+

Knaccugpukaums
raniakTuK U uxX CBOUCTBA



UcTopus...

» [TepByro KnaccupUKaUUo ranakTuUk paspaboTan
SaBuH TTayan Xab6s1, aMepUKaHCKUUA aCTPOHOM B
nanexkom 1925 r. Knaccuopukaumsa okasanacs
CTOMb YAAYHOW, YTO C HE3HAYUTEbHBIMU
N3IMeHeHUaMU, caenaHHbLIMU cammm Xabbnom B
1936 r., ucnonb3yeTca aCTpOHOMAMMU BCEro MUpa
U ceropHs.




KnaccueuKkauuio ranakTuk, npeanoxeHHyto

Xab6n10oMm, YacTO HA3bIBAHOT KAMEPTOHHOU, TAK KAk

nocnefoBaTesIbHOCTb paCMOSIOKeHUs B Hell TUNOoB

ranakTUK HaNOMUHAET BUNKY kamepToHa TTo aTol
"Jaccmq:w(aumm ranakTUKU 06beAMHArOTCA B NATb

OCHOBHbIX TUMOB:

- annunTtudeckue (E);

- NMH3006pasHbIe (SO);

- 06bIYHbIEe cnupanbHbre (S);

- NepeceyeHHbIe cnupanbHbie (SB);

- HenpaeunbHbIe (I).
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dnnUunTudeckue ranakTukum

» DNNUNTUYECKUE ranakTUKM coctaenarot 25% ot

obuero uncna ranakTuk. OHU BLIFNSAAT KAK Hepe3Kun
YI UNU 3NUNC, SpKOCTb KOTOPOro 6bICTPO
MeHbLIaeTCa OT UeHTpa K nepudepun. TTo popme

ANNUNTUYECKUE FaNAaKTUKU OYeHb pasHOObpa3sHbI:
6bIBAFOT KAK LWApPOBbIE, TAK U OYeHb CNNFOCHYThIE. B
CBS3U C 3TUM OHU noapasperieHbl Ha 8 NOAKNAcCOoB -
oT EO (waposasa qpopma, cxatue otcyTcTByeT) Ao E7
(Haubonblee cxaTue).

= IJTO Hanbornee NpocTbIe MO CTPYKTYype ranakTUKMU.
CocToaT, NpeuMyLLecTBeHHO, U3 CTapbIX 3Be3A.
XONnoaHoOro rasa, Kak U KOCMUYECKOU MNbINU B HUX
NoYTU HeT, Hanbonee MaccuBHbIE rANAKTUKU
3aNO0SHeHLI 0YeHb pa3pexeHHLIM ropaYnMm rasom ¢
Temnepatypou 6onee 1 000 000 K, nostomy uset
3TUX FANAKTUK KpaCHOBATLIW. BpalleHue obHapyxeHo
nuwb Y Haubonee CxXatbIX U3 31U NTUYECKNX
ranakTuK. TTpumepom 3nnNUNTUYECKOU FanakTUKm
CNYXUT ranakTuka B cossesgmu [esel.






CnupanbHbIe ranakTUKu

= CnupanbHbIe ranakTUKKU - cocTaBnaroT okono 50 %

BCeX HabnroaaemMbIX ranakTuk. bonblwasa YacTb 38e3a
GNAKTUKU 3aHUMAET SIUH3006pa3HbIN 06bem

(ranakTuyeckuit guck). Ha ranaktmuyeckom aucke
3ameTeH cnupasnbHbLIU Y30p U3 ABYX Unu bonee
3aKpYYeHHbIX B OAHY CTOPOHY BeTBEeW USU PYKABOB,
BLIXOAALWMX U3 LieHTpa ranakTuku. Pasnuyarotca aea
TUNa cnupanen. Y oaHux, noaobHbIX Haweu
FanakTuke U 0603Ha4YaeMbIX SA unu S, cnupanbHbIe
BETBU BbIXOAAT HenoCpeACTBEHHO U3 LieHTpasibHOro
YNNOTHeHUs. Y Apyrux OHU HaQYUHAOTCS Y KOHLOB
NpoAONroBaToro o6pa3osaHUs, B LieHTpe KOTOporo
HaxoAmuTCa OBasibHOe ynnoTHeHWe. Co3aaeTcs
BreYaTsieHue, YTo ABe CNUpasbHbIe BeTBU COefUHeHbI
NepembIYKOU, MoYeMy Takue ranakTUKU U Ha3bIBaroTCS
nepeceyeHHbIMU CNUpanamum; oHM obo3HauaroTCs
cumeosiom SB.



= CnuparnbHbIe ranakTUKKU pasnuyaroTca cteneHbro
Pa3sBUTOCTU CBOEU CMUPANbHOW CTPYKTYpLI, UTO B
Knaccugpukaumm otmedaetca gobasneHmem K
cumBoniam S (unu SA) n SB byks q, bc.

-_'lranaKTMK Sa u SBa ocHoBHOe Yncro 3ses3a

COCpenoTOYeHO B LeHTPANbHOM CryLleHum, a
cnupanbHbIe BeTBU €160 BbIPAXEHbI, UNU Aaxe
TONbKO HameuyaroTca. Y ranaktmk Sb n SBb seTtsu
AOCTATOYHO pa3suUThI. B ranaktukax Sc u SBc
OCHOBHOE YMUCNO 3Be3f COAEPKUTCA B CUNMBHO
PA3BUTLIX U YACTO pa3bpOCaHHbLIX BeTBAX, a
LieHTpasibHoe crylieHue umeet Hebosbline pasmepl.



