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Micaup iHTEHCUBHO AOCAIAKYBaAu y 1959—1976 pp., Koau OyAo TOOYAOBAHO IIeplili Teo-
dizuuni MopeAi Hioro Happ. AaHi MicstuHOI ceticMoAaorii, rpaBimMeTpii, Tonmorpadii #1 ceaernoaorii
YiTKO BKa3yIOTh Ha HasBHICTbh 3HAYHUX HEOAHOPiAHOCTEeN y Micg4HiM Kopi Ta MaHTii. [TpoTe,
Marouu 4 cericMorpadu Ta OAMHUYHI MarHITOMETPH, BAAAOCH IOOYAYBATH AUIIIe IIONIEePeAHi cde-
puuHO-cuMeTpuyHi 1D MOoaeAl CeCMIYHMX IIBUAKOCTEN Ta MUTOMOL eA€KTPOIIPOBIAHOCTI. EAeKT-
pomarHiTHe (EM) 30HAYBaHHSA Mics1g BUKOPHCTOBYE Bapiariil IepBUHHOTO Mi’KIIAQHETHOT'O Mar-
HITHOTO MOA$, IKe BUMipIOIOTh OpOiTaABHUM MarHiTOMETPOM i BBa)KalOTh BXiAHMM CUTHAAOM, a
TaKO>K Bapiallil BTODHHHOr'O MartiTHOTO IIOASI CTPYMiB, iHAYKOBaHMX y IIpOBipAHUX IIapax Mics-
1151, SIKe BUMipIOIOTh Ha MOoBepxHi Micalld i BBayKaloTh BUXiAHMM CUTHAAOM. 3a ITUMU AQHUMHU 00-
YHCAIOIOTH IIePEeXiAHY XapaKTEePUCTUKY (4aCTOTHY abo IMITyABCHY) HaAp Micans — 1Moro yHK-
1Ii10 BIAKAUKY, 3@ IKOIO PO3B'S13YIOTh O0epHEHY 3aAauy — 3HAXOAKEHHS 3aA€’KHOCTI eAeKTPO-
MIPOBIAHOCTI Bia TAMOUHU. Y CTATTi AOCAiAKeHO (isnuHi actiekT EM 30HAyBaHHS, 0OrOBOPEHO
1oro oOMes>KeHHs Ta TOAOBHE AJKEPEeAO MOXMOKU — Pi3Ka acuMeTpis OiAgMicsAYHOI TAa3MU Ha
AeHHOMY i HiuHOMY 60Kax Micsarg.

The Moon was intensively studied in 1959—1976, when the first geophysical models of the
Moon interior was created. Data of lunar seismology, gravity, topography, and selenology yield
clear understanding that lunar crust and mantle are substantially not uniform laterally. Never-
theless having quite few seismometers and magnetometers at the Moon, only spherically sym-
metric 1D preliminary models of seismic velocities and electrical conductivity were obtained.
Electromagnetic (EM) sounding of the Moon uses the variations of interplanetary magnetic
field (as input inducing field) measured by orbital magnetometer and secondary induced (out-
put) magnetic field measured at lunar surface. From this data, transfer function (in frequency or
time domain) of the Moon interior is calculated and inverse problem (lucking for conductivity
versus depth distribution) is solved. We consider physical aspects of EM sounding, discuss its
limitation and principal source of error — the asymmetry of daytime and nighttime near-the
Moon plasma.

BBepeHre — OCHOBHBIE Be€XH MCCAEAOBa-
HUA HeAP AyHBI. Ao cepepuHbl XX B. AyHY U3Y-
YaAU C ITOMOIIBIO TEAECKOIIOB U CIIEKTPAABHO -
TO aHaAM3a U300pakeHud B TeAeCKOTIe, K Hava-
Ay 1960-x MeTOAOM PaAHOacTPOHOMUU OBIA OIle-
HeH TelAOBOM ITOTOK U3 HeAp AyHBI. KoMmaekc-
HOe Teo(U3nIecKoe NCCAeAOBaHNe AYHBI Hada-
AOCH C TIOSIBA€HMEM KOCMHWYECKUX alllapaToB.

B auBape 1959 r. annapat “AyHa-1" npoirea
HaA MMOBEPXHOCTHIO AYHBI M YCTQHOBHUA, UTO Ha
AyHe HET MarHUTHOTO IIOASI, COIIOCTaBUMOTIO C
3eMHBIM. OceHnbplo 1959 r. “AyHa-2" pocTaBuAa
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Ha Ayny BeiMienr CCCP, a "Ayna-3" nepepana
Ha 3eMAIO IIepBble CHUMKU OOPATHOM CTOPOHBI
AyHBL. " AyHBEI-4—8" oTpabaTbIBaAl METOAUKY
MATKOM IIOCAAKM U, HaKoHell, "AyHa-9" B ¢es-
panre 1966 T. BBIIOAHUAA MATKOE IIPUAYHEHUE,
npoussena poTrorpadupoBaHNe U UCCAEAOBAHUE
CBOUCTB rpyHTa. OKa3anoch, 4TO Ha /\yHe HeT
O>KMAQBIIIETOCS MOIIHOTO CAOS NMBIAM. [Toche-
Ayromue "AyHBI" IIPOAOAKAAU POoTOrpaupoBa-
HUe, UCCAeAOBaHNEe MeXaHWYeCKUX U XuMudec-
KUX CBOMCTB I'PYHTOB B Pa3AWYHBIX ITYHKTaX II0-
capku. “AyHa-16" (1970) B3siAa KePH C AYHHBIM
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rpyaToM (350 MM) u3 Mopga V300uAua U BepHY-
Aach Ha 3eMato. “AyHa-17" (1970) pocTaBuAa Ha
IIOBEPXHOCTH AyHHI “"AyHOX0A-1", KOTOPBIU pa-
6otan 10,5 mecsiies, mpoiiiea 11 kM, o6caep0BaA
naoitapb 80 Teic. KB. M, cHAA 200 manopaMm, 20
TBIC. Ieti3a’Kel, UCCAeAOBAA XUMUYECKHUM COCTaB
rpyHTa. "AyHOXOA-2" (1973) mpoitea 37 KM, U3-
Mepsist AOTIOAHUTEABHO MarHUTHOE TIOAE, MCCAe-
AOBAA KpaTephl M Pa3AOMBI Ha IIyTU CAEAOBA-
Hud. [Tocrepume "Aynnl" (1972—1976) orbupa-
AM 0Opas31bl FPYHTa B PA3AMYHBIX IYHKTAX U AO-
CTaBASIAM UX Ha 3€MAIO AASI BCECTOPOHHErO WC-
CAEAOBAHUAL.

CIIIA, o Ha"any, cuAbHO oTcTaBasu oT CCCP,
U TOABKO B 1965 1. ux "30HA-3" oOaeTer AyHYy,
CAeAaB CHUMKU ee 00paTHOM CTOpPOHBI. OAHAKO
ecau CCCP Ha AyHe HCHOAB30BAA TOABKO PO-
oortel, CLIA caenranyt CTaBKy Ha ydacTHe SKUBBIX
AIOAEM U MOAYYUAU 3HAUUTEABHO OOABIINE BO3-
MOJKHOCTU B UCCAeAOBaHMU AyHEI. B wacTHOC-
TH, OHU YCTQHOBUAU CeMCMUYECKHe U MArHUT-
Hble cTaHnuu. 20 uroag 1969 r. Tpu aMepHKaH-
CKHUX aCTPOHABTAa AOCTUTAU OKOAOAYHHOM OpOH-
TBL. 3aT€M AYHHBIA MOAYAb C ABYMsI aCTPOHAaB-
Tamu (H. Apmcrponrom u 3. OAAPHUHEIM ) IIPHU-
AYHUAUCH B MOpe CIIOKOUCTBUA. ACTPOHABTHI yC-
TAHOBUAM CEMCMOCTAHIIAIO U B3sIAU OOPA3Lbl AYH-
HBIX TTIOpoA. Ha “Amnoanrone-12" 19 Hosa0pst 1969 T.
actpoHaBTsl KoHpaa u buH BEICAAUAUCE B OKea-
He Bypb. OHu cobparu 06pasnbl IOPOA, BBIIIOA-
HUAU CcelicMUYeCKHe U 3AeKTpPOMarHuTHHIEe Ha-
oAtopeHmd. " AmoAnOHEI-14, 15, 16, 17" ¢ BBICaa-
KOM acTpoHaBTOB (1971—1972): ycTaHOBKA celic-
MorpadoB, OTOOP AYHHBIX IIOPOA, U3yYEeHUE Mar-
HUTHOTO IIOASl, 3AEKTPOIPOBOAHOCTU AYHHOTO
TPYHTQ, TEIIAOBOTO IIOTOKQ, CUABI TSKECTH.

C 1959 o 1976 r. K AyHe OBIAO IIOCAQHO 54
KOpabas, n3 HUX 18 coBepUIMAU MATKYIO IIOCAA-
Ky, Ha 3eMAIO0 AOCTaBAeHO 400 KI AYHHBIX IIO-
poA, MHOTHE ThICcTYU (poTOrpauili U TEAEBU3U-
OHHBIX CHUMKOB, OTPOMHBIN OOBEM 3alIUCEeN CEeNC-
MorpadoB, MarHUTOMETPOB, U3MEPEHNN I'PABU-
TAIIMOHHOTO ITIOAS U TEIIAOBOI'O IIOTOKA.

B cepepune 70-X TOAOB YCHAUS KOCMHYEC-
KHUX Aep’KaB IIePEeKAIOYHANCH Ha NUCCAEAOBAHUA
IAaHeT U CITyTHUKOB FOnuTepa, reodgusndeckue
u3MepeHud Ha AyHe OBIAM IIOYTU IIPHOCTAHOB-
AeHBL. Celfyac HaMedaeTCsl aKTUBU3allusa UCCAe-
AOBaHUM Ha AyHe, B KOTOpbIX KpoMe CIIIA u
Poccuu yuactByror Kuraii, Anonua, Esponeii-
CKOe KOCMUYecKoe areHTCTBO, VIHAMA.

