KOCMOHABTHKA., i
ACTPOHOMNS /

AOANMCHAA HAYYHO-NONYNIAPHASA CEPWA A 1988/9

B.A.Amb6apuymaH

N3BPAHHbLIE
CTATbM

3|HIAIHIMIE

HOBOE B XWU3HW, HAYKE, TEXHUKE







HOBOE B )XHM3HH, HAVKE, TEXHUKE

MOANMHUCHAS HAYYHO-NIONYJIAPHAA CEPHSA

KOCMOHABTHKA,
ACTPOHOMHUA

9/1988

Hsaaerca exemecsuno ¢ 1971 r.

B. A. AM6apuymsH,

aKaACMHK

HN3BPAHHbIE
CTATbH

¥

HsaatensctBo «3nanume» Mockpa 1988



BBK 22.63

A6l

A6l

Am6apuymsan B. A.

Habpanubie cratbh. — M.: 3Haunue, 1988. — 64 c,,
nia. — (Hosoe B xH3HH, Hayke, TexHHKe. Cep. «Koc-
MOHABTHKa, acTPOHOMHsA»; Ne 9).

1 k.

B HacToRU(HH COGOPHHK BKJIOYEHLl HeKOTOpHe paloThl Asumint [e-
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B lope paccKa3nBaeTcss O Pas3sBHTHH acTPpodH3HYecKol KoHuen-
UHH, u3BecTHOf MOR Ha3BaHHeM «0IOpPaKaHCKOM» M NpHHAaIIe}auled as-
TOpY COOpHHKA.

Bpoiuiopa paccuHTaHa Ha BCeX HHTepPeCYIOMIMXCA npobaeMaMi acTpo-
HOMHH 1 acTpOodH3HKH,
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1~ cenrabpsa 1988 r. ucnoanusocs 80 Jjer co AHA POMACHHA aka-
Aemnka B. A. AMmGapuyMsHa — OLHOrO M3 CaMblX BHILQIOLUIHXCS COBpe-
MelHBIX acTpodi3nkoB, ABax iul [eposi Couua’aucTHYeckoro TpyAaa, Jay-
peata T'ocynapcrsenunix npemuit CCCP

A AmGapuymsn poanica B 1908 r. B T6uaucH, B ceMmbe M3-
BecTHoro ¢naosora W nearora A. A. AmGapuyMsua. [locse okonva-
HHA JleHHHrpaJACKOro yHHBepCHMTETa OH NPOXOAHT acnHpanTypy B Il1yn-
KOBCKOH 06cepBaTOp!H; €ro HayYHhIM DYKOBOANTe’eM 6Bl KpynHeRHii
coBetckiit actpodusuk A. A. Besonosabckuii. C 1934 r. B. A, Ambapuy-
MsH — npodeccop, 3aselylolHil kadeapdi actpodusuku JII'Y, satem
RHPEKTOP ACTPOHOMIIYeCKOH 0GcepBaTOPHH YHHBEPCHTET3, NPOPEKTOpP Mo
HayuHoi yacTH. B 1939 r. on usbupaercs usneHoM-koppecnongentoMm All
CCCP, a B 1953 r. — akazeMmukoM, B 1943 r. B. A. AMGapuy™su ne-
pee3axxaeT Ha padoty B EpeBaH, rie ero M36MpaloT akaJeMHKOM H BH-
ue-npesiitenroM AH Apmenun, a B 1947 r. — npesugentom. B 1946 r.
OH OCHOBA.1 H BO3rVIaBHA BiopakancKyio o6CepBaTOPHIO, H3BECTHYIO MHO-
THMH BLINAIOIIHMHCA OTKPHTHAMH,

B. A. AM6aplyMsH — NOYETHHHA HJAN HHOCTPAHHMA 4jieH MHOTHX 3a-
pybexxHulXx akaleMuii HayK W Hayunelx ofuiecTB, B ToM 4uHcae Hauwo-
HanbHOW akafeMuH HayK ClIA, JloHaOHCKOro KOpoJeBckoro o6uiecTna,
dpanuysckofi akafeMHH, HOYeTHHA AOKTOP psla 3apyOexHHIX YHHBep-
cuteToB. OH OHJ BHUe-NPE3HAEHTOM H Npe3HaeHTOM MexayHapoaHoro
aCTPOHOMHUECKOTO COI03a, TNpe3HAeHTOM MeXXAYHAapOJHOTO cOBeTa Ha-
YYHBIX COHO30B.

