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BBeneHue

ITa KHHUTA ITOCBSAIEHA ACTPOHOMMUH, A 3TO
3HAYHT, YTO OHA PACCKA3BIBACT O 3BE3[HOM
Hebe, KAKUM €0 BUJIMM MbI 1 BUEJI JIIOU
nanekoro nponuioro, o Connne u Jlyne,
IUTAaHEeTaX U JAJEKUX CBETIIAX. 3BE3HOE
He6O — 5TO BUAMMASA HAMU YacTh Bceen-
HOM, TJie HaXO[UTCsI HaIllA TJTAHEeTHAS CHUCTe-
ma BMecte ¢ CosmHieM u 3emteid. Mbl paccka-
’KEM BaM, UTO IPECTABIISET COOOI 3Be3/1a [0
nmenn CoJTHIIe, Y3HAETE BBI M O IPYTHX 3BE3-
Jlax 1 0 TOM, Kakoe mecto CotHeuHas Crc-
TeMa 3aHuMaeT B Haiel [anaktuke — Mireu-
HoM IlyTH, a Tak:ke O MHOXKECTBE JIPYrUX
raJlakTUK.

C IpeBHEHITNX BPEMEH YIEHBIC-ACTPOHOMBI
CTpeMATCS 6oIbIINe y3HATh 0 3eme u Jlyne,
o Counue n ranerax COMHEYHON cuUcTe-
MbI, O KOMeTax U JajJieKux 3Be3pax. OHu
COBEPHIEHCTBYIOT TE€JECKOIDI, MOCHLIAIOT
B KOCMOC MCCJIeJ0BaTENbCKUE aIlllapaThl,
a Bceslennas npenojHOCUT UM BCE HOBbIE
3aragku. ACTpOHOMUS — JMHAMUYHO Pa3BU-
BAIOIIAsACS HAYKa, TI€ KKbIA HOBBINI J€Hb
MOKET IPUHECTU MOUCTUHE MHPOBOE OT-
kpbITHe. O6 MCTOPHN ACTPOHOMHH C JPEB-
HEMUIINX BPEMEH JI0 HAIINX JHEH PACCKAXKET
OJIHA U3 VIAB HaIllell SHITUKJIOIIE I,
3Be3nHOE HE6O — yacTh Npupoasl. M xoTs
celiyac GOJIBITMHCTBO JIOJEN MaJIO CBA3aHO
C IPUPOJIOH, Bps/L I HANJIETCA YENOBEK,
KOTOPBII HE CMOXKET OTIHUIUTD Iy0 OT Ge-
PE3bI WIM POMAIIKY OT JIOTHKA. A BOT 3Ha-
KOMCTBO C CO3BE3JUAMHU Y MHOTUX 3€MJISIH
orpannuuBaeTrcsa boabmoit Measeauneii.
3akJouYnTe bHAs I7IaBa Halllel SHITUKJIO-
e N OCBAIeHa HabII0 1€ HUIO 3BE3THO-
ro He6a, OHA HAYYUT BaC PaClO3HABATH
CO3BE3/IUS.

KapTuna 38€3/HOI HOUHN JIOCTYIIHA KaKJ[0-
MY, HO IIO-HACTOSAIIEMY YBUJHUT €€ TOJBKO
TOT, KTO 3HaeT co3Be3ust. Co3Be3aust — aj-
¢aBuT 3Be3gHOI KHUrH. OHA OTKPBITA
BCEM, HO FOpPa3/[0 60JIbIIIE CKAKET TOMY, KTO
CYMEET MPOYECTh €€, YBUJETh B HGecrops-
JIOYHOU POCCHINU 3BE€3/[ MNCbMEHA, OCTAB-
JIEHHbIE JJAJIEKUMU IIPEJIKaMi. DTO BeTKas
KHUTA, B KOTOPOU 3alMcaHbl IpeJcTaBie-
HIS IIEPBOOBITHBIX JIIOJIel 0 HeGe 1 Gotee
rto3HuEe MU(BI 0 HeM. JI106ysch HE60M, MBI
oInymaeM OJU30CTh K MTOKOJEHUSIM, KOTO-
PphIe XXIJIN IO HAC U BUJACJIN HaJ CO6OI Te
JK€ Y30pbl 3B€3/], KOTOPbIE IPAKTUYECKU HE
U3MEHWINCH CO BPEMEH 3apPO’KJ€HUs Ha-
en IUBUIN3AIN.



HTO USYYHAET
ACTPOHOMMUA




Yro m3ydyaeT acCTpOHOMUSA

Hayka o 3Be3pax

AcTtpoHOMUSA OYKBAJbHO 3HAUUT «HAyKa O 3BE3JAX»
(OT rped. «actep» — «3Be3Ja» U «<HOMOC» — «3aKOH»).
Omna nsyyaeTr cTpoeHHUe, pa3BUTHE, IIPOUCXOXK/ECHHE,
JABIKEHUE KOCMUYECKUX TeJl U UX CUCTEM, HUCCAEyeT
BCIO Beestennylo. 9ta ipeBHsAs HayKa BO3HUKJIA HECKOJIb-
KO TBICSTYEIE€TUI Ha3a: OHA Hy)KHa ObLIA U JJI U3MeEpe-
HUs BPEMEHU, U JUIS ONIPEJIeJIeHU ITyTU Ha Cylle U Ha
Mope, U JUIS IpeICKAa3aHNs CE30HHBIX SIBJI€HUN (T0XKIEH,
3aCyX, CHETOIaI0B ). ACTPOHOMUYECKIMU 3HAHUSIMU IOJTb-
30BIHCH U KPELbI — CIYKUTEIH JPEBHUX OOTOB.

ABuxeHue HeOGecHoW chepbl

Jlronu rasuo 3ameTuin, uro CotHIle U 3Be3-
Jel B HeGe nBrokyTcsa. Ha camom gene mx
BHJIIMOE TIEPEMEIIECHIE CBA3AHO C J{BUKE-
HUeM camoit 3emuin. Beab, Hanpumep, B 110~
€3J1€ JIETKO MOKHO IIPEICTABUTD, UTO KYyIIE
HETOJIBIKHO, @ TaM, 32 OKHOM, GETyT OIS,
JOMUKH U iepesiecku. Bee 3aBucHT ot T04-
K1 3peHus. Ecam cMoTpeTs Ha BEPTSIIYIOCs
3eMJII0 €O CTOPOHBI, TO MOCKBa, HanTpuMep,
HECETCSI CO CKOPOCThIO 0Koo 900 kM /4.
Ho MbI 3TOrO HE 3aMedaeM, MOTOMY YTO
MYHMCS BMecTe ¢ Heil. MbI roBopuM: «Cour-
HIlE B30IILIO», KOTJId HA CAMOM JleJie 3eMIst
MTOBEPHYJIACh HAaBCTpedy ero tydam. Ho 3em-
JIST HE TOJIBKO BPAIaeTcst BOKPYT CBOEH OCH

C ICPpUOAOM B OZJHU CYTKH — 34 I'0O/f OHA €1I1C

Cymounwie dyeu ceemun
6 0KONONOAAPHOU
obnacmu. Tax
evlenadenu ol

«nymu» 36e30 O Heby,
ecau 0vL ceemuna
Ppomozpaguposaru

€ 60ABULOU 85L0EPIUCK 0L
(24 waca). Yem oarvue
36e30a om nostoca,
mem 6oavueyro 0yzy

ona onucvieaem,

meMm samemnee ee
nepemewenus no nedy

36300t 08uaicymes, no 1eby npomus wacogot

cmpenxu, coseputas noAnvLLL 060pom 3a cymxu.
Jvwws Torspnas 3sesda, ommewarouas oco mupa,
ocmaemcs, nenoosuUICHoT

ooxoaut Couanne. A camo CosHIIE J1€TUT
Cpesar 3Be3[, OT 3TOTO KapTHHA 3BE3THOTO
Heba co BpeMeHeM MeHsIeTCs (ITPaB/a, 3Be3-
JIBI-COCEJTU TAK TAJIEKO, YTO HA TPOTSKCHIH
BCEH MCTOPHUU YEJIOBEYECTBA STU U3MEHE-
HUS TIOYTH HE3AMETHBI, ¥ OJICTHIC B IKYPBI
OXOTHUKM Ha MAMOHTOB BUEJIN HaJ COOOM
IIOYTH TAKOE JKe HeGO, KaK U MBbI).

MHOTO0 BEKOB Ha3a1 IPEBHIE UHANNAIIBI CIH-
TAJIM, 9TO 3eMJIsI HAXOJUTCS B IIEHTPE TBEP-
Joi ceprl. CHavama B IEPBOOBITHBIX BO-
JlaxX IUTABaJIO METAUTNYECKOE S0, TIOTOM
B HEM 3apogwicsa 6or-Teoper; bpaxma. On
CO3/1aJI BHYTPH SIHIa IZIOCKYIO KPYIIyIo 3eM-
JI0, a cKkopayma ctana He6om. IToxoxue
MUQBI OBITH Y APEBHUX IEPCOB U TPEKOB.
ITU CKa30YHBIE ITPEICTABICHIS OKa3aIVCh
IIPEKPaCcHON MaTEMAaTUYECKOH MOJEIBIO
Juisg acTpoHOMOB. CyTouHOE BpaleHue 3em-
JIX OYEHb YIOOHO NPEACTABUTH KAK JBILKE-
HIE BOOOpaKkaeMoil Heb6eCHOI cepsbl.

3Be3aHble KOOpAUHATbI

Ha ne6ecHoii chepe MOKHO, Kak Ha TI00Y-
ce, IPOBECTH CHCTEMY KOOPJUHAT, ITOXO-
JKUX Ha reorpacpudeckue. Tam, rne Hebec-
HyIO cepy IepeceKaeT 3eMHast OCh (BOOOPa-
’kaeMasi JJMHUsS, BOKPYT KOTOPOH U Bpama-
€TCs IUTAHETA), HAXOAATCS IOJII0Ca MUpa —
Cesepupblii u I0xubIH. OHU PacIONOKEHbI
TouHo HaJ| CeBepHbIM 1 IOXKHBIM MOMIOCA-
MU 3eMJIM; BOT TIOYEMY TaK MOJE3HO YMETh



HaxoauTbh CeBepHBIN IIOJIOC MUpPA, KOTO-
Pl IeXHUT Heraneko oT IlonsapHoit 3Be3 b
Ha KOHYUKe XBocTa Mastort MeaBeauipl: OH
3aJjaeT HaIpasJcHHE Ha ceBep. sKureram
IOxHOTO MosTymapus nosessno Menbie: KO-
HBIN ITOJIIOC HE OTMEYEH 3BE3/0M.

EcTb Ha He6Ge 1 HeGeCHBIH 3KBaTOP, OH IPO-
XOJIUT Ha PABHOM PACCTOSTHUN MEXK/IY ITOJIIO-
CaMU U JICKUT HaJ[ 3€MHBIM SKBATOPOM, JICJIST
He60 Ha CeBepHoe u OxHOE HebecHbIe TTo-
aymapusi. EcTe u cBou napauiesnu, HaJ| 3eM-
HBIMU ITAPALIEIAMU, ¥ MEPUIUAHDI, KOTO-
pbl€, €CTECTBEHHO, He CTOSAT HEIIOJBIKHO
HAJl 3¢MHBIMU, A BPAIAIOTCs, AeJas OJUH
0GOPOT B CYyTKU. BOT TOJIBKO IPHUBBIYHBIE
IIUPOTA U {OJTOTA B ACTPOHOMUU HE IPU-
SKUJTAICH: IOJITOTY HEGECHBIX OO'bEKTOB IPH-
HATO 0603HAYATH OYKBOM «ab(a» M Ha3bI-
BATh IPSIMBIM BOCXOXK/JEHUEM, A IIUPOTY
0603HAYATDh OYKBOI «JI€JIbTa» U HA3BIBATH
cxnonenueM. CKIOHEHNE OTCUUTBLIBAIOT OT

9KBATOPA, a IIPSIMOE BOCXOK/JICHNE — OT TOYKM

Crewenue Cesepriozo noatoca mupa 6 pesysvmame
npeyeccuu

BECEHHETO PaBHOAECHCTBUA (cM. c. 12-13).
C OMOIIBIO 3TOU CUCTEMbI KOOPJIUHAT
MOJKHO OIIPEAEIUTb «aJPec» TOOOH 3Be3/1bl
B 0601 TOuKe HeGecHOIt cpeprl. He Hy:kHO
TOJIBKO 3a0bIBATD O TOM, 4TO chepa 3Ta — BO-
obpakaeMast, 4TO TO MOJIEJIb, UCIIOJIb3yeMast
HUCKJTIOYUTEJIBHO IS yI0OCTBA HAGIIO/NE-
HUM 1 HEKOTOPBIX PACUETOB.

Mpeueccus

OHAKO, KaK BBISICHUJIOCH, CAMa TOUKA BECEH-
HETO PABHOJECHCTBHS, KOTOPYIO ACTPOHOMBI
B3:5UIM 32 OCHOBY IIPH OIPEIEICHUN 3BE3]-
HBIX KOOP/IFHAT, He HEIIO/BIDKHA: OHA OYeHb
MEJIEHHO, HO BCE-TAKU CMENIAETCHA C BOC-
TOKA Ha 3aIaJ U JieJIAeT MOJHBIA 060POT
BOKPYT 3KJIANTHKH (€Ie OHOI BOOOpaska-
eMoI1 TMHNN HeGeCHOI cepsl, cM. ¢. 8-9)
npumepso 3a 26 000 set!

OOGHApYKUI 9TO SABJICHHE, IOJTyIUBIIee HA-
3BAHUE «IIPEIEeCCUsi», JPEBHErPeIeCKUil
actporoM I'mnmapx. IIpeneccus csizana
C T€M, 94TO caMa OCb, BOKPYI KOTOPOI1 Bpa-
maercs 3eMis, HEIIOCTOSIHHA: OHA TOXE
MEJUICHHO IIepeMeI[aeTcsi, OIUCHIBAS BO-
0GpakaeMblil KOHYC.

Heuro mmoxoskee MIPOUCXOAUT, €CJIN MBI 32-
IIYCTUM JEeTCKYIO UTPYIIKY — BOJIYOK MJIH
I0JTy: Py4Ka I0JIbI OYAET OIUCBIBATD B BO3JY-
xe BooOpaxaeMblil KoHyc. ITockoabky
BCJIEJICTBHE IIPEIECCUN JBIDKETCS 3eMHAs
OCb, CMEMIAIOTCS U [ToJoca Mupa. B Hamy
s110xy CeBepHBI MOJIIOC IIOYTH COBIIAACT
¢ IlonsapHoii 3B€3/1011, HO MIOCMOTPUTE HA
PUCYHKE CJIeBa, KaK OH IepeMeIaIcs 110
HebGecHoI cdepe B Teuenue 26 000 yer!

JInHHA IPAMOTO
BOCXOKJIECHHUA

Onpedenenue
K0opouHam 36e30
na nebecroil chepe

Cxema npeyeccuu:

3eman epawaemcs,
KAK 60AM0K



Yro m3ydyaeT acCTpOHOMUSA

Adopora ConHuya
M MJ1aHeT

CoJtHIIe MOXHO YBUIETh B Pa3HBIX y4aCTKAX HeGA: yTPOM
OHO BCTAET HA BOCTOKE, BEYEPOM CAAUTCS HA 3AIALC;
JIETOM IIOJJHUMAETCS BBICOKO HaJl 3eMJIEN, 3UMOM CTOUT
HHU3KO; B [OJIJICHb ObIBAET B 3eHUTE (CaMOU BBICOKOM
TOYKE), B OCTAIbHOE BpeMs — HinKe. Bece Touku Hebec-
HOM cepsbl, B KOTOPBIX B pa3HOE BpPeMs JHS U roja
MOXXHO OOHAPYXUTb HAIlle CBETUJIO, CKJIAJBIBAIOTCS
B OOJIBIIION KPYT — SKJIUINTHUKY.

«Monoca satMmeHun»

SKIUNTHUKON ACTPOHOMBI Ha3bIBAIOT OOJIb-
IO KPyT He6ECHOI cephl, IO KOTOPOMY
MIPOMCXOJUT BUIUMOE TOANIHOE JIBIKCHIEC
Counna. Hazpanue 3T0 MOXKHO IepeBecTU
KaK «II0JIOCA 3aTMEHUMN», U CBI3aHO OHO
C 06CTOATENBCTBOM, KOTOPOE 3BE3/[0YCTHI
MTOJMETIJIN €Ile B IIy6OKOI APEBHOCTH,
HAGJIIOIAast COTHEYHBIE U JIYyHHBIC 3aTMEHUS
(MOMEHTBI, KOT/[a 3€MHOMY Ha0JII0[aTEeTIO
Counnne wim JlyHa yaCTUIHO WU IOJTHO-
CTBIO IIEPECTAIOT OBITh BUAMMBIMU, COJTH-
II€ — ITOTOMY YTO ITEPEKPBIBACTCS JYHHBIM
JauckoM, JIyHa — IoToMy 9TO 3aKpBIBAETCS
TeHbio 3emin). Tak BOT, 3aTMEHUS IIPOWC-
XOJIAAT JINITB TOTAQ, Korxa JlyHa moxxoant
K TOYKAM IIePECEUYCHIS CBOCH OPOUTHI C HK-
JIUIITUKOMU.

AKNIUNTUKaA n HebGeCHbIN
3KBaTOp

I1ocKOCTh 3KIUIITUKU HAKJIOHEHA 110 OT-
HOIIIEHUIO K INIOCKOCTU HEGECHOTO 9KBATO-
pa oz yrom 23°27'8" (To ectb 23 rpaayca
27 MUHYT 8 CEKYH/l — MUHYTOH B aCTPOHO-

1 -
MUH, KaK U B TeOrpayu, Ha3bIBAIOT /, TPa

ayca, a CCKYHI[Oﬁ — 1/60 MI/IHyTbI). droT yroa Cmapunnas xapma
HAKJIOHA CBA3aH C 0COOEHHOCTBIO ITEPE/IBU- 36€30M020 Neba
JKEHUS 3eMJIU IO OPOUTE: IEJI0 B TOM, UTO € HAPUCOBANHBIMU
OChb BpameHus 3eMIu He CTPOTO IepIieH- Puzypamu co36e30utl

JVIKYJISTpHA ILIOCKOCTH €€ OKOJIOCOJTHETHOM
OpOUTHI, 2 HAKJIOHEHA IO OTHOIIEHUIO
K Hell Ha Te camble 23°27'8". (Kcraru, nso-

OGpaskas 3TOT HAKJIOH, BCE IOOYCHI — MOJIe-
JIM 3eMHOTO IlIapa — TOXe HAKJIOHEHBI He-
MHOKKO B CTOPOHY.)

DKINITHUKA, TTOA0GHO 3KBATOPY, TOXKE JJEJIUT
HebecHyIo cepy Ha JIBe IIOJIOBUHBI, 1 y Hee
ectb cBou nosoca; CeBepHBINA MOJIIOC
SKJIHUIITUKU HAXOAUTCSA B co3Be3quu Jlpa-
koH B 23°27'8"" or CeBepHOro moiuioca
Mupa. ITI0CKOCTh SKIUNTUKH CIYKUAT
OCHOBHOH IUIOCKOCTBIO B 9KIHIITHYIECKON
cucreMe HeGEeCHBIX KOOPAMHAT, KOTOpas
MHOT/IA HICIIOJIb3YETCS B ACTPOHOMUHY HAPSI-
Jy C 9KBATOPUATIBHON: B 3TOM CJIydae pac-
CTOSIHUSL OTCUYUTBIBAIOTCSA OT KJIUITUKH,
a He OT HeGECHOTO 3KBATOPA.

3oamnak

O61acTh SKJINNTHKA MIPUBJIEKATa 0coboe
BHUMAaHME JIPEBHUX acTPOHOMOB. OHU Ha-
6JII0/1aTY 32 HEM HE TOJIBKO JHEM, HO U HO-
YbIO, KOTJ[Aa Ha HEGOCBO/IE MOSIBIISIIIVICEH 3BE3-
JIbI 1 CO3BE3/IUSI — TPYIIIBI OIM3KHUX 3BE3/,
CKJIa/IbIBAIOIIHECS B 3AIIOMUHAIOMMECS pU-



cynku. EcrecTsBeHHO, Te co3Be3/ius, KOTO-
pBl€ C HACTYIUIEHMEM HOYU BCTYIAJIM HA
JqueBHYyIo gopory CosHIa, Ka3aluch acTpo-
HOMaM OCOOEHHO BAKHBIMU U 3HAUUTEb-
HpIMU. JIpeBHUE mOTaraau, 4To 3TU CKOII-
JIEHUS 3Be3Jl CBSA3aHbI CO CBETUJIOM KaKOM-
TO 0Cco60Ii cBA3bI0. HeyruBuTeapbHO, ITO
HMEHHO B O0JIACTU SKJIUIITUKA HAXOJATCS
JipeBHeNINE U3 U3BECTHBIX YEJIOBEYECTBY
co3Be3uil. BoibIMHCTBO 3TUX CO3BE3 AU
IIpe/ICTaBIsAET 0O6pa3bl 3Bepeil (mo-rpeve-
CKU «KHBOTHOE» — «300H» ), TTIO3TOMY BCS
30HA (KCTaTH, «30HA» IMEPEBOJUTCA KaK

«HOHC») SKJIMIITUKU ITOJY9NJIa HA3BAHHC
30/IMaKa — «3BE€PHUHOIO ITOACa». Z[peBHeﬁ-

3oduax. Pucynox us pyxonucnoit xnueu

e 30uaKkaabHbIe CO3BE3 U ObIIU BbIe-
JIEHBI e1re B BaBrutone, mepBoHavaIbHO UX
HACUYUTBLIBAIN 18, HO ITOCTEIIEHHO UX YU CJIO
COKPaTIJIOCH JIO cOBpeMeHHOoro — 12: OseHn,
Tenen, bansuens, Jles, Pak, Jlesa, Becsr,
Cxopnuon, Crpenen, Kozepor, Bojoseii,
PpI66bI1. JI711 HBIHENTHUX ACTPOHOMOB OHU
MaJIO YeM OTIIYAIOTCS OT IPOUHX 76 (Bcero
HAa COBPEMEHHOW KapTe 3BE3JHOTO Heba
88 co3Be3nii), HO B UCTOPHUU KYJIBTYPhI IM
JIOBEJIOCH CBITPATh OTPOMHYIO POJIb: C IPEB-
HEHIINX BPEMEH YEJ0BEYECTBO BEPUIIO,
YTO BCE OHU CITOCOOHBI ITI0-Pa3HOMY BIHUATH
Ha >KU3HbD JIOJEH.

Ha nueBHOM HeGe 3Be3)] HE BUJIHO, HO OHU
TaM ecThb, 1 COJIHIIE COBEPITAaeT CBOI CyTOY-
HBII IIyTh BMecTe ¢ HuMH. C KaKuM cOo3Be3-

jqueM aprkercs CoJHIle, BUAHO IO JIBYM
COCEJTHUM CO3BE3/JUAM: IO MPEIBIAYIIEMY,
KOTOpOE BCTAET MPSIMO IepPeJi PAaCCBETOM,
U IO CJIE/IYIONEeMy, KOTOPOe HaXOAUTCS Ha
ropusoHTe rocsie 3akara. Hanpuwmep, ecm
Ha yTpeHHeH 3ape BujeH Jles, a Ha Beuep-
Helt JleBa, To CoMHIIE HAXOMUTCSI MEXKIY
HIMHJ B co3pe3nnu Pak. /IpeBH1Ee acTpoHO-
MBI yCTaHOBMIH, 4TO COJTHIIE, IBUTASICH TTO
noscy u3 12 cossesauii, IPOBOJUT B KakK-
JIOM 13 HUX OKOJIO MECSIIA.

Ho uro o3nauaror ciioBa «CorHIle HAXOIUT-
Ccs B TAKOM-TO co3Be3aun»? Beab CouHie
HOSBJISIETCS Ha HebGe JHEM, a 3BE3/bI — HO-
yp10. Ho BOT ecyi Ob1 COTHEUHBIN CBET He
3aTMEBAJI JJIsI HAC HA JHEBHOM Hebe 3Be3 b,
MbI Buzean 661 CotHIle — caMyio GJIH3KYIO
K HaM 3Be3/Ty — Ha (poHe ojHoro us 12 3o/u-
AKAJIBHBIX CO3BE3IMI, COCTOANUX U3 yia-
JeHHBIX 3Be3/. To cospesnme, koTopoe 3a-
TMEBAIOT COJHEYHBIC JYUH, U OKAXKETCS
«OTIPEJIENIAIONUM>» JUIS JAHHOTO TIEPUOJA.
OJIHaKO PacCMOTPETH €To 3BE3/bI Ha Hebe
MOKHO OYJIET He CKOpO — depes IOJro/a,
KOT/[a COJIHIIE OKQKETCS B IIPOTHBOIIOIOK-
HOM 30/i1aKaJIbHOM CO3Be3uu. B mrockoc-
TU SKJIUIITUKN U B ITOSICE 30/I1aKa HaOIIoa-
I0TCS ¥ repeMemeHus naTu mwranet Coir-
HEYHOW CHCTEMBI, 3aMETHBIX HEBOOPYKEH-
HBIM IM1a30M, — Mepkypus, Benepsr, Mapca,
IOnurepa u Carypna.

Tosc sxaunmuxu

€O CXEMAMUMECKUMU
Puaypamu
300UAKANBHDLX
€036€30U1l
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«BeTpeHasi ,o4Yb aCTPOHOMUMNY

HMMeHHO Tak MYTINBO HA3bIBAJIN ACTPOJIO-
THIO — YYEHHE O IMPEACKa3aHUH OYIyIIero
Ha OCHOBE HAOJIIOJEHUN 32 KOCMUYECKUMU

Acmponoe,
YEMBLOUBUUCH
OMAKPLIMUTL, COCAANNDLX
acmporomamu, peem

TeJaMUu. ACTPOJIOrus, B OTJINYUE OT aCTPO- eopockon.
HOMMWU, HE IIPOCTO Ha0OII0/1aJ1a 32 3BE3/aMU, Ipasiopa XVIII 6.
a YCTaHABJIMBAJIA UX BIUSHUE Ha JKU3HB JIO-

Jeit (Tak, BO BCIKOM CJIydae, YTBEPIKIAIN

acTpoJsIorH). 3aponIack oHa B Basruronmm:

Ha0OJII0asd 324 COJTHEUYHBIMU U o T —
JIyHHBIMU 3ATMEHHAMH, aCTPO- i - 7S ?:, 7

soru Mexaypedns MBITAIACh | d{ o g‘l" 1::%5'“&
NPE/ICKA3bIBATH COOBITUS TOCY- | i ""-,_s;;'a,-, : ' 2%
JApCTBEHHOTO MACIITAa0a: HEJO-  (f| 42 . e

PO M ypoKali, Cyllb X1 HABOJHE- &iﬁ?};;ﬁ{a

Hue, GiarojgeHcTBue Hapojaa || % e

U IPUXOJI CTPAITHBIX O0TE3HET. =2 =

Jlanbueiimee passuTHe acTpo- 4 < il & %

Jiloruu cBsizaHo ¢ Ipenueii. 3xecnb R

B €€ OCHOBY JIETJIO YICHIE O «BCE-
MHUPHOI CUMIIATHN» — B3aHMO-
BJIUSTHUU BCEX CUJI U siBIeHUi. [peueckne
ACTPOJIOTH NTPEACKA3BIBAIN CYABOBI HE TOJb-
KO TOCYZIapCTB, HO W OTHEIbHBIX JIOJECH.
IIpu 5TOM OHI YUUTBIBATH, B KAKOM CO3BE3-
Juu mpe6brBao CoJtHIle B MOMEHT POKJe-
HUS 9€JI0BEKA, KaK PacloIaralich B 3TOT
MM IUTAaHETHI (ObLIN BaKHBI HE TOJBKO ILIa-
HETBI, HAXOAAIMNECST B OJHOM CO3BE3AUU
c CosHIIEM, HO U COCERHUE, ITPOTUBOIIO-
JIOKHBIE U T. 11.). ACTPOJIOTH pa3paboTaIn

Tax gvieasnden
CMAPUHNBL 20DOCKON

Ha cmapunnot
2pasiope usobpasicen
acmponoe,
paccxasvisarouu
nocemumento

0 BAUAHUU Ha €20 CYObOY
nebecnvix men

CJIOKHYIO CUCTEMY KJIaCCI/I(I)I/IKaI_[I/II/I CO3BE3-
II[I/II‘/JI u wianet. OHu IIOoAC/ININ UX HAa CYXHC

U BJIa)KHBIE, HA My »KCKHE U KEHCKHE, CBA3a-
JIV C YETBIPHMS «IIEPBO3JIEMEHTAMU>» (BO3-
JIYXOM, BOJIOH, 3eMJICHl 1 OTHEM), C METaJ-
JIaMU, [IBETAMU U T. II.

Y10 Takoe ropockon

I'taBHOE jMeTHINE acTPOIOTUNA — TOPOCKO-
bl VIX Ha3BaHUE IIPOUCXOJUT OT rpedec-
koro horoskopos — «Habomaomuiil Bpe-
Ms». JOpOCKOIIBI IPEJCTABISIOT COOOM
CBOCOOPA3HYIO KAPTY PACTIOIO0KCHUS 3BE3]T
U CO3BE3UN B MOMEHT POXKACHUS YeIOBe-
ka. VIX B3anMoieiicTBIE U IPeoIpee/IsieT
JaTpHeNNyo cyfb0y HOBOPOXKAEHHOTO.
[1aBHYIO POJIb IIPHU COCTABJIEHUN JIUIHOTO
TOPOCKOIIA UTPATIO HabIIOAEeHNE U PUKCH-
POBaHIE MOMEHTA «IIPOXOsKAeHHs» CoHIA
n JIyHbI, 2 TakKe AT IUTaHeT — Mepkypus,
Benepni, Mapca, IOnurepa u Carypna —
BJIOJIb SKJIUNITUKU. Biausgaue Tol mim MHOI
IITAHETHI ONPEE/ISIIOCHh XapaKTepoM 6osKe-
CTBa, C KOTOPBIM 3Ty IUIAHETY CBSI3bIBAJIM.
Hanpumep, 61aronpusiTHOE HOJIOXeHNe
Mapca (ITocBAIEeHHOTO 60Ty BOIHBI) CYITH-
JIO HOBOPOXAEHHOMY ITOGEbI B OUTBAX,
[IOKPOBUTEJIBCTBO MepKypus (ILIaHEeTbI
6ora TOProBJIN) — 0O60POTUCTOCTD U T. II.



CxoHBIM 06Pa30M OIMCHIBATIOCH BIUSHIE
Ha HOBOPOK/IEHHBIX 30/ JUaKaIbHbIX CO3BE3-
JUIi: OHO OIPEJENANOCh XapaKTEPOM Iep-
coHakel, naBmux um Hassanue. Cxopu-
OH, HAIIpUMeEP, HAJENAI POJUBIIMXCA IO
€r0 3HAKOM 37100011 1 KoBapcTBOM, OBEH —
IIOUCTUHE GapaHLUM yHIpPsAMCTBOM, JleB —
CHJION ¥ My>KE€CTBOM M T. II.

Ectb nu 6yayuwee
y actponornn?

Jlanb yBI€U€HUIO ACTPOJIOTHEN B CBOE Bpe-
Ms OTAAJIM U 3aMedaTeIbHble ACTPOHOMBI,
nanpumep Knaspuii Iltonemeir u Morann
Kenep. Brutors o XVI B. actpo-
JIOTUSl CYUTANACH CTOJDb K€
IIOYTEHHOUN HAyKOM, Kak
u actponomus. Ko-

HEI] 3TOMY ITOJOXUJT TOJBbCKUI aCTPOHOM
Huxkounait KonepHuk: co3jannas UM reamo-
IICHTPUYEeCcKas CUCTEeMa MUpa IIpeBpaTuIa
3ewmo u3 neHTpa Becenennoil B ogny u3
MHO’KECTBA IUTAHET, BPAIAIONTIXCS BOKPYT
Couana. Oka3ajnoch, 9YTO BCA CTPOUHAd,
JIETATBHO pa3paboTaHHAsA CHCTEMa acTpo-
JIOTUM UCXOJMJIA U3 JIOKHON MOCBUIKU...
BripodeM, acTposiorus IpornBeTaeT H 110
ceil IeHb — He KaK TOYHAs HayKa, a Kak Be-
cesasi Urpa, B KOTOPYIO C YIOBOJIbCTBUEM
UT'PAET COBPEMEHHOE YETOBEYECTBO. 326aB-
HBIE aCTPOJIOTMYECKIE TPOTHO3BI BBl Hal-
JieTe BO MHOTHUX ITONYJISPHBIX )KypHAIAX.

Ha cmapunnoti cxeme,
usobpasicarouieit
dsuaicenue naavem
eoxpye Connya,
npedcmasnen

U MOAC IKAUNMUKU

¢ usobpasicenuem

12 pueyp s00uaxarsnvix
€036€30U1l
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Yro m3ydyaeT acCTpOHOMUSA

PaBHopeHcTBMeE,
COJIHUecTOossHUue
n BpeMeHaroga

BceMm HaMm M3BEeCTHO, 4TO CMeHaA AHS U HOYU CBs3aHaA
C BpaleHneM 3eMJIU BOKPYT CBOEH OCH, a YepelOBaHNE
CE30HOB U U3MEHEHUE JOJTOTHI JHA U HOUYU — C 00pa-
menueM 3emnn Bokpyr CoJiHIa.

Ob6pawerue Semau
soxpye Coanya

12 U CBAIANNAL € HUM
cmena epemen 200a —
ona sasucum 1e

Om UIMENEHUA
paccmosrus meacdy
Semaeit u Cornyenm,

a om mozo, MO0 KaKUM
Yenom nadarom na
3emaro coaneunvie aywu

Haxnon semmoti ocu no
OmHOUEHUI0 K OpOUme
N0360A5eM NAGHEME
«epemn Ha coNnbLUKE>
mo 00Ho, Mo Opyeoe
noaywapue

BeceHHee un oceHHee
paBHOOEHCTBUS

CoJHIIE B CBOEM T'OJUYHOM ITyTEHICCTBUN
T10 3KJINMNTHKE (BB, KOHEUHO, YK€ YCBOWIIU,
YTO peYb WJET O BIIUMOM JBIKCHUU CBE-
THJIA IO HEGOCBOJY, @ BOBCE HE O TOM, UTO
CouHIie BpamaeTcs BOKpyr 3emuau!) mpoxo-
JUT Yepe3 YeThIpe HEKHE TOUYKH (3TH MO-

MEHTbI OTMCYE€HDbI OCO6I)IMI/I JJIsL aCTpOHO‘
moB gHsME). [lepBbie — 3TO MecTa mepece-
YCHMUA SKJIIUIITUKU C He6€CHbIM BKBaTOpOM.
Kax BoI y2ke 3HAeTE, IIIOCKOCTD SKINNTHKN
repeceKaeT IVIOCKOCTh HeGECHOro 9KBATO-
pa mox yriom npuMepHo 23°, ciaeposa-
TEJTLHO, Y IBYX BOOOPAKAEMBIX OKPYKHOC-

TEM, JIeKaIIX Ha HeGecHo cdepe, —Hebec-
HOTO 5KBAaTOPA U SKJIUNITUKN — IMEIOTCS JIBE
touku iepecedeHns. Korma Cosmrle 6b1BaeT
B 3TUX TOYKAX, OHO BOCXOIUT TOYHO Ha BOC-
TOKE 1 3aXOUT TOYHO Ha 3amae. JHa qus
IIPY 3TOM TOYHO PaBHA JUIMHE HOYH (a JUTITHA
JIHSI B OJTHOM TTOJIYIIAPUY PABHA JUIMHE JTHS
B JIPYTOM TIOJIIIAPHH ), TIO3TOMY 3TH TOYKU
HA3BIBAIOT TOUYKAMU PAaBHOICHCTBUS — BECCH-
HETo U OCEHHero. B Hamry srmoxy BeceHHee
PaBHOJIEHCTBUE PUXOUTCA Ha 21 Mapra,
a oceHHee — Ha 23 ceHTAOPs. MBI He ciyJaii-
HO CKA3aJIH «B HAIIY 3IIOXY»: IEJIO B TOM, UTO
TOYKU PABHOJCHCTBUS IIEPEMEIIAIOTCS 10
SKJIUNTUKE, XOTS U OYEHDb MEJIEHHO, — OHU
CJIOBHO ITPOJIBUTAIOTCS HABCTPEUY BUIIIMOMY
aBrokeHnio CostHna. dto 3amertu ere [um-
napx Bo II B. 1o 1. 3. /lannoe ABjIeHNE ITOJTY-
YMJI0 HA3BAHUE MTPEIECCHH (ITO-TATBIHU 3TO
3HAYUT «IIpeBAPEHUC>, «IBIKCHIE BIIEpE-
Jii»), @ IIOHSITH €T0 CBSI3b C JBIKEHUEM 3€M-
HOI OCH HayKa CMOIVIA JINIIb CITYCTsI MHOTO
BCKOB ITOCJIE OTKPBITHUS.

JleTHee n 3UMHee
COJIHLLeCTOSHUS

Touku paBHOJEHCTBUS JIETAT OKPYKHOCTD
sxanntuky (360°) Ha gBa cexropa, mo 180°
KaK/Iblid. JIpyrue e BaxKHbIe JIJIsi aCTPOHO-
MUH TOYKH SKJIUNTUKH PACIIOJOXKEHBI 110~
cepeiHE MEKTy TOUKaMH PaBHOJICHCTBHS,



3TO TOYKH SKJIUINTUKH, MAKCUMATBHO Y-
JIEHHBIE OT HeGEeCHOTo 3KBaTopa. B oo
13 HuxX CoJTHIIE TOHUMAETCS HaJl TOPU30H-
TOM BBIIIE, YEM B JIIOOOM APYToi IEHb rOJIa,
B JIpyroit oHo HIXxe Bcero. Hassanus s
3TUX TOYEK ObLIN MpuayMaHbl B CeBepHOM
noaymapun 3emuu, jexkamem rnoj Cesep-
HBIM HEOECHBIM IOJYIIAPHEM, TIO3TOMY Ta
13 IBYX TOYEK, KoTopasd Haxoautcs B Ce-
BEPHOM HEOGECHOM ITOJTYNIAPHUH, HA3bIBACT-
Cs1 TOUKOM JIETHETO COJHIIECTOSHUS, A Ta,
uT0 B FOKHOM, — TOUKOM 3UMHETO COJIHILE-
cTosHUA (BEJIb U3BECTHO, UTO, KOTJ[a y HAC
3uma, B lOkHOM moJymapuu jeTo, U Ha-
o6oporT). /i Hac, KUTEJEH CTPAHBI, Ha-
xoxsmeiics B CeBepHOM MOTyNIApUH, JET-
Hee coJiHIlecTossHue, 22 UIOHS, — CaMbIi
JUIMHHBIN JIeHb B TOJy, a 3UMHee, 22 JeKa-
6ps, — caMbIil KOPOTKUIH, a JUIsT HAGTIO/[a-
Tess, Haxojamerocsa B KOkHOM mourymma-
pun, rae-Hudyab B AQppuke, ABCTpainu,
I0xno0it AMepuxe niu AHTapKTHJIE, — Ha-
060poT: 22 1ekabps TaM pasrap JeTa, ca-
MBI JOJITUI IEHb ¥ cCaMasi KOPOTKas HOYb,
a 22 MIOHA — 31Ma: JICHb KOPOTKUIA, 2 HOYb
JloJITast.

Hawwm BpemeHa roga
M aCTPOHOMMUYECKNE CE30HbI

OrnucanHble YeThIPE TOYKH — TOYKU BECEH-
HETO ¥ OCEHHETO PABHOJAEHCTBUI 1 TOUKH
JIETHETO W 3UMHETO COJTHIIECTOSHUSA — Jie-
JIAT OKPYXKHOCTD 3KJIMITUKH HA YETBIPE
cexropa o 90°. ITepuox, 3a KOTOPBII

Bpawenue 3emau
60K py2 ceoetl ocu

U CMEHA OHA U HOUU,
(xpyarcrom na

cxeme ommenena
0KOAONOASPHAS
obnacms)

Coanye nao
20pusonmom:
MAKCUMANLHAS
(nemom), cpeonas
U MUHUMANHAS
(3umoii) evicoma

CoutHIle IPOXOJUT OANH U3 3TUX CEKTOPOB,
HA3bIBACTCSA ACTPOHOMUYECKUM CE30HOM.
OTCYUTBIBAIOTCSA ACTPOHOMUUYECKUE CE30-
HBI OT MOMEHTOB PABHOJEHCTBUS U COJIHIIE-
CcTOSTHUS: BecHa — oT 21 mapTa 10 22 nioHs,
JIETO — OT 22 MIOH# 10 23 CEHTAOGPS, OCEHDb —
OT 23 ceHTAGPs 0 22 nekadbps U 3UMa — OT
22 pexabps xo 21 mapTa.

O6paruTe BHUMAHIE HA HECOBIAJCHUE
ACTPOHOMHYECKUX CE30HOB C HAIUMU ITPEJL-
CTABJICHUAMU O BPEMEHAX I'OJIa: 10 KAJICHA-
plo BecHa HacTymaet 1 MmapTa, ieto — 1 mioHs,
oceHb — 1 ceHTA0ps, a 3;uMa — 1 1exadps.
ACTPOHOMUYECKHE CE30HDI, PACXOJISAIIMECS
C HAIIMM TPaJAUIFOHHBIM KaJICHapeM, Ha-
IIPSIMYIO HE CBSI3AHBI HU C IIOTOJI0M, HU C KJTH-
MaTOM: BECHA MOJKET B OJHOM TOJy OBIThH
PaHHEH, B PyroM — ITO3/{HEI; 31Ma CII0CO0-
Ha «HarpSHYTh BHE3AITHO», A MOXKET U «HE
TOPONHUTLCA» U T. I. Bce 3T M3MeHeHUA
Oy/IyT BBI3BAHBI IIPOIIECCAMU, TPOTEKAIOIIH-
MH Ha CaMOU IUTAHETE — Ha €€ IIOBEPXHOCTH
u B ec atmocdepe. (TyT xe ymecTHO BCriom-
HUTH U O TOM, 4TO B FOXKHOM mosymapun
KaJICHIAPHAS — ¥ aCTPOHOMUYECKAst — 3UMa
BOOOIIE MPUXOJUTCSI HA KIUMATHICCKOE
JIETO, a JIeTO — Ha 3uMy.) IIpu Bcex 3eMHBIX
IEPUIIETUAX ACTPOHOMUYECKUE CE30HDI
OCTAHYTCSI HEU3MEHHBIMH M CTAOMJIBHBIMU,
B€J[b OHU OIIPEJIEIAIOTCA HE KallpU3aMu I10-
roJibl, a ABMOKEHUEM 3€MJIU 10 OKOJOCOJ-
HEYHOIT opoure.

13
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BceMupHoe TaroteHue,
¢dopmbl opoOUT

CeroaHs paske MIBIIIN 3HAIOT, 4yTo JlyHa obpamaeTcs
BOKpPyr 3eMJid, a Ta KpykuT Bokpyr CouHia, a Connue
U Ipyrue 3Be3/bl BXOJAT B rafakTuky Mieunsbiii I1yTs.
Heckoabko cToneTuii Ha3a KOe O 4eM U3 3TUX OUEBU/I-
HBIX JIJIsI HAC BEIlel Ja)ke He JOTraJblBaINCh, OJHAKO
JIIOJY U3JJaBHA 3HAIN, YTO OPOIIEHHBIN BBEPX KaMEHb
ymnazeTr Ha 3emno. Kakas cuia TSHeT KaMeHb K 3eMie
U HE JAET «pa30ekaThbCs» 3BE3[aM U IJITaHETaM?

Mouemy JlyHa He napaeT?

HayunbIe ycriexu 1 JOCTIKEHHS BEJTUKOTO
a"rnuiickoro ¢usuka Mcaaka HpioTona
(1643-1727) MOXHO mepedncyIsaThb 10 Gec-
KOHEYHOCTH, HO, HABEPHOE, CaMBbIM BAXK-
HBIM €TI0 OTKPBITHEM SIBUJICS 3aKOH BCe-
MUPHOTO TATOTEHUS, OOBICHIIOMWH TBU-
JKE€HUE KOCMUYECKUX TeJI HE TOJIBKO BHYTPH
CoJIHEYHOM CUCTEMBI, HO U JaJIE€KO 3a ee
IpesieIaMy, ITOTOMY-TO 3aKOH M Ha3BaH BCe-
MUPHBIM.

CymecTsyeT jeresja o ToM, uro HeioTon
C/leJTaJl CBOE BEeJIMJYAKIIee OTKPBITHE, KOTA
€My Ha TOJIOBY YIJIO SI6JOKO (B 3TOT MO-
MEHT YYEHBII B IyOOKOM 3ayMUYNBOCTH
CHUJIETI TTOJT IEPEBOM B cay). B neiicrBuress-
HOCTH BCe ObLIO HECKOJIBKO MHAYE: JIETeH/ A
OCHOBaHA Ha BOCTIOMHHAHUAX, KOTOPBIMU
HploToH mojeamnics ¢ OJHUM U3 CBOUX CO-
6eceTHUKOB B TPEKJIOHHOM Bo3pacTe. Kak-
TO, Ty 1o caxy, HeioTon yBujen manao-
mee A6;10K0. B To BpeMs yIEHBIH IBITaICS
OIPEIEIUTD, KAaKUe CHJIBI MOITIN OBI yiep-
’KUBaTh JIyHy Ha OKOJIO3eMHOM op6uTE, HE
JlaBasi €1 yJIETETh B KOCMOC U YITAaCTh Ha 3eM-
o, [Tagenne s16,10Ka HaBEJIO €I0 Ha MbICJIb,
9YTO, BO3MOXKHO, Ha 16;10K0 1 Ha JlyHy neit-
CTBYET OJIHA U Ta K€ CUJIA TATOTCHUS, YN
IPaBUTAIUN. YIEHBIN ITOHSUI: TEJIA IPUTSI-
THBAIOT JPYT APyTa, MMEHHO B3aMMHOE ITPH-
TSDKEHHUE YIEPKUBAET UX BMECTE, HE JTAeT
passnererbcs. OH BBIBEN (POPMYITY, ONHCHI-
BAIONIYIO IPUTSKEHHE TeJ (OKa3aIach, YTO
€ro CWJIA 3aBUCHAT OT MAacCChI TEJ U OT pac-

B 00nom us mpydos
acmponoma H. Kennepa
Ovlau npusedenst
parmacmuueckue
cmepeomempureckue
MO0eAU, NHIMABUUECH
o0BACHUMD 0pOUMBL
naanem

TEMBERGICO, ET TELC

PecTe
ri- Ty gHam
metariim J_":e-m.

 nder

Hcaax Hvomon

CTOSTHUS MEXKJy HUMHU ). BOT Kak 3ByIuT OT-
KpBITBIT HbhloOTOHOM 3aKOH BCEMUPHOTO
TATOTECHUS: CUJIA TATOTEHUS (TPUTSKEHUS)
IIPSIMO ITPOIIOPIMOHAIBHA MACCAM IIPUTS-
THBAIONINX TEJI U OOPATHO IIPOIMOPIIOHATb-
HA KBAJIPATy PACCTOSHUS MEXKY HUMU.

Tenepb MOHATHO, TOYEMy HAII CITyTHUK HE
yJIETAET B KOCMOC: €TO VAEPKUBAECT CHJIA
3emHoro nputskenus. Ho nouemy sxe Jlyna
He najaeT Ha 3emmo? EcTh Takoil aTTpak-
IIMOH — MOTOTOHKHU IO OTBECHOH CTEHeE:
MOTOITUKJI PA3rOHSETCS 10 GOJIBIION CKO-
POCTH ¥ HAYMHAET €3/{UTh ITO CTEHE, KaK 110

Tasvealll ORBIVMPLANE TAR v DIMENSIONES, ET DIS FANTIAS PER QVINGVE
VLARIA CORPORA GEOME TRICA

EXHIBEN!

IivsTriIss: PR INCIPL, AC DNO DNO. FRIDERICO, DVCT WiR.
COMITT MONTIS BELGARVM, ETC

WSE( RATA .
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Pagin ne



poBHO fopoxke. Heuro mogo6Hoe npomuc-
xozaurt u ¢ Jlynoit. Bee es1o B ckopocTu JiBu-
skeHus JIyHsl mo op6ure: ecnu 6u1 Jlyna
XOTb Ha MTHOBEHUE OCTAHOBUJIACH, OHA He-
MeJUICHHO PYXHyJIa Gbl Ha 3€MJIIO, HO OHA
JBIDKETCS, IPUTOM C JOCTATOYHO GOJIBIION
CKOPOCTBIO, IO3TOMY U HE CXOJHT CO CBOEHT
OPOUTHI (KCTaTH, UMEHHO OBICTPOE JIBIKE-
HUe 10 opOuTe He jaeT 3eMie U JPyrum
raneram yracts Ha CosHie).

HebecHas mexaHuKa

OTKphBITHE 32aKOHA BCEMUPHOT'O TATOTEHUS
JIJIO TOTYOK PA3BUTHUIO HEGECHOI MEXaHH-
KM — pasjieJly aCTPOHOMMH, U3YydaIoIeMy
askenye Tex ColHeYHOH cucTeMsl (Ia-
HET, X CIIyTHUKOB, KOMET) B IPaBUTAI[HIOH-
HOM I1071€. Y COBpEMEHHOI HeGEeCHOM MeXa-
HUKH 331249 IPUOGABIIIOCH, BEb Ye/I0BeYe-
CTBO AKTUBHO OCBAaUBAET KOCMOC, U €1 Tpu-
XOJUTCSA UCCIEJOBATD €€ U JBUKEHUA
HCKYCCTBEHHBIX HEOECHBIX TeJI. DTHM 3aHU-
MaeTCsA JOCTATOUYHO MOJIOJAS OTPACIb He-
6eCHOI MEXaHUKH — aCTPOJIMHAMUKA.

FEREAM CO)
TIUM SCENO

HbOTOH 1 acTpoHOMMUS

Hproron, Bemmuaiimmii pusuk Hosoro Bpe-
MEHH, CeTaT HEMaJIO OTKPBITUI B 001aCTH
aCTPOHOMUU, MaTeMaTHKH, ¢pusukn. Tak,
nmeHHO HpioToHOM 6bLTa 3a10K€HA MaTe-
MaTHU4YecKas OCHOBA JJIsl U3YYEHHS CJIOK-
HBIX OCOOEHHOCTEN IBIKEHHUS HeGECHBIX
test. Uro kacaercs pusnku, To 3xech Huio-
TOH OTKPBLI CJIOKHBIH COCTaB GEJI0TO CBe-
Ta — 3TO HEKasdg CMECh MHOTUX I[BETOB. Yue-
HBII CyMeJI Pa3JOKUTh OCJIBIA CBET HA OT-
JleIbHbIE€ COCTABJAIONUE €ro IIBETHbIE
JIyuu — CeKTp. Yepes MHOTo JIET 3TO CTaIO
OCHOBOH CIIEKTPAJILHOTO aHAIN3a, KOTO-
PbIil IPUBEN K TOMCTHUHE PEBOTIOIUOHHDBIM
U3MEHEHUAM B ACTPOHOMMU: U3ydasi CIIEK-
TPbI JAIEKUX 3B€3/], MbI TEIIEPb MOKEM OI1-
penensaTh U XUMUUYECKUH cOCTaB, U (pu3n-
YEeCKyIo IIPUPOJY 3TUX Tel (cM. ¢. 86-87).
HpoTOH mocTpomI oTpaKkaTeIbHBIN Tele-
CKOIl — PedIEeKTOP, 3TOT TUII TEJECKOIA,
B HACTOsE€e BPEMsI HECKOJBKO YCOBEP-
HIEHCTBOBAHHBIN, CIYKUT IPEKPACHBIM
MHCTPYMEHTOM /I N3ydeHus rryoun Bee-
JICHHOM.

Anaunc — amo JunuUs,
nepecewenus Kpyanozo
KOHYCA NAOCKOCTBIO,
He Napatiensnou
NAOCKOCTU €20
0CHOBANUS

Cymma paccmosmuit
0m Kaxnc0ol mouKu
anaunca 00 08yx e2o
poxycos (F1uF2)
6ce20a 00UNAKO08A

u pasna boavuomy
Juamempy (6orvuot
ocu) AB

Hebecrole cipepot no
IImonemero (aucm us
wxnueu A. Hearapuyca
«Maxpoxocmuneckas
eapmonus» ). Coanye,
Jlyna, naanemut

u 36€300l, C02AACHO
cucmeme zpeueckozo
acmporoma,
spawaromes oxpye
HeNno0BUNCHOU SeMmau



Yo nzyvaeT acTpoHOMHUSA

Cxemamuunoe
usobpasicenue
NAUNMUMECKUX 0pOUM
naanem

3aKOHbI ABWKEHUS NaHeT

HMHTEepecHO, 9TO 3aKOHBI ABIKEHUS IITAHET
Bokpyr Cousnnia Morann Kemep oTkpbLr
eme B Hauare XVII B., 3270110 10 TOTO, KaK
HpioToH cpopMyInpoBa 3aKOH BCEMUPHO-
ro tarorenus. Paccmorpum nogpo6Hee oT-
kpeiTus Kenepa. Hemenkuit actporom
JIOKA3aJI, YTO BCE IUIAHETHI JIBIKYTCS BOKPYT
CoJIHIIa HE IO TPABIJIBHON OKPY>KHOCTH,
a 110 BBITAHYTOI KpUBOI. DTO NEPBLIN 3a-
koH Kerurepa: IutaHe ThI IBUKYTCSI TTO 3JUTHTT-
cam, a IieHTp cuel npuTsxenus (CouHie)
PaCITIOJIOKEH HE B IEHTPE 3JUINIICA, a B OJ-
HOM U3 JIBYX ero (okycoB. Bropoii 3akon —
Ha CaMOM JieJIe OH ObUI C(POPMYINPOBAH
PaHBIIIE IEPBOTO! — IACUT: IUIOINA/b, OIIH-
ChIBaeMasi PaJIyCOM-BEKTOPOM JIBIKYIICT-

Asuacenue naaremut (T) no opoume soxpye Cornya

(S), naxooawezocs 6 00rom u3s goxycos (F) annunca.
Bauncaiiwan x Cornyy mouxa opoumut (P) —
nepuzeaudl, camas yoarennas (A) — ageaut

s TUTAHETHI (BOOOpaXkaeMOi JTMHUEH, Co-
exuHsonei ranery ¢ CorHIIEM) B paBHBIC
IIPOMEKYTKU BpEMEHU, OY/IET OJJTHAKOBOI;
MHBIMU CJIOBAMH, YeM OJIMKE TUTAHETA, HTy-
mas 1o cBoei opouTe, nogxoanT k CoHIy
(TpubGIMKAETCS K IIEPUTENIO), TEM OBICT-
pee OHa JBIKETCS, a 9YeM OOJIbINEe OHA YA~
asgetcst or ConHna (Ipu6IIKasach K ade-
JIVIO ), TeM DOJIbIIE 3aMe IJISIETCSI €€ J[BUIKE-
Hue. B rpeTbem 3akoHe Kerurtepa, oTKpbI-
TOM HECKOJBKO ITO3JHEE MEPBBIX J[BYX,
ONHCBIBAETCS (POPMYyJIa 3aBUCUMOCTH Bpe-
MEHHU OOpaIeHus miaHeT Bokpyr CorHma
OT PACCTOSHUSA MeXJy IraHeToit u ComH-
11eM (TO4YHee, OT GOJIBIION ITOJYOCH 3JLIUTI-
THYECKOH op6uTHI). Terreph, mosHaKOMUB-
IIUCH C CAMBIMU OOIIUMU 3aKOHAMU JIBYKeE-
HUS TUIAHET, OTIIPABUMCS B BOOOGpaKaeMoe
nyremectsue mo ConHeuHoi cucreme!



COJIHEYHHAA
CUCTEMA




CotHedHas1 cucreMa

ConHue v ero CNyTHUKU

CosHIle — NIAaBHOE TEJIO IVIAHETHON CUCTEMbI, B KOTO-
pyo Bxo;uT 1 Hama 3emist. Crjta BCEeMUPHOTO TATOTEHMUS,
KOTOPOU IOJUMHSAIOTCS BCE TesIa BO Beesennon — tBep-
Jble, )KUAKUE U ra3000pa3Hble, yIEPsKUBAET OKOJIO MAC-
CHUBHOTO II€HTPA JI€BATDH OOJIBIINX IJITAHET U MHOXECTBO
MaubIX TeJa COTHEYHOM CUCTEMBI.

18 boe Coanya leauoc.
Hzobpacenue na
AMNMUMNOTL MOHeme

Cxemamuuecroe

usobpasicenue
Conneunoti cucmemnt
(pasmepvL naarem

u paccmosmus mexicoy
ux opoumamu danwvt 6e3
COORI00CHUS UCTUHHO20
macwumaba)

OG6pa3oBaHue
CoJiHe4YHOM cucTemsol

Bospact Cosmana coctasisieT 0Kosio 5 mpj.
JIET, @ HaIlle IVIAHETHOU CUCTEMBI — OKOJIO
4,5 mupp. set. Bopoc o ToM, Kak BO3HUK
Ham Mup, B ToM uncjae 3emus u Cosnie,
BOJTHOBAJI YEJIOBEUYECTBO HA MPOTHKEHUN
TeIcsIUeneTuil. B coBpemennoil Hayke cy-
IMIECTBYET HECKOJIBKO I'UIIOTE3 0OPA30BAHUS
Conneunoii cucrembl. COrtacHO OJHOM 13
HUX, B OJJHOM U3 PYKaBOB Harrei [amakTukm

Mepxkypui

Jn6O0 B pe3ysIbraTe KAaKOTO-TO BHEIIHETO
BO3JEICTBYSA, JUOO CAyIaiiHO — CIIOHTAH-
HO — BO3HUKJIO YILIOTHEHUE MEXK3BE3/[HOIT
marepuu. IToj geficrBuem rpasuranuu (Ts-
FOTEHHUS ) 3TO BEIECTBO CTAJIO CTPEMHUTHCS
K [[EHTPY 0OPA30BaBIIErOCs ra30IbLIEBOTO
obJaka.

O61aK0 HAYAIO CKUMAThCS, BOBJIEKAS B Ce-
051 BCe OOoJIblIlee KOJIUYECTBO ra3a U IbLIN.
ITpu 3TOM OHO BpaIaIOCh, CHAYAIA JOCTA-
TOYHO MEJUICHHO, HO TI0 MEPE YILUIOTHEHUS
o6JlaKa M YMEHBIIIEHUS €ro pa3Mepa CKo-
POCTBb 3TOTO BpAICHUS YBEINYUBAIACS.
Heuro mopo6HO€E MPOUCXOIUT C PUTYpHIC-
TOM, KOTZIa OH JUISl YCKOPEHUS BPaIICHUS
MIPIKAMAET PYKH K TEITy.

/JlBe pasHBIE CHMIBI IEHCTBOBAIN Ha OOIa-
KO — BO-TICPBBIX, IPUTSDKEHNE, B PE3YJIbTA-
T€ KOTOPOT'O COCTABJISIONIEE €TO BEMECTBO
CTYIAJIOCh K IIEHTPY U YILIOTHSAJIOCH, a BO-
BTOPBIX, IIEHTPOOEKHBIEC CUJIBI, KOTOPBIE
CTPEMIINCh OTOPOCHUTH €TO OT IIEHTPA.
B pesyiabprare 0o6pa3oBaics BpAMAIONTHICS
JIVICK, YTOJIIIEHHBIN B cepeanHe, — 10 pop-
Me TIOXO3KHH Ha ITapy TAPEJIOK, CIOKEHHBIX
KpasMH JIpyT K Jpyry. /laBjieHre 1 TeMIiepa-
Typa B 3TOM JIUCKE POCIH, U B KAKOI-TO MO-
MEHT aTOMBI BOJOPOJA COMM3MINCH Ha-
CTOJIBKO, UTO MEKy HUMU HAYAIHICh AJIep-
HBIC PEAKITUM.

W FOnurep

B nieHTpe 061aKa 3aKmIIach MOJIOast 3BE3/a.
Tax pojgunocsk Cosnne. CBOMM CBETOBBIM
JlaBJ€HUEM OHO CTAJO OTTECHSTH JIETKUE
rassl oT IeHTpa. Heckosbko MUILTHOHOB
JIET OHO OGBLIO HEYCTOWYHMBBIM U TO BCITBI-
XUBAJIO, TO YyTacajao, HO BOT TeMIIepaTypa
B €ro sAjpe jocTuria 3Hadenus 10 miH.



Ho6pascerue
eenuouenmpunecKot
cucmemnt Konepruxa
(naanemu. epauwsaromes
soxpyz Connya)

u3 amaaca Anopeaca
Hennapuyca
«Maxpoxocmuneckas,
2apmonua». 1661 e.

Acmporomuveckuii

snax Coanya

Cpasnenue macc
Coanya u Semau:
Connye msoicenee
HAWEU NAAHEM DL
npubAUIUMENLHO
6 330 000 pas

IpagycoB, ¥ OHO 3aCUSIO C IIOCTOSHHON
HEpruei, 6IM3KOM K TOH, KaKylo MMEeT
ceryac.

Tem BpemMeHEM POTOILUIAHETHOE OOJIAKO,
OKPY>KaBIlle€ CBETHJIO, OGPEJIO YCTOWYIH-
BOCTb. LleHTpOGEKHbBIE CHIIBI YPaBHOBECH-
JIM IPUTSDKEHME, M MaTepUsl B obJ1ake pac-
IIpe/iesInIach Ha MIMPOKHUE KOoTbIa. BayTpn
HUX BEIECTBO CTAJIO CJIUMATHCS B OTIEIbHbIE
obJyaka, KOMKH, KaMHU 1 Karu. Oobeau-
HASCh, OHU NPEBPATHINCH B IJIAHETHI
U cinyTHUKY 1uiaHeT. Tak Boznukiaa Conney-
Has cucreMa. A uepes 4,5 MJIpJL. JIET TPEThA
1o cueTty oT COJTHITA ITAaHEeTa MOJTYJIIIIA OT
CBOUX oOUTaTENeN Ha3BaHUE 3€MIIs.

w) €5 0 ) 0 € 0
ﬂmxﬁ-mnr @

Mpynnbl nnaHeT

Kaxosa xe cTpykrypa CosHeuHOH cucTe-
MBI, CYIIECTBYIOIIEH yKe HECKOJIbKO MUJLIN-
apgos set? bosbmme m Manple HeGeCHBIE
Tesa (IUTAHETHI, UX CIIYTHUKU, ACTEPOUJIBI)
pacmonaraloTcs B CJIEAYIONEM MOPAAKE,

cuntas ot Cosnna: Mepkypuii, Benepa,
3emusa, Mapc, nosc acrepoujios, IOnurep,
CarypH, ¥Ypan, Henryn. ¥V 6oxpmuHCcTBA
GOJIBINIX IUVIAHET €CTh cITyTHUKU. 32 Herrry-
HOM PAaCIIOJOKEH €INEe OJUH IMOSC MaJbIX
TEJI, Er0 Ha3bIBAIOT MHOT/IA BTOPBIM ITOSICOM
acreponos, rum nosicom Koiirrepa. Kpome
Toro, BOKpyr CoJIHIIa IO CUJIBHO BBITSHY-
TBIM OpOUTAM OOPAIMAIOTCA MaJbIe Texa
0Co06O0TO0 KJ1acca — 3TO KOMeThI. J[omoHsIoT
OOIIYI0 KAaPTUHY r'a3 ¥ IbLTb, PACCETHHBIC
B MCEKIITAHETHOM ITPOCTPAHCTBE.

B 6:m3koii k CostHIly 06J1aCTH, OTKY/A JIaB-
JIEHUEM CBETA YAAIIIO GOJIBIIYIO YacTh ra3a,
00pa30BATHICH T€ IUVIAHETHI, B KOTOPBIX ITpe-
obJ1a[an skese30, KpeMHuil u yrrepoy,. Te-
Iepb MBI Ha3bIBAa€M X TUTAHETAMH 3€MHOM
rpynnsl. 9to Mepkypuii, Benepa, 3emisa
u Mapc. OHU HeBEIUKU 10 pasMepaMm
U IMEIOT TBEPAYIO NOBEPXHOCTD. I1pu 06-
pasoBaHUU 60JIe€ YIaICHHBIX IUIAHET IVIaB-
HBIM MaTEPHATIOM CTAJIH I'a3bl — BOAOPOJ
u resinid. IOnurep, Caryph, Ypan u Henryn

HE€ UMCECIOT TBCpZ[OfI IMOBEPXHOCTHU, OHU

Imanwt o6pasosanus
Conneunott cucmemui:
1. Tymannocmn
(2asonviaesoe obaaxo)
2. I1Ipomocornye

3. Dopmuposanue
nAaHem u3
npomonaanemnozo
obnaxa

4. Coanuye

U NAAHEMHAR CUCTIEMA
co6pemenHoe CocmosHue

CYIECTBEHHO MacCHUBHEE U OOJIbIIE TITa-
HET 3€MHOM TPYIIIBI, X HA3BIBAIOT ILIa-
"Hetamu-rurantTamu. J[o 2006 r. nocieaein
n3 rraHeT COTHEYHOM CUCTEMBI CUNTAIICS

IInyron. OH He BXOJAMJ HU B OJHY U3

I'pyIIIIL.
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CotHedHas1 cucreMa

Meprypus,
602 mopzo6au

U NOCAANHUKA
60206, U300pastcar
8 KPOIAAMBIX CAHOAAUAX
U 8 Kpolramom wieme

He cambiint MmaneHbKUn

Mepkypun

Mepxkypuii — camas 6;1u3kad k COTHILY IUIaHETa, PaguycC
€ro OpOUTBI COCTABJIAET OKOJIO 58 MJIIH. KM, YTO OYTHU
B 3 paza MenbIe paccrossHuA oT 3emun 1o CoHia. 9To
3HAYUT, YTO COJHEUYHBIH JUCK ¢ MepKypus BBINISAIAT
IIPUMEPHO BTPOE OOIBIINM, YeM € 3eMIN. ITa IUTaHETa
HU3BECTHA Y€JOBEYECTBY C IMTyOOKOU JPEBHOCTH: €€ Ha-
OJII0JJATN KaK OeJTyIo 3Be3]1y, He ITOJHIMABIIYIOCS BBICO-
KO HaJ TOPU30HTOM U MOSIBJISBIIYIOCS TO HA BOCTOKE —
3a IBa 9aca JIo BOCXO/ia, TO Ha 3aI1a/i¢ — B TEUECHUE JIBYX
JacoB ITocJIe 3aKkaTa. Ipexu Hazpaiu rianety lepmecowm,
a pumIsiHe MepkypueM, y 000uX JPEBHUX HAPOJOB 3TO
OBLIO UM XUTPOYMHOT'O, IOBKOTO 60Ta — IOKPOBUTEJIS
KyIIIIOB U BOPOB, yTEIIECTBEHHUKOB 1 UTPOKOB, BECT-
HHMKa OOTOB ¥ IPOBOJHUKA JYII YMEPIINX B IOJ3EMHOE
LIapCTBO.

CIyTHUKA 3eMJIN), U IO penabedy — Te Ke

Acmpornomuneckuit
3NaK nAanemol

Meprypuii

Iorem «Mapunepa-10»:

1. 3emas

2. Benepa

3. Mepxypuii

4. Connye

5. Opouma Semau

6. Opbuma Benepo.

7. Opouma Meprypua
8. Tpaexmopua
«Mapurepa-10»

Jo XX B. Mepkypuii cuuTaics caMol Ma-
JienbKO! u3 riaHeT COJHEYHOU CUCTEMBI.
Ero paznyc cocrabasger 2439 kM (oH mpu-
MEPHO BTPOE MEHBIIE 3€MHOTO Pajuyca),
macca — 3,28 « 102 xr (10%* = 100 000 000
000 000000000 000, To ectb eguaUIA 1 23
Hyss). OTHAKO MOC/IE OTKPBITUSA KPOIIEU-
Horo Ilryrona — yranennoit or CosHIiga
KapJIUKOBOU IUIAHETHI — OKA3aJOCh, UTO
6ukaimmii cocex CoTHITA HE TaK YK M MaJl.
Kapmukosbie maners: Ilnyron u Iepepa
3HAYUTEJIHHO MEHBIIIE.

MepKkypwuit oueHb TOXO03K Ha Harry JIyHy 1 1o
pasMepy (OH BCETO B IMTOITOPA pa3a G6oJIbIIe

6e3BOJIHBIC PABHUHBI, TAKHE K€ TOPBI
1 MHOKECTBO KpaTepoB. Hu BojbI, HI BO3-
Jlyxa Ha 3Toi 1ura"ete HeT. OJuH 060poT
BOKPYT cBOei ocu Mepkypuii copepmaer
puMepHO 3a 58 3eMHBIX cyTOK, a CosHIte
06x0UT 32 88 CyTOK. TO 3HAYUT, UTO MEP-
KYPUAHCKUE CYTKU COCTABJIAIOT %, OT Mep-
KypuaHckoro rojal IaTepecHo oTMeTUTD,
YTO CKOPOCTB OO PAIIEHNS TUIAHETHI BOKPYT
CoJIHIIa TPUMEPHO BABOE IPEBBINIACT Op-
OGUTATBHYIO CKOPOCTb 3EMJIN.