Huske paH KpaTKuil 0030p pe3yAbTaTOB HC-
CAEAOBaHUU AYHBI KOCMOXMMUYECKUMU U Pa3-
AUYHBIMU reo(pU3UIeCKUMU METOAAMM, CAEAYS
B OCHOBHOM MoHorpadusaMm [[arkun, 1978; Pyc-
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KoA, 1975], ctaTbsam u3 c6opHUKa [Kocmoxumus
..., 1975] u pabore [llIkypaToB u Ap., 2004]. Aa-
Aee PacCMOTPEHHI U IPOAaHAAN3UPOBAHLI PE3YADL-
TaThl ¥ IIEPCIEeKTUBBI UCCAEAOBAHUSI 3AEKTPO -
IIPOBOAHOCTHU /AYHBL

CeAeHOXMMHUYECKHE HCCAepoBaHusI. OG-
pasnbl AYHHEIX IOPOA COOpPaHBI B palOHAaX MO-
pel (mops CrnokoucTtsud, Aoxael, Acuocry, M30-
OUAUSA U OKeaHa byppk) ¥ B TpeX KOHTUHEHTAAb-
HBIX patoHax. O0pa3nbl BCECTOPOHHE UCCAEAO-
BaHBI B AYUIINX AabopaTopusax 3eMAu. Bce AyH-
HBIe 00pasIbl ABAIIOTCS U3BEPKEHHBIMU Oa3anb-
TaM¥, KOHTUHEHTaAbHBIEe 0a3aAbThL OOAEe APEB-
HHe — BO3pacT Ooaee 4 MADA AeT, MOpPCcKue Oa-
3aABTHEI H0OAEE MOAOABIE, TPUYEM OOITUPHEIE U3-
AUSHUSI MarM COXpaHUAMCH B BUAe paBHUH. [1o-
caepHre 3—3,5 MAPA AeT TEKTOHUYEeCKas aKTUB-
HOCTBb Ha /AyHe IpeAlioraraeTrcs caabou. Ipu
OTCYTCTBUU aTMOC(EPEI TPOIleCcCH BLIBETPUBA -
HUS Ha AyHe He IIPOHUCXOAAT ¥ TA@BHOM IPUYM-
HOU CPaBHUTEABHO HeOOABIINX U3MEeHeHUU pe-
Abeda ¥ MeTaMop(r3Ma MPUNOBEPXHOCTHHIX TT0-
POA cuuTaeTcCs NapAeHNe MEeTEOPUTOB. YAApHOe
B3PBIBHOE BO3AEUCTBUE MTAAQIONINX METEOPUTOB
COTIPOBOJKAAQETCS AOKAABHBIM IIOABEMOM TeMIIe-
pPaTyphl A0 HECKOABKUX TBHICSIY I'PAAyCOB U OC-
TeKASSHEeHMEM 4acTh4deK ObIBIIero 0azaabra. Ha-
CTHUIIBI, Pa3HOOOpa3Hble 10 OopMe U OKpacKe C
pasMepoM 3epeH B AOAM MHAAUMETpa, o6pasy-
IOT PETOAUT — IIOPOAY C COBEPIIEHHO HEOObIU-
HBIMU AAS 3€MHBIX IIOPOA CBOUCTBAMH. OTO YHU-
KaAbHOe ITOpHUCTOoe 0Opa3oBaHre — IIPOAYKT Me-
TEOPUTHOIO "BCHaxUBaHUA" U “"00AyBaHUA" COA-
HeuHBIM BeTpoM. OH OTAMYAeTCd OT 3€MHBIX IO-
POA Upe3BbIUaitHO HU3KOM TEIIAOIIPOBOAHOCTHIO
[(0,2—5) 102 kaa/(cM - ¢ - °C)] ¥ dAEKTpPOIpO-
BoAHOCTEIO [10 ~7—10 712 (Om-m) ~!]. TTaoTHOCTE
peroanta 1,4—1,8 r/cM3 IpU MOPUCTOCTH TIO-
psaKa 50 %. B ycAOBHAX TAYOOKOI'O AYHHOI'O BaKy-
yMa 4aCTUIIBl AYHHOTO TPyHTa OAaropapsl akTH-
BallMU ITIOBEPXHOCTU IPUOOPETAIOT BEICOKYIO KO-
re3MOHHYIO CIIOCOOHOCTD (mpumepHo 500 H/M2),
TIO3TOMY IIBIAB He ITIOAHUMAETCS IIPU e3A€ AYHO-
XOAOB U XOXKAEHUU acTpoHaBTOB. OAHAKO, OYAY-
4¥ IIepeHeCeHHBIMU B 3eMHYI0 aTMoc(depy U pa-
>Ke B aTMocdepy UHEePTHBIX Fa30B, PETOAUT Cpasy
obpalaeTcs B IIBIAb.

PeroAuTt nokphIBaeT BCIO TIOBEPXHOCTH AYHEI
croeM OT 2 A0 12 M, HM>)Ke Hero HaXOAUTCS TaK-
>Ke pe3yAbTaT MeTEeOPUTHOr0 MeTaMopdu3Ma —
CAOM OpeKuul, He CTOAb MEAKOAMCIIEPCHBIM, KaK
PeroAuT. OTU CAOM 00eCIednBAaIOT COXPaHeHue
TellAa B HepApaxX AYHBI, IIOCKOABKY TeMIIepaTyp-
HBIY TPAAMEHT Y oBepXHOCTH AyHbI 1—4 °C/M
(ma 3emae = 0,03 °C/M). IHTepecHO CpaBHUTH
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HCCAEAOBAHUE SAEKTPOITIPOBOAHOCTH AYHBI (MTOI'd U ITEPCITEKTHBEI)

COCTaB MOPCKHX M KOHTHHEHTAABHBIX Oa3anb-
TOB. MOpCKUe UMeIOT IOBBIIIEHHOEe COAepiKa-
Hue FeO (25 % — BABOe OoOAabllle 3eMHBIX Oa-
3aapTOB) U T1 0, (A0 13 % — mOYTH Ha IOPSIAOK
OOABIIIe YeM B 3eMHBIX 0a3aAbTax M Ha 2 MOPSA-
Ka DOABIIIe UeM B XOHAPUTaX (KaMeHHBIX MeTeo-
puTax)). KoHTHHeHTaAbHBIE OAa3aAbTHL (M3y4eHB]
caabo: Bcero no 3 paioHaM, XOTSI KOHTUHEHTHI
3aHUMAIOT OoAee 70 % NOBEPXHOCTU /AyHEI) UMe-
IOT BEICOKOE copeprkaHue CaO u Al,05; 1 HU3-
Koe copepxkanue FeO u TiO,. IToryden Takxe
OoraTeUIni MaTepUaA IO APYTUM dAeMeHTaM U
COEAVMHEHUSIM, II0 MUKPOJIAEMEHTaM 1 paAroaK-
THUBHEIM 3AeMeHTaM. baaropaps coxpaHeHHO 00-
paslioB B TeueHNe MUAAMAPAOB AET, AYHHBIE AQH-
HbIe B OIIpeAeAeHHBIX OTHOIIEHUSX TPEeACTaBHU-
TeAbHee 3eMHBIX U SIBASIOTCS IJeHHEeMHIINM AO-
IIOAHEHMEM K HUM AASI IOCTPOEHUSI TEOPUHU IBO-
AIOIIUH NAQHEeT 3€MHOM I'PYIIIHL.

CericMnuecKkue nccaepoBanus. Ceicmuuec-
Kie HaOAIOAeHMA Ha /\yHe HayaAuChb 21 HIOAS
1969 r. I'lepBas cTranimga mpopaboTara OKOAO Me-
cana. Muccun "Anoanos-12, 14, 15 u 16" ycra-
HOBUAU HAa BUAUMOM CTOPOHEe /\yHBI YeThIpe CeHC-
MHUUYeCKHe CTaHIUU. TpU U3 HUX pa3MelleHbl B
BeplIMHaX PaBHOCTOPOHHETO TPEYTOABHUKA CO
cropoHamMu 0oKoAO 1000 kv, ueTBepTasg — B 180 kM
OT OAHOU U3 HUX (puc. 1). BO3MOKHOCTU UCCAe-
AOBaHMS Ha TaKOU CETU OTpaHUYEHbl, TeM He Me-
Hee YAAAOCH ONPEAEAUTDh MapaMeTphl PsIAd AY-
HOTPSICEHUHN U IOAYYUTH 3aBUCUMOCTb CKOPOCTU
CeCMUYEeCKUX BOAH OT TAYOUHBEI.

Bo Bpems skcmepuniuii “ ATTOAAOHOB' TaKxke
OBIAY IIPDOBEAEHEI CEeICMUYECKUe UCCAEAOBAHUS
BepxHel 4acTH pa3pesa. [lepBoe peTarbHOE HC-
CAeAOBaHUeE CKOPOCTEeM IIPOAOABHBIX BOAH B AYH-
HOM I'PYHTe OBIAO IIPOBEAEHO B KOHTHHEHTaAb-
HoM patione Ppa-Maypo BO BpeMsi 3KCIIEAU -
nuu “AnoaroH-14". Tpu cericMoMeTpa 3aIuca-
AW TIOCTYKVMBaHWE acTPOHABTOB IIO TPYHTYy Ha
paccrogauu A0 100 M. CelicMorpaMMEL IPU OOAB-
IIUX pa3HocaxX OBIAW ITOAYUYEHBI IIPU B3AETe AYVH-
HOM KaOWHBI M C IIOMOIIBIO CIeUaAbHEBEIX I'pa-
HAT, B30OPBAHHBIX IOCAE OTAETa aCTPOHABTOB IO
KOMAaHAE C 3eMAU.

[Toxoxuil 3KCepuMeHT OBIA IPOBEAEH ac-
TpoHaBTaMu "“AMNOANOH-16" B KOHTUHEHTAABHOM
parioHe KpaTepa AeKapT. Beiau n3ydeHbI TAyOu-
HEI A0 200 M. HakoHel], BO BpeMs 3KCIEeAUTTUHN
"AmoaroH-17" B MOpcKOM patioHe TaBp-AUTTPOB
YAAQAOCH " OCBETUTBH" CTPOEHUE BEPXHUX CAOEB
AO TAYOMHEI 1,5 KM.

AYHOTPSICEHUSI MOJKHO Pa3AeAUTh Ha YeThIpe

TPYIIIEL
1. IlpuauBnble. Taybuna odaros oT 600 po
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Puc. 1. Kapra snuneHTpoB AyHOTpsiceHUM. Kpy-
JKKU — I[PUAUBHBIE, KPECTUKU — TEKTOHUYeC-
KHe, MaAblM KPY’>XOK — UYHCAO AYHOTPSICEHUH
MeHee 5 % OT obOuiero, cpepHuit — MeHee 10 %,
OoAabIIoN — Goaee 20 %, MOABIN KPY’KOK — TAY-
OUHA He OIpeAEeAeHa, 3aAUTHIM Ha 4YeTBEPTb —
rayouHa 500—600 KM, 3aAUTHIN HAIlOAOBUHY —
600—700 KM, 3aAMTHIM IIOAHOCTBIO — TAyOHWHA
700—900 kM. TpeyroaAbHUKaMu C COOTBETCTBYIO-
LIUMHU HOMepaMU IIOKa3aHbl CeiCMUYeCKUe CTaH-
nuu "' AMOAANOHOB".

