb@nmgdmmons AMnmm-sbsg-
mgoab 3ndstormmadom. 030 bomImaagbl 3mMobmbmm, me-
dbG0g b (I0sdn sdsmmgdmem) LadLaMmyyesb LogmEmgb.
60bs dmbs339ma sBsgsrmns, dns — omdsgsmo. dmgndy nbygds
dmI(36m MBS Dam, MLz 93Mdgmgdl sMsmgemm®o gobmaogg-
dob Lado Latormmo. dgmeg s 3gbedg LaMormmagdo (dg30wsb
J3930m) aogg35mos. dobsbzmadns dbmmme dmgzndol bgws (3o6M-
390) Laormmo, HmImob doMomswn ©gMHgRbobsmgal  ©sdsbs-
Losmgdmns 30bMm baMgmgdo s asbabgmgmada, AmIgemms dm-
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0l sMbgdmmo Lommmggdo Logmbymo Gdoom 039@9ds, 0d(3e

353md dmmmdeg ool dgbadmgdgmo. 3xm3z030L g3m 33egmmo
baBomols gadmma bogmdg 250 3-0s (L. 35, 36).

newepa WypyBymn

[ [l [] 12

Lawus: 2020
CoyGana: 2w
Crewwa: Koonon Heura, Meduute Cusona 2014

Yenosnwe ofozsavern

3 st

L. 35. InEmdandnb dmzgndal 3gads.
900896000 bogo@s 3mbemazal s ggndo@g Lodmbgl doge (2014)
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L. 36. InEndndnb dcmgodal dgbabgmgma

303030b gobogzzgmo doMnmesm LEMM 3nmbmgsbas, Fgha
s 3900980 MLBMEMBsLBmEmM. bgws (3063zg9em) batmmadn sds-o
6390003L. Bymab 3mdngn Bs3on goshbos dbmemme Jggms (dgbs-
d9) Latorgmb, Gmdgmaz cnmddal dobsmal Embgdg asdmeoal
603096037 3m3mabolb Laboo. obobo ,,g0dsbal* gm 3embgdal
Labgmomss (36mdogmo. domo KMo gdodon Ladmsmme 1000-
1200 /63-b 50bBg3L. NIMomme dm3z030L dofmdn gsdm3wnbafg
3m 3 bob (53b. bodseg 303 3) Lodmaem batga 250-300 /b3-
b dgoagbl. cmgmolb ©bmdolb 3gMommdn s 6303056 530bdo
>badbyma 3mgmbal sMbo domnsbsw ggM 5@sfMgdlb dnmgdmem
Bymagdb s ngo Loe@olb Lodngg LaMmmyymowsb gsdmmoal 3oty
Bgs30MDg. mmgmal ©bmdal ©s 63030l Mebbzgomals dgdmbgg-
35d0 gndsbols gm3mndgddo dmgsmmboemo Bymal bs oo cnom-
430b mobemmagds 8. bmdobbymal Ladmsmm batgl. gmsbao
L3gmagmEmagdals (,boggMEMzsbaL ML 3EMmABn 3o3nbatyg bs-
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390%9), bnenm dmgg0sbgdom hggbo L3gmgmuanayal dogM (,,3bg-
01bsbsz0b 3gndgdn godsgem 6s3odg) Ro@eMgdamo 0bwoogs-
GOOgmo 3eeb boggdzgmdy 3G0@osnmee Roeanbrs, Hm3
dnendndab dmgodolb dzgos Loggbymbdg godwabsfg gndsbals
30603935 3nbstyg 03396908 baogm@osl Jgedambs s dndwgds-
69 demdo gm@doMgdamo dobobdzgds Bymagdoo. 333d0L sbob
BoBMB0 osbmmgdom 30 38°-b segBo@gde.

303030L dgbobgmgem ©sMdsdLS s bymol dmddgrgdabegsb
(37 96698d0 a3b300905 MoMdal yzgms babolb bagzggbmo gmm-
35 — LBOMgdBNGYd0sb sbYgdmmo, Jgmod@n@gdol Bomazmoao.
390emgd0 3mEornm0s ,,354353904n Rsbhdgmgdom (by. 37).

L. 37. Boggboma gm@dgda dnEmdadlb dmgodgda
(603089 3Mmdrmmzol BmE™)

gL3gMdY Bamdmmagboemns mabol bamgdgdo. agbgwgds Lbge-
abbgs Dm3alb HmgmMy 3oz, aby 3mMgaMadb (Jg0dsdzs s
bbg.) Jzomagomagdo, Am3mob dgbobgdsis Lbgs B833mg396gdocs
(396390039, 1989) dogmomgdgb. gb ¢93960L369m0 o3 dosdmgdo-
Lamgal o6 oMol @sedsbsbnsmgdgmo s 3zndgdn dm@sboemn mbws
0gmb dmn, bogmmasl Lobgmabyma dzedymolb dods dwgdsty

3mOGoModm-J30dsg3mMo bomgdgdom s398mmo sanmgdnwasb.

o3 gofaynl s dmgndal ggmen ol (§gMoggbmmn bamgdgdal
33390030 30mM306(30980L 5 Bobamol GMabL3MMEG0Mgdal 3900l

503965; mommEmanm®o 0bgm@mds300b bagndzgmbg demg0dgdo
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30d0bsmg LyndgbGmEmanyMa 3Mm(39Lgdalb Msegobgdnmgdgdals
SbLbs, Mga0ombals oemgmagmamegomao dpgmdstgmdols gomas-
m0obbnbgdom) @aagbol dobbom dmBsgsmdn Lognfmm dogzshbas
Ro@omegb dmgndgda sMbgdygmoa Ggfnggbymo (306LsgnmMgdom
SEmMg@mbMn) bamgdgdal mommemanyo 33emag3s. &gfngqbe-
™m0 Bamgdgdol sbogal gobgbsdmamnom, dg3dmgdor 3cgndals Botm-
dmdmdob sbogol Dgms BrEMsb Fosbemmadsl (mgegegs, 2015;
Asanidze et al., 2017a).

303030l J39ms, 390dng bogownsbo Latmomyymal dgbsabgmgema,
mgmg Roblb, ggmmmgon@m bambyemdn o asbgzomamgdamo

3dmogio 3megbgez0l b mgemzmaznl (86 mMogqbn gMmsw) dg-
©9850 sdmagmes ©s 3sbdn godmnbafmg bozomds abs asn3exms
0l bobsomgdy @gadsbal 3m ey bgdal Labom.

InEendndab 3m3z039L 3e0ds@m@n m35ebsdGHLom Mo,
@dom §odb doggmozbgds. ©83300398980b 39009390 ©IEN6©Y,
™8 2569 D306 0360L30, 3ogal 23°C-0s60 &9839G8-
0l 3oMmdgddn 3mgndal dgbobgmgmmseb 3sgmal BgddgModm®s
13,5°C 5bg3L. Rsbabgmamowsb 15 3 bom®m3gdyg, 3oMggem Logm-
B Gdsbmsb, Jogmab 933gGed s 12,5°C-3ry 93995 Low-
30bo396 3090l §gd3gMoG M 3owg3 BRM™ I(30M9ds ©S
303030b Imbbmmgdnm gbggmdy, HmIgmai 83537 ©OHML 3ng-
bLmIgGFomsE Yzgmody sdms dEgdsMyg Mdsbns, 12°C smbggl.
3m30d9do 3ogmnb & 933gMs@eab 3s4bodwmdn 13,7°C-o0s, d0b0dy3dn
11,4°C deagnm dImbs 3390730, bLogmbyma Gdob Losbemmggl sw0bad-
6gds. 30900l §g339Me@mEnlb 333mo@ s scmbndbym 3gMomoda
1,5-2,0° C-os, bmmm emgmsdyto 0,2-0,4°C-ols Rofamgddo og3-
3mmgds. dgbobgmam boboemdn madnMgdo dmomdgb d(30tg Mom-
©qbmdom. 3gndg sg0mn gobsgmagmos.

Inendndnb dmzndob dosdmgddn ogmé gohbsosbs (Abm-
byl 3gbozadsmo@g@olb ab@mGoymo 3nDdgndol dnbgdol
a5bymgnmgdol 30839) s mads 3gdmbosl (gMmbamoab@n) dogm
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3033mgme 0gbs 9bgboBobash ©sdbsgdmma Lahgbobgdmmo
0060, Mmdgmbsi bdomo gs8mygbgdal dgmgase a39Mwgdo

3mama3gdamo og3b (bg®. 38).

L. 38. J3ab Lohgbo (3nEndndnb 8mz0d0b Bnwsdmgda)

s Jgmemmg aed Rbs@eMadzomals goMmenmom oMss 3odm-
03690, 5cbadbyymo nsfsmn bgmznmae ymanmoym godmyg-
bgdmemo (Rbs@smadznmo, 2021). dsbdy 3oMgaw RsbL Ladsmyg swo-
a0, ®m3gmacz bgmadn 390, Fgeol 30bbom L3gnsm MG nym
sdmgMomo. o6ss gadmMobmo, Gm3 Iq@ndmdab dmg0dgdo
36 gdgmmmangHo 3323900l 39Rgaer 8m3sgsredn 803y 0g-

Bab g0l bobol 3933390 3G YO0 53gbgdoa.
303089L 80533m0d 5 s@bgMs ngm® gahbsnsd 1979 Bgemb,

b 1989 Byl dgnbbogms dmtol gqgfMagosszsd.
Jegemb (3gbynb) dm3zndg — dwgdatgmdl dw. bmdabbymal
3o (3bgbs Bbomgdg, Lmg. Jmymb (EuEbmbslb) GgModmmosdy,
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Igbensb 1,5-2 33-0b sdmMgdom, de.. 300 3 s dabstol
©Mbosb 20 3 Lodsmmgdy, bmgeob babogmomlb 30dwgdsmyg Gg-
BoGmmnsady.

dgbobgmgmo 0bbbgds sbagmgmal dndstmmmadom. 3x30dy
359m3do39dmmos  Dga3M(EMm mbymdmggdcog 306 J396d0
5 BaM3moaqbl semdsgam bommgl, Mmdgmocy Godom® gzoma-
30bgd O FmEBsb MomJdob dmemBg 0bsGRMB9dL. dm3z030L dg-
babgmgmdogg  baMdmea gboemns boggbmn  Bom3mbaddbgda,
dbbgoema, 398960 LGdmogB 0B gdal baboo.

3303l xodMa Logmdg 1 33-b omgds@gds, ©gMgRbalb Ls-
domm bogsbg 3 3, b gl bodseeg 2,5 3-0s (L. 39, 40).

=7z

L. 39. Jmymb demgadols bdgdodo ggads

(dg0agb0emas 3mandg® 3obgmggal, semgdbgo dgabgobs s
304@™E 3mBsemzgal dogé 1991 Bgmb)
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L. 40. Jeymb (Bbynl) drgndalb dgbobgmagmo s

80303930 353@0botg bsgown

303080056 353mgenbgds 23-25 /63 ©gda@ol dJmbg dco-
3033md3g0n by 3o, BmIgmars bmgemal dmbsbmgmdol Bysmdm-
35603 930b5m30L godmnygbgds. bogswo 3x3z08nl dogm Logmdydy
mob LoGMbYE Gdsb BsM3MAMBL s dmemda dgmmby &danl doco-
35 gMgBbo gom35mo s msdom dmzLomo badMemnm obdmds.
mobogg bogmbo gogmoam agbs Mbo b3gmmgmdyzobmsggdal dogH
(3mB3amgo s bbg.) 1991 bgmb.

30ds@mcn mzgambabGobom ngo mdom, gdscm Godlb dog-
30036985, dg030lb dgbobgd 3oMggmo (3bmds s sbBgMnmmds
dmnb g9Maq00350L (1989) g3m360b.

3560960l 3m3ndg — dgdaMgmdlL bme. byl mgdol
(39680056 2 33-0b 3m3mEgdom, dogamasl joMdzmemoa dabogol
130099096 sbagemn® 6sbnemdo, 3. bmdabbymal dotm(3bgbs dbs-
9L, Dg0b @Mbowsb 310 3, bmem 3nbstol mbnsb 30 3 bo-
dommady. Losg@m3mdornm aboEsb sdmEmgdmmos 200 3-oo. 3.
B. doxoynb 396ombal aogmoo, 3otngcol dbMnsb dmgndg dbg-
o dobaamdas (L. 41).

303039 a53mddogadmmos bgs(zeM(zmemo (Gemmbn) sbszalb
obgmdmggdeng (0,3 3) 306J398d0. oMb demenmdog gonyggds 3gm-
&0goen@o beamal 898 mbogm@o badmama. dgbabgmagmo mmogb-
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&0Mgdmemns 5cdmbagmgmal 3ndsmormmgdom s Bom3mmagbormos

4 3 Lodseemabs s 5 3 Logsbol mamdals bLaboo. dgbsbgegmo omds-
B0 LbmEbsDMzbs dngdetcmgds 25 3 LogMdgdwy, HmBmol docds

Bymnsb gMgxsbl 250-9 dg@mdy 5 dg@Mnsbo Laggbymom gsdmg-
ymgs dgmeg LMY S 33350 BadMamnm damagzg ngmemgds.
J3908 Latoeal Bb3gMdg BoMdmmagbomos dmd3tim @ds, Mmdg-
o3 30-5 398Dy Babgognm abdmds (L. 42).

L. 41. 3ocogfal demgodal dgbsbgmmgmon s BaMgmmo mmebsto do-
H0cmo©0 ©gMgxbab 3sLB3Mg (BM3sE mmmmsgsl gm@m)

doﬁmaﬁmli 3Q3n3(‘]

L. 42, 3060960l dgadnb a9ads (agMagosgs, 1989)
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©9M9560L dodbodsemo Logsbg 8 9, beagnm Mol Lodseemg
10 3-b 5xbg3L. 3LzgMdg aogwabgds 2 /63 ©gdn@ob 3Jmbg dnw-
3033mddgn bogsewon, Mm3gmaz @o3bmbal RMEmMbgdowsb dg-
dmdsgzamn bymadoom LsBHEMMAL. Bymob dsjbodsenn ©gdo@o
35bagxbymdg babamdmngo 6303980b 3gMomedn 100 /63-b sco-
693L. BLgMa dogem LogMdgdy goMgzol mmeagdomss Imggbaena,
359mbs 3emabl boMdmamagbl 10 3 Lndseolb sMdsDMmn gogsm-
0nmgds, bosg mobab ddmagho Rgbgdos Bomdmeoagbora. 3emnds-
G600 035mbsdMLom 0g0 Mo, Joc0sb &3l dog3mc3bgds.

3g0dgLb gogmomon v93L bogon®-@omabyto LGowns, 53gs-
35 33m3alb 3Gm(39bd0s S 016G bLNMMSE Fodnbsmgmdl dobo
8dm3Lagds Bymoals 3gdsbogm@o Boemagdgdom. dgbsbamgmowsb 30-9
39@mMby ba3mgbns BobdoMol ggbs (o of0l  asdmtazbmema,
30303 bombyemdn megdgbogMom ymgomoaym smgzgabgdmmo).

3033mgmemo ©d s0bgMomos dmmol gqgMagosgsl dogH 1989
Bgmb.

doddsb I go - 3gdomgmdlb dwnbstg doddsl Laomeggdo,
Bgob EMbnsb 250 3, bengnm 3absfnls mMbowsb 5 3 bodseemg-
bg. 3obo LoeE3g 6 3, Logsbg 3o 4 3-0s. BL3IgEO ModJdol ImEo-
BmbGdrmMos. godmddaggdmmons 3amgm(396-J390s gm(390mMa
abagolb mbgmdmMggdfng 3oMdzgdbs s dgMagmmagsb jofMdzgddo.
Fob 5L3gMal d3gd gogbgds doddsl gmzma by 6300, Mm-
3903 3absmg dngdal Laomsggl J3babs.

go doggmgeo s dgbbagmomons 3mbmamaganls s3@mems
30t 2019 bgemb.

dogddsb II gs — 3wgdomgmdl doddsl I gob sedmbagmamoo,
B30L EMBnsb 280 3 s 3. doddsb mMBasb 25 3 bodsemmgdy.
go aobznmamgdmmons bogmmo gm@dob 12 3 ©osdg@mol 3jmby
Rogd3930m0 030l gombEmo dadmMal gbzgmdg. dodo Robobgmyg-
mob ©0sdg@Ma 1 3-0s. 8 9@ M0sbn Lol g3gME0 oMo bo-
BabnEob d93ga  3603369cmmzbom @b dmbs 33903 gowma-
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0l ©s 3-4 g8 Mol dgdga sa0mmMdMngo mmEbsMom s EMm-
900000 bs3omgd0l doge dgdm@oboemn dobamoaom ogmeagds. aodm-
3d5390mmos 3smagm(396-gd390s gm 396960 sbsgolb ombgmdmggs-
03 30Md3gdbs s dgMagmmasb 300d39830.  odn Rabobgmg-
Mo LagoMms L3gmgmbagyMggmo.

gd dogzmgemo s dgbbsgmomons 3mbmamagganl s3@mEms
30t 2019 bgemb.

c(30605emgb g — Bgdamgmadl 3. doddsl bgmdal Atrmaemm-
9o0m, 3byMo-6ogmmasl doemnzol sbemmb, demgal @mbowsb 575
3 5 30bsMnl EMbosb 305 3 Lndsemmgdy. 3gndy asdm3dsgyg-
dmmos dgsaMmo sbszol mbymdmggddog, mgdstnal sb-
&03m0bol 00 ddal yoMody dgsm 30Md39ddn s dgMagmmagab
306d39330.

Fob L3nMsmnbgdnGo @m@mds asshbos s gM3gmEgds 25
39&mMab Loe®dgdg. Rsbabgmagmolb gsdgdmbgmommmds 2,5-3 3
5mbg3b. Jodom@o Bomgdgdowsb a3b3009ds s dghgMgdamo
L&omag&n@gdn s LGomogdn@gda, 3gdobognMowsb — bamgnmo
mmEbstn. sdn Rogoabgds fmgdomn 6s3509d0. 3m0ds@mdo
0gombadGobom 0go (303, @dotm o3l doggmogbgds. 3sgMal
&0339608 My Dgsedomdy 22,3°, abggddy - 9,8° 0ym
(5.06.1987). godo hobobgmgmoawm LagoMms b3gmgmbadmGggmo.

o dnggmgnmos mg3sb dotysdgomal dogm 1964 bgmb. sm-
BgFommds 9310360 dmMob g9fagosgzsl (1989).

m(30bdmgb dm3zndg — dgdsMgmdL ymynmo bmes. m(30bws-
gl 30sdmgddo, m(30608emal dodsms ImbsbBMolb gbmL «3004-
9L 58mbagmagm Bobomdn, JoMoxmazsbo gms@ol xgMomddy,
B30L MboEsb 630 3 Lodsemmgdg. g8y asdmdndsggdemons
3omgm(396-439ms gm3960L dbs3ob Mbgmdmggdcog jodzgddo.
030 ©3535mxL3gMnsbo g306M560b Godal dJmby Lomerngs. dg-
Labgemgmob bogsby 0,8-1,0 3-0s, Lodseemg 1,5 3. dgodal Lodwms-
mm boaobyg 1,5-2,0 3, bodsmg 2,0-2,5 3, beaemm GbgMOL obms
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10°-15%00 s boe®dgda 20°-25° 3-8 0dMgds. 3xgndalb LogMdy
15 3-b 06 g3L s dmemmdn badsemn dobsmnm agmemgds.

dc30dg dMamns. 353m3dMamn bamgzgbmo gmmdgdo 330ty
baboo dgdmERgbaemas dab gMmswgMo 3306 4563Emgdsdn, og3q
3506300009 m0s BMa39MENbal bgmn ggbs. o9 3gmolb bmbs-
do bobobo ngbs bomab magal gm@Mdnl bamggbmo BscImbseddbo,
mdgmo(z 93g53s@ AbmEMmBynl d9baz03smo@g@ol abEmMamem
39Dgmddo 0bobgds. 3gndg LonbGgMgbms SEJgmmmanyMo ©s
LadgEEbgm MgambabdMaboo. dgbadmagdgmos dabo Ladsmbg sb bs-
35(30369 ©96036xmgdobomgal smgabgds, Mo dmbsbBEab bg-
90L aog0mgdl domamgqdon 33900L 3MMEMJGgdalb dom-
339990 @MmM00 dgbabgal. 3gmomdmbymds 3o sfiz0¢) oby o
boM%,90056 096908 s 35330698 ma (L. 43).

33039 8033mgnmo s  dgbbsgmomns  dmbmamaggools o3-
&mms dogt 2017 bgeb.

L. 43. 5) moboarmgl 3emg0dal dgbsbgemgemo

) (306000l mbabBgn

mxmagb (bagsam) 3obGo — 3gdagmdl dogstnslb dsbogol
LadbFgo BYMEMEDdY, 3. byl Lomsgggdmsb, sanm mymagl
300053mgddo (dgmsmgdoom dbgmom nbaamd RafMmmddy). dqbsb-
3eamo oblbbgds brgolb ©mbowsb 660 3 Lodsmmgdy, dwo. byemb
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(3. mAbm3nMal dofrgggbs dgbsgown) Lobgmmm dgbsgoals dom-
(36965 6530610756 (6-7 3 SAMEgd0om), Bnbsmol mMbawsb 1,5 3 bo-
3oy dg. dobBo 0bygds 9-10 3 @0sdg@ Mol hobabgemgmono ws 30 3
boeM393mg 39OGS 9d390s. adasgbs shgbl 330ty be-
R9bMgdL s 40 dgB Mol LoeMdgdy LabENmELIgFMNSL ©gMgesb-
do aosab, Mmdgmbsz bado gsbd@mgds (sbagmgmal dbfnwsb
M0 5 50dmbogmgonl d6MoEsb gMmn) gsdmgymezs s moomgy-
™m0 39133500mM356 aMbsdgdL J3bob. 25 3 LoeM3dgdy, dob@al gHo-
9600 M350 3gmal 3mENdMBESmMH0 badMarmawsb gsdmmals
66930560 Bogomo (gdn@on 3-4 /63d), MmmIgmoi bgdmblgbgdame
Bysd0frmem dobsMgl xbrs 93sMgdmmgl 30639830 gobgomamg-
S badMamons Ladgsmgdoo (L. 44).

axemaqglb dsbéo

b = i

|
l
a
| 2
I
I
|

130

136

142

L. 44. mgmagb BobBob asbbsmnga genemn
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dob@0 g3m3ndaggdamos GuEmmbamo (bgos (396 (30) sbagal
dabo® 306939830, bamggbmgdom matndas, dgadhbggs joem(so-
&b RsbabobyMo gmmM3gdo. gLygMdy a3bzogds mmEbsto ©s
doboy (3bmggmms dgmada. 3mods@n@o mgambsbGobom dng-
30036905 (303, dom dmgodgms Godb. 3ogmol ©gd3gMomds
0(33 g3 10,30-Q06 9,80-8Q3 (8L3gMDdY). 8xg0dg3n gobagmgma
Lagntms b3gmagmbagm@ggmo.

