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ACTPOHOMMIYECKAasl OJIUMIINAIA, 15 nexabps
OTOOPOYHBII Typ, pelleHus 18 ssuBapsi
9 xaacc

1.

Ha kakux mmporax mojispHas HOYb HPEICTABJIAET U3 cebs JIEHCTBUTEILHO HOYb, T.€. JlarKe
B IIOJIJIeHh HEDO JIOCTATOYHO TEMHOE U BUJIHBI 3BE3/Ibl, 110 KpaiiHell Mepe, camble sipkue’

Peinenue:

[Toka CosHie HaxoauTcsa Ha BbicoTax oT 0° 10 mpumepHO —6°, IPOMOJIZKAIOTCS TaK Ha3bIBae-
Mbl€e IpakJIaHcKue cymepku. KoHer rpazk/IaHCcKuX CyMepeK M HavaJj0 HaBUTAIMOHHBIX CYMEPeK
HPOUCXOJIAT TIpu jlocTrKeHnn CoJTHIIeM BBICOTBI —6°, B 9TO BpeMsi HAYMHAIOT OBITH YBEPEHHO
BUIHBI sipKue 3Be3/ibl. COOTBETCTBEHHO, TpedyeTcs HaiiTu 0b0acTu, B KOTophix CoJrHIe BO Bpe-
M4 SUMHEIr'o COJTHIECTOAHMA HE ITOAJHNMACTCA BBIIIE —60.

Broicora 06beKTa B BepXHel KyJIbMUHAINK (JIJIs CEBEPHOTO MOJIYIIApHs U 00beKTa, Ky/TbMUH-
PYIOIIEro K ory or 3erurta) cocrasisier h = 90° — ¢ + §, ryie § — ckjoHeHne 06beKTa, Y —
mupoTa MecTa HabJojiens. [[ocKoJIbKY B MOMEHT 3UMHEr0 COJIHIIECTOsIHUS CKJIoHeHne CoJiHIa
0 = —23°.4, mosydaeM, 9TO B npeeabHoM ciaydae —6° = 90° — ¢ — 23°.4. Orcrona , ¢ ~ 73°.
B/v“II/ITbIBaH7 9TO B IO2KHOM IIOJIYIIAapUKU CUTYyallud aHaJIOTMYHa, 3alliCbIBacM OKOHYAaTEJbHBIN
orBeT: |p| = 73°.

M.B.Kocmumna

Bouibiias mmosryock opouThl actepouia cocrapigeT 1.5 a.e., sxcienTpucuteT paeH 0.3, HAKIOH
K IJIOCKOCTH SKJIMIITUKN paBeH Hysi0. Haiiiinre oTHONIEHNE MaKCUMa/IbHOIO 1 MUHUMAJTHHOTO
BO3MOKHBIX PACCTOSHUN MEXKTy acTepOUIOM U 3eMJIei.

Pemtenne:
Haiinem mnepuresnmiinoe r, u adenuitHoe r, pacCTOSHHA JJjId acTepouga. Ecim a — 3T0
GoJIbIlas MOJyoCh €ro OopoOuThI, a e — sKcueHTpucurer, T0 7, = a(l —e) = 1.05 a.e.,

ar,=a(l+e)=1.95 a.e. IlockoJbKy acTepou| JBUKETCsI B ILUIOCKOCTU IKJIUITUKE, MUHU-
MYM PaCCTOAHHS MEXKJIy HEUM U 3emJieil Oy/1eT JoCTUraThCsd TOrJa, KOT/Ia aCTePOn I HaXOTUTCS
B I[1epurejinu cBoeil Op6I/ITbI 1 OJHOBPEMEHHO B ITPOTUBOCTOAHUU, a MaKCUMYM — KOI'/Ila aCTE€PO-
ni B aCbeJH/II/I 1 B COCIHECHUN. COOTBeTCTBeHHO, OTHOIIIEHNE MAaKCUMaJIbBHOI'O 1 MUHUMaJIBHOI'O
BO3MOYKHBIX PACCTOTHUN COCTABJIAET

