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AHHOTANMSA: MarHuTOTE/UTypHKa SIBISIETC €IMHCTBEHHBIM TeO(U3HYECKHM METOJOM, IMO3BO-
JSIOIMM HETIOCPEACTBEHHO H3ydaTh paclpe/ielieHHe JICKTPONPOBOAHOCTH B 3eMHOH KOpe M BEepXHEH
MaHTHH. B CBOIO ouepenb, 3TO paclpeleleHHe II03BOJSICT CIENaTh BayKHBIC BBIBOJBI O (DU3MYECKOM
CTPOCHHMH M CBOHMCTBaX HeAp 3eMJIM, B YaCTHOCTH, O HAIHYUH 30H aCTEHOC()EpHOTo ILIAaBICHHS U IIPO-
LIEHTHOM COZEp)KaHUM paciulaBa. B craThe paccMaTpuBaeTcs CBSI3b AIEKTPOIPOBOJHOCTH IOPOJBI C CO-
JepxxaHueM (Ironsa, OIHCHIBACTCS TITyOMHHOE Ie0IEKTPHYECKOe CTPOCHHE OCHOBHBIX THIIOB TEKTOHH-
4YecKHX 30H. Taioke B cTaThe IPUBOAUTCS IPHMEpP U3yUeHHUs acTeHoc(epbl Ha OCHOBE MArHUTOTEIITypHYe-
CKHX JaHHBIX.

Abstract: Magnetotelluric method is the only geophysical method, which allows to study the distri-
bution of conductivity in the Earth’s crust and upper mantle directly. In its turn, this distribution allows to
make important conclusions concerning physical structure and properties of the Earth’s interior, in par-
ticular, concerning the asthenosphere melting zones and volume percent of melt fraction. In the paper the
connection between rock conductivity and volume percent of fluid is considered and the deep geoelectric
structure of the main types of tectonic zones is described. An example of the asthenosphere study on the
basis of magnetotelluric data is as well presented in the paper. (L.L. Vanyan, M.N. Berdichevsky, P.Yu.
Pushkarev - Asthenosphere according to magnetotelluric data. "Herald of theDGGGMS RAS" Ne

2(17)2001)
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1. ®PU3NYECKHUE OCHOBBI IPUMEHEHUA MATHUTOTEJIJIYPUKHU
JJIAA U3BYUYEHUSA JIMTOCP®EPBI U ACTEHOC®DEPBI

OCcoOEHHOCTBIO AJIEKTPOMPOBOJIHOCTH CYXHX KPUCTAIUIMYECKUX TOPHBIX MOPOJA HUKHEHW KOpPHI H
BEpXHEH MaHTHH SIBIACTCS €€ MOHOTOHHOE IMOBBILIEHHE ¢ NTyOnHONH. COOTBETCTBEHHO YAEIBHOE CO-
IPOTHBJIEHUE MOHOTOHHO IOHMXAETCs OT JECATKOB ThICSId OMMETPOB B HI)KHEH 4acTH 3€MHOM KOPBI
JI0 HECKONBKUX JecsaTkoB Ha riryouHe 300 kM. CorimacHO COBpeMEHHBIM IPEACTaBICHUSAM CYLIECTBY-
IOT JIB€ TJIaBHBIC (pr3nUecKre MPUUYMHBI YMEHBIIECHHS YIIEIFHOTO COMPOTUBIICHHS BEIECTBAa BEpXHEH
MaHTHUH:

1. Poct Temneparypsl IpUBOIUT K YBEIMUCHHUIO KOHLIEHTPALU MOHOB, CIIy)KaIllUX [E€PEHOCUHKa-
MU 3JIEKTPUYECKHX 3apsifoB. KpoMe Toro, Bo3pacTaeT CKOpOCTh JBMKEHUS HOHOB. MolenMpOBaHue B
nabopaTOPHBIX YCIOBUAX IMOJA JeiicTBHEM Temreparypbl, nocturaromei 1000-1500°C npu naBieHun
10 (5-7) 10° MIIa (50-70 x6ap) sBIsIETCS BEChMa CIIOXKHOM TEXHHUECKOH 3anadeii. [I0CKOTbKY HMEr0-
HIMecs] JaHHbIE TOBOPAT 00 OTHOCHUTEIBHO OoJiee CIabOM BIMSHHUH JIABJICHUS, YeM TEMIICpaTyphl, B
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00JBIIMHCTBE Ja00OPAaTOPHBIX M3MEPEHHI OCHOBHOE BHUMAHHE Y/IIIEHO M3YYEHUIO POJIH TeMIlepary-
pel. Ha puc. 1 moka3aHsl pe3ynbTaThl HCCIEIOBAHUS JIEKTPOIPOBOJHOCTH YIBTPAOCHOBHBIX MOPO B
atMocdepe aprona, BeinoianeHHoro C.C.PeeM u M.I' ' Manbsau [1]. DT naHHBIE, OTHOCSIIUECS, TO-
BUINMOMY, K HanOoJiee peCTaBUTENbHBIM, TIONAIal0T B IIEHTPATHHYIO YacTh MOJOCH pazdpoca JaH-
HBIX MHOTOYHCJIEHHBIX aBTOPOB.

I'eoTepmudeckas U3yuyeHHOCTh KOHTMHEHTOB M OKEAHOB 3HAYMTENBHO BBIIIE, YEM T€03JIEKTpHUUE-
ckas. [IpakTiueckn B HacTosIIee BpeMs TOCTOBEPHO OIPENIEICHBI CPEeHIE BEIMINHBI TETUIOBOTO I10-
TOKa B HECKOJBKUX JIECATKAX PETHOHOB AOKEMOPHUHCKHX TUIaThopM, 30H Pa3iioMHO-MarMaTHIeCcKoi
AKTHBH3ALUH, TTyOOKHUX BIAJNH C CYyOOKEaHCKON KOPOH, MOJIOJIBIX OPOTEHOB H OKEaHCKUX KOTIOBHUH.

