XXVI Beepoccuiickasi 0JiMMIIMAAA IIKOJIbHUKOB 10 acTponomun 2018-2019 yueoHblIii rojg
XVI onmuMnuana mo aCTpOHOMHHM M KOCMOHABTHKE IIKOJIbHUKOB ropoaa Kanxyru
| mKoJIBHBIN 3TAN 7 KJIIACC

|. 3HakomcTBO ¢ KOH(pUrypanuei co3Be3auil
1. (5 6annoe) bonbiras MenBeauia
(3 6anna) Na, cozeezoue 6 Kanyee nabnodaemes Kpyeavlil 200, M.K. S8IAEMCS HE3AX0OUUM.

I1. Kaseiigockon mo acTpoOHOMHMH U KOCMOHABTHKE

2. (5 6annoe) Ha pucyHke nmokaszana sipkasi KomeTa Ha (oHe 3BE3THOTO Heba (9mo Ovlia komema JJonamu

1858 2.)
(5 6annos) Kometsl ¢ JIyHBI MOXHO HaONIOAATh, YC08UsL 051 HAOM0OeHull 6y0ym dadice yuuie, m.K. y

Jlynor nem ammocghepul, pacceusarowell ciadwvlil ceem KoMem.

3. 3HAYOK MOCBSMIEH MEPBOMY MOJETY YEIOBEKa B KOCMHUYECKOE MPOCTPAHCTBO. DTO OBLI COBETCKUU
rpaxaanuH HOpuii AnekceeBuy ["arapun. ITonér cocrosics Ha Kopadie «Bocrok» 12 anpens 1961 r. (8

oannoe)
I11. Pemnte 3a1a4y, NOsICHsISI pellieHHe paccykaeHusiMu (8 6annos 3a 3a0auy).

4. «IInanema Conneunou cucmemery. 10 mnaneta Hentyn. C 1846 no 2011 rox npouwto 165 net, 3to u
€CTh BpeMsI OJTHOTO IOJIHOTO 00opoTa Bokpyr Connua mianetst Henrys. (4 6anna)

[lepuon oOpamenuss Mepkypuss 87.97 cyr. 3a omun obopor Hentyna Mepkypuii obexan ConHie

164.79.nem - 365.26 ~ 684 pasa (4 6anna)
87.97cym




XXVI Beepoccuiickasi 0JiMMIIMAAA IIKOJIbHUKOB 10 acTponomun 2018-2019 yueoHblIii rojg
XVI onuMnuana mo aCTpOHOMHHM ¥ KOCMOHABTHKE IIKOJLHUKOB ropoaa Kanyru
| mKoJIBHBIN 3TAN 8 KJIACC

|. 3HakomcTBO ¢ KOH(pUrypanuei co3Be3auil
1. (5 6annos) Manas Menpenuna

(1 6ann) Cosse3nue B Kamyre BUIHO KPYTJIbIHA TOJ, M.K. SIGIAEMCS OKOJIONOJISIPHLIM U He 3aX00Um 3a
20pU30HM.

(2 6anna) 3Be3na Ha KoHUMKe XBocta — [lonsipHas, oHa Haxooumcs 60U3U NONIOCA MUPA, BOKPYe
Komopoz2o npoucxooum epaujenue Hedecrol cgepol. 1o IlonsgpHoil 3Be3ie HAXOIAT HampaBieHHE HA
cesep.

I1. KaJsieiigockon mo acTpOHOMHHU U KOCMOHABTHKE

2.1. Cmeny nyHHBIX (a3, 00bscHA UsMeHeHue uda JIYHbl ¢ MOyKU 3peHUsl 2e0YEHMPULECKOU CUCTEMbl
mupa. (4 banna)

2.2. Y 3emun ecth atMocdepa, a y JIyasl — HeT. ATMocdepa 3eMitu, codepacaydas «napHUKosvie» 2asbl,
yIepKHUBaeT Terio, npuxoxasmiee or CosHIa, HE JaBas MMOBEPXHOCTH IUIAHETHI OBICTPO OXJIAXKIATHCS.
(8 6annos)

3. 3HAYOK MOCBSIIEH MEPBOMY MOJETY YEIOBEKa B KOCMHYECKOE MPOCTPAHCTBO. DTO ObLI COBETCKUU
rpaxaanud FOpuit AnexceeBud ['arapun. [lonér coctosncs na xopabne «Boctok» 12 ampens 1961 r.
(8 6annos)

I11. Pemnre 3a1a4y, NOsICHsISI pellieHHe paccyKaeHusiMu (8 6annos 3a 3a0auy).

