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VY crarTi 06roBOpeHoO BIIAMB MarHiTHOI B'SI3KOCTI T€OAOTIYHUX CEePEAOBHII Ha iHAYKIIiHHI Iepe-
XipHI XapaKTepUCTHKHU. MartiTHa B'I3KiCTb — OAHA 3 BAQCTUBOCTEN (hepoMarHeTnsmy. B ripcbkux
IIOPOAAX i I'PYHTax BOHA ITOB'sI3aHa IIepeAyCiM 3 peAaKcalliero HaMarHiueHoCTi cyleprapaMarHiTHUX
YABTPAAUCIIEPCHUX YacTOYOK (hepUMarHiTHHUX MiHepaaiB. B MeToal nepexipuux nporecis (MITIT)
MarHiTHa B'a3KiCTb NposABASeTbCA y BUTAdAL EPC, gka criapae o6epHEeHO IPOIOPIIHHO [ePIIOMY
CTeIIeHIO Yacy. 3Ae0iABIIOTO BIIAMB MarHiTHOI B'I3KOCTI PO3TASIAQIOTH SIK T€OAOTIUHY IIEPEIIKOAY,
sIKa YTPYAHIOE Ta YHEMOJKAUBAIOE iIHTepIIpeTariifo iHAYKIIHUX IIepexXiAHUX XapaKTepPUCTUK Y Tep-
MiHaX eAeKTPOIPOBiAHOCTI. BopHOYAC € CBiAOIITBA TOTO, IITO MPOSIBU MarHiTHOI B'ss3kocTi B MITIT
BiAOMBAIOTH iCTOPIiIO POPMyBaHHS Ta AesIKi 0COOAMBOCTI MiHEPAAOTII reOAOTIUHIX CepeAOBUILL. YHa-
CAIAOK IIBOTO YSABASIETBCA aKTyaAbHUM HABUMUTHCS, IO-TlepIlle, 3aCTOCOBYIOUM yCTAaHOBKM Pi3HOI
reoMeTpii, mocrabAsaTH abo MABUITyBaTH e(peKTH MarHiTHOI B'I3KOCTI i, IO-ApyTe, iHTeprpeTyBaTH
iX B TepMiHax, gKi B)XUBaIOTh (paxiBIli y cdepi MarHeTU3My TipChKUX MOpiA. Po3rasgHyTo criocobu
i pe3yAbTaTH PO3PaxyHKIB iIHAYKIIIMHUX IepexXiAHMX XapaKTepPUCTHK 3a HasgBHOCTI CepeAOBHII 3
MaTHITHOIO B'SI3KiCTIO, & TaKOJK AaHi Aa0OpaTOPHUX BUMIpPiB IIbOTO IIapamMerpa Ha YaCTOTHIN Ta
TUMYaCOBil pinsiHKax. Ha nmpukaaai iHBepcii MOABOBUX MaTepiariB y MeyKaxX MOAEAL cepeAOBHUIla
3 Mar"iTHOIO CIIPUMHSATAUBICTIO, SIKa 3aA€KUTH Bip 4acy, TOKa3aHo, IKa MarHiTHa B'I3KiCTb MOJKe
OyTH BUKOPHUCTaHa SIK AJKepeAo BaKAMBOI reOAOTIUHOI iHdopMartiii. BiaoOpaskeHO mepiinii AOCBIA
3acrocyBaHHs MIIIT pAAg 1irecIpAMOBAHOTO BUBUEHHSI peAaKcallil HaMarHidveHOCTi TeOAOTIYHUX
cepepOBHIN. Y CTATTi He BUCBITA€HO NPOOAEMM eKBiBaA€HTHOCTI, PO3AIABHOL 3AaTHOCTI, BIIAUBY
moxnOOK BUMipIOBaHb Ha SIKiCTh PO3B's13Ky 0OepHeHOI 3apadi, sIKi MaloTh CKAACTH IIPeAMeT CIIelli-
AABHOTO AOCAIAJKEHHS.

The paper discusses the effect of magnetically viscous geological materials on the TEM response.
Magnetic viscosity is a property of ferromagnetism. In rocks and soils it is often associated with
superparamagnetism, or magnetic relaxation of ultra-fine ferrimagnetic mineral grains. Magnetic
viscosity in TEM data shows itself as voltage decaying inversely proportional to the first power of
time. Most often it is treated as a geologic noise that hinders inversion of TEM response in terms
of electrical conductivity. On the other hand, there is evidence that magnetic viscosity effects are
related to the mineralogy and history of natural and man-made geological materials. Therefore, it
appears reasonable to learn how, (1) using TEM systems of different geometry, to amplify or depress
the magnetic viscosity response and (2) interpret it in terms of rock magnetism. We show, through
forward calculation of TEM responses, laboratory magnetic viscosity measurements both in time
and frequency domains, and inversion of the field TEM data in terms of time-dependant magnetic
susceptibility, how magnetic viscosity effects can be used as a source of important information on the
near-surface geology. The discussed results present a first experience in applying the TEM method
to purposeful investigation into magnetic relaxation of rocks. There are still a number of important
issues that remain beyond this consideration and will be a subject of a special study, namely, equiva-
lence, resolution, and influence of measurement errors on the inversion quality.

Beepenme. MaruuTHast BI3KOCTb — OAHO M3
CBOMCTB (heppoMarHeTrusMa. B GOABIINHCTBE CAY-
YyaeB IIPpYU NTPOBEAEHUU TeO(PU3NIECKUX CHEMOK
METOAOM TIepexOAHBIX mpolieccoB (MIIIT) adg-
(peKTBl MAarHUTHOM BSI3KOCTU, MAM MarHUTHOTO
TTOCAEAEUCTBUS, CAAOO TTPOSTBAEHEI TTO CPAaBHEHMIO
C BKAGAOM BUXPEBBIX TOKOB. OAHAKO CYIIIECTBY-
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FOT TEOAOTHMYECKHE TPUPOAHBIE U @HTPOTIOTeHHBIe
OO'BEKTHI, TPU HAAMUUU KOTOPHIX 3(p(eKTh Mar-
HUTHOMW BSI3KOCTHU CTAHOBSITCS 3aMETHBIMU UAW
Aaske TpeobAapaloT. BAusiHME MarHUTHOM BSI3KO-
CTH TTPOSIBASIETCSI B BUAE HEOOBIYaTHO MEANEHHO
(uaire Bcero, 06paTHO MPOTOPITMOHAABHO TTEPBOM
cTernieHUu BpeMeHM) yobiBatoielt SAC. [Tpu uccae-
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AOBAHUU TAKNX OOBEKTOB Y Ke HEeAb3s UTHOPUPO-
BaTb METOABI UMITYABCHOY MHAYKTUBHOM DAEKTPO-
pasBeAKH, hukcupyronue 3PPeKTel MarHUTHOMN
BA3KOCTU. O TPOSIBAEHUAX MarHUTHOU BSI3KOCTU
YIIOMMHAeTCS BCe Yallle 10 Mepe TOoro, Kak pac-
HINPSETCS KAACC OOBEKTOB, KOTOPHIE U3y4aroT
VAU IBITAIOTCSA U3Y4IUTh ¢ noMomeo MIIIT u ero
ananoroB (3CB, 3MIIIT), u coBepuIeHCTBYyeTCA
anmaparypa (MOBBIIIEHNEe PeaAbHOU UYBCTBUTEAD-
HOCTH, pacIlIupeHre BpeMeHHOT0 AUaa3oHa).

BrnepBble BAMSHUE MAarHUTHOU BA3KOCTU Ha
WHAYKIJUOHHBIE II€PEXOAHBIE XapaKTEePUCTUKU
3eMAU OBIAO OTMEUYEHO B AHTAUU IIPU apXEOAO0-
IrMYeCKHUX U3BICKAHUIX KPEIIOCTHBIX COOPY KEHUN
BpeMeH PUMCKOTO HAIleCTBUs, ITPOBOAMWBIIUX-
Csl C IOMOIIBI0 UMIIYABCHOTO METAaAAOUCKATEAS
[Colani, Aitken, 1966]. B mocaepHee pecsITUAETHE
UHTEpeC K MPOSIBACHUSIM MarHUTHOU BSI3KOCTH B
UMIIYABCHOM HWHAYKTUBHOM 3AEKTPOpPa3BEAKE
MIOAAEPIKUBAETCA B CBSA3U C IPOOAEMOU OOHapy-
KEeHUs M AUMAarHOCTUKU Hepa3opBaBUIUXCS Ooe-
npunacos [Pasion et al., 2002].

OOBIYHO TIPOSIBAEHMS MArHUTHOW BS3KOCTH
paccMaTprUBarOT KaK reOAOTHYECKYIO IIOMEXY, 3a-
TPYAHSIOIIYIO UHTepIpeTanuio AaHHBIX MITIT B
TepPMHUHAX KHOPMAABHOU» IAEKTPOIIPOBOAHOCTH
[3axapkun u Ap., 1988; I1at. PO ..., 1995; Buselli,
1982; Dabas, Skinner, 1993; Lee, 1984a, b; Pasion
et al., 2002]. Tak, dpopmMarbHasg UHTEPIPETAIIUI
MepAeHHO yOowiBaromenn SAC NPUBOAUT K IIOSB-
AEHHMIO He CYIIeCTBYIOIIUX B PEAABHOCTU CAOEB
O4YeHb HU3KOTI'0 YAEABHOTO connpoTuBAeHus [The
geophysics ..., 1980]. BMecTe ¢ TeM pe3yAbTaThl
HEKOTOPBIX MCCAEAOBAHUM CBUAETEABCTBYIOT O
TOM, UYTO U3MepsieMble C TOMOIILI0 MHAYKTUBHBIX
MeTOAOB 3(peKTBl MAarHUTHOM BSA3KOCTU OTpa-
SKQIOT OCOOEHHOCTU T'eHe3HUCa U CTPOEeHUs IIPU-
POAHBIX U @HTPOIIOTEHHBIX TEOAOTUUECKUX CPeA
1 OOBEKTOB, a TaK>XKe IIPOUCXOAUBIIIUX B IPUIIO-
BEPXHOCTHBIX CAOSIX T€OAOTUYECKHUX ITPOILEeCCOB
[Bapcykos, ®artn6epr, 2002; KOo>KeBHUKOB U AD.,
1998; KoskeBuukos, Hukudopos, 1999; Koxes-
HUKOB, CHONKOB, 1990, 1995; Barsukov, Fainberg,
2001; Kozhevnikov et al., 2001; Kozhevnikov, Niki-
forov, 1995; Thiesson et al., 2007]. Takum oOpaszom,
NIPEACTABASIETCS aKTyaAbHBIM, BO-TIEPBBIX, AQTh
MeTOAMYECKHEe PEKOMEHAQIIUU II0 TIOBOAY TOTO,
KakKuM 00pa3oM MOJKHO YCHUAUTb HAHM, HA00O0-
POT, OCAAOUTH BAMSHUE MArHUTHOU BSIZKOCTH;
BO-BTOPBIX, HAYUYUTHCSI CPEACTBAMH UMITYABCHOM
WHAYKTUBHOM 3AEKTPOPA3BEAKU KapTHUPOBATh
pacnpepereHrie MAarHUTHOM BSI3KOCTU BEPXHUX
TOPU30HTOB 3€MHOM KOPHI B ITA@HE U Ha T'AyOHu-
HY; B-TPETBUX, HAUTU CIOCOOBI MCTOAKOBAHUSA
PEe3yABTATOB TAKMUX CHEMOK B TEepPMHHAX IeTPO-
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pU3UKY 1, BO3MOKHO, MAaTHUTHOU MUHEPAAOTHH.