Hayunwie necienoBanna B. A, AmGapuyMsHa OXBaTelBaioT Pl
KpynHuiX o6.1acTef acTPOpH3HKH, acTPOHOMHH, GH3HKH; B HX YHCIEe —
©n3nKa razoBHX TyMaHHOCTedl H $BE3AHHX 060J0YEK, TEOPHA paccesl-
HHA cBeTa, TaK na3biBaeMble OGpaTHHe 3ajailH acrpocbnanku 3Be3fHast
H BHETra,JaKTHUeCKas aCTPOHOMHs, H3yUeHHe 3BOJIOUHOHHBIX HPOLECCOB
Bo Bcenennoit. MHoro BHHMaHHus yleasier B. A. Am6apuymsan dunocode-
KHM H MeTONOJIOrHYeCKHM INpo6/eMaM eCTeCTBO3HaHHA, B 9acTHOCTH ac-
TPOHOMHH.

Hexkotopuie u3 pa6or B. A. AMG6GapuyMsHa, oTpaKaioillHe OCHOB-
HBle BeXH €ro HayYyHOro TBOpYecTBa, co6paHH B NpeaJtaraeMofi BHHMa-
HHIO UHTaTead Opoliope (HHOrAQ OHH IEPENedaTHBAOTCA C He3HadH-
TeNbHHMH COKPAIleHHAMH).

B 30—40-e ronst B. A. AMGapuymsan ony6auKoBaJl DAX KPYNHBIX
pa6oT no TEOpHH TNepeHOca H3JAYUeHHsA, WM pa3paGoTaHa TeopHs pac-
ceslHHA M3AYYeHHS B MYTHHIX cpejax, HMelowasi GoJbilioe 3HaYenHe He
TOJBKO 137 acTpodH3IHKH, HO H AJAA pelleHust YICTO NMPAKTHYECKHX 3a-
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nady. B. A. AMGapuyMsH NDelJIOKHI TaKike MeTON, OCHOBAHHMIA  Ha
TaK Ha3blBa€MOM MPHHLUHINE HHBAPHAHTHOCTH, C MNOMOUIbI0  KOTOPOro
YpPaBHeHHSl MepeHoca H3/TYy4YeHHS CBOAATCH K HEKOTOPHIM Jierko petae-
MBIM YPaBHEHHSM.

Ewe 8 30-e roapl uM 6blia BHABHHYTAa HAEf, YTO HeCTALHOHApHble
06beKTbl, KOTOPbi€ paHbllle CYHTAJNHCh YeM-TO CJAYYaHHBIM, aHOMAJbHLIM
B NJIaBHOM TeYeHHH NPOLECCOB KOCMHUECKOR 3BOJIOLHH, Ha caMoMm Jefe
npeacTasIfgioT co00A 3aKOHOMepHbie ($a3bl 3THX NMPOUECCOB H COAEPXKAT
B cebe CcBOeoOpa3HBA «KJIOY» K pasrajlke HX MeXaHH3MOB. JTa Hied,
cHayaJa NOYTH He 3aMeyeHHas, a 3areM Bbi3nBaBulasg Go.ablioe Helo-
BepHe, OKa3ajachb Heo6u4afiHo njaoAoTBopHO#. OHa mnpoaoJKaer CTH-
MYJIHDOBaTb MHOTHEe H3 OCHOBHBIX HalpaBJeHHR Hay4YHOro MOHCKA B ac-

TPOHOMHH,
Pa6ori B. A, AM6GapuyMmsHa, BeinoJHenHsle B 30-X roaax, noJoxi-
JIH 11a4aJ0 CTaTHCTHYECKOH [HHAMHKe 3Be3AHbIX CHCTeM — ABOMHBIX H

