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BBEOEHHE

l_lTO npencraB/aseT coboii  okpyxatomuit Hac Mup? Kax
oH ycrpoeH? Uro Takoe HeGo, 3B&3an? Han stumu
BONIPOCAMH C He3anaMsTHHX BPeMEH 3aAyMBIBAJHCh JIOJH.

HauBHBIMH, COBepIIEHHO HeNnpaBHJbHHIMH OBIIM [epBble
npencrapienus o 3eMmae u HebGe. Jlloau Aymanu, 4To Halia
3eMJ/151 — 3TO camoe GOJBIIOE TeJO BO BCEJEHHOH, UYTO OHa
IJIOCKasl B 4YTO IZe-TO HaxoauTcs «kpad ceera». He6o cuu-
TaJy TBEPIABIM KyNOJIOM, IOKDHIBAIOIIUM 3eMJI0 L0A06HO
OrpOMHOMY KOJTIAKy, U T. I.

IlocTeneHHO HakalIMBAIOMIKMECs 3HAHHS O MHpPe Pa3pyLIH-
JIM 3TH IpencraBieHus. BosHuK/Ia Hayka O HeGecHBIX TeJax,
O BCEJIEHHOH — aCTPOHOMHS], OfIHA U3 CAMBEIX JPEBHHX HAayK.

Bcst meropusi acTpOHOMHH — 3TO HCTODHSL HENPEpHIBHOM
H HeNpUMUPHUMOH GOpPbOBI MaTepHANHCTHUYECKHX W HAeallH-
CTHUECKHX, PeJUTHO3HBIX B3IVISIAOB HAa MHUP.

B 3T0#i HeGOJBLION KHHIXKE MBI pacCKaxeM O TOM, Kak
JIIOIU Ha NpOTSKEHWH MHOIMX BeKOB NO3HABANH BCEJEHHYIO
U 4TO MEI 3HaeM O BCEJIEHHOH B HacToslllee BpPeMs.

. KAK NMO3HABAJIACb BCEJIEHHAM
NEPBLIE NMPEACTABJIEHHS O MHPE

OTHH THICSY JIET NMPOILIA C TeX MOp, KaK Ha 3eMJie NMOsiBU-

JIUCh TepBble JIOAH. B 3eMHBIX CJI0AX, KOTOpHe 06paso-
panuch 150 000 siet nasan, HalleHHl KaMeHHble opyausi, 06-
paGoTaHHBEle pYKOfi MepBOOLITHOTO 9eJI0BeKa.

CypoBoil Obla XKHU3Hb APEBHUX Jiofel. MosHua U TpOM,
8eMJIETPSICEHHs M H3BePXEHHs BYJKAHOB — BCE 3TH IPO3HbIE
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SIBJICHHsT TIPUPOIBI BHYIIAJIU CYeBEePHBIl CTPax AePBOOEITHOMY
YeJIOBEKY.

He yMest npaBu/IbHO OGBSCHUTD SIBJ€HHS NPHUPOIBI, YEJO-
BEeK yKe TOT[a, Ha 3ape CBOeH HCTOPHH, HayaJ MOKJIOHSAThCS
ConHuy Kak GOXKecTBY, KOTOpoe NaéT eMy Temlo, CBeT H
numty. Jlionu, xusline npumepHo 3a 50 000 jer po Haell
9pPHI, XOPOHHJIH MOKOHHUKOB ro/I0BOH K 3amany, JIMIOM K BOC-
xonsmemy CoJHLy.

Jlionu Bupenn, urto CosHUe NOAHHMAaeTCs H3-3a TOpH-
30HTA, JOCTHUTAeT BHICIIErO MOJIOKEHHS H 3aTeM OIIyCKaeTcsd,
CKpPBHIBAsICh 33 TOPH3OHTOM B NPOTUBOMOJOKHOU uacTH Heba.
ITocse 3axona CosHita HeOO NOCTENEHHO TeMHEeT M Ha HEM
nosiBJsIOTCA 3B&31bl. B couetaHnu 3B&3] BOOOpaXKeHUIO APEB-
HEro YesIOBeKA IPEJCTABMISIACH OYepTaHHs (DaHTACTHUECKHX
CYILECTB.

ITo TéMHOMY He6OCBOAY TSIHETCS CBeTALIUHCH TYyMaHHBIH
nosic — Mueunntit I1yrb. B ogHHX MecTax oH WIMpe H spue, B
npyrux yxe u Onennee. Ilonoxenne Maeunoro [lytu cpenu
3BE3]l HeusMeHHO. Kaxercsi, 6GYATO He H3MEHSIIOT CBOEro Imo-
JIOKEHHS] MO OTHOLIEHHIO APYr K ApYyry u 3Bé3mel. Ho ecin
CJIe[UTb 32 IOJIOXKEHHeM 3BE3Jl OTHOCHTEeNBbHO 3eMHBIX IIpej-
METOB, TO yXKe Yepe3 KOPOTKOe BpeMs MOXKHO 3aMeTHTb llepe-
MemieHHe 3BEé3nHoro He6a. HebGocron kak Obl MeAJIeHHO Bpa-
aercs.

C oco6blM BHHMAaHHEM [ApeBHHE JIIOAH HabJiomand 3a
Jlyno#i. OHu 3ameyanu, 4TO NOCJIE HENPOJOJKUTEJIBHOrO Me-
puona Ge3nyHHBIX HOuell Ha HeOe mosBisercs Jlyna. Ona no-
SIBJI€TCS B BHIE Y3KOro CBeTsIerocs cepna H OBICTPO 3a-
xonut. Cepll ¢ KaKIbIM THEM BCE YBEJIHYHBAETCS; C KaMKIbIM
nuém Jlyna saxomutr mnosxe. Yepes onpenenéHHoe BpeMs
JlyHa cTaHOBHTCSI KDYIJIOH; HaCTynaeT NOJHOJNYHHE, BO BpeMsi
Kotoporo JlyHa BuaHa Bcio HOYb. Ilocae nonHonynust JlyHa
NOCTENIEHHO TpeBpAaLaeTcsl B CepPO H B CKOPOM BpeMeHH
coBceM ckpeiBaercd. Hacrymaer cHoBa mepHopx Ge3nyHHBIX
HOue#.

HeBosibHO uesnOBeK 3aiyMbIBaJICs: NOYeMYy BCE 3TO Mpo-
ucxonut? Yro npexacrasastor coboit ConHue, JlyHa, 3Béamnl?
Yro Takoe cama 3emas? Y Jionu OblTanuch OOBACHHUTH He-
GecHble SIBJIEHHS, KOTOpblE OHM HabGJioaJIH.

CosHue u Apyrue HeGecHble CBETHJA, 1O MPeNCTaBIEHUSIM
IPEeBHHX HapojOB, NepeMellaJuCh MO Heby, NpHYéM mnocie
3aKaTa OHH OIJIBIBAJIH 3eMJII0 KPYTOM H C BOCXOJOM HPOJOJ-
aJy JBUTaThCs MO CBOMM HeGeCHBIM NyTAM.
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HauBHBIMY ¥ HeNpaBUJIBHBIMH OBIJIH NEpBhEE MpeacTaBJe-
Hus JoJell ¥ o dopMe Hamed 3eMJu.

JlpeBHHe erunTsiHe CYHTaNU 3eMJII0 MJIOCKOH, OrpaHHYeH-
HOH CO BCeX CTODOH rOpaMH, Ha KOTOpble SIKOOBI ONHpaercs
TBEpAbIH HeGecHbl cBox. BaBusoHsiHe mpeACTaBJsIn 3eMJTo
BHINYKJIOH, OKPY:KEHHOH cO BCex cTOpPOH BOMOH. TBEpmwbLit
HeGeCHBIH CBOJI C NPHUKPEIUVIEHHBIMH K HeMy 3BE3aMH OTHe-
JsJI BONLY, HaXONUBUIYIOCS Hal HHM, OT BOJBI, OKPYXKaloIieH
3emJio.

CmoTpsi Ha HouHoe He6o, JIOOM [NaBHO OOpaTHJIM BHHU-
MaHHe Ha HECKOJbKO SIDKHX 3Be3oo6pasHuX cBeTwsl. OHH

a. M

L]
Bononac

Puc. 1. Ilytb Mapca cpeau 3BE3ax B 1952 roay. Pumckumu
uudpaMu OTMeueHbl MOJIOXKeHUs1 Mapca B pa3iHyHble MeCSLH.

OTJINYAIOTCA OT OGBIUHBIX 3BE3J] TeM, 4TO He 3aHHMAIOT HeH3-
MEHHOTO NOJIOXKEHHSI CPelH HHX, a NepelaBHraloTcsi 1no He6o-
CBOLY M3 co3Be3nusi B cosBesnue. Ilepensurasce Ha doue
3Bé3], CBeTHJa ONHCHIBAIOT Ha Hebe mernum (puc. 1). Muorna
OHH CKpBIBaioTcs B Jyuax CoJaHIa, a 3aTeM BHOBb MOSIB-
Jasitorcsl. JlpeBHUe T'DeKH Has3BaJH 3TH 3BE3ABl «OJyxKIaro-
ILEMHA CBETHJIAaMH» HJIM [J1aHeTaMHM (OT TIpeyecKoro CJoBa
«IIaHao» — Gayxpaaio). Takux miaHeT OBUIO H3BECTHO MSATh.

Haponn! npeBHOCTH AaBasu IVIaHeTaM Das/MuHble HasBa-
Hust. ONHAKO YTBEPNHJIHCh 32 HUMH HMEHa TIPEKO-DHMCKHX
6oros: Mepkypuii, Benepa, Mapc, IOnurep u Catyps.



IBe maaneTsl — Mepkypufi u Benepy — MOXHO BHIETH
TOJIBKO yTPOM HJIH BedepoM Hepajeko oT Comnua. ITostomy
cusiomas rojayoosaras BeHepa Onlia HasBaHa «BeuepHei»
AN «yTpeHHeH» 3Be3nofl. bansocte Mepkypus k Conumy
0cOGEHHO 3aTpyaHseT HaOJIONECHHS 338 HUM: OH GBICTPO CKpBI-
BaeTcsl B COJHEYHBIX Jydax. Tpu Apyrue miaHeThl — KpacHO-
BaTbiii Mapc, xearoBaThle IOnutep B CaTypH — MOXKHO BH-
JleTb ¥ Houbio BHasteke ot CoJaHua.

Ilepememienus: miaHeT no Hefy OOBACHUTL B TO BpeMs
He MOTJIH.

JlpeBHue JIIOMM CYUMTAJIH, YTO BCSIKOe HeOoGBIUHOE HeGecHOe
siBJIeHHe Npe/iBelllaeT HecyacTbe Ha 3emJle: BOHHEI, HaBOAHe-
HHS, CMepThb npaBuTeneil. Takne mpencTaBjeHHs TOPOIUIH
JIKEHayKy — aCTPOJIOTHIO, KOTOpas 3aHHMaljach <«Npeacka-
3aHUAME» OYAYILero Jiofefl Mo MOJNOXKEHH!O HAa Hebe MJaHeT.

Boabmoit ctpax y Jironeil BbI3BIBadH «HEOOBIKHOBEHHHIE»
HeGeCHBIE SIBJIEHHS] — COJIHEYHBle W JIYHHble 3aTMEeHHs, IOSB-
JIeHHe KOMeT, «Najalouiie 3BE31bl» — MeTeOpHl.

Hanpumep, B sicHbIi NOroxuifl HeHb COJNHEUHBIH CBeT
BIpPYT HauMHaeT mocreneHHO ocjaabeBaTb. CosHue BcE Goiee
i GoJiee 3aKphIBAETCSl KAKHM-TO YEPHHIM KDYroMm, IOKa He
nokpoercss uM cosceM. Hacrtynaer teMHOTa, ¥ Ha Hebe MOsB-
JsoTcs 3B€3nbl. Bokpyr sarmuBmerocs CoJiHIA njaMeHeeT
ayuncroe cusHue. Yepes nekoropoe Bpems kpait ConHua mo-
KasblBaeTCsl BHOBb, UEPHBEIl KPYr TOCTENEHHO CHOJI3aeT, H
CoJHlle CHSIET MOmpexHeMy.

Habaionennss HebGeCHBIX CBETHJ YCHJIMJIHCH, KOraa de-
JIOBEK Mepellés K 3aHATHIO CKOTOBOJCTBOM H 3eMJeNesHeM.
Jlionu 3aMeTwsH, UYTO HEKOTOphle HeGecHble SIBJIEHHSI yepes
onpenenéuuplii cpok mnosropsiorcs. C 3THMH SIBJEHHAMH
CTaJH CBS3BIBATD HAyajJo NPOBeNeHHs CelbCKOXO3sHCTBEeH-
HBIX pa6oT. Hauanuch nocTosiHHblE HaOJIONEHUS IBHXEHHA
HeGecHblX Tesa. B Kurae, nanpumep, Takue HabJioNeHHS Be-
JIMCH elé 3a MOJITOPH THICSYHM JieT A0 Hamell spul. 3aHuMa-
JIHCh HaG/IOfeHHsIMH HeOeCHBIX $IBJEHHI OGBIYHO CJyXKHU-
TEJIH XPaMOB — JKpelbl, TaK KaK He(6O CUHTANOCh KHUJIHIIEM
60roB.

B KaxmoM eruneTrckoM H BaBHJIOHCKOM XpaMe C MOMOIIbIO
aCTPOHOMHYECKHX HHCTPYMEHTOB BeJHChb HabJroleHHs Hebec-
HBIX CBeTWJ. VI3BecTHO, HampuMep, YTO B XpaMe eTHIETCKOro
6ora Coanua Pa B crmeumanbHBIX TaGMHLAX Kpeusl pery-
JapHO orMmeuanu AsuxKenue CosHua u miader. )Kpelwl Ha-
YUYUJIHCh COCTABJAATb KasleHJapH, Onpeie/saTb Hayajo Bpe-
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MEH roja, MpeACKasblBaTh BPEMSl COJIHEUHRIX M JYHHBIX 3a-
TMEHHUH.

Bosick moTepaTs BJacTh Han JIOALMH H MOKOJMeGaTh Bepy
B DEJHTUIO, Kpelbl XPaHHJH AaCTDOHOMHYECKHE 3HAHHS
BTaliHe, MOAmep:KuBasg cyeBepuss B Hapome. OHH TOBODHJIH,
4yTO HeGecHBle CBeTHJa — 3TO MOryude GOXKecTBa, KOTOphie
COTBOPHJIM MHUP H HMEIOT BJIACTh HaJ[ UeJIOBEKOM.

[TocrosiHable Ha6/OfeHHA HeGa, COCTaBJeHHE INEPBHIX
aCTPOHOMHUYECKHUX TabJul, cTpeMJieHHe OGDbACHHTL HeGecHbie
siBJleHUs1 GBLIM NEePBHIMH IaraMi YeJOBeKa HAa MNyTH K IO-
3HAHHIO BCEJEHHOH,

KAK OBDSIACHSAJNHN CTPOEHHUE BCEJIEHHON
JAPEBHUE TPEKH

Hacenenne ppeBuero Kurasi, Erunra u BaBuionuu sanu-
MaJIOCh B OCHOBHOM 3eMJieJielieM, MO3TOMY HaOMIONeHHsT He-
6ecHBIX TeJ NPOBOJMJIUCH IVIABHBIM 06pa3oM MAJS TOro, YTOGH!
yCTaHOBHTb Hayaslo BpeMEH roja, pas/imBa pek, ceBa, c6opa
ypoxas. [IpaBunbHbIH, GAU3KUH K HalleMy KajeHIapb, T. €.
NpaBuJa JeTOCUHC/ICHHS U ONpeAeeHusT BpeMEH roma, GbLI
BBeEH BrepBble B Kurae B pesysbTaTe TIIATeNIbHBIX Ha6Jii0-
JleHUH HeGecHBIX SIBJIEHHH.

Bo Bpemsi GoblinX KapaBaHHBIX M MOPCKHX IEPEX0J0B
JIOJY O 3BE3JaM HAYUYWIHCh ONpelNeNaAThb HalpaBJeHHe B
nytd. OCo6eHHO LIMPOKO TakKHe ONpefesteHHs] MPOBOIUIUCH
B npeBHell I'pemun, pacnojioxeHHoN Ha BajkaHckom mnoJy-
octpoBe. [IpuponHble ycsoBHSI 5TOH NPHUMOPCKOM CTpaHBl —
MHOXECTBO OCTPOBOB M 3aJMBOB, ILIOXHE CYXONYyTHHIE 0-
poru — cueqanu eé xurejledl XOpOLIUMH MOpeNJaBaTelsiMH.
Jnist roprosau ¢ EruntoM, a Takxke AJid 3axBaTa GoraThix KO-
JIOHHH rpekn coBepiiasu nyremectBusi no CpenuseMHOMY,
MpamopHomy, Orefickomy u UépHoMy Mmopsim. [lanékue Mop-
CKHe MyTeIlecTBHSl TpeGOBaJM OT MOpeIJaBaTeled yMeHHUs
TOYHO ONpEeNeJATb CBOE IOJIOXKEHHe Ha MOpe mo 3BE3maM H
Coumuny. ITosTomy acTpoHOMHUecKHe 3HAHHS ePECTaNH GhITh
JOCTOSIHHEM OJHHX TOJIBKO JKPELOB.

I'peveckue MBICIHTENHN BHEPBBble BHICKA3add MpAaBUJbHLIE
Joragk#d O GeCKOHEYHOCTH BCEJIEHHOM, O IBHKEHHH 3eMJiH,
0 TOM, YTO BO BCEJIEHHOH MHOTO MHPOB, NOROOHBIX 3emJe,
u ap.

JlpeBHerpeueckuit ¢punocod Apucrapx Camocckuit (IV—
III Bex mo H. 3.) 3a 18 croieru#t mo KomepHuka BhicKasal
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MEICJIb O TOM, 4TO 3emus aBHiKercs Bokpyr CoJslHIIA U BOKPYT
cBoefi ocH. OH yTBep:KIaJ Takxke, 4TO PaCCTOSHHe 3BE3H OT
3eMJId HAMHOrO GOJIbIIE HHaMeTpa TOrO Kpyra, o KOTOPOMY
3emss o6pamaerca Bokpyr CoJHIA.

BrickasbiBaHHst ApHCTapXa HAcTONLKO INOPasHiH COBpe-
MEHHHMKOB, YTO HX CUHTa/JH HEJeNocTblo. ApDHCTapX ObLI
ocMmesiH, 06BUHEH B 6e360KHMM M H3THAH M3 POJHOH CTPAHBL

3uaMeHnuThll punocod apesHeit 'peunn Hemokpur (460—
370 rr. 10 H. 3.) MPaBUJIbHO CUHTAJ, YTO 3BE3JH — 3TO Hané-
KHe cosHIa, a Mueunnldi [1yTb — cKOmieHHe BEJHMKOTO MHO-
JKecTBa 3BE3.

JlpeBHerpeueckue yd4é€Hble BBICKa3ajJdl Ba)KHEHINYIO [
Pa3BUTHs aCTPOHOMHH MBICJIb O TOM, 4TO 3eMJst — 1ap, CBO-
60ZHO BHCAMHUI B IPOCTPAHCTBE.

I'peuecknit yuénnii Apucrorens (384—322 rr. no H. 3.)
NPHUBOAMJ yGeluTesIbHBIE JI0Ka3aTeJbCTBA IMAapo06GPasHOCTH
Semin. OHAM H3 TAKHX JHOKA3aTeJNLCTB GBI TOT O6LIEH3BeCcT-
HHIH (DaKT, 4TO yXOAsHil B MOpe KOpabJb Mo Mepe yAasleHHs
or Gepera Kak Obl ONMycKaeTcs NMOJ TOPH30HT: CHayajda CKpHI-
BaeTCs1 KOpNyc KopabJis, a 3aTeM ero MauThl.

JlokasaTeabCTBO 1Iapoo6pasHOCTH  3eMJH  TpedecKHe
acTpOHOMBl BHJAENH M B JYHHBIX 3arMeHusix. OHH, Kak H
acTpoHOMBI npeBHero Kuras u BaBunoHuu, cuuranu, 4To JyH-
HBle 3aTMEHHs] MPOMCXOAAT TOrAa, Korna Jlyna mnomajgaer B
TeHb 3emsd. Kpasi aTOH TeHH Bcerga HMeIOT KpYIVible ouep-
tanud. Ho Takylo TeHb MOXKeT AaTh JHIIbL LIap; 3HAYUT,
3eMJss — mapoo6pasHoe TeJso.