303089 8033mgnmos mg3sb domgsdgzormal dogm 1964 Bgemb.
smbgMommds s 3obB3Mngo gMoemo g390360L dmmal g9Magws-
350 (1989).

63g30Abmgmb 3m3gndg — 3gdamgmadl dw. byyMnl sdda, den-
botol  Lomegggddn, Logsgmb dobBob RMomm-sbsgmgomnm
1000 3 53bmeny@® bodoemmgdg. dmgadg dgbabgmamo oblbbgds
396G Mo dodMob Jogdn. 3mgndolb gogmomo BaBomol bogmdy
70 3-0s, Logobg 2-3 3, FgMob Lodomeyg 7-8 3. gobznmaMgdymos
bomggbon gmEmdgdn. 3mgndgdo MdgMagh  gedgmman Jofo. dm3zady
boe@3gdn 70 3@ 0l 393y dbgmom abadmagas s bamdmuoa -
Bogmos 3066m aobabgmgemgdoom s Gb3gMdy gebzomsmgdaman dg-
d00. 3033mgmens © sebgfaemns ngmm gahbsosl dngm (L. 45).

L. 45. Boeggbmo gmmdgda bogohbmgmlb 3xmgndgdn

byl 3m3zndg — dgdstgmdl 3. bymb bgmdal bgdm
Bgemdo (393@ncgdama bystimgdowsb ©ssbem. 0,5 33-3n), 8abo
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336965 dgbszomalb Lamszggdda, dnbsMnb EMbawsb 25 3, bm-
m dgolb Embnsb 298 3 Lodsmmgdy. boMdmawagbl sedsgs-
3L, LYE3MENDMbE M bymosb 3mgndgl (L. 46).

2 A e T

it

L. 46. byl drg0d0l dgLbabgmgmo s obn Bymosbo gMgexbydo

3303y a03m3ndeggdymos dMggdfng, LadbMgmobszgb 10-
12%-000 obGogm 3aemgm(396-9390 9m 39606 3069398d0. dgbaob-
3mgmo (bodoemeng 2-2,2 3, bogaby 2,2-2,5 3) abbbgds bggals dom-
(36965 M3 BIMMIbY Romm-sbsgmgomals dndstormemg-
doon.

33039l dogem LogMdgdg, 0o@ogzbs ©d BobommdMng 390-
gdby 357Y300> B03dMEBIO0 @> goreEedeb bigmo Joddo.
dgLobgmgmosb gsdmgoabgds 0,5 /63 ©gdo@ ol 3Jmbyg bs3swo,
Mm3gmo 3dosgds shgbl doembg dmeddgdmeg s madsd &dgd-
bo > MagbgdL (Loe®3g 0,3-0,7 8 s dmasb 1 3). drgndol K-
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3o bogmMdg 80 g@ s, Ladmammm bogsby s bodseemyg 2-3 35@)-
0. dmg03g dmmmdo dmazfgds mMo gsbd@madoms s Logm-
600, ®mM3mol doerds (36mdo LozsMgmggdo bs sMbgdmdogl.
303030l 3sgMal §933gMeGmMs dgbobgmgmowsb Lowmdnbs g6
18,4°-056 13,0-12,5%-801 8(3060093s. 8308930 asbsgmgma bo-
Fotms Bysmasd@emn 3m3dnbobmbgdo.

dc30dg d0ggmgmo ©d smbgfomns Imbmamagaol sg@&m-
»d doge 2016 Bgemb.

Lsnab 3mz0dg — dgdsMgmdL 3. mAbmAnmal RsbRdgmmab
Sbemmb, 3enbatal dofMgggbs dbamgl, drgal mbowsb 750 3 bo-
>0 8aady 323mB3gdaggdaeres J3aeEeMEImo (9hambamo
B35(309L0) dbogalb sl 30Mg396do, Ggd@mbognM badMomms
a5bb3Mng, IMgms bl Lobnbssmdwmgame.

303039 503035 BL39M0560s s @abdymoa. Fobo dgbabgemg-
mo gsbogmo (15 3) s smamggMosbos (7 3). boe&dgdn 30603339~
®0 33000905 ©s L33 FMHNbgl BMEIsL negdl. dmzndg mMgb-
&ofgdmmos hhommgmol dodstorgmgdom. dobo Logdyg 20 3-b
5mbg3L. LomEmal dmemdo 3ol 49393300 s 396G S NMS©
sdagoemo 15 3 bodommolb asbogMa bgmgmo (,,mMmsebol dnmo®).
Jodom@o bamgdgdom mofndos. 39mmgdo Dmasb ogsmmmns
3om308M0 Jgfdom. 3gadg dm jmgdmmos godnbsmyg bojowb.
dsbdo o6 dgndhbggs @Mmgdoomn Bsgogdal dmddgmgdal 3gsomo.
0go mdom, dotm 3mgodgoms Gndb dogiznmgbgds s mnmidols
dmmdeg 5Mab gobsmgdymo. dmgndgdo 3agmal badgsemm 893d-
396G M 15,5%00, a563@mgdsdn — 13,8°, 3:3039d0 a3b309ds
mdmbgdo, dmndoggdo s bbg. dmzndals sdsgem, 39ME035mM
dmbs339m9ddo dnmdab msdynMagdo. dsmo Mommgbmds d(z0Mgs
s dbmmme gfmo babgmdom — 3306y (3boMbsmsmns baMdme-
39600, 33039 dgoemo gsbsgmagmos.

33039 doggmgmo ©s dgbbsgmomas dmMol agMaqosegsl
dogt 1989 bgmb.
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3960 bLb Imz0dg — 3 dstgmdL dogsmasl dsbngol Ladbego
B9MMdDY, bmgg. 39OEDYL GafModmmnsady (BoM@goemals d4basn-
3omBg@0), mgdatgbs3gb dndsgsma abnwsb dom(3bbog, dw. G-
byl doigggbs dbatgl, drgalb mbowsb 400 3 s dw. Ggbyy-
0l embosb 150 3 bodscmgbg (L. 47).

guebb degedy

aaaaa

Ygbobgmmgemo

L. 47. 39EDmb 3emgadal ggads

303037 3083m3mdsg9dmns 3aemgm (3966 sbs 3ol 3063980
©539694Mom g3gMomdbes s gdfsg baborlb dm@ab. ngo smdsgsemn,
33060806 B0dob godgmemo Low@vgs ©s AMommm-s0dmbsgmg-
o) d0dsM01mgds 5g3L. 3gndal Atorm-Esbsgmgomn dg-
Labgemgmo 15 3-00b0 LoggbyGoo abygds, domsgstn gznMsdol
boafdg 150 3 5xbg3L; 0bgomamgdl 8 ws 10 3 bog@dal 4o63dEmg-
390L. 3cgndg 40 3 dobdombg Fgfom sfal assby@ama, Lbgs
dmbo33gomgdo goblbbomos. gg@ol Lodsmeng 20-25 398 Mab, bmenm
Lagoby 10-15 3g@Mal Bomamgddn dgHhygmdl. gbggha 1dbadgby-
mm 3350mgdsl goboznb. Jodoyn bamgdgdom mafMndas, ndgns-
»o0 33b30gds 33069 dBmdob bGomsd@n@gda. 3gdsbognen bomg-

9900056 g3b3009ds FaMal baMgmmao dobaems. ogo Jofnsb dxzndg-
0o 3mds@e &3l d0g3nmgbgds. 3x3030b dgbabgmgmosb 15

3-0b admMgdao 3ogMal §qd3gMoG s 18,5°, beeem a06d@mg-
3530 -13,8" 5006036s. 83087 8mgmadamos a58w0bag 65 35wb.
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35bdo Meg0bBmo bgdosh o@&3mbygMnmaoa bomgdgdom batm-
dmgdbogmo bymagda, Hm3gmonz LEMogsw@ ngmbgds LoeM3dgdn bad-
Gomadol badysmagdom. 3mgz0dg sgomo asbsgmgmos. bowEmol
3563@mgdsdn dmdgb madymgda.

dc30dg doggmgmo ©s dgbbsgmoammas dmtol agMaqosegsl
309t 1989 bgemb.

d9960560b 3mz0dg (336m 3yemgsbal Lsbgemmdab) — dgde-
9m3b Boggosl Jgedmol AMmomm-sbagmym bsbomdo, be.
Mbosb 950 3 Lndommygdy. 433m3Mdsgzgdmmons J390s(3M(3MEO
(65693mn) sbs 30l Mbgm s badysmm dMggdasb 3ofdzgddo.

330387 0bLbgds 18-20 3 LoeM3nl s 15 3 nsdg@Mal dggmen-
39mgd0sbo 3o@mbGmmoa dsdmol Atinmm 390mob dofdo. dmgndy
535350 5 abINmns, dgbabgmgmn bobormdmog Rodmbamagn-
mos. 06ygds 30bMm dgbabigmagmom, boeM3gdo dommegds s Rom-
nm3zgds. xednco bogmdg 70 3g8ML sebgsl. ngo dgoagds wHon-
96ON39M39b6000 3matmmn (3obgeMn s dgMnwosbmmn) dmbs 3-
3991900b5g56, HMImgdo(y LEONJGNOY ba3Mamgdl gdmbzgz0sb
5 SMOa-5mdg MdsDYd0L Lobnm GoMmcmMzgdash. sbgomn gdgbo
3mI(36m oMdsbos bamdmmaqboeman. 3¢303g JodomMo bomgdgdom
0oM0d0s. Fgidg asbg0mamgdamons 39M@ 0o bogmermggdo —
»MO3bol Joemgda®, Lanwsbsy 3obs (33039. 3xg0dal Fgtn dg3fagsb
0baMg3zs. BLIgMn dmeygbomns 3oMdzolb mmEgdom. Jzscms3zgbol
359m 3303930 aossanrmgds badadns. 3mgz030wsb 3s3mgonbgds
330679 ©79308)0b 3gmbg bogomo s 0d3g 3oMgg0L BedMamaddn hog-
0bgds (L. 48).

30308y d033mmgmemns 356 BoMyedzamol dnge 1964 Bgemb.
>bgMnmmds 3103606 dmmalb ggfmaqosegsl (1989). @sds@gdomo
(36m3930 3m3m3zqdmmns 53@mMMMS 3megd@oz0ob dogm 2019 bgemb.
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L. 48. ddgFnsbol dmg0dg

353963L dsbn — Fgdemgmdl 3bygdbgdol LaamBnwsb ©s-
bagmagmom 750 3g8Mdg, Drmgob @mbowsb 1080 8. Lndsmemgdg.
dob@ob Lobyobo Low@dg 47 3g@Ens. dob@ab dms Imbs 3390030
bogdsmm 3066HM gobabgmagmob domds Medwgbodg Fob Rsbobgmg-
o 0bbbgds. dmemm dmbszzgomnl bow@dg 16 dg@Mb smbggl. Ko-
360 Loe@3g 3o 65 gGMos. dobGo dozzmgmmos 398 yg3g BeO-
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©Mb LagssL (,,853965%) BogM. dofggma Rsbgms s 5g93d3d ao-
bobmM30gms  g3Mabads L3gmgmmads Gomod 3ozsteds 2001
Bgmb (L. 49).

493369 G0

3J33dd

20

60 L&q’v

65 9

L. 49. 853965L BobBab asbbzmMnga goemo s g9ads
(5796 303gem gmEgmbo o Lbg., 2004)
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3599 35L dobGn — dgdamgmdl BogyMasl dzedmmadn, drgol
mMbosb 1060 39 Ml Lodsmmgdyg. dab@do Rsbobgmagmao bszds-
mE 30b6Mm bgMgmos, ogydze dsbdo hombgzs o LoMormmaglb o6
Bo3momaqbl. 3m3g3bm 10 398 Masbo Laggbmma dmd3Em ©sm-
35D30 gowaeal. hsbobgmgmowasb 37 dg@mal Loe@dgdg dobBol
BLZgM0 3339mM0 Imbabzgzol d93maa aomgzamn badMarmno obdm-
ds. 3g030b dgdamBn gogmdgmads bgMgmal gsgsmommgdal go-
6939 ggdergdgeros.

dab@n 3n3zmagnmos Jomorgm-mmbgmo b3gmgmyranxralb do-
96 1987 Bgemb. LoeEmab g9ads s gMomo dgmagbomos gMHsbao
L3gmagmemagdals dng® 1998 Ggeml (Ly. 50).
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L. 50. 303 3oL Fob@ab gobbgMoga FGomo s ggads
(3796 30dge gmEgmbo s Lbg., 2004)
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3bgorbsbagn (bgbbsby, dgsbemumn) dmzndy — dgdsmgmdl
san Bogmosl @sbagmmmo  Bsboemal LadbGgomnm, 3bygdlg-
b0l Bysmb Bobmmdmoaw (200-250 3-3n), drgolb mbowsb 973
39&® Lodormgby. 30dm3mdsggdmemns J390s(33M(3MEo (doMgdn)
abagalb 3oMd390Ls s dgMaqmgdda (L. 51).

L. S1. 3bgornbobagal (8gsbotimman, bgbbabaly)
83080l dqbabzemgemn

dcg0ndg ablbgds 4 3 LoeMdol gob 3ogdo, MmTgebs om-
3s35em0, Loggbn@gdosbo ©s 33390MsE 3geboMnmgdmmn gobMm
©9M9Bsbo sgMdgmgdl. bymob gMmbommo dmJdgrogdol dgogasn
390mado s FgMn dmdsbos3gdmmos, Mol gsdm(z 8303y cnom-

480l 3m 3mgdmmos bomggbo BmM3gdl. dgndnl 3odm3gzmagnmo
boBoemols bLogfdg 1500 3-0s, Loe®dg 300 Fg@ML sbggl, dmenm
dmbs339mdo Loggmbymn Gdss bomdmmagbarman. LaggbyMms dom-
do dMogma a3b3mgds mmEbstn dobams, bonegmm  LowEmalb go-
399830 m0bob sbsgMmazgdns bomdmmagboema.
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dmgndg dmBogM, @dotm 3moads@n® o3l asobgzmogbgds.
Bgs30mdg 3agmals §gd3gMsnes 12,9°, b 20 3 boe3gdy
11,4° 5060dbs (3.10.1986). dmgndgdn gogwnbgds 3306 ©gd0@0L
(3-5 /63) 3Jmby bs3own, BmBemol bafmgo LoemE3gdo do@memab.
0g0 35193985 LoeEmol dosegse Bognb@Momb s 3 bosgbs Rsb-
Rdgfgdbs s 33067 ool Bdgdl shgbl. Aggba bagdbdgwasom
®a9950ob dogem 2015 bgemb dmg08930 godwnbatg bogodg asb-
bm@(309mes dgmgdomo Bymol BHabofmgdal g4b3gMndgb@o (nb-
©035GMO0 (3005), Mol EMHMLs(3 dgbbsbgl dczndgdo gods-
350 3gmgdoo bs oo dnendndnlb dcmgodol (3. bmdalbbymol
bgmds) doMdn 358m3nbafyg gndabol 3m3mbgddo agadLa-
©o. 3e3030b @sbadmagzem bagnmms b3gmambadn@aggmo.
a53m33mgmos 333G dsgMsGombals agmamagonl 0b-
LG MEL L3gmgmgdLb3gwazngdal dogM 1986 s 2019 Bgemb.
Bogg@asb I go — 3qdomgmdl Bogmmosl Jgsdmmob bad-
bGgo bsbamdo, §yosb BgHomddy, demzal embosb 960 3 Lodswm-
@gbg. 030 308mdgdaggdgmos J3aEaMEIme (9Mambymo go-
(3090L0) b 30L oL@ 306J398d0. Fob Asbabgmamo gogstonmg-
S0 badMamal babgl 88oMgdL. dnbo boe®dg 50 3-b 5bg3L. do-
do Robobgmagma bagnmms L3gmgmemmaon®o LagnMagmo.
dgLBogmoos mag3s6 dotysdgamal Bng® 1964 Bgembs.
Bogn@asb I dobGn — dgosmgmdl sgoem bognmasdn, de.

©mMbosb 950 3 Lndomygdy. 43dm3Mdszgdmmos 390 (39M(3MEO
(fgmbyyeo Bo30gb0) dbsgolb dsboyM 30Mg390d0. omdsgsmo
abdyemo 3g030b gbabgmagmo dsd@nl jommabg obbbgds. ogo
0bygds 3-4 3 LoeM3nl 3gME 0 s Bmbsgzgmom, Moboy @ab-
0oexbigmosbo gg0Msdo dmbrgalb s 30 3g8® Loamdgdy bobge-
3000 0gmmgds. Lo&mal godymo Lom®dg 6-7 3 ML, sz0mo
aobogmamos.
dgLBogmomns mg36 doysdgammal Bnge 1964 Bgemb.
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Bogn@asb II sb@o — 3gdamgmdl sgoem Bognmasl dows-
dmgddn bgob mbowsb 965 3g8& Lodsmmgbyg. godmddsggde-
™05 939053563790 sbogol dobo@ 306439600, dob@on abygds 2
3 ©0339@Mab bgMgmoo, Gmdgemaig 10 3 LomE3gdy MEs© 0Gm-
&9ds 5 IMbMEar ©MdsD3n §dz9ds. BL3IYHNESL ©sbsgmgmal
303y gdoo LBEMGIsLbmEM ©gMgrsbo semdsgsmo gl zgma-
™S ©d dmymyg LagggbyMgdal Imbs(3zmamdoom 20 3-3ey amdgem-
©9ds. dobBnb godynmo LogMdy 50 5@ M0, bmemm Loe™3dg 30 3-00.
Robobgmama Lagnmms L3gmgmbagdyMaggmo.

dgLBogmoos mg36 Joysdgaemal Bnge 1964 Bgemb.

Bogy@aslb I dmgzndg — 3303y 3obznmamgdmmos bogm@asl
93980l sbsgmgom Bsboemdn, 36453Lgdal Loamdnwsb smdm-
bagemgonom 150-200 39@Mdn, aemb@ob 3 bsbmsb sbemmb (12-15 3-
do), dodmol dofosb 1 3 Lndswmagdyg, 1008 3 SdbmenEn& Lo-
dommady. 4odmdMdsgzgdmmos Jzgoaemmmo sbegolb 306d3qd-
do. 3gndg 6oM3mamanbl mmbaMornmosh 3z0Msdals Godal Log-
19b. 3obo dgbabgmagmo Batdmeagboemas 30b&m, 40-50 LA ns-
39&mMab bgMgmoo, bonsbs(z gbgwgdom 25 3 bogmdgdg dyws bo-
Bobmdy @ Fomgzy odmergde. J3as baggbyMo, Gmgmo(s
a5b300m0Mgdgmos  bgs  LoggbyMosb 1 3g@Mom  sdmo,
36(39mgds 10-12 3g@mab bogmdgdy s emdsgsmab jgMasbos.
303030b Ladgyamm Logsbg 1 3-0s. rg030b Dgws Loggbm&o Jdms-
mod, bmmm Jggos bgb@osbo; g&Yymds @Mmagdomo bs3owgdols
dmgdggdol 335emn. Dgs Laggbymdg bamdmmagboemns bibG e
353mbs@ o bamgabmgdo. 3xgz0d0l KsdnMa bLoamdg 40-45 38)-
t0s. dgodol 3g@gb bobomdn gowsswaomagds dgbadmgdgmoas
dbmeme sbGoem ©s J(3m(393 damdstgmdadn (L. 52).

33039 do3zmgnemo ©s  dgbbsgmoamns  dmbmamagganl o3-
&mms dogm 2019 bgmb.

142



L. 52. Boggm@asl I 8xg0dal dgbabgemgema

Bogn@asb II 9mgzndg — asbznmomgdmmos Bogymasl Jgo-
dmemdn, 8bygdLgdal Lagmdnwsb smdmbsgmamon 0,5 33-do,
acmb@ob  abab  8ndmgdsfigr  asbznmemgdamon  Rsbmgomo
368 Ygmdotosbo dsdmol 30gdn, demzal @mbowsb 1002 3 Lndsc-
mgdg. 3g03g 393m3Ndagadamos J3ges(3eMsmo sbagal jom-

J390do0.
33030b dgbabamgmo 3066GM s bsbommdMog sdmJmemnmo

0gm baMgmmo mmebsto dobamom, HmImnbasb 3o6dgbonl dg3-
©9a Jomomm-3mmmbymds bLdgmamyanyds dmobgmbs 3mazndgdo
dgmbggs. 8mgndg doxmosbse asbznmamgdmmos  3gME03ome
bad@aendn, MmBgmn(g M3ombscmng ©o0330M390s bgednmdy(s.
33037 dgagds @abGamabigMasbo s (306 396M@035e TG0
bagggbygdabegsb, Mmdmal asd3mzzmgnmo boboemal gsdnHo
bog®dyg 35 3-b 5Ba3L (bLadgaemm Logsby 1,2 3, beagnm Ladysmm
bodseeng 1,6 3). 0go demenmdn 63d3930 IMEgdac ngmemagds. bogs-
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fomeE, 3m3ndy mmEgdol adomsz  aMmdgmogds, Mol boggeyd-
39mba 339dmg3lb 3mgndgdn dmdMsgn  3ogfn. 3mgndg dodoe
boemgdgdl dmzmgdmmons. g3b3mgds BoDgeg0 mmEbatin dobsoems.
5300 gobagmagmos (by@. 53).

33039 8033mgnmo s  dgbbsgmomns  dmbmamaggools o3-
&mms dogt 2019 bgemb.

