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1. BBeaeHnue

B [1] paccmarpuBaerca cdepudecKHil KOHACHCATOP B IIEIH
ITOCTOSIHHOI'O TOKA, PEIarOTCA ypaBHeHHA MaKcBeAAd AAA 3aPAKAEMOTO
cepuyeckoro KoHAeHCaTOpa. V3 9TOro permreHns CAEAyer, YTo ITOCAE
3apfAAd  KOHAEHCATOPA, KOTAA TOK IIPAKTHYECKH IIPEKPAIACTCA, B
KOHAGHCATOPE COXPAHACTCA CTAIIHOHAPHBIA IIOTOK 3AEKTPOMATHHTHOI
SHEPIUH, 2 BMECTE€ C HUM COXPAHACTCH ACKTpOMarHuTHAfA BoAHA. Ha
ocuose sT1oro B [l] mpeasaraerca rumoresa O HIPHPOAEC IEMHOIO
maraerusma. Hrmxe aTa rumoreza oOOCHOBEIBaeTcs M 0OCy#KAaeTCA OoAee
ITOAPOOHO.

2. DAEKTPOMArHUTHAA BOAHA B C(peprUIeCKOM

KOHACHCATOpPE
Ha puc. 1 noxasana cucrema cepudeckux koopausar (0,6, Q).
Aaaee ucnoansyerca cucrema CI'C u caeayrorue 0603HaYCHISA:

E

00,0 HaHpH)KCHHOCTI/I SACKTpI/I"ICCKOI“O ITOAA,

H,,, - HATPAAKEHHOCTH MATHUTHOTO HOA4,

M - aOCOAIOTHAS MATHHUTHASA IIPOHUIIAEMOCTb,

& - aDCOAIOTHAA AUIAEKTPUIECKAA IIPOHUIIAEMOCTD.
B [1] moxazano, 9TO HAIPMKEHHOCTH OIPEACAAIOTCA (POPMyAAMH,
IIPUBEACHHBIME B Ta0OA. 1, TAe




Tabauma 1.

Puc. 1 (Sferal50.vsd)

E, =E_ (p)cos(0)1—exp(at))
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E, = Ey,(0)sin(0)1-exp(at)

E, =E, (p)sin(0)1-exp(at)

)
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H,=H_, (o)cos(6)exp(at)-1)
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H,,(p)sin(0)exp(at) -1)

H,, (p)sin(0)exp(at) -1)




Paccmorpum  ma  cdepe  paamyca O TOUKY T( , 9) c

xoopanmaramn @, 6. Bexroper H o U H,, ncxoasmme us sroit Touxwy,
AexaT B IAockocTH P, kacateAbHOI K 51001 cdpepe B 31011 TOUKe T ((p, «9)
- oM. puc. 2. DTH BEKTOPH IIEPHEHAHUKYAAPHBI ~APYT  APYIY.
CAEAOBATEABHO, B KAKAOH TOYKE (qp, 0] cymmapHsLit BekTOp

H o0 = H 0 +H 0 @
AEKHT B HAOCKOCTH P M HaItpaBAeH MOA YTAOM I/ K AMHHH HAPAAAEAM.

B [1] mnokazamo, YTOo 9TOT BEKTOP M YIOA I/ OIPEACAAIOTCA
cAeAyromuMEa (POpMyAaMU

H,, =|H,[sin(6)exp(et) 1), ®
- A
H(p&‘zz_a (6)
D
T (4]
y=2-—p-R)-5, 0
>~ PR)
rae Ay R, @, B, C — koHCTaHTBI, KOTOPBIE MOTYT OBITH OIPEAEACHBI
SKCIIepEMEHTaABHO, R - paamyc BHemmeit cdepsl KoHAEHCATOPA.
Koncranra @=——, rae 7 - IOCTOSHHAas BPEMCHM B LIEIH 3apsAd
T
KOHAEHCATOPA.

Puc. 2 (Sferal10.vsd).
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IToAOOHBIE COOTHOIIEHNA CYIIECTBYIOT AASl BEKTOPOB Ew u E,.

CACAOBQTCABHO, B CCpCpI/I‘ICCKOM KOHAGHCB.TOPG MOJKHO pPacCMaATPHBATDH
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TOAPKO OAMH BEKTOP SAEKTpmdeckoil manpsxennoctn E_, u ToAbKO

OAMH BEKTOp MATHUTHOH Hampsukesocrn H ITockoabky ot

9o *
BEKTOPHI A€KaT Ha cpepe, OyAeM Ha3BIBATH UX ChepUIecKuMU.

Ha puc. 3 mokasamer Bekroper H u E ACKAITIFE Ha

®0 00 >

maockocta P, msexroper H ) m E |, aesxarmme na paanyce.
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| //\\EIZ
T(p, 6) > H

Puc. 3 (Stera3a.vsd).
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Puc. 4 (Sferal33.vsd).

