CTATUYECKAA IFPABUTALIMA U AHTUTPABUTALIUA

HayKa yTBep»K4aeT, UTo CyLLEeCTBYeT OTAe/IbHOe FPaBUTALMOHHOE MNoJie, KOTopoe co3aaeT
B3aMMOAENCTBME MeEXKAY Maccamn. MOE ke MHeHWe, B NPUPOAE HET COOTBETCTBUA MPaBUTaLMOHHOMY
NoJIto, NOCKOJIbKY B cpeae (B apmpe) BOIMOXKHbI TONbKO ABa BUAA SHEPTUU: NPAMOJIMHENHOE, 3TO TO, YTO
Mbl Ha3bIBaeM 3/1EKTPUYECKUM NOJIEM U BUXPEBOE, TO YTO Mbl Ha3bIBAEM MAarHUTHbIM MOJIEM.
MocnepHee, MO CYTM COCTOMUT U3 3IEKTPUYECKOIO 3aKPYYEHHOTO NoAA, T.€. 3TO 3aMe/IeHHoe
3NeKTpMYecKoe nose B BUXpPE. A 3HaUYMT, TO, YTO Mbl HAa3bIBaeM rPaBUTALLMOHHbBIM B3aMMOLENCTBUEM
CBA3aHO ¢ paboToM 3TMX ABYX NOoMen, TPEeTbero BMaa Noas NpocTo He TpebyeTca. U, KOHe4yHo, TpebyeTtca
BBEeZEHME cpeabl Uan NAOTHOTo 3dupa.

Ecnmn 6paTb MexaHMYECKYHO (rMAPaBANYECKYIO) aHANOTUIO, TO FPaBUTALMKM NONHOCTbIO COOTBETCTBYET
3aKOHy Apxumepna, Korga Tefio, Norpy*KeHHoe B BOAY, 3aHMMAET B BOAE TOT YPOBEHb, KOTOPbI
COOTBETCTBYET €ro N/I0THOCTU. HO OCTaeTca He ACeH CamM MEeXaHW3M rpaBUTaLLN AU BOSHUKHOBEHMUA
CUAbl Beca Ha nnaHete. [10aTomMy ANA pacCMOTPEHMA NPOLLECCOB BO3bMEM Ba TeNa, Kak 3TO NOKa3aHo
Ha puc.l.
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Puc.1. Bo3HMKHOBEHME CUbI Beca (rpaBuTaLmMm) M aHTUrPaBUTaLmMm.

Ha neBom purCcyHKe NoKasaHo Kak popmMmnpyeTca cuaa Beca, Korga tenio M naoTHee U Taxenee
OKpPYKaloL,Eero NPoCTPaHCTBa, YTo 0603HAYEHO HA PUCYHKE KpacHbIM LBeToM. KoTopoe nepecekaeT
aNeKTpuyeckoe nose nnaHeTsbl E, BO3HUKatoWee KaK 3ddEeKT NNaBHOTO YNJIOTHEHUS 3/1EKTPUYECKOTO
NoAA NAaHeTbl K HU3Y. MMEeHHO M3MeHeHWe NAOTHOCTU 31EKTPMYECKOro Noa Co3aaeT ycloBumA Ann
BO3HWKHOBEHMA CUJIbl Beca. MOCKOIbKY B Tee, rae NpoBOAMMOCTb BbILE, YEM B OKpYKatoLwem
NPOCTPAHCTBE, TaK KaK 4OMMHUPYET NAOCOBaA (TAXKeNan) UK 3NeKTPOHHanA aHeprua. MosTomy BHU3Y
Tena M nonyvyaem ABUNKEHWE 3N1EKTPOHOB (-e) BBepX U BOKpYr obpasyeTca marHMTHoe (BUXpeBoe) nose,
YTO NMOKa3aHO Ha PUCYHKE KPYroBbIMU CTPENKAMM.

