
y^ 550.837

nepexoAHbix npoiieccoB npn
3S * v,v,,-.v,* « *v,v^«~ v.KTv,rt C MarHHTHOH BH3KOCTBK)
al

H. O. KojKesHHKOB, E. K>. AHTOHOB, F. F. MaracoBa, fl. K. KaMHes, 2012

HHCTHTVT HedpTerasoBOH reoAorHH H reocpH3HKH CO PAH, HoBocHGnpcK, POCCHH
nocTynHAa 25 anpeAH 2012 r.

ripegcmaBAeno ^ABHOM pegKOAAeruu B. H.

y cxaxxi oSroBopeno SHAHE MarHiTHo'i B'nsKocxi reoAoriHHHX cepeAOBHin; Ha iHAyKin'HHi nepe-
i xapaKxepHCTHKH. MarHiTHa B'nsicicxb — OAHa 3 BAacxHBOCxeii (pepOMarHexHSMy. B ripCbKHX

nopOAax i rpynxaxBOHa noB'nsaHa nepeAyciM 3 peAaKcam'eio HaMarmqenocxi cynepnapaMar-Hixmix
yALTpaAHcnepcHHX qacxo^oK cbepuMarHixHHX MmepaAiB. B MexoAJ nepexiAHHX npoueciB (Mnn)
MarniTHa B'asKicxb npOHBAnexbCH y BHrAHAi EPC, HKa cnaAae o6epneHO nponopin'iiHO nepuioMy
cxeneHio nacy. 3Ae6iAbiuoro BFIAHB MarHiTHo'i B'HSKOCXI posrAHAaioxb HK reoAorinny nepeniKOAy,
HKa yxpyAHioe xa yHeivioxcAPiBAioe iHxepnpexai^iio iHAyKijiHHHX nepexiAHHX xapaKxepncxHK y xep-
Minax eAeKTponpoBiAHOcxi. BoAHO^ac e CBiAOiJ,TBa xoro, mo npOHBH MarmxHo'i B'HSKOCX! B MOO

Baioxb icxopiio (popMyBaHHH xa AGHKI oco6AHBOcxi MiHepaAori'i reoAori^HHX cepeAQBHiij. yna-
n;boro yHBAHexbCH aKxyaAbHHM naB^HXHCH, no-nepme, sacxocoByioHH ycxaHOBKH pisnoi

reoMexpii, nocAaSAHXH a6o niASHmyeaxH ecfDeKxn MarmxHo'i B'HSKOCTI i, no-Apyre, iHxepnpexyBaxH
i'x B xepMinax, aKi B>KHBaioxb (paxisi^i y c^epi MarnexHSMy ripcbKHX nopiA. PosrAHHyxo cnoco6n
i pesyAbxaxH pospaxyHKiB iHAyKi^iHHHx nepexiAHHX xapaKxepHCXHK aa naaBHocxi cepeAOBHm 3
MarmxHoio B'HSKICXIO, a xaKo»: A^H! Aa6opaxopHnx BHMipiB u,boro napanexpa na HacxoxHifl xa
XHMHacoBiii AiAHHKax. Ha npHKAaAi iHBepcii" noAbOBHX MaxepiaAiB y Me«:ax MOAeAi cepeAOBHiii,a
3 MarnixHOio cnpHHHHXAHBicxK), HKa saAejKHXb B!A ^acy, noKasano, HKa MaraixHa B'nsKicxb Mo^ce
6yxn BHKOpHCxana HK A^epeAO BajKAHBo'i reoAori^Hoi iHtpopMaiji'i. BiAo6pa^:eHo nepuiHH AOCB!A
sacxocyBaHHH Mnn AA» i^iAecnpHMOBanoro BHBHGHHH peAaKcaDjii HaMarmneHocxi reoAoriHHHx
cepeAOBHiu,. Y cxaxxi He BHCBixAeno npo6AeMH eKBiBaAenxHocxi, posAiAtnoi SAaxnocxi, BnAHBy
noxH6oK BHMiproBaHb na HKicxb po3B'H3Ky oSepneHOi saAam, HKi Maioxb CKAacxn npeAMex cneu,i-

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.

. MarHHTHan BHSKOCTL — OAHO H3 K>T reoAoriraecKHe npHpOAHbie H amponoreHHLie
CBOHCTB cpeppoMarneTHSMa. B 6oAbiiraHCTBe CAy- oQteKTLi, ripn HaAHHHH KOTOpbix adpcbeKTBi Mar-
naeB npH npoBeAGHHH reodpH3HqecKHx cteMOK HHTHOH BSSKOCTH CTaHOBsrrca 3aMeTHt>iMH HAH
MGTOAOM nepexoAHbix npon,eccoB (Mnn) acp- A^^ce npeo6A3AaiOT. BAHHHHG MarHHTHOH BHSKO-
CpeKTbl MarHHTHOH BH3KOCTH, HAH MarHHTHOFO CTH npOHBAHeTCH B BHAG Heo6bIMaHHO M6AAeHHO

nocAGAeHCTEHH, cAa6o npOHBAenbi no cpaBHenHio (name scero, o6paTHo nponopijHOHaALHO nepsoH
c BKAaAOM BHXpeBtix TOKOS. OAHaKO cymecTBy- creneHH speMGHH) yGbiBaiomeH 3J\C. npn HccAe-
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AOBdHHH TdKHX oGteKTOB JJKQ

BdTb MGTOABI HMnyAbCHOH HHAyKTHBHOH SAGKTpO-

pasBGARH, dpHKcnpyioinHG 3(bcbGKTbi MarHHTHOH
BH3KOCTH. O npOHBAGHHJIX MarHHTHOH BH3KOCTH

ynoMHHaeTCH Bee Ham.6 no Mepe TOFO, KaK pac-
niHp5i6TC5i KAacc oGteKTOB, KOTopbie nsynaiOT
HAH nbiTaiOTCH HsynHTb c noMoiubio MFin H ero
anaAoroB (3CB, SMFIO), H coBepineHCTByeTCH
annapaiypa (noBbimeHHe peaAbHOH TyBCTBHTGAb-
HOCTH, pacinnpeHHe BpeMeHHoro AHanasona).

BnepBbie BAHHHHG MarHHTHOH BHSKOCTH na
HHAyKUHOHHbiG ncpexoAHbiG xapaKTepncTHKH
3GMAH 6bIAO OTM6HGHO B AHFAHH npH apXGOAO-

raHGCKHx HSbiCKaHHHx KpenocTHbix coopyjKGHHH
BpeMGH pHMCKOrO HaUieCTBH5I, npOBOAHBIHHX-

cfl c noMom.bK> HMnyAbcnoro MGTaAAOHCKaTGAH
[Colani, Aitken, 1966]. B nocAGAHee AecHTHAeTHe
HHTGpeC K npOHBA6HH5IM MarHHTHOH BH3KOCTH B

HMnyAbCHOH HHAyKTHBHOH 3A6KTpOpa3BeAKe

noAAep^HBaeTCH B CBHSH c npo6AeMOH o6napy-
^CGHHH H AHaraocTHKH HepasopBaBuiHxcH 6oe-
npnnacoB [Pasion et al., 2002].

O6bIHHO npOHBAGHHH MarHHTHOH BH3KOCTH

paccMaTpHBaioT KaK reoAorH^ecKyio noMexy, 3a-
HHTepnpeTau;Hio AaHHbix MFin B

«HOpMaAbHOH» 3A6KTpOnpOBOAHOCTH

[SaxapKHH H AP-, 1988; HaT. PO ..., 1995; Buselli,
1982; Dabas, Skinner, 1993; Lee, 1984a, b; Pasion
et al., 2002]. TaK, dpopMaAbHaa HHTepnpeTai^HH
MeAAeHHO y6biBaionj,eH 3AC HPHBOAHT K HOJIB-
AeHHio ne cymecTByTOinHx B peaAbHocTH CAOGB
o^eHb HHSKoro yAeAbHoro conpoTHBAeHHH [The
geophysics ..., 1980]. BMecre c TGM pesyAbTaTbi
HeKOTOpblX HCCAeAOBaHHH CBHAeTeAbCTByiOT O

TOM, HTO H3MepH6Mbie C nOMOII],bK) HHAyKTHBHblX

I MarHHTHOH B^3KOCTH OTpa-

oco6eHHocTH renesHca H crpoeHHH npn-
H aHTponoreHHbix reoAormecKHx cpeA

H oG-beKTOB, a TaK^ce npoHcxoAHBuinx B npnno-
BepxHocTHbix CAOflx reoAorH^ecKHX npoi^eccoB
[BapcyKOB, OaHH6epr, 2002; Ko^ceBHHKOB H AP-.
1998; Ko^eBHHKOB, HHKHCJDOPOB, 1999; Ko^ceB-
HHKOB, CnonKOB, 1990, 1995; Barsukov, Fainberg,
2001; Kozhevnikov et al., 2001; Kozhevnikov, Niki-
forov, 1995; Thiesson et al., 2007]. TaKHM o6pasoM,

aKTyaAbHbiM, BO-nepBbix, A^Tb
eKOMeHAai^HH no noBOAy TOFO,

K3KHM o6pa3OM MOJKHO yCHAHTb HAH, Hao6o~

POT, OCAaSHTb BAHHHHe MarHHTHOH B5I3KOCTH;

BO-BTOpblX, HayHHTbCH CpeACTBaMH HMnyAbCHOH

HHAyKTHBHOH 3AeKTpOpa3B6AKH KapTHpOBaTb

pacnpeAeAeHH'e MarHHTHOH BHSKOCTH Bepxnnx
rOpHSOHTOB 36MHOH KOpbl B HAaH6 H Ha TAy6H-

Hy; B-TpeTbHX, HaHTH CnOCO6bI HCTOAKOBaHHH

pesyAKraTOB TaKHx c-beMOK B TepMHHax neTpo-
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dDHSHKH H, BOSMO^CHO,

PeAaKcaitHa HaMarHnneHHOCTH H ee CBHSL c
HHAY^HOHHOH nepexoAHOH xapaKTepncTHKOH.
Ha pnc. 1 H3o6pa«eHbi reHepaTopnafl H npHeM-
nan HCTAH. npeAnoAo^KHM, HTO B reHepaTopHoii
neTAe B Teqenne AAHTeAbHoro BpeMenn npoTeKa-
6T nOCTOaHHblH TOK /, a CpeA^, Ha nOBepXHOCTH

KOTOpOH pacnoAaraioTCH neTAH,
B STOM CAynae MarHHTHbiH HOTOK <I>0,

npneMHyio neTAio, MO«HO
<I>Q=/M0, TA6 MQ KO3dpdpHIi;HeHT BSaHMHOH

HHAyKTHBHOCTH M6^Ay H6TAHMH npH HX paCnOAO-

B neMarHHTHOH

PHC. 1. CncreMa AA^ H3MepeHHH MeTOASMH HMnyAbCHOH HH-
AyKTHBHOH 3A6KTpOpa3BeAKH H MarHHTHbiH o6t>eKT.

