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MHEPUHOHHO-IJIABMEHHAY FTKHIIOTE3A
COBCTBEHHOTI'O MATHHTHOTO
HIANEKTPHYECKOTIO NNOJIEX 3EMJTHU

A. A:. BOPOEBEB
§ 1. Beepenne

O6wenpHHATO, yTo 00LIee MANHHTHOE MOJE€ HaWeH MAAHeTH CO37aeTCs
BCAEJCTBYE JIEKTPOMANHHTHBIX IIPOLECCOB, NPOTEKAOIUAX B Heapax 3eM-
au [1]. FeomarHyTHOE NOME B MEPBOM TPHOIHKEHHH ABASCTCH MOJEM JUIO-
Jisl, |PACIIQNOMKEHHOr0 B HexnTpe 3eMJd. Ero IHMOABHBIH MOMEHT COCTaBASCT
P=8,1.10% rc-cm? HanpsokeHHocTs mosia y moaioca cocrasasger 0,62 rc.
Ocb guitona nepecexaer MOBEPXHOCTh 3eMJ/IH B Toukax 78°3 «c. m1., 69°,0 3. 1.
1 78,3° 0. 1., 111,0° B. n. M3BecTHnl ¥ gpyrue npubaumernds (puc. 1),

O6mee movie Comnia mo 1958 r, Gul0 anTHIIAPAJIENBHO TEOMATHHTHO-
My. OHO H3MEHHJ/IO CBOI MOJAPHOCTb TaK, uyTo ¢ 1958 roja oba moas cranu
napajnensHbMH. Tloxa mamepenuns o6uero mMarnutHono moas Comanua e
HAIEXKHBI, YTO 3aTPYAUSET CO3JaHHe TeOPEeTHYeCKON CXeMbl omHcaHus o0pa-
30BaAHUA MarguTHoro mogs Connna. HaGuronenus sa mepeMeIlendsiMa 301LI
COJIHEUHBIX MATEH YKas3bBAIOT HA CYH[ECTBOBAHUe B «00jgacTH Mex1y (oTo-
cepolt H UeHTPpOM OOIEro MATHUTHOTO YIOJIST ¢ MATHHTHBIM MOMEITOM .HC-
TOUHHKA: -

P=21-10% ac-cm® [2].

MaruutHple flos1 SBAAIOTCA OGIMM CBOHCTBOM OBICTPOBPAILAIONINXCHA
3Be3] Kaacca A ¢ KOHBEKTHBHBIM fApOM. M3BeCTHB 3BE3AB C IlepeMeHnHbIMH
MarHHTHbBIMH oM. CylleCTBYeT MAarHMUTHOE ToJe B IMIOCKOCTH I aldaxkt-
KH 1 Ha ‘GOJIBIIMX PACCTOSHUAX OT Hee. BoaMokHOe 3HaueHHe HANPAXKEHHO-
CPH MarHHTHOIO MOJIA radaktukd 1076—1075 ¢ mpusoautca s [2]. Marnut-
Hble 1m0 HeGeCHbIX TeJ SBJSIOTCS PACTPOCTPAHEHHBIMU HX CBOHCTBaMH. Jo-
Jajacp MoNbITKa 00BbACHHTh MarHETH3M KaK CBOHCTBO BpPAIlaiOL{liXCs Mace.
Onnaxo He KaxKias BpallaloLlascs Macca IMeeT MarHuTHoe moJe. Hampu-
mep, Jlyna u, BepostHO, MepKypHil He MMEOT MarHuTHHX Tonefr. IOnarep
XKe, o6gaparomuil Gosbuiell Maccofl, MMeeT COBCTBEHHOe MAaTHHTHOe mo-
Je [2].

Hamu cnenano npeanosnoxenue, 4To BOIHHKHOBEHHE MATHUTHLIX CBOHCTR
HeOeCHbIX TeJl CBSI3aHO ¢ TAKUMH (YHIaMEeHTAJbHBIMH HX CBOHCTBAMM, KaK
BpallleHHe ¥ HaJHUYHe MJIa3Mbl B CcOCTaBe snpa HeOecHOro tesa. Jdad o6ocHo-
BaHWSI 3TOH THMOTE3bl NpPUBJIEUEHBl 3aKOHOMEPHOCTH MATHHTHOH THIDOTH-
HAMUKH ¥ ceficMonoruu [4]. TIpu paccMOTpenns cefcMUYECKHX SBJeHUH B
NepBOM MpHONUIKEHHU MJaaHeTy OObUHO CYATAIOT ynpyrof cperod. B mare-
- PHAJBHO HAeaIbHO YMPYroH cpele pacHpocTPaHAIOTCs JIBAa THNA YNPYIHX
BOJIH: MPOAOJBHBIE BOJHBI P-THIA €O CKOPOCThIO
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Y monepeunble S-THIIA CO CKOPOCTHIO

[3=\/%, p<a,
2

rae p — TMJIOTHOCTh Cpe/hl, a A=K— ? W,

% U p—TocTosHHble JIsiMs, K — mapaMeTp ynpyrod H3OTPOHHOM cpe-
JBl, B — XKeCTKOCTb MJIH MOJYJIb CABKIa.

Ecimn p#0, 10 cpena fBisgeTcs HAealbHO TBepHoH, npu p=0 cpena as-
AFeTCs UAeaNbHO KUAKON, I KOTopoi BP=0 ¥ momepedyHble BOJHB S-THIIA
ne npoxoaar. Ecan L3 ~oo g & __gopeynas BeIMUMHA, TO UEPE3 TAKYIO

p P
cpeiy mpOXOIAT TOJBKO NOTePedHble BOJHE, HUMEIOUIHEe KOHEYHYIO CKOPOCTDb
B HeCXKZAMaeMoM TBepAoM Teae. OTHOLICHAE 1ABICHHUS K [IPOU3BEACHHOMY HM
CKATHIO M3MEPSHET CRUMAEMOCTh HIH 0ObEeMHBIN MOAYab cxKaTus K B TOuKe
P,. Monmyan cxarug K, OIOTHOCTE @ M MOAYJb CIABHTA W SIBAAIOTCA TEMH
TpeMsa m@apaMerpaMy, 3HAYEHUsS KOTOPBIX ONpPeLelsioT (H3HKO-MeXxaHHye-
CKHe CBOHCTBA IMTyOHHHODO MaTepHaja Kak HellpepblBHOH cpe/lbl.

Ofa tuna BoaH P u S MOryT GBITh MJIOCKO N0aApUH30Bansl. B ceficMono-
PHH IIPEHATH 0003HaYeHHsA: S-BOJHA, B 'KOTOPOH BCe UACTHIHl JABHKYTCS B
rOpU30HTAABHON IJIOCKOCTH, 0603Hadaercss SH; S-ponna, B KOTOpPO#H BCe 4a-
CTHIBI KOJEGJIOTCS B BEPTHKAJIbHOH IIOCKOCTH, COAep:Kamlel HanpaBJeHue
pacnpocTpaHeHus BoJHB, oGo3Hauaercst SV [1] (B cayyae majeHus Ha ro-
PH30HTANBHYIO Ipanuny). PU3uKo-MexaHHUecKoe cocTosnne 000/109KH 3eM-
JIF II03BOJISIET POXOJUTh BoJaHaM P u S-tuma. IT1o [0Ka3biBaeT, UTO OHA
HAXOAUTCS B TBEPLOM COCTOSHHM BIJOTh JO DNPaHMIEI BHELIHEro sf1pa Ha
ray6une 2900 k.

W3 paHHBIX MO H3YUEHHIO ceficMOrpaMM cJeLyeT, YTO uepes BHellHee
axpo E MOTYT MpOXOANTH TOJABKO BOJHBL P-THINA, a BOJHBI S-ThNA (nonepey-
Hble Kose0anusa) He mpoxoAsr. I3 aTux gaHHBIX ObUI cAelaH BbIBOL, YTO
BHelHee PO HAXOMAUTCH B KUIKOM COCTOAHMM. BBIBOJBL 0 Ma/OH KECTKO-
¢t Gosblied yacTH siapa 3eMau HaX0AATCA B COTJACHH U € aCTPOHOMUYECKH-
MH mu3MeperuaMu. JaHHEe 0 ABUKEHHH 3eMHBIX II0/I0COB, HaOJ 0 eHH IIPH-
JIMBOB B Tele 3e€MJH NAIOT CBE/IeHHsI O KECTKOCTH 3eMJIH B LeJI0M.

TeopeTuueckne BEHIYUCJACHUS N0KA3BIBAIOT, YTO JKECTKOCTb BHEIIHEro -
Pa COCTABJAAET MAYIO JOJI OT €r0 MOLYJ/SA CKanisd Hid GJau3Ka K HyJo [1].
W3 pabawaenuil 3a mpoxoxaenneM P-pojaH B 1936 r. Jleman cienana BH-
BOJ, UTO CYIIECTBYeT BHYTpeHHee g4p0, B KOTOPOM CKOPOCTb P-BOJIH 3HAYH-
TeJbHO BBIIIE, YeM B OKpYyzKalolleil ero obnacrd BHelHero ajapa [1]. M3 Bo-
PaxKeHus IJIs1 BEJIHUHHBI ¢ CJELYET, YTO €€ yBeJHueHdne MOXKET IPOH3OHTH
WJIH MPH YMEHDbLIEHHH IUIOTHOCTH BellecTBa ), HO TaKoe MNpeLnooxeHHe
JOJXKHO ©BITh HCKJIIOUEHO, MJIH BCACACTBYHE yBesnueHus mapamerpa K
{L — KECTKOCTH CHCTEMBL.

Ecnu cuurath, 4TO SADPO ABJAETCS XKUAKHM, TO TOTAa MOAYJDL CABHTA W
¢ yBeJHUYEHHEM [JaBJeHHs He OYyaeT PacTH, CJAefl0BaTeJbHO, BO3paCTaHUE &
RNJXKHO OyAeT onpepelsiTbCs BecbMa OoapuiuM BozpactanueMm K. Ilostomy
K. E. Byanen B 1946 r. mpuien k BBIBOAY, 4TO PO CJAeAyeT c4uTaTh Ha-
XOAsIIMMCS B TBepAOM cocrosiHuu. Uepes TBepaoe siApPO MOTYT NPOXOAHThb
S-BOJIHBI, HO OHH He TPOHAYT M He BHIHALYT Uepe3 KULKOe BHelIHee supo E.
Taxum oGpasoM, AaHHBIX O TIpOXoXkKIeHuu P- u S-BoNMH yYepe3 BHyTpeHHee
SIAPO HeT U He MoxKeT OblTh noJydeHo. [lanuele Kanau, kax 6yaro 6s HabJo-
JaBlIeTo Ha ceficMorpaMMax ¢asy, mpucyiyio P- u S-BosHaM, Byiien B3an
non coMHenue [1].

Ha pmc. 2 mpencraBieno u3MeHeHHe BeJHUHH cKopocTedl P W S-BOJH B
3aBHCHMOCTH OT pajamyca. Kaxk BuIHO, HA IpaHMIle BHEIIHETO slpa He Ha-
6nwojaerca pacnpocrpanenus S-BoaH. MHTEepeCHO OTMETHTb, YTO [0 Mepe
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npuOJHKEHHS K DY CKOpOoCTb BOJMH P-tuma pacter. Ilo namabiM [xed-
(puca, Mexkjay BHYTPEHHUM H BHELIHUM SIPAMH CYIUIECTBYET fepexoaHas
0o6aactb F, MOLIHOCTb KOTOPOH OKOJO 150 KM # KOTOpas XxapaKTepH3yeTcs
OTpHLATENbHLIM 3HAUEHHEM TpajuHeHTa CKOpocTd. M3 yeioBus, uro monepeu-
Hble S-BOJIHBI He TPOHUKAWOT Tay6:ke, ueM Ha 2900 km, caenaH BBEIBOJ, YTO
aTa TJy0uHa ABJAETCA HUXKHEH npaHUIEH BeulecTBa 3eMHBIX HeLp B TBEPAOM
COCTOSHHUM (MaHTHH) M BOPXHEH rpaHuuell BellecTBa B XKUIAKOM COCTOSHHH,
oGpasyioliero BHellHee A4po 3eMmJHd. Muoraa monyckamoT, 4to Ha aToll rpa-
HHLe B HeKOTOpOH 006Jactu WHPHHOH okoJo 150 xm cKopocts P-BOJIH mana-
€T, 3aTeM HeCKOJBKO BO3pacTaeT ¥ OCTAETCs NOCTOSHHOH.

M3naraemas HMXKe [11a3MeHHasi THnoTe3a o6bAcHAET HaGI01aeMblH X0/
U3MEHEeHHS CKOPOCTH CEeHCMHYECKHX BOJH B s/pe 3eMau 0e3 [pHBEXEHHBIX
JIONYIIeHHH.

. :
§ 2. 'nnore3a NnAa3MeHHOro COCTOSAHHUSA AP NAaHETb

[To A. @. KanycturckoMy [4], BO BHELIHEM fIpe MpH TeMIEpaType
2000°C m paBaenud okogao 1,4-10% aT™ HEeBO3MOMXKHEL Kakue-JIHG0 XHMHU2-
CKWe TrpeBpalieHtsi aTOMOB, TIPOSABJACHHUS PasJHIdll B XUMHYECKUX CBOHCT-
BaX aTOMOB M 0GpA30BaHHs XHMHMYECKHX COSNMHEHHY. BerlecTso mpH 3THX
yeropusax mo A. @, KanycTHHCKOMY NpaKTHYeCKH TOMKIESCTBEHHO YHCTOMY
xpucrasnay mpu 0° K,

Ilo mHammemy MHeHHIO, B '06aCTH sApa TPH BLICOKOM JLABJEHHUH :@TOMBI
HOHUBHPYIOTCS, HX 3JeKTPOHHLle 000JOUKH [epecTpauBaloTCs Taxum obpa-
30M, UTO ‘aTOMHl TepsIlOT CBOH XHUMUYECKHE CBOMCTBA. BCJaeACTBHE STOrO- XH-
MuyecKue cBA3M HapyiraroTca. Obpasyercs mrasMa ¢ KOHIEHTpaUmed dya-
ey 1028—1025 em—3,

