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TBOpUYECKO-NPaKTUYECKUU Typ

8 kaacc.

da3pl reocranuoHapHoro acrepouna. (M.I. I'aepunos, ¢pespans 2002, pedaxuyus anpens 2002.)

['eocTanmoHapHblid CITyTHUK Bcerza "BUCUT" B OJJHOM U TOH ke Touke Heba. To ke OyeT mpoucxoauTh ¢
re0CTallMOHAPHBIM aCTePOUIOM WK JIyHOMH.

7.1.

7.2.

[Ipome Bcero paccMoTpeTh cUTyanuio, korma actepoun (JlyHa) «Bucut» Ha tore (TO €CTh, B
MJIOCKOCTH Mepuanana). Toraa, ecii 3TOT 0ObEKT He HAXOAUTCS B TEHH 3€MJIH (3TO OCOOBIN BOIIPOC
— 3aTMEHHS1), POBHO B IOJIHOYb IO MECTHOMY BPEMEHHU OyjeT HaOJr0JaThCs «MOJHOIYHHUE», B 6
4acoB yTpa — TPEThsl 4eTBEpTh (acTepousl Win JlyHa OCBEHIAETCsl TOJIBKO C BOCTOYHOW CTOPOHBI), B
NOJIIEH — HOBOJIyHHE, B 18 4acoB — mepBasi 4eTBepTh (OOBEKT OCBEMIACTCS TOJBKO C 3amaJHON
cTopoHbl). COOTBETCTBEHHO, TSI Ha (a3bl aCTEPOHIa, MOKHO MPUOIH3UTEIHHO ONPENENIATh BPeMs
— TPUMEPHO TaKHM JXK€ 00pa3oM, Kak Mbl ceiiuac ompenensieM, CKOJIBKO ITHEH MPOILIO IOCIe
IMMOJTHOJIYHUS NI HOBOJIYHUS.

st cutyanum, koraa acrepous (JIyHa) «BucuT» He B IJIOCKOCTH MEpHUANAaHa, HY>KHO Oy/IeT BBOJUTH
nonpaBku. «[lonHomyHue» OyneT HaOmIOAaThbCs HE POBHO B MOJHOYL MO MECTHOMY BpEMEHH, a
paHbllle WU MO3KE — MPUMEPHO HA CTOIBKO, HA CKOJIBKO OTJIMYAIOTCA APYT OT JIpyra MECTHbBIE
BpeMEHa Ha MepHJIuaHe HaOmonaTeNs M MEpUAMAHE T'€OCTALMOHAPHOTO OOBEKTa: PaHbIIE, €CIH
00BEKT «BHCHUT» BOCTOYHEE, MO3XKE, €CIM 3amajHee MepuaunaHa Haobmogatens. («IIlpumepHo» — c
TOYHOCTBIO /10 Pa3HUIIBl HANpaBlIEHUI Ha TeOoCTallMOHAPHBIM OOBEKT M3 TOUYKM HaOIMoaTens u
HeHTpa 3eMiIu.)

Kpome Toro, B mepuozapl, OIM3KME K PaBHOJCHCTBUSIM, B CEpeAMHE HOUYM OYIYyT pETYJISpHO
IPOUCXOAUTh JIyHHbIE (acrepouaHble) 3aTMeHus. [lo HUM mrogu OyAyT ompenensTh MOJHOYB!
(OnsATh-Taku Uil MepHIMaHa, HaJ KOTOPbIM «BUCHUT» TI€OCTallMOHapHOe Teno. s Apyrux
MECTHOCTEH — IMOMNPAaBKH, aHAJOTUYHBIE OMMCAHHBIM BbIlIe.) JIerko OLEHUTh, YTO MaKCHUMaJbHas
IPOIOJDKUTENBHOCTh 3aTMEHHS MalleHbKOro actepouzaa T 310 R3/V, rae V — opburanbHas cKOpOCTb
meuwkenust Jlyner  (actepomma), paBHas 2m(th+R3)/T, T — cytku, mnepuon oOpaleHus.
Tt ="T-R3/2n(h + R3) =35 munyT. g OBITOBBIX €€l Takas TOYHOCTh OMpPEIEICHHUS MOIHOYU
BrojiHe npuemieMa. Jist JIyHbl mpoaoKUTEIbHOCTh MOJHOW (ha3bl MOKHO BbIUMCIUTH Kak (Rj -
Rn)/V, nonyunm nopsaka 25 MUHYT, IPU 3TOM HEPUOJIbI TOJYTEHH /10 U MOCIe MOIHOM (a3sl OyayT
JUIUThCs 0KoJ0 Rj1/V, To ecTh mpuMepHO 1Mo 9 MUHYT.