KPaTHbIX 3Be3A, 3Be3JHBIX CKomJeHHA. OHH BrepBHe MO3BOJHIN MNOJY-
YHTb NpaBHJIbHble OLEHKH cpelHero Bo3pacTa 3Be3x [anaktukd. Ha
OCHOBE HCCJeHOBAHHS HeCcTalHOHaPHHX NPOLeCCOB — TEMMOB YCTAHOB-
JIEHHsl PaBHOBECHOTO pacnpeleseHHs OpPOHT ABOHHHIX 3Besx — B. A.
AMGapuyMsaH MoKa3aJs, 4TO BONPeKH OGIUeNpPHHATOH B TO BpPeMs «MJIHH-
HOM LIKaJe», cOrJaacHO KOTOPOH BO3pacT 3Be3Ji COCTaBJsAeT MOPAAKA
10'3 jer, on He MOXeT GbiTh Gosbime 10'® jer («KOpPOTKasm wWKaa»).
OToT Ba)xHeHIIHH BBIBOA cojepxkanca B cTatbe «KocMorowwa u cos-
peMeHHasi acTpodH3HKa» u B pale Apyrux pabor. B. A, AmbapuymsaHom
6bl10 TaK¥e BLIACHEHO, YTO 3Be3[bl, BXOAfALIHe B /[BOHHblE H KPaTHHE
Ipynnel, a TakXke B 3Be3[Hble CKOIJIEHHS, HMelOT Oflllee NPOHCXOMKAe-
HHe.

JanbHelilinfi aHaMu3 MeXaHH3MOB COBMECTHOTO  BO3HHKHOBEHHS
KOMIIOHEHTOB 3Be3JHHX TPYNn H cKomjenuit npusen B. A, Amdapuy-
MsAHA K GyHAaMeHTAaJbHOMY BHIBOAY: Npollecc 3Be3foo6pa3oBauuA  He
33KOHYHJCH, KaK CKJOHHO OblJIO CcYHTaTh OOJBIIHHCTBO  acCTPOHOMOB.
HanporHBe, oH npojo/kaercs H B Halle BpeMs, «MOYMTH Ha HAIUHX IJa-
3ax». 3TOT BHIBOJ cOfepkasicid B pafoTe «3Be3fiuble acCOUHAUHH», A
TaKXe JPYrux, BHIOJHeHHHX B biopakaHckol oGcepBatopun B 40-—
50-e rogsbl.

Co6cTBEHHO TOBOPS, CaMH 3TH TPYNNHPOBKH 3Be3X ObIJIH H3BECTHHI
actpoHoMaM. OmnpenejeHHoe YHCA0O HX OOGHApYKeHO YXKe B Mepsble Je-
CATHJIETHH Hallero Beka, HHOTAa Aaxe YNOTPeOGJANCA TEPMHH <«acco-
LHALHH» HJIH «3Be3JHHe accouHauun». HekoTopble H3 COOTBETCTBYIOLIHX
¢daxroB npHBoaHT H B. A. AMGapuymsH.

IlpHHUHNHAALHO HOBBI MOMEHT, BHeCEHHBIH WM B H3yueiHe 38e31-
HBIX AacCOUHAaUHH,— HHTEepNpeTanHs STHX OOGBEKTOB KaK «04aros
3Be3000pa3oBaHHA» B Halled W JPYTHX CHHPAJbHBIX Ta/laKTHKaX.
B. A. AM6apuyMsH NpHLIeJ K BHBOAY, YTO 3Be3JHble acCOUHAUHH —
JHHAMHYECKH HeyCTORYHBHIE CHCTEMBl, HAaXOAMALIHECH B COCTOAHMH pac-
UIHPeHHl H pacnmaja, HX BO3paCT He MNpeBhlllaeT B PAje cayyaes 10—
20_MaH. Jer, a HHOrjJa ewle MeHbule. Ilo ero MHeHHIO, 3Be3 sl B acco-
UHALUHAX BO3HHKAIOT TPYNNAMH H3 «KAKHX-TO APYCHX, HAM HEH3BECTHHX
06beKTOB»>. JT0 — INIOTHHE HJH CBePXIJIOTHBle Tesa, (parseHTauis
KOTOPHX NPHBOAHT K (OPMHDOBAHHIO - KOMIJIEKCOB MOJIOJABX 3831 H
Auddysnero semecrra. Pacmag ocraTkoB M03Be3THOrO BellleCTBa MO-
JKeT BHI3bIBaTh OYpHHE HeCTAalHOHAPHHE SBJEHHS BO BHELIHHUX CJOSX
MOJIOABIX 3Be3[.

BuBoaum B. A. AM6apuyMsiHa 0 NpoAO/KAOIIMXCS B Halledt M ApY-
THX rajlakTHKax npoueccax (GOpMHDOBaHHS 3Be3f, O 3BE3JAHBIX acCOLHA-
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HHAX KaK o4arax 3Be3loo0pa3oBaiHs B CHHPaAbHbIX BETBSX TaJakTHK
©OKa3alH OrpoOMHOe BJHAHHe Ha nporpecc HaykH o Bceaennoft. Ouu
OLlIH  OAHOCTBIO noATBepXKaelibi MHOTOYHCJE€HHBIMH HcceJIe AOBAHHAMH
ACTPOHOMOB DPAa3HHIX CTpaH.

