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MpodunbHoe TecTupoBaHue

JlemoBepcHsi BCTYNMTENBHBIX HCTIBITAHUI 110 TP 0P WJTI0
«ACTpPOHOMMUSA»

10-11 kaace

Onucanne BCTYNUTEJIbHOI0 MCTIBITAHUS 110 ACTPOHOMMH

BerynurenbHoe ucCHBITaHME IO aCTPOHOMMM IpeACTaBsieT co0oM 5 3amaHuil  ypoBHSA
peruoHanbHOro 3rtana Bceepoccuiickoil onMMmnuaabl IIKOJBHUKOB MO acTpoHoMmuu. Kaxknas 3agada
orieHuBaeTcs B 12 6amioB. MakcuMaabHBIA BO3MOXKHBIN pe3ynbTaT — 60 6amioB. [IponomkuTensHOCTh
BBITIOJIHEHUS 3a1auuil — 180 MUHYT.

[Ipu BBIMONHEHMH 3aJaHUM NOTPEOyeTCs HENpOrpaMMHUPYEMbI HMHYKEHEPHBIM KaJbKYJSTOp.
IIporpamMma uWCHBITaHUS COBNAJAET C METOJUYECKOW MmporpamMMon Bcepoccuiickoil onMMIINaIbI

IKOJIbHUKOB 110 aCTPOHOMMH.
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MpodunbHoe TecTupoBaHue

HeMOHCTpaIIHOHHLIﬁ BapHuaHT

1. YcaoBue. [lanexoe cBetwno ¢ koopauHatamu (a=0, 6=0) Haxomutcs Ha BbicoTe O Haj
ropuzoHToM B 0uOm mo Bcemuprnomy Bpemenu 1 saBaps. OnpenenuTe KOOpAWHATHI BCEX IMyHKTOB Ha
3emute, T/i€ Takoe MOXKET ObITh. Pedpakiimen u ypaBHEHHEM BPEMEHHU TPEHEOPEYb.

1. Pemienne. YkazanHasi Touka Heba — HU UTO MHOE, KaK TOYKA BECEHHETO paBHOJAEHCTBUS. Tak
KaK OHa pacroJjiaraercsi Ha HeOECHOM PKBAaTOpE, TO BCIOY Ha 3eMJie, KpOME MOJII0COB, OHA BOCXOAUT 3a
6 4acoB MO 3BE3THOMY BPEMEHH 10 CBOCH BepXHEH KYJIbMHHAIIUN U 3aXOJIUT Yepe3 6 3BE3HBIX 4aCOB
nocJie Hee (110 YCIOBHIO 3a/1a4H, MbI IpeHeOperaeM pedpakiuen).

To ecTb, ycrnoBue 3a1a4u BHINOIHIETCS IPU 3BE3THOM BpeMeHH S, paBHOM 64 1 184.

1 suBaps Hactymaer uepe3 10 (1) cyTrok mocne 3uMHero cosHuectosHus. Eciu B 3umHee
COJIHLIECTOSIHUE 3BE3/IHOE BpeMs B TOJIHOYb SO cOocTaBiIsIeT 6 4acoOB, TO KAXKAYIO CIEAYIOLIYIO COJTHEYHYIO
[IOJJHOYb OHO YBEIMYMBAETCS MPUMEPHO Ha 4 MHUHYTHI (COJHEYHbIE CYTKM Ha 4 MUHYTHl JUIMHHEE
3Be3/1HbIX) U B HOBBIM r0/1 0HO paBHO 6u40M. B myHKTE ¢ reorpauueckou JoArOTOW A COJTHEYHOE BpeMs
paBHO UT+A, a 3Be31HOE BpeMs paBHO

S=So+UT+A

OTcroga MbI MOXKEM OIPENEIUTh JOITOTY TOYEK, Ha KOTOPBIX 3BE3/IHOE BPEMs PaBHO 3aJaHHOMY
3HAYEHHUIO S:

A=5-S0 —UT.

Bpewms S paBHo 6 unu 18 yacos, a BcemupHoe Bpemsa UT paBuo Hymo. [Tonydaercs, uto ycnoBue
3aJ1a4M BBITIOJIHAETCS Ha Mepuaranax ¢ 10arorod —40m (10°3.1.) u 11420m (170° B.11.). Pasymeercs, oHo
BBITIOJTHACTCS W Ha TOJIOCaxX 3EMJH, I/Ie TOYKAa BECEHHErO PAaBHOJIEHCTBHUS BCEr/a HAXOAWUTCS Ha
ropusoHTe. Pemenne 3a1aun — 60IBIION KPYT Ha 3emiie, BKIIOYAIOIINHK B Ce0s IMOTI0CA U [Ba YKa3aHHBIX

MCpHAHAaHA.
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2. Ycaosue. CHHOIMYECKUH TIEPHOJ aCTEPOUIA, ABMXKYIIETOCS IO KPYTOBOU OPOUTE B MIIOCKOCTH
SKJIMIITUKU, paBeH Tpornuyeckomy roay (365.2422 cyt). Uemy paBeH paauyc ero opoutsi?

