MyHuIMNAJbHBINA 3TAN
Bcepoccuiickoit 01MMNIMAABI IIKOJIbHUKOB
10 ACTPOHOMHUM
9 xmacc, 2020/2021 y4eOHbI# TO

Jlnumenvrocms 3 uaca. Maxcumym 48 bannos.

1. JIynnblii cBet (8 6a/1510B).

B kakoii uerBeptu JlyHa mydiie ocBemaeT 3eMJIt0 — B IEPBOM WJIM TPETHhEH U IoYeMy?

Pemenne:
[IpaBas yacTh BUAMMON HaM MOBEpXHOCTH JIYHBI, T/ie MeHbIIe MOpel (4 6ania), OTpakaeT CBET
Jy4lle, 4eM JIEBasi — 3TO BHJIHO C MEpBOro B3risaa. [loaTomy B mepBOM YETBEPTH, KOrAa

ocBelleHa npasast yactb JIyHbl (4 6anna), oHa OcBelaeT 3eMIIIO JIydllle, YEM B TPEThE.

2. Cytku Ha Mepkypun (8 6ay110B).
I'on Ha Mepkypun jutcst 88 3eMHBIX CYTOK, a NEpHoJl OOpalleHHsl BOKPYI CBOEH ocu
coctaBiisier 58,7 cyTOK (HampaBi€HHUs BpalleHHUs COBIMaaaroT). Hailinure mpoaomKuTeIbHOCTh

COJIHEYHBIX CYTOK Ha MepKypuu.

Pemenne:

[TockonbKy HampaBlIeHHs BPAILICHUs COBMANAIOT, YHUCIO CYTOK (C MPOJOJKUTENBHOCTHIO S) B
rony 7o poBHO Ha | MeHbIIIE, 4eM YruciI0 000POTOB MJIAHETH BOKPYT cBoel ocu (nepuoa 7), T.e.
Tov/S=Ty/ T-1 (4 6anra). Orcrona S =TT/ (To — T) = 176 cytok (3 b6arra). 3ameTum, 4TO
3TO B TOYHOCTH JBa nepuojaa odpamenuss Mepkypust Bokpyr CojHIIa ¥ TpH — BOKPYT CBOEH OCH

(1 6ann).

3. HenTp Macc CostHeuHOH cucTembl (8 0as1s10B).

Onpenenute, BHyTpu unu BHe ConHua Haxoautcss UeHTp macc CONMHEYHOM CHUCTEMBI,
npeHeOperass Maccamu Bcex 1uiaHeT, Kpome FOmutepa. Macca Connma B 1050 pa3 Gosblie
Mmacchl FOnurepa. J{namerp Connua B 108 pa3 menbiue paccrosiHug ot 3emun 1o CoiHua, a

paccrosinue ot FOnurepa no CosHila coctaBisier 5,2 a.e.

Pemenne:
Ecnu Mb1 mpeneOperaem Bcemu IutaHeTaMu, kpome Omwurtepa, To neHtp Macc CoTHEUHOM

CUCTEMBI — 3TO TIeHTp Macc cuctembl FOmurep-Conrne (2 Oania), KOTOPBIM HAXOIUTCS OT
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nentpa Connua Ha paccrosuuu L = ml (M + m) (2 6ana) = 4,95-107 a.e. = 740000 xm (2
banna). Paquyc Connma coctaBnseT uyTh MeHbiie 700000 km (I 6anr). [ToaTomy, B pamkax
C/IeTIaHHBIX B YCIOBUH JOMYIIeHUH, IeHTp Macc ComHedHo# cuctembl HaxoauTcs BHe ComHIA

(I 6ann), XOTs 1 OGIM3KO K €ro MOBEPXHOCTH.

