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

Jnumenvnocms 2,5 uaca. Maxcumym 40 6annos.

1. B yectb cobakm (8 6aL10B)

Acrepoup Iletpuna (Ha3BaH, MeXAy MPOYUM, B YECTh COOAKU MEPBOOTKPHIBATENS) B aemuu
HaxoJIuTcad Ha paccrossHuM npumepHo 3,3 a.e. or CosHua. CKOJBKO BPEMEHU UAET CBET OT
Connua no 3roro acrepouna? Bece HeoOXoaumble Ijisl peUIEHHs KOHCTaHThI MOXHO HalTH B

CIIpaBOYHbIX MATCpHAJIAX.

Pemenne:

W3 crpaBOYHBIX JAHHBIX HAXOIMM, YTO CKOPOCTh CBETa B Bakyyme v =2,998-10% M/c, a 1 a.e. =
1,496-10'"" m. (1 6ann).

[lepeBenem paccTosiHUE 10 ACTEPOU]IA B METPHI:

L=33ae. =331496:10"" =4,937-10'' m. (3 6an1a).

Torma BpeMst ABUKCHHUS:

t=L/v=1 646,7 cexyan = 27,4 MunyTsI (4 o6aiia).

Ilpumeuanue: Omeem moocem 6bimb OaH 8 HOOLIX OUHUYAX - MUHYMbL, CEKYHObL UIU 0adice
yacwl (6 smom cayuae epuviti omeem npumepro 0,46 uaca). Bepuwiii omeem 6e3 o6vscHeHUs:

oyenusaemcs 6 1 oann.

2. Aab-bupynu (8 0a/10B)

CpenHeBeKOBBIM Mepcuckuii MbicauTeab AOy Paiixan bupynu B koHie X Beka CMOT
paccYuTaTh CKOPOCTh CYTOYHOTO BPAIICHUS TTOBEPXHOCTH 3€MJIM Ha 3KBaTOpe (Kak — He Oyaem
pPacKpbIBaTh €ro CEKpETOB B ATOH 3aaaue). Pe3ynbTar y HEro mojayyusicsi HE B COBPEMEHHBIX
equHunax, a 3778 nokred 3a 4 cexkyHAbl 4Yaca. 3Has, 4TO JUIMHA JIOKTS paBHa 49,43 cwm,
ONpENEIINTE, HA CKOJIBKO pe3ysibTaT Ajb-bUpyHH OTiIMYaeTcs OT COBPEMEHHBIX JAaHHBIX. Bee

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

Pemenune:
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HU3MCPCHHUA:

M‘C_M)%46687(CM/C’“466-9(M/C)'
| C ) (2 banna)

3emutst AenaeT OguH 000pPOT BOKPYT cBoei ocu 3a 23 yaca 56 muHyT 04 cekyHIbI (CM.
cripaBo4HbIe JaHHBIE). D10 T = 86164 CexyH/IbI.

DKBaTOpHAJIbHBIN paaunyc 3emin 6378,14 kM, HO3TOMY JIJIMHA 3€MHOI'O 3KBaTOpa:

L =2nR (2 6anna)
L =40054,72 xm.

Toraa ckopocTh CYyTOUHOTO BpallleHUs] TOYKU Ha 3KBAaTOPE paBHA!

v=L/T (2 6anna)

v = 0,4649 xm/c = 464,9 m/c.

Otnuuyue 3HAYEHUS TEPCUICKOTO MBICIUTENS] OT COBPEMEHHOIO pe3yibTaTra COBCEM
HEBEJIMKO, BceTo 2 M/c. (2 6anna)

Becbpma TouHbIl pacueT aia X Beka!

Ilpumeuanue: yuacmuux modcem pewlamv 3a0ady 6 odOwem 6ude, He HNPOBOOs
NPOMENCYMOYHBIX Gbluucienul. [loomomy yKazaHHble 8vluie OANIbL CMABAMC UMEHHO 3d
eepHble hopmynsl, a He 3a NOTYYeHHble YucienHble pe3ynbmamol 014 L u v. Ecau yuacmuux ne
NOJIb3Yemcs CNPABOYHLIMU OAHHLIMU U NPUHUMAEM NePpUuo0d 0Ce8020 8PAWeHUs 3eMIIU DABHBIM
24 yaca, a paouyc 3emau paguvim 6400 KM, HO 8 OCMANLHOM €20 X00 peuleHusi 8epeH, mo 3d
3a0auy credyem svicmagums 6 6annoe uz 8 6o3modxcuvlx. Hucnennviti omeem npu 3mom He

O6yO0em omauuamuvcsi cyujecmeeHHvim oopazom (1,7 m/c npu mouHvix 8bIYUCTICHUSX).

