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CAMOOBPAIIEHHE HAMATHHYEHHOCTH IIPHPOAHOTO
PEPPUTA

B. H. Tpyxun, B. U. MakcumoukuH, 0. A. Enecun, B. A. XKunsiera

(kagedpa gusuku 3emau)

HccnenoBaHo camMooGpalieHne TepMOHAMarHUYeHHOCTH NPUPOAHOro ceppuTa, SBIAIO-
LIErocsl TBEPAbIM PACcTBOpPOM mMarHetura U marremuta ¢ Toukoit Kiopu 595° C. Pesyasrarsi
J3KCIEPUMEHTOB YKa3bIBalOT HAa TO, YTO CaMoOOOpalieHue NMPOUCXOAUT B pe3yJbTare gei-
CTBMSI OTPULIATEJbHON OOMEHHOU aHM30TPONMMH B OKpecTHOCTH TOUKHU Kiopu mo mexanusmy,
CBSI3aHHOMY C HaJuuueM B peppute cI1a00ii MATHUTHOUN MOAPEHIETKH.

Beenenue

[eomarnutHoe nose ([MII) HamaruuunBaeT ropHble
MOPOMIbI, pacroJioKeHHble B 3eMHOU Kope. Hamaruu-
YeHHble TOPHbIE MOPOJbI SIBJSIIOTCS UCTOUHHKAMH aHO-
MaJIbHOTO TOJIsI, HAMPSI)KEHHOCTh KOTOPOTO B CPelHEM
He mpeBbliaeT 5% OT MOJHOTO TeOMArHUTHOTO MOJIS.
EcrecrBennoii ocratouno#l mamaraudensoctbio (EOH)
00J1aJJal0T MPaKTHYECKH BCe TOPHBIE TIOPOJbI HE3aBHUCH-
MO OT UX TIPOHCXOXKIeHHUs], Bo3pacta H cocrapa. OnHa-
Ko Haubosbllyo nHTeHcHBHOCTH EOH wumelor n3sep-
JKEHHble TOpHBbIE TOPOJbI, KOTOPble HAMArHUYUBAIOTCS
B Tpollecce OXJIaXKJeHHsI pacKaJieHHbIX TOPHBIX TMOPOJ,
00pa30BaHHBIX M3 M3JMBILIeHCsS HA MOBEPXHOCTb 3eMJH
Marmbl.

B o6iem cnydae HamarHHueHHOCTh I TOpHO# TOpoO-
Ibl COCTOUT U3 ABYX KOMIIOHEHT:

rie kK — MarHuTHas BocnpuuMmuuBocTb, Hy — nHanps-
YKEHHOCTb TeoMarHuTHoro moasi, I, — ecrecTBeHHas
0CTaTOUHAs HAMarHHUeHHOCTb.

[lepBasi KoMnoHeHTa, Ha3bIBaeMasi MHAYKTHBHOH Ha-
maraudeHHocTbio (I; = kHy), o6paTuMa ¥ HampasJ/eHa
BJIOJIb BEKTOpPa HAMpPsiXKeHHOCTH COBPeMEHHOTO reoMar-
HUTHOTO moJisi. Hanpassenve Bektopa I, MoXeT OT/H-
gaTbcst oT Hanpasjenuss [ MII Ha n060d yros BOJOTh
no 180°. Ilo coBpeMeHHBIM NpeaCTaBAEHUSIM OOpaTHAasi
(antunapannensnass TMII) ecrecTBeHHasi ocTaTouyHas
HaMarHHueHHOCTb TOPHBIX MOPOJ Pa3JHUHOTO r'e0JOrH-
4eCKOro BO3pacTa BO3HHKJA B pe3yJsbTaTe CMeH MOJsip-
HOCTH (MHBEpPCHH) reOMarHUTHOTO MOJIS.

Taxum o6pazom, I, HeceT nHpopmaIHiO 06 H3MeHe-
HUSIX TeOMarHUTHOTO TOJIs B MPOIIJIbe Te0orndyecKue
snoxd. MIMeHHO Ha 3TOH KOHIEMIMHM OCHOBAH Majeo-
MarHUTHBIE MeTOI HCC/IeOBAaHUS HCTOPUU T€OMarHHT-
HOT'O TIOJISI.

OnHako yXe B TepBble TOAbl Pa3BUTHS TaJjeomar-
HUTHBIX HCCJIeIOBaHHH OblI0 0O0HAapyXeHO, 4YTO TIpH
TepMOHAMArHHUMBAHUK TOPHBIX MOPOA B J1a60OPATOPUH

BO3MOXXHO 00pa3oBaHHe TepMOOCTATOUYHOH HaMarHu-
gyeHHoctd I,r, HampaBJeHHOH aHTHUMapaJsiesbHO Ha-
maranuuBawiemy nonawo H. TepmoHamarHuuuBaHue
MoJeTUpYyeT ecTeCTBeHHBIH mnpouecc obpasoanus I,
U3BEPKEHHOU TOPHOH MOPO/bl NPU ee OCThIBAHUU B Teo-
MaTrHUTHOM ToJe. BrepBeie 3To siBJieHWe, Ha3biBae-
MOe CcaMoo0pallleHHeM HaMaTrHUYeHHOCTH, HabJ0nan
B 1951 r. T. Harara [1] npu TepmMOoHaMarHHYHBaHHU
o6pasuoB nopox r. XapyHa (fnonus). Takum o6pasom,
obpatHass EOH moxet o6pa3oBatbest M60 B pe3y/bTa-
Te cMeHsbl nosisipHocTu ' MII, nubo B pesynbraTe camo-
obpamienus. bosee mogpo6HO 3Ta MpobieMa U3JI0KEHA
B padore B.U. Tpyxuna [2].

Hnsi obbsicHeHUs camMo0OpallleHnsi HaMarHUUeHHO-
CTH, HabJi0aeMOl B FOPHBIX MOPOAAX, MPEIJOKEH Pl
MeXaHH3MOB. DTO B TepPBYI0 OYepeib MeXaHH3M, CBSI-
3aHHBIM CO CMEHOH 3HaKa CIOHTAHHOHM HaMarHU4YeHHO-
ctu Iy dheppuMarHeTHka npyu W3MeHEHHH TeMIepaTyphl,
Tak HasbiBaeMbld MexaHusM N-tuna (tuna Heens) [3].
Takoii MexaHu3M npepjaraercss B psine pabot [4, 5],
MOSIBUBIINXCSl B MOCJAefHUe rofel. B pa6orax mo camo-
o0palleHni0 HaMaTHHUEHHOCTH 0OOCYXIAIT W IpyrHe
(hu3nYecKHe MeXaHU3MBbl 3TOr0 siBjeHHsi. O630pBl 3TUX
paboT npuBeneHsl B [6, 7] U Apyrux nyOGaHKalUsIX.

