2IJE 2 Y- \J3ren 4

NLOGPELLOBCKUE YTEHUS T&
WCOmH  HAYKA U3 NEPBBIX PYK 727\
MATEPUAJIbI
Il MEXXAYHAPOZAHOW HAYYHOW KOH®EPEHLNW,

nocesweHHon 90-1eTnro Co AHA POXAEHMUA
akagemuka H.J1. JobpeuoBa

YcnoeHble 0603Ha4YeHuUs:

eg — MeTamopUYECKNE KOMMMEKCHI

YnaH-Ya3
2026



AjHjtoOdz dets] cEtsmkzHOtfmise jdedetsj B ¥ HY j Isdatsj

¢l d sdzse dyj MS d2 dad.dzfmfls.d Iszées depidgytsip Os 6 s SIsH j dzj ded
i sMMd2MSs2 OCOH] &Bdd dzOES

ANJHJjtOd des] EtsMkHOteMmlse jdedesy BE HY jIsdets] fsB
o' Mh jets BBtOL 59 Oded W

cl oW ismC OBEMEBddz 2 Edzdo jtemdlsile ddij dzed 1 Bt

rd1tcAflesrRr YUu[r1RC: 1¢usd R 17

[OjtedOd 111 [ jyHEZdOEsHds?2 dokzyds?2 ¢
fsmowh jdegesd v 9 s Hdg¥ tetsy Hfj.dzdfvis BOE jOySede ¢ O 1

(L dzPez j2 0 650tlsO® 2026 ¢. )

LV dz@dr 1

RLHOL ] dz ot 1 ktew Is fyfCiy cthis] o ez ddd &1 Oty (Cldgjtsisn @D
2026



U
p|

r
J

65 (470+571)+55(5) LIse Jtey Hjdets UL YJ dzg' o3

26.3 AlJ U ddBsdzsedyud ME d2

[ 556 dd3. [ .1 sBlcjeuysss@ tcMC s
Hy dzj dzgdvw t tsfyfdd? figodzX
] ocslstsC s 192 02. 20 2

t JHE Yz @ Cs dzdzy ¢ W
b .0. " AAUzS 0 ;o jEzdI gEOZJEL
44 . [ Btesh ¢ jBaddsugzlz CC O dzH .
11 . 1 E2d0¢ d dz@zd d&j @edzH .dz0dz £ 5 dz.

#4BBteded ¢ ©WOLBJN jdz o MdMmisj sy tRrRLA
%O § &ZO¥ stdj 1 Ok ydes? | dzgllbegmdedzs? BdB dZd Slsj S d

[ 556 r spteJ ysom&dJd ylsd dedw: dfiziCtd Ojde”  fliltde " fn] ol

dz0 Iz y dzts 2 CodeW j toj dzayd d-dzj Istftsfe b j dadalz® 9O H J dzd v
1 J [ sBtej. gtsoddz H R:LGAs g o itAc v Iisin € fridzghitdigls JOI 3. r. 1 0d
L Ots,202®8 294y

ISBN 9785-97932099 1

DOI110.181019785-979320991-1-2H

1 fipts taffiz jfftc gilO o dz jdgil tc A dkr | [ i HEdOteBH dzis?2 Oz ydets?2 Gt
ytsomedi Ylsj ded w : ZOEZCO dL -dzjjlcihs m HigEZC By Hf jsigdw h O
\ J [ 55 16] wBOEs @500 b jsdyd udip g (S5 O cisi of Jtg0E oz g @Y |
i dRABCUE 3 15 Bip{ HO s TIENEO s J 1o tacsajts detbq 1 pOTBCeyfgen, X ¥ -

L] € . RSN s etfe e 7o jdis Uil o o ) fpls € pise dfdddzd HS ¢
i udvdgtziy m CdfiFE © e |

R HQHE) it Is' Ise A ) Gouizd ) IS etz (RO ) o rkf o & s RS

O fiyfts © O] el ol MflaxjcE clgjciztshy @1 TS U s .

Geodynamics and Minerageny of Northern Eurasia: Materials of VI International scien-
tific conferenced Ulan-Ude: Buryat State University Publishing Department, 262@94p.
ISBN 9785-979320991

In the digest in the paper materials of the | | | I nternational scientif
conference: frsh and s c i eated te the 90tk Arthivecsary of AcademiciarL NDobretsov
are pesented. Praeedngs presented in the dgest are devoted to various apects of geod/namics,
mineragery, magmnatism. Topica problems of sdimenay basin gedogy, geoplysics,
seismotectonics, moden gedogca processes, gececology and aralytical support for gedogical
research are alsodiscussed.

The publication can beuseful to gpecialists in various branches of gedogy andmining sierces,
gradwate students, undergraduaes and sudents of geological specialties.

uvrs 55 (470+571)
l11s 26.3

E (j i d duf) lddrs
ISBN 9785-979320991 qog.[.r Bl aps[ {1, 2026



gfrrtrol Ry

l jtoded € sb CIdr2H O M 2 Mw  tesmid2 MS d2[ |zteg daji®
Cibdkse, kEuydljd' , GttcOddL Olststc dzOES$
bBOWISHd O, 1 PEKAGAsd dzdzd 2 © oBHOR L tsdgr Isj
B Msstesy Hjdzd?2 1 OBO2COdz? W

dbtedzdzyg B3¢ ¢ [ ddef dz®@ CtoH ! ozl ) Otf &lzE B @ldsL tc OMls
ydd ¢oHOt [ detsdztswRMEd? mOdEOAY OB oy
G sdzd W)

¢ nlzdeH Y Odzso 5 Ota ud3is® QJ ) fligftaidgtds O dz! dzOY MY § yd-
HS9 uvLBJSdMSOdZO dz2O0 tJHSECdd d tdHEBL J d3d ¢

b ey OdzP o Q@ B8N .90 an jiHfstese [ U $tfodaizj 6O
Yy MCtsQ2 sded tctso Odedj Co9Oteyjotsets q OQ &€ Pdgelzink
YoOlsts?2 B dzOMIsd

1 OL OGPy sdzdlststcd dzé Msfissw dzdy L jtcO stslsts
stcOdz! dzgf = HOdzdz' 7 2N Elsdzd C © Senti nel

1 OL " dzjde. , [ jqH. bzl ac@ W o dzj dzdsvie W d3 RO d3 ¢ tc O dzlz dzq
SWdtsdzdlsse " 7 ¢ @BjBdE HYCHEEAS vidnjlsdtc j 2 dzO (v 2¢ 5
1 OlsOdgjp.0, [ ObyS o | jsid gde@B d dzdztsj flstctsj dac
dz HJdOBduyd MEsets oadzdwdzdw OCIsdo dzts2-z @®€BL )
1 OlsOdgj..O, | jH.pdde@®Yodzjdedj Mmtsotcj d3j dzdzr n
Mse o 1 dzj Clstecsd@BOcdzdIsdesd3 - @daj ) 1 J dddzd (& 4 ¢
l J izsBsEH.5,0 1 tgj.fjdese 1 jn. Hjtcddws@smlse |
tesp.s ., [ t0dsdes d epxjtoluk§r s dL kyjdfagjvm Sedjnats daf
Yyd mMédms cteOdzdy wjojtodztets 1 teddzOHBY ! W (5>
1l JdizsBHSe 1 tgi.Mdese vsfdpse9 | ER. RjLalz y g dzd §
Isj ted3sOdz! dgr = MlstckzClskztc s OBYOISSd di3j stsHisd3 ¢
1 jdzvhpsh. [ jssudyujMSt] Onff syj dadstedd Ctstotse
StcOdz! desets 1 O2COkzO fts Otendodsr ds d Mo tej ¢
1 dhOJep., J1EMdgsseo " j HOdzdzr | Istcj CtsoftsGts H
A&z nsdz sMssydese s ftsBjtejy! W 102¢0dkz0O
yJ figmte 1 O Odzz MEts?2 twdWilstsos?2 L 5dzj

1 G H@jlo.O didad.dz0 1 shkBE 5] 0 @ s ip tsida] @xrdzj 3 dzts
0O [ GdkajomMSses BOMMj2d&O, {JjmMfkeddto

1 e 3OQddz0, A" cpQpe ©d d ud MECdJ o Cdzs yj ded v
qHdsets BREB@HSE: (st jdaj L dM

I Emdsp . v jShsdduj MS ] ©O2sddtto OdzddjL ddo Isd
¢ ZOH YO sE s YeddgCs LHE™ o j dzH O

| Omddi.go, | Offdhizt PHOY s &GOS Md EBOd dr & L da
ftesydsmisdy ° BOWL! j6OR ddlssm¥jtr 1)

| Offd dt' g .o, 1 Offdldz ,j o OO dfH .0 dzOM® o s tc dRdsts fflsts d3F

9
2¢
!

o LkHBdsMd - ©OMssosEOR [ EtROSSoMSBSEE 3,
l jteded Csb MC g2 ) oz dz G d 2 jaRy dztse | | todzahSrts. § RS
Ish¢dde. s ftetsBdzi BJ oL Oddsisai j Pl Yy Isj Cist
fteddizjte] Wtddess Oddw sOBMEBE Ssej dzO

11

14

16

18

20

22

24

26

28

30

32

35

37

39

41

43

46

49



l jsdzeymM&kdn sCtdf ddEtddsedls’ dL dLejmls
fodlsr o BOMMj2dsj t6. vdz HLE2E2 () dlsd dsf

] ZOH ¢ BUEB | EEMI@YIstsear 2 BOEBOL B ¥ ¢ 0O
ftoslswy jdedd ¢ ME kydese K0 .dfddzdzgddeH Odzjdig)ls € (]
I siboy tJdz jW Ltsder WOLBer' A fjtjrBHBO &O
Ltsdzr [ A

L0 ., | S&kizd@dd sOIT &sHj dd ciF® Otday fy
flstesj dzdv s jter std MCBEE o) ¢dsdd ¢

| Bdgj € jptel j s dBIUI MEd] dMmidzj Hiso Odzed
CeOddlssdHses I dlsdBmitses §dsMEsess! W (]

L eOodletso, [ dFSHljddpY ddy dicduyd Mcdn ftotsyjfr
dzr 2 tjydds estcde’ » f StetsH o tO2tdzj o kdz€ Oc

[ OBHdzEe ¢ cdg Gpdztsos zls ch.¢j ,0 O OdZH [d dety oAz Is 5
B dzj cOdzdL Oydvw 1 OtzEAlsfise hdetsE B Kokl @ ditatz@'s jozj d3’
MyjSisdoar

[ Offsd dztsi0.D.CCsdztsgtsn d By MSCd2 OdzOdzdL Mmsfls
sCte] MisdesmMbaa 6. v dzOdz

J Clswstgrj.o, uvtcjpls¢g WS sloQrfsdtgO®j BBtcd2MEdj dzO
dezlstcd f dzdIsder §| Stdi3f dzi S M 1 ®tff OlsdgtsS ¢ 150 fpl§ «
iP: 1 sO0fr Wottdkdteso Odzedw d oC dzOH o ey

J BB Jfdzpo , [ &ddeifote H dzj dzdj Mz BBOtedzsets o
" s HOPBRZEGIPIS2 J &ibjttsdsedd dzO

0 -

J @3B jfdztgo ,tc@ifas . , zd Ho 1 Odzy mRAjYY dzd § &
sdz dzO qschs@; I Bstew yddms (1 tedB02COd |
dtetseo Odzd 2
J
dz

Bsdzls j s O j od &) dels Odz dz' j 56t Oded U g dzd v
smqgquwr"c®m1@¢$@39mqm@o

z
j dzd ipsw . O, 1 jbtej deC § SpH Zdets g to dztd dkQjjtmls € O dz
Jd HJ dzj dedff] dFQQottsts dzj d3j dzlstse o f tsye O mds

J
te
Nt &. , 4tg.HOS ujte]j Buc) dgdd Ustsezls tsydzj dad W
Bd ydesmlsaf dd MEIAMNGBI U ME B2 s OMdshisd § ss

[ SCECHO, zjNmltse | ZOH®BHEsEBONls ydie sd
fstesH uvOMSOEMC B2 olkdC Odesf delzls sdzd yj MS 52

r sCECedz0, zjhNhmCtse OL.ddz, | zeg .dzhA-IJCGP MS H
o 0dzd] IsdlOdzdlsO o 1 j Btttz Stotsej dzj :
MCd2 JddzHdC Oltts

[ sdzf© Qw. v C.dp. 90 | ZOH.I syYkBs 2fe.dd dzO [ j o3t
9@ R.IJLEBOWR J2MSIHREs deHs'dgeBffiissd Istsoa ™ 2 d306 d3(
YyJ dzlstcOdz dets?2 yOfglsj?2 wdBdtcmMitsets € tcOlssdzO

 stesh Cgpgdy serdddy fsye ftodtesHdzr = d Isjn
Hyddw) stisdisdz (1 OBO2C 0O0dz' MSEd2 CtcB?)

54

56

58

59

60

61

63

65

67

70

72

74

76

78

80

81

82

84



[ EcOwgtsd O, | jriclsdz] tos tc @ fipdzis b Bls Y jdas.  d3d dzdi H)€
tcsHdatsMis! wWdsdzdlstse skLdj yssets ¢ z0IsOk

rercdde. ., ¢SizdeJoyQ dzC © fotsydesmisdzse s  sls,
fjtemder » ckzdzlstse da®Mm Y fodpdzd totg ls dzB p Pdizd 2AzsE¢ Ote
[ W] Bt O [ sz OV | ZQHE sykzp OL BS[QB Otsakd o
Micedgd dzgs & G JjBHdOBd Yy MEB2 dBsHjdd ¢<Cdlss
r OB B Octfa , Y B3@ded.v,L s ZL Qe j f jlstetsc
HOdzdz" | 1 j dzsOEmMEtsets dgOMMmde O ntejBjls skc
ri3sHEgS , [ OLOK]9O] sz A0,y v Hddnilsso d 2 ted W
Zz Ot cifdz. , wOWzs. , 1 j dzvsdzed,dz [ ZmBW @] dzC ts (
detsp .4 .s OtcB s dzOIsdIlstsor j Bt Cydd uvtsRkRsttemM 6
dzr = fstesH d COttBdOdlstse (dteCilsdyd MmE Ow

1 OBgdeD .| dHEeMJdsL jto ¢oteh Ode d | Ek2dHO (tdf
02 B dz)

) OBJdD. ., v A)d ¢ QEshpHESE ) SadBdY 6B
[ YdHJdMS sets tokHdse s ff tsdzw

1) RIUT"Woeadzjdedj LBdz HjWBted3OYd?2 o ¢ Btodetsd
1ZjloRrRS jlssHdSC O tsBMdzj HsS9 OdzdY LHOded?2 © L E
RoOddsh )] sHO o ®BOdsdd: MmdzjHMmlsedw Hddv ¢jt
RoOdztpal@ , 1 jt ddzn©O8 dlsdj Ijtetcdlststed? ¢t
dzj e Odz! dz' 7  ZOtasp sdesd day J e bz ZMdztso 2
RhBOMg . , dBHIBHEGOFHEESD HOJC sOLOCEZIsOdNE s
HddzmMCdj cetster, vLBjSCdMmlsOdg)

sOCtizts, 0 1 jJ B WdfsadudsH MddmtesdedL Oyd
fsolsstow j d3sMmisd L J dgdzj stew M@ dzd 2 Isic®A ¢ &2 gl
tedWlstsots?2 MmdMmlsj dr

S OdzO"N dzgdSi. s © s tMmistes.dYySERIEdidzsa @GL Hj 2 Miso
tcOMf dzOotseo dzO@ § jtedHtsIsdIlsr d §dqtesSMmjddlsr
ftese ddzydd

sdmdsly jWiedls mOgBOtd hisGg Bg a3, -] OF Oz

S BdzMis Odabs.§ dztso s sdeflg Gdds fJdassW dL d uj MSdJ
Mz Hso Odzd W tcOdzdzi f j edBME B2 ddzlstckzL dd Htsdzj

s tstey Cfd.dpO , s Op.gyjor ol .HisoR GBI dayQeed md
sj ntltsdzyj MSdr Mot2MmMlse CoOtyd ls kMdzse d:2
ststesBLd dz, 1" ¢cEBdSjpD] s5dZOdz! dzOWY ¢ j sdztse d Yy
G lstezClskztedy | ©MiSB j dzeptChflsti disCe@sts ditdeod BHOjdER j(
s OL Or Mis Odg)

stesdj.d 0, ) o€.tf, jdsdfdncds0ds Ot df ks L
Ctoj oBdzj S d Mdzr Fu of dBfMECSHIC v OHE@N S So SEts § BW MO: -
I ddzs 2MC 82 Ctokf des?2 HBOCEBOIdUj MS 2 ftese dc
SMBE j e dzso MmO B © OB e Jisss cBE sz

ssmejtc@jfdzs,o ZORZOLROE®ECd COt! jtcO® ¢cJ Oten
(1O OHdz" 2 vLBj SdMmlsOdz)

86

88

90

93

96

98

100
102
104
106

108

110

112

114

117

119

121

123

125
127

130



steln.1 ., MBofewCtso G Rd gdpsdEOdzd IsT :  f wisB dzj
otsL By de" j] BBHJdzd BBLOL 59 Oded W

s ¢ dzdf d&z0O. o dR &N dDcOWBdtsa L ZOSCd MISOH (=
sj Slstsdzed yd MSdra dzOtelzh jdzgd?2 © HOdzdzr = 1 dzj €k
skteddpdsd 5, CHted{ j gzl O ddzd dzO® 1 jBjEBdEL
JoOdzdHdetsMiIsd o' HJ dzj ded W tsdzts dzm € 52 Rifitsalsdns s 2
YoOlsts?2 B dzOMIsd

[ Odzyj ou@ , sbktef.dzj S tg Hiod P jideMm S O dad 29 Is & ts d
olzdzC Odzs ¢ j dgdz' B Y SteSH [ 4 Ot OkOdgls 22 MC 2

| OMilstsySrd.dz A" cpQdzS s0 1 ZtoBPS Jdz® ORBY. f dzso t Oc

0@ .1 ., Misisofoddj BOMsipsOs d ¢ joddduyf
Mesets Hdskdlsse et BOMMde O
[ jodde. , JrREE.d,dz | ORdeis.ds jp O flzdidzs @S O dzd yj M ¢

K yjddstcOd dzsets sdfO o SMOHBYdSHE Uj - &f
Gisd o W isted3d tefyezO Bzd 6 O i s dzfs ezts

[ jodrdad. , t(lelduwy tesdj B0 syjdSd §0L0k] st
fescdsL ] Mdd dr o Ljddjlsewnjdd2 o i)

[ jHdzi 40, uCtuzslsdjptsiiio @l o de®dzdzj &3 dzts o
sqL 5 §sHdIsdw [ j dzrfidzi b b OO dzdi L fged ls@dsto d
[ dqoOodse.f esOBste dyujMSd) ddHdSOsEr ¢jts
et IsjClsdsejdjL O

[ R Odetwe. , st.gizsgClstsdzdlsr WOydd ctdzse' f
MEHESydd dz0 L Of O fgfst ¢ ts ¢ WO siag dz®:d Bfgo W L
ydd §Odj sOLOMEBsEE ¢ j OdO

[ dedz®. , 1 domayjo Fdaf.ee®lssROdL d o OdzdzC
tcsor 7 BSHJjdzj?2 BBAdZOY Jdd?2 HAEY O0dOdzdL O k
Sy bigdssHd U ME QPAzd d Mdzj Hiso

[ zdedfdz®. , v AB@O.dzgsos Rsy §&bdodets] t©OL Iz BstsB
mdazsS MCts?2 ofOHddzy ftod Isj mdatsc j dzdets? tOL ¢

[OLOJopQ , 1 " ddz SEipjifoyj dzC O MtejH' tOL ®

Misets COwmMisso et { igaddiOr 2ds@ s 88O H ARcAndzfits
ltcOlsMEtsets oaBHBRtOdzd dzd M O)

[ OLddzf dudz , {7 BpUY.dzgC so€idi o s O Jisgseddd yj Mk
SYj O HddOBdSd Bjttjctoatets kMskfO g
Ol oW slstsii ¥ &S d

[ OBOH Y Odzts o 164y Cz. I MW tcOCydsdedtots
otsdz WicOdtsdetsmdzr | ctcOdzdIlsrT 1 OL OtcH Oted dz € ts¢
fjbtosizsedw, cEjtsadddw d kfmdatssedw Wtsttddtet

[ jdz dedS. 5 ddzj tOdkssBt6OL 50 Odzdj o tokzH Sdzsf
ftcd Odlk tc i tEAs Ndas@s If tso d dzy d

[jd dedS.5sq S0 ] HOdd | 65 Lodsks?2 & dt
e fdsecs kL &0 )} tedOdBkieMS 582 L tdsls s dsts i

fdded fz2® ., s kzteidzj dglito sdz 1 Of OHdzseGts 1 OB O2 ¢

132

134

136

138

140

142

144

146

148

151

153

155

158

160

162

165

167

169



[ sdec b o. , s®©BYy., [inzse [R.Hkth j OCyq
Wdd SeOydsddOor &Hj d ¥ SiEoydidmetuzdy [ I
BOMMdo O (ukoO) o GBMsOdEsC] StsdddL dd

[ e B19.) esW o dzj dzdV  dzj CSlsster 7 MkzeetdL &
fedtesH j-o BiBE &6 1 ztewisdd

[ slsBpO. , [ @dEns ov | ZgHk syukbOrdesdj g fllso j ¢
©OCjtedmisdSd fsHkCldody # cdL tsdaf oz
Bj Wi cOL sdesmdes? B d&OMisd sdedemss2 § dol

1 dS sz@pofod dzj eOdz! dz" §j ddzH d $ Olststed OAs ddsjOngEds
1 Of OHdlalge L ME s s MJ ¢ B4 dzlsfodzlz Ig t® dedfiaip i€ fitFG isG B
Jtecddz ¢ detse ) deW.jo SEBRYSYO ¢ QL YOOI O did.
RLiBIs dz 2 MmMtsMlsOoe tsHL jdRBde =« o9tsH uvlzer

] Qs dzbo/@ , mMprldzse 1 OdzeeO® j f iltetsejsndc
ssfdzstshtesdetsdzse  yj M d jf ORI dgh ¢ SstedsC £ Hsjdidf t
¢ dzc ditgids  BMSC d2 B Olssdzd Is

ljtoyzfL ) ctsBdzj &3O SBtOL s OdgdW dB@BOdzlsd 2 dz" = ¢

) dzs mdbdfdamd B Ui MS g2 MeMisOs § st CdE odsdo ! dis &
& s B jCIlsOdd

) dz¢ mdbdfiz. , JJ MYl Otetgst O esL sdzj 2 dzO
mizdz MStets d miztjlddnSsets kedjSdnd 7 &

ltejHldidz, ulA.®dzsor B &idded dz® OH L d ol dEs®Ean
O dzts BAfdzqddj SH dzstetsH desfisd L OkR Oded™ M 2 g
COd MEBEts tdhlsO

) eshwsEs df L Oydy  dzj W te d IskstEds ) Ezy s € ts dzat O ' dae
Eh COpjoddeS OeOidlsr o §OdjsLs82MCdR tht
jifMlse j dzdzgOw ¢ @hg BCOScaesf lKzffSu@ . MS g2 § sl dzyd

OHL d isqdztse.d,u u AB. @zl § Jtetse Odzd j L j dgdzg
02¢0d MS2 of OHJ dgj

OMMCwIl 59 Y Bl Cddrdzo9YMiso Gidatstl S50 Y Iz RO .t
C Mde" ¢ dgo ¢ MRzGpdsts © ¢ te - Id 4RI dz¢ 54 Otg Odizd 2O |
Coipmed . t OLLOBBIBCO MisjHd] Mes udses d CEOl
102C0d M2 bt Mimisj dr djlstHO®
MiBets Bsdedlssteddze © §f sHL j d3der = o tSH

it sh jCBapjo 1 Dtz dse s?2 MsMisOo € Olskzdztso

texdu AdrduimSésj &sHjddiese Odedj MJ 2 Mdd
94 1 02¢C0dz0O

(el ., | sithe ysw Gfddse [§j/C.bdass®OISJCt
Cijchitdsdsedy isdzsy jsdds? | f20tf 2 &) dzdz |
ot j dzj dzc d

s Odey i 8 @ . v B @dzse | O dij. o O | | tRBOIEAS ydzj dzd J

Bs?2 Mmj2midyudshlsd Sydscts }dB02C0d W d
L dzGudm ¢ )

4 j &3] dzfrS. & 2 , 1 dIBY i h d e o) tsdz O dzts B3O dz! dzts
posHdEMisd ZdEONPHEECEEE ZOkEO 1 02¢ 0d M6t

> =

~— A —t

171

174

176

178

181

183

186

188

190

192

194

196

198

200
202

204

206

208

210



BOdWEp.O, ) EhCoOLlandjHjosdMSd) §dStdl
Bd scOBOY dsco 55 Odzdzsr ssdzj dz20 5y dasdg L

dztSthHq’fr]lsc;(BOlscfQO deOfr]fnc[wc[QOuc[W qd o
esMMd2MSd2 d BjyHEZROGEBHAT 2 §SHRGEH

LBSHOJstia Moslsdesh jdzdd 3 sOBsteW dL 3O 1 €
o] ydoodedets?2 ftodtosH orf MsCsBOted ufj MS dn

74
¢
doditsts.s Otclsdtetso Odzedy IscOf ftsor n WstediOyd
sets MotsHtsoatsets f sHAdW IsdWw

Csago , [ 58NS dEYdlyS oY vyt ®aj@ Is s dzg
fMlssydes?2 ¢©ClsdSd d fusdmrayrjddj ¢ djtoL

45 SEjso. |, 1.9 St uvYyhodBET Efmdzseadw o3 IsOdi3ts
Rhdd®B ddeMCts?2 MHoadeseats?2 Lisdyr ([ dedmj2mCd
BBHJ dzd teso Odzd W

dlstej dz g Hacn j s 2mdsdzsedud MSdi dMmmdzj H
tdmMizedzdSd ¢ dls0O?