MnaHeTa 6e3 atmocoepbl

ITockonbky aTMocdepsl HA MepKypUH HET,
HOYBIO €TI0 TOBEPXHOCTH IOBOJTBHO OBICTPO
U CIIIBHO ocThiBaeT. Hounas Temneparypa
jpoxoaut g0 —170 °C (a B TeueHUE AOJATOTO
JTHS TOBEPXHOCTD IUTAHETHI 13-32 6IM30CTH
k CostHIly HarpeBaeTcs Jio 427 °Cl). 3a muo-
r'Fie MIUUTHOHBI JIET CYIeCTBOBAHUS MepKy-
PHUSA METEOPUTHI MOKPBIIN MTOBEPXHOCTD
IJIAHETHI MHOYKECTBOM OOJIBIITUX Y MaJIEHb-
KX KpaTepos. O6uIre 3TUX 00pa3oBaHUN
TOE CBA3AHO C OTCYTCTBUEM ATMOC(DEPHI,
KOTOpasi MOIIa OBbI 3AIUTHUTD IUIAHETY OT
MHOTHX ITOOOHBIX yapoB. OfHAKO He Bce



Kparepbl Ha MepKypuu — cJie/(bl METEOpU-
TOB. 3/1eCh HEMAJIO KPATEPOB U ByJIKAHIIE-
CKOTO IIPOUCXOKACHHA. DTO TOBOPUT O TOM,
4TO Ha MEpKypHUH KOIIA-TO CyIECTBOBAIA
AKTHBHAS BYJIKAHUYECKAS AESATEIbHOCTD.
BryTpeHHNe €101 IUIAHETHI CUIBHO Pa30-
IPEBAIHICDH, IIOTOKH JIABBI BBIXOMIN Ha I10-
BEPXHOCTH, 0OPA30BbIBAs TAK HA3bIBAEMbIE
6accelinel, HanpuMep 6acceiin Kamopuc
jquamerpom 1300 xm.

Anpo nnaHeTbl

O BHYTpPEHHEM CTPOEHNN MepKypHs U3BECT-
HO Ma0. OTHAKO CYIECTBYET IPEJIOIOXKE-
HHE, 9YTO TaM €CTh JKEJIE3HOE PO, PATUYC
KOTOPOTO — 0K0J10 1800 KM, TO €CTh OHO CO-
CTaBJIIET GOJIBIIYIO YacTh ITaHeTsl. M oc-
HOBHas Macca (%) CofepKuTcs ToXKe B IIOT-
HOM si7ipe, a BepXHUe c1ou MepKypus nme-
IOT CYI[ECTBEHHO MEHBIIYIO IIJTOTHOCTD.
B mosp3y Toro, uro anpo Mepkypus cocTo-
UT U3 5KeJIe3a, CBUJIETEIbCTBYET TOT (PaKT,
YTO y 3TOH IJIAHETHI OOHAPYKEHO MArHUT-
HOE€ MoJIe, XOTS U JOBOJbHO ciaboe. Bean
y 3eMJIH, TUTAHETHI C SIPOM M3 JKeJie3a, Mar-
HHUTHOE TI0JIE €CTh, ay JIyHBI, He 06131210~
e MO0GHBIM S[POM, OHO OTCYTCTBYET.

Uccneposanne Mepkypus

Mepxypuii Boob1Ie TPyZHO HAOJIOAATH
¢ 3emmm u3-3a ero 6auszoctn k Comaiyy. Ha
HebecHo cpepe oH He oTxoaUT OT COoTHITA
Jasbire 28° 1 TepsieTcs B JIydax BOCXO/IIe-

Mosauunoe usobpasicenue
nosepxrnocmu Mepxypus,
cocmasaenroe no
CHUMKAM
«Mapunepa-10»

Amepurancxuii
KocMuMecKUtl annapam
«Mapunep-10»

ro win 3axojsamero cserwia. Ilo gerenze,
Jlaske BeJIMKOMY acTpoHoMy KonepHuky HI
P23y B XKH3HH HE IAJIOCH Pa3MISICTh TY IIa-
HeTy. OJJHAKO cefiyac JIoH 3HAIOT 0 Mepky-
puu ropaszno 6osblie — 6aarogaps KOCMU-
JeckuM uccaegosanusiM. B 1974-1975 rr.
aMEepHUKAaHCKUNA KOCMUYECKHH al-
mapat «Mapunep-10» TpuKbI
npoxoauya Mumo Mepxkypus
U miepeJa Ha 3eMITio u306pa-
JKEHHS €ro IMOBEPXHOCTU.
3 Hos6pst 1973 r. crapro-
BaB ¢ 3eMJM B HaIpaBJe-
Huu Benepnl, «Mapunep»

5 ¢peBpanst 1974 r. gocrur
3TOM IJTAHETHI M HAIIPaBILI-
cs1 k Mepkypuio. 29 mapTa
1974 r. kocmurgeckuii anmapar
pu6m3miIcs kK Mepkypuio Ha
PEKOPIHOE PACCTOSHUE — 705 kM.
CoBceM HeJJaBHO UCCIeT0BAHNS BO3-
o6HOBIUINICE: B 2004 1. kK Mepkypuio oTpa-
BIJIACh AaMEPHUKAHCKAS MEKILTAHETHAs aB-
TOMaTHU4YeCcKas cTaHIus «MecceHmpxep»,
KOTOpast IPOJOJLKUT U3YICHHUE 3TOU TopsI-
yeit tranetrbl. CTOUT HAZEATHCS, YTO 3Ta

IKCIIC UM ITIOIIOJIHUT JOBOJIBHO CKYAHbIC
CBEAEHUA 3EMJIAH O MepKypHH, IIOMOJKET
OTBETUTDH HAa MHOT'MI€ BOIIPOCHI U TIOCTABUT
HEMaJIO CIOPIIPHU30B.

Cxema enympennezo
cmpoerusa Meprypus:
1. Kopa

2. Marmus

3. Aopo

Tax eviensoum

nosepxnocmo Meprypus
¢ paccmosnus 0Ko0
300 km
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CosiHeyHas cucreMa

BeHepa

Bropas ot CosHna rianera — Benepa — nosyunia ums
PUMCKOM OOTMHU JII0OBU U KPAcOThI. OHA PaCcIoIoKeHa
Ha pacctogHun 108 maH. kM oT CoutHITa 1 ¢ 3eMI BUA-
Ha SIPKUM CBETUJIOM — TO YTPEHHUM, TO BEYEPHUM.
JlpeBHUE cUUTAIN €€ JBYMsI PAa3HBIMU 3BE€3JaMU U Ha-
3p1Bas PochOpoM — CBETOHOCHOM, TO €CTh yTPEHHEN,
3Be3jiol u lecnepom — BedyepHeil. Benepa — camblii sip-
KHuii 00beKT Ha Hebe nocae Connna u JIyHsbl.

Acmpornomuneckuit
anax Benepui

Benepa. Coemxa
amepuranckoeo
KOCMUUECKO20

annapama «Mazesran»

Moxoxxaqa Ha 3emnio

Harra 6yixaiimast cocenka (Benepa pacro-
JIoKeHa GImKe K 3emMiie, 4eM COCe] C APyroi
cTopoHBI — Mapc) o6pamaeTcss BOKPYT
Courna 3a 224,7 gust, a BOKPYTr CBOel ocu
oBOpauMBaeTcs 3a 243 cyTok — JleHb Ha
Benepe jumrca jonbme rojgal Bpamenune
Benepsl BOKpyr cBoeil ocu — obpaTHOeE:
B OTTMYHE OT 3eMJIM U GOJIBITIMHCTBA JPY-
I'UX IUIAHET, OHAa BPAMACTCS HE IIPOTHUB Ya-
COBOM CTPEJIKH (€CIM CMOTPETH CO CTOPO-
Hpl CeBEPHOro I0IIOCa), a IO JaCOBOH

MexHCnAanemnas
cmanyus
«Benepa-13»

6 1982 2. eneperie
COBEPUUNA MAZKYT0
nocaoxy na Benepy

CTpEJIKE, IPU 3TOM IIPOTUB CBOETO JIBHIKE-
HUSI II0 OKOJIOCOJHEUHOI opouTe!

Benepy Hepeakxo Ha3LIBAIOT POJHOM CECT-
poti 3emiu. JleficTBUTENBHO, Y 9TUX IUIAHET
MHOT'0 O0IIETO: 06€ COCEKH PACTIOTIOKEHDI
cpaBHHUTENLHO Heganeko ot ConHIa, pagu-
yc Bernepsr (6051 kM) gumbs HEMHOTUM
MEHBIIE 36MHOT'O, MACCA BTOPOIA ITAHETHI
Cosaneunoii cucrembr (4,87 « 10% xr) Toxe
coroctaBuma ¢ 3eMHOII. K Tomy ke mosepx-
HOCTb 00X IUIAHET OKPYXKEHA IUVIOTHOU
ra3oBoii 06010uKoii: Benepa, kak u 3emis,
nmeet armMocgepy!

BeHepuaHckaa atmocdepa

IlepBrIM cymecTBOBaHUE aTMOC(EPHI HA
Benepe obnapyxmr M. B. Jlomonocos: Ha-
oaonas B 1761 r. IIPOXO3K/[€HUE TIJTaHEThI
riepe]; COJTHEUHBIM JIUCKOM, YICHBIH 3amMe-
T, yTO Ha Kpaio CoJHIA, CIOBHO IPHUIIOJ-
HATHIN BeHepoit, 06pa3oBaICs BBICTYI ( «ITy-
IBIPb»), @ KaK TOJBKO IJIAHETA MHHOBAJIA
CouHnie, «Iynblpb» JjomHya. JlomoHnocos
JOTaJajICsl, YTO 3TO ONTHUYECKOE SBIECHIE
CBA32HO C IPETOMIEHIEM COJTHEYHOTO CBE-
Ta B aTMocepe Beneprr. Yepes MHOTO J1ET
ydeHbIe yCTAHOBIIIU, 9TO aTMOc(epa Bene-
PBI BpalaeTcsa BOKPYT €€ OCU ObICTpee, 9eM
caMa IUIaHeTa, JieJlas OJUH 0OOpOT 3a JeT-
BEPO 3€MHBIX CyTOK. BepxHaa yacTh aTMO-
ceprl 3aTAHYTA IVIOTHBIMHE OGJIaKaMU,
KOTOPBIE JOJIrO€ BPeMs HE II03BOJISIA U3Y-
YaTh HOBEPXHOCTD IUIAHETDL.

Korza-to crromnas 061a9H0ocTh Beneprr
HABOJMJIA MHOTUX YYEHBIX Ha MBICJIb, YTO



YCJIOBHS HA IOBEPXHOCTH ITAHETBI CXO/HBI
C TeMU, KaKue ObUIM Ha 3eMJIE B KAMEHHO-
YIOJIBHBIH MEPHOJ|, ¥ KINMAT TaM MOXKET
6JIArONIPUATCTBOBATD PA3BUTHIO PACTEHUI.
Ho ycioBus Ha Benepe He cTosb mpexpac-
HBI, KaK Ha 3eMJIe, 1 COBEPUICHHO HEIpU-
FOJ(HBI JUIS )KU3HU, JJAXKE JUISL PACTUTEIBHOM.
B armocdepe Benepnr kpome 60JIbIIOro
KOJIMY€CTBA YIJIEKHCJIOTO Ta3a IPUCYTCTBY-
IOT ellie U SIIOBUTBIH yrapHbIi ra3, propu-
CTBINA U XJIOPUCTBINA BOZOPOJ, A BOT BOAAHO-
ro mapa, a3oTa M KUCJIOPOJAA TaM COBCEM
MaJIO, & BEHEPUAHCKHE O0JIaKa COCTOSAT U3...
BOJIHOTO PACTBOPA CEPHOM KUCJIOTHI!

Bricokas temneparypa (10 +500 “C) armocde-
PBI OODBACHSAETCS ITAPHUKOBBIM 3(PpdeKToM:
OHA IIPOIYCKAET COJHEYHbIE JYIH, HO IIPAK-
THUYECKH HEIPOHUIAeMa /UIS TEIUIOBOTO U3-
JIydeHUs1, WYIIEero B OOPaTHOM HAIIPABJICHUHI
OT IIOBEPXHOCTHU ILTaHeThL. TeruioBoe naiyde-
HUE IUIAHETHI ITIOYTU HOJTHOCTBIO IIOIIOIAET
rpeoGagaomuii B armocgepe Beneprr yrie-
KUCJIBIN ra3. BeHepraHckue o61aka IUIaBaloT
OYEeHb BBICOKO: UX HIDKHSS TPAHUIA PACIIO-
JIO’KE€Ha Ha BbIcOTe 0K0J10 47 kM. Hinke 06.1a-
kOB armMocdepa Beneps! cranosutcs 6osee
[IPO3PAYHOI, HO BCE JKe 3aMETHO IIOIIOMIAET
CBET: YEJIOBEYECKOMY 3PEHHIO BCE 31eCh
IIPEJICTABIISUIOCH GBI B GOP/IOBBIX TOHAX.

MoeBepxHOCTb BeHepbl

Benepy moau Habmonanmm nzapesie. Kera-
TH, 3TO €IMHCTBEHHAS IUIAHETA, Y KOTOPOU
YEeJIOBEK, OOJAMAIOMMI OCTPBIM 3PEHUEM,
MO>KET HEBOOPYKEHHBIM IVIA30M Pa3IMINATh
(pasbl: m3BECTHO, UTO B BUJie cepnuka Bene-
py Buaena math acrpoHoma Kemepa. Ho
BOT y3HATh YTO-TO O ITOBEPXHOCTH 3TOMU
MJIAHETHI JIOAIM ITOMOIIM KOCMUYECKIE
armapatsl. [1epBbIii 30H, CIYIEHHBIH Tyaa
Ha IapaIrioTe, He BbIIEPIKaJl JaBJICHUS aT-
mocoeprl. Crexyomue, 6oee MPOYHBIE,
JOCTHIJIA TTOBEPXHOCTH: JIaBJICHUE COCTa-
Br1o 90 arMocdep, a TeMIepaTypa — OKoJIo
460 °C. Y3narp pesbe@ IUTAHETBI U COCTA-
BHUTB €€ KapTy ITO3BOJINIA PATHOJOKAI[OH-
Hasl CheMKa C UCKYCCTBEHHBIX CITyTHHKOB
Benepbl — ¢ pOCCHIICKIX AaBTOMATHYECKIX
ctaHnuii «Benepa-15 n-16» m ocobenHo
C aMEpPUKAHCKOTO aIapara «Mareyuian».

Oxasasnoch, uro Ha Benepe ne Tak MHOrO
KpaTepos, Kak Ha MepKypuu, 1, BEpOATHO,
GOJIBITMHCTBO U3 HUX — BYJTKAHHYECKUE.
Pesnbed mianeTs! cCOCTOUT U3 paBHUH, ITe-
pECeYeHHDbIX TOPHBIMHU IEIISIMH U BO3BBI-
NIeHHOCTAMU. /[Be ropHBIE 06JACTH, ITO
IJIOIIA N COIIOCTABUMBIE C 3€MHBIMU Ma-
TEepUKAMH, TOJYIWIN HA3BAHUA 3eMJIs
Adppoauter u 3emnsa Mmrap (Appoxnra —
rpeveckas 60ruHs o068, Mmrap — 6oru-
Hs TIOOBM JIpEBHUX accupuiines). Jlemo
B TOM, UTO BCE 3JIEMECHTBI BEHEPHAHCKOTO
JaHamadTa 65UIO PEIIEHO HAa3bIBATh KEH-
CKMMH MMEHaMU: Tak Ha BeHepe mossu-
JIUCh, HaTpuMep, JoauHa Jlakmmvu (B uecThb
WHAUHCKON GOTHMHM JIOOBU U KPACOTHI),
kparep Kineomarpa u gaxke... kparep ba-
Oa-sra.

Bozuro aobeu
6ce20a npedcmasaaiu
M0A000U npexpacrol
ICEHWUNOU — UMEHHO
maxoi uzobpasicena
OHa U Ha Kapmume
UMAABANCKO20
xydoocnuxa Candpo
BLommuuennu
«Poaicdenue Benepoi»

Tunuwnoiii
6eHEPUANCKUTL
aandwagpm: max
BBL2AAOUM NOBEPXHOCNY
nAaHemovl
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Cuctema 3emna—JlyHa

3emis, cpeHeN BeTMUUHBI IUTAHETA C KPYITHBIM KAaMEH-
HBIM CIIYTHHKOM, 3HAaKOMa HaM JydIle OCcTaIbHbIX. [le-
PpHUO/I ee BpallleHUs BOKPYT CBOEI OCH COCTABJIAET OKOJIO
24 gacos, obopameHus Bokpyr ComHIa — okosio 365 gHei.
Ot CouaHna ee otaensieT okoyno 150 MiH. kM, 3TO pac-
CTOSTHUE IOJYYIJIO Ha3BaHHE aCTPOHOMUYECKON €u-
HuIsI (2. e.). CnyrHuk 3emn Jlyna o6xoauT Hamry mia-
HETY 110 cBOel opoute Ha pacctogaun 384 400 kM npu-
MEPHO 3a 28 3€MHBIX CYTOK.

XuBaga nnaHera

Tperps, cauras ot Connua, rmanera Conney-
HOI CHCTEMBI PACIIOJIOKEHA OUYCHD YAAYHO!
Ha 3eMJIe CYIEeCTBYET Takas TeMIIepaTypa,
IPU KOTOPOH BOAA MOXET HAXOJUTHCS
B JKUJIKOM BHJIE, a HE TOJIbKO B BUJE JIbJA
I napa. ATo 06CTOATEILCTBO HAPSI-
Jly ¢ HaJlmaueM y 3emuiu aTMocge-
PBI CTAJIO ONPEACISIONTUM JIJIsT
BO3HUKHOBEHUS KU3HU Ha
HaIlel MJIaHeTe, a JKUBbIe
OpraHU3MBI, B CBOIO Ove-
peAb, U3MEHUIN COCTaB
aTMoOcCpepbl — BO3yll-
HOIT 060JIOUKH, OKpYyKa-
romeii 3emno. Ilepso-
HayaJbHO aTMoOc(pepa
3emutn GbLIa TPEUMYIIE-
CTBEHHO YIVIEKMCJIOM,
HO MHKPOOPTaHU3MBI,
BOJIOPOCJIU U PACTCHUS
3a0UpATH U3 HEE YIVIEPOJ
UL CTPOUTEIBCTBA CBOUX
TeJI, a B3aMeH OTIaBaIu KU-
CJI0POJI. 3HAYUTENIBLHAS YaCTh
YIIEKACJIOTBI OKA3aJIach 3aX0-
POHEHHOH B BHJE KAMECHHOT'O
YIJISE — OCTaTKOB PEBHUX PACTCHUI.

Acmpornomuneckuit
anax 3emau

Acmpornomuneckuii
anax JIynov.

Tax evieasdum 3eman

¢ Iynwt

(A ceityac, UCITOTB3YS YTOIb KAaK TOIUIN-
BO, JIIOJIY BO3BPANIAIOT YIVIEKMCJIBIN I'a3 B aT-
Mocepy.) bosbinmoe xormyecTBo — OKOJIO
20% — kucioposa B BO3yxe 3eMIIH CIeJIaI0
BO3MOYKHBIM IIOSIBJIEHHE B IIPOLIECCE DBOJIIO-
U BLICIIMX )KUBOTHBIX, 4 B KOHEYHOM UTO-
re 1 JeJioBeKa.

I peueciyro Apme-
mudy (y pumasm —
Auany), npexpac-
HY10 OXOMHULY

U NOKPOBUMENLHU~
UY ACUBOMHDBLX, NO-
UUMANU eUe U KAK
602um10 Jynol

CtpoeHue 3eMHOro wapa

Panguyc semnoro mapa 6371 kM, Macca Ha-
et wianeTs! 5,98 « 10** kr. ITogo6HO Apy-
T'UM ITAHETAM 3€MHOM I'PYIIIIBI, 3€MJIS IMe-

Buo
Semau
U3 Kocmoca

€T KaMCHHYIO KOPy U A1po. Mexay HUMU
HaXOJUTCS KUJAKAsg 000JI0YKA — MAHTHUSI.
Cpejiasas TomuHa KOpbl — 0KOJIO 35 KM, Ha
JIHE OKEAaHOB OHA MOJKET OBbITH BCErO He-
CKOJIBKO KIJIOMETPOB, a B TOPHBIX palfOHaxX



JIOCTUTAET HECKOJIBKUX TECATKOB KIJIOMET-
pos. Kopa BMecTe ¢ BEepXHUM CJIOEM MaH-
THH 06pasyeT TUTOC(Eepy — HAPYKHYIO 30HY
3eMIu TOMIUHON 0KoIo 70 KM. Ipanura
MEX/Jy MAaHTHEH U SIIPOM IPOJIETAET IPHU-
MepHO B 2900 KM OT HOBEPXHOCTU 3EMJIH.
B aape BBIIETAIOT BHENIHIO, *KUJIKYIO
9acTh ¥ BHYTPEHHIO, TBepAyo. BHemnee
SJIPO COCTOUT U3 KUJKOTO KeJje3a, MMEHHO

OHO U CO3/aeT MarHuTHOE noJe 3emin. Pa-
JHYC TBEP/OTO BHYTPEHHETO SPa — OKOJIO
1220 xM, 0OHO UMe€eT OrpPOMHYIO ILJIOT-
Hoctb — 10 10 000 xr/m®.

CnyTHuua 3emnu

Harr BeJHbIiT CIly THHK TPAKTIHYECKU JIAIICH
aTMoc@ephl ¥ BOJBI, GOTBIIYIO YaACTh €TI0
ITOBEPXHOCTH 3aHUMAIOT OOIMIMPHBIEC TOPH-
cteie obmactu. I1o nmamerpy Jlyna menbIre
3emun B 4 paza, a o macce — B 81 pas. Cura
TSKECTH HA Hel B 6 pa3 MeHBIIE, YeM Ha
3emie. JlyHa BpamaeTcst BOKPYT OCH C TEM
K€ TIEPUOJIOM, UITO 1 10 opbure. M3-3a 3T0-
ro ¢ 3eMJIM BH[HA TOJIBKO OJ{HA €€ CTOPOHA.
Jlo HaYaa KOCMHUYECKOI 3PBbI HEZOCTYII-
HOCTB OOPaTHOM CTOPOHEI JIyHbI BBI3BIBATA
MHOTO HOMBICIOB. C IMOSIBIEHNEM KOCMU-
YECKUX alllapaToB ee cpororpadpuposaiy,
1 OKA3aJI0Ch, ITO 33/JHSASI CTOPOHA ITOXO0XKA
Ha 06 paIeHHyIO K HaM, Pa3Be YTO TaM MECHb-
IIe paBHUH — «MOPEei» (TaK UX HA3BAJIU BO
BpEMEHa, KOTJia eme Bepin, uro Ha JlyHne
MOJKET OBbITH BOJA).

Dasvi (Popmot
GUOUMOU wacmu,)
Jynwt. Cobemeenmozo
ceema Jlyna ne
UBLYUAEM, NOIMOMY
MbL BUOUM MOABKO MY
ee uacmov, Komopas
oceewena Coanyem:
Kpai 6 sude cepna,
NOA0BUNY, NOANBLL K2

Jlyna — edurncmeennviii
npupoorsLil crymuux
Semau

Penvep Lepeamcrozo
anmapa «bumesa 60206
¢ euzanmamu». B iesom
HUNCHEM Y2ny — 602U
Iea, oruyemsopasuas
ona epexos 3emaro

3aTe Be Hepenu, uyTo Ha JIyne JumiTcs 1eHb,
€c MOBEPXHOCTb HA 3KBATOPE B IOJICHD
Harpesaercs 10 +125 °C. 3aTo 3a HOYb TeM-
neparypa nagaet 10 —180 °C. Takoe kosre6a-
HIIE TEMIICPATYPBI IIPOUCXOIUT M3-32 TOTO,
9TO IMOBEPXHOCTD JIyHBI umieHa aTMocde-
pol. IIpaBza, ayHHAS MOYBA MPOTrpPEBACTCS
WU K€ IIPOMEP3AET TOJBKO JO TIYOHHBI
okouo 10 cM, a mIy6:ke ee TeMIieparypa yxe
HE 3aBUCHUT OT BPEMEHU JIYHHBIX CyTOK. ITosr-
Hast 3eMJIs OCBEITACT HOYH CBOETO CITyTHH-
ka B 40 pas apue, yem nosHasa Jlyna ocse-
maet 3emo. M He TOJBKO MOTOMY, YTO
ITONIA/Ib 3€MHOTO Imapa B 14 pas Gosble
rroma iy JIyHel, a ene u 1o Toi NpuvIuHe,
uTO 3eMJIS CO CBOUMU OOJIaKaMU HAMHOTO
ayanre, yeM JlyHa, oTpaskaeT cBeT.

Jlyna—niepBoe HeGeCcHOE TeJI0, Ha KOTOpoe
ONYCTIUIMCh CHAYaJIa MCCACTOBATEIbCKIEC
ammapaTsl — COBETCKHUE JYHOXOMBI, 3aTEM
u oy — actponasTel CIITA. TTonyuennnie
TaM 06pasnbl KaMHEH W MbUIN TTO3BOJIIIIN
ONIPEJICTTUTD, UTO BO3pacT JIyHBI mpuMepHO
paBeH 3eMHOMY — OKoJ1o 4,5 mipJ. siet. Pa-
Hee BbIJBUTAJNCH TUIOTE3LI O TOM, YTO
Jlyna — «oTkosoBmMUNCA» KyCOK 3eMJIMU
60 3axBayeHHasa 3eMiIell Majas IUIaHeTa,

O/IHA M3 aBTOPUTETHBIX COBPEMEHHDIX I'-
IIOTE3 PACCMATPUBAET BEPOSATHOCTDL OJHO-
BPEMEHHOTO 06pa3oBaHusa 3eMan U JIyHbI
13 IPOTOILIAHETHOTO OOJIaKa.
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Acmpornomuneckuit
anax Mapca

Iumep Hayww Pybenc,
000610 MHOUM
xydoscruram,
uzobpasun Mapca
00emvim 6 docnexu,
2PO3HBLM BOUHOM

Ha3BAaHUNE.

KpacHaa nnaHeTa

Mapc B 1Ba paza MEHbIIE 3€MJIN B IUAMETPE
U B ICCATH paz jierde ee mo macce. KpacHsrii
IIBET IUIAHETHI OOBICHSAETCS TEM, YTO €€
IPyHT 6oraT skexe30M. OUeHb TOHKAs U pas-
pexeHHas arMocdepa Mapca o6pa3oBaHa
B OCHOBHOM YIVICKUCIBIM ra3oM. M3 3amepa-
el cMecu BOJSAHOTO MHES, IBbLIN U yIIe-
KICJIOTO Ta32 COCTOSIT JJasKe TOJISIPHBIE IIAIT-
ku. MIX pazMepbl yMEHBIIAIOTCS JETOM
U YBEJUYNBAIOTCS 3UMOI — CMEHA BPEMEH
rojia Ha IUIAHETE BBIPasKCHA JJOBOJBHO YET-
xo. Iog na Mapce jmurcs 687 CYTOK — OKOJIO
JBYX 3€MHBIX JIET, a OJUH 060POT BOKPYT
CBOCH OCH TUIAHETA COBEPIIACT MOYTH KaK
3emist — 3a 24 gaca 37 munyr. Cpenssisa
Temieparypa Ha Mapce -70 °C, u TOJIBKO
BOJM3M 3KBAaTOpPa OHA IOJHUMAECTCSA He-
muoro seime 0 °C.

Mapc

Caenyromas 3a 3emeit, uam yerseprad, cauras ot Coyn-
112, rtaHeTa — Mapc. Ot Hamero cBeTuia ero oTaes-
1ot 1,62 a. e., To ecTb 228 MuH. kM. Mapc moau HabJII0-
Jaau ¢ TIyOOKOU JPEeBHOCTHU: BPEMsSI OT BPEMEHU OH
MOSBJISICSA Ha HeOe OpaHXKeBO-KpacHoO 3Be3noi. Kpac-
HOE, «KPOBAaBOE» CUAHUE IJIAHETDI 3aCTABUJIO TPEKOB
MIOCBSITUTD €€ 60Ty BOMHBI Apecy. Y pUMIISH 60T BOMHBI
HOCHUJ UM Mapc, OoT Hero IuraHeTa U IOJy4uJa CBOe

Amepuxancxuii nocadounviti annapam «Buxune»

na nosepxnocmu Mapca

MpoTunBoCcTOSAHUA

Jlnia HabmoaeHunii 3a Mapcom Hanbosee
6JIATOIIPUATHBI MOMEHTBI IPOTUBOCTOS-
Hus, xorga Connne, 3emua u Mapc Haxo-
Jaarcst Ha ojgHoi npamoii. Ilpumepno pas
B 14 JieT HACTYnaeT Tak Ha3bIBAEMOE BEJIU-
KO€ IIPOTUBOCTOSIHUE: B 3TOT MOMEHT 3€M-
Js1 MaKCHUMaldbHO yaanreHa oT CouHIa,
a Mapc Hamb6oJee 630K K HEMy, pacCTos-
HHUE MEXKJy IUIAHETaMU COKpPAIaeTcs JIo
56 MJIH. KM, U B T€JI€CKOII MOKHO YBH/IETD
HEKOTOPBIC JEeTaIN MOBEPXHOCTH Mapca:
TEMHBIE 1 CBET/IBIC ITOJIOCHI B IIEHTPE U CBET-
JpIe 061acTH (TOJISIPHBIC IMATKU) Y ITOJTIO-
cos. Tax ke, xax 1 y JIyHBI, TEMHBIC 061aCTH
Mapca HaspIBAIOT MOPSIMH, A CBETIBIC — Ma-
TEPUKAMH.



MapcuaHcku nensax

Penped mapcmanckoil HOBEPXHOCTH J0-
BOJIBHO CJOKE€H. DTO MHOTOUYMCIEHHbIE
KpaTepbl € HEHTPAIbHOU TOPKOU, TOPHbBIE
XpeOTBI, ITIOCKNE BO3BBIINIEHHOCTU, OTIE/Ib-
HbIe BepIrHbI. CaMast BBICOKAs TOUKa IIa-
HeTsl — ByakaH Oummn (27 xm). Eme Ha
Mapce ecTb THTAaHTCKUE Pa3IOMBI U TPEIITH-
HBI. Y CaMOTO0 GOJIBIIOrO Pa3joMa IMUPUHA
120 xm n gmaHa moutn 4000 kM. bosrbryio
gacTh FOXHOTO ToJIyImapus 3aHUMAIOT Y-
CTBIHU, HAJl HUMH ITOYTU BCE BPEMs JyeT
BETEP, MOJHUMAIOMNI o61aka meLIu. MHO-
712 BO3/IYITHBIE MACCHI IIEPEMENIAIOTCS C OT-
PpOMHENIIEN CKOPOCTDIO, X TOT/[A IIbLIIEBBIE
6ypu IpHOGPETAIOT IJIAHETAPHBIA Mac-
mra6. CymecTByloT Ha Mapce U H3BIUINC-
TBIE JIOKOUHBI C TPUTOKAMH — BO3MOXKHO,
3TO pycJia JJPEBHAX PEK.

Ctpax u Yxac

Eme B 1877 r. y Mapca 6bu11 OTKPBITHI ABA
cryrauka. Fx Hazsamm ®Poboc (rmo-rpedecku
«cTpax») u Jlefimoc («yxac»). OHU nipej-
CTaBJIAIOT COOON KaMEHHbIE KYCKH, 110 (pop-

Kocmumeckuii annapam uccaedyem Poboc

Me HalloMuHalomue kaprodenunsl. ITo
pasmMepaM CIyTHHUKH Mapca MOKHO CpaB-
HUTDH C MIBIMH IUIAHETAMU — ACTEPOUAA-
mu: jgmuHa Jleitmoca Bcero 16 km, Poboca,
KOTOPBIH ITOYTHU BABOE HOIBINE COOpATA, —
28 kM. BepoaTHo, oHM 11 €CTh aCTEPOUADI,
KOTJa-To 3axBadeHHbIe Mapcom. O6a cryT-
HIKA U3yPOIOBAHBI KPATEPAMU: B JAJICKOM
nponuioM /Jlefimoc u ®oboc moaBepriInch

METECOPUTHOH «6ombapaupoBke». Ho ®o-
60C KpOME KpATEPOB OKA3aJICS MOKPBIT €IIIe
U 3araJOYHON CHCTEMOI IMapaslleJbHbIX
DIyGOKHUX 60pO3]| JUIMHOM 110 1 kM 1 mry6u-
Hoti 10 20 M. IMeHHO 3TOT (pakT CHOBA AT
IIUIIY IS Pa3MBIIUICHUN CTOPOHHUKAM I'U-
roTtesnbl >kM3HU Ha Mapce.

EcTb nn xn3Hb Ha Mapce?

Jliopu ponro Bepuau, uro Mapc moxeT
661Th O6uTaeMbIM. B XIX B. actponom /I xo-
BaHHN CKHamapesuid yBUAET Ha HEM CECTh
KaHAJIOB — SIBHBIN IPU3HAK IIUBUIHN3AIIIH.
Bckope reomerpuyeckast NIpaBUJIbHOCTD
1 UCKYCCTBEHHOE MTPOUCXOXKACHUE «KaHa-
JIOB» OBLIV OIPOBEPTHYTEHI, a IICPBHIC XKe
ITOJIEThI KOCMUYECKUX AIIApaTOB IPHUHE-
CJI OKOHYATEIbHOE pa3ovyapoBaHUE: IO-
BEPXHOCTHh Mapca 6buta mycTa. A B JaJIeKOM
nponutoM? Momm i KOrjaa-To JaBHO XKUTb
Ha KPAaCHOI IUIaHETE Pa3yMHBIC CYIIECTBA?
Bpsn sm. Ho moxet 6b1Th, Ha Mapce cy-
IIECTBOBAIN XOTSI 6bI HU3IMIIE (POPMBI JKH3-
HI1? OKa3aJ10Ch, 9TO OTBET Ha 3TOT BOIIPOC
Hy»XHO HUCKaTbh Ha 3eme. B 1996 r. amepn-
KaHCKHE y4€HbIE, UCCIEN0BAB HAaICHHbBII
B AHTApKTH/IC METECOPUT MAPCHAHCKOTO ITPO-
HCXOX/[CHUSI, OOHAPYKUIA B HEM (DOPMBI,
ITOXOKHIE HA OKAMEHEBIIHIE CJICbI GAKTEPHUIA!
HMccrenoBaHus Mpo0OKAIOTCA: BOIIPOC
0 JKU3HU Ha Mapce ocTaeTcst OTKPBITBIM.

Crumox Mapcea
€ KOCMUMUECK020
annapama
«Buxunez»

Opbumansiwuit

annapam
AMEPUKANCKOTL
agmomamueckot
MEACNAAHEMHOU
cmanyuu «Buxune»

Cosemexuit annapam
«M(l[)C—3»,
cosepuiueuul

2 dexabpa 1971 e.
nocaoxy 6 FOoxcrom

noaywapuu Mapca




CosiHeyHas cucreMa

Lpexpacryro Espony 3eec-IOnumep noxumua,

npespamusuiucy 8 6vixa

lonosa 3esca-
fOnumepa. Awmuunas
2eMma

Acmpornomuveckuii

anax fOnumepa

Boavwoe Kpacroe
Iamno

MiraHTckas nnaHeTa

IOnuTep — IMIAHETA-TUTAHT, €T0 PATUYC
(71 400 xm) B 11 pa3 Gosbure 3eMHOTO,
a macca (1,9 + 10%” kr) 6osbl1e Macchl 3eMun
B 318 pas. BpamaeTcs raHera 6bICTPO —
cytkn Ha lOnmTepe cocrasisior Bcero 9 ya-
coB b5 munyT, a Comnarie OnmuTep o6xoauT
3a 11,86 roga. ITockoabky mepuon o6pa-
menusa IOnurepa Boxpyr Connna paseH
4333 3eMHBIM CyTKaM, TO €CTb To4TH 12 ro-
JIlaM, OH JIOJITO OCTAETCS B OJJHOM U TOM Ke
CO3BE3/IUH U JIIOJIU ¢ 3eMJIU HABJIIOAIOT €ro
KaK APKYIO, XOPOIIIO 3aMETHYIO 3BE3]Ty.
IOnurep — razoBas maHeTa, COCTOSIIAS
MIPEUMYIIECTBEHHO U3 BOJOPOJA, a ATMO-
cepa 3TOl MIAHETHI TOMUMO BOJOPOJAA
C HE3HAYUTETHHOH MPUMECHIO T'eJIUS CO-
JEP>KUT MaJIble KOJIMYECTBA METaHa,
aMMHaKa U BOASHOTO mapa. B ar-
mocgepe IOmurepa pacnonoxe-
HBI JUIMHHBIE CJIOU OOJIAKOB,
61arofapst KOTOPBIM ITAHETA
BBIVISLIUT 1osocaTtoii. Ilo-
JIOCBI OOJIAKOB BJIOJIb 9KBa-
Topa fOnmuTepa MOkHO yBU-
JeTh U B Tenaeckorr. OHu
BpAIIAIOTCS, HEMHOTO OT-

IOnuTtep

ITsaras or ConHna maneTa IOnurep — camas 6osbnas
miaHeTa COMTHEYHON CUCTEMBI. DTy IUIAHETY OTAEISAET
ot CostHna paccrosinue B 778 MIH. kM (TO ecThb 5,2 a. e.),
a ee Macca IIPEBBIIIAET MACCY BCEX JPYTUX IUIAHET, BMeC-
te B34aThiX. He ciywaitno IOnurep nmosydymn ums rias-
HOT'O PUMCKOTO 60ra, Ifaps BceX 60ros (IpeKu Ha3bIBATI
ero 3eBcoM). JTa IUTAHETa U3BE€CTHA JIIOASM €IIe C APEB-
HOCTH: OBIBAIOT HOYH, Korja IOmnurep apko cuser Ha
HebOCBOJIe, YCTynas 6JIeCKOM TOJIbKO Benepe.

CTaBasl OT BPAIICHUS IUIAHETBI U APYT OT
apyra. KpacHoBaTtas okpacka yactu obia-
KOB CBHICTEJIBCTBYET O HAIUYUH B ATMO-
cepe FOnmmrepa MHOKECTBA CJIOKHBIX XH-
muueckux coeaqmnaenunii. Oxosno 20 et Ha-
3a/] yI4EHBIE CJICTATN IOTPSICAIOIIEE OTKPBI-
tre: Ha lOmmuTepe 6BIBAIOT rpo3bl. AMepH-
KaHCKHue «Bosypkeprr» 3apernctpuposain
B aTMOC(epe TUIAHETBI MHOTOYNCJICHHBIC
BCITBIIIIKH, KOTOPBIE MIPEACTABJISIOT COOOM
IONMUTEPUAHCKUE MOJHUH MPOTIKEHHO-
CTBIO B TICSTYHN KuToMeTpos! ITosepxHOCTB
IOnuTepa nmoj arMochepoil MOKPHITA...
okeanoM. Ilpasna, o6pasyeT ero He BOAQ,

IOnumep. Bud us
KOCMOC



a CKVDKEHHBIN MOJT BBICOKUM JIaBJICHUEM,
«KANSIUHA>» BOJOPOJ. BHyTpu rutaneTs! Ha-
XOJUTCS TBEPJOE AAPO, COCTOAIIEE U3 KaM-
HSI 1 METAJUIOB.

Bonbwoe KpacHoe lNaTHO

B armocdepe IOmurepa ot yxe 300 ser
HaOII0MAeTCA BIIEYATISAIONEE ABIEHUE —
bosabmoe Kpacnoe ITarno. 9To orpomuoe
aTMocepHOe 06pasoBaHUE pa3MEpPOM
15 000-30 000 kM, ero rIomasb BABOE Ipe-
BocxoauT pazmepnl 3emun! Korga-to act-
POHOMBI ITOJTaTaJIN, YTO 3aTaA0YHOE MATHO
Ha IOnurepe — orpomueiimee o3epo pac-
xasieHHol sasbl. Ho yxe B konne XIX B.
6BbUTO BBIIBUHYTO IPEANOJIOKEHHAE, UTO
bosabmoe Kpacnoe IlaTHo coctout us xa-
KOTO-TO OYE€HbD JIETKOTO BEIECTBA, HO TOJIb
KO TBEPJOTO, a HE KUJKOTO, TOJJICPKUBA-
€MOTO JOBOJBHO IUIOTHOH aTMocgepoi
IOmmrepa Ha 6osbmioli Beicote. Ha ero tep-
JIOCTB, TI0 MHCHHIO aCTPOHOMOB, YKa3bIBAJI
TOT (PAKT, YTO OHO IEPEMEMIATOCH IO JIOJI-
rore IUIAaHETHI KaK HeuTo Ieyoe. B Hacros-

Cnymnux FOnumepa Karnucmo

Imee BpeMsl MHOTHE yI€HBIC IPHUJIECPKUBA-
10Tcs MHeHUs, uyTo boabmoe Kpacnoe ITar-
HO — TUTaHTCKUI BUXPB B aTMocdepe Tu1a-
HETBbI, KOTOPBIA BPaIMAETCS € IEPUOIUU-
HOCTBIO B I1€CTh cyTOK. Oxoso 60 et nasan
Ha OnuTepe OTKPBLIN ele HEeCKOJIbKO

TAKUX «IIATEH», HO 3HAUUTEJIHLHO MEHBIITNX
pasMepoB, MpUYEeM HEKOTOPBIE U3 HUX 00-
Pa30BaJINCh CPABHUTEIBHO HEJABHO (HE
6oJee mosyBeka Hazan). IHTepecHo, uTo Bee
«IISITHA» B3aUMOJICHCTBYIOT KaK MEX]y CO-
6011, Tak 1 ¢ boapmum Kpacaemv ITaraoM.

CnyTtHuku IOnuTtepa

IOnuTep oxpyskeH 1€10ii ceMbeil CIyTHU-
KOB, UX Y ITaHETHI 16, mepBbie uetnipe (Mo,
Espomny, l'anumen n Kasimcro) oTkphLa

B 1610 r. eme Taumneo Tanmneit, Habmonas-
Ui ITaHeTy B Teaeckon. Hassanus Heko-
TOpbIM criyTHUKaMu FOmmrepa gamm nmeHa
BO3JIOOGJIEHHBIX pUMCKOTO 6ora. CaMbrid
6oJbIION U3 cnyTHUKOB — lanmmen. Haw-
GOJIBITUI MHTEPEC YUEHBIX B IOCIEIHUE
rojsl BeI3Basa EBpomna. ITocne usyuenus
CHUMKOB, CJICTTAaHHBIX «Bosamkepom», yue-
HBIE IIPUIILTA K BBIBOJLY, YTO TEMHBIE ITOJIO-
CBI HA TIOBEPXHOCTU 3TOTO CITlyTHUKA —
TPEIUHBI B JeAsSHOM rokpose. IIpo-
HCXOKICHUE TPEIIUH J0 CUX IOP OC-
Taercs 3arajgkoil. Hekoropsie actpo-
HOMBI I10JIAraloT, YTO BOJA, IIOHUMAB-
nrasicst Koraa-To u3 Hejap EBporer, 3a-
Mep3ia, B TO BpeMs KaK CHU3Y 3Ty Jie-
JISTHYIO KOPKY pacIiipai HOBBIE TOTOKU
BOzibI. IMEHHO 5TO 1 MpHUBEJIO K 06pa3o-
BAHUIO TPEIIMH HA [TOBEPXHOCTU CIyTHUKA.
B 1979 1. BBISICHILIOCH, UTO IOnTep nommmo
KPYIHBIX CIIYTHUKOB IMEET KOJIBIIO, ITO100-
Ho Carypny. KosbIio BesmikaHna o4eHb y3Koe
U COCTOUT U3 MEJKUX MNbLIEBBIX YaCTUIL,
YBHJIETB €TO € 3€MJIT HEBO3MOXKHO, IIOTOMY
9YTO OHO ITOBEPHYTO K HAM pedpoMm.

Crnymmnux
HOnumepa Ho
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Amepurxancxas
ABMOMAMUMECKAS
MENCHAAHEMNAZ,
cmaryus «Bosdcep»,
nposemesuLan Mumo
IOnumepa u coenaswas
CHUMKU €20 00AaUNH020

noxposa

Espona — 0dun us

UEMBUPEX CRYMNUKOE
FOnumepa, omipvimoix
I Tanuneem 6 1610 e.
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CotHedHasA cucreMa

CatypH

Ilecras mwranera Comueunont cucrembl — CatypH. OH o1
crout ot Comxna Ha 1,43 mapa. km (9,54 a. e.). dto mocaen-
HSIS U3 IUTAHET, BUANMBIX HEBOOPY>KE€HHBIM IVIA30M U I10-
TOMY U3BECTHBIX Y€JIOBEUECTBY C ApeBHOCTH. Hazpana
OHa B UYECTb ApeBHEpUMCKOro 6ora CaTtypHa — 60XKeCT-
Ba mwiogopoausd, otua IOmurepa u apyrux 6oros. Co
BPEMEH U300PETEHNS TEJIECKOIIOB BHUMAHUE ACTPOHO-
MOB IIPUBJIEKAIOT IIUPOKHE CBETIbIE KOJIBI[A, B KOTOPBIE
KAk ObI IOTPYy>K€Ha IIAHETA.

Acmpornomuneckuit
anax Camypna

Cxemamuunoe
usobpasicenue wacmu
xoney Camypna
(usema na pucynie
He coomeemcmayom
Hamypassnvim)

MnaHeTa, noxoxasa Ha IOnuTep

CaTypH, OTHOCSAIIUICA K IUITAaHETAM-TUTaH-
TaM, FUIY K TUTaHETaM BHEITHE TPYIIIIBI, IMe-
et paguyc 60 000 xm u macey 5,7 « 10% kr.
Boxpyr cBoeii ocu on Bpamaercs 3a 10 wacos
40 MHUHYT, a €ro Iepro 06 paIECHUS BOKPYT
Cousnna pasen 10 759 3eMHBIX CYTOK, TO
ectb 29,46 rosa. CBETUT OH JIOBOJILHO APKO,
OTYACTU 61arofaps KOJbllaM, HO YCTYIIAET
IOmmrepy, moTOMy 4TO PacIoIOXKEH JaIbIIe
ot Cosna. Io crpoennio CaTyps Bo MHOrOM
noxox Ha IOnmrep, cBoero cocena: oH TOXKE
COCTOWT B OCHOBHOM M3 BOJIOPO/Ia C HEOOIb-
IO ITPUMECKIO T'eIHs, aTMOC(epa 3TOH ITa-
HETBI TAKXKE 3aTSIHYTA CJIOEM aMMUAYHBIX
06:1aKk0B, 1 Ha CaTypHe GYIIYIOT TUTAaHTCKIE
IMITOPMBI, BUJUMBIC B CHJIBHBIN TEJIECKOII
Jaxke ¢ 3emn. IToBepXHOCTD IJIAHETBI IO,
aTMocgepoii MOKPBIBACT OKEAH *KUJKOTO BO-

Camypw (y epexos Kporoc) nosxcupan ceoux deme,

UMOBDL ONU He OMUANU Y He20 BAACTD HAO MUPOM.
Tpeueckuil peavedp usobpascaem cynpyzy Kpowoca-
Camypna Per, npurocaugyro myaicy ovepeonozo
Mmaadenya

Jopona, a B rieHTpe CaTypHa HaXOAUTCS Or-
POMHOE SIIPO, b MACCA TIPEBOCXOIUT 3EM-
Hy1o B 20 pa3. OHO COCTOUT 13 KaMHs, JKeJle-
32, 2 BO3MOKHO, ¥ 30 JIbJ{a — CMECU KPUCTAT-
JIOB BOJIbI, METAHA M AMMHAKa, CITOCOOHOMN He
IUIABUTHCS TpH TeMnepatype 6oiee 10 000 K,
LapAIIEi B HeApaxX IUIAHCTDL.

3arago4vHblie KonbLia

IToxainyi, caMbIM 3aMevYaTETbHBIM BO BHE-
IIHEM BUJIE IUTAHETHI OKa3bIBAIOTCA d(ppexT-
HBIE KOJBIIA, onosickiBaomue CaTypH 1o
skBaTopy. lllmprHa 3THX KOJIEI KOJTOCCaTb-
Ha — JICCATKHU THICSTY KFUIOMETPOB, a TOJIIN-
Ha TOBOJIbHO Mauta — He 6osee 50 M. Tpu 60:16-
MIFX KOJIBIIA Pa3/ICJCHBI TPOMEKYTKAMU,
A CHApY>KU Ha IOBOJBHO OOJIBIIOM PACcCTOS-
HUM OT HUX OBLIIO HEJAABHO OTKPBITO €I
HECKOJIBKO TOHKUX U IIPO3PAavYHbIX KOJICII.
Jlo orkportusa xonen y IOnurepa, Ypana
u Henryna CaTypH cuMTajcsa eJUHCTBEH-
HOH IUTAaHETOMN, OKPYKEHHOM KOJIBLIOM IIO
skBaTopy. IlepBBIM BHUMaHNE HA HEOOBIY-
HeIii Buj CatypHa obpaTun lanmreii. beuro
s10 B 1610 r. MTanbsaHCcKkuil yueHbIl Toraa
PEIIIUL, YTO YBUAEI ABA OTU3KUX CITyTHUKA
wianetbl. Ho B 1655 . 6bL10 BBIACHEHO, YTO
3TO HE CHYTHHUKM, a CIUIONIHOE KOJbIo. Te-
IIepb yKe U3BECTHO, 9TO Koibio CaTypHa
He cruromHoe. [ranera-ruranT okpy:keHa
6oJiee YeM IATHIO KOIbIIAMH, HE CONPHKA-
CAIOIUIMUCS JIPYT C JPYTOM.



OcHosHbIe KosbIta CaTypHa 0603HAYAIOT-
cs B actpoHoMun 6ykBamu A, B, C, D, E
u F. Buemnuii pajuyc xosbna A paseH
140 000 xm! Camoe apKO€e KOJIBIIO — KOJIb-
o B, oTnesnrenHoe ot Koablia A TEMHBIM
IIPOMEXYTKOM. DTOT IIPOMEKYTOK YUCHBIE
Ha3bIBAIOT IIEJIbI0, Nan aeaenueM, Kaccu-
HJ (Ha3BaHUE JAHO B YECTh YUCHOTO, CTaB-
IIEro IMEePBOOTKPHIBATEIEM 3TOTO SIBJIE-
Hus). BHyTpH Koubna B pacronoxkeno ca-
Moe TeMHoe KouibIto C. Bee aTi Tpu Kosbia
OKpY>KeHBI Kobiiamu D (¢ BHyTpeHHeH cTo-
ponnl) u E (c BHEmHEH cTopons!). Kosbio
F pacnosnoxeno mexay xoabmamu A u E.
Bce ocHoBHBIE KOosbIIa CaTypHaA COCTOAT,
B CBOIO OYepe/b, N3 MHOXKECTBA Y3KUX KO-

JICYECK.
Kakux Togbko rumores He BbIIBUT'AJIOCH
OTHOCHUTCIBbHO IIPOUCXOKACHUI KOJICI_I!

Dpazmenm nosepxrnocmu Camypua. Crumox
¢ Kocmuneckozo Kopaona «Boadacep»

ITo:xanyit, camoe OPUTHHAIBHOE ITPEAIIONO-
sKeHue BbIcKaszas Ha 3ToT cueT K. 9. [{uos-
KOBCKHUI, KOTOPBIH CUNUTAT, YTO KOJbIIA
CaTypHa, «<MOXKET OBITh, TOKE KUBBIC, THA-
Y€ TPYAHO, IOYTH HEBO3MOKHO OOBSICHUTD
UX CYIIECTBOBAHUE; €CJIN OBl HE UTO-TO pa-
3yMHOE, YIPaBJISIONIEE UMH, KOJIBI[A JOLK-
HBI 661 06pa3oBaTh A CaTypHA JIyHY>.

Kospna Catypaa 06pa3oBaHbl pa3TMIHbIMU
YaCTUIAMU, KaMHSAMU U TIIBIOAMU Pa3HbIX
Pa3MepoB, MOKPBITHIMA HHEEM H JIBJIOM.
Hcxons 3 3TOro, paHblIe MOJIAraId, 9TO
OHU TOSIBIJINICH BCJEACTBHUE Pa3pPyNICHUS
OJIHOTO U3 €TO CIyTHUKOB, KOTOPBIA JTUOO
HadaJg o6pa30BBIBATHECA B 3TOU 30HE IpU

poxkaernn COJHEYHON CHCTEMBI, HO TAK
1 He CMOT 00Pa30BaThCs, TUOO IOIAT B I10-
se npurspkenns Carypua ussne. OxHako
JIAHHBIE, II0JTy9€HHbIE aMEPUKAHCKIMH KOC-
MHYEeCKUMHU anmnaparamu «Bospkep», mo-
3BOJIFUIN PA3Ta/ATh TAHHY IPOUCXOXKICHIS
KOJIEI[: 3TO He pa3pylleHHble CIIyTHHUKU,
a OCTATKH OIPOMHOTO OKOJIOILUIAHETHOTO
obmaka. Ero BHyTpeHHME 061aCTH OCTATHCH
KOJIBIIAMHY, COCTOSIIIUMU U3 Pa3ApOOJICH-
HBIX KyCKOB, a 13 BHEIIHUX 061acTei cop-
MHPOBAIICH CIlyTHUKU.

JlyHbl CaTtypHa

CryTHHKOB, WH JyH, y CaTypHa OYeHb MHO-
ro, cefiuac ux nssectHo ooiubnie 20-ru. ITo
TPAIUIUN OHU HA3BAHBI MMEHAMH IIEPCO-
HaXell aHTHYHOH MudoIOTUH, HO, B OT/IH-
que OT IUIAHET, HE PUMCKOU, a rpeYecKoi
(ITpomereit, ITangopa, dunenax, dnmume-
teit, Tepus, Pea, luona, lunepuon, fAner,
Deban ap.). Cambrii kpynHbIi — Turas, ero
quameTp — 5150 kM, 1 OH GOJIBIIIE HE TOTb-
ko Hameill Jlynol, Ho u Mepkypus. Turan
IMEET COOCTBEHHYIO MOIIHYIO aTMOC]epy,
COCTOSIIYIO U3 a30Ta C IPUMECBIO METAHA.
BeposTHO, moBepxHOCTD THTaHa MOKPBITA
ATAHO-METUJIOBBIM OKEAHOM, HO ILJIOTHAS
aTMocdepa CKPhIBACT IUIAHETY OT HabOJIIO-
JaTeJiemn.

Mumac — 00un us
cnymuuios Camypua

Camypn u ezo
cnymuuKu
(usobpasicerue dano
He 6 macumade)
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CosiHeyHas cucreMa

Ypan — epevecxuii 6oz
neba, cynpye leu-3emau
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Acmpornomuneckuit
anax Ypana

7-pymoeniii meneckon
B. Iepuens, ¢ nomowwio
KOMOPo2o O OMKPvLL
Ypan

«[eopruesckasa 3ase3pa»

Korza sxusmuii B AHIIIMN yYUTEIb My3bIKA
1 aCTPOHOM-TIOOUTE B lepimess ysHai, 9To
obHapyxennas um 13 mapra 1781 r. komera
IIpH GJIFDKANIIEM PaCCMOTPEHIH OKA3aIach
paHee HensBecTHOH 11aHeTol CoMHeuHOoM
CHUCTEMbI, OH IIPUHSI PEIEHUE HA3BATh €€
B 4ECTDb CBOETO ITIOKPOBUTEIS — KOPOJIst AH-
wimn Teopra II1. Iepmens 06 bIBUT yIeHOMY
MUPY, YTO OTHBIHE HOBas ILJTaHETA MMEHY-
ercs leopruesckoii 3se3jioit. Ho esporneii-
CKH€ aCTPOHOMBI HAOTPE3 OTKA3AJINUCh OT
TAKOT'O Ha3BaHUSA, OHU CIUTAJIN, UTO OTKPBI-
TYIO IUTAaHETY CJIEAYyET MMEHOBATD ITOXOOHO
ocTanbHbIM IuTaHeTaM COJIHEYHOU cucTe-
Mbl. [lepBooTKpbIBaTE IO HUUETO HE OCTA-
BaJIOCh JIeJIaTh, KaK COMIACUTBLCS € 6OJb-
IIMHCTBOM y4eHbIX. Tak co Bceobiero o106-
pEeHUs HOBYIO IIAHETY CTAJUd Ha3bIBATD
Ypanom — 3T0 UM Jjasl €l 3HAMEHUTBIN He-
menxkuii acrponom M. boye. I[Tnanera Ypan
IOJIy4MJla CBOE Ha3BaHUE 110 UMEHU JIPEB-
HETpeuecKoro 6oraHeba, cynpyra len-3emin,
KOTOPBIM CUUTAJICH OTIIOM TUTAHOB, OJJHO-
IJ1a3bIX IIUKJIOIOB, CTOPYKUX MCIOJIU-
HOB H... 60TUHN TIO6BU ADPOTUTEL.

Cepbmagq nnaHeTa

Cenpmasi, M1, KaK CIUTAIN B MOMEHT €€ OT-
KPBITUS, TOcaeHAs, uiaHeTa CoHEeYHOM
cucrembl uMmeeT paguyc 25 900 kM 1 maccy
8,7 + 10% kr, aTa mwianera-rurant B 61 pas

YpaH

Cenpmyro ruaneTy ComHeuHo cucreMbl — Ypas — ot CoJH-
1a orpesstor 2,87 muipa. km (19,18 a. e.). Orta manera
He ObLIa U3BECTHA B APEBHOCTHU. YPaH UMeeT 6-10 3Be3/I-
HYIO BeJIUYUHY (IoJgpodHee 00 3ToM cM. c. 48), oH
pasJu4YuM B BUJE TYCKJOH 3BE€3J0YKU, B KOTOPOU HU-
KTO He 3a11003pu1 IutaneTy. OTKPBIT YpaH ObLT CTydaii-
HO: B 1781 r. actpoHom-mo6urens Buibsim [epiess 3a-
METII B TEJIECKOII ABYDKYIIUIICS 110 HeOY CBETIIBIH JUCK,
KOTOPBIU IPHUHsLI 32 KoMeTy. [epiness coobmmt o6 yBu-
JAEHHOM ITPO(eCCUOHATBHBIM ACTPOHOMAM, U BBISICHU-
JIOCh, YTO OH OTKPBLI HOBYIO ILTAaHETY!

Ypan

6ospIie 3eMIM IO OGBEMY U TSKEJIEE e¢
B 14,6 pasa. Ypan o6pamaeTrcs Bokpyr CosH-
na ¢ nepuojioM B 84,01 roza, a moJHLIH 060~
POT BOKpYT CBOEH OcH coBepuiaer 3a 17 ua-
coB 14 munyt. OceBoe BpaleHue y YpaHa,
Kak 11 y Berepsl, o6paTHOE. DTO 3HAYHUT, ITO
IJIAHETA BPAMIACTCS «Ha3ad», B CTOPOHY,
IIPOTUBOIIOIOKHYIO IBUKEHUIO ITO OpOUTE
Bokpyr Coxama. Kpome Toro, ocek Bpaie-
HUS IUIAHETHI UMeeT HakJIoOH 98°, To ecThb
MIPAKTHYECKH JICKHUT B IIIIOCKOCTH OPOUTBHI:
YpaH KaTuTcs o opéuTe, IepeBOpadnBa-
SCh, KaK KOJOOOK IIO JJOPOKKE, ITPU 3TOM
IIepEeBOPAYNBACTCS OH HA33/, a 10 OpoUTE
npojsuraercs suepej!



Ocp BpameHnus: YpaHa cCMeIleHa OTHOCU-
TeJBHO €ro MarHuTHOM ocu Ha 60°. Buuma-
TEJIbHO U3Y4YUB JJAHHBIE, IIOJTy4E€HHbIE ABTO~
MaTUYEeCKON MEXKIIIAHETHOU cTaHueil «Bo-
AJPKEP», CIEIUATICTDI BBIIBUHYJIA BEPCUIO,
YTO CTOJIb 3HAYNTENBHOE OTKJIOHEHHE IIPO-
HCXOJIUT ITIOTOMY, YTO MArHUTHOE I10J1€ Ypa-
Ha B HACTOSIIIEe BpeMsi HaXO[UTCsl B IIPO-
Lecce MHBEPCUU. JTOT IMPOLECC PAHO MU
IO3/IHO 3aBEPIINUTCS IIepEMEIEHUEM I0K-
HOTO IIOJIIOCA HA MECTO CEBEPHOTO M HA060-
pot. Ilpasja, He Bce ydeHbIE€ COIVIACHDI
¢ 3ToM runore3oii. HexoTopble acTpOHOMBI
I10JIaraloT, OYTO OIPOMHOE OTKJIOHEHUE
MarHUTHBIX IIOJIIOCOB OT reorpapuyeckux
BO3HUKJIO 13-32 TOT'O, YTO YPaH CTOJIKHYJICS
€ KAaKUM-TO KocMudeckuM TesioM. [lpuuem
pasMepsI 3TOTO TeIa MPUOIU3UTEIBHO Ta-
KM€ JKe, KaK U 'y Hallel 3eMIn.

VYpan Tak ganex ot nentpa CoaHeuHou cuc-
TeMbl, uTOo COJIHIIE C HETO BUJHO HE KaK
JIICK, @ KaK ApKasd 3B€3/1a. JTa IUIaHeTa I10-
sydaet B 400 pa3 MeHbIIIe cBeTa, 4eM 3eMJIs.
ITommasimmm Ha YpaH TIO/SIM ITOKA3aI0Ch OB,

YTO 3/[€Ch IAPAT BEYHBIC CyMEPKH.
IToso6HO MPOYMM ra30BbIM TUTAaHTAM, YPaH
nMeeT MoIHyIo aTMocpepy. Cojeprkrarmmii-
cs1 B HEH METaH ITOIIOMAET KPacHBIE JIyUU
U OTPa’KACT ToJyObIe U 3€JICHBIC, TIO3TOMY
YpaH BBIIAAUT Tosay6oii mianeroil. Huka-
KHX aTMOC(EPHBIX 00pa30BaHUM, 11006~

HbIX bonbmomy Kpacnomy Ilaray IOnure-
pa, Ha YpaHe He OOHAPYKEHO, HUKAKUX
6ypb ¥ IITOPMOB He Habmofa1och. BeposT-
HO, II0Ji aTMOC(EPO, TOMIHUHA KOTOPO
OKOJIO 8 KM, CKPBIBAETCS OKEAH U3 BOADI,
aMMMaKa ¥ METAHA, KOTOPBI OJIMKE K IeH-
TPY IUTAHETHI IEPEXOJUT B KEJIE3HO-KAMEH-
HOE sAJ]po.

CnyTHUKM... U CNYTHULbI YpaHa

Y Ypana 10BOJIBHO MHOTO CHYTHUKOB —
Gouiblle gecaT. JIBa caMbIX JaJleKux U ca-
MBIX KpyIHBIX — O6epon n Turannsa —ysu-
Jei eme lepnrens, aBa caeayomux — YMo-
puaIh 1 Apraib — 6bLUIH OTKPBITHI B XIX B.,
a Mupanga — B XX B. Mimena cryTHUKOB
ObUIY 3aMMCTBOBAHbLI HE U3 AHTUYHOM MU-
(ponornm, a M3 AaHIMICKONU JIUTEPATYPDL:
YM6puans — u3 moamel A. Tloyma, ocrans-
Hble — 13 npoussejennii Y. Hlexcnupa.

A B 1977 r. 6BUIO COBEPIIEHO CCHCAIOH-
HOE OTKPBITHE: OKA3bIBACTCH, Y YpaHa, Kak
uy Carypna, Toxke ecTb Koubna! M xorza
B 1986 r. amepukanckuii anmapar «Bosj-
XKep-2» O6GHAPYKIIT MEXKTY STHUMU KOJIbI[aMI
U1 ITATHIO YK€ U3BECTHBIMU CITyTHUKAMH Ypa-
Ha eIIe JIECATOK MAICHBKUX CITYTHUKOB, 3TH
JIYHBI YpaHa TOK€ TOJYYIIN IEKCITHPOB-
ckue nmena — Jlezpemona, Odenus, Jxynn-
erra, Kopzaemus u n1p.

B. Iepwens. Iocne
omxpoimus Ypana

o1 Ovin usbpan

wnerom Jlondoncxoeo
Koponesckoeo obuecmea
U CMAR NPUOBOPHBIM
acmporomom. Ocmasus
MYZVLKCY U UCAUKOM
nocesmus ceos
acmpornomuu, on coerat
eue Hemano OmKPLLIMUTE

Lamow xpynneiuwux
cnymuuxoe Ypana:
1. Tumanrua

2. Obepon

3. Ymbpuans

4. Apuanv

5. Mupanoa
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CotHedHas1 cucreMa

HenTtyH

BocbMmas rutaneTa Hameii cucrtembl, cautast ot CotHia, —
Henrtyn — 6b11a oTkpbiTa B 1846 1. PaccTtosaxue oT Hee
no Connna 4,5 mapg. kM (30,06 a. e.). 9Ta mianera
He BUJHA HAa HeO€ HEBOOPYXEHHBIM IVIa30M (ee 6J1eck
COOTBETCTBYET 8-i1 3B€3/IHOU BEJIMUUHE), HO €€ MOXHO
3aMeTHUTDb B XOPOIINil GMHOKIIb. B mponosskenne gpes-
HEHl TPaAuIMM IUTAaHeTa IIOJYYIIa Ha3BaHUE B YECTh
Henryna — puMcKOro MOpCKOro 60KeCcTBa.

Acmpornomuneckuii
anax Henmyna

Vpoen Jlesepre

Honapnas wanxa u3
3acmuleuiezo azoma

Na NOAIOCE CAMO20
KpynMo2o cnymnuxa
Henmyna — Tpumona.
Crumox «Boadcepa-2»

Tpnymd HebGecHOo MexaHUKu

OrkproiTue HenrTyna crano 3HaMeHaTe b
HBIM cOOBbITHEM JIs1 acTpoHoMuu XIX B.
/Jles1o B TOM, 4TO YecThb OGHAPYKEHUS HO-
BOU IVTAHETBHI TPUHAJICKHUT MPEXK/IE BCETO
KaOMHETHBIM YIEHBIM: MOKHO CKa3aTh, YTO
HenTyH oTKpbUIM paHbBINE, Y€M YBUJICIH.
Hcropukn Haykn JIIOGSAT rOBOPUTH, uTo Herr-
TYH GBI OTKPBIT «Ha KOHUHKE ITepa». [Ipo-
n301WIo 3TO Tak. Ilocre oTkpeITHsa Ypana
ACTPOHOMBI 3AMETHUJIH, YTO TA TUIAHETA Be-
JeT ce6GsT HEeNpeaCKa3yeMo: TO «3aberaer»
BIIEpPE/]], TO «OTCTAET» OT BBIYUCICHHOH Op-
ouTbl. OOBACHUTDL 3TO MOKHO OBLIO JIIIIb
BJIUSHUEM €IIe OJHOU IUTAHETBI, KOTOpas
HAXOJIUTCS 3a YpaHOM. Bbramcints mo ms-
MEHEHHIO OPOUTHI YpaHa IT0JI0KEHNE 3TON
HEBEJOMOM IUTAHETBI OBUTO 3a/1aUeii upes-
BBIYAWHO CJOKHOI, HO JIUISS MaTE€EMAaTHUKU
XIX B. HOCHILHOM. 3a €€ penleHne B3sIICh
MOJIOZBIE YIEHBIEC — aHIIUYaHUH JIKOH
Anamc u ppannys Ypoen Jlesepse. Ilpn-
MEPHO B OJTHO U TO € BPEMs HE3aBUCHUMO
JPYT OT Jpyra OHH IPUIIUIA K CXOJHBIM pe-
syasratam. Ho AjaMc rocran cson Bbrunc-
JeHus pupektopy IpuHBHUCKOi 06cepBa-
TOPHUU, KOTOPBII HE 0OpaTHI Ha PaboTy

Tpuymegp Henmyna. /Jpesnepumckan mosauxa

Y4€HOTO JIOJKHOIO BHUMaHU, a Jlesepne
HaIpaBWI CBOU BBIKIQJKU B bepauHckyio
obcepBaropuio. 23 ceHTA6ps 1846 r. mich-
Mo JleBepbe NoIyduI HEMEIKUH aCTPOHOM
Horann laste — u B TOT 3Ke Bedep, Hampa-
BMB TEJIECKOII B YKa3aHHOE (DPAHITy30M MeC-
TO, yBUJIeJI Ha He6e HOBYIO ILIAaHETY!

MocnenoHuin ra3oBbIN TUraHT

Henrryn okasaicst o4eHb IIOXOXKIM Ha YpaH:
pajauyc BocbMoii rtaneTsl ColHEeYHOI cuc-
Tembl — 24 300 kM, macca — 1,03 - 10% xr.
ITepuoj spamenus Henryna Bokpyr csoeii
ocu — 16 gacos 03 MuHyTHI, IEeproOJ 06pa-
menust Bokpyr Courna — 164,79 roza. Io-
JIO6GHO YpaHy, 3Ta IVIAHETA-TUTAHT COCTOUT
GOJIBIIEI YACTBIO U3 BOJIOPOJA, B €€ ATMO-
cepe, kak u B aTMocdepe YpaHa, 60bIIIe
METaHA U MEHBIIE BOJOPOJA U TCJIUs, YeM
B arMocpepax IOmurepau Carypna. Meran
ITOMIOMAET KpacHble ayun, 1 HenryH, mo-
JIOGHO YpaHy, CBETUTCS KPACUBBIM CHTHUM
csetoM. Ho ecTh 1 HeOXKMTaHHOE CXOCTBO
¢ IOnmurepom: Ha nucke HenrtyHna moskHO
3aMETHUThH MSTHA aTMOC(EPHBIX BUXPEH.
OJHO U3 HUX, OKPY:KEHHOE GeIbIMU 00J1a-
KaMH, I10oJy4mnio HazBanue bosbmoro Tem-



Horo Ilstaa. Henryn — nociaeanunii us ye-
TBIpEX MPEJCTABUTEICH I'PYIIIBI IUIAHET-
TUTAaHTOB, WM BHENIHUX IUTAaHET. bosbine
B COJIHEUHOI CHCTEMEe OTPOMHBIX MACCHUB-
HBIX IUTAaHET, IPECTABJISIONIX COOOM CKOTI-
JIEHUE Ta3a, HeT.

