Atrrtoer?ufr Afworotevlpyrdr sorrruvudr
ATTUTLOERBRuUG] [ 1 [] OuRERMSYT \
¢s{fPusRrRB 1oUvv1 3B Arrut (] uurmpsieussfes ¢

10 ftOo On fc

sEdzOS S kL ddz 9CGjded? [ jdzdH B
Cuvdl 3 AJtIRULIOLRC R [ O1LUREBL I3[ RHEU
{1 dws ) fruf{ 1 1L [fTowuwrRIO [ [1Y
gufs Ar11degsdrrrRIUOIes 1L 2R

s jydodle@hjsbcsdsedy, ok dS Odtsds

rdmij eda@yifwd S Odzed ] Eyj dzs?2 Mlsj
COdzH dH Ols-EBd ¢zjj ts@EAstE d yj MSda d&zOLES

1 Okzydzr 2 k¢t

HSCsste -dsgd digpais@dets G d y4d f
(S N JENOA

o Ols ¢ BOB¢ .



2

1l ol iRy

Joéle. stovsodéc moétdsvrtrRevRSO L[ {]
gt JVRC witlddgdldsd Arr1{esdrrrRY ¢léns 11
1.1 j B dzts ¢ st jeigd p sfipjsesf Ot A j dzdzs ¢ Qdzt 11
1.2) Odzj sf osls j(BER 52 5 ¢ d3fgtOL ddsjclo)r j M § ozk
oM C O A j dzdzts M C OdzgH  ElZOd dn& dsde dsé fe.dds ( 15
ol @. [ruvfr3z Ruu[é¢édddeaeedécéé. é.... 25
Joel8LrdfJJARrRY[EHSOC MOT ¢SV T RHURS O
[[1Y[vuv 1 &§&épééééééébéééébéééedééééd. 28
31y jsdzsedyj M) BHbEe6e d&ep éd@dihda @.6 28
321 j cdfsplstes et OW d yj M Of s B4 fipls) tiorgf de
YOflsd BOMMdoOééééééééééééééééddéddé 38
331l L OdBstsisdatsh j dzd W  d3d X Hlitc tdf Gf LOdKE & tff Liste 60
341 5L tcOMl &) sOBsEY dL BO  ieS.H....0.4.16.0. 66
ol dmrIRY[#sRrRE alffatsfor] [ oduf RIS oL 7L
oldrYyJullAdIMRIRY [ RIS ULt RUIURISIR
[ouurRI O [[1Y[(66¢¢edéécéééééédéééeésd 9l
511 OtedOydd dJLlNfdmbidén éiehées0éé. 91
521 OtedOydd dL lsBf ¢izs& &é ds&E®e d®é . é 95
Lol ocferfravfovrr I Ltuvllz 1 1 [t
T ovurRI O [ J1lrY(rudi1é1éieteéé éeeéé. e 98
1 o)1 @f 61 vrRB1 31 RHUJYLRSR [ oduurR] ¢é&.] 106
711 OL detstsBteOL ] dMBEqdzd CBE é8 g ¢gMmlso 106
72 1 dzd W dzd j (oo 52 ¢ 5 gzlé @ dyds dz@imgtmii]

////////////////////////



3

4l Ru[S [RU[B@BEELERcEcecéeéeeéeéeeéeé. ... 130
1t RIJr[1R[ léééécééecécéececeécéeeééeéé. 156
s OB d&Zzd YO M 3d yd MEd2 MtsmisOe dJj ls@©@ & @B. 1156
v OB dzd W@ did.y2j Mfld@oe ftc O~ dlstsdH dz" 8 é § & B 157
sO0BdzdyoO 1. 3MpijfR@a ) GOMHRAHJ o dzrée é® @B.8 .kt 160
s OB d&Zd YO Ui MSCdhY dgtsmis Qo  sdcdsdi e élzd] § élzj 164
s OB d&zd yoO UJ B dhy dIgts fflg @odz OdsQHsBst®EEececés. ... 167
s OB dzd yoO 1.dkb2 migtsHluQdmpie ddatf eteas é é € é é 168
TIRIJr[1R[ 2¢éééééeééeécéeéeéeéeéeéeéeéclb
v OB d&zd yoO 2. ISmRAHEOSE dg” jJH dzv f stetsH  ABO 169
v OB dZdyoO 2. Rb-&ru Gzt gizr ydzv § stetsH dBOf 169

1t RI[r[1BREEEEEEEEEEEEEE6666666666.. 174



4

FlorouRre

b S szOdz' dztsfls dnirAdpde) Gudiiodgl@dr! . dzf § 2 tesB d
HsC J BB tadeY adzj 2h Jes d BHdzsets dL 9 Oy dzj 2
sMisOf sMfd sSHEA STz Odz dzf = otftesmMse Mo toj A3
Mz skzter wWodzwe sfpw Mhzse dzr 3 t6J L J CUKIOGt
Co, CrTi-V d PtPd tstelzH j dzj dzdijdzts § dzdas @  dzlstelzL d W ~
Bddzj cOdzdL Oydw o HBC jdBtod?2 ME | H & tkegg IsDE
Li-Nb-Tadsd dzj e Odzd L Oydw, MmoewL OdedzOW f dzj sOter |

1 Odzj sftetslsj totsictefY f deB JOL B[ BUsPls | dGZOMMdor
"dlsO dzO dAfftdtsisdagic d - dzj s Mudl O sy f j tef
B dzOG StotsH dzts 2 Nl ) dZ3ddzj COGd @S] dzj o 7 § B,
[dstctsW Odzseo d Hte. |, 19914, 2005, 201 3; r
2003, 2012; t OMmMmdzts j dzdz" j Alapiitlsds &.) 18P 1990;2 C
Halkoahoet al., 1989, 1990Shhisselet al., 2002; lljina, Hanski 2005;Maier, 2015;
lljina et al., 2015; Maier, Hanski 2017 Mitrofanov et al., 2019d H . C Is ts A3z
fsmdzzy ddd ©sbS" sqdv B34 Mls 8 LOsHNL jsdkg] 2 d30em
tc Iz H Sfotadis] dzd 2 ) ftejH] dZOr [ Bdzyj f delsldstizz@n,C |
tjeddePdec S 52 Gz furlz eOildswnSHsX s dgo Ml
BOMMde Bo ddzv dzH dd (1 stels d di3ts, 1 § rias(t€ dBdste ts 0 §
fdtedudmdzj dede" = o' " j  B3OMMdddstplz dbf dnsidzO datsO «
Mo w L Odzdzts 6 5 o dAOHOIdzjj A3t A9 2 jtetiztif telatsls jiste iz O=ipls d 2dd
4O { Istsd3 tsfdatse Odedd wtzg " dodatf* SHL § § thrzj datiz
(Sharkov et al.,, 1999 d dzd tsfls mnfddizH d dzO o MC [z & BN dte

dLo jtoy j dzdzlyif s f EBagd&nova et al ., 200 &OC:H
sMisOj s HEGeMssBrOEOCIsjtej dhistsydsd S 590
Is ts, Yls ts ) sBh j o GjBdzsedyj MS tsd3 e OL

Gdy J teB OLdoiildscalz’ L i d MrtYd d { to] Hefy lsAa] dzvso I©
Mdteds (stesH, @3@MNiNdy g Bda|y szdzH e O ( [ Bdzy
M4 o-psls sy dzOW yofmis A § dzdpsenSOizHA(0dAO 0 §) § B ¢



5

dzj sSH destcsH dztsils! B OLdIlsse d SwplddEd s Gapdig M
BSdzd § MdzsyipiEids Wtadszpgdpfiffdediic se du d Hte. |
I stedmj dzS 5 2 1Bt skdzOS CEzLvyd@s ddiz Hftc. H tc. 2 0 125
Kunakkuzin et al.,, 2020).1 so r g d3fSdzj S Mder | ¢ J R e dzasdzsc
G srndddud Ms dJ U Goeidi BeSOma]fls j(BOsd < d, 0
tcOMftej H)jdzjdgdj tjHSESBL A3 dz' dg" = L dzj d3j dzls s¢
BOMMdo O [ sdey) st tc@ " v filsd sdzvff toed Y d dz"
dzj sHdestocsH detsiIsd f stcsH  da fMeawiL! M d3Odzk

Adgdd d L OHOUd [dfdpdzsgy alzd dzd "H.d MMj els Oy
W dzv defsifz u d dzd § 0 C B RSUsEU] M ded 56 d ddus)
Bj ssHise R OwOCIsjtO® oL OdBssilsdatsh j dzd?2 dsj N |
sSOC Y] 9C¢ dzOH O tcOL dufsuds d20 Y idds g ded Xisere did tc |
BOMMd o) I stide t6 O

[ dzv HBMisdy jddwY §MmMisOe dzj dzdzs ®DH Pdd tcj

1. drikyjddj ¢J tsdtsedyoffkifdsstsy disl te sy Aiplsic
HOdaldz" f sdzj o' 7 tOBBIS d CjtedzO MG o Oy ddz

2. C i3 dzj € MdzOW fjltesetcOW dyj ME Ow d
f StctsH, MtcOO dzP bizg dz dtslsOotse Y tesH d =~ Ot
tej HG dnR d wOmmj wdsdzr » | dzj d3j dzlstso . 1 wegd
tcOL dzdyd?2 d&@jyHEZ tOL dtsotsL tcOMisde” di3d ctolzf ff C

3. EkEmMlsOdztso dzj dzd J OoBLIOMISO IitcOadlssdH
ojtrndzj?2 LBdZUPHRsbsyfdzidsd -~ OcOCIsjtcO oL
dzd o3d ;

4. tftejH ] dajkdeOMmils O B sOBsteW dyj MS dn
dL tsils s praNddg Is s H t5 d3;

5. dL z2ySaeydigRbSrdL slstsf dz" = MmMdmilsj &3 o { s
dAfLslwsffdE ddisdyi MSdr  OtcOdj stetso ;

