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CocraB u cTpoeHme ranaktuk.
Halla ranaxktika MneyHbin [Ty

[@anakTuKu — rmraHTCKne 3BE30HbIE CUCTEMbI — pa3aeneHbl B MPOCTPAHCTBE
OrPOMHbIMW PacCTOAHUSMN. B cocTaB ranakTuk BXOAAT MUnnuapabl 3B€34 C
NfaHETHLIMM cUcTEMaMn, obnaka Mex3BEe3aHOro rasa, s4po.

[@nakTuka, B KOTOPOW Mbl XXMBEM, Ha3biBaeTcsad MnedHbin [yTb. OHa
OTHOCUTCA K Knaccy cnmparnbHbIX cuctemM. [anaktnky Hacensatot okosno 200
MNpA. 3B€3M, a Takke MHOroYUCHEeHHbIE ra3oBble obnaka. bonbLuasa 4yacTtb
3BE3[ 1 NPaKTU4YECKN BCE MEX3BE3OHOE BELLECTBO COCPEOOTOYEHbI B ANCKE
anameTtpom 6onee 100 Tbic. cBETOBbLIX SIET U TonLmMHOM okosnio 1000
CBETOBbIX NET. B LeHTpe aMcka pacnosiokeHo wapoobpasHoe YnioTHEHME

‘ anameTtpom 30 TbIC. CBETOBbLIX JET. [@nakTndeckasi XmsHb “KUNuT’, B

z OCHOBHOM, B crivparibHbIX BETBAX-pyKaBax. ComMHLE pacnonoXeHo Mexay

' pykaBamun Ctpensbua u lNepces — B pykase OpuoHa. B ueHTpe MrneyHoro

_ [lyTn HaxoouTcsa SApo.




Knaccudukauma ranaktuk no Xaoony

CnparbHble ranakTuku: a) HopmMarbHbIe

MneyHbin
[MyTb

6) c nepemblvKOn

NGC 1365 NGC 6872



Knaccudukauma ranaktmk no Xaoony (npogornxeHue)

ANINNTUYECKNE ranakTUKu

[[anaktnka M31 [[anakTuka M87

5t Hel'lpaBl/IJ'Ibele rafiakKTuku

M82 Manoe MarennaHoso O6nako (MMO)




Camble 6rm3kue K Ham (kpome ConHua) — Anbgoa
LleHTaBpa n [Npokcuma LleHTaBpa — Haxoaatca B 270 Thic. pas
aanble ot 3emnu, Yyem ConHue.

B co3se3gun OpunoHa HaxoguTcs 3Be3aa
OT Hee cBeT uaeT Kk Ham 650 net. 710 3Be3aa XonoaHee
CornHua, T. K. OHa KpacHoro upeTa. Paguyc betenbrense B 900 pas
6onble pagnyca ConHua. [lpyraa s3HameHunTas 3se3ga B OproHe —
Purenb. 310 " Ho meHblue Betenbrense. Purens
nanydaet B 64000 pa3 6onbLie ceeta, Yem ConHue. Purenb —
TpOMHaga ' 3Be3aa (BOKpPYr OCHOBHOW 3Be34bl — rMraHTa BpamaroTc;l
napa 3Be3a-CnyTHUKOB).
CseTt o1 Cupuyca nget oo Hac 9 ner, aor [MonsapHon 3Be3ab1-600
net.Ecnu lNonapHas 3Be3aa NoTyxHET, Mbl y3HaeM 00 3TOM TONbKO
yepe3 600 ner. *
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3BE3THbIE BETHYHHEI

OaHy 13 nepBbIX NOMbITOK NepecynTaTb 3BE3Abl M BBECTU YNCINOBYHO OLIEHKY
NX APKOCTU npeanpuHan Bo |l B. 4O H. 3. ApeBHErpeYyeckni acTpoOHOM
[Mnnapx. CambIM SpKMM CBETUIIaM OH NPUCBOUST 1-10 3BE3OHYIO BEMNYMHY, a
cambiM cnabbiM — 6-10. BnocneacTeum BbIACHUNOCH, YTO HEKOTOPbLIE 3BE3AbI
HaCTONMbKO SAPKWU, YTO B O3HAYEeHHble paMK/N He yKnadbiBatoTcs. nsg Hux, a
Takke OS19 HEKOTOpPbIX MiaHeT, acCTPOHOMaM MPULLINIOCH BBECTU
oTpuuaTenbHble BenuynHbl. Hanpmumep, 3Bé3gHas BennymMHa camoun 9pkon Ha
HeOe 3Be3abl, Cupuyca, paBHa -1,4. BeHepa B Makcumyme briecka gocrturaet
BeENnuMYuHbl -4,5. BennumnHa nonHomn JlyHel paBHa -12,6, a ConHua — no4vtu -27.
Ha Hebe 20 3B€3a apye 1-1 BennunHbl 1 okoso 70 — apye 2-1.

