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C BpeBHMX BPEMEH YesioBeK U3yyan
3Be3JHoe He60. 3aMeyas Ha Hem
npuuyanuBebie GUrypbl, 06pa3oBaH-
Hble APKUMU CBETUNAMK, OH AaBal
VM Ha3BaHMA, KOTOPbIE COXPaHWINCH
1 CMYCTA ThiCAYENeTMA JOWAN [0 Ha-
X gHen. MHorune co3Be3auns cenyac
Ha3bIBalOTCA TaK Xe, KaK Y APEBHUX
rpekoB v pumnaH. Kaccuones n AHApO-
mena, OpvioH n lNerac...

W3 rny6uviHbl CTONETHIA MPULLAN
K HaM 1 Ha3BaHWA OTAENbHbIX 3Be3[;
Bera, Kanenna, Muuap, Anbbupeo...
BONbLWNHCTBO U3 HUX MMetoT apabckoe
NponcxoXXaeHne. 3T Ha3BaHUA —
CBA3YIOLLAA HATb MeXAY HaCcTOALLM
1 JaneKkum npoLLibiM, MeXXAY CoBpe-
MEHHbIM YeNIOBEYECTBOM U APEBHVMM
LuBUAM3aLNAMM.

Ha Hebe ecTb co3Be3aua, KoTopble
NPOCNaBAAIOT He TONIbKO repoes MUHOB,
HO 11 UHCTPYMEHTbI YUY€eHbIX, Hampumep
CekcTaHT. MHOTMe Ha3BaHWNA — MOf,

daHTa3um actpoHomos XVI-XIX BB.,
3aMO0JHABLUNX «Oerble MATHa» Ha KapTax
3Be3Horo Heba. TakoBbl JINCMUKa,
Pbicb, Kunpad...

MNocne n3obpeTteHus Teneckona Ha
KapTbl HAHOCKIN YXKe He TOJIbKO Ha-
3BaHWA CO3BE3AMI, HO I MHOXKECTBO
0OBEKTOB, KOTOPbIE CKPbIBANNC Ha
yuyacTKax Heba, ocTaBnAA 32 HUMU CTa-
pble UAv NprcBaviBas HOBble 3BYYHble
umeHa. [a3oBasA TYMaHHOCTb B CO-
3Be3aum OpuoH, 3Be34HOE CKoMeHme
B llepcee, ranaktuka B AHOpomege...

Bce 370 1 MHOrO€ ipyroe MoXeT yBu-
NeTb XKutenb Poccrn Ha 3Be3HOM Hebe
Haluel cTpaHbl. Halwa KHura npussaHa
NMoMOYb eMy B MepBbIX CTPAHCTBUAX
no co3e3anam. KoHeuHo, Kak nobon
nyTeBOAUTENb, OHA AAJIEKO HE NOJTHA.
Ho Mbl Hageemcs, UTO OHa MOATONIKHET
ynTaTens K caMoCToATeNIbHOMY, 6onee
ry60KOMy U3yUeHI0 aCTPOHOMUN
1 HabnwoaeHuo Heba.
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NCTOKW

ACTPOHOMMS — OfiHa 13 APEBHENLUNX HayK. JTloaM 04eHb paHO 00paTUIV
BHVMaHMe Ha CMeHy OHs 1 Houu, a3 JTyHbl, BpeMeH roaa. DTu Lnknmdeckme
M3MEHeHMs 0Ka3aChb YPEe3BbIHANHO BaXHbI 4151 KN3HW APEBHVIX IIOAEN,
0XOTbl ¥ 3emnefenus. Mo HAM MOXHO ObINo M3MepPsTb BPeMsi, NpefcKkasbiBaTb
>Kapy 1 XONoL, 3aCyXy U AOXKAb, MUMPALIMIO XXMNBOTHBIX W NTUL,. Tak COXMIOCh
NOHATME 06 OCHOBHbIX eAMHMLLAX BPEMEHM — CyTKax, Mecsiuax, rogax. Jlioam
CTanu cnegmTh 3a BUAOM 3Be3HOrO Heba, 3amMeyvaTh CBA3b MEX/Y €ro N3MeHe-

HUAMWN 1 Ce30HaMK rofa.

AcTtpoHOMUA
N acTponorusa

Ha PaHHEM 3Tane Pa3BUTNA B aCTPO-
HOMMIO BXOAuNa N acTponornA. Tlogn
NbITaNCb CBA3aTb U3MEHEHWA 3BE3[-
HOro Heba He TOJNbKO C npoueccamun

B NPVPOAE, HO 1 C COBLITUAMU B Yeno-
Beyeckom obuectse. MomnbITKM acTpo-
NOTVYECKUX NpeLCcKasaHuii Gyaylero
MOBbILIAMN LIEHHOCTb AaCTPOHOMUYECKNX
HabMIOAEHNI 1 TPyAa yUeHbIX B rna3ax
npaswvTenei ApeBHUX rocygapcte. Oa-
HaKo NMOTOM NyTW acCTPONOrN 1 acTpo-
HOMUM Pa3OLLNCh KAPAVHAMbHO.

lOxHasnA nonyccbepa 3Be3gHoro Heba C aHTUYHbBIMK cosse3guamn

P ==

W Baavas e smiuM 5
AUSTRALE.

B

]
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HocTKeHnA opeBHNX
LMBUIN3aAL NN

Kpeubl ipeBHero BasunoHa co-
CTaBUSIM NepBble aCTPOHOMUYECK/E
Tabnuubl, Bbigenunu Ha Hebe 3o0au-
aKasbHbI KpYr, CO3Aanu NepByto
JoLuefLyo 1o HaC CUCTeMY CO3BE3ANIA.
Y BaBUNOHAH 3apoannacb TPUroHo-
METPUSA, OHY BBENN AE€NEHMNE NOMHOro
yrna Ha 360°.

AcTpoHOMUA yCnewHo pa3BrBanacb
B peBHem Ervnte, Kutae n Ungun.
ACTPOHOMbI APEBHOCTU 3HANK, YTO
CyLLeCTBYIOT HEMOABUKHbIE 3Be3/bl
1 «6nyxgatoLme cBeTUNa» — MNaHeTbl,

B XXV-XXIII BB. A0 H. 3. yuYeHble
B BaBnnoHe nogenunu rog Ha
12 mecALEB 1 BBENU CEMVAHEB-
Hyto Hepento. Mo BNuAHMeM
BaBunoHa 3T 3HaHuA

nose ykpenu-
nncb B [ipeBHEM
ErvnTe. Ervnet-
cKadA cucTema
Mupa 6bina reo-
LIeHTPUYECKON.

BaBunoHckan Tabnmuka
C 3anu1cbio HabnoaeHNnn
3a BeHepon

3oamak Ocrprica — [pPeBHAA aCTPOHOMMYECKasA KapTa Ha MOTOJIKE OAHO 13 Kanenn xpama XaTxop
B [lenaepe, ApeBHuii Ervnet
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yto ConHue, JlyHa 1 nnaHeTbl nepe-
MeLLAloTCA MO 30AMaKanbHOMY Kpyry.
B ueHTp BceneHHow yalle Bcero no-

KameHb ConHua — NamATHUK KybTy-
pbl aLUTEKOB — NpepcTaBifeT cobon
MacTepckoe n306paxkeHrie MUpo-
YCTPOWCTBA: CyLiecTBytoLen BceneHHom
1 YyeTblpex NornbLlnx paHee. B camom
LeHTpe — 60r conHua ToHaTuy. Ha ueH-
TpasibHOM AnCKe 0603HaYeHbl CTOPOHbI
CBeTa, YeTblpe OCHOBHbIE CTUXMW (OFOHb,
BOAQ, BO34yX, 3emns). PasmelleH 3aech
1 KafleHJapb aLTeKoB, rAe YKasaHbl Ha-
3BaHWA AHen Hepgenu. Mexuko, XV B.

CNocobbl OPUEHTUPOBAHUA MO HUM.
Mo3gHee rpekmn co3panu camyto co-
BepLLUEeHHyYI0 B peBHeM mMupe duno-

MeLlanacb 3emns, BOKPYr KOTOPOA, Kak
CUMTaNOCh, BpaLLanMCh BCe CBETUMA.
HawuBbicLiero pacuseTa acTpoHOMUA
pocturna B ipesHen peumnmn. Actpo-
HOMMYeCKMe CBefleHNA cofepKanunch
eule B noamax lomepa n lecnopga: B HUX
YMOMMHAIOTCA 3Be3/bl U CO3BE3ANA,

codcKyto cnctemy 1 onmcani acTpo-
HOMUYeCKMe ABNEHNSA C MOMOLLbIO
maTematunuecknx dbopmys. [lo Hawmx
BPeMeH oW MMeHa brecTawen
nnesabl APeBHErpeyecknx yueHbix,
KOoTopble BHEC/IN BK/1af, B pa3BuTre
acTPOHOMMU.

BpoH30BbIi Anck 13 Hebpbl co BCTaBKamu 13 30510Ta, 0603Havatowymu JlyHy, ConHue
1 32 3Be3fbl, BKoyas MNneagpl. CuntaeTca cambiM JpeBHUM OOHAPYXEHHbIM
NepeHOCHbIM YCTPOMCTBOM ANA aCTPOHOMUYECKMX HabntoaeHni

AHTUKNTEPCKNIA MEXaHN3M — MeXaHnYeckoe
YCTPONCTBO, NoaHAToe B 1901 r. ¢ ApeBHero cyaHa,
3aTOHYBLUEro Hef)aneKo OT rPeyeckoro OCTPoBa
AHTVIKMTEPa, — UCMONb30BaCA A/1A pacyeTa
nBVKeHNsA HebecHbix Ten. Okono 100-205 rr. 4o H. 3.
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Co3Be3qyiA Ha r06yce PUMCKOW CTaTym MotymeHT
ATnaHTa B3ATbl U3 Katanora [Mnnapxa

lmnnapxa

Ha BXoge

B lpuddutckyto
obcepBaTopuio,
Jloc-AHpkenec,
CLIA

fMnnapx (ok. 190 . go H.3.— 120 1.
[0 H.3.). CoctaBun nepsbivi B EBpone
KaTasnor 3Be3/, rae UMennucb CBeAeHns
06 UX APKOCTY 1 MONOXKEHUN Ha Hebe.
M3meprn KoopanHaTbl 3Be34, M306pen
CUCTEMY 3BE3[HbIX BEJIMUUH, KOTOPas
B YCOBEPLUEHCTBOBAHHOM BUJE NprIMe-
HAETCA JO CUX Mop.

Knaeguin [NTonemei (ok. 100 — 170). AsTop Tpyaa «AnbMarecT», KoTopbiii
BKJ1t0Yas BCE AOCTVPKEHNA aHTUYHOM aCTPOHOMIM, COAEpP»Kan 3Be3HbIN KaTanor
1 NoApPo6HOE OMnvicaHNe reoLIEHTPUYECKON (OT rpey. «reo» — 3emiis) CUCTEMbI
Mupa. CornlacHo e, B LieHTpe BceneHHol HaxoanTea Wwapoobpa3Haa HenmoaBU-
HasA 3eMsisi, OKpy»KeHHas chepoii HemoABMKHbIX 3Be34 1 BpaLLaoLwmmmnca cepa-
MW CEMU MIIaHET, K KOTOpbIM oTHOCKM CosHue 1 JTyHy.
STa cucteMa npocyLectsosana fo XVl B.

N306paxeHne nnaHuchepsbl Mronemes

n3 atnaca «Harmonia Macrocosmica» AHgpeaca
Llennapuyca. OKpalleHHas Bpy4Hyto MeaHasn
rpastopa. 1660

Mronemeit. MpamopHas naHesb Ha CTeHe
my3en Onepa-aenb-flyomo Bo ®nopeHuuy,
Wranna
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BCEJIEHHAA
KAK OHA ECTb

ﬂ,peBHme onncblBalin BMOAMMOE OBUXeHWe CBeTUT Mo He6oc50ny M, KaK npa-
BMIO, He A0oraAblBanucCh, YTO B AeNCTBUTENBHOCTM MWP yCTPOEH NHa4e. OpHa-
KO NMpuLno BpeM4d, Korga Bce Oonee To4HbIE Ha6J'HOJJ,eHl/IF| CTaJi PaCXoanTbCA
C reoueHpr-leCKon cncTemMon MUpa. [TocTeneHHo ACTPOHOMbI OTKpPbIBaJN
BCGJ’IGHHyIO TakoW, Kak OHa eCTb.

Hukonaii KonepHWK (1473-1543). Monbckuii actpoHom. Co3aan mate-
MaTUYeCKM 060CHOBAHHYO refIMOLEHTPUYECKYIO CUCTEMY MMPa. 3eMSIA B Hell
6bl1a ogHOM 13 nnaHeT. Cructema KonepHrika He oTpa<asia peanbHoro cTpoe-
HVA BceneHHoN, B Hell coXpaHANUCb HebecHble chepbl U naeasbHble KPYrosble
[BVIKEHMA, O KOTOPbIX roBopunu Apuctotens 1 [MTonemeii. lpaHuuen Bee-
NIEHHOW, CYMTan yueHbll, Obina chepa HeMnoABMKHbIX 3Be3[. OfHaKO MMEHHO
Teopua KonepHuka Aana TONYOK K AanbHenLen peBosoLmn B aCTPOHOMUN.

Bropas ctpaHuua counHenuna Hukonasa KonepHuka «Manbiii
KOMMEHTapUii O rMnoTe3ax, OTHOCALIMXCA K He6eCHbIM
IOBVKEHVAMY, COLEpKallasn nepBble HABPOCKM renroLeHTPUYEeCcKo
cuctembl Mupa. Okono 1514

: - ener e >
1

MamaTHuk Hukonato KonepHuky B OnbLitbiHe, Monblua



BCENIEHHAA KAK OHA ECTb

IxoppaHo bpyHo (1548-1600).
UtanbaHcknin dunocod. CTopoHHMK
Teopumn KonepHuka. B ceonx npous-
BeAEHMAX BblCKa3as pAA fOrafokK,
KOTOpble onepexasnu Bpems v Obinuv
NOATBEPXAEHbI MocneayoLWMn
ACTPOHOMUNYECKNMU OTKPBITUAMMU.

OH cuuTan, yTo 3Be3Abl — 3TO Aase-
Kue cosHua, nofobHble Hawwemy. Ewe
[0 1300peTeHVa Teneckona nucan

O MHOXECTBEHHOCTM 06UTaeMbix
MUPOB, HEOTKPbITbIX MJIaHETaX BHYTPU
ConHeYHo cncTembl 1 6ECKOHEYHOCTH
BceneHHo. 3a cBon y6exxaeHmna bpyHo
OblJ1 NPUTOBOPEH K CMEPTY 1 COMXGKEH
Ha KOCTpe NHKBU3NLUW.

MamaTtHuk IxopaaHo bpyHo B Pume,
Wranna

lanuneo lanunen (1564-1642).
WTanbAHCcKN Gr3nK 1 acTpoHoM. Bo-
npeku pacnpocTpaHeHHOMY MHEHWIO,
Fanuneii He n3o6pen Teneckon, a ycoBep-
LIeHCTBOBAJ CO3fjaHHyto B fonnaHanu
3puUTeNbHYyI0 TPyOy 1 MePBbIM MPUMEHW
ee 1A aCTPOHOMMYECKUX Habnoae-
HUIA. OTKpbIN cnyTHUKK lOnuTepa, dasbl
BeHepbl, nATHa Ha ConHue, pa3genun

Ha 3Be3/bl TYMaHHY0
nonocy Mneynoro lNyTn.
ole HayuHble n3bickaHua
Fanunesa noaTBepXKaatoT
cuctemy KonepHuka.

Cratya lanunesa
Bo OnopeHumn,
Wtanua

Teneckon
(3puTenbHas Tpy6a)
lanuneo lanunes
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WoraHH Kennep (1571-1630).
HemeLKnii maTemaTuK 1 aCTPOHOM.
OTKpbIT 3aKOHbI ABVXKEHUSA MIAHET,
YCTaHOBWJI, YTO NaHeTbl ABUXKYTCA
BoKpyr CofiHua no annuncam, bnaro-
JapsA YemMy yCTpaHUn HETOYHOCTH
Teopun KonepHuka. Mocne Kennepa
HayKa 6onblUe He BO3Bpallanacb
K cucteme lNMTonemes. Kpome Toro,
YUeHbIi1 yCOBEPLUEHCTBOBAN Tene-
ckon fanunes 1 NONOXW Hayano
OnTUKe.

Yunbam lepwenb

DaBWH Xab6n (1889-1953).
AMepUKaHCKMI acTpoHOM. [Jo-
Kasan cyliecTBoBaHue Jpyrux
ranakTuk, MOMVMO Hallen,
pa3penus Ha 3Be3abl GoTo-
rpaduvuv ganekux TyMaHHOCTeN
1 onpepenuB paccToAHUA A0
Hux. OTKpbIN, uTO BceneHHasn
pacwupsetca. Paspabotan
Havbosiee NoNynAPHYIO B Halle
Bpems cuctemy Knaccubukaumm
rafnakTuK Mo BHELWHVM NpU3Ha-
KaMm. B uenom Tpyabl Xab6na cy-
LEeCTBEHHO M3MEHWIIN HaYUHYI0
KapTuHy mupa B XX B.

MoraHH Kennep

Yunoam lepienb (1738-
1822). AHIIMACKNIA aCTPOHOM,
BEJIKNI UCCNiefoBaTesb 1 CO3-
fAatenb Teneckonos. Coopy»kan
FMraHTCKMe Ansi CBOEro BpemMeHu
Teneckonbl (auameTp 3epkana ca-
MOT0 60NbLIOro U3 HUX — 126 CMm,
doKycHoe paccTosiHue — 12 m).
OTKpbl1 YpaH — nepByto MiaHeTy,
HEen3BeCTHYI0 PEBHUM aCTPOHO-
maMm. Habnogaa MneuHbii MyTb,
chenan BblBOA, UYTO 3Be3bl 06pa3y-
0T AUCKOBYIO cnctemy — lanak-
TUKY, B COCTaB KOTOPOW BXOAUT
ConHue.

SABVIH Xab6n



CPEACTBA I METObl HABTIOAEHWA

CPEOCTBA U METOADI
HABJIIOOEHUA

YrnomepHble
NHCTPYMEHTDI

TblCcAYM NIeT OCHOBHbIM CPefCTBOM
aCTPOHOMUYECKUX HabntoaeHnin
6bin yenoseyeckuii rnas. OH He Mor
yNyywmnTb BUAUMOCTb CBETWI, U OC-
HOBHaA 3ajaya acTpPOHOMa CBoAMnach
K onpeaeneHnto TOYHOro Hanpasne-

TMNaH — KPy bl NIOCKNIA ANCK,
Ha NOBEePXHOCTV KOTOPOro HaHeCeHb!

B CTepeorpadpuyeckoii NpoeKLnm ToUKn

1 IUHUM HebecHo cdepbl, coxpaHatowmecs
npu ee CyTOUHOM BpaLLeHUn

«Mayk» — Kpyrnas ¢urypHas
peLueTKa, Ha KOTOPOI1 B Takow
e cTepeorpaduyeckomn
NPOEKLUMY C MOMOLLbIO
M30THYTbIX CTPENOK yKa3aHo
pacnonoxeHne cambix

APKVIX 3Be3[, HAXOAALMXCA
ceBepHee lOxHoro Tponvka

Actponsabus us Mapokko. XVIII B.

OnTtnyeckue
Teneckonol

3puTenbHyto Tpyby n30bpenu
B fonnaHaun B Havane XVII B. B 1609 T.
Fanuneo lanunein HaBen ee Ha Heb6o,
1 C TeX Nop Tesleckon — OCHOBHOM
WHCTPYMEHT aCTPOHOMOB. B Hebonb-
LUMX TeslecKomnax o6bekTBOM MOTyT
CIYXWTb U 3ePKaso, 1 NINH3a, HO
KpYMHble MHCTPYMEHTbI C AaMeTpoM
06beKTnBa 6onee 1 M — BCe 3epKanb-
Hble, MOCKOMbKY JIH3a TaKMX pa3me-

HMA Ha OOBEKT, U3MEPEHMIO €ro Bbl-
COTbI 1 @3MyTa. DTOW Lienn CAyXnnm
WHCTPYMEHTbI ANA N3MEePEHWA YrNoB
(yrnomepHble), Takune Kak KBaipaHTbl,
acTponabun. YCTpoCcTBO X CXOXKe:
BM3MpP — CBOeobpa3sHbIi NpuLen,
rpagyvpoBaHHas LWKana, Ha KoTopon
OoTMeuvanocb NnonoxeHne obbekTa.
Bonblive KBagpaHTbl 3aHMManu Lenoe
3aaHue!

«Tapenka» — Kpyrnas
JleTarb C BbICOKMM 60pTOM

1 MOABECHBIM KOMbLIOM ANA
& TOYHOW HUBENMPOBKM Nprbopa

3opanakanbHbIn Kpyr

CO LIKanown, noKasblBatoLLein
ropoBoe aswxeHne ConHua
Mo KNUNTUKE

Lkana, oundposaHHas
B rpajycax u yacax

PedpakTop — Teneckons
3TOro TMMa NOABUANCH
nepBbIMMI

poB nporu6aeTca nog
COBCTBEHHbBIM BECOM

N NCKaXaeT n3obpaxe-
Hue. CoBpemeHHble on-
TUYECKMe TeNecKorbl
NO3BONAT BECTU
BbICOKOTOYHbIE
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NCTOPUA ACTPOHOMWN

HabnogeHNA N OCHALLEHbI MHOXXECTBOM
OONONHUTENbHbIX I'IpI/I60pOB.
prnHe|7|uw|e Ha cerogHA Ha3emMHble

Teneckonsbl (B Ynnu, Ha KaHapcKumx ocTpo-

Bax) UmetoT grameTp 8-10 m.

EBponeiickunii 6onbLUOi TeNeckon ¢ AnameTpoMm 3epkana 39 M
nnaHypyeTca co3aatb K 2022 .

CoBpEMEHHbIN TOBUTENBCKNIA TENECKON

Pap,|/|0Ten eCcKofribl

PapnoTteneckonbl NoABMANCD
B 1931 r. B HacToALee BpemaA 3TO Han-

6onee KpYynHbl€ N3 Ha3eMHbIX aCTPOHO-

MUYECKNX UHCTPYMeHTOB. Hanpumep,
paguoTeneckon «Apecn6o» B [yapTo-

PrKo nmeet camyio 60MbLUYIO LieNbHYI0
Yawy — 305 m. CucTembl aHTEHH,
KoTopble paboTaloT Kak OfHO Liesoe,
MOTYT TAHYTbCA Ha [ECATKN KAIOMET-
POB, a C NOAKIIIOYEHNEM KOCMUYECKNX
annapaToBs AVCTaHLMA YBENNYMBAETCA
[10 COTEH ThICAY KMIIOMETPOB.

Papvioteneckonbl




CPEACTBA I METObl HABTIOAEHWA 19

Bce BOﬂ H O Baﬂ VISTA — nHdpakpacHbiii Teneckon, Ynunm
acTpoHoOMUA

3Be3[bl, MNaHEeTbl, TYMaHHOCTW
1 ranakTVKM UCNYCKAOT 1 OTpakatoT
BECb [jMana3oH 3N1eKTPOMarHUTHbIX
BOJIH — PEHTreHOBCKME 1 ramMmMa-yuu,
ynbTpaduronetoBoe n nHdpakpacHoe
n3nyyeHue. B XX B. CTano BO3MOXKHbIM
13yyaTb 3TU BUAbI U3yYEHUA C MOMO-
LLbto crneuunanbHbIX NPrbopoB.

NHdppakpacHbin Teneckon NASA Ha BepLumHe
MayHa-Kea, laBaiiun. [ina HdpakpacHbIx nyuyen
Npo3payHbl KOCMUYECKME MbineBble 0bnaKa,
KOTOpble CKPbIBAOT OT HAC MHOTO MHTEPECHOTO,
Hanpumep ranakTM4yeckui LeHTp

Kocmunyeckme
Teneckonobl

C HayanoM KOCMUYECKOoM 3pbl

B KOCMOC NOAHANNCH U TeNeCKombl.
3pecb HabnaeHNAM He MellaeT
atMocdepa 3emnn. MHOXecTBOM
OTKPbITUI NPOCNABMACA ONTUYECKNI
KOCMUYeCKUi Teneckon «Xabon»,
nHdpakpacHbln — «CAnNTLEpP», PEHT-
reHoBCKUN — «YaHgpan.

Kocmunyeckuin Teneckon «Xab66n» — 31o
aBTOMaTMyeckaa obcepBaTopua Ha opbuTe 3emnu,
Ha3BaHHasA B YecTb JABMHa Xab6na. Kpome camoro
TENecKona, Ha Hel yCTaHOBJEHbI NUTalOWme
ConHeyHble 6aTapen, ABe poToKamepbl, cnekTporpad
N CNEKTPOMETP






OCHOBHbIe
cBegeHunsA
O 3Be3HOM
Hebe
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HEBECHbBIE COEPA
N KOOPOWHATDI

HebecHasa cdepa

C LpeBHYIX BpeMeH A/1st ONMCaHNA Mno-
NOXEHVIA CBETWN Ha Hebe ncronb3ayeTca
noHATVe «HebecHanA cdepar. ITo
BOoOOpaxaemas cdepa, Ha
NOBEPXHOCTU KOTOPOIA
suAaHbl ConHue, JlyHa,
3Be3[bl 1 Apyruie He-
6ecHble Tena. bnaropapn
BpaLLeHio 3eMv HaM
KaXKeTcs, UTo HebecHasn cde-
|pa BMecTe Co cBeTUNamm
BpaLLaeTcA BOKPYr MOJto-
COB MM1pa — NPoeKUUin
3eMHbIX NOOCoB. ECTb
Ha Hel 1 HeBeCHbIN SKBa-
TOp — MPOEKLMA 3eMHOTO.

DKINMTUKA

Ha HebecHoI chepe Mbl BUAMM Npo-
€KLMI0 NNOCKOCTM 3eMHOI 0pOUTbI —

n A
VEDANI
Al

3KAMNTUKY. TO GONbLUON KPYT,
KOTOPbIV PacnonoeH noa yriom 23,5°
K HebeCcHOMy 3KBaTopY, Befib 3eMHOI
SKBATOP HAKMNOHEH K MIOCKOCTN 3eMHOM
0p6UTHI UMEHHO Ha Takol yros. 3emns
IBUXeTCA no opbuTe Bokpyr ConHua,
a HaM Ka)<eTcs, YTO MO IMHUN SKNUMTK-
Kn nepemelyaetca ConHue, obxoas ee

CeBepHblin NontoC MUpa
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TouKa BeCEHHETo PaBHOAEHCTBUA.
3pecb ConHue nepecekaet

Ha yron 23,5° ot BepTukanu
3emnA HaKNoOHeHa B CBOEM //
nBvxeHun Bokpyr ConHua /

IKAMNTUKA — JIMHVSA, BAOMb

KOTOpOW NepemeLaeTcs 4
ConHue B CBOEM rofjOBOM N
LBVXKEHNN

HebecHblit skBaTOp — -
npoekuua 3kBaTopa 3emnu
Ha HebecHylo chepy

HebeCHbI 3KBaTOP 1 NepexoanT
13 lOHOro nonylapma HebecHomn
cdepbl B ceBepHoe

HebecHan cdepa —
BOObOparkaeman chepa
NpPOK3BOMILHOTO Paamnyca,
Ha Hee NpoeLmpyIoT Bce
HebecHble Tena

IOXHbI nontoc mypa




3a rog. HebecHblin 3KBaTOp Nepeceka-
€TCA C SKUNTVKOW B TOUKaX BECEHHErO
1 OCEHHETO PaBHOLEHCTBUSA, @ Hanbosb-
Lee paccTosAHVie MeXay HUMM — B TOY-
Kax NIeTHEro 1 3MMHETO COMTHLIECTOAHNA.
KAMNTUKa NPOXOAUT NO 304MaKabHbIM
co3Be3guAM.

[Opn30OHTaNbHbIE
HebecHble
KOOpAWHATDI

MpocTelilwan cnctema acTpOHOMMYe-
CKUX KOOPAMHAT — rOpU30HTasIbHasA.
Ee ocHOBHasa NNoCKOCTb — MJIOCKOCTb
MaTeMaTNYeCKoro ropu3oHTa, KoTopas
pasgenset chepy Ha ABa NonyLia-
pua — CesepHoe 1 fOxHoe. OT Hee OT-
CuMTbIBaeTCA BbICOTa cBeTWNa. [lpyrasa

HEBECHbIE COEPA 1 KOOPAVHATbI

BepxHsna
KyNbMUHALMA

HebecHbii
MepuanaH

3eHut Z

T
T

4

MnockocTtb
ropu3oHTa

HuxHas i
KyNnbMUHaLWs Hagup Z'

KOOpAMUHaTa Ha3blBaeTcA a3vMyT — 3TO
yron mexgy Toukou tora (S) n Hanpas-
NeHnemM Ha CBEeTUJO.

Touka npsMO Hag ronioBow Habnto-
natens (BblcoTta 90°) — 3eHUT, nof
Horamu (—90°) — Hagup.

BonbLuon Kpyr, KOTOpbI NPOXOANT
yepes TOUKU ceBepa U tora, 3eHnTa

MonApHan 3Be3ga

BbicoTa = 40°

Bbicota = 30°

CeBep
(asumyT =0°)

AsnmyT = 330°

3anag

3eHuT

bonbwas Meaeeauua

3emna (90°)

BbicoTa = 10°

tOr (180°)

A3umyT = 250°

M Hagupa, Ha3blBaeTcA HebeCHbIM Me-
punanaHoMm. CeeTtumna, nepecekawumne
€ro, Haxo4ATCA Bbllle BCEro (BerHﬂﬂ
KyJ'IbMVIHaLI,VIﬂ) NN HWXKe BCero Haa
FOPU30HTOM (HUXKHAR KyJ'IbMVIHaLl,VIﬂ).

rOpI/ISOHTaJ'IbHaﬂ cncTema koopau-
HaT HEYCTOVI‘-WIBa. nOCKOJ’Ibe cBeTumna
OBUXKYTCA B CYyTOYHOM BpaLleHnn, Nx
BbICOTa 1 a3UMYT MEHALIOTCA.

DKBaTOpMasbHble
HebecHble
KOOpAWHAaTbI

DTa CUCTEMA KOOPAMHAT CXOXa
C reorpadpuyeckummn KoopamHaTamm.
CKNOHeHne — aHanor 3eMHOM WNpPo-
Tbl — OTCUUTbIBAETCA OT HEbEeCHOro

23
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OCHOBHbIE CBEJEHWA O 3BE3JHOM HEBE

3KBaTOpa K nontocy mupa. Kak v wu-
poTa, usmepseTca B rpagycax.

AHanor 3eMHOM WNPOTbl — NpAmMoe
BocxoxaeHune. OHO OTCUMTbIBaETCA
OT TOUKM BECEHHEro paBHOAEHCTBUA
B HanpasJ/ieHNW, MPOTUBOMOIOXKHOM
CyTOYHOMY BpalLleHuto Heba. MNpamoe
BOCXOXJEHUEe MO TpaagnLmn nsmeps-
eTcA B Yacax, MMHyTax 1 ceKyHAax. Tak,
14 cooTBeTCTBYET MOBOPOTY HEbEeCHOM
coepbl Ha 15°.

