Bcepoccuiickas onuMIinaaa mKoJIbHUKOB IO aCTPOHOMUU
Mynununansasiii atan 2021-2022 yaeOnblit ros
9 kimace (PELHEHUSA u» KPUTEPUU OHEHUBAHUS. Makcumym — 48 6a1710B)
3agaua 1

[Iucarens Xanc Peit B 1952 rony Hanucan u u3gan KHUry «3Be3asl. HoBble ouepTaHus cTapbix
CO3BE37Mi», B KOTOPOW MPEUIOKUI TaKHe BapUAHThI COCIMHEHHS OTPE3KaMHU SIPKUX 3BE3]T
CO3Be3/IH, UTOOBI U3 HUX CKJIa/IbIBAJIaCh KAPTHUHKA, COOTBETCTBYIOIIAs HA3BAHUIO CO3BE3/IUS.

Hamnpumep, HeKOTOpOE CO3BE311E B TPAJUITMOHHBIX CIIPABOYHUKAX U300paXkaeTcs Tak (pparMeHT
KapThl ¢ Bukuneaun):

Job

B kuure Pes mpemnoskeH npyroii crocod «COeTUHHTBY 3Be3[bl (I HArIAJHOCTH KapTa Oblia
MOBEPHYTA):




Uto B acTpoHOMUU Ha3bIBaeTCsA co3Be3nuem? Hamuiure, 0 kKakoM CO3BE3/IMH UJIET peub. B kakyro
U3BECTHYIO TPYIIY CO3BE31Ui OHO BXOAUT? B kakoM (XOTst Obl mpUOIU3UTENEHO) MECSIE €ro
Helb3st HaOoAaTh Ha HeOe HU Ha OJTHOM IUPOTE U oYeMy?

Pemrenne:

Co3Be3usMH Ha3bIBAIOTCS YYaCTKH, Ha KOTOpbIEe IojeneHa HeOecHas cdepa anst ynoOcTBa
OpUEHTHpOBaHMUs Ha HeH. Tunm4HON OmMOKON SBISETCS TO, KOTAAa CO3BE3IUEM HA3bIBAIOT
LIMPOKO U3BECTHBIN aCTEPU3M.

Ha HWIIFOCTpallki, OYE€BUIHO, I/1306pa)KeHbI BJ'II/I3H6HBI, OTJIMYHO BHUJHBI JBa 4YCJIOBCUCCKHUX
«CKeJIETa».

EJII/I3HCI.[LI BXOIAT B TIpyniy 30JUaKaJIbHBIX COSB€3I[Hfl, 4cpe3 KOTOPLIC IMMPOXOAUT JIMHUA
OKJIUIITUKH.

[Tockonbky bru3Helb! iexaT Ha SKJIUITUKE, B ONPe/IeJICHHBIN MepHo/ roja (B Halle BpeMs — ¢
20 uronst no 20 uronst) yepes 3To co3pe3aue npoxoaut CoHIle, COOTBETCTBEHHO, B 3TOT MEPHO/T
Habmo1aTh Ha HeOe ero HeBO3MOXKHO. OIHAKO YyUYaCTHUK MOXKET C aHATOTHYHBIM 00OCHOBAaHUEM
npuBecTu Apyroil oreer: ¢ 21 masg mo 21 uroHs (mpUOIM3UTENBHO), CCHUIASCh Ha JIAThl,
MpUBSI3aHHBIE K COOTBETCTBYIOIIEMY 3HaKy 3ojauaka B acTpojioruu. CuuTaro, 4To OTBET INPHU
MPaBIUJIBHOM OOOCHOBaHMM MOXXHO TPUHATH, HO TMPU OTOM CIEAyeT HEKHUM o00pazom
CUTHAJIM3UPOBATh YYACTHUKY O HEOOXOAMMOCTH YTOYHEHHS] HEKOTOPBIX (DAKTOB, SIBISIFOIIMXCS
YacThIO OOBIZICHHBIX 3HAHUM (MK 3201y KISHUN ).