CnyTHukm HenTtyHa

ITepssiii ciyrank Henrryna — Tpuron — 06-
HAPYXXIIN OYKBAJILHO Yepe3 HECKOJIbKO He-
JleJTb TIOCJIe OTKPBITHSA CaMOM IJIAHETHI,
BTOpO — Hepeuny — oTKpoLIM eme yepes
cro aeT, B 1949 . A B 1989 r. «Bosxep-2»
cororpaduposa eme mecTb paHee HEU3-
BeCTHBLIX ciyTHHKOB Henryna. CaMblii 3a-
MeuaTe IbHBIA 3 CIIyTHUKOB, KOHEYHO, Tpu-
TOH (CBO€ HAa3BaHUE OH ITOJIYYWI B YECTH
MOPCKOTO 60KECTBa, CbIHA M CITyTHUKA 60Ta
Henryna). Tpuron o6pamraercs Bokpyr Hen-
TYHA B HAaIIPpaBJIEHUH, IIPOTHBOIIOTIOKHOM
(o6paTHOM) HANPaBJICHUIO BPAIICHU I11a-
HETBLI BOKPYT cBoei ocu. O6paTHbIE CIIyT-
HUKU ecThb ene y IOmmrepa n y CarypHa, HO
OHU OY€Hb MAJIE€HbKHE U Yal€HbI OT CBOUX
IUTAHET Ha MUJUIMOHBI KIJIOMETPOB, a Tpu-
TOH — IOYTHU Kak Hama JlyHa, k ToMy Xxe
panuyc ero opoutsl —Bcero 355 000 km: oH

Henmyn

Jlocon Adame

boavwoe Temmoe

Tlammo

6sroxe k Herrryny, wem Jlyna k 3emite! Cro-
UT OTMETHUTD EIIE OJ{HY 3aMEYaTEeILHYIO 0CO-
6eHHOCTD TpUTOHA: Y CIlyTHHKA €CTH aATMO-
cepa (13 cnyrHEKOB KpoMe Tpurona at-
Mocgepoii obragaeT aumb ayHa FOmmrepa
Turan). A nmposerasmemy mumo Tpurona
«Bosamxepy» yraroch cororpapuposaTh
U BOBCE HEBEPOATHOE JUI XOJIOAHOH ITa-
HeTHI (cpefHss TeMnepaTypa Ha TpurTone
-235 °C) npupojHoe sBJIeHNE — MHOTOKU-
JIOMEeTpOBbIE reliseprl. Becnoit Comnile Ha-
rpeBaeT NOJIAPHYIO Imanky Ipurona, cocto-
AITYI0 U3 3aCTBIBIIETO a30Ta, MO0 JbJIOM
00pa3yIOTCA CKOIIEHUS KUJIKOTO a30Ta,
OHH-TO U IPOPBIBAIOT JIEJ], «BLICTPETUBASI»
Ha BbICOTY 8-10 KM!

CnomaHHbIe Kosbua?

OG6HapykuB KombIia y Ypana u lOnurepa,
aCTPOHOMBI HAYaIM UCKATh KOJbIA 1 BOK-
pyr Henrtyna. 1 xosbia y 9TOH IUTaHETDI
B KOHIIE KOHIIOB OBbLITH OOHAPYKEHEI, HO Ta-

KH€ CTPAaHHBIC, YTO UX U KOJIbIIAMH-TO Ha-
3BAaTb HEJIb34. Z[CJIO B TOM, 4YTO OHU1 ObLIMN...

HEIIOJTHBIMU, CJIOBHO PAa30PBAHHBIMU: Ha
OJIHUX yJaCTKAX OPOUTDHI HAOIIOJAIOCDH CTa-
OGIUIbHOE CKOIUICHUE YACTHUIL, a HA JPYTUX
He ObUIO HUYeT0. ACTPOHOMBI HA3BAIH 3TH
crpaHHble kosabna Hernryna gyramu win
apkamu. VX mcciiejoBaHMe MOKa3aio, 4To
ydeHbI€ CTOJIKHYJIMCH C COBEPUIEHHO HO-
BBbIM, YHUKAIBHBIM TUIIOM BUXPEii: YaCTUIIBI
B Jyrax CJIOXHBIM O0Pa30M B3aUMOJECTBY-
IOT JIPYT C JPYrOM, C HEIPEPBIBHBIM IIbLIE-
BBIM KOJIBIIOM (¥ Takoe y Hernrryna o6Hapy-
JKEHO, TOJIbKO OU€Hb cJ1aboe) U ¢ GJIrKai-
MM CIIyTHUKOM IUTaHeThI — [amareeii.
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CotHedHas1 cucreMa

Acmpornomuneckuit
suax Ilnymona

Hepcusans Joyain
y meneckona 6 ceoei
obcepsamopuu,

NnyToH — ObiBLLAS

JI. beprunu
ussasn Ilnymona,
noxuUanuezo
1Iposepnumny —
0yOywyro wapuy
N003eMH020 MUPQ

ninaHeTa

IInyToH OTAENsAET OT HANIErO CBETHUJIA B CPEJHEM
5,95 yvupa. km (39,53 a. e.). OtkpeIT ILtyron B 1930 r.
Ha neb6e BusieH kax 3sesna 14 — 15-11 BeIMUUHLI U 3aMe-
TeH TOJbKO B caMble CUJIbHBIE TejaecKolbl. Ha3zsBan

B YECTb I'PEYECKOT0 6ora MOA3EMHOTO MUpa — CyMpad-
Horo Ilnyrona. C 1930 mo 2006 r. cunTancs AeBATOU
manetoit Conneunoii cucremnl. Ceituac IlryTony npu-
CBOEH CTATyC «KAPJUKOBO IUIAHETBI».

NMouckn HoBOM NJ1aHEeTbI

II1yTOH OTKPBLIH TEM K€ METOJOM, UTO
u Hernrtys: 06HAPYKUIIH, TOTOMY YITO JOJTO
WCKaau. A MCKAaTh HAaYaJdu B CBA3U C TEM,
YTO 3aMETUIN HEKOTOPOE BO3MYIIIEHUE OpP-
6ut Ypana u Henryna. AcTpoHOMBI pennu-
JIML, 9TO «BO3MYTUTEIBHUIIECH CIIOKOHCTBHS»
JIOJDKHA ObLIa CTATh €Ile OJ[Ha HeBEeAoMast
IJIaHeTa — JieBAaTasd 1mo cdety ot CosHIa.
3HaMEHUTBIM aMEPUKAHCKUI aCTPOHOM
Ilepcusann Jloyann, uccaeposarens Mapca,
ocuoBaresnb Puarcraddckoit o6cepBaTo-
pun, B 1915, mpoaHaym3upoBas BO3MyIIE-
HUS YpPaHa, pacCUYNTAI IOJOXKEHUE JeBs-
TOW IJTAaHETHI, Haxo sAmelics 3a Henrrynowm,
U IPUCTYIIFII K €€ CHCTEMATHIECKIM ITOHC-
kaMm. Yepes rox Jloyanin ckoHYaICS, U Clie-
JIATh OTKPBITHE CIYCTs 60JIee YeM JIeCATH-
JIETHE YAAJIOCHh COTPYAHUKY JIOyaLmoBCKOH
ob6cepsaropun Kimaiiny Tom60. ActpoHoMu-
veckuil 3HaK wianetbl (PL) u camo ee Ha-
3BaHUE, HAUMHAIONIEEC C MHUITUAIOB yUe-
HOTO, HAIIOMUHAIOT 06 aCTPOHOMeE, TaK
MHOTO CJIEJIABIIEM JUIsI €€ OTKphITHA. Kakum
e okasaics Ilmyron?

KapnukoBsasa nnaHeTta

ILryron oTro6pan y Mepkypus JaBpBI caMOI
MaJIEHbKOM 13 60bIuX ruraneT CoTHeYHOM
cucremsl, paguyc Iryrona — Bcero 1145 km
(amacca 1,3 - 1022 xr), HOBas IUIaHETA OKa-
3aJ1ach MEHBIIE, YeM CIyTHUK 3emn JlyHa.
ILryron pacnosnoxen B 40 pa3 gaabiie or
CousHnia, yeM 3eMJIsd, a 3TO 3HAYUT, 4TO
Courarie ceetut TaM B 1600 pas crabee: Harre

CBETIUIO, €CJI CMOTPETH Ha Hero ¢ [TyToHa,
BHJTHEETCS Ha HeOe KaK OCJIEIUTEIBHO SIp-
Kag 3Be3gna. M ecou or Connna xo 3emiuu
CBET 0XOMT 3a 8 MuHyT, TO Jo Iltyrona -
3a 6 gacos. Ilepruon o6pamenns [iryrona
Bokpyr Connra— 247,7 roxa, BOKpyr cBoeit
OCH OH BpalaeTcs ¢ nepuojom 6,38 cyTok.
Cpeansist wiotHocTs [nyrona — 2100 xr/m®.
OueBUIHO, IIAHETA COCTOUT U3 CMECHU JIb/A
1 KAMEHUCTBIX TOPOJ. ACTPOHOMBI OGHAPY-
skum y IryToHa pa3pexeHHyI0 METaHOBYIO
armocgepy. [Tosepxnocts [Lryrona nokpor-
Ta METAaHOBBIM JIBZIOM, €TO UCITAPEHIE U TTOJT-
JIepPsKUBACT PEAIKyIo aTMocdepy. MeTan no-
’keH npujasath [IyToHy rpsa3Ho-cepslit
OTTEHOK. TemIepaTypa Ha MOBEPXHOCTU
HUKOTJA He TogHIMaeTcs seimre —200°. Ipn
TAKOM XOJIOJIC HF O KAKOM CYIIECTBOBAHUU
SKU3HU pedH OBITh He MoOXeT. ITnyron no-
BOJIBHO JIOJITO cYnTaIC rtaneToit. Ho B kon-
ne XX - nmavane XXI B. aCTpOHOMBI HA
okpanHe COJHEYHOHN CHCTEMBI OTKPBLIN
€eIre HECKOJIBKO HeGECHBIX TeJ, odpalas-
muxcst Bokpyr Connna. MIx quameTpnl mpe-



Bocxojuau guametp [ryrona. Yro nenars:
IIPU3HABATh UX IUTAHETAMU? ACTPOHOMBI
pemunau uHadve, u 24 asrycra 2006 r.
Ha XXVI Accambiree MexayHapOJHOTO
ACTPOHOMUYECKOTO coio3a aumman [Ly-
TOH «IIOYETHOTO 3BaHUs» IuTaHeThI. [ LryTo-
Hy OBLI IIPUCBOEH CTATYC «KapJHUKOBas
IJIaHEeTa».

Kro panbwe, kto 0n1mxe?

MBI rOBOpUIIH, UTO CPEJIHEE PACCTOSTHUE OT
ITnyrona no Cosnma pasusercs 39,563 a. e,
HO 3TO YTBEPKACHHUE HYK/IACTCS B TTOSICHE-
Husx. [ryron arkercs Bokpyr CorHIa mo
OYCHB BBITSHYTON 3JUTMIITHYECKOI OpoUTE,
U pacCTOSTHUE MEXKJy HUMH KoJebaeTcs
B npejenax ot 29 o 49 a. e. Benejcrsue
3TOTO PA3HOCTb MEK/Ty MAKCUMATBHBIM M M-
HUMAIBHBIM yIAICHIEM IUIAHETHI OT CBETILIA
TaK OTPOMHA, YTO B HEKOTOPBIE IEPUOIBI
ITnyron okasprBaercs gaxe oamxe k Corn-
1y, 9eM BochbMasa ruaHeta CosHeYHOMU

cucremsl — Herrryn. Tak, ¢ 1979 mo 1999 r.
nMeHHO HenrryH 6bUI caMO#i yIa/IEeHHOI OT
Counnna mraneroil. 3arem Iiyron cHosa
nepecek op6uty HenrryHa, Tenepsb Ha rpo-
TSOKEHUU OvpKaiimux cra et Ilayron 6y-
JIET TOJTBKO YAIATHCA oT CosHIfa.

C10BO «11€pecek» 1 CXeMa OPOUT HE JTOJIK-
HBI BBECTHU BacC B 3a0JyKACHNUE: OPOUTHI
JIBYX KOCMUYECKUX TEJ HaXOJATCS B pas-
HBIX IUIOCKOCTSIX M HE IIE€PECEKAOTCS HU
B Kakoii Touke, Iryron u Henryn Huxorga
HE CTOJKHYTCS, K TOMY K€ UX JIBYDKCHUE
OCYIIECTBISACTCS TAKIM OOPa30M, UTO pac-
CTOSTHUIE MEXKIy HUMHU HUKOT/[a HE OBIBAET
MeHbIe 18 a. e.

Kaaiio Tombo

Cucmema Ilaymon
(cnpasa) — Xapon
(cresa)

Ha xapmune

3. Aerarcpya usobpasicen
Xapon, nepesossuuii
Aanwme u Bepauaua 6 ad

Cxema
pacnonoscerua opoum
ITnymona (1) w Henmywa (2)

MpauHbii nepeBoO34nK
B 1978 r. y Iliyrona 6511 OGHAPYKEH CIIyT-

HUK, KOTOPBIH IOJYYIJI Ha3BaHUE XapoH.
B ommame ot ceporo Ilnyrona, Xapos joir-
’K€H IMETh KPACHOBATYIO IIOBEPXHOCTD, 110~
CKOJIBKY, IO MHEHHIO YYCHBIX, HA HEM IIpe-
06JI1a/IAI0T CKaJIBbHBIE TTOPOJIBI 1 OOBITHBINA
BOASTHOM Jes. K ynruBieHno acTpOHOMOB,
OKa3aJI0Ch, YTO XapoH 6n30kK K Ilnyrony
10 BeJIMUYUHE — BCEro BJABoe meuse. ITo-
3TOMY 3arOBOPIJIM O ABOWHON ILTaHETE
ILnryron — Xapon wiu o cucreme Ilnyron —
XapoH, aHAJIOTUYHO cUCTeMe 3eMIsd —
Jlyna. B crygae ¢ XapoHOM OCHOBAHUM /1
3TOTO elne 60bIIe, ToToMy ITo ecan JIyHa,
KOTOpasi CYIUTACTCS OUYCHb KPYITHBIM CITyT-
HUKOM, nMeeT Maccy, pasyio 0,012 % maccer
3emsn, To Macca XapoHa COCTaBJSIET
0,10-0,12 % maccst Ilnyrona. Mmsa Xapona
HOCHT IE€PEBO3YHUK JYII YMEPIINX Yepe3
PEKY, OTAEISAIONIYIO MUP JKUBBIX OT IAPCTBA
ITnryrona. Henb3st He cormacuThes C TEM,
9YTO 3TU HA3BAHUSA KaK HEJIb3S JydIIe IOJ-
XOJIAT JUIS ITAHETHI M CITYTHHKA, ITOTPY>KEH-
HBIX B BEUHBIA XOJIOJ M 3aTEPAHHBIX HA
okpanHe COTHEYHOH CUCTEMBI.
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CosHeuHast cucTeEMa

Mansblie Tena

ConlHeYHOM cucTtembl

Hapsanay ¢ nmaneramu B CoJlHEUHOU cUCTEME €CTh elle
OYEeHb MHOTO KOCMHUUYECKUX TeJI MIBIX (110 HEOECHBIM
macimTabam!) paamepos. I1o kakum 3akoHAM OHH CyIIe-
CTBYIOT, HE OIIACHDI JIX JIIS1 3€MJIAH — 3TU BOIIPOCHI U3-
JlaBHA BOJIHOBAJIU OOUTATEIEH HAIlEU TUIAHETHI.

N

Acmepoud Ipoc.
38 12 gpespans 2001 .
HA He20 COBEPUUNQ

nocadxy AMC NEAR

Lagnwiii nosc
acmepoudos,
pacnonosxcernwiii
Meancoy opoumamu,
Mapca u FOnumepa:
1. Connye

2. Mepxyputi

3. Benepa

4. 3emaa

5. Mapc

6. Iloac acmepoudos
7. Onumep

8. Tpoaryw

9. Ipexu

MaeHbIN NOSIC acTeponaos

Korza ¢popmuposacsa mpoToriaHe THbIN
JIICK, OH UM€JI HEPAaBHOMEPHYIO IIJIOTHOCTD.
bimke K EHTPY OH GBI Pa3peKEHHBIM,
IIOTOM ILIEJI IVIOTHBIN Y9aCTOK, a Kpal CHO-
Ba 6bLT paspexeHHbIM. [ToaTomy paccros-
HMS MEK/Ty IUTAHETAMU IOJIyYMUINCh Pa3HbI-
Mu: ueM 6mmke k COJHITY, TeM TeCHee pac-
I1OJIOKEHDI IIJIAHETDI. DTY 3aKOHOMEPHOCTD
eme B XVIII B. 06HAPYXMIM HEMEIKHE AC-
tponombl M.-JI. Turuyc u M.-39. boze. Bcko-
pe€ mocJie 3TOTo GbUI OTKPBIT YpaH, pacIio-
JIOKEHNE KOTOPOTO COIVIACOBBIBAIOCH C UX
npasuaoM. EquHcTBEHHOE, C YeM IPABUIO
HE CXOJIWIJIOCH, — CJIUIITKOM OOJIBIIOE IyCTOE
IpocTpaHcTBo Mexay Mapcom u IOnure-
pom. TaMm roykHA 6BLTA GBI HAXOIUTHCS CIIIE
OJlHA TUIAHETA, a €€ He ObLIO.

M sot B 1801 r. uTaNbAHCKUNI acTPOHOM
Jxysenmne Iuanmu (1746-1826) orxpsLn
B 3TOM ITyCTOM ITOsICE€ HEGOIIBIIOE TEJIO, KO-

TOPOE HA3BAJIU ACTEPOHJOM, TO €CTh «3BE3-
JOTION06HBIM» . AcTepounay namu ums Lepe-
pa. Op6uTa ero oTBeYaNIa COOTHOIIECHUIO
Tunuyca—boge. B 1802 r. nemernkuii acTpo-
HoM ['-B. Oxpbepc OTKpBUI IPUMEPHO HA

TOM ke paccrosaun oT CoJHIIA eIme OAUH
acrepoun — Ilamnany, a fagpiie OTKPBITUS
ITOCBIITAINCH, KaK U3 pora u3oommms. Oka-
3aJI0Ch, 9TO Mexay Mapcom u FOmmrepom
PACTIOJIOKUJICS IIEJIBIH ITOSC MATBIX IITAHET.
Ceifyac UX U3BECTHO HECKOJbBKO TBHICSIY.
Kpowme KpyITHBIX 06JJOMKOB ITOSIC aCTEPOH-
JIOB COAECPKUT MHOTO MEJIKHX, OT ICCATKOB
METpOB 10 MwIuMeTpa. OpOHUTEI acTepo-
UJIOB HE TAKHWE NPAaBUJIbHBIC, KAK IIAHECT-
Hbl€, OHU 3HAYUTEJLHO BBIXOIAT 3a ILIOC-
KOCTB SKJIUITUKH, MHOTHIE CUJIBHO BBITSTHY-
TBI, TAK YTO BPEMS OT BpDEMEHH ACTCPOUJIBI
IIPOJIETAIOT JOBOJBHO GJIN3KO OT 3EMIIN.

Kpynaeitmum acrepounnom sasisercs Liepe-
pa (mumamerp 900 xm), nanee nxer I[Mamraga
¢ qruamerpom npumepHo 520 kM. Beero us-
BECTHO 26 MAIBIX IUTAHET C JUAMETPOM 60~
aee 200 kM u 73 ¢ JuameTpom 6ostee 150 km.
A BooO6u1e no ganubiM Ha 2000 1. Bcero us-
BecTHO 0KoJ10 10 000 actepounos. Ilpu ot-
KPBITHH aCTEPOHJIOB UM CHaYaJIa IIPHUCBAU-

Acmepoud
lacnpa
(ezo pasmepo

20 x 12x 11xm)
cpomoepagduposar
6 oxmabpe 1991 e.
KOCMUMECKUM ANNAPaAMOMm
«Jarunenr

BAIOT HOMEpA: IIE€PBBIE YeThIpe HUQPPbI —
3TO TOJ OTKPBITUsI, 2 GYKBbI 0003HAYAIOT
KJIACC [10 XMMUYECKOMY COCTABY.

DopMBI ACTEPOULOB MOTYT ObITH PA3JIIY-
HBIMH, KPYIIHBIE ACTEPOU/bI OBIBAIOT KPYyTI-
JAbIMU, CPEPUYECKUMHY, 2 MHOT/AA U FaHTe-
neobpasupiMu. [Ipubansurensao 17% ac-
TePOUAOB UMEIOT ciryTHUKI. COBPEMEHHbIE
HCCIIE0BAHUS TIOKA3AIH, YTO ACTEPOUDI
Pa3IMYAIOTCS 110 XUMUYIECKOMY COCTABY,
[IOTOMY TOBOPSIT O KAMEHHBIX, YIINCTHIX
U METALINYIECKUX ACTEPOUAX.
BOJIBIIMHCTBO ACTEPOUAOB PACIIOIOKEHO
Mexy opouTamu rraneT Mapc u IOmurep



(B OCHOBHOM Ha paccTOIHUU OT 2,2 10
3,6 a. e. or Couura) — aro [maBHBI mOsIC
acteponioB. Ho M3BeCTHBI 1 acTepOUADI,
OPOGUTBHI KOTOPBIX BBIXOISAT AATEKO 32 IIpe-
JieJIbl JIABHOTO 110sica, HanpuMep [uganisro
nm Mxap, HocieHui BXOJUT JaXKe BHYTPb
op6uTH MepKypus U IPOJIETAET MEXKIY
Mepxkypuem u CostHiieM (MMEHHO 3a I1OJIET
k COJIHIly OH IOJIy4NT Ha3BAaHUE B YECTH
repost rpedeckoro Mudga).

Acmepoud Hoa umeem
cnymuux JJaxmuis

dasToH

Yxe Onpbepc MPEAIION0KII, YTO aCTePo-
uabl Mexay Mapcom u IOnurepom npen-
CTABJSIOT COOOM OGIOMKU pacIaBIIeiics
ITAaHEeTBL. [ MIOTEeTHIeCKyIo IUTAaHE Ty Ha3Ba-
a1 Pad3TOHOM — 1O NMECHH Ieposi J]peBHE-
IPeYecKOro Muda, KOTOPBIA TOTUG, TOIIBI-
TaBIIUCh IIPOEXATh IO HEGY B KOJIECHUIIE
cBoero oTIa, lesmoca-Coinia. Kosecauria
pasérmIach HA MHOKECTBO MAJIECHBKUX Ky-
coukoB. ComtacHo runorese Oupdepca, oz
JEHICTBUEM CUJI PUTSKEHHUS CO CTOPOHBI
CoJIHIAa U IUTAHET-TUTAHTOB WU BCJIEACTBIE
CTOJIKHOBEHUSI C OOJIBIINM HEGECHBIM TEJIOM
DasTOH pacnajacsa Ha MHOXKECTBO KYCOUKOB,
IIPOJOKUBIIUX JABYKCHHE IO OPOUTE IO~
THONICH IIAaHETBI. YBBI, 3Ta KPACHBas TUIT0-
Te3a HE BbIIEPsKaTa MPOBEPKY BPEMEHEM
1 6bLJIA OTBEPTHYTA YICHBIMU IOCJIEAYIO-
X TOKOJICHUI: aCTEPOUAHBIN ITOAC — HE
OCTaTKU ITOTUONICH, a KyCK1 HeCpOPMHUPO-
BasIIeics mwianeTsl. Ilo kakuM-To npudu-
HaM B epuoJ; pOPMHUPOBAHUS ILIAHET
CoTHEYHOIT CICTEMBI U3 TPOTOILIAHETHO-
ro o6JIaka OHM He COIILINCH BMECTE, U Te-
IIepb IT0 OPOUTeE, T/IE MOIIa GBI HAXOUTHCS
naTag or CoJHIA IJIaHEeTa, JIBIKETCS PO
aCcTEPONJIOB.

Ha op6ute lOnutepa

Hapsany c acrepougamu Itasnoro nosca,
B 1907 r. 6BUIM OTKPBITBHI ACTEPOVBI, JBH-
xKymuecsa Bokpyr CoyHIIa To opoUTaM,
6sm3knM K opoure Omurepa. [lpuaem atn
acTepPOUIBI MOKHO Pa3/ieIUTh Ha JIBE IPyII-
IIBI: IBUTaoNecs puepean IOmurepa u 3a
HIM. Bce acTepon/ipl 3TUX Py IOy THINA
Ha3BAaHUE «TPOSHIBI» — B YECTh I'€POECB
TposHCKOU BOMHDBI, ONMCAHHON B ITO3MaX
Iomepa. Te, koTopnie onepesxaior IOnuTep,
ITOJTyIHJIN HA3BAHHE «TPEKU» U HOCAT NMe-
HaTepoeB rpeveckoro Boiicka (Axwnr, ITat-
poxi, Hecrop, ArameMHOH 1 fip.). A aBura-
fomuecs no3aau KOmurepa acrepouasl Ha-
3BIBAIOTCSI «COOCTBEHHO TPOSAHILI» (lek-
top, Ilpuam u ap.). IOnurep, «rpexkm»
U «TPOSHIIBI» JeasaT opouty IOmmurepa Ha
TPU IPUMEPHO PaBHBIEC YACTU: PACCTOSTHIEC
OT IITAHETBI JIO IPYHIBI «I'PEKOB» PABHO
PACCTOSTHUIO OT «TPEKOB» JO «TPOSTHIIEB»
U OT «TposiHies» jo IOnurepa. «I'pexn»
HUKOTJ|Ja HE HACTUTHYT CBOUX BParos,
a «TPOSIHIIBI» HUKOTJ[A HE YKPOIOTCS OT
I'PO3HBIX BOMHOB B CITACUTEIBHOM 6JIM30-
cru IOnurepa.

Acmepoud Mamuavoa
(59% 47 xm). Crumox
COCAAM KOCMUMECKOTUL
cmanyuei NEAR
(ameauiickoe
coxpawerue
pacwugposvisaemes
Kax «Bempeuwa

¢ acmepoudamu 66au3U
Bemau») no nymu

K acmepoudy Ipoc

Amepurxancxas
KOCMUMECK AR CMAHYUUSL
NEAR, uccredosaswas
acmepoudvt

Imom wpamep

6 Apusomne o6pasosancs
npumepro 50 000 aem
Ha3a0 0M NACHU
Mano020 nebecrozo mena
6eCOM K00

10 000 m
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Komema cpeou 36e30

/ Komema ozubaem
/ Coanye

Cned 6oauda 6 nebe

v Y
£

1'_

KomeTbl

Ocoboe Mecto cpeau Maibix Tesx CorHeu-
HOM CUCTEMBI 3aHUMAIOT KOMEThI — Hebec-
HblE Tesa, ABIKyIuecs Bokpyr ComHIa 1mo
OYCHB BBITAHYTBIM opouTtam. C mpuomske-
HreM K COJHITY JIeJ| TaeT U Y KOMET 00pasy-
€TCs1 OTPOMHBIN I'a30BbIN XBOCT. XBOCT BO3~
HUKAET 3a CYET TOTO, YTO PO KOMETDI IO/
JleiCTBHEM COJTHEUHBIX Jydell HaunHaeT
KHUIIETh I UCHIAPATHCH, TOCKOJILKY COCTOUT
U3 BOJISTHOTO JIbJIa C IPUMECDHIO IbUIN. BbI-
KHIIAIOIIEE BEIECTBO CAYBAETCS C s/[pa COJI-
HEYHBIM BETPOM, IIO3TOMY XBOCT HaIIpaB-
aen ot CoJsHIla, a HE BJOJb TPAEKTOPUU
JBIDKEHUSI KOMETDI, TaK 4YTO MHOILA XBOCT
JBIDKETCS JJaske nepes komeToii! O6braHo,
obsereB CoJHIIE, KOMETHI BO3BPAIMIAIOTCS

Ha rpaauIel ComHeuHoI cuctemsl. ITepro-
JUYECKHE KOMETBI UepEe3 ONPEACICHHBIN
ITPOMEKYTOK BPEMEHI CHOBA ITPUOJIIKAIOT-
cs1 k CoJtHITy, MX ITOSIBJICHUE MOKHO TIPEJI-
CKa3aTh — HAIPUMEP, 3HAMEHUTAsS KOMETA
lautes (HasBaHA B YECTH CBOETO IIEPBOOT-
KPbIBATEJIs, AHIIMHCKOro acTpoHoMa J. las-
JIest), KOTOPYIO HabJIIoJali elre O Hamei
9pbl, nosBiseTcs pa3 B 76 jget. Komera Tar-
Jies cTaja IMepBOM M3 Kjacca Iepuognde-
ckux koMeT. Ho 6bIBaloT KOMETHI M1 Henepu-

OJNYICCKHUE — OHU YJICTAIOT M1 HE BO3Bpalla-
I0TCs, 4 HEKOTOPbLIC IIaJal0T Ha COJIHLIC
u CTOpPaIoT. XBOCT KOMETBI MOKHO HabJIIO-
AaTb TOJIbKO B TEMHYIO HOYb. H,Z[pO BBITJTIAIUT
Kak boJIee Win MeHee SIPKasd 3BE3/a, KOTOpPasd
34 HECKOJIBKO Z[HCI‘/JI nepecexkacT Heb6O.

Paouarm memeoprozo nomoxa

B CosneuHnoii cucreme, No-BUAUMOMY, COT-
HU MHUJUIHapAOB KOMET, HO JIUITb HEMHO-
r'Ue JOCTYITHBI HabmojeHuio ¢ 3emn. Pen-
KO€ 1 HEOOBITHOE 3PEJIHIIE, KOMETHI M371aB-
Ha IIPUBJICKAIN BHUMaHUE JTojieii. B npes-
HOCTH UX IMOSIBJICHUE CUUTATU JYPHBIM
IpeA3HaMeHOBaHUEM. B Hamm gaI 06GHApY-
SKEHHE KOMET ITOIYJISIPHO ¥ aCTPOHOMOB-
JoOUTEIeHT; KOMETY Ha3bIBAIOT B YECTH ITEP-
BOOTKPBIBATEJIS.

MeTeopbl U MeTeopUThbI

HMuoraa myTu MagbIx HeG6ECHBIX TeJI IIepece-
KaIOTCSI C 3¢MHOI OPOUTON, M CTPAHHUKH
MOTYT CTOJIKHYTbCA C Hamel rtanetoil. He-
6ecHble Tejla BPE3aloTCsl B 3€MHYIO aTMO-



cepy, HO GOTBITUHCTBO CTOPAET B HEH, He
JIOJIETEB JIO IIOBEPXHOCTH, — 3TO TaK HA3BI-
BaeMble TMajaomue 3se3apl. Cropamoue
ITOJTHOCTBIO Ha3bIBAIOTCS METEOPAMH, a J0-
cTUTaoIye 3eMIn — MeTeopuTamMu. bosm-
JIbI — SIPKFE METEOPBHI, IIPEBOCXOAAIIIE
0JI€CKOM 3BE3JbI, — BUIHDI JaXKe [THEM.
Yuensble BBIZEASAIOT HECKOJBKO TUIIOB Me-
TEOPUTOB: OTHUA COCTOSIT U3 KaMHS, IpyTHe
13 ’Kesie3a M HUKEJIsA, B TPDEThUX MHOTO YT~
Jeposa. MeTeopuT MOKET yIaCTh B JTIOOYIO
TOYKY 3€MHOTO IITapa B TI060€ BPeMSI; KpyII-
HBIH CITOCOOEH HaleIaTh MHOTO O€JI, 1 €CJIN
3a BCIO NCTOPUIO HE 3a(PMKCUPOBAHO THGE-
JI 9€JI0OBEKA OT METEOPHUTA, TO TOJBKO I10-
TOMY, YTO JIOZU HETOCTATOYHO IJIOTHO
HACEJIAIOT 3€MHYIO IOBEPXHOCTh. OHAKO
BCTpeda 3eMJId C KPYITHBIM METEOPUTOM
MO’KET IPUBECTHU K IPUPOJHON KaTaCTPO-
(pe: yaeHBIE CINTAIOT, YTO CTOTKHOBEHUE
C HeOGECHBIM TEJOM AUAMETPOM OKOJO
10 xm, npoucmemee 65 MiIH. JIeT Ha3al,
IIPUBEIO K U3MEHEHUIO KJIUMaTa 1 BBIMU-
PAHMIO TUHO3aBPOB.

3Be3aHble Jo0XAun

Korna acrepouns mwim koMeTa pactajaioTcs
Ha JaCTHU, UX OOGJIOMKH PacCEHBAIOTCS HA
npexHeit opouTe. Ecim ee nepecekaer 3em-
Jisl, TPOUCXOJUT TaK Ha3bIBA€MbIH 3Be3J-
HBIN JJOK/[b — MAaCCOBOE ITa/[€HUE METEOPH-
TOB. 3BE30MAJbI IPEACTABISIIOT COOOM
HEe3a0bIBACMOE 3PEITHIIE: «ITa/JAIOIIIE 3BE3-

lenezpagrouit
aec» Na Mecme
nadenus Tyneyccxozo

Memeopuma

Pyccxuit acmporonm,
Oupexmop Iyaxosckoit
obcepsamopun

D. A. Bpeduxun
(1831-1904)
NPOCAABUACS CEOUMU
UCCAL00BANUAMU KOMEM,
u memeopoe

Habnodenue xomemut
1532 e. Cmapunnan
epasropa

JIbI» CJIOBHO PA3JIETAIOTCS BO BCE CTOPOHBI
13 OJTHOU TOUKN — pannanTa. Kaskzyo oceHb
3eMIs BCTpedaeT MeTeOopHBIi norok Jleo-
HuAbl B co3esauu Jles. Jleonnasl — caMblit
U3BECTHBIN, HO HE €JUHCTBEHHLIN MeTe-
OpPHBII OTOK: ecTh eme Ilepcenns! (B co-
3se3zxuu Ilepceit), OproHUzb! (B CO3BE3ANN
Opwon), KBagpantuis! (Ha rpanune Boso-
nmaca u JIpakona) u ap.

TyHrycckuun meteopur

OJIMH U3 CAaMBIX 3HAMCHHUTBIX METECOPUTOB
TAaK HUKOIZA U He ObLI HaujgeH. 30 uona
1908 r. B 6acceitne cubupckoii pexu Ilox-
KaMeHHas TyHrycka mporpemesn omTyIiy-
TEeJIBHBINA B3PBIB. SpKkas BcIbINIKa cBeTa
ObLTAa BUIHA 32 COTHU KMJIOMETPOB OT MECTA
IPOUCIIECTBHS, a TPOXOT PAa3HECCs Ha ThI-
CSTIU KUJIOMETPOB. B3pbIBHAs BOTHA 0OPY-
rUIa B 6JIM3JIesKanieM ceJIeHUN HECKOJIbKO
JIOMOB (K CYACThIO, HUKTO U3 MECTHBIX JKU-
TeJEeH He mocTpajgat), OyKBUIBHO CHECTa
TANTy Ha OrpOMHOM TeppuTopun. OdeBua-
I{bI HAGJIIOAATH, KAK IO HEOY JIETEI0 HEITO
OT'POMHOE U CBETAMEeecsd. 3a MaAaiolIM
TEJIOM TSIHYJICS CJIE/I, XapAKTEPHBIH JISI Me-
TEOPUTOB, CJIBIIIAJICS MOIIHBIH Y. OrpoM-
HBIH Map OYeHb CKOPO IMPEBPATHICS B OT-
HEHHDIN CcToJIO BbICcOTOU 20 KM, a KOrJa OH
rcues, IMOSBUJICS BHAYAJIE JbIM, a [IOTOM —
OTpOMHas TyJa.

IIpu6bIB Ha MECTO B3PBIBA, YUCHBIC OOHA-
PYKIJIH, UTO JI€PEBbs IOBAJICHBI IO KPYTY
JquaMmetpoMm 6osee 60 KM, ay yIeJeBIInux
JIepEBBEB HAYNCTO CPE3aHbI BETBH, OCTa-
JIICh TOJBKO TOJBIE, KAK TeJaerpadHbie
CTOJIOBI, CTBOJIBL. OHAKO He ObLIO HAIEHO
HUKAKNUX OOJIOMKOB HEGECHOIO Teja: CKO-
pee BCETO, METECOPHUT COCTOSLT U3 PHIXIOTO
CHETa, IPEBPATUBIIECTOCS B ITAP €IIIE HA BBI-
cote 10 kM, a MOBaJIMIIA JIEC €TO yIABIIAS HA
3emuTio yiapHas BOJTHA.
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An Qopm -
BHLOANOUUUCS

acmponom nauezo
epemenu. On doxasan
epawerue lanaxmuxu
6oKpye yenmpa,
NoCMagus npobaemy
«HEBUOUMOU»
Mmamepuu, 6nepsvie
UCNOADL30BAN ONA
USYUCHUS CIMPYKMYPDL
lanaxmuxu
ppaduoacmporomuneckue
Memodvl

Obnaxo Oopma

Mosc Koinepa n oonako OopTa

B CoxnHeuHOII cHcTeMe CYIECTBYET €Ie
OJIVH MOSIC ACTEPOUJIOB, IIOMUMO TOTO, KO-
TOPBIIA PACIIOTIOXKEH MEX/ly opouTamMu Map-
ca u IOnurepa. Ha oxpanne CosHeunoit
cucTeMsl, 32 opouroit Herrryna, Haxoaurcs
BTOPOI IOSIC ACTEPOUJIOB — TaK Ha3bIBac-
Mmbli nosgc Koiinepa, moayuusBmuii nms
B YECTh AMEPHUKAHCKOTO acTpoHOoMa Jlxe-
papaa Koiiniepa (1905-1973), Boickasasiue-
roB 1951 r. runoresy o €ro cymecTBOBaHUM.
ITosic Koitnepa, cocTosmiuii U3 acTeponuion
U A7ep KOMET, SBJISETCS MCTOTYHUKOM KO-
POTKONEPHOJIUIECKHX (C 000POTOM BOKPYT
Courara Mmenee 200 J1eT) KOMeT, OH pacIoJIo-
skeH Ha paccroaauu 35 000-50 000 a. e. ot
CoJuHIa.

Opynaxo nosicom Koiinepa Conneunas cuc-
TeMa He KoH4JaeTcs. 3a opouroii Ilnyrona,
Ha BHemHel rpanuiie CoJHeYHON cucTe-
MBI, HAXOJUTCS OONIMPHBIH ITOSC HEKPYII-

HBIX XOJIOJHBIX T€JI, OYEBUHO, TAK K€, KAK

Loac Kotinepa

u nosic Koitnepa, npezacraBiasiomuii coboi
OCTAaTKU MPOTOIUIAHETHOTO ObIaka. TOT
I10sIC Ha3bIBAIOT 06akoM OopTa — B YECTh
Hulepiagackoro actponoma f.-X. Oopra
(1900-1992). B 1950 r. oH BBICKa3aJ TUIIO-
Te3y o cymecTBoBaHNM Ha iepudepuu Cosr-
HEYHON CHUCTEMBI GOJIBIIOrO pe3epByapa
KOMETHBIX TeJI — O0JIaKa, MPOCTHpaoIe-
rocs Ha paccrognue okoyo 150 000 a. e.
ot CourHIa. BoaMmymeHus oT 6IuKaimmx
k CoJHIly 3BE€3/] U3MEHSIIOT OPOUTBI HEKO-
TOPBIX KOMET, 3ACTaBJISAS UX TPUOGIN3UTHCS
k CouHIty. 9TH posnronepuogudeckne (06-
pamaomuecs BOKpyr CoTHIIa ¢ TEPHOIOM
60xee 200 j1eT) KOMETBI CTAHOBATCS JOCTYII-
HBIMH Hao6moaeHuo. HexasHo BHYTPH 06-
naka Oopra 6bUTO O6HAPYKEHO HECKOIBKO
CPaBHUTEJIHHO MACCUBHBIX ITAHETOIIO00-
HBIX T€JI, HO, TOCKOJIBKY OHU YCTYIAIOT Pa3-
Mepamu Jgaxke ITnyTony, mx He cTaxu BKIIO-
YaTh B YUCJIO IUIAHET.



SBE3/bl




3Be3abI

XXun3Hb 3BE€3A0bI

3apepuuB 0630p IIaHeT U MaIbIX Tes CoTHEYHOH crc-
TEMBI, MBI IIEPEXOJUM K PACCMOTPEHUIO UHBIX OOBEK-
TOB — 3Be3/]. COOCTBEHHO, UIMEHHO UX U3yUYE€HUEM U 32-
HUMaJIaCh N3HAYAJIBHO ACTPOHOMMUS (IIO-TPEYECKU «Ha-
YK O 3aKOHAX JBIKEHUSA 3B€3/1> ). J[peBHIE 3B€3/]09eThI
CYUTAJIN UX NPUKPEINIEHHBIMU K HeOecHOU cdepe,
u b B KoH1e XVI B. ntanbanckuii yaenoii /xopaano
bpyno BbICKa3an reHUATbHYIO IOTaJKy O TOM, 4TO 3BE3-
JbI — 3TO JJAJIEKHE TeJa, Tofo0HbIe HameMmy ComrHity. Uto
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XK€ IPEJICTABJISAIOT COOOM 3BE3/IbI?

YT10 Takoe 3Be3abl

3B€3Z[I)I — 9TO OIPOMHDBIC PACKAJICHHBIC I'd~
30BbIC IIAPbI, PACIIOJIOKECHHBIC Ha KOJIOC-
CAJIbHDBIX PACCTOSHUAX OT HaIlle ITaHEeThI.
M3-3a cBoeit OTAAJIEHHOCTHU Ha6]IIOI[aTeJHO
¢ 3emun 3BE3/1bl KOKYTCA MCPIAIOIIMMU Ha

1 2

yepHOM Hebe Toukamu. HeBoopyskeHHBIM
IJTa30M YEJIOBEK CIIOCOOEH YBUIETDH BCETO
okosio 6000 3Be3);, HO, €CIu B3IVIAHYTh Ha
3Be3/[HO€e HEOO B OMHOKJIb WU TEJIECKOII,
MOYKHO HAaCYUTATh HAMHOTO OOJIbIIE Jaje-
KHX «COJIHIl». B HacTosmee BpeMs yIeHbIM
HU3BECTHBI MHOTHE MUJLIAAPBI 3BE3L.
bokaimas k 3emue 3sesga — Cooaite. Kak
BBI )K€ 3HAETE, PACCTOSTHUE MEXK/Jy HUMHU
cocTapiseT npuMepsHo 150 mrH. kM. Jlns
CcpaBHEHHMS: BTOPyIo mocie CorHma 6arskaii-
mylo K HaM 3Be3ny — IIpokcumy IlenTas-
pa — otaensier oT COJHEYHOHN CHUCTEMBI
paccrostaue B 1,31 nc (mapceka) — mouTu
40 TpyH. kM! CoTHEUHDBIH CBET JOXOUT JIO
HAC 9yTh OOJIBIIE YeM 32 8 MUHYT, 2 CBET OT
ITpoxcumer LenTaspa uzner 4,22 roja. Te-
IIepb IMOHATHO, IToYeMy Tonbko ComTHIIEe MBI
BOCIIPUHIMAEM KaK JIVICK, & OCTATbHBIC 3BE3-
JIbI KOKYTCSA HAM KPOXOTHBIMU TOYKAMH.

MBI BUIIIM 3BE37bI, TOTOMY YTO OHU CBETST-
cs1. A NICTOYHUK CBeTa U BOOOIIE UCTOYHUK
SHEPTUU 3BE3]] — TEPMOSJIEPHBIE PEaKIUU,
UJyImue B UX HEAPaAxX: IPU OYEHBb BBICOKOM
TEMIIEpAType OJHO BEIIECTBO IIPEBPAIIACT-
Cs B JIPyroe — U3 JIETKUX s/iep 00pasyloTcs

6oJiee TsKENIbIE (Yalne BCETO 3TO IpEeBpa-
IeHne Botopoa B resunii). Hagano takoro
TEPMOSIEPHOIO CUHTE3a B KOCMUYECKOM
TeJIe JOCTATOYHOM MAacCChI U Oy/IeT MOMEH-
TOM POKJIEHUSI 3BE3/IbI.

KpacHbie ruraHTbl u 6ensbie
KapsMkKu

BosbmuHCTBO poJUBIINXCS 3BE3)| IPUOO-
PETAIOT YCTOMYMBOCTD U JI0JTO€ BPEMsI TO-
PAT € 3aBUHBIM IIOCTOSTHCTBOM, KaK CBEYa
win puTniabHadg samna. Cama sHeprus Tep-
MOSJIEPHOM peaKIuy IpeBpalieHns BoL0-
PO/ia B T€JINI CIIY>KUT GAPHhEPOM IS IPUTO-
Ka JIMIITHUX MacC «ToIutuBa». Ho 3aracer
BOJIOPOJIA PAHO HIH MO3JHO HEU3OEKHO
NpUXoJAaT K KoHIty. Korza B 3Besjie yxe ro-

Bovuwas mymanmocms
Opuona — 2asonviiesoe
001aK0, 8 KOMOpom
npoucxooum
UHMEHCUGHDBIU
npoyecc obpasosanusa

HOBBLX 36630

Imanwvt

CYULECMBOBANUL 36€30bL:
1. Tymannocmv

2. Cocamoe 2azosoe
oonaxo

3. Ilpomossesda

4. 36e30a muna
Coanya

5. Kpacwwiti euearm
6. Copacviearue
sHEUHUX 00010UEK

7. Beavuit kapaux
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pasgo GoJbIIE reausi, OHA YIUIOTHSIETCS
1 B €€ AApe HAUMHACTCS JIPyrast PEaKITusI —
reJUi peBpamaeTcs B ymiepoa. 3Be3na
pacmyxaeT U IPEBPAIACTCS B KPACHBINA T'U-
FaHT (IPUMEPHO Yepe3 MIULTHAP/ JIET 3TO
npounsoiineT u ¢ CosHneMm). 3aTeM, Koraa
KOHYAETCS M HOBOE TOILIMBO, KPACHBIN I'U-
TaHT «CXJIOMBIBAETCS»: €TO SJ[PO IIPEBPAIA-
€TcsA B 6EJIBII KAPJIUK — IIap C INIOTHOCTBIO
BEIECTBA B MIUIIMOH Pa3 G0JIbIIE IUIOTHO-
CTU BOJBI U pa3MepoM ¢ 3emmio. B 6emom
KapJIMKe 3JICKTPOHBI YK€ HE OOpaIaoTCs
BOKPYT fAJIep aTOMOB, A IPIUKATBI K HUM.

Kpabosuonas

MYMAHHOCTD —

pesy/zbmam BCNBLUKU

6 1054 e. ceepxmosoti
6 cossesduu Teney

Csepxnosas

6 eanaxmuxe NGC 2403
co3ge3dus upadg.
Obnapyscena 31 urons
2004 e. Ha cnumxe
(yrasana cmpenowiori)
BHL2AAOUM HACMOAKO
APKROU, MO KANCEMCS,
00HOU U3 36€30 Hawell
lanaxmuxu, xoms
OMCMOUm 0m Hac wa
11 man. ceemosvix aem

OnnoBpemeHHO aTMocdepa 3Be3/bl pac-
IJILIBAETCA B IPOCTPAHCTBE B BUJIE PACHIN-
psalomeiica razosoii cepnl. IlepsbiM 13
TAKUX OOHAPYKCHHBIX 3BE3]] CTAJ CJIA0BIH,
HO OY€Hb MACCUBHBIN ciiyTHUK Cupuyca.

AanbHenwive npespaLeHus

Eciu 3Be3a snaunrenbHo maccusaee CourH-
I[a, TO ITOCJIC HAKOIUICHUS YIJIEPO/A B HEI
HAYMHAIOTCSA PEAKINH ITPEBPAIECHUS YIvIe-
poJa B KeJe30, ¥ TEMIIEPATYPa B €€ IIEHTPE
moskeT gocturayts 3 000 000 000 K. U1 ror-
Jla IPOMCXO/IUT KaTacTpoda. 3Be3/ia B3PhI-
BaeTcs, pa3dbpaceiBasi HAPYKHBIC CJIOU Be-
I[ECTBA BO BCE CTOPOHBIL. ACTPOHOMBI Ha3bl-
BAIOT TAKUE COOBITUS BCIBIIIKAMU HOBBIX
(ampu 0COGEHHO GOIBITOM KOJTMIECTBE BbI-
JeJIIEMOI SHEPTUU — CBEPXHOBBIX) 3BE3]I.
SAnpo nmocie ru6en 3Be3bl CRIMACTCS eTre
GOJIBIIIEC U IPEBPAIACTCSI B HEHTPOHHYIO
3Be3ay. IIToTHOCTD TaKMX HEGECHBIX Tel
HAMHOTO GOJIbINE, YeM OEJIBIX KAPJIUKOB,
a pasmepsl eme MeHbinre. HeiltpoHusie
3B€3/bl 00JAAAIOT MOIIHBIM MarHUTHbBIM
ITOJIEM U MI3JTYJAIOT PAAHOBOIHEI. Ecm 3Bes-
Jia TIPU 3TOM KPYTHUTCS, U €€ «PATHOTYI»
nmepecekaeT 3eMII0, PaAuoacTPOHOMBI
YJIABINBAIOT MEPLAIONIIIL, FUIH ITyJIbCHPYIO-
U, CUTHAJL. 3a 3TO TaK1e 3Be3/[bl Ha3bIBa-
IOT ITyJIbCAPAMU.

Ho 3Be3ap! oueHb GOJIBIION MaCChI, H3pac-
XOZ0BAB 3alAChl «TOILUIMBA», HAYMHAIOT
GECKOHETHO CXKUMATHCS U IIPEBPAIAIOTCS
B TAUHCTBEHHBIE OGBEKTHI, KOTOPBIE ACTPO-
HOMBI HAa3bIBAIOT YE€PHBIMU AbIpaMu. Peun

O HUX ellle BIepe/u.
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ConHue — 3Be3na

bomxkatimas x Ham 38e31a — 1o Cousnne. Ha HebGe onO
BBIIVISIIUT MOYTH TAKUM K€, Kak rnoJHas JlyHa, Ho Ha
camoM jeie ero guametp (1 391 980 kM) nmpumepHO
B 400 pa3 60iblIIe ATaMETPA HAILIETO CIIyTHUKA. A Macca
Courna (1,989 « 10* kr) B 750 pa3 mpesblaeT Maccy
BCEX BPAIIAIOIIMNXCS BOKPYT HETO ILTAHET, BMECTE B3s-
ThIX! COJIHILE JIyulIe BCeX POYUX 3BE3/[ U3y4E€HO Yeso-
BEKOM, U TO, YTO MBI Y3HQJIU O €70 CTPOEHUU, IIOMOTAET

HaM IOHATDb IIPUPOJY APYIUX 3BE3/L.

CtpoeHune ConHuya

Counue Ha 71% cocrout us Bogopoa, Ha
27% w3 rems u Ha 2% U3 IPOYUX dIEMEH-
ToB. [esnii cocpe0TOYeH B ILIOTHOM sifipe,
i€ Y IPOUCXOAUT BbLJIEJIECHUE SHEPIUU
B pe3yJbTaTe TEPMOSCPHON PEAKIUN.
Temmepatypa sapa gocturaer 15 000 000 K
(a Temueparypa nosepxaoctu ConHna —
«Bcero» okoiso 6000 K)! Ot aapa c momo-
LbIO MBIy ICHUS SHEPTHS IEPEAACTCS K 110-
BepxHocTH COJHLA, OKPYXKEHHOI COJIHEY-
HOIT aTMOC(]EpOii.

ConHevyHas atmocdepa

HipkHSAS 9acTh COMHEUHOM aTMOC(hephl —
¢oTocdepa (mo-rpedeckn «cdepa cBeTa»),
ee mIyGuHA — HEeCKOJBKO COTEH KHJIOMET-
poB. MMeHHO 31ech 06pasyeTcst Gorbmrast
YaCTh UBTYUEHUS, HyIEero oT ceetmia. Po-
ToC(epa HAITOMUHAET. .. KUIISIIYIO PUCOBYIO
kamy. ITpojosrosarsie «3epHa» — rpaHy-
JIbI — Pa3MEPOM HOPSJIKA THICAYN KUIOMET-
POB 3aMETHBI JAKE B HEOOIIBINOMN TEICCKOIL.

Iamna na Coanye

Cxema cmpoenus,
Coanya:

1. Ieauesoe adpo

2. Sona aywucmozo
pasrosecusn

3. Bona xonsexyuu
4. Domocpepa

5. Xpomocgpepa

6. Kopona

7. Connewnwvie namna
8. Ipomybepary

Conneunas TCOpOHCl 60 6’p€Mﬂ NOAH020 3AMMEHUA

IpaHy/BI TOCTOSIHHO BO3HUKAIOT U pacia-
JAIOTCSI, CYI[ECTBYS JIMIIb 110 HECKOJIBKY
MuHyT. CaMU IPAHYJIBI — OIHIMAIONIHCCS
BBEPX IOTOKM PACKAJICHHOrO rasa. B rem-
HBIX IIPOMEKYTKAX MEKJIy HUMH Ia3 OIyC-
KAeTCSl — TaM OH HEMHOTO X0JIofiHee. DTOT
IIPOLIECC ePEMEIINBAHUS KAIISAIIETO Ia3a,
HPOUCXOAAIMI B BepxHuX cyosx CoHna,
Ha3bIBaeTCd KoHBeknuei. bnaroxapsa ei
TEIUIO U3 IIyOOKUX CJIOEB CBETUJIA IIPOBO-
quTcs B porocdepy. Ha Teicsan kumoMer-
POB BBEPX HaZ (pOTOCHEPOI TPOCTUPACTCS
xpomocgepa («cepa peTa»). YBUACTH €€
MOYHO TOJIBKO BO BPEMsI IOJHBIX COJTHEY-
HBIX 3aTMEHUI: 110 Kpaio aucka JIyHel, 3a-




KpbIBaomero ¢oTocdepy, BCIBIXUBAET
SAPKO-PO30Basd IOJIOCKA XPOMOCQEPELL: CBe-
TWIO «pacuBeTaeT». BHemunuii cioii arMo-
cepnl cBeTHIA HA3BIBAETCSA COJTHEYHOM
KOPOHOI1. YBIJIETD €€ CEPEeOPUCTOKEMUYK-
HOE CHSHUE MOYKHO BO BPEMs COJHEUYHBIX
3aTMEHHE W IIPU IIOMOIIM CIIEIMATHHOTO
Teseckona — kopoHorpadga. Popma kopo-
HBI IIOCTOSIHHO MEHSIETCSA B 3aBUCUMOCTH
OT COJIHEYHOM aKTUBHOCTH: TO IIPHOOPETA-
€T «PaCTPEeNaHHbI» BIJ, IIOXO0/ A Ha BCKJIO-
KOYEHHBIE BOJIOCHI; TO BEITATUBAETCS BOJIb

COJIHEYHOI'O 9KBATOPA, KAK CKA30YHbIE KPbl-
JIbSl PAaiCKOY IITULIBL.

N Ha ConHue ObIBaIOT NATHA

JloBonbHo yacto Ha CosHIle, laxke P OT-
HOCHUTEJIBHO HEGOJIBIIOM €0 YBETHICHUN,
MO3KHO PacCMOTPETB JETAIN, CUIBHO OTIIN-
YaIOMNECs IO IPKOCTH OT OKPYKAIOIIETrO
¢ona, — nATHA, (aAKeNBI, TPOTYyOEPAHIIBI.
VMeHHO HAGTIO/ICHUE TTEPEMEIICHIUS JIeTa-
Jeii Ha mosepxHocTn CONHITA ITO3BOJINIO
ONPENEIUTD, YTO CBETHJIO BPAIIACTCS BO-

Xpomocgpepa Coanya
¢ npomybepanyamu.
Creyuanucmot
nabaodarwm naue
c8emuUa0 8 0cobvie
COAMEUNDBIE MEALCKONDL,
a acmporomam-
mobumenam caedyem
NOMHUMD CMOMpPem
na Coanye 6es
CNEYUANBHOT 3AUUMDL
045 2nas (3axonuenroe
CmexAo, 3ac6euennasn
U nPossIeHHas
pomonaenxa u npou.)
neavss!

Ipanyane
u npomybeparniyol
na nosepxrnocmu Coanya

KPYT CBOECH OCH, COBEPIIAS ITOJTHBII 060POT
IIPUMEPHO 3a yeThIpe Hegenn. Ilarna mosas-
JITIOTCS TaM, I7Ie PE3KO YCHINBAETCA MarHUT-
HOe 1os1e cBeTuIa. OOGBIYHO OHU Pa3BUBA-
IOTCSl B TeUEHHUE NEeCATH JTHEH, a 3aTeM Ha
HPOTSKEHUH TOTO K€ BPEMEHM pa3pylia-
1oTcst. Pakesnl, «KUBYyIUE» HECKOIBKO He-
JieJIb, IMEIOT BUJ CTPYH, IPOXKIJIOK H TO-
uek. Bo3HUKAIOT OHH TaM, IJie HalpsKeH-
HOCTb MAaTHUTHOTO I10JI5 IPEBLIIIAET CPEA-
uio1o0 Juisa CosHia Besmmuuny. Pazsurue -
TeH Ha CoJHIle IPOXOJUT B TECHOU CBA3HU
¢ 06pa3oBaHNEM ITPOTYGEPAHIIEB — BBIOPO-
COB Ta30B C MOBEPXHOCTH cBeTma. [IpoTy-
GepaHITbl — CaMbIe OOJIBITHE OOPA3ZOBAHUS
B cOJIHEeYHOH aTMocdepe. Hx BoicoTa mHO-
I71a JOCTUTAET COTEH ThICAY KUJIOMETPOB.

ConHeyvyHble 3aTMEeHUd

Hammw ripesixy Bo BpeMsI COTHEYHOTO 3aTMe-
HUS TPUXOJIVIN B Y’KAC, HO TEIEPDH-TO MBI
3HAEM, YTO HIYETO CTPANTHOTO B 3TOM HET:
3aTMeHue COJHIIA — 3TO ABJCHHUE KPATKO-
BPEMEHHOM NpoeKIuu aucka JIlyHsl Ha BU-
JqumbIil quck ComHITa, TPU KOTOPOM TEHBD,
oTopomeHHas JIyHoI, mepemMemaercs 1mo
3emMHOMH mosepxHocTH. [TorHOE CoMHEYHOE
3aTMEHHUE MOXKHO YBUJIETh TOJTBKO TaM, TJIe
Ha 3eMJIIO MafaeT MATHO JYHHOU TECHU.
B Tom mecre, rae Ha 3emmio najaeT mosy-
TEHB HAIIETO CITyTHUKA, TPOUCXOAUT JaACT-
Hoe 3aTMeHHE CosHIA. ACTPOHOMBI YiKe
JABHO 3HAIOT 3aKOHBI JBVKEHUS 3€MJIU
1 JIyHBI, TO3TOMY BCE COTHEUHBIC 3aATMEHUS
BBIYHCJICHBI IMH Ha COTHH JIET BIIEPE].
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Tunbl 3Be34

Kax mHOrO06pasen 6eckoHeuynbIii Mup 3sess! M kaxmoe
N3 9yKAbIX «COJJIHI» ITIOXOKE Ha Halll€ CBE€TUJIO TEM, ITO
ABJIAETCS PACKAJIEHHDBIM Ia30BbIM IIAPOM, HO B TO Xke
BpeMs CIJIbHO OTIMYAETCSI OT HETO 10 MHOTUM (PU3H-
yeCKUM XapakrepucTukaMm. C TOUKU 3peHus HaOI01a-
TeJIs, 3B€3/bl OJECTAT MO-PA3HOMY: OJHA CUSIET spue,
Apyrasi 6oJiee TyCKJIasl; aCTPOHOMAaM U3BECTHO, UTO 3B€3-
Jibl PA3JINYAIOTCSA MACCOM, Pa3dMepoOM, TEMIIEPATYPOU
IMOBEPXHOCTH, IBETOM 1 U3/Ty4CHHNCM.

Ha smoit cmpanuye
0anvL modesu cmpoenus
36630 Pasnvix MUNoe

Kpacnwiii xapaux

3Be3aHaq BeNndnHa

ITonarne BUaIMOIi (BU3yaIbHO) 3BE3THOI
BeIM4uHbI BBeJl eme Bo I B. 0 H. 5. 1pes-
Herpeveckuii actponoM lurnmapx. On npej-
JIOKIJT PACIIPECTUTD BCE BUUMBIC Ha HeOe
3BE3/[bI HA MECTh Kuaccos. Camblie spKHe
CBETWJIA OH OTHEC K 1-i1 BeimuuHe, a camble
crabeie — k 6-it. Bocsencteum, xorza yue-
HbI€ HAYYIJIICh U3MEPSATH CBETOBBIE MTOTO-
KM, WJyIIHAE OT PAa3sHBIX 3BE3J[, OKA3aIOCh,
YTO OTHOIIEHUE ITUX IIOTOKOB JJIST 3BE3]L
JIBYX COCEJTHUX BETMYUH PUOIU3UTEIBHO
paBHO 2,5: 3Be3na 1-if BesimunHb B 2,5 pasa
sApue 3Be3/bl 2-1 BeJMUNHbI, Ta B 2,5 pasa
sapue 3Be3/bl 3-11 BesnunHbl. ITonyuaercs,
4YTO CBETOBOU MOTOK OT 3Be3Jbl 6-i1 Ben-
quHbI B 100 pa3 MeHbIIe CBETOBOTO ITOTOKA
OT 3Be3/bl 1-if BeamunHbL. B Hamre Bpems

Kpacwwiit eueanm

JUISI OYEHB IPKUX HEGECHBIX OOBEKTOB
YCTAHOBJICHBI HYJICBBIC M OTPUIIATEb-
HBIC BEJIMYHMHBL: 3BE371a HYJIECBOH BEIH-
YUHBI ApYE 3BE3/(bI 1-i BeTmIuHbI B 2,5
pasa, 3Be3/1a —1-i1 BEeIIIHBI IpYE 3BE3/IbI
HYJICBOI BEIMYMHBI B 2,5 pa3a u T. 1. Tak,
camas sIpKas 3Be3/ia Hanrero He6a, Cupuyc,
nMeet BeanunHy —-1,46 (1po6HBIC BeaUYIn-
HbI BBEJIM I O0JIe€ TOYHOTO 00O03Haye-
HUS), 3BE3/{HAS BEJIUINHA ITOJHON JIyHBI
12,73, Conmnana —26,80. 3Be3abl 7-it u 60s1ee
BCJUYUHBI HE BUAHBI HEBOOPYKEHHBIM IVIa-
30M, HO COBPEMEHHBIC TEJIECKOIBI ITO3BO-
JISTIOT HAGJIIOAATD JaXKe 3Be3nbl 27-11 Beu-
ynHbl! O HAaKO BU3yadbHas BeIWYMHA Xa-
PaKTEePHU3yET JIUIID TO, KAKOH BUINT 3BE3/Y
Ha6moaarensb ¢ 3emn. ITockobKy 3Be3/1bI
PAaCITIOJIOKEHBI Ha Pa3HBIX PACCTOSHUAX OT
HAIIEH IUIAHETHI, & CBET C PACCTOSTHUEM CJIa-
6eeT, TUTAaHTCKasA, ApKas, HO OYCHb JaJe-
Kas 3B€3/[a MOXKET IIOKA3aThCsl HoIee TyCK-
JIOH, UeM 3BE371a C MCHBIINM U3JYICHHUEM,
pacrosoxeHHas 6iarmke Kk HaMm. [loaTomy
ACTPOHOMBI BBEJIM ITOHATHE aGCOMIOTHOMN
3BE3JHOM BEJUYUHBI — 3TO BEJIUYMHA, KO-
TOPYIO UMEJIO OBl CBETUIO C PACCTOSHUS
10 e, wm 32,6 ceeroBoro roja (Hare Cosrs-
II¢ Ha TAKOM PAaCCTOSHUU Ka3aJI0Ch ObI Ma-
JIEHBKOM 3BE3J0YKOM 4,7-11 BEITMYUHBI).

XapakTepucTtuku 3se3p,

OcHoBHbIE (PU3MIECKHE XaPAKTEPUCTUKU
3BE3J[ —Macca, PaguyC ¥ CBETUMOCTD (M3JIy-
yaeMas 3a €JUHUIYY BPEMEHU dHEPIusd).

Tonyboti eueanm

Keamuviii xapaux

(36€30a muna
Coanya). Y cex 36e30
KOHMpPacmuovimu
usemamu

NoKAIANDL 301bL
Koneexyuu (ceepxy,
nenocpedcmaeno

100 NOBEHPXHOCBIO)
U 301l AYUUCMO20
nepenoca (nod 30mot
Koneexyuu). Buono,
UMO Y 2UANMOB 301A
KOHBEKUUU HAMHO20
60aBUE 30HBL AYUUCTO20
nepenoca



Kpowme Toro, 3Be3/ibl XapaKTepU3yIOTCs 1 I1a-
paMeTpamMu, IPOU3BOAHBIMU OT OCHOBHBIX:
TEMIIEPATYPOIA, CIIEKTPATBHBIM KIIACCOM, A0-
COJIIOTHOU 3BE3JTHOU BEJIUYUHON, JaloIei
[IpeJICTABICHNE O CBETUMOCTH, U JIP.

Bbl, HaBEepHOE, CJIBIIIATIN, YTO 3BE3/(bI Obl-
BAIOT TOJIYObIMH, KPACHBIMH, JKEJITBIMU?..
Jlaxke HEBOOPY)KEHHBIH IVIa3 Pa3IUdaeT
B GiiecKe 3Be3/| pasHble oTTeHKH. I]BeT 3Be3-
JIbI OOYCJIOBJIMBAETCS B OCHOBHOM TeMIIepa-
Typoii ee nmosepxHocTH. CaMble ropsare
CBETMJIA OOJIAAIOT FOJY60BATHIM UJIU TOJTY-
00BaTO-0€JIbIM IIBETOM, 4 HANOOJIEE XOIO/I-
HbIe — KPACHBIM WJIA KPACHOBATO-OPAHIKe-
BbIM. Bostee nosnyio nagopMaruio o 38e3-
Jax JldeT U3y9IeHHe U3JTyIeHHS C TIOMOIIBIO
CIIEKTPOCKOIIA — IPUOGOPA, PACKIIA[BIBAIO-
I[ETO CBET 3BE3/bI 10 JUIMHE BOJH B PAJyXK-
HYIO IIOJIOCKY ciiekTpa. ITo aTomy criekrpy
TeMIIePATypa 3Be3/IbI OLIEHIBAETCS TOUHEe,
9YeM II0 I[BETY.

«OaUNH OpPUTbIA aHMNYaHUH. ..»

CriexTpabHas KIacCHUMUKAITS JEINUT 3BE3-
el Ha ceMb kiaaccos: O, B, A, E G, K, M.
3Beanpl k1accoB O u B — rouy6nie, A — Ge-
able, F — xxenrosarnsle, G — xenrble, K —
opamxesble, M — KpacHbIE. DTUM KJIaccaM
NPUOGIU3UTEIBHO COOTBETCTBYIOT CJIC/YIO-
mue temnepartypsl: 30 000 K, 15 500 K,
8500 K, 6600 K, 5500 K, 4100 K u 2800 K.
3Be3an! xiaccos O, B, A yacTto Ha3bIBAIOT
ropsAYUMM UM paHHUMU, KiaaccoB Fu G —
COJIHEUHBIMU, a K1accoB Ku M — X010 1HbI-

MU WIH [TO3JHUMH (J[€JIO B TOM, UYTO TEMIIE-
paTypa u JIpyrue XapakTEepPUCTUKU 3BE3]
3aBHUCAT IIOMUMO ITPOYETO EIIE ¥ OT BO3pac-
Ta). /IJ1s1 TOro 4T06bhI 3AIIOMHUTH ITOCJIEI0-
BATEIBHOCTH CIICKTPATBHBIX KJIACCOB 3BE3]I,
npujgymMana cMmemHas gpasza: «Oxun bpu-
Tl Axminuyanud Punuku Kesan, Kak
MopxoBb». Ee anmmmiickuii ananor: <O, Be
A Fine Girl, Kiss Me!»

Kapavku v ruranTbl

ITo pazamepam 3BE3/bI MOAPABACATIOTCS HA
KapJINKOB, TUTAHTOB U CBEPXTUranTos. Cpe-
JIV1 HUIX €CTBb ¥ ITPOMEKyTOUHBIE TUITBI — Cy0-
TUTAHTHI U cyokapauku. Hanpumep, Hamre
CoJTHIIE — JKEJITBIH KapJIUK CIIEKTPATBHOTO
kiaacca G. /luamerp Hanbosee KPYITHBIX
3B€3J] — CBEPXTUTAHTOB — COMOCTABUM
¢ juameTpoM Bceil CoTHEeYHOU CUCTEMBI,
a fraMeTp OCJIBIX KapJHUKOB, KOTOPBIC
006pa3yloTcs Ha MOCICIHUX CTATHUAX 3BO-
JIIOIUU HeGOIbIINX 3Be3]] (MacCoU MeHee
8-10macc CorHIA) OCIe NCYEPITAHUS TOTI-
JIVBA JUTSl TEPMOSIC PHBIX PEAKITHI, — BCETO
HECKOJIBKO THICAY KaoMeTpos. Kak Buju-
TE, pa3MephI 3BE3/] MOTYT PA3JINYATLCS B JIC-
CSATKH THICSTY pas, emie 6osbie (6oyee yem
B MIJLIMApP/] pa3!) 3Be3/IbI MOTYT pa3Ju-
YaThCsA IO CBETUMOCTH, a BOT II0 Macce
3BE3/bI PA3JIMYAIOTCA BCETO B HECKOJIBKO
COT pa3: caMble MaJCHBKUE pa3 B JIECATH
serde CoJrHITa, Macca CaMbIX GOJIBINUX ITpe-
BOCXOJIUT COJHEYHYIO BCETO B HECKOJIBKO

ACCATKOB paas.