BpaweHue

Heba Ha pa3HbIX
reorpadnyeckmnx
LUMpPOTAX

Ha nontocax 3emnu nontoc mnpa
pacnonaraetcsa Haf rofioBo, Hebec-
Hbl SKBAaTOP COBMAAaET C FOPU3OHTOM,

S e >

CeBepHbIli nontoc

CeBepHbli
nontoc Mmpa

CeBepHblin nontoc

HebecHbii
aKBaTOp

3KJ1VII'ITI/IK

OXKHbI
nontoc Mmpa

BOCXOXAEHME
lOXHbIV nontoc

BCe 3Be3/bl ABMKYTCA NapanienbHo
FOPV30HTY, @ 3HaUMT, HAKOTAA He 3a-
xofAT. HabniopaTtenio 4OCTYNHa TONbKO
nonosrHa HebecHol chepbl, Tak Kak
3Be3/bl 4pyroro HebecHoro nonyuwa-
puA HMKOrda He BOCXOAAT.

B cpeaHux wupotax HeGeCHbIN
SKBaTOP HAKNOHEH K FOPU3OHTY,
nosTomy HabnogaTento BUAHa YacTb
3Be3p gpyroro nonywapwusa. Ceetuna
B OKPECTHOCTAX NOMoca MUpa H1Koraa
He 3axopaAT. OcTanbHble 3Be3/bl BOCXO-
[AT 1 3aX0AAT, ABAraAcChb Nog yriom.

Ha skBaTope 3emnu HeGecHbIN
3KBaTOpP NepneHANKYNAPEH ropr3oH-
TY M MAET Yepes 3eHuT. Bce cBeTuna
BOCXOAAT M 3aXOAAT, a Nonoca Mupa
COBMaJaloT C TOUKaMU ceBepa U tora.
CyTouHble ABVXXEHMNA CBETU NPOKCXO-
[AT NOA NPAMbIM YITIOM K FOPU3OHTY.

O

CpepHuvie wnpoTbl

/\

JKBaTop
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EBPOIMENCKASA
CUCTEMA CO3BE3I

YT1O Takoe co3Be3gue

Co3Be3anaMY B APEBHOCTU 0N
Ha3bIBasIM XOPOLLO 3aMeTHbIE 1 3aMoMu-
Hatowmecs ¢urypbl 13 38e3f. B cospe-
MeHHOI HayKe CO3Be3[ne — 3TO CTPOro
OrpaHMYEHHbIN YYaCTOK 3BE3HOTO
Heba co Bcemyi 3Be3Ljamu BHYTPU HETO,
a He TONbKO Fpynna APKUX 3Be3f B BUAe
Kakon-nn6o ¢urypbl (actepumsm).

Cuncrtema co3e3gun

B Hay4YHOM MUpe ceroaHsA od)mumaano
MNCNONb3yTCA NPUHATbIE B EBPOI'IeﬁCKVIX
CTpaHax Ha3BaHWA co3Be3aunn, 60/bLUVH-
CTBO M3 KOTOPbIX OCHOBaHbl Ha JpeBHE-

rpeueckoi Mudonorun. Kutenm dnnagpl
BbIAENANN Ha Hebe 48 co3e3guin. Moutn
BCE OHW COXPaHWNCb Ha COBPEMEHHOM
3BE3/IHOW KapTe, a 0HO GONbLLOE CO3BE3-
Ine — Kopabnb Apro — anis yno6ctea
aCTPOHOMOB 6bIS0 pa3feneHo Ha YeTbipe:
Knnb, Komnac, Kopma i Mapyca.
OcTanbHble 37 co3e3nuii — bornee
no3paHve. B oCHOBHOM VX HAHOCWM Ha
KapTy aCTPOHOMbI 310X Benukiix reo-
rpadyyecKnx OTKPbITUIA, KOTOPbIE U3yYani
HeIOCTYMHOE [10 TOrO BPEMEHI oXHOe
Heb60. Ho Brinotb Ao XIX B. HOBble co3Be3auA
MOSBMANMC 1 Ha KapTe CEBEPHOTO Heba.
YacTb 13 HUX ocTanach (Awepuua, XKnpad,
JTncnuka, LLnT 1 gp.), Yactb — HaBcerga
ynpasgHeHa peLueHvieMm MexayHapoa-
HOrO aCTPOHOMMYECKOrOo Coo3a B 1922r.

Co3Be3ana Ha KapTe 3Be3Horo Heba Opepeprika ae Buta. XV B.
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OCHOBHbIE CBEJEHWA O 3BE3JHOM HEBE

3Be3Hasd BeIMYMHaA

Ewe B lpeBHen peumm acTpoHOM
[unnapx pasgenvn 3se3fbl Ha LWeCTb
BESINUYNH — OT CaMblX APKUX (3B€3Abl
nepBoi BENNUYNHDBI) O CaMblX Cllabbix
(LwecTom BENMUNHDI).

DTa WKana BocTpeboBaHa Ao Cux
nop. Ho ceiiyac 6neck 38e3abl Bbipaka-
eTcA AecATUYHON apobblo (0603Hava-
etca 2,5 unm 4,8™), ana 0cobo ApKNX
CBETWU UCMOSb3yeTCA oTpULaTeNibHasA
3Be3HasA BennurHa (bneck BeHe-
pbl —4™, 6neck ConHua -26™), a ana
3Be3[], BUAUMBbIX TOJIbKO B Tenieckon, —
7m,8™ 9" unT.A.

Pa3HunLa B ofHYy BeNMYMHY COOTBET-
CTBYeT pasHuLe B bnecke B 2,512 pasa.
3Be3ga 1-11 BeNMUnHbI ApYe 3Be3abl
6-11 BennuuHbl posHo B 100 pa3. Camble
cnabble 06‘b?KTbI, 3apUKCMPOBaH-
Hble KpYMHEWLINMI COBPEMEHHbBIMM
Teneckonamu, MMetoT 61eck oKoso m
30-11 3Be3HOV BENTNYUHDI.

O603HayeHus 3Be3]
B CO3BEe3MsX

MHorue BranMble HeBO-
OpPY>KEHHbIM FN1a30M 3Be3-
[bl UMEIOT COOCTBEHHbIE
nmeHa — AnbaebapaH,
Cupnyc, Bera, AHTapec.
OHW 13BECTHbI C ApPEB-
HocTu. Ho mpuaymaTtb
Ha3BaHVe Ka)kaol 3Be3fe
HEBO3MOXKHO, U YTO-

L}
6bl yNIPOCTUTb MOUCK, :e__m'.

ACTPOHOMbBI NpuayMann =0
P puay o

pasHbl€ CNCTEMbI Hau- Co3Be3aue 3mes 13 aTnaca 3se3fg
MeHOBaHWI 3Be3[. «YpaHomeTpusa» MoraHHa bariepa. 1603
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MepBas cvcTemMa HaMMeHOBaHVA 3Be37 NpeasioXxkeHa MoraHHom baiepom
B 1603 I. 3Be3Abl B CO3BE34MI 0603HAUAIOTCA B MOPAAKE YObIBAHVSA APKOCTY
6yKBamm rpeyeckoro anda-

BuTa: q, B, y... w. Hanpumep, URSA MINO R:
Bera — a Jlupbl, Mepak — Scp:cnu'io, Artos minor, C}rngfura,thmCC,Apzfd,mall-
. ! ftrum feu Ploftrum minus, Eraccabah,
(3 bonbluo Mepeanubl. Ho Eazta.
rpeyeckmx 6yKB Bcero 24, 5 D 'AK}HﬁRfS;s'_ gt
_ 1] & Audaextima feuflellapolaris,pavigato- 4
a 3Be3n (p,a)Ke APKUX, 3aMET- r!‘ur?“ff‘m‘y”')f,ff}'ﬂ”ﬂ’”ﬂfﬁnﬂﬂffﬂc‘#- 3
HbIX 6€3 Teneckona) BO MHOTMX | . |babyouuccabsh Ifmailitis. 1]y
CO3Be3AUAX ropasfo Gonblue. 68 1£mmguinﬁ dascre anfiralior. Kochab. I*“:ﬂ
7| % Ejusdens lateris borealior, ; g fi }§
- Seguens ab Alyuccabah ;x00&0 T‘;‘?’{{df‘f- ' =
3 |« Ineductione cande,  psmis dlriga. 3 412
4’ ¢ inlaterequadrangulipracedentes auftralis. | ]
| i Ejusdem lsterisborealior. . ¢
8| 6| inlatere quadrprecedente,anffralior. 156
DparmeHT cTpaHnLpbl «Manas Omnesde natura Martis I&Vcn:r‘is- .
Menseauua» nokasbiBaet Relignp.-ﬁmadbjbﬁ{x , o fmmbmpmp:,:?a’ﬂrfém guaff
HOMEHKNaTypy, KOTOPYIo adfperf, informas abantiquis ﬁrgﬂmrmﬂ,ﬁwrt#glmwf‘”‘:
ncnonb3osan NoraHH banep it
MHorue 3Be3bl 0603HaUaTCA MO CUCTEME, KOTOPYIO MPEANoXuI B 1712 T.
[xoH Onemctng. Kaxkaon 3se3fe B cO3BE3A1M MPUCBANBAICA HOMEP B No-
pAAKe BO3pacCTaHUA NPAMOIro BOCXOXAEHNA. Cenvac 3Ta cuctema npuMmeHA-
€TCA ANA 3Be3[, Y KOTO-
PbIX HET 0603HauyeHuA
Y AxnoCurisTi Dianrie pre | Dfentie pev Cocbiea
no E6amepy, B OCHOBHOM MDCLXXX. |IN CONSTELLATIONE 1-;-"‘&.. “’me;’fi.,:..;’,:
cnabbix. Mpumep — _H_',”;{"...",“ Wi cassrorEE |5 | o
51 Meraca, nepsas Thug 3| 9 52 |Sbom Pegai &0 833 02 43| g0 a1 [0 30
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«Kaccronesn» ¢ 0603HaueHUAMM an
no cucteme ®nemctrpa

MepemeHHble 3Be3abl 0603HavaloTCA NaTMHCKMMK BykBamu oT R fo Z,
fanee — RR, RS... 1 Tak go ZZ. O603HayeHMA 3Be3[ MO HOMepam npume-
HAIOTCA B Pa3HbIX CNeuyann3npoBaHHbIX KaTanorax, Hanpumep Gliese 876,
HD 10180.




 CONHEYHAS CUCTEMA |

-

KomeTbl

; 3 KomeTbl — nepasHble Tena, ABVKYLIMECA MO CUIIbHO BbITAHYTbIM opbuTam. Mpu
L - | npubnmxeHnmn kK CoNHLY OHM HAUMHAIOT UCTMIAPATLCA Y BbIAENATb B MPOCTPAHCTBO
rasbl, BOAAHOW Map W Mbllb, KOTOPble 06Pa3ytoT ASIMHHbIE XBOCTbI KOMET. MHOrMe -
KOMeTbl MEIOT OuYeHb bonbluvie Nepurogbl 0bpaLLeHNA 1 NPUNETAIOT 13 OTAANEH-
e HbIX paioHoB COJTHeUHO cucTeMbI.

N e B

[MnaHeTbl 3eMHOM rpynmnbl

Mepkypun, BeHepa, 3emna n Mapc — 3To nnaHeTbl, KoTopble
06pa3oBaHbl 13 KaMeHHbIX MOPOA 1 HAXOAATCA OTHOCUTENBbHO

~ 6nm3Ko K ConHuy. B nx coctaBe MHOro CUMKaTOB, METASIINYECKOTO
- | xenesa, KpeMHUA 1 APYUX TAXENbIX 31eMeHTOB. CUMTAeTCA, UTO

: KaMeHUCTble NaHeTbl 61aronpUATHbI ANA Pa3BUTUA XIU3HK, NO-
3TOMY UX aKTVIBHO WILLYT Y APYTUX 3Be3A. Y NnaHeT 3eMHO rpynnbl .
MaJio CryTHUKOB (oanH — Yy 3emnun n aBa — y Mapca).

e, 1
.

i £ Moac acTteponaos
. MoAc acTeponpoB pacnonoxeH mexay opbutamm Mapca n lOnutepa.

AcTeponbl — Tena HenpasunbHOM GOPMbI pa3MEPOM OT HECKONbKNX METPOB
.| no coten knnometpos. CuntaeTca, YTO 3TO OCTATKM NPOTONNAHETHOro 0bnakKa, g
. - | He cnMBLIKMeECA B NNaHeTy 13-3a MOLLHOW rpaBuTaLmmn 6nmskoro lOnutepa. i
OTKpbITO 0KON10 400 000 acTeponos.

’ g :®



Kon bLia CaTypHa O6nako OopTa
5000-100 000 a. e:

Cucrema koney CatypHa —

camas moluHana B ConHeuyHom cuc- Ty ConHue —— A
—_— .

Teme. KonbLa coctoaT 13 munnunap- ¢ =
[l0B MbUTMHOK 1 NeAAHbIX YacTULL.
MeHee NnoTHLIMK CUCTEMaMM = 5>
Koney obnagatot rue nnaHe-

u a apy .. ==a s .. MoscKolnepa
Tbl-TUraHTbI.

MNMoAc Konnepa

MoAc acteponaoB 1 KapMKOBbIX
nnaHeT COTHEYHON CUCTEMDI, NEXKa-
LM 3a opbuTo HenTyHa.

q- O6nako Ooprta
lMnoteTnyeckan coepuyeckas

)i o6nactb ConHeYHOM CUCTEMbI.
CumnTaetcs, uto oTClofa NpuneTalT
Jonronepuoanyeckie (C neprogamm
B TbICAYM JIET) KOMETDI.

[MnaHeTbI-rnraHTbI

tOnwuTep, CaTypH, YpaH n HenTyH cOCToAT B OCHOBHOM 113 BOAOPOAa, Fenns, aMmu-
aka, Me€TaHa 1 Apyrnx Ierknx 3JIeMeHTOB. Bonblias yactb nx o6bema — 3TO MJ10THaA
ra3oBas o6onqua, BHYTpPU MOTyT 6bITb CNOn XNQKOro nnn metannnyeckoro sogopona,
a TaKXe TBepAoe KaMeHHOe Nnn MeTaJinvyeckoe Aapo, O6'beM KOTOPOro HeBENMK No
CpaBHEHNIO C 06'bEMOM BCGVI nnaHeTbl. Y Bcex nNnaHeT-rmraHToB B COJ'IHeLIHOﬁ cancrTeme
MHOI'O CMYTHUKOB U €CTb CUCTEMbI KONew,. bonblumMHCTBO 06Hapy>KEHHbIX SK3onnaHeTt
TOKe OTHOCUTCA K MJ1aHEeTaM-TUraHTaM.

KpynHeiiume 13 n3BeCTHbIX TPaHCHENTYHOBbIX 06bEKTOB Ka pﬂ NKOBbIE MJiaHeTbl
Moyt BCe HblHe n3BeCTHbIe KapJInko-

S X
apoH . ‘ Bble MMaHeTbl, 3a UcKioueHnem Liepepsl,
KoTOpas 6ONbLLE He CYMTAeTCs acTe-

Spuga Mnyton  Makemake  Xaymea pouaoMm, pacrnonaratoTca 3a opouToN
HenTyHa. K HUM oTHOCAT 1 [TyTOH.
‘ ( - @ KapnukoBsble niaHeTbl OTANYAOTCA OT
Cegma o pKL 2007OR,,  Ksasap acTepounoB WapoobpasHom Gopmo,

a OT MJIaHET — MaJIEHbKUMU pasmMmepamin.

J
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OCHOBHbIE CBEAEHWA O 3BE3JHOM HEBE

Bce 3Be3bl, Kak 1 ConHue, — ropsiyme ra3oBble Wapbl, KOTOpble POAMINCL

B pe3ynbraTe rpaBUTaLMOHHOIO CKaTus ra3oBo-MblneBbix 061akos. B cTabusb-

HOM COCTOSIHUM NX YOEP>KMBAET CMNa COOCTBEHHOIO TATOTEHUS N BHYTPEHHEe

fasneHue. B Hegpax 3Be3f NPOVICXOANAT peakumm TEPMOSAEPHOrO CUHTe3a.
OCHOBHble KOMMOHEHTbI OONbLUMHCTBA 3Be3[, — BOAOPOSA, U Frennin, oAHaKo

BO MHOIMIX €CTb MPUMECH TAXKENbIX SNEMEHTOB BNOTb [0 Xene3a.

Xpomocdepa

3oHa nepeHoca

nyuncTomn 4 - Dotocdepa
SHeprumn :

3oHa
KOHBEKLMN

Mpoty6epaHeLl,

Y3HaTb XMMUYECKNI COCTaB 3Be3/bl MOMOraeT ee CMeKTP — CBET, Pa3/ioXKeH-
HbI Ha COCTaBHbIE LiBETA C MOMOLLbIO CNeKTpocKomna. XMMmyeckre snemeH-
Tbl MOMMOLLAIOT CBET B Pa3HbIX yYacTKax CNeKTpa — pagy>KHOM MosiocKu,

1 B 3TX MECTax OCTaloTCA TEMHbIe NIHMK. Yem ropsavee 3Be3aa, Tem benee
ee LiBeT, M HA06OPOT — YeM KpacHee, TeM TemnepaTtypa NoBEPXHOCTY HUXKE.
Bonee xonogHble 3Be31bl COAepKaT OONbLUE TAXKENbIX SEMEHTOB.




[na yno6ctBa 3Be3bl 4eNAT Ha CNekK-
TpasibHble Knacchl.

YT06bl 3aNOMHUTL NOC/efoBaTeNb-
HOCTb KJ1acCOB, B PyCCKOWN Tpaanumm
cyllecTByeT MHEMOHUYecKas ¢pasa:
«OpuH 6PUTBLIN aHTANYaHUH GUHNKN
eBan, Kak MOPKOBb».

Knaccnpumkaums
3Be3[ Mo CBETUMOCTH

Mo cBeTMMOCTM 1 Macce 3Be3[bl
CUSIbHO PasHATCA Mexay cobo.

Ha anarpamme «cBeTMMOCTb —
Temnepatypa» okoso 90 % 3Be3q,
BbICTPanBaeTCA B AUaroHasnbHyo nn-
HWIO — FNaBHY0 NOCIeA0BaTENbHOCTD,
B KOTOPOW YeM Bbille TemnepaTtypa

)

Benble kKapnukn
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10 000°

CTPOEHWE 3BE3[]

CMEKTPAJIbHbBIE KJIACCbI
KNACC TEMNEPATYPA, K LIBET

0 30000-60 000 rony6oii

B 1000030000 6eno-ronyboii

A 7500-10 000 6enbiii

F 6000—7500 XenTo-6enblit

G 5000-6000 Kentolit

K 3500-5000 OpaHeBblii

3Be3[bl, TeM 60sblle ee CBETUMOCTb.
B BepxHem neBom yrny — Tak Ha-
3blBaemMble ronybble rmraHTbl, B HUX-
HeM NPaBOM — KpacHble KapJiMKu.
CyLLecTBYIOT TaKKe KpacHble rraHTbl
1 6enble Kapnuku.

Betenbreiize

AHTapec

MpounoH

ConHue

Anbda LieHTaBpa B

3Be3pa bapHapgaa \

p

6000°

Temnepatypa NoBEPXHOCTA
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OCHOBHbIE CBEJEHWA O 3BE3JHOM HEBE

DBonOLMA 3B€3[ COTHEYHOrO TUMNa

JBonoyuna
pa3HbIX TUNOB 3Be3[

MpoRoMKNTENBHOCTD XKM3HM rony6bIx
rMraHTOB — OT HECKOJbKMX MUIJIVIOHOB
[10 COTeH MUNIMOHOB NeT. [oToM OHU
B3PbIBAOTCA, 3TN B3PbIBbI HAa3bIBAOTCA
BCMbILIKaMV CBEPXHOBbIX.

MareHbKmMe 1 XonogHble KpacHble
KapnunKK >XMBYT MHOTME MUANTMAPAbI
net. CpoK MX XM3HW 6onbLue Bo3pacTa
BceneHHOW, 1 HY OAMH N3 HUX eLle He
3aBepLUNST CBOEN SBONOLMN.

KpacHble ruraHTbl 1 6enble Kapnu-
K1 — 3TO 3Be3[bl, N0 Macce 6nunsKme
K ConHuy, Ha NO3AHKX CTaAUAX 3BOJSTIO-
uunn. Korga B Hefipax 3Be3fbl npeKkpa-
LaeTcA AfepHOe ropeHne BOAOPOAA
1 HAUMHAET ropeTb refinii, ee razoBas
0605104Ka pa3fyBaeTca 1 oxNaxaaeTca,
a cnefoBaTesibHO, KpacHeeT. B koHue

KOHL0B, 3Be3ia copacbiBaeT 060/104-
Ky 1 NpeBpaLiaeTca B niaHeTapHyio
TYMaHHOCTb, a ee CBePXMIOTHOE AAPO
CTaHOBUTCA GEMbIM KapSIMKOM.

PacctosaHuAa no 3Be3q

Buanmoe . eee
nosnoxeHvie o S W
Ha GoHe ganekmx

3Be3q 1 AHBapA \ /

X\___ Bnu3kas 3Be3na

Mapannakc J

3emna
1 niona

3Be3q 1 viona

3emna
1 AHBapA

OnpepennTb paccToAHUE O OTHOCUTENIbHO
6NU3KKX K Ham 3Be3[ MOMOraeT MeTof,
napannakca. /3amepuBs yron, Ha KOTopblii
CcMecTunach 38e3fa, Mbl BbIYMCIAEM PaccToAHNe
[0 Hee. Ha npakTuke paxe y 6nvkaiilumx 3sesg
3TOT Yrof MeHbLLE CEKYHAbI Ayrn

EAVIHMLIbI N3MepeHnA MeX3Be3HbIX PacCTOAHUIA

1 cBeTOBOW rof (CB. roa) — paccTosHme, KOTOpoe NPOXOAUT CBET 3a 1 rog.
CBetoBow rog =9 460 730 472 580 800 m (npumepHO 9,46 KBaZP/H M) =
=63 241,077 acTpoOHOMUYECKON eanHuLbI (a. e.).

Mapcek (NK) — 3To paccToAHMe, MPU KOTOPOM BeSIMYMHA FOANYHOrO Napari-

nakca 3Be3fbl coctaBnseT 1 ¢ ayru.

Mapcek = 206 264,8 a. e. = 3,0856776 x 10'* m = 30,8568 TpJIH KM (neTame-

TpoB) = 3,2616 CB.T.

Buanmoe nonoxeHue
Ha GoHe faneKkux
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Cocegun ConHua

B pagumyce 5 nk (16,308 cB. net ot
ConHua) HaxoauTtca bonee 50 3Be3. .
Bcero LwecTb U3 HUX BUAHbI 6e3 ‘ THar | Anbd
Teneckona, v Tonbko Tpy — Crupumyc ‘ *LlenTaspa

! P pyyc, MpouwnoH A, B Ll &

MpoumoH v a LieHTaBpa — oTHOCATCA : ‘ , .
K 38e3aam Apye 1™. BonbLINHCTBO G A
GNUKaNLLIKX 3BEe3 — 3TO KpacHble Anega - HerTaspa

A P . Cl/lleyC A, B LlentaBpaB_ = ]
Kap/nKm1 co CBETUMOCTbIO U Maccoi . - in
B 1ECATKM Pa3 MeHblLe CONTHEYHOI.
HW ofnH 13 HUX He BUAEH HEBOOPY- e
XKEHHbIM ra3oMm.

3Be3Hble CKOMNeHuns

Hambonee pacnpocTtpaHeHbl ABa TMna

Mpwv HabnogeHUN B TENECKON MOX- 3BE3HbIX CKOMJIEHN — pacCeAHHble
HO YBMAETb MHOXECTBO 3Be3[HbIX W WapoBble.
CKOMMEHUI — TeCHbIX rpynn 3Be3g, PacceaHHble ckonneHna cogepxat ot
KoTopble MMetoT obLLiee NPOorCXoX- [eCATKOB 10 HECKOJbKIX TbICAY 3Be3[.
AeHUe 1 CBA3aHbl OOLUM [BVXKEHNEM Kak npasusio, 3To monopble 38e34pbl
B NPOCTPaHCTBe. BO3pacTtoM okosio 100 MfIH neT.

PacceanHoe ckonneHne NGC 346

PaccesaHHoe ckonnexue Mnesaabl
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OCHOBHbIE CBEJEHWA O 3BE3JHOM HEBE

rpaBVITaLl,I/IOHHbIe CNbl BHYTPW 3TUX

CKOMneHni CpaBHUTENBHO cnabole,
1 pacceAHHble CKonMNeHnA 4OBOJIbHO
6bICTpO pacnafakTCA, a X 3ee3bl
NpPoAOoIKaKT NyTb B OANHOYKY.

MHorue pacceAHHble CKOMNeHnA

Norpy»eHbl B ra3ornbuieBble TYMaHHO-
CTN, N3 KOTOPbIX OHU U O6paSOBaJ’IVICb.

LWaposoe ckonnexnve M 53

Mos3aviKka 13 30 1306paKeHN pacCeaHHbIX CKONNEHNI, OTKPbITbIX Teneckonom VISTA. OT npamoro
HabnofeHVA 3TV CKOMNNeHUA 3aKpbiTbl Nblblo MneyHoro MyTu

OpHako JaBrieHne 3N1eKTPOMarHUTHOro
M3nyyeHnnA 3Be3[ OTTankmnBaet ot cebs
BELLECTBO TYMaHHOCTM 1 CNOCOBHO
NOJTHOCTbIO paccenTb ee.

LLlapoBble 3Be3aHble CKoMneHns
cogeprkat 0 HECKONbKNX MAIMOHOB
3Be3[, KOTOPble OYeHb MIOTHO «yna-
KOBaHbI»: B LIEHTPasIbHbIX 06/1acTAX Ha
1 nk® npuxoamTca ot 100 go 1000 3Be3a,
YoepunBatoLyme nx rpaBUTaLiOHHbIe
CUIIbl 3HAUMTENbHO MNPOYHEE, YeM B pac-
CeAHHbIX CKOMIEHUAX: CTPYKTYpa coxpa-
HAETCA Ha MNPOTAXEHNM OYeHb JOroro
BpemeHu. Bo3pacT WwapoBbIxX CKOMAeHni
MOXeT focTuraTb 12 mnppg ner.

Hawa lNanakTtmnka

ConHeyHas cucTema BMecTe CO MHO-
r’MmMun Jpyrmmu 3sesgamu, 3se3gHbiMu
CKOmJ1IeHNAMUN, TYMaHHOCTAMU U NPO-
YMM 06 BEKTAMU BXOUT B TMraHTCKYHO
3BE€34HYI0 CCTEMY, KOTOPYIO Ha3blBaloT



lanakTukon. Ee gnametp — okono

30 000 nk, unm 100 000 cB. net. OHa
copeput oT 200 go 400 mnpg 3Be3a.
Mbl BuAMM lanaktunky nsHyTpwm, nno-
CKOCTb ee AincKa CIMBAETCA As Hac

B cBeTALLytocA nonocy MneyHoro Mytn.
M3BecTHO, uTo ManakTnKa cocTouT 13
NAOTHOrO AAPA, ANCKA CO CNMPanbHbIMU
pyKaBaMu 1 LLleHTpasibHOM NepemMbly-
KOW, ANCK OKPY>KeH BbIMyK/IbIM rano.

[pyrve ranaktmkum

ACTpOHOMaM V3BECTHO MHOXKECTBO
apyrux ranaktuk. C XVII B. oHM Haxo-
AUNN Ha Hebe TyMaHHble NATHBILIKN.

KomnbloTepHaa mofenb Haleln lanakTmkm

BOJIbLLIAA BCENIEHHAA 35

TymaHHocTb AHagpomebl (M 31) —
CocefHAA C Halyeii ranakTika

YacTb U3 HUX NPY PaCCMOTPEHNM

B 60/1ee MOLLHYI0 OMTUKY OKa3blBaINCh

3B€34HbIMU CKOMIEHWAMMU, HO MHOTVE

He y[aBanocb pasfenTb Ha 3Be34bl.
Mocne oTKPbITUA CNEKTPANIbHOMO

aHanm3a MHOrMe 13 HYX OKa3anucb

lanakTuueckas poarota

0°C

75.000 cB.A~—+

/30000 ca:n._ |

150 °C

180°C
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OCHOBHbIE CBEAEHWA O 3BE3JHOM HEBE

ra3onbl1eBbIMM TYMaHHOCTAMM, HO
CMeKTPbl APYrnX, HAaNpPUMep crnvpanb-
HbIX TYMaHHoCTel B AHgpomege n Tpe-
YrosibHVIKe, OTIMYANNCh OT HUX. TONbKO
B XX B. CTasio ACHO, YTO 3TO — 3BE3Hble
CUCTEMbI, CXOXKIME C Hallen ManakTnkon.

Knaccudukauma
ranakTmnk

lanakTnK 6ecyncieHHoe MHOXECTBO,
W KXKOas U3 HUX IMEET CBOUW HEMOBTOPU-
Mble 0cobeHHOCTH. OfHaKo 06LLye 3aKo-
HOMEPHOCTM B VX CTPOEHU NPOCeAnTb
MOXHO. Harbonee ynotpebutenbHyto
KnaccnduKaLmio ranakTvk paspadoTan
S0BYH Xab651, KOTOPbIN pa3genis ux Ha
TPV rpynMbl: SAIUMATUYECKIE, CNPASTb-
Hble V1 CNpasibHbIE C NePEMbIYKO.

BonblUMHCTBO HabsloAaeMbix Kpyn-
HbIX raflakTVK OTHOCUTCA K 3TUM TUMaM.

Knaccndumkaums ranaktmk
no Xa66ny

B paHHylo KnaccudukaLumio He BXOLAT
Kap/MKoBble, HEMPaBWIIbHbIE, a TakKe
B3aUMOAENCTBYIOLNE JPYT C 4PYrOM
ranakTuKu.

CkonneHua ranakTuk

Kak 11 3Be3[pl, ranakTku Bo BceneHHom
0bpa3sytoT rpynnbl 6oNbLUIEN KN MeHbLUEN
NpoTAXeHHOCTU. MeHbLue rpynnbl ABNA-
I0TCA YacTbio Ooree KPYMHbIX CTPYKTYP.

Hawa lanaktunka, TymaHHOCTb
AHApomefbl, TYMaHHOCTb TpeyronbHU-
Ka 1 UX CMYTHUKKN BXOAAT B MecTHyto
rpynny rafnakTuk (OHa NpocTupaeTca
Ha 1T MMK 1 HacuMTbIBaEeT No nocnes-
HWUM JAaHHbIM OKONO 50 ranakTuk).

