[IANKC

ACTPOIOI S 14
Boa: 2




Kepap DHkoc (Ilamroc)

ACTpOJIOrus A5 NOCBANEHHbIX

«Ocreon-I pyni»



Iukoc (ITamoc) 7K.

Actponorus g nocesieHHsix / K. DHkoc (I[Tamoc) — «Ocreon-
I'pym»

ISBN 978-5-85689-008-1

BHumaHMio ynTaTess mpeaaraeTcsl JOBOJIbHO PeiKasi KHUra TaIaHTJIMBOTO
(ppaniry3ckoro Bpaua, npakTukymomiero xupypra Kepapa DHkocca, U3BECTHOTO
IMPOKOU MyOJIMKe, KaK MUCTUK U TIOMY/ISPU3aTOP 930TePUUECKUX HAyK

[Tamoc. B cBoeit KHUre «AcTposiorust 1Jisi HOCBAEHHBIX» JOKTOp Ilaroc
paccKkasbiBaeT O TPAJUIIMOHHBIX METOAAX acTpoJIoruu. Peakas 3Ta KHUra oTomy,
YTO BIIEpBbIE MepeBe/ieHa Ha PYCCKUM SI3bIK CIIELMATBHO 1Sl 9TOrO U3AaHus. A
erie roromy, uTo Ilamoc kKak mpaBmiio 00 acTPOJIOruKM 0co0O0 HE MUca, a JIUIIIb
OroBapuBaJl OT/EJIbHbIC TTOJIOKEHUS STON HAYKU B Pa3IUYHBIX CBOMX TPyJax,
MOCBSIIEHHBIX OKKYJIbTHBIM HayKaMm. OIHaKO TTOCKOJIbKY aBTOP BCE JKe ObLT
JUTIJIOMUPOBAHHBIM Bpa4OM, OH KO BCEM BOMPOCaM 330TEPUKU MOAXOIUI CO CTPOrO
HAYYHOU CKPYIYJIE3HOCTHI0. BCe ero Tpyabl CONMPOBOKAAIOT MHOTOYMCICHHBIE
WJUTIOCTpAIH, TaOauIlsl, rpadpuku 1 auarpaMmbl. CTOJb e MOATMHHO HAYYHBIN
NoAXod U30paH UM U B OTHOIIIEHWHW aCTPOJIOTHH, KOTOPBI OH pacCMaTpUBaeT B
MOJTHOM COOTBETCTBUU C eBponeuickor Tpaauiuen ot [Tronemes no Dnu Crapa.

B TouHOM ClieJoBaHUM STUM MPUHIUIIAM STOW TPAAUIIMU OH JIaET YETKOE U

SICHOE U3JI0)KEHHE OCHOBHBIX IMPUHIIUIIOB 3TON HAyKH, cieays ykazanusm T.1.
ByproiiHa, yeii 0CHOBHOU acTponorudeckut Tpya «Ceer Erunra» Tak e yBuaesn
CBET Ha HailleM npuiaBke. «Actponoruio» [lamoca MOKHO MOPEKOMEHI0BATh
HAUMHAIOIIMM, KaK 0a30BYIO KHUTY JIJIs ITOCJIEAYIOMIETO U3yUeHHsT acTPOJIOTHH,

a TaKXke CHeluaJucTaM Io aCTPOJIOTUH ISl TOTO, YTOObI CPABHUTH €BPOMEUCKYIO
TPaJULIMIO C TPYyJIaMU COBpeMeHHbIX acTposioroB.Hecmotps Ha To, uto Ilamoc
CUMTAETCS OJHUM U3 BBIAAIOIIUXCS JesTeNIed MUPOBOI'O 930TEPUYECKOrO JTBUKEHUS
Y BCE ero padoThI TOCBSAIIEHB OKKYJIBTHBIM HayKaMm, HeJlb3sl COpachiBaTh CO CYETOB
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a cJiefoBaTesIbHO ero paboTamM CBOMCTBEHEH MOMJIMHHO Hay4yHbIN Togxod. Bee ero
TPYIBI COMTPOBOXKIAI0T MHOTOUMCIIEHHBIE UJUTIOCTPAITH, TAOIUIIbI, TpapuKU 1



auarpammbl. CTOJb e TOJTMHHO HAYYHBIN TOAXO M30paH UM U B OTHOIIIEHUU
aCTPOJIOTUH, KOTOPBIA OH paCCMaTpPUBAET B TIOJTHOM COOTBETCTBUM C €BPOIEUCKOU
Tpaaunen ot I1tonemes no dnu Crapa. B TOUHOM clieIoOBaHUM TUM MPUHLIMIIAM
9TOM TPAJULIMK OH AAET YETKOE U SICHOE U3JI0)KEHUE OCHOBHBIX ITPUHIIUIIOB 3TOM
HaykH, cienys ykazanusm T.I. ByproiiHa, 4eii OCHOBHOU aCTPOJIOTMYECKUN TPY[L
«Cger Erunra» Tak xe yBues CBET Ha HallleM NpUJIaBke. «Actposoruio» [lamoca
MOHO TTOPEKOMEH/I0BATh HAUYMHAIOIINM, KaK 0a30BYI0 KHUTY ISl TOCJEIYIOIIETO
U3yUYeHUsl aCTPOJIOTUH, a TAKKe CHEelUaINCTaM IO aCTPOJIOTHH JJIsl TOTO, YTOOBI
CPaBHUTb EBPOIEUCKYIO TPAIULIUIO C TPYJAMU COBPEMEHHBIX ACTPOJIOTOB.
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K yurarearo

Ms1 nomkHbl u3y4ath actposoruio! IlepBble 3HaHMS 1O aCTPOJTIOTUM 3aKJIAAbIBAIUCH B IPEB-
HUX XpamoBbIX oOcepBaTopusix Erunra, Meconoramuu, Kutas u np. [IBuxeHue cosHiia yepes aBe-
HA/ILIaTh 3HAKOB 30[MaKa CTaJo0 OTIPABHOM TOYKOM MHOrux Mudos (IToxom 3a 3070ThIM pyHOM,
[Tonsuru I'epakina).

