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1. OTUEIQ?

0 MHOTOMY, 4YTO OKpyXaeT Hac B INPHPOJE, MBL [pH-

BBIKJIH C JeTcKux JieT. Kaxpawli u3 Hac, Hamnpumep,
IPUBLIK K TOMY, UYTO BpeMeHaMH HIET JoxIb. Ham 310
KaxKeTcsl HAaCTOJbKO IPOCTHIM H OOBLIYHBIM, YTO MBI He 3a-
IlyMBIBaeMcsl Haj TeM: a nodemy Tak OniBaer? Tak, ecam Bac
CIOPOCAT, OT4ero MAET NOXKJIb, YTO BBl HA 3TO OTBETHUTE?

KoHneuHo, BBl cKaxeTe, 4TO AOXKIb MaxaeT U3 JAOXKAEBBIX
Ty4, 4TO CaMU Ty4YHd 0OpasyloTCs OT HCMAPEHHS BOABI peK,
MOpeli H OKeaHOB, COCTOSIT M3 MeJKHX BOJSIHBIX KamneJ/ieK, uTo
3TH KalleJIbKH, COOUpasicb BMecTe, HesaloTcsl GoJiee TSKE-
JILIMM U J0XIAEM NajarT Ha 3eMJIO.

Bcé sto npasmnbHO. Ho Benb, roBops o Tyuax, Hamo
O0ODBACHUTD, KaK OHH 00pa3oBaJIuCh U3 OECUBETHBIX H JIETKHX
napos Bogbl? OTuero MesKue BOAsSHBIE KaleJbKH cpasy He
HafalT Ha 3eMJI0, a HOCATCS B BHAe 0O0JAKOB H TyY MO
Bo34yxy? UTto 3acrasJser napel BOALI COGHPATLCS B BO3LYXE
B KpYyIHble KaIlJIH B OTYEro 3TH Kalylu HHOTrAa ObIBAIOT GOJIb-
11e, a HHOTjAa MeHbuIe?

Hns toro 4roGel OTBETHTH HA BCE 3TH BONpPOCH, MpH-
ZéTcd, moxkaJgyH, NpoYyHTaTb MOAXONAULYIO KHHUXKKY. M3 neé
Bbl y3HaeTe, YTO TOJBKO HeJaBHO Yy4€Hble NPaBHJIBHO 00b-
SICHIHJIH, OTYero MPOHCXOAHUT JOXKIAb.

A GblO BpeMs, Korga MHOTHe JIIOAM JyMaJH, uTo HeGo
TBEpJl0e U UTO HAJ HHM BCErZa HMeeTcs MHoro Boabl. M Bor,
KOrZla OTKPHIBAIOTCA HebecHble 34C/OHKH, 3Ta BOMa majgaeT
Ha 3eMJ10 B BUfe Noxnad. B 6ubauy, KOTOPYIO XPUCTHAHCKasl
LIEPKOBb CUHTAET «CBSIUIEHHOH» KHHIOMH, HalpuMep, TroBOpHTCH
H O «TBepAU» (TO-eCTb O TBEPAOM He6e) OTIEJHBIIEH BOIBE
HeGCCHbIE OT BOI 3eMHbIX, H O «BCeMHDHOM [OTOIe», HACTy-
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NHBIIEM [IOTOMY, YTO OBbLIM OTKPLITHl «XJIsIOH HeOGeCHBIE»
(to-ecTs OTBepCTHS B Hebe).

MoOxKHO OBLIO OBl NMPUBECTH HEMAJO M APYTHX MPHMEpOB,
M3 KOTOPBHIX BUIHO, 4TO KaK OYATO caMmble MPOCTHIE, TIPUBBIY-
Hble fIBJIEHHsI OODBSICHAIOTCS YacTO COBCEM HENpPaBUJbHO.

B 3r10ii HeGosbLIOH KHHKKe MBI [IOCT2PaeMcsi OTBETHTD
Ha JBa BONpOCa — [IOYeMy [AeHb CMeHSieTCsl HOYbIO, a HOub
IHEM W TIOYEMy MeHsiioTcsi BpeMeHa roga. [lomyTtHo mnpu-
JAETcsl OTBETUTh H Ha HEKOTOphle ApYyTrHe BOIPOCHL.

2. OTYET'O BbIBAIOT CYMEPKMW?

chmﬁ 3Haet, 4To cBeraer 3anodro ao Bocxoga CosmHia.
BeBaer Tak, uro CosHuUe MHOJXKHO IOKA3aTbCsl TOJBKO
uepe3 yac, a To 4 GoJibllle, a He6O yKe HAUMHAET CBETUTbCS.
B uém Tyr nmpuunnra?® Camo Ju He6O CBETHTCS HJIM €ro
Connue ocsemaer? M MoxHo JiH OCBeTHTL He6O, ec/ii B Aeld-
CTBHT&JbHOCTH TBEpAOTO HeGa HeT?

OxkaseiBaercs, MOxKHO. Benp Hama 3eMJist OKpyKeHa TOJ-
CTHIM CJIOEM BO3[yXa — BO3AyLIHOf oGosoukoil. Bor aTa 06o-
J0YKa M CBETUTCS Mepel BOCXOAOM H mnocse 3axona Cosnia,
a oT 3TOro U GHIBAIOT Ha 3eMJe paccBeT U cymepku. CBetnTca
Ke BO3IylIHAas 060JI0UKa HJH, KaK eé Has3bIBalOT, aTMocdepa
[OTOMY, YTO €€ OCBeMIAloT Jy4yH elé He B3OLIENILEro HJH
yxKe 3akatusilerocs: Cosnua. JIiofu nosaroe BpeMs 3TOro He
NoHUMaJH, JaBas cyMepKaM HeBepHOe OODbfCHEHHe.

Jliogu pymaniu, 4TO AHEBHOH CBeT cYyLIeCTBYeT cam IO
cefe, a cosHeuHHH — cam 1o cebe. Cuuraau, 4YTO Kormga
CosHIIe BOCXOAMT, TO IHEBHOH CBET TOJNBKO YCHJIHBAETCS
COJIHEYHBIM CBETOM, HO He IIeJHKOM IIPOHCXOJMUT OT HEro.
Tak HenpaBWJBbHO pacCcy:XJaju U JIOAH, HaIHCaBIIHe
6ubJmio. Hanpumep, B GubieiickoM pacckase O COTBOPEHHH
6oroM Mupa B LIeCTb AHeH TOBODHTCA, YTO yiKe B MepBHIil
JieHb, COTBOPUB HeG0o U 3eMJio, 60T OTAGIHJI CBET OT TbMHL,
i HauaJ M CMeHsATbesl AHM M Houu. CoJiHue ke GBbLIO COTBO-
PeHO TOJIbKO HA 4eTBEPTHIN JeHb, TO-eCTh TOTJa, KOT4a CM2HA
AHS M HOUM HOJKHA Oblla IPOM30HTH yXe TPH pasa.

Tenepr MbI 3HaeM, 4TO HeOO CBETHTCS U Iepel BOCXOHLOM
ConHLa M MocJ/Ie €ro BOCXOAA TOJIbKO OT COJIHEYHOTO CBeTa.
U He 6yap ConHua — He GBLIO GBI HU AHS, HH CyMEpeK.

J7st Toro yToOBl SICHO MpejcTaBuTh cebe MPHYHHY MpO-
HCXOXKHEHUsT CyMepeK, HAaZO BCIOMHMTb, 4TO JeMJa Mpen-
crapjsier co60H orpoMHbli wap. Pas 3to Tak, T0 sSCHO, 4TO
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ayyu CoJIHIA MOTYT OCBELIATh ONHOBPEMEHHO TOJIBKO HOJIO-
BUHy mapoobpasHoit 3emsn. Ha 3710t ccBeléHHON NOVIOBHHE
8eMHOro 1apa Gyner JeHb, a Ha ApYroi, HeoCBeI&HHOH 110JI0-
BHHE,— HOUb. JIIOMH, HaXONSICh HA HEOCBEILEHHOH MOJOBHHE
3eman, He yBuasaT CosHLA MOTOMY, YTO OHO OyIeT 3aKPHITO
OT HHX BHINyKJOcTbio 3emun. CoJHUe [Js1 HUX OyIner Haxo-
JIMTbCS, KaK TOBOPSIT, «MOL TOPH3OHTOM®, TO-eCTb HHXKe TOH
JIMHHH, TIe, KaK HaM KaxeTcs, He0o cXomnuTcs ¢ 3eMJéil.
Onunako ecau Connie, HaxXOAfACh MON TOPHU3OHTOM, HE
MOMKET OCBeTHTb JIOHAEH, HAXOASUIHXCS Ha 3eMmJie, TO OHO

Puc. 1. O6bacHenue npoucxexaenns cymepex. CTpeiky B Je-
BOH 4aCTH PHCYHKA NOKA3bIBAIOT HAlPaBJCHHE CONHEUHBIX JNyuel.

BCE-TaKH CMOMET OCBeTHUTb BO3AYyX, HaxoAsiuica y HHX
HajJ TOJOBOH Y BHICOKO MOAHHMAOWMICS Haj 3eMHOH IIo-
BEPXHOCTbIO. KOHeuHO, 3TO MOXKeT Mpou3OoiTH TOMBLKO B TeX
cnyuasx, korga CoJiHIE HaXOOUTCS He OUGHb HH3KO IOJ Te-
PU3OHTOM, TO-€CThb KOIZZ2 OHO CKOPO JOJIKHO B3OHTH HJIH
TOJILKO HefaBHO 3auto. CoBeplieHHO Tak e oObsicHsieTCA
TO, UTO JIOAH, KOTOPHIM NPHXOZUTCA KUTb HeHaNeKo OT Trop,
Hepefko MoryT HabJi0JaTh B SICHYIO TMOrofy, Mocle TOroO
kak CoJiHle crpsyeTcs MOJ TOPU3OHT, KaK BepPXYIUKH op
e HEKOTOpoe BpeMs OBbIBAIOT OCBEILEHBl COJHEUHBIMH
JyyamH.

Yro6wr siyuiie pa3o6paThCs B TOM, KaK BCE 3TO MPOMUCXO-
4T, MOCMOTpHUTe Ha picyHoK 1. Ha Hém r3obpakena wacrtb
3eMHOro 11apa, JieBasg CTOPOHA KOTOPOTO OCBEIleHa COJIHeY-
LBIMH Jy4aMH; Jy4H H300Da>KeHbl Ha PHCYHKE [IEBSATHIO CTPeJ-
KaMu ( B IefACTBUTEJNBHOCTH MX NagaeT Ha 3eMJI0 GecuyucscH-
HOE KOJIMYECTBO). 3eMHOH wwap okpyx&n aTMochepoil; Bepx-
Hssl TpaHulla aTMoc(ephl TOXe MoKasaHa Ha pucyilke.



Ha pucyske BUIHO, UTO He Bce JyuH, unymue ot CosHiua,
ccBewaloT 3eMao. Tak; Bce COJIHEUHBle JIYYH, KOTOPble HAYT
MeXJy TIepBOi W BTOPOIl CTPeJKaMH, He OCBeLIaloT HH
3eMJii0, HI e BO3AYILIHYI0 000/04YKy — atMocdepy. Jlyun,
unymue or CosiHIA MeXAy BTOpOHl UM TpeTbell CTpenkami,
3eMJIi0 TOXKe He OCBelLaloT, HO 3aTO OCBELLAI0T 3eMHYIO aTMo-
cdepy. A BoT JyuH, KoTopele HayT oT CoJHLA HUXKe TpeTbelt
CTPEJIKH, yKe OCBeIaloT 3eMJIO.

Ecsin BH HaxonWTeCh Ha OCBElLEHHOH cTOpoHe 3eMJH, TO
Bel MoxeTe BHIeTb camo CoJHue. Ho, npennosnoxum Tenepsb,
yro CoJiHLE yXKe 3akaTujoch, # Mecto A (Ha pmuc. 1), rae
BBl cefiuac Haxongurech, He ocgemtaercs CoanueM. Ho Bozayx
BBepxy, ocBeléHHbIN gyuyamu CosHla, HAYIIHEMHE MEXIy BTO-
poil U TpeTbeil CTpeJKaMH, Bl emé€ MoxeTe BHAETb, U IO-
3TOMY 4acThb He6a Bam OyleT Kas3aTbCsi OCBOILEHHOH; 3TO H
6ynyT cymepku (u3 mMecta A BBl MOXeTe BHIeTb BCE, 4TO Ha-
XOAMTCSA Bbllle NPAMOH NYHKTHPHOH JIMHMH, NPOBEAEHHOMN
Ha DHCYHKEe 4epe3 3TO MECTO).

Jpyroe pneno, ecin BH OyleTe HaXOAUTbCH HICKOJIBLKO
IaJplile OT OCBEIIEHHOA COJHEUYHbIMH JydaMH 3eMHOH Io-
BepPXHOCTH, Hanpumep B Mecte b (Ha puc. 1). B arom cay-
yae BBl TaKXKe CMOXKeTe YBHAETb TOJbKO TO, YTO HAXOLUTCS
BHIIIE MpPsIMON MNYHKTHPHOH JIHHUM, UPOBeNEHHOH Yepes 3TO.
mecto. Ho Ha 3TOT pas HH OLMH COJIHEUHBIH JIyd He MONamdeT
B Ty YacTb 3eMHOH aTMoc(ephl, KOTOPYIO Bhl MOXeTe BHAETb.
[Moatomy, maxomsch B Mecte b, Bbl yBuaure Bcé HeGO TEM-
EhIM; Bac GYZET OKpyXkaTb HOYb.

Bor kak Teneph OODSCHAIOTC BedepHHEe H YTPEHHHE
CYMepKH.

