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14 SBGJte] dzlsdzri e HEzy&J deloizy d3j dzls sH ¢ s Is & te ']
9Jtondz) &3O dzIsd 2 dz' ~ Iso jtoHT™ A BB dzj tOdz dz" n
tcOmMf dzGo j, 8. ¢. Bdz dd3j J Is 98 thdz'C B2 Jdststabaiz? 2
Ybts dzj Mseo By Misddss fm  §OLOd3j stcOdsd Stod
BOdzls d 2 dzr = [d3q Has RDEB p
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1z 0 1. yrdfJldArRY[rEesfr st {[1RL Mo |
1.1. Rffststedw dL zyj dzd W
MmOdzG 02 M 5] dzOette! | dwORSHIERBMsS R L P§ G
ftod di3j tedets ® 400 € d detsialfjyls tc Offls iclR@AfiEDstslg G (fitls
1. 1. sisteW sdzsecdyj MStsds § zOdzj BB h k28 Yy
TtjBjls, ftoslswyy dzdatsflst 8 ¢ sdzts Of7AH, St
O cdztsy j dz a0 O dgAddusotste) o R Odze O2, 1 OW dzn &
1| OGtte! | BeteOddyj dzs dz0 wzsp ff & zisf k2 ifilgd c
ftsdzzf ZfMist dzdets?2 s tlsdztse d dzs? & i hddjic OFf Isy 1
l smlssydzsegts o OV dzO. 9 otsMlssC O MmOdze ©2M¢
dzedL S sESte! j Mdzr COsh jjMmw M L O OHdzr oBq
MOdzGe 02 MS dR ¢ Gt OBzpte kIO g e j €, ¢ 0Lz,
wogdzwes hdjfqw ftedlssCOR] wjdjdecd, StlststeOW
[dzcd. w4OdRs?2 o' M 52 o dgts I fip'2-u GndiPiat© [ I8 € 8 d
ZOSSHWh OW W 20 Isjtetedlststedd O2 BOCO ] O A C
litbsedyuking Gizsils! Isjtetedlststcd B ' [dOdze toctk
dzj cOo detsdzj tedz@. [Is f jteor n tjceddzOdz dzg 7«
HES dOMmlstswh jets dtedgdBBi daff s dftsiasd WHME d &sd Ml
fsdmMCOid ftdiLrd ~ dMEtsy O BB ~{§ te ddgidfrd dist=O
sjtetedlststcdd MistcOdz , GJj sdztse d yjifkostR, fifs fig g
Yyomls!: L OCOlsdtotso OdzO-1:5000OMh sOB O= 1: 100C
RLEZUW] ddd dd sdetsigind (M ddap fls te Odzdz” d3d
fklsjh Mmoo jddzdC Od3d dHjls M XKl Hse Mmj tod H &z
ofMmj ®HwEOBGh kL' GfdMOd o &sdscwOWdd €. |
[ [EteL Ojo, 1948:;: zOMlsddO®, 1952]. Mbipsy dz
[ sdze sdzd d 2Oy O dzd X, Is waO@AsaZS, Cds dhyszw LXO dz'
l skOdAda6d. ), J.¢. [BEEyjeO®O (1892¢.),



t Iz desS) HetoOW dujmMS ) fodsyjddj dLEyOj dscts fodkdcectdd® dO WdL dyjme




16

1l 18B189%cG6 9o MmsintsjOn gdds O dz! dzsOL  OlsM & 52
ftsH kzCSotsHMIsoatsdy | .1 . 1 GlsOdzddzO tcOBBIsSO:
1. ¢. [Btezyjo (OSOHJBIJES M 1929 ¢.) . {
Gjbdzsedud MEs) dLizujddj [ caddffddd [ §p Bt
Py dd& s | Mitste v sdB@BME 56 5 1120860 j diPHOBO) &c
ftcseo jdz f sSHictsB dats dLiAde) Has®20 dzof P M 9 o | Btz
[ 4 Of sy dzd € 59, 11914cld.] .6 Jsd®dByY] MSd B dMmMd
L Oded B3O dzinf i tf s s 5 i3 C s g Jsi s G tezsdflazifls sz s © |
ff 1939 ¢.), Bdz qLkzyod mjdlsj2mMcd?2 ~tejBy
[ SdzG sdp td)Cds ©O2 ¢ OW LCMmy juHdydw f SH tclz €
{ Mdetso dz" § L OHOYd Hdz¥v jla&dfgy Jjifrjdsuedsds e o dfdigy) d)
BZOMMdo o dL o j tey J dzdz’ - f stctsH ) mewird f
LOodMmddismisd o 1 Istsd3 tslsdztsh-yj Gt @H dzte @ dzH OB &) &
LOf OHdets? [ tsdeetsdzd j 2 ; dL zyd ded § ¢ & dAlyf Odzjdz
| sdaizdsd d Y 6] Hdgjddgtsiridgts s~ . 2 ¢

10detsdzj J tOdzded] Ef @3 dzOdzdw s ¢ J tsdzts«
ZzOe ste! W s dMOdes o lsyj Is)jO O HdEzdsO dpHdimstEsC
GsHEZ [ .A. 1i2BEte, Yj2?2 BOthtkzls yOMmisdyc
(r¢. sdzj d3j ddyA. Id. 119®5dzjcmd dzem S d2, 1. vy. 7 6
BOtch tczlsOdg tsBEKLOL YT Gsteds m f sStctsH B ' dzd
bSCOHJ B 1 OE¢, fHtojHoOtedlsj dz detsy S tcj HJ C
d 3.¢. [dBjHjot2 B ™ wOMhtehb @ dypsapOd 54§ sd
9 Jdmmdzi Hso Odzdzs A3 O2Bdzy [1d2BERtE, 1926]

l 1927 6. 9 ¢SOHJBIJd d2OES B'" ZO ML H (
Csd3d mMmdw mp 1928 ¢.) , Hdzw dLEzyjddvw cGJ ts
[ sdze sdz' MC 2 e HBI figdEd j HYdafdzdzt T MEPBEIs, ¢
CORJ tOdz dz" jO HwO@B®®RIL Oydw sBtcOBtSISE d it
COtelstsctcOW d YOfCHic RdOBatCls® ¢ Otcls’™ [ tsdze sdzd d
qLHOI] dz2 MEOW HJWIsj dz dztsiBls ‘G B[HDOMPEHos )P B R
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olsw e drprOedissdze sdzr MSdj dOkyde § Eytej yHj dedw
Mo gy Misdz' = + CMPJHdyd?.