L. 53. Bogg@asl I 8cgadol Jgbobgemgma

Bogn@asb 11 o — gobgomamgdymos bognmasl Jgsdmmdo,
Bogm@osl I 8¢n3030b Losbemmggl (50 8-3n), 3byg3Lbgdol Lowam-
dosb 550 3-do, gMb@ol gbol dm3nmsdaty dbstglb, brgol
Mboesb 1010 38 bodsemegdg. 3mgndy asdmdndsggdemos J3gms-
390 sbsgab 3oMgz96do.

o doremasbsm aobznmamgdmmons 39ME03oemn® BadMaemdn,
393 mz3mbsmng 0330603905 bgsdomdyg. doda Rsbob-
3egemab bogsbg 1-1,2 3-08, benegme LoafMdg 4 3 s boeMdgdn mnom-
430b sbgmngg DMl 0bsRmbgdL. Fob 390 smmEo Loggbyy-
&0l Loem@dg 12 3-b sgds@gds s 353amd sbMarmo RLzgfnm
aMdgmegds 5 3-g, HmIgmoas babommdmog odmegds mmebsmo
3sbamom s gogamo brgds. dodo Rsbadzgdmaw LagoMms b3g-
mgmbagmggmo (L. 54).

d:30dg doggmgmmn ©s  dgbbsgmoammas  dmbmamaggaals o3-
&mems dogt 2019 bgeb.
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L. 54. Boggm@asl 11 o

033560b  RbAemo — 3gdsMgmdL  bogm@osl Jzsdamal
REomm ggMemddg, Yol dmbsdn, baggMomazsbslb Ma3bzMmmob
hEommagmom 70-80 3g8@dn, dmbMoaemoa bg3gMhbmol ol gqb-
3980b dofdn. boe@gda Rabsbgmgmo BomImaaqbl 40-50 b3 wo-
53980l BMHommo gm@dol bgmgmb, Hmdgmoz megesdofMazgma
aos©al 4-5 dg@mal LogMdal o 300060 sbGoemmdals 3Jmby
33060806 Mol ImMbs339mda. gb 0 3065L 3690 bow@dgdo ocs-
3mmgds Lbgaabbgs DmBal @sbMomo s 396 B0 o m®o dmbs339-
0gdom, Bmdgmocs 70 3 boeMdgdg cmnbol bazmdoom obdmds. bogo-
g dmgmgdmmos Jodog® bomgdqdl. mbgsss Bomdmmagboma
»0bbofn doboms. bz nmal obadmggem Lagomms b3gmgm-
bagm®ggmo (L. 55).

aRLIOYmo doggmgnmo s dgbbsgmoamos  dmbmamaggaal
83@™Ems 30ge 2019 Bgemb.
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L. 55. 85l gbANEBn Rsbobgmgma

b339MmM3365L (BoggyMnsl 3mIdnbatigdaema, ,,533353505%)
RBLANmo — 3 dsMgmdL sanm Bogymosl Jgsdmmol htwon-
m 6sboendo, §yosb dbmmdo, de. . 1050 3 bodsmmgdyg. go3maq-
d5398mm0s J390(39M(3mmo (8567930) sbszol 3oMd393bs s dg@-
39em9ddn. 330300 Babs 3mbs3ggmo nbygds 10 398 Mo nsdg@ Mol
34mbg 3@z, 62 g8l Lom@dolb JobGom, H@Bmal
BLIgM0 FoMgdzal demmzgdoms s d3gbstgms mgMmgdom dmezg-
Boemo ms3sbo MBS Bomss BaMdmeagboro. @sMmdabol dmemmdn,
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9 39@Mab LoeMdab gob BLZgMBy, 30bGOM bgMgmob doemds, wob-
fomo ©gMHgRsba 5, 5, 10, 5 s 7 dg@mMnsbo baggbymgdals L3nms-
mobgdafn aobemoggdom gdzgds Low®dgdn. dgmmg Job RbzgMdy
Byemal 6530000 Abgds, GmIgmas 12 3-0560 LaggbyMom xbzgm-
by dgaMgdom 3mbHom, 3Mwdngzdmddgm bsjowb Mmgfmmogds s
50 398 Mol dgdga 5 3 Loe@dob dobobgggds Gdsl boMIMImAL.
530350, 3mdngo bs3o0 dgdmmalb 50 3 Loem®m3gdg (gdodn 60
/63) s 3060bgz9ds dnbatyg 3xmgzndgl dmgm LogfMdgdy gonysg-
ds, aboogbs shgbl RsbRJgMgdbs s dm3zMim GdgdL. dmemdo
»0bosbo gMgBbals oMo 33390Mo0 odmegds s 250 358 Mals
Loe@3gDg Mabab Logmdom obdmds. 1988 Bemolb g4L3gn(z300L

ML JoGormm-Gabamo b3gmgmeangol Bzmgdo LEmMgo o3
sanmsb dghgmwbagb (bym. 56, 57, 58).

baggdmgabols gubsdmmo

3J2as
020 40 R0 g0 10nd

4 £ susuasoasn

ANLEB&H0AD Fe0E0

=260 |

L. 56. baggfMemzsebslb demgndal gobbgmogn genmo s ggads
(5796 30dgem amFgmbo s bbg., 2004)
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L. 58. boggMemzgabal (Bogmmasl 3m3dobafmgdyma) a3l iGma
(gofon dsgfnbal gm@m)

1998 Bgmb g3sby L3gmgmmmams KxamBo gob Jodgm amE-
gmb0b, Bomnd 3035M@0bs @S Bodsmn 33bsMslb dgdsmaqbmmmdoom,
»0bab bazmdobs s BoDgeg0 MmEbsMnl @sdmaszal dgdwga dwn-
botol 3omadm@obs s 150 3 LogMdal Bymonsbo @gMgybal aog-
MO 33mog 399135 6a3Mammsb dghgMwbgb. odi3e MMl
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DJMbemdol godm dobBob 33mgzs @MH™Mgdom dgbyws. sm@ndg@)-
&0 3o 350 398 Loe3gL ¢hz9690ws.

boggfemasbsl xbimmmadn dgdmbam Bogogdl  mbal
dmogfn dgfygmds sbsbnsmgdl. gMsebg L3gmagmmmams xamxo
35mM(390mm0 @sMhs 39-9 s 3g-10 Laggby@gdl Imeol bymob be-
39000 193960 Imzgambao. bysmo dgdmgaws 50 L3 Lodsemeabs
s 1 39@ M0 bogsbol bsgomal baboo. dcgndgdn sMLgdmmao 3306
RoeBdaggdgdo gt 1 398Mdg 9@ Lom@mdab Gdgdow aows-
0d3o. bysmeonmds, Gmamez 6gbo, ©s35330Mgdmmns moglbds
630390056 Doggbnmdn 56 068 gbboyE MMZgEEbMILMSE s3Maem-
Lo s 350bd0n. 3odobosdy, NRLIGNmOL 33mggs bobogscmms dm-
LaemmEbgmo megbbds b3039d0l dgdmbgggzsdoa.

gM3bgn L3gmgmemmagdol BogH 2004 byl Re@oMgdaemo ob-
©035@MMmo (30000 3909350 baggMom3zsbadn godwmnbstg gem-
m&9b390600m dgmgdoemo 30babgzgds bogowal 3350 egndbom-
©s ©g0dobolb 3mambgddn (3. bmdobbymal bgmds). dxmzndy
dm3madamos Jodon@ Bomgdgdl. 394sbognMnseb batdmuoagbo-
mos — babgogn dobogms, 3meds@oommosb — 3mobdninmo
mobal ddmsgmo boggbgdo. 3mzndg ©absdoyyMns. ogn (303, Jofnsb
LoeEMgl BoMBmomaqbl. 3sbdo ngMdbmds 3sgMolb nb@gbboyma
dmdMomds. dmgndgdn gowsbssgnmgdmam bagnmms b3gemgmbe-

Fa@3aeo.
3033mgmemos 35bmd@n dog@o@nmbolb Labgmmdal ggmames-

300l 0bLEOGYEOL L3gmgmgdLdgonz0ol (0. Gohbsns, &. ggfag-
839, 3- Bodotndgomo, 3. 303565dg, o. godM0dgz0emn) dogH 1986
Bgemb. dg0d0l dgbbogemada Lbgswabbgs Bemgdda dmbsoboemgmd-
©b96 L3gmgmxanBgde ANYLYIMNED, LagMsbagmawsb, 3Manba-
b o bbgs 4394bgdnsb.

BmMomen(33960b QRbiAENemo — 3 dsMgmdL sanm Bogmo-
ol absgmagom Bobomdn, 3bygdlbgdol Loamdowsb Ladbmgom-ocm-
dmbagmgmom, drgnl @mbawsb 1057 3. bodscmgbdy.
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DBLIONmo  g33mIMdsggdmmos dofgdymoa sbagolb (gMgm-
Byem) 306g39830. g33m33mgmmo bsbomolb Loe®3dg 300 3, brenm
xoFgMo Logcdg 2500 3-b dgomaqbl. NBLgAMmdo Asbsbgmgmao
0bbbgds JoMbE o dsdMnb gbggMdy. MmogEe30M3gma ngo 306-
fmo, 390098 BoMommgmgds. Lom®Mdgda Logssmogmg bLado Lbge-
sbbgs gm@Iol Imbs33gmgdabogsb dgwagds. 36ndzbgemmasbo
booEol dmbs 33900 nbygds 3oMggmoa d3gMaemnesb 30 3-ab dg3-
©9a 5Mbgdymo 39MG0gsmMn LaggbnGowsb, Mmdgma 150 9
Loe@IgDg FMBOEOm EsMBSD30 goEsnb. aMdsbob gbigMdy
359006903 (335090500 ©7d0&0b 3Jmbg bs3owa (1-50 /63), M-
39z 3Doag by shgbl ImI(3tim Gdgdbs s mogbadl. oMds-
Bob badbMgmam 200 3 Logdal EgMgBsbas, HmIgmag 145 3-0b
dgdga 130390t gds dgmmg, dmbMeorn aMdsdl ©s gl gsb-
d@mgds 300 3 boe@dgdg gomzamo badMaemano abdmds. sbstfgb
3563@mqdqddn dmbabzgtom bagnmms mM3s JobBgdolb admg-
35. Jodogo bamgdqgdoom matndns, 394560 39M0sb batMdmuoagbn-
m0d baMg30L saommdmagn dsbams, @absdogmas (L. 59, 60).

9BLIO Yo 3oBmgaeggmos JoMaggmo (MHmersbe Jgembs-
35, 39b6@oby 303565dg) s Mbo L3gmgmmmagdal dngf gobyyemo
Loy 3mbolb 80-006 Bemgddn. MRLIANmO L3gEgmML3mMGEYmo ©s-
60d6ymgdabamgal gMo-gm bLsnb@GgMgbm mdogd@l bomdmaco-
396L. 33039L bdnMaw LEYIMMS6 L3gmgmbsgdbdgmoom xaw-
%3900 3Mo0b0sb, MNLmoEsb, LoxrMmebagmowsb, ™M@ 3000,
3mmbymo©sb... dmzndal gobogmgmom bLogoMms bL3gmgmbe-
Fam3zgeo.

cmBmgmBol dmzndg (833hnsb gmgd3s) — dgdsmgmdl Bogy-
0506 J3odmmal Ladbego Bgmddy, 3bygdLbgdol Loamdnwsb
Ladb@go-omdmbagmgonm 2,5 33-do, Yoo sdHMYM FmsGm-
3560 g3gMmdob dofdn, drgalb mbBosb 1220 3 Lodsmmgby. ao-
dm3dagz9dmmons J39ms(39M(3emn (dogdn) sbsgal 306 d396d0.
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Ly, 59. 9) 9BLIANEOL gqads
3) aobbgMagn gtnma (Lbg®zman, 1985)
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L. 60. gmomen(33960L 3g030b gbobgmagmao

33039 36390 3mdEEomn sMdsbabdgsb dgmands, Mm3-
mob Lngobg 43 dgBML, bem Fgmal bodseeyg 17 3g@ML smbggl.
abogmagomnl dndstornmgdoom bodsmemyg 5 39@@adwg d30Mmgds
s dmmm bg@m@omdo 1 39@MbL o¢bgal, Lonwsbsy bystim asdmg-
©0bgds 5 0g3g BadMamdn 03ofggds. 3ofMsdoma dsbdogmo dg-
LabgmgmoEsh 3g9msdeg 25 dg@Mas, BLgMn BAHammo gm™dn-
bos, nsdg@Mo 20 3 dgoagbl, BLzgMab bagMmm Gotommda 550-
600 8°, beemem bog®om dmgmemmds 5000 83—?)3 Bogemgdo o6 ¢bos
oymb (L. 61)

Loe@malb mEmRm3gEMonmo b0dbgdn, oo dm(3Hmmbs, S~
gomo@ dgmbggemmds, gbigmabs s 3gmgdol ogsmn bod-
damg, 3gndal bab gobgomamgdyma dmbbmmgdmman dsgoba s
dgLabgmgmmab Rsdmdrnbsmyg babdgmaw gomanbo bymob bsjswn

152



bgmboy®gm 306mdgdl 436l Gynb 53 bmmdn MHmgdom gogmo-
0 56 3mdsgamdo aggadoemo GMabEmo dsmdG 8 gdobasmgal
030b bamgg 0e3dgbogMom 388mbaygbgdmesw. dgbadmms Lonb-
&9fgbm ogmb  sMgmmmaon@n  gembsdMaboms. 3c30dgdo
sMbgdgemo 36033679mmmgzebo Loddmagmal @gfoggbmmon baemgdgdo
dgLadmgdmmdsls ndmgzs ©sa0boglb dmgndnl gmmdaMgdol Dg-
s dbsgo (mggegs, 2015; Asanidze et al., 2017a). 5d0@md, dmdos-
3oemdo bagoMme dnggohbos Ro@ommgl &gfoggbmmn baemgdgdol
MOOMEMANM0 33mg3e. 3mgodg sa3nma gobagmgmos. dgbbeg-
mon0s Imbmafognal sg@mmms dagm 2019 Bgemb.

L. 61. mBm3mAmL dcgndg

3030l (0196cn8-35633nb) Imzndgy — dgdamgmdl dngsmnsl
36396350l LadbOgm-sbagmam FgMEmddy, degol EMBnwsb
1740 3 Lodseemgdg. godmddaggdmmons JagoazemEmo (Mfgam-
Byemo g3o309L0) sbogal sl 30Mdz98dn. 0go g30Madol Gndol

dcmgndgo.
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dgbobgmgmo ablbbgds 7 3 boe@dalb 3gmbg 3oMbE Mmoo dodMols
BLIMDY, Mobsz Imbrgsl 8-10 3 bLogmdab dgmby obGomal 39-
0560 3oMLEYmo 3306580, HmMImals dos dmmmdng 96356
Byemol gogmo 3o@oMs gdglb sBgbl. 53 Bysmmb bymom domsegg-
3056 3byg3dbgdo s Gyob 3gMgmgdo 3mg0dal dosdmgddn dmdem-
d0b Mmb. agbzgds hobobobnm dwamdstgmdsda dyman baco-
39600 gm@Igda. dmg0dg g0 gobogmagmons.

dgLBogmoos mg3sb domgnadgaemabs (1964) s dmMolb gqt-
3905350 (1968) doge.

3ol JoMnsba YabzMmmn — dpgdomgmdl dngsmnsl do-
bogol 8dmbagmgom bsbomda, dgMmaggdal Bgmsadal Ladbmgo-
>dmbogmgo 3ommady, dwe. Inmydal (do. Ggbycol dotgzgbs
965 35000) b0, Dzl mbowsb 1150 3 Lodsmemgdy. go3mde-
353980 §3905(39M(3mmo (656730) sbsgal JoMdzgdbs s dgm-
39m93d0. qxbzOgmal dgos ©s J3gms 65Bnmgdl dmEals Lods-
mgomd bbgomds oo brs nymb (Medwgbndy smgema dg@n),
fasb 3066Mm bzMgmoesb 3sgMal ddmagmn bs3owa ogMagl.
Lagntms b3gmagmbagm@ggmo.

dgLBogmoemas 3. g9Magoagsl dngm 1989 Ggembs.

33Ms bgdmom smbgFoemabs, Bogsmasl dsbogdg dMsgsmo
Lbgs 3oMLE Mo o, dobGo, YBLIOMmo s 3zndg Mbrs SGbg-
dmdgl, Hmdmgdas b3gEnsmu® 33mggzel dmombmgl. dsbogol
L3gmgmEmann®o 39ML3gdE039000 godmdwnbamyg, Lagntme
d0a3ohbns 3mBagamdng Imgbymb 3oMmgoem segnmgaen b3gmgm-
9439030980 babgMdmaga dgMommgdoom, Gadaz dmbsbarmgmds
39(3009690m56 gmsm L3gmgmbdm®mELdgbgddss bws dnnmmb.
LabyMzgmos 3bmgmo bL3gmagmemagdals Rstmgs(s.
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01930 VI. 6303 V0L 03330 KO 35010
3036»BITIBNL MONMBEIBdN

dogomnsl gofMgdgmm dsbogdy, agmImmgmemaond-ggmenm-
309960 306mM5g0l, INOHRME0bsdn 3MHo 3Mm(39L5d0L 06 gbLo-
3mdab s s@bgdmmon 33mag3z980lb (dotrysdgoma, 1963; 1964) goom-
35mabbobgdom dgndmgds godmaymb Mgmogiol Msdwgbndg 3969-
&0 G0 s omn gogM(39mgdal Manmbydo:

1. d3g0s3E3GEmme (9Mhambamo g330gbab) 3563mMbsmemn
3569800 3338 Lab3maba@m LGENJGNMI3n Rsdmysmndgdmmn
Ro3980mo mM3s §3d@mbagcn J338uma (MIyYma), 33GLEGAL
dsmdmn 54§n3zmdom s 33ALEMN BMMIgdab BsMOm 35630ms-
Mgd000.

3oMLE Mo 3MM(39L900L 3obgomaMgdals dofng asbLs JmMy-
b0 godmombgzs ngatnsl dsbngol sbagmgo bsboendo batdmeo-
a9b60emo dsmgdnmo (geHambama ga309L0) 3oMdzgdoo s39dmo —
&9d&mboga@ar Boggdoee Jaedgmo (@Mdgere), GmIgmbag - 8>-
tmodgnemo (MapyammBuiay, 1971a) 8948mbogne ,.3memoge 8moblg-
Bogdl. Jgodmmo gobgonmamss gobmmomao 8-9 33 dsbdamdy (bogs-
bg 3-5 39, Jo&MEMAL 5x3mbaegmgonlbs 3gb) s dmemosbaw Lok jema-
b& LGOYIE N0, 3gMdme, ol doMmzgdos asbgomsmgdaemo. do-
bo RGomem RGmEb 8339890 30Md30L dMgqda LadbEmgomnmss ©ob-
fogno, badgsrmme, 12—150—0(:0, beagnm LadbMgoo gmMms Rfwormg-
0000 ©3brmadom 25-30%-0m.  J303mmab sdmgbo 60d6mmnd0
3gdsmgmdl 900-1000 3. bodscaeg by, beemm domo Athnemmgoinsb
5 LOdbMJoNEsD ddmBGsMagmamn 3oMdzmmo byMmgdal bodageng
0bdgmMmMNEsb  5dmbagmamabsggb 1000 3g@Mawsb 1300-1400
398Mody 0dMEYLs. 5mbndbyyma gfmnsbo Rsgg@omo dgsdmmal
BbL3gM0 symEBamns JdALEG MmO 396gbabolb Msdwgbndy (3-4) dgm-
69 (0300 398 gdom, HmBgemms dmtnb sebsbodbsagns Bogmmasl
J3909mo (demn) (L. 62).
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FO% s
r. Ledarsale

L. 62. Boggm@nsl dzedmmo (0&3memn) Bogsmosl dobngdg

bgo o@Imbygfmmo bamgdgdol dombgmegew, Bogamasl
LOB3ENbYE Jgedemn Imgmadamos IMedog dbgwsdafrmm bo-
390 (0g) o6 hogmgmom mM-bsd dywdng dmddg 3306 ©gdo-
&ob bysimb) s 3mbnmo s@dmbygMmmo bomagdgdo dommosbaw
Rongmbgds Lom@mdgdn — 3mbmMgdal, dsdMgdal s badMamgdol
39939mdom. bogm@osl Jzsdmmolb gbggmdy, asbLsgmmmgdom
3ol 3gMoggfogm bobomgddo Bmash aodndzmgdymmons 838 Mo
s 5md-bgbmBsbyMn Bysmdoamsemo (mabgdal oo Momogbm-
d00 398(339mmdal godm) 3oMdmbadmma Jobgdn, MHm3gmams deg-
9%0 bybGoEss IbEMNMO 3gMaBMNNESL LobgmabyMa MIYmOL
(3968M0bd396 s gdmbgggzs Mgmogyal sbsl. gb gad@o bgmb
MbymdL dmbmmo 5&dmbygMnmo barmgdgdal dgymgbgdslb mabns-
bo 4obgdal bgwsdnmgddy, bmmm d98wamd Mgmagyal LsgGom
sbMoemmdal dodsmoyymgdom bogomgdal gomssmaomgdsl s
909530 3oMEsGgbal Mdbgddn. of, Lowsy datgdnmo 30Md39-
d0 560l 35d0dgmgdyyemo,  sanmn 593b Bymagdals 3mb39b@&Ma(30-
sb, bgwadammma Bymgdol dmsbmddsl s 3oMLEMma 3Bm39bg-
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dab gosgd@onmgdsb. sbgom ¢6bgddos magdmymamma dogotmoasl do-
Logdg gobgomamgdamo bgwadntimma s dobobgzgds gombEmmo
BMIgdal oo MIMagmabmds, MmamMozss — 3oMLEmO 3m-
b gda, dodmgda, bgzgdo, moMBoxgdn, Fgodn, dsbBgdo ©s Mg-
b 3Emegdo.

Boggm@0sl Jzodmmol gomamgddo mezdmymoemos dogsmnsl

3xbogdy Regdry daggegamo 80babgzgds goMbégme LoMygg-
b0l oo 3Magmgbmds, Mmdgmos 36ndgbgmmagsbo bsbamao

&yg0 abbbgds. o gobgomamgdamos s MibzGmemgdocs, Mm-
dgmms dmmab LoggMomemadms — baggfMomagsbs (,553393500) ©d
Bmome3396s. gb 8gd@onmo NabzMnmgdo xgM-ggOmdom bobo-

mmM0355 3odmyzegmo s bommdgdo goaddgmadal 3g9Mb3gd-
&03900 go5Rbns.

Bog@nsl Jgodmemdn Rogmboemo Bymagdoom brgds LabHommds
30g56050 dsbogol Mnwgbo s Ladstmggmmlb geo-gMmo ddmog-
0 s bysebza 306obgzgds Benbsmnl — @gadsbol (bysmdgdmg-
30 Bl LbagaMsym Gatommda 30 daz—b 59358 90s), M3 hggbl
309t 94L39M039bESE SHNL oL MM oL,

2. 3035605b 33bLngal BEOGM336-3mEM3360 Mgmagyn, aMs-
30853090 3Gm39Lgdalb gsmom 336300569800, Rsdmysmndyg-
3900 J39033ME I ©363Fmydym JofMg3gddo.

dmo(393L dogamnsls dobngol dgdmagemagmam htoommgmy
s 3dmbagmgog® 3ommgdl, Bmo@mgzseb-3momaseb Mgmoagyl,
mImado(s . 3. brmdabbymab, gomsbystial s bogs-momal bg-
md9800 3omadmBgoobsggb 9d396006. dogatnal dsbogal Athwaenm-
90960 ©d 5dmbagmgmMn domameymoGmgsba 3ommgda, MHm3-
magdoiz 6939@900L gobbgtng  Asdmysmndwbgb, g3gfmamn gob-
66930L ba3Maemgdol gobgomamagdal @odommo Mganmbos. s Ra-
Lobgolb gobsdoMmmdgdl JoMmoggdol ©s Bme@ggdal bgws 3owab
33bb3M03 Jobgdals Jnbogsbo @adsdggmmmdals 4ob@gofmgs. dsma bg-
©3306980b @obGs 45-90%-05. Mgy 3ol (3060l s ogaasl)
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Rthomm- s sedmbagegorn®a dbsMgqdo (30(390ms ©d boMdmeo-
aqboemns 200-400 3. Lodsmal JoMoxgdao. dogatnsl smdmbsg-
mgoyMn dsbom@o Jomagal bodseeg dmasb 500 3-8rg(s ombyg3l.
965939800 dofdn gobgomafgdmmas Jzscms gtmazgdo s 3megza-
-0 9309M-RIEg3o Mo baggbgso.

o aobgomemgdym gmo@mzsb-3momgeb Mgmogxndo dgad-
mgds as3maymb aMs308s30m0 BaM3m3mdol  3megdgszmco
s Rodmbadamo 3omagda.