B nocnennue rombl Obl NpenoKeH Psii HOBBIX MO-
nenell camoobpatnenusi. Hanpumep, momens omHO]a3-
Horo camooOpaiienust K.II. Benoa, cBsizannasi ¢ on-
HOHAIpaBJAeHHOH OOMEeHHOH aHU30Tponued u cJaaboi
MarHuTHO# mnoxpemetkoi [8, 9]. B pabore [10] O6bI-
Jo 0OHAPYXKEHO BBICOKOTEMIIEpATypHOe camoobpaiie-
HHMe Ha Pa3JIMYHBIX TPOMBILIJEHHBIX (heppuTax, crJa-
Bax W Merajsax. B [10] npu wccienoBaHnu Ha HUKeJse
OblJI0 TOKAa3aHO, UTO caMooOpalieHue MOXKeT ObITh
BbI3BaHO gnedopmanveit (Haksernom) o6pasua. beiio
MPeanooXKeHo, YTo camoobpallieHne BO3HHKaeT OJia-
rogapsi HaJu4yuio B (eppoMarHeTHKax CTPYKTYPHBIX
HEOIHOPOIHOCTEN, MPUBOASALINX K MATHUTOCTATHYECKO-
My B3aWMOJEHCTBHIO HATIPS2KEHHBIX M HEHATpsi2KeHHBIX
00beMOB 00pasua.

N xoTss B Hacrosiiiee BpeMsi OOJIBIIMHCTBO T€O0-
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(DM3MKOB OTHAeT TpeArNouTeHHe TajeOMarHUTHOH KOH-
nenuuu obpasoBanus obparHoir I, cormacHo KOTOpPOH
o6patHas I, obpasyercsl B pe3dysbTaTe NepenosiocoBOK
(uuBepcuit) [MII, omHako B Hay4HOH JUTepaType To-
siBJIsieTCst Bce OoJblie COO0MIeHnH 00 0OHAPYKEHUH Ca-
MoobpalleHns: HaMarHnueHHOCTH. CJlefoBaTesbHO, MO
KpaliHell Mepe HekoTopasi uyacTb obpartHoit EOH rop-
HBIX TMOPOJ BO3HHKJA B pe3y/bTaTe MPOLECCOB CaMO-
obpaiiennsi, a He uWHBepcud ['MII. B cBsizgu ¢ 3tum
BO3HMKaeT HeO0OXOIMMOCTb YCTAHOBJIEHUS (DU3NUECKOTO
MexaHu3Ma 00pa3oBaHHst 0OpaTHOW HAMATHUYEHHOCTH
B MOPOJE, /sl TOTO UTOOB! IOHSTh HACKOJIbKO BEPOSITHA
€ro pacnpoCTPaHEHHOCTb B MPUPOJE.

B Hacrosime#él pa6oTe peTanbHO pacCMaTPHBAKOTCS
cBOMicTBa 0OHAPYKEHHOTO aBTOpamMu 3hdeKTa camoob-
palleHuss HaMarHHUeHHOCTH oOpaslla TOpHOH MOPOMIEI
ByJkaHa Jlako. [lo maHHBIM TepMOMArHUTHOTO aHAJH3a,
B o0pasle comepxKaTcsi OTHesbHble 3epHa MAarHeTHTa,
YacTUYHO OKHCJEHHBle [0 MarreMHTa W TeMaTHTa.
[TpoBenensl skcrepuMeHTa/bHbIE HCCJAEIOBAHHS C HC-
N0/Ib30BaHUEM PA3JIMUHBIX METOLUK [J51 ONpefeseHUs
(hM3MUEeCKOro MexaHHU3Ma caMooOpalleHHs.

B cBsi3u ¢ TeMm, 4TO B HacTosime# paboTte camoobpa-
menue I,r BrepBble 0OHApYKEHO Ha 00paslie TOPHOU
MOPOJbI, coleprKalllell TBepAbIH pacTBOP MarHeTUT—Mar-
TeMHUT, UCCJel0BaHHe MexXaHH3Ma 3TOro camoolpaile-
HUS IPeCTaBJISETCS OYeHb aKTyaJsbHbIM.

Annaparypa, o0beKT HCCleJ0OBaHNs, MeTOAUKA
3KCIepUMeHTa

B nacrosime#i pa6ote Mcrnonb3oBasachk aBTOMaTH3H-
pOBaHHAs yCTaHOBKA, OCHOBHBIM 3JeMEHTOM KOTOPOH
SIBJISIETCS] BBICOKOUYBCTBHTEJbHBIE BUOPOMArHUTOMETD,
M3MepSIIOIINH HaMarHM4eHHOCTh 00pasiia B TMPHUCYT-
CTBHH M OTCYTCTBHHM MarHUTHOrO ToJjs. BakHo# oco-
OeHHOCTbIO YCTAHOBKH $IBJISIETCS] BO3MOXKHOCTh Harpesa
o6pasua go 700°C. C nomouibio KOMIMbIOTEPa, TOCHe
3aKpernJ/eHust o6paslia Ha YCTaHOBKE, 110 3alaHHOH MPo-
rpaMme C M3MepeHHeM BO BPEMeHH MAarHUTHBIX MoJel
M TeMIepaTypbl aBTOMATHUYECKH TMPOBOIMTCS LIMPOKHH
KOMIIJIEKC MarHHTHBIX HM3MepeHHi, 00paboTKa, XpaHe-
HUe W BblJaya 3KCIePUMEHTa/JbHBIX TaHHBIX.

[TorpemrHocTd H3MepeHUE ONpeNensioT Caepylolve
(baxTopBHI.

1. TouyHocTh aGCOIOTHOH KaNWOPOBKH W 3aBUCH-
MOCTb CHTHaJla MarHUTOMeTpa OT TOJIOXKEHHs Kperye-
Husi o6pasua (+5%).

2. Hecrabuabnocts nocrostuuoro nosst H (£0.2%).

3. Koneunasi noporoBasi 4yBCTBHUTEeJbHOCTb (6 X
x 1078 A-m?).

4. TouHOCTH OmpenesieHHs TeMIepaTypsl TPH CKO-
pOCTH HarpeBa W OxJjakaeHust 15°/MuH cocraBjsieT
+1°C. AbcomoTHas KaauOpPOBKa TepMONaphl MPOBOAH-
Jach C TOMOIIbI0 06PA3I0OB H3 CBEPXUHUCTOTO HHUKEJs
¥ MarHeTuta ¢ Yyd4eTOM TaOJWYHBIX 3HAYEHHH /IS
MJIAaTHHO-NIIATMHOPOAHEBOH TepPMOTapHI.