4. «anakmuxay.

Pacnonoxxenne Connua B ['anakTuke nokazaHo Ha pUcyHke (4 oanna).

Aapo

...O.......

27 000 cB.ner

100 000 cB.ner

Haiinem Bpems ogHoro o6opora CosHiia BOKpyr 1ieHTpa ["anakTuku:

_27R  2-3.14-27000-300000 xm/c-1eoo

~2.3-10% nem = 230 man. nem (3 6anna)
) 220xkm/ ¢

T

Comnue cnenano okono 4.5 mapa 1et/230 muH ner = 20 o6opotos (1 oann)



XXVI Beepoccuiickasi 0JiMMIIMAAA IIKOJIbHUKOB 10 acTponomun 2018-2019 yueoHblIii rojg
XVI onmuMnuana mo aCTpOHOMHHM M KOCMOHABTHKE IIKOJIbHUKOB ropoaa Kanxyru
| mxoasnbli3Tan 9 KJIACC
l. 3HakoMcTBO ¢ KOHUrypauuei co3Be3auii
1. (6 dannoe) Apakon u Manas Mexnpeauua
(1 6ann) Co3ezqus B Kamyre BUAHBI KPYTIIBINA TOM, M.K. AGIAOMCA OKOJONOAAPHBIM U He 3aX00M 30 20PU3OHMNI.
(1 6ann) Dro MomnsipHas 3BE31a (6mopoe nazsanue - Kunocypa)

I1. Kaneligockon mo acTpOHOMHMH M KOCMOHABTHKE.
2. (5 bannos) HabIIONCHUE IPKOH KOMETHI
(3 6anna) Cossesnus bomsimoit Mensenunirsl, Cepeproit Kopons! u Bomomnaca (cum. prc.l)

CeBepHas /
KOpOHA s

Puc.2a

Bonanmas

Menseauia

Bosnonac

Mapc

Puc.20

3. IOnutep-2, Benepa-4, JIyna — 1, Mapc — 5,8, Catyph — 6,7 (3a Kax10¢ BepHOE conocTtaBicHue — o 1 dany)

I11. Pemure 3a1a4m, NOSICHSAS pelieHue paccy:kaenusivu (no 8 bannos 3a 3adauy).

4. «Iloném camonémay. Pa3uuiia Bo BpeMeHH Mex1y MockBoii 1 U XabapoBckoM cocrasisier 10-3=7 dacos (2
oanna). 3HaYUT, B MOMEHT BbIIeTa camoiéra u3 Mocksel B XabapoBcke Obuto yxke 21 u 15 mun +7 u = 28 1 15
MHUH, T.€. 4 4 15 MuH yTpa cnenyromero aus (3 éanna). Camonér cosepurit nocaaky B 11 4 50 muH, T.€. ero nonér
qmuncs 1149 50 mun - 4 9 15 musa = 7 1 35 muH (3 6anna).

5. «3emna-Mapcy . JInuTenbHOCTh MPOXOXK/ICHHUS CUTHANA 3aBHCUT OT B3aMMHOTO pacrojiokeHus ruiaHer. Camoe
MaJICHbKOE paccTosiHue MexAy 3emiéii 1 Mapcom — B MpoTHBOCTOSIHUK Mapca (puc.2a), CBET MpeoJIoJieeT ero 3a
750¢-500c=250c~4.2muH. (4 6anna) Camoe OONBIIOE PACCTOSIHUE MEXY TUIAaHETaMH — B coenHeHnH (pu.20), B
aToi koH(puryparuu ceery norpedyercs 500c+750c=1250¢~20.8muH. (4 6anna) [lonyqaercs, YTO B 3aBUCUMOCTH
OT B3aUMHOTO PACIOJIONKEHHUS IJIAHET CBET MPEOI0NICBACT PACCTOSHIE MEXKY HUMH 3a Bpemst oT 4.2 710 20.8 MuH.

