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S3ALAYA

B xJaccHuecKHX omnbiTax Pesepdopra ucc/IeloBaJoCh paccefiHHe O-YacTHL Ha
ATOMHBIX H}lan paSJIHl{HbIX XHMHYECKHX 2/IEMEHTOB. C‘{HTHH H,L[pO GECKOHE“-IHO TS Ke-
JbLIM H TOJIaras, YTO PacCesiHHe BLI3BIBAETCS KYJOHOBCKHMH CHJIAMH OTTAJTKHBAHHS,
TIOKA3aTh, YTO YTOJM OTKJOHEHHS CKOPOCTH CL-YacTHilbl OT HEPBOHAYANLHOLO HAampa-
BJIEHHS ToJieTa § CBsA3aH C HpHLLe.TIbeIM paCCTOHHHeM 6 COOTHOULIEHHEM

] mbol, 58,11
g == —— .

rjpe m — Macca o.-4acTHUbl, U, — €€ CKOpPOCTb BAAMH OT silpa, 2e — ee 3apsa, Ze —

3apsii sAApa (e — sJeMenTapubiii 3apsj, Z — NOPSAAKOBHIH HOMeD 3JeMeHTa).
IMTpumeu duue. [lpuyesvrnim paccmosniem Ha3bIBaeTCs JJIHHA IlepIeHIH-
KyJaspa, ONYIIEHHOTO W3 pacCeMBaloiero LeHTpa (s1pa) Ha HCXOJHOe Hamnpapie-
HHEe KacaTeJbHOH K TpaekTOPHH, KOTAAa pacCeHBaeMasl 4acTHUA HAXOAu1acb B GecKo-
HEYHOCTH. ,
Msr Bocrionib3yemcst opmyioit (58.11) B aToMHO#H H3NMKe NpH pacCMOTPEHHH OTBI-
ToB Pezepdoppa.

§ 59. Yuer aumenus Conanua

1. TIpy pacCMOTpEHHH TIJIaHEeTHBIX /[BHXKEHHH Mbl He YYHTHIBAJH
neukenus CoJiHLE, cUHTast ero maccy GeCKOHEYHO GoJbIIOH IO CpaB-
HEeHHIO ¢ Maccod nyafeThl. [l ycKopeHHsl mlaHeThl Mbl MHCAJH

myr = ma.s.=F, (59.1)
Mm ’

rie F =——G—r§—r—— HBIOTOHOBA CHJA TPABUTAIHOHHOTO IPUTHKe-
HHS, JeHcTBymomast Ha MiaHeTy co ctopoHel Coslnna. CHMBOJIOM @,
0603Haquo yCKope}me NJaHE€Thl OTHOCHTE/JILHO KaKoH-TO PIHep[IHaJIb-
HOH cHCTeMBl oTcyeTa, HampHMep cHcTembl KomepHuka. YurteM Temepb
neuxenne ComHua. UToOpl MOAYYHTL ypaBHEHHE JBHXKEHHST NJIAHETHI
OTHOCHTEJILHO Comma, HaJao Maccy nJaderol # 3aMeHUTHL Ha IpH-

M
M-qf-nm (cm. § 20). B pesyawrare ypaBHeHHe
OTHOCHTE/JIBHOTO IBHIKEHHsI TPHMET BHI

BEJCHHYIO Maccy u =

WF= ulom = F.
[ToacTaBuB BhIpamKeHue VI [, TOMYUUM

Mlorn = ( 1+ 7’3) F. (59.2)

dopMaNbLHO feNo MPOUCXOAHUT TaK, Kak ecau Ovl CoHIlE 0CTaBaloch
HEMOJIBHKHBIM, HO TIpaBHTAlHOHHASl MOCTOSIHHAsl - YBEJHUMJAACh B
t 4+ m/M pas. TlostoMy 0an omHocumenrsHo2o OeuoeHus nepeviii u
emopoti aaxous: Kenaepa ocmaiomesn cnpasedausbimu. 3aTo TpeTHH 3aKOH
JoJkeH ObITh yTouHeH. [last 3Toro AocratouHo B dopmyse (55.5) mo-
cTOfiHHYIO G 3aMenuTh Ha G (1 -+ m/M). 270 NPUBOAKT K COOTHOILEHHIO

a3 G
T m = 7" (59.3)
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OnHo TNOKAa3LIBAET, UTO OMHOUlEHUE a8a8emcea yﬁueepca/zbnozi