Kpurepun ouenuBanmsi:

- KOPPEKTHO (BO3MOXKHO, B CBOOOAHOMN (hOpMYIMPOBKE) JAHO OMpeesieHne co3Beaus (2 6ania);
- OIIpe/IeNIEHO co3Be3aKe bin3HenoB Ha nrocTpauu (2 6auaa);

- IaH BEpHBIN OTBET MPUHAAJIEKHOCTH BIIM3HENOB K rpyIie 30 JuakalibHbIX CO3Be31ul (2 0aJsuia);
- 000CHOBaH OTBET O HEBO3MOXKHOCTH HabmoieHus: binsuenos, koraa ColHIle MPOXOIUT Yepes
3TO co3Be3nue. (2 fana).

MaxkcumyM — 8 0as1J10B.

3agaua 2

KakoBa MmunumMansHas u MakcumanbHasi Beicota CoiHila B CrikThiBKape (mupoTta ChIKTBIBKapa

61°40)?
Pemrenne:

Couniie B ChIKTBIBKApE BCETa KYIbMUHUPYET K FOTY OT 3€HUTA, 3HAYUT MOKHO BOCITOJIb30BaThCS
00BIYHOM (POPMYIION AJIS BBICOTHI CBETHIIA B BEPXHEU KYJIbMUHAIINH:

h=90°-¢ + 3,
rac 8 — CKJIOHCHHUC 3BE3/1bI (B Hame Cjrydac — COJ'IHI_[E[), (¢ — mUpOoTa MECTa Ha6J'IIOI[CHI/I$I.

VYuursiBas, 4To ckioHeHHe COHIIA MPH MOJIOKEHUH HA MUHUMAJIbHOW U MaKCUMaJIbHOW BBICOTE
paBHO *+ 23° 26, TO, BBIUHUCIISISA, TTOTYYAEM:

h_min =4° 54’



h_max =51°26’.
Kpurepun oneHnBanus:

- yKa3aHo, uTo 00¢ KyabmuHaImu CoJHIA MPOUCXOIT K 0Ty oT 3eHuTa (1 6asm);

- mpuBecHa (hopMyJia IS BEIYUCICHHS BHICOTBI CBETHIIA B BEPXHEH KylIbMUHAIMH (2 0aJl1a);

- BEpHO YyKa3aHbl 3HauyeHUs ckioHeHuss CoONHIA JUIs KyJIbMHHAIMH Ha MHHHMAaJIbHOM U
MaKCUMaJIbHOM BhICOTaX (2 0aJsuia);

- BEPHO BBINIOJHEHBI BhiuncicHus (3 6aa).

Makcumym — 8 6aJ110B.

3agaua 3

®paHIy3CKU aCTPOHOM U «OXOTHHK 3a koMetammu» [llapias Meccwe B 1774 rogy uzaan Kkatajaor
TYMaHHBIX 00BEKTOB, OMKCHIBAIOIIUI caMble sipKHUe 0ObEKTHl HE0a, KOTOphIE IPU HAOIIOICHUIX
MOKHO CIyTaThb C KOMeTamMH. B HEro BXOJAT rajJakTUKH, TYMaHHOCTH, 3BE3/IHbIE CKOIICHUS
(Hanpumep, 00beKT Katamora M42 — tymanHOocTh OpHOHa). A KaK ONpPeIeNUTbh, SBISETCS JIN
00BEKT KOMETOW WJIM TYMaHHOCTBIO?

Pemrenne

OTnUYuTh KOMETHl MOXHO, (PUKCUPYS UX JBUKEHHE Ha ()OHE 3BE3/ B TEUCHHE HECKOJIbKUX
HaOmonaTenbHbIX HOoYel. TymanHocTu (Tem Oojee — TalaKTUKHM) SIBISIFOTCS JalleKUMU
o0BeKTaMHu, TaK 4YTO 3a pa3yMHOe BpeMs HaOJIOJeHHI MX JBI)KEHUE Ha HeOecHOU cdepe
3a()MKCUPOBATH HEBO3MOXKHO.