3megdgze36o bomdmdmdol dggnmo gomogdal Rsdmysemo-
3908 05353306980 89d@mbogn® Mm3939006, 396Mdmw, 30
33960mo  35666730L BadMamgdal Gotom go3M(39mmgdobomab.
BB gg00b s 309980l gobBzMng 3oMasm sfal gsdmbegy-
mo dmby3g80b LodMEYggda, bmem dom doMdn, Lowsy dzgmmo
39mmgdo dmagMagds BaMdmeagboemos, Mmami(y 358 Y9g39dmemo,

by ,,d0339m0* 430l B 3ogdn s Jzsms gfMmaggda.
Rodmbadammo 3omomgdal Asdmysmndgds dofomsmaw gabogy-

60 30dmB0@30L 3GIM(39L9dM6 sG0L s 30330 gdmmo. d(396561g-
@emdals 3mgmgdamo sMgMma3oMmgabn mommemmanm@o o3 9-
dmegdob 3390 3memgabo dgesdoMgdo ab@gbboym gabo gy
35dm30835L gobo(30006, Moz PAMMS 3o63sgemmdadn 83 bgws-
300Mg6Dg 306530MmbgdL 3sd3mazzo@ o doboemals badmdmom mo-
6980b 6563 J3bsl, HmMIgmms edmmmgdgda Mmamty bgbo gm-
m9130mboo d0ogMEgds. Bma@gqddyg, dmash 9dzgds wsoymo
bo3MdmmM3b-30MmbEma b 3owgdo.

3. 3dsLogab 3m3mbagmgo@ma Ladmsmmdmnsbn Gyob 3o6-
LMo da, R3dmyYsmNdgdyma demmznta LEEYIGYMgdon
©33Lb3Mgem J3gS33MEMm 39MdMbsGym §s6733n. babosmwg-
35 336bGymo 3Mm(39Lgd0b BsBHMM g36z0m36gdnm.

M9moggolb gb Bodo dmazagl dogsmasl dobogal z0nEgL
5dmbagego baboelb s Bogg@mnsl bob 3mobn@o J3084mabogsb
a53dmymxnmos 3ngdmnsb Mm3z9300, Mmdgmocsy goab 3.9. gasmbs
5 8085605 dmEab s 3M(3gmEgds AMnmm-smdmbagmgomnwmsb
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LadbMgo-sbagmgoryfn  dodstoymgdom. Mrggzob dgogasE
356y439@0em0s 3obogol 833930 dsgdnemon, 330 ©d smd-bgbm-
3sbyfn bygdgdo s dmMgamadym bygdsdoyg s¢mbagzl. Memgg30L
babab gogmemgdoo 3oMbGgown Jobgda dmogf sbsdMsmagdammao
s 33bbgMgmmos. 3sbogolb M3z0enMgL smdmbsgmgm bsbomda
bmogao ngMgds Gabmmo-sbbo-xgo60ab Lobgmbmogdom (36mdo-
™m0 M3930L aLOZEMgM0 sdmMEMgds, MmMIgmng sgMgmgg 0b-
393L 3oMLEBZoEo Jobgdol obnbB ool s ©ba3Mamgdal. o,
bbgs 33069 booal 393900390 BaMdmeagbara. sebadbymao
&3d&mboggmn Hrggzgde bymb gbymdgh @Mds 3gM@ggmn
badMomadals Bomdmdmds-gobgomsemgdsl. aoblbbgsggdmmo gob-
LBoemMdal s L3l BadMamgda 3o 5bndbym Dmedo oG-
LEOL 0bBbLoYMn gobznmaMgdobamgol bgmbaygMgm 3ammdgdl
4960b. 3o@bGmma Mgmogxmol Rsdmysmndgdsdo dmmyn® Ggd-
&™Mb0 3oL, Mmam(3 hsbl Bodygsbo Gmeman gbaggds. dotmmas do-
35605 dobogal gb 3mbszzgmo ab@gbbomn byzg@gdom, bodma-
™gdom s Jgbodsdobom @s3sMbEMEMdnm gsdmamhgzs. o Gom-
OMEds gsbgzomafgdamo oMb mmn dodMgdo, Fqdn, dob@gdo.

396LE Ym0 LomENggdo 5mbadbym bmemdn domse bodsemeggd-
b3 (1500-1900 3) oM0b ©oggodbofmgdmemoa. 3. 3. dngsmnsb s

®360b ©sbogmgm s LadbMgm FBgMEMEgdDdY BoMommess bam-
dmeagbomo (30(390M3a39M9d0560 dodMgdo s mMINmgdo, Hm-
dgmms boe™dg bmgxgm 20 3-b o@bgslb. BoMmdmmagbamoas do-
3033md3g00 3oMbEmmo bystimgdn s dgwadoMyyemo bs3smgdo.
3b0dbe dmemdo 0egdl bamsgglb s aogmabgds 3ombE Mo
dobafg mAbmdnmo (d. bmdabbymoal dot(3bgbs dgbsgawn), dals
B9MEMEGEdY 39bz0maMgdamns 3oMbEm bosamagmaggdo, bgzg-
30 o aMBoggda. dsbogal 8dsgg Dmemdn go9w0bgds d. s
(8. Babynb dotrgggqbs 3gbs3on), BMIgmoz MmamM(s . Botra-
sdzoemo (1964) scbg@l Lamaggh omgdl 3oMdz0l badMamagdowsb
56693000 53m3Bsgaemn Msdwgbndy dmwdngdmgdgon bystmosb.
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4. 3dbLogab ByEIEIMEYmo ©d 3smgm(396-gm3969Ma 356-
dmbs@mn  Jobgdnon 333dmmo  LadbMmgornmn  dmbmgmabymn
LEEYIEMab LgFa, gsdmamhgzs 35ALEG Yo 3Mm(39Lgdab >JEon-
3m300, 33GLEmo bysimgdal g33mbabgmagmgdonm, dgbymvem-
3M5308330mo 3Gm3gbgdab s 33AbGYmo-gHmdoyma bod-
8Y7900b (bLagggbegdalb) as630m3cmgdao.

M9moggob gb Godo badbMgonwsb §336M0b dogsmosl dobogal
DM3mbmmo Bo309L0L  Jobgdoor vggde bbby doMogb.
00 dmbm3mobymn LGONJG ML bgMol Lobomss batMdmeoagba-
mo s Bgemadgdol LgFob Labgmbmegdomss (36mdoema (Mapya-
wBuM, 1971a). ogo sgqdmmos bgos(39M (39 ©d 3dmgm(396-
9396960 30604398000 5 aLOZMYmNEL sEdmbagmgmabs 3gb
dobo Lodseeg 1000 3-sb 1200-1300 3-3g 0dMIYdS, Ladyysemm

bodseeng 600-700 3-05. 5¢0bndbymn bgMo gsdmymenemns Lob emo-
b0 doamo Bobognbsogseb aobbgmogn (13g@gb dgdmbggssdn dg-
3300 b5350L dm 3mgdymn) bgmdgdom, bmmm mege bgHo
656936 9dmmos 3. MmAbmNEal s 3obo oMgggbs dgbs3o0g-
30l — 5@o30bsl, 3oL, byl s bbg. aoMmogsmodm s 353339+
00 bgmdgdoo. o7 badmeagbomn dmgngMon gsbbzmMngn ©g3tg-
Los 33gs8s dm3mgdamos dnedngo bymob bszeml s dzgm,
333056 bgmdgdl bomdmaagbl, Mmdgmos asdmdydsggds dsbo-
30b 99356503690 5Bg3930L BMBDY Mbos BmBbsmaym, MHmIge-
35(3 godmabz0s 3oMbE MmO 9ol mMbal sbggs.

8ogom0sl dsbngol LadbMgo ImMbm by BaMEMddg, bg-
QRIEOMEIL @S 35e2gM(330-330R9MEIEYM goMmdmbag e Jobgd-
036 05353306198 9m0s 3oMLEmO 3Mm(39Lgd0L nbEbLaYMO as-
dmgmabgds.  390LE0 of LEYma b3gd@Momss bsmdmemagboema.
BIONMESS 3obgnmamMgdamo 333msMn bgmdgdo (bogmdgmadamao
435869 gd0), dsdMgda, 3mbmMgda, 3oMmbEmma mM3s gobMmdgdo
s JmEg3oMgdo, 33039980, gdo s dabBgdo. IMszmapss bat-
dmaqbnmo 3mwdngdmddgmn 33069 5 0EgdnEGNs6n bystmg-
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b0, MHmdmgdacs d. byl s bbg. bgmdgdlbs s dosm dgbsjowgd-
do Lbgoabbgs dggamogdom bodsmmggddg g398mgEnbgdasb. bm-
30960 byseimbdg Imbymdoemns bamagg baggdmds s babdgmawss
a58mygbgdymo.

3sbogal LadbMgm GgMmEMddg, LyMgdol Gomamgddo s 3-
3063905 05300960375 GgMobyymo LadMEyg (Loggbndn), Mo M-
m073d0 oM@ gbal BgM@omgdal b gofMomdms LodMHGyggdolb
baboo M0l boMdmoagboema. . dsfrmadznmob (1964) dogm sbg-
o0 LodMEYggdo gsdmymaom ndbs 3. 3. bbb (Mobn) s mh-
bl (bodn) bgmdgdolb ggMEmMdgddy. odgwsb dw. bymnb
B9MMddg sbgma badMGYggdolb gomms@gbolb bgM@nmgdo ©o©-
3960 0465 d0bsMol 3omadm@owasb 60, 150 s 210 3. Lndseemg-
90y (3. byb 3omadm@ol sobmmu@mma bodsceng dosbemm-
96000 400 3-05), booemem 3. mRbmdn@ob bgmdob ggmomdgddy
35ms@gbob bgmEnmgdo swagboem 0dbs bgmdob abzgMnwsb
220 05 280 3. bodoeggddyg (93 sanmdy dw. MAbmMIPMal Jomms-
3mB0b sdbmenEMo bodsmmgs 380 3.) s 396 0465 saqbarmo
3. byl bgmdob dzgos LodMEGyab (60 3g@Mnsbals) dgba@ygobo
355G gbol Dgmaedamon. 333mg3eMo goMmms@gbol Loggbnmgdal
aEm0gmndgdotnbdomgdom (3. byealb 150 3-0060 Laggbamo
dg30mnb3omes 3. mRbmdnmal 220 3-006 LoggbyMmsb, bmenm
byl 210 8-00b0 Loggbyma mAbmBn@ol 280 3-006 Lagggbm-
®3b) domonmgdl dsbngol byzg@om sDg3980Dg sbemm ggmemmao-
a6 bambyendo (3ms o dgs dgmmbgmedn). 33sbmsb, sembad-
653L, ®m3 Bgd@mbognco sbg390s dngamnsl dsbngol ordmbaeg-
mgor® baboemdn ytm LEMogsn (3g@n 33madmmom) botdm-
9005, 300009 sbagem® Bobomdn, Ma(s 3sbogolb 3ogbmdg@Mamem
LagggbMgddn(z boommam G0l gsdmba@ymo, 3gMdme, dngsmnsl
dsobogo 8dmbogmgomnbs 3gb Mmebsmsbmdom dommmgds.

3mbmgmobamo Lyl goMamgddo gobgomemgdamoas dgb-
Yo Mgmogans. of 3sbngolb LadbMgm-sdmbagmgo baboemda,

161



bmg. MdgMadgbal absgmgomnom, Bgmadgdol Lymolb Lsdbegom
B9MEMddy asbgomamgdmmon dgbymman (30630 Logsby 1 33-L
smbg3L. dgbygio og@oM gobzomamgdal mgbss dgfMommyymao
a3bogMdmdl. dgbadgmman sbszalb cmabgdobs s dgMagmgdol o-
39693eoboeb ghomsw 3oMdzgdos nbamgss, Mol dgogaswss bdo-
50 50300 343L 3o J30L mmMEgdal ImByz9@oL S Jgoms amm-
39800 Bo63mJ36sb. 5345350, 3. b. MdgHbgbal dggmn sdgbytn-
mo (30630L bgsdomn MLEMMLEMO™ ©s ogsmdgdamas, bm-
356 3gMomeymo §dgdag 300sMEgds. Mmam(z . dsM¥gsdgarmo
(1964) 50b0dbagl, bombmmdon (dgws dgmobgmedon) of gobgomsg-
dmemo agm @Mm afmeboomdmon 3gbygtn, MmBgmdss goms39@e
3. BabnMol ymegzoemn bgmds (3. Ggben 03 3gMommdo 53¢ednb-
90 3. mARbmdn@ol dndstmomgdom dognbgdmes) s dwnbs-
69 godsgm 3ol emg39bmgm bgmdada. 83 dggem dgbygmdgs go-
dgbgd o bmes. mdgMsDgbol 360d365emmasbn babnmo. o4, 39b-
Y6980b 0 J35m(3396980L  BoMBmgdbsl bgmb xbymdl Eyg9d0l
a5hgb3o s dgbagdmbrmgmds (356Ls FmMgdom mobbatn bamgdgdal
393039 980b 13698dn). 3gbyMgdo s J3oma(33969d0 gobgnmag-
dmemns Jogamnsl dsbogal LadbMgmo BgHEMAL bbgs sanmmaddacs
5 Bg3mo 5¢bndbyym baemgdgdmabss s 3sgdoMgdamo.

5. 3sbLngab sbsgmgaMn s LSIbAgN-EILIZMmgaMa 356M-
LG dma. 353dmaMAg3zs 33MbGYmo 3Gm(39Lgdab nbE9bLayMa
3563000569800, EE]E0ENS60 3m3muda@ma Bysemgdabs ©s do-
Babg393s 65350930b a3dmbabgmgmgdom, IbsMgnm-drmzayMa
&am3bymo Logggb@Mgdno. 353m3xdagzgdymos (333 ©d J39-
5 33mgmagby 3563mbsgmem §5693dn.

M9mogxob gb Gndo dmoa(zeglb dogomasls dsbogal m30MgL
abagmaom s LadbMgom-absagmgorn®  Boboeml, dw.bmdal-
Byemab 308339070 bgmdab s 3. doddsl (3. MmAbmBmE0l Botixgg-
s dgbs30000) (36965 RgMEMEgEL s godmoambgzs Dgmadntivy-
™o ©d 0Babgzgds 3oMbGmo gmmdgdal bogbzom s bogtgmaon.
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8. dogdsl Bgdm Bgemdn, 39dme, dab Bysmdgd 3egdo o bal ggé-
mMd98Dg gobznmamgdymos dgdo s dab@gda, bmemm byosdnin-
™m0 BMMIGd0sb 3oMgdo s dadMgda. goblsznmmgdom bonb@gmg-
bms 3. bmdabbymal do6(3bgbs RafMmmda 3o@mbEMm og@ngmdal
s 068 96LngmMdal MzgambsdMabom (bmes. Igbymal Bnwsdmgdda

s dob bgzom). o aobzncmsmgdymao oMb mmo bozsMogmggdo-
56 baymMsEEMgdms Jmymb s dnEndmdnb demgzndggdo.

30gom0sl 3obngol 5ebadbyyema dmbsgzgon gsdmamhggs 0do-
05(3, mMI 57 3. bmdobbymals doM3b96s RBgMEMEbY sanmon 5dsl
3sbogab  (3gMdme, boggm@mosl  Jzsdmmal) Low@dgda Rogmbaemo
Bymgdol 06@gbbomm gsb@z0Mmzsl bgmdal ggfMmmdol dofmdo go-
dmdagam  gndsbols gmgembym bystimgddn (Ladgormm ©gdndo
1200 m/63), Hedeal dgbabgdss bgdmo g3Jmbos bLamdatn. gb god-
&o 3sbogab ggmermagogmo ©o ggMdme, beHléamae-Gadémbo-
3960 Lo@ma000m Mbos s0bLBSL. sbadbmm brmendo Lbgs 360d369-
mm3560 ©gd0G)0L Bystimgdazss bafmdmmagbaeman. sbg dsgsmomag,
Jmymb 8030800056 g3dmBdagaemo bs 3ol gdn@o 25-30 /63 oc-
6g3L. @oEEgdaGnsbo 3eMmbEGMmo bysmgdn  sbggg Bomdmeoaqbo-
0o 3. dngdsl bgmdada. ol bamsegngddo aod3mdwnbamyg 3ol mmo
Byoimgdno abygds magsr 3. dngds. LagmMowmgdms, Gmd Azg6L
3096 Ro@ofMgdmeds 0brngs@mMmmads (300903s oL MMs dng-
dob 30MbG gm0 Bysmagdol 3o3dnt0 Bogm@osh Jzedmmdn gm&do-
98 3060bd393s Byrgdmsb ©s dgbadednbsam gadsbols Bystimgd-
036, o3 dobongol RoMamadda badMaormmgab-3omb@mmoa Bymagdals
9600560 Mbal 5MLdMdNL sdosbEBMgdgmos.

od3g by dg3hgfmgm 3. bmdabbymalb bgmdsdn Laggemg
33030800 @Hmb Bzgbo Logdbdgmezem xagBeL 80ge dogzmyg-
IO 39RIORFIIP MRDY, BmIgmbas seaermdrgdeMymdal
dobgzom gadsbob mmen 396mmgo. 50bndbmmo mmoo Lanb-
&9fMgbms 0800, M3 030 oM M0l sEanmmdMogn bsMMAmMdal s
od 9bs dmbggmoammaym bszdsmm dmmn 3s6dnmnsb, agmemm-
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3096 ba@byemdn dmngfo dbgdMngn 3o@obEMMPMma 3Gm(39-
bgdab Iggasw (mgygsgs s bbg. 2015).

mmEo 3gdsgmdl 3. bmdabbymal bgmdol dom3bgbs do-
mobdges 3oMmggm GgMmobmm bagggbnmdg, doobstnl @mborsb 2-
3 3 (d30L Mboesb 298 3) Lodsmmgdg. mmEOL gocdgdmbgma-
mds 16 3-05, Lodoemg 5 3 (bogoMogom dobs 150-160 @).). ow-
60dbemo Do, bows mmeo 0dbs ogndboMgdamo, J3gws
(3OEHMO  3oMdMbaGyema (39Mdme, 306 J3900L) Jobgdal aog-
M39mgd0b s gomb BomImaaqbl, bmmm Bmamezqdmmo 0=
dabol mmEo® 30639moEn IMZgamogMgdom, o6 Bomdmanagbos
39MdMba@yemn 5390 gdols comeols (L. 63).

mmEEsb Imbs@gbo 60d¢dol madmEs@mmammon dgdmbag-
30l dgmgase ©s0ga060s, B3 0go dsombamo sbs 3ol gom 3obmag-
b0, B3Momdst(33mmgabo GBd30dsggss, Hmdmalb doGomswo
456930 a3b309ds 3. bmdobBymal Dgdm Bgemdn (I'eonorus CCCP.
Tom X:, 1964), mmol 35530bgemo s@aombsdymaznwsb 4-5 33-
do s 36(39mEgds 30l Bgdmo mE sogm 3ommmdg@Mmdg dnbs-
ol Lamagabsggh. 9. 0. gadsbal mmmeo RsdmE@sboemns 8. bm-
30bBymol 3omedm@ ol dodsmormmgdom 30Mgg9d0lb gogM(39emg-

L. 63. gndabob mmen
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NG T a— </ -
/ ©godsbols enmroob paEssmpoergdol Lagsforee dodatorgeyds

by, 64. gndsbob mmEol gossanmadal bagsmamom dodstmmyymgds

5bodbyemo B d@0wsb gsdmdwnbatg dgadmads gogomayy-
©mm, M3 3. bmdobbymob bgdm bgmdo, 9o ML dmogfo
30bobdgMom aodmbggmmo 39bycab, 3emogbgagal o6 dsmo 3madda-
BoMgdmo 30M056@0b dggase  3mbes 3nbsMol omadm@oel
domnsbo dgamdgds s Gdab gohgbs; Bymal domegnl sgcmgg-
d0b d93ga 30 — dobo 9 (39d9@0 393935 S dgMn g (3M-=
gemo 653500 39d39mdoo MmEgdoL s MgaM(3MEBmn Jobo-
ol 3069396 3. bmdabBymal s dnbo dgbs3ogdal gomsadme@bs
©> BgMEmdgddy. o3 dbGng asbbszmmmgdom LogyMommagdms
dmo og@m dsomby@® dmMgoModm Jobgddn gs3nbatyg 3.
3350356l (3. bmdabbymol 8oMiggg6s dgbsgown, magmal
30@s3mydn) bgmdol J393m bgmo, Lawsg bgmdal dotgz9b6s Imb-
Bnegdam bagggbyMdy 808meyeb@aero (30e3gme 8mam3gsy-
o mmEgdolb dobs Medwgbndg sognm Gmbalb smbgsb. 8bgsgbo
booEol mmEgdo sgndboMgdae 0dbs 3. bBmdabBymal bgdm
Bgmob bbgs dgbs3omgdals bgmdgddacs (L. 65).
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L. 65. agomadatols cmmegdo

»©90d5b0b MmMEN* HmamEz RsbL, yzgmadg ImAL gomss-
30gdnma, 35MEMPI0 653509806 Rod@mdal Dmendn dmb-
390600 gMHo-9MHmo MmMEcsgdbos (mggsegs ©s Lbz. 2015). gb
®m3 dmogmo 30bobdgMom gs8mbagmmo 3mwgd3930L 3OM@Y]-
&0, g33L o6 0b393L. sLgmo oo MMEdoL gswsspgamgds dg-
mdmagdgemo 0gbgdbmes bymal gbgManol gofgdyg s msbss Aggn-
mgdc030 Bysmbs@ebol Mgg0dal 30MHmdgddn, Loddg Gm3 o6
33Jmbmws gobbbgsggdnmo Mgmemmaoymo dmbgdals bsjogdmab.
535bmab, oo dmznmmdol 3mEgd3e30 396 BoMmMn]dbgdmes,
09) 53 Bgemdal 533900 Jobgdo o6 0gbgdbmems 89d@&mbanMa
dmogf sdmomo s domamo gbgManol 3nbabdgmgdo sbgor ggg-
M3l 396 g53dm0y3obms ©s3ysMgdamo 3m3gmbEBo@nddnl dogm-
30Mgmdosb. Mmamez Rsblb, 3mEgd3e396ds 3oM339mmo ©EMm-
007, 3oMOS(3 goa3gBd bgmds s ©oEo MemEabmdom bymob
306530l ©oaMmM3960L d50mga Imbos 3odbamals aofmggzs, M-
Loz Bm3ygs domamn gbgManal gsMzmeymo 6s3sgdals hodm-
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gomndgds. 353053 gl bogowgdo  Rzgmmadmngn Bysmdznsbn 3o
0Md, ad(30magdom dogsmo bodgzMogol Jzo@omobmgaba 6s3owo
Mbws ymgnmogm, Gmdmolb gofgdg, aMeg08d(30mn domgdosb
353m30bsMg, sbgmn oo J30b mmEgdal gows@sbs dgmdmgdg-
™o 046gdms. 3baagbn 360336gmmazsbo Lnnwol ©s 0dsg3g dgco-
3960mmbolb 6sbommmdMog sdsMbamo mmen 0dbs sedmhgbamo
,»©090d0bolb mmEab® Losbemmgglb, Gmdgmbsi bgmmzbymMan ©s-
3353980b 3350 g@ymds. hggbo goMommom ogn baznm@Gm wo-
60dbyyemgdoom gsdmaygbgdmes (L. 66).

