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OTKpbITUE BCENEeHHOMN

BcTtynneHue

N3 Bcex kapTuH Npupoabl, pa3BepThIBAIOWMXCS Nepes YeNoBEeYeCckMM rnasamu, camas
BENMYECTBEHHAS - KapTuHa 3Be3aHoro Heba. C opeBHenwWwNx BpeMeH ata kapTuHa byauna
YyenoBeveckoe BOOBpaxeHme, Bbi3blBasi K XN3HU TO MOryYyee UHTENNeKTyanbHoe Te4eHme,
KOTOpPOE Mbl Ternepb HasbiBaeM Haykoi. O TOM, Kak YeNoBEK NPOHMKAN B TailHy MUPO3L4aHus, B
TaliHy OBUXEHUS HeBeCHbIX Ten - HawW pacckas.

MepBble BO33pEHNS OPEBHMX HA MMPO34aHNE OCHOBbLIBANMCb Ha HEMOCPEACTBEHHO BUIVIMOM.
Lnsi npeBHUX ernnTsH 1 BaBUNOHSIH BceneHHas oToxaecTensinace ¢ 3emnei, kotopas
npencTaBnsinacb rpoMagHbIM AUCKOM, Mnasatowmm no 6ecnpenenbHoMy okeaHy. He6o oHu
NpeacTaBnsiNN ONPOKMHYTOW Yallen, onvpatoLwericsl Ha NNOCKOCTb, C BKPanieHHbIMA BO
BHYTPEHHIOIO NMOBEPXHOCTb Yalll 3Be30aMU.

Ynopsioo4eHHble KOHGoUrypaumm 3se3f HadbiBatoTca co3ee3amamu. Co3sesans noyTn He
MEHSI0TCA AeHb OTO OHS, rof OT roja v fJaxe BeK OT Beka. 3a HO4Yb 3Be3[bl NOBOPaYNBAIOTCS
OTHOCMTENbHO HEKOTOPOW HEMOABMXHOW TOYKM, HAXOAAWEKCS HbiHE BONM3K MonspHoii
3Be3Abl, OyATO Yawa BpalwaeTcs Kak eamHoe Lenoe BOKpYr ocu, MpoXoasiler 4yepes aTy TOuKy
1 rnas Habnwgatens. TwartenbHble HAONIOAEHUS NOKA3bIBAIOT, HTO Yala CoBeplwaeT OauH
obopoT 3a 23 yaca 56 MUHYT.

/3-3a BpaleHuns Yyawm HekoTopble 3Be3bl YXOOAT 3a FOPU30HT Ha 3anafje, Torga kak gpyrve
BOCXO[ISIT Ha BOCTOKE. OT0 HabnoAeHne HaBOANUT Ha MbIC/b, YTO Yala npeacTaBnsiet cobou
4yacTb NOJMHOW cdhepbl, MPUYEM 3BE3 bl pacrnonaratTcs Ha ee NOBEPXHOCTU. dTa chepa
Ha3biBaeTcs HeGeCHON cdpepoit Nnn cdepoit HenoaBMXHbIX 38e30. [Be HENOABMXHbIE TOYKM,
B KOTOpbIX HeBeCcHas capepa nepecekaeT OCb BpaleHWs, Ha3blBAOTCS NOAOCaMn Mmupa.
Boobpaxaemas okpyXHOCTb Ha HebecHol cdoepe, TOUKM KOTOPOI paBHOyAaneHbl 0T 06ounx
NONOCOB, Ha3blBaeTCs HEOECHbIM 3KBATOPOM.

LLlapoobpa3Has 3emns
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NTak, HabniogeHns 3a CyTOYHbIM OBVMXEHUEM 3BE3 NPMBENN OPEeBHUX acTPOHOMOB K
npeacTaBneHunto o HebecHoi cpepe. Caenatb BbIBOA O TOM, 4TO 3eM/is UMeeT PopMy Lwapa,
okasanocb TpyaHei. Mbicnb 0 wapoobpasHocTy 3eMnn Bbickasanu ApeBHErpeyeckmne yyeHole
B Ha4ane V Beka [0 HoBOW 3pbl. K 3TOM MbICNI OHM NPULIN HA OCHOBaHMM PacckasoB
MyTeweCcTBEHHUKOB, KOTOPbIE 3aMETW/IN, YTO BbICOTA CEBEPHOrO Nositoca MMpa Bo3pacTaeT Mo
Mepe NnepeMelleHmnsl K CeBEpY U yMeHbLAETCS Npu ABMXEHUM B 0XHOM HanpaeneHun (puc. 1).

MNepBoe HacTosWwee namMepeHne paguyca 3emnu 6bi10 NPOBELEHO EMMNETCKNM FPEKOM
SpaToceHom (276 - 195 rr. oo H. 3.), ypoxeHueM ropoga CueHa (HbiHe AcyaH) Ha tore
Erunta. Ewe 6yayyn noopocTkom oH 3ameTun, 4to B CmeHe exerogHo 21 nioHsa B NONAEHb
ConHue HaxoaMTCs TOYHO Hah rofloBOW, M BEpTUKaNbHbIE CTBONbI AepeEBbEB HE OTOpachIBAIOT
TeHeit. [o3xe B AnekcaHapun, pacnonoXeHHon Ha ceBepe Ernnta, oH 06HapyXwun, 4To TeHU
30ecCb B yKa3aHHOE BPEMS He 1UcYe3aloT, U B reHnasnbHOM 03aPeHU MOHSAN, YTO NpuynHa
STOMY - KPUBM3HA NOBEPXHOCTU 3eMnun. AnekcaHaopus Haxogmtcs Ha 480 Munb ceBepHee
CueHbl, n korga ConHue B 3eHuTe Han CrneHon, Han AnekcaHapueri OHO OOMXHO
pacnonaraTbCs Ha HEKOTOPOM Yr/IOBOM PACCTOSHUMN OT 3eHUTA. DTOT YroN MOXHO U3MEPUTb
Nno TEHW BEPTMKANbHOro CTBONA AepeBa NN KONOHHbI B AnekcaHapum (puc. 2). Yron
onpegnensieTcs rno BbiCOTe AepeBa UM KONOHHbI U U3MEPEHHON ANUHE TeHN B AnekcaHaopum B
MOMeEHT, korga B CueHe TeHb He oTbpacbiBaeTcs (nonaeHb 21 mioHs). Yrbl a u b paBHbI kak
BHYTPEHHME HAaKpeCT nexatme yribl npy nepecedveHnn napannenbHbix NpsmblX. VIamepeHHoe
3HayeHWe cocTaBnsAno a=7°, cnegoBaTenbHO, yron B 71 ¢ BEPWMHOM B LEHTpe 3emMnu
cTarmeancsa Ha nopepxHocTy ayron B 480 Munb. MNockonbky B OKpy>XHOCTM 360% AnvHa
OKPY>XXHOCTM 3eMnn N0 MepuanaHy fonXHa coctasnatb 24 000 Munb, a ee pagnyc - 0Kono
4000 Mnnb (TOYHbIE COBPEMEHHbIE 3HAYeHUS cocTasnatoT 24 989 Munb ANa ANVHbBI
oKpy>xHocTn 1 3950 Munb ons paguyca).

