BCEPOCCHUMCKAS OJIMMITUAJIA IIIKOJIbHUKOB IT0 ACTPOHOMUU

MVYHUILUITAJIBHA S (PETMOHAJIBHA ) IIPEJIMETHO-METOJJUYECKA
KOMUCCHUuA

KPUTEPAU U METOJMUKA OLIEHUBAHUSA
BBINTOJTHEHHBIX OJIMMITHA THBIX 3AJTAHUM
MYHHUIUITIAJIBHOI'O DTAIIA
BCEPOCCHUVCKOM OJIUMITUA IbI HIKOJbHUKOB IO ACTPOHOMUH
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7-8 Ki1acenl



[To TeopeTnyeckoMy Typy MakCUMajbHas OLIEHKA Pe3yJbTaTOB yYaCTHHUKA BO3PACTHON TPYIIIIbI
7-8 KI1accel onpeenserca apupMeTHIecKoi CyMMOi Bcex 0ayioB, OTYyYEHHBIX 3 BBIIOJIHEHHE

3a/laHuil ¥ He JOJDKHA MTpeBbIIaTh 48 0aos.

3AJJAHUE 1.

YcnoBue.

C kaxoil TMHEWHON CKOPOCThIO ABMXETCsl CTaBpOMOJIb 33 CUET BpallleHHs 3eMITU
BOKpPYT cBoeii ocu? ['eorpaduueckas mmpora Ctasponos, ¢ = 45°.

Penrenue.

3a cuet BpameHus 3eman CTaBponoJib 3a CyTKU MPOXOJIUT ITyTh, PABHBIN JJITMHE
OKPYHOCTH

S = 2nR*cosd = 6.28*6378*0.71 = 28189 km,
311ech R — SKBaTOpUANTBHBIN pagnyc 3eMIIH.

Jluneiinas ckopocth CraBpomnoiis, V = 28189/(24*3600) = 0.33 km/c.

Kpurepuu oneHuBaHus.

3a MOJIHOCTHIO MPABWIBHOE pelieHue - 8 0ayuioB. 3a MpaBWIbHYIO (GOPMYITY s
JUTMHBI yTH — 4 Oauta. 3a mpaBwibHYIO (HOpMYITy IS JTMHEHHOW CKOpPOCTH — 2
Oana. 3a omuOKy TOJILKO B BBIYMCIICHUSX CHSTH 2 Oaiia.

3AJIAHME 2.

Ycnosue.

VY IInyTtoHa ecTb O4YeHb KpPyHHBIM cnyTHHK — XapoH. Ero pammyc 600 kM, oH
nsuraercs Bokpyr Ilmyrona mo opbute c¢ paaumycom 20000 kM. Cpennee

paccrosiaue [lmyrona or Comuua 39.5 a.e. Moryr-nmu Ha [limyToHe mponcxoauTs
coJiHeuHbIe 3aTMeHUs1? OO0CHOBATH OTBET YUCIIEHHO.

Pemenue.

ConHeuHble 3aTMEHHMS MOTYT TMPOUCXOJAT, €CIM YIJIOBOW pa3Mep CIyTHUKA
CpaBHUM (HE HA MHOTO MEHbBIIIE) C YIJIOBBIM pazMepoM CoJjiHIa 1151 HaOroaaTels
Ha TutaHere. Berumcium yrinoBoil nuamerp ConHia, o, 1 HaOmomarens Ha
ITimyToHe:

tga ~ sina = o~ De/ro = 700000%2/(39.5*1.5*10°%) ~ 2.4*10™ pax.
Boruncnum yriioBoit tuametp XapoHa asist Habmogatens Ha [lnyTone:

tgB ~ sinp ~ B =~ Dy/rx = 600*2/(2*10") = 6*10° pa.

Hns waGmonmarens Ha IlnyTroHe yryioBoi auamerp XapoHa HAMHOTO OOJIbIIe
yrioBoro auamerpa ComHua, ciienoBarenbHO, Ha [LIyToHE MOTyT MpPOMCXOIWTH
MIOJIHBIE COJTHEYHBIE 3aTMEHUS.

Kpurepun ouennBanus.



3a TONMHOCTHIO TMpaBWIbHOE pemnieHue - 8§ OamwioB. 3a OmmMOKYy TOJBKO B
BBIYHCIICHUSIX CHATH 2 Oajuia. 3a MpaBUIbHOE BBIUMCIECHUE YTJIOBBIX JTUAMETPOB
(unu paauycoB) CoxHia U XapoHa o 2 6asuia. 3a npaBUJIbHBINA JTOTUYECKHUM OTBET
0e3 BeIUMCIeHUM - 2 Oaa.

3AJIAHME 3.

YcnoBue.

CKOJIBKO BpEMEHH TOTpPeOyeTcs KOCMHYECKOMY KOpaOiro, JIETSIIEMY CO
CKOpPOCTBIO 15 KM/c, 4TOOBI JONETETh 0 TIaHeT y 3Be3anl Kanrelina? ['ognuHbii
napayakc 38e37b1 0.254". OTBeT BBIpa3UTh B rogax.

