Bcepoccuiickasi 0IMMIIMAAA IIKOJbHUKOB 110 aCTPOHOMUM
2019-2020 y4.roa
I koabHBIM dTAN
9 kJaacc
Bpems Bbinosinenust 90 muH.

Pemenne u kpurepun
MakcuMAJIbHOE KOJIHYECTBO 0aJ1JI0B 32 KaKI0e€ 3aJanue — 8.

1. CobpiTe A — 3emnerpsicenue B Anonuu B 124 02m; 2. CobsiTe B — oOpa3zoBaHue nsTHA Ha
Comnne B 129 10M; 3. CoObiTne C — Benblmka Ha CoiHile B 129 12M. UTo MOKHO cKas3aTh O
MOCIIE0BATEIHLHOCTH 3TUX COOBITUI BO BpeMEHU?

Pemenne. Paccrosaue or ConHma o 3eMIM COCTaBiIgeT Okoiao 149.6 MiIH KM, a CBET
pacnpoctpansiercsi co ckopoctbio 300000 kM/c, mpoxozs IaHHOE paccTosiHue 3a 8 MuUHYT 19
cexkyHz. [Toatromy Bce coObiTus Ha CoJIHIIE TPOUCXOIAT Ha 8 C JIMIITHUM MUHYT PAaHbIIE, YEM MBI
ux peructpupyeM. [losTomy U3 Tpex coObITHI IEpBBIM 55 mpousonio coositue B (uyTh panee
124 02m), 3aTeM cobbiTue A (129 02Mm) 1, HakoHel, coOsiTre C (He3amoro 10 129 04m).

2. Ha3BaHus MHOTMX acCTPOHOMHYECKMX SIBJICHHUH W TIOHSATHHA YXOAST CBOMMH KOPHSIMH B
AHTUYHOCTD, SBJISACH IIPOU3BOAHBIMU CIIOB IPEYECKOIO UM JIATUHCKOTO S3BIKOB.
ConocTaBbTe TEPMHUH U €0 IEPEBOJL:

A) xocmoc

1) ctpaHHuK

b) xomera

2) noioOHBIN 3BE3/1E

B) acrepoun

3) BosocaThIit/KOCMAaThIN

I') Mmepunnan

4) kBaznpat

J1) mnanera

5) 3aKkoH 3BE3]

E) actponomus

6) Oy IEHHBI

X) mereop 7) HeOeCHBIH
3) kBazgpaTypa 8) mMup
Pemenue.
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MakcumymMm 3a 3a7a4y — 8 0ayUIoB: 32 KaXIYI0 BEPHO YKa3aHHYIO mapy no 1 oamy.
3. I'me Oyner nHaxomauthest ComnHIle, eclii MbI OyieM HaOIrAaTh ero u3 okpectHoctel Cupuyca —
oaHOMU 13 Ommxaimux k CoyHIly 3Be371?

Pemenne. Cupuyc pacnonaraercs Oyimke K HaM, 4eM OOJIBIIMHCTBO APYTUX 3BE3[, U €CIH Mbl
nepeHecemcs ¢ 3eMiu B okpecTHOocTU Cupuyca, B3aMMHOE TMOJI0KEHUE JIPYTUX 3BE3]1 U3MEHUTCS
HECWJIbHO, U JIMIIb CaMble OJIM3KKE 3BE3/Ibl OKXKYTCSl B COBEPILIEHHO MHBIX co3Be3ausx. ComHie



Oyzer HaxOOUThCA B TOUKE HeOa, MPOTUBOIIOIOXKHOM nonoxenuto Cupuyca Ha HaiieM Hebe, TO
€CTh B BOCTOYHOM yacTu co3Be3us I'epkyneca, BOIM3M rpaHuibl ¢ co3pesauamu Opina, Ctpenbl
u JIucuuxu.

4. Ha ComH1ie mpor30I11ia MOIIIHAS BCIIBIIIKA, 32 KOTOPOU MOCeI0BalI BRIOpOC Macchl. Uepes nBoe
CyTOK Ha 3emiie HaONIOAANUCh MOIIHBbIE MOJspHble cusHUsA. C Kakoil cpeiaHel CKOpPOCThIO
neuraioch BemectBo Connma? (1 a.e. — 150 mun.xM). PaccmaTtpuBaTh OpsIMOJMHEHHYIO
TPACKTOPUIO JBUKECHHUS.