Bocxon 1 3axoq co3Be3uii, X MHOTOUUCIICHHbIE TIepeMellieHrs B Oe3/1He HeOec HeU3MEHHO
MIPUBJICKAJIM BHUMAHUE IPEBHUX aCTPOJIOTOB ¥ (hOPMUPOBATU TOYHYIO M ITyOOKYI0 OCHOBY Hayku. Ko
BCEMY MTPOYEMY, erUIETCKUE eporudbl, KIMHONUCH, Meskaypeubsi U paHHsIsl MMCbMeHHOCTh Kutas !
VIMEJH BUJ] HEKOTOpBIX co3Be3aui. CM. puc. 1.

Takum 00pa3zom, HeOO CTaI0 KOHCEPBATOPHEH S3bIKA, U JIAXe eCJIU Obl BCE MaMATHUKU JAPEBHEH
MUCBMEHHOCTH BIIPYT MCYE3JH C JIUIa 3eMJTH, TOCTAaTOYHO OBUIO OBl TIATETbHO U3YYUTh 3BE3/IHYIO
KapTy HeOa, 4TOObl BOCCTAHOBUTH MTPUHIIUIIBI JPEBHUX SI3BIKOB. MOXHO UCIIONIL30BATh CIIEIYIOIIee:

Tpu Kpyea 0ObIMHOTI KOHCMPYKUUL:

kpyr LleHTpanbHOM 3Be3/b1,

Kkpyr bayxnatomux 38e31,

Kkpyr HenoneuxkHbIX 3BE31;

Cewmpb biryxnaomux 3Be3] (IUIaHETHI);

JBeHaaTe 3HaKOB 3041aKa.

Hanee cremyer nepeBecTy STU 3HAKU HA UepOrIH(QBI, U BbI MOTYYUTE KJIOY KO BCEM BbIILIETE-
peurCIIeHHBIM ajihaBUTaM, OCBSIIIIEHHBIM 22-M OyKBaM, KOTOpble BaBUIOHCKUI yHUBEpCHUTET OOHA-
ponosan okoisio 500-ro roga 1o Poxaecrsa Xpucrosa.

Puc. 1. Acmponoe parnux epemen

Takum o6pa3om, HeopuTaM HavaIbHbIe 3HAHUS 110 ACTPOJIOTUU HEOOXOIUMBI JIJIS TUIOI0TBOP-
HOTO U3Yy4YEHUs Marvu, aJIXUMUU, MU(OJIOTUU U CKa3zaHUil CBSAIICHHBIX KHUT.

! Cwm. TTamoc «BBejieHHe B erHIETCKMIT A3BIK, CAHCKPUT U MYJIEHCKUIA S3BIK».
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B HacTosiieM u31aHUK MBI He TIPUBOMM CIEIHAIbHBIX CIIOCOOOB COCTABJIEHHSI TOPOCKOIIOB,
IMMOCKOJIbKY 3TOT MPOLECC Tpe6yeT MHOTI'MX HaBbIKOB U JOJIZKEH OCYIIECTBJIATHCA UCKJIIOUHUTEIBHO ITPO-
dbeccrnonamamm?.

Harrei 1iesibio sIBJISICTCS JIMIIB JKeJTaHUEe TIOKa3aTh, KAKUMH TEPMHHAMM TOJIb30BAJIMCh aCTPO-
JIOTH ¥ K KaKMM TeXHUKaM Tpuoerain. Takske Mbl MOMBITAIMCh paciicaTh UIEH acTPOJIOrOB HaCUeT
IUIAHET W TIPUCOBOKYITUTh K HUM HMH(OPMAIIMIO 3 COBPEMEHHOM acTpoHOMKHU >, UTOOBI Matepual
JTydIlie TOHUMAJICSI, Mbl COITPOBOIVJIA TEKCT MHOKECTBOM WJLTIOCTPAIIUH.

MbI HajieeMcs1, YTO 9Ta KHUTA MOCTYKHMT TOTYKOM K U3ydeHHIo Oojiee HaydHbIX paboT CoBpe-
MCHHBIX WM JPEBHUX aCTPOJIOrOB.

2 Yprarens A0TKEH 3HATH, UTO CYIIECTBYIOT CITy’KObI, KOTOPBIE CITELUATN3UPYIOTCS] HA COCTABIEHUH TOPOCKOIIOB Yepe3 KOMITBIOTEp
U MOXET CBSI3aThCsl ¢ HUMM 1o MHTepHeTy (mpuM. pex.).

3 J1151 5TOro MBI AOMOTHIIHN uHpopmanmio Tamoca o acTpOHOMUM CBEIEHUSAMU CO MHOKECTBA IJIAHETAPHBIX CITyTHUKOB, & TAKKe
nHpopmanmeit ¢ npuoopoB, He JocTynHbIX [lammocy B ero Bpems.
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I'1aBa nepBast
Heo6ecnas cdepa

Ecnmm sicHOM HOYBIO MBI O6paTI/IM CBOM B3IJIA0 Ha HC60, Mbl YBUJUM HEBEPOATHOE KOJIMYECTBO
3BE3M, APKUX U HE OYCHb, U KAKETCA, YTO UX TaK MHOI'O, YTO pa306paTb YTO-TO Ha HeOe He npea-
CTaBJIsieTCsl BO3MOXKHBIM. Ho eciii Mbl MPpUCMOTPUMCS KO MHOKECTBY 6pI/IJIHI/IaHTOBbIX TOUYEeK Ha HeOe
HO6J'II/I)KC, TO 3aME€THUM, YTO HEKOTOPLIC U3 HUX 06pa3y10T OTIOCJIbHBIE rpynnm“.