MecTHasa rpynna — yactb MecTHoro
CcBepXxcKonneHus [leBbl, B KOTOpoe
BxoAuT okono 30 000 ranaktuk. O6uiee
UYNCNO ranakTuk B Habnlogaemonm Yactm
BceneHHon — nopagka 100 mnpa.
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NWHCTPYMEHTDI
ACTPOHOMA

Kaxabll1, KTO MHOTO YMTaeT O 3Be3[1HOM Hebe 1 ero COKPOBULLAX, PaHO MK
NO3[4HO MCMbITLIBAET XeNaHWe YBUAETb NX CBOMMM rMa3amu. Kak copreHTnpo-
BaTbCA B Pa3HOODPA3MM ONTMHECKMX NPUOOPOB? PaccMOTPUM KPATKO MHCTPY -

MEHTbl aCTPOHOMa- obuTens.

bnHoknn

N 3pUTEeNbHble TPYObI

[na HauMHatowero Habnoaatens
3TO BMOJIHE Hennoxo Bbi6op. Mpu-
rofATCA OHU 1 OMbITHOMY NtobUTe-
JII0 aCTPOHOMUN AN HabnoaeHU
LOCTAaTOUYHO APKUX U NMPOTAMKEHHbIX
06bekToB Bpoge JlyHbl, komeT, Mney-
Horo lyTun, 3amMeTHbIX CKOMAEHNN

1 TYMaHHOCTEN, obLiero
0630pa Heba. Kpome Toro,
OGUHOKIIb UNW 3pUTeNbHas
Tpy6a MOryT CNyXuUTb
1 pna gpyrux uenen. Ho-
BMUKY MpoLie obpalyatbcs
C HUMMK, YEM C TENIECKOMOM.
Mo onTuueckum xapakTe-
PUCTMKaM 3TV MHCTPYMEH-
Tbl (NP YCNIOBWK, YTO OHM
KauyecTBeHHbIE) MOTYT ObITb
Jake nyulle felleBoro
Teneckona, a CTOUMOCTb MX
Huxe. bonbuioe npenmy-
LecTBO GBMHOKNEn — BO3-
MOHOCTb BeCTU Habsto-
[eHUe ABYMA rMa3amMu, YTo
YyAO6HO 1 MO3BONAET pas-
rnageTb 6onblie fetanen.
Bbibupas 61MHOKNb 1nn
3puTENbHYIO TPYOY, HYXKHO
06paTUTb BHUMaHVE Ha
AnameTp obbeKkTrBa

1 yBenunuyeHmne MHcTpymeHTta. O6bluHO
OHW YKa3bIBalOTCA B ONMCAHWUM NN Ha
Kopnyce MHCTpyMeHTa. Tak, 6BUHOKIb
15%50 — 370 BMHOKIb C yBENIMYEHU-
em 15 KpaT 1 gnameTpom o6beKTMBa
50 mm.

[lna acTpoHoMMYecKux Habnoge-
HUI 1 BUHOKIb, U 3pUTENbHYO TPYOY,
0COBEHHO ecnn Y HUX 6onbLUoe yBeNu-
ueHue U Bec 6onee 500 r, KenaTenbHO
YCTaHOBUTb Ha LUTATUB.

LWapHup Ana KOPPeKTUPOBKN
paccToaHMA Mexay rnasamm

TnasHble NINH3bI
(okynap)

HesaBucumbin

npu3mbl

OcHoBHON

dokyc
(BUHT)

MyTb cBETA O6beKTVB

YcTponcTBo 6ruHOKAA
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OCHOBHbIE CBEJEHWA O 3BE3JHOM HEBE

Teneckonbl-
pedpaKkTopbl

O6GBEKTUBOM B HUX CIYXKMT JIMH3a
(B cOBpeMeHHbIX 06beKTUBaAX —
BCerga cuctema nuH3). PedppakTopsl
yAoO6HbI B Nofib3oBaHMM 6aropaps
NPOYHOW KOHCTPYKLUUW TPYObI 1 ee
repMeTUYHOCTU, He TPeBYIOT YacToi
HaCTPOMNKMN 1 06CNYXMBaHNA, fatOT
KOHTpacTHOe 1 YyeTKoe n3obpakeHue,
YTO Ba’KHO MpY HabJIloAEHUN MaHeT.

Okynap

Ho ecTb y pedppakTopoB 1 Hepo-
cTaTKu. /13-3a TOro 4To CBETOBbIE
Nyun pasHbIX y4aCTKOB CreKTpa
no-pasHoOMY MPeNoMNATCA B CTeKIe,
nsobpaxeHne B HUX CTPaAaeT Xpo-
MaTun4yeckoin abeppaumein — okpa-
LeHO Mo KpaAMm B pa3Hble LBeTa (3a
NCKoYeHeM AOPOrux Moaenen, Tak
Ha3blBaeMblx anoxpomaTtoB). Kpome
Toro, npubopsbl ¢ 6onbWNM fra-
MeTPOM 06beKTMBa CTOAT fOPOXKE,
yem Nopgo6HOro pasmepa Teneckonbl
OPYrUX CUCTEM.

erl‘le)KH ble Ko/bua

bneHpa

WckaTennb

Pyukn
MexaHu3ma
TOHKMX
OBVIXKEHUI

Cxema pedpaktopa Kennepa

CHayana nsobpaxeHue
dopmupyeTcs 3aecb

3Be3aHbIli cBeT

Jlyumn ceta

JInH3a obbekTVBa

Okynsap

MpoTnBoBech!

'

ObLLee YCTPONCTBO Tenieckona-pedpakropa

TpeHora
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Teneckonbl-
pedbneKkTopbl

CBeT OT HebeCHbIX 06bEKTOB B TaKMX
Teneckonax cobrpaeT BOrHyToe
napab6onuueckoe 3epkano. 3rotosutb
3epKasio npoLye, Yem NH3Y TaKoro
e ArnameTpa, No3Tomy pedniekTopbl
B CPeAHeM CToAT fellueBne pedpak-
TopoB. Kpome Toro, 3epKano nerye,
UeMm IMH3a, a 3HaUWT, 1 BeC Teneckona
MeHblue. CBO6OAHbI OHU 11 OT XPOMaTU-
ueckoi abeppaLnu, TaK Kak nyuu B HUX
He NPenomAATCSA, a oTpaxatotcs. Ho
Y pedneKTopoB TOXeE eCTb HEJOCTATKN.

Cxema pednekTopa HbtoToHa

Okynsap

MNepBryHoe 3epkano

PyLIKI/I MeXaHV3Ma TOHKMX ABUXEHWIA

MpoTnsoBsechl

O6uyee yCTPOWNCTBO Terneckona-pednekropa

M306parkeHre B HUX MEHEE KOHTPACT-
HOE, uem B pedppaKkTopax, 13-3a NoTepb
CBETa NPWV €ro OTPAXEHUN Ha ManeHb-
KOM BTOPVYHOM 3epKare, KoTopoe

K TOMY >Ke He NPOonycKaeT YacTb CBeTa
B TPy6y. KoHcTpyKUWmA Tpy6bl Herep-
METUNYHA, @ 3HAUYNT, BHYTPb Hee NIErko
ronagatoT Mblfib W rpA3b. 3epKanbHoe
MOKPbITUE CO BPEMEHEM TYCKHEET.

Y pednektopos HabnopgaeTca n abep-
pauus, Ho fpyroro Tina — chepurye-
cKas (06beKTbI MO KpasM Nons 3peHna
BbIrNAAAT 6oniee pasMbITbIMU, YEM

B LieHTpe). Kpome Toro, KOHCTpyKLUA
pednekTopa valle TpebyeT CTUPOBKY
(HaCTpOWKM ONTUKN).

Wckatenb
. Okynsap ’.
E KpenexHble
' 1 Konbua
Tpy6a

e TpeHora
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3epKanbHO-NIMH30BbIE
Teneckoribl O6BbEKTMB — yacTb Teneckona,

C06V|pa}OLLl,aﬂ CBETOBbIE JTy4Wn.

CyIJ.I,ECTBleT onTn4yeckmne cxembl,

B KOTOPbIX NPUMEHAIOTCA U NIVH- ®oKyc — Touka, B KoTOpOiA CO-
3bl, U 3epKana. Cpeau nobutenen 6paHHble 06BLEKTUBOM N1yun 06-
N3BECTHbI, HaMpuMep, CUCTEMbI pasyloT M3o6paxeHue obbekTa.

lWmnaTa — KaccerpeHa n Makcy- OKynAp — nvH3a i cctema
ToBa — KaccerpeHa, B KOTOPbIX VK3, yBENMUMBatOLLas N306pa-

nepeg 3epKajiomM YCTaHOBJIEHbI eHue B GoKyce.

KOPPEKTUPYIOLME NINH3bI, KOTOPble

NNLIEHbI MHOTUX HELOCTAaTKOB KakK

pedpaKkTopoB, Tak 1 pednekTopos.
Kpome Toro, oHu UMeIT KOPOTKY10
repmeTuyHyio Tpy6y, yaobHyto ana
TPaHCMOPTUPOBKY, HO, KaK NMpaBuio,
CTOAT JOPOXe BbllEHA3BaHHbIX Tene-

Wckatenb CKOMOB.

Cxema cuctembl MaKCyTOBa — KaccerpeHa

naBHoe cdepuueckoe
3epKano

MeHWCK € HanblneHHbIM
BTOPUYHbIM 3€pKasioM

MpoTnBoBech!

Monouka ana aKceccyapos

TpeHora

Teneckon KaccerpeHa



Ontnyeckue
XapaKTePUCTUKN

BbiGripas MHCTPYMEHT 1A acTpo-
HOMUYECKMX HAbMIOAEHN, BaXKHO MO-
HUMAaTb, YTO PeaslbHO MOXXHO OXIMAaTb
OT Hero.

Bonpeku pacnpocTpaHeHHOMY 3a-
6nyXAEHUIO, CaMbl BaXKHbI MapameTp
Teneckona (Kak v ntoboro apyroro
ONTNYECKOTO MHCTPYMEHTA, KOTOPBIIA
NCMosib3yeTca ANA aCTPOHOMUYECKNX
HabntofeHWI) BOBCE He yBeNMYeHue,
a aneprypa.

Aneptypa — grametp 06b-
eKTVBa TeNeckona, GUHOKA 1nu
3pUTENbHON TPY6HI.

(DOKyCHoe pPacCcToAHNE —
paccTosaHne ToUukn GpoKyca oT
ONTUNYECKOTO LieHTPa JINH3bI.
KpaTHOCTb (ysennueHne) pas-
Ha GOKYCHOMY PaCCTOAHMIO 06b-
€KTBa, AeNIeHHOMY Ha pOKyCHOe
paccTosHMe oKysApa.

AnepTypa

Yem 6onblue anepTypa, Tem 6onee
cnabble 3B€3bl AOCTYMHbI UHCTPYMEH-
TY U TEM BblLLE YTTTIOBOE pa3peLleHmne
(Tem 6onee TeCHble BOWHbIE 3Be3Apbl
OH MOXET pa3genuTb 1 Tem 6onblue
JeTaneii NoKaxeT Ha JlyHe u nnaHeTax).

Yem anviHHee pOKyCcHOe paccTos-
Hue o6beKTMBa, TeM bonbluero yBe-
JIMNYEHUA MOXKHO AOOUTBCS, Moabupan
OKYNAPbI C KOPOTKMM PpoKycom. Ho npu
60/bLINX YBENMUYEHNAX N306paKeHKe
CTaHOBUTCA PA3MbITbIM.

NPEAENbHBIE BEJINYHDI 3BE3[ (m™) N YTTIOBOE PA3PELLE-
HUE (r”) B3ABUCUMOCTU OT ANAMETPA OB bEKTUBA (D, mm)

D
| fso  Jer Jwe  Jme
r
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OCHOBHbIE CBEJEHWA O 3BE3JHOM HEBE

CywecTtByeT npefen ysennyeHus,

Ha KOTOPOM KapTUHKa OCTaeTcA
yeTkol. OH paBeH NpuUbAN3UTENBHO

1 D, T0 ectb npu D, paBHOM 70 MM,
Takoe yBenunyeHue coctasut 70 Kpar,
npu 100 mMm — 100 KpaT U T. 4. Ho Ha
NpaKkTUKe MOXXHO NOAHATL yBeNnyeHne
1o 1,5 D, Torga pa3mbiTuie eLle He 6yaet
OLLYTUMO.

ECTb 1 HUXKHUI Npefen NonesHoro
yBeNnyeHna — paBHO3payKkoBoe
yBenunyeHue. [py Hem AnameTp
CBETOBOrO KPY»Ka, BbIXOAALLero n3
OKYNApa, CTAaHOBUTCA PaBeH 3payky
rnasa B TemHoTe (6 Mm). Mpu MeHbLuem
yBeNMYeHN BbIXOLHOW 3payoK 60s1b-
LUe 3payKa rnasa, a 3HaumT, YacTb CBeTa

B HEro He nonagaeT 1 TyCKsble AeTanu
TepatoTcA. PaccuntaTb paBHO3payKo-
BOE yBeNMuyeHne MoXHo no popmyne
D/ 6, 10 ecTb pa3genvs anepTypy Ha
AvameTp 3pauka rnasa (1 To u gpyroe
BblpaXkeHo B MunnnmeTpax). Cnego-
BaTeNIbHO, ANA 00beKTMBa 60 MM OHO
pasHo 10 KpaT, ana 70 mm — 11,6, anA
100 MM — 16, 7 KpaT U T. A.

OnpepfeneHHble orpaHNYeHns Ha-
KnafblBaeT U GOKyCcHoe paccToAaHne
o6bekTMBa. Hanpumep, Hegoporuve
KOPOTKOOKYCHble Tefleckonbl 60sibLue
nogsep:keHbl abeppaLmam, a AIVHHO-
HOKyCHbIe MEIOT MeHblUee nosie
3peHnnA 1 Xy>ke NoaxofAT Ana cnabbix
0ObEKTOB.

BbiG1pas cBOW NMepBbiii MHCTPYMEHT AJ1 aCTPOHOMMYECKNX HabMoAeHN A,
He roHUTECh 33 6OJbLLION aNepTyPOI N MHOXECTBOM «HaBOPOTOB». HeBax-
HO, UTO 3TO ByaeT — Teneckon, 3puTesibHasa Tpy6a unr 6MHOKIb. [Mae-

HOe — C HUM AOJIKHO 6bITb YA06HO. EC/in Bbl XKMBETe B 60/MbLIOM rOpoae,

TO AaXKe KPYTHbIV TeNecKorn Ha 6aikoHe MoKaxeT MeHblLUe, YemM HEGOMbLIOW
NepPeHOCHON NHCTPYMEHT, KOTOPbIN MOXHO B3ATb 3a ropoa. Kpome Toro,
He6OosbLUVE MHCTPYMEHTbI MO3BOIAT MOHATb, HPABUTCA IV BaM CaM NMpoLiecc
HabI0AEHNA U CTOWT I NMOKYNaTb 60/1ee MOLLHYIO OMTHKY.




BbIBOP MHCTPYMEHTA 43

yaTneHme ot CaMoro Kpacmsoro 06beKTa,

Pe KOMeana U-VI n HO 1 MOMeLLaTb BaM Ha HEro HaBeCTUCb.
ﬂ,ﬂﬂ Ha6ﬂ IOHEH n Vl OpeBaTbCA HY»KHO MaKCMManbHO Tenno
Nno noroge — XonofHble Houu 6biBalOT
WTak, y Bac ecTb Teneckon, OMHOKSIb Aaxe netom. MNosaboTbreck 06 ynobHom
WM NPOCTO KapTa 3Be34HOro Heba cmpeHbe. BosbmuTe ¢ coboi Tepmoc
1 Bbl FOPUTE XeNaHeM NO3HaKOMUTb- C ropAYMM Yaem.
€A C KpacoTamm Kocmoca. Yto ana Utak, B nyTb!

3TOrO HYXHO?

Bo-nepBbix, OLeHUTb CBETOBYIO
06CcTaHOBKY 1 BOSMOXXHOCTH Ba-
Lero MHCTpyMeHTa. B uepte ropoga
XOPOLLO BUAHbI INLLIb APKME 3Be3Abl
1 NnaHeTbl U, KoHeYHo, JlyHa. Ecnu Bbl
XOTUTE BUAETb BCE 3BE3[bl B CO3BE3-
ansx, a Tem 6onee Habnogatb cnabble
06bEKTDbI B TENECKON UM BUHOKIDb,
Nlyylle oTnpaBuTbCA 3a ropog. [arTe
riasam NpuBbIKHYTb K TeMHOTe. Yepes
nonuaca Bbl 6yaeTe BUAETb 3Be3[bl
NpYIMEpPHO Ha fiBe BeNNUYNHbI cnabee,
yem BHauvane. Ecnu Bam HyxeH cBeT
(HanpuMmep, anAa pasrnagbiBaHWA KapT),
NCMONb3yNTe KpacHbI poHapuk. Kpac-
HbI1 CBET MeHblLUe MellaeT aganTauum
rnas K TeMHoTe.

Bo-BTOpbIX, OyAbTe rOTOBbI K TOMY, UTO
60nbWNHCTBO 06HEKTOB BbIMNARNT
CcOBCeM He TaK, KaK Ha ¢poTorpadpuax
B KHUrax, B TOM 4ucie B 3TON.

B actpodoTorpadum npumeHaeTca
MHOeCTBO CBETOGUIILTPOB U APYTNX
npuemoB 06paboTKK, a TaKk»Ke OUYeHb
6onblune BbigepKKN. Ho ogHo

TONbKO NMOHUMAHME, YTO UMEHHO Tbl
BMANLLb, CNOCOOHO HaMOMHUTb AyLuy
nobutena acTPOHOMUN BOCTOPTOM.
Kpome Toro, B ganbHenwem

Bbl MOXeTe nonpobosaTb cebs

n B actpodotorpadumm. MHorne
niobyTeny aobusatoTcA B 3Tol obnactu
noTpAcaloLLmX pe3ynbTaTos.

B-TpeTbux, no3aboTbTecb 0 MaKcu-
ManbHOM yao6cTBe AnA Bac, Tak Kak
YCTanocTb UM 3aKoUYeHeBLLNe PYyKU
CNocobHbl He TONbKO NCMOPTUTD Bre-







[lyTeBOANTEND
no 3Be3gHOMY
HeOy
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HE3AXOOALLUE
CO3BE3aMA

bonbwaa Megeeanua

CornacHo ApeBHerpeyeckmm Mu-
¢dam, bonbliaa Megeeamua — 370 ne-
peHeceHHasn Ha Heb6o HUMda Kannu-
CTO, KOTOPYIO MPeBpaTKia B XXMBOTHOE
peBHUBaA xeHa 3eBca lepa.

Co3Be3aune 3HakoMO MHOTUM C fieT-
ctBa. CeMb ero Apyanwmnx 3gesg, us-
BECTHbIX JI0AAM C JaBHUX BPEMEH, 06-

i DAL EAS OF. = LTe
A LR

Co3Be3pvie bonbluasa Meggegumua 13 Habopa KapT
«3epkano YpaHum». 1825

OBbEKTbI

benas 3ge3pa
NaBHoil nocneno-
BaTe/IbHOCTY

Habniopaetca
MOLLIHOE 3B€3/10-
06pa3oBaHue

CnupanbHas
ranakTuKa

pa3yloT acTepr3Mm, MOXOXMI Ha KOBLL.
Ha tepputopun Poccnn KoBl Hukorga
He 3aXOAUT 3a FOPU3OHT (HO 3Be3Abl
3TOr0 CO3BE3AUA, PACMONOMKEHHbIE H0XK-
Hee KoBLL, OTHOCATCA K 3aX0AALNM,

1 YacTb CO3BE3ANA OMyCKaeTCA Noj,
ropu3oHT, 0CO6EHHO Ha tore Poccun).

MpoBens NMHMUIO Yepes 3Be37bl a U 3
bonbuwon MeaseauLibl, Mbl OTbILLLEEM
MonapHyto 38e3gy — a Manon MeaBe-
AVLubl, KOTOpan yKasbiBaeT Ha CeBep-
HbI NONOC MUpa.

Mo nnowagw, 3aHNMaemon Ha Hebe,
bonbwaa Megeeanua cTonT Ha Tpe-
TbeM MecTe cpefu BCeX CO3BE3AMNNA.

Cpepau rnaBHbIX JOCTONpPUMEYaTelb-
HocTen bonbluon MeaseanLbl — Kpat-
Has 38e3aa Muuap (C bonbluoin Mepage-
Auubl). HeBOOpY»KeHHbIM rnasom pAagomM
C Hel B1AHa BTOpas 3Be34a — ANbKop,
KOTOpas, Kak JOKa3aHo B HacTosLee
Bpems, dpusmnyeckn ceasaHa ¢ Mmuapom.

09¢55,9"
+69°40°



B3avmHoe pacnonoxeHue
napbl ranaktmk M 81 n M 82

[ae HebONbLLIOW TENIECKON MOKAXeET,
Kak Muuap pa3genserca Ha fBa KOMMo-
HeHTa. CnekTpanbHbIA aHaNM3 Nog-
TBEPKAAET ABONCTBEHHOCTD KaXkaon 13
3TUX Tpex 38e3g. Taknm obpasom, Muuap
ABNAETCA CUCTEMOW U3 LLECTM 3Be3.

* Anbkop

lanakTuka M 82

B co3Be3fmu MHOTO rafnakTuk.
OcobeHHO UHTEPECHA Cpean HUX
napa M 81 n M 82. 310 6n13KMe K Ham
1 CBA3aHHblE MeXay coboii 3Be3aHbIE
cuctembl. IX MOXHO pa3rnageTb B XO-
powwnii GUHOKIb.
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

0 CO3BE3JUU

3BE30/005,5 7

TIOWAAD 1280 KB. rpapycoB

BPEMA
BUAUMOCTH

Kpyrnbiii rog
(Haunyywee: mapr)

NPAMOE
BOCXOMIEHUE

ot 07458" no 14 25"

CKNOHEHMUE 0T +29° no +73°30°

JIATUHCKOE
HA3BAHUE

Ursa Major
(cokp. UMa)

MHTepecHa Takxe nnaHeTapHas
TymaHHocTb M 97 (CoBa), KoTopyto
MOXHO 3aMeTUTb B NOOUTENbCKIME

Teneckonsl.

Y 3Be3abl 47 bonbwon MeaseauLbl
(oHa BUAHaA HEBOOPYKEHHbIM F1a30M
Ha TeMHOM Hebe npu xopoLuem 3pe-
HUK) O6HaPY»KeHbI [BE SK30MIAHETbI.
3Be3[a HarnoMuHaeT Halue ConHue, Ho

ee nnaHeTbl, CyAA No BCEMY, COBCEM He
NMOXOXWM Ha 3eMJTI0 1 OTHOCATCA K KNac-
Cy NIAHEeT-TUraHTOB BPO/e Hallero

fOnuTepa. Tem He MeHee K Hell OTnpaB-

lanakTtuka M 101

NeHbl jBa pagnonociaHnA K BHe3eM-
HbIM LIMBUN3aLUAM, KOTOPbIE JOMXHbI
[OCTUrHYTb ee B 2047 n 2049 rr.

HabniopeHre cnvupanbHOM CTPYKTY-
pbl M 101 ¢ nOMOLLbIO COBPEMEHHbIX
NOOUTENBCKNX TENECKOMNOB TpebyeT
anepTypbl OT 50 MM 1 MMHMMAsbHO 3a-
CBeYeHHOoro (3aropoaHoro) Heba ns-3a
OTHOCUTENbHO HEBbICOKOW NMOBEPX-
HOCTHOW AAPKOCTU 3TOro obbekTa. MNpu
XOPOLUUX YCITOBUAX 1 C TENIECKOMOM
anameTtpom oT 150-200 mm B BETBAX
ranakTuKy MOXKHO YBUAETb [0 AeCATKa
3Be3HbIX accoLmaLmn.

MnaHeTapHaa TymaHHoCTb M 97




Manas MepBeguua

CBOe Ha3BaHMe 3To HebosbLLoe
co3Be3ave Nonyyunsio n3-3a CXoaCTBa
durypsl, koTopyto obpasytoT ero
Hanbonee sapKue 3Be3abl, C KoBLIOM
bonblon Measeaunubl, 4To pacnosno-
XKeH Heropaneky.

flpuanwasn 3se3aa B co3Be3qun —
MonapHan (a Manon Measeauubl) —
rnaBHas ero OCTonprMeYaTenbHOCTb.
B HacTosALLee BpeMA OHa HaxoanTCA
861131 CeBepHOro nostoca Mupa, Npu-
6nmKancb K Hemy. B 2100 r. oHa 6ypaet
Ha MUHUMaNIbHOM PAcCTOAHUN OT HEFO
N HayHeT yaanatbca. Yepes 13 000 net
MonAapHol ctaHeT Bera (a Jlupel), a ye-
pe3 26 000 net — cHoBa lNonapHas.
Takoe Kpyrosoe ABU»KeHre NosocoB —
npeLeccns — Bbl3BaHO LNKANYECKM

MonapHas 3Be3ga

MonsapHas

MonsapHaa A

Manas

Mensenvuia MonsapHas B

MonapHaa A

bonblwas Measeguua -

-

Monsapxas Ab

O CO3BE3AUU

nnowAnb 256 KB. rpapycoB
BPEMA Kpyrnbiit rog
BUANMOCTHA (Hamnyywee: mapr)
NPAMOE o1 00" 00" no 24* 00"
BOCXOXAEHUE

CKNOHEHME 0T +66° 10 +90°
JNIATUHCKOE Ursa Minor

HA3BAHUE

(UMi)

HE3AXOAALWME CO3BE3ANA

'ﬂ al.y’ 7740
1 b f #: /?‘.’.g
4\‘{ :n.;.r;+- 4 ¢
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CosBe3ave Manasa MepseavLa 13 Habopa KapT
«3epKano YpaHum»

NOBOPOTOM HanpasneHWA 3eMHO OCn
B pe3ynbTaTe SIYHHO-COMHEYHOro Npu-
TAXEHUA.

MonapHaa He NPoCTO TPOoNHasn
3Be3/a (OAUH 13 ee CMYTHUKOB J1Ierko
BVAEH B TeNecKon ¢ anepTypon oT
70 MM), @ NepeMeHHan NynbcupyoLwan
3Be3na — Uedenga.

M3meHeHne nonoxeruna CeBepHOro nostoca Mmpa
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\ a (MonapHas)

-




HE3AXOAALWME CO3BE3ANA

HpakoH

Co3Be3auie B BUAE [IVTMHHOM LIEMOYKM
3Be3[, OXBaTbIBAET C TPEX CTOPOH KoBLu
Manon Mepgseauubl. CornacHo rpeyecko-
My M1y, STO APaKOH, KOTOPbIN OXPaHAN
3onoTble Abnoku lecnepug, Kak v Bce oko-
nonosapHble co3se3aus, [pakoH B1aeH
Ha TeppuTopun Poccum Kpyrmbiii rop.

Co3Be3avie [lpakoH 13 «3Be3AHOro atnaca»
Anekcanfpa [IxxenmcoHa. 1822

nnwb Ha poTorpadmaAx C KpymHenLwmnx
TesIeCKomMoB.

Ewe nHTepec npeacTaBnAeT ranaktu-
Ka BepeteHo (NGC 5866). OHa Habnio-
faeTcA noyTu ¢ pebpa.

Kowaunn MMas n BepeTeHO MOXKHO
paccMoTpeTb C MOMOLLbIO NoOUTENb-
CKUX UHCTPYMEHTOB.

TymaHHocTb Kowaunii Tnas (NGC 6543)

Anbda (a) JpakoHa — TybaH —
okono 5000 net Ha3zag 6b11 6nrKain-
wen K CeBepHOMY NOMIOCY MMpPa APKON
3B€3/10M, TO eCTb BbIMOMHAN POSb
MonapHon 3Be3Abl. B pesynbraTte npe-
LileCCUM OH CHOBa 3aMeHUT ee Yepes
18 000 ner.

Cpegnm no6onbITHbIX 06bEKTOB 3TOro
co3Be3gna — naaHeTapHaa TyMaH-
HocTb NGC 6543 (Kowaunii Mas). 3to
0OBEKT C YUpe3BbIYANHO CIIOXKHOM
CTPYKTYpPOW, KOTOpas, BpoYem, BUAHa lanakTrka BepeteHo (NGC 5866)

OBDbEKTDI

3BE3QHAA PACCTOAHUE,
HA3BAHUE ™n DETATU KOOPAVHATbI BEAMYUHA, m Bk,

NGC 6543 [nanetapHas Bo3pact — okono | 17+ 58" 33,42¢ 33000

(TyMaHHOCTb | TYMaHHOCTb 1000 net +66°37'59,52"
Kowauwii naz)
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NGg 6543 @

TyMaHHOCTb
Kowauun mas)




O CO3BE3AUN

3BE3A 05,5

MIOLAAD

BPEMA
BUAUMOCTH

MPAMOE
BOCXO0MAEHUE

CKJIOHEHUE

NATUHCKOE
HA3BAHUE
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

Kaccmones

7o co3Be3jue NoSyuynno Ha3BaHme
B YECTb repOoVHU rpevyeckoro mmpa —
LapuLbl, KOTopas XBacTanacb CBOEW
KpacoTton. Ero nerko Hantu, ecnun
npoBecTy NpAMYyIo MMHUI0 oT Muuapa
(C bonbwon MepBeauLbl) yepes
MonAapHyio 3Be3ay. Co3Besaune Bbl-
LensaeTca xapakTepHbIM acTepr3MoM
B Buae 6yksbl W. MNouTn Ha Bcel
TeppuTopumn Poccun, Kpome cambix
I0’KHbIX PAllOHOB, OHO HEe 3aX0AMUT,

a Bbllle BCEro nNogHMMaeTcsi OCeHHU-
MU Beyepamu.

Jio6buTenn acTpoHOMUYK LLeHAT
Kaccmoneio 3a obunve Apkux u He-
0ObIYHbIX pacCceAHHbIX CKOMMEHWUIA.
CosBe3paune nexnt 8 MneyHom MyTu,
3TUM 1 06bACHAETCA ero 6oraTcTBo
Ha Takne ob6beKTbl. [laxke B OUHOKN
1 HebonbliMe TeNecKomnbl MOXHO
Habnopatb ckonneHus NGC 457
(y>ke npu ysennyeHnn B 15-30 Kkpat
BUAHO, YTO MO POpPMe OHO HaMoOMM-
HaeT neTawyto cosy), M 103, M 52,
NGC 7789.

3Be3paa Tuxo bpare B peHTreHOBCKUX nyyax

Co3sBe3pve Kaccrones n3 Habopa KapT
«3epKano YpaHum»

NHTepecHa HoBonogobHas nepe-
MeHHasn 3Be3ga Yy Kaccronew. Ee 6neck
n3meHsetca ot 1,6™ go 3™

MonynpaswibHasa nepemeHHas
3Be3pa p Kaccronen nHorga ymeHblua-
eT 6neck c 4™ fo 6,2™. 310 06bACHAETCA
Tem, UYTo 3Be3fa-cynepruraHT (B 40 pa3
mMaccmBHee ConHLa 1 NPUMepPHO
8 500 000 pas3 Apue ero) BbibpacbiBaeT
B MPOCTPAHCTBO MOLLHbIe NMOTOKM rasa,
KOTOpble MPUBOAAT K BPDEMEHHOMY
ocnabneHunio APKOCTY.

