XXXI Beepoccuiickasi 01MMIIMALA IKOJILHUKOB MO0 aCTpoHOMIH, 2024 T.
PernonanbHbIf 3TAIL

9 kaacc. 3aganus

1. B onHoil u3 cepuii mynbTcepuana «DyTypama» riaBHbIe repoud BO Bpemsl BuzuTa Ha JIyHy
MoTaJId B CJIOKHBIE OOCTOsITeNbcTBA. OKa3aBIINCh HA JTHEBHOW cTOpoHE JIYHBI, OHM 3aMeTHIIH
CTPEMUTENBHO MPUOIMKAIOMINICS TEPMUHATOP — JMHHIO pa3fena IHA W HOouu. Tak Kak repou
00sTHCh, YTO HA HOYHO cTopoHe JIyHBI OHU 3aMEpP3HYT, TO UM HE OCTABAIOCh HUYETro, Kak yoerarb
OT TepMUHATOpa. /[Ba MyTeleCTBEHHUKA, PACOJ0KEHHbIE HA OTHOM Mepuauane JIyHner B 100 kM
JpyT OT Apyra, OeryT KaXIblii BAOJb CBOEH Mapajuleid, BCE BpeMsl OCTaBasCh HAa TEPMHUHATOPE.
[Ipu sTom omuu u3 HUX OexutT Ha 0.10 M/c OwbicTpee, yeM apyroi. OmpenenauTe MHUPOTHI IBYX
nyTeniecTBeHHUKOB. Penbed Jlynbl He yuuthiBath, CONHIIE HAaXOAWUTCS B IUIOCKOCTH 3KBaTOpPa
JlyHsI.

2. 3Be3na Bera (o = 18.54, 6 = +39°) B HEKOTOPOM IyHKTE€ B HEKOTOPHI MOMEHT BpPEMEHHU
MIPOXOIUT KYIbMHHAIINIO, IPH 3TOM OHa oka3biBaeTcs Ha 10° Beie, uem 3Be3na Kanomyc (o = 6.54,
S = —53°), 00e 3Be3bl PACMOIOKEHBI HaJ TOpU30oHTOM. OmnpenenuTe MUPOTY TOUYKH HAOIIONCHHUS.
Pedpakuuto cBera He yUUTHIBATD.

3. Bokpyr 3Be3nsl ¢ paauycom 0.64 paguyca Conaia u remmneparypoit 3850 K mo kpyroBoit opoute
¢ pamumycom 0.3 a.e. oOpamiaercsi KyOMUeCKMH KOCMHUYECKHI ammapar, ofHa TpaHb KOTOPOTO
MpEACTABISIET CO00M KBaJpaTHYIO COJHEUHYI0 Oatapero ¢ amHou ctopoHsl 40 cm, ee KIIJI paBen
15%. Anmnmapar pomkeH OblT JBUraTbcsl Tak, 4ToObI Oarapes Bcerma pacroiarajiach
MEPIICHANKYSIPHO HANpPaBICHUIO Ha 3Be3dy, oOecreunBasi MaKCHMAlIbHOE HSHEPrOBBIICIICHHE.
OnHako B HEKOTOPHIF MOMEHT BPEMEHH CHCTeMa OpPHEHTHPOBaHUs ammaparta counack. [Ipu xakom
MaKCHMaJIbHOM YTJIe TIOBOPOTa OCH Oaraper OTHOCUTEIHHO MPABUIBHOTO TOJIOKEHHS aliapar emie
CMOXET (YHKIIMOHUPOBATH, €CITU sl pabOThI €ro NprudopoB HeoOXoauMa MOIITHOCTh 20 BT?