a3
T (M +m)
NOCMOAHHKOE, M. e. He Basucum HU om Mmacc ezaumodelcmsyrouyux
mea, Hu om paccmoanus mesdy Humu. Takum oOpasoM, mpemull 3aK0H
Kenaepa 0as omnocumenpHoeo Osustenus He gnoave moser. To obeTos-
TEJLCTBO, YTO A/A nJaHer Co/THeUHOH cHeTeMEl OH BRINOJIHAETCH ¢ 60/1b-
IIOH TOYHOCTBIO, CBSI3aHO C TE€M, YTO Macca MJaHeTbl O4YeHb MaJja Io
cpaBHeHHIO ¢ Maccoit ConHna.

OTMeTHM ellle COOTHOLIEHHe

Jow 1 4 22, (59.4)

Qa6e

KOTOpPOE HEMOCPENCTBEHHO caelyeT H3 cpaBHeHHs dopmya (59.1) u
(69.2).

2. Ha dopmyaax (55.5) u (59.3) ocHoBaHO ompefeseHHe Mace 13-
HeT, HMeOIHX CMYTHHKOB, a TaKXKe MacC JBOHHBIX 3Be3f. LciaM macca
CITyTHUKA MpeHeOpeHMO Maja N0 CPABHEHHIO C MaccoH IJIaHeTH,
TO JJIs IBHXKEHHSI CIYTHHKA cHpaBenanB TpeTuil 3akon Kenjepa
B dopme (55.5). Tlocrosnnyio Kennepa & mOXHO BLIUHCAUTB, H3Me-
PMB pA3Mepn OpOMTHL M BpeMs oOpaiieHus CHyTHAKAa. 3HAn TPaBh-
TALMOHHYIO NOCTOSIHHYIO (G, 1o ¢Qopmyse (55.5) MOXHO BBHIUHCAHTD
Maccy miaHeTel M B abconoTHBIX -eAMHHLAX. B actpoHoMHH, ofHaKO,
IPeNIOYHTAIOT 338 €IMHHMIY Macchl NpHHHMaTh maccy 3emau. Jlas
ofpeneseHHs MacCc IJaHeT B TAaKHX efuHHIAX He Tpefyercst 3HaTh
YHCJIEeHHOEe 3HAYEHHE I'PaBHTALMOHHON IIOCTOSIHHOMN, H3BECTHOE HE OUeHh
TOYHO. '

B xauecree npumepa Haiizem ornoitienne maccet Connna M K macce
3eman mgz. Maccy 3eman OyieM CuHTaTh NpeHeGPEXHMO MasloH IO
cpaBHerHo ¢ maccodt Cosnua. TouHO Tak ke mnpeHeGpexeM Maccoi
Jlynsl no cpaBHennio ¢ Maccod 3emaun. [lis 3emMHOR OpOHTEI HMeeM
a3z = 1,496 -10® kM, T3 = 365,26 cyTok, nis nyuHo# an = 3,844 -10%km,
Tn = 27,32 cyrok. Ilo dopmyae (55.9) momyuaem

M 3 /T \2 )
_£=<‘f3> <_”> ~3,298 . 105,

mg an Ty

B nefictBuresbHOCTH, Kak BHAHO M3 dopmyasl (59.3), Takum nyTteM
Mc‘f‘ms
my +my*
paJIbHBIX TeJ, BOKPYT KOTODEIX BPAILAIOTCS CIYTHHKH, TOALKO TOTAA,
KoTJa Macca KaKIOro CHYTHHKAa INpeHeOpexHMo Maja 10 cpaBie-
HHIO C MacCoH COOTBETCTBYIOILEro LEHTPAaJbHOro Tela, D10 YC/AOBHE
uaeanbHo  coOMofaeTcst IJs  HCKYCCTBEHHBIX CIYTHHKOB. HamnpH-
Mep, MOXHO HaliTh oTHouwleHne MacC JIyHEI M 3emJH, eC/lH H3MEpHTb
nmapaMeTpsl OPOHT HCKYCCTBEHHBIX CIYTHHKOB, 00pallamINXCs BO-
KPYr HHX.