3. KAK Y3HAJIH, YTO 3EMJISl — LIAP?

roe.opﬂ 0 [DpPOHCXOXKIEGHHH CyMepeK, MBl YIOMSAHYJH O
mapoo6pasHoctd 3emad. Uro 3emsa —map, Bce, Ko-
HEYHO, CJbllIaJjH, HO Na/JeKo He BCe CMOTYT OTBETHTb Ha
BONPOC: @ KaK 3TO MOXKHO Hokasath? Eciu meficTutesnbno
3emsa Kpymias, TO Kak JIOAW XKHBYT Ha Helt co Bcex eé
CTOPOH M HUKyla c Heé He NafaioT?

OTseTuM cHayasa Ha BONpOC, MOYeMy JIOAHM He MalaloT
¢ 3eman.

3eMss oueHb Bennka. E& momepeuHHK HEeMHOTHM MeHhile
13000 kunomerpoB. OHa ¢ GosblIOH CHJIOH MPHTATHBAET
K cebe BCe NpeaMeTH, HaXOAslMecs KaK Ha e€ MOBEPXHOCTH,
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Tak 4 Hajg He#l. Bce MBI XOpOLIO 3HaeM, KaK OMAacHO ynacTb
C KpBIIIK JIOM@ HJIH C BBICOKOTO JepeBa. 3eMJls NPUTATHBART
Hac k cebe ¢ Taxoil GoJsblIol CUJIOHN, 4TO, NMafas Ha Heé faxke
C HeOOJIbILOH BBICOTHl, MOXKHO PaCUIMOHTHCS.

Bpocbre KBepxy KameHb — OH BCé paBHO ynajgéT BHH3.
Jlaxe myJisi, BbIIYLIEHHAs] U3 PYXbsl C OTPOMHON CKOPOCTBIO
CHH3Y BBepX, 0053aTesIbHO YNaAéT Ha 3eMHYIO MOBEPXHOCTb,
XOTsl M yHaJUTCs CHauasna OT Heé Ha GOJIbLIOE DACCTOSIHHUE.
A uto6Bl myas (MaM Kako#-1ubo APyroil mpenMer) AelcTBH-
TEJBHO MOIJIa YJIeTeTh NPoub ¢ 3eMJH, HYXHO 3acTaBUTb eé

N
W

Puc. 2. Kak MOXKHO 3aMeTHTb, YTO 3eM/f BblIyKaas.

JBUraThCsl C OFPOMHOIl CKOPOCTBHIO — MPOJIeTaTh B GIHY MH-
HyTy okoso 700 Kunomerpos. MHaue npuTsaxenne 3emau Bcé
paBHO 3aCTaBHT HYJIO CHOBA yNacTh Ha 3eMHYIO MOBEPXHOCTh.

Bot noueMy Jionu MOTyT XHUTb Ha HapoobpasHoi 3emJie
CO Bcex eé CTOpOH M HHKYAAa ¢ 3eMJH He Najarh.

[TonpoGyem Temnepb n0Ka3aTb, UTO 3eMJisl AeHCTBUTENLHO
npencrasgaser coboil wap. DT0 MOXKHO CHEJaTb PasJAHYHLIMU
crocobaMH.

OpmHo u3 TNepBHIX $BJEHHU{l, NOJAMEUYEeHHBIX JIOAbMH B
JIDEBHOCTH ¥ 3aCTaBUBLUMX HX 3aloJO3DPHTh, 4YTO 3eMmJis
mapoo6pasHa, COCTOUT B CjefyomeM. Ecau NJBTh 00
MOpPIO HJIHM WTTH MO COBEDUIEHHO POBHOH MeCTHOCTH, LpH-
O6amKasich K KakoMy-HuOYIb rOpoAy, TO CHauaja Ha Tropu-
30HTE CTAHOBSITCA BHAHBI TOJbKO BEPXYLUKH CAMBIX BBICOKAX
TOPOACKHX CTPOEHH{l, a 3aTeM IIOHEMHOry, MOCTENeHHO
13-MI0JL TOPHU3OHTA MOKA3bIBAIOTCS OCTAJbHble TOPOACKHE fo-
cTpoHKH. A 3TO MOXeT GbITb TOJbKO B TOM CJyyae, eC/H
3eMJis BHIYKJIA.

[Tocmorpute Ha puc. 2 Ec/n 4esoBeK CTOMT Ha mnoBepx-
Hoct 3emau B MecTe A M CMOTPHT Ha BLICOKYIO MOCTPO#KY,
naxoasuytocsi B Mecre 3, TO H3-3a BbINYKJAOCTA 3eMJid OH
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BHIUT TOJILKO CaMyi0 BEpPXHIOIO 4acTb mocTpoiiku. Ho ecun
OH MOMJeT MO HANpPaBJeHHIO K IOCTPOiiKe M NpHOIU3HTCS
K Mecty b, OH yBHJUT NOCTPOHKY NOYTH O CaMoro eé ocHo-
panuss. Huvero nomo6HOrO HeE CJaydmjaoch Obl Ha MJIOCKOH
3emse: Ha JIOGOM pacCTOSIHHH MEI yBUAeNH Gbl BCIO TO-
CTPOHKY OT BEDHIMHBI [0 OCHOBAHHS. 3eMJIs KaxeTcs HaM
JIOCKOH TOJIBKO NOTOMY, YTO OHA OUEHb BeJHKa, a OTYacTH
M NIOTOMY, 4YTO MBI DeJKO I1aBaeM IO MODIO H ellié pexke
XOJUM IO COBepIEHHO POBHOl MECTHOCTH, Te HaM He
Melmajgy Obl XOJIMBI, JepeBbs U OJMMKHHEe 3TAHHS, KOTOphIE
OGLIUHO 3aKPHIBAIOT OT HAC TOPH30HT.

JlokasaTesJbCcTBOM TOTO, 4TO 3eMJlst KPYIJa, SBJSETCS TO,
YTO BOKPYr 3eMJH MOXKHO 00bexXaTh — COBEPLIHTH Kpyro-
CBETHOE NyTellecTBHE.

B name BpeMs 06bexaTh 3eMJI0 KPYrOM JOBOJBHO JIETKO.
Cefiuac Takue NyTeIECTBHsI COBEPIIAIOT AaXKe MO BO3LYXY —
Ha caMoJIeTax.

Ho 500 sner masan, koraa BeJUKHH MopelsiaBaTeslb XpH-
crodop Koaym6, orkpeiBuiHfi AMepuxy, cuHtas 3eMJio
11apoM, cobpaJicst OIJIbITh €€ KPYTroM, OH GblA BbICMESIH KaTo-
JIUYECKMMY MOHAaxaMHu.

ITonaTHo, 4To pas MOXHO 00bexatb 3eMJI0 KPyroM, TO
OHa [OJIKHA HUMeTb OKDPYyTayio (opMmy.

SIBjieHHe cyMepek, O NMPOUCXOKIEHHH KOTOPOTO MBI y¥Ke
FOBOPMJIH, TOXKe IO CYTH Jela MOMKET CJAYKHUTb I0Ka3aTesb-
cTBoM mapoo6pasHoctu 3emau. Benb ecnn Obl 3eMast Gulna
TIVIOCKOH, To ToTyac ke nocJse 3axoxa CoJHiua Hacrynasa Gbl
TEeMHOTa, cpasy, 0e3'cyMepex.

Hakonen, ects emé onHo, npaBaa, peako MPOUCXOAsILEE,
sIBJICHHE IPHPOIBI, KOTOPOe yiKe [peBHHe YUYEHBIe, XKHBILIHE
Gosbue 2000 Jiet Has3ajd, NPaBU/IBHO CUUTANH HEOMPOBEPIKH-
MBbIM JOKAa3aTeJbCTBOM L1apooBpasHOCTH 3eMJIH. DTO — JyIl-
HLIe 3aTMEHHS.

Coyuaercs Tax, 4To B SICHYIO HOub, Korma JIyma Buaua
B BHAE NOJHOTO Kpyra (TO-ecTb BO BpeMs MOJHOJYHHS),
Jgepblfl kpail JiyHel BEpPYr HaumHaer TeMmHeTb. Cnycrs He-
MHOTO BPEMeHH MOXKHO y¥e ICHO DasJ/IUUMTb, YTO Ha SIPKUIL
JIVHHBIIl JUCK CJ1eBa HaJBUraeTcs TEMHOE MNATHO C KPYIJIbIM
KDaeM. DTO NATIO MOCTENEeHHO 3akphiBaeT BCE GOJDLLIYIO H
G6apmyio yactb JIynel. Ilpu stom kpafl naTHA BCE BpeMs
ocTaércst KpyrasiMm (puc. 3).

Oruero ke TeMHeer JIyHa M uTO mNpeACTaBJAsET COGOH
NATHO, 3aKphiBaloillee eé MOBEPXHOCTL?
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HeeexecTBeHHBIE JIIOON BO BCe BpeMEHa CMOTPEIH CO
CTpaxoM Ha JyHHule 3aTMeHHs. OHu AyMann, YTO B NPHUPOLE
TIPOHCXONUT KaKas-To KaracTpotda, B pesyabraTe KOTODOIi
JlyHa MOXKeT JMCYesHyTb, @ MONKEeT ObITb, CJIYYHTCS UTO-
Hubynp u emé xymee. IlpaBaa, UX CTpax CKOPO MPOXOIHJI,
[IOTOMY 4TO TEéMHCE MSITHO, 3akphiBlIee BCIO MOBEPXHOCTDb
JIyHBI HJIM TOJIBKO €& YacTb, HAUUHAJO IOCTENEHHO YMEHb-
mIaThCsl, U CIYCTS Yaca
TPU Iocje Hadala 3a-
TMeHHs1 JIyHa  CcHOBa
cussa Ha Hebe.

YuéHsle yxKe [aBHO
TOHAJH, YTO NPOHCXOAHUT
¢ Jlynoit Bo BpeMsa 3a-
tMenufi. OHH 3HAJH, UTO
JlyHa nBHKeTCH BOKDYT
3eMan Ha pacCTOSHUY,
KOTOpOe MpHOJH3UTENb-
Ho B 30 paz GoJblie mo-
nepeunuka 3emuu. 1 Bor
BpeMs oT BpeMenu JIyHa
norajfaeT B 3eMHYIO TEHb,
KoTopyio 3eMJss orbpa-
CHIBA€T B CTOPOHY, NpPO-
raBonooxHy0 CoJHIY. Puc. 3. 3armenue Jlynp. Ha nymnom
Cama Jlyna HeBeJHKa. Iucke BHAEN Kpail 3eMHOH Teuu.
Eé mnomepeunux mouTu B
yeThipe pasa MeHblle 3eMHoro. [Tosromy Jlyna moxker moJ-
HOCTBIO OTPY3UTHCST B 3eMHYIO TeHb; BOT TOTAA U IPOUCKOLHUT
TaK HasplBaeMoe NOJIHOe JIYHHOe 3aTMeHHe.

ViHorna xe JlyHa TOJbKO 3ameBaeT Kpaff 3eMHOIl TeHH.
B aToM ciyuae oHa MOJHOCTBIO HE TEMHEET, H JyHHOe 3aTMe-
HHe Ha3blBaeTCsl YacCTHBLIM.

OnHako BO Bcex cayuyasx B To BpeMs, Korga JlyHa sxo-
JUT B 3eMHYIO TeHb M BBIXONHT H3 Heé, MOXHO mo dopme
3eMHOU TeHH cynuTb o ¢opme camoit 3emsn. M Bor, Kak
yiKe yKasbBaJloch, Kpaft TEMHOro NATHA, TO-eCTb Kpal 3eMHOil
TEHH, BCErlla OKAas3bIBaeTCsl KPYMIBIM. A 3TO 3HAYHT, uTO
3eMas moJkHA 06s3aTeNbHO HMeTh (opMy wapa, MOToOMY
4TO TOJBKO 1L1ap MOMKET OT6pAachiBaTh TeHb, Kpas KOTOPOH
BCerJa KpyrJble.

Kak Hu penko mpoHCXOHAT JyHHble 3aTMEHMS, HO B Cpefl-
HEM B OJOM U TOM e MecTe 3eMJIH HX MOXHO BHIETh
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MOUTH eXerogHo. Bim:xaiiiee nojiHoe JlyHHOEe 3aTMeHHe, BH-
musmoe B EBpomeiickoit wactu CCCP, npousofinér 14 wmas
1957 rona. Ilona6nionaiite ero, n Bul y6egurech CBONMH IJa-
3aMy, 4TO KpaH 3eMHOH TeHH — OKDYIVIBIH.

4. OTYEINO NPONCXOJUT CMEHA JHA M HOYW?

bl yacto rosopuMm: Coanue B3om1o, CosHlie BBICOKO
noausioch nHa Hebe, Cojuue cesno. Uro xe, neiicTBH-
tesbHo CouHlle ABHKeTcs O HeGy, B YTDEHHHe 4achl MOj-
HUMasch BBEPX, 4 B BeUYepHHe — CIIyCKasChb K TOPU30HTY,
HJIH 3TO TOJbKO HAM KaXXeTCs, UTO OHO ABHIKeTCS, a B jiel-
CTBUTEILHOCTH [BHIKETCsl Halla 3eMJI ¥ C Held BMecTe MBbI?

Eweé nve Tak masHo (ser 400 Hasan) Jiogu cunTasy,
yto 3emJys1 HemonBuxkHA, a CosHue aBuxercs. Ho Temeps
MBI 3HaeM, YTO 3TO He Tak.

JelicTBUTeIbHO, TPYAHO HNONYCTHTb, YTOOLI OrPOMHOE
Connue, Koropoe mo 0GBEMY B MHJJIHOH ¢ JHIIHHEM pas
GoJibiie 3eMJH, ABHIAJ0CH BOKPYT HeE.

