XXVIII Capkr-Ilerepbyprckas 2021

aCTpoHOMMYECKasd OJIMMIINAIda 10 15

OTOOPOYHBII TYp, penieHus sSTHBapda

7-8 xaaccol

. ITo ommoit u3 onenok paamyc 3se3anl Boubda—Paiie WR 142 pasen 80% paauyca Cosnna,
a Macca B 28 pa3 IpeBbIIIaeT COJHEeUYHYI0. Bo ckosibko pa3 miaotHoctb WR 142 Gosbiire
mrornocTr Costana?

Peurenne:

CpeﬂHHH ILJIOTHOCTDL OOBEKTa — 3TO OTHOIICHHUE IO MACCHI K €T0 0613eMy. 3amnumeM OTHOILICHNE
IIJIOTHOCTHM 3BE3/1bI K IIJIOTHOCTH COHHH&I
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3Be3sibl MBI Oy/ieM cUnTaTh CHEePUICCKI-CUMMETPUIHBIMU, B TAKOM CJIydae UX 00beM MOXKHO

BBIPA3UTh Yepe3 pajuyc Kak V = §7TR3, TO ecTb 00bEM TPONOPIIMOHATEH KYOy paJinyca.

Ecmu sty dopmyisly HE HTOMHUTH, TO MOXKHO HPEIIIOJOXKUTH, UTO 00beM (DUTIYDPBI JIOJIKEH
pacTu C pajuycoM MIPUMEPHO KakK y KyOuKa, UTO B UTOre W JIACT HAM IIPaBO CYATAThH V'
nponoprmonaababiM 3. Takum ob6paszom, dhopMy/ia s OTHONICHHS ILIOTHOCTEH HPUHUMAET
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A.B.Beceaosa

. JIBa mynkTa HAOIIOAEHNA HAXOJAATCHd Ha mupore 60 rpajycoB U MMEIOT JOJINOTHI: MEPBBIA —
30 rpajrycoB BOCTOYHOIl JOJTOTHI, BTOpoit — 60 rpajycoB BOCTOUHOI J10TOTHL. Bbibepure
BEpHbIE YTBEPKICHUS.

(a) Paccrosiame MeKjry HUME PaBHO MPUOJU3UTETHHO 3333 KM.

(b) Bo Bropom mynkre CoJtHIle TOCTHIHET MAKCUMAJBHON BBICOTHI HAJT TOPU30HTOM Ha 2 daca
panbIle, 94eM B IIEPBOM ITyHKTE.

(¢) Bo Bropom myrkTe CoJtHIle JOCTUTHET MUHUMAJBHON BBICOTHI IO/ TOPH30HTOM Ha 2 daca
MO32Ke, YeM B IIEPBOM ITyHKTE.

(d) Makcumasbabie BbicoTbl COJIHITA HAJT TOPH30HTOM B JIBYX IIyHKTaX OYyIyT OTIHYATHCS
He 6osiee, gem Ha 0.5 rpajyca.

(e) Bo Bropom mynkre CoOJIHIIE HAXOJUTCsI HaJ TOPU3OHTOM Ha 12 MHHYT JI0JIbIIIE,
9eM B IIEPBOM ITyHKTE.

(f) Pazimaue npoo/zKUTEIbHOCTH CBETJIONO BDEMEHU CYTOK B JIBYX IIYHKTAX He MPEBbIIIaeTr
15 munyT.



4.

Peurenne:

(a) OmenuMm cHavasga PACCTOSHUE BJOJIb IAPAJJIETH. YTJOBOE PACCTOSHUE COCTABJIAET
Ay — A = 60° — 30° = 30°. BcmomuuMm, 4€TO JjIuHA 3KBATOPA COCTABJISET ITPUMEPHO
40 Toic. kM. ymaa 60 mapasienn BaBoe menbiie, 20 Toic. KM. [lomnasg jymnaa napaJsuieim
COOTBETCTBYET I'paIycHoil Mepe 360°, Torma yrimy B 30° OyeT cOOTBETCTBOBATH PACCTOSHIE
20000/360 - 30 ~ 1670 km. Ha camom mesne paccrosinme MexKIy IIyHKTaMu Oyier
ele MeHbIIle, ITOCKOJIbKY Ha cdepe PACCTOSHHEM MeXKJIy JIBYMs TOYKAMU SIBJISIETCS
Jyra 60JIbIIOro Kpyra (OKpY?KHOCTH, B IJIOCKOCTH KOTOPON HaXOAUTCs TEHTP cdephbl),
a mapaJuiesib mupoThl 60 rpa/ycoB OOJIBITUM KPYTOM HE sIBJISIETCH.