PacceanHoe ckonneHne NGC 457



HE3AXOAALME CO3BE3QMA

TymaHHocTb MMy3bipb (NGC-763'5) umeet
cBoeobpasHyto Gopmy 1 BeCcbMa 3pPeKTHO
+ ., BbIMAQUTHa d)OT?rpad)I/IﬂX

- y . o» & -

B 1572 r. B co3Be3aum BCNbIXHYyNa
TaK Ha3blBaeMas 3Be3fa Tuxo bpare —
CBepXHOBasA Hawen [anakTnku.

Elle ogmH ocTaToOK B3pblBa CBEPX-
HoBoOW — Kaccronea A — MoOLHEeNWnin
PaaVIONCTOYHNK.

OBDbEKTDI

3BE3HAA PACCTOAHME,

HA3BAHUE ™n AETAIN KOOPZVHATBI BENMUMHA, m Br

M52 PaccesHHoe 23424,3% 5,0 5000
CKonneHue +61°35

NGC7635 | ImuccuoHHas 23420 48,3¢ 11,0 077100

(My3bIpb) | TYMaHHOCTb +61°12'06" £o 11000
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O CO3BE3JUM

3BE3A 1105,5"
NNowWAAb

BPEMA
BUAUMOCTI

NPAMOE
BOCXOXAEHUE

CKNOHEHWE

JIATUHCKOE
HA3BAHUE
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FanakTtnka QenepBepk (NGC 6946)

O CO3BE3AUN

SBEL0ST
NNoWAab 588 KB. rpapycoB

BPEMA Kpyrabiii roa
BUAVIMOCTH (Haunyywee:

1I0NIb — CeHTABpb)
NPAMOE ot 20* 00" o 08 00"
BOCXOMAEHUE

HA3BAHME
mecTe ConHLa oHa 3aHana 6bl npo-
CTPaHCTBO MoYTK Ao opbuTtbl CaTypHa.
JTOT KpacHbIN CBEPXTUTaHT — yMupa-
lolwan 3se3aa.

lanaktnka NGC 6946 pacnonokeHa
Ha rpaHuue co3e3auin Liepen un Nlebe-
aa. OHa — YeMM1OoH No Yncny BCMbl-
LeK CBePXHOBbIX — AeBATb LWTYK.

Bo3mMoxHO, 3a 3T0 ee HeodMLManbHO
Ha3blBaloT ranakTukomn QeiepBepk.

CEPHEUS Fid

Liepen

370 co3Be3amne HaxoauTca B6nm3mn
CeBepHoOro nonioca Mupa, Mexay
Kaccrnoneen n Manon Measeguuen.
Ero HesipKme 3Be34bl BbICTPOUINCH
B HEMpPaBW/IbHbIV NATUYTONbHUK.

Mo rpeveckon mudonorum Liedpen —
uapb dduonun, myxx Kaccmonen.

Jenbta (8) Lleden, nepemeHHas
3Be3/1a, flana Ha3BaHue LenoMy Knaccy
Takux o6bekToB — Ledenabl. Ee bneck
MeHsAEeTCA B pe3ynbTaTe nepuogmye-
CKUX Nynbcaunii atmocdepbl 3Be3[pl.

Mio (p) Ledpea — paHaToBas 3Be3aa ’ A
lepwena — oAHa 13 cambIx 60/IbLLINX Cossespue Liedei us Habopa KapT
1 XONOAHbIX B Halwen lanaktuke. Ha «3epKano YpaHum»




Kaccrnonesn

Awepurua

HE3AXOAALME CO3BE3QMA

OBDbEKTbI

HA3BAHUE ™n

NGC6946 | CnupanbHas

ranakTmka

LETAIA

KOOPAMHATbI

20°34"52,1¢

+60°09'12"

3BE3AHAA PACCTOAHME,
BE/MYNHA, m CB.T.

' 22,5+7,8 MM
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62 MYTEBOAWTENb MO 3BE3JHOMY HEBY

Knpao 0 CO3BE3UU

3TO A0BOJIbHO 6OSbLLOE MO MJ10- 3BE3A 055" 45

Waau, Ho KpalHe 6eHoe APKNMU MNOLWAZD 757 KB. TPaAyCoB
3Be3/jamMu co3Be3gyie. [11a3 HeOmMbITHO-

BPEMA Kpyrnbiii rog,
(HaunyuLee: pespanb)

NPAMOE 03*06" po 14* 30"
BOCXOX/AEHUE

CKNIOHEHME ot +52°30" 40 +86° 30’

TNIATUHCKOE Camelopardalis (Cam)
HA3BAHVE

ro Habnogatena ysugmT 6yksasibHO BUAUMOCTI
nyctoe mecto. Caman Aipkad 3Be3ja

B HEM — 4-11 BeniuumHbl. Knpad nexut
mex gy Kaccmoneen, BosHnumm n bonb-

won Mepseauuen.

MKupad oTHOCKTCA K HOBbBIM CO-

3Be3auam. Ero B 1598 r. nomecTtun

Ha KapTty lMNetep lMnauunyc. Cyasa no

BCEMY, aCTPOHOM noppasymesarn

BOBCe He unpada, a Bepbnoga —

3HaHWA 0 PpayHe JanbHUX CTPaH B TO

BpemA YacTo Obinn Nprubnn3nTenbHbI.
Cosesaue Xupad 13 Habopa Kapt OpHako B fanbHenweM Ha3BaHue
«3epKano YpaHum» COXpPaHNNoCh.

lanaktnka NGC 2403 B co3se3auu XKupad, ; ¥ 5
HaXoAWTCA OT Hac Ha paccToAHWM 10 MAH CB. NeT, o L

nmeet 50 000 cB. neT B nonepeyHuke. B Her 6binn .‘ % &gﬁ- . i:. .
3apEerncTpUPOBaHbl BCMbILLKM TPEX CBEPXHOBbIX: | L -
B 1954, 2002 1 2004 rr. * N
: L
X a
r &
! : : - ..
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bonbwasn
Measeguua

Kaccnones




64 MYTEBOAWTENb MO 3BE3JHOMY HEBY

Ewe ogHo co3Be3ane-HeBUAMMKaA.
3aHVMaeT JoBOJIbHO 60sbLUYIO NAo- "
Waab Ha Hebe, Ho... «<4ToObI yBAETD
YTO-NNGO, TYT HY>KHbI PbICbY rNasan.
ViImeHHO Tak 06BACHAN MONbCKNN 3
actpoHom XVII B. flH [eBenui csoe pe- I &7 5 g | R
LIeHne NOMeCTUTb Ha KapTy 3B€3[4HOMO : g f ' a5
Heba 3TO XMBOTHOE. =

Co3sBe3pue Pbicb 13 Habopa KapT
«3epkano YpaHum»

[eBennin — 3HauynTenbHaA NnY-
HOCTb B UCTOPUUN acTpoHOMUM. Emy
nprvHagnexxat acTPOHOMUYeckKme
OTKPbITMA B pa3Hblx o6nactax. OH
nsyyvan Jlyny, cnytHukm lOnutepa,
[BOWHbIE N MepeMeHHble 3Be3/bl, 06-
Hapy»Kun YyeTbipe KOMeTbl, COCTaBU
3Be3[Hbl/ KaTanor, MoCNYy»KNBLINIA
OCHOBOW aTnaca 3Be3g «YpaHo-
rpa¢ua», B KOTOPOM NOABUSIOCH
HEeCKOJIbKO HOBbIX CO3BE3[UIA, B TOM
yncne Pbicb.

MoptpeT fiHa lesenusa. [. Wynbu. 1677. Bubnuoteka Monbckoi akagemmn Hayk, [aHbck

NGC 2419 + 370 faneKoe LiapoBoe 3B€3aHO0e cKonmeHue B Co3Be3gnit Poick. Ero MHorna Hasbisalot
MexranakTmueckum CKuTanbLem, Befib OHO HaXOANTCA Ha paccTosHMM 0Kono 300 000 ¢B. NeT oT HaC =
nanblue, Y4em cnyTHUK MneyHoro Iyt — ranaktuka bonbiioe MaresinaHoso O6nako
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bonbwas Measeaunua

Bo3Huuun

0 CO3BE3AUU

3BE3 05,5 31
NNOLWAAb 545 KB. rpajycoB
Camasn Apkas 3Be3fa co3Be3ana — ”
P A A BPEMA Kpyrnbiii rog
a Pbicy — vimeeT 3Be3aHYI0 BENNUYNHY BUOUMOCTH (Haunyuwee: 3uma)
3,4™, BCe ocTasibHble cnabee 4-i1 Be-
NNYMHbIL. IHTEepecHbIX 06beKTOB A
HabnogeHNA NOOUTENBCKUMN UHCTPY-
MEeHTaMu B CO3BE34UN HeT.

NPAMOE ot 06" 06" 5o 09* 35"
BOCXOX/EHUE

CKNOHEHUE 0T +33°30" po +62°

TNATUHCKOE Lynx (Lyn)
HA3BAHME

NGC 2683 — cnupanbHana ranakTmka
B co3Be3guu Pbicb
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OCEHHWE CO3BE34UA

[Merac

70 co3Be3aue, N3BECTHOE C ApeB-
HOCTW, BUJHO OCEHHUMY BeYepamm
B I0)KHOW MOOBYHe Heba. Ha cTa-
PVIHHOW 3BE3[HOW KapTe pucoBanu
KOHSA, Gurypa KoToporo noBepHyTa
BBepX Horamu. Mrdbl roBopaT, 4To 3T0
KpblnaTbli KOHb [erac, BbINPbIrHyBLUWI

0603HaueHusA
unIeHoB rpynMbl:
NGC7317,7318A,
73188, 7319, 7320

[pynna B3aumo-
[LeCTBYIOLMX
ranakTmk

(KBuHTeT
(redaHa)

02237+030 | KBazap
(Kpect Jiin-
LuTeiiHa)

Pacctoanme go
NINH3MpYHoLLeit
ranakTmkn —
400 MNH cB. net

Co3sBe3pusa MNerac 13 Habopa KapT
«3epkano YpaHum»

13 Tena ybuToii Nepceem roproHbl
Mepys3bl.

MNpuBneKkaeT BHUMaHMe acTepusm
Bonbloi keagpart Meraca, o6paso-
BaHHbIV TPEMA 3BE34aMN CO3BE34MA
v 3Be3gon a AHgpomepabl. Bmecte ¢ co-
cefjHMM co3Be3fnem AHapomeaa SToT
KBaZpaT NOXOX Ha KOBLL.

CaMmblii IHTePEeCHbI 0OBEKT Ans Nito-
6uTenbcknx HabnogeHui B Merace —
wapoBoe ckonneHne M 15. Ero nerko
HanTV pAROM co 3Be3goi € MNeraca.

210—-340 mnH
140 MAH

22'35"57,5¢
+33°57'36" (camblit

APKIA 1 Camblid
TYCKAbIA YneH
rpynnbi)

22" 40"30,0¢

+03°21'30”




OCEHHWE CO3BE3AMA

Mpw XOpoLLeM 3peHnm 1 naeanbHbIX
YCNOBUIAIX €r0 MOXHO 3aMeTUTb HeBO- O CO3BE3aun
OpPY?KEHHbIM [1a30M 1 JIETKO Pa3NnunTb 3BE3005,5" 57
B 6MHOKJIb, XOTA MNIOTHOE AP0 AenaeT oA
€ro MOXOXMUM Ha 3Be3ay. . A e
51 lNeraca — nepsas 38e3/a CONHeY- BPEMA MouTi KpyrAbIiA FOf, KpOME BECHDI
HOrO TWMa, BO3/1e KOTOPOW 06HaPYKM- BURMMOCTH (Hannyuiwee: CeHTAOPD)
N NnaHeTy. 3Be34y MOXHO pasrnAafeTb NPAMOE o1 21%03" no 00° 08"
HEBOOPYKEHHbIM [1a30M, HO NyyLle BOCKOM/EHUE
BOCMNONb30BaTbCA bHoKNeM. Ee nna- CKIOHEHUE oT+01°45" po +36°
HeTa NPVUHAANEXNT K Tak Ha3biBaeMbIM JIATUHCKOE
ropAYMM IoNUTEPaM — 3TO ra3oBbiii HA3BAHUE
FUraHT, PacCTOAHNE KOTOPOro OT CBOEVA
3Be3/bl B LUIECTb Pa3 MeHblLue, YeM Mep- B co3Be3amu ecTb HTepecHelwe
Kypus ot ConHua. OH oberaet 3e3ay 06bEKTbI, HO PACCMOTPETb UX C MO-
BCETO 3a YETbIPE [Hs, @ ero aTMochepa  MOLLbIO JIIOOUTENbCKNX MHCTPYMEHTOB
pa3sorpeTta go 1000 °C. HeBO3MOXKHO. KBrHTeT CTedpaHa —
rpynna u3 ATy ranakTuk, YeTbipe u3
KOTOPbIX CBA3aHbI MeXKay COB0M rpaBu-
TaLMOHHbBIM B3aMMOJENCTBUEM, a eLle
OfiHa NPOELMPYETCA Ha HUX, HAXOAACh
6nvXKe K Ham.

EENT ()

KeuHTeT CredaHa

KpecTt diHwWTeliHa — aaneknmn
KBa3ap, KOTOPbIN B pe3ysibrate
rPaBUTaLMOHHOIO JIMH3UPOBaHUA
6onee 6NM3KON ranakTUKON oKa3zasncs

. : : «Pa3MHOMEHHbIM» Ha YeTblpe 130-
3 GpaxkeHus.

KpecT diHwTenHa



AHppomena




Jncunuka
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

Manbin KOHb

Mo nnowaawn, 3aHMMaemol Ha Hebe,
Manbin KoHb cTOUT Ha NpegnociegHeM
mecTe cpeau Bcex 88 co3e3aui. He
NnoBe3/10 emMy 1 CO 3Be3aMu: ApyaiiLas
13 HUX TN 4-1 BENNYKMHDI, @ KpoMe
Hee CcpeaHUn HabnogaTenb pasnnuunT
elle NATb 3Be30YeK.

HecmoTpa Ha 370, co3Be3aue npu-
HaAneXuT K uncny gpesHux. O Hem
nucan Mnnapx, ero BKAYW B CBOW
KaTanor Knasguu lMtonemen.

B cTapuHHbIX aTnacax co3sesgune
1306parkanocb B BUAE rOM0OBbI IOLaaN,
nepeBepHYTOW, Kak 1 coceaHun lMerac.

CyLecTByeT HECKONIbKO BepCuiA TOro,
C KaKUM NepCcoHaXkeM JpeBHerpeye-
CKnx M1OB CBA3aHO co3Be3gme. ITo
1 foub XupoHa lmnna, npespalyeHHan
B KOObINULY, 1 TTaH KpoHoc, obpa-
WaBLWNiAcA B Xepebua, n KoHb Kunap
(kcTatn, 6pat MNeraca), kotoporo lep-
mec nopapwn Kactopy. K coxaneHutio,
HUYEM UHbIM CO3Be3aMe He BblgenseT-
cA. lHTepecHbIX 06bEKTOB B HEM HET.

Co3Be3gue Manbii KoHb 113 aTnaca 3Be3f
«YpaHomeTpusa» MoraHHa bariepa

O CO3BE3AUN

3BE3[1 1055

TIoWAAb 72 kB. rpagyca
BPEMA Jleto — oceHb
BiRUMOCTHA (Hannyuwee: aBrycr)
NPAMOE ot 20* 50" po 21¢ 20"
BOCXOXAEHUE

CKNOHEHUE ot +02° no +12°30"
TIATUHCKOE Equuleu

HA3BAHUE

HenbduH

MAJbI/ KOHb




OCEHHWE CO3BE3AMA

Anpgpomefa

CornacHo fpeBHerpeyeckoi mudo-
norun, AHgpomena — foub Kaccuonen
n Lledes. 3a HeymepeHHOe XBaCTOB-
CTBO MaTepw AeBYyLUKa Oblna NprKoBa-
Ha K CKaJie 1 OCTaBfIeHa Ha CbefleHne
Kuty. Mepcen, ysnaeswmnin AHgpomeay,

cnac ee, ybus UyaoBuLLe, 1 OHa CTana
ero »eHon. B co3se3gun BbiaenseT-

CA Uenoyka 3se3[ 2-3-1 BeINYNHbI,
nayLas oT IeBOro BEPXHero yrna
bonbloro kBagpata lNeraca. PaHblue
CUNTaNoCh, YTo 3Be3aa a AHgpomeabl
OQHOBPEMEHHO NMpuHaanexut u MNMera-
Cy, ofjHaKo nocne 1922 r. ee 3aKkpenuiu
TONbKO 3a OQHNM CO3BE3[MEM.

Cossesgvie AHapomepa
13 Habopa KapT «3epKano YpaHum»

TymaHHocTb AHAapomenbl (M 31) o 3 ®
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Kaccrnones

0 CO3BE3AUN

3BE3A 1105,5"

NNowWALb

BPEMA
BUAUMOCTI
NPAMOE
BOCXOXAEHUE
CKNOHEHWE

JIATUHCKOE
HA3BAHUE




OBDbEKTbI

3BE3[HAA PACCTOAHUE,
BE/INYUHA, m B.T.

HA3BAHVE LETATIN KOOPAUHATBI

ee, OTbIUTeE 3BE3AY 2-1 BENIUUNHDI

pe B AHgpomegpbl, a BO3/e Hee, NepreHan-
s KyNIAPHO Lienoyke ApKMX 3Be3f — ABe

cnabble (4-1 1 5-1 BENNUYNHDI) 3BE3-

OOYKM U 1 V. PAgom co BTOpOW U3 HUX

1N HaXOAUTCA TYMaHHOCTb.

O cywecTtBoBaHMM TYMaHHOCTN AH-
Apomefbl 3Han elle B X B. Nepcuackni
actpoHom Ac-Cydu. Cnycta ctonetus
TesIecKonbl NMoKasanu ee cnpanbHyo
CTPYKTYpPY, HO TOSIbKO B XX B. CTaf10
OKOHYaTeSIbHO MOHATHO, YTO 3TO —
rMraHTCKasa 3Be3gHas cuctema (no co-
BPEMEeHHbIM aHHbIM, 60sblle Hallei
[anakTuKku), KpynHenwasn ranakTrka
MectHom rpynnbl. OHa cogep>XuT npu-

MnaHeTapHas TyMaHHOCTb [ony60i1 CHEXOK MepHoO 1 Tp/H 3Be34, YTo B 2,5-5 pas3
;. _(NGC 7662) co3se3ua AHapomesa B HebonbLuvie 60 nblLe, YeM B HaLuel FanakTuKe.
KO IHa KaK 3Be34006pa3Hbliil O6bEKT - 3

ST 3 TymaHHOCTb AHAPOMEbl — NEerknum

: ~ 00OBbeKT AniA HabMioAeHNIn HauMHa-

rowero acTpoHoMa-nobutens. OHa oT-

INYHO BMAHA ye B 6UHOKb. Teneckon

eT Gonblue feTanell, a Takke




. NGC 891

MHTepecHa KpaTHas 38e3ga y AH-
Zpomeapl. B ntobutenbckme Teneckonbl
OHa BrAHa KaK ABOVHasA: OpaHeBas
ApKas 38e34a 1 rofly6oi CnyTHUK,

KOTOPbIN B AENCTBUTENIbHOCTY COCTOUT

N3 TpEX 3BE€3].
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

[epcen

Bblcoko B oceHHeM Hebe cTouTt
co3Be3gue lNepcen. Ero MOXHO HanTwn,
oTbickaB Kaccuoneto n Liedes: Kaccu-
onea pacnonoxeHa mexay Llepeem
C OAHOW CTOPOHbI 1 [lepceem ¢ apyrown.
QOurypy MNepcea BbIPMCOBbIBAOT 3BE3-
bl 2-11 1 3-1 BENINYNHDI.

OTO OQHO M3 APEBHENLLNX CO3BE3-
[V, KOTOPOeE BblAeNnn Ha Hebe Hawwn
npepku. OHo n3obpakaeT repos rpe-
yeckux mndos Mepces — cbiHa 3eBca
1 OaHaw.

LeownHoe ckonneHne (NGC 869 n NGC 884)

Co3se3puie MNepceit n3 Habopa KapT
«3epkano YpaHum»

CosBe3gus Nepcen, Kaccnones, Lle-
deir, AHppomepa, Merac n Kt cBsAzaHbl
efVHbIM MUPOSTOTMYECKUM CIOXKETOM.
Mepceit — nobeautens Knta, cna-
cuTenb N My AHOPOMELbI, LoYepu
Kaccnonen n Uedes.

OpHa 13 goctonpumeyaTeibHOCTeN
Co3Be3aMA — 3HaMeHUTasA NepemMeHHas
3Be3ga Anronib (B Mepces). OHa MeHsieT
6neck ¢ 2,1 fo 3,4™ c neprogom 2,87 aHA.

Anronb cOCTOUT 13 ABYX 3BE3[,
KOTOpble Npu HabNAEHN B TENECKON
HepasgenvMbl U PacroNOXeHbI Tak,
yTO ANA 3eMHOro HabnaaTens ne-
puoanyeckmn 3aKpbiBaloT Apyr apyra.

B 3TOM 1 cocTonT NpnUmnHa ee nepe-
MEHHOCTW.

OBDbEKTbI

HA3BAHUE ™n [JETAJIA

3BE3AHAA PACCTOAHMUE,

KOOPIVHAT! g, m ®..



Pasrapan taiHy Anrona s 1783 .
AHMNNCKNIA acTPOHOM [I>KoH lyapank,
YyenoBekK C YANBUTENbHbIN CyabOOW.
bonesHb B paHHeM geTcTBe nuwwmna
€ro CJlyxa, HO He Nomellana Hantn ceba
B Hayke. OH ymep B 21 rog, Ho ycnen
MHoOroe cgenatb.

B co3e3guu Nepcen HaxoguTca
3HameHuToe [IBOMHOE CKOoMJieHme.
CaMbll He6ONbLIOW MHCTPYMEHT MNo-
Ka3blBaeT 3[eCb fiBe TeCHble rpynrbl
3Be3[. OTO pacceAHHble CKOMNIeHnA
NGC 869 1 NGC 884 — OTNMYHBIN 06B-

€KT AJ1A TeX, KTO HauMHaeT 3HakOMCTBO
C Hebom.

SMUCCMOHHY0 TyMaHHOCTb NGC 1499
(KanndopHua) n3-3a HA3KOM NOBEPX-

Mepcenpabl n MneyHbin MyTb

OCEHHME CO3BE3MA

HOCTHOW APKOCTY OYEHb TPYAHO
YBUAETb HEBOOPY>KEHHbIM F1a30M.
MponasnaeTca oHa Ha poTorpaduax
C ANINTENbHOWM 3KCMO3nLnEN.

B co3Be3pmun HaxoanTCA paguaHT
N3BECTHOro MeTEOPHOro NoToKa
Mepcenpbl, MaKCMMyM aKTUBHOCTU
KOTOPOTO NPUXOAMNTCA Kax bl rog,
Ha 12 aBrycrTa.

TymaHHocTb KanudopHusa (NGC 1499)

77




Bo3Hunuunin
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NCG 1499



O CO3BE3ANU

3BE3A 1105,5"
MNOWALb

BPEMA
BUAUMOCTH

NPAMOE
BOCXOXAEHUE

CKNOHEHVE

JIATUHCKOE
HA3BAHUE

.

TpeyronbHuK
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

Kut

Ha oceHHeMm 3Be3gHOM Hebe pac-
NONOXWUSIOCh U CYLLeCTBO, Ha Cbefe-
HUe KOTOpOMy OTMpPaBWUIN AOYb
uaps Llepea Angpomeny. CrapuHHblie
3Be3[Hble KapTbl N306pakatoT BOBCE
He HaCToALLEro K1Ta, a Mudmryeckoe
MOPCKOe YyfoBuLLE.

370 6onbluoe co3BE3aMNE Pacnoso-
YKEHO HUXKE U HEMHOTIO BOCTOYHee [e-
raca. B Hem fBe 3Be34bl 2-1 Be/INUMHDI,
a oCTanbHble, cocTaBnAwLme Gpurypy
co3se3ana, — mexay 3-n n 4-n.

[naBHaa gocTonpumeyaTeNibHOCTb
C03Be3aMA — 3HAMeHUTaA NepemMeH-
HaA 3Be3[a OMUKPOH (0) Kuta, KoTopyto
Ha3blBaloT Mupa (B nepesBoge c nat. —
«ypuBuTenbHas»). Ee bneck B Makcumy-

Co3sse3spvie Knt n3 Habopa KapT
«3epkano YpaHum»

Me MHOorAa AOCTUraeT 2- BENINUUHDI,

a B MMHUMyMe — onyckaeTca go 10-n
BENMYMHbI, Nafan B COTHY pas3. MNeprog
B cpefiHeM paBeH 332 gHam (11 me-
cAuam). OHa fana Ha3BaHue Lenomy
Knaccy nepemMeHHbIX 3Be34 — MUpua.

lanakTuka M 77



OCEHHWE CO3BE3AMA

Tay (1) Kuta — 3Be3a, noxoxas Ha
ConHue. O CO3BE3aNnN

B co3Be3guu eCcTb JOBONIbHO ApKasn 3BE3[005,5"
cnupanbHaa ranaktmka M 77. nNoWAb B

BPEMA (epenwHa neta—
BiAUMOCTH cepeHa UMbl
(Hannyywwee: oKkTA6pb)

MPAMOE 0T 23*50" 70 03 17*
BOCKOMZEHME

Pb16bl CK/IOHEHME o1 —25° 30 5o +09° 55

JNIATUHCKOE Cetus (Cet)
HA3BAHME

CkynbnTop

OBDbEKTbI

3BE3HAA PACCTOAHUE,
HA3BAHUE ™n LETAIN KOOPAVHATBI BENMHMHA, m Br.

M77 CnupanbHas 02+42" 40,771
ranakTmka —00°00'47,84"

81
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

Bopoonen

[lpeBHee co3Be3auie, KOTOPOE Ha
TPaAULIMOHHBIX M300parkeHVsAX Npea-
CTaBneHO YeNOBEKOM C KyBLUMHOM BOADI.
Mudonornueckne o6bACHeHNA pa3nuny-
Hbl: 3T0 1 [aHMe[ — BUHOYEPNNIA ONIUM-
NUIACKKX 60roB, 1 [leBKanMoH — repon
rpeyeckoro Mvida o BCEMVPHOM rnoTore.

0 CO3BE3AUN

3BE3A105,5" 5

TIOWAAD 980 KB. rpagycoB

BPEMA CepepvHa neta —

BUAVMOCTH CepeAvHa 3uMbl (HaunyyLuee:
aBrycT — ceHTA6pb)

NPAMOE 01 20"32" po 23* 59"

BOCXOXAEHUE

CKNOHEHME o1 —25°30" go +02° 45’

JNIATHHCKOE Aquarius (Aqr)

HA3BAHUE

PbiGbl

- BOLIONEM

CosBe3pvie Boponen 13 Habopa KapTt
«3epkano YpaHum»

Co3Be3fne cofepKnT 3Be3Apl
3-4-1 BenuuymHbl. Ho oHY He 06pasytoT
3ameTHOW GUrypbl, pacnaganch Ha
HecKonbKo acTepm3moB. Hanpumep,
KyBLWWH — rpynna n3 yeTbipex 3Be3q
4-5-11 BennunHbl B Gopme ByKBbI Y.
LleHTpanbHada u3 Hux — ( Bogonea —
OBOWHasA, HO TPYAHO pa3nmunmas
B NNIOOUTENBCKNA MHCTPYMEHT.

Manbin KoHb

Kosepor

lOxHasA Pbiba




TymaHHOCTb YnuTka
(NGC 7293)

TymaHHoCTb CaTypH
(NGC 7009)

B co3Be3aun HaxopATCcA NnaHeTap-
Hble TymaHHocTn — NGC 7009 (Ca-
TypH) n NGC 7293 (Ynutka). ®oTorpa-
dun nocnepHein oyeHb NMONYNAPHbI

HeodMUManbHoe, Ha3BaHMe — [Ma3
bora.
B Boponee HaxoanTca Takxke ApKoe

LapoBoe ckonneHne M 2, 1 ero nerko

B IHTepHeTe, oHa nonyynna BTopoe,

06HapyNTb B OUHOK/Ib.

OBDbEKTDI

3BE3AHAR
BENMYYUHA, m

PACCTOAHUE,

HA3BAHUE LOETAIN KOOPZVIHATBI

NGC7009 21404"10,8¢

(CatypH) -11°21'47"

M2 LllapoBoe 21433%27,02
CKomneHue —00°49'23,7"
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

PbliObl

M3BecTHOe C apeBHOCTU 30 1MaKanb-
Hoe co3Be3fue. B HacToALlee BpemA
B HEM HaXOAMTCA TOUKa BECEHHETO
paBHOAEHCTBMA.

HassaHue co3Be3fua cBA3aHo
c Mudom o Tom, Kak AppoanTa 1 SpoT,
Cnacanacb OT Npec/iefoBaBLUEro nx
yyposuia TudoHa, MPbIrHYIN B peKy
1 NpeBpaTUINCh B Pbl6. Ha cTapyHHbIX
KapTax n3obpaaeTca B BuAe fBYX
pbl6, CBA3aHHDbIX JIEHTO.

4 i

+ g
% "
=

Ay

; #

# % *

Co3sBe3pvie Pbibbl 13 Habopa KapT
«3epKano YpaHum»

AHppomegna

Boponen

OBDbEKTbI

HA3BAHUE ™mn LETAIN

3BE3[HAA
BE/IMYUHA, m

PACCTOAHUE,

KOOPZVHATBI
@B.T.



Qurypa co3Be3ana — ABe LienoyKku
3Be3[ 4-11 BeNIUNHbI, KOTOpble pac-
XOAATCA OT 3Be3Abl d Pbl6 1 3akaHun-
BalOTCA HEOONbLUMMK acTepU3MamMm
CeepHasn Pbiba (nog AHapomegon)

1 3anagHan Poiba (nog Meracom).

B co3Be3nmm Masno nHTepecHbIX 06b-
€KTOB A/1A NOOUTENBbCKNX HAbMIOAEHWIA.
B Hem HaxoguTca cnvpanbHas ranakTmka
M 74, oueHb KpacrBas Ha npodeccuno-
HanbHbIX CHAMKaX, IEMOHCTPUPYIOLLMNX
ee CnmparnbHYIo CTPYKTYPY, MOBEPHYTYIO
K Ham nnawmsaA. Ho 13-3a HMU3KOM APKOCTM
ee TPyAHO HabntodaTb IloGUTENAM.

lanaktnka M 74

OCEHHME CO3BE3MA

0 CO3BE3AUN

3BE3QA05,5" 50

nnowAAb 889 kB. rpapycos

BPEMA (CepepwHa neta —
BiAMMOCTH Cepe/vHa 31Mbl (Haunyuluee:
CeHTABpb — OKTAGPD)

NPAMOE 01 2245" no 02 00"
BOCXOEHNE

CKINOHEHUE ot —07° go +33°

JIATVHCKOE Pisces (Psc)
HA3BAHMUE

85
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

OBeH

3oanakanbHoe co3Be3fue, B KOTO-
pom 2000 neT Ha3af Haxoaunacb ToUKa
BeCeHHEero paBHOAEHCTBYUA, MepeKoye-
BaBLWas celyac B Pbibbl.