Cunras, uyto 3emns — map, rpedyeckuil yuéunlii dpaTo-
cen (276—196 rr. 10 H. 3.) onpenenuT NIHHY €€ OKPYKHO-
cTH ¥ nonepednuka. Kak oH 910 crenan? 3Has, 4TO BO BCeX
TOYKaxX Ha OJHOM MepHIHaHe NOJJeHb HACTYNaeT B OJHO H TO
xe BpeMs, dparocen BHOpaJ ABa ropofa — AJeKCaHAPHIO,
rxe oH xuJ, # CHeHy, pPacNOJOXKEHHYIO NPHOGIH3HTENbHO Ha
onHoM Mepunuane ¢ Aunekcauugpueii. B Cuene 22 Hions, B
JeHb JIeTHero coJiHuectosiHus, COJIHUE B MNOJIEHb CTOHT
npsIMO HaJ roJoBo — B 3eHuTe. B Asekcanapuu xe B 3TO
BpeMsi OHO OTCTOHT OT 3€HHTA Ha HeKOoTophlii yroa. C rmo-
MOLIbI0 H306PeTéHHOro uUM mnpubopa IpaTocheH H3MepHl
atot yroa. OH okasaJcsl PaBHBIM 7!/5 rpanyca, T. e. /5 mosu
OKPY2KHOCTH (B okpyxHocTH 360 rpazycos). TakuM oGpasom,
paccrosune Mexnay CueHoit u AJsekcanapuefi cocTaBJsIO
/50 9acTp BCEro 3eMHOTO MepHAHaHA. 3Hasi PACCTOSIHHE MEXK-
ny Cuenoit m Asekcanjapuell u yMHOXHB ero Ha 50, Dparo-
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ced BHIUMC/NJ JTHHY BCeH OKDYKHOCTH 3eMHoOro mapa. OH
MOJIY4HJI Pe3yJbTaThl, OUeHb OJIM3KHE K HCTHHHBIM.

OpHako HapsLy ¢ 5THMH NPaBHJIBHBIMH BBIBOJAMH IIHPO-
KOe pacnpocTpaHeHHe B apeBHell ['penum mnoayunmsia Hempa-
BUJIbHAS IeOllCHTPHUECKAsi CHCTeMa MHPO3JaHHs (reo — mo-
rpeueckd 3eMmJjsl). 3eMJs CYHTa/laCh HENOJBHKHOH M Ha-
Xopdilelica B LeHTpe MHpa. Bokpyr Heé no cdepam, mapam
UMY Kpyram o6pallaioTcs ¢ PaBHOMEPHOH CKOPOCThbIO BCe
HeOecHbIe CBETUJIA.

I'peveckne yuéHble CYMTAIH «COBEPIIEHHBLIM» BCSIKOE PaB-
HOMepHOe KpyroBoe npriKeHue. Tak kak Bcé HeGecHoe /s
HHX OBIIO «COBepUIEHHO», TO OHH W HoJaralid, 4To HeGeCHble
CBeTHJIa JBHXKYTCSH paBHOMepHO no kpyry. OmHako HaGio-
JleHus mokaseiBasaH, yto ConHue u JlyHa JBHKYTCS HepaBHO-
MEpPHO, a IJIaHeTH Jaxe ONHCBLIBAIOT CJAOXKHBIe neTan. Jlis
OGBbSICHEHHST CJOXKHBIX BHIMMBIX NyTeil HeGeCHBIX CBETHJ Ma-
tematuk EBnokc Kumpckuii (okomo 408—355 rr. o H. 3.)
cuntast, uro CoJHIE OPHUKPeNVIeHO K paBHOMEpPHO Bpaliaio-
melics cdepe. B cBowo odepens sra cepa ckpenseHa co
BTOPOH, Bpamalouieics Tak:Ke paBHOMEPHO, HO C HEKOTOPOit
Ipyro#i ckopoctbio; Bropasi cdepa cBsizaHa C TpeTheil.
Connue, no cxeme EBokca, coBeplago TpH pPaBHOMEPHBIX
KPYroBhIX ABHxKeHHs. UTOOBI OOGBACHHTL NBHMKEHHs ILIAHET,
Esnokc BB&1 mo 4 cBA3aHHBlE ApYr ¢ ApPYyroM cdepsl, U T. A.
Mopenr mupa EBnokca comepxana 26 cdep, He cuHTas
chepbl «HENOABHIKHBIX» 3BE3N.

PasBuBasi Bsrisanel EBnoxkca, Apucrotesp yuua, 4TO
3eMast oKpyxKeHa psiaoM cdep, BCTaBJEHHBIX OJHAa B APYTYIO.
Uro6bl HOOUTHCS IOJHOrO COOTBETCTBHS MEXKAY MOMEJbIO
mupa EBnokca ¥ BHAMMBIMH ABHXKEHHSIMH CBeTHJ, ApHCTO-
Telb YBeJHYHJ KojaudyectBO cdep mo 56. Henmomsmxubie
3Bésnnl uMesnu onuy chepy, a Coanue, JlyHa u niaHeTsl —
cucreMbl coep. 3a chepoil «HemoABHKHBIX» 3B&3n Apucro-
TeJIb TOMECTHJ «NIEPBOJBHraTeNbs, KOTOPHIH IKOGB! IPHUBOIHI
B JBUXKeHHe BCe cdephl.

Cdepnl cocTosiid, N0 MbICJTH ApPHCTOTENS, U3 NPO3PaYHOro
TBEpJOro BellecTBa.

Ator ¢unoccd cuuragd, uro HeGeCHOe BEYHO M COBEp-
IIEHHO, 3eMHOe e TJIEHHO M HeCOBepIUeHHO.

B nganbueiimem reoueHTpuueckass cucrema EBpoxca —
ApucroTesnisi coBeplIeHCTBOBa/lach ADYTHMH Y4€HBIMH JpeB-
Heit I'peunu. Cdepnl 6biin 3aMeHeHHl Kpyramu. HawuGo-
Jee TOJHO 3Ta cucTeMa Owlia paspaboTaHa acTPOHOMOM
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IMronomeem, xusummm Bo Il Beke H. 3. ITronomeil moctpoun
HOBBlE OUE€Hb CJIOKHEIE CXeMbl [BHXKEHHsl [JIAHET W COCTa-
BUJ TabaHIB, NO KOTODHIM MOXHO ObLIO ONpenesuThb
NOJIOXKeHHe MJjaHeT Ha Hebe 115 J0GOr0 MOMEHTa BpPEMEHH.

[leonenTpnueckass cucrema Mupa Oblia HenpaBHAbHOH
B CaMoOii CBOeH OCHOBe, HO OHa I03BOJIfAA BBIYMCJASAThL MOJO-
xenua CousHua, Jlyusl B naaHer, 4To 6bI0 HEOGXOAUMO A5
Mopernyiapauus. OHa He NPOTHBOPEYHNA DPEJIUFHO3HBIM yye-
uusim, [lostomy B najbuefilzeM 3Ta cHCTeMa MNOJyuW/Jaa He
TOJIbKO IUIHPOKOE pacnpocTpaHeHne BO MHOTHX CTpaHax, HO
M Hamwla pPeBHOCTHOrO 3alllATHHKA — XPHCTHAHCKYIO pe-
JIUTHIO.

YTO AYMAIJIN O HEBE B NEPBbIE BEKA HALIEN 3Pbl

XpucTuaHckas peaurust Bo3HHKJIAa B EBpome B Hauase
I Beka nameit spbl. K sTomy BpemeHu pafoBiameiabuyeckast
Pumckas umnepusi, noxopusiuas ['peunto, Eruner u muorue
Ipyrue CTpaHbl, mepekuBaja rayGoku#i ynagok. Omycrole-
HHUS, BbI3BaHHBIE GecnpepuiBHbIMH BOHHAaMH, OOHHILAHHE TPY-
JIOBBIX MaccC, MHOTOUYMCJIeHHble BOCCTaHUs paboB, HaKOHel, HX
He3aHHTepecoBaHHOCTb paboTaTb Ha 3KCMJIyaTaTOPOB, MpH-
BeJM XO351HCTBO CTNaHBI K MOJNHOH paspyxe.

Cenbckoe x03aicTBO, pemécsa, TOProBjas HaXOIWIUCh B
ray6orkom ynaake. [losokenne TpynoBeix macc 6bl10 Kpaii-
He TaxéabiM. Bor nouemy xpuctnanckas penurus, obe-
maBiasgs Npuxox OCBOOOLUTENs1 HApOZa OT CTPajaHHil H
HVXKIBI, HallJla ILIMPOKOE pacrnpocTpaHeHHe Cpein yrHe-
TEHHBIX.

dxenayaraTtopckue kjaccel Pumckofi mMmnepuu, onacasach
o6benuHenus paboB, CHauasa noseiu 6opLOY € XpUCTHAH-
cTBoM. OnHAKO OYeHb CKOPO OHHU OOBABH/IM XPUCTHAHCTBO
rocnoAcTByomeld penuruel. Beab XpUCTHAHCTBO TNPH3BIBAJO
K TepneHHI0 M MOKOPHOCTH Mepell HYXKIOH H CTpalaHHAMH,
ofeuasi pagocTb M cHAcTbe JHLIb NMOCAe CMEPTH.

CayxXuTenn XPHCTHAHCKOH UEPKBH IOBEIH IKECTOKYIO
60opb0y C A3BIUECKHMMH DENUTHAMH JApeBHero mupa. B 1ol
60opb0e YHHYTONKAIHUCL BCe JOCTHIKEHHS JpeBHerpeueckoi
KyJbTYPbl U HaYKH.

Xpucruanckie aHaTHKH YHHUTOXKAJIH XpaMbl U CTaTyH —
3aMeyaTe/ibHble NPOM3BEACHUS aPXHTEKTOPOB M CKYJAbIOTOPOB
npeBHell ['pern. OHU COXKIJIM YACTh 3HAMEHUTOH GHOIHOTEKH
B AsexcaHzapuu, rae 6b10 COOPAHO OKOJIO MUJIJIMOHA PYKOMH-
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cefl gpeBHerpeueckux yuéHnix. [TonoBuna pykonuceii norubsaa
B OTHE.

«Ilocne Xpucra MBI He HyXJIaeMcsl B HayKe»,— NpOMNO-
BENOBAJH «OTIBI®» XPHCTHAHCKOHA ILepKBH. 3eMHAas KH3Hb
yesj0BeKa, FOBOPHJH OHH, 3TO JIHUIb MEpPeXOf K KHU3HH 3a-
rpoGHoil, K BeuHoMy OJ/1a:KeHCTBY JMJs NPaBeIHHKOB U
CTpPaIlHBIM MYKaM [JIsl TPEIIHUKOB 3eMHOe CYIIeCTBOBaHMe
JOJI3KHO OBITb [OCBSILIEHO MOCTY W MOJIUTBE.

YueHne o cTpoeHHH MHpa NepecTasno pa3BuBathbed. [Toay-
YW LHPOKOe TfpH3HAHWe BaBHJOHCKHE H €runerckue Je-
reHIbl O COTBOPEHHH MHPA, KOTOPble BOLLIH B CBSILIEHHYIO»
KHUTY HylleeB W XPHCTHaH — OHOMHIO.

[lpu3naBanuch JHIUb Te€ COUHHEHUS, KOTOPHIE MOJHOCThIO
COOTBETCTBOBAJIH «CBSILIEHHOMY» NHcaHuioo. TakuM JKeHayy-
HbIM TpousBeneHneM Obla kKHHra moHaxa Koswbmbl Mumuko-
miescta «XpHUcTHaHCKas Tonorpadus BCeJeHHOH, OCHOBAH-
Has Ha CBHIETEJbCTBOBAHHSAX CBALIEHHOTO NHCAHHS, B KOEM
He /103BOJSIETCS] XPUCTHAllaM COMHeBaTbCsi». B 3Tofi Kuwure,
nanucanHoil 8 535 rony, rosopuiock: «Bce cBetuna cospaubl
IJI TOro, uTOGHl YNpaB/siTh NISIMH H HOYAMH, MECAlaMH o
roflaMi, a NBHXKYTCSI OHH He BCJENCTBHE [BHKEHHS Heba,
a noa BJHAHHEM OOXECTBEHHbLIX CHJI M CBeTOHocua. Bor
COTBODHJ aHTeJoB, Kalbl OHH eMY CJAYXKHJIH: ONHHM MOBeJes
nBurath Bo3ayx, npyrum — Cogsue, TpeTbuM — JlyHy, yer-
BEPTBHIM — 3BE31bl; HEKOTODLIM [OBeJe] CKONJATh objaKa H
[POHU3BOAHTbL HOXKAbY.

Bcesennas, no onucanuio Kosbmel MHavuKonsescra, npen-
craBisieT co0Ofl Heuro BpOAE OrPOMHOr0 MNPOAOJArOBATOrO
llMKa: HHO slMKa — 3eMJs, a kpblka — HeGo. Heno-
NBHKHOE He0O COCTOMT W3 TBEPIH, 110 HEMY aHreJsbl IBHraioT
neGecHble cBetusna — Couxue, JlyHy u naanersl. Breime neGa
PaCrosIoKeHO «LapcTBo HebGecHoes — Ooxbe xuauute., He-
Oecuble cBeTH/IA 0OpalLaAlOTCsi BOKPYr OOJBIIOH TOPEL, TO
CKPBIBASCh 32 He€, TO BHOBb MOSABJSACD.

Counnenne Kosbmbl MuaukonsescTa BroJiHE COOTBETCTBO-
BaJI0 «CBsiIleHHOMY» nucaHuto. OHO 3aluuIano npelo Goxe-
CTBEHHOro MpoucxoxkaeHus mupa. [TosTomy «OTHBI> HEPKBH
N0JIb30BANUCh 3TOH KHHMOf Ha MpPOTSIKEHHH psifa CTOJETHH
J/1s1 60pbOBI CO B3rJIsiZaMH, NPOTHBOPEYAIUMH DEJIHIHH,

XpHCTHAHCTBO, IHPOKO pacrnpocTpaHuslieecs B EBpore,
HaJIOJIIO 3aTOPMO3MJIO PA3BHTHE HAYKH O CTPOGHHH H Da3BH-
THH BCEJIEHHOW, HA MHOTHE BeKa 3aKPENH/IO HEeBeDHOe, peJiH-
FHO3HOe MpeJCcTaBleHne O MHpe.
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ACTPOHOMMS ¥ APABOB U B CPENHEN A3HH

B VII Beke 6dmbiuyto uacTb mnobepexnbsa CpeanseMHOro
MODsl 3aBoeBaJsi¥ apalbl, NPHHECIIHe B NMOKOPEHHBIE 06JacTH
CBOIO, MaroMeTaHckyio pesuruo. B 691 rogy 6bia 3axsa-
ueHa Aunekcauzppus. Boxab apatos Omap npuKasaad CXKeub
Bce pykomucH Ausexcanapuiickoii 6ubsnorexu. [Ipu stoMm, 1o
npefaHuio, OH BOCKJHMKHYJ: «Eciu B 3THX KHHrax comep-
JHUTCS TO 2Ke, YTO HAlHCAHO B KOpaHe'!), TO OHM H3JIHIIHH;
eC/IM XKe OHM NPOTHBOpedaT KopaHy, TO OHU BpemHbl. Ilo-
3TOMy B 00OHX CJydasiXx HX CJAeLyeT CXKeuby.

MHorue Hapojiel, NMOKOpEHHBle apabamu, OBLIH HOCHTe-
Jamu 6osiee BHICOKOH KYJBTYPEL, YeM HX 3aBOeBaTedd. ITa
KyJbTypa OKasaja BJHsHHe HAa apa6oB. OHHM CPaBHHTENBHO
ObICTPO HAYaJK yCBAMBATh JOCTHKEHMS ApeBHell Hayku. Oco-
6eHHO CHJBLHO HHTEpecoBasNH apalCcKHX YU&HBIX TPYHAbl IpeB-
HerpeyeckKux acTPOHOMOB.

Janéxue BoeHHBIE MOXONBI, TOPrOBJIA, CBSA3aHHAs C Iepe-
XOJlaMH yepe3 OrpOMHbIe IPOCTPAHCTBA HAa Cylle H MOpe,
Tpe6OBaJK yMEHHS] XOPOIIO OPHEHTHPOBATECS MO HeGeCHHIM
cBeTHJaM. DTO B CHJBHOH CTEMeHH COACHCTRBOBANO Pa3BUTHIO
acTpOHOMHMH, KOTOpasi cTajga y apabGoB OXHOH M3 HauGosee
pacnpocTpaHéHHBIX HayK.

Crosuua apa6os Barnax npeeparuiach B LEHTP HayuHOH
JleaTeNIbHOCTH. 31ech paGoTalu MHOTHe y4éHble M3 MOKOpEH-
HbIX CTPaH; CBOHM COYMHEHHs] MM IPHXOLMJIOCh MHCATh MO-
apabeku.

B VIII—IX Bekax Oblnu nepeBefieHs! Ha apabekuil A3bIK
Tpyabl Apxumena, Apucrorensd, [ItonoMes u Apyrux yd4éHbIX
npesHeit I'peunu. B xoHue IX Beka Obli nepeBenéH GoJbLIOLT
Tpya [lrosomes, cocrosmuit u3 13 TOMOB, B KOTOPOM H3Ja-
rajiuch BCe BaxKHeHIlIHe JOCTHIKEeHHUs JPeBHerpeyecKHx acTpo-
HOMOB. DTO COUYMHEHHEe BOLLIO B HCTOPHIO NoJ apaGCKUM Ha-
3BaHHEM «AJibMarecrs.

Bo muorumx ropofax GBIIH HOCTPOEHBEl ACTPOHOMHUYECKHE
oGcepBaTopur I/Is HaOMmoneHns1 HeOeCHBIX CBeTwa. ApaGckue
aCTPOHOMBI YTOUHHJIH JaHHbe TIPEYeCKHX YUYEHBIX O JBHXKE-
Huu Counna, JIyHel U nuaHet, 6ojee TOYHO ONpPENETHIH pas-
Mepbl 3eMHOro Iapa #u T. A.

Onnako pacuser apaGCKOH HayKH MPONOJIKAJICS HELOJro.
B XI Beke y apaGoB pacmpocTpaHW/IOCH yueHHe «Cydusm»,

1) KopaH — cBslllleHHass KHHra MaroMeTad,
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COBEpIIEHHO OTpHIaBIlee Hayky. Pa3Butue acTpoHOMuH
npuocTaHoBuiIochk. Hawanuce roueHus npotus ¢uiocodos u
YU€HBbIX, HayuHble KHHTH CXKXHra/juch. DTO MPHBEJNO K TOMY,
uyTo apaGckas HayKa He MOJyvnsa B JaJjbHEHIIEM CaMoCTOs-
TeJbHoro 3HaueHns. Ho uepes Heé esponefickue Hapoiml
CYMeJI O3HAKOMHUTbCS C JOCTHKEHHUAMH ADPEBHUX y4EHBIX.

B X—XV Bekax acTpoHOMHSA MOJydaeT LIMPOKOe Pacmpo-
crpanenue B crpanax Cpenne#t Asum. 3gech nporekana nes-
TeJIbHOCTh BEJHKHX Y4&HBIX TANKHKCKOro H y30eKCKOro Ha-
ponos — Bupyun AGy-Paiixana (972—1048 rr.) u YayrGeka
(1394—1449 rr.). B Asepbaiimkane pabotand Yy4éHBIH
Hacup-9anun (1201—1274 rr.).

BupyHu Obl1 ONHHM H3 KPYMHeHUINX Y4Y€HBIX CpeJHeBe-
KoBbsl. OH 3aHMMaJICl acTPOHOMHMeH, MaTeMaTHKOH, reorpa-
tueit, MmuHepaJsoruefi, ucropuel, gurocodueir. Ho mobumoit
ero mayxo# Gblja actpoHoMus. PaspaboranHnblii Bupynu me-
TOH OMNpeneJieHHst pa3MepoB 3eMJIH, OPHTHHAJIbHBIE METOAH
onpeneyenus reorpadHuyecKux HOJAFOT H IIMPOT SBHJHUCH
KPYIHBIM BKJaJOM B pa3BHTHE acCTPOHOMHM H reorpadHu
cpenHeBekoBoro Bocroka. YuéHblif BbICKa3aJ MHOIO HHTepec-
HbIX MbICJell o ABr:keHun 3emau Bokpyr CojHua, 06 okpacke
3eMHOH TeHH, HabJlopawolleficds INpH JYHHOM 3aTMEHUH,
0 paccBeTe H CyMmMepKax M Ip.

Dupynn coszgan psi HOBBIX aCTPOHOMHYECKHX HHCTPYMEH-
TOB M HalIALHBIX nocobui. Ero Tpynamu B TeyeHHe HECKOJb-
KMX CTOJIETHH TMOJIb30BaJHCh Ha DBoCTOKe KakK OCHOBHHIM
yueGHUKOM [0 aCTPOHOMHH U reorpaduu.

Bupynu Bén HenpumupuMmyio 6opnby c¢ cyesepusimu. Pe-
JINTHO3HBIM OOBSCHEHHSIM SBJIGHHH NMPUPOABI YUEHBIH MPOTH-
BOTMOCTABHJI MeTOJ, HayYHOT'O H3yUYeHHUs.

