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Bnaoumupy Anopeesuuy Ycnenckomy,
He bosiujemMycst 00wbsICHSIMb 00Wel38eCmHoe

K yuraremio

B nporpammax pycckMX I'MMHA3Mii M IIKOJI JPYTUX CTpPaH ObUI Takoi Mpej-
MeT: «kocMorpadusiy. Tam OOBSICHSUIM, OTYEro OBbIBAIOT JIeHb M HOYb, 3UMa U
Jero, noueMy Jlyna vHorza BuAHa B BUJE cepla M Tak Jajee. biuarojapst 3a-
MEUaTeJIbHbIM JIOCTUXKEHUSIM aCTPOHOMMU U TEXHUKU DTU CBEJICHMSI NOCTEICHHO
BbIIIAJIM U3 LIKOJIbHOM 1IPOIPAMMbl — KOMY MHTEPECHO CJIyLIaTbh 11IPO TPOILIMKU U
TIOJISIPHBII KPYT, KOTJa JIIoJu NoObBaiu Ha JlyHe, moayunsu ¢otorpadguu Map-
ca u CaTypHa € OJIM3KOIO PACCTOSIHUSI, OTKPbUIM YEPHBIE JILIPHl 1 MHOTO JIPYTHUX
noTpsicalondx Beuei. B pesysiprare cBefieHus U3 KocMorpaduu Monajy B YUCJIO
[IPOIIMCHBIX UCTUH, KOTOPbIE MQJIO KTO 3HAET.

Eciyin BBl OTHOCHTECH K CUACT/IMBOMY MEHBIIMHCTBY M MOXETE 0€3 Tpy/aa CKa-
3aTh, BOCXOJUT JIK CI/IpI/ch1 KaX/Iblil IeHb B OJTHOM U TOM K€ MeCTe TOPU30HTa
WU B pasHbIX, IJe U Korja CoJsHile ObIBaCT BUJIHO B 3€HUTE M MOXET JIU CEpI
JlyHbl ObITH HalpaBjieH POXXKAMU B TOYHOCTU BHU3, TO B 3TOM OPOILIIOPE HUYETO
HOBOro /UIsl Bac He Oyzer, 1 aBTOp MOXET TOJIbKO u3BUHUTHCSL. Ho eciu Her, To
«3a MHOI, 4nTaATE/IbM!

1 Camas sipKast 3Be3la Ha HeOe, He cumrtasi CosiHIa.



NICOLAI COPRERNICI

net,in quo terram cum orbe lunari tanquam epicyclo continer
diximus , Quinto loco Venus nono menfereducicur, S.zxgunl
denicg locum Mercurius tenet,oétuaginta dierum {paciocirca
currens. In medio uero omniumrefidet Sol. Quisenimin hoc

pulcherimo templo lampadem hanc in aliouel melioriloco po
nercr,quim unde totum imul pofsit illuminaresSiquidem non
incpte quidam lucernam mundi,alij mentem, alfj reorem uo=
cant, Trimegiftus uifibilem Deum,Sophoclis EleGra intuent@
omnia.lta profecto tanquam in folio re gali Sol refidens circum
agentem gubernat Aftrorum familiam, Tellus quoq minime
fraudatur lunari minifterio , fed ut Ariftoteles de animalibus
ait,maximd Luna cii terra cognatio ne habet, Concipit interead
Soleterra , & impregnatur annuo partu, Inuenimusigitur fub

hac

Crpanuna u3 nepsoro u3fanust (Hiopuoepr, 1543) xuuru Huxomnas Konepuu-
ka «O0 oOpalleHnn HeOecHbIX cepy» (OpUrMHAIbHOE JATUHCKOe HasBaHue: “De

revolutionibus orbium ccelestium”). Ha cxeMme IjlaHeTbl JBUXKYTCS 110 OKPY>KHO-
crsim Bokpyr CosHia.



1. be3aHa 3Be31 moJiHa

ITpencraBbre cebe, 4TO MO3JHUM BEUEPOM Bbl HABEJIM TEJIECKONI HAa KAKYIO-
TO 3BE3[ly U 3aKpENUJIM €ro. 3Be3Jia, JABUrasich 1o HeOy, BCKOpe YHAET U3 MOJIst
3penusi. Ha cuieaytommii Beuep, npu Takoil ke SICHOM I10roje, Bbl CMOTPUTE B
TEJIECKOII, 0XKU/1asl TIOSIBJIEHUST STOM 3Be3/bl. [Ipoitaér m oHa uepes noJie 3peHust
U MUMO?

Emé Bonpoc. M3BecTHO, YTO He BCe 3BE3/Ibl BUJIHBI OTOBCIOﬂy.Z CylecTByIoT
JI1 3BE3JIbl, KOTOPbIE MOXHO yBHJETh B IleTepOypre, HO Henb3sl yBUIETh (HM B
Kakoe Bpems rofa) B Mockse? A Ha000pOT — 3BE3/IbI, KOTOPHIE MOXHO YBUJEThH
B MockBe, HO HeJib3st yBueTh B IlerepOypre?

JIBmkenue 3emJm

Ecim BBl He cpa3y MoXeTe OTBETHTh Ha 3TH BOIIPOCHI, TO HA/I0 BCIIOMHUTH I'e-
JmoueHTpuueckyio cucreMy Hukosast Konepuuka (1473 —1543). CoruiacHo 310
cucreme:

e 3emJisl umeeT GopMy liapa.

e 3emJis BpamaeTcsl BOKpyr HemonBrkHoro CoJsiHIIa TI0 KPYroBoii opOwuTte,
JeJiast 000poT (BO3Bpallasich HA MPEXHEE MECTO) NPUMEPHO 32 TOJ.

e 3eMJIs TakKe BpaIacTCsl BOKPYT CBOEH ocH, Jejiasi 000pOT MPUMEPHO 3a
cyTku. KoHLIbI 3TOI OcH (TOUKM, IJIe OHA HepeceKaeT 3eMJII0) Ha3blBAIOTCSI
CeBeprlM U I0XKHBIM I10JIIOCaMM.

e 3eMHasi OCh COXPAHSIET CBOE HAIPABJICHUE B IPOCTPAHCTBE (€€ CEeBEPHBbIi
KOHell OCTaETcsl HallpaBJIeHHBIM IpuMepHO Ha [losisipHyIo 3Besfy, a IOXK-
HBIIl — B pailoH CO3BE3Us Okranra.’

e Pasmep 3emuin Mas o cpaBHeHMIO ¢ paccrosiHueM Jo CosiHia (pajuycom
opoutsl 3emiin). B cBolo ouepeab 3TO paccTOsSIHUE MaJio 10 CPABHEHHUIO C
PacCTOSIHUEM /10 3BE3.

2[losr B.T. BenemukroB (1807-1873) mucan cBoemy mpusitemio W. A. TonyapoBy (1812-1891),
Kxorga ToT B 1852 rogy coOupasicst B jajbHee myTeniecTsue Ha ¢perate «Ilasmaza», omicaHHoe B
ONHOMMEHHON KHMre: «l1 Thl CBepLIMIIb IJIaByude 3ae31bl/ B T€ JPEBHUE U HOBbIE MeCTa,/ IIe B
HeOecax Jpyrue OJelIyT 3Be3bl,/ THe CBeT JmeT co3Besaue Kpecra». VMeercst B Bumy cosBeszve
IOxHoro Kpecra, kotopoe B Halmx LIMPOTAaX HE BU/HO.

3Tpa/IMLIMOHHBIM CHMBOJIOM KXKHOTO TIOJTyLIAPUst CITy>KUT cossesme FOxHoro Kpecra (cM. mutaty
n3 BeHeMKTOBa), HO OHO JIOBOJIBHO JIaJIEKO OT I0)KHOTO TIOJII0Ca MUpa (OTCTOMT MpuMepHO Ha 30°).
Mexay cospesausimu FOxnoro Kpecra n OkTanTa ecth ew€ cosBesaus Myxu n XamesieoHa.



[Mossipuas
3Be3/a

CouHile

3emisa

opbuta 3emin

Ha »ToM pucyHke He coOJIOAEH MaciiTad (MHaue 3eMilsl BhITJIs[eNIa Obl Kak
Touka). OTHOCHUTEJIbHBIC pa3Mepbl MOXKHO TIPEJICTAaBUTH cebe Tak:

® OKpYXHOCTb 3eMiu npumepHo 40 000 kM (TIpMMepHO BUETBEPO OOJIbLIE,
YeM COBPEMEHHBII JIaiiHEp MOXET MPOJIETETh O€3 MOCAKN); CBET U Pajlyo-
BOJIHBI IPOXOZST TAKOE PACCTOSIHUE IIPUMEPHO 33 BOCBMYIO 4aCTh CEKyH/[IbI;

e 510 CoJtHITa CBET UJET TOpa3o JOJbIIE, OKOJIO 8 MUHYT;

e JI0 Okaiimx (M3BECTHBIX) 3BE3J CBET WJIET OOJIbIIE YETBIPEX JIET; JIO
[MoJisipHo#t 3Be3/1bl — O0JblIe 400 JieT.

PasHuiia B pacCTOSIHMSIX TakoBa, YTO €CJM HAC MHTEPECYeT JBIDKEHNE (Kaxy-
nieecst — 3a CYET BpallleHUsl 3eMJI) 3BE3/] 1o HeOY, TO JBIXKEHUE 3eMJIM BOKPYT
CoJTHII2a MOXXHO HE YUYHTHIBATh, M3-32 HETO HAIIPABJICHUE HA 3BE3/Ibl IPAKTUICCKH
He MeHsieTcsl. (C ATOl TOUKM 3peHust MPEHEOPEXKNMO MAJIO ¥ COOCTBEHHOE JIBMXKE-
HUE 3BE3/1 B IPOCTPAHCTBE — YTOOBI €r0 3aMETUTh, HYXHbI TOYHBIC U3MEPEHNSI C
TIOMOIIIBIO TEJIECKOTIOB 32 [UTMTEJIbHBIN TPOMEXYTOK BPEMEHH; YIJIOBasi CKOPOCTh
HE MIPEBOCXOJIUT JI0JICH YTIIOBO MUHYTHI 3a TOJI.)

CropoHbl cBera

Jluist Hauasia BCIIOMHMM O cTopoHax cera. Jlsurasich Ha cesep N [anrui. North]
K ceBepHOMY TIoJiiocy win Ha for S [South], MbI naém mo Mepuamany (1o ayre
OKPY>HOCTH, NPOXO/sllieil yepe3 moJioca). Ecnam craTh JIMIoM Ha 10T, TO ClieBa
oT Hac Oyner BocTok E [East], a cipaBa — 3amag W [West]. (Hampapyienus Ha
BOCTOK U 3allaji 00pa3yloT NPsIMOIl yrosl ¢ HAIlpaBJICHUSIMU HAa CEBEP U I0T.)

JBurasick 13 Kakoi-TO TOYKM BCE BPEMST HA BOCTOK, MBI HE MPHOJIIKACMCS K
HOJIIOCY ¥ HE OTJAJISIEMCS OT HEro, U 4epe3 HEKOTOPOEe BpeMsl ClieslaeM Kpyr (Ta-
panens). Bece Mepuinansl — Kpyru OJJMHAKOBOTO pasMepa, a Mapaljield — pas-
Horo. [losiyyaloTcst iBa ceMelicTBa OKPY>KHOCTEH, BCEr/la MEPECEKAIONMXCSI MO/
[IPSIMBbIM YTJIOM.
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3eMHOi 111ap ¥ CTOPOHBI CBETA

HanpasiieHue Ha ceBep MOXKHO ONPEAEIUTD 110 KOMIIACY: OJMH KOHEIL| CTPEJIKU
yKasblBaeT Ha ceBep, BTopoir — Ha 1or. (Hajgo Tosbko umers B BUJy, 4TO Mar-
HUTHBIE TOJIIOCa 3EMJIM, HA KOTOPBIC YKa3bIBACT KOMIIAC, HE COBCEM COBIMAIAIOT
¢ reorpa(puyeckKiMy, U 3TO CyNIECTBEHHO, €CJIM HY>KHa OOJIbIIAS TOUHOCTb WJIH
€CJIM MyTENIeCTBOBATh OJIM3KO K MOJIIOCY.)

CeBepHOE U I05)KHOE MOJIyLIapusl 3eMJIM Pa3/ieIeHbl SKBATOPOM — CaMOii 00J1b-
woii napasiesiplo. [rpora MECTHOCTU OIIpeJesIsieT, KaK AaJIeKO Mbl OT 9KBATOpa
(Ha xakoit napasuiesu). Ha skBaTope mmpora paBHa HyJIIO, CEBEPHbII 110JIIOC Ha-
xoauTcst Ha 90° ceBepHOIl IMPOTHI, I0KHBI — Ha 90° rpaxycax foxHoOi. (boiee
(hopMaJIbHO MOXKHO ONPEEIUTh IIMPOTY KaK YroJl, KOTOPBIl 00pasyeT ¢ ILIoC-
KOCTbIO DKBATOpa JIy4d M3 LIEHTpa 3eMJM B JIaHHYIO Touky.) [lomMumo mmportsi,
[I0JIOKEHUE TOYKM Ha MECTHOCTH 3aJa€rcsi JoJiroToi. Jlosrora onpenessier, Ha
KaKOM MepHMaHe HAXOAWTCS Touka. [lo Tpammumm m0Jrota m3MepsieTcst OT Me-
puanana odcepsaropuu B ['punsuue (paiton Jlonjona, BesmkoOpuranust).

CkaxxeM, UykoTka HAaXOJUTCSI Ha MepUIMaHe, MPOTUBOMNOJIOXHOM [pHHBUY-
ckoMy (Tak uTo Tam cxojsitcst 180° Bocrounoit u 180° 3amaaHoit foyrotel), To-
k1o — Ha 139° BocTOuHO# JOJTrOThl, XabapoBck — Ha 135°, BiiaguBocTok — Ha
131°, Upkytck — na 104°, HoBocubupck — Ha 83°, ExatepunOypr — Ha 60°,
Kazanr — na 49°, MockBa — Ha 37°, CmoJsieHCK — Ha 32°, Munck — Ha 27°,
BapmaBa — Ha 21°, bepaun — Ha 13°, Ilapmwk — Ha 2° (Bce — BOCTOYHOIA
noJrothl), JlongoH — Ha IpunBuuckoM Mepuauane (1eHTp JIoHI0HA HEMHOIO
3anajnee [punBuua), JyOnuH — Ha 6° 3anmajiHoit JOJTOTHI, PeikbsiBUK — Ha
22°, Hoio PIOpK — Ha 74°, Yukaro — Ha 87°, Can-®panuucko — Ha 122°,
BOCTOUHBIN Oeper Bepunrosa nposmsa (paszessiomero Assicky u Uykorky) —



Ha 168° 3amajiHONi JOJTOTHI.

B kakylo cropoHy Bpamaercst 3emJisI, ecinn cMoTpeTh ¢ [TossipHoit 3Be3bl (Ha
CEBEPHBII MOMMIOC 3eMJIM): MPOTUB YacOBOM CTPEJIKM WJIM IO 4acoBOW cTpeJke?
DTO JIETKO MOHSITh, €CJIM BCIIOMHHUTh, UTO Ha BocTOoke Poccum (Bo BiagmBocToke
win XabapoBCcKe) yTpO HACTyIaeT paHblie, yeMm Ha 3anaje (B Mockse mim Cmo-
JIEHCKe). 3HA4uT, 3eMJIsl CHa4YaJla MOJCTaBJISET MO/ COJIHEUHBIA CBET BOCTOUHYIO
vacTb Poccuy, a IOTOM 3amafiHyIo, TO €CTh BPallaeTCsl IPOTUB YacOBOI CTPEJIKH.
Hpyroe o0bsicHeHue: pa3 CoJiHLE BCTAaET Ha BOCTOKE, 3HAUWT, TaM Y>K€ HACTy-
NI JIEHD, KOI/Ia y HAC OH TOJIbKO HauMHaeTcsA. (Ecim Tm oObscHEHMsT KaxyTCs
HEHOHSITHBIMU, TI0JIE3HO IIOCMOTPETh Ha IJI00YC.)

Boslee nmpakTHUUecKuili BOPOC: KaK HAiTH HAIpaBJICHUE Ha ceBep MO 3BE31am?
Ecim npencraButh cebe och 3emun, HampabJieHHylo Ha IlomsipHyio 3Besmy, To
SICHO, 4TO B JII0OO#i Touke ceBepHOro nojyuapust 3emsm [lossipHast 3Be31a Haxo-
JWTCSl HAJl TOPU30HTOM B HATIPABJICHUM ceBepa. VICK/IIOUEeHHEM SIBJISIETCSI TOJIBKO
ceBepHblit noJioc, rae INossprast 38e3/7a BUHA B 3¢HUTE (B TOYHOCTU HABEPXY) —
HO TaM U CJIOBA «HAIpaBJICHUE Ha CEeBEp» HE UMEIOT CMbICIa. Bo BceX OCTasIbHBIX
MecTax, rje BuaHa [loJisipHasi, Hallo MOCMOTPETh, HAJl KAaKOW TOYKOW IOPU30HTA
OHa HaXOMUTCS, ¥ 3TO Oy[eT HallpaBJICHHAE HA CEBEp.

A rrie Bugna IlomsipHast 3Be3na? PoHAph BUAEH B T€X MECTax, Kyza JOXOIUT
ero csetr; [losisipHast 3Be37a OCBELIAET CEBEPHOE TOJIYIIAPUE M BUHA TaM XKe.
BricoTa e€ HaJl TOpM30HTOM 3aBUCHUT OT LIMPOTHI MeCTHOCTU. Ha skBaTope 1mpoTa
paBHa HyJio, u [losisipHast Ha ropusonre. Ha ceBepHOM mosioce MMpPOTa paBHA
90°, u IlonsipHast B 3enute. Ilo Mepe JBMXKEHUSI OT DKBATOpA K IOJIOCY IIMPOTA
¢ Bospacraer (paBHoMepHO) oT 0° 110 90°, u coorsercrBeHHo [losisipHast 3Be3za
MO/IHMMAETCSI HaJl TOPU3OHTOM (Ha (p TPAZYCOB).

He0ecnas cdepa

Urak, npo [loasipHyto 3Be3my Mbl BCE MOHSUIM: OHA HETOJBIXKHO BHCHUT HaJl
TOPU30HTOM B CEBEPHOM HANpPAaBJCHWM, IIPU STOM YIoJl Ha/l TOPU3OHTOM paBeH
IIMPOTE MECTHOCTHU. Tenepk JIETKO MOHSITh, KaK JIBIKYTCS BCE OCTAJILHBIE 3BE3/IBI
no Hedy. OTO yAOOHO NPEJCTaBJISITh ceOe KaK B JPEBHOCTU: 3eMJIsl HETO/IBIK-
Ha, 3BE3/bI (CBETSIIMECS] TOYKM — 30JIOThIE TBO3/IMKN) MPHUKPEIIJIEHbl M3HYTPH K
(uépHoil) «HebecHol cdepe», U 3Ta cepa BpaIAETCsl KaK €MHOE 11eJI0€ BOKPYT
OCH, COCAMHSIIONIEH €€ CeBEepHBI M I0XKHBIN MOJTI0ca. DTH TOJII0CAa BOOOpaXkaeMoit
HeOeCHOM cpepbl aCTPOHOMBI HA3bIBAIOT CEBEPHBIM M I0XHBIM IIOJIIOCAMU MHPA.