4. 3Be3na 15™ obpaiaercs BOKPYr TEMHOTO OOBEKTA 3HAYMTEIBHO OOJBINEH MacChl IO KPYTrOBOM
opbute. ['ennonieHTpuYeckoe COOCTBEHHOE ABUKEHHUE 3BE3/IbI MEHSETCS ITUKINYECKH C TIEPUOOM
60 I5er, mpu 3TOM €ro MUHHMAalbHOE 3HaueHue 1o moxymo coctaBmser ot 0.030"/ron, a
MakcumanbHoe 0.050"/rox, HanpaBiIeHnEe TeTUOLEHTPUIECKOT0 COOCTBEHHOTO IBM)KEHUS MTPU 3TOM
OCTaeTCsl MOCTOSTHHBIM. [ erorieHTprIecKas JiydeBasi CKOpocTh koieodnercst ot 10 km/c 1o 50 xm/c
TEM >K€ MEePUOIOM, TaKKe He MEHsisl HampaBieHus. Haiinure cBeTUMOCTh 3BE3[bI U MacCy TEMHOTO
o0bekTa. Mex3Be3THOE TOTIONICHHE CBETA HE YUNUTHIBATD.

5. Ompenenute MakCUMaJbHYI MPOAOJKUTENBHOCTh MOKPbITUS JIyHOW mIaHEThl BMecCTe C
4acTHBIMU (ha3aMu Ipu HAOMIOAEHUH Y TOPU30HTA ¢ nostoca 3emin. [ Kakoi IIaHeThl U B KaKoH
KOHQUrypaluuu JOCTUraercss 3ToT MakcuMym? Cuurtarh, 4yTo opOuTHl muiaHeT Bokpyr CosHua u
JlyHel BOKpyr 3eMiM KpYroBble M Bce JeKaT B OfHOM IuiockocTH. ITomexu or ConHua npu
HaOJI0IEHUN HE YUUTHIBATb.

6. [Tepen Bamu —3Be3aHas kapTa (OTACIBHBIN JIMCT) C PACCESIHHBIM 3BE3HBIM CKOTLICHUEM [1mesipt
B co3Be3nuu Tenbia. Ha kapre Takyke HaHECEH OTPE30K, COOTBETCTBYIOLIUI ATMHE paBHO B | IIK Ha
pPacCTOSIHMM CKOTUICHHS (CUMTAaeM, YTO BCE 3BE3/Ibl CKOIUICHMS yHaJeHBbl OT HAC Ha OJIIMHAKOBOE
pacctosiaue). Mcxons U3 3T0oro, onpeaenure, CKoiabKo 38e31 B [lnesnax mMeroT CBETUMOCTD OOJIbIIIe
550 conneunsix. Cuuraiire, yto [Inesgam nmpuHaaie)KaT BCe 3BE3/bl, TOMABIINE HA KaPTY.
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1. B tpex roponax ymepennoro mnosica 3emnu A, B u C 3Be3na X HaOnroganaces OJHOBPEMEHHO Ha
oJlnHaKoBO BeicoTe 87.0° rpagycoB. ACTpPOHOMHMUYECKHUE a3UMYThI 3B€3/1bI X B 3THUX ropojax Obuin
paBHBI COOTBETCTBEHHO 144°, 24° n -96°. Onpenenure ropu30HTaIbHbIE KOOPAUHATHI 3Be3/1bl Y B
roponax A u C, koraa oHa HaOIrOAaeTCsa B 3eHUTE B Topoje B.

2. B Tekymuii MOMEHT MOIY/lbh Pa3HOCTU TEIUONEHTPUYECKUX MOJTOT 3eMJIM M acTepoujaa
coctaBisieT 90°. Ckoibko BpEeMEHHU MPOMAET 0 3amaJHON KBaJapaTypbl aCTEPOHIa, €CIIM TEKYIIee
pacctosiHie OoT 3eMuid 10 actepouna B 1.29 pasa mpeBblllaeT pacCTOSHUE MEXKIYy HUMH B MOMEHT
KBagpaTypbl? OpOUTHI 3eMJIM U acTepOoUa CUNTATh KPYTOBBIMH H JIEKAIIUMH B OIHOW TJIOCKOCTH,
ABWIKCHUC aCTCpOnaa NPOUCXOAUT B TOM JKC HAIIPABJIICHHUU, YTO U IBUKCHHC 3emin.