800 KM, OHU KOHII€HTPUPYIOTCS BAOAB ABYX Ile-
peCeKaronXC BEITAHYTHIX 30H UPUHOU 100—
300 kM u panHOM 2000 KM. 30HBI IPUYPOUYEHHB] K
OKpauHaM AYHHBIX Mopel (puc. 1, 2). HUucao 3a-
PEerucTpUPOBAHHBIX IPUAUBHBIX AYHOTPSICEHUN
nopsgaka 700 B rop. MIX aKTUBHOCTbE OOHAPYKU-
BaeT U3MEHEeHUsd C IepuopoM 13,6 pAHel (IIono-
BUHA cupepudeckoro mecsiia) u 206 pAHel (COA-
HeuHbIe BO3MYILeHUA nepures AyHBI). DHeprusd,
BEIAeAdeMad B ouare, Bapsupyet oT 107 a0 109 spr
(marauTypa 0,5—1,3), cyMMapHas 3Heprus 3a roa,
coctaBasier 10'19—1012 5pr.

2. TekmoHuueckue. 3a IepBbIe ABa rojpa Ha-
OATOAEHUU OBIAO 3a(PUKCHUPOBAHO AMIIL 11 TOA-
YKOB, BEPOSITHO UMEIOIINX TEKTOHUYECKYIO IIPU-
poay (cM. puc. 1, 2). XapakTrepHass OCOOEHHOCTb
UX 3aIIMCeN — BBICOKOYACTOTHOCTD, YeM OHU pPe3-
KO OTAMYAQIOTCS KakK OT IPUAUBHBEIX AYHOTpsCe-
HUM, TaK U OT YAQPOB METEOPUTOB. DHEPIUs TeK-
TOHUYECKUX AYHOTPSICEHMU Ha HECKOABKO IIO-
PSAKOB BBHIIIE, YeM y IPUAWBHBIX: MarHUTYAQ
AOCTUTAET 4, 3@ TOA BBIAEASIETCS JHEPTUS IO-
psaka 101° opr. 3amucu TeKTOHMYECKHUX AYHO-
TPACEHUU (HapsAy C yAApPaMu KPYIIHBIX MeTeo-
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Collcuireckne CTanuin

= TMpsanmanke
. AVHOTPACEHHE

Puc. 2. CrpykTypa AYHBI 10 CeICMUYECKUM AQHHBIM
muccunt "Anoaron” [Adams, 2009].

PUTOB) MCIIOAB30BAHBI AAS U3y4eHUS TAOOaAb-
HOM CKOPOCTHOM CTPYKTYPBI AYHBEL

Bce BbIIBA€HHBIE TEKTOHMYECKNE AYHOTpSICe-
HHUS OKAa3aAUCh BHe CETU AYHHEBIX CelCMUYec-
KMX CTAHIIUU Ha PacCTOsHUAX OoAblle 600 KM:
10 u3 11 6BIAM 3aPUKCUPOBAHBI BCEMU CTaHITM-
aMu, A 4 13 11 onpepeneHBl AUIIL A3UMYT U
paccrosiHue, AAd 7 — KOOPAUHATHI (C TOYHOC-
TBIO 5°). AeBATEL IULEHTPOB PACIOAOKEHE Ha
nepugepun BUAUMOU CTOPOHBI AYHBI, ABA —
Ha oOpaTHOM (6e3 IBHOU CBSI3U C IMMOBEPXHOCT-
HBIMU CTPYKTypamu). [AyOmHa odaros omnpepae-
AeHa HETOUYHO, [10 XapaKTepy 3allliCH OAHOTO U3
CUABHBIX TEKTOHUYECKUX AYHOTPSICEHUMN IIOAY-
yeHa MaKCHMaAbHas OIleHKa 'AyOMHBI ero o4a-
ra — 300 kM, MUHUMaAbHad OIleHKa TAYOWHBI
0o4aroB 25 KM.

3. MemeopumHble — OT TAA€HUSI METeOpH-
TOB, @ TaK)Ke OCTAaTKOB KOCMUUYECKUX MOAYAeM
BECOM AO HECKOABKHMX TOHH. [TOCKOABKY KOOp-
AVHATHI IAA€HUM TOYHO U3BECTHHI, 10 3TUM CO-
OBITUSIM IIOAYYEHbI OCHOBHBIE PE3YABTAThI O TAY-
OWHHOM CTPOEeHUU AYHEL.

4. TepmaabHble — OT PE3KOTO pa3orpeBa AyH-
HOM ITIOBEPXHOCTH IIoCAe Bocxopa COAHIIG, MH-
TEHCUBHOCTDb MaAas, HaOAIOAQIOTCS AOKAABHO.

OCHOBHBIE Pe3yAbTaThl CECMUUECKUX UCCAe-
AOBaHUM Ha AyHe:

® II0BEPXHOCTD /AYHBI IOKPBIBAET PETOAUT
TOAIIIMHON 2—12 M CO CKOPOCTBIO pPacIpo-
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CTPaHEeHUs IIPOAOABHBIX CEMCMUYECKUX BOAH
nopsiaka 100 M/c 1 BBICOKOUW CEeHCMUYECKOU
AOOPOTHOCTBIO, €ro IIAOTHOCTE COCTaBAsieT 1,4
—1,8 /cm3;

® [I0A PErOAUTOM 3aA€Tal0OT OPEKYUU TOA-
muHoU 18—38 M cO CKOPOCTBLIO pacIpocTpa-

HEHUS TPOAOABHBEIX BOAH mopsiaka 300 m/c.

OTH IIOPOABI IOXO’KW Ha 0OAOMOYHBIE TIOPO-

ABI BOAM3U ByAKaHUYECKUX KPaTepoB, UX IIAO-

THOCTE 1,8—1,9 r/cM3;

® I0A PETOAUTOM U OPEeKUYMIMHU CKOPOCTH
pacrer, UHOrpa CKaukoobpasHo. Ha rayou-

He 200 M CKOPOCTB COCTABASET IIPUMEPHO

500 m/c, Ha oayTOpa KuAoMeTpax — 1 km/c,

elje HU)Xe B AYHHOU KOpe CKOPOCThH UMeeT

BeAMUnHYy 4—6 KM/C.

OTBeT Ha BoNpoC "ecTb AW y AyHBI Kopa?"
MO>KHO OBIAO AQTh TOABKO IIOCAE XOPOIIETO YAQ-
pa O AYHHYIO IIOBepXHOCTh. 13 masg 1972 r. B
142 kM OT celicMoCcTaHIIMU A-14 yIlaan MEeTeOPUT
pasMepoM 2 M co ckopoctheio 20 KM/c. Yaap
OBIA HACTOABKO CHUAEH, UTO 0O0Pa30BaACs KpaTep
amameTpoM 100 M. [Tpubops! Ha ceCMOCTaHIT-
ax A-12 u A-14 3aIllIKaAuAH, @ Ha CTaHIUIX A-15
U A-16 (pacIIOAOKEHHBIX COOTBETCTBEHHO B 967
u 1026 KM) IOAYYMAM 3aNIMCH, 0OpabOTKa KOTO-
PBIX IOKa3aaa, 4To Kopa Ha AyHe ecTb. OHa
CAOHUCTA, CAOXKEHA, O-BUAUMOMY, KaABbIIMEBO -
AAIOMUHHMEBLIMHM [IOPOAAMM U UMEeT BBICOKMU
rPAAMEHT CKOPOCTU. TOAIMHA KOPEI AyHBI B
cpepHeM cocTaBasieT 60 KM, u3MeHg49Ch OT 0 KM
nop, mopeM Kpusucos po 107 KM B ceBepHOU
yacTu KpaTepa KopoaeBa Ha 06paTHOM CTOPOHE
AyHBL

Ha rpanuine xkopa — MaHTUS CKOPOCTh IIPO-
AOABHBIX BOAH CKQYKOM yBEAMUYMBaeTcd A0 6—
9 KM/C B 3aBUCHUMOCTU OT peruoHa, B CpepHeM
20 8 xm/c (puc. 3). Aaree ¢ TAYOMHOM CKOPOCTH
He YBEAMYHMBAIOTCS, Kak Ha 3eMAe, a II0 AQHHBIM
OTAEABHBIX @aBTOPOB, YMeHbIatoTca. CAOU ITOHU-
KEHHBIX CKOPOCTEN, IIPEAIIOAATAEMBIU B AUTO -
chepe, COOTBETCTBYET BEPXHEU IIOAOBUHE CPEA-
Hel MaHTHH, PaCOAOKeHHOMN Ha rAyonHe 280—
500 kM (cm. puc. 2, 3).

AAg AYHBI, KaK U AT 3eMAU, TPUMEHSIIOTCSI
HOHATUA AUTOC(EepHl (KaMeHHOU cdephbl) U ac-
TeHOC(hepsl. B nonatuu autocdepa AyHBI 00be-
AUHSIOTCS KOPa, BEPXHATI U CPeAHSAS MaHTH4, a
oA acTeHOC(EepOoUr IMOHMMAIOT HUJKHIOIO MaH -
THIO, €ee BepXH4Id I'PaHuIa HaXOAUTCS Ha FAyOu-
He 800 kM. B HU>KHEN MaHTUM ITOTIepeYHbIe BOA-
HBl He IIPOXOAAT, M3 Uero AeAaeTCsl BBEIBOA O
SKUAKOM HAM Pa3MsATUEHHOM COCTOSTHUU HEAD
AyHbl rAyOke 800 KM, Ha 3TO JKe YKa3bIBaeT
OTCYTCTBUE TaM AYHOTpsaceHuU. HekoTOphle aB-
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Puc. 3. CxemaTu3supoBaHHOe U3MeHEeHHe CKOPOCTHU
TIPOAOABHBIX Vp M TONEPeYHBIX Vg CeMCMUYEeCKUX
BOAH C rayomHol ([Adams, 2009] ¢ yueToM AaHHBIX
[Aatien u ap., 1975]).

TOPHI IIPEAIIOAATAIOT, YTO /\yHa UMeeT paclAaB-
AEHHOE CYAB(UAO-KEAe3HOe SIAPO pasMepoM
npubausureabHo 0,2 papuyca AyHBIL, CKOPOCTh
TIPOAOABHBIX BOAH B HeM pe3Ko napaeT. OpAHaKOo
110 MHEHMIO KOCMOXMMUKOB [KocMoxumus ..., 1975]
Ha /A\yHe HeT XeAe30-HUKEAEeBOro gapa. Bo-nep-
BBEIX, CPEAHSIST IAOTHOCTL AyHEL 3,34 T/cM3, T. e.
HUXKe 4eM y XOHApUTOB (3,58—3,6 r/cm3), pac-
CMaTpUBaeMbIX KaK UCXOAHBIM MaTepuais obpa-
30BaHU4 /AYHBI U IIA@HET. BO-BTOPBIX, KOMIIAEKC
CeAeHOXUMMYECKUX AQHHBIX ITOKA3bIBaeT, YTO Ha
/AyHe HeAOCTAaTOUHO JKeAe3da AAI 00pa3oBaHUI
daapa. B-TpeTbux, MOMeHT WHepIUX AYHEI IIPH-
MEepPHO TaKOB, KakK y TeA C OAHOPOAHOM IIAOTHO-
CTBIO.