[peacraBbre cedst B HEHTPE MMIAHTCKOIO BPALLAIOLIET0Cs] 1100yca, B KOTOPOM
ciesiaii MaJjieHbKUE JIHIPOYKU M TIOMECTHJIM Ha SIPKUiA CBET: M3HYTPH BbI yBUIUTE



cBeTslIMecs: TOYKU, KOTOPbIE BpalllaloTcsl BMecTe ¢ obycoM. (Heuro nogo6Hoe
MOXHO YBU/IETb, €CJIM YAACTCs HafiTh paboTalOLIMii [JIaHETapUii: TaM [IPOEKLIUOH-
HbIi amnapar co3JaéT Ha BHyTPEHHEl IOBEPXHOCTH KyIIO/Ia U300paxxeHus 3BE31.)

XoTsl 5TO ¥ COBCEM JIpyrasi KADTUHA MMpPa, HO BUJUMOE JBIDKEHUE 3BE3J 110
HeOy OHA OTpakaeT HpaBWiIbHO. EciiM HAC MHTEpECyeT TOJIbKO JTO JBUKEHME,
TO HE BAKHO, 3eMJId JIM BpAlIaeTCsl OTHOCUTEIBbHO HETOABIKHBIX 3BE3M, WM
3BE3/Ibl Bce BMECTE BPALIAIOTCS BOKPYT 3eMJIM. TOYHO Tak >ke He UMEEeT 3HAYCHUS,
YTO 3BE3/Ibl HAXOJSTCSI HA PA3HBIX PACCTOSHUSIX OT 3€MJIM — BAKHO JIMIIb, 4YTO
9TU PACCTOSIHUSL I'POMA/HBI 110 CPABHEHUIO C OPOUTOM 3eMild, U 3TO HO3BOJISET
HPE/ICTaBJISITh 3BE3/IbI TIOMEIIEHHBIMU HA OJJHY OYeHb OOJIbIIYIO HEOECHYIO chepy.

[locTaBuM B TEMHYIO GE3JyHHYIO HOYb (POTOKAMEPY C OTKPBITBIM 3aTBOPOM
Ha HEecKoJIbko yacoB. Ha cHuMke OyayT BU/HBI AyT'd, OIUChIBaeMble 3BE31amu. x
LEHTP HAXOJUTCS B MoJIoce HeOecHoi cdepbl; B HallleM cilydyae (CM. PUCYHOK Ha
clle[lyloLlell CTPaHULE) STO CEBEPHbII I10JII0C, TAK KAK CHUMOK C[I€JIaH B CEBEPHOM
noJrymapun (B I'penyn).

Bocxoa u 3axoa 3B€3n

Ha neGecHoit chepe kaxkaast 3Be3/1a OIMCHIBAET KPYT, M Mbl CMOTPUM Ha HETO
u3HyTpU u3 1eHTpa cdepbl. st 3BE31, Omus3kux K IlossipHOI WM K 100)KHOMY
HOJIIOCY MHPA, STOT KPYr MaJICHbKHMI, JUIsl 3BE3/1 Ha DKBaTOpe HEOECHOU cepbl
OH HaMOOJIBIINIA.

TI0JIsIpHAsI 3BE3/1a \

IIJIOCKOCTb I'OPHU30HTA






Ha pucyHnke HaOmogaTes b N300paskeH Kak TOUKa B IIEHTpe HeOeCHoi cdepsl,
paccekaeMoii IJIOCKOCTbIO FOPU30HTA. (3eMJIst Ha STOM PHUCYHKE HE IOKa3aHa —
€€ MOXXHO ObU10 Obl U300Pa3UTh KaK MAJIEHbKYIO Cepy, KaCaIOILyI0Csl CHU3Y IJ10C-
KOCTY F'OPM30HTAa B MECTE HAaXOX/IeHUs HaOmoaaresis.) CTpEeJIKU Ha 5TOM PUCYHKE
YKa3bIBAIOT HAmpaBJieHne (KaXyILIErocs) BpalleHust HeOecHo# cepnl. OHO Tpo-
TUBOIIOJIOKHO HAIPABJICHUIO BPAILICHUS! 3eMJIU, O KOTOPOM MBI FTOBOPUJIM PaHbLIIE
(ecsi1 MbI KPYTHMCSI B OIHY CTOPOHY, TO HEIO/IBIDKHBIN MUP Ka>KETCsl HaM KpPYTsi-
IIUMCSL B IPYTYI0). 3aMETUM, 4YTO 3TO COIJIACYEeTCs C TEM, UTO 3BE3bI BOCXOIST
C BOCTOYHO}1 CTOPOHBI U 3aXO/JSIT HA 3aIla/HOM.

W3 pucyHka BUJHO, YTO HEKOTOpbIe 3BE3/bI (Osm3kue K [losisipHoit) Hukoraa
He OIyCKAIOTCSI HIKe TOPU30HTA, U €CJIU OBl He SIPKUIT COJTHEUHBII CBET U roJryboe
He0Oo, OHM ObLIM Obl BUJHBI Beeraa. Jlpyrue 3BE3/bl BOCXOIAT U 3aX0sT 0OPAaTHO
3a Topu3oHT. HakoHell, HEKOTOpble 3BE3/1bI (OJIM3KUE K I0X)KHOMY IIOJIIOCY MHUPa)
HE BOCXOJAT BOBCE U He BUIHBI HUKorAa. (Hamr pucynok — muist Habmonaress B
CEBEPHOM TIOJIyHIAPUH, KOTOPKIN BUANT [1oJIsIpHYIO 3B€3/1y HA/l TOPU3OHTOM.)

[Mockounbky IMoJisipaast 38e3/1a BCE BpeMst B OJJHOI TOUYKe HEOOCBO/IA, TO APYTHE
3BE3/Ibl ONMUCHIBAIOT OJTHU U T€ K€ KPYT'W (BeJb YIJIOBOE PACCTOSIHME OT HHX JI0
IMonsipHoit 3Be3abl MocTosiHHO). OTcloa clieyeT OTBET Ha OJWH U3 3aJaHHBIX
BOIIPOCOB: pa3 NPOWJs 4Yepe3 IoJie 3peHusl TeJIECKONa, 3Be3/la OyJleT NMOBTOPSTh
CBOI1 IyTb KaXKAblil JeHb. (XoTesaoCh Obl CKa3aTb «3Be3/la BHOBb IIPOUAET 4epes
TM0JIC 3PEHUSI POBHO Uepe3 CYyTKM», HO TyT €CTh TOHKOCTh: YTO TaKOE CYyTKU? BpeMsl,
3a KOTopoe 3eMJisl JefaeT o0OpOT BOKPYT CBOEH OCH — HE COBCEM TO BpeMs,
KOTOpO€e MPUHSTO HA3bIBaThb CyTKaMU B ObITY. K 3ToMy MbI elmé BepHEMCSI. )

CroJib ke siceH OTBET U Ha Bompoc npo Cupuyc: Ja, OH BOCXOJUT B OJHOM
U TOM € MECTe€ FOPM30HTAa KX/l [IeHb. JTO HE 3HAUUT, 4T0 CUpHyC MOXKHO
HAOJIIOIaTh KPYTJIbIA TO: €CJIM 3B€3/1a BOCXOMUT JHEM, TO €€ HE BUIHO.

Hakonell, Mbl MOXeM OTBETUTb M IIPO 3BE3/IbI, KOTOPbIE MOXHO YBU/IETb, Ha-
XOJISICh B JIAaHHOU Toyke 3eMsd. M3 pHUCyHKa SICHO, YTO B CEBEPHOM IOJIyLIAPUU
3eMi BUIHBI BCe 3BE3/IbI CEBEPHOIO INOJIyLIApUs HEOECHOM c(hepbl U HEKOTOPBIE
3BE3/IbI I0>KHOTO nosywapusi. He BUAHBI Te 3BE37bI, KOTOPBIE OJIM3KO K I0KHOMY
MOJIIOCY, W YEM I0KHEEe HAXOIUTCS HaOJIoaTesh, TEM 3Ta HEBHIMMasi 00JIacTh
Menble. Kak nokasbiBaeT puCyHOK Ha CJIeIyIONel CTPaHUIE, HA DKBATOpPE BOOO-
I1le HEBUJMMBIX 3BE3/1 HET: CEBEPHBIil U I0XKHBII TOJTI0CAa MUPa MbI BUJUM Yy TOpH-
30HTa B CEBEPHOM M I0>KHOM HAIIPABJICHUSX, A 3BE3/Ibl ONUCHIBAIOT KPYT'H BOKPYT
TOPU30HTAJIbHOM OCH CEBEP — 0T, IPOBO/S MOJIOBUHY BPEMEHU HaJl TOPU3OHTOM,
a MOJIOBUHY — IIOJ.
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CEBEPHBIA
TI0JIIOC

IIJIOCKOCTb
rOpU30HTaA

Bocxon m 3axox 3BE31 Ha DKBaTOpE

Bomnpocsl

m Ha reorpaduueckux kaprax oObIYHO M300pakaloT ceBep cBepxy. lze B
9TOM ciy4yae BocTok U 3anaj? [loyemy it kapT 3BE31HOro HeOa OTBET OyJer
apyrum?

' (Axdogd dogad uirdo) ededid
Irelres & ‘edolrd 301004 ‘19dodo noHO9QoH MdLAHEM 19HI'ME MHO MeX ‘el sororexedgoen
BUIE09E00 JIL1 “BQOH O.JOHIEQde Xeldes xIaHHOWadg00 el “eaold Teres ¢ ‘egedid Yoroog

YenoBek MpoIIEST KWJIOMETP, WIS BCE BPeMsl CTPOro Ha CEBep, MOTOM
KWJIOMETP CTPOTO Ha 3amaj, MOTOM Ha IoT ¥ IIOTOM Ha BOCTOK. BepHyusicst s oH
B TOYHOCTH B WICXOAHYIO TOUKY?

*(AMhOL OIAHIYOXOU € BO9LAHdOg U IAdM YIGHIrOII 91BLOD LXKOW HO BIOILOI 10 OMOLBIOH
‘mwigHged 91199 1A10W edoremie 1o vl1o1 U edogod o mirorreden ‘domndneH) sodrAHdog
U IDKOW OY ‘Mrodmm 1o rvowges urorireden eHUALT deX del ‘IoH ‘dogol omgoog
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Kyna npunéun, ecnu Bc€ BpeMs UATH Ha ceBepo-3amaj? BO CKOJIBKO pa3
MyTh OyZIeT JJIMHHEEe KpaTJyailliero myTd B Ty ke Touky? (Mopsl ¥ ropbl He yuu-
TBHIBATD. )

"u100doM0 oHIrou 10 G s0d = ¢ A /| enged munowrgeduen wole g uroodoxo selmor
-BIrgRIO0D U JOIFOIl BH OIMHAIrdedIIeH M G WOILIA YOIl BOWDKUELY I9W MeX Ml ‘BOOIIrOIl
Ol BMHEOL00kd OJommyehLed) SMIIIr0Q T A € BHULY 99 {MLedHID Ol D0iroll HI9HAED ey

E B kakyro CTOpOHY U C KaKoil CKOPOCTHIO JIOJDKCH JIETETh CaMOJIET BJOJIb
DKBATOPA, YTOOBI ACCAXKUPBI BCE BpeMs MOJIETAa MOIJIM HabJo1aTh 3akat CostHia?
Bocxon CostHua?

*(oeh g 90dLOWOLM MREOIML U 1OTEI
-A100Y oH 919dOo10X ‘G0IQIrOWED XI9E0NASE0r XITHHOWRdg00 M1o0doMO 9MIIr0Q Olh) OBh
4 dod1oworny /000 oy 1100dodo “edeh g ke 10dogo semdogoo ‘Irelres H eYOLOOE )

JIBe 3Be3/1bl B3OLIIM OJHOBPEMEHHO M HENAJIEKO APYr OT Apyra B Mockse;
niepBast u3 HUX Osmke (Ha HeOe) K TlosisipHoit, yem Bropast. Kakast 13 3BE371 paHblie
B30iIET B Knepe (KoTopblii pacrosiokeH 1oxHee MOCKBBI)?

“WOLLIA WHIMTIGL'QQ Yol ol€ 1aelralr godoid ol ‘oiAmdu oifHdarreinosndol
ok AL m AHro 1orexdooodou | < » udu xpuls = 4 u xuls = 4 wimded Uy oLk
‘ANOL M BOLUI0ED OLlE MMOOhMLIBWALB[A ‘UOHABIO[] LO BeMOL'ell 99Ir0Q Lalryosd omdaHed
Olh MEL ‘(9% WOL BOLYBIOO JLoJIroY g 19nuHeed OMHBUIA €) BOLORMIHOWA olodum g
1armHeed ouHBMId AWOLeon ‘ALHOENdOT X WOILIA WMIMYIr0Q YOI LBIOXJ08 MHO Q€M) g

@ I'[acca)KI/Ipr aBI/IapefICEI Ha BOCTOK C/ABUTI'alOT YaChbl BHepéZ[, YTOOBI IIpUCIIO-
COOUTHCS K MCECTHOMY BpEMCHU (TaM IIO3XKE, IHOCKOJIbKY COJIHHG BCTaJIO paHLH_IC) N
a IHaCCa>KUpbl aBHapeﬁca Ha 3amaza CABUraroT 4acCbl Hasal. Kyz[a n Ha CKOJIbKO
AOJIKHBI CABUTATh 4YacChl MACCAXKUPDI peﬁca, KOTOpblfl JICTUT CHayaJla TOYHO Ha
CEBEP 10 CeBepHoro TIoJTII0Ca, a MOTOM IPOJOJDKAET JIETETHL B TOM K€ HallpaBJie-
HHU HaA I0I' 1 HpI/ISCM.HHeTCSI?

"g00Bh [ BH Ir9dond Ol — OIOHIBLIRS €M MIFDQ € ‘d0dth
C1 ©BH YBERH 190Bh ILAHMETD OFeH ‘BUdRMALON OJOHROIDOE €M LFOIOIIId LJIFOWED HIFDd
Awoieon ‘Auenrudon AW-, 081 ou ruroxodi rer I9HOWD BUHULr MMHOMXKULIQUdI woadon €
18X 19HOWD MuHUIr BuHAdE kol o suiagndn u sunalraedinio rdonodee 19HxoIrOIORd
M ‘0JOL 10 LUOW€es I91BY SMHOHOWE]] * (MOIAD MHOWodd BMHOdE MMROL O OKOL U OHIO
OLh) IeceH MrM rpdomd €odoeh ¢ BH 9LAHMEID OUEH BOBR g € Woroudol O Xedeh
XITHHOJLMOIf€ BH OT'@H OH dLBIMEID JIQOO0d OL ‘40dBh g | BH Worelrgdodull 9 1908k MIrdy
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[Touemy MaresiaHy U ero KoJuleraM B BI0XY HEpBBIX KPYyTOCBETHBIX ITy-
TellecTBUi ObLIO JIerye OIpesielisiTh MKUPOTY, YeM [JOoJIroTy?

-(ourred onr ‘Wadkexd) nesad yodroKg nirm (edoIMIQ] GOMMHLAI) YMHOWLIRE ‘WX
-B)0) UMHOL'GE XUINQO BUHOTOIrQeH ‘40d10WOHOdX XI9HROL 19AQadl olh ‘BuHOLrdedIllo
WOLO9W O €0J€h MHMITEEMHOAXHMO OHAUMOOHded 1910rr0r SUHALAIdLO Vv ‘WolHosudox
I'eH 191€ode YOHABIO[] AL0dME BH 419d10WO0U OHROLBLOOY 19rodum suHodowen B!

Bynem cmotpets Ha [lossipayto 3Be3y U Guusjiexxaliye 3BE3/Ibl B TeUeHHe
J0JITOro BpeMeHU — Torza OyzieT BUIHO, 4To HeDecHasi cpepa Bpalaercs. Bpa-
waoTes JiM 38€31b1 Bokpyr noJioca (rae IMosisipHast 3Be37a) 110 4acoBOR CTpeJIKe
WM poTuB? A €CJI CMOTPETh B PAiiOH I0XKHOIO MOJIoca MUpa (HAXO/sICh, CKa-
*eM, B ABCTpasinm)?

*(edum eo0IIrOIT
0.10H¥O01 IAdxoa oiradio nosooeh o — uudemArron WOHXOI g &) miIrddid Hogodeh
aurodn yororemedd 19reds eduw eooirron oJoHdogad JAdMog olh ‘oHIMd exHAoud €

@ Kaxkue 3B€31bI BOCXOAAT B TOYHOCTH HA BOCTOKE U 3aXOASAT B TOYHOCTH Ha
3amazie? 3aBUCUT JI OTBET OT TOT0, HAa KAaKO LIMPOTE HAXOAUTCS HAOMIOAATeNb?

‘19dodd HOHOIQOH
odoremie eH BOIBYOXeH o1ddOLON ‘MIEQEE OLE BUHOTOINQEH IMI0dHMIMI 10 OWHOMERESH

B ceBepHOM moJtymapun 3BE3bI BOCXOST C BOCTOYHON CTOPOHBI, /IBU-
rasich cJieBa HalpaBo, a 3aXO/sIT € 3aMnajAHoi. YTo B 3TOM ONHMCAHWHU HY>KHO M3Me-
HUTh, €CJIM HAXO/MIILCS B I0KHOM Tosyiiapuu? Hapucyiite kapTuHy JBIKCHUS
3BE€3/1 (QaHAJIOTMYHYIO0 PUCYHKY Ha C. 9) [UISl aBCTPaJIMiiCKOi OpOIIOpBI O KOCMO-

rpaduu.

‘HOHITBITRE O IBTOXEE U
‘ogolreH ededin doseIMAr ‘I[IHOdOLID HOHROIOOE O LBI0X00d MI'e9de MUdRMIALOIl WOHYXO! g

E] Kakue 3BE3/bI MOXKHO yBU/ICTb B 3€HUTE, €CJIM HAOJIIOAATE/b HAXOAUTCS
Ha CEBEpHON 1mmpoTe ¢?

-¢) onged (eooirron oloHdogad AHodoro 4 — omHorrgedn
-gH QoH4IroLmxorron ‘19dodhd 1oHO9QoH edoleade Or OMHEOLOORd Q0€0Ir1A) QUHOHOLND
‘rawoHod1oe 1sdogol xex ‘Uru ‘«adoo YoHooQoH eH erodumy X19doLoM A ‘Ol OMAIO],
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C Kkakoit 3KCIo3MIMel ObUT clieJlaH CHUMOK TpaeKTopuii 3BE3/ Ha c. 10?

*(sniwewolAy Auoyiuy ‘undediorod doige u Loenkdodgiron ole)
Wedkh ¢ 19A91010891000 01k ‘ G/ oHdomwndn 41An 101BIraeL1000 oMHAOUd eH MIAYT * (XMLAD
XIGHIZEQ9€ M XI9HhOHI0D 0 Bdo€01 ‘omdrrel WurrAogo 19w ‘oHdomndu AWOhOL) Wedkh §g
oHdowndi 1949101991000 9I0OHXAdNO BBHIO[] *JAY OHMLY Ol 9IMHOIIO OHXOW OLC
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Un missionnaire du moyen age raconte qu'il avait trouvé le point
ot le ciel et la Terre se touchent...