3. 3emus kak Jlyna. (8 6aasoB). Ha kakoe paccTtosiHie HY)>KHO OTAAIUTHCA OT 3€MJIH, YTOOBI
e€ BUJIMMBIHN yTJIOBOM pa3Mep CTall paBEeH pa3Mepy JIYHHOTO JUCKa Ha 3eMHOM HeOe? Boipasute
OTBET B KWJIOMETpax U B AuameTpax 3emud. CpeqHuil pagnyc 3eMiid CYUTaTh paBHbIM 6371 kM.
IIpumeuanue: Jna pewenus 3aoauu Bam, 603modcHO, nonadooamcs Cnpagounvie OaHHvie —

nonpocume ux y opeanuzamopos!
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Pewmrenne:

Ecnu cuurath yriel B 3ajade MajbIMH, a 3TO BIIOJHE YMECTHOE IOMYIIEHWE, TO YTOJl, TOJ
KOTOPBIM HaOII0AaeTCsl 0O0BEKT, 00PATHO MPOMOPITMOHATICH PACCTOSHUIO IO HETO.

B cmpaBouHbIX Marepuanax HEOOXOAMMO HaWTH pamuyc JIyHBI U paccTossHME OT 3eMiId 0
JlyHnsI:

Rin=1738 xkm, L = 384 400 xm.

Pamunyc 3emum B 6371/1738 = 3,67 pasza Oomnbinie pamgmyca JIyHBI, cliemoBaTenbHO, YTIIOBOU
pasmep 3emim OyJeT paBeH JIYHHOMY Ha paccTOsHUU, B 3,67 pa3 OoybIIeM pacCTOSHUS OT
3emnu 10 Jlynsl, a ato 384 400-3,67 = 1,41 muH kM unu 1 410 000/ (2:6371) ~111 3emMHBIX

JTIMaMETPOB.

3a eepnoe cpasnenue pasmepog 3emau u Jlynvl cmagumcsa 2 6anna, 4 6ania 3a npasuivHoe
BbIPAdCEHUE UMO208020 PACCMOAHUSA 8 KM U ewé 2 6aina cmasumcs 3a NPasuibHblil omeem,
8bIpAdICeHHbIll 8 ouamempax 3emau. Ecau wkonvHuk nepenyman paouyc u ouamemp, OYeHKa

cruxcaemcesi na 1 oann.

4. CronxkHoBeHue. (8 0aanoB). OnHAXABl B TAICKON-TAICKON TAIAKTUKE MPOU30ILIO PEIKOE
COOBITHE — JIBa OJMHAKOBBIX IIAPOBBIX 3BE3MHBIX CKOIUICHWS, NBIDKYIIMXCS BOKPYT IIEHTpA
ATOM rajakKTHUKU IO OJHON OpOMTE HaBCTpeuy APYr APYTY, CTOJKHYIUCh. Paamyc kaxmoro
ckorieHns: R = 10 CBETOBBIX JIET, CKOPOCTh JABMIKEHMS MO OpOUTE KaKJOTO CKOIUICHUS B
MOMEHT cToikHOBeHHus V = 300 km/C, a CTOTKHOBEHHE IIEHTPAJIbHOE (T. €. IEHTP OJHOTO
CKOIUICHHSI TPOMAET uepe3 ILEHTP Jpyroro ckormieHus). Omnpenenure, CKOIbKO JIeT Oyner

JJINTBCA TaAKOC CTOJIKHOBCHHC.

Pemenue:
Hango monumarh, 4TO 3BE3HOE CKOILUIGHHE — A3TO HE CILJIOIIHOE TENO: 3BE3JbI B HEM

PacnoJioKeHbl YPE3BBIYANHO PEAKO (XapaKTEPHbIE PACCTOSHMS MEX]y HUMHU B MUJUIMOHBI pa3
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MIPEBBIIIAOT pa3Mepbl 3Be37bl). [[03TOMY IPU CTOJIKHOBEHNWH CKOIUIEHUN CTOJKHOBEHHS 3BE3N
Ha0MoAaTHCS HE OYIYT — CKOTUICHMS MPOCTO MPOMAYT APYT CKBO3b Ipyra.

Pemats 3amauy MOXHO AByMs crocobamu. MOKHO TMOMECTHTh HaOIIOaTeNsl B LIEHTP
OJIHOIO M3 CKOIUIEHWH, a MOYKHO paccMaTpUBaTh CHTYalHIO C TOYKH 3PEHHUS] CTOPOHHETO
Ha0IroAaTeNs, HallpUMeEp, PacIoIOKEHHOTO B IIEHTPE TaJlakTUKU. B mepBoM ciyyae CKOpOCTh
JBM)KCHHsI HAOEraroIero CKOIUIEHHS OTHOCHUTEIbHO HabOmonmatens Oyner paBHa 2V, a myTs,
KOTOpbIN Haberaroliee CKOIJIEHHE JOJKHO MPOUTH OT Hayaja 0 KOHIIA CTOJIKHOBEHHS, OyeT
paBeH 4R. Bo BTOpoM ciyuae MOXXHO HApHCOBaTh PHUCYHOK, Ha KOTOPOM H300pakeHO