6. dMMmdzj Hts9 Odgddgj dm[@ M titagjrdzj dalstse f dzOIls d o
d dr MmMewrLs f ojhjMmlsejdedzr 3 R OtcOCIsj tod Ml



6

7. ddzsjteftejlsOydqwy Mol dsmisd { sdzkzy
9 CdZOH O twOL dzdydz' = dMmMlstsyded C s tHSAdZOY O dz
{ Bl §CIs dmmdzidayts onGedefsd.y § dzd W § sMmis Oo dzj da
dLEzyjdtectsH MMdzOcOE-6Hf)l&s ywmMgOmMMde © [ sdzyd
Moo tc] d3J dedss df s dzdzts A3 Mtcj L § O IOSCYyJ f Stot
MCo O dd0PtPddz] Misstetsy Hj dedw [ 82§ dh dgt da.
AOSIsdyj mM&d?2 dg Ofisfrj frigj dtedsie y d ts dzdzO W tc OB 5|
WOSCIdud MEsd3 dBBOIsj ted Odzj, MisB tcOdzdztwid® GOoBlS tg
dimimdzj Hse Odzd?2 o f j&etsmO,if D 1EGO I jstc q2O0AO -
ftsdzj " A dmimdzj Hise Odzd 2 Moldidnis gtf Ets® ] 6
fJjtedfgHn 2005 fs5 2@0BOdaARO dq dzd s j tOls Iz t
t OfmMmdzts§ dedz" § d dzIR@OB 1 P ézsoDQ 0 £®,04, 2006,
2009, 2014y Oh ddz d HB@myanovag? d.,2009, 2014, 201Pripachkinet al.,
2016; d  ht. | JosazcsaPh] gz JL  HOe Os'ddz dzy
ftoj HsMsOodzj dz 1 ¢ cujtemME OV EtedzOwW € s C
1l jbtesetcOW duy MEsJ dL zyd ded § Btsdzj J 1C
fedizgsh 8 §tsdzvtedL Oy d Bemgan? dyd O tdsEsisC @ HiglssO o
d [ OBts] sdz dofOAds d3r. ] dlfdifcdtBstc s A {f 5 dzdzjrdf d3d & ©
OdzOzd sy M¢ =2 zOB stcOlststcd d | jsdzsedyy M
Yd delsteO L RO L, t €1 ¢4 Ofstfits] nj dzj ded™ ftsHj
tej HE L J d3j dz! dz'53te 13 elf jtsdgitsials) ts off o tsro disfimlsf oftistiAdety ¢ afed]
GdBnddBdd dd3jdd OSOHJBICO ¢.1. 1 Oy
vl {¢16. [COHREAMNERIBRERE] cJsasedd d &J
tBtsdzj 90 wdBdiMmMS st [ sSled j dzipded ¥ c1.)3] Iis(s #sth
BOMff j Clstesdsi sted d -ip W 1f CaizdztS Is JCP-MB).L [t H( dzj
Ctsdeyj des el uigf Hzls s o ff dzO lod dtdsotats2H O tetdaifayfi fis €340 t
OOz P oS © B H dquzddgs tc Odz! dzs?2 HAQB Pl Eig ¢ s G
dmmdz) HB9 Olsj dz' MEsets ddzmisdIskz(k @ (ddR. dzd v Opdz
1 jIsijteBlztcG )CP-KJ IsBlE s o Odzd 4 G tstcdz’ ~U-Rb8ns H
Ndd3j Istsistfdgj H J dzj dzed § L thlth Sriff dz& & sz ) tSalg KdDRDE 2



;
Sr(BtsdApgd L d3d tod dzd 2 ) 1 de@m tste @lsts(tind d 96 J B - t6ts dzfs
Gitsndhdds] 291 o1, dzO Iso jfiptH G e ey dsantimm)
262 RPQ d-12R0 1 v.

1 sfis tc tSintdiatdjL s rffottsteld sH  dzts )+ ) § Sidgplbt4.25
(Ludwig, 2012) , Y tshmistetsj dzdJ G J 5ATASZHRY) REE d ~€.) R O
f sditsh + 8 f BRDKitc ®@Afdgnouseket al., 2006) d AFC-Modeler (Keskin,
2013) [BtcOBtSISC O CteOWdyd MSdna dLtsBteOY j O
CorelDRAWXA4.

RMMdzy H &fote@dadjWH j dz 9 twOli¢ Or Ilojf @®BISKEOIS 4
GjBrntetsdesdzsedd d dLslsisAf des? A 6§ Bk d dgd df ted
W d dz0 dzfiffistoHs? ) ey € J G toc BBdpss000 812A AGRl J Mz te M -35 ¢
00152 dtsdz-18®0 0 1 62R174Q0002.

J] dydz 2 O OO HJMMJ tols Oyl g O Mmls@ddzs a O 0
tcOB 5IsO~n, slsetstcy ftoss, dr SO tcOdz! dzts?
CGdzOo dz" » tWOL dztso dH dzetsiIs ] 2 § BtetsH; f SHEBISE:
d dqLtltsfdr »n dihmdz] Hse Odzed2; EZyofriSsmdNddRb-
Sr L d3j 6] dedc OB t5IIC § d dqdzlsjtef tej sOydd i sd
dLslssf dr = HOdzdz" = .

10 dh O 3" § fsdztsy j ded W .

1. wtscdzOMmdes G jtsdzscdyjmMedds oL Od dstsslis d
HOdzdz" d3 ff StetsHT 9 jtemndzi 2 LBdgr BOMMdoa O [ t
1L sOf O: 8247/ 0d 2zicMhb dxfg Is . s fitcosdBz {1 IsOf |
stcOr dlstsdHdzr » ccOBBEtsdzstedIlstso MmMke Md dzr to s dz
f smdzi H Z¥d§Odndgd o dz = G OB B eistizSEwEBIsE Is 5o ciPB B
Il BLtcOMls B sOBstew dyd MSda 1§ toj 5B tc®dztiste Odizy] 1S

2. |1 OyBlztecdlIlsr, detstedlsr d fdtesSmyj dzdlsr
Lsdz d@zOMMdoe © [ tsdzuyd Iskzdzh tc© d BZ3OpAdz sdzzq L StafQ
Yybsts lstcOy Ojlsmw o Mn tsHNDSrafj s jsH s dd@)isdy
tsls 29+H tsi14 . 1 ISK() sls 0. 702 Hts 0. 704) . 1 d



8
nOtcOCIsjtedmisdC d f sStotsH ModHjlIsjdzt Mlsolze Is
CsdzZsoOBd dzO0ydd © dm cJjdzjLdmy .

3. RMRABH ZOot@ @MY f tStctsH dzd 3 dzj 2 d o]
[ sdzyj skdzHtc O B'" dzd MW tstcdzd totso O datzts e d( tif dZOk
d GJadddyj M<d sBtsc Oh | dzdzts G 5 (dzdIlstsmW j
ModHjlIsj dz Mlsea kz¥ Is tsB SIGaO N dafdlad izt B, E E ,§f ts eNrbh
Slsdetsh jdzdw d 90tedOydd UNdA(T) ls ftsdtsydL

1 Ok ydzOw déttfojdia odzQj. ff tetso j HIg jdzts ff JCHBtaffigitgn®
§ 4 lsdejstsn d i3d dJ fplsesy] dzts d d3d gl gy 854 6 5 dafs dzis & o I gz
f stctsH RFOHdgdp IOFdzH B sMisOo dzj dedj  sdzzyd dz
tcOLtcjL z-9 ps sy desRY tayomjsddj. dz oL O Zstsisdztsh j
oJtendzj 2 osEdEOMIsd dr dJ OB W d Y jsiizdGeEa tc j
ftoj HilsOo dlsj dz' dz" j disdfrdzds) tNg KFEMP RSB i ctsB "
Hdzv f stetsHS cds@id dio Of sL o ts dz Gxtf © L2146 i iyt o B dz
dimssydzed O d jéts dLd3jdgj dzedw ot otc]j d3j dac
Csdzls OB dzOydd ftod Witstcdsd tfssae@dad d tcOL dzd y dz’

l1t.cOCIsdyd M Ow U dz@algduqptsidgs 'j. dzOkz ydz | tc
fypdzizy d Is- GysbgfRdn) MCdd desfdsdred jds Issht
Wstcdzddtecs 8 Odafffest] j tcB OL dIstse ™ - BOMMdotso H dzv
tczHtsdasmdetsisd d B lsij Isogfdrisdz! j LdasfoyQ dg ¢ tstfde 0O dz

dlstczCIsztc®O d Bl | BOHGEEj s dls dL
L OC dzs yJ ded v, MfdmMCO ddlspicPiBztwrOs s 1F%H) tt
MstcOded vy, 3otEddisEs OB dzdy d 3 ftoddztsy jdedw.
M Mmis s2BLAdLds] dztso Odzd 2 .