L. 66. 356 (3MB0 /gPsdmemal bognmEm ©obndbyemgdols cnmen

dogotnsl 3obngob obogmgm ©admmmagdsdg, dw. bmdob-
Bymal 488 339m0 bgmdals dom3bgbs Jbamglb, bmes. Imbymals Jogs-
3mgddo B3MeadgbBymass gsdmbs@mmo ™ @gmsbameman (10-12
3 > 20-25 3) LoggbymMa. orbadbyem Dmedo . domgsdgormo
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(1964) a53mymals byl 3Bmagamolb gomws@gbal babom Bsmdmeo-
3960 @M domam 30g3 MM Gamobmm Loggbn@lb, MHmdgmmes-
350 gMo-gMonb gbogoMol dmygebommds o43b. ngo dwgdsmgmadls
Bgolb mMboesb 400 3 Lodsmmgdy s 3. bmdabbymal bgmdal
BL3gM0Esb 130-140 dg@ M Lndscmemgdg. 3w doddsl (d. mAbmA-
0l dof3qbs dgbs30000) Mbsdgmmag bgmds Lamsgnm dogatnsls
35b0g0L sbogmM BobamDgs dndxgbormo s smbadbymon bsgn-
&5 3ol bgdm goamdgmgdadg 3gdatgmdl, Mmdgmbs . dotin-
5d30mn 3. bmdobbymob dggmao bgmdal badma dnohbgsl, beagam
535158060 doddsl bgmdsl, ymgom bmdobbymol Bobgmdsmac.
hggb dobomgda dngzohbns gl ImbadEgds, Medwgbsws(s, 3. dog-
dob (3069009800560 Bs oo 83gsds@ dnbogal dgneygcgdgem ©s
dgnbedsdm bobgmdamdo asgonbgds, Gmdgma doge LogMdgdy
bobnsmEgds MObsdstn Gommnm bogsbom, dMEYgmo Bb3gHom s
96 Doggemo 353m33og3980l dogmsemn bamobbom, Momss (396@Ms-
@0 mEodol 33067 dnbsmgos bymdgdabsogsb 333gmMan gsb-
bbgogwgds. Mmgme(y RsbL, d. doddsl 53¢s30bgm bgmdsdn dw.
bmbobbysemo nd ML gognbgdmes, Hmmgbsz ngn dmgdowsb by-
3dmo 5bndbyyemo Mbsgofnm godmmomms. d5dsbowadyg, Mbsgnfs
5 bobgmdamn gfmo s 03539 3gmeEmanygMn dboobobo 5Mnsb o
9L sbsga . dotgadzaemal (1964) sBM0m (3. bmdabbymoab Ggfs-
Lol sMIMNEMgdal @s Bsmn YoogMsLmOb JMMgmssoal bogmd-
39mbdg) Bobymo gsdynbzatgdol 3gfMnmoadmgmos.

5bodbyyemo GgMmobmman (3oMEs@qbal) Loggbymalb bgdmom,
dogomosl  3obogol  LadbMgom-sbagmgo bsbordo, Ladmsmme
700-750 3 58b. Lodsegby, BoMdmmaqbomas ImbbmMgdmmn by-
3060 (G gMsbyymo baggbmn), Hm3gmbgs gobmaggdmoa ogm
bmg. Mm30boamyg (83793s@ Babmgymamn). 5badbymn dmbEmMg-
dmmo Dgsdamn baMdmsmaqblb dgbmdmaw (sbsgmgmom) dwg-
domg aohalb 3o dznmo dsbogal badbMgom gBgMEmMddy botMdmeo-

3960 03 dmgs3gdgmo bagggbymol asamdgmgdsl, Mm3dgemacs
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bbb bobymbmegdomss  (36mdaema.  MeMbyb-m(30bsgl
bagggbyE@L . dotrmadgamo (1964) sdMsbomm bgwsdnmae dooh-
693, GmIgmag godmddsggdmmons 3gbadgmo dgfommal ©s-
LabEEL 303gF0E0 6 3mbEmFo begol Bog.

3939, momeg bodygom, 1bos dgzg9bmo Bngatnals dsbngal dgg-
@ 9Ombogm  bgsdnmgdh (bLaggbnmgdl). swmbsbadbsgos, md
9Ombagmo bgosdnmgdn Lbgsabbgs d3gmggzemolb dngh dsbogals
bbgeabbgzs babaemgddo sM0b agndLaMgdmma. sbg dogsmoms, .
datrmadgaman (1964) de. byl Dgdm bgemda oMbgdme 3oy atals
150 39800 gocdoggdslb s 3. mAbmdnmal Dgdm Bgmals 3mog-
3560l 220 39@Mno  aomMdoggdol (Mo smdgdmomns o3 bgmdoms
3396qd0b  3Mmgoedn), dns3Mm3693L . bmdabBymal bgdmm
5bndbmmn MbsgnMsl BmMBoMgdol ggmd@mbmemmany 3mbs 3-
3900L; bobmMBmMSM M(30bsmgbs s M(30bmaemgl (30bg-dmbsldgMls
deenb mbsgn@sl babom dgdmbsobmos dggemo babgmdamo; bagmsb-
39000 b3gemgmeEmaon®o BgEgMS(300L dg(3bogM-b3gmgmemmagdals
d0g 2004 Bgemls Ro@omgdmmo 33mgzqdal emmb dogamosl dobngdy
ox304bofMgdYm 0gbs dmLbmMmgdmma Laggbymgdal BMadgbEGgdo
— 683, 786, 1082 o 1192 398 58bL. bodaegqddy (I'opikon, Iu-
kapm, Banapa, 2004).

badBmbsme, dogstnsl dsbogal dggmo gBmboyemo bgwsdo-
900 @ domo 3MbLgdmdal bszombo KgMRgOMdacn Loamsbsme
o6 30l dgbbsgmomon ©s 833mma356Mgd0 dbmeme dsmo ognjbo-
96000 dgdmogamamgdansb.  @obmgl Egd@mbogn® sbgggdsms
35dm3z0bomzgal sMbgdomn 3603369mmds gbnggds smbadbyyen bs-
BJEYM0S OMMNMgdIL, M3 337035 3MImadms SEANEMS-
03 LEMSGNgMIGIME Logndggmb. dsmn boeMdobgmmo dgbbeg-
™S BOM LEYmymgom byMomlb Imag3gds dogomasl dsbogol
909530 BomImdmds-gob300mecgdal dgbabgd. 0dgmns gb god-
&0 30m35mabbabgdyemon 0gbgds Imdsgemadn 333mg3emgdal dng.
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3063001065330L OLSMEND

Gogmos dbggmmds dggm g3mdgdda 3oMbEma Lozstog-
mgqd0lb Bm@EIoMgdals dgbobgd, domy3g@ gL, Mmugbsi Mganmbo
09939099mm0s M3309060dg smsb 3g@Mdg dobo 3nfMzebogmo dogm-
35Mgmdosb s 835bmsb,  gabmeobsdonmn 3968 9d0L bob-
aMdmogo ddmgdgmgds gobozos.

3oL Mo Mgmogxnol asbzomsmgds Lszgmgso GgHoGmtn-
ol ggmemaono gobgznmamgdal s bagMomme, Mgmogxolb gobga-
MM gds-hadmysmndgdal gmbbg d0dnbsmgmdes (Lezhava et al.
2019a, b). dgndmgds omgzsl, MHm3 dogotmasl oMz dsbogdy,

abggg Omamez sbsgmagm bLogdstmggmmlb 3o@bEmmo dmmol
3sb039ddg (Lezhava et al. 2019¢, d), ©s350L@G3s ©d FoMbEMmO

9m09R30b BmM3amgds 0bygds bgws dom(3963d0, Mmegbss dma-
03b5MIMIIMBs 5G0gmMds Bobsd bLogzmgga dbstals 360dgbg-
mmgsbo 5bg390s 05 Jgbadadabae bgwsdnmal nb@gbboyMn gows-
93635 353mabgos (Llarapemn, Actaxos, 1971). gb 3Gmzgbo 3o-
©93 9BO™ 35dmngMEs 8 385980 MEs 33006 LaMdsG e babs-
do, 39Mdme, dgmBYM s 3MbGNE Lawznbgda, ML sSsbE-
90L  30335L0mbal  LodbMgo FBgMEMINELL gssmgibomo s
BObabE Mo osmdsMnmgdymoa (3gmEM-3mbE M) Ladgamg-
@b (modolb) donbbabgomal bamgdqdn, Bomdmeagboma doto-
Moo 30Mdzolb  3mbammdg@e@gdobogsb. 30dgMommdo (s
3mom(3960) drgal sdMsboma 3mgdgmgdol dgogase dngsmnsl
3sb0gab (sbggg gomhsb dobogal) badbMgo BgMEMEDY gomatwog-
ds 30dg@oggemo Dzl s8Mabaomma bodMEyg, HmIgmas (36mdo-
™05 MdMBY6-m(30605mgl ImLbBmEgdmmn bgwadamal (Loggby-
©0b) babymbmegdoo s 53gsda 700-750 53b. Lodscmgbgs baot-
dmaqbomo. 536Mngsw, 3odgMogma GMebbamgbool dgdga dogs-
050 3obogl 700 39@Mnoc sDg390s obe(3w0s, M3 035Dy Joyma-
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0oL, Hm3 dgbsdgmemn 3gMomeol dmenmb (bgrsbsmds@mm bo-
6530) 3sbngo Ly 3G 1300 3 8L NENE Lodsmmaglb smbg3-
s (3atyadgammn, 1964), 3ogMsd 01y gogomgamalbbabgdor ©qbyy-
(30996 30Mm(39LgdL (Lezhava et al. 2021b), Gm3gmoy b bogs-
s 00g3gMg6(30698mm D7g3905L s MMIgembs(s Mbrs 3odmagbans
dobo o@admgds, 35d0b ngn dg3tom domamo ngbgdbmes. 3ggwsb
353m30bsMg, dgndmgds 0:g3sL, HmI dogamnal dsbogdy s em-
L&3e dndnbsmgmds dmgm dmom(396dn s dgbadmgdgmas bg-
s dom(39bdnz 5 dgbedsdabsw  3oMmbEMmO LosMogmggdol
BMM306980b  ©sLObYabaw Fgadmagds Rsnmgzgsmmlb  domosbaw
3mom(3960 s dgbadmagdgemos dgs dom3gbags.

Esbmmds Fnomsbomdmdmdal ggabsd (dms Semom(3960L
930093, 3105bmogn& g3mdsda, 7 3emb Bemals bab) godmobgos 3o3-
39b0mbal (obmob gMomsw dngamnsl dobogal) sbsma sbgzgds,
t0boz Im3ygs oMb mma 3Mm39bgdal aosg@omMgds Mmam(s
Bgs306dg, obg 3060b 399 (TuHTHIO030B, 1976). 5¢bndbyyem go-
b3dn dmbs badsomggmmb Bomgs dmnsbn LobGgdob Mebsdge-
™39 LEYJGYMYdaL badmenmm BMEMFoMgds, MMBgmo(y goema-
b mEmysbsdas (Jgmobgmmo ©sbsbyabo, 3m05bmo3n& ©s hs-
QNG  g3mggdb dmEnb, 1,5-2 3mb bemol Bab) gog@dgmes
(Llarapenn, Actaxos, 1971). Rggbo gofoqmom, o3 xsdgdl mbos
13538060093mMEab dngsmnsl boe@dgmo Mem3z930L, bbgs Memazgg0-
0 obrm 3o30960L s dormnsba dogsmosl dabngol dem 3m&o
&99d&™b030L BMOBomgds, Mol Jgmgaswss 3Megd@mOem mgo-
L9d9dL 0dgbgb 3oMbE 30 Jobgdo.

>bodbyyen 3gMomedn,  boggmggn dbsmal 360dzbgemmasbo
51930800 J3oeEegzae 3almambrrs IbE™YIgegme 36m-
39bgde — 3oderoghes ad8mgodze @ bYRSEd, 23MggY
dnbsmgms LomMdoma gmbas. 83 ¢39bsb3bgmol dgmgasw dbs-
69 0b@gbboMo ©sbsbgzMms. godmogMms 3ombEmmo 3Gm(3g-
bgdo. Bodmadgs bgwsdnGmoa s Jobobgzgds JoMbEmo Gme-
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d9%0.  gfo@mMool  smdsgsmn  dmdMamdal  3gMomummmdbol
339m@a33sm 3:30dggdo hadmysmndws Lbgowabbgzs dogbmdgd)-
o ©mbggddg. Bmams Bbl, 3oMbGmmn LoaMogmggdol
93308, bagdeGmggmmb bbgs 3oMdzmmo dsboggdal (Asanidze
et al. 2017b, ¢, d) 3baogbow, dsmn gobznmamgdol sMmgmm g@o3-
by oMM ngm s 393306 9dmmo 66930060 Byemgdals dmJdgwg-
35b00b. dgodmgds 5¢0b0dbmb, M3 mgdwg 3oMLE MM Lozsmo-
9mgqdda 83 bymgdol dgdsbognfn s dodogma DgdmJdgogdol
33950m 335mns dgdmERgboemn (go@Msboymon, 3m3dsbws3gdmmo
s shgMg@omo bgmadnmgda, ggfal 3ofgda, dm3Mgzsmagdammo
»301d0, 4o g0dggdo s 60dgdn). 66930060 bymgdo mgbsaz od-
&oME Bl 0585dmdgb  3oMbGmmo bozstogmggdol s dsmo

LobEGdgdal (BaEndndnl, Jmb, bacab s bLbg. dmgndggdals)
BmM3domgdsdo.

53M0g50, dgodmgds 00g3zsL, Mm3 Jogomasl dobogol jom-
L& Agmogxnol BmIamgds doMomswae dmagnb@m 3963wy

o6 d3gs 3mgab@mzgbdn dmbrs. sMgmmo  3emgob@mzgbol
Sbomds MMM qbmemds 3mdMomdgdds (3sbawgbal gobs) gosdmog-

o 3ofdzmmo 6ygdgdol ©obs3Mamgds s, 35dsbowady, JoM-
LEBMIMIMIL  3MM(39LgdaL  of@ngmds. brgds Bnbstgmmo
Jbgmolb s dobosb gfmo 3oMbEma LomMyggdol dgdamdo
930308, 390 3emgob@m (3969309 . doGgadgaemn (1964, 1971)
dogomnsl dobogol dnbsmggdals aobbbgsgzgdayem dodsmmynmgdgod-
by B0o0mgdL. 3960dm, 8. MRbmNEn dwnbstg Gabmmol ws
3. byyMRs 3. BmdoLEYsmL YgMmEgdms, brem dw. bmdal-
Byoemo 53g530bmgmn 3. doddsl gomsadm@dn gogonbgdmes. de
3mgobEm(3963n (d39m93dLobnE-nBYbmbN@- 356563580
©MmM) afMdgmEgdbmes 39335L0mbalb Ladbfmgma gommal sbgzgds,
(3 61693M0g00 gogmgbsl sbgbos dobobgzgds Bymgdals dmd-
omdob 5J@n3mdadg s dmzndgms asbznmamgdsdy. GgMsbmma

LogggbyMagdal  3mEgmsool  Logndggmbdg .  dsmmadgnmo
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(1964) dogmomgdlb Gabymo g3mdob dgdgy dngamnsl dsbogol
130-140 39 Lodsmmgdg 5dg3980L dgbabagd, ML Mbos M3s3-
domMgdmeglb 3. 3. mRbmdnmal, bynmhsb, §gbymab s bmdal-
Byl msbsdgommgg bgmdgdol Rsdmysmndgds. 83539 3gMomeb
Mbws 9393900 dmegl 3. 3. bmdabbymal, mAbmdnmals s
dom0n dgbsgegdal bgmdgddo asbznmemgdmmn dxmgzndggdol (d¢-
o3y, Joym, bydyy s bbg.) gmMdomgds, 3gMdme 3o, gMgs-
GmoEsb 3ombYM 93mdsdn gomabams s ©malb Lobsmmgby
a53m3dgyMgds.

dogomnsl dsbngol LadbMgm dmbmgmobym Bgmmddy Gom-
omeE bsmImeagbomn dnwdog bogewl dmgmgdymoa gsbbzmngo
©9369bogdo — ,,3330560 bgmdgda®, Mmamiz RsbL aodm3dndsgyg-
dmeos dobogol 3065b36gm 0bg390653007, Mads(3 3odmabgas 3of-
LMo EMYbs7OL PMBAL ©sbg3s.

35340bgoM g0l d53am3 3gMnmdn Lszgmggo &gFoGmmnol
9mogR0lb  (33momgdsdn 360d36gmmaebo Bmemo  3oMb@me
360m(39bg0mb gMMOE 0053535 JmEyD3e396ds, FgbyMgdds ©s
0350 (3mBgd3s. 33 3gMomEmsb (Dgs Jgmmbgmmdo) Mbos nymb
©5353306909mn Bngdmnslb dsbngol LadbMgo BgHEMEBY, bmgs.
MdgMsDdgbol dnsdmgdda asbznmamgdamo afMebmombmma bo-
0ol (bogsebg 133-b omgds@qds) 39bygHn, Gmdmab (3om3ggmmo
1dbgdo 53¢sdoa(3 3obogMdmdl 3gMmompym assd@oymgdsl. bo-
gfome 856yMgo0, 3eregbseggde ©o dzema3gbgde Aggamgdto-
30 3mggbss dogamnsl dsbogalb LadbGgon ygMomdal Lbgs Bobo-
mgddo(s. o9 Igbadgmmon sbs3ob Mmabgdabs s IgMagemadol ©sdg6-
Y3eobmob gMmsm 30 J3900(5 gobn(3006 bamMagzel s gobsdamm-
39096 3mEgb35390L O J30m5(339690L. 5badbym 3gMomomab
Mbws 0ymb ©s393d06Mgdmmo 3. bmdabbymoab bgmdsdn gsbgomes-
f9dmmo 39byMgdo, 3mogdzezgdo, m3zoM(3MBgdo s o3 ¢)39bsl-
369emol 80g® 3, bmdabbymolb ws dobo dgbs3ogdol bgmdgdda
Radm@oboemo 9baMds oo go@ssanmgdamo cmmegdo, Hmdmol
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dgbabgda hggb Dgdmo g3dmbrs Lamdatn. Rzgbo sbMom, 53539
396omedo bos dmdbsmoym dumdadnl dmgzgadymo bobGgdalb
3000 Ladorgeob s8mdmerss 3er@gd3eggn @ @3sHEMBImo
3sbamom. 5¢bndbyyem 3gFomedo Mmams Asbl, dngstnsl dobog-
By gobgomatgdanmds dmgogmmds 3ombEmds bogsfmogmad ao-
Bo(zoms bafMgge s 6oboemmdMog ob domnsbsm sdmogbm mmeo-
boM-bsbgeg0 dobamom, ob sdmagmms Mganmbols 8q48mbognmo
5gd@03mdob dgmgaswm.

dogomnsl 3obogdy  mgobsmgal  8n33mgmmo 3oEmbEMmO
Logamngmggdal dgbbogmoalb Logmdzgmdg, dgodmgds aomggsl,
m3 doon Robabgol s ggmmy300L oMmdgdn Mgmogxal csgo-
LgOYMYEgbmb s doEMmEmaoyM Mgendmsb dndstmgdsdn o=
LgdomoE asbbgozgds MobsdgMmgabegsb. 39Mdma, LosaMog-
mggd0b ggmmyz0s Gmame(z Rsbl, Bombimmdo 3g@n nb®gblbogm-
3007 303@0bsfMgmds, Mady3 dommnmgdl 3embE o bo(ssmag-
mgqd0b ImEgmemann@-3mmgmdg@monma dohzgbgdmagdo, ©g-
9536980, ©3MBsDgd0 s LB3. 337sds@ DgsdoMmmo ©s Jobol-
93995 396ObLEMmo gmEm3gdal 9bgManmmo dmegmoMgds oJé04-
@ 3030bsmgmdl dbstn mmgmal s 63030l bs3swgdal dogm.
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dILEI3TNL 3AIISNIIR(N 360336ITMdO
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Loggmaz Moombl Lonb@gfMabm s dMdgemygmmasbo G-
0L mm-M93Mg53099m0 3mEBgb3namon asshbos, 3obbs gmomtgdom
30 390LGM-b3gmgmmmanmMo M3z5ebsdHoLoo.

3. bmdabbymal bgmds, Mm3gmars dngsmosl dsbogl gsdm-
yomgab gomhal dobogabegsb, gsdmomfggs asbmdgmMgdgmoa Logns-
3oboom, MbogsmMo 3mmbamo Gyob dsboggdom ©s dmbgdol bo-
0b&9cgbm g396m3gbgdnc — RsbhjgMgdom, 3o6ombgdom, gomssc-
30 gdmn mmEgdom, 3oMbE Mmoo Bystimgdoo (3mzmadgdom),
330399000, La33PMbomm mzgobgdgdals dgmby mgMAmBnbgms-
@0 bysmgdoom (omagms), Msg d0d3boezgmo ©d bLonb@gMag-

bms GMobEmo s b3gmgm@nmab@mma mzgsmbsbmobom. de.
bmdabBymal bgmdal Lmes. InbyMasb Dgdm ©abgdobs3gb maom-

430b 10 33 356dnmDg gomyzgds Losg@mdmdamm abs. 5bndbyy-
mo bgmdol gogmoo ao@ab ,,@mdsgsmhbomalb® Labgmbmogdol
MadsDgbo 3yobzs@ymoa §dgdol GMobE o domdm@o. gbe-
ogds Gumab@gdlb dgbadmgdmmds gdmagzem esmzgamngMmb
©godabob gmgeggdo, darssrangdgme (gHGogme) @mry-
30, InEOmdndal, Jmymb s 3ongcol dm3z03ggdo, crmagmsl do-
bgPomMo Bystim, agomadstsbs s bgol  3obombgdo s
Robhdggdo.