ECAH B oKpecTHOCTHx neTAH pacnoAaraeTCH
MarHHTHbiH oS-beKT, TO nOA A^KCTBHeM nepBH^HO-

ro MarHHTHoro noAa //j Ka^AtiH 3AeM6HTapHbiH
oG'beM o6-beKTa npnoGpeTaeT HaMarnH^eHHOCTb
J. HaMarHH^ieHHbiH o6T.eKT cosAaeT BTOpH^noe
MarHHTHoe noAe//2, KOTOpoe BHOCHTAo6aBKy AO
B MarHHTHbiH HOTOK <X>0. CoOTBeTCTB6HHO, MQ H3-

MeHHeTca na BeAHHHHy AM, KOTOpyro HasbiBaioT
BHeceHHOH HHAyKTHBHOCTbK). B 3aBHCHMOCTH

OT reoMeTpHH ycTanoBKH H npocTpancTBeHHoro
pacnpeAeAGHHJI MarHHTHOH BOCnpHHM^IHBOCTH

AM yseAH^HBaeT HAH yMeHbinaeT HanaAbHyio
HHAyKTHBHOCTb. MsMepHB AM, MO2KHO CyAHTb O

HaAHHHH oGteKTa H ero CBOHCTBaX. HHAyKTHB-

HOCTb C y^CTOM BAH3HHH OAHOFO HAH HGCKOAbKHX

HaMarHHHenHbix oG-beKTOB (B HX TOCAC MO«eT
6biTb H MarHHTHoe ndAynpocTpaHCTBo) HasoseM

H o6o3Ha^HM KaK Me. Ee yAo6no
aK Me=^ieM0, TAG )_ie — sdpcbeKTHB-

OTHOCHTGAbHaH MarHHTHaH npOHHUaGMOCTb,

BAHHHHe pacnoAO»:eHHbix B
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METOA HEPEXOAHblX nPOLJECCOB HPH HBY^EHMH rEOAOriMECKHX CPEA -

OKpeCTHOCTH yCTaHOBKH MarHHTHblX

ECAH T3KHX o6'bGKTOB H6T, TO JIe=l. B TOM CAy-

nae KorAa AAH BosSy^AeHHH nepBH^noro IIOAJI
H H3MGpeHH5I BTOpHHHOH 3J\C HCIIOAbSyGTCfl

HAH coBMemeHHa^ ycTanoBKa,
HHAyKTHBHOCTb paBHa CO6CTBGHHOH

HHAyKTHBHOCTH LQ IIGTAH.

B MOM6HT /=0 TOK B HGTAG GblCTpO

GTC5I H TaK yKQ 6bICTpO HCHGSaGT HGpBHHHOG

HHTHOG nOAG. ECAH HaMarHHHGHHOCTb o6-bGKTa

GG CIiaA nOCAG CHHTHH IIGpBHHHOrO HOAX

MGAAGHHO. Y6biBaioii];a5i HaMarHH-
^GHHOCTb COSAaGT CHHXpOHHOG C HGH BTOpHHHOG

MarHHTHOG nOAG H2, MarHHTHblH HOTOK KOTOpO-

ro, npoHHSbraafl npHGMHyio IIGTAIO, HHAyu,HpyGT

B HGH 3 AC e(t\. e(f) = -- .
„ dt
FIpH XapaKTGpHCTHKG TGOAOrH^GCKHX CpGA

BMGCTO MarHHTHOH npOHHIjaGMOCTH npHHHTO

HCnOAb3OBaTb MaFHHTHyiO BOCnpHHMHHBOCTb K.

B MG^cAynapOAHOH CHCTGMG CM CBflSb Me^Ay
OTHOCHTGAbHOH MarHHTHOH HpOHHUaGMOCTbK)

(J, H MarHHTHOH BOCIIpHHMHHBOCTblO Bblpa^CaGT-

C£ COOTHOtUGHHGM JI=1+K. COOTBGTCTBGHHO,

3C|3(})GKTHBHbIX OTHOCHTGAbHOH MarHHTHOH

HHIi;a6MOCTH H BOCnpHHMHHBOCTH |le=l+Ke,

Me=M0(l+Ke).
AAJI CpGA C MarHHTHbIM HOCAGAGHCTBHGM H3-

M6HGHHG HaMdrHHHGHHOCTH OTCT3GT OT H3MGHG-

HHH npHAO«GHHoro MarHHTHOro noAH, a napaMG-
Tpbl p.e, K£ H Me SaBHCHT OT BpGMGHH. IlOKasaHO

[KoaCGBHHKOB, AHTOHOB, 2008], HTO B 3TOM CAy^iaG

3AC Ha SaJKHMaX npHGMHOH HGTAH COCTaBAHGT:

e(0=-«5(/)/0M0+/0M0 ̂ - .
at at

ncpBOG CAaraGMOG npGACTaBAHGT co6oii
HHAyi^HpyGMyiO B npHGMHOH HGTAG B MO-

MGHT BblKAIOHGHHa TOK3 B FGHGpaTOpHOH HGTAG.

3TO CAaraGMOG HG coAep^HT HHcJjopMauiHH o
MarHHTHOH BflSKOCTH. FIpHBGAGHHaH K TOKy 3AC,

HHAyuHpyGMan B npHGMHOH HGTAG sa C^GT pGAan-
CaqHH HaMarHHHGHHOCTH TGOAOrKHGCKOH CpGA^I,

/

Toro ^Todbi npaKTH^iGCKH BocnoAbSo-
3TOH dpOpMyAOH, HGO6XOAHMO paCCHH-

KO3(J)Cj)HII1HGHT MQ H paCHOAaraTb MOASAbK),

onHCbiBaK)iu,GH Ke(?) B saBHCHMOCTH OT npocTpan-
CTBGHHOrO pacnpGAGAGHHH HCTHHHOH BOCHpHHM-

HHBOCTH H napaMGTpoB ycTanoBKH.
MarHHTHafl BOCnpHHMHHBOCTb dHCaiVf6AH

oAHOAOMCHHbIX HaCTHIJ. IlpH BO3A6HCTBHH BHGUJ-

HGFO MarHHTHoro HOAH Ha «o6bmHbiG» cpGAti HX
HaMarHHHGHHOCTb yCTaHaBAHBaGTCfl MFHOBGHHO

BO BpGMGHHOM MaCUITaSG SKCOGpHMGHTa. HHblMH

CAOBaMH, npHAO^CGHHOG HOAG H H HaMarHHHGH-

HOCTb/H3MGH5IK>TCH CHH(pa3HO H CBH3aHbI COOT-

HOIII6HHGM J=KH, TAG K HG 3aBHCHT OT BpGMGHH.

ECAH cpGAa xapaKTcpHsycTca MarHHTHOH BHS-
KOCTbK), HaMarHHHGHHOCTb 33BHCHTOT BpGMGHH.

AA51 MarHHTHoro HOAH, KOTOPOG BKAio^aGTCH B
MOMGHT /=0, J(f)=K(t)H, TAG K(f) — 3aBHCHII];afl OT

BpGMGHH MarHHTHaa BOCHpHHMHHBOCTb.

B GOAbUIHHCTBG CAy^aGB MarHHTHaH BHSKOCTb

reoAorHHGCKHX CPGA CBflsana c pGAaKcai^HGH na-
MarHHHGHHOCTH OAHOAOMGHHblX HaCTHIi;. ECAH

pasMGp OAHOAOMGHHOH HacTHu;bi AQCTaTOHHO MaA
HAH TGMHGpaTypa AOCTaTO^HO BGAHKa, TO BCAGA'

CTBHG TGHAOBbix dpAyKTyaqHH HanpaBAGHHG na-
MarHHHGHHOCTH HaCTHIl,bI MOJKGT DGpGXOAHTb H3

OAHoro CTaSHAbHoro COCTOHHHH B Apyroc, «HOA~
CTpanBaHCb» HOA BHGIUHGG MarHHTHOG HOAG.