O tesB GuidLvz dz! IsOlsT dimimdz) H s ifztf B dzqf QP y dfy
Ctlsster n 4 ts{fils@is'Cds o O dz' ) ) k2 te dz0 dzQ@ Ap,s .
ltetsdzj y 2lstsydz | tcjLzdz SOIstizO B 2 fizd to &ffrdn) qH21rirs
[ J ) HEdOtEEHddE jrte jodzy deffsH ) RO E®BHPts 2Z0Y B tsd
dL ¢ ts:sBmrspeahGeosciencedJnion 2015 (1217 Oftej d&zv 2015
'y d20) ; RLBbBY ds] djsftcfse O gzt js y jef] fissias ¢



9

fsHRatsHT d (fIYeBHnhdBHE OV CdeW j o dzydw s
25 dsdv 2015-1gl,jtcmiztccy, OdzE ppMH Zz z®Pesu dzOW
feOCIsdyd ME OV Ctsde?t J o dgydw dBsdzsH' 7 kEZyd o
d.1. sOf faMCEEFtc@d6 20jllsH) tedB.ztccy O dgfy v 1
InternationalConferencd.arge lgneousProvinces Mantle Plumesand Metallogenyin

theEarthsHistory (1-8 fj dzlsw B 6w 2 0 1 %' InternationaiSiberianEagyiz Is
CareerGeascientistsConferencg13-2 4 d¥ dz2v 2016 @G . Interrational ts
Geological Congress2 0 1 6 ( 244 Ofg jcdzldMseOte W 2016 G. ,
OWted G OdzmC OW Ulirdmiafiz- mader] €oplexes geology structure ore

potential materialsof V Internationalconferencd | tc j d3W @[ ddip§ dzls 2 B to W
VI 1 siid2mME s Csda | o)) sEgsidd df sd { dejss iz dB®
(22224 sCIsv B tocwy QALLIOS joidBHzA5, 6, ), R Qs 2z @di dzr §
Gjtazsedd, ccisWdLds¢d d cQdgilddsunpie.dde ¢ &€
steOIsyd d OCOHJBJEO 161 A. 1. [ dlstetsW Odatse

1l izZOG sH Otcdzets s (.

bolststec o' Oy OJjIs tsMsBbkzE B EZOGCtSHOtcdzts ls
tczC s sHI] B j-dg¥ dz. (S S T 1 OV dztso t52 LO k¢
O d MOdedd HdMfjtelsOydnd., 1] dIs tOEHORNPEFAE A IS1O
Oz ydzes?2 ftetsB dzj d3" .

RMC toj dadz® © B izO G tH Ode'das@ps@. Isi@ 9 9s.fSG .R . 1 4
fteso jHjdzed] Ytsdzjor s ©OBTKIS, fto]J] HEMISOo dzj ¢
yJ dedzr | MtsB.jdg." ;u . HlL .c.s Okdzd dets?2 L O ¢ tsdzflkz dz!
d fBHHjBYSCE dO oMmj-&. dzlsOf OF . tc O EHD T dzins
t ZdzH C o dHRls dz. CfpECltczh Jdz® C sdzmizdz IsOydd d
L Od3j yoOded ™ fted tsB fkiysHsiddadody fiseq s ddgd o od
LO tBmMEyHjdd] tiLikzd sOIsses d vyJ dgdz'dg 1«
vkt ddes2-d3.q.. ... RL sz (RJ4 [ ¢anldstc ¢ dzOG ts
MlsteHdzd € Odz OB BtOIststedd 6 J Brtesdtsdtse dd
to1r LO {fodish! o fwse jH] deand J OlsaOsaif jsls
dimmdzj Hise Odzd W R, O BkOCYJ LO 9 fj Mlistststs da




10

[ Olsr dztso iz, [. 1. 2zl cfglgjcdgdsdfsBisdstsd 62 [ j o Ct
df OdzOMJ o d y, C.Is. dz. -dzy dzd . 1 [ ¢zd L Origsoatto,lz | ¢
skHtowh 9 Iz.

bolsste ftodL dzOIsjdzjdz ¢ cujtems Ow( reBiteut
clRrR[ ueQ ftojHSMIsOs tk] dgPls | &G Bfz@dzte aézv dzOz y d
f cdigsh fted or" ftsdzdej dedd OdOZJIsdud MSdna
stsdmMisOdzlsddzsots?2 (4R s1 A toé1), RrR.JT. 1 d6H
l . [ . skHtwhtsolk (JluarJ[R), O OS] [ .R.
Sted OdzdL Oydt s sHESIstsoadlsjdz dzr = OB
2O dMOdzedd HIdMMjtelsOYydd Oolststc B &zOGSH Otsj
JlzHnSCBsol d ¢. . RO Odztso Iz.




11

1ol ¢stlovsdc moétdsvrtrRevRsG L L] LR
gut J1VRC wellfrgtullsd A1 {aspdhwsriul zrRU G

11,  § sazscdud M 5 wplsdps/ckdd) ARy jdedgsdrs O dzH d dac

A dzdztsC OdgH d d2OG MLt AMEON jdiglg o J toj [ ot OL d 2 f
(tdMmedese 1. 1. 1) d weodzwjlsmw MO &3 ¢tk
(otets j2MEts?  dzOW tstcd3” (1t Qdededffds Sict] € | dye]id
tOL HJ dzd Is' -5z’ ) © Wy alzisS B | iU frPdaOEai fndedzd
G J f5efdzis @0 d3dzjfiplzdd) Jgo PP ®H O | Steo | 3 ME d Bdu S5Ozt
s gEtsMissydes? MmMstesdy Isjttedlsstedy hHdlsO
YUd n 2O | e gdmnts?  zOkW tstedyr .

lodHE L d&zOydlsj dz¢ dzts? & jSlsizft@psts @3 Halizis @) s bz ¢
zO twH deseiddiglz dzs¢ 1. 1. 1) : s Otcj dz? MG z¥
sdz2 Md BWwOE Odzn ¢  &ZO B RAaDaly & @l.0 3009 . 1 jtoor
tcOMMBOItcd o O Isfhpwy € OC dzj sOtern j 2 ME tgzy € tc O
fsmdzy Hd&QE HBCjBBed2MEdd 1§ szoaOdiy dzls § to teff)
¢c S tsdzdzd L d s dze ) (v izPpdzk dgste S G200@ ) s sdz ME O
tcOMMdBBOIstcd o O Isfyw ) COYJ Mis e dts dz! Wi tdsoz@xizH
LOizsy jdzdj Sobtttet fHtsdL sh dis-1 98 7] Odgzts
(1 0dzOc OdzMC d2 d; HItdzO 10BN ;d 22 0 ROOKIY et al.g dz
2001, 2006)9r hyjC OfgIOHARA Iz tcr 9 Mot 5.
Bsdzj § ®jdazidiy, Mt MPjydideis?2 o MsMmisOs j,

SOt dzZ M dqROMtfleOdBESHg dz © yYJ dzlstcOdz! daets?2
hdlsO, ftejHisOodzj dz o tsudzgsdrakel @dgF gz d&dl c
d tOmf tsdztsy §j dadz" d5d Mtcj H b &z dz§ © dzis €5 e dizif dz'tz
L j dzj detsC Od3j dzdz' =~ fswime (1l 2dzC Odzd L dFs 9 JO
G sdzsedud MSdn, f4btesdeddhdigtidg M~ du
Isj ctedIststcd d CtcOIstsdz® o" Hj dzv e s dzj MC tsdz! €
| Of &zOdzH MC d 2, 1 zHOMmi v-OdjzigC BHQ 2 L | 2B I® @



12

sqOds®, mdteddzhoddd, | dfX qH S jsdhedisd 2 dsfnC
rezyjdeSts d Htc., @BOO0; vdzOBLkzdzsea, 20
- BAPEHLIEBO MOPE
LN @ D
/ A\ /\\ Y
HOPBEX>XCKOE MOPE ’ / \ ( \ r %
) / N \\ /\y
] Q\\ \® T
SO/ T ~
@‘& e \ Ny N
Sl oF \ >
& /S \
P /S e
£ % D ~
X & N
4 &7 ) > \
opsera [~ § .
0P \/QC}}/ OUHNSHAMS
/ 'y‘g\((‘/z‘l LLBeums - -
DN :
%
§Y.S\ vl 3cToHMA S
I 2
\
Nanus / NatBus z
EAHR'AVOW;%KOE ﬂ - o h

e~ [paHuLbI TEKTOHUYECKUX noapasaeneHun

Jin, Yn JNannaHgckuin n YMOUHCKMIA dhparMeHThbl
JlTannaHacko-YMOMHCKOro rpaHynmToBOro
nosica

[ | Apxeiickue nopoasbl

|| NaneonpoTteposoiickue nopoasi
|| MesonpoTeposoiickue nopoasl
[ ] KanenoHckuit oporeH

[ ] ®aHeposonckue nopoasi

t dfbdsS 11 BsEdyjMSoOY COklsO A j dzdztsMS Odzh d dz
H 5 s dzdzj dzKoistggnetfals 2001;Lahtinen 2 012) . A d W tc @ 3¢ tc 519 dg
CtOlBesdz2 MC OV ff bisp dplzgfuME G2 § sH S Opdadz?2 ME P A

[ EtedzOdzm € d 2
Aj dedetsC OdzgH d dzO o ME BG 1S
stctsdzH ' jJ d3d Istso ' d3d

U tOQE{ERD | Is

-9 tsfipjsds jytdatz &
hgls®  Mmdsyjd 4t

COdss ey SigPHBOBI, § ZOEOE
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GtecOdzd Is dz' d3d B3d ¢ BOIs s O3 , 9 Cdzsg yoOs h d d&3qd
GtcOdzlz dzd Is ts 9 15 2izH ¥ t©BYd(lsfts © d yOtedzsC dIstso (t
oBLtOMIs Crlstster = dzj Htoj or h OJ STimeherrdaaealy, dz
1995). utcdOMmdats (stLdztse d Hte., 2006) |
W dzw s Isfpw CMd desazd Is T sMmdzso dzsc®o O iz pzd
M cOCtclMmMisOdz! dztsc s Csdlsf dzj € MO 9" HJ dzj dz
f Odfjtads Is § te 5L gsi2 dgk @ Qetts ¢ P aedzsoB tggO L 59 O dad v s fiplsds ¢
(1 OeBtetsHdz 2, (OHYJdzeS s, 1988; 1 ts5)ddzj dzg€t
5B ZOMW 7 s dsj et ofgs o o weEKsdds jdsRdsts 1§ 1) ¢ ¢
ddzstclzL d o dz" n ¢ sz p GCHOB B¢ Jdsispe s dzts ydzr -
wo dzw sfifwd rdzOd B tsdzj j] B dZcH™ i3 tBtOL 59 Oded W 2
Hte., 2006) .