B 06bI4HbIN ODUHOKITb MOXHO pPasnuyunTb 3B€34bl 8- — 9-1n BennyuH. Ha
COBPEMEHHbIX BOMbLLUNX Tereckonax acTpoHOMbI Habo4alT 0ObLEKTHI
BNNoTb Ao 30-1n 3BE3OHON BENUNYMNHDI.
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3BE3[b] pa3NNyaloTCa He TOSMBKO MO CBETMMOCTH, HO U MO LiBETY:
ronyboBaTo-6enoro Ao rycto-KpacHoro. XopoLuo 3aMeTHbI Sp KpacHble
‘3Bé3abl — beternbreinse B OpnoHe n AnsgedapaH B Tenbue.*
LiBeT 3Be3abl onpeaenseTcs TeMHepaTygoM eé€ nosep cgcm. Camble
ropsume 3Bé3abl — ronyoble 1 Genble. TemnepaTtypa NOBEPXHOCTU ronybbixX
CBEPXIUIraHTOB COCTaBMAET AECATKN ThiCAY rpaaycos.
Camble XornopaHbIe 3BE3bl UMEKT TEMHO- KpaCHbII/I LiIBET U C TPYyAOM

noaaarnTcs HabnraeHUSIM.
. AnbaebapaH

betenbrense '



’

Pa3Meprl 3BE3]T

Pasmepbl 3B€34 aCTPOHOMbI ONMpeaesniaioT N0 NX CBETUMOCTU 1 TeMnepaType.
UemM MeHbLLe CBETUMOCTb U TeMnepaTypa 3Be3bl, TEM MEHbLLE €€ pa3Mepbl.
CpaBHeHune CosHua ¢ cambiMy DOSbLUMMK 3BE30aMM NOKA3bIBAET, YTO HaLUe
CBETUIIO0 HAXOOUTCS Y HUXXHEN rPaHuLbl Anana3oHa 3BE34HbIX pa3MepoB. JTO
3acTaBnsieT acCTPOHOMOB OTHECTM €ro K XENTbIM Kaprnukam. Ewwe 6onee
X0siogHble 3BE3[bl — KpACHbIE KapfnKu — 4aCcTo OeCATUKPATHO ycTynaroT
ConHuy B pasmepax. Pasmepbl ke caMblX OFPOMHbIX CBETUIT BOUCTUHY
Bne4vaTnsaoT. Kak npasuno, bonswmmm pagmycamm obnagatoT XonoaHble
MacCCUBHbIE 3BE3[bl — KpaCHble U ronybble cBepxruraHTbl. 3Be3ga
Betenbrense, Hanpumep, “oborHana” ComnHue no pasmepam B HECKOSIbKO
coTeH pa3. Ho ecTb B ['anakTuke u cCBEPXINraHTbl, ANMaMETPbl KOTOPbIX
NpeBbILAaoT COSTHeYHbIN B 1-2 ThIC. pa3 (T. e. bonee munnuapaa KUnomMeTpos).
Ecnn Takoe cBeTuno noMecTuTb Ha MecTo Hawero ConHua, oOHO 3aMMET BCE
NpPOCTPaHCTBO No4Tn Ao opout KOonutepa nnun CatypHa! OgHon 13 Takmx
3Be3q asndaetca Mo Lledeq, kotopyto actpoHom Bunbsam Nepwens Hassan
[[paHaTOBOM 3BE340M.
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1 — razoBoe obnako, 2 — NnpoTo3Be3aa, 3 — OCHOBHOE BPEMS XXN3HW 3BE3bI, 4
— KpacHbIN rUraHT, 5 — cbpolleHHasi razoBas obonoyka 3sesabl, 6
— 6enbin kKapnuk. Takum obpasom, nocne pacwmpeHns MaromMacCcuBHbIE
3Be3abl cOpacbiBaloT 060M0UKY U CTAHOBATCSA BenbiMu Kapnukamn.