O6pasenr 3akpemnssieTcs B YCTaHOBKe B Ompeje-
JIEHHOM HamnpaBjieHUM, U B XOe 3KCIEePUMEHTa ero

OpHeHTalHsl 0CTaeTcsl Hen3MeHHOH. MarHuTHOe TMoJe,
CO3[1aBaeMo€e YCTAHOBKOMH, MOXeT ObITh HaMpaBJeHO KakK
B TOJIOXKHTEJbHYIO, TaK U B OTPHILATEJbHYIO CTOPOHY
MO0 OTHOIIEHHIO K 3aJJaHHOH OpHeHTalluK 00pasia.

[lomMmrmMo BUOPOMATHHTOMETPA MCMOJb30BANACH TaK-
e U CTaHJapTHasi MarHUTOMeTpHUYecKas anmnaparypa.

DKCNepuMeHThl TPOBOAMJUCL Ha ofpasiie TOpHOH
noponbl ByJKaHa Jlako B Buge KyOuka c pebpom 1 cm.
B nopome comepxkasnuch MarreMMTH3UPOBaHHbIE Mar-
HeTUTOBble MMHepaJsbl. [10 JaHHBIM TepPMOMArHHWTHOTO
aHaju3a, obpasell XapaKTepH3yeTcs TpeMmsi TOYKaMu
Kwopu T,: 580°C (marnerurtoBas ¢asa), 595°C (ot-
Bedaromias 3a a3y TBepIOro pacTBopa MarHETHT—Mar-
remut) u 675°C (rematutoBas (basa).

3KC1’lepI/IMeHTaJIbHOC HCCJeqJOoBaHHue
CaMOOﬁpaIIIeHI/Iﬂ HaMarHU4eHHOCTH

TunuyHell XO# KPUBOH TepMOHAMATHHUUWBAHHUS 00-
pasla MokKasaH Ha puc. 1. DKCIepUMeHT CTaBHJICS
caenyomyM o6pa3om: oOpaser, HarpeBascs A0 TemIle-
parypel T = 600°C, mnocsie 3TOro BKJIOUAJOCH M0OJIE
H =0.5 T'c (50 uTa) u npoBOAHIOCH OXJIAXKAEHHE M0
KOMHaTHOU TemnepaTypbl Ty ~ 20°C ¢ HenpepblBHOH
(aBTOMaTHUECKO#) 3amMHChi0 HAMarHWUYeHHOCTH 00pas-
na. Ha rpaduke npencraBjed Xon KPHUBBIX Pa3JTHUHBIX
BHJIOB HAMarHW4eHHOCTH: MOJHOH [, ocTaTouHoll I,
¥ MHAYKTHBHOH /;. VI3mepeHue ocrtaTouHO# Hamaruu-
YeHHOCTH B TIPOIECCe OXJaXKIeHHS MPOBOJHIOCH MyTeM
KPaTKOBPEMEHHOTO OTKJ/I0YeHusi mnoJs. HamarHuues-
HOCTb [; BhIUMCAsANaCch Kak pasHocts It — I,7. [lo npu-
BenenHod kpuso#t [,7(T) BumHo, uto mo T = 580°C
HaMarHMueHHOCTb BO3PacTaeT M HarpaBJeHa 10 MOJIO,
mocjie 3TOTO0 OHA HAYMHAET PEe3KO MafaTh, MPOXOAUT
Yepes3 HOJb ¥ 3aTeM MOHOTOHHO MOHHKaeTcsl B 06/1aCTH
oTpuLIaTe bHBIX 3HaueHHH. Hanno agdekT camoobpa-
IeHHs: OCTaTOYHasi HaMarHW4eHHOCTb MPH KOMHATHOH
TeMrepaType HarpaBJjeHa MPOTHB MOJS.

C uesbio ompeesieHHsT KOMIIOHEHTHOTO COCTaBa Mo-
JIyUeHHOU TepPMOOCTATOYHOH HAMArHWMYEHHOCTU OBLJIO
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Puc. 1. KpuBasi TepMoHaMarHiurnBaHusi 006pasua B Mo-

ge H=0.5 Tc B untepnane temnepatyp 600-20°C.

I; — WHOYKTHBHAsi HaMarHUYeHHOCTb; [y — ToOJHas

HaMarHUUeHHOCTh; [,7 — OCTaToYHas HaMarHWYeH-
HOCTb
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NpoBeleH0 pasMarHW4KMBaHHe o0paslia NepeMeHHbIM
nonsem A (puc. 2). BugHo, 4Tto I,7 COCTOMT H3 Tpex
KoMroHeHT. [lepBoil pasMarHuuMBaeTCss KOMIIOHEHTa,
HaTpaBJieHHas TI0 MOJII0, YTO TMPUBOIUT K pocTy [,7 Mo
abCoJIIOTHOMY 3HAUeHHIO, TIOTOM KOMIOHEHTa, Jiexallas
B 00/1aCTH OTPHUIIATENbHBIX 3HAUEHWH HaMarHHYeHHO-
ctu. IlepBass kommnoneHTa /.7, Mo-BUIMMOMY, CBsi3aHa
¢ HamarHuuuBaHueM MmarHetuta npu T < 580°C. Ha-
OJtonaercs Takxke HeOOJbLIAS MOJOXKHUTEbHAS] KOMIIO-
Henra nocine H > 400 I'c. Ona onpenensieTcss napuu-
anbHOK KOMMNOHEHTOH /,, 7, o0pasyloleiicss B MHTePBa-
ne T =600-595°C. D10 BUIHO Ha pHC. 3.