OObluHo maasMa TPeACTABJIAET Iad 3apsKeHHHIX YacTHI. B manHom
Cayyae MOJAYYAETCS BBICOKAS KOHUEHTPAUWs YACTHL, MpeBhIalonas Ha
OJMH-[Ba MOPsAKa KOHIEHTPALHIO YaCTHL B TBepIOoM Teae, [l1asma, 3amod-
Hsollasd Heapa 3eMaH, GYNeT ONUCHBATHCS YPABHOHUIMA MATHUTONALPOIH-
HaMUKH, HMEeTb CBOHCTBA MPOBOIALIEH XHUIKOCTH, MOITOMY €€ MOXHO Ha-
3BaThb MJa3MEHHOH KHIKOCTBIO, UTO COIVIACYETCS ¢ MAKPOCKOMAYECKHMH 3a-
KOHOM@PHOCTSIMH, ycTaHoBJaeHHbIME Pobeprcom [5]. BsasxocTs Bemecrsa si-
pa 3eMan mazna. 0 OOCTOATEIBCTBO TIO3BONHIO CUMTATDL €r0 KHIKHUM, Me-
TalIHYECKUIM. IJTO e 00CTOATeNBCTBO TO3BOJISLET MPEAIONanaTh TIa3MeH-
HO€ COCTOSTHHE BEULeCTBAa, 3anoJIHSOIIero 5apo 3eMan. Takas KUIKOCTb, €O-
CTOAMIAS M3 3APAKEHHBIX YACTHI, JOJKHA 00/1a1aTb BHICOKOH 3JEKTPONpO-
BOJHOCTBIO. SIBJSASCL KBaHTOBOH CHCTEMOH, IJIA3MEHHAS XKUAKOCTb GYJIeT
UMeTb MaJyio BSIKOCTb, KAK 3TO YCTAHOBAGHO JUIA KHLKONO TEJUS TIPH TeM-
nepatype BOJU3H :abcoaoTHOrO Hyus. BejaenctBre MaJof BA3KOCTH ILIA3-
MEHHOTO 3allOIHEHHUs fpa BO3MOXKHO JOMYCTHTD, YTO YIVIOBAS CKOPOCTb €I
BpaueHns OydeT OTIMYHOK OT CKOPOCTH BpallleHHs miaaneTo. IlnasMennas
HANKOCTb, 'COCTOAIAA W3 HOHM3MPOBAWHHEIX HACTHI[ M BJIEKTPOHOB, GYIET
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fMeTE TeMIepaTypy, Opucymyo sipy 3eman. B sape 3emau miasma Haxo-
JAWTCS HOJ JefCTBHeM BO3MOXKHOIO 9JeKTPHYSCKONo ToJsS SeMIHt, 0 KOTOPOM
HHUYEro He W3BeCTHO, M MarHuTHoro nojd. Ilostomy mapamerpsl maasMbt Ha-
[0 PaccMaTpUBAThL C YUETOM 3THX TIojiel. B IuiasMeHHOH JKHJIKOCTH HMEeTCs
BLICOKASl KOHIL@HTPALlMss CBOOOAHBIX 3/1€KTPOHOB M IIOJIOKUTEIbHO 3apAkKEH-
Hble OCTaTKH aToMoB. JlaxKe B iMeTajJe paBHOBecHe MeXIy T0J0XKHUTE/]bHb-
MU U OTPHUATEJSbHBIMH 3apAAaMH HapyllaeTcs H3-3a BO3LEHCTBHA IDABUTA-
THOHHOrO [0S, CMELIAOUIEr0 3JCKTPOHB BHH3. B 'Kycke MeTaIa KOHLEHT-
pamua cBOOOIHBLIX 3JIEKTPOHOB BHH3Y Oyaer Gojblue, YeM B BOPXHEH Ha-
ety [6].

flo [6] rpaBHTalHOHHOE H3MEHEHHME MACChl 9IEKTPOHA COCTABAACT HE
Gosee uweM 99%. MsMepennas cujia IPHTAKEHUS 31eKTpOHA K 3eMmie MpH-
OM3UTENBHO paBHA CHJIE DJICKTPOCTATHYECKONO TPHUTSIKEHUS 3JM€KTPOHA K
NPOTOHY, YAaJeHHOMY OT Hero :Ha paccrogude 5 M. [0 TpHHIMIY OTHOCH-
TENBHOCTH MATHHTHOE TIOJIE 3apSloB, HAXOLSIMXCs B fIpe, He MOXKET OHTb
0GHAPYXKEHO Ha [OBEPXHOCTH 3€MJIH, €CJid Bce Teocheprl BpalanTca ¢ OLHU-
HaKOBOH yIJIoBO# ckopocTbio. [To mumoreae Bymnapra [1] ckopocrn Bpaiie-
HUSL Teocep MJIAHETH MOTYT ObITH PasHbIMU. BCIeACTBHE MaJJOH BA3KOCTH
f1a3Mbl, AP0 GYJAET BPallaThcs ¢ YIJIOBOH CKOPOCTBIO, OTIHYHOH OT CKOPO-
CTH BpaureHus miaasersl. [losroMy wacTHIlB], HAXOASAIHECH B Pa3HBIX TeOC-
¢epax, GYLyT CMEILATHCS JAPYr OTHOCHTEIbNO JApyra, ManHHTHOe ToJie, [CO3-
JlaBaeMOe KPYIOBLIMH TOKAMH 3aDsKeHHBIX 4acTHl, BpallalolluXCs BMeCTe
¢ fApoM, OyIeT OLIyIaThes B APYTHX reocdepax.

Paccmompes MOBeJeHUe CKHMAEMOil HJEKTPUUCCKH IPOBOMSILILEH CPEIDI,
FIOMEUTeHHOH B OJHOPOJHOC MATHHTHOE IOJe H CKHMaeMOH B HaTpaBJIeHHH
TepPIeHIHKYAPHO MADHUTHOMY TIOTOKY, TPUXOLUM K CIeLyIomEMY BBIBOLY.

" [lpu momepeuHoM (CRATHHE CPEXbl MarHuTHOE mosie H cospaer BOCCTaHAB-
JHBAIOIIYI0 CHJIY, TAK Ha3blBaeMOe MAarHUTHOE JlaBJeHHE, PaBHOE H?/8x. Ilo
5TOM NPHYHHE BO3HHKAIOT B NJ1a3M€ BOJHBl CXKATHS HIY MariHTO3BYKOBbIE
BOJHbL. OHH PACHPOCTPAHIIOTCS MEPTICHINKYIAPEO MAarHUTHOMY MO0 B pe-
3yJbTaTe OJHOBPEMEHHOTO JCHCTBHS MHAPOCTATHISCKONO U MATHUTHOTO JaB-
genns [2, 7, 8, 9].

JIBMKeHHe MIa3Mbl B MarHHTHOM NOJ€, KOTOpoe OyIeT BLIHYKIATHCH,
HaTIpuMep, Mmajarulell ceicMHYeckoll BOJHOH, NPHBOMUT K PA3Ae/TeHHO 3a-
PANOB B IlJa3Me M BO3HHKHOBEHHIO 3JEKTPHUCCKOIO TOJS M 3JEKTPOCTATHYE-
ckHX koJebaHuil. B cayuae MIBIKEHHS Pa3HUHLIX Y4aCTKOB MJa3Mbl ¢ Pas-
HBIMH CKCPOCTAMH BOSHHKHIHE 3J€KTPHUECKHe TNOJs co3famT TOkH. Baawu-
MOMeHCTBHe MAaTHHTHBIX TIOJefl # 3THX TOKOB € MarHHTHLIM HojeM 3eMaH
OPUBOJANT K BO3HHKHOBEHHIO CHJ, KOTOPBHIE IIPH ONPeNeTeHHBIX YCIOBHAX H3-
MEHAIOT XapaxTep ABHKeHHs caMoi cpeabl. Taxum o0pasoM, THAPOLHHAMH-
yeckoe [ABHKCHHE H 3/ICKTPOMATHHTHBE (B T1a3Me f4pa) sBJSHAS OyAyT
cBA3aubl. Jlas OnpcaHus AIPOLECCOB MpPH NPOXOKAECHHA CEHCMHYECKUX BOJIH
yepes3 sAPO, 3aNOJHEHHOe NIa3MOH, HaXOAALLEHCH B MarHHUTHOM MoJse, Cle-
IyeT MOJMb30BATbCS yPABHEHHSIMH MalHUTHOA ruapojuHaMuky. B obpranoM
rase WM XKUIKOCTH He3HAUHTeNbHble KOJeDaHHs pacnpocTpaHAlTCs B BUIE
NPOAONBHEIX BOJH CXKaThA U pacTaxkesus P (Boad masnenus). B mpososas-
el mIasMe HAH NI4a3MeHHON XKHIKOCTH B MATHHTHOM I0JI€ MOI'YT elle pac-
IPOCTPAHATLCST U TONepeUHble MATHUTO-TUAPOANHAM HUeCKHEe BOJHBI (MT' ),
oTkpbiTeie X. AsbenoM [2].

Pukuraxu [11, 10] B 1952 r., M3yyas CeHCMUUYECKHe BOJIHbI, OTPAKEH-
HBle OT TOBEPXHOCTH $ADA, MBITAACS OOHAPYXKUTH BO3ZHUKHOBEHHE B HEM
MTI [I-BosH, uTo eMy He YZanaoch. OAHAKO HCNOIb30OBAHHE MPH STOM JydeH C
MaJIBIMA YrJaMi TajeHusd H JUHAMAYeCKHX aMIVIUTYHBIX COOTHOIICHHH BBI-
3LIBaeT BO3pakeHus. Pe3zyabraT PHKHTaKH TIPOTHBOPEUHT AaHnbiM Pobept-
ca [b], Aoxasapmero, ¥To, MO Kpalilied Mepe, LI BOJIH CEHCMAYECKOro Ha-
CTOTHOIO AMANa30Ha AAPO MOXKHO CUHTATL HIECAJTbHBIM TIPOBOIHHKOM,

BeposTHo, nast o6xapyxenns MIL-BomH M ManHHTO-3BYKOBHX ClelyeT
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#CI0Ib30BATh He AMINIATYAHBIE COOTHONISHHS OTPAKEHHBIX, a CTaTHCTHYE-
CKHlI aHaJHu3 KWHHeMATHUeCKHX ocofemHocTell (KarKyIuxcs CKOpOCTeH)
BOJIY, MPOLISAIIAX yepe3 SApo. BOIHBI, 2JeKTPHUECKUH BEKTOP KOTOPBIX fB-
JseTCsl NapaJJiebHBIM MK TepIeHAnKYIIPHEIM K BHELIBEMY MarduTHOMY
TIOJMTIO, MOTYT [PACCMATPUBATLCS HE3ABUCAMO APYT OT Apyra. Boawa, srexTpH-
YeCKHH BEKTOD KOTOPOH HATPABICH BLOAb BHEIIHEr0 MArHHTHOrO NOJs, SIB-
Jsercd TVIA3MOHHON TpPH PACHPOCTPAHOHHH BAOb IIOJs W 3JEKTPOMArHMT-
HO, KONIa OHa PacmpOCTpaHsieTcs momepex ToJad. Jisd BOJH, pacnpocTpa-
HSIOUPUXCST BAOMb BHEMIHEN0 MATHATHOrO MoJsd, coBCTBEHIoe MarHuTHOe MO~
ne Gymer mapajieabHo BHelHeMy, mpuioxenHomy [8]. B obumewm caydae
PACIPOCTPAHSHMS BONH B TJIA3Me IJMEKTPHYCCKHE H MATHUTHEIE BEKTOPH 6Y-
AYT OPUEHTVPOBAHB T0J WPOUIBOJLHBIM YIAOM 10 OTHOUIGHHIO K BHEIIHEMY
MATHETHOMY NOJI0. Taxue BONHE HA3BAHB KOCHMH. DIEKTPHUISCKHI BEKTOP
KOCOH BOJHE 00653aTeapHO OyXeT MMeTDh ‘COCTABIMIONIYIO BLOAb M MOIepex
BHENTHEr0 MAarHHTHOrO moJsd. [3BecTHo, YTo B TaKHX CAYYasaAX BO3HHKAET
3JIIUNTHYECKAS TOJAPU3 AU,

[pu pacmpocrpaHeHHd BOJIH B IasMe, B KOTOPOH TIasoBoe JlaB/ICHHE
3HAYMTEJIBHO MeHbIle MAaTHUTHOTO, BO3HHKAOUIHe OOBLIKHOBEHHAS] W HEOOBIK-
HOBEHHAd BOJIHEI MOrYT OLITH HH3KOUYACTOTHBIMH MAarHHTO-THADPOIHHAMHYE-
CKHMH C Pa3HbIMH HallpaBJCHHSIMH KPYTOBO{l NOJAPU3ANMH HJIM BEICOKOYA-
CTOTHBIMH 3JeKTpoMarHuTHbiMu BosaHamu [7, 8]. Ilpm pacmpocrpaHeHuH
BOJIHBI TIONIEPeK TO0Jsi HeOOBIKHOBEHHO! BOJTHON fABJAETCSA MAarHuT0-3BYKOBad,
a OGLIKHOBEHHOH — 3JIEKTPOMATHUTHASI BOJIHA, JAEKTPHYECKHH BEKTOP KOTO-
poil Hampaslen IapasjelbHO BHEIIHEMY MarsHutHoMy momio. Konebanus B
my1asMe MaJiofl KOHUEHTPalHy, HaX0AAIeNcsl B MATHUTHOM TI0JIe, XOPOIIOo H3Y-
venrl. Hekorophle 06Inye 3aKOHOMEPHOCTH BO3MOXKHO MEPEHECTH HA Ipolec-
CBI, KOTOPBEIe MOTYT IIPOTEKATH B IIa3Me BBICOKOH KOHNenTpauyy. [lrazmennsie
BOJIHBI PACTHPOCTPAHSIOTCS B HAMpaBJICHWH JEHCTBYIONUIETO 37E€KTPHUSCKOTO
noasi. B 9ToM 3Ke HampaBJleHHd TPOHCXOXNT M Kodebanne yacTul. C yBesn-
yeHHeM TLTOTHOCTH ILIAa3MBI PACcTeT 3aTyXaHHe IIa3MeHHBIX womebanui. Ma-
XaHu3M KoaebaHuil B masMe, [pacipoCTpaHIIONINXCS BAOJAb MATHATHOIO MO-
Js1, 3aKJAOUaeTcad B H3THOaHHHM MAPHUTHAHIX CHJIOBBIX JIMHHH BMeCTe ¢ «IIpH-
KJIeeHHOH» K HuM Taa3moll. CKOpOCTh IBHKEHHS BelleCTBA B 3TOM Cjlyuae
OKa3LIBAETCsl TePTeHANKYJ/ISIPHOR K HampasIeHHIO pacTpocTpaBeHusa, U o6-
PA3YIOTCS MATHATONM PO IHHA MUIECKe MJIH aJbBEHOBCKHE TIOMEpPeYHbIe BOJ-
Hbl.  MargHTOrHIpONHHAMUISCKYE BOJHLL B MPOBOAAIIEH XKHIKOH TTasMme
[ AlbBeH MpefTOXHI PACCMATPHBATh KaK KOJefaHHA MaTHUTHBIX CHJIOBBIX
JAHHH TIO :aHaJOINdH ¢ TOTMepEeTHBIMH Komebanusamu cTpyu [9]. B Mexanuame
OBBIYHON KUJAKOCTH MM [a3a TaKue MoTepeuHble KoaebaHud He MMCIT aHa-
aoruy, Boobine momepeyHble KoJebaHus CBOHCTBEHHBl TOJNBKO YIEPYIOMY
TBOPIOMY TeJY M TOBEPXHOCTH KuaxocTH. TakuM 00pasoM, MarHATHOE TioJxe
cooB11aeT MIasMe YIpYrocTs (HOpMbI, Aemas ee IO HeKOTOPOH CTeNeHH II0-
Jobuoi TBepaoMy Teany [7, 81.

[Ipn HH3KMX YaCTOTAaX CKOPOCTb PACIPOCTpaHeHHs MAarHHTORHMApOLHIa-
MHUYECKHX TIOTIEPEYHBIX KOMeGaHuil BIOIb TIOJNS [paBHA CKOPOCTH MaTHHTHOTIO
3ByKa B XOJOAHOH IJIa3Me, KOTOPYIO HashlBAIOT (aJbBEHOBCKOH CKODPOCTHIO.
Eciu B 11asMe pacmpocTpauseTCs BOJTHA BLOJAb MAarHUTHOPO NOJA, a KoJe-
GaHusl COBEPINAIOTCS ‘B TPOH3BOVILHOA IIMIOCKOCTH, TO TAKYI0 BOJHY yI06HO
Pas3NOKHUTD Ha JBe He3aBHCHMBIE. DJEKTPHYECKHH BEKTOP 'OJHOH BOJHBI Ha-
IPAaBHM TapaJIeNbHo, @ y LPYrod — MepreHIuKyIgpH0 MAarHHTHOMY MOJIO,
Onas Takux BOIH MOXKHO OVAeT MPUMEHHTh pa3aesibHBIA nocod paccMoT-
penus. Tlpu MaJbix wacToTax KojgeOaHuil MJaaMa B MarHUTHOM TIOJI€ BeaeT
ce0s KaK TPOBOAALLAS KHUIKOCTb, W ee CBOHCTBA ONHUCHIBAIOTCSA YpaBHEHHS-
MH MAarHUTHOH TUAPOHHAMHKH.