PGaKi^Hio OTAGAbHOH HacTHi^bi npHHHTO xapaK-
TGpHSOBaTb BpGMGHGM pGAaKCaUjHH T, SaBHCHIUHM

OT SHGprGTH^GCKoro 6apbcpa E MGJKAY cTaSHAb-
HblMH COCTOHHHHMH (E=KV, FAG K— HOCTOHHHaH

aHH3OTpOHHH; V o6rbGM HaCTHUjbl) H TGMHGpaTy-

1 —
pbiTfNGGl, 1949]: i=—e k T ,Thef0xlQ c \k—no-

/o
CTOHHHaH BoAbi^Mana. OGHOMGH cynGpnapaMar-
HGTH3Ma BOSHHKaGT B TOM CAynaG, GCAH aHCaMSAb

TaKHX laCTHH, AOCTHFaGT COCTOHHHH TGIIAOBOrO

paBHOBGCHH sa BPGMH, naMHoro MGHbiHGG npo-
AOA»CHTGAbHOCTH SKCDGpHMGHTa.

IloCKOAbKy B pGaAbHblX rGOAOFH^GCKHX CpG-

Aax coAep^KaTCH HacTHn,bi pasnoro pasMGpa, npo-
I^GCC npHo6p6T6HHH (HAH CnaAa) HaMarHHHGHHO-

CTH ancaM6AH TaKHX nacTHi; xapaKTepHsyiOTca
CHGRTpOM BpGMGH pGAaKCaUHH. FlpH HCCA6AO-

BaHHH MarHHTHOH BH3KOCTH OCO6OG SHa^IGHHG

HMGGT dpyHKijHii OpGAHxa [Fannin, Charles,
1995], oiracbiBatomafl pacnpGAGAGHHG
pGAaKcaqHH ancaM6Aa OAHOAOMGHHblX
y KOTOpblX 3HGprGTHHGCKHG "

CGAHHMH COCTO5IHH5IMH HaMarHHMGHHOCTH

npGAGAGHbl paBHOMGpHO. AA^ TaKOH CpyHKI^HH

BpGMGHa pGAaKCai^HH 1 padlpGAGAGHbl Ha HHTGp-

BaAGOTTj AO T2: ii<i<i2- BHyrpi

,
Tln(T2 /T1)

, HAH «HCTHHHbI6», 3HaHGHHH Tj H T2

o6bIHHO HGHSBGCTHbl, OAHaKO 3TO HG BAHHGT Ha

pGSyAbTaTbl HpaKTHMGCKHX HSMGpGHHH. O6bIHHO

BpGMGHa peAaKcaii;HH pacnpGAeAGHbi B HHTGpBa-
AG, HGpGKpblBaiOm.GM MHOFO HOpHAKOB, a BHSKyiO

HaMaTHHHGHHOCTb HSMGp^IOT B AHanaSOHG BpGMGH

. B
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3TOM cAynae npn cryneiraaTOM BKAio^eHHH BHem-
nero MarHHTHoro HOAH HaMarHH^eHHOCTb ancaM-
SAH HacTHU, BoapacTaex nponopUHOHaAbHo Aora-
pncbMy BpeMeHH [KO^GBKHKOB, AHTOHOB, 2008]:

B 3TOM Bbipa^ceHHH K0 — GTaTH^ecKafl MaraHT-
Hafl BocnpHHMHHBocTb, B=l+j+lni2, TAG j~0,577
(nocTOflHHan 3HAepa). FIoAeAHB o6e ero nacTH Ha
H, HaHA6M 3aBHOnnyiO OT BpeM6HH MarHHTHyK)

BOCnpHHMHHBOCTb:

• I n f ) .
ln(T2/T,)

ECAH HSMepCHHH BbmOAHHIOTCH B TapMOHH-

pe^CHMe, MaFHHTHaH BOCnpHHMHHBOCTb

Cp6A C MarHHTHOH BHSKOCTbK) HBAH6TCH KOM-
nAeKCHOH H ̂ acTOTHO-aaBHCHMOH [Worm, 1999].
B ^acTOTHOH o6AacTH MarHHTHan BOCHPHHMHH-
BocTb ancaMQAa OAHOAOMeHHbix ^acTHL[, pac-

BpeMen peAaKcai^HH KOTOpbix onn-
cbyHKUHeH OpeAHxa, onpeAeAHeTca
[TpyxHH, 1973; Fannin, Charles, 1995;

Lee, 1984a, b]

1 —
1

-InK*(CD) = KO

j - 4-\, co — KpyrosaH ^acTOTa. Ha HHSKHX
MarHHTHaK BOCnpHHMHHBOCTb, OHHCBI-

cJ)opMyAOH, npn6AH«:aeTC5i K cTaTH-
SHaneHHio KO, a Ha BbicoKHX —:

B AHanasone HacTOT l/T2<col/T1 peaAbHaa KOM-
noneHTa K*(O) y6biBaeT nponopii;HOHaAbHO Aora-
pncJ)My ^acTOTbi, TorAa KaK MHHMan He saBHCHT

[Fannin, Charles, 1995].
iHAYKi^HOHHbix nepexoAHbix xapaK-

TCpHCTHK C yHCTOM MarHHTHOH BH3KOCTH. FlpH

renepaTopHOH H npneMHOH ne-
na noBepxHOCTH OAHOpOAHoro noAynpo-

CTpancTBa c 3aBHCHKi;eH OT BpeMeHH HCTHHHOH
MarHHTHOH BOCnpHHM^HBOCTbK) K(/) 3AC, HH-

Ayn;HpyeMaH B npneMHOH neTAe sa c^ieT peAax-
cau.HH HaMarHH^eHHOCTH nocAe BbiKAJO^enHH
ycTaHOBHBinerocH TOKa 70 B renepaTopHOH
Ae, onpeAeAfleTCH Bbipa«eHHeM
AHTOHOB, 2008]

1 five

HeoAHdpoAHoro noAynpocTpancTBa BMC-
CTO HCTHHHOH H6O6XOAHMO HCHOAbSOBaTb YJCDKJ-

myiocM MarHHTHyio BocnpHHMHHBOCTb KK, onpe-
AGA5ieMyio npocTpaHCTBeHHbiM pacnpeAGAeHHeM

HCTHHHOH MarHHTHOH BOCnpHHMHHBOCTH H T6O-

M6TPH6H yCTaHOBKH:

B33H-

Flo cymecTBy pac^eT KaJKymeHCH MarHHTHOH
BOCnpHHM^HBOCTH CBOAHTC^ K BbIHHCA6HHIO Mar-

HHTHoro noTOKa Mepes npneMHyio neTAio, cosAa-
BaeMoro HaMarHHHeHHOcTbio cpeAbi c HSBecTHbiM
pacnpeAeAeHHeM K (x,y, z). AAH neKOTOptix MOAe-
A6H, B HaCTHOCTH AAH TOpHSOHTaAbHO-CAOHCTOH

CpeAbI, H3B6CTHbI aHaAHTHM6CKHe BLIpaJSCeHHH,

KOTOpbie 6bIAH HCnOAbSOBaHbl aBTOpaMH AAH
pac^eTa HHAyKij[HOHHbix nepexoAHbix xapaKTe-
PHCTHK [KO5K6BHHKOB, AHTOHOB, 2009, 2011].

Cnoco6, ocHOBaHHbiH na CBHSH Me^AY BHSKOH
HaMarHHHeHHOcTbio H cosAasaeMbiM era MarHHT-
HMM nOTOKOM, HO3BOAH6T ynpOCTHTb paC^eTbl

nyreM HcnoAbsosaHHH HSBecTHbix aHaAHTH^e-
CKHX peineHHH, OAHaKO ne yHHTbisaeT acfxheKTbi
B3aHMOA6HCTBHH BHXpeBblX TOKOB H peAaKCai^HH

HaMarHH^eHHOCTH H B STOM CMbicAe He HBAHeTca
«CTporHM». ApyroH cnocoS pacneTa nepexoAHbix
xapaKTepncTHK ocHOBan na pemeHHH ypaBHeHHH
FeAbMroAbu;a B qacTOTHOH oSAacra c yneTOM sa-
BHCHMOCTH MarHHTHOH npOHHU,aeMOCTH OT Ha-

H c nocAeAyiomeH TpanccbopMai^HeH BO
o6AacTb. 3TOT cnoco6 HBAaeTCH 06-

UJ;HM, nocKOAbKy B
MOAeHCTBHe Me^Ay BHSKOH
H BHXpeBblMH TOKaMH.

CpaBHeHHe nepexoAHbix xapaKTepncTHK,
pacc^HTaHHbix o6oHMH cnoco6aMH AAH OAHHX
H Tex :̂e ycTanoBOK H MOABAH OAHOpOAHoro no-
AynpocTpancTBa, noKasaAO, MTO nepexoAHbie
xapaKTepncTHKH coBnaAaiOT, ecAH paccTOHHHe

npOBOAaMH renepaTOpHOH H npneMHOH
npeBbiuiaeT nepsbie caHTHMeTpbi. STO

, HTO AAH HecoBMeii];eHHbix
o6a MeTOAa A^IOT npaBHAbHbie pesyAbTa-

Tbi. Flpn SAHSKOM (paccTOHHHe nop^AKa 1 CM H
Menee) pacnoAo^ceHHH npoBOAOB renepaTOpHOH
H npneMHOH neTeAb Ha6AK>AaiOTCH pacxo^AeHHH.
BO3MO5KHbie npHHHHbl AaHHOFO paCXO^A6HHH 06-

cyjKAaiOTCH B pa6oTe [Ko^eBHHKOB, AHTOHOB,
2008] , TAB na ocHOBaHHH pac^eTOB, BbinoAHeHHbix
o6oHMH cnoco6aMH AAH MOABAH OAHOpOAHoro
MarHHTOBHSKoro noAynpocTpancTBa, noKasano,
HTO B 3TOM cAy^ae npaBHAbHbie pesyAKraTbi AaeT
nepsbiH cnoco6.