He meHee 3ameuartenbHbIM acTpoHOMOM Obln asepbaiin-
auckuif yuénbii Hacup-Oamun. B oxpecrHocTsix ropona
Mapare o nocrpoun oOMmIHpHYIO 06CepBaTOPHIO C HHCTpY-
MeHTaMH GOJIbIIOH TOYHOCTH. YU&HBbIH NpOJenaN OrpoOMHYIO
pa6oTy: BMecTe CO CBOMMHM yYeHHKaMH OH MepeBés Ha asep-
GalimxKaHCKuil 361K BCe OCHOBHBbIE aCTPOHOMHYECKHEe H MarTe-
MaTHYecKue TpyAbl JpeBHerpeueckHx yuéueix. Ha ocHoBe
HaOmoneHUl HeOeCHBIX TeJ OH COCTaBM/ HOBblE IUIAHETHBIE
Tabauupl, INOJyunBIIMe HasBaHue «MIbXaHCKHX». DTUMH
TaGauIaMU T0Jb30BAJNHCE YYEHBIE-aCTPOHOME! BocToka B Te-
YeHHe JOJIroro BpeMeHH.

Hwmsa Boigatonierocs y36ekcKoro acrporHoMa yayr6eka o
[paBy BOULIO B HKCTOpPHIO MHPOBOH Hayku. OH cocraBuJI
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6oJiee TOUHbIe 3BE3AHBIE TAG/IHLBL, B KOTOPHIX ONpeAesu To-
soxenne 1018 HenoaBXKHBIX 3Bé3A. Habmonenus Ynyr6exa
OTJIHYAJINCh TAKOH TOYHOCTBIO, YTO MO3JHEEe Yy HEKOTOPHIX
YyuéHBIX BO3HHKJ/JIO COMHEHHE B MNOMJHHHOCTH Tabaul W B ca-
MOM cylliecTBOBaHHHM YJayr6eka. Ho apxeosorn ob6Hapy:Kuiu
6,113 CamapkaHia OCTaTKH TpaHAMO3HOH aCTPOHOMHYECKOMH
o6cepBaTtopuu. BblIo nokasaHo cymectBoBaHue B Camap-
KaHje B nepsoil nosiosuHe XV Beka 3HamMeHHTOH o6GcepBaTo-
pun Yayr6exa.

Bo Bcém mupe He ObLJIO aCTPOHOMHYECKHX OPHGOPOB, KO-
TOpble MO CBOMM pa3Mepam MOMH Obl COMepHHYaTh C rpaH-
JHO3HBIMU MHCTPYMeHTaMHu obcepBaTopus Yayréeka.

Pa6oTsl apabckux M cpegHea3uaTCKHX acTPOHOMOB MOA-
TOTOBHJIM JajbHelline ycrnexH B NO3HAHHM BCeJEHHOMH.

ACTPOHOMHS B EBPOMNE B CPENHUE BEKA

[lnu ronel, U XKU3HBb NpenbABISAAA HOBblE, BcE Gosee IIH-
poxune TpeGoBaHHS K H3ydYeHHIO BcejieHHOH. YesoBeka yxe He
Morja yIOBJeTBODHUTb Ta KapTHHA CTPOEHHS MHpa, Kakoi
yuuaa penurusd. Pocia mupoBas TOpProBJisi, CBsi3aHHasi C Or-
POMHBIMH CYXOHNYTHbIMH M MOpckumu nepexomamu. OnpHako
B eBpoOneickux cTpaHax B TeyeHue IX-—X BexkoB mapusa noJ-
HeHWIHA 3acTOil MbIcAH. JIHlIb HeMHOrue MOHaxH, Hanbo-
Jnee o6pa3oBaHHBIE JIOAW TOr0 BpeMeHH, OBIIM 3HAKOMBI
C TpyZaMH apabCKHX, a 4epe3 HHX M JPEBHErpevyeckHx
yu8HEBIX.

Bosee nonnoe mpeacrasienne o Tpynax ApHcTOTENs H
Ilronomess 3anapnas Espona mnosyunsia B XI Beke. dromy
croco6CTBOBANM TaK Ha3biBaeMble KPECTOBBbIE MOXOABI 3anaj-
HoeBpomneifcKuxX peiiapeil, ycrpemusiuuxcs Ha Bocrok rpabuts
poratele apabCckue ropoma MojJ MPenjoroMm 0cBOOOKIEHHS
«rpoba rocrnoHst», KOTopblil HaxoarJaCs siKoOwl B [Tanecruie.
Bosbinoe BausHHe Ha eBpofelickHe Hapoabl OkasbiBaja
Takxe KyJbTypa apabckux rocynapcrB [lupenefickoro nosy-
OCTPOBA.

B XII u XIII Bekax B EBpone nosiBasiloTcst nepeBenéHHbIE
Ha JIATHHCKUE f3bIK aCTPOHOMHUYECKHe TpPYAbl KPYMHEHIHK
rpeyeckHx yuésnix. bosch, YTO HIeH, BbICKa3aHHBIC [peB-
HAMH FPEKaMH O CTPOEHHH M Da3BUTHH MHpa, ocJaalbAT Bepy,
IlepKOBb, OCOGEHHO KaTOJHYeCKas, MPOAOIKana O¥KeCTo-
uéHHO OOpOThCH MPOTHB ApeBHerpedeckod Haykd. Tex, KTo
PICKOBAJ H3yyaTb KHHUFM TpeYeCKHX VYu8HbIX, OGBHHAMH
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B epecH M M3roHsaMH. Mexay Tem B EBpome HaspeBa/in Bax-
Hefiline cobuITud. B Henpax ¢eonganbHoro obliecTBa 3apox-
Jajicsl KaluTalau3M, KOTOPbIH TpeOoBaJs HOBBEIX PBIHKOB M HO-
BLIX MCTOYHHKOB oforaieHusi. Mexny ropogoM u JAepeBHei
IIPOMCXOAMJIO TOCTelleHHOe pasjesieHre TPy[a, YCHIMBAJICH
TOProBulil 0OMeH Kak BHYTPH IoCyAapcTBa, TaK H MexIy pas-
JINYHBIMH TOCYJapCTBaMH CPeIHEBEKOBbS.

Ha nepsoe Mmecrto cpenu crpaH EBpomnel BblBHraercs
Uranusa. BuromHoe reorpaduueckoe MOJNOXKEHHe HTaNbsH-
CKHX rocynapcTs, GOJ/BIIOH TOProBui (DJIOT MO3BOJIANH HM
TOproBath C apaOCKHMH rocynapcrsamu. BricTpo BhIpocin
u pasdorartenn Toprosele ropoaa Mranun — Beneuus, enys,
Oyopennus u apyrue. MranbaHckue Kymnuel NIPOHUKANH B Aa-
JIéKre BOCTOYHbIE CTPAHBI U 3aBA3blBAJH TaM TOPTrOBBIE OTHO-
urenusi. [losTomy ycujauBaeTcss MHTEpeC K aCTPOHOMHH: NPO-
H3BOASATCH HaG/roqeHUs HeGEeCHBIX CBETHJI, CO3[alOTCsl acTpo-
HOMHMYECKHE HHCTPYMEHTHl, MOpCKHe KapTol. Yepes apaGos
HTaJIbSHCKHUE MYTEIIECTBEHIINKY 3HAKOMSATCS U C MHPOBO33pe-
HHEM [PeBHUX T'PEKOB.

Janékue MOpCKHe MyTelecTBUs, HabJIoneHUs 3BE3IXHOTO
He6a B pas/MYHBIX MIHPOTax yOexnaju HTaJIbsHLEB B Cnpa-
BeJIMBOCTH YUeHHsl I'PEKOB O mapoobpasHocTd 3emun. VHte-
pec K TpydaM rpedeckKnx yu€HbIX BCE Bo3pacTal.

B 3THX yC/I0BHSIX XPHCTHAHCKasi LEPKOBb He MOIJa
Gosiblile GOPOTLCS C PeYecKHMM MHPOBO33PEHHEM MO-CTapoMy.

Beixon GbLT HalileH: «OTUBI» LEPKBH YMEJNO MPHCIIOCO-
Onin yueHue ApHCTOTeNst K «CBALIEHHOMY» MHCAHHIO, BBIXO-
JIOCTUB U3 Hero BCE KuBoe H ueHHOe. OcoOeHHO pPBAHO Haf
«06paboTKofi» ydeHHss ApucroTenss «nopaboTand» OIHH H3
medresnell kaToJjuuecko# uepkBH MoHax Poma AKBHHCKHIL.

B XIII u XIV Bexkax B Hayke BO3HHKJO LeJOE TeueHHe,
KOTOpOE MBITaJ0Ch MPHMUPHUTDL 3HAHHE C XPHCTHAHCKON Bepoil.
BrocnencTeun 3TO. TeueHHe MOJYYHJIO Ha3BaHHE CXOJIACTHKH
(mo-rpeyeckn «cxosa» -— mwkoja). CxonacTel, H3yyass TPYIbL
JIpeBHErpeuecKux MbICJAUTE/eH, CTapaiuch NPHMUPHTL HX yde-
HUsl ¢ xpucTHaHckofl penurueil. Kaptuna mupa Apwucroress
B «00pafoTKe» CXO/1acTOB BBIMJIsAeNTa Tak: 3eMJsd — wmap
M HaXOJUTCSl B IIEHTPe BCEJEeHHOH, BHYTPH ee — aj AJIs Fpell-
HUKOB. Boxkpyr 3emsn ofparmaiorca cdepr, IpHBOIUMBIE
B nBHKeHHe aHrenamu. K stum cdepam-HeGecam mnpukpern-
JieHbl CBeTHJda. 3a cpepoil 1aHeT pacnoJjoxeHa cepa Heno-
IBIDKHBIX 3B&31 — HeGecHas TBepAb, 3a KOTOPOH B CBOIO
ouepe[b pacHoONOXMeH «NepBoABUraresib». Ewé panabiue
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HAXOMMTCH <«XKUJIHLE OGNaXKeHHBIX AyUI» — sMnupeil. ITo
«1apCTBO HeGecHOe» — KUJIHLIEe 60ra U ero CayxXuresned.

[To HacTOSIHHIO EPKBH M CX0J1aCTOB HaOJIOAHHS TIPHPOILL
3aMeHsJINCh WITYIHPOBAHAEM COYMHeHHH ApucToresns. Xapak-
TepeH TakOH C/ay4yad: OfMH MOHaX, YBHAEB B TeJECKOIN COJIHeY-
Hble MsTHA, PelllJ II0KasaThb UX CBOEMY AYXOBHOMY HadaJb-
Huky. OHaKo TOT OTKasaJsCsi CMOTpeTh, 3asABuB: «HanpacHo,

I \‘ “

\.\m\. ,
. /4

Puc. 2. Tak mpencTaBisa/in CTPoGHHe BCENIGHHOH B CpelHHe BeKa.

ChIH MO¥; f1 4uTa/I COUMHEHHst ADHCTOTeJs C HayaJga 0 KOHLA
MHOrO pas M MOrYy 3aBepPuTb, YTO 51 HHTAE He HAWEN y Hero
Huuero nopo6uoro. Man u ycrnokoites. Bynb ysepen, uro To,
4TO THl MPUHHMAaeElb 32 NaTHA Ha CoJHIE, eCcTh JIHIIbL HeNo-
CTaTOK TBOMX CTEKOJI, NGO TBOHX IJias».

Tak, B oTpbIBE OT KH3HH, OT MNPUPOABI LIJIO H3YYEHHE
OKpyXaiollero Mupa B cpefHue Beka. OnHako IKH3Hb
npexbsaBifja K acTPOHOMHHM CBOM TpeboBanus. Heo6xonn-
MOCTb YIOPAAOYEHHs KaJleHAaps, MCperiaBalue Ha GOJblIHe
paccTosiHust TpeGoBaJsi NepecMoOTpa apalCKHX TalJill JBHKe-
HUI HeOeCHBIX CBETHJ, HX YTOUHEHHs.
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Tabauubl YyTOUHSAINCh HAa OCHOBE HOBEHIIUX acTpPOHOMHYE-
ckux Habmonenn#. Ilupokoe pacmpocTpaHeHHe MOJYYHJIHR
«ANbGOHCOBEI  TabaHLb» JBHXKEHHS HeGeCHBIX CBeTHJI,
cocTaBJjieHHble B 1252 rofy no npuxasy KacTHILCKOTO KOPOJIS
AnbdoHca, u ocobeHHO Tabauubl acTpoHOMOB PernomounTana
u [lyp6axa. Dtu Tabauusl mand MOpemjiaBaTeNssM BO3MOXK-
HOCTb XOPOIIO ODHEHTHPOBATbCS B OTKPHITOM MOpE, UTO IpH-
BeJio B XV Beke K BeIMKMM reorpauueckKuM OTKPHITHAM
Backo na T'ama, Konym6a, Marennaga.

Hoctuxenus Hayku B XII—XIV Bekax u ocoGenno mpak-
THYECKHe 3HAHHA, NpPHOOPeTéHHbie B 3TOT NEPHOJX, MOJr0TO-
Bun O6ypHoe paseutHe Haykd B XV—XVI Bexax, cBzaHHOe
C 3apOKIeHHeM KalHTaJu3Ma.

Besynepxuas norons 3a mpuOLLILIO NMPUBEJSa K GHICTPOMY
pasButHio MopernaBanus. OHO GbLIO HEMBICAHMO (e3 HOBBIX
METONOB H3yueHUs [BHKeHHH HebecHbIx cBerusd. Craphie,
obBeTilasible TEOPUH O CTPOCHHH BCEJIEHHOH, 3a KOTOpble BCE
emé Kpenko JAepKajach XPHCTHAHCKasi peJNHUrus, He MOIJIH
YIOOBJIETBOPATL jajlee INPAKTHYECKHe MOTPeGHOCTH HOBOrO
oblecTBa.

HaspeBas MomHbi nepeBOPOT B MHPOBO33PEHHH. DTOT
MepeBOpOT NOATOTOBJSJICH CaMOll KHU3HBIO.

Passuparomuiicsas HoBbli crnoco0 OOGIIECTBEHHOrO MPOHU3-
BOJCTBA, CBSI3aHHBIH C nosBIeHHeM OypKyasuH, OTKDBIBAJ
IHUPOKHE BO3MOXKHOCTH IJIsi Pa3BHTHSl aCTPOHOMHH. DHreJhbe,
XapakTepusys MOJIOXKeHHe HayKH B STOT MNEePHOM, MUIIET:
«...BMecTe C paciBeToM OYp:Kyas3uHu Liar 3a Marom méJ Beaes,
THTaHTCKHH pocT Haykd. Bo30GHOBHJ/ICS HHTepec K aCTpOHO-
MHH, MeXaHHKe, (pu3KuKe, aHAaTOMHUH, (u3uoorud. Bypkyasun
JUIs1 pa3BUTHS €€ IPOMEIIJIEHHOCTH HYXKHa Gblia Hayka, KOTO-
pas uccaenosaja Obl cBOHCTBa (H3MYeCKHX Tel H (HOpMEL
NposABJIEHUs CHJ npupoAsl. o Toro ke BpeMeHn Hayka Obljia
CMHDRHHOH CJYKaHKOH LEepKBH, U el He OblIO MO3BOJIEHO
BHIXOIHUTh 3a Ipejesbl, YCTAaHOBJEHHbIE BepPOfi: Kopoue — oHa
Obl1a 4eM yrogHo, TONbKO He HaykoH. Teneps Hayka BoccTasa
NpOTHB LepKsy; 6ypxyasus HY:KAalacb B HayKe H NpHHsIA
ydyacTue B 35TOM BOCCTaHHH>.

V3o6perenne KHHromeyaTaHHsl CHENAJO NOCTYMHBIM 3Ha-
KOMCTBO C Tpydamu yuéHeix. Bcé 6oJsiee pacmuupsiics XKpyr
JIofell, B3aHUMAIOUWIMXCH HAyKaMM, B YaCTHOCTH acTpo-
HOMUell.

AcTtpoHoMuueckHe TaGJIRHBL, ROTOPHIMH TONB3OBANNUCh IJIsA
ompejesieHHst TOJMOKeHHs1 Ha Mope, ycrapeid. ITonp3oBaTbes
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umu 6e3 nmonpaBok OblLIo HeNtb3sl. OOBACHATL ABHKEHHS Hebec-
HBEIX CBETHJI C NOMOIUBIO cHcTeMbl [ITOJIOMesi cTajio OYeHb
c10XHO. Bo3HHKJIA HACTOATesIbHAS MOTPEGHOCTH MEPecMO-
TPeTb 3Ty CHCTeMy.

CO3JAHHUE HOBOW, HAYYHOH
CHCTEMbI MHUPA

Pesynbratel Bcé GoJsiee TOUHBIX HAGJIONEHHE HaJ JBUKE-
HUAMH HeOeCHBIX CBETHJI, TPYNHOCTh BBHIYHCJEHHH HX TNOJIOXKe-
Hysl Ha HeGe BBI3BIBAJH COMHEHHE y MHOTHX YYEéHBIX B Mpa-
BU/IbHOCTH cucTeMbl mupa [Irosnomesi. Tak Besquxuil HTaIbIH-
ckuit yuénniii Jleonapno na Bunun (1452—1519 rr.) onposep-
ran cyuecrsoBaHue apucroreseBblx cdep. OH yTBep:xmadl,
uto 3emJsd He HaXOJHTCS B
LEeHTpe MHpa U HMeeT Bpa-
maresnbHOe [BHXKEHHE.

CmesocTblo  B3MVIALOB
OTJIMYasICsl 3amedaTesbHbIH
y4€HBIH MO37HEro cpefHese-
koBbs Huxkonait Kysanckui.
Ou yuma, uro 3emJis ABH-
JKeTCs, UTO BCeJIeHHas He
MOXET HMeTb LEeHTpP, TaK
KaK oHa GeCKOHeuHa.

OpHako [O MoOsABJIEHUS
kaurn KomepHuka, B KOTO-
poil OH W3JI0KUJ HOBYIO CH-
cTeMy MHUpa, He ObLIO CHe-
JIAHO HH OJHOH CKOJIBKO-HH-
Oyab pellinTeqbHONH MOMBITKH
i HaydHO  ONPOBEPrHyThb

Benuknuii MONLCKUH aCTPOHOM cucremy mupa IlTomomes.

Hukonait KonepHik. Besukuii nosibckuit yud-

Heli KomepHUK Gl CHIHOM

smoxu BospoxaeHnsi, TOH 3MOXH, KOTOpas, MO CJOBaM

duresibca, «...CJOMHJIA NYXOBHYIO AMKTATypy Mambl, BOCKpe-

CHJIa rpeyecKyto IPeBHOCTb M BMeCTe C Hell Bb3Bajla K JKH3HH

BBICOYailiiee pa3sBHTHE HCKyCcCTBa B HOBOe BpeMs, KOTopas

pasfusia rpaHHUBE CTAapOro MHPa H BIEpBHE, COOCTBEHHO
rOBOPS, OTKPBLJIA 3eMJIIO».

H. Konepuuk poguicsd B 1473 rony B MOJNBCKOM ropoje
Topyse. Ox mosyums MpeKpacHoe 1O TOMY BpEMEHH BCe-
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CTOpOHHee o6pasoBanue. KonmepHUK H3Y4usI TPYAH JpeBHe-
FpeUYecKHX YY8HBIX U CBEpHJl aCTPOHOMHUYECKHe HAG/I0NeHUS
W BBIUHCJIEHHS 32 MHOIO BEKOB. DTO IIPHBE/IO €ro K TaKHM
BBIBOJAM:

BHAMMOE CYTOYHOEe BpallleHHe HeGecHOro CBOAA, a TaKKe
CMeHa JHSl ¥ HOYHM POUCXOASAT B pesyJ/ibTaTe BPalLeHUs 3eMJIH
BOKDYT cBOel ocH;

BHIUMOe roauuHoe nepemeitienve CoJjiHIa OTHOCHTE/BHO
3B&3] ecTb ciaenctsue obpamenust 3eman Bokpyr CosHua;

BCe MJIaHeTHl, B TOM uHcsae ¥ 3emJs, o6patlialoTest no Kpy-
roeeiM opbutam Bokpyr CousHua; Habjionaemble € 3eMiH
netsieoOpasHble ABHXEHHUS NJIaHET eCTb CAeACTBHEe IBHKEHHH
3eman 1 nuanet Bokpyr Cosxua.

IlpaBuiabHOe oObsicHeHHe meTyeo0pa3HbIX NBHKEHHH MNia-
HeT JaJ0 BO3MOXHOCTb YY8HOMY 3HAUHTEJbHO YNDPOCTHTH
npenBbluncaeHie HX nonoxenuit. OgHaxko KonepHuk He cymedn
OTKAa3aThCsl OT HEBEPHOrO Mpe[CTaBJeHHs] APEBHUX YYEHHIX,
6ynto Bce HeGeCHble Teqa INBHXKYTCA TOJMBKO 1o HauboJee
«COBEpIIEHHBIM» KDPHBBLIM, T. €. Kpyram.

