10 kjacc

1. YcaoBue. B tpex roponmax ymepenHoro mosica 3emsun A, B u C 3Be3na X HaOmonanach
OJTHOBPEMEHHO Ha OJMHaKOBOH BbIcoTe 87.0° rpagycoB. ACTpPOHOMHMYECKHE a3UMYTHI 3Be31bl X B
3THX TOpoJax OBUIM paBHBI COOTBETCTBEHHO 144°, 24° m -96°. OmnpenenuTe TOPU3OHTAIBHBIC
KoopauHaTHI 3Be3/61 Y B ropogax A u C, korza oHa HaOItogaeTcst B 3¢HUTE B ropoe B.

1. Pemenue. I1o ycnoButo 3a1aun Ml BUIUM, uto ropoaa A, B u C Haxogsrcs 01usko ApyT ApyTy B
MacmrTabax 3emiid, KOlb CKOPO OfHAa M Ta K€ 3Be3/a OJHOBPEMEHHO HaXOIWJIach TaMm BOIW3H
3€HUTa, BCEro B zx=3° OT Hero. bonee Toro, roposna pacnosnaraiTcs B yMEPEHHOM MOsCE, BIAIH OT
nontocoB. Torma Mel MokeM paccmarpuBaTh TpeyrobHUK ABC Ha mmockocti. OTMETHM Ha HEM K€
TOo4YKy X, U3 KOTOpO#i 3Be31a X B 3TOT MOMEHT BHJIHA B 3€HUTE. DTa TOYKA OyJET paBHOyAaIeHa OT
BEpLINH TPEYrOJIbHUKA.

Ham n3BecTHBI aCTPOHOMHYECKUE a3UMYThI 3B€3/Ibl X MpU HAONIIOACHUN U3 BEPILIKUH TPEYTOJbHUKA.
A3MMYT €CTb yroj MeXly HallpaBJICHUEM Ha IOT U Ha MPOEKLUIO 3Be€3/bl X HA TOPU30HT, TO €CTh Ha
TOYKy X Ha PHUCYHKE, OH OTCUMTBHIBAETCA MPOTUB 4acoBOW cTpenku. Ha mpumepe nynkra B Ha
PUCYHKE MBI BUJIUM, YTO 3TOT YIOJ PaBEH yIUIy C BEPLIIMHON B TOUYKE X OT HAIPABJICHUS Ha CEBEP K
HaIpaBJIEHUIO HA MYHKT HaOmoneHus (11t Touku B — yron A4g). Ilo ycnoButo 3amaun Mbl BUAUM,
YTO a3uMyThl OTIMYAIOTCA Apyr oT apyra Ha 120°. Takum oOpa3oMm, TpeyroibHuk ABC —
PaBHOCTOPOHHUH, a Touka X sBiIAETCS ero neHTpoM. O003HaYMM CTOPOHY 3TOTO TPEYTOJIbHUKA KaK

L.

3Be3na Y B KakOH-TO MOMEHT BpPEMEHH (HE 00sI3aTEIbHO COBIAAIONINNA C MOMEHTOM, OIMMCAHHBIM
JJIs1 3BE30bI X) OKa3bIBACTCA B 3CHUTC B ITYHKTC B, TO €CTh TOYKA MPOCKINHU HAITPABJIICHUS HA 3BC3AY
Ha IJIOCKOCTh PUCYHKa Y coBmagaeT ¢ Toukod B. YuuteiBas GIM30CTh BCEX MYyHKTOB, MBI MOXEM
3alucaTb, 4YTO 3CHUTHOC PACCTOSAHHUC Zy STOU 3B€34bI B TOYKax A u C oTtHOCHUTCS K 3CHUTHOMY
paccTOsTHUIO 3Be3/1bI X BO BCEX TPEX MYHKTAX zx KaK JJIMHBI COOTBETCTBYIOLINX OTPE3KOB:
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30echk MBI HCIOJB30BajM HM3BECTHOE CBOMCTBO PAaBHOCTOPOHHErO TpeyroiabHuka. OTcroga Mbl
MMeeM, YTO 3€HUTHOE paccTosiHue 3Be3Abl Y B Toukax A u C paBHO 5.2°, U BbICOTa COCTaBIISET
84.8°.

AHanoruuHo CACJIAaHHBIM BBIIIC PACCYXIACHUAM, a3UMYT 3BC3/IbL Y npu Ha6J'IIO[[€HI/II/I U3 TOUEK A U

C ectpb yron ¢ BeplIMHOM B TO4Yke Y OT HampaBlICHHs Ha CEBEp K HalpaBICHHUIO Ha
COOTBETCTBYIOIINM ITyHKT. /IJ1st roposia A MBI BUJUM, 4TO 3TOT YTOJl PAaBEH

ax=180°—a =180°— (30° — 4g) = 174°.
st ropona C a3umyT 3Be31b1 Y COCTaBUT
ac = aa + 60° =234° unu —126°.
1. CucremMa olleHUBaHHUS.
1 srtan — 2 OGamna. OOocHOBaHME, 4YTO TpU Topona oOpa3yrT Ha TMOBEPXHOCTH 3eMin
PaBHOCTOPOHHUH TPEYTONbHUK. EcCaM 3TOT (akT HE yKa3bIBaeTCS — OJTall HE 3aCUUTHIBACTCS,

OCTaJIbHBIC OIICHUBAIOTCS, MCXOIs M3 MX BBINOJIHEHUs. Eciu maHHOE yTBEp)KIeHHE Jenaercsi 0e3
COOTBETCTBYIOIIETO 0O0OCHOBAaHMSI — ATAN OLICHUBAaeTCs B 1 Oas.