StcOlstsdz f SHWGCOLHJ dzW j Isfqw -ude@® ¢ & B P q dgfdzlg
l stesdz ddzmC d2 f 2 dgesE-oCmiB ks & B ME d 2 (s tsL dzts
Mdojted SOtz sScteOdzdyj dz MdMmilsj BBs2 tOL
s sdz fifGetis™»  fem Y fjsd3 s © dedgtisidy Wis

stsdz? ¢ Ow U totste @ oAyt dzts ) § dzdz@ovts iy lsas yuAB P & ¢
AJ dzdzsC OdzH d dzO 9 MC SG 5 h dls O, ftcj HiNIsOo dzw
MtczS skztolz, "stedzddteso Odzdy Ctslststes? ftes(dHf
tcOLodIlsdj &3 p Otz Esstctse j dzZ0. 1 MMmisOs
tOL dzdydzr § (65 Mistets] dade(s s@s-EBHI o N I tete,
s smdzeso MG d 2, -] SR PHOMGtsf otsls j esL 82 MEd2-
RABOAzt ®8L GO (stsLdzse d Hte. |, 2006 ; 1 ©dzO
vjtete] 2 dz sisEHAdsdzjets Mdztsy J dz2 e ddszn j Milseo J
o LD dzd sOBBd tWOL dzdydesets MsMis©oa © d Isjteted

t OHyd dz¢ts d Hts. , 1994; ]t jomodid Mg  H te
COodz & BBLOL 5BEZNEOEEHBNE@S HIts@dOE O
CteOddlsscds 2 Mo, CtcOddifktsos siEliss Gas@ s

cdf jtemlsj detsor 7 HBdltse (t OHYJ dZRinsnerchan H
Daly, 1995 . sj2omCd2 Isjtotc] 2dig sPEFY B 160 af dzf o
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CleOdzd Istse dzj 2 MO d3d , CtcOdesH dtsted Is Odzq Is t5 dzO
B sOOtdzE O, SColstster j fJitoj Ctor 9 O Isfpw o r f
CtcOdzOIssor d©3d d MlsOotetsdzdIstsor d@zgd § Otc O fmdzO dz
1998; [ ZHEEZSC, 2014) . J ftojHj dZOR Is] tot
CtcOdzdIstseo d cOBBESOdsisdE stso o P MlszO Mgy 5 ¢
([ dstetsW Odztses o Hte., 2000; J1O0OwWdtso®, 200
Isj totej 2 dz mMdztsy j dz CGteOdzd stsc dzj 2 MO 3], 34
ORW dBtsdzd Istso 52 woydd (1 jlsttse d Ht. , 1
1 jyjrzg@H d@tcL zeMSses § Odz stedWisO ftoj Hls
o zdzC Odzets@)Papdzts dzr = BGBOL o Odzd?2 ff Odzj SO Is
BdztcH  dzj Is, LOdzj O h da dzO Ot PBhHE S Gz
1982; zOtCte, wudicd Cddz, 71900k W udiitzgdz € §
1 Ovdzgso O, 2006; vYyOhddz d Hte., 2008) .

[ iqHE stsdz ¢ 2 d l J zsBtstemME 52 Wittt
| Of dzO egHsigle? € s6 5, GRBBdzp 2020 M lis t€ HsAsldsewtsAdzw § Is
| Of zOdzH MC d2 cwOdzdzdlstsor 2 fswi M I§istddddx
| Of &zOdzt G d 2, L d3exdsdefg Sz Xzd dzig § IS 5 R dzOte
Codzdzd L dtsdzdz” §| d3j d&zO0Odeyd ssdzodysSd2 d v OdzO
1 OdzOc OdzMSC d2 d Hte. , s20BEsSHD&| § Of tzOdzh ¢ |
fsvmMO GlsdchdtEysdEeo Ol Olstsar j CtoOdzz dzd Is *
MemMisOea O d 19tdsO®@EElEZ] dtsL § 3dMIis™ | § OOG dzd
LOo jJteh Jqdzsfm! Ctds 1. 9 ddztcH dzjls dzOL OH (

1 J dzsdiktstems O (1 f dasazfcdetd v 2 i OHEQMmfds RO G
BdYHEZ sOjd MSdB SOBdksdRdd Misigdd hizs,
dzj sOten j 2 MEts?2 -C O&&zt) q t§ dedatiz® md mlsj dr
Aj dzdzesMC OdzH d 2O MSE sets h dlsO (& zO® Iz dassfgdzts o
fJtcj tcOB tsls Odzdz" d3q 9 tc O dzdzjcd J 2 fint€ tof Isj tc ts LS |
Ckf sdz desMC dzOH YyOlstsegts d Mdzsy detsmE dzOH YyOls s
Mdzsy § dzO -Gedig) RapplCsdsyf , B 6 BOS OB d cdaj 2
L Issd3 Ssdl3f dzj €My EMisOdzOe dzd e O Isfpw  Issdzt € s
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O IsOC P datizgf dzL sdz¥ B ZOMsts®RIZsddlsdL Oydd,
MtekClskzter (1 tyddzj dz2Sts d Htc., 2002).

fsofmj dkj Msdzs t©OMYtesfMisteOdzj dz7 ©OL destsB 16O
B dz' " j B3 B jBB o YjdsttOd dzs? JOas g a3y
Isj dzO tcOL dztso L tcOfMisdzr = ¢ OB Bl HisE B @ fipsinlz!

dzdlsj tOlskztej COC HElzLdIsT , MW & tc d3df totisady) a4 hizd
otcj d3j . 4aR4 B 2ctlgtl7 Is) (ltsydfdztdzC, 2002, é | O#z0zg
Z Ot o ,u @005 9;, s2Dd0e8s dzz y& @ hdg. Htc. , 20 1

UG ZOMdets diBsHj dzd (z OteS ts6) do HHszh B 03D
Wstcdzdtotso Oded W thdeso de' 7 f Oz sfteslsj tetsL 52
Aj dzdzs S OdzH  ZOo WS tsets hdlsO MlsOdz §tsHi B
f dzs dstbeo MisOBddzdL Jietse Odzdz' 7 ¢ Ctsdeykz OwR jw
Wstod3dtetse Odzd ! L sdz’  tg O gy W Hizs € tsls i el ol d
CteOdzdzdlstsor j fBWHMO o 5B dzA flshyents & dzdtmp jtste:
5B ZOMIsw &3 tOMmiswy j dzdwasd d d i)y Ois@dez iz B 68 D ls
cOMf sdzOc Odzd ! JtotsdRjykzlstsyds j (T sHodYde §
fsdzsetsets IsjClstsdzdud MEsets T sy deof z" § S SY §

12. 1 Odzj s tetsls j s L-224% didzté 2 . &Pls) BOL ko
otsMistsC O Qguafakd M sects h dIlsO

| ZOo dzgts? tcOL dzgso JH dzgsfls! ¥ di3ZOGE BZOIsd yj ME d
MiopElstsC | A JdedesMC OdgH d dzOo MEtsets h dIlsO
o mMeMgtgjtcdd (sl o). RABI Mdztsy j dzr 9 Iz dzC O dac
d Stwikzfdz j tcOMmfxds jldmi® d3o WogdAsitstpl§ 7 O td Uats dcl B9 ,d 8
2005).

l2dzC Odzd s €] tcOdzdzj ¢ 5 of Qbtelz] dstef etslds | fots L
dzd LIS ls Odzd MisT 7§ d € tedjistesjoL dO dBHQjLLAJdE ' Is tSHo 1S YH
fted HB®RdddtElzs " j d L ptEistfts e 1O fipsiy Az,
tcOLtcjLse Ctokzfin M B s& jcdz( z Qg Ols p db Efs tor]t
stsdz MEB2 fHseaddydd ¢ JGr 30dEHER. digdsd) |
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fwm o-LOEBHABSE tBtoORIz] dzdd | &zOo desets [ (
SBteOLSo Odzgd™ COdzH OzOS h M 52  firel POBDE ZO W ¢
I s ey dz/ S Ov, [ Jnrls] dph@vdz’ d)S dide. § Sl
1 swf, [ OfdzOdHMmCd2?2 Ly fizg fizks &O 23] daffeizsizi jgaes of df)
MstckzC BB o zdzC @O d dpdidf jdzj € Mr W stoedid tocsth © dz
CtcO2dzgj 2 HBjtej HDELE d3kOY sazjds 2dddktcs. 4dzj Is
Mistesg 2P zOwCBoa, 2006

RdzstclzL d o dz" oz O dz0 dzts ¢ © d3d drviz «d4€ fipvdzd IsIste
tc OMmmadzts j dzdzlz fiz' gD Isftdse ™ | JuzabteR < f d tcOMY tctsmls
ftojHj dZOR otMmlsydsets? ouUEfidseds AP jddisdes ME D @z ¢ ¢
ZzOtltsa, ). 20w sHMse s BOMMdoe so i ts fi
GJBrtedasdzise d UJ MSedids ~ df dgcogbj GBS Isigiste ¢f fiplstxfodCod
sBl JHdddSiztidzse dL o j toy j dz@iarkovef & 5199 dzydf dz
d HJdzlz ¥ l-6 60 thry dztzOo MC 2 ¢ sBh tcdzlz B OL
ftesoddzyds ([ dlstetsW Odzgtseo d Hts. |, 2013) . 1
®BOMMder M & MisstesyHj ddW B -dt5de zmisHfcdds v
sSBtOL Izl ftotslswy j dadz j f sw Mm@ (M to d MEfd@s1Cdzt
ftetsmisdf Odeqygz@ets j dz' MC d-@ sy qdetedss § totsls d to !
Mistetsj dzd j; é ,f JAsOelsy Odzs)e d Hts., 2013