PaccMoTpuM HEKOTOpHIE TEIIOBBIE M DIIEKTPOMATHUTHBIC AHHBIE PA3IMYHBIX THIIOB T€OJIOTHYE-
CKHX CTPYKTYp [2]. 3HaUEHUS TEIUIOBOTO MOTOKA HAa TEKTOHMYECKH TMACCUBHBIX JOKEMOPHICKUX IIH-
Tax n miaThopMax 3aKIIOYeHbl, KaK MPaBHIIo, B peaenax 30-50 MBt/m” (cM. puc. 2). OCHOBHAs 4acTh
TEILIOBOI SHEPrHH MPOM3BOIUTCS B KOPE, H3 MAHTHH [OCTyIaeT mpuMepHo 11+5 MBt/M?. Bonee mu
MeHee JOCTOBEPHBIN pacueT TeMIIepaTyp, BBIIIOJHAEMBIN 110 BEITHUYHUHE TEIIOBOTO MOTOKA U TEIUIore-
HEpaIUsIMU CIIOEB KOPBI, BO3MOXKeH 10 TiryouH okono 100-150 kM. ['myGke Temmieparypa ciabee cBsi-
3aHa C COBPEMEHHBIM TEIIOBBIM IMMOTOKOM M MOXET OBITh BBIYUCIIEHA TOJNBKO KaK CIIEICTBUE TETIJIOBOM
UCTOPHH.

2. Kak ormeuaer B.A. Marnunkuii [3], Ha rryoune cBbime 400 kM BKITIOYaeTCsi 00JI€€ MOIIHBIH
MEXaHU3M 3JIEKTPOIPOBOTHOCTH, MOBBIIIAIONINI e Ha HECKOIBKO MOpSAKOB. UTOOB! 00BACHUTH TPH-
POy 3TOTO MEXaHW3Ma, OB MPEIOKEH MEPEX0/1 Ha COOCTBEHHYIO JIEKTPOHHYIO IIPOBOJAUMOCTb 0T
JeiicTBHeM Bo3pacTtatouiero aasieHus [4]. IlockonbpKy pacnpeneneHue NaBICHUs B MAHTHU HPUOIH-
kKaeTcs K chepuIecKu-CHMMETPUIHOMY, CIEyeT OXKHIaTh, YTO MOJOOHOW CHMMETpHUEH XapakTepu-
3y€TCs M JIEKTPONIPOBOAHOCTH Ha TITyOMHE CBHIIIE HECKOIBKUX COTEH KAJIOMETPOB.

MoHoTOHHOE YOBIBaHHE YICTHHOTO CONMPOTHBIICHUS C TITyOMHOM BCIIECTBUE NBYX MPHYHH, O KO-
TOPBIX TOBOPWJIOCH BBIIIE, HE TO3BOJISIET OIIEHUTH TOJIOKEHNE TPaHHIIBI MEXIy JITocdepol u acre-
Hocepoit. CuTyarus paguKkaibHO YIydIaeTcsl B pe3ysIbTaTe MOSBICHUS B acTeHOChepe 6a3aIbTOBOM
BBITIAaBKU. 110CKONBKY 3TO BO3MOMKHO JUIIb MPHU JOCTH)KEHHUH TeMIIepaTyphbl COIHIYyca, SICHO, YTO
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Puc. 1 3aBHCUMOCTD yJIENBHOTO JIEKTPUUECKOTO COMPOTUBIIEHHS yJIBTPAOCHOBHBIX MOPOJA OT TEMIIe-
parypsl: I — gannble C.C.Pas 1 M.I'.MaHbsian; 2 — 001acTh 3KCIIEPUMEHTANBHBIX PE3YyJIbTaTOB Pa3-
JIMYHBIX aBTOPOB
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Puc. 2 ['eoTepMBbI 111 KOHTHHEHTOB W OKEaHOB: 1 — TOKEMOpPHIICKUE TITUTHI U TIATHOPMEBI; 2 — TepIie-
HUJIBI; 3 — OKE€aHCKHE IUIUTHI; 4 — anblubl; 5 — CONUAYC CyXUX MOPOJI BEpXHEH MaHTHH

JUTSL TEO3JICKTPUKH pas3iiNune MEeXIy JIUTOC(epoil u acTeHOcepoil IMeeT TeOTEPMUIECKYIO TIPUPOAY.
UTo0Bl BOCIMOJB30BATHCS JTA00PATOPHBIMU JaHHBIMU JUIS TOCTPOCHHUS TI'EOANEKTPHUUECKON MOJeNn
BEpPXHEH MaHTHH, HCOOXOAUMO 3aJIaThCsl TOW WIIM MHOM reoTepMUYecKor Mojenbio. [lo ceMelcTBy
reoTepM JUTsi KOHTHHEHTAJIbHBIX U OKEAaHCKUX obnactelt 3emiu (puc. 2), BUIIHO, YTO BO BCEX 00JaCTAX
TeMIlepaTypa BepxXHel MaHTHH MOHOTOHHO HapacTaeT ¢ riayonHoit. Ha rimy6mae 100 kM TemmepaTypa
nocturaet 800°C g TemoBoro moroka 40 MBT/MZ, CBOMCTBEHHOIO JIOKEMOPHUICKUM IIIMTaM, U TIpe-
BeimaeT 1300° C 11 MOBEIIIIEHHOT0 3HAUYeHUs ITOToKa 90 MB1/M.

Baknelmuit BBIBOJI, KOTOPBIN CIEIYET U3 T€OTEPMUUYECKUX PACUETOB, 3aKII0YAETCA B TOM, UTO ISt
JIOCTATOYHO OOJIBIIMX TEIUIOBBIX MOTOKOB CYIIECTBYET MHTEPBAJ INIyOWH, TJIe TEMIIEpaTypa MPeBbI-
IaeT TOYKY HavaJsia IuiaBiieHus (T.e. conuayc). iMeronuecs B HACTOAIIEE BPEMS IKCIIEPUMEHTAIBHBIC
JAHHBIE O COJIUIYyCEe MOPOJ BepXHEH MaHTHH (pHC. 2) XapaKTepH3YIOTCS 3HAUYUTEIHHBIM pa3dopocoM,
YTO BJIUAET HA TOYHOCTH TEOTECPMHUECKOTO OMPESICHIS TTyOWHBI 00JIaCTH YaCTHYHOTO TUTABJICHUS.
Tem He MeHee, Bce JaHHBIC, HECMOTPS Ha 3aMETHYIO Pa3HUIY MEXIYy HUMH, YKA3bIBAIOT Ha yBEIHYe-
HUE TeMIIepaTyphl Havaja IJIaBJICHHUS C TIIyOHHOM.