B o6sactit Madbix gacToT (MeHee uacToTH KogeGanus woHoB 6e3 Mmar-
HI'THOTO TIOJS) MapasyieJbHO MAaMHHTHOMY NOJIO PacTpOCTPAHSIOTCS MaTHH-
TOTHAPONHHAMHYSCKHE BONHE, 3 MEPHEHAHKYAAPIO K HEeMYy — MaTHHTO-
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3BYKOBHE, MariuTO-3BYKOBEIE BOMHB SABJIAOTCA TIPOMOILHBIMH 1B THAPOLH-
HaMA4eCkoM CMBICAe. B miasme pacrtpocTpaHSIOTCS BOJHBI PACIIUPEHAS U
cxartusd. C maasMoll CBA3aHBl «BMODOXKEHHEIE» CHIOBBE JHHHY MarHHTHOTO
niosist, TOK M 3/1eKTpHYeCcKOe TI0JIe BOIHBI HAMPABICHB NEPTIEHINKYIAPHO Ma-
DHUTHOMY TIOJI10 ‘H THAPOAHHAMHYECKOH CKOPOCTH NBHYKEHHS BENIECTBA, COB-
Mafaloller 1o HalpaBIeHn0 ¢ HalpaBJeHHeM pacupocrpanenus. Ciaerosa-
TEAbHO, MarHuTO-3ByKoBble MIJI-BOIHLl B rHApOAMHAMHUECKOM CMEICJAE AB-
JISTIOTCS IPOJOJNBHBIME BOJIHAMH, @ B 3/I€KTPOIAHAMHEYECKOM — MOIePeUHEBIMH,
CxopocTb pacnpocTpaHeHHs MPOTOJLHEX MANHHTO-3BYKOBBIX BOMH OIpeje-
JSeTCd Tax XKe, KaK H CKOPOCTh PaCHPOCTPaHEHHs 3BYKA, HO TOJbKO AOTOJ-
HUTEJbHO K 3HAUYeHHIO AaBJeHHs P ciaeayer n106GaBHUTb MarHUTHOE NaBJeHHE
H?[8n u 3anucaTh ypaBHeHUE B BHAE

P H?
U;?B =y ‘;""‘YM ) (1)

FlI€ p="1-M — INIOTHOCTb MJa3MBl,
1 — KOHIIEHTpaLlua UOHOB,
m — Macca HOHOB,
Y U ym— NOKasaTeNu aauabartsl fjs1 gaBienius B Bulpaxewuu (1).
[Tpn «BMOPOXKEHHOM? MATHUTHOM MOJI€ IJIOTHOCTb P ITPOMOPIHOHANBHA
H, a marauTHOe maBaeHue Fu~ H2~p2 orkyna y=2. [To3ToMy CKOpOCTh 3BY-
KOBBIX IPOTOJBHEIX BOJIH B IVTa3Me MONepeK MarHUTHOTO I10Jf OPeACauTCH

Ugs ZCZ'[' 7 ’ (2)

k]
Annm

rae C— CKOpPOCTh 3BYKa ‘6€3 MarHuTHOIO MOJSI.
P T
C= —_— = _— 3
VoSV Lo (3)

rae I — Temmeparypa.

N3 [1] cnenyer, 4To CKOPOCTh MIPOLOJBLHBIX BOMH B IJAa3Me, HaxoAAIe-
Cs B MarHHTHOM T0Je, PACTeT NPOMOPIUOHANBHO €T0 HampsiKeHHocTd. Takan
32KOHOMEPHOCTh Habaiofaerca B 06JacTd BHelIHero siapa. CKOpPOCTb YMeHb-
WaeTcst ¢ POCTOM TJIOTHOCTH IIa3Mbl. CKOPOCTb (pacrmpoCTpaHeHUsl MarHu-
TOTHPOANHAMUYECKHX BOJH BLOJb MAarHUTHOTO MNOJs 'GyHeT OnperessiThbCs
TOi xke ¢dopmyaolt (1). B MarHHTOTMAPOAMHAMUYECKHUX BOJHAX THAPOIUHA-
MHYECKas CKOPOCTb BEIeCTBA M BEKTOP SJMEKTPUUECKOT'O MO HATpaBAEHbI
NONePEeK MarHHTHOTO 10JIs, TI0ITOMY 3TH BOJHBE SABJASIOTCA ITONEPEYHBIMU B
ruJAPOLHHAMHYECKOM H 3JeKTPOAHHAMHUecKoM cMblcae. [lpu HU3KHX yacTo-
Tax B MarHMTOaKyCTHYOCKOH 00/JaCTH CKOPOCTH PACMPOCTPAHEHHS KAK Mar-
HUTOTUAPOJHHAMHAYECKHX BOJIH, TaK H MarHUTO-3BYKOBHIX CTPEMSITCH K afb-
BEHOBCKOH CKODOCTH

Hy
S—

V4wp
rionyuaemoii 43 (1) B MpeQIONOKEHHH, YTO MANHUTHOE JaBJEHHE TIPEeBOCXO0-
IHT rasoBoe IaBJIeHHEe, TO eCTb IJ1a3Ma SBJAseTcs XoaoJHo#. Tak kKak mpu
«BMOpOXKEHHOM®» MATHHUTHOM [OJ€ IJIOTHOCTb IIJIA3MblI H HAINPSKEHHOCTD
MarHuTHOTO NOJd H3MEHSIOTCH MPONOPIHOHANBHO, TO U3 (4) chaeayer, uTo
aJbBeHOBCKas CKOpPOCTE U 4 GyaeT pacTH HECKOJbKO MelJeHHee, yeM Haips-
JKEHHOCTb MarHHUTHOTO NoJid. BHyTpy aapa AedcTBYeT CpaBHUTENBHO CHJIBHOE
MarHHTHOe 1OoJie, CO3AaBaeMoe KpyroBbIM TOKOM. [lo3TOMYy CKOpOCTb pac-
IIPOCTPaHEeHHua BOJH OYAET OTIMYATLCA OT CKOPOCTH PaClpOCTPaHEHHsS BOJMH
B mJ1asMe 6e3 ManHUTHOTO T0Jis.

Ilpeanonaraercss, 4ro Ha TrpaHHIe BHELUIHENO ANpa TPOHCXOIHT He
yMeHbLUeHHe CKOPOCTH P-BOJIH WM BO3pacTaHHe CKAaYKOM ICKOPOCTH S-BOJH,
'a noj AeHCTBHEM IPOLOJIBHBIX BONH THNA S WM MONepeutblx Tana P Bosnu-
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KalT B fALpe MAaPHHUTO-3BYKOBbHlE UM MAaCHUTOIHJPOIMHAMHYECKHE BOJHBI,
CBONCTBEHHBIE ILIa3Me B ONpelesNeHHbX yc10Busx [9]. Pacmpocrpanenune
MACHHUTO-3BYKOBHIX BOJIH CONPOBOXKIAETCA SIBJIEHHEM JHUCIIEPCHH, TO €CTh
BO3DACTaAHHEM MOKA3aTe/s TIPEeNOMJIEHHUsT BCJACACTBHE YMeHbUIeHHs (pasoBoil
CKOpPOCTH BOJH. ITpH HEKOTOPOH YacTOTe IMOKA3aTeIb [IPeNOMJCHHS DaBHSI-
eTcd GecKOHeYHOCTH, (asoBast CKOPOCTb paBHA HYJIO, TO €CTb HACTYMNAaeT sIB-
JieHHe amoMmaJpHOl amcnepcud. [Ipu mepexone uepe3 NaHHYIO 4acTOTy n? —
KBaJpaT MOKA3aTes TPEJOMJIEHHsS] CKaYKOM MeHsercsl OT + g0 —® U B
o6aacTy ‘Gojee BHICOKMX WACTOT CTaHOBHTCH MHuUMEIM, CiepoBaTenbHO, Mar-
HUTO-3BYKOBBIE BOJIHBL ¢ YaCTOTOM BbILIE 3JIeKTPOHHO-HOHHOH NIa3MeHHOH He
MOTYT [IPOHHKATD ‘B MJIA3MY [OIEPEK MarHUTHOTO TOJs, ¥ BOJHA OTPaXKaercs
OT TpaHUIBl ‘MIa3Mbl. [Ipu elle Gosee BHICOKHX YaCTOTax PacnpoCTpaHeHHe
MONepeyYHbIX BOJMH CTAHOBUTCS BHOBh BO3MOXKHBIM.

B o6nactd aHOMAaJbHON AMCIEPCHM W OTPaKeHHsA MaTHHTO-3BYKOBBHIE
BOMHLE MOTYT DaclpOCTPaHATHCA B BHAE KOCHIX BOJH, (HDPOHT KOTOPHIX HA-
TipaBJien mojJ yriioM ©° K MarHHTHOMY om0, Ecan yuecTs MarHHTHOE JaBJe-
HHe B MJasMe, TO TMOSBJAIOTCH HOBBIE THIBI BOJH, a €€ CBOHCTBA YCIOXKHA-
joTcsl. PaccMorpenne pacnpocTpaneHns Majblx KoJeGauuil B NPOBOLAILEH
CKMMaeMOH cpefie ¢ MalPHHTHBIM TI0JIEM, KOTOPOe CKAaJblBAeTCA M3 CHJABHO-
ro OXHOPOAHOTO BHemHero moJs H u caaGoro mosd BOAHHE /i B npeHeGpexe-
HHY 3aTyXaHHsi BOJH TPH aauaBaTHIeckoM CXKAaTHH, TPUBEJSO K CJAELYIOUIHM
HHTEPECHBIM peayJabTataM [7].

CKOpOCTh BOJHB! OTIPeIETeTCs yc.nosneM:

Ui = (VA+02 1/ VA +c4—2VAC%cos@ (5)
V=4 ———-HO_ ’
V4ﬂpo

V 4 — aNbBEHOBCKas CKOPOCTh BOJIHBI,
C — CKOpOCTb BBYKA,
po — TIOTHOCTb,

6°— yrost Mexxy H n ckopocthio C.
Stum ’BOJIHa'M B 00IilleM Cayuae COOTBETCTBYET JBUKEHHE BELIeCTBa B

NJIOCKOCTH (K, H ), MPH KOTOPOM IIPOMCXOTUT M3MEHeHHe MIOTHOCTH, Tae K
'BOJIHOBOH BEKTOP.

B uwacrHoMm cayuae mpu @0, Korga pacnpocTpaHeHne BOJIHE TPOUC-
XORUT BAOJL MATHHUTHOTO NOJS:

U13— (U?q +C2)v (6)
ecain Va4 >C, 1o Uy=Va; U=C; (7)
mpu Va <C, U=C ulU;=Vj,. (8)

JIBm:KeHne TJIa3Mbl BROAbL o He fmaeT BNeKTPOMAarHUTHHX 3ddeKToB,
TIO3TOMY ¥ HE BO3HUKAET SJISKTPOMATHHUTHHIX BOJIH.

B paccmoTpeHHOM mpenelbHOM Clydae paclpoCTPaHSIOTCS OOGbIUHAS
aJbBEHOBCKAs, MaTHHTOTHAPOJHHAMHYECKAS M 3BYKOBas BOJHHEL. [Ipu caa-
6oM moae Hy 3ByKOBOH fABJAETCS BOJHA, KOTOPAS (PACIPOCTPAHSETCA CO CKO-
pocteio Uj, anbBeHOBCKaA — co okOpocThio Us. Ilpu cunbHOM mose mosryua-
eTcs o0paTHoe cooTHoLleHue. CaeAOBaTENBHO, IPH PACHPOCTPAHEHHN B He-
OIHOPOMHOH Cpesie, KAKOH SABJSETCA MJiasMa B MarHUTHOM MoJe, celicMuye-
CKasg majamlnas BOJHA MOXKET PadnpocTpausThCH MU B BUJIe MarHATO-3BY-
KOBOH BOJIHEI, TO ©CTh CEHCMUYECKOH »Xe, WJIH B BHAE MArHUTOIHAPOIHHAMH-
qeckol. [Tocaennsas ABAfeTCA MO CYLUIECTBY SJSKTPOMArHHTHOH BOJIHOH, He-
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CMOTpS Ha TO, YTO ee CKOPOCTb Ha MHOIO MOPANKOB HUXe CKOPOCTH CBeTa.
Tepexon BOJMHBI M3 OLHOTO BULA B JPYrofl TPOUCXOAHT, KOFAa M3MEHTETCH
3HaK HepaseHnctBa mexay C u Va . Ilpn

0°=—2 U==xy Va+tCs Us=0. (9)

JlBuxeHue BelCTBA B PACCMATPUBAEMOM YACTHOM CJaydae MPOHCXOMUT
BAOJb HaMpaBJdeHUd pacHpocTpaHEHUs, MOSTOMY BOJIHA B MJa3Me SIBJIAETCA
TIPOAOJIBHOH, KaK H 3BYKOBaf.

IIpemcraBasier uHTEpec OOIIHHA Cayyail MPOXOKIEHHs YIPYrHUX KoJgeba-
HH¥ uepes3 MJIOTHYIO MJ1a3MY, HAaXOAAILYIOCS B MATHUTHOM TOJIE MPH YCJIOBUH

NBHKEHHA BOJHBL B JI060M HampaBjaenud, korna yroa |H.Cl=6°. B stom
cay4yae CTelleHb CXKATUS IJ1a3Mbl
14

LA o 0)

PO Ul
Oyner MeHpIle, YeM IPH PaCOPOCTPAHEHHH 3BYKOBOH BOJHEL CO* CKOPOCTHIO
V, B oTCyTCTBHE MArHHTHOPO 10Js, TaK Kak U;>C. 310 sBjeHHE IPOUCXO-
TUT MOTOMY, YTO ‘B Mepejade UMIyJbca ydacTBYeT iCOGCTBeHHAsl VIIPYroCTh
cpeabl W JIONOJHHTEIBHAS YIPYrocTh «pOPMEl Cpedd!, BOZHUKIIAS 3a CUeT
MarHUTHOTO MoJsi. [To TOH npuuMHe MpPH MeHbIIeM CXKaTHH BO3HHUKAET KBa-
3UyIpyTras cusa, 10CTaTouHas NJs-nepenauy kojaebaHui najblie. -

C ymenbmenuem 3navenns ©° yMenbiraercs: Takxke H U, BosHa nepe-
XOAWT B 60Jee OLICTPYIO U3 ABYX BO3MOMKHBIX THIOB BOJH: aJbBEHOBCKYIO
WIX 3BVYKOBYIO, KOTODas Ha3bIBAETCS YCKOPOHHON MATHUTO-3BYKOBOH BOJHON
(U;>C). Yekopenuas BoJHa 06pasyercs BCJAEICTBAE HeHCTBAA Gojee MOLL-
HOTO U3 OBYX (HakTOPOB — AABJEHHS M MATHUTHOH ICHJBI, KOTOPHIE BAUAIOT
Ha KoJeDaHUs B OJHOM U TOM Ke Hanpasienuu, Bemwuuna Us pacrer ¢
yMeHbIIeHneM ©°, 0 BoHA mepeXONUT B 6oJee MEMIJEHHYI0 U3 ABYX yIOMA-
HyTex BosiH. Tak Kak Us<<C, To Takas BOJIHA Ha3bIBaeTcs 3aMejIeHHON Ma-
THUTO-3BYKOBO# BosiHO#H, OHa pacnpocrpansiercsl BCIEICTBHE AEHCTBHS Me-
Hee MOIIHOTO M3 ABYX VIIOMSHYTHIX BHIIe hakrtopos, mpuyeM APYro# ¢GpakTop
ne#icTByer mpoTHs mMepBoro. MHTepecHo OTMETHTDb, YTO B MarHHTO-3BYKOBLIX

