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aCTpoHOMMNYECKasAd OJIMMIINaJda 4
TEOpEeTUYeCKUil Typ, pelleHus] dbespasis
9 xaacc

1. B nekoropsriit gennb Jlyna, Oyayan B moHOIyHEE, TOKPbLIa Asbiaebapan. Yepes mecsr Jlyna
cHoBa 1okpbLTa Asibnebapan. Kakoii 6b1a dasza JIyust (¢ Touroctsio 10 1%) Bo BpeMst BToporo
OKPBITUS !

Pernrenue (8 6as110B):

To, uro 1o ycuoBuio 3aga4u JIyHa BO BpeMs IEPBOrO IOKPLITUs OblLiIa IIOJIHO, 03HAYAET, 9TO
Anbnebapan, Jlyna, 3emist u CoJtHIIE HAXOIUINCH HA OJIHONM JIMHUN B YKa3aHHOM ITOPSJIKE.

B crenytommii pa3 JIyna nmokpoer AjibiebapaH poBHO Yepe3 TO BpeMs, KOTopoe eif Tpebyercs,
9TOOBI 3aBEPIIUTH 000POT BOKPYT 3€MJIM OTHOCUTEIBHO 3Be31. DTO BpeMsi paBHO 27.3 CyTOK.
st Toro, 94TOOBI MOJIHOCTHIO MOBTOpHUIAch (aza JIyHbl, HeoOXouMo 4yTh 60JIbIillee BpeMs —
TaK Ha3bIBaEMbIil cuHoumdeckuit Mecsin — 29.5 cyrok. To ecThb K ciemayromiemMy moKpbuITuio Jlyna
«ue poitner» no dazer 100%, upu KoTOpoil ObLIO HpeabLyllee NOKPLITHE, IIPUMEPHO 2 CYTOK,
wm Ha yroa £ = 2 - (360°/29.5) ~ 24°.

Hapucyem cxemy obpasosanust daser JIyabr (JlyHa Jjist HANISTHOCTH CUIBHO YBEJINUEHA).

B tpeyrombsuuke & cropona GG npumepno B 400 pas3 60sbIe cTopoHbl B , TAK 9TO MOXKHO
CcYdNTaTh, UYTO yroa npu & OJM30K K HYyJ0, a yrojg upu ( pasen £. Takum obpasom, yro,
CTATUBAIONINI CEKTOP, 3aKpallleHHbIN Oe/IbIM Ha PUCYHKE, a, CJAEJ0BATEIbLHO, W JIBYI'DAHHBII
YTOJI, «BBIPE3aoIIuiiy 9acTh IIOMA U, ocBernennoil Co/HIIeM U He BUIUMOM ¢ 3eMJiu, paBeH &
(cM. HEXKe puc. a).
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[Ipu npoernmpoBanun m3obpazkenus JIyHol Ha HeOecHyio chepy MOJTYyIUTCs «cepily, n3obpa-
JKeHHBII Ha puc. 6, HaubOJIbIIas IMUPUHA OCBelleHHoi 4Jactu KoToporo O"F omnpejensercs
kak 00" + OF (puc. B). 00" = 00" = OF' = R , rne Rg — pajuyc nzobpazkenns JIyHsr
Ha Hebe.

O"F = 00"+ OF = 00" + OF'cos§ = Rg (1 + cosé).

®aza ¢ — 310 OTHOIIEHHE OCBGLHGHHOfI JaCTU JuaMeTpa K IIOJTHOMY JUaMETPy, CJIeJ0BaTEJIbHO,
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Re(1+cos§)  14+4/1—sin®é 1+v1—-042
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~ 0.95
2R 2 ’

T.e. 95%.

B JIpesueit 'penium TepMuHOM «CTauil» HA3BIBAJIN PACCTOAHUE, KOTOPOE YEJIOBEK ITPOXOJIUT
3a BpeMsi Bocxoma Cosaria. OmpesesimM aHAJOTUYIHOE TOHATHE i JIyHBI: JIYHHBIM CTa/Iu-
€M HA30BEeM DPaCCTOSHUE, KOTOPOEe MPONJIET HAOIOMATEh B TeUCHNE BPEMEHU BOCXO/a 3EMJIN
Juts Toro Habsmogaress. OeHnTe MUHIMAJIBHYIO BEJIMIMHY TAKOTO JIYHHOTO CTa/Ius.

