XXVI Beepoccuiickasi 0 TMMIHAIA HIKOJIBLHUKOB 10 acTpoHoMun 2018-2019 yue6nsblii roa
XVI onmuMnuana mo aCTpOHOMHHM M KOCMOHABTHKE IIKOJIbHUKOB ropoaa Kanxyru
| KoIBHBINA 3TAN 7 KJIACC

|. 3HakomMcTBO ¢ KOH(pUrypanuei co3Be3auil

1. (5 6annos) Ha puc.l mokaszaHo H300pa’keHHE CO3BE3IUS U3
CTapuHHOTO 3BE3HOrO arnaca. Kak Ha3piBaeTcs 3TO co3Be3ane?
(3 6anna) MosxHo 1 yBUAETH 3TO co3Be3aue B Kamyre?

I1. Kaneiizockon mo acTpOHOMMH U KOCMOHABTHKE
OTBeTbTE HA BONPOCHI.

me o ‘J‘ P
v &V *
.. % 4

Puc. 1

2. Ha puc.2 noka3aH pucyHOK, clielaHHBIi B 19 Beke acTpOHOMOM
OnmmyHgaom  Baiicem. Kakoe — acTpoHOMHYecKoe  COOBITHE
3aneuatiieno Ha HEM? (5 6ann08) MoKHO 11 ObLIO HAOII0JaTh 3TO
sBiieHre ¢ JIyHbI (eciii ObI B TO BpeMsl TaM CMOTJIM Obl OKa3aThCs

JIFO/IA WM KOCMUYecKue anmapatsl)? (3 bania)

3. Kakomy coOBITHIO B HCTOPUU KOCMOHABTHKE MOCBAIIEH 3HAUOK, M300pakE€HHBIN Ha puc.3? (8 b6annos)

Puc. 3

Puc. 2

I11. Pemure 3agauy, mosicHsisi peuienne paccy:kaeHusimu u paccuéramu (8 6annog 3a 3adauy).

4. «Ilnanema Conneunoit cucmemury. Kaxas mnanera Conneunoit cucremsl B 2011 rony 3aBepuimia oguH
000pOT C MOMEHTA CBOET0 OTKPBITUS M OKa3aiack B TOM ke Touke He6a? Ckoibko 060poToB BOKpyr ConHia
crenan 3a 3To Bpemst Mepkypuii?

Taoauna 1
Ilnanera | Boabmas noiayocs | Macca B Ilepuon Ilepuon T'on IlepBoOTKpHIBATENb
(cpennee Maccax | BpalleHMs |oOpaleHMs | OTKPBLITHA
paccTosiHue oT 3emuin | BOKpYT ocH BOKpPYT
CoJaHna), a.e. CoaHua
Mepkypuit 0,3871 0,053 58,65 cyT 87,97 cyt | M3BecTHBI C
Benepa 0,7233 0,815 243,02 cyt* | 224,70 cyT | ApEBHUX
Semisa 1,0000 1,000 23,93 yac 365,26 cyt BpEeMEH
Mapc 1,5237 0,107 24,62 yac 686,98 cyr
IOnurep 5,2028 317,94 9,92 yac 11,86 ner
Carypu 9,5388 95,181 10,66 yac 29,46 et
Ypan 19,1914 14,535 17,24 qac* 84,01 nmet 1781 Busibsam [epiriensb
lamne un 1’ Appe Ha
Hentyn 30,0611 17,135 16,11 yac 164,79 net 1846 OCHOBAHUH PacyEToB
JleBepne

* - 00paTHOE BpaIlICHHE.

1 a.e. — acmponomuueckasn eounuua — cpeonee paccmosinue om 3emau 0o Conuya, cocmasusiem 150 man. xm.



XXVI Beepoccuiickas 0J1JMMIHA/IA HIKOJIBHUKOB 10 acTpoHoMun 2018-2019 yuye6Hblii roa
XVI oaumnuasa no acCTpOHOMMH M KOCMOHABTHKE IIKOJbLHUKOB ropoaa Kaayru
| IKOIBbHBIN 3TAN 8 KJIACC

|. 3HakoMcTBO ¢ KOHUTrypauueil co3Be3 Nl

1. (5 6annos) Ha pucynke (puc.l) mokazaHo u3o0pakeHue
YacTH CO3BE3[IMs W3 CTAPUHHOTO 3BE3IHOTO aTiaca
«Ypanomerpus» Moranna baiiepa, uzmanHoro B 1603 r.
Kax na3biBaercs 310 co3pesaue?

(1 6anr) MoxHO 11 yBHIETD 3TO co3Be3aue B Kamyre?