(b) YrioBoe paccrosiHme BJIOJIb Napajuiesin MexKJay yHKTamu cocrasiager 30°. O6opor
BOKpYT cBoeil ocu, To ecTh Ha 360°, 3eMiist coBepimaeT NMPHOJIU3UTETILHO 3a 24 daca.
CrenoBaresibHO, yriioBoMmy paccrosauio 30° OygeT cooTBETCTBOBATH MHTEPBaJl BPeMEHU
24/360 - 30 = 2 ugaca. Bropoiti myHKT HaxomuTcs BocrTouHeil, nostomy CojiHIE B HeM
JIOCTUTHET MAKCUMAJILHOM BBICOTHI PaHbIIIE.

(¢) AmnasormdHo mpebLIyIIeMy, BO BropoM myHKTe COJTHIE JOCTUTHET MUHUMAJIBHO BBICOTBI
TaK:Ke paHbIIle, a He MO3Ke.

(d) IMockoJbKY MYHKTBI HAXOJATCS Ha OJHON IMUPOTE, TO TPACKTOPHUU CYTOYHOTO JIBUXKCHUST
cBeTw)1 Oy/IyT OJIMHAKOBBI, MMO3TOMY M MaKCHMaJbHble BbICOTHI CosHIIA OyJIyT MOYTH
OJTMTHAKOBBIMH.

(e) AHaJOrMYHO TpebLIYIeMy, IPU OJWHAKOBBIX IMHPOTAX BpeMsi HAXOXKJIEHUs 00beKTa Ha/l
TOPU30HTOM OYJIeT OJTMHAKOBO.

(f) Tlpu  ONMHAKOBBIX  MIUPOTAX  pa3jduue B  HPOJOJIKUTEJIbHOCTH  CYTOK — OyJer
HeCyIeCTBEHHBIM.

Taxkum o6pazom, BepHble yTBepKIeHus 31ech (b), (d), (f).
A.B.Becenosa

Bo ckonbko pa3z omimuaioTcs MaKCUMAJbHBIE U MUHUMAJIbHBIN yIJIoBOil jguamerp Benepbr
npu HaboieHnn ¢ 3emutr! OpOuThl 00EUX IJIAHET CUNTATH KPYTOBBIMU U JICXKAIIUME B OJTHOI
IJIOCKOCTH, pajinyc opouTsl Benepnl pasen (.72 acTpOHOMUYECKON € TUHUIIDI.

Pemienne:

Pasmepsr Benepnr MaJsibl 0 CpaBHEHHUIO C PacCTOSTHUEM OT 3eMJIN JI0 HeE, MOITOMY MOXKHO
YTBEPKJIATH, 9TO BUJIUMBIN pasMep Oy/IeT 0OpaTHO IPOIMOPIIUOHAJIEH PACCTOSHUIO JI0 00bEKTA.
B TtakoMm ciaydae oTHOIIEHHE MAKCHUMAJBLHOTO W MUHAMAJIHLHOTO JIHAMETPOB OyIeT paBHO
OTHOTIEHNIO MAaKCUMAJJIbHOTO W MIHUMAJHLHOTO PACCTOSTHUN.

MakcumaJibHOE paccTosiHre 0 BeHepbl J0CTUTAaeTCsi B MOMEHT €€ BEPXHEIr'o COeIMHEHUS
¢ Comarem, TOo ectb Korjga Benepa naxomurces 3a CoJiHIIEM JJIsT 36MHOTO HADJTIOIATEIS.
[Ipu sTOM paccrosgHue 10 Hee paBHO CyMMe pajuycoB opout: 11 = r, + 1, = 1.72 a.e.

MakcumaJibHOE paccrosinre g0 BeHephbl J0CTHTaeTcss B MOMEHT €€ HUKHEro COeIMHEeHUs
¢ ComnneM, To ecth Korja Benepa naxomurtcs repen CosrHIIEM I 3¢MHOTO HaOJIIOIaTe s .
[Ipu sTOM paccrostHue 10 Hee paBHO PA3HOCTH PAINyCOB OPOUT: 1y = 15 — 1y, = (.28 a.e.