Penrakcanusi HaMarHU4eHHOCTH U €€ CBSI3b C
VHAYKIMOHHOM II€PEX0AHOM XapaKTePUCTUKOM.
Ha puc. 1 n3o6paskeHbl reHepaTOpHasa U IpUeM-
Has 1eTAH. [IpeATonOKHM, UTO B TeHepaTOPHOHU
TIEeTAE B TEUEHNE AAUTEABHOTO BpEMEeHH ITPOTeKa-
eT TIOCTOSTHHBIM TOK /, @ cpeapa, Ha MMOBEPXHOCTHU
KOTOPOM PAaCIOAAraloTCs TeTAW, HeMarHUTHas.
B 5TOM cAydae MarHUTHBIN IOTOK @), TPOHU3EI-
BAIOIINHY IPUEMHYIO IIETAIO, MOKHO OIIPEAEAUTH
Kak ®,=IM,, rae My — Ko3(HUIreHT B3auMHON
WHAYKTUBHOCTH MEXKAY ITETASIMU IIPHU UX PACIIOAO-
>KEeHWU B HEMarHuTHOM CpeAe.

HassepuTess

AN S faseprmessnas
NeTAS

lFenepaTop

lenepaTopRan o
ETAR

Marmrmnsei
OOBeET

Puc. 1. CucreMa AAT U3MEPEHUN METOAAMU UMITYABCHOM HH-
AYKTHUBHOM SA€KTPOPA3BEAKU U MarHUTHBIN OOBEKT.

EcAu B OKpEeCTHOCTSX IIE€TAU PACIIOAATraeTcCs
MarHuTHBIN OOBEKT, TO II0A AEMCTBUEM IIEPBUYHO-
IO MAarHUTHOI'O IIOAST H | KaXKABIA A€MeHTapHbIN
00beM 00beKTa IpruodpeTaeT HAMarHUYEeHHOCTD
J. HaMaruuueHHBIU OOBEKT CO3AA€T BTOPUYHOE
MarHuTHOE IIOAe H,, KOTOpOe BHOCUT A0OaBKY AD
B MArHUTHBIHA IOTOK @;. COOTBETCTBEHHO, M) 13-
MeHsSIeTCS Ha BeAMUNHY AM, KOTOPYIO HAa3BIBAIOT
BHECEHHOU MHAYKTHUBHOCTBIO. B 3aBHCHUMOCTH
OT 'eOMeTPHUHU YCTAaHOBKU U IPOCTPAHCTBEHHOT'O
pacrnpepeAreHusT MarHUTHOM BOCIPUHUMYMBOCTU
AM yBeAVUMBAET WAU yMEHBIIAeT HA4aAbHYIO
WHAYKTUBHOCTB. [13MepuB AM, MOKHO CYAUTB O
HaAU4YMU OOBEKTa M ero CBOUcTBax. MIHAyKTHUB-
HOCTbD C Y4€TOM BAUSTHUSI OAHOT'O MAM HECKOABKUX
HaMarHWYeHHBIX OOBEKTOB (B MX YHUCAE MOJKET
OBITH 1 MAarHUTHOE IIOAYIIPOCTPAHCTBO) Ha30BEM
5 peKTUBHON 1 0003HAYUM Kak M,. Ee ypno0HO
IPEeACTAaBUTD KaK M =u M, rae p, — 3P deKTrB-
Has OTHOCUTeAbHAss MarHUTHAas! IPOHUIIAeMOCTh,
VUUTHIBAIOIASl BAUSHNE PACIOAOKEHHBIX B
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OKPECTHOCTU YCTAaHOBKU MarHUTHBIX OOBEKTOB.
Ecam Takmx 00BeKTOB HeT, TO U,=1. B ToM cay-
yae KOTAQ AAS BO30OYIKAEHUSI NIEPBUYHOTO ITOAT
u usMepeHusa BTopuuHOU OAC HCHOAB3yeTCA
OAHOIIETAEBass WAU COBMeEIleHHasg YCTAaHOBKQ,
B3aMMHagd UHAYKTHBHOCTH paBHa COOCTBEHHOU
WHAYKTUBHOCTH L) TIETAH.

B momenT =0 TOK B meTAe OBICTPO BBIKAIOYA-
€TCsI M TaK JKe OBICTPO McYe3aeT IIepBUUYHOE Mar-
HUTHOe ToAe. EcAu HaMarHn4eHHOCTh OOBEeKTa
BsI3Kas, ee CIaA MOCAE CHSITUS IEPBUYHOTO TTOAS
IIPOUCXOAUT MEAAEHHO. YObIBaloOIlass HaMarHu-
YEeHHOCTDL CO3AQ€T CUHXPOHHOE C Hell BTOPUUHOE
MArHuTHOE IOAe /H,, MAarHUTHBIM IIOTOK KOTOPO-
ro, IPOHU3BIBAS IPUEMHYIO IIETAIO, UHAYIIUDYET
B Helt DAC e(?): e(t) = _dd£ .

IMpu XapaKTepI/ICTI/IKet TEOAOTUUECKUX CPep
BMECTO MarHHUTHOM IIPOHUIIAEMOCTU HPUHSTO
HCIIOAB30BaTh MAarHUTHYIO BOCIPUMMYMBOCTS K.
B MesxxapyHapopHoi cucteMe CU cBS3b MeXAY
OTHOCUTEABHOW MArHUTHON IIPOHUII@eMOCTbLIO
[l ¥ MarHUTHOM BOCIPUMMUNBOCTBIO BhIpaskaeT-
cs1 cooTHolteHueM p=1+k. COOTBETCTBEHHO, AN
3PPEKTUBHBIX OTHOCUTEABHOM MAarHUTHOM IIPO-
HUI[AEMOCTH ¥ BOCIPUMMYUBOCTH [ =1+K , OTKyAQ
M=My(1+c,).

AT cpep ¢ MarHUTHBIM IIOCAEAENCTBUEM U3-
MeHeHNe HaMarHU4eHHOCTH OTCTaeT OT u3MeHe-
HUS IPUAOKEHHOTO MaTHUTHOTO TIOA, a ITapaMe-
TPHL [, K, U M, 3aBUCAT OT BpeMeHu. [Tokasano
[Ko>keBHUKOB, AHTOHOB, 2008], 4TO B 3TOM CAyUYae
OAC Ha 3aKUMax IPUeMHOMN IeTAU COCTaBASET:
_ do dx

elt) =" "=8(0)1, M, +1,M,

3AeCh IepBoe charaeMoe IPEeACTaBAsieT COOOM
OAC, UHAYIIUPYEMYIO B IPUEMHOM IIeTAe B MO-
MEHT BBEIKAIOUEHMS TOKa B reHepaTOPHOU IeTAe.
OTO caaraeMoe He COAEPKUT MHQPOPMAIUU O
Mar"guTHOM BI3KoCTU. [IpuBepeHHas K Toky SAC,
WHAYLIMIpyeMasi B IPUEeMHOM ITeTAe 3a CYeT peAak-
cally HaMarHM4eHHOCTU T€OAOTUUECKOM CPEARI,
3alnChbIBAETCS KaK

0y A
I, dt

AAs TOTO 4TOOBI NPAKTHUUYECKHU BOCIIOAB3O-
BaTbCs 3TOU (POPMYAOH, HEOOXOAUMO PACCUU-
TaTh KO3(unuenTt M, 1 pacrmoraraTb MOAEABIO,
OIIMCBIBAIOIIEH K (f) B 3aBUCUMOCTH OT IPOCTPAH-
CTBEHHOTO pacpeAeAeHUsI ICTUHHON BOCIIPUUM-
YUBOCTHU U ITapaMeTPOB YCTaHOBKH.

MarHuTHass BOCIPUMMYHBOCTh aHCaMOAS
OAHOAOMEHHBIX YacTull. [ Ipu BO3AeliCTBUY BHEIII-
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HEro MarHUTHOTO TIOAST Ha «OOBIYHBIE» CPEABI UX
HaMarHWYeHHOCTh YCTaHAaBAMBAETCSI MTHOBEHHO
BO BpeMeHHOM MacllTale 3KCIIepUMeHTa. VIHBIMU
CAOBaMU, IPUAOKEHHOe NoAe [ 1 HaMarHu4deH-
HOCTB J U3MEHSIOTCI CUH(A3HO U CBI3aHBI COOT-
HOIlleHueM J=kH, TAe K He 3aBUCUT OT BpEMEHH.

Ecau cpepa xapakTepu3yeTcss MarHUTHOMW B 3-
KOCTBIO, HAMAarHM4eHHOCTh 3aBUCUT OT BPEMEHU.
AASI MarHUTHOTO TIOASl, KOTOPOE BKAIOYAETCS B
MoMeHT =0, J(f)=x(#)H, rae k(f) — 3aBHUCAIAL OT
BpeMeHU MarHuTHasg BOCIIPUUMUYHNBOCTD.