Pemenne. TlonsipHble CUSHUS BBI3BaHBI B3aUMOJICHCTBHEM IIOTOKA 3apsHKCHHBIX YacTHUI] OT
ConHIla ¢ BEpXHUMHU CIIOSIMHU aTMocdepbl 3emin (2 Oana)
V =S5/t=150 000 000 k™ / 2-24 gaca-60muH - 60 cex = 868 KM/c

10 xnace
Pemenne u kpurepun
MaxkcumajibHOe KOJIM4ecTBO 0aJ1J10B 3a Kaxaoe 3ajanue — 8.
1. CipaBeiIuBBI U CIEAYIOLIUE YTBEPXKICHUS, «Ia» WIH KHET»?
A) KpacHble 3BE3/1b1 — camble ropsiaue.
b) 3B€3abI nponoKaoT hopMHUpOBaTHCS B Halllel [anakTike U B HaCTOsILIEE BPEMSL.

B) IIpu ognHaKkoBOM CBETUMOCTH ropsyasi 3B€3/1a UMEEeT MEHbILNH pa3Mep, HEKEIN XO0I0AHAs.
I') lnana3zoH 3HauY€HUI Macc CYIIECTBYIOIIUX 3BE3] HAMHOTO LIMPE, YEM JUANa30H CBETUMOCTEN.

Pemenmne.
A b B r
HET na na HET

2. Kakoli ra3 ropsidee — IUIOTHBIM, BXOMASIIMN B MEXK3BE3IHBIC 00JIaKa, WIH OKPYKAFOIIHIA
pa3pexKEHHBbIN?

Pemenne. ['a30Bble KOMIIOHEHTHI BHYTPH TaKTUKH HAXOAATCSA B JUHAMHUYECKOM PaBHOBECUU
Jpyr ¢ OpyroM. JTO O3HA4YaeT, YTO ra3oBOE JIABJIEHHE B ITUX KOMIIOHEHTaX OJMHAKOBO. ['a3
MOKHO CYMTATh HACAJIbHBIM, €0 JABJIECHHE NPONOPLUOHATIBHO MPOM3BEACHUIO IJIOTHOCTH U
temneparypsl. M3 atoro cienyer, 4To MJIOTHBIA ra3 B oOJlakax 3HAUUTEIbHO XojioaHee. Ero
Temneparypa cocrasisier npuMmepHo 10 K, m Bomopoa, U3 KOTOpOro B OCHOBHOM 3TOT a3 U
COCTOUT, COJepkuTca B BUAe Moiyiekys Hp. VIMEHHO U3 3TOro XoJI0AHOro rasa u oOpasyroTcs
3Be31bl. OKpyXaroluil ropsyuii ra3 COCTOMT K3 aTOMOB M HMOHOB BOJOPOJa U CBOOOTHBIX
JJIEKTPOHOB.

3. Temneparypa B nentpe Comuna 15vurH. K 1 TaM poTekaroT TepMosiiepHbie peakiuu. [logemy
xke y 6ernoro kapnuka Cupuyc B, TemnepaTtypa BHyTpu KoToporo onenuBaercs B 40 muH. K, ati
pEaKIMy He MTPOTEKAIOT?

Pemenne. B negpax ConHia MHOTO BOAOPOA, AJISl TOPEHUS KOTOPOro TemnepaTypsl B 15miH. K
BIIOJIHE J0cTaTo4HO. A B Henpax Cupuyca B Bogopos yxe BbITOpen B IPOLIECCE SBOTIOLMH 3TOU



3BE3/Ibl, U TaM TOJIBKO TeIHi C MPHUMEChIO Ooyiee TSHKENMBIX AJIeMEHTOB. [t ropeHus remus
temnepatypsl B 40 miiH.K HEeocTaTouHO.

4., Jla"bl 1BE 3BE3]1bI OAMHAKOBOM Macchl. OJIHA M3 HUX BpallaeTcs, Apyras — HeT. B meHTpe kakoi
3BE3/IbI JaBJICHUE OyIeT Oobie?

Pemenne. JlaBnenue u 1eHTpoOEXkKHAs CWIA TPOTHBOJICHCTBYIOT TpABUTAIMU B 3BE3JIC.
CrnepnoBarenbHO, 1aBlIeHUE B LIEHTpe OyieT Oosblilie y TOM 3Be3/bl, KOTOpasi He BpallaeTcs.