4 Isjedz! dzdgh.¢ed Odzj sfj 2 MBsdzsedud MSdd o hpdaj Hd
s O0dzOMME 2 of OH d dzj

glstcdln.©. , | odzd yo dzd tohj HaCrsdze sH J dzgM S d2 6 OBE
md dzElSd s d BME 52 ) IStskkOly i ts ez 2 -1 OB &0 dzu B¢ tizh
5B ZOMISAH dt)jO) OB O2C Odz' j ) : detsor j -a&j tsT dedsdt
d edsndidud MEdj HOdzdz j

glstedln@. , | odzdyddzd o eCisOdedzj ¥ cC d2 B J t8,
f ZOCdBctcOddlsso r 2 [ Oeds& sz mwOdlsid sO (|
dzso ' | sagsEdte d U MCGj srdigbhézdy d citsnd
ssdhkg ZOodzr | YOSk’ ©HSESBEOL S50 Oded W

vtcOodf.tlz. , 1 fzffdzse 1 . @J a9 vish.bzl so 5 tqddtc.@m J
sdW dC OydY ! teH J teisaCuiziE 5o "fis Chpsstt szt ¢
Bsrtesdtsdsed yd M¢ dd d3j Is slHdsy dgtie® tsfetdsd dgjyteis ©
SsOd O BMEsects (s OLORMsOdz) ctcOdzdIstsdH dzr n

vkBOdesdu.j 2 s dzsedw o toj Odz! detsds o tej d3j dzd n
BjJHMIsoad?2: MmMthMswddj otftesmO

vyt cord. | . sdziso | Olstigkzh Rf@®tcdv ttOL o dIs
sMOHtsydzr = BOMMj Adse Yy ECSISCd
v g Ohj.&. |, t ORBRY ff dzso mies.dgswiPpdzseo v Ctod Mis O

Bshdr m HOJS Ghdse detstedsd MO ©o AOS dstg todsl
(1 Of OHdetsj 1 0BO2COdz j)

VHEstcOlgdldzQ zEJMludi?j dzed s dBmOMMdo © [ Odz' - Oc
VEteOddyl o, 1 dzp fjdeqf 2fMmiso tstej dedzr § tstec Oded yd
cOdz dz7 7 9BHOR |1 OfOHdSEE ) OBO2S Od W

AN HIYEH dO | sthhdy oo gy dztse 52 d3Ojctal(
MEs?2  vVHddZMNS B2 tdWilstsejdzdzr 7 of OHddz | OB (

MEEBES MEdss 0 ¢ desresfEs@seduj MSdj d Isj o dat
6] OB IS d |dtay Hdaateits oyl s dz' 7 Bj s Odzdzis o (
I Eevisdd)

211

213

214

216

218

220

222

223

224

226
228

230

233

234

236

238

240

242

244



Mmictsdztt ol .f Odadzj f j o3BT P2 d{dBD 0dzj Is) BOG BOIsdL
StcOd LWzfsOIsME se s MG ZOH YOlstse ts5 T tfstsvcl @:ts 9 OO Lse
Msoadd ®BOdsd2dzr = fdzt BBse M dzdlssm? j tots?

Mmztel dzh @ O2 1 " Bpupj.dzs B s jsodzd BOIsd yd MSdj Mt
tcso Odzgdw f QotsHCtse dzO to. vt dzB4 (f sdz6 sdzd v

Mmizte! dzh @6 02t " BpUp.dzS SO i jfetsteW sd3j Isted ud MS dJ
tcso Odzgdw f QotsHEtSd ©® 6. ULEZOOMB O0IsSOts

AT 6Odzf o, , BOEWIdZO .1 j SHTZOBISO d §jlesd]
& BMS et B Olstsdd s sl tsigkst W de® W O L %o j 61

yitj ®lizln , 2zjlpdafS ot B dedse dzj 5O f wsd fin
Cqdn BLjt o 1fdyjdidste] vkdebkmmns et diptoe st
ksded Uj MS et OdzOdzdL O Hisdzd dF to. 1 j tof dgv w

Yyijteded e spop s o2 1 dzp fifdzef eO o dzed Is § dz' dz" 2 OdzOdzd L
CtsdgH J dzgmMOydtsdegdz" = otsH d cCOLBoaBeEts MsMmisOo
1V dxdej 4 d Jjtndzij 4 dztsy

Y jtcaA@C f2s., vCte®ddzyj ov j el HuslpdDs o d W W tstcd3d
otoj di3j dzdets ] MsMmistswdzdj d 6t Ctsdsedyjmsd
stsyded ¢ O

YEHdfsp O, Y )@Y L dzj dzdj Obdism¥ j tdzsc
o Oz -WHROWS 62 s jLbd SOSOE OkOddL O

ZCtsdz dggRS. , § OC @rdc d dzQ ZQHE .Yk temsisE o @zj tOd
dilssyddSd d o6LEOMIS CoOwydlstss -§zfDst
¢ ZOH YyOlssets § 5% Mo

zkChtgsyg ., 10O 9 zOtd@py ., Mzigeddise @C
i A ABloBdteso Odzdj d BJewOydw IstsC fd ydz -
hoOWistse Aj dzlsteOdz? dzn = s' L' dz€ 2Zd3ts o

2 jtBOSSre., sts@culstsol j e j dzsh' fulzth . 15,0 Ou Qo
[ teda'R. , r ddldzy lstsffdzj Hiso Oded?2, ¢ jtsntetsdz
cduimMS&dy HOdzdz" | 5 IstcOn dis@dy & tf OHzls i @&
4jojtodats? [ tsdz@ tsdzd

zjibdzd 9o, , 4 jten dgd.C,50.0) . fizd ¢ 5 OL PG A C
dzs® .., MmJjdaLA .RJ detsqg O Gl Pty ojOsh totsdatsdzse d W

cfds? ds?2 Mt dtafj ®Ededs?) 20 @ dgdsdzQ, ) toj H

2jlsdzd 9o, sOLRUZMNC 2 jtoHdd S1so O ti.flzd S 59
Z@ 0., Adezdhdzse mj dzLA .Rj dzts 9 B Rl .Q-diSfods s fyls to
Wdy Efmdsedw Wttddtetse OdedV tlsdztsy j dzd 2 dztse
5B jSIO sdlts2Med?2 ®wshmls (o jtendd? § Odzj ts¢

Stecd j deinmdz, | zlLHugper ] Mo jHjdedw s o jtelsd¢
L 5dz0dz! desfisd BtelzH j dzj def e ts tHieyg dzfp &z~ f 15 @B Is (

dtec | daintshdz , [ digctzisp O mtgs.dgtsfp O j telsd € Odz! dzts:
GiJBrnddBdyUd MEB2 LsdzOdz desMmisd tekzHGdsMd -~ ¢
LBizBIsO © 10BO2COdz j, ( BMMdqw)

S50 jeod ., 1 Bud,SisRHM S, [ QL.®J p Or M .d,dz [
Cqflzu dolssdkOdUj MSCt) SOldute Odedj ¢ o0 da
f Oz d yqitesets?2 dsHjdd tjd j¥O

=

246

248

250

252

254

257

259

261

263

264

266

268

270

272

274

276



Ste! joo.d. , t ' Buh.dzl sIREZMHHES [ QL.Pj o Or BhXX d,dz [ (
Cqfizu ) ectgdtejh jddj HAY SBLOBGISJ f

sfdzse j M jSClsteOdz d&" 2 ddzn j CMse
Cleykdsy ., [ E2zdg0ddY L s0WdiEsp O ¢ B H Z¢zdzO
id . [V jbscO¥dyj Moy nOowOClsjtedmisds O
NEClsOk, s®dz j S df

AmanovaSh.S., IbrahimovalL. P. Development of urban landscape in the Karabakh
nomic region (on the example of the city of Barda)

=

o Iz
L

Erbajeva M. A., AlexeevaN. V. Late cenozoic small mammals of the south Eastern ¢
ria as an indicator dhe paleoenvironmental and climatic changes

ErdenechimegDavaajav, EnkhdalaiBatkhuyag, OyunchimegTumen-Ulzii, Na-
rantsetsegTserendash, ErdenejargalChoindonjamts, Ariunaa Namsrai. Depositional
age, provenance, and tectonic settings of the middkopaic sedimentary rocks in tt
Ereendavaa block, Herlen massif (NE Mongolia)

Erdenejargal Choindonjamts, = Enkhdalai Batkhuyag, = OyunchimegTumen-Ulzii,
ErdenechimegDavaajav, Narantsetsed serendash, SharasDavaanyam. Geochronol-
ogy and geochemistry afietacomplex of the Bayan area, Ereendavaa block (Ngashern
Mongolia)

NarantsetsegTls., ErdenejargalCh., Enkhdalai B., Udaanjargal Kh., BatzorigG.
Depositional age and provenance of the Onon formation in the Dadal areaHsstnn
Mongolia: evdence from detrital zircon {8b dating and whole rock geochemistry

Ochir G. Oreforming systems of critical metals (REE, Li, Ta, Nb, PGE) across di\
geodynamic settings of Mongolia

SharavDavaanyam, Oyunchimeg Tumen-Ulzii, Erdenechimeg Davagav,
Erdenejargal Choindonjamts, Bulganzaya Lhagvasuren, Enkhdalai Batkhuyag,
Ariunaa Namsrai The Khyasaatkhuren accretionary complex of the Kharkhorin ter
Central Mongolia

278

281

283

285

287

289

290

291

293



l3rod5zrRB8C t JHHRBHSREBE ULvY[138 [osbhrtd REI .
Ledd4, vyrur[?, Jtl1RYIOGULT 1 OUSR

[dzf ® dLded SYjE sdfGDe jfLjdrsdzls' jodu §teddzy dz d3j c
Hdtej Slsstetsdy | J sdzseduyd MEmwse s o dzZROdls s jJ o O iy fzd ©WzO dz
ftcde dzOMmMddz d3j dg¥ OB BISOI! o | tsjodsthdaz@esth)i€ QIs ts tet iz, (
JeGts ttkzCtsotHMIsatsdy MSLHOZ Motk , B'dz fjtcoa" d3d L O3,
d3d dzd cOdztsGe d d g4l [t.9 BB Wioyso ) , O o9 1 BatsmMde dtemC
Edzde jtemdlsjls] Bde BBdesets dzjls ttkzCtsotsHdZOCOW jHists2
sBh j2 d toj 6dtsdzOdz’ dzts?j ts&V jds dftsug) ik doilz &Y jOS dztslr tds | Is s 3.

) Motsj?2 Cdzdacy CRL % ) Mdz@ & 52 ¢ @iz g de@29-d H d dzc
[ sBtoj ysor n g (RO 3Ytsqg . dfndnds:sdzgjlls d2{0 H dffdeDemids jd\y s s’ jrd
HOWZO @8O B8 OH j-BFk®,] MifuddaazpPdzls© ¢1 wuui, Ho lzn
LOMdzzy jdeder 7 HjWIsjdzj?2 dzgOkSd tdnAnbwt, btejn dzOEZtj O
fwis! oW jmMhtstcse d HCktteses dzOES, BBdzj j 1 HJ MW
mMotsj2 Yduudgdstejlsddz Besets L OBj yOlsj dzv dz" 7 &z H§ 2,
Wstedddtectso Odzedjy BECOLOdzZd lsjy dJqivgRl&sdzOR juwj 66 64z0Y
B"dz dL o j Misdzr o3 lstsg[tsGtGG)Wtsd3 tcOBtSlsOdz 9 ¢ Jjtsdsedyd
1910). RdgOMMiEODAEz] C Otcls O Z dz¢ O dz80680.3500 dga)j Asls Stz i@
LOs jHEENJd COWJjHtes? GJBH Ldd [ J dedfldBs5e3RHIBMEB G 5
GBHE BB WOAS Bdds . (] HHbj’[;tsdzIslsf;Q 1dStsdzOj ody 71 tsB
1Sy Jjtcdd3j dzls OB OH j dehfytc @ ¢ g [ ECdemS 56 5, off s
LOo jHEENJ?2 zOB StcOls s B deg YJ S s3] Ldddgfids d Iskz Is § b t
LOo jHEZeEhd2 COWjHEB?2 | dzjSbtesdedSd [ j deddzctcOHME 5
fsjLHSCd M BGbystd dzO 1 OdzPe df cd@b5& twisHpzded J1
CjdzsecstcOL o jHsYydzr 2 WOCEdz sjls [ jdddzctcOHMESE @

| sotstew 8 MiskHJ dzyy fr]Qq’: GBHOR OCOHJBJSECO | BBGY
Fodzj C Odzmw dBEOIsj BBOIsdC 52, 13;1’cjdzdzidz.owu'13LlsdsOQ1sjz|§fq’dgiz ¢pijdzlz,
sMmdetseo Ols j dzj 2 BOIsj BOIsdyj ME GJBAZSEedd ddzHtcj J O3
[ jdels! jady mjhOd H 1]’15 dzc[ISszszts YyJ dzr 2 tewH €
tczCsosHMbd s hpdzd MO  sHetSlsoddz Met®r f jtocokzy dz

Ctstotcj davdappdlzr = ddzse o tslsd33qu4ﬁqu: fdqtest My dzOn .
Ssy¢s?2 dzd fjtcor d3 hOetsdz 1 S skzOY | tsBic] ysoa © o dz
| Jded dzc e OHMEd?2 GeBtedzr 2 ddzmMisdlsizls | dSs8dzO02 [ j s5dz

GBHO, ftdud 3 HBY sdzdzd Isj dz' detyd fipE g JH] Jn Yyl Jf dzd z. tc e H
1960 cEtH Bdz OB OdZz ¢ jtsdsecdy, dhypdsdeddEsdt § Ot
ydd | siglosplsOodzhM sets 6 jdizscduj MEOEE fiHtc@sdzj i
Gt HJHO,  BBtc] Yytso o fnlutey) tdemptiain™ d3, ¢ OB I d3tff € ¢ d3dz® ) d
BEZzOHh B3 dOEyde &3 MslstckHdd Ctsd3 o Moty dzOBStOISESted
b1 wuHuti . ] ZOHddi3dte wilsifOdzsody fHtoj HdzsY Jdz BSdzSH
s MJ dzOdzd , 0O 3tsdzts$ dzd dzdzr idy Qﬂanﬂt@qisjdysfte@Qu’q%t&tssﬁjjq’Jtedztgd
or MsCdn HOoadzjdzedwr d ddLCdr IsjBfJtOlskztcOr.

Stsd3 dzOlz ¢ , O Jhj vydjtjr hjmls! dzj Is, tcOL oo OW fna
dZzOIlsted j o » OMBW B Bdtso , sty Jd, COCC dk HCHe jd] lxizd Wi B taC
sj B j tOIskztcOR) d Httkzedd BIdzj cOXOB o MsCdr HO9
CJ| &zOEkC W OdeffdzO dzygj O IZj ¢ =¥ OlddMdEOcaylg o 7 j] S B dzj € Mr o
tcOBBISO ftcdoJ O € HiMWIsCOdR3 MisOIsj 2d L dgpds,L OWzdal & &z dy
¢ O a3, d, Moty G dzOo dztsj , LIss B &z setetsdzdz" 2 L OH §
WL &30 o' MsCdna d EZdjtjdedzr = HOodzjded?2, o' ff sdzdaj dac
Miso s lsB tsdzj 9 O, LO Ctsltstekzd o 1976 cjsddzy .8 1dZD fift
hjuhdj 50 dzjls 1IsO tOBBISO 5 B sOBSteW dL sz tsMmils ©

11



19601 9 70 ictisjHtsd sH B St BT f OtOHded © 6 Jjtsdztsedd.
rithGJuisaO Eyddzd ¢ jtsid dzC dzd dzOdz’ dets?2 Isj stedd twOL o d
dzOH d N1Oote@®H des? §f sz yoOw oMy deser j d dztser j d30lIs
HSCf)inZCfo ZzdIssmW jtedzr = fdzdls d Ctsdalsddzj dzlstsoe . 1 d

Bfls!, MOks?2 Ekfstdts2, 1OC CO0C ddesecdj Mmf jyd Odzd f
[ Jsdzls! j odijy fistesQLilz t]’thfdedz sjCltsded Sz fdzdls, k& dzjc
HjlsOdz! dgts tOLBdteOdziw M COYH' B3 fdsyjddjd st
ddzH d ¢ Olststedz” §j St dzj " .

JHddB dqL OSdr S odif dsfSigen jB 1Y dit sB YW (listfzditsisde |
dzd o MtsMmisOes Hjodzj 2 BSjOdMEBs?2 L jdds?2 Cster, O
otshdzd o MsMmlsOo Mcds@ouda| Gls ™ fifts SficeWfijwad 2. [ WdsdzdIsT
[ dBdels! jadyuyO M ORjted s OdMSdds 6 sdzsegtsd3 [ 5B J telsts 3
Wds B SWdHddced@.yse. O0CIsdods L Odw dzihw dL Eyd ded § o

2O 1 sdzvtedetsdz vteOdzj, | tMmissydesds d | Of OHdzetsdz & OW dzj
Bdzscdn Hikzddrn ©O02B&OR [ dtd, kOC C0OC Itk S ds y
ydmdzj d M &ZOHYOk' 7 fHtwhmse. stsdzj ydes, 1 d¢tsdzO2 |
Mk Cttelz dzj f stcj Hiflse j dedzgs 20 Hdzj S jOdO. [dz fr
dlsdzOdzlsd S, d dzO 1 02¢C0Odzj .

OOz L JtelzWw § sdzzyd dedz’ § 6] L Iz dz' dgjOsO o3 tte WisiBL ddgIEm Isdf
Zzdlstse, OCOHjBIE [ BBEjYSH fidteghjdz ¢ tejhjddr to
1 dSBdz02 [ ijtsdels! jody tsHdzddz dL f jteear a fteddid dzed dz L
HdzZw dLbEkyjdedw Ltsdz MeBHESCYJJ. [ 6 B tgdndndzi H s Oy dzts
sjChtsdedClk d e jBHddOBISCE. [dz ] MsOolststeORd f j to]

OB yj MSdr SOl dO dtset?2 tfdsej. [d2 fdhjl teC
sjitctedlsstedd wuuf{ dO hmdse] IsjSlssdd&d ddbfiptfjtc
Lotsdzs ydes fmlstekzClslzte v Q@@ § OCui@BEsfFEgOED, tsrsdz@Ednls d
;rsdzctsdz MStsds MC ZOHYOsd svimj;: dLEYyOjlk ftesyjmf
wOfmiswa ¢é¢Ldd d &BirOddLd"  CMekdkdOydd o U Gdz@z= M
s jody ortHdl o Isj BOdSk cdtsBOdz dzets?2  jlstesdztse
dzj 2 d dedydzaj 2 BOdelsdd, Mmstesjddw wHteO dd jets oL Od
B dW.. d .| usBsdzjor 3d tdz qLHOJjIs Btd "2 tfrizytydzd S
BOdzls v § d3dzd e .

PCOHJBIJCO [ BBy Yyso © tsyJ dz? dqdzlsjtcj Mo Odz o s tot
dzed ¢ d fdzt sse. [dz BT dz B j Y Hjdz, yYlsts HdagO ddladzvy,j dedry
9 jClsdoadzgr » ftetsyj Mimtse ftesyj MmMtse o ¢ d&ip i dada| &J dz
sOdzt detsj, WdLdujmeétsjy d BOIlj BOdYj MStsj BsH | dzd tets
fs {3z fsotsHEZ, GHJ JGEB ¢ dzozFodz'. d3 dpgzd s lsprs © € d3dzs
{H&ZO dL dLe jMmisfdz BBthg ysOOsEH ' L Odz0ls i@y ekd iz Y d dg
dzt Bsdz. 1 JSsdZO2 [ itdls! jody SfIdmMOdkZz jet §tesWeodzj
sMOHtsydzr = BOMMj2Adzse d BOCBOLdL O otsCtekze 1 IsE:
GdzzB d dedets 2 6 j Sy dsE@®BEdBp 10.8Bj sy Mt Mo sd dsd yq tzdzdzj
| sMikzH OteMise j dadzlzy Htoj d@zde t sMMd2MEB2 AjHJOYd(d.

[ dese s zOdzso sMls! dMidzj Hse Oded 2 1 d S 5 @@ L [dgOtmdpls
kjd dzgs fesHoddzbd ¢ josdscdui MSd) L dz@dsdsy CEhiagsy
CdBdzOdz! dets? ¢ Jjsdzsecdd, dde ) sBdgOedigs d df, J IsdejefEiassdsd d
? [itdlk! jody (] CtOmdts dMisd LseOd o ¢jsdsc
Bdd, ©OBGkOd d&O MisrCj cjcsdscdd d Bdtdscd(d,
Bj dzj dzd? ftedtetsH datsIdz sy jidz d G ezf{dZOE OB 5ls Ols: o
BuOlCd, Isfssydscs d 1 Of OdikseE sni6 Otz hoadd
jdB mesldsh jddy kjSksdkdSd d ®KOCBOIL BO o ¢
i sdkscds | j ®dzd, dats o jedgpjtelrts ¢od ¢H tf Hzcdef T, ff dOQagiCs .

12



1 d € 5dzO [dBsdels! jody oMjcecHO Brdz 9 ekhj MmMtsB' Is¢
42 d dHpvdd.L OOl dz' dz" B IIJHOGISG‘ISOB, budlsj dzj d3
sdz ftcjf sHOoa Odz 9 | tsoatsMmMdedteMmMS sd3 ¢ =AY & YAtgm ooty dalfalzt
dzdoe j edlsjsOn  sMiMdd d [dwO, ahfidlsQdsddsd sz
Hi B3¢ d tSontete jutf.tsdzr j dzls™  t 91, HiMWISd HEHBEEs
Zyj dedifStafoy j &3 dzj Istsdz! €5 Isjnr, Clbts fjizktz®@dzdj B r Mts C
fs jets CdzdcOd3 d MisOIs! w ds. SBEHO OCOHJBJSE 1 ts5Bts,
f OtcOdzdzj dz/ dets f tesydlsOls! jhj d dzg Sydd, d efmi M k
dzj Sydd fwvdts o L CMPJjHdydWalso BY EHalyj dc'OL o lg fiy d@ED d
Bddzi ddzd dzO Hjtej o' wno.

PCOH]BIE sBed yseos  tsyj dz Bdzsc 5 MHj dzOdz Hdzw  dzO Lz

sjdzv wf (MP12.9907 BHO BMEH j Mise dzv dzOM! ftotsce tc O BBO
yos howv ©OLoedlsdj ddzls| ¢ tetOsyditsadatly dzd jd dp@dg wdste Osizd B B 1S
Hitey Sk dBsatsHixd. & Jjets dqdijdzj &3 Meow L Odzts MisOdzts o «
CtesHC O  dJdzdzso Oydisdede” » St Oded?2; lsCterisdy d
Bdese dr ddeisdlskzlsOr dwdB yiEis®tes s Hps § dzj dzd shisd1 . |
CBdzO? [ jtsdzlsy jody LOfsdkdzdlsimw CO¢C tyjdy fetsMmists?
fOddd tdz B"dz HENB2 BN jMlsoa®. [té BJ ME dzj yYdzts
Motsi?2 ydLded, Odzj SHBIS™ , T Wtg W df,d daGEzy dz'dsds dzdzis | fig OF tc
OB Mdzt sdes f StV HsYdg' 3, d fi) Sstin Js @dizjj Is )6 j Hz O dded s o dzOizC
[ itsdzls! jody rr Btej ytse.

ljtodzd StsomCd2 1 Odzj ted2

OQOHJd:so[Q -df. ¢dg.,, H

RdziisdIlskzls dzj Wisj cOL o2 6] ts5
da3. ¢ ptetsW d BiC@E o

1 BatsmMdedieMS d2 ctmikzHOteMmise j

1 sosmMdedtemS, ( smMmdw, Vernik

13



JrtRIJRE L T from Y13 vemyfLriro
tersdfrveoff?2v3m froevftlrrr1RrRE 1010880 [7?

1 6. o¢BtOkE §0OEOALO

Rdzmisdlskzls ftodtectsHde » toj Mztcfhtsp p1 4 S B8O t§MHY
vera abramov&@9@mail.ru

1l jtod dzdgdf[ ¥ Jyde" 2 tojHC 2 iBjlsOdzdz, dzdlstsW ddz' dgr 2, f
d Bdtdzseduyui Mé¢ts?2 OCIkdodesfMmlss ¥ . 1 ZOEGSHOWY Mo sdd3
zdBIlsdesmdIlsmw ¢ ydmdzz 903 de" = MbsteOljedud MSdna { dzj
sjmrdsdtedydsr » BGltetOfmMdz" s ftesdLotsHMmiso O ( Olstsd3dats 2
1 dzj Clstetsdzdzts?, OolstsdiisB ddz’ dzs? d Hte. ). (6B HBB' Yo
S fesdzj B , Cltter j MowL Odyr M fOMd & dzj ¢ Olsd
MsjHddzj dz2d?2 dz2O0 BCteky O h ks MejHlk d LHBEtss! j yYJd
sr (Mt jdedes ® o9dH] " dzd d HTM BO), tdzd B &ZOH OB
tetse j datdg Xnlsoe d 4 o3, tcOLHOY Ot s Ctsyk cf fmMdzd L dMilsr j t

sk dz2CIsdodls, dOLtsWOttddzedls d L OBtdzj o Odzd W dzJGQq’” (
Yjtej-l51@jls sz ftoj SBPL | 202 ScipsOBISOC find ydzr 2
skdshmsigt ¢ &zonmmk sqomwmm$ﬁumqq@ D) H § dzdzigt dzls tc O
0,0002d36/ dz © f dls' jor szo 8Bz @O ME3I s @MeesmMB] f 1 rs O,
o' BSABLW2MIsSe jdzdetsets L dzOyjdedw [ 4], 7yt tftejHjdv
d jotsj dedfo jo L sdzj TBJmdetsejdzgjL O [5

l 10B0O02C0dz j drLojMmlsdes dgj MEsdz ¢t BJjtoddzdzd j o
dzj Sslsste’ = L dzedrn o j d&zOfp! Jjhj o ftetsh dtsd Mistsdzj Isd
Colstster 7 IstcOH d yd & dgdzts CfLadZJQOJISijﬁleSidoﬂs)tG,q'dZEdZﬁtﬁlstGMF
BesSi0y( [p) d W j deBiQuIs[ 2Be s0O0¢ st zlsdgr 2 € sz sdzj dzls
1 QadlsddzmMSBgtedddEjdccts & MststesyHjddy. 1 i klsdz 2
sOdzls Odzsor 7 tokkHOR [todzsoMCtsets ) Ol tgtcw Y te gl dedz j o [ R
zso d BBGEOI" 3 tkH ORI o mjjtef dpdednive t3 itc d3RIS fitsld i€ tisyjH -
tcsds 9 2026 cEtHEZ § &ZOddtelkzjlsfmw oL tBdtsoadls! HBBT Y

IJHEeBE jBadBdujMSt) Gitsete Oddj ¢ tsikgzetyts sisdzy A
Hjded2 10BO2COdz v fHtocsotsHdizsf)! oi2@PBdzd® . f JBYBA IS
fdzj Hso Odzgd 2 fsMmzEyddzd §sHBko Odz' dg7 j otH' (15 s
tcso (29 fHtwtsB) d rnotMmMistsntOddddh (20 ey . ([ Is]
590242 02 0 . @@@@ﬁ@dluﬁﬁcu_ dffMdzj Hse Odzd™¥ 1 tetsB o SH
By ssHJEOB o OlslkjMmMisse Odzdzs? OB tStLOISStedd 6J 51 Cts
(¥.dlsO) d o \Yjdastej € tsdzdzj Clsdp g Bd YL d o Qi dzj v

MO c¢j srfdBJddeastcOHtsoa O o[ (61 (6. RtCklsME) .
1 dzj d3j delstso ©® o tsHOR cCttedetstezHdzr = Bl jJClstse tOMMmyd

fdzj SMO MINTEQ (ojtefpdw 3.0). 1tdzkzyjdde j tojL kd
ftcj HinNdgOoalzjls OB dzd y J .