3. KomerHoe sipo pagmycoM | kM u miotHoctbio 0.5 r/cM’, JBHTaBIIeecs MO MapabOIMdecKoi
TpaeKTopuu oTHOCUTENbHO CONHIIA B TNIOCKOCTH SKIIUNITUKYA HABCTpedy 3emiie, ymaao Ha BUTUMOE
nostyapue JIyHbl, BRICBETUB B ONTHYECKOM Juaria3one crnekrpa 10% sHepruu cBOero majcHus B
TeueHue OfHOM MHHYTHL. Bo ckombko pa3 crana sipue JlyHa B HeOe 3emiuu B 3T0 Bpemsi? OpOuUTHI
3emun U JIyHBI cCUUTaTh KPyroBbIMH, Ma/IEHUE MPOU30ILLIO B OJHOIYHHUE.

4. Kocmuueckunii ammapar Gaia O4eHb TOYHO OIpEAeiseT YITIOBbIE paccTosHus Ha Hebe. OH
HaXOJIUTCS HAa MPOJIOJDKEHUHU OTpe3Ka, uaymiero ot CoiHia k 3emie, Ha pacCTOSIHUU 1.5 MUIMOHA
KIWJIOMETpOB 3a 3emiiei. B xome paboThl anmapar u3MepseT yIJIOBO€ PacCTOSTHUE MEXIY NaJIeKUM
kBazapoMm «OTMOpHBI» (Mapalakc o0beKTa paBeH HyM0) M 3Be3noi «Mccmemyemas», koTtopas
HaxOJHUTCS B pailOHEe CEBEPHOTO MOJIt0ca IKIUITUKHU. B 1Ba MOMEHTa rojia, KOTia CEBEpPHBIN MOJIOC
sknuntuky, Comaine, 3emis U 00bekThl «OmopHbIi» U «Mccnemyemas» HaXOIUIUCh B OTHOM
MJIOCKOCTH, OBUTH TOJTYYEHBI PE3yJIbTaThl YIIIOBBIX paccTossHuil: 154.67854647° u 154.67855273°.
Haiigute paccrosinue 1o «ccnemyemoin» u ee aOCOMIOTHYIO 3BE3HYIO BEIUYHHY, €CIH BUANMAS
3Be3iHas BeanurHa paBHa 14.0™. Mex3Be3HbIM IOIIOMIEHHEM IPEHEOPEYb.

5. Ompenenute MakCUMaJbHYI MPOAOKUTENBHOCTh MOKPbITUS JIyHOW mIaHETHl BMECTE C
Y4acTHBIMU (ha3aMu Ipu HAOMIOAECHUH Y TOPU30HTA ¢ nosoca 3emiu. [ Kakoi IIaHeThl U B KaKon
KOHQUrypaluuu JOCTUraercss 3ToT MakcuMym? Cuurtarh, 4yTo OopOuTHl muiaHeT Bokpyr CosHua u
Jlynsl Bokpyr 3emiM Jexar B oaHOM muiockocTd. Ilomexum or ConHua mnpu HaOIIONeHUH HE
YUUTBIBaTh, OPOUTY 3€MJIM CUUTATH KPYTOBOM.

6. Ilepen Bamu Qotorpadus (HeraTwB, OTACTBHBIN JIUCT), CleNaHHas ¢ Mapcoxona Perseverance
2 ampens 2022 ropa. Ha otorpaduu 3anedarneno 3armenue ConHua ciyTHUKoM Mapca @obocom.
Hcnons3ys nannyo (ororpaduio, OnpeiennTe:

1) Bricoty CounHila Haji TOpU30HTOM B MOMEHT (hoTorpaduu (pedpakiuel mpeHeodpeub);
2) MectHOe cofHEeUHOE BpeMs (10 MapCHUaHCKOM LIKalie, COJHEYHbIE CYyTKHM Ha Mapce aensitcs
Ha 24 yaca aHaJIOTUYHO 3€MHBIM).