2 oran — 2 Gayuta. OnpeseneHne BICOTHI 3Be311b1 Y B yHKTax A u B, Tounocts 0.1°.

3 stan — 4 6amna. OnpeneneHue a3UMyTOB 3Be3/bI Y B yHKTaX A u B (1o 2 6aina), TouHocTs 1°.

MaxkcumanbHas OolicHKa 3a pCHICHUC 3aJaHUS — 8 OayIoB.

2. YcaoBue. B Tekymmii MOMEHT MOMYJdb PA3HOCTH TEIUOIECHTPHUUECKUX JOITOT 3eMIIH H
actepousia cocrabisger 90°. CkoiabKkO BpEMEHHU MPOUAET A0 3alaJHOi KBaApaTypbl aCTEPOUIa, €CIIH
TEKyIllee PacCTOSHUE OT 3eMJIM [0 acTepousaa B 1.29 pas3a npeBbIIAET PacCCTOSIHUE MEXAY HUMH B
MOMEHT KBajapaTypbl? OpOuThl 3eMiIM M acTepouaa CUUTATh KPYTOBBIMH W JISKAIIMMH B OJTHOM
IJIOCKOCTH, IBUKEHHUE acTEPOUa MIPOUCXOIUT B TOM K€ HAIPABICHUH, YTO U JBIKEHHE 3EMIIH.

2. Pemienue. B ycioBun He cka3aHO HampsiMylo, KaKk UIMEHHO OTHOCHTENIBHO 3€MIIM PaCIIONOKEH
acTepou]l — OOTOHSET WM OTCTAaeT B CBOEM JBIDKeHHMH 1o opoute. [loaTomy motpelyercs
paccMoTpeTh 00a BapuaHTa PaclookKEeHUsI OObEKTOB.

[lycts a — panuyc opOUTHI acTepouaa, dp — paanyc 3eMHON OpOUTHL. PUCYHOK OCTpOEH B CUCTEME
0TCYeTa, BpalatoLIEicsl BMECTE C aCTEPOUIOM, TO €CTh OH TaM HEIOJIBH)KEH, a 3eMJIsl JOTOHSET €ro
B cBoeM Bparienuu. [lycth acrepous oOrouser 3emito (monoxenue 1), Toraa 3amaaHas KBajaparypa
HaCTyIUT BCKOPE IO X0y CHHOANYECKOTO MEPUO/A, 10 IPOTUBOCTOSIHUS aCTEPOUIA.
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3emns (1) 3emns (2)

AcTtepong

Paccrosuue A0 acTepornga B MOMCHT, KOIla pa3HOCTb I'CJIMOUCHTPUUYCCKUX HOJTOT, TO €CTh YI'OJI C
nentpoM B CoNHIIE MEXIy HAIpaBiIeHMIMH Ha 3eMIII0O M acTepoui, paBeH 90°, BBHIUUCISEM II0

teopeme [Tudaropa:
r=.la’+a .

Paccrosinue B 3anagHoi kBagparype OyaeT paBHO

[=.la’-a,.

OTHOILIIEHHE PACCTOSIHUHN €CTh

Jova _
ﬁ - 1.29.

OTcrona BeIpa3uM paguyc opOUTHI acTepoua:

2
_l’_
a’= &21; =, |————=2.00a.e.
1.29° -1
OlLieHUM CUHOIUYECKUI MepUO] acTepounaa:
1.5
T, _2°-1 =1.55 mer.

S: =
T-T, 2-1

Onpenennum, Ha KaKOW yroj T0JIKHA YMEHBIIMTHCS Pa3HULA T€IMOLEHTPUUECKUX JOITOT acCTEPOUIa
1 3emutd (M Ha KaKOM yroJl B CUCTEME OTCUETa aCTEPOUIa JOHKHA MTOBEPHYTHCS 3eMIIs):

Y =90° - arccos 22 = 30°.
a

Bpewmst, koTropoe moTpedyercst [uIs MPOXOXKIAESHUS JAHHOTO yTiia, €CTh 1/12 cHHOAMYEeCKOTo meproaa
u coctasut 0.13 roxa.

TenepL MMPEAIIOIOXKUM, YTO aCTCPOUJ OTCTACT OT 3eMiH 110 nponrore. Torma Pa3sHOCTb OOJIIOT

nowkHa m3MeHuThest Ha 180°+30° = 210°, u Ha 310 moTpedyercs 7/12 CHHOAMYECKOTO TEePHOIa WIIN
0.90 ner.
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2. CucreMa OoleHUBaHHUS.

1 sran — 2 Ganna. OnpeaeneHue paauyca opouTsl actepousa, Tounocts 0.02 a.e. [Ipu omubdke 10
0.05 a.e. BIcTaBisieTcs 1 Gam.

2 sran — 2 6amwna. OnpeneneHue CUHOIUYECKOro repuona actepouaa, TouHocth 0.03 roma. Ipu
omnOke 1o 0.06 roxa BeicTaBisseTcsa 1 Oaul.

3 stam — 2 Ganna. OnpeneneHue W3MEHEHUs Pa3HHIIBI ONTOT actepouaa u 3emiuu y (1 Gamm) u
BPEMEHH, OCTABILEroCs 10 KBaIpaTyphl, 1uisd nepsoro ciayydas (1 6amr), rounocts 0.02 rona.

4 sran — 2 Oanna. OnpezaeneHre U3MEHEHHs Pa3sHMIBI AONTOT actepouaa U 3emuu y (1 Gamn) u
BPEMEHH, OCTABIIETrOCs 10 KBaIpaTyphl, Iutst BToporo ciay4vast (1 6amr), rounocts 0.06 roxa.