Noes wapoobpasHoi 3emny No3sBonmna ynpocTuTb FreoMeTpuio MMpo3aaHus. EctectBeHHO
6blN0 cYMTaTh, YTO 3EMHas N HebecHas cdrepbl KOHLEHTPUYHbI, & OCb BpalleHnst HebeCHOo
cdpepbl CNYXNUT NPOAOIXEHNEM NONSPHON OCU 3eMnn.

BnyxapatoLive 3se3abl

KpoMme HenooBuXxHbIX 3Be34, Ha HebecHOoI cdoepe MOXHO HabnaaTe Tena, NonoXeHue
KOTOPbIX MEHSETCS OeHb OTO AHSA. Takme Tena HasbiBaloTca nnaHetamn. B nepesoge ¢
LpeBHEerpe4eckoro nnaHeta - &quot;6nyxaatouwas 3sesga&quot;. C opeBHeWNX BPEMEH
6bIN0 N3BECTHO CeMb Takmx &quot;6nyxnaowmx 3se3n&quot;: JlyHa, Mepkypuii, BeHepa,
ConHue, Mapc, tOnutep n CatypH.
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YT06bl NOHATL, Kak asnxeTcst ConHue no HebecHo capepe, BCMOMHUM, 4TO CyTKM (24 Yaca) -
3TO BPEMSi Mexay ABYMSi ero nocneaoBaTte/ibHbIMU KynbMuHaumsMun. ToT dakT, 4to HebecHas
cdhepa coBepliaeT NoMHbIn 060POT BOKPYr OCK 3a BPEMS YyTb MeHbluee cyToK (23 yaca 56
MUHYT), 03Ha4aeT, 4to ConHue nepemellaeTcs No HebecHol cgepe B HaNpaBneHMN,
NPOTUBOMONOXHOM BpaLleHuto HebecHoit capepbl. MoaTomy Bocxon ConHua exenHEBHO
3anasfablBaeT No CpaBHEHUIO C BOCXOAO0M 3Be3[ Ha 4 MUHYTbl. OTMeYas exenHeBHoe
nonoxexHne ConHua OTHOCUTENbHO 3BE3[ B MOMEHT BOCX04a, MOXHO NPOCNeanTb ero
TpaekTopuio Ha HebecHol cgpepe. OkasbiBAeTCS, YTO 3Ta TPAEKTOPUS NPeACcTaBnseT cobou
elle 0HY OKPY>XHOCTb, LEHTP KOTOPOW coBnagaeT C LEHTPOM 3eM/u, a NaoCKOCTb
HakioHeHa nof yrnom 23°30' K NNOCKOCTU HebecHoro akBaTtopa. 1o aTo OKpPYyXHOCTH,
HasblBaeMol aknunTukon, ConHue ABUXeTCS B HanpasneHnn ¢ 3anaga Ha BOCTOK C MOYTH
MOCTOSIHHOW YrNIOBOI CKOPOCTbIO, PaBHOM NpMMepPHO 1° B CyTKM, COBEpLUAs NOMHbIA 060poT 3a
365 OHer 1 NpuUMepHO 6 4acos.

NyHa TakXe HenpepbIBHO NepeMellaeTcsl OTHOCUTENbHO 3Be3d. Ee TpaekTopus
npeacTaBnsieT coboi OKPYyXHOCTb, B LIEHTPE KOTOPOoI Haxoautcs 3emns. MnockocTb 3Tow
OKPY>XHOCTW HaK/IOHEHa K 9KNUNTUKe nog yrnom 5°. JlyHa noYTu paBHOMEPHO OBUXETCS
BOOJMIb CBOEV TPAEKTOPUN B TOM Xe HanpasneHun, 41o n ConHue, T. e. 06paTHO HanpaBneHUo
CYTOYHOro BpalleHms HebecHol cdpepbl, CoBepLIas NonHblin 060poT 3a BPeMsi HEMHOrMM bonee
27 cyTok. MopobHo muxeHuto ConHua, oBuxeHne JlyHbl NPUBOONT K TOMY, 4TO €e BOCX04
eXeOHEeBHO 3anasabiBaeT OTHOCUTE/NIbHO BOCX0O4a 3BE3[l, HO YXXe He Ha YeTbipe MUHYThI, KakK Y
ConHua, a noyTy Ha Lenblii Yac.

Matb ocTanbHbix &quot;6nyxpaowmx 3se3n&quot; Takxe ABMXYTCA No HebecHoW cdepe,
OLHAaKO MX nepemelleHne ropasngo cnoxHee, 4em geuxerHve ConHua u JlyHbl (puc. 4).
JpeBHMe acTpoHOMbI pasgenunu 3Tn NATb NNaHeT No CBOUM BUAUMBIM OBUXEHUSM Ha OBe
rpynnbl: HUXHUE (Mepkypuin, BeHepa) n sepxHue (Mapc, lOnutep n CatypH). 1BuxeHns
HUXHUX 1 BEPXHMX MNAHET no cdoepe HenoABMXHbIX 3BE3/, CYLWECTBEHHO pa3nmyatoTcs.

