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10 AaCTPOHOMUMU 17
Jlenmarpajckasa ob6JacThb HOsIOpst
9 xaacc

MaxkcuMmaJsibHBIl 6aJ1J1 3a BCcio paboty paBen 40

1. Hauunaromnmuit acrponom Bopst Besier y cebs moma jHeBHUK Habsroenuii. Ha mporioit Hemerre
B HEM IIOSIBIJIACH TaKas 3alich: «Mapc ceromas BUJIEH OYeHb OTUET/IMBO, Cpal3y II0CIe 3aKaTa
ero TOHKHI cepIl MOABU/ICS Ha 3amaje. BeHepy yBuaeTh He yaaI0chk: oHa, Kak n CoJiHile, ceiiaac
B co3pe3qun Kozepora. Mepkypuit HeIaIoxo BUEH: CEroHsi OH KaK pa3 Iepelies B CO3Be3/Ine
Pui6 u Bocxommt yxe mocsie 3akata.» Her yin B 3anucax Bopu ommbok?

Pemntenune (8 6as10B):

Omubku I[IPUCYTCTBYIOT B KaXK/IOM YTBEPXKJICHUN:

1) Mapc — BHelHsIsl IIAHETA, IPUYEM €ro BUIUMbIE Pa3Mephbl He MPEBBINIAIT Pa3PEIIAOILy 0
CIIOCOOHOCTH ~ 9eJIOBEYeCKOro IJia3a, dYTO He JAaeT BO3MOXKHOCTH Pa3/JIMIuTh a3y
HEBOOPYZKEHHBIM TIy1a30oM. Jlaxke ecim TpeanosioKUTh, YTO bopsi  BOCIIOIB30BAICS
TEJIECKOIIOM, TO YTBEpKJIEHHEe He CTAaHOBUTCS BEPHBIM: KaK BHEIIHAd ILtaHeTa, Mapc
naburotaercs ¢ dpaszoit 6osee 0.5 — 1 3eMHOTO HabJIIOIATE I OCBEIEeHa XOTs ObI TOJIOBUHA
BUIUMOIO Jicka. [[oaTomy B Buie TOHKOrO cepira Mapc J1/ist 3eMHOTO HaOJIi01aTe s He BUICH
IPUHITAITAATIBHO.

2) B cosBesmuu Kozepora Cosnne naxomurcst ¢ 20 suBapsa 1o 15 deBpajis, 4T0 TOYHO
HE COBIIaJacT HU C TeKYH_H/IM MOMEHTOM, HI C II€PUOJOM HeﬂeﬂbHOﬁ JaBHOCTH.

3) Mepkypuit He orxomuT or Hamnpapienust Ha CouHie pasbine, deM Ha 30°, MO3TOMY
B co3Be3/nn PBIO OH MOXKeT HaXOIUThCS TPUOTM3UTETHLHO ¢ KOHIA 3UMBI TI0 CEPE/INHY BECHDI.

KommenTapun:
Vkazanne Ha HeBepHoe yTBepxKiaeHume Nel — 1 Oasur, obocHOBaHme — 2 Oajia. YKa3aHue
Ha HeBepHoe yTBep:KieHume Ne2 — 1 Gajr, obocHoBanume — 1 OGajil. YKaszaHue Ha HEBEPHOE

yrBepxkaenne Nel — 1 6asn, obocnoBanue — 2 daJiia.

2. Bokpyr 3Be3anl Poce 508 obparaercs mianera-cynepsemis Poce 508b ¢ maccoit ne menee
4 macc 3emsu. IIpesnoioKuB cpeHION ILUIOTHOCTh IJIAHETHI PABHOI CpesHeil ILJIOTHOCTH
Semn, onenure pagunyc Poce 508b. Pammyc Semin canrats paBabiM 6400 KM.

Pernrenue (8 6as110B):

Macca o6 beKkTa paBHa ITPOU3BEICHUIO er0 00bEMa U IJIOTHOCTH:
M=V -p.

