Bcepoccuiickas onuMIinaaa mKoJIbHUKOB IO aCTPOHOMUU
MynurunaneHeii 3tan 2021-2022 yueOHbIi rog
10-11 kanacc (PEHIEHUSA u KPUTEPUU OLHEHUBAHUS. MakcumyMm — 48 6a/1i10B)
3agaua 1

Yro HY)XHO 3HAThb, YTOOBI IT0 COJTHEYHBIM Yacam IIPOBEPUTH TOPOACKHE Jacel?

Pemenue:

Jnst Takoil MpOBEPKH HY)KHO 3HATh:

— ypaBHEHHE BPEMEHH Ha JJaHHBIN JICHb;

— JIOJITOTY ITyHKTa HAOI0ICHUS;

— HOMEp 4acoBOTO M0sAca, B KOTOPOM HAXOJUTCS MTYyHKT;

— HalU4he WM OTCYTCTBHE JEKpeTa (3aKOHA, M3MEHSIOIIEro JUIsl IaHHOTO MYHKTa IMOSICHOE
BpeMsl).

Kputepun ouennBanus:
Kasxnp1it n3 mpuBeieHHBIX (PAaKTOPOB MOXKHO OIEHUTH B 2 HaJiia.

3agaua 2

Hezaxonsamas 3Be3na Haxoautcs Ha BbicoTe 20° B HMKHEW KyiabMuHamuu u 50° B BepXHEH.
Omnpenenute CKIOHEHUE ATOM 3BE3/IbI U MINPOTY MECTA HAOIIOACHUS.

Pemrenne:

3aaya ©MeeT 2 pelieHus: B 3aBUCUMOCTH OT TOTr0, KaK BHIOPaHO MOJI0KEHHE BEpXHEN
KYJIbMUHALIUY — K CEBEPY WU K IOTY OT 3€HUTA:
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1) Ilycrts BepXHssi KyIbMHUHALUS HAOIIOAAIACh K CEBEPY OT 3eHUTa (puc. a). Torma nMeem:
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2) Ilyctb BepXHsis KyJIbMHUHAIKS HAOIIOAATACH K FOTY OT 3eHuTa. Toraa:

0=90"—q@+h

min

5=110"—¢ 5=35°

_ WIHN § CunenosareJ J %
0F hye — (90 —9) 0= —40". e =173,

Kpurtepun ouennBanus:

— cJienaH 4epTex i cinydas 1 (2 6asna)

— IMIPOBEJIEHBI BEpHBIE pacueThl i ciaydas 1 (2 6aua)
— clIeJlaH yepTex A ciydas 2 (2 6ana)

— TMPOBEJCHBI BEPHbIC pacyueThl IS cirydad 2 (2 6aJa).

3amaua 3

Habmonenuss mokpeitust JlyHoit KpaOGoBHIHON TyMaHHOCTH B PEHTI€HOBCKOM JHMAIa30HE
MOKAa3aJl, YTO IOKPBITHE IMOJOBUHBI TYMAaHHOCTH JUIUTCA OKojio 1 MuH. OueHure auamerp
00J1aCTH TyMaHHOCTH, U3JIy4aroleil B peHTT€HOBCKOM JIMana3oHe, CYMTasi pacCTosiHUE 10 Hee 1.7
KIIK.

Pemnennue:
VYrnoBas ckopocTh nBukeHHs JIyHbI cpeau 3Be3 coctaisieT ® = 360°/ 28 nu. = 0.54°/muH.

Torna yriioBoit muaMeTp mokpbiBaeMoi odmacti papeH d = 2 MuH X ® = 1°.

Jluneitnpiii auametp coctaButr D=d x R =1 x 1t/ (60 x 180) x 1.7 knx = 0.5 nk.

Kpurepun onenuBanus:

— OILIEHEeHA CKOpOCTh ABMkeHus JIyHbI cpenu 3Be3 (2 6asia)

— OIPEJIENIEH YIJI0BOM pa3Mep TYMaHHOCTH (2 0aJsia)

— OCYIIECTBIICHBI KOPPEKTHBIC TIEPEBO/IbI €AMHUIL (MUHYT B paauanbl) (2 6asia)
— MPOBEJICHBI BEpHbIE UTOTOBBIE pacueThl (2 6aJjuia).

3amaua 4

Bo ckonbko pa3 yBemTUUUTCS YUCIIO 3B€3/1 Ha (DOTOIUIACTHHKE MPU YBEIMUEHUH SKCIO3ULINU B 2.5
pasza?

Pemrenne:

Bbynem cunTtaTh U1l IPOCTOTHI, UTO IPU YBETMYEHUH dKCTIo3ULIMK B 2.512 pa3a Ha poToriacTHHKE
OyIyT 3aperucTpupoOBaHbl 3Be37bI Ha 1M Oojee ciabbie (XOTs, CTPOTO TOBOPS, CBSI3h MEKITY
OCBEIICHHOCTHIO M KCIIO3UIINEH Oosiee CIoXKHas).