Mepkypwuii 1 BeHepa HaxonsTcs Ha Hebe, He yaanssicbe cnmwkom aaneko ot ConHua (28° ans
Mepkypus n 47° nns BeHepsbl). Hanbonbliee yrnosoe yoaneHve nnaHetbl oT ConHua K
BOCTOKY Ha3blBaeTCs ee Hanbonbluelh BOCTOYHOM 3N0Hraumeit, K 3anamy - Hanbonblen
3ananHoii anoHraumeii. Mpu Hanbonbluelh BOCTOYHON 3N0HraumMm nnaHeTa BuaHa Ha 3aname B
ny4ax BeyepHei 3apun Bckope nocne 3axona ConHua 1 3axoguT Yyepes HEKOTOPOE BpeMs
nocne Hero. 3aTteM, NONATHLIM OBUXEHMEM (T. €. C BOCTOKA Ha 3anaf), cHayana MeaneHHo, a
NoTOM BCe ObiCTpee, NnaHeTa HauymMHaeT npmbnnxatbes K ConHLy, CKpbIBAeTCs B €ro nyyax u
nepecTtaeT ObiTb BUANMOIA. B 3T0 BpeMsi HAcCTynaeT HUXHee coeanHeHne nnaHetbl ¢ CoNHUEM.
CnycTs HEKOTOPOE BpeEMS MOCAE HUXHEro COeANHEHNS NnaHeTa BHOBb CTAHOBUTCS BUAVMMON,
HO Ternepb yXe Ha BOCTOKe, He3anonro nepen socxonom ConHua. B aTo Bpems, npononxas
NONSATHOE ABMXEHME, OHa NOCTeneHHo yaansetca oT ConHua. 3amennns CKOPOCTb NONATHOrO
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LBVXEHUS N AOCTUrHYB Hanbonbluein 3anagHoi anoHraunm, nnaHeTa ocTaHaBIMBaeTCs
MEHSIeT HanpasBfieHne CBOero ABMXEHNS Ha npsamoe (C 3anaga Ha BocTok). BHavane oHa
LBVXETCS MEAJIEHHO, 3aTEM ee ABUXEeHne cTaHoBMTCS bonee BbicTpbIM. Y aaneHne ee ot
ConHua ymMeHblIaeTcs U, HakoHel, OHa CKpblBaeTcs B yTpeHHuX nyyax ConHua - HacTynaer ee
BepxHee coeauHeHune ¢ ConHueM. CnycTa HEKOTOPOe BpeMS OHa CHOBA BUAHA Ha 3anae B
nydax sedyepHei 3apu. [Npooonxasa npsmMoe OBMXeEHWe, nnaHeTa 3ameanseT CBO CKOPOCTb.
JOCTUrHYyB NpenenbHOro BOCTOYHOMO yaaneHus, T. €. Hanbonbluei BOCTOYHOM aN0oHraumm,
nnaHeta octaHaBNMBAETCS, MEHSAET Hanpas/eHne CBOEero ABNXEHNS Ha NonaTHOe, 1 BCe
noBTopsieTcs cHavana. lMepron ogHoro Takoro &quot;konebaHns&quot; coctasnsieT ons
Mepkypus 88 cyTok, a ans BeHepbl - 225 cyTok.

Buavmble oBMXEHUSI BEPXHUX NNAHET NPouCcXoasaT nHadve. Korna BepxHsisi nnaHeTa BuaHa
nocne 3axona ConHua B 3anafHoi YacTu Heba, OHa nepeMellaeTcs cpean 38e3[ NpsiMbiM
LOBVXEHMEM, T. €. C 3anaja Ha BOCTOK, kak 1 ConHue. Ho ckopocTb ee ABMXEHUS MEeHbLUE,
yeM y ConHua, KOTopoe NOCTEMNEeHHO HaroHsIeT NnaHeTy, U OHa Ha HEKOTOPOE BPEMS]
nepectaeT 6biTb BUANMOWA, T. €. BOCXOAMT 1 3aX0AUT MNOYTM 0OHOBPEMEHHO ¢ CONHLUEM.
3atewm, korga ConHue 06roHNT NnaHeTy, OHa CTAaHOBUTCS BUOUMOW Ha BOCTOKE nepen
BocxonoM ConHua. CKopocTb ee NPsIMOro ABMXEHUSI NOCTENEHHO YMEHbLIAeTcs, nnaHeTa
OCTaHaBNMBAETCS U 3aTEM HauyMHaeT nepeMeLaTbcs cpean 38e3[ NonsaTHbIM OBUXEHNEM, C
BOCTOKa Ha 3anaf. Yepes HeKOTopoe BPEMs NMnaHeTa CHOBa OCTaHABIMBAETCS, MEHSIET
HanpaB/ieHe CBOEro IBNXEHMS Ha NpsIMOe, CHOBa ee ¢ 3anaga HaroHsieT ConHue 1 oHa
onsTb nepectaeT 6biTb BUAUMOW - 1 BCE SIBNIEHWS NMOBTOPSIIOTCS B TOM X€ NopsiaKe.

MNMepBble Moaenu mupa

9spokc. [NepBoHayanbHas Mmoaenb MMpo3aaHus 6bina o4yeHb npocta. AnutenbHole
HabnoaeHNs NpuBeNV OPEBHErPEYECKMX YUEHbIX K yOeX AeHM0, YTO Hapaay ¢ 3emnei
WwapoobpasHbIMK SBNSIOTCA 1 Apyrue nnaHeTbl. bonee Toro, ¢ TeYeHnem BpemMeHn ons AByX
HebeCHbIX CBETU/, KOTOPble Ka3anucb cambiMu 6onbwmmm - ConHua v JlyHbl - 66110 Nony4YeHo
Tak MHOro AaHHbIX, YTO UX CTaNN cYATATb Tenamn, O N3BECTHOM CTeNeHn POACTBEHHbIMA
3emne. He 6bin0 HMKaKMX NPUYMH cuymTaTh apyrue &quot;b6nyxnatrowme 3se3nbl&quot;
Henoxoxumn Ha ConHue u JlyHy. Ctano 6biTb, Bce oHM 6onee-meHee NoaobHbl 3emne, a
pasnnuusi B Mx HabnoaaeMblx paamepax 06 bSCHSATCA Pa3NNYHbIM UX yOaneHneM oT 3eMu.