0 CO3BE3AUN

3BE305,5

owAab 441 k8. rpapyc

BPEMA bBonbLuyio yactb ropa,

BUAMMOCTH Kpome anpens — Mmas
(Haunyywee: HoA6pb)

MPAMOE ot 01*40" po 03+ 22"

BOCXOMAEHUE

CKNOHEHUE ot +09° 55" 1o +30° 40’

TNIATHHCKOE Aries (Ari)

HA3BAHUE

* \
oA TH

s
n

CosBe3puve OBeH 13 Habopa KapT
«3epkano YpaHum»

OBeH, cornacHo mndonorum, — 30-
NOTOPYHHbI 6apaH, KOTOPbIV NepeHec
yepes [lappaHennsl fenny n ®pukca.

B co3Be3numm Bcero ABe XopoLuo
3amMeTHble 3Be3[bl: d — 2-11 BENNUYNHbI
np—3-i.

3Be3ga y OBHa — ofHa 13 nepBbix
[IBOIHbIX 3Be37, 0OHapYy>KeHHbIX C Mo-
MoLbto Teneckona. OTKpbin ee B 1664 T.
3HamMeHUTbIN Gpu3mk PobepT kK.

TpeyronbHuK

Pbi6bI
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OBDbEKTbDI

3BE3[HAA PACCTOAHUE,
HA3BAHUE ™n LETAIN KOOPAVHATBI BENMHMHA, m Bor.

KOMMOHeHTbI 3TOM Napbl UMeT
6neck 4,58™ 1 4,64™, a pna Habnopa- NGC 972
Tens, He BOOPYKEHHOIO TENIECKOMOM,
cnvBaloTcA B 38e3gy 3,86™. Mexay
HUMW — 7 YrNoBbIx cekyHa, Opbutanb-
HbIl Nepuog B 3Tol Nape — 6onee
5000 net.

lanakTnkm co3sesaus OBeH

NGC 772
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TpeyronbHuK

[peBHee co3Be3aune, KOTOPOE rpeku
Ha3blBanu JenstoBuaHbiM (bykBa A —
TpeyronbHo Gopmbl). TpeyronbHUK —
O[1HO M3 CaMblX MaNIeHbKUNX 1 CaMblX
6efHbIX APKUMI 3BE3LaMN CO3BE3MUNA,
HO B HEM PaCMONIOXKEHO COKPOBULLE
3Be3gHoro Heba — M 33, BTopas no
APKOCTU ranakTuka B CeBepHOM nony-
Lwapum.

OTO TpeTun no BennynHe yneH Mect-
HOW FPyNMbl rafakTyK nocsie TYMaHHO-
cTn AHgpomebl 1 Haweln FanakTnku.
Ee pnametp — okono 50 000 cB. neT,
3TO BABOE MeHblLlUe Hallen [anakTnkm
1 BYUETBEPO — TYMaHHOCTM AHLpOMe-
Ibl. Ho Takune pasmepbl TUNUYHBI NS
60NbLUMHCTBA CMPANbHbIX ranakTuK.

TpeyronbHuK

O CO3BE3AUN

3BE30/105,5" 12

TI0WAAD 132 kB. rpagyca

BPEMA bonbLuyio yacTb ropa,

BUAVMOCTH Kpome anpens — mas
(HaunyuLee: HoA6pb)

NPAMOE o1 01%24" no 02 43"

BOCXOXAEHUE

CKMOHEHME 0T +25° a0 +36°45'

JIATUHCKOE Triangulum (Tri)

HA3BAHUE

lanakTka M 33 BuaHa 30pKomy
rnasy Ha o4eHb TeMHOM Hebe Kak
TYMaHHOe MATHbILWKO. 1A noncka ee
B TeNeCcKomn pekoMeHayeTca paBHo-
3paykoBOe yBennueHue.

AHppomena
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lanaktnka M 33

OBDbEKTDI

3BE3JHAA PACCTOAHUE,
HA3BAHUE LBETAIN KOOPAVHATbI BENMHMHA, m

CnupanbHas Unen MectHoi 01433%50,904¢ 57 2,770—
ranakTmka Tpynnbl 30°39'35,79" 3,070 mnH
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SUMHUWE CO3BE3UA

OpwoH

JTO KpacuBelilwee co3Besgmne
3uMHero Heba. Ero xopowo 3ameT-
HaA durypa 13 cemu ApKnx 3gesf
B popme 6aHTa BULHA NOUTA 13
noboro mecta 3emnu, NOToMy 4To
OpWOH NeXMT TOYHO Ha HebecHOM
JKBaTope.

Co3Be3gue n306parkaeT OXOTHMKA
OpwuoHa — cbiHa 6ora MocengoHa,
KOTOPOro oTel, MOMeCTWs Ha He6o
nocse ero rmbenu ot ykyca CKopnroHa
(moxeT 6bITb, N03TOMY co3Be3ana Opu-
OH 1 CKOPMWOH HUKOTAA He BUAHbI Ha
Hebe OJHOBPEMEHHO — OHW C/IOBHO
npAvyTCA ApYyr oT Apyra).

«baHT» OprioHa yKpallatoT e 3Be3[pl
HyneBow BennunHbl — beTtenbrense
(a OpuoHa) v Purensb ( OprioHa).
MNepBas 13 HUX — KpacHbIW, BTOpasa —
ronly6oi ceepxruraHt. betenbreiize
NpeBOCXoAnT no ceeTmocTn ConHue
npumepHo B 100 000 pa3, a Purenb —

8 130 000 pas. o gnametpy Purenb
6onblue ConHua B 73 pa3a, a betenbrei-
3e — B 100 000 pa3! Ha mecte ConHua
3Ta 3Be3/a 3anosHmna 6bl opbuTy
Mapca, a no HeKoTopbIM OLieHKaM —

n lOnuTepa.

Co3Be3ave ype3BblyaliHo 6orato
MoniofbIMM 3B€3aMK, 06NacTAMY 3Be3-
[006pa3oBaHKIA, a TakXke ra3onblieBbl-
MW TYMaHHOCTAMY, KoTopble B OproHe
ABNAIOTCA YaCTAMU eAMHOTO LIeNoro.
Apuanian n3 HUX — 3HameHuTaA bonb-
was TymaHHocTb OpuroHa, unn M 42.
OHa nerko pasnunymma Ha TeMHOM Hebe
HEeBOOPY>KEeHHbIM [11a30M 1 OTKpPbIBaeT
MHOro nofpo6HoCTeln B Ntobutenbckmne
WHCTPYMEHTbI. B TyMaHHOCTM npouncxo-
LAT aKTUBHbIE NMpoLiecchl 38e38006pa-
30BaHuA.

DRIODH

gD, -

Co3se3pavie OpuoH 13 Habopa KapT
«3epKano YpaHum»

[pyras n3secTHasA TYMaHHOCTb
B OproHe — KoHckas lonosa, unn
IC 434. 3Ta TeMHaA nblieBan TyMaH-
HOCTb — Gonee TpyaHbIi 06BEKT ANA
BU3YyasibHbIX (TO €CTb NPOBOAUMbIX
rna3om) HabnoaeHun, Ho, Kak n M 42,
nonynApHbI 06beKT acTpodoTorpa-
$oB, B TOM uncne nobutenen.

TymaHHocTb KoHckas lonosa (IC 434)
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Metna bapHapaa v bonbluasa TymaHHoCcTb OpuoHa (M 42)

MNetna bapHappa (netnsa Opuo-
Ha) — MUraHTCKas SMACCUOHHES
TYMaHHOCTb B co3Be2a1n OpUoH,
OKYTbIBAIOLLAA MOYTU BCE CO3BE3-
e, Ee npoucxoxneHue CBA3bIBa-
10T € CEPUEN BCTbILLEK CBEPXHOBDIX,

. npouvsoLleawmx 2—3 MiH net
Hazaf. CBeYeHne TYMaHHOCT Nop-
LEMKUBAETCA UNTYUEHNEM MPYMnbI
MOMOAbIX FOPAYMX 3BE3[, Pacnono-
. *  KeHHbIX NOBNM30CT.

Betenbrerize

Purenb
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OBDbEKTDI

3BE3[IHAA PACCTOAAHUE,
BENIMYMHA, m GB.T.

HA3BAHUE LETAIIN KOOPAUHATBI

O CO3BE3AMNU

3BE34005,5™
MNOWALb

BPEMA
BUAUMOCTI

NPAMOE
BOCXOMAEHME

CKNOHEHWE

JIATUHCKOE
HA3BAHUE
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

Teney

370 ApeBHee co3Be3fme n3obpaxa-
eT 3eBca, NpeBpaTMBLLErocs B 6blka,
yTobbl NoxMTUTL EBpONy. Tenew, — 30-
AnakanbHoe co3Besfue, Mo KOTOPOMY
NPOXOAMNT SKNUMNTHKA.

Anbda (a) Tenbua — 3Be3aa 1-11 Benu-
UVMHbI, OpaHeBblii rnraHT AnbaebapaH.
Ee cBeTmocTb B 150 pa3 npeBbiwaeT
conHeyHyto. Ha Hebe AnbaebapaH
pacrionaraetca Ha $poHe pacceaHHOro
ckonneHua Mapbl — camoro 6513Koro
K 3emne 1 NoToMy CaMoro KpynHoro Ha
3eMHOM Hebe (OHO 3aHMMaeT 5 YrnoBbIX
rpagycoB). Ho cama 3Be3fa He BXoauT
B CKOMJIEHNE N HAXOAMUTCA HAMHOTO
6nuKe K Ham.

O CO3BE3AUN

3BE3A 105,5" 98

NNOLWAAL 797 KB. rpajiycoB

BPEMA
BURUMOCTH

OceHb — BecHa
(HaunyuLee: 3uma)

NPAMOE
BOCXOMIEHWE

0103 17" o 05 53"

CKNOHEHUE ot —01° 45 5o +30° 40’

JIATUHCKOE Taurus (Tau)

HA3BAHUE

- & .

nﬂeﬂﬂb.l (M 45)
-

Co3sse3pue Tenewy 3 Habopa KapT
«3epkano YpaHum»

B Tenbue ecTb Apyroe 6nu13koe,
APKOEe 1 Camoe N3BECTHOE CPeam BCex
pacceaHHbIX ckonneHun — lMNneagpl
(M 45). Kak n Tnag, 3Ty TecHyto rpynny
3Be3[ B BMe MaNeHbKOro KOBLUMKA
3HaNu elle ApeBHME FPEKNU, KOTopble
Ha3Basiv ee B YeCTb MUPUUYECKMX JO-
yepen uapa Atnaca.

[Mneanbl — naeanbHbI 0OBEKT A1A
nepBblx HabnoAeHNN B GUHOKNb UK
Teneckon ¢ HeboNbLWM yBEeIUYEHNEM.
Ha ¢oHe ckonneHuna (kak v lmag) ya-
CTO OKas3bIBatoTcA JlyHa 1 ApKre nna-

S



HeTbl, UHOTAa OHW MOKPbIBAIOT 3BE3[bl
cKonneHuA. ITo ToXe KpaliHe yBneKa-
TesbHble cobbITUA ANA HabnoaeHN
Aaxe B HebonblUNe NHCTPYMEHTI.
JiobuTenn acTpoHOMMM NOOMbITHee
MOTyT Monpo6oBaTb HaNTK 3HaMe-
HUTYl0 KpaboBraHyo TyMaHHOCTb
(M 1) — ocTaToK BCMbILWKM CBEPXHO-
BOW. BcnbiwKy, kKoTopasa npounsoLuna
4 vironAa 1054 r., Habntoganm apabckme
1 KUTackre acTpoHombl. OHa 6bina Ta-
KOW APKOW, YTO 3BE3[a Ha MPOTAXKEHUN
24 nHel 6bina BUAHa Jaxke gHem!
Cenyac Ha 3TOM MecTe — pacLmps-
foLanca ra3oBasd TYMaHHOCTb, B LieH-

Tpe KOTOPOI HaXOZUTCA Ny/bcap —

OBDbEKTDI

HA3BAHVE

Cumens 147 (tymaHHocTb CriareTTn) —
oCTaToK cBepxHoBoM (SNR) B MneuHom
IMyT1, KOTOPbIN PACMONOXKEH Ha rpaHuULe
MeXAay co3pe3anAamMmn BosHnumn
1 Teneu. 3To ogHa U3 KPYNMHENLWNX
TYMaHHOCTEW, U3BECTHbIX Ha AAHHBIN
MoMeHT. CBepxHOBas B3opBasiacb

* . npumepHo 40 000 neT Ha3ag 1 nopoauna
TYMaHHOCTb pa3mepamu B 160 cB. JieT

KOOPAUHATbI

aTau (AnbgebapaH) | KpacHblit rurant 0435 55,2¢
+16°30'33"
M 45 (Mneaabl) PaccesHHoe 03447"
CKoMnexue +24°07'

KpabosuaHaa TymaHHOCTb (M 1)

HeVITpOHHaﬂ 3Be3[a, O6pa3OBaBLIJaF|Cﬂ
BO BpeMA BCMbILLKN.

3BE3AHAA
BEJMYUHA, m

PACCTOAHUE,




bnunsHeupl
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98 MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

Bo3Hnumm

7O Co3BE3AME B CPEHUX LLINPOTaX
3UMHUMM BEYEPaMM NMOAHMMAETCA B 3e-
HUT. BmecTe co 3Be3goii 3 TenbLia oHO
06pasyeT HeMpaBUIbHbIA MATUYTONBbHUK.
Hap cHexHbIMK cyrpobamu ApKo bnellet
a Bo3Huyero — Kanenna. 3710 wectas
Nno APKOCTY 3Be3a Ha 3eMHOM Hebe. Ka-
nenna — »KeNnTbl MUraHT, CreKTpanbHo-
OBOWHaA 3Be3a. Jletom Kanenna ctout
HU3KO Ha CceBepe, NOJHMMAACH K paccae-
Ty, BUAUMO, MOSTOMY B AHIIMM ee YacTo
Ha3biBaloT [NacTywbel 38e340M.

B co3Be3anmn Bo3HMUMin eCcTb oueHb
MHTEpPEeCHas 3aTMeHHO-NepeMeHHas
3Be3/a C KpalHe ginTeNibHbIM Nepu-
0/IOM 3MeHeHUA bnecka (27 net) —
€ BosHuyero. ®aza 3aTMeHuA y Hee

anntea boree ABYX JIET. CosBe3avie BosHnunii 3 Habopa KapT

«3epKano YpaHum»
PacceaHHoe ckonneHne M 36
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3VMHUWE CO3BE3MA

O CO3BE3AUN
BEBAAOSS” [

nnowAab 657 KB. rpajycoB

BPEMA MouTw KpyrAblit rofl, KPOMe 1ioHA
BUAMMOCTH W vions (HavnyyLuee: 3uma)
MPAMOE o1 04*30" no 07 22"
BOCXOMIEHUE

CKINOHEHUE o1 +28° 1o +56°

JNATHHCKOE Auriga (Aur)

HA3BAHUE

PacceaHHoe ckonneHne M 37

Yepes co3se3sgmne npoxoant Mneu-
HbI MyTb, @ 3TO 3HAUYMT, YTO OHO HoraTto
pacceAHHbIMM 3BE34HbIMU CKOMe-
HUAMW. VI fencTBUTENbHO, B BUHOKN
1 TeNecKonbl B HEM MOXHO YBUAETb
TPW APKNX 06beKTa TaKoro Tna —

M 36, M37 1M 38. PaccesHHoe ckonneHne M 38
OBBEKTbI
3BE3QHAA PACCTOAAHUE,

HA3BAHUE ™ LETAIR KOOPZVIHATBI

BE/IMYUHA, m @.I.

n
aAur Mentbiid rurant | CnekTpanbHo- | 05¢ 16" 41,4 0,08 42
(Kanenna) [BOVHaA 3Be3fa | +45°59'53"

M36 PacceaHHoe 05*36,2" 6,3
CKonneHue 34°08,4'

M38 PaccesHHoe 05+28,7" 74 4200
CKonneHue 35°51,2

99
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bnn3neupbl

BbnnsHeLbl — elle ogHO 30aMaKasb-
Hoe co3Be3fue, KOTOPOoe, NO-BUAVMOMY,
Ha3BaHO TaK 13-3a ABYX CUAOLNX B HEM
3Be3q 1-1 BennumHbl — Kactopa v Mon-
nykca. Camu 3Be3bl NONyYMAN UMEHa
B YeCTb MUdUnYeCKnX 61M3HeL0B — Cbl-
HoBew Jlepl.

TymaHHocTb dcknmoc (NGC 2392)
CosBe3avie bnnsHelpbl 13 Habopa KapT

«3epKano YpaHum»

KacTop — KpaTHadA 3Be3fa. B nobu-
TENbCKNE NHCTPYMEHTbI €r0 MOXHO
pa3fennTb Ha ABa KOMMOHeHTa. EcTb
6onee cnabblii TPETUN KOMMOHEHT,

HO KaXkZbl U3 HUX, KaK NMOKa3blBaeT
CMEeKTPanbHbINA aHanm1s, Toxe ABONHasA
3Be3a. Taknm obpaszom, Kactop —
cucTeMa 13 WecTu 3Be3s.

Monnykc — ogMHOYHaA 3Be34a, OfHa

13 6nvkanwmx K ConHuy.

KacTop Tycknee MNonnykca, Ho 060-
3HauyeH Kak a bnusHeyos. Bugumo,
HemeL KM acTpoHom MoraHH banep




3IMHUWE CO3BE3ANA

U3 ABYX CXOXUX MO APKOCTU 3B€3[ Bbl-
6pan 6onee ceBepHy!io. O CO3BE3A

nm
MHTepecHble 06beKTbl CO3BE3AMA — 3BE3 05,5

ApKoe pacceAHHoe ckonneHne M 35 MNOWARb
1 NnaHeTapHaA TYMaHHOCTb DCKMMOC
(NGC 23 92':)) y BPEMA OceHb — BecHa
) BUAMMOCTH (Hannyuuuee: 3uma)

NPAMOE ot 05*53" no 08* 00"
BOCXOX/EHUE

CKNOHEHME ot +10° no +35°30°

JIATUHCKOE Gemini (Gem)
HA3BAHUE

a (Kactop)
L Bo3Hnumn

B (I'quu'lch)

. NGC2392©

. BJIN3HELLbI

Manbin Néc

OBDbEKTDI

3BE3IHAA PACCTORHIEE,
HA3BAHME BETATN KOOPAVIHATbI BENMYMHA, m ®.r.

™n
aGem benas 38e3pa | KpaTHas 3Be3na 07434%36¢ 1,59 498
(Kactop) (wectb KomnoHeHToB) | +31°53'18"
M35 PacceanHoe 06" 09,1" 53 2800
CKOMexme +24°21

103
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bonbwown lNéc

7O co3Be3aMe HAXOAUTCA Ha 3UM-
HeM Hebe, neBee 1 HMXe (TO ecTb BOC-
TOUHee 1 toXHee) co3e3ana OpUoH.

B Hero BxoauT caman ApKas 3Be3ga
Bcero Heba — Cupuyc. Ee 6neck Tak
APOK, UTO BblparkaeTca oTpuLaTeNb-
HbIM Yncnom (-1,46). Apue Hero TONbKO
ConHue, JlyHa, a Tak»Ke nnaHeTbl BeHe-
pa, lOnutep n nHorga Mapc.

fpkocTb Crpuyca o6bACHAETCA He
BbICOKOW CBETMMOCTbIO, @ 611M30CTbI0
K Ham. 9To cefibmasn B NopsAAKe yaaneH-
HocTum oT ConHua 3Be3ga. XoTb OHa
n Apye ConHua B 22 pasa, 370 pAJoBas
6enan 3Be3aa rmaBHOW NocefoBaTeNb-
HocTw. CnyTHUK Cnpryca — nepBsbin OT-
KPbITbI aCTPOHOMaMM 6enblii KapinK.

B co3Be3fuu HaxoguTca ApkKoe pac-
ceAHHoe ckonneHne M 41. Ytobbl Hait-
TW ero, Hy>KHO HaBeCTY TesIecKon uUnu
GUHOKIIb Ha 4° toXKHee (Huxe) Cupuyca.
Ha TeMHoM Hebe OHO pa3nnunmo
HEBOOPYKEeHHbIM r1a3oM Kak TyMaH-
HOe MATHBILWKO. BO3MOXHO, 06 3TOM
CKOMJIeHW 3Han ewle ApUCToTeNb.

3UMHKIN TpeyronbHK — Crpuyc, MpounoH
(B co3Be3aun Manbin MNéc) n betenbrense
(B co3Be3gun OproH) — yKpalleHne
3IMHEro 3Be34HOro Heba

I'IpOLWiOH

®

e

CosBe3ave bonbLow Méc n3 Habopa KapT
«3epkano YpaHum»

O CO3BE3AUN
3BE3AA05,5 56

NNowwAab 380 k. rpapycoB
BPEMA OceHb — BecHa
BUAUMOCTH (HaunyuLee: 3uma)
NPAMOE ot 06 07* no 074 22"
BOCXOXAEHUE

CKNOHEHUE

JIATUHCKOE

HA3BAHME

betenbreize




3IMHUWE CO3BE3ANA

G

/ .

/ ®M41

BOAbLLOV I'IEC

OBDbEKTDI

HA3BAHUE

a(Ma
(Cupuyc)

3BE3JHAA PACCTOAHUE,
™n LETAIN KOOPAUHATBI BENMHMHA, m ar

benas 3e3za | [lBoitHas 3Be3aa, 06" 45" 08,9173¢ -1,46
TNaBHON cnyTHUK — benblli [ —16°42'58,017"
nocnefoBa- | Kapank

TeIbHOCTH
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

Manbin Néc

970 HebonbLIOe co3Be3amne ansA
HeuncKyLlleHHoro HabniopaTens co-
CTOWUT BCErO U3 ABYX 3BE3 — APKOro
MpounoHa v 3Be34bl 3-1 BENNUYNHbI
fomeriza (B Manoro MNca). Bce npounie
3Be3bl cnabee 4-11 BENMUYUHBI U C TPY-
[IOM 3aMeTHbl KHeaCTPOHOMUYECKOMY»
rnasy.

HecmoTpA Ha HebGonbLme pasmepbl,

K tory, a ocHoBaHuem (MpouuoH 1 be-

Tenbrense) — K ceepy. MNpouUnoH, Kak

1 Cupnyc, — ogHa 13 bnrmKanwmx K Ham

3Be3. C CMprycom OH CXOX 1 Hanyu-

eM cnyTH1Ka — 6enoro Kapnvka.
NHTepecHbIX 06beKTOB B CO3BE3AMM,

K COXaneHuto, HeT.

O CO3BE3AUN
3BE3A105,5” 13

CO3Be3ME VMEET TaKyI0 e APEBHIOI0 oAb 183 ke, rpagyca
NcTopuio, Kak 1 bonbuon MNéc. Ha cta-
MHHbIX KapTax o6a Mca n3obpaxa- o OceHb = Becha
P P P BUAMMOCTH (Haunyuwee: 3vma)
NNCb Kak cobakm oxoTHMKa OpuoHa.
o 4 ()M y (\EM
ApKue 3B8e3/bl Pa3HbIX CO3BE3ANN — fIPAMOE ot 700" po 08" 05
Ny BOCKOXJEHUE
Cupuyc, MNMpounoH n betenbreiize — 06- = —
Pa3yIoT ACTEPU3M 3UMHN TPEYTONbHUK. | OHEHE o1 +00° 0 +13°30
5TO PaBHOCTOPOHHWI TPEYrOMbHYIK, JIATUHCKOE Canis Minor (CMi)
HA3BAHVE

obpalueHHbIN BepLumHoi (Cnpuyc)

MAJIbIA MEC

o (MpouwoH)

EanHopor

OBDbEKTbI
3BE3[IHA PACCTORHUE,
HA3BAHVIE ™n BETATIA KOOPZMHATHI o o

N1,z
/20"

o CMi Mentosatbiii | [1BoitHas: cnyTHUK — | 074 39" 0,37/10,75 11,40
(MpouwoH) | cybrurant 6enblil Kapnuk +05°1



EavHopor

T0 HOBOE CO3Be3/Me, KOTopoe
nomecTun Ha 3Be3aHyto KapTy MeTep
Mnaumyc B 1612 r. B HemM HeT ApKMx
3Be3j — 3Be3fa a EanHopora nveet
TONbKO 4-10 BennuuHy. Ero 3sesgbl
nexaT BHYTPU 3VIMHero TpeyrosbHUKa
MpounoH — Cnpuyc — betenbrense,
KOTOpbI obneryaet nx NONCK.

O CO3BE3AUM

3BE3AI05,5" 3

oAb 482 ks. rpapyca
BPEMS OceHb — BecHa
BAAUMOCTH (Hannyywee: 3uma)
MPAMOE o 05* 50" go 08" 05"
BOCXOXAEHME

CKMOHEHVE or—11° 1o +12°
JNATHHCKOE Monoceros (Mon)
HA3BAHUE

WELZ AR

3IMHUWE CO3BE3ANA 107

CosBe3ana Manbin MNéc n EguHopor
13 Habopa KapT «3epKano YpaHum»

JliobrTenam acTpoHOMUN CTOUT
HayuUTbCA YBEPEHHO HaXoAUTb 3TO
co3Be3gue. B HemM MHOro HTepecHbIX
06BEKTOB, HANPVIMEP SMUCCMOHHasA
TYMaHHOCTb Po3eTka. PacceaHHble cKo-
nnenna M 50 n NGC 2264 gocTynHbl
LNA pacCMOTPeHnA B BUHOKNb.

e .| OpuoH
© . NGC2237. |

EOMHOPOR




108 MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

OBDbEKTbI

3BE3AHAA PACCTOAHUE,
BE/IMYUHA, m

PacceaHHoe 07402,8" 6,3 3000
CKonneHmne +08°22,6

HA3BAHUE LETAJIN KOOPZVHATBI

EcTb 34eCb M 06bEKTDI, KOTOpble
TpyaHo HabnoaaTb nobutenam, Ho
3HaTb O HUX HE MEHee NHTEPECHO.
3Be3gaV 838 EguHopora nepexmna
cepbe3Hbin B3pbiB B 2002 1. HeBu-
OnMbIN cnyTHUK 3Be3aa A 0620-00,
BO3MOXHO, ABNAETCA YEPHOWN AblPONA.
TymaHHOCTb KpacHbI NPAMOYTOfIbHUK
(HD 44179) umeeT HeTUMUYHYIO ANA

KOCMUYECKMX 06beKTOB hopMmy.
3apo>4<na+ou.|mecs| 3Be34bl

B TyMaHHOCTM Po3eTka

= 7 ¥

*  TymaHHOCTs PoseTa |
NGC723D) |
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. e : * . i TymaHHOCTb KpacHbii NPAMOYronbHUK
3BesnaV 838 + ; (HD 44179)
i P * . .
* ® :
t ¢ ;
‘.‘ *
"
e -
i M
. . _’ H
- § . G-
i . &
- 3 - g
y e . 7 . i i i i
e u . PaccesHHoe cKoUneHvie NGC2264 , . * y
. » I ¢ . AT * 2 i
¢ ¢ ! .I 6 . .
A . " . ® .,
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110 MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

3anay,

OpnHo 13 gpeBHUX co3Be3auin. Ha-
6nofaeTca 3MMOI B CPeaHNX ceBep-
HbIX LWIMPOTaX Y XHOIO ropr30HTa.
PacnonoxeHo «nof Horamu» OXOTHUKa
OpwuoHa. Yacto ero cuuntatot «Tpode-
eM» NocsieHero, Ho B Mrndax HNUYero
06 3TOM He roBopuTCA.

Anbda (0) 3anua — 3Be3ga ApHeb,
YTO B MepeBofe C apabCKoro 1 o3Hava- CosBesvie 3aAL us Habopa KapT
€T «3aAu». «3epkano YpaHum»

LLlapoBoe CKOI_'IJ'I.éHVIe M79

OBDbEKTbI

3BE3[HAA PACCTOAIHUE,
HA3BAHUE ™n DETATN KOOPZWHATbI BETHYAHA, m o
alep KentoBa- 0532" 43,8 2,58 1200

17°49'20,3"

(ApHet) T0-6enblit
(BEPXTUTaHT




Bonbworn Néc

B co3Be3gnn HaxogAaTCcA WapoBoe
ckonneHve M 79 n nnaHeTapHan Ty-
MaHHoCTb IC 418.

NHTepecHa TakXe gonronepmnoaun-
Yyeckas nepemeHHas 3Be3aa R 3anua.
B makcmmyme 6necka oHa gocturaet
5,5™ 1 pasnnunuma HeBOOPY>KEHHbIM

MnaHetapHasa TymaHHocTb IC 418

3IMHUWE CO3BE3ANA

0 CO3BE3AUU

3BE3 /1055 28

MOLWAADL 290 KB. rpapycoB
BPEMA

BUANMOCTH

NPAMOE ot 04* 50" no 06" 07"
BOCXOMAEHUE

CKNOHEHME o1—27°15' g0 —11°
JIATUHCKOE HA3BAHWE Lepus (Lep)

rnasom. Ho, KOHeYHo, nyyLue NCnosb-
30BaTb ONTUKY. 3Be3aa R 3anua —
yrnepogHasa. OHa oyeHb xonoaHan
(2245-2290 K) 1 oTnnyaeTcs UHTEHCUB-
HO-KpaCHbIM LiBETOM, 3a YTO Ha3BaHa
ManuHoBow 3Be3401. ITOT KpacCHbIN
FMraHT, KaK 1 BCe 3Be3/bl TAKOro

T!Na, — ymMuparoLLas 38e3aa, Ho CBeTUT
B 5200-7000 pa3 Apue ConHua.

111
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Pak

Pak — Hanbonee Tycknoe n3 3oau-
aKanbHbIX co3Be3auii. Bce ero 3se3apl
cnabee 3,5-1 BenuuuHbl. Pasrnagetb mx
MO>XHO TOMbKO B 6€3/1yHHY0 HOUb Ha
He3acBeYeHHOM Hebe.

[1Ba TbicAYeneTus Ha3an, Korga
3apoXaanncb MHOrMe acTPOHOMU- 2
YyecKune NOHATUA U TePMUHbI, TOUKA
NIeTHEro CoMHUEeCTOAHMA Oblsia B 3TOM f
co3zBe3gun. [lo cux nop CeBepHbIN
TPOMNMK Ha3blBaeTcA TPonukom Paka,
XOTA acTponoru ropopArt, yto ConHue
B 3TOT I€Hb HAaXOAUTCS B 3HaKe bnus-
HeL 0B, @ Ha CAMOM fiefle OHO — YXe
B Tenblue.

0 CO3BE3AUN

CosBespue Pak 13 Habopa kapT
nnowAab 506 KB. rpapycoB «3epKano YpaHum

BPEMA bonbluas yactb roga, kpome
BUAUMOCTH neTa (HaunyuLLee: KoHely -

31IMbl — Hauano BecHbl) Hanbonee NHTepPECHbIN 06 BbEKT
MPAMOE o1 07°48" 10 09" 15" B 3TOM CO3BE34MN — 3HAMEHUTOe
BOCXOXAEHUE paccesHHoe ckonneHue Acan (M 44),
CKNOHEHME o7 +07° 30 +33°30’ 0fHO 13 6nvpKanumx K Ham. OHO BUA-
HO HEBOOPY>KEHHbIM [11a30M KaK Ty-
MaHHas 3Be3[04Ka, HO Y»Ke BUHOKIb
OTKPOET 3Be3[HYI0 pocchinb. [ipyroe,
6onee cnaboe, pacceaHHoOe cKone-
Hne — M 67. Ero otnnyaeT connaHbin
BO3pacT — 4,7 MNIpA NeT.