B pesyabTaTe BCcexX MCCAEAOBAHUM YCTAHOB-
A€HO, UTO BepXH:SA 4acCTh /\YHBI COCTOUT U3 OT-
AEABHBIX CAOEB, B KOTOPBIX CKOPOCTH CEeUCMU-
YeCKHUX BOAH CKAYKOOOPa3HO YBEAUYMBAETCS C
rAyOUHOM. BepXHHX ABa CAOS MMeEIOT CBOMCTBA,
CXOAHBIE B Pa3AUYHBIX pervoHax, YAAAEHHBIX
APYT OT ApyTa U CAOKEHHBIX pa3HBIMU IIOPOAA-
MU. ODTO OOBSACHIETCSH UX OAUHAKOBBLIM IIPOUC-
XOJKAEeHHEeM: pa3bpoc 0OAOMKOB IIpU ypapax
KPYIIHBIX METEOPUTOB U UX IOCAEAYIOlee ApOO-
AeHIe MeAKUMU MeTeOpUTaMU.

I'paBuTamoHHOE mOAe AyHBI MCCAEAOBA-
AOCBH IIPHU TOAETaX KOCMUUECKUX alllapaToB BOK-
pyr Aysb (“AyHa-10", "AyHap Opourtep” u Ap.)
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10 BapUaIlusaM ITapaMeTPOB UX OPOUTHI: IIPU IIOA-
AeTe K U30BITOYHOM Macce CKOPOCTh CITyTHUKA
BO3pAacTaeT, MOCAE IIPOAeTa — YMEHBIIAeTCH,
IIPU 3TOM BBICOTA OPOUTHI MeHsSeTCs Ha AECATKU
U COTHU MeTpPOB. OCOOEHHOCTBIO AYHHOTO ITOAS
SABASIIOTCSI KPYIIHBIE IIOAOKUTEABHBIE AHOMAAUN
BeanunHou 100—200 mlan ¢ xapaKTepHBIMU
pasmepamu 50—300 KM, IpUypOYEHHEIE K KPYT-
ABIM MOpPSM. M30BITOYHEIE MACCHI, OTBETCTBEH-
Hble 338 @aHOMaAUM, OBIAM Ha3BaHbBI MACKOHAMM.
HaunbGonee MaccuBHBIE MACKOHBI OOHAPYy KeHBL Ha
rpaHuIle BUAUMOU U OOPATHOU CTOPOH AYHHI, a
camMblli OOABIIION ¢ AuameTpom Goaee 1000 km
— B JKBaTOpPMAaAbLHOM 30HE IleHTpa oOpaTHOMU
cTOpoHBl AyHBI. CyMMapHas U30BITOYHAS Mac -
Ca, COOTBETCTBYIOIIAs IOAOKUTEABHBIM aHOMa-
AMSIM CHABI TSIKeCTH, mpeBbimaeT 10~ 4 mMacchr
AyHBI. [AyOUHBI 3aneraHUsT U30BITOYHBIX MacC
AOCTHUTAIOT IIePBBIX COTEH KUAOMETPOB, YTO CBU-
AETEABCTBYET O Pe3KO BEIPa’KeHHOM HEOAHOPOA-
HOCTH KODPBL U BepXHel MaHTUU AyHEL Psp oT-
PHIIQTEeABHBIX aHOMAAUYM NPUYpPOUYeH K AYHHBIM
ropaM. ConocTaBAeHUE AQHHBIX I'PaBUMETpUYEC-
KHMX U TONOIrpapriueCcKruX HaOAIOAEHUU BBIIBUAO
CMellleHne [eHTpa Macc AYHEBEI B CTOPOHY 3€eM-
AU Ha 2 KM OTHOCUTEABHO IIeHTpa (pUrypsl AyHBL

MarnetusMm AyHbl. COOCTBEHHOE MarHUT-
HOe TIOAe AYHBI KaK HeOeCHOTO Tend NPaKTH-
YeCK! Hepas3AMuuMO Ha (poHe Me’KIIAaHEeTHOI'o
MarHUTHOTO IIOASI, UMeIOIero HalpsKeHHOCTh
5—15 uTA. B To ke BpeMs MarHUTOMETPHI, Te-
PEeABUTaBIIINECS 110 AYHHOM ITOBEPXHOCTH, BbIS-
BUAU OOIIWPHBIE YYACTKU AYHBI C IIOAIMH AO
30—40 uTaA, a B oppOoM nyHKTe 327 HTA. BbICO-
Kasl OCTaTOYHAas HaMAarHWYEHHOCTh ObIAQa OOHa-
py’KeHa IIpU UCCAEAOBAHUM 0OpPa30B AYHHOT'O
rpyHTa. Ee OOBACHAIOT CyllleCTBOBAHNEM Y AYHBI
Ha paHHEW CTAAUM DBOAIOIIMHA MArHUTHBIX 110 -
Ael BBICOKOUM MHTeHCUBHOCTU. Ellle 0oAHUM cAa-
OBIM KCTOYHUKOM COBPEMEHHOTO MAarHUTHOTO II0-
AL AYHBI MOT'YT OBITh SJA€KTPUYECKUE TOKH, TEKY-
1Iye 10 MOBEPXHOCTHU IIOAOCTU B TaK HasbIBae-
MOM CAeAe /AVHHIL.

TenAoBON IMOTOK U3MepEeH B ABYX IIYHKTax
nocapku "AnoaroH-15 u 17", B pesyabTaTe Tilja-
TeAbBHBIX HAaOAIOA€HUN B TeueHne 3,5 U 2 AeT
TIOAYUEHEI CAeAYIOIue 3HaueHms: 3,1 - 107°% B
Mope Aoxaeit u 2,8 - 10 6 Br/cm? B ropax Tapp-
Auttp 6AM3 Mop4 ScHocTH (ArOOMMOBAE, B padbo-
Te [Kocmoxumud ..., 1975]). Pazanuue npeBhliiia-
€T IIOIPELIHOCTb. AAST BCel AYHBI TEIIAOBOM I10-
TOK OBIA OIIEHEH IO PAaAXMOACTPOHOMUUYECKUM Ha-
oaropenusM [Kporukos, Tpounkuit, 1963] u noay-
unacd B 1,5 pasa Brimre. Takum 00pa3om, 10 mep-
BBIM OIl€HKAM TENIAOBOM IOTOK U3 HeAp /\YHBI
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BCero IIpUMepHO B 2 pa3a MeHbIIle 4eM U3 HeAp
3eMA.

OneHKu TeMIiiepaTypsl 4 BI3KOCTH. [1o ru-
IIOTETUYECKUM ITPOPUASIM SAEKTPOITPOBOAHOCTHU
1 AabOPATOPHBIM AGHHBIM O 3aBUCHUMOCTH IIPO-
BOAUMOCTH MAHTUHHBIX IIOPOA, OT TeMIIepaTyphl
olleHeHa TeMIlepaTypa BHYTPH /AYHEBL AAST pas-
HOTO COCTaBa MaHTHU. Bo Bcex cAydasix AO TAY-
ouHel 600—700 KM TeMHepaTypa A€KUT HHUXKe
TeMIlepaTyphl NAABAEHUS 0a3aAbTOB, @ Ha OOAB-
IIUX TAYyOMHAX AOCTUTAeT HAM IIpeBHIIaeT ee.
CornocTaBAeHHE TAYOMHHBIX TEMIIEPATyp C TEM-
IepaTypamMu IMAABAEHUS ITOPOA MIPU PA3AMYHBIX
AABAEHUSIX TTIO3BOAMAO OIE€HUTH KO3 PUITMEHT
BsA3KoCTHU. Bepxussa 200—300-kuroMeTpoBas 000-
AOYKa AyHBI IMeeT OueHb OOABIION KO3 dunu-
ent BsizkocTu 1026—10%7 myas, uro na 2—3 mo-
psAKa BBILIE, YeM Ha COOTBETCTBYIOLINX IAyOuU-
Hax 3emAn. Ha rayoune 500 KM BA3KOCTh YMEHB-
maeTcs Ha 2—3 mopsiAKa U B acteHocdepe Ny-
HBl YMEHbIIIaeTCsI A0 3HaYeHUM, CBOMCTBEHHBIX
acrerocdepe 3eman (102°—102! myas).

B cymecTByOINX MOAEASIX TEIIAOBOM UCTO-
pun AyHBI MO>KHO HAMETUTD CAEAYIOIe obIe
YyepThl: PaHHUY pa30TpeB 1M YaCTUYHOE PaCIIAaB-
AeHVe BepXHEeHU TOAIIN B HECKOABKO COTEeH KM;
IIOCAEAYIOIlee OTCTyIIAeHUe 30HBI paclAaBa Ha
IAyOUHY — OCTBIBaHHE U 3aTBepAeHUe AUTO -

_ =S
= —_— e al
't.,_.___ . B, D
ES-VXB o= —
< L I
v,
o

cdephl; BBICOKasi HayaAbHasl KOHIIEHTpAIUs pa-
AMOAKTUBHBIX M30TOIOB, MX BEIHOC B XOAE 3BO-
AIOIIMY B AYHHYIO KOPY; OOpa3oBaHMe I[eHTPaAb-
HOM pacMAaBAEHHOM 30HBI U ee MOCTeleHHOe
COKpallleHue.

DAEeKTpOMarHuTHbIE 30HAUpPoBaHusa. Oco-
OeHHOCmMU UCCAegOBAHUA 2A€KMPONPOBOGHO -
cmu Hegp 3eMAu U /AyHbl. AN U3YUEHUS TAY-
OMHHOM 3AeKTPOIIPOBOAHOCTU 3€MAU U AYHEI UC-
TIOAB3YIOTCSI €CTeCTBEHHEBIE IAEKTPOMarHuTHLIe
(EM) noas, Bo30y>KpaeMble COAHEUHBIM BETPOM
— HEOAHOPOAHBIM ITOTOKOM 3apsi>KeHHBIX Yac -
TUIl, AeTamux oT COAHIIa CO CpepHEU CKOpPOC-
TbI0 V=400 KM/C U HeCylUUX MarHUTHLIE IIOAS
nopsaka 5 HTA.