Cunras miaHeTsl, MapooOPaA3HBIME, BOCIIOIb3yeMcst (bopMyIIoit 00bEMa Iapa:
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Sannmem BbIpazKeHune JIjid OTHOIICHNA MacCChI IIJIaHEThI 1 Semn:
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OTCIO,ZL& IIOJIy9aeM COOTHOIIIEeHUE JJId PaanyCOB

(@)

CrenoBaTeIbHO, PAJIUYC IJIAHETHI paBeH {VZR@ ~ 1.6 Rg ~ 10200 kM.
KommenTapunm:

[Tonyuenne oTHOIIEHNWS IS MacC KaK OTHOIIEHUH KyOOB PaJMyCOB M3JI0KEHHBIM B PeIleHNn
CII0COOOM WJIN TIOCTYJIMPOBAHUE, UTO IIPU OJUHAKOBOM IIJIOTHOCTH Macca IIPOIOPIMOHAIbHA KYOy
pasmepa — 4 Gasuta (B cilydae MCIOJIb30BAHUS HEMPABIIBHBIX KO(D(MUIIMEHTOB B BHIPAKEHUN
JUIsi obbeMa, Iapa OIEHKA 3a 9TOT STall CHEXKaeTcs Ha 2 OaJia). BerducieHne UTOroBoro
orBera — 4 GaJjuia.

B nanékoit maneTHoit cucreme BOKPYT EHTPaIbHON 3Be3/1bl ¢ pajmycom 0.5 pajmyca Costaia
0 KPYTroBBIM opOuTam obparaiorcsd jBe miaHeTbl. C 1epBoil mIaHeThl IeHTpaJIbHASA 3Be3/a
BujHA 1oz yryiomM (.5 rpajgyca, co BTOPOW 3Be3JIbI — IO/l BTPOE MEHBINUM YIJIOM. demy
B CTPOHOMUYECKUX €UHUIAX PABEH PAJIMYC OPOUTHI BTOPOil IIaHeThI?

Pemtenne (8 6asioB):

BameTnM, 9TO JIA MAaJbIX YIJIOB BEJWYMHA YIJIa OOpaTHO IPOIMOPIHOHAIBHA PACCTOSTHUIO
1o wuHabmogaemoro obbekTa. CiemoBaTebHO, BTOpas ILIaHeTa HAXOIUTCA BTPOE IaJIbIIe
OT 3BE3/IbI, YeM IIepBas.

JLnst 3emuoro HaboaaTess ColHIe nMeeT YIJIOBbIe pa3sMephbl 0KoJ10 0.5°, HO 110 YCIOBUIO 3BE31a
nMeeT BIIBoe MeHbInil paauyc. CiemoBaTenbHO, HAOIIOIATEIb Ha IEPBOI IIJTAHETE BIIBOE OJINKE
K 3Be371e, 1eM 3emiist K CoTHILY, TO eCTh pajuyc OpOUTHI epBoii mtareTsl pasen 0.5 a.e. Bropas
IJIaHeTa HAXOJUTCs BTPOE JAJIbINE, CJIeI0BATEIbHO, PajuyCc OPOUTHI BTOPOI ILIAHETHI PaBeH
1.5 a.e.

KomvmmenTapun:

BeiBojy 0 TOM, 4YTO BTOpas IlIaHETa HAXOJUTCH BTPOe JaJibllle, YeM IepBas — 3 OaJuia.
Bnamnme (mwm omenka) yriaoBoro pasmepa Commnra ma 3emuom nebe — 3 Gasura. Boraumcsienne
1 (pOpPMYJTUPOBKA UTOINOBOTO OTBeTa — 2 DaJlia.

Mepkypuit Berynma B BepxHee coequnenne ¢ CosHieM 8 HOsAOps. YpaH oOKasaJics
B nporuBoctosganu ¢ Cosaiem 9 HosiOpsa. O1ieHuTE paccTogHme Mexkay Mepkypuem u Y paHoMm
B 9TH JHU B acTpoHOMHUYecKHX eaumHnnax. OpOuThl IIaHeT cuuTaiiTe KpyroBbIMH. Pamyc
opbutsl Mepkypust pasen 0.4 a.e., Ypana — 19 a.e.

Pernrenue (8 6as110B):

To, uaro Mepkypuit HaxoauTcss B BepxHeM coeguaenun ¢ CoJiHIEM, O3HAYaeT, 9TO OH
Jtd HaOJ/IIoIaTe st ¢ 3eMJin paciosiodkeH poBHO 3a CosiHileM. YpaH B IPOTUBOCTOSHUU
pacroyiaraercst Ha ojHOM JimHuu ¢ 3emuteit m CoJiHIIEM Tak, YTO 3eMJIs HAXOJUTCsT POBHO
mexkry Costariem n Y panom. Takum obpazom, ¥Ypan, 3emits, Cosare u Mepkypuit 8-9 HosiOpst
pacrojiarajuch NpUMEPHO TaKUM 00pa30M KaK Ha PUCYHKe:



DTO0 03HAYAET, UTO PACCTOsAHIE MeXKTy MepKypueMm i YpPaHOM paBHO CyMMe PaJIIyCOB UX OPOUT,
T.e. 194 a.e.