Vroa l// ABAACTCA IIOCTOAHHBIM AAf BCEX BCKTOPOB H(pg HpI/I

AAHHOM paAuyce 0. DTO O3HA4daeT, 4T0 Ha cdepe € Pasuycom p
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HaIIpaBACHHSA BCEX BCKTOPOB ng COCTAaBASAIOT CO BCEMHU ITAPAAACAIMU

OAWH U TOT K€ YTOA V. ICive) O3HA4YacCT, B CBOIO OYCPCAD, 9TO CYINCCTBYCT

MArHUTHAA SKBATOPHAABHAA ITAOCKOCTD, HAKAOHCHHASA K MaTEMATHYECKOM
BKBaTOpHaAbHOIZ IIAOCKOCTH Ha YIOA l// , MAarHHUTHAad OCb, MATrHHUTHBIC

IJOATOCA W MATHUTHDBIC MEPUAMAHBI, IIO KOTOPBIM HAIIPABACHBI BECKTOPBI

H,

MEPUANOHAADHAA CCTKa, TOACTBIMHX AMTHHUAMIT — MarHuTHaA

- CM. pucC. 4, TA€ TOHKHMHN AMHHAMIT 000O3HAYEHA MATEMATIYECKAS

MEPUAMOHAABHASA CCTKA, ITOKA3AHBI MAaTCMATHYICCKas 72772 , MAaTHUTHAA dd

U DACKTPpHYICCKAsA bb ocu. Baxmo OTMETUTH, YTO MarHuTHad dd H

— —

SAEKTPHIECKAS bb ocu wu, BOOOIIE, BEKTOPEI EW n H

00
[IEPIICHAUKYASPHBL.
()
IIpu —=0 wu =0 MaraurHas ocp coBmapaer ¢
C
MaTEMATUIECKOM.

3. MaraurHO€E u 3ACKTPI/I‘ICCKOC rmoAe 3eMAn

M3BecTHO,  9YTO  DAEKTPUYECKOE  IIOA€  3EMAH  MOKHO
paccMaTpuBaTh, Kak  IOAe  "MEKAy OOKAAAKAMU  C(DEPHUECKOrO
koHAcHCaTOpa" [2]. DTHMH OOKAAAKAMU SBASFOTCH ITOBEPXHOCTH 3EMAN
3apSUKEHHAs OTPULATEABHO, 1 HOHOC(EPA, 3aPSKEHHAs ITOAOKUTEABHO.
3apsA  9THX  ODOAOYEK IIOAACPIKHBAETCS IIOCTOSHHBIM — IPO30BOIL
ACATEABHOCTBIO ATMOC(EPBI

MsBectHO TaKKe O CYIIECTBOBAHHM MATHHTHOTO ITOAA 3EMAM.
OAHaKO B 3TOM CAyYae OTCYTCTBYET OOILECHPUHATOEC OOBICHEHUE
HCTOYHHKA 9TOrO IOAf. "IIpoOAeMa IIPOMCXOMKACHHSA M COXPAHEHHS
IIOASl HE pelreHa 1o ceil Acup [3].

AaAee MBI PACCMOTPUM IHIIOTE3y O TOM, YTO MATHHTHOE ITOA€
3eMAU ABASAETCA CAGACTBHE CYIIECTBOBAHHUA IAEKTPUYECKOIO IIOAA
3emMan.

Beume  6bIAO  HOKa3aHO,  YTO  CyIIECTBYE€T  MATHHTHAS
OKBATOPUAABHAS IIAOCKOCTb, MATHUTHAs OCb, MAIHUTHBIC IIOAKOCA U

MAar"HHTHBIC MC[}I/IAI/IaHbI, 10 KOTOpI)IM HaHpaBACHI)I BCKTOPI)I H(pg - CM.

puc. 4. VoA MEKAYy MArHUTHOM OCBIO M MATEMATHYECKOI OCBIO MOACAH
HE MOJKET OBITH OIIPEACACH M3 MATEMATHIECKOIT MoAeAn. Tem Goaee, He
OIIPEACAEH JIOA MEMKAY MATHHUTHOH OCBIO U (PH3NYECKONH OCBIO
BpaIeHua 3eMAN.




Cdpepudgeckue BEKTOPHI 3aBUCAT OT sin(@). PaamaspHBIC BEKTOPBI
3aBUCAT OT COS(Q) - cm. 120A. 1. IToatomy B TOUKax, rAe cpepruueckue

HAIPAKEHHOCTH ~ PaBHBI  HYAIO, CYIIECTBYFOT TOABKO PAaAHAABHEIC
Hanpspkeaaocru. Hafiaem yroa nakaonenus @ . M3 taba. 1 u popmya (3,

5, 6) caeayert, 9TO

A .
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FIG. 8. (Sfera.88)
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FIG. 9. (Sfera.88)
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FIG. 10. (Sfera.88)