l 1932 6. GEjijtdktse 1. [ . yvYbkHddtse ffjtc]f
CdzOuBdh j H dzsL O tcts 9 . ] 5B dzd L-Is@fs@H @stis fizdhao

Cjsdscduf NeoOYyd™ Cfip. 1. [ OySBoMSseEs Bl
sMlsOdeS Osg. | §wmdjotsjdde j GsHT  Odzj tsdzk
dssctsd MsOkO ®&OMMO &OljtdOdss, ©fts

ftcj HMIsOoadzj dzed?2 [ f dIlsddz, 201417 .

Il 1909z ehHS P&z cjogddsig tg ftoj Hf Sdzsy ddz Mk
o [Bdetdzdd. 1 ZzOdtdij tcdzOW ¢ j sdzsetteOL 8 j H S
ZOyodzom+s M 1934 6. 17 dzd tOL 9 j H Odzo s Isds
M LOfOMd St 6, 26 dgdzdsisdids tsgatzs &d rdits s Blact
ftetso j H] d& cjtdsedud mMcdy M J&BCd ftod
el temMiktcj 2O d Mo jlsMEiets 6 jsdscO 5. r
HOdZO HEtsMIsOIydes  tsdzdzOW MlistcOIsJctcOW d yJd
slsdztsy § dzdfsds,stemd3dSE Mo w L Pdzrdzj Tl t s & glzn | dzd v .
fsojtrndesmisde = HtedL dzOS s dzgj Wisj datsmdztsmls d
off smMdzj HMmMlsoedd ¢ ®lsCterilsds [ LEzdzB OW dzMC ts6 s
EMlsOdzatso dzj dzr MilstczClskzter , B dzOG tsdf I @ .Is dFf jj | H
d BIGBSHORd Mo jlsMEdddd ¢ jtsdzse Od3d B ' dzd
B MsstesyHjdzedw, d 80, HwijHfsdsydlsj d-dats
otsmMsydes? d o sMmMlstsydes?2 yYyoOmlswa MisteOde .

Il ftoMmMdzj otsj dedetsy otcj dzv dzOyd dzefp 6 Y d dziz
[cdeszdri O © 1947 6. BN dzs fsHf dMOdets fy
5o J Yfpldas sdz' MEdaz + SMfjudydwd. 1 yjdzva
ftosd3r " dzj dgdetsisd dzj sBrtSH B2 Istsf dzd o dats 2
Btsdz! " dj G Jj bdzts § s tc@BasjlsH 5ydg Gt dejOpz t@®W H
dzgj Wlswdets?2 d cetstdatsHtsBr 9O h j2 (tetsdyr b dzj dadz
Istc] Mils ¢f sdzedzdzj Wis' &, Colsster 2 ftodmlskzy d
dzj W Isd, SHSo toj d3d dedzts tOL 9 j todzlz ® s ® ©EddAr
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2Oy d ts dz0 da'tedzron P iy S tso. |1 O OFC ydtdz tedz
GiMSsd S5 fejHftedwlsd?2 5 HBB' Yj otd Wt
1 jtedtsH CEitdsedyjMétets dLEzyjddw [
TOOSIsjtedL s  HjOk jdei 2 Mo ts e, ® e B € o ts
ZOYdEsdzOdz dzr 7 SOHtse MY jydoOddmlstss, o dzjH
dfmMmdzj Hise Oded 2, o j dzd yjteddd jodf HissBU A" Bts o e f
sMotsjdzgdjds desots?2 IsjoddSd. 1 OuddzOw Liye B¢
dms s Oj &3 A [fecddsidgdDs s EyOfMmlisal jidzg dzh oz 6 4 J
LEBdtsBdud MEs2 6 u GdOfedtsh d)j dzetedw, | jts
tiLkd sOIr  ftetso j Hjdzdze®w . ¢ ¢ OdOaiizc OT @ j |
dMfdi Hse Olsj & MS IR dJEfOB fsis dzcds@zd ds | tels s s to i
[ Otcd dztso ' d3 d t . ¢. moOmddzr d3 mts Qo IststeC
CldBasedyud Misj Mbtesjddy [r1te [41dBasec
Oolststetss qLHOd CjtdsdcdyjMsow COklsO [ |
(1973 ¢.0 1RO (B0 (i 04 &J 8 ¢¢j sdsedy
WistcdsOydtsdedz | COtelsr | sMmistsydes?2 o A j dzlste ©
(1.6. 1 d&OctdcOotse, 5. 0. J1bttLOCsamSd?2)
BjlsOkdsejdduj MSd) SOkl daP o tadss s, . ¢o. 6
t. 6. MOfosd] %76 . | 1980 -djls Qhzd®Oay dzd i
[1t ®OMhOBO 1: 1500000 d&O djH', Mo ddsj
] tjLkd O] fttsojHjdd 7 ¢jskscsto
W OCIsgdl fil BOIsj tod OwOWdsd , f)lsdg@dsdf@ls L sz, dBj Is
or wodzj dzf BBdesetsydmdzj dzdzr § d3d Miststetsy H § dzd W
sdkso O, otd ¥WOKO, WdhsedkO, Lsdsko, sl
] 1973 ¢. Mo jlMSEl d ikisoze s ¢zdf fidg ©ia
{5 ©OL tcOB WHSHA] B @8 jj Witz 5S¢ 5 o5 Mls s & BH jideRY
sMlsOs h jesmy sSHddd L Stbkfdj2hdi d&j Mstt
d Hte., 2019]. 10 MjetsHdz"h dzad?2 Hj dg'tsdss Iyt
Btsdzj j Is250c tsyjrfij ded 2 tkH yjtoder 7 iBj IsOdzdzts o
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litwor j  ff i3y dsdteadalgts j dzd ud MSCdj dMmMmdzj HEso
BsdzdBHjdz, O LOLjdB3 d Ltsdslsts 19 7 Is da& ¢s.dzd ¢
dtse | Yiplas sdz' ME sYJ MESOzsE § MY J d q gdz s OIsrsi
orvwodzjdedj o 1 Istsds tojeodtsdzgy H jteor n d3j Mists
L OS sdesd3j tedats s j 2 tcOL 3y M jdzdw telskzlsdatsa s
orHjdzjdedj tolsklsdzyr » fwhtse d L t5dz ) 19
S5-O0tcOC Isj tcd L tsdelOizlz] lsidls @diz Cz" B L | Q IsidisGedz! dzts z
[ skL dzj ysoe, 1974] . J1Oydesy L deOyd dedj H-dzw
B sOdzdzts 6 j dzgd yJ MSdmr dMMmdzj Hise Odzgd?2 dzO d3j H
HBBlsded € 59 O, GHJ dL F0izstizgewg dp dpdgiomts)
vstsdzsets?2) BN dzO slsdzj M dzO § f § teNptf jsSels! off stedzt®