3. bmdobbymal Lobsdnfmm bmemn, dodwgdsmg &Yy, @gods-
bob 3m3mbgdo s INAndndnb 3cmz0dg 39ML3gd@&0mma ombm-
0gM3300L s L3gmgmmgMmadnols Mmdngd@gdos, Mg L3goseyMa
3mM33mgJbyGo 33magzgdom oMol aaqbomo (Amiranashvili et al.
2016). 3. bmdabbymab bgmdada (Rbmmmbynl 3mbosndsmadgdo,
bmg. IgbyEo s dobo dosdmgda) 2015-2016 Bemgddo mbyy go-
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bydGo dogaMaBombals bab. ggmamagonl s dabgom bmwasl Lsb.
395800300 0bLENENEdAL, bagdstmnggmmlb dMmaab, Ks63CImg-
mmdol s bmgosmm®o o330l LddabobGMmL, Lodstmggmml
B0bogNE0 s dME0b s L3MMENL babgmdbogm MboggMbn@ g oL
5 bagoMmggmmb sgMammo bngg®mbndg@ol dg(3bngMgdals do-
96 a0bbmMz0gmes L3gznomyM-3mMI3madLbyMo 33magzgdo -

60d6nmo Mggombols Ga@ab@mmo 3m@gbzoamoal as8mamgbols
30Bboo. 33mg3980b dgmgasw domgdmm ngbs banb@gmgbm dmba-

(399900 33 Mga0mbol domzends@m@o dobsbosmgdmgdals (G¢-
®0D30b 3mods@ o 0bgdbo s 3s960b dbmdmdo 0mbgdals dg3-
(339emmds) dgbabgd, Mm3mgdo(s MbogsmMns bagnGmGOEGm &v-
GobEmo 3m@gb(znomol gobznmamMgdobamgal. dnbsmg bmdal-
Byemol Bod0fMgdmab, @gadsbol gm3mndgdals dosdmgddn, dymv-
dm3qb 3g0dgbs s 303mgdetg Gyob bmemdn 3sgMmdn dbmdmdo
0mbgdol 3mb(396@Ms(300L gobMAZgqd3s sh3zgbs sbndbmmn Ggn-
&mM00b 39ML3gJG0mmmmds ombmmgMadnol s b3gmgmmgMado-
ob ogombabGobom. 33mgz9800 ©o@a0bs, H™MI Mganmbdn do-
bmdMogo GnE0DIob gobznmsmgdobsmgol bgmbsoyGgmo mzgggdo
3508036 bmgddMol Romgmomss, bmmm bsd FnMbamme s ao-
dox06Lomgdgmo GmEnbdabogzal Bemals yzgms mgg Jobamgdos.

LoabBgMgbm L3gmagmmdngd@L Bomdmawagbl bmes. dgbuymn-
56 2,5-3 33-do, do. bmdabbymal bgmdsda gedmdwmnbaty ,,0gnds-
boL™ gm3mndgda, MmMBgmocs bmon gmzmmndal babomss Bomdme-
a960mo s Bysmlb Lszdome 3Mgmo GgMnGmMnnwsb 03MgdL
(L. 67).

»©90d569“ (b3omFsbL, a0dsymgdgmb 60dbsgl) bomdmace-
396L LagoMmggmmb gMo—gfo onglb 30bobdzgds dwabsmgl,
Loz g gqbgMsznnl 3mbg 20 33-dg 3980 RsFNE0 LogHdol
3303960 LobEds Mbrs sMLYdMdaL. 8mbadbnm bLolidgdsdo
dgolb doddsl gmgmydgdo, Inmndndyb dmgody, dw. bmdab-
Bymol bgmdadan s@bgdmmoa Lbgs 3oMLEGMmo LozaMogmggdo ©s
dogomosl dobogdg asobgznmamgdnmo abidnmms owo bobgg-
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L. 67. gadsbal 3m 3emnDgda

39%0. @godsbolb 3m3mmdgdo (bLadmsmm gdndo 1200 /63, dsg-
bodseyo 30-35 8°/68, bmaxg 50 87/68) as8mgwobgds . bm-
3obBymol dom(3bgbs Bbatigl, 3omadm@al mbydg. 3ol sbaboos-
»gdL dmngfo Bysmeomds, o3 Jomosbsw ©s3s3d06gd4mns
d0goM0b Boamdmosb dmemdn dmbmm 58Imbygfmem bamgdqd-
006, 39OdmE 30 0o3Lb3s 6303980156 > MMzl Fbst Bymgd-
03b6. Bobo gm@domgds brgds Bogmmasl J3edmman, sbgsg d0dwg-
doMg §90@MM0gddg s dmn(393L sbrmmagdom 30 382 ROMoIM-
dob Bysmdgdzmgd >ndL. dogatnsl 3sbogdg dmbygema demogdo
63030L @A™ ©gadsbol 3abobdzgds >nDo ngbgds, bymal ©mby
LagMdbmdma domms nbggl s dmJdgrgdsdn gMmzgdnsb dogmo
t0g0 bogmbyMo sMbgdo, az0Msdgdn, ©gMgxnbydo s ddmsgmo
Bymab bogogdn s3memamab 0bygdl mgcm domsem dogbmdg@mo-
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@ 60dbymgddg Bomdmmaqbomo mmegdno dmgggbormo ddGaemo
39a3mB 96000, dMsgamMozbmazsbo badMamgbowsb ©s jmom-
3060 Bobgzo30 3oLnEsb. 3M0asE, 30330560l MZgImbOb bogds
30bsmnl (300900 ©65gds, DMES S 33mo3 aodMmds, Ms(s
domdg 9899&ac0 s LsnbGgmgbms. 5mbadbymoa dmbgdmngo
dmgmgbs 0dgnommdals Bomdmawagbl. gb 3Gm3gbn hggbo ©s33060-
39000 dogomosl dsbngol mbgdym bmedo megbbds B3ndols dmb-
3000 4-5 Lasmab 89 300eMEgds s doembyg LonbBgMgbm
s 303bn3g9mo 06505 ByMnbEgdaboczgal, Mas asbamgamal-
Bobgdgemos s Lamsbsmm ¢bos 0dbsl gsdmygbgdyma. bonbdg-
t9bm L3gEgMGPYMLEYY Mdngd@L BoMmdmawagbl dngdsl gmgs-
D@0 s gMogmbamo Bysmmgdos, Gmdmgdoz J8b0sb dw.
dogdsl bomagggdl.

©90dsbob gm3emnbgdalb dosdmgdda, 3. bmdabbymal bgmdal
35636965 Formabbgos dnfgge Ggmsbyym Loggbnmdy, dwnbstnl
Mb0sb 2-3 3 (be. . 298 3. Lndsemegdg bomdmeagbamos gads-
bob Mo, MHM3molb gstMdgdmbgtoemmds 16 3-0s, Lodswemg 5 3
(Logomamm dobs 150-160 @).). sbadbymn mmeo banb@gMmgbms
0d0m, M3 0g0 oM M0l d3a0rmdM03z0 BomdmAdmdal s o7 1bws
dmbggtomoym bsgdsme dmtn dobdamnwasb, ggmmmaone Bom-
bgemdo dmogfo dmbgdfngo 39@sbGMmmEmmn 3Mm39bgdol dgwg-
ao. dbasgbn, 360d36gemmzsb0 Lowowal s 03539 dgwagbocnmdals
bobommmdmng sdsmbyymo mmen 0gbs doggmagmmon ,,q0dsbols
mmEol’” bosbemaggl, Gm3gmbsi bgmmgbamsew  sdndszgdal
3350 g@ygmds ©s Rggbn goMeyoom ogo LsgnmE@m ©ebndbyemg-
300y 308mMnygbgdms. 5mbadbmmon gossgnmgdamo (9Gadmon)
mmEgdo BaMdmaagbgb semmasbmm dmbgdtng dgamadl ws bs-
068 gMgbms Mol gdabs s dmaban@memgal. godsbol comwo
©90dsbol gmgemnbgdmsb gfma dmdsgamda LabyyMggmons dg@o-
Bomo 04bsb bagetmggmml dbgdol 6o gsma@ dgamms bosda.

3. bmdabbymal sebndbyym 3mbs33gmdy, dnbamnls am(sbgbs
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R9MEMOdY (15-35 dgnsmmgdno Lodsmeggddy) gsbzomamgdaymos
&nM0bEgo0bs ©d dmabaMgdobomzgals szamae bgmdnbebgomdo
336b@memo 33089960 (BEdndy, dmym (3gbmen), 3oMngMab),
beaemm dogdsl Goedmgdda — 3ombiGmmo ggdo s dsb@gdo.

3. bmdabbysmon ©s dmosbs bgmdol dmbgdmago 3oMmdgdo
dmbggmmo  qibmgmo  94b3gHGgdolb FogH  smosEgdmemos  gd-
LMo NE-bomdggssbagmm s L3m@mEmmo GMndIab (3g&-
dme 30, 390530630L @S 3960mbabanl) Mbogsem® mdngd@ow.

3000656y bmdabbymal bgmds mbogsmamns 3505306830L dmy-
3oOmmemgol. od, IMsogomoa dsanmos ndobomgal, MHmI bog-
Bobme 0599350 3nbatgbg s 0sb dmabymor g4Lb®Mgdaemm@o
®533005bs35m0. bgmdals Jzgws 14 30emmdg@mMnsbo 3mbs3ggomo,
ma9mol JobgMomfn Bystimesb bme. badndgdoyg JoGomzgmo
s 0bgmabgmo 0bbGMn@mmagdol Bog semnstgdae 0dbs, Bm-
amts dgbsbndbagn LabBogmm-babgMmbgmn mdogd@on. bmenm
a9l BysmmEab bmdolbbymol Dg3m dmbsz39ma 3Gmeggbom-
BoeMo s dmyzatgmo L3MMELIgbgdabomagals Lawzgomgbm ob-

3569 BL Bomdmoawaqbl (L. 68).

L. 68. 350530680 8. bmdabBysmbyg (3ommgFo domdsdodol gm@mgdn)
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G0b3ab sbamo s 9JbGMgdacmm@o babgmdes 3obombabgan,
m3dgema Imo3o3L Lbgosabbgs ©ggb03sLb, Mmammaizses ggbom
Lostrmmo, hsbRJgegddy mmzom ©sd39ds, (3M(339, (3NM3S ©
350dmb@mads.  3obombaban Lszdome 3m3ymommmo sg&ngmdas
sbagmgo 9360m30lb J39946933dn s 3nbrsdo nb@gfmgbo Abmegzmom
319G 0b0m MNSbsMbMbam ndMEgds. gdLEMgdsmyM-bamagas-
sbogmm s L3MGEGMmo GYMnbIal bymdgbymdal 3Mmamsdol
Bofgmgddo bagdstmggmmlb Gumabddab gHmgbymo sd0babG M-
(300 30gf 3mbgzgmm3ds n@omngmds L3gznamab@gdds dgobbsg-
gl 3. bmdobBysmo ©s 3nbo dgbszomgdo bme. FnbuyMnosb dwm.
bmdabbymal bamsgzgdwyg. s0bndbmman 3mbszggmo dg@mbgmm ngbs
bysemmbgo RsbRJgMgdal, Bobos@mEmmo §dgdol, 3060mbgdabs
s bLbgs dbgdolb dgamgdals asobboszgmmgdamo Logybgol godm,
53 Geab@mmo 3m@gb305mol gobgomamgdobsmaals 3ocg bo-
ba30mdab §3bab.

3960mbobanbsmgnl gfom-gMo Logzgogbm s bLoob@gmMgbm
md09g@oe dg0Mhs dm. g35madsmsl (3. bmdobbymal dotgzgbs
dgbs35000) bgmds, Lowsz s0a9a83s 33 JodsFmmmgdol 5J@ngm-

3930b Ro@oMgds sgommdngo s @3bmgmo GMobEgdoboom-
300 (by@. 69).

L. 69. 3060mbabgn dnbsfg agamadstsls bgmdadn
(350 doMdsdedol g3mEBmgda)
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3domn s dEaMaen §993gMsdmals djmby +7°, +14° C)
390LGmo Bysmgdo, Mm3gmboy babosmmgdnsb ofan asd-
F30635cmmdomn s bobygmsgom Bomds@gdom asd8mnygbgds bad)-
dmfg-bs goemdaby 8gMbgmdabomgab. sbgo 3oMmdgdda, gfm 3g4-
&omdy gfmo 393989(300b 3gHomeda, 500 (39666560 @og@nGo
3om3abolb doggdss dgbadmgdgmo  (MuruneiimBumm, 1979). 9
dbcng, 360d369mm36 BoBo@gd9dL Bnsmbogl g3tm3nl dmge
f0g 439469090, Lowss JoMLEmO bymgdol dsbadg bogomdaby
399Mbgmdgdals dogemo  3md3mgdLbgdos dgddboema. dog., 5d3d-do
5306037 scsbo Ladgsmm s 3306y LoddmagMal bsgemdsby
39Mbgmdss. o@omonsdo 220-3g Lo gomdsby GOMAL ncgmNsb,
©560590-500-Dg dg@o sbgma FguMmbgmds ymzggmbmonmsw 8,5
50l Bmbadyg 8g@) Lobagmbem 3om8obl sBsGFmgdl. Lojstimgyg-
mmdo 1954 Bemowsb dmgdgrgdms La@dmmMg-bsgemadsby dgm@bg-
mds 3gndmsl 3m 3 bymo bysmmb dobadg  (goommal Msom-
60), Gm3gmocy Bgmobadn 200 (396869630 og@m® LadmMagb-
39em 35en3abl 06300005 Im3bdsmgdgeml (TurTHIO308B, 1976).

bogzmgs GgMo@mMM0sdy LoGommg — bsgomdaby dgmmbgm-
30l dmbobymdoe o@gsmyma dybgdtngo  3ofmdgdas dgddbama
3. 30gdsb (3. mAbmAn@ol doMgggbs dgbsgewn) bgdm Bgmdo,
mdgmoz 3. bmdabbymob dggm Bobgmdsmlb bomMdmowmaqbl ws
360d3690mmz560 Logsboo godmamhggs. bgmds Ladn dbnwsb dgdm-
LadegFMmos BgMEMgdom, aby, MM3 bgmmmzgbyMo xgdoMgdol
03905L o3 LagoMmgdlb. Bnbatg doddsl Lomsgglb J3bol ™o
396LEmo Bysem, Mmmgda edsemo s LGsdomMmo bymob
&o93gMs@Mgdom (13-14°%), 3d5mn dnbgMamadssonm (273-288
da/m), bobygmegom, godggnmgasmmdom s M3 Joogatns, beol
a563530mmdsdn 860d369mmasbo s LGsdormFno ©gdoGgdoom ba-
LosmEgdnsb. s3Mngsw, doddsb bgmdal 5mbadbyyma dmbszzgmal
39MEMa0nM-a3 gmMm3mMBMEmaoMo  306Hmdgdo s 3oMbEym-
30MMEManm&o md30b9099Mg0gd0 dnbodsrm@n sbsbatxgdom
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od Lagdmmg dg@bgmdals dmbymdals 3oMga dgbadmagdemmdsl nd-
J3o-

dogom0sb 3obngalb badbEmgom-abagmgo babomda, drgal @m-
bosb 700 3 Lndsmmgdy (. dogddsl bgmdawsb 450 3 dgmsmmg-
300 bodsemgdg) aobznmamgdamos m306semgl dmbBmEMgdmma
Bgsdomo (bLaggbn), Lonsbsy goMa ©d0bwdn dgbsbodbogaw
dmBsbL gmmbgomal doMobs s dogn drgolb babsdommada. o Lovgy-
39019bm 306MMdgdos gmE@e3msbol 3obbagomaMgdmam s 53 do-
domoymgdom ©snbGgMgbgdamo L3mMELIgbgdal s EuMNbLE -
30l ImbsDdasc.

Bogm@osl d3edmmo s domnsbo dngsmnsl dsbogaol ombg-
M0 deaemo dgsdoMyemo s dnbabgzgds 3oMLEmo Bm@Igdol
3563000690l 3mabognGo Mggombos. of Bomdmmaqbomo jom-
LMo J39dmgdo, dodMgdo, Fgdo, dsb@gdn, MBLIOMMgdo ©S
303039980 L3gmamMEMNB3nl gobgzomatgdal 3oty dgbadmgd-
mmdals odemggs.

beggem IgbyEnsb 0bygds ,,Emdsgadhbomab® babgmbmwg-
dab msadadgbo §dgdal gMm-ghomn GMab@ma domatiy@o.
3omgdb Gumab@mmo mzgombadmaboo yggmsdy 360dgbgmmgs-
0o ,,(399308990bs" s ,,Jomsggemsl™ Gmdsgstmhbomals §6gb0
(Rbm&mbynbs s bamagbgabal d9bn3035m0@ g8 gdo), MHmdemgdacs
badgaMgEmmb Jgal 53 dmbsdo, Bzl mMbowsb 2550-2650
39&® Lodommgdg Brgdamgmdgb (bLym. 70).

&0g60 3yobgatmmn bodmdmbobsas ©s dyobzatols «356 s-
bg30L BBl Mebbggbnmas (FoMvysdgaema, 1963). EuEmab@mmo
domdmBo 60 33 LogMdabos. LadsMAMYGM abs dmazegl Inbyy-
0L (Jmygmb) s dnendndnb dmzndggol, gadsbal s ggomes-
domslb go@ssanmgdm (gfs@ogm) mmegdl, g35madsmsl ©s
bxobl 3obombgdbs ws RsbRdgmgdl, dgmgomals 3obombl, sendmma
Bmbolb §d9dL s BmagMegds bsndob Fosdmgddn. oM@
&b gdabogal bgmdnbebgzomdos 3 mgol 3ob3sgmmdadn (ng-
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mobo, 53306@m, Lyd&nddgMn). Losg@madmdamm abolb Labyabo
dmbs339m0 IbMnEsb sem3n® dmbsdwy 3gonmdmbymdamos ws
35005030mads  dgbadmagdgmos  LaGMbL3MMEG™M  Lbadysmagdom
(ggohbsns, 2015; gomommbas, 2015).

L. 70. mdagathbarmal §ds (HmBsb cxmmmagsl gm@m)

303900m3698m gomzgsmabbobgdmmo s gosdMgdamo ngbgds
F396L dngf bgdmo smbadbyyma xbosemmGo dybgdngo dgawmg-
dab o MgbyMbgdal 3603369mmmds RbmMMBYnL dxmbas03smo@)g-
&0bo ©d domosbsow bodsMmggmmlb Gnmabdymo s 93mbmadn -
0 3m@9b300mol gobMmabasmgal, o bgmb dgmbymdl oms
oMM ab@gbLoy®m-Mg3Mgs30mma 3gMbamdol semmdobygdsl,
0M3390  OEJS0m 353gbsl 0gdmbngdl RbmEmmbynl dnbozads-

0@ 9@&0bL Imbabrmgmdols g3mbman 3M@-3nmENOY asbzomsmyg-
35Dg 5 860d369mm396 93mbm3nn® LaMagdmmdsl dJmey@sbl

J3940650.
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QOLJI36O

% 80gomM0sb  30Mdzmmo dsbogo ©sLogmgm badsGomzgmmb
396LG Mmoo bmeol badmsmm s domamdmnsbn 3ombENL gfom-
960 dgdsmanbgmo babaemns, MHm3gmo(y dgdstgmdl badgaMg-
mmb (9860bob) Jgool Ladbgmo ggMomdalb 3gGoggmamm bo-
Boemdn, d0bsmggdol — bmdobbymabs s Ggbyeal bgmdgdl dm-
t0b. 5030bobBMmsommew dobogn AbmEMbyml s domBz0mal
3960(3035m08 9@ 9d0b BoMamgddos dmdzgmemo. ngo bbgs Msom-
6g0bogeb godmymegamons M3s bgmdgdom: AMmommgmom ©s
sbsgmgomnm bsmdmmagboemons 3. bmdabbymob, bmemm smdm-
bagemgonm — 3. Ggbymal bgmds; Ladbmgomnm gbadmgmgds de.
bmdabbymoals doMsbgbs dgbsgomol — d. mAbmInGal Gomom
©9369b0s.  30bndbym  LodrgMgddo dmgigumo  GgFoGmmnol
dogbodoenm@o gogodemmds obogmgomnwsb smdmbsgmgomnbs 3gb
17 39-05, beagnm Aoemmgonsb Ladbmgonbsggb 6-7 33-b o=
B93bL. dsbngob DgsedaMol GoMmmdn ssbemmgdoo — 100 382-00,
0d9ob 3oL o dmgmabgda asbgzomsemgdmmos 75 382-%3 398
BIONMDY.

dngdmnal dobogol mbgdn dogbodsennE Lodomegl sMdmbag-
mgo0o 5¢bB33L, Mdsmmgbo 3bg9635mgdos dngsmns (2025 3.) s
%3560 (1980 3.); 00600036 odemeagds @obsgmamals3gb bmes.
mM(3065mgl  dodstomgdoo 650 398 Lodommgdog.  3b3.
®360b sbagmgmno dobogal mbgdnmo dmbs botMdmmoa gboemas

M0 PON0IMNISMmgrmMo 56 03mabymo LMoo, MHmdemgdacs
35mb gM@ydosh Lobmaby® LEMYJEMsdn gobgomsmgdym ao-
M30boMo MIMmgdol LobGgdalb, MmAmal bogMdy 8 39 s Logos-
bg 3 33 YMab. sdMogse, dogstnsl dsbogals 36ndzbgmmasbo bao-
Boemo Lobgmaby® LEEMJG ML M3o308, HMImOL doMmzgdo do-
M0oomomsE dsMgdnmo Jobgdoom sgqdmmo hszgBomo dzedqmos
3563000090 (MIMmo, G9d@mbognMo dmmag). domo o=
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mgbo 60dbymagdo dgdsmgmdgb 900-1000 3. 56b. Lodsmmgaddy
s Bomdmmagbomos dodfgdam, 3mbmMgdom s dobabgggds
BMMIgdoo. J3odgmo nymayzs Medwgbndg dgmMom J3004madac,
Bm3gmoss 3dMLEYm 3969bobo goshbosm. Jomasb swlbebndbs-
305 boggm@osl Jgsdmmo, MHmdgmo aodmambggs msgobo bowo-
0o (bogfdg 5,5-6 33, bogobg 2,5 39) s oL gMm0sba Jzsdymol
sbagmgon babogmo ©y30300. BoggMosl Jgsdmmolb Labgmbmwog-
3001 3moblgbngdgb bgdmo smbadbm gMm0sba dzsdmmadal bob-
&9dsb. dogamnal dobngal LadbMgommo ggMomdo batMdmsowagbl
dmbmgmabymo LGMNIG ML LgMb, AGmIgmoy dnadymos s
93360b LadbMgmnsb dngamasl dabogal YHaMbyma Gso30gbob
(65693m) dobgdoom sg9dmm  Bogy@asl Labgmaby® dotogl.
080 039dmm0os BEd(3M(ENmo s 3d5mgm(396-gm(3960Hn  3oM-
9390000 ©d ©dLOZMYNEIL SEIMbogmgmnbsjgb dobo Lodsmeg
1000 3-c05b 1200-1300 3-30g 0dMgds. 3¢bndbyemn LgMn godm-
ymgomos doaemo bobgmabymn dsbognbsegsb golbgmogo 3dMama
bg39d0m, N33 gdom s 6B 3MgdYmns 3. MAbm3nEmal s
dobo dgbs 300980l (5803bs, 3593, bye) bgmdgdao. Mgmogxal
3b0dgbgemmgabo gbgMans (2000 d) Lbgs bgmmdgdbymd god@megd-
b gFmem, bgmb @bymdl 35MLEmo 3Mm(3gLgdal oGy
dbgmgemmmdsl, Mo dobogolb Bosemdn gobsdammdgdl dobabgggds
396LE Mmoo BmAIgdolb — 3¢3039980L, Fgdob, dobGgdabs ©s Ma3-
L3EPMgdal sALgdMsL. dobogolb ©s35MLE3Z0L s dgbedadabsc,
RombBgz0lb mgmEogmo boem®dg 1500-1600 3-b dgogagbb.