Ecau wmbl usobpasum 3eMJi0  pasMepoM ¢ KpPYNHUHKY
nweda, To CoJiHLE NpPeACTaBHTCS HaM LIAPOM BEJHUYHHOH
¢ yesoBeveckyo rososy. Bor kak Besauxo Conune. Ilpu satom
OHO TaKk ropsiuo, YTO Jaxe TYrOIJIaBKHe BellecTBa (Hampu-
Mep, XKesle30) HaxoAdarcs Ha HEM B rasoo0pasHOM COCTOd-
uud. Tosnbko Gaaromapst Tomy, uto 3emast oTctouT ot CosHia
Ha OrPOMHOM paccTOAHHH (mouty 150 MUJIIHOHOB KHJIO-
MerpoB), Jyun CoJiHIA JIHIIL COrPeBAIOT 3E€MHYIO MOBEpPX-
HOCTb, & He HCIENeJsIoT eé.

JIlast Toro 4toBbl B TeUeHHe CYTOK yCmeTb 06o#TH 3emito
KpyroM, orpomMHoe CoJIHIIE ROJKHO ObLIO Gbl JABHraThCsl C
KOJIOoCCaJIbHON CKOpPOCTBIO, IpoJerasa Gosee 10000 &umo-
MeTPOB B OIHY CeKyHAy. He pasyMHee JH NpeINONONKHUTD,
yro CoJiHUe ocTaércsl HEMONBHXKHBIM, a 3eMJsl, Bpaulasich
BOKpYT cBoeft ocH, nosopauuBaercs K CoJIHIly DPas/MUHBIMH
CBCHMHU CTOpOHaMH. Bce Te, KTO e3IHJ MO KeJIe3HBIM A0pOo-
raM, XOopoLlo 3HAIOT, YTO KOTAa IVIAAHIIbL H3 BaroHa IBUXKY-
Ierocst Noesfa, To Kaxkercs, YTO JepeBbsi, MOCTPOHKH U Bce
Jpyrue npeameTsl GeIcTpO GeryT Hasal B HanpaBJeHHH, 06-
paTHOM JBHKeHHIO noe3fa. HukTto u3 Hac, KOHEYHO, He
olIMOETCS W He MOAYMaeT, YTO O3] CTOMT Ha MecTe, a
IBHXKYTCSl JepeBbsi W mocTpofiku. Ho xorma mbl Beprumcs
BMecTe ¢ 3eMyéd u cMOTpEM Ha HenoasiHoe CouHue,
KOTopoe Hu3-3a CBoefl yHaJ€HHOCTH BOBCE He Kawercs HaM
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Go/bIIMM, MBI MOXKeM OMHUOUTBCH W TNPHUHATH ABHXKEHHE
3emun 3a aBuxenue CojHia.

Korna 400 sier Hasan Besukuil moJbckuil yuénelii Huxo-
aait KonepHuk Hamucasl KHUTY, B KOTOPOH HOKasbiBaJ, YTO
BuguMoe nBimkeHue CosiHIA o HeOy NMPOMCXOAMT OT Bpallle-
HUa 3eMJId, eMy MOYTH HHUKTO He XOTeJ BepuTb, a PUMCKHN
namna 3anpeTus ero KHUry, Kak NPOTHBOpPevaliyid XpHCTHAH-
CKOH peJIUTHH.

B 6ubauu ecTb pacckas o TOM, Kak eBpeHCKUll BOXKIb
HMncyc Hapuu, Buas, 4To IO HACTYIJIEHHsl TEMHOTHI OH He
ycneeT pas6uTh CBOMX Bparos, Beses COJIHIY OCTaHOBUTHCA
Ba He0OCBOJE W TeM OTCPOUMJI HACTyIJeHHe HOuYH. Bor Ha
3Ty 6ubJielicKylo JiereHLy KaToJM4ecKoe IyXOBEHCTBO CCHI-
Jialloch KaK Ha OIpoBepiKeHHe yuyeHusa KonepHuka o Bpalie-
Hun 3emau. Beab coriacHo stoll nerenne YMucyc Hasun npu-
Kas3aj ocraHoBuThcsl He 3emiie, a CouHny.

ITo yuenuio KomepHuka, npaBu/bHOCTH KOTOPOTO Hayka
NOATBEpAMJIAa B JaJbHellleM HeONpOBEPXKUMBIMH JOKasa-
TeJBCTBAMH, 3eMJl pa3 B CYTKH NOBOPAUYHUBAGTCS BOKDYT
cBoefl ocH, MpoXoAsdlliefl yepe3 CEBePHBbIl M I0XKHBIH 3eMHble
noJocel. Ata och, KOHEUHO, BoobpaKaemas.

Ecnu BBl Bo3bMETe Mau WaH, el Jydiie, GUIIUApIHBIR
Iap 1 ¢ CHJIOH 3aKPYTHUTE €ro Ha croJie, OH GyJeT HEKOTOpoe
Bpemsi Beprerbcs. Och BpallleHHs] Msiuad, KaK U OCb BpallleHHs
3emiu, Gyner BooOpaXkaemas, Ho, [VISIAS HA BpalaloUIHics
MY, HETPYAHO 3aMeTHUTh TOUYKYy B BepXHeH 4aCTH ero Io-
BEPXHOCTH, Yepe3 KOTOPYIO 3Ta OChb NPOXOIHUT. Msy, KoHeuHo,
CKOpPO OCTaHOBHUTCS M3-32 TPEeHHs O MOBEPXHOCTb CTOJa.
3emJis Ke BpalllaeTcss B MHPOBOM INPOCTDAHCTBE, HE COMNpH-
Kacasicb HU C KakuMH Apyrumu tenamu. ITostomy eé Bpaine-
HUe TMPOUCXOAUT Oe3 TPEeHHUs,, U HET NPHUUYUH JJIST TOTO, YTOOH
OHO MpPeKPaTHIOCh.

Ecra 6B B MHpPOBOM INPOCTPAHCTBE, OKpYyXKalolieM
3emJio, He Obl10 HeGecHbiX cBeTHI — CoJlHua, 3BE3x U JIyHH,
Mbl He 3aMeuasu Obl BpauleHHd 3emuau. Tenepb ke, XoTd
Mbl He YyBCTByeM, YTO 3eMJisl BePTHTCS, MBI BHIHM, YTO IO
He0y MepeMellaloTcss B OAHOM M TOM JKe HallpaBJIeHHH —
C BOCTOKa Ha 3amaj — Bce HeGecHble cBetusa. B pefictau-
TEJBHOCTH K€ 3TO caMa 3eMJsl BpallaeTcs B IPOTHBOMNOIOH-
HOM HanpaBJIeHUH — C 3allajla Ha BOCTOK.

Takum o6pasoM, cMeHa NHS M HOYM NMPOHUCXOLHUT MOTOMY,
YTO U3-3a BpalleHus 3eMJH BOKPYr CBOEH OCH ONHO ¥ TO XKe
MECTO Ha 3eMHOI HOBEPXHOCTH TO OhiBaer obpalieHo

11



kK CoJIHIy H OCBEIlaeTcg ero JyyaMu, TO OKasblBaeTcs [oO-
BépuyteiM npoub oT Couanua. ITocMorpure na pucynok 1,
Ha KOTOPOM COJIHEYHble JIy4H MaJaloT Ha 3eMHO# Imap cjeBa.
Buoaronapss sToMy Ha JieBO#, OCBELUEHHOH COJIHEUHBIMH JIy-
yaMy MOJIOBHHE 3GMHOro 1lapa — JeHb, a Ha MNpaBof, He-
OCBelUIEHHOH MOJOBHHE — HOYb.

5. KAK JOKA3AJIH, UTO 3EMJISI BEPTUTCH?

To, yTo 3eMJ/a NeHCTBUTENBHO BpallaeTcsi BOKPYr CBoOeid
OCH, MOXHO A0Ka3aTb PasHEIMU crocoGami.

Koraa yuénble TOyHO H3Mepuau 3emJio, 0Kas3ajochb, 4TO
OHa HMeeT He COBCeM IpaBHJbHYy0 (hopMy Iapa, a cjerka
CIUIIOCHYTa € JBYX IIPOTHBONOJIOXKHHIX CTOPOH — Yy CBOHX
nosocoB. DTO OTKPHITHE, OJHAKO, COBCEM He OBLIO HEOXKH-
JIaHHBIM, Tak Kak el 3HAuyuTeJbHO paHblle aHTJIHACKHH
yuénnléi HbioToH nokasan ¢ nmomombio pacuéros, uro 6.a-
rogaps CBOSMY BpalueHHio 3eMJisl 00si3aTesIbHO JOJXKHA
ObiThb crvocHyTol. OObsicHAeTCsl 3TO HeHCTBHEM Ha 3eMJo
TaK Ha3blBaeMOol HeHTPOORKHO!H CHIBL

Brl 3uaere, uro ecqiu npuBsizaTb KaMeHb K KOHILy Be-
péBKH U, B3AB Bep€BKy 3a ApYroil KoHell, HauaTb €€ GHICTPO
Bpaiiatb BMecTe C KaMHeM, Bep€BKa CHJ/IBHO HATAHeTCs, a
HHOrZla MOXKET W pasopeaThcd. DTO OOBACHAETCA HelicTBHEM
Ha KaMeHb LEHTPOOGeXKHON CHJIBI, BO3HHKILEH Npu ero Bpa-
uieHun. Kycoukd rpsisu, NPHJMIIINE K KOJecy TeJerd, mpH
BpallleHW# KoJieca JHaseko oTépachlBaloTcsl MOA [AelCTBHEM
TOH e LeHTPOOGEKHOI CHJIBL.

Hamw semHo#l map u3-3a CBOero BpallleHHsl TOXe MOA-
Bepraercsl JAeficTBHIO HeHTpoGexHo#t cuibl. IlpaBna, cko-
pocTb BpallleHHs 3eMJId He HACTOJNbKO BeJHKA, 4ToGbl LEH-
Tpobe:kHast cula MorJa pasopBatb 3emaio Ha udactd. Ho
BCE-TaKkM, KaK [OKa3blBAIOT PacuéThl, BHEIIHHH BHA 3eMiH
non AeACTBUEM 3TOA CHJBI NOJKEH HECKOJBKO H3MEHMTHCH:
SeMssl [OJXKHA NOTepATb NpaBMWIbHYIO (opMy Iuapa, a
HMEHIO, HeCKOJbKO PacTAHYTbCA Momep&k OcH CBOero Bpa-
LIeHUs ¥ OAHOBPEMEHHO CXKaTbCsl BLOJIb 3TOH OCH.

Ha pucynke 4 nusobpakeHa 3emJs, oCb BpalIeHHA KO-
TOpOfl IpOBelleHa CBepXy BHH3. JTa OCb, KaK MH 3HaeM,
NPOXOANT uepe3 3eMHbLIE MOJIOCH — CEBEPHBIH H  IOXKHBIH.
O6a nosioca HeMOIBHXKHBL, BCE Ke OCTaJbHble MECTa 3eMHOM
TIOBEPXHOCTH BpamamwTcs ¢ TeM OoJblell CKOPOCTBIO, ueM
JdaJibilie OHM OTCTOAT OT NOJI0cOoB. Bcero GnicTpee ABUKYTCS
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MecTa, PacroJoXeHHEle Ha TakK HasblBaeMOM 3KBarope —
Kpyre, HaxXoAsIUEMCS KaK pa3 MOCPeAUHe MEeXIy ABYMS IO-
JIIOCaMH H JesueM 3eMy0 Ha ABa MOJyILIapHs: CeBepHOe
u joxHoe. Ilpeamersl, pacmosoeHHBlE Ha 9KBaTope, 3a
ONHY MUHYTy IepeMeLIaioTcsi MpuOAU3UTeNbHO Ha 30 KuJo-
MeTpoB. IMeHHO BJIOJIb 1O 5KBATOPY 3€MHOM IMIap U PacTsiHyT
HOJ JeHCTBHEM LEHTPOOEKHOH CJIbl U CHKAT B TO XKe BPeMs
y MOJIIOCOB.

Korna pasmepsl 3emin GbUIM TOYHO H3MEPEHBI, TO OKa-
3aJ10Ch, YTO MOMEPEYHHK KBaTOpa Ha 43 KuoMerpa AJHHHee
pPacCTOIHHSI MeXJIy CEBEpHbIM H .

IOXKHBIM MOJIOCaMH 3eMJIH. 2TO, KO- LeseprsilL | nONKG
He4HO, OYeHb MaJjio, U NPH NMpaBHIb- S

HOM HM306paxkKeHHH 3eMsu Ha pH-
CyHKe Ha-rjla3 e€ CIJIIOCHYTOCThb
HesametHa. Ho 310 BmonHe moA-
TBEPAMIO MPABHJIBHOCTH Pacy&roB
HbloToHa 0 cmiiocHyTocTd 3emaH,
KOTOpPLIe OH CHeJslaJ, HCXOS U3 Bpa-
IeHHst 3eMJIH BOKPYT OCH.

Kcraru, 3Haete Jin BB, 4TO CJIy-
YUTCA, €CAH [NPeNINoJIOXKUTh, UTO
OpousoHa8T  HeBeposiTHOe  COGHI-
THe U 3eMJ/Id MepecTaHeT BPallaTh- [okewsit| nontoe
ca Bokpyr cBoedl ocu? Llenrtpo-
6exXHasl cHJIa TOTHA Ha 3eMJe HC- Puc. 4 O
YeSHeT, U BOJAA OKEaHoB, Koropas . el;fr}ord mgga Br?;&‘g:ﬁ’;
npu  BpallCHUH ?f,eM“H NOALEPKH-  yepes cepepHBIi U 10MHDBIHA
Baercsl 3TOH CHJIOH Ha BBINYKJOCTH noatochl 3eMu.
3eMHOTO 3KBaTOpa, CTEUYET K MOJIO-
cam. Ciyuuce Ttak, Ha 3eMJje ocTajocb 6bl TOMBKO J[Ba
OKeaHa: CeBepHBIN MOJAPHBIA M IOXHLIH MNOJSIPHBIA, M Bcd
NpoMeXKyTouHasi 06J1acTh npeBpaThiack Obl B OUH OMPOMHBLI
MaTepHK, ONOACHIBAIOLIUI 3eMJ/I0 KPYroM.