MakcumanbHas OlICHKA 3a PEIICHHE 3adaHus — § OaJIIOB.

3. Yeinosme. Komernoe spo pagmycoM 1 kM u miotHocThio 0.5 r/cM’, ABHTaBIIeECs MO
napabonnyeckol TpaekTOpuu OTHOCUTENbHO COJHIIA B IMJIOCKOCTU SKJIMITUKH HaBCTpedy 3emie,
ynajgo Ha BuAuMoe noiyurapue JIyHbl, BBICBETUB B ONITHYECKOM jauana3one crekrpa 10% sHeprun
CBOETO MAJICHUs B TEUEHUE OJHON MUHYTHI. Bo ckombko pa3 crana sipue JIyHa B HeOe 3emun B 3TO
BpeMa? Op6utsl 3emiu 1 JlyHbl CUUTATh KPYTOBBIMH, ITaIEHUE TPOU3O0ILIO B TOJTHOIYHHE.

3. Pemenne. Ilepen nmagenuem Ha JIyHy komeTHoe siapo ABuranoch B CONHEYHOUM cHCTEME C
MapaboIUYECKON CKOPOCTHIO
[2GM
y=,——=42.1xM/c.
L
3necs M — macca Connia, L — pacctosaue ot ConHua 1o 3emid. B 310T MoMeHT 3emiisd ABUTaIach

HABCTPEdy KOMETE CO CKOPOCTHIO
M
Vo = /GT =29.8xm/c.

Konp cxopo Jlyna B 3ToT MOMeHT Oblia B (ha3e MONHONYHUS, OHA TaKKe JABUTallach HaBCTPEUY
KOMETE C TeOIEHTPUUYECKOM opOuTambHOM ckopocThio v = 1.0 kM/c. B utore, ceneHoneHTpuyecKas
CKOPOCTb KOMETBI COCTaBJIsIA

up=v+vy+v,=72.9 xm/c.

[lepen majeHueM 3Ta CKOPOCTH €II€ YBEIMUYWIACH 3a cueT nmputTsbkeHus Jlynsl. OpHako, Tak Kak
BTOpasi KOCMHYECKasi CKOPOCTh Ha MOBEPXHOCTH JIyHBI (2.4 KM/C) MHOTO MEHBIIIE CKOPOCTH Uy, a TIO
3aKOHY COXpaHEHHMsI HSHEprMM B OSTOM CIy4yae CKJIaJbIBAlOTCS KBaJAparhl CKOpocTed, 3¢ddexr
OKa3bIBaeTCs O4YeHb ClIaObIM. C TOYHOCTHIO JIO TMEPBOTO 3HAKa IOCHE 3aIsiTOH CKOPOCTh Uy OT
nputsokeHus: JIyHbI He MeHsieTcsi, ocTaBasick paBHOM 72.9 km/c. CTonp ke HE3HAYUTEIbHBIM
OKa3bIBaeTcs (hakTop MPHONMKEHUST KOMETHOTO siipa K 3emie. 3Has IUIOTHOCTh W pasMmep
KOMETHOTO SIJIpa, MBI MOXKEM OMPEACITUTh €r0 KHHETUYECKYI0 SHEPTUIO

2
E= Tcpr3-u70=5.6-1021 Tk .
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3neck r — paamyc sapa. [1o yciaoBuro 3a1a4u, B ONTHYSCKOE M3IYUYCHHUE MEPEXOAMT YacTh 1| ITOU
SHEPTHUH, BBICBEYHBASICH 32 BpeMs f. OTCIOIa MBI TTOJTy4aeM CPEIHIOI0 MOIIIHOCTh H3TYICHHS
Em

J=T=9.3'1018 Br.

OHpe,I[eJ'II/IM IINIOTHOCTD IMOTOKA 3TOI'0 M3JIYUCHUA Ha paCCTOSIHUN 3emin:

F= J =5.0 Br / M.

4nR>

IInmotHOoCTh moTOKa OoT CoMHIIA B ONTHYECKOM nuama3zoHe coctaBisgeT 600 Br/Mm>. Jlyna cmabee

Conuua Ha 14.1™ umu B 4.4-10° pas, ¥ MIOTHOCT MOTOKA HEPIMU B BUANMOM [HAIA30HE OT Hee
- 2

paseH 1.37-10° Br/m”. [Tociie mageHns KOMETHOTO siapa JIyHa Ha MHHYTY CTaHeT sipae B 3600 pas.

3. Cucrema oneHuBaHusl.

1 stan — 2 Gamwta. HaxoxaeHne ceneHOUEHTPUIECKOM CKOPOCTH KOMETHOTO Tella KaK CyMMBI Tpex
cocTaBIsIIOIUX. Eciin y4acTHUK He y4HThIBaeT OpOMTalIbHYIO cKOpocTh JIyHbI M ommbaercs Ha 1
KM/C — OILIGHKa yMEHbIIaeTcss Ha | Oayl, eciM He ydTeHa WM HEBEpHO YYTEHA OJHa M3 JABYX
OOJIBLIMX COCTABIISAIOLIMX — ATAIl HE 3aCYUTHIBAETCS MOJTHOCTHIO.

2 sran — 2 Gamma. OmpeneneHue MOIMHOCTH OINTHYECKOTO cBedeHHs JIyHBI mocie maaeHus
KoMeTHOTO sapa. Tounocts (0e3 yueTa ommOOK Ha repBoM 3tane) — 5%.

3 sran — 2 Gansa. BplumcieHune MIIOTHOCTH IMOTOKA SHEPIMM OT BCIBIIKKM Ha 3emie JHOo
COOTBETCTBYIOIIEH 3BE3IHOM BemuauHbl. TounocTh — 5% (umu 0.05™).