sdfk [utlddSts d Ht., 1985]. o¢oltttOdd
cOBBtesdHOR d BT dz®d S dajj edf) "zOW tshig ds@asd v ,
ftocdtoctsHT .

l 780r CGCSHHARZY Mtse jlsMSdms Eyjder » dzO f j to
oMisOo Odzd cGjdzjlsduimMédy fesedzj iz d &jls
HylsOdz! dz@ | dmMmMdzj Hs9 OdzedW dL Blstsf dzgsegts MMl
f stesH -digg dzdlasH J dztiedz™ dz' - L e osdzag §edzd §d tf J
fsLotsdzddzd EMlsOdztso d s Ho 52 Mmise j dedzlzt ff tod
tczHtstsBteOL EZs hdr tOMmMse stctse H dzv , C OL-Mazts
fsteW Jtesotsets tStelzHjdzgjdzdY d ¢ OL Ols! o tojsal
Wistcdzdtetso Oded § sput§ |HARQ 9, dz"1d9]7 7id j.L E dz' s OIs Od&zd
dimmdzj Hs9 Odzd?2 o [ tsdze sdzd d, ftcsotsHdohdn f
B' dzd MtMmlisOe dzj dzd fd3jfisiQalrdrs 1) es{oydpti S dits  § Okls
1:1 500 000 ofds @dfdgjdj"Ldids: = ¢ S sBO Jd3fdzj
(1. Rr. #Blsdzd € 59 d Hts. ) , tclskzlsd (1. ¢.
By MsstesyHjddvd (6. ¢. I Btsdzj dzm & d 2, d. o.
(¢.¢. [BBdZjdNnSd2 d Ht. ), L Sdztsis'zdz o tfinjg tde
sBBh jdedsRh q3OIjtcedOdz fts { stsdBz 6 6 dtsdzkz
tcO2tdzdtctso Odzd j, o' wodzjdzgr Bimdesoeode §j L OC sd
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ftoesegdetsL 2O jets sdmSéd. 1 A"AtHj LIsdr o
f tetsW o dzj dzd-f) Iz fyjdidigjceBe s to Iz H jL dzjCdedoms, te " HRo @ todff L daC
ftosd3r N dzj dedese 5 Lktotso dgv (vsdzB sdzz e € 5§ d
tcJLbEdz SO 3 sOdkzdzse j dzd ud MSdr dMMmdzj His9 C
B sOdzdztse j ded ud MEdn fWMtse wl ¢L ddaej o
sfmdse j, i BBO@®k PW tcOL detso SL teOMmlis dzr j (t
Bj lsOdzdzts e j ded yd MSdj fwmO, oCds yoshd,j 3
dzgj ozHdzer 7 fdzjLde =7 dMESfOjdi3gr n, 5 Cslst
H Odzdz" ~ . 17 dz or wo dgjodz?2d L tsezsigtztslr @4 s tdfOx
[ 5dz6 stzd  dzls tc @ degtO 2 M C d 2 - j th)j BLdY AR IdiHe ISz IsLdzs
StelzH jdzgjdzd j &3, d GlsCterlsr Ctolzfdzr j tosmMmr §c
] LIsts %4 o toj d3w ) n S HJ ts dpdstedds | fiffistelts 2
dMmmdzj Hiso Ols § dz* ME 82  cudfdzts@ef. Wl .M& 5 DH t6 & dpt gf
19681969 c¢¢. ) 420  Is j) O OsitsisRd [ osjoes jstets d
CteOdgdIssdHdzr | d hJjdsydr jJ WstedOydd. |
Cjdsigldtets e tcOW dyuj MSdds dMmMmdzj Hiseo Odegd W iz W
tOMf etsMistOtpp e ¢ skzteflzts | M sEzfsoed flzd d MEsMis ©
sdfse" § ftdL dOsSd d djlsOddsejddud nsdd
1977 ¢. B' &0 sfikeddStSoO0dk0 EsksctoOy d:-
MOdze 02 ME et dzOEtste! W [ A j HBgEE O, Is OlicB70/6]0
A @EP2MCd?2 d "MOwOkzMmetsd MCd2 ctoOdedIsdz |
cOpdidtstcdlsso j WtsttddOydd Isrnlstsej dh ddz i€
[Ljtedes? d RHJjtMEB2 L t5dz, te OM M dsts s to j dadz"
CBlfd $no. [ Jtizsed@is) dzdf d3é)dz's * dzdf § jom QO] Hlis «
w‘OMMder [[ jhdses, o¢cOWBdss, 1980; [ jMmd
1 1sOfj dMmMmdzj Hse Odzed?2, kyjdz j ldatsiddzd d
mMjtedwdz, dzdets ¢ fjtcor d3 WOLOB ctcOdzdIstsdHC
1 119 8dz0 YO dzO tecddj fisksdzO i Sfpts dzg s iz IE OwW L C fr
gt d o1 f1t fted §sSHHjy ) d MHjIMisec
0 MmMdMmilsj 3OIsdyi MSdj dMmMmdzj Hse Odzd™w ¢ OBB te
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OB’ B' d&zd GCEteOddyj dzo 1IOHdOH dab®B dzjf stz ¢
Gjedidy . Jtdzyjdd | ©jLEzd kOkr Mo jhC
W stegOydsdzdy & ksdfse, d BfdmOdd® € tdS 6]