6. «@omony. (XVII Cankr-IlerepOyprekas actpoHOMUUecKas oaumnuana,2009, perieHre aBTopeKoe)

3ameTnM, 4TO TIOcTe BhUIeTa ¢ moBepxHocTH ConHIa (POTOH ABMXKETCS CO CKOPOCTHIO, PaBHOW CKOPOCTH CBETa B
BakyyMme (1 TpatuT Ha 310 500 c). 13 ycnoBusa cnemyer, uto BHyTpu ComHina paccrosiHue, B 200 pa3 MeHsbIee,
¢doton npoxoauT 3a Bpems, Ooinpiiee B 30 000 000 - 365 - 24 - 60 - 60 500 = 2 000 000 000 000 pa3 (4 6arna). B
NPUHIMIE, YK€ MOXKHO CKaszaTh, YTO CPEIHSS CKOPOCTh TepemenicHus: ¢poroHa BHyTpu ConHIIA paBHA OJHOU
YETBIPEXCOTTPIILTHOHHOW CKOPOCTH CBETa B Bakyyme (2 6anna). Ecnm TOMHHTH, 4eMy paBHA TOCIICTHSS
(mpumepro 300 000 km/C), TO MOXHO Cpa3zy MNOJIY4HTh, 4TO (HOTOH mepememiaercs oT ueHTpa ConHua K
MOBEPXHOCTH €O cpenHeit ckopocthio 0.0007 mm/c (2 éanna). Ecnu CKOpOCTh CBETa HEW3BECTHA, TO €€ MOXKHO
MOJIy4uTh, 3Has paccrosaue ot 3emiu 10 Comnma (150 MiIH. KM) B BpeMsi, B TeYEHHUE KOTOPOTro ()OTOH JIETUT OT
ConHua 10 3eMiu. 3aTeM MOITYYEHHBIN pe3yapTaT MO>KHO MCIIOJIB30BaTh TaK, KAK OMUCHIBAJIOCH BHIIIE.

Ilpumeuanue: Ctonp HH3Kas CpeaHSS CKOPOCTh mepemelneHus ¢(oroHa u3 leHTpa CONHIIA HAa ITOBEPXHOCTh
CBsI3aHa C TeM, 4TO (POTOH JABMXKETCS HE IO MPSIMOM, IIOCTOSIHHO MOTJIONIAsCh M MIEPEU3ITy4asch 10 gopore. MoxHO
MOKa3aTh, YTO B LEHTpajbHON dacTH CoJHIIA paccTOsSHUE, KOTOpoe cpenHeMy (OTOHY yAaeTcssi MPOXOAWUTH IO
TpsIMOM, OKa3bIBaeTCs MeHble MwmmuMmerpa (a paguyc ComHia cocrarisier okoso 700 Teic. kMm). B pesynbrare
TpaekTopus (DOTOHA OKa3bIBACTCS KpalHE 3alyTaHHOW, MPOWICHHBIA IyTh — OYEHb OOJBIINM, a CPEIHSSI
CKOPOCTb MTEPEMEIICHUS — OYEHb MaJIOM.



XXVI Beepoccuiickasi 0JiMMIIMAAA IIKOJIbHUKOB 10 acTponomun 2018-2019 yueoHblIii rojg
XVI onmuMnuana mo aCTpOHOMHHM M KOCMOHABTHKE IIKOJIbHUKOB ropoaa Kanxyru
| mKoJBHBIN 3TAN
10 KJIACC

l. 3HakoMCcTBO ¢ KOH(pHUTYpauHei co3Be3 Uit
1. (2 6anna) Pax

(no 2 oanna 3a kaxcooe cozeezoue) CripaBa-bnusuensl, cieBa — JIes

(2 6anna) CosBeznus Paka, bimsnenoB u JIbBa BuaHbl B Kamyre HekoTopylo 4YacTb roga, m.K.
ABNAIOMCS 300UAKATILHBIMU U Yepe3 HUX npoxooum suoumsiii nyme Connya no neby.

