MyHunuiaJJbHbI 3TaI
Bcepoccuiickoit oamMnmuaabl ITKOJIbHIKOB

2023

10 aCTPOHOMUU 14
Jlenmarpajckasa ob6JacThb HOsIOpst
10 xaacc

MaxkcumaJsbHBIN 6aJ11 3a Bcio paboty paBen 40

1. Ha mmupore Cankr-IlerepOypra omHoBpeMenHo B30mLIN JBe 3Be31bl. CKIOHEHNE MEPBOil 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.

2. C moBepxHOCTH 3eMJIU TTPOBOIUTCS PaIUOJIOKAIUS 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
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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.

3. Ompenennre, CKOJIBKO IOMUTEPUAHCKUX JIHEH COEPIKUTCS B MECHAIE, KOTOPBIN OMpeIessieTcs
Espormoit (anajsorunano onpejenenuo Mecsia JIyuoi jyist 3emuisin). FOnurep cosepiiaer ojus
000opoT BOKpPYT cBoeit ocu 3a 10 wacoB, mpu 3ToM OH MaccuBHee 3emsn B 318 pas. Paamyc
opbutsl EBporsl 6oJibiiie pajinyca opbutst JIyusr B 1.75 paza.



Pemenne (8 6as1oB):

CyTb 3870491 CBOJUTCA K HaXOXKJIEHUIO Bpemenu obopora Esponsr Bokpyr FOmurepa. Sammmem
Tperuit 3akoH Kemrepa st cucrembr 3emyis—/Iyna (ungercsl @ u ( COOTBETCTBEHHO)
u FOmurep-Espona (numercs 4+ 1 F cCOOTBETCTBEHHO):
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Sneck T'— nepuojt obpalieHust CIlyTHUKA, ¢ — PaJuyc OpOUTHI ciiyTHHKA, (G — rpaBUTAIIMOHHAS
nocrostHHast, M — macca raneTsl (Maccoil ciry THUKOB penebpezkem ). [logenus oxny dopmysty
Ha JIPYT'YIO U IIPOU3BE/IsT HEOOXOANMbIe ITpeoOpa30BaHus IIOJIYIUM OTHOIIEHHE TEePUOI0B:

3
318
I = v0.187- 318 = 7.7.

Mpsbr mosyawmam, 9To mepuoj obparnerus EBpombr Bokpyr HOmmrepa B 7.7 pasa MeHbIe,
JeM JTUTeIbHOCTD 000poTa JIyHbI BOKPYT 3emitu. Beraucmmm 9Ty BeITMInHY B Yacax, yIuThIBasd,
9TO CHJIepHYECKIil JIYHHBIH Mecar cocTapiager 279.3:
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Taxum obpasoM, JIMTeIbHOCTH Mecsia Ha HOnurepe, onpenensromasicss EBpomoii, cocraBiisier
8.5 I0NNTEPHAHCKUX CYTOK.

KOMMeHTapI/II/I K OII€HNUBaAaHUNIO:

SBanucs 11 3akona Kerrepa uin anajornaHoro BeIpaXKeHUsl, MOJIYICHHOTO U3 PEICHUS 3a/1a1
O JBHUKEHUU 110 OKPYKHOCTHU IIOJ JEHCTBHEM IIOCTOAHHOIO YCKOpeHns — 3 Oajia. 3HaHUe
POJIOJIZKUTEIBHOCTH CUAEPUIECKOTr0 MecsiIa (JomycTiMa orerka ot 27 10 28 cyTok) — 3 GaJuia.
Brorancienne nroroporo orgera — 2 6aJuia.

UckycerBennsplit ciiyTHUK 3eMJid JIBUTAJICS 10 KpPyropoit opbure. B pesyibrare maneBpa
ero mepeses Ha opbury ¢ pamumycoM Ha 50% 6Gosbime. Okazanoch, 4TO OpOUTAILHAA
CKOPOCTH Ha HOBOf1 opbuTe Ha 1 KM/C MeHbIIe, 9eM Ha IepBoHadaabHOil. OupesennTe pajamyc
[IEPBOHAYAIHHON OPOUTHI.