19840; 19848, 1987; stdejdeSts d Hte. , 1 ¢
OV Bdzetso d HWG.QCHI8]7 ,Htalsk 1991] , d
gL dztsy J dz 9 MW@sdtsctecOVdd [RLEtSA d HG. |, 1

fOdisLs2Mcd) fazssddyd mcdy Sodafdjsnr,
off jtoor J 9" HJ dzj dz dzO Is J tdad dulsias tg d dIs  ff &5 BzGtis
b dz' Istc OdgOW q Istso " A BOMMdo tso (o ftzb§ @Y &
B dzj eOdzdL Oyd j 2) , dzd MowL Odzdzr = M Wt
Mo sMlsOodzj dzgdd wWOL deslsdtfdz" = cOBBtetsdHOIZ n
04N jMmisej dadg 2 fsddf O & e ts ¢ O dzg g § tisBedfsi~ d B Y
st j dedes s f stesH 20 tshdse | tOL OB SISC
B ssHdSd [skLdzgj yse d Hte. , 1976 ; 1 tsdzw !
sBtsBh jdzd ] 5 cOBBtotsdqHAz d3 Wisted3Oydw d3 w o c

]l O3}~ ctHBSogEEB § fzdzdzse d yd MESE s Mist
tcOMMdBBOIstcd o Ols! mw fn Mo toj o34 dedz’ ~ GJ SHC
ftcj HMIsOo dzj dzd W s fwtsyd MMoO~A ¢ tsdz'-dg ) Ldas Lt
ddBdtemC 52 d sdlk02mMets? dzd s sk § © dzts dzd uff
Mstolz S IstEdgOyYydtsdede” | L sdzlsj ClE®©dzd dbsMC d jzj P s
Lotsdzs, ydd 1 Iss?2 bkjtwtedlststedd [ ) sdaj dzh 02 dz
slkzL+ d3d dz, 1999, MmMOdilz @&0OQaAdzize "z CzdaskO dAs
s § oo d | usmigevs dzd o A3 g3ts L Ofasdgsigs | Mistes g ded §

dzi Bsdzt h 52 HSC jd&3Bted 2 MC d2 B dzts € , tcOMY sd
wWodzw jIsimpw yJ dzlstcOdz! dzf &3 M4 6 d3d dzls 5 d3, o ¢ tok
L J d3dzts 2 Ctstor MW stcdsd totso Odadz" | ots B 1g 1© O dets ¢
[Badarche al ., 2002; Tomurtogoo, 2002]. If

44 lsjttej2dz0, fojHumlsOodzj dzdgr & S tcOlssdede &5
ddazd 6¢jOoddud MSdBd SCtif di¢hHord, O BO¢
LOHEZGo' B/ Btop OMg B sztsdedz'dt OftEdorjdg d(sted fy. 1
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1 sfmdzj Hdzedy 20 dzjls fHtetsHj d&zZOdzO B SdZ! " OW
KjdalsteOdz! dzts?2 L dd (o Itsd3 ydfmdzy d 5 mCcC
[ . R. skzL ' d3d dz' os. LYJ dzr J 9T Hjdzddzd Ctolz
Il i@ 2, mMmOdzc O3 MHEI2 d WNpadstcr j Mtseo dzj Mis
tcdWissor did L 5 dzO d3d sBtcOL k28 Is 09 Is 5 dzts d3dzts
L sdzOdz dzr | BOcBOBdyd ME&dy Ot Odzr [ c tedBs
2003 0; Kuzmin et al ., 0 el s W us'tsdfdogfdats &
BOlsdzdlsse hdiotsSCts SBMEZYHOE IsMw o dzdlsj tcOls
CGSH' f§dkzkzyjdr Btsetsydmdj ddz' §j HOdzdz j
CjBricsdtsdztsedd ctOddlstse mOdzc O2MEtsets B O
H o, 2008, 2t0fI3te 5Q ,d&0] , Bisch j iz Wstedzd tets 9 Odz
QdzOIsj S MdMmj L O Mudl OdzH j 5B dzP]s df dze P dzBHBagle
Stetsd jdz [ctedtsdzs ¢ d Ht., 2019].