Jnsi Toro uToObl OMpPemeUTh TeMIepaTypsl, MpH
KOTOPBIX 3((deKT camoobpallleHnsi MPOSIBJASETCS Hau-
Gosee §IpKO, ObIM NPOBENEHBl KCIEPUMEHTHl IO Ca-
MOOOpalieHnio TapIlHaJbHON TEPMOOCTATOUHOMN HaMar-
HUYEHHOCTH [, 7, KOTOpas obpasyercs, Koraa mnose H
BKJIIOYAeTCsl TOJIbKO B OMNpeJeJIeHHOM HHTepBaje TeM-
neparyp (B Hamewm caydae 600-575°C). Ha puc. 4
nokasas xoxt I,,7(T) o6pasia B mpouecce ox/ax/JeHHs.
[Tocne orkatouenus noss npu T = 575°C Bennuuna
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Puc. 2. PagmarHuuuBaHue [,; MepEMEHHBIM MOJEM.
Hawmaruuuennocts [, moayuena B mose H = 0.5 ¢
B UHTepBaje Temnepatyp 600-20°C
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Puc. 3. PasmaruuuuBanue Iy, 7 MepeMeHHBIM MOJEM.
Hamarunuennocts Ipr nosnydena B note H =0.5 I'c
B uHTepBase Temneparyp 600-575°C

It pe3ko majmaer TpakTHUeckKH mo Hynas (Ha puc. 4
OTMeueHa TOYKa, 0 KOTOPOH yraja HaMarHHU4eHHOCTb
oOpaslia rmocJje OTKJUeHHs ToJIs) ¥ MpPH TaJbHeHIIem
OXJIaXKJeHWH OBbICTPO TepPexXoAuT B 00J1acTh OTPHILA-
TeJIbHBIX 3HAUeHWH HaMarHuueHHOCTH. [Ipn KOMHATHOH
Temnepatype I, 7 1Mo aGCONIOTHOK BeJMYHMHE 3HAYH-
TeJbHO BBIIE, YeM [,7 B 3KCIEPUMEHTE, B KOTOPOM
noJie OCTaBa/JOCh BKJIOYEHHBIM Ha BCEeM HHTepBaJe
temnepatyp (cm. puc. 1). [Ipu aTom KpuBasi paamarHu-
YMBaHUS NePeMeHHBIM MarHUTHBIM T10JIeM T0Jy4eHHOH
lr7 Bener ce6s MOHOTOHHO (PHC. 5) M TIOKa3biBaeT
B OCHOBHOM HaJIMUHe JIWIIb OTHOH KOMIMOHEHTHI.

[lnsi Goslee nmeTasbHOTO HMCCJENOBaHHS KOMIOHEHT-
Horo coctaBa [.;7 B wuHTepBane 600-20°C wu daso-
BOTO MHHEpAJIOTHUECKOT0 cocTaBa (epprMarHeTHKoOB
Obl1a TIpOBeleHa Cepusi SKCIEePUMEHTOB T0 H3Mepe-
HUIO MapUHaJbHBIX TEPMOOCTATOUHBIX HaMarHHUeHHO-
creil ¢ uHTepBasoM BKJoueHust nosst 5° C. PesysnbraThl
npenctaBjgeHbl Ha puc. 3. B mpouecce oxnaxkaeHus
nis Kaxkgoro omeita mose (H =1 I'c) BrJIwuasoCh
JULIb B OTPeLeJeHHOM TeMIlepaTypHOM HHTepBaJe, 10
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Puc. 4. KpuBasi TepMoHaMarHiurnBaHusi 006pasua B Mo-
ne H=0.5 I'c B unrepsane temneparyp 600-575°C
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Puc. 5. TlapuuanbHble TepMOOCTATOUHble HaMarHu-

YeHHOCTH, mosydeHHsie B osie H =1 Tc
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1 TocJjie KOTOPoro moJie Gbio BbiKJOUeHo. Ha pucynke
laHbl 3HaueHust [,,7, HM3MepeHHOH TpPH KOMHATHOM
TeMIeparype.

Kak BugHo wu3 puc. 5, camooOpauenue [,.r
MPOUCXOMUT TOJBKO B TeMIepaTypHOM HHTepBaje
595-575° C. Haubonbiuas senuunna [,,r Habaonaercs
B uHTepBase 585-580°C. M3 puc. 3 Takxke BHIHO,
uto moJiHasi I,7 COCTOMT B OCHOBHOM W3 JBYX KOMIIO-
HEHT: moJioxkuTesbHo# (575-555° C) u oTpuuarebHOM
(595-575°C). Tlpu TepmoHamMarHuuMBaHuK 006pasiia
B TOJHOM TeMrepaTypHoM HHTepBasne (595-555°C)
cymmapHast [,7 oTpullaTesbHa, T.e. UMeeT MeCTOo MoJ-
HOe caMooOpallleHHe HaMarHUYeHHOCTH.

Boina wuccseoBaHa Takke [0JieBasi 3aBUCHMOCTh
atdexTa camoobpaieHusi. TepmoHaMarHHUeHHOCTh CO-
3naBaJsack B uutepsase 600-575°C B nosnsix H = 0.5,
1, 2, 4.5 Tc. O6pasert nocse MPUJIOKEHHsT MOJST B YKa-
3aHHOM TeMIepaTypHOM HHTepBaje OXJaXKaanacs 10
KOMHATHOU TeMTepaTyphl, U MOCJe 3TOr0 MPOBOAUJIOCH
TepMopa3MarHuuyrBaHue. Pesy/braThl 3KCIEPUMEHTOB
npencTtaBjaeHbl Ha puc. 6. M3 pucyHka BHIHO, 4TO
apdekT camoobpallleHns] HeCKOJNbKO YCHJIHWBAEeTCs MpPH
NOBBILIEHHH HHIYKIKH 110451 BII0Th 10 2 ['c, npu nasb-
Heliiem noBbllleHdd HHAyKUKH (4.5 T'c) ocratounas
HaMarHUYeHHOCTh yiKe TMOJIOKHUTE/NbHA B UHTEpPBaje OT
T =600°C no Ty =20°C, ogHako MUK, XapaKTepHHIN
/ISl KDUBBIX TePMOpa3MarHUUMBaHHUSI, OCTAETCS U faxKe
BbIlIlE, UeM B 0oJjiee cJa0biX MOJIsX.
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Puc. 6. Tloneas 3aBucumoctb Ip7 (600-575°C)

Ha KDHUBBIX TePMOpa3MarHU4MBaHHUS. [, 7 CO3IaHHI

B pasHbIX TI0 HAMPSKEHHOCTH MarHUTHBIX MOJISX.
Bennunnbl nosis ykasanel Ha KpuBbIX [, 7(T)

31ecb HEOOXOAMMO OTMETHTb, UTO KPHBBIE TEPMO-
HaMarHWYMBaHUs M TepMOPa3MarHMYUBaHUA s Iy 7
COBMANalOT B Mpefesiax MOTPEIIHOCTH M3MepeHHH, Mo-
3TOMY B KauecTBe Pe3yJbTaTOB 3KCTEPUMEHTOB /ISl Ha-
OMIOJIEHHsT 328 TEMIEPaTyPHBIM XOAOM [y,7 NPUBOASATCS
KPHBble TepMOpa3MarHHUHBaHHS.