10 tmdzseo Odzdd H Odzdz' = JdgtEsilsdsd das'cHs] daddds c
¢ dzOo dz' = fsaWixfta dsdHtc ts© O dzd W tc O ) dzs§ fddsias § dzts @ dz
AJ dedesC OdzH d 2O ME sets h dlsO (v OB-zd 4O d3dzts
nOtcOCIsjtejdz Hdzw dJdzlstelzL 2 s tsdz' M6 &BcGzm§
BOMMde d [ sdeyd f dzzlstsdg) , H dzv | H d dBleekdzatn
al., 200§ dtdzjBdr BOMMdotse 1 j @M s?2 i
szt d HE., 2016; dHlsjfOdksoaO® d Ht. ,
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dizdesC st &url. odliilstsejdzdzr 2 fswitse d dLojf
s dzj Sfr Mmjojtedes?2 yOMmlsd 1 uCi [ RS sdf ifdsdeds i it
j dekz®tcj & MCd2 v, yYydWeodd sesLdOyj d i
| H St DAEN S Y st § dzz Sitsfdis dzwdj sz dzr tetso S 2, ) sdzy
Blots | dzOo ditwatds CF tq jjedsiGh© MizO @OE S g2 d s ik
CkdzO2 p ®@EOL | B¢ did sdfipifffdzn D& L | tdfh g dns;ydd
ZsydT8 28 yO el BBs Cdf dzi ¢ g e dBUsJy B&KGo
1 j dzd S Oiss | djob;i v Isbe dzd & ;s B tedzd M BOO € itsoy @izpel OO t6 OL €
BOMh § B dzd s dz

N Q%
Ty w T
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1U-PbR | SEfdesizsc d wj M¢< d j

H Odzdz" J

H

JqdzstelzL d2 otsMisSC O A J dzdztsmC OdzH d dzOo M€ t
[ Mdzts o dz" |
[ Offid o U-Pbo sL tc O M ls RMIstsydzd ¢
dzj Is
ANJHEBtets| 2518250 7 2 )
Is Iz dzh 1o ¢ 2485RN09 1Lt qdo, 2006, w6t
Of OH d ydgmwitso® d Ht. , 2
] Odzi € 25092 491; 2 1 OwWdztse O, 200 4 ;Balashpistc
AY BO iy fy d & 2447N12 al., 1993;Amelin etal., 1995;Groshey
Karykowski, 2019
l sfMmls 5y N
1 OdzlmSd| 2487 N10; sOftse, 2004; 1 OW
KOMMd g
t Offdztsj dede" j ddzlstelzL ( ¢
, , d Hte., 2014; yOhdqdz
[ sdzyd §f dzlz Is ¢ 552782194,5N' Hte. , 2018; yYOhdds 1
' 4 O9 yJ dzCGBalasBodepall, 1993;
Amelin etal., 1995
Sy dzOv utsf 2504N1; 2 yOhddz d Hte., 2
. , 2504. 41 _ .
| 56 Q dzj tc Odz! 2496R10: 1 OW dzfs1etg®999;Amelin etal., 1995
VdzdsOsL , ~ .
L ZOs ¢ BO fy fiy & 2492N20 {t OmMMmdzs § dedz” § Jdzlsteklz
ntejB|l sdzy’ d | 24732463 yohddz d Hte. , 2
Yy 2 dzOIs Iz d 2467 N7 t Offfndztsj dzdz" §| ddzlstslz
S O dgH O (@St dpS st gjgzgjggi Atedh d Hte., 1995 B
BzZOMMde 5437 Kll 5 Mitrofanov etal., 1995;Steshenketal., 2020
[Mistctso MC d2 2445N11 t OfMmdztsj dzde’ § ddzstelz
2455. 8N| 1 Ovdsoa® d Hie., 199°F¢
RBOdzH tetso MC d 2 24462440; 1998; Yy Oh d dBalishemdsal.,,
24372434 1993;Amelin etal., 1995
17 tgh ddz 2452N7; Mitrofanov etal., 1995
2444N7: S Okdzd dzO, 1 BEHOdMzs O
v s a@hlsdt 2433. 8K| Bibikova, 1993
rj dgykzy dz' 2 246 0N9 skHtewh s d Hts. ,
Amelin, Semenov, 1990; Balashov et al., 19
[ zOdze M OW ¢ 24452439 Amelin et al., 1995:
2449N1. _ .
1l zcOSC saMC d2 94332430 1 Od t62009; Amelin et al., 1995
SsoHBL jteMC 2440N10 (W Bse, §99% dzd dzO
2441N51
sd2tmistctso ME ¢ 5436. 8K, 4 dzOBkzdzse d Hts. |,
ztsBtsL jtomC d?2 2435N5 4 OB kzdztse d Hts. |,
) é\tglsd%:ffndig d 10[ 'chE Alapieti, 1982; lljina, 1994; Huhmat al.,
! J 24412428 1996; Mutanen, Huhma, 2001; Perttunen

sts2lsj &zO? dzj dz,
SB2dd MO0, 1

Vaasjoki, 2001; Jarvinen et al., 2022
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ClsOf M otLBOMGdzEH 48jls Mtslse jIsMmise
l sMils 8RN S 6 s BOMMdoe O, Ctelzf dzr m d dazls t
S OdzH O dz@CHH diEpSasy ¢ st  BOMRY az0 d ~d dgASPhjdjo 5o
ftetseo ddzydd . RdzstclzL do dz" 2 @HBOd KOIsdfdzteii odzjL
dZzOdBtsdz! M j § tcOMY tctsmistc Odzj dzd J GdzOo dzr d3 5
COltsdkz® (dJdzlstezr dd Addedzw dzHdd, [ dzOdze & 5=
B d&z ftotgfw edzgl)j ds j tctcdIsstcdw s stdzt MEts2 ( RAZOM
BOMMdo, tcOL dzdydz" § Isj zO-OdzPEB GBI |f 5301l d I
Cokfdr = HBOMMde Or fitcora Hobkrm {1 IOfB9)
ssoHBL jeMEd2, sd2tmMstc@®gmda? d giB)SL j tof

Frhifitedydidz dede” § otej oBj dedz’ § L sOf”
Cosfif dzj SMOdZ YsLeotdzddzd tBi jHJddIs! sty rdds
stsdz M 6 8 HBABEYP AAOE d ydzr d3d O s OdzOH MC sd3
g ¢ f Jj(Bupeado) (Bleeker Ernst 2006;Bleekeretal., 2008;Ernst Buchan 2010.
RdzstezL dd otsL tcOMils O (s Bkt X.0OBC  dartd® )s dzinls
dL o jtey Jdadets? f totso d dgtasginiLIPY d MG O uzkf L ¢ d
otLiOMIsO HEs 2( A dgdEigdzicdrr Mdzjslsfis W sty dgdd ts o
ftocso ddzydd Mads@waliPP(Eens{ Jowitt, 2013;Ernst 2014.

[OMmdzs | dzdz’ § s Sdishpllzts aftsts @ to jady! dagiststs dstB dzP 5 O
MrsYXddB3d ujtesoOozd Mistetsjdd™  MsMisOe O
tsdzd esfeds 5 d @ AP HdB T WO LSOOG J dzj L dMsdB,  §ted
Cdzddtsf qtes ¢ Mj dzO. ) Ists Y 4 oteyg d&BW C O HOW
tcOL tcj L O], tc OL dzd ydzts 2 Mmisy §Jdz ¢ HdWW J to
tczHdzr = 1 dzj d3j dzlstso .

HowlL ! H Odzedzr = CdTils tadzrNigCd, PHRd d3d dzj tc O dzd L
fticdodzj COjIs ftsor h jdadets o dzd d30 dzd J zyd dzr
slsjyjmlsejdedzr = d L Otk jyder » dzOkzyder = Iz
BzZOMMde e, ftesyj MMOd3 tczHtsStSBGOL 59 Odad W
Wistcdzdtotseo Odedwv RBf b wiaetEyjrdgided 2, ¢ (s 8B Odzts o
1994, 2005, 2013y d3tsdzr C ddzgy sH® &7 d Htc. , | CiPdds j d
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ddzlstezL d ., . ,2 QA& 4 9 2005; Z OtcC tso , 2006
2003, 20009, 2012, Z OrtdEhtodz dv diisw £ 5,0 1
20211 ted f OyRudhtizletal.21®95:2melin etal., 1996;Shisseletal., 2002;d
Hte. ). 1 OtekBJydzr §J dMmMMmdzj Hse Odzdw f Odzy s to
o MM Hdzed-=n diddsidas @ale@ <] Halknahgetpt, {989, 1990Alapiet,
1982,1989 1990, 2002; Huhma et al., 1990, 201jlna 1994, 2001 Lauri etal., 2003,
2012;lljina, Hanski 2005;Maier, 2015;lljina etal., 2015;Maier, Hanski 2017d H 3.

 Odzi 4 SCtcOIlsC s B Lzdp@dss @i (rBtAEfisdiEtcis Is | (61
tcOMmMmdzts § dzdzlz giz! ISBOGHEBY JIstse ' § JdzlstezL dd stsd
Mo w L Odg BBj Miststetsy H j dad W d tczHBY oW ;
B3 dzj LOdzd L Oydd .

[ omMmde e’ .| jfdAfEipfly MEGRBY 5dzOc O4 sV
1 Jyd dege mME ts2 |, ) ldftdcasCids ot j Is Gdzj 2 M f sL Hdzd
fjtojCter 9 O - zSO@REdjUdER B3 §stesHORd §J
ddlstezL d d ) ftcj HJ dZOR tc O mdzts j dzdzts 2 mj te
GOBBtotsd HOd3d] dOfciastECaaPiLds o " §| C 2 d3z dzOIs Qz' s
Fdzt stcOtsmdzetse dzr = -f filiOtctHs ¢ @A 'dilz ¢ 2 i3z &zOIs
YyJ dzlstcOdz! dets?2 yOfmisd. U-Rbrdig Asfifest, s dzlf tsiddizvy j thiAsA
s i) ls © @5@K 5Isdmelin et al., 1995),2 4 96 N1 0  (@zoz@z ditgolsO,
2 4 9 3 N Baydhova (Smolkin, 1999 . [ dzw f sL Hdzd A dzd dzL
OzstelstsL dlstse B d2 4 4seiieQ) (lzkddds dzs 0l Is tc D &) @) 4z2)s |
Mdtedj? @OMMde O Mmdix 1dABgs O dzdkts & M 15 Ozt §
ftodztotsQy] detistcd L sdzls O3 o € tc Off dzp edetOd Hz] didzste i
dzed € j dzj otséts tstokzH j dgj ded W (1 dzOIlsd dets 3 Is ©Odz!
HSCjd3Bted2¢é, 2005, | d&zzBddzdzsy Mistetsj dzd 4 . .

