MyHuIMNAJbHBINA 3TAN
Bcepoccuiickoit 01MMNIMAABI IIKOJIbHUKOB
10 ACTPOHOMHUHU
8 kimacc, 2020/2021 yaeOHbI# TO

Jnumenvnocms 2,5 uaca. Maxcumym 40 6annos.

1. HazBanus co3Be3auii (8 0a,1;10B)

Kakue n3 npuBeIeHHBIX Ha3BaHUU SIBJIIFOTCS] HA3BAHUSIMU CO3BE3/IUM:
OpuoHn, Apuanna, Ilonapuas, [unozaBp, Bopona, Jluca, Amepuna, Tenen, Mukpockom,

Tenesuzop, bonbmmoit JIe, Masnsiii JIes, bonsmoit Kor, T1éc.

Pewmrenne:
Opuon, Amepuua, Teneu, Mukpockon, Mansiit JIes. (8 6an108)
Ilpumeuanue: 3a rxasxxcooe HenpasuibHOe HA38AHUE, KAK U 3a OMCYMCMEUE NPasUIbHO20 —

MUHYC 0OUH OAL.

2. B yecthb codaku (8 6a/1;10B)

Actepoup Iletpuna (Ha3BaH, MeXAy MPOYUM, B YECTh COOAKU MEPBOOTKPHIBATENS) B ademuu
HaxXoAUTCsl Ha paccTosiHuu npumepHo 3,3 a.e. oT ConHua. CKONBKO BPEMEHU HAET CBET OT
Connua no 3roro acrepouna? Bece HeoOXoaumble sl peUIEHUs KOHCTaHThI MOXHO HAalTH B

CIIpaBOYHbIX MAaTCpHAJIAX.

Pemenne:

I3 crpaBOYHBIX JaHHBIX HAXOIMM, 9YTO CKOPOCTh CBETa B Bakyyme v =2,998-108 M/c, a 1 a.e. =
1,496-10'"" m. (1 6ann).

IlepeBeneM paccTossHHE 10 ACTEPOUAA B METPHI:

L=33ae. =3731496:10"" =4,937-10'' m. (3 6an1a).

Toraa Bpemsi ABHXKEHUS:

t=L/v=1 646,7 cexyan = 27,4 MunyTsI (4 oaiia).

Ilpumeuanue: Omeem moocem 6bimb OaH 8 HOOLIX OUHUYAX - MUHYMbL, CEKYHObL UL 0adice
yacwl (6 amom cayuae éepuviti omeem npumepro 0,46 uaca). Bepuviii omeem 6e3 06vscHenus:

oyenusaemcs 6 1 oann.
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3. Anb-bupynu (8 6a/1;10B)

.'Mu

CpenHeBeKOBBIM Tepcuackuii MbicauTeab AOy Paiixan bupynu B koHie X Beka cMOT
paccyuTaTh CKOPOCTh CYTOYHOTO BPAIICHUS TIOBEPXHOCTH 3€MJIM Ha 3KBaTOpe (Kak — He Oyaem
pacKpbIBaTh €ro CEKpETOB B 3TOH 3aaaue). Pe3ynprar y HEro mojyduscsi HE B COBPEMEHHBIX
enquHunax, a 3778 mokrted 3a 4 cekyHAbl yaca. 3Hasg, 4TO JJIMHA JIOKTA paBHa 49,43 cwm,
OMpeNIeNIUTe, Ha CKOJIBKO pe3ysbTaT Ajb-bBUpyHU OTiMYaeTcsl OT COBPEMEHHBIX JaHHBIX. Bce

H€O6XOI[I/IMI>IG AJI pEIICHUSA KOHCTAHTBI MOKHO HAWTU B CIIpaBOYHBIX MaTCpHajIax.

Pemenne:
Jlns Hayama HEOOXOJMMO IEPEeBECTH pe3ynbTaT Ajb-bUpyHH B COBpEMEHHBIC €IMHUIIBI

U3MEPEHMUS:

3778-49.43 ' ™
[

- )N45687(CM/C1~466.9(M/c).

: (2 banna)
3emis enaeT oJiuH 0O00pOT BOKPYT cBoeu ocu 3a 23 yaca 56 muHyt 04 cexkyHIbI (CM.
cupaBouHble JaHHbIE). ITO0 T = 86164 cexyHbI.
DKBaTOpHUaNbHBIN paanyc 3emaun 6378,14 kM, TOATOMY JJIMHA 3€MHOT'O 3KBATOPA:
L =2nR (2 6anna)
L = 40054,72 km.
Toraa cKkOpOCTh CYyTOYHOTO BpallleHHsI TOYKK Ha HKBATOPE paBHA:
v=L/T (2 6anna)
v = 0,4649 xm/c = 464,9 m/c.
OTnuure 3HAYEeHUsI MEPCUICKOTO MBICIUTENSE OT COBPEMEHHOTO pe3yJibTaTa COBCEM
HEBEJIUKO, Bcero 2 M/c. (2 oanna)
Becbma Tounbll pacuer na X Beka!
Ilpumeuanue: yuacmuux modcem pewiamv 3a0ady 6 odOwem 6ude, He HNPOBOOs
NPOMENCYMOYHbIX eblyucienuti. [loomomy ykazanHvle viuie 0aNIbl CMABAMCA UMEHHO 3d
eepHule hopmyvl, a He 3a noayUeHHble YucieHnvle pe3yabmamsl 01 L u v. Eciu yuacmuuk He