2. 3ABUCUMOCTD DJEKTPOIPOBOJHOCTH OT COAEP)KAHUSA KUJIKOUN ®A3BI U
IF'EOMETPUH ITIOPOBOI'O ITPOCTPAHCTBA

YacTu4HO pacIulaBieHHAs TOpHas MOpoja MpeAcTaBisieT coboi AByx(a3zHyI0 CHCTEMY, COCTOS-
HIyI0 U3 TBEPAOro, OOBIYHO TIOXO MPOBOMSIICTO CKejleTa W 0ojiee MPOBOJSIIEH BBHIMJIABKH, 3aroJi-
HstoIel mopel. XOTs MCCIIEAOBATEN!U, KaK NPaBUiIo, HE PAaclojaraloT JOCTaTOYHOH uH(popManuei o
reoMeTpUY IOPOBBIX KaHAIOB, HECOMHEHHO, YTO 4aCTh 3TUX KaHAJIOB HE CO3JaeT CKBO3HBIX IIyTeH AJIs
3JIEKTPUUECKOro Toka. [10aToMy OOGBIYHO MCHIOIB3YIOTCS IBa METO/Ia UCCIeA0BaHM: 1) pacyer yemns-
HOT'O COIIPOTHBIICHHUS WACANU3NPOBAHHON MOJENN TOPHOM MOposl; 2) 1a00paTopHOE U3YyUCHHE CBSI3U
YZAENBHOTO CONPOTUBIICHUS ¢ KO3()(HUIIMEHTOM OPUCTOCTH.

CymecTBytomue croco0bl pacdera Mo3BOJSIFOT UCCIE0BaTh IBYX(pa3Hble MOJENHN, COCTOSAINE 13
¢ronaa, B KOTOPBIA MorpyskeHsl chepbl, KyOsl wiu smnunconasl. Camas mpocTas MOJAENb - KyOuue-

CKHe 3epHa (pa3Mep CTOPOHBI A ) ¢ YHENBbHOH 3IEKTPONPOBOJHOCTBIO O, OKPYXKEHBI (IFOUIOM,

MMEIOIUM yJIEIbHYIO JJIEKTPOIPOBOIHOCTE U, M 00pa3yIOMUM CKBO3HYIO IUIEHKY TOJIIUHON O [5].
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3aMeTuM, 9TO B MEPEHOCE IMEKTPUIECKOTO TOKA YYIaCTBYET HE BECh DJIEKTPOIUT. DIIEMEHTHI, Imapall-
JIeNbHBIE TPaHIM, K KOTOPBIM MPUJIOKEHO HANpsKeHHe, He Y4acTBYIOT B IIEpEeHOCe.
HetpyaHo BBIYHCINTS TPOBOJUMOCTD KyOa:

204 A°
Z =0, + :
A+a Al/o,+alo,
Vuureisas, uto 4>>a, A/0,>>a/0,, nmeem
Z =200, + A0,.
Ecin @ <107 4, T0 npH 06BIYHO IPHHHMAEMBIX COOTHOMIEHHSX YETbHON HIEKTPONPOBOIHOCTH
¢monna u ckenera 200 , >> A0, TaK 4TO z =200 .

BeeneM 2p(heKTHBHYIO yIETbHYIO DIEKTPOIPOBOIHOCTL ABYXba3Hoii cpenpl 0 =2 /(A + Q). To-
ria 0 =20,0/ A. OrHomernne O / A HEeTpYAHO BBIPA3UTh Yepe3 OOBEMHYIO KOHIICHTPALMIO (IIFoU-

N 3
na. Kyouk tBepaoit gaszsl 00beMoM A~ OKpy>KEeH TpeMsl Mapauie/ienuneIlaMi, UMEIOIIUMH TOJIHHY
L2
a u twomaas 60koBeIX rpaneit A°. CremoBaTenbHO, OTHOIICHHE 00BEMOB (IIIOMIA U cKeneTa (T.e.
koo punuent nopucroct) pasro k, =30/ A, otkyna
o=k,ao,/3.

Takum 00pa3oMm, ylenbHas 3JEKTPONPOBOIHOCTh MpOCTElIneld Moaeau aByX(a3Hoi cpeasl Mpo-
NOPLUMOHANBHA 3JIEKTPONPOBOTHOCTH (ifonaa W ero oobeMHOMY conepkanuio. Koadduuuent 2/3
OoTpaxkaeT TOT (PaKT, 9TO HE BeCh 00beM (PIIFOHIa YIaCTBYET B IMEPEHOCE DIEKTPUIECKOro Toka. J[ms
MoJienieil ¢ 0oJiee CIIOXKHOM reoMeTpHel MOPOBOTO MPOCTPAHCTBA HEOOXOIMMO BBECTH KO3(D(DUIIMEHT
C, 3aBHCAIIMN OT JOJM CKBO3HBIX KaHaJIoB p, T.e. O = cknO' »- I lenknenn u I''C.Badd [6]
MIPOBEIIN YHCIICHHBIN 9KCIIEPUMEHT C LEBI0 BRISICHEHHUS 3aBUCUMOCTH Koddunmenta ¢ ot p . OHH
pPaccMOTpENIN CETOUHYI0 MOJIENb, cocTosmyo u3 2340 BerBeil. OTKIIOYas YaCTh BETBEH MO 3aKOHY
CIIy9allHBIX YHWCEIl, MCCIEeNOBAaTeIN YCTAHOBWIIM, YTO BEIMYMHA C YMEHBIIAETCS Ha TOPSIOK, €CIH
TOJIBKO TIOJIOBHMHA BCEX KaHAJIOB 00pa3yeT CKBO3HYIO cucTeMy (puc. 3). B oTimdane oT paccMOTpeHHOH
npocTeiieil MoaemH, pe3yabTaThl TEOPETUIECKUX PACUETOB ISl DJUIMIICOMAATBHBIX BKIIOUCHUH yKa-
3BIBAIOT HA MPOMNOPLHUOHATBHOCTE JIEKTPONPOBOAHOCTH KBaapaTy mopuctoctd. CpaBHUM TeOpeTHYe-
CKHe JIaHHBIE C pe3yJIbTaTaMH Jab0paTOPHBIX UCCIIEJOBAHUH.