Kpurepun onenuBanus:

- JIaH BEPHBII OTBET C HEBEPHBIM MJIM HEIMIOJIHBIM 000CHOBaHHEM (2 0aJia);
- JIaH BEPHBII OTBET C MOJHBIM 000CcHOBaHKeM (6 6a/L10B);

MaxkcumymMm — 8 6as10B.

3amaua 4

Brruncnute, Ha KaKOM pacCTOSHHUU OT 3€MJIM HAXOAUTCSA TOUKA, B KOTOPOU MPUTSIKEHUE 3EMIIA U
JIynsl oauHakoBbl. IlpuMuTe paccrossHHMe MeXay HUMHM paBHbIM 60 panmycam 3emiH, a
oTHomeHue Macc 1:81. MoskeT 1 KOCMUYECKUI KOpadiib 3aBUCHYTH B 3TOM TOUKe 0€3 IBUKEHUA?

Pemenne:

[Tycte paccrostHue 3Toit Touku oT 3emim I, a or Jlynsl (60 - r). Torma cormacHo 3akoHy
BCEMUPHOTO TATrOTEHHs (B €IMHUIIAX MAacChl 3eMIM M PACCTOSIHUS Mexay 3emied u JIyHOit)
UMEEM:

1/(60—r)2=81/r"2,

OTkyna, pemuB KBajpaTHOE ypaBHeHHe, HaxoauM: I'_1 =54, r_2 = 67.5, To ecTh, nepBasi TOUka
HaxoauTcs Mexay 3emiied U JIyHol, BTopast — pacnoiioskeHa nanbiue JIynsl. Bo BTopoii Touke
CHWJIBI IIPUTSDKEHUSI CO CTOPOHBI JIyHBI M 3eMil paBHBI, HO HAIIPABJIEHBI B OZHY CTOPOHY.



B nepBoii Touke kocMUYeCKUi KOpadIib MOXKET KPaTKOBPEMEHHO OLIYTUTh COCTOSIHUE C HYJIEBBIM
YCKOPEHHEM, OJIHAKO M3-3a ABMKEHUsS JIyHbI B ClIEIyIONIMHA MOMEHT BPEMEHHU OH IMOKHHET 3Ty
TOUKY.

Kpurepum oueHuBanmus:

- 3alMCAHO YPaBHEHHE 3aKOHA BCEMUPHOTO TATOTEHUS ISl MPUTSKEHUS CO CTOPOHBI 3eMJIU U
Jlynsl (2 0ana);

- BEpHO PEILIEHO YPaBHEHUE, MOJYUYEHBI IBE TOUKHU (2 0ajlia);

- BTOpasi TOYKa OTOpOIIEHA KaK HEeYIOBICTBOPSIOIIAs YCIOBUIO paBHOBecHs (2 6ajia);

- BEpHBII BBIBOJI O HEBO3MOKHOCTH KOPaOIII0 3aBUCHYTH B TOUKE (2 faJLia).

Makcumym — 8 6aJ110B.

3amaua 5

22 uIoHA Bbl €XaJd [0 POBHOHM Jopore Ha ceBep. Bapyr Bac ocnenws coMHEUHBIH ONMK OT
BETPOBOI'0 CTEKJIA UYILIETr0 HABCTPeUy aBTOMOOMIISA. DTO ObLIIO POBHOE CTEKJIO, HAKIIOHEHHOE 0T
yriom 30° k BepTukanu. B kakoe BpeMsi cyTok 370 cirydniochk? Kakosa Oblia Beicota Connua? Ha
KaKol NpHOIM3UTENBHO IUPOTE ITO MPOU3OILIO?