EcTh em@ HeCKOJIbKO HOKa3aTeJbCTB BpALIeHHs 3eMJIH.
W3 unux namGojee HariggHoe OBLIO JAHO OKOJIO CTa JIET
Hasax (panuysckuMm pusuxom Pyxo.

B ORHOM H3 BBLICOKMX MApHKCKUX 3JaHHUH, BHYTPEHHsIS
BBICOTa KOTOpOro jpocruraer moutd 70 merpoB, ®yko Ha
JUIMHHOH NpPOB@JIOKEe MOJABECH] IPYy3 BecoM okosao 30 Kuio-
rpaMMoB. [losmyuusics mpuGop, KOTOPHIE HOCHT Ha3BaHHE
MasiTHHKa. Ho 3TOT MasiTHUK HECKOJBKO OTJHYAJCS OT BCeM
H3BECTHOIO MasiTHHKA CTEHHHX yacoB. [leso B ToM, uTO
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MasiTHUK CTEHHBIX YacOB MOXKET KayarbCs TOJIbKO B OJHOM
HanpaBJ/IeHUH, a MasiTHHK, yCcTpoeHHbI PyKo, MOr KayaTbCsi
B Da3HBIX HanpaBJeHHUSX.

Haykoii ycraHOB/JEHO, Y4TO KaX[Ablfi MasITHHK, TaKO# JH
GoJiboii, Kak ero coopynun Pyko, wiau MajeHbKHH, COCTOsI-
Ui M3 KOPOTKOH HUTH M HeGOJBIIOro rpy3a, CTPEMHUTCS Ka-
yaThCst BCE BPeMsi B OZIHOM HalpaBJIeHHH, B TOM CaMOM, B KO-
TOPDOM €ro IepBOHAaYaJbHO TOJAKHY/IHM. MasTHHK COXpaHser
2TO HanpaBJIeHHEe U B TOM CJydae, ecj MOACTaBKY, Ha KOTO-
poll OH moaBelleH, HayaTb BpalllaTh B Ty HJIM JAPYrylo
cTopory. ®yKo MOHsl, UTO, MOJB3YACH STUM CBOHCTBOM MasT-
HHKa, MOXHO OGHapyXuTb BpallleHue 3eMJu. Beab morosok
TOro 3jJaHusi, B KotopoM PyKo NMOmBECHs CBOH MasTHHK, Aa
U BCE 3JjaHie B LIJIOM Y4YacTBYIOT BO BpalleHHH 3eMJH, caM
’)Ke MasiTHUK, I0C/Ie TOro Kak ero packausaior, Oyaer compo-
THBJIITHCS STOMY BDPALIEHUIO U CTPEMHTBCS KauaThCsl B MpeX-
HEeM HanpaBsJieHHH. 3HAUHT, KaK TOJIbKO 31aHHE, B KOTOPOM
KayaeTcsl MasiTHUK, NMOBepHETCA H3-3a BpalleHus 3eMyd Ha
3HAYUTENIbHBIE yroJi, MasTHHK [OJXKEH 3aMETHO H3MeHHTb
HampaBJieHHe CBOEro KauaHHs OTHOCUTE/bHO 3[aHHS.

Korna ®yxo B 1851 roxy Bnepeble mocTaBHJ CBOH OMBIT,
ero pacuérel 6JiecTsile MOATEEPAUIHCH: CIYCTSl HECKOJIbKO
MHHYT MOCJI€ TOrO Kak MasTHUK 3acTaBHJIM KauyaTbCs, BCE
OPHUCYTCTBYIOIIME 3aMETH/H, YTO HalpaBJeHue KauaHusi
MasiTHMKA CTajo u3MeHATbcsl. COMHEHHH He OBIO — 3TO GblI
pesyJbTar BpauleHHs 3eMJH.

st yero ®PyKo, cTaBs CBOH OMLIT, BOCHOJNB30BAJCH MasT;
HHKOM TaKuxX OOJBIINX pa3MepoB?

Bo-nepBbIX, motoMy, 4to 4eM GoJiblile MasiTHUK, TEM Jerue
MOXKHO 3aMeTHTh U3MeHeHHe HalpaBJ/eHUsl ero KadaHHs.

Bo-BTOpEIX, GOJIBLION MasiTHUK MOXeT KauaTbCsl CPaBHH-
TeJbHO JOJTO, B TO BpeMs Kak MaJjleHbKHH MasTHHK OBICTPO
nepecTaHeT KayaThbCsl IVIaBHBIM 00pa3oM HOTOMY, UTO Ha HEM
CUJIbHO CKa3biBaeTCs TOPMo3siilee JeHCTBHEe CONPOTHBJIEHHS
BO3Jlyxa.

Oneir ®yko NMoOBTOPSI/ICST MHOTO Pa3 B PAs3JMYHBIX MecTax
3em/d, # BO BCeX CJyyasdx Te, KTO €ro CTaBHJ/H, CBOMMH IJa-
3aMu y6exJaquch B CYLIECTBOBAHMM BpaLleHHs] 3eMJlH.

B 1931 rony, To-ectb uepes 80 Jiet mocie PyKo, ero onoIT
66l nocTaBjieH B JleHuHrpaje B ObiBlleM lcaakueBckoM co-
6ope B ewié GOMbIIEX pasMepax. JIJMHA NPOBOJNIOKH MasTHUKA
6nl1a 98 MerpoB, Bec rpysa— 60 kuiorpammoB. Ha omxo
CBO€ MOJHOe KoseOGaHHe 3TOT OTPOMHBIA MAaSITHHK TpaTHi
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20 cekyun. W yxe mocie TpEX-ueThIpEX TaKuX KoJeGaHuH
NPUCYTCTBYIOLME 3aMETHJ/IH, YTO MAaATHHK HECKOJIbKO Hu3-
MeHUJI HampaBjieHHe CBOEro KauyaHHMsd B CTOPOHY, NPOTHUBO-
IIOJIOKHYIO BpaLeHHI0 3eMJIH.

6. OTUErO JIETOM TEILJIEE, YEM 3UMOH?

Mm BCE OTJIHYHO 3HaeM, UTO B pasJWyHbBIE BpeMeHa
roga ConHue Ben€t cebst nmo-pasHomy. Jletrom OHO BoC-
XOJHUT paHo, UIAET BEICOKO 10 HeGy M 3aXOUT M03JHO. 3UMOH,
Hao6opor, CosHue NOKas3bIBaeTcss HaJ FOPH3CHTOM MO3JAHO H,
COBEpLIMB HU3KMH M KOPOTKHH nyrb mo Heby, paHo 3axo-
auT. JletoM JHenb MJHMHHBIA, HOUb KOpDOTKasl; 3HMOH JAeHb
KODOTKHUI, HOUb AJIMHHAasA. BecHolfi ¥ oceHbio AeHb M HOYb IO
MPOROJIKUTEIBHOCTH MaJso OTJIMYAOTCs APYyr oT Apyra. Uem
Bcé 3T0 0ObAcHUTL? Benb Mbl 3HaeM, 4To CMeHa AHS H
HOuH, TO-eCTb BOCXOA u 3axof Couiina, POHCXOAHT OTTOTrO,
uyto 3emJss BpallaeTcss BOKPyr csoeil ocu. Uro ke, oHa He
BeCb I'Of BEPTUTCH OJMHAKOBO? A MoxkeT GBITb, NPOJLOJNKHU-
TEJbHOCTb JHSI U HOYM 33aBHCHT eIlé OT KaKoil-HuOyIb Apy-
TOi MPHUUHHBIP

UroObl BHIACHUTL 3TO, pa3bepéM mojapobGHee, KaK BeléT
ce6s1 Conuue B pasiuyHbIE BpeMeHa Iofa M Kakasl CYILECT-
ByeT CBfI3b Mexidy mnosepeHueM CosiHIa H H3MEHEHUAMH
[IOTONEI.

M nerom u 3umoii CosiHLe BOCXOAHMT B BOCTOYHOH 4a-
CTH TOPH30HTA, 3aXOAUT B 3alafHOMH, a B MOJAEHb ObIBaeT Ha
Iore Belille BCero Han ropudoHtoM. Ho serom ConHue Bocxo-
JHUT MeXIy BOCTOKOM H CEBEpPOM, TO-€CThb Ha CEBEPO-BOCTOKE,
a 3aXOJHT MEXIy 3amnajoM H CeBepoM, TO-eCTb Ha cesepo-
3anane. Boaronapst aToMy ero BHAMMBI NyThb Mo Heby MJIH-
HEH, H JOJIKHO NMPONTH MHOTO BpeMeHH, 4To6rl CoJiHLe MOIJIO
no6patbes 1o fora; B TeueHue storo Bpemenu CoJiHIe ycneer
MONHATLCST BbICOKO. 3uMoil CoJsiHIe BOCXOAMT MEXAy BOCTO-
KOM H IOTOM, TO-eCTb Ha IOTr0-BOCTOKE, a 3aXOHUT MeXIy
2anajoM M I0roM, To-eCTh Ha toro-sanage. Ilytb ero no Heby
kopoue, yeM Jjietom. Jlo tora CoJiHlle HOXOAWT 3a CpaBHH-
TeJIbHO HEJOJITOe BpeMs M He yCIleBaeT MOMHAThCA Ha 3HAUH-
TEJIbHYIO BBICOTY (pHC. 5).

Bosbmém ans npumepa Mocksy. Jletom B Mockse, B
KoHne uous, CosiHie ObIBaeT HaJ TOPU3OHTOM HPHOJIH3HU-
TeJbHO 17 ¢ moJloBHHON 4YacoB, a 3UMOH, B KOHIe HeKabpd,
BCEro ToJibKo 6 c moJsioBuHod. B moapmenb, Korma CoJHlle Ha
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Iore, JIETOM OHO OHIBaeT B 5 C JIUIIHUM pa3 Bhlllle Haj ropi-
30HTOM, YeM 3HMOH.

Herpynso noHsiTb, YyTo HMeHHO Onarojapsi Takod pas-
nuie B nosegeHuyr CoJiHIIA 3UMOY H JIeTOM 3UMOH OBIBaeTr Xo-
JiofHO, a JetoM Tterio. Benb Jerom CoJsiHIE 3HAUHUTEJbHO
JIOJIbIIIE OCBEIIAET MOBEPXHOCTb 3eMJH, ueM 3uMoH. A cou-
HeuHble JIyYH JaloT 3eMJIe He TOJIbKO CBeT, HO U corpeBaiot eé.
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Puc. 5. Bupumbiii nyts ConHIa Hal IOPH3OHTOM
B pa3juyHble BpeMeHa roja.

Ho emé Gosblee 3HayeHHe HMeeT pasHUIlA B BHICOTE
nytd Connua Hapx ropusoHtoM. Korpa Cogxie CTOHUT Ha
He6e HM3KO, ero JydaM MPHXOJAUTCSA NMPOXOIUTb Yepes TOJ-
CTBII CJOH BO3AyMIHONH OGOJIOUKH, KOTOPBIH HE TOJBKO
ocabasier cBer CoJIHIA, HO U 3afePKHBACT TEIJIOTY €ro Jiy-
yeif. KpoMe TOro, cosiHeuHble Jiyuu MajfaloT B 3TOM cjaydae
Ha 3eMHYIO TIOBEPXHOCTb He NPSIMO, a BKOCh, KaK Obl CKOJB3s
BroJb He€. B pesyapraTe BCero 3TOro INpH HHU3KOM HOJO+
xKeaun CoJIHLA coJIHEYHble JY4YH OUYeHb MaJjlo COrpeBaioT
HoYBY.

CosepiueHHo MHOe NoJydaercsl, Korna CoJIHIE CTOUT BhI-
COKO HaJ rOopu3oHTOM. TOrAa COJIHEUHBbIe Jy4H MPOXOMAT ue-
pes CpPaBHUTJIBHO TOHKHH CJIOH BO3AyXa H MaxaioT Ha 3eM-
Hyl0 TIOBEDXHOCTb MOYTH OTBecHO. DJjarofaps 3ToMy OHH
CHJIbHO COrpeBaloT INoYBY.
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TTocmorpure Ha pucyHok 6. B jieBoll wacTH pUCYHKa NO-
Ka3aHo, KaK MHajlaeT Ha J3eMJII0 NyYOK COJIHeYHBIX JyueH,
korna CoJiHIE HAXOAMTCA HH3KO HA HebGe. B mpaBoil uacTd
pHCYHKa TOKa3aH majalomuil Ha 3eMJio mydyok Jyde# or
CoJiHIla, KOTJla OHO CTOMT BBICOKO B HeGe. OguH M TOT Xe
My4oK Jyueil B nepBoM ciyuae (korna CojiHIle HU3KO) OCBe-
L1aeT 3HAYHTeJbHO O6OJbIIYI0 MJOILAAbL Ha 3eMHOU MOBEpX-
HOCTH M IPOXOZuT OoJsiee TOJICTHIH CJIOH BO3LYyXa, 4YeM BO BTO-
pom cayyae. Orciofa MOHSTHO, noueMy 3uMmHee CoJHLe
HOYTH He TPeerT, a JieTHee, HA060POT, IPeeT OYeHb CHUJBHO.

Takum o6GpasoM, Mbl BHAHMM, YTO 3UMHHE X0Jcaa oGbsc-
HAOTCS TeM, yto 3uMoil CosHlle GbIBaeT HENOJro Haji ropu-

Puc. 6. TlyTh comieyHbIX Jyueil IpH HH3KOM W IIPH BBICOKOM IOJIOKEHHH
Cosnnua.

30HTOM H €T0 JIyYH MOYTH He COTPeBalOT IOBEPXHOCTH 3eMJIH.
Jlerom ke, HaoGopor, CoJsiHue ObIBaeT Haj TOPU30HTUM
JIOJITO M ero Jiyud cuabHo rperor 3emdto. [loatomy-to Jetom
u OblBaeT TemJo.

7. OTYETO JIETOM COJIHHE BbIBAET

[T

HAJZL T'OPM30HTOM BBIHEE, UEM 3UMOM?