|
40 80  p %

Puc. 3 3aBHCHMOCTE OTHOCHTEIIBEHOU QJICKTPONPOBOAHOCTH OT OOJM CBA3aHHBIX KaHAJIOB
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OKCIIEpIMEHTAIHPHO YCTAaHOBJICHHASI CBS3b DJIEKTPOIPOBOTHOCTH C KOI(PPHUIIMEHTOM MOPUCTOCTH
(3ak0oH Apun) omuchIBaeTcsi 00BIYHO (opMmysIoil O /0, :knz. CormocTaBisisi SKCIEPUMEHTATBHYIO
(hopMyiry ¢ BeIpaKeHHEM IUTS UICaTU3NPOBAHHON MOJIENN, MOXKHO BBIPa3UTh KOXPODUIIMEHT C uepes
nopucrocts: ¢ =k, . Hanpumep, npu k, = 100 % B COOTBETCTBHM C YHOMHMHABLINMHKCS BBILIC pe-

syneratamMu T.J.Ilenxnenna u I'.C.Badda oxomo 50 % xanamoB oOpa3yloT CKBO3HyIO ceTb. C
YMEHBIICHHEM MTOPUCTOCTH BO3PACTACT JOJIS H30JIMPOBAHHBIX 00BEeMOB (DO, HE BHOCSAIIMX BKJIa-
Jla B TIEPEHOC JIEKTPUIECKOT0 TOKA, 9TO OTPAXKAETCA B YMEHBIIEHUHU C . CBS3b 3JEKTPOIPOBOTHOCTH,
YaCTUYHO PAcCIUIaBIEHHBIX MOPOJ BepXHEW MaHTHM C MPOIEHTHBIM COJAEp)KaHHUEM paciuiaBa U3ydeHa
SITOHCKUMU reodu3ukamu [7-9].

Ha puc. 4 nokas3aHbpl 3aBUCHMOCTH yAEIHHOTO COMPOTHBIICHUS OT TOMOJIOTHYECKOH TeMIepaTyphl
(otHOMICHHE TemmepaTypsl T K CONMIYCY CYXMX MOpoX BepxHei Mantuu Tm) mpu gaiennn 0.5 u 1.0
I'Tla [7, 8]. ComporuBieHue yObIBaeT B mIpefenax JUTochepsl MpH MOBBIIIEHUH TEMIEPATyphl 110
1170°. Ilpu sTo#t TeMIepaType OTMEYaeTCs XapaKTepHBIA M3JI0M Tpadrka, KOTOPHI COOTBETCTBYET
Hayvajy IUIABJICHHS, T.C. COJIMAYCY MOPOJ BepxHei MaHTHH. [Ipu nanbpHEHIIeM MOBBIIICHUN TeMIepa-
Typbl YMEHBIIIEHHE COMPOTHBIICHUS YCKOPSIETCS, YTO OOBSACHSETCH YBEIHMUEHHEM COJEp)KaHUs pac-
ruraBa. [l cpaBHEHUS HA TOM K€ PUCYHKE IMOKa3aHO YMEHBIIEHHE CKOPOCTH MPOAOIBHBIX CecMuYe-
CKUX BOJIH BCJICJICTBHE MOSABICHHS XUAKOW (a3pl. YMeHbIIeHHE cKOopocTd Ha 1 km/c (okosio 15 %)
COOTBETCTBYET YMEHBIIIEHUIO Y/IEIIEHOTO CONPOTHBIIeHU mpuMepHO B 100 pas.

Ha puc. 5 moka3aHa 3aBUCHMOCTb 3JEKTPOIPOBOJHOCTH YaCTHYHO PACIUIABICHHBIX OPOJ BEPXHEH
MaHTHH OT MPOIICHTA pacIlyiaBa Mo JaHHBEIM Dyxu [9].

3. IPOI'HO3 I'EOQJIEKTPHYECKOI'O CTPOEHUS TEKTOHOC®EPBI OKEAHOB

[To coBpeMEHHBIM MpPEACTABICHUSIM OCHOBOW TEILJIOBOM 3BOJIOLMU OKECAHOB SIBIISETCS OCTHIBAHHE
mutocdepbl, oOpasyromieiics B pu(TOBBIX 30HaX CPEIUHHO-OKEaHWYeCKHX XpeOToB. Pacduer riryOuH-
HBIX TEMIepaTyp 3aTPyIHEH U3-3a CIOKHOCTH BBIIEICHNSI KOHAYKTHBHON YacTH TEIUIOBOTO MOTOKA B
IIMPOKOU TOJIOCE BAOIb PUPTOBOI 30HBI. DTO CBSI3aHO CO 3HAYMTEIBHBIM BKIIAJIOM B HaOJIIOIaeMblii
TEIJIOBOW MOTOK KOHBEKTHUBHOTO BBIHOCA TeILIa TuiaporepMamu. [Ipu olieHKe TeMmepaTypbl OKeaHU-
YEeCKOW BepXHeW MaHTUH dPPEKTUBHBIM OKa3ajcs crioco0, OCHOBAaHHBIN Ha PEIICHHH YpaBHEHHS Tell-
JIOTIPOBOJHOCTH C YY€TOM JaHHBIX O BO3PACTe JUTOC(EpPhl. YUUThIBas HEOOJBIIYIO MOIIHOCTh KOPBI,
BKJIQJIOM PaJIMOTEHHOr0 Teria 00bIYHO MpeHeOperatoT. ['eoTepMbl Ha pHC. 2 XapaKTEPU3YIOT XOPOIIO
Pa3BUTYI0, OTHOCUTENIEHO HETJIy0OKyIo acTeHocdepy, KoTopasi MPOTATHBAETCS MapauiebHO PUQPTO-
BOM 30He MUPOBOTO OK€aHa Ha JIECATKU ThICSY KMJIOMETPOB MoJiocoi, nMmerome mupuny 2000-3000
KM.

Kak cumratoT OONBIIMHCTBO HCCIIEAOBATENEH, TeMIepaTypHble pazinyus Ha TayomHax 250-350 kM
CTJIOKHMBAIOTCS, TOITOMY  paclpelelieHHe  TeMIeparypbl — HpuOmmkaercss K chepudecku-
cummeTpuaHOMy. OJTHAKO M3BECTHBI CTPYKTYPHI, B KOTOPBIX PACIPECICHUE TEMIIEPATyphl OTINIACTCS
0T c(heprueCKu-CHMMETPUYHOTO Ha TIIyOMHAX B COTHH KHJIOMETPOB. JTO, MPEKIE BCErO, 30HBI CyO-
JIYKIWH, HalTpuMep, BJoJib KypuiibCcKkoi OCTpOBHOM AyTH.

Bocnosib3yeMces: TeOTepMUYECKHMMH JaHHBIMH M PHUC. 2, YTOOBI MOCTPOUTH MPOTHO3HYIO MOJIENb
Te0IEKTPHUUECKOTO pa3pesa.