M Kak cnepcreme ABUMKEHWA 3N1EeKTPOHOB BBEPX POPMMpPYETCA €331 MUHYCOBOE MarHUTHOE NoJie,
KOTOpOE ABWMKET MO3UTPOHbI, TOXKE BBEPX MO PUCYHKY. [lBa BUAA NOAA BCEraa POXKAAOTCA BMECTe, TaK
KaK 3TO peanusyeT CUCTEMY HY/IeBOM TOUKM, Ky[a SHepPrus cpeabl UAU AaBaeHue apupa BTEKAET, UTO
MOKa3aHo CcTpesikol G Ha pUcyHKe. BarkHas 0cO6eHHOCTb MO3UTPOHHOTO TOKA M SHEPIUK, YTO OH
YCUANBAETCA B AMINEKTPUKAX, T.€. B OKPYKatoLWEM NPOCTPaHCTBE, NOCKO/bKY 3TO yAapHasa BOHA C
3/1eMeHTaMM NOOXKUTENbHOM obpaTHOol cBasu (MOC), noaToMy Nosyyaem BBEPXYy MUHYCOBOWM 3HaK, a
BHW3Y NIOCOBON. U eCiM Mbl MOCMOTPUM Ha MarHUTHOE NoJie, TO BHU3Y 3/IeKTPOHHOE MarHUTHOE NoJie,
YMNOTHAACH K LLEHTPY CO34aeT CUAY TAXKECTU +F, HanpaBaeHHY0 BHWU3. M B TOM e HanpasieHuM co3gaet
NO3UTPOHHOE NOJIe CBEPXY, TOJIbKO BHELWHMMM NOTOKaMU, KOTopble ycuaueatoTcs cpegoi! U, noatomy



nmeeM TAry BHM3, NogobHO moTopy nan TypbuHe B adupe, popmupyembim MarHUTHbIM NOJIEM BOKPYT
TeNa, BO3HMKAIOLWMM NPpU ABUKEHUWN 3apAL0B BHYTPU Tena nNpu NoAapusaLmMm ux nonem naaHeTbl.

Tenepb paccmMoTpUm 0bpaTHbLIN CyYait, NOKa3aHHbIM Ha NMPaBOM PUCYHKeE, Koraa Teno aerye
OKpY:KatloLwew cpespbl, YTO MOXKHO NPEACTaBUTb, Kak BO34yX, KOTOPbIV BCMbIBAET B BOAE Ha
NOBEPXHOCTb. B TO Bpema nepsbIit Caydait MOXKHO NPeACTaBUTb, Kak KaMeHb, KOTOPbI TOHET B Boae. B
C/lyyae nierkoro tesia M, YTo NoKasaHo CMHWM LLBETOM HA NPABOM PUCYHKe, ByAeT BO3HMKATb yaapHas
BOJIHA OT 3/IEKTPUYECKOrO NoAA NAaHeTbl E, N03TOMy nonydyaem cHavyana ABUMKEHWE NO3UTPOHOB BHU3 U
NX YCKOPEHMe Yepes BHeLIHee NPoCcTpaHCcTBO GopmuMpyeT BHM3Y MUHYC. A BBepXy dopmupyeT
3/1IEKTPOHHOE MArHMTHOE MoJie, KOTOPOe reHepPUPYET ToXKe Ntoc cBepxy. U B uTore umeem cuny —F
HanpaB/IeHHYO BBEPX, Ha BCMAbITUE. KaK TONIbKO Te/10 CPaBHAETCA MO NAOTHOCTM C OKPYXKatoLLMM
NPOCTPAHCTBOM, TO T€/I0 OCTAaHOBUTCA M 3aiMET CBOI SHEPreTUYECKUI YPOBEHb.