4 OrnvcaHue 3Be3/] U CO3Be3IUi. 3Be3/la- 3TO YacTh CO3BE3IMS, KOTOPYIO MOXHO OBLIO BBIJICJIMTD.



K. Dnkoc (ITamoc). «AcTposorus s MOCBAIICHHbBIX»

Kak opueHTHPOBAaTHCSI B KapTe 3B€3IHOI0 Heda

B anTHYHOCTH JII0W BBIAGIVIIN IPYTITIB 3B€3/1: BOOOpAKeHHE HEKOETO My Ipera MPUIaIo STUM
rpynnam pazHooOpasHbie ¢opmbl. ECTh uncTo reomerpudeckue (hopMbl, HO Yallle JIIOAN UCTIONb30-
BaJM (pOPMBI KUBOTHBIX, JIIOAEH WM MpeaMeToB. Toraa ke MosBUIOCh Ha3BaHUE «CO3Be3ue». B
CEBEPHOM TONTYIIIAPUU €CTh 0COOBIe CO3BE3/IMsI, KOTOPhIE CUSIOT TOJIBKO AJisi EBporibl; ecth ocoObie
CO3BE3/1MS U B I0KHOM IOJTyIIAPUH, Ha IPYTOM CTOPOHE 9KBATOpA.

10
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3Be3HbI MAPHIPYT

CTOUT OTMETHTH, YTO TIOMHUMO 3Be€3[l, KOTOpbIe HEM3MEHHO TMOSIBIISIOTCS HA HeOe, CYIIECTBYIOT
JBVOKYIIECS HeOeCHBIe Tena, MyTh KOTOPBIX TMposieraet yepe3 co3esausa. 1o Conaie u JlyHa B
MEPBYIO OYepellb, O OPYruX IUIAaHeTaX pedub MOUAET Mo3Xke. 3aJepKUMCs HEHAIOIro Ha BHEITHUX
nposiByieHusIx, kotopsie ComHile u JlyHa npoerupyioT Ha 3eMiTio.

MBp1 3ameTuM, 4TO OOJTBINAS YaCTh UX MIepeMEeIeHUI 0OyCIOBIICHA IBUKEHUEM 3eMJTH, HO MbI
TIOKa OCTaBHMM 3TO, 1a0bl HE 3aITyTaThCsl.

Takum 06pa3zom, JIIoAY 3aMETHIIM, YTO Ha CBoeM IyTH 1o HeOy ColHIle nmepeceKkaeT co3Be3 s,
Ka)KIILIfI pa3 OJHH U T€ KE; TAKIKEC OHU OTMETUJIA, YTO JIyHa ABUKECTCSA IO TOMY K€ IMPUHIMITY, KaK
Y BCE OCTaJIbHbIE OJYKAAIOIINE 3BE3/Ibl I TITaHETHI.

11
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3oanak

ITOT MyTh, IO KOTOPOMY JIBUKYTCS HeOECHBbIE CTPAHHUKH, MOMYUYHI Ha3BaHUE MyTH HeOec-
HBIX XMBOTHBIX, HJIM O0KECTBEHHBIN 3BE3/IHBIN IMyTh, WM 3011aK. 30[JMaK COCTOUT W3 JBEHAIATU
co3Be3uid. 3HaHMe 30/1MaKka KpaiiHe HeOoOXOIMMO Kak JUis aCTPOHOMA, TaK M Ui acTposora. Mel
JeTATLHO U3YIUM €ro YyTh MO3KeE.

12
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Hejenne HeOa

Bce HeOecHble Tena esaTcs Ha JiBa OONBINMX pa3psijia: HEMOABUKHBIE 3Be3JIbl, 13 KOTOPBIX
dbopmupytoTcs co3Be3nus, U ONyXIAOIIME 3Be3/Ibl, KOTOPbIE JIBUXKYTCS Yepe3 JIBEHAIIaTh 3HAKOB
3oauaka.

13
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Henoasu:xHbie 3Be31bI

Ha camom jiesie HemOABMKHBIMU 3BE3/1bI MOKHO Ha3BaTh TOJIbKO OTHOCHUTEJIBHO: OHU JICHCTBU-
TEJILHO HE JBMKYTCS CAMOCTOSITESIFHO — 3TO OTJIMYAET UX OT Onmyskaalonumx 38e31. Ho Hebo nepeme-
naercst BOKpyr HebecHoro IMomoca; mosToMy IpeBHUE JIOIU CYUTAIM, YTO HEOO MOJOOHO OrpoM-
HOMY OKEaHy, B KOTOPOM BOCXO[AT U 3aXOAST CO3BE3/IUSI.

14
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Heo6ecnas cpepa

CBop acCTpOHOMUYECKHUX HAOJIOIEHNH, KaK APEBHUX, TAaK M COBPEMEHHBIX, OCHOBaH Ha BOCXOJIE
U 3aXO0JI€ CO3BE3IUM.