CormocTapsisisi pe3yJibTaThl OMBITOB 110 HCCJIE0BAHUIO
napuya bHbIX TEPMOOCTATOUHBIX HaMarHWYeHHOCTeH

(puc. 3) u nosesoit saBucumocTd Iy 7 (600-575°C)
(puc. 6, xpuBas nis H = 1.0 I'c), MokHO 3aMeTHTh,
YTO CyMMa 3HaueHuH I, 7, Kaxaoe M3 KOTOPBIX MO-
JydeHo B TemmnepartypHoMm uHTepBajse 5°C (moJHbIH
untepsan 600-575°C), paBHa 3Hauenuo In 7, mosy-
yeHHOMYy B HWHTepBase 25°C(600-575°C), ¢ norpem-
HocTbio nopsiika 10%. Takum o6pasoM, MOXKHO cliesaTh
BbIBOJ, YTO 3aKOH aJJMTHUBHOCTH I, BBINOJHACTCH
B uHTepsase 600-575°C.

C wuesbio 0Gojiee JETaJbHOTO HCCHENOBAHUS  XO-
lla OCTAaTOUHOF HAaMarHUUEHHOCTH TOCJe OTKJIUYeHHS
noJisi OblIM TPOBEIEHbl OMbITBl, B KOTOPbIX Ha 00-
pasiie CO3/1aBajuCh MaplHajbHble TEPMOOCTATOUYHBIE
HaMarHU4eHHOCTH B TeMMepaTypHbIX HHTepBajax oOT
T =600°C no T, =593, 587, 581, 576°C B mnoJe
H = 0.5 Tc (puc. 7,a). Takke OblIM NpOBeIeHHI
aHaJloTuYHble OnbIThl B HHTepBanax ot 1T = 600°C no
T = 570, 565, 560, 500, 400, 200°C (puc. 7,6). Ha
rpaukax OTMeUYeHbl TOUKH, N0 KOTOPBIX TMOHHXKajach
HaMarHU4eHHOCTh Cpasdy Mocje OTKJIUEHHs Mo,

Ha puc. 7,a xopomo mnpocriekuBaeTcs XOH OCTa-
TOUHOH HaMarHU4eHHOCTH I 7 TOC/]e OTK/IOYeHHs

I, A/m a
150

100 |

50
400 450 500 550 600

593°C =<
587 °C

T, °C
—————581°C

_576°C

—100 |

I, A/m o
150

100 |

50 f

—50 |

—100 |

—150 |

Puc. 7. 3aBUCHMOCTb [p,7 OT TEMIEPATypPHl OTKJIOYe-

uus noast H (0.5 T'c). Temmepartypa oTKJIOUeHHUs T10-

JIsl yKazaHa Ha COOTBETCTBYIoLIeH KprBoH. Kpykkamu

OTMeYeHbl BeJMUUHH [,,7 Cpasy Mocje OTKJ/OYEHHS
noss
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noasi. [lpu n0Goél TemmepaType BBIKJIOUEHHST TOJS
HaMarHU4eHHOCTb CTAHOBHUTCSI OTPHLIATE/bHOKH He cpa-
3y, a TOJbKO C JajibHEHIINM MOHUKEHHEeM TeMrepa-
Typbl. OcTaTouyHasi HaMarHUUYeHHOCTh MOCJe OTKJYe-
HUSI TIOJISS MOHOTOHHO YOblBaeT W He HMeeT ydacTKa
¢ Bospacraiowme# /7. Hamaruudennocts [,,7 nmeer
TeM OoJiblliee OTPHULATEJbHOE 3HAYeHHe, YeM HUXKe
TemnepaTtypa oTkjoueHus (Bnaotb 10 576°C).

[Ipy TemmepaTypax OTKJOUeHHUs nosist HHxKe 576°C
(puc. 7,6) nabniogaercs PoCT KOHeuHOH Ipr (npu
KOMHATHOU TeMmIepaType) ¢ MOHHXKEHHeM TeMIepa-
TYpbl OTKJOueHus mojsi. QueBHIHO, UTO OTpHIA-
tenbHble 7 npu Ty < 575°C mpesncraBisiioT co-
60l CymMMy OTpHMIATe/bHBIX Iy, 06pPa30BaHHBEIX TPH
600° C < Tyi1 < 575°C, 1 nonoXuTeNbHbIX Iy 7, 06pa-
30BaHHBIX NIPH T < 575°C.

Ha puc. 8, a,6 nokasaHel KpuBble TepMOpPa3MarHuuu-
BaHUS [y, 7, TOJydeHHBIE B NPEJBAYIINX 3KCTIePHUMeH-
tax (puc. 7,a,6 COOTBETCTBEHHO).

M3 mnosiyueHHBIX KpPHUBBIX TepMOpa3MarHUUHBaHHUS
BH/IHO, UTO BBICOTA XapPaKTEPHOTO «MKa» yMEHbIIAeTC sl
NpU yBeJUYEHUH TeMIepaTypbl OTKJIOUEHHUs [0Js, NpU
3TOM CaM TMHK HECKOJIbKO CMeI[aeTcs B CTOPOHY GoJiee

I,A/M a
40 1
20t
[ 400 450 500 550 600
0.I.........I.........I.........I....... PR
: 593°C > T, °C
_20:_ 587 °C
—60 [
I oC
i 76
_80:-4—"'_"5
I, A/m 0

f—
_HOT’#,,/////
—150 |

Puc. 8. TepmopasmaruuuuBaHue Iy, MOJyYeHHBIX

B nmose H =0.5 Ic B uHTepBajax TemmepaTyp OT

T =600°C pmo yxasaHHBIX Ha COOTBETCTBYIOIIEH
KPHUBOH

BbICOKHX Temrepatyp (puc. 8,a). Takas 3akoHOMep-
HOCTb HabJromaercss no uHTepBana T = 600-576°C,
C NaJbHEHIIUM yBeJWYeHHeM TeMTepaTypsl OTKJoue-
HUSl TIHK OCTaeTCsl Ha MpeXXHeM MecTe W BeJIMUHHA ero
He MeHsieTcs (puc. 8, 0).

PesysnbTathl, npeacTaBieHHble Ha pHC. 8,a,0, MOA-
TBEPXKAAIOT CHeJaHHBIH BBIlIe BBIBOA O TOM, 4TO 3(-
(heKxThl caM000paleHHsI HMEIOT MECTO TOJIBKO B HHTEp-
Base T =600-575°C.

