>Xepap 3Hkocc (Manoc)

OKKYIJIbTHAA
ACTPOJIOI'MNA

ACTPOJIOI'MA
B MATMYECKOW NPAKTUKE

ATMOC®EPA

e




Kepap dukoc (Ilamroc)
OKKyJIbTHas1 aCTPOJIOTHS.
AcTpoJiorus B

Maru4eckoy nNpakTHKe
Cepus «IIpakTnyeckass marus
(U3natenbcTBO «ATMOchepar»)»

http://www.litres.ru/pages/biblio_book/?art=66795423
Oxxynvmuas acmponozust. ACmponozust 8 Mazu1eckoll npaKmuKe:
ISBN 978-5-6046233-7-4

AHHOTaAIUSA
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IIpeaucaoBue

Hoporoii yntarens! N3yvars actposoruio goskssl Bee! lep-
BbIE TIO3HAHUS B aCTPOJIOTMU ObLIM B IPEBHUX Xpamax oOcep-
Baropui Erunrta, Meconoramuu, Kutas u np. Bocxon u 3axon
3Be3/], MHOTOUHMCIICHHbIE IBUXKEHUsI B HEOeCHBIX Oe3/THaX Heu3-
MEHHO MPUBJIEKAJI BHUMaHKUE JPEBHUX aCTPOJIOTOB M COCTABJISI-
JIF TOYHYIO U TTyOOKYI0 OCHOBY Hayku. Kpome Toro, erumnerckue
UepOrn@Bbl, MECOMTOTAMCKASI KJIMHOIIMCh M PAaHHHWE KUTAUCKUE
MMCHbMEHHOCTH MMEJI BUJI olpe/ieSieHHbIX co3Be3aui. (Puc. la,
16, 1B). Takum oOpa3om, HEOO CTaJI0O KOHCepBaTOpHUEH sI3bIKa,
Y XOTsl BCE MaMSITHUKU JPEBHUX MUCAHWUI BHE3AITHO MCYUE3JH C
JIVIIIA 3€MJIH, TOCTATOYHO OBbLJIO OBl BHUMATEJILHO U3YYUTh KapTy
3BE3AHOr0 Heba, UTOOB BOCCTAHOBUTH ITPUHIIUIIBI IPEBHUX S3bI-
KOB.

MOXHO HUCIIONIb30BaTh:

Tpu kpyea 06bIMHOU KOHCMPYKUULL:

— Kpyr LleHTpasibHOM 3BE3/1bI,

— Kpyr banyxpatomux 3Be3q,

— Kkpyr HenonpuxHbIX 3Be31;

— Cemb bayxpatomux 38e37 (IJIAaHETHI);

— JIBeHaauaTh 3HaKOB 30/IMaKa.

3arem BBl JOJIKHBI IEPEBECTU ITU CUMBOJIBI B UEPOIITUADBI, U
Bbl MOJIyYMTE KJIIOU KO BCEM MpPEAbIayIINM ajichaBuTaM, Hauep-
TaHHBIM 22 OyKBaMu, KOTOpble BaBMIIOHCKUMII yHUBEPCUTET Ha-



rcan okojio 500 r. Jo H. 3.

CnepmoBarelibHO, 6a30BbIe 3HAHUS ACTPOJIOTUU HEOOXOTUMBI
HeoduTam /I YCIIEITHOTO U3y4YEeHUsI Marvu, aIXuMuu, MUQO-
joruu u sieren CesieHHbIx Kaur.

Puc. 1a. Acmponoz anmuunelx épemen



MBb1 He yKa3bIBaeM KOHKPETHBII METOJI CO3/1aHKsI TOPOCKOTIOB
B 9TOM TIOCTE, TaK KaK 3TOT MPOIiecc TpeOyeT OOMIBIIIOro MacTep-
CTBA M JIOJUKEH BBITIOHATHCS TOJIBKO MPO(EeCCHOHANAMH.

Hara niesib — mpocTo rnokasarhb, Kakue TEpMUHBI UCTOJIb30Ba-
JIM aCTPOJIOTH U KaKMe TEXHUKHM MCHOJIb30BaId. MbI Takxke Mo-
IBITATMCH ONKCATH MPEICTABISHHS aCTPOJIOTOB O IJIaHeTax, J0-
6aBUB K HUM MH(OPMALIMIO U3 COBPEMEHHOM acTpoHOMUH. [ls
JIy4IlIero NOHMMaHUs MaTeprasia Mbl CHAOMIM TEKCT MHOTOUHC-
JIEHHBIMHU WJUTIOCTPALIUSIMHU.

Mu1 HaileeMces, YTO 3Ta KHUTa TIOCITYKUT TOTYKOM TSI U3yde-
HUSI HAYYHBIX TPYAOB COBPEMEHHBIX M JPEBHUX aCTPOJIOTOB.
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Puc. 16. Acmponoez pannux epemen (OpueUHANbHBLL PUCYHOK C



¢paruyzckozo uzoarusi) 6



Puc. 1 6. Cpeonesexosvlii acmponoe. (scusonucey I 'arc I'one-



Oelir). Acmponoe cozepyaem noosecHyio Hebechyio cgpepy. Ho
CMepmb 0epHCUm uepen nepeo €20 2Aa3aMu.