nob3yemcs cnpaeoiHblMU OQHHLIMU U npurumaem nepuod 0CeB020 6paAUeHUr 3eMIIU PABHbIM
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24 yaca, a paouyc 3emau paguvim 6400 KM, HO 8 OCMANLHOM €20 X00 peuleHusi 8epeH, mo 3d
3a0auy credyem evicmasumo 6 0a1106 u3z 8 603moxucHvlIx. Hucienuviii omeem npu 3mom He

OyOem omauuyamscs cywecmeeHHviM 0opazom (1,7 m/c npu mouHbix 6bIYUCTIEHUSX).

4. 3emus kak Jlyna. (8 6aasoB). Ha kakoe paccTosiHue HY>KHO OTHAIUTHCA OT 3€MJIH, YTOOBI
e BUAMMBIN yIII0BOM pa3Mep CTajl paBeH pa3Mepy JYHHOTO AucKa Ha 3eMHOM HeOe? Bripasure
OTBET B KWJIOMETpax U B 1uaMeTpax 3emin. CpenHuii paanyc 3eMiI CYUTaTh paBHbIM 6371 kM.
Ipumeuanue: [na pewenus 3aoauu Bam, 6o3moorcno, nonadobsmes Cnpasounvie OanHvle —

nonpocume ux y opeanu3amopos!

Pemenne:

Ecnu cuurtath yriel B 3ajade MajblMH, @ 3TO BIIOJHE YMECTHOE JONMYIIEHUE, TO YTOJ, MO
KOTOPBIM HaOIt0AaeTCsi 00BEKT, 00PATHO MPONOPILUOHATIEH PACCTOSHUIO JI0 HETO.

B cnpaBouHbIX Marepuanax HEOOXOAMMO HaWTH pamuyc JIyHBI U paccTossHME OT 3eMid 10
JlyHbI:

R = 1738 km, L =384 400 km.

Pamunyc 3emum B 6371/1738 = 3,67 pa3za Oomnbinie pamgmyca JIyHBI, cliemnoBaTenbHO, YTJIOBOU
pasmep 3eMiM OyJeT paBeH JIyHHOMY Ha paccTOsiHUU, B 3,67 pa3 OoJbllieM pacCTOSHUS OT
3emmm g0 Jlyssr, a ato 384 400-3,67 = 1,41 mua kM w1 410 000/ (2:6371) ~111 3eMHBIX

ANaMETPOB.

3a eepnoe cpasnenue pasmepos 3emau u Jlyner cmasumces 2 6anna, 4 6anna 3a npasuibHoe
8bIpadicenue Umo208020 pacCmMOosHUSL 8 KM U ewé 2 6ania cmasumcs 3a npasusibHbulil omeem,
gvipasiceHnvlli 8 ouamempax 3emau. Ecnu wxonvnux nepenyman paouyc u ouamemp, oyeHka

cHuodicaemest Ha 1 oann.

5. CrouakHoBeHue. (8 6a/oB). OgHaXIbI B JaJEKON-1AJEKON TaTAKTHKE MPOU30LUIO PEIKOE
COOBITHE — JBAa OJMHAKOBBIX IIAPOBBIX 3BE3MHBIX CKOIUICHHUS, ABIKYIIUXCS BOKPYT IIEHTpa

ATOW TaJaKTHKU MO OJHON OpOMTEe HABCTpeuy APYr JPYTY, CTOJKHYIHCh. Paamyc Kaxkaoro
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CKOIIJIICHUA R = 10 CBCTOBBIX JICT, CKOpOCTB JABUXKCHUA 110 Op6I/ITe KaXX10ro CKOIIJICHHUA B

MOMEHT cTojkHOBeHHs1 V = 300 KM/C, a CTOJIKHOBEHHE IIEHTpaJbHOE (T. €. IEHTP OJIHOTO
CKOIUICHUSI TPOUAET dYepe3 IEHTp Apyroro ckoruieHws). Omnpenenure, CKOIBKO JIeT Oynaer

JJINTBCA TaAKOC CTOJIKHOBCHHC.