[epexoast kK MOJENSAM re03IEKTPUIECKOTO pa3pe3a OKEaHMYeCKOW BepXHEeW MaHTUH, OTMETHM, YTO
IIPH OAMHAKOBOM 3HAYEHWH TEIJIOBOTO TOTOKA HA MOBEPXHOCTH 3eMIIM TeMIlepaTypa MaHTHU MO
OKEaHOM BBIIIE, YeM TIOJ KOHTHHEHTOM. [IpakTudecku BeCh TEIUIOBOM MOTOK, PETUCTPUPYEMBIA Ha
JTHE OKeaHa, MAHTHIHOTO MPOUCXOXKICHHU. MO Te0dIeKTPHIECKOTo pa3pes3a, n300pakeHHbIe Ha
puc. 6, TTOCTPOEHBI C TIOMOIIBI0 TEMIIEPATYPHON 3aBUCHMOCTH YIEIHFHOTO COMPOTHUBIICHHUS W OIIEHOK
cojJiepkaHus 0a3aJbTOBOrO paciulaBa B acTeHocdepe pasnuyHoro Bospacta. Cyas Mo pesynbraTam
pacdera OCTHIBaHHS OKEAHWYECKOH JUTOC(EPHI, OMUPAIOMIETOCS Ha CEHCMOJIOTMYECKHE OLCHKU e¢
MOIITHOCTH, CTETIeHb Pa3BUTHUs acTeHOc(epsl mpu Bo3pacTte 40 MiIH. JIeT OJIU3Ka K TOW, KOTopas Mmpe/l-
T0JIaraeTcs B AKTHBHBIX 30HAX KOHTHHEHTOB C TEMIOBBIM TOTOKOM 90-100 MBT/M?.
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paciuiaBa (B) OT TOMOJIOTHYECKOH TeMIepaTyphl
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Puc. 5 3aBucumocTs QJICKTPONPOBOAHOCTH YJIBTPAOCHOBHBIX HOPOJA OT COACPIKAHUA

pacmuiaBa

4. MIPOTI'HO3 'EOQJIEKTPUYECKOI'O CTPOEHUS TEKTOHOC®EPBI CTABUJIBHBIX
KOHTUHEHTAJIbBHBIX 30H

PaccmoTrpum “xonmomHbie” TOKEMOPHUIICKIE TUINTHI, T/Ie TeTUIOBOH MOTOK coctaBiser 40-45 MBT/M>
M TEOTEepPMBI He MepeceKaroT KpuBoil conmayca. CormacHo 1a00paTOPHBIM AaHHBIM yAEIHHOE COMpO-
THBJIEHHE TIaBHO yMeHbmaercs ot 200° Omm Ha ray6une okono 40 kM g0 300% OMM Ha riy6uHe
okojio 100 kM. I'pagueHTHBIN XapakTep reo3JeKTPUUECKOro pa3pe3a BEpXHEW MaHTHUM SIBISETCS €ro
Ba)KHEHIIEH OTIMYUTENbHON YepToii (kpuBas I, puc. 7).

P, omm

10

10°

10°

10 !
20 40 80 160 320 H, km

Puc. 6 IIporHo3Hble Mo/ I'e03IEKTPUUECKOIO pas3pesa A TPeX 3HAUYEHUM BO3pacTa JHA OKeaHa
(umpsl y KpUBBIX — B MJIH. JIET)
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Puc. 7 IIporHo3Heie MOJENH YIEIBHOTO 3JIEKTPUYECKOTO CONPOTUBIICHHUSI KOHTUHEHTOB ISl TPEX pas3-

JIMYHBIX 3HAYE€HHUH TermnoBoro nmoroka: / —40; 2 — 60; 3 — 90 MBT1/M

XapaktepHasi 0COOCHHOCTh ‘“XOJOMHOTO” TIaTGOPMEHHOTO pa3pe3a — BeChbMa Cllaboe pa3BUTHE
WIW TIOJIHOE OTCYTCTBUE acTCHOC(EPHOU 30HBI YACTUYHOIO TUIABICHHUSA. DTO YTBEPKICHHUE OCHOBAHO
Ha JIByX rpymnmnax (aktopos: 1) pacueTHbIE TeMIIEpPaTypbl BEPXHEH MaHTHH HE JOCTHTAIOT COJHIycCa
JIEPIOTUTOB, KOTOPHIMH OHA CJIOXEHa, CYAs N0 COBPEMEHHBIM NPEICTAaBICHHUIM; 2) ceCMOJIorHye-
CKHe HaOIOACHUS HEe OOHApPYKMBAIOT MOIIHOTO HU3KOCKOPOCTHOTO BOJIHOBOJA, KOTOPBIA OOBIYHO
CBSI3BIBACTCA C acTeHOC(EpPHOMN 30HOW YaCTUYHOTO IaByicHUs. COTIaCHO TaHHBIM CEHCMOJIOTHH, CKO-
POCTH TIPOJIOJIBHEIX BOJIH B BepXHEH MaHTHH JokeMOpwuiickoi Pycckoii miar¢opMbl MOHOTOHHO Ha-
pacTaroT OT ITOJOIIBEI 3¢MHOU KOPHI 110 TIyOHHBI 300 KM.

Wrak, MBI pacCMOTpENH TeO3IEKTPUICCKHUN pa3pe3, XapaKTepU3YIOIUN “XONOAHbIE” TOKeMOpHii-
ckre mThl. OHaKO Hanbosee HHTEPECHbIE OCOOCHHOCTH TITyOMHHOU 3JIEKTPOIPOBOTHOCTH CBSI3aHBI
C «TOPSIYMMMI» aKTUBHBIMH PETHOHAMH, K aHAJIH3y KOTOPBIX MBI M TIEPEXOTUM.

5. IPOI'HO3 '’EO3JIEKTPUYECKOI'O CTPOEHUSA TEKTOHOC®EPBI AKTUB-
HbIX KOHTUHEHTAJIbHBIX OBJIACTER

g HamuMx MocTpoeHU pacCMOTPHUM B KadecTBE MpHUMeEpa FeoTEpPMy, COOTBETCTBYIOLIYIO TEILIO-
BOMY ToToKy 90 MBT/M>. OHa IOCTHTaeT CoIMayca mopos| BEepXHeil MAHTHH Ha TTy6uHE 0Kos10 70-80
kM. Ha 370i1 riryOnHe mosiBIArOTCS TIepBbIe ClieAbl 0a3aIbTOBOW BRITIABKH. CTENeHb TUTaBIeHHUS MaK-
cuManpHa Ha Taybune 130-150 kM, rie MpeBEHIICHWE TEMIIEpaTyphl HAaJ CONHIYCOM HamOOJbIIee.
['my0oxe TemriepaTypHBIH TpalieHT YMEHbINASTCs, W, HaunHas ¢ TIyOuHBI mpuommsuTeapbHo 200 kwm,
TeMIepaTypa BepXHeil MaHTHH CTAaHOBHTCS HIXKe COJHIyca. TakuM oOpa3oM, B MHTEpPBAJE TIIyOHH OT
70-80 mo 200 kM mpeAmonaraeTcs CyIecTBOBAaHUE YaCTHYHO PACIIABICHHOIO BEIISCTBA.