Pemienue.
Haitnem paccrosinue 10 3B€375l,

r=1n=1/0254=3.94nc~5.91*10% km.
BpeM}I B HyTI/I JJIs1 KOCMHUYECCKOI'O KOpa6J]}I
At =r/v =5.91*10%/15 =~ 3.94*10" ¢ = 1.25 ser.

Kputepuu onennBanus.

3a MOJHOCTBIO MpaBUJIIBLHOE pelieHue - & OamwioB. 3a OMHUOKY TOJBKO B
BBEIYHCIICHUSIX CHATH 2 Oamna. 3a NpaBWIbHYIO (OPMYITY UISI PACCTOSHUS — 2
Oaiia. 3a mpaBUIIbHYIO (GOPMYITY JJIsl BpeMEeHHU — elie 2 Oana.

3AJIAHME 4.

VYcnoBue.

V 3Be3npl ruranTa Anbaedapad U3MepeH roaudyHbIi napamuiakc, 0.047", u yrioBoi
muametp, 0.033"”. Bo ckonbko pa3 paauyc Anbacdapana 6omnbiie pagnyca ComHma?

Pemenue.

Ecnmu o — yrnosoit quametp, D — nuHeliHbIi AuamMeTp, I — pacCTOSIHHE, TO
tga = DI,
WJTU JJTs1 MaJIBIX YTJIOB
a’/206265" = DIr
OTKyJa
D = a*r/206265
Paccrosiue, r = 1/n =~ 21nk ~ 64%10" km
D = a*r/206265 = 0.033*64*10'%/206265 ~ 102*10° xm
Pamuyc 3Be3nb1, R = D/2 = 51*10% km =~ 73 panuyca CosHiia.

Kpurepuu onieHuBaHus.

3a MOJHOCTBIO TpaBUJIbHOE pelieHue - & OamioB. 3a OmMUOKY TOJBKO B
BBIYHCIICHUSX CHATH 2 Oajura. 3amada MOKET OBITh PEIlIeHa Yepe3 CHHYC yIiIOBOTO
IMaMeTpa, WIM Yepe3 yrioBod paauyc. 3a MpaBUiIbHYIO (OpMYIy IS TaHTEHCa,
WIA CHUHYyCa YIJIOBOTO aAuaMeTpa — 2 0aymra. 3a mpaBHIIBHBIA MEpPexXoa K MajbiM



yraam — eme 2 0amia. 3a MpaBUIILHOE BBIYMCICHUE PACCTOSHUS JO 3BE3IbI — 2
Oasna.

3AJJAHUE 5.

YcnoBue.

Bri6epute BepHbIC YTBEPKIACHHUS.

1) CxopocTh OpOUTANBHOTO IBHKEHHS 3€MJIM MEHBIIE, YEM CKOPOCTh MepKypusl.
2) ¥V xaxnoit miuaHeTsl COMHEYHONW CUCTEMBI €CTh €CTECTBEHHBIE CITyTHUKHU.

3) Ha ConHuie Bcerjja MOXHO YBUAETH ISATHA.

4) [leBa — HKBaTOpUAIBHOE CO3BE3IUE.

5) Camble ganexkue 3Be3/bl BUAHBI B KPYITHEHIIIME Ha3EMHbIE TEJIECKOTIBI.

6) Bera ropsiuee Apkrypa.

7) 1o XUMHYECKOMY COCTaBY IJIAHETHI-TUTaHThI T0X0xkHU Ha CoJHIIe.

8) ITonoxenue ConHila B rajakTuke MIIEUHBIN ITyTh CIIy4aiiHO.

Pemenue.

Bepnsie yrBepxaenus: 1, 4, 6, 7.

Kpurepuu oneHuBaHus.
MaxkcumaabHOe ynciio 0ayuioB — 8.

3a KaKIbIi TpaBUIIbHBIN OTBET - 1 Oas.

3AJIAHME 6.

VYcnoBue.

. — h —
DkBaTopuanbHble KoopamHaTel o Per: o = 3"24" § = 49°52'. KaxkoBsl
TOPU30OHTAJIbHBIE KOOPAMHATHI 3Be37bl B (CTaBporoie B MOMEHT BEpXHEH
KyJIbMUHAIUN?

Pemenue.

B MOMeHT BepxHeil KyJbMHUHAIMU AJI1 HaONIOJaTeNie CEeBEpPHOIO MOyIIapus
mns Beex 3Best A = 0. Ieorpaduueckas mmpora Craspomnons, ¢ = 45°
[Tockoneky anst oo Per B CraBponose 6 > ¢, TO OH KyJbMUHUPYET K CEBEPY OT
3€HUTA U €T0 BBHICOTA B BEPXHEN KyJIbMHUHAIIUN BBIYUCISETCS 110 popMyIie

h =90°—8+ ¢ =90° - 49°52' + 45° = 85°8’

Kpurepuu onieHnBaHus.

3a MOJHOCTHIO MPaBUIILHOE pelieHue - 8 0amioB. 3a MPaBWIHHOE OMpeaesieHUe

azuMyTa - 2 6aia. 3a mpaBUIbHYIO (OPMYITY IS BBICOTHI BEPXHEH KyJIbMUHAITUN
— 4 Gayuta. 3a MpaBWJILHOE BHIYHUCIICHNE BHICOTHI BEPXHEH KyJIbMHUHAIIMHN — 2 Oasia.