[ OCMdBBOdz dzr § Ctdzyj dzlstcOydd BJteddzdzdw o otsH]
tcsyHjddw MomMisOQeodvdzd s 8,43 HB 10,1 &BSc/ dz, It
fMtsH j oY Odzed jiOBB EtsZBO DAz, Htod 1 Issd3 L dgPag Fif8 ,3@RE do C
7,398, 35 MmMtlse jlsMmise j dzdzs ( IsOB dz. ) . 1 tsdzy § dzedL €5
hjdzoydes?2 oiBj 261 SOKL2PtO [ tocdRBOSCBoMEses d§j Mistste
002636 ¢/ dz, O © otHj BHsEs dL BktesOB- BI L) IsP
CdMmdzr = f sHtslso Odzt dgf » o BHOR [tdztcomMEsets d Clr Cdo
tslse jIsMmise j dedets) BIsdsj yd dz@  Odats 3QR'8dBts o " 3PS s 6&/ tiedzn
BOSC s sl sdzj delsdesdz fsMisOoe j 1 Isdrn o @ dBOg s dgjls dpj " U
fsorh jdadzr §| € tsdzy] dzls 8646 d B Isde)ec O( I§ @esdz.2)0,8 yYlsts oL
dzdBdz' Bdlstsar &3 MtsMlsOotsds ctcOded Istso , Hdzw Ctslstste’ -

14


mailto:vera_abramova79@mail.ru

L dzj j dzls©. | T dzOB ©E6d, ipday2 CoGead jj to(Ots iSidE sORFEEMEqE @ £ 8
keOydd Bjtddhdedy femsOsdvdd cls 96 HES 167 &Sc/
@O 5H d &zE3l! B¢ /5. I sH' RosfMssit©Oddddh | Os dlsd daf
Bj Miststesy Hj dzd 2 dzj 2 steOdz dzr ji8 .45 F)zO B [5G § thad mEalpg 9 6 dgj)
&dn MsmisOedd ks 0.01 HE 0.49 &Sc¢/ d.

v OB &ZHAPL FEdBd U MSd) (sCOLOj dd otSH cStdstlkzud & B jG

) OB 02 ¢ Odzt W

1 sC0OL Ols J iMlststetsy Hj dgd W
1 Oo dIs d dzfm Jtodzso ME & Clsr Sddzm¢ [ 3OS o M

v, Awu 6,90 22,0 (17,0) 0,10 25,1 (11,6) 0,8032,4 (19,7) 5,6032,8 (15,7)
e 6,63 8,35 (7,61) 3,5018,55 (5,47) 4,47 8,15 (6,35) 6,64 8,26 (7,66)
Eh, &l 130 317 (155) 1871575 (292) 178 418 (278) 65 289 (212)

CO, 3G /| dz 3,87115,9 (9,01) 2,6414,7 (7,07) 2,64 28,6 (12,0) 0,88 33,6 (884)

HCO,' 25,9 259 (103) 3,361 226 (128) 1,95/67,7 (19,4) 134 212 (190)

X 10,11 1276 (781) 38,7 2967 (755) 1,24/ 878 (121) 167 1229 (467)
Cr 1,84 41,3 (24,0) 0,9213,2 (4,77) 0,002 1,97 (0,89) 1,36 3,00 (2,17)
F 0,48 2,20 (1,02) 0,60 266(70,3) 0,85 208(18,3) 1,511 2,34 (1,81)
ca* 34,8 360 (238) 11,2802 (144) 1,83 160 (24,4) 76,0575 (193)

Mg?* 6,361 118 (68,6) 2,42339 (57,1) 0,70 75,3 (10,3) 21,8848 (43,8)
Na* 15,51 41,7 (30,0) 2,7839,0 (17,6) 1,89 12,4 (5,88) 5,179,85 (8,51)
K* 1,691 15,7 (10,0) 0,57 19,6 (8,02) 0,77 4,41 (2,09) 2,08 6,07 (4,30)
Si 1,1618,51 (3,91) 1,4355,2 (13,8) 0,13 24,7 (8,78) 6,54 12,3 (9,73)
x ddzso 226/ 1843 (1259) 85 4232 (1225) 211 1768 (268) 485 1636 (791)
1ji, &BCae/ 0,011 10,1(2,51) 0,01 283(50,8) 0,01 397(75,4) 0,008i 1,03 (0,15)

1 tod 3 W@idkziax (mid)

165 tjLbkd SOO® IsjtedsHddzOBdyj MSd-

SBOL 5o OdzdW St dzj S Miso

&Bj Is O dzdzts o

tcOMmMyy stse,
f stteOdzd uj ME d

6l >7, 0 3d ¢ ted telzjjdsdztyf teo) JeufzH! tg thifishipd 1 @BRO W), d3j O 11§ QYN J)
jls o dzgjLdzOUdlsj dz dz' © S tsdzd yj Mls o OBeFBerABeE])S. iy dz' t§ dzv t
fsfdj Hddr o6L©OMISOjls (HB 50 %) o Cdmd o Mkd ¥
9 dHFJdBgNL, yYlsts tslsd3j yodzsm: tcOdzj j o tcOBltds GROdadz'td3
sftesBtso OdedW ftojorh jdedj ter BtsntsLW2flse j dzdz’ 7 datstc d3C
tbHdy ° ®BI jSlso 98BiPls Od didzs Bls s3 His | j 5 dzstedgC
otH e o M jid000wOL5 [ 3] . Isdkzyjdds j tejLbkd O™ &
Cd 1 CesisEdeddyi MSdr fsmdjHilsed?2 ©OL©OBsSd tokHd

Bjtocddzdzd j o' » d Wdzt stedlsser n | [stso d cttdsftesdyr h d

I 7 f sdzdzj dasr oc¢ wiPERE Otcmise | degdgse s L OHOdzdw RIt Cs df t 0 .

1. Addise sljtedazdzd? d jets MtsjHddzj dzdw: ©Ctkzy O h OW fytej H C
BdUj MSd2 X EwX20dz- 200i86. .6

2. dwkcjfemsfd dzj tOdz dztsj firues ges] Of APf@Odzi ¥ JwCdj { dzj d&3j dzls
l1sdmS¢, 2008. 240 M.

3. 1 6MmMsOdeOddigsdzdfs] ¢ smikzu OteMmise j dzdetsets MOded s Otcdese s o e OYO
dzd d MOdedlsOteds’ 7 §tcOo d dz -2{1 dsitediy dujCide) il Sl j2 . BSWBEOS o’ d Ist

Bjif ®Bhdztsfls d d ( d dzd) BjLotej HdzsMIsd H dzw Y dz6RLj € O i
https://base.garant . ru/ 400274954/ (HOLO BBtOM jddw: 23.
4. 1tdfOL AjHjOd et OcjdzsMlsoa O Y5 tr Bsdzso Moz wis
COYjMso AP tEH "sBItg SIstse to BEAGSLWIMise j dzdzgsets L dzOyj dedw, o Ist
Ctsdzyj delsteOyYd?2 LOGtewLdwshdr ojhjfmMlse o otHOR otsMUn g dsBi j

dzs Mls { smimdd, 2025. 97 f.

5 S by 6 dr.das® Ot dets 6 d uJ 1 95Q e teff dsliss@ gl ¥ g dz d dzh ¢ 5665 ¢ Ot §
dzj Hts. 2008% 7 . o . 65

6. 1 dzv fifdzd,dz HO dZH[OC SfoPe e OYydw IssCMdyds » | dzj di3j delstse- o f tej

Bl lstc®dguaPlS distso sets d3 Miststetsy H.J deds¥s /O dvj Ml3 desD € S4HESE dut j tc b .

7. 10dQd0O ¢YBE@PBso @JMJ &z JAteS B $ Ote! j tcOB | Edi@zdsp M ¢St
B MiststetsyHjddy // | jbdsedy d &jls0Odzdzeialy jpad Biopgmtsjfidimy 2-in Cds 28 dif
el 6 OCIsdyd M 2 C e jitelgdeteRd d 8 B difdgfiy i3 H o] S tsesB dddiiseo @ [ d
. f desdplad SClswBteWw vZ@ES @OBB. . 238

15



{ T{1tosuvr AJTTOARR O Mot JA13L1 & |
Mmooy L oGy vCBRises) or vhwl 1oy WU Irtvoc fLrv4dSRC

C. ¢tod Fdeud. d3ifcd?dzdoeimn + dzt 3 0ts ¢ Pzlzn B Ols

hHh oydtsdzOdz! dzOW ¢ j tsdzts ¢ d yy dp@ @dzs @t ts,@rd § ts dz@ ts dz
ya.ariunchimeg@®ngsgov.mn
lisdsedud MSd2 [ddhisyistisyHas@@dt { tmhd"Y
itdseduimMed? ddhisdlsizlis| sz sdzdy z00ds 00

[ &R Wi ftjHMsOodY jls C sddOy oL dtss t
CiBHddOBd Yy MEs2 fHftodqtosH' , Ctlstter-)n GG HRd 65 0O G
MCtsets BOMMiMEAde] i3j dedets? MstezC skt Mhdisoe detsj d3j fr
HJ o8s@aik] dzdzts 2z ¢ s @Mdz®c 5 HNisOg Gdedzlgj M sects B OMM 2 dz2O0
St i3dzd Mls™ di3d sIsdztsy j dzd W 3 d . 59 Olsigd Qulg thdedf a3 M ¢ Bs@3. (
MOdzeM3@2zls+ 2 MC OW  dfyS Bl @t @) lsfg o Jf distslzc sdzd M§ 52 fn ¢ dzC
Mdflj & 4§ SHtOL Hjd | [Simd2:te@O Oc¢ ¢ ) tc OAERAMdandE) dz, m O d;
VdzOOdzB O0IsOte, [l dsdz d 1 Eycessdz

lted BteiHjdziddd otLttOMO d MistcOIsdctcOW dyj ME t
sster 7 BGlsMizlsMlsokzrls Ctlzf dtsdzd tedz" § e Odzd Uy MSdJ
OOz L . s O&fsd)Y idr dten BJStesW¥ sMddkd?2 (L otsdysls
MstcOIsdeteOW dyuj MSdr fBHOLHjdzjdd?2. [HdddE dL. vt
Ud MSdnan d MmfpdzjfHidsjoa@)ddd@C sdz' o L dzO O (B0 IsiPrstinte vsyR | dedistz
torn sdzMC BHs ftetsedB O

" P dzd dzts dzts & wf Qudgdy'S s dziz yl§ fds o dfasj dede” BC § B 5 g O dgdats
Codf dzj € MO, hdqeslt ©OROEKENEsD d diigs § B dekddd e @

MR dzEODdtsdindz] dzdv oL tcOMIsO B dzdtf 3 fHtakiBdEs ©
ftotddasjL 5 A3 Blsdztsy § dzdrvrePtalticf 'd Thdet. gls 200 4

1 d dav v, W s tc d30-y df Wz, CHE&Ph kb O deg 820 i3d ,¢ WisOd
OkW dB sdzd s Od3d By sOf J MyOdzed & ©OZJ d BeOBsted L ts9 C
Masdmls' &d Bdbizd@dddL dtetse Odzdz" B L-OF dndsday dzdOisis(g
OS¢ Isd dastiaffstsistso r j 4 § dOHg¥lgfteas'dg ) dz@de @0 © )y Jeafyfls ¢ o

fsdzfd®lstser j, E£od@jsayso] @ o OrtaPslispls j o Ho kzfydzs nw
CtedMmlsOdzdzd uj MS dj MeOdyr, ©jdj (seddesserj HOYJ
Meodeyr , cdgj 2", OB ¢ esOEEs, | CHOBAY' Bsh dsils:

5B dzOtclz ylgj. delz. -28[GHStctsHT d3j dzj J IsJ SClktsdzdL dqtetseo Odzr
dzd 4§ &3 ¥njidedztE 3 dzC sL j-htedhBsE §f Ol ®&Lyr BJ ISOOdzj 9 tetsdz
Misr 7 &GJusfojoddjlotico ) § tesmdzsWw d3d d3J dzGstsa tg jtaidddg mjls r oRr ~disiF
s. dz2 241BOSCYJ Mdzsy § dzg C dzd 9 O ( tc EHzoc@ingdiz) Isds dd3 d u_ Jifeie® des)
floshdsy Bd d&j s 00 d] adgjsdid [fediz. ¢z diel fodsdy s’ = &3j s OO
4z g5 o34 Is O @ @ tot=xiplz 1§ € dzts dzO - eMs@edzG OR OGO H J dzj dz ¢t
Bdshf ste.

] mMtsmisOo J f Odzd dztsC sz dzj € MO ftcj 5B d&OH O Is n
setcOdzd ydo OJ Is fig® dzaeq dy s Ez®ligphtszdztetdietes scurrublaum, Leiotriletes
parvusNaum.,VerrucosisporitegrumosugNaum.)Sull., Lophotriletes normalisNaum.,Apicula-
tisporites erinaceugWaltz) Pot. et Kr.Geminospora compact@dNaum.) Obukh Auroraspora vaa
(Naum.) Ahmed.Diaphanospora rugoséNaum.) Balme et Has$. d HGeminospora semilucensa
(Naum.) oukh. et M.Rask.o fyls tc j upOqj jstiv dzj H -j dedsplaip € SO d3j dzdzetislizdots dz!
dzj 2 M€ I dets ¥ j edeffHAGoraspora hyalindNaum.) StreelKnoxisporites dedaleu®Naum.)

Agravi, Verrucosisporites mesogrumodi&edo) Byv.,Convolutispora usitat@layf., Grandispoa
famenensigNaum.) StreelDictyotriletes parvusKedo, Grandispora famenensidNaum.) Streel.
MOtc OF IsH deNdD d3j dzplj diew Hzf )islsidz tc dzj Xdgd: > d&l @ tec p tslstalzts ¥ .4 Jdzd 2
f Odzd dzts M1 gz b &5 ALY HaEhy Is tc | s fla] 5 dzts dzj D ff Hdfd ts ) Hfiyeeno-

16



zonotriletes auranticubNaum. H.lepidus (Waltz) Ischenko,Diaphanospora submirabiligkedo)
Byvscheva,Punctatisporites uncatugKedo) Byvscheval eiotriletes inermis(Waltz) Ischenko,

s sdi3f dzfckishte | H v @3] esitasiz] D ipy ®g® ¢ 5§ dfji decdyy tztlztizE Y § -
dzd, B H dz@ Qete ) Iz Isldnidsto i d ff & ddd] to ~ald) RSQL tglgdef A7-24) Bsy ;b d -

HJ lsj dz/ Mmisjojis® d2dzj ¢ O d3j dzoiisiiziedsjdgd figistalzd i lf O dzd des il § CIstc On
ter » ftotseMmMi§tbjlyj dr odH' , tc OM{Y tc s Mls Gadwkyudadzspgriteds ts dz! ¢
salebrosugNaum) Oshurk. ¥ tc @ Bastulatisporites pullugNaum.) Obukh¥{ © d3j Adroraspo-

ra limpida (Naum.) Avkh. ¢ j tc - Yz @ d® d3j Ldgphozonotriletes crassatd¢aum. ¢ j tc = dzd 2

H j 9)Pdstulatisporites pullugNaum.)Ob u k h . 2( d#dokgddlz) . [ § sd&zOc O] d3,
BrIs! fjtojtslsdzsyjdzr dL HjoeatsdzMCdr tslsdztsy § dzd 2 .

l jtonmdgvw, ¥ ts te dfGeyjdrvin IsYOls @A tHED @Gxis y j o ¥ d3€ o OB urfs 8 4 B3
fdtedydls,-astify eepdPds yj o " di3d MdzOdeyOd3sd d Ho lzfdzs HW dzr
CoOtydistgenyOddgdis@sto , tj 4 Wddzdzdlsr , [dtshodptifiplezy €250
[ Ocp@d tc d Htc]., 1 O&z Gz dztsec d yd MS d Jd sBtOL Yr B '
B SOBSteW dL so Odzdé Is:f W2.dHOp tetsdzd Ists o

J MsMisOej JOdddtshmy jCistcse odiLHirapjotddteshormiflicsB o
Naum, Lophozonotriletes scurrudlaum., Auroraspora varia(Naum.) Ahmed,Geminospora
(Naum.) Obukh.Gravisporites basilarif Naum. ) Pashk. , tOMmf tctsMistcOdzj
dzd Y dzj &3 G OteB sdzd . t O fGnursdpdsacrOEdtgNdadnj) Olaukl. HABCyrospora
fidus( Naum. ) Obukh. tcttOdduydesOjlsmw inpdtsdifGZBsag] v 5k
1 d HGeminosporasemilucensgNaum.) Obukh.eM. Rask.,Leiotriletes parvusNaum.,Verruco-
sisporites grumosu@Naum.) Sull o Mistcj YyO¥ IsMW lodzdpy drj-dgdzj Cdlais®dsjdzj
sporarugosa(Naum) BalmeetHassi © 9o J ton dzj idylzdij dzjsddzj ¢ OteB sdzj . w5
M j Clstetse Mo dH Jif dsjddz’L fipls fy &gty jdrj jCoOielg dzdzts iz G 15 @rfy) HzB ¢ 515 to t

1 9T | H Odzdz" J f sL 8 s5dzd dzd b. v F dziz st & ts datseo bz |
f 5L HA] H-f OEfzeliliAas 2 6 sdz! dapg H@tstc 3Oy J &

dolsste’ BXZOCBHOWLM f(Oddqdsdsclz |tstodiiMitestdshsd sl
MolstczHded S O[] y RSB e dg.s5010. u [ I g \Btowdd.] dffidsstelzed J..IsazEy ME i L O Ey
9 fdzjorn tOBESISOAR.

RiMMMdzj Hiso Oded ] o' ftsdzdzj dets ftod Y tsSHH Y Cj ¢ Mk @eidsoyjtsdadas
ftoets] CEEZ124 jBHY OB Y MSOWw 1 otstzOupgsL B8 Y Ehlsipslstsded yj M d-
BOIdL &30, M Hd B dzls s ¢ jtddgerpaizsdo 2ddoids’ desjcds] ded ¢ 5 dzO dabe3) to e s

1. Tomurtogoo, O. Tectonic Map of Mongolia at the scale ofdDA000 and Tectonics of Mongolia (Brief ex-
planatory notes to Tectonic Map of Mongolia at the scale 00QQI000). Mineral Reources Authority of Mongolia.
Ulaanbaatar. 2003

2.6 E BE to I 5[G ts dzcktstd tizkzlsHO Go G s 16 § B dedad 1€ I R {daiz@dgth dg3360 000.2017.

31itser" j HOddz § 5 o 5L t60OMls jmOfiArMRdsls (52 K & F o jdpjgcfsistgxiizg dzd d
[l diee. ¢tedlzdyddi.c 1. [ stelrdlydEpnjdsi  zokd ud ¢ o + otds yqd
KJ dzstc@iz'ddds S s § SHIg dizsd 5SC1EBH HOCKEWY B KBY , ).R 168 2 B} 0% 01
20

4. Minina Olga, Ariunchimeg Yarimpil, Gordienko Ivan, Vethskikh Larisa, Neberikutina Lyudmila, Kurilen-
ko Alena, Coneger Tamara. New Data on the Age of the Paleozoic Deposits of #Kbatag Terrane of the Khangay
Khentey Megazone (Northern Mongolidroceedings of Kazan Golovkinsky Stratigraphic Meeting 20A@dvances
in Devonian, Carboniferous and Permian Research: Stratigraphy, Environments, Climate and RésfarroastaSrl
i FilodirittoEditore.20 1 8 . 1721{8

5 1dsmistcOlsdetecO¥ v d ddstsdtsedyd MSdJ smtse j dzdztsmisd  dad X «
({tertsdms d?2 ftesecds, B j o] tedgOwv [f dsdiEfds@zd W ) . 1. s ztedidzy dzf ts,
vdnrtBCj Odzi S 2L uved), & dts S5E67.

6. Kurilenko A.V., Minina O.R. The Devonian of Transbaikal: biostratigraphy and correlation Palaeobiodiver-
sity and Palaeoenvironments // Springer Berlin HeideldeatpeobiodiversitandPalaeoenvironment2017.t t 11 11

17



dbsArae ARV LT O] P21 0Cc #©IRIARMRC T o1
VYJ[sREUVOGL O 16 trrsrR[ R trrsi1

t drlzdeH Y Odets POtc Jr3ts o O

RAMSdES G j CdEC da{ g B jraddfodpsaf gdh ¢ j dgls, v

1 dtoj H J dzdztOigzju VadiPdz jWHs tc d3d tc ts © O dpfigjjds daj dic @d@dgjsds dzj
sktcOfiifdrs s BOldZdlsO tBteOL k8 sfifw  Isj zZO BOd = f st
dzsydz" d3 W HisSd3 d dzelstclzi4d a dz'idf j Wit DafsB-tednffide Isfs i3 Is © dzdz! dz" ?
CBcteOdedIs. -z dzj B RcdBY OMMsYydOoydv -t HE Isd3E] s @ tetzts
tcj HEBL J o3 dz2! lsir©dy . MB AstgOdzv j sfqwy  BBdzj § tOdedzv v Offisa
ftoj HiNlsOo dzj dgdzOW BOGdzj sdlstsds, ddz' g dedIlstsdz, MW j dats 3
flsOe dzv j s, Ukt kdzOhd H Sip(Qikjtcdd dezisE i iy sRd Oy J
dHj*] MBHE&®@®OJ] 1954) © otLtyHjddd cdazsdddz = &C
1 1sOf j BOdz' n fsteW Jtetso " - ddzlstotzj  Q 5L datilzg HA2 - dztst@j H
BOE BOIdUj MEs2 MdMmisj 3" .

456 dzZOMdzets tsBtsB M j dzdd si3s ZOts jj dc@ OdzOMd3tc ] . (1 1972)
s OC yiMmmdddz cOdzse o ddzlstelzLr doadzr » St dzj S MOR
MistcOdzj dgdzr d3d W o dzv 6 Isfqw dBOG dzj Isdls, ddz@ d3j dedls, MW J d
OQuJ Mitstedz” | dsthtrj te @egzC O BY dzdefs z ecticld dasE+ats @didsts tzfls 5 fc
Oyd?2 fiySCdseltOdf dzzIsts dzO. stdzdyj Mlso s tHdsIsd i d -
Jisots? MMisOs LOCHdsEtedts kBroOslk sk § st
N jdets EZdzjdg hjdedjds Stsdzdyj Mlso © i3OG dzj IsdlsO tsls
00 Yye&f/cl§ sdz® tsls 306 G/ Is Hts 19d dzlétskzL doaf @s s Ots
OMmls©O, fJtjHMISOodzj dzgdzr = toj HE B3] IsOdzdz! dgr B dzj :
tcOdzt dzOw M JydqodzdL Oydw f stetsH. 1 OtewWHE f or
dOfpded yj Mlso O dBsdzOydlsO© (38 ¢/ ), Wjteeg&Mmsiz]lsC
ydyg SfjdtsksddisG (0,1 c¢/ls), cOHtsdJdsO (0, 2
sor hjdets Ctsdzd yuj Mlsots 3 dzj tcOdztso W IO (Wi j tsHtg
mMzdz Wdur Fe, Pb, Zn, Cu, Mo d eoltstedyds j

¢Sy mMisteds” i3 wWodzwe W twjHSd) dBddz tOdzr BOE K
SBtcOL 5o Odede" § dL B Istsydz" 3 §fsteydw did 6 dzOoder = f tSts
L dzj 3 delstse d k¢ dgim€usO.C domddddls Pydd O¢C yj Mtsteds
D OdzEMREMOBE Ojo ' &5 o 1987 ¢., §t Isdfk Sdddyj msec

1.1 Odzdzy BOc BOIsdUJ MiMPRE@EY gdfstday Bj dls” d dn MY
H' ), SOwesdH" ( mdwdudHGBFBQWEWWQBM®WB¢HW$H f g

2.1 5L Hdzj BOc BOId j ME dsjd ls B@EpEEisdgiddtzd C Ols™ , W 5!
sCqdmdr , BBLOl', Wikstdlr, fkzd Wdur .

3/ isO®stl 56§ dzde" 1 OWspjsfiges tgd of dzd B dels™ ( cteOW dIs)
ZdCOlr d Wshd Ofsj H S P yddj & , Mmbed! WdHT .

4.1t jdzdS s j T1BEdmidtstedid] dzd ¢ Ols™ d BteOlsr Odz¥ dig
B OBt duyui MSdr d HBOcBOIdyiMSdrn §tstesHOR (s tot
CMJ deslsddz, bEzttdOdzddz, ctOdzOIs d Ht. ) .

456 ZzOMdasO ROGslk d Yigas dzsM < d dqdzlstelzL d o dz" j BOMMd e
sktcOBddzM S e s tj e dcdzO tSBtOL so Oder ots o dzzlsted f dzd Is
&z j OmMMsydOydd: ¢ OBBtetsdH dalzb-gzj 2Mfdty com{@sdapfIdtxipizizrs dz@v 1
L OC sdzetsd3j todats s ¢ f tesW o dzjdedds j o 1O O lslacdzfisC twdz Bg @ lff M s
LIssets ff dzzlstsdzO ftoj HMIsOo dzw j Ismw ¢ sOEADISE.S Is @ fig i) ) &d d
shdtse d@ &8 dMlssydsd S Odsd BOC d3-cadzjRdn tsots ) dEpdatsR? iyl o2
tO&RO.

sdfmdzr | ddelstelzL dhajr dztsfurdsjdifiseS sjodets ydets @ s toW Hise  ff to,
o jIsfmise jdedets Bdtslsdlstso” d©3d ctcOdegdls OBz d toj HE A3 Is O

18



tOMls cteOddlstse i tej H  diQrzds A oz 1o &) S GO ks HREg 456
fitedmcdd [ 1] . vS&OLOdde § 5§15 MEHdsdodigfisGsdz’ dis Isdgzd QUfipft
ydwds. wCobLds? ROLOSkjte wOmMftsmiseOds ddY dd&j¥ls
ydebtsddls, stelsdls, &sdaoydls, % jtckzhmtddls, stoOdd]
CC s of tcOy jai@PizisdRdism | HE iRl 89 e szt &) dz' dzOv M j
Zj2¢BcOddlsto .

) sfjdzj Hdzd )] HOdzdz j 5 OCyj MMk dr v dgQidive O=ifOs - ¢
G C o Odd tohdztso.” &3s PP @jor &5 [ 3] . RMMd) HEso Oded ¥ &34
®Bq € to 15 O dzO dzpak O ldAfidsjO dats o dzj dz” a3 daff @ gy S 4 § s fEMis o
R RBdde Odkse fHheEEISdEB R R c¥Omkzdlsse ¢ ¢ BOL OmS
stczL Jotse © ctteOn 1 dOLIsHddz. RLOjMmIsdz § Mo jHj dadW
hifmlse j dzdzts H Y tsdzdzj dz’ d Eklstsydzj dzr otsftagjnHCiddZj daff v g4l
3y dzt dz" = BB IsOdziztse ( BsdzOydls, CMd detsls d o3, dlslstesOf O
sOdzdls d Htkzecdj) .

