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1. Hauunarormmue acrponombr Bacg m Ilets xorar yBuierh KOHKpeTHYIO 3Be3iy. Haxojsch
Ha mupore 53°00/, Bacst 3abpaJjicst Ha TOpy BBICOTOI 2 KM U TOJIBKO TOTJIA CMOT YBUJIETH 3BE3/LY
Ha fore, Ja W TO JIWIIb Ha ropm3oHTe. Ha Kakyo BBICOTY HYKHO MOTHATHCs llere Ha mupore
52°00/, 9TO0OBI YBUJIETH TY K€ 3BE3/ly XOTs Obl Ha 10:KHOM ropu3onTe! Kakum ObII0 CKIIOHEHHEe
9roit 3Be31bl! Hammauem armocdepn! mpenedbperure.

Pernrenue (8 6as110B):

[Tpu yBem9yenun BbICOTHI HAJL IIOBEPXHOCTHIO 3eMiin (PU3UIEeCKHii TOPU3OHT JIJI HAOJ IO IaTe,Ist
HMOHUZKAETCA, U 3a cueT 3Toro 3pdeKTa MOIBIACTCA BO3MOKHOCTD YBUIETH HEMHOI'O OOJIbIIE
3BE3/1, YeM ¢ YpoBHst MOpst. OIpeieiiM yroyl MOHNKEeHNsST TOPU30HTa B 3aBUCUMOCTH OT BBICOTHI
nojbema. M3 TpeyrobHuKa «HAO/M01aTe b — IIEHTP 3eMJIM — caMas JlajleKas BUJIUMas TOIKa
Bemsmy (AOCP) yroat 6 onpejiesimm Kak
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cosf = = :
OC Rg+H
s Bacu nonmxkenne ropmsonta cocraButr arccos(6400/6402) = 1.4°. IIpu srom on Buaut

3Be3/1y Ha I0I'€¢ TOJIbKO Ha I'OPU3OHTE — 3Ha4YUT J1azKe B BerHefI KYyJIbMUHaIlU 3BeE3/la €/IBa
IIOKa3bIBa€cTCA Ha/l (bI/ISI/I‘{eCKI/IM T'OPHU30HTOM. 3amnuieM COOTHOIICHUE IJId BBICOTDBI BerHefI
KYJIbMUHAIIUMA B 3aBUCUMOCTHU OT CKJIOHEHUA 3BE31bl U IMIHUPOTHI MECTa Ha6JHO,ILeHI/IHZ

h=90°—¢+4.

B ycioBusx 3agaun s Bacn
—1.4° =90° — 53° + 4.
MBI MOKEM OLPEJE/INTh CKJIOHEHHUE 3Be3/bl: 0 = —38°.4 = —38°24/,

JList TOorO, YTOOBI 3BE3/1a B BEpXHEl Ky/IbMUHAIUN OblLiIa BUJIHA HA (PU3MIECKOM TOPU30HTE U JI/IsT
[leTu, nmonmkeHne ropu3oHTa # TOKHO YIOBIETBOPATH YPABHEHHUIO

6 =90°—52°+0 =90°—52° — 38°.4 = —0°.4.



OHpe,ZLeJ'II/IM BBICOTY IIO/[bEMa:
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(Rgy + H)cos = Ry = H:R@< —1)20.161{1\4.

KomvmmenTapun:

Bajada Jesimrest HA JBe YacTu (OHpejie/ieHne CKJIOHEHUS U OIPEJIeJIEHIe BBICOTBI TOIbEMA),
KaxK/Jad N3 KOTOPBIX OICHHUBACTCA 4 6&JIJIaMI/I. HpI/I OIpeJge/jieHrur BbICOTBI IIPpaBUJIbHBIM
cunTaercd orBeT B npejenax ot 0.1 1o 0.2 xm.