15
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HeoOecHast cpepa no gpeBHeit cucreme IlTonemest

YToOB! OPHEHTHPOBATHCS B MOPE, JIIOIN Pa3euin HeOecHyIo cepy Ha YacTy 10 aHAJIOTUH C
nenenreM 3emun. Ha HeOe ectb nBa nomoca: CeBepHbI Ui ApKTUYecKui nomoc 1 FOXHBIN vin
AHTapKTHUECKHA Tomoc. Mexay OByMsI TMOIOCAMU U Yepe3 HEHTP MPOXOAUT HeOeCHBI KBATOP;
30aMaK, KOTOPBIM BBHIMOJMHSET POJIb SKJIUNTHKY Ha HeOe, JeJIUT 9KBATOp Ha JABE YacTH TaKUM oOpa-
30M, YTO IIECTh 3HAKOB 30[MaKa HAXOASTCS HaJ 9KBATOpOM, Oimke K APKTUYECKOMY IOJIOCY, a

OCTaJIbHbIE MIECTh 3HAKOB — TOJ] 9KBATOPOM, OJIMke K AHTapKTHUYeCKOMY Tommocy. bonee nonpooHo
CM. PUCYHOK 2.

Camblii ceBepHBIl 3HaK 3oauaka — Pak,
camblii 10kHbII — Ko3epor.

B Hebe momrMo 3KBaTOpa U MUPOTHBIX NMapayiesiell ecTh elle OMH MOsIC, KOTOPHI MPOXOAUT
yepe3 3HaK Kozepora u HazpiBaercsi Tpormkom Kozepora. Cwm. puc. 3 Ha ciiefl. CTpaHuIle.
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Puc. 2. 300uakanvible co36e30usi UX pacnonodxiceHue 8001b 3K6amopa

JIBa BBIILIEYTOMSIHYTHIX 3HaKa 3oauaka, Pak u Kosepor, sBis0TCSA CEBEPHBIM U I0KHBIM Kpaii-
HUMHU TOYKaMU 30/IMaKa COOTBETCTBEHHO U COCTABJISAIOT JIMNHUIO 3UMHETO U JIETHETO COJTHLIECTOSTHUS;

JIBa APYruX 3HaKa, BOCTOYHbIN OBeH U 3amnaiHblii Bechl, COCTaBIISIOT JIMHUIO BECEHHETO U OCEHHETO
PaBHO/IEHCTBUSI.
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Puc. 3. Tponux Kozepoeza. BocnpouseedeHo no opuzunanboHoMy paHuy3ckomy uz0aHuo

91H aBa 3Haka, OBeH U Beckbl, HAXOOATCA UIMEHHO B TEX MECTax, IJie 30[IMaK MepecekaeT IKBa-
top. Takum oOpa3om, Ha HeOe MOXKHO YBHUIETh CBOCOOPa3HBIA KpecT, 00pa30BaHHBIA CKpelrBaio-
IIIUMUCS JIMHUASIMA COJTHIIECTOSTHUI M PaBHOZIEHCTBUM M deThipbMsi 3Hakamu: Cesep-lOr, Boctok-
3anag i Pak-Kosepor, OBeH-Becsl.

ACTpOJIOTH Ha3BIBAIOT TU YETHIPE 3HAKA YIVIOBBIMH JJOMAMH IOTOMY, YTO OHHM HAXOISTCS B
YeThIpex yriax HeOa, YeThipex I7aBHbIX Toukax. CM. puc. 4.

CepapHEE yToNn
Ar AT

B SCTOYHESA YN )
ACHTATTIT

FE U YD

LECUEMEH]

||.'.':|.'J.
\""\-\.
Eimitne
t '\':.:‘I\ﬁ q Uk

N

A MM

Wlmcamaid wign

UYeTsIpe yIiia CHKMBOJIM3UPYIOT HaYaJla YeThipeX BpeMeH rofa. Teneps He0OOXOIUMO 3alIOMHUTh
MOPSAJIOK M Ha3BaHMS 3HAKOB 30/IMaKa. YUTHUTE, YTO aCTPOJIOTMYECKUI roj] HAYMHAETCS] B MapTe.

OseH (A) 20 mapra............. 20 anpens
Teneu (B) 20 anpens............ 20 mas
bmuznens (C) 21 mad. ......... 20 uroHs
Pak (D) 21 wioHA................. 22 wions
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JleB (E) 23 mrons................ 22 aBrycra
Hesa (F) 23 aBrycra............ 22 ceHTsA0ps
Beck (G) 23 ceHtsiops. ......... 22 okTs0ps
Cxopron (H) 23 okts0ps. ........ 21 Hos10pst
Crpener (I) 22 HosOpA. . .......... 21 nexaOps
Kozepor (J) 22 pekabps............ 20 sHBaps
Bogorneii (K) 21 sauBaps............. 18 eBpansa
Pui6ot (L) 19 deBpans............... 19 mapra.

OT1u AaTel o3HavyaloT BxoxkaeHue CosHila B Ipyrue 3Haku B 1916 rony.

HeGonpmmu mopiiusiMyd Bbl BBIyYUTE TOCIIEAOBATEILHOCTh 3HAKOB 30[MaKa, YTO KpailHe
HEOOXOIUMO JIJIsI 3aHATUH aCTPOJIOTHEH.