I'maBa 1
Heo6ecnasn cdepa

Ecmu Mbl mocMOTpUM Ha HEOO SICHOW HOYBIO, MBI YBUIUM
HEBEPOSTHOE KOJIMUECTBO 3BE3/, SIPKUX U HE OYEHD SIPKUX, U Ka-
KETCsl, UTO UX TaK MHOTO, YTO Ha HeOe HUYEro He pasIisijieTb.
Ho eciu Mbl BHUMATEIBHO PACCMOTPUM MHOKECTBO aJIMa3HBIX
TOYEK B HeOe, Mbl OOHAPYKUM, UYTO HEKOTOPBIE U3 HUX 0Opa3yIoT
OT/IeJIbHBIE TPYIITIHI.

Kak opnenTupoBarbcsi B KapTe 3Be3/IHOTO Heha

B npeBHOCTH TI0MM UAEHTU(DUITMPOBAIIM TPYIITIBI 3BE3/1: UIes
OIpe/IeJICHHOT0 MyApela MpuaaBaia 3TUM TpyNraM pasHbie
opmbl. EcTh uncto reomerpuueckue (opMbl, HO 4Yallle BCEro
JIOY UCTOJB3YIOT (DOPMBI )KUBOTHBIX, JIIOJEW WU MPEIMETOB.
3artem nosiBWIOCHh HazBaHUe «Co3Be3ane». B ceBepHOM nodyiia-
pUr ecTh 0cOObIe CO3BE3/Msl, KOTOpBIE CBETAT TONbKO EBpore.
A B 10)KHOM TIOJIyLIAPUU U 32 SKBATOPOM €CTb CBOU OCOOBIE CO-
3BE3/Is.

3Be3aHbIIl MAPUIPYT

Crnenyer OTMETUTh, YTO MOMUMO 3Be3[l, KOTOpbIe BCer/a Io-
SIBJISIIOTCS Ha HeOe, eCTh IBUXKYIHecs: HeOecHbIe Tesa, My Th KO-
TOpPBIX MpoJjieraeT yepe3 co3pe3nus. B ocHoBHoM 310 CoinHile u
JlyHa, npyrue riaHeTsl OyayT paccMOTpeHbI o3ke. OCTaHOBUM-
Cs1 HA MTHOBEHHUE Ha BHEIIIHUX MPOsBJIeHUsIX, KoTopbie CoHliie



v JlyHa npoeuupylor Ha 3emIio.

Mb1 0OHApYKUM, YTO OOJIBIIUHCTBO €T0 JIBUKEHHI CBSI3aHO C
JBVDKEHUEM 3€MJIM, HO TTOKa OCTaBUM 3TO, YTOOBI HE 3aITyTaThCsl.

WTak, Toau 3aMeTHIM, YTO COJTHIIE MepecekaeT OHU U Te e
CO3BE3IUs KaX/Ipli pa3, Koraa nepecekaet He0o. OHM Takke 00-
HapyXwiy, 4yto JlyHa JBUKETCS MO TOMY € MPUHIIUITY, 4TO U
mo06ast qpyras Onykaaolast 3Be3/1a Wi TUIaHeTa.

3oanak

STOT MyTh, IO KOTOPOMY ABHKYTCSI HEOECHbIE CTPAHHUKH, Ha-
3bIBAaETCS MyTeM HeOECHBIX KUBOTHBIX WIM IyTeM OOKEeCTBEH-
HOW 3Be3/Ibl WM 30/IuaKa. 30IMaK COCTOUT W3 JBEHAIIATH CO-
3Be3MiA. 3HAHUE 30/IMaKa BaKHO KaK JUIsi aCTPOHOMOB, TaK U
Ut acTposioros. [TogpoOHO paccMOTpUM Uy Th MO3KE.

Heo6ecHbIli JemapTaMeHT

Bce nHeOecHble Tena AesATCS Ha JBE OOJBIINE KATErOPHH:
HETIO/IBMKHBIC 3Be3/Ibl, U3 KOTOPHIX 00pa3yloTCs CO3BE3Aus, U
Oy:KJafoIIye 3Be3/Ibl, KOTOpPbIE TIEPEeMEIaloTCs 110 ABSHAIIATH
3HAKaM 30/IMaKa.

PukcupoBaHHbIE 3Be3/1bl

dakTUUYeCcKH, eIMHCTBEHHOE, YTO MOXHO CKa3aTh O 3BE3/1aX,
39TO TO, YTO OHM OTHOCHUTEJILHO HETIOIBMKHBI: HA CAMOM JIeJIe OHU
HE JIBUTAIOTCS HE3aBHCHMO, YTO OTJIMYAET MX OT OJTYKIAIOIIUX
3Be31. Ho HeOo Bpaiaercss BOKpyr HebecHoro nomoca. Crejto-
BaTeJIbHO, JIPEBHUE JTIOIM BEPUJIM, UTO HEOO MOX0XkKEe Ha OrpOM-
HBI OKeaH, B KOTOPOM CO3BE€3/1UsI TIOMHUMAIOTCS U OITYCKAIOTCSI.