B xome pa6othl Oblia HccaenoBaHa T0JieBasi 3aBH-
cuMoCTh HabstomaemMoro agdexta B 06oJiee BBICOKHX
noJisiX, 4eM 3T0 Oblio cuenaHo panee (puc. 7). Ilap-
LMa/IbHasi TePMOOCTATOYHAs HAMAarHUYeHHOCTb [y, 7 CO-
3naBaJgachk B 1Byx uHTepBasax: 600-580 u 600-575° C.
B mpouecce oxsakaeHusi Ha YKa3aHHBIX HMHTepBa-
JaxX BKJI0YasjoCh T0Jie 3aJaHHOH BeJHWYMHBI, 3aTeM
MoJie BBHIKJIOUAN0Ch Y TPOBOAMJIOCH OXJaXKAeHHEe [0
400° C. Tlocyne 3TOro NMpoBOAMJIOCH TePMOpPa3MarHUUH-
BaHue nosyueHHo [, 7. Kpusbie Tepmopasmarnnyrsa-
HUS TNpuBelleHbl Ha puc. 9 (uHTepsan cosnanus I

600-575°C) u puc. 10 (600-580°C).

I, A/m

700
600 |
500 |
400 |

Toff =3575°C

300
200

100
0]
—100

Puc. 9. TepmopasmaruuuuBaHue Ip7, MOJyYeHHBIX

B uHTepBane temmnepatyp 600-575°C. Ha kaxmo#

KPUBOW 0003HAUEHO TI0JIe, NEeHCTBOBABIIEEe B yKa3aH-
HOM HHTEpBAaJje

OTMeTHM 0COGEHHOCTH KPHBBIX TepMOpa3MarHHUH-
BaHUs I, 7, NMONYUEHHBIX B Pa3JHUYHBIX MOJISX B HH-
tepsasie 600-575°C. Benuuuna I,,7 npu 400°C npu
nopuileHuy uHAyKuud nosas ot 0.5 Tc mo 2 Tc
yBeJMUUBAETCS 0 a6COJMIOTHOMY 3HAUEHHI0 B 00J1aCTH
OTPHUIATeIbHBIX 3HAUEHUH HaMarHuueHHOCTH. B Gosee
CUJIbHBIX TOJISIX TEPMOOCTATOUHASI HAMArHUYEHHOCTb
npu 400° C cTaHOBUTCS MeHbIlle M0 abCcONOTHOMY 3Ha-
yenuto (kpusasi 4 ['c). Hauunasi ¢ nosst 8 I'c Besuuuna
l;7 cranoButcs yxe mosoxutenbHod npu 400°C,
¥ ¢ paspHedmum ycuienunem nosst (16 T'e, 25 T'c) ee
3HaueHue yBenuuuBaercsi (puc. 9). Breicora xapakrep-
HOTO «IMKa» C MOBblLIeHHeM HHAYKUUH noasi oT 0.5
no 16 T'c moHOTOHHO yBesuuuBaercsi, a B mnose 25 I'c
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nuka yxe HeT. [Ipu 3TOM cam muK (ero MakCUMyM)
HEeCKOJIbKO CMeIaeTcsl C YBeJHUEeHHEM T0Jsi B CTOPOHY
Gosilee HU3KUX TeMIMepaTyp U HAXONUTCS B Mpeuesax
577-580° C.

CaBUT TeMMepaTypHOTO WHTepBasja BKJUeHHs H
Ha 5°C B CTOpOHY BBICOKMX T WU3MeHseT XapaKTep
saBucuMOoCTH Ip,7 ot H (puc. 10). Benuuuna I, 7 npu
400°C ¢ ycuJeHHeM MO TOHHMXKAETCS] B OTPUIIATE/b-
HOM 006JacTV HaMarHHUEHHOCTH [0 HampsiXKeHHOCTH
I, A/m
80
60 |
40 |
20 F 0.5Tc
OF
20 f

T, °C

ol

C 4Tc

L _ .
—60F TR Tor = 380 °C
—got

Puc. 10. TepmopaamarsuumBaHue [, 7, MOJY4eHHbIX

B uHTepBase Ttemmnepatyp 600-580°C. Ha kaxmo

KPHUBOH 0003HAueHO II0Jle, JelCTBOBaBllee B yKa3aH-
HOM HHTepBaJie

I, A/m a
300
250 | 600—575°C

200 |
150 F
100 600—580 °C
o) &
» j//
0o 4 8 2 16 H, Tc
I, A/m 6
500 F

400 F 600—575°C
300

200 F

100 ¢

0 b 4/ 8. 12 16 20

H, Tc

100k 600—580 °C

Puc. 11. 3aBucuMOCTb BBICOTHI THKa OT mojs (a)

¥ 3aBUCUMOCTh /.7 oT mosst mpu 400° C(6) mns nByx
uHTepBaoB nosyderuss — 600-580 u 600-575° C

BHelnHero moJsi 2 ['c, 3aTeM pacTeT W CTaHOBUTCS
nonoxuTenbHOH. [TMK He WcYe3aeT ¢ ycHUJIeHHEM MO,
a ero BHICOTA MNPH 3TOM YBEJHUHMBAETCS W JTOCTHUraeT
NpakTUYeCKH TMOJHOTO HachllleHuss B mose 128 Tc.
Makcumym nuka Haxonutcsi B npenesnax 580-582° C.

Ha puc. 11,a nokazaHo n3mMeHeHHWe BBICOTHI ITH-
Ka C yBeJMueHHeM 1nojs Aasi lp7, TOJNyYeHHBIX
B 3TuX AByX uHTepBasnax (600-575 u 600-585°C). Ha
puc. 11,6 mokasaHa 3aBUCHMOCTb BeJHYMHBI [y, 7 IpH
temnepatype 400°C oT moast /s 060MX HHTePBAJOB
nosnyuenus. Ha pucyHKax oTMedeHBl TOUKH, B3STble M3
NaHHBIX TIPEIBIAYIINX 3KcnepuMeHToB. [/1s1 Har/IsIHO-
CTH TOYKH COEIMHEHBI MPSMBIMH.

M3 puc. 11,a BuOHO, UTO BBICOTA XapaKTePHOTO
«TTHKa» MOHOTOHHO YBeJIHUMBAETCSl C YCHJIEHHEM MOJIs
LIS 000MX WHTepBasoB mnoaydenus I, 7. B OGonee
cabbIxX TMOJSIX BBICOTA MHKA pacTeT OvicTpee. [Ipu aTom
B 11esi0M /151 MHTepBasa coznanust 600-575° C Bricora
nuka Oosibiie, dyem agst uHtepsasa 600-580°C mpwu
aHaJIOTHUHBIX Tonisix ob6pasoBanus [,r. Ilo puc. 11,6
BUIHO, 4TO 3(p(PeKT camoobpalieHus ajst 000X HHTEP-
Ba/oOB 00pasoBaHusi [y,7 YCHJHMBAETCS NPH YCHJIEHHH
nosist ot 0.5 mo 2 I'c; ¢ manbHeHIINM yCHIEHUEM T0JIs
atdexT ocnabeBaer u mponamaer. CamoobpalieHue
sipue mposiBasiercss nas MHTepBanta 600-575°C, uem
nns untepBansa 600-580° C, npu omMHAKOBBIX MOJSX,
NeHCTBOBABIIMX Ha MaHHBIX WHTepBaJax.