1 — razoBoe obnako, 2 — NnpoTo3Be3aa, 3 — OCHOBHOE BPEMS XXN3HW 3BE3bI, 4
— 3Be34a-CBEPXIUraHT, 5 — B3pblB CBEPXHOBOW, 6 — HENTPOHHAA 3Be3ada, [ —
Camble MacCcuBHbIe 3BE3bl B MPOLIECCE CXaTUS He
OCTaHaBINMBaloTCs Ha cTagumn 6enoro kapnuka. PesynstaTtom konanca
.(KaTacTpouryeckoro cxxatus) ABnseTcs oy




C3IHBIE CKOTICHHUS

1HOM HebOk HabntogatTcs “Kydn” 3Be3d,KOTopblie aCTPOHOMbI Ha3blBakoT
AMU. 3BE30bl CKOMMNEHNN CBA3aHbl APYr C APYroM OOLLMM NPOUCXOXOEHUEM.
BBE3/] HEMNPAaBUIIbHOM KOHUrypauum, HacumTbiBatoLwme He 6onee HeCKONbKNX
30, HasblBaloT paccessHHbIMKU (Ha dooTo Ne1 — Nnesabl). HabnogatoTesa Ha
OMSIEHNS OOBOMNLHO NpaBUnNbLHON cdrepmnyeckon oopMbl, HAaCHUTLIBaKOLWME

A4 3Be3d. VX HasbiBatoT WwaposbiMn (Ha doTo Ne2 — ckonsieHmne M5S). Mo
D3PACTy OHM OTHOCATCS K YNCIy Hanboree ctapbliX 3Be304HbIX 0Opa3oBaHuUN.

Ne2




ConHue

ConHue — camasa apkas 3s8e3fja Ha Hebe, JapyoLwlas HaMm XN3Hb, TENSO U
cBeT. [logcunTaHo, 4To pacctosiHne ot CornHua 0o 3emMnm CoOCTaBMsAET MOYTH
150 mnH. kM. OQuametp ConHua B 109 pas 6onbLie 3eMHoro n coctaendet 1,4
MIH. KM. Temnepatypa Ha noBepxHocTu CornHua coctasnsiet 6000 rpaaycos,
a BHyTpu — 15 MSH. rpagycos, aaesneHue — 220 mnpa. atmocdep.

Ot ConHua cBeT MaeT K Ham 8
MUHYT 20 cekyHA

[MoBepxHocTb ConHua —
dooTocpepa — UMEET 3EePHUCTOE
cTpoeHue. B ueHTpe 3Be3abl — B
a4pe — KUNaT saepHble
NPOLECCHI.




[ maneTs! COMHEYHOM CHCTEMI

B coctaB ConHevHon cnuctemMol BXoadaT 9 nnaHeT co cnyTHukamu: Mepkypuu,
BeHepa, 3emngd, Mapc, FOnutep, CatypH, YpaH, HentyH, [NnyToH.

Paguyc Mapca — 3388 km.
MapcrnaHckmn aeHb gnuTcs
24 .6 yaca, a rog — 687
MOObLIYHBIX CYTOK.

OnameTtp KOnutepa — 142700 KM,
oauH obopoT BOKpyr CosHua oH

CaTtypH coBepluaeT oanH obopoT
coBepuiat 3a 12 3eMHbIX NET.

no opoute 3a 30 ner. Npwn
I - 26n00eHUM ¢ 3EMIMU XOPOLLIO

BUAOHbI 3 Konbua CaTypHa.
HenTyH coBepLuaet

oOnH 00OpPOT BOKPYr
ConHua 3a 165 ner.
CpegHun gnametp
nnaHeTbl — 49,5 ThbiC.
KM — B 4 pa3a
OonbLue 3eMHOrO.




eAVHCTBEeHHaa B 9TOW YacTun Heba ranaktuka, Buanmas
HEBOOPYKEHHbIM rna3oM. B LeHTpe ranakTuku Haxogdatca sapa —

HUX OTXOASAT UCNOSIMHCKNE 3BE3OHbIE “BETBU”, COCTOSILLINE U3 FONyObIX
3Be3 — IMraHToB.

