3AJIAHUSI
BCEPOCCHUMCKOM OJIMMITHA IbI IIKOJIbHUKOB
IO ACTPOHOMMH
2017 — 2018 yu. r.

(MYHULMTAJIBHBINA DTATI)

7-8 kiacenl

[Taccaxxup moesna BUOUT B OJHOM OKHE Benepy, a B mpotuBomnosioxxHoM - Jlyny. B
Kakoi mpumepHo (aze Obuia JIyHa?

Kocmuuecknit 3001 «Poszerray, nccnepoBasmuid kometry YUypromoBa — ['epacuMeHko,
OOHapyXWJ, 4YTO KOMETa B CpPEJHEM EXECEKyHJHO HCHapseT B MPOCTPAHCTBO
IIPUMEPHO CTakaH BOAbI. CuMTas, 4To KOMETa IMPAKTUYECKH IOJHOCTBIO COCTOUT W3
BOJIbI, OLICHUTE, KaKOE BPEMsI OHa ele OyJeT CYyLIeCTBOBaTb, €CIM Macca KOMETHI
1013 kr.

Ha kaxoii mnanete ConmneuHoi cuctemsl "3amonspre” (006JacTh MIIaHEThI, HA KOTOPOM
BO3MOXXHBI TOJISIPHBIE JHU U TOJSPHBIC HOYHM) 3aHMMAaeT HAWOOJBIIYIO TUIONIAAb?
OO06ocHyHTE OTBET.

[lepen Bamu ¢otorpadus npmwkenus JIyHbl, cielaHHas HEMOABUKHOM Kamepow.
N306paxeHus ObUIM MOJIyYEHbI B TEUEHUE OJIHOM HOUM, U3MEHEHUE MOJI0KEeHU JIyHBI
BBI3BAaHO BpaIllEHUEM 3€MJIM BOKPYT cBoeil ocu. CpenHuil yrioBoi nuamerp JIyHBI
coctraBisieT 31 yrinoByro MHHYTY. OLiEHHTE BpeMs, NPOUIEANIee MEXAY BEPXHUMH
nzoopaxenusiMu JIynsl (momedensl nudpamu 1 u 2). Onpenenurte, BOCXOIUT WU

saxogut Jlyma Ha ¢otorpadun. OtBer oOocHyiTe. (OTBeT 06€3 000CHOBAHMS
otiennBaetcs B () 6aos.)
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Ha xpato nucka ConHua oOHapyskeH npoTyOepaHel, yIIIoBo pa3Mep KOTOpOro paBeH
1’. OLIeHHUTE €ro JIMHEWHBIE Pa3MEPBHI.

[ITapoBoe 3Be3qHOE ckorenne M13 cocrout n3 100 TeICAY 3BE34 M MMEET AUAMETP
okoso 150 cBetoBbIX JeT. OLIEHUTE CPEIHEE PACCTOSHUE MEXKIY 3BE3JaMH B 3TOM
CKOILJICHHU.

Ha kakoit MakCMMaJIbHOM M Ha KaKOW MUHHUMAaJIbHOW BBICOTE MOYKET HA 36MHOM IIape
MPOUCXOUTh BepxXHss KyiabMmuHanus Beru? Cximonenue Berm & = +38°. Ha kakux
IUPOTAX MPOUCXOAT 3TH KyJTbMUHAIIAH ?

Kocmuueckoe wmex3BesmHoe oOnako wumeer pasmep 100 a. e. u  cpeaHIon
konnenTpamyo 10° cm3. KoHueHTpanus MoleKys BOABI B 3TOM OOJIAKE COCTABIIAET
10° ot cpenneit. Kocmuuecknii kopabib OpoONETaeT 4epes3 3TO 00JIAKO MO IPSAMOM CO
CKOpOCThI0 50 KM/C. DKuNax KopalOis pemus MOMOJTHUThL OOPTOBBIEC 3amachl BOJBI,
PacKpBIB CHApY U KOpaOJIsl CrieruaabHyo JIOBYIIKY auameTpoM 10 M. 3a kakoe Bpems
yaacTcs cobpaTh STOM JIOBYIIKOM TOHHY BoAbI? Macca Mosexkyisl Bogasl 3 + 102 1,

B 11ByX OIMHAKOBBIX TalaKTHKaX BCHBIXHYJIU JBE OJWHAKOBHIE CBEPXHOBBIE THUIIA
SN Ia, mpuyem B makcuMyme OJjiecka BHIMMAasi 3BE3/IHAs BEIMYMHA CBEPXHOBOH B
MEePBOM TalaKTHKE OKa3aiach paBHOU +15™, a cBepxHOBO# Bo BTOopoit — +17™. Kakas
13 TaJlaKTUK HAXOAUTCA Aaybliie oT 3emin? HalauTe OTHOIIEHUE PACCTOSHUMN 10 ATHUX
rajlakTuKk. HacKoIbKO 3BE3MHBIX BEIMYUH OTIWYAIOTCA CyMMapHbI€ BHIUMBIC
3BE3IHBIC BEIMUMHBI 3THX TATAKTHK?