[IpuBenéHHbIe BHIYUCICHUS COOTBETCTBYIOT LIEHTPAIBHOMY 3aTMEHHIO, KOTOPOE OyIeT MPOUCXOIUTh
B JIHM BECEHHETO W OCEHHETO PaBHOJIEHCTBHU. B mpyrue mHU NMPOJOKUTENFHOCTH TOJHOW (ha3bl
OyZeT MeHbIle, a BOT NEPUOJbl MOJYTEHH 10 M IOC]e MOJTHON (a3bl CTaHYT NMPOJODKUTEIIBHEE.
EcrecTBeHHO, 4TO B Kakue-TO OHM OyIQyT HaOitonaTbes 3aTMEHHs Oe3 MOJIHOM (asbl, TOJBKO C
YaCTHOM.

Uro kacaercs pa3Mepa acTtepouja, TO JUIS TOTO, YTOOBI YEIOBEK MOT HaOonaTh ero (assbl
HEBOOPY>KEHHBIM TJ1a30M, €r0 JAMAMETp JOJKEH OBITh TaKUM, YTOOBI YIJOBOM JuameTp ObLT Kak
MUHUMYM B HECKOJIbKO pa3 Ooliblle pa3pellaroleil crnocoOHOCTH YeloBeuecKoro riasa. [Ipumenm,
YTO 3TO 5 YIVIOBBIX MHHYT, 5'~ 1,5:107 paauas. [IpuHumas, 4yTo paccTosiHHE OT HabOmOgaTens a0
actepousia cocraisieT B cpenneM 40 000 km (MuHMManbHO — 3T0 35 800 OT 3KBaTOpa, MaKCUMaJIbLHO
— 42 200 ays modrocoB, A cpeaHuX mUpoT — okojo 39 000), moydyaeM MUHUMAIBHBIN pa3mep
actepousia 40 000 km x 1,5~10'3 ~ 60 kM. OTBeT, 3TOT, KOHEYHO, BIIOJIHE YCIOBHbINA. MOXHO CUNUTATh
IIPAaBWIBHBIMU OTBETHI OT 25 10 100 KM™.
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7.3. JlyHa e Ha TaKOM PacCTOSHHM OT HaOmofaresst OyJeT BBIMIIAACTh MpocTo orpoMHoit! [IpumepHo B
10 pa3 Gounbie mo quameTpy, To ectb B 100 pa3 mo turomraau. [Toatomy u cBetutsh oHa Oyxer B 100
pa3 cunbHee. TéMHBIX HOUel outu He OyneT. (Kcratu, mouemy «moutn»?)

7.4. Nnble nocnencTsus — Ha 3emiie 00pas3yroTcs ABa OTPOMHBIX NMPUIUBHBIX ropOa. BoaHamu ux Ha3BaTh
HeJb3s, TOCKOJIBKY OHU OyAyT HaXxOAMThCS B OJHHMX M TeX e MojoxkeHusx — "mox JlyHoi" u c
IPOTUBOMNOJIOXKHOW (OTHOCUTENBHO MONIoKEeHUs JIyHbI) cTOpoHBI 3eMiH. BrIcOThI ropOOB MOKHO
rpy00 OLIEHUTH B MOJIKMIIOMETPA.

