rPABUTALUMNA N AHTUTPABUTALUA

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 adupe) BOIMOXKHbI TONbKO ABa BUAA ABUKEHUA: NPAMOJIMHENHOE, 3TO TO,
YTO Mbl HAa3blBAaEM INIEKTPUUYECKUM NONEM M BUXPEBOE ABUKEHME, TO YTO Mbl HA3blIBaEM MArHUTHbIM
nonem. MNocnegHee, NO CYyTU COCTOUT U3 INEKTPUYECKOIO 3aKPYYEHHOTO NoAA, T.6. 3TO 3amea/IeHHoe
3NeKTpUYecKoe nose B BUXpe. A 3HaUYMT, TO, YTO Mbl HAa3blIBaeM rPaBUTALLMOHHbBIM B3aMMOLENCTBUEM
CBA3aHO ¢ paboToM 3TMX ABYX NOMEN, TPETbero BMAaa Noas NpocTo He TpebyeTca. U, KoOHe4YHo, TpebyeTtca
BBeZEHMWE cpeabl Uan NAoTHOro adupa.

Ecau 6paTb MeXaHNYeCKYHO (I'Vlﬂ,paBJ'IMLIeCKYI'O) dHaNo0ruko, 1o rpaBUTalynA NOJIHOCTbKO COOTBETCTBYET
3aKOHY ApXMMe,D,a, KOorga teno, norpy>eHHoe B BOAyYy, 3aHMMaET B BOAE TOT YPOBEHD, KOTOprﬁ
COOTBETCTBYET ero NJA0THOCTU. Ho OcTaeTca He ACEeH CaM MeXaHWU3M rpaBuUTaLumM U aHTUTPaBUTaLMN.
I'IoaTomy AnAa pacCMmoTpeHnAa NnpoueccoB BO3bMeM ABa Te€/la, KaK 3TO NOKAa3aHO Ha PUCYHKe 1.
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Puc.1. Bo3HMKHOBEHME CUbI Beca (rpaBuTaLmm) M aHTUIPaBUTaLmMm.

Ha neBom puCyHKe NOKasaHo Kak popmMmnpyeTca cuia Beca, Korga tesio M naoTHee U Taxenee
OKpYKaloLLero NpoCTpaHCTBa, YTo 0603HaYEHO Ha PUCYHKE KpacHbIM LBeToM. KoTopoe nepecekaet
aNeKTpuyecKoe nose nnaHeTbl E, KOTOpoe NNaBHO YNNOTHAETCA K HU3Y U3-3a chepuyeckoit popmbl
nnaHeTbl. MOCKObKY B Te/ie 3NEKTPUYECKMNA MOTOK NAaHeTbl NoAAPM3yeT aTOMbI TeNa, Co34aBasn
ABUXKEHME 3/1eKTPOHOB BBEPX, TaK KaK Te0 UMEET U36bITOK 3/1eKTPOHHOW SHEPrnu, T.e. NPOBOAMMOCTb
[ON19 TOKA Bblle, YeM B OKpYy)KatoLem NpocTpaHcTee. MM MOXKHO CKasaTb B Tesle 3/1eKTpuyeckoe nose
YCKOpPAETCA, T.K. TeJI0 UMeeT MeHblUee A1 NOTOKa conpoTueieHne. Tem caMbiM CO34aBan CBEpPXyY
MUHYC, a CHM3Y natoc. U ecnun 6bl anekTpryeckoe nose naaHeTbl 6b110 paBHOMEPHOE, TO CU/IbI Beca He
BO3HWK/O Obl, MOCKO/IbKY NPUTSKEHME 6bIN0 6bl 0ANMHAKOBOE CHU3Y M CBEPXY. HO NOCKONbLKY CHM3Y noJsie
CUbHee, TO NPUTAXKEHUE CUAbHEE, MOyYaem CUy Beca.