Ha camom gene Hawa 3emns MMeeT ABa MarHUTHbIX NOJ/tOCA: MIOCOBOM M MUHYCOBOM M TOYHO TaK e
MMeET ABa SNEKTPUYECKUX NOTOKA, rAe OANH HUCXOOALLUMN, NOAAEPKUBAIOLMIA NOCOBOM MarHUTHbIN
MO/OC, KOTOPbIM Ha PUCYHKE NMOoKa3aH Kak E, a BTopoi BocxoaAaLLnin, yCUAMBAKOLWMIA MUHYCOBOA
MarHUTHbIN NoAtoC (Ha pUCYHKe He nokasaH). CeroaHa, NoKa Ha NaaHeTe AOMUHUPYET HUCXOAALLMIA
nostoc, Natocosoii. Ho nocne nnaHeTapHOro nepexoga HayHeT AOMUHUPOBATb BOCXOAALLMUIA
MarHUTHbIN NOJIIOC M B NOJ1E NIAHETbI TaK e BOCXOAALLMIA 3NEKTPUYECKUIA NOTOK byaeT 6onee
aKTUBHbIN, T.€. HaNpPaBNEHHbI CHU3Y-BBEPX. HO 3TO HNYErO HE U3MEHUT B rPaBUTaL MM, MOCKOJIbKY STOT
BOCXOAALLMIN yAaPHbLIN NOTOK NO Npupoae 06paTHbIA 31EKTPOHHOMY M NOSTOMY OH AeNCTByeT NogobHo
3NEKTPOHHOMY. TaK }Ke KaK MarHUTHble NoJitoca paboTaloT B O4HOM HanpaBAeHUU, KaK O4HO Lieoe.

M NO3TOMY TaK e NoayYnm CUAYy Beca, HanpasaeHHYI BHWU3 A1 TAMXKENOro Tea U BBepx 414 6onee
Nerkoro Tena Wam paspsaxKeHHoro. 3ToT MOMEHT TPYAHO cpasy MNOHATb, TaK e Kak Ha puc.1 (nesblit) Mmbl
BMAMM, YTO MO3UTPOHHbIV TOK AO/IKEH YBE/IMYMBATL NAKOC CBEPXY, HO B PEaIbHOCTM TaKoM TOK co3aaeT
MUHYCOBOW notoc. Mo3Tomy cMeHa AOMMHUPYIOLWLErO MarHUTHOTO MNOJIIOCa Ha NiaHeTe, Koraa oHa
COCTOUTCA, B FPAaBUTALMM HUYETO He NomeHsieT. Ho npu aTom byzeT BOCXO4ALLMIA NONIOC BeAYLWMM, a
3HaAYMT 3TO ByZeT ycuaneaTb 60/1blUe BOCXOAALLME SHEPTUM NIIOAEN U BCEX HUBYLLMX, KTO reHepupyeT
paspAKeHHbIe AW yAapPHble SHEPTUK, YTO A0XKHbI BbITb CBA3aHA C NN1AHOM MbICAW. B TO Bpems Kak
HUCXOLALLME UNW TANKE/IblE SHEPTUW LO/IKHbI COOTBETCTBOBATb YPOBHIO SMOLMNA.

M, Kak Mbl BUANM, B UTOre, CTaTUYECKan rpaBUTaLMA UM CUNA BECA, TaK MKe, KaK U aHTUrpaBmuTauma
Nerko obbAcHAeTcA 6e3 Hanumna TPETbEro NosA rpaBuTaumm B dusmnke. Mpu 3Tom NpUTANKEHUE TeN
mexay cobolt AONKHO 06BACHATLCA YCKOPEHMEM INEKTPUYECKOTO NOAA MEKAY TeNamm, CaMbim
06bI4YHbIM 3 PeKTOM BepHYNNU, KOTAa Pa3pAXKEHHbIN UKW YAAPHbI NOTOK MeXAY TeNlaMu BO3HUKAET U
nof AeicTBMEM BHELIHEro AaB/ieHUn 3To Tena cbnuKaert.