t OB SIsT fts cOBBtoSdHAZ BB WstddOydwds [
ZOMssw h ikgdlzdo e RLsm dO0AatE; , zg &I GOjo d Hts.
dL sdlsoOw dMmMmdzj Hiz¥ s ¢ OB B €EBN| WRdEdzj tc G
[Mao et al. , 2018] . ] Yyomisd drbkyd ddw dBOG d3l
ZHJdw,jlsmw tc O dzj J dz4 ftotslm H d 5B { BRHRO-- o {
G sadidud MCdMS(t A & eisCBdzH so ™ j  d fnfydziNetse
Rb-Sr ) d G Jj 5n tots dzePtizsA4 ) M Cddiipi) dzf Wise Odzd v o3
L OS sdesd3j todatsmls j 2 1L otsdzs ydd BOG BOIsdL &3O
CjBHdOBd Y MSdrzdzf kO yd 2. Isd fdj2Ld fiyffny dzjc @B 45 ¢
tczHsdetsmMdesmisd cOBBtesdHdz » BOMMdoe se, dzj +
[ zOf s Odzso O Shapovddoveet al2, 01 2020] , dzj cdzd o
HdMMJ tlsOydd.
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2 ¢ o 2 dztizisk€ dacifig inf§ . 24f [zdac 4§ s s C OW b sdz@O (L
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1.2. 1 islsjSClssdzdyd B)OOB tcthtfu dzygw dBsOMMdo tso
206 otc ' AV] dzls 9 Q df'OBENE sd3 ME dZzOH YOlssd3 { t
RMMdzgsH g j 5BI j ST t©OMysdsyjd d&O kjt
Colttetsj] © Moty Yy tej HLd Lt IOdzE§ofIsRiny Offfls dilzj
(Aol ). wbtezClkzter A¢uwl B" dzd MW stcdBzdtctso
s5Cj O0dzO, dzOyOoeh j digMw o 1§ tsL HEEMY {f Hotis Istg @sdzdzk
1 0CterIsd)y thdses dsS gO@RSES ) OdP s O tc dftis sH dizf
f Odz 5L BY Q¢ IlsastsfplOts Y df Rdzdif ktsdg fgdsd 2 € J Odg,
BjLBLEY [daj dz" ©2dz d His., 1990; [ sSyEpqs
2003], O 6t f(sMmdjHddd cJjtsedddEd it qd
[Yi, Meert, 2020].
vsjJttedlsstedwy [ tsdetddd dj xpdls Ods M fsdzistc i
fswimO (Adul ), 5C 02 di3dzj dzdzsets wdBdtemS dd3
Sl Oty 2 HEPHBEsdZOBd M ¥ ¢ O (t dMkeds¢ 1. 3
stptcdIsstcdd [ tsdeectsdzdd or HJ dzW ¥ Isfpw  HO EDAzSE i
Miojteder 2 d ¥xyder 2, tOLHJdzj dedg” 7 | dzOo dz"
tdmMzdesS 1. 2). wjojtedz 2 MJjcecd3 delgind &™H §-J t&
L dzO, JEzBQdz[-OdA OdgrdE®Isqd | dB@ZC SEZAc I v | 2B Jz@ @)
Is§ tetej 2 dz) te O 3ES ta dsatAD)f ls[fA W 6 BBE@ PhdAdD 5 @i Is )
COC cjtoydazBodaisdzza 0zjls) [ujSlstsdegd S Oé, 1¢
] dzOdats 3 towlgsded jd Lldzj tetcd Iststed d [ sdee sdzd
oG dz¢ 2GW dzjIs Mo d3j Misdz' »  ddythydiag B dg'e PUAH R d
(s dMOdes o7 h j). 14 MBslstew dzO Btd "5
BOEBOBIdUI MEdns syl MMse, { eis®decid) Bddd E] o
byjd' j YsCO0 dzgj ftedh dzd v &S d dgB "gisdOL Rdg)
GJitHddOB] yi MSdr E fifdstcedzfMets, o Oazd K stf& A Bic
BOMMder mOdEO2MEBEts toj edtsdzO, wWodzw jlsfmw
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Xiao, 2018]).



Il ftshmdzj Hdzd J X¥g Mvwisddiag Isifls Odzts o dzj dzts,iT
6 Odzdzj d3 d3d L tSusts pzd & dzkf ¢ #SO Isad dzcp Is*jdsciAdz) deaiiBietsism ¢
9 1O OHdMsd 1 0BO2C0Od j [ Add gezsgd MAG2, 1
d Hte. , 1997, Budni kHotv. ,e t2 0all2.],, ImOOUES;02d
[ sdzetsdzdd [vd ShstsdzdC 0Oé, | AOdEg d Wi gidsdeis WOt to
Ctodissdzs €, stoBPozj dgd EHzlsj2MA g2 o | tsflstsydds?
1 OB O2COdz' § [ s 59 Odz d  Hstdso Odz) Yk &, (s tsHotd
[ BilcOLBoOdzd] BOItsdzdlstse B' dzts Isj mdats Mo w L C
tcOdzdzj] i3 L L2 MEB2 twdWilstsoats?2 MmMdMmilsj &3 A4 dz
1991]. Il sf tesfmr fdtets d fg FOts s Hizl dzdsv® H s md.
HdMC 2 Mmhdusigatias afxffv BtcOL soa Odzd™w B OlsOdzdIstso ,
smo jh jdzO. 9 e dkzOe j 5

1.3. 17" By mMiez] HSls ®alzd v

] Cdzy] ftoshdzscets 9 jC0O o otej W Gj
[ sdec sdzd d, oz 3@tz " gy J &Y dzsfy! BOe B3O U
tczHdzr d3 SBKOL-BB0OU]Y ®.Clvodz}ds ddz.. G ¢ . G . RL f
Htczedddd MslstckzdilddIE @3 j maARdSdd d cjswWdL
1ddzsedud ME¢sets ddemisdlskzlsO ¢1 [1 1 drp@ipdsdz
1 Of OHdets?2 [ tsde@tsdzdd © 1980 6. [dzed of jtco
tcOL dzd ydz' j I dafizr - tc @ g dg@®OqREOB afllsr  d dzls to iz 1= d 2,
sWdsdzdlstser dsd MmJ tedw d3d . s IsOSCBEeB tHO (
BOMMdor -vdzoOK Y pdz@O dz2[-OdZAD Oz | sBetsdz) , o Ists
tcOdzdzj f Odzj BL 52 MEBEts o 5L tcOfjls OB '[drA s figls O
tcOMf sdztsy j ded W d A 5 YJ dB@FRififfCOdzj BL 52 MEdr ¢
MstczCsztcOr 1 Of OHdzs? [ Bdze sdzd o ,, ccHOjn {f EsCdsl
9 MOdzcO2MEtsdy tojddtsday (t dMkzdesE 1.