Hy u conHeuHbIX 3aTMEHUI CTaHET ropasno 0oJjbiie (OHU ToKe OyAyT JUIIb B IEPHOJbI, OMH3KUE K
PaBHOJCHCTBUSAM). OTH 3aTMEHHMs OyAyT CYLIECTBEHHO MpPOAOJDKUTENbHEe, HO MEHee
IMPUBJICKATCIIbHBI 3CTCTUYCCKU. ITo comHeYHBIM 3aTMECHUSIM JIIOaU 6YIIYT OMnpeaAcCIATL MOJACHD.
(BHOBB myist Mepuanana, HaJl KOTOPBIM "BUCUT" reocTarmoHapHoe Teno. it Ipyrux MecTHOCTEH —
MOMPaBKH, aHAJIOTMYHBIE OMIMCAHHBIM BBIIIIE. )

8. Buaumocts miaaner. (3adaua cvikmuiékapckux aeémopoé 6 pedaxkuuu M.I. I'aspunoea, 2002.) JIns
MOJTHOTO PEIICHUsI MPEATIOKEHHON 3a/1ad HY’KHO BOCIIOJIB30BAThCS TaOMUIaMHu 3(peMepua BcexX IMATH
wianer. I[lpenmonaraercs, yto y4acTHUKM OnuMMIManbsl MONMYT JUHAMUKY ABW)KEHHUS 5 IUIAHET 11O
SKJIMITUKE U €€ BIMSHHUE Ha YCIOBMS BHIMMOCTH, OOpaTHMB BHUMAaHHE Ha PEIKOE aCTPOHOMUYECKOE
sBJICHME, Korja 4 miuaHeThl OyIyT pacmosaratbess B onHoM co3pe3auu (Tenpua), a FOmutep psaom (B
bnu3Henax). A Taxke NpoCIeAsT AMHAMHUKY BOCXOJIOB, 3aXOJOB M YCTAHOBAT IMOPAJOK IOSIBICHUS
IUIaHET, ¥ 00J1acTh Heba.

[Ipu pemeHnn caeayeT yuecTb Avockss, 2-OM 9aCOBOM MOSAC (N = 2) U UCTIOIB3YEeMOE ISl pacyETOB BpeMs
(3umuee 1o 31 mapta u netHee mocne 31 mapra).

3anada pemranach Obl Ipolle (HarjasaHee) NPy HATMYUH [TOIBUKHOM KapThl 3BE31HOTO HeOa, B TaHHOM ke
CUTyaluu Npuaércs eme cooOpa3uTh, KaK JBUKETCS B TEUEHHE CYTOK JMHHS T'OPU30HTAa Ha JTAHHOU
«HETIOIBMKHOM» KapTe.

HeKOTOpLIC KOHKPCTHBIC ITYHKTBI pCIICHUS CIICAYIOIIUC:

8.1. C momouipro 3BE3IHOM KapThl MOXHO OIPENEIUTHh JaTy, BpeMs M MECTO BUAMMOCTH BCEX IATU
wianer. Ha mmpore CoikThiBKapa 3710 Oyaer npumepHo 20 ampens, a B ciydae MOCKBBI U
KpacHosipcka — Ha HECKOJIBKO JHEW paHblIlle, 4YTO-TO OKOJI0 15 anpens. Tak 4To yBUIETh 3TO ABJICHUE
BO BpeMsI IIPOBEACHMSI OJTMMIIMAAbI BPsIA U yaacTcs kKak B ChIKThIBKape, Tak U B KpacHosipcke. Jlata
15 ampenst momyuyaeTcs 1o 3BE3MHOM KapTe, KOTrJa B MOMEHT 3aXOJa COJHIA Hauboiee TPYIHO
HaOJro1aemMasi TUIaHeTa ¢ HAaMMEHBIIMM MPSIMBIM BOCXOXKIEHHEM o (a 3To Mepkypuii) OyneT BbIle
TOPU30HTA.

8.2. MI3BeCTHO, YTO OTBETHI, MOJyYaeMble 0 3BE3HON KapTe, Aal0T CPeIHEE MECTHOE BpeMsl, TO ecTh T,
Cea3p T, ¢ sernum Bpemenem T, crmepyroomias T,=T,+n+2"-A=T,+ 1" 30" MHWrak,
MOKa3aHUsM KapThl HY»HO TprbasisTs 1” 30" Hauamo BugumocT Mepkypust B MocKBe TpUAETCS
Ha T, = 18" 25" wmm T,=18"25" +1"=19"55". B sroT IeHb ¥ B 3TO BpeMs IUIaHeTa OyJeT Ha
BbIcoTe OKono 10° B 3amamuHoil yactu Heba. [IpoAOKUTENBHOCTH BHIMMOCTH €€ HEBEJHKa,
pacnosaraercs oHa B co3se3auu OBeH.