BOJIHAX BelllecTBO ABMKeTcs B miaockoc™w (K, Hy) mon nedcTsueM 3JeKTpO- .
MAarHHUTHBIX CHJI M YIPYCHX CHA cpennl {maasmbl). Korma 3T cuabl cKaanbl-
BAIOTCS, ‘TO BOJHA JBUIKETCHA GLICTPee CKOPOCTH 3BYKA B ICPEIe B OTCYTCTBHE
MarHHTHOTO TOJIS, eCJIM BLIUHTAIOTCH, TO Me/ljeHHee. B ofmem ciayuae, Ko-
TJa BOJHA JBHKETCS MOX YIVIOM K MAarHUTHOMY TOJIO, 'CAMH TBHXKEHHA Be-
IIeCTBA HE SIBJASIOTCS HH MPOJONBHEIMY, HH TIONEPEUHBIMH, 8 HMEETCH OJEHO
oblllee mBUXeHHEe H OfHA o0ulas BosHa. [las cayuasi, KOrjia MarHATHOE NaB-
JIeHHE TIPEBOCXOIUT AaBjeHue cpeabl I(cayuall HH3KOH TeMmepaTyprl) u V>
>C, 1o Uyj=Va, Us=0. Taxum 06pasoM, AJd «XOJOAHOH» MIa3Mbl, B KOTO-
* pOH MOXHO mpeHefpedsb TEeMIOBHIMHU ABMMKEHHSIMH YaCTHIL, OCTACTCS TOJMBKO
YCKOpDeHHAas] MarHUTO-3BYKOBas BOJHA, CKOPOCTb 'KOTOPOH paBHA aJbBEHOB-
ckoii. B oTauyne OT OGLIYHON MATHHTODHIPOMHHAMUYECKON BOJMHE AnbBena
CKOPOCTb TaKOM BOJHBI He 3aBUCHT OT HalpaB/JIeHUs, TaK KaK OHa HE YMHO-
J)Kaercs: Ha cos 6°, HO JINHEeHHO 3aBUCHUT OT HANPIKEHHOCTH MAarHUTHOTO I10-
A5 corsmacHo (4), uro O6BSICHAET Pe3yaAbTaTH HaGHIOAEHHH, TPeaCTaBICHHbIe
Ha PUC. 2, O JUHEHHOM BO3DACTAHUE CKOPOCTH BOJH B 06J1aCTH BHEIHErO
siapa [7]. .
THuMoTe3y o CyIeCTBOBAHHH BHYTPEHHErO TBEPAOTO f1pa 3emun TaKiKe
MOKHO ‘pPacCMOTPETH, MOJL3YSCh BHIBOJAMH TEOPHUH PACIPOCTPAHEHHS] MAarl-
HHUTOTHIPOAHHAMUYeCKuX BoaH. Ha npaHulle pasjeNa ABYX Opel, B KOTOPHIX
CKOpPOCTH BOJH OyayT pasHBIMH, MpoU30HIeT YAaCTHYHOES OTpameHHe " wya-
CTHUHOE TIPeJIOMJIeH e Tafaomell BOJHEL.
B caytae mpoCTHX, CBOGOIHBEIX OT AUCCHIALUU BOJH, ‘KOI‘JJ,a TPaHHNa
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Mex Ay MpoBoAsmUMY cpenaMu Z=0 i mepneHfiuKyaspHa HEBO3MYLIEHHOMY
ManNHHTHOMY M10J10, MaTHUTOrUAPOAHHAMHUYSCKUE CKOPOCTH GyLyT paBubl V)
B obnactu Z<0.u V, B ob6aactu Z>0. Ilpu oTpameHun OT MOBEPXHOCTH
TBEPIOrC TPOBOASILIETO TeNa CKOPOCTb MPEJOMJIEHHOH BOJIHEI OTHOCHTENBHO
napaiomiei capuraercss no pase Ha 180°. MHAyLnpOBaHHOE MarHMTHOE TOJe
TPETOMJIEHHOR BOJHBL caBHUra «pasbl He uMmeer. Ciael0BaTENbHO, HA DpaHUILE
TBEPIOTO Tesa JOJMKHO MPOUCXOIUTL TOJAHOE BHYTPEHHEE OTpaxeHHe BOJ-
HBL. DTOT BHIBOJ, TAKXKe COTIACYyencsd ¢ TeM, YTO HHAYHMHPOBAaHHOE MarHHTHOE
noJie casura imo (ase He uMeer. Ha puc. 2 B npeanosoxedun TBepROTO BHYT-
PEHHEero sApa AOJKHO OBLIO HaGJI0JaThes OTparkKeHue BOJH HA ero rpaHu-
ue. [To nauHBIM HaO110/I€H!H, MPeACTABASHHEIM Ha (PHUC. {2, cJIefyeT, YTO BOJ-
HBl {IPOXOIAT yepes sinpo. OOLIYHO Mpe/noTaraeTcs, yto 370 MepBHUHbIE
Boaubl P, a He sBropuutbie S. CileoBaTeNbHO, N0 NJa3MEHHOR THIOTE3E
BHYTpEHHEe SIPO He MOXKeT ObITb B TBEOP/IOM COCTOSTHUH.

ITpu oTpaxenuu 0T CBOOOJHON MOBEPXHOCTH, HAOOOPOT, CABHT pasbl Ha
180° naGmofaercss y MarHUTHONO MOJIsA, a Y CKOPOCTH BOJIHBI C/IBHTA EELN
He HabJI04a€eTCs.

B cayuae, korjma p # V H3MeHSIOTCH HENPePHIBHO BAOAb ‘MAaTHHTHOH CH-
JIOBOH JIMHHH, TO TaK Ke, K&K MpH MPOXOKIEHHH ISKTPOMATHHUTHBIX HJIH
3BYKOBBIX ‘BOJIH, OTpa)KeHHue OT TOCAeJ0BATENbHO DPACIONOKEHHbIX CJIOeB
SIBJISIETCA HE3HAYHTENbHBIM. AMIJINTYAa BOJHB Oyjaer u3MeHAaTbea A= pl/f,
a ckopocts V=p i/t (10). Ias aapa 3emau HabMI01aeTCA YBEIHYEHHE p 1O
Mepe MPUOTHKEHUS K HeHTpy miaHerhl. TlosToMy ciefoBaso Obl 0XKUAATH
BO3paCTaHusi AMIUIUTY/1bl KoJeOaHui, YTO He HaOJ/I04aJ0Ch, ¥ yMEeHbIIeHHUs
CKOPOCTH DPACMPOCTPAHEHHs] BOJHBI B COOTBETCTBHH ¢ 3aBHcHMOcThio (10)
CKOPOCTH OT HJOTHOCTH CpeJibl, 470 He NOJATBEPHKAACTCA DPE3yAbTAaTAMH Ha-
OJI0EeHNH, MPeACTABASHHBIX Ha PHC. 2. .

IIpuBeneHHble Ha puc. | AaHHbIe YIOBJETBOPHTEJNBHO COMJIACYIOTCS C
BBIBOJAMH TEOPUH [PACIPOCTPAHOHHS MATHATOrHAPO/HHAMAYUECKHX BOJH B
IJasMe, IJIOTHOCTH KOTOPO# pacrer 1o Mepe IpHOIHIKEHUA K LEHTDY,
KaK 3TO XaHo Ha puc. 3. Ecau npeamonararth, uYTO Ha rpaluiie BHEIIHETO
siIpa (Paclosaraercst MoJaoKUTebHbIH 3apsa, 00pa30oBaHHbIl TAXKEIbIMH 34-
PSKEHHBIMH MaCTHI@MH, IKOTOPble OMECTHJIMCh HAa 3TO PACCTOSHME BCALACT-
BUe IeHTPOGEXHON CHIbl, TO MarguTHOe mone H wpyrosoro toxa, obpasye-
MO€e [IpH BpalieHnn 3eMJIH, Onpe1e/seT MAarHuTHbIE, a paclpejeleHue (110T-
HOCTH — THAPOJMHAMUTECKAE YCNOBHSA BO3HHKHOBEHHA MArHATOTHAPOUHA-
MHUECKUX BOJH M JuHeHHOe H3MeHeHHe HX CKOpPOCTH B 3ToM noJe. [lmor-
HOCTb Cpejbl B 00JacTd, 00OTaLLeHHOH TSKeNBIMU YacTHIlaMH, 'BO3pacTaer
ckayKoM. VisMeHeHHe CKOpPOCTH CeACMUUECKHX BOJIH Ha rpanule reocdepsl E
TI03BOJISIET OMPEMNEeNNTh 3HaueHHe HAMPIKEHHOCTH MarHUTHOTO II0JIST U Mpo-
BECTU HEKOTOpbLie BBIUHC/IEHHA 10 UHOPIHOHHO-IIa3MeHHON THIoTe3e coOCT-
BEHHOTO MATHHTHOrO MOJ 3eMJIH.

AHajorMuHBIM 06pa30M CKaYOK B M3MeHEeHHH 'CKOPOCTH Ha BTOPOH ‘rpa-
HHLE, BauKe K IEHTPY, MOKHO 00DBACHHTD BAMSHHEM MATHUTHOrO MOJSA 3JeK-
TPOHHOTO KPYrOBOIO TOKA M ipacrpeelenis MI0THOCTH BellectBa. Kak cie-
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ayer u3 Gopmyanl (10), c ypeanyenneM MIOTHOCTH BEeLIECTBA CKOPOCTb BOJH
YMeHbIaeTcd mPponopUHOHAAbHO p~ /4, ¢ yBe/ueHneM HANPSKEHHOCTH 11075
'H cropocTh JIOJKHA JHHEHHO pacTd. B pesyabrate medcTBHA 3THX ABYX
TMPOTUBOMOJOXKHBIX (PAKTOPOB CKOPOCTH COXpaHSeT [IOCTOSHHOE 3HAYCHHE.
ITH COOTHOIIEHHS TO3BOIAIOT TaKKe MPOBECTH HEKOTOpLle OnpeleseHHs na-
PaMeTpOB HMHEPIHOHHO-TIIA3MEHHOH T'HIOTe3bl, KaweCTBeHHO O0bACHIIOLIEH
XOJ 3aBHCHMOCTH, TIpEICTaBAeHHOH Ha :puc. 2. TIpu onpejgenenuu CKOpoCTH
Bpallenua aapa E caeayer yuecTs H3MeHeHHe BA3KOCTH NJIa3Mbl B MarHHT-
HOM T0JIe.

§ 3. HHepuHOHHO-NNa3MeHHAs THNOTe3a CYHEeCTBOBAHHSA
H COXpaHeHHs COOCTBEHHbIX BHEIIHMX MArHUTHBIX
H 3JEKTPHYECKHX NOJeil naaHeThl

PaccMoTpeHsl pasHble MOJENHM MarHUTOTHAPOTHHAMHYCCKUX TeHepaTo-
POB MPH YCJAOBHE MIA3MEHHOT0 3anoiHeHus reocheps. Ilpennaraemas nHep-
IHOHHO-TIa3MEeHHas NHIOTe3a OCHOBAHA Ha yueTe NOCTOSHHO JeHCTBYIOIIMX
(haxTOpPOB: LEHTPOCTPEMHUTENBHON CHABl TPaBUTALNH, JeHCTBYIOUIEH Ha Ya-
CTHIEL B [IIa3Me; BPAIISHUS 3€MJH U BO3HHKHOBEHUS] TEHTPOOEKHBIX CHT;
WIa3MEHHODNO 3aTQIHEHMS siapa 3eMaAd U 00pa30BaHHd MarHUTHOTO TOJS
TOKAMH YaCTHI, ABMKYILHXCA ‘B IKBATOPHAIbHOH 00JaCTH IO OKDYKHOCTU
BMecCTe ¢ reocepo, BKAKUAIIIEH SApO; NEHCTBHS KYJOHOBCKHX CHJI.

[Tocsie HEKOTOpPOTO pasneneHus 3apsiIOB IO Macce, a TaKKe SHEPTUU HX
HOCHTeJeH, BOIHUKAET pa3fe]bHOe 3JeKTpHUecKoe Tose, obpa3oBaHHoe Mo-
JOXKUTENBHBIME 3apsilaMi U 3JeKTPOHAMH, COCPeIOTOUCHHBIMH B Teocdepax
pasauynoro ‘paguyca. ITome mexXmy Tax pacrnoNoXeHHBIMH 3apsigaMu 6yrer
MTPeNsiTCTBOBATh JAJbHEHIIeMy pasIeeHHio 3apsIoB, KOTOpoe TIPONCXOMNIO0
651 O, JeHCTBHeM MHEPIHOHHLIX M NpaBHTAlMOHHBIX ¢ul. B pe3yabTate COB-
MeCTHOTO JIeHCTBHUS CHJ, (PA3ASATIOMINX 3aPSAbl, M CHIBl 3TEKTPHILCKOT0 M0-
T, IPUTATHBAIOMEH 3apAAL, a TAKXKe BANUSHHA BI3KOCTH cpeiwl # audpdy-
3MOHHBIX IIPOIECCOB YCTAHOBHTCS HEKOTOpPAsl MOCTOSHHAS TOBLINIEHHAs pas-
HOCTh KOHIEHTPANHH 5JEKTPOHOB U NOJOKATEIbHBIX 3aPSA0B BO BHYTPEHHEH
YaCTH 30HBI ¥ BO BHEITHeH ee JacTH.

B mpuBemeHHOM HMKe TpUMepe pacuera Mbi NpeHeOpekeM JaeficTBHeM
TPAaBHTALMOHHBIX CHJI, TaK KaK IIPH yueTe IOCJAENHUX, TO-BHAHMOMY, BCErjaa
MOXKHO TOROOpaTh XapakTep ‘GOJLUMAaHOBCKOTO PacTpeaeTeHns, o6ecmedH-
BAIOIIHH COTJIACHE [PACUYETOB IC OCHOBHLIMH SIBAGHUSIMH, M3BECTHHIMY B I€O-
MarHeTH3Me.

Bpamenyre 9acTHIL MIa3MBl TIPOUCXOAUT ¢ JHHEHHOH CKOPOCTBIO, BEIHY -
Ha KOTOPOH pPACTET ¢ YBEJHYSHHEM paanyca chepsl, 9T0 AaeT HeKOTOPHIH 3d-
hexT MesTpoGEKHOro pa3ae e YaCTHI TI0 MacCaM, SHEPTHAM M 3aparaM.
Taxesnble MOTOKHTEIBHO BapAKeHHbHe OCTATKH aTOMOB B I171a3Me sapa OyayT
OTTECHSThCA Ha mephdepuio 30Hb E. Takum o6pa3oM, BCINCTBHE B allCHNS
3eMIu MOXKHO OXKUAAThb pasje/eHye 3apafoB B Maa3Me ¢ rAyOuHOH B caoe E,
BO3HHKHOBEHHSA 3JEKTPOCTATHYECKUX 3apAnoB M Koaebanuil. [locae mentpo-
GeRHOTO pa3jiesieHus 3apsANoB B IasMe B ¢10e £ M HeKOTOPOro paccesnus
SJIEKTPOHOB Ha OCTATKAaX aTOMOB CO3/1aeTcs Ha BHYTPEHHeHN KPyroBol opbure
SJeKTPOHHBIA 3apsj, BpAlUAOIHUACT B aKCHAJbHOM MarHHTHOM MoJe 3eMJIH.
AxcuanbHas CHMMETPHS MarHUTHOTO 1105, B CBOIO Oouepelb, CTAOHIU3HPYET
HaXOX/eHHe HOHOB U 3JeKTPOHOB Ha KPYLOBHIX OpGHTAX, CIOCOGCTBYET HX
CMEIEHHIO K '9KBaTOpHaJbHOR maockocTd. Ecau mMeercs yckopsiollee Ha-
npsixKeyHe BAOJb TaKOH 'OPOUTH, TO OYyLeT MPOXOAUTh YCKODeHHe 3apsaoB i
yBeJHUeHHe TOKa Ha opbure, a CJAeIOBATENbHO, W TIOBLIIEHHE HANPSIKEHHO-
CTH 'MAUHHTHOTO MOJIA aKCHaJbHOH cuMmMerpun [I11].