ltcd orBtstej BBI jCIstso, -dpwd jdHsds o9 fifj ~izOHndy'd
o fitoky tyj togdd, 3OHgdtar offHffzd W dH dzts?2
dzd n B dzd o' Wo dzj dz Mtej H d - det©OtESigitalditszts O
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LdzO, COC)H JdtlOhYf Bz, 5 € d dzts 3§ Is tVOROGESIskztsdg v d
C vOoORBIEMEtsdRiz Ottj Oz [ )1 sdzv € 50 &z@ ¢ tey dz@z(
off jtcor j tsfgHOd HfR, 1990] d eoftsmdzj H Ml
[ zOf soe Odzso © d Ht., 2019].
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 96° N 7 R, I22NW E=J6 =112
t dMzdz L tsdetsy Jded] dLEzyjdedzr @ cOBBtotsdHAzr 7 O
tjcddO (dL dj dej des Oolststesd 5 [HOd ddSso0O d H

17 A j dzls o @dz ddgds € o 2 fESvai® H( W Glist 12) < dz Is s tatp G dGis d 23
BjLGLEROTAdGL 52 MCd] TofOuHHdiYDgRid. cwOddlssdH:’
hj desydesfylsd mOdze 02 i) Y5 deskME O s BPSB eSHHT  MDdE O
¢ dzOH YOls' i fiejdeCijls df: & L6H dij i @dijtemyLdetadimigds , M&j H dzj § ©
(f L Hddj € OidzjjHimsidzderOdidz) 180degethj 59 O & Hdpiiae §ls j B L
10ilsjChoddyuimMSdj BdsSd M toOdedsj HitsSCdssaigouin Ly |
Hise J dzH MC dd3 MC dzOH YOz tefO fiy pdigh d@idsir@Bdggesj  Us7) € Is sded W d

AqWtcOd®d kS OL Ocide aft ted|y dadz j i3Q fif fpdyas'dzOf [j i2ds@ dzO 1
37 [ OdznOMD ;1 cABIszO; i 155 B¢ sdz. b # J tz) dak Bz M d 2- o |
f dzlz s s dzd WJ M o 27 1 sedcfipls CpW) £o B-r@tes dzd U j MS 2 § W .

[ OmMMde P aB- @S OL Odz dzO ¢ j-Brdets dfd Y JOTEE tisA
ftcdoatsHdlsmw off jtocawrdgO, Bd3@A fiBodzOedzQlg dz Oo Ist
ptoj kW LSy jJAYMY2 2004 | OfOHds2 d Aj
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Citdscy) ORENI ILI fsdj tOmfttilstods dad W
Ud Iso J tels d ydzy gzdzd Wisis[dz 1 O H Odzdz’ ~ ddzlstclz L
Mzd WdHdOw & dzj tc ® ddd & Piis Preted) G G LIsAsugizdzd W .
[OMide | BBctds s dats frO bzt & EgjL YOS E OB B
" stedkOydd, qdzd § dzj 2SS oDl 65 6 8 jdatsuddsiEs
¢ OB B tafisE®s 2 Y stedkOydd, dhmidjHss Od ¢. C.
1991, 1992, 1998]. [ OfmMmds CuNsdset dzitzd G gzdze €
M sdz L 5o Odz H dzfytc Ocz@lzd df ¥ dzts ff Slstets dzts ¢ d Y
nOPEEMsdS M HiekZed B RBOMMIoe OR.
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L @z® 2. [ruvfr3 regfrrfloerre

] shdsoslz COdHJdHOISME 52 HdMMJj tlsOydd
MeBtcOdzdz" 2 @ Oolststesdz d MlstezHdzd S Odzd dzOB |
BOG i3OI  usjtemFofd 2% R4 [ & [ ¢1 o8B o#8OES Kk
Mz B'" s BEB&z@O@dasdtsd Odzts tcOL dzd ydz' o3
] SteBH'T BZOMMdo so dmmdzj Hiso Odzd dzOB st O
ftcj HMMIsOo dzj dz o j M f sdzz yd dedz" 2 d3® Is jste de@dz s
Qo ststets d3.

v OB dzd yO
[dBsH dMf sdzja So@edgsids ] ©§ O dz@eded|y o
S , ¢ 1 tCu-Ni
f
1'jhjMmlsejdede” 2 Mt B dzj 6Odzd L O
fomnde , pqw: . I'sLeOmlE ) Ni, | ¢1 yRu(Rh,
Odzh dzd W XRF MS end Co, ur, Pd, Pt, Ir, Os)
f &zOfls d S Au
U-Pb SIMS Zr(9),
[ & dz® dzO 10 5 4 2 2
[ O dzrOdis 18 10 6 1 2 2
C B@lskzO 22 28 | 15 | 3 | U-Pb SIMS Zr(20) 4 4
U-Pb SIMS Zr(6),
1 5 dEE S 35 - - - “OAr/39Ar Bt 11 11
SmNdd L tsn tof