I'paBiopa co c. 163 xauru ¢paniry3ckoro actponoma Kammsia ®rammapruoHa
«Atmocdepa. Tlonyssipuast mereopostorusi» (Camille Flammarion, L’atmosphére:
météorologie populaire), BoimymieHHoit B 1888 roay. dpaHirysckast MOANUCH Tia-

CUT: ((Cpel[HeBeKOBLII}'l MHCCHUOHEP PACCKa3bIBACT O TOM, KaK OH HaIen MECTO, I'IC
CXOATCsL HeOO U 3eMJISI».
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2. CoJHile BCXOOUT U 3aXOJUT

MpI HauasM ¢ JBMKEHUS 3BE3]L 110 HEOY, MOCKOJIBKY C 3TUM Pa300paThbcs Mpo-
1€, YeM C JABMXKEHHMEM IJIaBHOM UIs Hac 3Be3abl — CoJiHLa (HACTOJIBKO IVIaBHOI,
4TO e€ OOBIYHO M HE HA3bIBAIOT 3Be3710i1). [Tocse Takoil MOArOTOBKM MOXHO pa3o-
Oparbcst 1 ¢ aBuxkenuem CostHna.

Ecim cpocuTb, OTY4Ero JIETOM TEIUIO, 4 3MMOI XOJIOJHO, TO MOXHO YCJIbI-
1IaTh TaKoi OTBET: JieToM 3emJist Omke K CoJIHIly U IOTOMY €ro TeIo OoJblie
omymaercs. B 3Tux cooOpa>keHUsIX €CTb HEKOTOPbIH PE30H (4YeM OJIMKE K OTHIO,
TEM Teriee, N JeHCTBUTEILHO 0pOnTa 3eMJIM — He TouHblii kpyr). Ho ¢ 3umoit n
JIETOM [IEJIO BCE-TAKH B JIPYI'OM, M DTO JIETKO HOHSITh. Be/ib B I00KHOM HOJIyLIApUU
JIeTo OBIBAaeT, KOTJla y HAC 3MMa, U Ha060p0T.4 Kcratu, 3eMnst HECKOJIBKO OJIVKe
k CoJiHLly (IIPOXOJMT IEPUTeJIvii) KaK pa3 3UMOIi, a He JieToM. Tak 4To Jeso He
B PACCTOSIHMU, a B TOM, 4TO JIETOM JHU JynHHee U CoJIHLE IOJHUMAETCS BBILIE
Haj ropusoHToM. Ho noyemy tak ObiBaet?

Hagaiite pasoupatscst. Hac untepecyer asikenue CosiHIa 1o HeOy B JlaHHOE
BpeMs Tojia, Korjia 3eMJyisi HAXOAUTCS B ONPEAETIEHHOM ToUke cBoeit opOUTHI. To-
ria CoJHIle OKa3bIBaeTCsl Ha (DOHE HEKOTOPBIX 3BE3Jl, U BMECTE C HUMM BOCXOAUT
U 3aXOAUT. 3BE3J 9THUX, €CTECTBEHHO, HE BUJIHO U3-3a sIpkoro ceera or CoJHIa,
HO OHM TaM €CTb. [IpoxoasiT mMecsupbl, BpeMsl roJja MeHsIeTcsl, 3eMJIsl OKa3bIBAETCS
B Apyroit Touke opouTtsl, n Cosnie yxe Ha (pone apyrux 38&3a. (Ecsm 3883161 —
3TO AbIPKU B HeOecHOM ri100yce, To CoJiHLEe — SIPKO CBETSILMICS KPYIJIbI KYyK,
TOJI3YIINI BHYTPHU 3TOTrO TJiodyca.)

BOHPOC 0 3UME U JIETEC TCIICPb paSGHBaCTCH Ha JBa:

e xak jaBwxkercs: CoJHlle 10 HeOECHOH cpepe B TeueHue roja?

e kak mosiokeHre CoJHIIa Ha HeGecHol cdepe BJIUSCT Ha [ITUTEIbHOCTD JTHS
u BbicoTy CoJIHIIA HaJl TOPH30HTOM?

Bropoii BOIpoc Mo CylecTBy Mbl Y€ pacCMaTpuUBaJIM, TOBOPSI O 3BE3/AX.
CuieJianHbIii HaMU PUCYHOK (JUlst cJlyyast HaOJojaTe/1st B CeBEPHOM 110J1yLIapyum)
HOKa3bIBaeT, 4TO:

® 3BE3/bI HA DKBATOpPE HEOECHOI cepbl MPOBOST HAJl FTOPU30HTOM MOJIOBHHY
BpPEMEHH, BOCXO/SI TOYHO Ha BOCTOKE M 3aXO/isl TOUHO Ha 3amajie;

4Tor xe W. A. ToHuapoB pacckasbiBaeT: «Pa3BepHy.T s B KHIKHOII JaBke, B Kammate (Heme Gosee
msecrHoM Kak Keiinrayn, Cape Town, ropon B HOxuo-Adpukanckoit PecryGiuke), u3iaHHblii Tam
KUIICeK — CTHUXU U nposa. Pa3pépreiBalo Mectamu 1 unraio: ,,IIpouum u st He€, 3Toil TOpAoi Kpa-
CaBUIIBI, THU JIIOOBY U HETU, MUHOBAJI IIBETYLUMIT CeHMsAOPb U KapKuil dekabpb e€ >KU3HU; HACTYTIAI
TPO3HBIE U CYpPOBbIE UIOIbCKUE HEMOTOABI U T. 1.»
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® 3BE3/BI B CEBEPHOM MOJTyIIApPUK HEOECHOMN cephl BOCXOISIT Ha CEBEPO-BO-
CTOKE, TPOBOASIT HA/J TOPU30HTOM OOJIbllIE MOJOBUHBI BPEMEHH — TEM
00Jibllle, YeM ceBepHee OHU Ha HeOecHoi cdepe (=uem Osmxke K Ilossip-
HOM), U 3aXO/SIT Ha CEBEPO-3aIla/ie; 3BE3/bI I0XKHOIO MOJIyIIapysl HEOECHOMN
cepbl BOCXO/SIT HA I0r0-BOCTOKE M 3aXO/SIT HA I0r0-3ama/ic;

® 3BE3/1bI, JOCTATOUHO Ostm3kue K TTosisipHOIt, BOOOLIE HE 3aX0AST; HACKOJILKO
WMEHHO OHM JIOJDKHBI OBITH OJIM3KM, 3aBUCHUT OT HIMPOTHI MECTHOCTH —
BOJIM3M DKBATOpa TAaKMX 3BE3/ MaJo, y MOJIOCa MHOTO.

IMocMoTpeB Ha KapTUHKY, MOCJIETHEE YTBEPXK/ICHUE MOXHO YTOUHWUTh: €CJIH
IIMPOTa MECTHOCTH ¢ (oT 0° 1o 90° ceBepHOI MMPOTHI), TO HE 3aXOAST TE H
TOJIBKO T€ 3BE3/Ibl, y KOTOPBIX CKJIOHEHME (TaK aCTPOHOMBI HA3bIBAIOT LIMPOTY Ha
HeOecHol cdepe; MOJIOXKUTENbHbIE 3HAYEHHSI CKJIOHEHUSI COOTBETCTBYIOT CEBEPHO-
My IOJIYLIAPUIO, & OTPULIATEJIbHbIE — I0XKHOMY) OoJible 90° — .

CoJIHIIE BOCXO/JUT M 3aXOJUT TaK K€, KaK U 3BE3bl (BMECTE C TEMM 3BE3/IA-
MU, Ha (hOHE KOTOPBIX OHO HAXOAUTCSI U KOTOPBIX M3-32 HETO HE BUIHO). Takum
06paszom, CoJiHIIe BOCXOMT € BOCTOYHOI CTOPOHBI, & 3aXOJMT — C 3allajiHoM,>
HO He BCErJa TOYHO Ha BOCTOKE WJIM Ha 3amajie (IMOCKOJIbKY ckyioHeHre CosHia
MeHseTcst). Broie Bcero CoJiHIle MOJHUMAETCS HAJl TOPU3OHTOM Ha 1ore (Kak 3TO
ObUTO ¥ ISt 3BE3/; HATIOMHUM, MBI CEHYaC TOBOPUM O CEBEPHOM MOJIYHIAPUM U
HPE/IOJIAraéM, 4To Mbl HE B TPOINUKAX, 00 ITOM MONJIET peyb AajIblie).

Ocrasnoch NoHATD, Kak JBIKeTcst CoJiHIle o HebecHoit cdepe.

3oauak

Hanpasiiene ot 3emiu K CoJiHIly B TOYHOCTU [IPOTHBOIIOJIOXKHO HalpaBJie-
Huto ot CoJiHua k 3emuie. 3HauuT, Kpyrosoe [BuxkeHue 3emiin BOKpyr CouiHna
Mbl HabJToflaeM Kak kpyrosoe ABibkeHue COJIHIIA BOKPYT 3eMJIH: M300pakaloniuii
CoJiHlle KyK TIOJI3ET 1O KPYry BHYTpU HeOecHoil cdepbl. (Tounee rosops, o
0OJIbILIOMY KPYI'Y, KOTOpBI MOJIy4yaeTcsl IIpU IIePeceYeHUuM IUIOCKOCTU OPOUTHI
3emJin ¢ HebecHol cdepoil.)

Kpyr 5TOT Ha3bIBaeT KJIMITUKOM, WM 30/IMAKAILHBIM KPYTOM, a CO3BE3/Ms,
yepes Koropsle 11poxout CosiHLEe, Ha3bIBAIOT 30/1MaKaJIbHBIMU (HE CUMTAst CO3BE3-
aust 3MeeHocLia, KOTOpoe Mo TPaJulMy He BKJIOYaloT B 30[UaK). DTH CO3BE3AUS

SUssecTHas Gaitka o IMymkuHe (pacckasaHHas B Pa3HBIX BApPMAHTAX ABTOPaMHM BOCTIOMMHAHHii O
HEM) TOBOPUT, YTO OAHAXAB! juencT [lymkun, ycapimas nepylo cTpouky «Ipspér ¢ 3akata maps
TIPUPOJRL. . . » OT OJHOTO U3 CBOMX TOBAPMIIEH, TyT K€ MPOJOJIKWI: «. .. W TPOCBEMIEHHBIE HAPO/bI/
HE 3HAIOT, YTO MM IIPEINpPHHSATH:/ JIOKUTCS CHAThb WJIM BCTaBaTby. Tak UTO XOTsS y HEro M ObIBaj
BpeMeHaMH HyJIb B MaTeMaTHKe, OCHOBBI KoCMorpauu oH 3HaJL.
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(OBen, Tenen, bmmsuensl, Pak, Jles, [leBa, Becwl, Cxopmuon, Crpenen, Kose-
por, Bonosieit, PbiObl) UMEIOT 60JIbIIIOE TPAKTUUECKOE 3HAUECHUE /ISl ACTPOJIOrOB,
KOTOpBIE MICHIOJIB3YIOT UX B TOPOCKOIIAX, a TaKXe [IJIs1 CYBCHUPHO! TPOMBIILICH-
HOCTH.

Jl1st Hac BaXkHEE JIPyroe: Tak IMOJIyYMJIOCh, UYTO DKJIMITUKA HE COBMANACT C
IKBATOPOM HeOecHo# cepbl. [lpyrumMu ciioBaMH, OCh BpallleHUs] 3eMJM He Tep-
TICHIVKYJISIPHA TIJIOCKOCTU e€ OpOUTHI, TO €CTh He MapajielbHa OCH OOpAIleHUS
3emsmm Bokpyr CosHila. Pa3Huila — yros MexXIy STUMH OCSIMA — COCTaBJISIET
yyTb 0oJiblie 23°. TlosTomy CoJiHlle NEPEXOAUT U3 I0XKHOTO MOJIylIapusi Hebec-
HOI cpepbl B CEBEPHOE, MOAHUMASICh /10 23° CKJIOHEHMS, a 3aTeM UAET 00paTHO
B I0KHOE TIOJTyIIIApHE W OIyCKaeTcsl TaM 1o —23°.

CEBEpHbIIi NOJTIOC MUpa

JIECTHEE [ - - -~ -~ - BCCCHHEC
COJIHIECCTOSIHUE ~~<_ PaBHOJCHCTBUEC

| ocenHee
| PaBHOJICHCTBHE

3UMHCEC
COJIHICCTOSTHUC

SKBATOP

OKJIMIITUKA

IOYKHBIN TTOJIIOC Mupa

Terneps MOXXHO 3TO pacCTaBUThH MO BpeMeHaM rofa: korga CoJsiHie HaxoquT-
CSl B CAMOM CEBEPHOM TOJIOXKEHHUH (23° CKJIOHEHWSI), TO B CEBEPHOM MOJTyHIApUN
3eMiIH THU camble JUIMHHBIC. DTO MPOUCXOTUT MPUMEPHO 21 MIOHS U HA3BIBACTCS
JIeTHUM coutHIIecTostHueM. Hao6opoT, korga CoJtHIle HAXOTUTCSI B CAMOM FO’KHOM
0JIOKEHUU (—23° CKJIOHEHUSI), B CEBEPHOM IOJIYLIAPUU JIHU CaMble KOPOTKHE.
DTO HA3BIBACTCS 3VIMHAM COJTHLIECTOSIHUEM, WJIM COJTHLIEBOPOTOM, M OBIBACT IMPHU-
MepHO 22 jiekabpsi.’

6«Ha MPOTSHKEHbE MHOTMX 3UM/ 51 TIOMHIO JIHU COJIHLEBOPOTA,/ W KaX/blil ObUI HEMOBTOPUM/
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[MocepenuHe (TIPUMEPHO) MEX/Ty 3MMHHUM U JIETHUM cosTHIecTostHreM CoutHile
repecekaeT 3KBaTop HebecHoi cdepbl. B 9T aHUM, Kak MBI BU/EIH, OHO BOCXO-
JUT TOYHO Ha BOCTOKE, 3aXOAMT TOYHO HA 3aMajie ¥ MPOBOJUT HAJ FOPU30OHTOM
MOJIOBUHY BpPEMEHM; JeHb paBeH HOuM. COOTBETCTBEHHO M HA3BaHUS: BECEHHEE
paBHoieHCTBUE (0KOJIO 20 Mapra) U OCEHHEE PABHOACHCTBUE (OKOJIO 22 CEHTs-
ops1).

BuuMatespHBI UMTaTENb B 3TOT MOMEHT 3aMETUT, YTO Ha PUCYHKE OOJIbIe
uH(poOpMalMK: TaM emé MOKAa3aHO, KaKas M3 TOYEK IMEePEeceUCHMs DKJIMIITHUKH C
9KBATOPOM HeOecHOI cdepbl SIBJISICTCSI BECCHHUM PaBHOJICHCTBUEM, a Kakasi —
OCCHHUM. ﬂpyFI/IMI/I CJIOBaMH1, TaM YKa3aHO HAITPaBJICHUE JIBMXXCHUSI COJ'IHLla 1o
HeOecHO cdepe, M OHO MPOTHBOIMOJIOKHO HAMPABJICHUIO BpallleHNs HeOEeCHO
cepsl.

Ctporo rosopsi, ocjeHsIsl (ppaza HeBepHA: HEJIb3sSl TOBOPUTh, YTO ITU Bpa-
IEHUs] IPOUCXO/ST B MIPOTUBOIIOJIOKHBIX HAIIPABJICHUSIX, TIOCKOJIbKY OHHM MMEIOT
pasueie ocu. HebecHast cdepa Bpamaercst BOKPYT OCH, COSTUHSIONICH CEBEPHBIN
U I0XKHbIHA 1osifoca, a CoJiHIEe — BOKPYI' OCH, HEPIEH/AMKYJISIPHON [JIOCKOCTH
SKJIMNITHKU. AKKypaTHee ObUTO ObI CKa3aTh TaK: MPOBEAEM OCh MEPIEH/UKYJISIPHO
MIJIOCKOCTH DKJIMNTUKMA M BO3bMEM TOUKY €€ IepeceueHHst ¢ HeOecHoil cdepoil B
CEBEPHOM TOJTyHIApHU. DTa TOYKA OTCTOUT OT CEBEPHOro IoJiioca Mupa Ha 23°.
Ecimu cmotpers u3 aToit Touku, To CoslHIIE JBIKETCSI OTHOCUTEIBHO HEeOEeCHON
cepbl TPOTUB YACOBOM CTPEJIKM, 2 €CIM CMOTPETh M3 CEBEPHOIrO MOJII0CA MMPa
B HATpaBJECHUM I0KHOTO, TO HebecHast cdepa BpallaeTCsi OTHOCHTELHO 3eMJTH
1o vacoBoii crpesike. (Kak Mpl yBUAMM [aJibliie, 3TO pa3jinunie B HAIpaBICHUSIX
JIeJIaeT COJTHEUHbIE CYTKU JUIMHHEE 3BE3/IHBIX.)

Tponuku

Tenepb Mbl y’Ke rOTOBbI OTBETUTh HA BOIPOC, C KOTOPOI'0 HAUMHAJIM: B KAKKUX
MecTax 3eMiu MokHO yBuAeTh COJIHIIE B 3€HMTE M CKOJIbKO pa3 B rogy. CHa-
Yajia NOWMEM, Kakue 3BE3bl MOXHO YBU/ETb B 3€HUTE B JAHHON TOUKE 3eMJIM.
Jlpyrumu cjioBaMu, HaIIpaBUM B 3€HUT Jiasep, Jlyd KOTOPOI'O TaK SpoOK, YTO JO-
cruraer HeOecHol cepbl — KaKylo JIMHUIO OH IPOYepPTUIl Obl Ha Hell, eciid Obl
OHA CyIIECTBOBaJA?

Ota JuHUS OyZleT OKPYXHOCTbIO (Mapajyesblo HeOecHoW cepsl). Pasmep

U IOBTOPSUICSI BHOBb 0€3 cu€ra.// U mesast ux uepena/ COCTaBWIIACH MAJIO-IIOMAy — / TexX JHEN
€UHCTBEHHBIX, KOT/1a/ HaM KaXKeTcs, YTO BpeMsl cTaso.// S MOMHIO MX HamepeyéT:/ 3uMa MOAXOIUT
K CcepelmHe,/ TOPOTH MOKHYT, C KPBIII TEUET/ M COJIHIE TpeeTcst Ha jbanHe // V1 mobsime, Kak BO
CHe,/ APYT K APYTY TSHYTCS HOCIIELIHEl,/ U Ha IPEBbsIX B BBILIMHE/ MOTEIOT OT TEIUIa CKBOPEIUHH. //
W moJtyCOHHBIM CTpeJikaM JieHb/ BOpOUaThesl Ha LiudepOsiate,/ M J0JIble BeKa JUIUTCS A€Hb,/ U HE
KoHyaetcst 00bsiTbe» (Bopuc IlacrepHak)
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STOIl OKPYXHOCTU 3aBUCUT OT LIMPOTHI MeCTa, I/le YCTaHOBJIEH JIa3ep: eClU OH
BOJIM3M TOJIIOCA, TO OKPYXHOCTb OY/IET MaJIeHbKasl, a €CJIM BOJIM3U DKBATOPa — TO
Oosbliast. Ha ceBepHOll 1IMpOTE ¢ Mbl BUJIUM B 3€HUTE 3BE3[bl, KOTOPbIE UMEIOT
(Ha HeOeCHOI c(pepe) CKIIOHEHUE (; HA I0>KHOW LIMPOTE ¢ — 3BE3/Ibl, CKJIOHEHUE
KOTOPBIX PaBHO — (.