Heo6ecnas cpepa



Bce actpoHoMuyeckrie HaOMOAEHNS, CTapble ¥ HOBbIE, OCHO-
BaHbI HA BOCXOJIE U 3aXO0[I€ CO3BE3/MM.

Heo6ecnas crepa no crapoii cucreme Iltonemest.

YToObI OPUEHTHUPOBATHCS B MOPE, JIIO/IU Pa3/IeniId HeOECHYIO
cdepy Ha yacTu, aHAJIOTUYHbIE JieieHrIo 3emui. B HeOe fBa 1o-
moca: CesepHbiil nomoc wim Apktuka U FOxkHBIM NOMIOC WK
AmnTapkTrka. HeGecHblil 9KBaTOp pacnoo)eH Mex/1y IByMs Mo-
JIIOCAMU U Yepe3 cepeiuHy; 30/1MaK, JeUCTBYIOIUI KaK SKJIMII-
THKa B HeOe, pa3/ieisieT SKBaTop Ha JBE YaCTH TaKUM 00pa3oM,
9TO MIECTh 3HAKOB 30/IMaKa HAXOMASTCS HaJl SKBATOPOM, OJIMKe K
APKTUUYECKOMY TIOJTIOCY, U IIECTh 3HAKOB 3aKPHIThl HA AHTAPKTH-
yeckoM rnosioce. (Puc. 2a u 26). Camblii ceBepHBIT 3HAK 30/IMaKa
— Pak, campli1 10xkHbII — Ko3epor.



Cesep

Puc. 2a. 3o0uaxanvhvle co3se3ous ux pacnonodxcerue 10



Ha nebe, nomMuMo mapasuiesieil 9KBaTopy M IIMPOTaM, €CTh
ellle OJIMH MOsIC, KOTOPbIi MPOXOIUT yepes3 3Hak Kosepora u Ha-
3piBaercs Tpomukom Koszepora. (Puc. 3).

Puc. 26. 3o0uaxanvhvie co36e30usi ux pacnonodicerue

JlBa ymOMAHYTBIX BbILIE 3HaKa 30aMaka, Pak u Kosepor, aB-



JISTIOTCSI CEBEPHOM M 10)KHOM KpAaHUMU TOYKaMU 30/aKa, COOT-
BETCTBEHHO, U 00pa3yIOT JIMHUM 3UMHETO U JIETHETO COJTHIIECTO-
siHus; JIBa npyrux 3Haka, Bocrounslid OBeH u 3anaaHbie Bechl,
COCTABJISIIOT JIMHUIO BECEHHETO U OCEHHETO PaBHOJACHCTBUSI.

CeepHblii
- noatoc

Tponuk Paka

JKBarop

DKAKMNTHKA

Tponuk Kosepora

lNepsasn
Beprukanb

Puc. 3. Tponux Kozepoea. BocnpouszeedeHo no opuzuHatbHoMYy

dparuyzckomy uzoaruro

O1H 1Ba 3Haka, OBeH u Bechl, BCTpeyalTcsi UMEHHO TaM, I7ie
30[IMaK TepecekaeT IKBarop. Torma Bb MOXETe YBUIETh HA HeOe



CBOE0Opa3HBIN KPECT, KOTOPBIM COCTOUT U3 JIMHUM MepeCceUcHM
COJIHIIECTOSIHUY U PABHOJCHCTBUI U YETHIPEX 3HAKOB: CEBEP-IOT,
BOCTOK-3amnaj uin Pak-Koszepor, OBeH-Bechl.

AcTpoJyioru Ha3bIBAIOT 3TH YEThIPE 3HAKA YIJIOBBIMU JOMAMH,
MOTOMY YTO OHH PACIIOJIOKEHBI B UEThIpEX yriax Heba, YeThipex
OCHOBHBIX TOYKax. (puc. 4a)

CescpHbiit yroa
3EHHUT

BocTouHbiii 3ananHuii
yron

yroa
ACUHEOEHT

Puc. 4a.



YeTbIpe yria npeCTaBiIsioT COOOM HAYaJIO YeThIPEX CE30HOB.
Tenepp BaM HYKHO 3a[IOMHUTh MOPSAOK U HA3BaHMS 3HAKOB 30-
nraka. OOpaTuTe BHUMaHKUE, YTO aCTPOJIOTMYECKUI T0jl HAYMHA-
eTcs B MapTe.

Osen 20 mapra ............. 20 anpens
Tenen 20 ampens ............ 20 mas
bmusuenwr 21 mast .......... 20 uroHs, MIOHb
Pak 21 vioHA ............... 22 vonsa
JeB23 monsa ................ 22 aprycra
HleBa 23 aBrycra ............ 22 ceHTs0ps
Becwt 23 ceHTSODPS ... ..... 22 okTs0ps
CkopruoH 23 OKTs0pA ......... 21 HOs10ps
Crpenert 22 HOSIOPS ............ 21 nexkabps
Koszepor 22 nekadps ............ 20 sHBap
Bopnonen 21 auBaps ............. 18 peBpans
PuiOb1 19 eBpans ............... 19 mapra.