OTHorenne paccTodaHuil paBHO
T 1.72

T9 0.28

A.B.Becenosa

Boeibepure BepHBIe yTBep:K1eHusT 00 00bekTax COJIHETHON CHCTEMBI.



(a)

Jns nabmomarens Ha Mapce 3emisi HEUKODIA HE OKayKeTCsl B IIPOTHBOIOJIOMKHOI
¢ CosHnleM To4YKe Heba.

BI/IILI/IMBIG pPa3MephbI Mapca JJId 3€MHOI'O Ha6.HIO,ZLaTeJ'I$I MEHAIOTCAd B T€UYEeHNE HECKOJIBKUX
JIET He MeHee 9eM B 3 pasa.

C Mepkypust HEBO3MOKHO YBUJIETh 3€MJII0O HEBOOPYKEHHBIM TJIA30M.

Jna mabmogarenss Ha Benepe Jlyna m 3emiist He yaaudroTcs ApPyr OT Jpyra 0Oojee
YeM Ha 2 YIJIOBble MUHYTHI.

He nabumotatorest acTepouibl, UYbst opouUTa MOJTHOCTBIO JIEXKUT BHYTPHU 3€MHOM OPOUTHI.

Habuonarorest acrepoun/inl, nBuxkyinuecs 1o opbure Fmurepa.

Pemienne:

(a)

(b)

s nabmonaress na Mapce 3emiis Oyaer BHyTpeHHeil mianetoii. Ho B mpoTuBomno/ioKHoit
Coutaity TOUKe HEOA MOYKET HAXOJUThCS ILTAHETA, Ubsi OPOUTA JIC2KHUT, XOTs Obl IACTHUIHO,
3a npejeaamu opoutsl Mapca. CremnoBaTe/ibHO, TIepBOE YTBEPKICHUE BEPHO.

Pazmepnsr Mapca Majibl 110 CpaBHEHHMIO C PACCTOSHUEM OT 3€MJIA JIO HEro, II03TOMY
MOKHO yTBEPKJIATb, YTO BUJIUMBIN pazMep OyAeT 0OpaTHO MPOIMOPITMOHAIEH PACCTOSHUIO
JIo 00bekTa. B TakoM cjiydae OTHOIIEHHE MaKCUMaJbHOIO U MUHHMAJHLHOTO Pa3sMepOB
Oy/leT paBHO OTHOIIEHNIO MAKCUMAaJILHOTO ¥ MUHUMAJIBLHOTO PACCTOSHU.

MaxkcumaJsibHOE paccTosaue 10 Mapca J0CTUraeTcs B MOMEHT ero coemuaerust ¢ CoJtHIeM,
TO ecTh Korma Mapc Haxommres 3a CosHIleM I 3eMHOro HabsrofaTess. [Ipm srom
paccTosinue JI0 HEro PaBHO CyMMe pPajmycoB OPOUT: 71 = 75 + 1y = 2.5 a.e.

MaxkcumasibHOe paccrosHue g0 Mapcea JocTUraeTcs B MOMEHT €ro IIPOTHBOCTOSIHUS
¢ ComaIleM, TO ecTh Korjga Mapc HaxomuTcs B IPOTUBOIOIOKHON ¢ COJHIIEM TOYKe
JUTsT 3eMHOTO Habsrotaresss. [Ipu aTom paccrosinme 10 HEr0o paBHO PA3HOCTH PaIHyCOB
opouTt: ro =1y, —1ry; = 0.5 a.e.

OrHolleHre paccTosHuil paBHO 5, TIOSTOMY U yIJIOBBIE Pa3MepPbl MOT'YT MEHSTHCS B 5 pa3
(n maxke Gosiee, ecyim y9uTHIBATh, 9TO opbuTa Mapca 3aMeTHO BBITSHYTA).