Takum o6pa3oM, HaXOAsICh HA HIMPOTE (¢, MBI MoxeM YyBueTh CoJHIle B 3e-
HUTE B T€ JIHU, KOTJA €ro CKJIOHEHHE PaBHO (. MBI yke 3HaeM, YTO CKJIOHEHUE
CouiHla Ha HeOeCHOI cepe MeHsIeTCsl B Ipejiesiax oT (IpumepHo) +23° 1o —23°.
BoiBoa: CoJsiHlle MOXHO YBUJETb B 3€HUTE, €CJIM LIAPOTA MeCTa HAOJIIOACHUS 3a-
KJIIOYEHA B TeX e mpejesiax: oT 23° ceBepHOi HmmMpoTHl 10 23° I0KHOH. Jta
KOJIBIIEBAsI 30HA OXBATHIBAeT HKBATOpP M Has3blBaeTcs Tpommueckoit. EE rpanuibi
(mapajiesm ¢ MWMUPOTOH 23° B CEBEPHOM M I0XKHOM TOJIYHIAPUSIX) HA3BIBAIOTCS
TporukamMu. CeBepHbIl TPOIMK Ha3bIBAIOT TAaK)Ke TPONMKOM Paka, a 10XKHBI —
tpormikoM Kosepora.’

Wrtak, Mbl 3HaeM, 20e (B KaKMX MECTax Ha 3emJie) MOXKHO YBHJIETh COJIHIEC B
3eHUTE. A K020a €ro MOXKHO Tam yBujerh? Hapucyem rpaduk, 110Ka3biBarommii
ckioHeHre CoslHIIa B 3aBUCUMOCTH OT BPEMEHM Tojia.

+90°

MOMEHTHI, Korja CoJiHile ObIBaeT B 3EHNUTE
Ha 10° ceBepHOIl 1MPOTHI

~ +23°
10°
OO
JIETO 3uMa BECHAa  JIETO roaa
AR =23 e T
ckioHeHue CoJiHIIa Ha HeOecHoil cdepe
-90°

7Cyﬂ$[ 110 STUM Ha3BaHUSIM, JIOTMYHO ObLIO ObI oxkujath, yro CosHie JocturaeT 23° ceBepHOM
HIMPOTHI, KOTJIa TIPOXOAMT uepe3 co3Be3ane Paka, a I0KHOI — KOTJA MPOXOAWT Yepe3 CO3BE3aue
Kosepora. B Hacrosiliee BpeMsi 3TO He Tak M3-3a Mpeneccur (0 KOTOPOil Mbl TOBOPUM B MOCJIEAHEM
paszesie), a Ha3BaHMsl COXPAHWJIMCh CO BPEMEHU JPEBHUX T'PEKOB.
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OTO0T TpaduK M300paKaeT TO, O UM MBI yXke TOBOPUJIM: BO BpeMsl JIeTHe-
ro cosHuecTtosiHAg CoJIHIIE JOCTUTAEeT CKJIOHEHUs! +23°, BO BpeMsl 3UMHET0 —
CKJIOHEHHUsI —23°, a B IIPOMEXYTKAX IEPECEKaeT IKBATOpP HeOecHo# cdepbl (Ju-
HUIO HYJIEBOI'O CKJIOHEHUSI) B MOMEHTbI BECEHHETO U OCEHHErO PaBHOJECHCTBUIA.

Kak y3Harb, xorja mbl yBuguM CoOJIHLE B 3€HUTE, HAXOJSIChb (CKAXEM) Ha
umpote 10° B ceBepHOM moJtymapun? Hafo mpoBecTH Ha COOTBETCTBYIONIEH BbI-
COTE FOPU3OHTAJIBHYIO TIPSIMYIO U TOCMOTPETD, T/I€ OHA IlepecekaeT Hall Tpaduk.
BuiHO, 4TO 3TO MPOUCXOIUT JBAXJbl B TOLY: OJUH Pa3 MeXJy JIETHAM COJIHIIE-
CTOSIHMEM U OCEHHMM PaBHOJECHCTBUEM, BTOPOI pa3 — Mex/y BECEHHUM PaBHO-
JICHCTBUEM U JICTHUM COJIHIIECTOSIHHEM,

W3 Toro ke puUCyHKa BUIHO, UTO Ha skBaTope CosHIle ObIBAET B 3€HUTE /IBa-
XIbl B TOly (B MOMEHTBHI BECEHHETO U OCEHHETOo paBHOAEHCTBMIt). Ha nuHum
TponukoB CoJiHIle OBIBAE€T B 3€HUTE Pa3 B FOAY BO BPEMsI MIOHBCKOIO (CEBEPHBII
TPOIIUK) U J€KaOPbCKOTO (IOXKHBIA TPOIMK) COJIHLIECTOSIHU.

IossipHBI KPYT

W3 BpeMEH rozia 0CTanoch MOTOBOPUThL O TOJISIPHOM JHE W TOJSIPHOI HOYM.
[MonsipHelil AeHb — 3T0 korna CoJIHIIE He 3aXOIUT HEeCKOJIbKO JHell noapsia. [ne
U TI0YEMY TaKoe ObIBaeT?

CHoBa BCcIIOMHUMM O 3B€37ax. Kakue 3B€31b1 HUKOI/IA HE 3aXOASIT 32 TOPU30HT
Ha mmpoTe ¢ (B ceBepHOM moJrytapun)? Ito [Nosspras 38e31a 1 OM3KHE K HEl.
Heobxoaumast 6:1130CTh 3aBUCUT OT HMIMPOTHI . Ecii Mbl Ha ceBepHOM moutoce
(¢ = 90°), lonsipHas 3Be3/1a B 3€HUTE M BCE 3BE3/IbI CEBEPHOIO MOJIYLIAPUS He-
OecHoil chepbl HUKOTIA He 3aX0/ST 32 TOpU30HT. Korza Mbl JBMXKeMCs OT MOJII0ca
K 2KBaTOpy (yMeHblaeM ¢ oT 90° 1o nyJist), [lossipHast 3Be3za ciiyckaercst K ro-
PVM30HTY M KpYT BCErAa BUAVMBIX 3BE31 yMeHblnaeTcsi. Ha skBatope [NlomsipHas
3Be3/1a JJOXOAUT JI0 TOPM30HTA M KPYT NPEBpAIlaeTCs B TOUKY. MOXHO CKa3aTh
TaK: Ha LIAPOTE (¢ He 3aXOAST 32 TOPU30HT 3BE3/IbI, UMeIoLIMe CKJIoOHeHne 90° — ¢
U OOJIBbILE.

Tenepp yxe sicHo, rae CoJiHIle ObIBA€T BHUJHO HE 3aXOJSIIKM 32 TOPU30HT.
[Mockosibky 0OHO mogHUMAeTcst 10 (IPUMEPHO) +23°, NOJISIPHbIA JeHb ObIBacT
TaMm, rje mmpota OoJibie 90° — 23° = 67°. [lpyrumun CJi0BaMH, MOJISIPHBIA [CHb
ObIBacT BHYTPH Kpyra C LEHTPOM B MOJIIOCE, TPaHUIla KOTOPOro — Mapasiesb
Ha IIMPOTE NPUMEPHO 67°. DTOT KPYyT HA3BIBAETCSI CEBEPHBIM IOJISIPHBIM KPYTOM.
(AHAJIOTMYHO CTPOUTCSI U I0XKHBII MOJISIPHBIA KPYT.)

JTMTENBHOCTD MOJISIPHOTO JTHSL 3aBUCUT OT LUAPOTBHI: HA IIOJIIOCE OHA MAKCH-
MaJibHa ([10JIr0Ja), a Ha caMOM IOJISIPHOM Kpyre (Ha €ro rpaHule) YMEHbIIAETCsl
10 nyJist. E€ MOXXHO HaliTH IO TOMY K€ rpapuKy 3aBUCMMOCTH CKJIoHeHMsT CoJlHIIa
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OT BpEMEHM: HAC MHTepecyeT IPOMeXyTOK BpeMEHH, Korja ckjioHeHue CoJHLa
ooJtbiie 90° — .

Yepes noJroza noce nossipHoro AHst CosiHLe HAXOQUTCS B IUAMETPAJIbHO
LPOTUBOIIOJIOKHON TOUYKe HeOeCHOM cdepbl, U I0TOMY HE BOCXOAUT U3-33 I'OPU-
30HTa (pa3 NPOTHMBOIOJIOXKHASI TOUKA HE 3aXO/UT) — HACTYIACT I10JISIPHASI HOYb.

Korma ObiBaeT moJsigeHn?

OTOT BONPOC JIMIIb 10 BUJly MOXOX Ha «CKOJIbKO CTOMUT IISITUKOIIEEUHAsl OyJI-
Ka» — HE€ CTOUT TOPOIIUTHCS OTBEYATh «B JIBEHAAATh 4acoBy (wid “at noon” B
aHmmiickom BapranTe). Ha camom ziesie OTBET He Tak MPOCT, €CIIM MO MOy THEM
MOHUMATh «ACTPOHOMUYECKHIA MOJIIEHbY — MOMEHT, koraa COJIHIIE BBIIIE BCETO
MOJIHUMAETCS HaJl TOPU30HTOM, a He 12 4acoB 1o 4acaM.

Besb B pasHbIX TOukax (Ha pasHOi J10JITOTE) aCTPOHOMMUECKHIA MOJIIEHb Ha-
CTYIIaeT B Pa3HOE BpeMsl, AK€ €CJIM ITU TOUKU HAXOASITCSI B OJHOM YaCOBOM
[OSICE U YacChl IIOKA3bIBAIOT TaM OJHO U TO xke. HaobopoT, B OM3KUX TOYKax
PA3HBIX YACOBBIX MOSICOB (C TOI M IPYroil CTOPOHBI IPAHUIIBI) BPEMSI OTIIMYACTCSI
(0OBIYHO HA 4Yac), B TO BpPeMsI Kak aCTPOHOMHUYECKHUi MOJIeHb HACTYTNaeT MOYTH
OTHOBPEMEHHO.

CoOCTBEHHO, W[IESl YACOBBIX MOSICOB U €CTh KOMIIPOMUCC MEX]Y JIBYMsl *e-
JlanusivMé: (1) 4ToObl ACTPOHOMUYECKUIA MOJIJICHb B PA3HbIX MeCTaX ObLI XOTsI Obl
HPUMEPHO B OJHO M TO K€ BpeMsi 10 uacam; (2) 4ToObl ObLJIO MEHBIIE IyTa-
HUIBI IPU TIepecyETe BPEMEHM OT O/IHOIO MeCTa K Jipyromy. Beab M HbIHEIIHsis
CHUTyalMsl, KOTJla BpeMsl B Pa3HBbIX IOsicaX OTJIMYAETCS Ha LI€JIoe YUCJIO 4YacoB (B
DK30TMYECKUX MECTaxX MHOIJA W Ha MOJYIEJOe), CO3aET TPYJHOCTU JJIsl aBUa-
[ACCaXUPOB. A ecyid Obl U Ha Pa3HbIX CTAHLHMSIX DJIEKTPUUKU BpeMsl ObLIO Obl
Pa3HbIM, TO OBbLIO ObI COBCEM ILIOXO.

WTak, xorna *e ObIBaeT acTpOHOMMUECKuMii roJijieHs? Ha mepserit B3ruisit Ka-
KeTcsl, UTO TMPOMEXKYTOK MEX/Y JBYMsI TIOCJIEI0BATENILHBIMU TOJTYTHSIMU (aCTpO-
HOMHUYECKUMU) JIOJKEH OBbITh PaBeH MEPUO/Y BpalleHUs! 3eMJIM BOKPYT OCHU: Be/lb
3a 2TO BpeMsl 3eMJlsl BO3BPALIAETCsl B TO e MoJiokeHre. Ho 2To He coBceM Tak:
32 cyTku CoJIHIE YCIEBAE€T HEMHOIO CMECTUTbCsl 110 HeOecHoit cdepe. Ilosto-
My COJIHEUHbIE CyTKM (CPEAHWII MHTEPBAJ MEXAY TMOJIyJHSIMU) OTIAYAIOTCS OT
3BE3THBIX (TEpPUO BpallleHUsl 3eMJIM BOKPYT CBOEi OCH).

MBI He ciiy4aifHO TOBOPHMM O CPETHEM UHTEpBaJle MeXy MOMEHTaMH aCTPOHO-
MHUUECKOIO MOJIyJIHSI — B TEUEHHUE rojla 3TOT UHTEPBAJI MEHSIETCS; O HEKOTOPbIX
[IPUYMHAX DTOrO Mbl CIIE IOrOBOPUM. 3aMETHM, YTO CPEIHMI MHTEpPBAJ PaBEH
24 yacam: ecJit ObI 3TO OBIJIO HE TaK, TO CHCTEMATHUYECKast OIMOKa OBl CO Bpeme-
HEM HAKOMWJIACH M MOJI/IEHb IEPEMECTHIICS Obl HA HOUHOE BpeMst (110 yacam).
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HackoJlbko OTJIMYAIOTCSI CONTHEUHbIE U 3BE3/IHBIE CYyTKUA U B KAaKyl0 CTOPOHY?
MoOXXHO NOHSTH, YTO 3a I'OJl HAKAIlJIMBAETCS PAa3HULA B OJIUH JICHb, ITOCKOJIBKY
CouiHIle caMo JIeJIaeT OIMH 000POT 10 HeOeCHO# cepe, U NOTOMY UYucia 000po-
TOB 3B€3] U COJIHLIA BOKPYI 3€MJIM OTJIMYAIOTCSI HA €AuHULly. B sieHb 5TO 1aér
paszHuiy 1pumepHo B 1/365 cyTok, 4ro COCraBJisieT OKOJIO 4 MUHYT.

Ho B kakylo CTOPOHY OTJIMYAIOTCSI COJTHEYHBIE U 3BE3/IHBIE CYTKH, 3aBHCUT OT
COOTHOILICHUSI HAIPABJICHUI BpalleH:s 3eMJIM BOKPYI CBOEi OCH U IO OpOuTe.
Kak MBI y>ke roBOpWJIM, TaK IOJYYUJIOCh, YTO OHU BPALIAIOTCSI B OJHY CTOPOHY.

W3 prcyHKa BUIHO, YTO CEJIaB B TOYHOCTHA 00OPOT BOKPYT CBOEH ocH, 3eMJIsl
JOJIKHA €lIE HEMHOTO «JIOBEPHYTLCSD», YTOOBI CHOBA IOJCTaBUTH [JaHHYIO MECT-
HocTb nox CoJiHue. [To3TOMy COJIHEUHBIE CYTKH JJIMHHEE 3BE3IHBIX IIPUMEPHO Ha
4 munytel. (Ha pucynke pasHuLa yBesM4eHa [UIsl HATJISIAHOCTH. )

WuTepecHo cBepuTh 9TH HalllM paccy»x/ieHusl ¢ peasibHocThio. [To kanenaapio,
B MHTEPHETE WM C MOMOLIbIO IPUOopa riodajibHoro nosuuuonuposanust (GPS)
MOXHO HaiiTU BpeMst Bocxo/1a 1 3axo/1a CoJiHa (B JaHHOM MECTHOCTH) Ha KaX/1blii
nenb. [Tockonbky CosHie, Kak Mbl 3HAEM, JBUXKETCS 110 Jyre OKPYXHOCTH, BbIC-
masi TOYKa 3TOM Iyrd OyAET NMOCPeIUHE, TaK YTO BPeMsl MOJTyJHSI MOXHO HAiTH
KaK IOJIyCYyMMY BpeMEHHM Bocxola M 3axoja. OKas3bIBaeTcsl, UTO OHO MEHSIETCSI
JeHb oto JHs. [louemy?

MBEI 3HaeM, 9YTO MOMEHT TOJTyTHS onpezesisercst nojoxeHrem CosTHIIa Ha He-
OecHolt cepe, a IMEHHO, €ro J0JIF0TOH. ACTPOHOMBI, BIIPOUYEM, HA3bIBAIOT 3TO HE
JIOJITOTO, a 4YacoBbIM yriioM. (Takum obpaszom, yacoBoit yros CoJiHIa onpeaes-
€T MOMEHT TOJTY/IHSI, a CKJIOHEHUE — JIJTUTEJILHOCTD JIHS.) BbIXoauT, 4To goirora
(uacoBoii yros) CoJiHila MEHSIETCSI HEPaBHOMEPHO B TeueHue roja. [louemy? Beab
CouiHlE, Mbl NIPEIIOJATAEM, JIBUXKETCSI 110 HEOECHON cdepe paBHOMEPHO?

Ha camom nesie TyT ects aBe npuunbbl. OHA U3 HUX COCTOUT B HETOYHOCTH
HAIIUX TIPe/ITIOJIOKEeHMit: opOouTa 3eMNIn BCE e He COBCEM KPYT, M JBUXEHHE 110
Hell (1, COOTBETCTBEHHO, Kaxyleecst JBrxkeHre CosHIa Ha poHe 3BE3]1) HepaBHO-
MepHo. Ho ecTb u Bropas npuunHa. laxke eciau opoOUTy 3eMJIM CUUTATh KPYTOM, a
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JIBV>KEHUE TIO Hell — PaBHOMEPHBIM, TO BCE paBHO 4acoBoit yroJs1 CosHIa MeHSIeT-
Cs C pa3HOIl CKOPOCTBIO: DKJIMNTHKA HAKJIOHEHA K DKBAaTOpy HeOecHOM cephl, U B
MOMEHTBI COJTHIIECTOSIHHSI YaCOBOM YTroJs1 MeHsieTcst ObIcTpee (Ta 5Ke CKOPOCTh /IBU-
JKEHUsI 110 HeOeCHOH cdepe JaET O0JIbLIYI0O CKOPOCTb U3MEHEHUS! YIJIa, IIOCKOJIbKY
CoJiHue OmKe K HOJIIOCY MUpa M CKOPOCTh €r0 HAIPABJICHA 110 HApaJUIC/IN).
I'padvik, MOKA3LIBAIONINIA, KAaK MEHSIETCSI MOMEHT TTOJTy/IHST B T€UEHUE To/la, Ha-
3bIBA€TCSl «ypaBHEHHEM BpeMeHU» (time equation) u NMpUBEAEH B OHON U3 3a/ad.

Bonpocet

Yto 6bUTO GBI C BpEMEHAMH T0/1a, €CJIM Obl IKJIMITHKA COBIIAajla C JKBa-
TOPOM HebecHOM cdepbl? ecii Obl DKIMIITUKA Obl1a MEPIEHTUKYJISIPHA DKBATOPY
HebecHolt cdepbl?

*OIrWag, o014 Totediadyon U yudemAIron XUImMoi 4101081000 o Bdromdumoed miAdx
siHdsIron ol ‘Adoremie eHdsrrAmrHoudon exuLLUMINE U ‘rorodum BOLoBIRTedIO
qHOYIrOI g WO1HOeMdOol IeH BLOOE OJ0 ‘OBlEE BH LUIOXBE M 9MOLOOd BH LHI'OXJ0d
BIZ1004 SITHIF0)) 10H BIrOJ HOWodd XueMHH ol ‘Wodoleade O LoBIBIdod BNMLINLNE UL

B xakux mMecrtax 3emiu U B Kakrue MOMEHTBI COJIHIIE BOCXOAUT TOYHO HA
BOCTOKE U 3aXOAUT POBHO Ha 3anajie? (IoBopst «TOUHO», Mbl BCE XK€ IIpeHeOperaemM
cmemiennem CoJiHIa 1o HeGEecHOl cpepe 3a JeHb.)