CTOJIKHOBCHHUC, KAK OHO BUHO CTOPOHHEMY H36JHOI[EITCJ'HOZ

V V
—_— —
Ha4yano CTOJIKHOBEHUA
4 %
-« >
Ne1

KOHel CTOIKHOBEHUA

B sToM ciydae BuaHO, uTO cKoruieHne Ne2 OT Hayana CTOJIKHOBEHHS IO €ro OKOHYaHMS
npoxoauT myTh 2R, nBurasce co ckopocTbio V (aHamornuHo ais ckorienus Nel). M B mepBowm,
U BO BTOPOM Cllydae MJIUTENbHOCTh CTOJKHOBEHHUS, KOHEYHO, MOJYYUTCA OAWHAKOBOW: T =
4R/2V = 2R/V. lloay4uutb u3 3TON (HOPMYJIbI YUCICHHBIA OTBET MOXHO JBYMs CIIOCOOaMU —
MOJICTAaBUB BCE JaHHBbIC, BbIpakeHHble B enuHunax CU, mmbo, oOpaTB BHUMaHHUE, YTO
pacctosinue 2R cBeT npoxoaut 3a 20 net, ABUraich co ckopoctbio 300 Thic. KM/C. J{1s1 BTOpOTro
MYTU Cpasy IMOJIy4yaeTcsl OTBET, YTO MPH CKOpocTH ABMkeHUs B 300 km/c Bpems, 3aTpaueHHOE

Ha TiepecedyeHue aquamerpa ckomienus, Oyaer B 1000 pa3 6ombie, 1. €. 20000 jer.
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Jlst mepBoro cnoco6a BeIpa3uM panuyc ckoruieHus: B equnuiax CHU: R = 10 cBeToBbIix
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.

Oteet: 20000 et

Kpumepuu oyenusanus:

3a eepmoe nouumaHue KApMuHvl NPOUCXO0AULE20 (M. e. M0o20, KAK PACHOJONCEHbl
CKONJIeHUSl 8 Hauajle U KOHYe CMOJKHOBEHUs, U KAKOU Nymb OHU 00JiCHbl npotimu) +2 oanna.
Omo modcem Oblmb YKA3AHO A8HO C NOOPOOHBIM ONUCAHUEM, A MONHCEM NPOABUMBCSL 8 8EPHOM
UCNOIL308AHUU YOPMYTL (M. e. UCNOoNb308anUs gequdunsl V ons nymu 2R unu 2V ona nymu 4R).

Bepnasa 3anuce ewipasicenuss Onsi OMUMENbHOCMU (S6HASL 3aNUCL ULU CLeOVIOWAs U3
peuienusi u omeema) oyenusaemcsi 6 3 oanna.

Ionyuenue omeema ¢ 20000 nem (£500) oyenusaemcs 6 3 banna (npu pewtenuu 3a0a4u
C UCNONb308AHUEM eOUHUY USMEPEHUS 8PEeMEHU, OMIUYHBIX OM 200d, 3d BEPHbIIL OMEent 8 IMUX
edunuyax (nanpumep, 6 cexynoax — 6,3-10'! ¢) cmasumcsa +2 6anna u 3a npasunvhwlil nepeeoo
K 2co0am ewé +1 bann).

Hcnonvzosanue paouyca emecmo ouamempa (c omgemom 6 2 paza menvuie mpedyemozo)
CHUJcaem oueHky Ha 2 6anna.

Maxcumym 3a 3a0auy 8 6annos.

5. IpeBHue rpeku (8 6a/1,10B)

Kak nanexo B mpouuioe MOTIIH «3arfisiHyTh» APEBHUE TPEKH, JIIOOYSICh 3B€3IHBIM HEOOM?

Pemienue:

CBeT oT HaJIeKux 00bEKTOB UJIET IOBOJILHO J0JITO M3-3a KOHEYHOCTH ckopocTu cBeta B 300 000
km/c (I 6anr). 3Ha4uT, KOraa Mbl CMOTPUM Ha 3BE37HOEC HE0O0, MbI BUJUM TO, YTO MIPOUCXOIUIIO
B MPOLUIOM HeKoTopoe Bpemsi Hazan (I Oann). Camblil nanexkuil oOBEKT, KOTOPBIA MOTJIH
HaOJI0/1aTh HEBOOPY)KEHHBIM TJIa30M JIPEBHHUE, Y KOTOPBIX, KaK M3BECTHO, €lle He ObLIO

TEJIECKOIOB — 3TO TYMaHHOCTb AHApOMEbI (2 6anna), paccTosHUE 10 KoTopoit okosio 2000000
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CBETOBBIX JIeT (2 Oanna). 3HAUWUT, 3arJIIHYTh B MPOILIOE JPEBHHE T'PEKH MOIJIM aX Ha 2

MWIJIHOHA JIeT Ha3ax (2 6anna).