M Kpome CTaTUYeCKOoM rpaBUTaLmMK, Co34atoLeli CMay Beca Uiu aHTU-Beca, ecTb eLle AUHaAMUYecKas
rpaBUTaUMA, KOTopan 06bACHAET ABUKEHME Tea Mo CTauMoHapHOM opbuTte Npu onpeaeneHHoM
CKOPOCTM, YTO CBA3AHO C TEM, YTO 3/1EKTPUYECKOE MNOoJe NAaHeTbl CO34aBas CTaTUYECKYO rPaBMTaLmIo C
OZLHOM CTOPOHbBI YCUAMBAET MarHUTHOE MOoJIe MAKOCOBLIM HanpsKeHnem. MarHuTHoe rnose, Kotopoe
BO3HWKaET Npu ABUXEHMM Tena B HanpasaeHnn opbuTbl, a ¢ Apyroi ocnabaset, nosTomy Teno
NOBOPAYMBAET B CTOPOHY, OTK/IOHSETCA OT NPAMOJIMHEMHOTO ABUKEHUSA,

B dM3MKE MMEHHO 3TOT MOMEHT CTaBUT NOA COMHEHME MPUHATYIO TEOPUIO FPaBUTaALLMKN, MOCKOAbKY AN1A
ABWXKEHUA Tena no cTaumoHapHOM opbuTte, YTobbl TENO He yeTano oT LLeHTpa BpaleHna Heobxognumo
MMETb CUAY, KOTOPas PacTeT C PacCTOAHWEM, YTOObI TeN0 OCTaBaOCh Ha CTaLMOHapHoW opbuTe (Npu
onpeaeneHHo ckopoctun). Ho mMmbl 3HaemM 13 TOM e GU3NKK, YTO FPaBUTaLMA C PacCTOAHMEM
yMeHbLUaeTcsA, MPUTOM 06paTHO NPONOPLUMOHANLHO. M NO3TOMY B GU3MKe B pacyeTax Ha NpaKkTUKe
NPMHMMAIOT CKOPOCTb rPaBMTaLMOHHOIO B3aMMOAENCTBMA BECKOHEYHOCTb, T.€. MTHOBEHHYIO, YTO MO UX
Ke TeOPUU HEBO3MOKHO.



PS. Ha camom zene, anekTpruyeckoe nose naaHeTbl OMKHO ele BUObpMpoBaTh C onpeaeeHHon
YyacToToM, co3aaBas 0bbIUHbIN chepuyecKmin pesoHaTop U3 Bo3ayXa, rae B noHochepe natoc obpasyercs,
a B A4pe MMHyC. 3Ta BMOpauma 1 ecTb NlaHeTapHaa BUbBpaLuma, KoTopas BAMAET Ha HAc M pacTeT no
Mepe pocTa HanpsaXeHus Ha MoHocoepe (+). Ho NpuHLMNa rpaBUTaLMmn 3TO HE MEHSAET, MOCKOJIbKY
oAHoMNoAApHaA BUBpaLMA TONbKO ANLLb YCUAUBAET SHEPTUIO B NMNKAX, KAYECTBEHHO NPUTOM 3TO AenaerT.
Bubpauma nosbiwaeT 3¢pPeKTUBHOCTb CUCTEMbI. YTO, BO3MOXKHO, MEHAET AUHAMMUYECKYIO rpaBUTaLmio
(HanpaBneHwue cunbl) Jo 1 nocne noHocdepbl. UMeHHO noaTomy Ha CoslHLLEe Mbl BUAUM KPYroBble
COJ/IHEYHblE AYrU U3 NNa3Mbl Ha CBETALLENCA NOBEPXHOCTU, FAe CHU3Y 3Heprusa, BEPOATHO, ABUMKETCA MO
KpYry, 3a CYET Yero HaKan/anBaeTca U YCUANBAETCA U B UTOTE MOJly4aem MOLLHbIE COJTHEYHbIe BbIBPOCHI,
YTO Mbl Ha3blBaEM COJIHEYHbIE BCMbILLKM.
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