JIATUHCKOE HASBAHVE N @[ 8 (€)19]

.



BECEHHWE CO3BE3MA

1 bnusHeupbl

OBDbEKTDI

3BE3AHAA PACCTOAHMUE,
HA3BAHUE KOOPAVHATBI BENMYUHA, m

M 44 (Acnn) PaccesinHoe 08 40,4"
CKoMeHme 19°41
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

JleB

JT0 304MaKanbHOE 1 OfHOBpE-
MEeHHO 3KBaTOpMaNibHOe co3Be3ane
cuAeT Ha BeCeHHeM Hebe. PucyHok ero
Hanbonee 3aMeTHbIX 3B€3/] MOXOX Ha
nexaulero noBa. Anbda (a) JibBa —
3Be3aa 1-1 BeIMYNHDI, Ha3blBaeTcs
Peryn, uto nepeBOAUTCA C NaTbIHM KaK
«yapek». Benuyatot ee n Cepguem
JIbBa. MHOrMe Hapogbl faBanu 3Ton
3Be3/e Noxoxme Ha3BaHua — Llapb,
Llapckas 3Be3ga.

0 CO3BE3aAUU

TIOWAAD 947 KB. rpapycoB
BPEMA (epenwHa oceHn — Hayano
BiAUMOCTA neTa (Haunyuwwee;

KOHeL| 3MMbl — BeCHa)
NPAMOE ot 09" 15" no 11+ 52"
BOCXOM/EHUE
CKNOHEHUE ot —06° po +33°30
NATUHCKOE HA3BAHVE  [I(I30)

Konbuo dnHwTenHa (LRG 3-757) — pesynbrtat

3¢ deKTa FpaBUTaLMOHHOIO NMH3UPOBAHUA,
KOTOpbI 6bIn NpeackasaH obLier Teopuen
OTHOCUTENbHOCTY: N306paxeHre Gonee fanekomn
ranakTuKu NCKPUBNAETCA NoNeM TAroteHna 6onee
6113KON K 3emne cuctembl

LED NI OR .

P,

CosBe3aua Jles 1 Manbiii Jle n3 Habopa KapT
«3epkano YpaHum»

Co3Be3gue 6orato ranakTmkamu.
B HebonbLume niobUTeNbCKMe NHCTPY-
MEHTbI MOXKHO yBuaeTb M 65, M 66,
M 95 1 M 96 cnupanbHoOro Tvna v n-
nintuyeckyto M 105.




BECEHHWE CO3BE3MA

CeKcTaHT

OBDbEKTDI

3BE3QHAA PACCTOAHUE,

HA3BAHUE ™n KOOPAVHATbI BESMYYHA, m @I

a Leo (Peryn) benas 3e3pa 10"08"22,3¢
MaBHoil nocnepo- | +11°58'02"
BaTeNbHOCTY

CnupanbHas 11420 15,1¢
ranakTka +12°59'24"

CnupanbHas 10 46" 45,744¢
ranakTka +11°49'11,78"
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lanakTvku co3sesauis Jles

M 95 - M 96
; L
- v

B .

.

.
-
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- — ?
f
"Z M 65
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NGC 3628 . ) : \
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BECEHHWME CO3BE3MA 117

PucyHok, nsobpakatoLinii 3Be3aHbIV IMBeHb NoToKa JleoHnabl B 1833 .

I i 2 AWt L —
— — T - X 7 Uy
!
-......-“-’f'- ~a -

iy _ oS>

B co3e3num JleB pacnonoxeH pa-

, AWAHT METEOPHOro NoToKa JleoHubl.

/ Makcrmym notoka — 17 HoAGpS.

¢ [loToK cBA3aH c KomeToun Temnena —
TyTTnA, n Kaxgple 33 roga nocne ee
BO3BpaLLUeHA K ComnHLy oH 6biBaeT
0CO6EeHHO CUMbHbIM. HeckonbKko pa3
HabnoJanmcb «3Be3aHble IMBHU» —
150 000 meTeopoB B Yac!

‘"




NGC 3344,-&ax0p,mcn OT HaC Ha PaccToAHUN
20.M1H ¢B. net

lanakTuku co3se3ansa Manbii JleB

co3Be3ans 0603HaYeHUN — 3TO
cpenan nosxe OpaHcuc bennun. Ho
nocnenHu 6bin HeakKypaTeH, 1 camas
ApKas 3Be3ga — 46 Manoro JlbBa —

NGC 3432, otKpbiTa Ynnbamom
lepwenemB 1787 1.

O CO3BE3AUN
3BE3AL105,5” 15

~ nnowAab 232 KB. rpagyca
Manbii Jles il
BPEMA BecHa

HoBoe co3se3gue Been B 1690 1. AH BUAUMOCTH
lesenui. Bce 3Be3bl TyCKNbl, ApYan- MPAMOE 0T 09" 15" 10 11 00"
e — NULLb 4-1 BeNNYNHBI. BOCXOMAEHNE

Mo Kypbe3HOMY CTeYeHUIo obcTon- CKNOHEHUE oT+23° 30!110 +42°
TenbcTB B Manom JibBe HeT 3Be3apbl a,
xoTs ecTb [3. [eBenuii He fJan 3Be3gam

JIATUHCKOE HASBAHUE  RIEIN\YTi 1]



bonbwaa Mepnseanua

ocTanacb 6e3 NoYeTHOro 3BaHUA a.
Kak Buamm, HecnpasegnneBocTb bbiBaeT
He TONbKO Ha 3emne.

B co3Be3guun Habnogaetca fo-
BOJIbHO MHOTO raNakTuK, AOCTYMHbIX
¢ 80-100 Mm anepTypbl, HO B LLle/IOM
OHO He TaK MHTepecHO, 0COHeHHO AnsA
HOBMWYKOB.

Jliob6onbiTeH oguH dakT: B 2007 T.
LWKOSIbHAA yunTenbHuua n3 Huaepnax-
f0B XaHHW BaH ApKen, y4acTBysA Kak
BOJIOHTEP B MEXAYHAPOAHOM MpoeKTe
Galaxy Zoo (knaccudurkauyms ranakTmk),
O6Hapy»Ku1a B 3TOM CO3BE34UN 06BEKT
Hen3BeCTHOro Tuna.

O6beKT XaHHM

BECEHHWE CO3BE3MA

119




120 MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

[oHuUne lNcbl

370 co3Be3ave ToXe NOMeCTVN Ha
KapTy AH [eBennin. OHO pacnonoeHo
nop pyukon Koswwa bonbluon Megse-
Anupl. BblgenaeTca B HeM TONbKO ofHa
OTHOCUTENbHO ApPKan 3Be3/a 3-11 Be-
NIYUHBI — 0, HO 3TOTrO XBaTaeT, YTOoObI
yBEPeHHO HaxoAWTb co3Be3aue Ha Hebe.

Anboda (a) loHunx Mcos 3acny-
XKVBaeT OTeNbHOro pacckasa. JTo

0 CO3BE3JUU

3BE3A105,5" KpacuBaAa cMcTteMa U3 BYX 3Be€3[

MNOLLAAL 465 KB rpajycos N TaKXe nepemMeHHadA 3Be3fa. K TOMY
ey Hee HeobbluHOe nma — Ceppaue
Kapna, nonyuyeHHoe B yectb Kapna l,
AHTNIMNCKOTO KOPOJIA, Ka3HEHHOTO
Kpomsenem.

Ewle ognH 3HaMeHUTbIN 06bEKT
co3Be3ana — CnupanbHas ranakTnka
M 51, nnun ranakTnka Bogosopor.

CosBespue loHunMe Mcbl M3 Habopa KapT
«3epKano YpaHum»

BPEMA Kpyrnbiit rog
BUAMMOCTH (Haunyuiee: BecHa

NPAMOE ot 12400" no 14* 02"
BOCXOMIEHME

CKNOHEHUE o1 +28°30 o +53°
JIATUHCKOE HASBAHUE  N@T\ [/ F it N (Q'/))]

bonbwasn

MepBennua
M5 roHUME NChI .
; M 106

Bononac

Bonocbl BepoHnku




lanakTuka Bogosopor

(M 51). Ha KoHLie ogHoro
13 ee CNupanbHbIX PyKaBoB
HaxXOAWUTCA ranakTnka-Kom-
naHboH NGC 5195

Pagom HaxopaTca eLle yeTblpe 06b-
eKTa 13 KaTanora Meccbe — ranakTuku
M 63, M 94, M 106 1 wapoBoe ckore-
Hue M 3. VX MOXHO yBMAETb C MOMO-
LLbIO JTOOUTENbCKUX MHCTPYMEHTOB, Kak
1 gpyrvie o6beKTbl U3 3TOro KaTasora,
KOTOPbIV MonynApeH y nobutenen
3Be3aHoro Heba yxe 6onee 200 neT.

OBDbEKTDI

HA3BAHUE

aCVn
(Cepaue Kapna)

M63
(Moaconnyx)

™n

benas 3e3za
TNaBHOI nocne-
[I0BATe/IbHOCTY

11 KENTblil KapnK

CnupanbHas
ranakTika

LETAIA

[lBoitHas (yrnoBoe
paccrosiHue — 19"),
nepemeHHas

(nepuog — 5,47 nHeit)

lanakTuka NMopconHyx (M 63)

KOOPAVHATBI

12456 01,7
+38°19'06"

13415" 49,0
+42°01'59"

3BE3[HAA PACCTOAHUE,
BEJIMYUHA, m @.I.
2,84-2,94
n56




lanakTnka M 88

CKonneHve ranakTuK B CO3BE3AnMs
Bonocbl BepoHuku

Bonocbl BepoHunkn

Ewe ogHO TycKNoe, HO HTEpPecHoe
co3Be3ane Ha BeceHHeM Hebe. ITo
O1HO 3 HEMHOT VX CO3BE3AWNMA, Ha-
3BaHHbIX B YeCTb peanbHOro NCTopu-
YecKoro iMua — ernneTckon Lapuubl
bepeHuKn, xeHbl MTonemes lll OBepre-
Ta. Korga oHa nprHecna cBov BOIOChI
B »KepTBYy 60ram B YecTb nobeabl My>Ka
Haj Bparom, NpuABOPHbIA aCTPOHOM
KoHOH 06bABMNA, YTO Hallen B Hebe
HOBOe co3Be3aue. B co3Be3ann Haxoautca 6osbLuoe
W fanekoe CKomneHune ranaktnk, oHo
TaKXe rpaHnNunT C eLe OfHUM CKome-
HMeMm ranaktTuk — B [leBe.

Bonocbl BepoHunKku cogepxar He-
CKOJIbKO 06bEeKTOB KaTanora Meccbe:
ranaktukmn M 64, M 88, M 98, M 99,

O CO3BE3aun
3BE3[ /1055 3

nowAab 386 KB. rpagycoB

BPEMA KoHeL| 3umbl — BecHa

BURUMOCTH

NPAMOE
BOCXOMIEHUE

CKNOHEHUE
JIATUHCKOE HA3BAHUE

ot 11452" no 13" 30"

o1 +14° po +34°

Coma Berenices (Com)

M 100 n waposoe ckonneHve M 53.

B co3Be3ann HaxoauTca 6nm3koe
1 60sbluUoe Mo BUANMOW NNoLwaamn
(5 KB. rpagycoB, noyTn Kak Magpl),
HO TyckJioe (3Be3abl oT 5-11 o 10-1
BENNYMHbI) pacCeAHHOEe CKoMeHne
MenotTt 111 (Mel 111).
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-

_Mel111 |

BOJIOCh! BEPOHVIKY

OBDbEKTDI

3BE3JHAA PACCTOAHUE,
HA3BAHVE KOOPAUHATbI BEAMYMHA, m

WlapoBoe ckonnetue | 13*12"55,23¢ 58000
+18°10°08,8"
M88 CnupanbHas 12¢31"59,216¢ 9,4
ranakTuka +14°25'13,48"
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

CeKcTaHT

KpaliHe 6efjHOe ApKMMU 3BE€34aMU
co3Be3fue: ero spyanine 3se3abl —
niwb 4,5, a 3Be3a Ao 5,5™ (Takos
NPUMEpPHbIN MOPOT 3PEHNA CPeHero
YesioBeKa 3a ropofom) BCEro nATb.

Co3Be3aue, BBegeHHoe fiHom leBe-
NMEeM, OTHOCUTCA K KaTeropum HOBbIX.
MepBoHayanbHO ero NMA 66110 ANVH-
Hee — HebecHbiln CekcTaHT. Ha3BaHo
B YeCTb N06MMOro aCTPOHOMUYECKOTO
VNHCTpYMeHTa [eBenua, KoTopblii Obin
YHUUTOXEH NOXKapOoM.

HeobbluHbIX 06bEKTOB ANA No6U-
TENbCKUX HAbNoAEeHN 0OGBbEKTOB B HEM
HeT. MOXKHO OTMETUTDb, UTO B 3TOM
He30/4MaKanbHOM CO3Be3aun NHOTAA

CTeknaHHan ’
nnactiHa

PerynupoBoyHas
pyKosiTKa anugaabl

¥

KRegeeler,vel

0
(o f,nm.r.r% 5 *.}
R

CosBespavie CeKkCTaHT U3 Habopa KapT
«3epkano YpaHum»

[naBHoe 3epkano

3puTenbHan Tpyba

CeKcTaHT — WHCTPYMEHT, I/ICI'IOJ'Ib3yeMbII;1 AnA nsmepeHna BbicoTbl ConHua n Apyrnx

KOCMUYECKNX 06beKTOB Haf, FOPM30OHTOM



CEKCTAHT

U |
\

oKasbiBaloTcA JlyHa 1 nnaHeTbl, Tak
KaK MX NyTb He MOJIHOCTbIO COBMaAaeT
C 3KNIMNTMKOWM 1 YaCTO OTKSIOHAETCA OT
Hee, a caMa SKANMTMKa NPOXOAUT He-
[aneko OT rpaHuL, co3Be3aus.

OTmeTnMm, uTo JlyHa MOXKeT OKa3aTb-
cA ele 1 B co3Be3anax BosHnumn, Kur,
BopoH, 3meeHoceu n OpuroH, a nna-
HeTbl — B co3Be3auax Manbin Méc,
Yawa, lmapa, Merac, lWnt n 3mea. Kak
BUAVM, U TYT aCTPOHOMMA PacxoamnTca
c acTponoruen.

BECEHHWE CO3BE3MA

O CO3BE3AUU

3BE3A 05,5
MNOLWAAb

BPEMA
BUAUMOCTH

NPAMOE
BOCXOMEHUE

CKJIOHEHWE
NATUHCKOE HA3BAHUE

5

314 k8. rpagycoB

3uma — BecHa
(HaunyyLuee: Hauano BecHbl)

o1 0935 no 10" 45"

o1 —11° po +07°

Sextans (Sex)
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

Bononac

370 co3Be3AMe XapaKTePHO 3aMeT-
HbIM acTepu3mMoM, KoTopoe no popme
HarmoMWHAET BbITAHYTbI POM6 1 UMeeT
pasHble Ha3BaHMA — DcKumo, Mapa-
wioT, Bo3aywHbi 3men. Bononac —
CTapoe co3Be3ue, N3BeCTHOe eLle
ApPeBHUM rpekam. MpeanonoxmTenbHo,
OHO n3obpaxaet Apkaga, cbiHa Kannu-
cTo (bonblwon MeageauLbl), KOTOPbIN
ofHax bl No owWwKnbKe efBa He 3aTpa-
BWJ1 MaTb Ha OXxoTe.

Anbda (a) Bononaca (ApkTtyp) —
Apyanwasn 3sesga CeBepHOro nosny-
lwapua 1 yetTsepTan no 6necky Ha

0 CO3BE3AUN

SBE30A055"
MI0WAAD 907 KB. rpapycoB
BPEMA Moyt Kpyrnbiii rop
BUAUMOCTH (Hannyuwwee: BecHa

1 Hauaro Jieta)
NPAMOE o1 13430 0o 15 45"
BOCXOX/EHUE
CKNOHEHUE ot +08° no +55°30°
LIEICUL TR Bogtes (Boo)

o . % . - F . .

NGC 5466 — luapOBoe CKONNEHNE B CO3BEIAUM
Bononac, sknoyaeT okono 50 000 38e3p

Co3Be3gue Bononac u3s «3se3gHoro
atnaca» Anekcangpa [xemcoHa

BceM Hebe nocne Cupuyca, KaHonyca
n a LleHTaBpa. OTOT OpaHXeBbll
rMraHT — cTtapas 3Be3fa, Kotopas
cTapuwe Hawero ConHua.

ApKnx 3Be3gHbIX CKonneHun B Bo-
nonace Her. Ectb KpacuBasn, HO TpygHas
OnA pasgeneHna ABonHaA 3Be3a € Bo-
nonaca. B co3se3gumn HaxognTca pagu-
aHT MeTeopHOro NoToka KeagpaHtuabl,
Ha3BaHHOrO TakK MO yCcTapeBLUeMy CO-
3Be3guto CreHHOM KBagpaHT. Makcumym
NoTOKa NPUXOAUTCA Ha 3-4 fekabps.
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BOJIOMAC

[oHune
Mcobl

Bonocol
BepoHukm

[onosa 3men

OBDbEKTDI

3BE3[HAA PACCTOAHME,
BENNYUHA, m

a Boo (ApkTyp) | OpaHxeBblil rraHT 14415 39,6720¢ | —0,05
+19°10'56,677"

HA3BAHUE LETAJIN KOOPAVIHATBI
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

CeBepHaa KopoHa

[peBHee co3Be3ane, KOTOPOE,
cornacHo mudonorum, nsobpaxa-
eT 6pauHbI BeHel, ApunagHbl. OHO
YKpaLLeHO M3ALHbIM MONYKPYrom 13
3Be3[04eK MPUMEPHO 4-11 BENNYKHDI,
NOXOXWUM Ha Anagemy Unm seHel. Anb-
¢a (a) CeBepHolt KopoHbl — 3Be3aa
2-11 BENNYNHBI — Ha3biBaeTcA lemma,
YTO B NepeBofe C NaTblHN O3HavaeT
WKEMUYXKMHA,

B co3Be3fuu ecTb fiBe HTEpeCHble
nepemeHHble 3Be3/pbl.

3Be3pna R CeBepHon KOpoHbl —
ponoHavanbHMLa Lenoro Knacca
nepemMeHHbIX 3Be3[ — UMeEeT 0ObIYHbIN

Co3sse3spvie CeBepHan KopoHa 13 Habopa KapT
«3epKano YpaHum»

Bononac




NGC 6085 — cnvipanbHas
ranakTvka B co3Be3aunm
CeBepHana KopoHa

6n1eck 0Kono 6™, HoO MHOTAA OH Pe3Ko
nagaet oo 8-n unu gaxe 15-n sennuun-
Hbl. MogHUMaTbCA BBEPX [0 MaKCu-
MyMa 651ecK MOXeT MeNieHHO — A0
HEeCKONbKUX MecALeB unv roga.

3Be3ga T CeBepHou KopoHbl — no-
BTOpHaA HoaA. O6bIYHO OHa UMeeT
6neck 11-1 BENIMYMHBI, HO y>Ke ABa
pa3a — B 1866 1 1946 rr. — ucnbiTana
BCMbIWKWX [0 2- BeNNYMHbBI. ACTPO-
HoMbI XAyT 2026 r., KOrga MOXeT Mpo-
MN30MTW HOBAA BCMbILLKA.

0 CO3BE3AUMN

3BE3M105,5" 2
MNOWALb

BPEMA Toutw Kpyrbiii rog
BAAVMOCTA (Haunyuwee: BecHa)

NPAMOE ot 15 11" 1o 16" 20"
BOCKOM/IEHME

CKNOHEHUE

179 K. rpasycoB

0T +26° 10 +40°
INLICOATERITTE Corona Borealis (CrB)

OBDbEKTDI

HA3BAHUE JETANN

RCB MenTbiii ruraHt [lepemeHHas 15 48" 34,40¢
3Be3da +28°09'24,0"

3BE3JHAA
BE/IMYUHA, m

57-14,8 4700

KOOPAVHATHI PACCTOAHME,
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

[leBa

3oanakanbHoe co3Be3aue. B Halle
BpeMA B HEM HaXOAMUTCA TOUYKA OCEHHe-
ro paBHOLEHCTBUA.

TpaAUUMOHHO CYMTaeTCA, YTO 3TO
LpeBHee co3Be3fue nsobpaxaet [e-
MeTpy, 60rviHI0 MIOA0POANA.

Anboda (a) Jesbl Ha3biBaeTcA Cnuka,
YTO O3HAYAET «KONOC» (ero AepKnT
[leBa Ha CTapMHHbIX 3BE3AHbIX KapTax).

B co3Be3guu [leBa HaxoanTcsa
TMraHTCKOEe CKOMJIeHME ranakTuk, Ha-
cynTbiBaloLlee okoso 2500 06beKTOB.
CBeT OT 3TUX 3Be3HbIX OCTPOBOB NaeT
K Ham go 1,3 mnpg net. B aTux ranak-
TUKax OTpaxeHo Aanekoe npotwioe
Hawen BceneHHonm.

Ewle ognH 06beKT 13 ApeBHUX
BpemeH — KBa3ap 3C 273. Keasa-
pbl — aKTMBHbIe APKUe Aapa Aaneknx
ranakTuk. Vix usnyyeHue B TpUINOHbDI
pas npesblllaeT CymMapHoe nsny-
yeHue Bcex 3Be3/ BceneHHon. Ho Ha
pacctoaHum 2,44 mnpga cB. neT bneck

Abell 1689 co3se3gus [lesa — oaHO 13 Haubosnee
60/bLIKX 11 CAMOE MAaCCUBHOE U3 N3BECTHbIX
ranakTyeckux ckonneHuin. OHo aBnseTca
rPaBUTALMOHHO NIMH30M — UCKaXKaeT CBET
ranakTyiK, HAXOAALMXCA 33 HAM

CosBespue [leBa 13 Habopa KapT
«3epkano YpaHum»

kBa3apa 3C 273 coctaBnsaet 13™ 370
CaMbI APKNI KBa3ap, ero MOXHO
MonbITaTbCA PaCCMOTPETb B KPYMHbIN
NoBUTENbCKUIA TenecKon.

lanakTtnka Combpepo (NGC 4594) B co3se3guu [eea. [o nocneaHnm uccnefoBaHuam, CaenaHHbIM
Teneckonom Cnutuep, Combpepo ABNAETCA ABYMA ranakTukamu: Nockas cnupanbHas HaxoamnTCca
BHYTPU SNIUNTAYECKON




BECEHHWE CO3BE3MA

CTO ranakTuk B r’MraHTCKOM CKOMeHun co3ee3aus [lesa

NGC 5806 — cnupanbHas ranakTrika ¢ nepemblYkon B co3se3gun [lesa




O CO3BE3AUN

3BE304 105,5™

MNoWAAb Bononac

BPEMA
BUAUMOCTH

NPAMOE
BOCXOXXAEHUE

CKNOHEHUE

NATUHCKOE HA3BAHUE

Becobl

OBDbEKTbI

3BE3[IHAA PACCTOAHUE,

HA3BAHUE KOOPAUHATDI BETVYMHA, m @




Bonocbl BepoHuku

. . L
Smess s SN
.. .‘
-
. o : Yawa
. n .
= . =
- 4
2 ' BOpOH .
T 4
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

Becbl

3opunakanbHoe co3Be3gue. OgHo 13
OPEBHUX, HO COBPEMEHHOE Ha3BaHWe
Nonyunno OBOJSIbHO NMO34HO, NPUMep-
Ho Bo Il B. [lo 3TOro 3aeCh HaxoauInchb
KnewHu cocegHero CKOpnnoHa, HO
NOTOM UX CTanN PUCOBaTb B APYrom
mecTe.

0 CO3BE3AUN

3BE3A105,5" 3

MOWAAL 538 kB. rpapycoB
BPEMSA KoHew| 3umbl, BecHa,
BiAUMOCTA Havano sieta

NPAMOE ot 14*15" no 15* 55"
BOCXOX/IEHUE

CKIOHEHUE 0T —29°30' 50 00°
JNIATUHCKOE HA3BAHME  NITTEN(K3)]

3MmeeHocel,

CkopnunoH

Co3Be3pve Becbl n3 Habopa kapT
«3epkano YpaHum»

Becbl — aTpubyT ApeBHErpeyYecKunx
60runHb: Nnogopoana (demetpsl), npa-
Bocyaua (Pemmabl) v Bo3me3aus (He-
me3unapbl).

Anboda (a) Becos — onTtnyeckasn ABoin-
Has 3Be3[a, oueHb y106Ha Ana Habsio-
[eHVI C HeOONbLUVIMY YBENNYEHWAMY,
Hanpumep B OUHOKNb. Mexay ee Kom-
NMOHEHTaMM OuYeHb 6OsbLIOE paccTosHNE




NGC 5897 — waposoe cKonneHue
B co3Be3fuu Bechl !

NGC 5793 — cnupanbHas ranakTika
B co3Be3auu Becbl

3emna f«(

BeHnepa .

ConHeyHan

[
Meniypu cuctema

Cuctema 3Be3apl [Mnse 581

B NpocTpaHcTBe — B 140 pa3s 6onblue, Yem OT
MnyToHa o ConHua. HenssecTHO, ABNAIOTCA
N OHU GU3NYECKIM CBA3AHHOW NapOIA.
[enbta (8) BecoB — nepemeHHas 3Be3ga
TNa ANrons, C amnanTyAoN N3MeHeHNA
6necka ot 4,8™ 1o 6,0™ 1 neprofom 2,3 cyT.
KpacHbiin kapnuk [nnse 581 — ogHa 13
GnVPKanLLMX 3834 C NTaHETHbIMYK CUCTEMaMU.

OBDbEKTDI

3BE3JHAA  PACCTOAHME,
BE/IMYNHA, m GB.T.
alib benas v xentoBaras | Bu3yanbHo- +14*50"52,78° | 2,7u5,1 77
[BOIiHas; yrnosoe | —16°02'29,8"
pacctosHie —
5 pyrn

HA3BAHUE KOOPZVHATBI

[nuze 581 KpacHbiii kapauk [TnaHeTHas 15%19" 26,8250
mcTema — —07°43"20,209"
0T 4 210 6 NnaHet
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

BopoH n Yawa

ST HeboNblUMe CO3BE3AUA BUAHDI
BECHOW HEBbBICOKO Haf tOXHbIM ropu-
30HTOM. B BopoHe 3ameTeH yeTbipex-
YrofibHUK 13 3Be3[ 3-11 BEINUYUHDbI,

B Yawe — un3 3Be3 4-11 BeINYMHDbI.
O6a co3Be3nna gpeBHMe.

Co3se3ava BopoH 1 Yawa
13 Habopa KapT «3epKano YpaHuu»

3BE3AN05,5"

NIOWALb

BPEMA
BURUMOCTH

NPAMOE
BOCXOMIEHUE

CKNOHEHUE
JIATUHCKOE HA3BAHUE

o1 —24°30'mo —11°
Corvus (Crv)

MHTepecHbIX 06beKTOB B CO3Be3AM-
Ax BopoH 1 Yawa mano. Ho B BopoHe
3ac/y>KMBaeT yNoMYHaHUA 3HaMeHnTanA
napa B3aMOAENCTBYIOLMX ranakTuk
NGC 4038 n NGC 4039, koTopble y acTpo-
HOMOB U NtobuTenen acTpPoOHOMUM
nosyunnu HeoduLmanbHoOe NPO3BYLLe
AHTEHHDbI 33 BblPbIBAIOLLMECA 13 HUX MO
NPUYMHE rpaBMTaLIMOHHBIX 3PPeKToB
«XBOCTbI» 113 3Be3[ 1 rasa.

0 CO3BE3J1U
3BE3[ 05,5

MNOLAIL

BPEMA
BURUMOCTH

NPAMOE
BOCXOMIEHUE

CKNOHEHUE
JIATUHCKOE HA3BAHUE



AHTEHHbI — Napa B3aUMOAENCTBYOLMNX
ranaktmk NGC 4038 n NGC 4039

OBDbEKTDI

3BE3[HAA PACCTOAHUE,
HA3BAHUE KOOPAVHATBI BEAVYYHA, m

NGC4038/4039 B3anmopeiictsy- 12401 52,8 10,3110,4 62 MIH
(AHTEHHbI) 10LLMe TaNaKTUKK —18°51'52"
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[epkynec

Y 310ro co3Be3ana HeobblYHaA NCTO-
pwvA. OHo 6bIN0 N3BECTHO elue Apes-
HUM rpekam 1 BKJIIOYEHO Knasgnem
MTonemeem B KaTanor «AnbmarecT», HO

JONroe BpeMs He MeNo KOHKPETHOro
MMEHWU, a YNIOMMHANOoCh KaK «KOJIeHO-
NPeK/IOHeHHbIN YenoBeKk». Ha3BaHne

O CO3BE3AUN

TIOWAAD 1225 KB. rpapycoB

BPEMA BecHa CEHb
BAAVMOCTA (Hannyyuee: Hauano neta)
NPAMOE oT 15*45" 10 18* 52"
BOCXOMEHUE

CKMOHEHUE ot +04° g0 +51°30"
ISR Hercules (Her)

Cosgespve lepkynec u3 Habopa kapT
«3epKano YpaHum»

lepKynec OKOHYaTeNIbHO 3aKPENuIochb
33 HUM npuMepHo K XVI B.

JTrob6onbiTHa a lepkyneca — 3Be3Aa,
KOTopas ABNAETCA U TPOWHOMN (ABa
KOMMOHEHTa BMAHbI B TENECKONM, MeHee
APKNIA N3 HUX TOXKE JeNNTCA Ha ABa
CneKTpanbHbIM aHanM30oMm), U nonynpa-
BUJIbHOW NepeMeHHoM (6neck MmeHAeT
rnaBHasA 3Be3/a, KPaCHbI CBEPXTUraHT).

o - ’
lepkynec A — MOLLHbIN NCTOYHUK Pafon3NyyeHns. ITa rmraHTckas
ranakTuka B 1000 pa3 maccvmeHee MneuHoro My Tv vrHaxoauTcs
OT Hac Ha PacCTOAHWN 2 MNP/ CB. NEeT .