Tenepb paccmMoTpUm 0bpaTHLIN CyYait, MOKa3aHHbIN HA NMPAaBOM PUCYHKeE, KOoraa Teno aerye
OKpy:KatoLei cpeapl, YTO MOXKHO NPeACTaBUTb, Kak BO3AyX, KOTOPbIM BCMbIBAET B BOAE Ha
NOBEPXHOCTb. B ciyyae nerkoro Tena M, YTo NOKa3aHO CMHUM LIBETOM Ha NPaBOM PUCYHKe, ByaeT
BO3HMKaTb 0bpaTHOe HanpaXeHue B TeNe, rAe 3/1eKTpUYecKoe noe naaHeTbl BcTtpeyaeT
COMPOTMBIEHNE, OTHOCUTENbHO Cpeabl, T.e. Teno 60abWnNiA AM3NEKTPUK. M B UTOre noayvaem
OTTa/IKMBaHWE OT 3eMHOM NOBEPXHOCTY, FAe HUKHWUI 3apsag nony4daercs 60blue, YTO Mbl Ha3biBaemM
aHTUrpaBuUTaLmA.

Ha camom gene Hawa 3emnsa MMeeT ABa MarHUTHbIX NOOCa: NAOCOBOM M MUHYCOBOM M TOUHO TaK e
MMeEeT ABa 31eKTPUYECKUX NOTOKa, rae OANH HUCXOAALLNM, NOAAEPHUBAIOLLMIA NOCOBON MarHUTHbIN



No/ItOC, KOTOPbIN Ha PUCYHKEe NoKa3aH Kak E, a BTopoi BocxoAAaumiA (MO3UTPOHHbIN), UAYLLMA CHUSY-
BBEPX, YCUANBAIOLMIA MUHYCOBOWM MarHUTHbIN NoAtOC (Ha pUCyHKe He nokasaH). CerogHs, NoKa Ha
naaHeTe JOMUHUPYET HUCXOOALWMIA NOKOC, MAOCOBOMN N HAUCXOAALLEE 3NEKTPUYECKoe none. Ho nocne
NJ1aHEeTapHOro NnepexoAa HayHeT JOMUHMPOBATb BOCXOAALLMIA MAarHUTHbIN NOIKOC M B NOJE NAAHETbI
TaK XXe BOCXOAALWMMN INEKTPUYECKNIM NOTOK byaeT 60s1iee akTUBHbIN, T.e. HanpasB/ieHHbIN CHU3Y-BBepX. Ho
3TO HMYEro He U3MEHUT B FPAaBUTALLMK, NOCKO/bKY 3TOT BOCXOAALLMNA YAAPHbIV NOTOK Mo Npupoae
06paTHbIM 3N1EKTPOHHOMY M NOSTOMY OH AeNCTBYET NOA0OHO 3NEKTPOHHOMY. TaK e Kak MarHUTHble
noJsitoca paboTatoT B 04HOM HaNpaBJeHUU, KaK O4HO Lesoe.

M No3aToMy TaK e Noy4nm CU/y Beca, HanpasBAeHHYH BHWU3 A7 TAMKENOro Tesla U BBepx A1 bosee
Nerkoro Tena uam paspaxeHHoro. MosaTomy cMeHa AOMUHMPYIOLLErO MarHUTHOrO MOJ0Ca Ha MAaHeTe,
Kora OHa COCTOMUTCA, B FPaBMTaLMM HUYEro He NoMeHsieT. Ho npu aTom 6yaeT BOCXOAAWMIM NoAoC
BEAYLWMM, @ 3HaYMT 3TO ByaeT ycuamneaTb 60/ible BOCXOSALLME SHEPTUM IIOAEN N BCEX HKUBYLLMX, KTO
reHepupyeT paspaKeHHble (MUHYCOBbIE) AW yAAPHbIE SHEPTMM, YTO A0/KHbI BbITb CBA3aHA C NN1aHOM
MbIC/IM. B TO BpemMs Kak HUCXOAALLME UK TAXKE/Ible IHEPTUN LO/IKHbI COOTBETCTBOBATb YPOBHIO IMOLMIA
WU NAOCOBbIX SHEPTUA.

W, Kak Mbl BUANM, B UTOTe, CTaTUYECKan rpaBUTaLMA WM CUNA BECA, TaK »Ke, KaK U aHTUrpaBUTaLma
nerko obbAcHAeTcA 6e3 HannuKna TPeTbero Noas rpasuTaumm B pusmuke. MNpu sTom NpUTANKEHUE Ten
mMexKay coboli JOMKHO 06BACHATLCA YCKOPEHMEM 3N1EKTPUYECKOTO NOJSA MEXKAY TeTaMU, CaMbiM
06bI4YHbIM 3P PeKTOM BepHYNNU, KOTAa Pa3pAXKEHHbIN UKW YAAPHbI NOTOK MeXAy TeNlaMu BO3HUKAET U
noa AelCTBMEM BHELUHEro AaB/ieHna 3To Tena cbauxaer.