4. Anb-bupynn (8 6as1710B)

CpenHeBekoBbli mepcuaAckuil Mbicnutenb AOy Paiixan bupynn B konume X Beka cMor
paccuuTaTh CKOPOCTh CYTOUHOTO BpAIICHHUs MOBEPXHOCTH 3€MJIM Ha 3KBaTOpe (Kak — He Oyaem
pPacKpbIBaTh €r0 CEKpETOB B ATOH 3aaaue). Pe3ynbTar y HEro mojayyusicsi HE B COBPEMEHHBIX
equHunax, a 3778 nokred 3a 4 cekyHAbl 4Yaca. 3Has, 4TO JUIMHA JIOKTS paBHa 49,43 cwm,
ONpENEIINTE, HA CKOJIBKO pe3ysibTaT Ajb-bHUpyHH OTiIMYaeTcs OT COBPEMEHHBIX JaHHBIX. Bee

H€O6XOI[I/IMI>IG AJIA pE€IICHUSA KOHCTAHTBI MOKHO HAWTU B CIIpaBOYHBIX MaTCpHajIax.

Pemenune:
Jlnst Havanma HEOOXOAWMMO TepeBeCTH pe3yiabTaT Aub-bupyHW B COBpEMEHHBIC €IMHHIIBI

U3MEPEHHUS:

Wﬂf?“ |~46687 (cm/c)~466.9(m/c).

(2 banna)
3emis ienaeT oJiuH 0O00pOT BOKPYT cBoeM ocu 3a 23 yaca 56 muHyT 04 cexkyHIbI (CM.
cupaBouHble JaHHbIE). ITO0 T = 86164 cexyHbI.
DKBaTOpHAJIbHBIN paauyc 3emin 6378,14 kM, HO3TOMY JIJIMHA 3€MHOI'O 3KBaTOpa:
L =2nR (2 6anna)
L = 40054,72 kM.
Toraa cKkOpOCTh CYyTOYHOTO BpallleHHsI TOYKM Ha HKBATOPE paBHa:
v=L/T (2 6anna)
v = 0,4649 xm/c = 464,9 m/c.
OTnuure 3HAYEeHUs] MEPCUICKOTO MBICIUTENSE OT COBPEMEHHOTO pe3yJibTaTa COBCEM

HEBEJIUKO, Bcero 2 M/c. (2 oanna)
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Becbpma TouHbIl pacuet aia X Beka!

Ilpumeuanue: yuacmuux modcem pewiamv 3a0ady 6 odOwem 6ude, He HNPOBOOs
NPOMENCYMOYHbIX eblyucienuti. [loomomy ykazanHvle 6viuie 0ANIbL CMABAMCA UMEHHO 3d
6epHble hopmynbl, a He 3a NOTYYeHHble YucienHble pe3ynvmamol 014 L u v. Ecau yuacmuux ne
NOJIb3Yemcs CNPABOYHLIMU OAHHLIMU U NPUHUMAEM NePUo0d 0Ce8020 8PAWeHUs 3eMIIU PABHBIM
24 yaca, a paouyc 3emau paguvim 6400 KM, HO 8 OCMANLHOM €20 X00 peuleHusi 8epeH, mo 3d
3a0auy ciredyem evicmasumov 6 0an106 u3z 8 603moxucHvIx. Hucnienuviii omeem npu 3mom He

OyOem omauuamscs cywecmeeHHviM oopazom (1,7 m/c npu mouHbix 6bIYUCTIEHUSX).

5. 3eman kak Jlyna. (8 6asnoB). Ha kakoe paccTositHue HY>KHO OTAQIUTHCS OT 3€MIIH, YTOOBI
e€ BUIMMBIN yTIIOBOM pa3Mep CTall paBEeH pa3Mepy JIYHHOTO JUCKa Ha 3eMHOM HeOe? Bripasute
OTBET B KWJIOMETpax U B 1uaMeTpax 3emin. CpenHuii paauyc 3eMiI CYUTaTh paBHbIM 6371 kM.
lIpumeuanue: J{na pewenus 3aoauu Bam, 603moducHo, nonadooamcs Cnpagounvie OaHHbie —

nonpocume ux y opeanuzamopos!