KaK MBI y?Ke TOBODWJIM, B peayJbTaTe BpalleHHs1 3eMJn
BOKpPyI CBOEH OCH ¢ 3amajga Ha BOCTOK HaM Kaxercs,
yro CoJiHLe mepeMeriaercsl no He6y B o6paTHOM HampasJe-
HHUH, TO-eCTb C BOCTOKAa Ha 3amaj, U Bce APyrue CBeTHJIa —
JlyHa, 3B&3bl — ABHKYTCs [0 HeOy B TOM XKe HalpaBJleHHH
o TOU Xe NpHUUUHE.

Ho BoT oKasnbiBaercs, YTO, KpPOME€ 3TOTO KaxKyLlerocs
obmiero st BceX HeGecHBIX cBerua IOBUKkeHus, CoaHne
HMeeT elllé BTOPOe JBUKEHHE, 3HAUUTEIbHO MeHee 3aMeTHoe.
Baaronapsa umenno stomy meuxenHio Co/lHle B pasfiuyHbIC
BpeMeHa rofia corpeBaeT 3eMJII0 N0-Pa3HOMY.

2 P. B. Kyunugub 17



Ewé npeBHuM yu€HBIM YAaJOCb BBHISICHUTb, uTo Counie
MeJUIEHHO NepeMellaercsa Mo HeGy, MepeXOAsi OT OIHOro
CO3Be3Hsd K JPYroMy, ¥ COBEepIIaeT B TE€UEHHE OAHOTO roma
OIMH TIOJIHBIA KpPYT, NPUXOAA Ha TO K€ MeCTo, rae GblIo
POBHO TOX Hasapn.

Boi MoxeTe CIpOCHTb, KaK MOXKHO HabJloaaTh mepeMme-
uenne CosHna MexAy 3Bé€spaMu, Korjaa 3BE3Jbl He BHIHBI
na HeGe omHoBpeMeHHo ¢ CosiHIEM?

OkasniBaeTcst, mJs TOro 4TOOBl CYIHTb O MABHXKEHHU
Cousinnia Mexny 3BE3Jl, BHIETb €ro OLHOBPEMEHHO CO 3BE3-
JiaMu BoBce He 06Gs3aTesbHO.

Ilpexne yem OGBSCHATb, KAK 3TO MOXKHO clieflaTh, 3aMe-
THM, YTO CaMH 3BE€3[el (KpoMe 0COOBIX HeGeCHBIX TeJs, MO0XO-
JKHUX Ha 3BE3Jbl,— IJIAHET, 0 KOTOPBIX MBI paccKaxkem HuxKe)
Ile MEHSIIOT 3aMETHO CBOEro MOJIOXKEHHS APYr OTHOCHUTENbHO
Jpyra, TO-eCTb KaKJas 3Be3[a HaXOAUTCA BCErhAa Ha OLHUX
M TeX K€ pacCTosiHusX oT Apyrux 3Bé3n. IlostoMy B3auwm-
HOe pacroJioxXeHue 3Bé3n Ha Hebe oCTaércsi MOCTOSIHHBIM
B TeUEHHEe MHOTHUX JIET, U YUEHBIM TOJBKO C OMOLIbIO TOUHBIX
HHCTPYMEHTOB yNasoch OGHAPYXKUTh HE3HAUNTE/bHbIE H3ME-
HeHUsl B MOJOXKEHUH 3BE3J.

Y6enutbcss ke B TOM, uro CoJHLe AeHCTBUTENBHO ABHU-
XKeTcsl MexXay 3BE&3J, MOXHO pasnuuyHeiMu crmocobamu. Ha-
npuMep, MOXKHO OTMeuaTb U30 JHs B JIeHb, KaKue 3B&3/bl BUI-
Hbl B BeuepHUe uachl B 3amafHoll yactu HeGa mocJe 3axofa
Cosnrya. OueBugHO, uYTO 3TO OYAYT Kak pa3 Te 3BE3NH,
Br6au3u Kotopblx Haxomutcsi Cosnue. M BoT oOKasbiBaetcs,
Y4TO B pas/IMuHble AHH TOJla B BeuepHHE Yachl Ha 3amane Obl-
BalOT BHAHKL pasiuuHble 3BE31bl. [Ipu sTOM, KOHEuHO, GEIBAET
HEeOJIHAaKOB ¥ BHJ BCEro 3B&31HOTO He6a.

Tak, wanpumep, Te 3BE3[bl, KOTOpPble BECHOH BUIHBI B
sanajgHo#l yactu HebGa, OcCeHbI0 OynyT BUAHBI HA BOCTOKE.
3BE31bl, KOTOPHIE BECHOH MBI BHAMM Ha IOre, OCEHbIO HJHU
coBceM He GynyT BHAHHEL Ha Hebe, WM Ke OYAyT BUIHBI HA
ceBepe. Bcé& 3TO ¢ O4eBHAHOCTBIO TOBOPUT O TOM, YTO IOJIO-
xkeune CoJiHIIa MeXIY 3BE31 B TeueHUe Tojfa H3MeHsercs.

Hsst Toro utobbl u3yuuThb rofosoil mytb CoJsHIa Mex.a1y
3B&3], yuénble He TOJbKO HabJiOfany 3a M3MeHEHHEM BHJA
HOYHOTO He6a, TO-eCTh 3a PACMONOKeHUeM 3BE3], HO U MPOU3-
BOJUJIH TaK¥XKe TIaTesbHble OnpeneeHus nonoxenus ConHua
Ha HeGe nHEM. B pesyabTaTe Bcero 3Toro yaasncch TOYHO
YCTaHOBUTh, OKOJIO KaKUX 3BE3I NMPOXOIHUT mo Heby rofoBoi
nyrb CoJiHlla BECHOM, JIeTOM, OCEHbIO U 3UMOI.
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U Bor okasasock, yto JeroM CoJiHLE HAaXOZUTCS OKOJIO
3BE3, KOTOpPhHIe BBLICOKO IOIHUMAIOTC HaJ TOPH3OHTOM B
10kHOH 4actu HeGa M COBEPINAIOT HajA FOPU3OHTOM MJIHHHBIH
oyTb. 3uMoli, HaoGopor, CoJiHIE HAXOHHUTCS OKOJO 3BE3/,
COBEPILAIOUINX KOPOTKMH NYTh HaX FODU30OHTOM M HM3KO pac-
MOJIO2KEHHBIX Ja)Ke TOrAa, KOrja OHM BUAHEI Ha lore. DTUM H
OODBACHAIOTCA OCOOCHHOCTH M3MEHEHUH CYTOYHOro MmyTH
CosHIla Hajd TrOPU30HTOM B TeueHWe roja. Bemp eciau 6b
CosHue He mepemewajoch Tak Mexay 3B&3j, oHO OBl B Te-
YyeHue BCEero rofa Ka:Kiblli JeHh coBepliajJo Haj TOpU3OHTOM
OJMHAKOBBIH MYTh.

8. OTYEIO NPOMCXOJUT I'OIOBOE IBINKEHUE
COJIHHA MEXIY 3BE3[?

lipemme yuénble, oTKphIBIIKe, 4TO COJHIE IBUKETCH MEX-
Ly 3B€3x, cuMTaJgH, yto CoJiHle AeHCTBUTENBHO 0GXOIUT
3eMmao Kpyrom B TedeHue ropza. PaccmartpuBas 3eMiio xak
CepeluHy ¥ OCHOBY BCEro MHPA, OHM JyMaJjii, 4TO BOKPYT
3emnu nBHKYTCA BooOlie Bce HeGecHble cBeTHsa. Ilpu aToMm
Connue, Mo HX NpeACTaBICHUSAM, COBEpINAJO ABA ABMKe-
HMS: MepBOe — CYTOYHOE, BMeCTe CO BCeM 3BE3IHBIM LieGoM,
BTOpO€ — rofl0BOE N0 3BE3MHOMY Hely.

[lepBoe U3 3THX ABMXKEHHII, KaK MBI y:Ke BHIENH, KakKy-
eecss ¥ OOBACHACTCS OHO BpAlleHHEM 3eMJId BOKPYT OCH;
O MPHYHHAX BTOPOTO MABHIXKEHUs OyIEeT CKasaHO HEeCKOJbKO
JaJblie.

Hpyrum HeGecHBIM CBeTUJIaM JPEBHHe Y4YEHBIE MPUIMHCHI-
BaJu CBOM ocoOwie, oramyHble or CosHua nBrKeHus. Tak,
OHM AyMaJiH, 4TO 3BE3JBI UMEIOT TOJbKO ORHO ABHXKEHHE BO-
Kpyr 3eMJiu: pa3 B CyTKH OHH 06XoAAT 3eMJo KpyroM. Jlyne
e H HeCKOJbKHM OCOGEeHHbIM 3BE3]aM, 3aMETHO H3MEeHFI-
MM CBOE IOJIOXKeHHe Ha 3BE31HOM Hefe W HA3BaHHBEIM M/a-
HETaMH, OHH, KDOME CYTOUHOTO [BUIKEHHS BOKPYTr 3eMilH,
NPpHIHCHIBAJH elé Apyrue, 6ojiee MelJI€HHblE NBUXKEHHS, No-
LoOHble rofoBoMy AsuxKenuio Connna. Cuutanoch, uro Jlysa
00XOAUT BOKPYr 3eMJId HEMHOI'O MeHblIe, YeM B OJMH Me-
csil, a IVIaHeThl — B pas/H4yhble IPOMEXKYTKH BPEeMeHH — OT
onHoro roga nxo 30 Jer.

PasHoo6pasune 1 CJIOXKHOCTb JBUXKEHHH HeGECHBIX Tes 3a-
CTaBHJIM JPEBHUX Y4€HBIX NMPUAYMATh [Jisl HHX OYEHb 3amy-
TaHHbIE OObsicHeHHsi. OCOGEHHO MHOTO TPyAHOCTEH GBLIO
C OObACHCHWEM [BHIKeHHs IUIAHET, KOTODble HBHIKYTCH 110
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3BE3nHOMY HeGy (Kak 3To Ka)KeTcsi ¢ 3eMJH) IO OueHb 3a-
MBICJIOBaTHIM TeT/1e06pasHbIM myTsiM. A Tak Kak OblIo
BaxHO (I71aBHBIM 06Pa3oM IJIsl HYXKI MOpeIJIaBaHMsl) 3HATb
Hamepén, rae 6yayr pacnosoxeHel Ha Hebe CouHue, Jlyna
M IUIaHEeTBbl, JPeBHMM YUYEHBIM MNpPHILJIOCH COCTaBJSTH Tal-
JIMHB JABHXKEHMH 3THX HeGeCHHX Tesl. JTo GBUIO JesacM
YpesBhIYAHHO CJOXKHBIM, HO Bcé-Taku Yyu€Hple ¢ Takol
paboToii CIpaBH/IMCh, UeM CHJBHO IIOMOIVIM MOpeINJaBaTe/saM
OlIpelesIATh CBO& MECTOIOJIOXKEHHEe B MOPSIX H OKeaHax.

OpnHako ¢ TeyeHHEM BPeMeHH OOHapyXKHJIOCh, YTO COCTaB-
JleHHBble TaGJUIBL CTANH JaBaTh OMUGOUYHBIE MOJTOXKEHUS MJa-
Her Ha HeOe. IIpumsock cHOBa jesath orpoMHyio paboty u
nepecocTaB/JATh NJaHeTHble Ta6auubl 3aHoBo. Ho u 3Tu Ho-
Bble TaGJUILI BCKOPe NOTepsiid TPeGyeMyio OT HUX TOYHOCTD.

M Bor Tor xe Beaukuit yuénblii Hukonait Konepuuk, xo-
TOPHI OOBACHUI CyTOuYHOe nBHxeHHe CoJIHLA BpallCHHEM
3eMJIH BOKDYT 3eMHOH OCH, [1aJi NpaBUJIbHOE, COBEPILEHHO HO-
Boe oObsiCHeHHe rojopoMy aBuxeHuio CoJiHIIa MeXIy 3BE3[
H 3amlyTaHHRIM [ABHXKeHUsIM MaHeT. B cBoell kHure Komep-
HHK NOKasaJ yOeNHTe/bHO H SICHO, YTO BCE pPacu€Thl JBHIKe-
HElt HeGeCHBIX CBETHJI CTAaHYT 3HAUUTENBbHO MpPOLIE, eCHIH
CuMTaTh, YTO IJIAHETH! JBUXKYTCA He BOKPYr 3eMJH, a BOKPYT
ConHua u yto caMa 3eMJsi ToXe JNBHXKeTcsl BOKpyr CosHLA.

Takum ob6pasoM, okasblBaercsi, YTO U BTOPOe ABHIKEHNE
CoJiHI@ — rogHuHOe MeXAy 3BE31 — TaKXe TOJIBKO Ka-
Kyweecs. Ha camom pesie 3170 3eMisi 0GXONHT B TEYEHHE
roga xkpyrom CosHua, u nosromy Mol Buaum CoJaHue B pas-
HOe BpeMsl OKOJIO Pa3/IMUHBIX 3BE3H.

