MyHunuiaJJbHbI 3TaI
Bcepoccuiickoit oamMnmuaabl ITKOJIbHIKOB
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10 aCTPOHOMUU 14
Jlenmarpajckasa ob6JacThb HOsIOpst
11 xnacc

MaxkcumaJsbHBIN 6aJ11 3a Bcio paboty paBen 40

Ha mmmpore Cankr-IleTepbypra ogHOBpeMeHHO B3OILTH JiBe 3Be3/1bl. CKIOHEHNE TIepPBOil PABHO
—6°, ckytoHeHHMe BTOpOit paBHO +5°. Kakast m3 3Be31 3aiiger panbie?

Pemntenne (8 6as0B):

HepBaﬂ 3Be3/Ja HaXOIUTCA IOKHEee HeOEeCHOTO 9KBaTOpa, BTOpasd 3B€3/Ja — CeBepHee, IIPU 3TOM
YVAaJjieHusd OT 3KBaTOPa HEBEJIMKHU.

Jlnsg nabsogaresis B yMepeHHBIX mupoTax CeBepHOro moJiyliapus 9TO O3HAYAET, UTO MepBas
3Be3/Ia HAXO/IUTCs HAJL TOPU30HTOM MeHbIIe, 1eM BTopas. C yIéToM OJJHOBPEMEHHOCTH BOCXO/IA,
epBasg 3B€3/1a 3aieT paHblle.

KOMMeHTapI/II/I K OIl€eHUBaHWUIO:

BeiBogr 0 TOM, UWTO uWeM MeHbIEe CKJIOHEHHE, TeM MeHbINe BpeMs HaXOXKJIEHUs O0bLEKTa
HaJ1 ropu3oHTOM — 4 6as1a. PopMyIMpPOBKa UTOrOBOrO oTBeTa — 4 bOasiia.

C moBepxHOCTH 3eMJIU TIPOBOIUTCS PaIUOJIOKAINS aCTEPOUIA, JBUKYIIETOCAd B ILIOCKOCTH
SKJIMIITUKKA 110 KPYyropoit opbure. M3BecTHO, YTO B MAKCUMAJIHLHOW SJIOHTAIUM CUTHAJ
JIO acTepoujia UJeT BTPOE JOJIbINE, YeM B HUKHEM coejinHennu. Oupeenre pajuyc OpoOUThHI
acTepou/ia.

Pemtenne (8 6asioB):

[Tycts 7 — pajmyc opOUTBHI acTEPOUJia, BHIPAKEHHBI B aCTPOHOMUYECKUX eauHuIEax. Toraa
paguyc opbutbl 3emsn paBeH 1. IlockosibKy acrepomsi MOKET HAXOJUTHCS B HUKHEM
coeJlMHEHUN (M B MaKCUMAJIBLHOIl SJIOHTAlUU), TO 3TO O3HAYAET, YTO OH HAXOJUTCs OJIMKE
Kk Cosamy, gem 3emiis, T.e. r < 1.

Paccrosine B MOMEHT HMXKHETO COEJIMHEHUs PaBHO 1 — 7, PacCTOAHME B MAaKCHUMAJIbLHOI
9JIOHTally  BbIpaskaercs u3 TeopeMbl Iludaropa kak +/1 —r2. ITlockosbKy oTHOIIEHHE

paccTossHuil paBHO 3, TO
V1—r2

=3
1—7r
A
147
= 3.
1—7r

BOBBO,ZLH B KBa/JIpaT U pellad IIOJydruBHIICEeCd ypaBHEHUE, HAaXOAUM T" = 0.8 a.e.
KOMMeHTapI/II/I K OII€HNBaAaHUNIO:

Beieog 0 Tom, gro acrepouns 6imke K CosHiy, dem 3emyias — 2 Oajuta. 3amuch pPacCTOSTHUN
B HIXKHEM COEJIMHEHHH W B MAKCUMAaJILHOM 3JIOHTanmuu — 1o 2 Oajia 3a Kaxkjaoe. VToroswrit
YHCJIEHHBI OTBeT — 2 OaJiia.

JlBoitHast 3Be3/la COCTOWT W3 KPACHOTO KapJMKa W KPACHOTO THUTraHTa. lemieparypbl
MOBEPXHOCTEH 3B€3/1 OJIMHAKOBBI, PaJInychl oTin4aiorcs B 20 pa3. Haiiiure mamenenne BuuMoit
3BE3/IHON BEJUYMHBI JIBOWHON CHCTEMBI IPU MOKPBITUHA THTAHTOM KapJnKa I10 CPaBHEHHUIO
¢ MaKCUMyMOM OJiecka.