AcHon Houbto B CeBepHOM nosnywapum Heba MOXHO 3aMETUTb
MarieHbKoe CBETSALEECH NATHbBIWKO. OTO TYMaHHOCTL AHAPOMEA!,
OrPOMHbIE LLAapOBbLIE CryLLEeHUS U3 XXenTbIX KaprnuKoBbIX 3Be3d. A oT

Bonblwaga ranaktuka M31
(AHgpomena)




>

. . HaxoauTCs Ha paccTos OmnH.
CBETOBbIX feT oT 3emnu. Ee pasmef:) — 60 TbIC. CBETOBLIX NeT. M51 —
O4Ha U3 caMbIX APKMUX ranakTuK, BUANMBIX C 3eM’ M51 BkntoyaeTt B
cebs1 HECKONbKO ranakTuK MeHbLUEro pasmepa, a ee cnmpanbHOCTb —
pes3ynbrart rpaBUuTalMoOHHOro B3anMMOAENUCTBUS C AP. ranakTUKOWN.

Buanmasa yactb ranaktuk NGC 1232
COOEPXUT MUITMOHBI 3B€3(B OCHOBHOM,

“rony6bIx ruraHToB). Ho yacTb ranakTukm
CKPbITa OrPOMHbBIMY MbINEBLIMM
CKOMMEHNSMU. |




Co3Be3aue Ckynbntopa

Heckonbko ranaktuk B co3sesanu Ckyrnbntopa (okono 500 mnH.
cBeToBbIX N1eT OT CosHuUa), HACTONbLKO TECHO B3aUMOAENCTBYIOT APYr C
OPYrom, YTO aCTPOHOMbI MPaKTUYECKN CHUTAIOT UX OOHUM LENbIM W
aanu um oaHo HasBaHue — “Koreco ®opTyHbI”. OTO CKOMMNEHUE
nepexuBaeT HacToAwmnn ApmaregaoH — 3Be34bl BCTYNUIN B
HENnocpeaCTBEHHbIN KOHTAKT 1 Ha4danu B3pblBaTbCs, YHUYTOXAd
nnaHeTbl. [1Be manble ranakTukm BOpBanuch B rpaBUTaLIMOHHOE Morie

KPYNHOW 1 OyKBanbHO BbipBasiv OTTyda YacTb 3Be34. KonbLo BOKpyr
nocTpagaBLLen ranakTukn — pesynsrat HebbiBanoro No CBOMM Mepkam
KOCMWUYECKOro KaTaknmama.

’ “Koneco ®opTyHbI”



3Be3gHbLIN KOPUOOP MEeXAY ranakTukamm

MarennaHoBbl Obnaka sBnsoTCA
cnyTHMKamu Mne4dHoro [yTtu, XxoTa u
3HauNUTenbHO yaaneHsl OT Hero.
[TonepeyvHunk EMO — 26 Thic. cBer.
net, a MMQO — 17 TbIC. CBeT. Nner.
YCTaHOBUTbL TOYHbIE rpaHuubl BMO
" MMO HeBO3MOXHO, T. K. OH#
NPOHUKAIOT Apyr B Apyra.

HenasHO 6b|ﬂ0 yCTaHoBIeHo, Yto k MneyHomy Iyt ot BMO
NPOTAHYICA Tak Ha3biBaeMbIW 3BE3OHbIN KOPUOOP. ITO
KoroccarnbHas nepemblyka U3 3se3s.

I B 1987 rogy npousoLuen B3pbiB CBEPXHOBOW
. SN1987A. 310 bgHa 13 3Be3a B “kKopunaope”.
Q [TloocynTaHo, 4YTO Hepes 10 mnpa. net MneyHosin
- [TyTb nornotur bMO n MMO, COBEpLUMB TEM
caMbIM aKT KOCMMYECKOro KaHHnbanmama.
I
B3pbiB cBepxHoBon SN1987A




[lanekne ranakTmnku

[[anakTnka NGC 2915 otoaneHa ot Hac Ha
paccTtosiHue B 15 MIH. cBETOBbIX f1eT. CHUMOK
NMeeT cneunduyecknin rornydbom oTTEHOK — 3TO
CBETATCA atoMbl Kucnopoaa, nroTHO
HacCbILLaloLLEero ranakTuky.

[[anaktuka NGC 4945 BxoauT B rpynny ranaktuk KeHtaspa,
Kak 1 ranaktuka M31.PeHTreHOBCKUM Teneckon goka3sarn
NPUCYTCTBUE MMraHTCKON YepHOW AbIpbl B €€ LieHTpe.