% Bogofns gho-ghmo LsbBgMgbm ©s ¢bogsmmEo 306-
Jagmo dsbogos Logsmggmmadn. ogn asd3mambggs 3ombEmmo
dmgmabgdal 0b@gblboyoa gsbgzomamgdom s L3gmgmacmadmpbigbg-
dab 39ML3gg@&nggd0m. of 30MbEBsRgbaL Lozdomm 3ofgn dofm-
39000, Msbag bymb @bymdl ©sbsdMmamgdyma ddmogho jofdm-

bo@ o Jobgdal gogMzgmgds, Mbgo 58ImbygMmoa baemagdgda,
9m09530b oo 9bgMgns s 3sbmab ©s3e3doMgdmmao bymgdol
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d00bmgdobs s dmdMamdol bgmbaoycgmn 3ofmdgda. dogsmos
YM500g0sL 03gmmdl banmagzsmo dmmgmemmaonbs ©d 3969bo-
Lol dodMgdolb dgnMm Jbgmam, m@3s JoMbEmo J300mmgdols
sMbgomdom, ©g3cgbogdom, Mgmad@nmo bgmdgdoms s Jmeg-
dogboemgdaom. 35b03dg megdmymnmos IMszsmtnzbmgabo ggdobs,
dob@g00bs s NRLIOPmMS Rsbobzmamgda, bmmm BgMHMdgoLs
s dobatgms bgmdgddo m3oMo@gbae Bomdmeoagbormoas binddm-
G0DMbG oMo s 3m3doboMgdmmo Godob dmgndggdo. 5939 ao-
dmgabgds 1b3gd0@nsbn oMb o bystimgdo s gmzmmmbgdo.

% 3obogolb dggmgl ggmmmaon® gm@mdsznsl Bomdmac-
396L 395 0@mmo dsombamo 3mBgoMod o (§numdmgdhogda,
GOBRMIMbamm3gMs@gdo, §xgd, 3mMBoM0Bgon) s dws 0g)-
o Bgfowo (dmdbgsbm s Bomgma mobgda, dzndsdzgda, G-
BMdMgdhngdo 38653060l mabdgdom s dedMmggdom) bygdgda,
mdmgdoz dgednmdg godndgzmadmmos dobogal v3009MgL
Romm 3gMoggmonm boboemdn, 39Mdme, JoMoxygdals dofmdo.
smbadbyma LbgMoal bygdgda Logzmgzo GgMo@monl dmsgsmo
Bysmdgd o30 391bsadnb@ol — s3omb@g0L Jggos dsbabolb Gmeb
SbEgd96. Bngsmnsl 3oM gz dobogzdg 3oMbE3sm Jobgdl dag-
309136905 939w (30030 (5d-bgbmdsbol godm jmagdom), bg-
©> 3P0 @ 35e2gM(330-330Rd MEogm3gbgMo JoMmEMbad -
mo bomgdgdo, GmIgmos asdmbsbgmgmgdol LogMmm Gommmdo
75 38°-b 00985898s. Y39modg BIODME (35M(3m0 JoHdMBE-
mo Jobgdns batdmeagboema. 50badbmo bygdolb baemgdgda dma-
(393L Lo3gzmaz0 GgFo@mEnol 360d3b9mm3sb bsboml ©s Bom-
dmagboemos yzgems ns@mboo: gomsabynb-3m@Magma, domgde-
mo, 33&M0, dmd-bybmdsbyMa, GYOHMbymo, 3mMbas3-Lobdmb-
3933569960 o dsbGMab@-sbayMa. dotgdnmo yMambymo ggo-
(309L0L s BgEs (3MEYMO JOMIMBsG MM bamadgdo GoGom
35360 (39m9dom, oo Lnddmagmoo (bogMorm Lnddmagmgl800-
2000 3-05), gfcmnagstmazsbo Bso0omMn ©s Jodogmo dgogqbo-
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mmbom babosmgds, Mo ©35MLE3Z0L b gsrmn® SoMmdgdl
4860b. ds@gdnmon bgmadmggdmngo s daboy@o 3oMdzgdo o3
6yg053n Rsbsbuyemo bgmadnfrmma s dobobdzgds gm@dgdal dme-
gmemmgool s@bgdom dmdgb@gdl gobsdammdgdl. 39cdme, dfg-
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oMol dnemdmdnlb dmgndol mmgsm-g6wgdn, boemm soggbs Jodm
Xiphocaridinella shurubumu fggbl 3mobg8odg azbzogds dbm-
mmE 3OMdmdnbs s Jmymb (3gbymal) dmgndggddn (Barjadze-
et. al.2018; Marin, 2018).

Mbws 5¢0603bmL, HmI dngsmnslb dsbogbg bExyema, 3m33emgd-
Lo s  BoMOMIsLIGodosba oMb Mm-b3gmgmmmanmmo
333900 LadBbsmmE oM RoGoMmgdmms. 9 3gMommyman 1987
(Jororm-trnbmmn) s 1998, 2001 s 2004 bemgddo gobbmezo-
9IRS JoMorgm-g®ebagmo x3nagoob bdgegmmmaagho j3mg-
3900, Mm3gmbsy dofMomosm ©sd3gM3z000 bobosmo 3Jmbes.
LadBbomE, M (39GM0 d033mgNmo NYBLIPNEO dmemBy 56
0gd6s dgbbsgmoaemn. hggbl Fogm dogomoasl dobogdg 2014-2021
bergddo gmB3ergdbgmo 3oMbEgm-bdgmgmemaog®o j3eg3goob
Mmb dgbbagmoam 0gdbs ¢339 ©ox0dLamgdnma LomGggdo ©s
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dog3mgem 0d6s 10 sbommn dmgadg. odze goM3zgzgnmo 30dgdy-
dab godm ggm(z hggb dmzabgMbgm 3603369mmmgsbo boeMdal 3ot-

LMo YBLIOMmMgdal ©s JobBgdolb Logmdgmansbn 3gmggs. do-
35605b dobogol 33magzs afMdgmegds. Yobmmmgl dmdsgsmdo gb
dmba(3989d0 sMbgdomaw dgozzmgds, 39360 sbaemo LomMvg we-
3060bdzgds 3o@bEmmo bobGgds 0dbgds aodmazmgbacma.

% 3ngomnsl dsbngol 3oMLEYYmM Mgmogxolb asbznmamgds
bagzmgzo GafoGmmnal ggmmmanyma gsbgomamgdol s Lagm-
omE 3533500l LadbMgmn BgMmEMbal Mgmogyalb gobznmamgds-
hodmyamndgdal gmbdy 3ndmobsmgmds. dgadmads amggsl, Hm3
dogomosl 3oz 3sbogdyg, 0bggg OmamE(3 sLsgmam Logot-
0nggemb gombEmo deemal doboggddyg, o dMbEZS s JoMLEY-
mo Mgmogxkol Bmmdomgds abygds bgws dom(396do, Mmeagbs(s
3000565 IMIIMTs 5@ 3Mds Bobed boggmagzn dbstnls 860d-
36gmmgsbo 5bg390s s dgbodsdobs Dgsdamals 0b@gbboyma
3505Mg (3635 godmabgns. gb 3Bm3gbo 3owg3 NBO™ gsdmagMos
©5 3059&0MMES 33056 LaMdsG M bobadn, 3gMdmm, gmENE s
3mb&m® Loy 3mbgdn, Mobory sabEnMmgdl 3o335L0mbalb LadbEgm
BIMEMINEsL gosmgbomo s RonbabE Mo smsMarmgdy-
mo (3gm@M-3mbByn) Lsdgamgmmb (mendol) dmabbobgmal
baemgdgdo, Bomdmmaqbomo doMomosm 3oMgz0b 3mbammdgms-
&gdabogsb.  30dgMonmda (3o demomzgbn) drgol sdMsbamao
dmgdggdolb dgmgasm dogsmnsl 3sbogol (sbgzg asmhsl dobogals)
LadbEgm FgMEMEDdY 3omsMmmgds 30dgMonmo drgolb sdMsbav-
mo LodMEBYg, HmMIgma (36Mdogmos MM B6-m(306smgls dmbs-
Becgdmmo Dgmedomal (Loggbymol) Lobgmbmogdom s 53gs-
ds 700-750 3 53b. bodsemmgbgs Bomdmmaqbaemo. s3@ngswm, 30dg-
oo §MabbaMgboalb 3539 dogomasl dobogb 700 dg@mnocm
5993900 3693000, Mo(3 035%Dg Foy@momgdl, Hm3 dgbadgmmon 3g-
om@ol dmemb (DgsbaMds@mm bobsdn) dobogo Ly (3m@Go
1300 3 s3bmEEe Lodsemgl smbg3os. MmEsbymds domsms-

205
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Karst and Caves of the Migaria Limestone Massif (Summary)

% The Migaria limestone massif is one of the compound parts
of the middle and high-mountain karst of the limestone zone of
western Georgia, which is located in the peripheral part of the
southern slope of the Samegrelo (Egrisi) ridge, between the
Khobistskali and Tekhuri River valleys. The massif is located within
the Chkhorotsku and Martvili municipalities. Administratively the
massif is separated from other regions by deep gorges: the
Khobistskali River gorge to the north and west and the Tekhuri River
gorge — to the east; to the south it is bordered by the extensive
depression of the Ochkhomuri River — the left tributary of the
Khobistskali River. The maximum stretch of the territory within the
mentioned boundaries is 17km from the west to the east, and 6-7km
from the north to the south. The area of the massif’s surface is about
100 km?, and the karst phenomena are developed on more than 75
km” area.

The crest of the Migaria massif reaches its maximum height to
the east with the highest peaks of Migaria (2025 m) and Jvari (1980
m); it gradually descends to the west to 650 meters in the direction of
the Otsindale Village. To the west of the Jvari Peak, the massif”’s
crest zone is represented by two interparallel anticlinal hills, which
surround a system of impervious abysses developed in the syncline
structure with a length of 8 km and a width of 3 km. Thus the
significant part of the Migaria massif is occupied by a syncline
structure, in the core of which is developed a closed hollow (abyss,
tectonic polje) built mainly of Barremian rocks. Their lowest marks
are located at the absolute heights of 900-1000m and are represented
by sinkholes, ponors and underground forms. The hollow is divided
into several secondary hollows that are of karst genesis. The Tsipuria
hollow is noteworthy among them, which is distinguished by its size
(length 5.5-6 km, width 2.5 km) and occupies the western part of the
unified hollow. The above-mentioned unified hollow system is refer-
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red to as Tsipuria hollow. The southern slope of the Migaria massif
is a hill of monoclinal structure that is attached to and from the south
adjacent to the Tsipuria synclinal core built of the Urgonian facies
(Barremian) rocks of the Migaria massif. It is built of Upper
Cretaceous and Paleocene-Eocene limestones and from west to east
its height increases from 1000 m to 1200-1300 m. The mentioned hill
is separated from the high synclinal massif by the alongside dry
ravines, uvalas, and is divided by the gorges of the Ochkhomuri
River and its tributaries (Atamana, Vau and Khuru). The significant
energy (2000 m) of the relief along with the other favorable factors
contributes to the active course of karst processes, which leads to the
existence of underground karst forms in the bosom of the massif,
such as: caves, wells, shafts and abysses. The theoretical depth of
karstification and consequently, that of penetration of the massif is
1500-1600 m.

% The Migaria is one of the most interesting and unique
limestone massifs in Georgia. It is distinguished by the intensive
development of karst phenomena and the prospects of speleological
discoveries. The karst genesis conditions here are quite good, which
is facilitated by the distribution of fissured thick carbonate rocks,
abundant atmospheric precipitations, high relief energy and favorable
conditions for the absorption and movement of the associated waters.
The Migaria attracts attention with its dense network of sinkholes of
various morphology and genesis, the presence of deep karst hollows,
depressions, relict valleys and rock-remnants. Numerous wells,
shafts and abyss entrances are concentrated in the massif, while the
sub-horizontal and combined type caves are predominantly presented
on the slopes and river gorges. High debit karst springs and
vaucluses are found here too.

¢ The oldest geological formations of the Migaria Massif are
the Middle Jurassic Bajocian porphyritic (tufobreccias, tufoconglo-
merates, tuffs, porphyrites) and the Upper Jurassic colored (green
and red clays, sandstones, tufobreccias with gypsum lenses and
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interlayers) layers that are exposed on the surface in the extreme
northern peripheral part of the massif, namely at the base of the
cliffs. The series of this layers act as the main water-retaining base of
the study area — the lower base of the karst. Karst rocks in the
Migaria massif include Lower Cretaceous (excluding Albian-
Cenomanian), Upper Cretaceous, and Paleocene — Lower Oligocene
carbonate sediments with a total outcrop area of more than 75 km’.
The Cretaceous carbonate rocks are most widely represented. The
sediments of the mentioned layers cover the significant part of the
study area and are represented by all tiers: Valanginian-Hauterivian,
Barremian, Aptian, Albian-Cenomanian, Turonian, Coniacian-
Santonian-Campanian and Maastricht-Danian. Barremian Urgonian
facies and Upper Cretaceous carbonate sediments are characterized
by the extensive distribution, great capacity (total capacity is 1800-
2000m), is characterized by the homogeneous facies and chemical
composition, which creates unique conditions for karstification. The
Barremian thick-layered and massive limestones determine the
essential moments of the morphology of the surface and underground
forms embedded in this layers. In particular, in contrast to the
limestone areas, the longitudinal profiles of the wells, shafts and
abysses embedded in the Barremian massive and thick-walled
limestones are characterized by a significant vertical distribution, and
the height of the individual step sometimes is measured in tens of
meters (Khaverdovana, Potoltsvena and other abysses around
Tsipuria hollow). The mass or layering of karst rocks has the
significant impact on the morphology of karst corries, sinkholes and
hollows.

% The Migaria massif geotectonically includes the Caucasus
folded system and the transition zone of the Georgian Block. The
development of the karst of the Migaria massif took place against the
background of the geotectonic evolution of the folded system of the
southern slope of the Greater Caucasus. The origin and evolution of
the tectonic structures of the massif (plicated, disjunctive) are related
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to the pre-orogenic (pre-Sarmatian) and even more late-orogenic
subtypes of folding. The tectonic forms of the relief in the karst
limestone distribution zone are well represented (preserved) in
primary form, which is facilitated by weak surface runoff and slight
erosion. Within the massif, well-defined synclinal hollow, anticlinal,
and monoclinal hills are distinguished. The fault dislocations are
relatively more difficult to detect, although their existence is also
confirmed by our field studies. On the Migaria massif there are
relatively young (cleavage or secondary, weathering, lateral
extrusion), as well as ancient tectonic faults, the evolution of which
is characterized by heredity. The arches of the anticlinal structures
and the fault line areas are distinguished by the increased cracking.
Within the Migaria massif anticlinal and synclinal structures of
sublatitudinal and rarely submeridional layout have a predominant
distribution that are highly complicated by shearing dislocations. The
plicated dislocations play an important role in the formation and
morphology of the relief, as well as in the intensity of karst
processes, in its scale and in general, in karst genesis. Its important
part is occupied by the longitudinally stretched symmetrical synclinal
fold, in the core of which is developed the closed hollow — Tsipuria
is built mainly of Barremian rocks. The karstified layers of the
northern limb of the syncline are inclined towards the south by 25°
and towards the north of the southern limb — by 30°, which creates
favorable conditions for groundwater circulation and accumulation in
the depth of the syncline’s core strip, from where the groundwater is
discharged mainly to the west in the direction of the Khobistskali
River, which together with the structural building of syncline is
contributed by the river Khobistskali deep section of the synclinal
structure. In the southern part of the Tsipuria syncline, asymmetric
anticlinal fold of latitudinal layout is also well expressed. It starts at
the Mount Leberia and its axis is gradually sinking to the western
direction. In the southern limb of this asymmetric anticline attention
is drawn by a monoclinal folded system complicated by
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sublatitudinal, submeridional, and in some areas meridional faults
and shearings, which are fragmented into tectonic blocks and
represented as monoclinal hills in the relief. Here, wells, shafts, and
surface karst formations — sinkholes, uvalas, dead valleys — are
usually often concentrated along the tectonic faults and shearings.
The northern and eastern cliffs of the Migaria massif formed along
the shearings, are typical regions for the development of lateral
discharging fissures. Their origin is preconditioned by the
discharging of the internal tension of the rocks along the upper edge
of the cliffs and steep slopes. The presented cracks of different
openings and depths create favorable conditions for the intensive
development of karst processes.

The geological-tectonic conditions of the Migaria limestone
massif have not yet been studied in due depth, as it is confirmed by
recent karst-speleological and geomorphological studies. Thus, for
example, earlier geological works indicate on the predominant
development of folded (plicated) dislocations. Such thought, which
was the result of the weak karst-speleological study of the massif, is
currently rejected. In addition to plicated faults, field studies have
revealed shearing dislocations that control and exacerbate karst
processes. Based on the research conducted by our expeditionary
team, as well as the analysis of available materials (geological,
cartographic, aerial and aerospace images), we can conclude that the
entire Migaria massif is clearly allocated sublatitudinally and their
intersecting submeridional faults, along which the fragmentation of
the massif in blocks and a strong disorder of karst rocks is observed.
The block tectonics of the Migaria massif is noticable — the Tsipuria
huge syncline hollow and separate block structures, which are clearly
indicated by the aerospace images. Thus, the massif morphostructu-
res are presented as the mosaic of raised or lowered blocks of
different sizes.

There is no doubt that they were originated in the evolution
process of submeridional and sublatitudinal shearings of regional and
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local character. As a result of the collapse of folded structures, most
of the old faults are rejuvenated in the wake of tectonic movements,
which is facilitated by intensively ongoing karst processes. Of
particular interest are fault intersection places, so called "shearings
nodes" associated with groundwater screening and intensification of
karst genesis. The Deidzakhi vaucluse springs, the halls and steps of
the shafts and abysses developed in the Shurubumu cave and the
Tsipuria hollow, as well as the rockslides and landslides developed
in the massif are mainly associated with such nodes.

% Most of the part of the surface and underground karst forms
prevalent in the Migaria massif are associated with weakly sloped (3-
15% surfaces, which occupy the significant part of the study area.
Indeed, the plains and slightly sloping surfaces of the Migaria massif
are characterized by significant distribution of karst surfaces, karst
sinkholes, wells, shafts, and abysses resulted from prolonged storage
and impact of rain and snowmelted waters on slightly sloping
surfaces. In slightly sloping surfaces there are favorable conditions
for area infiltration and influence of precipitation, which in turn leads
to intensification of depth karstification. Also the layers sloping
layout in study area often causes surface sloping and affects the
morphology of the sinkholes and hollows as well. Areas of
distribution of monoclinal structures are characterized by asymmetry
of landforms. In addition, it should be noted that the surface karst
occurrence on the relatively steep slopes of the massif is weakly
expressed, which is related to the rapid motion of atmospheric
precipitations on such slopes, and on the contrary, relatively large
karst sinkholes in the forest zone are associated with weakly sloped
surfaces.

+¢ The Migaria massif is protected from the invasion of cold air
masses by the Greater Caucasus Mountains from the north. Instead
the influence of the humid masses of the Black Sea is immense. Due
to these conditions, the massif is characterized by the mild humid
climate. In the mountainous part, winters are moderately cold (from
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-3 °C to +4 °C, sometimes down to —10 OC), and summers are moderate-
ly warm (18-22 °C). Summer is characterized by abundance of rain and
cloudiness, and winter — by snow. The abundance and distribution of
precipitations, along with the massif’s south-western exposition, are
significantly affected by the complicated fragmentation of the
terrain. In the village of Mukhuri (260 m above sea level), which is
located in the western part of the massif, in the Khobistskali river
gorge, the annual total precipitation reaches 2200 mm and the
unusual abundance of precipitation is typical for summer. Among the
limestone massifs of western Georgia, the Migaria massif is
characterized by the high rate of humidity, which has significant
impact on the karst development.

Thus, the mild climate and low temperatures, abundant
atmospheric precipitations and their relatively even distribution
throughout the year, significant humidity and positive balance of
annual runoff throughout the region more or less intensify the karst-
genesis course throughout the year.

% Despite abundant atmospheric precipitations and significant
humidity the Migaria massif lacks a permanent surface component of
the hydrographic network (let alone the Ochkhomuri River and its
small tributaries). Scattered water loss centers (sinkholes, ponors,
cracks, etc.) over almost the entire massif surface exclude the
occurrence of permanent surface flows. Such flows occur only
occasionally during snowmelting and longterm rainy periods. There
are also several (4-5) small debit sources, the flows of which are lost
after a short distance in the Barremian limestones. They are
associated with Albian-Cenomanian and Aptian marls and marl clays
and are permanently active sources that do not dry out even during
summer drought periods.

Atmospheric precipitations absorbed in the Migaria massif
mainly flow out in the foothills and river valleys in the form of cave
streams, vaucluse and springs of various debits. Here, the
meteorological waters absorbed in the mountainous strip (as the
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studies show) are discharged mainly in the western and southwestern
parts of the massif in the form of several strong currents (Deidzakhi,
Qoko, Shiksha and other sources) at the level of Khobistskali and
Shiksha riverbeds, part of the southern monoclinal slope of the
massif at 300-650 m abs. heights (Riv. Taia, Khuru, Vau, Atamana,
Khasha, etc.), part — in the south-east in the Tekhura River gorge,
part of it moves to the deeper layers, to the Kolkheti artesian basin,
which is also confirmed by geophysical studies. Karst springs differ
by the outlet structure and lithological composition (they flow out
from the Lower and Upper Cretaceous, as well as Tertiary
limestones, deluvium deposits, and boulder piles), altitudinal
distribution (up to 240-1700 m above sea level), debit (from very
insignificant up to 200-300 l/sec. The average annual debit of
Deidzakhi vaucluses exceeds 1200 I/sec.) and regime.