Bocemamnosaenmoe
(xomnvromeproe)
usobpasicerue OucKa
36e30v, bemenveeiise
(arvgpa Opuona)

Pasmepv, nexomopuix
36030 6 cpagrenuu
¢ Bemaeii (cresa)
u Connyem (6 cepedune
u cnpasa):
1. 3emns
2. Heumponnas 36e30a
3. 3se30a Jleiimena
4. Bsesoa Boawgp 457
5. 36esda 40 dpudana
6. Connye
7. Opbuma 3emau
8. Awvoebapan
9. Peeya
10. Puzean
11. Mupa
12. Kanonyc
13. Beea
14. Apxmyp
15. Awmapec
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3Be3abI

ABoOMHbIe 3Be3abl

To, 4TO 3BE3/1bI PACIIONIOKEHDI JAJIEKO JIPYT
OT Jipyra, HeJIb3sd Ha3BaTh IpaBuwioM. MHo-
rue U3 HUX OOpasyioT Mmapkl, 06pamasich
BOKPYT OOIINETO IIEHTPA TSHKECTHU MO JAeH-
CTBUEM B3aMMHOTO TSITOTEHUsI, U Ha3bIBa-
IOTCS IBOMHBIMU 3Be3iamu. MHOTIa cBeTH-
JIa, COCTABJIAOIINE 3BE3JHYIO «IIAPOUKY»,
HACTOJIbKO IIOXOKH, YTO HAIIOMUHAIOT JBYX
6msHeros. Ho BcTpewatorcs nBoiiHBIE
3BE3/Ibl, IOXOKNUE Ha HEPA3TyYHBIX «TOBA-
puneit» 3 6acan Kpsurosa — Ciionan Mocsw-
Ky. OGBIYHO B TAKUX CJIy4asiX «CJIOH» — OI-
poMHelIas, apKas, HO XOJIOAHAsA M Kpac-
Has 3B€3Ja, a €ro COyTHUK-«MOCbKa» —
MaJIeHbKas, caabasi, HO ropsdas U TOJy-
6oBarasi.

ITo MeTOmaM HAOITIOIEHUI ACTPOHOMBI BBI-
JEJISAI0T BU3YaIbHO-ABOMHBIE 3BE3/bI, IBOMI-
CTBEHHOCTDb KOTOPBIX MOXET OBITH BIIHA
B TEJIECKOI, CIEKTPAJIbHO-JBONHbBIE 3BE3-
JIbI, OOGHAPYKUBAEMBIE TI0 ITIE PHUOIIECKIM
KOJICOAHMSM FUIN PA3/[BOCHUIO CIICKTPAIID-
HBIX IUHUH, U 3aTMEHHO-/[BOMHbIE 3BE3/IbI,
N3MEHSIONNE CBON OJIECK M3-32 3aTMEHUS
OJIHOI'O KOMITOHEHTA JIBOMHOM 3BE3/IbI.

NMepemeHHble 3Be3abl

3Be3/bl, BUANMBIN GJIECK KOTOPBIX M3Me-
HAETCSl CO BPEMEHEM, Ha3bIBAIOTCH Iepe-
MeHHBIMHA. OHI 0603HAYAIOTCS TPOITICHBI-
MU GYKBaMU JATHHCKOTO aJI(aBUTa HIU
YUCIOM, TIepes KOTOPBIM CTOUT OykBa V.
Bce nepemennble 38€3/1bI 1O[PA3/€/SIOTCS
Ha 3aTMEHHBbIE, NYJIbCUPYIOIIUE U 3PYII-
TUBHLIE.

3aTMEeHHBIE 3BE3/IbI IPEACTABIISIOT COOOM
CHUCTEMY U3 JIBYX 3B€3JI, IVIOCKOCTh Bpalie-
HHUS KOTOPBIX TAaK PacHoOJIOKEHA B IIPO-
CTPAHCTBE, YTO IIPHU JBIKEHUN BOKPYT 06-
IIETO IEHTPa MacC 3BE3/IbI 110 OYepe I 3a-
KPBIBAIOT JIPYT APYyra OT HAGIIOAATENS.
CpeTniia, BHEIIHUE CJIOU KOTOPBIX II€PUO-
JIMY€CKU B3JlyBAIOTCSI U ONAJAIOT B TAKT U3
MEHEHUAM TeMIEPATypPbl, Ha3bIBAIOTCS
nyabcupylomuMu. CaMbIMU yAUBUTEIb-
HBIMU CPEJIM TAKUX 3BE3/1 ABIAIOTCA 11ede-
UJabl. DTU 3BE3JbI CTPOrO COXPAHAIOT
IEePUOJL NYAbCAIMNA U OTIMYAIOTCSA CPaB-
HUTEJIBHO HEOOJIBIMUMH aMILIUTYZAMHI

n3MeHeHus 6yecka. [Teppoii u3 atoro
KJIacca 6b1J1a OTKPBITA 3BE3/IA JIe-
abTa edes.

B3prIBHBIC TEpEMEHHBIC 3BE3-
JbI, XapaKTEePU3YIOUHECs
IUKJIAYECKUMH FUIH HeTpa-
BUJIbHBIMU KOJIEGAHUSIMU
SIPKOCTH, HAa3bIBAIOTCS SPYIITHB-
HBIMH (OT JIaT. eruptus — «BLIOPOIICH-
HBII»). K HUM OTHOCATCS CBEpXHO-
BbI€, HOBbIE, HOBOIIOIOOHbBIE, BCIIbI-
XHUBAIOIIYE U PYTHE THITBI 3BE3]T. 4
Y MHOTHX 3PYINTHBHBIX 3BE3]
BCITBIIIKH COMPOBOXK/JAIOT-
csl cOPOCOM BHEIIHUX CJIOCB
1 OOPA30BAHUEM Y 3BE3JIbI
ra3oBoil 060JOYKH, pacce-
HBaIOIIENCs BIIOCJIENCTBUN
B IIPOCTPAHCTBE.

OHa 13 CaMBbIX MOJIOJBIX 1 MACCUBHBIX 3BE3/L
Hamrei [amakTHKN pacnosiokeHa B CO3BE3-
Juu Knore. OHa HAXOAUTCS BHYTPH ropsTaeit
razosoii rymansocT NGC 3372 u oxpyxe-
Ha TJTOTHOHM PacIIUpSIOMEHcs Ta3ombLIe-
BOM 0GOJIOYKOI.

-
¢r

g

3arapgo4Hble YepHbie Abipbl

Yepuble AbIpbI, MOXKATYH, CaMble 9K30TH-
YeCKHE U3 BCEX aCTPOHOMHYECKUX OOBEK-
ToB. Ilo onpejeneHnio yueHbIX, yepHbIE
JBIPBI — OOJIACTH IIPOCTPAHCTBA, B KOTOPBIX
rpaBUTALMOHHOC NPUTIKCHUAE HACTOJIBKO

BCJMKO, YTO HHU BEIIECTBO, HU U3IyICHUE
HE MOTYT UX HOKUHYTb. YTOOBI OTOPBATHCS
OT YEPHOU JBIPBI, HEOOXOANMO JIETETh CO
ckopocTpio ceera — 300 000 xm/c. ITo-
CKOJIBKY 3TO IIpEJeJ CKOPOCTEH B HaleMm

Cossesdue Legeil.
Dpazmenm epasioput
u3 36301020 amaaca
A. Iesenus. Hma
IMO20 MUPUUECK020
yapa Jpuonuu

dano naseamue
0cobomy KAaccy
nepemennvix 36e30

3ammennve
nepemenvle — CUCmema
u3 08yx 3630 pasnot
CEEMUMOCTIU,
BPAUANOUUXCA BOKPY2
obwezo yenmpa macc



MHPE, HUKTO ¥ HUYTO HE CMOYKET HOKHHYTh
3araJJOYHyIO Y€ PHYIO JLIPY.

ACTPOHOMBI ITOJIATAIOT, YTO YEPHBIE ALIPHI —
3TO MEPTBBIE 3BE3/IbI, BEPHEE, ITOCAEAHAL
cragus ux cymecrsosanus. [loce Boropa-
HUS SJEPHOTO TOIUIMBA HACTYIIAET KaTa-
cTpoda — rpaBUTAIIOHHBII KOJLTAIIC — ITa-
J€HUE BEIIECTBA B TOUKY, Il ILIOTHOCTD
MOJKET JOCTUTHYTh 6ECKOHEUHOH BeJIMYU-
ubl. Korza paguyc Takoii 3B€3/1b1 CpaBHUBA-
€TCs1 C ee TPAaBUTAIIOHHDBIM PaJuyCcoM, OHA
U IPEBPAIAETCA B YEPHYIO JBIPY.

Kpome «06BIKHOBEHHBIX» Y€ PHBIX JIBIP, 10~
ABJIAIOMIMIXCS Ha «II0CJIEJHEM H3bIXaHI!»
3BE3JI, O 3aKOHAM (PU3HKU BO3MOYKHO CY-
IECTBOBAHHE U «CBEPXTSIKEJILIX» YEPHBIX
IbIp ¢ Maccoii, B 10° pa3 nmpeBocxopsmieit
comaeuynyio. OHM MOTYT BO3HHUKATh IIPHU
CKaTHH GOJIBIIUX CKOIUIEHWH rajakThde-
CKOTO ra3a. ACTPOHOMBI ITPETIONATAIOT, 9YTO
MMEHHO TaKue OOBLEKTHI M MOJIUTLIBAIOT
AApa aKTUBHBIX FAJIAKTUK M KBAa3aphl.

Kax moxazamu coBpeMeHHBIE HCCIeN0Ba-
HUS, yTBEP:KJICHUE 06 aB6COTIOTHOM 3aMKHY-
TOCTH YEPHBIX ALIP HEe cOBCceM BepHO. Or-
POMHOE II0JIe TATOTEHUA YE€PHOM ABIPDI
JenxaeT (PU3MYECKU BaKyyM BOKPYI Hee
OYEHDb HEYCTOMYMBBIM: IOCTOSHHO IIPUCYT-
CTBYIOIIUE B HEM BUPTyaJbHbIE (KOPOTKO-
JKUBYIIUE) Mapbl YaCTHI] IPEBPAIAIOTCS
B peanbHble (fonroxusymue). [Ipu aTom

OJIHA M3 TTAPBI YACTHUI] YHOCUTCS BHYTPb 9ep-
HOI1 ILIPEI, a Ipyras BLIeTaeT Hapyxy. [1o-
CJIEZIHIOI0 MOKHO 3aPErHCTPUPOBATD, YTO
U cIeslaid CrienuaaucTol. OKa3aaoch, 9To
HU3JIy4E€HHE Y€ PHOU AbIPbI HOCUT TEILJIOBOM
XapakTep, TO €CTh HOYTU HEOTIUIUMO OT
U3JIy4eHUs aGCOMIOTHO YEPHOTO TeJa, Ha-
IPETOTrO JIO OIIPEJEJIEHHOMN TeMIIEPATYPLL.
BpemeHHbIe TPOIecChl B 00IaCTH Y€ PHBIX
JBIP IPOTEKAIOT COBEPIIEHHO HEOOBIYHBIM
ob6pasom. CormacHO o6ImEei TeOpUN OTHO-
CUTEbHOCTHU, B CYUIbHBIX TPABUTAIIIOHHEIX
II0JISIX TEUEHUE BPEMEHH 3ameiaeTcs. bia-
rojiaps 3TOMy X0/ (PM3UYECKUX IIPOIECCOB
B YEPHOM JbIpe U BOJIU3M HEe JUIs HAbJIIO-
JlaTesisd, HaXOAAIIEerocs Ha 60JIbIIOM PACcCTO-
AHUU B OOLIKHOBEHHOI Cpeje, W JId Ha-
GofaTeNs «BOJU3N» U «BHYTPU» YEPHOU
JBIPLI OyeT BRINISAAETH Io-pasHoMy. Tax,
JUL BHEITHETO HAOIIOAATEIA IIPOLIECC CKa-
THS BEIECTBA OYET MPOTEKaTh 6€CKOHEY-
HO J0Jroe BpeM:. A, HalpuMep, MOMEHTA
BXOJKI€HUS MAcChl B YEPHYIO JBIPY OH HE
JOXKJETCSA COBCEM, IIOTOMY UTO PSAZOM C Tpa-
HULICH YEPHOU ABIPBI BPEMs OCTAHABIMBA-
erca. Ecim 6b1 HaOmoaTe b CTal NajaTh
B YEPHYIO JALIPY BMECTE C BEMIECTBOM, TO €TI0
IVIa3aM IpeJcTana Obl COBCEM MHAA KapTU-
Ha. 32 KOHEYHBIA IPOMEKYTOK BpEMEHH OH
repecex 6bl IPAHUIYY YEPHOM IBIPBI U IIPO-
JIOJIKaUT GBI TTA/ICHHE K €€ TICHTPY.

Yepnaa ovipa.
Panve ueprvie 0vipot

HA3BIBANU «O0BEKMAMU
Jannaca» — 6 wecmn
acmponoma Ilvepa
Jlannaca, paxmuvecku
npedcKazasguezo ux
cyuecmsosanue euie

6 konye XVIII 6.
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3Be3abI

NMnaHeTsbl
y Apyrux 3se3n

ACTpOHOMOB, N3y4daromunux 3BE€3JHbIC CUCTCMbI, YK€
HE OJJHO CTOJIETHE BOJHYET HpO6JI€M8.Z CyI€CTBYIOT JIN
IJIAaHETHBIE CUCTEMDBI Y APYTUX 3B€3/1? I/ICCJICZ[OBaHI/IG
9TOTO BOIIPOCA CBA3aHO 1 C IOMCKAMU BHE3EMHDBIX ITHU-
BHJIPIBaHHfI, N C U3y4€HNUEM KOCMOTOHUYCCKUX IIPO-
oeccoB — YCJIOBI/Iﬁ u BaKOHOMepHOCTCﬁ q)OpMI/IpOBa'
HUA 3BE€E30 U CUCTEM O6paIIIaIOHII/IXCH BOKPYI' HUX KOC-

MMNYECKUX TECII.

Cossesdue Anopomeda
u e20 36304 110,

y KOmopot omxpoima
NAAHEMHAS CUCTIEMA,
(psrdom ¢ smoti 36e3doti

BUONA MYMANHOCTD

Andpomedst, noxasannaana

Kapme cepoim obaauiom)

Kak oGHapy>XuTb njiaHeTbl

O oM, uro CotHeYHas CUCTEMA — CUCTEMA
IUTAHET, OOPALAIONUXCS BOKPYT CBETH-
JIa, — HE eIMHCTBEHHas BO BeeneHHoi,
JIIOZIV JIOTAJIbIBAIACD JABHO: BEJb HEJle-
10 6BLTO GBI TPEAIIOIAraTh, YTO CTOTh
CJIOKHOE U CTPOIHOE 0Opa3oBaHue
MOIJIO OBITH OPOKACHO CJAYUAIHO-
crbio. Ho ogHo geno moragbiBaThes
O CyLIEeCTBOBAHUU JATEKUX ILIAHET
U COBCEM JPYyroe — IMOJYyIUTh JOKA3a-
TEJbCTBA 3TOTO. Begb 1 camu 3Be3/1bI
TaK JAJIEKO, YTO MbI BUJUM UX TOJIBKO
6J1aroapsi MOIIHEHIIINM IIOTOKAM CBe-
Ta, KOTOpPble OHU BbIGpAchIBaiOT. O TOM,

YTOOBI YBUJIECTD IUIAHETHI, HE MOIJIO OBITh
u peun. Ho npubopocTpoenue pa3suBaeT-
Cs1, MOSIBJISIFOTCST HOBbIE METOJbI MCCJIEI0-
BaHMsA, YTOUHAIOTCS U3BecTHbIe. CaMbIi
9yBCTBUTEIBHBIN METOM, IPUYEM JCICTBY-
IOIIMIA Ha OTPOMHBIX PAaCCTOSTHUAX, — 3TO
HM3MEPEHUE JIy4EBBIX CKOPOCTEH 3BE3J, IO
CMEIICHUIO TMHUI cieKTpa. Ero yrounenune
B ITIOCJICTHHIE T'OJIBI TIO3BOJINIIO OOHAPYKUTH
IUIAHETHBIE CUCTEMbI Y HECKOJIbKUX JECST-
KOB 3B€3/I.

MBI roBOpHM: IUTAaHETA OO PAIACTCS BOKPYT
3Be3/ibl. C XKUTENCKON TOUKN 3peHUs 3TO
Tak. Ho Ha camoMm siesie u turtaHeTa u 3Be3a
BPAIAIOTCSI BOKPYT OBIIEro IIEHTPa Macc,
KOTOPBIN B JIOOON CHCTEME COXPAHAET

3eesda 51 cossesous Ilezac

cBOe moJiokenue. Tak 06CTOUT JeJIo U B Ha-
mreit Conmueunoii cucreme: ComHIlE pearu-
PYET Ha IEePEABIKEHUS BCEX IITAHET U TIPO-
JeJbIBaeT HEKUE JABIKEHUS — CJIOXKHBIE,
XOTS 1 HE3HAYUTEIbHbBIE, Be b Macca CorH-
I1a HAMHOT'O ITIPEBBINIACT COBOKYITHYIO MACCY
BCEX IUIAHET CUCTEMBI.

To sxe OJKHO MPOUCXOTUTD U C APYTUMU
3Be3JaMU, UMeOIUMU IiadeTol. Ecre-
CTBEHHO, HANOOJIBIIVIC OTKJIOHCHUS OyIyT
y 3BE3Jl C KPYITHBIMH IUIAHETAMU, TPUYEM
TAaKMMHM, KOTOpPble 00pamaioTcsa 6J13KO
K 3B€3/Ic ¥ UMCIOT MaJble IEPUOIBI 0Opa-
IEHU: KOJeOaHUsl, BbI3BAHHbIE TAKUMU
IJTAaHETaMH, OYAYT 3aMETHEE.



Kak otnnuutb nnavety
OT 3B€34bl

O/1HAaKO BO3HMKAIOT BOIPOCKI: KaK OTJIM-
YUTDH CUCTEMY U3 JIBYX WM HECKOJIBKUX 3BE3]L
oT maHeTHoI? Kakux pazmepos Teso cuu-
TATh IVIAHETOH, a KAKUX — YK€ 3Be3/[0I?
M3zBecTHO, 4TO Macca rasa, npeBblIaonas
13 macc IOmmurepa, yxe crioco6Ha CBOMM
JlaBJIEHHEM BbI3BAaTh HA4aJIO A/I€PHOM peak-
UM ¥ IPEBPATUTD 3TOT CI'YCTOK MaTEPUU
B 3Be371y. [ToaTOMYy rUIaneTaMu pemnIy npu-
3HABATH TeJIa, KOTOPBIE 110 MACCe MEHBIIIE
13 IOnurepos.

Yro xe 06GHAPYKUIH ACTPOHOMBI? BoT He-
CKOJIbKO TpuMepoB. Bece Haiiziennnle cucre-
MBI HaXOJISITCS Y CKPOMHBIX, HE CJIMIIKOM
panexux 3Besn. Iloka B GOJBIIMHCTBE U3
HUX Hal/IleHa TOJBKO OJ[HA IUTAaHEeTa, 3TO 1O
GOJIBIIIEN YACTU HAXOIAIIECST HEJATEKO OT
3B€3/] KPYITHbIE ILUTAHETDI, KO-
TOpbI€ MOJyYNIN Ha3BaHUE
«ropsiuux onurepos». He-
VAUBUTEIBHO, YTO OTKPBITEI
JINIIb TaKU€E IUIAHETDhI: BEJAb
TaKue CUCTEMbI JIerde BCero
OOHAPYKUTB.

Adanekue nnaHeTbl

BoT HECKOJIBKO MPUMEPOB OTKPBITHIX aCT-
POHOMaMM JAJIEKUX IIAaHET.

V¥ 3Besanl 51 Ileraca, koropasi HaxoUTCA
B b0 cBeToBbIX rogax ot CosHIia, €CTh OYEeHb
6Jm3Kas IUTaHeTa BABoe MeHbIne fOmurepa,
KOTOpas O6JIETACT 3BE3/Ty C OTPOMHOIT CKO-
POCTBIO — UyTh JOJBIIIE, YEM 32 YCTBIPE 3EM-
voix gas. Cama b1 Ileraca ouenn 1moxoska Ha
CouHiie, a o6palamascs BOKPYT Hee ILia-
HeTa OTCTOUT OT 3Be3abl Bcero Ha 0,05 a. e.
(B ComHEUHOI CcHCTEME OHA PacCIIoaraaach
6bI BHYTpH opouThl Mepkypus!).

JloBoJIbHO 3aMeTHas 3Be3/a HIO AHJpoMe-
JIbI, KOTOPAs JICKUT HEMHOTO BBIIIE cepe-
JUHBI JUHUU MEXAy anb@oil (Ha JeBOH
HOTE) ¥ raMMOH (Ha JIEBOM KPaIo I0sCa),
MMeET JXKe TPHU U3BECTHBIC IUIAHETHI. Mac-
canepBoi BJiBoe mpeBocxouT maccy IOmm-
TEpa, 3Ta IUIAHETA OOXOAUT 3BE3JY 3a TPU
C TIOJIOBUHOM 3€MHBIX JTHS; TOJX Y BTOPOU
IITAaHETBI, KOTOPAasi HEMHOTO MCHBIIE Tep-
BOM, ymiTcs 241 neHsp, 9To OIM3KO K IIEPHOo-

Jiy obpareHust BeHeper; HaKOHETT, Tpe-
Thsl, MACCOM B J(Ba C rto1oBuHON FOmm-
Tepa, UMEET I'OJI, PABHBIN TPEM C TI0-
JIOBUHO 3€MHBIM I'OJIaM, KaK KaKOM-
HUOGYAb OJTU3KUI K HAM aCTEPOU.
HnrepecHo, 4ro pajoM ¢ HIO AHJ-
poMeJbI (He caeyeT 3a0bIBaTh, U4To,
TOBOPS «PSAJIOM», MBI IMEEM B BUY
IMPOEKIIIO KOCMHYIECKUX OOBEKTOB
Ha 3BE3HOE HEOO 3eMin) pacIioso-
JKeHa OJfHA U3 OJIVDKANIINX K HaM FajIak-
THK — 3HAMCHHUTAs TYMAHHOCTb AHIpOMe-
JIBL. DTA CIIPATHHAS FUTAKTHKA ObLTa M3BEC-
THA OYEHB JJABHO, U IMEHHO C Hell (haHTac-
TBI YAaCTO CBSI3BIBAIN TOMCKU OPAThEB IO
PasyMmy, TO €CTb CYIECTBOBAHME ITTAHETHON
CUCTEMBI: JOCTATOYHO BCIIOMHHUTH POMAH

Iemma ¢ usoGpascenuem
Hepces w Anopomedv, —
Mmugponoeuneckux

nepconadicetl, daguiux
NA3BANUL COIBEIOUAM
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Aesa — pucynox na
0010 U3 Kapmouex
anzautickozo nabopa
«3epxano Yparnuu»
(nepsas norosuna XIX ¢.)

3eesda O
- (omuxcpon)
c036e30us

\
/esa

H. E¢ppemona «Tymannocts Angpo-
MeJbI».

CnyrHuk Maccoit B aBa IOnure-
pa u c nepuojom 116 nueii ectn
y 3Be3/ibl OMUKPOH JleBbl. JTa
CHCTEMA HaXOAUTCs B b2 cBeTO- |
BbIX rojax ot Cosnia. O npu- '
poZe 3TUX TeJ MOoKa TPYAHO
CYIUTb, HO, BEPOSITHO, TE, KO-
TOpBIEC OOpamaloTCs BOIU3U
CBETHUJIA, TOJKHBI OBITh TBEPBI-
MM, 2 HE COCTOSIINMU 13 rasa.
A HeJaBHO y OJHOU U3 3Be3](
I'maper o6HAPYXRUICST «IOMU-
Tep» — IUIAHETA, TIOXOKas Ha
Ham IOnrep 1o macce u o
pasMepaM OpOUTBHI.
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3Be34Hble CKOMJIeHUs

Eme mamu npeaku craam o0beAMHATh HAXOAAIUECS
PAAOM 3Be3/bl B IPYIIbl — co3Be3aud. Tenepnb-To, Ko-
HEYHO, MbI 3HA€M, YTO 3BE3/[bl OJJHOI'O CO3BE3/I1s IIPOC-
TO IMPOEIUPYIOTCS HA OJUH YIaCTOK 3€MHOTO Heba, a Ha
CaMOM JIeJI€ MOTYT OTHOCUTbBCS K Pa3HbIM IaJTaKTHUKaAM.
TeM HE MeHee CKOILIEHU 3B€3]] CYIECTBYIOT U B PeaJlb-
Hoctu. Hekoropele, nannpumep Ilneannl, KoTopbie MOX-
HO YBUJIETh HEBOOPYKEHHBIM IJIa30M, ObUIA U3BECTHDI
elle C IPEBHOCTHU, JIPyrde€ MOKHO PacCMOTPETH JIMIIb
B T€JIECKOIL.

Paccesannoe 36e3010e
cxonaenue Acau (M44)
6 cosgezouu Pax

3Be34Hble CKOMNEeHUd:
LIapOBble U pacCesiHHble

Tpexu cuumanu, wmo
Ineadv: 603neciucy
3Be3/[HbIe CKOIUIEHUS — 3TO I'PYIIIbI 3BE3/, na nebo, cnacaacy om
CBSI3aHHBIX MEKJy COOO CHIaMH B3AUMHO-
ro IPUTSDKEHUS. Y 3TUX CBETWI OJJMHAKO-
BBII BO3PACT, IPOUCXOKACHUE U CXOJHDIN
XUMUYECKUH cocTas. M 3TO HeyquBUTEDb-
HO, IIOTOMY YTO POXKJAIOTCS 3TU 3BE3/bI
Cpasy LEJbIMUA «CEMEUCTBAMU» U3 Ta30IIbl-
JIEBBIX O0JIAKOB. ACTPOHOMBI BBIIC/ISIOT BA
TUIIA 3BE3JHDBIX CKOIUICHUNA — IapOBbIe
U pacCesiHHbIE.
YTOOBI NOHATD, KAK BBIIVISAAT PACCESHHBIC
U MIAPOBbIE€ 3BE3JHbIE CKOIIEHUS, HANLO
MIpEeACTaBUTD cebe Be rpynmbl ozeii. Iep-
Basl TPYyIIIa — 3TO HEOPraHU30BaHHAA TOJI-
I1a, a BTOpast — JUBU3U COJIJAT, TIOCTPOEH-
Has B cTporom nopsijke. «<Heopranusosan-
Hasl TOJIIa» — 3TO PACCEAHHbIE CKOILJIEHUS,
a «JUBU3US COJIJAT» — IIAPOBLIE.

oxommnuxa Opuona

Duzypoi c036e30UTL — Pe3yaLmam npoexyun na nauie

1ep0 3630, HAXOOAUUXCA HA PASIULHOM YOANCHUU
om nac. Ha cxeme 6 macumabe noxasano, xax
yoanenvt Opyz om Opyea 36e30nt co3gesdus Opuon

YYeHBIM U3BECTHO GOJiee CTa IMAPOBBIX
3B€3/[HBIX CKOILJIEHUH, TUITHYHDBIM IIPECTa-
BHUTEJIEM KOTOPBIX MOKHO Ha3BaATh CKOILIE-
HHe B co3pe3nnu lepkysec, Buaumoe B 61-
HOKJIb KaK TyMaHHas 3Be3jouka. Toabko
HaGJIIOIEHIE B CHJILHBIN TEJIECKOII AT BO3-
MOKHOCTB YOCTUTBCS, UTO 3TO MHOKECTBO
(cotHM TBICAY!) 3BE3N, IPYNIIHPYIONTUXCS
B (hopMe Mmapa, IpuyeM K [EHTPY HMIapa KOH-
LIEHTPALMSA CBETII YBEJIMUNBAETCS.

Pacceannble 3Be3/{HbIE CKOILIEHUS TIOJTY4U-
JIU Ha3BaHHE 3a CJI1a0yI0 KOHIIEHTPAI[UIO
3BE3/ K IIEHTPY U 32 Pa30POCAHHOCTH B ITPO-




CTpaHCTBE 6€3 BCAKOTO nopska. B «cembn»
PACCESHHBIX CKOIUICHUIH OOBIYHO BXOJSAT
J€CATKU, WHOT/A COTHU, PEXE THICTIHN
3Be3]. JlmameTp ke CKOILUICHUH pexKo Obl-
BaeT 6oublie 3,2 CBETOBOIO rojia, a ux BO3-
pact B cpejaeM Bcero b 100 muH. eT:
3B€3/[bI, BXOJSAIINE B CKOIUIEHUS, HAMHOTO
Mosoxke Hamero CosHia.

PaccTostHUS 10 MIapOBBIX CKOIJICHU OCTa-
BAJINCH 3araJIKOI, ITOKA aCTPOHOMEBI HE 06-
HAPYXXIJIN CPEJTU HUX Ieen/Ibl — IIepeMEeH-
Hbl€ 3BE3/bI-TUTAHTEI OOJILIION CBETUMO-
ctu. Hanmmane spxux nedens, mwim, Kak ux
elle Ha3bIBAIOT, MAsIKOB BceneHHOM, mamo
ACTPOHOMAM BO3MOXKHOCTH OIPE/ICTUTh
PACCTOSTHUS IO MAPOBBIX CKOIIICHUI, A 3a-
TEeM U uX pazmepbl. OKa3agoch, 4TO OT OJI-
HOTO M3 GIIDKANNINX IMAPOBBIX CKOILIE-
HUI1 — Toro, uTo B lepkynece, Hac oTnensgeT
20 000 cBETOBBIX JIET (JITAMETP STOT'O CKOII-
JIEHUSI TPEBBINIAET COTHIO CBETOBBIX JIET!).
Ho 20 000 cBeTOBBIX JIET — 3TO HE TaK YK
MHOTO, OCOOEHHO €CJIN €CTh C YeM CPaBHU-
BATh: €CTh MIAPOBBIEC CKOTUICHUS, KOTOPBIE
orcrosaT oT Hac Ha 230 000 cBeTOBBIX JIET.

BenukonenHsbie MNneaabi

HapepHoe, camoe 3HaAMEHUTOE 3BE3JHOC
CKOTUICHUE — «CePebprCTOE 0OJIAYKO» B CO-
3Be3auu lenerr — Ilneansr. MU3gasua Ilire-
A1bI (B TpEYECKON MI(OTOTHUN — CEMB JIO-
uepeil AmranTta u [lieifionsl, npeBpaTus-
IMUXCST B IITUI[ U BOBHECEHHBIX HAa HEDO)

Ll aposoe 3se3010e
cxonaenue M13
6 cosgesduu Ieprynec

Paccesnnoe 36e30noe
cxonaenue M37
6 co3ge30uu Bosnuvui

HMPUTATHBAIN K cebe B3mIsb mojeii. Kor-
J1a-TO JTABHO Y €TUIITSIH TOJ JICIJICS BCETO
Ha JIBE YACTHU: TICPUOJ OT yTPEHHETO BOCXO-
na Ilnesn BecHOI 10 MIX BEYEPHETO BOCXOIa
OCEHBIO — 3TO JIETO, 2 OCTATBHOE BPEMS —
3uma. Pumuiaae u fpeBHMeE rpeku omnpe/e-
JISTA HAaYaJIO CEJIbCKOXO3SIHCTBEHHBIX pa-
60T 110 Bocxoay 1 3axoay I lmesz, a kakprit
HOBBII b2~ THUI ITUKJI KaJIeHJapsl alfTEKOB
HAYMHAJICS C TOTO MoMeHTa, Koraa [Tes b
MPOXOJVUIN YePe3 3CHUT.

Jl1s coBpeMeHHBIX acTpoduankos Ilies-
JBI — MPOCTO HEHCYEPIAECMBIH MCTOTHUK
Hosol nngopmanuu. Mccrenysa Ilnesannt
U IpyrU€e PaCCEsTHHBIC 3BE3THBIC CKOILIE-
HUsI, ACTPOHOMBI U3y4JalOT PaHHUE STAIIbI
aBOTIONNH 3Be371. Tak, B pacCesTHHBIX CKOII-
JICHUAX YACTO BCTPEYAIOTCS BCIIBIXHUBAIO-
mue 3Be3/bl. biieck Takoi 3B€3bI yBe MY~
BACTCSA B COTHU Pa3 3a HECKOJBKO CEKYHJI,
a moToM, nHorja gaxe yepes 20-30 munyT,
OHa OISITh HIYEM HE OTIINIACTCS OT JPYTUX.
BcbIXUBaAIOT TOJBKO MOJIOABIE 3BE3/IbI, 13-
6aBJIASACH TAKUM OOPa30M HA PaHHUX CTa-
JWSX PA3BUTHUS OT U3OBITOYHON SHEPTHH.
HIX oTHOCAT K caMOMy MHOTOYHCJICHHOMY
KJIaCCy IIEPEMEHHBIX 3Be3/. BriepBbIe BCITbI-
XHUBAIOIIYIo 3Be3y B I resax yaennie o6Ha-
pyxwu B 1957 ., a uepes fecsTsb JeT yxe
66110 N3BecTHO 60 TaKUX 3BE3]I.
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3Be3abI

Aoxanuebie MNaabl

«CBogHbIME cecTpamu Ilresan» HasbIBaIOT
Tuay, npyrux gouepeit Atnanta. Cemb JieB,
OIUTAKMBAIONUX TU6eNb 6paTa, 3eBC mpe-
BpaTwJI B 3Be3/pl. VIX mosBIECHNE HA Hebe
copmajano B Ipennu c HawasoM ce3oHa
JOXACH. DTO paccessHHOE 3BE3/JHOE CKOII-
JIEHUIE MOKHO YBUJICTh UyTh HIKE U ITpABEe
3Be3/bI AbiebapanH B co3sesqun Terernn
(mpaBja, Ha caMoM Jiesie AJTb/1e6apaH BIBoOE
6ke K HaM, yeM [uazp). [toTHOCTS 3TO-
IO 3BE3J[HOTO CKOIUIEHUS JOBOJbLHO MaJia:
0,25 3Be3zpr Ha 1 Ky6udecknii mapceex (1 mc
pasen 206 265 a. e., i 3,263 cBeToBOTO
roga). Harmane B I'ajax Bcero Tpex BCIIbI-

XHBAIOIUX 3B€3J[ TOBOPUT O TOM, UTO OHU
crapme, yem [iespbr.

Iaposoe cxonaerue
Omeea I]enmaspa
NGC5139

3ee30noe cxonaenue
NGC 3293 6 cossezduu
Kuav

3Be3aHble accouuauum

beiBatoT 06beAHEHNS 3BE3]] 60JIee paspe-
SKEHHBIEC, YEM PACCESHHBIC MTapPOBBIE CKOTI-
JeHus. Takye rpynbl Ha3pIBAIOT 3BE3/THBI-
MU accoruanuamy. Ileppele 3Be3aHbIC ac-
COIMAINY GBITH OTKPBITHI B 1947 . poccuii-
CKUM acTpoHOMOM B. A. AMGapIyMsaHOM.
OOBIYHO OHHM 3aHUMAIOT MPOCTPAHCTBO
npotsxeHHoCTbIo 200—300 cBeTOBBIX €T
(aTO TOpa3o GOIBIIE, YEM IPOTKEHHOCTD
CKOIUICHHIT), OJHAKO COJEPKAT JOBOJIBHO
MaJIO 3BE€3J[ — OT HECKOJIBKUX IITYK JIO He-
CKOJIBKUX JIECATKOB. B accormanum BXO AT
MOJIOZIBIE TOPSTIHE TOTYObIE 3BE3/bI, KOTO-
PpbIe 06Pa3yIoTCs U3 CTYCTUBIINXCS MACCUB-
HBIX OOJIAKOB XOJIOZHOIO rasa. 3Be3JHble
acconyanmu, B OTINYME OT CKOTUIEHUH, 0~
BOJIBHO HEYCTOHYNBBIC O6pa30BaHUA: SHEP-
T'US POAMBIINXCS 3BE3]] HATPEBACT Ia30BOE
00J1aKO, 1 Ta3 YCTPEMJISIETCS TPOYb U3 ac-
COIMAITUH, ACCOIIUANNS MEUICHHO PaCIIH-
pAETCA, M 3BE3IBI CO BPEMEHEM TEPSIOT
CBSA3D JPYT C APYTOM.



FAJIAKTUKHA
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3Be34Hble CUCTEeMbl

B 6eckpaiineit BceneHHOI CymecTBYIOT «3BE3/IHBIE OC-
TPOBa» U JIAKE «3BE3/[HbIC MATCPUKU» — TJIAKTUKM. [a-
JIAKTUKU — 3TO CEMEMCTBA 3B€3/1, CBI3AHHbBIX B3ANMHBIM
IPAaBUTAIMOHHBIM IpuTs:keHueM. O ToMm, 4TO Hala
CoJitHeYHas1 CUCTEMA SIBJISIETCS YaCThIO OOJIBIITON raIaK-
TUKH, aCTPOHOMAaM CTas10 n3secTHO B XIX B., a 0 cymect-
BOBAaHMU MHOK€CTBA JIPYTUX TAUIAKTUK — B XX B.

Aosun Iayann Xabon

Crnupanvnas
eanaxmuxa M74
6 co3ee3duu Poibot

KpoLuku n BenukaHbl

lasakTUKM OTIMYAIOTCS APYT OT JAPYyra v Co-
CTaBOM, U CTPYKTYPOH, U MaCCOI, 1 pa3Me-
pamu. Camble MaJ€HbKME U3 M3BECTHBIX
COBPEMEHHOM HayKe raJlakKTUK — HaX O A1~
€cs JJOCTATOYHO OJIM3KO0 K HaM KapJIHUKOBbIE
rajJakTUKH, COJiepsKallie BCEro OKOJIO
100 000 3Be3 (3TO HAMHOTO MEHbIIIE, YEM,
HaIpUMep, B TUIIMYHOM IIapOBOM CKOILIE-
Hnn). ITomo6HBIE KpoIIEUHbIE (ITO0 KOCMU-
YeCKUM CTaHAapTaM!) ralakKTHKY HaBEPHSI-
Ka CYIEeCTBYIOT M Ha OKpauHe BceseHHo,
MIPOCTO M3-32 OTAAJIEHHOCTHU UX TPYAHO 06-
HapyXUTb. Boob1Ie e B TATAKTHKaX Coflep-
JKaTCAa MWLIAAP/bI 38e3)]. Hanpumep, B Ha-
nreit [amakrrke ux oxoso 200 mapy. (Kera-
TH, O6paTUTE BHUMAHNE HA HAIlUCAHUE:
KOTJJa TOBOPAT O TaJaKTuke MiedHbIl
ITyrs, k KXoTOpO# npuHanexut CouHie,
CJIOBO ITHINETCS € 6OJIBIION OYKBBI: «[amak-
THKa» B JAHHOM CJIyd4ae — 3TO UMs COO-
CTBEHHOE. A KOTJIa Pe€Ub 3aXO/UT O JAPYrux

Annunmuuecxas earaxmuxa NGC 4881 us
co3eesous, Borocw, Beponuxu u cnupaivras
2ANAKMUKA, PACROLOICENHASL IHAUUMEALHO OANULE

3BE3/[HbIX CeMeHCcTBaX, CJAOBO MUIIETCS
C MQJICHBKOH GYKBBI: «TAITAKTHKA» B JAHHOM
cJlygae — 3TO TEPMUH, Y KaXOH TaKoH ra-
JIAKTUKHN €CTh €llle U Ha3BaHUE — UM UJIN
nugposoe obo3Hauenue.) Ho Bepaemcs
K pazMepaM U MaccaM TaIakTUK. MyiedHbIit
ITyThb ¢ ero MuwuIMapJaMu 3B€3)] K TUTAaHTAM
He oTHOCcUTCS. CaMast MAaCCUBHAS U3 U3BECT-
HBbIX TaJIaAKTUK — T'MTAaHTCKAs SJUIMITHYE-
ckag ragakTuka M87 B cossesguu /Jlesa,
cogepskamiast 3000 MapA. COMHEYHBIX MaCC,
YTO NPUOIU3UTENLHO B 15 pa3 6obine Ha-
meit Futakruku. M87 o6 beAMHSIET THICAUN
MULTUAPJOB 3B€371!

UccnepoBartenb ranakrtuk

OrpoMHBIHI BKJIaJ| B UCCIEOBAHNE TaTaAK-
THUK BHEC 3HAMEHUTDIN aMePUKAHCKII aCT-
ponom IasuH Iaysmr Xa66 (1889-1953).
B 1924 r. Xa66.,1 00HAPYKIJI B TYMAHHOCTSIX
Anppomenst u Tpeyrobarka 3Be3pr-uede-
bl (KaK Bbl IOMHUTE, OCOGEHHOCTH 3TOIO
KJIACCa 3BE3J] COCTOUT B TOM, UTO MbI MOKEM
ONIPENENNTD paccTosHue oT HUX o0 Cor-
HeuHOI1 cuctembl). Hanmune nedens B Ty-
MaHHOCTSX IO3BOIIIIO Xa60J1y c/ieaTh OT-
KPBITHE: B JAHHOM CJIydae Pedb UIET O APYTHX
raJIAKTUKAX, OTAEJEHHBIX OT HAIlle GOJIbIIN-
MU pPacCTOSTHUAMH. Tak ObLIa 3aT0KEHA OC-
HOBA HOBOT'O HAIIPABJICHU UCCIEAOBAHUI —
BHETAIAKTHYeCKOU acTpoHomuu. IIpogosr-
JKasi cciaeoBaHUsA, Xab6 oOHAPYKII
PaBHOMEpPHOE paclpe/ieJeHUE raTakKTHK
B IIPOCTPAHCTBE, CO3/aJl IEPBYIO MOJPOG-
HYIO KJIACCU(PUKAIMIO FAJIAKTUK, a B 1929 1.
c/les1al OTKPBITHE, [IePEeBEPHYBIIee HAIIN
IIPE/ICTABICHUSI O MUpPE: OH OOHAPYKIII,



urto Beenennas pacmupsiercs (mogpobHee
00 3TOM peub noijaet Ha c. 68-69). 3nave-
HUe OTKPbITHI Xa60.1a JUIst MUPOBOI HAYKH
OTPOMHO, U ACTPOHOMBI IIOYTHIN 3ACIyTH
YUIEHOTO, Ha3BaB €r0 UMEHEM KOCMHYeCKUN
TEeJIECKOII, U3YYAIOIUH JaIeKHe FATAKTHUKHI
C OKOJIO3€MHOM OPOUTEL.

Knaccundpukauma Xab6na

Knaccudukanus rarakTuk, IpeIosKeHHAs
Xa6610M, OCHOBAHA HA PA3THMYNHN UX BHE-
IIHETO BUJA U CTPYKTYPBI. YUEHBIH BbIJE-
JIVJT TPU OCHOBHBIX THIIA 3BE3/[HBIX CHICTEM:
CIIHpaJbHBIC, BJINITHYECCKUE U HENpa-
BUJIbHBIE TAJTAKTUKUA.

CrupaibHbIe TUTAKTUKU UMEIOT JUCKO06-
pasuyio popmy. B ienTpe y HUX HAXOAUTCA
yToymeHne (aCTpOHOMBI Ha3bIBAIOT €T0
6IK), OT KOTOPOTO OTXOJSAT CIIUPATHHBIC
pykaBa. Pa3HOBHJIHOCTBIO CITMPATBHBIX T'a-
JAKTHK ABJISIOTCS TATAKTUKU C IIEPEMBIY-
KOM, GaJIJK Y HUX ITEPECEKAETCS CBOCOOPa3-
HOU II€PEMBIYKON U3 3B€3[], K KOHIIAM 3TOM
IIEPEMBIYKU U IPUCOCAUHSIOTCSA CITHPab-
Hble pykasa. CriipaibHbIE TATAKTUKH B 60JIb-
INIMHCTBE CBOEM COJIEPKAT OUYEHb SIPKUE
MOJIOJIbIE€ 3B€3Jbl U 3HAUUTENbHbIE KOJIU-

YeCcTBa MEK3BE3/IHOTO BellecTBa, CKOHIEH-
TPUPOBAHHOI'O B pyKaBax. B ocHoBHOI
IIJIOCKOCTH CITUPATBHBIX TATAKTUK OOBITHO
IIPUCYTCTBYET TEMHAs Macca IOIIOAIONeN

Henpasunvras

2anaKMUKa
Cexemanm A
6 cozeesduu Cexcmanm

Crnupanvnas
eanaxmuxa NGC 1232
6 cosge3duu Ipudan

MaTepun. K cimpasbHBIM rajakTHKaM OT-
HOocuTcst U Ham Moueunbrii IyTs.
Hawnb6osee pacripoctpaneHsl Bo BeenenHoi
3UINNTHYECKHE TATakTUKU. OT crmpais-
HBIX X OTINYAET OTCYTCTBUE SBHO BBIJIE-
JISTIONUXCS 3BE3AHBIX JUCKOB. DJUIAIITHYE-
CKUIMH MOTYT OBITh Ml KAPJIUKOBBIE, 1 TUTAHT-
ckue ramaktuky. [Ipennonaraercs, 9To oHn
MTOJTHOCTBIO COCTOSAT U3 CTaPBIX 3BE3]I C OT-
HOCHUTEIbHO MaJILIM KOJUYECTBOM MEXK-
3BE3JTHOTO BelecTBa. B HUX 32 pegkmM mc-
KJIIOYEHUEM HET XOJIOJHOTO ra3a, II03TOMYy
TaM He 06Pa3yIOTCsI HOBBIE 3BE3/IbI. DJUIUIT-
THYECKHE TUIAKTHKU MOTYT OBITh ITaPOBBI-
MU U CUIbHO «CIUIIOIEHHBIMU», 3TO 3aABU-
CUT OT CTENEHU UX CHKATUSI.

B HenpaBMIBHBIX TATAKTUKAX, COCTABJISIO-
mux OKoJIo 25% Bcex rajJakTHUK, TOXKE €CTh
JVICKU, KaK U B CIIUPAJIbHBIX, HO M3-32 He-
GOJIBIION MACCHI M PA3MEPOB 3THU FJIAKTUKA
JINIICHBI CIIUPAIBHBIX PYKaBOB. B rasakTu-
KaX 3TOTO TUIIA €CTh I'a3 ¥ MOJIOJIbIE 3BE3/IbI.
K HenpaBrUIbHBIM FJIaKTUKAM OTHOCSITCS,
HanpuMep, cnyTHUKH Muednoro Ilyrn
Boabsmoe u Manoe Maresutanossr O61aka.
CyIecTByIOT ¥ TaK Ha3bIBA€MbIE B3aHMO-
JAEHCTBYIOMUE TATAKTUKH, U TATAKTUKA
C IePEXOTHBIMU (POPMAMU MEK/Ty CITHPaTb-
HBIMMU U 3/uunTuyeckumu. Boooie Bo Bee-
JICHHOW OOHapy>KE€HO MHOTO TJIAKTHK Ca-
MOTO 3K30TUYIECKOTO CTPOCHHUSI.
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MneydHbin NyTb — HaWIA
fanakrtuka

Eciu mocMoTpeTs 6€3/)yHHOM HOUBIO HA 3B€3/IbI, TO JIET-
KO MOXHO 3aMeTuTb Muteunsrii IlyTs — mosiocy craboro,
MEpPIAIONIETO CB€YE€HNs Ha HOYHOM Hebe, YChIITaHHOM
O6ecuncieHHbIMU 3Be3amu. Mzyuenue 3pe3g Mireqanoro
Ilyrn — namei [a1akTuky — ChIrpajo OrpoOMHYIO POJIb
B [IO3HAHUM YCTPOMCTBAa Beerennoii.

Maewnwiit ymo
6 paduoduanasone

Ha xapmumne
A. Tunmopemmo

N3yuyeHune MneuHoro lNytn

Eme 81610 r. laymuteii cienan norpscaio-
mee oTkpeITue: Miteunsiii [Tyts cocrouT u3
MHO’KECTBA HESIPKUX 3BE3][, CBET KOTOPBIX
CTMBAETCSA B CIUIONIHYIO CJIA6O CHSIONIYIO
maccy. B xonne XVIII B. usyuenuem yct-
poiicTBa lamaxtukn 3ansiacs B. Iepmens.

6ozunsa Iepa 6 anese
OmmanKueaem ceoezo
nacvinxa Iepaxaa,

U NPOIUBUIUCCE, KANAU
e MOAOKA CIMAN0BAMCA
36e30amu, 06pasya
Mnewroui Llymo

Ouepmanusa Maeunozo ITymu na 3emmom nebe

YTo6BI N3yInuTHh OuepTaHus BcereHnHoi,
Iepens mojcunTaN YNCIO 3BE3]] PA3HOIO
6J1eCKa, BUJUMBIX B TEJICCKOI B PA3TIMYHBIX
yJacTKax Heba. Bckope oH BBIICHMII, YTO
yeM c1abee 3BE3/IbI, TEM X OOJIBIIIE IO Mepe
npubmmkeHusa k Mueanomy Ilyru. Actpo-
HOM IIpUIIEJI K BBIBOJY, UYTO JJIbIIE BCETO
Hallla 3Be3/{Hasi CUCTeMa TSTHETCS OT HAC 110
HanpasjaeHuio Kk Mueunomy Ilytu B mtoc-
KOCTH, IIPOXOJAIIEN Yyepe3 ero CpeiHIo
suHMo; Miteunsiit IyTs nesit He6o ot
nornoyaM, a CoJlHeuYHast cCucTeMa HaXO[UT-
Cs1 HeJlaJIeKo OT 3TOoU 1wtockoctu. Ho acr-
POHOM HCXOJMJI U3 OMHIOOTHOTO MPEIIO-
JIOKEHUS, UYTO BCe 3Be3bl MOA06HbI COoTH-
1y ¥ PacIoylaraloTcs B IPOCTPAHCTBE PaB-
HoMepHoO. B XIX B. 6bUT0 OKa3aHO, YTO
3B€3/lbl B IPOCTPAHCTBE PACIIOIOKEHDI HE
PaBHOMEPHO, a CTYIAIOTCA K IJIOCKOCTU
Mieunoro Ilytu u Connile BoBce He 3aHU-
MaeT LEHTPAJILHOTO HOJOXKEHUS B 3TOU
3BE3JIHOU CHUCTEME.

CtpykTypa u cocTtas Manaktukmn

CoBpemeHHas HayKa BBISICHWIA, 4TO Mileyu-
Hb1i I1yThb fBI€TCA CHUPAIBLHOM rajakTh-
KOM. A ecTi 6bI MBI MOIVIM ITOCMOTPETH Ha
Hamry [amakTrky c60Ky, ee popMa HATOMHU-
J1a GBI YEUEBHITY: OHA HECKOJIBKO «CIUTIONIE-
Ha», YTOHUYAETCS 110 KpasgM U YyTOJIIAETCS
K cepequne. CoylHeUHas CUCTEMA PaCIIoa-
raercs He B eHTpe [amakTuky, a HaxoaUTCA
BOJIM3Y €€ TATaKTUYeCKOM rmrockoctu. Ha-
IpaBJeHUE K neHTpy lamakTnky mpocmar-



puBaeTcsa ¢ 3eman B co3pesuu Crpesern,.
Kpowme oT/ieIbHBIX 3B€3/1 1 3BE3/[HBIX CKOII-
neHuii, B cocras lamakTuknu Bxogur jud-
(pysHas MaTepus B BUJIE ITBUIEBBIX, TA30BBIX
U TUIAHETAPHBIX TyMaHHOCTeH. CaMbIMU 1a-
JIEKUMHU B HAIIIEM «3BE3/THOM JIOME» SIBJISTIOT-
cs1 1iepensibl, 3BE3bI-TUTAaHTBI, OOIaKa HEel-
TPAJILHOTO BOZOPO/IA U IIAPOBLIE 3BE3/THBIE
ckorienus. Peskoii rpanune! y lanaxrukn
HET: ee Kpasl IIOCTEIIEHHO PaCTBOPSIOTCSA
B IIPOCTPAHCTBE BcereHHOH, HO OGBIYHO
ACTPOHOMBI IPUHUMAIOT JUAMETpP Hallen
lanaxTyku pasaeiv 100 000 cBeTOBBIX JI€T,
a ee TOJMIUHY npu6au3nTeabHo B 10-15 pas
MEHBIIIE.

Cnupanvnas eanaxmuxa NGC 2997 daem
npedcmasaenue o mom, kax vieasden 6ot Maeunwviti

Lymw, ecru cmompems na nezo «ceepxy»

TpyaHOCTU B UCCneaoBaHUu
Hawen MnakTukmn

HecmoTps Ha TOCTOAHHOE U3yyeHHe, Halll
«3BE3JHBIN JOM» ITOJIOH TalH U 3arajoK.

L ]
Lenmp lanaxmuxu

tpone O s

D,
(6€]Z &Zé‘ﬁy’c
ae

B GoupIneii cTeneHn 3To 06yCIOBICHO TEM,
YTO Mbl HAXOJAUMCS B BECbMa HEBBITOJHOM
MTOJIOKEHUH IS U3yIeHUS cTpoeHus larak-
TUKU: MbI YACThb HAllleH 3BE3JHOM CUCTEMBI
Y IOTOMY BUJHIM €€ KaK ObI U3HYTpH. ITO
BCC PaBHO YTO HAXOJHUTBCS B CBOEM JIOME
VI CMOTPETB B OKHO, IIPH 3TOM HE Mes BO3-
MOKHOCTU BUAETD )KITUIIE I[EJTUKOM. 3B€E3-
JIbI, KOHIICHTPUPYIOIUECT K TaJaKTHde-
CKOH IUIOCKOCTH, KKYTCSl HaM TyCTOH Ge-

JIECOM IIEJICHOH B HOUHOM HEOE, «CTYIMAsICh»
B BUJIUMYIO KapTuHy Mieunoro Ilyru.

Mecmononoxcernue

Coaneunoti cucmemvt

6 eanaxmuxe Maewrnozo
Hymu. Cxema
Tanaxmuxu nocmpoena
Ha 0CHOBANUU Paduo-
(ux 30HbL 0003HAUEHDL
Keadpamuxamu,)

U ONMUMECKUX
(noxaszanwvt xpysxcxamu,)
Habrodenuti

Ipunmocrymoii duck —
npumepro maxou
évlenadena 6v. Haua
lanaxmuxa «cooxy»
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TymMaHHOCTHU

Mieunsriit IlyTs BuseH Ha HeGe Mepraonieil J€HTOM.
Ho noMuMoO 3TOI IMUPOKOU «pPEKU» OCTPBIN IJIA3 3EM-
HOT'O HAOJIIOAATE S KOE-T/I€ MOXKET PAa3JIMIUTDh HA ICHOM
HOYHOM Hebe M HEOOJIbIINE MEPIAIOIIUE «OCTPOBKU»,
IIOXO0)KHe Ha ob1adyka TymMaHa. MIx cTtaam Ha3pIBaTh Ty-
MaHHOCTAMH. C pa3BUTHEM aCTPOHOMUU (IIpeXK/e BCe-
ro ¢ ©300pETEHNEM TEJIECKOIIa) B HeOe CTATH HAaXOJUTh
BCe OoubIne U 6oblle TyMaHHOCTENH. OKa3alzoch, 4To

OHU UMEIOT PA3HYIO IIPUPOLY.

TymaHHOCTb UK ranakTuka?

HexkoTtopsle Mepraoniye obgavuka Ha Ha-
IIeM HOYHOM He6e, TOTyIUBIINE Ha3BaHUE
TYMaHHOCTEH, Ha CaMOM JieJI€ TPEACTABIA-
0T COOOM OIMKANIIE K HaM TaJTaKTUKU —
CUSTHUE WX 3BE3J MBI BOCIIDHHUMAEM Kak
CBETIIYIO TYMAHHYIO JBIMKy. TakoBa 3Hame-
HUTAsg TYMAaHHOCTb AHapoMenabl: B 1925 1.
C IIOMOIIIBIO TEJIECKOTIA B 3TOM CBETIOM ITSIT-
HBIIIKE, MEPIIAIOIIEM B PAfOHE CO3BE3IUS
Anjpomena, 0GHAPYKIIINCH 3BE3/IBI, U CTa-
JIO TIOHSITHO, YTO 3TO OTPOMHASI TAJIAKTHKA,

OJTHAKO CTAPOC HA3BAHUE «TYMAHHOCTb>» 34

3TUM HeOGECHBIM OOBEKTOM TaK HaBCETAa
U 3aKPENMIOCh. (AHATOTHYIHAS UCTOPUS
npowusonuia ¢ boapmum u Maasim Mare-
saHoBbiMu OGJakaMu — JByMs Hanbosee
3aMeTHBIMU TyMaHHOCTSAMH KOKHOTO 1101y-
IIAPUSL: BBICHUB, YTO 3TO JABE HEOOIbIINE
FIAKTUKY — CIYTHUKH Haliero MiedHoro
ITyTH, aCTPOHOMBI He CTAIN UX IIeperMe-
HOBBIBATD U IIPOJOJDKAIOT Ha3biBaTh O01a-

Tymarnocmo
Taparmya,
pacnoroxicennas

6 co3ee3duu 3or0mas
Puwiba, ceoumu
ouepmanuamu
deticmeumensno
HANOMUHAELM NAYKA.
Om nac amy obracmo
UNMEHCUBHO20
36€30000paz06anus
omodenaem paccmosmue
6 165 000 céemosvix
snem

Lnanemapras
mymanmocmv Kowauwui
Inas (NGC 6543)

6 cogesouu JApaxon

Crnupanvnas mymannocms Yaumea

(NGC 7293), camas 6au3kas x nam us naanemapuoix
MYMAHHOCME, PACNOAONHCEHA HA PACCMOAHUU
400 csemosvix nem om Corneunoti cucmemut

kamu.) OgHAKO HAPSAAY C TYMAHHOCTSIMU-
rajJlakTuKamMu (MX Ha3bIBAIOT BHETAIAKTU-
YECKUMU TYMaHHOCTSIMH ) CYIIECTBYIOT H Ta-
JIAKTUYECKUE TYMAaHHOCTH, MPEACTABIAIO-
mue coOO0U CKOTIEHUSI KOCMUYECKOM NbLIN
U ra3a — XOJIOZAHOTO U FOPsIYEero.

Takune pa3Hblie TYMaHHOCTU

ITo cBEeTMMOCTU ACTPOHOMBI JEJIAT TyMaH-
HOCTH Ha CBeT/Ible (3MUCCUOHHBIE, B KOTO-
PBIX pa30TPETHIN OIMKHIMY 3BE3IaMU Ta3
CBETUT CBOUM CBETOM, 1 OTPa’KaTEIbHBIC —
OTpakaloll[ie CBET 3BE3J) U TEMHBIC (I10-
rIomaonmye cseT). [azonslaeByio TymaH-
HoCTh OpPMOHA MOXHO YBHJETDH B SACHYIO
6E3TyHHYIO HOYb Ha I0XKHOM CTOpOHE Heoa,
IIpSIMO TOJ TpeMs 3Be3fgoukamMu OpHoHa.
ITo MHEHUIO yYEHBIX, Macca Ta3a U IbLIH,
00Opa3YIOIMMX 3Ty TYMAHHOCTD, B COTHU Pa3
npesocxoauT Maccy Cosarta. O61ak0 KocMu-
YECKOW IMBIIM MOXKHO YBHUJCTH KaK YepHOE




AaTHO Ha (poHe Muteunoro Ilytn (B co3Bes-
nuu Jlebeap Bosite 3Be3 bl Jlene6). Panbiie
JIyMaJId, 9TO TaKHeE MATHA He 9YTO MHOE, KaK
IIPOCBETHI, MyCThIE IPOCTPAHCTBA B TOJIIIE
OKPY>KAIOIUX UX 3B€3]]. ACTPOHOMBI CINTA-
JIVL, YTO CKBO3b TAKHE «/IBIPBI» MBI CMOTPUM
B 3USIONIYI0O KOCMHYECKyIo mycToTy. Ho Ha
CaMOM JIeJIe 3TU TEMHBbIE IISITHA OKA3aJINCh
JINIIb 3aBECOH, 3a KOTOPOU CKPBIBAIOTCS
3BE3/[HBbIC IPOCTPAHCTBA.

ITopoii TYMAaHHOCTU IPUHUMAIOT HEITOBTO-
puMBIe (POPMBI, YTO OTPAKAETCA U B UX

Ha3BaHUAX. ECTh, HAaIpHUMep, TYMAaHHOCTU
ITesmkan, CeBepHas AMepuka, Poi6auns
Cetn, Poserka. BricBeueHHbIE 3BE31HBIM
CBETOM, BCE OHU BBINISIAAT JUOO KJIOUYKO-
BATBIMH, JTUOO PA3MBITBIMU, JTUOO BOJIOK-
HUCTBIMH. TyMaHHOCTH «HENIPaBUJIbLHOMW»
(popmbr HazbiBaloT auddysubiMu. Ho cy-
IIECTBYIOT U BIIOJHE «aKKyPaTHBIE» TyMaH-
HOCTH — MaJICHbKHE, ITPABIIBHON OKpPYT-
J0# popmel. Takre Ha3bIBAIOTCSA ITAHETAP-
HBIMH, IIOTOMY YTO UX BUJ HaIlOMUHAET
JVICKA TUTAHET. DTU TYMAaHHOCTU YAAJIEHBI
OT HAaC Ha OIPOMHBIE PACCTOSHUS, U UX
MOKHO YBUJETH JINIIE B Teseckorn. Heko-
TOpBIE€ TYMaHHOCTH MPEJCTABISAIOT COOOM
OCTATKN CBEPXHOBBIX, OHH 00pa3yloTCA
B pE3yJIbTaTE 3BOJIONHUU 3BE3]]: «Pa30yX-
masi» 3Be3jla COpPachIBACT BHEITHIOW 0060-
JIOUKY (ITOMHUTE, MBI ITHCATH 06 3TOM, pac-
CKa3bIBas O JaabHelmei cyrpoe CoHIa),
U ee BEImECTBO 0O6pa3yeT HOBYIO TyMaH-
HOCTb.

Lnanemapnas
MYMAHHOCT> DCKUMOC
(NGC 2392). Ha
Ppomozpagpuu,
cOenanHolU
Xaborosckum
MENECKONOM, XOPOULO
3aMeMHDL CIUPYAUULLCA
2as u 0bor0uKa 60KpY2
nomyxawouiei 36e30o.

Apras easoean
mymanrocmos N 81

6 eanaxmuxe Manoe
Mazenranoso Obnaxo —
Mecmo podrcdenus
MHO20UUCAEHHBLX
packarennvix 36e30

Tymarnocmo Posemia
(NGC 2237) -
0zpomnoe 06AaK0 NLAU
U 2a3a — Haxooumcs
na paccmosamuu 5500
C6EMOBBLX Aem 0M NAC

KpyroeopoT BeLwiecTBa
BO BceneHHon

CB#3b 3BE3/[ U TYMAHHOCTEH BO MHOTOM
OIpesie/sIeT KPyroBOPOT BelecTsa Bo Bee-
JICHHOH. Benb 3Be3/bI 06pasyloTcs MyTeM
KOHJIEHCALVI U3 IUIOTHBIX O0JIAKOB MEK3BE3/I-
HOTO rasa, U IPOUCXOJUT 3TO B (P Py3HbIX
TYMaHHOCTAX. A BITOCJIEJCTBUM 3BE3/bI HA
MPOTSHKECHUU ITOYTH BCEH CBOCH *KU3HU BBI-
6pachIBAIOT B IPOCTPAHCTBO YACTh BEIIe-
cTBa (3BE37HBINA BeTep, cOpackIBaHUE 060-
JIOUEK, B3PBIBBI CBEPXHOBBIX). Tak 1 mosry-
JaeTcs, 9TO 1 Py3HbIEC TYMAHHOCTH POK-
JIaIOT 3BE37IbI, @ 3BE3/IbI, B CBOIO OUCPEb, —
HOBBIC TYMAHHOCTH, IIJTAaHETApPHBIE.
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FanakTukuv BOKpPYr Hac

OTKpBIB CyllleCTBOBAHUE JAPYTUX FIAKTUK, ACTPOHOMBI
OOHAPYKIJINA JJOBOJBHO MHOT'O 3BE3JHBIX CUCTEM, HE
BXOJAMUX B cocTas Muteunoro Ilytu, Ho Haxoaammxcs
He Tak JajaeKko oT Hero. OKa3bIBaeTCs, FAJIAKTUKU, KaK
U 3BE€3/Ibl, 329ACTYIO PACIIOJIATAIOTCSA B KOCMOCE HE 30~
JINPOBAHHO, 2 00Pa3yIoT cKoIuteHus. Kakne onu — Hamm
OJIVKAMIIIE COCEIM, UYTO 32 OTHOIIEHUSI HAC CBSI3bIBAIOT
1 KaKH€ PACCTOSIHUSA PA3AEJIAIOT, UTO BOOOIIE 3HAUUT
«COCEJICTBO» 110 KOCMUYECKUM MepKaM?

U y ranaktnk ecTb CyTHUKU

OTBa)XHBIC MOPSKU, PUCKHYBIINE OTIIpa-
BHUTBCSI B HEBEJIOMBIC MOPSI B 3ITOXy Beirn-
KX reorpaduiuecKnX OTKPBITHIH, yBUIEIN
B IO:KHOM OJTyImapuy HOBBIE 3BE3/IbI, CKIIA-
JIBIBAIONIVICCS B HEITPUBBITHBIC y30PBI (10311
HEe U3 HUX ObUIM OOPa30BaHBI HOBBIE CO-
3BE3/1s1, HEU3BECTHBIC /IpeBHEMY MHPY).

Crnupanvnas
eanaxmuxa M31
(mymanmocmo
Amnopomedst)

HUTb PACIIOJIOXEHUE I0KHBIX 3BE3/,
BE€JIb JIIOAU, HAXO/AMMECS B OTKPBI- |
TOM MOPE, 3a9aCTYIO MOI'YT OPUEHTH- .r'
POBATHCS TOJIBKO I10 3BE3IHOMY HeOy. [
JlOBOJIBHO GBICTPO BBIICHUIOCE, UTO e
IOxHbBII 1TOIOC HE OTMEYEH APKOU
3Be3/101 (moxo6HO TOoMy, Kak Ceep-
HbII omoc — [TonspHoIT) 1 BoOOIIE HA
I0re CKOIUICHHH 3Be3J1, CIIOCOOHBIX 0Opa-
30BaTh 3aMETHDIE CO3BE3AMS, HE TAK MHO-

ro. 3aTo Ha I0XKHOM HeGe OGHAPYKIJINCH

Crnymnux Maeunozo

Iymu kapruxosas
eanaxmuxa Manroe — TI€B— OPHEHTHPA: MEPLAIOIIUE Ty-
MaHHBIE 00JIauKa, OJHO OOOJIbIIE,
Jpyroe rnoMeHslIe. B gects 3HaMeHu-

TOT'O MOPEILIaBATEJIs @epHaHa Marein- |

Magzeananoso Obnaxo
npexpacno suona
HEBOOPYIHCEHHBIM 2AA30M

MOpHKaM INpEACTOANO y3HATDb U 3aIIOM-

JIBA JIDYTUIX — HEOOBIYHBIX JUISI €BPOIICH-

JlaHa, repsbIM B 1519 1. yBusieBmero u onu-
CaBIIIEro 3TU OOBEKTDI, X Ha3BaIM Mare-
sanoBbiMH (Bosbinmoe MaresuranoBo O6ako
B co3Besauu 3onorasa Peioa u Maroe Mare-
nmaHoBo O6s1ako B co3Besauu Tykan) u nom-
roe Bpemsi CYuTaIu TyMmaHHocTsMu. B XX B.
BBISICHIJIOCH, YTO 3TO HeGoJbIINE (acTpo-
HOMBI TOBOPST: KapJUKOBBIC) FJIAKTHKU,
cnyTHUKM Hamero Mieunoro Ilyru. boib-
moe MareysnanoBo O6JaK0 pacIooxe-
HO GJIVKE K HaM, OT 3€MJIN €T0 OTHENSIET
1,79 « 10° cBeroBbIx seT (55 KI1c), a Manoe
Mareutanoso O61ak0 OTCTOUT OT HAC Ha
1,9 - 10° cBetoBbIx Jet (58 kiic). Obe ramak-
THUKH OTHOCSTCS K THITY HEIPABIJIBHBIX.

«TyMaHHOCTb» CEBEepHOro Heba

Mbr1, xutenn CeBepHOro HoJylapus, Ju-
IeHbl BO3MOKHOCTHU JII0GoBaThcss Marei-
saHoBbIMM O6GIaKaMu, OJHAKO U B HAIllEM
HebGe MOXKHO YBHUJAETH OJHY U3 OJU3KHX
k Mueunomy Ilytu ramakrux. 9to He-
60JIBIIOE MEPIAIOIIEE MATHBIIIKO PAXOM
¢ raMMOM AHJIPOMEJIbI — 3HAMEHUTAs TY-
MaHHOCTb AHJi[pomebl. TymanHOCTDH AH-
JIpOMe/Ibl IPU PACCMOTPEHUM B MOIIHBII
TEJECKOIl OKa3aJach CIUPAJbHON rajakx-

Mazeanan

U €20 CRYMHUKU
nepevIMU U3
esponetiyes yeuodeiu
3630061 FOdcrozo
NOAYUAPUS



TUKOU, moxokel Ha Mieunsnii Ilyrs. ¥ Ty-
MaHHOCTH AHJIpOMEJbI TOXKE €CTh I'ajlaK-
TuKu-cryTHUku. Ilpasga, mo nporsaxen-
HOCTH OHa BJIBO€ IIPEBOCXOUT Hamty [amak-
THKY, IIPU 3TOM Macca y HE€ MEHbIIIEe, YEM Y
Mieunoro Ilyru. 9ra rajakTuka ropasuo
Jasbline oT Hac, yeM Mareutanossl O61a-
Ka: paCCTOAHMUE OT 3eMJIH JIO TYMAHHOCTHU
Angpowmenst — 2,36 + 10° cBeTOBBIX JIET
(725 knc).