*(oHAKAIrdIIO OXOIrIT
BIFOXO08 OIDIW OI.I “GOJOIIFOII BBLMhO OH) MIFWOE 9MhOL HOQOIIr & UMa1dHIoHged MHIT g

3ae3kuil Oanaryp pacckasblBacT O ITyTELIECTBHU B I0KHOE IOJTyIIapHe:
«CoJiHIIE TaM BCXOIWT Ha 3allajie, B NOJIICHb HAXOAUTCS HA CEBEPE, a 3aXOIUT
Ha BOCTOKE». UTO NpaBMJIBHO M 4TO HENPABUJILHO B €ro pacckase? MoxxHO Jin
1o HaOymofeHuo 3a JBkeHneM CoJIHIA OT BOCXOZA [0 3aKaTa (M He UMesl HU
KOMIIaca, HU BO3MOXKHOCTH HAOJIIO/IaTh 3BE3/1bl) ONPEJEIUTh, HAXOIMMCSI JIU Mbl B
CEBEPHOM MJIM I03KHOM MOJyIIApuM (BHE TPOIMKOB)?

"LAHAN XIDIILrONOQH
OMHOROL € dIAQUH-OIOh OIGHOL BE GMIOLO0dI ‘dIMIOWEE OMIOL Ol€ M ‘odolreH edgedio
€ ‘ogedlleH BEOLO OH BOLOXKUEL OHO AWOL€O]] *odo€ad BH 194199 OHALrOLUELIONOY KHI
oHMIrodoo € OH ‘orreles BH LUIYOXBE M 9MOLJ0d BH LUIOX0d SMHI0)) MUdBIMALOIl WOHXOI g
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Kax Mb1 BHJICJIN, BO BPEMSI paBHOZ[eHCTBI/Iﬁ Ha BKBaTope COIIHL[G JOCTUra-
eT 3eHnTa. B ocranpHOE BpEMs BbICHIasA (6IIPI)K8.I>1].I.[8.$I K 3€HI/ITy) TOYKa TpaCKTOpUU
COJ'[H]_la HC JOCTUracT 3CHMUTA. C kakoit CTOPOHBI OT 3€HUTA OHA HaXOI[I/ITCH?

"FOWHE BIOT O ¥ (MWBHEI0HOTOHged WHHHOOO
Y WHHHO0949 AINKOW 9109 0oL ‘BudemArron 010Hdog9d WOILAIr — 99HROL) WOLALr edodad )

Tor xe Bonpoc st HaOmoAaresist Ha 10° ceBepHOM LUMPOTHI.

*(MHOWOdd OJOHHMICY 991f0Q OUHORIL €) HOWHE
el101 O U (odoreade BH WOh ‘MHOWOdE 010M10dOM 99Ir0Q OMHOROL g OH) WOLdL edogad )

Ha xaky1o MakcuMasbHyI0 BbIcOTy moHUMaeTcst COJTHIIE Hajl TOPH30HTOM
BO BpeMsl HOJISIPHOTO JTHS?

’ *h — 06 + ,£T OF BOLSBWHHIOII OTHIF0) ¢b drodum ey

Korja HauMHaeTCs ¥ KOHYAETCsl MOJISIPHBIA JIeHb Ha CEBEPHOM MoJioce?
[To kaxoii Tpaekropuu JBrKeTcst CoJHIE B IPOTSHKEHUM HOJISIPHOTO JIHSI C TOYKU
3peHust HabJII0ATesT HA TTOJTIOCE?

"BOLOBMOALID WOLOI M WOlHOeMdod IreH ¢
O BOLOPWHHIIOL OHHOIOLOON ‘UIedUID OL 90KeINdl ‘OIHI0)) ‘O9HHIJO € BOLOBRHOM
¥ ‘ongloHoroHged O0HHO00d 4 9100 OL ‘ondemArron o0Hdog00 g LORIBIION OMHULIIMINE
Ol MMHKUAY MdI SIHIF0D) BILION ‘BOLOBHMREH 900iroll WOHAQE9d BH IHOY MIGHAEIO] |

(Muist 3Haromux pusuxy.) Eciu jietom terio, moTomMy uro JIeHb JJIMHHEE,
TO BBIXOJUT, UTO >Kap4e BCETO AOJKHO OBITH JICTOM 3a MOJISIPHBIM KPYTOM — BE/lb
tam CoJHIle BooOlle He 3aX0auT. B uéM ommobka B 3TOM paccyskJIeHUN?

- (uroonxdogon urremorn ATMHUTS eH MHIdOHE
0F.LOORMIFON LUOUERE OIOH 10 AMILrOMOOL) OIFWOE BH MOhALM BMHOIRL Ir0IA U QIO HOXKeY

Bo Bpems cosHeuHOTO 3aT™MeHHMsI, Koraa auck CosHila 3aropakuBaeT Jly-
Ha, HeOO TeMHeeT W BHUIHBI 3BE3bpI. MOTYT JI IPU TOM CTaTh BUHBI 3BE3IbI,
KOTOPBIX OOBIYHO (0€3 3aTMEHUSI) B DTOW MECTHOCTU YBUJAETb HEJIb3s1?

’ "BQOH MOI1OBhA K 101 HOIHME 1dIAQ OIThOH BHYIFON M roJrol £adoh :Iof
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I'me nerHuil neHp JmHHee (a HOub Kopoue) — B Mockse wiu [lerep-
oypre? (IlerepOypr Haxoautcss Ha 60° ceBepHO# HMPOThI, MockBa — Ha 56°
CEBEPHOM LIAPOTHI. )

’ -o1dAgdo1or g

Kak MeHnsieTcs B TeueHune roga JJUTCJIbHOCTb IHS M HOYM Ha BKBaTOpe?

*MOLAD AHMgoIron WolHOsHdod IreH IurododIl L1004 OHO ‘BIrod MHOWada
10 UIOOWHOUgRS 1 BOLOKHOW erHIr0)) Budomioedl odorede eH BIroLeIOlIrgeH BI B1OY

Bo BpeMsi epBbIX KPYT'OCBETHBIX Iy TELIECTBUI TOYHBIX XPOHOMETPOB HE
ObUIO, U JIOJITOTYy M3MEPSITh HE yMesu. TeM He MeHee MOCJe BO3BPALICHUS 13
TOX0/1a My TENIeCTBEHHUKN CMOTJIN YOEAUTLCSI, YTO OHH JIEWCTBUTEILHO OOOTHYJIH
3eMJTI0 ¥ BO3BPATWJIUCH C JIPyroil ctoponbl, Kakum obpazom?

*OHI9HOW I/0XJ0d9 HUI'O
BH UIRIOIQBH MHO :IBLBE BH BUHOXMEY suHOIrgedieH 010400nudoron BIf7 - (MHOWod"
10 1youdes oH omQood enuHeed ele) BUHOIgRdILLO OINHAL € BLOMh XU 10 9OOLBhUILLO
ANIMHAYO BH BUE1D9MOLAI BWodd 0od BIHIFO) (40YOXE WIFM) €0TOXJ0d OLOUh 9IMIQ()

Ceroaust Cupnyc B3omén B 23 vaca. Bo ckoJibko oH B30WAET 3aBTpa (B
TOM K€ MECTHOCTH)?

*WEDBh OL YOLAD
oh0dox [MLAHMI  BH 919dOLON ‘MMLAD J1aHIEQEs €9doh :1AHMIW 9¢ edeh g € ondonmd]

Mb1 00KaThIBaEM MaJIeHbKYIO MOHETY pajuyca » (6e3 MpOCKaIb3bIBaHUS)
BOKPYT HETO/IBIDKHOM O0JIBINON MOHETHI pamyca 4+ . CKOJIbKO 060pOTOB BOKPYT
CBOCIi OCH c/ieTaeT MaJieHbKasi MOHETa, TPEXE YeM BepHETCS B UCXOJHOE MOJIO-
>KeHHe?

*(e10do€OII BE-EM HUIO QI DOIIII ‘IIIOHOW HOMIIIr0Q
Adiowndon enged otodoroy eHurr <Axeadio ou qimroxodu uirde ‘odidron) gorodogo ¢

YpaBHEHUE BPEMEHU IIOKA3BIBAECT PA3HULY MEX/Y «UCTHHHBIMY» BpeMe-
HeM (IIOKAa3aHUSIMM COJIHEUHBIX YACOB) U CPEJHUM BpPEMEHEM (Il PABHOMEPHO
UAYLIMX YacoB) B 3aBUCMMOCTH OT BPEMEHH TOJia; YTO U3 Yero BBIYUTATh — JIENIO
COTJIALIEHNS, HO OCEHBIO COJIHEYHBIE Yachl ONEPEXAIOT PAaBHOMEPHBIE, a BECHOM
OTCTaloT.
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ypaBHEHUE BPEMEHU: UCTHHHOE BpeMsl — cpefiHee BpeMsl (MUHYTbI)
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1/1 1/111 1/V 1/VII 1/IX 1/X1 1/1

Ha rpaduke (B3stom c de.wikipedia.org, crartbs ,Zeitgleichung® na nemer-
KOM $I3bIK€) TTOKa3aHO ypaBHEHME BPEMEHM (KpWBasi C Pa3HbIMU TopOamMu) M JBa
COCTABJISIIOLIMX €€ NEPUOANYECKUX U3MEHEHUSI — C [IEPUOJIOM B I'OJL U C HIEPUOJIOM
B nonroja. [lepBoe Bo3HMKaeT M3-32 SJUIMNTUYHOCTH OPOMTHI 3eMJ (pa3 B oy
3emust npudamxkaercss Kk CoJIHIly M B 5TOT MOMEHT HarnpasiieHue 3emiist — CosH-
1ie MeHsieTcst OpicTpee). Bropoe BO3HMKaeT M3-32 HAKJIOHA DKJIUITUKY K SKBaTOPY
(xoraa coJsiHLE MPUOIMXKAETCS K MOJIIOCAM, €I0 YaCOBOH YroJl MeHsIeTCsl ObIcTpee).
Ormpezesnute no rpaguky, B Kakoe Bpemsi roja 3emiist npudmkaercs K CosHiy
(IpOXOAUT MEepUrenii, Kak TOBOPSIT aCTPOHOMBI) U Korja CoJHIle NpUOIMKaeTCst
K MOJIIOCAM.

‘wodnped.a soroerkdogrron
U Olh ‘UMHBOLOSIHIIOD IHOWOW € BITHI'0D) OMHOXMEY IosdodOA eiHoHOmWOM kedoLg
"B701 0JOHOH MKEOU 9LAR BOLOBRALD yuirdomdon oih ‘oHrmg U ‘(yoandy 1ogdoloHIo)
q100HRUIONdon o1fgorol 1oown Bedoloy ‘MidoHeed MIdBh HOL O 9BhKOD WHdogod I9JA
*0d10199 OHIIrEWHONEIW 19edI90A (9oHIodd dAHMIW BWodd ooHHMIoN) Mudeda eH da1oonHged
M ‘OHIIMBWMOMEW (WBOBh Ol MMLAD Be) 1wodomd KOLOBNMOWD OMHIF0) 4109 Ol ‘0d1dig
OHIL'ENHONEN BOLOBHOW OIHIF0)) BH omMHAIrdedieH ‘puirommdon imroxodn BIWag eI

BoJjiee HarisiHOE M300pa>keHUE TOIO >Ke siBJieHust (COBUra aCTPOHOMMU-
YECKOr0 MOJIy/IHSI OTHOCUTEJILHO TIOJIY/IHSI 10 4acaM) MOXKHO TI0JIyYWTb, €CJIM B
TEUEHUE T'0Ja B OJHO U TO K€ BpPEMsl 110 yacaM (CKaXeM, B 110JIEHb) (poTorpa-
¢upoBath CoJiHIIE U HAJIOKUTH Bee (poTorpaduu Ipyr Ha jpyra. Ilojydennas
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TpaekTopust CoJIHIIa Ha3bIBaeTCs aHAJIeMMoii; e€ ¢oTorpagus npuBeJeHa Ha 00-
Joxke. Ompegenure Ha ¢ororpaduy, Kakas 4acTb TPaeKTOPUM COOTBETCTBYET
BECHE, OCEHHM, 3uMe U JieTy. OLeHuTe WUPOTy MecTa, rje cieslaHa (ororpadust.

"0l — BBHXIH
e “‘wirod1o yogooen aurodu sormroxodn eiAr ssuxdos Aworeo] *(exudedi d1doen BEH
-xdog) oJoHIradd omaIrog BWodd QOHHUIOU BILION 9109 OL ‘UMHIRdD 19exadoro qHovI oL
YIMIOORMNOHOALO® BILION ‘IIIHOWOW OlE — BHUEOLON Kededll ‘OWME BEIKMH ‘AIolr 19
-Ag101041000 exhol BEHXdog (-reHoHO(de[] AdArxornxde en yodresodurnondo omodu
OIh el ‘BO9IedIdIrelor ONJIFOL WOXKOW MW elHOgHdol MUHOXKOIOI O ‘erded[]) *.9f 19
-B1raeL000 nudoroerdl UWeMhOL WOHXAod M MOHXMH AIKOW eiliHeed OLh ‘BRHE ‘ILUHOIIO
OmKOW 1ndediorod QeLMOB]\ "WOWAWMHUW ¥ WOWAWMONEW AW 90MOohMIdW(dude
ooHrodo g¥ed ‘WolHOeMdOI TBH BIHIOD) 910JI9d O 9IMHOIIO OHXOW BIDOW Arodupy

CoJiHeuHble Yachbl MO3BOJISIOT OINPEIEUTh «COJIHEUHOE BpeMs» (YMUCIIO
YacoB /IO WJIM TIOCJIE ACTPOHOMUYECKOTO TOJIY/HSI), TJISIASl HA TEHb OT CTEPXKHSI.
[Touemy 31OT Ccrepykenb (Ha (pororpadun poJib CTEPXKHSI UI'PAET HAKJIOHHASI CTO-
POHa YTroJIbHUKA) [eJIaloT HaKJOHHBIM? KakoB JoskeH ObITh €ro yros HakjIoHa?

"UINOE MO0 OHALALIredell 41MgeLoom
JHOKAOLO MIrDd KOIBL B “Q00IIOII BH MBI LIPAQ OLE "OMHOIAN K OL M OHI'O BH 190
BOIMTOXUdI (BHIALFOII OJOMOOhMWOHOALOR OHAIFOLMOOHLO) J8h 9 LOL M HUIO 1900Lh
OH ‘(9101 BH MUHOLRY U oM¥do1d woHdrexnidod udn u 199 oIr19g 01€) SUHOLOY 9K OL
€M OHIT0 BH 190 BOIMIOXMUdIT GHITIION YMMOIRMWOHOALOR OMIIfOL OH 19Q0Lh ‘OHAIILRIFYK
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3. Cserur MecHI1|

Otuero JlyHa BUJHA He MOJIHOCTbIO?

TpyaHo HaiiTu yesioBeKka, KOTOPbIH Obl He BUiea Ha Hebe cepn Jlynbl. Ho mo-
yemy Jlyna OGbIBaeT BU/THA HE MOJTHOCTHIO, a B BU/E cepna? Ha 3ToT Borpoc MHOTue
OTBEYAlOT: NIOTOMY YTO Ha Heé IajaeT TeHb oT 3emyn.® Mex/ty TeM HeGosIblIoe
Pa3MBIIIUICHUE TTOKA3BIBAET, YTO ITO HE MPOCTO HEBEPHBIN OTBET, HO U OUEBU/IHO
HEBEpHBIN OTBET: Be/b JIyHa ObIBaeT BH/IHA HE TOJIBKO B BHJE CEpIia, HO U B BH/C
TIOJTYKpyTa, 1 Jake ObIBaeT OOJIbllIe MOYKpyra, Kak Ha 3Toil (oTorpadum — u
YTOOBI OTOPOCUTH TAKYIO TE€Hb, 3€MJIS JIOJ>KHA ObITh BOTHYTOM!

Ecim sToro noBoja HemoctatouHo, BOT euwé ofauH: JlyHa ObIBAaeT HEMOJIHOM
OONBIYIO YaCTh BPEMEHU, ¥ ObLJIO OBl CTPAHHO, YTOOBI OHA MOYEMY-TO TaK 4acTo
nonajajia B TeHb 3emsd. HakoHell, Bce CJbILIAAM O YAaCTHBIX JIYHHBIX 3aTMEHU-
SIX — U 9TO OTJEJIbHOE PelKoe SIBJICHUE. . .

8}luTepecto GbUTO GBI TIPOBECTH OMPOC HA Ty TEMY KaK CleflyeT; HeGOJBIION OMBIT aBTOPA TIO-
Ka3bIBAET, UTO J0JI TAaKUX OTBETOB JOBOJILHO BEJMKA (XOTSI OOBIYHO M HE TPEBLIIAET TIOJIOBUHbI)
HE3aBUCHMO OT TOTO, CHPAIMBaTh JIM IIECTUKJIACCHUKOB WM KaHAMIATOB (DM3MKO-MATEMaTHYECKIX
Hayk. Jlaxxe B (PM3MKO-MaTEMaTUUECKOM >XKypHaJIe JJIsl IKOJIbHIKOB «KBaHT» (No 5 3a 2005 ron) omy-
OJIMKOBAHO HEYTO OYEHb MOXOXKEE HA TAKOW HEBEPHbIIl OTBET:

«Ha mrnockoctn pacriofioxen Oestbiii kpyr. M3 Oymaryu BeIpe3aJiil CHHHFET KpyT M HAJOXHJIH €ro Ha
obeJblit Kpyr. Kakas 4acte 6€J10ro Kpyra OCTaHeTcsl BUAUMOMH?

UYepréx k 2Toil 3ajade (a Takke U OTBET) MOKHO YBMJETb Ha HOYHOM Hebe. besblit kpyr —
910 JlyHa, CUHUMIT Kpyr, TOYHEE, YacTb CUHEro Kpyra, — 310 TeHb Ha JlyHe or 3emum. Bo Bpems
TOJTHOJTYHUSI Mbl BUZMM JIyHHBI KPYT, TIPH JIYHHOM 3aTMEHHM T€Hb OT 3eMJIM TOJHOCTBIO 3aKPBIBACT
Jlyny. B mpoMeXyTOUHBIX TIOJIOXEHUSIX MBI BUIUM JIMOO PACTYLIMii JyHHBI cepn (MoJjiofast JlyHa),
b0 yMeHbluatomiicst (crapast JlyHa).»
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Koneuno, na camom gene neno B apyrom: CosHie ocsenaeT JlyHy ¢ oqHOro
00Ka, M ITOT OCBEIIEHHBIA OOK He Bcerja oOpaléH K 3emiie, U BUJHA TOJILKO
€ro 4acTb. B MOMEHT NOJIHOJIYHHUSI Mbl BUJIUM OCBEIIEHHYIO YAaCTh LIECJIUKOM (WU
[IOYTU LEJMKOM), B MOMEHT HOBOJIYHUSI — HE BUJIUM COBCEM WA BUJIUM TOJIbKO
Y3EHBKHUI CEpIL.

Jlyna

sayun CoJiHIa

A

TEMHAsI OCBELLEHHASI
CTOpOHA CTOpOHA

¢

CooTBeTcTBHE MEX/Ty MostoxkeHreM JIyHbI Ha opOUTe 1 BUAMMOI 9acThio JIyHbI
[I0Ka3aHO Ha pUCyHKe Iudpamu: 1 — HOBOJYHUE, 3 — MEepBasi YETBEPTh, 5 —
MoJIHOJIyHUE, 7 — mnochienusisi 4yetBepTh. (HamomHum Ha Besikuit ciiydail emé
pa3, YTO PUCYHOK YCJIOBHBI — COOTHOLICHHE Pa3MEPOB M PACCTOSHUI B HEM HE
BblJICPkKaHO!)