Bamerum, uro Ha 3eMHOM Hebe Bemnepa xoporno Bujna. Hecmorps mHa 1O, uro 3emiist
HaxoutTcs gasbie ot Cojiana, gem Benepa, m mmeer MeHbllee ajabdes 0, OHa HEMHOTO
OOJIbIIIE U TeM He MeHee OYIEeT JOBOJILHO SpKuM o0bekToM. Mbl BujuM Benepy, kKorja ona
HaXOJIUTCA Ha TOYTH ouHaKoBOM ¢ COJIHIIEM PACCTOSHWE U IIPU 9TOM He B ITOJIHON (hase.
Ecnu ke Semis st HaO o1aTe s Ha MepKypuu Oy1eT B IPOTUBOCTOSIHUN, TO PACCTOSTHHE
Mexk Ty Humu Oyzer okosio 1 — 0.4 = 0.6 a.e., mpu 31oM 3emJist Oy1eT B MMOJIHOI (dase, 9To
MIO3BOJIUT €€ BUJIETh.

HawuboutbItiee yriopoe paccrosinne Mexkay 3emieit u Jlynoit gy nabrogaress Ha Berepe
MOJIYIUTCsI, KOTJIa OTPe30K «3emiist — JIyray Oy/er pacmosiaratbesi B KAPTUHHON TIJIOCKOCTH
JUTsT HaOJTIOJIATe TSI U TIPU 9TOM PACCTOsTHUE MeXK1y BeHepoit m oObeKTaMu MUHUMAJIbHO.
B rakoit kondurypanun 3emiis 11 BeHepsr OyaeT B IPOTHBOCTOSTHUT, PACCTOSTHAE MEK LY
Benepoit n 3emieit 6yieT paBHO T = a, — a, ~ 0.28 a.e = 4.2 - 10" kM. Paccrosgnme Mex Iy
Bemueit u Jlynoit pasno [ = 3.8 - 10° kM.

VrjioBoe paccTosgHue, BbIpaXKeHHOe B pajinaHax, COCTaBUT

I 38-10°
a=-=

_ -3
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yro npumepHo pasio 30'. 1o cymecTBenHo 6osbine, dem 2.

910 yrBepxKaeHne HeBepHO. CyIIecTByeT KJacC acTePOUIOB, HA3BIBAEMbBIX ATUPBI, Ubsl
opOHUTa TOJHOCTBIO JIE?KUT BHYTPH 3€MHOI OpOUTHI. Takux acTeponjgoB M3BECTHO BCETO
HECKOJIbKO J1ecsiTKOB. HemaBHo ObL1 oTKpbIT acrepony 2020 AV2, opbura KOTOPOro
MIOJTHOCTBIO JIEXKUT BHYTpPU opOUTHI Benepnr.



(f)

DT0 BepHOe yTBepxKjeHne. Takme acTepOWIbl CyIIECTBYIOT, 9TO TaK Ha3bIBAEMbIE
TPOSTHCKIE aCTEPOU/IbI, OJIHA U3 IPYIIT KOTOPHIX orepexaeT FOmurep Ha ero opoure na 60°,
a Jipyrasl OTCTaeéT oT Hero Ha 60°.

Takum 0b6pazoM, BepHble yTBep:KaeHus 371¢eck (a), (b), (f).

A.B.Beceaosa

5. Bam npemraraercss HECKOJILKO yTBepKaenuii. [Ijis KaxKa0oro n3 HUX BBIOEPUTE, COTVIACHBI BbI
¢ HuM («J1a» ) Wim Her («HeT» ), MOXKHO TakKyKe BbIOpATh BAPUAHT «HE 3HAO».

Buepseie nocsie HoBostyHUs JIyHY MOXKHO 3aMETUTH BEYEPOM.
Jlyna He BparmaeTcss BOKPYT' CBO€il OCH.

[Ipu nenTpasbHOM cojiHeYHOM 3aTMeHuu JIyHa 3aKpbIBaeT cHada/a 3allaIHYI0 YacTb
mucka CoJtHIa.

B HEKOTOPBLIX MeCTaxX Ha 3emite COHHHG MOXKHO YBUIETh KaK Ha CceBepe, TaK U Ha iore.

T‘IGPGS HECKOJIBKO THICAY JIeT Ha IOJII0CAX 3EMJIN IepecTanyT IIPOUCXOJUTD IIOJIAPHBIE JTHU
1 HOYH.

Cupuyc — 3Be31a FOxmnoro nosymapust, mosromy B [lerepOypre ona ne Bujna.