Ceiluac uuoria ropopat, 4to B 40-e roauw acrpodusnka yxe 6YK-
BabHO BIIOTHYIO NMOJOIUIJIA K HjAee MOJOAOCTH, T. €, HEelaBHero BO3-
HHKHOBEHHSA, 3B€3] HEKOTOPHX THOOB. Tem 6o0aee NpHMedaTe/bHO, 4YTO
06lueanHm‘oi 3Ta HAesd CTajJla HMEHHO INOoJ BJHKRHHEM Hccnenosaunﬁ,
BHINOJIHEHHbIX B BropakaHckoii o6cepBaTOpHH.

Heckoabko HHade OGCTOHT Jesio ¢ NpeacTaBJeHHeM O JHHaMu4yec-
KOH HeyCTORYHBOCTH 3Be3[HbIX acCOUHAUHA H KoHuenuned AmbGapuyms-
Ha OTHOCHTEJbHO (GH3HYEeCKOH NpHPOJAL NPOTO3BE3AHOrO BellecTBa: OHH
TNPOLO/KAIOT Bbi3bBATh GypHble, GECKOMIPOMHCCHBHE AUCKYCCHH. SIBje-
HHA pacUIHPeHHS H pacrnaja ObiJH AeilCTBHTENbHO OOHAPYXKEHH BO MHO-
rux accounaunsix. Ho ux HHOrZa paccMaTpHBAlOT «CKOpee KaK HCKJoye-
Hie, YeM kak npasuio». OcoGeHHO CHJBHOE €OTTOPXKEHHE> CO CTOPOHH
MHOTHX acTpogH3HKOB BCTpedaeT IHIOTe3a O CYLIECTBOBAHHMH M pacrnaile
CBEPXIVIOTHBIX AO3BE3AHBIX TeJl.

Hutepnperauus 3Be3fHbBIX acCOLHAUHA KaK AHHAMHYECKH HeyCTOH-
YHBLHIX CHCTEM, BO3HHKAIOUHX BCJeACTBHe (pparMeHTaLHH CBEPXNJIOTHOIO
fpoTOBelllecTBa, MOACKA3biBaja HAEI0, YTO aHAJOTHUHbHe npoueccsl —
TOJNbKO B 3HAYUTEAbHO 6oJlee IpalAHO3HHX Maclitabax — MoOryr mnpo-
HCXOAHTb H B rajakTHkax. B 1954—55 rr. B. A. AM6apuyMss npHure
K BBIBOAY, YTO B COBpeMEHHOﬁ MeraranakTHKe CKOMJIEHHS H rpynnsl ra-
JaKTHK MOTYT JiHGO coxpaHfartbcd, J1Go pacnajatbcd. Ho oHH He Mo-
ryT oforalllaTbCsi 3a CYeT TaJaKTHK, KOTOPble BO3HHKJAH He3aBHCHMO OT
HEX. MHOrHe rpynnbl M CKOIJIEHHS] TaNlaAKTHK HECTAaUHOHApHH M Haxo-
AATCS B COCTOSHMH pacnafa: «AHCNepCHA CKOPOCTEM B HEKOTOPHX G60Jib-
IIHX CKOMNJIEHHSIX CTOJIb BeJIHKa, YTO OHH MOTYT NpeicTaBisTh coloft
pacnanaiomnecss cucteMbl». Ho ecam 6nl rPpynnmel H cKomjeHHss ¢OpMH-
poBaJHCh DNyTeM KOHAeHCauWH AH(OY3HOro BellecTBa, OHH BO BCeX
cnygasx OblM Gbl CTAUHOHAPHBIMH cHcTeMaMmH. ClleoBaTesIbHO, H 3JeChb
MOXHO ApeANOJIOXKHTb AeHCTBHE aJbTEDHATHBHOrO MeXaHH3Ma — dpar-
MEHTAUHH, pacnaja MAOTHHX HJH AaXe CBEDXNJOTHHX TeJ.