]l djojtodkzticOlsddzMStsd3 tcicdsdzy | Of OHdesGts vL B¢
o', ©OL d3j " j deda3j Is ® d3tsthpOH wsjuighsd ~ d 18 ts dz" @z ¥ dzp € fs B3 © dzj
vimiszECMSd2, pCysfmMecd2 d wddzlsOBmMEd?2 dJdzlstekzL dor .
dzts iy Is 4 f stctsH 6 dzOo dzts?2 W OL T B®isd s d Oekd © tc O tzd Is O (
hoshow WOLO fftoj HMIsOo dzj dzO@ dzj 2 Y€ Acddf dz p dzdip M Is 'tc O flzdf
Yok’ o Ljtjd BdulkdlsO, ©OL&Gj" | ddashls! o fosdj>y ks
udj o dedfh oCdzs yjded?2 OCyjMisted » ydus sdd, 0fo
weodzw jlsfyw R slddudlsjd df & yjttlsOdgdjLdzs0s Pd

456 d&zOMdats H Odzdz-og dz & Q iz bps B dets Mdzi HisO Odzd?2 GO
s ddzstczL Joase tdzed R OtOCIsjtedL 8 Isfqw  dz0 &
sdlsO, ddz' sj dzdls @O, tklsddzO, Of Olsdls0O, BEWOS tsdQs O da®
(ctesmmizdzv tc, Odz! &3OdzH ddz) d bEzted3Odzd dzO. | ttOdzdls™ v
djojtodesets | EtcOlsOk-&3d dgj to B 2Okt MM Odzd L Oyds  dz
teJ HEBSL § d3j dz' dz" § 4 dzj d3d dzlsr' . HSHJ o Oded W  tgfjoHOS dfipts - L
flsOo dzw j % B0 T BP, vyt Htjo' hOjls dnan MbHjtey Oded
[Ctsdzs 30% tjHSdA L j o3 di 8-1SOAMJ d $ © gzl &)™ inde, h 4 ALIOEG & e
%, w©hkOd dsj do Stsddyjmlsets fewL Odss tdy ALY 85 Mt
¢/MTaj 12 ¢c/ls; o dzj 2 C NbicDODIstsEN BO cwOdad sOdsBd2 d O
dzr o MmtsB Mlse j dddg thdzbggBddjldgiQ dzARO0O dzls Odzd Is j , MW j dzj , telzk
sj [ 4] .

I ®BjOMs®BROId U] MSd dL & dzj dedz’ BB d & O dzq s ©dizs ®AzOC |
JIsmMw Hts 10 CdzOttC s d wWOMMjdoOjlsmw o Odzr BdIsj ,
l B dzj cOdzd L 50 Odzdzr 1 BB OEZEE OfiggEdkEzjls Mt Mf
ssd3, ddlsdjor &3 M tsodlssds. |1 OdBtdPdze®" B @ gzt i) d
Bd ¢ tots-Odzd dzd INbD IR0 (Tei/1s8,0 ¢/ ), Odz Bdlbtsats?2, Odz' B
ots?2 L sdzO~n . RL OCyjmMmstedzer » HBddej tOdzse o dzj 2 Cts5G
CteOdzOls, ctsmMmEzdwte, Odz i3OdzH d dezEzIsHzOgYIs[ 4 F MJ dzsls

1. ljbwesejdjLrdm §lsjdydod dts twtkHtsdshd --s §f zORY dzf)s s8 s
d 1 EtcOddemMSttcets . o pE sz O)detso, v. . [ GBOLBRLOMN B9, {@.L ,R.20UM

2. [ OkOtL d Sz su@d fddRdsigDdIs dL &3 d tolz H tstBiddIE didaifXdaléin o) IssCdOsd
Hddzdz" 2-2Q@dztlz) . uv.: Navrobd 2020. 321 M.

3. Jtotsgkzse HOw@B Oj oYy pzHHddz SSDO&Od cteOdzd stsd H dzOte d ded dzG
90 [02L0¢C JibskBige @2Otd) e gy ROBAZ 3z ju27. 17

4. sOkOdse dddstelzL do dz 2 MmO yirEfpteoss . Cuj o d j §l dafn.bs O® dids d3tiza
. : AOdzl.2BBWF42y9 M.

19



Ryt dL v RrRY[ESS L tOBJVRESIO VR sl ot A .
R strfrvrofvd1d v3t-Pessdcidaby orvouvles [I1] dvuR

' £. ¢ oy Bde@j.oQ 5" CHOjmjAtslss [ YyYtotse O

Wisdsedud MSd?2 § defipls dolg ylts o PB4 A HEt g1 1 Sundpddz
dulmazha@mail.ru
2l etewisMCd?2 etfkzH Otefmise j dedz’ 2 Lk dzd o j-teind s jMstsgigd 1
Rdeisdlskzls ¢jtsaddisdd ] (o1, RESELMC,

1 O tsipdsdkde » ftsq mdtsygdy' - 1&lsy Bt 34 dzj tOc j dzed UJ
tctso Odzd W tdimMfzeddSd 1 Etewilsdw aAf (M dhf sdz L ts¢
10B0O02C0dz MEts?2 Mjtedd dzdMmisse 5| sy, s~ s ilzj 4
ststedz’r » dMMdzj Hse Odzgd?2 MslstczHddStse L rRY ) 161 d
o 0dzd] BI jCIsse dBddzj tOc jdzd yd ME sets 60O sdzd tetso Odzd
ftojHj zZOR O3 QOdesMC 52 MC d&zOH YOlsts?2 daOB dzOMBHE O di’ it
CoOtoyj degsdzOv o O BRBHEC OV 1 RY WD &®c j dzd yi ME OW Mz
I'disddsms Ow  d3ddzj tOG j dzd Ud M OW-] g 3N EOY d dzdgef dzj 6 O € §
Mz ese ddzyd-4 Pw izgHBByYdgF dzj e OG §j dzd Y4 M OW. Co Oteyj dats

t Odeyy dqtectso Odedj tBI jCIlstse dddzj tOc j ded yj MS Gt
CoOteyjotsets d Gtoj dzdej L § dsdzsets M 64 W o
HOWd®2COdz ME 52 MC ZOH YOlss?2 B dZOMIs d

1.4 Ov-1ZB2 C Odzr MS OV B dzj ©OC j ded Uj MS OW € o Oteyj dzts i dzC

11.1 02C O ®@is s BMS Ow a3 dzj . OG j dzd yj MS Ov Mkef eiso d

111 &S dIsmS OwW B dzj tOcj dzd yj M OWY L sdzO ( tsB &2

1.111. 6 j 9 HOH OHdz 2 tekzHdz 2 02 ts5dz,

11111 1 Ooa0demMSd2 tokzHdzer 2 kL jdz (L ts5dz0)

11112 o' 2 Sjez yOdzG Hq dzMS g2 tekzhdze 2 kL jd

11113, ¢BYyoOHmed2 tkHd 2 kL jdz (L d0O)
1120 sHO2BddzM¢ OW dBddzj tOc j dzd yd ME OW L s5dz20 (
1.121.1 Olsd®d3MEc 2 twkHdzer 2 t©QP26dz (f Odzr hjo, 1

11211 ¢ ORI dS jIsSd2 tekzhde 2 kL jd (Lt

e ow)

11212, [ O®EO2 d3j dzHted dzM S g2 tkHdz 2 kL jdz (

11213, ¢cShddemSd?2 tkHd 2 kL jdz (L tdO)

1.2.0 OtcG z-l d et &3MS OW 3 dzj e OG j dzd yj M OW M teso

1.2.1.0 dz0 3@KLadjlsls dzd dzif ¢ O d3d dzj e Oc¢ j dzd Y4 MEC OW L 50

121170 OBOBd dzM S d2 twhkzHde 2 t©02tsdz

12111 1 @ckzitdapkz2 MCd2 twkzHdze" 2 kL jdz (L tsc
12112 ¢fMdSlddemMS d?2 tkHdze 2 kL jdz (L ts5dzO)

1.3. 4 j dzj dzd qidztd d&sM S OV B dzj e OG j dzed yj M OV Mk tetso

1310 dzOdzB Lt OMME O dBddzj tOG j ded Y4 ME OV L 5dzO

13111 edB O2C0Od MSd2 tkHdr 2 ©O2 dz

13111 v jtej B OdtsS somMS d2 tekzhder 2 kL jdz (
13112, skteBddmC d2 twkzHdzr 2 EL jdz (L tsdzO)

1.4. 1 tsf)ls ma@iMszi C O d3d dzj tn@ras jif dedsw jd gty @w

1411 C d &z S O% dsd dzgj e OC j dzd Yj M OW tsB ZOMls

1411 [SddemMCd?2 tokrHde 2 t©0O2tsdz

141114 Ot OdzMS d2 tekHdze 2 kL jd (L tdO)

10 VWisdzi -difidgjldasgty dzd yj MEtse s tO2tsdzdtctso OdzdwW tslsn
ot | Blsddyos s 2 BGEfketcs sazdgdlc®ytliEs®y o dj d
20



CoOeyjotets Mrt! w, kveslkgsbgasEy digmpCdElds |SsEmoHa
MCsets oGLEOMISO. 1 OMMiOlstcdo O Isjtetedlssted Odz dzr j
frte! v 5 Slsdsh jdds § |9 s ded a0 den ] s 0 s is jitk]
%ZOB & HOj kMY GEHBSCSdstesddtlks h OW tesd' " sodr & (
f ZOY stedr M 41 02C0d MSB2 MC &OHYOE?2 B d&OMIs: v |
vudlsr 90O% h st OMftshistOds ddj OBR jJ12AHCAH C
f el | t6ts s@ iy Syefizls O st U MS B dRAdgfsdr) r tsi0 dzO U d s § dz:
UdmMédds fslsjdydodsd, ftojHmisOsdvjismv yjdzj Mtstss
sty desydz" § GBI esftedwisdw, dzOftcOodzj dedz" § dzO o7 v
Nk Msskey Edkd Y Sdadebibio j Bdscs Ml W, Clsts
BOLE Hdzvw hdtsisets M jClstcO® or MsC Blsj n dztsdzts 6 ¢
Ctodz dzzs , 4 dzjSlstetsdadgzd o ftdzzftesotsHAdC o kzs
imCks, O kOCY,j) HOLEHBE,jBlSdHENE@LE, §{sdmStser A
RBdzd L J BBdetsy Mr e J Htsdzydzr BrfIs! ddzlsj cted tets-o Odg
Jots? BOL'" twjedtsdzO, M Eydltsd HBdesMictsydz -
2 1CMiskhds? ttdj dsoydd.

d
i
h

iz
Is
d
tc

-
—_

c
q
=1
J
Y
d
tc
J

FFraIo soq

Is

1. 1 tedi .
&ZzO | tskzHY |

gz B Iste RjforfiffidRG & . sudls t §s5dnSppdSyudf f stefdnts
2. 1 o] dz

74

U

270

Med BB MisstesyHj dzd?2 CccOdZzEdzdtictso Odgdesets € 0 Oty O
Qitiskoddd pedBdS syl 5 tjLizd EOOR fsdmSser
i 0BYUOHMC BE s - EAr® 1 dizeals ¢ Iste e OLBSIER® Gp. 1P o Jj WIS
3. tdrkd Okr §tdnaEeteyOdstylszng 2 T g Ots y j-Hapnadsq dzrL As dz
OB tsls dzO r2Mesds d 1 jtekyOdedHddmMS i3 fapiso dzj T B¢ t5ic @ ugb byt
84 /tMmisd. ¢J tej deL. j 5,6 tols .m Pozsr @ 5TC d dzO.

4. tiLkd OIr {§ tdhyszasuytdz ¢ fcOdg fiplsimpts? MOE 2 € ¢ @is y j dets iy dats
YEdB sdhYsgddy flezscts CoOtey® o o o jeo@2sCd drtchgfCetcR? CUfCGERitOR;j@ & &[Gls u J Is

5. tJLbkd seEsyj dfssufis) s otdOB 5ls 2O ¢l OR OdzMS 5B i3j Miststesy H .
s o Ote/jisthyln tIz.C O glgls vu. 1996

6. ulCsfiqdyjgssedyuyjmSs] Mt ddj dJtcjf%dy@tda @dzd ME s O©,j
[dztsls d to] L Iz dzitsley@ lsizts uifits if) Get@Btsls 20 EyOfMisSj sdlts2ME42de.[Isyujls

7. tifmMkzemr CoOttyjoBeEt M t!' W 4 OLcOdNS s L/isdy. I[tsisjyds
o, J o . [ OCt [ de®@, 0B Liso / [d JHjestEj MEztemr 23, 202 1. U
https://doi. org/lO 18599/grs.2021.4.112.

8. 1" @GjdibduimMSédy HOddzr § B 6jdajLdMmd v Jjtej &3h OdzM¢C s
desj 1 OBORSCORZ jAOjO, 1. s. mickfyls @djtey,ddio j| ok dzdedielz HygE0iEL 3.,
v 49" 4. iB45. 334

9. 1" HBPjOOsdMmy dzj o ©d b fpdzdzsrpsopde” §| L sdzr C0O¢C sdseds § o
MtezClskzter & Mty Hjdd?2 BjLtczZHdzsets CoOteyO® // wtte] dij dad
dzeyr 6! jos?2 BOL' CHOBygaGdishmdR@ndscts ML Q6 Ol de & Ba&],0 M0 1
48.

LJ
dls
L d
dzZ Q9 Otcy o L sdzj
Is

21



f{1rrRuftRrRLUL wfuwuvfc1iRC {1010 sfuvfsr]? &w RrRul[]
o[ 2uRrRe}l st o[/ ?213Mm 111 3Mm I VURRsSO SENTI

1 .0OuOtse

LibdseduiMcd?2 dnpéBEl YyEagO -vprlt 1 915N Iddo de

Ljtets sBlstsC j dzi , wog dzw w f 90y dzr &3 toj Ctoj Oydtsdz
Jtey jdes dzgj cOIsdodzesdzte osL Hj2Misads COC Odzstets{
C tobsWdCoydd d vydqOdazpdps dyipds @ dzd dats dglis v ( ¢ g
cOBRE On dOYydtsdzOdz! detsets ftetsj SIsO ¢t OMydmilss O
so tcOh jdgdWw dMlstsh jdedw L jtcO stslstsCjdz € BT dz
stslstsyds¢ (dzjor 2 twkCOo) d EkEfls! josIdybBifkd
BMisotso Odzd L dzOydlsj dz' dzetsdzz zdzzyh j dedé® o tsHistsB
j 2018 CGEBHO B"dzs LOWdSMdtetso Odaets f tsor h j ded j
fts ttOmMydmlsSj OCoOltstedd, ZH Odzj dzad ¥ H 5 dzdz
jd desfilsd (S Od& h O) .

owLd M LIsdds OCISkzOdz) dzts? WwWodzw jIsfpw L OHOYO
BjdElsO Hdv ByjdSd CodscdyimMSitses Memistwc

Kjdz 8 HOdedesets dMfdzj Hiseo Odzadw W elztizR | I8 fif ) Is ® tgjy de® &
LsdzH Jtetso Oded W J B3z (1 11) -ZntsH dlf Zisifizd € @lo d efrpfpticcftsf
Cdzs yjorm sCOLOLjdzj2 COyYjMmMlsoa® otsH' L jo@ stsists
(shMdeso desets ddzH S Olstste©® B dtsdizOMMr WOJlstsifi GO dgOF ts dzO ¢
stcOYdw oLojhjdeder » ojhjMmlsea, O ISOSCYJ HA&v lsfdzj

l OBl dMftd: Lses Odzd ! Bzdz Isd Mitf2) Cfip tedrddn A ¢
ftosmistcOdzemisi®o Pdedy i (L1 d ind dBsmisd wsls b dzblzls GO (z5 dzty & t
cOLtejh jdedjdz LO fjtedsH M 2019 s 2025 GtsH.

[ dzv tsyj dz€ d deujdz@ts@umﬂ@dzﬂz&ﬂﬁetq’%dﬁdizdz@tsa@dzq’q’ B

¢
stcOdz! dzf 2 dodzH j $ ), s Oddzr 2 dzO Mdzj HEE M jd&3 o' 60O

Chl-a =SWI R2 I 11.0450630960151 T SWI R1 I
11.682780709917 1R 1 0.646423870624324 +GT 34.
GHj B, G, R, NI&®LOW RO SSBWIOR DIs j dz' dats My s
desd3, StOfmdetsds, Bdzdydzj & d dzlf 5 OC tc Ofdz d3 d QtstsislsQISE
ZOd&zOn j His B § dzdsts .

rdzv tsftejHjdzjdadw  dzsh OHd oBHMSEt L JjtelOdkzO
tcOL detsfylsdz” 2 otsHdz 2 ddzv jCfp NDWI, ©OMMmydlsr 9 ©j d3r 2

NDWI = (G 1T NIR) / (G + NIR).

Il sHEBIsBo dzj dzs 5 GtsMmBE HY Jj KEBB2ZD21634&E3d L R1 o t ¢

22



t dMzidksE€d B3 67 ftosMistcOdemise j dedetse s twOMY toj H§ dzj dad v  Mte
9 o jtorndesMmisdetsds Mdztsj Samtinel2 stslstsC jdzr 5 HO

1. [ Oclzls,0 56 she.j ddsi tsfihls c-® tizf) 59 dede@ts L d3j dzyd o sMis! Ctsdzyd
cOe OMmdg OteMC s o SHBRWOdeddzd N j 5 HOdd &3 M klsdedSCtsoar 7 Mmdz
sjrdtsdzseadd, kZfttOodip4zdj. 2021. -~ 4. 4. 67

2. JdStetsBdtdseduimMedy sCOLOjdd losHr Gkl hes @, L. tel .
Il 2tes R Oj/al jdnlsHizg.C 1 oW lsMEsets csMikzH Ottmdisp i cadBR G BB Bihdlsj IsO

3. Rylov S.A., Pestunov IA. Assessment of lakes areas by Sentihehtellite data, J. Sib. Fed. Unkng
technol 2019~ 12(5).t t526-535.

23



VtfclJrurre fHJritondry f 0 4t 01 vf RS [B APARR
I {ARJJRULIZIMm J o0t R PMupde] vrttrerod (vyus

1. 1 0% "lgzj of jHdzj 9 O

Rdzisdlsizls ¢jsndddd d Od@dzd 8 d iPHEmT sHdsdid d1d A &

bbazyle@ramblerru
lidsedui Med?2 ddmisdiskzls 61, fsMce O,

vilg!jdz MECd2 it 2d Vo dzw-g tistwC fiffi =203, fdds dr@3H \ QY
f ctesHT Colststcsets 9 & zsots] otcj 3w BT dzd Isj C Istsdzd 1
COdMS tsets Isjtotcj 2 dzO -sots tdyLhfrisC@o2] MPCdABHH YS!  Md fMls j o
zv jls M2 §0O0Cjls IjChsdduimMSdrs §dzOMmisddze d L sdz
MBE3OIstcdo OdzOM! COC HBH]jotdMNSOY YW dtsddlstses OV OMMmt
hfddej dzj or j fJdtedHlsdIs’ e, zdaf Oriastety dadsts,c ts faeicOmHbs upfiz® dats
Cod3f dzj SMse d Mjtef jdelsddedIistsor §j d3j dzOdey . 1 ~BHJ
dzj dzts, ylsts dsjdete@dztyg cdigdelzdets f stesH” 6 OBBtBIHT , Sl
ydoydd, tOLdsotsLtcOMmisds i f Pd &GlisfzlsOIE 6] dedlgyg 3 I8 26 lsits{dds
Lss oL ©OMIS cOBBESdHESO WodW jlsMw HEBC | BBted?2MSd
dzr 7 f ZOcdtsctcOdzdIlstse d HBtdltses. stdsOCIsr cOBBt
Hi d&zOR Isjtetej 2 dzO IsOCxJ Isj € Isdsdifo jrfn SYdjits d HYtsdsdd Ist tdots dif
CO¢ wWdtsdzdltser j, sO¢ d dgj sWdtsdzdlstso™ j (tstetscj &
sOdzt dets? dzdlstsmWW jtodes?2 BOdelsdd) . 1 Mmewerd fp LtiIsdd3 d
dHBBe Isjttej2dz0 d GMtse j dedesMisj 2 OBz Ezis@eszBcll Qu &EQJ
oOv d ftOClsduimMscd dds] tkfizlsMisodl ke dd¢teo

] OBBtesdHT ftedmkzlsmMisoze s o MmMisOej IsHj dz2 dz' =
dzd ydzse s tcOL i3 @ © Bj d&zOdey On, ftod 1 Istsdz sy P J s
f ZOcdsC dzOL s i3 d B M ZOdBC dZzOL so "™ &i3d H kzdzd Is Odzd
cOBBtosdHOMB]. Jjtoduds j dBddej teOdzr d §jteodyuds j f
9 tdzdeddese' n ¢ OBBtesSdHOR, BEdz hOw yoOfmik! ZFitslstter
fstesH dL 6 o3jMmls o HtojHj dzOR -1tgjOz! diy Chts diifds tddz jC tdstdz jte2dztz G
sj CMsztcOR@ BipdadzOw ddzd f sdzsiyOls @ve,j H fizj 1o g & dedz® s O W
Ctokztf detsL j tedzd MisOw CdfdHd Bt dzOW . b ts MirOrd s ts dzd
89. 2, f ZzZOAEE&IO.LTS,0 § dzd dzis Mg BIBPM | ktse 1 j oo  YdzOW o
BOdE O (Bl jHJddyde dsC stsJdzOdzag MBBY , f Otce OMdIstso (
dsdBtsteW dz' j] L jtedzO dqdzd S O2 3 BjyHE L JjtodzOdddj tdf-dzO @ «
odydzer | Rtesdh f ddzi dzdHT (sl jHddduyder = Ljtjdz HB
ftcjorhO€EH EO. 36; o YOMIsd fYtsttsH L jtoedzO Rtosdsh f d dzj
o OtedOydd rfsddhsshsd. 1 jwodyds &Oc®EOdY) NS dn
cOBBB&HEdHE Is, dets © BlsHjdzt dz" 7 L jtoedzOrR S dzddetsf Jqtets€
Bj dzdzd MezeMtsdzdHkzmMdese s ttelssf JtesS Mj 20 dz2OtewHEZz M
Mists?2 h { ddzi dzd .

RdzH S Olststetsds iBj sOBsteW dL BO ctoOdzdzdlstso 52 W Oyd
stestsf @8 MPiphsydoOoydd f Cdddsf dqtess M dsdy; o tdzd
CObstesdy IsOCtsets BB sOBsteW dL B3O wWodzwe Isfpw toj OC ydtsd
kj Ljtejdz f&OcdsSd&OL O d wsddodd®. 1 dLkyj dedz 7
Bsh desmisd .5 fofls @iy d Oydw d@z fMdzOc O h da de WOL. 1 C
Yj & 10 oS35 OH sckS3d9)0 dasj 4 s Ctstetsdedlstsor j MlstekSlsktsr
MstczClsktcOrn ¢ Bdzdoddk ftoddr SOJIs ¢ ONAE®) dzff L &dsic Uy
Codzr ydj 9s@Bm.Ba® sGtostsf Jqtestmj dzO (9o HdsdB dqL Bt
wadsd Cdazddtsf dqtesS i &zO) ; o Otcd Oydd MmMMmisOo tso Stelsts
sl JiesCMjdkz ftedd COjlk CO2 RO GHRSEEHBGES2 i
B3 tedes dL d3j dzv j Is iy dedst Ctescdadipigids jjddsdd) s 52 d3Oc dzi L d Odz

24


mailto:bbazylev@rambler.ru

CedzsOCIsy M Bt qtestMmMjdtsds His f Ot OMdIsO dzO tc Iz
BOdE © Md3j dgw j simpwv  C O2 diis?2 M i3 dzj SIsdlIstso arMBQBG&c
Stse™ an or HJjdzj dzd 2 yd{ fiffld dzj ezdzq dztsicff G3dAglftsx o Odzdz™ = f J te
CIsd Mg dzj SIsdlIsr dzd I sMtcj HMlse j dedzs Ctsdzls OCIsdtelze Is
sOCIs] M Md B &RAG IsEBOMRG tcpd = B tetsdz HiS 50 BEd3) L
EHOMzj dedd s toj OF yddgidmdis 2] Lds d¥r d etqC@fjsdes Otcd Oydd M
stsor n MstokzCIsktcOr ModHjIsj dz Misakzjls s Istsds, Ylsts t
stk hdj EQuid.yjued j d3 dBsh desmis d mJOQudB&@BQ L Sdz'
dzv § sfmw MstczCIsktc O ldzisthgk ] Is Blstots SEHF2 dig J &f Esdrwotalzw & Is
Mtsots?2 MtckzCkzts?2, Mmdztsy § dedz" J OGtej cGOIstsdy L j to] dz
sBdBOdZSd d ccdzddetsL j dizd Mists?2  h ff d dz dzd , O IsO¢xJd Mmdd
Cazddesf JtesS Mj dzO M ¢ dzd dzto JJRBd fiflOR2d3 O- §f -dintlz (S disttastirzdstoe
MtczCskztots? ( Bsh dsMmis: 8 sIs 50 BECdB HB 1. 2 d&XR) n
tets¢ MJ dz, dzs IsOC Y] d S dzddsf Jqtetst mi dz, Gdzd detsL J dzd M s
Llsd YOL' CodsOSikdtelzy Isks@o 'y W @ZOcal S8 deBY dziis s Pls Gfs
Octej GOISOR MsOdeso WilsMW HBotsdz! des tSHdesStetsHdz &3 d ff
kOR Sttesd, foddjcOshdn ¢ Bhdoddkz, dsyjls MehtcC
NOdzd j &3 cdzd detsL jJ &30 d € Odz' st ts Sty darOy B¢ N figfR o dzj t1ds dt
fMlsso' R OCtjcOLOR). ltd {ltd dj CtseOv L 5d0Od
jSkdlsr kwetljsls ¢ CtdsOSlk f] § ZOEdBS &ZOL 5
SdzOdz! detsyls! o dn Mls tdssgdded@fj Isfife'Q S Isdd ) WS d4ts BadgO
ftcj 5B ZOHOY s dzOH Md&f dzj SlsdlsO®d (RlY ft6]
ftesmMdOlsted§ ®j bftr) desds ez yOj ©OLodlsdj CtOdss kO
Bl j& § SLEH' Al to] HRcdkjls Lt deoD diydsdstp Sols ddstds®dz
kj), O tojdkdCltsoOw ®EOEHEOIdU)MSOY Mtk kO {5
Ptesyj dz € BlHjd do &5 dzd dzj 2 dz' iGOL HdEd B S esdz®ipls jL @) &
ktsfls! cOBBsdHEB (O o i EEO YZOIM,RdzS o L ¢ dedad"fijds ™ 1 &S :
HO2GC d) .
15 MshsOoOd dBddzsj tOkses o OfMsydOydw s ) Md iy

sztcO®RBd Isj B jtcOlskztcO dj s OiBRY d IO3G O @F digiEs € OOt
(.9 ¢BOM) , Yylsts Mstslse PHgizg B sls s 23] B Oy € W dzidzfglas | ¢
ltedmiklsmMlsoad) ot oMmjnrm IsdfOr toj OCydtsdedzr » MstekzCIskz
hfddgj dzt 8 o' M sedzddtsL j BdMists?2 tetsdsots?2 5B BROAES d
sj &z Mlsolzjls 5 Itsdz, ybt W Wifts taftgos Weotaldy ddiAliryf IS tHfotdsipladz
H' oBHGBMBHjtYOMjets Wdzs JHO. [B LIssd3 34 MoadH sy
tcO®O (HB 0.7 d&OM. %) © CcttOdkzdzdlstso 52 twetsos?2 B
B sOBsteW JL BO ctOdzzkdzdlstsots?2 & OfjggtsMmis s dL gl dzbipts Bzd 1
CtedmMlsOdzdzdL Oydd fted tMmisr o Odedd f StetsH.

g lzh j Milse j dzdzts, ysts o yddz dzf = HIBBGJIOA, Clststs
BsteW dL BO ctcOdzzdzdlsso 2 W Oydd dzgj B d2Otclzy j dzes. Gk
sjttej 220 Jjhy KHBtsbhbEbhiRdfzcddgiso O h da cOBBGtSdHT
ddz stef stcdtetso Odz" o dzfy dzgj Ststesor j cEBtedL sdalsr  dzd Ist
tcOL 53, LfdLtsH B SOBBteY JL ©30 ctOdkdzdlstso ts?2 W Oyd
o] CsdzmistczC ydd 64 sH JdzOdH drj &) Bs@dz viplistdess sy digfj tcte j 2 dzO.