B OOABIIMHCTBE CAyYaeB MAarHUTHAS BA3KOCTh
reOAOTMYEeCKUX CPeA CBsI3aHa C peAraKcalien Ha-
MarHU4eHHOCTH OAHOAOMEHHBIX uacTun,. Ecan
pasMep OAHOAOMEHHOU 4aCTUITBI AOCTATOYHO MaA
HUAH TEMIIEPATypa AOCTATOYHO BEAUKA, TO BCAEA-
CTBUE TENAOBBIX (DAYKTyAIlUl HAaIlpaBAeHUE Ha-
MarHU4YeHHOCTHU YaCTHUIIBI MOXKET IIEPEXOAUTD U3
OAHOTO CTaOMABHOTO COCTOSTHUSI B APYTO€, IIOA-
CTPAMBASACH» IIOA BHEIIIHee MarHUTHOE IIOAE.

Peaxk11yito oTAeABHOM YaCTUIBI TPUHSTO XapaK-
TEepU30BaTh BpeMeHeM PeAaKCalluU T, 3aBUCAIIIUM
OT 3HepreTu4YecKoro dapeepa E MexXAy CTaOUAB-
HbIMU cocTosiHuAMU (E=KV, rAe K — nocTossHHAas
aHusorponuy; V— 0613e1v§( I‘/{aCTI/II_[I;I) U TeMIlepary-

pe1 T [Néel, 1949]: r=fiekf ,raefy=10° ¢! k—mo-

CTOSTHHAS BOALHMaHa.OCI)eHOMeH cyneprapamar-
HeTH3Ma BO3HUKAET B TOM CAy4Yae, ECAM aHCAMOAB
TaKWUX YaCTUI, AOCTUTAET COCTOSTHUS TEIIAOBOTO
paBHOBeCHUS 3@ BpeMsl, HAMHOI'0O MeHbIIlee IIPo-
AONKUTEABHOCTU DKCIIEPUMEHTA.

[ToCKOABKY B pearbHBIX '€OAOTHYECKHUX Cpe-
AAX COAEPrKaTCs 4aCTUIIBI PA3HOIO pa3Mepa, IIpo-
1ecc npuoOpeTeHus (MAU CllaAd) HAMarHu4eHHO-
CTH aHCaMOAS TaKUX YaCTHUI, XapaKTepPU3yIOTC
CIIEKTPOM BpeMeH peaakcanum. [Ipm mccaepo-
BaHUM MAarHUTHOM BSI3KOCTH OcCOOOe 3HaueHue
nmeer ¢yuHrnus Opeamxa [Fannin, Charles,
1995], omuceiBaroIas paclpepeAeHre BpeMeH
perakcanmm aHcaMOAsI OAHOAOMEHHBIX YacCTuI],
Y KOTOPBIX 3HepreTuueckue 0apbepbl MEKAY CO-
CepAHVMH COCTOAHUAMUN HAMATHUYEHHOCTH pac-
IIpepAeAeHBl PaBHOMEPHO. AAS TakKoM (DYHKIIMU
BpeMeHa peAaKkcalliy T paclipeAeAeHbl Ha UHTeP-
BaAe OT Ty AO Ty: T;<T<T,. BHyTpH 3TOro mHTEpBard

/@ tin(t,/1,)

TouHBIe, MAU «UCTUHHBIE», 3HAYECHUS T U T
OOBIYHO HEU3BECTHHBI, OAHAKO 3TO He BAUSET Ha
pe3yAbTaTHl IPAKTUYeCKUX n3MepeHni. OOBIYHO
BpeMeHa peAaKcalluy paciipepeAeHbl B MTHTepBa-
A€, IepeKpPhIBAIOIeM MHOTO ITOPSIAKOB, a BA3KYIO
HaMarHW4eHHOCTb U3MEePSIIOT B AMalla30He BpeMeH
1, YAOBACTBOPSIIOLINX HEPABEHCTBAM T << {<<T,. B

, TOTAQ KaK BHe mHTepBaaa f{1)=0.
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9TOM CAyYae ITPY CTyIIeHYaTOM BKAIOUYEHWY BHEIII-
HEro MarHUTHOTO TIOASI HAMarHMYeHHOCTh aHCaM-
OAs 4aCTHI] BO3pacTaeT IPONOPIIMOHAABHO AOTa-
pudmy Bpemenu [KoxkeBHUKOB, AHTOHOB, 2008]:

K, H
In(t,/t,)
B 5TOM BEIpa’KeHMH K, — CTAaTHYECKas MarHUT-
Hasi BOCOIPUUMYHUBOCTE, B=1+y+Int,, Tae y~0,577
(mocrosinHas Jrirepa). [TopeAarB oOe ero yacTu Ha
H, HaipeM 3aBUCSIIYIO OT BpEMEHM MarHUTHYIO
BOCIIPUUMYUBOCTE!

J(t)= (B+In7).

In(t,/t,)

EcAm m3aMepeHUsi BBITOAHSIIOTCSI B TAPMOHMU-
YEeCKOM pe’kKrMe, MarHuTHasi BOCIIPUUMYHUBOCTh
CcpeA C MarHUTHOU BSI3KOCTBIO SIBASETCSI KOM-
IIAEKCHOM M 4acTOTHO-3aBucumMou [Worm, 1999].
B wacTtoTHOU 06AACTM MarHUTHas BOCHPUUMYN-
BOCTH @HCAMOASI OAHOAOMEHHBIX YaCTHII, pac-
IIpeAeAeHre BpeMeH peAaKkCaluy KOTOPHIX OIH-
ceiBaercsl (pyHkumeir Dpéanxa, oIpepensieTcs
dopmyaoii [Tpyxun, 1973; Fannin, Charles, 1995;
Lee, 1984a, b]

K(t) = (B+Int).

k*()=x,|1- ! ln(1+J(Mz)
(1+ jor,)

In(t,/t,)

TAE j= J-1;0— KpyroBas yactota. Ha HU3Kux
YaCTOTaX MarHUTHasI BOCIIPUUMYNBOCTE, OMUCHI-
BaeMad 3ToN (popMyAOH, TPUOAWUIKAETCS K CTaTU-
YeCKOMY 3HAYeHHUIO K, @ Ha BEICOKUX — K HYAIO.
B amamasone ugacTtoT 1/1,<01/t; pearbHas KOM-
IIOHEHTA K'(®) yObIBaeT IIPOIIOPIIMOHAABHO AOTa-
pudMy 4acTOTHI, TOTAQ KaK MHUMAast He 3aBUCHUT
oT yactoTsl [Fannin, Charles, 1995].

Pacyer MHAYKIMOHHBIX IEPEXOAHBIX XapakK-
TEPUCTUK C YY€TOM MarHUTHON BsI3KocTH. [Tpn
PacIOAOKEeHUN IreHepaTOPHOU M IIPUEeMHON Iie-
TEeAb Ha ITOBEPXHOCTH OAHOPOAHOTO ITOAYIIPO-
CTPaHCTBA C 3aBUCAIIEN OT BpeMeHU UCTUHHOU
MarHuUTHOU BOCHPHUUMYUBOCTBIO k() DAC, uH-
AylImpyeMasi B MpUEeMHOM TeTAe 3a CYeT penak-
canuy HaMarHWYEHHOCTH IIOCAE BBIKAIOYEHWUS
YCTaHOBUBIIETrOCsI TOKA [ B FeHePATOPHOM IIeT-
A€, OoIpeAeAsieTcsl BhIpakeHmeM [Ko>XKeBHUKOB,
AmnTtonHos, 2008]

dx
dt

AAs HEOAHOPOAHOTO ITIOAYIIPOCTPAHCTBA BMe-
CTO UCTUHHON HEOOXOAMUMO MCIIOAB30BATh KAWKY -
WyHOCst MAarHUTHYIO BOCIIPUUMYHUBOCTD K, OIIpe-
AEASIEMYIO IPOCTPAHCTBEHHBIM paclipepeAeHueM

1
e(t) = EIOMO
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HUCTUHHOM MAaTHUTHOMN BOCIIpMUMYUBOCTHU U I'eO-
MeTpHel yCTaHOBKU:
ety="L1, 01, 9%
2 dt

Io cymlecTBY pacueT KaXXylelcss MarHuTHON
BOCIIPUMMYMBOCTU CBOAUTCA K BBIYMICACHWIO Mar-
HUTHOTO ITOTOKA Yepe3 IPUEMHYIO ITIETATO, CO3AA-
BAaeMOTI'0O HAMAarHUYE€HHOCTBIO CPEABI C U3BECTHBEIM
pacrupeaereHueM K (x, 3, z). AAST HEKOTOPBIX MOAE-
A€M, B YaCTHOCTH AASI TOPU30HTAABHO-CAOUCTOMN
CpeAbl, M3BECTHBI dHAANTUYECKHE BBIPDAKEHUA,
KOTOpBIe OBIAM MCIIOAB30BAHBI aBTOPAMM AAS
pacueTa MHAYKITUOHHBIX ITE€PEXOAHBIX XapaKTe-
puctuk [KoxeBHUKOB, AHTOHOB, 2009, 2011].

Cnoco0, 0CHOBaHHBIN Ha CBA3U MeKAY BA3KOMN
HAMArHM4YeHHOCTBIO 1 CO3AaBa€MBbIM €10 MAarHUT-
HBIM IIOTOKOM, TIO3BOAACT YIIPOCTUTH PACYETHI
ImIyTeM WCIOAB30BAHUSA HU3BECTHBIX aHAAUTHUYE-
CKUX PelIeHUM, OAHAKO He YUUTHIBaeT 3(P(PeKTE
B3aMMOAENCTBYUS BUXPEBBIX TOKOB U PeAaKCalluu
HaMarHWYeHHOCTH U B 9TOM CMBICAE He SIBASIETCS
«CTpOorumM». Apyrou crmocod pacueTa IepexoAHbBIX
XapaKTepUCTUK OCHOBAH Ha PeIlleHNH YPaBHEHNS
I'eABMTrOABIIa B 4aCTOTHOM OOAAQCTH C YYETOM 3a-
BUCHUMOCTU MATHUTHOM IIPOHUIIAEMOCTH OT 4Ya-
CTOTHL U C MOCAEAYIOlel TpaHchopManuen BO
BPEMEHHYIO 00OAACTh. DTOT CIIOCOD SABASIETCS 00-
UM, IIOCKOABKY B PeIlleHUN YYUTLIBACTCA B3aU-
MOAEUCTBHE MEKAY BA3KOU HAMAarHU4YEHHOCTBIO
1 BUXPEBBIMU TOKAMU.