CornacHo COBpEMEHHBIM NPEACTABICHUAM U PEabHBIM TEMIIEPATYPHBIM YCIOBHSIM COJICpKaHUE B
nopojiax acreHochepsl KUIKOH a3kl (0a3aIbTOBOrO paciuiaBa) He npeBsimaet 5 %. i1 nmoctpoerns
TEOANIEKTPUIECKON MOJIENH, COOTBETCTBYIONIEH PacCMOTPEHHBIM T'€OTEPMUYECKUM YCIOBHUSM, BbIZE-
JIUM OOJIACTH.
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[TepBas obmacTs — muTocdepa — TBepaas 000I09YKa, TEMIIEpATypa KOTOPOH HIXKE COuayca. B aToi
00JacTi MOXKHO ONPENENUTh YISIbHOE COMPOTHUBICHHE C IMOMOIIBIO TpaduKa TeMIepaTypHoil 3aBu-
CHUMOCTH, N300pakeHHOTO Ha pHc. 2. Pe3ynpTaTel MOCTpOCHUH MOKa3aHbl Ha puUC. 7. Y AeIbHOE COMpo-
THBJICHUE JUTSI KPUBOW 2 HIDKE HOPMAIBHOTO, OJTHAKO, aCTEHOC(HEPHBIN MPOBOIAIIHNI CIIOH HE OTMeda-
eTcsl, TOCKOJIbKY TeoTepMa JHE MepecekaeT KpuBoil comuayca. s KpuBoi 3 yaeabHOe CONMpOTHBIIE-
Hue m3MmeHsiercs or 2000 BOMM3K MoIOMBE 3eMHON KOpbl mpuMepHOo A0 100 OmM Ha rimyOune 80 kM.
Takum 00pa3om, yJIeNbHOE COTPOTUBIICHHUE ITOPOJ JIUTOC(EPHI, HAXOAIIMXCS B TBEPJOM COCTOSHUH,
MTOHIKAETCS IO BIUsIHAEM TeMmIiiepatypsl B 20 pas [10, 11].

Bropas o0macte, KOTOpas Mo KOHTMHEHTaMH CYIIECTBYET TOJBKO B “TOpsdeM’ Te0dJIeKTpHUUe-
CKOM pa3pese — 3T0 acTeHoc(epHas 30Ha YaCTUYHOTO TUIaBlieHMs. [ 'eoTepMa, COOTBETCTBYIOMIAS KPH-
BOI1 3, mepecekaeT KpUBYIO CONHIYCa, TEMIEpaTypa MPeBBIIIaeT conuayc Ha 6-7 % Ha riryoune 130-
150 kM, 9TO COOTBETCTBYET IpuOIM3UTENRHO 2-3 % 6a3anpToBO# BhITIIaBku [12]. Ha rimybune oxoo
200 kM oTMedaeTcsl BTOpOE MepecedeHre re0TepPMbl U KPUBOW CONUIYCa, T.€. MOJOLIBA 30HBI YAaCTHY-
HOTO TUTABJICHUS. B 3T0ii 30HE TNIaBHBIN BKIJIAJ] B AJIEKTPOIIPOBOAHOCTh BHOCUT (uIron] — 6a3aIbTOBBIH
pacmiaB. [loaToMy MexaHM3M 3JEKTPOIPOBOTHOCTH SIBIAETCS 37€Ch ANIeKTpoiauThdeckuM. Ecim Boc-
NO0JIB30BaThCs (POPMYIIOH yAETBHON 3IEKTPONPOBOTHOCTH AJISI KyOMYECKHX WM CPEPHUUECKHX BBICO-
KOOMHBIX 3€peH, OKPYKEHHBIX CO BCEX CTOPOH MPOBOIAIINM (DIFOUAOM, TOTYYUM IIPH OOBEMHOM CO-

JIEp’)KaHUM PACIiaBa B TPU MpoueHTa 0 =0, , TAe O, - yJelbHas 3JIEKTPOIPOBOJHOCTh 0a3aJIbTo-
BOIO pacrjaBa. DKCIIEpUMEHTAIbHbIE JaHHbIE MOKA3bIBAIOT, YTO O, u3MeHsercd oT 1 go 10 Cm/m

[13]. Ecu npunsTh B cpeqaeM 0, =3 Cv/M, T0 0 = 0,06 Cm/M. K coxxaneHunto, TOUHOCTb 10100~

HBIX OIICHOK HEBEIHMKAa M3-32 OTCYTCTBUS MH(OPMAIUH O TOM, KaKas 4acTO KaHAJIOB, 3allOJHECHHBIX
pacriaBoM, 00pa3yeT CKBO3HBIC ITyTH JUIS AJNEKTPUIECKOTO TOKa. B 3aBHCHMOCTH OT T€OMETpPHUH IIO-
pPOBOTO TMPOCTPAHCTBA yAENTbHAS JICKTPONPOBOAHOCTh YACTHYHO PACIUIABICHHOTO BEIIECTBA MOXKET
YMEHBIIUTHCS B HECKOJIBKO Pa3 M0 CPAaBHEHUIO C MPUBEIEHHOM BhIlIe o1leHKOM. [lo-BuaumMomy, B LieH-
TPE 30HBI YACTHUYHOTO IUIABJICHUS yAeabHOE compoTuBieHue cocraBisieT 10-20 Omm, Ha BepxHEl u
HIDKHEH ee TpaHWIax MpUOIIKasch K YIeNbHOMY CONPOTHBICHHIO TBepHOi ¢a3pl. CTONb HU3KHE
3HAYEHMsI yAEIHHOTO CONMPOTHUBIIEHHS, a TaKkkKe 00sacTh nHBepcur B uHTepBase 150-200 kM BbIAENS-
IOT 30HY YaCTHYHOTO IJIABJICHUS KaK YHUKAIBHBIM CIOM BepxHel MaHTUU. B TO ke Bpems ciemyer
OTMETHUTH, YTO TPATUCHT YMEHBIICHHUS yIEIbHOTO CONMPOTHBIEHHS B acTeHOC(Epe «ropsanx» oodac-
Tell HEHAMHOT'O IMPEBHIIIAET COOTBETCTBYIONIYIO BEIMUYUHY I jurocdepnl. Havyamo rmaBnenus ort-
MEYaeTcsl He CKaYKOM AJIEKTPOMPOBOJHOCTHU, a JHUIIb HEKOTOPHIM YBEIUUYCHHEM CKOPOCTH €€ Hapac-
TaHUS C TITyOUHOM.