Pemienue:

Hano monuMarth, 4To 3BE3QHOE CKOIJIEHHME — ATO HE CIUIOIIHOE TEJIO0: 3BE3JIbI B HEM
PaCIIOJIOKEHBI YPE3BBIUANHO PEIKO (XapaKTEpPHBbIE PACCTOSIHUS MEXKIAY HUMHU B MUJUIMOHBI Pa3
MPEBBIIAIOT pa3Mephl 3Be37bl). [10ATOMY MpU CTONKHOBEHUU CKOIUIEHUM CTOJKHOBEHUS 3BE3]
HaOJII0/1aThCsl HE OYAYT — CKOIUIEHHUS MPOCTO MPOUIYT APYT CKBO3b JIpyTa.

Pemate 3amauy MOXHO AByMsI criocobamu. MOXHO MOMECTUTh HaOMIOAATeNsl B IICHTP
OJIHOTO W3 CKOIUICHHWH, a MOKHO paccMaTpuBaTh CUTYalMIO C TOYKW 3PEHUSI CTOPOHHETO
HaOJIr0/1aTelIs, HalPUMED, PACIIOI0KEHHOTO B LIEHTPE rajakTUKku. B mepBoM ciaydae CKOpOCTh
JIBYDKEHUST HaOEeraromiero CKOIJICHUSI OTHOCHTENbHO HalOmromarens Oynmer paBHa 2V, a MyTh,
KOTOPBIN HaberaroIiee CKOIJICHUE JOJKHO MPOUTH OT Haydalia A0 KOHIIAa CTOJKHOBEHUS, OyIeT
paBeH 4R. Bo BTOpOM ciydyae MOXHO HapHUCOBaTh PHUCYHOK, Ha KOTOPOM H300pax eHO

CTOJIKHOBCHHUC, KAK OHO BUIHO CTOPOHHEMY H36JHOI[EITCJ'HOZ

Vv Vv
—» —
Ha4yano CTONKHOBEHUS
% %
— —_—

KOHel CTOJIKHOBEHUA

B stom ClIy4a€ BUJHO, YTO CKOIIJICHHC Ne2 oT Havana CTOJIKHOBEHMS A0 €TI0 OKOHYaHuA

MpOXOAUT ImyTh 2R, nBUTrasch co ckopocThbio V (aHanoruyHo s ckorieHust Nel). U B mepBom,
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H BO BTOpOM cCiiy4dac IMUTCIbHOCTL CTOJIKHOBCHHSA, KOHCYHO, ITOJIYUUTCS OI[HHaKOBOfIZ T =

4R/2V = 2R/V. lloay4uutb U3 3TOK (HOPMYJIbI YUCICHHBIA OTBET MOXKHO JBYMs CIIOCOOaMU —
MOJICTABUB BCE JaHHBIC, BhIpakeHHbIe B eamauiiax CU, nmbo, oOpaTWB BHUMaHHE, YTO
paccrosinue 2R cBeT mpoxoauT 3a 20 jet, aBurasich co ckopocTthto 300 Thic. kM/c. J1jist BToporo
MyTH Cpa3y IMOJy4aeTCs OTBET, YTO IpHU CKOpOCTH aABIkeHUs B 300 KM/C Bpemsl, 3aTpaueHHOE
Ha TiepecedyeHue aquamerpa ckomienus, Oyaer B 1000 pa3 6onbie, 1. €. 20000 jer.

Jliis mepBoro crmoco0a BeIpasuM paauyc ckoruieHus B equHuax CH: R = 10 cBeToBbIX
ner = 10-300000 km/c-1000+(3600-24:365,25 ¢) = 9,47-10'° m. Torma T = 2-9,47-10'%/3-10° =
6,31-10'" ¢ = 20000 ner.

Oteet: 20000 et

Kpumepuu oyenusanus:

3a e6epHoe nouumanue KaApmMuHvl NPOUCXOO0AWE20 (M. e. MOo20, KAK DPACHONONCEHbl
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 seaudunsl V ona nymu 2R unu 2V ons nymu 4R).

Bepnas 3anucv evipasicenus 01 OnumenvHOCMU (S8HASL 3ANUCL ULU CNe0YIOWds U3
peutenus u omeema) oyeHusaemcs ¢ 3 oana.

Ionyuenue omeema ¢ 20000 nem (£500) oyenusaemcs 6 3 banna (npu pewtenuu 3a0a4u
C UCNONIL308AHUEM eOUHUY USMEPEHUs BDEMEHU, OMIUYHBIX OM 2004, 3d BEPHYILL OMEEMm 6 IMUX
edunuyax (nanpumep, 6 cexynoax — 6,3-10'! ¢) cmasumcs +2 6anna u 3a npasunbHblll nepeeoo
K 2co0am ewé +1 oann).

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

Maxcumym 3a 3aoaqy 8 bannos.