Pemenne (8 6as1oB):

Pa3HOCTI:> 3BE€3/HbIX Be€JIMYMH BO BpPEMd IIOKPBLITUA MW BHE IIOKPBLITUA COOTBETCTBYET
He JIOXOJAINEeR 10 Hab/rogaTe/ st B MUHAMyMe OJieCKa OCBEIIEHHOCTH OT KapJInKa. JalldieM
dopmyny Ilorcona, oboznaunB E. u F, OCBEIIEHHOCTH, CO3/[aBA€Mble TUTAHTOM KM KAaPJIUKOM
cooTBeTcTBeHHO. Torma

T
E.+ Ex
[TockosbKy paccTosHue /10 IBOIHON CHCTEMbI MHOT'O OOJIBIIIE PACCTOSTHUST MEXK Ty KOMIIOHEHTaMU
JIBOITHOI, OTHOITIIEHUE OCBEIEHHOCTEeH Oy/IeT paBHO OTHOIIEHUIO CBETUMOCTEI:

47 R20T*

m—mgy = —2.51g

m e = =25l T = 2B e T an o T
prOHlaﬂ BbIpa2K€HUE U IIOACTaBJIAAd YUCJ/IOBbIE JJaHHbIC, IIOJIyYaeM
2 2
m—mg= —2.5lg R?TFRI% = —2.51g m ~ 0.003.

KOMMeHTapI/II/I K Oll€eHNBaHWUIO:

Bammch BbIpazkKeHus JJisi PA3HOCTH BUMMBIX 3BE3JIHBIX BeJIUYUH — 3 Gajia (MOXKHO cpasy,
MOXKHO BBIBECTH 3Ty (DOPMYyJy W3 OIpe/eseHns BUIMMON 3Be3qHON BesmanHbl). llepexo
OT OCBEITIEHHOCTe!l K CBETHMOCTSIM — 1 0aJsiI, mepexos OT CBETHMOCTel K pajimycaM —
2 fasuia (y4acTHUK MOXKET HE YIOMUHATH TeMmieparypy u mnocrosunyio Credana-Bosbimana
sIBHO, OIPAHUYUBIINCH YTBEPKJIEHNEM, YTO B JJAHHOM CJIy9ae CBETUMOCTH IPONOPITMOHATIHHBI
KBaJ[paTy paJuycoB). Boraucienue urorosoro orsera — 2 6aJuia.

WckyccTBeHHBI CHOYTHUK 3eMJI JBUTAJICA TIO KPyrosoit opbure. B pesynbrare mameBpa
ero mnepesesn Ha opbury ¢ pajgmycom Ha 50% 6Goubie. Okazanoch, YTO OpOUTAIbHAST
CKOPOCTh Ha HOBOi1 opbuTe Ha 1 KM/C MeHbIIe, 9eM Ha IepBoHadaabHOil. Oupejennre pajamnyc
[epBOHAYAJILHON OPOUTHI.

Pemtenne (8 6as10B):

GM,
. . ® .
Ha mepBonadabHO# KpyroBoit opouTe cKOpocTh paBHa V; = , & Ha HOBOII opbuTe
r
GMg
Vo =4/ ——.
r+ Ar

O6o3naunMm u3menenne ckopoctu kak AV Torma
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[Ipeobpasyst BbIpazKeHue clipaBa, MOJIydaeM
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Brurancimrn pe3ysbTaT MOXKHO KaK HeHOCpe,ILCTBeHHOfI HOJLCTELHOBKOI‘/’I YUCJIOBBIX JaHHBIX, TaK
N yIUTbIBad, 9TO KPpYyroBasd (HepBaH KOCMI/IquKaH) CKOPOCTDb Vg Ha ITOBEPXHOCTHU ?)eMJII/I PaBHa
OPUMEPHO 8 KM /C, TI09TOMY PajnyCc 3eMJIH BbIPAYKAETCH KAk
o _ GMo
o — 2

Vo




1 OTBET 3aJa491 MOXKHO 3alliCaTb B (bopMe

r v 1 1
Re  (AV)? 1+ 4r
HO,ZLCT&B.HEIH YUCJIOBBIC JaHHBIE, II0JyYacM
ro 82
Re 12

TakuM 06pa3oM, TTOCKOIBLKY pajanyc 3emmn 6.4 - 103 KM, To pajnyc HepBOHAUAILHON OPOUTHI —
3710 6.4 - 2.2 &~ 14 TBICAY KM.