4 sranm — 2 Gamna. Beruncnenue pocta BUAMMON sipkocTd JIyHBI BO BpeMs BCHBIIMIKH. TOYHOCTH
10%.

MaxkcuMasbHas OLIeHKa 3a pelIeHue 3a1aHus — 8 0ajioB.

4. Ycaoue. Kocmudueckuii anmapar Gaia 04€Hb TOYHO OMPEIEISIET YIVIOBBIE PACCTOSHHS Ha HeOe.
OH HaxoAWTCs Ha MPOJOJDKEHUM OTpe3ka, uaymero or ConHia k 3emie, Ha paccTosHud 1.5
MUJUIMOHA KUJIOMETPOB 3a 3emieil. B xozne paboTel anmapaTr u3aMepsieT yIIIOBOE pacCTOSHUE MEXKIY
nanekuMm kBazapom «OmopHbIi» (Tapamuiake oObeKTa paBeH Hym) u 3Be3noi «lccremyemasy,
KOTOpasi HaxoIWUTCA B pallOHE CEBEpHOIo IMOJdIoca HKIMOTHKH. B JBa MOMEHTa rojaa, Koraa
ceBepHblil momoc SknunTukd, ComHie, 3emis u 0o0bekThl «Omopubeiity u «Hccnemyemasny
HaXOIWINCh B OIHOW IJIOCKOCTH, OBUIM TOJYYEeHbl pPE3YNbTaThl YIJIOBBIX PACCTOSIHHIA:
154.67854647° n 154.67855273°. Haiimute paccrosaue no «lccremyemoit» u ee abCONIOTHYIO
3Be3NHYI0 BEIMYMHY, €CJAM BHAMMAs 3Be3qHas BenuuuHa pasHa 14.0". Mex3Be3aHbIM
MIOTJIOIICHUEM TTPEHEOPEYb.

4. Pemenne. [lo ycnoBuio 3ajaud, HampaBlICHHE Ha KBa3ap HE MeHsieTcs (mapamiakc paseH 0).
3Besna «Mccnemyemas»y pacrionaraeTcs BOJH3M CEBEPHOTO TIONIOCA SKIMITHKH, TO €CTh €€
MapajuIaKTHYECKOEe CMEIICHUE MOXKHO CYUTaTh OKPY)KHOCThIO. OHa OymeT OKa3bIBaThCs OJMKE
BCETO K KBa3apy B TOT MOMEHT, KOTJIa SKJIMNTHYECKas Joirora anmapara Gaia OyzeT oTIn4aThCsi OT
JOJITOTHI KBazapa Ha 180°, u manpliie ero, Koraa uxX SKIMNTHYECKUE TONTOThl COBNaayT. IMEeHHO aTH
JIBA MOMEHTa OIKCAaHbl B YCIIOBUU 3a/layd. TakuM 00pa3oM, HaAOMIOZACMBIM TMapajiakc 3BE3.IbI
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«Mccnenyemas» p ecTb paauyc NapajUIaKTUYECKOM  OKPYKHOCTM WM  IMOJYpPa3HOCTh
MaKCHUMaJIbHOTO 1 MUHMMAJIBHOT'O YIJIOBOIO PACCTOSIHUS, U3MEPEHHOTO amlapaTroM:

HanpaeneHue Ha Keazap

p=(aa—0)/2=3.13-10°°=11.27-10"".

TouHOCTH U3MEPCHHUA IIapalllakCa AO0CTAaTOYHO BBICOKasdA, IIOOTOMY HYXHO Y4YCCTb, 4YTO OH
n3MepsieTcs He ¢ opoutsl 3emun, a ¢ paccrostHus B 1.01 a.e. or Connna. [loatomy paccrosiHue 10
3BE3/Ibl B IAPCEKAX €CTh

r=1.01/11.27-10" = 89.6 mk.

Teneps MBI MOXEM HaWTH aOCOJTFOTHYIO 3BE3IHYIO BETMUUHY 3Be3/bl «Vccnmemyemas»:
M=m+5-5lgr=+9.2.

4. CucremMa onleHNBAHMSA.

1 oran — 2 Gauia. BeBoz 0 TOM, 94TO HAOIIOMaeMBbIi Mapaliake 3BE3/IbI €CTh IMOYPa3HOCTh YIIIOBBIX

paccTosHMII 1O KBazapa B JABYX OINHCAaHHBIX ciydasx. JlobkeH OBITH clelaH Ha OCHOBE

pacnojiokeHHusT CBETHJI Ha HebOecHo cdepe. Ecmu astorT (dakr mnoapasymeBaercs, HO HE

00OCHOBEIBAETCS — ,I[aHHBIf/Il oTall HE€ 3aCHHUTBIBACTCA, OCTAJIBHBIC OLICHHMBAIOTCS B TOJTHOM MEpE,
nCxXoas U3 UX BBITTOJTHCHMA.

2 sram — 2 6amra. OnpeneneHue napauiakca 3Be3bl, TOYHOCTh 1%. OH MOXKeT ObITh BBIUUCIICH TI0
OTHOIIEHUIO K TeJeckomny (M Toraa Hy»KHO ydecTh dakrop 1.01 manee), mubo mepeBeneH K 3eMHOM
opOuTE Ha ITOM XKe HTAre PEHICHuUs.

3 sran — 2 Ganna. OnpeneneHre paccTOSHUS 10 3Be3/1bl, TOUHOCTH 1%. Eciu ¢aktop 1.01 He yuTeH,
U pacCTOSTHUE OKa3bIBaeTCs Ha 1% MEHBIIUM — TaHHBIA 3TAl HE 3aCYUTHIBACTCS.