O6a cnoco6a HcnoAbsoBanbi aBTOpaMH AA3

CHCTeMaTH^ecKHX pacneTOB nepexoAHbix xapaK-
TepHCTHK pa3AHHHbIX neTACBblX yCTaHOBOK npH

HaAHHHH rOpHSOHTaAbHO-CAOHCTblX MarHHTOBH3-

KHX cpeA. FlapaMeTpu /-ro CAOH BKAio^aAH CTaTH-
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qeCKyK) BOCnpHHMTOBOCTb KQ|-, d TaiOKG HH^KHKDIO

H BGpxHKJK) rpaHHnbi AHsnasoHa BpeMen peAaK-
caiJHH HaMarHHHGHHOCTH Tjj, T2z-. KaK OTMGHaAOCb

BblUie, o6bIHHO BpGMH /, Ha KOTOpOM HSMGpHGTCfl

3/XC nepexoAHoro npoujecca, yAOBAGTBopnGT HG-
paBGHCTBaM T}« f «T2, nosTOMy MOJKHO npHHHTb,
qxo BepxHHH H HH^KHHH rpaHHijbi AHanasoHa pac-
npeAeA6HHH BpeMGH peAaKcau;HH AAH BCGX CAOGB

T. e. AAH Ka^KAoro CAOH TJ^TJ, ^2i=/l2-
BbinOAHeHHH paCHGTOB, pesyAbTdTbl KOTO-

pux oGcy^AaioTCfl B HacTOHmeH craTbe, 6biAO
HpHHSTO, HTO t^lCT6, T2=106 C.

OCHOBHWX peayAbTaroB. MoAeAHpo-
nepexoAHbix HHAyKii,HOHHbix xapaicrepH-

CTHK yCTaHOBOK C TOpHSOHTaAbKblMH HGSaSeM-

AeHHblMH neTAHMH npH HaAHHHH MarHHTOBH3KHX

oAHOpoAHoro noAynpocTpancTBa, AByxcAOHHoii
cpeAM H ropH3OHTaAbHoro iiAacTa nossoAHAO CAG-
Aaib CAeAyiomHe BbiBOAti [Ko^eBHHKOB, AHTO-
HOB, 2008; 2009; 2011; AHTOHOBHAP-, 2011].

1 . XOTH B 3aBHCHMOCTH OT TeOMeTpHH yCTaHOB-

KH H napaMeTpoB cpeAbi nepexoAHbie xapaKTepn-
CTHKH H3MGH5IIOTCH CAO^KHblM o6pa3OM, B 3THX

HSMGHGHKHX npocMaxpuBaioTca; saKOHOMepno-
CTH, KOTOpbie Moryr oKasaxbCH noAesHbiMH na
3Tane npoeKTHpoBaHHH pa6oT H npH HHTepnpe-

2. IIpH HCnOAbSOBaHHH yCTaHOBOK C

TeAbHOH neTAeii, BbmeceHHOH sa npeAeAbi rene-
paxopHOH, coHGTaHne peAaKcau,HH HaMarHHHeH-
HOCTH H AH(p(py3HH BHXpeBblX TOKOB npHBOAHT K

CMene noAapHOGTH nepexoAHOH xapaKTepHCTHKH
(PHC. 2). 3xa cnena noAHpn
nocAe 6oAee paHHero HSMeneHHH snaKa
oOyCAOBAGHHOrO HCKAIOHHTGAbHO

BHXpeBblX TOKOB.

3. ECAH AAH H3MepeHHH ycTaHaBAHBaioiii,erocH
MarHHTHoro HOAH HcnoAbsyeiCH OAHOBHTKOBaH
neTAH, coBMemeHHaa ycTaHOBKa no cpaBHGHHio
cycTanoBKOH «neTAH B neTAe» B a6coAK)THOM Bbi-

o6ecneHHBaeT 6oAbniHH ypOBenb cnr-
. 3xo HBAaeTCH neAOCTaTKOM

ycxaHOBKH, KorAa HccAeAyeTCH
yASAbHOrO 3AeKTpHH6CKOrO COnpOTHBAGKHH, H

npeHMyiiiiecTBOM, GCAH Heo6xoAHMO
MarHHTHyK) B5I3KOCTb.

4. npH norpyTKeHHH MarHHTOBHSKoro
6oAbIUOH M'OmHOCTH Ha TAy6HHy h, CpaBHHMyiO C

xapaKTepHbiM pasMepoM HGTAH, 3J\C, HSMepen-
nafl Ha cpHKcnpoBaHHOH BpeMeHHOH 3aAep»Ke
ycTanoBKOH «neTAa B neTAe», y6bmaeT KaK /T3;
AAH COBMemeHHOH yCTaHOBKH Ha6AK>AaeTCH 3KC-

noHeHii,HaAbHoe y6biBaHHe CHrnaAa c
5. B CAy^ae TOHKOFO nAacTa

SHHbl h TaK5K6 npHBOAHT K 3KCnOHGHIliHaAbHOMy

1><10"2H

pa -5
s- 1x10 -

-6
1x10 -\7H

1x10 -

-10

IloAsipHOCTb 3AC:
O
o

0,01 0,1 1
~n
10 100 1000

t, MC

PHC. 2. nepexoAHaa xapaKTepncTHKa ycxaHOBKH c paaHecen-
HUMH neTASMH, pacnoAO«:eHHfciMH na noBepXHOcra OAHOPOA-
HoronoAynpocTpaHCTBa(p=103OM'M,Ko=0,001 eA- CM). Flapa-
Merpbi ycTdHOBKH: pasMepbi renepaTopHOH neTAH 100x100 M,

— 50x50 M, paaHoc — 80 M.

y6bIBaHHK> 3AC npH H3MepGHHHX COBMGm,GHHOH

ycTanoBKOH (pnc. 3, a). OAHaKO AAH
«nGTAH B nGTAe» Ha6AK>AaeTC5i HHa
(pnc. 3, 6): npn yBGAHHGHHH h 3AC BO3pacraeT,
AOCTHraeT MaKCHMyMa H saTGM y6biBaGT.
TOHbUie HAaCT, T6M OTHGTAHBGe BblpaJKGH

CHMyM.

6. A^H O6GHX yCTaHOBOK yBGAHHGHHG MOm,HO-

CTH nAacTa npHBOAHT K pocTy 3AC, cna^iaAa (T. G.
npH MaAOH MOIUHOCTH) 6biCTpoMy, a HOTOM BCG
SOAGG MGAAGHHOMy. IlpH SOAbUIOH MOIU;HOCTH 3(p-

CpGKT IIAaCTa CTaHOBHTCH HGOTAHHHMbIM OT CO3-

AaBaGMoro MarHHTOBH3KHM noAynpocTpancTBOM.
7. FlpH SHa^IGHHHX yA6AbHOH

HOCTH, xapaKTepHbix AA« TGOAoraHGCKHX
npon;eccbi pGAaKcan;HH HaMarHHHGHHOCTH H AHCJ>
CpySHH BHXpeBLIX TOKOB HBAHIOTCH HGSaBHCHMbl-

MH, HTO nOSBOAHGT paCCHHTblBaTb

XapaKTGpHCTHKH MarHHTOBHSKHX

cpeA na OCHOBG npHHU,Hna cynGpnosHii.HH. B TO
JK.Q BpGMH HesaBHCHMOCTb 3THX npOI],GCCOB npH-

BOAHT K TOMy, HTO HO OTHOinGHHK) K MaFHHTHOH

BH3KOCTH npHHUjKn SAGKTpOMarHHTHOrO 3OHAH-

pOBaHHH HG pa6oTaGT. FloSTOMy AAH HSyHGHHH

BGpTHKaAbHOrO pacnpGAeAGHHH MarHHTHOH BH3-
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PHC. 3. 3AC, HHAyijHpyeMaJi na BpeMeHH ?=0,1 MC npn HaAHHHH MarHHTOBH3Koro (K02 = 0,01 eA. CH) CAOH B coBMemeHHOH c

renepaTopHOH (a) H pacnoAO^eHHOH B ee ijeHTpe (6) npneMKbix HCTAHX. A^aMexp renepaTopHOH neTAH D = 10 M, 3cp4)eKTHBHaa
nAOmaAb pacnoAOJKeHHOii B uentpe ycxaHOBKH npHeMHOH HBTAH 104 M2. UIn(})p rpacpHKOB — MomnocTt h2 CAOH, M.

KOCTH Heo6xoAHMO HcnoAbsoBdTb reoMempime-
CKU6 3OHAHpOBdHHH.

AaGopaxopHbie HSMepemisi. HccAGAOBaHHG
MaraGTHSMa OAHOAOMeHHbix •qacTHii, nerpOMar-
HHTHHMH MGTOAaMH A^BHO HCDOALSyeTCa npH

peineHHH pa3Hoo6pa3HLix, B TOM HHCAG BecbMa
«TOHKHX», npo6AeM reoAorHH H reosKOAornH
[Oldfield et al., 1981; Thompson, Oldfield, 1986].
OAHaKO HapHAY C AOCTOHHCTBaMH 3THM MGTOAaM

npHcymH H HGAOCTaTKH. OAHH HS HHX CBHsan c
TGM, HTO aHcaM6AB MarHHTHLix sepeH B reoAo-
rHHecKHX cpeAax, KaK npaBHAO,
B HGM cocymecTByioT rpynriLi
(cTa6HAbHBix H cynepnapaMarHHTHbix), nces-
AOOAHOAOMeHHLIX H MHOrOAOMGHHtlX HaCTHIl,.