KocmonaBt BwIcajimicss Ha Kpynublii actepouy, jguamerpoM 400 KM u cpejHeil MI0THOCTHIO
2 r/cM3. 3a6bIB 0 HAJIMYMU I'PABUTAIMN, KOCMOHABT BBIIYCTHI U3 PyK (orokamepy. CKOIBKO
BpeMenn QoTokaMmepa OyjeT MajlaTh Ha IMOBEPXHOCTH acTEeponjia, €C/JU B MOMEHT HadaJia
JIBUZKEHUsT OHA HaXoJiujach Ha BbicoTe 1.7 M7

Pernrenue (8 6as1i0B):

OmpeiesuM ycKOpeHne CBOOOTHOIO MaIeHNsT Ha TOBEPXHOCTH aCTEPONIA:
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[TockosibKy BBICOTAa KaMepbl B MOMEHT IHAJEHUA MHOI'O MEHBINE Pajuyca acTepoujia, MbI
MOXKEM CUYHTaTh YCKOpPEHHe CBOOOJIHOIO IIaJIeHUsl IIOCTOSIHHBIM B TEYEHHE BCEro IIaJIeHUs.
CremoBaTeIbHO, MBI MOXKEM MTPUMEHUTH CTAHIAPTHYIO (OPMY/Iy JJId PABHOYCKOPEHHOI'O
JIBI2KEHUsI B IIPEJIIIOIOXKEHUN CBOOOIHOIO 1A 1eHUA:
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dorokamepa OyzieT nagaTh 0oJee 5 CEKyHJ — MOXKHO yCIIETh HOWMATh ee.

KomvmmenTapun:

Omnpenenienne yckopeHus cBodogHoro najeansa — 4 6asa. ObocHOBaHME TOTO, YTO YCKOPEHUE
MOKHO CUUTATh [MOCTOSHHBIM — 2 6aJjijia, MoJIyueHrne UTOroBOro oreera — 2 baJuia.

Wzsectno, yro Cupnyc nmeer abCOMIOTHYIO 3Be3/HyI0 Benmuuny M = 1™.5, a ero Buaumas
3Be3/1Has BeandnHa paHa m = — M. Onpesenure paccroguane 10 Cupuyca.

Pemntenue (8 6as0B):

BI/I,H‘I/IMaH 1 abCOMIOTHAA 3B€3/IHbl€ BCJINYMNHBLI HEKOTOPOI'O O6’beKTa, a TaK>Ke€ pPacCCTOAHNE
J0 HEr'O T, BbIPpazKEHHOE B ITapC€KaX, CBA3aHbl COOTHOIIIEHUEM

M=m-—5Ilgr+5.

[To ycioButo m = —M, nostomy 2M — 5= —5lgrn

2
lgr=1—M=04

Orcroga nonygaem, uro r = 10%4 ~ 2.5 nx.
KomvmmenTapun:

3allich COOTHOMIEHUA MEKIY 3Be3IHBIMU BeITMINHAMA U PaccTognueM — 4 6aJlia, BEIMUCICHAE
uTOroBoro orsera — 4 6asa. Ecim oTBeT yKasbiBaeTcd ¢ TpeMs U 0oJiee 3HAYAIUME U PaMHU,
HO IIPH 9TOM HE COBIIAJACT B TOYHOCTH C MPaBUIBHBIM (2.5119... 1K), OIEHHBACTCA TOJIHKO
IepBast 9acThb 3aa4H (& IIPU ee OTCYTCTBUU 3a BCIO 3a/ady BbIcTaBistercs ().



4.

B nmanékoii mraneTHoO# cucTeMe BOKPYT IHeHTpasbHOI 3Be3/1bl ¢ pajaunycoM 0.5 pamumyca CosHiia
110 KPYTOBBIM opbuTaMm obparmaiTrca jpe miaanerbl. C mepBoil mIaHeThl IeHTpasibHas 3Be3/1a
BuaHa 1oy yryiom 0.5 rpajyca, co BTOPOW 3Be3JIbI — II0JI BTPOE MEHBIIUM yIJIOM. demy
B aCTPOHOMUYECKHUX €UHUIAX PAaBeH PaJnyc OPOUTHI BTOPOI IIaHeThI?