2. Pemienne. Tponuueckuu o — 3TO IPOMEXYTOK BpEMEHH, 3a KOTOpbIM CoJHIE, ABUTAsICh 110
SKJIMITHKE, BO3BPAIIACTCS B MCXOIAHYIO TOUKY, 32 KOTOPYIO OOBIYHO NMPUHHUMAETCS TOYKA BECEHHETO
paBHOnEeHCTBUs. Ho cama Touka paBHOAEHCTBUS CMeENIaeTcs o 3kaunTuke HaBerpeuy Conniy Ha 50.3"
(romoBas mpeueccusi Ha SkIUNTHKE). [loaTOMY Tpomuueckuu roji Kopoue nepuonaa odpauieHus 3emMiu
Bokpyr ComHua.

Coumnne mpoxoaut 359.9860° (moTHBIH KPYT 32 BEIYETOM I'OAOBOU IIpeneccun) 3a S=365.2422 cyr.
3HauuT, NoJHBIH 000poT BoKkpyr ConHna 3emist coBepmaeT 3a nepuoa 1 = 365.2564 cyt = 1.0000389
JeT.

3aMeTuM, 4TO CHHOAMYECKUH IEpPUOJ] acTepouaa MeEHbIIE 3BE3IHOro rozga. s BHELIHEro
acTepoujia Takoe BO3MOXKHO TOJIBKO B TOM Cilydae, eciad OH oOpaiaercss BoKpyr ColHIla B CTOpPOHY,
IIPOTHUBOINOJIOKHYIO HalpaBJIEHUIO OpOUTAIBHOrO BpalleHus 3eMin. Bocnonab30BaBIINCh YpaBHEHUEM
CHUHOJIMYECKOr0 IBUKEHUS, MO)KHO HAUTH IIEpUOo] acTeponsia. B ciiyuae acreponia Ha BHELTHEW OpOUTe
nosrygaem 25770 ner.

[Tepuon obparieHns acTeponia OKa3bIBa€TCsl PABHBIM NEPHOJTY NMPEIECCUN 3eMHOU OCH.

DTOT K€ pe3yabTaT MOKHO IOJTYYHTh, paccunTaB oTHoIIeHHE (360°/Q), Te A — ro10Bast BEIMYHHA
MIPELeCcCu.

Bo3moxeH u 1pyrou cirydau, eciii acTepou ] BHYyTPEHHUH C IEPUOAOM oOparieHus 2.
Torma T2=0.5roxa.

PaI[I/ch 0p6I/ITI)I B ACTPOHOMUYCCKUX CAUHHLIAX OJIs oboux CJIy4dacB MOXXHO MOJYYHUTb U3 ITPOCTO 0

dbopmymmposku 111 3akona Kennepa. Panuycer opout paBubl 872 a.e. u 0.63 a.e. COOTBETCTBEHHO.
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3. YcaoBue. MeTeopHbIii por nBMXeTCsl Ha pacctosiHuu 1 a.e. ot ComnHIa mo napaboandeckon
opOHTE B TOYHOCTH HaBCTpeuy 3emie. B HEKOTOpoW Touke 3eMiM paJuaHT MOTOKAa pacrojaraercs B
3enute. OnpenenuTe BUIUMBIE YTIIOBBIE CKOPOCTH METEOPOB (B Tpajlycax B CEKYHJy) y TOPH30HTa M Ha
BbIcOTE 45° Ha/T HUM, cuuTas uX BeICOTY paBHOU 100 kM. ATMOocdepHYO pedpakinio He yIUTHIBATE.

3. Pemenne. 3emis qBmkercs mo opoute Bokpyr CoJiHIIa ¢ KpyroBOH ckopocThio V1 = 30 km/c.
Merteopsbl IBUKYTCSI HABCTpeuy 3emiie, epleHAuKYISIpHO HanpaBieHuto Ha CoJHIie.

WX renroneHTpruyeckasi CKOpoCcTh METEOPOB Ha MapadoIMuecKor opouTe paBHa V2 = 42 xm/c.

Taxum 00pa3om, reoreHTprYecKasi CKOPOCTb METEOPOB V cocTaBisieT vI+v2 = 72 km/c.