Haanume y 3eMAM CUABHOTO T€OMarHuTHOI'O
noas (Ao 60 000 HTA Ha MOBEPXHOCTH U yOBIBa-
IOIIIero A0 HECKOALKUX HTA Ha paccrosiHuu 12—
15 3eMHBIX PaAMyCOB) IIPUBOAUT K 3aXBaTy dac-
THI, COAHEUYHOTO BeTpa MarHuToCcepou 3eMAN .
BHOCHMOE COAHEUHBIM BETPOM 3AEKTPUUECKOe
TIoAe BO3OY’KAQeT CAOKHYIO CUCTEeMY MarHuTO-
cepHO-UOHOCHEPHBLIX TOKOB. bAaropapst oueHb
BBICOKOMY COIIPOTHMBAEHUIO HUJ)KHEM aTMocde-
poI (mopsiaka 10'3—10'* Om - M mpu conpoTus-
AeHHU BepXHHX cAoeB 3eMan 0,2—10° Om - M)

9TM TOKU IIPAKTHUYECKH He BTEKAlOT W3 HOHO -
cepsl B 3eMAl0. TakuM 06pa3oM, mepeMeHHbIe

Barxpenste Town (£)

Puc. 4. ToponparbHOE MAarHUTHOE IIOA€ TOKOB IIOA ACHMCTBUEM DAEKTPUYECKOTO IOAs —V X B, BOZHUKAIOIIEro B
pe3yAbTaTe ABMJKeHHS AyHBI OTHOCHUTEABHO MAarHUTHOTO TOAS B, Haberaromjero COAHEYHOTO BeTpa (KOHAYK-

THUBHAs MOAQ) (a) ¥ MOAOUAAABLHOE TIOAE Bp,

NHAYIIMPOBAHHOE U3MEeHeHUIMHN BHENIHero MarHuTHOI'O IIOAS ABe

(BuxpeBasg Mopa) (0). IToas AaHBI B IPEAIIOAOKEHHH, UYTO /AyHa CO BCeX CTOPOH OKpPY’KeHa HeIPOBOASIIEHN

Cpepo.
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reOMarHUTHEIE [TIOAS, HAaOAIOA@EMBIE Ha [IOBEPX-
HOCTH 3eMAM, UMEeIOT UHAYKIIMOHHOE IIPOUCXOK-
A€HUe (BUXpeBas UAY MarHuTHas uau TE — trans-
verse electrical mopa). OHU COCTOAT U3 TTIEPBUY-
HOTO IIOASI HOHOC(EPHBIX U MarHUTOCQPEepPHBIX
TOKOB U BTOPUYHOTI'O ITIOAS TOKOB, HHAYIIUPOBAH-
HBIX B IIPOBOASAIIIUX CAOSX TeAa 3eMAu. Peruct-
pUpPYs MarHUTHBIE TTOASI Ha IIOBEPXHOCTH 3eM-
AW U OKOAO3€MHBIX CIlyTHUKAaX U aHAAU3UPYS
WX, MOJKHO CAEAATh ONIPEAEAEHHBIE BBIBOABI O
pacupepeAeHUN 3AeKTPOIIPOBOAHOCTU 3€MHBIX
HEAp, IPU 3TOM KOHAYKTHBHOW MAW IAEKTPU-
yeckon (TM) MopOM OOBIYHO HIpeHeOperaroT
[TTapkuHcoH, 1986; PokuTrauckuii, 1981].

Ha AyHe HeT HE aTMOCdepBl, HU TAOOAABHO-
ro MarHUTHOTO IIOAS, IIO3TOMY IIA@3Ma COAHeU-
HOT'O BETpa C BBICOKOM IPOBOAUMOCTBIO HEIO -
CPeACTBEHHO CTAAKMBAETCS C AYHHOM IIOBEpPX-
HOCTBIO U IIOTAOIIIaeTcs ero. Kazaaoch Ovl IIpe-
uMyiectso npu EM 30HAUpPOBaHUM AYHEI MO -
JKeT OBITb OTAQHO KOHAYKTHUBHOU MOAe (pHuC. 4,
a). PaccmoTtpumMm ecrectBeHHble EM noas, KoTo-
pBle MOTYT OBITH MCIOAB30OBAHBI A U3YUEeHUs
3AEKTPOIIPOBOAHOCTH AYHBL

1. E=-V xB. B chepruecku CUMMETPUYHOU
AyHe nore E co3paeT IOAOMAAABHYIO CUCTEMY
TOKOB CO BTOPUYHBIM TOPOHUAAABHBIM MarHUTHBIM
moaeM By (cM. puc. 4, @) — KOHAYKTHUBHAs MOAA
TM. OCBIO CUMMETPUHU IIOAEH IBASETCS HAIIPaB-
renue E.

2. VI3aMeHeHUsI Me>XIIAaHETHOI'0 MarHUTHOTO
noAsT AB MHAYIIMPYIOT B IPOBOASAIINX CAOSIX /Ay~
HBI BUXPEBBIE TOPOUAAABHEIE TOKYU C UX BTOPUY-
HBIM I[IOAOUAAABHBIM MAarHUTHBIM IIOAEM Bip (puc.
4, 6) — BuxpeBasg Mmopa TE. Ocblo cuMMeTpuu
oAel gaBAsieTcd HalpaBAeHue AB, KoTopoe B
o011eM cAydae He COBIAAAeT C HAlIPABACHUSAMU
BukE.

Ha puc. 5 MarHuTHEBIE IIOAS ABYX MOA AQHEI
BMecTe. OCh KOHAYKTUBHOM MOABI Ha puc. 4, a
Oblra HAIpaBAE€HA BBEpX, Ha PUC. 5 OHA Iep-
TIeHAUKYASIPHA IIAOCKOCTHU YepTe’Ka (KPY’KOK C
TOYKOM — K HaM, KPY’>KOK C KPECTUKOM — OT
Hac), moAe B, HarpaBA€HO MPOU3BOABHO B ITAOC-
KOCTH 4yepTexka. Ha puc. 5 npepcTaBaeHO TpHU
pasHBIX HampaBAeHus AB,, Bce B IMAOCKOCTH
yepTerka, OTKyAa BUAHO, YTO IIOAOUAAABHOE TI0-
A€ Ha OAHOU CTOPOHE TOKOBOTO KOABIIA CKAAABI-
BaeTCs C TOPOUAAABLHBIM IIOAEM, Ha APYTOM —
BBIUMTAETCS, YTO IPUBOAUT K AOIIOAHUTEABHOM
acuMmerpum. HaxoxaeHue Tpex BeKTOpoB (V,
B, u AB_) B OAHOM IAOCKOCTH SIBASIETCST YacT-
HBIM CAy4aeM. B o0lieM caydae YUCAO BapHUaH-
TOB HAAOKEHUSI ABYX MOA, CYIIECTBEHHO YBEAU-
YUBAETCS, IPOUCXOAAT U3MEeHEeHHU BO BpeMeHY,
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B pe3yAbTaTe 30HBI yCUACHUS (OCAAOAEHUSA) CyM-
MapHOTO BTOPHUYHOTO IIOAS MUTPHUPYIOT IO TIO-
BEPXHOCTH /\YHBIL.

Ha puc. 4 B3auMopelicTBHe BTOPUYHBIX Mar-
HUTHBIX ITOAEH C COAHEUHBIM BeTPOM He YUYUTHI-

Puc. 5. Cynepno3unus MarHUTHBIX TOAEU KOHAYKTHB-
HOU MOABI (OKPY’XHOCTH, IPEACTaBACHHBIE ITyHKTH -
POM) U BUXPEBON MOABI (IOAOMAAABHBIE TIOAS, TTPEA-
CTaBA€HHBIE CIAOIIHLIMU AMHUSAME ). OCh CHMMEeTPUU
KOHAYKTUBHOHM MOAHI E IlepneHAVKyASpHA IAOCKOCTH
yepTexka, T. €. U300pa’keHbl YaCTHBIE CAyYad, KOTAQ
B, 1 AB, AeXaT B IAOCKOCTH YepTexka. B mporusomno-
AOKHOCTH PUC. 4 TOAST AQHBI B NIPEATIOAOKEHUH, UTO
AyHa CO BCeX CTOPOH OKpYy’KeHa XOPOIIO IIPOBOAS-
e CpepoM, NPEeNsTCTBYIOIIEeN BBIXOAY MarHUTHBIX
IoAed BHYTPeHHero IPOMUCXO’KAEHUS AAAeKO 3a IIpe-
AEABl AYHHOU IOBEPXHOCTH.
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BaAOCh — IIOAS CBOOOAHO BBEIXOAVAHU 3a IIpeAe-
Abl AyHBL. Ha camoM pene BHYTpeHHUeE MarHurT-
HBIEe IIOAS MHAYILMPYIOT B IIPOBOAAIIEN MAa3Me
COAHEUHOTO BeTpa BUXpeBHEIe TOKW, MAarHUTHOE
IIOA€ KOTOPBIX CKAQABIBAETCS C MHAYIIUPYIOIIUM
BHYTPEHHUM IIOAeM. B pe3yabTaTe HOpMaAbHasA
K IIOBEPXHOCTHU /\yHBEI KOMIIOHEHTa BHyTPEeHHe-
IO MarHUTHOIO IIOASI CTPEMHUTCA K HYAIO, & TaH-
reHITMAAbHAs YCUAUBAETCS. Bce 3TO IpensaTcTBy-
€T BBIXOAY MArHUTHOTO IIOASI BO BHEIIHee IIPo-
CTPAHCTBO. JTO ABA€HHE HA3bIBAIOT " 00O’KaTH -
eM" BHYTPEHHETO IIOAST COAHEYHBIM BeTpoM. Ha
puC. 5 BHyTpeHHUE MAarHUTHBIE ITOASI IIPAKTH -
YeCKM He BBIXOAAT 3a ITOBEPXHOCTHL /\YHEI, YTO
COOTBETCTBYET CUMMETPUYHOMY BCECTOPOHHE -
My “00KaTHI0", ¥ TOABKO AASI TAKOTO CAYYasl BBI-
IIOAHEHBI KOAMYECTBEHHEIE OlleHKU 3 dekTa "00-
KaTtusa". OAHAKO COAHEUHBIH BeTep HaAeTaeT C
OAHOM CTOpPOHHI, U 3¢ deKkTUBHOE " 0OKRaTue "
IIPOUCXOAUT TOABKO Ha oOpaieHHOU K COAHITY
cTopoHe AyHBL. Ha HOUHOM CTOPOHE COAHEUHO-
ro BeTpa HeT, 00pa3yroasacs 3a /AYHOU IOAOCTh
paccMaTpUBaeTCd KakK BAaKyyM, B KOTOPBIN BHYT-
PEeHHUE IIOAS NMPOHUKAIOT OeCIpensATCTBEHHO
(puc. 6). Takag acuMMeTpUYHAA 3aAada He pac-
CUHUTaHA. /13 KaueCTBEHHOTO PAaCCMOTPEHUs KOH-
durypanmuii, m10pA0OHBIX PUC. O, ICHO, YTO MC-
IIOAB30BaHME KOH(UTIYPAIIUM PHUC. 5 AT AHEB-
HOM CTOPOHBI 1 KOHPUTYPALIUU PUC. 4 AN HOU-
HOM CTOPOHBI IBASIETCSI BeCbMa I'PyOBIM OIIKCa-
HHEeM DEeaAbHBIX CHUTyalluM (CM. puc. 6), MOTy-
IIUM IIPUBECTU K OOABIIUM OIINOKAM B OIleHKe
3AEKTPONPOBOAHOCTH.