Ceerumocts Comnna cocraiaser 4-10%° Br. Uemy paBHa CTOMMOCTH COIHEYHOTO
U3JIyYEHUs, MaJarolero Ha 3eMill0 3a rof, €ClIM CUUTaTh, YTO COJHEYHAsi SHEprus
TapuUIUPYETCs KaK dIEKTpodHeprust — 1o 3 pyo. 40 xom. 3a KujmoBaTT-4ac?
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7. Kopabnp 1uibIBeT BIOJB MepuanaHa. MOpSK IMpH TMOMOLIM CEKCTaHTa H3MepseT
BbicOTy [lonsipHO# 3Be3/bl. 3a CyTKM €€ BbhIcOTa m3MeHunach ¢ 55° no 45°. C kakou
CKOPOCTBIO TUIBIBET KOPaOjb U B KaKyl0 CTOPOHY, €CJIM CUMTATh, YTO €ro CKOPOCThH
MOCTOSIHHA?

8. Ilepen y4yeHbIMH TIOCTaBJICHA 3ajladya WU3y4YEHUS TPYMIBI COJHEYHBIX IMSITEH BOJIU3U
COJIHEUHOTO 3kBatopa. OIeHUTE BBICOTY, HA KOTOPOM JOJKEH paboTaTh CITYyTHHK,
4yTOOBI COJHEYHBIEC MATHA OBUIM JTOCTYHHBI JUisi HaOMtoJeHUsl MocTosiHHO. [lepuon
BpamieHua CoJIHIA Ha 53KBaTOpe MNpUHATH paBHBIM 30 cyTtkam, paauyc ConHua
7*10° k™.

9. Ins yrouHeHuss mnapameTpoB OpOUTHI Mapca Oblla TPOBEIEHA pPaJAMOJIOKAIUS
IJIaHEThl. MeXy MOMEHTOM OTIPABKU CHUTHAJIA C AHTEHHBI JAJbHEH KOCMUYECKOU
cBs3u (AJIKC) m MOMEHTOM mIpueMa OTPaKEHHOT'O M3IYyYEeHHUsS! MPONUIO 28 MHUHYT.
Ouenute yrinoBoe paccrostnue mexnay ComHiem nu Mapcom, cuuTasi, 4TO pacCTOSTHHE
(uneitnoe) ot ConHua no Mapca B monTtopa pasza OoJibllie, YeM pPacCTOSHUE OT
CoumnHiia go 3emMiIn.

10.bonpmiast momyock OpOUTHI BU3YAIbHON JTBOWHOW 3BE3/bI HAOMIOIAETCS C 3eMIIH MO/
yrioM 0.628", mepuosa obpamieHus: paBeH 60,55 rogam. Cuurasi mapajijgakc paBHBIM
0.0284", onpenennTe CyMMapHYIO MacCy ABOMHOM crucTeMBI B Maccax CoiHIa.
>

11.B 2057 roxy BmepBble COCTOsUIACh BbICAJKa KOCMOHABTOB Ha actepoun. s Takoin
MHUCCUU ObLT BBIOpaH acrepoun, ¢popma kotoporo map. KocMoHaBT oOoien ero mno
HKBATOPY 3a Mnoaropa yaca. OLEHUTE Maccy acTepouia, €CIu U3BECTHO, YTO CPEAHSIS
IUIOTHOCTh  aCTEpOMJa MEHbBIIE CpEeIHEHd IUIOTHOCTM 3eMJIM, a KOCMOHABT
NEPEBUTAIICS CO CPENHEN CKOPOCTBIO MEMIEX0/a.