MecTHas rpynna

«O630pbI HEHA TOKA3BIBAIOT, YTO TYMAHHO-
CTHU pa3bPOCAHbI TOOJUHOYKE U TPYIITAMU
PA3TMYHON BEJIMYNHDI, BIVIOTb JJO HEOXKH-
JIAHHO OOJIBIINX CKOILIeHUM. Meakomac-
IMTAGHOE pacIpeicICHUE FUTAKTHK ITOXO0XKE
Ha paclpejieJIeHUe 3Be3]] B 3BE3/[HbIX CHC-
TeMax», — MUCaI Koraa-To J. Xabou (rmox
TYMaHHOCTSIMU B JJAHHOM CJIy4ae UMEIOTCs
B By ramakTuku). Hamra [amakTika co cBo-
nMu ciiyTHUKaMHU (Bbosbmmiy 1 Maneiv Ma-
restaHoBbiMU O6IaKaMU, TaJlaKTUKAMU
B co3Be3auax OpuoH, JIpakon, Ckyabrop,
Manas Measeauna 1 IpyruMu 3BE3AHBIMU
CHCTEMaMH), a TaKXKe BMECTE C TYMaHHO-
cThI0 AHJpOMEJBI U €llfe HECKOJIbKUMU
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FaJaKTUKAaMU MEHBIITEU MacCChl o6pa3yeT Cosge3dus 0xon0
CKOIUICHME, IIOJydYuBIIece Ha3BaHue Mect-  IOxcnozo nomoca.
Hadg rpynna, nin MecTtHOE ckoIIeHue, ra- I pasropa us amaaca

gakTuk. (O6o3HaUeHNE «MecTHAs rpynna  36e301020 neba

rUJIaKTHK» BBeJ O. Xa66s1.) MectHas rpyn- A, [eseaus. Ha xapme
I1a BpaIaeTcs BOKPYT OOIIETO IIEHTPaMACC.  noxasans, Boavwoe (1)

Bcero MecrtHoe ckoruienue oobeauusier  u Maaoe (2)

okoso 40 ramaktux. Mueunsii Ilyrs nty-  Mazerranoswv, Oonaxa

MaHHOCTb AHIPOME/IbI — CaMble KPYIIHbIE.
MecTHas rpynmna 3aHIMaeT 00beM JTUaMeT-
pom okoJio 3 Miic, a ee o6muii eHTp Macc
HAXOJHTCS Ha BOOOPaKaeMO JIMHUH, TTPO-
TAHYTOU Mexay MueunbiM Ilyrem u Tyman-
HOCTBIO AHJIPOME/IDI.

Cnupanvnas
eanaxmuxa

65

M33 6 cossesduu
Tpeyaonvrux —vaen
Mecmmoti epynnot
eanaxmux. Paccmosiue
om nee 0o emau —

2,59 « 10 ceemosvix nem
(795 xnc)
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Mup ganekmx ranakTuk

MpeicneHHo nokunys npejenbl COTHEYHON CUCTEMBI,
3aTeM Hamel [aTakTuky U ee GIVDKANIINX COCenen —
wieHOB MeCTHOMU IPyNIIbl, MbI OKGKEMCS B 6eCKpaliHeM
KOCMHY€CKOM IPOCTPAHCTBE. [l0 GJIMKANIIIX OMHOY-
HBIX («M30JMPOBAHHBIX») TAIAKTUK U UX CKOIUICHUH —
MUJUINOHBI CBETOBBIX JIET. JTO 3HAYUT, YTO, KOIA UX
CBET JIOXOJUT JIO HAC, MBI IIOJy4a€M BECTU U3 JAIEKOTO

IpomIoro.

I'pynna bauskux opye
K Opyey earaxmux —
unenoe Keunmema
Cmegana 6 cossesouu
Lezac

MeTaranakruka

Ta gacTe BcenenHoli, koTopas mocTymHa
HAIIEMY HAOJIIOICHUIO, ITOJTyIHIa HA3BAHHE
Metaranaktuku. C cOBEPIIEHCTBOBAHNEM
npu6GOPOB U METOJOB HCCIIEIOBAHUS IIPO-
CTPaHCTBO MeTaraakTHKU OCTOSTHHO yBe-
auauBaeTcsa. O61acTh TPOCTPAHCTBA, JO-
CTYIHAsI CETOAHS JUIST MCCIEIOBAHUM, CO-
crasiseT B paguyce 10-13 mupy. cBeTOBBIX
JeT. B coBpeMeHHbBIE MOIIHBIE TEJIECKOIIBI
YEeJIOBEYECTBO CETOHS MOXKET HAaOII0JaTh
6osiee MULTHAPJA TAIAKTUK, XOTS 6O0JIb-
IIUHCTBO U3 HUX TAK JAJEKU OT HAC, YTO

BHU/HDI JINIIb KPOMEYHbIMU CBCTAMMMUCA

Tanaxmuxa M51 Bodosopom 6 cozsesduu Torwue
Ievt w ee cnymmux, pacnoaorcennviti 20pasoo
danvuie om nac

IATHBINMKAaMU. bosee moxpo6HOMY Hmccie-
JIOBAHMIO JIOCTYIIHBI JINIIb HECKOJIBKO ThI-
Cs9 OIVKAMIINIX TAIaKTUK.

Bsaumodeticmeyouue cnupaivisie 2araxmuru
NGC 2207 ¢ cossesouu boavwot Tec.
Hx cmpyxmypa uckasicena ehasumayuonivim

B83AUMOBAUAHUEM

Adanekuve ranaktukm

MaccoBoe popMupoBaHnE raTaKTUK U3 ra-
30BOM cpejpl Havanoch 10-13 mupa. aer
Hasa/. [asakTuky, Kak BBI yKe 3HAETE, Obl-
BAIOT CAMBIMH Pa3HBIMU: IUAMETP JJa’Ke Ca-
MBIX MaJ€EHbKUX COCTaBJISET HECKOJIbKO
TBICSY CBETOBBIX JIET, TUTAHTCKUE MOTYT
OBITh B COTHH pa3 Goubmre. larakTukn
OOBITHO OOPA3YIOT CKOIUICHUA. B paguyce
30 MJIH. CBETOBBIX JIET OT MeCTHO IpyIIib
OOHAPYKEHO Oosee JecATKa IMOJOOHBIX
CKOIUICHHI, COJICPKAITUX COTHU U THICAIN
raJakTUK, a 4YeM JajJbllle OT HaC, TEM UX
6ouibine. [MraHTCKOE CKOIIEHNE TATAKTUK
obHapyxeHO B co3Be3nnu Jlepa, B 40 MiIH.
CBETOBBIX JIET OT Hac. Ero fuameTp — oxo-
JIO 8 MJIH. CBETOBBIX JIET, OJHAKO 3TO HeE



dnnunmuuecxas earaxmuxa Llenmasp A
NGC 5128, ¢xooswasn ¢ Mecmuwiti xomnaexc,
obsedunarowuic Mecmiyio epynny u neckoasko
opyaux spynn saraxmux

camoe OOJIbIIIOE U3 U3BECTHBLIX YeJoBeye-
cTBy. Hanmpumep, ckorureHne ralakTik B co-
3Be3uu Bosoce! Beporuku, Haxozasmeecs
B 300 MUIH. CBETOBBIX JIET OT HAC, OObEIU-
uaet 6osee 10 000 raakTHk, a €ro [uamMeTp
PpaBeH 8 MUTH. CBETOBBIX JICT. [aTakTHKY 11 X
CKOIUJICHUSI PacIpe/ie/IeHbl B KOCMOCe He-
PaBHOMEPHO: €CTh MECTA, IJIc OHU BCTPEYa-
1orca B 5—10 pa3 wame o6GBIYHOTO, TaKUE
00JIACTH HA3BIBAIOT CBEPXCKOTUICHUSIMH.

FanakTukn B3ammoaencTeyloT

biuskue rajakTUKM 9acTO HMCHBITHIBAIOT
B3aMMHOE BJIMSTHHIC: OHU MOTYT COJIMKATh-
Cs1, MTHOTJIA JJayke CTaIKUBaThCA. Crlbl pu-
TSKEHUST MEXKJy COCEJIHUMU TaJTaKTUKaMU
IPUBOJAT K TOMY, 4TO UX (POPMBI UCKa-
JKAIOTCS: IO JelicTBUeM Oojiee MaCCUB-
HOM «COCEJIKU» FraJIAKTUKA
MOXKET IOTEPSATDH OT/AENb-
HBbIE 3BE37bI, BBIOPOCHUTH
«inetid» M3 raza u 3Be3J;
MEK/y TalaKTUKAMU MHO-
IJia MOABJISETCS IePEMbIY-
Ka, UX MOXET OKyTaTbh 00-
1ee ra3aoBo€e 00JIAKO U T. 1.
ITU IIPOLECCHI, IPOTEKAIO-
mye BO B3aUMOJCHCTBYIO-
IUX TaJaKTUKaX, MOTYT
3aHUMATb MUJUIMAP/IbI JIET,
HO COBPEMEHHBIE ACTPOHO~
MBI HAYYMJIMCh MOJIETUPO-
BaTh UX C HOMOIIBIO KOM-
IbIOTEPA.

TemHaa maTtepus

O/HUM U3 AKTyaJIbHEUIINX BOIIPOCOB CO-
BPEMEHHOH ACTPOHOMUU SIBJISIETCS ITPOOJIE-
Ma CKPBITOI MacChI (TEMHOIN MaTepHH).
Jleyio B TOM, UTO MOYTH BCE HAIIU CBEJ[CHUS
0 KOCMHYECKHIX OOBEKTaX OCHOBAHBI HA H3Y-
YEHUU UCIyCKAEMOTO UMM CBETA U JAPYrUuX
BIJIOB 3JIEKTPOMArHUTHBIX BOJIH. OHAKO
HE Y BCEX TeJI €CTh U3IydeHne (HET ero, Ha-
puUMep, y YepHBIX AbIp). M3yuas B3anmo-
JIeMCTBUA JAIEKUX FJIaKTUK, ydeHble IIpU-
IITA K BBIBOJTY, YTO OHH 00JIaIAIOT GOJIBIIEH
MaCcCOM, 4eM Ta, KOTopasl ONpeaensaeTcs
HCX0/1d U3 U3nydyeHus. Bosnuxia runoresa
O CyIeCTBOBAHUM HEKOETO BENeCTBa, He-
JIOCTYITHOTO HAIuM HabmogeHusam. Haspa-
JIX €T0 CKPBITOM Maccoii. JIpyroii BapuanT
Ha3BaHUs — TEMHAs MaTepus — He Cofep-
JKAT HUYETO 3JI0BENErO U JIMIIb OTPAKAeT
TOT (PAKT, YTO Y 3TOTO BENECTBA OTCYTCTBY-
et uarydenue. JlanbHeimume uccae0BaHus
y6e/IUIN YIEHBIX B PEATHHOM CYIIECTBOBA-
HUM TEMHOI Matepuu. Majo Toro, okasa-
JIOCh, UTO BcesleHHast B OCHOBHOM 3amOJIHe-
Ha MMEHHO HEBUJMMBIM BemectsoMm! May-
YEHHE €ro MPUPOABI — JIEJI0 GYAYIIEro!

Hapa
83AUMO0CTLCMEYI0UUX
20NAKMUK

NGC 4038-4039

6 co3ee3duu Bopon.
Yepes munruapoo.
AEM OHU CONLIOMCA:
maxoe 06seourenue —
HeU3DENCHDIU
pesyavmam
63AUMO0CUCNEUS
20NAKMUK
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BonbLIOU B3PbIB

MU pacLuMpeHue mmpa

OrpoMHBII MU FUIAKTHK KQJKETCSI HaM, 3eMJISTHaM, 6ec-
KOHEYHBIM, 2 BpEMs CYLECTBOBAHMS 3B€3/] B CPABHEHUU
CO CPOKOM Y€JIOBEUYECKOH KU3HU HABOAUT HA MBICIb
o BeuHocTu Beesrennont. Tak 1 3To Ha camom neser Be-
YE€H JIU MUP, OBLIO JI Y HETO HAYAJIO U OyEeT I KOHEIl?
ITUMHU BOIIPOCAMU JIOAM 33/JJaBAIMCh C IpeBHOCTH. Bee
PEJIUTUH YIUIN, YTO MUP COTBOpeH boroM, Hayka ke
(1o HeJaBHETO BpeMeHN!) yrBepskaaia, uro BeesenHas
BE€YHA U HEU3MEHHA.

Iecmuv Ometi meoperua.
Muruamopa us
HEMEUKOU PYKONUCHOU

xnueu XII 6.

PoxpaeHue ns B3pbiBa

M3 mKogbHOI MpOrpaMMBbl BaM M3BECTHO,
YTO ATOMBI U MOJICKYJIBI HAXOAATCS B BEU-
HOM JBMIKEHUM, HO U3BECTHO TAKKe U TO,
YTO JOJDKHA ObITh HEKasd CUJa, CIIOCOOHAs
MIPUBECTH UX B ABIDKEHUE. Tak uTo xe «1moz-
TOJKHYJI0» MUKPOCKOITMYECKHE YACTHIIBI
OorpoMHOTo MHUpa? OTBETUTD HE TOJBKO HA
3TOT BOIIPOC, HO ¥ HAa BOIIPOC O IIPOUCXOK-
neHuu BeesrerHoM momoraet Teopust bos-
HIOTO B3PbIBa, BO3HUKINAA B XX B.: BCA Ma-
TepHs HAIIErO MHPA B MOMEHT €ro CO3/a-
HUS ITOJIyIUJIa CBOIO SHEPTHUIO B PE3YJIBTATE
Bosbmoro B3pbIBa, CIOBHO BOCIIITAMEHHUB-

Muxenandaceno. Comsoperue mupa. Ppaemenm
pocnucu Cuxemunckol Kaneirst

P. Dryoo. Hepsuunwiii xaoc. Hamocmpayus us

rnueu «O xocmuneckom 08yeduncmee». 1617 e.

HIETO JIeATeNbHOCTh Beenennoit. dto ciy-
qmI0Ch 0KoJIo 15 Mutpa. stet Hazan. MimerHo
B pE3yJIBTaTE 3TOTO B3PBIBA B KOHIIE KOHITOB
BO3HUKJIY 1 TTOJIYIFUIA SHEPIHIO YaCTHIIBI,
1 10 Cel JIeHb MPOIOJIKAIOIINE CBOE JIBU-
JKEHHUE — JIBIDKEHNE, KOTOPOE TMPUBOJUAT
B JICHICTBUE BCIO TUTAHTCKYIO BcereHHyo
U ee¢ OT/JEIbHBIC «3BE3/IHBIC OCTPOBA U Ma-
TEPUKN».

Yro 6buT0 10 Boxbimoro B3peIBa, YeM OH
OBLI BBI3BAH, MBI, CKOPEE BCETO, Y3HATH HE



MO3KEM: 3TO GBUIO €IIe IO CYMECTBOBAHUS
Bcenennoil, 1 HUKAKUX CJIELOB 3TOTO «JIO-
HUCTOPUYECKOTO» MEPUOJA B HAIIEM MHUpe
HAUTU HEeJb3sl. Y4eHble MOTYT JIMIIb CTPO-
UTDb Ha 3TOT CYET PA3JIMYHbIE I'UIIOTE3DI.

Haw mup pacwupsercs

boapmioii B3peIB, € KOTOPOTO, COOCTBEHHO,
1 HAYMHAETCS UCTOPHS BeesreHHOM, umincs
HUYTOXKHO KOPOTKOe BpeMsi — 107 cexyH-
Jpl. 3a aTO Bpems Bcesennas gy oOBUIIHO
PACHIIPIIACH, YBEIMYUBIINCH TPUMEPHO
B 10%” pa3 u gocturnys o6bema 1 cm?®. Ho
3TOT 06BEM BEChbMa JAJIEK OT Pa3MEpPOB CO-
BpeMeHHOU BcesenHoii: 1 mocie B3pbIBa
BcesneHHas mpogosnkaza pacmupsaThCs, 10-
CTUTHYB K HACTOSIIEMy BPEMECHU TUTAHT-
CKHX, IIOUCTUHE GECKPATHUX Pa3MEpOB:
ACTPOHOMBI CYUTAIOT, ITO ceituac Beesen-
Hag 3auumaeT oobem 102 cm®! Maso Toro,
3TOT IPOIIECC HE 3AKOHYIJICS: KaK YCTAHO-
BUJIX aCTPOHOMBI B XX B., HAIl MUP IPO-
JIOJDKACT PACHINPATHCS — FATAKTUKH y/[aIs-
I0TCS JIPYT OT APyra (OGHAPYKUI 3TO, KCTa-
T, . Xabo).

Cynb6a BceneHHom

Ho uem ke 3akoHumnTCST (M 3aKOHYUTCS JIN )
9TO pACIIMPEHHE HAIIEro MUPA? YdeHble
BBIJIBUTAIOT HECKOJIBKO TMIIOTE3 JAJbHEH-

IIEro Pa3BUTHUS COOBITHI: BO3MOXHO, Bee-
JIeHHas!, JOCTUTHYB HEKOETO IIpeJjea pac-
MIIPEHUS, COXKMETCS, a MOKET OBITH, €¢
pacmupenue 6yrer BeuyHbM. M camo pac-
MUpeHNe — OYAET JIU OHO UJTU C TOCTOSH-
HOM CKOPOCTBIO, WUIM 3aMEIAThCS, UIN
yckopaTbea? Heckonbko mogeneil passu-
THs BeesleHHOT Tpe/icTaB/IeHbI HA ITarpaM-
me. Kakas 13 HUX peanusyeTcs, BO3MOKHO,
Y3HAIOT HAaM oToMku uepes 10-20 map.
ser!

Pasnuunvie modeau
pacuupenus
Bcenennoii:

1. Pacuwupenue
CMEMALCS, CHCAMUEM;
2. Pacwupenue
3ame0naemcs;

3. Pasnomepnoe
pacwuperue;

4. Beenennas
pacwupsemecs

¢ ycKoperuem.
Hayunwie dannoie
CEUDEMENLCMEYIOM

0 MOM, UMO pearusyemcs
uemeepmas, Mooens:
Mup «pazremaemcs»
¢ Hapacmarouier

cKopocmuio

Anvbepm dlinwmerin
(1879-1955)

co3dan meopuro
OMHOCUMENLHOCTIU,
USMEHUBULYIO
npedcmasrenus

0 gpemenu,
npocmparcmee

u mamepuu, Umo
1n0020MOBUAO NOUEY
015 NOABACHUS MOOCAU

pacwupsiowezocs mupa

Modeaw Boavwozo
e3puiea, dasuezo
navano Beeaenwnot

U cmasuezo
MOMEHMOM OMCUEMA ee
pacuwupenus
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Hnacmunxa

¢ nocramuem,
OMNPAGAEHHBIM

na bopmy

KOCMUMECKO20 AnNapama
«lTuonep-10». Ha et
U30OPAINCEHDBL CULYIMBL
MYHCUUHBL U HCCHUUN DL
Ha Pore KocMunecKozo
annapama, mecmo
Hauew nAaHembl

6 Conneunoit cucmeme

u mpaexmopus

noiema annapama,

a maxce dana

opyzas ungopmayus,
KOMOpas 0onicHa 6oimo
NOHAMHA PusurKam

JXu3Hb Bo BceneHHoM

3aBepIInM MbI [JIaBY O 3BE3THBIX CUCTEMAX
00 CYXKIEHIEM BOIIPOCOB, U3JaBHA BOJIHYIO-
IMUX 3eMJIAH: OJMHOKH JIX MBI BO Bcenen-
HOIi, CYIECTBYIOT JIM IJIe-TO MHbIE (POPMBI
SKU3HU, CMOXEM JIM MBI X OOHApPYKUTH?
ITouck xu3nu Bo BcesenHON HECKOIBKO
OTJINYAETCSI OT IOMCKA IUIAHET y JPYTUX
3Be3y (cM. c. h2-53): Hesb3sT UCKITI0YATh
TOTO, YTO IpOCTeimue (OPMbI JKIU3HU MO-
TyT CYIECTBOBATD U BHE ILIAHET.

XX BeK pa3Besul WITIO3UU OTHOCUTEILHO
CYIIeCTBOBAHUS KaKUX-THOO0 POPM KU3HU
B COJIHEYHOI CICTEME B HACTOSIIEE BPEMS:
Ha GIDKANIINX cOCendax 3eM/IH, IUIaHEeTax
Mapce u Benepe, xusup He 0OHApyKEHa,
BP#I71 JI OHA CYIIECTBYET U Ha IPYTHUX ITAHE-
Tax. BeposaTHOCTD ciryuaiiHO OOHAPYKHUTD
KaKHe-T00 (DOPMBI )KU3HU B OKPYKAIOIIEM
HAC KOCMUYECKOM IIPOCTPAHCTBE Y 3EMJIH
HUYTOKHO Majla, IIO3TOMY OOHMTATEeH Ha-
el ITAHETHI COCPEJOTOUMINCH Ha IIOKC-
KaX He IPOCTO JKUBBIX, @ Pa3yMHBIX Cy-
IECTB: MBI IBITAEMCA OOHAPYKHUTD CJI€bI
BHE3EMHBIX ITUBMIN3ANMH, «ITOACTyIIaB>,
KaK MX ITpeICTaBUTE/IH OOMEHUBAIOTCST MEK-
Ay cOOOl cUrHATaMH B PaJUOAHAIa30HE
(Bexb 1 Ha 3emure 11 6ECITPOBOIHOI CBA3H

Darmacmuneciue |
KHUU, PUABMDL
U KOMUKCDL
nadensom
UHONAGHEMAN,
NPUUYOAUBBIM 00AUKOM

Jale BCEro HCIOJb3YIOT PA/HO0), A TAKKE
JIA3€PHBIMU CUTHAJIAMU B OIITUYECKOM JiHa-
nazone. HanmpaBuB aHTEHHBI B CTOPOHY
3Be3ft, noxokux Ha CoJIHIle, U HACTPOUB-
MIFICh Ha BOJIHY JUIMHOM 21 M (3TO BOJHA
U3JIydeHUs BOJOPOJAA — CAMOTO PaCIpO-
CTPAHEHHOTO B KOCMOCE JIEMEHTA), ACTPO-
HOMBI IIBITAIOTCS YJIOBUTB XOTb Y4TO-TO I10-
XOe€€e Ha CUTHAJbl MHBIX IUBUIA3ALNNA.
K coskaneHunio, moka ot «GpaThes 110 pasy-
My» HUYETO He CJIBIIIHO.

MbI 1 caM¥ ITIOCBLIAEM B KOCMOC PAJIOCHUT-
HAJIbI, HECyIye NHPOPMAIUIO O HAIIeH 111-
BIJIM3AINH, 3 KOCMUYECKHE 30H/bI, 3aIy-
IeHHbIe 3 pe/esibl COJHEeYHOM CUCTEMBI,
HECyT Ha GOPTY IOCIAHUS TE€M, KTO, BO3-
MOXKHO, KOTZa-HUOYAb UX BCTPETHUT. MbI
BEpHM, UTO He OJUHOKHU BO BceseHHOI
U PAHO WJIN IIO3/{HO BCTPETUMCS C APYTUMHI
ee OOuTaATENSIMU.



NMCTOPUA
ACTPOHOMUMU
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PoxaeHue aCTpOHOMUU

C npeBHENMMX BpeMeH HAOJIIOJ€HUS BIECHUN IPUPO-
Jibl IIOMOTaIN YeJoBeKy B :ku3Hu. Houb Bcerna cmens-
JIach JHEM, 31Ma JIETOM, CBETIIA HA HeOe U JHEM U HO-
YBIO [OABJISJIACH B OIIPE/IEJIEHHOM ITOPSAIKE U IIUIU CTPO-
'O 3aB€/ICHHBIM ITyTE€M, HUKY/a HE OTKJIOHAACD. [Tponum
BeKa U ThICAYEJETUSA, U YEJTOBEK 3a/[yMJICS O TOM, KaK
YCTPOEH MHp, YTO IPEACTABISIET U3 cedsa 3eMisd, Ha
KOTOPOM JKMBYT JIIOAM, KaKHU€ CUJIbl 3aCTABJIAIOT J[BU-
raTbCsa HeOecHble cBeTwIa. BcemMu aTumMu BompocaMu
CTaja «BeJaThb» ACTPOHOMUSA — HayKa, POJAUBIIAACS U3
eXKeJTHEBHBIX, €Keroaubix Haomoaenuil 3a CoaHiiemMm
u Jlynoii.

JAHeBHOE N HOYHbIE cCBeTUuna

CouHIte, 3amesIee 32 FOPU30HT BEYEPOM,
YTPOM HOSBJISIOCH B IPOTHUBOIIOJIOKHOM
cropose. Jlerom CosHIle paHO BCXOJMIO
Haj 3eMJIeid, ero NyTh 1Mo HeGy ObLIT JTHH-
HBIM U JIOJITUM, B IIOJIJ€Hb JHEBHOE CBETU-
JIO TIOIHUMAJIOCH OYeHb BbIcOKO. Ho mocre-
IIeHHO 4YenoBeK 3aMedas, yro CouHile,
CJIOBHO YCTaB, C KAXK/[BIM THEM BCTABAJIO BCE
MO3Ke, BCE KOPOUe 1 HIDKE HaJl 3eMJIeH ObLT
€rO IyTh U BEYEPOM BCE PAHBIIIE ITPATAIOCH
OHO 3a TOPHU3OHT: HacTymarta 3uMa. Ho
JAPEBHUI YEJIOBEK 3HAT: IPUJIET BpeM,
u CoJtHIle CHOBA HAYHET IPUOABJIATH B BBI-
COTE U MPOJOLKATETBHOCTU ITPEObIBAHUS
Haj ropu3oHTOM. OH HAGTIONAT 3TH TIepe-
MeHBI yKe He nepsblii pa3. Crporuii nops-
Jok B arkeHnH CoJTHITa HUKOT/A He Hapy-
mrajacsi. 9TO MO3BOJISAIO BECTH CUET BPEMe-
Hu. Korna nprpona BecHoi mpocslinanrach

II10CJI€ 3BMUMHUX XOJIOJOB, CIOBHO HOBad
JKU3Hb HAYMHAJIACh. HepI/IOI[ BpEMEHU OT

Kanendapv aymexoe

Tlepsobvimmniti
KPeMHUCEUL amyaem
¢ uzobpasiceruem 36e30

Boavwott Medseduywt,

Hauden 6 xonye XIX 6.

FOE S S s R
e ...J"-;,arf*.';ai B>
R T

& Taepcroti eybepruu

O0na u3z parnux nonvLmox pexoncmpyxyu
Cmoynxendaca. XVII .

OJ[HOTO TAKOT'O ITPOGYKACHUS IIPUPOJIBI IO
JIPyroro 6b6UT IPUMEPHO ONMHAKOBBIM. Ceii-
Yac MbI Ha3bIBAEM €TI0 TOJIOM.

Houblo Ha He6e MOSBISIINCH APYTHUE CBETH-
na. Cpeqm 3pesy cusina Jlyna. Kaxotyio Houn
BUJI ee MeHsIcA. MTHOT/IAa 3TO ObLI ITOJIHBIN
JIVICK, HO Yepe3 ACHb C OJJHOM CTOPOHBI yKe

OBLI 3aMETEH HEOOJBINON ymepo, 6yATO
KTO-TO OTKYCIJI KyCOYEK OT JIeTIeHKH. Yem
JIaJIbIIIe, TeM GOJIbIIE YBETMINBAIIC U3bSIH
Ha JIyHHOM Jiucke. Bckope ot Hero ocrasa-
JIaCh y’Ke IOJIOBUHKA, A IPUMEPHO Yepes
29 noueii Jlyna BHOBb OKPYyIIsiIach. 3a TOJ
9TO IPOUCXOAWIO IpUMepHO 12 pas, Tak
YTO HOYHOE CBETUJIO TOKE IIOMOTAIO CUU-
TaTh BPEMSI.



CTOoyHXEeHaX

IIpMHUTUBHBIN CYET BpeMEHU Ha OCHOBE
ITOBTOPSIONUXCS (IEPHOJUIECKUX) COOBI-
it — aerkeHns Comaria u JIyHbI — BO3HUK
yxke Ha 3ape ruBmmsanui. CoXpaHmINCh
BEIECTBEHHBIE CBUJICTEIBCTBA JPEBHEI-
MINX ACTPOHOMHYECKUX HaomoxeHuit. Ca-
MBI U3BECTHBINA M3 TAaKUX MAMSITHUKOB —
CTOYHXEHIK, UCITOIIMHCKOE KAMEHHOE CO-
opyxenue B IOxnoii AHrINM, Bo3pacT Ko-
Toporo cocrasigeT okosio 4000 ser.
CTOYHXEHJIKY JIOJITO€ BPEMs IIPUIHChIBA-
JIV UCKJIIOYHATEIBHO KYJIBTOBOE, PEJIUTHO3-
HOE 3HaYeHUe, HO B cepeanHe XX B. acT-
posom Jlixepang XOKMHC JJOKA3aJI, 4TO 3TO
HacToAmas obcepBaTOPUA KaMEHHOTO
Beka. He 3Has muceMeHHOCTH, IpEBHUE CY-
MEJIF COCTaBUTD CBOCOOPA3HBIN KAMEHHBIN
KaJeHAAaph, B KOTOPOM OTMETHJINA TOYKU
BOoCxoz1a 1 3axoa COJIHIIA B CAMBII KOPOT-
KU U B CAMbIN JUIMHHBIN J€Hb I'oJla, TOYKU
BOCXofa U 3axoja JIyHbI B onpenesieHHbIC
JTHH U JTasKe JJAHHBIC O JIYHHBIX 1 COJTHEYHBIX
3aTMEHUSIX.

OpeBHue KaneHpgapv u gpyrue
Haxo4Kun

BaxxHOCTL cyeTa BpeMeHU B JipeBHEMNIIne
9IIOXH JIOKA3bIBAIOT U MEHEE I'PAH/IMO3HbIE,
HO HE€ MEHeEe 3HAUMMbIe HAXOJIKU — HAIIPH-
Mep, KaIeH/[apy U3 JUIMHHBIX ¥ KOPOTKUX
IITPUXOB HA KOCTSAHOM OPYKUM, HAa CTEHAX
TIeMep U Jake Ha 3ybe MaMoHTa. MIX MOXHO
6GbLIO BCEra HOCUTD ¢ cOO0M. M1 0XOTHUK,
YXOJAAIMI HAa HECKOJILKO JHEN Ha IOUCKHU
JOOBIYM, U T€, KTO OCTABAJICS JJOMA, MOIJI
BECTU CUET JIHSIM.

Ho He TosbKO JipeBHUE KajJeHJApU SABJIA-
IOTCS CBUJIETENbCTBAMU 3AHATUN aCTPO-

HOMMEN HANIMX JAJEeKUX IpejkoB. Bpems
OT BPEMEHH apX€OJOTU OOHAPYKUBAIOT
U IpyTrUe JJoKasaTeabcTsa 3Toro. Ha reppu-
TOpHUHN coBpeMeHHOI TBepckoit obaacTn
OBLT HAlJIEH KaMEHb C U300 pakeHUEM CO-
3Be3ausa boabmasa Measenuia. Heckoinbko

TBICAY JIET Ha3aJ, OH CJIYKUJI aMyJeTOM.
HeussecTHo, Kak Ha3bIBAJI €rO BJajeel]
JaHHOE€ M300pakeHHe, HO ACHO, YTO OH
IIpUJaBaI eMy BakHoe 3HadeHwue. I1oxoo-
HbIE K€ N300 PpaskeHUs HAXOAAT B HACKAJIb-
HBIX PUCYHKAX B CAMBIX PA3HBIX YTOJIKaxX
IJIaHeThl. B Hame Bpems cTalo gACHO, 4TO
9TU HAaXOJKU He caydaiinbl. MIx musyuenue
INPUHOCUT CEPHE3HYIO HAYYHYIO MH(OPMa-
nuio. BosHukiia jaske HoBasi HayKa — apXxeo-
ACTPOHOMMS.

Apesrue unouiiyo
CUUMANU, WIMO MUP
npedcmasasem coboi
02pomI0e KocMuMeCKoe
aayo (em. puc.). Apyaue
NaPoOLL PaCCKa3bLeaiy
0 mpex Kumax uau mpex
CAONAX, HA KOMOPDLX
AEHCUT. NAOCKASL 3EMASL.
Jlas moeo umobwt
npedcmagums 3emar
wapom, «6UCAUUM»

6 0e36030yuUHOM
npocmpancmee

U epawaromumcs
soxpyz Connya,
uen06eUecmey
nompeb06anocs He 00Ho
mauLcauesemue

Kumaiickas monema

¢ usobpascenuem
cossedus boavuwas
Meodseouya

Cospemennas
pomozpagpus
Cmoynxenooca:
noaypaspyuernnas, o
coxparusuas eesuvue
Opesnsa obcepsamopus
6036bLULAEMCA NOCHEOU
pasnurvy

73




Hcropusa acrponoMun

/s nabarodenus

36301020 Heba

¢ Apesrem Basunone
CMPOUAUCH XPAMBL —
suxkypamuvt. Onu
OvLaU mpex- s
COMUIMAINCHBIMU.
Hocsawanu ux Any
74 (602 neba), bea-Imauny
(602 3emaun) u da (60e
NO03EMHDBIX 600).
Cemucmynenvamaote
xpamot Gviau
noceauens, Coanay,
Jyne u namu
USBECMHBIM MO20a
naanemam

Apesnan sasuronckas
NOIMA «DHYMA 2/UUL>
pacckasvigaem

0 comsoperuu mupa

& npomusgobopcmee
00206 U CO30ANNBLX UMU
wydosuwy. O0noti u3
21a61bLX OUME 6bLA0
cpasicerue medxncdy 6020m
Basunona Mapdyxom
u Bozumett 800bL
opaxonuxou Tuamam

3Be3404eThbl
MeconoTamuum

v OpeBHero ErnnTta

B nonmmue asmarckux pex Turpa m EBdpara (rpeku
HazBaau ee Meconotamueii — MexaypedybeM) OKOJIO
6000 et Ha3aJ BOSHUK/IN IIEPBBIE B MUPE rOCYyAapCTBa.

Iymep 1 Axkkan, Basrionus n Accupus — 3T rocyap-
CTBa IPOCIABUIN HE TOJBKO IIapU U BOMHDI, HO U 3BE3-

JIOYEThI.

MuHaHaa OMbnuoTteka

IMocneHuit npaBuTesIb ACCUPHUY, IPO3HBII
1 BoMHCTBeHHbIH CapgaHanai (Ha JpeBHeM
SI3BIKE MM 9TOTO BIACTUTEISA 3BYUAIO KAK
«Anmmyp6aHUIIaT» ), IPOCIABUICS HE TOJIb-
KO KaK ITOJIKOBOJIELT, HO 1 KaK... OCHOBATEb
nepBoil B Mupe 6utorexu. Llaps nosesen
coGpaTh MHOXKECTBO IMHSHBIX KJIMHOIIVC-
HBIX Tabinuek. bosee Toro, oH pasocian
[IOBCIOJ IIFICAPeii, TOBEJIEB UM II€PEIIICATh
BCE BOKHBIE CBEJCHUS, KOTOPBbIE OHU OTbI-
YT B APEBHUX KHUTAX.

VIMEHHO U3 3TUX IMHSAHBIX «KHUT» MBI y3-
HQJIA O TOM, YTO APEBHUE IIYMEPBI U BABU-
JIOHSIHE OU€Hb BHUMATEIHLHO HAOIIO A 32
TEM, YTO IPOUCXOII0 Ha HeGe. Mmena nx
6OTOB ObUIN CBI3aHBI C HEGECHBIMU CBETU-
samu: ComHiry oHu ai ums 6ora [llamarna,
Jlyae — 6ora Cuna, 60ruHs JIO6BH, Kpaco-
TbI U 1100 poaus Mrrap paia nMs raHe-
Te, KOTOPYIO Telepb Mbl Ha3biBaeM Bene-
poii. «baucrarenpHas rocrioxka Heba», —ro-
BOPIJIN O Hell BABUJIOHSHE.

Xpeubl-aCTPOHOMbI

Hao6aroparenu 3se3gnoro Heba — a 8 Meco-
[IOTAMUU STUM 3aHUIMAJINCH X PELIbl — 3aMe-
THJIA, 9YTO HEKOTOPbIE CBETUJIA MEHSIIOT
CBOE IOJIOXKEHHE CPEeJH HEIOBUKHBIX
3Be3] (FPeKy Mo3xKe HA3BAIH UX IIAHETa-
MU — «GJIyKAAOMUMHI CBETIIAMU» ). MM
KUTean Mexaypedbsi TOXe Jalu MMeHa

Liunanas
mabauuxa
u3 bubaruomexu
Awwypobarunana



cBoux 6oros. bory Boitnbr Heprany mocss-
THJIM KPACHYIO IIAHETY, OOTY MyApPOCTH
u nmucbMeHHocTH Haby — camyio 6pIcTpyro
U TPYJHOPA3JIUYUMYIO B JIy9aX yTPEHHEH
UM BedepHeEH 3apu, IMOKpoBuTemo Basu-
JIoHa Map/yKy IOCBATIIIN CaMyIO BeJIde-
CTBEHHYIO IUIAHETY, 2 60T IIOOEbI U YAAUHOM
0x0Tb! HaHypT mosrydm caMyro MeInTeIb-
nyio. Teneps Mbl HazpiBaeM ux Mapcowm,
Mepxkypuem, IOnurepom n CarypHom.

He 321, yeM 00bACHUTL HETIOHATHDBIE 5B-
JIEHUs, IIPOUCXOAUBIINE Ha Hebe, JKPEeIbl
CBA3BIBATH UX C COOLITUAMU B KU3HH JIIO-
Jeil. JIBiKeHn IIaHeT CTAHOBIIMCD IIPEI-
3HAMEHOBAHHUAMH B CyAb0aX TOCyJapCTB

Howv ecunmane npedcmasasau 6 6ude 6ozuru Hym,

N0 MeY KOMOPoti 08UNCYMC AOOKU CO CEEMUAAMU

u ux Biaacturesneil. Tak Ha Geperax AByX
BEJUKHUX PeK A3HU 3apOAMIIACH ACTPOJIO-
IUsl — yYEHHE O CBSA3H JKU3HU HeOeCHOI
M1 36MHOMU, O BJIMSAHUM IUIAHET U 3BE3J Ha
CYABOBI JTIOJICT.

ACTPOHOMMUS HA HUIbCKUX
Oeperax

K maugany IV TeicsiueneTns 10 H. 3. Ha 3emiie
CYIIECTBOBAJIO U IPYrO€ PA3BUTOE TOCYAAP-
ctBo — /lpesHnii Eruner. On Bo3HNK B Ad-
puke, Ha Geperax Beaukoi pekn Hmura.
Erurnrrsiie 6611 B OCHOBHOM 3€MJI€/[€JIbI[a-
MU, TIO3TOMY UM IIPOCTO HEOOXOIUMO OBIIO
YMETBh CJICJUTDH 32 BpeMeHeM. Hano 6bu10
npeayragaTe pasaus Hrta, aTo6er mojro-
TOBUTBCA K HeMy. IIpejickaspiBano 3To co-
OBITHC TIOSIBJICHUE HA HEGE B JIyJaxX YTPEH-
HEH 3apu CaMOU APKOU 3BE3/bI BCETO 3€M-
Horo He6a — CrupHyca (erunTsHE Ha3bIBAIN
ero Coruc).

Comuc seauxas baucmaem na nebe,
H Hux 6vixodum us bepezos ceoux, —

IVIACUT HAJINCh HA CTEHE OAHOMN U3 JAPEB-
HUX I'POGHUIL.

ITepBbIM OSIBICHUE 3BE3/bI 3aMe YA JKPell,
Kax0€ yTpo nepex BocxoxoM CosrHIla Bbl-
XOAMBIINIA [TOJ] OTKPBITOE HEGO 1 0Opalas-
muii B3op K BocToky. ToT neHsb, Korna Ha
MTHOBEHHE SIPKOY NCKPOII CBEPKaJIa JOJIIO-
JKJAHHAS 3Be3/[a — CBEPKAJIA, YTOOBI TYT JKe
IIOGJEKHYTDb B APKHUX JIY9aX BOCXOASIIETO
COJIHI[A, 3HAMEHOBAI HACTYILICHHUE HOBOTO
roza. B 6mkaiimme JHU MOYKHO ObLIO OXKU-
JaTh Pa3INBa JKUBOTBOPHOU pexu Erumra.

Ha cnenyromee yrpo CoTuc yke HeCKOJbKO
JNloJIbllle ObLIAa BUJHA HA HebOe, U, BOCXO
€ KQKIBIM THEM BCE PaHbIIe 1 paHbine CorH-
I1a, BCKOPE OHA YK€ IAPCTBEHHO OJIMCTATa
Ha IIpeAyTPEHHEM HEOOCKIOHE.

I'taBHBIE 60TH IPEBHUX CTUIITSH, Kak U 60-
ru Mexaypedbs, TaKxKe GBLIN CBSI3aHBI C HE-
60oM. CoTHITy 6BIIO TTOCBSIIEHO HECKOIBKO
6oroB: Bocxozsmemy — 6or lenpu, nHEBHO-
my — Pa, 3axoxamemy — Atym. boree Bcex
rounTazcs 6or Pa, mpoTarusaomuii K Jo-
JISIM CBOU SKMBOTBOPHBIE JIyIH.

Ha smom
Opesneezunemciom
penvedpe uzobpasicero
noxaonenue Coanayy:
dapaon, ezo xnena

u demu ¢ MoavOOTL
npocmuparom pyku
1 ceemuny, a Connye
npomszugaem

1 HUM AYUU, NA
KOHUAX KOMOPBIX
MOJCHO paszensdems
uen0seueckue Aa00HU:

dobpoe ceemuno dapum

NI00AM C8EM U MENAO
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3Be34bl Ha 3ape
ncTopuu:
aHTU4YHaAA aCTPOHOMMUS

Jpesnsas Ipenns crana koapidoenpio Hayku. Ipexu eme
He ObLIN YyYEHBIMH B COBPEMEHHOM IIPEACTABICHUU,
OHU OBLIN OOJIBIIIE MBICIUTEISIMU, YEM UCCJIEOBATEIS-
MU, 3KCIIEPUMEHTOB HE IPOBOJAMIN, & BbIBO/IbI €T
Ha OCHOBE YMO3PUTEIbHBIX PACCYKACHUN. APUCTOTED,
HAIPUMEP, Pa3MBIILISLI ¥ 6€CeA0BAI C YYU€eHUKAMU, ITPO-
IyJInuBasAch B cajax Jlunes — Tak Ha3bIBaJIaCh €ro HNIKOJIA,
COBCEM HE IIOXOKas Ha IPUBbIYHbIE HAM yueOHbIE 3aBe-
nenus. VM Bce ke UMEHHO TaM HaXOJMM MbI ICTOKHU CO-
BPEMEHHOI'O €CTE€CTBO3HAHMS, MATEMATHKH, (PUIOCO-
¢un, actporomun.

Yem nonb3oBanuchb ApeBHUue
aCTPOHOMBbI

IIpocreiimee npucrnocobaeHue i ACTPO-
HOMUYECKUX HAOIIOAEHU — THOMOH — 13-
BECTHO € MIy6OKOM JpeBHOCTH. I'HOMOH
MIPE/ICTABJISLT COOOM CTEPKEHD, YCTAHOBJICH-
HBII Ha IUIOCKOM POBHOU IUIOIIAJAKE, IO
HAITPaBJICHUIO U JUIMHE OTOPACBIBAEMOM MM
TEHU MOKHO OBLIO OIPEJENATh BpeMs Cy-
TOK. TOYHOCTDH TaKUX COJHEYHDLIX Y4aCOB
6bLI1a HeBeIMKa, Beab CorHIle IeHb OTO JHS

Tiomon — dpesnetiuiue
U Camble NPUMUMUEHbLe

CONHCUHDLE YACHL.
Kcmamu,

npoucxoscoernue
CR0BA «@HOMOH»
moaice epeueckoe,

0MO 03HaUaem
«<YKAZAMEND»

Ha cpeonesexosoii
epasrope [Tugpazop
(cudum cnpasa)
usobpancen padom

¢ anne2opuneckol
Puzypoi,
npedcmasasowel
nayxy Apugmemuxy

Apesnezpeveckas
cxyasnmypa,
usobpasicanwan
mumana
Amaanma,
depaicaugezo

600 nebec. Ha
nebecblil 2100YC
HaMecenvl PUcynKu
UBBECMHBLX 2pexam
03630l

MEHSIJIO CBOIO BBICOTY HaJl TOPU30OHTOM,
U COOTBETCTBEHHO 3TOMY JUIMHA T€HU THO-
MOHa ToxXe usmeHsuiachb. B VI B. 1o H. 3.
Anakcumen us Muiera (ok. 585 — ok. 525 .
JIO H. 3.), YCOBEPUICHCTBOBA 3TH Yachl. OH
HAITPABIUI CTEp>KeHb Ha ITorspHylo 3Be3zay,
CJIeTaB THOMOH ITapaJICIbHBIM OCH Bparre-
HUS 3eMJI.

Benukue annuHbl

3HAMEHUTHI COBPEMEHHUK AHAKCHMEHA
IMTugarop Camocckuii (ox. 570 — ok. 500 r.
JIO H. 3.) — MAaTEMATUK, MBICJIUTEIb, TEOpE-
THK MY3BIKH, IIOJTUTHUK — U3BECTEH, HABEP-
HOeE, KaKIoMy mKoabHUKY. Ho He Bce 3Ha-
10T, 9TO B c(pepy mHTepecos Iludaropa
BXOJIUJTA M1 ACTPOHOMMUST: TTPEATIONATaeTCs,
YTO OH OJJHUM U3 IIEPBBIX 3asIBUJT O MIAPO-
obpasHocTu 3emuu. M3aBecTHO ero yueHue
O FapMOHUH KOCMOCA.

B IIT B. 10 H. 3., B 3IIOXY /UIMHU3MA, KOT/A
3aBOEBATEIbHBIC TOXOBI AsekcaHapa Ma-
KEJIOHCKOT'O U3MCHIUIN KapTy MUpPa, PacIIn-
PHUB IS 3JIUHOB IPEREabl OHKYMEHBI
(«obuTaeMoii 3eMJIN» ), ITOSIBUJIOCH IIEPBOE
B MUPOBOI MCTOPUU TOCYZAPCTBEHHOE
Hay4HOe yupexjaenue — Myceii. Pacrona-
rascsa Myce#t B Anekcanapun (Ha cesepe
Adpuxn), ocHoBaH OoH 66U ITapeM Ernrra



ITronemeem I, a BO3IIaBasiyi €r0 UMEHHO
rpek — dparocpen Kupenckuit. 1 B amm-
HUCTHYECKOM MUpPE IPEYecKas HayKa COXpa-
HIJTA CBOM BeJIyIye rmo3urum!

dpaToceH ObLT KPYITHBIM YI€HBIM, OH Cy-
MeJI JJOBOJIBHO TOYHO BBIYUCIUTDH OKPYK-
Hoctb 3emn. I1o pacueram dpaTtocena, oHa
cocrasisia npumepno 39 000 xm. Ceituac
MBI 3HaeM 3T0 3HaueHue TogHo: 40 000 xm.
bBourbIie 1ByX ThICSYETETHI Ha3ax 6€3 ToU-
HBIX HHCTPYMEHTOB DPpaToCc(EH TOMyCTUT
COBCEM HEOOJIBIIYIO OIMNOKY!

Apxumepn n acTpoHOMMS

KcraTu, 9parocdeny nocbuiaa CBOU Marte-
MaTHUYECKHE TPYAbl 3HAMCHUTBIN MEXaHUK
n nmwkeHep Apxumes (ox. 287-212r. no H. 3).
Bcem n3BecTeH 3akOH ApXuMe/a O BBITAI-
KUBAIOLICH cuIe, ACHCTBYIOMEN Ha IIOTPY-
SKEHHOE B SKUJKOCTH Tes0. OJJHAKO CIeAyeT
CKa3aTh, YTO M300pETATEIDb PA3THIHBIX Ma-
IIMH BCEPhE3 3AHUMAJICS HE TOJIBKO 3€MHBI-
MU, HO 1 HeGecHBIMU npobiremamu. Tak,
ApxuMes CKOHCTPYHpPOBAT IPUOOP I
OTIpe/ICICHUS BIJIIMOTO (YIJIOBOTO) IMAMET-
pa CouHnla 1 HamIes 3HAYEHUE 3TOTO YIvIa
C IOPA3UTEIbHON TOUHOCTEIO. Kpome ToroO,
OH U3rOTOBILUI OYCHb HEOOBIYHBII MPUGOp —
HebGecHyIo cepy, Tak Ha3bIBACMBIN 3BE3JI-
HBII ITOGYC, KOTOPBIH ITOKA3BIBAT CYTOTHOE
BpaIllCHUE 3BE3HOTO Heba, IBMKCHUE TUTA-
HeT, (pasbl JIyHbI, COJTHEUHBIE U JIYHHBIC 32~
TMEHU. ApXHMeJT OIHICal yCTPOHCTBO 3TO-
ro mro6yca B KHUTE, a CaMO 3TO YHUKATIBHOE
JUISI CBOCH 3TIOXU COOPY’KEHUE OBLIO 3aXBa-
YEHO PUMJISTHAMH B KauecTBe Tpodes mpu
B3ATHH POJHOTO ropoga Apxumesa — pac-
rojokeHHbIX Ha Cunmun Cupaxys.

MepBble onucaHnsa Heba

Camoe paHHee M3 U3BECTHBIX HaM OIIMCa-
HUIH IpeYeCcKoro Heba COMEPKUTCS B ITOIME
«$IBnenus». Ee aBrop, ApaT, COBpeMEHHMK
dparochena, GbUI He YICHBIM-ACTPOHOMOM,
A IPUABOPHBIM ITO3TOM MAKEJIOHCKOTO
naps Anturona Ionarta. Iaps nopyun
CBOCMY TIO3TY IIEPEJOKUTHh CTUXAMH JIBE
KHUTY 3HAMEHUTOTO MareMaruka EBpox-
ca— «fIBnenusi» n «3epkago IPUPOJbI».

IToama nmogsmiace B 111 B. 10 H. 3., a EBokC
KU cTosieTueM panbiie. Tpyabst camoro Es-
JIOKCA JIO HAC He JIONLIH, HO 6J1arojjapsi TOMy,
YTO Ha HUX CChUTAJICH €TO IOCJIEN0BATENH,
MbI 3HaeM, 4TO EBIOKC He TOJIbKO HCIIOJIb-
30BAJI TOHATHE HEOECHOM c(pepsl, HO U TpU-
BOJIUT TOKA3aTEIbCTBA MIAPOOGPAZHOCTH
3emin.

B mosme Aparta nepeunciasioTcs BOCXO/bI
1 3aX0/IbI CO3BE3/INI B Pa3HbIC CE30HBI — JIa-
€TCs UTO-TO BPOJIE 3BE3JHOTO KaJICHAAPS.
EcTb mogpo6HOE OnrcaHme N3BECTHBIX TOT-
JIAITHIM IPEKaM CO3BE3/IHH, IIepeunCICHIE
VX HamboJjIee APKUX 3BE3J[ U paccKas o Iie-
peceueHnH (PUTYp CO3BE3UI ¢ HEGECHBIM
SKBATOPOM — OOJIBIIUM KPYroM HEOGECHOM
cepbl, TepeceKaonM TOPU30HT B TOUKAX
BOCTOKA U 3amaja (3Tu CBeJeHUs ObLIU HE
TOJIBKO WHTEPECHBI, HO U ITOJIC3HBI IIPU
OPHUEHTUPOBAHIH 10 HOYHOMY Heby). [Tps-
MYIO ITOJIb3Y YUTATEIb [TO3MBI MOT U3BJICYb
U U3 IPUMET U3MEHEHHUII TOTO/IBL.
JKuBmmii BeKoM 11o3jiHee rpedeckuii acTpo-
HoM [vmmapx (ok. 190-180r. no . 5. — 125 T
JIO H. 3.) OGHAPYKIJT B APATOBOM OITICAHIH
He6a MHOTO OIIMOOK U JaKe Hamucaa oo
sToMm kHury «Kommenrtapun k Apary u Es-
JIOKCy» — KCTaTH, 3TO €INHCTBECHHOE COXPa-
HUBIIEECS U JOILIEAIIEE O HAC COYNHEHUE
BEJIMKOTO TPEYECKOTO YYCHOTO.

Kakoe He00 onucbiBan Apart

Jl1s mcropum acTpoHOMHUHU ITosMa Apata
0COOEHHO MHTEPECHA, TOTOMY UTO BUJI 3BE3JI-
HOTO Heba CO BpEMEHEM MCHSETCS M3-32
MPEIECCUH, A IO BETUIHNHE CMEIIEHUS IT0-
JIIOCA MEPa MOKHO OITPE/ICTINTh, KOT/Ia He60
OBLIO TaKWM, KaKUM €ro ormcaiu EBrokc
u Apar. MccieoBanus jai HeOXuAaHHbIe
pEe3yJbTaThl — OKa3aJ0Ch, YTO HUKAKHX
OIMMNOOK B COUMHECHUSAX, PACKPUTHKOBAH-
HBIX [nnmapxowMm, He 6b6110! IIpocTo Ha-
GJIIOICHUST CO3BE3/IUI, KOTOPBIC OMUCAT
Apar, caeayer orHect Ko II Teicauerne-
THIO 70 H. 3. HemsBecTHBIN 3Be3/109€T U3Y-
gaJI CO3BE3/UA 3a/[0JITO O TOTO BPEMECHH,
Korma xwm u Apat, u EBjokc, onmcarn ux,
3THU OIICAHUS ITOIAIN YE€PE3 ITOTTOPHI ThI-
cA4YM JIET B pykn EBnoxcy, a 3arem o Hux
y3Han1 u Apar.

Tpeuecruii nosm
Apam, nanucasuuri
noamy «Aenenus»,

Na MHO020 6€K06 CMAL
00MUM U3 BEAUNATIUUX
asmopumemos 01
acmporomos

Yemanosus, umo, xozda

¢ Cuene (mouxa C)
Coanye naxooumes
nPAMO Had 2040801
nabaodamens,

6 Anexcandpuu (A)
01O pacnoroicero
na paccmosuu 7,2°
0m 3eHUMA, U 3HAS
paccmosnue meancoy
A u C, Ipamocpen
BUMUCAUN OKPYIHCHOCTID
3emau
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Mnnapx

Jpesuerpeueckoro yuenoro I'mnmapxa
(ok. 190-180 1. 1o H. 5. — 1256 1. ;10 H. 3.) IO
IIpaBy HA3bIBAIOT OJHUM M3 OCHOBOIIOJIOK-
HUKOB acTpoHOMHHU. OH IePBLIM Havasl
BECTU CHCTEMATUYECKHE HaOJI0JeHUd
U UCCJIEN0BAHNA HEGA, COCTABUII TAOIUIIbI
asoxkenns Connna u JIlyHel, a Takxke coul-
HEUYHDIX 3aTMEHMI; JOBOJIBHO TOYHO OIle-
HuI paccrosinue jo Jlynol. [unnapx npo-
JieJ1ajl OTPOMHYIO PAa6OTy: M3MEPIUT U 3aIIU-
caJs nosoxxkenus 850 3Be3 UM cOCTABUII
NEePBBIA B UCTOPUM 3BE3JHBIA KaTaJIOT
(ok. 129-127 rr. 1o H. 3.), OH BBeJ pasje-
JIEHUE 3BE3/1 110 0JIECKY Ha IIeCTD BEJTMYHH.
Hmenno [unmapx, CpaBHUB CBOU ITOJIOXKE-
HUA 3B€3]] ¢ 60JIee pAHHUMHY, OTKPBLI SBJIe-
HUE IIPENEeCCHH, ONPEE/IIT HAKJIOH 9KBa-
TOpa K 3KJIUINTUKE, BBEJ reorpadpuyeckue
KOOPJAUHATBI — ITHPOTY U JOJTOTY.

ITouemy ['unnapx B KOHILE KU3HU B3SLICS 32
cocrasieHHe Karanora? IlepBoii mpranHoOI
MOTJIO OBITH OTKPBLITHE IIpereccuu. Bean
OHO O3HAYAJIO, YTO «HETIOJBIKHEIE» 3BE3-
JIbI BCe-TaKU JIBIKyTC! Bropyio npuunny,
no6yauBIIyIo [Mnmmapxa 3aHATbCSA «IIepernn-
CBIO 3BE37», COOOIMAET PUMCKUM IIHCATE/Ih
IDimanii Crapmuii B kaure «EctecTBennas
ucropus». On numert: «Jdrot I'unmapx...
HICC/IEOBAJ HOBYIO 3BE3]Ly, IOABUBIIYIOCS
B €T'0 BPEM; €€ IBIKEHIE B TO BPEMs, KOT-
Jia oHa OJICTAsIA, HABEJIO €T0 Ha MBIC/IL, HE

Tlosonouennoui
2100yc, cHadICeHH b
npucnocobnenusMu
ona onpedenenusa
Koopounam, —
nosonetuas
Mmoougurayus opesnei
apMuUALAPHOT Chepol

Cucmema mupa no
IImonemero. Ipasropa us

amaaca A. Leanapuyca

MOTYT JIX 9aCTO U3MEHATHCS 1 TIePEMENIATh-
Cs CBETUJIA, KOTOPBIE MBI CIYMTAEM HEIIO-
JBYDKHBIMI; TTIO3TOMY OH PEITIIICS HA JIEJIO,
cMernoe Jaxke Jusa 60ra, — IepeducaIuTh
JUISI TOTOMCTBA 3Be3/[bI». Cy/isl ITO KUTAHCKUM
XPOHUMKAM, B 310Xy [rmapxa (8 132 1. 10 H.3.)
JIeHICTBUTEIBHO ITPOU3O0IIIA BCIIBIITKA HO-
BOU 3Be3/bI B co3pesun CkopnuoH. JTo
ACTPOHOMHYECKOE COOBITHE TOKE HapPyIIa-
JIO MHEHUE O HEU3MEHHOCTU 3BE3JTHOrO
He6a 1 MOIVIO ITOATOIKHYTh I mnmapxa k co-
CTaBJIEHUIO 3BE3HOrO KaTajaora.

Knaeauii NMTonememn

JocToiinpiM HacneauukoM lumnmapxa cran
BeJIMYalmmii acTpoHom jpesHocTu Kinas-
quii [Tronemeit (II B.). Yueuniii Hanmcast
HECKOJIBKO KHHT I10 aCTPOHOMUH U ONITHKE,
OJIHAKO €TO UM 06€CCMEPTHUI IVIABHBIHN ac-
TPOHOMMUYECKU TPyA — «bosbioe maTema-
THYECKOE IOCTpOEHUE» (Imo-rpedecku «Me-



raje CHHTakcuc»). [losxe B cTpanax mcia-
Ma 3TO COuMHeHue Ha3bIBaau «Aab Maruc-
Te», U oTCIofa B EBpone ono moayuuio
Ha3BaHUE «AJIbMArecT».

Tpyan Iltonemes — actpoHOMUYECKas DH-
IUKJIOTIE U, T/IE ITOAPOOHO pa3bupaloTcs
BCE CTOPOHBI 9TOM HAYKH, — B TE€UYEHHE I10-
JYTOPA ThICAYENETUN CIYKUJI ITaBHOU

Knasouii ITmonemeit. Pucynox us umansanckot
pyxonucnotlt knuzu daem npednosazaemolit
nopmpem seaurozo yuenozo opeeHocmu

KHHUTOH apabCKUX, a TOTOM U €BPOIEHCKUX
acTpoHOMOB. B «AjbMarecre» npusejieH
U 3BE3/[HBII KaTaJIOT, B KOTOPOM OIMCAHO 48
CO3Be3/IUi U JlaHbl KoopauHaTel 1025 38e3 .
Karasor umeer Buj rabaunbnl. s Kaxk o
3BE3/IBbI YKA3aHBI MECTO B (PUTYpE CO3BE3US
(caMu puUTypBI HE OITUCBIBAIOTCH ), KOOPAN-
HATBI U APKOCTH (3BE3/HAS BEJIMYIHA).

Hanpumep, 7-51 110 IOPsIAKY 3Be3a CO3BE3-
qust [Tec (cettuac Boabmioii [1ec) onmceisa-
ercs Tak: «CeBepHas U3 ABYX HA IIPABOM
xouene. I'pajgycel goarorer: bimsnens: 16 1/6.
Ipaxycer mmuporsr: —41 1/2 3Be3aHas Beau-
gnHa: 5». Jloxrory IlTonemeit oTcunThI-
BaJ OT HAayajJa 3HAKa 30JiMaKa, a IHUPO-
Ty — OT 3KJIMIITHKH: C ILTIOCOM — Ha CEBEP
OT HEe, C MUHYCOM — Ha for. Omrcas 3amMeT-
HbIe 3Be3/bl co3Be3aus, [ITonemeit moaBo-
jqut uror: «Bcero 18 3Be3, n3 Hux 1 neppoii

BEJIMYMHBI, D TpeTheii, b yeTBepToi, 7 nsa-
TON». A morom gob6asiaser: «Oxoiuo Ilca
3BE3/bI, HE Bomeamue B purypy». (Ilto-
JieMel CYUTaI CO3BE3Ud UMEHHO «(ury-
paMu», MeXJy KOTOPBIMU OCTAETCS MECTO
U JUIg APYTUX 3BE3J;; TAKOE€ TOJKOBAHUE

pa3aesnsa0Cch aCTPOHOMAMU €II[e OYEHb
JIOJITO).

3Be3aHble KapThbl

B «Anbpmarecre» IITonemes ecth ormucanue
3BE3J[HOTO IT06YCa, M300PETEHHOTO ApXU-
MeoM (ITO3HEE 3TOT HPUOOP CTAIN HA3BI-
BaTh apMUJUIApHOU cdepoii). HebecHsie
I0GYCBI OJIB30BATHCH Y JPEBHUX ACTPOHO-
MOB GOJIBIION MOIYJISAPHOCTBIO, OJHAKO
B [O3/HEH aHTUYHOCTU KpPOMe ITI0OYCOB
CYIIECTBOBAJIN U M300PAKECHHIS [TOJTOBUHEI
3Be3HON cephl Ha IUIOCKOCTH — TaK Ha-
3bIBA€MbI€ ILTAHUC(EPBI.

CTpOmINCh OHU FeOMETPUUECKH, HA OCHO-
Be OIPEJEJCHHDbIX IIPABIJI, B TAK HA3bI-
BaeMOH cTepeorpauIecKoil IpOeKIHH.
IIpencraBpre cebe NPO3PAYHBIN AP, HA
HIDKHE TOJIOBUHE KOTOPOTO N300PAXKEHbI
3BE3/IbI, 4 HA CAMOM BEPXY B LIEHTPE TOPUT
JIaMIIOYKa. EciM ero mooxuTh Ha ILJI10C-
KOCTb, TO Ha HEU OSABATCS TEHU HEGECHOTO
SKBATOPA U 3BE3/, HAPUCOBAHHBIX HA HIK-
Hell yacTu mapa. Ecin ux o6sectu, mosy-
YUTCSA KPYr CO 3BE3JHOM KapTOil BHYTPH.
IMTossxke mraHucgepbl CTaIM OCHOBOH aCT-
POIA6UIl — IPOCTENINX ACTPOHOMHUYE-
CKUX IPpUGOPOB, KOTOPbIE U3TOTOBJISIIN
Macrepa cpesHeBekoBoro Bocroka. MbI He
3HAEeM, 0003HAYAINCE JIM Ha IUTAHHCpepax
CO3BE3/Ms, Bellb cTepeorpaduieckas mpo-
€KLUS IPUBOJUT K GOJIBIINM U3MEHEHHAM
MacmTaba n300paKEHUs OT LIEHTPA K KPa-
aM. Bo3MOKHO, OHU OTMEYAINCH «<METOL0M
IItonemess» — ¢ MOMOILBIO COELUHUTED-
HBIX JTUHUI MEXJy IVIABHBIMU 3Be3/aMHU.
ATOT CII0COG CTAT IABHBIM U HA COBPEMEH-
HBIX 3BE3JHBIX KAPTAX.

Ioaw3yace nodo6Hol
CXEMOTL AYHHO20
sammenus, Iunnapx
cyMen ouenums

paccmosnue om emau

do Jlywwi, npupasnas
e20 x 60 paduycam
Semau

Tunnapx «npudyman
npubopvL, KOMOPLIMU
onpedenun mecma

U APROCMS OMOCABHBLX
36€30, ocmasue
nomomxam nebo

6 Hacedcmeo»
(ITrunuic Cmapuuii)
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AcTpoHOMMS
Ha BocToke

«Anpmarect» [ITosemes cTan BepmMHON aHTUIHOM ac-
TPOHOMMYECKON Hayku. Jlanbmie Hadasca ee 3akar. I1o-
JIMTUYECKUE MOTPACEHUA U TOHEHUS HA «I3bIYECKYIO
HayKy» cO CTOpoHbI LlepkB1 0OTOpOCIIIN €€ TATEKO Ha3al.
B Cpeanue Beka HacaeHUIIEN aHTUYHOM aCTPOHOMUM
cTaJTa Hayka apadckoro Bocroka. Apabckuii xanmudar,
OTPOMHOE TOCYAAPCTBO, IEHTPOM KOTOPOT'O ObLT TOPOJ
barman, cran poguHON BBIJAIOMMXCA ACTPOHOMOB.

Beauxuii yuenwiit

anv-bupynu
(973-1048)

us Xopesma

npoussen MHoNCECME0
acmporomurecKux
UMepenull, 8olCKa3an
2eHUANBHY10 002A0KY 00
00UHAK080TL 0eHEHHOU
npupode Cornya

u 36¢30 (6 omauvue
om mea naarem),
noodeepe Kpumuie
200UeHMPUNECKY10
cucmemy mupa
IImonemes

Tueanwmcxuit xeadpanm
us obcepsamopun
Yayebexa, nocmpoenot
no0 Camaprarndom

6 1430 .

ApaGckasa acTpoHOMuUS

PasBuTie apabckoif aCTPOHOMUN HAYaJIOCh
C IIEPEBOJIOB HA aPAOCKUI A3bIK HACIC U
IItonemes. Ilox Biausauem «AsibmMarecra»
CJIOXKUIACh OCHOBHAS (popMa apabCKUX ac-
TPOHOMUYECKUX COUYNMHEHUH — 3HUJKEH
(c60PHUKOB aCTPOHOMUYECKHUX U MaTeMa-
TUYECKUX TA6INI, (POPMYJI U TIOSCHEHUI),
MpEHA3HAYABIINXCS JUISI BBITHCICHHUS 10~
JIOKEHU Ha HeOe CBETUJI B IIOOOM MOMEHT
BpEMEHN. 3UKU UCTIOJIb30BAIIHICH B ACTPO-
Joruu, reorpaduu, HaBUTALUH, IIPU CO-
cTaBJIeHNN KaneHaapeit. Cpeiri BOCTOYHBIX
ACTPOHOMOB PaHHETI'O BPEMEHU MOXKHO Ha-
3BaTh anb-Pepranm — apropa «Kuuru o He-
GECHBIX JBIDKCHHUAX U CBOJA HAYK O 3BE3-

nax», Cabura n6n Kyppsr (06a — IX B.),

Camotn ussecmnsim

6 Eepone socmounsim
acmporomom Ooii 6HyK
Tamepaana xan Yryabex
(1394-1449)

anb-baTTaHu —aBTOpa COYMHEHMUS «YCOBEpP-
meHcTBoBaHue “Asbmarecta’» (850-929),
KOTOpOE MOBJIMSIO HA Pa3BUTHE ACTPOHO-
mum Bocroxka u Espomnbr.

3Be3aHble KaTanoru saugxemn

B 3upkax Bcerjga moMmenaanuch 3Be3HbIC
Karagoru. Mx aBTopel 6pasn 3a OCHOBY Ka-
tasor Iltosemes u BHOCHUIN B JJOJTOTY BCEX
3B€3/] IOIIPaBKy Ha IIpeneccuio. Pajgom ¢ xa-
TaJIOTAaMU B 31/7KaX MHOTVIA IIOMEIaIN Mac-
TEPCKU BBLIIOJHEHHDBIE PUCYHKU CO3BE3-
JIUI — KaK GBI KyCOUKH 3BE3/HOM KapThI 6€3
KOOPJAUHATHOU ceTKU. PUrypbl OIm4aior-
CsA OT €BPOICHCKON TPaAULINH, HO 3BE3/bI
B HUX IPOHYMEPOBaHbI 110 KaTasory ITroe-
mes1. Cpesn 3TUX KHUT HauOOJIBINYIO CJIABY

Ayoxe
Mezpey, o

VS‘\@\/\

Anuom \
_

Vg

Muyap

benemnaw

36e3001 boavuou Medseduywt, >
Dexoa

HocAuUe apaberue umena Mepax
umena «KHUra HEemoABMKHBIX 3BE3J[» aC-
Cydu. ACTpOHOM OTMETIII MHOKECTBO OIIH-
60K, BCTPCYABIIUXCSA B PAHHHUX CITMCKaX
«AJIbMarecTa», IpUBeJ KOOPAMHATDI 3BE3/]]
K anoxe 964 r. ¥ yTOUHIT OLEHKU UX SPKO-
CTH. B cBOIO KHUTY OH BKJIIOUIIT MHOTHIE apa6-
CKU€ Ha3BaHUS 3Be3Jl, KOTOPbIE UCIOJIb3Y-

I0OTCA COBpCMeHHOﬁ aCTpOHOMI/ICfI .