» PykaBa cnupanbHbIX ranakTuk uMeroT ronybosarbiv
LBeT, TaK KaK B HUX NMPUCYTCTBYET MHOIO MOJI0AbIX
MMraHTCKUX 38e34. OTU 3B8e3abl BO3OYXAArOT CBeYeHue
ANMDY3HLIX FA30BbIX TYMAHHOCTEW, pa3bpOoCaHHbLIX

MecTe C NbLNEeBLIMU 001aKaMU BAOSTb CNUPASTbHBIX
%Tsembusm LeHTpAsIbHbIX CryLeHUN - KpaCHOBATO-
eNTbIN, CBUALTESbCTBYHOWUU O TOM, YTO OHU
COCTOAT B OCHOBHOM U3 3Be3/, CMeKTPasibHbIX KNaccos
G, Kun M. Bce cnupanbHbIe ranakTUKKU BpallaroTca o
3HAYUTENbHLIMU CKOPOCTSAMU, NO3TOMY 3Be3AbI, MbLilb
W ra3bl COCPefoTOUEHbI Y HUX B Y3KOM AUCKe.

» Obunue rasoBbIX U NbINEBLIX 0651GKOB U NPUCYTCTBUE
ApKUX ronybbIX FMraHToB cneKTpasnbHbIX knaccos O u
B rosopuT 06 akTUBHLIX npoLeccax
38€34006pa30BaHUS, MPOUCXOAALNX B CMUPATIbHBIX
PYKaBax 3TUX FaNaKkTUK.



» [UCK cnUpanbHLIX ranakTuK NOrpyxeH B paspexeHHoe
cnaboceeTalleecs obnako 3se3q - rano. B HekoTopbIx
ranNakTUKAxX LeHTpasribHas 4acTb umeeT WapoobpasHyro

(POPMY U APKO CBETUTCA.
o '3TG yacTb Ha3biBaeTca 6anax (ot aHrn. bulge -

yTOnNleHWe, B3ayTUe). Y ApYyrux ranaktuk B
LieHTpasibHOW YacTu pacnosiaraercs "'3se3aHas
nepemsbIyka" - 6ap. B HekoTOpbIX 94pax NOMUMO 3Be3f,
HabnroaaeTca apkUU 3B€380M0A00OHBIN UCTOUHUK B
LieHTpe U CBeTAWUUCSA ra3, ABUXYLLMUCA CO CKOPOCTbHO
ThICAYU KUJTOMETPOB B CeKyHAY. Takue ranakTmukm
NONYYUIIUN Ha3BAHUE FANAKTUK C GKTUBHBIMMU S4PAMU,
NN CenPepTOBCKUX.






JIuH30BUAHBLIE TANAKTUKU

+

= [TpOMEXyTOUHbIM TUMOM MeXAy CNNPAnbHOU U
ANJUNTUYECKOU FaNakTUKaMU 9BnaeTCs
NUH30BUAHAA ranaktuka tTuna SBO. Y ranaktuk
3TOro TUNA ApKoe LeHTpasnbHoe crylieHue
(6anax) CUMNbHO CXATO U NOXOXe Ha NNH3Y, a
BETBU OTCYTCTBYHOT UMK OYeHb cnabo
NpOCIeXUBaroTCs.

= COCTOAT ranaKkTUKMU U3 CTAPLIX 3BE3A- MUIGHTOB,
NO3TOMY U LIBET UX - KpaCHOBATBIW.

= [lBe TpU NUH30BUAHLIX FANAKTUK, NOAO06HO
ANNUNTUYECKUM, He COAepXaT rasa, B 0AHOU
TpeTUu coaepxaHue rasa Takoe xe Kak y
CMUPANbHBIX FANAKTUK.






HenpasunbHbIe ranakTtukm

:’ﬂenpaamnbl—lble FANAaKTUKU - 3TO FaNaKTUKMU
HenpaesunbHOro BuAa, 6es aapa u 6e3 kakou-nmbo
obuien cTpykTypbI. COCTOAT U3 MOSIOALIX 3BE3A,
copepxaT MHOro mex3seesgHoro rasa: ot 10 ao 50%
obLen macchl ranakTuku,. HecmoTps Ha BCE ux
pasHoobpasue, HenpasuibHbIE FANAKTUKU MOXHO
Ea36mb Ha ABA OCHOBHBLIX MOAKNACCA: FANAKTUKU TUNA

onbworo MarennaHosa Obnaka v rony6eie
KOMMAKTHbIE FafakTUKK. Y nepBbIX meeTcs
Hebonblwoe AP0 U 3a4ATKU CANPANbHEIX BETBEW,
4yacTo ¢ nepembIivkou. OHU NOXOXU Ha cnabo
NPpO3BONFOLIMOHUPOBABLUME CMUPATIbHBIE FANaKTUKM.



» [onybbie KOMNAKTHbIE FANAKTUKU OYeHb MasieHbKue -
UX MaccbI cocTasnaroT scero okono 100 mnH macc
ConHua. OTNUYaroTCa Ype3BbIYAUHO AKTUBHBLIM
38e3A0006pazoBaHUemM U 3STUM HANOMUHAIOT

%30J‘IMPOBC(HHbI€ obnacTu HaceneHma. 3To MoryT 6bITh
YeHb MOnoAbIe FaNAKTUKU, B KOTOPLIX TOSIbKO cenvac
HAQYUHAFOT 3apOXAATbCA 3Be3AbI, UMU 3TO CTapble
ranakTUKU, B KOTOPBIX 3Be3abl 0bpasyroTcs
"CKAUYKaMM'', U MBI KaK pas 3acTanu oAHy U3 TaKUX
BCMbIWeEK. XUMUYECKUU COCTAB STUX FANAKTUK MAso
U3IMEHUIICS C MOMeHTa ux obpasosaHUs.