JLJ1s1 JTydinero ycBoeHus opsijika pacroyiokeHu sl 3HAKOB 30/IMaKa, COBETYEM BOCIIONIb30BaThCSI
CHelUaTbHON CYUTATIKOM-MHEMOHUKOM:

OB - TE - bJI1 - PA —

JIEB — IE — BEC — CKOP —

CTPE - KO - BOJI - PbI

Kaxpiii u3 1BeHaaaTé 3HaKOB 30/IMaKa MpeCTaBIIsseT COOOM IpyIiy OJIM3KO pacIioioXeH-
HBIX JIPYT K JIPYTy 3Be3]1, 3aKJIOUEHHbIX B reoOMeTpuuecKyio popmy. B aHTUYHOCTM 3HaKam IpH-
CBaMBAJI CUMBOJIMUECKIE N300paKeHUsI )KMBOTHBIX, IEPCOHAXEH WA TIPEIMETOB, HA KOTOPhIE OHU
noxoauti. [ToMrMO 3TOro, KaskIoMy 3HAKy MPUCBOMIIM CUMBOJIMYECKOe N300paxkeHue (cM. puc. 4),
Y MBI COBETYEM UMTATEJIIO 3alIOMHUTD UX.

MbI Ipo0IKKMM, HO ITaBaliTe YCBOUM TO, UTO YK€ Y3HAIM O 3HaKax 30[1aKka. DTO 3HAHUE JTaeT
HaM BO3MOXKHOCTb TIOIpOOHEE PaCCMOTPETh UX B IaIbHEHUIIIEM.

18
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I'1aBa BTOpas
ILnaneTsl

30aMaK — 3TO MyTh, IO KOTOPOMY IIPOXOAAT BCE IJIaHETHI WM JIBUKYIIMecs 3Be3bl. Bee ma-
HETHI NIepeceKaloT MOoCeI0BaTeIbHO ABEHAIaTh 3HAKOB 30[jMaKa, HO Kak/as CO CBOEW CKOPOCTBIO.
JlaBaiiTe B KauecTBe IpHUMepa pacCMOTPUM HeOecHBIH myTh CONHIIA, KOTOPBIA B APEBHOCTH CITYKHIT
OCHOBOMH /ISl MHOTMX aJUIETOPUYECKUX UCTOPUI B MU(OJIOTUH.

Jl7151 Havyasta oOpaTUMCS K MTPOCTEMIIIMM 3HaHUSIM [0 aCTPOHOMUU 1 TOJIBKO B CIIE/IyIOLIEH T71aBe
nepeneM K TOUKe 3peHHs acTPOJIOrOB Ha MH(OpMALIMIO, COOpPaHHYIO (PHU3HKaMU-aCTPOHOMAMHU.
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Hauaabnnas uepapxmda 1nJaaHeT

Jliis actpoHoMa oueBUIHO, UTO COJHIIE SIBISIETCS IEHTPOM Hallleit cuctemsl (cM. puc. 5). Eciu
MBI OyzieM JBuratbest oT ComHIa, TO TUIaHeTHl OYIyT IPOXOAUTH NIepe]] HAMH B CJIEAYIOIIEM HOPsIIKe:

1) Connuie

2) Mepkypuii

3) Benepa

4) 3emus c JlyHou

5) Mapc

6) IMosic actepouoB

7) YOrutep

8) Carypn

9) Vpan

10) HentyH

11) (ILtyton)

Puc. 5. Cucmema Konepnuka. Connuye 6 yenmpe

Jlnst Gonee TpebGOBATENBPHOTO yYEHHKA Mbl pekoMeHayeM padotsl Kamunna ®nammapuona’.
JlaBaiiTe cocTaBUM KPaTKYIO XapaKTEPUCTUKY Ha KaXKIyl0 U3 IIJIaHET.

> PaGoter Kavmita BliaMMapiOHa HAYAH TIO3AHO TOSIBISITHCS HA PYCCKOM A3BIKE H B OCHOBHOM 3TO OBUTH TPY/Ibi 110 (DHIOCODHH.
K cuacthio, CylecTByeT MHOKECTBO APYTHX paboT MO acTPONOIUM Ha PYCCKOM, KOTOPBIE MOTYT IOCIYHTh XOPOIIMM UCTOYHUKOM
JOTOTHUTELHON HH(pOpMaLUH.
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CoJanne

I'naBa Bcemy, LieHTp Haiei majieHbkor BeeneHHOM.
Connre no auametpy B 108 pa3 Oombine 3emim®. Macca u 06bem COSTHITA COOTHOCSITCS TIO
TeM ke TapaMeTpam’.

Puc. 6. Cucmema Ilmonemes. 3emas 6 uenmpe

Ecnmu 3emmmio mpeacTaButh B Bujie OyJaaBovHOM royioBkH, To CoHIle 1o pazmepy OyaeT Moxo-
JWUTh HA MAJIEHBKYIO IbIHIO. TakuM 00pa3zoM, HeBeposTHYI0 Maccy COJTHIIA MOKHO 3aMETUTh HEBOOPY-
keHHbIM 171a30M. CoJHIIe TPOXOAUT Yepe3 IBEHAIaTh 3HAKOB 30/1uaKa 3a 365 jHel u ele HeOOob-
o npomesxyTok BpemeHu (0.2564). CosHile MPOXOIUT Yepe3 OJIMH 3HaK MPUMEPHO 3a TPUILATDH
3eMHbIX AHel. CosHIIe HAXOAUTCS B OJIHOM 3HAKe B TEUEHHE MeCsla U Yepes3 rol BO3BPAIAeTCs B
MCXOJHYIO TOUKY.

Mbl MOxeM 3amMeTuTh, 4yTo COJIHIIE B KOHIIE T0f1a BO3BPAIAETCSl HE KOHKPETHO B MCXOAHYIO
TOYKY, OTKY/Ia HAYMHAJIO MyTh B MPOILIOM rony. Hanpumep, B IeHb BeCEHHEro paBHoAeHCTBH 21-
ro mapra CoJHIIe MPUXOJUT B CBOIO BHICIIYIO TOUKY HEMHOTMM pPaHbIIIE, YeM B MPOIILIOM rofy. DTO
SIBJISIETCS PE3Y/IbTATOM IPELECCUM JIMHUIN PaBHOIEHCTBUI, O KOTOPOM Mbl TOBOPUJIM B ITPEbIIYyLIEN
I71aBe.