8.3. Cnenyroniee TMOJOKEHUE MO KaJCHIApPHOW JaTe A3TO TO YHCIO, KOTJa BCE YEThIPE IUIAHETHI
pa3MecTsATCS B OJHOM coO3Be3nuu — Tenbla. Jto Oyaer 1 mas, korma Mepkypuid, IBHKYIIUHCS
NpsIMBIM JIBUJKEHUEM, BOUAET B TpaHUIbl yKa3aHHOTO co3Be3qus. B stor aens CoiHLE 3aXO0JIUT
okosio 19" 30™ mo Bpemenu T, wiu B 21" mo Bpemenu T,. Mepkypwii OyaeT BHIEH Ha BBICOTE OKOJIO
15° mox ckomienueM Ilnesapr.
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[TpomomKUTENBHOCTh MPEOBIBAHUS IUIAHET HaJ TOPU30HTOM OyAeT TeM MEHbIEe, YeM MeEHbIIe e&
KoopAuHata o (mpsiMoe BocxoxzaeHue). llepBbIM oOkas3biBaeTcs HajJ TOpU30HTOM Mepkypuii, 3arem
Benepa, Mapc, CatypH u, HakoHell, nociie noayHouu FOmurep.

WHTepBasl BpeMeHH, B T€YEHHE KOTOPOTO 4YeThIpe IUIAaHEeThl 3a ucKimoueHueM lOmmrepa cobepyrcst B
OuYeHb KOMIAKTHYIO TPYIITy, BechbMa Maji. Toponutech HaOmonaTh sgBieHHE! DTO TOCTaTOYHO PEIKOE U
KpPacUBOE 3pEIIHILE.

Crnenyer Takke OTMETUTh, YTO B TEUEHHE HCCIEAYEMOIO Iepuoja MPOU30MIeT NmepecTpoiika mopsaka
pacIoyio’KeHHsl IJIaHeT MO SKIUMNTHUKE B CHIIy UX pa3HOM YIJIIOBOM CKOPOCTH JBM>XKEHUs. M3BecTHO, 4TO
caMoil  ObICTpOIBIKYIIEHCS IUIaHeToN sBisieTcss Mepkypuil (0wmepr = 4,6°/c), 3atem uayt Benepa
(0Ben = 1,6°/c), Mapc... u cambrii memiennsnii CarypH. Tak, 11 mas Benepa morornut Mapc mo npsimomy
BOCXOJKICHHUIO U PACIHOJI0XKUTCSA Ha SKIUNTUKE YyTh K FOTy OT Hero. Ddgemepuipl MepKypus Mo3BOJISIOT
BBIJICJIUTh JBE TOYKH CTOSIHUS B JIBWKCHMU IUIAHETHI, @ MEXJY HHUMHU OyJeT HUXKHEE COCIUHEHHE
raneTsl ¢ CoJHIIeM, KOrja IUIaHeTa, €CTeCTBEHHO yke OyneT He BHUIHA. MIHTEpecHO Takke, 4To yiKe
1ocJIe OKOHYAHUS MCCIIEAYeMOro Meproia BpeMeHH (B KOHIE Masi) BeHepa oOroHuT muaHetsl Mapc u
CaTypH, KOTOpBIE IPEKPaTAT CBOK BHUAMMOCTb, U Npubausutcsa k HOnurepy B co3Be3auu binsHenos B
Hayaje UIoHS.

Kcratu, moyeMmy cTohb KOMIIAKTHOE PACIOJIOXKEHHUE IMATH TUIAHET COJIHEYHOW CHCTEMBI HE Ha3bIBACTCS
napaaoM rianet? J{eno B ToM, 4TO 1o oHy cTopoHy oT CoJiHIIa cOOpanuCh JUIIH ABE TUIAHETHI (3eMIld U
Mepkypwuii) a mo apyryto octanbHbie yeTbipe (Catyps, Mapc, IOnmutep n Benepa) npuueM B 10CTaTOYHO
mIMpoKoM KoHyce. Kpome Toro, ¢ momorpto 3demepus JIyHbl (eciu Obl OHH OBLIM JTaHBI YYACTHUKAM)
MOXHO OBUIO OBbI ompenenuTh, uyTo 14-18 ampens, a takke 13-16 mas Jlyna B manoii ¢aze mpoiiner
BOJIM3HU MATH TJIAHET.
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