MaruuTHEIE MONS KPYTOBBIX TOKOB TIOJOMKUTENbHBIX U OTPHIATEJLHBIX
3apAA0B, CKJAALbIBAACh, 1AI0T Pe3yJbTHPYIOIEe [f0J1€ JIHHEHAHONO MAaTHHTA
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(munons). MomycTuMm, YTO CKOPOCTh OTHOCHTENLHOIO CMELLeHHs reocdep
cousMepHMa ¢ YIVIOBOH ¢KOPOCTBIO 0 =73+107% paguaH/cex, ¢ koTopoi 3eM-
Jsl BpalllaeTcsa BOKPYr c¢Boell ocd. JluHelHble CKOPOCTH 3aPAJI0B, HAXOAAUINX-
csl Ha paccTostHuM R;=1400 kM ot nestpa H Re=3500 KM, TO ecTb Ha TpaHH-
nax cnos E, pasubl cootserctBenno V=102 m/cek u Vy=255 m/cex, npu-
yeM TOK i; o0pasyercd JerKHMH 3apsaiaMH — JIEKTPOHAMH H MPOTEKAET BO
BHyTpPeHHeH cdepe MeHblIero paauyca R;, a TOK iz IPOTEKaeT MO BHeENIHEeH
cepe sourl E, paguyc koropoit Ry v o6pasyercs NON0KHATENbHBIMH 3aDs/14-
MH, CBSA3aHHBIMH ¢ GOJIBIHIOH MaCCOH. :

[TnorHocts TOKa mepenoca 6=pV, rie p—obbeMHad MAOTHOCTb 3apf-
Hla, V —uxX JUHeHHad CKOPOCTD.

IMpunumas, uyro 1o opburam pajuycoB R, u Ry IBHKYTCS UACHEHHO
paBHBlE 3aPsgAbl, a KaHaJBl TOKAa UMeIT OJUHAKOBOE M0 BENHUHHE CeueHHe
S-BUTKOB, MOXKHO 3aNHicaTh

g1=p1-2aR S =qy=p-2hR,S. (1
Orciona
R1p;=Rsps. (2)

C yueToM TOro, 4TO JiHEAHAs CKOPOCTb MPONOPIHOHAILHA PAIUYCY, 10-
JAYYHM .
81=p1Vi=8:=p2V, (3)

TO ©CTb TOKH [|=iy=1 0Ka3biBAOTCA paBHbIMH. Cae10oBaTEAbHO,
f=61 'S=pVTU’2,

nae f — panuyc CeUeHus, MPUHIATHE DABHHIM J1s  o6ouX BHTKOB. PasinuHbl
OyayT JUWb pajHychl BUTKOB, N0 KOTOPBIM OHH IPOTEKAIOT.
MargMTHLH MOTOK, ICOBLAaBAEMbIH TOKAMH i| H I3, COCTABAALT

®=Lyi,—Lyiy=(La—L,)i, (4)

rae Ly # Lo — HHAYKTUBHOCTH KPYLOBBIX KOHTYPOB ¢ pamycamu Ry u Rp.
VuuThHBasg TOJABKO BHEIIHIOIO HHAVKTHBHOCTD, MOJAyUyaeM

Li=poR (_ln %el”?); L2=AM0R2(IH STR‘ZM )

[ToToK MarsuTHOH UHAYKIHUU OGpPA3YETCS B 'Pe3yabTaTe CYNEPIIO3HIHH MOTO-
KOB, laBA€MBIX TOKAMHU [; U I3:

®=i(Ls—L1) = poi [Reln8Ry—R\InR,— (Ro—R ) Inr—

—2(Re—R1)]. (5)
[TpH NoACTAHOBKE UHCJEHHBIX 3HAUCHHH MOJTydnM
' M =i(4r—6,081gr) Bebep. {6)

das r=1000M noayuaerca ®=23,76 i B0. )

PaccMoTpensas Moae b MalHUTOTHAPOAMHAMHYECKOTO .reHepanopa fB-
JsieTCsl CaMOBO30yKAaoLeics.

ITosiarass B COOTBETCTBHH € TpUHIUNOM DoabiiMaHa, 4TO UMCAO YACTHIL
CHCTEMDI, [H‘axonﬂmg]xca B CHJAOBBIX M10JIIX B COOTBETCTBHH € 3HOPTHEH U TIPO-

U
NnopuHOHAaJbHO € kT, NPH pa3JUYHbIX pachpeiaeaeHuax *‘T— MOKHO fIOJIVUHTE

Jnoboe pacnpegeseHue o O'beMHOTO 3 apsiia Buaa

_Ux _U-
n=Ae *T +Be *T |
rae Uy v U — 0oTHOCATCA K 3apsAaM pa3inyHOTO 3HAKA.
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KoucranTtsl A 1 B onpeiensioTes ycJOBUSIME HOHH3ALHH ¥ PEKOMOUHA-
uuu. Beauunna U ckaaabiBaercs U3 Tpex CJAaraeMbix

U=mV,+eV,+mV,

riae e, m— 3apsai B Macce JacTHILb],
V,, V,, Vi~ noTenuuanbl cOOTBETCTBEHHO MPaBHTALHOHHBIX, 3JEKTPOCTATA-
YECKUX H MWHEPUHOHHBIX [TOJeH.

ONEeKTPOAHHAMUYECKUMH COOOPAKEHHAMH /A MaJblX NPOMEKYTKOB
BPEMOHH MOXKHO mpeHeOpeyb.

Ilpunasas BenuuunaM V. g ; pasjuuHble 3HaueHus ¥ moabupas coor-
BETCTBYIOUIUM 00Pa30M CKODOCTH CMeLleHus Teocdep, MOXKHO I10ICUHTATh
ao0ble 3HaueHus HanpsiKeHHOCTH. [lpuBeneHHbId NpPUMED TOKA3LIBAET, YTO
npu fpeHeOpesKeHHH KaKUMHU-An00 BHAaMU CU1 MOXKHO (B HalleM ciayuyae
I'paBUTAllMOHHBIX) MOJCUHTATH TIOJIe, COH3MEepHMOoe ¢ HabJI0 aeMbIM, Kak
5TO, HalpuMep, UMeeT MeCcTo B DHIIOTe3e Apeid-ToKoB.

Orpatndents Ha JeHCTBHTENBHYIO ‘BEJHUMHY OXKHNAeMON HampsKeH-
HOCTH I0Jf HAaKJaJbiBalOT He MPOU3BOJbHBle OLEHKH CHJOBLIX HOJeH, a
ONBITHBIE NaHHbie O CKOPOCTH CMEILeHHs] reocdep OTHOCHTENBHO APYr APyra.
Hanpumep, nputsas B BbIENPHBENEHHOM PaCUeTe YIVIOBble CKOPOCTH, COU3-
MepHUMble ¢ MX 3HaueHUAMHU 1JIs 3anajgHoro apefibha mo 3—5° B croserne U
JuHefisple mo [12], nonydaeM oueHKH Ha 6—8 nopsiakos Huke. OTHAKRO H
B 9TOM CJydae paCcCyuTaHHble nonas okasbiBatorcs B 100—10000 pas Godas-
e, 9eM 00ycJ0BJAeHHble THIPOMAruuTHEIM 8 dextoM. ITO 3HAUHUT, YTO OHO
ABJASETCA IOCTOAHHO JEHCTBYIOILUM U JOBOJbHO HHTGHCHBHbIM.

B coBpeMeHHBIX MAarHMTOIHAPOLMHAMHUYECKUX THIIOTE3aX NIpeLnoaraercs
caMOB0O30yK/IeHHE 3eMHOr0 IMHAMO B ca1adoM MaruutHoM nodae. . M. @pen-
KeJIb CUUTaJ, YTO HCTOYHHK TAKOTO MOJS HEe 3acCAyKUBAET (PU3UYSCKOTO pac-
cmorpenus [13]. Caenyer npeanosiararth, 4TO BePOSTHOCTE BO30YKIeHUA U~
HaMO, JJIHTEJbHOCTh CTAHOBJEHMS] ero pexKuMa IPONOPLHMOHAJBHLI HHTEH-
CHBHOCTH 110J15I. BBISiCHeHHe TIPHPO/bl 3TOTO TOJS CYHTAIOT OLHOH U3 Kapau-
nHaJbHeHIInX 3anad reopud [12]. Takue noss Moryr aaBaTh, MO-BHAHMOMY,
GJayKTyaudu TOKOB B Maa3Me, BO3MYILEHHUS KOCMHYECKOTO IPOHCXOIKTEHHH,
rupomaruutHelii addexr Duwreiina-le Faasa u, Hakodeu, AuddepeHuua-
IMI0 UACTHUIL [TA3MEL B CHJIOBOM MOJIE,

QIyKTyaHOHHBElE TOKH MMEIOT BeCbMa Majible BpeMeHa peqakCallH, UTo
NPUBOJUT K HEH3GEKHOMY NPOTHBOPEUHIO € JIIHTENbHOCTSIMH MPOLECCOB CTa-
HOBIEHUs. Kpome TOro, ux CpeHue MIOTHOCTH H MarHHTHBIE MOMEHTHI ((IIpH
rayccOBOM PacnpeiefeHdd) B MaKPOCKONHMUCCKHX 00bemax ¥ HHTepBajaax
BPEMEHH (PABHB! HYJI10. DTO CO3JaeT OTPOMHBIe TPYJHOCTH B IOCTPOEHHH 'KOD-
PEKTHOH TEOPHH Ha OCHOBE (PAYKTYAUUOHHBIX SIBICHUM.

[mpomaruuTHbll. 5 GheKT AaeT, HANPOTHB, MOCTOAHHYIO HaMAaTHUYeH-
HOCTb, OJHAKO HAIPSAXKEHHOCThL COOTBETCTBYIOLLErO MOJsl 3HAUNTENbHO MEeHb-
we (B 10'° pas) mabaromaeMoro W 3THM NOJEM CJIEXyeT MPOCTo HpeneBpe-
raTb B CPaBHEHHH € IIOJIEM, [IODOKAaeMbiM JuddepeHUalneid 3apsaaoB B
miasme,

3aMaH4uBO CBA3HIBATL CAMOBO3OYMKJEHHE JIHHAMO C KOCMHYECKHMH
¢dakropamu. [Toas 91oro TPOMCXOXKAGHUA MOTYT OBITH H JOCTATOUHO HHTEH-
CHBHBl H [JIMTEJbHOE BPEMS OCTaBAThCA CTaloHapHbiMH. OAHAKO B 3TOM
caydae 'Mbl 3aBEAOMO OTKasblBaeMCA OT HM3yUeHHs MCTODUH U3MEHEeHHH Mar-
HUTHBIX MOJIeH, TAK KakK HeT IyTeH BOCCTAHOBJEHHS TOCAEA0BATENBHOCTH H3-
MeHEHHU sl KOCMHYECKHX ‘ToJied B MpollioM. MIMeHHO 3T0 coofpakeHnHe, BUIHU-
MO, H IOPOAHJIO BhlleynoMAHYTHH Baraan J. . ®penkens.

Huddepernuanus B @maasMe ocTaercs, TaKUM 00pasoM, B HacTosgilee
BpeMsi HauboJee BEPOATHBIM HCTOYHUKOM BO3GYKAAMIILEN0 IMOJA A [IH-
Hamo ['epuenGepra-byanapna, ¢ ero H3MeHEHHSIMH, TPH BapUAHTaX CKOPO-
cTefi reocdep, caenyer CBA3BIBATL SIBIEHHS] reOMarHeTH3Ma (Baphdallnyl M-
NOJIBHOTO MOMEHTa, MHBePCHH ¥ T, N.) He MckaioueHo, xoTs H MaloBEpOATHY,
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tiro MarouTHHH sddext muddepennuannn caM 1m0 cebe QOPMHPYET OCHO-
HOM MUmOJbHBIH MomeHT 3emau. OJHAKO 'COBEDILIEHHO HEBEPOSATHO JAOmylle-
HHe, 4TO 171a3Ma B Ajpe ocTaercs HeIuddepennupoBaitoi. 10 1o MeHbIIeH
Mepe [IPOTHBOPEUHJIO Gbl TEOPeTHYECKHMM M ONBITHBIM AaHHBIM O COCTOSHHMH
IJ1a3MBbl BO BHeIIHeH MarHuTocdepe.

B mpepsaraemoit mojenu MIJAI mcrnonabsyerca ABukKeHUEe 110 pagHy-
Cy, H 10 KacaTeJbHOH, MpHYeM TO # APYroe ONpeeasencs MOCTOSHHO JCHCT-
PYIOIAME (DAaKTOPaMU: BpalleHneM 3eM/d M LeICTBHEM TIEHTPOOCIKHOH CH-
JIbl TsKecTH. PaccMOTpeHHBIH TpuMep MPHBOIUT K BLIBOAY © HaNpaBJACHHH
MATHHTHOTO [0S 3€MJH B OKOJO3eMHOM [IPOCTPAHCTBE, TPOTHBOIOIOXKHOM
HabGawogaeMoMy. D10 NPOTHBOPEUHEe CHUMaeTCs BBEICHHEM BTOPOH THIOTE-
abl, BHITEKAIOULEH M3 MPHHATOH MO3UIMH, YTO OKOJO3eMHOe MarHWTHOE [oJe
CO37aeTCst MATHUTHBIMH MaTepuasaMy KOpbHl, KOTOpble HaMarHMunBaloTcs B
[oJIe TOKOB, MPOTEKAMHX B sape 3eMyd. [lpy STHX YCAOBHSIX MATHHTHBIA
[OTOK syIpa Oy/AeT 3aMblKaTbcsi B 3eMHOH kope. ManHHTHOE T0Je B OKOJO-
3eMHOM MPOCTPAHCTBe GyIeT UMeThb HalpaBJeH’e MOToKa, 00paTHOe IOTOKY,
3aMbIKAIOIEMYCs. B MAHTHH M KODe, H COOTBETCTBOBaTb HaGilofaeMoMy B
HaType.

M3 runoTesnl BEITEKAIOT HEKOTOPHIE CISACTBUS, IOMYCKAIOIHe HX ‘COMO-
¢TaBJEHUS (C HAGAIOLCHHAMA ¥ ¥MelolHe TeOPETHIEeCKOe M MPUKIANHOe 3HA-
yenye. Ha HUX MBI OCTAHOBYMCS (B 'C/Ie/1yIOLIEM Mapanpage.

MoKi0 BHAETh, YTO BBeJeHHEe B PacCMOTPEHHEe IPaBUTAUHOHHBIX CHJ,
OTIMYAIOLLUXCS OT MHEPIHOHHEIX ‘TOJBKO JI0 HalpPaBJeHHIo, MOXKeT JaTh /1B
NPOTUBOTONOXKHBIX [0 MOISPHOCTA Pa3eaeHds 3apaloB Mo paguycy, MpH-
4eM IIpH MpeamooxKeHus 06 X iIpeoOaananhn Hal HHOPOHOHHBIMK (kax
5TO MMeeT, HaIpPUMep, MecTo Ha TOBEPXHOCTH 3eMiH) MOMKHO H30eXKaTb BBe-
[leHHsI THIOTe3bl O POSM HAMATHAUHBAHHA 3eMHOH KOPbl B (POPMUPOBAHMI
reoOMaTHUTHOTO noJis. B npejsokKeHHbIX paHee DANOTE3aX PacCMOTPEHbL BO3-
MOMKHOCTH OOpa30OBaHHs MAarHHTHOTO MoJsi 3eMJIH 33 CYeT CYNeplo3HUnH
MATHUTHBIX [OJeH TOKOB, TeKYLIHX HJ{ 110 PATHYCY, HAH 10 OKPYHKHOCTH
3eman. Tperbeil BO3MOXKHOCTDIO ABJIAETCS CYMepPIO3UIUA MATHHTHBIX noJyiel
TOKOB, TEKYLIUX ¥ MO PALUYCY H 110 OKPYKHOCTH.