< [anaktnka NGC 4650A cocTtouT n3 2
B Yyacteun. B ueHTpe — cTapble ymuparoLine 3sesabl, no
o :

Kpasim — monoasble. OKkpaunHbl n3yveHol “Xabbnom”
XOPOLLUO, HO OrPOMHbIE Obriaka packasieHHOoro rasa H
‘-;;?1 | OatT BO3MOXHOCTU U3y4aTb LIEHTP.




"HepaBHO peHTreHoBcKasi obcepBaTopums
“Xabbn” cgenana yHuKarnbHbI CHUMOK
ranaktukn NGC 6782 ¢ (oroneToBbIM KOMbLOM
BOKPYT a4pa, HaxoasALLencsa Ha pacCToaHUA
183 MIH. CBETOBbIX NeT oT MneyHoro [yTn.
YneTpadnoneToBkI BEHEL, NokasbiBaeT
Hannyme MomoabIX 3Be3[.

GRS -

.. - NGC 6872, “cocenka” NGC 6782. N3-3a
Sy rpomMagHoro pacctosHus ot 3emnu (300
MJTH. CBETOBbIX JIET) HaLUM YYEHbIE
paccMaTpuBaloT ceitvac yaaneHHble
obnactn BceneHHoOU TakKuMn, KakKuMn OHWU,
6Ny MUNNVapakL!l neT Hasag.




TymaHHOCTU

HCTBO MeXAy 3Be3gamu 3anosiHeHo obrnakamu rasa u neinin. CocencTso
ropsiyen 3ee3abl C TakuMm obrakom nogorpeBaeT ero, U ra3 HayMHaeT

. Takoe crnabocBeT4leecs 0brnako Mex3Be3gHoro ra3a Mbl HasblBaeM rasoBom
TbtO, K YMCIY KOTOPbIX OTHOCUTCA TyMaHHOCTb OpuoHa. CeeTtdumecsd

TW, KOTOPbIE CITOBHO OXBaTbIBAlOT HEKOTOPLIE CTapble 3Be3Mdbl, Mo UX

TU Ha3bIBalOTCA NNaHeTapHbIMW. JTO criedbl COPOLLEHHbIX 3Be34aMn ra3oBbIX

. TeMHble HecBeTsLWKnecs obraka rasa ¢ NnpuMechio Nbin co3garoT

ne “nycrtotbl” : 3eMHOMY HabsogaTesnto KaxXeTcs, YTo 3Be3 B 9TOM MeCTe
Takune y4yacTkm Heba HasbIBatoT “yrofibHbiMM MeLKamMn”. TeMHble TYMaHHOCTU
0T OMepTaHM4, HanoMUHaKLLMe XOPOLLO U3BECTHbIE NPeaMEThl, Hanpmwlep
onosa 13 CO3Be3,D,I/IF| OpuoHa.




HOEIECHIE H%@[@FWBHB)

Ha pucyHK

“ FaJ'IaKTVIKI/I, He
‘ ONMCbIBAEMbIE B o
npeseH




“INopTpeT” pagnoranakTukm +

[locKonbKy pagnoranakTuki U kBasapbl (MOLLHbIE

BHeranaktTmyeckne UCTOHHNKM PHOBG n
: " paamo " ) He Moxoxu ApyaHa Apyra, To -
\‘ o aCTPOHOMbI cYMTanun nx pasHbiMU TUNaAMM
KOCMUYECKUNX o6zle|<TOB. Ho Aﬂ He Tak. B ueHTpe
N paguoranakTukuy, U KBasapa ecTb YepHas gblpa.
brivxanias k OHa okpyxeHa nblnesbim obnakom. Ecnu ynactcs
HaMm paguora — 3armsaHyTb BHYTPb obnaka, To Tam BUAOEH KBa3ap,
‘naktuka — Ken- ' a korga 063op 3akpbIT 00nakoMm, KaXkeTcsl, YTO 3TO
Tasp A. paguoranakTuka.