Ho Benb 311 rpoMagHble TeNa, COBEPWAtOLME BEYHbIA NONET HAL HaWWMW rOloBaMU1, LOMXKHb
ObITb LOCTATOYHO NPOYHO yKpenneHbl. HebecHas cpepa ons aToro He NoAXo4mna: NnaHeT bl

LBVXYTCS HE3aBNCKMMO 0T Hee. [1oaToMy rpekm Boobpasunnim ceMb HOBbIX cdpep, MO OLHOW Ans
Kax[oi nnaHeTbl. DTN chepbl MEHbLUE, YEM Cpepa HEMOABMXKHbIX 3BE3[, U KOHLEHTPUYHbI C
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Hei. Bce ceMb nnaHeTHbIX cdoep y4acTBYIOT B ABUXEHUN CHIepbl HEMOABUXHbIX 3B€34,
obpawatowerica pas B CyTK/ 1, KDOME TOro, COBEPLIAIOT ele N HE3aBUCKMbIE BPALLEHNS.

B nanbHeiwem us atoi Mmonenu MNudparop passmn naek o My3bike chep: Kaxaas nu3 cemu
MNaHeTHbIX CPep cpaBHUBANACh C OLHUM 13 TOHOB OKTaBbl; BOCbMOV TOH NpeacTasnsana
cgoepa HemnmoABMXHbIX 3Be34. [Mudparop cumTan, 4To KonoccanbHble Nosble Wapbl, K KOTOPLIM
npukpenneHbl Takne 6onbwne Tena, kak ConHue v JlyHa (oa v gpyrue nnaHeTsl), Npu
BpaLLeHN OONXHbI M34aBaTth 3BYK, Kak BpallarowWwmecs koneca kakoro-H1byab MexaHm4eckoro
annaparta. MNonyyatowmecs Npu aTOM pasfINYHbie TOHA COEAMHSIOTCS B Yy AECHYIO MENOMIO,
MOry4une 3BYKM KOTOPOI HAMOMHSAKT BClo BeceneHHyto. M ToNbKO Mbl, HECOBEPLEHHbIE XUTENN
3emMnn, He MOXeM criblwaTh 370 HeBeCcHO My3blKi, COCTaBNSIOWEN BEYHOE HacnaxXaeHue
ONMMNMIACKUX 60roB.

Mocne TOro kak 6biny NPNOBPETEHDLI AanbHeNWNe 3HaHNS OTHOCUTENbHO ABUXEHMS HEOECHbIX
cBeTun, NnoTpeboBanocb COOTBETCTBYIOWMM 06pa3oM NONOMHNTL UAEKD O capepax,
cocTaBnsALWmMX OCHOBY nopsiaka BceneHHon. B MnpoBo33peHumn gpesHnx gomnocodos [ peunn
cyMTanocb HenokonebmmbiM pakToM, 4To 3eMNst eCTb LEHTP MUPa, FaBHOE TENO
MUpo3aaHns. NMoaTOMy BCE MHOMOYMCNEHHbBIE YCNOXHEHNS, KOTOPblE 0OHAPYXWUN OpEeBHUE
y4eHble,- HepaBHOMEPHbIE ABUXEHMWS NNaHeT, NONSATHbIE ABUXEHUS 1 T. A.,- TpeboBanocb

06 BbSACHATH TONBbKO BBEAEHNEM HOBbIX CAPEP, KOTOPbIE 0OWMM ABUXEHNEM BAUSAN Obl HA 0AHO
N TO Xe HebecHoe cBeTMNO. 3HAMEHUTbIN APEBHErpeYeckmnii y4eHblit saokc (408-355 rr. oo
H. 9.) NOCTPOUN CUCTEMY MMPaA, COCTOSWYIO U3 27 cdpep: no Tpu ansa ConHua u JlyHbl, no
YyeTblpe ONS NSATU OCTaNbHbIX NNAHEeT 1 6ONbLOK cgrepbl HENOABUXHbIX 3Be34. OnHaKo
BCKOPE BbISAICHW/IOCb, 4TO U 27 cpep HEQOCTATOYHO O/ ONUCaHNSA BUOUMOro ABUXEHUS
nnaHet. [NoaTOMy BCKOpe nocnenosatenb 9BAOKCA adpUHAHUH Kanunn npucoeamHun K
9BOOKCOBbIM elue 22 cdoepbl. C Te4eHMEM BpeEMEHN HeDeCHAs MalMHa CTaHOBMNACh BCE
CNOXHEe U CNOXHee, Tak YTO B KOHLE KOHLOB HAaCTOMYMBO BbICTynuna HeobxoanuMocTb 6onee
MPOCTOro W ACHOrro onMcaHus.

mnnapx. B ocHOBaHWMM BCEX OPEBHMX BO33PEHMIA HA MUP NeXan NPUHLMN PaBHOMEPHOTO
LBVXEHUS MO OKPY>XHOCTSAM. Brniepsble aTOT npuHumn 6bin nokonebneH anekcaHapuiickmm
yyeHbIM 'unnapxom (Il Bek [0 H. 3.), OTKPbIBWWUM, YTO A/IMHbI BPEMEH roaa HEOANHAKOBDI.
rmnnapx nepebiM Hawen nepureii n anoren ConHua n ycTaHoBuUI, YTO B6M3M NEPBOro OHO
nsuxetcs bbicTpee, 4em B6IM3n BTOPOro. Ho akcnoma 0 paBHOMEPHOM ABUXEHUW CNULLKOM
rny6oko Bowna B NNOTb M KPOBb aHTUYHOM Hayku, 1 TMnnapx He pewnncs yHUYTOXNTb ee.