AjHBEEEDMENC d 2 tc OMmMMmdzts § dedz" 2 dq dzlstislr 1© g s
Mjojtodesdy ¥ezO dz@ jedOdiigfAships o sets W kzdzH Od3j dzls O ¢
CdzlsOCIs M d&3j IsOo zdzC Odzd IsOdzd  #l 1OMcjL dz'c dgd: dzfiy
(t Odzdzd 2 HESC j dB3Bted?2 8 ,0dZNEAR) .C i g € the thts
dqdzstczL d2 (AjHBEGSo O IkzdzHteO, W [ DOV aftc fij Gt
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1 Odz0) , COYHOW -adfiH d sz tcr Af,tcj fipHls Oo dzv j Is
BOE ROl UI MEdj SCOR]ter s MmMetj2 dhistt
B~ OdzgdL BOB] dr odzzlsted S Odgj todats?2 HIWW J to]j C

I Mstctezodgdnd © © A J H tstGrostseVet db Iz dzH2tr 1 D)o j Bg &
or HJjdwsls Mz Hize h dj -dGedr tosdztdd) s 5 odazts d |
Bdets e sy d Mozj dedz” | WicOe d3j dels' tstelssf qets S M da
(2) zj 2 OeOBBwStcdIsto 28 ftcj HMMIsOo dzw & |
MicjHdzj L Jtcded Mis™ 7 cdw@mist § dpEa] dHlists & dizj 2 C 56 O
ftosmdzsw 3d bitsCIstsdzdistse | sd tc @ Rskc@zdziE &6 © dzd ¥
BOMMdoeo © EC dZOHT 9 Ob [s2WW8 5o  drilEfiled gL tisdd® , 2 521080 ¢
Hte., 2009) .

[dYHE ANjHBlots 52 Is z dzH tec ts 2 d 1 Ojdanfi§ g
| Oflsi wode§ifPedztsy j dzdzr 2 G OBBtetsdH O], 0]
dgdzls j dzmdo dzs Btej C ydtctseo Odzdz | sdzd o ddzdIsr
mMzdzr WdHdz" J] tlkH' cdzgjLHBoatsets d Y ddz dase ts

I MmtsisCfo@H @zzm ¢ scts {dgPHAPADO Is d&Bj L s5C Ol
BOLdbtotsEts MisMisOo O.  OMmfdzsj dzdztsfijls ! 1 4 t4 ez
d Jljtendzgjdz tcOMmMMmdztsj dzde’ w CstedL sdzls OR 0]
[dzdoddzsosdz cEttedL sdzlsj ; Greaskdaset @c2D1R;). Id s LHdD M
Wstedsdtetseo Odzd ™ f stetsH  BO iy @ L tzBAAD75 0 dhErd
(1 OV detse O, 2004 ; s Ot Balashovet@l) #9993 Amna]inset al,dz0
1995;Bayanoveetal., 2009;Groshewetal., 2019.

I siils slyaEsn ¢ d 2 doggd i fisd o dzd s Hdstictsty Hzifg § § 5
ROOSIsjtedL zjlsmw ftc] tsB dzOsi ©1dad @ fflgs G 22t BL7d\
(s Ot s9,, RPPOEIJdiz toOmMftesmistcOdzj dzgd i &3 ¢ d°
fjedwOlstsdHdz 7 tcOL desoLteiQibEd s j 2 4 of4fNd s ifdmiz;
Hits. , ;s280c0@ddcdd Htg. 0 Q20D ©). d HE., 2017

[ iMsstetsy Hj dedWw d CtdlgH o) teiyGaaiy stz s d dzls
CoRf dzf S, j dizgj Misdes HtotsMistcOdgmise j dzdes d 6§
3 H-detF ¢ § dzj o 52  o3d dizjdtaigdsdiofin L @fpddg’ Brdzdas @O A 5 9 (
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tcOL ddNEtcOIsdetcOW dyj MSdr Etotsodsvrn t©OLtGj L S
MistczClsktodzr 3  dzj A3 dzZls OB + Isdr deaseizOd g
Hic. , ;4ZzB@BIIsd dz (Grashewetal, 2019): 2tc O j a 52 ( B OL Odz
edW O3 tOMMmdzsj dedes? Mjtedd - eBPMHEAZO BA fHt
tedWOd3d o ttOMMdzs] dzdzr Al OelAf € ¢f G 5 dziciErE OB ol
Ctstod L tsdzls tsd Q dsffffistdscyslzsdzO M d o O.

[ sdzyj ¢ stefC ozt f jzizls s oaH s fHseded sso  H 1S
Odestels tsd fftssglay) Miststotsy Hj dzdWY d tohkzH s ©GUEN o d
mMdz WdHdzr 7 d HBOdzsfylz ddelz? deH Bz" Bz i dzO kb d gets &5 |
BjtedHdsdzOdz! dzzs o jHs&E 'St OWRE | A fisGadg) dzdg z d3l
(1svu) ,hdgslsdzlzs tsls d3d ud dedzlz & G tstc Odzd g s
1 sOL 20209 j dzy (e 4O, 1% H, 1 s0OL) . [ B
Bzd' HssBEOL dgzs WistedBz f fsdzsedd § OHJ
JqdzlstezL @t Oczdzd P 04U 5C j BB e 2B MIROQWEOW FHE B
1 svU d e s YO) fRecasp tg HzO € dn@ady fizsH j o ON d
cOBBlosdzstcIsOdzd B OL Odz! dets?2 L sdzr , G Oteys Iz
Stelstsf JietsS Mj dedflstso, sy JtetsCMmj ddlsOdd f
f dzOMIsORd MEzdz' WdHBdsMhd - bk dagdssioj. dz0) tof |
Yyomlsd CoOtyftsH jtoy O ddsd cOBBtetsdetsted Is Odzd
destedIsOdzd M dzddzst O3 d  tesdzsw digd sdzd o d dz
B - d dzj2¢ SOt B destedlsOB] d ¢ OBB
B sOBsteW dL =G Okes dets to dds T d -O dazjtcAssts @B B to t
l ztezykz0o02 9 j dzy, f Cslstster d3d Mo w L Odds dztxfj
Bd Misstetsy i etzf s ME OW d Ra@dzyj dz22 00 ; 1 Oa "
1 OCsdesdzj edzOW M3y dzO § stetsH [ sdzyj § dzlz Is s e
dZOtckzh O] ©frd y d jdai ez H difsigtisd H tsHskfdedsl® s ¢ s f
stelssf JiesSCMjddlsse 6. wtsfyod (tkzHdzr 2 § dzO
sdzd o d dzfptsH j ey Oh d di3d fstcsHOR] &O Mid Wy
9 CtoOf dzf dzdztsiiIs L s dzj mMtsydzj dzj dzd v Bj ted H d tsdz
dZGH dlsfmw 1 zdzgdIstser 2 BdzsC, MtsHjtey O d2 L (
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1999 t OfMMmdzs j dede” §  d dils@udadzc2d é H s 2 j0BBAtBE 2 é

dzj Cslstster 7 f stetsH B3O -Mafizj G5, s HissdRe jif Hsj drjddekr ts2dz
ZC zOHT 9O sMw o HJdOfEadasdiz] 5ls (IPEHZSHBOSA 4
d &3 Msstotsy H Wb Lodydf dzzlstsdzy § SHtGOL H J
MistczC skztcdz n sdf © (v Ohddg, Ro Odzyj dzl 5,

ftcj H] dzOR CtcOj o' n Yyoflsj 2 dqdzstclzL 2 (7
[ o &F L jtofs, ) dzOwW  atsf yoO) d twdWtser
¢c330e, JEtli yzo2ejdzy) .

R dzls tc g LdzfO% dzts ¢ e Chfrd] | BdOXOd jOlf iz ] ¢ SteMC 56 1S
sls € tsilststc mAORE sdsH2] daj sdzts?2 B dzOfMissC OlsO¢ dzOL
CtcO-M@BE desdzso " &3 § OttOcjdzj L dMmMsd3 (t OmMMdzs
sk d3j edH d B5dzOdz' dz" 2 tcOL dzts d3 I94jj Sdisftdsdzd af gizly € )
Colsster | yYyOMmlsts dd3j dzze Is TtBlsHdgidg’ ddf w3 Is e fipt
l sdzy! jsedzHtesoMEd2 d dBjdeiJ Swkzfdzr 2 [ tsdz
sBhjdg 9 jtlsdCOdz! desdzs cOLtejLj ddalstclzL dd [
1980z OteStso, 1984) B" dzd o©r Hjdzjdzr Isted L tsd
Msmisswh Ow dL toff dz @5 aasdzdsy iy tsjjH dzj L § te dzq

sdzd o ddzso r A GOBBlodzsted Ists o, f zOcdsyf jtodH
G OB B tc sOzztctgldsts L JIstso OW L 5dz0, ) Cslststets?
G OB B tc SOzt stsL d IS T d OdgstelstsL dIsT ; ( 3)