ApyToi BO3MO>KHBII NCTOYHUK OOABIION II0-
I'PENIHOCTH — IpeHeOpe’keHne KOHAYKTUBHOU

TyphyasnTHan

‘,-A-.\‘ LERERH

W sB,

Puc. 6. TToroupanbHOE TOAE BUXPEBOM MOABLI B peanu-
CTUYHBIX YCAOBUSX aCUMMETPUYHOTO "00>KaTus" COA-
HEYHLIM BETPOM — KadeCTBeHHasl KapTuHa u3 pabo-
Tel [Dyal, Parkin, 1971].
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MOAOM. ITpaBUABHBEIM OBIAO OBl HAUTH W3 AQH-
HBIX 00e MOABL. VM ecAn BuxpeBasg Mopa COAEP-
KUT WH(OPMAIUIO O IIPOAOABHOU IIPOBOAUMO-
CTH HauOOAee NIPOBOAIAIINX CAOEB HeAp AYHEI,
TO KOHAYKTHBHAsI MOAA — UH(MOPMAINIO O TAO-
OaAbHOM TIOIIEPEYHOM COIPOTUBAEHUM HauMe-
Hee NPOBOAAIIEr0 BEPXHEro CAOS AYyHBI, 4TO
uMeeT OOABIIIOE HAayyHOe U, BIIOAHE BEPOSITHO,
npakTuueckoe 3HaueHUe. OAHAKO AAS pa3pene-
HUS MOA OAHOM CTAHIIUM Ha OBEPXHOCTHU /\YHBI
He AOCTAQTOYHO, HyKHBI TP CUHXPOHHO paboTa-
IOIIUX MarHeToMeTpa.

AHaAW3 TOAYYEHHBIX BpDEMEHHBIX PSIAOB I103-
BOAMA BBIAEAUTH ITEePUOABI 6oaee 30 ¢, T. e. UH-
AYKIJMOHHBIE 30HAUPOBAHUS " IPOBAAUBAIOTCA "
cpasy Ha rayouny 100—200 kM. O conpoTusAe-
HuM BepxHUX 100 KM M3BECTHO CAEAYyIOIEee: U3
CaMOTO BEpPXHErO CAOSI, PETOAUTA, UMeIOIero
MOIIIHOCTE BCcero 2—12 M, OBIAO B3SITO HECKOAD-
KO 00pa3noB, AOCTABACHO Ha 3eMAIO U B 3€M-
HBIX Aa0OPATOPUAX IIOAYUEHEI YAEABHBIE COIIPO-
tuBaenust 107—1010 Om - M. O606mmaTs 3T1 CO-
MIPOTHUBAEHMS Ha BeCh BEPXHUM CAOM MOIIJHOC-
TBIO, IyCTh, 100 KM HET BeCKUX OCHOBaHUU. MEI
npunucasu 100-KMAOMETPOBOMY CAOKO COIIPOTUB-
AeHre 107 OM - M (oIIepeyHOe CONPOTHUBACHHE
cros paBHO 1012 OM - M2) 1 TOAYYHMAM BTOPHYHOE
TOPOMAAABHOE MarHUTHOE IOA€e, paBHOe 7 HTA,
T. €. TOTO JKe IIOPSIAKA BEAMYNHBI, KaK 1 HaOAIO-
paemble Ha AyHe noad. [IpeHeOpeub TOPOUAAND-
HBIM ITIOAEM (KOHAYKTUBHOM MOAOY) MOYKHO TOABKO
IIpU TOTIEPEYHOM COMPOTHUBAEHUU BEPXHETO CAOS
6oaee 1014 Om - mM2. Ero orieHKa siBASIOTCST TPYA-
HOM, HO IIPeCTU KHOU 3apadeld OyAYIINX MUCCHN.

HNTak, KOHAYKTHBHas MOAa Ha /\yHe OyaeT
CcoAepsKaTh MH(OPMAITUIO O IPOBOAUMOCTH TOAB-
KO CAOSI C MAKCUMAABHBIM COIIPOTUBAEHUEM, BAU-
sdHUe Ha TOK U BTOPUYHOE MarHUTHOE IIOA€e XO-
POIIIO IIPOBOAAIINX IAYOMHHBIX CAOEB OYAET IIpe-
HeOpe>XuMo Maro. Bce ckazaHHOe OTHOCHUTCS K
KOHIIEHTPUYECKU CAOUCTOM MOAeAU. VIHAYKIU -
OHHAas MOAQ, HAIIPpOTUB, YYBCTBUTEAbHA K HaU-
OOAee TPOBOAIIIUM CAOSM, T. €. COAEP>KUT UH-
dopmMaIuio 0 rAyOUHHOU 3AEKTPOIPOBOAHOCTHA
AYHBEL

MeskniraHeTHOe MarHUTHOEe TTOAe COAHEUHO-
TO BeTpa HeOAHOPOAHO. EcAm ero npocTpaHCTBeH-
HBIe HEOAHOPOAHOCTH XapaKTepHu30BaTh CIIEeKT-
pOM C TIapaMeTpoM A — AAWHA BOAHBI, TO AAS
AYHHOTO HaOAIOA@TEASI OHU OYAYT BOCIPUHUMATE-
Csl KaK BpeMeHHbIe BapHalliu C TePUoAOM A/ V.
HeoaHOPOAHOCTE € A, paBHBIM AvaMeTpy AYHBI
(oxoao 3500 kM), COOTBETCTBYET IIEPUOAY TIOPSIA-
Ka 0,01 c, HeOAHOPOAHOCTE, paBHas PaccTos -
HUIO OT AyHBEI A0 3eMAU (B cpepHeM 384 400
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KM), — nepuopy 1 c. CAepOBaTEABHO, AAS AAVH-
HOIIePUOAHBIX Bapuanuii 7> 1 c BHelllHee HHAY-
upymoluee moae B, MOXHO C XOpPOUIMM TIpH-
OAM>KeHHEeM CUYUTAThb OAHOPOAHBIM B IIpeAeAax
Aynbl. OaykTyanun AB, MEXIIAGHETHOTO Mar-
HUTHOT'O MOAS IIPOHUKAIOT B AYHY M HHAYIIN-
PYIOT B ee IPOBOAAIINX CAOSIX BUXPEBBIE TOPO-
MAAABHBIE TOKY U IIOAOMAAABHOE MarHUTHOE IIOAE
Bip (cMm. puc. 4, 6). HabatopaeMoe Ha TOBEPXHO-
ctu AyHBI MarHUTHOE TTOA€ eCTh cymma B, + B;
IIAIOC APYTHUX KOMIIOHEHT, TAKUX KaK IIOA€ OCTa-
TOYHOM HAaMarHW4eHHOCTHU IOPHEBIX opoa,. Oa-
HAKO OHU MMeIOT APYTOM CIEeKTP M AeTKO BBIAE-
AgroTcst. OOTeKarmui AyHy COAHEUHBIN BETEP
OAaropaps BEICOKOU IPOBOAUMMOCTH 3KPAHUPY -
€T MarHUTHBIE IIOASI BHYTPEHHETO IIPOUCXOJKAE-
Hus. [ToaTOMy MarHuToOMeTp Ha OKOAOAYHHOM Op-

COAHeMHEBIH

2,

BeTep

Ilepexopnas
0DAACTR 1

B/

Oure, mpeOBIBasg B COAHEUHOM BeTpe, PETrUCTPHU-
pyer B, B uncTOM BUAE. BerumTas ero us moas
Ha IOBEPXHOCTH AYHBI, IIOAy4YaeM HHAYIIUPO-
BaHHOe moAe B;.

Ha puc. 7 paHa IpoeKIusg AYHHOU OPOUTHI
Ha IIAOCKOCTb 3KAUNTUKU. TPpU HEAEAN Ka*KAOTO
AYHHOTO MecsIa /A\yHa HaXOAUTCSI B 30He AeMCT-
BUSI COAHEYHOTO BeTpa U B TeUEeHUE HEAEAU ABAK-
ABL TPOXOAUT TypOyAeHTHBIE OOAACTHU IIEPEXOA-
HOT'O IIA@3MEHHOI'O CAOS CO CPEAHMM YPOBHEM
MarHUTHOTO TOAS TPpUOAM3UTEABHO 8 HTA U reo-
MaTrHUTHBIU XBOCT C TToAeM += 9 HTA.

B 3aBUCHMOCTH OT IOAOKEHUS /\YHBI OTHO-
CUTEABHO BLINIIE PACCMOTPEHHBIX BHEITHUX I10-
A€M U OT IOAOJKEHHUSI MarHUTOMeTpa 30HAUPO-
BaHUE 3AeKTPOIIPOBOAHOCTH UMeEET CAEAYIOIIe
Pa3HOBUAHOCTHU.

TIaasmeHHbI cAOM___ .

‘\\ HefATpassHas TOYKA-.)

AasMﬂcq:epa

Teomaruuribill Xsocr \

—

=

——

[ %]
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Puc. 7. KunemaTtuka ABU>KeHUs AyHBI BOKPYT 3eMAH. [TouTu 3 HepeAn oHa 0OAyBaeTCsl HEBO3MYILEH-
HBIM COAHEUYHBIM BETPOM (C €ro HeCMMMEeTPUUYHBLIM "‘oO0>kaThueM" M KOHAYKTUBHOU MOAOM), 3,2 AHSA
HAXOAUTCSI B OTHOCUTEABHO CTAOMABHOM IIOA€ AOA€M IeOMarHuTHOIO XBOCTAa MarHuTocgepsl 3eMAU
(6e3 "oOkaTus" C ero acuMMeTpHel, 0e3 KOHAYKTUBHOU MOABI).B pasHeceHHBIe IyHKTHI 1 U 2 Ha
OoOpallleHHOM K 3eMAe CTOPOHe AyHBI MOI'YT OBITh YCTAHOBAEHBI MAarHUTOMETPBL.
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1. MHAYyOUPYIOIIUM IIOAEM SBASIETCS IIOAE
COAHEUHOTO BeTpa, AYHHBIN AeHBb. MHAyHUpO-
BaHHOE IIOA€ 3a’KaTO COAHEUYHBIM BETPOM B II0-
AOCTB, OTPAHUUYEHHYIO C AHEBHOMN CTOPOHEI IIO -
BEPXHOCTBIO AYHHI (CM. pHUC. 0).