DTu 1aThl yKa3bIBAIOT HA BXOJ COJIHIIA B Ipyrue 3Haku B 1916
rony.



M Osen ) Becwl

d Teneu, m CropnuoH

]I bansHeubl ,ﬂ Crpeney,

R Pax VSYJO/B Kosepor
Q Nles AN, Boponew

m) NleBa )€ Pbibebi

Puc. 46. Cumeonvroe obo3Hauernue 3Haxos 3o0uaka 14

He6ompmmMu yacTsiMu Bl y3HaeTe MOC/IeJOBATeIbHOCTh 3Ha-
KOB 30/IMaKa, KOTopasi UMeeT (PyHAAMEHTAJIbHOE 3HAYEHHUE B CT-
POJIOTMYECKON MPAKTHUKE.

YrtoObl JTydliie MOHATH MOPSIOK 3HAKOB 30/JMaKa, PEKOMEHTY-
€M UCMOJIb30BaTh CIIENUAIbHBIA CTUIIOK-HATIOMUHAHKE:

OB - TE - bJI1 - PA

JIEB - [IE — BEC — CKOP

CTPE - KO - BO/I - Pbl

Kasxaplii n3 qBeHaAaTH 3HAKOB 30/MaKa MPEeACTaBIIseT COO0M
rpy1iny OJIU3KO PACHONIOKEHHBIX 3BE3/], 3aKIIOUEHHBIX B TEOMET-
puueckyio ¢gopMy. B qpeBHOCTM 3HaKaM MPUITKACHIBATIA CUMBO-



JIMYECKUe M300paKeHUsI JKUBOTHBIX, JIIOAEH WM IIPEAMETOB, Ha
KOTOpbIe OHU HarmoMuHAIM. Kpome Toro, ¢ KakabiM CUMBOJIOM
CBSI3aHO CMMBOJIMYeCcKoe n3oopaxkenue (cMm. Puc. 4), 1 Mbl 1ipu-
3BIBAEM UMTATEJIS 3AIIOMHUTH 3TO.

MBI IPOIIOIKKM, HO YCBOMM TO, YTO MBI YK€ Y3HAJIU O 3HAKaX
301MaKa. DTU 3HAHUS TTO3BOJISIIOT HaM OoJiee BHUMATEJIbHO U3Y-
YHUTh UX B OyIyIIEM.



I'masa 2
IL1aneTs!

30AMaK — 3TO MyTh, 10 KOTOPOMY JIBHKYTCS BCE IJIAHETHI WIINA
3Be3/Ibl. Bee miaHeTsl MpoXoasT Yyepe3 ABEHA/AAaTh 3HAKOB 30/1U-
aKa OJIMH 3a IPyTMM, HO KaX bl CO CBOEU CKOPOCThIO. Bo3bMeM,
K IIpUMeEpY, HeOECHBIN MyTh COHIIA, KOTOPBIH B IPEBHOCTH CITy-
JKWJI OCHOBOM MHOTHX aJIJIETOPUUYECKUX UCTOPUI B MUDOIOTUU.

HaBaiiTe cHavaJjla B3IVISIHEM Ha MPOCTEWIIUE 3HAHUS acTpO-
HOMUHU, U TOJILKO B CJIEAYIOIIEH IJIaB€ Mbl IOJOMAEM K B3ITIALY
acTpoJIOroB Ha MH(MOPMAILIHIO, COOpaHHYIO (PU3UKAMHU-ACTPOHO-
MaMH.

IlepBoHauanbHas1 IJIAHETAPHAS HepPapXus

ActpoHOMY 5ICHO, 4TO COJHIIE — LIEHTP HAIllel CUCTEMBI (CM.
Puc. 6). Korna mbt ynansemcst ot CosHila, TUIaHeTsl OyayT Mpo-
XOJIUTh TIEPE] HAMU B CJIEAYIOILEM MOPSIKE:

1) Conniie

2) Mepkypuit

3) Benepa

4) 3emus ¢ JiyHOU

5. Mapc

6) Iosic acreporoB

7) IOnirep

8) CarypH



9) Ypan
10) Henrtyn
11) ITnyTon

Jlnst 6onee TpeOOBATETLHOTO YUEHUKA Mbl PEKOMEH/IyeM pa-
6ots Kammiina drnammapuoHa.

Puc. 5. Cucmema Konepnuka. Coanuye 8 uenmpe



JlaBaiiTe cOCTaBUM KPATKYIO XapaKTepUCTUKY Ha KaXkJIyl0 U3
TUIAHET.

CoJuHne

['naBa Bcemy, LIEeHTp Hallle MaJieHbKo BceeHHOM.