Il. OTBeTbTE Ha BONPOCHI (KadicOblil 6onpoc no 8 6ann0s).

2. (3 6anna) HaOMIOIEHUE IPKOH KOMETHI

(3 6anna) Co3se3nus bonpmoit Measeauusl, CeBepaoit Kopons! u Bononaca (cm. puc.1)

(2 6anna) HabnrogaTenu MOJDKHBI CMOTPETh Ha ceBepo-3amnaa. JIBe KpaliHHe 3BE3/IbI «KOBIIa» bosbiioin
MenaBenuibl yKka3plBarOT HampaieHue Ha [lomspHyro 3Be3nmy, T.e. Ha ceBep. CrpaBa y HaOmomaTens,
CMOTPSIIIIETO Ha ceBep OyIeT BOCTOK, CIeBa — 3amal.

Ha [loasipuyro
3BE3y

CeBepHast
KOpOHa

Bonanmasg

Menseauiia

Bosnonac

3. 3Havok nocBsaméH 3amycky B CCCP MHoropa3zoBoro kocMuueckoro kopabns «bypan» ¢ pakero-
HocuTeneM <«OHeprus». Ceoll nepevlil U eOUHCMBEHHbI Kocmuyeckull noarém «bypany cosepuwiun 6
becnunomuom pexcume 15 Hoaops 1988 2ooa.

1. Pemnre 3a7a4M, MOSICHSAS PpelIeHHE PACCYKICHUIMH
(no 8 6annos 3a saoauy).

4. «/Iyna u Mapcy. Korna Jlyna Haxonurtcsi B IEpBOil YE€TBEPTH,
TO yroa Mexay HamnpasieHusmMu 3emisa-Jlyna n 3emusa-CosnHue
cocrasisieT 90°. Ilo ycioBuro 3a1auu, TaM K€ pacroyiaraeTcs u
Mapc (puc. 2). ITo teopeme [lugaropa noiaydaem, 4To cCBETY Ha
npeooJeHre paccTosiHus oT 3emin A0 Mapca mnorpedyercs

J(750¢)? - (500¢) ~560 .

Counnile

5. «Bmopoit kocmonaemy .

[Ipn xpyroBoM JIBMXKEHHHM MO OpOUTE Ha Kopabdib JeicTByeT
cuma F  mpumsbkenuss k- 3emiie,  cooOmiaromas  emy
LIEHTPOCTPEMUTEIBHOE YCKOPEHUE a.

Puc.2

ITo Il 3axony Hetotrony F =ma (1 éarn), no 3akoHy BcemupHOro tsroreHus F =G ~2M (1 oann),
r
v’ 47°R
[IEHTPOCTPEMUTEIFHOE YCKOPEHUE PAaBHO 8 = — = = (2 6anna),
r

rae M — macca kopa6ssa, M — macca 3emun, T — meproa oOpalieHus TIaHEThl BOKPYT 3BE3/IbI, I — pagnyc
opOuTbl Kopabis, paBHblil I' = R+h, R - pamuyc 3emun, h — BeicoTa opOuthl, G — rpaBHTAIIMOHHAS
MIOCTOSTHHASI.



m-M _4 2r
[onygaem =2 -m(1 éann). Torma mnepuox oOpameHuss KopaOist COCTaBUT

Gli/ls 1[ (1 oann).

T =2-3.14- (6400000 + 200000)\/

6400000 + 2oooooc
6.67-10*.6-10*

Torga yucio ButkoB coctaBuio (1 cyr 1 gac 18 mun)/88.7 mur = 1518 mun/88.7 mun = 17 o6opoToB
(1 6ann)

~5323c ~88.7mun (1 6ann).

6. «/lee 36e30b1». Eciv 3BE3/IbI UMEIOT OJMHAKOBBINA YIJIOBOM pajuyc, HO MepBas 3B€3/1a BBOE JAJIbIIIE,
TO U €€ TMHEWHBINA PAJNYC TOJKEH OBITh BIBOE OoJbIne (puc.3), 3TO cleayeT U3 o000 TPEYTOJIbHUKOB

m "
(2 6anna). TlnotHOCTH TETA P =\7(1 oann). Macchl Tell OJIMHAKOBBI, 2 00BEM IMPOMOPIMOHAIET KyOy

pamuyca (2 6anna). Tlomydaercs, 4to 06BEM mepBOil 3Be3abl B 2°=8 pa3 Goubwe (2 6ania), a e
IUIOTHOCTH B 8 pa3 MEHbIIIE, YeM Y BTOPOii 3Be3/1b1 (1 fasin).