Pernrenue (8 6as0B):

Ecnu ve yunteiBaTh ubparuio JIyHbI, TO n3MeHEeHUe TOJIOXKEHI 3eMJIH HaJl TOPU30HTOM JIyHBI
Oy/eT cBs3aH ¢ U3MEHEHUEeM ITYHKTa HaOJII0IeHNsI. Y TJIOBOE PACCTOAHIE, Ha KOTOPOe TpedyeTcs
[IEPEMECTUTHCSI HADJIIOJATEO 110 TOBEPXHOCTU JIYHBI, paBHO YIJIOBOMY IHAMETDPY 3€MJIM IS
Habsrroarestst Ha JIyHe (yros Mex/ry TOUYKaMU KacaHUs JBYX OOIIMX KaCATEIbHBIX JIJIS OKPY K-
HOCTelt). VIIoBoii auaMerp 3eMiid paBeH MPUOJIU3UTETHHO

2Ry 2-6.4-10°

_ ~ 2. —2 ~ OO
d= ST ~ 3 107" pax ~ 2°.

3aMeTnM, 9TO TOT ¥Ke Pe3YIbTAT MOYKHO MOJIYINTh, 3HasI, 9TO YIJIOBOH quameTp JIyHBI 1715 3eM-
HOTO HabJo/IaTe/1sd paBeH ~ 0°.5, a pajimyc 3eMJii IPUMEPHO B 4 pa3a MPEBbINIAET JIyHHBII.

Tenepn ompeseanM paccTosgHne Ha MOBEPXHOCTH JIyHBI, COOTBETCTBYIOIIEE YTTIOBOMY PacCTOs-
o 2°: [ =d-R~d- Rgp/4=3-10"%-6.4-10%/4 ~ 50 k.

Marra yBusgesna mem B umHTepHere: «Ha Bepxmeil mosike exarb BbirogHo! 3a cYeT KPUBU3HBI
MOBEPXHOCTH 3eMJIN BEPXHsA IMOJIKA ONUCBHIBAET JIyT'y OOJIbIIero pajumyca, deM HukHasg. Co-
OTBETCTBEHHO, Ha BEpPXHEl MOJIKE 32 Te YKe JEHBbI'M MPOE3KAeIlh 9yTh OOJIbIIee PACCTOSAHUE. >
«A Besp n paBialy — moaymara Marma u Kynmia 6mrer Ha BepXHIOK MOJIKY. CKOJIBKO JieHer
cakornomuT Marma va ytn u3 [lerepbypra B8 Mockny, eciiu 6mter crout 1200 py6ieit? Mocksa
HaxouTed Ha 7°.5 BocTtouHee u Ha 4° 1oxkuee [leTepOypra, Keje3Hast 10pora CoeuHIET ropo/ia
0 KpaTJyallleMy pacCTOSHUIO.

Pernrenue (8 6as110B):

Paccrosinne Bjo/Ib mapaJiiesid, peaylupoBaHHOE K SKBaTOpy: 7.5 - cos60° =~ 4° cie-
JIOBATEJIbHO, PACCTOsTHUE 10 HpsiMOit  (IOCKOJIbKY B 1° jayru mMepujmana okojao 110xm)
paBHO 110 - 4v/2 ~ 620 M., Te. npumepro 1/10 pagmyca 3emim, COOTBETCTBYIOIIEE JIyTe
B 1/10 pajmana. PasHoCTh BBICOT IOJIOK HpHMeM 3a 1 M, TOrJa PaJUyc OKPYKHOCTU T,
OLIMCHIBACMON HMKHEH IIOJIKOI, MEHbIe pPaJuycd OKPYXKHOCTHU 72, OIMCHIBAEMOI'O BEXPHEN,
va Ar =1 m. ymaa qyru, onucbiBaeMoil HUXKHeH 1moJikoit, pasaa [; = 0.1 - 1, a BepxHeit —
lo =0.1-79 =0.1(r1 + Ar). Takum 06pas3oM, pasHOCTH IyTeil, POIJIEHHBIX BepHeil U HIZKHEIt
nojkamu, pagaa Al = 0.1+ Ar = 0.1, uto cocrasasger 0.1/(620 - 10%) Bcero myTu. Ymuoxkas

Ha CTOMMOCTB I1poe3ia — 1200 pyOJieii, oIyduM «pa3HOCTh B CTOUMOCTH IIPOe3/iay Ha BepXHeit
u HekHeit noakax: 1200 - 0.1/(620 - 10%) ~ 2 - 10~ py6us mm 2/100 xoneiikn.