Pemnienne:

(a)

Buepsoie nocsie nHoBostynus JIyHy MOXKHO 3aMETUTH BEYEPOM: JIA.

[Toce HoOBOJIyHUSI JIYHHBIH CepH — OCBENIEHHAs YacTh JIYHHOTO JUCKA — HAYUHAET
«pactu». Kak msBectro, B CeBepHOM TOJIYIIIAPUN TIPU STOM CEPII TOXO0XK Ha 3aKPYTJIEHHYIO
qacTh OykBbI «P». Takum obpazom ocselreHa mpaBasi CTOPOHA JIyHHOTO jiucka, T.e. CoJrHIle
Haxojurcs or JIyHbl ciipaBa, T.e. 3amajmee. 1o o3nadaer, 4to, Korja CoJiHile 3aX0/IuT,
JIyHa, KOTOpas HaXOIUTCs BOCTOYHEE, eI¢ HAXOIUTCA HaJl TOPU30HTOM U HEKOTOPOE BPEeM
BuiHA. [[OHATHO, YTO 9TO MPOUCXOIUT BEUEPOM.

JIyHa He Bpamaercss BOKPYT CBOell OCH: HET.

Jlyna Bpalaercs BOKpPYI CBO€il OCH, IPUYEM STO BpallleHHe CHHXPOHU3UPOBAHO
¢ BpameHneM 3emi, Tak Kak JIyHa mojBep:kKeHa CHUJIBHOMY NPUJINBHOMY BJIMSTHUTO
co cropoHbl 3emyn: JIyHa jiesraeT MOJIHBI 000OPOT BOKPYT CBOEH OCH 3a TO YK€ BpeMs,
3a KOTOPOE JIeJIaeT MOJHBI 000pOT BOKPYT 3E€MJIH 110 OpOUTE. DTO MPUBOJIUT K TOMY, 9TO
K 3eme JIyna Bcerma obpaliieHa IPUMEPHO OIHO CTOPOHOIA.

[Ipn menTpaabHOM coJTHEYHOM 3aTMeHHHU JIyHa 3aKkpbIBaeT cHadaj a 3allaHYI0 YacTb
nucka Comnna: na.

[Ipu sarmenun Jlyna, Koropasi aBmKeTcs 1o HeOy nmpumepHo B 12 pa3 Obictpee CosHIa,
«HaXOIUT» Ha Hero. JIyHa B CBOEM JBUKEHUM BOKPYT 3€MJIU JBUKETCS ITPOTUB CYTOTHOTO
JIBUKeHus1 HebecHoit cdephl, T.e. ¢ 3ama/1a Ha BocToK. CiieoBare/bHo, mpu 3aTMernn JIyHa
MEePBBIM 3aKPbIBAET 3ama iHblil Kpait CoJtHIia.

B mekoropbix Mectax Ha 3emiie CoJiHIIE MOXKHO YBUIETH KaK Ha ceBepe, TaK W Ha Iore: Jia.
Hanpumep, B mepuon mnosgpaoro gHsd 3a CeBepHbIM ToOJApHBIM Kpyrom CoJiHie
HEe CKPBIBAETCs 10/l TOPU30HTOM U B ITOJIHOYb HAOJII0/IaeTCs Ha CeBepe.

Yepes HECKOIBKO THICAY JIeT Ha IMOJII0cax 3eMJ/IN IePecTanyT IPOUCXOIUTD HOJISIPHbIE JTHH
W HOYU: HET.

HOHHprIG JHU W HOYU IIPOUCXOAAT HM3-3a TOI'O, 9YTO OChb BpallleHuAd SemMuin HaKJIOHEHA
K IIJIOCKOCTH €€ Op6I/ITbI. DTOT HAKJIOH OYeHb CTAOWICH U gepe3 HECKOJIBKO TbICAY JIET
OCTAHETCA IMPAaKTUYICCKU TaKUM 2KE, KaK ceityac.



(f) Cupuyc — 3Be3ma HOxkuoro nosymapust, mostomy B IlerepOypre ona He BUjHA: HeT.

Bumoit Cupuyc B Ilerepbypre nabiiojiaercsi, XOTs U HEBBICOKO HaJi TOPUBOHTOM.

M.HU.Boaobyesa, A.B.Beceaosa, M.B.Kocmuna
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