RIMMMdzi Hso Odzdj o' fsdzdzj dzgs © ©WOMRE O cEcsMEzHOLMIse j dzdese s L O]

25



( 1413 TRLUGSRY[®
t 3 @nl?Dt1 38 uvC

[ &. 1 OlOdzj ofOQIsstl 5o, J 1 4 d dzO

1 Oz ydzOw MmlsOdzydw t smMmd2MEs2 OCOHJ B dzOESE o
elenabataleva@gmail.com

Jted dLEujddd ¢k ddksets ftes] ddy L j Ggks? ¢ st
| dedz" di3d ©Jj sHJ 2O yd MSddi3d f tetsyd fendddfEdO d=fyd def L dpj @t
LdujimMSdr §Ow0Odk)seses ¢jodscdyjMis2 MmMejHr, s
sdzsfyls' , HOodzjdedj d Ilsj i jtcOkte®. 1 OwdoOydd A
EChbtedy 3 shtej ddsflswy &d, KOS § iy Glpdsd g gsns ks
wdzgs Gt dzj ClstedujMS ks MmstekSlkolk, cH) ¢§jte
C e d &zOF WkdH O dZsO d BMOHBYdses yj - &o, f
Btetseo Odedd ©jd j¥O o bkhmdsesdwr IsclOddd sl thmng de
3] 1 lted ‘bt o cdkkzeddds 7 LtdzOR ftesdMmnSHJ dc
5B dZOflsd o' h jdds?2 Istjh Jqdese Olssfmisd d L sdz
Lor2 C(BkBor?2 fsosHWh d2 Mmds2e { o Odyuddn® iy ls
Gz § ZOMisdujMSs2 Hj¥SEEOYdd, f(oLoGdYshbs &Of

AR i8S UEO
=
&
O,
=

lteddzd 3O ot odzd BOdedj Ists, Yylsts ftetsW d dz Cl S5
Zsodwn d, eoed@kifmiky f Ijd, ~rOLOCI]jtodL kztg Isthjvh jdzd L
dmf sdz' L s OIs! jets 0O Hdzw dL kyd dzdwvw ¢ dzizs d dzd
j Hy dedw 6]y dd3de n ftosWdd dzf 7 Bsdedlststed dzd s
Mstctsj dzdz” 2 o HTS tetsW ddzv ¢ I sd3ej dzjtedidn )
ftesosHdztsMIsd ) o o dzjtdzdis odgdn , dzj @I ESafsuH] difS
slsyjlbdzdets orHjdzvjlsfimMy or MsCsdids 2 B dzs¢€
Ldz, LOdzjcOshd?2 dzgO cdzzBddzOr ftoj Jdi3gzh j Mise
)
O]

(]

d
H 5 dz

r

a3
¢
(%
)
' J

ddzv, d BGcetOdzd yd dedz' 2 9o ¢y 26 O®Hefdcad
sHWh j2 Lisdts?2, tslsdzts fipuiddjd2fififvis ¢Os  Hot@RHstEzy j
MecetstcdL sdzls Odz! dzOW 1R tc € alys kW M QjWdzlsLicOAD datz(
52 YOmlsd fesWddy, §tH GMOHBYd & Yjodsd I
ZOW ftesotsHWh OW fMistezClskte®, HtosmisdteOs h Ow fyw
s Yy desdz dzOf cOQo dzj dzdd, GHJ dzO cdzkzsddzi ~5 ¢ B
25?2 L Bdes?2, M kZHuHjdz dg @3 Msf tesilsd o dzj dzd § d3,  d3d
ColsstcOW B Jls ftejHMSOsdzvIs! MsBts?2 ¢ jtta" 2 CBtts
dzj dzf¥ BBHjdzd, fomMstesjdder § 5 tojLbkzdz SOOd3 dBOG dzd
2025 G6G6. [BtOhNOjls odedd30dedj tBh OW fMatsy Mls! tc O
sBi jCIstse & dsHjdzVn Hobkdjtedzs?2 ddzo jtedd dBBOcGdzedIsts
il dzj Slstedyj ME 82 dIBsHjdzd, oMt dedets?2 o 2025 ¢
tOL i3] tOr o M ssdRdetse s tsBI j S50, ZOR sHWh jetsmw o
fzdzC stso dzOBdz# Hjded2 2, 3, 4 d3jideEv jfldsigts tstietOy Is  Oof B as ds
tejf Hdzv d&OMm HftwjHMmMsOoadw jls LtsdO HJZOB]yj MSse ¢
fsdztsy j dedets? By HE fEERZIOBd 8 d 9. [ tddlststed dze ts
e dzze ddzder B (L dzj Chtesbs®scwO¥dy), OC d ¢dksd
ded s tsls j dzdzztced € ©) , i tsHIse jteHddzd OCIsdo desfls! Isj € Istsdh
Mlse z jdls ddgedzj dzdv » C Oy Eh jeotsmwy Msfteslsdodzj dzdv o L
fwisd dzjls. 1 OtedOydd {1 dzj StesdBOcdzdlsdze = ff OtcOdj Istet
Gy BsHddOBd U MEdi3d fsyj Mmodkd, MmMewL Odzdz" 3 M ¢t
fsdgv Is' fOLdoits HdzL ds dzj dzd 2 dgj sBR SHJ Bt HOdz! dgj 20§ 4§
Mdzj Hso Oded?2 oHBd ftesWddy ci stde.

FRFOFR-F2T GIASNAGFORD QG-

Q—DEW%SM&*—E;‘:&N' S‘FVOEIEE&S‘S“:KEE&
Q.
© - § -

§

26



v OCdd3 Bt jsHig, dzdff | dMMmdzj Hse Odedw f 5L 8 sdzd dzd
BsHjd didjHEz] @ds2 MejH" d dO jJ thdouj MElssk d
Mtetsjdzgdd d R OLOCIsjtodzr » tMise j dedetsmisw 7 ¢ dzkz B d dzdzts G
Il sdzzyj dedzr j] tOLtejL "™ HJ d3tsdants jodfjodzdzisj ff doisdgls dzpodiahis o j
B' Is! dimf sdz' L se9 Odz' Hdzw tyj deCd Mmsmisswddw qisj ClIsts
6 sHddOBdUI MEdn ftesyj Mtse .

Uccbik-ATUHCKNIA
paznom

Fny6uHa, km

] 0.5 1 15 2 2.5 3 a5 KM
t dMzdesC. | it djShtedujmSd) ooHjdd, f(ofbtsjdd j (6 6]
2021, 2022 d 2025 GG. &O fsWddj ci

RMMdj Hiso Odzdj or fdedzj des 5 Isjd3j CsMkzHOEmlse j dzdzgsets L
10210528064481-1.5.1).

1. 10@dzj o POlsg Stspdzlks Jdzdzts] Mistets dzd j¢ lodfsoEfiistsycdas 2t QuCdirdsdgdO
dzr 2 wwodkr ) /) v iChktsdzdCO d 6itHdEZOBIS O  j d3dets 2202Q tgMls | - RO
cdOdll v j Clssdzed ud ME s M) " @ERR.. w. 44

2. 1dtldjSltedud MS O IsdfslzmiCds'c cL ted?'L dasigdgr Qdat J) odj. tc dgr. 2 [ ur WBdH
J. 110B8ddz" S 8900, . ¢&. J/OQEdd.LdE 0. bR02HBFJjJddz@. uw. 45
3. | dzsddedzsy Mistesj dzdy " vd dpQde dazQ eFDUgs d ] B g dedswf fi
g rR.J1. [iHOjH', R. 5. skzOC W9 tosB.dzjfff rchEgiegazOBZdsd ¢d
istcdC tsdals d dzj dals:®jdz’ fif) "= HsticSsdz@Hisgsee | X [ j Y HIzZdzOtetsH dets 658 fd o3 tsL

w
w
9

27



ltfclleorvritEelrrram L0 JrrRUGSRY[EHSRM 1 [A[ud
I Cfrsvtdfot v rov LS YIJUr V1o ffJRrR Z@rd)xtl3s v

[ &. 1 OlsOulzj 910j, § Jsd dzO

1 Oz ydzOw MmMlsOdzydw  smmd2mMEs?2 OCOHJ B dzOESE 9
elenabataleva@gmail.com

o te) G5 dade § G 5 J GQUEBHNBISEI)) HES Sy JYars Y o dv b s
dzr = tojcecdtdzOn, -zl d r sy S dzd Y S ] HodyJdedw (¢
Cste’" , wOL dsdr ), M 2dydze ypfj@fipdz O C-‘kwffdigitzdody 2 , B o
Yylsts o SCtdgj ydesdz dlstscj tasdhsg BH doly df | W sl B & tsdc@3izd ¥ d
Ll dzH s jdedz" j, IsO¢C d {CLts@jdeder § Htesyimmr d o I[sts2
ftsdva 1JBdd. | O0detdii Uke Miso d lsjjdt tsde dgiedy s dafiztsdg jtsd:
wWdzdw citdzsedud MEB2 Mtej Wz j W o @GOl tof dzj © IOt B¢ d
B' Is! sB ZMmdzts o dzj dzr BdetcOydjq 2 wWozse dqHtse, HWBtedzOyY
Msodjd IsjSltsdduyimMSdrs fMddz d dsekls Mdzkydls: d dat
yifmmse, o bisd udhndj d 82k’ 1Y e jdn Sz icsdd
ciswdrduimédy dmmdzj Hse Oded™, of § sdzdg™ j d3" § d
9JHEIMWY 9o MdzjHkshds dOftcOodzj dzdvr: 0O)
T dzer 7 € esLHJj2Mmlsed® HJ Wkt s d teipdzo dzts ) s ¢b
jded ] Mt jdedesisj?2 fHtosweodz degdw BlsCdzdC O g3
Tl SCktesROcddbdsets kY [2,3]; o) Gft
B sdzj dzls 1 dzj CIstesd30G dzd Is dztidsts totf teyfzvizdz fdgdzd j 5t
d fwesy mMmodkd [4,5]. 1 SCOuyuifmbej fddj O
sdL sh dzs v Y I F IO P 2 BEOLISO 2023 ¢.,
sets dmsded ststed dzd so tsE 5 2z daSoflstelz & sy, G asHE Stz
YiMésets d RBOcddlsdscets fsdzi2. 10 todimbkzds
¢ si3tzfs Czls tats @O G dzd Is detsie sz A sSEAS to dff Lj SO dz! dzr = L
jBlls d( He zr ¢ tshbdH) ts dils @dp todg royY(dz' S et tsdzj dals ¢ j ts
toj B LOHJjtYS¢d l cafdigcDOYdifj Mdc dzp @B HHd diz0 dz' da
tcjedmlstcdtclzj d&3r 7 Mdec dzOdzse o Btsdz M j2 Milsjfj ded
BOG dzd Is desicdz f i@ fiy BOIsted 0 O I3 & tets Mt Bifsts B vz FAPigcddf € s 0
stewfpjddw, Ctltster j Brdzd LOtjcedMmistcdictse Odgr RBOC dzd ls

&3@3/‘\@@
o @F-o0 "H- T§
e g_cbp,*—'
oS gGHF I

R’&“:‘UWLS EQ T O0~F
= S

g=rozc e
oFH
0

=

o @

S B

<

................................................................................................................................................................................

] ,,,J, Y e L T leeispbariont T F— .";-ﬁﬁww;ﬁw&gmﬂ((l’b‘Hkltﬂw'i‘fwﬂlﬂﬂ'ﬁr‘{ﬁn’lﬂwwﬂm

F”WM DA bt A S b N

150 P 01 Tm

Fie: 138137ATSS

[z diB Al o &) dedj GBS EICO B L Bdj 5w i dd mel) &Okls0
¢

) i sdzj dzlsOnt NGl isasP eedziple dzsc s f sdzv 1 § BAMTU-GBO0 MisOyd
PhoenixGeophysics 1 jtedtsH dzOBdzs Hj dedw 10 d3qddzlzls

28




1202 2 e 164802 185002 155202
Ll i)

UM B At o dzj dzd j HtejHo jMlsddS e L j Bdzjlstowij ddy (22 &EOt
o Chdf sdzj dzls OF  j Mls ] flsts g teipdfsts dsw 4 1dzij & dudle (S G s Bl 5 dzOte | 6
Phoenix Geophysica 2 ®$B0OtlsO loj A H 6dzORdzé Hj dedw 10 i3d dzkzls

l OtedOydd SR tsdej dzgls 1 dzj SlstcsBBOGded Isdzsec 5 ff tsdzv
Bfils! MmewlLOde ) d3j - Odatst dzj € Isted wlj i@ didS friflstctdsjyo3 Orpliy Coiedt
fsHetslstsoCd BYOEO L jdBgdzjstewfmjdedw d ©® "BH] tj Oz
dz2" &3 L j d@3dzj stew j dedw d&3d dzOB dzt H OB Isfpw  H J W stedB3OYdd
9 Olsj dz' dets, d L oBJ dzy diatf  to dfGf to ®ROMA ety iz Aty ) Isofs voggdds, dz
sjdedo desmisd eOLBO" R o' Hjdzjded?2, ktosodz" ctokzdzlstso

B dzj ded® WL dUiMS IR §OwLOdjbess ¢jsdscdyj s f
di3d dzj dedv o MdMlsj BOn IsSCO , ¢OC thaly Hintsdzy ) 4 Bdd
fsdzj dzls’ Sttt o w©jcdhstedelk]j d.

RNMdzj Hiso Odzd j o' fsdzdzj des 5 IsjdBj cthkHOLMse j dzdescts L

1021052806443-1.5.1).

1. 100@dzj oPpOfsg Stspdzlts ddadztsy Mistets dad 4¢ lodedpistssucdis 2ig) CoL Pdigdsdg©
dZ 2 wwodk' ) // v jSktsddl{O d 6 jtHddOBdS O 7 J d3dets 22022 ¥l j -d RO
cdOdl v j SIssdzed yj ME Bets Mo jh Odedwy. [ sMEo O, 2022. uw. 44

2. 10l@dzj oPOIsp S50 J tuj. d dpQlztssdzOdzd d 50 jJ H § dzd W  detisadlyy Stii4g dizls
Lygdsdzd d de Moewirds M L jddzj stewmjdedwdsd 5 HOdzde' o5 d30G dzd Iss s,
dzts W d L2025.8..16," 2. 4. 819.

3. BataleveaE., NepeinaK., Matiukov V. Electromagnetic Fields Generated by the Earthquakes of 22.01.2024
Mw 6.9 (China) and 04.03.2024 Mw 5.4 (Kyrgyzstan) at Stationary Points in the Northern Tien Shan // A. Kosterov et
al. (eds.), Problems of Geocosmos, Springer Proceedings in &attliEnvironmental Sciencek.Springer: Nature
(Switzerland) AG, 2026. P. 36378. https://doi.org/10.1007/978031-929281_26.

4. [ sdzdststoddzdefs© b ig S Is s d3ts @ ) @)Wz vy js fas@rfidi -0 & d demM & B 6 tfs 3O j tc dzr 2
vWdgOdgdd.s.1 " BdD.1 Ols O,dzi19100B d dzvsCusp P j 4 BeGsian Journal of Earth Sciences.
2023.,v4.2%. ES4012.

5. Nepeina K., Bataleva.FAlexandrov P. Electromagnetic monitoring of modern geodynamic processes: an ap-
proach for micreinhomogeneous rock through effective parameters // Applied Sciences (SwitzeRahd®.3 . , v . 13
T 14. 4. 8063.

29


https://www.elibrary.ru/contents.asp?id=80661001&selid=80661007

{130 RYTUY[1RC L[ JJJLIRY[EHSRM R YgWA RY [ &SR
grlrtvd4d YtERIfOrLr?c (Sr1véoc sotrfRrRC)

[ . 1 J dztss thtc 5 H tisg) ,Midgzts.el, j taj. HR]. tc dvdis dztsB.C 5§ SC e 9 ,
1 s BLjdBlittezd $ykzs

RAY t ¢1, [ tsméeblorodo@itzfyfnd v ,

l 2025 ¢. Br zO ftetso j HJ dzO Cfh3fazj & MAz0Or ¢ ¢ € Y k
t OQRQH s ME 52 L sdz’ . -blso dfmfiplsiaiets s MO diduw &i3d o H-5 dz! 1
sbsw-Bod" dzt ftetso jHjdes RBICtotsmi2mMdsduyd MEtsy L sdzH d o
7101 (tedfm. 1) .

& Mekkrijarvi NS
) '_é,j‘[:\.. B

tdmMzdig W Cletsmi 2MdBBd U ME ) LBdHigehd @izl s@BR2G[fijdyOdag d d
S OLOdr CwOmdy & sySOdd. AtOcdjdls moj &k dL |

RLABjtoj dedwv fHftesotsHddzdm! o 7 IstsySOn, HdozddO d&GOc
zv Mmoo ddzO BtsdzZj i 10 € 3.

[jltsH BdStesMmj 2 mMddyj MS cldshw tsHizav] toaso ZOadztf jv dzdf e dfd3g i
9 jtolsdCOdz dz" 7 ¢ jtdsdcdy MSdr dz] cSsEdH dBMis j 2 Mdets
HO iy ds MW stcdBzdzd teso Ols* Mmdzj Hz¥ h ddi3d klse j tey H j dzd

-1 ¢Oyjfmbej dMmdzjHEZzj et MdedzOdzO dhftsdz? LEzj s
heds®Mj eHO ftedmizisMmlsokze h jji d2O ftse jtendetsflsd | § dzdzd
Ud MS dd3 o tsdzdzj ded § d3.

-1 jwelsdS Odz dzOW S sdsf tsdz dzels O Mmd3d " jded?2 L j dzdes2
o jtelsdC Odz dets? Ctsl3f sdzj dzlsts?2 M3y M j dedw W EzdzH Od3j dzls O dz

-1 0 tdiBfHlsd ttOMf tesMmMistcOdzj dedw ftso jtorn dztsMmisdzr 7 ot
Witl SCOL" 908l ¢jtsdztedy MEj Mtetsjdedjy dO tsf toj
zso ddzr Hdzddzr MmMtslse jlsMmisekzs h j2 o tsdzde .

rdzv  tej OdzdL Oydd [ btejslzjlshm¥ &BdddBzd] wdd |
EMisOdzOo dzd @ Oj Isfqw  dzg@ dzj Cslsstesd3 kHOdzj dedd Is d3j f
MsOdzydj 2, tOBBlsOs N j2 fMmMisswdades d dMmfsd L 2] i3ts?2
tets? cfjtojHoadydes2e Mj2Afidisdzj Iste dMmf sdz' L zj Isfpw H dzw
sOn (BB ded BOdz! detsj otej dBY L O dMd HOdzdzr = dgO tsHdztsc
fj 2MBsdj ste HdzY §shdjHizehdns dJLBjjdd2 &s)yjls -
LEzdz sOIsj MbsdlsmMw Hokdij cdzOY COIsddzO ttOMYytej HJ C
ftddstcOdzgj dzgdv (st jtoj yde" = o tsdzdz 9 H tsdz dimmdzj HIzj i3S
hEdzO ftosoatsHddzdm! Htod fsdtshd Istc]j oAt diNDdzdaRls dz' G
dzj SedvdeddsSlstctsdzdztse 5 ftoj SBtoOL 59 Ols j dzw .

30



Ko jlssoOw ddHndCOydy Mmoslke jlshmsakiEkL MPkedEikd, |

vts jMmlst c¢cljfdzr je yoajlko Mtslse jlsMisoalkze s dzdL S sMC s
MsC sMS stesMisdsdiglz. 1 teddvlsts Misskdashdls! ddLCsmns st
dL d3j dzj dzdzts ? , Wdzte JHsf tesdzd YO ddts?2 McpBERO HOY sar f
mMetetsMmisdzr | tSldetsmwils € dzgj Otk j dzdz" d3 € tod Mls O dzdzd
detsfdlIlsj dz/ dets RtsdzsHdzr o5 [ 3] .

1t ftsdzzyj ddz" &3 tGOfnl]’tGJHJdZszq’ B s cdzzBddzj €t
fctf jtoj ydz' » o tsdzdz o H tsdz d ) fy dag @Gixjizjj ddss & s O tf AoHsAE@Wdzw y @ fi
(syc® 03), o' MM ssmisdOw, Mttslse jlsMmsalzjls ¢
Mo jtelsdC Odz! des?2 MstckzCIsktets? Bbwsmquwiws dzd L € d
ftesWddv ftoj HMIsOs dzj dzC BUsE il P d i ERB IsBIcsd F MisC 5
1 dzs¢ fecOCIsduyuiMed cetedL sdzlsOdz! dets ff jtej M) ydde Stelzd
cOCIjtedmMisdS OB dzO@ cdzzeddzj 5 S 3. v jdzs ff dzOflstso s
9" n Cd. I jtosWisdets, Isjdzs Btsflzj jf tf ZBECWHE] s | thpidsd @
M okdzC OEAg@®Y Wzdztiz” d3d § StotsH O3] .

tdmMzdisg A dL dujMSd?2 ©OLELjL BBL 5 ftesy dd
{ OBBISO orf fsdzdzj 2O o ©OMRE OR ctsfL OHOddY RAY [ O .

1. [ OHBYMEOWw fJtoslsjtesL 82MEOY MtekClskzte® ( dHotkFadv ,
1. zlOtese . 1 jlktesL OoatsHmME: sOte1 A t d1, 2020. 435 M.

2. | tteBOlls.d,C swls ¢ Ddzso O PB dzj190C I des d3j tedesMisd W stedBzdtetso O
Meitsets ftsdzw ftsH odzdwded] d3 dzsC Odz! dgf = G Bdsedud M dr daj BHdas
mMam dL SO | Jj digded . o240 BH. -

3. | ttBOlsdSBe ¢h. Il B GRSddjsotcjiLlzdz! sOIstse djIssHO d3d & t
fted dr eijbdteduimMit? dhsjtfteilsOydd /B (BIJsdcdu1 3§ cjts¥id

31



RYUVY[1R[ JRItfe8yrgmosvtuvsvuot so¢fvydusr [rufr,
frestduwrefRrRYyrues 1l 1V J1vrrRtLITOLVRC (ff)

[ [ . 1 J dzs'p sfets sl Miesou M ke, | ZJH O] o

'RAY 101, [ thEebdodo@itiynd v,
RIde 11[ {61, IjosBaofs@eldfRa MY shidw

[ Jlstsd3 2025 clsf dgj CH@aRG-@ B§ thudtpdfsMitsets dL zyj dad
CGdHtetsIsj ted3Odz! dzts?2 MmMdMmisy d3r (¥ 3 dz2OVY s OBYOIECO) f totse
MEtsd LtsdzHdetso Odzgdjy o jterndzicts d dedydzicets Isj todzOadz
BOMmMmde O.

sth jdzj o€ Owtcts B joRdstnef fits J 3O dzj f sMtej HMIso j dedzs
BOMMd o 53 -SExfEEYEED scts oL OMISO, MsmMisswh ddz dL
SIsH jdz dzf 7 Bsdese jdede" 7 fsMmistetsj & [1]. [ OMMmMde Bt
MjodtsCkted dz MC 536 s 2 j K kg flzls 45 1y dz jisHfiplacas jdz + o sdzs yd
MEtsets BOEBOdYJ MEtsets tSYOECO, tOMYf sdzsy j ddsects o
d ) ftesMmisdtcOdzd v .

{MtsB j dzdzts mils+ & stsh jdzj e MC 52 GdHtetsls j tc B3O dz! - dats 2
CGdHctsls j ed3Odz! dz" 2 L tf sc®dgpgePy, o dzth § BEedi" I MC s d
stsh j c;afr]Qtsd:s IsjtedzOdz! dz" = fsdzv R (] todBsOdats ZOdzd 2 ) .

U jtleBisOdets 30O dzd d tslsdzd yOs Isfiyw P @O s tzOdgd § ts gzt 6z
zv, MmMsOeatsdy cOLBo dd GdHeslsjtedd. | JHcI] BRQYdzsd
Yd e jtelsdydtsets oatcj di3j dad, §smMitsd S ydleojtelsdyds j§
sj ted3Odz! dets dL d3j dzed dgdz" » H dzdtsyj dzeso ™ 7 Blsdtsy jddwa |
9" MCOL ' 9 Odzts ! ftoj Hi Sdztsy j dad J , Ylsts Isj tedzOdz! dz" j
Isi f zO [ 1] .