ro +1  2.95 _ 59

r.—1 005
Emte 6obimmmM OTHOIIEHUE TTOIYIUTCS, €CJIM yIeCTh, 9TO opOuTa 3eMJIN He SIBJISIeTCs KPYTro-
BOI1. DKCIEHTPHUCUTET OpOUTHI 3eMiin eg A (.02, mM03TOMY MEpUTre/niiHOe PACCTOSTHUE 3eMJIN
cocTaBiseT 7o = 0.98 a.e., a adenuitnoe r g = 1.02 a.e. O4eBUHO, YTO MAKCUMAJIBLHOE Pac-
CTOSTHHE OT 3eMJIU JI0 aCTePOnIa B pe3yJibTaTe ydeTa 9TOH MOIpaBKu (DAKTUIECKN HE MEHSIeTCsI,
a BoT MuHMMaJbHOe coctaBuT 1.05 — 1.02 = 0.03 a.e., T.e. oHO B 5/3 pa3a MeHbIIE [IPe/IbILy-
Iiefi OIEeHKH, YTO YBEJNINBACT UTOTOBBINA OTBET B Te ke 5/3 pasa. [losywaem, uro oTHOMIEHIE
paccrosiauii cocrasur 90 < 100 pa3 (¢ GoJibleii TOYHOCTBIO OTBET MOJIyYaTh HE HY»KHO, JIa U
HEeJIb3s1 — JIJI 9TOr0 HEJOCTATOYHO TOYHBI UCXOJHbIE JJaHHBbIe 00 OpOUTE acTeponsa).

1. A. Tapaxanos



3.

Bropas «3Bezma Cmeprus, umerorias guamerp 900 KM, BBINLIA HA KPYTOBYIO OPOUTY BOKPYT
Bemumn. Kakum Mor ObITH mepuoji ee oOpaleHnsi BOKPYT 3eMJIH, eCJIi U3BECTHO, 9TO JIIsT Ha-
Ost0/1ares1eit Ha oBepxXHOCTH 3emiin «3Be31a CMepTu» NHOIA MOJHOCTHIO 3aTMeBasia Costmie?

Penrenne:

st Toro, aTobbl «3Be3pa CMepTu» Morya 3aTMuTh CoJrHIe, He0OX0IMMO, ITOObI €€ yIJIOBOIt
JaMeTp JIJIsi 3eMHOro HabJIoJaTe/ s X0Ts Obl HHOIIA IIPEeBOCXOAU yriaoBoi auamerp CosHna
(koTOpBIit u3BeCcTeH U cocrasiisier 0koj10 30'). PaceMorpum mipeiesibHbIi Ciiydail, Korjaa yrjoBbie
JIMaMeTphl COBIAJIAIOT, U HAIEeM, HA KAKOM PACCTOSHUM OT HaOJIIOaTe s IPH 3TOM JIOJIZKHA
HaXOINTheA «3Be3aa CmepTns.

ITocKOJILKY yIJIoBO# JuamMeTp «3Be3pl CMepTH» JJOCTATOYHO MaJl, MOYKHO CUUTATH, UTO ee JIH-
HeHbI JrmaMeTp paBeH PacCTOSHUIO JI0 Hee, yMHOXKeHHOMY Ha 30/, BhIpakKeHHbIX B paldaHax.
Tak Kax B OJHOM pajmaHe IpuMepHO 2 - 10° yIIOBLIX CeKYHJI, TO yIVIOBOH IHaMeTp «3Be3IbI
Cmeptu» B pajmanax pasen 30 - 60/(2 - 105) = 9 - 1073, CieoBare/ibHO, paccTOSHHE JI0 Hee
cocrayiger 900/(9 - 1073) = 10° xm.

Tak Kak paJuyc 3eM/u cymecTBeHHo Menbie (6.4 - 103 Ku), To MOXKHO CUMTATD, YTO HOJIYYeH-
Hasl HAMU BeJIMUMHA SIBJITETCST MaKCUMAaJbHO BO3MOYKHBIM PaIUyCcOM OpOUTHI «3Be3bl Cmep-
TH», TEM CAMBIM MBI IIpeHeOperaeM pas3HUIlE MeXKIy PACCTOSHIEM JI0 Hee OT HaOJIIoaTesNsd 1’
ot 1eaTpa 3emyin. OCTaI0Ch BBIYUCIUTD EPUOJi OOPAIEHNs CITyTHUKA, 3EMJIN, JIBUTAIONIETO-
¢ TI0 KPYTOBOil opbute ¢ maHHbIM pajumycoM. J[1s 9Toro MozKHO BOCIIOJIB30BATLCs, HAIIPUMED,
11 zakonom Kerutepa uin pemmmTh 3aJa4y O JIBUKEHUU CIIyTHUKA 110 KPYyTOBOil opouTe.