2.1. |4 sdscajug i@ Ldylssn dMmidzj Hise Oded

It oatej 3w + €M JjHJYHOSldRL" & s HeGD Bfitstisls tROHL A2
- 211 d Oolkttesd dzd ydets BT dzts ftetso j H  dafs
fMH ] Z2Odes dzgj MSC sz €5 WOLWjLBO 5 tOL dzd ydz
tcOL B3] @Ot By Lo ofjdaf LM BIS2C € Y j dastcOdz! dats?2
Ctejfls fteshMisdeoddy §stesH, -1 0 tcdidj te dEsh dzts p
odL EZOdzr dzts?2 3] dad MsMisOa O stcsH dzdB s
SBBCON jdgdg' | Mbkdz WdHOBRG (Hizwh kzds HY tefsiedetzERy
tcEhtsdcmdshmisd GOMMdese. 17 dz ftesdL o jH] dg E
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ftosdzs o d Odzr dzr n Slsdztsy § ded 2 . ) tcj L zdz SO
Cdzyj dzlstc OIsr  Iswy jdz n Bdzj cOdztso HA&zW HOdz
®BJ stsHOB]. o fislfdid MS § dzy JjjdadMeEdsiPn  fiisdfjteqjizs 0
BOcdzj sdls, yYydtisds ttSdMmdzd deder j Medzr WdHT
Csdzls OCIsr BBy HE WOLORBd d dBIYHE ddalstelzL
ssy¢d tletstcO® s d ftshmdziy JGPSdzGd» d € ®ld4
HOdzj 4 o' dgj My dzr dzO 1 o j tGOagEdmtls @ 1 t5] dBdxoH kzo
BOh ckzlsO® o j dzmw ftsdzjots?2 Hdzj odedC, SCEZHO ¢

) 2015 G6tsHEkz ot otcj d3W -utcbs tBls ddPO {f ds@nfitsfit
Odzs BO ' Dy dalzstler o j CIststc O BOG dzdIsdets?2 d dzH Iz €
dfmf sdz' L tseo Odzipw  f j M j BtecHOdz'd dziz® d3 4l ts t6 dylisIdt) ¢
Ho zdgw ftesyj Mmhstedz d3d so jton Oz 1. tc 5 oA Isu
tcOMY sdzOG Odzd iy O twoOmMmisswded d , 1 9l BdRMZGS
HOIsYydse O MmMtsmMisQodzw dzO ls 2 d3 dzOH o j tor
OQolstsBOIduUI MEBs tijxdkd M f§ijtedsHtsd 3 M,
BjyAHE bsycsodd o H Bz ftesW ddzv , f tod B dzd L
Hody Jdedw 1 j tcQflafsttd@ dztbH Rdz ¢ o3/ . l tesmistc O
smizh j Mlse dzv &zOM* 5 GPS. { OMmMMmistswdzedj d3j % |
Hdzw tOL dzdyder = tBi jSCIkta. 1 0O0fdMm! d3Oc dzdlIsc
BOL so 52 BOc dzd Istseo Otc d O\ d-b dedety 2ts T fif Ho'® g daple” «
so jtor OZL jteso MC dld Hi Qjlscyddiyldsta® YVPJO'S f tetsd L o tSH
eiNddy M fijtedsHtsd 5 Mmj ¢ lzdeH.

MOteOCIsjtedmisdSd sy Mhstcdzesesl:so jtorn O
-r JOfOLsdz JL BB o dzd?2 BSHEZERZV-1B8ODERPIs digsXz;
- Mmdztso daQddEp h L OV §ftsctej M desfls! L a3 tef ded W
- [ SH kEdz Mcj Hdzl C9 OHEOISdYj ME SE S sls ¢ dzts
fsctej " detsisd dL d3d ted dzgdv f tod H dzehls jinde' S dztsiamls
dzu dz;
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fsctej M detsiylsd dL Bjtej ddy f§ted Hdzdlsd dzfngzs gk
CtcOHdjdgls] dBsHEZdY ftsdzvy 10000 davdz/ dg: < E
- sftsdzdzd s j dz' dzOwv Y tsEtej h detsfmyls! L d3j-1cQ dag W i
+50Ud: < 1 dguaz
- [ BYtsdzddlsj dz dzOW  f 56 tc jfhtaigts ) Metsdzg dia ¢3] & H dac
fto] SBtcOL SO jdzv dzO0 ketsdz 45U tsls tsiflsd di3BOc
-1 d MsOBddz! desmls! L O 8 yomse tOeBBISr: < 0
-1 dzd s j dz' desmls! BHASCtOdsects dL dgj toj ded W :
[BtcOBtSISC O HOdzdzr 7 BOcdzd Isdzr = dzOB dz¥ H J ¢
f tots clpEigf ©C jMa@ | a b . [ Odzdz" J 9 Otcd Oy d s dzdzts ;
ddzls j tof sdzd tctso Odz" H dzw Bsdzj dzlsts o otej d@3§
finNJrbHd i3 BOcdedIstsdzj Istetsdz. | dzv ff sfMlstetsj ©
9jClsstcO 30 G dzd Is dzts 2 ddzHz2¢ ydd H Gded2 gz "
MGddc j CIsdeso Odzr M kEZyy ssds 9 Oted Oydd, f tod @
Mtsslse jlsMisokzs h jdiidz d3j HJOdzdets dsz L dzOy j dzd &
B3O G dzd Is dats 2 dqdzH S ydd d Zmtcj H dzj dz 9 H s dz
Msslse jIsMisoze h dd3 Mtej ydefedsl d3f® fifdols tsvs dzg < Isds -
2. 2. [ OBtstcOltstedz” | BIlstsHr dMmMmdzi Hiso Odz

Il sdzr hddzgmlseots dzOBstcOIstcedz » d3j ssHtse { to
d dLslsfde » dmmdzjHseOded?2 wf t¢1 (c. 1 B
B dzd GBtcOBBIsOdz , { tctsOdzOezdzd o) tf joadddzoz" 19 €
sj CMmiskz.