Ato HoBoe yueHne KonepHuKa o ABMKEeHHH 3eMJH XpH-
CTHAHCKasl LEPKOBb BCTPETMJIa UPE3BBIYANHO BpaxAeGHO.
Benp KonepHuk cumran 3eMsi0 HE 32 OCHOBY H CEpeiuHy
MHpa, BOKPYr KOTOpOH ABMXKYTCsl Bce HeGeCHble CBeTHsIA, a
3a OHy U3 maHeT, ABMxKyuuxcs Bokpyr Cosanua. Tosbxo
Jlyny Konepruk cuutaJs ABHXylieHca BOKPyr 3eMsH. TakuM
o6pasoM, no yuenuio KonepHuka, 3eMJist Tepssia CBO& HCKIIIO-
YuTeIbHOE M0JI0XKEeHHEe B MHpe. A Belb He TOJBKO XPHUCTHAH-
CKasli PeJIMTusl, HO M BCe APYyrue pPeJUTHH BCerxa paccMarpH-
BaJi 3eMJII0 KaK KUJIMIIE YeI0BeKa, CIHEeNHANbHO JIJIs HETD
cosnanHoe GoroM. Bce e HeGecHble Tesia CO3LaHBl TOJbKO
LIS TOTO, uTOOBI 0GCITYKHBATh yesoBeka: CoJiHIe—OCBellaTh
H corpeBatb IouBy, JIyHa — CBeTHTL HOUBIO, 3B&3/bI — IVaB-
HbIM 0o6pasoM sl Toro, utofbl B HOYHOE BpeMs IOMOrarth
NyTelleCTBEHHHKAM HAaXOLHTb NPaBHJ/bHOE HalpaBJeHHe
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Korma yuenue KonepHuxa o0 JIBHXKEHUH 3eMJH BOKPYT
CosHIla cTalo pacnpocTpaHATbCs, Cpeld Y4YEHBIX TOro Bpe-
MeHH HAILJIOCh JOBOJIBHO MHOIO CTOPOHHHMKOB 3TOT'O Y4eHHd,
HO XPHCTHAHCKasl LeDKOBb HauaJjla OXKecTOU8HHylo Gopbly €
HOBBIM yueHueM. KonepHuka B 3TO BpeMsi yxKe He ObIO B
JKHBRIX U C HUM HHYero Hesb3sl ObLIO clefaTb, HO 3aTO OIHAH
M3 CAMBIX BBLIAIOIUXCS JIIOZEH TOro BpeMeHu — [[KopHaHO
Bpyno, kak u KonepHuK, y4YuBIIMH O JBMXKEHHUM 3eMJIH B
CYUMTABLIKH, 4TO XKH3HB CYLIECTBYeT He TOJbKO Ha Hed, HO H
Ha Apyrux HeOecHbIX Tesax, Obwl B 1600 romy mo rjocraHoB-
JIEHHIO KaTOJIMYECKOr'o LIEPKOBHOIO CyJa COX:KEH JKHUBBIM Ha
kKoctpe B Pume.

Hpyroit nocnenosarenr KonepHuka — BeJHKHH HTAJdbAH-
ckuii yuénmiii Iannsei — Obi1 B 1633 roay ocyxnéH pum-
CKHM [anoi; Moji CTpaXxoM CMEePTHOIl Ka3HM OH ObLI MPMHY K-
JIEH OTpeubCsl OT YYeHHs O JBHXKeHHH 3eMJd H mpoBéa mo-
c/JiefHUe FOfbl CBOEH XKH3HY IOUYTH B MOJHOM OJHUIIOYECTBe,
HOJ CTPOTHM HAA30POM LI€PKOBHOH MHKBHSHLIUH,

9. KAK JOKA3ATb, YTO 3EMJIS1 IBUXXETCSI
BOKPYI' COJIHIIA?

BUIO OBl OYeHb TPYAHO pENINTH BOIPOC, UYTG BOKPYT

yero asurkercd — 3emasi Bokpyr Couanna uiam CosHie
BOKpPYyr 3emJn, ecid GH ¢ 3eM/ad He GBUIO BHAHO 3BE3X U
nJIaHeT, Hy, TMOJOXHM, ecld Obl HeGO MO HoYaM BCerpa
Obl1o macMypHBIM. KonepHUK Kuj B Te BpeMeHa, Korga euié
He CyLIeCTBOBAJO TOUHBIX HHCTPyMeHTOB. IloaTomy Hu
CH CaM, HM €ro COBPEMEHHHKH He MOIMIH OOHapyXuTh HH-
YTOXHO MaJsIbiX H3MEHeHHH B MOJIOXKEeHHM 3BE3N Ha Hele,
BhI3biBaeMbiX JABHKeHneM 3emjin. Ho coBpemenHas Hawm
HayKa XOpOLIO 3HAeT, 4TO Takue H3MeHEeHHs NeHCTBHTENBHO
CYIIECTBYIOT, H CUMTAeT MX OCHOBHHIM J0Ka3aTeJbCTBOM JBH-
Kenusa 3eman Bokpyr CosHna.

[Mponenaiite caepyouuii ombIT, KOTOPBI [IOMOXKeET Bam
pasobpaTbcsl B 3TOM JOKa3aTeJdbCTBe HBUKEHHs 3eMJiH.

BrifiiuTe Ha OTKPHITOE MeCTO W DasblUTe yAadéHHOR
nepeBo, (habpuyHyro TpyOy uau TteaerpadHuiil cTogb.

OGepHuTech K AepeBy JIMUOM M BBITAHHTE Nepea coGof
IpaByl0 PYKYy C MOIHATHIM BBePX YKa3dTeJbHHEIM MaJbLeM.

3akpoiite J1eBHIl r1a3 H, CMOTPSl OZHHM [PaBbIM IVIAa30M,
TiepeaBUHbTE MPABYI0 PYKY TaK, YTOOBI NaJjel, 3aKpbl1 cc6oil
JiepeBso.
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He u3Mendas mosioxkeHus: npaBoil pyKH, 3aKpoiite npasblil
[1a3 U CMOTPUTE OIHUM JIEBBIM.

Uto npu 3TOM MpPON30HAET?

OxasbiBaercsi, 4To €c/d BHAayaje, KOrAa BBl CMOTPEH
NpaBBIM IV1a30M, Ball [aJjen 3aKpbiBajd [EepeBO, TO MOce
TOrO, KaK BBl CTaJH CMOTPeTh JIEBLIM [JIa3oM, HaJell lepe-
CTa/l 3aKpHIBATH JEPEBO U CMECTWICS OT Hero Brpaso. [lo-
YeMy e 3TO cayum/aock? Bexb u BBl caMmu, u Balll naJjel,
U Jepeso BCE BpeMsi He U3MEHSIH CBOEro MOJIOXKEHHSI.

OtBer siceH: nepBbld pa3 Bl CMOTPEJH MPaBbIM TJIA30M,
BTOpOil pa3 — JeBbIM. CJlefoBaTeNbHO, BH CMOTPENIH He H3
OJHOTO M TOrO K& MecTa, a U3 pas3HuXx MecT. [Toatomy Bam
H [0Ka3aJoch, UTO MaJell IepeMecTHIC.

Takux onwlToB ¢ GoJee GIM3KAMU U 00Jee MaJSKUMU
npefMeTaMu Bbl MOXeTe IpPOJeaaTh CKOJbKO YIOMHO KaK MO
OTKpHITBIM HeGoM, Tak W B KoMHuaTte. Bo Bcex cayuasx Bbl
ybenuTech, 4To KOrja Bbl OyZeTe CMOTPeThb MOOYEPENHO TO
npaBblM, TO JIEBBIM [J1a30M, GoJiee G/M3KMe NpeNMEThl GYAyT
nepeMernaTbCs OTHOCHTENBHO MHaJIéKUX IIPEIMETOB, TO-ECTh
6oJiee manéxue mpeaMmeTsl OYAYyT Kak Obl OCTaBaThCAd Ha Me-
cTe, a Gosee GJIH3KHE — CMEIMAThbCsi B CTOPOHY.

[TocmoTpum Temepb, Kak BCe 3TH OMBITHI CMOTYT HaM I10-
MOUb HOHSITb TO OCHOBHOE JI0Ka3aTeNbCTBO JIBHXKEHHA 3eMJid,
0 KOTOPOM MBI TOBODHJIY.

3B&3anl HaxonsATcsa oT 3eman U or CosHIA HA OTPOMHBIX
paccTosHuAX. DTH PACCTOSHHS BO MHOrO pa3 GoJbllle pac-
crosuud, ortgenaomero 3emaio or Coanna. Ho ects 3Bé371H1
GoJiee Gauskue u Gosee nanéxkue. M Hepemxo Ha HeGe MOXKHO
HafTH 1Be TakKHe HeNoJa/jeKy pacHONOXeHHble ApYr OT
JIpyra 3Be3fbl, H3 KOTODPBLIX OJHA 3HAUUTEJbLHO jaJjblle OT
Hac, yem npyras. Ecau 6u1 CosHue ABUrajsoch BOKPYr 3emaq,
a 3eMJisl HENONBHKHO [OKOMJAach Ha OMNHOM MecTe, MBI HH-
Korga Oel He HalGJogany, uro GoJiee GJM3KHe 3BE3ABI CMe-
LAl0TCAd B TeueHHe I'0Ja OTHOCUTEJBbHO Oosee panékux. Ho
TaK Kak B AeHCTBUTENbHOCTH ABUEeTca 3emnsd, a He CoJHie,
MBI B pas/iMyHble BPeMeHa roja CMOTDHM Ha 3BE3[bl He H3
ORHOIO ¥ TOTO K€ MeCTa, a M3 pas/uuHbX MecT. [lostomy
HaM KaxKeTcs, uro OoJjee OJu3KME K HaM 33E&3/bl NepeMme-
IAIOTCS] OTHOCHTEIBHO Goslee NajékuX 3BE3/. 3T nepemeine-
HHS COBEpIIAIOTCS C OUeHb OOJBLIOH MPaBUIBHOCTBIO H KaxK-
JIoe M3 HHX 3aKaHYMBAeTCsl U BHOBb HAUHHAET MOBTOPATHESA
ycpes OfUH TOJ, TO-eCTh TOTAa, Koraa 3emas, ooiias CogHile
KPYrom, Bo3BpalljaeTcss Ha [PeXKHee MecCTo.
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CpaBHuM Temepb 3TO NepeMerieHHe 3BE37M ¢ Iepemelle-
HYeM IaJjiblla OTHOCHTCJIBHO Aepesa.

[Mouemy nasen nepamemancsi? [To gBym npuunHam. Bo-
NepBbIX, HOTOMY, YTO Bbl MEHSJIM IJ1a3: CMOTPE/IH TO NMPaBhIM,
TO JIEBBIM TJIa30M, TO-eCTb CMOTPeIH M3 pa3HbIXx MecT. Bo-
BTODHIX, TOTOMY, 4TO MaJer 6bl1 O/auXKe K BaM, yeM IepeBo.

ITouemy npu gmeumkeHun 3emin Bokpyr Cosnua 3BE31H
CMeIaTcsl APYr OTHOCHTENbHO Apyrar Toxe mo ABYM NpH-
ypHaM. Bo-mepBbiX, mOTOMY, 4TO Mbl HaXOAMMCAl Ha JBHXKY-
uiefica Bokpyr Cosunia 3emJe U B pa3HbLle JHH roga CMOTPHM
na 3B&31H W3 pa3HbIX MecT. Bo-BTOPHIX, MOTOMY, UTC €CTb
6osiee Gauskne u GoJiee nasékde 3BE3AbL.

ITocMoTpuTe Ha pucyHOK 7. DoJsblIO# KDyr Ha 2TOM pH-
CYHKe H300paxaeT NyTb, KOTOPb 3eMJ/s INPOXOAUT BOKDYT

Puc. 7. O6bacuenue cMeuleHus 3BE3j, NPOUCXONAIETO OT ABIKEHUS
3eman Boxpyr Coanua.

Cosinna B TeyeHue rona. MaseHbKHE KPYXKOK B IEHTPE ITOTO
Kpyra uszobpaxaer CouHue. B npaBoil yactd pucyHKa BUIHB
Ipe 3Be3/ibl: Gosee Gamskas M Oogee nanékas. Ecau 3emia
HAXOIHUTCA B MecTe, 0603HAUEHHOM Ha pHCYHKe GykBoii A,
MBI, T8 ¢ 3eMJIH Ha 3BE3MIbl, MOJKHEI YBUACTb GoJee Gius-
Kylo 3Be3ny Jiesee Oojee manéxkoil 3Be3nnl. Ho korma 3emJs
nepeMecTUTCst B MeCTO, o603HaueHHoe OykBoil b, Gosee Giu3-
Kas 3Be3/la Gyner BHIHA HaM npaBsee 6oJiee fasnéKol 3Be3fbl.
Taknum o6pa3om, u3-3a gsuxkeHusa 3eM/H BoKpyr CosHIa HaM
Oyner Kasarbcs, uTo Oosiee GJH3Kas 3Be3na U3MEHsSeT CBOE
NOJIOKEHHE OTHOCUTEILHO GoJiee HaséKol 3Be3mbl,
Habmonalorea in Takue cMelLlleHns 3BE3 Ha CaMOM fefe?
Mgl yxe rosopunu, uto Habmwonalorca. Tosbko oGHADYXKUT
3TH CMelleHys 0Ka3aJoch eI0M OYeHb TPYILHBIM, TaK KaK OHH
u3-3a Gosbluol yAanéHHOCTH 3BE31 OYeHb Maubl. [lepnbii pas
Takoe CMellUCHHUE YAaJ0Cb OTKPBITb U U3MEPUTb BCErs JIdllb
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100 ¢ neGoabIIuM JIET HAa3am, TO-eCThb CNYCTS NPHOIH3UTEIBHO
300 sier mocae cmepru Komepunka. Ho 3a mociennee Bpems
TakKyue cMeilenus GblId OOHApyKEHBl M H3MEpeHHl yiKe y He-
CKOJIbKHX THICAY 3BE3J.

CywecrBytlor u Apyriue yGexuTesabHble [10Ka3aTC]IbCTBa
TOro, 4ro 3eMJs AeldCTBUTENBbHO ABHKercsl BOKpPYyr CoJHna.

10. OTUErO MPOMCXOAUT CMEHA BPEMEH TOJIA?

”Tax, 3eMJ/1sT UMeeT [OBa pa3JUYHEIX ABHXKeHUS. Bo-mep-
BBIX, OHa NOBOPAYMBAETCsl BOKPYT CBOEH OCH OAUH pa3s
B cyTKu. Bo-BrOpbiX, oHa 08xoxuT BoKpyr Cosllia B TeueHHe
ofHoro roja. B pesysabraTe nepBoro [IBHKeHHS 3eMJH
IPOMCXOAMT CMeHa JHS ¥ HOYHM; B pe3y/bTare BTOPOro, Kak
9TO BBl cefiuac yBHAMTE, MPOHUCXOJUT CMeHa BpeMEH roja.