Comnrie no iuametpy B 108 pas 6omnbiiie 3emin. Macca 1 00b-
em CosHIa COOTHOCATCS MO TEM KeE IapaMeTpam.

Puc. 6. Cucmema Ilmonemes. 3emas 6 yenmpe



Korma 3emns m3o0pakaercs B Buae OyJaBOYHOHM TOJIOBKH,
CorHue pa3mepoM ¢ HeOosblIlyIo JbiHI0. CrieoBaTesibHO, HeBe-
positHyto Maccy CoHIIa MOXKHO YBUJIETh HEBOOPYKEHHBIM IJ1a-
3om. CoJHIle TPOXOOUT Yepe3 JIBEHAIIaTh 3HAKOB 30/IMaKa 3a
365 nHeu 1 3a KOpOTKUM poMeXyToK BpemenH (0,2564). Conn-
1€ POXOAMT Yepe3 3HaK MPUMEPHO 3a TPUILIATh 3EMHBIX THEH.
CorHile HAXOAUTCS B 3HAKE B TeUEHHE MecslIa, a Yepes Tofl BO3-
BpaliaeTcsi B UCXOHYIO TOUKY.

Mbl BUiMM, 4TO B KOHIIE IOJla COJHIE HEe BO3BpalllaeTcsl Ha-
MEPEHHO B UCXOJHYIO TOUKY, C KOTOPOM OHO HayaJlo CBOE MyTe-
IIECTBUE B MpOILIOM rony. Hanpumep, B 1eHb BECEHHETO paB-
HOZIEHCTBUS 21 MapTa COJHIIEe JOCTUTaeT HEMHOTO paHbIIle, YeM
B IPOLUIOM TOfly. DTO pe3yJbTaT NpelecCuy JIMHUIA paBHOIEH-
CTBUSI, O KOTOPBIX Mbl TOBOPWJIM B TIPEAbIIYIIIEH IJIaBe.

HaBaiite He Oynem 3a0bIBaTh, 4YTO 3eMJIs COBEPIIIAET BCE ITU
JBVKEHU s, HO MBI He Oy/IeM UCXOUTD U3 BU3YaJIbHOTO 3(hpeKTa,
yTOOB!I HAII HAOIIOAEHN S ObLINA SICHEL.

[ITonemen, momectuBHIMA 3€MJII0 B LEHTP KapThl Mupa
(puc. 6), Takxe ooHapyxwi1, uyto 21 mapra ConHile OyeT B Ha-
YaJIbHOU TOYKE BOCXOMSIIMX 3HAKOB 30/IUAKA, CEBEPHBIX 3HAKOB
or OBHa a0 Paka. B To Bpems COJHIE CYMTAIOCh CAaMOW CUJIb-
HOH CWJION B MUpE M KCTOUYHMKOM c4acThsi. Ho moka Mbl He Oy-
JIeM 3aHUMaTbCsl aCTPOJIOTHEN Kak TAKOBOM, a OCTAHOBUMCS Ha
ACTPOHOMMUHM.

Mepkypuii



W3 Bcex M3BeCTHHIX ITaHET MepKypuii HanOosee OJM30K K
Connity. MepKypuil OYTH BCET/IA «CIIPATaH» B COJTHEUHBIX JIy-
yax. ATy MJIaHETY PEKO MOKHO YBUAETh HEBOOPYKEHHBIM TIJ1a-
30M; 3TO camasi MaJIeHbKas U camas IIoTHas iaHeTa. Ero qua-
METP MEHbIIE MMOJIOBUHBI AUAMETPA 3EMJIH.

Benepa

Benepa — camas sipkasi 3Be3/1a Ha HeOe U OOrOHsIET OOJBIIINH-
CTBO caMbIX fIpKUX 3Be3[. MIHorna Benepa cBETUT Tak sIpKO, YTO
€€ MOXXHO YBUJIETh THEM.

Benepa npumepHoO TOro e 1uamerpa, 4ro 1 3emiis, Ho Bene-
pa MeHee 1u10THas1. [1aHeTa okpyskeHa 3eMHBIM CIOEM BO3/1yXa.

3emus

3emuist umeeT popmy cepsl, KOTOpasi CKUMAETCS MOJTI0CAMMU;
BpaIaeTcs ¢ 3amaa Ha BOCTOK M0 BOOOpakaeMoy 0cH. DTO Bpa-
IIEHKe onpenesseT cMeHy JHs 1 Houu. Kpome toro, 3emuist 00-
pamaercss BOKpyr CoJIHIIa M COBEpIIaeT MOJHBI 000poT 3a 365
IIHEW, TO €CTh 3a OOUH TOI.

Mepuanan — 310 BooOpakaeMasi JTMHUS, TepeceKaoas mo-
moca 3emiu. [nrnHa 3emHoro mepuanana cocrasisier 40 000 ku-
JometpoB. Paauyc 3emiu cocraBisier 6366 KujaoMeTpoB.