MozkHO Tak»Ke BOCIOJIb30BATHCS TEM, 9TO Ha 3eMJ/Ie MePHOJMIECKN MPOUCXOAAT TOJIHbIE 3a-
t™erusa Costana JIyHOI, 1 Ipu 9TOM yIJIOBBIE pa3Mephl JucKa JIyHbI MTPaKTHIeCKU COBIIAIAI0T
¢ yryoBbiMu pasmepamu jucka Cosmna. CrempoBare/ibHO, 9TOOBI XOTs Obl MHOIA 3aTMEBATDH
Counnie, «3Be3ga CMepTu» J0J2KHA HAXOIUTHCS OT IEHTpa 3eMJIM Ha PACCTOSHUH, KOTOPOEe
BO CTOJIbKO ke pa3 (k) MeHbIIe, YeM paccTosiare oT 3emiin j10 JIyHbI, BO CKOJIBKO pa3 JrHaMeTp
crannuu Menbine auamerpa Jlyner (3400 km). Torma, mo 111 sakony Kerutepa, mepuos o6pa-
merns «3Be3npl CMepri» Oyaer B k% Mmenbine mepuoga obparennst JIVHbI BOKPYT 3eMH,
pasHoro 27.3 cyrok. Takum 0b6pa3oM, epuo obpalleHnsl CTaHIINA PaBeH

3
900 \ 2
27.3 - (%) ~ 3.7 cyTOK.

M.B.Kocmuna, I1.A. Taparxanos

AMC, naxogsmiasica Ha paccrosaunu 35 a.e. ot Comaia, Habmomaer Ommrep B BepxHeM coeTu-
Herann. OneHnTe BUaInMyIo 3Be3aHyi0 Beqmauay FHOmwmrepa. Pagnyc opoursr FOnurepa pasen
D a.e.

Peurenne:

[Tockobky HOmmrep HaxXoquTCst B BEpXHEM COeIMHEHNH, OH PacIIojioyKeH Ha Hebe psaoM ¢ CorH-
nem u ero dasza makcumasbaa (T.e. s AMC on maxomurest nouru 3a Cosaienm). CiiemoBa-
TesbHO, paccrogame or Hero 70 AMC B sTOoT MOMeHT cocraBiger 35 + 5 = 40 a.e. Korma
FOnurep mabiomaercs B IPOTUBOCTOAHUN ¢ 3€MJIM, €ro (pa3a TakyKe MaKCHMaJbHa, HO PACCTO-
sHIe OT Hero j0 3emyn cocrasisger 4 a.e. Yciaosust ocsemenns FOmurepa CosHileM B 0601x
CIydasX OJJMHAKOBBI, IO3TOMY Pa3HMIIA 3Be3IHBIX BendnH npu Hadmoxernun ¢ AMC u ¢ 3emin
Oyer 00ycJIOB/IEHa TOJILKO pa3HuIleil B paccTosHusx or Hux g0 FOuurepa. ITockoabky paccro-
saung orimdaorcs B 10 pas, To cosmaBaeMble HOmuTepoMm OCBEIEHHOCTH OYIyT OTIMIATHCS
B 102 = 100 pas, a 3T0 cooTBeTCTBYeT pasnure Ha 5. IIpn HaOMOICHNT ¢ 3eMIN B MAKCAMYMe
osrecka FOmmrep nocruraer —3™, ciaenosarenbho, it AMC on 6yeT oobekToM ¢ b1eckom +2.

I1. A. Tapaxaros



5. IIpeanonaraercs, uro B ramaktuke Mapkapsan 231 B meHTpabHON 00/1aCTH HaXOJATCH JIBE
CBEPXMACCUBHBIE YepHbBIe JbIPbl ¢ Maccamu 150 muyinonoB macc CoJiHiia u 4 MUJIJIHOHA Mace
Comuna. Jlannble yepHble JbIPBI 0OpaIaoTes IPYT BOKPYT JIpyTra ¢ IepuojoM 1.2 rojia mo Kpy-
roBeiM opouTam. MzBectHo Takke, uTo BOKpyr CoJiHila 00paIaeTcs: TpPaHCHEITYHOBBIH 00bEKT
Cenna. Moxuo i ymectuth opouty CeHBI MEXK/Iy STUMU JIBYMsS UE€PHBIMU JIbIPDAME, €CJIN
PACIIOJIOXKUTH €€ B TOM Ke IJIOCKOCTH, 9TO U OPOUTHI I€PHBIX JIbIP?