Jpyrumu cioBamu, (aza JIyHBI onperesiseTcss yrjlaMi B TPEYTroJIbHUKE 3eM-
Jsg — Jlyna — CodHile, TOYHee, yIJIOM B €ro JYHHOI BeplMHe (MEX/Iy Harpa-
BsieHusivé Jlyna — Couiniie u JlyHa — HaOJIioaTesb) .
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CouHiie

Wsmepenne otHomenns paccrosinmit 10 Jlyner u CoJiHua no Apucrapxy

DT0 00CTOSITENBCTBO ObIO UCIOJIB30BAHO APUCTAPXOM (I'PEUYECKUM ACTPOHO-
MOM, XMBLIMM B TPETbEM BEKE JI0 HALIEH 3pbl) [JIs1 OUEHKU OTHOLIEHUSI PACCTOsk-
Huit ;10 JIynst n 10 CosiHua. OH nomnbITasicst BbIOpaTh MOMEHT, KOT/Ia BU/IHA POBHO
noJioBuHA JIyHBI, U U3MEPUTL BTOPOIl YToJI 3TOr0 TPEYToJbHUKA: MEX/Y Harpa-
ByieHusiMUA 3emJisi — Coaaile u 3emitsi —JlyHa. B mpuHiune 3To MOXHO c/ieJiaTh,
eciu Connue u JlyHa BUIHBI Ha HEOe OJHOBPEMEHHO, HO IIPAKTUUYECKUE TPYIHO-
CTU OIPEJEICHUS] HY>KHOI'O MOMEHTA U M3MEPEHUs yIJla NPUBEJIXA K TOMY, 4YTO
Apucrapx 3anusuil paccrosiaue 10 CosiHLA B HECKOJIBKO JECSITKOB pas. Tem He
MeHee 3Ta OlleHKa MoKa3ana, 9To yrou 6ok k 90°, a ConHile faneko (1 moToMy
OOoJbILIOE — BE/lb YIJIOBOI pa3sMep €ro Mbl 3HaeM U3 HAOMIONEHMIT), YTO HaBOIUT
Ha MBbICJIb, YTO MaJleHbKasi 3eMJist oOpaltaeTcsi Bokpyr Oosipiioro CoJjiHia, a He
HA00OPOT.

JBmxenue JIyHbI

YTo MOKHO CKa3aTh Npo JBMkeHue JIyHbI, HaOmomast 3a Heit ¢ 3eMsn? YTiio-
Boil pasMep JIyHBI OCTaETcsl IIPUMEPHO OJMHAKOBBIM BCE BpeMsl (OKOJIO IOJIOBH-
HBI Ipajyca; TOT (aKT, 4TO y ropusoHTa JlyHa KaskeTcsl OOJbllie, YeM BBICOKO
B HeOE — CBOMCTBO HALIETO BOCIPHSTHS, YTO JIETKO IIPOBEPUTD, JCp)Ka JIMHEH-
Ky BBITSIHYTO}M DYKOW M OTMeuasi, CKOJIbKO [eJieHui 3anumaer Jlyna). 3Hauur,
otHocuTesbHO 3emun JlyHa aBmkercst o opoute, OIM3KOI K KPyroBOii.

Habmoznenust 3a (pazamu JIyHBI MOKa3bIBAIOT TAKXKE, YTO IMJIOCKOCTH OPOUTEHI
JlyHpl OJM3Ka K IUIOCKOCTH SKJIMNTUKKA. Ecii OBl 3TH IUIOCKOCTH CHJIBHO OTJIH-
YaJIMCh, TO IIOJHOJIYHHs ObIIM Obl BO3MOXXHBI JIALIL B OIPEJCJIEHHBIEC NEPHOJIbI
roja, korja HanpasJeHue 3emiist — CoJIHIE IPUOJIMKAETCS K JIMHUN NIEPECEUCHHUS
9THX MI0cKocTel. (B 3TOM paccysKaeHnu Mbl HPEJII0JIaraeM, 4ro 00e MI0CKOCTH
COXPAHSIIOT TOJIOKEHUE B TPOCTPAHCTBE; B TIEPBOM IPHOJIMKECHUM 3TO COIJIACY-
eTcsl KaKk ¢ HaOJIIOJICHUSIMHA, TaK ¥ C 3aKOHOM COXPaHEHUS] MOMEHTa MMITyJIbCa B
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MexaHuke. bosiee TouHble HAOMIOIEHNS M AaHAJIM3 TIOKA3BIBAIOT, YTO 3TO HE COBCEM
TaK, cM. Cc. 47 O Tpeleccuu JIyHHOH OpOUTHI. )

3a ckoJibko JHeil JlyHa coBepuiaeT oJuH 000poT BOkpyr 3emin? Kak u ¢
CYTKaMH, OTBET Ha JTOT BOIPOC 3aBUCHUT OT TOTO, YTO CUUTATh ODOPOTOM: BO3-
BpaIllCHME K TOM e (paze WM K TOMYy K€ MOJIOXKEHMIO OTHOCHTEJIBHO 3BE37 Ha
HeOecHoi cdepe. DTH NepHoJbl MMEIOT CBOM HasBaHMsS: (asbl JIyHBI MOBTOpS-
I0TCsI, Korjia MPOUAET cuHoanveckuit mecsi (29,53 ... cyTok) ;% TIOJIOKEeHWsI Ha
HebecHol cdepe MOBTOPSIIOTCS TIOCJIe cuiepuyeckoro Mecsina (27,32 ... CyToK).

To, 4To cuaepuyeckuii Mecsill Kopoye, o3HadaeT, 4yTo JlyHa Bpamaercs o
opouTe BOKpPYT 3eMJIH B Ty %€ CTOPOHY, uTo 1 3emJist Bokpyr CosiHna. Braropapst
ATOMY B TOJly Ha OJIMH CHUJICPUYECKHI MeCsSI] OOJTbIIe:

36524... 36524...
27,32... 2953...

CpaBuuBast ¢ororpaduu pasubix ¢as JlyHbl, Mbl 3aMe€4aeM, UYTO BUJUM TaM
OJJHM M T€ K€ AETaJIM TOBEPXHOCTH, TOJIbKO MPU Pa3HOM OCBElleHUH. [[pyru-
MU cioBaMH, JlyHa oOpaiieHa k 3eMie OJHON M TOI e CTOPOHON — TepHO[
e€ BpallleHNs] BOKPYT OCH YIUBUTENILHBIM 00pa30M TOYHO COBIAJAET C MEPUOJOM
oOpaieHust BOkpyr 3emsid. Ha camom jesie, kak OOBSICHSIIOT YUEHble-MEXaHUKH,
9TO HE COBHAJIEHUE: T€ XE CaMble IPUYMHBI, KOTOPBIE BBLI3HIBAIOT IPUJIMBBLI Ha
3emsie (pa3inume B CHJIE TIPUTSDKEHUS JUUIsS PA3HBIX TOUEK), CPaBHSUIM JITH JIBE
ckopocru Bpawenust. (Keratu, npuiimBbl 3aMeJISIIOT U BpaieHue 3emin.) B pe-
3yJbTaTe TepBble (poTorpaduu 06paTHOI CTOPOHBI JIYHBI OB MOJTyYEHBI TOJBKO
B 1959 roay ¢ kocmuyeckoro armapara Jlyna-3.19

JlyHHbIe 3aTMeHMs

3arMenust npoucxonsr, koraa CoJiHie, 3emiiss M JlyHa HaXosITCsl HA OHOMN
npsimoit. Koraa tenb ot 3emiu 3azeBaet JlyHy, 3TO Has3bIBaeTCsl JIyHHbIM 3aTMe-
HueM. B aror moment 3emiist Haxogurcest Mexty CoJiHueMm u JIyHo#t, u 3aTMeHUE
TIPUXOJUTCS] HA TIOJIHOJYHHE.

°TlockosbKy 0pOuTa 3eM/IM SJLIMITHYECKAs U JABIKEHHE [0 OPOUTE HE COBCEM PABHOMEPHO, CH-
HOJIMYECKUIT MecsII CJIETKa MEHsIETCSI B IPOMexyTKe Mexxay 29 u 30 JHSAMH; 371ech yKaszaHO CpefHee
3HAYEHNE.

108 cratee B.A.EpumoBa B xypuane «Mudopmamust m  kocmoc» (Ned 3a 2005 .,
cM. http://www.infocosmo.ru) MPUBOASATCS MOAPOOHOCTH PELICHHSI 3TON CIIOKHEMHIIel 3a/1aum:
[IOMUMO 3aI1yCKa aIapaTa, Hy>KHO ObLIO IIPOM3BECTU CHEMKY HA ILIEHKY, 3Ty IUIEHKY IIPSMO B KOCMO-
ce MpOSIBUTS, 3aTeM NepeaTh 10 Pafro UHGOPMALHMIO 0 N300pKEHUN U BOCCTAHOBUTH M300pasKeHUe
Ha 3emJjie. DTO 3aMeYaTEJIbHOE JOCTHXKEHUE CTaJIO IIPUMEPOM YCIIELIHOIO — XOTSI U HE OYE€Hb OObIY-
HOTO — MeX/yHapOJHOTO COTPYAHMYECTBA B HCCJIENOBAHHUSX KOCMOCA: MOAXOISILYIO0 (POTOMIEHKY
COBETCKasl TIPOMBIIIEHHOCTh He BBITYCKaJIa, U ObLIa MCMOJIb30BaHA MJIEHKA CO COMTHIX aMEPUKAHCKIX
BO3ZYLIHBIX 1IapoB, 3amyckapimxcst Hax CCCP ¢ pasBenbBaTe/IbHBIMU LIEISIMU.

32



[TockoJibky opOHUTHI 3eMutit ¥ JIYHBI HE TOUHO JIeXKaT B OJIHOI TJIOCKOCTH, 3a-
TMEHHSI CIYJaloTCsl HE B KaX/10€ TOJTHOJyHHE W He Beer/a JlyHa IeJIMKoM Iorna-
JaeT B TeHb 3eMJiu. O1a GoTorpadust NOKa3bIBACT MAKCUMAJIbHYIO a3y (MOMEHT
HanOOJIBIIETO MOKPHITUSI TEHBIO) YACTHOI'O 3aTMEHUSI.

[Touemy rpanuua tenu Hepeskasi? [Ipex /e Bcero aTo CBsI3aHO € TEM, UTO JUCK
CouiHLa HE OUEHDb MaJl, U Jlyuu cBera oT CoJIHLA IIPUXO/SIT B PA3HBIX HAIIPABJICHU-
six. Kaxknas touka CoutHna, ecny Obl CBETHJIACh TOJIBKO OHA, JaBajia Obl YETKYIO
TeHb, HO TEHU 3TU B pa3HBbIX MecTax. TaMm, I/le OHM BCE HAKJIaJbIBAIOTCS, BO3HU-
KaeT MOJIHASI TeHb; TaM, IJIe OHU HAKJIA/IbIBAIOTCS TOJIbKO YACTUYHO — IOJYTEHb.

o

HOJIyTeHb w

oJIHast @

@
+ @

MOJIy TEeHb

ﬂ\j ui ot

‘(paﬂ
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C Touku 3peHMs] HaGmofaTens Ha JIyHe: B TeHH JUCK 3eMIIH IMOJHOCTBIO
3akpbiBaeT avick CosHIIa; B MOJyTeHM 3eMJIsl 3akpbiBaeT CoJTHIIE JIMIIb YacTHY-
HO (4yeM GOJIBIIASI YaCTh 3aKpPbITa, TEM MEHbIIE CBETA JOXOIWUT, M OCBEIIEHHOCTD
IJIABHO YMEHBIIAETCSI O Mepe NpUOJIMbKeHus K mosHoil Tenn). Ha camom nene
(pororpacduyeckasi 06paboTKa U HEOAHOPOIHOCTb HOBEPXHOCTU JIyHbI CKpajibIBa-
0T YacTb MOJTYTEHNU: IIIMPHUHA TIOJIOCH! TIOJYTEHH IPUMEPHO paBHa AuaMeTpy JIyHbI
(cp. HIDKE O KOJBLIEBBIX 3aTMEHISIX).

Habmonas 3a nyHHBIM 3aTMEHMEM ([UIMTEJIBHOCTBIO YaCTHOTO U IOJIHOTO 3a-
TMEHMIA, (POPMOI1 TEHU), MOXKHO OLEHUTb COOTHOLLIEHUE pasMepoB 3emin U JIyHbL.
Cpa3sy ke sicHO, Hanpumep, uro JlyHa MmeHblie 3eMJiM, HOCKOJIBKY B HEKOTOPbIE
MOMEHTHI LIeJIMKOM TionafaeT B e€ TeHb. ([lepBbIM Takylo OIIEHKY cZenall yxe
YIOMMHABIIMACS ApUcTapX.)

CootHouleHne pasmepoB JIyHBI M TeHM 3eMJIM XOpOLIO BUJHO Ha PUCYHKeE,
rae ¢ororpaduy pasHbIX (a3 3aTMEHUS] HAJIOXKEHBI JPYr Ha Jpyra Tak, 4TOObI
COBMECTUTH TEHb 3EeMJIM:

CoJiHeuHble 3aTMEHUA

[Ipu cosiHeuHoM 3aTMeHuu TeHb OT JlyHbl 1ajjaer Ha 3eMilio. DTO IIPOUCXOIUT,
xorna CouHue, JlyHa u 3eMisl OKa3bIBalOTCSI Ha OZIHOM IPSIMOI (B 3TOM MOPSiA-
Ke€), TaK 4TO COJIHEYHbIC 3aTMEHUsI MPUXOMSITCSI Ha HOBOJYHUsI. C TOUKU 3pEHMUSI
HabmoaTesst Ha 3emiie JUCK JlyHbl (HEBUJMMBIA, TaK KaKk B 9TOT MOMEHT OHa
oOpalleHa K HaM TEMHON CTOPOHOHM M HaxoAaurTcst BOJM3u oT CoJiHua, rae HeOo
sipkoe) 3akpbiBaeT Cosaie. Ecii He BECh IWICK 3aKPBIT, 3TO HA3BIBAETCSI YACTHBIM
3aTMEHHMEM, €CJIA BeCbh — TO IIOJIHBLIM.

Habmonaresb cOJIHEYHOTO 3aTMEHUS BUIUT, KaK JIyHa MOCTENEeHHO 3aKpbIBaeT
CouiHile (OHM 002 JBMXYTCSI IO HEOY M3-3a CYTOUHOIO BpallleHHsI 3eMJIU, HO C
Pa3HOI CKOPOCTBIO, Tak kKak JlyHa k ToMy e oOpauaercst BOKpYr 3eMJIN).
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11:35 UT+3 11:20 UT43 11:05 UT+3

cooe

11:50 UT+3

12:20 UT+3

12:35 UT+3

(Eclipse Maximum) 13:05 UT+3

Il

13:20 UT43
13:35 UT+3

Ha pucynke nokasans! pasimunbie ¢a3bl yacTHOro 3atmenust (3 oktsiopst 2005
rofia), MICKYCCTBEHHO COEJMHEHHBIE B OJTHOM KaJIpe; B CEpelHe — HanuOOJIbIIast
(aza 3aTmMeHus (7151 MecTa ChEMOK) B yBesJIMUeHHOM MaciiuTade. Ludppl nokasbl-
BAIOT BPEMSI CHEMKHU.

AHAJIOTMYHBIA CHUMOK 18 TToJiHOoro 3atMmenust 2008 rojaa, caesannbiii B Ho-
BOCHOMpPCKeE:

((CCC 8O

®o9d»))))

OTU CHUMKU IOKA3bIBAIOT KAPTUHY 3aTMEHUS B OJHOM U TOM XK€ MECTE, HO B
pasHoe Bpemsi. Co CITyTHUKA MOXHO c(poTorpaupoBars TeHb OT JIyHbI Ha TOBEpPX-
HOCTH 3eMJH LieJMKoM. BoT oTorpadus, crenannast B 1999 roxy ¢pasiyysckum

kocMoHaBTOM Jean-Pierre Haignere ¢ 6opra cranimu «Mup» B paMkax IporpaMMbl
Perseus (¢poro P25736):
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JIOTIOTHUTENILHYIO KPACOTY COJTHEYHBIM 3aTMEHUSIM TPUIAET TO OOCTOSITEIIh-
CTBO, YTO BHIWMble yryioBble pa3Mepbl Cousiana u Jlynel 6mmsku. Bosee toro,
MOCKOJIbKY paccTosiHue 10 JlyHpl (kak u 10 CosHIIA) HEMHOTO MEHSIETCS, TO
MEHSIETCSI ¥ €€ YIJIOBOH pa3mep. DTO XOpOILIO BUHO IIPU CPABHEHUH JBYX (po-
Torpaduit JIyHBI, CAETaHHBIX B OIMHAKOBOM MacIITabe B MOMEHTHI HAMOOJIBIIETO
(amoreit) ¥ HauMeHbIIETO (MIEPUTeli) PACCTOSIHUS 0 3eMJIn:

Perigee

2006-02-13 2006-09-08
405,978 357,210 km
29.87 arc-m 33.89 arc-mins
Altitude @ 69.17° Altitude @ 45.36°

Korna yrnoBoii pasmep Jlyns! Menblie pasmepa CosiHna (ecim MpUIJIsiieTh-
s, TO IMEHHO 3TO MPOUCXOAUT Ha (poTorpapuy YaCTHOTO 3aTMEHUS BBIIE), TO
3aTMEeHUE He OyZAEeT MOJHBIM HU B KakOd TOUKe 3eMJIM; B LICHTPE TEHU 3aTMEHUC
OyIeT KOJIbLEBbIM — AuCK JIyHBI 3aciIOHSIET IIeHTpaIbHYI0 yacTh COJIHIIA ¥ BUIHO
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JIMIIb SIPKOe KoJbIo. PasHuiia mexxay pasmepamu Jlynel u CostHIna Jrydie BUaHA
Ha cieaylouieit ¢portorpaduu:

Ecsmn e yrioBoit pasmep JlyHsl goctaToueH, yToObI 3aKpbITh CONHIE, U MBI
HAXOJIMMCSI B HYXXHOIl Touke 3eMsIM (BHYTPU 30HBI TOJIHON TE€HM), TO HACTyma-
€T MOYTH YTO HOYb, CTAHOBSITCSI BUJIHBI HauOoJIee SIPKUE 3BE3/bI U M3-3a YEPHOTO
JIYHHOT'O JIUCKA BUJIHBI KYCK! COJIHEYHOH KOPOHBI (KOTOpasi CBETUTCSI TOpaso Me-
Hee sIpKo, yeM caMo CoJIHIE, ¥ MOXKET OBbITh CaMOi pa3sHOi (hOPMBI B 3aBUCUMOCTHU
OT COJIHEUHON aKTUBHOCTH):
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CXCMy COJIHEYHOI'O 3aTMCHUS MOXKHO I/1306paBI/ITb TakK (CBery — IIOJIHOEC 3a-
TMEHUE, CHU3Y — KOHbHCBOﬁ)I

Ayy,
: Y or Othor,
Pas Com{ua

30Ha 4YaCTHOI'O
3aTMCHUST

30Ha IOJIHOI'O
3aTMCHUST

30Ha 4YaCTHOI'O
3aTMCHUSL

KPR \

30HA 4YaCTHOIoO
3aTMEHUSI

30HA KOJIbLIEBOI'O
3aTMCHUSI

30Ha YaCTHOTO
3aTMCHUSI

Jlyna n CosmHue Ha HeOe

3aTMeHusT — SIBJICHWE PEIKOE, HO U C TTIOBCEHEBHBIM MOBeieHNEM JIYHBI CBSI-
3aHO MHOTO MHTEPECHBIX (M He BCEraa OYeBMIHBIX) BompocoB. HaunéMm c Takoro:
ObiBaeT i1 B Mockse nosHast JlyHa BujHa B 3eHUTE?