Perntenue (8 6as0B):

BameTnM, 9TO I MAaJbIX YIJIOB BEJWYMHA YIJIa OOPATHO IPOIOPIUOHAIBHA PACCTOSTHUIO
1o Habmogaemoro obbekTa. CiegoBaTebHO, BTOpas ILIaHeTa HAXOIUTCA BTPOE JIajIbIle
OT 3Be3/IbI, YeM IepBasl.

st 3emuoro HabtoaTe st CoJrHIle nMeeT YTJIoBble pa3Mepbl 0KoJ10 0.5°, HO 110 YC/IOBUIO 3BE3/1a
nMeeT BJIBoe MeHbIuil paguyc. CiemoBaTebHO, HaO/II0IaTe/b Ha IEPBOI IJIaHETE BIBOE OJINKE
K 3Be3jie, ueM 3emiist K COJIHILY, TO eCTh paumyc opOuThI mepBoil maneTsl pased 0.5 a.e. Bropas
IUIaHeTa HAXOJUTCs BTPOE JaJibllle, CJIeJ0BaTEIbHO, PaIMyC OPOUTHI BTOPOil ILIaHETHI paBeH
1.5 a.e.

KomMmmMmenTapun:

BeiBo1 0 TOM, 9TO BTOpas IIaHeTa B TpU pasa JaJbIlle mepBoit — 3 Oasia. 3HAHKE YIJIOBOTO
pasmepa CouHna (WIn OIEHKH, MO3BOJISIIONINE MOJYYUTh TOT Ke pe3yibrar) — 3 Gajuia.
[Tonyuenne nuroroBoro orsera — 2 daJiia.

Hauunaronmii acrporom Bopst y3Has1, 94T0 KOOpAMHATBI 3BE3J MOTYT MEHATHCS CO BPEMEHEM.
Tak, COBpeMEHHDBIE 3SKBATOPHAJILHBIC KOODAMHATLI OMHOW M3 3Be3s JIpakoHa paBHBI
a = 14"4m23°, § = +64°22/33", a usMeHeHNE KOoOpAUHAT 3a roj, coctasiusger —0"”.13 u +07.017
cooTBeTcTBeHHO. Ha Kakoe yryioBoe paccrosiHue Ha Hebe caBuHeTcs 3Be3ia 3a 100 yer?

Pemenne (8 6asioB):

Cuavajia oOpaTuM BHUMAHHE HA EIUHUIIBI U3MEDPEHUs: W3MEHEHUE IPSIMOTO BOCXOXKJICHUS
yKa3zaHO B YIVIOBBIX CEKYHJIaX, KaK W W3MEHEHue CKJIOHEeHWs, 49To yj00Ho. Paccumraem
n3Menenune Koopuaar 3a 100 Jier, caurasg TeMIl U3MEHEHUs KOOP/JIMHAT Heu3MeHHbIM. [Ipsmoe
BOCXOXKleHne usmennTcst Ha —13”, ckionenne — na 1”.7.

[TpssMoe BOCXOXKJEHME M CKJIOHEHHE OTCYUTHLIBAIOTCA HMEPIEeHAUKY/ISPHO JAPYT JAPYTY, HO3ITOMY
BO3HUKAET MJIes] BBIYUCIUTE IIPOTiIEHHOE pACCTOHIE, UCIOIL3Yst TeopeMy [ludaropa. Oanako
cjlejlyeT BCIOMHUTH, YTO WM3MEHEHHE IIPSIMOIO BOCXOXKICHUS U3MEPSETCd BIOJIbL HEOECHOrO
9KBATOpPa, peajbHOe Ke CMEIEeHNe 110 MPIMOMY BOCXOXKIECHUIO ITPOUCXOIUT 110 MAJIOMy KPYTY,
npoxojdieMy Ha ckjaoHennn —+64°22'33"”. Takum ob6pasoMm, peajibHOE CMeIlleHue 10 Hedy
napaJiieJIbHO HeOeCHOMY 9KBaTOpy mpomsoiiier Ha yroa — 13" cos(+64°22'33") = —5".6. Hasee
olpe/iesisieM CMellleHne 3Be3bl Ha HebOe 1mo TeopeMe [Indaropa:

l=+/(=5"6)2+ (1".7)2 = 5".9,

KommenTapunm:

YdeT KocuHyca CKJIOHEHUS MPU BHIYUCICHUU CMEIEHU 110 MPAMOMY BOCXOXKIeHnIO — 4 OaJiia.
Beraucienne nroroBoro orsera — 4 6asia. Eciu mepBblii Tall He BBIIIOJHEH, OIEHKA 38, 33/1ay
HE MOXKET IPEBBIAaTh 4 OaJLJIOB.
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