3Be3aHble rnobychbl
n acTponaoum

CaMmblii paHHUN U3 JOIEANINX IO HAC BOC-
TOYHBIX 3BE3JTHBIX ITTOGYCOB CBA3aH ¢ Ma-
ParuHCKON obcepBaTOpUEH — KPYITHBIM



ACTPOHOMHUYECKUM IEHTPOM, CO3/JaHHBIM
B 1260-x rr. B mpanckom ropoje Mapare.
[1aBHBIM HHCTPYMEHTOM 3TOTO IIEHTPA CTa-
JIO caMO 37IaHHE 06CEPBATOPUU — KPyIIoe
COOpyX€eHHe, BHYTPU KOTOPOTrO IOMeIa-
Jach OTPOMHas IKaJTa C PAJUycoM 60JIb-
me 18 M, Tak Ha3bIBAEMbIHN «CTEHHOM KBaJI-
panT». ITo mkane Moria nepeMemarbcs
TejlexKa. ACTPOHOM CMOTPEN Yepes 3a-
KPEIUICHHDBIA Ha HEH «IVIA30K» B OKHO C IIe-
PEKJIQJIUHOMN, PACIIONIOKEHHOE B CTEHE 3/1a-
HMSI B TEOMETPUUYECKOM I[€HTPE IIKAJbI.

Iepcein 6 knuze ac-Cygu

Oeparcum 20106y He
Medysol, a arv-2ys
(demona)

JBIKeHNA TeNIeKKU MO3BOJISAIN HAOIIIO-
JaThb CBETUJIA HA PA3HOM BLICOTE HAJ| ro-
PU30HTOM.

Jlnst cobmopenus psaga MPaBUJI, IPEIIICaH-
HpIx KopanoM, MycybManaMm HEOOXOAUMO
6BIIO OOpAIEHIE K ACTPOHOMUM. JTO Kaca-
JIOCB BEJIEHHS IYHHOTO KaJIeHaps, OIIpe/ie-
JIEHHS BDEMEHU MOJIUTB U HAIIPpaBJI€HUA Ha
Mexxky. /lia cTpas, OTAQJIEHHDIX OT CBAIEH-
HOTO ropoza Mexku, 3To OblIa HEIPOCTast
3ajaqa.

OTyacTy IS STUX IeJIei CIyKIIN YHUBEP-
CaJIbHBIE ACTPOHOMUYECKHE HHCTPYMEHTDI
acTposssonn, koTopsie ¢ IX B. mmpoko nc-
ITOJB30BAMNCHh Ha BocToke. AcTponsons
IpPEJCTaBIsAIA COO0M KPYIIYIO JIATYHHYIO
ILTACTUHY, HA KOTOPOI I'PaBUPOBAIACh CET-
Ka koopauHaT. Ha mactune momemanucn

- 2, N == TomANN1E MEVELY
_——Y . RODROMUS
L —/ : o Tl

QXypHas IOBOPOTHAS PEIIETKA «ITayK», KO-
TOpas MMOKa3bIBaJIa KPYT SKJIUIITUKH, U OCT-
POKOHEYHBIE YKa3aTeJH, 0O03HAYaBIINE
sapkue 3Be3/bl. [lopopauynBas pemeTky,
MO3KHO OBLIO Y3HATH ITOJIOKEHHE 3BE3]] OT-
HOCUTEJBHO TOPU30HTA B HY’)KHOE BpeMs.
AcCTpoI61H 9aCTO CHAGKAINCH BBICTYIIAMU
JUISL OTIPEJeJICHUS BBICOTHI CBETHJI, IPHU
3TOM CaMy aCTPOJSIOUIO ITOIBEIINBATIN 3a
KOJIBIIO, & BBICTYITBI HABO/IVJIN Ha 3BE3/Ly WM
rraneTy. CaMast paHHSAS U3 COXPaHUBIINXCS
ACTPOJISIONIA, U3TOTOBJICHHAS B 927 r., HAaxo-
jqurca B HarqnonanbuoMm mysee KyseiiTa.

Ha zpasrope us

36€30M020 amaaca

A. Tesenus cpeou 81
BEAUKUX ACMPOHOMOB,
80cce0aruiux padom

€ MY301L acmporomun

Yparuei, usobpacer

u Yayebex

Cmapunnas
acmporsous.
Bosmodicno, apabekue
NA3BANUA 36030
NPOHUKAU 6 e6DONEUCKYTO
acmpoHoMUIO UMEHHO

¢ amumu npubopamu



Hcropusa acrponoMun

AcTpoHomMmua EBponbli

bypnoe passurue acrponomun B EBpone nauanocs emre
B 510Xy Bo3poxaenus, BbI3BaJIN €ro ABE NPUYMHBI —
KyJbTyPHBII nogbeM B MTanun u snoxa Benukux reo-
rpacdpuueckux oTkpeiTuil. Ilepsas Bepnysa Espone
IIEHHOCTU aHTUYHOT'O MUPA, BTOpas NOTPeOdOBAIA OT
HAyK{ pPeIIeHUs BOIIPOCOB HABUTAITUU U KapTorpaduu,
a OHU ONHMPAIOTCA HA aCTPOHOMUIO U CPePUIECKyIo

reoMCcTpPHIO.

Cexcmanm —
acmponomureckuil
npubop 0rs usmMepenus
BVLCOM CEEMUN

Hao 20pU3OHMOM

€ yeaio onpedenenus
Koopounam mecma
nabnrodamens

Hayano eBponenckon
acTpoHOMUM

dmoxa OTKPBITUH U 3aXBaTOB 3aMOPCKHUX
3eMeJIb Hadalach Ha KpaifHeM 3amaze. B Ha-
yase XV B. cera kopoutst Iopryrammm JKya-
Ha I, Oupuke (leHpux-MoperuIaBaTemn),
OCHOBAJ MOPCKYyIO o6ceppaTopuio. OCHOB-
HOU 3ajavueil DHPUKE CUUTAT MONJCPKKY
MopernTaBanus. Toraa nopTyraibIibl HAYINA
OCBOCHUIE 3aI1aJHOTO NOOepeKbsI APPUKH.
dHpUKe cobupas reorpaduIecKrue KapThl
U Cy/[OBBIC *KypPHAJIBI, TPEOOBAJ OT KAIIUTa-
HOB onrcaHus 6eperos. B konmne XV B. mop-
TYTaJlbI[bl OTKPBLIN MOPCKOH nyTh B MH-
Juio. OKeaH JUIs €BPOIICHIIEB U3 IPaHUIIbI
MHpPa PEBPATIIICS B ITyTh TOPTOBJIN U 3aBOE-
Banuii. Ilepes esponeiickumu MopsakaMu

Apucmomeny,
IImonemeit u Koneprux
8edym cnop o cmpoenuu
mupa. Packpawennas
epasiopa

3eezdouemnt na zope Agon.

Pucynox us cmapunnoii pyxonucnot xnuzu

pacIaxHyJIOCh HEBEIOMOE I0XKHOE HebO.
Teorpadus u acTpoHOMMS CTAIN BEAYIIUMU
HAyKaMH.

Coszparenb
reJIMoueHTPNYEeCKOM CUCTEMbI

Hanporsskenun croneruii apropurert Ito-
JemMeeBa «AybMarecTa», yIuBIIEro, 4To BCe
CBETHUJIA U IUIAHETHI O6PAMAIOTCS BOKPYT
3emun, 6bU1 He3b101eMbIM. OtHako B 1543 1.
oABIIIACH KHUTA «O6 06 paIeHnsax Hebec-
HBIX cpep». Ee aBTOp, MOIBCKMIT acTPOHOM
Huxosait KonepHuk, MHOTO JIET GUBIIUIACS
HAJ| «yCOBEPUICHCTBOBAHNEM>» I'€OI[CHTPH-
gyeckou cucrembl IlToreMes 1 1IbITaBIINI-
s TIOHATD PsI/i CTPAHHBIX JABYDKCHUI ILIa-
HET BOKPYT 3eMJIM, IIPUIIEJ K PEBOJIOIHU-
OHHOMY BBIBOJIY: CJIOXKHASA KaPTHUHA NMEET
CIMHCTBEHHOE OOBSICHEHNE — 3eMJIS U JIPY-
T'He TUIAHETHI 06 pamaioTcs BOKpyT CourHral
ITocne Toro xax I Tanmneii u apyrue passmwim
HOBOC ydeHHE (3eMJIsI, CANTABIIASCS [ICHT-
POM MHUpa, CTAHOBIJIACH BCETO JIUIIb OJTHON
n3 raHet!), kanra Konepruka 6bUra 3arpe-
IeHAa NUHKBU3UIMEN.

Ta6mmier, koTopsie KormepHUK cocTaBmI
B COOTBETCTBUU C HOBOU CCTEMOM, OKa3a-
smch TouHee ITroseMeeBbIX, UX UCIIOIb30-
BAHNE MOPSAKAMHU CITOCOOCTBOBAIO PACIIPO-
CTPaHEHUIO T'eIUOICHTPUICCKOI (OT rpe.
«reanoc» — «CoHIe») CUCTEeMBI MUPA.



HeOGecHbiit 3amok Tuxo Bpare

OHAKO /ISt MOPCKUX ITyTEIECTBUHA Tpe6o-
BaJIMCh HE TOJBKO TAOIUIbI, HO U TOYHbIE
IPUGOPBI: KOMIIACKHI, HEe OOSIIHECs KauKH,
YIJIOMEPHBbIE MHCTPYMEHTBI — IPEAKH CO-
BPEMEHHBIX CEKCTAHTOB. YeJI0BEKOM, KOTO-
PBIil IIATHYJI JAJIEKO BIIEpe]| B ACTPOHOMU-
YeCKOM IIPUOOPOCTPOCHUH U HAGTIOICHU-
X IUTAHET U 3B€3J], CTaJI JATCKUN {BOPSHIH
Tuxo bpare (1546-1601). ITpu nognepxke
xopossa Ppuppuxa Il on coszan Ha ocTpoOB-
ke Ben 6.3 Konenrarena o6cepsaro-
PHUIO — HAYYHBIN [IEHTP, TA€ MOJYIII JIy4-
IIM€ JUIS TOTO BPEMEHH Pe3yJIbTaThl HAGIIO-
penuit. O6cepsaropust bpare, oTkpbrras
B 1577 1., npopadoraia 20 net. B nByxaTax-
HOM KAMEHHOM JIOMe, KOTOPbIIl Ha3bIBAJICS

Ypanuen6opr («HebecHsrit 3amox»), pas-
MEIIAJICSH CTEHHOU KBAJPAHT C PALUYCOM
JyTH 2 M; Ha GATKOHAX ObUIN HAGTIOJATE b
Hble mwomaaxu. Ksagpanrt bpare, B 20 pa3
MEHbBIIUH, ueM y Yiayréeka, OblI MeTaLIN-
YeCKUM U MMeJ 110 TeM BpeMeHaM OYeHb

TOYHYIO I'PajyupoBKy. bpare cospan xara-
Jior 788 3Be3j1, 3a cueT COBEPHIEHCTBOBAHUSA
aCTPOHOMMYECKUX MHCTPYMEHTOB JIOCTHUT-
HYB BBICIIEH TOYHOCTH U3MEPEHUN, JOCTYTI-
HOI HEBOOPYKEHHOMY IJIa3y.

Kennep BbIBOAUT 3aKOHbI
ABMXEeHMd naHeT

Hacnexank ®punpuxa II mpexparmn du-
HaHCHpOBaHHEe obcepBaropuu, u bpare
repeexan B [Ipary ko aBopy nmmneparopa
Pynosnbda II. Tam on mozHaxoMuics ¢ Mo-
sobIM acTpoHoMoM Morannom Kerrepom
(1571-1630), xoTOpOMY HEpPER CMEPTHIO
TIepeasl JKypHauIbl CBOUX HabmoxeHuii. Kerr-
JIep, GBIBIIHI YOEXKIECHHBIM CTOPOHHUKOM

Dponmucnuc Kuuzu
A. Heanapuyca
«Maxpoxocmuvecxas
eapmonua» (1660):
Yparus eoccedaem
cpedu acmporomos,
cnesa om nee — bpacee,
enpasa — Konepru.
Ooumn u3 acmpornomos
OAUHNOU NANKOT
«N0020HAEM» 3eMAI0,
dsudcyuy10ca 60K pye
Coanya

Komnepnuka, 1o ganasiM bpare yrounmt
(popMy TUIAaHETHBIX OPOUT U OTKPBIT 3aKO-
HbI UX JABIOKeHus. B kaure «Hosas acrpo-
HoMusA» (1609) Keriep moxazan, 9ro 1ura-
HETBI o6pamaioTcst BOKpyr CoJHIa 1o 3J1-
JUITHYIECKUM OPOUTAM C HePEMEeHHOM
cxopocThIo (cM. ¢. 16). A B 1627 . Kerurep
ony6ukoBas «PynoiabpoBsl TaGIHIBI» —
TaGIULbI ABUYKEHUS IUIAHET, OCHOBAHHbIE
Ha OTKPBITBIX UM 3aKOHAX. DTU TAOINLIBI
IT0 TOYHOCTH JJAJICKO IPEB3OIILTH BCE TTIPEK-
Hue. Ycrrex Kerurepa B 06bsicHeHNN ABIKE-
HUSl IUTAHET ObLI CBA3AaH C TEM, YTO BIIEP-
BbI€ B ICTOPUU OH OIPEJE/II IUTAHETHBIE
OpOUTEI HE YMO3PHUTEJIBHO, A HETIOCPE/-
CTBEHHO U3 HAOJIIOJEHU.

Hebecrwiii 2n06yc
T. bpaze

83

Hoeann Kenaep
CUUMANCE,
EHLOAOUUMCS
acmponozom ce0ezo
epemenu, xoms
acmponozuett
BAHUMANCE 2AABHBIM
obpasom das 3apabomxa
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lanuneo lanunei nocae
UePK06HO020 NOKAAHUA
9.qem, do camoti cmepmu,
HAZBIBANCA, <YZHUKOM
UHKEUSUYUUU»

An Leseauit obnadan

HeoOBIMATIHO OCMpPLIM
3penuem, no36oLUSUUM
emy coenams Hemano
aACMPOHOMUMECKUX
omxpumul

s

HoBble co3Be3aua u nepBblie
3Be3aHble aT/iachbl

B cepepune XVI B. rosianickuii Mopertia-
Baresb [Turep Keiizep onpenennn koopau-
Hatbl 135 spxux 3sess IOxuOro nosyma-
pusl, KOTOPBIX HE BUAHO B EBporre, u gan
uMeHa 12 HoBbIM co3sesauaM — Jleryuas
Pr16a, Xameneon, Tykan, ®eHukc u jap.
(eme 14 cosBe3auil 10:KkHOro Heba BBEJ
B XVIII B. ¢ppaniysckuii acrponom Hukora
ne Jlakaitms). CoBpemennuk Keiisepa Ilerpyc
ITrarmnyc no6asmr cospesnusa JKupad,
Enmaopor u Iony6s Ha ceBepHOE HEGO, pas-
MECTHUB UX B MECTaX, I/I€ HET APKUX 3BE3/]I.
Tax U3BMEeHMIOCHh CAMO ITOHSTHE CO3BE3 U
BMECTO IIETIOYKU 3BE3/T, CKIATBIBAIOIIIXCS
B HEKYIO (PUTYPY, OHO CTalIO 06O3HAYATH
OIIpEJICICHHBIN yJacTOK Heba.

HoBbrit 06,11k He6a Hy»K/[aJICS B HOBBIX Kap-
tax. KHUTH cO 3Be37THBIMU KapTaMU CTAIH
nosBiaATeca eme B XVI B. IlepBoii 6bu1a
kaura A. ITukkonomunu «O HEITOABUKHBIX
3Be3nax» (1540). B 1603 r. B Ayrc6ypre BbI-
IIJTa 3HAMEHUTAA «YpaHoMeTpus» Moranaa
batiepa — HacTosmee HaydHOE U3JAHUE
U OJHOBPEMEHHO ITPOU3BEACHUE MCKYCCT-
Ba. B ass6oMme 51 3Be3HAA KapTa ¢ mpeKpac-
HBIMH IPaBIOPAMU (PUTYP CO3BE3/MI, HA UX
¢oHe YeTKO IMOKa3aHbI 3Be3/bl. Pasmepsr
M300pKEHUI 3BE3]] CJIYKAT JUIsl 0603HAUE-
HUS UX SIPKOCTU. Ba’kHBIM HOBIECTBOM,
INPUHATBEIM BO MHOTUX IO3JHHUX KapTax,
CTAJIN OTTPAAYUPOBAHHBIC PAMKH JIUCTOB,
MTO3BOJISABITHE OMPEAEIUTH IMUPOTY U JIOJ-
TOTY 3Be3/Ibl. «YpaHOMeTpus» batiepa crama
006pasIOM JIUTSI MHOTHX ITOIOGHBIX M3/JaHUI.

Ianopama Idanvcxa
¢ obcepsamopuet

A. Tesenus. J{auna E
ee meneckona docmuzara /YR

45 M |

BonweOHaga Tpy6a

Benukuit uranbauckuil yuenniii laamaeo
Tamneint (1564-1642) — ¢pusnk, MEXaHMK,
ACTPOHOM — OBLT YOEKIEHHBIM TIOCJIE0BA-
tesieM Konepuuka u, xak aBrop «/[uanora
O JIBYX IVIABHENIITUX CUCTEMAX MUPA», TIOJI-
BEprcs npecjaejoBaHnusaM HHKBu3uuu. Ha
CKJIOHE JKU3HM y4€HOMY IPUIILIOCH IIepe-
SKUTh YHU3UTEIbHYIO IIPOIEAYPy HEPKOB-
HOT'O NOKAafgHMUSA U OTPEUYEHHUS OT CBOUX
«326TyxK/ICHUI>» . B mcTopuio acTtpoHOMUN
lamieti Bomest eme U Kak co3iaTe b Tee-
ckoma. ¥3HaB B 1609 r. 06 nzo6pereHnn

&
fla

Cmapunnoui
3epKransHbLL
meneckon

(pedprexmop)

e |
\

B loymannm «3putenbHON Tpyosl», lamm-
JIEl MOCTPOUJI CBOM IEPBBIM TEIECKOI
C TPEXKPATHBIM YBEJINUCHUEM, 2 BCKOPE 13-
TOTOBIUJI IPUOOP C yBEIMUEHNUEM B 32 pasa.
Hanpasus «3purenpHyio Tpydy» Ha He6O,
UTAIBSTHCKAH YIEHBINH YBUAEI TaM MHOTO




VANBHUTEJIBHOTO. 32 HECKOJBKO MECSIEeB
GBIIN OTKPBITHI YeThIpe ciyTHHKA OmmTe-
pa, dassr Beneprr, ropsl Ha JlyHe, nucku
IJTAaHET U CTpaHHBINA 061k CatypHa. B Te-
JIECKOII CTAJIO BUJHO MHOKECTBO HOBBIX
3Be3, a Mureunsiii IlyTh okasascs orpom-
HBIM 3BE3JHBbIM CKOILJIEHUEM.

H3ob6perennsii lammieem Teseckorr ¢ TuH-
30BBIM OOBEKTHUBOM BITOCIEACTBUU IOTY-
91T HA3BaHHUE pedpaKkTopa («IIpesroMHuTe-
Js»), OH IPUMEHSJICS B OCHOBHOM JIJISI
BHU3yaTbHOTO HabmoneHus Heba. /lpyroi
THII TE€JIECKOIIA — TEJIECKOII C 3¢ PKATbHBIM

Cxema 06yx munoe
meneckona: pedaexmopa
(cnesa) u pedpaxmopa
(cnpasa)

00BEKTUBOM, UIN pedIeKTOp («OoTpaxa-
TE€JIb» ), UCIOAb3yeTCs IPENMYIECTBEHHO
g pororpacduposanua He6a M HEKOTO-
PBIX THUIIOB MICCJIETOBAHMIH.

MosBneHne o6cepBaTopuii

C cepenunnr XVII cronerus B Hayke Bce
GOJIBINYIO POJIb UTPAIOT HAYYHBIE OPraHU3a-
1Y, KOTOPBIE TOJIEP3KUBAET TOCYAAPCTBO,
U C 3TUX ITOP UCTOPUS ACTPOHOMHH TECHO
IIEPEIUIETACTCS C ICTOPHEI 06cepBATOPHI.
B 1671r.BO Ppannuu orkpouiack Koposes-
ckast [Taprxckas o6cepBaropus, B 1675 .
oz JlongoHOM mosiBrUIach IpuHBUUCKas,
ITIOTOM OTKPBUINCE 06cepBaTopny B bepin-
ue (1700) u 8 Mockse (1701). B yrounenun
3BE3/IHBIX KOOPAMHAT JOJTO€ BpeMs BeEJy-
ryio posib urpaia Ipunsuuckas. B neii pa-
GoTa 3HaMeHuTbIe HaO oaareu — J[Kou
Daemcrun, amony lanneit u ap.

OGcepBaTOpUA Ha KpbiLle

B cepepune XVII B. xxuTenn 10JIbCKOTO I'o-
pona ItaHbcka Ha KPBIIIE OHOTO U3 JOMOB
BHJICJIV CTPAHHOE COOPYKEHUE — HAKIOHHO
CTOSIIIYIO KOPAOEeIbHYIO MauTy, OOTSHYTYIO
KaHaTtaMu. TO OBLI TEJECKON 60raToro
xomMepcanTa Jua Iesemms (1611-1687),
KOTOPBIH C TOMOII[BIO CBOET'O MHCTPYMEHTA
n3yuai Jlyny (Iesenmit caesnar okoso 20 000
PUCYHKOB JIYHHOH IOBepxHOCTH). Bee no-
x0/bI IeBeuii TpaTIII Ha aCTPOHOMMIO, YC-
TPOUB 06CEPBATOPHUIO B COOCTBEHHOM JIOME.
B xomnie ;xus3nu leBenii 3ansicss cocrasiie-
HUEM HOBOTO KaTajora 3Be3]i. TouHOoCTb Ha-
6moeHnit y lepesust, 06,1a1aBIIero HCKIIo-
YUTEIBHO OCTPBIM 3PEHHEM, JAXKe BBIIIE,
uemy bpare. IeBesnii 6bU1 HOCTETHIM ITPE-
CTaBUTEJIEM CTAPOU MIKOJBI: IPHU HAOJIIO-
JIEHUSX 3BE3][ OH TEJECKOIOM HE IT0JIb30-
Basucs. Karanor IeBenust 6bL1 mOcCaeHUM,

136 Lintk OUINTUS
ICONISMUS XIX
LUNAE FACIES

£ 2

Hosepxnocmv Ay, Ipasopa XVII 6.

ITOJYI€HHBIM 6€3 IPUMEHEHHUS ONTHKH.
Bmecre ¢ rpaBlopamMu 3BEe37HBIX KapT (U3-
paabl B 1690 . Brosoii [eBesust) oH moaset
HTOT ITIOYTHU CTOJIETHEH 3110Xe paboT Hebec-
HBIX KapTorpagos EBpornsl, HauaBmeiics
¢ atraca baiiepa.

Teaeccon

I Tanunes. Kennep,
800XHOBACHH LI
omxpoemuamu lanunes,
sepuyaca K pabomam
no onmuxe w6 1612 a.
npedaoscun boaee
cogepuierny10 cucmemy
meneckona

Cospemenrvuit
A00UMERDCKUL
meneckon
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AcTpodunsuka

ACTpPOHOMUS BEKaMU M3ydasa 3B€3/Ibl, OCTABAsICh Ha-
YKOI HaOJII0JaTe€IbHOM: aCTPOHOMBI (PUKCUPOBATIH IO~
JIOKeHUe HeOEeCHbIX TeJl, UCCIEA0BAIN UX CaMble OOIIe
XapaAKTEPUCTUKU. DTOTI'O OKA3bIBAIOCH JOCTATOYHO IS
OTKPBITHUS 3aKOHOB HEOECHOU MEXAHUKH, OJHAKO OTBE-
TUTb Ha BOIIPOCHI O TOM, KaKOBa IPUPOJAA HEOECHDBIX
TeJs, KaKhe XMMHUY€eCKUEe IIPOIEeCChl UAYT B HUX, aCTPO-
HOMbBI JJOBOJIBHO JIOJITO HE MOIVIN.

Auazpamma
Lepywmpynea—

Paccena ne moavko
demoncmpupyem
3A6UCUMOCTID
memnepamypot, ycema
U ceemuUMocmu 36€30,
HO U ompascaem ux
macey u gozpacm.
Boavuuncmeo 3630
pacnonazaemca wa max
HA3DLEAEMOU 2AAEHOU
N0CA006aAMEALHOCTIU
(Quazonanu, udywei no
yenmpy ouazpammo)

1000 000
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0,0001
30 000

20 000

PoxpeHue HOBOM Hayku

OTBETUTD Ha BOIIPOCHI O (PU3NYECKIH ITPH-
PoJie KOCMIYECKUX OO'BEKTOB ObLIA IIPU3BA-
Ha acTpoduanka (6yKBUIBHO: «HayKa O TP~
POZie 3Be371») — MOJIOJAsA OTPACb APEBHEH
HAYKU aCTPOHOMUU, 3aPO/UBIIASICS BO BTO-
poti nonosune XIX 8. Bo MHOrom acrpodu-
3HKa OITIPATACH Ha JOCTUKCHHS COBPEMCH-
HOH el (PU3UKHU, OJHAKO, B OTIUYUE OT
(pM3UKOB, ACTPOHOMBI JIUIICHBI BO3MOKHO-
CTU CTaBUTH SKCIICPUMCHT, BXOAUTH B HE-
MOCPEACTBEHHBIN KOHTAKT C M3y4aeMBbIM
06BbekToM. OCHOBOH acTpOU3MKH, KaK
U TPAAUITMOHHON aCTPOHOMHU, OCTAJINCh
HabmogeHus, oxHako XIX Bek cymecTBeH-

R Connne

benble xapmuknu

10000 7000 6000 4000 3000

HO PacCIINPIJI BO3MOKHOCTD HAOTIOCHU,
BOOPYKUBITUCH IIPUHITUITHAIEHO HOBBIMU
METOAAMU. A JUISI MHTEPIIPETAIMH 3TUX Ha-
GJIOJICHUIT ACTPOMPUINKN 06paIaInch K
SKCIIEPUMEHTAIBHBIM JAHHBIM, ITOJYYECH-
HbIM (pusukamu. ITosgsiaeHmo u 6ypHOMY
Pa3BUTHIO aCTPOQPU3UKUA CIIOCOGCTBOBATIO
IIPUMEHCHHE B aCTPOHOMHU HOBBIX TEXHO-
JIOTHH, PACITHPSBIITNX BO3MOKHOCTH HAYKH,
JIO TOTO 6A3UPOBABIICICS NCKITIOUUTEIBHO
Ha BU3YIbHBIX HabmoeHuX. [Tox HoBbIMI
TEXHOJIOTUSIMUA UMEIOTCSA B BUIY MPEKIE
Bcero pororpadus U ClieKTPaIbHBIA aHATI3.
dororpacus 6sua n3odpereHa B 1839 r.,
1 aCTPOHOMBI Cpa3y K€ OICHIJIN €€ BO3-
MOKHOCTHU: VK€ B 1840 T. OBIITH MOJTYICHBI
JlareppOTHUITBI (TAK Ha3bIBAIH TEpBbIe (po-
torpacdun) Jlynsr, CosHIa, 3aTeM 3BE3]1.

—

Pasnooicerue nywa céema na cnexmp npu
npoxosicoeruu uepes npusmy

O yem pacckasan cBeT

O ToMm, 4TO JIyd cBETa, IPOXO/is Uepes3 Ipo-
3pavyHyIo IPU3MY, Pa3jIaraeTcsi Ha COCTaB-
HbIE IIBETA — CIIEKTP, YEJOBEUYECTBY CTAJIO
u3BecTHO enie Bo Bpemena Hrulorona. B na-
gase XIX B. 6BIT CKOHCTPYHPOBAH CIIEKT-
POCKOI — IPUGOP, B KOTOPOM IEPEL CTEK-
JITHHOHM NPU3MOI MapaJulebHO ee pedpy
ObLIA PaCIoOIOKEeHa y3Kas meab. Maydas
c nomompio cnekrpockona cset CoJHIA
1 3BE€3J], ACTPOHOMBI OOHAPYKIUJIH B UX
crnexkTpe TeMmHble JuHIU. OKa3ajloch, 4TO
9TO JIMHUM IOIIOIEHN JIydell pa3InyHbl-
MU razaMy Ux aTMocgep. YCTaHOBUB B XOJi€
MHOTOJIETHUX UCCJIELOBAHUN, KAKME JINHUK
COOTBETCTBYIOT KaKHM Ta3aM, aCTPOHOMBI
IOJTyYMJIA BO3MOKHOCTD yCTAHOBUTD, KAKOE
BEIECTBO IPUCYTCTBYET B TOM MM MHOMN
3B€3Jl€, UCXO/S U3 CIEKTPAIbHOIO aHaJI-
3a — M3yYCHMUS €€ CBETA, HE Mpuberas K He-



ITOCPEACTBEHHOMY KOHTAKTY C CAMUM O0'b-
exrom nayyenus! Tax, B 1862 r. B conneu-
HOM CIIEKTpE ObLTH OOHAPYKEHBI JUHUU
BOJIOPO/IA, a B 1868 r. — IMHNUY XUMUYECKO-
rO 3JeMEHTA, KOTOPBIN HAa3BAJIN I'eJINeM —
«COJTHEYHBIM» (OT TPEUECKOTO «T'eJIHOC» —
«COJTHIIE» ), U JIUIIb TOPAa3/io TO3/IHEE T'eTH
6BLI ITONTydYeH 1 Ha 3emie (Teneph-TO HaM
n3BeCTHO, uTO COJIHIIE COCTOUT U3 BOJIOPO-
Jla U TeJInst).

CnekTpanbHbIA aHanNn3

Hauas n3yJaTh ClICKTPHI 3BE3T, ACTPOHOMBI
TTO/ICJIVUIA UX Ha YEThIPE OCHOBHBIX KJIacca.
BBIICHUIOCH, KCTATH, YTO CTIEKTPBI MHOT'HX
3BE3JI UMEIOT CXOJCTBO cO crueKTpoM CorH-
I1a, TO €CTh HAIIE CBETHJIO — JOBOJBHO THU-
nuyHag 3se3na. A xorga B 1840-x rr. aB-
crpuiickuii ¢pusux K. Jommriep oTkpbL,
YTO YaCTOTA BOCIIPUHUMAEMBIX CBETOBBIX
U 3BYKOBBIX KOJIEOAHUI 3aBUCUT OT CKOPO-
CTH NPUOIMKEHUS WIN YAIEHHS X ICTOY-
HUKa, a ppanIy3ckrii pusmk A. Puso mpex-
JIOKWJT IICTIO/IL30BATD 3TO ABJIECHUE IS OII-
peleeHns JIy9eBhIX CKOPOCTel (CKOpo-
cTell 3Be3J 10 JIydy 3PEHHUsd), — CTAJIO0 BO3-
MOYXHBIM OIIPEAETIATH CKOPOCTD IPHUOIIMKE-
HUS K 3eMJIe FUIN YIQICHUS OT Hee pas3jind-
HBIX KOCMHYECKHX O0OBEKTOB. B ciryuae
pUOGIIKEHNS OO BEKTA €T0 CIICKTPAThHBIC

JIMHUY CMEIAIOTCA K (PHOJIeTOBOMY KOHITY
CIEKTPA, B CJydae ylaJeHus — K KpaCHOMY
koHiry. OKa3ajocCh, YTO CHEKTPAIbHBIA aHa-
JIN3 TTO3BOJISET OOHAPYKUBATL ABOMHLIE
3B€3/Ibl, HEPA3IUUUMBbIE BU3YaIbHO: IMHUN
CHEKTPA TAKOH 3BE3/bl HEOIIPOBEPKUMO
CBUJIETEIbCTBOBAIN O TOM, UTO IE€pPeE] acT-
POHOMaMH — He OJJHO CBETUJIO, A BE OJIN3-
xue 38e3/pl. C ImoMompio cueKTporpaduu
0Ka3aJ10Ch BO3MOKHBIM OIIPEAEIATH CKOPO-
CTU U IEPUO/IbI BpameHud mianet. OaHum
13 IMOHEPOB B IPUMEHEHUU CIIEKTPATbHO-
IO METO/a B aCTPOHOMUH CTaJla POCCUMCKas
IlynxoBckas o6cepBaTOpu.

36e30nvuil cnexmpockon

A B Havase XX B., Hcoab3ys goTorpadu-
YEeCKUI METOJI OIEHOK OJIECKA U I{BETA 3BE3L
U COITOCTABUB UX CBETUMOCTD CO CIIEKTPOM,
JatdyaHuH J. lepmmnpyHr u aMmepukaHery
I'. Paccen mpumwIn K BEIBOJY O CYIIIECTBOBA-
HUH 3aBICUMOCTH MEXAY IIBETOM, CBETH-
MOCTBIO U TEMIICPATYPOI 3BE3/I.

Aupexmop Ilyaxoscxoi
obcepsamopun

A. A. Benonomverxuil
Ovin 00HUM U3

nepevLx acmporomos,
NOAYUUCUUX
pomoepagduu
cnexmpos nebecrvix
CBEMUN C NOMOUBIO
cnexmpoepagos

Ilyaxosckaa
obcepsamopus,
nOCMPoeHHas

na Ilyixoscxux
evicomax nod Canxm-
Iemeptypaom 6 1839 e.
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Paavnoreneckonsbl

ITpo6iema HabmIOAEHUS HEOA U MHTEPIPETAIIUH ITOJIY-
YEHHBIX JI)AHHBIX — OJ[HA U3 APEBHEMUINNX B ACTPOHOMUM.
TeicaueneTuaMu HaOJIIOAEHUE OCTABAIOCH TOJIBKO BU3Y-
aJIbHBIM, OJTHAKO YK€ B aHTUYHOCTU BO3HUKJIU IIE€PBbIE
aCTPOHOMHYECKME NHCTPYMEHTDI, IOMOTaBIINE Yeso-
BEKY (pUKCHUpPOBATh NOJIOXKEHUE 3Be3] B HeGe. B XVII B.
C U300PETEHNEM TEJECKOIA ANANA30H MCCAETOBAHUI
pacmupuiIcs, a Hayka XX B. OTKpbLIa IepeJi McciejoBa-
TEJIAMM KOCMOCA NPUHIMIIMAIBHO HOBbIE TOPU30HTBHI.

Cospemennolit
paduomeneckon

Paduomenecconvt
cobuparom paduosonvt,
ucxodsuue om
HebeCHBLX Men.

Umobvt onpedesums
pasmepvl naaremot,
Yemanagausaom
HECKOAVKO
paduomeneckonos

Y10 BUAKUT yenoBek

PaboTa actpoHoMOB o n3yueHuio Beeen-
HOW IIPEICTABISAET COOOI JOBOJBHO CJIOXK-
HO€ 3aHATHE: BCe KOCMUYECKHE OOBEKTDI
PaCIIOJIOKEHBI HA OUYE€Hb U OYCHB OOIBITIX
paccroauusax ot 3emn. [loromy-To Te nin
HMHbIE HAGJIOaeMble KOCMUYECKIE SIBJIEHS
MOTYT OBITH MCTOJKOBAHBI ITO-PA3HOMY.
XoTd B 1ocaesHeE BpeMs IOSBUIACH BO3-
MOYKHOCTDb UCCJIE/IOBATDh, Hanpumep, Jlyny
HEIMOCPEICTBCHHO HA €€ MTOBEPXHOCTH 6J1a-
rojiapsi COBpEMEHHOII anmnaparype, HO Bce-
TAKU ACTPOHOMUS — HAyKa IUCTAaHIIMOHHAs,
U OCHOBHbIE UCTOYHHUKU, MOIOJHSIONHE
3HAHUS O KOCMUYECKUX JIAJISAX, — 9TO IPU-

XOJAIIFIE U3 CAMBIX IIyOMH BeenenHol m3-
ayaennsi. KocMoc mpoHM3aH caMbIMH pas-
JUYHBIMU U3JTyIECHUSMU U (PU3NIECKIMHI
ITOJISIMU: IIOTOKAMH 3JIEMEHTAPHBIX YaCTHII,
3JIEKTPOMArHUTHBIMY, MATHUTHBIMH U I'Pa-
BUTAIIMOHHBIMU ITOJISIMU U T. . Bce 311 BOJI-
HBI ¥ U3JIyIEHUS HECYT HaM CaMYIO pa3HOO0-
Pa3HyI0 HH(OPMAIUIO O (PU3NYECKUX ITPO-
Iieccax, MpOTEKAONIX Bo BeeseHHOI.

OpraHbl 4yBCTB YeJIOBEKA TAKOBBI, UTO HE
ITO3BOJITIOT BOCIIPUHUMATD BOJHBI (KpoMe
BUJUMOTO CBETA) U PUINIECKHUE IO,
IIpupoja mocTymmia Myapo, OrpauB JIio-
JIel OT BO3JEHCTBUSA Pa3JIMIHbIX HOCUTEICH
nHdopManuu (GOJBITMHCTBA BOJH U IO-
JIeiT), OKPY>KUB 3€MJTIO BO3/YITHOM 060104-
Kko#. OJiHaKO yuyeHbIe MOTYT pacuu@ppoBbI-
BATh MTOZOOHYIO NHPOPMAITHIO, UCTIOIb3YS
HEOOXOUMBIE JUIST 3TOH IETH allapaThl
1 MHCTPyMeHTRI. CHavasa MOSIBIJIACH pa-
JIMOACTPOHOMUS, 2 3aT€M KOCMUYECKHE all-
IapaThl, KOTOpBIE, HAXO/ACh 32 TpeieTaMU
IIJIOTHBIX CJIOEB 3€MHOI aTMOC(EPBI, CMOT-
JIV YIaBJIUBATh BOJHOBBIE CUTHAIBI U3 Ca-
MBIX OT/IQJICHHBIX yTOJIKOB BceseHHOM.

Y10 BOCNpUHMMAET Teneckon

C HOsIBJIEHUEM TEJIECKOIIOB UCCJIE 0BATENN
KOCMHYECKHUX IYOUH OGPEIH CITOCOGHOCTh
PA3/IMYATh MEJIKHUE JeTAIH OTAEIbHBIX 00'b-
€KTOB, PA3/IMYATh CIMBAIOIIUECS IS 00Pa-
30BaHUS ra3a MeJb4yailiue KOCMUYECKUE
gactunsl. Jaxe onrudeckuii npudop lamn-
Jess cobupan B 144 pasza 6osbIire CBETa, Y€M
YeJIOBEYECKUH IVIa3, 2 COBPEMEeHHbIE TeJle-
CKOIIBI COOUPAIOT CBET B MIJUIMOHBI pa3
GoJbie. JJuaMeTpsl 3epKaI 3TUX TEJIECKO-
[IOB HBIHE IIPEBBIIIAIOT 6 M, HO, BEPOSITHO,
B OyAylIeM OHU CTAHYT ele GOoJIbIIe, BeJb
BUXPEBBIE ABIKEHUS B ATMOC(pEpe UCKAXKA-
10T U300paXKEeHNE, BO3AEHCTBYS HA CBETO-
BbIE JIy4H, IPOXOJSIIIE CKBO3b aTMOC(]epYy,
[I03TOMY Pa3peIIaoNnast CHOCOOHOCT TeJIe-
CKOITOB HEU30EKHO OYAET YBEIMIHUBATHCS
3a CYeT pasMepOB.




OHAKO HEKOTOPBIE YYCHBIE ITPE/IIOIAraioT
U IPyroi CIioco0 pemeHns HposIeMbl: HC-
[IOJIB30BAHUE 3JIEKTPOHHO-BBIUUCIATEND-
HOH TEXHHUKU, KOTOPAs U TEIEPb yXKe MO-
JKET HE TOJBKO PErUCTPUPOBATH CUTHAJIBI,
[IPUHAMAeMbIe OITUYECKIMU IPUOOPAMH,
HO M CHHTe31poBaTh ux. M HakoHer, Hema-
JIbIE HAJIEK/IbI ACTPOHOMBI BO3/IAraloT U Ha
OpPOUTAIbHBIE TEJIECKOIIbI, pAGOTE KOTOPBIX
He GyZIeT MemaTh aTMOC(hepa, NCKAKAIOAS
n300paKeHNE, KPOME TOTO, 32 IPe/IeIaMu
IUIOTHBIX CJI0€B aTMOC(epbl CHIKACTCS
(poH cBeyeHM HOUHOTO HEbA (3TOT (haKTOP
TAK)KE 3ATPYAHSII TOUHOCTh HAOIIOACHUI
c 3ewnn).

Hzo6pasicerue paduoearaxmuxu 6 paduoduanasone

MosBneHue
M COBEepLUEeHCTBOBaHUEe
paauoTeneckona

3J1ech xKe ciaesyeT CKa3aThb U O pajuoTesie-
CKOIIaX, KOTOPBIE BO3HUKIIU GJ1arofaps pa-
JuoacTpoHOMHH. Paspemaromas croco6-
HOCTDb 9THUX JIByXaHT€HHBIX 1 MHOTOAHTEH-
HBIX IPUOOPOB MO CPABHEHUIO C ONTHYE-
CKMMU IOPa3jio BBIIIE U IPEBOCXOJUT €€
npumepso B 10 000 pa3. dnekTpomMarHut-
HbI€ HOCUTEJU KOCMUYECKOU nHpopma-
LIUH, KOPITYCKYJIsPHbIE U3Jy4eHUs, TOTOKA
YACTUI] — BCE 3TO MOYKET MHOTOE€ paCCKa-
3aTh O (PU3NUKE KOCMOCA, O KOCMUYECKUX
00'BEKTAX 1 KOCMUYECKUX nporeccax. Kax-
JIBII OT/EBHBIA HOCUTEJIb 3TOH MHQOp-
Malluy IOPOXKAAETCA ONpeeNeHHbIMU
(pusmueckuMu nporeccamu, MO3TOMy IOJIy-
yaeMmasi HaMH HH(OPMAIs BeCbMa Pa3HoO-
ob6pasna. Ecim npezncrasaars Beerennyio
B «ONITHYECKOM ACIIEKTE», TO OHA OYIET BBI-
IVISIeTh MHAYE, HESKEIIN «PalOBCeIeHHAs»
win BceseHnas B «pEHTI€HOBCKOM BHJIE».

B sToM cirydae cxoAcTBO Gy/ET IPUMEPHO
TAKHM Xe, KaK CXO/ICTBO MEKY PEHTTEHOB-
CKMM CHHUMKOM 4YeJOBEKA U €ro IBETHLIM
¢oTonoprpeTom.

Pagnoreneckomnbl MOSABUIUCH TOJBKO
B XX B.: B 1931 r. amepuxanckuii pusmk
Kapa fAnckuii, nccaeposasmmii paguono-
MEXH, BO3HUKAIOIVE BO BPEMS TPO3bI, He-
OXUJTAHHO OOHAPYXUJI PaANOU3TydCHUE
KOCMHYECKOTO ITPOUCXOXKACHUS, HAyIIEe
ot Mueunoro Ilyru na Boiane 14,6 M. Yike
gepes MIECTh JIET AMEPHUKAHITBI TOCTPOYIIN
IIEPBBII PAFIOTEIECKOII ISl ICCIIETOBAHUS
KOCMHYECKOTO PaUOU3ITyICHUS — peIiek-
TOp AMAMETPOM 9,5 M; € €ro IMOMOIIBIO OBLT
IIPOBEJICH P/ YCIEIHBIX 0630pOB Heba.

B nmpocreiimem Buzie pasrioTeI€CKOI COCTO-
UT U3 aHTEHHBI, IPUEMHIKA U PETUCTPHUPY-
Iomero ycrpoiicTsa. Paguorereckon Moxer
TOJBKO NMPUHUMATh CUTHAJIBI U3 KOCMOCA,
a paNoOJIOKATOP MOKET U3JIYUATh MOITHBIA
CUTHAJI ¥ IPUHUMATh OTPAKEHHOE OT KOC-
MUYECKOTo 00beKTa 3X0. HexoToprrie mn3-
BECTHBIC PaJUOTEICCKONBI SBISIOTCS TaK-
e pajguosiokaropamu, Hanpumep 305-met-
POBEIii Tesreckon B Apecn6o.

Hpunyun pabomo:
paduomenecxona:
waweobpasnas
anmenna npunumaen
paduosornvl u3 xocmoca
u nepedaem ux na
npuemmnoe yemporicmeso.
Paduocuena
3aNUCHLEAIOMC Na
MAZHUMOPONIYI0
NAEHKY U Nepedarmcs
Ha KoMnBIOmep 0As

obpabomxu 89

Camviii 604601
paduomeneckon
pacnonoicer 6 wame
NOMYXULE20 BYAKAN
6 Apecubo (ITyspmo-
Puxo)
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KocMmuueckue
pa3Benunku

Ceituac B npocTopax CoJHEYHOU CUCTEMbI HAXOAUTCS
60JIbIIIOE KOJUYECTBO aBTOMATUYECKUX CTAHITUHA. IDTU
KOCMUYECKHE Pa3BeIUNKU 3eMJISTH UCCIEAYIOT IUTAHETHI,
UX CIYTHUKU, MEKIUIAHETHOE IIPOCTPAHCTBO U IIEPea-
I0T Ha 3eMJII0O OTPOMHBIN 00bEM YHUKAIBHON MHQOP-
MaIli¥, KOTOPYIO HUKAKUM JPYTUM IyTEM IIOJIY4YUTh
HEBO3MOXXHO. YHUKIBbHYIO NH()OPMALUIO IIEPEJAIOT HA

3eMio u Op6I/IT2UII)HI)I€ TEJIECKOIIBI.

MoneT K ApyrMm naaHeTam

Hauano xocMuveckoil ape B aCTPOHOMUH
MOJIOKHJI TTOJIET PYCCKOTO KOCMOHABTA
IO. A. Tarapuna 12 anpens 1961 r., a nep-
BBIM HEGECHBIM TEJIOM, K KOTOPOMY OTITpa-
BIUIMCh KOCMUYECKHE KOpPAGIu ¢ 3eMiIu,
crana Jlyna. B 1969 r. na nosepxHocTb Ha-
IIETO CIyTHUKA OITYCTHJICS aMePUKAHCKIIA
KOCMUYECKHI KOpabJIb ¢ TPEMs aCTPOHAB-
TaMu Ha 60pTy. B naspHeimem ot oTIpas-
ku mojeit na Jlyny CIIIA orkasanuch us-3a
JOPOTOBHU3HBI 3TOTO IIpoekTa. Poccuiickas
nporpamma ucciaepoBanusa JlyHer usHa-
YJIBHO ObLIAa OCHOBAHA HA MCITOJIb30BAHUU
6eCITMIOTHBIX KOCMIYECKHUX AIIIAPATOB.

Kocmuueckne pazpeauku ¢ 3eMIn UCce-
AyIoT U naHeTbl COTHEYHON CHCTEMBI.
IIpapja, KOCMOHABTBI B 3THX HCCJIEIOBAHU-
SX TTIOKA HE YYACTBYIOT: K TUIAHETAM JICTST
ABTOMATUYECKHE MEXIUIAHETHbIE CTAHITUU
(AMC). Cepus poccuiickux cTaHImil «Be-
Hepa» B 1960-1970 Ir. riccrefoBaIa BTOPYIO

«/Iynoxo0-2»,
BHINOAHAL NpoZhammy
uccnedosanuil,
3a 5 mecayes
npoexan

no Jyne 37 xm

wranety CosnHeunoit cucremst. B 1975 1. co
CITyCKaeMBIX AIIIapaToB CTAHIMI «Benepa-9»
u «Benepa-10» BepBbIe GBUIH ITOJYYCHBI
ITAHOPAaMHBIE H300PAKEHUS TTOBEPXHOCTU
maneTsl. B 1985 1. crryckaeMble anmaparsl
poccuiickux cTaHnuii «Bera» ncciaerosanim
aTMocdepy IUTAHETHI, 2 3aTEM OIyCTIJINChH
Ha ee MOBEPXHOCTb. Mapc mcciaenoBanu
poccuiickue AMC «Mapc» 1 amepukas-
ckue «Mapunep» u «Bukunr». «Bukunr-1»
u «Bukunr-2» B mosne 1976 r. coBepumin
MSATKYIO ITOCafIKy Ha Mapc. BasB mpo6eI rpyH-
Ta, «BUKMHTHI» He OGHAPYKUIN OpraHUYe-
CKUX coeqnaenuil. McciienoBanus BHENTHIIX
wiageT COTHEYHON CUCTEMbI ObLIM HadyaThbl

Amepuxancxas AMC
«lanuneit»

B 1972 1. 3amIyCKOM aMEPHKAHCKOM MEXKILIA-
HeTHOU craniu «[ Tnonep-10». Onnposeren
Ha paccroanun 131 000 kM ot IOnurepa
u nepejai Ha 3emmio 80 CHUMKOB ILJTAaHETDI,
a B uioHe 1983 . Bpimen 3a npejiesinl CotHey-
HOIT cucTeMbl. CBSI3b ¢ HIM ObUIa ITOTEPSTHA
B cenTsa0pe 2000 roxa. «[Inmonep-11», mpose-
tepmuit Mumo IOnmurepa u Carypha, noku-
Hy rpejensl ComHeynoi cucremnl B 1993 .
B 1977 r. k BHEIIHNM IUIAaHETAM OTIIPABH-
auch amepukanckue AMC «Bosapxep-1»
u «Bosywkep-2». «Bosypxep-1» b mapra 1979
IIpOIIes HA MUHUMATBHOM PACCTOSTHUU OT
IOnurepa — 278 000 xMm, repe/iaj Ha 3eMIIo
GOJTBIIIOE KOJMUECTBO IIBETHBIX (hOTOrpadmiz



IOmmrepa u ero cniyrunkos. Ha cryrHuke
Ho 61111 0GHAPYKEHBI ICHCTBYIOIINE BYJIKa-
HblL «Bosmkep-2» B 1979 . mposteren 0koio
IOmrepa na paccrosunu 650 000 km. ITourn
Yepes BOCEMb JIET ITOCJIE 3aITyCKa OH ITPUOJIH-
3WICA K YpaHy, o6Hapykm1 10 HOBBIX ero
CIYyTHUKOB | MOJTYYIIT (poTorpadun msaru
yxe u3BecTHbIX. [loTom «Bosmkep-2» Ha-
npasuics k Henryny u 24 asrycra 1989 r.
IIPOJIETEI MUMO HETO HA PACCTOSTHIUY MEHEE
5000 xm! ITepenaromasn 1 HayyHas anmapa-
Typa npojosskana paborars. Ceityac o6a
arrapaTa JETAT IIe-TO CPEAN 3BE3].

Xabbroscxuii menecxon

18 oxTsa6pst 1989 1. craproBara AMC «lann-
neii». Ilpumepno uepes Tpu mecana «lanmm-
JIeii» COBEPIHINJI NMEPBBI 06eT BeHepsr,
YBEJIUYHUI CKOPOCTh B TPAaBUTAIIMOHHOM
MoJI€ IUTAHETHI, 3aTEM B XO/I€ IT0JIETA IO Te-
JIMOIICHTPUUIECKOH OpOUTE JIBAXK/IBI BEPHYJI-
cs1 K 3eMJIe U elIIe YBeJIIMI CKopocTs. IToc-
Jie 3Toro oH oTipasuics k lOnmurepy u cran
€ro MCKYCCTBEHHBIM CHYTHUKOM. Jlo cux
IIOP CTAHITUA pabOTACT HA OPOUTE, TIEPEa-
Bas Ha 3eMJTIO IIBETHBIE (poTOrpacduu ra-
HETBI U €€ CHYTHUKOB M JAPYIyI0 HAYIHYIO
uHdopManuo.

Kocmuuyeckue obcepBaTopumn

Jl1st Toro uTO6H!I NCccae0BaTh BeeseHnyo,
HE 00513aTEIBHO JIETETh K IPYTHIM IUIAHETAM,
JIOCTaTOYHO YCTPOUTH OGCEPBATOPHIO HA
OKOJI03eMHOIT opouTe. 24 anpensa 1990 r.
OBLT 3amyIIcH B OPOUTAIBHBIN TOJET KOC-
MUYECKUU TEJIECKOII UMEHU DiBrHA Xao0J1a

(ero emne Ha3pIBAIOT XaO6JIOBCKUM TEJIECKO-
ITOM FUIU ITPOCTO «Xa06I0M» ) — YHUKATBHAS
KOCMMYECKasi 06CEPBATOPHSA C TEIECKOIIOM-
pedexTopom juameTpoMm 2,4 M.

«Xab66.1» UIET KPYITHBbIE 0OBEKTHI — CBEPX-
HOBBIE, IAJIeKNE TAJIAKTHKY, KBa3apsl. bia-
rojiapsi CHUMKaM, IIEPETAHHBIM «Xab610M»
Ha 3eMJII0, U3MEHITUCDH MTPEACTaBICHUS
O CTPOEHUM U 3BOTIONNN BeesreHHoM, 6p11H
OOHAPYKEHBI paHee HEM3BECTHBIE TATTAKTH-
K1, 3B€3/bl, Iu1aHeThl. PoTorpadun «Xas6-
6J1a» JIOCTYITHBI HE TOJTBKO aMEPHUKAHCKIM
aCTPOHOMAM, HO U BCEM >KUTEISIM 3EMIIH.
BsI MoxxeTe HaliTu ero cHUMKH B FIHTEpHe-
Te Ha caiite http://hubblesite.org. Tere-
CKOTI JIOJDKEH OBLT BEIPabOTaTh CBOI pecypc
B 2005 T, 0ZIHAKO OH B COCTOSTHUM PabOTATh
U1 JIOJIBIIIE T OCTAHETCS Ha OpouTe, 110 Kpaii-
Hell Mepe, 10 2007 .

Cmoabvt — 2azonwviiessie
06RaAKa 8 MYMAHHOCU
Opexn (co3gesdue

3mes), cnumox cleran

¢ Xabbrosckoeo
meneckona

2 noabpa 1995 e.
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Kocmumeckas
obcepsamopus,
«HYandpa» naseana
6 UECL U3BECTIHO20
amepuranckoeo
Pusuxa, raypeama
Hobenescroi npemuu
Cybpaxmanvana
Yanopacexapa
(1910-1995),
uccredosasuiezo
cmpoenue 36e30

U QOUHAMUKY 36€30HBLX
cucmem

«YaHppa»

Eme ogHNM pasBeJINKOM, COOHPAIOIIIM
JUISl YeJI0BeUeCcTBa CBegeHus o Beerennoii,
CTaJIa BBIBEJICHHAS HA OKOJO3EMHYIO OpOU-
Ty aMepHKaHCKast oocepBaTopus «Hauzapar.
Ha o6cepBaTopun yCTaHOBJIEH PEHTTCHOB-
CKHII TeJecKon co cuekTpomerpamu. Ilo
YYBCTBUTEJIBHOCTH W PAa3peNIaionieil CIo-
COOHOCTU OHU 3HAYUTEJIBHO IMPEBOCXOJAT
BCE IPEANICCTBYIOMIE HHCTPYMEHTHI. Op-
6uTarbHAsA Ta60PATOPUS, 3ANYIICHHAST
23 mons 1999 1., emme B nepuoj; HAYAILHOTO
TECTUPOBAHUS ¥ KATUOPOBKH CTAJIA 1ABATh
BAXHBIE HAyYHBIC PE3y/IbTaThl. bpurn mpo-
BEJICHBI HAOTIOICHIS OCTATKA CBEPXHOBOM
Kaccuomnes A, o6HapyKeHa OCTaBINAsACS OT

B3pbIBA HEUTPOHHAs 3BE3JId, KOTOPYIO pa-
Hee HAWTHU He yjpaBanock. [loryueno pent-
T€HOBCKOC M300pPAKEHUE CTPYH U3 AApa
JIAJICKOTO KBa3apa 1 M300paKeHUE ropsiaeit
KOPOHBI OJIHOU 13 3Be3]. PenTrenosckas
06cepBaTOPUS N3yJaeT HEHTPOHHBIC 3BE3-
Jibl, YepPHDbIE JBIPbI, TEMHYIO MaTEpPHIO.
CoBmecTHBIA nIpoekT «Hauaper» u Xaob-
6JIOBCKOTO TeJiecKoma ucciueayer gpopMmu-
PpOBaHME 1 3BOJIIOLMUIO FAIAKTUK. « Hanapa»
y’Ke TIOMOIJIa ACTPOHOMAM CJIeJIaTh OTKPBI-
THUSI MUPOBOTO 3HaueHus. JlaibHeimme Ha-
OJII0JIEHUST 1aJTyT MHOKECTBO UHTEPECHBIX
PE3Y/IBTATOB, HEKOTOPbIE M3 HUX, BO3MOK-
HO, U3MEHAT HaIlU IpejcTaBaenus o Bee-
JIEHHOM.



HABJIIOAEHUE
SBE3HOIO HEBA
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Ha6moxenune 38e3xH0r0 HebGa

Xon HaGnoaeHUn

Tenepb, korja Bbl y3HAIU UCTOPUIO U3YYEHUS CO3BE3-
AU, CTOUT OKUHYThb B3IVISIIOM Hallle 3B€3JHO€ HEOO
U IIOOJIMKE TO3HAKOMUTBCSI ¢ HUMU. C 4ero jke HaM Ha-
yaTh? KoHeuHo, criepBa HY;)KHO COPUEHTHUPOBATHCS:
HATU KaKoe-HUOYb 3aMETHOE MECTO, A IIOTOM, CBEPSI-
SCh C OIIUCAHUAMU, 00CJIEJOBATH €TO OKPECTHOCTH.

Acmporomot-
npogeccuonarvt
nabnodam 36e30v.

8 MOULHDLE MEALCKONVL

obcepsamopun

Bokpyr bonbwoint Measeguubl

Hamum opueHTHPOM, Kak 3TO IPUHATO
00bIUHO, cTaHeT bosbmasa Measeauna. Mol
HAYHEM C TOTO, 9TO OY/IeM IIPOBOJIUTH YEPE3
€€ 3Be3/Ibl BOOOPaskaeMbI€ JIMTHUHU — JIOPOK-
ku Juis B3IgAa. I[lo HuMm cranem nepeno-
CUTHCS HA COCETHUE CO3BE3/[UsI, OCBAUBATH
1UX, HAMEYaTh HOBBIC IIyTU U JBUTATHCS
jgainpire. OnuiieM TOJbKO OCHOBHBIE CO-
3Be3/us. Pazo6paBmrich B HUX, BBI 6€3 TPY-
Jla HalijleTe 110 KapTaM MEHEe 3aMeTHbIE,
JIeXKAIHIE OKOJIO TeX, KOTOPBIE OIMCAHBI.
Creppa Ka)keTcs, 4YTO HET BO3MOKHOCTHU
pasobpaThCcs B 3BE3THOM Xaoce, TeM bosree
9TO HeGeCHas KapTUHA XOTh U MEJJICHHO,
HO 3aMETHO MEHSIETCSI — U B TEYEHUE HOYM,
U B 3aBUCUMOCTHU OT ce30Ha. K cuacTbio Juist
HAaC, MEHSIeTCsI He OHa caMa — TOJIbKO ee Mo-
JIOKEHME 110 OTHOIIEHUIO K HAGII0AATEIO:
3B€3/Ibl BCET/[A COXPAHAIOT CBOU MECTa OT-
HOCUTELHO JIPYT JIpyTa.

Bpawenue neba na nonwoce (ciesa) u wa sxeamope

(cnpasa)
HouHble cBeTUNa

B HounOM HebGe BUHBI HE TOJILKO 3BE3JbI,
HO ¥ IUIAHETBI, MHOTJA UCKYCCTBEHHBIC
CIyTHUKU 3eMJIM, KOMETBI, MeTeopsl. I1ra-
HETBI HE CMOTYT ITOMEMIATh HAGIIO[CHUIO
3Be3]: Benepa cpasy 6pocaercs B rrasa —
OHa ITOSABJIACTCS B JIy9aX BEUEPHEH NI yT-
penneii 3apu; IOnuTep Toxke BhIIEAAETCA
CBOEH SIPKOCTDHIO; a BOT Mapc Ha nepBbIX
IIOpPaxX MOKET CMYTUTh HAOIIOAATENS: OH
3aMETHO MEHsAEeT SPKOCTb — PaCI{BETAET
B IICPUOJIbI TPOTUBOCTOSTHUH U GJI€THEET
IIpY BUAUMOM TpuoImkeHnn K CourHILy.

Eme B BeuepHeM Hebe MOKHO YBUJIETD 6OP-
TOBBIE OTHU CAaMOJIETOB, 6JIECK HICKYCCTBEH-
HBIX clTyTHUKOB. Ho 11 camosteTs!, u cryTHI-

Cusnue ponapeit u Opy2ux UCMoUHUK08 CEEMA HOUBIO

6 20pode meuaem HasAI0OaMms 3G 36e30HbIM HEOOM

KM JIBIDKYTCSI B HEOE JJOCTAaTOYHO OBICTPO,
U 3TO 3aMeTHO i1t r1a3. CIyTHUKN MHOTAA
MEHSIOT IPKOCTDb WU JJaKe MUTAIOT — 3TO
3HAYMUT, YTO KOCMUYECKUH anmapar nuin
0OJIOMOK JIETHT, KyBBIPKASICh.

Ha 3Be3j1pl HHOT/IA TOXOKU U AIPKHE KOMe-
Tbl. HO HeuacTble OsIBI€eHUSI TAKX KOMET
OOBITHO HE IMPOXOJSAT MUMO I'a3eT U TeJse-
HoBocTel. KomeTsl, Korja CTaHOBSITCS BUJI-
HbI HEBOOPYKEHHBIM IJ1a30M, JIBUKYTCSA



Cpeau 3Be3][ Ha HECKOJIBKO I'PafyCOB B CyT-
Ku. EcTb elne «1magaonue 3Be3/[bl» — MeTe-
opsI 1 60aunbl. Ilpoueprus B HeGe cBeTS-
IIYIOCSA YEPTOUYKY, OHU CPA3y MCUE3AIOT.

He6o0 ot nonioca ao akeaTopa

Brn 3Be3HOrO HEGA U €TO JBIDKEHUE HA Pa3-
HBIX IIMUPOTAX UMEIOT CBOM ocobeHHocTr. Ha
SKBaTOpE 002 Iooca Heba KacaloTCsl TOpH-
30HTA, ¥ HeOO KPYKUTCS TaK, CJIOBHO KATUTCS
€ BOCTOKA Ha a1, Tam 3a /iBe HOUN, pasHecen-
HBIE Ha ITOJIT0/[a, MOKHO YBHJIETH BCE HEDO.

C 11oJ10coB, HA060POT, BUTHO TOJIBKO OJTHO
nonymapue He6a. M B TeMHYIO MTOISpPHYIO
HOYb BCE €T0 CO3BE3MA MOYKHO HAOIIO[ATh
Cpasy — 3TO OTTOTO, YTO HEOO TaM JBUKET-
s BJIOJIb TOPU30HTA. Y HAC, B CPEJIHUX MIU-
poTax, BUAHO GOJBINE CO3BE3MI, YEM HA
OJIIOCE, XOTSI MHOTUE I0KHbIE CO3BE3/IUS

COBCEM MJIU ITIOYTU HE BUJIHDBI.
Eciu Ha6JIIO,I[aTb HebO B OJHOM M TOM K€
MECCTE B OJTHO 1 TO JK€ BpEMsA CyTOK, TO OHO

KaK/yI0O Y€TBEPTh I'ojia OYAET BBINIAJCTD
no-csoemy. Cospesjpus IOxuoro nmomnyma-
pus (Te, KOTOPBIE MOXKHO HaOJIIOAATH HA
Hamel mupote) OyAyT BUIHBI HE BCETAA,
a CEBEPHBIE CO3BE3/IUs B TEUEHME TOJA 110~
MEHSIIOT CBOE ITOJIOKEHE Ha HeDeE.

MecTo a1 HAGMOAEHUS HYXXHO BBIOPATH
IoJjiablie oT (poHapel U B3SATh C COOOM
KapMaHHBIN (DOHAPUK M KHUTY CO CX€MaMu
JUISL CIIPABOK.

. r

SHUMKNONEQWA OKPYXAOUIErD MUPA

AcTpoHOMBI-NOOUTENUN

Habmonenne 3Be3HOrO HEGA — YB-
JlekaTeIbHeNIIee 3aHATHE: BBl CMO-
JKeTe NpUOIN3UThCA K TaliHaM Bee-
JIEHHOH u 6onbine y3HaTh 0 Co-
HEYHOM CUCTeMe, O 3Be3/1aX, 0 Oes-
JIOHHBIX IIIyOMHAX KocMoca. A ca-
MoOe€ 3aMedaTeIbHOE IIPU 3TOM TO,
9TO BO BpPEMsI TAKIX HAOIIOICHIIA
MO>KHO HE TOJBKO PACHIIPHUTH CBOI
KPyrosop, HO U C/IeJaTh HACTOSAIIECE
Hay4JHOe OTKpbITHE. Beab npodeccu-
OHAJIBHBIX ACTPOHOMOB Ha HaIIEit
IJIAaHETE HEe TAaK-TO MHOTO — BCETO
oxosno 10 000 uenosek, u gepxkaThb
0]l KOHTPOJIEM KaKIYIO CEKYH/TY KaXK-
JIBIH YIACTOK 3BE3JHOTO HebGa OHU
IPOCTO (PU3NYECKH HE B COCTOSTHUU.
Tax 4TO JOBOJABHO MHOI'O IIEHHBIX HAOIIO-
JICHUI B HACTOSIIIEE BPEMsI OCYIECTBISACTCS
MHOTOTBICTIYHOH apMHUEl JI0OUTEIEH acT-
POHOMUHU, OCOGEHHO 3TO KACAETCS OTKPBI-
TUSI KOMET.

IIpu nabnrodenusx eam
nomozym pasiuunsie
KHULU 0 36€301H0M 1ebe
U acmponomurecKue
CNpasouHuru

Ha wucmom nounom
Hebe MOJNCHO YBUOemd
Jlyny, 36e300L, ecau
nogesem — Komemy.
LHpucmompesuiucy,
MOIICHO 3aMeMUMD
Mepyarouwyio senmy
Maneunozo Ilymu

s nounwix
Haba00enutl
HeOOX0OUMO
0demuvca nomeniee
U 63Mb ¢ 000U He
MOAYKO OUHOKAD,
HO U PoHapUx,
umobvL yoooHee
ObL10 3a2A806L8aM
6 KHUNCKU
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rn a B H bl e c o 3 B e 3 p‘ " ﬂ WUJIET CIIMHA UCITOJIMHCKOTO 3BEPsI, HAMEUEeH-

Has mapoii 6;1e HbIX 3Be3. Hinke koBma,
IOYTH Ha IIEPeCeUYEeHU N JIUHUM, IIPOBEJIEH-
y Ce B e p H O ro n On I'O c a HBIX BJIOJIb €70 CTEHOK, TOPUT APKasi 3BE3/1A,
OT KOTOPOM pacxoaaTcs 3aHue janbl. ITox

HEW BUJIHBI JB€ I'PYIIIBI 3BE3J, OTMEYaIO-
CCBCprIC OKOJIOHOJIHPHI)IC CO3BE€311dA B HAIITMX IHI/IpO'

muX uX cTyrnHu. OHU OTCTOAT OT KOBINA HA
TaX HUKOTJIa HE 3aXO/JAT 3d TOPU3OHT. Onn paciosara-

paccrosinie, TPUMEPHO B YETBIPE pa3a Ipe-

I0TCA BOKPYT HOJIHpHOI;JI 3B€3bl — TO BbIIIE€ HEE, TO BBIIIAION[EE €0 BBICOTY. Opnna nepeanaa

HIMKE, B 3aBUCUMOCTH OT C€30HA 1 BDEMEHU Ha6IIIOI[€- Jlara HaMe4yeHa NETIOYKON 3BE3, WYX
OT 3BE3JIbl HA I'PYIU ITapaUIeJIbHO Kpaio

MOPJBL.

uui. Haiing na ueGe boabmyo Measeauny, nosepuure
MIPUBEIEHHYIO Ha 3TON CTPAHUIIE KAPTY TAK, YTOOBI €€
KOBIII PACIIOJIOKIUJICS AHAIOTUYHO, U BbI 0€3 TPYAA OTbI-
IeTe OCTAJIbHBIE CO3BE3IUsI.

MeaBepuubl u [lpakoH

Camoe 3aMeTHOE OKOJIOIOJISIPHOE CO3BE3-
nue — BOJIBIIIAA MEJIBE/IVIIIA. Bcem
MU3BECTHDBIN KOBII U3 CEMU SIPKUX 3BE3]| —
BCEro JIMIIb YacTh co3pe3aud. B Ipenun
KOBIII Ha3bIBau erie Bozom i Kosiecuu-
nen. JledcTBUTeNbHO, pydKa KOBIIA HAIIO-
MUHAET JIBIIUIO, a CaM OH — 1oBo3Ky. Ho
yaie ApeBHUE BUJIEIU B 9TOM CO3BE3/ 1N
3Beps. Pyuka xoBma 6br1a
€ro XBOCTOM, a JINHUSA, U]y~
masi BIPaBoO OT HavaIa pyy-
KU BJIOJIb BEPXHETO Kpasd
KOBIIIA, BEJIA UEPE3 «3BE3/TY
Ha rpyan» K HEIPKOU 3BE3-
Jie «<Ha KOHIIE MOP/bI».