He 3a6p1BaeM, uTO 310 3€MiIst OCYILECTBIISIET BCE ITU ABUKEHHUSI, HO MbI He OyJIeM MUCXOIUTh U3
BU3YaJILHOTO (ppeKTa, 1a0bl COXPAaHUTh YETKOCTb HAIIMX HAOMIONEHUI.

[Ttonemeit, KOTOPBIT MOMECTH 3EMITIO B LIEHTP KapThl MUpa (CM. pUc. 6), TaKKe 3aMeTHJ1, UYTO
21-ro mapra CosHlle HAXOAUTCSI B TOUKE OTCYETa BOCXOASAIIMX 3HAKOB 3oAuakKa, 3HakoB CeBepa ot
OgHa 10 Paka. B te tau cuntanu, uro CosHIe —3TO caMmasi MOIIIHAS CHJIa B MUPE U UCTOYHUK CUACThS.
Ho noka mbl He Oyniem yriyOnsThcsi B aCTPOJIOTHIO KAaK TAaKOBYIO M OCTAaHEMCSI B aCTPOHOMUM.

® o COBpeMeHHBIM JaHHBIM auameTp ConHia 6ombire quamerpa 3emn B 108.97 pas.

7 [TomHUM, 4TO AUAMETP — 3TO BEJIMYUHA B KBaJpare, a 00beM BEJIMYMHA B KY66.
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Mepkypuit

W3 Bcex M3BeCTHBIX IJIaHeT, MepKypuii Omrke Bcero pacronoxet K ConHiyy. Mepkypuii odTH
BCerja «crpsaran» B aydax ConHua. Ty IUIAHETY peJKO MOXKHO YBUIETh HEBOOPYKEHHBIM IJIa30M;
3TO caMasl MaJieHbKasl IUlaHeTa U camasi IuloTHas. Ee quaMeTp He JOoCcTUraeT  MOJIOBUHBI IMaMeTpa
3emn®.

8 Pajmyc Mepkypust pasen 0.383 ot paanyca 3emn. Pasymeercs, Mbl 3HaeM o IUIaHETax ropasio Gonbiie, dem Iarmoc, Grarogaps
COBPEMEHHO# TEXHUKE M CITyTHUKAM.
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Benepa

Benepa — camast sipkast 3Be3/1a Ha HEOOCKJIOHE: ee MOsIBJIEHHE 3aTMeBaeT OOJIBIIIMHCTBO sSpyai-
mux 3Be31. [Topoit BeHepa Tak spko CBETHUT, UTO €€ MOKHO YBUJIETh U JHEM®.

Benepa oOnamaer mpuMepHO TeM ke AUamMeTpoM, 4To u 3emist, Ho BeHepa MeHee rioTHas !”.
[Tnanera okpykeHa BO3AYIIHOW OOOTIOYKOM, CXOXKeH ¢ 3eMHOM .

¥ MBI pekoMeHIyeM M3yuaioliM NOHaGIOATh 3a IIAHeTaMU. MHOIHe raseThl IyOIMKYIOT KapTy 3BE3/IHOTO HeOa, WM Tepe-
YeHb 3Be3]1, BUAUMBIX Be4epoM. DTy HH(POPMALMIO MOKHO IOJIYYHUTh TaKKe ¥ Ha BeO-CcTpaHHIax. IIpy XOPOIIMX MOTOIHbIX YCIOBHSIX
Benepa cBETUT HACTONBKO SIPKO, YTO APEBHKE HA3BIBAJIM 3TO siBJIeHME "poxkamu" BeHeps! (pactyias BeHepa); 310 siBJieHHE CXOOHO
¢ pacryueit Jlynoid. Hekotopble cUMTaloT, 4yto "pOKKH'" IBYX IUIAHET SIBJSIIOTCS] YAaCThIO MX COCAMHEHMs ¢ 300MaKaIbHBIM 3HAKOM
Tenpua (poraroro beika).

10 Panuyc Benepe! cocrasisger 0.9488 or paguyca 3emin.

' Ceituac n3sectHO, uTO aTMocepa BeHeps! PasHTEIBHO OTIMYACTCS OT 3eMHOM: MIIAHETA, HA KOTOPO# MPHCYTCTBYET MAPHHKO-
BbIil 3(ppexT, He npurogHa a1 Ku3HU. Temneparypa Ha oBepxHOCTH BeHepbl HacTobKO Bbicoka (482 rpajyca no Llenscuio), uro
TUIABSTCS CBUHEN U LIUHK.
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3emis

3emist umeeT popmy cepbl, CKATOM C MOJTIOCOB; OHA Bpalaercs ¢ 3anajaa Ha Boctok BOKkpyr
BooOpaxaemon ocu. IMEeHHO 3ThM BpallieHueM oOyCIIOBJIeHa CMeHa JIHS U HouM. Takske 3eMiist JBU-
xercst BOKpyr CosHIa M coBepIaeT MojHbIi 000poT 3a 365 nHed, T. e. 3a rof.

Mepuauan — 310 BooOpakaemasi JIMHUsI, TPOXOsIas yepe3 nosoca 3emin. [JimmHa 3eMHoro
Mepuaunana'? cocrapiser 40.000 kmtomeTpo!3. Paguyc 3emiu coctapiseT 6.366 KiuioMeTpoB 4.