[ilbsH BStsmj2mMdddy MSets LisdHdtetso Odegdw ([ [
ghikzh jmMlse j dedzes 9 JjtolsdSC Odz dgr 7 G jtsdzsedyd MBGr Cdgj sH

rdzv  tj OdzdL Oydd [f1 btejslzjlmy KBddddzd Heo O
Emls Odz0o dad® OgejsMtslsstetsds kEZHOdzj dagdd tsls o MlsO G tetso j |
MsOdzydj 2, tOBtlsOsn j2 fMmisswdades d dMmftsd L 2] dsts?2

]
dz
|

tocts 2 QUJtQJHSdeZiSQé Mi2mBssdzj ste dMmf sdz' L & j Isfyw  H dzw
sSOr ( i3 dzd BOZOfztbfd o P dgitz' = dzO BHdesd3 f 2deS sy Mismlis
Md 2B st H dzv UBMWJHE““dn dL di3jtej dd?2 dsydls B
f sdzz yj ded Vv M dzn to s dzdz" = Oq’c[fnc;? l ¢cBOLtsats2e MlsO
~nBHdI MtcOo dzjdal Mzl mtEdry dgdds dr Mde dzOdztseo, d s tej
skzH O d3c[§tstsfr]42fnd3cf1uanISGts hzdgkO A"/ A' Hdzw € O H S
ftso jton detsMisdets? otsdzder . RMtsdz L W MmowrL+ d&ixHE YO
tcjrtsH 9o ftshilicOdhlbs k€ dizids ¢ OIs] MistetsdIlsmw Ho Zd3j t
Gz ddzy SCBdelstcOMisses MEBetsMisj 2 tOMmf tetsistc ©dzj dad W
Wddzw. RLBJtedddy Mi2ddduyud MEets "NERBO ftetse sH d dzd f
BB steso6 CMEND dzOSC iz Grv-fodziSldAs s dzdzsec s ftoj sSBtoOL 59 Ols j ¢

Aa;lstsaow qdznd S Oydvw Mmoo jlsMlsakzjls MEtstesMmisd |
vts My c¢clkjtfdzr jé yYyojlo Mtslse jlsMlsokels dzdL CtsME s
fr]tsgisfr]gtstetsfr]lsdzisdyz. ltcddew sts lin@isldasd)d 16 to ts Waff dz€ s € tstt
dL d3j dzj dzdzts 2 , Wdzte JHBf tesdzed yoOj dzs?2 Mmtej HS2, M fsort
MetesMisdz §j lsdesmwis ¢ dzj deOtelzh j dzde” o5 € ted Mls O dzdzd 1
dzsfdIsj dz2 dets R tsdzsHdz" d53 [ 3] .

RLABjtoj dddw 1 tctso tSH duddedifizO odR3OGA Mit @D tsc s iBd € tots
Wddzw mMmMs@eaddzO Btsdzj j 17 €3 (tedfm. 1). 10 fHftesWd
Jd B J - d d Hldejiste d3ts O dzts B3O dzd W d3( . ltedf tse J ten dztsils dz |
SOtcj &zC ssBtcOL dzts?2 Wistedyr, COCT g dzted € s s HH

32



[ &h desinfsj o ' | Mlsded d,-2 COOCH.§ tefOjp iylsisy LdB®OY j dod j M6
wideds Fgb degel jdzj omMSdn bjtekcOdskOdd?2, dqdisj of t
@O Mmddr des L k) daj dede' & EdHEBIS] BiOddddsdl | o dz
qaszh jMmise j dedets Misj Hdzj 65 MsMsOe O [ 2] .

c1.34
gg o
£z g c1:30 2
C
£ Y %ém 167113

'§§¢c125m Fy ;

4

17:378:55m

{dMzdis O sdsy j ddj Mi2mdsd) stss shjdjofMSses o kzdS Odzd

1285828 HQ QY RN GROVEVT 0 U T 2 3 8 5 SOIJUSINGIE 8 5 88 2 T 0
5T T E 5T ET T L5 T T DT CLCOEGT T TET T E T T L COTDOOOOUONY O U9 9 99 d q
T T T T i T 5 15
— L
— "'I
| .
- m
s
55
N
£ &40
—0.12 5
10 - 2
-10
5 I I ! I L ! I I | 0.0 15
0 2 4 6 8 10 12 14 16 18

tdmedgd s drdud nc¢d2 woLwiL [f) §t feswddy

t OBtslsO o' ftsdzdzgj O © @RS OF cStsML OHOddY RA)
{ OBElsO o' ftsdzdzj 20 ftod U d dzOdzMtse 52 § SHH | toy RF2008B MM d 2 S s

33



1. JdHEslsjtedd sthjdziomMitsts ozl OdzPYigh seits dgO M fiydjoCdz iy ¢
Pl aefdul deitse@utetsls j edsOdz! dz j  fydvin lss Qigls vt Clsfj ted jdgClzde tcisl Hits@ i ¢ ez
otMmMistsC: 1111 A ¢ uBdut . 1976. . 58

2. Ntsddso ORde J dzj tdzOY ¢ j szt W G dHEesIs-§ B®R3Q s bt B2 39 & &R
yd M¢ s2f fifeodd® j tets. iR 025. 454

3. | BB OlsdStse ¢d. Il ECFRIECPEBE HOIsses d@iIsBHO BIStetshmy 2 f
ftcd drn cjbBdseduimMéits? dqakjttiftilsOydd / B(B)Jocdecd1 3§ cJjsWd

34



fruvfrrRyprdgsrR[ ¢
b

VA1 vt s{tdlam y(f{
Arrvt of 2 v L1 t J

o SU3 R R
bSO ¢ mrRIV I rerea3ltcefoun
¢J. 1 jidvh e
RdzmiIsdIskzls dzj W JGOLISE)ISQ citszséedd d citsWdLdsed dc

ts f) fiBglyashovA@ipgg.sbrasru

]l HBCd&OH] fdmre0jlmw 1 otds ydvw d&jlssHdSd Gt
j 3z Istew fixjiyla 2 HOsERD ] ¢ dzZlstcOdz! dese s 1 02 € OdzO, [z fiydzt
2 edfsyj delstcdj 2 e.

#lsOtelstse ™ 2 fHHRtSH BOLJtetso OdzMW dzO o' Wodzj ded d ¢
Htsd3ts Mdzd y 08 hdrn COydfMmlsets tjLbkzd sdtekzes h jets
m J i sleas dzsES&daf jf dzd dzj Mtstslse jIsMmisadj MisOtels
04 B &3 2O M2MBScLOBd] otej i3j d2Od3 o Miskzy dzj dad W

fjtcotsd3 1 otsdzt ydquosdadesd3 1 sOf j B'" dzd Y toj H dztsy j dz
LOHJQfQISI%de&EOMdz (M shdBSCBc?2 fftcjH]Jjdzj dedWw o tcj d3j

~orT Hjdzjdzdj dzO dMAosHdy & LOYdMWE CtdStejlsdscts
seteOdzd yd ded j i3 t6j cdMmisteOydd + fqdyd dlsteOdz! dz" di3d O
o4 lsmisadj ote] d3j dz fipthidamyjdisifide?] dédefs, dzzyjoe' » bKLOJ S
M stesMisdets?2 dBtsH J dzd ;

-sBd My juidd] cMCotsL dats? dzisicCrfdgdef € | § tdfttsuizlzniy Qlzdss Bjte
dz = 1 sOf Of (dOtewWHEZ M otcj d3j &2Od3d o Mmiskzy dzj dzd 2,  d3¢
HEZzOdz' dz FORG tdEMHIXs d L dp®s) j, dzddvin fustslz' . 28 sfqpw fted § sHB
CteOBBdzy dzsC OdzdL Oydd o COyjMmlsej ftwd = d SCtMme j d

My sdz Lso Odzd )] BhSEsSCshfsdj dsde’ 2 ¢ teOHDY j dzls dz
fted dlsjtOlsdo dzsdz § sw@dBiz] fHymmlip®addteise

4 fBsh! & HOdBSES (SHABHO B' ds d&sC OddL s Odz
WisjtehsCd [ 3] .

I ststes? 1 otds ydtsdady 2 (sOf Ystddtese Odknw o &t
ktewfjded2 2001 €., CGHj Of iR el tdijld gl dem W
Hypoellipsely L OH j2Mlsotso Odzedj d@3 § OtcOd3j Istetseo, dL o dzj yJ dade"
sd, LOyoOMmkkzy fHJtesotsHddhhv yYjtojL OdtsBBOdz' dgts -L O r h
otsdzdz 2O Ctotso dzj LJdeZlS? C e ) s fif o3s \pEBE)) 1dzd77dy i) ts E
dzj CBlsster n MzEyow s twjhjddj daj fBHBdEORZSM! oG8

[tceeddi3sd dMMmdzi Hse Olsj dzZw i3 sOCy j B dZO tsdgj Y J dzc
fts cteOWdC O3 | OHOIsd HdzY BlsHjdz dgr 7 MtsB" Isd2, f{tod
ftcQoddd v MdlskzOydd toj SR dzHlzj sy MmMlstetsdls! Mk BBOtEC
® BBOBSSIsCE MtBr Isdwvwd dL yjdzjossets tjedtsdzO, L OC
dzddzdd Vp/ Vs d dimfsd Lso0Olk! 1Itsls WdSMmdteseo Odzadz 2
mMegesd2 [ 4] .

VEOLOdzdz" 2 ftsHRtsH, fHtod oeMmj2 Jcets tBsMdzseo Odadzts
Hdzw f sstesj dzgdWv MEBEREBOtcdesets ctcOWJEC O | OHOIsd dzj SE
ctecOWdSd JOHOId (s tlHjd d &3 M Isdv i) , e toj |
Bdzj BBdz' & MiBrisd?2 §jtejdsmvismw o MkzdkkOtedr 2 ctcOW.
tczs h j2 dzdddd Vp/ Vs. g dv tjhjddw 1Its?2 ftossdzj 3"
B'"Isd?2 ftoseotsHdIs! ftesyjHikztcl ftojHOOtcdlsy dz' daets? dzts
Is sy dasdg@yj dedv Tts. JtesosHdlsmy tdZO0 tjh jddid §tow d
Msetsd @ZOddijd "dr CoOHEOLBo) M dMmftd L ibd6na | &
6. 15 Cdis/ m; orftsddy jkmw fjtijBtste tojh jdad?2 6 ¢ dzk
slsptsPdigdzdsd dad sz s tOL BtetsMO VYp/Els Odzyd sdzeder 7 L dzO0Oy g

35



AN dzOdz! detsj] dzsC Oydtsdedes tojh jdadj YtsHBdOjIsmw
dzj dzlsdzr » M stetsMmisdgr = dBSHj dzf 2 ) 3] dzd dzdHyDelligse@ o toj
dmf sdz! L s Odzd j d3 VYpO'& O dgjjLipjaitlzedz” s sd i ddzHdo dH EZOdz dzr =
Udted L wdsmdtesepsfblzy dzd dzd ¢

]l StH] HOd dzgj2"h dr tOBBl 5 tjdasSOyqRd 0Bt Eda
OQolstste ofMmlstej sdqdzmw m tyjtejHdZ i3 IkkzH dtsmlsw idd: o
ted sH MyesflOfd Ot jtedzr § oLt 97 dzO v jtoj 3" OdemC ts
dzz dzj o 52 G dzkzBddes? YOO, fHted 1 Ity dzsC OdzdL 9 Odza
Mtcj Hdzgj B3 2O cdzzeddzj 7.6 Cd&3 (9 HJOfOLtsdzj ©Is 0. 4
Bddy ts5B KO ddsoCddgtidz] dzd j 63 H Odzder 7 s tslsH j dz' dpiVelz MtsB
2O MkzBBOtcdsds ctcOW Sy 1 OHOLd. Clbts etatstedls s Is:
dzzs dzddzgds tSYdHOj B s M Ojls dzOHj Y detsfyls! toj " j dac
dzj stse) o kh jddBy desEifls@fdz! detey g tseor h jdadw CBlsBtets? dz
Cztsdzgj dzgdj o tOMyUjlOrn fkljdk syjdbd jets ydmdzj dzdzts
kZsC OdzdL Oyd d.

rdzv emjnrn L JdRdZzPBBBMjcdd?2 f2®l Hj 2O HBH Sdzdzd Isj ¢
fsdz L 5o O@aly'j df trsClsH j dz' dgs § 5 € Oy Mas(dsky sifids0 disuidf s dz
L 20y dvdddsy ttOmMMmudlsOdzdzr = o ~AtsH] ftojHOoOtedlsj dzv dzts?2
sYyj dz2C O tslsC dztsdzj ded?2 s cdzzeddzj, ftsftcOoCd HEBB OO dz

1 0 tod Mk dzCdg0 fALdlolk Gidg! dzOW dzO@ dzOMistswh d2 B d3j dzls
9 O hOovw ftetsyd MM Gsdzkzyj ddw Wddod dtset tjh jddw

| | = ) e CobbiTne 1 Cobbitre 1
CobpiTne 1 C’OUBITHL’ 1 CodpiTne 1 (.(J.l]bl ;‘Im l] B — HoRaITOHHOE
fp.eMe‘Ha . ™ tlthBipl{TﬁfuTb- . Coanitenit — rpa@nx Bamm —» Hypoellipse |—p pesynyTHpyIowan —»| pewennue
Rt | 2e2 o me T rpaduk o 1oits T CKOPOCTHAA MOZIENh € MOMpaBKoii
Bagaruc | - CeiicMU4ecKHe CTaHLHH,
(HKCHPOBAHHOI CKOPOCTHBIE MOZIEH
| ot = 5
| Cobbrtne n CobbiTHE N E;[I:I}L\H CobbiTHE N L : Codprrue n Codbrrue n
| BpEMeHa |y mpenmsaputenb- |y P |—p| rpaduk Bamatu, |_!  CobbiTe n JIDI\EIIIHJQHHOC !)emelmc._b TonmoRRoe
| BCTYIUIEHHIT Has JIOKaIu3aums 1o, Vp/Vs Hypoellipse Rea}nmnpym_f_{ag peLcHHe -
| CKOPOCTHAs MOJIENb C TOTMPABKOTH

{ d MidasEdzS yd sdzOdz? dzO" MR j kO fesyj MMO klstsyds dzdzs

t OBSIsO o' §f Sdzdzjteds@ S Ot @WBROR 1 4 -202600HD EWZZmMdBBsctwOo dIlsO
dzj SHdzStesSH dzsisd L j d3des? S tster wdedted o MmMewrd f jj dzOftewy
cOBBISCO ddzlsjtcOSIsdodsr » or ydmdzdlsj dz' dz » Isjrm desdzig€ s sfistps B s
2B Ui MEdn dBsHjdzj2e.

rodzsCoddL Oydd

1. 1 jdvhtse ldcjH.j dfdg BsHdyd MSdy OMyjSis ¢
UiMSdd HOdzdzr &5 © vyj delsteOdz dets?2 yOfmlsd ©R4jtO 10260k // 4j6

2. skHOddmMS sy L jd@gdzj stewmizaad SLQ%®j12 028D ¢c o] ( M 505
BOC M 2 Mdzd ud MY d ~A . dz@Ghs. dzsuHizjd@fdds@dzy 4.9 Q@,. ./ b . | st Fip] o @dzy
dzs?2 Mj2Miesdzsedd4. 2472132 v . 48

3. I jdvh tsof fliejHjdzjdzdj MC stosmisUasRr difs H delsiad O dz'daiztS Os L 1) EFHASR
skEHOddME et L j@gdziIsewmjddw // IssfteShml.ddj & tedzs?2 MmJ 2 Md3

4. I1btelddf OysweOddsdy | ByjdSd fsctejhdtsmlsj2 o ©ftejHjdz
Sotej d3j dedz’ jJ B IstsH 'Y tasjslde@pdisds Syfj 2 deftoiptstgiceddufiy ") SXUVRI HIOjdadsl hdzOte ts H
Bsdzse d yj My Sz CiLtede'R)j dalsw plais 9 2 0 B HEL Qdzsoa dySts. [ Bdad dzmC: A
022.

5
w
w
r

NS T

2. w. 23.
5 1§ dzih s ls@sydzj dzdzOvY e diftsyj dzstedv € stetse 'dis Gusj MR IS O] o
fesmr ddoyJ dzj tedes?2 M 2 MddsdziB.dd6.2 2024. u. 51

36



1 J1 30 rovi3c vtesddf1d rovrt 1 o1 RC O3 durRUG [
R I fwuvfvyr a4 ¥JLarrtrr?c 10850 f/ ¢ sds sfoy s 1}
S SUJ1RY[LHSRM 1t [Arwuwf[)l 1 1¢é¢Bs¢f/?2d4s B [ RAU

5.0. 1P Q. 1 kfdse

Rdzmlsdlskzls 6 jsdzsedd d Bde teOdzsedd dd3. 1. &. usB
yura@igm.nscru

1 i Mdisslstew  dzO0 BOMh s OB dz'
MsOdzso dzj dedv d wOLadlsdw 10O
ydv rfesdsdscdd kjSlstddyi
Csdzdyd Mso © HOdzdz" = dL tcOL dz
cHlstcOlsdewOYdyjMSdn d ¢j s
5U.02C0Odz, MH,j ZOd o' ofsH s ISty R dzsd Hdzdlsj d
Bj ZO HEs dOMswh jes otej d3j ded 15 szsgdz@slsfqvowtg@mm
(Hettese jdzdzr 2), (-s0Odeds Fdzd s 5)detizts® 2 MBL s O gadztiz? 2 ML g
(otOLd2MEB2 Codzagdisd J BIsdodzef ZzdsgPe OCIsdodetsets tod W
LOdzdzr 2 f) tesfMissds OMmisjdsmM jtor . sOyHEBREZ dL | SOf ¢
slso jlsilse j dzdzts § jtoj Slscztsy j dzdz’ 7 Cdstecz®@f By IS e © ddd v |

1d%d ftedotsHWIsMW HOddz J| btcj CSsotsets HOIsdteso Odzd
LiejdzdY © Wsttdh3dietseo Odedj cEttdsets Mottty jddw 1 02¢
dzjets otSsLHj2Misoadw Hoelkn ¢ tddzdL dtsdzdz d2ts 2fn B disodj2ts ¢ jfiy
4joistgls 02 MS et d dZHcfor]QISG‘IS Ctdzlsddzj destse ) [ ots
J 5L Hdzj-R O dzjetg 160 Az @@m d dAf daq sy jjdels d ydatsj o 83 daWdzde f s
dzjls) . 1 Odztsy j ded § okzn Stk dgr 7 IsjH Gsdadiiad yfy dgts > dets 2
kkter BOMM, 2 datso q q EMOHBYBREEE dOf sdzdzj ded v, ¢
ftedesHl d daj ®EsSckls Brils' tBi jHddaj d& © 4 HJdakz
CO2dzsL 52 MO BEts BSMOHS s5d2OC 5 dzj dzgd v o tod sl 8 ORRID AT -
MeoOw MmdMmlsj BO MHodcetse d My oWy jugdsonj tdsfiiusias o8
Lbzd 5Ol HOdz dzj 6t® o6 LdHjPSEe ftwts drdrgHLts] d .

Mmdzj Hise Odzd W  sMdzd HC
Odz' MS 2, tcPYW b & tszMmis
n MtsBrisd2 o 102¢0dz
| HA U@ ddrLdg Gty B defstasay'
Lduj MSdBj H Oafes Gzdzj d2
~nMilsOH
Y

] ©OBGSBPR &P 4 Odz0 dedjLig¥ doL jdsuiErSs] 7 HOdzdz & d tjL bk
tetso Odzd Wd fif SE O] 'O daOB 6 OL 50 Odgd W ¢ 3 dzgts? yYOMmlsd wdsd
Wlssot?2 Ltsdr . Jrwodjdyr {otds ydw tjd jHO d Is,
sMsdtcOddw -} B BPREOESHES 1 OdbkL NS 8¢t -Rte] B |
ssBMS 2 ¢t sigtse GEOYiPdz of tc@Ridzj i3 C OB sdsj d B' d2
(111400 Bdzdz dzjls) COC-[BEsh&sB OIS o6 jodaf s | j J

tcdzdtetso Odzmw Htoj HHEZGBOB?2 totsedB, Colsster 2 o
sdzlsO HJjWsttddOydds 0o dlz lsitc 'y OMntsdelsdlalzj dz s dzj yj dz o
sOIsCd ftoj HC Stodets Gfsm tf iFEHB® f tstHasjcdgztsh stetsh 5 Mts
MCts?2 § ZOWtedsr © ftojHjdZOR l1tjHBO2COd MEBGE
1 02C0dz ME 2 toddifiisdide sRIs detifiy B dgdn F @dpCttse | detso ™ |
hjMmlse j dadets BsdzOMMmser | lsdztsy j dad v, tcOL H J dzj dzdz" J
MstezCIsktedz” A&z dgj Mtse dzOMd W dizd :  tc QaiEdidzd)jtali jHddig] o 42 S 24,
ks ots@dzdzj C O2 desL s2MCd2 i jBj6d Msp limise kRO Isfiyalz' d
otsLHj2Mso-ddls@Iphieests Ctsdzlsddzj dzlsO dzO w j o jtedzlzts [ o
Ctso" d@3 HOIsdeso Odzd j &3 dzO et ddets? Isjtetediststedd A J d
csdzdv, | tsfmssyds 24 ©@j 6F HEAP dalzdzak 0 dizjj sz

]l HCd&ZOH,] ftijHMlsOodzj dz@ detser j HOdzdz" | Istcj S50
Wddzs, MjCkhjkk 102C0d ©ls Ghstesa® [d Dtd yYj e
1 02C0zO HEts 1 0oL ddzmMCts?2 of OH( dz (Bsdzy 4 20 ¢ te
fsdzbyj dbd j B4y stekdteso Odzdd 65 BeOdBd) dds 1 02C0
fjdej f dzj dz20 L O7 O sdgdixfgH dAfGIsBHO" 2 B' dz sSBLOL 59 Odz dzO
37

TQussEgCREg G
G)Q-.S‘E{UTN'OE{QQ- &=

1ng


mailto:buslov@igm.nsc.ru
mailto:buslov@igm.nsc.ru
mailto:buslov@igm.nsc.ru
mailto:buslov@igm.nsc.ru
mailto:buslov@igm.nsc.ru
mailto:buslov@igm.nsc.ru

i Mieslstew dzO G jtsecteOWdud MSEkEy BdzdL sMis! (tcOMmflis!
sty dzettsB J oy ' W 102C0dz0 dgjdzi 4 60 C€d3) , IsJted3dy
Iso j dzedets C sdelstcOMmMisdtelzjls f Isdf duyde di3d Isj € Istsded yd
, Yt fLeotsdwjls fMHj &zOI: or oetH' © fteddzydyc
H destsfids sfy detse s B jtojetse L jteO® 1 02C0dz. v jted3Od
, MHj dzOdzdzr | s OfOldlskz dL fwisd tBttOL ytse
dz2 Mmeatyd, t©OL dzdyow ! dzd h ® HjlOkYAR, d f¢t
:ils@u‘frplzlzzﬁd3®{uq’5, LOSCtsdzydoeh s mMw dzgj fsSLHdzjj 70
YHjdedj dz2©O 100 cteOHEMse o YL HAz] &3 dz3.3RkE,  Co
dzdzfi’ IsjCltsdzd yui MSCd2 fsts?2 o CO2dL 5.
OHJdC Odz! dets Blsdzd yOr Isfmw  sis s tstdsRd ¢ EOBCHs @il tsolg GateditE
sBjte!' W 102C60d&zO. 1 JjdislsteY dzO® tOL dzd ydelz® 1Isj Cls
catsMissydsets fsBjtej ! VW Mistej BBlsj dzt dets 57 dzOH d dzd
f sdzj HAzddgd dBdzd sdztse  dzjls. | sPLEBsBERddk sdb] BRZG0
s lsfpw d d@GiYHE MBB2, Yyt cetottedls B tOLd&dydd o
dzs o' Hjdzv jIsfqw Mistej B3] Is-Y (' dzs PH B R) O v Pdzd s Mdzd H dzq |
sdeseo dzjls, vyt Mmtstslse jIsfise lpj I8 dzkk pA, s d&fdg,j ME s dzw € ff
SBtOL Yytseo sy dets " Hjdzdls! L HdAgj 5 dzsots2 ff jtod SH
osMmMssydeséts Bjtej e O 10200 MEtstetsils! tsh dzOY H j ded W
fjtedsH otej d3j dzad, H sMisd cadz ouddgdaOlaljj lslzd @ Is a3 jslsiaf iP5 1 ¢ lFs |
Ma, SCtlstster 2 ddscddd dhmhmdzj Hse Olsj dzv &3 MydlsOj Isfmw
SBOLBOdzadW L jte® 1 02C0dz, fts HOdzdzr s Istcj C 595G s
tcdsH or MBCB2 IsjClks@d Lty CLIOd s de®Ofllsd ,dzO Isj C Ist
fjtedsH otjd3gjded. 1 tsdzzyjdeds §j tojL zdz SOIsr Iktej Cts9t
bsd Hd&" HOd dgj 2N j2 HMSEMMdd & otLEOMlS] J102CO
MCts2 (f sBdzgzdzded j dz§ IS[T-11fplstczC Iskzter

NOocF OO

e, O @FIFIIC D TO
—

t OBBSISO orf fisdzdzj 2O 5 ctsfmizH Otefilse j @AREOHKIB). L OH Odzds R[] © [

1.f Oy lUbprteoOmls d ¢eitHddOBduyui MEOvY ftodotsHO BMOHByYdkets o
J

d cjsW q’Lq’QO 201244 s. 53 (9), Mm. 1219

2.1 0 1.0rR2.C Odzr M Syddad staydjdis : (| B sayj Wds d ydzr 2f teltsfHdzCtdsH  Hazds § dz! dezts
odlsdw fr] fesLHdz 6ts d3y dzO ftsH otSLHj2Mlsodj 3 tOL dzd wgesh  HzPE Is s
BIJECO d jcBBAEBY JIsde®89. - 4, Mm. 467

3. GreenP.F., Duddy|.R., GleadowA.JW., TingateP.R., LaslettG.M. Thermalannealingof fi ssiontracksin
apatite 1. A qualitative description // Chem. Geol. (Isotopes Geoscience Section), 1986, v. 59253237

4.Van de Beek P., Delvaux D., Andriessen P.A.M., Levi K.G.Early Cretacgenudation related to convergent
tectonics in the Baikal region, SE Siberia // J. Geol. Soc., London, 1996,\p.55%3523.

5.Jolivet M. , De Boisgrollier T. , P «t, Byzov C, Miroslico ur n i
nichenko A.l., Kovalen& S.N., Anisimova S.V. How old is the Baikal Rift Zone? Insight from apatite fi ssion track
thermochronology // Tectonics, 2009,v. 28, TC3008.

6] stetsdzytseo ¢. ¢. , v f Hiustzcdy QEO2COdzr MEC OV § sdzd - tc5dzdzOW
({tsOofr VWottd@Gwwk®®dadds, JMissyddsd ttOMf zOotse, ¢ J-38HJddzOdd < O)

7. Dobretsov N.L., Buslov M.M., Delvaux D., Berzin N.A., Ermikov V.D. Memod Cenozoic tectonicsof the Central
Asian mountain belt: effects of lithospheric plate interactimhmantle plume. Int. Geol. Rev., 1996,v(8430-466.

8.Del vaux D. , Moeys R., Stapel G. , Petit CPRalgostiessyv i K.
reconstructions and geodynamics of the Baikal region, central Asia2 Raenozoicrifting //Tectonophysics1997,
v. 282,p. 1-38.