4 sran — 2 6awia. Onpenenenue abCOMOTHON 3BE3AHOM BEIMYMHBI 3BE€3/1bI, TOUHOCTE 0.1™,
MakcumanbHas OlIEHKA 3a PEIICHHE 3adaHus — § OaJIIOB.
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5. YeaoBue. Onpenenure MaKCUMaJIbHYI0 POAOKATENBHOCTD MOKPBITHA JIyHOH IJIaHEThl BMECTe
C 4acTHBIMH (pazaMH NpU HAOIIONEHUH y TOPU30HTA C mMoiroca 3emuu. s Kakoil TUtaHeThl U B
Kakol KOH(UTrypalnuu JocTUraeTcst 3ToT MakcumyM? Cuurtarh, yTo OpOUTHI mi1aHeT BOKpyr ComHia
n JlyHsl BOKpyr 3emim jexar B onHOM miockoctu. [lomexu ot ConHua npu HaOIIONEHUU HE
YUUTBIBaTh, OPOUTY 3€MJIM CUUTATh KPYTOBOM.

5. Pemenme. Ilo YCJIIOBUIO 3aJa4H, Ha6J'IIOI[eHI/I$I MMpOBOJAATCA Y TOPHU30HTA C IIOJIFOCA 3CMJ'II/I,
IIO3TOMY OBWXKCHUA Ha6J'IIOI[aT€J'I$I 3a CYCT OCCBOI'O BpallCHHA Semin HCT, a pPACCTOAHUC OT
Ha6J'II-O,Z[aTCJI$I a0 .HyHBI paBHO €€ TCOHCHTPUUCCKOMY PaCCTOSAHUIO. B aTom clIy4dac
MIPOAOJLDKUTCIBHOCTE IMOKPBITUA OMNPCACIIACTCA YITIOBBIMHU pasMEpaMu .HYHI)I n INIaHCThI U
YITIOBBIMH CKOPOCTAMHU UX ABUIKCHUA CPEAN 3BE3/ 110 3EMHOMY He6y:

NMnaHeTa

B teuenue ueHtpanmbHOro mMokpbiTUA JlyHa B CBOEM ABMKEHUM OTHOCUTEIBHO IUIAHETHI JOJKHA
MIPOWTH YIJIOBOM ITyTh, PABHBIM CyMME BUJIUMBIX TUaMeTpoB JIyHbI U tutaneTsl, D+d. JImuTenpbHOCTh
MTOKPBITHUS C YACTHBIMU (ha3aMH COCTABUT:

D+d

T= )
Q-w

3nech (2 U ® — ymioBble ckopocTu ABWkeHHs JlyHbl u muaneTsl. B coorBercTBUM co Il 3akoHOM
Kemnnepa B nepuree u anoree opOUTHI yIiI0Basi CKOPOCTh JIyHBI MONTOKUTENbHA 1 paBHA

3neck 11 — nepuon BpamieHus JIyHBI 1o opOuTe, e — IKCHEHTpUCUTET opOuTHl JIyHBI. BHaumbrii

nuameTtp Jlynel D paBeH
2R

D, ,=——— |
A LT e))

rae R — panuyc Jlynsl. OTciona Mbl BUIUM, YTO XOTSI B Iepuree BUAUMBINA quametp JIyHbl Oosnblie,
OHa OyzneT ObICTpee MPOXOIUTh €ro Mo Hedy, U HaM HY’KHO paccMaTpuBaTh ciyyail amorest JIyHBI.
VYrioBast ckopocTh aABHKeHHs JIyHbI B anoree paBHa Qa = 11.82°/cyT.

VYrnosas CKOPOCTb ABWIKCHUA IUIAHCTHI II0 HeGy @ TOJIOKUTCIIbHA HpPHU IMPAMOM NOBHXXCHHUU U

OTpHIIaTeIbHA MPH MOMATHOM (BOJIM3HM MPOTUBOCTOSHUS BHEIIHUX TUIAHET M HIKHETO COCIUHEHUS
JUTSl BHYTPCHHUX).
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Uto0bl HANTH MaKCUMAIBHYIO JUTUTCIILHOCTD SIBJICHUS, PACCMOTPUM, KaK Ha HEe BIUSAIOT (aKTOPHI
YIJIOBBIX Pa3MEpOB U ABIXKCHHUS TUIAaHET. YIJIOBOM pa3Mep IUIAHEThl YBETUYMBAET JUIUTEIHHOCTD
SIBJICHHS, HO JaXKe ISl TUIAHET C CaMbIMU OOJBITUMHU BUIUMBIMU pazmepamu (okosio 60" s
Benepst u 50" nns FOnurepa) orHocutenbHblil 3¢ dekt (d/D) cocrarnser nopsaka 0.03. O6parum
BHUMAaHUE, YTO Takue Oonbliue pasMepsl Benepsl u FOmuTepa COOTBETCTBYIOT HX MOMATHOMY
JBUKCHHIO, KOT/Ia BEJIMYMHA (® OTPUIATEIIFHA U JUTUTEILHOCTD MIOKPBITHS YMCHBIIIASTCSI.