Tpetbst 06acTh oxBaTeiBaeT MHTEpBAN TyomH 250-350 kM. Kak oTmedanoch BeIIIE, IO CYIIECT-
BYIOIIMM TPECTABICHUIM 3/IeCh CIIAKUBAIOTCH TEMIIEPATypPHBIC PA3INYHS MEXKIY OOJBIIMHCTBOM
re0TEPMUYECKIX PErHOHOB. UTOOBI OOBSICHUTH MPUPOAY STOTO MEXaHU3Ma, OBUT IPEIOKEH MePeXo]]
Ha COOCTBEHHYIO 3JEKTPOHHYIO MPOBOJUMOCTH MO JACHCTBHEM Bo3pactaromiero aasienus [4]. Tlo-
CKOJIBKY pacmpefielieHle AaBlIeHUS B MAHTUU MPUOIIKAETC K CHepUIECKH-CHMMETPUIHOMY, CIIETY-
€T OXKHUJaTh, YTO MOAOOHOW CUMMETPHUEH XapaKTepU3yeTCs M AJIEKTPOIPOBOIHOCTh HA TIIYOHMHE CBBI-
1€ HECKOJIBKUX COTEH KM.

6. QJIEKTPOITPOBOJHOCTD JIUTOCPDEPBI U ACTEHOC®EPHI B 30HE CYBAYKIIUN
XYAH JIE ®YKA 110 JAHHBIM MATHUTOTEJLJIYPUKH

Kak BUIHO W3 MPUBEAECHHBIX BBINIE MPOTHO3HBIX MOJENEH TIIyOWHHOW AJIEKTPOIIPOBOAHOCTH, BEI-
COKasl 3JICKTPOINPOBOJHOCTh YaCTUYHO PACIUIABJICHHON acTeHOC(hephl OKEaHOB M TEKTOHMYECKH aK-
TUBHBIX 00JIACTEH KOHTHHEHTOB CO3/IaeT OJIArOMPHUSATHBIC YCIOBHS KAk JJIsl OLICHKU CoJepKaHus Oa-
3aJIbTOBOH BBITUIABKH, TaK W LISl OMpeAeeHnss MOITHOCTH Jutocdeps! [14]. Pernonom, coderarommm
OJaronpUATHBIC IS TE0IJEKTPUKH OKEaHCKHE W KOHTHHEHTAJIbHBIE YCIIOBUS, SABIISETCS IUINTa XyaH-
ne-Dyka B ceBepO-BOCTOUHOM YacTy THXOro okeaHa, K KOTOPO# MpUMbIKaeT 00aactk KackamHbix rop
CeBepo-AmeprKaHCKOH MIUTHL. VIMEHHO 3TOT pernoH ObUT BHEIOpaH I MEXIYHAapOIHOTO MPOEKTa
OMUCIJIAB, conmepskaHHEeM KOTOPOTO SBUJIOCH BBITOJIHEHHWE TITYOMHHBIX MarHUTOTEUTYPHYSCKHX 30H-
nupoBanmid [15, 16]. [l MCKIIOYEHHS SKPAaHUPYIOIMIETO BIUSHUS CIIOS XOPOIIO MPOBOISIICH MOpP-
CKOM BOJIBI MarHUTOTEILTYPUUYECKOE IOJIE B OKEAHCKOW YacTH pailloHa MCCIEIOBAHUS PETUCTPUPOBa-
nock Ha nHe. Ha puc. 8 mokazaHo pacronokeHrne MyHKTOB 30HIMPOBAaHUI Ha CyIlle M Ha aKBaTOPUHU
Tuxoro okeana. TUNTMYHBIC KPUBBIE MarHUTOTEIUTYPHUUECKOTO 30HAMPOBAHUS MPEACTABIECHBI HA PUC.
9.
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YcnoBHble 0603HaveHus

—-—- TpaHnLpl LWITATOB
A BynKaHbl
e TO4kM TMB3 BHe npocuns
+ Toukm 'MT3 BHe npocuns
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0)
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4+ TOuKkM TMT3 0 km 50 km 100 km
[ I ]

Puc. 8 Cxembl pacrnionoxeHus ToUeK HaOMOACHUS B palioHe nposenenus sxkcrnepumenta OMCJIIAB: a)
MeJIKoMacHiTabHasi, 6) KpymHoMaciTabHas
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Puc. 9 Tunmunsie kpussle MT3, monyuennsie B sxcnepumente IMCJIAD: a), 6) nonnsie (pa3oBsie U
aMIUIUTYIHbIC KpUBBIC (TOuKa HaOmoaeHus — B 170 kM 3ananHee Oepera); B), I') Ha3eMHbIC (pa30BbIC U
aMIUTATYTHBIC KpHUBBIE (TOUKa HabmogeHus — B 48 BocrouHee oT Oepera). CHHHE JIMHUU — TPOJIOITb-
HBIE, KPACHBIE JJMHAN — MOTIEPEYHbIe K Oepery M OCHOBHBIM CTPYKTypaM KpPHBBIS
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MeTtoauka TOCTPOSHHSI MOAETH TIIyOMHON 3JIEKTPONIPOBOAHOCTH IO TOJEBBIM JaHHBIM Hanbojee
pa3BuTa B JIBYMEPHOM MPHOIMKEHUH, KOT/Ia MOXHO NMPEHEOpeYh M3MCHEHHEM IapaMeTpOB paszpesa
M0 TIPOCTHPAHUI0. BO3MOXHOCTS MOOOHOTO TpeHEOPEKEHHs OIICHEHA aBTOPAMHU C HCITOJIB30BAaHHEM
KBa3U-TPEXMEPHOTO TJICHOYHOTO MozenupoBaHus. OCHOBHOE BHHMAaHHE OBLJIO IIPH ATOM OOpalieHo
Ha BJIMSHUC HanOOJee KOHTPACTHOM rpaHuIbl cyma — Mope. Ha puc. 10 moka3aHa kapTa WHTErpalib-
HOW BJIEKTPOIIPOBOJAHOCTH BEPXHETO CIIOSI TEOJOTHUECKOTo pa3pe3a (MOpCKas BOJa, a TaKXkKe 0caj[0d-
HBIM 4exon Ha cymie). MHTerpagpHas 3JeKTPOIpOBOTHOCTE YMeHbmaeTcs oT 12000 CuMmMeHc B Mop-
ckoit vactu 10 10-100 Cummenc Ha cymie. CpaBHEHHE pe3yJIbTaTOB KBa3UTPEXMEPHOTO IIIEHOYHOTO U
JIBYMEPHOTO MOJICIIMPOBAHUS TIO3BOJISAET CAENATh BaXXHBIN BBIBOJ: CTPYKTypa pacCMaTpPHBAEMOTO pe-
THOHA BJIOJIb TPAHCEKTa BKPECT OEpPEroBOi YEePTHl MOXKHO HM3ydaTb Kak JABYMEPHYIO C IIPHEMIIEMOit
MOTPEITHOCTHIO.