CpaBHeHUE TIEPEXOAHBIX XapaKTePHUCTHUK,
pPacCuUTaHHBIX OOOUMM CIIOCOOAMU AAS OAHUX
U TeX JKe YCTaHOBOK U MOAEAM OAHOPOAHOTO IIO-
AYIIPOCTPAHCTBE, IOKA3aA0, YTO IIePEXOAHBIE
XapaKTEPUCTUKU COBIIQAQIOT, €CAW PACCTOSIHUE
Me>KAY IIPOBOAAMHU NeHEPATOPHOM M IIPUEMHOU
IIeTeAb IIpeBhINIAaeT IIepPBbI€ CAHTHUMETPHI. 210
CBUAETEABCTBYET O TOM, UYTO AAST HECOBMEIIEHHBIX
rmeTeAb 00a MeTOAA AQIOT IIPAaBUABHEBIE PE3YALTA-
Tel. [Ipu OAM3KOM (paccTrosiHue NopsgpKa 1 cMm u
MeHee) PaCIlOAOKEHUY IIPOBOAOB reHepaTOPHOHU
Y IPUEMHOU IeTeAb HaOAIOAQIOTCSI PACXOKACHUS.
Bo3MO>KHBIE TPUYMHBI AQHHOTO PACXOKAEHUS 00-
Cy’kparoTcsd B padbore [KO>KeBHUKOB, AHTOHOB,
2008], rae Ha OCHOBAHUHU PaCu€TOB, BLIITOAHEHHBIX
obouMM CIIoco0aMU AASI MOAEAU OAHOPOAHOTO
MarHUTOBSI3KOTO IIOAYIIPOCTPAHCTBAE, ITOKa3aHo,
YTO B 3TOM CAYyYae IIPAaBUABHBIC PEe3YAbTATHL Ad€T
IIePBBIN CIIOCOO.

O0a crnocoba KUCIOAB30BAHBEI aBTOPAMU AASL
CHUCTEMATUYECKUX PACUETOB IIEePEXOAHBIX XapakK-
TEPUCTUK PASANYHBIX IIE€TA€BBIX YCTAHOBOK IIPpU
HAAWMYHHW TOPU3OHTAABHO-CAOUCTBIX MAarHUTOBS 3~
Kux cpep. [TlapamMeTpsl i-TO CAOSI BKAIOYAAH CTaTH-
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YECKYI0 BOCIPUUMYUBOCTD K();, & TAKKE HUKHIOIO
U BEPXHIOIO I'PAHUIILI AMana3oHa BpeMeH peAak-
Cauyuy HAMarHW4eHHOCTH Ty ;, T, Kak oTMeYaroch
BBIIIIe, OOBLIYHO BpeMs /, HA KOTOPOM U3MepsieTcs
OAC mepexopAHOTO TPoliecca, YAOBAETBOPSET He-
PaBEHCTBAM T;<<<<T,, IO3TOMY MO>XHO IIPHUHSTD,
YTO BEPXHAIA U HUJKHSSA F'PAHUIIBI Alalla30Ha pac-
IpepeAeHUsI BpeMeH pPeAaKCcallul AASI BCeX CAO€EB
OAMHAKOBEL, T. €. AASI KAXKAOI'O CAOSL T~Ty, To;=T».
[Tpu BHIIOAHEHMU pacuyeToB, Pe3yAbTAaThl KOTO-
PBIX OOCY>KAQIOTCSI B HACTOSIEN CTaThbe, OBIAO
MIPUHSATO, YTO rl=10’6, r2=106 C.

CBoAKa OCHOBHBIX pe3yAbBTaTOB. MoaeAnpo-
BaHUe IIePEeXOAHBIX NHAYKIIMOHHBIX XapaKTepu-
CTHUK YCTAHOBOK C TOPHU30HTAABHBIMU He3a3eM-
AEHHBIMU IETASIMU IPU HAAMYUY MarHUTOBI3KMX
OAHOPOAHOTO IIOAYIIPOCTPAHCTBE, ABYXCAOMHOU
CpeABl U TOPU30HTAABHOTO IIAACTA II03BOAMAO CAE-
AQTb CAEAYIOIUe BEIBOABI [KOo>KeBHUKOB, AHTO-
HOB, 2008; 2009; 2011; AuTOHOB U Ap., 2011].

1. XOT# B 3aBUCUMOCTH OT T€OMETPHUM yCTaHOB-
KU U TapaMeTPOB CPeABL IepeXOAHbIe XapaKTepu-
CTHUKU M3MEHSIOTCI CAOKHBIM 00pa3oM, B 3TUX
U3MEeHeHMIX IPOCMaTpUBAIOTCSI 3aKOHOMEpPHO-
CTH, KOTOPble MOTYT OKa3aTbCs IIOAE3HBIMU Ha
3Talre IPOeKTUPOBaHUA PabOoT U IIpU UHTepIIpe-
Tanuu AaHHbIX MITIT.

2. ITpu uCIIOAB30BAHNUM YCTAaHOBOK C U3MeEPH-
TEeABHOU IIeTAelM, BBIHECEHHON 3a IIPEeAEAB] TeHe-
PaTOpPHOM, coueTaHUe peAaKcalliy HaMarHU4eH-
HOCTH U AU PY3UN BUXPEBBIX TOKOB IIPUBOAUT K
CMeHe IIOASIPHOCTH ITIePEeXOAHON XapaKTePUCTUKU
(puc. 2). OTa cMeHa IMOASIPHOCTU HaOAIOAAETCS
mocae OoAee paHHero mamMeHeHus 3Haka OAC,
OOYCAOBAEHHOTO MCKAIOUUTEABHO AuPPy3uen
BUXPEBBIX TOKOB.

3. Ecam Ansg M3MepeHms yCTaHaBAUBATOIETOCs
MarHUTHOTO TIOASI MCIIOAB3YeTCSI OAHOBUTKOBAs
TIETAST, COBMeIIeHHasl YCTaHOBKA 10 CPaBHEHUIO
C YCT@HOBKOWM «IIETAS B ITETAE» B aOCOAIOTHOM BHI-
pa’KeHUM 00eclieduBaeT OOABIININ YPOBEHb CUT-
Hana. DTO IBASIETCSI HEAOCTATKOM COBMEIeHHOHU
YCTaHOBKM, KOTAQ UCCAEAYETCSI pacIlpepereHre
YAEABHOTO 3AEKTPUYECKOTO COTMPOTUBAEHUS, U
IPEUMYIIIECTBOM, €CAM HEOOXOAMMO W3y4UTh
MarHUTHYIO BSI3KOCTb.

4. TTpu norpy>kKeHUuN MarHUTOBA3KOTO IIAACTa
OOABIIION MOITHOCTH Ha TAYOUHY /1, CPaBHUMYIO C
XapakTepHbIM pazMepom netan, IAC, uamepeH-
Had Ha (PUKCUPOBAHHOU BPEeMEeHHOMN 3apeprKKe
YCTQHOBKOM «II€TAS B II€TA€», YObIBAET KaK n>;
AASI COBMeEIIeHHOU YCTaHOBKY HaOAIOAQETCS 9KC-
NIOHEeHIIMAaAbHOE YOBIBAHME CUTHAAQ C TAYOUHOM.

5. B cay4yae TOHKOTO IIAGCTa YBEAWUEHUE TAY-
OWHBI & TaK>Ke TPUBOAUT K OKCIIOHEHITUAABHOMY
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Puc. 2. TlepexoaHast xapaKTepUCTUKA YCTAHOBKU C pa3HeCeH-
HBIMU IIETASIMY, PACIIOAOKEHHBIMU Ha IIOBEPXHOCTHA OAHOPOA-
HOT'O IOAYTIPOCTPAHCTBa (p:103 OmM, k5=0,001 ep. CH). Iapa-
MeTPhBI yCTaHOBKU: pa3Mephl reHepaTopHoi neTau 100x100 v,
npuemMHOU netau — 50x50 M, pazHoc — 80 M.

yoniBannio SAC Ipu U3MepeHusIX COBMellleHHON
ycTaHoBKOM (puc. 3, a). OpAHaKO AAS YCTaHOBKU
«IIeTASI B IIeTAe» HaOAIOAQeTCs MHas KapTHUHA
(puc. 3, 6): npu yBeanyenumu h AC Bo3pacTaer,
AOCTUTaeT MaKCHUMyMa M 3aTeM yObIBaeT. UeM
TOHBIIIE IIAAQCT, TEM OTUYETAVBEe BbIpa’KeH MaK-
CUMYM.

6. AAst 06euX YCTaHOBOK YBeAUUeHMe MOIITHO-
CTH IIAACTa IPUBOAUT K pocTy DAC, cHaudana (T. e.
IIPY MaAOM MOIITHOCTU) OBICTPOMY, @ IIOTOM BCe
6onaee MepreHHOMY. [Tp1 OOABIIION MOIITHOCTH 3(-
(hbeKT ImAacTa CTAaHOBUTCS HEOTAUUYMMEBIM OT CO3-
A@BaeMOI'o MarHUTOBSI3KUM IIOAYIIPOCTPAHCTBOM.

7. 1lpu 3HAUEHUIX YAEABHOU dAEKTPOIIPOBOA-
HOCTHU, XapaKTEPHBIX AAS T'€OAOTHUYECKUX CPep,
IIPOIleCChl peAaKCallui HaMarHU4eHHOCTH U AU-
y31U BUXPEBBIX TOKOB IBASIIOTCSI HE3aBUCUMBI-
MM, UTO IIO3BOASIET PACCUUTHIBATHL II€PEXOAHBIE
XapaKTEPUCTUKU MArHUTOBS3KUX IIPOBOASIIMX
CpeA Ha OCHOBe IIPUHIIUIIA CYIIepIo3UIluu. B To
>Ke BpeMsi He3aBUCUMOCTD 3TUX IIPOIIeCCOB IIPHU-
BOAMUT K TOMY, UTO I10 OTHOIIEHHUIO K MAarHUTHOM
BSI3KOCTU IPUHIMII SA€KTPOMArHUTHOI'O 30HAM-
poBaHusi He paboraeT. [ToaTOMy AN U3yUeHUs
BEPTUKAABHOTO paclpepAeAeHyss MarHUTHOM Bs3-
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Puc. 3. OAC, unaynupyemast Ha Bpemenu ¢=0,1 MC Ipr HAAMYUKM MarHUTOBSA3KOTO (K, =0,01 ep. CU) crost B COBMEIIEHHOM C

TeHepaTOPHOM (@) ¥ PACTIOAOKEHHOU B ee IeHTpe (0) TPUEeMHBIX ITeTASIX. AnameTp reHepaTopHou metau D =10 M, acpcpekTBHASA
MAOILIAAb PACIIOAOKEHHOM B IIeHTPe YCTAHOBKY IIPUEMHON IIEeTAU 10 Mm%, ucp rpapuKOB — MOIIHOCTD /1, CAOS, M.