Q - Y2060t paouyc 36e30bl

\\/ 3emiist

3Be3a No2

3Be3ma Nel



XXVI Beepoccuiickasi 0JiMMNIMAAA IKOJbHUKOB 10 acTpoHomMuu 2018-2019 yueoHblIii rojg
XVI onmuMnuana mo aCTpOHOMHHM M KOCMOHABTHKE IIKOJIbHUKOB ropoaa Kanxyru
| mKoJBHBIN 3TAN

11 KJIACC
|. 3HaKOMCTBO C MOABHKHOM KAPTOH 3Be3IHOI0 Heda
(4 6anna) MakcuManbHBIH OJIECK M3 MPHUBEACHHBIX JaT MpHIIeics Ha 11 ceHTsOps, B 3TOT JeHb KOMETa
ObL1a B co3Be3uu Bozuuuero.
(2 6anna) HeBoopykEHHOMY TJ1a3y JOCTYIHBI 3BE3/bI Apue 6, KomeTa Oblia cnabee, eé GIIeCK cOCTaBIsI
7,1™ u rnazoM eé yBuIeTh ObUIO Hemb3s. K momy dice Komema He S6NsSemcsa moueunvim 06veKmom u
VKA3AHHAS 36630HAs 8EIUYUHA XAPAKMEPUIYEM CYMMAPHYIO NO 8Cell NI0UaA0U KOMembl APKOCb.
(2 6anna) B centsiOpe co3Be3aue Bo3Huuero Bhllie BCErO HAJl TOPU30HTOM ITOJHUMACTCS OJIMIKE K yTPY,
OKOJIO 6-7 4acoB), HO B 3TO BpeMsl YK€ HAUYMHAET CBETATh, [IOATOMY HAMIyYIIUE BpeMsl AJis1 HAOIIOACHUS
KOMETHI B CEHTsI0pe Obutn B 2-4 vaca yrtpa.

Il. Kaneitiockon mo acTpoHOMHH H KocMoOHaBTHKe. OTBeTbTe Ha BONMPOCHI (Kajicowlil eonpoc no 8
bannos).

2. HOxHbI KpCCT — 9TO CO3BC3JHUC pacojiaracrCsi B HIKHOM HEOECHOM nojrymapuu, OCTaJIbHBIC
CO3BE3 M MTPUHAATICIKAT CEBEPHOMY He6eCHOMy MoJIymapuro.

3. Jlyume crtpouth Ha oOpatHOW ctopoHe JlyHel. JlyHa Oyner SKpaHMpPOBaTh WMCKYCCTBEHHOE
panuousyyeHue 3eMiH, a B HeKOTopbIX (azax u ConHua.

I11. PemmmTe 3a1a4u, NosicHsisi pellieHue paccykaeHusimMu (no 8 6anios 3a 3adauy).

4. «Habnwoenue 36¢30». 1mummapa = 1 000 000 000 = 100-100-100-100-10. 3meHneHnue moToka cBeTa
8 100 pa3 COOTBETCTBYET M3MEHEHHIO Ha 5™ 3BE3HbBIX BemanH (2.512° = 100) (2 6anna), usMeHeHue
noToka cBeTa B 10 pa3 COOTBETCTBYET M3MEHEHUIO Ha 2.5 3BE3IHOM BEIMYUHbI (2.5122'5 =10) (2 6arna).
[Tosygaercs, uro m3mMeHeHUe Oecka B 1 MuLHapl pa3 COOTBETCTBYET U3MCHCHHIO HA
5M+5M+5M+5™*2 5™ = 22 5™ (2 panna). ['nasy noctynns 3883161 6™ (1 Han), Toraa KpymHEHIIHM
Teneckonam 38&37el 67+22.5™ = 28.5" (1 6ann).