12.Tlpu uccnenoBanuu 3Be3/bl, Toxoxkei Ha CoJIHIIE, OKa3aJloCh, YTO OHA SIBISETCS
nepeMeHHo. J[nsg  OOBSICHEHHMST OTOr0 OBUIM  BBIIBHHYTHI JIB€ THUIIOTE3BI:
a) IEPEMEHHOCTh CBSi3aHa C TSATHOM Ha IOBEPXHOCTU Bpalllaroleecs: 3Be3[bl; 0)
MEPEMEHHOCTh BbI3BAaHA HM30TEPMUUYECKUM pACIIUPEHHEM U CXKATHEM 3BE3JIbl.
OrneHnTe, Ha CKOJBKO IMPOIEHTOB MOTYT OTJIMYAThCS MAaKCUMaJIbHO W MHUHUMAJIBLHO
BO3MOKHBIC PaJIMYChI 3B€3]Ibl B paMKax BTOPOM TMIIOTE3bI, €CJIM U3BECTHO, YTO MepBas
TUIOTE3a TAKKE KOJIMUYECTBEHHO COTIIACYETCS C IAaHHBIMU HAOJTFOICHHM.
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CounHile emie Ha MPOTSHKEHUU S5 MUJUIMAPOB JIET OyAET CBETUTh KakK 3Be3/a IIIaBHOU
MOCJIEIOBATEIBHOCTH, MOCTENEHHO YBEJIMYMBas CBOKO CBETUMOCTh Ha 10% Kaxablid
muumapa Jsier. Onpenenure cBeTuMocTh CoONHIIA Tepes] MPEeBpalIEeHUEM €ro B
KpacHBI THTaHT (B €MHUIIAX COBPEMEHHOW cBeTHMOCTH L¢). Kak manexo caBuHeTcs
30Ha KMU3HMU (30Ha obutaemoctu) B CosHEUHOHM cucTeMe K KoHIy ku3HM CosHia?
[IpuHATH TEKyLIME TpaHULBI 30HBI ku3HU 0.8 — 1.1 a.e.

Ornenure BeMUMHY aTMOC(HEPHOTO JIaBlIeHUs Y TOBEPXHOCTH Mapca, eciiu U3BeCTHO,
yTo Macca ero atmocdepsl B 300 pa3 MeHble, yeM Macca atMmocdepbl 3emid, a
panuyc Mapca npuMepHO B 2 pa3a MEHbIIIE pajinyca 3eMJIu.

Kopabnp mibiBeT BHOAL MepuanaHa. MOpSiK NpU TMOMOIIM CEKCTaHTa H3MEPSET
BbICOTY [lomsipHO# 3Be3nbl. 3a CYTKH €€ BhicoTa M3MeHunach ¢ 55° no 45°. C kakou
CKOPOCTBIO IUIBIBET KOpaljb U B KAaKyK0 CTOPOHY, €CJIM CUMTATh, YTO €r0 CKOPOCTh
MOCTOSIHHA?

HpI/I HCCIICAOBAaHNN 3BC31bI, MOXO0XKEH Ha COJ'IHI_[C, OKas3ajJdoCh, 4YTO OHa ABJIACTCIA
HGpGMGHHOﬁ. I[HH OOBSCHEHUS DJTOro OBLIH BBIIBUHYTBI  IBC  THIIOTC3LI:
a) INEPEMCHHOCTb CBs3aHa C IIITHOM Ha IIOBCPXHOCTHU BpallaromiecCsa 3BC3bI;
6) MNEPEMCHHOCTb BbI3BaHA H30TCPMHUUYCCKUM PACIOIUPCHUCM M CKATHCM 3BC31LI.
OHCHI/ITC, Ha CKOJIBKO IMPOOCHTOB MOI'yT OTJIMYAaTbCAd MAKCHMAJIbHO MU MHWHHMAJIBbHO
BO3MOKHBIC paanyChl 3BC3/1bl B paMKax BTOpOfI T'MIIOTE3bI, €CJIN U3BCCTHO, YTO IICpBad
I'AII0TE3a TAKKC KOJIMYCCTBCHHO COIIaCyCTCsa C JaHHBIMU H&6J’IIOI[€HPIIZ.

Mexnay nBymsi MOCIENOBATEIbHBIMU COMMKEHUS HEKOTOporo oobekta CoaHeYHOU
CUCTEMBI ¢ 3emiiei MpoXoauT poBHO 3 roga. C KakKuM MEPUOJOM ITOT OOBEKT MOKET
obpamarbcst BOkpyr ComnHia?

B cBoe Bpems Ui M3MEpeHMS YIJIOBBIX Pa3MEPOB 3Be3] Oblaa MpeIokKeHa Hies
MCIIOJIb30BAaTh MOMEHT Haudasa MOKPbITUS 3B€3/bl JIyHOM. BMECTO HEMOCpEICTBEHHOTO
MU3MEpPEHUST YIVIOBOTO JHaMeTpa JUCKA 3BE3/bl MOXKHO HU3MEpPUTH BpPEMs, B TCUCHUE
KOTOPOTO JHMCK 3Be3Nbl OyneT mepecekarh kpad aucka JlyHwl. s BBITOJHEHUS
TaKOro HMCCJIEJOBAHUS ACTPOHOM TOATOTOBUJ TEJIECKON C BBICOKOCKOPOCTHOM
kamepoi, aenaromierd 300 CHUMKOB B ceKyHAYy. CMOJKET JIM aCTPOHOM, HCIOJIb3YS 3Ty
TEXHUKY, HM3MEPATHh YIJOBBIE pa3Mepbl 3BE3J, €CIU HU3BECTHBI MaKCUMAJIbHBIN
YTII0BOM pa3mep 3Be31bl mpumepHo paser 0,00177