OSbiHHO AAH AnarnocTHKH cynepnapaMarHHT-
HBIX nacTHu; B neTpOMarneTH3Me ncnoAtsyeTCH
orpaHHHGHHWH AnanasoH MacTOT, nosBOAfliomHH
(jDHKcupOBaTb TAaBHbiM oSpasoM KpynHbie nacTH-
i],bi na rpaHHije nepexoAa H3 OAHOAOMGHHoro B
cynGpnapaMarnnTHOG COCTOHHHG (~0,003 MKM AAH
MarHGTuxa). HacTHu,bi 6oA.ee MGAKHX pasMGpoB
B STOM CAynac HG cpHKCKpyioTca, H HX BKAaA B
MarHHTHbIG CBOHCTBa HOpOAtl B DjGAOM OI^GHHTb

SaTpyAHHTGAbHO. A^K6 OHGHb MaAOG COAGp^Ra-

HHG cynGpnapaMarHHTHOH dppaKu;HH B o6pa3D;G
MO^GT CyilJGCTBGHHO yBGAH^IHBaTb HHAyKTHBHyiO

naMarHHHGHHOCTb [Dunlop, OzdGmir, 1997], noa-
TOMy npn nsy^GHHH MarHHTHoro mcTGpesHca OT-
AHHHTb ee OT napaMarHHTHoro 34)dDGKTa CAO^HO.
B noAo6Hbix CAynasix TGCTM, npuMGH^GMbiG AAH

OUjGHKH AOMGHHOrO COCTOHHHH MaFHHTHblX 3GpGH

HO OTHOUJGHHHM rHCT6pG3HCHbIXXapaKT6pHCTHKF

MoryTAaBaTbTpyAHO HHTGpnpGTHpyGMbiG HAH HG-
npaBHAbHblG pGSyAbTaTbl.

MGTOAU HMnyAbCHOH HHAyKTHBHOH SAGKTpO-

pa3BGAKH CBO6OAHbI OT 3TOFO HGAOCTaTKa. C HX

noMonjbK) MO^OIO p6aAH3OBaTb Hsy^iGHHG Mar-
HHTHOH BH3KOCTH TOpHblX HOpOA B HX GCTGCTBGH-

HOM 33AGraHHH. PcsyAbTaTbl TaKHX HSMGpGHHH,

BbinOAHGHHblX B HOAG, HOCHT HHTGrpaAbHblH Xa-

paKTGp, npH 3TOM nyTGM H3MGHGHHH TGOMGTpHH

rGHGpaTOpHO-npHGMHOH yCTaHOBKH HMGGTCH BO3-

MO^KHOCTb KOHTpOAHpOBaTb 3(|)(pGKTHBHbIH o6'bGM

HCCAGAyGMOH Hpo6bl. .AAH TOro HTOGbl y6GAHTbCH B

HaAHHHH cynGpnapaMarHHTHbix ̂ acTHii; H ou;6HHTb
HX coAepJKaHHG, HGT HGo6xoAHMOCTH npHScraTb
K AOnymGHHHM, Ha KOTOpblX OCHOBaHbl TGCTbl

MarHHTHOH MHHGpaAOrHH. PlMnyAbCHblG HHAyK-

UHOHHblG CHCTGMbI pGarHpyiOT TOAbKO Ha OAHOAO'

MGHHblG HaCTHqbl, BpGMGHa pGAaKCaU,HH KOTOpblX

pacnpGAGAGHbi B AnanasoHG OT ncpsbix MHKPOCG-
KyHA AO ASCHTKOB - COTGH MHAAHCGKyHA (HM6HHO

TaKHG MacTHi^bi HasbiBaioTCH cynGpnapaMarHHT-
HblMH). CTa6HAbHbI6 OAHOAOMGHHbIG HaCTHUbl xa-

paKTGpHSyiOTCH npaKTHHGCKH 6GCKOHGHHbIMH, a

MHOrOAOMGHHbIG - OHGHb MaAblMH BpGMGHaMH

AK)6bIX KOH-

«HGBHAHMbIMH»-

HMnyAbCHblX HHAyKIj;HOHHbIX CHCT6M.

TaKHG CHCTGMbI npGACTaBAHIOT COSOH HOHTH HA6-

aAbHbiG AGTGKTOpbi cynGpnapaMarHHTHbix nacTHii;.
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OJGBHAHO, npn Hsy^GHHH
MGAbHaHinHX scpen MarHHTHbix MHHGpaAOB
MarHHTHbIG H HMIiyAbCHblH 3AGKTpOMarHHTHbIH

MGTOAti Moryr AonoAHHTb Apyra. OAHaKO 3AGCb
cymecTByGT npoSAGMa, KOTOpyro Mbi onpcASAHeM
KaK «H3biKOBbiH 6apbep». B ny6AHKau,HHx, OOCBH-
UjeHHblX npOHBAGHHHM pGAaKCaHHH HaMaFHHHGH-

HOCTH npn c-bGMKax MGTOAOM nepcxoAHbix npo-
UGCCOB, o6bFJHO H6 paCCMaTpHBaiOTCH BOnpOCbl

HHTGpnpGTaU,HH 3(p(pGKTOB MarHHTHOH BH3KOCTH

B TepMHHax, HcnoAbsyeMbix cHGUHaAHcraMH B
o6AacTH MarHGTHSMa ropnbix nopoA, MaraHT-
HOH MHHepaAorHH H T. n. H Hao6opoT, B pa6oTax
no MarneTHSMy H reoMarneTHSMy HG roBopHTca
O TOM, KaK COOTHGCTH pGSyAbTaTbl HSMGpGHHH

TpaAHIi;HOHHbIMH Aa6opaTOpHbIMH MGTOAaMH C

TGMH, KOTOpbIG nOAyMGHbl C HHAyKD,HOHHbIMH

CHCTGMaMH.

FlOSTOMy npGACTaBAHGTCH U,GAGCOO6pa3HbIM

na OAHHX H TGX ̂ce Ha6opax o6pa3n;oB
«TpaAHLI1HOHHbIG» MarHHTHblG CBOHCTBa,

C nOMOIIJibK) HeSOALIIIHX KaTyUIGK H Cn6U;HaAH3H-

poBaHHOH annapaTypbl HX HHAyKijHOHHbiG ncpc-
XOAHblG XapaKTGpHCTHKH. OoCKOAbKy Hy6AHKa-

I^HH O nOAO6HbIX 3KCHGpHMeHTaX OTCyTCTByiOT,

aBTopaMH HacTOHmGH craTbH oTo6panbi o6pa3u,bi
Ha oG-bGKTaX C npOHBAGHKHMH MarHHTHOH BH3-

KOCTH H HSMGpGHbl HX MarHHTHbIG CBOHCTBa H

HHAyKUHOHHblG nepGXOAHbIG XapaKTepHCTHKH.

HH^CG KpaTKO onncanbi MGTOAbi H pcsyAbTaTti H3-
MepeHHH napaMGTpoB, xapaKT6pH3yiou],HX cyncp-

napaMarHGTH3M GasaAbTOB AMaAaTCKoro
(BHTHMCKHH ypaHOBOpyAHbiH panon, Pecny6AHKa
BypHTHH), nepGKpblBaiOIUHX THApOrGHHblG M6CTO-

po;>KAeHH5i ypana B neorGHOBbix naAeoAOAHHax.
Panee 3AGCb npn c-bGMKax MGTOAOM nepcxoAHbix
npOD,GCCOB OTMGHGHbl SHa^IHTGAbHbie HpOHBAeHHil

MarHHTHOH B5I3KOCTH [AHTOHOB H AP-, 2011].

AAH H3MepeHH5i ncpexoAHbix xapaKTGpncTHK
o6pa3n;oB npHMeHHAacb iniAHHApH^ecKaH Ka-
TyuiKa c reHGpaTOpnoH H npHGMHOH oGMOTKaMH
[KaMHGB H AP-. 2012]. B KaTyuiKy noMGHj;aAHCb
oSpasijbi KGpna GasaAbTOB. AiiaMGTp oGpasiijOB
COCTaBAHA 63 MM, BblCOTa — 30 MM. FeOMGTpHHe-

CKHG napaMGTpbl HHAyKUHOHHOH CHCTGMbl 6bIAH

Bbi6paHbi TaK, MTo6bi o6ecneHHBaAocb acJxpGKTHB-
HOG HOTOKOCU,enA6HHe MGJKAY TGHepaTOpHOH Ka-

TyniKOH H o6pa3U,OM, a Taiea
H HSMepHTGAbHOH KaTyUIKOH. AAH

HOMGX npHMGHHAab AOnOAHHTGAbHaH

HAGHTHHHaH HSMGpHTGAbHOH H BKAIOHGHHail

KHM cnoco6oM, HTO o6e KaTy
KOMneHcauHOHHyio CHCTGMy. B Ka^ecTBe HSMG-
pHTGAbHOH annapaTypbl HcnoAbsoBaAacb CTaHu;HH
Fast-Snap AAH paSoT MFin nponsBOACTBa {pnpMbi
CH6FeoCHCTGMbi (r. HOBOCHGHPCK).