Tpu yeTBepTH 3eMHON MOBEPXHOCTU MOKPHITH BOJOH, OHA YETBEPTh MOBEPXHOCTH MPUXO-
JWUTCS HA KOHTHHEHTHl. HanOospiasi yacTh cym npuxoauTcs Ha nomycdepy, st kotopou [Mapuxk
ObLT OBbI TIOJTIOCOM.

KoHTHHEHTBI cOCTOAT M3 paBHUH, A0MMH U rop. CaMasi BhICOKas Touka 3emii — ropa JBe-
pecr (8.840 meTpoB) — Haxoqutcs B [ umanasx. Ee BelcoTa cOCTaBisieT HEMHOTMIM OOJTBIIIE THICSTIHOM
noau oT paauryca 3emui. HenpasuibHast (popma 3eMiu 3aMeTHa HEMHOTO MEHbIIe, YeM HEPOBHOCTH
arnejabCUHOBOW KOXKYPHI.

Camoe niry0okoe MecTo Ha 3emMJie HaxonuTces B okeaHe (9.425 MeTpos) 2.

27T e, OKPYXHOCTb.
13 Nannbie cnytHuka: 40.075 km.
14 JlanHsble criyTHUKA: 6378.14 kM.

By JaHHbIe HeMHOTO M3MeHmIMch. Camoe riry6okoe Mecto Haxogutest B Trxom okeane, MapuaHckast BriaauHa, 10.918 merpos.
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JIyHa

JlyHa siBisieTCsl CIlyTHUKOM 3€MJIM, OHA ABUKETCSI BOKPYT 3€MJIM B TO BpeMs, Kak 3emiisl ABU-
xeTcst BoKpyr CouHia.

Panuyc Jlynsr paBen npumepHo 3/11 ot paguyca 3emiu, oobem — 1/50 ot oobema 3emun.
[TnotHOCTH JlyHBI — 0.6 OT TWIOTHOCTH 3eMuu. [TpudnusuTensHOe pacctosiHue OT 3emu 10 JIyHbI
— 60 3emHBIX paanycoB. JIyHa fenaer moiHelid 000poT BOKpyr 3emuu 3a 27 1/3 mueit. 3a rox JlyHa
coepiaet 13 mosHbBIX 000POTOB BOKPYT 3EMIIH.

ConHeuHbIid CBET ToMnagaeT Oosbiel yacTeio Ha JIyHy, yem Ha 3emMimo 6.

Ha Jlyne Het Bozbl 1 atmoceps!.

Bnusaue JlyHbl Ha 3eMJTI0 JOBOJIBHO OLIYTUMO U MPOSIBIISIETCS IBaX/Ibl B IEHb B BUJIE (DEHO-
MCHa IMPUJIMBOB U OTJIIMBOB.

16 310 o3mHauaer, uto TemneparypHblii ypoBers Ha JlyHe ropaszio BhILIe, YeM Ha 3eMIIe.
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Mapc

I1a I1aHeTa, TMamMeTp KOTOPOU B JIBa pa3a MEHbIIIE 3eMHOTO, BBIICIISIETCS] CBOMM SIPKUM Kpac-
HBIM 11BeTOM. Y Mapca aBa cnytHuka: ®odoc u [leiimoc. Onu ObuTH OTKPHITH B 1877 Tony amepu-
KaHCKuUM actpoHomoM!”. O6beM Mapca B ceMb pa3 MeHbllle oObema 3emuu'®. Ha Mapce aeHb 1o
MIPOJIOJKUTETILHOCTY TIPUMEPHO paBeH 3eMHOMY '°.

17 A. Xonn.

18 C rex 0P, KaK OTKPBbUIM APYyrHe IUIAHEThI, Mbl IPUBOAUM JaHHBIE COOTHECEHHbIE ¢ COOTBETCTBYIOUIMMU Pa3MepaMu 3eMJIM:
paxuyc Mapca pasen 3.397,2 km uim 0.533 ot paguyca 3emin. Bo Bpemena Iarmioca GbUI0 HayqHO JOMYCTHMO CYIIECTBOBAHUE KH3HH
Ha Mapce: B Te4eHHe CE30HOB BHEIIHMI 00MMK Mapca MeHsUICs, YTO Jajio MOBOJ AJIS BHINEyKa3aHHBIX MpeamnonoxeHnil. [Tosmaee
OBLIO IOKa3aHO, YTO M3MEHEHHsI CBS3aHBI C 3aMeP3aHNEM U TastHUEM JIS[STHBIX [IAITOK Ha MOJII0CaX IUIAHETHL.

1994.6229 yacos.
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Iosic acTepouoB

IMepuon ux obpamenuss Bokpyr CosHLIA COCTaBIs€T OT TpexX OO0 BocbMH JieT. IlepBbiMu
ObLI OTKPBITHL YeThipe acteporna: Lepepa, [annana, FOnona u Becra. Ha cerogusiiianii MOMeHT
M3BECTHO O0JIee BOCBMHUCOT aCTEPOU/IOB.
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IOnuTep

IOnurep — camas OGosnbinas mianetra B CoTHEYHOM cucTeMe, BTopasi 1o SIPKOCTH 1ocjie BeHepsi.
HuameTtp mnaneTs coctaisieT 1/10 ot nuamerpa ComnHila U ipeBocxoauT quametp 3emiu B 11 pas;
1oTHOCTH FOnuTepa HeMHOrMM OOJIbIIIE TUIOTHOCTH BO/IBI. DTOT TUTAHT COBEPINAET MOIHOE oOparlie-
HUe BOKpYT ocH 3a 10 yacoB wim gaxe MeHbie?.