B onmcanHOM B yClIOBUU MyHKTE 3€MJIH PaJUaHT MOTOKA HAXOAUTCA B 3€HUTE, TO €CTh METEOPHI
JETAT MapajuiebHO JIMHUY, UAYIIEH U3 3TOr0 MYHKTa B LHEHTP 3eMyiu. OHU YCKOPSIFOTCSI TPUTSKEHUEM
3emuid, HO BeChbMa HE3HAYUTENBHO, TaK KakK BTOpas KocMuueckas ckopocts st 3emuu (11 kwm/c)
cyliecTBeHHO MeHbIIe. CKOPOCTH CKJIaIbIBAIOTCS aHAIOrH4HO Teopeme [Tudaropa, u pe3ynbTHpyromm i
a¢dexT cocraBUT MeHee 1 km/c.

Ecnu mereop HabmogaeTcs Ha JOCTaTOYHO OOJIBIION BbIcOTE N HaZ TOPU30OHTOM, TO €r'0 YIJIOBYIO
CKOPOCTb MOXHO HauWTH, MpeHedperas KpuBU3HOW 3emiu. TaHreHIuanbHas CKOpOCTh METeopa paBHA
vcosh, a paccrosiaue 10 Hero — H/sinh, rie H ectb BeicoTa MeTeopa. Buanmas yrioBasi CKOpocTh MeTEOpa
Oyzmet paBHa

=V sin 2h/2H.

Ecnu BeicoTa h paBHa 45°, TO yrimoBast ckopocTh MeTeopa ectb V/2H, uro paBHo 0.36 pan/c umu
21°/c. MoHO 00paTHTh BHUMAHHE, YTO 3TO MAKCHUMAJIbHAS YTIIOBasi CKOPOCTh METEOPOB MPH paIHaHTE,
pacronoKeHHOM B 3eHHUTE. JIJIsi ManbIX BHICOT METEOPOB HaJl FTOPU3OHTOM IMOAOOHASI MPOCTasi MOJEINb
HenpuMeHuMa. Eciu MeTeop BUAEH y CaMOro rOpH30HTa, TO €ro CKOPOCTh MEPHEeHIUKYJSIpHA Jydy
3peHHUs U TaHTCHIHMAJIbHAsI CKOPOCTh paBHa v. Pacctosaue no mereopa L = 1130 kM. YrioBasi ckopocTh

MeTeopa Ha ropu3oHTe coctaBut wH = 3.7°/c.
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4. Ycaosue. IlepemenHas 3Be3ia MyJnbCUPYyeT TakK, YTO TeMIIEpaTypa IMOBEPXHOCTH MEHSETCS
00paTHO MPOMOPIHOHAIBFHO paanuycy 3Be3lbl. BO CKONBKO pa3 AOKEH YMEHBIIUTHCS 00BEM 3BE3JbI,
4yTOOBI OHA CTaja sipue Ha 1m?

4. Pemienne. Ilycts B KakoM-TO MOMEHT BpPEMEHH 3Be3fa umena paauyc R u temmnepatypy T.
3arem ee paamyc cran Mmenbine B K pas (R/K), a temmeparypa B COOTBETCTBHU C YCJIOBHEM 3aJauu
Bozpocia B K pa3 u crama pasHor KT. Torma cBetuMocTs 3Be3ibl, mponopiinoHanbHas R2 u T4,
m3menuTtcs B K2 pas.

UroObI Osieck 3Be3/IbI cTa sipue Ha 1m, oHa moinkHa ctath spue B 100.4=2.512 pa3. To ects, ee

paauyc gomkeH ymeHbmmuThes B 100.2 pasa, a o6beM — B 100.6 = 4 pa3za.
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5. YcaoBue. HebGomnpiioe paccestHHOE CKOIJIeHHE COCTOMT u3 40 OMMHAKOBBIX 3BE37] M UMEET
ooty 61eck 8m. Kakou momkeH ObITh quaMeTp OOBEKTHBA TEJIECKOIa, YTOOBl B HETO MOXKHO OBLIO
YBUAETH OTJETbHBIC 3BE3/IbI CKOTIIICHUS?

5. Pemenue. [To ¢opmyne Ilorcona ompenenuM 3BE3THYIO BEIWYUHY OTHCIBHOH 3BE3JIbI
CKOTLJICHUSI:

m=8+251g40 =12,

Eciu 3pauok genoBedeckoro riasza ¢ amamerpoM d crocoOeH 3amedarh 3BE3JbI 0 BEIUIHHBI
m0=6, TO NMPH KUCIOJB30BAHUH TEJIECKONA C JUaMeTpoM oObekTuBa D mpenenbHas 3Be3HAs BEIMYUHA
COCTaBUT

m=m0 +5Ig(D/d).

OTtcroga MBI MOJTy4aeM BBIPXKEHHE ISl AHMaMeTpa OOBEKTHBA TEIECKOMNa, HEOOXOIUMOTO IS

HaOJIIOJCHUS OTIEIbHBIX 3BE3]] CKOTIJICHUS
D=d-100.2(m—m0) ~d-16.

[Tonaras nuamerp 3pauka riaza d=6 mm, nosyyaem Benuuuny D~10 cwm.
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