Ecyin MmbIceHHO IpOBECTH JIU-
HUIO OT HMKHETO JIEBOT'O yIIa
KOBIIA Y€PE3 BEPXHUU IPaBBIA
YrOJI 1 HPOJIOJIKUTD €€ JlaJIbIIle,
OHa IIPUBEJIET K ITApE 3BE3/]], OTME-
YAIOLUX BEPX I'OJIOBBI U TO JIU YXO,
To s m1a3 Measeunnt. Ot Bepxa ro-
JIOBBI K KOPHIO XBOCTA (HAYAITY PYYKH )

' JKupad ]

Cossesdus Cesepriozo
NOAYWApUs,
pacnonoscervie soxpye
Ceseprozo nomoca:
boavwas u Manas,
Meodseduywt, Jpaxon,
Kaccuonea, Lege,
HKupap, Torwvwue Icv

Tolrune ITcer



MAJIYIO MEJABEJMILY natitu ser-
KO. /IJ1s 5TOT0 HY>KHO MBICJICHHO ITPO-
JUTATH JIUHUIO TIEpEJHEH CTEHKHU
koBia boabmoit Measeaunbl.
ITepBas BCcTpeUHAs 3BE3/1a OKa-

skercsa IonspHoii — Toi camoi,

KOTOpast yKpaIaeT KOHIHK XBOC-

Ta Manonn Measenunnl. Camo
3TO CO3BE3AME UMEET BUJI KOBIIIHU-
Ka M3 HEAPKHUX 3BE3J, KOTOpbIE
naxe Iltonemeit He mbITaeTcs

NPeACTaBUThL MeJBeskoHKoM. He

paccTpanmBaiTeCh, €CTU BaM HE

VZIACTCSI OOHAPYKUTD BCE CEMb 3BE3]T
KoBIuka Maioit Measeauibl: I 3TO-
ro Tpe6GyeTcsl He TOTbKO XOpOIIee 3peHre
1 6e3061a9HAsT HOYb, HO ¥ OTCYTCTBHE IO~
6JIM30CTU UCTOYHUKOB CBETA.

JPAKOH — juimaHas nenoyka 3Be3 1, KOTo-
pas IpOTSHYIaCh MEKAY AByMs MenBeanma-
mu. TosoBa uygmoBuUIa — HENPaBIIBHBIN
YETBIPEXYTOJBHUK — JICKUT HA IPOJOILKE-
HHUU «BHU3» Kpasf CTEHKH KoBIma Masoi
Mensenuiibl, K KOTOPOMY KPEITUTCS PYydKa.
B HOUYHOM HEGe KpoMe /lpakoHa ecTh erme
HECKOJIBKO JUIMHHBIX 3BE3IHBIX I[EI0OYEK —
aT0 xBOoCcT CKOPIUOHA, CTPYA BOJBI Bomo-
nes, dpunad (Peka), [unpa, 3mes 3meenoc-
ma. OZHAaKO BCe 3BE3/Ibl, COCTABJISIONNE, HA
HAII B3IV, IIETIOYKH, Pa30pOCaHBI 11O TIy-
OGUHE 1 HUKAK He CBSI3aHBI MEXJy COOOI.

Kaccuones, ee cynpyr
n gpyrue cossesgus

KACCHOIIEIO, xapakTepHyIOo 3BE3/[HyIO
urypy, moxosxyro Ha aM61eMy MeTpO —M —
i TaTuHCKoe W, MOYKHO HAalTH, IIPOJUINB
JIMHUIO, UAYIIyIo oT bosbiroit Measeurbt
3a [Tonapnyio 3se3ny. Kaccmones nesxxur ot
ITosnapHOI Ha TOM K€ PACCTOSHHUH, UTO
u Mejsenuna. B aToii gpurype B ipeBHOCTH
BUJIEJIA CUJISITYIO HA TPOHE Iapully dduo-
¥, MaTh AHAPOMENBI, cynpyry naps lle-
desa. Cpennsas 3Beaga M o6o3HaUaNa JI0O-
KOTb I[APUIIBI MUIN HAYaJIO ITOJJOKOTHUKA
Kpecya. 3Be3/1a Jaiblie U CJIeBa, €CJIA CMOT-
pets ot Ionapnoii, — mievo. Ciaegyomuii
KOHeI[ OYKBBI TIOKa3bIBAJI CITMHKY KpecJa.
JloBOJILHO fIpKast 3Be3/1a BHINIE IIeYa 060-
3HAYaJIa roJOBY ITAPHIIB.

Cossesoue JJpaxon.
Pucynox us amaaca
36301020 Heba

H. bauepa

Psanom c Kaccuoneeit pacnosnoxeHno co-
3Bezjue ee cynpyra HEDES. Jlunusa, mbic-
JIEHHO IIPOBEJIEHHAs OT 3BE€3Jbl Ha TPyAU
Kaccuonen yepes crimHKy TpoHa, IPUBO-
JIUT K JIOBOJIbHO SIDKOM 3Be3Jle Ha €ro Io-
sioBe. Jlajbie BJIEBO I10 JIyre pacioJioxKe-
HbI TpU sipkue 38e3/nl. [lepsas ormeuaer
JIOKOTB, BTOpas — NpaBblil Kpail nosca,
a TPeTbsl — CTYIHIO JIEBOI HOTU. 3aMeTHas
3B€3/1a BO3JIE TOJIOBLI — HaBEPIINE [TapCKO-

ro CKumeTpa.

.,

Coseesdue
Kaccuones.
Dpazmernm zpasiopvl
U3 AMAACA 366301020
neba A. 1esenus.

OKOJIO TTOJII0CA €CTh €IIe CO3BE3UsI, KOTO-
PBIX HE BUJHO, TIOTOMY YTO B HUX HET SIPKUX
3Be3/] (B APEBHOCTH 3TUX CO3BE3JUI U HE
ObLIO0). DTO HAXOMSIIHUECS IO XBOCTOM
boapmoit Measegunnr lonuue Ilcor, BBe-
nennble lesenuem, u JKupad, xoroporo
npuses Ha He6o eme 1. ITranmuyc, 9To6n!
3aITOTHUTH OTPOMHBIN TPEYTrOJTbHUK 6€3-
3BE3JJHOTO HeGa MexAy Mopaoi bosbmoi
Mensenunn u Kaccuoneeii.

Cozgesdue 2Kupagp.
Pacxpawennaa
epasropa us amaaca
36301020 Heba

A. Iesenusn. Bnepevie
cozsesoue 2Kupag
NOABUAOCH Ha 2A00Yce
I1. ITanyuyca 6 1598 .
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UHTepecHble 3Be3abl u gpyrue
00bEKTbI

B BOJIBILION MEJIBEJIULIE Bb1e1sieTcst
GesbiM 11BeTOM 3Be3zia benerna (3ra bosb-
o MeiBe b)) — OCTIEHASA IPKas 3BE3-
Ja pydku xosma. ITosHoe HazBaHME 3TOM
3BE3JIbI IIEPEBOJUTCSA C ApabCKOTro Kak
«IIPEJJBOIUTENb JOUYepei MOoTpebaNTbHBIX
HOCWIOK>. /€10 B TOM, 4TO apabbl CYUTAIH

CeMb 3Be3/[ KOBIIA U300 paKeHNEM IIOXOPOH-
HO IIPOIIECCHUU C ITOTPeGATLHBIMI HOCHUIIKA-
MU U IUIAKAILIIUIAMU. ITO OEJIbIA TUMraHT —
OJIHA M3 CaMBIX TOPSIYUX 3Be3]], aTMocdepa
KoTOpoI packaneHna jo 18 000 K.

IIpennocnennss 3Be3/a pydKky KOBIIA (13€-
Ta) HOCUT apabckoe nMs Mumap («koHb»).
OueHb 6JIM3KO HAJI Heil €CTh HesipKast 3BE3-
Jouka AJBKOP («BCATHHUK»). YIIOBOE pac-
CTOSIHHE MEX]y 3Be3/[aMH 3TOU Iaphl CO-
CTaBJIAET BCETO 12 MUHYT, U 11O JIBYyM 3TUM
CBETHJIAM MOKHO IIPOBEPSITH OCTPOTY 3pe-
Hus: 6e3 6unokas Kons u Becaguuka o or-
AEJIBHOCTH PA3JUYAIOT TOJBKO 30PKUE

Camvie sprue 36e3000
boavwon Medseduywt
obpasyiom 6 nebe 1e2Ko
Haxooumy0 guzypy
KosuUa

Crnupanvnas
eanaxmuxa M101.
Bud 6 menecxon

boavwas Medseouya.
Pucynox us cmapunnozo
3630020 amaaca

JIIO. 3BE3/TBI STOI IMaphl JOCTATOYHO GJIN3-
KH MEK/y COO0M (pacCTOSTHIE MEX/y HUMU
Bceros 17 000 pas 6oJIbIIe, 9eM MEXy 3eM-
sert u ConHIleM) U, BO3MOXKHO, Jake 00-
paIaioTcsa BOKPYT OOIIETO IEHTPA MACC
C IEPUOJOM B HECKOJBKO MHJJIHOHOB
aeT. Ho u cam Munap cocrout us Tpex
3Be3s —Au Bu C. [[Be nepsobie oopamaior-
ca ¢ nepuojgom oxosno 20 000 net, xkpome
TOTO, BOKPYr Munapa A KpyXuTcsa 0113~
KHI CIlyTHUK, COBEpIIAsl IOJHBIA 060pOT
Bcero 3a 20 cyTok!

Oxousio Munapa BujiHa CIIpasIbHAS TaTaK-
tuka M101, moxo:xas na Hamy. Ha camom
JieJie OHA PACIIOI0KEHA TOPA3/0 JAIBIIE OT
Hac, uyeM j3eTa bobimoit Measeannsr: pac-
CTOSIHUE JIO HEE OKOJIO 8 MJIH. CBETOBBIX JIET.
CrouT pacckasaThb O CUCTEME 0603HAYCHUS
TYMaHHOCTEI: MHOTHE U3 3TUX OOBEKTOB

00603HAYAIOTCSI HOMEPOM, TIepesi KOTOPBIM
HaxoanuTcs 6ykBa «M». DTO 3HAUHUT, UTO OHU
IIPUCYTCTBOBAIN B IIEPBOM KaTaJIOT€ TYMAH-
Hocrelt, coctanennoM B XVIII B. [lapiem
Meccobe. @ paHIly3CKUI aCTPOHOM 3aHUMAJI-
€SI TOMCKOM KOMET, KOTOPBIE TOSIBISIOTCS
B BHJIC TYMAHHBIX IATHBIMIEK. YTOOBI He
IIyTaThCSI B HEGECHBIX 0O'bEeKTax, Mecche
U COCTABIUI CIIUCOK TYMAHHOCTEH, TIPUHAJI-
JICKAITIX MUY 3BE3I.

B MAJIOM MEJIBEJIULIE HauGosee unTe-
pecHa anbda —Ionspnas 3Be3na, koTopas
HAXOJIUTCS HA CAMOM KOHYHKE PYYKH KOB-
ma. B Hamy amoxy aTa 3Be3jia HAXOJXUTCS
B6sm3n CeBepHOTro nomoca Mupa. To Kpac-
HBIA CBEPXTHUTaHT, OH B 120 pa3 6oxbme
Connna u HeMHOTO ropsadee. [lorspras



3BE3/1a IEPUOANIECKHU, C JACTOTOH B UETBE-
PO CYTOK, ITyJIbCUPYET.

KACCHOIIEA, pacnonokeHHas BbIIIe
u npasee Masoit MeaseauIiel, MpociIaBu-
Jack 6Jarosaps HOBOH 3Be3jie 1572 r., xo-
Topas nobyauiaa Tuxo bpare crars actpo-
HOMOM. /l0 3TOrO OH GBUI TPOCTO JIOOUTE-
JIEM; BCTIBIIITKA HOBOW 3BE3IbI ITOPA3MJIa €To.
bpare nHabmonar n3MeHEeHUs ee Giaecka
U TOYHO OIPEAEINT KOOPAUMHATEL. ACTpO-
HOMBI CJIEIYIONINX ITOKOJICHHH, BOOPY>KEH-
HbI€ MOIIHBIMU TEJIECKOIAMU, IILITAINCH 1O
HUM HAATHU CJIEJbI B3OPBABIICICS 3BE3/IBI,
HO HUYETOo He ObUIO BUHO. U 1uimb He Tak
JABHO YAQJIOCh YJIOBUTDH UAYIINE U3 3TOH
TOYKU XapAKTEPHBIEC PAAHOBOIHEL MX MoT-
JIO M3JIY9ATh TOJBKO pacHmpsionmeecs: 06-
JIAKO Ta3a, COPOIIEHHOTO 3BE3/10M. DTO 3Ha-
910, uTo bpare HaGII0/1a1 BCIIBIIIKY CBEPX-
HOBOU, BEIECTBO KOTOPOU ITOCJIE B3PBIBA
IIPEBPATUIOCH B HEUTPOHHYIO 3BE3Y.
Cossesnue IJ;E@EIZ, PacIoIOKEHHOE CJIEBA
ot Kaccuomnen, nano HazBaHUE BAKHOMY
KJIacCy nepeMeHHbIX 3Be3/1. B konne XVIII s.
obyuapmuiica B AHINN rosranaen JxoH
Iynpaiix 3aMeTHJI IEPEMEHHOCTh GIecKa
3Be3xbl jenbra ledesa (Ha Bepxymke ero
CKUIIETPA) ¥ U3MEPUT IIEPHO/] KOTeGaHU
ee 6irecka. OH ymep, npoxus Bcero 21 rox,
HO €T0 OTKPBITHE CHIIPAJIO OTPOMHYIO POJIb
B acTpoHomuu. B 1894 r. poccuiickuii acrpo-
HoM A. A. bestoronbckuii nsMepu1 JiydeByio
CKOPOCTB 3TOH 3BE3/[bI M YCTAHOBILI, YTO OHA
B ITEPHOJIBI YBETIMUEHUS SIPKOCTU KaK ObI JIBI-
SKETCSI OT HaC, & TPU YTACAHUN — K HaM.
OueBnHO, 3B€3/1a MEHSIET pa3Mepsl. Aep-
HBIC PEAKIINH B HEHl BBIIESIOT OIPOMHYIO
SHEPTUIO, KOTOPas PACIUpAET 3BE3/y, OHA
«BCITyXaeT», U ee aTMocdepa HECKOIBKO
oxsaxaaercs. Toraa Mpl BUIUIM, KaK €€ BEpX-
HUE CJIOH IBIDKYTCS K HaM. Ho mocie okon-
YaHWS B3PBIBA 3BE€3/]a CHOBA CKMMAETCH,
U TOT/[a MBI HAGIIOIAEM YCIUICHHE SIPKOCTU
U «OTCTYIUICHNE» BEPXHUX CIOEB 3BE3THON
arMocdepsl. 3Be3/1a MyIbCUPYET, TO Pa3JIy-
BasICh, TO COKpAINAsACh B pasmMepax. B uects
JenbTel Lledes mogo6HbIe e 3BE3/IbI CTATH
Ha3pIBaTh nepengamu. Keratu, x aTomy sxe
KJIaccy 3Be3]1 otHocuTcsa u Ionaprast.

B 1908 rosy amepukaHckas ucciejoBaTeb:
Hura leapuerra JIMBUTT O6HAPYKIIIA, UTO

MEePUOaBl KOJIEOAHUI APKOCTU Iedensn
3aBUCAT OT UX Pa3MepoB. TO ITO3BOTIIO,
OOHAPYXUB Iedenay, o Mepuogy u3Me-
HeHUs 6JecKa TaKo! 3Be3/bl 1 10 HaOJIIO-
JTaeMOM APKOCTH ONPEECTIUTD PACCTOSTHIE
JIo Hee.

B IPAKOHE 6»bl1a OTKpBITa IEpBasd ra-
30Basi TyMaHHOCTB. Jlo aTOTO acT-
POHOMBI IIOJIATAJIH, YTO BCE TyMaH-
HOCTH — CKOILUICHUSI OTPOMHOTO
qucIa 3Be3 1.

Ho B 1864 ., Bckope nocjie OTKPBITUS
METOJIa CIIEKTPATBHOTO aHAIN3a, AHTJINH-
CKHM acTpoHoM Yunbam XErruHc, crpe-
MUBIIAHCS ITOJTYyIUTD CIIEKTP OJJHOH TyMaH-
HOCTH B cO3Be3auu /[pakoH, BMECTO CIEK-
Tpa IOIIOIEHUSA — IIEPECEUCHHON TOHKU-
MU JTUHHUSAMH PATy>KHOH IOJOCKHU, KOTO-
PYIO JJa€T CBET 3BE3/IbI, IPOXOAS Uepes ee
ra3oByIO aTMOC(pepy, — HEOKUJTAHHO YBU-
JileJl TOHKHE SIpKHE ITOJT0CHl Ha YEPHOM
(poHE — CITEKTP U3TyIEHUS HATPETOTO ra3a.
C Tex mop TAaKUX TYMAaHHOCTEN HaHAEHO
MHOTO.

B [Ipaxone nomemaeTrcs B Hamie Bpems Ce-
BEPHBIN ITOJIIOC SKJTUITUKH, KOTOPBII 0065-
3aH HaXOJAUTHCS Ha JIUHUU CKIOHEHUsT «0».
OH JUIs1 KOKIOU 9II0OXU CBOI, HO M€EJIEHHO
IIePEMEIACTCS U3-3a PEIECCUOHHOTO JIBU-
JKEHUS TTOTIOCOB MUPA.

Manas Medseduya.

Ipasiopa us
cmapunmo2o 36€301020

amaaca

Cossesoue Llegeil.
Tpasropa uz 36e30n020

amaaca A. 1esenus.
Psoom ¢ Legpeem
usobpasicena ezo
cynpyea — yapuya
Kaccuones
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Hao6nonenue 38e31HOro Heda

FnaBHble co3Be3aAund
BeceHHero HeOa

BecHoi1 Ha HeOE TOABIAIOTCA OOJIBIINE INPpOCTPAHCTBA,
Ha KOTOpI)IX HET HpKI/IX 3BE3/1. B sToT ce3on Miieunbiil
HYTI) BHUJEH OKOJIO CEBEPHOTO IrOPU30OHTA. 3a aTO Bec-
Hy — BpeMs rojia, Korja 3emisi «OTBOpPauyuBaeTCs» OT
lamakTuky Tyna, TA€ 3B€31 MEHbIIE, OCOOEHHO JIIO0AT Bononac
aCTpOHOMLI, I/ISYLIaIOHH/IC z[pyrI/Ie TaTaKTUKI. OHI/I Opr- Haiizem BOJIbIHYIO Mel[Be,Z[I/ILly ¥ IBUHEMCS
JKAIOT HAC TOBCIOAY, HO JIY4II€ BCETO BUJHBI UMEHHO 41 pee preno. [IpofossKeH e KOHIA PyaKiT
B TOM HAIIPABJICHUU, IJI€ UX HE 3ACJIOHSIIOT o0JIaKa MEXK-  koBma NPUBOJUT K APKOU KPAaCHOBATOU

3BE3/HBIX ra3oB u bl Mieunoro Ilyrn. 3Be3fie. ITO APKTYp — DIaBHOE cBeTUIo BO-
JIOITACA. Bpime ApkTypa Ha OJfHOM 1ps-

MO TOPAT TPH 3Be3/bl. BepxHasa 0603Ha-

Cossesoue Jles. Pucynox

u3 cmapumweo
36€30M020 amaaca

Yacmws kapmo: yaeT rojoBy Bosonaca, aBe gpyrue — ruie-
Ce@epuoeo noAyuapus 4H, 3BE€3/1a MEKIY TOJIOBOH U ApKTypOM —
100 € C036€30UAMU npsiKKy nosica. OT jIeBOTO I1e9a K XBOCTY
Bonocw, Beponuxu, MeBeunpl TAHETCS TOAHATAA pyKa. [pyn-
Bononac, Cesepras ra 3BE3/I0YEK MO JPYIYI0 CTOPOHY I'OJIOBBI
Kopona, /lesa, Jles, CYNUTAETCS BEPXOM MaJHUIIBI, KOTOPYIO

A CeBepﬁaﬂ'L"" N H Pax, Manwviii Jles,
9 * . o o . -
A

Kopona

| Cexcmanm, Bopon,
o« X Te Tuopa u Yawa

Cesepruaa Kopona.
Pacxpawennas
epasiopa u3

L]

360301020 amaaca
A. Tesenus

Cossesdue Pax.
Hamocmpayus us
CMapUNH020 36€301020
amaaca
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BoJromac epXUT B ONYIEHHOH JIEBOH pYKE.
/JlBe rpyrmku 6J1e THBIX 3Be3/1 Hinke Boomaca
IO CTOPOHAM OTMEYAIOT €T0 CTYITHU. Psagom
c npaBbIM I1edoM Bosonaca cserurca CE-
BEPHAS KOPOHA — MmaneHbKoe, U3siHoe
co3Be3/1e, MOJTYBEHINK U3 GIN3KUX 3BE3-
JIOYCK, JIBE U3 KOTOPBIX JIOBOJIBHO SIPKHE.

3oaunakalsibHble CO3Be3auUs

Becnoii xopo1o BiiHbI HEKOTOPbIE CO3BE3-
Jud 3ouaka. JIMHusA oT BepXHEro BHeIIHe-
ro ymia kosira boibimoit Mese i uepes
NIPOTHUBOIIOJIOKHBIN HIDKHUN Kpall IPUBO-
1T K ipkoii 3Be3je Crimke (Kosocy) B pyke
kpoutatoil JIEBBI. Yersipe gososbHO ap-
kue 38e3/bI uAyT oT Cniuku Hanpaso. OHu
0603HAYAIOT: KUCTD JEBOH PYKH, JEBBIN
Kpai rosca, Iie4o, BEPXHUI KOHEI] KpbLIa.
Hepanexo or Hux Ha yposHe Criuky Hauu-
HAETCs ele OJUH psJ| U3 Tpex 3se3j. OHu
OTMeyYaloT: KojieHO JleBbl, npaBblii Kpaii
rosica ¥ Bepx BTOporo KpbLia. Hax aTumn
3B€3/laMU KPbLILEB, COCTABJISAA C HUMU I10Y-
TU IPABUJILHBIN TPEYTOJIbHUK, TOPUT HESIP-
Kas 3Be3/1a, OTMeuaromast 1o6. ITpasoe kpor-
J10 JleBbl yKpaleHo apKoi 3se3jjoi Bune-
MHUATPHUKC («BHHOTPaAAPh»).

Jluaug ot Havana pydxku Kosma bosbmoii
Me e uIIbI BIOJIb €70 CTEHKM HallpaB/IeHa

k sipkomy Peryiny — annde JIbBA. He comm-

Coszgesdus Tuopa, Yawa
u Bopon. Ipasiopa

u3 36301020 amaaca

A. Iesenua

Cossezous Boaonac,
Tornuue Iewe

u Bosocot Beporuxu.
Pacxpawennaa
epasropa

U3 36e301020 1
amaaca A. Ieeenus N

KOM sIpKas 3Be3a (curma) Mexay Peryrom
n CMKoil OTMEYaeT 3a/(HIOIO JIally 3Bepsi.
Hapx Heit BpoBeHb ¢ BungeMuaTpukcom ro-
pUT 3aMeTHasA 3Be3/1a (6eTa), pacroIoXKeH-
Has Ha KUCTO4YKe XxBocTa. OT Hee JoMaHast
JIMHUS U3 CeMH 3Be3Jl IIOKA3bIBACT CIIHHY,
rpusy u ro;1osy JIssa. Heckosbko 6i1e fHBIX
3Be3[ nepej Mopaoi JIbBa o6pasyioT He-
ooubioe cossesaue PAK.

Apyrue co3se3aus

Bomme JIba ciabble 3Be31bI 0003HAYAIOT
co3Besaue MAJIBIN JIEB. Huxe JleBbI
GJIN3KO K TOPU30HTY MOKHO PAa3JINIUTh ABA
yeTbIpexyroabHnuka — 310 BOPOH n YA-
IIA, crossmue na cnune 'MJIPbI. Cama
Iuppa — pruHHAA 1ETb GJIETHBIX 3BE3J.
IIpaBja, y ee rooBbl, KOTOpPAs HAXOJAUTCS
GJIN3KO K JIMHUMY, IPOBEJICHHOMN OT 3a{HEH
cTeHKHU KoBua boubmoit MeaBeaunpl ye-
pes Peryu, roput nmapa 6oJiee IpKUX 3BE3/I.
Eme Tpu Takue 3BE€3J0YKH yKpaIIalOT Iie-
mouky Tena. OnxHa M3 HUX 3aMBIKACT 3TO
HENIOMEPHO JUIMHHOE CO3BE3/1eE.
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UHTepecHble 3Be3abl u gpyrue
oOpasoBaHua

I'taBHas 3Be3ma cos3pespuss JIEB —
anbda, rmu Pery (regulus mmo-
JIATBIHU 3HAYUT «I[aPEK»), —
ropasgo kpynHee CoHIa
U MCIYCKAET SHEPIUH I0Y-
tu B 170 pas Gosble, yem
Hale cBeTmIo. Peryr Haxo-
qurca B 10 pas janbiie ot
Hac, yem Cupuyc, nHade
JAJIEKO TTPEB3OIIET ObI
€ro CBOUM OJIECKOM (OT
Comnna Peryn otnens-
10T 26 11c). Oxouto Peryna
€CTh Mapa HeGOIBIMUX
3B€3/], KOTOPBIE, BO3MOK-
HO, Y9aCTBYIOT B O0IIeM
asrokenun. Ho sto asu-
JKEeHUE TaK MEJJIEHHO, 4TO
IIOKa HE yAaJ0Ch €ero oOHa-
PYKUTB.

Hrmxe m nesee Peryna Haxo-
nutcs apkaa Crnuka (Ko-
JIOC) — IJIaBHAsI 3BE€3/[d CO-
s3esqusa JEBA, o6o3nauaro-
Imast KOJIOC B ee JIeBoii pyke. Crinka 6osrbire
u sipue Perysa, HO M1 pacroyIoskeHa ropas/io
JaJIblie OT HAC: CBETUMOCTD Y Hee B 740 pa3
GOJIBIIIE COJHEYHOI, a paccTossHuE oT Criu-
ku 710 Coutana — okoJto 50 nc. Y Crivku ecthb
CIYTHHUK, KOTOPBIH 3aTMEBACT €€ KaK/bIe
geTBepo cyTok. Ho cpenn mepemMeHHBIX
3Be3q JleBobl Gosiee uHTeE-
pecHa 3Be3na HIO. Eme
AHTJIMUCKUA aCTPOHOM

f

Jlxeiive Bpagreii B 1717 r. o6Hapysxm1, 4To
OHA COCTOHUT M3 JIBYX IIOYTU OJMHAKOBBIX
JKEJITOBATO-0EJbIX 3BE3J[, U JaXKE 3aMETUII
OTHOCHUTEJLHOE JBUKEHUE OJHON U3 HUX.
Ho ee opOura Tak BBITAHYTA, YTO IIOYTHU 34
300 sreT HaGMOAEHUIT OHA €Ille He ycIIesa
COBEPIIUTDH IIOJHBIA OGOPOT.

B rry6une, Bblie BOOGpaxkaeMoil (pUrypel
cosBe3aus Jlesa (IIpescTaBIeHHO HA Kap-
T€ KPACHBIMU JIMHUSIMU ) , HAXOJUTCS OTPOM-
HOE U JJAJIEKOE CKOILIEHUE MAJIAKTUK, O HEM
MBI BaM y)Ke pacckaspiBatu (M. ¢. 66-67).
OaMH U3 KPACUBENIINX KOCMUYECKUX 00'b-
€KTOB, KOTOPBIE MOKHO PACCMOTPETB C 10~
MOIIBIO TeJeCKona, — 3TO rajakTuka Com-
6pepo (M104), camas sspkas U3 CIIUPAITD-
HBIX FUIAKTUK. ACTPOHOMBI I10103PEBAIOT,
4YTO B €€ LEHTPE MOXKET HAXOAUTLCSA dep-
Hasi JIpIpa.

Ho MoxeT 6bITh, caMoe BaXKHOE 00pa3oBa-
Hue B JleBe — 3TO Tak Ha3bIBAEMBbII KBa-
3U3BE3JHBIA PaTMOUCTOYHHUK (KBa3ap)
3C 273. Ksasapel — yruBuTebHbIE OObEK-
Tol. B cusbHBIE Tere-
CKOIIBI Ha MeCTe pac-
[IOJIOKEHUS KBazapa

Coseesdue /lesa.

Pucynox us
CMapumno20 36e301020
amaaca

Dpaemenm xapmo.

36€301020 Heba
¢ cosgezduamu Jles
u /lesa



BUJIHA 3B€3/1a, HO TO KOJIMYECTBO SHEPIHH,
KOTOPYIO OHA H3JIy4aeT, B COTHU pa3 Ipe-
BOCXO/JUT U3JydeHHe He TOJBKO JI000i1
JPYroit 3Be3/ibl, HO U OOBIYHBIX TATAKTHK,
KOTOPBIE COCTOST U3 COTEH MUJUILOHOB
3Be3zt. Tak xke OrpoMHa, IO OI[EHKAM ACTPO-
HOMOB, ¥ MacCa KBa3apoB, U 3TO HPU UX
JOCTATOYHO CKPOMHBIX pa3Mepax. Ksazap
JleBBI yIAISeTCs OT HAC CO CKOPOCTBIO OKO-
g0 50 000 kM /c.

Cossesdue lonwuue Ico.
I'pasropa u3 36e30mo20
amaaca A. leseaus
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AcTpodu3uKy MoKa He TOHUMAIOT IIPHPOTY
TaKUX OOBEKTOB, U3BECTHO TOJIHKO, UTO BCE
OHU Upe3BbIYaiiHo ynaneHsl. Ksazap JleBsl,
CaMbIli OJIM3KUU U3 HUX, HAXOJUTCA OT HAC
B 15 Mupa. cBeToBbIX J1IET. KeTaT, ckopocThb
yb6eraHns KBasapa, TaK K€ KaK U €To Jalb-
HOCTb, OIPEJEIIIN 10 KPAaCHOMY CMeIe-
HUIO JIMHUI CIIEKTPA — 3TO OCHOBHOII CITO-
€006 WX OIIpeJIeJCHUSI Ha CBEPXAATbHUX
paccrosuusax. OueBujHO, B KBa3apax UJyT
HEBEJOMBIC HaM IIPOIIECCHI, XapaKTepPHBIE
JUIst 6oJIee PaHHUX 3TANOB pa3BUTHA Bce-
JIEHHOI, KOTOPBIE JIa’Ke B JAJIbHUX OKPECT-
HocTsax CoTHIIA JAaBHO 3aKOHYIINChH.

Apxasa 3Be3na ApkTyp («CcTpax MejBe-
Jieii») — IIaBHas MpuMeTa co3esaus BO-
JIOITAC. 9To nepsas u3 3Be3J[, KOTOPYIO
YIAIOCh YBU/IETH JTHEM (€CTECTBEHHO, C TI0-
MoIIbIo Teaeckomna). [Tponsonuro 3To co6sr-

Tanaxmuxa Combpepo
(M104) 6 cossesduu

Uesa

Tue B 1635 r., eme npu xxusnu lammes.
CBOIICTBOM TEJIECKOIIA Pa3THUYaTh 3BE3/IbI
1 9epes3 royyoylo ABIMKY JHS MO3Ke BOC-
MOJB30BAJICS METEPOYPICKUIl ACTPOHOM
cepeaunnl XVIII 8. Hukona Jlennnn, koTo-
purii 3akpenun B Cankr-Ilerep6ypre Ha cTe-
He 6amHN KyHcTKaMepbl He60IBIIOI Tee-
CKOII TaK, YTOOBI YEpPe3 €ro IoJie 3pEHUs
npoxojwia Bera (ansda Jlupsr). ITo momen-
Ty €€ TPOXO3KACHUS POBEPSIIICH ACTPOHO-
MHUUYECKHUE YaChI.

ITox xBocToM Mastoit MeaseuIipl pacioso-
sxmtoch cossesaue TOHYUE TICHI, mome-
nmeHnoe Ha He6o . [eBemeM: UMEHHO B €ro
aTyIace BIIEPBBIE ITOSIBILUIACH 'PaBiopa C ITAPOA
CO0AK (70 3TOT0 HAa HEHE KPACOBATHCH TOIBKO
Bosbmoit u Manenii I Icbr — co3Besaus, ussect-
HbIe ¢ fpeBHOCTH). [lec, koTopslii pacnomno-
’KEH CEBEPHEE, HOCUT MM ACTEPUOH («3BE3/I-
HBII»), a CO6aKa, KOTOpas OKa3aJach IOX-
Hee, — Xapa («Muras» ). MHorne Habmoare-
s u cossesueM-To lonune Ilcpr He Ha30BYT,
a BCE IIOTOMY, YTO HEBOOPYKEHHBIM B3IVISZIOM
B HEM MOJKHO 3aMETHUTBb BCETO OJHY 3BE3/Iy.
Ho aTa 3Be3xa (B XVIII B. actpoHoM JIk.
daemctuy Hazsaa anbPy lonuux Ilcos
B yecThb aHmmiickoro kopost — Cepane Kap-
sall) ymusrTenbHeH BceX MpOYNX: MO TOTO,
4YTO Ha JIEJIE 3TO HE OANHOYHAS 3BE3/1a, a CHC-
TeMa U3 JIByX 3BE3/HBIX ITap, K TOMY K€ IVIaB-
Has 3B€3/1a 3TOU CUCTEMBI, TOPAYMI r0JIy6of/’1
TUTAHT, 00JIaIA€T 'POMATHBIM IIEPEMEHHBIM
MarHUTHBIM IIOJIEM, BJIECATEPO OGOJIBIINM,
4yeMy Hamero CourHia. Ee HaspIBaIoT MarHuT-
HO-TIEPEMEHHOM 3BE3/I0M.

103



104

Ha6moxenune 38e3xH0r0 HebGa

nmaBHble co3Be3aud
fieTHero HeOa

Konern seTa m Ha4ajJ0 OCEHU — Jydliee BpeMs JJIs
n3ydeHus co3pesauil. Eme Terro, TeMHeeT He CIUIMIKOM
IIO3/THO, U B sICHBIE Bedepa, ITOKa He nogsuaach JlyHa,
MOKHO BUJIETD IIPEKPACHYIO KAPTUHY 3BE3/JHON HOYM.
ITepex HaMu OTKpPBIBAIOTCA HEOECA, CUSAIONIE MHOXKE-
cTBOM 3Be3/1. Uepes Bce HE60 HAUCKOCOK MPOTIHYJIACh
TymaHHasd ooTpernanHas jenTa Mieunoro Ilyru. K nemy
IPUCJOHUJICS TTPABBIM yIIoM JleTHUIT TpeyroIbHuK.

3Be3abl JleTHero
TpeyroJsibHuKa

JleTHUI1 TPEYroJbHUK OOPa3yIOT TPH IJIAB-
HblE 3B€3/lbl pa3HbIX CO3Be3auil — Bera
Jlupsl, [lene6 Jlebens u Ansraup Opura. JIE-
BE/JIb netuT k ropu3oHTy BA0Jb Mednoro
ITyru no ero 6oxkoBomy pykasy. CosBesnue
nMeeT BUJ KpecTa, Jlened oTMevaeT Ko-
POTKHUI XBOCT ITUIILI, OT HETO €Ie
TPH 3B€3/IbI HAMEYAIOT €€ KOPIIyC,
JUIMHHYIO 1neio u kmos. ITo cTropo-
HaM BTOPOH OT XBOCTA 3B€3/IbI IIOY-
TU CUMMETPUYHO PACKUHYTBI «KPbI-
JIbst» (B KQYKJ[OM I10 JIBE 3BE3/IbI).
B npeBHOCTH 9TO CO3BE3/ M€ Ha-
3piBain nnpocto Iltuneit. ban-
K€ K TOPU3OHTY, YK€ B CAMOM
MieunoMm Ilytu, cusier Ansraup
Opia. CosBe3aue 3TO HEBEIUKO U I10-
xo0sxe Ha OykBy «T». B apabckoii acTpo-
HOMUM Pa3JNYaINCh JBa «HEGECHDBIX
opsa». ToT, KOTOpBIH y3aKOHEH cel-
yac, HaspiBaJca «JleTammit Ope».
Bropoit, «ITagatomuit Opesn» (cio-
JKMBIIUIN KPbLIbS U NMKUPYIOIIUHA Ha
JKEPTBY), B TPEYECKON aCTPOHOMMU CUU-
TaJICsl CTPYHHBIM MY3bIKaJIbHBIM UHCTPY-
MeHTOM — Jlupoii. IlmasHas 3Be3na Jlupsr
Bera — camasn apxas 3Be3a CeBepHOTO IO
JIyHIapus.

UyTb BBINIE AJNBTAUPA JBE 3BE3/JOUKU CO-
cTaBisAoT kpomeyHoe co3pesaue CTPEJIA.
A 1eBee ero TeCHas CKOOOUYKA U3 IISITU 3BE3]]

usob6paxaet JEJIbOITHA.

Jebeds us «3eprara Ypanuu»

Heu3BecTHbIN repoi

Ecim MBI MBICJIEHHO MPOBEJIEM JTMHUIO OT
Jene6a Jlebens uyepes Bery, To Ha TakoM ke
PaCCTOSTHUM, KAK MEXK/y STUMH 3BE3JIaMU,
YBUJUM JIB€ CpEeJHUE 3BE3J0UYKU — IMOIC
I'EPKVYJIECA. B [lpesneii Ipenuu 310 co-
3B€3/[U€ CUYUTAIOCH 6E€3BIMAHHBIM, €TO Ha-
spiBau «ToT, na xonensax». Heuspecrtno,
KaKOI repoii 6bLI yBEKOBEYEH B BUJI€ TUTaH-
Ta, CTOSAIIETO Ha OJJHOM KOJIEHE, C BBITSIHY-
TOU pykoii. B HameM HebGe OH BHIEH BHU3
rOJIOBOM.

BiieBo 1 BBEpPX OT JIEBOI 3B€3/IbI TOSICA UAET
JIOMaHasd IEMOYKa U3 HECKOJIbKUX 3BE3/I.

Cossesdus Bmeernocey

u 3mea. Packpawennas
epasropa us 36e301020
amnaca A. 1éseausn
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ITO cToAIAs HA CTYIIHE COTHYTAsl HOTA re-
pos. Ilogo6GHas e mernodka oT BTOPOI,
IIPABOM, 3BE3/IbI ITOICA U300 paXKaeT APYTYIO
HOTY, CTOSIIIYIO Ha KoJieHe. OT JIeBO 3Be3/IbI
Iosica BHU3 JPYT 34 APYTOM JIBE 3BE€3/bI OT-
MEUAIOT IIJIEYO U FOJIOBY BEJIMKAHA.

3meeHocel u 3meq

bonee sipkas 3Be3/1a HEMHOTO JIEBEE TOTOBBI
Iepxyneca oTMedaeT roIoBy APyroro TanuH-
CTBEHHOI'O 3BE€3JHOr0 nepcoHaxa — 3ME-
EHOCIIA. 3meeHocel CTOUT IMUPOKO pac-
CTAaBUB HOTU, C OTMEUYEHHBIMU KOJIEHAMU
U CTYHHAMH. DpaToc(eH BULeI B HeM 60ra
BpaueBaHusd Ackienusd. /leiicTBUTENIbHO,
3Mesl B AaHTUYHOCTU CUUTATACh CUMBOJIOM
Bpadeil. Konen ieBoii Horu repost orMmeueH
3BE3/I0M, KoTOpas CTOUT Ha naniupe Ckop-

IIMOHA HEMHOT'O HMIKE dKJIMNTUKU. M3-3a
Hee CoJHIle, XOTS M HEHAJIOJITO, IIOCEIAET
5TO co3Be3jue. 3BE3/bl, PACIIOIOKEHHBIE
B BUJIE TPEYT'OJbHHKA, U300 PaskaloT FOJIOBY
U 1ieun BesmkaHa. Ero gurypy nepecexaer
JUIMHHAsI CKOOA 13 3AMETHBIX PEAKUX 3BE3]I.
Jro cossespue 3MES, kxoropylo oH c:xxuMa-
et B pykax. Cospesaue 3Mes Telepb CUUTa-
€TCs COCTOSIINM U3 JIBYX YacTEe — BOCTOY-
HoI (rojiosa) 1 3aragHou (XBOCT).

Jlupa. Pacxpawennasn
epasiopa u3 36e301020
amaaca A. 1eseaus
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Dpazmenm xapmo

36€301020 Heba

¢ cozsesouamu Jlebeow,
Jupa, Opea, Cmpena,
Jucuuxa, JJenvgpun,
Ieprcyaec, Smeenocey,
3mes



106

Ha6mogenue 38e31H0r0 HeGa

Cosgesdue Open.
Tpasropa u3 36301020
amaaca A. 1esenus

UHTepecHble 3Be3abl u gpyrue
00beKTbI

Hepanexo or Beru, anbdor JIUPDI, mexy
3BE3JaMU TaAMMOM U JI3€TOU 3TOTO CO3BE3-
JI¥ISI, B TEJICCKOI BUTHO TYMAaHHOE KOJICUKO.
Ho »T0 06Man 3peHus — Mbl CMOTPUM Ha
TOJICTYIO TIOJyITPO3PavHYIo c(hepy, B IEHTPE
KOTOPOI TOPUT 3BE3/[0TYKA C HEOOBIYAITHO
BbICOKOM Temmeparypoir — 75 000 K. Or
3BE3/IbI UJIyT B OCHOBHOM YJIBTPaHOJICTO-
BbIe JIyan. OHU-TO U 3aCTaBJISIOT CBETUTHCS

OKpyKafomuii ra3. OH pacXxoJauTCs OT ICH-
TPAJTBHO 3BE3/BI CO CKOPOCTHIO 19 KM/ C.
IToxa HesACHO, KaK M IIOYEMY 3Ta 3BE37a
cHbpocna CBOIO aTMocepy.

3Besna anbda B co3sesnun Jlebenp — 310
CBEPXTUTAHT CIIEKTPaabHOro Kiaacca A2 Jle-
Heb6. Ero nuameTp pasen 45 puamerpam
CoutHITa, 2 CBETUMOCTD ITPEBBIIIACT COTHEY-
Hyio B 80 000 pas. /leHe6 HaXOAUTCS OT HAC
Ha paccrosinuu 1630 cBeTOBBIX J€eT. JTA
3Be3/]a U3y9IeHA JOBOJIBHO IIOXO. YUCHBIC
JYMaIoT, 9TO e€ aTMoCcdepa [0 XUMUIECKO-
MY COCTaBYy CXOJHA C aTMOC(]EepOIi HaIIEro
CBETUJIA.

Cra6as 3se3gouka 61 JIEBEJIA, paccros-
Hue JIo KoTopoii onpepennn P. B. becceinn,
OKa3aIach IBOWHOM, MPIYEM IEpUO 0Opa-
I{CHNS STON mapsl cocrasiser 720 JeT.
Kpowme Toro, mo HepOBHOCTSIM B JIBIKCHUM
CIyTHUKA AJIOCH BEIYHMCIUTh, YTO OHA Me-
€T eIIIe U TUIAHETY C MACCOMU, GJIM3KOH K Mac-
ce IOnurepa.

Asranp, rraBHas 3Be3za (anbda) co3ses-
jqua OPEJI, naxouTcs OT Hac Ha paccTos-
HUM 16 CBETOBBIX JTET U MPUOIMKACTCSA
k CourHITy co ckopocThio 25 kM /. Asbranp,
OTHOCSIIUICS K CIIEKTPAIBHOMY K1accy A7,
HE OUYCHB 6OJIbINAS 3BE3/1A: €€ JUAMETP BCe-
roB 1,5 pasa mpeBOCXOUT JHAMETP HAIIECTO
cBeTIa. M IMOCKOJIBKY apabCcKue acTPpOHO-
MBI HAXOJVUIN Ha 3BE3THOM Hebe JBYX Op-
JIOB, cauTas co3Be3ane JInpa He My3bIKaTb-
HBIM UHCTPYMEHTOM, a XUIHOHN ITHUIICH,
KaMHEM PUHYBIICHCS Ha JOOBITY, UX IPEJ-
CTABJCHUS HANUIN OTPAKEHUS U B Ha3Ba-
Hrm anbdbl JIupel, Beas Bera nmo-apabekn
3HAYMT «ITaJAIOIUI OpeI».

Cossesaue 'EPKVYJIEC 3namenuTo tewm,
YTO UMEHHO B HEM HAXOUTCS AIIEKC — MeC-
TO, B HAIIPaBJeHUH KoTOporo jetut Coi-
HevyHas cucrema. Ee ckopocTs mo oTHOIIE-
HUIO K GJIM3KUAM 3BE371aM, KOTOPBIC KAK ObI
paccrynaiorcs repes Hamu, okosro 20 km/c.
O6mee xe JBIKEHUE OKPECTHBIX 3BE3]
BOKPYT IICHTpa [atakTHKY POMCXOANT C Uy-
JOBUIIHOI CKOPOCTBIO — 0K0Jo 250 kM /'C
(U CpaBHEHMS: APTIULICPUICKUIA CHAPSAJ
JIETUT HEMHOTO OBICTPEE KUJIOMETpa B ce-
KyHy). Anbga Iepkyseca (3Be3a Ha rojgose
repost) — KpaCHBIN TUTaHT ITOITEPEIHIKOM

Cossesdue Cropnuon.
Pucynox us cmapunnozo 36301020 amaaca

B 800 cosnn. Mexay 3Be3jaMu J3eTOMN
(cripaBa Ha Tosice) U 3TOI (HA MpaBoM Ge-
pe) B TEJIECKON BUITHO GOJBINOE JATEKOE
MIApOBOE CKOIUICHHUE U3 HECKOJIBKUX COTCH
ThICAY 3Be37. OHO MPUHAIICKUT HAIEH
3BE3JHON CHCTEME U MMEET IOIEPEUHUK
0k0J10 300 CBETOBBIX JIET.

B SMEEHOCIIE naxomurcs 3Be3za Jlers-
mas bapHapza, Ha3BaHHASA B YECTh aMEpPH-



KaHCKOTO aCTPOHOMA, KOTOPBIH €€ U3yJal.
Jlersimas bapnapaa, nam [Ipokcuma 3mee-
HOCI[a, HAXO/JJUTCSI HA BTOPOM MECTE TI0 YAa-
aeHHocTn oT CoJsHIA, Ha PACCTOSHUH
5,9 ceeToBOroO rojja. AMepUKaHCKUI acTpo-
HOM Jjnyapx bapHapa o6HapyKuI ee mpu
cpasHeHnH (pororpacuit Mieunoro Ilyru,
caenaHubIX B 1894 11 1916 rr ATOT X0OI01HBIA
KPaCHBI KapJUK IIepeMENaeTcs o HeGy
€ BUJIJUMOM cKkopocTbio okoso 10,5 ¢ Brogx.

Iepaxa (Iepryrec) w Kenwmasp (npedcmasaeniviit wa
nebe coseesduamu Cmpeney u Lenmasp).
Pocnucs dpesnespeueckoti 6asvt

Takas orpoMHast BUAUMAs CKOPOCTD CBSI3a-
Ha ¢ 6JM30CTDHIO 3BE3bI K HaM, Beab JleTs-
mast bapuapja naxoaurca scero B 5,8 cse-
TOBOIO TroJ[a OT 3eMJIN. DTa OUYEHDb U3BECT-
Has 3Be3/1a POCIABIIACH HE SIPKOCTBHIO,
A CBOUM YIUBUTEIBHO GBICTPBIM JIBUKCHU-
eM. AcrpoHoMbl HasbiBaloT [Tpokcumy 3me-
€HOCIIa 3araJo4Hoi 3Be3noi. OxHa us ee
TallH — HEBUAMMBIA TEMHBIN CIlyTHUK, KO-
TOPBIN O6paIaeTcss BOKPYT Hee 3a 25 Jyer.
YdeHbIe IPEeANoaaraioT, 9TO 3TO HE OJHO,
a Jlaske JIBa IUTAHETOIIOIOOHBIX Tea, IIepPH-
ol obpameHus KoTopbix 12 u 26 1er,
maccol 0,8 1 1,1 maccu1 IOmmTepa, a paguycsol
op6ur —2,8u 4,7 a. e. [1o HHBIM OLIEHKaAM,
y 3Be3bl Jleramas bapuapa ne ojun u He
JIBa, 2 TPU CIIYTHUKA, KOTOPBIE 0OPAIaioT-

cd BOKpYTr Hee Ha paccroaHusax 1,8, 2,9
1 4,5 a. e. (HATOMHUM, YTO ACTPOHOMUE-
CKas e[MHAIA PABHACTCS CPETHEMY PaJNy-
Cy 3eMHOI OPOUTBI, TO €CTh PACCTOSTHHIO OT
3emiu o Counia). Utobsl ciesath 6osee
HAIISHBIMA OTPOMHBIC IIN(PBI KOCMIIE-
CKUX PACCTOSTHUH, CKXKEM, UTO, €CJIH IO0-
CTaBUTH 3Ty 3Be3y Ha MecTo ComHIa, TO ee
nepBas IUIaHeTa 6yieT o6 paImaThCss HEMHO-
ro jgaixeme Mapca, a BTopast U TPEThs —
BHyTpu op6uThl lOmurepa. Bnpouem, He
HCKII0OYeHO, 4To Y IIpokcumer 3MeeHocna
nMeeTCs 1ejiast IVIAaHEeTHAsT CUCTEMA.

B cossesauu CTPEJIELL MbI 10KHBI ObLTH
OBl YBUACTD AAPO lamakTHKM, HO HUYETO
molo6HOoTrO TaM He BuaHO. Habmonxasa npy-
T'Me TAUTAKTUKU, aCTPOHOMBI YOCANIHChH, ITO
B UIX I[EHTPE MOTYT HAXOAUTHCS TPAHANO3-
HbI€ U IUIOTHBIE CKOIJIEHUS ra3a U IIbLIN,
BO3MO’KHO OKPYKAIOIIHE YyOBUIIHYIO Yep-
Hy1o AbIpy. HaBepHoe, HeuTO moo6HOE cy-
mecTByeT U B ieHTpe Miueunoro Ilyru.
OHH-TO ¥ 3aCJOHSAIOT OT HAC SIAPO HAIIEH
3Be3HON cucteMbl. Eciu Obl
neHTp larakTukm 6611 BU-
JIEH, TO CBET 5TOTO 3BE3/I-
HOTO OGJIaKa 3aTMUJ ObI

o Sy
Cossesgue CKOPIIMOH < = o
YKpallaeT KpacHbIi CBepXIu- )

raHT AHTapec, HA3BAHHBIN TaK

33 CBOU IBET B Y€CTh IIAHETHI

Mapc (Apec). ACTPOHOMBI OTHOCSAT

€ro K ClIeKTpaIbHOMY K1accy M1. Jlua-

meTp AnTapeca B 630 pas, a cBeTu- \ ;

mocTb B 22 000 pas 6osbiie, uemy Con- \Q : - ~
«?‘“ SATAUIH

-]
na. Paccrosxaue 10 3101 IBOMHOMI 3B€3- =
el cocrasiser 420 cBeTOBBIX JieT. AH- T
Tapec — 3B€3/[a JJOBOJILHO IPEKJIOHHOTO
BO3pacTa. B ee Heipax JaBHO yKe rcuepla-
HBI 3aI1aChl 9HEPTUU, U TENEPDb TaM IIPOUC-

Lepicynec. Ipasiopa us

36e30H020 amaaca
XOJUT O6Pa30BaHUE THKEIBIX XUMUIECKUX
sneMeHTOB. CKOPIIMOH IPOCJIABJIEH €elle
U TeM, YTO UMEHHO B 3TOM CO3BE3JI1U, 11O

Hebe Mol 6UOUM 00pa3
Opesneeo 2epos (spexu
cjoBaM puMckoro nucarens Ilimnus,
BCIIBIXHYJIA Ta caMas cBepxHoBasg 134 1.
JIO H. 3., KOTOpas MOGYIIA OTKPBIBATEIS
npeneccuu Iunmapxa coCTaBUTDh IE€PBbLIN
3Be3JHBIN KaTajgor. K coxanennio, moka
€I¢ ACTPOHOMBI HE 3HAIOT, KaKas UMCHHO
aTO ObLIA 3BE3JA.

«MOM, HA KOACHAX> )

Hocamu

A Tesenus. Ha ssesonom

HAZLIBANU IMO C036€30UE

pacnonoscernnvim 6eepx



Ha6moxenune 38e3xH0r0 HebGa

FnaBHble co3Be3aund
OCeHHero HeOa

Ecau neTom B HOUHOM HeOe B3IIsLA HAOIIOAATEIsI MTHO-
BEHHO nputarusaeT JleTHuil TpeyroJlbHUK, TO IPU
B3IVISJle HA OCEHHee HebGO cpa3y OpocaeTcs B Iy1asa
IIOYTHU MPaBUIbHBII OIPOMHBIN 4ETBhIPEXYTOJbHUK SIp-
KHUX 3Be3J], Tak HazbiBaeMblll KBaspar Ileraca. B npes-
HOCTHU CO3Be3/ie HasblBaau npocto Konem. ¥ aToro
kppuiatoro Kons, kak, BupoueMm, uny Tenabna, Ha HeGe
IIOKa3aHa TOJIbKO IepeaHas 4acTb. OH BUJEH HaM
OIIPOKUHYTBIM.

MNMerac

Ksagpar ormMedaeT KpbUIO U IIOJIOBUHY
108 Tes1aKpbUIaTOro KoHs. Ero Bepxuss
JeBas 3Be3ja (arbda) KOTJa-TO
MPUHAUIEKAIA IBYM CO3BE3/IUIM
cpaay, 0603Havas ¥ roJOBY AH-
JAPOMEJIbI, U KOHEI] «IT0JOBH-
HBI» KOHS. ApaGbl Ha3BAIN €€
Anbgepar — «yn kous». Or
BepxHel IpaBoii 3Be3/1bl Kpaj-
paTa JiBe spKre 1 ojiHa caabast
3Be3/a WAYT HAIIpaBO BBEPX,
n306paxkas €ro MnepegHIolo
Hory. llemouka n3 geThIpex
3Be3J], UJymas OT IIPaBOM
HIDKHEN HOI'M, OTMEYAET IIEI0
U TOJIOBY CKAKyHa.
Bodoseii. Pucynox us

cmapunnoeo 36e30M020
amaaca

Hezac. I'pasropa us
366301020 amaaca

A. Iesenus. Kpviaamouii
KOMD U300pasicem 68epx
HO2AMU U MOABKO 00

cepedunst myrosuwa —
MAKUM MBL BUOUM €20

na nebe

Andpomeda.
Dpazmenm zpagiopuv.

u3 36e30n020 amaaca A. 1eserusn

Anppomepa

JUIMHHAA TIeNb U3 YETBIpEX SIPKUX 3BE3/,
KOTOpas OTXOJUT OT «IIyla», BBITSIHYTA
BaoJb co3Besauss AHJIPOMEJIA. Tocnen-
Hsis U3 HUX (ramma) — «3Be3/a Ha JEeBOU
Hore» repouHu. [lourn Ha psaMoH TUHUN
OT 3TOI 3BE3/IbI K TOJOBE JIE€BHI (MU IYITy
KOHsI) TOPAT JBE SIpKHE 3Be3Jbl. Ta, 4To
GJIVDKE K HOTE, OTMEYAET JIEBBIA GOK Y IO
ca, BTOpas — JIEBOE ILJICYO.

HamnpoTus 3Be37bI Ha IEBOM GOKY €CTh 3BE3-
Jla Ha rosice y mpasoro 6oka. OHa — oHa 13
YeThIPEX, TPOTAHYTHIX BJOJb JUHUH IIPaA-
Basi HOra — roJioBa. TU 3BE3/bl OTMEYAIOT
IIPABYIO CTOPOHY (PUTYPBI — BEPXHSS HAXO0-
JUTCA TOJ{ HA9aJIOM OTKHHYTOH BIIPaBO
pyku. OT IBYX SIPKHUX GJIM3KUX 3BE3]T, OTME-
YaIOMUX KUCTh, UAET 3BE3/(HAS JIyra — 3TO
IIeNb, KOTOPOIT IPUKOBaHA HECYACTHAS Te-
pouHs.

PbiObl u Kut

IIponomxus BHU3 MOSC AHIPOME/BI, MBI
YBUJUM JUTMHHYIO I[€Ib U3 IMECTU 3BE3]
CpefHEH APKOCTU, MPUBOJAIIYIO K IPKOM
3Be3zie — anbe PHIb. 3ro ysen na genre,
CBA3BIBAIONIEH UX XBOCTBI. KpymmHOE Hesp-
Koe€ co3Be3fuie PrIObI cocTonT 13 Tpex jare-
KO pasbpocaHHbIX yacTeil. [leppas puioa
IIOBEPHYTA F'OJOBOU K MOsicy AHAPOMEDI,
€e XBOCT OTMEUAET YETBEPTas 3BE3/a Iie-
ovky. Bropas pp16a pacrioroxeHa psjpom



Dpaemenm xapmot
36€301020 Heba

¢ cosgesouamu Ilezac,
Andpomeda, Poibo,
Kum, Bodoseii, Kosepoe

c kpoutoM Ileraca, Hike ero kBaapara. Ee
TeJo obpasyeT GJEIHBIN MATUYTOTbHUK
B (hopMe JJOMHKA, OT HETO K Y31y (anbde)
TSHETCS LEN0YKa U3 IIECTU 3BE3L0YEK.
Hroxe y3na Pbi6 HaxoaurTcs co3pesgue
KUT. Nzo6paxaer ono Keroca — ¢anra-
CTHYECKOE UyAOBHUINE, HA PACTEP3aHUE KO-
TopoMy ObLTa oTHaHa AHApoMena. Exun-
CTBEHHAs JIeTaJIb, KOTOPAsi POJHUT CO3BE3-
Ji¥ie C KHTOM, — 5TO J{B€ 3Be3/bI CIIPaBa, OT-
MeJaIoIIie YACTH Pa3BOCHHOTO XBOCTA.

Boponen

IIpoauB JIEHTY BTOPOI PBIOHI 32 €€ IATH-
YrOJBHUK, ITpaBee XxBocTa Kura Mp1 o6Ha-
PYKHM €eIle OJ{HY 3BE3/(HYIO LIeb U3 AT
CEMU 3aMETHBIX 3Be3J[. ITO — BEPXHsAs
qacTh 30/uaKkajIbHOTO co3Be3us BOJO-

JIEN. IlepBas Tpoiika 3Be3s N306paKaET
KUCTDb IIPaBON PyKH, A€PrKaIlylo KyBIIHH.
JIBe pazHeceHHbIE CejyloNue — IUIEYN,
IIOCJIeIHASA — JIEBYIO KUCTb WM Kpail HaKu-
HYTOTO Ha Hee 1uiama. Hipke xysmmunaa nso-
rHyTasd LeNb 3B€3/[0YeK N300paXKaeT CTPYIO,
JIBIOIYIOCSI U3 KyBIIMHA, a ABE BEPXHUE
3BE3/Ibl IIpaBee CTPYU TOPAT HA KOJEHe
u 6eape Bonones. Ilox orkuHyTOI JIeBOMA
pyxoii Bogoies HepoOBHbBIM TPEYrOJbHUKOM
HESPKUX 3BE€3Jl N300paKEHO €IIe OJTHO 30-
nuakanbHoe co3Besaue — KO3EPOI. dro
OJIH U3 HAanboJIee 3aralOYHbIX HEOECHDIX
006pa3oB: MOYEMY Y KO3JI1a PblI-
6uit xBoct? Kozepor — co- £
3Be3jiie OYEeHDb JpeBHEE, \\‘ .
II03TOMY OTBET Ha 3TOT BO-
IIPOC 3aTEPSUICS C TEYEHUEM
ThICSIYEJICTH.

Puiovt. Pucynox us

cma;bumweo 366301020
amaaca
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Kosepoe.

Pucynox us
cmapuno2o 36€301020
amaaca
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Hao6nonenue 38e31HOro Heda

UHTepecHble 3Be3abl u gpyrue
00bEeKTbI

B cozsesjpun INET'AC uyTh npaBee u BblIe
3BE3bI AIICIIIOH (OHA PACITOIOKEHA Ha KOH-
II€ MOPJIbI KPBUIATOTO CKAKyHA) €CTh IPKOE
nraposoe 3pe3jHoe ckorvienue M15. Ero
BHUJIHO Jla)ke B OMHOKJIB. B ero cepenmue
3BE3JbI CJAUBAIOTCS B CIUIONIHOE CUSHUE,
a K KpasM UX CTAHOBHUTCS MEHBIIIE. DTO Ia-
POBOE 3BE3/HOE CKOILUICHHE PACIIONIOKEHO
oueHb Janeko, 6oiee ueM B 30 000 cBero-
BbIX JieT oT COJIHIIA, HO SIBJISIETCS YaCThIO
rarakTuku Murewansrir IlyTe u cogepxut
pruMepHO 6 MITH. 3Be371. B Mo1HbIC MHCTPY-
MEHTBI BUJHO, YTO OHO 3aHUMaeT HA Hebe
MECTO, PaBHOE ITOJOBUHE JYHHOTO JNCKa;
3TO 3HAYHT, UYTO €TO pasMepbl OJIU3KU K
120 ceeroBbM rogam. CunraeTcst, 4To Imapo-
BBbIC CKOIUICHUS — CaMbI€ JPEBHUE 0Opa3o0-
Banust [amakTrku. OHU COCTOSAT B OCHOBHOM
13 CBEPXTUTAHTCKUX «XOJOIHBIX» 3BE3]
(c remneparypoit armocepsr 2000-4000 K).
Bo3spacT 60/IbIIIHCTBA COCTABISIONTIX CKOTT-
JIeHre 3Be3J] — OKoJio 12 muH. jet. Y 3Be3-
HOro ckorutenust M15 ectsb eme oxHo Ha-
nmenosanue — NGC 7078. [leno B ToM, 94TO
6ykBa «M» OTCBLIAET HAC K KaTaJIOTy (ppaH-
nysckoro actponoma XVIII . 1. Meccoe
(B HeM uyTh Goubine 100 06bEKTOB), A CO-
kpamenne NGC — x «Hosomy o6memy ka-
TAJIOTY TYMaHHOCTEH U 3BE3THBIX CKOTILIE-
HMit>», n3janHoMy B XIX B. 1aTCKUM acTpo-
HomoMm M. Jpeiiepom. TOT KaTaIOT BKJIIO-
YJaJ yxKe ThIcSIYH 06bekToB. HebecHnlie
OO'BEKTBI, BXOJSIMNE B 062 KATAIOTa, MOTYT
UMETD JIBA OO03HAUCHUS.

3amnaguee, okosno HIO AHJIPOME/IbI
(3BE3/BI HA ITPABOM KPaIo ITosIca 3pu-

Cosgesdue Kum.
Dpazmenm epasroput
U3 36301020 aMAGCa
A. Ieserus

Yuacmox cospemenrot xapmo
36301020 Heba ¢ cossesduem Kum

rast TYMAHHOCTDb, €¢IMHCTBCHHAI B CCBCp'
HOM IIOJIyIIAPUH, KOTOPYIO 9€JIOBEK C IIPE-

BOCXO/IHBIM 3pEHHEM MOKET YBUIETh HEBO-
OPYKEHHBIM I1a3oM. 910 M31 — 3namenu-
Tasg TYMAaHHOCTb AHJIPOMeE/]IbI — OJIKaIIas
K HaM COCEJIHAS TAJIAKTUKA, O KOTOPOI MbI
yxe rmucanu (cM. ¢. 64—65). OHa BLIIAIUT
JIOBOJBHO OOJIBINOH, JUTMHOH B JIBA IYHHBIX
jqucka. Ham ee rurockue crimpajibHbIE pyKa-
BA BUJIHDI I10]] YIVIOM, ¥ OHQ, B OTJIMYHE OT
tymanHocTu M101 Bobmoit Measeuib,
BBINISIAT KaK 3JuiIc. Jloaroe Bpems nuin
CHIOPBI O IPUPO/IE STOM TYMAHHOCTH U O pac-
crostHuuu 710 Hee. B 1923 1. 9. Xa6061 ¢ momo-
1[I0 CAMOTO GOJIBIIOrO B MUPE TEJIeCKOIA
o6cepBaTopun MayHT-Buicon passioxui
HEKOTOPDLIE €€ YaCTU HA 3BE3Jibl 1 HaIIE
cpenu HuX redenay. Torna u 66110 yeTaHOB-
JIEHO PACCTOSHUE JIO TYMAaHHOCTU AHJAPO-
Meibl. OHO OKa3aJIoCh CTOJIb BEJIUKO, YTO
BC€ COMHEHUS OTIHAIN, CTAJIO OYEBUHDIM,
YTO TYMAaHHOCTH AHJIPOMEJIbI — Jpyras ra-
JIAKTUKA. Tak BBISICHWIOCH, YTO MJieuHbIi
IIyTh — HE €AMHCTBEHHDINA «3BE3JIHBII OCT-
poB» Bo BcenrenHoii n kpome Hamel rajgak-
THKU CymecTByoT u gpyrue. (Kcraru, Bro-
CJIEICTBUU BBIICHWJIOCDH, 4YTO Xab0J 13-3a
HECOBEPIIEHCTBA TOT/[ANIHEN TEXHUKH «He-
MHOKKO» OIMINIGCS, TPUMEPHO BABOE ITpe-
YMEHBIIUB PACCTOAHHUE JO TYMAHHOCTH



Anzspomejipl. COrTacHO COBPEMEHHBIM JIAH-
HBIM, 5Ta 3BE3HAsI CUCTEMA HAXOIUTCSA OT
HAC Ha paccTossHuu okoso 700 ke — npu-
MEpPHO 2 MJIH. CBETOBBIX JICT.)

B cossespuu KUT ecTh 3HamMenuTas nepe-
MEHHas 3Be3/[a OMUKPOH Mupa (c JaTbiHN
€e Ha3BaHHE IEPEBOANUTCS KaK «Iy[€CHAT»,

«yAUBUTEJbHAS»), OHA PACIIOJOXKEHA HA
nee orpoMHOro 3Beps. B 1596 . ee o6Hapy-
KU HeMenkuii actponom /I, ®adpuruyc.

Mupa c nepuos oM OKOJIO Iojla MEHsSET
0JIECK HA LIECTb 3BE3JHBIX BeJIUYUH! ITO
XOJIOTHBIN CBEPXTUTAHT C TEMIIEPATYPOI
Bcero 2000 K. Mamenenus ee spKoCTHU CBsi-
3aHBI, BUJUMO, C XUMHUYECKUMU ITPOIIECCa-
MU, IIPOUCXOJANIIMH B ee aTMocdepe, rae
BpEMsI OT BpDEMECHH OOPa3yIOTCS BEIIECTBA,
ITOIIONIAIOIINE BUAUMBINA CBET. 3aMeYaTeb-
Ha u 3Be3j1a Tay Kura, pacnosioxkenHas s ce-
peauHe 6proxa MOpckoro uyrosuima. OHa
rtoxo:xa Ha CoJrHIIEe, TOJIBKO HEMHOTO MEHb-
nre u xosoxHeH. Ho 06b19H0 3B€3/16I 3TOTO
THIIA OBICTPO BPAIAIOTCS, 2 OHA BPAIACTCS
ME€JUIEHHO, ONATL-Taku Kak Hame CosHiie.
IToaTOMY BO3HUKAET IIOJIO3PEHHE, UTO Y HEE
ecTb riaHeTsl. He nckimouero, uro, xoraa
3Be3/[a POXKJATACH U3 KOCMUYECKOIO BUXPs,
GOJIBIIYIO YACTh BPAIATEILHOTO JIBIDKCHUS
B3STM Ha ceOsI ee TUIAHETHI, JIETKHE, HO pac-
IIOJIO’KEHHBIE JAJEKO OT IeHTpPa Macc.

Crnupanvnas
2anaxmuxa

M31 — mymarnocmo
Andpomedu.