Pentenne:
Boubmiyto mostyoch B3auMHOI OpOUTHI JBYX YepHBIX JbIp BbluncymM 1o 11 3akony Kerepa,
COIIOCTABUB JIAHHYIO BEChbMa 9K30THIeCcKyIo cucremy ¢ CoTHeTHOI:

P? 1

al, M+ My

rine P — nepuoji oOpallieHns, BhIPaXKeHHbI B T0JIaX, Gy — OOJbIIas MOJyoCh B3aUMHON Op-
OUTBHI, BhIpaXKEHHAasl B aCTPOHOMUYECKUX eauHuiax, Ny + My — cymMma Macc YepHBIX JIBID,
BeipazkeHHas B Maccax Couana. [lojacrasisas B dopmysty gaHHBIE B YCJIOBHE 3HAYCHUSA, TOJTY-
YUM BeJIMYHUHY OGOJIBINOM HOJIyoCH, paBHYIO ap; ~ 6 - 102 a.e. ITocKoJILKY GoJIbIIasg IOJIyOCh
B3aUMHOI OPOUTHI — 9TO OJHOBPEMEHHO U CPeJHee PACCTOSHIE MKy TeJaMU, & Ue€pPHbIe JIbl-
PBI IO YCJIOBUIO BPAINAIOTC JIPYT BOKPYT JIPyTa IO KPYTOBBIM OpOUTaM, TO T€M CaMbIM MbI
MOJTYIUJIN PACCTOSTHUAE MEKJTy HUMH.

Jlanubie 06 opbute CeHbl HEOOXOMUMO Tie-1nub0 HaliTu. Bocmosb3yemcst, Hamnpumep, Bukn-
mejineil, m BBISICHUM, 9TO OoJibInas 1mosayock opoutsl Cemubl coctaBiseT a &~ 540 a.e. Orcroma
MOYKHO CPa3y Ke CJIeJIATh BBIBOJI, YTO PACCTOsTHUE MEK /Ty repuresnem u adesmem opoutsr Cejr-
HBI (paBHOE YJIBOEHHOM GOJIBITION MOJIyOCH) GOJIbIIE, YeM PACCTOSTHAE MEKJLy IE€PHBIME JIBIPAMI
B Mapkapsan 231.

OpHako caeyeT BCIOMHUTE, 9TO OPOUTHI MHOTUX TPAHCHEITYHOBBIX OOBEKTOB 00J1a/1al0T 3Ha~
YUTEJIbHBIMUA SKCHEHTPpUCUTETaMU. ,H.Hﬂ Ce,ZLHbI 9TO TaK2Ke BEPHO (I/IHaLIe MbI IIPOCTO HE MOIJIN
661 ee HAOJIIOJIATE), FKCIeHTpucHTeT ee opouThl coctapisier e = 0.86. [TockobKy Masast mo-
JIyoch 3jumntica b cBsizaHa ¢ ero OOJIBINON MOJIYOChI0 @ W SKCIEHTPUCATETOM € COOTHOIIEHNEM
b= a+/1— €2, nosydaeMm, 4T0 MaJias 1Moayoch opobursl Cemubl cocrapiser b ~ 276 a.e. u, cooT-
BETCTBEHHO, MaJiasi OCb OpOUTHI Oy 1eT paBHa 0K0J10 550 a.e. ITockoIbKy MUHUMAJIBHBIHI THaMeTP
9JUTUIICA — ITO KAK Pa3 ero MaJias 0Cb, MOJIy4daeM, 9To ecjir opouty CeHbI PACIIONIOKUTH TaK,
4TOOBI ee 6OJIbIasg OCh ObLIA TOYTH MEPIEHIMKY/ISIPHA IIPAMOI, COeTMHSIONIEN YePHbIE JTbIPHI,
TO ee YJaCTCsl YMECTUTb MEXK/Iy HUMHU.

A.B.Becenosa, I1.A. Tapaxaros
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