(2 banna) Yem «3HaAMEHHWTa» 3BE3/1a, PACIOIOXKCHHAs HA
KOHYHKE XBOCTa KUBOTHOT0?

1l. Kaseiizockomn no acTpOHOMUM U KOCMOHABTHKeE
OTBeTbTE HA BONPOCHI.

2.1 Kakoe sBIIeHWE NEMOHCTPUPYET PUCYHOK (puc.2) w3
Puc. 1 arjaca Anppeaca Hennapuyca «"apMoHus

Makpokocmocay, uzganHoro B 1660 rony? (4 6anna)

2.2. Cpenusis rojoBas TeMmmneparypa Ha nosepxHoctu Jlynsl -53°C, a Ha 3emie oHa cocraBiser 14°C.
[Touemy Tax? Benp 3emist u JlyHa pacrosaratorcsi IpuOIU3UTENILHO HA OAHOM paccrossHuu oT CoiHua, a,
CJIeZIOBATeNIbHO, MIOIY4al0T OT HEro0 0IMHAKOBOE KOJIMYECTBO TeIa. (8§ 6annos)

3. Kakomy COOBITHIO B HCTOPHH KOCMOHABTHKE MOCBSIMIEH 3HAYOK, W300pakEHHbIN Ha puc.3? (4 6ania)

Puc. 2 Puc. 3

I11. Pemmnre 3aaauy, NOsICHAN pemieHune paccy:kaenuavu (8 6annos 3a sadauy).

4. «I'anakmuxkay. 110 cOBpeMEHHBIM OIleHKaM nuameTp Mieunoro [lyTu (ranakTuku, TJie HaXOJUTCS HaIlle
Comnne) cocrasiser 100 000 cBeroBeix Jsier. ComHile pacmnojiaraetcsi B [ajlakTuke Ha pacCTOSTHUU
27 000 cBeTOBBIX JET OT TallaKTUYECKOTO IEHTpa M JIBIKETCS CO CKOpPOCThIO 220 KM/C BOKpYT HETO.
N3obpasute cxemarnuHo Ha pucyHke [amaktuky u monoxkeHue ConHna B Heid. Bospact Comaia
orieHuBaercs B 4,5 mupa net. CKkolbko 000pOTOB BOKPYT IEeHTpa ["amakTHKK OHO clIeJalio 3a 3T0 BpeMs?

1 c6emo6oti 200 — 3TO PacCTOSHUE, KOTOPOE MPOXOAUT CBET, ABUrasich co ckopocThio 300 000 kM/c 3a onuH
3emMHOU 07 (365,26 CyT).

Cnpasounvie cgedenus uz mamemamuxu: JJIMHA OKpYXHOCTU [=27R, R - panuyc okpyxxHoctu 7=3,14
1 mapa =1 000 000 000, 1 mute = 1 000 000




XXVI Beepoccuiickasi 0 TMMIHAIA HIKOJIBLHUKOB 10 acTpoHoMun 2018-2019 yue6nslii roa
XVI onmuMnuana mo aCTpOHOMHHM M KOCMOHABTHKE IIKOJIbHUKOB ropoaa Kanxyru
| mKoaBHBIH 3TAN
9 KJIACC

|. 3HakomMcTBO ¢ KoHUTypauueii co3Be3 AN

1. (6 6annos) Ha pucynke (puc.l) mokazaHo u300pakeHHE CO3BE3IMH M3 CTapUHHOrO 3BE3MHOrO amiaca. Kak
HA3BIBAIOTCS 3TH CO3BE3NA?

(1 6ann) MoxxHO 1M YBHIETH 3TH co3Be3nus B Kamyre?

(1 6ann) Kak Ha3piBaeTCs 3B3/1, BBIZCTICHHAS HA PUCYHKE KPYKOUKOM?

Puc. 1 Puc. 2

11. Kaneiimockon no acTpoHOMHH U KOCMOHABTHKe. OTBeTbTE HA BOMPOCHI.

2. Ha puc.2 moka3aH pHCyHOK, cAelaHHBIA B 19 Beke actpoHomoM DamyHzaoMm Baiicem. Kakoe actpoHoMuueckoe
coOrITHE 3ameuaTiieHo Ha HéM? (5 6annos) Kakue co3sesaus nzobpaxensl Ha pucynke? (3 bania)

3. (8 b6annos) Kaxnomy o0bekTy COJTHEUHOW CUCTEMBI, IEPEUYUCIICHHOMY B IIEPBOM CTOJIOMKE TaOJIHMIIbI, COITOCTABHTE
XapaKTePUCTUKY WM COOBITHE W3 BTOPOro cTojOuka Tabmuiel. OTHOMY 00BEKTY MOXKET OBITH COCOCTABICHO Ooliee
OJTHOTO COOBITHS/XaPaKTEPUCTHKH.