91 kmdzse [ . [ . 1 iHddZOBdUI MSOY fedesHO 1 02C0d MEB2 td
ZiL 02 desL 5 1 WWJiCIls HOdz dfirctds pla 2H jofidEacfofemm ¢ (s dzcStsdszd L 2. |
WdLd<¢ o, 20912,M8Md.5553, -~

10. uvtcOo ddz ¢,[J 1 de®gzse 5 [ ¢ . AT cOdzS s ¢ -lapj. tg d3df ydi~miS v
L oasdzs ydgw | OB 0O2¢C OdzJ W CO2 fesL sdz] d3|ng © i35 Blicdsigiesidapicwiev s ¢ el 1Oedrd Is O
cdv d eitsWdLdP®O MO131A.3018 . 64,

11. Buslov M.M., Kulikova A.V., Sklarov E.V., Travin A V.M jsozoic Tectonothermal Evolution of the Zagan
Metamorphic Core Complex in Western Transbaikalia: 40Ar/39Ar and FTA Dating // Lithosphere, 2024, Special 14:
lithosphere_2023_306.

38



torvvefeldloc ASHUBIDOYrluws 1L 1oauBL G
trelif RSO J UL CURC

(). 1T eEHEJL 0 OPddzo | sBethjo @ et ded dzO
WiHjteOdz dz" 2 deObkydz 2 yJdelste 1 dstcOL destsBteOL gV  dzOL
l &zOH d o ts ) ls Rigdaey@@bigditfuy |

AlisdsedyuiMed2 (dhbéBEl ytaRowt 1 s mipd v
J ez yjomits] BhRteSkzetsdz detsy B MisStesy Hj dzd 4 dz
feedzdSd 1 Etowisd®w,c-BOfDAE SigH §.MOe 2QdeOV § tsdzj His9
SHdtsd d3j dedets? o OHddzr f tej HMIs Oo drjfffdd sdrdizsdz] , A3 Jdoattper frik
CedemMCts?2 d kEedzj detsfdets?2 fj dzj dega d deim S 52 Mo dls O [ 1]
tcOL dzstsBtcOL dzgOY ; HBRBJdzdtolzt Is Odzdzt 9o J Odz! dz" | Blsdztsy d
RLEyYyjdz@r MmisOl¢d tOmMlsjdd?2 dL kEcedzj?2 d ¢ dzOMmisd
toj L Zdz SOlsjjdztiz,misPlsitss oalz MsMmis O W dzts tc d Edsideygsm, Eduis 5 ¢ 5

setostachyg?) sp, Ginkgo manchurica(Yabe et Oishi) Meng et Chen Phoenicopsissp.,, Des-
miophyllumsp., Pityophyllumsp., Pityolepis (?) sp. 1 O2HjJd&O H] o j hd dO, dd
sOC s’ d3q’*l)( v OB dz.

. <

v OB dzZyYQOMIs § dad W M J dzj dz6 d dgindzets\pj eifipCatds> ol @roptsdz |, { jTfTHMas dzd € O
huolingolensisDong, Shi, Herrera Wang Wang Zhang Xu, HerendeeretCrane 11 dzd s zmB+ dyd, odH dL
( &€ [ )7; Phoknicopsissp; 31 Pityophyllumsp; 4 - Ginkgo manchurica(Yabe et Oishi)) Meng et Chen 5 -
Czekanowskiaf. communiKiritchkovaetSamylina Efmlils! dyJi, o dH ¢ Nibsprsoptdris| &iGs[B)-; 6,
e os¢ MiejHdzi 2 yYyOMmisd dzdmlsO M dei; JozslsR]- it dif tec?fi\qizjj 7 O d H 2d L€ dzlridg |
81 Pseudotorellissp. , EMmls! dyd, o dHT Afhrothkdtésspd, (BRE)dyil0 sdH i disfezlsted
9 jMddzO M dzdy Of 3" = ) [IsCERENrjdsOiBddg@™ d3tfd dgjé29CPA . HAglwd3; W 126, fipdg3l, 4
10d3¢;,BT 500 d3C1dg; did ds0 &30 dsp E3Cid4; 0 109G idg; O 01 1d3€ of3

39



RMMMdzj Hso Odzedw HIdMY jtemdzr 7 SkEsdSkdz dL Eetd dzr .
dzdtelzs h jets 1 dzj Clstetsdzdese s BISCtesMEsf s o7 Woddts,
~ 9 152 d@axushuolingolensiDong Shi, Herrera Wang Wang Zhang Xu, Herendeeret Crane
o 3 dembs j sy dzd B J NAdspriopefiss d3de d dz$ ¢ GittkdolspodiPgeudotorel-
liasp , dzj § Is s Hhtesicmssn, Gagkanowskiaf. communiKiritchkova et Samylina
O sOCy | AthrisaXitksspizd

l fOodzddetsmyf j SIstcOR, or Hjdzjdzedz" » dL Eketdz dgr = «
yo d mystr fOofbaEpdfesd i Hdimtsddjor &3d,RE\IJOIs]
sy lzlsmiseozé s MmBdzdy O 3" § Mts dndidd of )2 dif jozd", d3dfts ) dylzjdan
M stcr BattsBteOLd «  § ZOEdtsodHdz ~. 1 MtsMisOo j
Jorna, cedwd3jtedj czdzsor 7 d Gcdzj sser n, dzts EyOmilsdd ¢
flsOB d dz' dets UOdeBMUJ%Mm@&mﬁwwﬂuuﬂ%wb t 5 dzef yq s
YJ telsts?2 wodzw jIspw H d dzd y dz@icolffitesdp: Cvattpaidniesnsidsid) j d3j oz
Chlonova(islthJHszszq’W l. 4. [OECjoaduy).

ViNlsOdzts o dzj dzts, Yylsts o Btsdztsls dzr n mMsseh j Miso OR
sdzt yj o ms s2 al]’@ﬁ)qzdzf:tﬁts;etdzdeO(lscffr]isaf;) d tOL dzd y!
dzd 3, dets o Bjde M jdi3 Ctsdzdyd Mlsej MEkh jMmlseatseo Odzd ¢ c
B4 dzdzj IslsdIsT . Jt]’JtGarJ 9" Wodzj 2O Lk JdaxgceaB tcOL 28 h OW 1o

1 Or tsTHakuGhuolingolensidn B dzd 3 Geitddz W[e€ dftlzts ) o ME Se 5 d3d MisSte By
Ctsots?2 Wsttd3Oydd mbizsdzdd 1 | ddEtkgojpazdagricaz § © dz6 & @zgl § f
Hdzw W dzste Wsted3Oyd2 wdds 8 Ode? (=ALs WtslsOdg), z0Omjy
gjojdtsiNlssCO sdlsoOw [ 3, j4] .du) oL jddifpsd fiffdg] tatedzr — I8 to §
sMdeseo Odzed d dBRdese sydmdzj dedz" = OB fsdzt sdz" = HOLJse B¢

Il sLteOMmMls kZcedzj desfde 3 dzslgzs NS ded 2 o f Of detler s oM
dzi sBtSlIsOdzd yj MSdr HOdzdz" = sy dls BT Is! BYftej HJ dzj dz,

LYOMmbsdj tep s Pditigsj o MC 565 BPHgdEnisdpdtszeladpifskial
Ginkgod3tsy jIs Mo dH jlsjdz Mlseatsea Ol!  jJ MjLddshmisd. |
zj f ssmistesetsor 7 d cddcetseo’ R.) QHBEBUEY d g dzezdzfgls s i
1 Ists? o dzkdpjtedflE Gdizlsdfts?2 o f OHddzr B" dz R OtOCIsjtej dz € 5dzl
zOMm! BBdzj §J kZd3j toj dzde’ d3 tsB dzd & 5 5.

RMMdzj Hise Odzdj] fsotsHddksM' o ©OKI OF ctsfMkzHOLhlse j ddzsc s
p0dzd" [ BMMd2MS B2 AjHJ O (¢o]lusBar O mdde™ 6 ] & & 6 & fn€ ddzts o
tjLO 1l0daud.f OkSgody, MmMobtekHnddy) &OBttOltstedd § Odj tss tsls O dzd
1. Y sd@tefnind) Hise Odzdw o' f Sdzdgw dzd 1! 20 etz Hse Odedd VYj delste® ¢
wOLdY )] (MESC) ZOHde s

luCtsedzts 1. [ ., [wdsddzO 1 . ¢ .5, dilsifrimizjdds O@z' rdzr 2 [olg tedhdi@ 2R .d3j .L
d 10BO2¢C0Od w (MtcOlsdcteO¥ dw, Emdzseo dv 1ROm Ot 2@ thth qeisdzd v ,
2001. 332

2. Dong C., Shi G.L., Herrera F., Wa Y.D., Wang Z.X., Zhang B., Xu X.H., Herendeen P. S., Crane P. R.
Leaves ofTaxuswith cuticle micromorphology from the Early Cretaceous of eastern Inner Mongolia, Northeast China
/I Review of Palaeobotany and Palynology. 2022. V. R@8.104588

3.Liu Y., Ying Q-E., Li Q-J., Zhou N., Zhang C., Zhang-¥, Tan X., Liang FGinkgoites manchuric&kom
the Lower Cretaceous Shahezi Formation of Liaoning, China, and its palaeoclimate implications // Palaeoworld. 2025.
V. 34. No. 100876

4. Zhao L:M., OhanaT., Kimura T. A fossil population oGinkgoleaves from the Xingyuan Formation, Inner
Mongolia // Trans. Proc. Palaeontol. Soc. Japan. 1993. No 169.98. 73

5. Yu Z-Q., Wang M., Li Y:J., Deng GL., He H-Y. New geochronological constraints for thewer Creta-
ceous Jiufotang Formation in Jianchang Basin, NE China, and their implications for the late JehoPRiaiofeog-
raphy, Palaeoclimatology, Palaeoecology. 2021. V. B§3110657.

6. Pan Y.H., Sha J. G., Zh o Defintiontand,distfbgtionsof exceptidnallyipre- T h e
served relicts of a continental Early Cretaceous ecosystem // Cretaceous Research. 2013. \:384. P. 30
7T.stcOMddidoj L 5L SR dgS®OMA & tc(Gifkgoaled] Czekanowskiales]. . : 1 Ok ¢ 0. 1972.

40



[dARY[HSR[ JIS8JTOY[1RC [OL0r ¢ & 1{1 Lt o1 RULRT L
, o druvtflrlraRre

11 . 1 E2ttd3OK.d ddO, ¢ @dzS 59

LisdsedudMcd?2 fdnbéBEl yEesO -vpnfl |1 ¢ gerkphpd@ardau

fOWdud MSdJ o ¢ dismajpdad "¢ (nfi fcrrloagvrsa)n,u | eafifls tgjmgOs h d J
ksdHOR ©OLMGscs MmO, fojHmMsOodvsls mMsBK2 St
Msotso OdedwY d oL OddBsHjj2Msadw dBOdzsd2dzr = BOL Odz! Is
f tefsyn sy HjdedW f§tsfdzj Hdzdr) . 1 ted deyd i e@dzd dets Js d t Iserd 03
CtcOlstsoar n oG dzt yjded?2 L OCdzt yojlsmw o IIstsdzg, yYlsts sda
Bde HdM jtcecdictso Odzdzsets BOL Odz! stsoatse s ttOMYf dzOe O,
desotcj di3j dedzets ) S dMmdzts?2 BOGBs2. o dzj H tsds@nleyj dif tolgtlzr d3i3
ZOdetsdzj j dZOHjy dz" @3 HBC OL Olsj dz Mlsea sy Mtsmizh j Mise tse
YU MSdr BOcdz ftcod WttocdidJtetso Odedd ctoOdedIlstsd Hdgr 7 dzk
BOdzlsd2dzr = BOcdB, COC dhistsyded so H S sdzdzd bz dzts dats
Cstetsosets § dzQodzj dzdw . [ f [ dz2OdBtdzjJ ~OtOCIs] todz” H
2 ¢ jsHddOBd U} MSs2 BBMsOdse S22, ¢ d&OmMmduj MS d d
c® joOHO [ 1], O SOCYJ HIW cttOdzdlssdHBe, figew L Odz
dZ' 7 HdY BMsOdtseo Cd Ctdalsddzj dzlsOdz dets? S tsczdzdL dd,
I'risSdna | JB3O0dZO] o [ BOdzdzg dggf dztf st H deg @M StsIH T | dz
BOSsdzdssatsegts §f sWmO.

10 M twOLds?2 Misjfjd s HJIOdz detsfls d lgfts dzHyQ Adz’
¢ dzc Atgfds d ZMC 56 s BOlstsdzo[ls (1 Of OHdetsj 1 OB O2C Odz §)
BddMmS sets (I sMissyd 2 s0OLO-MsOdg) , MmOdzc O2 ME G
ewL Odzts M) ¢ dz¥ IS0’ B Utetsu WRUES d3 O bOSCxJ [ fOc
ter 2 Wottdidtoso Odzmfw o B MIsOdatso OCIsdo dzs?2 € tsdzls d dz

Ajdzo8 HOdgdesets MmtstsBh j dad W Wade;lsfr]W MtcOo ded Is § dz!
CtcOdzd IssdHOR ©WOLd » CGJBHBOBdYI MSdr BMisOdztso ts¢
Isj tedz" HdzW G tcOdzdtisds dtuifipdety f dp®fiply§ ozdzr B dzytsdzdsso, €
ssoe d Co0Ottyjo'" s HBtdltse dd dai r~OtOSCISj tedz” H dzw
dzvIsts mMydIlsOls! (Barbarin, 2005) , Yylsts oW dyd m¢< d.
9 O0dedzr § ¢S Of dzd e qdzmctﬂzﬁ]q)dzdztsctsqstaq@dvlstsatscts tc Oty
HALOYdY ftesdmMisHddz® doj in situ, O o ftsdjykist
sdtekzs M jes MOdzdyj MSEsets tOMYf zZOoa © ¢ 4 tso jton detsfyls (.
Hydzt dzf = dB3OMMdoe se tdOL@Pdry J (da. 2 tde OdfHnRE[R?2 , Mdz s 30 dzts 9 M
ldddmMStsets B Ols tsmigddsiC (20 1 dgOMda0 Ol sMistsydes?2 uvlkzor )
dzts tcQo desdzj todzets tcOMftcj HY dzjdgr Y5 ofj gz dBFBOMMdoekz
yjfMmlsots 90! dqickzjls tsis5 eRj Gy s€osid has@ALdsdvnts 1. 1 €
tokzs sy dz@ tslsH jdzt dg" » dzsC Odzr dz" = (s MtcOo dzj dad v
orj Mmokdd o&Bjltese o tsfjtejydd<j), cHj dO W tsdzj
ofMmMistej yos smw ctetsd e, soy SR tf te ~ds® dHstddrs BeasSozp § 50

[seWtsdesedy d tOLd&jtr [[[ dj Mdd ds oL ddyo
n tGOLd34-m5hdgmls®m¢WJal£Dtsﬂ@uq’W” sls HBdzj 2
i ofmict GCtkhkcdaPrj 9 dixdisa@l®HE ov ds tof>
telz ¢ dzj dzdz’ d3q’ Codztizp E © e o dzij tzPw tcg PG B sSB L OL dZzOW €
sBtcOLBoOdzd?2) . 1 JjtejfifOf GeOdetizf HPPB
i-mi P2 oty s ydzOv BdEH RO OfF Ised Otc Odzdzj dz' dzO
5 bkHdddy dedz’ R dzep dfLrisfoRfsHslz, B dfOfidz Hikzts b R Mistekz
j Ujdzed?2 o dJdalstckzL dodes?2 CORjtej, ddzd, ybsts & dzj J
| MSdd HIVWBSLBOYdd. [ stltsds@afOH Ozt G & jteHOjdey,
disj tjLSt Blddyojkmw s tOMidkOIstcde O d&3r -

41

]

L%_Q—

oL
g—

fd

O]

TRV E S
N
jO)
&
O,
s
Q—.
=
N
.o,
11

—_

N

wa
7

DT E OO s
H_Q—



Els cdcOdalsmClzy Ltsdzz oadHddBs?2 Htetslswy j dedetsmlss 8 o
tcOL BBORtsd3 5B AZOY j dzd 2 o dzgj MEBBdz CsMBHEHOEAEY s d3g tsdzfs
oddzr wIs tsBh jets Bl jBO ftesH', drn t©OLdBjt HEBMIs]
COC ftwOoddzts, o' swdgzlsOw, yOfMmlsts Mt Mmdztsy dr B3 Y.
cdBtedHdLdteso Odedz" i [ [ (So0Oteydoer)j, fduylstdsrj,, SCfot<
dzOB dz¥ Hj ded W o5, o fistej YyoOs Isw YOI j-deddyfj cdy, dzCliste jj Hefiglis]Grpl
ZzOdzts € o Ols 59 tBjd @dflsjpostsir f Olssor | f§ tstesHT dBsdzytsH dste
d Co90ttyjotsdsdysddlssestsets MsMmisOs O, sBE ydstf Otsa j
Il Cdzs yjdedv BOLOdZ stsoatsets MsMisOa O o cteOdzdlstsdHOR
sOLORMIsOdz), BHAEOCt tojdzdCitser j OfmMmMsydoydd od&ddz
dzj CBlstster | SitnddBdudmMSedy ROttOCIsjted MsdOWYr &GO d g
MCd?2 Ctlisftsdzj dzls Mmdsj " jdzgdw dd3j &z BOL Odz! ssear 2 Mmshl
fn W o tgOL dzd yOs Isfpw  dzj Mlssdzr CtsdzlstcOMmisdats. [ OW
Is dzd OdzH j L dBOL Odz' Istse " 2 MmMtsMmilsOoe o] tddssirdtsy dHjdz"
9 dzdlsde’ = cOdlstsdHtses Mmow L Odedz” = My d3Odzls 2 dz
mMsmis©e [ [, ©Cdz® yow didCtetsi dzj dzj dz
LOYydd, BGHAOSE ©"H CijtndBduimMSdr RO®LOGCIS]t
Ldzj Suddembsctd &Bisdd®s | M scts BOMMde O
fl odezlsted f dzdIsdz" d©3d B OL Odz sOd3d OI B Is
O wldetsmdlsj dz dgs HFSE, ftod Btsdzjj o
gl sdfdlizdz3C 3 OOCIsjtode" 2 Hdzw ofjnrm
Odzdz' = o ftetsflstcOdemilseaj d otej dzj dad M) ¢
d Pb ltcOy0Otls oaLOddBsHj2Msad] M Ctstetso’ di3d tcC
COHOdMS sets CtcOdzd Is tsd Hodfts &2t s B) O Is tsdxdids®) B PizOzls j ded L
LIL.
vsOCddz BBKOL AR, HtojHMISO dzj degder § 2 BOItedOdzr s
fMdzj h jdedVv BOGdZ o CtoOdzdlssdHOR o dezlstedf dzdsdetsets (
fpzh j Mise j dzdzts teOL dzd yO* Is i dzgOS I1s5OM" ¢ O PLBE H de'teds W fp H
stso Mdzih jdedw, ltcOyOshdn MfjydW¥dskz dBOEBOIsdL RO

RffMdzj Hso Odedw o' itsdzdzj dz@ © ORI OR cEsmMizHOMmlse j dedeseéts L O

h
r
Is

O,
&
O,
c
Q—.
=
N
O,
U

FO &ar=I

v e -
T TONE GHEGO

0)]
()

1. Barbarin B. Mafic magmatic enclaves and mafic rocks associatedseme granitoids of the central Sierra
Nevada batholith, California: nature, origihhly7.and rel a
2. Kemp A.l.S., Hawkesworth C.J. Granitic Perspectives on the Generation and Secular EvothtoG afti-
nental Crust. Treatise on Geochemistry. Amsterdam: Elsevier Ltd, 2003. V. 37R1849

42



s suf1RY[dst[gf 1R L] OR R[]
Arrvt of PO0frROvues (1L s orvyou(]

[ . J1kmdsse

R1O[ RSO
d

r
{ cldl rfxcddrrr

RdzmMisdlskzls 6 jtsizscdd . Rgtzps@gze®©ddg [ JGo1 /] . | s s
buslov@igm.nsc.ru

10dBtsdzj j Stekzfder §j diMmdzi Hise Odedw, tsMmdeseo Odzdz" j
CGIJBHdEOBI yj ME sd3 OCEaOdgls fij ¢ & d tzlsipOd® WasOlstse s §f 5w MO
[ M HERZOtSH dzs a3 § te 88 j Getsdynaniic&/QllRion and rAad suturesof the Paleo
Asianocea® ( 11998993 c¢ ), tofzf 5B i Y KB WREEHz) 2" O dgtsdgzd3Q dzts d3
d awt ¥ yodzj d3. [t 90Oy dz" d3 toj L kzTectdid lvamsgemepm d dzts fr
across RussidongoliaChina (westernpard [1] fiif J yor § EMC O N EtocdzOdzO ¢4 J s
COée LO 1994 ctHf [fteptocjoyBOA.ydAi®Ruh .B" dz tcOMmdiBtsists
Htso OlIsj dzt dets?2 OCCtejydd € wdBdtemMitdiiz CttOlstsdkzkz 6]t
dzts?2 fdzdlsr 1 @tzj 5@ PEOMSIs o twOL dzd ydz" = ftej HMIsOo
CIBHdEOBI yj MEs2 ftoedtesHT HBCjdBBted2MEdr BAEEEC SO,
9 Jets MbwkClsktey. 1 §tmdzjHd] j r By sh OO WO & dzdat
dzdwv s kzBdzd ¢ 56 B dzdz’j A get$ B wasdes dztse d yd MS dn, BdBGJjtsGt
dzd Isdz" =, fojj stetefdisicyy MS dr HOdzdz" = ftedo j HJ dzs 5B tsfydz
tcs9 Odzd W AKoduwl -tHOdzj s ts 20MmCd? GJBHJdA&ZOABI yd Ms 2 1
fcmMstesj dgdes e s ME dzOH Y Odsits GHsj W tistey dpdots s ef@sdpds’ v M Wj te@se d3 «
Gs d OCC tej ydtsdjdaswitssd3ofsidadsocq ddefsjo ¢ Rdzdzd L d sdzdztse 5 tStets
yomilsd Adéul), ~nOtOCIsjtedL iz h jes oaLOddBsHj2Mise dJ
s¢ J Odzts d3, Mo smMisQoddss M $ O fad ifls Aapdz dzdow d3gj Ltz d¥ tist€
JHddes?2 fdzdlsr 1 Odzj sOL dOMEtsets 5CJj OO M Hhyomilsd,
ANstedzdtetseo Odzdj OCCtej ydqoodzdzsets wstetsej dz0 ( Mj 9 § tedzOW
Hj2Msead] uwdeBdtemMitsets CtcOlstdzOs Min 1 Otdz) Hsflf O af &z jd deds2 d3
tcso Odedd ¢cOdzsOdHe L O Mmydls tetsdzsE ydd JjHJdes2 tsfls
Il shisgwdadssty J 2 ME e CttOtsdtse, ¢ sitsdkOF dzndsloO6 dizdde Odgd
Lsa OdzdVY 3 L Of OHdets?2 yOMmlsd v dnr tsdet® MifRsBdRP .dzr O C OR t
B3 dzls tsMlstesodzg" » HEZzcG, SlsHjdz dgdzr = tsls CtcOlstsdzgsa o

[Mdesodz" | or otsH™ L OCdzs yos sfpw o Mmdzj Hizs " jdg [ 2]

1. l ftojH]jdZ2Or Adul tcOMY sdztsy § dz' wWitcOG d3d dzlsT t
s¢J OdzOq)(seldeElzﬁc[?u fipd ¢ d3d dzls) , Wisted3c@? @ @dz' figtod 20 - Mts ¢
sdedz” 2 Sttse | dz, anzBuOth’Q Ctsdalsd dzgj dzls Odz! dz" j B dzts§
f dzd Isr 1 0dzj sf Ooydwde<d (vdrattsC j OdzM G d2 -vidpasdfy dzls)
SkL dzgjouylElsO2 MS d2 OCCtej ydisedpz? dzdsdfetse g Bz emSdse 8 ¢ 6O
tcOdzdzj &3 tSteHtsoa dC ] 5 GBtOM®RdZj dds wdBdttmMitsets CtOls
vizo ddaslze sdz ME OW-ozls R MEzPY§F stslsHjdzwe h djmMw jets, M
YydmMe&dma fdzdls 1 Odzj sOL JOMBsets BCj OO d 1 O0dzj s Oy

2. sOLOGHROMWS HC d2 CtdzdadL dtsdzdz 2 Gi@®dzj da Hf
tejLlzdz Ol MEBHESCYdd IsjSIsddy Mits?2 fddlsr 1 O0dzj
otsMmMistsC O. [Ilsdzdydlsj dz' des?2 yJjtelss?2 CtsdzdzdL dsdzdztsets ¢t
weE how WteOedd dalsr 8¢ j Odedyd Meés2 Ctster d HESSCJ d3B te(
WicOec 3] dzelsOd3d Gctcj dzgaddzr MC 52 wtetsejdzdd.-0 [ 8 dztgdgte y dz' @
hdtesSC s ofiste] @A g 58 MO J klzH sSMOHBYdz" = f StetsHOR 16
B Mied@GRs ¢ sdzdzdL d sddzsc s Ozuzp d3] dr®H tsH d & § dzy fsdzH © Ode €
Isr (v sdazts dz' M d 2, -v N dp'ddls@dR ddry) Wafs? s OttOlsOEME d2,
[YEzdzc OtemMC 2, stCyjlOeamS&d?2 d Hte.) {§tctokzL d-dzd M
[ sdze sdz' MEtks dzrsifilsH 26 d sBtcO@ZEdzv s h dj wdBdtemMC d?2 €t
ZOYyodzk tstHtsa dC O, tded BB jHJdad dzdM'O2 § Otgsih® @azd €

43



dzj dzls, o tMmlstsydzOw yOfMmls! Cobttesets B' dZO BGlsHj dzj dzO
BdtemMCtse s HO@sHaz@h j i3, - a dak ey tso T jj Odzed yj MSd2 B Of
ZO ¥ ¢ fYtsH MmisOo ds?2 ¢ sdzlsSdjddididsd, 2 ffStdsi2H frplsODiadaiz) oz e
Hzets?2 d HBC | 3B GAESdzezMO fesd dgf C o€ tsdzls  dzj dals tsd3, -
9 Odzd ¥ v Owej & MTltw] dizB)c OCuwla®)'C dzfn@& sk sdz ¢ s lsliste dz® L ts dz'

3. 1 tshyjfdzeprfzil dzipuylflstD2 MSC d2 OCCtoj ydsdeder 2 tsietsc j dz
fOdzj sLts] o tjLbkzd IsOIj MkeHEZSydd IsjCIlstsded yj M¢ ts2
ssdz fp L Of OHO. J{ o5 G jidk ts B §s tg sias@ddyS tfsic H tstp 5L Hdz s 2 ¢
ddzsO2ME 2, fOdzj 5L 52 fSudoric BWE@ RB PR METBH dzc f dspg & &z dz' r
B OEZteME 529 dzls AT 2 tsfylstetsodz" = HEGEG d drn OCCtej
YOfls! -wioklsEnC 2 ME zOH yOlsts?2 d d,8 dz@dits ff sty dad¥ o Qf 1 ot
YyoOfls! sOLORHPO@Od Migjted®2). | OCCtjydoddesdz ts1
Wit OC d3j dzde O dagy e BB e (2 NS 82 ©6 j Odeduj MS 2 Stster, M
s5CJjOddyj MSdr HtsHdVIsd?2, O IsOCdayB tslolz to B) dted jdHIS" ts daOdz
Msotcj d3j deder B3 OZOdzsetsds OC Ctoj ydsdedese s tstetse j dzO W o
sdrtlj OdnNet s tc@uafisic dd3 § s diagl &isS 3 Ozl ¢ O tsfls t
20w  fd.flsj O

4. (-BQugiz dzj § Odzj BL 52WNSONC IsfCrE & -tz - ts dfilps O W
sztcdgte o e tso OV L sdz0 Msls saflazdaj uf O¥izig B¢ B3R FE 58 & § Gzl
LOHEkZetsoasets BOMMj 2dz0, ttHtso dS MDd&ztehdimsd = §HO
fsLHd MddedMMEE R CtdaadL dsddsBtsuk] d Odedizd His &S o
0 0dzdd Mistelz € Is Iz tc dzts ¢ tsfi) Hf otsddztstsjoj txi2d WL thiplerls zdfc dasO dzdz" = ¢ j ts
sdsedyjMSdn dmdjHtses Odd?2 MHjkOd o' stsH & Itd
C tsdzdzd L d tsdzdz 2 Ctsostf dzj € M, MW stcdid tetso Oo hdzg2 Mmw j dekzO
CjdiBted?2 MS & As dassozf dgt€ 52 1518 I Is Wfiglaised d cHzoG@r.  Luts dz0 8 OL
ZdL dtsdedz” 2 Btescjdz Bl "N jdz WO LOHEEBOotSets B OMMj 2 d
g4 OW dzlMC 52 ME dzOH Y @is®OY O mlak@FN 5@ td@@3dzj dzdd v dBdtemMS 56

5] sLHdz] § Odzj sL52MCd] MHeadced d dzOH o d cGtegfO didrjisdy o ¢
COtBtsdzgj o tojL zdz IsOIs j1 @ACdizd L fiffSots GsteO L G tnds j O € (tsfh) ts iy
M sdBdemMSdd CtcObtsdtsds, 4§ todo j-HPLidRO Isth ¢ st tsd3dk tisHEpls@fd
oL e dsd o tjL zd SO o Bistzgzd ME b s tofiefelsEnaisgs ts
Csdaelsddgj delstse, ftedojHh j2 ¢ Wttddtoeseo Odzad® [ o9teOL dd
ZOYOd dets dzddzj 2 dzr j MbtkSlskte' Skl sdeses d
9 Odg o J¢ tadAdft=if dzd dzOdz! dz" §j MS &zOHC J, tcOL HJ dzj dzr fH ¢
WicOc d&3j delsfoQdzj 64 BR MC dJ MlstckzCIlskztsr o St lsktOts "y Is ts g
HjWBstedzOydw d3.