Oddexr nBUKEHHS TUTAHETHI MOXKET TMOBIHITh HA JUIMTENBLHOCTh B CYIIECTBEHHO OOJbIIEH
crenneHd. O4YeBUIHO, HAC MHTEPECYET MOMEHT MAaKCHUMAaJbHOW YIJIOBOW CKOPOCTH (0, KOTOPBIU
HACTyIMaeT B BEPXHEM COEIWHEHUH IaHeThl (momexu oT CojHIla MBI MO YCJIOBUIO 3aJaud He
yuuThiBaeM). MakcuMasbHas yIJIoBash CKOPOCTh IUIAHETHI JOCTUraeTcsi B €€ MEpPUresiud U
COCTaBIIsICT

Vp tV,
w=22"%

. 1+Ja0(1+e)/a(1—e)'

rta, © l+a(l-e)/a,

31€ech v U vy — OpOUTaIbHBIE CKOPOCTHU IUIAHETHI U 3EMJIH, a U dp — PAJUYChl UX OPOUT, g — yIIIOBas
CKOpOCTh JBMXeHUs 3emiu 1o opoute (0.986°cyt). MakcumalnbHas yIrioBasi CKOPOCTh OyneT y
Mepkypus (a/ap = 0.387, e = 0.206): ® = 2.28%cyt. Takum 006pa3oM, 3TOT (HAKTOp YBEITUIHBACT
uiTenbHOCTh Ha (0/Q) ~ 19%, uyTo 3HauuTenbHO OoJbiie 3PdekTa OT BUIUMBIX pPa3MepoB
IUIaHeThl. YrioBod nuametp JIyHbl nns anores paseH 0.491°. B BepXHEM COEIMHEHUHU YIIIOBOU
muaMetrp Mepkypust coctapisier S5”, WTO y4HMTBIBaTh HeoOs3aTenbHO. [IponomKuTensHOCTh
MOKPBITUS cocTaBiiseT 1.24 yaca.

Heobxomumo 100aBUTH, YTO B paMKaxX yCIIOBHUSI 3aJaHUSl TaKoe MOKPHITHE MPOU30IIET B OTHOM
touke HeOa ¢ ComuneM. OpHAKO, TPOJOKUTENIBHOCTh MPAKTUYECKH HE M3MEHHTCS, ecnu JlyHa u
Mepkypuii uyTh oTcTynsaT Ha HeOe oT CosHila, a (pakTOp 3aCBETKH IO YCJIOBHUIO 33JaHUS MBI B
pacuer He nmpuHMMaeM. B peanbHOCTH, MepKypuii BOIM3H BEPXHETO COCIMHEHUSI UMEeT Oneck 10
2™ ecTh MpUMEPHI €0 OOHAPYKEHUS B TENECKOI B 3-5° or ConHIa, TaK YTO MOKPBITHE, OIM3KOE K
OTMKMCAaHHOMY, BIIOJTHE MOXKET HaOMIOIaThCs.

5. CucreMa OoleHUBAaHUS.

1 sran — 1 OGann. [IpaBuibHOE BBIpa)KEHHME AJS UIMTEIBHOCTH MOKpbITUS JlyHOH mimaHeTsl. OHO
JIOJDKHO YUYHUTBIBaTh YITIOBbIE CKOPOCTH Kak JIyHBI, Tak M IUIaHETHI, @ TAK)KE UX YIJIOBBIE Pa3MEpHI.
Ecnu B pemenun omyckaercst (akTop ABHXKEHHs JHOO YIVIOBBIX Pa3MEpOB IJIAHEThl — JTal He
3aCYUTHIBAETCSI.

2 stan — 1 6ann. BeiBox 0 TOM, 4TO OCHOBHBIM (DaKTOPOM, BIUSIOLIUM Ha JJIUTEIbHOCTD MOKPBITHS,
SBJISIETCS YIIOBask CKOPOCTh IUIAHETHI, a HE ee YIIOBOi nuaMerp. BrIBox MoxeT ObITh clenlaH B
SIBHOM BUJI€ UJIM HA OCHOBE BBIYHMCIICHUH /711 pa3HbIX IIJIAHET € y4eToM 000uX (haKTOpOB.

3 oran — 2 OGamna. YKa3aHWE IUIAHETHI, MOKPHITHE KOTOPOW Oyaer Hamboiee UIMTEIbHBIM.
BeicTaBnsieTcs TONBKO NMpH MPAaBUIBHOM OTBETe — MepKypuii, BO BCEX MHBIX CIIydasX 3Tam He
3aCYUTBIBACTCA.

4 stanm — 2 Gayuta. YKa3zaHHE MPaBHIBLHON KOH(UTYpalluy IIaHEThl (BepxHee coenunenue). OTBer
«HW)KHEE COCIMHEHHE» JHOO e MPOCTO «COCTMHEHHE», €CIIM Pedb UJIET O BHYTPEHHEH IUIaHeTe,
MPaBUJIBHBIM HE SIBIETCS, 00a 0ajuta He BBICTABISIOTCS. ECITM y4acTHHK CYHMTAET, YTO IUIAHETa
BHEIIHAA (TO €CTh, HEMPAaBWIBHO BBINONHIET TPETHH JTam), TO 3a YETBEPTHI JSTalm emy
BBICTaBJsieTcs | Gait, eci yKa3bIBaeTCst KOH(DUTYpaLus «COSTUHEHUE.
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5 aran — 2 6amna. OnpeaeneHne MakKCUMaIbHOM JJIMTENBHOCTU MOKPBITHS, TouHOCTH 0.1 vaca. [Ipu
omnOke no 0.2 gaca 3a 3tan BeIcTaBisgercd 1 Oaml.

Beposmnas nemounocms npu pewenuy: HEy4eT IMIUNTUYHOCTH opOUTHI JIyHBI 1MOO Ke OpOUTHI
Mepkypusi, TO eCTb (aKTUUECKHU pEIICHUE JaHHOW 3a7a4M B BapuaHTE, MPEASIOKEHHOM 9 Kiaccy (B
oTBeTe NOKHO moiyuutbess 1.10 waca). B 3ToM ciydae He 3acuMThIBaeTCs MOCIEAHUHM ATall
pelIeHUs, OCTaJIbHbBIE 3TAllbl OLEHUBAIOTCS, UCXOASl U3 UX BBINOJHEHMsS. MaKkcuMaibHas OLIEHKA B
3TOM CJIy4ae COCTaBiseT 6 6aioB.