O0bexT CoJIHEUHOI CHCTEMBI XapakTepuCTHKA/cOObITHE

HOnurep 1. Hasrom tene CoHEYHOH CUCTEMBI pabOTaH JIIOIU

Benepa 2. 3Jto camas Oospiuas riaHera CONHEYHOM CUCTEMBI

Jysa 3. Ha nmoBepxHocTH »JTOW TUTaHETHI Yyke 14 Jer paboraer ammapar

«OTNMOPTHEIOHUTI

Mapc 4. Ha noBepXHOCTH 3TOM IIaHETHI caMasi BHICOKasi TEMIIETaTypa

CarypH 5. Ha »T0i1 nanete camas Beicokasi ropa B CoJHEYHOH cucteMe BBICOTOH 25 KM
6. Y 3TO# mIaHeTsl IIIOTHOCTh MEHbIIE NIOTHOCTH BOJBI
7. Y 3TOM IJIaHETHl CaMOe CHJIBHOE CHKATHE Y TIOJFOCOB
8. Ha »T0ii mianeTe ciryyaroTcs O4YeHb CHIIBHBIE MBIIEBBIE OypH

I11. PemuTe 3aga4n, MOSICHSS pellieHne paccykaeHussMu (no 8 6annoe 3a 3adauy).

4. «lloném camonéman. I3 Mocksel (UTC+3) camonér Bouteren B 21 4 15 MUH 110 MOCKOBCKOMY BPEMEHHU U NMPHOBLT
B Xabaposck (UTC+10) B 11 u 50 Mmun o mectHoMy BpeMenH. Ckosbko 0611 B monére camonér? (UTC - BcemupHOe
BpeMsl)

5. «3emna-Mapcy. Ceer npoxonut paccrosiaue ot ConHna no 3emin B cpenreM 3a 500 ¢, a ot ConHna 1o Mapca B
cpeaneM 3a 750 c. A 3a xKakoe BpeMsl CBET MPOXOAUT OT 3emiuu 10 Mapca? OpOuTHI TUIaHET CUUTATh KPYTOBBIMU H
JIeXKAIIMMU B OJJHOM IIJIOCKOCTH.

6. «@omony. N3BecTHO, YTO POTOH (KBAHT, T.€. YaCTUIA CBETA), BOHUKINNHK B nieHTpe CosHna, 1o0upaercs 0 ero
MOBEPXHOCTH Yepe3 30 MUJUTMOHOB JIET Mociie CBoero poxkaeHusi. OIeHNTe CPETHIOK CKOPOCTh NepeMelieHus (hoToHa
o1 nneatpa CotHIIa 10 TOBEPXHOCTH, €CITH U3BECTHO, uTo paauyc Comama mpuMepHo B 200 pa3 MEHBITIE pacCTOSHUS OT
Comama mo 3emin, a paccrostHue oT moBepxHocTH Conaiia 10 3emun poToH npeomoneBaeT 3a SO0 cekyHI.



XXVI Beepoccuiickasi 0 TMMIHAIA HIKOJIBLHUKOB 10 acTpoHoMun 2018-2019 yue6nslii roa
XVI onmuMnuana mo aCTpOHOMHHM M KOCMOHABTHKE IIKOJIbHUKOB ropoaa Kanxyru
| IKOIBbHBIN 3TAN 10 KJIACC

|. 3HakomMcTBO ¢ KOH(pUrypanuei co3Be3auil

1. Ha pucynke (puc.l) mokazaHo U300pakeHHE HEKOTOPBIX
CO3BE3/IMI U3 CTAPUHHOTO 3BE3HOrO aTjaca.

(2 6anna) Kak Ha3pIBaeTCs CO3BE3/ME, PACIOIOKCHHOE II0
HEHTPY WUTFOCTPAIUU?

(4 6anna) Kakue co3Be3nus PacHOOXKEHBI Ha DKJIMIITHKE
CIpaBa M CJIeBa OT IICHTPAILHOTO CO3BE3AHs?

(2 6anna) Kakumu SIBISIOTCSA 3TH CO3BE3AMs (BUIAUMBIMU 110
HOYaM BECh TIOJl, BHIUMBIMH HCKOTOPYIO 4YacTh TIoja,
HEBHJIUMBIM) 111 HaOmonaTens B Kamyre?