PesyAbTaTbi HSMGPGHHH HHAyKUHOHHbix ncpc-
xoAHbix xapaKTepncTHK o6pa3Ei;oB noKasanbi na
pnc. 4, a. Ha^aAbHOG BpeMH HSMGPGHHH ̂  onpGAG-
AHGTCH CO6CTBGHHOH nGpGXOAHOH XapaKTGpHCTH-

KOH KaTynieK H AAH paccMaTpHBaGMOH CHCTGMbl
cocraBAHGT 0,1—0,2 MC. KOHGHHOG BPGMH HSMG-

10000-3 10000T

i i | \ i i i n i j 1—i 1 1 mi 1—i i i n i l ] 1^11 mi]

0,01 0,1 1 10 100 1000
t, MC

a

10 100 1000
a, MKB c A

6

PHC. 4. PesyAtTaTbi Aa6opaTopHbix H3MepeHHH MarHHTHOH BHSKOCTH GasaAbTos: a — HHAyKUHOHHbie nepexoAHbie xapaKTepn-
CTHKH; 6—rpacpHK, HAAiocTpHpyioii],HH KoppeAHi^nio Me^Ay peayAbTaxaMH H3MepeHHH BO BpeMeHHoii H nacroTHOH oG
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pGHHH ^ SaBHCHT OT CHABI TOK3 B rGHGpaTOpHOH

KaTyniKe H ypoBHH noMex. A/VH AaHHbix, npGACTaB-
AGHHbix Ha PHC. 4, a, /2~ 200-^300 MC. TaKHM 06-
pasoM, BpGMGHHOH AHanasoH HSMGPGHHH t j — £2

nepeKpbiBaeT Tpn nopHAKa. CAGAYGT OTMCTHTB,
*ITO STOT AHanasoH TGM uinpe, HGM HHTGHCHBHGG
MarHHTOBH3KHH OTKAHK o6pa3U,a.

AAH Bcex o6pasn,OB npHBGAGHHan K TOKy 3 AC
e(f)II, HHAynnpyGMaH B npHGMHOH KaTyuiKe, onn-
cbraaGTCH saBHCHMocTbK) alt. TaKOH xapaKTep

3 AC cBHAeTeAbCTByeT o TOM, qTO ne-
npoujGcc nopo^AaeTCH pGAaKcaijHGH

HaMarHH^GHHOCTH cynepnapaMarHHTHBix nacTHU,.
FlapaMGTp a, npeACTaBAHioinjHii aMiiAHTyAy nepe-
xoAHoro npou.Gcca, nponopunoHaAGH KOAHnecTBy
(coAep^canHio) cynepnapaMarHHTHbix Hacrai]; B
o6pasnG. KaK MOJKHO BHAGTB Ha pnc. 4, a, AAH

oGpasups coAep^caHHe nacTHii, HS-
npHMepHo B 30 pas.

Ou;eHKa npOHBAGHHH MarHHTHOH B«3KOCTH B

o6AacTH BbinoAHeHa B Aa6opaTopnn
H naAeoMarneTHSMa HHCTHTyra

reoAorHH H reocpH3HKH CO PAH c noMouj,bio
HSMepHTGAH MarHHTHOH BOCnpHHMHHBOCTH Bai-

tington MS2B. STOT npn6op nosBOAaeT H3Mep5iTb
MarHHTHyio BOcnpHHM^HBocTb na AByx nacTOTax
- HH3KOH (460 Fq) H BblCOKOH (4600 Fl^). PaSHH-

I^a AK Me^CAY HH3KO^aCTOTHOH (KLp) H BblCOKO-
^aCTOTHOH (KHp) BOCnpHHMHHBOCTHMH CAy^CHT

MepOH MarHHTHOH BH3KOCTH. ECAH 66 npO5IBA6-

HHH CBHSaHbl C p6AaKCai^H6H HaMaFHHHeHHOCTH

cynepnapaMarHHTHbix nacTHn;, AOFH^HO npeAno-
, HTO napaMeTp AK nponopu;HOHaAeH HX

Ha pnc. 4, ^pesyAbTaTbi HSMepeHHH
H BH3KOCTH 6a3aAbTOB HOKasaHbl B BHA6 Kp6-

CTHKOB na rpadpHKax, rAe no OCHM KOOpAHHaT
OTAO^CGHbl COOTBGTCTByiOLU.HG 3HaH6HHH a H AK.

HeTpyAHo yBHA6Tb, HTO M6^a,y STHMH napaMeTpa-
MH Ha6AK>AaeTCfl AOBOAbHO CHAbHaH KOppGAHUjHa:

6OAbinHHCTBO 3KCn6pHMGHTaALHbIX TO^IGK paCDO-

AaraeTCH B6AH3H npHMOH AK=10«, noKasaHHOH na
PHC. 4, 6 IHTpHXOBOH AHHH6H.

onbiT noAo6nbix HccAGAOBaHHH. TGM HG
MGHGG OHH CO BCGH OnpGAGAGHHOCTbK) CBHA6-

TGAbCTByiOT O BO3MO2KHOCTH KOHBGpTHpOBaTb

HHAyKD,HOHHbIG DGpCXOAHblG XapaKTGpHCTHKH

B napaMGTpbi, xapaKTGpH3yK)tu,HG MarHHTHyio
BHSKOCTb B qaCTOTHOH o6AaCTH. BMGCTG C TGM

3TH pG3yAbTaTbI HOKaSblBaiOT, HTO A^KHblG Aa-

6opaTOpHbIX HaCTOTHblX HSMGpGHHH MOiyT 6bITb

HcnoAbsosaHbi AAH OD;GHKH BAHHHHH MarHHTHOH
BH3KOCTH Ha pGSyAbTaTbl CTiGMOK MGTOAOM HGpG-

XOAHblX npOIJGCCOB.

IIpHMep HHBepcHH noACBbix
XapaKTCpHCTHK. 3KCnGpHMGHTaAbHOG HSyHGHHe

3(p(p6KTOB MarHHTHOH BH3KOCTH TOpHblX OOpOA B

yCAOBHHX HX GCTGCTBGHHOFO SaAGFaHHH BbinOA-

HGHO na OAHOM H3 AeTaAH3au;HOHHbix yqacTKOB B
MG^Aype^bG p. HPGAHX H pyH. HyoHaAbip MaAo-
6oTyo6HHCKoro panona B 30 KM sanaAHGG r. Mnp-
HblH [CTOrHHHHAp., 2010]. FIpOHBAGHHH MarHHT-
HOH BH3KOCTH, BHGpBblG OTMGMGHHbIG 3A6Cb B Ha-

naAG 1980-x TOAOB npn c-bGMKax MFIFI [CnAOpOB
H AP-- 1990], CBHsanbi c TpnacoBbiMH Tyc|)aMH
ocHOBHoro cocTaBa. ByAKaHorGHHO-ocaAOHHbiG
o6pa3OBaHHH BCKpblBaiOTCfl SAGCb B TGKTOHH-

H6CKHX 6AOKaX H MG^AY CHAAaMH AOAGpHTOB H

COCTO5IT H3 pa3HOo6AOMOHHbIX TyCpOB OCHOBHOFO

COCTaBa. FlOA^HHGHHOG SHa^GHHG HMGIOT AHHSbl

caAOHHbix nopoA: TydpdpHTbi, TycJ)o-
, Ty(pOaAGBpOAHTbI, TydpOapFHAAHTbl.

FIpH Bbi6pocG TycpoBoro MaTGpnaAa B aTMOc(|36py
BO BPGMH ByAKaHHHGCKHx HSBGP^CGHHH nponc-
XOAHAO GFO SblCTpOG OCTblBaHHG, HOSTOMy KpH-

CTaAAHSaUHH qaCTHD, cJ)GppHMarHHTHbIX MHHG-

paAOB saKaHHHBaAacb, KorAa HX pasMGpbi 6biAH
HaCTOAbKO MaAbI, HTO MHOFHG H3 HHX 5JBA5HOTCH

cynGpnapaMarHHTHbiMH.
KaK nOKa33AH pGSyAbTaTbl MaTGMaTHHGCKOrO

MOAGAHpOBaHHH (CM. BbHIIG), AA# HSy^GHHS BGp-

THKaAbHOrO pacnpGAGAGHHH MarHHTHOH BH3KO-

CTH HGOSXOAHMO HCHOAbSOBaTb TGOMGTpHHGCKHG

soHAHposaHHa [KO»:GBHHKOB, AHTOHOB, 2009]. B
paCCMaTpHBaGMOM CAynaG TaKHG 3OHAHpOBaHHH

6bIAH pGaAHSOBaHbl nyTGM BbinOAHGHHa HSMGpG-

CHMMGTpH^IHblMH (cOOCHblMH)

HOBKaMH C TGHGpaTOpHblMH HGTAHMH pa3MGpOM

25x25, 50x50 H 75x75 M. U.GHTP Ka^AOH HS FGHG-
paTOpnbix nGTGAb H npHGMHaH paMKa pacnoAara-
AHCb B OAHOH TOMK6. KpOMG TOFO, 3AGCb «6 GblAH

BblHOAHGHbl HSMGpGHHH yCTaHOBKaMH C TGHGpa-

TOpHblMH IIGTAHMH paSMGpOM 25x25 M H 50x50 M,

npH 3TOM npHGMHaa paMKa nOCAGAOBaTGAbHO

nGp6MGiii,aAacb na BCG 6oAbiiiGG paccTOHHHG r OT
DjGHTpa FGHGpaTOpHOH HGTAH BAOAb AHHHH, npo-

HGpGS GG E;GHTp H CGpGAHHy CTOpOHbl.

C HGTAGH paSMGpOM 25x25 M 6bIAH

BbinoAHGHbi npn ^GTbipcx (r=0, 18, 23 H 28 M), c
HGTAGH 50x50 M — npn TpGx (r=Q, 30 H 40 M) pas-
Hocax. AAH HSMGPGHHH ncpcxoAHbix npoi^cccoB,
BO36y>KAaeMbix DGTAGH pasMGpoM 75x75 M, HC-
HOAbsoBaAacb npneMHan paMKa c SCPCJDGKTHBHOH

104 M2, BO BCGX OCTaAbHblX

— 4-102M2.
noHCKa «HaHAyHuiGH» MOASAH ncnoAb-

SOBaACH py^HOH H aBTOMaTHHGCKHH HOASop. B

ncpBOM CAynac MOAGAB noAGnpaAacb BpynHyio
AO TGX nop, noKa, no MHGHHKD HHTGpnpGTaTopa,
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3KCnepHMGHTaAbHbIMH H

CHHTGTOTGCKHMH AaHHblMH H6 CTaHOBHAOCt npH-

eMAGMblM. BO BTOpOM CAy^ae OTblCKHBaACH Ha-

6op napaMGTpoB P HS npocrpaHCTBa
A,aHHbix M, oSecneMHBaiomHH MHHHMyM
HeKBaApaTH^iHoro pacxo^AeHHH Me^Ay 3Kcne-
pHMeHTaAbHblMH H MOAGAbHblMH AaHHblMH. AA51

noHCKa MHHHMyMa HcnoAbsosaACH MGTOA HeAAe-
pa—MHAa.