B paccmaTpuBaeMOil MOZeNH DeHepaTopa mojydaercd HaaHyue BHYTPeH-
Hefl MATHHTHOH CHCTeMBI (SIpO) — SIKOPA ¥ HaPYXKHOH CHCTEMBI (MaHTUA M
Kopa) — CTaTopa, Ha KOTOPYIO 3aMbIKaeTcs MOTOK M3 AKOps. B Takoi cucre-
Me BO3MOKHbI CBOH BHYTpeHHMe IPOLeCChl, CBA3AHHBIE C [OTP ebyieHUEeM 3Hep-
THH; peakUnell SKOPS, BAUSHHEM STHX TPOLECCOB Ha CKOPOCTb BpalleHHs
SIKOPS, PasIUYHble JPYIHe MmepexoiHble [POLLeCCh.

MartepHajpl MaHTHU SBJASIOTCH mojynpososanukamu [14, 13]. Ha rpa-
HULle HOJYNPOBOASLIEH MaHTHH U BHIIIEIEXKAUMX [IU3IEKTPHUECKHX CJI0eB
3eMJI MOKeT MPOUCXOAHT CKOIMJIEHHE 3/1eKTPHUCCKAX 3aPsL0OB U BO3HHKHO-
BEHHE 3JEKTPHYECKONO MOJIS B JHIJIEKTPUKE, TAe U MOXKET HaYaThCs 3Jex-
Tpudeckuil paspsaa. TakuM nyTeM MOXKeT OblTh TIDOH3BELEHA OlLleHKa TJIyoH-
HEl, Ha KOTOPOH MPOHCXOAUT 00pa30BaHHe JMEKTPAYECKHX paspsiloB B 3eM-
HbIX HeJPaxX W BO3MOKHbIe [DO3OBLIE SBJISHHS B NOPOLAX.

Mexay BpallleHHeM 3eMJH H ee MAaTHUTHBIM [10J€M HMEeeTCs CBA3b [16].
MsMmenenue NPOJOJKHTENBHOCTH JHS, M3MEPEHHOE aCTPOHOMHYECKH KakK
npeiid UeHTPOB BapHallMil MardHUTHOIO M0JIsl, a TakXKe COOTBEeTCTBYIONLAe yC-
KOpEeHUs B MHTHHM HeJb3s OOBACHUTL TONBKO M3MEHEHHTMH YDPOBHA MOpH,
3JIEKTPUYECKUMH TOKaMH B aTMocdepe HIH MPOIECCaMU TOPOOOPa30BaHUA.
ITu ABJEHHS MOrYT GbITb CBA3aHbl ¢ 0OMEHOM YITTOBHIMM MOMEHTAMH MEXIy
ManTHell B agpom 3emad. Takoe oObscHeHHe NpefycCMATpHBaeT HalHuHe
CBSI3H MEX/y SLPOM H MaHTHeH, OCynIeCcTBJsIeMOe MOCPEACTBOM JIeKTpOMar-
HUTHON WMHAYKIHH, YTO He MPOTHBODEUMT Halllefi MOJENH fKOPb (f1po) —
cTaTop (MaHTHA M KOpa) ¥ ‘HAJHYHUIO PA3HBIX YIVIOBHIX CKOPOCTEH BPAIISHHS
reocep. Beanuuna HHAYKIHHA 3aBHCHT OT 3JIEKTPONPOBOIHOCTH MaTepHaIoBn
MaHTHH M $4pa M OT MPOTS/KENHOCTH TOPOHAJABHOrO MArHHTHOTO MO B
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sifpe. OTU ABJEHAS MOTYT GBITh COTJIACOBAHHL C MOAE/BIO, U3JI0KEHHONH Bbl-
e, ;paccMaTpUBAIOLIEd PO KaK BHYTPEHHUH PeHepaTop MarHHTHBIX TOJei,
a4 MaHTHIO ¥ KOPY KakK TeJlo, BOCIPHHUMAOLlee BO3/1efCTBIe MarHUTHBIX I1O-
TOKOB #3 f/pa.

Bo Bpems nosuimenno#l aktuHOCTH CosHlla HAGMIOAAETCS YMEHbLICHHE
CKOPOCTH BpallleHus 3eMJH. M3BecTHo, UTO B 3TO ke BpPeMsl HMEeT MecTo
TaK#xe MmOBblIIeHHe KOHUGHTPAUNK 3aPALOB B HOHOCQEpe, 3HAUUTENLHOE BO3-
PacTanHe BeJMYHH TOKOB, MPOTEKAIOUHX B aTMochepe,  BO3ZHHKHOBEHHE
MAaTHUTHBIX OYpb. DTH ABJEHMA MOXKHO CBSI3aTh MEXK/IY COOOMH, ecau paccMar-
PUBATbH KOHTYp, 06pa30BAHHBIN TOKAMH B MOHOC(Epe (MI1a3Ma HHSKOTO LAB-
JIeHHs) M TOKaMHu B cepe E, 3anoJaHEHHON MJIOTHOA MAa3MO# MPH BLICOKOM
AaBJieHud. Tax kak nyasma B siape 3eMsn 00pasyercs Be/eCTBHe BEICOKOTO
IaBJeHus, TO CJelyeT CUUTATh, YTO MATHUTHOE Hoje 3eMan 006pa3oBatoch
nocse CXKaTuag 3eMJAU ¥ BO3SHUKHOBEHH S [11a3MBbL.

Hcrounuky sHepruu, NOAAepKABAKIHMe He0OXOQUMOe [BHXEHHE B 5i1-
pe 3eMmid, yuHTHIBAJIHCh DPABUTAILMOHHBE U (hIoTaunonHsie, B mpeanarae-
MOH HaMH TUTIOTE3e HCTOUHMKOM SHEPrHH siBJASIOTCH TPAaBUTAUMS M Bpallle-
Hyue 3eMJu. ‘

B. I'yrentepr [16] cunras, uro mepeMelnienue MaTrHATHBIX MOJIOCOB 3€M-
JIM QTHOCHTEJbHO KOHTHHEHTOB MOIVIO MPOH30HTH JIHGO B pesyibTare Apei-
$a 3eMHOA ocH BHYTPH 3eMH, 1160 BCAEACTBUHE NBHKEHMS KPYMHBIX GJI10-
KOB 'KODBI H MacTell BEPXHEH MaHTHH OTHOCHTEJIBHO IVIaBHON 4aCTH BHYTPeEH-
Hero Tesa 3emau, 160 mox AACTBHEM O0EMX 3TUX MPUUUH. BiusHme IBH-
KEHUH B siype 3eMIH  HA CMeLleHHe TOJCOB CUATALTCS 1peHelpeKnMOo
MaJIBIM. '

MoxHO BBICKa3aTh ellle BO3MOMKHYIO THIOTE3Y O CMeIeHHH 3eMHOH ocd
H MaTHUTHBIX [IOJMIOCOB, KOTOPbIe BOOOLLE, 110 H3JO0KEHHLEIM BHIIE co0o6pa-
HEHUAM, TOJKHBI coBlajaTh, BaaumonelicTsue MATHUTHBIX TOJeH OpBHTADL-
HBIX TOKOB B M/Ja3Me ¢ MarHATHBIMH IIOJIAMH B OKOJO3EMHOM TIPOCTPAHCTBE
MOXKET CMECTHTb OPOMTAJBHBIH BUTOK € TOKOM (€3 M3MEHEHHS TOJMOKEHHs
3eMHOH ocu. [lpennaraemas wHepuHOHHO-NJIAa3MeHHAs DUIOTE3a BBOJHT B
paccmMoTperue GOMBIIOE YUCIO MaPaMeTpPoB, H3MEHEHHEe KOTOPBIX MOXKET CO-
TIpOBOXAATbCA H3MEHEHHEM 3HAYEHHH KPYTOBBIX HOHHODO H SJIEKTPOHHOTO
TOKOB [Jlaze [IpM TIOCTOSIHHOH CKOPOCTH BpalleHHs . B ux uncie ykakem
H3MeHeHHe JHHEHHOH CKOPOCTH, KOHUEHTDAIlMK M 3HAYeHHS 3apSAL0B HOHOB,
KOHIICHTPALUK 3JCKTPOHOB Ha opbure u Ap. Boablnee umcso mapamenpos
N03BOJIsART ToJIHEe OO bACHUTL HAGAI01aeMble SIBJCHHA CMelleHHs] MaTHUTHEIX
NOJIOCOB M0 OTHOLUEHHIO K reornpaHueckuM. '

Cors1acHo  OCHOBHOMY ypaBHEHUIO Hallefi FHIOTe3bl, MATHUTHOE moje
3emau o6pasyercs 'B pesyJbTaTe HaMaTHHUMBAHIS PA3HOCTbI0 MATHUTHBIX
[IOTOKOB, CO3AaBAEMbIX KPYTOBLIM TOKOM HOHOB IO OPGHTE GOMBIIErO (MeHb-
Ier0) pajfuyca M BCTPEYHLIM MOTOKOM KPYTOBOIO 3JIEKTPOHHOrO TOKA M0
opOHTe MeHbllero (Goabliero) paauyca. MameHnenue smaxa 5TOH PaA3HUILDI
IOTOKOB MOZKET [POM30UTH B Pe3YJbTaTe USMEHEHHS BEJIHUMHB KPYTOBBIX
TOKOB, SHAUCHHST KOTOPBIX OMPEAEATCS BEIHUHHON M HANMpPaBJICHHEM CKOpPO-
CTH BpALNEHHS 34DAKOB U COOTHOLICHHEM DDABUTAIHOHHBIX © 11eHTPOSeKHEIX
CHJI. 3aMedeHHOe CMEILeHHe MOJNOMKEHHSI MATCHHTHBIX MOJIOCOB @ npegenax
30° 0OBbACHUMO NPH yueTe M3BECTHOTO CMEIeHUs reorpa@uueckux moJaiocoB
3eMJH U MOMOXKEHHS OCH BPANleHUs 3eMJH B mpoctpaHcree. [lepemena me-
CTaMH IeorpaduyecKkoro MOJOKEHUA CEeBEPHOTO W I0KHONO MATHHTHOLO IIO-
J10COB 3eMJ/I4, UMEBIIasd MeCTO 33 ee TeOJOTHYCCKYIO SBOJIONUI, B TAKOM
C/lydae CBA3BIBACTCA € M3MEHEHUEM HaNpaBJAeHHs BPAILCHHS 3eMJIH HJH cO-
OTHOLIEHHA MeX/AY I1eHTPOOEKHBIME U HEHTPOCTPEMUTECAbHEIMU CHILAMU
OPHEHTANMH TeOTPAQHUICCKHX NONIOCOB H OCH BpAILLeHHS 3eMJIH, a He KOH-
LEKIHed MoTOKOB BeIlecTBa B MAaHTHH, 00YCIOBJHBAIOMMX MeCTHble JIHHEH-
HBIE AHOMAMHH MATHUTHOTO MOJs, O0HAPYKEHHDIE, HATIPUMED, B BOCTOYHOMH
yactu Tnxoro okeana.

130



B kauecrse mipuumHbl H3MEHEHMS TOMOKEHHS MATHUTHBIX OJIOCOB 3eM-
JI MOTYT GBITH PACCMOTDPEHBl €e CTOJNKHOBEHUS ¢ APYrHMH TenamH. Mexanu-
YeCcKHe U SJEKTPOMarHATHbIe 3(QQeKTH, BO3HUKAIOIMe MPH 3TOM, MOTYT Ha-
PYHINTD THAPOAMHAMUYECKHE YCJOBHS © HOBJHUATL Ha MarHUTHOE NOJe
3eMJIH.

T'umoresa 0 CyLIECTBOBAHWH B 30He BHEUIHEro sipa 3eMJH INIagMbl To-
3BOJISIET PACCMOTPETh H OOBACHHTb CJEAYIOIIHe BOMPOCH: CYIECTBOBAHHE
MArHATHOTO MO SEMJUH, HeIOCTOSHHYIO (CKOPOCTb BpalleHns 3eMJH BO Bpe-
M$Sl MaUHUTHGHIX Oypb M TIOBHIIEHHON COJHEUHOH AKTHBHOCTH H IpYrue 5B-
aenus. Ilaanersl, pasMeprl KOTOPHIX HEROCTATOUHBI, YTOOB! OOECHeYUTh NPH-
Be/leHHble BLillle BHAYeHHS JaBJeHus il,4 Mroéap U Bhle B ee Heipax, He Oy-
JIyT UMeTh MJa3MeHHOoro apa.

He6ecuble Tesa oueHb GOJbIIOH Macchl, UMeIOLHe XOJOAHYIO 000JI0UKY
1Ipil BHYTPEHHEM JAaBJeHHH B MHOIO MUJUIMOHOB Oap, OYAYT MMETb I/a3MeH-
Hble f7pa, BHYTPH KOTOPBIX BO3MOXKHBL ¥ sI/[EPHEIE MPOLECCHl MOL BAHAHHEM
JaBjieHusi. BerencTBue sgepHbLIX TPOLLECCOB, 0COGEHHO IIPH BBICOKOM COJep-
KaHWM aKTHBHBIX sijiep, TeMilepaTypa BHYTpPU Teja GOJbIIOH MacChl NOBBI-
11aeTcsl /10 3HaYeHus, 0Opd KOTOPOM CTAHOBHTCS BO3MOXKHBIM MpOTEKaHHUe
TepMOAAEpPHLIX ‘peaklUi, [pasorpeBadue Tejla W Nepexo] BellecTBa B MIas-
MEHHOE COCTOStHHE BO BCeM OObeMe.

Bricokoe aaBJeHue U paguoaKTHBHOE obJyueHHe, 0O0yCJOBIHBAIOILHE
WOHU3aLHI ¥ 00pa30BaHue IJIa3Mbl B SApe, — 3TO MOCTOAHHO JAeHCTBYIOLne
dakTopel. YcaoBua pekoMOMHALUE TakxKe, BEPOATHO, COXPAHAITCH MOCTO-
SIHHBIMH, TI0O3TOMY MOXKHO CYHTATh, YTO B paccMaTpuBaeMoil 3oHe OyIer mo-
oepxKUBaTLCSE  BEICOKAsi TIOCTOSIHHAsI KOHLEHTpAalUs 3apafoB B djasMme. B
paccMaTpHBAEMOH cxeMme B mjiasMe BO3HUKAeT CJIOH, BHEIUHAA MOBEPXHOCTH
KOTOpOTO 3apsKeHa, HANpUMep, IOJOXKHUTENbHO, & BHYTPEHHsS — OTPHIA-
Teasuo. [lonspu3oBanHbIll ¢a0f Ma1a3Mbl, PACHONOKEHHBIH B 00/acTH 3KBA-
TOpa, o6pasyer CBOeoOpasHblil 3aekTper Oogablloro pasmepa. B oGpasosas-
IeMCs MOJSIPU30BAHAOM CJI0OE — 3JEKTPETe HMEIOTCHA 3JIeKTPHYECKHe CHJbI
NPUTAKEHHS, TO3TOMY B TAKOM CJIO€ BO3MOXKHEI [IONepedHble cedcMUuecKne
KojnebaHus, KaK 'Ha JI0BEPXHOCTH BOJLI MPH yYaCTHH MOBEPXHOCTHOTO HA-
TAXKEHUS. [

IToCTOSIHCTBO MaTHUTHOIO 1101 3€MJIH ONpeLeaseTca TeM, 4TO pa3jee-
HHE 3apa/0B B IJIa3Me NPOHCXOAMT JO TOrO0 MOMEHTa, KOTLa dJEKTpPUYecKoe
noJie, 06pa30BaHHOE [IOJOKUTEJABHBIM 3apSAA0M Ha HepH(pepuy smgpa M OTpH-
naTe/bHbIM 3JeKTDHUECKHM BapsSAOM B LEHTPAJbHBIX YacTAX, YPaBHOBECHT
nenTpobexuble ycuausi, [TpH BHIMIOJHEHHU TAKOTO YCJAOBUS pa3ieseHHe 3a-
PANOB B mja3Me OpekpaTUTCA. TeM CaMbIM OnpefenseTcs MOCTOSHHBIA 3apsn
Ha opOyUTe, NOCTOSHHAS BeIWUMHA TOKAa BPAULAIOMIHMXCS 3apsA0B M HaAUp§-
JKEHHOCTH MaTHUTHONO moss 3eMad. Mexny oTpHIlaTeJbHBIM 3apsioM B
IeHTpe 3eMJIH # MOJOXUTENbHbIM Ha mepu(epuu yepes maasMy yCTaHOBAT-
CA JTUHHHU CUJBHOTO BJIEKTPHYECKOr0 IoJfA. PaccMarpuBas MaHTHIO Kak Npo-
BOAHUK, a KOPY KaK IUIIEKTPHK, MBl NIPUAEM K PacCMOTPEHHIO IBYXCJOHHO-
r0 KOHJIEHCATOpa M JIBOHHEIX C/J10€B y MOBePXHOCTH 00KAaAoK. Ecau Ha BHYT-
peHHell CTOpOHe TPaHUUB! AApa U MaHTHH (B 30He L) ¢uuTaTh COCPENCTOUYEH-
HBIM IIOJIOXKUTEJbHLIH 3apsii, TO {paccMOTPeHHe SBJISHHH BJEKTPOCTaTHYe-
CKOH MHAYKLUY B IPOBOJIHUKE U THIJIGKTPHUYCCKOH NOJADH3allHH MPHBOJUT K
BBIBOJLY OTHOCHTEJIbHO 3HAKa 3apsja Ha TpaHuile xopa—aTtMmocdepa, HaxoAd-
HIEMYCSa B NPOTHBOPEUUH C MPaKTHKOH. DTa TPYAHOCTb CHHMAETCHA MPH Mpe-
obsajamuleM BJAUSHUM HA Uiponecc AudQepeHIHaly m1asMbl g1pa DpaBH-
TAUHOHHBIX CUJI M 00PAa30BaHUA mepupepuiHoro 3JeKTPHYECKOro 3apdaia.