N3 ¢oromerprueckoro 3akoHa OOpaTHBIX KBAJpaToB MMEEM, UTO Ui 3Be3] (pUKCHUpOBaHHOU
CBETHMOCTH yMeHbIIeHHe Onecka B 2.512 pa3 o3HauaeT yjaaneHue oT HabmogaTens B 2.51212
pasa. [Ipu 3ToM 00BEM MPOCTPAHCTBA U YUCIIO HAOIIOAAEMBIX 3B€3/] (B MPEATNOIOKEHUH, YTO OHU
pacHpesieieHsl B HeM paBHOMEPHO) BospacTaioT B 2.512%2 = 4 pasa.

Kpurepun ouennBanus:



— OIleHEeH OJIeCK 3Be3j1, MOSBISIONMXCS Ha (OTOIUIACTUHKE TMPHU YBEIUYCHUH KCIO3HUIUH (2
0aJ1a)

— OIlleHeH 00beM MPOCTPAHCTBA, CBET 3B€3/1 B KOTOPOM PETrUCTpUpyeTcs GOTOIIACTUHKOMN MOCie
yBeIUYEeHUH dKcro3unuu (4 6ania)

— [IPOBEICHBI BEpPHBIE UTOTOBBIE pacueThl (2 6aJjiia).

3amaya 5

Paccrostane no Cupuyca (2.7 1K) yMEHBIIAETCS HA 8 KM €KECeKyHTHO. Uepe3 CKOJIBLKO JIeT OJIecK
Cupuyca Bo3pacrteT B 2 pasza?

Pemrenne:
BriBenem o6mryro popmyiy. Ilycte R — paccrosinne 10 3Be31bl, V — CKOPOCTh B HallpaBJICHUU
HaOmoaTeNsd, N — YHUCIO pa3, BO CKOJBKO YBEIMYMBAETCS OJIECK 3BE3/bl. YUUTHIBAas 3aKOH

06paTHI)IX KBaaApaToB, UMCCM:

n=[R/(R-wvt)]"2,

rac t— BpEM:, 3a KOTOPOC OCBCIICHHOCTb U3MCHUTCA B n pas. OTCIOI[a MOKHO HOJ'Iy‘lI/ITB:
t=R/v[1-(1/n)"0.5].

HOI[CTaBJ'I}I}I YHUCJIOBBIC JaHHLIC, [TOJIYYHUM, YTO Omeck CI/IpI/cha YBCIHUYHUTCA BABOC 4YCPE3 97 THIC.
JICT.

Kpurepun ouenuBanmsi:

— nonydeHa ¢popmyna st koddduirenTa n3MeHeHUs! OCBEIEHHOCTH (2 6aJiia)
— nory4eHa (opMyIia Uit BpeMEHH H3MEHEHHS OCBEIICHHOCTH (2 6aJia)

— OCYIIECTBJIEHbI KOPPEKTHBIE NIEPEBOJIbI €UHMUII (2 OaJLia)

— IPOBEJICHBI BEPHbIC UTOTOBBIE pacyeThl (2 OaJia).

3agauya 6

I[Tpu B3pBIBE CBEpXHOBOM 3B€3/1a cOpOcHIa 000I04KY, Macca KoTopoit cocTtasisiia 70% ee macchbl
710 B3pbIBa. COXpaHUTCS JIM IUIAHETHAas CUCTeMa, oOpaliaroiiasics BOKpYT OCTaTKa 3TOH 3Be3/bI?

Pemrenne:

CpaBHEM MEXIy COOOH MEepBYI0 KOCMHUYECKYIO CKOPOCTh Ha pacCTOSHUHM R OT 3Be3abl 1m0 ee
B3pbIBa, KOT/1a OHa UMena Maccy M, u mocne B3phIBa, Korja ee macca ctana pasHa 0.3 M.
V_1)"2=GM/R

(V_2)"2=06GM/R.

Bunno,utoV_1>V_2.

H3BecTHO, 4TO COpOC OOOJOYKH CBEPXHOBOM MPOUCXOAUT CO CKOPOCTHIO, MHOTOKPAaTHO
MPEBBIIAIONICH BO3MOXKHYIO CKOPOCTh [BIIKEHHS IUIAHET MO OpOuTe, MOITOMY IIIAHETHI
«IOYYBCTBYIOT» KaK Obl MTHOBEHHOE YMEHBIIICHHE MacChl 3Be3Ibl. 1€ OOBEKTHI TUIAHETHOU
CHCTEMBI, Ybsi CKOPOCTh OblIa On3ka k V_1, W3HAYabHO JIBUTABIINECS TI0O KPYTOBBIM OpOUTaM,
nepenyT Ha OpOUTHI TUTIEPOOINYECKUE U TIOKUHYT 3BE3Y.

Kpurepun ouennBanus:



- 3amucana (opMmyJa IS EpBOil KOCMHYECKON CKOPOCTH 3BE3/bl B M3HAYAILHOM COCTOSIHHH (2
0aJu1a);

- 3amucana (opMmyJaa s EpBOii KOCMHYECKON CKOPOCTH 3BE3/bl B H3HAYAILHOM COCTOSIHHH (2
0asia);

- clleNlaH IPaBWJIBHBIN BBIBOJI O MEPEXOAE 3BE37 C KPYTOBBIX OPOUT Ha THNEPOOTHUECKUE TPU
OBICTPOM U3MEHEHHH Mace 3Be3/1bl (4 0asia).

Makcumym — 8 6a/110B.