JIETHVE CO3BE3WA 139

CeBepHan

M13] KopoHa

3meeHocel

OBDbEKTDI

3BE3JHAA PACCTOAHMUE,

HA3BAHUE ™n LETAIN KOOPAVHATbI BENUYMHA, m ar

KpacHblit cBepxru- TpoitHas 3Be3pa, | 17414"38,80¢ | o12,8 803,5 | Okono 380
TaHT, XKeNTbIi TUranT, | monynpaunbHas | +14°23'25,0" | Bropaa

)KENTOBaTas IMaBHO! | nepemeHHas 3e3ga — 5,4
110C/e0BaTeNbHOCTY

Lllaposoe ckonnenme 17417 07,39
+43°08'09,4"




LLlapoBoe ckonnexne M 13 11 ero LieHTpanbHas YyacTb (CHUMOK Tefieckona «Xab61»)

[naBHaA gocTonprmMeyaTenbHOCTb
[epKyneca — 3HaMeHUTOE LapoBoe
ckonneHne M 13 — camoe ApKoe n3
Takux o6bekToB B CeBepHOM nony-
wapwun HebecHow chepbl. Yenosek
C XOpPOLWWUM 3peHeM yBUAUT ero Ha
OoYeHb TeMHOM Hebe HEBOOPYXKEeH-
HbIM rnasom. Yke 10-15-kpaTtHoe
yBenunyeHne nokaket HaM TYMaHHbIN

LWAPUK, YIJTOTHAIOLWNNCA K LLEeHTPY.
OTaenbHble 3Be34bl N0 KpaAM CKO-
nneHnA BUAHbI Aaxke B HebonbLuve
WNHCTPYMEHTbI. IHTepecHon AeTanbio
BbIMAAAT ABE 3Be3/bl 7- BEAINYMHbI
no 60Kam OT CKOMMEHUA, Kak byaTo ox-
paHaowme ero. CKonieHne cogepxumT
HEeCKOJ/IbKO COTEH TbICAY 3Be3f4, a ero
AnameTp — 165 ¢B. neT.
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NGC 6166 — annunTnyeckasn ranaktmka NGC 6050 — cnupanbHas ranaktuka
B co3Be3aum lepkynec C nepemblyKoi B co3se3auu lepkynec

B lepkynece ecTb elye ogHO ApKoe
wapooe ckonneHme — M 92. OHo NGC 6210 — nnaHeTapHas TYMaHHOCTb
HEMHOro TycKree 1 MeHbLLe, Yem M 13, B co3Be3aM fepkynec
HO TOXe npefcTaBnseT cobol oyeHb
WNHTEPECHbI 06BbEKT AnA HabnoaeHWA.

L4

LLlapoBoe ckonnernve M 92
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

3meeHocel

[peBHee co3Be3gue, KOTOPOE, CO-
rnacHo mudam, n3obpakaet BpayeBa-
Tena Acknenus.

B HacTosALLee BpeMA Mo co3Be3auio
NPOXOAUT SKNNNTUKA, XOTA TPAAULMNOH-
HO OHO He OTHOCUTCA K 30AMaKabHbIM.
ConHue 6bIBaeT B HeM ¢ 27 HoAbBpA no
17 nekabps.

Co3Be3paune oyeHb 6oraTo 3Be3[-
HbIMM CKOMNEeHUsMN. B Hem ecTb,

B YaCTHOCTU, UHTEPECHbIN 0OBbEKT
ANA NONCKOB B 6BUHOKNb U Apyrue
HebonbluMe NHCTPYMEHTbI — pacce-
AHHoe ckonneHune |C 4665. Ero nerko
HanTn NnpumepHo B 1,3° K ceBepo-
BOCTOKY OT 3Be3bl 3 3meeHocua. OHO
BUAHO fa)e HeBOOPYEHHbIM rna3om
KaK TYyMaHHOe MATHbIWKO, a B 6u-
HOKJ1b OTKPbIBAETCA LieNlas pocchbinb
3BEe3/10YeK.

LLlaposoe ckonneHve M 9

CosBe3pue 3meeHocel 13 «3Be3AHOro atnaca»
Anekcanppa [IkeiMcoHa

B 3mMeeHOCLIe MHOMO APKUX LIAPOBbIX
ckonneHun: M9, M 10,M 12, M 14, M 19
1 M 62. Ho aBa nocnegHux nioxo
BMAHbI C TeppuTopUmM Poccnm, nockonb-
Ky OHU He MOAHUMAIOTCA BbICOKO Haf,
FOPV30HTOM.

B co3Be3anu Takke MHOro ABONHbIX
N NepemMeHHbIX 3Be3f.
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OBDbEKTbDI

3BE3[IHAA PACCTOAHME,
HA3BAHUE ™n KOOPAVHATBI BENMHUHA, m o

/ 3MEEHOCEL]

" 1C4665© - \
[onosa

M12 3men
® .

XBocT 3men

0 CO3BE3AUU
3BE3[ 05,5

MAoWAAb 2T ® M9 .- t -
BPEMA e s ]
BUOUMOCTH L S .

MPAMOE e S {\
BOCXOM/IEHVIE M . g

CKJIOHEHWE

NATUHCKOE HA3BAHUE




3mesn

3T0 efMHCTBEHHOE CO3Be3Me, KOTO-
poe CoCTOUT 13 ABYX He COeNHEHHbIX
mex gy coboi yacten — lonoBbl 1 XBO-
cTa 3mew, pa3fienieHHbIX Co3Be3aNeM
3meeHocel.

OpHa 13 raBHbIX foCToNprMeYya-
TefIbHOCTel co3Be3ana — rasobas

TymaHHocTb Opén (M 16)

TymaHHOCTb M 16, B KOTOPYIO BXOAUT
MOJIOl0€ paccesaHHOoe CKOMeHue.
OHa n3BecCTHa TakXe Kak TYMaHHOCTb
Opén.

06 3ToM 3ameuyaTesibHOM 06beKTe
WrpoKan nybnuka ysHana bnarogapsa
CHUMKaM Teneckona «Xab6s1», KoTopblii
3areuyaTsiesl HTepPecHble No popme ge-
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OBDbEKTDI

3BE3AHAA PACCTOAHUE,
HA3BAHUE ™n KOOPAVHATbI BEAVYUHA, m or

6,4 7000

M 16 (rymanHocTb | [a30Bas TymaHHocTb | 181 18*48¢
Opén) 11 pacceaHHoe -13°47'00"

cKonneHue

rONOBA 3MEM

[epkynec

3meeHocel

S e ]
XBOCT 3MEU

Tanw, Ha3BaHHble Ctonnamu TBopeHna
n Oeein. CkonneHne pasnnmymmo yxe
B GUHOK/b, @ TEeNIeCKOM NMOMOXET «Mpo-

0 CO3BE3AUN

3BE3 /05,5 5

ABUTb» TYMAaHHOCTb BOKPYT Hero. NNoWAAbL 637 KB. rpanycoB
rol HeOObIYHbIN OOBEKT CO3BE3-
Mﬂpy Wwaposoe ckonneHme M 5 o Becia = IETo
A p BUAMMOCTH (Hannyuusee: nioHb)
O[IHO 13 CaMblX APKMX Ha CEBEPHOM
NPAMOE o 15%05" #o 18¢ 52"

H nepHu Hame-
ebe, conepHuyaloLLee co 3Hame BOCKOKEHHE
HUTbIM M 13 B TepKynece. 370 Takxe

CKITOHEHUE 0T —16° 10 +26°
O[IHO 113 CaMbIX MaCCUBHbIX 1 CTapbIX
cKonneHui fanakTuku. JNIATUHCKOE HA3BAHUE  B1of H1:)9)

145
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

Jlnpa

JInpa — no6rMbI My3blKanbHbI
WHCTPYMEHT APEBHMX FpekoB. B mndax
NMPY CBA3bIBAIOT C Pa3HbIMM NepPCOHa-
»amu — Opdeem, OproHom, Anon-
JIOHOM.

9T0 HebONbLIOE, HO M3ALLHOE U 3a-
MeTHOe CO3Be3/ue BblaenaeTca ApKon
3Be3gown 0-11 BennynHbl Beron n pom-
61KOM 13 yeTblpex 3Be3g 3-4-11 Benu-
YKMHbI BO3J1E Hee.

0 CO3BE3JUU

3BE300105,5™ 26

nnowAaab 286 KB. rpapycoB

BPEMA [ouTw KpyrAbliA rop

BUAUMOCTH (Haunyuuee: uioib — OKTAGPb)
NPAMOE ot 18 10" no 19 24"
BOCXOXAEHUE

CKNOHEHMUE o1 +25°30" go +47° 30

JIATUHCKOE HASBAHME  RRTN(RY))

Bera — nATaA no ApKoCTY 3Be3a Ha
3eMHOM Hebe (nocne ApkTypa). OHa
BXOJWT B TaK Ha3blBaeMblli eTHe-
OCEHHUI TPEYToNbHUK U3 APKMX 3BE3],
(Bera — [leHe6 — AnbTaump).

B co3e3gun Jlnpa HaxoguTca 3aT-
MeHHO-NepemeHHas 38e3aa 3 Jlvpel,
CTaBLLUaA poAOHaYaNbHULEN Lienioro
Knacca nepemeHHbIx 3se3f. Ee komno-
HeHTbI Tak 6IM3KM ApYr K ApYyry, 4To
nop AencTeMemM Cn B3aMMHOTO Npu-
TAXeHNA nprnobpenn gbiHeobpa3Hyto
dopmy.

WHTepecHa € Jlupbl — KpaTHan 3Be3-
fa. B Hebonblume MHCTPYMeHTbI (faxe
B OUHOK/b) BUAHO, UYTO OHA COCTOUT
13 AByX 3Be3f. Teneckon ¢ 6onbwnm
yBeNMYeHEM NOKaXKeT: Karkaan 13
3TUX 3Be3 TOXe ABoMHasA! Bce yeTbipe
3Be3/1bl MOXOXM APYT Ha Apyra —
3T0 6enble 3Be3/bl, HaNnoMuHalLwne
Cupuyc.

Co3sse3pue Jlupa n3 Habopa KapT
«3epkano YpaHum»

An bfamp

Bera, leHeb (B co3Be3num Jlebenb) v Anbtanp
(B co3Be3gum Opén) obpasyioT JleTHe-0CeHHWI
TPEeyronbHuK



Jncuuka
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

LLlapoBoe ckonneHne M 56

[naBHasA gocTonpumeyaTesibHOCTb
JInpbl — 3HameHUTaA NnaHeTapHasn
TymaHHOCTb M 57 (Konbuo). Ee ner-
KO HalTh B HeGONbLION Teneckon
mexay 3sesgamu y u 3 Jlmpol. Mpun
BM3yanbHbIX HabNlOAEHNAX OHa Ha-
nommnHaeT 6enecoe Koneuyko AbiMa,
TonbKo dpoTorpadum c bonbwnmn
3KCMO3MUMAMM 1 Apyrme cneynanb-

TymanHocTb Konbuo (M 57)

Hble MeTObl BbIABAAIOT B HEN APKne
LuBeTa 1 gpyrune getanu. Kak n npo-
ymne naaHeTapHble TyMaHHocTn, M 57
npeacTaBnAaeT cobon cOpoLLeHHyo
0605104KY LleHTpanbHO 3Be3bl —
ymmnpatoLiero cBeTuaa Ha ctagum
6enoro Kapnuka.

B co3se3anum pacnonoxeHo Takxe
LwapoBoe ckonneHne M 56.

OBDbEKTbI

HA3BAHUE ™mn

3BE3[HAA
BEUYUHA, m @.I.

KOOPAMHATbI " e

DETAIUN
a Lyr (Bera) benas 3ge3a 1836 56,3364 | 0,03 25
TNaBHOI +38°47'01,291"
10C/Ie0BaTeNbHOCTY

M57 [naHetapHas 18 53" 35,08¢
TYMaHHOCTb +33°01'45,0




JIETHVE CO3BE3WA 149

Jlebenb

3T0 fpeBHee co3Be3fme y MHOTUX
HapOLOB aCCOLMMPOBANOCh C NETALLEN
NTULIE, Ha KOTOPYIO MOXOX KpecTo-
06pa3Hblil PUCYHOK ero rnaBHbIX 3Be34,.
[pekun cumtanu, 4to 310 3eBC, NeTAWMnN

Ha cBMaaHue K Jlene B obpase nebega.

Cossesgue Jlebeab 13 «3Be34HOrO atyiaca»
AnekcaHppa [IxeiMcoHa

TymaHHocTb CeBepHas Amepuka (NGC 7000)

Anboa (a) Jlebena — 3se3pa 1-n Benu-
YuHbI, Ha3biBaeTca [leHeb. OHa ABnAeTcA
O[HUM U3 YITIOB NIETHE-OCEHHETO Tpe-
yronbHuKa (Bera — leHe6 — Anbtaump).
T 3Be37bl APKO BbIAENAIOTCA B I0XK-
HOW YacTu Heba NETHUMW N OCEHHVMU
BeUYepamu.

Beta () lle6ena — Asibbupeo, apkas
MKpacvBas [BOVIHARA 38343, IeTKO pas- . . *
NINUMM3SA B TRNECKON. . y

Yepes ;osBesnme'ﬂe6enb npoxogut_ -
i S Mneunsiin MyTb,MO3TOMY OHO Up€e3Bbl-= . «
R T D | * yaiino 6orato TYMaHHOCTAMM 1 3B€3/3HbI-

e e e T Y Mn ckonneHuAME, e
: e . KpynHas SMWCCMOHHas TYMAaHHOCTb _ - .«

: = NGC7000 nonyuuna HassaHve Cesep- Z
g | . AR Has AMEPMKa 32 CXOACTBO C KOHTYpami1
: “. * 3Toro Marepvka. Ee-yrnosaii pasmep.
T -t B ueThipe pasa GoNbLIEIONHOM JlyHbl, HO o

SR T : 13-38 HY3KOW MOBEPXHOCTHO APKOCTM
v e y TYMaHHOCTB HE BUAHA HEBOOPYXKEHHbIM <
rna3om: Bo Bcell kpace oHa ApeagTaet

< TonbKo Ha poTorpadusx. - :




150 MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

Ele ogHa orpomHas, Ho Tycknas
O CO3BE3AUN TYMaHHOCTb B Jlebepie — Byanb. 310
3BE3N105,5" 79 OCTaTOK CBEPXHOBOW, BCMbIXHYBLLEN
57 000 net Ha3ag.

B lebepe Ha poHe MneuHoro MyTun
BPEMA Moyt Kpyrmbiii roa BblJenAeTcA TeMHas nbinesas TyMaH-
BiAMMOCTH (Haunydiee: uionb — aBrycr) HOCTb, 13-3a KoTopoWu MyTb KaxeTcA
NPAMOE 0T 194 05" o 214 58" pa3feneHHbIM Ha [iBa pyKaBa.
BOCXOMAEHVE B co3Be3anmn HaxoguTca ApKoe pacce-
CKNOHEHUE 0T +27°30’ 5o +60° 55 AHHOe ckonneHne M 39, koTopoe nHorga
MOXKHO Pa3/INUNTb HEBOOPYKEHHbBIM
rNMa3oMm Kak He6obLIOEe TyMaHHOE NATHO.

EcTb B Jlebene 1 uHTEpecHble nepe-
MEHHble 3Be3bl, Hanpumep x Jlebe-
aa — 3Be3aa Tuna Mupebl Knta. Kak
1 Mupa, B MakcuMyme 611ecka oHa
6blBAET XOPOLLO BULHA HEBOOPYKEH-
HbIM rna3om, n3pefka goctumrasa 3™.

TowAab 804 kB. rpapyca

JIATHHCKOE HASBAHME  KCTN\ I (6T0))

TymaHHOCTb Byanb B ynbTpadronetosbix yyax

PacceaHHoe ckonneHvne M 39

. v - 5 o ¥ : # o P : *

" " TymaHHoCTb BefibMuHa Mema (NGC:-6960)*_— { : o . er iy R e
OCTaTOK CBEPXHOBOIA, YaCTb TyMaHHOCTY By&nb ; g and : i ) .



JIETHVE CO3BE3WA 151

OBDbEKTDI

3BE3IHAA PACCTOAHME,
BE/IMYUHA, m

aCyg (Qeneb) | benblii cBepxTUraHT 20441 25,9¢ 1,25 1500
+45°16'49"

HA3BAHUE DETATU KOOPAVHATbI

KpacHblii ruraHt [Jlonronepuognye- | 1950%33,9220° | 4-12,
CKaA nepemeHHaa | +32°54'50,610” | nepuop —
(Mupnaa) 408 oy,

NGC 6960, OcTaTok cBepxHoBOil | [lpyrue Ha3Ba- 20 45" 38,0¢
6979, 6992, HUA — Pbibauba | +30°42'30"
6995 (Byanb) Cetb, Metna
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

Opén

370 ApeBHee co3Be3fmne HasBanm Op-
nom eue wymepsbl 3a 3000 neT 4O H. 3.

Opén pacnonoseH B obnactu Hebec-
HOro 3KBaTOpa 1 Nyulle BCero BuaeH
neTHUMK Houyamu. OH nerko y3HaBaem
no Tpem 3Be3jaM, BbICTPOMBLUNMCA
B OAHY NINHWIO, — APKOMY AnbTanpy
(o Opna) B cepeante ny u 3 Opna
(NpUMepHO 3-11 BEAINUYMHBI) NO HoKaMm.

AnbTamp — ofHo 13 20 ApyanLLmx
CBeTUN Heba, a TakXKe ofHa 13 6nu-
PKaMWKMX K HaM 3Be3f. OTa TUNUYHasA
6enasn 3Be3fa rmaBHOW NocnefoBa-
TenibHOCTU cBeTUT B 11 pas Apue, uem
ConHue. AnbTanp — OfHa 13 BEPLUMH
neTHe-OCEHHero TpeyronbHUKa BMecTe
c Beroii n leHe6om.

B co3e3gnn Opén ectb ApKasn
nepemeHHas 3Be3fa, NpuHagnexallas
K Knaccy uedeng, — n Opna. OHa pac-
NoMoXeHa K lory oT AnbTarpa, XopoLlo
BWAHA HEBOOPYKEHHbIM F11a30M
1 NOAXOAUT ASIA OTPabOTKMN HaBbIKOB
HabntopaTena nepemeHHbIX 3Be3f.

NGC 6814 — ranakTuka C akTVBHbIM AL POM
B co3Be3guu Opén

T

CosBe3pvie Opén 13 «3Be3HOro atnaca»
Anekcangpa [xenmcoHa

O CO3BE3AUN

TI0WWAAD 652 KB. rpapyca

BPEMA unyyiuee:
BiAUMOCTHA WIOHb — aBrycT
NPAMOE ot 1835" no 20" 32"
BOCXOMEHVE

CKNOHEHUE o1 —12°02' go +18°30°

JIATUHCKOE HASBAHME — LY (1T{EX(.Y: )]

NGC 6709 — pacceaHHOe cKonneHne
B co3Be3ammn Opén




JIETHVE CO3BE3WA

= o (Anbramp)g
JenbouH | peni o e

OBDbEKTDI

3BE3AHAA PACCTOAHME,
BE/IMYUHA, m (B.T.

aAqgl benas 3Be3pa mas- 194 50" 47¢ 0,77 17
(Anbtaup) HOil nocnenoBaTeNb- +08°52'06"
HOCTI

HA3BAHUE ™n DETATU KOOPAVHATbI

155




156 MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

Crpena

HebonbLioe, HO fpeBHee co3Be3amne
B BMAE CTPESIKK, KOTopoe obpasyioT
3Be3/bl 3—4-11 BennuuHbl. [log nmeHem oAb 80 kB. rpapycoB
Crpena 370 co3Be3aue 3Hanm 1 rpeku, BPEMS
1 pumAsAHe, n xutenu [lpesHero Bocto- | BIANMOCTH ?:;:n;ﬁ:e Wionb)
Ka. bnarogapsa xapakTepHOMY PUCYHKY

0 CO3BE3AUU

3BE3AN05,5" 8

MPAMOE 07 18*52" 0 20" 15"

co3Be3Aue JIerko OTbICKUMBAETCA Ha BOCKOXIEHVE
Hebe Ha nonnyTy mexay Anbbrupeo
1 AnbTanpom.

CKNOHEHME o1 +15°45' go +21°15

CyliecTByeT HeCcKonbko Mndos 06 JIATUHCKOE HASBAHME  R%ie (3]
3TOM co3Be3guun. Bce oHM nbiTatoTcA
06DBACHUTDb, KTO 1 B KOFO NyCTWA 3Ty
ctpeny: lepkynec, ANOAAOH UK Ha-
xopAawmnca nobnmsoctn Crpened...
Ho Mndbl BTOPMYHbI 1 NpU3BaHbl
06DBACHUTD YXKe UMetoLeecs Ha3Ba-
Hue.
CaMblli MHTepeCHbI 06bEKT B CO-
3se3aun CTpena — wapoBoe cKonne-
Hve M 71. lonroe Bpems aCTPOHOMbI
Cropunu, K KAKOMy TUMy ero OTHeCTH.
Ero cunTtanu nnoTHbIM pacceAHHbIM
CKOTNEHNEM, HO cendac OTHOCAT . NGC 6886 — nnaHeTapHas TYMaHHOCTb
K LLApOBbIM CKOMIeHNAM co cnaboi 8 coage3gum Crpena
KOHLeHTpaumen 3se34.




JIETHVE CO3BE3WA

OBBEKTbI

3BE3JHAA PACCTOAHUE,
BE/IMYUHA, m

LllapoBoe ckonnenue | 19*53"46,11° 13000
+18°46'42,3"

HA3BAHUE KOOPAMHATBI

Ncnuka pr————————

Opén



158 MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

Jincnuka 0 CO3BE3UU

Hosoe co3se3aue, KoTopoe BBEAEHO 3BE3L05,5" 2
AlHom [eBennem, nepBOHayanbHO NMe-
HoBanocb Jincmuka c Nycém. OgHako
NoTOM Ha3BaHue cTano 6onee nako- BPEMA JeTo, oceHb
HUYHbIM., BUANUMOCTI (HaunyuLee: agryct)

Jlncnuka — poBosnbHO 6onbLoe, HO NPAMOE o7 18" 52" 10 21" 25"
6eaHOe APKMMM 3BE34aMM CO3Be3ANeE: BOCXOXAEHUE
BCe ero 3Be3/bl cnabee 4-i BeNNUMHDI. CKNOHEHVE o1 +19° 10’0 +29°
OpHako B HEM UMeIoTCA OYeHb UHTe-
pecHble 06BbEKTDI.

NNowAab 268 KB. rpajycoB

JIATUHCKOE HASBAHME  RYT1 I\ EXT XAV}

OanH 13 HUX — actepusm Bewanka,
KOTOPbIN Nerko yBuaeTb faxe B 6u-
HOKJIb. lecATb 3Be3[, 5—7-11 BeNUUNHbI
BbICTPOUNNCH B YAUBUTENbHO 3 deKT-
HYI0 11 3aMoMMHatoLWyoCa Gurypy,
MOXOXYI0 Ha NNEUYNKM AN1A OfEXAbl.

ACTPOHOMbI JONTOe BpeMs cUMTanu
Belwanky pacceAaHHbIM CKOMIEHNEM, HO
celvac CKNOHHbI iyMaTb, 4TO 3TO CJTy-
YaiiHaA rpynna 3Be3f, KoTopble BUAHbI
pAAOM APYT C APYrOM.

[pyroi nHTepecHbI 06bEKT — nna-
HeTapHaA TyMaHHOCTb MaHTenb (M 27),
KOTOPYIO IErKO HaTLK faxe B OUHOKIb,
a B HEOOJbLLIOW Tesleckon BMUaHa ee
«[1BONHasA» popma.




JIETHVE CO3BE3WA

Actepusm Bewarnka (Cr 399)

OBDbEKTDI

3BE3[HAA PACCTOAHMUE,
HA3BAHUE KOOPAMHATBI BETMYUHA, m

(r399 (Bewarnka) Actepuam unm pac- | 19"25" 04,0
ceAHHoe ckonneHne | +20°11°00”

159




HenbduH

Kak n Ctpena, 3To fpeBHee co3Be3-
[Ve COCTOUT 13 HeAPKUX 3Be3f, HO
6narogapa apdpekTHOM Ppopme nerko
HaxoAuTcA 1 3anomnHaetcs. Hebosnb-
IOV POMO C XBOCTVKOM HanoMmnHaeT
pbI6KY nnun genbouHa.

B co3Be3amm ecTb HECKOSBKO NHTe-
|PECHBIX 0OBEKTOB, HO YBUAETH UX MOX-
HO TOJIbKO B KPYTHble Ntobutenbckme
WNHCTPYMEHTbI. DTO NnaHeTapHas TyMaH-
HocTb NGC 6891, WwapoBble ckonneHus
NGC 6934 n NGC 7006. NocnegHee —

CosBesguie [enbduH
13 Habopa KapT «3epKano YpaHum»

OBbEKTbI

HA3BAHUE ™

KOOPAUHATBI

n
NGC6891 [InaHetapHas 20" 15" 08,9
TYMaHHOCTb +12°42'17"

3BE3HAA PACCTOAHUE,
BENTUYNHA, m @B.T.

-

NGC7006 LllapoBoe ckonnenue | 21401"29,5¢
+16°11'17"



O[HO 13 CaMblIX fiafleKNX LIAPOBbIX
cKonneHun Hawen ManakTnkn.
Co3se3sgue [lenbduH 3a nocnen-
HWe nosiBeKa ABaxkAbl NpuBeKano
BHVMaHWe BCMbllWKaMM HOBbIX 3Be37,
BUAVMbIX HEBOOPYEHHbIM r1a30M.
B 1967 r. HoBaa HR JenbduHa pasrope-
nacb po 6necka 3,7™. Hoas lenbdurHa
2013, BcnbixHyBLwanA 14 asrycta 2013 .,
6blna HeMHoro crabee 1 gocTurna
6necka 4,3™.

Manbin KoHb

JIETHVE CO3BE3WA

0 CO3BE3AUU

3BE3A /05,5
MNOLAAb

BPEMA
BAAUMOCTU

NPAMOE
BOCXOMIEHUE

CKJIOHEHWE
NATUHCKOE HA3BAHUE

.

n

189 KB. rpagycoB

Haunyuwee: neto

o1 20" 08" 5o 21¢ 03"

ot +02° 1o +20°30”

Delphinus (Del)

161
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

LT

HoBoe co3Be3ane, eMHCTBEHHOE
13 COBPeMeHHbIX, KoTopoe flH [eBenni
Ha3Ban B YeCTb peasibHOro NcTopu-
YecKoro nepcoHaka — MosIbCKoro
Kopona 1 nonkosoaua AHa Cobeccko-
ro. [otom Ha3BaHue LTt Cobecckoro
cokpatunoch go LnTa.

PacceaHHoe ckonnexvie Ankas YTka (M 11)

CosBesgue LLnT 13 Habopa KapT
«3epKano YpaHum»

Co3Be3aue pacnonaraeTca B O4HOMN
13 CaMbIX 3aMeTHbIX YacTei MneyHoro
lyTn, KoTopas BbiAeNnAeTcA Ha TEMHOM
Hebe Kak o6nako. Ho sapkunx 3se3g
B LLluTe HeT.

Cambli1 3BECTHBIN 06 EKT CO3BE3-
ana — pacceaHHoe ckonneHne M 11
(dmkana YTKa). D10 nerkas «<MuLLEHb» O1A
No6bIX MHCTPYMeHTOB. M 11 — ofiHO

PacceaHHoe ckonneHne M 26



0 CO3BE3AUM

3BE3NA05,5"

109 KB. rpagycos

NNowALb

BPEMA JNleto

BUAUMOCTH (HaunyuLwee: nionb)
NPAMOE ot 18" 15" no 18+ 52"
BOCXOMEHVE

CKJIOHEHUE

ot —16° 1o —04°

JIATUHCKOE HASBAHME | BYdTT{ly N Y]

OBDbEKTDI

HA3BAHUE ™mn
e
e

M 11 (Avkaa Ytka) | PaccesHHo 18451,1"
CKOMIEHM —06°16"

KOOPAVHATbI

JIETHVE CO3BE3WA

13 CaMbIX NIOTHbIX PAaCCEAHHbIX CKO-
NAEHUN, B HEM HaCUMTbIBAETCA OKONO
3000 3Be37, 11 OHO 6OoNbLLIE HAMOMUHa-
€T LapoBoe.

[pyroe pacceAHHOe CKoMneHne —
M 26 — HamHoro 6onee Tycknoe
1 HEB3payHoe.

UY WnTta — runepruraxT, Kpyn-
HeWwan 13 3BECTHbIX 3Be3[, pagmnyc
KoTopol B 1798 pa3 6onbLue conHey-

HOro.

3BE3[HAA PACCTOAHUE,
BE/IMYUHA, m @.I.
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i3 LLIapoeio.e'._CKoﬁneHme M 80

CKopnunoH

[lpeBHee 30AMaKanbHoe co3Be3ane,
KoTopoe B cpefHen nonoce Poccum
BMAHO YacTUYHO. MoNHOCTbIO OHO Nog-
HUMAETCA NNLLb toXHee 45° C. L.

Durypa co3e3nma 4eNCTBUTENBHO
HarmoMWHaeT CKOPMWOHa, HO Ha WKrpoTe
MocKBbI He BULEH €ro «XBOCT».

CornacHo mundam, CKOPNMOH HaHec
OXOTHUKY OpUOHY CMepTenbHbI
yKyc. born nomectunm oboux Ha
He60, Ho Tenepb OpUMOH BCeraa nps-
yeTca ot CKOpnMoHa: Korga ogHo Co-
3Be3aue noasnAeTca Ha Hebe, Apyroe
3axX0AuT.

Anbda (a) CkopnuoHa — 3Be3ga
1-11 BEAIMYMHDI KPACHbIV CBEPXTUraHT
AHTapec (rpeu. «conepHuk Mapcay).

Beta (B) CkopnnoHa — ApKas 1 Kpa-
cuBas ABOINHaA, pasfimuymma B MHCTPY-
MEHTbI C anepTypon oT 50 mm.

B co3Be3nmu BMAHbI paccesiHHble
ckonneHna M 6, M 7 n NGC 6231, wapo-
Bble — M 4 1 M 80. OgHako B cpegHen
nonoce Poccun ycnosusa ans nx Habnio-
[eHuna KpaliHe HebnaronpuATHble, a M 7
1 NGC 6231 Ha wrpoTte MOCKBbI BOBCE
He BOCXOAAT.

i
]
|
!
]
|

i

|

!

|

|

}

|

]

}

e !
i

et 2 )

CosBespave CKOPMNMOH U3 «3Be3AHOTrO atnaca»
AnekcaHgpa [IxxeiMcoHa

LLlaposoe ckonneHve M 4



O CO3BE3JUU

3BE3NA05,5" 62

TI0WAAb 497 kB. rpapycoB

BPEMA BecHa — neto
BUAVMOCTH (Hamnyuwwee: Mail — WioHb)

NPAMOE ot 15" 40" go 174 50"
BOCXOMEHUE

CKNOHEHME o1 —45°30" go —08°

ORI Scorpius (Sco)

Crpeneun

lOxHaA KopoHa

3meeHocel,

JIETHVE CO3BE3WA

165




val Ed i * .
NGC 6357 — TyMaHHOCTb C PacceAHHbIMN CKOMIEHWUAMM, FAe HAXOANTCA PErMOH aKTVBHOTO

3Be3p,006pa3OBava W MHOXXECTBO «HOBOPOXAEHHDbIX» 3B€3[ Knacca OB. Takxe ACTPOHOMbI -

gd & 06HAPYKMAK B HEW MO MeHbLLE Mepe Tpu 3Be3/bl, NPEBOCXOAALLMX MO Macce Hawwe ConHue
B 100 pa3, a B 2012 r. — fBOViHY!0 3Be3ay Pismis 24-18, oiHa ee KOMMNOHEHTa ABNAGTCA
MNCTOYHMKOM MOLLHOTO PEHTTEHOBCKOTO M3NyyeHuns. Kak nokasanu HabniogeHus, * -
CpefHWi BO3pacT 3Be3/} B CKOMIEHNMN COCTaBAET OKOMO 1 MANH neT e ;
A . 4 - Y o y




JIETHVE CO3BE3WA 167

OBDbEKTDI

3BE3AHAA PACCTOAHUE,
HA3BAHUE LETAJIN KOOPZVHATBI BENVYMHA, m

aSco (AHTapec) | KpacHblii cBepxrurat 16 29" 24 4¢ +1,09
—26°25'55"

M6 (babouka) | PacceaHHoe 17440,3" 42
CKomnneHue -32°13%

LllapoBoe ckonneHue 16*17"02,41¢ 1,87 32600
—22°58'33,9"

TyMaHHOCTVI B co3Be3guun CKOpI‘II/IOH

. babouka (NGC 6302) ! Kowaubs flana "
Y (NGC 6334)

& "‘:. RCW 120, cogepsut. * *
3apofblLl FUraHTCKOMN
3Be3/bl, KOTOPas B TeYEHMe «
e 6RVKANLLMX HECKONIbKIX
E COTeH TbiGAY NeT, cCkopee
BCEro, NPEBPATUTCA B OAHY
N3'CamMblX OOMbLUVIX U APKUX *
3Be3q Bo.MneuHom lMyTtn .