KOCTH HEeOOXOAMMO MCIIOAB30BaTh reomempudye-
cKue 30HAUPOBaHUS.

AabOopaTopHble u3MepeHus. lccaepoBanue
MarmeTu3dMa OAHOAOMEHHBIX YaCTUIL IIeTpoMar-
HUTHBIMU MEeTOAAMU AABHO HUCIIOAB3YETCsI IIPpU
pelleHnr pa3HOOOPA3HBIX, B TOM YHCAE BeCbMa
«TOHKUX», IPOOAEM TEOAOTHH W T'€O03KOAOTUH
[Oldfield et al., 1981; Thompson, Oldfield, 1986].
OpHaAKO HapsiAy C AOCTOMHCTBAMU 3TUM METOAAM
NpUCYIIN U HepocTaTKu. OAUH U3 HUX CBA3aH C
TeM, 4TO aHcaMOAbL MarHUTHBIX 3€pEeH B I'€OAO-
TMYEeCKHUX Cpepax, KakK IIPaBUAO, HEOAHOPOAEH.
B HeM CcOCyIIeCTBYIOT IpyNIBI OAHOAOMEHHBIX
(cTaOMABHBIX ¥ CylepllapaMarHUTHBIX), IICEB-
AOOAHOAOMEHHBIX W MHOI'OAOMEHHBIX YaCTUII.
OOBIYHO MM AMATHOCTUKHU CyllepliapaMarHuT-
HBIX YaCTUL B IIE€TPOMATHETU3ME HNCIIOAB3YeTCA
OrpaHUYEeHHBIN AMalla30H YaCTOT, IIO3BOASIOITNHI
(bUKCUPOBATH F'A@BHBEIM 00pa30M KPYIIHBIE YaCTH-
IIBI Ha FPaHUIle IIepexoAd U3 OAHOAOMEHHOTO B
cymeprapamMarauTHoe coctosiame (~0,003 MKM AnsT
MarHeTuTa). JacTUIbl 60Aee MEeAKUX pPa3MepoB
B 3TOM CAy4Yae He (DUKCHUPYIOTCS, U UX BKAAA B
MarHUTHBIE CBOMCTBA HOPOABL B IIEAOM OILIE€HUTH
3aTPYAHUTEABHO. Aake OYeHb MaAoe COAepiKa-
HUe CylepllapaMarHuTHOU (ppaknuu B oOpasie
MOJKET CYIIeCTBEHHO YBeANUYNBATH UHAYKTHUBHYIO
HaMarauueHHOCTE [Dunlop, Ozdemir, 1997], moa-
TOMY IIPU N3YYE€HUU MAaTrHUTHOT'O TUCTepe3nca OT-
AMYUTH €€ OT MapaMarHuTHOTO 3hdPeKTa CAOKHO.
B OAOOHBIX CAy4Yadax TECTHI, IPUMEHsIeMbBIe AT
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OILIEHKU AOMEHHOTO COCTOSIHUS MarHUTHBIX 3€peH
II0 OTHOLIIEHUSAM I'MCTEPE3UCHBIX XapaKTEPUCTHUK,
MOTYT AABaTh TPYAHO UHTEPIIPETUPYEMBIE UAY He-
IIPABUABHBIE PE3YABTATHI.

MeToABI UMITyABCHOU HHAYKTUBHOU SAEKTPO-
pa3sBeakr CBOOOAHBI OT 3TOro HepocraTka. C mx
IIOMOIIBIO MOJKHO PEaAn30BaTh M3ydeHUe Mar-
HUTHOU BA3KOCTHU TOPHBIX IIOPOA B X €CTECTBEH-
HOM 3aAeraHud. Pe3yAbTaTel TAKUX U3MEPEHUH,
BBIIIOAHEHHBIX B [IOA€, HOCAT MHTEIPAABHBIN Xa-
pakTep, IpU 3TOM IIyTeM U3MEHEHUS TeOMETPUN
reHepaTOPHO-IIPUEMHOU YCTAHOBKY UMEETCS BO3-
MO>KHOCTb KOHTPOAUPOBATE 3(P(PEKTUBHEIN O0BEM
HUCCAEAYEMOM IPOOBL. AAS TOTO YTOOBI YOEAUTHCS B
HAAWYWH CyllepllapaMarHUTHBIX YaCTUTL ¥ OLIEHUTh
UX COAEprKaHMe, HeT HeOOXOAUMOCTH IIpuberarhb
K AOIYIIEHUSM, Ha KOTOPBIX OCHOBAHBI TECTHI
MarHWTHOM MHHEPAAOTHHU. VIMIyABCHBIE MHAYK-
IIMOHHBIE CUCTEMEL PEAarNPYyIOT TOABKO Ha OAHOAO-
MEHHBIE YaCTHUIIBL, BDEMEHA PeAaKCallui KOTOPBIX
pacIpeAenreHbl B AMalla30He OT IEPBBIX MUKPOCe-
KYHA AO AE€CSITKOB—COTEH MUAAMCEKYHA (MMEHHO
TaKHe 4aCTUIIBI HAa3bIBAIOTCA CylleplapaMarHuT-
HBIMI). CTaOMABHBIE OAHOAOMEHHBIE YaCTHUITHI Xa-
PaKTEPU3YIOTCSA IPAKTUYECKU OECKOHEUHBIMY, a
MHOTOAOMEHHBIE — OYE€Hb MaAbBIMU BpeMeHaMU
penrakcanuu. AaHHBIE YaCTUIIBI IIPU ATOOBIX KOH-
IIEHTPAIMIX OKA3bIBAIOTCS «HEBUAUMBIMU» AAS
UMITYABCHBIX WHAYKIIMOHHBIX cucTeM. [ToaTomy
TaKue CUCTEMBI IPEACTABASIOT COOOU ITOUTU UAE-
AABHBIE AETEKTOPHI CylleprapaMarHUTHBIX YaCTHLI,
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OueBUAHO, IIpU M3yUYEHUM pacIpereAeHUs
MEeABYaUIINX 3€pEeH MarHUTHBIX MUHEePaAOB
MarHUTHBIE ¥ UMITYABCHBIA 9AEKTPOMArHUTHBIA
METOABI MOTYT AOIIOAHSTH Apyra. OAHAKO 3AeCh
CylecTByeT IpodAeMa, KOTOPYIO MBI OIIpeAeAsieM
KaK «SI3BIKOBBIY Oapbep». B MyOAMKanusax, MOCBs-
II[eHHBIX IIPOSIBACHUSM PeAaKcallil HaMarHu4eH-
HOCTHU IIPU CHEMKAaX METOAOM IIEPEXOAHBIX ITPO-
11eCcCOB, OOBIYHO He pacCMaTPUBAIOTCS BOIIPOCHL
UHTepHupeTanuu 3P(PeKTOB MarHUTHON BA3KOCTU
B TepMUHAX, UCIIOAB3YEMBIX CHEIMaAVCTaMM B
00AaCTM MarHeTH3Ma TOPHBIX IIOPOA, MarHUT-
HOU MUHEPAaAOruu U T. 1. I Hao060opoT, B padoTax
110 MarHeTU3My W reOMarHeTU3My He TOBOPHUTCS
O TOM, KaK COOTHECTU Pe3yAbTaTbl U3MepeHUN
TPAAUIIMOHHBIMU AAOOPATOPHBIMU METOAAMU C
TEMH, KOTOPHIE TIOAYYEHBI C HHAYKIIMOHHBLIMU
CHCTEeMaMU.