Cuwuraiite, 4TO MapcoXoJ HaxoIWics Ha ’KBaTope Mapca, a opouta @oboca JEKUT B MIOCKOCTH
skBaropa Mapca. Opoutsr Mapca n ®oboca cunrars kpyropeiMu. @oboc umeet hopmy, OIH3KYIO K
TPEXOCHOMY 3JUTUIICOMY, OOJIbIasi OChb KOTOpOro HampaBieHa Ha Mapc. Pasmepsr ®oboca
COCTaBIAIOT 26.8%22.4%18.4 kM.
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1. /IBa yemoBeKa pelIniM OTIIPABUTHCS B KPYTOCBETHOE IyTemiecTBrue. OHU HaYaau €ro u3
OJTHOM TOYKH Ha 3KkBarope 3emuin. [lepBblii MyTelIeCTBEHHUK OTIPABUIICS BAOJIb SKBATOPa, a
BTOPOM BHAyajie CMECTWJICSA BAOJb MEpUIMAHA OO HEKOTOPOM Mapajuyie]d C HEHYJIEBOU
IIUPOTOM, crenan o00poT BOKPYT 3eMJIM MO HEW M BEPHYJICS MO TOMY K€ MEpPUJIMaHy B
HAUaJIbHYI0 TOYKY NYyTEIIECTBUA. TaM OH BCTPETUJICA C MEPBBIM IyTELIECTBEHHUKOM,
3aBEPIIUBIIUM CBOW OJIMH OOOPOT B TOT ke MOMEHT. Ompenenure HIUpPOTY, JO KOTOPOM
CMECTHJICSI BTOPOM MyTemiecTBeHHUK. CuUuTaiTe, YTO CKOPOCTh IMYTEIIECTBEHHUKOB IIO
MOBEPXHOCTH 3e€MJIM MOCTOSIHHA U OJIMHAKOBA, 3EMJIK0 CUUTATh C(HEePHUUECKOM.

2. C 3emuu crapryetr kocmuueckuit annapar (KA), kotopslii coOupaercs uyuntb Benepy u
IOnutep. Buauane KA ornpasinsiercst kK Benepe mo sHepreTH4ecKy BBITOIHON opOuUTe, Jajee
U3y4daeT ee MUHUMYM 2 3eMHBIX roza. [locie 3toro oH nomxken ornpaButhes K IOnuTepy no
SHEpPreTUYecKu BBITONHOM opouTe. Ha MoMeHnT crapra mis nabmonarens ¢ 3emau KOmurep
Haxoautcs B coequuennu ¢ Comauem. Havinure:

1) Bpems, koropoe KA pomxen Oyner mpoBecTH psanoMm ¢ Benepoll, mpexae yem

craproBath Ha FOnurep;
2) Yepes kakoe BpeMs nocie crapta ¢ 3emun KA okaxercsa Ha FOnurepe.

Bce opOuThI m1aHET CUUTATh KPYTOBBIMU U JIEKAIIUMH B OTHON TJIOCKOCTH.

3. Ilnanera oOpamiaeTcs BOKPYT KpacHOTO Kapiuka kiacca M5 mo KpyroBoil opOwuTe.
OceBoe BpalleHHe IUTAHETHI CHHXPOHU30BAaHO C €€ OpOUTalIbHBIM JIBHIKEHHEM, OCh
BpallleHUs] IUIaHEThl MEPHEeHIUKYJSIpHA IUIOCKOCTH OpOUTHL. Y opHOro ¢epmepa Ha
9KBaTOpE, T IIEHTpalbHas 3BE3a pacloiaracTcsi B 3eHUTE, €CTh MPUOOP, COCTOSIIUN U3
aOCOJIOTHO YEpHOro Iiapa C WACalbHOW TEIUIONPOBOIHOCTBIO M JuUamMeTpoM 2.5 metpa,
3aKOMAHHOIO B 3€MJII0 HAMOJIOBUHY, W TIpaldyCHHKa B wikane llenbcusa, 4Tto wu3MmepseT
Temneparypy 3Toro mapa. [Ipubop HarpeBaercsi OT MPSAMOro M3JIy4EHHUsS 3BE3/bl U OTIACT
TEIJIOBYIO SHEPIUIO C MOA3EMHOM YacCTH Iapa B IIOYBY C MOILIHOCTBIO 5.5 kBT, nmpu stom
NOKa3aHusl IpaJyCHHKA BCETNAa OJWHAKOBBI. J[pyrMX HMCTOYHMKOB HarpeBa Iiapa, KpoMe
U3ITyYEHUs 3BE3/bl, HET.