Ha pmc. 8 mokazaHO BEKTOPHOE ITOAE H o0 B AMAMETPAABHOM

ITAOCKOCTH, HpOXOAHH.[CI‘/‘I acpes MAarduTHYIO OCb. HpI/I 9TOM

‘Hw‘:0.7; p=1. Ha pmc. 9 mokasano sextopmoe moae H, B

AI/IaMCTpaAbHOfI ITAOCKOCTH, HpOXOAHH.[CIZ Ygcpe3 MAarHUTHYIO OCbhb. HPI/I

3TOM ‘H p‘ =0.4; p=1. Hakonen, na puc. 10 nmokasano BeKTOpHOE ITOAE
H =H oot H , B AMAMETPAABHOM IIAOCKOCTH, IIPOXOAAIIEH depes

MArHUTHYIO Ocb. [1pu aTOM ‘HW‘ =0.3; ‘I:ip‘ =0.2; p=1.

4. O6cyxaeHHE

AHAAOTHYHO MOKHO OIHCATh SACKTPHUECKOE moAe 3eMAn. Baxkmo
OTMETHTD, YTO IACKTPHUIECKOE ITOAE COOCHO MATHUTHOMY ITOAXO.

Erme pas moAuepkHeM, U4TO CaMO CYIIECTBOBAHHE SAEKTPHYIECKOTO
IIOASl HE BBI3BIBACT COMHEHUSA, a 3apsiA ' CPEPHIECKOrO KOHACHCATOPA
3eMAn" ITOAAEPKUBACTCSA TPO3OBOM ACATEABHOCTBIO [2].

PaccmoTprM  ermie  CpaBHHTEABHBIE KOAWYECTBEHHBIE —OIICHKH
MAarHUTHOH M 9AEKTPHYECKOHN HAITPAKEHHOCTEHN ITOAA 3EMAH.

B Bakyyme, rae € = =1, u B cucreme CI'C MeKAYy MATHUTHON |
SACKTPHYECKON HAIIPMKEHHOCTBIO B AFOOOM HAITPABACHHH CYILECTBYET
coornorenue [1] Bmaa

E=H. ©9)
DTO  COOTHOIIEHHA  CIPABEAAHBO, €CAM  9TH  HAIIPAKEHHOCTH
m3mepsrorcss B cucteme CI'C B AaHHONM TOYKE B OAHOM M TOM 7K€
HanpaBAeHun. Aaf rrepexoaa B cucremy CH HapAO yaecTs, 910




At H: 1 CI'C = 80 A/m
anast E: 1 CI'C = 30000 B\m

Takum oopasom, cucreme CU Berparkenue (9) mpuHIMAeT BHA!

3000E =80H (10)
nAn

E~0.03H. (11
nAn

H ~30E-tg(p) . 12)

AOIIOAHHTEABHBIM ~ aPIYMEHTOM B IIOAB3Y  CYIIECTBOBAHES
9ACKTPHYECKOIO IIOASl YKA3aHHON CTPYKTYPBI ABAACTCH CYIIECTBOBAHIIEC
TEAAYPHIECKHX TOKOB [2]. OTCyTCTBYeT OOIIEHIPUHATOE OOBACHCHHE UX
npuauHbl. VICXOAA 3 BBIIIIEU3AOKEHHOTO, CACAYET IIOAAraTh, YTO ITU
TOKH AOAKHBI IMETh MAKCUMYM B HAIIPABACHHN ITAPAAACACH.

Bosmorkmo, saekTpraeckoe moae 3eMAN MOKET OBITH OOHAPYKEHO
C IIOMOIIBIO CBOOOAHO IIOABEIIICHHOIO 9AEKTPUYECKOTO AMIIOAM,
BBIIOAHCHHOTO B BHAC AAHHHOIO H30AHPOBAHHOIO CTEP/KHA C
METAAAMYECKAMHI IIAPAMH HA KOHIIAX. BO3MOXKHO Takke, 9TO IIpU
HI3KOH YACTOTE M3MCHCHHSA 3aPAAOB AHIIOAS OYAYT 3a(DHKCHPOBAHEBI
KOACOAHUS CTEPIKHA.

Mcxoas U3 IPEAAOKEHHOMN THIIOTE3bI, MOMKHO IIPEAIIOAOKUTD, YTO
MArHHTHOE IIOA€ AOAKHO HAOAIOAATBCA y  IIAQHET, HMEFOIIUX
arMocdepy. AEHCTBHTEABHO, MArHUTHOE IIOAC OTCYTCTBYeT y AyHBI 1
Mapca, aumreHHBIX aTMOChepsl. OAHAKO MATHUTHOE IIOAE OTCYTCTBYCT 1
y Bemeprr. BosmoixnO, 3T0 0OBACHACTCA BBICOKOW IIAOTHOCTBIO U
IIPOBOAUMOCTBIO  atMocdeper  —  atMmocdepy  Bemepsr  Heapss
paccMaTpPUBATH KAK N30AHPYIOIIHHA CAOH C(DEPUIECKOTO KOHACHCATOPA.
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