IMTosToMy mpeacTaBAsieTcs IleAeCcOOOPAa3HBIM
Ha OAHUX U TeX JKe Habopax 00pa3IioB U3MEPUTH
«TPAAMIIMOHHBIE» MAaTrHUTHEIE CBOMCTBA, @ TAKKe
C IIOMOIIIBIO HEOOABIINX KaTYIIEeK U CIIeI[HarU31-
POBaHHOM allapaTyphl X HHAYKITMOHHBIE TIepe-
XOAHBIE XapaKTepUCTUKU. [TOCKOABKY yOAMKA-
IIUU O IIOAOOHBIX JKCIIEPUMEHTaX OTCYTCTBYIOT,
aBTOpaMU HaCTOSAIEM CTaTbl OTOOPAHBI 00Pa3Iibl
Ha 00'beKTaxX C IPOABAEHUSMU MArHUTHOU B3-
KOCTH M M3MepeHbl WX MarHUTHBIE CBOMCTBA U
WHAYKIIUOHHBIE TI€PEXOAHBIE XapaKTEePUCTUKU.
Hu>ke KpaTKO OIIMCaHBI METOABL 1 PE3yABTATHI U3-
MepeHUd IIapaMeTPOB, XapaKTePU3yIOLIUX CyIlep-
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nmapaMarHeTmusM 0a3arbTOB AMAAATCKOTO IIAQTO
(BuTuMCKHM YPaHOBOPYAHBIN palioH, PecriyOAarKa
BypsiTist), mepeKphIBAIONX TMAPOTEHHEBIE MECTO-
POXKAEHUST YpaHa B HEOTE€HOBBIX MAaA€OAOAMHAX.
Panee 3pech Ipy cbeMKax METOAOM ITEPEXOAHBIX
IIPOIIECCOB OTMEYEHBI 3HaUMTEABHBIE IIPOSIBACHUS
MarHUTHOM BSI3KOCTHU [AHTOHOB U Ap., 2011].
ANt M3MepeHus TePEeXOAHBIX XapaKTEePUCTUK
00pa3oB NPHUMEHSIAACh ITUAWHAPHUYECKas Ka-
TYIIIKa C TeHePaTOPHOM U IPUEeMHON 0OMOTKaMM
[KamueB u Ap., 2012]. B KaTylIKy IIOMEIaAUCh
oOpaslpl KepHa 0a3arbToB. AuaMeTp o0pas3noB
coctaBAsiA 63 MM, BeicoTa — 30 MmM. ['eomeTpuye-
CKHe ITapaMeTPhl THAYKITMOHHOMN CUCTEMBI OBIAU
BBIOPAHBI TaK, YTOOBI 00eCIIeunBarOCh 3 (PEKTHB-
HOe ITOTOKOCIIENIAeHNE MEeJKAY reHepaTOPHOU Ka-
TYIIKOU X 00pasnoM, a TaKyKe MeskKAy 00pasIioM
U U3MEPUTEABHOM KATYIIKON. AAS YMEeHbIIeHUS
rmoMeX IIPUMEHSIAab AOITOAHUTEAbHAas! KaTyIIKa,
UAEHTUYHAST N3MEPUTEABHOM U BKAIOUEHHAs Ta-
KHM CIIOCOOOM, 4TO 00e KaTyIIK1 OOPa30BBIBAAN
KOMIIEHCAIIMOHHYIO CuCTeMy. B KauecTtBe n3me-
PUTEABHOM alliapaTyphl NUCIIOAB30BaAaCh CTAHITVS
Fast-Snap ang padot MITTT npon3BoacTBa PUPMEBL
Cubl'eoCucremsl (. HoBoCcubupCK).
PesyabTaTel N3MepEeHNN NHAYKIIMOHHBIX ITIE€pe-
XOAHBIX XapaKTEePUCTUK 00pa3IioB ITOKa3aHbl Ha
puc. 4, a. HagarbHOe BpeMst u3MepeHui £ Olpeae-
AdeTcss COOCTBEHHOM ITEPEXOAHOU XapaKTePUCTH-
KOM KaTyIIeK U AT PAaCCMaTPUBAEMOMN CHCTEMBI
coctaBaset 0,1—0,2 mc. KoneuHnoe BpemMs usme-
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Puc. 4. Pe3yAbTaThl A@GOPAaTOPHBIX M3MEPEHUH MarHUTHOH BS3KOCTH 0a3aAbTOB: @ — MHAYKITMOHHBIE IePEXOAHbIE XapaKTepH-
CTUKH; 6 — rpaduK, UAAIOCTPUPYIOIINN KOPPEASIIUIO MEKAY Pe3yAbTaTaMU U3MePEeHUI BO BDeMEeHHOM! 1 YaCTOTHOM OOAACTSX.
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PEHUM Iy 3aBUCUT OT CUALI TOKA B T€HEPATOPHOM
KaTyIlIKe U YPOBHS IToMeX. AAS AQHHBIX, IIPEACTaB-
AGHHBIX Ha puc. 4, a, t,~200+300 mc. TakuM 00-
Pa3oM, BpeMEeHHOM AMANla30H U3MepeHui £ — i,
nepekphsiBaeT Tpu nopspka. CaepyeT OTMETUTD,
YTO OTOT AMANIa30H TEM IITUPeE, Y4eM HHTEHCUBHEE
MarHUTOBSI3KUU OTKAUK O0Opasiia.

AAsI Bcex 00pasnoB IpuBepeHHasd K ToKy DAC
e(?)/l, mapynIIpyeMasi B IPpUEeMHOM KaTyIIIKe, OTI-
CBIBAETCSI 3aBUCHMOCTBIO a/t. Tako¥W XapakTep
yosiBaHUSA DAC CBUAETEABCTBYET O TOM, UTO IIe-
PEXOAHBIN IIPOIEeCcC MOPOKAAETCI PeAaKcanuen
HaMarHWYeHHOCTH CyliepliapaMarHUTHBIX YaCTHI],
INapameTp @, IpeACTaBAIIOIINY @MIIAUTYAY IIepe-
XOAHOTO IIPOIIecca, IPOIOPINOHAAEH KOANYECTBY
(copeprKaHMIO) CyleplapaMarHUTHBIX YacCTHI] B
obOpa3sie. Kak MOXHO BUAETH Ha puc. 4, a, pAAI
n3y4aeMbIX 00pasloB COAepIKaHHWe YaCTHUl] W3-
Mensiercs npuMepHo B 30 pas.

O1leHKa NPOSIBA€HUM MarHUTHOMU BSI3KOCTHU B
YaCTOTHOM OOAQCTH BBIIIOAHEHA B AaOOpaTOpUM
TeOAVHAMUKN U TlareoMarHetusMma WHcTHTyTa
reonrorun u reoduzuku CO PAH c momonibio
U3MepUTeAs MarHUTHON BOCIIPUMMUYMBOCTH Bar-
tington MS2B. OToT npr6op NO3BOASIET U3MEPATH
MargvuTHYIO BOCIIPUUMYHMBOCTE Ha ABYX 4aCTOTaxX
— Hu3Kou (460 I'm) u Bercokoi (4600 I'tr). Pazuu-
a Ak MeXAY HHU3KOYACTOTHOM (K p) ¥ BBICOKO-
YaCTOTHOM (Kyp) BOCIPUMMYUBOCTIAMU CAYKUT
MepoM MarHuTHOM BSA3KOCTU. Ecan ee mposBAae-
HUS CBSI3aHBI C peAaKcalliel HaMarHU4eHHOCTH
cyleprapaMarHUTHBIX YaCTHUI], AOTUYHO IIPEATIO-
AOJKUTB, UYTO IapaMeTp AK MPOMOPIIMOHAAEH UX
COAEPIKAHUIO.

Ha puc. 4, 6 pe3yAbTaThl U3MEPEHUN MarHuT-
HOU BSI3KOCTHU 0a3aAbTOB IIOKA3aHEI B BUAE Kpe-
CTUKOB Ha rpadukax, TAe IO OCAM KOOPAWUHAT
OTAOJKEHBI COOTBETCTBYIOIIME 3HAUEHUS a U AK.
HeTpyaHO YBHAETBH, UTO MEKAY STUMU ITapaMeTpa-
MM HaDAIOAQETCS AOBOABHO CUABHASA KOPPEAIIIH:
OOABIIMHCTBO 3KCIIEPUMEHTAABHBIX TOYEK PaCIIo-
Aaraetrcst BOAn3u npsimont Ak=10a, moOKa3zaHHOM Ha
puc. 4, 6 IMTPUXOBOU AMHUEH.

IlpepcTaBAeHHBIE  pE3YABTATBI  OTPa’karoT
TIEePBLIM ONBIT TOAOOHBIX UCCAEAOBAHMU. TeM He
MeHee OHM CO BCEU OIIPEAEAEHHOCTBIO CBUAE-
TEABCTBYIOT O BO3MOJKHOCTH KOHBEPTHPOBATH
WHAYKIJUOHHBIE II€PEXOAHBIE XapaKTEPUCTUKU
B IlapaMeTphl, XapaKTepHU3YIolue MarHWTHYIO
BSA3KOCThb B YaCTOTHOM oOaacTu. BMmecTe ¢ TeMm
3TU PEe3yABbTAThl IOKA3bIBAIOT, YTO AQHHBIE Aa-
OOpaTOPHBIX YaCTOTHBIX U3MEPEHUN MOTYT OBITh
HCIIOAB30BAHBI AAST OTI€HKU BAMSHUS MarHUTHOMU
BSA3KOCTHU Ha PEe3yABTATHl CbEMOK METOAOM IIepe-
XOAHBIX IIPOIIECCOB.
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IIpuMep WHBEPCHU IOAEBBIX I€PEXOAHBIX
XapaKTePHUCTUK. DKCIIePUMEHTAABHOE N3YIeHNe
3 PeKTOB MarHUTHOM BI3KOCTU TOPHBIX IIOPOA B
YCAOBHSIX UX €CTECTBEHHOTO 3aAeTaHUs BBITIOA-
HEHO Ha OAHOM M3 A€TaAM3aIMOHHBIX Y9aCTKOB B
Meskpypeube p. peasax u pyd. UyoHaasp Mano-
0oTyoOuHCKOro patioHa B 30 KM 3anapHee T. Mup-
HBIM [CTOrHUN U ApP., 2010]. ITpossBA€HUS MarHUT-
HOM BSI3KOCTH, BIIEPBBIE OTMEYeHHEBIE 3AeCh B Ha-
gane 1980-x ropoB npu cbeMKax MITIT [CupopoB
u Ap., 1990], cBg3aHBEI C TPUACOBBIMU TydaMu
OCHOBHOT'O COCTaBa. ByAKaHOTEHHO-OCapO4YHBIE
00Opa3oBaHUs BCKPBIBAIOTCSA 3A€Ch B TEKTOHHU-
YeCcKUX OAOKaX U MEXAY CUAAAMU AOAEPUTOB U
COCTOSIT M3 PAa3HOOOAOMOYHEIX TY(DOB OCHOBHOT'O
cocraBa. [lopanHeHHOE 3HaUEeHVE MMEIOT AMH3EI
Ty(POTreHHO-0CaAOYHBIX TOPOA;: TYHMUTEI, Ty(dO-
IIeCYaHUKHU, TyPOAAEBPOAUTHI, TY(DOAPTUAAUTHI.
I'Tpu BEIOpOCe Ty(hoBOro MaTeprasa B arMmocepy
BO BpeMsI BYAKaHWUYECKHUX W3BEP;KEHUHN ITPOUC-
XOAWAO ero OBICTPO€e OCTBIBAHME, ITOITOMY KPH-
CTaAAW3alMs JacTul], (PeppUMArHUTHLIX MUHe-
PanOB 3aKaHUYMBAAACh, KOTAQ UX pa3Mephl ObIAT
HACTOABKO MAaABI, 9TO MHOTHE U3 HUX SBASIOTCS
cylneprapaMarHUTHBIMHA.