HaXOJHUTCA OTHOLLIEHHE Meron npaer oTHotlleHHe Macc IEHT-
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3AAAYN

1. Haiitu paccTosinne R MeAy KOMMNOHeHTaMH JPOHHOHR 3Be3lbl, ec/n KX obuiast
macca My + M, pasuna yasoenso# Macce Cosnua My, u 3Be3fel o6pamarTcs no Kpy-
roBuIM OpPGUTaM BOKPYT UX LieHTpa Macc ¢ nepuogoM T = 2T, rae T, — NPORO/IKH-
TeJIbHOCTb 3eMHOTro rofa. Paccrosiane ot 3emun go Coanua R0 = 1,5-10% xm.

OTBeT R= ‘/<-T—\2M’+M" 2R,==3 - 108 kM.

2. MHHHManbHOe paccTosiHHe MeXAy KOMIIOHEHTAaMH JBoHHOHN 3Be3jbl, obpamaiwo-
ILIHMHCS] OJIHH OTHOCHTEJIBHO JPYroro, paBHO 7. OTHOCHTeJbHAS CKOPOCTb HX B ITOM
noJlokenHu pasHa vy. CyMMa Macc o60HX KoMmnoHerToB paBHa M. Haiitu paccrosiue
MEX/ly KOMIOHEHTaMH 7, H HX OTHOCHMTEJIbHYIO CKOPOCThb U, NPH MAKCHMAJILHOM yJa-
JIeHHH OTHOCHTeNbHO JpPYr Apyra. Ilpu KakoM MHHHUMAJbHOM 3HAYEHHH OTHOCHTEJb-
HOH CKOpPOCTH U; JBOHHas 3Be3ia pacnagercs?

2G ) I
OTEerT. rzﬂ\m—__—rla?—1>ﬁ. 02—"7;01‘
3Be3na pacnajaeTcsi, ecyd Uy == 26M .

n

§ 60. TpHMeHeHHe 3aKOHA BCEMHPHOro TATOTEHHH
_K npo0JjieMe 3eMHOH TSMECTH

Tlo mbicain HeptotoHa, Bec Ten Ha 3emse sIBJASIETCS NPOSIBJEHHEM
CHJIbl T'PaBHUTALMOHHOTO IPHUTSKEHHs MEXJY pacCMaTpHBaeMbIM TeJIOM
1 3emned *). Jlna npoBepkHu 3ToH uaeu HpioTOH cpaBHHJ yCKOpeHHe
cBOOOJHOTO TNajeHHs Tel y MOBEPXHOCTH 3eM/u C ycKopeHueM JIyHbi
Ha opbuTe, MO KOTOPOH OHA ABHKETCS OTHOCHTENbHO 3eMJIH.

JlonycTHM, uTO BeUIeCTBO BHYTPH 3€MHOTO lIapa paclpeieseHo
chepuUecky CHMMETPHYHO, T. €. €ro IIJIOTHOCTh 3aBHCHT TONBKO OT
paccTosiHusi JO UeHTpa 3eMnd. B 3ToM ciyyae, Kak ObUIO MOKAa3aHO
B § 55, 3emissl co3ZaeT BO BHEIHEM IPOCTPAHCTBE TAKOE XKe IPABHTa-
IIMOHHOE II0JIe, YTO U MaTepHa/bHAasi TOYKa TOH 2Ke MacChl, NOMelleHHas
B uentpe 3emnd. Ecau BepHa runoresa HrloToHa, TO yCKOpeHHe CHIIbI
TAXKECTH g,6. HA PACCTOAHHUH 7 OT LEHTPa 3eM/IH JOMKHO ONPENeNAThCS

tdopmyJI0H
M
gaﬁch‘,E, (601)

rie M — macca 3emaH. Toll xe QoOpMYJOH NOMKHO ONPENENsThCS
yckopeHue JIyHbl an Ha ee opOure:

an = oM B (60.2)
rae R — paauyc ayHHOH opGutel. Takum ofGpasom,
2
guse=aa( 5. (60.3)

*) Cuaia Beca, 0 KOTOPO# HIET pedb B 9TOM YTBEpMKIAEHHH, CTPOTO POBOPS, paBHA
CHJIe TPaBHTALLKOHHOTO NIPKTSKEHHS TOJIEKO B TOM C/1yuae, KOIJa B3BElINBAHHE POH3-
BOLMTCS HA BECAX, NMOKOSIUUXCA WIHM He HMEIOLMX YCKODeHHS OTHOCHTE/BHO HHEPUH-
aJIBHOK CHCTEMH oTcyeTa (cM. § 66).