Crenymoomuil 3KCIePUMEHT 3aKJ/049ajcsl B HCCJIeN0-
BaHUM [p,7 TPH MOCTENEHHOM (LMKJIUYECKOM) TepMo-
pasmaruuuuBanuu. Hamarnuyennoctsb /,7 Oblia co-
3naHa B TemnepatypHom uHtepsase 600-577°C B nose
2 T'c. Tlocne cospanusi B o6pasue I, 7 NpPOBOAUNACH
cepusi TOCJeIOBATENbHBIX HArpeBOB H OXJIAXKIEeHHH
C yBeJMUYeHHeM MaKCHMAaJbHOH TeMIepaTypsl Harpesa.
OxnaxkneHHe TIPOBOIUJIOCH /O KOMHATHOH TeMImepa-

Typbl. Pesynbratel mpeactaBieHbl Ha puc. 12 (mas
I, A/m
90 [
L 580 °C
60
: 585°C
30 + Y
- 1 ). 588 °C
0 L '|Q| Ll
Lo 450 ....30038 - 600
—-30 +

—60
—90
—120

—150

Puc. 12. CryneHuatoe TepMOpasMarHu4MBaHue Iy,

nosyueHHoi B uHTepBase 600-577°C B mone 2 3.

la — narpes no 580°C, 1b — oxnaxpenue; 2a —

HarpeB 10 585°C, 2b — oxsaxieHue; 3a — Harpes
1o 588°C, 3b — oxqaxmeHue
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HaryIsiAHOCTH MPUBEJeHbI JIMIIb YAaCTH KPUBBIX B HHTEp-
Basie 600-400° C).

KpuBble HarpeBoB U MOCJAENYIONIMX OXJIaXKAeHUH He
M3MEeHSI0TCS ¢ yBeJHUYeHHeM MaKCHMaJbHOU TeMmepa-
Typbl Harpera. DTO MOCTOSHCTBO COXpaHsSieTCs W MJist
Harpea no T = 580°C (remmeparypa COOTBETCTBYeT
MaKCHMyMYy «MHKa»). Harpessl 10 6ojiee BHICOKHX TeM-
neparyp (585, 588°C) xapakTepusyloTcsi MOHHKEHHEM
«ITHKa» W yMeHbllleHHeM HaMarHW4eHHOCTH Mo abco-
moTHoH BesuunHe npu T =400°C.

OGcyxaeHne pe3yJbTaTOB

OTmeTnM, uTo camoobpallleHHe HAaMarHWYeHHOCTH,
CBsI3aHHOE C MATHUTHBIMHU 3(P(eKTaMH B OKPEeCTHOCTH
touku Kiopu, Ha MuHepasnax, nNpeacTaBJsOLUX COOOM
TBEpAble PacTBOPbl MaTHETHT—MAarreMHT, 3KClepUMeH-
TaJbHO 0OHAPY2KEHO BIIEepBbIE.

PaccmoTprM Tenepb TeopeTHUecKHe MeXaHHW3MBI Ca-
MooOpalleHnsT 1 BO3MOXKHOCTb OOBSICHEHHs] HA UX OC-
HOBE MOJIyUeHHBIX Pe3yJ/bTaTOB.

OueBHaHO, YTO MeXaHHU3MOM caMooOpallleHHsl HC-
C/JelO0BaHHOrO o0pasua He MOxKeT OBbITb MeXaHH3M
B3aWMOJEHCTBUSI B ABYyX(a3HOH cucTeMe, Tak Kak,
COrJIacHO HalllUM NaHHBIM, camooOpallleHHas HaMarHu-
YeHHOCTb OJHOKOMIIOHEHTHA. [IByXKOMIOHEHTHOCTb He
NPOsIBJISieTCsl TPU pa3MarHUUKMBAaHWW TepeMeHHBIM I0-
neM (cm. puc. 4). Kpome Toro, BbinmoJiHeHHe 3aKOHA afl-
OUTUBHOCTH TOBOPUT 00 OTCYTCTBHH B3aHMOAEHCTBHS
Mexnay (azamu.

B onHodasHol cucTemMe BO3MOXKHO TPOSIBJIEHUE OfI-
HOTO M3 ABYX MeXaHH3MOB CaMOOOpalleHHUs .

Bo-nepBeix, camoobpalieHre MOMKeT TMPOUCXOIUTh
no mexanuamy N-tuna (Heensi) [3, 4, 5], 3a cuer
pa3JIMUHOrO TeMIepaTypHOTO XOAa CMOHTAHHBIX HaMmar-
HUYEHHOCTeH TMoJpeleToK (eppUMarHeTHkKa, OfHAKO
B HalleM CJydyae, B OUeHb Y3KOM TeMIIepaTypHOM
vHTepBase (0Koso Touku Kiopu MarHeTwra), Mpoucxo-
IOUT pe3Kasi MepecTpoiika MarHNTHBIX MOMEHTOB 00eHX
MOJpelIeToOK camoobpariatnierocsi (epprMarHeTHKa.
Taxkue ciyuan npu ucciefoBaHUKM MexaHu3ma N-Tuma
He BCTpeydaJsiiCh, ONHAKO X He CJefyeT HCKJI0UaTh.

HpyruM mexaHusmom o6pa3oBaHusi 0OpaTHOH Ha-
MaTrHHUEHHOCTH MOKeT OBbITh BJIMSIHHE ONHOHATpaBJIeH-
HOH OOMEHHOH aHW30TPONHUU HA MATHHUTHBIE MPOIECCHI
B okpecTHoctH Touku Kiopu. B pabore [9] skcne-
pUMeHTa/NbHO M TeOopeTHUecKW MOKa3aHo, 4TO B psi-
ne (eppUMarHeTUKOB MPH MOBbILIEHHH TeMIepaTypbl
B HHTepBase, OJU3KOM K Touke KiopH, BeJUUHHBI
0OMEHHBIX B3aMMOJEHCTBUI (BHYTPUIOIPEIIETOUHbIX
M MEXIOJPeLIeTOUHbIX) NafalT ¢ pPa3HbIMH CKOPO-
ctsiMu. B pesysnbrare B Omuikaiiiie#l okpectHocTH T
MOryT 00pa30oBaThCsl «CHUJbHAsi» W «cjgabas» MarHWT-
Hast noppemerkd. OnHa U3 HUX («CHJbHasi») Oyner
UMeTb TeMIepaTypHBIH XOX, OJU3KHUH K «BeHCOBCKOMY»,
opyras — OJM3KHH K acHMITOTHUecKoMy. B 3Tom
cJaydyae BO3HWKAaeT OQHOHATpaBJeHHAsl OTpPHUIATeJbHAs
oOMeHHasi aHM30TPOMNHUSI, CO3aBaeMasi «CHJIbHOH» TOM-
pelIeTKOH B «cJaboi», W IEHCTBYeT TOJBKO B «CJa-

Goit» moxperietke (06paTHOrO AeHCTBUS NMPAKTHUECKH
HeT).