1. OTBeTbTE Ha BOPOCHI (Kadicoblii sonpoc no 8 6ann0s).

2. Ha pwuc.2 mokasaH pHCYHOK, cAenaHHbli B 19 Beke
actpoHoMoM OamyHzaoMm Baiicem. Kakoe acrpoHommueckoe
o S — coObITHe 3anevatieHo Ha HEM? (3 6anna) Kakue cos3Be3nus
L roraon == | usobpaxensl Ha pucyHke? (3 6amia) B kakyio CTOpoHY
Puc. 1 TOPU30HTA JOJDKHBI OBUIM CMOTPETh HaONIOAaTeNH, 4TOObI
YBHJIETh M300paKEHHOE HA PUCYHKE sIBJICHHE (HAOJIOACHUS BEJIUCh B CEBEPHOM mouymiapuu 3emiun)? (2
banna)

3. Kakomy COOBITHIO B HICTOPHH KOCMOHABTHKE IMOCBSIIEH 3HAYOK, N300pakEHHBIN Ha puc.3?

Puc. 3

I11. Pemmure 3agaun, nosicHsisi pelieHue paccy:kaeHusiMu (no 8 6anios 3a 3adauy).

4. «JIyna u Mapc». Cset npoxoaut paccrosiuue oT Comana 10 3emuu B cpennem 3a 500 ¢, a ot ConHia 1o
Mapca B cpenneM 3a 750 c. A 3a kakoe BpeMs CBET IPOUIET paccTosiHMe 0T Mapca 1o 3emiu, korna Mapc
Ha HeOe BueH paaoM ¢ JIyHoii, koTopas BUAHA B IEPBOM YeTBepTU?

5. «Bmopoii kocmonaem» I'epman CtenanoBuy TUTOB — BTOPON COBETCKMI KOCMOHABT, TIEPBBIM COBEPIIIHIT
JUINTETbHBIA KOCMUYECKUH MONET, npojokaBmuiics 1 cytku 1 yac u 18 muHyT. OLieHUTe CKOJIBKO BUTKOB
BOKpYT 3emun caenan TUTOB Ha KocMUYecKoM Kopabie «BocTok-2». Opouty kopaliast IpUHATH OJIM3KON K
KpyroBoii u npoxoausiueii Ha BbicoTe 200 KM HaJl MOBEpXHOCThIO 3eMin. Pagnyc 3emiu npuHATh paBHBIM
6400 kM, Macca 3emmn 6-10% kr, rpaBUTallMOHHAs ocTosiHHAsA G = 6,67-10 Y- Mk,

6. «/[6e 36e30b1». JIBe 3Be3BI NMEIOT OJMHAKOBYIO Maccy M YIJIOBOW paauyc MpH HAOIIOJCHUH C 3eMIIH.
[Ipu 3TOM nepBas 3Be37a HaXOIUTCS BABOE Aaiblie BTOpoi. Kak coOTHOCSTCS cpeiHNe IIOTHOCTHU 3BE377

1
! 90°
1

Yenoeoii paouyc — yeon, noo komopvim 6uoeH JUHelHbll
paouyc mena.

3Be311a a - y2no8oil paduyc 36e30bl

Semist



XXVI Beepoccuiickasi 0JTMMIHAIA HIKOJILHUKOB 10 acTpoHoMuM 2018-2019 yuednslii rog
XVI onmuMnuana mo aCTpOHOMHHM M KOCMOHABTHKE IIKOJIbHUKOB ropoaa Kanxyru
| KoIBHBINA 3TAN 11 KJIACC

l. 3HaKOMCTBO ¢ MOABUKHOM KAPTOii 3BE31HOI0 Heda

Jletom n ocensto 2018 roxa MoxHO OBUTO HAOMIOAATE OJTHY M3 SPKUX KOPOTKONEPHOINIECKHX KOMET - KOMETY
21P/[Ixakobunu-Llunnepa. B Tabnuiie nprBeAeHbI SKBATOpUANILHBIE KOOPAUHATHI KOMETHI HAa HEKOTopble AaThl 2018
roja u e BuANMas 3BE3IHAS BEIMUHMHA.

naara BUAMMAsI
ITo moaBMXHOI KapTe 3BE3HOTO HEDA OmpeIeTnTe: npsamoe CKIIOHEHMHE 3Bé3THAN
a. (4 6anna) B KaKOM CO3BE3IMH HAXOIMIACH KOMETa BOCXOKICHHE BeMYMHA
B TIEPHOJ MAKCUMAIBLHOTO OJiecka 22 aBrycra 03" 39" 60° 33’ 76M

0. (2 6anna) MOXHO JH OBUIO YBHIETH KOMETY — —— ’ -
HEBOPOPYKEHHBIM TTIa30M? 30 asrycTa 04”45 51°30 73

B. (2 6anna) B kakoe Bpems (Beuep, HOub, yTpo) | 11 cenrsabps 05" 50" 32°26° 71"
JyduIe BCero ObLI0 HAGMIOAATh KOMETY B HEPHOA | 23 ceHTsbps 06" 31™ 12°01° 73"

MaKCUMaJIbHOU SPKOCTH?
I1. Kaneiizockon mo acTpoHOMHHU M KocMOHaBTHKe. OTBeThTE HA BONPOCHI.