YroObl OTBETUTH HA ITOT BOIPOC, HAJO COOOPA3UThH, I/I€ JO0JDKHO HAXOAUTh-
cs1 Comauie B 3TOT MoMeHT. Ecim Jlyna nosHas, To e€ mosiokeHne Ha HeOeCHOM
cdepe B TOYHOCTH NMPOTUBOIOJIONKHO 1osioxkeHuto CostHia, To ecth CoslHIe HaXO-
JIMTCSI BEPTUKAJIBHO BHM3Y (KakK MHOT/IA TOBOPSIT, B Hajaupe). A »Toro B MockBe
He ObIBaeT — IO TeM ke NpuuMHaM, nodemy CouiHile He ObIBAa€T B 3€HUTE BHE
TporukoB. (MoXHO emgé 3aMeTuTh, YTo ecau ceityac CosHIle B Haaupe, TO Yepes
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MoJITo/la, Koraa 3emiist OyZleT B TOM K€ TOJIOKEHWM OTHOCUTEIBHO HEMOJBUX-
HbIX 3B€37 a CousiHlle OyJieT B NPOTUBOIOJIOXHOM TOuke HeOecHO# cdepbl, OHO
OKaXKeTCSI B 3CHUTE. )

Hemuoro 0oJiee ciioxHbliA Bonpoc: a BooOuie ObiBaer jid B Mockse Jlyna (B
Ji00oit haze — He 00si3aTeJsibHO T0JIHAsI) B 3eHUTEe? Hekoropoe pasmbliuieHue
MOKA3BIBAET, YTO U 3TO HEBO3MOXKHO. Beab opbuta JlyHBI pacmojioxkeHa B IIOC-
KkocTu oopailieHust 3emyin BOkpyr CoJiHIa (Kak Mbl OOCY)K/IaJii, 9TO CJEAYeT U3
TOT'0, YTO IMOJHOJYHUSI ObIBAIOT Kax/blil mMecsiil). [loaTtomy Ha HeOecHo#t chepe
Jlyna nepemeraercst tam ke, rzae U CoJjiHlle — BJIOJIb IKJMUIITUKU, U [IOTOMY,
kak u CoJiHile, B MOCKBE B 3¢HUTE HE MOSIBJIACTCS. (DTO K€ OTHOCUTCSI KO BCEM
TJIaHETaM. )

Takum 00pa3oM MBI HOJTYYHTIM OTBET O BO3MOXHOM IOJIOXeHHM JIyHBI Ha
Hebe. Ho ectpb emé BOIpoChl O HANpaBJICHUM «POrOB» JIYHHOI'O Ceplia U O CO-
otHouleHuu noJioxkenuit Jlynol u Cosnua. (ITockosibky Jlyna rocraTouno sipkasi,
e€ MOXHO yBHIETh OfHOBpeMeHHO ¢ COJIHIIEM, €CIM OHA IOCTATOUHO JAJIEKO OT
CoutHua.)

IMockonbky JlyHa cBetut orpaxkénHbiM oT CoJiHna cBeToM, To CosHile Haxo-
JUTCSI HA MPOJIOJKEHUA OCU CUMMETPUM JIYHHOTO CEpIa, C €ro BbIIYKJIOH Ya-
¢ty (IIPOTUBOIOJIOXKHOI poram). YryioBoe paccrosinie Mexy Jlynoit u Cosinuem
MOYKHO OLEHUTH 110 TOJILUMHE CEplla: YeM JaJIblIe Mbl OT HOBOJIYHHUSI, TEM TOJILE
cepn M TeM OOJIbIIe YIJIOBOE PacCTOsHME. MBI yKe yIOMHHAINA, YTO B MOMEHT
TIepBOii YETBEPTU YTOJI MOYTH paBeH 90° (MMEHHO OTKJIOHEHHE OT 90° Ge3yCIelHo
MBITAJICSI U3MEPUTHh ApHUcTapx). BooOlie-To reoMeTpuyeckue COOTHOIIEHUSI CBsI-
3bIBAIOT TOJILIMHY CEpIla HE C 3€MHbIM, a C JIYHHbIM YIJIOM B TpeyroJibHuke Jly-
Ha —3emist — CoJiHLE, HO OHU CBSI3aHbl, NOCKOJIbKY COJIHIIE JaJIEKO U YIroJl TaM
COBCEM MAJICHBKWIA.

A BOT Ha 2TOW KapTUHKE

SICHO BU/THO, 4YTO CoJtHie JOJIKHO OBITDH BHU3Y U CIIpaBa OT .HyHbI, IIpA 5TOM CO-
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BCEM HeJaJIeKo OT He€, MOCKOJIbKY CepIl TOHKHIA, HO TOJ TOPU3OHTOM, OCKOJIBKY
HeOo TéMHoe. OOpaTuTe BHMMaHUE, KCTAaTH, YTO 3/IeCh BUJECH HE TOJILKO CEpIl,
HO U 3aMeTHa BCs OCTajibHasi, He ocBelléHHasi CoJIHLIEM, YacTb JIYHHOIO JIUC-
Ka (110 KpailHell Mepe B KOMIIBIOTEPHOM BapHaHTE OPOLIIOPLI — IIPU NEYaTH €/1Ba
OCBEILEHHBIC YYACTKM MOIJIM 11ponacts). OTKyza 6epércst ocBelleHne 1ol yactu?
OxkasbIBaeTcs, UTO 3TO OTPaXEHHBIN cBeT 3eMsiu. B camoMm jene, korja y Hac Ho-
BOJIyHUE, Y HUX Ha JlyHe — «IoJIHO3eMIIue», U OONBIION U SIPKUil AuCK 3eMiin
(6nmaromapst odsakaM 3eMJisl OTpaXkaeT CBET ropas/o Jiyuuie JIyHbl) ocBelaer kak
pa3 Ty 4acTb JIyHbI, KOTOPYIO Mbl BU/MM.

Ha camom jiesie 10 KapTWHKE MOXHO ONPEIC/NTh, CAeJaHa jm 3T1a (PoTo-
rpagust 10 UM Mocje HOBOJYHMSI, €CIM 3HaTh, 4TO HaOmonaTtens B CeBepHOM
MoJTylmapuy 3eMJIM U He B TPONHMKaX (€CIM He 3HAThb — TOXE MOXHO, HO HAJ0
BCMaTpUBAaThCsl B JieTajy JIyHbl B IJI0X0 OCBEIEHHOH yacTtu). EcTh Takoe npasu-
J10: ecnu cepll JIyHbl HalpaBJIeH BBITYKJIOCTBIO BIIPABO, TO 3TO PACTYIIUIA MECSL]
(TT0CJIe HOBOJTYHHMSI JI0 TIOJIHOJIYHUSI), 4 €CJIM BJICBO, TO yObIBatoumii. MHEMOHM-
4ecKoe IPaBWJIO JJIsl PYCCKOSI3bIYHBIX: Mecsil, ObiBaeT Pacryumit u Craperomuit
(1 nepBasi OykBa HallOMHHAET O HAIMPABJICHUU MeCsIa).

IMouemy 510 Tak? [M1s75 Ha JlyHy, JIerKo MOHSITh, KaK MIPOXOAUT SKJIUITUKA —
Bezib Jlyna u CoJsiHIIa HAaXOASITCS B IUNIOCKOCTH SKJIMIITUKY, U OCh CUMMETPUM JIyH-
Horo cepna (mpoxoasimast yepes CosiHie) OyJeT NepecedeHueM STOM IIOCKOCTH
¢ HeOecHOl cepoil.

HaIIpaBJIEHAE OCH OOpaIlCHUS
Jlynbl BOKpyr 3emin
~N

~
~ /
/
/
/

3
TN
11/)}%\\\
?

W3 3TOrO SICHO, KaK MPOXOJUT TpsiMasi, MEepIeH/UKYJIsSIpHAs SKJIUITHKE: OHa
napaJijieJibHa XOp/e, COSAMHSIIONIEH KOHIBI PporoB Mecsiia. OAnH 13 KOHIIOB JTOM
npsiMoit ynpaercst B HeOecHylo cdepy B 23° or [loJisipHO#t 3Be3/ibl, U pa3 Mbl
B CeBepHOM MOJIyIIAPUM M BHE TPOMHUKOB, TO ITO BEPXHUI KoHel mpsiMoit. [is-
ZIS1 C 3TOTO KOHIIA, MBI BUIMM JIyHY ABIDKYIIEHCS MTPOTUB YacOBO# CTPENKH, TO
ecTh yraisomeiicst o CoJiHIa. 3HAUMT, MECSIT PacTyIIuii, Kak ¥ TOBOPHUT Hallle
TIPaBUJIO.
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OTO ke paccyxJieHue MO3BOJISIeT YCTAaHOBUTD, Tle Ha 3eMyle MOXKHO YBUJETD
MecsIll «JIOJIOUKOIt», C POraMy BBEPX (CMMMETPUYHO OTHOCUTEJILHO BEPTHUKAIIN).
Kak MpI BusinM, B 3TOT MOMEHT ocbh oOpalleHusi JIyHbl BOKpYr 3eMJIM TOPU30H-
TaJlbHA, a DKJIMIITUKA BEPTUKAJIbHA. A 3TO ObIBAET, KaK Mbl YXe BUJAECIHU, B TPO-
nrkax (uToObl CoOJIHIIE TOMAJI0 B 3CHUT, HYXXHO POBHO TO € CaAMOE YCJIOBHUE:
BEPTUKAJILHOCTD TJIOCKOCTH SKJIUNTUKH).

A r1e Mecsill ObIBaeT HallpaBJieH poraMu TouHo BHU3? To ske camoe paccysk/e-
HHUE TOBOPUT, YTO 3TO MOXET OBITh TOJILKO B TPOIIMKAX, HO HA CaAMOM JEJIE 3TO
YBUJETb IIOYTH HEBO3MOXHO. Benb B 3ToM cityyae CoJiHIIE JOJKHO OBITH CBEp-
Xy OT MecCsllia M HEJAJeKO OT HEero, a JAHEM TPYJHO Pa3IJIsICTh MeCsI] BOIM3H
CosHia.

Bompocet

HO‘{CMy [IOJTHBIC JIYHHbIC 3aTMCHUS MOXXHO YBUIETH CPABHUTEJILHO YacCToO,
HUKY/Ia HC yE3XKasd, a NJIsd Ha6JI}O[LeHI/IH TOJIHBIX COJIHEYHBIX 3aTMEHUN JIIOAN €3/151T
B CliClIMaJIbHbIC 3KCl'Ie£[I/ILlI/ll/I?

*900IrOIl HOMEA
4 OMIIfOL OHI'ME OWHOWLEBE QOHROHIF0D © ‘UUARMIALCON WOLI € 9109 Ol “BHA[ eHIUd
OI71 “XBLOOW X004 Of OHI’ME OHO Ol ‘OHI'MH OMHOWLRE QOHHAIL MIrDd XA OLh AWOLOJ|

Uto ObIBaET yallle: YaCTHBIE COJTHEUHBIE 3aTMEHMS MM YAaCTHBIEC JTyHHbIC
3aTMEHUA?

"UIFNOE, IHOL(ALFOI) € 1OBIeLION IHA[[ eMhol BeHHedoMd — WHIAY eriox e
‘OMHOWIBE QOHROHIF0D (QOHIOBh) MIFWOE 9MhOL JOHHRdQIIE € ‘WOITHON WHHI'O Loeaoador
BHO BIZIOY) "OIHI0)) 1oeN009don ‘I9HA[[ AMROL 01AdOLOMOH U MIrWOE AMROL 01AdO1OMoOH
KEIMOIBHIIO00 ‘Bewsdn erioN ‘rmroxonodn ole :HOLOIOBR HogodeHHIo o oHdowwmd[]

TommuHa TyHHOTO cepIia coCTaBJIsIeT NOoBUHY pajuyca JIyHbl. OlieHuTh
yrioBoe paccrosinue Mexay Jlynoit u CosiHIIEM B 9TOT MOMEHT.

’ “(Z/1 = 09500 AM4IroNI0II) ()9

C 3emJsi BUJIeH TOHKMI pacTymimii JIyHHBIM cepn. Kak BHIAT B 3TOT
MOMEHT 3eMJII0 aCTPOHAaBThI ¢ JIyHbI?

’ *WOIIHI'0)) YOHHQIOE0 OI9LOOHIOI MLhO[]
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JlyHa cTporo B nepBoii YeTBepTH, U IPaHMIIA CBETA M TEHH CTPOTO Bep-
TUKaJbHA. [71e B 3TOT MoMeHT Haxoautcs CoJiHie?

‘IGHA][ M1OBh HOHHQIIQE00 AnrHedI U BIroleroilrgeH £9doh HOHHQIRd
-odu ‘nrooxoorrn yonarrexnrdog ondsir mraondon o1oH eH ouHdlraedieH :orHotndol e

JBurasicb mo HebGecHoil cdepe, JlyHa 3aKkpbIBaeT 3BE3/bI (KITOKPHITHE
3B€3/] JIyHoi1»). C KaKkoil CTOpPOHBI JIYHHOT'O CEpIla 3Be3/1a ucue3aeT (C OCBEUIEHHOM
WA TEMHOI) U C KAKOU IOSIBJISIETCS BHOBB?

-10dogoeH s1doo womoredaragA udu {19HOdO1O HOIrLogd
010 O 18Y0X198 U AHOdOLO OIAHWQL 010 Yo 1BTOXeE I9regds ol ‘unmALoed udod erioy]

Kak HampaBiieHa IUIOCKOCTb SKJIUNTUKU Ha ¢oTtorpaduu pasHbix (a3
YACTHOI'O 3aTMEHUSI, IPUBEAEHHON Ha c. 357

"UMIDKUH 199olr 4 eirdA olonxdod otogedir eu
nuHOIrgedIIBH € BOLOXMEY BHA[[ Olh ‘WUIME “NOUY KIGHhOHIOD HMIDOWHO0D OHHOLIIA

Kak menstiorcest dasbl 3emMiin U e€ noJiokeHue Ha HeOe ¢ TOUYKU 3PEHUsI
oOuTareJsieil JIYHHO KOCMUYECKON CTaHIUU?

"Q0IrBY MBL U OIMIWNOEOHIOM LOAE101981000
OMHALr090H :19HA][ 1968 oeH £ e ‘worondon o WOL O BOLOIBHOW 1dged noHodoLd
HOHI'O OUWOg M eHAMedQo BHAL MeX Mel ‘BOLOKHOW OH MIROI 9Q0H BH OMHIXKOLO[[

OueHnTte MMUPHHY MOJIOCHI YaCTHOI'O COJIHEYHOI'O 3aTMEHHMS, MCXOIS U3
paccrosinust 10 JlyHsl u yriyiosoro pasmepa Jlynst u CoJiHua (IIpUMEpHO 10JIOBUHA
rpanyca). Kak cooTHocuTcst mmprHa 3Toil mosockl ¢ pasMmepoM JlyHsl? Kakosa
HIMPUHA 30HBI NIOJyTeHU (Ha JlyHe) BO BpeMsl JTyHHOTO 3aTMEHHUs?

‘[9HA][ Adrowenr endged
oHdonndi 9199 0L ‘OIrWOE BH 19HOE K Wole oHudum eHged OHA[[ ©H MHOLAICON I9HOE
eHUAUT] (9109 BHO BIION ‘BBNEA BMHOWLRE OJOHIFOII BIOIFOII M) MMEMIFQ BITHIFOD) M I9H
-A1r 1adonged s1ago1rIA AMqrrodoon ‘IHA][ edioweny omdirog sodrra oHdomwudil BMHOWLRE
0JOHIORh 19001ron eHUAAHU[T] "godiomorm WenoML ¢ Hoged oHdowndn [9HA[r diowenyy

Jlo n mocye TosTHO# (a3bl JIYHHOTO 3aTMEHHMsT OCBENIEHHAsT YacTh JIyHbI
HAIOMUHAET Cepll (XOTSI M He TaKO#, Kak OOBIYHO — TpaHMIla TeHM DoJiee pac-
IJIbIBYATAsI U UMeeT Jpyryio ¢opmy). [IpuMennmo i B 3TOi CUTyaluy PaBUIIo
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Pactymero/Craporo cepna (BepHO JIM, 9TO B CEBEPHOM IOJTYIIAPUM B Hadase 3a-
TMEHHSI YMEHBIIAIONMICS CEpPIT HAIIPABJIEH POXXKaMM BIPaBo, kak B C, a B KOHIIE
PACTyIMii cepIl HAIlPaBJIEH PO>KKaMU BJIEBO, Kak B P)?

*10ed1904 19HA][ 910Bh BKEHHQI™00 © ‘191oed 11dod OH ‘19HOdOLO HOHIO O
I9HOHWOLRE Bee() BBHRMIOBh WHH ke BeloiAroroon u 1doo yumAroed :1odogoeH ced ey

Kakum o0paszom nosydeHa ciienyiouasi pororpaust — Beb HE JICTAJ
e caMosET Ha JlyHy, B camMoM Jene? (OTo uMeHHO ¢otorpadusi, a He (POTOMOH-
Tax.) OlleHUTe paccTOsiHUE J0 caMoJIETa OT MecTa CheMKU. ([lnHa camoniéra —
Kak nuier apTop ororpadun, Anthony Ayiomamitis, To Bounr-737-800X —
okoJ10 40 M.)

("sunode AnAlr edrrAmrHondon oH BIQIOWED 900
eM Nel ‘BRHAIIMENIQUdII THORO BNHONI() ‘WM (p 9100 OL “HUIY XHMOSD MREOJIIL OIrONO
MMHBO100kd BH BOLUIOXEH IQIFOWED ‘IMheHE "Henred 0OQ]/] OLodO HIH ,GO°(Q 919 OL
‘exonll 01 /1 ondomwnd 1oBWHHEE LIIrOWED “BdAredI ITHUEOLOL OLrOMO — BXOUY dLowenr
HOSOIrIL "BOUI OJOHHALr OHO( BH Irerorrodll IQIrOWed BIION ‘LHOWOW IBHO ¢rediorod
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4. A HamocJIeJoK sI CKaxy. . .

Kak Mbl y’ke HECKOJIbKO pa3 OTMEYaJli, ONKCAHHAsl KapTUHA MHpa SIBJISETCS
JIMIIb OPUOSIVDKEHHON M TpeOyeT MHOTOYMCIICHHBIX YTOYHEHUM.

®opma 3emun

3emiist UMeeT (opMy 1Iapa JiMilib B NEPBOM NpudJimkeHuu. bosiee Touno eé
MO>XKHO OIHMCATh Kak JIJIMICOU/ (CIUTIOCHYThIN 11ap). Paccrosiue 0 nieHTpa 3eM-
JIM Ha TOJIIOCE MTPUMEPHO HAa TPETh MPOICHTA MEHBIIIE, YeM Ha dKkBaTope. CBsI3aHO
9TO C BpaIllCHMEM 3eMJIM: LIEHTPOOEKHAsl CUJla TOHUT BOLy MMpPOBOIo OkeaHa ¢
MOJTIOCOB Ha IKBAaTOp, MOKAa Pa3HMIIA YPOBHEH HE KOMIIEHCHPYET 3TOT 3(PQeKT.
(D10 OTHOCHTCSI HE TOJIBKO K BOJIE, HO M K 3eMJie B 11€JIOM — BHYTPH OHa CKopee
KUJKasl, 9eM TBEP/as, €CJIM Pedb UAET O OOJIBIIMX TPOMEKYTKaX BPEMEHH.)