MpuynHa MOLLHOTO
pagnounsnyvyeHmns n3 KBasapos U :
pagnoranakTuK- CKpbITble BHYTPU [ .
- HUX MacCUBHblE 8
OKPY>KEHHbIE OYeHb MAOTHBIMU'
NblNeBbIMM O0bnakamu. :
C nomMoLLbo MHJPaKpacHbIX Ny4vyen
yyeHble JoKasanum To, YTO KBasapb!
N pagnoranakTukn — 3To O4HO U
. TOXeE. ) Y ¢ g




Mpu nageHnn 30.06.1908 r. TyHrycckoro no Bcemn
LieHTparibHo Cnbupu 6bin BUAEH 60MbLLON OCHEnUTENbHO FPKUIA
B 3eMHyt0 aTMQCcdepy BreTenio METEOPUTHOE TENO, BECOM 0
100 TQHH, MArKO KOCHYIOCb 3eMIn,.v4yTb B3fIETEN0 U ynano
- OKOH4YaTenNbHO. Yaapsl, NoAo0HbIEe B3pbiBaM, Obinn cnbkliwHbl B 1000
KM OT MeCTa nageHus. . X
TYHryCCKMn METEOPUT — OANH U3 CaMbIX 3HAMEHUTbLIX METEOPUTOB.




YéEpHble Oblpbl BO3HUKAIOT APU CxKaTUM YEpHble AbIpbl
— NUCKNIOYNTENBHO KOMMAaKTHblE HeBGEeCHbIE 06BEKTLI C O4EHB MOLLHBIMMU

nonsmun. YépHble Ablpbl ABNATCA LIEHTPaMMU MHOTNX
ranakTuk, B Tom yucne n MneyHoro MyTu.

BoT Tak 4épHas ablpa 1 e o - ;
3atdrmBaet B ceba e 4 Tlotok rasa . o8 20 X
COCEHIO0 3BEe3Ay. SR g ..
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MCG 6 — 30 - 15.

YepHoU ObIpbl.
»

. BhibpacbiBaroLLas B

UepHagq gbipa B ranakTtuke

'L

B ranaktnke MCG 6 —30 —
obHapy>keHa YepHas A

OblNna

3Heprmo Boobuue, Koma MaTepl/IFI
bnuxaerca K abipe”, oHa Aof,
,D,el7ICTBVIeM rpaBuTalunm
npoBanueBaeTcsi B 6e300HHOE
“YpeBO” YEPHOM ObIPbI. '

Ho B 3TOM ranakTuke atombl }Kernesa

co ckopocThto 150 Thic. KM / Yac
NpeoaoneBaldT HEN3MEPUMYIO CUIY
NPUTSXKEHNSI YEPHOW ObIPbI.

[loTOK packaneHHOoro n3ny4yeHus aToMoB npobusancs ¢ BHyTpeHHel/I
* CTOPOHbI ra3onbIfeBOro Ancka, T. €. B TaKOM Croe, rae
6e3pas3nenbHO rocnoACcTBYET rpaBUTaLuns YepHoOW Ablpbl.
PackaneHHbIN ra3 nonyyun nognuTky U3 MOLLHENLLEro NCTOYHUKA.
Opyrum o6bACHEHMEM 3TOro CTPaHHOro doakTa sAIBNsSieTcsa BpalleHune



“HeBegoMmble” YepHbIe ObIpbl

HenaBHO ObINO YyCTAHOBNEHO, YTO ranakTuka

M33 nnu He MMeeT B LeHTPEe MacCMBHOU'

YepPHOW AbIpbl, NN TaM HaxXoQUTCH nerkas,
‘ pa3pexxeHHas YepHasi Ablpa. YepHas Abipa‘B

LeHTpe ranaktmnkm pasHa Bcero 3000 maccam
ConHua, T. €. B TbiCa4y pas3 “nerye” YepHOW
Obipbl Ha MneyHom [yTtn! 310 U eCTb HUXKHNK
npeaen MacCMBHbIX YEPHbIX ObIPp. &

- [anakTuka M33 ¢ . ' '
pa3psXeHHOW, )

YyepHoW Ablpon B ‘ MonHas

LleHTPE. NPOTUBOMOMOX-~

: . ¢ # HOCTb — cynep-
\ MacCuBHast

YyepHasa gblpa,
3acacblBatoLLas
B ceb4a 3Be3ny.