B SaBHCHMOCTH OT TOFO, KaK npOBOAHAaCb

HHBepcHH, pacHGT nepexoAHbix xapaKTepHCTHK,
KOTOpblH HGO6XOAHMO HGOAHOKpaTHO BblHOAHHTb

npn noHCKe wHaHAyqiueH)) MOAeAH MGTOAOM HOA-
6opa, ocymecTBAHACH AByMH pasHbiMH cnoco6a-
MH. A^^1 pyiHoro noA6opa HcnoAbsoBaACH cnoco6,
OCHOBaHHblH na CBH3H Me»Ay peAaKcau,HeH Ha-
MarHHH6HHOCTH TOpHBIX HOpOA H CO3AaBa6MbIM

6K) MarHHTHbIM HOTOKOM, npOHH3bIBaK)U];HM npH-

GMHyiO HGTAIO. B OCHOBy BTOpOFO CHOCo6a HOAO-

»eHO peineHHe KpaeBOH saAa^H AA^ ypaBHGHHH
reAbMroAbii;a MGTOAOM Oypbe c y^eTOM saBHCH-
MOCTH MarHHTHOH npOHHHaeMOCTH OT MacTOTbl.

PesyAbTarbi HHBCPCHH. Pyv.Hou nogdop. Ha
pnc. 5, a npHBeAGHbi nepexoAHbie xapaKTepHCTH-

KH, HSMepeHHbie coocHbiMH ycTaHOBKaMH c rene-
paTopnbiMH neTAHMH pasHbixpasMepOB. Ha^HHaH
c BpeMGHHOH saAGp^KH nopJiARa 0,1—0,2 MC 3AC
nepexoAHoro npou,eccay6biBaeTKaK Ijt. HosTOMy
SHaneHHH 3AC npn t>Q, 1—0,2 MC MO^KHO HcnoAb-
SOBaTb AAH HHBepCHH B paMK3X HOAXOAa, OCHOBy

KOTOporo cocTaBAHeT pacHeT 3aBHCHiu;eH OT spe-
MGHH Ka^CymeHCH MarHHTHOH BOCnpHHMHHBOCTH

[K05K6BHHKOB, AHTOHOB, 2008, 2009].

C y^eTOM yKasaHHoro AA^ py^HOH HHBepcHH
6biAH HcnoAb3OBaHbi sHanenHH 3AC, H3Mepen-
Hbie ycTaHOBKaMH c renepaTopHbiMH HGTAHMH Ha
BpeMGHH f=l MC. MsMepennaH 3AC noKasana Ha
PHC. 5, 6 MaAGHbKHMH pOM6aMH. OTM6THM, HTO

npn H3yneHHH BepTHKaAbHoro
MarHHTHOH B5I3KOCTH CHMM6TpH^HbIMH

anaAoroM pasnoca,
HHy 3OHAHpOBaHHH,

pa3Mep renepaTopHOH neTAH.
Ha pnc. 5, 6 CIIAOIHHOH AHHH6H noKasan MO-

rpacpHK, a Ha PHC. 5, B npHBeAena COOT-
MOAGAb rOpH3OHTaAbHO-CAOHCTOH

Cscpxy pacnoAaraeTCH HGMarHHTHbiH
^O) CAOH He6oAbiHOH (//i=3 M) MOII^HOCTH.

0,0001 -3 lE-007-q

1E-010
0,01

-U 1E-008-

50 M

10

8

1E-009

O 3KCnepHMCHT

10 20 50 100 200
Cxopona neTAH, M

6

Hl = 3 M = 0

H2 = 40 M K02 = 0,03

PHC. 5. Py^nan HHBepcHH napaMexpHiecKoro aoHAHposaHHH: nepexoAHtie xapaKTepHCTHKH, H3MepeHHbie npHeMHOH paMKOH,
KOTOpaa pacnoAaraAacb B uempe KBaApaxHOH renepaTopHOH neTAH c AAHHOH CTOponbi 25, 50 H 75 M (a); 3KcnepHMeHTaAbHbiH
H MOAeAbHMH rpadiHKH saBHCHMOcra 3AC na speMeHH /=! MC OT AAHHbi cxopoHbi renepaTOpnoH neTAH (6); MOAeAb cpeAH (B).

3AC na pnc. a, 6 npHBeAenbi K paMKe nAomaAbHD 1 M2.
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HmKe saAeraeT MarHHTOBHSKHH (K02=0,03 eA- CM)
CAOH MomnocTbio OKOAO 40 M, KoiopbiH IIOACTH-

(K03=0) OCHOBaHH6M.

nogdop. BOSMOJKHOCTH
HHBepCHH na npHMepe A&H-

HblX, H3M6peHHbIX npH paSAH^HOM IIOACXJKeHHH

npH6MHOH paMKH, HAAKDCTpHpyeT pHC. 6. PaMKa

pacnoAaraAacfc Ha npaMOH AHHHH, npoxoAHmeii
nepes DieHTp renepaTOpHOH HGTAH H cepeAHHy ee
CTOpOHH.

CnAouiHbiMH AHHHHMH Ha puc. 6
nepexoAHBie xapaKTepncTHKH,

, Koropan 6biAa HaHAe-
H3 nyTeM MHHHMH3ai],HH CpyHKI^HOHaAa H6BH3KH

Me«Ay H3MepeHHbiMH H MOAeAbHbiMH nepexoA-
HbiMH xapaKxepHCTHKaMH. HoA^epKHeM, trro CHH-
TeTH^ecKHe nepexoAHbie xapaKTepHCTHKH pac-
C^HTaHbl Ha OCHOB6 MOAGAH, HaHA6HHOH

coEMecmHou HHBepCHH. PesyAbTaTbi
HS qeTbipex ycxaHOBOK, T. e. c pas-

1000-

100-

10-

1

0,1-

0,01-

0,001

r=0 r= 18 M

lOOO-i

r- 23 M

0,01

r=28

iifliI I I I I I !l| I I I M I III I I M I I

0,01 0,1 1 10

/, MC

PHC. 6. PeayABTarbi aBTOMaTHiecKofi HHsepcHH napaMeTpHiecKoro 3OHAHpOBaHHH c renepaTopHOH neTAeii pasinepOM 25x25 M.
H3Mepennafi 3fl,C: I — noAo^cHTeAbHan, 2 — orpHijaTeAbHaH; 3 — MOAeAiHtlH rpacpmc 3J\C. SdpcpeKTHBHaa nAomaAb npH-
6MHOH paMKH 4'102 M2, TOK B TeHepaTOpHOH OGTAG 1 1,7 A.
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MOAeAeii, HaiiAeHHwx nyxeivi pyHHOH H aBTOMaTHHecicoH

FlapaMCTp

KOI , eA. CM
#, ,M

K02, eA. CM

//2, M

K03, GA. CM

PyqHoii noASop

FetiepaTopHbie neTAH
25x25 M, 50x50 M,

75x75 M; r=0

0
3

3-10~2

40
0

ABTOMaTHHeCKHH HOASop

FeHepaxopHbie neTAH
25x25 M, 50x50 M,

75x75 M; r=0

0

3,2

3,MO'2

41

0

FeHepaTOpHaa neTAH
25x25 M; r=0, 18, 23,

28 M

0

2,6

2,6- 10"2

93

0

FeHepaTopHan neTAa
50x50 M; r-0, 30, 40 M

0

3,1
2,5- 10"2

121
0

HOCOM 0, 18, 23 H 28 M, GWAH oQ-beAHHeHbi B egu-
BeKTop A^HHbix, nocAe Hero oxbicKHBaAacb

, Koxopan oSGcneHHBaAa MHHHMyM cpyHK-
UHOHaAaH6BH3KH AAH 3Toro BGKTOpa. FlapaMexpu
MOAGAH npHBGAenbi B Ta6AHii;e.

KoMMeHxnpyn AaHHbie PHC. 6, Heo6xoAH-
MO CAGAaTb AOnOAHHTeAbHbie HOHCHeHHH. Bo-

nepBblX, AAH HHBepCHH 6bIAH HCnOAbSOBaHbl

TOAbKO npaBbie yqacTKH ncpexoAHbix xapaKTG-
PHCXHK, coAGp^cam,He HHdpopMan,Hio HMGHHO o
MarHHXHOH B5I3KOCXH, H3yqGHHG KOXOpOH 6bIAO

cbiBaGMbix pa6ox. Bo-Bxopbix, npn pe-
np^MOH 33AaHH yHHTblBaAaCb KOHGHHaH

AAHxeAbHOCTb HMnyAbcoB xoKa B renepaxopHOH
neXAG, HXO nO3BOAHAO 06-bHCHHXb 6OA6G 6bICXpbIH

(no cpaBHeHHK) c ySbmaHHGM no saKony 1/f) cnaA
3AC na caMbix nosAHHX BpeMenax.

npeACxaBAGHHbiH na pnc. 6 pesyAbxax npn-
MeH6HHH COBMeCXHOH afiXOMaXH^eCKOH HHBepCHH

He eAHHCXBeHHbiH. AnaAorHHHO 6biAH npoHHTep-
npexHpoBanbi nepexoAHbie xapaKxepucxHKH, H3-
MepeHHbie B AaHHOH TO^KG ycxanoBKaMH c ApyroH
reoMexpHeH (CM. xa6AHii;y).