Eciu 6b1 3emasa aBurasach Bokpyr CoJiHIla Tak, 9TC OCh
e BpalleHusi Bcé BpeMsi Obula pacloJioXkeHa IoJ TPSIMBIM
YIVIOM K COJIHEUHLIM JIydyaM, HAKaKoi CMeHbI BpeME&H roja Ha
3emsie He cymectBoBaso Obl. ITocmorpure Ha pucyrok 4.
Otkyma 6wl CoJiHIle HH ocBeillano 3eMJI0 — ClpaBa, CJIeBa,
criepeny WM C3ajaH, JUIIb Obl ero JyYyd Hajalnd Ha 3eMHYIO
[OBEPXHOCTh TOJ MPSMBIM YIJIOM K 3eMHOH OCH,— HMKaKoi
pasHuilel He moJsyumJochk Obl. Bo Bcex cayuaax gayum Cousnna
nagasu Obl OTBECHO HAa 3eMHOM 3KBATODE M CKOJB3WIM Obl
BZOJb 36MHOH TOBEPXHOCTH Y ToJiocoB. B Jo6om Mecte Ha
3emJye (KpoMe MOJIOCOB) H3-3a ed BpAILEHHST BOKPYT OCH
HOYb TsIHYyJach Obl 12 yacoB M CTOJIBKO K€ MPOROJIZKaJICs OBl
neHb. CosiHule Bcerfa Obl BCXOOWIO Ha BOCTOKE H CaauioCh
Ha 3anaze, coBepmas o HeGy M30 QHA B JeHb BCE ONMH U
ToT Xe nyTb. CMeHBl BpeMEH roga Ha 3eMie He GbIO GBI

B nedcTBUTENBHOCTH, OJHAKO, A/I0 OOCTOUT HE TaK.

OkaseiBaercd, uyro Jyuun CosHIA TOJbKO [Ba pasa B
rogy — 21 mapra u 23 ceHTa0pa — najaioT Ha 3eMJi0 Moz
NpsMBIM YrJOM K OCH e€ BpauleHus. ITO 3HAUHT, YTO
TOJIKO Ba pa3a B rofly — BeCHOH H OCeHbl0 — ObIBaeT Tak,
YTO JeHb ¥ HOUYb JJdATCH Mo 12 yacoB, BCIO XKe OCTaJbHYIO
yacTb roja Ju00 Houb GOHIBaeT HNJHHHee HHA, JuG0 JEeHb
IJIMHHEee HOYH.

ITocmoTpute Ha pucyHok 8. OH m3obpakaer 3emaio, Ha
KOTODYIO COJIHEUHbIe JYuH TMajaloT cnpasa. [TosToMy Ha mpa-
BOH TmoJIoBMHE 3eMJM HeHb, a Ha JeBoil — nHoub. OGpaTute
Tenepb BHHMaHME Ha TO, KaK pachosoKeHa oCh BpalleHUd
3emsn. Ouna Hak/oHeHa K Jydam CosHUAa H IIPH 3TOM Tak,
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yTo eé ceBepHas uacTb (Ha PHCYIKe — BeDXHss) HaK/JIOHEHA
no HanpasJeHuto K CoJHHy, a loxHas (Ha paCyHKe — HMXK-
Hsis) HakJoHeHa npoub oT CoJsHua. BeaencTBue atoro cesep-
Hasi 4acTb 3eMJIM [oJydyaeT 3HAYyUTeJNbHO OoJibllie Temja H
cBeTa, yeM IOXHas.

ITocmorpuTe Temepp Ha ceBepHBI moJioc 3emsu. He
TOJIbKO OH CaM, HO M 3HaUMTeJIbHAd 4acThb 3eMHOMN OBEPXHO-
CTH BOKDYT HEro OCBellaeTcsl CONHEeYHBIMU JydaMH. CKOJIBKO
Onl 3eMJisl HU BepTe/ach, HH Ha CaMOM CEBEPHOM TOJIOCE, HU
BOKDYr HEro Ipy TaKOM MOJOXEHHH 3eMHOH ocH HOuYb HE
MOXKET HACTYNHUTb: Kpyr-
Jible CYTKH OyJeT IeHb.

B wmecrHOCTSX, GoJee
ynadéHHBIX OT CeBEpHOro
moJiroca, cMeHa JHA U
HOuH y¥Xe OyZeT IpOHC-
XOO¥UTh, HO, KaK 3TO He-
TPYIHO COOOPa3uTh, AeHb
Gyaer miauHHee woun. Y
TOJIbKO Ha 3€MHOM 3KBa-
TOpe, TO-eCThb Kak pa3 §
IOoCpennHe MeXIy JBYX
HOJIOCOB  3eMJy, Mpo-
JOJIKHTENbHOCTD JHS H
Houn OyHer OAMHAKOBa,

CoBepumieHHO  HHOe
Gyaer mpoHCXOLKTH B Puc. 8. Haxnon semHol ocu k ayuam
103KHOM nosyirapu. Kax Conua B KOHUE MIOHS.
caM  [OXHBII  moJioc
3emin, Tak ¥ SHAUHTENbHAsl YacTb 3EMHOH IOBEPXHOCTH
BOKDYT HEro He OCBELIAIOTCS COJHEYHBIMH JydaMH. ITO
3HAYMT, YTO Ha I0KHOM IIOJIIOCE U OKOJIO Hero KpyrJble CyTKH
Oyner OJHTBCA HOYb. B GoJsee ynanéHHBIX OT IOKHOTO [10-
JIIOCA MECTHOCTAX Houb yxKe Gymer cMeHsatbea AHEM. Ho eé
NPOLOJIXKUTENbHOCTb BILIOTh JIO 3KBaropa OyAer 6oJblie Npo-
JOJIJKUTENbHOCTH JTHS.

W3 Bcero ckasaHHOro Temepn JErko MOHATb, YTO MPU Ta-
KOM HaKJ/IOHe 3eMHOIl OCH, KaK Ha pHCyHKe 8, B CeBEPHOM [10-
aywapuu 3eMau Oyjaer Jieto, a B IOXKHOM -— 3uMa (3uMHUe
MecAlbl B I0KHOM MOJYIIAPUH — HIOHb — ABI'YCT).

[TocMorpure Temeps Ha pucynox 9. Ha HéM Toxe mu3o-
OpaxeHa 3eMmJ/d, OCBELIEHHAs CNPaBa COJNHEUHBIMH JIyYaMH.
Oanako och Bpallienus 3eM/I4 Ha 3TOT Pa3 HaKJIOHEHA B MPO-
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THBONOJIOXHOM HampaBJeHuH: ceBepHblil e kKonen ot CouH-
1a, a 1xubil — K CoaHily. CeBepHBIH NOJIOC ¢ OKpy:KaoLieh

Puc. 9. Haknon 3emuofi ocu k nyuam
Cosnna B Kouue aexadps.

€ro 4acTbio 3eMHO# mo-
BEPXHOCTH MOTpyxé&H B
TemHory. Ha HéM ®
OKOJIO Hero KpyrJjble
CYTKH AJUTCA HOUb. He-
CKOJIbKO JaJjbliie OT He-
ro CMeHa JHSl ¥ HOYH
IIDOUCXOAUT, HO BCIOAY
IeHb Kopoue Houu. B
CeBEPHOM  MOJIyIuapuA
3emau Gyner suma. B
I0XKHOM [OJIyLIapHH
3emyn B 3TO Bpews,
OYEeBHOHO, JIeTo. Tam
JeHb anbo IJiHHee HO-
4y, aubo (Ha I0XKHOM
foJIoce M TOBJH30CTH
OT HEro) NJHUTC KPyr-
JIBle CYTKH.

O TtoM, KaK pacroJioxeHda nch BpallleHns 3eMJH OTHOCH-
TeJbHO Jsyueis CosiHIa BecHOil M OCeHblO, YK€ FOBODHUJIOCH:

COJIHeYHLIe JIyUd Mmaja-
10T Ha 3eMJIio NoA nps-
MbIM YIVIOM K 3eMHOH
ocu. B Takom mnoJsioxe-
Han 3eMust usobpaxe-
Ha Ha pucyHke 10. Ko-
HCUHO, HA0 TCMHHTS,
YTO B TO BpEMsl, KOrza
B CeBepHOM MOJYyHIapus
3emisy ObIBaeT OCCHb, B
10)KHOM MOJyIapuH Obl-
EJeT BeCHA U HAa00OPOT.

Teneps nocmorpute
#a pucyHok 11.OH naér
OOILYI0 KapTUHY H3Me-
HEeHUd MOJIC}KeHUs 3eM-
HOH OCH OTHOCHUTEJNLHO
ConHia BTeuenue roaa.

Puc. 10. Haxnon semuo#f, ocu K Jyuam
Co/iHlia B KOHLIE MapTa U B KOHLE CEHTAGPA.

B cepenune pucynxka Haxoautcst Coanue. Ilyte 3emun
H300paxKEn HeCKOIbKO COOKY, NOITOMY Oil He KpyIJhH, a
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BLITAHYTHIH. 3eMJ/Id MOKa3aHa HAa HEM B 4eTnIp€x noJoXKe-
nuax: 21 mapra, 22 uions, 23 ceHtabpsa u 22 ngexaGpsa. Ha
DHCYHKe OTYETJIMBO BHJHO, YTO B Da3/iMuHble BPeMeHa rona
OCb BpallleHHst 3eM/ COXpaHsieT OfHO # TO XKe IoJoXe-
HHE, HAaKJIOHEHHOe K IyTH, MO0 KOTOPOMY 3eMJa ABHIXKETCS
BOKpyr Cosnua. MMeHHO mosTomMy B pasHble 4YacTH Toja
CousHue ocBelaer cusbHee TO ceBepHOe, TO H0XKHOE MOJYIIa-
pHe 3emiH, TO-eCTb HMEHHO I03TOMY IIPOHCXOJHT CMeEHa
BpeMEH roja,

21 mapma /p

4,
23 cesmatyn NG
(i

Puc. 11. Msmenenne HakioHa 3eMHON ocH K JyyaM
Conuua B Teuenne roja.

HeficrButenbro, npu mnoJoxenun 3eman 21 mapra H
23 ceHTabps ceBepHOE M I0XHOe MOJymapHs 3eMiad (Kak u
Ha puc. 10) pacrosoxeHsl OJMHAKOBO OTHOCUTEJNBHO COJIHEY-
HBIX Jyueil.

Ha Bceit 3emne B 3T0 BpeMmsl IeHb M HOUb HJISATCH IIN
12 yacos. 21 mapra B ceBepHOM NOJIyLIapUHU — BeCHA, B i0XK-
HOM — oceHb; 23 ceHTa0psi, Ha060POT,— B CEBEPHOM MOJY-
IlapuM — OCeHb, B I0XHOM — BecHa (Ha puc. 11 21 mapra
pugua ocseménuas CoJsnueM noJjoBuna 3emau, a 23 ceH-
TAGPsS — HeocBell€HHAs).

ITonoxenne 3emsn 22 HIOHS TaKoe e caMoe, 4TO H HA
pucynke 8. CesepHoe nojywapue 3eMJd [OJIYyaer oT
Connua Gosbllie Temsia H CBeTa, YeM [0xKHoe. B cesepHoM
MoJIyHapuy — JIeTo, B [0KHOM — 3uma. Hakowen, nomozxe-
Hue 3emsu 22 nekaGps cooTseTcTByeT PHCYHKY 9. Ilpn stom
NOJIOXKEHWH CeBepHOe MoJlyillapHe 3eMJH [OJdyuyaeT MeHbILe
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TemJla ¥ CBeTa, ‘UeM IoxHoe., B ceBepHOM moJymiapuu —
31IMa, B I0KHOM — JIETO.

Hrak, oxkasniBaercsi, 4T0 CMeHa BPeMEH roga MPOUCXONHUT
Ha 3eMJ/le MOTOMY, YTO OCb BpallleHHs 3eM/JH HAaKJIOHEHa K
nyTH, O KOoTopoMy 3eMJa neuxKercs Bokpyr CouHua. Eciu
6bl He OblLIC HaKJAOHA 3eMHOH OoCH, ecjid Gbl oHa OBl1a pacro-
Joxena K nytu 3eman Bokpyr CoJiHIA HOX NPSAMBIM YIJIOM,
B.J1I060M MecTe Ha 3eMJle CyTouHbl myTh CoJslHIA Hag ropu-
30HTOM ocraBaJsicsi Obl B TeueHHe rofa HeusMeHHbIM. W He
ObLT0 OBl TOTIa HU BECHBI, HU JIeTa, HU OCeHM, HH 3uUMHL Bech
roJ MOTOJa B OTASJbHBIX MecTax Ha 3eMJe Gblia Obl NpuGau-
3UTEIHO ONMHAKOBAfA: Yy 3eMHBIX [IOJIOCOB BCETO XOJIOJHEE,
Ha 3KBaTOope Bcero xkapue. Ho cMmennl BpeMéH rona He cyuie-
CTBOBaJo OHL.

11. YTO TAKOE NJIAHETHI U 3BE3[bI?

Hamel KHWXKKe HAaM [PHUIIOCh YHIOMSIHYTb O pasjiny-
Heix HeOecHbix cBetHaax: CouHne, JlyHe, miaaHerax w
3Bésnax. O Tom, yro mpencrasasaioT coboil Connue u Jlyua,
MBl B CBOEM MECTe KOe-4TO CKasaJjH, HO O MJaHeTaX H 3383-
Jax ObUIO0 YNOMSIHYTO JIMIUb MHMOXCIAOM. A MeXIy Tem,

° ) (o) (0] ]
Mephgpur  Bedepe Bemna HMaope.