6. dBotcj d3j dede’ iz OdOZSE OB Wistodddtoseo Odedw € sz
AKopuwl Wwo dvdfijMes jdzlsdz” | Lisder IsjSltsdedyj mMétsets oL O
HE o MistcOdzd 2 MEts?2 d uvudrttstssjoOodhtesrsmitty ke@Bd B ttbDE
ster §j tlssBtcO) O ls tsMmise | dadets Odzls Y 5 i G 55 5 O dzd W d R dzi
BOdz dz" = Isj Sy tedds] whlsfitsCod m) 1§ Gdzg se tsg § dzH §

t OBBISO orf ftsdzdgj dzO 5 cEtsfpkzH Otcfmiso j @ARBOMKIB). L OH Odzed® R L[ © ]

1. Chang, E.Z., Coleman, R.G., and Ying DDectonictransectmap across Russi&¥ongoliaChina (western
part): Stanford University and U.S. Gegical Survey, scale 1:2, 500,000,1995.
2. 10 zmdzsw] Jlsfdzd ud MEtsy wO2tszifictfOoBpd e K | iph tkOdy@stscts {5

OB Uj MECdj tjSdhstedYyd:j SO d iz ¢ s¥pflLEt€ ©, 2026 (9 ]
3.1 668dzj dz" @2z [ .1 ., @bk ufdids JdedrC.Q dpd@lesaiffiity todz” 7 f dzd s s
1dHt©O. 1990. sdz. 1. 328
4. [ sMMOSBsomMSd2 ¢. ¢6., t(kyjdeyjo & thlsic@addsdidd2u .fys.dzOHmM
fsvf: cjsHddOBIY) MSOW 1 otds ydw d dfMistdted w3 Sted3d tetso Odzd W
5.1dJLrdd 1. ¢., s tsdzdzOdz t . 4 . , r sptej ytse 1 -0 . d HtG.

) Odzj 5OL OMCsets &S jOdz0 // | jBdze2BgY ¢ isWdLdcO. 1994. v
44



6. rdqHjdSC 5 ¢.1 ., [ sMmMOoCtseomME d?2 . ¢. , 1iuyiehEPI sgs [ .
fOdz sLs2MEtsets BCjJOdO/ / | jBZBE846L. d BV dLJEO. 1994, uv. 35.

7. Filippova, 1., Bush, V. & DidenkoA. Middle Paleozoic subduction belts: The leading factdhe formation
of theCentralAsianfold-andthrustbelt// RussianJournalof Earh Sciences. 2001. V. 3(6). P.40R6.

8 .ijkg°r A. M. C. , Natal éin B.A., Burtman V. S. Evol utio
growth in Eurasié Nature.1993. V364.P.299 307.

45



tovyruv [odsurR[ O] 21 3m Cr(t4REB AJOSRI LT O 3
1o Tty B3awudt?2rtom JrRuJaA[T 3 111

Il R. 10OMmMdlz jbOMgdz joO

LibdseduiMcd?2 dnpéBEl YyEagO -vprlt 1 915N Iddo de

ltesyd M d2OCtsfdzj dgdw Wdz¢e JHO © Y SHBOW! jtodes?2 ¢
(Stesotsets ®IEtOdsO ([ sf) dLl] dzO Sciyitftas]disddiy J (nde@tc Arfrids
dzd2) M Eejddyjddjdk o Ml CORjter d tOMAtsHO (t
yd mMmj Wsttddtetse Odzed™ [ sf. 4 &ZOEMOydw wodzw jlsimw Is

Il fijtwcotsds ftededzdy j dedd dzOC s dzj dad jte GadSddz dedCls) tdsfry Iste
UiMS et HOodzj dzgdv ftodf tsH tvds Mo fipls N4 ddgjtojcOd off BH i Wstdctds
ftesydasdils2d] . 1 dzv dL slstetsy dixPR dintaljjndz) dity ddbe ofreEss dis i |
"thy , ttOmf sdztsy j dedets?2 dzOH S tobkzce dzts?2 o f d2tefr Astishigdd off disd
W¥Q fsisj dydOoddEY M dPgEdh™ o Oy j dzd J &:

|
W, = 411 HpD*gDH fy (h)dh.
0

C dzj \Wehv) W 5 tc O o O Ismw  yjtejL Set W qdid dzls ddc OO
W, =158 2E(1- 2m)

t OfmMyy s ttOMAatsHO 1 dzj ccdd o ¢ dasOwWRjjls fus@bpfylsls Lf Gl t
dsflsdesds Mdztsj o twjLbkzdz sOj Wdz6 JHBSteOL ter 98O0 d dzO
Yyj M By dts sfdmOls! COC 1 dzgjteeds tsBtcOLtso Odzadw Ist
detsC  btejhdde ). CCMmfjteddyd dzlsr ) 2 ypldr@sLdizjsdd d@ems'ts tdts
gz JIs Wtz o J deoOodz des?2 BStokzedzts?2 dzd daL ' m lsd
ol K1 GHJ MtejHEE j 30Z2OYBeEisds f dzsh OH! BKOL 59 (
w [
d

w

ftesCMdBadtelzj lsmw H bPHo 5] dzgdzts?  cdetsh OH ] ¢ Bic lo®® Bt @+
f szsiMBd uvsceHO {1 dzj tec d W Wi Betg[O LictOemyBhdeddVelztadts dzts fyls d

WC: 250°%s2E™
Cdzj cedw fYtsHI Y BO Wdze JHO tOMMYydls 9 Oj Ismw OdzOdzts G ¢

Hr . [ Mdzd fteddevils! w©BI Y3 dzddzr r [ s ddz@tc®@/ § wBB{Y i
Yylsts tsBi v o3 COd3j ter d [ s ) Bsdzd dzls  J det© o dz® tc O
| = £/1.5kD’DH .

UBEHO 1dzjtecdVw Vi das® tdtsdfdsihjGs v € OF :
W, =0.125H4 >gDH” . .

f Of) 1« dzj 66 d e fHoOC el ik dff OfH B tzeze fHls M @O B 6O
zsfylsd [sf. 186 {§lsjdyddidddy] iy tccdschdeigion j
Ldzj e dd f SHIW,GEOf $idswdO o tojLkzd sOl] SBKOL 59 OC
Ldejteedd BRHJjl GisOs Ol! MY Mo sBdA dBSC dMiksR ey
G dWs:

WS =W, +W - (\Nc +We +WD) .

159" 2 Wharj dz' udlsOj g dslsstedidpiydy f Oydw  dzj ecdd,
tesdzr o 1 dgjtedjlsdyjmMEtsds BOdzOdzlj Mj 2By M<da Mmts
1 dzgj eeadWw dzgj sBtcOlsd BB Phr F4kP) N REZOOL so 028%)] Istcj
d 2MBd U MC dip 0BosmzdzHo (§Pded] Wdzt JHEBE8Y) ;W OEfisleOl§ s
zOf tew X jitd %) (5] dzOh j 53 Wk y@kr 9 Ojc® Mg stizy ¢ 5 dzOG o
tojLEzdz O] f &zOfmilsdlaj .S s HiHKdwdFPNYd i , o sdzdeWs, ¢ 9 7 15
sBtcOL 5o Odzd J Istelj o Wf,dz H of digtsdpdsijoddzs GHBOL sor d3d f J to g
sMisOlssydzr ©3d dzOftew y jdedWw dsd o ftodsdzd Y dedets?2 BSHJ
HdMidf Oydw dzjtecdde b EBydpPl w&diEeeseydd {§ zofmls

46



WD:STePVd’

GHErTftejnjdz SjiCkwiBd POl § zOMSYijhe O H |
f azOfmisdwd ¢ d W sEddgee GRasPo, oy, ,, ot bsi
HjWtstedzdtelzj d3" 4 EOdeipls CCdO dzjitc 'tshffdisdo ¢ Mr dztsf © o Odzd d € |
odls &O fsHMsddzOre hdj §StetsHT , orLreoa0Ow da My Oldy
Bse s Upgdsvisj H J dzw j Isfpw : HOo dzj dzd j a3, tojtsdzsedj 2 ¢ tstet
JIsfqw 1800 [ 5] (B8 BOOHYUBSODCo CwWIB csd3d MMm) . 1 tod
Co" jJ] ftojtoandetsisd or L " o0l MHodetsoaks  zOMmiIsd yd
Bsets @O Mdls s St WWdydd dzZlsO Istej dedw ff StetsH,
dz BBC(tsoatseGs HOodzjddyIls § tkCGiEGE Y] NT sdyiss i o jided ¥ .
200 d&3 [5]7T1®0 e®mMyY sOR

I twOfmyy sOn { tod dadheDeizd ez 2 § dz& @z FBOHA= 9 0SS s -
9dIsMmise jdzdzs. 1 csydesBisd 4 B0 EE® MMisd deOl'dzs [ 6] .
tc @ dzdzoufjldipc O f Qo dzr d3d o' Mslss?2 d HJOMR] Betsdy
fstesH d Wdz¢ JHO (d3j sOdz, otsHO) (tedded dzOdzdm+ MY tcO
sOBdzdyj fHtede jH,jdz@ wWOMyY Isde j L dzOyjdedw 1 dzgj tecdjlsd

U OB dAdty@nyy Isdz" § L dzOyJ ded Wy ff dztsStdafslf)dsqj ff Las Ahyp O f§ts s s O dgjBits’OL (2
ftod Wdzs JHBWOL W 9] fodazsmisd, MWWV MWW " - tog @ zOaWisd tcilzdzf td @d

A dzs Cf HIT, Cllyva ¢ h, I, Wh, r W, I We, I We, [ Wo, I Ws, [
[ is0Odz 350 145 538/3038.051.34291E+117.29E+115.64E+142.77E+16 3.39E+147.21E+1¢
[ is0Odz 900 380 211/1190.342.01957E+1¢5.59E+09 2.00E+12 1.09E+16 2.97E+1596.30E+151
I sHO 1] 350 720 687/3877.9(2.79286E+1]1.52E+123.11E+152.86E+17 - -
I sHO 2| 900 210 197|/1112.251.64743E+1¢4.56E+09 1.24E+1244.92E+15 3.70E+157.85E+11

SO¢ odHd® L ©jLbkd kOkss, Mi2MBdui NS Mes’
s HO dzO cdzksddzi 10 €5, I3 € .d5Odg@yizts s+ i f Vst tdf BiistdsH
sd hj 1dgjteedd, Ujd dzOC § dzj dedzOv ¢ slsj dzyd Oz dzOv
J2MBdud ME¢dd M Isdw M Lt djteejlsduimMédds ¢ zOmmts
tedojHY ddzgs?2 o [ 7] . Mgy ts@h Wl @ ¢ tieisHkitd ki

M =2/30dIgE - 4.8)
o oGHdsd MsMisOsj Wds JHO dO cdksddsj 25 € s

o = w ==

By sOdetso sd3 Wdz6 dH] BOSCMddBOdz! dets oL dRIsy dz" | dBOGCdzd Is
l dmimdzj Htsoe Odedd [ 9] ftocdofm' deA dziOE& @ d dgO Az fiplz g tc RO G
tcsdzz?2 H72.6(. 2 ; 4 O0BECH2 1 O2IC7Ad. ¢ d 25 OC o dH(J d3, d3
oL By dzr | BOGdedlskzHr Mj2Mddyi MSdr MtsBrilsd?2 o 1t
mMtsB 503, HsMisOlstsydzets n stetsh 5 dfiyts ¢ A2k sy I wdzdfiy , { ldsdudgh
B lsfqw dHJOdzdL Oydj2?2 MjH Wdzr dHO d ad34hOth’: i tstc
zjdedw, O IOCYj HtwjdajBtejyjdedjdz daj Stslstster s W OC I
cse ©OMatsHO d HdMMdfoOoydd !szBfgds dq > ndgsd tcdzO diat
Wisde" 3 MUdlsOj i3 Wdz¥ JHiSGjdede” § Md 2B ud MEdd Mmtss !
dzj 2 d o jtrnddlX CwHer 1(1310ftcd dzOStsfdzj dedd 14101 totstc!

Ced) s dzs dHO.

dolstster Mj toH j Ydztsd3.BdzO ¢ s HeGjode OUs@z €. s dzhbz oz sOydd 65 t6] sdsa
{OBEBO o' fodzdzj 2O ® OB OF Isj 3 M. LOHOdIY (&jc. -

1. Jomddz jo J.RrR., JOMdd joO . 1., rOsdzz j o 1 .., do0Od
sd2Uastctso SEts d3d Gt Odzlc@2.0 1 9 yuj3H2zY Stc BOIs

2. Vasiliev V.l., Vasilieva E.V. Modelling of Mant€rust Migrant Systems: A New Approach to Systems
Analysis of Seismic Events // Russian Journal of Earth Sciences. 2025. V. 25. ES2011. DOI: 10.2205/2025ES000970.

3. r Olsdzinjtn, ] OMddzd g.o a4 Odzy diire 1 smMa sHWIEWOY v d HEs A3O dzls d d
s sdzyg f Is AOOi QDO s dits B @eeds | Y4 M lseo ) =izdEoe2{ O 1 8..24130.3 .

4. Johnson S., Song W.J., Vel S., Song B.R., Gerbi C. Energy Partitioning, Dynamic Fragmeatstion,

47



OffZ Fault Damage in the Earthquake Source Volume. Journal of Geophysical Research: Solid Earth. 2021. 126. DOI:
10.1029/2021JB022616.

5.8 5 Y Ol [daf dz0O dig[ELCOizts c3tsfigrdzH Iz y d to thg] Q@ dgagdw[ dzts fylsi'r [#. 2016. 400

6. [ OHLd®BdatzD To \ e d ., 1 Pz jo 1. ¢. | &keddzO cditsyj dzk
dzts?2 Ctster 1 02C60dz MEts?2 tdWistsos?2 Lisdyr // iRBdsedwy d c¢jsW¥dL

7. sdzgydieméd?2 ¢.1. zCOd Ljd@gdzilstewmjddd2 1 O2ZMAB .METBF.s
#.51161.

8. Kanamori H., Mori J., Hauksson E., Heaton T., Hutton L.K., Jones L.M. Determination of earthquake energy
release and Musing TERRAscope // Bulletin of the Seismological Society of Ametica9 3 . Nas. 28 3346. 330

9. 1dd®OElj.d ., tkydy 1.1., ai¢ttttddd ¢.¢., [Jjoddd . ¢.
cdWlssots?2 Lsdz // AdLdS O 13450224 10.328672SP002333722B®S5X. ~ 3. . 329

48



tovuvl [tREJEBE SE[f1[(sef] 1 tuvrfirle13m toauvl
(tfosdlusf1{fffopr1RrC

I'R. 1 OMmMdz jbhOMm¢dz. j § @d3H[d.dzetso O

LibdsedudMed?2 (dnpéBEl YyEagO vt 1 915N Iddro de

l jHEN ¥ teffsjdey easth) d = e Y tcOL s h d8 ttOflse s
Gts 3 Miststetsy H j dad W Is gildstesA@tls [Flcifdzitm@er] d [HFHeF O IsOC Y |
C OB t5dzOIs s ¥ Is ts taftdBp @O BmiAD,12,(3).¢119d Mtsj H d dzj dzd-t5 O dzgzts s dz
ojHikl Mjew ftod dLdjdej dedd Isj o5f jteOlkzter, pH d ¢t
dedtekzs s o wPhddpdBis YGEZOEScEfEssEo [ 1, 2] .
Mlsj?2 ket ddzd dhksets Cs®fdj MO LO mMyyl dL d&3j daj
ydodz dz' 7 kfjdztse d WA fipdzjdedtistiztsty \j Jaik® j o dzd W dzd v dz©@
2" 7 WOCkstttss, O IsQR0) BO, Na&QizH jREAS €& yd 24 o W h | dzO |
dzOw OB tsls O.

t Ofuy s L OeadMmddsMmisj?2 (osdy ssH QdMfY Gfastdzy OE &5 €
gm;mmqsmwsgs OzOd&zd L © fy { t5dzecdas diff e HASQ:  Off dz@ Q@
fOtedz’ j] OfftesCidBOYdd, L @lesdyisTHo fydslz Cj O yHrotts@mlz djL L

WOCktstetse fstsyjtey Hdets (ftcd d3j 6 H o =B2Uas &Y dzOSTfh)a] d3ts I
pHfd3. dzO0 tdfm. ). sdsyjor &&d Ibjnrmdduj MEddd OMmYfjCls
HOdzdzr » 9 HdOfOLtsdz [T 1; Ofhll§ Oy, RSY StdsEO® tg dItsdg®
Mo d?2 d&O thdse| MisOldMmisdui M2 L dkOydismisd; 3)
td W d3 CoLWWdydj dels & Hff tsjj HeddgddmOQHIE[O R Ydets 2 M dB ¢ (),
s sBl Whdgws h 6 Mfsmsedsmls: (R| >0.91) .
chflsfoqi)dﬂz&&m&ilsf sBh jets dtsdzO, dtsdedets?2 fmddzr , f t
tcOfMyYy sdz" | OCIdodetsmisd Ctsisf sdzj delstse tOMsotstcO®. U j

Euydlsm e Odzdf: dzgj yjtejL Oftedtsteds j sy dlsj dz' dz" j /
o Olsj dz' dzsj O3t HY ATl Qizd1C d & Qo dztso j fd2 M W o dats?
tcOlskzter : o fJtowdir » dzddzj2dzr » BSdsEOR, o C90OHEKOIS(
CdHEOIOYydd dtsdztse ) tetsflstsds Isj &k j cOlskzter ), o Mmd

Ot kdsj dzls O.
[BeF3]~ [BeF.)% [BeCOsF]™

1 d i d dshls:  wOhke sEddshlsd (dsd / d) CsdfdiChd 5 qsda
] Odd s G uds 7 v 6B, 1Oy GBD ol s p ds ( FTIBHEAI=T) ¢ &P T
0.002; [F] = 0.5; [B&"] = 0.01; [NaCl] = 2.0; [C&] = 0.0

R 5 dzdzOW | tdQffigipPy dIls'™ o O dzO ! COC {dzEfmMzdizdzO fHtetsdL o,
C o9 OH 'r;aG)lsr dr L OttWHtH. [ dzv Oyt ®dzC ists & ® dpdyff!j dzls
odHO
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lgg =- A2 O/l [(1+-/1)+BO+CO?,

ABCiMmfttOs syde J C ¥ WHgd | e R&E D fozkdizi / dz tsded
H EZttOo dzj dzadVOQ .15 JdgidtrtcBled’ olststesc s §-midS dzHdr .dzd
J HJ dzr dL d&3d dzj dzgdv f OtcOd3j stetso Msslse jIsise s Odzd
B sdzj dzglstse  tkzHtssBtOL 59 Oded W  d2P5, flTd506 568 RS s d3
(ojtendzj j LdzOYjdzdj oLwists dL [ 3] Hd pHEERj dvs h
[HoCOs]=10% 101 iBts dz' S@H=106{102 s dz' Fizl105 0P 3ts dz' / Be' =108 1.2
Bsdz! / €6 (ojterndsjd L d2Oyjdedy oL VWIiststg@WaCELFRS5 H dzv
B dz! /CEFEI0N0 BBsdz) / dz. [ Qo dzjdedj Eydls' o Odztsfyp! Istsdz’ §
flstsw dzd?2, MYtsmtseflse zs h & dids s O dzig P tc 1€ L O B 3 ddZBS fit ezt
sCOLT 90 jls i3 ded B3Odz! detsj oW dzgtsj o dedfly ded Jf tsai@ dats @3 ls a
Bsfmisj2 ftedeajHjd o I[sOB d

H

q
o
s

sOBd&d Yoy f etsC g dsdtelkzs W j ftsdzddsd yoOfsd & L OsdihdBsflsj?2
) IslgSC ts 3 e jsSdfBer], [BeF)? d [ BreFfo@sls o tsfy! di3d § O Odsj stctso

b oG lzdz dals lg S([BeF") lg S([BeF]?) lg S([BeCGF Flw)
T, CA 14.2+0.004T1 8t1 0 iT§ | 15.0+0.01G(TT 1.2t1 O 15 | 13.8+0.00&TT 1.5(10 5T
(yudmlsOw 9 sH 10.1tlg(1+1) 10.15tg(1+1) 10.12tlg(1+)
pH T 2.51 0.3tpH+0.02tpH4 7 3.07 0.4tpH+0.03ipH4 T 2.0+0.1tpHi 0.005pHA
(dets te 3O dz' dz' § 7 0.05tl 1 0.08l 1 0.06tl
[H2COs] T 3.2+0.5t[H.COs]1 0.1t[H.CO5]?1 0.0l 1 2.0+1.2{[H.CQq]1
(dets e 3O dz! dz' § 1 0.3t[H.COs]?1 0.04tl
[SO] 1 3.5+0.2{[SO,]T 0.05t[SO,].T 0.02il T 2+0.3{[SO]i
(dztste BOdz! dz' 10.08S0)4 M3l
[F] 12.8+0.8t[F 1T 0.15([F']?1 | 13.5+1.2{[F']1 0.25[F 14 12.5+0.6t[F 11 0.1{[F']%
(dzts e 3O dz! dz' § 10.04i 10.06t 10.03il
[Be'] 1 1.5+0.7{[B€?*]1 0.2t[Be**)21 0.05t
(dzts te 3O dz! dz' §
[NaCl* 1 3.0+0.1i{[NaCli 14.0+0.15{NacCl|i 12.8+0.12{[NaCl|i
(dets e 3O dz! dz' § 1 0.01{[NaCl? kil 1 0.02([NaCl? kil 1 0.015[NaCl kil
[Ca&Y” T 2.51 0.3t[Ca*]+0.05t[ Ca?*] 4 kil 12.01 0.4{[Ca']+
(dets e 3O dz! dz' § +0.08{[Ca?*)? kil

* Ufdzseody 2 CwiWWdyudidads k dmisd LkjlsMw o LOsdfhdesmlswn

Cdsf dz) C kg C stotsdzg K500 MP'Cdzd j Tmlststr 7 20 wOMlse sted Bdshs: Mk
& J btjskjl fjttjrsHO Bk kftshy ddses { Bfdeduj MSsct L da
fted | >0.5 gtsd / dz yjtejL ktOodz ded™ r{odmO [8] ddd I dlyj

by dedz’ | O fesC Mg BOYdd Lo sdddd &@OCEY]dls:
Misd §tdkddsdd Ok dEts i Gidk§ @isih i GB =0 gd-q s RAHY @&
f(T, pH, [CQY, [SO], [F'], [Be?], [NaCI], [C&"] ) M) detstedB3dtetse Odzde’ d3d Otcc kz 3
¢ C SdgfEE® e OMMudlsOdy 45 Cwsi WWdydj dso {6 dd dzs
BOIskz dzj o sL sy dats.

5OCdd GBEOL o sdsrdsifdijsdesz dEls® r HsS Ov  wOMmlse st
ZOHSCtdlsd yj ME sdF4QOMRICEY dzddd (650 [ 2, 3]) dntfBsdntsagils
sfls’ 008 h 0 kO] tod dzC o fe6h] . dztshy dz€ § H teg 19 £ tisdg®R'dz
(35050 AC, <70 [ 1 GBeS Ry jizk Sotiktfsitc SRizd # 69 @ dz®© g O P 3y 3 -
Bsfls W d3d .

{ OBSkO o' fdzdzj O o ©ORSOR Isjdsr 3tsh. LOHOLIY (tjc.

QW AL, RhCtse 5. [. 14 fMdgd Mddgr § WOLT Giljttse j dzdzts ¢
w COL HJ dz dzO% d&BdetoydYy -Hdsddd fipkssldisyste Odafi /[ /e BOE§ 5.

qagtso © [ . 1., t42W%o Qdzgv g Grytsoty Isipfistsdpsdy oW SRS o S 2
&ZO [teBOCBoaMEtsd i3 MisstesyHjdzdd (] Of OHdesj 1 OB O3
g 979 991.
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