Y106bl 06 BACHUTL CBOM OTKPLITUS, [TMNNapx n3bpan nHol Bbixod. Jonyctum, 4yto ConHue
LBVXETCS C MOCTOSHHOW CKOPOCTbIO MO OKPYXHOCTU, HO LIEHTP 3TOIN OKPYXHOCTU HE

5/14



OTKpbITHE BCENEHHOM

AsTop: admin
05.06.2011 03:39 -

coBMagaeT C LeHTPOM 3eMnu, a NeXUT BHe ero, rae-Hmbyab B cBOOOAHOM MPOCTPaHCTBE.
Torpa, neincTBnTenbHO, HaM AONXHO KadaTbesl, 4To CONHUE OBUXETCS HEPaBHOMEPHO -
bbicTpee, Koraa OHO MAaeT Mo YacTu Kpyra, K KoTopor 3emnsi pacnonioxeHa 6nanxe, u
MeLNeHHee - B MPOTMBOMOOXHOW YacTu.

LUeHTp aBuxeHust ConHua HaxoamTcs 34eCb B TOUKE NEPECeYeHUst MyHKTUPHbBIX NUHWIA,
CMJOWHbIE IMHMK CX0asATCS B LeHTpe 3eman. MyTem npob MOXHO HalTy Nnoaxoasiiee MecTo
L5 TOYKW, HAXOA5ICb B KOTOPOW Habnopatens 6yneTt BUAETb YNOMSIHYTble Bblle 0COBEHHOCTM
nBuxeHust ConHua, XoTs Ha caMOM Aefie OHO COBEPLIAETCS PaBHOMEPHO MO Kpyry. JIMHuMIO,
COeLMHsIoLWYO Nepurelt n anorei, Mmnnapx Hazsan nuHuer ancug. OTHOWEHNE N3MEPEHHOTO
MO Hel PacCTOSIHMS OT LEHTPA CONHEYHOM opbuThl [0 ueHTpa 3emMnu K paaunycy opbuTbl 6b1no
Ha3BaHO MM 3KCLEHTPUCUTETOM OpOUTHLI. DTN Ha3BaHMS yaepXanucb B aCTPOHOMUYECKOM
S13blKe 40 HACTOSILEro BPEMEHMN.

Mo aHanorum ¢ CONHEYHOM, LEHTP NyHHOI opbuTbl MMnnapx Takxe nomectun BHe 3emnn. OH
BbIYMCNNA ONS HEE HaNpaBfiEHWE NMHUW ancui, SKCLULEHTPUCUTET, Nepurein n anoren.
Oeuxennsa ConHua v JlyHbl Tunnspx onpenenvn ¢ yanBuTenbHOM ANs ero BpeMeEHM
TOYHOCTbIO. Hanpumep, No oaHHbIM, NONYYeHHbIM [ MNNapxoM, MOXHO 6bino 6bl C TOYHOCTbIO
[0 OLHOrO OHS BbIYUCANTb AaTbl HACTYMNEHUS NOMHONYHUIA faxe ANs HalWero BpeMeHu
(bonee yem Ha 2000 net Bnepen!). Benvkunii anekcaHOpuiACKMiA acTPOHOM Havan Takxe
nccnenoBaThb ABUXEHMS OPYrux nNnaHeT, YTo NpeacTaBnsano 6onee aHa4nTenbHbIe TPYAHOCTU.
Ho orpomHbIi war Bnepen B 3TOM HanpaeneHny yaanocb caenatb TONbKO ero 3eMnsKky u
nocnenosatento Knaeauio Nronemeto (Il Bex HoBOM 3pbl).

Cuctema mupa lNronemes

lNTonemeesa cuctema Mupa, Kotopas Lapuna, He ocnapusaemas HUKeM, 0Koo nonyTopa
TbiCAY neT, O6bina ocCHoBaHa Ha HabnwaeHNsX 1 BblumcneHusx Mvnnapxa. MNronemen nanoxun
CBOIO CMCTEMY MUPO3AaHNS B 3HAMEHUTOM COoYMHeHumn &quot;Merane cuHTakcuc&quot;
(&quot;Benvkoe noctpoeHne&quot;), 6onee n3sectHom nofb apabckm Ha3BaHMEM
&quot;Anbmarect&quot;. 1o KoHLA cpeaHEBEKOBbS 3TOT TPy 4 NOYUTANCS NOYTN HapaBHe C
60>xecTBeHHbIM 0TKpoBeHMEM. COMHeHMe B cnoBax &quot;Anbmarecta&quot; cumtanoch
NpecTynneHnem.

B ocHoBe cuctembl Mupa lNTonemes nexart 4yeTblpe noctynara:
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|. B3emng HaxoaomTCcs B UeHTpe BeceneHHonm.

Il. 3eMng HenooBUXHa.

[ll. Bce HebecHble Tena ABMXYTCS BOKpYr 3emnu.

IV. [lBuXxeHne HebecHbIX TeN NPONCXOONT MO OKPYXHOCTSIM C MOCTOSIHHON CKOPOCTbIO, T. €.
PaBHOMEPHO.

[MTonemen NONoOXun B OCHOBY CBOEWN CUCTEMbI aKCLEHTpuYeckue kpyru IMvnnapxa. OgHako,
cornacHo lNTonemeto, Bce nnaHeThl, 3a UckntodeHnem ConHua, He obpawatoTcs
HEenoCpPeACTBEHHO MO 3TUM KpyraMm - N0 HUM OBUXETCS LEHTP ApYyroro Kpyra, u Tonbko no
HeMy obpauwaeTcs nnaHeta (puc. 6). Kpyru, no koTopbiM obpaliatoTcst nnaHeTbl, HasblBaOTCS
aNMUMKNaMK; KPYr, N0 KOTOPbIM OBUXYTCS LEHTPbI SNNLUKUKIOB - AedoepeHTamn. edepeHT
ConHua, gedepeHTbl 1 ANUUMKbI OPYrnux NAaHeT nexar BHYTpU cpepbl, Ha MOBEPXHOCTM
KOTOPOW pacnonoxeHol &quot;HenoasunxHble 38€30b1&quot;.