B noka3aresbcTBO CBOHX HayuHBIX BbIBO#OB KomepHHK
MPUBOAMA He «CBSILLIEHHOE» TMHCAHHE, He pEeJIHTHO3HbIe
BBILYMKH, a8 HeloCpeACTBeHHble HalbJtoJeHUs1 HeOeCHBIX siBJe-
uuil. Beanknil yuénelit saaBasa: «Ilas Toro 4toGbl He NOAY-
MaJ/y, 4TO s Mpefjarat0 OLHH JHIIb YTBEPXKACHHS, NYCTh
CpaBHAT MOE oObsicHeHHe ¢ (aKTaMH: TOrAa ybexsrcs, yTO
OHO XOpOILO COTJIAcyeTcsi ¢ HUMH».

[ennanbHbll yuéHBIH THIATENBHO pa3paboTaJ pas/uyHbIe
cTopoHbl HOBoOro yuenus. M maxe torma, korza B 1530 roay
6blyla MOJHOCTHIO 3aKOHUEHA PYKOIHCb €ro BeJHKOro TBOpe-
HUSI, OH ellle IecATb JeT HUYEero He npeanpuHuMan s eé pac-
npoctpanenus. Hakonen, B 1540 rony yuenuxku KonepHuka
onyG6JHKOBANIH KPAaTKOe H3JO0XEHHe ero TeOpHH.

HoBoe yuenue KonepHiKka BbI3BalO y «OTUOB» LEPKBH Ha
mepBbIX MOpax HacMewKW W riaymsenue. llepkoBHblll pedop-
maTtop JlioTep — OCHOBOMOJIOXKHUK JIIOTEPAHCKOH LEePKBH —
BBICTYNHT NPOTUB yueHus Konepuuka: «['OBOPAT O KaKOM-TO
HOBOM acTpOJOre, KOTOPBIi J0Ka3biBaeT, 6ynTo 3emas JABH-
xkercs, a He60 u Cosxue HenoaBmKHBL Hy na Tenepb Besikui,
KOMY XOYeTcsl MpoCJ/biTh YMHHKOM, CTapaeTcs BbIAYyMaTb 4TO-
Hubynb ocobernHoe. BoT u 3TOT AypaK HaMmepeH NnepeBepHYTh
BBEPX HOM BCIO 2CTPOHOMHIO».

TNonoGHble Hacmewiky He cMmyTuan yuéuoro. Ilo nacros-
uuio apysefl KomepHuk pewmns Hamedatarb CBOIO pabory,
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u B 1543 rony oHa BbIuLIa B cBeT nox HassaHueMm «OG6 obpa-
LeHusX HeGecHbIX cep». B 370 BpeMs BesTuKkuil acTpoHOM ObLI
yke npu cMeptd. CIycTsl HeCKOJIbKO JAHEH Mocje TOro, Kak
eMy ObLT mocTaBJieH dK3emmuisap kHurw, Huxonait Komepuuk
CKOHYaJICH.

B cBoém counnennn KonepHHK JoKasas, 4TO BHINMBIE
¢ 3emnu xpuxenus 3ésgHoro He6a, ConHua, JIyHb! U naHeT
MOXKHO OOBSCHUTD JIMIIb TE€M, YTO cama 3eMJs — Takas xe
nJaHera, Kak W ApYrue,— OLHOBPEMEHHO JBHXKETCS] BOKPYT
CosiHLa W BpallaeTcss BOKPYr cBoell ocu. [lpyrue njaHeTsl
Takxke obGpauatorca Bokpyr CosHua. 3eM/st BMeCTe CO CBOHM
cnytHukoM JlyHo#i o6pamaercs Boxkpyr CosmHua Mexny
nytsmu Benepsl n Mapca.

ITporuBHukY Teopun KomepHuKa BbICTaBJISIM MHOXECTBO
BO3pakeHu# NpoTus Mblcau o ABH:KeHnn 3eman. HauGosee
cepbEé3HBIM OBLIO Takoe: ecid 3eM/s JBHXKeTcsl, TOBOPHJIHU
OHH, TO BHIHUMOE pacloJiOXKeHHe 3B&3N [NOJIKHO MeHAThCH,
a 3TOro He BHAHO, 3HAUUT, U 3emJs He aBuxercs. Ha atu Bos-
paxenns KonepHuK oTBeyaJs, 4TO TakHe CMeIIeHHS eCTb, HO
3BE31bI HAXOAATCA OT 3eMJH OYeHb [aJeKo, N0ITOMY HX
napaJjiakTHyeckue CMelleHus !) He BHIHBL

Cucrema mupa KonepHuka nosyunsia HasBaHHe TeJIMOLEH-
Tpuueckoil (oT rpeueckoro cjosa «resnuocy — Cosnue). [lo
9TOH cucTeMe HEeHTPOM MHpa ABJSIIOCH HernoaBmxHoe CoJlHlle,
a He 3eMJd.

Koneuro, cucreMa mupa KomnepHuka maseka oT COBpeMeH-
HBIX Npe[CTaBJeHHUH 0 BCeJIeHHOM, TaK KaK Bce HeGecHEbIe Teaa,
B TOM UHCJIC M ofHa u3 38831 — CosHle, HaXOAATCA B Helpe-
pLIBHOM ABMKEHHH. B nasbHefimem uccienoBaTeH YTOYHHIHU
tdopMy u pa3mephl IJaHeTHHIX nyTefl. Bruio Takxke ycraHos-
JIeHO, UTO BCeJeHHast OeCKOHeuHa, a He orpaHuueHa cdepoit
HEMOABUKHBIX 3BE31, Kak 570 npunumalt Konepuuk. Oxnaxo
Hcropuueckass 3aciyra KomepHuka Kak — peBOJIOIMOHEpa
B HayKe COCTOHT B TOM, 4TO OH HE TOJIBKO JOCTaTOYHO mIpa-
BUJIBHO MpPEACTABUI JBHXKEeHHe 3eMJ/IH, HO U JIMMIHNJA eé HCKIIIO-
YUTEJNBHOro, IIeHTPANbHOrO MOJOMEHHST BO BCEJEHHOH, Kak
TOMy yumnaa penaurns. Ero BLIBOABI CO34aJH NpPEANOCHIIKH
IS fanbHefillero pasBHTHSL HayKH o Hele, a Takke JpY-
FHX HayK O NpHpOJe.

1) Kaxymeecsi cMmelieHHe 3BE3R Npu MNepeMelleHHH HaGuonatens
HasblBaeTCsl MapasijlakTHUeCKHM, a yroJ, MOA KOTODbIM BHAHBI STH CMe-
WeHHs,— NapajylakcoM («HapaJiiakc» — MO-TPeYecKu YKJIOHEHHe).
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Kuura Komepruka «O6 ofpareHnsix HeGecHBIX cdeps,
cozepxkailas OCHOBbI HOBOTO MHDOBO33DEHHs, MOJphIBAJA
ycrou peaurrn. OgHako oHa He Cpasy IMOJBEpPrJIach FOHEHHAM
LEPKBH, TaK KaK Obla HaNHCaHa CJIOXKHBIM MaTeMaTHUYECKHM
SI3BIKOM, MOHSITHBIM JIMIIb chenyasucraMm. M Tosbko mocie
TOrO, KaK CTaJj MOHSATEH CMBICJ HOBOTO YYEHHS M OHO MOJYy-
YHJI0 ILIHPOKOE paclpoCTpaHeHHe, KaToJHuecKash IEePKOBb
CroxXBaTHIach # 00bsiBUIa yueHHe KonepHHKa epeTHUeCKHM.
Ero kuura Gbla 3anpelleHa, 4ToObl, KakK NpH3HaBa/lM CaMH
Bparu yuenust KonepHrKa, «MHeHHe 0 JBHKEeHHH 3emau Gosee
He pachnpoCTPaHsIOCh K BeJHKOMY yIiepOy KaToJHuyecKoH
VICTHHBI®.

OnHako HHYTO YiKe HE MOIIO OCTaHOBHTH JaJjbHelilllee
pasBHTHe HayuyHOro usyuenus mupa. [Tocae Konepunka snams
Gopb0OBbl NPOTHB PEJIMTHO3HOrO MHPONPENCTABJIEHHS BBLICOKO
noaussau [xxopraso Bpyno u 'anuneo Tanunes.

Boigaomuiics  MTadbiHCKUH — MBICAHTe b  I»KopnaHo
Bpyno (1548—1600 rr.) BeICTYNHJ KaK NJAMEHHBIH 3alldT-
HUK re/IHOLEHTPHYeCKOo cucteMbl Mupa KonepHuka.

BpyHO He TONbKO BAOXHOBEHHO MPONOBENOBAJ HOBOE yue-
HHe, HO W BBICKa3biBaJsl NPaBHJbHbBIE CMeJble MBICIH, KOTOPbIE
Ha CTOJIETHSI ONEpeAUH COBpPeMeHHyI0 HayKy. OH yumi, dro
BcesieHHasi GeCKOHeYHa, YTO 3BE3Mbl — TaKHe Ke OrpoMHble
cBeTH/1a, Kak YU Haule CoJiHIe, KOTOpoe MpejcTaB/saeT coboi
JUIb ONHY W3 3B€3J M He fBJseTCS LEHTPOM BCEJEHIOH.
3BE3abI OKPYMKEHBI MIIaHeTaMH, HaceJEHHBIMH, Kak M 3emJd,
pPa3yMHBIMH CYILECTBaMH.

Hxopnauo BpyHo Gopousics ¢ 1epKOBHO-GHOJIEHCKUM yue-
HHEM O MHpe, THeBHO GuuYeBas MpaxobecHe «CBATHIX OTIOBY
nepkBH. LlepkOBHUKH NOHMMaJH, 4TO B3rIaael JlxxopmaHo
BpyHo aBasiorcs Benuuafimell yrposod s penauran. bpyHo
OblT CXBaueH U NepefiaH B PYKH HHKBH3UUMH (cyneGHO-NOJH-
THUECKOH LlepKOBHOH opraHu3anun). BoceMb JieT ero gepkanu
B TIOpbMe, JECTOKO HCTs3a/H, TpeOysl OTPeueHUs OT «epeTH-
yecKnx» B3MIsnoB. Ho yuéHsiil MyxecTBEeHHO OTCTaHBaJ INpa-
BOTY CBoero yuenus. He noOHBIINCH HHYEro, HHKBH3HTOPBI
NIPUTOBOPHJIM YUEHOTO K COMXKIKEHHIO Ha Kocrtpe. Bhicnymas
npurosop, Dpyno ckasaji: «Bbl HcnbiThiBaete  Gosbluui
CTpax, IPOH3HOCS MHE NPUTOBOP, UeM fl, ero BEICAYIINBAs».

17 despana 1600 roga B Pume na Ilnomanu LiBeros yué-
HBIY GBI XKUBBIM cOXKKEH Ha KocTtpe. Ho yueHHe, KOTOpoMy
OH OTHAJ }KH3HDL, He noru6ao. [IpolTo HeMHOro JieT, U BeJTU-
kuit Tannneo Tamuneir (1564—1642 rr.) — oauH U3 OoCHOBa-
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Tesefi HAYKH O ABHXKEHMH — MEXaHHMKH — JaJl Ye/IOBEYeCTBY
HarJIsAHble J0KA3aTesbCTBA CHOPaBEAJHBOCTH yuenus Komep-
HHKA.

Emé B crymenueckne ropnl ['anuineff nNposiBU/I MCKJIIOYH-
TeJIbHBIE CIOCOGHOCTH K MaTeMaTnyeckuM Haykam. OH cunradi,
YTO OCHOBOH M3Y4eHHs NPHPOJL! ABJISAETCS ONBIT, HAOMIOAEHHE,
YTO HEe CXO0JIaCTHYEeCKOe TOJIKOBAaHHe COUMHEHHH IpeBHHX
(hunocohoB M CBALLEHHOTO IH-
CaHHs, a HenocpeACTBEHHOE
H3yuyeHue MOPHPOABI AAET BO3-
MOXKHOCTb [O3HaTb €& Cyll-
HocTh. IlpoBess MHOrouHc/eH-
HBEle ONBITHI, Y4€HBIH OTKPBLI
3aKOHBl CBOOOJHOrO MajieHHs
TeJI, ABHIKEHUS TeJ 10 HaKJOH-
HO# MIJIOCKOCTH, 3aKOH KauaHHUs
MasiTHUKA U MHOTHE JpyTHe.

B 1597 rony B ongHom u3
nuceM HeMeLKOMY acTPOHOMY
Kennepy Tanujelt o6psBuI
ce6st CTOPOHHHKOM  TEODHH

Beauknil HTanbAHCKHH YuEHLIH Konepunxa. o
Tannnco Tanunrei. B 1609 ropy T'anunne#i mo-
CTPOHMJI TEPBHIl  TeJecKOm —
acTpoHOMHUYecKylo TpyOy, yBeanuusaiouyio B 30 pas. C storo
BpeMeHH OH HayaJ HabaiofaTh HeGecHble cBeTusa. Habaone-
HUSI IPUBEJH K 3aMeyaTeJbHbIM OTKDBITHAM.

Pesyabratei  cBoux HaOmopeunit Tannneit o6oOuiuda
B TpyZe, onybaukosanHom B 1610 rony B Beneunu. OH Ha3bl-
Ba/ICsl «3BE3NHBIH BECTHUK, BO3BEUIAIOLINH O BEJHUKHX U yAU-
BHTEJIbHBIX 3pEJHIIAX W Npeiaraioiinii X BHUMaHUIO (QHIIO-
cooB U acCTPOHOMOB, KaKOBble 3pejulia HabJionaemMsl GblIH
Fanuneo Tanmuneem ¢ moMolbl0 HEAAaBHO H306pPeTEHHOH UM
3puTesabHOH TpyObl Ha Juke JlyHbl, B OeCUMC/IEHHBIX HeNo-
JIBHKHBIX 3BE31ax, B Miseunom [lyTu, B TyMaHHBIX 3BE31aX,
B OCOOEHHOCTH e MPH HaGJNIOAEeHHH UYeThIpEX miaHeT, obpa-
watomuxcs Bokpyr IOnuTepa B passnuHble NPOMEXYTKH Bpe-
MEHH C YAMBHTENbHOH CKOPOCTBIO, IJIaHET, KOTOphHle A0 II0-
CJICIHEr0 BpeMEHH HHKOMY He OBLIM H3BECTHH H KOTOpble
ABTOD COBCEM HeJaBHO OTKPbUI MepBHIl W pelldJg HasBaTh
Menuueiickumu cBeTHIaMUY.

Ha6maonenus JIyHpl nokasaju, 4TO MOBEPXHOCTb e& Mo-
KpBITa ropaMu. DTO ONPOBEpPraJo yueHHe Apucrorens O TOM,
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yTo HeOeCHble Tela OT/HYAlOTCA OT 3eMHBIX CBOHM <«COBep-
IIEeHCTBOM» M MpexJe BCero CBoeH naeaNbHOH L1apoBol ¢op-
moil. Ilo namne Temu [Tanuieli BBHIUMC/AWI BHICOTY JYH-
HBIX Top.

Ilponosxast HabGawoneHus, YyuéHolll o0OHAPYKUJA, UTO
Maieunstit [TyTe COCTOHNT H3 MHOXKecTBa OTIeNbHHIX 3BE3n,
HEBHIHMBIX HEBOODY:KEHHBIM Ti1a3oM. DTO YKasblBaJo Ha To,
YTO B NPHUPOLE CYILECTBYET MHOMKECTBO TaKHX TeJs, KOTOphble
HeJloCTYNHBl HAaGIONEHHI0 HEBOOPYXKEHHBIM [V1a30M, H peJiu-
THO3HEIe NpejcTaB/aeHus o6 OrpaHHYeHHOCTH MHpa SABJSIOTCS
HaAyMaHHBIME H JIOXKHBIMH.

Ha6umonas Connue, [anunell yBunen Ha ero noBepxXHOCTH
natua. [To aBueHHIO 3TUX NATeH Y4€HBIH YCTAHOBHJ, YTO
CoaHue BpaulaeTcs BOKPYr CBOeH OCH.

Ho cambiM 3ameyaTesibHbIM M3 TOTO, YTO YAAJOCH OTKPHITH
Tanuneio ¢ NOMOLLBIO 3pUTENBbHON TPYObL!, GLLIN YeThIpe CHyT-
suka IOmnuTtepa, KoTOpBle Bpalla/sMCh BOKDYI HEro, a Takxe
(asbi Benepsnl, T. e. nocjenoBarte/bHble H3MEHEHHS BHAA MJa-
HeTHl,, Mofo0Hble TeM, KoTopele mpoucxonsdr ¢ Jlyno#t. Paswl
BeHnepnl [OKasblBasu, YTO 3Ta NJaHeTa, modobHO 3eMJe,
AIBJISIETCST XOJIOAHLIM TEMHBIM I1apoM, ocBelaembiM CosHileM,
a nopsnoK cMmeHBl (a3 jokasbiBas obpauleHne Benepnl Bo-
kpyr CoaHua, a He BOKpyr 3emJu.

Taknm obpazom, yuenne KonepHuka HOATBEpIKIaJ0Ch He-
NOCpPeACTBEHHBIMH HAOJIOAEHHAMH.

Orxpuitua annies npoussesu OrpoMHOE BIeYaTJeHHE
Ha ero coBpeMeHHHKOB. [loBcioly MOSIBUINCH MHOTOYHC/EH-
Hble YYeHUKH 3HAaMEHHTOro acTpoHOMa.

[MpoTuB yuéHOro NOAHANHCH TéMHbBlE CHJIBl HHKBH3HLUH.
Ha cneunanbHom coGpanuu 6orocsioBoB B 1616 rony yueHue
Konepuuka 6bl10 00bsiBJAEHO HECOBMECTHMBIM CO «CBSILICH-
HbIM» mnucaHneM. Bckope ocoObiM nekpeTom ObIIH 3ampe-
wenbl kHurn KonepHuka n ero nocjenosateseil. 3alHTHHKM
yuenus Konepuuxa COBABASNHCL ePETHKAMH M UM T'DO3HJIH
MpauHble 3aCTEHKH HHKBU3UUHKH.

Onnako Tanuseli nHe npekpaTtun 60pbOEl C LEPKOBLIO.
B 1632 roay Bbiliia ero Kuura «Jluamor o @ByX rJaaBHei-
INUX CHCTeMax MHpa — NTOJOMEeBOHl W  KONEepHHKOBOMH».
B meit yuéuniil 3amuwan sarasan Konepuuka.

Kuura 6bl1a sanpeuiena, a eé asropa namna ¥Yp6an VIII
ApHKAa3aJ HeMe[lJeHHO apecToBaTh. DoJibHOrO YuéHOro Ha
HOCHJIKAX NOCTaBWIW Ha cyA B PuM u 3actaBuiag OTpeubcs
ot yuenua Komnepuuka.
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Ho Beaukuilt yuéHbII He H3MEHUJ CBOEro OTHOLICHHS
K TEOPHH, KOTOPYIO OH caM MOATBEPAMJ MHOTOYHCJIEHHBIMH
pokasaTenbctBaMu. CBOMM IpOTHBHHKAM [ asuJel roBopui:
«3dT0 BH MOPOXKJAETe epecH, Korga 6e3 ocHoBaHHd TpebyerTe,
4To0bl YUéHBIE OTPEKAJIHCh OT CBOMX YYBCTB H HEOIPOBEPKH-
MBIX J0KAa3aTeJbCTB>.

B nocsienHue rojbl XKU3HH [10J HEYCHIIHEIM Ha6J/II0NeHHEM
HHKBH3HIUH CJeloll U o6ecCHJICHHBIH yY€HBIH IPOROJIKaJI
CBOHM 3aMeyaTesibHble HCCAENOBaHUs MO (PU3HKe.

Tax, HU 3aCTeHKM MHKBH3HLHH, HH YrpO3bHl OTJIYYEHHS OT
IIepKBH HE MOIVIM 3aCTaBHTh IepeJoBbIX JIOAEH 0TKa3aThCs
or yuenusi Konepunka. Hayka
0 BCeJIeHHOH  HeymepXKHMO
JBuranach Bhepén. AcTpoHo-
MUUECKHE OTKPBITHS CJIel0BAIH
OJHO 32 IDPYTHM.

3akoHbl JBHXKEHHS IJIa-
HeT OBIIH OTKPBITHl BEJHKUM
aCTPOHOMOM U MaTeMaTHKOM
Horannom Kensepom (1571—
1630 rr.).

Kennep poxmics B r. Beii-
Jjge, B I'epmannu. Emgé co cry-
JIeHUeCKOH CcKaMbH OH cTal
nocjefoBaresem yuenus Ko-
SHaMeHHUTHIl HeMelKuii acTpoHOM TIEpHHKA. >KH31.{.E’ yHeHoro Gb},‘

i matematnk Morann Kemep,  J18 MOJHA TSKENIBIX JIHUICHHH.

3a cBouW B3rIAAE OH HEOX-
HOKpATHO MoJBeprajcs TOHEHHAM LEPKBH, Beisd C CeMbéil
HOJTyrOJIONHOE HHILEHCKOE CYIIECTBOBAHHE.