2. IHAyIMPYIOIINM IIOAEM SBASIETCS IIOAE COA-
HEUYHOTO BeTpa, AyHHas HOub. BHe AyHEBI cpepa
paccMaTpUBaeTCsl KaK BaKyyM.

3. Toku B AyHe UHAYIIUPYET MAarHUTHOE IIOAE
reOMarHuTHOro xsocra. OHO cTaOUABHEE YeM II0-
A€ COAHEYHOTO BeTpa, B HeM 3(p(PeKTHI IAa3MeH-
HOTO "00KaTusd'" MUHHUMAABHBI, PACCMOTPEHNE
WHAYIIMPOBAHHOI'O IIOASI B BaKyyMe Ooaee OII-
PaBAQHHO, ¥ TAQBHOE, KOHAYKTHUBHASA MOAQ ITPaK-
TUYECKU He BO3HHKaeT. Bpema nmpoaera AyHBI
yepe3 reOMarHUTHBIA XBOCT MMOPSAAKA 3 CYTOK.

Ha coaneuHom cTOpOHE AYHBI BepTUKAABHASA
KOMIIOHEHTa BHYTPEHHETO IIOAS OOpalllaeTcs B
HyAb. CAeAOBATEABHO, MOKHO MCIIOAB30BAThH AUIITh
TOPU30HTAABHYIO KOMIIOHEHTY ITepeMEeHHOr0 Mar-
HUTHOTO TIOASI, TOTAQ KaK Ha HOYHOMN CTOpOHE
MH(MOPMAILIUIO O TAYOUHHOU 3AEKTPOIPOBOAHOC-
TH COAEpPsKaT 00e KOMIIOHEHTHI.

PaccmorpuMm onyOAMKOBaHHEBIE AQHHBIE HA-
OAIOA€HMU B 4aCTOTHOU OOAACTHU, COOpPAHHEIE B

TMapaMeTp pacceanig
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00630pHOY paboTe [Sonett, 1977] u npeacTaBAEH-
Hble Ha puc. 8. BpallleHue (PyHKIIHN OTKAMKA
OOHapy’KMBaeT UX aHU30TPOINIO, HallpaBAEHEe
MaKCHUMyMa COBIIQAAeT C IIOCTOSTHHBIM MarHuT-
HBIM IIOAEM B TOUKe HaOAopeHuda "AtoAroH-12".
CoHeTT IpeAlloAaraeT, 4YTO yBeAndeHUe (PYHK-
WY OTKAMKA B 3TOM HAIIPaBAEHUHM OOYCAOBAE-
HO BO3AEUCTBMEM COAHEUHOTO BeTpa U BLIOUpa-
eT AAST HAXOXKAEHUS MOAEAU IAEKTPOIIPOBOAHO-
CTM AYHHBIX HEADP MUHHUMAaABHYIO KPUBYIO, CUU-
Tasi ee CBOOOAHOM OT IToMeX. 3AeCh BO3HUKAeT
pPsIA cOMHeHUM. Bo-miepBBIX, KaK MOXKET BAUSATH
IIOCTOSIHHOE TIOA€ Ha IIepeMeHHOe B yCAOBUSIX
MaABIX TOAeU AyHBI. BO-BTOPBIX, KaK OTMedaeT
u COHeTT, aHU30TPOoNUs HabAIOAQeTCS U Ha HOY-
HOM CTOpPOHE, B MAA3MEHHOM CAO€ U FeOMarHuT-
HOM XBOCTE, TA€ HET BO3AEUCTBUSA COAHEUHOTO
BeTpa. B 3eMHBIX yCAOBUAX aHU30TPONUSA (PDYHK-
UM OTKAWKA OOBIYHO OOYyCAOBA€HA KPYIHBIMU
HEOAHOPOAHOCTSIMU B PACIPEASAEHUU BAEKTPO-
mpoBoAHOCTU. [ToAOOHBIE HEOAHOPOAHOCTHU BITOA-
He BO3MOJKHBI U Ha AyHe, IpUYeM OHHU AOAXK -
HBI OOHAPY’KUBATh CeOsA IO XapaKTepHOU dYac-
TOTHOU 3aBUCUMOCTH (DYHKIIMU OTKAUKA. OAHA-
KO BBICOKMH YPOBEHb BO3MOJKHEIX IIOMEeX B AYH-

(Zra, £
A0 A Lo

-II- — AHEEHAH CTOJHE d

- HUHAE CTOpDNE

dryrRLAn OTHAMKA

il [ " 1o

Yacrora, il

Puc. 8. ®ynknun otkAuKa AyHEL A (f) =B, () + By, (N]/ B, (f) (tae f — dwacrora, £ — oapHA M3 KOOPAMHAT
AOKAABHOM CHCTEMHI (X, y, z) Ha IOBEPXHOCTH AYHBL: OPT X HallpaBA€H BBEPX, ¥ — Ha BOCTOK, z — Ha CEBep).
AeBasg NOAOBHHA CKONMpPOBaHa M3 paboThl [Sonett, 1977]. flpkue KpHBbIe IIOAYYEHBI Ha AHEBHOM CTOPOHE
AyHBI, OA€KABIE (Cepble) — Ha HOUYHOW (BEPXHUM PUCYHOK) U COOTBETCTBEHHO B ITAA3MEHHOM CAO€ U reoMar-
HHUTHOM XBOCTE€ — HIJKHHUHN PUCYHOK. [TpaBBEI¥ PUCYHOK IOBTOPSIET A€BHIM BEPXHUM, HO AHEBHBEIE M HOUHEIE
AAHHBIE TIPEACTAaBAEHBI B OAMHAKOBOM MacIiTate.
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HBIX AQHHBIX AeAaeT TaKOM aHaAmu3 IIpeKAeBpe-
MeHHBIM. PaccMoTpuM 60Aee BHUMATEABHO KPHU-
Bble, IIPEACTaBAEHHbIE Ha puc. 8. B opuruHaae
KpUBBIe, IOAYYeHHbIe HA AHEBHOW U HOUHOM CTO-
poHax AYHBI, KOTAQ OHa HaXOAUTCSI B 30HE AeH-
CTBUS COAHEUHOTO BeTpa, MPeACTaBAEHEl B pas-
HBIX MacIITabax. Aasg yA0OCTBa CpPaBHEHUST MBI
nepe4yepTUAU UX B OAMHAKOBOM Maciirade (CM.
puc. 8, IpaBBIY rpaduK) U CPa3y YBUAEAH, UTO
HOYHBIE A@HHBIE XOPOIIIO COIPSTaloTCs C AHEB-
HBIMM Ha AAMHHBIX ITIepHhopax. Kak n3BeCcTHO U3
TEOPUU IAEKTPOMArHUTHOU UHAYKIIMH, Ha cde-
puuecku cuMmMmeTpuuHoM 1mape [Sill et al., 1970;
Poxutanckuit, 1981; lllyman, 2005] BTOpuuHOE
UHAYIIUPOBaHHOE ITOAOUAAABHOE MAarHUTHOE II0-
Ae B, Ha MOBEPXHOCTH LIApa He MOXKET MPEeBhI-
1IaTh IIE€PBUYHOE HHAYIIUPYIOIee OAHOPOAHOE
BHellIHee MoAe B, B BepTUKAABHOU KOMITOHEH-
Te, @ B TAHTeHITUAaAbHOM KOMIIOHEHTE He MOJKeT
NIPEBHIIIATh €ro HOAOBUHY. CAeAOBATEABHO, (DYH-
KI[Usi OTKAMKA A, IPEACTaBACHHAs Ha puc. 8,
AOAJKHA HaXOAUTHCS B CAEAYIOIINX IIPEAEAax:
BepTHKaAbHAasA KOMIIOHEHTa BTOPUYHOTO I10-
Asl HallpaBAeHa IPOTUBOIIOAOKHO IIE€PBUYHOMY

HONO: 0<A <1, (1)

TOPU30HTAABHBEIE KOMIIOHEHTBEI BTOPUYHOTO
IIOAS HAlIPAaBAE€HBI BAOAB IIEPBUYHOTO IIOASI U
YCHUAHUBAIOT €ro ((ha30Bble CABUI'M B PAlfOHE MaK-
CUMyMa (PYHKIOUHU OTKAUKA HEBEAUKH):

<4, _<15. 2

Ha puc. 8 BupHO, 4TO BepTUKaAbHAsg KOMIIO-
HeHTa 4, YAOBAETBOPSIET yCAOBuIO (1) B Tpex
30HaX U He YAOBAETBOPSET IPU HAOAIOAEHUU Ha
CTOPOHe, 60MOapAUPYEeMOM COAHEYHBIM BETPOM.
I[TocaepHee MOXXeT OBITH OOBACHEHO HETOYHO -
CTBIO OPUEHTALVH, IIPU KOTOPOU Pe3KO YCUAEH-
HOoe "o0KaTueM" rOpU30OHTAABHOE IIOAE MOJKET
AATh BKA@A B BEPTHUKAABHYIO KOMIIOHEHTY, Ha-
OArOA@eMasi YaCTOTHAsI 3aBUCUMOCTEH COOTBETCT-
ByeT 3TOMY OOBCHEHMIO. BepTUKaArbHAsT KOMIIO-
HeHTa (DYHKIUM OTKAMKAE, OTCUYUTHIBaeMasi BHU3
OT €AUHUIIBI, YBEANUYUBAETCS OT 3HaueHu 0,2—
0,3 ma wactore 2- 103 I'm po 3uauenun 0,6—0,8
Ha gacToTe 3 - 10~ 2 I'. Topu30oHTaAbLHAs KOM-
TIOHEHTA 3HQUUTEABHO Xy’Ke COOTBETCTBYET CBO-
UM OTpaHUUYeHUsIM (2), IpeACKa3biBaeMbIM TEO-
pueit. EcAu KpuBas Ha AHEBHOU CTOPOHE, OOAY-
yaeMOM COAHEYHBIM BeTpOM, yCUAUBaeTcd "00-
>KaTreM' IO MeHbIIIeN Mepe B 6 pa3, TO ee HUC-
XOAHas BeAn4YrHa OyAeT COOTBETCTBOBATE (2), a
4aCTOTHAsA 3aBUCUMOCTb OyAeT IPUOAUZUTEABHO
COOTBETCTBOBATH ITIOBEAEHUIO BEPTUKAABHOM KOM-
TIOHEHTHI B TpeX APYIMX 30HaX, paCCMOTPEHHO-
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My BbImle. COTAQCHO 3TUM AQ@HHBIM MaKCHMaAb-
HBIM OTKAUK /\YHBEI HAOAIOA@ETCS Ha 4acTOTe II0-
psaka 2 - 10 ~ 2 T, mpudeM CHaA B CTOPOHY HH3-
KHUX 4aCTOT ONpPeAeAsieTCsS AMUHHBIMU y4acTKa -
MU KPUBBIX, CIIaA B CTOPOHY BBICOKHX YacCTOT
TOABKO HaMeuaeTcss. B ADyrux 30HaX TOPU30H-
TaAbHBIE KOMIIOHEHTEI (DYHKITUNM OTKAMKA He YAOB-
AETBOPSAIOT YCAOBHIO (2): Ha HOYHOM CTOPOHE B
30HEe COAHEUHOTO BeTpa M B IAA3MEHHOM CAOe
A yz IPEBBINIACT YPOBEHb 1,5 Ha HU3KUX YaCTO-
TaX, B TeOMarHUTHOM XBOCTe A y, MeHbIe 1 —
Ha BBICOKMX YacTOTaX. [ [pUuMHBI ONIMCAHHLIX He-
COOTBETCTBUM He ACHBI. OAHAKO UHTEPECHO OT-
MEeTUTh, YTO YaCTOTHAasA 3aBUCUMOCTh TOPU30H -
TaABHBIX (DYHKIJUM OTKAUKA B TPEX 30HAX OOHa-
py’XKHBaeT MaKCUMyM IIPUMEPHO Ha OAHOM dac-
tote 3- 10 ~3T'1, 4TO Ha MOPSIAOK OTAMYAETCS OT
BBHILIIEIPUBEAEHHOM OIleHKM U IIPU UHTepIIpeTa-
MU AQCT COBCEM APYTO€ paclpejpeAeHue IIpo-
BOAMMOCTHU HeAp AyHBL. ViMes B BUAY BO3MOXK-
Hble CYIleCTBEHHEBIE NIOTPEITHOCTH OT IIpeHe0 -
pe’kKeHusd aCuMMeTpUu "00>KaTusd" 1 KOHAYKTHUB-
HOUW MOABI, MBI He IIBITAeMCSI CTPOUTH HOBEIE
MOAEAU IAEKTPOIPOBOAHOCTU, a IIPHUBEAEM Ha
puc. 9 onyOAMKOBAHHBIE PE3YABTATHL C €AMHCT-
BEeHHBIM KOMMEHTapHueM, 9YTO OHU MOTYT OBITh
CYIIEeCTBEHHO CMelIleHbl OT MCTUHHOTO paclipe-
AEAEHUS.