Pemenne:
Ecnu cuurtath yriel B 3aJade MajlbIMH, a 3TO BIIOJHE YMECTHOE JOMYLIEHWE, TO YIOJI, MOJ
KOTOPBIM Ha0Jt01aeTcs 00BEKT, 00PaTHO MPOMOPIMOHAIIEH PACCTOSIHUIO JI0 HETO.
B cnpaBouHbIX Marepuanax HEOOXOAMMO HaWTH pamuyc JIyHBI U paccTossHME OT 3eMid 10
JlyHbI:
Rin=1738 xkm, L = 384 400 xm.
Pamunyc 3emum B 6371/1738 = 3,67 pasza Oomnbinie pamgmyca JIyHBI, ciemoBaTenbHO, YTIIOBOU
pasmep 3eMiM OyJeT paBeH JIYHHOMY Ha paccTOsiHUU, B 3,67 pa3 OoJbllieM pacCTOSHUSL OT
3emmmm g0 Jlyssr, a ato 384 400-3,67 = 1,41 mua kM wm 1 410 000/ (2:6371) ~111 3eMHBIX
IUAMETPOB.

3a eepnoe cpasHnenue paszmepos 3emnau u Jlynol cmasumcsa 2 6anna, 4 6anna 3a
NPABUIbHOE BbIPAdCEHUE UMO208020 PACCMOSHUA 8 KM U ewé 2 Oamna cmasumcs 3d
NPABUTILHBILL OMEeN, 8bIPAJCEHHbIU 8 ouamempax 3emau. Eciu wKkoabHUK nepenymain paouyc u

ouamemp, oyeHka cHudxcaemcs nHa 1 oann. Makcumym 3a 3a0auy 8 6annos.
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6. CroakHoBeHme. (8 0a/10B). OMHAKIBI B JATICKON-IAJIEKON TaJIAKTUKE MPOU30IILIO PEAKOE
COOBITHE — JIBa OJMHAKOBBIX IIAPOBBIX 3BE3AHBIX CKOIUICHWS, NBIDKYIIMXCS BOKPYT IIEHTPA
ATOW TaJaKTHKU MO OJHON OpOMTEe HABCTpeuy APYr JPYTY, CTOJKHYIHCh. Paamyc Kakaoro
ckorieHus: R = 10 cBETOBBIX JIET, CKOPOCTh JBMXKEHUS MO OpPOUTE KaXKIOTO CKOIUICHUS B
MOMEHT cTojkHOBeHHus V = 300 km/C, a CTOTKHOBEHHE IIEHTPAJIbHOE (T. €. IEHTP OJHOTO
CKOIUICHUSI MPOUAET uepe3 LEHTp APYroro ckoruieHus). Onpenenure, CKOJIbKO JieT Oynaer

JJINTBCA TaAKOC CTOJIKHOBCHHC.

Pemenue:

Hango monumarh, 4TO 3BE3IHOE CKOILUIGHHE — 3TO HE CILJIOIIHOE TENO: 3BE3JbI B HEM
PacCIIOJIOKEHBI YPE3BBIUAMHO PEIKO (XapaKTEepHbIE PACCTOSHUS MEXKIY HUMH B MUJUIMOHBI pa3
MPEBBIIAIOT pa3Mephl 3Be37bl). [10ATOMY NMpU CTOIKHOBEHUHU CKOIJICHUM CTOJKHOBEHHUS 3BE3]
Ha0MI0AaThCS HE OYIYT — CKOTUICHHSI IIPOCTO MPOUAYT APYT CKBO3b IpyTa.