KOMMeHTapI/II/I K OI€HMNBaHUNIO:

Bammch BhIpazKeHUs JJisi KPYTOBOW CKOpOCTH (mim ero mosydenne) — 2 6asuta. [lomydenne
dopMyIBHOTO BBIpaXKeHUsT I pajumyca — 2 Oajta. 3HaHWE HEOOXOIUMBIX KOHCTAHT
(rpaBUTAIIMOHHON MTOCTOSTHHON M MacChl 3eMJIM WK MEPBOH KOCMUYECKOH CKOPOCTH U PAJIIyCca
Bemin) — 2 Gauia (no 1 Gajny 3a KaxKIyl0 KOHCTAHTY, ¢ TOYHOCTBIO JIO OJHON 3HAUAIleil
mudpsl ). Berancierne nrorosoro orsera — 2 6asia. Ecim y9acTHUK jaer paBUIbHBINA OTBET,
BBIPAKCHHBIN B PAUYCaX 3EMJIH, €My 3aCIUTBIBACTCS U ITOCICIHII 9Tall, 1 1 OaJLT 38 «3HAHKE
pajmyca 3eMJIH, 9UCIeHHOE 3HAYEHe KOTOPOTO B 9TOM CJIydae B PEIIeHUU He TPeOyeTcs.

JlBoiinas 3Be3ja COCTOMT U3 KOMIOHEHT ¢ Maccamu 2 u 3 Macchl Commma. KommoHeHTbI
BpAIAIOTCA BOKPYL OOIIEro IEeHTpa MacC IO KPYTOBLIM OpOMTAM C IEPUOIOM, PABHBIM
5 3emHBIM TOmaM. MakcumaabHOe HaOJIOJaeMOe yTJI0BOEe PACCTOSHUE MEXKLy KOMIIOHEHTAMN
cocrasiser 0”.005. Onpegenure paccTosHue 10 CUCTEMbL.

Pemenne (8 6as10B):

Bocmonbsyemces 111 3akonom Kerutepa B eaunnmnax «roga — macca CoJiHIIAa — aCTPOHOMHUYECKasT
e INHUIIa» :
T2(m1 —I— mg)
a3
riae 1T — mepuoid, my; U Mo — MacChl KOMIIOHEHT, a — OoJjiblas MoJayoch cucreMbl. OTcroma
BbIYUCJ/IAEM

=1,

a=/T2(my +my) = V52-5=175 a.e.

[TockosibKy OpOUTBHI KPYTOBBIE, TO MaKCUMAJbHOE YIJIOBOE PACCTOSTHUE MEKJLy KOMIIOHEHTAMUI
HabJIIOIAeTCsT TOr/a, KOTJa IIpAMasi, COEIUHSIONIAas KOMIIOHEHTBI, IepPIeHIUKY/IApHA JIydy
3pEHMUs, U 3TO PACCTOAHUE COOTBETCTBYET OOJIBINOi ToIyocu cucteMbl. Tora MOyKHO BBITUCIATD
paccTosiHie JO0 CUCTEMbI, KOTOPOe PaBHO

T:gzloooﬂKleHK.
«Q

KOMMeHTapI/II/I K OIl€eHUBaHWUIO:

Sammce 111 3akona Kemmepa B moaxoasiimux equannax — 3 basia. Ecan 3akon Kemtepa sanmcan
JIJIS TIPOU3BOJIBHBIX €JIUHUIL, HO YYACTHUK HE MOXKET IIePEeBECTH BCE HEOOXOJMMbIE JIaHHbIE
B OJIHy CHUCTEMY €JIMHWI], 3a STOT dTall BBICTaBjsercs 1 Oaur. fBHO chopMympoBaHHBII
BBIBOJI, O TOM, UTO MAKCHMAJILHOE yIJIOBOE PACCTOSHUE MEXKIy KOMIIOHEHTAMHU COOTBETCTBYET
CIyYai0, KOTJa OTPE30K MeKJy KOMIIOHEHTaMU MePIeHINKY/IAPeH JIydy 3peHus — 2 Oajia
(ecau ygacTHUK (DaKTUIECKH HCIOIB3YeT 9TO B JaJbHENIeM DEIeHnr, HO He yIIOMUHAET
SIBHO, TO 9TU OaJIJIbl HE BBICTABJISIFOTCS ). Y TBEPZXKIEHHE, YTO JJINHA STOTO OTPe3Ka — OOJIbIIast
I0JTyOCh CUCTEMBI, OTICHIBAETCA 2 6ajiiaMu (BO3MOYKHA ONMIHOKA — CIUTATD, 9TO JJINHA OTPE3Ka
B JiBa pa3a 0oJibIie GOJIBIION MOJIyOCH, B 9TOM CJIydae 3a JIAHHBIN STall BhicTaB/gercs 1 6asur).
Bruraucnenune paccrognus — 2 6aja.

Enununpl u3Mmepenusi paccTosHUsS B HMTOTOBOM OTBeTe MOUyT ObITh JioObiMu. llepeso
pacCTOsHUS B CBETOBBIE T'0JIbI, KHJIOMETPbLI, METPbl M T.II. caM IO cebe He OIEeHUBAETCH,
HO B CJIydae OIMMOOYHOr0 IepeBo/ia OIeHKA 3a MOCJIEIHNN STall CHIKaeTcs Ha 1 6as.

http://school.astro.spbu.ru