CyTquoe IBUXEHNE BCEX CBETUN 0O BSACHSANOCH BpaleHnem BCen BceneHHOM Kak e AnHOro
Luenoro BokKpyr HEenoaBMXHON 3eMnu. npﬂMbIe N NONATHbIE ABUXEHMS NnaHeT 06 bSCHSANNCH
chegyrouunm o6pa30M.

[MycTb B onpefeneHHbIi MOMEHT BPEMEHW MNaHeTa HaxoamTCcsa Ha anuumkne B Touke P1 (puc.
7), a ueHTp anunuukna - Ha gedpepeHTe B To4ke Nt. B npouecce paBHOMepHOro Kpyroeoro
LOBUXEHNs 06enx ToYEK - NNaHeThbl C YrTOBON CKOPOCTbIO a BOKPYr To4ky N1 1 camoi TO4kM
N1 Kak LueHTpa anuumkna ¢ yrnoBom CKOPOCTbIO W BOKPYr 3EMNN - NaHeTa onuweT NeTnto,
KOoTopyto Habnoaatens BUAUT B NPOeEKUMM Ha HebecHyto capepy. MNMpuyrHa obpa3oBaHns
neTnu o4yesmaHa: B Touke P1 aBMXeHusa no annuukny 1 no gedpepeHTy HanpasneHbl B O4HY
CTOPOHY - cnpaBa Haneso. Onucas ayry B 180°, nnaHeTa ABMXETCS NO aNULUMKNY cnesa
Hanpago. [1py onpefeneHHOM COOTHOWEHUN MEX Y a U W HarnpasfeHne BUANMOro OBUXEHUS
B NONIOXeHMK, 6nm3kom P2, nameHsieTcs - nnaHeTa 34ecb coBepliaeT NoNsTHOE ABMXEHME.

Lna kaxpgon nnaHetbl [Tonemen non06pan OTHOCUTEJIbHbIE pa3Mepbl pannycos annmuukna um
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nedepeHTa, NoNoXEeHNs LEHTPOB AEPEPEHTOB 1 CKOPOCTW ABUXEHMS NAAHET MO 3NMUUKIam
N nedoepeHTaMm Tak, 4To0bl ABMXEHUE NONyYanocb 6NM3KMM K peanbHO Habnwgaemomy. 310
0Ka3anocb BO3MOXHbIM MPU BbINMOMHEHUN HEKOTOPbLIX YCNOBUIA, KOTOpble MNTonemen NpuHsn B
kayecTBe nocTynatoB. OHM CBOAMANCH K CNeyoWeMY:

1) LEeHTPbl 3aNMUWKJIOB HUXKHUX MNAHET nexXart Ha HanpaB/ieHnn OT 3eMnm K COJ'IHLI,y;

2) Yy BCEX BEPXHUX MNaHET 3TOMY HanpaB/ieHNIO nNapannesibHbl pagnycbl anMUmMKnos,
npoBeneHHbIe B TOYKY MONOXEHUA NnaHeThbl.

Takum ob6pa3om, HanpasneHue Ha ConHue B cucteme mupa Nronemes okasbiBanoch
NPEVNMYLLECTBEHHbIM.

Cuctema mupa lNronemes He TONbKO AaBana KayeCTBEHHOE 06 bACHEHUE BUAMMbIM
LBVXEHUSIM MNaHEeT, HO 1 NO3BONSANA BbIYUCIUTD MX NONOXEHNe Ha Byayuee ¢ LOBOMbHO
BbICOKOW TOYHOCTbI0. 10 Mepe NOBbIWEHNS TOYHOCTM Hab N AEHNIA BOSHNKANWN Pa3HOrnacms mx
C Teopuein, KOTopble YCTPaHANUCH MYyTeM YCNOXHEeHUs cucTembl. Hanpumep, HekoTopble
&quot;HenpasnbHOCTU&QUOtL; B BUOUMBIX OBMXEHUAX MaHET, OTKPbITbie NO34HENILNMUA
HabnooeHNAMU, 06 BACHANNCD TEM, HTO BOKPYF LieHTpa NepBoro anuuukna obpawaetcs He
nnaHeTta, a UeHTp BTOPOro anuumkna, no oOKPy>XHOCTM KOTOPOro yXe ABUXEeTCH nnaHera.
Korna n Takoe nocTpoeHue Ans kakon-nnbo nnaHeTbl 0KasblBaniocb HEAOCTATOYHbIM, BBOAMN
TPEeTWin, 4eTBEPTbIN U T. 4. ANULUMKIbI, MOKa MOMI0XEHWE MaHeTbl Ha OKPYXHOCTY NocnenHero
N3 HUX He paBano 6onee UM MeHee CHOCHOro cornacusi ¢ HabnwaeHnem. K Havany XVI
ctonetusa cuctema Nronemes cogepxana B obwer cnoxHoctn 40 kpyros. Bo3spaTtumcs elwwe
pas k &quot;Anbmarecty&quot; NTonemes n B Hebonbluol Tabnvue npueeaem Ynucna, KotTopble
Aan aToT BEeNUKUIA anekcaHOpUnCKNin y4eHbln 0N naaHeTHbIX OBMXEHWI Mo anuuukiam n ang
OBVXEHUI cCaMuX 3NULUMKIIOB Mo gedpepeHTam:

|MnaHeTsl

|CyTOYHOE [BUXEHME [0 NMuMKiam
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|CyTouHOE [ABUXEHME LIeHTpa annuumKkia no AedqepeHTy

|CymmapHoe nBUXeHup

|ConHue

[0°0'00,0"

10°59'8,3&quot;

10°59'8,3&quot;

|Mepkypuin

13°6'21,4"

10°59'8,3&quot;

|4°5'32,4&quot;

|BeHepa
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10°36'59,4&quot;

10°59'8,3&quot;

11°36'7,7&quot;

Mapc

10°27'41,7&quot; |

10°31'26,6&quot; |

10°59'8,3&quot;

[lOnuTep

10°54'9,0&quot;

10°4'58,3&quot;

10°59'8,3&quot;
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|CatypH

[0°57'7,7&quot;