B 1600 rony Kenusep mepecesnuicsa B Ilpary, rne pabotan
C 3aMeuaTesIbHBIM acTpoHoMoM-HabmonareseM Tuxo Bpare,
cosuaresieM npeBocxogHoll oGcepBatopun B JlaHuH.

Kemepy wemosro mpumioch paborate ¢ Tuxo Bpare:
B xoHue 1601 roga Bpare ymep. ITocie ero cmepra Kemsep
TOJYYHJ B CBOE PaAcHopsIKEHHe BCe 3aMHCH aCTPOHOMMYECKHX
HaGmoneHnit bpare, B ToM uHnCJe U pe3yJbTaTbl MHOIOJIETHUX
HaOsogendit Mapca. TiiatenbHoe Hcc/lenoBaHMe 3amuceit
Bpare npuseso Kemiepa K meican, uto Mapc He MOXKeT [IBH-
raTocst Bokpyr CoJiHI@ N0 KPYroBoi opOuTe: B 3TOM CJyuyae
NOJIyYaJIuCh CJHIIKOM OOJIbIIIE PAaCXOMKISHHS MEXIY Teo-
PETHUECKHMH BBIYHCJICHHSMHU IIOJIOXKEHHs] TJIaHETH H JIeli-
CTBUTENbHO Hab/ofaeMbIMu Mo 3anucaM Tuxo Bpare. UroGwl
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HaliTh JeficTBuTesbHY0 (opMmy opbutrel Mapca, Kemnepy
NpUIJIOCh NMPOAeNaTh OrpoMHyio pabory. Drta pabora npu-
Bena Kensiepa K OTKDBITHIO 32KOHOB JBHXKEHHS TJIAHET.

Kensep ycranosus, uro op6uta Mapca umeer copmy
sjnunca. CoJiHIE NpH 3TOM pacrojaraercs He B IEHTpe
3JIIHTICA, a4 B OJHOM M3 ero (hOoKycoB — TOUKe, JexKalllell Ha
Gosbuioll ocu smnunca (puc. 3). Takum o6pasoM, miaHera,
obpamrascy Boxpyr CosHna, TO npub/uKaeTcds K HeMY, TO
HECKOJIbKO YXaJsieTcs.

[TpoBoast manbHeline HcciaedoBaHUA ABHXKeHHA Mapca,
YUEHBIH YCTAHOBHJ, YTO IJIAHETA HMEeT PasjMYHYK CKOPOCTb
Ha pasHBEIX y4acTkax cBoero nytu. Bouiusu CousHua, HampH-
Mep, OHa ABHKeTCs OBICTpee.

Puc. 3. Counnile Haxogutcs B (OKyce SJIHNTHYECKONR OpGHTH mJia-
uersl [T; PA — Gosbmasg ocb sjuunca; O — HeHTp sJjumnca.

OG6a BbiBOfa, MOJNydYeHHbIe B pe3yJbTaTe H3Y4eHHs JBH-
skenuss Mapca, OblIM B HaJbHellleM PacnpoCTpaHEHB yué-
HBIM Ha BCe IJIAHeTHl W NOJYUYW/IH Ha3BaHue 3akoHOB Kei-
Jepa. DTHMH IByMd 3aKOHaMH yCTaHaBJaHBalach opma mia-
HETHBIX OPOHT M 3aBHCHMOCTb CKODOCTH IJIAHET OT HX MOJIO-
XKeHud Ha opbure.

Co Bpemenn Komepunka OBLTO M3BeCTHO, 4To GoJsiee na-
NéKue miaHeThl 00/1afaloT GOJbIIMM IEepHOROM oOpalleHus
Bokpyr CosHua. 1o HatoJkHyJo Kemsepa Ha MbiCab, yTO
3[eCh CYILECTBYeT ompejesiéHHas 3aKOHOMePHOCTb. Bckope
OHa Obl1a ycTaHOBJEHA, H MoaBuJca TpeTui sakon Kensepa,
KOTOPHIA OMpe/e/sieT 3aBHCHMOCTb MEXNY PacCTOSHHUSAMH
nmianet ot CosiHia U meprogaMu HX oOpalleHud BOKPYT Hero.

3acayra Kemsepa mnepen acTpoHoMuell upesBeIYaiiHO
BesarKa. OTKPBIB 3aKOHBI ABHIKEHHS IUIAHET, OH BHEC MOJIHYIO
sicHocTb B cucreMy mupa KomnepHuka.

OnHako, KakoBa e (H3HMUeCKas NpPUYHHA [BHXKEHHS
maaner? Ilouemy stH HeOecHBle Tesla MABHIKYTCA BOKpYT

8 C. K. Beexcarckuit 25



CosHNA N0 CTPOrQ ONpeneNéHHHIM NYTSAM, a He yJIeTaioT OT
pero npoub? OTBETHTb Ha 3TOT BOMPOC, KOTOPLIH ObLA Hau-
Goslee cepbé3HLIM BO3DaXEHHEM LEPKBM MPOTHB ABHXKEHHS
3eman, Kenaep neitajics. [lpu 3ToM oH npaBusibHO nosaral,
yTO CHJA, ABHIKYIIAsi naaHeTsl, ucxodut ot CojHua, HO ycTa-
HOBHTb BEJHUMHY M XapaKrep HefCTBHA 3TOH CHJBI y4€HbIH
HE CMOT.

Aty 3amauy pemns Bequkuit anrauniickuil yuénnilt Holoton
(1642—1727 rr.) — ocHoBaTenb HeGeCHOH MeXaHHKH, TOro
pasneja acTpOHOMHH, B KOTODOM H3yuaercss ABHKEHHe Mia-
ner nox gefictBueM nputsikenusi Co/lHILA W B3aHMHOrO TAro-
TEHHSI.

dnoxa, B kortopyto xkua HbloToH, XapakrtepusoBanach
najbHeHIINM pa3BUTHEM KanuTaigu3Ma. PocT npoMbluuieH-
HOCTH M TOProBJu Tpe6oBaJ pas3BHUTHA TEXHHKH M MeXalHKH.

Eweé B yuusepcutere HbroTOHA NMpUBJIEKIH BONpOCH, CBSI-
3aHHble C JIBUXKEHUsIMU IJIaHeT. 3/leCb U HayaJlach ero Hampsd-
xEéHnas HayuyHasi paboTa, KoTopasi npuBeja y4€HOro K BeJsH-
KHM OTKDBLITHSIM B MeXaHHKe, (pU3HKe U acCTPOHOMIIH.

Pasmpluisis Han NpHYMHAMH, BHI3bIBAIOLIUMHU JBHKEHUE
naader, HbloToH npuinén K MBICAH, YTO BCe Tesa HCMBITHI-
BalOT CUJY NPUTSIKEHHS WJH, KaK OH HasblBal, TAMOTEHHs
npyr K gapyry. Tsrotenue Tea, xak ycraHosua HeioTo,
AIBJASETCS OJIHAM M3 OCHOBHBIX, MOCTOSIHHO MPOSIBJASIIOLHXCS
CBOJCTB MaTepuu. DTa cu/la TATOTEHHA M HE [O3BOJsET MJa-
Heram yJeraTb npoub or CousHua, yaep:KuBasi UX Ha OpOH-
tax. Uem Gousbllle Macca Ted ¥ 4eM oHU Gauxe APYT K APYTY,
TeM ¢ GO/blUEH CUJIOH OHHM MPHUTATHUBAIOTCA.

HbtoToH ycTaHOBHJ 3aKOH, NOJYYHBLIMH Ha3BaHUe 3aKOHA
BcemupHoro TsiroteHus. Ilo aToMy 3akony, craBuieMy OXHHM
A3 OCHOBHHIX 3aKOHOB COBPEMEHHOrO ecTeCTBO3HAHHs, CHJa
NPUTSXKEHH ABYX Tesl MNPSIMO NPONOpUHOHANbHA HX Macce
(1. e. BO CKOJIbKO pa3 GoJsbille mMacca Tesa, BO CTOJbKO ke
pa3 GoJibllle W CHJla NMPUTSKEHHs) M OOPaTHO MNPONOPUHO-
HasJbHa KBajpaTy paccTOsiHHS MEXAY HUMH (3TO O3HaydeT,
YTO €C/IM PacCTOSTHHE MEXKAY TeJaMH YMEHbIIHTb BIBOE, TO
oHu GyayT OPHTATHBATbCA APYr K APYry B 4 pasa CHJlbHee;
ec/iM PAcCTOsiHHe YMEHbIUUTb B TPH Dasa, TO NPHTIKEHUE
cradeT B 9 pas Goublie).

ITockosMbKy CHIa NPHTSKEeHWA NpeacTasjfger coboif B3a-
UMHOe JeHCTBHe TeJ ApYr Ha apyra, To o6a Tejaa OyayT npH-
TArMBaTbCA JPYT K APYrY C OAHHAKOBOH cu/o#. PesynsraT
JIe#cTBUS STOH CHJBl 3aBHCHT OT Macchl NMPUTATHBAIOLLUXCS
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Te: TeNo ¢ GoJbluefl Maccoii OyneT nBHraThCsi MelJseHHee
JPYroro, MeHee MacCHBHOIO TeJa.

Ha nosepxHoctn 3emyu rJaBHOH CHJIOH NPUTSIIKEHHS
SIBJSIETCS CH/a NPUTSKEHHs caMoil 3eMJH, MOCKOJbKY Macca
3emsn HecpaBHeHHO GoJblie MacChl JI060ro Tesa, Haxods-
nierocst Ha eé noBepxHocTH. [TosToMy Bce Tesa Ha 3emse nof
JleficTBHeM eé MpPUTSIKEHHsi NafaloT [0 HampaBJeHHIo K eé
LEHTPY.

Cusia mpuTsKeHHs yAep:KUBaeT Ha cBoefl opbute M cryT-
uvka 3emuu JIyHy, 3acTaBisis e€ o6pamlaTbCs BOKPYT 3eMJIH.

Hetoton ybennsicss B OPaBHALHOCTH CBOMX BbIBOLOB Ha
npumepe ABH:KeHus JIynel. 3aTem OH NPUMEHMJ 3aKOH TAro-
TeHHsl K ABHKeHHIO Bcex miaHer Bokpyr CosHila U K JBHXKe-
uuto cnytHukoB [Onurepa u CatypHa.

Cuna B3aumHOro nputsikenus naeficteyer mexny CouH-
uem # Bcemu mmaneramu. Ho macca CosHua Gosbiie Macchl
Bcex maaner B 750 pas. IToyromy maccusroe CoJiHile MOYTH
He CMellaeTcsl CHJIOH NPUTAMEHHS MJAaHET, B TO BpeMs Kak
JIErKHMe MJIaHeTwl MOJ AefCTBHEM CHJBbI NPHTSKEHHs CO CTO-
poubl CoJiHIA ABHXKYTCS BOKDYT Hero.

Takum ob6pasom, Yyu€Hblil MOATBEPAMJ, YTO 3aKOHHI IBH-
SKeHHUs SBJISIIOTCS eHHBIMH KaK Ha 3eMmJle, Tak U BHe €é.

[Tocie paGor Hbiotona yuenne Konepuuka mnosyuuso
MOJIHYIO CTPOIHOCTb M 3aKOHOMEDPHOCTb.

Y6exMEHHBIM CTOPOHHHKOM T[eJTHOUEHTPHUYECKOH CHCTEMBI
mupa Konepruka Obl1 Benukuii pycckuit yuéunlit M. B. Jlo-
monocoB (1711—1765 rr.). Hecmorps na npotusoneiictBue
LEPKOBHBIX H CBETCKHX BJjacTell, JIoMOHOCOB B psxe CBOHX
counHeHMH samuinag u pasBuBan yuenune Komnepuuka. OH
nucads:

«AcTtpoHoM Becb cBOHl Bex B OeciofHoM Obll Tpyae,
3anytan uukjaamu, noka socctan Komepuuk,
[Tpespurenb 3aBUCTH W BapBapCTBY CONEPHHK.

B cpenune Bcex naateT oH CoJHle IOJIOXKHJ,
Cyry6oe 3eman ABHXKEHHE OTKDPBLI».

Vuéuniit Gul1 TBEpHO yOekIEH, 4YTO BCeJIeHHas Oecko-
HEYHa U COCTOUT W3 BEJIHKOro MHOMECTBA 0OMTAEMBIX MHDOB:

«Ycra npeMylIpblX Ham rJacAT:
TaM pasHbIX MHOXECTBO CBETOB;
HecuéTHbl cosHua Tam ropar,
Haponsl Tam # KPYr BeKOB».

B 176! rony JlomoHocoB Hal/i0Aa] CPaBHHUTEJNBHO pef-
Koe siBleHue (HanpuMep, B TeueHHe Bcero XX Beka ITOro He
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npousoitnér): Benepa, nBurascb Bokpyr CosHua, mnpomsia
TOYHO MexAy HuM H 3emiéii. Korna maseHbkuil 4épHbIl
KpyxKOK BeHephl mepec€k COJHEUHBIH OHCK U NPHOJH3HICS
K ero Kpaw, BOKpyr BeHepnl mosiBmsach posoBaras Kaémka.
JIoMOHOCOB NPAaBHJIBHO 3aKJOYHJ, 4YTO 3TO — atMmocdepa
Benepsl.

CBoé oTkphiTHe YyuéHBIH Bhlpasusa Tak: «BeHepa oxpy-
JeHa 3HATHOIO BO3AYIIHOIO aTMocthepolo, TaKoBOW (JHIIb
66l He GoJblIe0), KaKoBa OOGJHBAETCS OKOJIO HALIero Iiapa
3eMHOro». ITO OTKDBITHE YKa3hlBajJo Ha GJHM3KOE CXOJCTBO
3emsin u BeHepsl, 4To TaKXe NMOATBEPXKAAIO CIPABELJIHBOCTh
yuenusa Konephuka.

OT MEXAHHUKH K ®U3HKE HEBA

[Mocste oTkpuiTHsi HbIOTOHOM 3aKOHA BCEMUPHOTO TArOTE-
HHUA Tlepel acTpOHOMHMeH BcTaja 3ajauya — BBISICHHTL BCe
0COOEHHOCTH IBMKEHHS HeOeCHBIX Tes, YCTaHOBHTL paccrosi-
nua Mexay CosHuem H IIaHeTaMHM, OMNPENeTHTb pasMeph
Bcell Halllefl MJIAHETHOH CHCTEMBL.

Ha6monennss BeHepbl Bo BpeMsi €€ NpPOXOXKIEHHS MO
aucky CousHua, a Takxke HaOmonexus Mapca B nepuojibl ero
«npoTUBOCTOSIHMM» 1) mosBoaniau B XVIII Beke ycTaHOBHTS,
uTO CpefiHee paccrosiHUe oT 3emau 10 CosHia okoso 150 MuH.
kujloMeTpos. Emé panblie ompefeneHbl ObIM pasmepnl U
¢dopma camoii 3emsau. Oxasajock, uTo 3eMJisi He HMEET TOU-
HOH (hopMBl LIapa: OHa CIIIOLIEHA Y TOJIOCOB IOJ BJAHSIHHEM
BpallleHUus1 BOKPYT CBOEH OCH.

YroObl BBISICHATb BCE OCOGEHHOCTH NBHMKEHHS IJIAHET,
HY?KHO OBIJIO 3HATb HE TOJBLKO (OopMy 3eMJH, ¢ MOBEPXHOCTH
KOTOPOH NpOM3BOAATCS HAOJMIONEHHS, HO M YMeTb YYHTHIBATH
CJIOKHOE JIBHXKEHHe caMOH 3eMJId, CKa3bIBalolieecs Ha BHAHU-
MBIX nNoJIOKeHHax IjaHer. [lorpeGoBasack asutefbHAs H
croxuast pabora. Korma ymanoch ycraHOBHTb OcCOOeHHO-
CTH J[BHKeHHS 3eMJn, Obla CO3ZaHA TEOpHA [BHXKEHHS
IUIaHeT.

Bosburyto posib B pa3BUTHH HeOeCHON MeXaHUKH ChirpaJa
Poccniickas Axapemus Hayk. B xonme XVIII crosnerust
B Ilerep6ypre 3ameuaTe]bHbIH yuéHbI MareMatuk JleoHapn,
Diitep paspaboTasn TeopHIO JABMKeHHs JIyHBI, MO3BOJISIB-
IIYI0 BBIYUC/ISITE C GOJBIION TOUHOCTBIO MOJOMXKeHUs JIyHBI

) Korza Mapc pacnosaraerca Ha HeGe B TOUKe, NPOTHBOMOJIOXKHOM
Counnny, # GiuKe BCEro MOAXOLHT K 3emie.
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na HeGe, a 3TO, B CBOW OUepeNb, NIOMOraj0 YCTaHABJIHBATh
TOYHOE IOoJIOXKeHHe KopabJeil B Mope.

B 3710 ke Bpems B IlerepGypre paGortan BeiRawowmuiics
acTpoHoM — akajgeMuK Jlexcenb. OH mnepBBIi H3yuua [BH-
JKeHHe HOBOH myaHeTs! ¥YpaH, oTKphiTol B 1781 rogy aHrinii-
CKHM acTpoHoMoM ['epuiesem.

Jlekcenp o6HApYXKUJI CTPAHHOE SIBJIEHHe: CO BpeMeHeM
neficTBuTeIbHOE TMOJIOKEHUEe YpaHa Ha HeOe He CTaJsIo COBMa-
IaTh C TEOPETHYECKH BBIYHCAEHHBIM. M XOTA OTKJIOHEHHS
GBLIH HEBEJHKH, BCE JKe OHH IPEBHIAJNH Te, KOTOPble MOINIH
TIOJIYYHTHCS B Pe3y/ibTate OWHGOK HAGMIONEHHI U BBIYHCIE-
Hu#. Jlekcesb BbICKa3aJ MBIC/b, YTO 32 YpaHOM, ellé masblie
or CosHna, HaXOXUTCA HOBAsl IJIAaHETA, KOTOpas CBOMM IpH-
TSXKEHHEeM H BHI3BIBAeT OTKJIOHeHHsa Ypana. M geiicreu-
TejbHo, B 1846 r., He3aBHCHMO Ipyr OT Jpyra, IBa acTpo-
BoMa — Anamc W JleBeppbe — onpenenuin opOUTY HewHs-
BECTHOH IUIaHETHI U yKasajJW MeCTo, Tle OHa JOJIKHa HaXo-
nutbes. B cenrsibpe 1846 ronma — B mepBLIif Xe Beuep Ha-
OmofeHnd — Ha yuacTke He6a, ykasaHHOM JleBeppbe,
HoBas mJaHera Obwia Halimena. OHa mnosyuymsia HasBaHHUE
Henryn.

OTkpbiTHE HOBOH mJIaHeThl OblIO GoJiblLOH nobenoll Mare-
pUAJIHCTHYECKOA HayKH O BCeJIeHHOH, J0Ka3aTelbCTBOM 3a-
KOHa BCEMHPHOrO TSATOTEHHS — ONHOTO U3 OCHOBHEIX 3aKOHOB
HPHPOLHL

Bunaneiiinee mecro B pa3BuTHH HeOeCHOH MeXaHHKH B
kouie XVIII u navase XIX cronetuil npuHamIexKuT QpaHiys-
ckuM actpoHomaMm Kozedy Jlarpanxky u Ileepy Jlannacy.

Jlannac BBIABHHYJI HHTEPECHYIO rHNOTe3y (T. €. Hay4yHoe
IpelIoNOKeHHe) O IPOHCXOXAEHHH COJIHEUHOH CHCTEMBL
IlepByio nomo6HyI0 rumnotesy BeiCKasaa B 1754 romy Hemel-
kuil ¢usocod Mmmanyun Kaur. OH cumrasa, uro CosHie u
MJIaHeThl MOIVIM NPOH30HTH U3 XaOTHYECKOro CKOIMIEHHs Be-
[IeCTBa, KOTOpPOE MOCTEeNeHHO [O/KHO OBbLJIO YIJIOTHAThCA
K IeHTpY, o6pa3ysl CryuieHus — OyAylIine NiaHeTHl.

Tunoresa Jlamtaca (1796 r.) ucxoamsia u3 Npeanosoxe-
HUfl, YTO CYIIECTBOBaJa MeIJIEHHO BpallaloIascs ra3oBas
TYMaHHOCTbh, KOTOpast AO/KHA Oblia MOCTeNeHHO CXKHMAaThCs,
Bpamasch BCE GrICTpee M GricTpee. B onpeneséHHBI MOMEHT
CKOPOCTb BpaIIeHHsT [O/MXKHA OblJIA CTaTb HACTOJIbKO GOJIb-
nio#f, uto M3 o6JacTH dKBATOpa CHJIBLHO YIJIOTHEHHOH TyMaH-
HOCTH HOJ BJIHSHHEM UeHTPOOGEKHOH CHJIBI IOJIKHEL ObLIA
CTHEATLCS KOJbLa BelliecTBa. Jlamjac mpeanoJaral, 4To U3
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BelleCTBA KOJell NPH AajbHeHINeM CXKAaTUM TYMaHHOCTH OG-
pasoBasuCh GONbLINE MJIAHETHL.