Kaxk nokazaam pe3yAbTaTbl MaTEMATUYECKOTO
MOAEAWPOBaHUSA (CM. BEHIIIE), AAT U3YYEHUS Bep-
THUKAABHOTO PaclpeAeAeHUsT MarHUTHOW BSI3KO-
CTH HEOOXOAMMO UCIIOAB30BaTh TeOMEeTPUIECKHe
3oHpAUpOBaHus [KoskeBHUKOB, AHTOHOB, 2009]. B
paccMaTpuBaeMOM CAyYae TaKue 30HAUPOBAHUSA
OBIAM PEAAN30BAHEI ITyTEM BBIIIOAHEHUS U3Mepe-
HUM TpeMs CUMMETPUYHBIMU (COOCHBIMH) yCTa-
HOBKaMHU C T€HEPATOPHBIMU IIETASIMHU Pa3MepoM
25%25, 50x50 u 75x75 M. LleHTp Ka)kKAOM U3 TeHe-
PaTOPHBIX IIETEADb U ITPUEMHasi paMKa pacIioara-
AUCH B OAHOU TOouKe. Kpome Toro, 3aech 5Ke ObIAU
BBIITOAHEHBI U3MEPEeHUsT YCTAHOBKAMHU C reHepa-
TOPHBIMU IIETASIMU PadMepoM 25x25 M u 50x50 M,
Py 3TOM IPUEMHAs paMKa ITOCAEAOBATEABHO
IepeMellarach Ha BCe OOAbIIIee PACCTOSIHUE ¥ OT
IIeHTpa reHepaTOPHOU eTAU BAOADL AWHUH, IIPO-
XOAdlIeN yepes ee [EeHTP U CepeAuHY CTOPOHHI.
WN3Mmepenus ¢ neTAer pazMepoM 25x25 M ObIAM
BBIITIOAHEHEI IpU YeThIpex (r=0, 18, 23 u 28 m), ¢
netaert 50x50 m — npu Tpex (=0, 30 u 40 m) pa3s-
HOCax. AASI U3MEepEeHUs IePEeXOAHBIX IIPOIeCCOB,
BO30Y>KAQeMBIX IIeTAEU pa3MepoM 75x75 M, uc-
IIOAB30BaAAChk IpUEMHAasd paMKa ¢ 3(pHeKTUBHOU
mromaabio 10 M?, BO BCEX OCTAABHBIX CAyYasagx
— 4-10* m”.

AAST IOMCKA «HAWAYYIIEW» MOAEAW HCIIOAB-
30BaACSd PYYHOM M aBTOMATUYeCKUM ITOADOOp. B
IIEPBOM CAy4Yae MOAEABb ITOAOMPAarach BPYUYHYIO
AO TeX TIOp, IIOKa, IO MHEHUIO NHTEePIIPeTaTopa,
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Pacxo>kKAEeHUEe MEKAY IKCIIEPUMEHTAABHBIMU U
CHUHTETUYECKUMHU AQHHBIMHA He CTaHOBUAOCH ITPH-
eMAeMBIM. Bo BTOpOM cAy4Yae OTBICKMBAACS Ha-
Oop mapamMeTpoB P 13 MPOCTPAHCTBA MOAEABHBIX
MAHHBIX M, 00ecrneunBalomii MUHUMYM CPEeA-
HEKBaAPATUYHOTO PACXOKACHUS MEXKAY JKCITe-
PUMEHTAaABHBIMU ¥ MOAEABHBIMU AQHHBIMU. AAS
ITOMCKa MUHMMYMa UCIIOAB30BaAcs MeTop Henpe-
pa—Mupa.

B 3aBucummocCTHm OT TOTO, KaK IIPOBOAMAACH
WHBEPCHUs], pacyeT IePEXOAHBIX XapaKTePUCTUK,
KOTOPBIN HEOOXOAUMO HEOAHOKPATHO BEIITOAHATH
IIPY ITIOVICKE KHAMAYUIIIEH» MOAEAY METOAOM IIOA-
0Oopa, OCYIIEeCTBASIACSI ABYMS pa3HBIMHU cIlocoOa-
MH. AASI pYYHOTO ITIOADOPA UCIIOAB30BAACH CIIOCOD,
OCHOBAHHBLIY Ha CBSI3W MEKAY perakcaruei Ha-
MarHWYeHHOCTH TOPHBIX TIOPOA M CO3AaBaeMBIM
€10 MarHUTHBIM ITOTOKOM, ITPOHU3BIBAIOIINM IIPH-
€MHYIO IIeTAIO. B 0CHOBY BTOpOro cnocoba moAo-
SKeHO pellleHre KpaeBOU 3apa4u A YPAaBHEHUS
F'eapmroasna meropoM Dypbe € yIeTOM 3aBUCH-
MOCTH MarHUTHOU ITPOHMUII@EMOCTH OT YaCTOTHI.

Pesyaprarer nHBepcuu. Pyunoti nogbop. Ha
puC. 5, a IpUBEAEHBI IEPEXOAHBIE XapPaKTePUCTH-

0,0001 5,

1 E-005

1 E-Dii

1 E-007

elfsE BIAA

1 E-0i

el i=0,1 sacld f BAA

KU, U3MepeHHbIe COOCHBIMU YCTaHOBKaMH C TeHe-
PaTOPHBIMU IETASIMU Pa3HBIX pa3MepoB. HaumHas
C BpeMeHHOU 3apep KKy mopsiaka 0,1—0,2 mc SAC
TIePeXOAHOTO Mpoliecca yobiBaeT Kak 1/¢. TToatomy
zauenus SAC npu >0,1—0,2 MC MOKHO UCIIOAB-
30BaTh AT THBEPCUH B PaMKaX ITOAXOAQ, OCHOBY
KOTOPOTO COCTaBASIET PacueT 3aBUCSIIEH OT Bpe-
MEHM KayKyIIeNCsi MarHUTHOU BOCIIPUMMYNBOCTH
[KoskeBHUKOB, AHTOHOB, 2008, 2009].

C y4eToM yKa3aHHOTO AAS PYIHOU MHBEPCHUU
OBIAM UCIIOAB30BaHBI 3HaueHuss DAC, uaMmepeH-
HbIe YCTaHOBKaMU C TeHEePaTOPHBIMA IIETASIMU Ha
BpeMenu =1 mc. I3amepennas OAC nokasaHa Ha
puc. 5, 6 MareHbKUMU poMOamu. OTMETUM, 4TO
PV U3yYEeHUHW BEPTHUKAABHOTO PaCIPEAEAEHUs
MarHUTHOUW BSI3KOCTH CHMMETPUYHBIMU YCTa-
HOBKaMH @HAAOTOM Pa3HOCa, KOHTPOAUPYIOITUM
3 PeKTUBHYIO TAYOUHY 30HAUPOBAHMNY, IBASIETCS
pasMep reHepaTOPHOM METAU.

Ha puc. 5, 6 ciAOUIHOM AMHHEM ITOKa3aH MO-
AEABHBIN IpaduK, a Ha PUC. S, B IpUBEAEHa COOT-
BETCTBYIONIAst MOAEAb TOPU30HTAABHO-CAOUCTON
cpepbl. CBepXy pacnoaaraeTrcss HeMarHUTHBIN
(19;=0) croit meboabwIon (=3 M) MOLIHOCTH.

1E-00F 3
] * RO PHMEHT
] Mopeas
|
1E-0i0d =
1 E-004 T T T .
10 20 50 100 200
Cropoma meTan, M
i
Hy=3m gy =0
M5 = 40 M gy = 03
=0

Raa

"

Puc. 5. Pyynast nHBepcus lapaMeTpUYeCcKOro 30HAUPOBAHNUS: IePEXOAHBIE XapaKTEPUCTHUKY, U3MePeHHbIe IPUEeMHON PaMKOH,
KOTOpas paclioAararach B [eHTPe KBaAPATHOU reHepaTOPHOU IIETAU C AAMHOU CTOPOHEI 25, 50 1 75 M (a); 3KCIiepuMeHTaAbHBIN
U MOAEABHBIN rpacduku 3aBucumMmoct SAC Ha BpeMeHU /=1 MC OT AAMHBI CTOPOHBI 'eHePaTOPHOM MEeTAU (0); MOAEAb CPEABI (B).
3Hauenus SAC Ha puc. a, 0 IpUBEAEHBI K PaMKe IIAOIIAABIO 1 M,
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Hwmxe 3aneraer MaruuToBa3Kul (K ,=0,03 ep. CH)
CAOM MOIITHOCTBIO OKOAO 40 M, KOTOPBIY TTOACTH-
AQeTC HEMAarHUTHBIM (Kq3=0) OCHOBaHUEM.

ABmomamuueckull nogbop. Bo3MO>XHOCTH
aBTOMATUYECKOM WHBEPCHU Ha IMpUMepe AaH-
HBIX, U3MEPEHHBIX ITPYU PAa3AUYHOM ITOAOKEHUN
IPUEeMHON PaMKH, UAAIOCTPHUpPYeT puc. 6. PamMka
pacrnoaarasach Ha MPSIMON AMHUH, ITPOXOAATIIEH
yepes [eHTp reHepaTOPHOM IIETAY U CEPEANHY ee
CTOPOHBL.
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CHOAOITHBIMU AMHUSMM Ha PUC. 6 TTOKa3aHBI
CUHTETUYEeCKUE TepeXOAHBIe XapaKTEePUCTUKH,
paccumTaHHbIe AT MOAEAY, KOTOPast OblAa Hape-
Ha IyTeM MUHUMHU3aIN PYHKIIMOHAAQ HEBSI3KHA
ME>KAY M3MEPEeHHBIMU U MOAEABHBIMU ITE€PEXOA-
HBIMU XapaKTepucTukamu. [loauepkHeM, YTO CUH-
TEeTUYEeCKUe TTepeXOAHbIe XapaKTePUCTUKU Pac-
CUNTAHBI Ha OCHOBE MOAEAM, HAUAEHHOU ITyTeM
COBMeCmHOU UHBEPCUU. Pe3yAbTaTH U3MEPEHUN
AAST KaKAOW M3 9eTBIPEX YCTAHOBOK, T. €. C pas-

4 r= 18 m

P Y

0,01 ] 1 10

Puc. 6. Pe3yAbTaThl aBTOMATHYECKOIM MHBEPCHUHY ITapaMETPUYECKOr0 30HAUPOBAHUS C TeHEePAaTOPHOM IIeTAEN pasMepoM 25x25 M.
Hamepennas AC: 1 — noroKuTeAbHas:, 2 — oTpuliaTeAbHas; 3 — MoAeAbHbIN rpaduk SAC. DddeKTUBHas MAOIIAAL IIPU-

€MHOU paMKu 4-10% m?, TOK B reHepaTopHou netae 11,7 A.
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ITapameTpsl MOAeAel, HAMAEHHBIX ITyTeM PYy4YHOI U aBTOMaTU4eCKol NHBEPCUUu

Pyunoit nop6op ABTOMaTHYECKUU TTOAOOP
TTapamerp leneparopusle netam | 'enepaTopusble nnetau | 'eneparopHas netas | 'enepaTopHas neTas
25x25 M, 50x50 M, 25x25 M, 50x50 M, 25x25 m; =0, 18, 23, | 50x50 Mm; =0, 30, 40 m
75x75 M; r=0 75x75 m; r=0 28 m

Kgp, €A. CU 0 0 0 0
Hy ™ 3 3,2 2,6 3,1
Kgo €A CU 3107 3,110 2,6:10 2,510
Hy M 40 41 93 121
Koz €A. CU 0 0 0 0

"HocoMm 0, 18, 23 u 28 M, ObIAM OOBEAUHEHE] B egU -
Hblll BEKTOP AQHHBIX, IIOCAE Yero OTBICKABAAACh
MOAEAB, KOTOpas o0ecreurnBara MUHUMYM (PYHK-
IMOHAaAA HEBSA3KU A 3TOTO BeKTopa. [TapamMeTpsl
MOAEAU IPUBEAEHEI B TAOAUIIE.