10°2'0,6&quot;

10°59'8,3&quot;

B aton Tabnuue 6pocaeTtcs B rnasa TOT NOPa3nTENbHbIA hakT, YTO LEHTP anuumkna y
HUXHUX nnaHeT (Mepkypus n BeHepbl) ABUXETCS C TOW Xe CKOPOCTbIo, 4TO U ConHue BOKpyr
3emnun. 1ns BepxHux nnaHeTt - Mapca, lOnutepa n CatypHa - 3T1 Yucna pasnn4yaroTcs, HO
CYMMbl 060MX OBUXEHWIA AAlOT Ty camyio BeNMYMHy aBuxeHns ConHua. CnepoBatensHo,
nsuxeHve ConHua 3aknoyaeTcs BO BCeX NnaHeTHbIX ABnxeHnax. KoHeyHo, Takoe sBneHne
LOMXHO OblIN10 Ka3aTbCs Ype3BblyanHO CTpaHHbIM. CaM cob0to BO3HMKAET BOMPOC, HE NEXUT
N1 B OCHOBE 3TUX OMHAKOBbIX YUC/IOBbIX BENNYUH Kakas-H1byab obwas npuyinHa?

HeT COMHEHNS, YTO MHOTME MbICINTENN APEBHOCTU N CPEOHEBEKOBbLS CTABUN TAKO BOMpPOC.
Hanpumep, aHTMYHbIR acTPOHOM ApucTapx yTBepXaan LueHTpanbHoe nonoxeHne ConHua B
cucteme mmpa. OgHako NepBbIM YENOBEKOM, KOTOPbI AEP3HY CTPOro MaTeMaTMyeCckm
paspaboTaTb MOE O TOM, YTO BCe NnaHeTbl obpawatroTtcs Bokpyr ConHua, Obif reHnanbHbli
nonbckui actTpoHoM Hukonan KonepHuk (1473- 1543).

Cuctema Mmnpa KonepHuka

Khura KonepHuka &quot;06 obpalieHnsx HebecHbix cdpep&quot; - Tpya BCeW ero XnsHu -
6bina onybnvnkoBaHa B 1543 roay HeE3a40Nro 4O CMEPTU YHEHOro. B 3TOM counHeHnm
KonepHuk paspaboTtan naeto o ABMXeHUN 3eMAN U NONOXU HAYanNo HOBON acTPOHOMUN.
CosnaHHas UM cucTema Munpa HasblBaeTcs renmoueHTpu4eckon. B ee ocHoee nexar
crnenyolne yTeepXaeHuns:
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1) B LeHTpe mupa Haxoamtcs ConHue, a He 3eMng;

2) wapoobpasHas 3emMns BpalwaeTCcst BOKPYr CBOe ocu, 1 3T BpalleHne 06 bscHseT
Kaxylueecst CyTOYHOE [BUXEHWNE BCEX CBETUN;

3) 3emns, kak 1 Bce Opyrve nnaHetbl, obpawaetcs Bokpyr ConHua, n ato obpalleHve
06bscHseT Buammoe asuxexHne ConHua cpeav 38e3a;

4) BCe ABMXXEHUS NPELCTaBNSATCS B BUAE KOMOMHALMN PaBHOMEPHbIX KPYTrOBbIX ABUXEHWIA;

5) BMOUMbIE MpPsaMble N NONATHbIE OBUXEHUA NMNaHeT 06 BbSCHAIOTCS OBUXEHNEM 3eMNN.

Kpome Toro, KonepHuk cuntan, 4to JlyHa ABUXeETCS BOKPYr 3eMn 1 Kak CryTHUK BMECTE C
3emneit - Bokpyr ConHua.

MocTynaT 0 paBHOMEPHOM ABUXEHUW MO OKPYXHOCTSM 3acTaBunn KonepHuka noaobHo
[MTonemeto BBECTN aMULNKIIbI U CMECTUTb LIEHTPbI OKPYXHOCTEN-0edepeHTOB OTHOCUTENTbHO
ueHTpa ConHua. B utore mogensb KonepHuka Bbirngaaena He MEHeEe CNOXHO, Y4eM MoJesb
[MTonemes: nocTtaToyHoO ckasaTtb, YTO OHa comepxana 48 kpyros BMecTo 40 Kpyros B
reoueHTpuyeckor mogenun. He otnmyanacb oHa n 6onbluel ToyHocTbio. OAHako B Hel bbino
3epHO Hay4YHOW UCTUHbI, coenasliee ee (PyHOaMEHTOM HOBOW aCTPOHOMUN.

Mo npoHum cyobbbl, NoaTBEPANTL BbiBOL KOnepHuka o ToM, 4To 3eMns BpawaeTcs BOKpyr
ConHua, BbiNano Ha oo gatckoro yyeHoro Tuxo bpare (1546-1601), KoTopbIi UMEN BECbMA
BECKME OCHOBAHWS He NPUHMMAaTb refiMoueHTpuYeckyto cuctemy. [ naeHbin noson Tuxo bpare
npoTmB cnctembl KonepHuka 3aknoyancs B cneaytowem: ecnm 6ol 3emns Bpawanacb BOKpyr
ConHua, 10 1 BeHepa, 1 Mepkypuin nmenu 6bl cpasbl, kKak JlyHa, Yero HUKTO U3 CEPbEe3HbIX
acTPOHOMOB HuKOraa He Habnogan. [osoabl bpare 3By4anv ybeanTtenbHo, 1 XOTS
npenckasbiBaeMble pasbl, Kak TeNepb XOPOLWO U3BECTHO, OENCTBUTE/IbHO CYLLECTBYIOT,
HECOBEPLEHCTBO ONTUYECKMX MHCTPYMEHTOB HE MO3BONAN0 UX 0OHapyXutb. M Bce xe
MMEHHO TOYHble HabnoaeHns bpare 3a NONOXeEHMEM NNaHeT B KOHLUE KOHLIOB NOATBEPON/IM
TouYKy 3peHusa KonepHuka. JaHHble, nony4yeHHble Bpare, no3sonunm ero yyeHuky oraHHy
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Kennepy (B ntore BocbMuneTHein paboTbl) 06bSBUTL, 4TO OPOUTLI NNaHET NPencTaBnsioT
coboi1 annunckl, B 04HOM 13 OOKYCOB KOTOPbIX Haxoantcst ConHue, 1 4TO B KaX Oyt eauHuLYy
BPEMEHU pafnyc-BEKTOP NiaHeTbl 3aMeTaeT OAMHAKOBYIO nnowanb. Tak pyxHyna
MucparopoBa rapMoHMs KpyroBblix opbuT BOKpyr 60roM gaHHoro ocoboro nonoXxeHusl Haler
nnaHeTbl. 3akoHbl Kennepa B cBoo oyepeapb (B 6onblielt CTENEHN, YeM NiereHaapHoe
napatowee s610K0) SBMANCL PYHOAMEHTOM, HA KOTOPOM MOKOUTCS 3aKOH BCEMUPHOT 0
TAroTeHnst HoloToHa, CTaBLWWiA MOYTY Ha TPU CTONETUS OCHOBOM CPU3NKK U KOCMOJIOT .