5. «Kopuunesuwtit kapauky. Y cxopeHre cBOOOTHOTO TaICHUS Y MOBEPXHOCTH KOCMHUYECKOTO Tella
M
BEIUKCIsIeTCS 10 popmyne g =G R (1 6ann), rne M — macca tena, R - paanyc tena, G —

IpaBUTAllMOHHAs TOCTOSIHHAS.
. - GM
W3 sToii popmynbl HallIEM paauyc KopuaHeBoro kapiuka R = [— (1 6an).

VYyréM, 4TO 1O YCIOBUIO J Ha OBEPXHOCTU KOpUYHEBOTO Kapiuka B 10 pa3 Oosnblie, yem Ha 3emiie,
3HAuKT, cocTasmseT okono 10-10 = 100 m/c? (1 6ann).

Macca xopuuneBoro kapiauka B 20 pa3 6onbuie maccsl FOnutepa, a FOnurep 6onbiie 3emiau no macce B
318 pa3 (o Tabnuiie B yCIOBUH), TOTy4aeM, YTO Macca KOPUYHEBOT0 Kapirka paBHa 6360 macc 3emin
(1 6ann).

Paguyc kKOpuHEBOTo KapiimKa COCTaBIIsET
6.67-10™"-6360-6-10*

R= Mm~1.6-10° 4 =160 moic km (2 6anna)
100
[I10THOCTP KOPUYHEBOTO KAPIUKA O = M = M = 3M3 (1 6ann).
3

3.6360-6-10%*
4.314-(1.6-10°]

U paBHa p = kel m® = 2200x2/ 1* (1 6ann)



6. «/Iyna u menecxkony. 3mepus nuametp JIyHBI U BRICOTY YelloBeKa Ha poTorpaduu TMHEHKOH,
OTIPENICIIMM, UTO YeJI0BEeK MeHbIe B 2.8 pa3a (3 danna). CienoBareibHO €ro YIIIOBOU pa3Mep YesioBeKa
cocragisieT okouo 0.5°/2.8 = 0.18°(1 éann).

H 1.8
[Ton TakuM yriioMm 4ejgoBeK BHJICH C pacCcTOsHUS B L = = M ~573 (4 6anna)

tya tg 0.18°

& ---""
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- —
-
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HpZ/lMellClHue.' MIKOJbHUKH MOTYT BOCIIOJIb30BATbCA YTBCPKACHUCM, YTO TAHI'CHC MAJIOro yrijia paBCH
CaMOMY YyTJ1y, BBIPA)KCHHOMY B paJaHaXx.

B pemenusx xypcusom BblieneHa HHPOPMAIUs, YIOMUHATD KOTOPYIO IIKOJILHUKAaM He 00513aTeIbHO!
3a apudmeTHIecKne OmMMUOKH CHUKATh He Oosee 2-X 0aJlIoB.




HUcTrounuku napopmanmuu:

. Actponomus. 3amaunuk. 10-11 kmaccel: yueb. mocobue misi oOmieoOpa3oBar. OpraHu3anuid :
6a3oBeiit ypoenb / O. C. YromsuukoB. — M. : [Ipocsemenwne, 2018. — 79 c. : un. — (Cdepsr 1-11).

. Actponomus. COopHUK 3ama4d U ynpaxkHeHuid. 10-11 kmaccer: yue6. mocobue st o0meoOpa3oBart.
opranmzaruii / A. M. TarapuukoB, O. C. YrompaukoB, E. H. ®ageeB. — 2-¢ m3a. - M. :
ITpocsemienue, 2018. — 160 c.

. Kynmukosckuii [1.I". CripaBounuk nrooutens actporomun/ [lox. pen. B.I'. Cypauna. U3n. 6-e, ucrp. u
qom. - M.: Knmxkneiii gom "JIMBPOKOM", 2009.- 704 c.

. http://school.astro.spbu.ru/ - IkonsHas actpornomus [letepOypra

5. http://www.astronet.ru/db/msg/1391738 - actpoHomuueckuii kaneHaapb Ha 2018 ©

6. https://ru.wikipedia.org/wiki/C/1858 1.1 (lonaTtun)#/media/File:CometDonati.jpg — kometa JloHatu
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