Ora runote3a ceirpaja Go/blIYIO PoONb B €CTECTBO3HA-
HUH. YuéHbll BepBble ¢ HayyHbIX, MaTEPHAJUCTHUECKHX I10-
sunuil cresas MonbITKy OOBSICHHTH NPOLECC pPAasBUTHS COJ-
HEYHOH CHCTeMBl, OTODOCHB peJHUIHO3HBIE Mpe/CTaBJeHHs
0 NPOHCXOXKAEHHH MHpA.

Boabunx ycnexoB pobunach actpoHomua B XVIII u
XIX Bexkax B usyueHnuu 3BE€3gHOro Mupa. bbullo ycTanosaeno,
4TO 3BE3ABI He SIRJSIOTCS HENOABUIKHBIMU HEGECHBIMH TeJaMH.
Oun B pesyabraTe COOCTBeHHHIX ABHXKEHHH MeIJieHHO mepe-
MelaloTcs Ha Hebe.

Kak yxe rosopmioch, emé KonepHHK yTBepmaJs, uTo
ecay 3emJist H3MeHsleT CBOE [10J103KeHHe B NPOCTPAHCTBe B pe-
3yJbTaTe rogHyHoro obpatuenus Bokpyr CoJHia, TO DOMKHEL
nab/aonaTbCsl H TOAMYHBIE NapaJiakTHUecKue CMelleHHs
3B€31. OnHAKO acTPOHOMBI B TeUEHHE JOJIMOr0 BPEMEHH He
MOrJ 06GHapY:KUTb 3THX CMellleHHH.

Yenex Obl IOCTHIHYT TOJBKO MOCJE TOTO, KaK MOSBHJINCE
HOBBle, GoJlee MOLLHBIE TeJiecKonsl H Gojiee TOUHBIE ACTPOHO-
muueckne npubopnl. Brnatoomuifics pycckuii  acTpoHoM
B. §1. Ctpyse (1793—1864 rr.) B Poccuu, Beccens B I'epma-
Hup U [eHpepcoH B AHIVIMM OTKDBLIM NapajakTHUecKoe cMe-
ileHHe 3BE3[.

B. §1. CrpyBe B nauajne XIX crosnerust paGoran B Jepnrt-
CKOl acTpoHOMuuecKoil o6cepsaTopuu (Tenepb 06CcepBaTOpHUst
B roposfie Tapty dcronckoii CCP).

B 1835—1827 rr. on npousBoAM TUlaTesabHble HaGmone-
HHS W U3MepeHHUs! MOJIOXKEHHs apKoil 3Be3nnl Berw, pacnoso-
XKeHHo#l B co3se3nuu Jlupsl. OH npeanosnoxun, uto Bera ka-
}KeTcs fpye APYrux 3BE34 1OTOMY, YTO HaXOAuTCa OJjuKe
K 3emie. Msmepsas noqoxenns Beru, B. §1. Crpyse ynanocs
HafiTh e€ mapaJiylakc H TeM CcaMblM pAacCTOsiHHE M0 3Be3bl.
DTo paccTosiHUE MOUTH B ABAa MUJJIMOHA pa3 MpeBHIlIAaJo pac-
crosinue ot 3eman no Connua.

Yenexu B usydeHnd 3Bé3fHoro mupa B XIX Beke Gpuin
JUlIb nepBeIMH waraMmu. Heo6xoxnumo GblJIO onpenesnts xa-
pakTep pacnpelesieHHsi M JBHXKeHHs 3BE3J, YCTAHOBHTb (DH-
3UyecKHe oCoGeHHOCTH 3BE3[, BBHISCHHTL CTpoeHHe MJjeunoro
IMytu u mMHOroe mpyroe.

B Poccuu /151 u3yYyeHHsl TOYHBIX MOJIOXKEHHH 3BE3A, NOJ,
[lerep6yprom, Ha I[lyjgkoBckoM Xosme, O6biia MOCTPOeHA
I'naBHasi acTporHoMuyeckasi 06CepBaTOpHs, NePBLHIM JHPEKTO-
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pom kortopoit Ger1 B. §I. Crpyse. OGcepBatopusi 6bia OT-
kpoita B 1839 rony. ITo cBoemy oGopynoBanuio oHa HaMHOro
NPEBOCXOAM/IA BCE OPYrHe acTPOHOMHYECKHE OOCEepBATOPHU
mMupa. MoliHple HHCTPYMEHTHI MMO3BOJISIH BeCTH MacCOBble
HaOJ/IONeHUs 3BE3N.

B Ilyakosckoii obcepsatopun B. §I. CtpyBe ycTanoBHA
MHOrHe OCOOEHHOCTH Haluell 3B&3aHOH cucTembl — ["ajak-
Tk, OH OTKpBLI, yTo B [anaktuke, noMuMo GOJbIIHX He-
OeCHBIX TeJ — 3BE3J, OYeHb MHOrO0 KOCMHYECKOH MblIM H
rasa.

3ameuartesbHble pesyabTaTl pabor Ilysnkosckoil oGcep-
BAaTODHH YiKe TOIZAa CO3Ia/JH ed ClIaBy «aCTPOHOMHUYECKOM
CTOJTHLBI MUPa».

Wurepecurle uccyienoBanus ['anakTHKH ObIM MpOBENEHB
B Kasanckom yHusepcutere. 3xech actponom M. A. Kosa.b-
CKuil, u3yyaBmuil obuine ocoOGEHHOCTH Hallel 3BE3LHON CH-
CTeMbl, BliepBhIe BEICKA3aJ MbIC/b O eé BpauleHdH. B nBanua-
TBIX IOfax HalLIero CTOJMETHst BhIBOAKI KOBa/JbCKOro Mosyumsiu
MoJIHOe MOJTBepXKJeHHe, BpalleHue [amaktuxu OblIO ycTa-
HOBJIEHO.

[asnbHeliniee passuTHe 3HaHMH O BcesleHHOH ObLIO CBS-
3aHO C BO3HHKHOBeHHeM B cepenuHe XIX croseTus HOBOI
HayKH — actpodusukn. OTKpbITHE NepeMeHHbIX 3BE3d, Me-
HSIIOUIMX CBOH OJsieck, 3ajaud H3yueHUs (HHU3NYeCKUX OcoDeH-
HocTell HeOecHBIX Tejl MOTpeGoBasid CO3MAaHUS HOBHIX CIe-
HMaJbHBHIX  MeTOmoB M mpubopos. [Hoctuxenus (usukn
B XIX Beke npuBeJH K BO3HHKHOBEHHIO CHEKTPAJIbHOTO
aHaJ/Iu3a.

Jlyu cBeTa, npollelIHil Yepe3 TPEXIPAHHYIO CTEKISHHYIO
OpU3MYy, pas3jaraercst Ha CBOM COCTaBHbIe HaCTH, 00pasys Tak
Ha3blBaeMblH CNEKTpP, BUJ KOTOPOTO 3aBHCHT OT COCTOSIHHUS
cpersmerocst Tena. Eciau cBeTHTCs packanéHHoe TBEpIOe
TesN0 MAM Gosibllasi TOJLA rasa (B TOM C/ydae [JIOTHOCTb
rasa 3HayuTeJbHAa), TO CMEKTP MMeeT BUJX Pa3HOLBETHOH Mo-
JIOCKH, B KOTOPOH IIBeTa HeNpephIBHO NepexonsiT APYr B Apyra.
Takoll crieKTp HasbIBaeTCst HENPEPHIBHBIM MM  CIVIOLIHBIM
cnekrpoM. Ecim ke cBeT unét or packajéHHBIX TasoB U Na-
POB, HAXOASIIMXCSl MOJ HeGOJBbIIHM JaBJIEHHEM, TO CIEKTP
HMeeT BUJ OTHEJbHBIX fIPKHX JHHHH M Has3blBaeTcs JIMHeHua-
TBIM crekTpoM. Kaxpapli XUMHuUecKu#t 23jemeHT, OyAyuH
B pacKa/JIéHHOM MapooOpasHOM COCTOSIHMH, HAET CTPOro omnpe-
IenéHHbIY JMHeHuaThlli CHEKTP; MO 3TOMY BHMAY CIHEKTpa
MOXKHO CYIHThb O XMMHYECKOM COCTaBe WCTOYHHKA CBeTa.
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UccnenoBanua mnoxasanu, uto B crnektpax CoJauna n
3BE31 BHAHBI MHOTOYHCJIEHHBlE TEMHBIE JIMHHH. I[lpuumny
nosiBJIeHus 3THX JuHHi B 1858 rony BmepBBIe OGBICHHJ He-
Menkufl ¢pusur Kupxrod. OH Halléj, 4TO eCJH CBET OT HCTOY-
HHKa, [NAollero CIJIOLIHOA CIIeKTP, MPOMYCTHTh uepes CJIoi
XOJIONHOTO rasa, TO ras MOMJIOTHT Te JIy4d CHeKTPa, KOTOphle
OH caM H3JlyyaeT B packKaJ@HHOM COCTOsIHHH. Kupxrod za-
KJIOUHJI OTCIOA, 4TO TEMHBble JMHUH cnekTpa CoJiHIa moJay-
4aloTCsl H3-3a TOrO, YTO ra3bl COJHEUHOH atMocdeph! MONIO-
AT Jy4H, HAyuue u3 6ojee raydokux W Gosiee pacKaséH-
Heix c10és Coanua. To ke camMoe MPOHCXOAHUT ¥ B aTMoche-
pax 3BE3x. JTO W IMO3BOJISET ONpPEeIeNHTh, KaKHe XHMHUECKHe
ajieMeHTH Haxomsatcss Ha CosiHue M 3BE3jax.

CrnekTpaJsibHBIl aHaNH3 OTKPHLT HOBbe, Gorareiuiye BoO3-
MOKHOCTH /sl HccaenoBaHusl HeGecHbIX Tesl. OH NO3BOJHI
[0 COCTaBY CBeTa, UAYLIEro OT CBETHJI, BBHISICHUTH HE TOJBKO
xuMuyeckuil cocras ConHua u 3BE31, HO U (PU3HUECKHE YCJIO-
BHSl Ha HX TNOBEPXHOCTH, OMNPEIENHTb CKOPOCTH [IBUIKEHHS,
M3yYHTb OCOOEHHOCTH MUIAHET H KOMET.

Muorne ciaoxHble HebOecHble $§IBJCHHS H3YUYeHHl JHIIb
CpaBHHTe/IbHO HeflaBHO. B 20-x romax Haliero CTOJIETHS B pe-
3yJIbTaTe JajbHelero pas3BUTUA (DU3HKH BO3HHKJIA HOBas
OTpac/ib acTPOHOMHM — TeopeTHyeckass acrpodusuka. OmHa
TO3BOJIMJIAa M3y4YaTbh He TOJIbKO MPOILECCH, KOTOPHIE MPOUCXO-
ISIT Ha MOBEPXHOCTH HeOeCHBIX TeJ, HO U Te, KOTOphle COoBep-
IIAIOTCSl B HX HeJpax.

CoBpemeHHbIE TPEACTABJIEHHS O BCEJIEHHON SIBJISIOTCS pe-
3yJbTaTOM MHOIOBEKOBOTO pas3BuTHs 3HaHui. JlocTHxenus
thuiocodnH, aCTPOHOMHH, MaTeMaTHKH, (GH3UKH, XUMHH H
npyrux Hayk B XIX u XX Bekax OTKpPBHLIM LIMPOKHE BO3MOXK-
HOCTH M/ Hay4HOrO MO3HAHHS MHpa.

UTo xe MBI 3HaeM O CTPOEHHMH BCEJIEHHON B HacTosllee
BpeMs?

1. COBPEMEHHASlI HAYKA O BCEJIEHHOMH
COJIHEYHASI CUCTEMA

[_lTo e MpeACTaBisgeT Cco0Oi Halla COJNHeYHas CHCTeMa?
Lentpom cosHeunoit cucteMsl sBiasiercss CouHue. Camasi
6iuzkas K ConHiy u3 9 O0JbLIHX MJIaHEeT COJIHEYHOH
cucteMbl — IaHetra Mepkypuil. OHa pacnosoxeHa OT Hero
B CpefHeM Ha paccrosinuu 58 MaH. ku. Jns cpaBHeHusi Ha-
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MOMHAM, YTO OKPYXHOCTb 3eMJHM [0 3KBaTOpy paBHA
40 TBIC. KM.

YuéHple yCTaHOBHJH, YTO Mepkypuil He nMeeT HH BOAHI,
Hu atmocdeprl. OH mo 06béMy B 15 pas menblie 3eMiau u
obpamén x CosHIly Bcerja oJHOH CTOPOHOH, TeMnepaTypa Ha
koTopoil mocruraer 400°. Ha mporusonosoxuoit ConHiy cro-
pOHe LapsiT BeuHblil MPakK M XOJOL.

Ha paccrosuun npumepro 108 mun. ku or Cosnna nsu-
JKeTcsl BOKpPYr Hero Jpyrasi njaHera — Benepa, mo cBoum
pasmepam moutn papHast 3emJse. OHa OKpyXeHa IUIOTHOM
aTMoc(epoll M TyCThIM cJoeM OOGJaxKoB, MO3TOMY [OBepX-
HOCTb e€ MpaKTHYecKH HenocTymHa HaOmiogenuio. B artmo-
ctepe Benepsl oGHapy:KeHbl GOJibIIHE KOJHUYECTBA YTJIEKHC-
jgoro rasa. Temna or ConHuma niaxera mnoJyyaeT B JBa
¢ JHIIHEM pasa Goablue, yem 3eMas. Kak u Mepkypui,
Benepa He mMeeT CIyTHHKOB.

3atem unér Hawa 3emada. Ona oOpamaercss BOKPYT
Counua co ckopocthio 30 KM B CeKyHIy, yAajeHa OT Hero Ha
paccrosiuue 149,5 maH. xu. Ecou camplil GBICTPBIH Kpyrocser-
HBIX mepesér Ha 3emJse Obl COBEPLIEH B 5 CYTOK, TO AO
CoJiHIIa € TaKOil e CKOPOCTbIO TPHILIOCH Obl JIETeTh MOUTH
50 set.

ITo manneiM cosetckoro yuénoro @. H. Kpacosckoro,
HaubosbLInil quamerp 3emau paseH 12 756 xu 490 u, a nan-
MeHblIME 12 713 &m 726 .

3eMHOI ap OKpyXeEéH aTtmocdepoil, BBICOTa KOTOPOIt mpe-
Boitaer 1000 xm. AtMocdepa 3amumimaer 3eMJai0 Kak OT
YpeaMepHOro HarpeBa COJHEYHBIMH JydaMHy, Tak U OT XOJIOAA
KOCMHYECKOro MpOCTPaHCTBa.

3emss HMeeT OJHOro crnyTHuka — JIyHy.

JlyHa Haxomutcsi OoT 3eMJH B CpelHEM Ha pacCTOSIHUH
385 Toic. k4 ¥ ofpamieHa K Hell Bcerga ORHON M TOH Ke CTO-
ponoit. Ilomepeunuk eé& cocrasaser oxono 3500 xm,; 3To
nmouTH B 4 pasa MeHblie guamerpa 3emsn. Kak ngenp, Tak H
Houb nJsTcst Ha Jlyne Gosee 350 semubIx yacoB. JIyHa, Kak
u 3emJsi, He caMOCBeTsllleecs TeJO, OHA OCBellaeTcs coyHey-
HelM cBeToM. JKM3HH Ha HaumeM CIOYTHHKE HeT, TaK Kak
Jlyna sumiena Biaaru H Bosgyxa. O Ttom, uto Ha JlyHe Her
WJIM MOYTH HeT aTMoc(ephl, rOBOPHUT TOT (AKT, YTO MBI BH-
JUM HCKJIIOUHTENBHO $SICHO BCe 00pa3oBaHus Ha eé moBepx-
HOCTH — FOpHBle IIeMH, MJIOCKOrOpbsl, [HOJHHBI H 060JIbLIOE
YMCI0 KpaTepoB, TAaK HA3bIBAGMBIX «JIYHHBIX [HPKOB»
(puc. 4).
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«JIyHHBle LUPKH» — 3TO YIJIyGJ/eHus!, OKPYKEHHBIE BhICO-
KHMH rOpaMu NPaBHJIbHOH KO/bLeo6pasHoit opmul. JJuamerp
«IIUPKOB» pasajuyen: ot 200 k# KO HECKOJBKHX COTEH METPOB.
MHorne yuéHble CUHTAIOT, YTO «JIyHHbIE HHPKH» — 3TO CJIE/IbL
KOrZa-to IeHCcTBOBAaBIUMX HA JIyHe rpaHAMO3HBIX ByJKaHHUUe-
CKHX TPOILECCOB.

HNuorna Counnue, Jlyna u 3emas pacnosnaraiooTca Ha
OHOH NpSIMOH JIHHMM; TOrAAa MPOHUCXOASAT COJIHEUHEIE HJd

Puc. 4. ®otorpadusa JIyne. BuaHbl «IyHHBIE HHDKH» — KpaTepH.

JyHHble 3aTMeHHs. DBo BpeMst COJIHEUHHIX 3aTMeHH{l cO-
snaiorcst HauGosiee GJarONpUATHBIE YCJIOBHS [JIsl H3YUEHHS
BepXHUX CJIOEB packajénHoi atmocdepnt CosmHua (puc. 5).

Bamkaiilllee MoJHOE COJMHEYHOE 3aTMEHHE, BHAMMOE HA
TEPPUTOPHM  Haweldl cTpaHel, mnpousoiaér 15 despans
1961 rona.

[Tnanersl, Haxonpsimnecst ot CosHua Hasble, yeM 3eMJid,
Ha3bIBAIOTCS BHEWIHUMH. Bianxkaiiias BHelIHss nianera, pac-
nojioxkeHHast Ha paccrosHnu 228 wmin. km or Coanua,—
Mapc. 310 onna u3 camblx HHTepecHbIX mnamer. On o6pa-
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IAeTCsl BOKPYT CBOeH OCH JIMILIb HEMHOrO MeJJieHHee 3eMJIH.
Ha Mapce ectp aTmocepa, Ho MeHee MJIOTHas, YeM Ha
3emJie. D10 OTKpHITHE ObLIO caesaHo Brepsble I A. TuxoBhIM
B [lysnxoBo. B Heft o6Hapy:KeHO MPUCYTCTBHE BOASIHBIX MapoB
H Kucjopona. MHorna Haj NMOBEPXHOCTBIO MJIAHETHl BUAHBI U
cjaabble ob/aka.

Oxkosio noatocoB Mapca acTpoHoMmsl HaGawonaioT GeJble
NATHA — TaK HasblBaeMble <«MOJSPHBIE IIANKH», OYeHb [10-
XOXHe Ha MOJISIpPHblE CHEroBble U JIeAsiHble [OKPOBHI Ha

Puc. 5. CoaHeunas Kopona — Jyuncroe CHsHHE,
oxpyxatowee CoJHle BO Bpemst 3aTMeHHUSI.

3emse. C HacTynJeHHeM JleTa B COOTBETCTBYIOUIEM MONyINa-
pud Mapca 3TH ndATHa, TaK Ke Kak ¥ Ha 3emJse, yMeHb-
IIAIOTCs, TalOT, a MHOrLAa M cOBCceM nponajaioT. Boabl Ha
nJaHeTe HEMHOro, TaM HeT, MOBHAHMOMY, GOJBLIKX BOJO-
émoB. Bokpyr Mapca o6paiaiorcs ABa MaJeHbKHX CIYTHHKA.
IlosepxnocTs Mapca poBHasi M, BEPOSITHO, MOKPHITA MEJKOII
NBIBIO; TOP, NMOAOOHBIX 3€MHBIM, HA MJIaHETe HeT.

B nocsiennee Bpems Baxuble nccienosanust Mapca Gbutn
nposeaensl npogeccopom H. [1. BapabauiessiM Ha oGcepsa-
TOopuH XapbKOBCKOr0 rOCYAAapPCTBEHHOrO yHUBEPCHUTETa H
npoceccopom I'. A. TuxosbiM Ha obcepBaTopuu Axamemun
nayk Kasaxckoii CCP B r. Anma-Are.

Mapc nonyuaer or ConHua B Ba C JHIIHAM pa3a MeHblle
Tenaa, yeMm 3eMJis, NPHYEM CHJIbHO pa3pexeHHas atMmoc(epa
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niaHeTH miaoxo ero coxpasser. I'. A. Tuxos, usyuaromuii mo-
pepxHocTh Mapca yxe okosao 50 JeT, cuHTaeT, yTo Ha mia-
HeTe CYIIeCTBYeT PaCTHUTeJbHAas KH3Hb. PacTHTENbHOCTb HA
Mapce, n3-32 HHOM CMOCOGHOCTH MOIJIOMIEHHS H OTPaXKEHHUS
cBeTa, UMeeT cuHeBaThli nBerT. OHA HH3KOpOCJa U CTeJercd
0 MOBEPXHOCTH, KaK HEKOTOpble HAlllh TpPaBhl, KyCTAPHHKH,
MXH ¥ JIMIIAHHHUKH.