The vast majority of springs, according to the surface outlet
conditions, belong to the descending type. There are also upward
(pressure) flows, which mainly flow at the level of riverbeds. The
formation of the latter is related to the local lithological or tectonic
conditions. The springs connected to the aeration zone flow at
different altitudes from the river level. Their debits are mainly 0.1-10
I/sec., sometimes exceeding 20-30 I/sec. Significant debit springs are
associated with the seasonal fluctuations in levels and full saturation
zones. Dynamic reserves of karst waters are often directly related to
the atmospheric precipitations fallen in the mountain zone. In
particular, during torrential rain periods, water is rapidly leaked
under the ground and is also rapidly discharged into the karst springs
and streams in the slopes and valleys. The western part of the massif
stands out in this respect. However, it should be noted that the partial
filling up of water resources is facilitated by the extensive forest
massifs and the decaying mass of vegetation presented at their foot,
which helps to retain moisture in the soil and ground for a long time.
Karst springs are distinguished by cleanliness and are rarely
disturbed. Even after heavy rain, the springs are milky in color, and
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rarely brown. All this is due to the fact that the Migaria massif is
completely covered with dense forest cover and meadows, and the
soil with humus, which prevents and significantly reduces surface
washing and the movement of solid material under the ground.

Deidzakhi vaucluses flow out of the known underground springs
of the Migaria massif at a low hypsometric mark (296 m above sea
level) on the left slope of the river Khobistskali gorge (at the level of
the riverbed) in the Barremian limestones. The system of the
mentioned springs is presented frontally and it is spread along 150-
200 m in the form of five vaucluses of different debits. The total
average multi-year flow rate of Deidzakhi vaucluses exceeds 1.2
m’/sec. and maximal — exceeds 50 m’/sec. As a result of our many
years of regime observations and field studies, it can be said that the
Deidzakhi springs are characterized by periodic, sudden and sharp
increase in debit, which is related to the fallen torrential rains and the
active snow melting periods in the Tsipuria syncline hollow and its
surrounding area. The sharp increase in the flow rates of Deidzakhi
vaucluses begins after 4-5 hours of the beginning of torrential rains
and its dry valley is completely filled with water flow (the level of
the internal basin of Deidzakhi water rises significantly and water
begins to overflow at higher hypsometric marks, 15-25m above the
initial state from the siphon corridors. Separate streams flow out of
the numerous cracks and rock piles), and return to their original state
within 2-3 days after the stopping of rain (depending on the amount
and duration of atmospheric precipitations).

Deidzakhi is one of the largest underground rivers in our country
and as our speleological research has confirmed, it collects water
from a fairly large area. Its feeding basin completely covers the
Tsipuria syncline hollow, the surrounding areas, and extends east to
the fault line between the Mount Jvari and Mount Migaria, as
evidenced by our indicator tests.

¢ As a result of the conducted indicator experiments, it has
been experimentally confirmed the existence of a unified system
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(uniform level) and separate (isolated) flows of fissure-karst waters
in the bosom of the Migaria massif, which is mainly stipulated by
different structural-tectonic conditions of the region. In addition, no
less important is the role of shearing dislocations, which often
control the absorption of groundwater flows and movement paths.

The formation of a united karst-hydrogeological system (united
basin) in the Tsipuria synclinal hollow, together with other additional
conditions (relief sloping and erosive fragmentation), is mainly
stipulated by the subsidence of karstified rocks that build the
synclinal fold from the periphery to the center and their common
sloping to the western direction. The unified underground karst-
hydrological system completely includes the Tsipuria syncline
hollow and extends east up to the fault line between the Mount Jvari
and Mount Migaria. The catchment area of the unified karst-
hydrological system of Deidzakhi within these boundaries exceeds
25-30 km® and is mainly discharged in the western part of the massif,
at the level of local erosion base in the springs of Deidzakhi and
Shiksha.

As for the isolated groundwater flows on the southern slope of
the Migaria massif, they are connected with the suites of monoclinal
structures (Upper Cretaceous and Paleocene-Eocene carbonate
rocks), which are attached to and bordered from the south to the
Tsipuria syncline core, built of Barremian rocks of the Urgonian
facies of the Migaria massif. The monoclinal folded system is
complicated by shearings (falts), is divided into blocks, and is
represented in the relief as monoclinal hills. The formation and
feeding of groundwater flows is mainly due to underground waters
leaked in the strip of the developed in the monoclinial structure hills,
their separating hollows and dry ravines, and are almost
unresponsive to the torrential rains fallen in the Tsipuria hollow.
They are distinguished by different hypsometric location, orientation,
dynamism and sufficient water resources.
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The eastern part of the Migaria massif is an independent karst-
hydrogeological system with its pronounced catchment basin and
from the western (Tsipuria) catchment area is separated by the
Migaria deep fault line. Underground waters formed in the eastern
hydrogeological basin should drain to the south-east, along the
valleys of Tekhura River and its tributaries. Underground streams
gathering and discharging areas are also observed in the Migaria
tectonic fault zone. The opinion expressed by us about the above-
mentioned eastern hydrogeological basin and related discharging
centers is based only on the materials obtained from the results of
field studies. This opinion is not practically confirmed at this stage
and we consider it necessary to conduct indicator tests here in future.

% The karst springs and underground sreams investigated by us
in the Migaria massif belong to the carbonate class, calcium group
slightly mineralized (211-288 mg/l) waters; they are pure and do not
contain organic-bacteriological substances. Their permanganate
index (organic substance content index) is low (0.2-0.5 mg /1). All of
the above mentioned gives the prospect of using the Migaria massif
karst waters for drinking purposes. Here, some springs, including
cave streams, are used in water supply system. Comparison of the
results obtained by us with the present operation norms showed that
the chemical composition of the karst waters of the Migaria massif
meets the requirements to drinking water. As is typical for waters
formed in carbonate rocks, the content of heavy metals (copper, iron)
in the investigated samples is low. The karst waters of Migaria are
not hard, heavy. Most karst springs are not characterized by water
turbulence, although the mentioned events are still observed in some
of them.

+¢ The peculiarities of the substrate formations of the Migaria
massif, as well as the tectonic and geomorphological conditions
determine the nature of the existence-distribution and movement of
the hydrodynamic zones of karst waters. Karst cavities are mostly the
product of the evolution of hydrodynamic zones. This evolution in
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the Migaria limestone massif and in the Georgia’s limestone zone as
a whole began actively in the Post-Sarmatian period (which took
place against the background of ascending tectonic movements) and
continues to present day. Zones of aeration, seasonal fluctuation of
levels, complete saturation and depth circulation are well defined in
the Migaria massif. Within the aeration zone, in turn, subzones of
surface circulation, hanging water circulation, descending vertical
and subhorizontal circulations are distinguished.

The intensity of karst processes in the aeration zone within the
Migaria massif is characterized by seasonal rhythmicity, which is
also reflected in the karst springs associated with this zone. The
lower boundary of the mentioned zone conditionally coincides with
the surface to which the underground streams reach during the period
of maximum increase in levels. Wells, shafts, abysses and a
significant part of inclined bottomed and sub-horizontal caves of the
Migaria massif are formed in the aeration zone. The capacity of the
aeration zone reaches 1500-1600m within the study area. In the
boundary f the aeration zone and full saturation zone there is a
seasonal fluctuation zone of the levels, which is distinguished by
seasonal variability of underground karst water levels (and sudden
and rapid during torrential rains). This zone is of a transitional
character in relation to the adjacent hydrodynamic zones and
depending on the underground water levels sometimes joins the
aeration zone and sometimes — the full saturation zone. The
mentioned zone is well expressed in the basin of the Deidzakhi water
content system. At present we do not have digital figures for the
fluctuations of the internal levels of the underground basin (system)
of Deidzakhi vaucluses, but if we compare them with their minimum
(1, 2 m*/sec) and maximum (20-30 and sometimes 50m’/sec) dis-
charges, then it becomes clear that the capacity of the levels of
seasonal fluctuation zone within the Migaria massif is several tens
(20-30) meters. In the full saturation zone, karst waters move in a
horizontal direction. Its lower boundary is mainly determined by the
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location of the local erosion base or the presence of subsurface
water-resistant layers. Horizontal and sub-horizontal caves develop
in this zone, it is also connected with permanent and abundant debit
springs of the Migaria massif (Deidzakhi, Shiksha, etc.). The watery
and numerous streams of the full saturation zone are discharged at
modern basis (rivers of Khobistskali and Shiksha) levels or run
below these levels and flow out to the surface in the form of pressure
springs. The distribution of limestones to a considerable depth below
the modern erosion base (the Khobistskali River) within the study
area indicates that there should also be a deep circulation zone here.
This is also confirmed by the results of the study conducted with the
staff of the Institute of Geophysics, on the basis of which the lime-
stone formations, fissure systems, water content horizons and mobile
filtration waters were revealed at significant depths (50-70 m.) in the
vicinity of the Khobistskali riverbed and in its right terrace. We
assume that part of waters formed in the Migaria massif is dischar-
ged from the deep circulation zone into the Kolkheti artesian basin.

% The significant part of the Migaria massif is covered with
forest, which naturally affects the course of karst processes and karst
formation in general. Decayed wastes accumulated under the forest
cover, promotes the formation of aggressive waters. In this respect,
the forests of the middle and high belts are especially distinguished,
with evergreen subforest, the foot of which is represented by a rich
decayed component of the landscape, where the waters are enriched
with various organic acids after leakage, which is one of the
important factors in increasing the intensity of karst processes. In the
Migaria massif, the forest plays an important role in retaining
(delaying) atmospheric precipitations and their gradual consumption,
which in turn affects the continuous flow of karst processes, as well
as the dynamics of underground streams and karst springs. Karst
springs that flow out in the peripheral parts of the massif do not dry
up even during the drought spell and are characterized by debit
resistance, which is directly related to the above-mentioned process
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in the forest belt (delay of atmospheric precipitations and their
gradual consmption).

Thus, the root system of trees and the forest itself not only play
the role of the active factor in karst genesis, but also simultaneously
perform the function of soil protection and regulation of discharge of
underground waters. The large debit karst springs presented here
(Deidzakhi vaucluses, Qoko/Mukhuri cave stream, Shiksha, Khuru
and other karst springs), in the basins of which important cave
systems are embedded, exist mainly at the expense of forest massifs.

% Among the surface karst forms on the Migaria massif the
following are noteworthy: cavities (hollows), sinkholes, dead valleys
(depression sinkings), corries, dissected by corrosion surfaces, and
steep slopes. The western part of the Migaria massif, built of
Urgonian limestones, is a 8-9 km long and 2.5-3 km wide
latitudinally laid out closed and deep hollow (cavity) developed in a
synclinal structure. The bottom of the cavity is divided into several
(three-four) second-order cavities of karst genesis. Their lowest
points are located at 900-1000m of absolute heights. They are
intensively karstified and are represented by numerous sinkholes,
erosive ravines, wells and ponors. Most of them are opened in the
forest. Sinkholes are signifcantly common surface karst forms of the
Migaria massif. The bottom and sides of the Tsipuria synclinal
hollow, the surrounding anticlinal hills, and the crests of the mounts
of Jvari and Migaria themselves are riddled with numerous karst
sinkholes. From a genetic point of view, there are suction and
collapsing sinkholesl forces, most of which are opened in the forest
and are distinguished by isometric, conical shape and significant
values.

On the southern monoclinal slope of the Migaria massif there
are developed longitudinal depressions (dead valleys) that lack of
permanent water flow associated with tectonic fissures. These
depressions were generated before the last ascent of the massif,
which led to a decrease in the level of karst drainage. Corries are
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relatively poorly represented in the study area, that is due to the wide
distribution of meadow and mountain-forest karst in the Migaria
massif, although there are also areas of corrie surfaces covered with
Colchis-type dense forest. There are mostly grooved and fissured
corries. On horizontally and slightly sloping exposed surfaces,
weakly expressed corrie fields are sometimes developed. The
morphological elements accompanying the karst, such as cliffs, are
well expressed in the high mountainous zone of the Migaria massif,
particularly in the northernmost and easternmost parts of the massif.
% The total number of karst cavities recorded and partially
studied in the Migaria limestone massif exceeds 30, which are
mainly distributed in the peripheral zone of the massif (e.g.
Qoko/Mukhuri, Kurzu, Ojoge, Saide, Karieri and Shurubumu), in the
synclinal hollow and its slopes, (e.g. Khaverdovana or Tsipuria’s
combined, Shkeriani, Zesnakhe or meander). They are also
represented on the western and eastern slopes of the Mount Migaria
(Datvi/Tuntish Garami, etc.) and on the monoclinal slope to the south
of the Migaria massif. The cavities here are distinguished by great
diversity from a geological point of view. In particular, Tsipuria
syncline caves are developed in Lower Cretaceous (Barremian)
thick-layered limestones and marl limestones. In the Turonian-
Danian (Upper Cretaceous) shallow limestones and marls are formed
the cavities presented in the southwestern peripheral zone of the
massif and on the southern slope of the Leberia anticline, while the
caves presented in the southernmost part of the massif are embedded
in the Paleocene-Lower Eocene thin limestones and marl limestones.
Most of the karst cavities developed in the Migaria massif
belong to the type of horizontal and vertical cavities. Namely in the
horizontal underground cavities, ascending, descending and formed
by their combination caves can be distinguished there. The massif is
characterized by a large number of vertical karst forms of relatively
small depth, although there are also represented the karst shafts of
significant depth (Ojoge, Tsipuria I and II shafts) and abysses
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(Khaverdovana, and Potoltsvena). The depths of the explored
sections of latters reach several hundreds of meters (Khaverdovana —
350m, Potoltsvena — 300m) and form canyons in depths with
significant constant streams flowing through them. Lakes, cascading
steps, vertical and sub-horizontal sections are often found there. The
caves developed in the low mountainous karst zone of the massif are
characterized by storeys. There are both single and multi-storey
cavities there. For example, the three-storey cave of Shurubumu
belongs to the type of parallel storey one. The descending and
vertical cavities developed in the Tsipuria hollow have horizontal
steps, which are the result of the alternation of uplifting and periodic
slowdown of the massif.

Almost all types of micro-land forms can be found in the caves,
such as: halls, including narrow passages among them, meanders,
canyons, lake hollows, chemical and mechanical deposits. Here are
represented almost all types of speleothems, which are distinguished
by originality and variety. Often the ceiling and walls of the cavity
are covered with calcareous crust. In this regard, Shurubumu, Qoko
(Mukhuri), Khuru, Saidi and other caves are noteworthy. There are
also cavities completely devoid of speleothems — Karieri, Shkeriani,
Ojoge, etc.

The shape of the cavity and the temperature regime caused by
this form play the defining role in the formation of the cave climate.
As all morphological types of cavities are found in the Migaria
massif, therefore the warm, moderate, cold and transitional between
them climatic zones are represented in the caves.

In terms of the existence of hydro-network, the local caves are
divided into three types: dry (Saidi, Otsindale, etc.), periodic (Kurzu,
Ojoge, etc.) and permanent watery (Khaverdovana, Potoltsvena,
Mzetunakhavi, Shkeriani, Khuru, Qoko/Mukhuri, Karieri, Shurubu-
mu, etc.) caves. The karst cavities of the study area do not lack the
organic world either. In some caves, green vegetation with weak
stems (e.g., Karieri cave) is found far from the entrance. In the dark
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parts of the cave, in some places, there are herbaceous plants (e.g.,
Kurzu, etc.) that lack chlorophyll grains.

The cave fauna, which resembles the Mediterranean one, is
represented by crustaceans, arachnids, beetles and insects. Bats are
found in some caves (Shurubumu, Kurzu, and Saidi). Only
Shurubumu and Qoko/Mukhuri caves have been bio-speleologically
studied in the Migaria massif. 8 species of invertebrates are registered
in the Shurubumu cave and 1 species — in the Qoko (Mukhuri) cave. 5
out of 8 species in Shurubumu cave belong to arthropods (Niphargus
cf. borutzkyi (Birstein, 1933), Paraphaenocladius sp., Plutomurus
shurubumuensis (Barjadze, Jordana&Soto-Adames, 2018), Xiphocari-
dinella shurubumu (Marin, 2018), Zenkevitchia sp.), while 3 species
belong to roundworms type (Embolocephalus velutinus (Grube, 1879),
Eisenia sp., Haplotaxis gordioides (Hartmann, 1821) species (Bar-
jadze et al., 2018; Marin, 2018; Chertoprud et al., 2020). The ten-
legged crab -Xiphocaridinella shurubumu (Marin, 2018) lives in the
Qoko (Mukhuri) cave. Springtail -Plutomurus shurubumuensis is a
local endemic to the Shurubumu cave, and the ten-legged crab —Xiph-
ocaridinella shurubumu is found on our planet only in the Shurubumu
and Qoko (Mukhuri) caves (Barjadze et al., 2018; Marin, 2018).

It should be noted that complete, complex and large-scale karst-
speleological studies on the Migaria massif have unfortunately not
been conducted. Here, periodically in 1987 (Georgian-Russian) and
in 1998, 2001 and 2004, speleological surveys of Georgian-French
groups were carried out that were mainly of a reconnaissance nature.
Unfortunately, none of the detected karst abysses have been fully
studied. During the complex karst-speleological researches in the
Migaria massif in 2014-2021, we studied the already identified
cavities and discovered 10 new caves, the brief description of which
is given in the book. However, for some reasons we were also unable
to conduct a thorough study of karst abysses and shafts of significant
depths. Research of the Migaria massif is ongoing. In the near future
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these data will be changed substantially and many new cavities and
underground karst systems will be revealed.

% The development of the karst relief of the Migaria massif
took place against the background of the geological development of
the study area and development-formation of the southern slope of
the Caucasus in general. It can be said that in the Migaria limestone
massif, as well as in the karst massifs of western Georgia,
karstification and karst relief formation begins in the Upper Miocene,
when the Attic phase of the orogeny caused significant uplift of the
study area and consequently intensive surface washing. This process
was further intensified and activated in the Late Sarmatian period,
namely in the Maeotian and Pontian stages that is evidenced by the
washed from the southern slope of the Greater Caucasus and
faunatically dated Samegrelo (Odishi) foothill sediments represented
mainly by the limestone conglomerates.

In the Kimmeridgian (Middle Pliocene), as a result of the
abrasive action of the sea, an abrasive flatland of the Kimmeridgian
Sea is being developed, known as the Tarzen-Otsindale flattened
surface (step) and now is located at 700-750m abs height. Thus, after
the Kimmeridgian transgression, is seems that the Migaria massif
experienced the uplift by 700 m, indicating that by the end of the
Tertiary period (in the Upper Sarmatian stage) the massif had
reached the absolute height of at least 1300 m. The Rhodan orogeny
phase (after the Middle Pliocene) led to a new uplift of the Caucasus
(together with the Migaria massif), which was followed by the
activation of karst processes both on the surface and underground.
Following the periodicity of the ascending movement of the area,
caves were formed at different hypsometric levels.

Thus, it can be stated that the formation of the karst relief of the
Migaria massif took place mainly before the Pleistocene or in the
Lower Pleistocene. The new orogenic movements of the Early
Pleistocene (Pasadena orogeny) intensified the fissuring of limestone
formations and, consequently, the activity of karst genesis processes.
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There is a further evolution of the river network and karst cavities
with it. In the Middle Pleistocene (Old Euxinian-Uzunlarian-
Karangatian stages) the southern slope of the Caucasus continued to
uplift, which naturally influenced the activity of underground waters
movement and the development of caves.

Based on the correlation of terrace steps, scientists indicate
about the Migaria massif uplift to the 130-140 meter height after the
Riss ice age, to which the formation of modern valleys of
Ochkhomuri, Skurcha, Tekhura and Khobistskali Rivers should be
related. To the same period should be related the formation of caves
(Shurubumu, Qoko, Khuru, etc.) developed in the valleys of the
Khobistskali and Ochkhomuri Rivers and their tributaries, in
particular, the transition from a phreatic to a vadose era and exposure
to daylight.

In the post-glacial period, along with karst processes rock
avalanches, landslides and mudflows played an important role in the
changing of the relief of the study area. The grand size landslide
(width more than 1 km) developed at the southern slope of the
Migaria massif, in the area of the village of Doberazeni, some areas
of which are still periodically activated, should be related to this
period (the Upper Quarternary). To the mentioned period should be
related the landslides, rock avalanches and mudflows developed in
the Khobistskali River gorge and huge displaced boulders brought by
the latter to the valleys of the Khobistskali River and its tributaries.

Based on the study of karst cavities found in the Migaria massif
in present, it can be said that the conditions of their origination and
evolution substantially differ from modern ones in terms of landform
peculiarities and hydrological regime. In particular, the evolution of
cavities seems to have been more intense in the past, as indicated by
the morphological-morphometric indicators of karst cavities,
corridors, halls, etc. Currently the energetic modeling of surface and
underground karst forms is actively ongoing under the impact of
melted snow and rain streams.
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« The study area has the interesting and diverse tourist-
recreational potential, especially from the karst-speleological point of
view: the Khobistskali River gorge, which separates the Migaria
massif from the Gaucha massif, is distinguished by its remarkable
beauty, unique Colchis forest massifs and interesting natural
phenomena — waterfalls, canyons, displaced boulders, karst springs
(vokluzes), caves and thermo-mineral springs with healing properties
(Lugela), which is attractive and interesting from the point of view of
tourism and speleotourism; the line of the Khobistskali River bank,
the surrounding forest, Deidzakhi vaucluses and Shurubumu cave are
the objects of perspective ionotherapy and speleotherapy that have
been identified by special-complex studies; in the dry valleys of the
Deidzakhi vaucluses during the torrential rains in the Migaria
mountainous zone (4-5 hours after the onset of rain), in front of a
human eyes, the sudden birth of the river takes place, with its
development and disappearance again after some period of time,
which is very effective and interesting to see; the Khobistskali River
and natural conditions of the entire gorge are recognized by invited
foreign experts as a unique object of extreme-adventure and sports
tourism (in particular, kayaking and canyoning); the Tsipuria hollow
and the Migaria massif crest zone as a whole is a classic region for
the development of surface and underground karst forms. The karst
hollows, sinkholes, wells, shafts, abysses and caves presented here
provide a good opportunity for the development of speleotourism;
one of the tourist routes of the beautiful lakes named
"Tobavarchkhili" begins from the village of Mukhuri. The tourist
route is 60 km long. The route includes the Mukhuri (Qoko) and
Shurubumu caves, Deidzakhi and Gvalashara roaming (erratic)
boulders, Gvalashara and Ghunji canyons and waterfalls, Sheleti
canyons, Alpine lakes, and ends in the area of Khaishi. The route is
available to tourists for 3 months (July, August and September). The
initial section of the road from Mukhuri to the alpine zone is well-
organized and it is possible to travel by transport.
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