Tpu yeTBepTH 3eMHOW MOBEPXHOCTU TMOKPHITO BOMOU, UET-
BEPTh 36MHOI MOBEPXHOCTH HAXOIUTCS HA KOHTUHEHTaX. bob-
11asi YacTh 3eMJIM HAXOAUTCS B MOTYIIAPHUHU, TIOJIOCOM KOTOPOTO
ObL1 ObI [Tapyk.

Marepuku coCTOAT U3 PaBHUH, JOJIMH U rop. Camas BbICOKas
TOUKa Ha 3emuie, ropa dsepect (8840 meTpoB), HaxoauTcs B ['u-



Masasix. Ero BeicoTa cocTapisier HEeMHOTUM OOJiee OIHOU THICSY-
HOW paauyca 3emud. HepoBHas popma 3eMiIi HEMHOTO MEHEe
3aMETHA, YeM HEPOBHOCTH arebCMHOBON KOPKHU.

Camoe riry6okoe MecTo Ha 3emiie — okeaH (9 425 meTpoB).

Jlyna

JlyHa — cnyTHUK 3emuM, OHa BpallaeTcsi BOKPYr 3eMIld, a
3emuis Bpatiaercst BOKpyr ConHiia.

Panuyc JIynsl coctaBinsiet okoso 3/1 1 paguyca 3emiu, o0bem

1/50 o6wvema 3emuu. IlnotHocts Jlynst B 0,6 pasa Gosnbliie
rwiotHocTH 3emuy. [IpubnusutensHoe paccTosiHIEe OT 3eMITH /10
JIynbl — 60 3eMHbIX Jiyyeid. JIyHa fesaet nojHblii 060pOoT BOKPYT
3emun 3a 27 1/3 musa. 3a rox JlyHa coepinaer 13 moiaHbIX 000-
POTOB BOKPYT 3€MJIN.

Bornbliie Bcero cotHeuHoro ceera gocturaet JIyHsl, yem 3em-
JIN.

Ha Jlyne Het HU BOjibl, HU aTMOC(EpBHI.

Bmsiaue JlyHbl Ha 3emutio 3amedaTesibHO U POSIBIISIETCA J1Ba-
KJIbl B JIEHb B BUJIE SIBJICHUN MPUIMBOB U OTJIMBOB.

Mapc

DTa r1aHeTa, KoTopasi COCTaBJIsIET MOJIOBUHY JUaMeTpa 3eM-
JIM, OTVIMYAETCS APKO-KPACHBIM [IBETOM. Y Mapca iBa CIlyTHUKA:
do6oc u Jleiimoc. VIX OTKpbUT aMepUKaHCKUIA acTpOHOM B 1877
romgy. O6bem Mapca B cemMb pa3 MeHbllle o0bema 3emutu. [leHb
Ha Mapce nprMepHO TakoH ke, Kak Ha 3emJie.

Ilosic acreponioB

[Nepuon Bokpyr CosHIIa COCTAaBISET OT TPEX A0 BOCBMM JIET.



bein oTKpeITHL TIEpBbIE YeThipe actepouna: Llepepa, [lamnana,
FOnona n Becra. Ha cerognsimuumii nenp msBectHo 6onee 800
acTepOou/IOB.

IOnurep

Onurep — camas Gonbinas ranera B COMTHEYHOU cUCTeMe,
BTOpasi Mo sipKocTu nocyie Benepsl. [luameTp riaHeTsl COCTaBIs-
et 1/10 nuamerpa Conmunia u B 1 1 pa3 6osbliie nuamerpa 3emiiu;
[TnotHOCTH FONIMTEpPa HEMHOTO BBIILIE, YEM Y BOABI. DTOT TMTaHT
JieJIaeT OfIVH TMOJTHBIA 000POT BOKPYT cBoeit ocu 3a 10 yacoB um
MEHBIIIE.

FOnutep okpyxeH Bocemblo JyHamu. [lepBbie ueTbipe ObLIN
obHapy:kensl ['anuneem B 1610 rony, nsatast — bapuapnom B 1892
rofy, a mocjefaHue Tpu ObUIM OOHApykeHbl Mo (oTorpadusm
mexay 1904 u 1908 ropamu. BocbMon JBUKETCSA B HaIpaBlie-
HUU, POTUBOMOJIOKHOM OCTaIbHBIM CEMH.

Carypn

CarypH — BTOpas 1o BeJM4MHe riaHeTa rnocie fOnurepa, ero
arametp B 9 pas Gonbliie iuamerpa 3eMIlH, a IJIOTHOCTh HEMHO-
ro MeHbllle, YeM y Bofbl. CaTypH — camasi JierKas 1 IJ1aKasi ria-
HeTa.