B npocrpancTBe Mexay opOutamu Mapca u caenyio-
meit 3a HuM uaHethl IOmuTepa (a Takike B APYrHX dacTax
COJIHEUHOH CHCTEMBI) IBHXKETCS OTPOMHOE KOJIHUECTBO MENKHX
naaHeToK. MIx B acCTpOHOMHM Ha3bIBAIOT MaJsIbIMH MNJIAaHETaMH
WM acTepouiamu. B Hacrosiliee BpeMs OTKDBITO yiKe CBbILIE
1600 acrepongos. JluaMerp OTKPBHITHIX aCTEPOHJOB COCTaB-
qsiet ot 800 K# OO HEeCKOJNBKHX COTeH MeTpoB. HecoMmHeHHO,
HMeeTCs MHOMKECTBO AacTepOHIOB elll€é MeHbLINX pa3MepoB.
MoxHo mnpennosarate, 4To GOJbLIMHCTBO aCTEPOHIOB HMEET
HelpaBHIbHYIO, 060MOuHyl0 GopMy.

IOnurep otcromr or CoJHLA Ha pacCTOSHHH CBBILIE
750 MJH. Km. DTo camas Oogbllasi MJIaHeTa Hallleil COJMHeY-
HOli cuctembl. OHa uMeer 12 M3BecTHBIX celyac CIYTHHMKOB.
Jlnamerp IOnurepa B 11 pa3 OGousiie 3emHoro. Ha nucke
NJIaHeThl XOPOLIO 3aMeTHH TEMHBIE TOJOCH M msiTHAa. ATMo-
cdepa IOnurepa cocTOMT B OCHOBHOM M3 aMMHaKa H MeTaHa.
OpuH 0GOpPOT BOKPYT CBOEl OCH OH JAejaeT NPHOIU3UTENILHO
3a 10 vacos.

Cpenusiss njotsoctb IOmurepa Bcero B mosartopa pasa
Gosblue mioTHoctH Boabl. Coserckue actpoHomnul B. I'. Qe-
cerkoB, A. I'. Macesnu u H. A. KoselpeB, usyuas BHyTpeH-
Hee crpoenue lOnuTepa, MPUXOAAT K 3aKIIOUEHHIO, YTO OH HA
60—809% mosKeH COCTOSATL M3 BOJOPOAa. BHyTpH niaHeThl
JIOJIKHA COXpaHATbCA BEICOKAs TeMIEpaTtypa B CTO ThICsY
uau 6osiee rpamycos.

[Toutn BaBoe nanbwie ot Conxuma, yem [Omurep, pacmo-
JIOXKEeH JApYroif ruraHt cosaHeyHoi cucremsl — CatypH. OH
B 750 pas npesbimaer no odbvémy 3emmo. [lioTHOCTH ero
B MOJITOpa pasa MeHblle MJIOTHOCTH BoAbl. CaTypH, Kak H
IOnutep, Bcerga OKyTaH CIIOLIHBIM HOKPOBOM 0GJ1aKOB.
Bpems ero o6Gopora BOKpPYr ocH mnpuOausutensHo 10 uacos
15 MHHYT.

3ameuaTtesibHOil ocoGeHHocThio CaTypHa §BASIETCS €ro
KOJIBI[O, KOTOPOE OMOSICBIBAeT MJIaHeTy N0 3KBaTopy. 3HaMe-
HuTHll  pycckuit marematuk C. B. Kosasesckag emgé
B XIX Beke TeopeTHyecKH ycTaHOBHJIA, 4TO Kosbno CatypHa
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COCTOHMT W3 OTHCJBHBIX YacTHI. ITO MpEANoJoXKeHHe ObLIO
NOATBepKAeHO HabimoneHusiMH. ClieKTpaJIbHbIH aHaJIH3 CBeTa,
otpaxaeMoro KosbuoMm CarypHa, NOKasaJs, YTO pPasjIHuHbLIE
YaCTH KOJIbIA OBMXKYTCS C Pa3HOH yryoBoil CKOPOCTBIO, a 3TO
BO3MOXKHO JIHIIb B TOM CJydae, €ClIH KOJIbIIO He SBJSeTcs
CTIJIOIIHBIM TBEPABIM TEJIOM, & COCTOHT H3 OTAEG/bHBIX KaMHel;
Kax bl KaMeHb obpainaercs Bokpyr CaTypHa Kak caMocTos-
TeJIbHBI CIYTHHK.

ITnanerst Ypan u HenTyH oueHb MOXOXM APYr Ha Apyra
Mo pasMepam, Macce H IIOTHOCTH. O6BbEM UX NPHOIH3HTENBHO
B 60 pas Gosabme 3eMHoro. Ha ofenx mn/iaHeTax OueHb
xonogHo. Tak, TemmepaTypa ¥YpaHa COCTaBJSE€T OKOJIO
160° umxke HyJass. Bpemsa obpamieHuss YpaHa BOKPYr OCH —
10 yac. 40 wmun., Hentywa — 15 wac. Or Counua 3t
NIaHEeTHl HaXONSITCS HAa KOJOCCAJbHBIX PACCTOSHHAX: YpaH
B 2800 muu. kM, Hentys B 4500 MaH. K.

Cawmoit ynanénnoit or ConHua miaHerolt sBasietcss Ilay-
ton. OH pacnosoxeH noutd B 6000 man. ku ot CojHua. dra
nianera Gpuia orkpeiTa B 1930 romy u emé majo u3yuena.
HssectHo suwb, yro Mmacca I[lnyroma MeHbllle HaM paBHA
macce 3emuu. Ha Tlayrose BciexcrBHe ero yaajéHHOCTH OT
CosHua HapuT CTpaIlHBIH XOJOJ — TeMIepaTypa TaM OKOJIO
230° HuKe HYyJIS.

Kpome gmeBati GOMbLIIMX M MHOXECTBAa MaJbIX [MJIAHET,
JeACTBUTE/bHOE YHCJIO KOTOPBIX, 10 HEKOTOPHIM NPEANoJoxKe-
HusiM, He menee 40 000, B cocTaB COTHEUHOH CHCTEMBI BXOJAT
KOMeTHI: HX H3BecTHO ceffuac Gosee 2000.

SIpKue KOMeThl H3JaBHa NPOM3BOILHJM OrPOMHOE BIeYaT-
JIeHHe Ha Jojefl. YIOMHHAHHe O HUX BCTpeuaercs B IPEBHHX
JIETOTHCSIX Pa3HBIX HAPOMLOB.

B KuTalicKMX JICTONHCSIX, HalpUMep, OTMeYaercs, 4TO
nepef poxineHuem umneparopa Ta-IO MaTb ero BHJena
CTPaHCTBYIOLee CBETHJIO 3aMeyaTeJ]bHOro BHAa. Ipedeckuit
ucropuk Jduomop Cununmiickuii numer o xomere 344 ronma
1o H. 3.: «[lepen noxomom Tumosieona u3 Kopunda nportus
Cunu/ny mosBuIOCH J06GpOe Mpeg3HaMEeHOBaHHe ero YCIexos
u Oynyulero Beanyus. opsamuit ¢daken nossuics Ha Hebe
H LelbIMH HOYaMH CTOsI meped (JOTOM B HalpaBJIeHHH
Cumuiun». EcTh ynoMuHaHHe O KOMeTaX U B DYCCKHX JeTo-
nucax. Tak, Hanpumep, o komere 1066 roga B JI€TOMHCH CKa-
3aHO: «B cu xe BpemeHna ObICTh 3HAMEHHE Ha 3anaje 3Be3fa
NpeBeyKa, JyYd UMYIIM akd KPOBaBbl, BOCXOASILIH C Beyepa
0 3aXOfle COJTHEYHOM W NpeSHICTb 3a 7 JHEH; ce e NposBie-
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aue He Ha no6po, no cem 6o Osiie yco6HUA MHOTO H Halue-
CTBHE MOTaHbIX HA PYCCKYIO 3eMJi0, ce 60 3Be3fa Ge aKu Kpo-
BaBbl, MPOSBJISIONIA KPOBOMPOJIUTHED.

H3yyaTb KOMeThl HauajH M03Ke APYrHX HeOGecHBIX Tel;
JJIst 3TOr0 HYXHBI GBIIH 0COOBle METOABl H HHCTPYMEHTHL.

HbioToH BrepBrle BBIYHC/INI OPOUTY OLHOH H3 KOMET; OKa-
3aJI0Ch, UTO 3Ta OpOUTa 3HAUUTeJbHO 0GOJiee BBITSIHYTA, UEM
nJaHeTHBIE.

B nauase XVIII Beka anrsmufickuit acrporom I'asteit cae-
Jaj BakHoe OTKphITHe. OH YCTAaHOBHJ, YTO SIPKHE KOMETHI,
nabmonasuivecs B 1531, 1607 u 1682 ronax, ABUranuch BOKpyr
Connua no oxnoit U TOoH ke opbure. OTcloma OH 3aKJiO-
4nJl, YTO B 3TH TOAbl HAaOJIOJaJUCh HE pa3/IHYHBIE KOMETH,
a 0JlHa U Ta XKe KOMeTa, KOTopas MepHOIUYeCKH BO3Bpallaercs
K Coanny. annel npenckasan eé cienywoulee nosisjeHue Ha
1759 ropn, uto GJecTslile MOATBEPAUIOCh. DTa KOMeTd, Ha3BaH-
nHast komeTofi Tasses, wnabmionanace Takke B 1835 m
1910 rogax u BHOBb MOSIBUTCS OoKos0 1985 roaa.

YcTaHOBJIEHO, YTO TYyMaHHast 000JI0OYKa FOJIOBBI H XBOCT
KOMeTHl (CM. puc. 6) COCTOSIT U3 Ype3BbiUaiiHO pa3peKeHHBIX
rasoB (rJiaBHbIM OGpa3oM LiMaHa U OKHCH YIIepoda) H MeJb-
YafInX TBUIHHOK. XOTS XBOCTHl KOMET HHOra HMEIOT IJIHHY
B JIECAITKH M COTHM MHJJIMOHOB KHJIOMETPOB, Macca HX
B MHJJTHOHBI pa3 MeHbIlle MacC MJIaHeT.

OcCHOBHOH 4acTbl0 KOMeTHl fIBJsieTcss e€ PO, COCTosIlIee
U3 TBEPABIX IMIbIO 1MaMeTpOM OT JIEeCSTKOB JO COTeH MeTpOB,
a TaK¥Ke rasos, HaXOASIHXCSH B TBEPJOM COCTOSIHHH M MOKPBI-
BAIOLIUX MOBEPXHOCTb KaMHeN.

Korna xomera npubauxaercs Kk CosHLoy, u3 eé sapa
¢ OONbHIMMH CKODOCTSIMH BBIPBIBAIOTCST MOJIEKYJBl rasa
¥ Mesbyalimas nslib, KOTOPBIE CO3LAIOT TYMaHHYIO 0GOJIOUKY
I'0JIOBB! KOMETHI.

[Ton BMsiHMEM COJIHEUHOTO CBeTa rasbl HAYHHAIOT CBe-
THUThCSI; MbLIb OCBEIlAeTCs COJHEYHBIME Jayuamu. Uem Gimke
k CosHuy, TeM cujbHee HeHCTBYIOT Ha KOMETY €ro JIy4H.
CuJiofi CBETOBOrO [aBJIEHHA OHH OTTAJKHUBAIOT YaCTHUBl rasa
n nolag. MoJiekyqbl ra3a ¥ NbJIHHKY MOJBEPraloTcs AefCTBHIO
GLICTPO OBHIKYIIUXCS HACTHL-KOPMYCKyJ, HAyLux ot CoJHua.
T1oTOK 3THX MBUIEBBIX M ra30BbIX YacTHL, yCTPEMHUBIIUXCS OT
CousHla, B COCTaBJISET XBOCT KOMETHL.

Kpome KomeT ¢ neprogamu oOpailieHHsl B COTHH, THICSIUH
U JIeCATKH THICSIY JIeT, CYLIECTBYIOT H «KOPOTKONEPHOAUYE-
CKHEe» KOMETEIL.
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Cefiuac u3BecTHo Gosee 60 KomeT, HMeOmNX MaJblil
nepuos oGpauenus no csoell opbure — ot 3 no 100 xet.
Bpems, B KoTOpoe OHH XOPOLIO BHAHBI C 3eMJIH, aCTPOHOMEH
MOTYT TOYHO BBIYHCJIHTD.

Komernl, 0c06eHHO KOPOTKOMEPHOJLHUYECKHE, XKHUBYT CPaB-
HHUTENBbHO HENOJINO — B HEKOTODPBHIX C/yuyasx JHlb JECATKH

Puc. 6. Komera.

uny cotTHu JeT. Pacnanasich, oHH 06pasyloT NOTOKH MeTeop-
nbix Tea. Ecu 3emis npu cBoéM ABHKEHHHU ronanaeT B Tako#
NOTOK, TO Mbl ObiBaeM CBH/JETEISMH KpPacHBOro 3peauiia —
«3BE3JHOrO JOXKIS>.

«3Bé3aHble OOXKAW» HaGJIIONAT CPABHHUTEJAbHO peENKO.
B rte aHu, korga 3emss NPOXOAMT 4epe3 MOTOKH METEOPHbIX
TeJsl, OIBHXKYIMXCS B MPOCTPAHCTBE, THICAYH METEOPOB [POHO-
catcst no HeOy. 3BE3AHBIH 0XKIb HHOTAA JJHTCS HECKOJIbKO
yacos. Tak npoucxoauso, Hanpumep, B HOUb Ha 13 Hos6psd
1833 roma, 14 HosGps 1866 roma, 27 woaGps 1872 rona.
3BésnHblit Kok AL Habuaonalncs B Espone u B Halle BpeMs —
9 oxTabps 1933 rona u B oxra6pe 1946 roxa.
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YuéHble YCTAHOBUJIH, UTO NYTH MHOTHX MOTOKOB METeOo-
pOB COBMAJAIOT C NyTSIMH H3BECTHBIX KOMeT. IDTO [I0Kashl-
BAeT, 4TO MeTeOpHble MOTOKH OO0pasyloTcs H3 paclaBLIMXCs
KOMeT.

Uro Ke NPOUCXOAUT IPH CTOJKHOBEHHM KOCMMUYECKOMH
NLIIMHKH WM KamHsa ¢ atMocdepoi Semnu? Kaxknas Takas
MBUIMHKA, KaXKAbIH KOCMHYECKHH KaMeHb, MNOMUHHASCH aef-
creuto nputsizkenust CosHua, ob6pauaercs Bokpyr Hero. [Tytu
9THX YaCTHYEK UYpe3BbIYaHHO pa3HOOOpa3HBl, CKOPOCTH HX
JIBHXKEHHS OUeHb BeJHKH. Boetast B atmocepy 3eMJH, KOCMH-
yecKast YaCTHYKA NPOHOCHTCSI CHayaJa COTHH KHJIOMETPOB B eé
paspexeHHBbIX YacTsX, a 3atem npumepro B 100—200 xm oT
MOBEPXHOCTH 3eMJi HocTuraeT 6oJee MIOTHHEIX cl10éB. Compo-
THBJIEHHE BO31yXa OBICTPO BO3pAacCTaeT, HaUHHAETCS TOPMOXKe-
HUe YacTHIBl. DHEPrust IBHXKeHHs Nepexonut B Temto. CuibHO
CxKaThll yacTHLEH BO3AyX HarpeBaeTcs U packajsercs IO
TeMmmepaTypsl B HECKOJbKO THICSY I'pagycoB. B 3TOT mMoMeHT
MBI BHOMM C 3eMJu ocienurenbHblli Mereop. Cama uactuua
NOJIHOCTBIO PACHBLISETCS.

Emé OGosee uHTepecHOe 3pesHille NpeacTaBsJsieT co6oi
Gosing — Gosblitoe MeTeopHOe Teno. OKPYXEHHBIR OCJeNH-
TeJIbHBIM CHsIHHEeM, pasfpackiBasi OTHeHHble HCKPBI, HHOrAA
¢ TPOXOTOM H CBHCTOM, OH MUYHTCS K 3eMJIe H, €C/IH He YCIe-
BaeT MOJIHOCTBIO DAaCHBLIMTECS B BO3AyXe, NajaeT Ha eé
[I0BEPXHOCTb.

YnaBuive Ha 3eMJII0 KOCMUYECKHe KaMHH Ha3bIBaIOTCSH
mereoputaMd. OHHM TNPeACTaBMASIOT IJs1 HAayKH TrpoMaiHblil
HHTepec: MX H3yUeHHe [IOMOraeT YCTAaHOBHTb XHMHUECKHH
cocTaB HEOECHBIX TeJT COJHEYHO!H CHCTEMBI.

Hau6osee 3HayuTe/bHbIE pe3y/bTaThl B U3YYEHHH METEO-
PHTOB TOJydeHH! B MOCJeIHEE BpeMs, MOCJAE TOr0 KakK IOJ
pykoBozcTBoM akazemuka B. I'. ®ecenkosa Obli ucciefoBaH
fo/blIoN MeTeopuT, ynaBwui 12 ¢eBpans 1947 roma Ha
Janseem Boctoke B paifione Cuxors-AauHCKOro xpe6ra.
B Hacrosimiee BpeMsl 31eChb yXKe HalijmeHo okosao 37 TOHH
METEOpPHUTHOrO BelecTBa. J1o pacnblieHHs: B BO3LYXe METeOPHT
umes maccy He menee 500—1000 ToHH.

Co/nHeuHasi cHCTeMa H3ydeHa B  HACTOslINee BpeMmsa
JoBOJIbHO NoApoGHO. OQHAaKO MHOrOE ellé 0cTaéTCsl BhISICHHUTD.
Uro npencrasJiseT co6oil N10BepXHOCTh BeHephl, CKphITasi OT
Hac obmakamu? CyllecTByeT JM XKHM3Hb Ha APYrHX IJIaHe-
Tax, noMumo Mapca u 3emsu? UTo HAXOMUTCS TOJ MOIIL-
HbIM OGsaynbiM nokposom IOnurepa m Caryprua? Kakoso
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TIPONCXOXKOACHHEe KOMEeT, MHOI'Me U3 KOTOPHIX OUeHb MOJIONBI?
Hax atumMum m ppyrumu BompocaMu cefiyac paGoTaroT
yuéHBle.

TmartenbHOe u3yuyeHHe SIBJIEHUN MO3BOJSET BBLISICHSITH He
TOJMILKO HACTOsiIee, HO U Npollaoe HeGeCHBIX TeJsl COJHEUHOi
cuctembl. Hanpumep, craHoBuTCA Bcé 60jiee SICHBIM, 4YTO
KOMEThl — 3TO [POAYKTH MOLIHBIX BEIGPOCOB, THNA BYJKaHHU-
YeCKUX U3BEPKEHHH, NPOUCXONUBIINX W MPOHCXOAAIMIUX HA
MOBEPXHOCTH HEKOTOPbIX IJIaHeT W UX ChnyTHUKoB., [loBunm-
MOMY, TakoBa e mpupopa xosbua CarypHa.

BJAUKAVIIASL 3BE3JJA — COJIHLLE

[Toutu Bce npouecchl, npoucxoisiye Ha 3emie,— (pU3n-
uecKMe, XHMHUeCKHe U GHOJIOTHYeCKHe — CBSI3aHHl C 3Hepruei,
kotopyto naér 3emie CouHile.

Bes cosnHeuyHbIX Jy4ell He MOTYT CyLIeCTBOBATh PaCTeHHS.
Cxurasi KaMeHHBIH YroJb — OKaMeHeJble APEBHUE pacre-
HUSl,— MBI OCBOGOXK/JaeM HaKOIVICHHYIO COJHEUYHYIO SHEpruio
U 3aCTaB/sieM €€ CJHYXKHUTb uyesoBeKy. Mcmonb3ys cHiy BOAbI
U BeTpa, Mbl ONSTb-TaK{ MOJb3YyeMCsl SHeprueil COJHEYHOro
n3nydenusi. KpyroBopor Boabl 1 BO3AyXa Ha Hallell IaHere
NPOUCXOAUT TOJ BJUSHHeM cosHeuHoro Temna. Bes Counna
Oblna Obl HEBO3MOXKHA KU3Hb Ha 3eMJe.

Uto xe npexcrasiasier co6oil CosHie?

CosHue — 3TO pacKa/€éHHBIA Ta30BBHIA I1IAap JIUaMETpOM
okoso 1391 000 xm. OHO siBAsIETCS] ONHOH U3 MHOTHX MHJI-
JUapaoB 3BE3M, BXOJSILINX B IPaHAHO3HOE 3BE3JHOE CKOILIe-
Hue — [anaktuky. Ero o6vém B | 306 000 pas npeBwlnaer
06béM 3eman. Macca BemiecTBa, o6pasyiomero Couanue, 6o-
Jee uem B 330000 pa3 Goubume Maccel 3emaun u B 750 pas
Gosble OO6IIel MacChl BCeX MVIAHET COJHEYHOH CHCTEMBI.