Onurep okpyxaot Bocemb JiyH?!. [TepBbie ueTbipe OblIM OTKpBITH [ ammeem B 1610-om roxy,
nATas Obuta OTKpbITa bapHapmaom B 1892-om, nocneqHue Tpy ObLIM OTKPHITHI C MOMOIIBI0 (poTorpa-
¢uii B nepuoa ¢ 1904 o 1908. Bocemast ABMXETCS B IPOTUBOIIOIOKHOM JAPYTMM CEMU HAITPABJICHUH.

20 Cerogns FOnuTep oTkpbiBaeT psig ['a3oBbix ['MranToB, Takke U3BecTHbIX Kak MoBuaHckue riiaHeTsl. BuyTpenHsis yacts Cor-
HEYHOW CHCTeMBbl BKJTIOUAET TUIaHEThI, COCTOsIIe U3 rmouBkl. Haunnas ¢ IOnmrepa u no HenrtyHa, TtaHeTsl COCTOST U3 Ta30B: yIJie-
KICJIOTO Ta3a, IBYOKUCH a30Ta M MEeTaHa, KOTOphIe HaXOIATCS B TBEPIOM COCTOSIHIU M3-32 XOJIOJA.

2l pe3syibTate Goree MOIPOOHBIX UCCISI0BAHMUI ObLIO YCTAHOBJIEHO, YTO JyH 16. B nononnenue FOmmTep nmeer HedTo moxoxee
Ha KoJblia CatypHa, TOJIBKO MEHBILEro pa3Mepa.
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Catypn

CatypH — BTOpas no BeJM4MHe 1iaHeTa nocne Onurepa, ee Auamerp NpeBOCXOAUT 3€MHOH B
9 pas, a INIOTHOCTh HEMHOT'O MEHBIIIE IIJIOTHOCTH BOIbl. CaTypH — camasi CBeT/Iasi U POBHAs ILJIAHETA.

Baxxnast uepra ommuaer CaTypH OT Opyrux IUIAHET — 3TO OOJBINOE TOHKOE KOJIBI0, KOTOPOe
HAXOJUTCsI HA PACCTOSTHUM OT TJIAHETHI ¥ OTIOSICHIBAET €€; IIIMPUHA KOJIblIa IPUMEPHO paBHA AUAMETPY
TUIaHeTh?2. Yepes XOpolmid TeJIeCKON BUIHO, YTO KOJIBIO Kak Obl TIOJEJICHO Ha JIBa KOJblia, pasjie-
JIEHHBIX TEMHBIM ITPOMEKYTKOM. YUepes errie Oosiee MOIIHBIHA TeJIeCKOIT OyIeT BUJHO, YTO BHYTPEHHEe
KOJIBIIO TIOJIEJIEHO ellle Ha JBa C TEMHBIM IPOMEKYTKOM MOCepeJrHe >,

B 1656 roay I'ioiireHc OTKpBLT CyILIECTBOBaHUE KOJIbLIA, KOTOPOE BriepBble yBUIeN [anuneit B
1610 roay. Ho T'toiireHc He cmor onpenesiuTh (hopMy U pa3Mephbl KOJIbLIA.

B 1663-m rogy Kaccuuu OTKpBLI, UTO KOJIBIIO COCTOUT U3 ABYX OT/AEJIbHBIX KOJIEI.

V¥ CarypHa fecstb CIryTHUKOB>*. JIeBATHII HAXOAUTCS HA OOJBIIIOM PACCTOSIHUM OT TUIAHETHI U
JBUKETCS B HAIIPaBJIEHUH, POTUBOMOIOKHOM HAITPABJICHUIO ABVKEHUS TUIAHETHI.

%2 Ceroaus H3BECTHO, UTO KOJIBLIO CarypHa npeacTaBiseT coOoi CUCTEMY MHOTOYMCIIEHHbIX Konell. fOmurep u VpaH uMeror cxo-
’KUE CUCTEMBI KOJIELl.

2 Ceronns ropaszio 6omsire nH(pOpManum codpaHo o Kompnax CarypHa Gnaromapst JaHHBIM co CITyTHHKOB. KTo 3amHTepeco-
BaH B MoApoOHOM omnmcanuu Koseny CarypHa, MoxeT oOparutbest K kKHuram HACA wmmm Bocrionb3oBaThest BeO-cTpanuneit http://
bang.lanl.gov/solarsys/ solarsys.htm."

24 B 1996-om rofty ObUIO YCTaHOBJIEHO, 4TO Y CaTypHa BOCEMHA/ILIATh CITyTHUKOB, M OT JBYX 110 YEThIPEX JOMOIHUTEIBHBIX CITYT-
HHKOB IPY MIPEBAPUTEIBHOM HAOMIOICHNH.
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Ypan

Ara mianeTa ObuTa OTKphiTa ['epieniem B 1781 roy. Benukwuii actpoHoM M3ydai 3Be31HOE HEOO
B paiioHe co3Be3/Msl BIM3HEIOB ¢ 1eblo IOMCKa TBOMHBIX 3Be31. OH yBUIET 3BE31y C OKPYIJIbIM
KOHTYPOM, KOTOPYIO CHa4yajia MpuHsUT 32 KoMeTy. [lociie HeCKOMbKUX JIeT U3yUeHHUs] IBHKEHHST STOM
3Be3/1bl [ epiiesib ycTaHOBUII, YTO OOHApPYKEHHAsI UM 3Be3/1a sBJisieTcs tiaHeTor. O0beM Ypana B 70
pa3 MpeBOCXOAUT 0OBeM 3eMIIH.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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