2. (8 bannos) Kakoe u3 mepedrCIICHHBIX CO3BE3/IUIA SIBIISICTCSI JIMIIIHUM B criucke: bonbinas Mensenuna, [IpakoH,
Jlupa, FOxusiii Kpect, Jles, [lepceil. OTBeT nosicHuTe.

3. (8 6annoe) OnHa U3 COBpEMEHHBIX HAYYHBIX MTPOTPaMM OCBOCHHs JIYHBI Mpe/moaract oCTpoOiKy oOuTaeMoit 6a3bl
U pajuoTeNecKona Ha e MOBEPXHOCTU. ['7ie Jydie pacHoOoXUTh PAagMOTENeCKON Ul HaOuoAeHHs OObEKTOB
JMANEKoro KocMmoca (IyJIbCcapoB, TaJaKTHK, KBa3apoB W JAp.) HA BUANMON WM oOpatHo# cropoHe JIyHber. OTBeT
obocHyiiTe.

I11. PemnTe 3aga4n, NOSICHSISI pellieHue paccy:xaeHusiMu (no 8 6annos 3a 3adauy).

4. «Habnwoenue 36630». KpynmHbsIM TellecKoNaM JOCTYITHBI 3BE3/bI, B MUJLTHAP]] pa3 Oosee ciiadble, YeM 3BE3bI,
JIOCTYITHBIE HEBOOPYKEHHOMY T1azy. KakoBa ux 3BE3qHas BenmnanHa?

5. «Kopuuneewtii Kkapaux». YCKOpEHUE CBOOOJHOIO MAaJCHHUS Ha IMOBEPXHOCTH KOPUYHEBOTO Kapiuka B 10 pa3
Oonbiie, yem Ha 3emJie, a mo Macce oH B 20 pa3 npeBocxoaut FOmurep. Haiinute cpeqHIO0 MIOTHOCTE KOPUYHEBOTO
kapinuka. Macca 3eminu 6- 10° kr, panuyc 3emin 6400 kM, rpaBuTanMoHHas nocrosiHHas G = 6,67-10 MH-m/xr.

Ilnanera | boabmasi| Macca B Paanyc ILaor Ilepuon Ilepuon HaxksoH 3xBaTOpa
NMoJyoch | Maccax KM paguychl | HOCTb, BpallleHus oOpameHus K IJIOCKOCTH
3emun 3eman r/em’ BOKpPYT ocu | BOKpYr CosiHIa | OpOUTHI, IPagychl
Mepkypuit | 0.3871 | 0.05271 | 2439.7 | 0.3825 5.42 58.646 cyt 87.97 cyt 0.00
Benepa 0.7233 | 0.81476 | 6051.8 | 0.9488 5.20 243.019 cyr* 224.70 cyT 177.36
3emutst 1.0000 | 1.00000 | 6378.1 | 1.0000 5.52 23.934 gac 365.26 cyt 23.45
Mapc 1.5237 | 0.10745 | 3397.2 | 0.5326 3.93 24.623 gac 686.98 cyT 25.19
HOmmrep 5.2028 317.94 | 71492 11.209 1.33 9.924 gac 11.862 net 3.13
CatypH 9.5388 | 95.181 | 60268 | 9.4494 0.69 10.656 yac 29.458 net 25.33
Ypan 19.1914 | 14.535 25559 4.0073 1.32 17.24 gac* 84.01 ner 97.86
Hentyn 30.0611 | 17.135 24746 3.8799 1.64 16. 11 gac 164.79 ner 28.31

* - 0OpaTHOE BpallEHUE.

4
06vém wapa onpedensiemcs no gopmyne V = 3 R®

6. «lIyna u menecxkony. OUeHHUTE, C KAKOTO PACCTOSHUS ObLia
cnenana Qororpadus (puc. 1). Poct uenoBeka npuHATH paBHBIM
1M 80 cM. YruoBoit nuametp JIyHsl cuurats paBHbIM 0.5°.

Puc.1 JIyHa u teneckon