Temnepatypa Ha nosepxsoctu Cosnua mocturaer 6000°,
a B ero HeApax TeMIepaTtypa HCYHC/AsSETCH JecaTKaMH MUJI-
JINOHOB rpazycoB. KosinuecTBO cBeTa W Temja, MAYMIErO OT
Cousnua, xomoccanbHo. 3a cekyHay CosHue u3niyuyaer sHep-
ruio, pasdyo 0,3 Muiuapia TPH/VIMOHOB KHJIOBATT. 3eMJist
foJlyyaeT JHUIUb OJHY ABYXMWIHADIHYIO 4acTb 3TOH 3Hepruy,
HO ¥ 3T0 uyucjao Beauko — 150 000 muaauapaoB KHJIOBATT.
Tonpko ofHa THICAYHAA HOJS OT 3TOTO KOJHMYECTBA SHEPTUU
HCIIOJb3YyeTCs AJIsl XKU3HU PACTEHHH, XKUBOTHBIX H HYXJ UeJso-
Beka. OcrasbHas 4acTb YXOAUT HEWCIIOJIb3OBAHHOH 0GpPaTHO
B MeXIJIaHeTHoe NpocTpaHcTBO. HyxHbl Obi OB COTHH

41



MUJJIHOHOB TaKHX JIEKTPOCTaHUUH, Kak JlHemporac, 4ToGH
ofiee KOJNMYECTBO BLIPAGATHIBAEMON MMH SHEPrHH paBHs-
JIoCh TOMY, uTo 3eMJs nmoayyaer ot CoaHia.

Otkyzna xke CoJHIe, KOTOPOE, MOYTH HE U3MEHSSICh, Cylle-
CTBYeT yXKe MHOrO MUJJIHApJOB JIET, NOJy4aeT CTOJMb OrpOM-
Hyio sHepruro? OxasbiBaeTcsl, 4TO NPH TeMIlepaTypax H JAaB-
JIEHUSX, cyllecTBylouux BHyTpy CoJHIA, TPOUCXOAST Hempe-
pHIBHBIE IpeBpalleHNs BelllecTBa: M3 Oosee JIETKUX XHMHYe-
CKHX 3JIeMeHTOB ofpasylorcst GoJiee TsaKénble. DTH peakiuu
CONPOBOXKAAIOTCS OCBOOOXKEHHEeM 3HEPrHH, CKPBITOH B Aapax
aromoB !), 3amacel aroMHoi sHeprud CoJHIA CTOJb I'pak-
JMO3HEI, YTO OHHU [OJ1ep-
)KuBasnu u 6yAyT mopnep-
JKHUBATb €ro HuaJyyeHHe
Ha MPOTSIXKEHUH ellé MHO-
rUX MWLJINapIOB JIeT.

CoJiHlle coOCTOHT H3
packanéHHLIX Tas3oB HJHU
[apoB TeX XKe XHUMHUe-
CKHX 2JIEMEHTOB, U3 KO-
TOPbIX 06pasoBaHbl KakK
3emjis, Tak H BCe ApY-
rHe KOCMHYecKue TeJa.
ITOT BaXHHII BBIBOI,
NOATBepKAaIoWui  yde-
HUE O eAUHCTBE MaTepuH
BO BCeJIEHHOH, Obla MO-
JIydeH C IOMOILBIO CleK-
TpaJIbHOrO aHaJ/u3a.

CoBpeMenHast acTpo-
HOMHYecKasi HayKa BO-

Puc. 7. CoBpeMeHHbIAl Te/ecKom OpyxeHa samedare/IbHbl-

cucremn JI. JI. Makcytosa. MH MeToJaMu H npubo-

pamu, KOTOpbie MO3BOJISA-
10T ¢ 60JbILOH TOYHOCTBHIO M3y4aTh MPOLECCHl, POHUCXOASALINE
Ha CousHlle. YCTAHOBJ/IEHO, YTO BEILECTBO Ha HEM HAXOAUTCA
B nocTossHHOM aBmkenuu. Ha nosepxnoctu CouHua Ha6aio-
JaloTcs TEMHBIE TNSTHA. DTO TMraHTCKMe BHXDH, 3aXBaThi-
Baollue OrpoMHbIe 06J1aCTH, 9aCTO BO MHOrO pa3 MpPeBOCXO-

1) 06 aTomMax H AaTOMHOH (AmepHOM) SHeprud CM. KHHXKKY:
B. A. JlemkoBueBs, AToMHas sHeprusi, «HayuHo-nonyaspuas 6u6ano-
Teka» 'ocrexusnara.
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nsuive pasmepsl 3emad. [1aTHA CYLIECTBYIOT HECKOJIBKO HHER
U Ja)ke Helesb, MOCTENeHHO H3MEHSSCh.

ITponeccsl, npoucxonsmue Ha CosHIE, CONMPOBOXKIAIOTCA
DJIEKTPUUYECKUMH ¥ MATHUTHBIMH SIBJICHUSIMH.

AKTHBHBIE TPOIIECCH MPOHUCXOISIT HE TOJMBKO HA BHAUMOM
Ham noBepxHoctH CosHua — ero ¢orocdepe. OHu npoucxo-
IAT U B ero 000JI0YKe, COCTOSILIed U3 0ojiee Pas3pelkeHHOro
packanéHHOro rasa. B mepuox ycuseHusi COJHEUHON nesTelib-
HOCTH TMOTOKM YaCTHI C OFPOMHBIMH CKOPOCTSIMM BBLJIETAIOT
u3 aktuBHBIX obnacreii Cosnnna. Ecin 3emis nonanaer B 3T0T
MOTOK, TO MArHUTHOE M 3JEKTPUYECKOE COCTOSIHHS 3eMHOMH
atmocdephl pesko MeHstoTcs. [1pu 3ToM 06bIYHO Hapyliaercs
HOpMaJsibHasi paoTa pajiuo.

[poneccel, npoucxonsimue Ha CosHIE, B CUIbHOH Cre-
MeHU BJUSIOT U Ha METEOpPOJIOTMUYECKUe SIBIEHHUS], POHCXOMS-
myue Ha 3emiie. [ToaToMy B HacToslllee BpeMs BeléTcs Hempe-
pbiBHOe HaGoneHue 3a ConHieM. Ha Hamux oGcepBatopusx
CYIIeCTBYeT crelyanbHas cayx6a ConHua. ACTPOHOMH Tila-
TEJIbHO CJENsT 32 BCeMM H3MEHEHHSIMH, MTPOUCXOMSLIMME Ha
cosiHeuHo#t nosepxHoctd. Ha ocHoBe HabuiofgeHuil cocras-
JISIIOTCS XapakTepucTHKH akTHBHOCTH CosHLA, KOTOphle HC-
NOJB3YIOTCS ANl PelleHUs] BaXKHbIX HapPOAHOXO3SHCTBEHHBIX
3agayl).

B MHUPE 3BE3]L

Kak Mbl Bugenu, 3Bé3gHoe HeGo yuéHble HAOJMIONANHN YKe
naBHo. OnHAaKO DacKpHITh NPUPOLY 3BE3J yZANIOCh CPaBHH-
TesibHO HemaBHO. KoJsoccasnbHble PAcCTOSIHUS 3BE31 OT 3eMJIH
He MO3BOJISJIM JOJIroe BpeMsl U3yuaThb ux oco6eHHOCTH. ToJabKO
IIPUMepPHO cO BTOpOH mo/oBuHB XIX CTO/METHS AaCTPOHOMB
HayaJu cobupaTh CBeleHUs O 3B&3JaX, HX PacCTOSHUAX M Xa-
pakTepe JBHKeHHs B KocMuueckoMm mpocrpadcTse. [locre-
TIEHHO BBISICHHJIOCh, UTO 3B&3Abl 3HAYHTEJIbHO OTJIMYAOTCS
Ipyr OT npyra no JefCTBUTeJbHOH SIPKOCTH MJIH TaK Hashl-
BaeMoii csetuMoctd. CoJiHIe, HanpuMep, OTHECEHHOE MBIC-
JIEHHO Ha paccrosiHie 3Be3fnl Beru, ObUlo Obl MO SPKOCTH
B 35 pa3 cnabee eé. 3ameueHo ObUIO pasjuuMe U B IBETE
3BE3]1.

C OTKpHITHEM CIEKTPaJbHOrO aHajJH3a Hayka O 3BEs-
Jlax TONOJHWIACh BaxKHeAIIMMU cBedeHUsIMH. TiiaresnbHOe

1) TMonpo6ree o ConHie cM. KHUXKY B cepu «Hayuno-npocseTuten-
Has 6ubauoreka» Tocrexusnara, I. A. Apucrtos, Connie.
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H3yYeHHEe CHEKTPOB 3BE&3J MOKAa3aslo 3HAYHTENbHOE Pasiuyue
B TeMIleparypax, CyLIeCTBYIOUIUX Ha IIOBEPXHOCTH 3BE3g —
or 2000 go 30000 u Gosee rpamycoB; OTHE/NbHBIE 3BE3MABL
HMeIOT Temneparypy, mpoxojsauyio no 100000 u paxe jmo
500 000 rpamycoB. By omnpefesneHsl U pasMepsl 3BE3x; npu
stom CoJIHLIe IO CPaBHEHUIO C APYrUMH 3BE3JaMH 0Ka3aJoch
3Be3NOH cpenHell BeJMYHHBL.

KpoMe MHOXxecTBa OTHE/NbHBIX 3BE3[, YUEHBIE OTKDBUIH
Go/bIIOe YHCAO JBOMHBIX, a TaKXe TPOHHBIX M KpPaTHBIX
3B&31. OTH 3BE3NBI, OTIMYAACH KaxJAas CBOMMH pa3MepaMu
M JPYyrUMH OCOGEHHOCTSIMH, 00pasyloT BMecTe (HH3MYECKH
cBsI3aHHyI0 cucTemy Tes. Hanpuwmep, spkas 3sesga u3 co-
3Be3qus bausHeno — Kacrop — cocrout u3 Tpéx cocras-
HBIX yacTell, KaxjJas U3 KOTOPHIX B CBOIO OUePEeAb SIBJAETCA
JIBOHHO! 3Be310i.

Muorue 3Bé31bl OKa3aluCh NepeMeHHBIMU 10 CBOEH sipKo-
CTH: HX CBETHMOCTb ITEPHOAMYECKU MEHSIeTCS.

Berpeuatotest TakxKe 3BE3/bl, HAXOASIINECS B HEYCTONYH-
BoM cocTosiHuM. C HX MOBEPXHOCTH B KOCMHYECKOE MPOCTPaH-
CTBO yJIeTaloT GOJblle KOJHYeCTBA BeIeCTBA, M3 KOTOPOro
cocTouT 3Be3zna. MHoraa aToT mporecc conmpoBokaaercs Mol
HBIMH BCHbILIKaMHM, TNPUBOASALIMMU K MOSIBIEHHIO TaK Ha3bl-
BaeMbIX «HOBBIX» 3BE3ZL !).

Bce aTM MHOroumcieHHBIE H pasHoOGpasHBle 3BE3NHL,
3B&3/IHble CKOIJIEHUS, a TaKkKe MacChl PACCEsHHOR MaTepuu
BXOASIT B Hally MIaHTCKYIO 3BE3JHyio cucteMy IanakTuky,
KOTODAasl HACYUTHIBACT NPHMEPHO OKOJIO CTa MATHAECSTH MUJI-
JHapaoB 3BE3N.

[To ¢opme TanmakThka HanOMHHAET CIUIIOCHYTYIO HHCKO-
o6pasuyto ¢urypy (puc. 8), nuamerp eé oxoso 85000 csero-
BBIX JIET 2).

3Bé3nnl, ob6pasyiomue ['anakTuky, o6pamiamTcs BOKPYyr
eé snpa, NPEACTABJSIONIEro COGOI0 CKOIUIEHHEe MHJJIHOHOB
3é3z. Uem Gmke 3B&3abl ['anakTvkn HaxoAsaTcs K eé supy,
TeM GHICTpee OHM OOpaIlaloTCsl BOKPYT HEro, HO Mepuoabl 06-
pauieHud 3BE3J U3MepSIOTCS HeCATKAMH H COTHSIMM MHJLIHO-
HoB JeT. CoJHIle HAaXOAMTCS OT LeHTpa [anakTHKM Ha pac-

1) ITompoGree o Mupe 3Bé3x cM, Gpounopy «Hayuyno-momyasipHo#
6ubmiorekn» loctexusmara: mpod. K. ®. OroponrukoBs, Ckoabko
3BE3] Ha HeGe.

2). CBeTOBOlf roJ — PAacCTOsiHHE, KOTOPOE CBETOBLIE JYYH MPOXOIAT
sa roax. On paseH 9,5 ThicAYaM MHIIMApAOB KM. DTO paccTOsHUEe B
63 Thicsiun pa3 GoJbule paccTosiHusl 0T 3eMiu Ko ConHia.
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crosinuu noutu B 23 000 cBeTOBHIX JIeT U HeslaeT MOJHEIT 060-
pOT BOKPYr siipa mpumepHo 3a 180 MHJJIHOHOB Jer.

Ho T'anaxtukoil, XoTs OHa M KoOJIOCCaJbHA, HE OrpaHUYH-
BaeTcsl BCeJIeHHAs.

MomiHble coBpeMeHHBEIe TeJIECKONbl IMO3BOJHIM YYEHBIM
OTKPHITb MHOTOYHCJEHHble TYMaHHOCTH, HMeEIOLINe caMble
pasJuyHble pasmepsl U (HOPMEIL.

dororpadupoBanne Heba JaJO BO3MOXKHOCTb yCTAHOBUTH
B OCHOBHOM TpH TpyIIbl TyMaHHOCTefl. B mepsyio rpymnmy

7 Bud, naawmA’

8ud _c pebpa*

Puc. 8. Cxema cTpoennst Hauleil 3BE3HOM cucteMel — [anakTHKH,

BXo#saT OecthopMeHHBIe TYMaHHOCTH, SIBJSIIOLINECS OrPOM-
HBIMH 00JIaKaMH Pa3peKeHHOro rasa W ObIH, MBI HX BHIUM
Gnaromapst TOMY, YTO OHHM OCBEMIAIOTC HAaXOASLIMMHCS
BOJIM3M HUX TOPSIYMMH 3BE3[JaMH WJIHM, Ha060pOT, 3aropau-
BAIOT CBeT 3B&3]], PACHOJIOXKEHHHX 3a HUMH. DTH TyMaHHO-
CTH B 60JIbLIOM KOJIMYECTBE HaXOOATCS B Hamlell 3BE3gHOMN
cucTeMe UM BUIHBL Ha HeOe IIPEUMYILECTBEHHO B 00JacTH
Mueunoro Ilytu.

Bropyio rpynny cocrasisieT He6OJbIIOE YHCIO TaK Ha3bl-
BaeMBIX MJIaHETAPHHIX TYMaHHOCTeH, KOTOPble TaKXKe BXOIST
B Hamy [anaktuky. OHH HMMEIOT BHA KPYIVIBIX MJIH KOJbLE -
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06pasHEIX TYMaHHBIX NSATHBIIEK, B IEHTPEe KOTOPHIX 06s3a-
TeJbHO HAXOIOWTCH fIpKas U O4YeHb ropsvas 3se3na. 1o —
rasoBbie TYMAHHOCTH; B CPABHUTEJBHO C/1a0ble TeJECKONE! OHH
npencTaBisioTcess B (popMe KPYrJbIX AUCKOB, HAOMHHAIOMMUX
IHCKY TJIaHeT, OTYEro OHY M TMOJIYYHJIM CBOE Has3BaHHe.

K Tperbeil rpynne oTHOCATCH Tak Has3blBaeMble BHerajak-
THYeCKHe TyMaHHOCTH. Mx upesBmniuaiino muoro. OHu pasinu-

Puc. 9. TymanHocTb B co3Be3nuu AHIpOMensl.

yaloTea Mo SAPKOCTH u pasMepaM. HanGonee spkoft w3 HHX
sIBJIsIETCSl TYMAHHOCTb B CO3Be3IMH AHAPOMeIH, KOTOPYIO
MOXKHO YBHIETb Ja)Xe HEeBOOPYXKEHHEIM ryazoMm (puc. 9).
BHeranaxkTuyeckMe TYMaHHOCTH COCTOSAIT M3 COTEH MHJLIHAp-
noB 3BE€31. OHU SIBNSIOTCS TAKUMH XKe TPAHAHO3HBIMH 3B&3[-
HBIMH CHCTEMaMH, KaK M Haulla 3Bé3qHas cucrema [anakruka,
H HaxoJsTcsl Janeko 3a e€ mpexenamu. TymanHoctb AHApO-
Me[bl, HanpuMep, YAajeHa OT HAcC HA pAacCTOsIHHE OKOJIO
1,5 MJIH. CBETOBHIX JIET; IO Pa3MepaM OHA CPaBHUMA C Hallel
lamakrukofi.
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Yaanoch U3MEpUThL paccTosiHust U RO OoJiee yRaéHHBIX
BHEraJJakTHYeCKHX TyMaHHOCTell, KOTOphie Telepb HasblBAIOT
rajakTHKaMid. DTH PACCTOSIHUS HCUUCHSIOTCS MUJUIHOHAMH U
COTHSIMH MUJIJIUOHOB CBETOBBIX JIET.

Hsyyasi BcesneHHYIO, acCTPOHOMBl HHIE He HAXOAAT eé
KoHIa. Bcenennas GecnpenenbHa.

3AKJIIOYEHHUE

”3yqenne BCEJIEHHO! TOKa3blBaeT, YTO NMPUPOLA HAXOAHUTCA
B BEUHOM DasBUTHH. B Mupe HeT HHYEro HeM3MeHHOrO.
JKuByrt, pasBuBaioTcs Bce HeGecHble Tesna — 3emas, Coanie,
3BE3/BI.

O6 s3ToM yGeIuTeJqbHO TOBOPAT MHOrHe (hakThl, HabJo-
naemble yuénbiMH. Tak, Hanpumep, B IIOC/IeAHEe BpeMs
COBETCKMM acTPOHOMOM akajgeMukoM B. A. AmGapuymsHoM
OTKPBITHl TPYNIBl «MOJOABIX® TOpsYuX 3B&31. YuHblll moka-
3a/, YTO 3TH TPYMNBl, Ha3BAHHblE UM «3BE3JHLIMH accolHa-
UMSAMH», Helb3si CUMTaTh CayuyaiiHbiMu obpasoBaHusmu. O6-
Jlafiasi CKOPOCTSIMH B pasHbIX HalpasJ/eHHfX, 3BE3NBI acco-
LMALUY JOKHBI ObLIM OBl GHICTPO OTOMTH APYT OT ApYyra Ha
OrpoOMHbIE PACCTOSIHHS, ¥ 4ePe3 COTHH THICAY WM MHJIJIHOHBI
JIeT 3THUX acCOUMalMi yKe He CylecTBoBaslo Obl. OmHaxko
MBI U ceffuac HabaomaeM acconuanuu 3Bésf. CiienoBaTesbHO,
OHHM BO3HUKJ/M HEZABHO M JOJXKHBI COCTOSITb M3 3BE3J C BO3-
pacToM B COTHHM ThICHY, camoe OoJbliee B MHJ/IMOHBLI JIET.
B. A. AMGapuymsH caena/n OTCI0OJa BaKHbIH BBIBOA: 3BE3JBI
o6pa3yioTcsi ¥ B HacTosilllee BpeMsl, BO3HMKAs rpynnamu H3
MaTepHH, pacCesiHHOH B KOCMHUYECKOM MPOCTPaHCTBE.

Pa6oThl MHOrMX COBETCKHX ¥ 3apy0eXHbIX YY€HBIX IpH-
BOJSIT K BBIBOJY, YTO B MUpe 3B&3J NPOUCXOJHUT BEUHBIH Kpy-
rOBOPOT BelleCcTBa — BO3HHKAIOT OJHH HeGecHble Tesla H CH-
CTeMbl TeJ, paspyllaloTcs, OTKHBAKOT CBOH BeK Npyrue Tena
BcesieHHON. Ho Bcsi HeoObsiTHass OGe3rpaHHuHas BeesieHHas
CYLLeCTBYeT BeyHo.
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BBenenue

1. Kak mo3naBajach BceJeHHas

CONEP)XAHHE

.

IlepBLie mpencTaBieHHs O MHpe
Kak o6bsiCHSIIH CTPOEHHe BCeJEHHOW HpeBHHE rpexn

Uro aymann o HeGe B mepBble BeKa Haiuel

.

Actponomusa y apa6os u B Cpenneil Asun
Actponomus B EBpone B cpelnue BeKa
Cosnanue HOBOH, HayYHOW CHCTEMBl MHpa
Ot MexaHuHKH K (u3nKe Heba

fl. CoBpemenHas HayKka o BCeJieHHOH

CosHeyHas cucCTeMa

Bunxaiimas 3Be3na — Comme

Mupe 3B&3[

3akaioyenne

.
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