M Kpome CTaTUYECKOM rpaBuUTaLmK, Co34atoLelt CMay Beca UAM aHTU-Beca, ecTb elle AMHaMUUYecKas
rpaBuTauma, Kotopaa obbACHAET ABUNKEHME Tena no cTaLnoHapHo opbuTe npu onpeaeneHHom
CKOPOCTM, UTO CBA3AHO C TEM, YTO 3/IEKTPUYECKOe MoAe NAaHeTbl CO34aBas CTaTUYECKYIO rpaBUTaLIMIO C
O/IHOW CTOPOHbI YCUAMBAET MarHUTHOE NoJie MCOBbIM Hanps)eHnem. MarHmMTHoe nose, KotTopoe
BO3HUKaET NpU ABUXKEHUW TeNa B HanpaBieHUn opbuTbl, a C APYroi CTOPOHbI MarHMTHoe none
ocnabnset, No3TOMy Te/I0 NOBOPaAYMBAET B CTOPOHY, OTKNOHAETCA OT NPAMONNHENHOTO ABUMKEHUS.

B $M3MKE MMEHHO 3TOT MOMEHT CTAaBUT NOJ, COMHEHWNE MPUHATYIO TEOPUIO FPaBUTALMKN, MOCKONbKY A5
ABWXKEHUA Tena no cTaumoHapHoM opbuTte, 4Tobbl TENO HE YNEeTan0 OT LLeHTpa BpalleHna Heobxoaumo
MMETb CUAY, KOTOPas pPacTeT C paccToAHMEM, YTOBbl TeN0 OCTaBaNOCh Ha CTauMoHapHoW opbuTe (Npu
onpezenieHHoM CKopocTu). Ho Mbl 3HaemM U3 TOI e GU3MKM, YTO FPaBUTALMUSA C PAaCcCTOAHMEM
yMeHbLUIaeTcs, NPMTOM 06paTHO NPOMOPLUMOHANBHO PACcCTOAHMUIO. M No3TOMY B dU3MKe B pacyeTax Ha
NPaKTUKe NPUHMMAIOT CKOPOCTb FPaBUTALMOHHOIO B3aUMOLENCTBUA 6ECKOHEYHOCTb, T.€. MTHOBEHHY!O,
YTO MO UX XKe TEOPUU HEBO3MOKHO.

Ha camom gene, snekTpuyeckoe nose NaaHeTbl AOXKHO elle BU6PUPOoBaTb C onpeseneHHOM YacToTon,
co3aBas 0bblUHbIN chepuyeckuii pesoHaTop U3 Bo3ayxa, rae B noHocdepe natoc obpasyetcs, a B agpe
niaHeTbl MMHYC. 9Ta BUOpaLMs U ecTb NNaHeTapHan BUGpaLma, KoTopas BAMAET Ha HAc U pacTeT no
Mepe pocCTa NICOBOro HANPAXKeHUA Ha MoHocdepe. Ho NpuHLMNa rpaBUTaLMM 3TO HE MEHSET,
NMOCKOJIbKY OAHOMONSPHAn BUOPaLMA TONbKO AN YCUAUBAET SHEPTUIO B MUKAX, KAYECTBEHHO
YCWUIMBAET 3HEPTUM.

MpUTOM CTaTUYeCKan rpaBMTaLMA BO3HUKAET TaK e 3a npeaenamm MoHochepbl NaaHeTbl, rae nacosoe
3/1eKTPUYECKOe MoJIe NAAHEeTbl PACLIMPAETCA U CTAHOBUTCA YAAPHbIM (MO3UTPOHHBLIM), MO3TOMY UMEEM
TaK »Ke CUJ/ly BeCa, HanpaB/IeHHYIO K LEHTPY A4 TeN, umetoune 60bLUYI0 NAOTHOCTb, YEM OKpYyKatoLLeit
cpeabl. M nostomy JlyHa, nonagas B nose naaHeTbl NputArMeaeTca. B 4o6aBoK KO Bcemy Npu ABUMKEHUU
no opbuTe NOSABAAETCA ele AMHAMNYECKas rpaBmTaumn.
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