Hpyro#i myTh, OPHEHTUPYIOULMHACH HA YHCTO OIBITHBIE DPOBEPKH Pe3yJb-
TATOB, 3aK/IIOUaeTcsl B OTKAa3e OT PACCMOTPEHHS MBOHHBIX 3JIEKTPHUECKHX
CJIOEB M y4eTe PeaibHbIX COOTHOWIEHUH [M3TeKTPHYECKHX CBOHCTB H TIPOBO-
IHMOCTH Teocdep, AOCTYIIHBIX U3YYEHHIO (BepPXHHe DOPH3DHTH KOPHl H MaH-
THH, atMocdepa).
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PaccMoTpentoe Bbillle COCTOSIHUE I1A3MBL B AIpe He OyjeT XapaKkTepu-
30BaThCS TEMJOBBIM PaBHOBECHEM NDH JaHHOH TeMrepatype M OLHHAKOBOH
KOHIEHTPAIHEH MOJOXKHUTENbHBX ‘H OTPHIATEAbHEIX 3apsI0B, KaK 3TO HOp-
MaJbHO MpUCYlle HeBO3MYyIlenHoH nynasme. [lepudepus sapa 3emuu obora-
ICHA MOIOXKHMTEJBHEIMY BapsiiaMy, a €T0 UeHTpaJdbHbele 06IaCTH — BJEKTPO-
HamH. PaBnoBecyie B cuCTeMe IIDH 33aJlaHHOH TeMiepaType M pacrpereeHnH
KOHLEHTDAUMH B o0beMe HIOCTHNAETCH IpH OIPEeleSeHHOM COOTHOLUISHHH
3JIEKTPOCTATHYOCKNX, [PaBHTALHOHHBIX, LEHTPOOEKHBIX M MATHHTHHRX CHJI,
AEHCTBYIOUIMX Ha yYacTHHH, 'O6beMHBIl OTpULATENbHBIH, HEeKOMISHCHDPOBaH-
HBIH 32ps1j B LeHTpe 3eMJTH B OKBATOPHAJbHOH objacTd 06pa3yeT BHeNIHee
3JIEKTPUUECKOEe 110JIe, 'CHJAOBBIe JIMHHHY KOTOPOIO PaclpOCTPAHSIOTCS CKBO3b
OJYIIPOBOAHMKOBYIO, MAPHUTHYIO H AUITSKTPHUIECKYIO KOpYy 3eMuHu, oGpasys
BHeUIHee BJeKTpHYecKoe noJe. B paccmampuBaemoil cxeme Ha OCHOBe [Jias-
MEHHOro fapa 3eMJU M LeHTpoOexkKHON cenapanun 3apsatoB o6 bacHseTcs H
COXpaHeHHe OCTATOYHOIO OTPHIIATENBHOrO 3apsna 3eMaH. DKpaHupylolilee
NleHCTBHEe CHJBHOTO TOJOKHUTENABHONO 3JEKTPHUYECKOTO 3apsi/jia, Bpaulatolle-
rocst B SKBATOPHAJBHOH TVIOCKOCTH, JIOJMXKHO 3HAUUTENbHO OCAAa0HTh MU [10-
racuTh JIEKTPHYECKOE noJe 00beMHOr0o oTpullaTenbioTo 3apana. Ha semuon
NOBEPXHOCTH 'B INIOCKOCTH 2KBaTOpa JAO0JXHA OLITb TeHb OT 3TOMO 3KpaHa.
Ho3ToMy MOXKHO OXKHIATb, 4TO MOCTOSIHHOE 3JEKTPUYeCKOe Tojde 3eMJH B
006J1aCTH KRATOPa HOPMAJbHO JOJKHO ObITb MeHblle, yeM B TOJSPHBIX 00-
aactax. [lockoapky ymoMsiHyTOe Bhlile GOJbLMAHOBCKOE pachpeiesneHHe
JacTHL, HeoOA3aTeJbHO HLOJIXKHO ObITh CHMMETPUYHO, TO B 0OLIeM ciayuae
cieslyer qpe/nogaraTb HaJHuHe TeHeH CXOIHOro IIPOHCXOK AeH .

K § 4. TeoperHueckoe u NpUKJIaaHOe 3HAYEHHE,
NyTH 060CHOBAHHUSI U MPOBEPKU FUNOTE3bI

Teopus npoucxoxk/eHHs MANHUTHOLO MOJS 3eMJAH JOJKHA OMUCHIBATDH
MEXaHH3M BO3HMKHOBEHHS U CUCTEMY JBUKEHUS 3aPSAOB B Aape 3eMJaH, Oc-
HOBbIBasICh Ha CBOHCTBAX €ro BellecTsa. [IpaBHIbHAA Teopus reoMarHeTHs3-
Ma [103BOJISIeT JeaaTb BEIBOAbI 0 YIpOUeccax B A71pe, ero CocTaBe ¥ (H3HYe-
CKOM COCTOSIHHH BELLeCTBa.

Wuepuubnno-naasMeHHass rdloTe3a YA0BJAETBOPAET 3THM TPeSOBaHHAM,
B nactosiee BpeMs B ee paMKax YAaJ0Ch KaYECTBEHHO OOBSACHUTb NPOHUC-
X0K/JeHue OCHOBHOINO JMIOJABHOrO MCTOYHWKA MarHHUTHOLO IOAS 3eMJH Jil-
G0 HEMOCPeACTBEHHO MATHHTHLIM 3(deKToM AHddepeHnanuy naasMul B CH-
JOBOM TiOJIe, JubO0 NyTeM PacCMOTPeHHs ITorc 3¢ @eKTa KaK HCTOYHHKA
MArHUTHOTO TOJf, B KOTOPOM I[IPOHCXOTHT CaMOBO3OYKIeHHe AHHAMO THIA
['epiienbepra-Bynanapna [3]. ¥aanocs takxe kKadecTBeHHO OODBACHHTD TaKHe
ABJEHHSA, XaK Apel( MarHUTHHIX IIOJMIOCOB, 3aMajHblil Jpeidd LHeHTPOB BEKO-
BbIX BapHallMi, MHBEDCHH TIPOUCXOXKTEHUST HEIHTOIBHON Ccaaratoled,

Benencrsue B3aumoAedcTBHA HeAP © KOCMOCA NPOUCXOAMT IIEPEXOL
3HepruM U3 00/1aCTH OKOJO3EMHOIO NPOCTPAHCTBA B 3eMHble Heqpa, paso-
TpeBaHue I1a3Mbl B 30He £ M B KOHCUHOM CueTe MOJTOTpeBaHMe Hallel MJa-
HeTbl 3a cueT sHeprud CoaHNa U SHEPTHH M3 OKOJO3EMHODO MPOCTPAHCTRA.

Crenyer gyMarb, YTO MJAa3MEHHOMY COOTHOMIEHHIO BEHISCTBa BO BHEIL-
HeM sjape £ 4 mnepexogHoM c1oe F, ©yayT OBOHCTBEHHBI TJA3MeHHBIE KoJe-
baHusi ¢ MACTOTOH, ONpeAeNseMOil KOHUEHTPAlHeldl SIeKTPOHOB. DTH (CI0H
AO/IZKHEL 00J131aTh TakXe paJHOBOJHOBOIHBIMH CBOACTBAMHU. [T03TOMY 30H-
JIMpOBaHie IyasMentoro caost E 1 F Bo3MOKHO OBIIO Gbl ¢ NOMOINBIO 3JI€eK-
TpoMaruuTHbix BoaH. [lox peficTBueM Ko/seOaTeNbHBIX ABMKEHHUH NJIa3MbI
YaCTHIL ‘B MJa3Me MOryT 00pa3oBbIBATh BHYTPEHHHE IJSKTPHUECKHE TIOJS.
[Tox me#icTBHeM TOKOB, POTEKAIOUMX [0 TPAHULE NJIA3MbL, OYAYT BOZHUKATD
BHYTPeHHYe 1 BHellHWe MAarHuTHble noas. IlajeHue ympymux mpoLosibHBIX
BOJIH Tina P #a cnofl £, 3amoiHeHHbIH TJ1a3MOH, JIOJIXKHO COMNPOBOXKAATLCA
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BOSHHKHOBEHHEM pacCMOTPEHHBIX ‘BhIlie MAFHHTO-PHIPOAHHAMAYESCKHX KO-
aefaHui HU3KOH WaCTOTHI, MaJONONIOUIaeMbIX B TOPHBEIX mopofax. MoxHo
NIOCTaBUTh ONBITHL MO YJaBAHBAHHIO TAKHX 9JEKTPOMAaPHHTHHIX BOJH, H3JIY-
yaeMbIX mIasmoi u3 cios E, Korna Ha Hee majaloT yupyrue BosHel. B aToM
3aKJAI0UAETCH U OAUH U3 (IyTeH IPOBEPKH THIIOTE3H.

HsmepeHus HapsXKeHHOCTH MaTHATHOTO 05 BOJH3H JIyHBI ¢ TOMOILBIO
COBETCKHX aBTOMATHYECKHX CTAaHHUH cepuy «JIyHa» MO3BOJUIN CASNATH BBI-
BOJ 00 OTCYTCTBHH COOCTBEHHOTO MATHHTHOIO M10JA ¥ MATHUTHBEIX TOJIOCOB
y JIynel [TosTomy He OBLIO M U3MEHEHHH MarHHTHOH HATIPAXKEHHOCTH ¢ pac-
CTOSIHHEM 10KOJI0 3TOno Teaa. [lo cBoeit mpupoje ciaGoe MarHUTHOE HOJE
JlyHsl, KoTOpoe cocraBasier 24—38 raMM, B TO BpeMs Kak y 3eMJIH OHO Me-
usierca ot 30000 go 74000 ramM, ‘MOXKHO CUHUTATH MEXMJAHETHBIM TIOJNEM,
nepopmupoBansbeiM JIynoi [18].

B ipesyabtaTe HcecaeL0BaHHA OKOJOMIAHETHOrO [POCTPAHCTBA Y TJIaHe-
Thl Benepa ¢ moMoIlbIO ABTOMaTHYeCKOH cTaHui «BeHnepa-4» ycraHoBmeHo,
YTO COGCTBeHHOE MANHHTHOE HoJje y maaHeThl BeHepa MpaKTHUeCKH OTCYTCT-
Byer. Ilo BTOH mpHYHHE Y MaHeTBl BeHepa OTCYTCTBYIOT M IpafHAMOHHbBIE
nogca [19]. OrcyrcTBHe COGCTBEHHONO MAaTHHUTHOTO TOJSA Y MaJblx HeGecHblX
TeJ, HampuMmep, y JIYHBI, NO3BOJSET CAeNaTh BbIBOJ 00 OTCYTCTBHH TIIa3MeH-
HOTO Aapa y 5Tux HebecHbIX Teq. [lo 910l mpuyuHe cjaenyeTr OXULATh, HUTO
COOCTBEHHOIG 3JEKTPHYSCKOTO U MAaTHUTHOTO moJsd He OyAeT U y TIJIaHeThl
MepKypuii, HMeIoLel MaJdyI0 Maccy.

B KpucTraliH4decKHX MOPOLAaX U OpeKUHAX, MOCTABJEHHBIX «Ammoso-
nom-11», obHapyKeHa NPHPOLHAs OCTATOUHAS HaMarHHYEHHOCTb. DTH HaH-
Hble ‘CBHJETeJbCTBYIOT, 4TO B [IPOLWIbIe 3M0XH JIyHa MOIVIA HMEeThb MArHHUT-
HO€ noJjie ¢ HanpaXeHHOCTbIO, COCTABJ/AIOIIEH HECKOAbKO TIPOIEHTOB OT 3€M-
Horo noas. ManHutaoe nose JIyHw, cyliecTBOBaBIIee 3,7 MJpPA. JeT Hasal,
MOT/10 BO3HUKHYTH B PE3yJbTaTe TOKOB NP ABHKEHHUH KHUAKUX Help JIyHBbI,
BO3/IEACTBHS 3€MHONO MAaTHHTHOTO TOJS B Te BpeMeHa, Korja JlyHa Oblia
6muxe k 3emae [20]. OrcyrcTsie cOBCTBOHHOTO MACHHUTHOIO MOJS, BEPOST-
HO, He HCKJIIOYaeT HaAWYusA [JIa3MEHHOIO sapa y 6oJiee KPYIHBIX HebecHbIX
TeJ. He mpoTHBOpeYHT HHEPUHOHHO-IA3MEHHON TUIIOTEe3e, HATIPUMEP, OTCYT-
CTBHE MATHHTHOTO 110JI y IJaHeThl BeHepa, mMeloiled pasMepnl H Maccy,
[IOYTH PaBHBIe paaMmepaM i Macce 3eMJU. B camom pejie, mo HalieHd THIOTe-
3e, BHelIHee MaTHUTHOe MoJjie 3eMJH CO3LaeTcs HaMarHHUeHHBIMH TOoPOXaMHU
KOppl. Y Benepbl kopa ropsuas: oHa H3XOMUTCS NPU TeMIepaType Bbillle
Toukn Kropu. Bropoe o6crositenbcmBo, 06ycaoBIUBAIONIee Majoe 3HAYEHUE
MarHuTHOro noas Beneprl, ompenensercs TeMm, 4TO 3Ta IJIaHETa BpallaeTcs
OYTH B JABECTH Da3 MeAJeHHee, ueM 3eMJs. JTO ONPeIeNaeT COOTBETCTBEH-
HO yMEeHbIIeHHe 3HaYeHHH TOKAa ¥ MaTHUTHOTO [IOTOKA BLOJIb OCH 3TOH fljlaHe-
TBbl 'He MEHbIlLe, WeM Ha YIBa MOPSIKA, M0 CGPABHEHHIO C 3€MHBIMH. 3HAYEHHE
MarHHUTHONO [I0TOKA, MOJy4YaeMOe [IpH 3TUX YCJAOGBHAX, MaJ0 U OHO, BepOAT-
HO, TPYAHOH3MepHMO NpunbopaMu, NpPeAHA3HAUEHHBIMH ]S 3THX LeNei.