KoMmMeHTUPYS AQHHBIE pUC. 6, HEOOXOAU-
MO CAEAQTh AOIIOAHUTEABHBIE IOSICHeHUdA. Bo-
IIEPBBIX, AAI WHBEPCUU OBIAU UCIOAB30OBAHBI
TOABKO IIPaBble Y4aCTKU IIEPEXOAHBIX XapaKTe-
PHUCTHUK, COAeprKalue MHMOPMAIUI0 UMEHHO O
MarHUTHOU BSA3KOCTH, U3yYEHHE KOTOPOU OBIAO
IIeABIO OIIUCBhIBAEMBIX paboT. BO-BTOPHIX, ITpHU pe-
LIEHUN NPAMOU 3aAa4YU YUUTEIBAAACHh KOHEUYHAs
AAUTEABHOCTb UMITYABCOB TOKA B FeHEPATOPHOU
IIETAE, YTO II03BOAMAO OOBICHUTEL OOAe€e OBICTPBIA
(IO cpaBHEHMIO ¢ YOBIBAHMEM 10 3aKOHY 1/7) criap,
OAC Ha caMBbIX TO3AHUX BpeMeHax.

IlpepcTaBAEGHHBINM Ha PUC. 6 pe3yAbTaT HNPHU-
MEHEHMS COBMECTHOU aBTOMAaTU4eCKOM MHBEPCUU
He eAMHCTBEHHBIN. AHAAOTUYHO OBIAU IIPOUHTED-
HIPEeTUPOBAHBI IIEPEXOAHBIE XapPaKTEPUCTUKH, U3-
MepEHHBIE B AQHHOU TOUKE YCTAHOBKAMHU C ADYTOU
reoMeTpued (CM. TaOAUILY).

Obcyxgenue pedyabmamoB. COTAACHO Pe3YAb-
TaTaM UHBEPCUU, [IOAYUYEHHBIM PA3HBIMU CIIOCO-
0aMu U AAS PA3HBIX YCTAHOBOK, F€OAOTHYECKas
Cpepa COOTBETCTBYET 3AeCh TPEXCAOMHOU MOAE-
An. CBepxy pacrnoaaraeTcss TOHKUM HEMAarHUTHBIN
(k9;=0) CAOl, MOIIHOCTL KOTOPOTO COCTABASIET
okoAO0 3 M. Huyke pacrioraraeTcss MarHUTOBA3KUU
caoit. Ero cratuyeckast BOCIPUUMYHUBOCTD Ky 110
MAQHHBIM BCEX YCTAHOBOK M HE3aBHCHMO OT CIIO-
co0a UHBEPCUU COCTABASIET OKOAO 3102 ea. CH.
OTOT CAOM IMOACTHAAETCSI HEMArHUTHEIM (1€)3=0)
OCHOBaHHeM. B onleHKax MOIIHOCTH H, MarHuTO-
BSI3KOTO CAOSI HaOAIOAQIOTCSI CYIlleCTBEHHBIe (0T
40 po 120 M) pacxo>KAEHUS.

[Tpu nopbope Mopeael, OOBACHAIOMIUX DKCIIe-
pUMeHTaAbHBIE AQHHBIE, 0Ka3aA0Ch, YTO HEOOAD-
II1e OTKAOHEHHsI MOIIHOCTH /| BepXHero CAOs
U CTaTUYeCKOW MarHuTHOM BOCIPUNMYMBOCTU
Koo IPOMEXYTOYHOIO CAOSI, IO CPABHEHMIO CO

TI'eoppusuueckutl xypnar Ne 4, T. 34, 2012

3HQUEHUSMU [TapaMeTPOB B TaOAUIlE, IPUBOAAT
K OOABIIUM PACXOKAEHUAM MEKAY IKCIIEPHU-
MEHTAABHBIMU ¥ MOAEABHBIMU AGHHBIMU. CAep0-
BaTeABHO, YYBCTBUTEABHOCTb A@HHBIX MITIT mo
OTHOIIEHUIO K YKa3aHHBIM IIapaMeTpaM MOAEAU
BBICOKAs, U MOJKHO IIPEAIIOAOSKUTD, UTO HAUAEH-
HBIe IapaMeTPhl OAM3KY K UCTUHHBIM. MOIITHOCTE
H, BTOPOT'O CAOsT OIIPEAEASIETCsI He TaK YBEPEeHHO.
IMpuunHa 5TOTO 3aKAOYaEeTCd B TOM, YTO pasMep
caMO¥ OOABIIION TeHepaTOPHOM meTAU (79x75 M)
CAHUIIKOM MaA AASL TOTO, YTOOBI MCIIOAB3yeMasd
YCTAaHOBKA B AOCTAQTOYHOM Mepe pearupoBasa
Ha WU3MEHEHUSA TAYOUHBI 3aAeraHUs IOAOIIBBI
MarHuTOBA3KOIO CAOd. Tak, IpeACTaBACHHBIN Ha
puc. 5, 6 MOAEABHBIN rpadUK U3MEHUTCS AUIIb
HE3HAYMUTEABHO, €CAHY, HallpuMep, BMecTo H,=40 M
[IpY pacyeTax IPUHATD, 4TO [1,=50 M. Kak mmokasa-
AH PACYeThl, AOIIOAHUTEABHBIE U3MEPEHUS C reHe-
paToOpHOM IeTAek pazMmepoM nopsaka 200x200 m
IIO3BOAUAUY OBl CHU3UTH HEOAHO3HAYHOCTB B OIIpe-
Aenenuu H,.

B 11enoM >ke OAM30CTh MOAEAEN, IIOAYYEHHBIX B
pe3yAbTaTe MHBEPCUU AQHHBIX, IIPU U3MEPEHUAX
Ha YCTAQHOBKAX Pa3HOU reOMETPUHU yKa3bIBaeT Ha
TO, YTO AOKAAbHAsA MOAEAb T€OAOTMYECKOU Cpe-
ABI HA yY4aCTKe IapaMeTpUYeCKUX 30HAUPOBAHUNU
OAM3Ka K TOPU3OHTAaABHO-CAOUCTOU. C ydueTOoM
reOAOTHU yYacTKa padoT, TAe BBIIIOAHEHEBI U3Me-
PEHUS, MOAEAB IIPEACTABASIETCS AOBOABHO Pa3yM-
HOU. BepxXHu#, HEMarHUTHBINA, CAOU TOAILMHOM
OKOAO 3 M 00pa30BaH 4eTBEPTUYHBIMU OTAOKE-
HUSAMU, IPOMEKYTOUHBIM, MAarHUTOBSA3KUU, CAOU
— Ty(aM1 OCHOBHOI'O COCTaBa U ByAKaHOT'€HHO-
0CaAAOUYHBIMU IOPOAAMHU Tpuaca. OCHOBaHUE CAO-
JKEHO CAAOOMarHuTHBIMU KapOOHATHBIMU IIOPO-
AaMU ITaAe030MCKOTro BO3PacTa.

EcAm npeaAllonOsKUTh, UTO CyliepliapaMarHuT-
HbIe YaCTUIILI IPEACTaBAEHBI MEABUANIIINMU 3eP-
HaMM MarHeTHTa, MOJKHO OII€HUTH UX COAeprKa-
Hre. O0beMHasA MarHUTHAs BOCIIPUUMUYUBOCTB CY-
reprapaMarHuTHOIO 3epHa MarHeTUTa COCTaBASIeT
230 ep. CU [The geophysics ..., 1980]. Pazaeann
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Ha 9Ty BEAMYMHY OIIPEAEAEHHOE B Pe3yAbTaTe UH-
BepCHUU 3HaYeHNe MarHUTHOUW BOCTIPUUMYUBOCTH
(1<02=3-10*2 ep. CH), HaxopnM, 4TO OOBEMHOE CO-
AeprkaHue cylneprapaMarHUTHBIX 3epeH MarHeTH-
Ta B IIPOMEXKYTOUHOM CAoe cocTaBager 1,3-107%,
vau 0,013 %. CoOTBETCTBEHHO, MaCCOBOE COAEP-
>KaHUe YABTPAAUCIIEPCHBIX YaCTHI], C YI€TOM TOTO
YTO IIAOTHOCTH MarHETUTa PaBHa 4,7 I/CM°, a [IAOT-
HOCTB TY(DOB B CPEAHEM OKOAO 2 r/cm® [KoGpamoBa,
1986], orrenuBaeTrcst Beanuntoum mopsiaka 0,03 %.
Takum oopazom, MITIT npeacTaBasgeT cOO0M 4yB-
CTBUTEABHBIN MHCTPYMEHT AL in situ oOHapyKe-
HWSI U OIIeHKY COAEPIKaHUs CylleprapaMarHUTHBIX
YaCTHIL B TOPOAAX TPAMIIOBOM (DOPMAITUH.
3akaroueHue. B craTbe IpepACTaBAeH 0030p
HEKOTOpPHIX Hamboaee Ba’KHBIX PE3yAbLTATOB,
TTIOAYYEHHBIX aBTOPAMU IIPYU M3YYEHUM BAUSHUS
MarHUTHOW BSI3KOCTHU Ha MHAYKIMOHHBIE IIepe-
XOAHBIE XapaKTepPUCTUKU. [IpuBepAeHHBIE MaTe-
PUaABl OTPa’kalOT TEPBBIA OMBIT IMTPUMEHEHUS
MIIIT aAst 1leAeHallpaBAEHHOTO MCCAEAOBaHUSI
perarcanym HaMaTrHUYEeHHOCTH TeOAOTHMYECKUX
CpeA B YCAOBHUSIX UX €CTECTBEHHOTO 3aAeraHwms,
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