Pemate 3amauy MokHO JByMsi criocodamMu. MOXKHO MOMECTUTh HaOJ0IaTelNiss B IIEHTP
OJHOTO W3 CKOIUICHHWM, a MOYHO PacCMaTpuBaTh CUTYalUHIO C TOYKHA 3PECHUS CTOPOHHETO
Ha0IroAaTeINIs, HAPUMED, PACIIOIOKEHHOTO B IIEHTPE TATAKTUKUA. B mepBoM ciydae CKOPOCTh
JBIDKCHHUSI HAaOETrarollero CKOIUICHUS OTHOCUTEIbHO Halmronartens Oyaer paBHa 2V, a mMyTh,
KOTOPBIN Haberaromiee CKOIJICHHE JOJDKHO MPOWTH OT Hadaja 0 KOHIIA CTOJKHOBEHHS, OyIeT
paBeH 4R. Bo BTOpoM ciyuae MOXHO HApHCOBaTh PHUCYHOK, Ha KOTOPOM H300pa)KeHO

CTOJIKHOBCHHUEC, KAK OHO BUAHO CTOPOHHEMY Ha6JIIO,Z[aTCJIIOZ
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B sToM ciydae BuaHO, uTO cKOoruieHne Ne2 OT Hayana CTOJIKHOBEHHS IO €ro OKOHYaHMS
npoxoauT myTh 2R, nBurasce co ckopocthio V (aHanoruvno aiis ckoruierust Nel). U B mepBowm,
M BO BTOPOM Cllydae [UIMTEIHLHOCTb CTOJIKHOBEHHS, KOHEYHO, MOJYYUTCS OAMHAKOBOW: T =
4R/2V = 2R/V. lloayuutb u3 370N (HOPMYJIbI YUCICHHBIA OTBET MOXKHO JBYMs CIIOCOOaMU —
MOJICTAaBUB BCE JaHHBbIC, BbIpakeHHbIe B enuHunax CU, nmubo, oOpaTB BHUMaHUE, YTO
pacctosinue 2R cBet npoxoaut 3a 20 net, ABUraich co ckopoctbio 300 ThIc. KM/C. J{1s1 BTOpOTro
MyTH Cpa3y MOJIydaeTcsi OTBET, YTO MPHU CKOpOCcTH nBmkeHUS B 300 km/c BpeMs, 3aTpauyeHHOE
Ha TiepecedyeHue quamerpa ckomienus, Oyaet B 1000 pa3 6ombie, 1. €. 20000 jer.

Jlst mepBoro cnoco6a BeIpa3uM paauyc ckoruieHus: B equnuinax CHU: R = 10 cBeToBbix
ner = 10-300000 xm/c-1000-(3600-24-365.,25 ¢) = 9,47-10' m. Torma T = 2-9,47-10'%/3-10° =
6,31-10'" ¢ = 20000 ner.

Otset: 20000 et

Kpumepuu oyenusarnus:

3a eepHoe nouumaHue KApMuHvl NPOUCXO0AULE20 (M. e. MOo20, KAK PACHOONCEHbl
CKONJIeHUsl 8 Hayale U KOHYe CMOJKHOBEHUS, U KAKOU Nymb OHU OO0JICHbL npotimu) +2 6anna.
Omo moocem Oblmb YKA3AHO A8HO ¢ NOOPOOHBIM ONUCAHUEM, A MONHCEM NPOABUMBCSL 8 8EPHOM
UCNONB308aAHUU POPMYTL (M. e. UCNOoNb308aHUs seaudunbl V ona nymu 2R unu 2V ons nymu 4R).

Bepnas 3anucv evipadcenus 01 OAUMENbHOCMU (A6HASL 3ANUCL UTU CAeOVIOWAs U3
peuienusi u omeema) oyenusaemcsi 6 3 oanna.

Tllonyuenue omeema 6 20000 nem (£500) oyenusaemcs ¢ 3 banna (npu peuwteHuu 3a0a4u
C UCNONIL308AHUEM eOUHUY USMEPEHUS BDEMEHU, OMIUYHBIX OM 2004, 3d BEPHDILL OMEEM 6 IMUX
edunuyax (nanpumep, 6 cexynoax — 6,3-10'! ¢) cmasumcsa +2 6anna u 3a npasunvhwlil nepeeoo
K 2o0am ewé +1 bann).

HUcnonvzosanue paouyca emecmo ouamempa (c omeemom 6 2 paza menvuie mpedyemozo)
CHuJcaem oueHKy na 2 oanna.

Maxcumym 3a 3a0auy 8 6annos.