Ctokf detfplsi't&dzd d s OC fdOEAs e s Ldd@stBote ts s 15 dzls ©
oRRjhOshdkd §stesHOBR] tB' Ydzts Isj S Istsdad yj ¢
[tsdeyi skdzHtc® d RtjBlO |-Bteigicd ' dziz dzdts ] €
ddzstclz L d o dz' 20 sSatatEIB O tsAsjo? M S d dzd j 8 oo dgds O fizdz
H g ds?2 MO, M fowedjdzdj 3 Lisdz BSicisE 5o
1984) . [ OdPbjo ssBOMIS j f StctsH ddzZstclzL
ModHjlsjd Mlsoakels 5 jj Hddlsjd dsdt fkods
([ dstctsW Odztse; di Gvedzts o A,998004; { OfmMmdztsj dadz"
d Ht. ,1 O0As®;0 d vYHXE.d,dz 20 106 tets 920U 2¢ H-
I stedfMmjdzSts d Hte., 2015). swltsdl tlsdjIsdls:
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I sdzy! da blkzdmte S todflsOdzdd Es of QzRd ] Oas] ts ds i
dgozdz dzjls (2473 N 7 dgdzde ozjls, 2463 N 2. 4
yohddz d Her.Qhd@012;jlstese, 2013)) f ts
[ sdzyj slzdzH 6 O, J ftojHjdzOnR JdalstelzL d 1
BOdzs iz dz' W d H ety jlsid deteizd Is ofsdatiz B O dzP dzf gets @ 5 telO tfs
I sdzy!' dn bikzdHt (L. [d ugsipstsagdsd QP
[BdeyjszdzH e © (Y GRS odfd ,dz) tv @? Galz, 2 [ GB¥kso
d Hts.,, Y2@"1g8dz, RO Pdzyj delts, 2022
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LIede 2. [frulrfleuafrr

[ dzw ftotso jJ HJ dzd W filtesetcOW duyd MSdn,
CidtandBduUdi MSdr dMMmdzj Hse Odzd?2 BT" dzd S tctsB !
odJtendzi?2 d dzdydzi?2 Ltsdz BOMMJ o G fimisdzgyy ditstz
¢ sdzj ydgsidf.yr d stftessB " o fisdzlz] 26" dzd tilst
sBdzOY jdd?2 o ftejH]jdzOR o jteh ddz , O OS¢y,
[ sdeyj skdzite®©. [BteOLYr d HttsBr tstesH dad
MCoOYdd20,f Wtcl HisSMIsOo dzj dedzs? 1 ¢J cujtemMC O

1 istescgtcOW d yj Mesdzd Jd L 120008 didelplff s s H  ff tots o t
fp fod@sh v fsdvtedL Oy disozds 2= fkd & EisHT GAfifgs
Zeiss(ZeissAG)d [ OB ts1 tsl@bomemiitosc@es

{ftedHjdzjdzd W §fytdsitg) e Qipdef 2n  (d3IRINA3] d2B) 1 w1 dz
o’ f sdzdzj d®2B st Ols tstc P 2GR E ] ME 52 "33 R
ZzOB stcOlststed j 2 s ts dzfIs O dzls@[edsmtEr Yy d tsdgdz’) d3  Ods
My j ¢ Istc sABpalydt 400 (PerkinElmer Inc. ) ftsctej " dztsyls
gL d3j oj dzed 2 M@Ps%@e dzv jIs 0. 02

{fted Hjdzjdzd VW tof e Gy @dzeed d3j dz' dz" A53 ¢ twAp ek
CGtedz" » Y BtsH) yYifj waAsdcd H ¢ dzdidgZ2] ¢ &6 d ocdety GO dfOEL
RLL vl {61, G,.d3JsSOEBNS da@zp HLKhff Is tc EOANIS to
9000 PerkinElmerinc. ) d ¢ dzOdzdlsdyd MEtsdz yJ delstey R
3 s H tOGR-MS dzO  afffinjfif Is tc tEiFMEMT (Thermo Fisher O dzO dzc
1dStsdzOj o 0O R. 1.). 1tGtejhdesfls! dL d&3j toj dzd -
dzj Bdfjjils8d ¢ O { tsSH tctsB dzsPatkdpveinl 8903. © tcOB s

{ftdHjdzjdadd Q sizpyljdfssnS@ddase S2H dEBE 166
f stesH ZOHmdgd p IO deHsto @ H d dfitsdpls tc Oadz! dzts 2 dzOB st
lvr R (6.]lsy@aizkc )ICP-$S tz68 H # d3 dERAN #6100 DRC-e
(PerkinElmerinc., 4z ¢), OdO&dIsdS d zddztse, 11 Fa tcjshzdpth
dL &3 edefzdPtcj o h OdzO N5 %.
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[ i bsHdS O BOgip s d3j [sIereNd g RPSSAdhL d3d te judzdy?) . dz?
or Hjdzj dzdw BsdsW¥ O yd2 ( BOcBOIsdUj MS d4
WOt yd2 Jd YoteBUR) HoGpdsel dd YsHe ey
ftesyd H @O BAIssted do Y f BEOQJd §J tco d ydats?
Il Rs1 A 1 ¢ (LOs. dzOd . Is S[H.qRC. O  sHig als@oddz! )dzts |
(1 0w dztse O, 2004) . [ Olsd tcts 9 Oded $MNE ik tesA s
sfted H dzd ded J o L tNd t Brafts Ctds danty fiflin D@ laf 3r ( B t5 dz]
140 dLdiBjtejdzd?) ftosoasHddzdMm:! o [ OBttOlsBieC
29 R s1A 61, G . ¢ OlsdlIsr .

RLAJtoj dzdw dL tsINAH dz s tizy ) ipdeNdfj @B o sH d dzd
7COdz0Odzr detsdz  Iso | tef ) Ol tzsphidais@aTn 262 RPQ )
M@gdnS sd3 HolkzRdzj destsydetsds iy ddsd ) dimy s
dzj dels. wtej HdajJ L dZONdiGd g Igls Gutizh Qoid O j o
qL dBjtej dzd?2 Misils Oo NY=dds5 ) 0. 5[1hitHeRes Tt 1ts8Is dzs h | da
MtsMisQodzw j BMBj Bexj § 20MWOyjddj dL BCR(Racdek tc,
etal, 2003 . 1 tsGtej "N detsmils! dL dzj te jNEdwY ddian | ls H tfi diz
OdOdzdL j dzj fttjorhOdzO 0.010%. Mmisdzts s j
Qo dzs .tSBntc@@ datf 0. 06 dzd. uvisydetsmils: st
°0. 5%, Hdw dBddzj tcOzse M dzdL IHHBINNEWH,] oy O
Slsdetsh jdzdw BT dzd  dats to ;3O dzd MW ke 0 . §7t2 1 & |s datd
fjtej MudlOdz dzO ¢ tc'éned'Bitsg g ls GztaNPIiB5j2115
(Tanakaetal., 2000)) tod twWOMYJ l&g(T)o jodiplfusddelz L s Odz' L dz
(Bouvieret al, 2009 (***Nd/**Nd=0.512630'Sm/**Nd=0.1960).

RLiSIstsY dzr 2Sr dhtsfyis Gey J R 6 Onpd ddzd d L d3d te j-dz"
ff j Clotes d3jlR0EYy § R tSHdetsdzj delstsydetsds toj 3 d oy
] SHGESIss9 dzj dzgdz" § ftetsBY dz0O dzts fn d dzd iy ! dz0 dz
MtsMisOo Sr ot eofMmjn gL d3 toJ dzdz' -~ sSBiOL 1
toj C ts5d3j dzH tS ol ST dz8RO 8 7N tc O 9o dats 2 0.71034N0.
L] dzscts fasBls Gas®D j (e % dz' S®BI°Sr daf dzldf jtetg 90O o
KO . 04 %, s &’ RBBizfs tedzs b | Mid 0 %. U tsydats fiyls ¢
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Ctodzyj dzZRB P HrN2L . Is.dzsMistsj o dzzlsted dzOB tstc ARB S e
cOo dzs 2. 5-1cdz@ deef s Sr

[dzv sftejHjdjddy oL tOMSO W istsdd tdisRbO d
Bj stsHBE dglzd tsistsB to Odz ftcj HMIsOoa dlIsj dz' dz" j ]
SlstsBteOdzdz’ 7 ftetsB B dzd g ozjj AP @@L g JOS YQP It
BOHHjozPEstcOlststedd MjfoOoteoydd ojh jfmkses0O d
IR s1A to1r (LrOo. sEpdBdz dgefl 2N dJ ~dBdudm
fsHetslstse & Mt g € Isde ts delAsiydigf wd M ¢ d J dL d3d te
OB stcOltstcdd ¢ jshntetsdtsdzsedd d diLdeis s daBS .
1 Ovdzeso O uv. aff etse tht] torifetgHStEP S dis S dMOdzr o
Hts. |, ROKAky dzdvw Ctsdzyj dzd tdQhy ff B 5 af & Hsdsdad fits'o
Y j S Istets BgnigagfIAT 262 RPQ s fMlsOdzH Otsls dats 2
dMf sdz' L s Oded j &3 ) BFPOTAE ¢ ©W dRisD®) f Htc H tc.
jHdddydz &3 L jtedzOd3 yqdwSsdz® d B OHHj &zi®®Hs O
Is te O ) Bgyan6veaefal., 2019.