KomvmmenTapun:

[lonumanue TOro, 4TO TAKOE BEpPXHEE COEIMHEHUE U MPOTUBOCTOSIHUE, BHIPAXKEHHOE CJIOBAMU
WA PUCYHKOM, OIEHUBAETCA B 2 6ajiia KazkJioe, BBIBOJ O TOM, YTO PACCTOsIHUE — 3TO CyMMa
pajuycoB, cTouT 2 OaJija, OKOHYATEJIbHOE BbIUMC/IcHHEe — emé 2 Oasta. Ecam ydacTHmK
omubaercss 1 BMECTO BEPXHErO COEJIMHEHHsI CUUTAeT PACCTOsIHUE JJIsi HUXKHEro (TeM CaMbIM
HoJIyvas pasHOCTh paumycoB u 18.6 a.e.), To olleHKa CHUKaercd Ha 1 GaJu.

Hauunaronmii acrporom Bopst ysHas1, 94T0 KOOpAMHATBI 3BE3J MOTYT MEHATHCS CO BPEMEHEM.
Tak, COBpPEMEHHDBIC 3SKBATOPHAJILHBIE KOOPAMHATLI OFHOM M3 3Be3] JIpakoHa paBHBI
a = 14"4m23° § = +64°22/33", a usMeHeHNE KOoOpauHAT 3a roj, coctasiusger —0”.13 u +0".017
cooTBeTCcTBeHHO. Ha Kakoe yriioBoe paccrosiHue Ha Hebe caBuHeTcs 3Be3ia 3a 100 yer?

Pemenne (8 6as10B):

Cuauaja oOpaTuM BHUMAaHUE Ha EIUHUILI M3MEPEHHUs: H3MEHEHUEe IIPSIMOTO BOCXOKICHUS
yKa3aHO B VYIJIOBBIX CEeKyHJaX, KaK M H3MEHEeHue CKJIOHEeHHs, 4To yja00H0. Paccunrtaem
n3MeHenne KoopauHat 3a 100 JieT, canrass TeMIl U3MeHeHns KOOpJAnHaT Hem3MeHHbIM. [Ipsmoe
BOCXOXKleHne usmennTcs Ha —13”, ckionenne — na 1”.7.

[TpsiMoe BOCXOKJEHME M CKJIOHEHHE OTCYUTHLIBAIOTCA HMEPIEeHAUKY/ISPHO JAPYT JAPYTY, HO3TOMY
BO3HUKACT MJIes BLIUUACIATD MPOMICHHOE pacCTOSHUe, UCHoIb3ys Teopemy Iludaropa. Oamako
cJIeJlyeT BCIHOMHHUTBL, YTO M3MEHEHHE IPSMOI0 BOCXOXKJICHHS U3MEPSAeTCd BJIOJL HEOECHOro
9KBATOPA, PEAILHOE YKE CMEIIEeHHe 0 MPSMOMY BOCXOKICHUIO IPOUCXOAUT 110 MAJIOMY KPYTY,
npoxojdmeMy Ha ckjaonennn —+64°22'33". Takum o6pasoMm, peajibHOE CMeIleHue 10 Hedy
napaJiie;IbHO HeOeCHOMY 9KBaTOpy mpomsoiiier Ha yroa — 13" cos(+64°22'33") = —5".6. Hasee
olpe/iesisieM CMellleHne 3Be3/bl Ha HebOe 1o TeopeMe [Indaropa:

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

KommenTapunm:

YdeT KocuHyca CKJIOHEHUS MPU BBIYUCICHUU CMEIIEHUs 110 IIPAMOMY BOCXOKIeHnio — 4 GaJiia.
Breraucienne nroroBoro orsera — 4 6asia. Eciu mepBblii Tall He BBIIIOJHEH, OIEHKA 38, 33189y
HE MOXKET IPEBBIAaTh 4 OaJLJIOB.

http://school.astro.spbu.ru