2.2. 1. 1 ] steifc g tzd tg @i igdgjj yn€ o O dzd
) jstesceOU dyuiMSt) d dddzsj OOl dyj S
hdzdWso, 38 Odg" ediiso, 64 §sddtss Odedy o

ftoesdL o 5H d tek e wilstidsdy tcd L Oy d s dzdzts XI© LABJACL tc ts
POL( Carl Zeiss, JJtod3dOdzdv) ftd 50 ¢§ tcOIsdzt
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ftcj f OcOltse fteso tsH d dzOMm! MM fdkshi s  ydwt
(Canon, 4z¢).

g sMilsOo tolz H dzr A d3d dzj tc O daisee O dzdzl dfipidketemivdzd
Odzh dzd¥W 08 g lwyjdz &8 Ctdayj desteOlsORd d3d
1 dzj Clstesdagdzesdz 3 S tesmMEtsfy Mira 3 (Tescan
OxfordXXMax 80) MfjSCltctsdij stesdz. 1 OtcOdgj Istc™ |
Cl, IS dasozft BcEHEZOO MY j ClstcO® dO S tsB Odz |
sfisdikdi @Qd dn, otcj B dzOBtstcO T BN SCifs te Slote ddz
Emzsoedwa dLdBjtejddw twOLtjh jded] toj dzlsjf dat
1] dzO0 MaKdzed O tcOL d3l®? daidzH DO dARdf @ j H | dzw
tcOL d@3d tetsdz B dZOMIsd 64 dzgd tOydd toj dzlsc | datse
oj dzdydd 5 & & d BSdij, o LOsdMmddsMmisd
H dzd dz' o ts dzdz ~nOtOSCIsjtedMmMlsdyj ME s ts toJ o
sB dzOtclz ) § def'wh dacitt@) dgjkizls so MsMHIsBo v { B Gd 2 d3
SHA&ZOCE o lHjd d 8 Mikzyov s tded BBEHdS j H
My jSstcOdz’ dzgr = O dzts ) § dzd 2 , ) Is LGy jjte d ©
nOteOCIsjtedMmisdyj MSsets dL dzkz yj dzadZ®»72 v dzawjdeipisitf &
]l BGtey " detsmls! sftejHJdzj dzgdV CHMldAse @) » TBH
ftcjorhoOjls 1 Bldz. %. 1 cetcjh desmils! tsfftej H
10 % dzjydls o6 H®OEROL Bdz B Yydots dzj  toj
Ctdzyj dzsteOydw n  otseddf whzdf e jtedj jrdd@s fyls © d3ts ) J
o4 dzd yd &0 0 dz. %. [ dzv  Mmded 3 § dzd W ftej HJ
fsorh jdgdvw IstsydesMmisd OdzOdzdL O sy des [z o j
Mdzd Y jdedJ HtojHj dzO tsB dgOtelzy j dzdwV d Mdzzy02c
z o julgddzcp jtedp d3j dzd dzOBtstcO® M j S Istce® © 4 t©OL O.
B stesdzsedyji MSdn nOtcOCIsjtcd Mmisd ¢ B Isst
f ctcsHtSBBWCOL 28 h dn B3q dzd O dzts o B3 IssHiBAZ
BISCtetL scdzHsoa sSe s OdzOdzdL O ) tsls H@EE ) Iopss i t
2015].
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Lodzj «

1 Odztsy J ded J e dzlsGe j dzsoa MC d - My J SIlstctse
f tesctcOBRA" o ¢ dzg yoOs M j2 L €My j tod d3gj dzls O dz
[ | Ootey dzls! j o, vimse O, 1996] . l M4 HOdzedz" J§
sB@L Iz Y j dad dzls 5 alz] (3320.B4d.yOr s sdzded Is j dz' dzets
AXIO LABA1LPOL( Car | Zei ss, ] 4 ed3Odzd v ) d mmadzy
tclzH.
v OB dzd yoO
ltejHjdzr ©BdzOtlzy jdedw { dzj d3j delstse  f tod O dzO dzd
Os Ir Ru Rh Pt Pd Au Ag Fe
0,06 0,17 0,04 0,04 0,20 0,04 0,06 0,04 0,03
Cu Ni Co As Te Bi Pb S Sn
0,06 0,05 0,03 0,08 0,04 0,06 0,09 0,01 0,03
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SlsHj dv dzd Yyl ROEEERESE &) ddzs? Dt BOEE tsOY
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JHddzr 2 d&zOBtste ] ©OL dessBiGOL detsets MsMmisOo
Hdt tcj Hj dzj dgd¥ Co, Ni, Criso sGu)dzom} t ot

Oolststetsds: ftotsB" BFf dzd wWOLHtesBdZjd' d dMfMlis
f sHicSBdzs S dMOdets dzdyJ © Htekzetsdyz d3d IstsH§ .

{fted Hidzd dzedd € 5dzyJidaB@IOqdER e & Mz aiyg Tigsisip (
Pt,IrrOsd Au 9o tBtOL yOr BT dztsrR dflts delzGuiry i34 i) i
o MsCtsets tOLtej M2 dafPi rELIEGEINTMAT, | j teBO
OQdzOdzdIsds¢d 1 .1. 1 dzomsea O, 1 .rR. [ BYCdHs
Cdmdztsls dats j tcOL dztsy § dzd J diededdzts ) 5 dz @sofrplsj Cdisdf jO
OBdissdedw d tSIsH | dzj degdw BOIsted ydas2-8& (@ Wiz dzd3@zls
t simdw) . [ dzw Os 9" A fSH ZO ~tetdiROItSE O
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1L dzj d3gj dzlsts® B Az 00 % o Slsdzdydy tls L sdslis!
CodzsdzCfjOfiy J C stetsd3d Ists CtcOHEZdtetso Odzd ]
Bdes e 51 dzj di3j dzlsdzr s tcOMlseo stcOd3 W dteds™ SPEX
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