MaxkcumanbHas OlicHKA 3a pCHICHUC 3aJaHUS — 8 Oamos.

6. YcaoBue. Ilepen Bamu otorpadus (Heratus), clemanHas ¢ Mapcoxona Perseverance 2 ampens
2022 roma. Ha ¢ororpadpun 3aneyamieHo 3atmenue ConHua crnyTHUKOM Mapca Pobocom.
Hcnone3ys nanayto ¢pororpaduio, OnpeaenuTe:

1) Beicoty ComHiia Hai TOpH30HTOM B MOMEHT (otorpaduu (pedpakuueii mpeHeOpeys);
2) MectHoe coiHeyHOe BpeMs (110 MapCHAaHCKOW IIKalle, COTHEeUHble CyTKU Ha Mapce nenarcs Ha
24 yaca aHaJOTUYHO 3€MHBIM).

CuwuraiiTe, 9TO MapcOXOJl HAXOMWJICS Ha dKBaTope Mapca, a opouta @oboca JICKHUT B IIOCKOCTH
skBaropa Mapca. Opoutsl Mapca u ®oboca cuurars kpyropsiMu. ®odoc umeer Gpopmy, OJIH3KYI0 K
TPEXOCHOMY OJILTUTICOMAY, OOnbImas OCh KOTOporo HampaieHa Ha Mapc. Pasmepsr ®doboca
COCTaBJIAIOT 26.8%22.4%x18.4 km.

6. Pemenne. Brawane ompenenum yroBoi nuamerp ComHia, Ha (OHE KOTOPOTO MapCOXOI
HaOmonaer ®oboc. Yurem, uro Mapc pacnonaraercs B 1.524 paza ganpuie ot ConHIla, HEXKETH
3emuist:

206265 2-695500 km

. —— =1260"=21.0"
1.524-1.496-10° kM

Janee ompenenuM BUIUMBIN yrioBod pasmep Doboca, CpaBHUB €ro C BHIUMBIM YIJIOBBIM
pasmepom ComnHIia, KOTOpbId Ham yxe u3BecTeH. CpaBHUM paszmepsl @oboca (0OTbIIYI0 OCh) H
Comana Ha (Qotorpadum. Iloctpoenne muamerpa CoiHIA JIydile BCErO CIENATh METOIAOM
CEPEeIUHHBIX MEPIECHINKYISIPOB WM HAWTH LIEHTP COCOOOM MapaieNbHbIX XopA. M3 pucyHka mMbl
MOXEM TOJIy4UTh, 4T0 Ooinbiias ock @obdoca pasHa npumepHo 0.52 ot nuamerpa ConHIla, U3 Yero
MBI TIOJTy9aeM BEJIMUYMHY BUAUMOM Oonbinoi ocu @oboca: 6=11.0".
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doboc umeeT Ghopmy, OIMH3KYIO K TPEXOCHOMY AJLTUIICOUTY, OOJBIIasi OCh KOTOPOTO HAIIpaBJICHA Ha
Mapc. Pa3mepsr @oboca coctaBnstoT 26.8%22.4x18.4 kM. D10 03Ha4aeT, yTo OOJbIIAs MOIYOCh
JAHHOTO JJUIMIICOMJA HampaBieHa K LeHTpy Mapca, a Buaumblii HaMm KoHTyp Poboca umeer
pa3mepsl 22.4x18.4 kM. M3mepennas BennuuHa 60=11" win 660" cooTBeTCTBYET pazmepy B 22.4 kM.
Tenepps MBI MOXEM HaTH pacCTOSIHHE OT TOYKU cbheMKkH 10 Doboca:

;224101206265
660"

=7000 kM.

Tenepp MBI MOXKEM OIpENENUTh 3eHUTHOE pacctosiHue Poboca z B MOMEHT HAONIONCHWS, 3HAs
paauycel Mapca (Ry=3397 km) u opoutsl @oboca (R=9380 km). 13 TeopemMbl KOCHHYCOB UMEEM:

R* =R, +I’'—2R,Lcos(180%z)=R; + I’ + 2R,Lcosz.
Orcrona:
R*-R -I

2R,L

Z = arccos =559

Bricora Connua u @oboca HajJ TOPU30HTOM B MOMEHT ChEMKH paBHa 35°.

Pazbepem mocieqHuii BOMPOC 3a/1auu — ONPEIEICHUE MECTHOTO COJTHEYHOTO BpeMeHH. 10 ycioBuio
3aJja4l MapcoX0J] HAaXOAUTCS Ha 9KBATOPE, a TUNIOCKOCTh opouThl P0oboca cOBMANAET C TIOCKOCTHIO
skBatopa. CnenoBatensHo, s mapcoxona ®oboc Oynet Ha OONBIIOM KpyTe, KOTOPBI Ha3bIBACTCA
nepBbiii BepTukai. [lockombky ®oboc 3armeBaer Comnie, To u CONHIIE HaXOAWTCS Ha TIEPBOM
BEPTUKAJIE, U €r0 CKIIOHCHUE PAaBHO HYIIO (CaMO COOBITHE MTPOUCXOIUT B MOMEHT PaBHOJCHCTBUS Ha
Mapce). Breicotsl Connnia 1 @oboca Haa ropuzoHToM coBnanaiot. [Ipu stom ComHIile MOXKET OBITh
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KaK HaJl TOYKOM BOCTOKA (TiepBasi OJIOBUHA JIHS), TAK M HAJl TOUKOH 3amaja (BTopasi MOJIOBHUHA JHS).
ITo3TOMy OIKHO OBITH 1Ba OTBETA.