[Tpy npu/okeHUH BHEIIHEro MoJsl K «CHJIbHON» MO -
pelleTKe OHAa HaMarHU4YMBaeTCs 10 HAMpPaBJEHHUIO MO,
B 3To xe Bpems B «caaboil» nompelieTke 0OMeHHOE MO-
Jle UHAYLHpyeT HAMarHuueHHOCThb, aHTHNapaJlIe/bHYI0
HaMarHHYeHHOCTH «CHJIbHOM» (puc. 13).

1. 2. 3.
Al AXN A (M>O0 | Al A AN (M0 [ AL FEHY
Bl ¥ # N\ [Mg=0|B| ¥ \\¥ [Mp>0|B| | |||
T=T,  H=0|T=T~8T{H>0| T~Ty {H>0

Puc. 13. Cxema mnpouecca obpaszoBaHusi B (eppu-
Te MarHUTHOIO MOMEHTa, aHTumapaJsnesnbHoro H':
1) «cunbHasi» mompermieTka A YacTHUHO COXpaHs-
eT OPHEeHTALMI MarHUTHBIX MOMEHTOB; 2) MocJe
BKJoueHHs1 H, KoTopoe HamMarHWUUYMBaeT MOApPeNIeT-
Ky A, HauMHaeT NEHCTBOBATh II0Jie OTPHIATENbHOH
OOMEHHOH aHHU30TPONHUM, HAMAarHUUMBAKOIIEE TMOIpe-
meTky B adrtunapannesbio H; 3) mnpu KOMHAT-
HoH Temmepartype Ty BO3HHKaeT MarHUTHBIH MOMEHT
(Mp — My) 1L H u coorserctento (I.7) T} H

[Ipy nmoHuKeHHH TeMrepaTyphl «caabasi» MoapeleT-
Ka MOJYKET CTaTh He TOJbKO «CHJbHOH», HO M ee Hamar-
HUUYEHHOCTb TPeB30HIeT HaMarHuueHHOCThb «CHJIBHOMNY.
B pesysnbrate npu mnoHMKEHUM TeMmmepaTypel a0 T
CyMMapHasi HaMarHHUeHHOCTb MOXKeT 0Ka3aThbCsl aHTH-
napaJsesbHON TIPUJI0KEHHOMY MOJII0, T. €. TPOHU30HIeT
camoo0palleHHe HaMarHMueHHOCTHU. ECcTecTBEeHHO, UTO,
KaK U B JPYTrUX MexaHH3MaX camoobpalleHus, camooo-
pauieHre B (eppuTax co «cjaadoi» moaperieTKoN mnpo-
SIBJISIETCS] TOJIBKO B OTHOCHTEJIbHO CJIa0blX MarHUTHBIX
MOJISIX.

[TpuBeneHHbIe BbIlle 3KCIIEPHMEHTaJsbHbIE Pe3yJ/bTa-
THI 110 UCCJIE0OBAHUI0 camoobparienuss 06pasia noposl
ByJKaHa Jlako, KaK Mbl TpejrnoJiaraeM, yKasblBalOT Ha
TO, YTO 3TO camooOpalleHue MPOUCXOIUT B pe3yJ/bTa-
Te OeUCTBHSI OTPHIATENbHOH OOMEHHOH aHU30TPOIMHH
B OKPecTHOCTH TOukd KIiopH, T.e. M0 MeXaHH3MY,
npensoxenHomy K. I1. Besoseim (8, 9].

B npuHuMNe 3TOT MeXaHW3M He OTJAHYaeTcs OT
mexanu3ma N-tuna. OH Tak ke, KaK U HeeJIeBCKHH,
CBsI3aH C M3MeHeHHeM B (peppuTax Xapakrtepa 0OMeH-
HOTO B3aWMOJEHCTBHS, TIPUBOJISILEr0 K cMeHe 3Haka I
U TOSIBJEHHIO TOUKH KOMIIEHCALMH.

K coxanenuio, cocraB ¢eppuMarHeTuka, Ha KOTO-
pom HabJofaetcss camoobpalleHre HaMarHHYeHHOCTH,
HaM TOYHO He u3BecTeH. ONHAKO TIpHBE/IeHHbIE BBIIIE
co00OpakeHHsl CTPOTO COOTBETCTBYIOT MOJYUEHHBIM 3KC-
nepyMeHTabHBIM pe3y/bTaTaM, W TOUHOe 3HaHHE COo-
cTaBa (pepprMarHeTHKa MOXeT TOJIbKO 1eTaln3UupOBaTh
06Hapy’KeHHble 3aKOHOMEPHOCTH.

Pabora BeIMOJHEeHA TpU (DHHAHCOBOH TIOMAEPXKKE
P®DPU (rpant 05-05-65053).



58

Becmuux Mockosckoeo yrusepcumema. Cepus 3. Qusuka. Acmpornomus. 2007. Ne 1

Jluteparypa

l.
2.

Haeama T. Maruetuam ropubix nopox. M., 1965.

Tpyxun B.H. // Bectu. Mock. yH-ta. ®us. AcTpoH.
2005. Ne 1. C. 65 (Moscow University Phys. Bull. 2005.

N 1. P. 83).

. Neel L. // Adv. Phys. 1955. 4. P. 191.
. Tpyxun B.H., XKusrsesa B.A., Konuros A.H. |/ Pus.

3emau. 1997. Ne 2. C. 52.

. Tpyxun B.H., Kursesa B.A., Kypoukuna E.C. // ®us.

Semau. 2004. Ne 6. C. 42.

. Dunlop D.J., Oezdemir Oe. Rock magnetism. Cam-

bridge, 1997. P. 575.

. Jacobs J.A. Reversals of the Earth’s Magnetic Field.

Cambridge, 1994.

. Beaos K.I1. // YOH. 1996. 166. C. 669.
. Beaos K.I1. // YOH. 1999. 169. C. 797.
. Boavwaros A.C., Meavnuxos b.H. // Hoka. AH CCCP.

1973. 213, Ne 6. C. 1296.

[Toctynuma B pefakuuo
02.12.05