Ll aposoe 3se3010e
cxonaenue M15
6 cossesduu Ilezac

Kcrartn, ecam BBl cpaBHUTE JiBa U300pa-
JKEHHS CO3BE3/Us, IIPUBEACHHBIX HA CTPaA-
Hutie 110, —yJacTok KapThI 3BE3JHOTO HEHA
1 (bparMeHT IrpaBIOPHI U3 3BE3/HOTO aTIaca
. Tesenus, To OGHAPYKUTE, YTO OHU CJIOB-
HO 3€pPKaJbHO OTPaXaloT APYT JPyra: Ha
CXeMe 13 COBPEMEHHOM KapThl rosoa Knra
(HEeTTpaBUIBLHBIN MHOTOYTOJBHHUK C CEMBIO
3BE€3/laMH B BEPIIMHAX) OOpallcHa BJICBO,
a Ha rpasiope lesenus — Bupaso. Jlesro
B TOM, 4TO leBesnii CJIOBHO ITOMEINAET CO-
3BE3/IUS Ha BOOOpakaeMylo HebecHyIo ce-
PY ¥ CMOTPUT HA HUX «CHAPYXXH» — KaK OyJI-
TO HA MOBEPXHOCTDb 3BE3JHOTO IIO6yca:
B3IVIAJ, HAOJIIOATENIsI YCTPEMJIEH CBEPXY
BHI3. A COBpEMEHHasI KapTa 3BE37THOTO HeHa
B KQ4EeCTBE TOYKH OTCUETA GepeT HabIo/1a-
TeJIsA, HAXOAMETrocs Ha 3eMJIe, 1 CMOTPUT
ero mazamu — cHu3y Beepx. M ogHO 11 TO %€
CO3BE3/1€e, YBUJCHHOE C JBYX ITPOTUBOIIO-
JIO)KHBIX TOUYEK 3PCHMUS, OKA3bIBACTCS TI0-
Pa3HOMY OPHMEHTHPOBAHHBIM Ha Pa3HBIX
nsobpaxeHusax. Ilompobyiite Termeps erme
Pa3 MpOoJIMCTATh KHUTY, IPOCMOTPETDh HApH-
COBAHHbBIE PA3HBIMU XYTOKHUKAMH (PUTYPBI
CO3BE3/IUIH M OIIPEACIUTD (CPABHUB C Kap-
TOU 3Be3JHOTO Heba Ha c. 122—123), kTo
13 XYJO’KHUKOB CMOTPHT Ha 3BE3/[bI «CBEP-

Xy», 4 KTO «CHH3Y».
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Hao6nonenue 38e31HOro He6a

FnaBHble co3Be3aund
3UMHero HebOa

31Ma B HAMIMX MHUPOTAX — HANOOJIEE GIArONPUATHBIN
ce30H i HabmoaeHus JIyHbl U IJIAHET, IOCKOJIBbKY
SKJUITUKA B 3TO BPEMS roJia OJHUMAETCS BBICOKO
HaJ| TOPU30OHTOM. boraTo 3uMHee HeGO U IPKUMU 3BE3-
JlaMM, U 3AMETHBIMU, JIETKO HAXOAMMbIMU CO3BE3 11 -
MU. A KpOMe TOTO, 3UMOI1 PAHO TEMHEET U ITO3/IHO CBE-
TAET, TaK YTO BpeMs IS HaOII0J€HUS 3BE3THOTO Heba

YBEJIMYINBACTCA.
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OpuoH

B cepepune Mieunoro Ilyru csepkaet or-
POMHOE U, IOXKaIyi, caMoe APKOe CO3BEe3-
que pamero He6a — OPMOH. Ero nerko
y3HATb — 3TO YETLIPEXYIOJbHUK SAPKUX
3Be3][, OTMEYAIOIUX KOJEeHU U IJIeYU Be-
JIUKOTO OXOTHHUKA. Mexay HUMHU CUSIOT
TPHU 3BE3/IbI I105ICA Fepos, UJYIUE BBEPX
cnepa Hanpaso. ITosic Opuona — nacros-
Iiee yKpameHne 3MMHEro Heba HaNIMX ITH-
por. Jlaxke yenoBek, c1abo OPUEHTUPYIO-

mUKCA B 3B€3/1aX, JIETKO HAWJIET 3TOT P
U3 Tpex APKUX 3BE3]] U, B35B €I0 34 OPUEH-
THpP, 6€3 TPyAa CMOXKET YBUJETH JApPyrue
3Be3/1b1 OprOHa U OKPY’KAIOIHE 3BE3/IHOTO
OXOTHHKA-BeJIMKaHa co3Be3us. /[Be 3Bes-
JIbI, PACIIOJIOKEHHDIE BBIIIE U IIPABEE 3BE3-
11 berenbreiize Ha MPaBOM II€YE OXOTHU-
Ka, U300pKAIOT BCKUHYTYIO PYKY, HECKOJIb-
KO CJIA0BIX 3B€3]] HaJl HEl — JayOouHy. Alb(a
Opnona beresbreiize (mo-apabcku 3To 3Ha-
YUT «ITO/IMBIIIKA BEJINKAHA» ) — I€PEMECHHAS
3Be3J[a, ee OJECK 32 HEIOJIHDBIX IIECTh JIET
usmensiercs ot 0,3-i1 no 1,2-i1 Bunmmon 3se3/-
HOH BeauduHEIL. JleBee U BBIIIE BTOPOTO
edva, 3se371bl besuraTpukc (Imo-1aTeiHU ee
Ha3BaHUE 3HAUYUT «BOUTEJIbHUIIA»), €Ie
OJTHa IpKas 3Be3/[a 0003HAYAET CKATYIO B Ky-
JIaK KMCTB JieBoi pyku. Llennouka 3ses, ny-
masi BHU3 OT Hee, N300pAXKAET, IO CJIOBAM
IItonemes, «mKypy B IeBOU pyke». Ubio
HIKYpy MOT 0bI cXUMaTh OPHOH, CYIUTH
TPYAHO, HO Ha rpasiope u3 aTiaca . Iese-
JIUs 1300 pakeHueE elre 60Jee 3aralogHoe:
B JIEBOM PyKe OXOTHUK II0YEMY-TO J€PIKUT

Dpaemenm wapmo
36e30M020 Heba,
BRANOUANUUTL C036€30USL
Opuon, boavwori Ilec,
Eounopoe, Manwiii Iec,
Basuy, Ipudan



mut. Hakoner, jocraTodHo spkasi 3Be3jia
HaJ| IUIEYaMU OTMEYAET TOJIOBY aHTUYHOTO
repost. OT ero 1eBoro 60ka K IpaBoMy KOJICHY
HaIIpaBJICH BUCAILIMI HA IIOSICE M€Y, OTMEYCH-
HbII HECKOJNBKUMMU CIA0bIMU 3BE3T0UKAMIU.

Cupwnyc n NMpounoH

MpeicienHO ipounB nossic OproHa BJIEBO
U BHU3, BCTPETUM 3Be31y CHpHyc 13 co3Bes-
must BOJIBIIIOM TIEC. dto camas spkas
3Be3/ia HeGa Hanlell iaHeThl (He cuuTast,
koHeuHo, Cosnia). [Ttonemeit HaspiBaeT
ee «3Be3jioil Ha mope Ilca». boabsmoii Iec
Kak Obl CUAUT Ha 3aJHUX Janax. Ero 3an
1 KOPOTKHUI XBOCT YKPAIIECHBI TPEMS J[O-
BOJIBHO SIpKUMH 3Be3namu. I1apa 3Besy Hax
Cupuycom o60o3HagaeT ymu. OT IMEHH 3TO-
ro co3Be3aust («Iec» — MO-JIATBIHU canis)
IIPOUCXOJUT TAK JIOOGMMOE MKOJbHUKAMU
CJIOBO «KaHUKYJbI». B J/Ipesnem Pume nep-

BO€ JIETHEE ITOSIBJIEHUE CO3BE3/I1sI COBITQa-
JIO C HA4aJIOM CTPAIIHOU Kapbl, KOrJa Je-
TSM YCTPauBaIN IIepephis B yuebe. K coxa-
JIEHUIO, B HAaMMX mupoTax Cupuyc (3Be3na

Cossesdus boavwoil
(cresa) u Manwiii
(cnpasa) e
Pacxpawenoie
2pasiopvl us amaaca
36e301020 Neba

A. Ieserus

IOsxHoTrO Mosymapus He6a) CTOUT HU3KO,
U MBI HE MOXEM B ITOJTHOA Me€pe OIICHUTD
KPacOTy 3TOTO CBETHIIA.

Jlyd, mpoBe/JeHHBII BJIEBO Yepe3 IJICUHN
OpuoHa, TPUMEPHO HA TAKOM K€ PACCTOSI-
Huu, Kak bosbmoii Ilec ot nosca, Bcrperur
MeHee fApKylo, yeM CHupHyc, HO 3aMETHYIO
OJIMHOKyIO 3Be3]y. dto [Iponmon, 6ykBarn-
HO «IIpPEJIIEC», WIN 3Be3/[a, KOTOpas HauHu-

HaeT BocxoauThb 10 bosbmoro Ilca u kax
OBI IPEAYIIPEKIAET O €TO CKOPOM IOSIBIIE-
Huu. OdunuaibHO CO3BE3ME, B KOTOPOE
BXOJIUT dTa 3Be3/1a, HA3bIBACTCS MAJIBI
ITEC, HO B p€BHOCTH €TI0 MHOT/[A HA3bIBAIN
u npocro [Ipormonom. B aTom kponeunom
CO3BE3/IMU BCETO JIBE 3aMETHBIE 3BE3/IbI.

Apyrue co3se3aus

Huxe Opuona kpome Ilcos ecTs eme ojjun
YJaCTHHK OXOTBI — BEPHEE, €€ BO3MOK-
Has neab — 3AALL. Ero uernipe ap-
KHE 3BE3/[bI OOPHCOBBIBAIOT XBOCT
U IEPEIHION0 JIaly, YeThIpe 3BE3-
JIOUKH, PACIOJIOKEHHbIC KBAJpa-
TOM, — TOPYAIIUE YN, 6oJee Ap-
Kas 3Be3/[a [0/l HUMU — MOPJIOYKY.
Mesxny apkumu 3sesgamu Cupuy-
com u [Iponmonom Ha HeGeCHOM
3KBATOPE PACIOJOKIIOCH TYCKIOE
cospe3aue EJJMTHOPOTL. Ero camas
sIpKasi 3Be371a UMeeT 4-10 BUJFIMYIO 3BE3/T-
HyIo BeananHy. CripaBa OT JIEBOTO KOJIe-
Ha OpwnoHa, 3Be3zbl Purens, HaunHaeTcs
JUIMHHAS Y U3BUJIMICTAd 3Be3aHas nernb JP-
JAHA, i npocro PEKU, kax B ipeBHOCTI
Ha3BIBAIN 3TO co3Be3aue. OHa yXOUT Jae-
KO Ha IOT U 3aKaHYMBAETCS TaM HEBUIAUMO
y Hac sIpKOi 3Be3/1011 AxepHap.
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Columby,

Il

Cossezoue Ipudan.
I'pasropa usz amaaca
36301020 Heba

A. Iegenus

Cosgesdusn Opuon

u 3aay. Packpawenrvle
epasiopvl us amaaca

A. lesenus
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Hao6nonenue 38e31HOro Heda

Dpaemenm xapmo.

360301020 Heba,
BRANOUAIOUUTL CO38€30UA
Teney, Osen, bausneywl,
Bosvwuwuit, Iepceit

3oauakanbHblie co3Be3aus
3MMHero HebOa

Kpaitasas sepas 3sesga nosica OproHa Jie-
JKUT Ha HeOECHOM 3KBAaTOPE, a SKJIUINTHKA
3/I€Ch IIPOXO/UT BBINIE HETO IIPUMEPHO HA
23° (HAaIIOMHUM, YTO UMEHHO MO/ TAKUM
YIVIOM IJIOCKOCTh SKJTUITHKH HAKJIOHEHA K
IIJIOCKOCTH HebGecHoro 3kBaTopa). Ha Heii
XOPOIIO BUJTHBI TPH 30, JUAKATBHBIX CO3BE3-
must — Tenen, bausaensr u Pax. Hax roso-
Boli OpHoHa BHJICH IOYTH PaBHOOEIPEH-
HBIH 3BE€3AHBINA TPEYTOJbHUK WJIN JICKaIas
Ha 60Ky TaTuHCKasA Oyksa V. [Ipasas spkas
3Be3/1a purypnl, AjlbjebapaH, Ha3bIBAETCS
eme u razom TEJIBLIA u, xak BugHO U3
Ha3BaHUSA, HAXOJUTCS HA €TO OTPOMHOI TO-
sose. /IBe Ipyrux 38e3/ibI 0603HAYAIOT KOH-
bl poros. Bepxusasa n3 Hux (6era Tesrpna)

B IPEBHOCTHU IIPUHAJICKATIA IBYM CO3BE3-
AWM Cpaldy — KPpOME OKOHYaHUs pora Tenpb-
a OHa OTMCYaJIa CIIC U IIATKY Bosuunuero.

+ BQ3HUUMA e
3 .
° o .

Eme yeTnbIpe 0BOJLHO ApKUE 3BE3/IbI IIPa-
Bee U HIDKe AsbaiebapaHa OTMEYAIOT TEJIO
U TIOJIOTHYTYIO HOT'Y 3B€3/[HOTO ObIKA, 4 CIIpa-
Ba oT TesbIia HaXoUTCS GJIEHOE CO3BE3ANE
OBEH.

JleBee nByx 3Be3j Ha porax Tenbia ropur
rnapa emie 6ojiee IpKUX, NPUHAJJIEKAIIIX
yKe apyromy cossesauio. dto Kacrop
u ITosykc — 3Be3/1bI, BEHYAIONHE I'OJIOBbI
BJIM3HEILLOB. biusuenbt — HebOIbIIOE
CO3BE3/I1€, N300PAKAIOIIEE JBYX CTOSIITIX
PA1OM IOHONIEH, IMEeHA KOTOPDIX MOJIY4YMIN
IaBHBIE 3B€3/1bl. OT HUX 110 HAIIPABJIEHUIO
k OpuoHy UJyT JiBE 3BE3/IHbIE [IETIOYKH, OT-
MeualoIUe UX Iosica U HOTU. 3Be3/1a CIIpaBa
TOPUT Ha KUCTH BBITAHYyTOU pyku IToutykca.
Jlesee bimsHenoB Ha TAKOM K€ PaCCTOs-
HMH, KaK MeKJy HUMU U TesbIiom, JexuT
HeOGOJIBIIOE U HE CoJiepKalllee IPKUX 3BE3]
cosBesaue PAK.




Cossesdue Iepeeit.
Tpasropa uz 36e30n020
amaaca A. 1esenus
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Bo3Hununn

JleBee u Boimte Teabra Haxoaurcss BO3HU-
YUU. Ecim IIPOBECTHU HAIIPABO BBEPX JIM-
HUIO Yepe3 KOHITbI poros Tesrblia, To MOKHO
K KOHI[aM POTOB JJOGABUTB €TO JICBYIO CTYII-
Hio. JIeBee U BBINIE HEE TOPUT sIpKas 3BE3/a
Karmesra — HenmpeMeHHas TPUHAICKHOCTD
31Oro cosBesaus. G 1aTbIHI Ha3BaHUE 3BE3-
JIbI IIEPEBOJUTCA KaK «KO304Ka». Pacnoso-
SKEHHYIO HIDKE HEe Iapy 3BE3/[0UCK Ha3bIBa-
10T Koznaramu. Mexay Kosaaramu nome-
raeTcs «TyMaHHasi» 3Be3fouka. Ha camom
JieJie 5TO He 3Be3/1a, a TECHOE 3BE3/[HOE CKO-
mieHue. lesenuit HapuCoBas KO3y 3a CITH-
HOIT Bo3HMYEro, oH MOJIEPKUBACT €€ Py-
KOH, JiepKa KOo314T Ha jajoHu. Ilpasoe
1e4yo 1 rojosa Bosauuero ormeuyeHsl J0-
BOJIBHO 3aMETHBLIMU 3Be3gaMu. JInaus ot
3BE3/[bI HABEPXY TOJIOBHI Uepe3 IIPaBoe IIe-
90 IMPUBOJUT K 3BE3/(€ HA KUCTH IPaBOU
PYKH, B KOTOPOU IIPHU N300 PaKEHUU 3TOTO
IIEpCOHAKA OOBITHO IIOMEMIAIOT XJIBICT. Oc-
TAETCS 3araJKoi, KakuM obpaszom Bosuu-
YU, TO €CTh HOTOHIUK KOHEN KOJIECHUIbI,
CBSI3aH C KO30M U KozisaTamu. MoKeT ObITh,
OH ITIEPBOHAYATBHO OBLIT MACTYXOM?

Mepcen
ITpasee u Boime Bosunuuero naxoaurcs co-  Cosgesdue Bosnumuuil.
3pe3aue crmacurens Augpomennt IIEPCEA.  Packpawennasn

Ilens 3 BOCBMHU 3B€3J MPOTIHYTA BJOJb
¢uryper repos. CBepxy BHI3 OHU OTMEYa-
I0T: BepxHAA (1o cirosaMm Ilronemes, «rty-
MaHHas») — BEPX KPUBOU cabJId; CIEAYIO-
mas — NpeAnacyYbe BCKMHYTON NpaBOM
PYKU; Ta, 9TO 32 Hel, — ruredo. Jlanpie cire-
JIYIOT: IIpaBBIA Kpail 1mosica, Ha4auIo
IIpaBoro 6e/pa, IeBOE KOJICHO, TOJICHb
1, HAKOHEII, IATKAa B KPbUIATOH CaHJa-
smu. Broap seBoit menouyku (ciaeBa ot
Hee) UJAET BTOpas, 6ojee KOPOTKAS
[ernoyvKa us3 mectu 3se3. OHa Hauu-
HaeTCcs 3Be3J[0M Ha JIEeBOM ILIede, 3a
KOTOPOU MJyT: 3B€3/1a Ha JIOKTE JIe-
BOM PyKH, 3B€3/1a HA KyJIaKe, CKMMa-
IOIIEM ITYYOK BOJIOC-3MEI OTPYyOJICH-
HOW T0o10BBI Mey3bl loprounnr. Eme °
JIBE 3B€3/[bl HAXOAATCS Ha CAMOM T'O-
JIOBE UyJIOBUINA, OJfHA U3 HUX, AJI-
roJIb, — OYCHb ApKas.

IIpaBee Asrona u 3Be3pl Ha
sokre Ilepces MOXHO YBUAETD CTYyITHU
y’Ke 3HaKOMOI HaM AHJIpOMEJIbI.

epasiopa u3 36e30M020
amnaca A. 1eseaus
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Ha6moxenune 38e3xH0r0 HebGa

UHTepecHble 3Be3abl u gpyrue
00bEKTbI

Cossesnue OPMOH ne cayugaiino npej-
CTaBJSET COOOI TaKoe TEeCHOE cobpaHue
ApKUX 3Be371. Bce oHn He mpocTo mpoernu-
PYIOTCS HA OJTUH yJaCTOK HEGECHOM cpeprl,
HO U CBSI3aHBI OOIIHOCTBIO ITPOUCXOK/IE-
HUS, U CET9ac 3TH 3BE3/bI PA3JCTAIOTCSA OT
0O0IIeTo IEHTPA B pasHble CTOPOHBI. CeMu-
3Be3arie OpHoHa He TaK V3K JAIEKO OT HAaC —
JIO HETO «BCETO» THICAYA CBETOBBIX JIET.
boapmuncTBO 38€3/1 OproHa — BEJIMKAHBI.
berenpreiize (anpda), cusronas Ha IPaBOM
IJIevye TPEYECKOTO Teposi, — KPACHBIA I'U-
TaHT: IMOMEPEYHUK 3TOH 3BE3/bI GOJIbIIE
op6uTtel Mapca, TO eCTb PAacCTOSTHHUSA OT
Mapca o Coanna! 9rta 3Be3ja — Henpa-
BIJIbHASI TIEPEMEHHAS, B KOTEOAHUAX ee
SIPKOCTU ACTPOHOMBI OTMEUAIOT IIEPHOJIBI
6 u 62 mecsria.

Purens (6eTa) Ha T€BOM KOJIEHE — HAIIPO-
THB, TOTyOOBaTas 3BE3/]a, KOTOPas BABOE
ropstaee CoTHITA M GOJIBIIE HAIETO CBETHIA

«Bcero» B 40 pa3. OHa BXOJUT B TPOUHYIO
3BE3/THYIO CICTEMY — BOKPYT GOJIBIIOI 3BE3-
JIbI 0O PAIAeTCsI CUCTEMA-CITYTHUK, COCTOS-
IMast U3 IMapbl GJIN3KUX 3BE3/[0YCK.

Cossesaue TEJIELL smameHuTo TeM, 4To
B HEM HAXOJATC JiBA CAMbIX OJIU3KUX K HAM
3BE3/IHBIX CKOIUIEHUS, EIIE B TAIEKOM aHTIY-
HOCTHU ITOJTyYUBITHUX COOCTBEHHBIC NMEHA
Inesner u I'maner (Ha Pycu Ilresnsr HasbI-
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Teney. JTucm us
36€301020 amaaca
A. lesenus

36e30vt [1nesd naseamnot
6 UeCm> MUPUUECKUX
0es T1nesd, douepeit
Amaanma: Anvyuona,
Acmepona, Maiis,
Mepona, Tatizema,
Leneno u Inexmpa

Bam Croskapamu). [ iesbr —TecHas rpymrr-
Ka 3BE3/I0YCK «HA 3arpuBKe» TeibIia, B KO-
TOpPOU 30pKHE HAGIIONATETN BUAAT CEMb
3BE3J(, a TIOJU C HOPMAJTbHBIM 3PEHUEM —
ecTh (4 B TEJIECKOI UX BUIHO OOJIBIIIE COT-
HM). [ager 6osee paccestHbI M HAXOATCS
Ha Mopje v Tesxpma npasee Asnbne6apana
(aro anbga Tenpna, 3pe3na 1-i BeTUINHEI,
KPaCHBII I'UTaHT, CBETUMOCTb KOTOPOTO
B 150 pa3 6oubine conneunoii). Henanrexo
OT KOHIIA HIDKHETO poTa (A3€THI) B TEe-
ckon BujpHa KpaboBujpHas TYMaHHOCTB,
KOTOpyio Mecche BHEC B CBOI KaTaJIOT IO
Ne 1, —»aT0 HEmpaBUILHO POPMBI ra30BOE
006JIaKO, KOTOPOE U3JIYIaeT PATHTOBOTHEI
1 pacmupseTcs co ckopoctsio 1000 km/c.
OHo mpezcTaBasgeT coOOH ciIex B3phIBA
cBepxHOBOI 1054 1., 0 KOTOPOI COXpaHmIn
ceesenus geronucnbl Kuras. Cama B3o-
pBaBIIascsA 3B€371a HE BUJIHA — CKOpee Bce-
ro, OHA IIPEBPATHUIACH B CBEPXILJIOTHYIO
HEUTPOHHYIO 3BE3]LY.

B cosBesnuu BOJIBIIIOM TTEC BHMMaHME
Habmoaarenei npusiekaetr Cupuyc — ca-
Mast sIpKas 3Be3/1a Heb6a. OH — o/[Ha U3 CaMbIX
OIM3KUX K HAM 3Be3][ Y HAXOJAUTCSI BCETO
B 9 cBeToBbIX rogiax. Eme B 1844 r. beccenn,
nsyuasmuii B Kennrc6eprckoii obcepparo-
pHM COGCTBEHHBIE JIBIKCHUS 3BE3T, 00pa-
THJI BHIMAHHE HA «BOJHOOOPA3HBIH» Iy Th
3TOH 3BE3/bl. ACTPOHOM IPEIIIOTOXKILI,



ugro y Cupuryca ecTh HEBUJIUMBIH CITyTHUK,
KOTOPBIi, 06paIasch BOKPYT HETO, OTKJIO-
HSET MyThb 3Be371bl oT npaMoit. (ITpasrrb-
HEH CKa3aTh, YTO MO MPSIMOU JBIKETCS UX
obmuit rieHTp Macc.) A yepes 20 ser B mmo-
CTPOEHHBII K 3TOMYy BpEMEHU 60JIee MOTII-
HBIN Tesneckon crnyTHUK Cupuyca yaaaoch
YBHUJIETh. DTO OKA3AJICS IIEPBBIA U3 OTKPBI-
TBIX OEJIBIX KapJUKOB — IIPU Macce TaKOU
ke, kak y CoTHITa, OH BCETO BTpOE GOoJIbIIe
3€MHOTO MIapa.

_ Cossesdue
" bausneun..
I'pasiopa us

36e301020 amaaca

A. Ieserus

B BJIM3HEIIAX noxoxue Ha nepBbIi
B3I/ IIaBHbIE 3Be3/1b1 KacTop u IMosnykc
okazanuch pasHbiMy. [Tosuryke (6eTa) —xo-
JIOJTHAS, KpacHas OJJMHOYHAs 1 6oee 613
xad K Ham 3Be3jga. A Kacrop — cioxknan
3BE3/[HAA CHCTEMA. DTO ABE GJIUKUE TOps-
9r€e rOJIyObIe 3BE3/bI, KOTOPBIC OOPAIIAIOT-
ca ¢ nepuogiom okosio 300 set. OKkos0 HUX
ecTh HeGosbImas 6enas 3Be3ja, KoTopas,
BO3MOXKHO, OOPAIAETCS BOKPYT IAPhI IVIaB-
HBIX C IIEPHOJIOM B JICCATKY ThICTY J1eT. [To3-
K€ IIPH UCCIEeJOBAHUN UX CIIEKTPOB BBISC-
HIJIOCh, UTO KaXKJas U3 HUX, B CBOIO Oue-
peab, 1BoiiHasd, Tak 9To KacTop —aTo mec-
THKpaTHas 3BE3THAS CUCTEMA.

Kanesura — «ko3a» BOSHHUYEI'O — He Tak
IIPOCTA, KaK KAKETCA. TO CHCTEMA U3 JIBYX
KPYITHBIX 3B€3/l, OJTHA N3 KOTOPBIX GOJIbIIE
Connna B 2,5 pasa, a apyrag eme B 5. Ho

aTaIapa MEPKHET B CPAaBHEHHH CO 3BE3/I0N
JI3€Ta, PACIIOIOXKEHHOM ITpasee nosica Bos-
HUYero. Bokpyr miaBHOI KpacHOM 3Be3/ibl
YYZOBHIIHBIX PAa3MEPOB, IMOMEPEYHUK KO-
TOPOI GJIM30K K pazMepaM opoUTHI 3eMiIH,
obpamaeTcs 1o opoUTe pa3MepoM ¢ Opou-
Ty FOnmTepa eyThIil F'UTaHT pa3MepoM Co
190 comnr.

3Be3sa jgesbra Ha rogose Bo3zHumuero —
JIBOITHASI, C HEBUJAMMBIM CIYTHHUKOM. ACT-
POHOMBI TOZO3PEBAIOT, YTO 3TO YEpHAS
JIBIPA, XOTSI PSIMBIX JIOKA3aTEIbCTB 3TOTO
MOKA HET.

B cossesauu [TEPCEN obpamaeT Ha ce6s
BHUMAaHHE 3Be3/1a AJroJib, M0-apabcKu AJr-
TyJIb — «T'OJIOBA JieMOHa». OHa He 3ps Tak
Ha3BaHa. 3Be3/[a U300paKAET IVTa3 MEPTBON
roJIoBbI Mejy3bl, HO 3aMETHO MEHSIET OJIECK,
c1oBHO nopMurusaet. [lepsbiM ee uccieno-
Bau [yapaiik, orkpbiarenns negens. Iepn-
O/l U3MEHEHUSI e€ OJIeCKa HEMHOTO MEHbIIIE
TPEX CYTOK.

ATMmocdepa IMTaBHOM 3B€3/1bI AJITOJIst Harpe-
Ta 710 15 000 K. Ona 6osbl1e yeM BABOE Io-
psuee CousHIA, BTOpAs 3BE3Ja ropsdiee
Couana Becero Ha 1000 K. 3Be3zpr o6paa-
I0TCS BOKPYT OGIIETO IIEHTPA MACC U C PETY-
JIIPHOCTBIO XPOHOMETPA 3aTMEBAIOT JIPYT
apyra. Ho aTo He Bce — cIeKTpaIbHBIH aHa-
JIN3 TIOKA3aJI, 9YTO y 3TOU 3BE3JHON Mapbl
€CTB eIl OJINH CIYTHHUK, KOTOPBII 06XOUT
«MaTepuHCKUe» 3Be3/1bl, Kak Mapc Cosnrie,
IIPUMEPHO 32 J[BA 3€MHBIX T'oJia.

Cuoinosva Jedv, Kacmop
u Hoaryxc (uau
Toaudesx), 6 wecms
KOMOPHIX HA3BANO
cossesdue bausneyol,
Ovau xpadpvimu
sounamu: coin 3eeca
Hoanyxc crasuaca xax
KyAaunbLIl 60eu, a coin
semnoeo mysica Jleov
Kacmop 6vta uckycroin
HAC3OHUKOM
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Ha6moxenune 38e3xH0r0 HebGa

Co3Be3aud I0)XKHOro

HeOa

boapmmuHcTBa co3Besguii FOxxHOrO mosymapus He6a
B HAIIMX MU POTAx He BUAHO. Ho naBaiiTe paccmoTpum
UX PACIOJIOXKEHHUE IO KapTe: KTO 3HAET, MOXKET ObITh,
1 BaM, ITOJJOOHO BEJIMKUM ITyTEIeCTBEHHUKAM ITPOILTO-
o, IOBEIETCS OKA3aThCs MO HEOOM APYroro MOJIyIIa-
pus U yBUJeTb He3HaKkoMble 3Be3/bl. KapTy IOxHOrO
IOJIYIIAPUS MOKHO PacCMOTPeTb Ha ¢. 123, a Ha aTux
CTPAHUIIAX MBI PaCCKaXKeM O Hanbojiee NHTEPECHBIX
00BbeKTaxX I0KHOTO Heba.
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Cossesdue FOxcrvii
Kpecm na gone
Maneuroeo Iymu: dse
8000pasicaemwvie MUHUU
COCOUNHAIOM UembLpe
363001 €036€30UA

Cossesous Llewmasp
u Boax. Ppazmenm
UMAanLANCKoU Ppecku

Kak HaTtu FOXHbIV nontoc

Cesepupiii nomoc ormeuen Ilonsapuoit
3Be3/1011, a FO:KHBIA JIMIIeH 3Be3HBIX OPH-
enTupos. Halitu ero momoraer FO>KHDBIN
KPECT — cosBesjiue, KOTOpO€E BUJHEETCS
noxa 3aguumMu konbiTamu [TEHTABPA

Coseesdue
Komnac.
Ipasiopa

U3 36€301020
amaaca M. booe

(Kenraspa). Cob6cTBeHHO, co3sesaue IOx-
Helii Kpecr nipejcrasiser coboit yeTnipe
SIPKUE 3BE€3/[bI — BEPIINHBI YETBIPEXYTOIb-
HHKA, Yepe3 KOTOPBIE MBICICHHO CJIE/yET
IIPOBECTH JIBE IIEPECEKAIOMIMECS IO/ TOYTH
HIPSMBIM YIJIOM JIMHUHU, YTOOBI 00Pa30BATICS
kpecr. Jlesee IO:xnoro Kpecraropar spkue
3BE3/(bl HA MIEPETHUX KOIIBITAX UEJIOBEKO-
koHs. Ta, koTopas 1oxkHee, anbda (rmo-apad-
CKU OHa HasbiBaeTcs «lomuman»), — ogHa
13 CAaMbIX OJIM3KHX K HAM 3B€3/], PACCTOSTHIE
jo vee 1,34 nc. ToruMan — TpeThs O APKO-
ctu 3Be3a Hamero nHe6a. Cossesnue Ien-
TaBp, KCTaTH, 3aMEUYATEJBHO €IIE U TEM,
YTO B HEM HAXOJUTCS HE TOJHKO «OJHA U3
CaMbIX OJIM3KUX», HO W OJVKaNIas K HaM
3Be3na— [Ipokcnmva llenTaspa («pokcrmMar»
MMO-JIATBIHU U 3HAYUT «OJrpKaiimast»). OHa
orcrouT oT Hac Ha 1,31 nc. HeBunumas ne-
BOOPYKEHHBIM ImazoM IIpokcuma cocras-
JageT JBOMHYyIo 3Be3]y ¢ aabdoil Ienras-
pa — Toommmanowm. ITpumepHO Ha TakoOM Ke
paccrosauun ot KOxHOTO TOJIOCA, UTO
n Oxub1it KpecT, ToIpko HalIpoTHUB HETO,
TOPUT sIpKas 3Be3/[a AXepHap — MOCIETHAS
B JUINHHOM, BBITSTHYTOM CO3BE3JUU PEKU
IAPUJIAH. FOxHBI MOJIOC HAXOISAT, MbIC-
JICHHO NPOBEAs JTUHUIO dyepe3 AxepHap
1 103KHyI0 3Be3y Kpecra n Haiing ee cepe-

JIHY.

ApeBHee co3Be3aue
Kopa6nb Apro

Jlesee I0xnoro Kpecra sesxar coszpesjius
ITAPYCA, KNJIb u KOPMA. Korna-to 3Be3-
JIBI TUX CO3BE3/IUI COCTABISIIA TPOMaTHOE
cossesaue KOPABJIb APTI'O, Boigeennoe
emte gpesuuMu rpekamu. Ho B XVIII B. aTo
CO3Be3/IMe YIPa3gHWIN (OHO 3aHUMAJIO
CJINIITKOM OOJIBINON y9acTOK Heba, YTO He
BCETaa OBLIO YAOOGHO ISl HAGIIOACHUI);
B 1763 r. Ha ero MecTe MOSIBHJINCH TPU



CO3BE3/IVSI [IOMEHBIIE, & PATOM C HIMU OBLIO
BbIZEJIeHO HOBOe co3Besaue — KOMITAC.
Ha ranpHeM kpaio Apro ropur spkasi 3Bes-
na Kanomnyc (ceituac ato anpga Kurs). 9rta
3BE€3/1a, CUAIOMASA HA KOpabJe, MOJydrIa

Coszsesdue Kopabns
Apeo. Ppazmenm
epasiopol
U3 36301020
amaaca
A. Iesenus.

UM B 9€CTh MU(UIECKOTO KOPMYETO, KO-
TOPBII BeT KOPAGJIb IpedecKoro mapst Me-
Hejas, myka IIpexpacnoit Enensl, crasmeit
npuunHoil TposiHckoi Boitnbl. Kanomyc —
BTOPas 1o sspkocTu nocje Cupuyca 3pesa
Hanrero He6a. B 10:kHOM Hebe XOPOoIIo BU-
Ha 1 110J10ca 3Be3/ Hamei [amakruku: Mieu-
HbIi [IyTh MPpOXOAUT Yepes I0KHYIO 9acTh
(>xano) CKOPITMOHA, konerra Llenraspa,
IO:xnb11 Kpect 1 wactu Kuia u Kopwmsr.

Apyrue co3se3aus
M UHTEepeCHble 00bEKTbI

IOsxnee Kanonyca naxogarca Manoe u bosn-
moe MareyuranoBsl O61aKka — HEITPABIIIB-
HOU (pOPMBI 3BE3THBIC CKOIUICHUS, KapJIr-
KOBBbI€ TATaKTUKH, CIYyTHUKU MJeqHOro
ITyTn. OHM BUIHBI Ha HeOGE ¥ HEBOOPYKEH-
HbIM 1a3oM. boabmoe Maresranoso O6.ra-
Ko Haxoautca B co3Besauu 30OJIOTAM
PBIBA, a Manoe — B snammax TYKAHA. Mex-
Jy MaresuranoBbiMu O61akaMy HAXOAUTCS
HenpumeTtHoe cossesgue CTOJIOBAI

I'OPA. 3onoras Pei6a, Tykan, Cronosas
Iopa u mHOTHE JpyTHEe co3e3nus KOxHOTO
MOJIyIIapUst — HOBBIE, UX HE OBUIO B IPEBHOC-
TH. MHOECTBO HOBBIX CO3BE3JUI IMOABU-
sochb B IOxn0oM nosymapun 8 XVI-XVIII BB.,
a Ha4aJI0 OCBOEHMIO I0KHOTO Heba I10JI0-
JKUJIA 31T0Xa Bemknx reorpapuyeckux or-
KPBITHUIA.

B cropone oT nmostoca, IpOTHBOIOJIOKHOM
I0xxnO0MYy KpecTy, Haxonurcs co3sesaue
JKYPABJIb. Ilenouka 13 yeTbIpex 3amMeT-
HBIX 3B€3Jl OTMEYAET €TO T'OJOBY, TEJIO
1 XBOCT. BOKpyT Hero pacroyoxuimce: ce-
Bepuee — IOJKHAA PBIBA, psaiom ¢ neii mos
konerTamu Crpesbiia — MUKPOCKOTT, na-
npotus Mukpockona — PEHHMKC u MH-
JEELL, a nannporus Unzeiina, pagom ¢ I0x-
HOI1 PpI6OI, 1BE TaIEKO pa3HECCHHBIC 3BE3-
b1 orMmeuyaioT co3sesnaue CKYJIBIITOP.
Iens 3Be3s dpugana, uiymas oT AxepHapa,
o6unmaet usaydunoir I[IEYD (mepsona-
YaJbHO 3TO CO3BE3/AME Ha3bIBAIOCH Ileun
Asrxnvunka). Mesxny cossespusamu Ctpetert
u llenrasp pasmectmwiucs TEJIECKOII,
FOKHBIN TPEYTOJIBHUK u MYXA.

Coseesoue Teuw

ANxumuxa us 36301020
amaaca H. booe
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Cnupanvnas
eanaxmuxa borvuoe
Mazearanoso Obnaxo —
CRYMHUK Hawel

lanaxmuxu




3akJiloyeHue

Jloporue ipy3bs, BOT BbI IIOYTU U JJOUUTAIN
oTy KHUTy. Hageemcs, 4To TOT UHTEpEC K ac-
TPOHOMUU, KOTOPBII OGYANI BaC B3ATh €€
B PyKU, HE yrac, a JIMib yKkpenuics. Bejanb
BBl y3HAJIM MHOTO TaKOTO, O Y€M paHbIIE,
HABEPHOE, U HE II0/[03PEBAIN, — 1 O CAMOM
HayKe, N3y4Jalonei HeGecHbIE Tea, U O Ha-
meit Becestennoii. Oxa3anock, 9TO aCTPOHO-
MBI HE IIPOCTO 3HAIOT HAU3YCTh BCE IIJTAHETEI
M CO3BE3Us U HAGJIOZAIOT 32 3BE3JaMU —
«I7le KaKasg HaXOAUTCS», HO HAYYHJIUCD OII-
PEAENATh PACCTOSHUSA JIO JAJIEKUX 3BE3J
U TUIAKTUK, U3MEPATDH UX TEMIIEPATYPY, Y3-
HaJIN, KaK OHU BO3HUKAIOT U 3BOJIIOIIMOHU-
pyioT. Jla 1 cam Hall MUpP OKa3ajcd HE Beu-
HBIM U HEM3MEHHDIM, 2 UMEIOLTUM BO3PaCT

(XOTSI M OYEHBb NOYTEHHBIH — 15 Mup. 1et!)
U CTPEMUTENBLHO PACIUPAIOMUMCH. JTO
OTKPBITHE, KCTATH, YAUBUJIO HE TOJIbKO
BAC — OHO IOPA3WIO U BCE YEJIOBEUYECTBO,
3aCTaBUB YUEHDIX IIEPECMOTPETH CAMy MO-
jenb muposganus. M mbl yBepeHbl, uTo
B OJIMKaiiIeM Oy/yleM «HayKa O 3Be3/[ax»
IIPEIOJHECET YEJOBEYECTBY €Ille HEMAJIO
CIOPIIPU30B, C/IEJIAeT eIle HEMAJIO MUPOBDIX
OTKPBITUI: B€JIb CETOJIHA aCTPOHOMMUS —
OJIHA U3 CAMBIX JMHAMIYHO Pa3BUBAIONHX-
s HayK.

B 5Toi1 KHUTE MBI pacCcKa3aau BaM JIaIeKO
He 060 BCEX OTKPBITHAX COBPEMEHHOM ac-
TPOHOMUU: YTOOBI HOHATH MHOTHE U3 HUX,
OTPe6OBaNTOCh OB GJIN3KOE 3HAKOMCTBO
U C TeEOMETPUEN, U C (PUBNKOI, U C XUMUEH.
Hoy Bac eme Bce Biepejiu, 1 Mbl HaJleeMcsl,
YTO C BO3PACTOM BbI HE yTPATUTE UHTEPECA
K aCTPOHOMUM — HayKe, U3yJalollei 1 1ia-
ety 3emis, u ConHeunylo cucremy, u Mieu-
e IlyTh, 1 jajekne raJakTUKu, U BCIO
Bcenennyio...

%
*

Bomvwas wacms smoti kxnuzu 6ou1a nanucana
U3BECMHDIM NONYAAPUIAMOPOM HAYKU, ABMOPOM
MHONCECMEA HAYUHO-NONYAAPHBIX KHUS U CMaA-
meti C. B. KHTOMHPCKHM. Emy oce npu-
naodsescum u obuuti samuvicen pabomot. K necua-
cmaro, cmepmv nomewana Cepeero Buxmoposuy
3axonuums Knu2y. as sasepuienis nexomopuix
HEOONUCAHNBLX 2A1A6 OBIAU UCTLOABLI0BAH DL MAME-
puanvt, npedocmassennvie E. I. HTAJIbAH-
CKOH, H. K. JIATIHHOH, C. H. MAPKO-
BOH, B. JI. IOHOMAPEBOH.
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CHpaBO‘IHbIﬁ MaTepual
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HNmennoii ykasaTesn

UmMmeHHON yKa3aTenb

Anamc JIxon Kaya (1819—1892), aHmmiickuii acTpOHOM, OT-
kpeiBinnii wianety Henryn (1845) 34—35

anb-Barrann (850—929), apabGckmii MaTeMaTUK U aCTPOHOM,
cocTaBu Tabsuipl asrkenus Connia u JIyHbI, onpeesnt
HAKJTOH 9KTUTTHUKH 1 3HadeHue rmpereccuu 80

are-Bupynu (973—1048, o ap. ranxbv nocie 1050), apabekmit
ydeHbli-sHIIKIonecT 80

anb-®epranm (ok. 860—?), apadckuii actpoHom 80
AmGapuymsa Buxrop AMazacnosud (1908—1996), pycckmit
U ApMAHCKUI acTpopusuk 56

Anaxcumen Mmrerckmii (ok. 585—ok. 525 1. 10 H. 3.), ApeBHe-
rpedeckuii puaocod 76

Apar (IIT B. 10 H. 3.), ,leCBHCI‘gC‘ICCKI/IfI I103T, AaBTOP ACTPOHO-
MHUYECKOH 1oaMbl «SIBienns»

Apmucrorens (384—322r. 1o 1. 3.), ApeBHETpedecKkuii prmocod
U y4eHbIi 82

Apxumen (ok. 287—212 1. 10 H. 3.), APEBHETPEUECKUIT YICHBII,
MaTeMaTHK U MEXaHUK

ac-Cydu (903—986), apabckmii actpoHoM, aBTop «Kuuru o ne-
HO/BIDKHBIX 3Be3zax» (965), copepakameii karanor 1017 3Besx
u ormcanus 48 cospesauin 80—81

Baiiep Morann (1572—1660), HemMerxuii aCTpOHOM, U3/aBIIHI
aTnac «YpaHomerpus» (1603) 84—85

Bapuapy dayaps Omepcon (1857—1923), ameprkaHckuii acTpo-
HOM, HaGJIIO/JaBINI TUITAHETDI 1 caabble 3pe3 bl 106—107
Berononsckuit Apucrapx Anojutonosud (1854—1934), pyccxuii
acTpoHoM, supexrop Ilyiakosckoit o6cepsaropun 87, 99
Beccems Opuyiprx Brubresnsm (1784—1846), Hemenkuit acTpo-
HOM, BBIYHCJUBIMUN OPOUTYy KoMeThI lannes, aupexTop
Kénurc6eprckoii o6ceppatopun 106, 116

Boxe HMorann dnepr (1747—1826), nemenxuit ACTPOHOM, M3/1a-
Tenb «ATnaca 3sesHoro neba» (1778) 32, 8

Bpare Tuxo (1546—1601), naTckuii acrporom 83, 85, 99
Bpagneit Jxeiime (1693—1762), anrmuiickuit acTpoHOM,
JqupekTtop Ipunsuuckoii o6cepsaropun 102

Bpyno [xopaano (1548—1600), ntanbsuckuii procod 44
Tarapun IOpunii Anexceeprd (1934—1968), pycckmii kocMOHaBT,
HEPBLII YeTOBEK, COBEPIIUBIINI ITOJIET B KOcMoc 90

Tamuneii lamreo (1564—1642), ntanrpanckuii pusnuk 1 acTpo-
HOM, u3o6peTarenb Teaeckona 29, 30, 40, 60, 82—85, 88, 103
Tesenmii fn (1611—1687), moabckmii acTpOHOM, OCHOBATEJIb Ce-
nenorpaguu (kaprorpacun JlyHbr), aBTOp KaTanora 3pe3j «AT-
Jraca 3Be3{Horo Heba» (u3gaHbl mocmepTHO) 50, 65, 84—85, 97,
99, 101, 103108, 110—111, 113, 115-117, 119

Tepunmpysr ditxap (1873—1967), rarckuii actpoHOM, ycTaHo-
BUBIINI 3aBICUMOCTDb MEXJIy CIIEKTPAIbHBIM KJIACCOM M TEM-
neparypoii 3sesy; 86—87

Tepmens Bubsv (Ppuapux Bruisressm) (1738—1822), anmmii-
CKUIT aCTPOHOM, OTKpPbIBIIHIL Iu1aHety Ypan (1781) 32, 60
Tummapx (ox. 190—125 1. 0 H. 3.), IpEBHETPEYECKHIA yIEHBII,
OJTVH M3 OCHOBOTIOJIO;KHIKOB aCTPOHOMIH, COCTABHITENh KATaIoTa
3B€3/1, IEPBOOTKPBIBATENb NIpereccun 7, 12, 7778, 107
Iynpaiik xon (1764—1786), aHmiiickuii acTpOHOM, UCCIIEAO-
BABIINII IEpeMeHHbIe 3Be3/b1 99, 117

Honmwrep Kpucruan (1803—1853), aBcrpuiickuit pusnxk 87
Hdpeiiep Moxan Jloasur dvuiab (1852—1926), narckuii
acTpoHOM, paboTan B AHrmn 110

EBnoxc Kammckmii (0k. 408 —0ok. 355 1 IO H. 3.), APEBHErPEUECKUI
MaTEeMaTHK 1 ACTPOHOM 77

Keiizep IIurep Jlupkcayn (ym. 1596), rojuranackuii MoperLia-
BaTeNb, HAHECIINI Ha KapTy 3BE3JHOTO Heba 12 HOBLIX co-
3pesauii I0xuHOrO MONTymapus 84

Kerrep Horann (1571-1630), HemMenkuii acTpOHOM, OTKpPBIB-
Ui 3aKOHBI ABM>KeHus wiaHet 11, 16, 23, 83

Koiinep Jxepapy Ierep (1905—1973), nunepiranackuii n ame-
pukaHckuii acrporom 19, 42

Konepnux Huxorait (1473—1543), mosbckuii acTpoHOM, co3/ta-
TeJIb TeINOLIeHTPUIeCKOil cucTembl Mupa 11, 19, 82—84
Jlakaiinms Huxona JIyn (1713—1762), ¢panrysckuii acTpoHOM,
usygasnmii He60 I0:xHOrO nosymapus 84

Jlarwnac ITsep Cumon (1749—-1827), ¢panitysckuii acTpoHOM,
MaTeMaTHK 1 pusnk 51

JleBepbe Ypoen JKan XKozed (1811—-1877), ¢ppariysckuitactpo-
HOM, BBIYMCIUBIINE opouTy tiaHeTsl Henrryn (1846) 34
JImsurT lenpuerrta Cyon (1868—1921), amepukanckuii acTpo-
HOM, U3y4aBIINIi IepEMEHHBIE 3Be3/1bl 99

JlomoHocoB Muxart Baciwisesny (1711—-1765), pycckuit yue-
HBIA-3HIIMKJIOEIUCT 22

Jloyasn Ilepcusans (1855—1916), aMepuKaHCKHIT aCTPOHOM,
BBIYMCIUBIINI OO oHa (1915) 36

Marenan ®epran (ok. 1480 — 1521), mopTyrarsckmmii Mopera-
BaTeJIb, IEPBbIM ONMCABIINI 3Be3/1bI HOxHOTO noymapus 64
Meccwe lapn (1730—1817), ppariysckuii acTpOHOM, aBTOpKa-
TaJI0ra TYMAHHOCTEH 1 3Be3HbIx ckorutenutt (1781) 98, 110, 116
Heroron Hcaax (1643—1727), anmmiickuit (pUBHK 1 MaTEMATHIK,
OTKPBIBIIHI 32aKOH BCEMUPHOIO TATOTEHU, N300peTaTe/b
3epKaIbHOTrO Testeckomna 14—16, 86

Oub6epc Tenpux Busrensm (1758—1840), nHemernxuii actpo-
HOM, HAOIIOZaBIINUIA KoMeThl 38—39

Oopr fnu (1900—1992), romanackuit acrpopusuk 42
IMumarmma /Ixysenmne (1746—1826), utanbaHCKU aCTPOHOM, OT-
KphIBIINIE nepsbIii actepous — Lepepy (1801) 38
Iukkoromuan Aseccanpo (1508—1578), uraibstHckmii acTpo-
HOM, aBTOP KHUTH «O HENOABIKHBIX 3Be3/1ax» (1540) 84
Iudarop Camocckmii (ok. 570 —ok. 500 1 10 H. 3.), ApeBHETPE-
dyeckuil procod 1 MareMaTuk 76

ITnasmuyc Ierpyc (1552—1622), rouranyckuii kaprorpad 97
ITromemeii Knasuii (II B.), ApeBHErpeYeCcKmii aCTPOHOM, CO-
3/[aTesIb FeOIIEHTPIYECKOi crcteMbl mupa 11, 78—80, 82, 112—113
Paccen Ienpu Hoppuc (1877—1957), ameprKaHCKUI aCTPOHOM,
YCTAaHOBHBIIUIT 3aBUCHMOCTD MEKJY CITEKTPATLHBIM KJIACCOM
U TeMIeparypoii 3sess 86—87

CaGut u6H Kyppa (ox. 830—901), apa6exkuii actponom 80
Cxmanapewmu [[xosannau Buppxuano (1835—1910), utanbsan-
ckuit acTpoHoM 27

Tuuyc Moranu Jlanwens (1729—1796), nemerkuii hrsux 1 ma-
TeMaTUK, YCTAHOBUBIINI TPABIJIO OIIPEENEHNS PACCTOSHUS
ot Conuna 10 mwianer 38

Tom60 Kinaity Yuibsam (1906—1997), amepukaHCKIiz acTPOHOM,
oTkpbIBIMi Iwanety ILtyron (1930) 36—37

Viyroex Myxammer (1394—1449), ys6exckuii actponom 80—81
Paépunuyc Jasux (1564—1617), Hemernkuii acTpoHOM, OT-
KPBIBIINI IEPBYIO IlepeMeHHyIo 3Be3y (Mupy ) 111

®Puzo Apman Mnmomr Jiyn (1819—1896), ppanrtysckuii pusuk,
ABTOP PsA/la OTKPBITHEL B 06/IACTH CIIEKTPATBLHOIO aHaIu3a 87
Diremcrug JIxoH (1646—1719), aHIMIACKIIL ACTPOHOM, OCHOBA-
tenb [punsudckoi o6cepsaropun 85, 103

Xa66 dasu [ayswr (1889—1953), amepukaHckuii acTpOHOM,
U3ydaBmmii rarakTuky 58, 69, 91, 110

Xeérrunac Ywibam (1824—1910), anmmuiickuit acrpoHoM 99
Xoxkmuc JIxepai, aMepUKaHCKUI aCTPOHOM, FCCIEI0BATENh
Croynuxenpka 73

Iuonxosckuit Koncranrun dnyapaosud (1857—-1935), pycckmit
YUEHBII, OCHOBOIIOIOKHUK COBPEMEHHOM KOCMOHABTHKM 31
Yangpacekap Cyopaxmanbsad (1910—1995), amepukanckuii
acrpogusuk 92

Aitairreiin AnnGepr (1879—1955), pusuk, cosparess reopun
OTHOCUTEILHOCTU 69

Aparocen Kupenckmii (ok. 276—194 1. 10 H. 3.), ApeBHErpe-
YeCKHI ydeHbIN, OIPe/IeIMBIINIA PAUyC 3eMHOro mapa 77, 105
Ancxmin Kapn (1905—1950), amepukaHCKUil pauonHKeHep,
OTKPBIBIINI KOCMUYECKOE ParoustydeHue 89



NMpeameTHbIN
yKa3aTtesb

aBTOMaTUYECKUE MEKIUTAHETHBIE
craunuu (AMC) 22—23, 29, 31, 33,
38—-39, 90—91
NEAR 39
«BeHepa» 22—23, 90
«Buxunr» 26—27, 90
«Boamxep» 29, 31, 33, 90-91
«Jamrein» 38, 90—91
«Maresutan» 23
«Mapusnep» 21, 90
«Mapc» 90
«Meccenmxep» 21
«ITuonep» 70, 90
artexc 106
apxeoacTpoHOMHUst 73
accouManuu 3Be3aHbie 56
acrepouyst 19, 38—39, 4142
omaoenvrwie
ArameMHOH 39
Axwmr 39
Taunumen 29
Tacmopa 38
Iexrop 39
T'upanwro 39
I'pexn 39
Jaxtmib 39
Espoma 29
Npa 39
Hxap 39
Marniabaa 39
Hecrop 39
[Tasrana 38
ITarpoxx 39
ITpuam 39
Tposanmpr 39
Iepepa 38
Apoc 38
nosica acmepoudos
naBubiir 38—39
ITosic Koitnepa 19, 42
acTpoanHaMuka 15
acrpostorust 10—11, 74
actpoJstoust 79-81
ACTPOHABTHI 25
acrpodusuxa 86—87
ademmii 16
Oamk b9
ool 40—41, 95
Boabmioii B3pnis 68

BeJIMYMHA 3Be3Has 48, 78
BCEMUPHOTO TATOTEHUS 3aKOH 14—16
rajgakTuku h8—67
omoenvrwle

M33 65

M74 58

M87 58

NGC 1232 59

NGC 2207 66

NGC 2403 45

NGC 2997 61

NGC 4038 67

NGC 4039 67

NGC 4881 58

Boabmoe Maresuranoso O61ako

59, 62, 64—65, 119
Boxosopor M51 66
Mastoe Maresutanoso O61ako
59, 62, 64—65, 119
Muneunsrii ITyts (TamaxTuka) 14,
18, 59—61, 64—66, 85, 100,
104, 107, 110, 118—119
CexkcranT A 59
Com6pepo (M104) 102
TYMaHHOCTb AHJpOoMezbl (M31)
53, 62, 64—65, 110—111
Henrasp A (NGC 5128) 67
munot
HelnpaBWIbHbIE 59
cmpanbHbie 58—60
smunTudeckue 590
reJINOLIEHTPUYECKAsI CUCTeMa MUpa 82
reoleHTpHYecKas cucTeMa Mupa 82
Tepummnpynra—Paccena guarpamma 87
I0Gychl 3Be3aHble 7—8, 76, 78—80, 97
THOMOH 76
ropockomn 10
rpasuranus 14—15, 18, 25
€JIMHNIIa acCTPOHOMHYecKas (a. e.) 24
satmenue 10, 47, 7778
3Be3gomax 41
3Be3abl 44—45
omadenvHole
40 Opunana 49
51 Ileraca 52—53
61 Jlebens 106
Anrons (6era Ilepcest) 115, 117
Anuor (3tcunon bosbiroit
Mepasenuiipr) 80
Anpaebapan (anbda Teapia) 49,
56,114, 116
Anpxop (80 bonpmroit
Menasenuiipr) 98

Agsranp (anbsda Opia) 104, 106

anbda Iepkyneca 106

anbda [orunx Ilcos 103

anbda Pri6 108—109

Aubdepan (anbda AHIpOMEIbI)
108

Anrapec (6era Ckoprnmona) 49, 125
107

ApxTyp (anbda Bomomaca) 49,
100, 103

Axepnap (anbpa Ipuzgana) 113,
118—119

Beynarpukc (ramma Opuona) 112

Benernam (sra boapmoit
Menasenurnr) 80, 98

6eta JIpsa 101

bBerenpreiise (annpa Oprona)
49,112, 116

Bera (anbda Jlupsr) 49, 104

BunjpemuaTpukc (31CHIOH
Jessr) 101

Bosnbg 457, 3Be3na 49

ramma Aggpomesnnt 108

neavra Bosauuero 117




126

IIpenmeTHbIN yKa3aTeab

Jene6 (annga Jlebens) 63, 104,
106

n3era lepkyneca 106

n3era Teapna 116

Jlyoxe (anbpda boabimoit
Menasenuipr) 80

Kanomnyc (anpda Kunsa) 49, 119

Kanesnna (anbga Bosunuero)
115,117

Kacrop (anba bianznenos)
114, 117

Ksagpar Ileraca 108

Ksunrer Credana 66

Kosnsita (ancuwioH, n3era, ata
Bosuuuero) 115

Jleitrena 3Be3ma 49
Jlernuii rpeyroapnux 104
Jleramas bapnapaa ssesga cu.
IMpokcuma 3meeHoca
Merpern (aeabra bosbimori
Measeauini) 80
Mepax (6eTa boapimoit
Menasenuinr) 80
Mupa (omukpon Kura) 49,
110—111
Munap (a3eta bosbimoi
Menseauipr) 80, 98
mio Augpomessr 52—53, 110
omukpon Jlesnor 53
omukpos Kura cu. Mupa
Iosuyke 114, 117
Tlonapuas (anbda bonbmoi
Measeauupt) 6—7, 64, 76,
97—-99
Ipokcuma 3meenocra 107
ITpokcuma LlenraBpa 44, 118
ITponmon (anbda Manoro Ilca)
113
Peryn (annpda JInsa) 49, 101-102
Purens (6eTa Opuona) 116
curma JIpea 101
Cupuyc (anbda boabmoro Ilca)
45,175,102, 113, 116—117,
119
Cnuxka (amsda Jessr) 101-102
tay Kura 110—111
Tomuman (anbda HenTaspa) 118
Dexna (ramma bobmoit
Measeauini) 80
sra lepkyneca 106
munvt
6esble Kapauku 44—45, 117
roJyoble F'UraHTbl 48
nsoitabie 50, 106, 117
JKEJIThIE KapJauku 48
KpacHble TuranThl 44—45, 48,
106, 116
KpacHble Kapiauku 48, 107
KpacHble cBepxrurantsl 98, 107
Helirponnsle 45, 49, 92
HOBBIE 78, 99
repemeHHbIe 50
negenast 50, 55, 58, 99, 117
yabcaphl 45
csepxruranTer 106, 110
cBepxHOBbIE 45, 92, 107
3€HUT 8
3UKKypar 74
3oxmak 8—11
KaJleHAapb 72—73

KaTaJIOTH 3Be3Hble 78—79, 83, 85,
107, 110
suku 80
KBaJpaHT 83
kBazapbl 102—103
koMmeTnl 40—42, 94—95
kometa [amnes 40
KoHBeK1 g 46—48
KOOpAMHATHI HeGecHble 7—8
koponorpad 47
KOCMOHaBTHI 90
Jlyna cu. CriyrHuKI
ayroxoz 25, 90
maubie Tena Cognednon cucrempr 18,
38—39
Mecrnas rpynna (MectHoe
CKOIUIEHUE) TATAaKTUK 65—66
MertaranaxTuxa 66
meTeoputsl 20—21, 40—41
Tynrycckmii 41
mereopnl 40—41, 95
MeXaHUKa HeGecHas 15
Mieunsriii Ilyts cu. lanakTukn
o6cepsaropuu 73, 80—83, 85, 91-92, 94
bepnunckas 85
I'punBruckas 85
Kenurc6eprcxas 116
Koponesckas [Tapmxckas 85
KocMmueckue 91-92
Maparunckas 80—81
Mockosckas 85
IyaxoBckast 87
Croyuxenpk 73
Vayr6exa 80
Dnarcradpdcekas 36
«Yangpa» 92
op6ura 3emnas 8, 12—13
och 3eMHas 6—7, 12—13, 24, 76
nepurenuii 16
rwiagetsr 9—10, 15—16, 18—37, 52—53
Coanewnoit cucmemul
Benepa 9-10, 19, 22—23, 28
3emia 6-9, 12—15, 1820, 22,
24—26, 28—30, 38—41, 61, 90
Mapc 9-10, 19, 22, 26—27, 38,
42,75, 94
Mepxypuit 9, 10, 19, 20—21, 31,
36, 39, 75
Henryn 19, 30, 3436
boabmoe Temnoe Iarno 35
InyToH — KapJuKOBas IUIAHETA
19, 20, 36, 42
Carypu 9-10, 19, 29-31, 34, 75
VYpan 19, 30, 32—-33, 35—36
®Pazron 39



IOnurep 9-10, 19, 28-30,
3435, 38, 42, 53, 75, 94
Bosbmoe Kpacnoe ITarao

28—29
y Apyrux 3sesj 52—53
nomoc 6—7, 94—97
Cesepabtiii nomoc 6—7, 96—97
IOxHbI# Tomoc 6—7, 118
npeneccus 7, 12,79, 99, 107
IpOTUBOCTOsAHUE 26
nporyGepanibt 46-47
[PSIMOE BOCXOKeHHE 7
paBHOzeHcTBHE 7, 12—13
pazuaHT MeTeopHOro noroka 40—41
pacmmpenue Beesnennoii 68—69
CBETUMOCTD 48
C€30H aCTPOHOMHYECKUH 13
cuia TskecTd cu. IpaBuranms
CKJIOHEeHue 7
CKOILIeHU 3Be3aablie h4—bh6
M13 55
M15 (NGC 7078) 110—111
M37 55
NGC 3293 56
Tuannr 56, 116
Owmera lentaBpa NGC 5139 56
ITnesanepr 54—56, 116
Scmm (M44) 54, 115
ckpbITas macca 67, 92
cossesaus 8—9, 41, 77,79
Anznpomena 58, 108—109
biausuenn 9, 114, 117
Boabmas Menseauna 73, 94,
96-98, 100—101, 110
Bousbmoii [Tec 66, 103, 112—113,
116
Bogoneir 9, 97, 108—109
Bozuuunii 55, 114—115, 117
Bosonac 100—101, 103
Bosocst Beponnku 58, 67, 100—101
Bopou 67, 100—101
Becn1 9
Tepkynec 7, 54-55, 104-106
Tugpa 97, 100—-101
Toruue Ilcer 96—97, 103
Hesa 9, 66, 100—102
Jenppun 104—105
Jlpakon 7, 62, 96—97, 99
Enunopor 113

Kupad 45, 96—97

JKypasab 119

3aai; 113

3meenocern 97, 104—107

3mes 97, 104—105

3ouioTad Poi6a 62, 119

Hupeer; 119

Kaccuones 96—97, 99

Kuib 118—119

Kur 109—-111

Kosepor 9, 109

Kopabup Apro (apesnee
cossesaue) 118—119

Kopwma 118—119

Jlebenn 7, 63, 104—106

Jle 9, 11, 100—102

Jlupa 7, 104—-106

Jlucuuka 105

Mautas Measeuma 7, 96—98

Mauerit Jles 100—101

Maupriii I[Tec 103, 112—113

Mukpockon 119

Myxa 119

Osen 9, 11, 114

Open 104—-106

Opuon 112—114, 116

ITapyca 118

ITerac 66, 108—111

Iepceii 61, 114—115, 117

Ileun 119

Paxk 9, 54, 100—101, 114

Pr16br 9, 108—109

Cesepnas Kopona 100—-101

Cexcranr 59, 82, 100

Ckopmnon 9, 11, 97, 105, 107, 119

Ckynbrrrop 119
Cronosas Iopa 119
Crpema 104—-105
Crpeinen 9, 61, 107, 119
Teneckon 119

Tenenn 9, 56, 114, 116
Tpeyronbauxk 58, 65
Tyxan 119

dennkc 119

Ienrasp 67, 118-119
Ledeit 7, 96-97, 99
Yama 100-101

Apugan 59, 97, 113, 119
1Osxnas Pei6a 119

10:xnp1it Kpect 118—119
IOxmnbrit Tpeyronpanxk 119
KOpPOHa cotHevHast 46—47
CousiHeunas cucrema 16, 18—42, 62
Counne 8—12, 14—16, 18—42, 44,
46—47, 58, 72—75
conuiecrostaue 12—13
CHeKTpalbHbIE KIAcChl 3Be3] 49, 86
CIeKTpasIbHbI aHamu3 15, 86—87, 99
criekrpockor 87
cnyrauku 19-27, 29, 31, 33, 35, 37
3ewmn (Jlyna) 14—15, 20—22,
24—26, 72—74, 90
Mapca 26—27
Hentyna 35
ITnyrona (Xapon) 37
Carypna 31
VYpana 33
IOnurepa 29, 35, 85
cepa HeGecnas 78, 15, 78
Teneckonsl 15, 84—85, 88—89, 91-92,
117
pamuoTeneckon 88—89
pedrexrop 15, 85
pedpaxrop 85
Xab66a0Bckuit 91—-92
TeMHast Matepus cu. CKppITas Macca
TymaHHOCTH 44, 62—63, 99, 110, 116
M101 Boabmoit Measeaurn: 110
N81 63
Boabnras Opuona 44, 62
Komauwii I'maz (NGC 6543) 62
Kpab6osuygnasa 45, 116
Ilesukan 63
Poserka (NGC 2237) 63
Pri6auns Cernb 63
Cesepnas Amepuka 63
TapanTyn 62
Yiurka (NGC 7293) 62
Ackumoc (NGC 2392) 63
¢pazer Benepsr 85
(asst Jynst 25, 77
dorocdepa 46
xpomocdepa 46—47
nenTp macc 52, 111
uyepHas apipa 45, 50-51, 92, 102, 107,
117
sKBaTOp HeGecHbIl 7, 12, 114
sxymnTuka 8—9, 12—13, 99, 114

127



YOBXbI-103BBAbIY HLITOLYY
” o TYSYLLTO 65y BY6

Kuromupcknii Cepreit BukropoBuy
Hranbsanckaa Exena lepmanosaa
Jlamuna Mpuna KoncranTunosna
Mapxkosa CBernana Hukosraesua

ITonomapena BanenTuna Jleorngosua

ACTPOHOMUA
Inyurioneous

Huwoempayuu H. B. JAHUJIBYEHKO, M. O. IMUTPHUEBA, O. B. JKHJIKOBA, O. A. KOJIECHUKOBO,
E. A. KOMPAKOBOU, H. C. KPACHOBOI, A. H. OPJIOBA, O. K. IIAPXAEBA, A. H. [IO3MHEHKO, A. I [IPOCKYPSAKOBA,
A. H. CABEJIBEBA, A. M. CAMOPE3OBA, A. B. CBEPBYTDI, H. B. CYYKOBOM, U. B. YUJIMHIAPSIHA

Ausaun B. B. ®EJOPYEHKO
Hpunyunuanswois maxem J1. J]. AH/IPEEBA
Obnoxcxa B. B. ®E/JOPYEHKO

OrsercrBennblil pejakrop E. B. ITMPOHWHA
Xynoxectsennbnii pegakrop O. B. KYJIMKOBA
Koppexkrop JI. A. IABAPEBA

H30anue nodeomosneno 6 xomnvromeprom yerwmpe uzdamenscmea «POCMIH».

IMoamucano B nevars 15.07.13. @opmar 84x108 !/, . Bymara odcernast.
Ileuars opcernas. lapaurtypa backepsuib.
Yeu. mew. 1. 13,44, Jlon. Tupax 4000 ax3. 3axa3 Ne

3A0 «POCMIH-TIPECC».
TTourosslii agpec: 127018, Mockea, yi1. Okrsi6pbcekast, A. 4, xopir. 2. Tex.: (495) 933-71-30.
IOpuamaeckmit anpec: 129626, Mocksa, y1. HoBoanekceesckas, 1. 16, cTp. 7.

Hawu wauenmol, u 0nmosvie NOKYNAmes Mozym oopmuns 3axas, noiyuwums oneperaouyro un@opmauuro
0 nAANax 61x00a UIVANUA U nepenexmusnvix npoexmax ¢ Humepreme no adpecy: www.rosman.ru

OTAEJI ITPOJIANK:
—I— (495) 933-70-73; 933-71-30;

3HaK MHPOPMALMOHHO (495) 93870-75 (CpaKc).

NpOAYKUMKU COrnacHo

«
DeaepansHoMy 3akoHy MAVIXAPbFLOLC (M MOTRIGA2013 11
o1 29.12.2010 . OtneyaraHo B Poccuu.
Ne 436-03

Kuromupckuii C. B., Uranbanackas E. I. u gp.
K74 Actponomust: durukioneaua. — M.: 3AO «POCMIOH-TIPECC», 2013. —128 c.

DHIMKIONE/ M OTKPOET JUlsl YUTATENEN [BEPh B MUP aCTPOHOMUM — JPEBHEI HAayKH O 3BE3/aX
M IUTAHETax, B HAIlle BPeMsl IIePeXKUBAIONIeil GyKBAIbHO BTOpoe posxkaeHne. OCHOBBI ACTPOHOMHYECKOIT
HAYKHU U3JI0KEHBI B SHIUKJIOIC/IMH MOHATHBIM U JOXO{IMBBIM S3BIKOM, OHA MLTIOCTPHUPOBAHA 3aMETaTEe b
HBIMM PMCYHKAaMM M3 CTAPMHHBIX aT/IaCOB, COBPEMEHHBIMU KapTaMU 3BE3HOrO Heba, (poTorpadusamu,
BBIIIOJIHEHHBIMU OPGUTAIBHBIM TEJIECKOIIOM, 1 KPACOYHBIMU CXEMaMH.

VIIK 087.5
BBK 22.6

ISBN 978-5-353-01868-1 © 3A0 «POCMBH-IIPECC», 2008



POHOM nsii

OHUUMKJTIOMNEOUNSA

SHUMKNONeaNa OTKPOET YNTATENSM ABEPb B MUP aCTPOHOMUMN —
Hayku o0 3Be3gax. KHura unnioctTpuposaHa 3ameyaTeslbHbIMU PUCYHKAMU
13 CTapUHHbBIX aTNacoB, COBPEMEHHBIMM KapTaMu 38e34HOro Heba,
doTorpadpmamm, BoiNoJIHEHHbIMU OPOUTAsIbHBIM TEJIECKOMNOM.

B cepuu BLIXOOAT KHUMA:

I 4 ~POCMIH. _ 7
, wﬁﬂaﬂ;, 48 >XusBon =
«POCM3H» ﬂ. ETCKA | MUP
FTEOTPAGUS ||

SHUMKNONEQUA

P M1obl "
-VICKYCCT onuncnoneady

DHUMEIOTTEL ) +POCMS3H»

MUAPATbI @&

¥ sHUMKNonEAnS |

| «POCM3H»
MNAHETA

3EMH

“*BHLWIKDOHEA i“ "

‘#uﬂ-’i ]

ISBN 978-5-353-01868-1




	Введение
	Что изучает астрономия
	Наука о звездах
	Дорога Солнца и планет
	Равноденствие, солнцестояние и времена года
	Всемирное тяготение, формы орбит

	Солнечная система
	Солнце и его спутники
	Меркурий
	Венера
	Система Земля — Луна
	Марс
	Юпитер
	Сатурн
	Уран
	Нептун
	Плутон – бывшая планета
	Малые тела Солнечной системы

	Звезды
	Жизнь звезды
	Солнце — звезда
	Типы звезд
	Планеты у других звезд
	Звездные скопления

	Галактики
	Звездные системы
	Млечный Путь — наша Галактика
	Туманности
	Галактики вокруг нас
	Мир далеких галактик
	Большой взрыв и расширение мира

	История астрономии
	Рождение астрономии
	Звездочеты Месопотамии и Древнего Египта
	Звезды на заре истории: античная астрономия
	Астрономия на Востоке
	Астрономия Европы
	Астрофизика
	Радиотелескопы
	Космические разведчики

	Наблюдение звездного неба
	Ход наблюдений
	Главные созвездия у Северного полюса
	Главные созвездия весеннего неба
	Главные созвездия летнего неба
	Главные созвездия осеннего неба
	Главные созвездия зимнего неба
	Созвездия южного неба

	Заключение
	Справочные материалы
	Карта звездного неба
	Именной указатель
	Предметный указатель

	Содержание