ELle HEMHOro 0 YepHbIX Ablpax »

UepHaqa gblpa B ranaktmke
NGC 4214’y>|<é YHUYTOX e
‘Gornblyto HacTb. |

obpeyeHa. Ee rmbens dyner
NponcxoanTb MeasieHHo Mo
KOCMMYECKMM MepKaMm, T. K.
YyepHasa Ablipa B:LIEHTPE 3TON -
ranakTuKu He OYEeHb aKTUBHA. R . T
Pasmep ablpbl — He 6onbiue JlyHbl, 3aT0 rpaBMTauMOHHoe none
yaepxmneaet maccy B 500 pa3s bonblue maccel ConHua. M82

HaxXo4UTCA Ha paCCTOAHNA 11 MIH. CBETOBbIX J1E€T OT 3eMJ'II/].
»

’




I'IopreTbl HEPHBIX TIEIP

BoT OHu, \-IeprIe Oblpbl,
“noXxup BicheneH
CHSATblE B OObIYHbIV

TEJN1EeCKOIl.

A 3TO paguokapTa
YepHOW ObIpbl.




. . £

1. 3Bé3abl — cBeTALLMECS ra3oBble LWapbl, NoAobHble COMnHLYy, B HUX 3%&4%3
6onbluas YacTb Belw-Ba BceneHHon. 3Be3bl '06pasytoTcs 13 ra3oBo-fbIineBon cpegbl (rn.
obp. 13 Bogopoaa u renus). y 2.
CBepXrmraHTbl — HEMHOIOYMCIIEHHBIN KIacc 3Be3, o6na.qa+oml HandonbLLUNMN®
pasMmepamMu U CBETUMOCTbIO, NX padnyCbl 4OCTUraIOT Thica4n paguycos ConHua.

3. Mex3BE34HbIN ra3 — KOMMOHEHT MEX3BE3AHOW cpedbl, COCTOALLEN TaKXKe N3 MNbIIIMHOK.

4. MnaHeTbl — xonogHble (No cpaBHeHUo ¢ ConHuem) HebecHble Tena, KoTopble

obpaLtatotca Bokpyr ConHua. 5.
€Co3sBe3ana — y4acTku 3B€3aHOro Heba (Bcero*88) ¢ xapakTepHbLIM PaCMONOXEeHUEM, APKUX
3BE3/], MUCMOMNb3YTCA A9 OPUEHTUPOBKK Ha Hebe. 6.CBeTOoBOM o
— eanHnua, ebosHavarollas paccTosiHue, KOTOPOEe CBET NPOXOAUT 3a rof, CO CKOPOCTbIO
300 000 km/c. 7.PeHTreHoBcKoe n3nyyeHume
— 3MEKTPOMAarHUTHOE U3y4YyeHne KOCMUYECKUX TEM, PErMCTPUPYEMOE PEHTIEHOBCKMMMU
Teneckonamm. 8.Bonug — ocnenutenbHoO sipkye 1

KpyrnHble MeTeopbl (CBETOBLIE ABNEHNSA B aTMocdiepe).
9.MeTeopunT — OCTaTOK BHE3EMHOIO METEOPUTHOIO TENa, yrnaBLUMn Ha 3eMSI0 U He
cropesLUne B aTMocdepe. 10.

[paBuTaLMs {BCEMUPHOE TATOTEHNE) — B3AUMHOE NPUTSKEHNE PU3NYECKNX TEN.»




K. Iltoumc Manas neTCKaﬂ SHUMKIIoneaus “ACTpOHQMVIFl”

. ToHTapyk “A nosHato mup” (Kocmoc) |
ArekaH “3Bé3abl, ranaktnku, Metaranaktuka’

A. Mapos “Nnanetbl ConHe4YyHon cuctembl’

. Yunn “Cembsa ConHua” '

C. Wknosckni “3BE3dbl: X POXOEHWNE, XKN3Hb U CMEPTD

[1. Epbinés “JHUMKNONEANYECKNA CITIOBapb FOHOTO acTpoHoma”
E. M. NeButaH “ActpoHomus” y4ebHuk ansa 11-x knaccos
9. Hay4HbIl XypHan “Kanel‘/’lnoc[(on HJ10”

KapTnHKM ckonnpoBaHbl U3 MOMCKOBOM CUCTEMbI AHOEKC C canTa
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[1BonHas 3Be3na



_ PaccesiHHOe 3BE3aHOe ckonneHve Mnesabl
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s Manoe MarennaHoso Obnako




. CnupanbHas ranaktmka Combpepo
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KBuHTeHT CTedhaHa



CrvpankHasi ranakTuka Arp 188
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Kapnukosas BPG-ranaktuka
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[MnaHeTapHas TyMaHHOCTb YnnTKa
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