C nomoubi0 KOCMUUECKHX annapatoB «Benepa-4» u «Mapunep-5», 3a-
nylleHHbX B cTOPOHY- BeHepnl B 1967 r., 6bL10 yCTaHOBJIEHO, YTO V 3TOH MJ1a-
HeThl HET 3aMEeTHODO MATHHTHOTO IIOJS JUNOAbHOK mpupoAp [21]. Hamnuue
cobcTBeHHOr0 MarHuTHOro arogisi ‘CoslHIla TakiKe SIBJAETCA (CJAELCTBHEM BO3-
HUKHOBEHHS MarHHTHOIO I10J15 NIPHU PeryJsipHOM KPyIOBOM ABUMKEHUH YaCTHIL
fiJ1a3Mbl M HaJOXKeHHUs MaTHUTHBIX MoJeH HeperyaapHEX TOKoB B Tesie CoiH-
ua. Caeayer OKHIATL HAJHUHUS CHABLHEIX COGCTBEHHBIX 3JIEKTPHYECKHX H
MarHuTHBIX mosed y I0muTepa, Goabinas Macca KOTOPOro ¢GycaoBIMBAET Ha-
JIpuKe yCIOBHH 1715 BO3MOMKHOCTH CYLIECTBOBAHMS TWIA3MEHHOTQ siApa mia-
HeTbl 6OJIBIIOTO PajHUyca. .

BeposATHO, MOXKHO BBICKA3aTh ¥ 00paTHOE MOJOKEHUE, UTO Hagudue cob-
CTBEHHOI'O 3JIEKTPHUECKOrO0 ¢ MAarHUTHOTO moJjefl NJaHeTH Mo3BoJseT Ay-
MaTb, YTO TeJO COCTOMT M3 IJIA3MbI MJIH Y TAKONO HEGECHOTO Teaa HMeercs
Bpauatouleecs ¢ 60/IbUIOH CKOPOCTBIO TIJ1a3MEHHOE SIPO.
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CymecTBYIOT KB OCHOBHble KOCMOJIOTHYECKHE [HIIOTE3bI IBOJIONUH He-
Gecubix ey, OaHa U3 HAX WCXOMAUT M3 TPaBUTALMOHHOrO CXKaTUs U Harpesa-
HHS Tes, APYras — U3 PaCLIMPEHUs ¥ OXJMaxJAeHus TeJd. B mpernosaraemMoi
THIIOTE3e PACCMaTPUBAIOT HMCXOJHOE CXKaThe U pasonpeBaHHe A0 TeMilepa-
Typ, Mpu KOTOPBIX HAUMHAIOTCH TEPMOsAepHble peaklnd Ha sApax aTOMOB,
TpoTeKaHue peaKlHi H MepeBo/ BellecTBa B INa3MeHHoe cocTosnue. Taknm
06pa3oM, ofe PUIOTE3bl MOTYT ObITh MPHIOMKEHBl JIsl OOBSACHEHHA ONpe/e-
JIeHHBIX cTaAuil pasBuTHd HeOeCHOrQ TeJa.

MaJble HeGecHBle Tesa, He HMEllde Nia3MeHHONo siapa, OYAyT OCTbl-
BaTh ¥ CxKuMaThes. Tesa GOJAbIIOH Macchl, HMeIOllHe MAasMeHHoe Sapo, Oy-
IYT Pa3BUBATHCA N0 GOJIEe CIOKHOMY 3aKOHY, OTNPEeNeIseMOMy Maccol Tena
¥ 3aMacaMy IPaBUTALMOHHON SHEPTHH CHCTEMBL.

[Tox meficTBHEM BBICOKOIO JaBJeHHst BO3MOMKHbBI sjI@¢pHbIE MPOLECCH, Ha-
npumep, K — 3axsar [22], o6pasopaHue pagyOaKTHBHLIX ALEP B MWIA3MEH-
HOM IleHTpe IJIaHeTHl. SlApa palHOaKTUBHBIX aTOMOB MHIDHDYIOT Ha mepH-
(epuio, 3axBaThiBas Ha TPaHHIe MIasMbl HeoOXolHMOe AJsl pPaBHOBECHOIO
COCTOSIHHS CHCTEMB! UHCJIO 3JeKTpOHOB ¥ ofpa3ys atoM. [loToxaMu BellecT-
B4 B MaHTHM [PaUKajbHEe aTOMbl PA3HOCATCA 10 00beMy HeGeCHOTO Tesa.
PamuoakTHBHBI pacnaj 3THX ATOMOB MOJUIEPKUBAET TENVIOBOH OasaHc He-
GecHOro Teja Ha ompeleqenHoM ypoBHe. [Ipenmosnaraercs, 1to 00pasoBatme
PaJHOAKTABHLIX fI/leD aTOMOB SBJAETCS HENPEphIBHLIM IPONECCOM M0 TeX
1op, IoKa Macca Tella CO31aeT B LleHTpe AaB/ieHHe B MHIIMOHLL atMmochep,
Heo6XoAuMOe st 0Gpas30BaHUSA MJIAa3Mbl M IPOTEKAHHA BHYTPHUALEPHDIX MIPO-
ILeCCOB.

Funotesa 06 3BOJIOIUH MIaHETH JOJKHA OTBETHTb HA MHOTHE BONPOCH,
HO TJIaBHOE — 5TO TeNJI0BOM Gaanc Hebecnoro Tena. Temnopoil Gananc o6b-
scHsieT (H3HYeCKHe (CBORCTBA TeJd, €U0 CTPOeHHe M XHMHYCOKHH COCTaB,
NaJbHEALIVIO 9BONIONHI0 OXJaXKAeHHsl M Pa3orpeBaHus Tead. OnucbiBaeMas
HIOTE3a HCXOTHT TOJABKO M3 OOBEKTHBHBIX MPEIIOCHUIOK CYLIECTBOBAHNS
MacChl J1aHeTHl ¥ TPABUTAllul KaK CBOHCTBA MaTepHH.

[Tokasano, 4TO 3HEPrHH, BHIEAAIONEACH MPH CKATHU, HEeLOoCTamO4HO,
yTo6Bl OGBACHHTL TelJaoByo ssoionuio 3emad. Crefyer AONOJNHHTD 3TY
BeJHUUHY SHEprueil ALepHOr0 AeJeHud M TepMOsilepHOH, KoTopas BbILeJs-
eTcsl MpH CKaTuH. Bo3MOXKXHO TOBOPHTE O QUIYKTYy2UHH TIOTHOCTA B IVIA3Me.
TIpn BHCOKOH MECTHOH TUIOTHOCTH /IA3MbI TaK0H, Kak Ha ‘CoJHIle, [pOoHCXo-
AT TepMOslepHble MPOLECCH H BHISJEHHe SHEPTHH B 9TOM oO0neMe. J aB-
JeHHe | TeMIlepaTypa U3MEHSIOT XUMHUYECKHe CBOMCTBA S/1EMEHTOB, MOLYT
06yCIOBUTD MPOTEKAHUE SAEPHBIX M TePMOsJeDHBIX TPOLeCCOB, KOTOPblE H3-
MEHSIIOT XMMHYEeCKHH CcoCTaB MAAHEeTbl # MOALSDKUBAIOT BLHICOKYIO TEMIepa-
TYpY HeGecHOTo Tesa. DTH MPOLLECCHl BO3MOMKHDI IIPU HEOOXO/UMOM YCIIOBHH,
4TO6Bl Macca NaHeTHl GblIa He MeHbllle onpefeiennoro anausenus M,. Ec-
JY Macca IJaHeThl MeHbine My, TO TenO OCThIBaeT, Konia B HEM 3aKOHYATCHA
IPOLECCHl paAHOaKTHBHOrO Paciaja.

Korna macca Tena 6yzner Goabiue My, HO Menblie My, To B m1a3MeHHOM
fipe miameThl GYAYT MATH SIepHblE MPOLECCH U 00pa3OBaHHe HOBHIX XMMH-
YECKHX 3/JeMEHTOB, MUTPHpYIOLIMX Ha nepudepuio. Korga macca tena Gyner
oueHb BeauKa, oasuie My, Kak y Connna s IOnutepa, To B MJIa3MeHHOM
siape Tesna GyAyT MPOTEKaTh OypHble MIPOUSCCH PAa3OrPeBaHUs.

Hamu 6buta paspaoraHa ©Bsisb NpeAcTaBJEHHH O TJIa3MEHHOM CTpoe-
HUH SiApA € YUEHHEM O TIPOHCXOXKIEHUM HJIEKTPH3aIlMH 3E€MHBIX HEApP, 3JIeK-
TPHYECKHX PaspsifoB B 3eMJe, pacnpeieieHue pajuoaKTHBHbIX H30TONOB H
H3JyYeHHH, a TaKke TEeNJOBBIX [OJef MJaHeTH. YKa3aHO NpHKNaHOe 3HA-
yeHHe 5THX NpobJjeM H NyTH 000CHOBAHUA K IPOBEPKH IHIIOTE3bl HA sToil
OCHOBE.

B manbueiiineM HE0OXOZUMO PAacCMOTPETb CTPOro KOMUYECTBEHHOE ONH-
caHue IpOILleccoB B sape HeGecHOro Tela Ha OCHOBE MJIa3MeHHLIX MpeicTas-
nenuii. Heo6XoruMo TakikKe ONMBITHOE MOJTBEPXKACSHHE STHX IPENCTABIEHHI.
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[lnasmensoe spo BeuiedéTBHe HEOLHOPOAHOCTH JOKATH3YIOUMXCA B HEM
MarHuTHBEIX [oJiedl mpeacTrasiser ¢ofoil cpely HeOAHOPOIHYIO U AHU3OTPOI-
HYI0 B OTHOLIEHHH CKOPOCTH DacHpOCTPaHeHUs CeHCMUYeCKUX (MAarHUTO-TH-
APONMHAMHUYECKHX W MAarHMTO-3BYKOBBIX) BoJH. [locnelnHee DoJi:KHO mpo-
SIBUTBCS B BABHCHMOCTH {11 160JIbIIHX AMHLEHTPAJLHEIX ‘PACCTOTHHA BpeMeHH
mpobera BOJHBL MO MYTH YIJa BbIXOXA Jydell M KaxKyluedcs CKOPOCTH OT reo-
MArHUTHBIX IDHPOT W JOJINOT Odara 3eMJeTPACeHHs H TOYKH HalJloleHHus.
CyutecTBoBaHHe TaKOH 3aBHCHMOCTH BECbMa BePOATHO, HGO WM3BECTHO, UTO
Mg O0NBIUMX 3SOULEHTPAJIbHBIX iPACCTOSHUHA 9TH BeJUUHHBl HCILITHIBAIOT
3HauyHTeNbHbie Bapuanmu [3].

Ecnn 611 yaamocs Ha OCHOBE HHEPIUOHHO-IA3MEHHBIX TPENCTABACHHH
BBECTH B YpaBHEeHHe CeHCMMYECKOro Jyya AJs KOAKCHAJIBHO CEepHIECKH He-
OJIHOPOJHOA CpeNbl MarHUTO-IHIPOAUHAMHYECKHE [OMPABKH, yMEHbIIA-
UlMe BbILEYNOMAHYTble pa36opbl ONBITHEIX JaHHBIX ¥ COOTBETCTBEHHO CHH-
KaIoUlHe TOTPEeUIHOCTH OlpefeeH s MOoJOKeHHs 0UanoB yaJeHHEIX 3emJe-
TPACEHHH, TO 5T0 ABUJIOCH Obl M HAJEXKHEHIIUM JOKA3aTEJILCTBOM IHIIOTE3H,
Taxas paGora uMena 6bl MPUKJIATHOEe 3HaueHnue. [IPsIMON Jiyd BOJHBI, pac-
IpOCTPpaHAIOIIKICA Yepes ALPO' 151 GONBIIUX IMUMESHTPAJbHbIX PACCTOAHUI,
Oyner sBaATbCA OpaxmcToxponoil. Homonp3oBanne 3THX BOJH MMEET TIpe-
HMYIIeCTBa Mepel PadoTol ¢ TIOBEPXHOCTHEIMM BOJHAMHE, TaK KaK IIpH 3TOM
toJrynaercss GOJbLIOH BBIMI'DBIII BO BpPEMEHHU IIPHXOJA CUTHAJNA W OMEepPATHB-
HOCTH Yy4eTa <CeHcMHYecKOR wmH(popmanuu. [TocnenrHee BecbMa BaXKHO IpH
NPOEKTHPOBAHKMH ABTOMATHUSCKUX 'CHCTEM ' (perucTpaluu) U o0paboTKi ceif-
CMHUYECKHX CHNHAJIOB, B YaCTHOCTH «06OJbLUIMNX CEHCMHYECKHX IPYIIs. *

B oanmom w3 mocseHHX HCCA€LOBaHHi € MOMOIIBI DBM paccmoTpeno
nsiTh MUATHOHOB Mogenedt 3emau [23]. [TonyueHHble pe3ysabTaThl CONOCTAB-
JSAMCH ¢ IapaMeTpaMy MUFaHeThl: MOMEHTOM HHEDIUHH, Maccol 3eMJH, ¢Ko-
POCTBIO MPOJOJBHBIX H TONEPEYHHIX CEHCMHYECKUX BOJIH, paclpelejeHeM
INIOTHOCTH ‘B MAHTHH, INIOTHOCTBIO SiApa H MPOY., YTO [O3BOJHIO OTOOPATH
TPH MpaBronofoGHBIX Moaend. COrIacHO 5THM 'TPeM MOAENSIM pajHyc Sapa
ompenener 1280 xu, 1. e. Ha 18—22 xu Goabie obuenpuusatoro. [1I0THOCTDL
BHYTPeHHOro smpa mocruraer 13,3—I13,7 2/cm® BmecTo mpunsiTeix 12 2f/cmd.

3Havenue MIOTHOCTH BELECTBA B HAPYKHOM SAIPe, KOTOPOe HMCeCAeN0Ba-
tesnb @. [Ipecc cuuraer XKWIKUM, HaxoLuTCsa B mpegenax 9,4—10,0 e/cm3. Tlo
3THM pe3y/bTaTaM BEPXHASA MaHTHs CHJIBHO HEOAHOPOAHA KaK B BEPTHKAJb-
HOM, TaK ¥ B POPH30HTAJBHOM HAaNpPaBJEHHAX, yTo, mo MHeHuio @. IIpecca,
SIBJISIETCA CJIEACTBHEM HECTaOW/IbHOCTH, BHI3BIBA€MONH BYJKAHH3MOM, Ceil-
CMHYECKHUMHU BOJIHAMH, BapHaLHeH TEIVIOBOTO M MaTHUTHBIX NOTOKOB. Moaenn -
3eMsiu ¢ MIIa3MeHHBIM SIAPOM, BHAMMO, He [paccMaTpuBajack. [lnasMenHas
TUNOTe3a siipa HyX/JaeTcs B AaJbHeHIIeM TeopeTHYeCKOM OGOCHOBAHHH, KO-
JINYECTBEHHOM OMNHCAHHH ABJAEHHH, 00BbSCHEHHOH MOKa JHIIbL KaueCTBEHHO, U
B ONBITHOH MIPOBEpPKe ee cJeJCTBUH, MyTeM COMOCTAaBJEHUS ¢ JAHHBIMH CeH-
CMOJIOTHH 1 HAOJIONEeH s SIeKTPOMaTHUTHODO HOJS 3eMJIH.

Asrop 6marogapen T .JO. MonueBckol 3a TOMOIlb B BHIIOJHEHHH Ma-
TeMaTHYECKHX BBIUMCAeHHH U pou. JI, A. 3auiuHcKkoMy 8a 0OCYXKjueHue Ma-
TEPHAJIOB H TIPEJJIOXKeHHH 1o paboTe, 4aCTb M3 KOTOPHIX OTpaxeHa B 3TOH
CTaTkbe. :
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