KonepHuk Hukonai (1473-1543), BenvKuin NONbCKNIA aCTPOHOM U rOCY0APCTBEHHbIN OeaTeNb,
OAVH N3 BblAAIOWMXCS YYEHbBIX B UCTOPUN €CTECTBO3HAHUSA, TBOPEL, reIMOLLEHTPUYECKON
CUCTEMbI MUpa.

KonepHuk poauncs B nonbCkom ropoae TopyHb B CEMbE 3aXMUTOYHOro kynua. OH paHo
NMWUNCS poauTenen n BocnuTtbiBancs y ceoero aaam J1.BaveHpone - M3BeCTHOro
06LeCTBEHHO-MONNTNYECKOr0 AesiTenst Toro BpemeHu. MNonyynn 60rocnosckoe u
MeauunHckoe obpasoBaHune B yHuBepcuteTe Kpakosa B Vtanun. KonepHuk ¢ lOHOCTH
NHTepecoBancsa actpoHommen. iayyan ee, nocewan B Kpakose nekuum o &quot;cemu
CcBOOOAHbIX MCKYCCTBax&quot;, B YACNO KOTOPbIX BXOAUM TOrAa acCTPOHOMUS U MaTemMaTmka.
Yumncs HabnooeHnsIM y nTanbsiHCKUX aCTPOHOMOB U YATan B NOANNHHMKAX COYNHEHNS
npeBHerpeyeckmx knaccukos. Mo sBosspauweHun B Nonbwy KonepHuk nocenunncsa s Bapmum -
cHavyana B ropogke Jingubapke, notom B @pombopke. [lesaTenbHoCTb ero boina
pa3HoobpasHa. OH NpuMHUMan akTMBHOE y4YacTune B ynpaBfieHnn obnacTblo: Beaan ee
OMHAHCOBbLIMN, XO3SANCTBEHHLIMU 1 Apyrumn aenamn. B 1o Xxe Bpems KonepHuk HeycTaHHO
pasmblwnsan Hag ycTtponctsoM COMHEYHON CUCTEMbl U MOCTEMEHHO MPULLEN K CBOEMY BENNKOMY
OTKPbITUIO.

KonepHuk ncnonb3osan naet gpesHerpedeckoro gounocoga Apuctapxa Camocckoro (Il B.
[0 H.3.) 0 TOM, 4TO 3emns aenxetcs Bokpyr ConHua. Obwyto dMNocogCcKkyto ooranky
KonepHuk npeBpaTtni B CTPOryto MaTeMaTUYecKyto Teoputo, Bepsblie 06 bACHUBLIYIO BCE
N3BECTHble Toraa ocobeHHoCcTn B ABMXeHUM nnaHeT, ConHua u JlyHbl. KonepHuk yTBepxaan,
4yTo 3emnga u gpyrue nnaHetbl - cnyTHUKKM ConHua. OH nokasan, 4TO0 MUMEHHO OBMXEHMEM
3emnun Bokpyr ConHua 1 ee CyTOYHbIM BpalleHNEM BOKPYr CBOE OCU 0O bSCHSeTCS BUAMMOE
nepemelleHne ConHua cpenn 3sesf, netneobpasHoe ABUXEHNE NNaHeT U BUAUMOE CYyTOYHOE
BpalleHne HebecHoro ceoaa.

Csoto Teoputo KonepHuk cosgasan noytn 30 net. OHa U3noXeHa B ero 3HaMeHUTOM
coumHeHunn &quot;06 obpauleHusix HebecHbix capep&quot; (1543). YueHue KonepHuka
HaHEeCN0 COKPYLWMTENbHbIA yaap penurum n LepKsm, yTBEPXAaBLWMM NPeacTaBneHns o 3emne
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Kak n3bpaHHuLe 60Xbeil, CTosWeR B LLEHTPe Mmpa (CornacHoO reoueHTpUYecKoin cncteme
mupa NTonemes), n coirpano OrpoOMHYIO POJib B NOCNEOyOWEM Pa3BUTUN eCTECTBO3HAHMS. Ha
OCHOBe 3TOW Teopun bbinn oTKpbIThl N.Kennepom 3akoHbl OBUXeHUs nnaHeT u V.HbloToHOM
3aKOH BCEMMPHOro TAroTeHus. MennoueHTpuyeckas cuctema onpoBepria npeacrasneHme ob
ocobom nonoxerHun 3emnun Bo BceneHHol, nocnyxnna OCHOBaHUEM ANS pa3BUTUS NOEN
MHOXECTBEHHOCTN 06MTaeMbIx MUPOB, BeckoHe4yHOCTU camoit BeceneHnHoii. OHa nokasana
BO3MOXHOCTb TEOPETMKO-3KCMNEPUMEHTANbHOIO NO3HaHUa mupa. NosaToMy NpoBoO3rnaweHne
renmoLeHTpuYeckom cnctemMol KonepHrka BowWNo B UICTOPUIO €CTECTBO3HAHNS Kak Benunkas
Hay4YHas peBonouuns.
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