Bapennos ¢ coasropamu [17, 18] BHIIOIHUI ABYMEPHYIO HHBEPCHIO MOJIEBBIX MArHUTOTEILTYpHYE-
CKUX JaHHBIX BJIOJIb TpaHcekTa (puc. 11). Kak BUIHO Ha re03IeKTPUIECKOM pa3pese, TI0OXOIPOBO/Is-
mas okeaHckas imrocdepa mutel XyaH-ne-Oyka nmoacTunaercs acteHochepoit ¢ yAeTbHBIM COMpo-
TUBIIeHHEM 0K0JI0 20 OMM, 9TO coOTBeTCTBYET aAnekTpornpoBogHoctu 0.05 Cm/M. CornacHo mpuBe-
JIEHHBIM B JJAHHOM CTaThe OIEHKaM, yIeIbHOE conpoTunicHue 20 OMM OJHO3HAYHO CBUETEIECTBYET
B ITOJIB3Y MPHUCYTCTBHS (QIIFOMIOB B acTreHocdepe. B mociennee BpeMs mosBuincek pabotsr [19, 20], B
KOTOPBIX Ha OCHOBE aHAIM3a re0(U3MYECKUX U T€OXMMUYECKHUX JaHHBIX MOKa3aHo, 4TO B 0a3ajabTo-
BOI BBIIIJIaBKE PACTBOPEHO HEOONBIIOE KOJMYECTBO BOJBI. biiarogapsi BEICOKOH 3JIEKTPOIIPOBOAHOCTH
COJIEHON BOJBI, €€ MPHUCYTCTBHE MOXKET MOBBICUTH B HECKOJIBKO pa3 AJIEKTPOIPOBOAHOCTH 0azaibTo-
BOH BEITUIABKH, Jake eciu 00beM Bojasl B 20-30 pa3 MeHbIe 00beMa KUAKOTO Oa3anbTa, T.e. IpUMep-
HO 0.1 % ot oObema acteHOchepsl. C y4eTOM 3THX HOBBIX JaHHBIX MOXKHO CKa3aTh, YTO 3IEKTPOIPO-
BOAHOCTH acTeHoc(epsl B pernoHe XyaH-1e-Dyka cOOTBETCTBYET coaepx anuio (pionmaa okoio 3 %.

3AKIIOYEHUE

Jis n3yueHns rpaHuLbl MEXIy JTUTOC(Eepol U acTeHOC(hEepol ¢ UCIIOIb30BaHNE MarHUTOTEILYPH-
YeCcKHX 30HIUPOBAaHUI HanOosee OIaronpuATHBl TEKTOHHYECKH aKTHBHBIE 00JaCTH KOHTHHEHTOB, a
TaKke okeaHbl. B aTux obnactsax acreHocdepa xapakrepusyercs 2-3 % 0a3aabTOBON BBIIUIABKH, MO-
HIDKAIOIIEH yJeNbHOE CONPOTUBIECHUE IBYX(a3HON Cpeabl B HECKOJIBKO pa3, T.€. HA COTHH INPOLECH-
TOB. JlOMOMHUTENPHOE TOHWKEHNE, KaK TTOKa3bIBalOT HOBEUIIINE UCCIEAOBAHUS, MOKET UMETh MECTO
Onaronapsi IPUCYTCTBUIO 10JIeH MpoleHTa (10 00beMy) COJICHOH HaAKPUTHIECKOM BOBL.

Teopernueckue MOAEIN HaXOIAT CBOE IOATBEPKAEHHE B pe3yJbTaTax ImosieBblx pabor. CoBmecT-
Hasl MHTEePIpeTalisl MarHUTOTEIUTYPUYECKUX 30HINPOBAHMUMN, BBHITIOJHEHHBIX Ha THE THXOro okeaHa B
paiione muTel XyaH-ge-DPyka U Ha CyXOIMyTHOM MPOJOJDKEHUH TPAHCEKTa, TI03BOJIUIIA BBIACIUTh XO-
POLIO MPOBOSIIYIO, YACTHYHO pacIuIaBiIeHHYI0 acTeHochepy. [lonoxkeHne ee KpoBIM MapKupyeT Mmo-
JOLIBY IJIOXO IPOBOAALIEH JINTOCGEPHI.
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Puc. 10 Kapra cymMapHOii Ipoa0IbHON MPOBOIUMOCTH MPUIIOBEPXHOCTHOTO CJI0s (OKEaHCKas BoJa U
0CaZI0uHBIN Yexoi1) B paiioHe nposeaeHus sxkcrepumenta OMCIIAB

BK BH BX [OB 3K BK
250 200 150 100 50 0 50

1|00 1|50 KM
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100

KM |

yaoenbHoe conpotmBneHmne (OmMm*m)

- <3 <10 <30 | |<100! [<s00! [%1000 -

Puc. 11 /IBymepHas reosnekTprieckas MoJesb, noayyenHas 11.M.BapeH1oBsIM u fip. B pe3yJbTaTe UH-
Teprperanuu gaHHbIX npoekta DMCIIAB (BK — Bacceitn Kackanus, BH — Bacceitn Hetonopt, 65X —
Bbeperoroit Xpeoer, JIB — J{lomuna Brmramer, 3K — 3amagnasie Kackansr, BK — Bricokue Kackasr)
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