Pemenne (8 6asioB):
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Boraucursb pe3yabraT MOXKHO KaK HEIOCPEJICTBEHHON MOACTAHOBKON YHMC/IOBBIX JAHHBIX, TaK
U YIUTBIBas, 9TO KPyroBas (mepBasi KOCMHUYIECKast) CKOPOCTh Uy HA MOBEPXHOCTH 3€MJI DaBHA
IPUMEPHO 8 KM/C, TI09TOMY PajiyC 3eMJ/IH BbIPAZKAETCA KaK
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[TosicTaBiisiss YuC/IOBbIE JIAHHBIE, TTOJIYYaeM

TaxumM 06pa3oM, HOCKOJILKY pajuyc 3emin 6.4 - 103 KM, To pauyc HepBoHaYaIbHON OPOUTHL —
310 6.4 - 2.2 =~ 14 TblCAY KM.

KOMMeHTapI/II/I K OIl€eHNBaHWUIO:

Bamnuch BbIpazKeHUs Jijisi KPYroBO# CKOpocTh (mam ero mnosydenne) — 2 Gasuia. [losydenue
GOpMYIBHOIO BBIpaXKeHHs I pajanyca — 2 Oauta. 3HaHHE HEOOXOIUMBIX KOHCTAHT
(rpaBHTam/IOHHoﬁ IIOCTOAHHON M MacCChl 3eMJIM I IIEPBOil KOCMUYIECKON CKOPOCTH M PAINyCa
Beminn) — 2 6amura (mo 1 Gasny 3a KazxkK/yl0 KOHCTAHTY, ¢ TOYHOCTBIO JI0 OJHOW 3HadAIleil
mudpsl). Beraucenune ntoroporo orgera — 2 6asuia. Eciin yaacTHUK 1aeT TPaBUJIbHBIN OTBET,
BBIPAYKEHHBIN B paJinycax 3eM/IN, eMy 3aCIUTBIBACTCA U MTOCeTHUN dTall, u 1 6a/lT 3a «3HAHIE
pajuyca 3eM/Iu, YUCIeHHOe 3HaYeHne KOTOPOro B 3TOM CJydae B PEIIeHuN He TpeOyeTcs.

Omurep u Ypan ceitgac HaxoIsTcss Ha Hebe Hemaeko JIpyr OT Apyra. Buammas 3Be3aHast
BesimanHa, YpaHa +5™.6, BujmMast 3Be3nHas Benmannaa FOmurepa —2™.9. Haitanre orHOMeHMe
OCBeIlleHHOCTel, co3maBaeMbix FOmurepom n YpanoMm Ha 3emire.

Pernrenue (8 6asi0B):

[TockosibKy BunMasi 3Be3/iHas BEJIMUUHA 1M 110 OIPEJIEJICHUIO CBA3aHA C OCBEIIEHHOCTHIO F
3aBUCUMOCTHIO
m = —2.51g I/ 4 const,

TO Pa3HOCTDH 3BE€3/IHLIX BEJIMYMH CBA3aHa C OTHOIIECHHEM OCBeHleHHOCTefI KaK
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[MoxcraBisist qucsioBble Januble (ycTh nHjeke «1» orHocuTes K FOmurepy, a «2» — K Ypa#ny),

IIoJiydaeM

& — 100‘4(5.64*2.9) ~ 25 . 103
Ey

KOMMeHTapI/II/I K OIl€eHMBaHWUIO:

Omnpenenerne BUAMMOII 3Be3MHONI BeJUYUHLBI — J OaJuta. BblpakeHue is OTHOIIEHUS
ocselennocreil — 3 Oajuia. Berancsienne nToroBoro orsera — 2 6aJia.

http://school.astro.spbu.ru