4.

12 centabpa 2014 roma xymbmunamus Jly6xe (o = 11704™,§ = 61°40') B menrpe Cankr-
[letepOypra (na mmupote ¢ = 59°56') mabmonanack B 23"46™ 110 HCTHHHOMY COJTHETHOMY Bpe-
MeHH. B 9TOT Ke MOMEHT Ky/JIbMUHUPOBaJIA BTOPAas 3Be3/1a, MIPUIEM CyMMa BBICOT ITHX 3BE3/I
cocraBuia 90°. Ornpejiesinre CKJIOHEHUE BTOPOI 3BE3/IbI.

Pemenne (8 6asioB):

CuavaJjia ornpejiesinM, B KakKoil KyJIbMHHAIMU — BEPXHEN mjin HIKHell — Haxojuiaach Jly6-
xe. IIpsamoe Bocxoxienne CostHIIA B OKPECTHOCTH OCEHHETO DPABHOJEHCTBHA COCTABJISIET OKO-
710 12". B 23"46™ no uctumnomy commeunomy Bpemenu ColHIIE HAXOMUTCH BOJIM3M HIZKHEH
kysapmuHanmn. CooTBercTBeHHO, /lyOXe, y KOTOPOIT TPUMEPHO TAaKOe YK€ IMPSIMOe BOCXOXK JICHHE,
B 9TOT MOMEHT TaK:Ke OKa3asach B HIKHell KyabMmMuHanumu. Torma BeicoTa J[yOxe cocrapisier
hy= ¢+ 6 —90° = 31°36".

Bricora BTOpOit 3Be3/1bI B KynbMuHaIn cocraBiasger h = 90° — h, = 58°24'. Ilycts BrOpad
3Be3/1a HAXO/IMJIaCh B BEPXHEN KYJIbMUHAIINH, OIPEJIEINM €€ CKJIOHEHUE:

h=90°—|p— 0| = | — 0| =90° — h = 31°36' = § = 28°20.
ECJII/I 2Ke 3Be3/Ja HaXOAunJ/JIaCb B HUKHEN KYyJIbMUHAITAN:

h=p+6—90°=6=090°+h—p=8828.

CobcTBeHHOE JIBUZKEHIE BTOPOI 3Be3/Ibl B JIBa pa3a MeHbIIle, 9eM MePBOii, a BUanMasl 3Be3Hast
BeJIMYMHA Ha €JIUHHILY OOJibIlie. Y KaKOH 3Be3/bl JIydeBasg CKOPOCTH OOJIBINE, €CJIA IOJTHBIE
CKOPOCTH UX PABHBI, & TaKKe PaBHBI CBETUMOCTH !

Pemnrenne (8 6as110B):

[TockoIbKY CBETUMOCTH 3B€3/1 pABHBI, TO PA3HUIIA 3BE3/THBIX BEJIMYINH OIIPEJIEIIeTCA Pa3InIueM
B PaACCTOsTHUSAX.

my—my =5lg 2, 2 =10"2 =109 = 2512 ~ 1.6.
T1 T1

TaHFeHILI/IaJ'IBHaH KOMIIOHEHTa CKOPOCTU IIPOIIOPpHUOHAJIbHA b+ T, TJAe (b — COOCTBEHHOE JABUZKe-
Hue. PaBeHCTBO MHOJIHBIX CKOpOCTeﬁ MOXKHO IIepellnCcaTb B TepMUHaX TaH'¢HIHUaJIbHBIX U JIy4de-
BbIX KOMIIOHEHT CKOpOCTefIZ

rl + pir = Urz + 373

Beipaszum BTOpOE citaraemoe mpaBoit YacTu depes fi | -
r1+N1 1 —Ur2 (0-5M1)2(1-67“1)2, r1+M1 1 —Ur2+064ﬂlr17 r1+036:u’1 1 —'Urza

TO €CThb BTOpasi 3Be371a 0bJiataeT OOJIbIIeil JIyueBoii CKOPOCTHIO.

http://school.astro.spbu.ru