Bynem BbIpakaTh coiHEYHOE BpeMsi B MapcuaHCKkux 4vacax. OHM He OydyT paBHBI 3€MHBIM,
MOCKOJIbKY JJIMTEIIBHOCTh COJIHEYHBIX CYTOK Ha Mapce HeMHoro Oosblie, yeMm 24 3eMHbIX 4aca. 3a
OJTHU CONTHeuHble cyTkM Ha Mapce CoHile AenaeT MONHbIM 000poT 3a 24 mMapcuaHCKuX Yaca. B
ciyyae, korna CoHIe HAaXOIUTCS K BOCTOKY OT 3€HHTa, TO CONHIIE HE IOIUIO O MOMEHTA MOJTYIHS
Ha HalileHHOe HaMH paHee 3eHUTHOE paccrosHue (55° wnu 3u40m). A ecnu ConHIle HAXOIUTCS K
3amajay OT 3€HUTA, TO 3TO 3€HUTHOE paccTosHue yxke COHIIEe MPOILIO ¢ MOMEHTA NonyaHs. Takum
00pa3oM, COTHEYHOE BpeMst MOXKET ObITh paBHO 8420M miu 15440Mm.

6. CucreMa ouleHUBAHHUA.

1 otam — 1 6amn. Onpexaenenue yrinooro auamerpa CoHIIa 1 Mapcoxoa, TOYHOCTh 1.

Beposimnas owubka: ydacTHUK 3a0biBaeT, uro Ha Mapce ConHIe MMEET MEHBIIMH YTJIOBOM
IMaMeTp, HeXelau Ha 3emule, U npeanonaraer ero paBHbiM 30-32'. Ecnu moclieayroniye 3Tarbl
3a/laHusl BBITIOJHSIOTCS BEPHO, TO BUAMMAs Ooinbinas och @oboca oKakeTcs paBHOU okoio 16.5',
pacctosiHue 10 Hero — 4700 kM, yero He MOXeT ObITb. B 3TOM ciyyae mepBblil Tal pelieHus He
3aCYUTHIBACTCS, Tanbl 2-3 (10 BBIYMCICHUS PACCTOSHUS) OLCHUBAIOTCS, UCXOMS M3 KauecTBa MX
BhITIONIHEHMSI. [locnenHue aBa Tana perieHus: B 3TOM Clydae HE 3aCUUTHIBAIOTCS BHE 3aBUCHMOCTH
OT pe3y/nbTaToB. MakcuMalbHas OlIEHKAa HEe MOXET MPEBBIIIATh 5 0aIoB.

2 sran — 4 OGamna. Bunumas Oonbmias nomyock Poboca mo pHCyHKY, TouHOcTh 1. Otam
npearnonaraeT TouHoe u3Mepenue nuamerpa ConHia B Macmrade pucyHka (2 6aiia, mpu yCIOBUU
KOPPEKTHOIO HAaxOXKACHUS JuaMeTpa Ha OCHOBE I'€OMETPUUYECKUX MOCTPOEHUH, B MPOTUBHOM
Clly4ae OIIeHKa yMeHbIaeTcs Ha 1 6amr), cpaBHeHue BuauMoii ocu @obdoca ¢ quamerpom CornHia
(tourocts 0.03 nuamerpa Comuiia, 1 6amn) u onpeaeneHus BUAUMOM 6onbiioi momyocu dodoca (1
Oai).

Hpumeltaﬁue: YYaCTHHUK OJIUMITHUAABI MOKET BCCTH BBIYHUCJIICHUSA HAa OCHOBC MaJioit ocu CDOGOC&, qTo0
HECKOJIBKO XYK€ B IUIaHE TOYHOCTH, HO B IIEJIOM ONpaBJaHHO. BO3MOXKHO Takke ycpeqHEHHE Ha
OCHOBE U3MEpEeHHs 00EnX OCeH.

Ilpumeuanue: TOTPENUIHOCTb BBIMOJIHEHUS JAHHOTO ATala MOXET CYIIECTBEHHO CKa3aThCsl Ha
MOCNENYIOMUX pe3ynbTarax. B 3ToM cioydae mocCHeqyoliue JTambl OLEHUBAIOTCS, €CIH
MOTPEIIHOCT, U3MEPEHHH HE [elaloT HX aOCypAHBIMH, aHAJOTUYHO CHUTYyallid C YIJIOBBIM
nuameTpoM CoJHIIA Ha IPEIbIIYyILIEM dTarle.

Beposmuas owubka: WCTONB30BaHUE BEIMYMHBI camoil Oompmioii ocu Doboca, KoTopas
HarpasieHa Ha Mapc. [laHHBIM 3Tan He 3aCUMTHIBACTCS, OCTAJIbHBIE OLIEHUBAIOTCS, UCXOAS U3 MX

BBITTOJTHECHUA.

3 sran — 1 6amwt. Onpenenenue paccrosiaus 10 ®odoca, ToaHOCTH 500 KM.

4 sran — 2 Gayma. HaxokeHue 3€HUTHOTO PACCTOSIHHSI WM BhICOTBI D00Ooca Haa TOPU30HTOM,
TOYHOCTH 10°.

S oram — 2 Ganna. 3HaYEHUSI COTHEYHOTO BPEMEHU ChEMKH, 1Mo 1 Oamry 3a kKaxjaoe, TOYHOCTH 20
MUHYT 0€3 ydeTa MOorpeirHocTeil Ha MpeapAyIMX dTanax (Ha stane 4 oHa MOXET Aarh B utore 40
MHHYT).
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