JIBIOKeHHe 3BE31

Mpbl TOBOPWIX, YTO 3BE3/IbI HACTOJBKO JAJIEKO MO CPABHEHUIO C pazMepamu
COJIHEYHOI CUCTEMbI, YTO JIBUXKEHUE 3eMJIM 110 OPOUTE HE3AMETHO. DTO HE COBCEM
TaK: 00JIee TOYHbIC U3MEHEHUSI C IOMOILBIO TEJIECKOIIOB U POTOCHUMKOB I103BOJIsI-
IOT €r0 3aMETUTh 1 n3MepuTh. OKa3BIBACTCSI, UTO CACIAHHBIC B PA3HOE BPEMSI TO/1a
(hoTorpaduu 3BE3HOrO Heba HE COBCEM OJIMHAKOBBIE: OJHU 3BE3/bI CMEMIAI0TCS
Ha Qoue npyrux. (Kak B JBKylieMcs mnoesje: OJM3KHUE MPEIMEThI CMEIAIOTCSI
Ha ¢oHe JanbHUX.) CMENeHUs 9T HEBEJMKUA (MEHbLIE OJHOI YIJIOBOH CeKyH-
abl, T ectb 1/3600 rpajyca), HO BIOJIHE 3aMETHbI. DTO IO3BOJISIET M3MEPUTDH
paccrosiHue 10 Onmmkaiiimx 38E371. EcTh axe crienmasibHas €IMHULA W3MEPEHMSI,
Mmapcek — 3TO PacCTOSIHUE, KOT/Ja MapaljlakC paBeH YTJI0BOil CeKyH/Ee, TO €CTh
paccTosiHiEe, C KOTOPOrO pajilyC 3€MHON OpOUTHI BUJEH MOJ YIJIOM B OIHY Ce-
kyHay. HecioxxHo nojcuMraTh, 4TO 9TO UyTh OOJIblIE TPEX CBETOBBIX JIET (CBET
[IPOXOJUT OTO PACCTOSIHUE 32 TPU C JIMILIHKUM T'OJIa).

Aobeppanus

Ha camom niene naxke ecsid Obl 3BE3/Ibl ObLIIM OUEHb-OUYEHD JIAJIEKO, BCE PaBHO
HEJTb3sI ObLJI0 OB TOBOPHTH, YTO HAIMIPABJICHUS HA HUX HE MCHSIIOTCS [IPU JABMKEHUN
3emsu no opbute. TyT BcTymaer B Urpy Apyroit GakTop — KOHEUYHOCTb CKOPOCTH
csera. Korja ezeuns B 40X/ b B IIOE3/E, 0% /Ib KAXKETCsl KOCbIM (3TO BHUJIHO U 110
cJielaM Kareslb Ha OkHaX). IlajieHre KameJsib CKJIaJIbIBaeTCs C JABMKEHUEM T0€3/1a,
U Ka)XXeTCs, YTO KAIUTA MAJAI0T He CBEpXY, a HAKJIOHHO. MOXHO TIO/ICIUTATh, UTO
TaHT'CHC yIJla UX HAKJIOHA eCTh OTHOIICHHWE CKOPOCTEH Imoe3a U TOXKIs.
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Jl1s1 cBeTa Hy>KHO OBITh aKKypaTHee, TaK KaK CJIOXKEHUE TaKUX OOJIBLIMX CKO-
pocTeii TpeOyeT 3HaHUSI TEOPUU OTHOCUTEIBHOCTH, HO IOPSIOK BEJIMUMHBI TO-
ro >¢g@ekra noJiydyaercs: npaBuiibHblii. CKOPOCTb [BMXKEHMSI 3eMJIM 110 OpOuTe
npumepHo 30 km/c, a cBeta — 300000 KkM/c, MOITOMY TAHICHC YIJIA HAKJIO-
Ha npumepHo 1/10000. [ljisi MaJibIX YIJIOB HAKJIOHA TAHIEHC [IPUMEPHO PaBeH
yrily, U3MEPEeHHOMY B pajiMaHax, Tak uto moJrydaercs 1/10000 paaman. Buano,
4TO 3TOT 3P (PEKT 3aMETHO OOJIBILIE NPEIbIAYLIEr0 (HECKOIBKO JAECATKOB YIIIOBBIX
CEeKyH/JI, a He goyu ceKyHAbl). C Apyroil CTOPOHBI, 3aMETUTh €r0 TPYyJIHEEe, TaK
KaK JUIsl OJIM3KUX 3BE3Jl OTKJIOHEHUE OJMHAKOBO M Ha (poTorpadusix HeOOJILIIOrO
yuacTka HeOa OTHOCHUTEJILHOE PACHOJIONKEHHUE 3BE3]] HE MEHSIETCSI.

IIpeneccus

MbI roBOpMIIM, U4TO OCh BPALLECHUS 3eMJIM HArpaBJieHa BCE Bpemst Ha [Tosisp-
HYIO 3Be31y, Kak Obl HM JBHUraiach 3emJisi o opbute. Ha camom paere »To He
COBCEM TaK — HAIpaBJICHAE 3TO MEIJICHHO MEHSIETCSI, XOTSI YTOJ MEXIY OCBIO
BpaleHNsI 3eMJIM 1 MIEPHEH/TUKYJISIPOM K IIJIOCKOCTH SKJIMIITAKK OCTAETCsl ITpUMep-
HO paBHbIM 23°. TakuMm 00pa3oM, OCb 3eMJIM OIUCHIBAET KOHYC, BpallasiCb BOKPYT'
9TOr0 MEPHEH/NKYJISIPA; OIMH 00OPOT IMPOMCXOAUT TIPUMEPHO 32 25 THICSIUM JIET.
D10 He TaK Y U JI0JI'0 B UCTOPUUYECKHUX MACLITAbaX, TaK YTO sIBJICHUE 31O (Ha3bl-
BaeMoe IpEIeccueit) JOBOJBHO 3aMETHOE U OBLIIO OTKPBITO YiKe IPEBHErPEYECKAM
acrponomoM [unmapxom okosio 130 roga g0 P.X. B pesysnbraTe npeneccuu mno-
Jry4yaercs, 4yTo «[lossipHast 3Be3a» — THUTYJ BPEMEHHbIN, [TOCKOJIbKY B Pa3sHbIC
MOMEHTBI Pa3HbIC 3BE3/Ibl OKA3BIBAIOTCSI OJIMDKE K OCH BPALICHUST 3eMIIN.

Tor crpaHHbIif aKT, YTO XOTSI 3€MHAasl OCb HE COXPAHSICT HAIPABJICHUE, HO
COXpAHSIET YTOJ C MJIOCKOCTBIO JKJIMMTHKY,!! 0OBscHseT mexanuka. [lpumepHo
TaK ke BEAET ceOsl BOJYOK, 3aIyIICHHBI HEPOBHO: OH HAKJIOHSETCS, HO HE Ta-
JIaeT, a BMECTO 3TOr0 OCh BPAIICHHUS OIMCBHIBAET KPYT'W. DTO HA3BIBACTCSl TMPO-
ckonuueckuM 3¢QHeKToM — eci ObICTPO BpAIlAIOUMIICS IpeIMeT MOIpoOOBaTh
HAKJIOHUTb, B3SIB 32 KOHLBI OCH, TO OH OTKJOHUTCS HE TyJa, KyJga JelCTByeT
CHJIa HaKJIOHA, a TIepIIEH/INKYJISIPHO HArNpaBJIeHUIo JeicTBrs cuitbl. (ITokavaiite
KaK-HAOY/Ib BKJTIOYEHHBIN BHEIIHMI XKECTKUI JUCK, TPUCOETMHEHHBINA K KOMITBIO-
Tepy. 3HATOKM MEXaHUKM CMOTYT Ja)Ke OIPE/IeJIUTh TAKUM 00pa3oM HallpaBJICHUE
BpalllCHUsI AMCKA, He pa3dupasi ¥ He BbIKmodast ero.) [losTomy cuia Tspkectw,
CTPEMSICh HAKJIOHUTh BOJIUOK K 3€MJIe, JIMIIb 3aCTaBJISICT €ro KpyXkuth. B ciy-
yae 3eMJIM POJIb CHJIBI TSDKECTH UIPACT TO K€ I'PABUTALIMOHHOE IIPUTSDKEHUE CO
croponsl Jlynst 1 CosHna (B Gosblieil cTeneHn mepBoe, Tak Kak JlyHa Grmbke
U mojie oT He€ Oosiee HEOJHOPOIHOE); B COYETAHWHM C DJUIMNTHYECKON (GopMoii

”Ha CaMOM [ieJI€ OTOT YroJl TOXE HE COBCEM IOCTOSHEH, a HEMHOI'O KoJIeOJIeTCsT; 3TH KoJIeOaHUs
Ha3bIBAIOT HYTalME.
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3eMJI1 OHO CTPEMUTCS Pa3BEPHYTH OCh 3emin TIEPIEHAVKYJISIPHO K SKJIMIITUKE,
HO 3aCTaBJISICT JIMIIb BpallaTbCd BOKPYID 3TOro IMEPIICH/UKYJISIpaA.

HOCJICZ[CTBI/ICM IIPEHECCUN SABJISACTCS CMCUICHUC TOYCK PaBHOJACHCTBUSA U COJIH-
HECTOSAHUSA I10 SKJIMIITHUKE.

CwmellieHue nepuresmst

3eMuIsl, KaK Mbl y)Ke TOBOPHJIM, oOpamaercst Bokpyr CoJlHLIa HE COBCEM IO
KPYTy — CKOpee IO JJIIMICY, W paccrosHue A0 CoJiHIA MEHSETCS OT MHHHU-
MaJILHOTO (0K0JIO 147 MMUJIJIMOHOB KUJIOMETPOB B IIEPUIEJIMK) 10 MAKCMMAJILHOTO
(oxos0 152 MMIITMOHOB KUIOMETpoB B adermu). Bonee Toro, aammmnc — 3To
TOXeE JIMLIb NPUOJIKEHNE, TTOCKOJIBKY opOuTa 3eMiid HezaMkHyTa. Criefyrolee
NIPUOJIMKEHUE — MEJICHHO MOBOPAYMBAIOLIUICS 3JUIMIIC, B KOTOPOM TOYKa IIe-
pHreJIsl OT rofia K IOy CMEINAETCs.

Tak 4TO NPM NONBITKE COBCEM TOUHO ONPEAEIUTh, YTO TAKOE T'0Jl, HAKJIAAbIBA-
10TCsI pa3Hble 2(PQPEKThI, U €CTh HECKOJIbKO BAPUAHTOB: TPONMYECKUI 101 onpe/e-
JISIeTCsl UCXO/Isl M3 PAaBHOACHCTBUI, CHIEPUYECKUI TOJ] — UCXOMSI U3 MOJIOKCHHUS
3eMJI OTHOCHUTEJILHO 3BE3[l, AHOMAJIMCTUYECKUI TOJl — W3 POXOXK/CHUS MIEpHTe-
Jist 1 adpenust; ecTb U Apyrue. OTJIWYHMsI, BOPOYEM, HE TaK BEJIMKM — HE OOJIblLe
HECKOJIBKUX COTBIX JHS (MEXIy TPEeMs Ha3BaHHBIMM).

Bee o111 roapl coaepikar HELEJIOe YMC/IO JAHEH, M 3TO HPUBOJUT K HEOOXO-
JIAMOCTH OKPYTJIEHHSI B Ty U JPYIyl0 CTOPOHY, HO 3TO Y>K€ HE acTpPOHOMUS, a
ucropus kajieHnapeii. [Ipo pasHuUIly MexIy CTapbIM U HOBBIM CTHJIEM (JOJIMAHCKUAM
U TPATOPHAHCKUM KaJICHAAPSIMM) 3HAIOT BCE, HO KaK M OTYETO OHA BO3HMKJA —
MHTEPECHBIA NCTOPUYECKUI BOIIPOC.

JIyHa HE COBCEM B IIJIOCKOCTH JKJIMIITHKH

[Tnockocth ob6paienust JIynol BoKpyr 3emiid OiM3Ka K IJIOCKOCTUA DKJIMIITH-
KM, HO HE COBCEM C Hell coBmnajaer (yroj Mex1y HUMU PaBEH IPUMEPHO 5°).
IMosTOMy, XOTS TOJTHOJIYHUE MBI MOXEM HAOJIOAATH KaX/IbIil MeCsIIT (JIJIs1 HETO OT-
KJIOHEHHE B 5° TIOUTH HE3aMETHO), 3aTMEHHSI BO3MOXKHBI TOJILKO B OTIPEICTEHHBIC
niepriofibl (Korja Hampasyienue Ha CoJtHIe TPUOJIDKAeTCsl K JIMHUM TIepeCceUCHHUSI
OKJIMIITUKU U IJIOCKOCTU oOpalieHus JIyHbl BOKpYT 3eMJIM). YMEHUE IMpeJICKa3bl-
BaTh 3aTMEHMsSI M3/1aBHA OBLIIO MEUTOI aCTPOHOMOB, M OHM OOHAPYXXHJIM Pa3HbIC
3aKOHOMEPHOCTHU (HATPUMEP, YTO 3aTMEHUSI MPUOIN3UTEIHHO TTOBTOPSIIOTCS C Me-
proaoM okoJio 18 JieT; TOT Hepuoj MHOI/IA HA3bIBAIOT CAPOCOM), HO TOYHBIC
TIPEe/ICKa3aHusl — TJI€ U KOI/la MOXKHO Oy/ieT HaOJo/iaTh 3aTMEHUE M B Kakoil (a-
3¢ — CTaJIM BO3MOXXHBI JIMIIb C Pa3BUTHEM HeOecHOM MexaHuku. OTMeTnM enié,
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YTO IIJIOCKOCTbH IIyHHOFI Op6I/ITbI TaKXE IOJIBEPXKCHA IPEHECCUn (C [epuoom,
OJIMBKUM K Capocy, HO HE COBIIQ/IaIOIUM C HI/IM).

JIndpauun

MsI roBopuiy, 4ro JlyHa moBépHyTa K 3eMJie BCer/la OJHOI U TOii K€ CTOpOo-
HOI, HO 3TO HE COBCEM Tak. JleHCTBUTEJIbHO, OOJIBIIYIO YACTh OOPATHONH CTOPOHBI
JlyHbl MBI He BUIMM HHUKOIJ]a, HO TeM He MeHee JlyHa HeMHoro kosebjercs, U
0Jlarofiapsi 3TUM KOJICOAHUSIM MOXXHO YBUJETb OOJIbLIE IOJIOBHHBI IIOBEPXHOCTH
Jlynpl. Kosiebanust cBsi3aHbl ¢ TéM, 4TO opouTa JlyHbl — 2JUIMIIC U JBMKEHUE 110
STOMY SJLIUICY HEPABHOMEPHO, TaK YTO OHO HE MOXET ObITh B TOUYHOCTH COTJIa-
COBaHO ¢ 0oJjiee PaBHOMEPHBIM BpallieHueM JIyHbI BOKPYT CBOEH OCH.

JIubpanuio MoxkHO 3aMeTuTh Ha (pororpadusix pasHelx (a3 JlyHel (cM. BbI-
hie): BUIHO, YTO JETald JIyHHOW IOBEPXHOCTM HEMHOI'O CMEIIAIOTCS OT OJHOMI
(oTorpadmu Kk Ipyroi.

baarogapHocTu

ABTOp NpU3HATEJIEH BCEM YYAaCTBOBABILIMM B MOATOTOBKE OPOLIIOPHI U TPENo-
CTaBUBIIIUM MaTepuabl JJisl He€ (CM. 00OpOT TUTYJA), B YacTHOCTHU, C. JIBopsiHuU-
HoBy, S. EnuceeBoit u M. YinakoBy, B. KouapatseBy, C. JIbBoBckomy, JI. [Taysne-
py, B. Paguonosy, B. lllysanoBy, H. A. SIkoBieBy, a Takke A. B. CnuBaky, npeju-
JIOKMBHIEMY HPOYECTh JIEKLIMIO HAa «MajioM mexmare», u B.T. Cypauny, koTopbiit
yKa3aJl Ha Pa3’HOOOpasHble OMIMOKM aBTOpa (HBIHE UCIIPABJIEHHBIE) W COOOLINIT
eMy IPaBUJIbHYI0O aCTPOHOMHUYECKYIO TepMHHOJIorHo. (OcTaBunecs: OMMOKH —
Ha COBECTU aBTOpA.)
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W npaBo xe, HanBHOCTL peBEHKa, YBEPEHHOIO, 4TO 3BE3Abl — 3TO AbIPKU
B HEGECHOM CBOZE, 4epe3 KOTOPbIE CHsieT BE4HbIN HEBECHbI CBeT, emy,
Hadre, B ThicsiHy pa3 6nuxe, 4eM BCS 9Ta nycTas, OeCCMbICNeHHas U ca-
MoyBepeHHasi 6ONTOBHS 0 TOM, YTO MOHMCTUHECKAs HayKa Ha3blBaeT «BCe-
nenHon». (1. Maunn, Bonwebnas 2opa)

3abotuTcs nu conHue o 3emne? Hu 13 Yero He BUAHO: OHO €€ «MPUTAMU-
BaeT NpAMO MPOMOPLIMOHaNbHO Macce U 0BpaTHO MPOMOPLIMOHaNIbHO KBa-
LpaTam paccTosiHuiin. Takum obpa3om, 1-i oTBeT o conHue u o 3emne Ko-
nepHvKa [ Ha caMom gene 3akoH TAroTeHus cgpopmynmposan HetoToH] Bbin
rnyn. Mpocto — rayn. OH «cocymTany. Ho «cHET» B MPUMEHEHUM K HpaB-
CTBEHHOMY SIBMIEHMIO 1 HAXOXY NPOCTO rAynbiM. OH NMPOCTO OTBETWA FNYIO,
HeropHo. C atoro rnynoro otseTa KonepHuka Ha HpaBCTBEHHbI BOMPOC O
nnaHeTe W COJNHLE Ha4anack MownocTb NiaHeTsl U onycToleHne Hebec.
«KoHe4Ho, — 3eMns He UMeeT 06 cebe 3a6OThI CONMHLA, @ TONLKO MPUTSTU-
BaeTcs no Kybam pacctosHuiin. Tedy. (B. B. Posanos, Anokanuncuc)

...OBLLMIA LLEHTP TAXeCTU eCTb HACTO MaTeMaTu4eckas Touka, v ecnv ConH-
Lie ECTb LEeHTP CUI UIW BO BCAKOM Cry4ae MoAXOAWT BeCcbMa BIn3Ko K He-
My, To obbACHAeTCs 3T [ ¥ HbioToHa] BoBCe He HEOBXOAMMOCTBIO, @ CIly-
YaeM, KOTopbIli Hagenun ero Hambonbluelt maccoli. [pefcTaBneHue xe o
rPOMaAHOCTW COMHE4HON MacChl, K MOHATMIO KOTOPO OTHOCUTCS U MNIOT-
HOCTb, CaMO OMNMPaeTCs Ha rMMoTe3y O 3aBUCUMOCTMW BCAKOW CUJTbl OT Mac-
cbl. B npoTnBononoxHocTe aTOMy purnocodus Nprpoabl y4uT, HTO UCTUH-
HbI LEHTP CUA eCTb MO HEOBXOAMMOCTM UCTOYHWK CBETA W HTO TONBLKO
B 9TOM 3aKkJll04aeTCsl UCTUHHas MOLLb M coBepLueHcTBO ConHua. (. . .) Kak
MarHWT €CTb €CTECTBEHHbIN pbidar, Tak TAroTeHne nnaHeT k ConHLy ecTb
MaaTHWUK npupoael. (1. [écens, /{uccepmayus)