1) Haiigute nmokasanus rpagaycHuka B mkane [lenbcus.

2) OmpenenuTe pacCTOSHUE MEXIy 3BE3A0M U IUIaHeTOW, ecnu dpdeKTuBHAS

temrneparypa 3Be3751 2800 K, a paaunyc 38e3ab1 coctaisier 0.20 paauyco ComHIia.

[TornomenneM M paccestHUEM SHEPrUM H3Iy4YeHUs B aTMocdepe IJIaHEeThl MpeHeOpeb,
paccTOsiHUE NIPUBEIUTE B ACTPOHOMUYECKHUX €IMHULIAX.
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4. B nHactosiiee BpeMsi HEKOTOpasi 3Be3/la HaXoAuTcsi Ha paccrossHuM 5 nk ot ConHia,
MOCTENEHHO YAAISSCh OT HEro, a OTHOUIEHWE BEJIMYMH TaHINCHUUAJIBbHOW M JIy4eBOU
ckopocTH paBHO 2.5. UeMy OyleT paBHO aHAJIOTHYHOE OTHOIICHHE B MOMEHT, KOT/a
pacctosgHue Mexay 3Be3nod U CosHIeM okaxkeTrcsi paBHbIM 7.5 mnk? Kakoe paccrosinue
yCIEeeT MPOMTHU 3B€37a OT HACTOSILIETO BPEMEHU K JAHHOMY MOMEHTY? JIBM>KEHHE 3BE3]IbI
oTHOCUTENbHO COJIHIIA CYUTATH MPSIMOJIMHEHBIM U PABHOMEPHBIM.

5. OnpenenuTe MakCUMaIbHYIO IPOIOIKUTEIBLHOCTh NOKPBITHS JIyHON IUIaHEThl BMECTE C
gacTHBIMM (azaMu npu HaOmomeHun ¢ 3emid. s Kakod IUIaHETBI M B KakoM
KOH(pUTYypaluu JOCTHraercs 3TOoT MakcuMmyM? CuMTarh, 4YTO OpPOMTHI IUIAHET BOKPYT
Connua u Jlynel Bokpyr 3emun jexar B ogHoM miockocTu. [lomexu ot ConHua mnpu
HaOIIO/ICHUH HE YUUTHIBaTh, OPOUTY 3eMIIM CUUTATh KPYTOBOIl.

6. [Ipu momoII HEKOTOPOTO KPYITHOTO TEJIECKOMa U CreKTporpada MmoxyyeH CIeKTp OJHOTO
acTpodu3ndeckoro 00beKTa (pUCYHOK, OTAEIbHBIN nucT). [lomorute wucciaemoBarensM
OTpECNIUTh: TUIl ATOTO O0BEKTa, BUAUMYIO 3BE3JIHYIO BENUYHHY B (QUIBTpEe V, a Takxke
paccrositHue 10 oObekTa. Ha crekTpe ykazanbl jJabopaTopHbIE JIMHBI BOJIH HEKOTOPBIX
JUHHUM, a  CHeKTpajdbHas  IUIOTHOCTh  IOTOKa 3agaHa B cucteme CI'CD
(1 apr = 10" JIx). Cunrars, 4to AMamasoH V BKIIOYAeT B ceOs BCE M3ITyUeHHE OT 00BEKTa C
nuHamMu BosiH oT 4600 no 6400 anrctpem, u juist CosHLa B 3TOT AMana3oH nomnajaaetr 23%
SHEPI'UH €r0 U3My4CHHUS.
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