O O

Ypan  Henmyn
Hnuimep Lamypn

[}
lnyrmon

Piic. 12. CpaBHureubiivie pasMephl INaHET.

ecsd 06 THX CBEeTHJAAaX YHUTATe 0 COBCEM HHUEro He M3BeCT-
HO, MHOTO& M3 TOro, 0 4ém Obl10 31eCh pacckasaHo, Moxer
6bITh UM HempaBWJIBHO MOSITO.

Hrax, uto Takoe miaHeThI?

Ha pucynke 12 noxasaHel cpaBHHTeJNbHBIE pa3Mephl Iva-
Her. VX uspecTHo Bcero reBsaThb. Camas GoJibliasg H3 HHX —
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[Onurep — umeer nonepeuruk B 11 pas OGogbile nonepey-
HuKa 3emJH, a 0o0béM B 1345 pas GoJiblile 3eMHOTO 00bEMa.
Hecmorps Ha Takue orpoMHEle pasmepsl, lOnurep Bc€-TakH
nouytd B 1000 pas menbuie CosHua no o6mémy.

Bce nsanernl, nogo6Ho Hamieir 3emJe, HUMEIOT LIApo0G-
pasHyio ¢opMmy u Tak Ke, Kak U 3eMJs, CAMU HE CBETAT-
csa. MBI UX BUAYM TOJBKO IIOTOMY, YTO HMX OCBEMIAIOT JY4YH
CouiHna.

IMnanerst Mepkypuii, Benepa, Mapc u IlnyTton mo cBoum
pasMepam MeHbmie Haweil 3emau. O IliayToHe MBI HOYTH HHU-
yero He 3HaeM: OH OueHb yAasléH OT 3eMJiH, Ia K TOMY Ke H
HesesvK. Berepa u Mapc oKpy:KeHBl BO3LYIIHBIMU aTMoche-
pamu. Mapc oueHb HanmoMHHaeT 3eMJIIO MO XapaKTepy CBOEro
Bpamenus BOKpyr ocu. Ocb ero BpauleHus, Kak U 3eMHaf,
3HAUYMTEJNbHO HaKJOHeHa K IIyTH, O KotopoMy Mapc nBH-
xerca Bokpyr Comuma. M, kak u ma 3emne, ma Mapce
BCJAENCTBUE 3TOrO IPOMCXOJUT CMeHa BpeméH rojga. B spu-
TeJbHble TPYOBl MOXKHO JIETKO DPacCMOTPETh CHETrOBLIE MOJISAP-
Hble LIANKH Ha Mapce, KoTopele yBeJMYHBAIOTCS B TOM H3
noaymapuii Mapca, Ha KOTOPOM HacTylaeT 3uMa, 4 OfHOBpe-
MEHHO yMeHbLIAIOTCS, @ TO M COBCEM HCYE3aIOT B JPYroM
noJymiapu, rge Hacrymaer Jiero. CMeHa JHS H HOYH
Ha Mapce NpOHCXOZMT TOXe HOYTH TaK Xe, KaKk H Ha
3emsle, Tak Kak ONMH IOBOPOT BOKPYr cBoed ocu Mapc
Ienaer B 24 yaca 37 MHHYT, TO-€CTb HeMHOruWM GoJiblle
3eMHBIX CYTOK.

Ecte MHOro ocHoBanwuil cuumrtath, yTo Ha Mapce, Kak u
Ha 3eMJe, CyLIeCTByeT KM3Hb. KoHEUHO, 3Ta JKH3HL J0/KHA
CHJIbHO OTJIMYaThCs OT 3€MHOH yXKe MO ONHOMY TOMY, 4TO
Mapc naxonurca nasblie ot CoslHUa, 4eM 3eMJsi, H NO3TOMY
noJiyyaer 3HAYMTEJbHO MEHbLe COJHEUIOro TEeIJIA W CBeTa.
Ja n armoctepa Mapca Bo MHOro pas pexe 3eMHo#l aTMo-
ccheprl.

OueHb BO3MOXKHO TaKXKe, YTO KM3Hb CYILECTBYET M Ha
Benepe, HO 3Ta miaHeTa Majlo H3yueHa, TaK KaK eé MOBEpX-
HOCTb BCerja 3akpbiTa o6/aKaMH, [JIaBalOWUMH B aTMO-
cdepe Benepsl.

MeHbuie noxoxu Ha 3eMJI0 yeTbpe caMble GoJIbIINe /13-
Hetol: lOmurep, Catyph, ¥paH u Henryn. Onu oxpyxenn
atmocdepamy, B KOTOPBIX INWIaBalOT TyCThle 06J1aKa. ITH
IVIaHeTHl OYeHb OBLICTPO BPaIlalOTCs BOKPYT CBOMX oceH, B
ocobGennoctn IOnuTep, KOTOPHIN JAesaeT OAUH 060POT MeHblile,
yeM B 10 uwacoB. BeseacTnue TaKoro BpAIICHHS 3TH NJIAHETH
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3aMeTHO CILIIOCHYTHl y HOJIOCOB, B ocobeHHocTd lOmnurep H
CartypH.

PucyHok 13 noxaseiBaeT, B KAKOM NOpPSIKe ITAHETH JBH-
x)yrcst BoKpyr Cosuna. Hama 3emisis okaswiBaetcsl TpeThei
naanerol mo paccrosiuuio oT Cognua. Ilepsas or Cosnla
jaHeTa — Mepkypuil — B [1Ba ¢ MOJIOBMHOH pasa OamxkKe K

/_%\

/%“\

Puc. 13. JIBuxenue niaver Bokpyr CosHua.

Cousinny, uem 3emJs, a camasa panaékas — [layron — B 40 pas
magbiie ot CosHna, ueM 3eMJs.

Bokpyr GoJbIIMHCTBA MJ/IaHET OOPAIIAIOTCs CNYTHHKH,
COMPOBOXKAlOUINe MJIAHeThl B UX ABHXeHHH BOKpYyr CoJHua,
nogo6HO ToMy Kak JlyHa composoxiaer 3emio. ¥ [Onurepa
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yuéHble OTKPBUIM C MOMOIIbIO 3PHTEJIBHBIX TPYO ABeHaZUAThb
cnytHukoB, y CaTypHa — JeBsiTh, Y ¥YpaHa — nsTh, y Mapca
u Henryna — no 1Ba, y 3emiu — omuH. ¥ Mepkypus, Be-
Hepul U [liyToHA CnyTHUKH He OGHApyKeHHI.

Boxkpyr CarypHa, KpoMe IeBATH CIyTHHKOB, o6Gpallaercs
KOJbI0. Ero MOXKHO pas/HuuTh Ja)Ke B CPABHHTE/]bHO He-
Gospline 3purenbHble TpyGhl. OHO He CIUJIOIIHOE, a COCTOMT
H3 OTJEJIbHBIX MaJ/IeHbKHX TeJiell, B OrpPOMIIOM KOJIMYecTBe
IBIKymuxcs Bokpyr CatypHa.

Mexny Mapcom u IOnurtepom Bokpyr CoJiHL@ ABHXKYTCS
MHOrOYMCJIeHHbe HeOOJIbIINe MJIAHeTKH, Ha3blBaeMble «Ma-
JbIMH 1aHeTaMu». Camas GoJiblnasi U3 HUX HMeeT Iicrepey-
HUK okosio 800 xusomerpon, camasi MaJjeHbKas — OJUH KH-
Jgomerp. K HacTosiuieMy BpeMeHH YUEHble OTKPLLIH y2Ke CBhI-
are 1600 masblx naaHeT, HO JelCTBHTENbHOE HX YHCJIO
JIOJI3KHO OBITh 3HAUMTEJbHO OOJIbILE.

Kak Hu BeJMKH paccTOsIHUS [0 IJIaHET, BCE-TaK¥ OHY BO
MHOTO pa3 MeHblle PacCTOSIHHI, OTAGNSIOIHX Hac OT 3BE3..
Haxe camas Gauskas 3se3ga nouyta B 300 000 pas manbuie
or Hac, 4em Counue. Bioaromaps Takoii orpomHo# yaa-
JIEHHOCTH 3BE&3JBI, KOTOPbIe IIPEACTABMSIOT Co60ll B meficTBH-
TeJbHOCTH TAKHE XKe OTPOMHBle M SIDKHE CBEeTW/Ia, Kak Haiue
ConHie, KaxkyTcss HaMm ciabo CBETSLIUMHUCST OrOHbKAMH Ha
TEMHOM HOYHOM HeGe.

Ckosibko 3BE3g Ha He6Ge? He mywmaiite, uTo Ha HOYHOM
Hefe MpOCTBIM IM1a30M, 6e3 MOMOIIM 3PHTENbHOH TPyOb!, HX
MOKHO HacuurtaTh o4eHb MHOro. He 6osiee Tpéx thicsiu. Ho B
cample 6O/IblIMe H3 3PHTE/IBHBIX TPYO BUIHBI THICSYH MHJI-
JIHONOB 3BE3J.

HecomHenHO, 4TO BOKPYr MHOTHX 3BE3J NBHIKYTCHA HX
CNyTHHKM — IVIaHeTbl, MOJOOHBIE IJIaHEeTaM, OKPYIKaloLiuM
Hame Cousnue. Ho paccMOTpeTb HX B COBpeMeHHBIE 3DPUTeJb-
Hple TPyObl H3-32 yHNaJ8HHOCTH 3BE3] OT 3eM/JM HeBOo3-
MOKHO.

XoTs HAM ¥ KaxkeTcsi, uTo 3BE3ABI HE MEHSIOT CBOEro
B3aUMHOTO PacClOJOXKEHHs], B JefCTBUTEJNBHOCTH 3TO He
TaK. Bce 3B&31b! ABHKYTCA C OUeHb GOJBIIMMH CKOPOCTSMH,
U HX JIBUXKEHHe MOCTENEeHHO H3MeHsleT 3HakoMble HaMm (u-
rypol cospe3nuil. Ho 3TOo NPOHCXOOHT Upe3BbMadHO Mej-
JICHHO ONATL-TAKH H3-3a OUPOMHON YHAJE€HHOCTH 3BE3J OT
3eMJIH.

Ceiiuac TBEpno ycraHosseHo, uTo Haule CodHIe sIBIsieTcs
psANOBOH 3BE3/10H, ONHOH U3 MHOIHX.
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12. KAKOE MECTO 3AHUMAET 3EMJISI BO BCEJIEHHOI1?

pPOUHTAB 3Ty KHHXKKY, Bhl NO3HAKOMUWJIHCH C ABYMSl JBH-

JKEHHSIMH 3eMJIH — OJHOH M3 IUIaHeT, ABUXKYIIUXCS BO-
Kpyr CouiHita. 3eMJist He BBIJEJSCTCS U3 YUC/Ia APYTUX MJIaHeT
HM CBOMMH pa3MepaMH, HH KaKUMU-IM00 OCOGEHHOCTIMH
CBOero JBHXKEHHs, HO OHA 3aMeyare]bHa AJs Hac T1eM, 4To
MEBL BJsieMcs e€ o6uTaTesIsIMH.

Panpiie gogu cudranu 3eMJI0 32 OCHOBY BCEJIEHHOH,
ZyMmas, uto CoJiHlle, ITaHETH U 3BE3/bl BO MHOI'O pa3 MeHble
€& W uTO BCe HeOeCHble CBETWJIA JBHXKYTCS BOKDYT 3eMJIH,
HENOJBUKHO MOKOsIIeHCsT B cepeJiuHe BCeJeHHOH.

STty B3rIALE HAa KCKIIOUMTENBHYIO POJb 3eMJi BO Bee-
JleHHO# HalIh cefe sipKoe OTpaKeHHe U B PeJIUIHO3IBIX KHH-
rax, KOTOpble MHUCAJHCh OYeHb NaBHO, B Te BPEMEHA, KOrja
HayKa TOJNBbKO 3apoxjanach. Tak, Hanpumep, B GubJeiickoit
JiereHzie O COTBOPEHHH MHDa TOBOPHTCS, UTO GOry MPHILIOCH
NOTPATHTh Ha coTBopeHre 3eMsu M eé oburartejeld 3Haum-
TeMbHO GOJIbllle BPeMeHH, UeM Ha COTBOPEHHEe BCeX HeOeCHBIX
CBETHJI, BMECTe B3AThIX.

CoBpeMeHHble HaM HayuyHble B3LVISIABL Ha 3eMJI0 OY4eHb
JlaJekn oT 6n6efickux ¥ APYTuX, NOZOOHBIX UM, PEJHTHO3HHX
CKa30K. Mul 3HaeM, YTO, XOTsl NOMEPeUHUK 3eMJIH U JOCTH-
raer noutd 13 000 xunomerpoB, 3eMJsi HHYTOXKHO MaJja He
TONBKO MO cpaBHeHuio ¢ CoJiHIEM, HO Tak:ke H IO CpaBHe-
HHMIO C HEKOTOPBIMM U3 IIaHeT. Ml 3HaeM, uTO XOTsl 3eMJlio
u ornensier or CosHua paccrodHue B 150 MHIJIHOHOB KHJO-
MEeTPOB, 5TO OrPOMHOE PacCTOSIHHE BO MHOTO pa3 MeHblue
paccTosiHUft mo 3BE3J, KOTOpPBIE B CBOI0O OYepelb HeCpaB-
EeHHO GoJsiblie Hamed 3emuu. MEu 3HaeM, HakoHell, YTO BC2
BO BceJieHHOH: M 3emJus, u miaHers!, 1 ConHue, u 3BE3AH,
HaXOJUTCS B HENPEPLIBHOM ABMKEHUH M H3MEHEHHH.

Taxkum oGpasoM, 3eMJsi HE COCTaBJIfeT OCHOBLI BCeJieH-
HOH, a sBJAETCS ONHHM M3 MHOTOYHCJEHHLIX CIyTHHKOB
sBe3bl — CoJsHIA,— KOTOpad C OrPOMHOH CKODPOCTbIO He-
céress B GECKOHEUHOM MHPOBOM MPOCTPAHCTBE, MOLOCHO IApy-
rAM GeCUHCICHHBIM pacKanéHHbIM IapaM — 3B&3xaM.