Pemrenne:

bynem cuutaTh, UTO OTpa)KEHHBIN JyY II€J TOPU3OHTAIBHO, & Yroll MaJCHUs JIyda PaBeH YIIy
oTpaxkeHud. Tornaa noiydyaem BeicoTy Connua: 30° + 30° = 60°.

Mp1 enem Ha ceBep, 3HauuT, COJHIIE B CTOPOHE 10Ta, T.€. BOIU3M BEepXHEH KylIbMUHAIIUU, BPEMsI
oKoJ10 monyniHs. B 3TOT nenp BricoTa CoiHIla Hal HEOECHBIM PKBAaTOpPOM 23.5°, 3HAUUT, BHICOTA
9KBaTOpa Haja ropu3oHToM 60° - 23.5° = 36.5°. OTcrona mupoTa Mecta HabmoaeHns 90° - 36.5° =
53.5°

Kpurepun onenuBanus:

- ClIeNiaH MOSICHAIOIINEI PUCYHOK, YKa3aHo, 4TO yroJyl MaJeHus PaBeH yrity oTpakeHus (2 6ajuia);
- oTpeIesieHO BpeMst CYTOK (2 6aJiiia);

- onipeieniena Beicota Connia (2 6ajiia);
- OlIEHEeHa MIMPOTa MecTa HabmoAeHus (2 6asia).

MaxkcumyM — 8 0as1J10B.

3anada 6

[Tpu B3pBIBE CBEpXHOBOM 3B€3/1a cOpOcHIa 000I04KY, Macca KoTopoit cocTtasisiia 70% ee macchbl
710 B3pbIBa. COXpaHUTCS JIM IUTAHETHAs CUCTEMA, 0Opallaroiascs BOKPYT OcTaTKa 3TOH 3Be3/1bI?

Pemenne:



CpaBHMM MeXIy COOOH NEpBYI0 KOCMHUYECKYIO CKOPOCTh Ha paccTOsSHMM R oT 3Be3abl 10 ee
B3pbIBa, KOT1a OHa UMena Maccy M, u nocie B3pbIBa, Korjaa ee macca crana pasHa 0.3 M.
(V_1)"2=GM/R

(V_2)*2=06GM/R.

Bunno,utoV_1>V_2.

N3BecTHO, YTO cOpOC OOOJIOYKH CBEPXHOBOM MPOUCXOAUT CO CKOPOCTHIO, MHOTOKpPAaTHO
MPEBBIIIAIONICH BO3MOXKHYIO CKOPOCTh JBMKCHHS IUIAHET IO OpOUTE, MO3TOMY IUTAHETHI
«MOYYBCTBYIOT» KaK Obl MTHOBEHHOE YMCHBIIIEHHWE MacChl 3Be3/bl. Te OOBEKTHI IJIAHETHOUN
CUCTEMBI, Ybsi CKOPOCTh OblTa Omu3ka K V_1, W3HauanbHO JBUTABIIMECS 110 KPYTOBBIM OpOUTaM,
nepenIyT Ha OpOUTHI TUIIEPOOINYECKUE U IOKUHYT 3BE3Y.

Kpurepun oueHuBanmus:

- 3anrcana GopMyJa Ui EPBOl KOCMUYECKON CKOPOCTH 3BE3/Ibl B M3HAYAILHOM COCTOSTHHU (2
0ania);

- 3anrcana (hopMyIia I IEPBOM KOCMUYECKOM CKOPOCTH 3B€3/Ibl B H3HAYAIILHOM COCTOSTHHH (2
0ania);

- clleNlaH IPaBWIBHBIN BBIBOJI O MIEPEXOE 3BE3] C KPYTOBBIX OPOUT Ha TUHEPOOIHUYECKUE TPH
OBICTPOM U3MEHCHHUHU Mace 3Be3/1bl (4 faJia).

MaxkcumymM — 8 0a/1J10B.