OGcyiKgenue pesyAhmamoB. CorAacno pesyAb-
xaxaM HHBepcHH, noAy^eHHbiM pasHbiMH cnoco-
6aMH H AAH pasHbix ycxanoBOK, reoAorHMecKaa
cpeAa cooTBGXcxByex SAGCb xpexcAOHHOH MOAG-
AH. CBepxy pacnoAaraexcH XOHKHH neMarHHXHbiH
(KQ^O) CAOH, Mom;Hocxb Koxoporo cocxaBAHex
OKOAO 3 M. HH5K6 pacnoAaraexcH MarHHxoBHSKHH
CAOH. Ero cxaxH^ecKan BOcnpHHMHHBOCxb K02 no
AaHHbiM Bcex ycxaHOBOK H HGsaBHCHMO ox cno-
co6a HHBepcHH cocxaBAHex OKOAO 3-10~2 eA- CH.
3xox CAOH noACXHAaexcH HeMarHHXHbiM (K03=0)
ocHOBaHHeM. B oneHKax MOUJ;HOCXH //2 MarHHxo-
BH3Koro CAOH Ha6AK>AaioxcH cyin,ecxBeHHbie (ox
40 AO 120 M) pacxo^AeHHH.

ope MOAGAGH, o6ibHCHHK)in,HX 3Kcne-
OKasaAocb, HXO HG6oAb-

UIHG OXKAOHeHHH MOIH.HOCXH //j BGpXHerO CAOH

H CXaXHHGCKOH MarHHXHOH BOCnpHHMHHBOCXH

K02 npoMejKyxoHHoro CAOH, no cpaBHGHHio co

SHaHGHHHMH napaMGXpOB B Xa6AHU,e,

K 6OAbUIHM paCXOJKAGHHHM MG^AY 3KCnepH-

M6HXaAbHbIMH H MOAGAbHblMH AaHHblMH. CAGAO-

BaxeAbHO, HyBcxBHxeAbHocxb A&HHbix MFIFI no
oxHoniGHHK) K yKasaHHbiM napaMexpaM MOAGAH
BblCOKaH, H MO^KHO npGAnOAO^CHXb, ^IXO HaHAGH-

Hbie napaMexpbi 6AH3KH K HCXHHHbiM. Moin,HOCXb
H2 Bxoporo CAOH onpeAGAHexcH ne xaK ysepeHHO.
FIpHHHHa axoro saKAionaexcH B XOM, HXO pasMep
caMOH 6oAbmoH renepaxopHOH HGXAH (75x75 M)
CAHUIKOM MaA AAH XOFO, HXo6bI HCHOAbSyGMaH

ycxanoBKa B Aocxaxo^HOH MGpe pearHposaAa
na HSMeneHHH rAyGHHbi saAeraHHH noAoniBbi
MarHHXOBHSKoro CAOH. TaK, npeACTaBAGHHbiH na
PHC. 5, 6 MOAGAbHblH rpaCpHK H3MGHHXCH AHUIb

HGSHaHHXGAbHO, 6CAH, HanpHMep, BMGCXO H<2=4Q M

npn pacnexax npunnxb, HXO H2-50 M. KaK noKasa-
AH paC^GXbl, AOnOAHHXGAbHbie H3M6PGHHH C reH6-

paxopHOH nexAGH pasnepoM nopHAKa 200x200 M
nosBOAHAH 6bi cHH3HXb HGOAHOSHa^Hocxb B onpe-

B u,eAOM ̂ ce 6AH3Ocxb MOAGAGH, noAyHGHHbix B
pesyAbxaxe HHBepcHH AaHHbix, npn HSMepennnx
na ycxanoBKax pasnoH reoMexpnH yicasbiBaGx na
TO; HTO AOKaAbHan MOAGAb rGOAorn^ecKOH cpe-
Abi Ha ynacxKe napanexpHHecKHX soHAHpOBaHHH
6AH3K3 K rOpHSOHXaAbHO-CAOHCXOH. C yH6XOM

reoAorHH ynacxKa paGox, TAG BbinoAHeHbi HSMG-
PGHHH, MOAGAb npeAcxaBAnexcH AQBOAbHO pasyM-
HOH. BepXHHH, HGMarHHTHblH, CAOH TOAU1,HHOH

OKOAO 3 M o6pa3OBaH ^eXBGpXHHHblMH OTAO^CG-

HHHMH, npOMG5KyXOHHbIH, MarHHXOBH3KHH, CAOH

— xycpaMH ocHOBHoro cocxasa H ByAKanorGHHO-
ocaAOHHbiMH nopoAaMH xpHaca. OcHOBaHHG CAO-

Aa6oMarHHXHbiMH Kap6oHaxHbiMH nopo-
naAeosoHCKoro Bospacxa.

ECAH npeAJioAO^HXb, HXO cynepnapaMarHHX-
Hbie HaCXHD,bI npeACTaBAGHbl MGAbHaHUIHMH 3Gp-

naMH MarnexHxa, MO^KHO oqennxb HX coAep«;a-
HHG. OG^eMHan Marnnxnan BocnpHHM^HBOcxb cy-
nGpnapaMarHHXHoro sepna MarnexHxa cocxaBAHex
230 GA. CM [The geophysics ..., 1980].
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Ha 3ry BGAHHHHy OHPGAGAGHHOG B pesyAtTaTe HH-
BGpCHH SHaHGHHG MarHHTHOH BOCnpHHMHHBOCTH

(K02=3-10~2 GA. CM), naxoAHM, HTO o6teMHoe co-
Aep^caHHe cynepnapaMarHHTHbix sepen MarHGTH-
Ta B npOMG^KyroHHOM cwoe cocraBAHGT 1,3-10~4,
HAH 0,013 %. COOTBGTCTBGHHO, MaCCOBOe COAGp-

?KaHH6 yAbTpaAHCHGpcHbix ̂ acTHu;, c y^GTOM Toro
HTO HAOTHOCTb MaiHGTHTa paBHa 4,7 T/CM3, a IIAOT-

HOCTbTyCpOB B CpGAHGM OKOAO 2 T/CM3 [Ko6paHOBa,

1986], OLjGHHBaGTCH BGAHHHHOH HOpHAKa 0,03 %.

TaKHM o6pa3OM, MFIFI npGACTaBAHGT co6oH *ryB-
CTBHTGAbHblH HHCTpyMGHT AAH in situ o6Hapy?K6-

sacral], B nopOAax TpannoBOH
3aKAK)HeHHe. B cxaxbG npeACTdBAGH oSsop

HGKOTOpblX HaH6OAGG B^JKHblX pGSyAbTaTOB,

noAyHGHHbix aBTOpaMH npn Hsy^GHHH BAHHHHH
MarHHTHOH BH3KOCTH Ha HHAyKI^HOHHblG HGpG-

XOAHblG XapaKTGpHCTHKH. IIpHBGAGHHblG M3TG-

oTpa^caiOT ncpBbiH OHMT HPHMGHGHHH
AA5I IlGAGHanpaBAGHHOrO HCCAGAOBaHHH

p6AaKcari;HH naMarHHHGHHOCTH rGOAorHHGCKHX
CpGA B yCAOBHHX HX GCTGCTBGHHOFO 3aAGraHHH,

a TaiCSCG HHBGpCHH A^KHblX MGTOA& B TGpMHHaX

MarHHTHOH BH3KOCTH. 3TOT OHblT CBHAGTGAbCTBy-

GT O TOM, HTO npH HpaBHAbHO OpraHH3OBaHHOH

MGTOAHKG MarHHTHaH BHSKOCTb MO^CGT H AOA^CHa

6biTb ncpGBGAGHa H3 paspsiAa reoAoraHGCKOH no-

MGXH B HBAGHHG, SaCAyjKHBaiOmGG CHGU;HaAbHOro

HSy^GHHH MGTOAaMH HMHyALCHOH HHAyKTHBHOH

3AGKTpOpa3BGAKH.

AaAbHGHIHHG BO3MO»:HOCTH H nGpCHGKTHBbl

HCHOAb3OBaHHH MIUl AAH HSyHGHHH MarHHTHOH

BH3KOCTH FGOAOrHHGCKHX CpGA CBHSaHbl C p33-

paSOTKOH HHAyKL;HOHHbIX CHCTGM, KOTOpbIG Xa-

paKTGpH3yK)TCH BblCOKOH ^TyBCTBHTGAbHOCTbK) HO

OTHOIHGHHK) K MaTHHTOBHSKHM CHPHaAaM (HanpH-

MGp, HCHOAbSOBaHHG aKTHBHblX HHAyKUjHOHKblX

C SOAblHOH 3(J)(J)GKTHBHOH HAOmaAtK)).

HanpaBAGHHG HCCAGAOBaHHH —

paKTGpHCTHK TGOAOrKHGCKHX CpGA C TpGXMGpHbIM

pacnpGAGAGHHGM SaBHCHIIIiGH OT BpGMGHH Mar-

HHTHOH BOCnpHHMHHBOCTH. f^Si TGOAOrHHGCKOrO

HCTOAKOBaHHH HpOHBAGHHH MarHHTHOH B5I3KOCTH

B HHAyKTHBHOH 3A6KTpOpa3BGAKG H6O6xOAKMO

TGCHO6 BSaHMOAGHCTEHG CO CHGl^HaAHCTaMH B

ropHbix
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