OpnHa BaxHast oco6eHHOCTh onyaeT CaTypH OT Ipyrux Iiia-
HET: 3TO IIIMPOKOE U TOHKOE KOJIBIIO, PACMIONIOKEHHOE Ha HEKOTO-
POM PacCTOSIHUM OT TIJIAHETHI U OKPYKaloIlee ee; MIMPUHA KOJIblIa
IIPUMEPHO COOTBETCTBYET AUAMETPY IIaHeThl. B Xopormii Tese-
CKOIl MOKHO YBUJIETb, YTO KOJIBIO Pa3fieieHO, TaK CKa3aTh, Ha
JIBa KOJIbIIA, pa3JeJIeHHbIX TEMHBIM IPOCTpPaHCTBOM. briaronaps



ere 0oJIee MOIITHOMY TeJIECKOMY Mbl YBUIMM BHYTPEHHEe KOJIb-
110, Pa3[IEJIEHHOE Ha J1BA JPYTUX C TEMHOM IBIPOU MOCEPEIUHE.

B 1656 roay I'oiirenc oOHapyXul CyIIeCTBOBaHUE KOJIbIIA,
kotopoe ['amuieit Bnepsbie yBuen B 1610 roay. Ho Noiirenc ve
MOT OIpeaeuTh (hOpMY WU pa3Mep KOJblia.

B 1663 rogy Kaccuau oOHApyXuiI, YTO KOJIBIIO COCTOUT W3
JIBYX OT/IEJIbHBIX KOJIEIl.

VY CarypHa gecarb JiyH. JleBsaTast HaXOAUTCSA AJE€KO OT Iula-
HEThbl U JBUKETCSl B HAPABJIEHUH, TPOTUBOIOIOKHOM HAIPaB-
JICHUIO IBMKEHUSI TIJIAHETHI.

VYpan

Dra ruiaHera Obl1a OTKphITa ['eprieniem B 1781 rogy. Benu-
KUIA aCTPOHOM HCCIIE/IOBAJl 3Be3JHOe HEeOO B pailoHe CO3Be3-
st bausHenoB B moucKax ABOMHBIX 3Be3l. OH yBUEN 3BE3-
Iy Kpymou (popMbl, KOTOPYIO CHavyaJla IMpUHI 3a KoMmeTy. Ilo-
CJIe HECKOJIbKUX JIET U3yUEHUs1 IBUKEHU S 3TOM 3Be3/bl | epiuesib
OTIpeIesIII, 9To OOHApYKeHHAasl UM 3Be3/1a Obuia ruiaHeTor. O0b-
em Ypana B 70 pa3 GoJbliie, 4eM y 3eMIIH.

VYV VpanHa ecTb 4yeThipe CIyTHHKA, KOTOpPbIE ABMXKYTCS B Ha-
MIPABJIEHUIX, IPOTHUBOMOIOKHBIX IBUKEHUIO IUIaHEThI. [ epiuestb
OOHapyKWJI IBA CITyTHUKA MOJAJIbIIE OT IJIaHeThl B 1785 romy.
Cnenyromue Ba 6bi1 00HapykeHsl Jlaccenem B 1851 ropmy.

Henrtyn

HurameTp 3TOH IJIaHEeThl B YeThIpe pa3a Oosbllie JTuaMeTpa
3emum. HentyH Henb3s YBUIETH HEBOOPYKEHHBIM IJ1a30M. Y
Henrtyna ectb mapTHep, KOTOPbI JBUKETCS B MIPOTUBOIIOIOK-



HOM HamparjieHuHn. Momnojoii (ppaHIly3cKuil acTpoHOM YpOaH
7Kan Kose@ JleBepbe oTkpbul HentyH mytem pacuera Macchl, a
OTKpBITHE CaMOM IUIaHeTh B 1846 roy BhI3BaJIO CEHCAIIMIO KOC-
MHUYECKMX MacIITaboB.

Kparkas actpoHoOMuueckas nHGopMaIys 1o Kaxiou riaHe-
T€ MO3BOJISIET NIEPENTH K aCTPOJIOTUH.

MmI uccreyem 3HaYeHNe THEBHOTO WU HOYHOTO NPeObIBaHUS
IUIAHET, ACMIEKTHI MX NOIbEMA U MAJIEHU 1, UX TIOJIOKUTENILHOE I10-
JIOKEHUE 10 OTHOIIEHUIO K IPYyTUM IIaHeTaM. MBI Tak ke J0110J1-
HHMM 5TH 3HaHUA WH(OpMaIel 00 NCTUHHOW MPUPOJE TIJIaHET,
pyKoBOACTBYsACh KHUToM beproiina «Cet Erumnrax.

MbI BUJMM, YTO aCTPOHOMOB BOJIHYET TOJIBKO BHEIIIHEe HeOO.
Brpl n3yvaete anatomuio HeOa. ACTPOJIOTH, C JPYrOMl CTOPOHBI,
IBITAIOTCSA ONUCATh BHYTPEHHEE YCTPOWCTBO KaXIOM IUIAHETHI,
ee JIpy3el U BparoB, €€ pacroOKEHUE, TOUKY €€ CUJIbl U TOUKY,
B KOTOPOW OHA TepsieT 3Ty cuity; V3yuan ¢utocoduio u ncuxo-
JIOTHIO TUIAHET.

ACTpOJIOTH TaK:Xe OIpeAeTIeHHBIM 00pa30M OMUCHIBAIOT MPHU-
POy KaXJOro 3HaKa 30[1MaKa, €ro OTHOLIEHHUS C IIJIAHETAMHU.