-
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MYTEBOAWTENb MO 3BE3JHOMY HEBY

Crpeneun

3opanakanbHoe co3Besane, B KOTO-
POM B HacTosLLee BpeMa HaxoanTcA
TOUKa 3MMHero conHuecToaHua. Lienn-
KOM BULHO TONIbKO B I0XKHbIX pafioHax
Poccnn.

MN306parkaeTca TpagMuUMoHHO
B Bue KeHTaBpa. CornacHo Mudam,
3T0 KeHTaBp KpoTtoc — n3obpeTatens
cTpenbbbl 13 nyKa.

Co3Be3fue fOBOJIbHO APKOE, B HEM
ecTb 3Be3Abl 2-3-11 BennuuHbl. OHn
06pa3yloT XxapaKTePHbIii 3aNoMMHa-
IoWmMnca actepmsam — YanHuk.

Yepes co3Be3ane NpoxoamT camas
ApKaa yactb MneyHoro MNyTtn. B sTom
HanpaBEeHUN IEXNT LLeHTP Haweli a-
NaKkTVKK, MO NPUYMNHE Yero co3sesane
ype3BblyaiHO 6oraTo pacceaHHbIMM
1 LIApOBbIMY CKOMAEHUAMU, TYMaHHO-
CTAMM, MePEeMEHHbIMI 3Be3AaMU.

Camas apkaa TymaHHOCTb B CTpenb-
ue — JlaryHa (M 8), KoTopyto MOXHO

*" TymaHHoCTb j’_iaryHa (M8)

Cosse3spue Crpenel n3 Habopa KapT
«3epkano YpaHum»

pasnnunTb HEBOOPY>KEHHbIM FN1a30M.
Ee, Kak n TymaHHocTb OproHa, nerko
HabnogaTh C CamMmbIMU NMPOCTbIMMW WH-
cTpymeHTamu. K coxxaneHuto, Bce cKa-
3aHHOE OTHOCUTCA K HOXKHbIM palioHam
Poccunn. Ha wnpote Mockebl TymaH-
HOCTb MOAHVMAETCA He 6onee Yem Ha
10°, uTo 3aTpPyAHAET HabNIOAEHNS.

HemHoro Bbllle NogHMMaloTCA ABe
Apyrue ApKue (XoTa 1 He HacTOMbKO)
TymaHHoCT — Omera (M 17) n Tpéx-
nonbHas (M 20).




TymarHocTbOmera (M. 17

OpHoO M3 cambIx 6AIN3KUX K Ham
N APKKX LAPOBbIX CKonieHnn — M 22,
KOTOpOEe Pasnn4mMMo HEBOOPYKEHHbIM
rnasom B BuAe TymaHHou 38e3bl. OHO
HM3KO CTOUT B Hebe cpefHel Monochl
Poccuu, ana ero HabnogeHna nyJie
exaTb Ha KaBKas.

15 aBrycta 1977 r. 3 HanpasneHua
Ha co3Be3aue Ctpenew, 6bin NPUHAT
3HameHuTbIN curHan «Wowl», npounc-
XOXAEHNe KOTOPOro OCTaeTCA Herno-
HATHbIM O CMX MOP U B KauecTse OAHOMN
13 BEPCUI pacCMaTPUBAETCA CUrHaN
BHE3eMHOro pasyma.

EcTb B cO3BE3AUN N MOLLHbIE ecTe-
CTBEHHble PaANONCTOYHWNKN, OANH 13
KOTOPbIX — CBEPXMaCC/BHaA YepHas
Ablpa B LieHTpe Hawen ManakTnku.

LLlapoBoe ckonneHne M 22

JIETHVE CO3BE3MA

TpéxponbHas TyMaH‘HOCTb (M 20)
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O CO3BE3aAUN

3BE304 105,5™

NNowAAb

BPEMA
BUAUMOCTI

NPAMOE
BOCXOXXAEHUE

CKNIOHEHUE
NATUHCKOE HA3BAHUE

Kosepor

Teneckon
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3BE3AHAA PACCTOAHUE,

HA3BAHVE KOOPAUHATBI BEMYUHA, m air.




MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

Kosepor

M3BecTHoe C ApeBHOCTY 3041-
aKkanbHoe co3Be3aune, KOTopoe Ha
CTapUHHbIX 3Be3AHbIX KapTax 130-
6parkanocb YyaOBULLEM C FONIOBO
1 nepegHMMM HOramu Ko3bl U pbi-
6bVIM XBOCTOM, XOTA, N0 Hanbonee
pacnpocTpaHeHHOMY MUy, 3TO —
Ko3a Amandes, BCKOPMUBLLAA CBOUM
MOJIOKOM 3eBca.

®urypa co3se3gus, obpasoBaHHanA
3Be3aamu 3—4-11 BeIMYNHbI, HANOMWHa-
€T KOMY-TO MJIbIBYLLYIO JIOAKY, KOMY-
TO — IMraHTCKY0 HapMCOBaHHYO Ha
Hebe ynbibKy.

CosBe3pue Kosepor 13 Habopa KapT
«3epkano YpaHum»

Anbda (a) Kosepora — onTnyeckan
[BOVIHas 3Be3/ja, UHTepecHan anA
HabniofeHWs ¢ HeboNbLUMMU yBENNYe-

OBDbEKTbI

HA3BAHUE

[lBoiHanA 3Be3aa a Kosepora

BETAIN

aCap Mentblit cBepxruranT | OnTuyeckasn 20*18"03,30°
W KENTblid TUraHT NIBOIiHaA 3Be3/1a 12°32'41,0"

3BE3[HAA
BE/IMYUHA, m

3,57n4,24 | 1091690

KOOPAUHATbI ERCTOIRE,




Llaposoe ckonnexnne M 30

HuAMM (7-10 KpaT), XOTA 30PKMIA rna3
MOXeT PasnnunTb ee 1 6e3 oNTUKMN.
Our3nyeckmn 3Tn e 3Be3/bl He CBA3a-
Hbl, OA4Ha 13 HMX bonee YeMm B LWeCTb
pa3 6nuxe K Ham, Yem Apyras.

B co3Be3fmm pacnonoXeHo Wwaposoe
ckonneHne M 30. 3To He OYeHb Nerkum
06beKT Ana cpenHel nonocsl Poccmu,
TakK Kak 113-3a 60/1bLLIOr0 XKHOMO CKJ10-
HEHWA OH CTOUT HM3KO Hag rOPU3OHTOM.

Boponen

lOxHas Pbiba

0 CO3BE3AUU

3BE3N /05,5
MNOLAAb
BPEM# BUIMMOCTH

NPAMOE
BOCXOMIEHUE

CKJIOHEHWE
NIATUHCKOE HA3BAHUE

31

414 kB. rpagiycoB

Haunyuwee: neto

o1 20° 00" go 21+ 52"

ot —28° no —09°

Capricornus (Cap)

Crpeney
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MYTEBOAUTEJIb MO 3BE3JHOMY HEBY

Awepnua

HoBoe co3Be3ane, ogHO U3 BBeAEH-
Hbix AHOM leBennem. Hanbonee sapkune
13 ero 3Be3f, — NpUMepHO 4-1 Benu-
YMHbI. PacnonoXmus 310 co3sesgue Ha
yyacTke Heba, OKpY>KEHHOM CO BCeX
cTopoH Kaccrmoneen, Ledeem, Jlebe-
newm, MNeracom n AHgpomegown, lesenni
06BbACHNN ero Ha3BaHMe TeMm, UTO «3Aecb
TaK TeCHO, YTO Huyero 6osnee KPyrnHoro
ctofla MOMEeCTUTbCA HE MOXKEeT».

PacceanHoe ckonneHne NGC 7243

O CO3BE3AUN

3BE3[1 1055 23

NIOWALb

201 kB. rpapyc

BPEMA
BUAUMOCTH

Moyt Kpyrmblii rog (HaunyuLwee:
aBryCT — CeHTAOPD)

NPAMOE
BOCXOMEHUE

o1 21452" no 22 52"

CKMOHEHME o1 +34°30" 1o +56° 15’

JIATUHCKOE HASBAHUE A FTe= v N(¥19)




WNHTepecHo, uto lesenuii n3obpasun
B CBOEM aT/ace BMoJHe onpefeneH-
HbI BUZ, ALLepULbl MO Ha3BaHNEM
Stellio, kOTOpOE NMmeeT «acTPoOHOMU-
YyeCcKui» OTTEHOK (Ha naTtbiHK stella —
«3Be3aa»).

B pucyHke cnabbix 3se3g Awepubl
MOXHO Pa3rnAAeTb BbITAHYTYIO 31r3a-

AHppomepna

OBBEKTbI

HA3BAHUE KOOPAVHATbI

JIETHVE CO3BE3WA

roo6pasHyto LLenoyKy CBeTU, COBHO
BbIPVCOBbIBaOLLYIO 13rbbl Tena npe-
CMbIKaloLLerocsl.

B Hebonbwune nobutenbckne
TeNecKonbl B 3TOM CO3BE3AUN MOXHO
HabnogaTh pacceaHHoe CKomnneHne
NGC 7243. OHO pacnosioxeHo B65M3N
a Awepwnupbl.

ALLEPVILIA

3BE3AHAA PACCTOAHUE,
BEUYUHA, m

NGC7243 PacceaHHoe 22415" 08,6 2800
CKoMmeHme +49°53'51"
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3Be3aHoe
He60 B pa3sHble 4

BpeMeHa roga




OceHHee Hebo

[naBHbIN OPUEHTUP Ha OCEHHEM
Hebe — co3se3pgue MNerac, KoTopoe
HaXOAWTCA B IOXKHOW YacTy, NPUMEPHO
Ha MOMMyTN OT rOPU30HTa [0 3eHUTa.
Tpw ero 3Be3apl BMecTe ¢ a AHgpomebl
obpasytoT actepusm bonbLuoi KBagpaTt
Meraca. CneBa K HeMy NpuMbIKaeT
Lienoyka 3se3g AHApoMe[bl, eLle feee
pacnonoxwunca MNepcen. NMog AHapome-
fon — co3se3gua TpeyronbHuK 1 OBeH,
elie HuKe — Pbibbl 1 Kn.

B 3eHuTe ctout Kaccmones. bonbluan
MegnBeguua — Ha ceBepe, BONM3N HUXK-
Hel KynbMyHaLMK.

B 3anagHoi yactn Heba pacnono-
KUANCb NeTHWe co3seaua — Jlnpa,
Nebepnp, Opén, lfepkynec. Ha BocToke
BbICOKO CTOUT BO3HWuMIA, B3ownv bnns-
Heupl 1 Tenew, nossnaeTca OproH.

15 okTA6PA, NpumMepHO 22:00

(@]
Pbicb

N3HeLbl

Bo3Huumnin

/
OpuioH
TpeyronbHuK l
m
SpupaH
Kut

OB

!



Manbin Jles

[oHuwme lMcbi ™

Bononac c3
bonblas Measeanua

Kupad

L Manas MW

CeBepHas
KopoHa AN

Leden lepkynec

Kaccmoneﬂ
H/‘ . 2 }'Impa
3
J'Ie6e;|b
Awepnua . -
J'IMCMLlKa

. 0 AHfipomeppbi = Crpena —=

AHppomena

.

____._-—-'-'-.
3 Opén
BonbLion 7
MR )Jenbd)vﬁ;\ i
MNeraca
Pbi6bI
YManbu?l KoHb
Boponen
/ 103

Kozepor

Ckynbntop
lOxHas Pbiba



31MHee Hebo

B 10>kHO YacTy 3uMHero Heba Bbl-
zensetca «baHT» co3se3ana OpunoH. OH
CIY>KUT OPUEHTUPOM ANA MOMNCKa APYTrnX
3UMHUX CO3BE34UN. [POJOMIKNB BNPABO
npAMyo NNHMIO 13 Tpex 3Be3a — lNosAc
OpuoHa, — Mbl Hanaem AapKun Anbae-
6apaH B TenbLe, a BNeBo 1 BHU3 — Cu-
puyc B bonbLuom MNce. B 3eHuTe ctomT
Bo3Huuuin c apkon Kanennon, HeMHOro
HKe — bnursHeubl, noa HUMKM — Manbiin
MNéc.

B ceBepHoO yactv Heba, BONM3M ropu-
30HTa — [lpakoH, yacTb [epKyneca 1 Bo-
nonaca, Jinpa v Jlebenp. Bce eLe BbICOKO
ctoaT Kaccuones, Liedein n Mepcei.

Ha 3anage onycKaloTca K ropu3oHTY
oceHHue 3Be3abl — lNerac, AHapomepa,
OseH, TpeyronbHuK, Pbibbl, Knt. Ha Boc-
TOKe — BeceHHue co3Be3aus Jles u Pak.
BbICOKO B CEBEPO-BOCTOYHOW YacTu
Heba — Koslu bonbluoin Measeauupi.

15 aHBaps, npumepHo 22:00

el

cB
Bononac
[oHunme lMcbl \
Bonocbl BepoHukmu
Nes Manbin
Jles X
)
CeKcTaHTt Pak
Mapa M‘e.anbuh
Méc
MpouvoH
EanHopor
10]3} Kopma

"
*~_ bonbuoi
e

&<



lepkynec Jlvpa

a

Manas e
Megaseguua \’\u:'\':}
bonbLan
Mepgeguua Kaccronesn

AHpgpomena

Kupad _f*l :
/\P% ‘ '
[Mepcen

Bo3Huumnin
SR
BruzHeup TpeyronbHuUK Pui6b
OBeH
-

Teneu

betenbrense| AnbpebapaH
Tpeyronb;

[ OX]
«baHT» OproHa

3asu



BeceHHee HebO

Ha BeceHHeM Hebe BblaenaTca Tpy
APKME 3Be3/bl B FOXKHOW €r0 YacTn —
Peryn, Cnuka n ApkTyp — B cO3Be3auMAX
e, [leBa 1 Bononac. Vx ¢urypbl nerko
HaWTK, OCTasIbHbIE K& BECEHHE CO3BE3-
s (Pak, Bonocbl BepoHuku, CekcTaHT,
Yawwa) npraeTca nckatb, TIWaTebHO CBe-
PAACh C KAPTON 1 JOXAABLUNCH MONTHOMN
TeMHOTBI (B 22:00 He6O elle JOCTAaTOUHO
CBeT/Ioe).

B6nu3u 3eHnTa ctout Kosw bonbLuoi
MepnBeauLbl, Hafi CEBEPHbBIM FOPU30H-
ToM — Kaccronen u Lledeit. Ha 3anage
3axogAat OpuoH u Tenel, CKNOHAOTCA
BHW3 Bo3Hmuum, bnnsHewpl n Manbin
lNéc. Ha BocToke nogHumatotca lepkynec
1 3MeeHoceLl, Ha CeBEPO-BOCTOKE —
JNpa n Nebepp.

15 anpens, npumepHo 22:00

Jlebeapb

JIncnuka

t:cmpa
lepkynec ‘ /

CeBepHasn

@pOHa

ApKTYp
Bononac
Bechbl
LeBa
0B Cnuka

/



Kaccrnomesn

.. ﬂmepw% \% \

ﬂpaKOH Qued)em
Knpadp
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bonbLan
MegBeguua

A

[oHuue [Mcbl

N

Manbin Jle

Bonocbl BepoHukn

Nes - PeryJ:l
CeKcTaHT

TpeyronbHuK

Mepcen

Bg3HV|qvu7|

Manbin MNéc ¢

.

a

'J'eneu

EanHopor
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JleTHee HebO

B 10’kHOI YacTh Heba BblaenAeTca Tak
Ha3blBaeMblii IETHe-OCEHHNI TPEYronb-
HVK Bera — [leHe6 — Anbtanp, 06paso-
BaHHbIV APYaNLLMM 3BE3JaMM CO3BE3-
ann Nnpa, Nebenp n Opén. Bera n [leHeb
CTOAT NOYTU B 3eHUTe, ANbTamp — Ha
NONNYTY OT FOPV30HTa K 3€HUTY.

bonblwaa Measeauna cmecTunacb
K ceBepo-3anagy. Haa ceBepHbIM ropu-
30HTOM pacnonaraeTca Kanenna.

Pagom c Jnpoi BbICOKO CTOMT CO3BE3-
ave [epkynec, nog HUM — 3meeHocel|
1 3mes. B6113u 10XKHOrO ropri3oHTa pac-
NONOXKUNNCh 30ANaKasbHble co3Be3aua
Kosepor, Crpeney n CkopnuoH. Ckno-
HAKOTCA K 3anagy Bononac n CesepHas
KopoHa, Ha BocToke nogHuMatotca lMNerac
1 AHgpomeaa, pagom ¢ Humm — lNMepcen
n Kaccuones.

15 wions, 00:00
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MNepcen
TpeyronbHuK
OseH / AHppomesa
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AcTtepusm — 3ameTHasA 1 yem-
nm6o npumevaTenbHadA rpynna
3Be3[], BUAMMan HEBOOPYKEHHbIM
(Hanpumep, KoL) rmasom nnum
B Tenieckon (Bewanka). Actepu3smbl
MOTYT ABNATbCA YaCTblO CO3BE3AUA
WM COCTOATb U3 3BE3[ Pa3HbIX
co3Be3auii (Hanpumep, bonblown
KBapapaT lNeraca, B KOTOPbI BXOANUT
o AHapomegbl).

AcTtepoupbi (Manble nnaHeTbl) —
Tena pa3Mepom NpubnnsnTenbHo
oT 1 o 1000 Km, BpallatoLwmeca Bo-
Kpyr ConHua. OT KapNMKOBbIX NiaHeT
OTINYaAKTCA HenpaBuabHom ¢pop-

MOoWn.

AcTpoHOMMYecKas eguHMLA
(a. e.) — cpepHee paccToAHNe Mexay
ueHTpamu 3emnn n ConHua. 1 a.e. =
=149597 870 £ 2 KMm.

Benblii KAapNUK — ManeHbKas
3Be3/a, pa3Mepom C 3emiio, HO
C 0YeHb 60MbLION Maccom (Kak
CosnHLue) 1 NOTOMY OuYeHb NJIoTHasA
(B MWUANMOH pa3 NoTHee BoAbl).

Bonbwoi B3pbIiB — nepBbii
3nn3o[ B 3BONOLNN Haluen Bce-
NIEHHON, Npoun3oLweaLWwnii OKoo
14 mnpg neT Hasag v MNONOXKMBLUNN
Hayano ee pacwmpeHuio.

FanakTMKa — rvraHTckaa cuctema
113 3B€3[ U ra3omnblieBbIX 06/1aKOB.

Mo ¢popme 6bIBAOT CAMPANbHBIMK,
SNAVNTUYECKUMY 1 HEMPaBUIIbHBIMU.

Fopu3oHTanbHasA cucTema
He6ecHbIX KoopanHaT — cohe-
pryeckas cuctemMa KOOpAVHaT,

B KOTOPOW OCHOBHbIE TOUYKN — 3EHUT
1 HaaWp, OCHOBHAA MIOCKOCTb —
M0CKOCTb MaTEMaTUYECKOro ropu-
30HTa, @ OCHOBHbIE KOOPAUHATbI —
BbICOTa U a3UMYT.

I'panral.unouHaﬂ nuH3sa — nboe
MacCUBHOe Teno (MnaHeTa, 3Be34a,
ranakTuKa, CKOMNIeHne ranakTuk), uc-
Kpusnawuwee CBOMM rpaBUTalMOHHbIM
nosiem nsnyveHue gpyrmx 06bEKTOB.

3Be3pga — HebecHoe Teno, CBeTU-
MOCTb KOTOPOro nogaepxKnBaeTca
npoTeKaLWnMn B €ro Hegpax Tepmo-
AQEPHbIMN peakumamn. Mo cBeTMmoCTM
pPa3fnenArTCcA Ha KapnKos, 3Be3bl
rMaBHOW NOCNeaoBaTeNIbHOCTA (OCHOB-
Has Macca 3Be3[), T’MraHToB 1 cBepx-
FMraHToB.

3Be3gHanA BeNIMUMHA — eAVHuLa
n3mepeHuns bnecka HebecHoro Tena.
K ¢pm3nyeckmm pasmepam 3pes-
bl OTHOLWIEHMUA He nmeeT. HeBo-
OpPY’>KEHHBIM I1a30M BUAHbI 3B€3/bl
no 6-11 BennuynHbl (o603HavatoTca 6™),
B Tefieckon — 3Be3abl 7™, 8™ u . 4.
[na oco6o ApKux 06bEeKTOB BBEEHa
oTpuuaTesibHaA 3Be3HaA BENNYMHA.
Tak, 6neck ConHua coctaBnaeT —26™.



3Be3HOe cKomJieHne — TecHas
rpynna 3sesg, MmetoLmx obliee npo-
ncxoxaeHvie. OCHOBHble TUMbI: pac-
ceAHHoe (HenpaBunbHON GopPMbI)
W WapoBoe.

KaTtanor Meccbe (0603HaueHuA
M 31, M45unT. A.) — CNUCOK 13
110 acTpOHOMUYECKNX OOBEKTOB,
COCTaBNEHHbIN GpaHLy3CKUM ac-
TpoHomom Lapnem Meccbe
1 BNepBble U3JaHHbIN B 1774 T.
Meccbe Bknoyan B Hero 06beKThbl,
KOTOpble MOXKHO 6bINo crnyTaTb
C KomeTamMu. bonbLWNHCTBO 06BbEK-
TOB KaTanora — A0CTaTO4YHO
APKUE TYMAHHOCTK, FafakTuKK
N CKOMMEHUA, UHTEPECHble ansa
NIOOUTENBbCKNX HabMOaeHWIA.

KapnukoBasa nnaHeta — TBeppoe
HebecHoe Teno chepuyeckon Gopmbl,
MacCbl KOTOPOro HEAOCTATOUYHO, UTOObI
OUMNCTUTb OKPECTHOCTU CBOEIN OPOUTHI
OT APYrUX O6BEKTOB.

KBasapbl — 06beKTbl Upe3BblualiHO
BbICOKOW CBETUMOCTU, HaXOAALLMeCA
B OTAaNEHHbIX ranakTuKax, Ha pac-
CTOAHUW MUNNNAPAOB CBETOBbIX
neT. ABNATCA CaMbIiM/ faNeKnMm
obbekTamu BceneHHoM, AOCTYMHBbIMA
nA HabnwoaeHn.

KomeTta — manoe teno ConHeuyHom
CUCTEMbI, COCTOALLEE 130 Niba U NblK,
y KOTOporo obbl4HO obpa3yeTca AnnH-
HbI ra30BbI XBOCT, KOF4a OHO Npu-
6nmxaetca K ConHuy.

KopunuHeBbIl KapanK —
NPOMEXYTOUHbIN TN TEN MEXAY
3Be301 1 nnaHeTon. HegoctatouyHo
MaCCUBEH N5 [ONITOBPEMEHHOTO
nogfepXaHua TepmoagepHbix
peakuumm.

C/NNIOBAPb TEPMWHOB 187

METEOPVIT — TBepAOEe TeNO KOCMU-
YeCKOro NponcxoxaeHua, ynasLliee Ha
NOBEPXHOCTb 3emnu 13 Kocmoca.

MneuHbin MyTb — TymaHHanA
nosoca, onoscbiBatoLasa Hebo,
obpa3oBaHHaA CBETOM 3Be3[] Hallel
lanakTuKky, a TakxKe — Ha3BaHue
Haluel fanakTnku.

HeliTpoHHas 3Be3ga —
KOCMUYeCKoe Tesno 3Be3HON
Maccbl, B OCHOBHOM coOCToOsILLEe
13 HenTpoHoB. OTnnyaeTca
Yype3BblYaHO BbICOKOW MIIOTHOCTbIO,
611M3KOM K MNOTHOCTU aTOMHOTO Agpa
(B 10 pa3 Bbiwe NAOTHOCTU BOAbI).
Mpwn orpomHoO Macce nmeeT pagunyc
nopagka 20 km. CornacHo cyluye-
CTBYIOLMM TEOPUAM, BO3HUKAET NpK
B3pbIBax CBEPXHOBbIX.

HoBasa — 3Be37a, BHe3anHo, 3a
HECKO/bKO YacoB YBENMUMBaoLLas
CBOW 6M1eCK B ThICAYMN 1 MASTIMOHbI
pas, a MOTOM B TeUEHME HECKOSTbKUX
Hefenb BO3BPALLAOLWANACA K MPeXHeMy
6necky. HassaHue «HoBas» — nepe-
MKUTOK [OTENIECKOMUYECKON 3MOXK,
TaKas 3Be3[]a He POXKAAETCA B MOMEHT
BCMbILLIKYM, @ HA060POT, NpeacTaBnseT
co6ol1 3Be3ay Ha MO3LHUX CTagNAX
3BOMIOLNN.

HoBbli1 06Wwunn Katanor
TYMaHHOCTEl 1 3Be34HbIX
ckonneHui (aHrn. New General
Catalogue of Nebulae and Clusters
of Stars, unun NGC) — Hanbonee
nonynApHbIN B NIOGUTENbCKON
aCTPOHOMMU KaTanor o6beKkToB
fanekoro kocmoca. bbin coctaBneH
B 1880-x rr. [I>koHom JllogBurom
Smunem Openepom. CopepKnt
7840 06bEKTOB — TyMaHHOCTel, ra-
NaKTVK 1 3BE€3[HbIX CKOMIEHNIA.
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CJIOBAPb TEPMUHOB

MepemeHHas 3Be3ga — 3Be3[3,
M3MEHAILLAs CBOW BUAVMbIN bneck
B CMJTy ONTUYECKUX NPUYMH (Korga
ofHa 3Be3/a 3aTMeBaeT ApYyryio) Uin
d13NYECKMX NPOLLECCOB Ha cCamoi
3Be3fe (Nynbcaumm, BCrbILWKN).

MnaHeTa — HebecHoe Teno,
[I0BOJIbHO MAaCCUBHOE /15 TOrO,
yToObI NMPNOGPECTU NOZ AENCTBMEM
cob6cTBEHHON FpaBmTalLmy che-
puyeckyto Gopmy, HO HeLOCTaTOUHO
MaCcCUBHOE /151 TOTO, YTOObI B €ro
HepApax NpoTeKany TepmoagepHble
peakuun.

MnaHeTa-ruraHT — KpynHas
nnaHeTa, COCToALLasA B OCHOBHOM
13 Bogopogaa v renus. B ConHeuHon
cucteme 370 OnuTep, CaTypH, YpaH,
HenTyH.

MnaHeTta 3emHOM rpynnbl —
nnaHeTa, CoCToALas N3 TBEPAbIX
nopog. B ConHeyHon cucteme —
Mepkypuin, BeHepa, 3emns, Mapc.

MnaHeTHasA cucrema — CoBO-
KYMHOCTb MNaHeT, acTepounioB,
KapJSIMKOBbIX NaHeT, KOMET 1 ApYrnX
Tes, BPaLLAIoLLMXCA BOKPYT 3Be3/bl, UK
HENTPOHHO 3BE3[bl, NN KOPUYHEBOTO
Kapnuka. lNnaHetHada cnctema Cont-
ua — ConHeyvHas cuctema.

CBerHOBaﬂ — 3Beé3[a, yBenun-
yMBatoLLaA cBo 6NecK B TeueHve
HECKOJIbKMX CYTOK B MUJIJTUOHDI
N MUnnnapAbl pas, a NOTOM yracaroulas
B TeyeHne HeECKOIbKUX mecaues nnm
NeT. anNI/IHa — MOLLHbIN B3pPbIB, NOYTN
NMONHOCTbIO pa3pyma|ou.w|l7| 3Be3ny.

CBeTOoBOW rog — equHNLA
N3MepPeHsi MEXK3BE3[HbIX PACCTOAHWIA,

NyTb, MPOXOAVMbI CBETOM 3a rOA.
PaBeH 9,46073047 x 10 m.

Co3Be3fume — y4yacToK HebecHoM
chepbl, UMeLWNN yCTaHOBMIEHHbIE
rPaHMLbl N LCTOPUYECKOE Ha3Ba-
Hue.

CnyTHMK — HebecHoe Teno, obpa-
LatoLyeeca BOKPYr Apyroro HebecHoro
Tena.

TymaHHoOCTN — obnaka rasa u nbinu
B MeXK3Be3HOM MPOCTpaHcTBe. BugHbl
6narofapa co6CTBEHHOMY M3NyUYeHMIO,
OTParKEHWIO UMW MOTNOLLIEHNIO CBETA
3Be3[. PaHblUe BHEranaktmyeckmumm
TYMaHHOCTAMU Ha3blBanu fanekune
ranakTuKuy, Hanpumep TYMaHHOCTb
AHppomegabl. Certyac 3TOT TEPMUH
ycTapen.

YepHasna abipa — 0bnactb
B NMPOCTPAHCTBE-BPEMEHN, BO3-
HMKLUIAA B XOA€ CUIIbHOTO CXKaTusA
MaTepuu, B KOTOPOWi FpaBMTaLMoOHHOe
NPUTS>KeHNE TaK BENNKO, YTO HU
BeLLeCTBO, HU CBeT, HU Apyrue
HocuTenu nHGopMaLmmn He MoryT
ee MoKMHYTb.

DKBaTOopManbHas cucTema
Heb6ecHbIX KoopauHaT — chepu-
yecKkas CUCTeMa KoopavHart, rae
OCHOBHaA NNI0CKOCTb — HebecHbIN
3KBATOP, OCHOBHbIE TOUKM — MOJItoca
MVPa, @ KOOPAMHATbl — CKIIOHeHWe
U MPSAMOE BOCXOXKAEHME.

JK3omnnaHeTa — NnaHeTa 3a
npegenamu Hawen ConHeyHom
CUCTEMbI.

IKANNTUKA — JIVHUA TOJNYHOTO
nyTv ConHua Ha ¢poHe 3Be3p.
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