O030p OonyOAMKOBaHHBIX MOAEAEN pac-
IpeAeAeHNs YIAEKTPOIIPOBOAHOCTH AYHBI. Co-
BeTCcKUMU [Baubsau u Ap., 1973; AOATHMHOB U AP.,
1975] u 3apy0eskHBIMU [Aaiien u Ap., 1975; Dyal,
Parkin, 1971] uccaepoBaTeAsIMU IIOCTPOEHEI pas-
AWYHBIE MOAEAU SIAEKTPOIPOBOAHOCTU NyHEL OT-
AWYasICh B HEKOTOPBIX A€TaAdX, OHU AQIOT B 00-
1leM CXOAHBIEe pacIpeAeAeHUsT SAeKTPUUYeCKUX
CBOMCTB AYHHOTI'O MaTepuaisa ¢ T'AyOMHOU: B BEpPX-
HuxX 200 KM HaXOAUTCS IIAOXO ITPOBOASIITUY CAOM
C YA@ABHBIM CONPOTHBAeHKEM 6oaee 10° OM - M;
TAyO>Ke 3anreraeT CAOM IIOHUKEHHOTO COIIPOTHUB-
Aerps (10° OM - M) MommHOCTEIO 150—200 KM, A0
600 KM COIPOTUBAEHME BO3PACTAET Ha ITIOPSAOK
U AaAee oIATh yOoBIBaeT Ao 10° OM - M Ha rAy6u-
He 800 kM. B 6onee mo3pHUX paborax [Dyal,
Parkin, 1973; Sonett, 1977] IpUBOAATCS MOAEAU
C MOHOTOHHBIM POCTOM IIPOBOAUMOCTH C TAYOU-
HOM, XOTS MOAEAU C IMKOM IIPOBOAUMOCTH Ha
rayoune 200—400 KM paccMaTpUBAIOTCSA KakK
BO3MOJKHBIE, YAOBAETBOPSIOIINE AQHHBIM HaOAIO-
aenuti. Ha puc. 9 npeactaBaeHo o6001ieHmne Co-
HeTTa HECKOABKUX MOAEAEN B3AEKTPOIIPOBOAHO -
CTHU AYHHBIX HEAD.

BeiBoABI. UTO ke MBI AOCTOBEPHO 3HaeM 00
9AEKTPOIPOBOAHOCTU AyHEI ¢ OUueHb BEICOKOE
conporusaenue (107—10'9 Om - M mo pasuBIM
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Puc. 9. MoapeAr 5AeKTPOIPOBOAHOCTHU AYHBI
IO A@HHBEIM paboTel [Sonett, 1977].

AUTEPATyPHBIM MCTOUYHUKAM) PEroAuTa, NMelo-
1IeT0 MOIIHOCTh 2—12 M, mpuYeM 3aMephbl BhI-
IIOAHEHBI BCEro Ha HECKOABKUX obOpasljax, AO-
CTaBAEHHBIX Ha 3eMAIO. VIHAYKIIUOHHEBIE 30HAU-
pOBaHMA Cpa3y "NpOBAAUBAIOTCA" Ha TAYOMHY
100—200 KM, IOCKOABKY (DYHKIIMUA OTKAMKA IIO-
Ay4eHBI TOABKO Ha 4acToTax MeHee 4 - 10 -2 I,
HO U Ha 3THX YaCTOTaX OHU BEAyT ceOs He B3a-
WMHO COTAACOBAHHO, YTO CTABUT II0A COMHEHUEe
AOCTOBEPHOCTB ITIOAYUEHHBIX OII€HOK TAYOMHHOMN
3AEKTPOIIPOBOAHOCTH.

ITpeanrosKeHHNSI K HOBBIM 3KCIEpUMEHTaM.
A. YCcoBepIIeHCTBOBATh UHAYKIIMOHHbBIE 30HAM -
poBaHUA.

1. YBeAUYUTH TOYHOCTb U YaCTOTy HU3Mepe-
Hun. Hanpumep, (peppo30HAOBEIE MAarHUTOMET-
pBI, pazpaboTraHHbie BO ALBOBCKOM IleHTpe VH-
CTUTYyTa KOCMMYECKHUX UCCAEAOBAHUM IIOA PYKO-
BoacTBOM B.E. KopenanoBa UMeIOT UyBCTBUTEAD-
HocTk 0,01 HTA, wactoTy ompoca 0,1 ¢, Mmaable
rabapuTHl U 3KOHOMUYHEL B paboTe.

Cnucok AureparTrypsl

Banbsan A.A., bepguuesckuti M.H., Eropos U.B.,
Kpacc M.C., Okyaecckull b.A., @agees B.E. Ka-
JKyllleecsl dAeKTPHUUEeCKOe COIPOTHBAeHHE Ay-
HBI U ero mHTepnpetarus // V3. AH CCCP.
@usuka 3eman. — 1973. — Ne 11 — C. 3—12.

Kocmoxumus Ayubl u nnaauet / Tlop pea. A.IL Bu-
HorpapoBa. — Mocksa: Hayka, 1975. — 698 c.
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2. YcTaHOBUTH Ha /\yHe HECKOABKO CUHXPOH-
HO paboTaroIIUX MarHUTOMEeTPOB. VIMes Tpu Mar-
HeToMeTpa, MOKHO CTaBUTh 3aAa4y Pa3pAeAbHO-
TO OIIPeAEAeHUs ITIOAeN KOHAYKTUBHOM U UHAYK-
IIMOHHOM MOA U, CA€AOBATEABHO, TAOOAABHO OC-
PEAHEHHOTO NOIIePEeYHOr'0 COIIPOTUBAEHUS BEPX-
HEeTO CAOS BBICOKOTO CONPOTUBAEHUSA (IO KOH-
AYKTUBHOU MOAE) U ITapaMeTPOB HauboAee XOPO-
1110 IPOBOASIINX CAOEB MAaHTUU AYHEI (IO BUX-
peBol Moae).

Bb. OpranusoBaTk HCCA€AOBAHUE SAEKTPOIIPO-
BOAHOCTH BEPXHEIO CAOSI AYHHBIX IIOPOA AO TAY-
OUHBI AECSITKU—COTHU METPOB aKTUBHBIMU Me -
ToAAMHU. PellleHne 3TOM 3apa4u [eAeCOOOPa3Ho
BECTH ABYMsS CIIOCOOAMU.

1. AUCTaHIIMOHHOE rAOOaABHOE 30HAUPOBA-
HYe /\YHBI Ha Pa3HBIX 4YaCTOTaX ¢ 60PTa OKOAO -
AYHHBIX CITyTHUKOB.

2. AOKaAbHOE UHAYKIIMOHHOE 30HAUPOBaHUE
C UCKYCCTBEHHEBEIM BO30Y KACHUEM IIOAL C OopTa
CIIEeITMAaAN3UPOBAHHOIO AYHOXOAQ. S3OHAMPYIOIIAs
YCTAHOBKA MOJKeT BKAIOYATh HAOOp MarHUTHBIX
IIeTeAb ¥ OAeKTPUUECKUX aHTEHH, YIIPaBAIeMBIX
CHeIUaAbHBIMM IIPOrpaMMaMM M CHUTHAAaAMU C
3emau. I'luta"nue oT COAHEYHBIX OaTapeu U Apy-
TMX UCTOYHUKOB. "AyHOXOA-1" B 1970 r. B Teue-
"Hue 10,5 mecanes npomiea 11 KM U BBIIIOAHUA
OIPOMHOE KOAMYECTBO CBhEMOK, "AYHOXOA-2" Ipo-
mea 37 kM. COBpeMeHHBIU AYHOXO0A AAd EM 30H-
AUPOBAHUM CMOXKET NOKPHITE EM c’beMKOU 3Ha-
YUTEeABHYIO TepPUTOPHUIO AyHBL. [TOCKOABKY CO-
NIPOTUBAEHUE BEPXHUX CAOEB /\YHBEI OUeHb BBICO-
KOe, @ YPOBeHb [IOMeX HU3KUM, TAyOUHHOCTD 30H-
AUPOBAHUM MOXKET AOCTUIaTh COTEH MeTpOB, a
IpYM HAAWYMU ABYX COTAAQCOBAHHBIX pa3HeCeH-
HBIX YCTAHOBOK U O0Aee. MOXKHO HE COMHEBATh-
Csl, YTO Ha 3TOM IIyTH OYAYT IIOAYUYEHBI Ba*KHbBIE
Hay4HBIe U IPAKTUYECKUE PEe3yABbTATHL.

PaboTel rpynnel b HaBepHSAKa AQAYT AOCTO-
BepHEIE Pe3yABTATH], B pa0OTax IPyIIel A IIPEA-
CTOUT UCCAEAOBATH PsiA CAOKHEBEIX IIPOOAEM U
CKOPBIU yCIIeX He OYeBUAEH.
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