11 kaace
Pemenne u kpurepun
MakcumasbHOe KOJIM4ecTBO 0a/LUI0B 32 KaxK10e 3aaHue — 8.
1. CymiecTByeT JH CBsI3b MEX/1y INITAHETAPHBIMU TYMAHHOCTSIMU U ITAaHETaMH?

Pemenne. Takoii cBsa3u Het. [InmaHeTapHbie TYMaHHOCTH MOJMYYMIIM TaKO€ HA3BaHME M3-3a TOTO,
qTo HGKOTOpBIG U3 HHUX HAIIOMHWHAJIN OUCKW IIJIAHCT. I/I3-321 HaJIM4niad B CBOEM CHCKTpe
3alMpelleHHbIX JTUHUN a30Ta U KUCIOPOJa HEKOTOpble TYMAaHHOCTH HAallOMHHAIU TUCKUA YpaHa U
Henryna eme u no nsery. K Tomy ke, Kpymias TyMaHHOCTb C SPKOW 3BE370M IOCEpEIUHE
HABOJMJIA HEKOTOPBIX aCTPOHOMOB 3MOXH ['epiieneld Ha MbICIb, YTO 3TO — (GOPMUPYIOLIASCS B
cooTBeTcTBUU C rurnore3oit Kanrta u Jlamnaca ninanernas cucrema. Ho Bce 310 — Jnib kKaxyieecs
CXOJICTBO JIByX COBEPIICHHO Pa3HBIX TUIIOB HEOECHBIX 0OBEKTOB

2. TanmakThka, HaxoJsAmIasICsl OT HAC B MOMEHT HaOJrojeHus Ha paccrosHuu 330 Mmk, umeer
ckopocTh 30 ThIc.kM/C. Ha KakoM paccTOSSHUM OHA HAXOJMJIaCh B MOMEHT U3IIyuyeHus cBeTa?

Pemienune. Tak Kak CKOpPOCTb TaJaKTUKM MHOTO MEHbBIIE CKOPOCTH CBETa, MBI MOXEM
UCIIOJIb30BaTh HepensaTeBUCTCKUue (opmynsl. Benencrsue pacmmpenust BeeneHHOMN, ranakThka
yaansercsl OT Hac, CIeI0BaTeNbHO TalakKTHKa M UCITYIIEHHBIN €l JIyd CBeTa YHAsUIUCh IPYr OT
npyra co ckopoctbio 3300000 km/c. 3HauuT cBET OBLT MCTyIeH 326 MITH. JIeT Ha3ax (C y4éToMm
nepeBojia U3 mapcek B ceToBble roja). COOTBETCTBEHHO rajakTHKa HaXOAWJIach B ATO BpeMs Ha
paccrositnuu B 300MI k.

3. 3a Kakoe MUHUMAaJIbHOE BpeMsi MOXHO o0sieteTs Mapc?

Pemenue. [{j1s1 5TOr0 Ha/IO0 ABUTATHCS C MEPBOM KOCMUUYECKOW CKOPOCTHIO TTO OpOUTE
MHHHMaJIBHOH BBICOTHI (C PaIiycoM, IPaKTHUECKH PaBHBIM paauycy Mapca): v1°= GMIR, rae G
— rpaBHTAIMOHHAs MMOCTOsIHHASA, M 1 R — Macca u pannyc TuiaHeThl COOTBETCTBEHHO.
[ToacraBmnss ynuciieHHbIE 3HAUEHUS, TONyduM 01 = 3,54 km/c. [1yTh, paBHBIN AJIHMHE OKPY>KHOCTH
paarycoMm R, ciyTHHK mpoJieTuT 3a Bpems t = 2aR/v1 = 6,28 - 3395/3,54 = 1 4 40 muH.

4. Jla"sl 1BE 3BE3]IbI OAMHAKOBOM Macchl. OJTHA M3 HUX BpallaeTcs, Apyras — HeT. B meHTpe Kakoi
3BE3/IbI JaBJIeHUEe OyaeT Oounblie?

Pemenne. JlaBneHue u LEHTpoOeXKHas CUiIa TMPOTUBOJCHCTBYIOT TpaBUTALMU B 3BE3JE.
CrnenoBarenbHO, JaBJI€HUE B LIeHTpe OyaeT 0oJblle y TOH 3B€3/Ibl, KOTOpas HE BPAIaeTCsl.