) sfistetsj dzd | oH Q@ dsts @edsdizdz’ - telists tistel Hf cfizis@nis © M

f tctsc tc Olsgpt 3 . 7 O Isopjot 4.15 (Ludwig, 2008 2012 , f smiste
¢d srndddud ME d TASHAFID,GRED d3d3fi) (s §f tetso s H d dzts fiy
f tcts G tc O@RRKit 6.0 @anousek et al. , 2006) . ] BtcOB 51

dLtsBtcOY jdzd 2 f oo s CafadPBAWX4e f totsc tc O d3d3y

rdzvw tsyjdeSd Mmilsjtfjded odzdwadzdw o j tetswWisdeg
BZOMMdoe O B'" dzd f tsMmistetsj dzr HdOc td@fmizf Nbilad o
(t dhZada) NTh( t d MZ2as) . [ ddedd dL d3j daj ded v
OfmMmd Bddvydd, WieOSsydsddcsAFOdzd " did ¢ fots fipls
dmf sdz L s9 Odzd j BePadalte © & &z§ dzyf 2 stst WWdydj dals
| dzj d3j dzls s o/ B @B dijss frtp deOdo dzts R jif e tels 5§ J o § |
dzd 3 dzj 2, d it dz'dz’ L ts9 O dzg'TorrdsAlvatadetisllsy 2003) . |
fsmMistetsj dad J ftesdLo jHjdes ) dMf sdz' L AFE-O dz
Modelee  HMizrosoft Excel (Keskin 2013).
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31 | jsdzsedyj MStsj Mbtsjddj &EOMMdse O

[ Ofmimde [ tsdzyj Is kz dzrectOn lsvgertgAs iy O fflssits € to
sfdsodr 7  stekekGdEsda] bkzdHte (| &6b tetc?
fteslsWwedoOjlsmw o MkedjtedHdsdOd dats d3-2dzMfit
1520 Sd&3 d LOddBOjls BhE* §HsBPEdH G daCds
tOLHjUMSEBRApAMHe O IsjSlsddyjmMédn B O,
SlsH | dzr dz" 3 -dg@idl g o dgigfisizls @ -1 ©SlEzdg® j Is iz dzH tots 9 )€
Ctokzfdr 2 [BdyjbkzdzHntesoamMSd2, dBiyxHkz Ciststs
CiWdLrduimMSdds HOddzr &5 d tjLEZd sOOd3 (L ¢
tc O fndzts j alddafsthdzdzj dzdz” = o twWOL de" j] CGEtSHT tOL df
Hig. 1967; 5H( dz, 1980; z Ote € 5 ¢ 5 dzylj 9As8z0d;
fjtootsdzOyOdz dets ftoj HMIsOo dzv d&zO MsB S HW W,
YoOh j sBtcOL dzgs?2 W isteds' dzG dzO©c Jn jldizzis @Y Uaslas g tc G
BOMMBPEEWOEN j dzs § 5§ § tej ydk' dpff fiploOr edgsteBOSHIO df'te
Met®Hfd e o tsets nOLOSCIjtwcO® d §sdseddd dzo
[ OmMMMde tlHjdjd I [stdyjfdzsdzd &sh d
B dzOMls ts di3q dzts dzq Is ®aky dip s dE@C ddOls § Ot OG j dzj L d Mt
f 5o j ton dzts figldsdn Isats wedatst® Yy Ofisd d oMCter Isr a7 ¢ dz
[-1 dzO cdzz-B &z 3080 OMMdzts] dzd) § { f gz atsC f G
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tdmMzdes ¢ | 3 stzsEJyj Ms Ow COls® [ Bdyj esteME Gt
dqdzstczL ., v M2ABG 4z | Bl @&Bfdzfv: HOHIBEz] € PEE
O dz@Qlisfdstc Odzd IsIs to tscflzH ! ;] BAilsthj sOc OB BtesdH " -dBGEZO 65
CoiRf dzj-SMBJj s@o 2z Oded st (4), GCoOteydlsr d MmdO
Mo JAisd3O dztt @@L Z S de2;T df cytsdzdls (fIs'o jBlslgtef JtotsC
GOBBtletsdztstcd IsT BOMMd o OF lsdats $ Is fsfighf € oozt (&8s gjts; H OR2 ¢
stelstsf JtetsC i j dzad s a,0 DB BB S| d 1S Y 2 dzOIs Iz dzH teld oi fi
Bkj sOcOBB IS, GOBBlotdatsted IsT (10) d tilzistis i fig dzC
[sdeyj szdzH tetso MC B BEEZOBBIH PEOL &zOR2 dlsr ftoj d i3zh §-
d [ tdzyjlskdznter , O kOCY] OdBWdBBddlsOd, G dzj P
destedIlsr, Hdttedlsr d cttOdtWdttser j-1 Ot @dj 6104 O
cOBBEdstedIsT d OdestelstsL dlsr it todedissdsdets &1 j1 zdets t
GOBBtosdzstedIsr [ sdByg Guii;ldgisd Hisdisr , § JesCmj d
[ sdyj § zzlstsdz@ H s )s! 1 D) d BPIls OcUBEHIEANAEE )L |
Codif dzj S M:dskilsr G tc O dptLHddi djls r 9 2 d2S90 dzd Ist  d d
Cslif dzj €MO . i) QezOdzl ez OIsr2j0 OB B sdzd st -23 q |
o MsC scdzd dztsL § i3] Ble['sis dlsBhy 4 cRBYaPasts dasdsilgd I 4 <
Isd Slstsded ud MS d J T dz@g & fatzf v ;L O c Odzd v f Stcs OWds
261MCoOYddzO d JJ dzsd3j te.

|dBaEedUud M Mbtetsjddj BOMMdes O [ day
{5l sk &0 HOdd 2 &sdj dls Mkh j Msod] st da
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MstczC BbtH sdzOyOdz! dets JdMmMmdzj Hs9 Odzedjy dBZOMMJ
tc O3S On dL zyd dzd vO dzte th)ly & LsdCIsgie isEiP0 dzts ¢ ts
456 dzOMdzets OB sls (stsL &z tojifB W J Is 1 M@ TR
L 5dzO0dz! dzts j: jdids oy g0  fiuztsytg O 6 J & R felizts L J
cOBBtes d OdestelstsL JlsOBBd ( &ZzOBtOHBILdIsOdd)
Yyofmls! d delstafiLWdjotd) dzy d tets o Odzdzr d3 -€ tskef diag 1€ ntsd
cOBBtes d cOBBEGtsdstedIlstses tcOL dzd ydets?2 s
ofmMjet 1 Istsets S dzj MO §stetsH ftotsdmatsHJ
] StetSH T fjtcoas?2 MW OLT dzj f sftej HMiIse j dzdat
mMzeWOLO f(tojHMisOo dzj dzO tsBtsMisB dzj dzdz” d3d Is,
L Oo j toh O h OWH GREBNoCLdR)) € B3 HJ OB OL tS59 .

] sSLHdz) )] zOwEtsOa" d3 . 1. (z0E 5o, 198
BOMMdo O | &zOo detsets Rt jBISO dz2O Isted Mmd dac j
sBtcOLEZjls LtsdkzO cOBBEtsdstcdIlstse, ClsstcOW
fMtej Hdzj L jJ todzd Migf'Istis © ¢ O sedmftodftsiats o ¥ - G OBBIcdz
dzj cytsdzd Ists e d ojBfMisjtcdlstse . gtoj Hdgw W 1
stcOnr dIstsdHdzr 7 -OdZBEBBEdsEBgdIls ( OdetstelstsL d Is
Ctolz detsL J to dzd figdis tel) diztsstatisstssL taftds ts o MdzOG O] Is 9 J
(thz dzs Q). 3. 1.

| tesr e MO ctm.Jo.ME OW o ta@a.tgj L J 0 0d3dels tc Iz
ded y dzs ¢ CtcOjoky MmMjtdy d wWOMMdzsj dedzlze
tc d Is d3dtou@izidn dzts j dzdzlz & cOBBlctsdestcdIstso 28 d
or Hjdvj & j (6 MBP@Pe§ ik dzinfgdz’ -
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{dMdsZe BeMdeslsd 2 ©OLEjL [ sdujdseifs.sdend
SBBL dZOU4 Gl dzel j toded Mls™ j 3O M@ dit s 5 L Gt bade®
feshmdsY g 1§ Jo GaatstsdsEd ktsed - ISsdH dz' | -Odz0 B b t
(fejddezh jMmise jddes Pl , O OC ¥ j-Aughlizidslzdie0jsis
| b OMdzj dzj dzdE Qb Bl + P | & CREZNADISY §dzr 4t Is
jMdzOdeo Odzd" &OWdlser & d Lot dric Q@O dHski

Zh jMmlse j dadets B tiztsiplzidaPldsd 91 ;s dzBO Pt d Is dzd y dzts ¢ ts
(Ol + ORx D@ ZO o o [ t5dayj & ©kChEskikHd
( H s¥ StcOBo " j L dZH S tsdzlsOC Istso rij ¢ dgjRdE " deifissf
[ clsddnNSsecsi @ukf DNS qLia dajREsd sds ¢ dzd dzs L j &3
zOdzy’ Cod MS 2 {pistdd ds da | ipts® dzdztidl 4§ dzO flsi
[sdeyj sz teso MU BBy desgs; MEBLZSskztcdy & MS o Oy

Il ftsmdzjHdedj] eHT dMMmdzj Hiseo Odadw dBZOMT
YJ delstcOdz! dets?2 d ¥ ydets?2 yoOmlsj?2 ~"tjBlSO [ ts¢C
] . R. &0 thmdseOddd dL Ezyd ddw B dzO)H @alxlz?
MistczC IsNE dz'OF d dz s~ Ote O Ip jj thsdnusts §f Catiafs,, Is tHfpRIS S
Mistetsj dzd § [ sdeyj szdzH totso MC sceis  I3OMMd a @.0M
d dzls tc z L 20648 ,, 9 Mbtesjddd d&dBOMMdeaO o HJ dzv
Chtstets? fftoj c5BEZOHO s BB &ZOdesC tcOIstsor j dzts
ColststcOfddafstyj d &3z M | -figfls odgj B CdgiOUlstis o ¥ d@3d 6 O
3j dz' h j 2 Mmlsjtfj ded, OdestelstsL dlsOdiRd. ; 11 esB o |
Hic. ,) 2Pt OLHj &V ]Ils tOLtK]L d3ZBNINGo:0 @O f
fstetsH  ded >y daj 2 L Sde ddzO s dzeizy [ MWis d datd mafis 'd3;
Mdzsy J 20 IStcO~dIstsdHdzr d3d MmMtej Hdzj L J tedzd MIsT d3
L tsdgr ftoj HMlsOo dzj dg BOMMd o dzf d3d -CrdidAdfIsdiss L dj!
dzj 2 C s OBBlcsdzsOfds@®iBEL JEOrRRtct dzj 2 C 56 OB Bt
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v Hdzso dzr j§ sB L dgoG U Ols sadzjj? ¢ GO " | toj H
ORYW dHf tz@c s ZzOL tso " s HBGtotdH ' to j(defddg Is O dzd dEEfrprpi i
dzj e O9 dets d3j to dzts L j telm|dntsts cptitsdelds2ts L d Is T d dzj2¢tsCte
mMimdoe dz 4§, Ctokztf detsL -§ Iedzdf s j to dzd filnldc’j psdzi fg s 0 t®
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