Korzna poauncst KoponeBckuil peOeHOK, PUIBOPHBIE aCTpoO-
JIOTY TILATEJIBHO UCCIIEA0BAIIM TOJIOKEHUE KakK/IOW IJIAaHETHl B
KaKJIOM 3HAKe 30[JMaKa BO BpeMs POKIeHH. Tak acTpoJIOru co-
CTaBWJIM TOPOCKOIT OyAyILIEro MOHapXa U pacCYMTANIU CUITY U CJia-
00CTb KAk 10 IJIAHETHI U PEAKLIMIO 3HAKOB U ONpe/IeIeHHbIX CO-
3BE3]MI1 Ha ITU IUIAaHEThl. ACTPOHOMBI, 03a00UYEHHbIE MPEACKa-
3aHUAMM aCTPOJIOTOB, JyMasu, 4To OHM Meutareau. C gpyrou



CTOPOHBI, ACTPOJIOTH, KOTOPbIE CHUCXOIAT 10 MPUKJIAJHON Hay-
KU ¥ CMOTPSIT Ha aCTPOHOMMUIO, PACCMATPUBAIA ACTPOHOMOB Kak
YEepHBIX JIOIIAIe U MUPSIH UCKYCCTBA.

Hama nienb — Hay4uTh ynTatesisi IOHUMATh COBPEMEHHBIX U
JPEBHUX aCTPOJIOTOB.

Ho ectb 1Ba BakHBIX MOMEHTA. BO-11epBbIX, CKOJIBKO IJIAHET
HYKHO U3YUHUTh, YTOOBI MOHATH acTposioruio? JIpeBHue acTposo-
I'¥ UCTIOJIb30BaJIA TOJIBKO ceMb TutaHeT: CarypH, IOmurep, Mapc,
Connue, Benepy, Mepkypuii u JIyny.

CoBpeMeHHbIE aCTPOJIOTH, BUIUMO, MBITASICh JAEUCTBOBATH C
Hay4YHOU TOYKM 3peHus, nooaBum Ypan u HenryH. C Moelt To4-
KM 3peHHs, 3TO OoJbInas omuoka. Ecm Mbl XOTUM paccuuTaTth
BJIMSTHUE KaXIOTO JTBUKYIIErocss HEOECHOTrO Teja, Mbl JIOJIKHBI
TaK:Xe JI00aBUTH MOSIC acTepouioB Mexay Mapcom u FOmmrepom
B CITMCOK IUIAHET. ACTPOJIOTUSI CTAHET TaKOM BEJIMKOW HAyKOW,
YTO COCTaBUTh TOPOCKON OyAeT (pr3MUecKd HeBO3MOXHO. Kpo-
Me TOTr0, CJIEAYeT YUUTHIBATh BIMSHUE HEKOTOPHIX KOMET.

JpeBHre nemum HeOECHYIO TIOCKOCTh HA 7 30H BIIMSHUS U
BKJTIOYAJTH B ce0s1 Bce Onmkaiiinue HeOecHble Tesia. [1oaToMy Mbl
MoOxeM oTHecTd YpaH u HentyH k 30He CarypHa, a acTepou/ibl —
k 30He Onurepa. Ho Bipens Mbl He OyaeM paccMaTrpuBath YpaH
u Henryn.

YroObl UMeTh YeTKOe TMpe/ICTaBIeHrue 00 acTPOJIOTUH, MbI
JIOJDKHBI HayaTh ¢ ajipaBuTa y MajeHbKUX JeTeil. Yurtatesno cie-
JyeT YCBOUTbH CJIEyIOIlIee:

CA -OIT-MA - CO -BE - ME - J1Y



Bot nopsiiok miaHeT, MpuHSTHIA acTPOJIOraMu COTJIACHO CH-
creme IItonemes:

CATYPH - IOITUTEP — MAPC - COJIHLIE — BEHEPA
MEPKYPUI — JIVYHA.

[epBbiii IIar — 3alMOMHUATH TIOPSIIOK TITAHET, YTOOBI TTOHSATH
ACTPOJIOTUYECKHE BBIYHUCIICHHUS.

YV Kax/10i1 TJTaHETHI €CTh CBOM YHUKAJIBHBIN XapakTep, JoOu-
MO€ MECTO Ha HeOe W «JIOM», & TAK)KE «APY3bsi» U «BPark» 1Mo
CpaBHEHUIO C IPyrvMH ryiaHeTamu. Kak u mobast npyrasi, riaHe-
Ta MOXeET OBITh XOPOIIIEi, KOT/Ia OHa BCTPEYaeT APyra, ¥ TUIOXOH,
KOTIJa OHA BCTPEYaeT Bpara (310 Ha3bIBaeTCs ACTIEKTaMU IJIAHET).
Kpome Toro, mjaHera MeHsIeT CBO€ HACTPOEHHE B 3aBUCUMOCTH
OT TOrO, HACKOJIBKO JIAJIEKO HAXOMSTCS JAPYy3bs U Bparu.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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