drtotr momeHT KoHuenuud B, A. AmGapuyMsiHa Takxe BH3BaJ BO3-
paxenus. [Ipeanosaraercs, 4To B Ipynnax M CKOMNJEHHAX TaJaKTHK MO-
TYT OBITb «CKDBITHIE MAacChl» — BellleCTBO, -MOKa He OGHapyxkHBaeMoe
NpAMBIMH HaGJI0JeHHAMH; OHO-TO H «CTaGHJIM3HPYET» CKOMJIEHHS, U TOr-
La OTNajaroT BO3paXKeHH NPOTHB HAEeH HX ¢HOPMHPOBAHHA H3 JHD-
¢ysnoro BewecrBa. Ho nasa storo Heo6xoauMo, 4TOGH Macca CKPHITOro
BelllecTBa B AeCATKH, a HHOrZa ¥ B COTHH pa3 (!) npesmliuasa Maccy
«cpeTAllerocs» Bewectsa. B. A. Am6apuyMsuH cuMTaer nonobuoe Ho-
nylileHHe HCKYCCTBEHHBIM.

JanenefiinmM pasButHeM kKouitenuHu B. A, AmGapuymsina sBuicq
BHBOJ O CYIUECTBOBAHHH HOBOTO, paHee He H3BECTHOTO acTPodU3HKe SIB-
JIeHHSI aKTHBHOCTH sflep rajnakTHK. [oaroe Bpems oOkoJosimepHble 006-
JIacTH TaJaKTHK He NpHBJeKaaH ocoGeHHoro BuHMauuA. Cuuranocs,
9T0 3TO — <«PALOBble XeTasJH» CTPOEHHSA, B HHX HaXOASTCA OGHLIYHHE
3Be3/lHBle CKONJIeHHA. [IpaBaa, HeKOTOpHe, 6YKBaJbHO eJHHHUHBle HCCJTe-
JAOBaHHs CBHIETE/JbCTBOBAJH, YTO SfApa TaNlakTHK cofepxar B cebe
BecbMa HeOXHOaHHBe «ciopnpH3bl». Hanpumep, B 1943 r. aMepHxaHCKHA
actpodusnk K. Cefidepr 06HAapYKHJT HECKOJBLKO TajlakKTHK, fApa KO-
TOpHIX 06/1ajla/H pPe3KO MOBHIUEHHON SAPKOCTbIO H BHIGPACHBAJH MOTOKH
rasa co ckopoctaMu mnopsaka 1000 km/c. Kaszanoch OH, 3TH aHoMaJb-
HHe (GaKTH colepxKaT ABHHA HaMeK Ha KaKHe-TO HeoOHUYHHEe SBJICHHS
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B LUEHTPaJbHLIX HacTAX HeKOTOpHX rajdaktuk., Ho momsar sTor HaMek
6n1 Tobko B, A. AmGapuymsiiom Gojlee yeM HeCATb JeT CNYCTS.

HenocpeacTBeHHBIM COOBITHEM, KOTOpOe TNPHBEJNO K OOHApYXeHHJO
AKTHBHOCTH siZlep TaJaKTHK. CTaJ0 OTKPbiTHe B 1952 r. aMepHKaHCKHMH
acTpoHomamu B. Baase n P MunkoBckuM paaunoranaktuk. Cam# aBTo-
Pyl GTKPBITHSA NMPEAJONKHIIL MOJeJb, COrJacHo KOTOPOA PaAHOraJaKTHKH
BOSHHKAIOT B pe3yJbTaTe CTOJKHOBEHHA [BYX paHee He3aBHCHMbIX
3pe3aubx cucreM. B. A, AmGapuymsas. oaxaxo, B 19563—54 rr. coop-
MYJIHpOBa/ afbTePHATHBHOe OObsNCHEHHe, BbIIBHHYB CHayaJja THNOTE3y
0 pasiejeHHH TaJaKTHK, 3aTeM — JeJeHHs sApa TaJakTHKH Ha [Be
YyacTH, ¥ HaKOHel, THMOTe3Y O TOM, UTO B fAApe KaXAO0f paaHOorajax-
THKH TPOH30UIeJ CBEePXMOLIHBI B3PHB, CONPOBOXKAAOIMHACH BuGPOCOM
06.1aK0B YacTil BbiCcOKOf smeprun. B. A. Am6apuymsHom 6.0 OGHa-
pPYXEeHO CYUIeCTBOBaHHe H HApPYrux ¢oOpM aKTHBHOCTH fnep (BHOPOCH
IVIOTHBIX CTyUIeHHH Macwitaba HeGOMbIUHX ra/JaKTHK; BHOGPOCH rasoBHX
CTPYfl H PeJTATHBHCTCKOA MJa3Mbl; Hajandue YJAbTPadHONETOBOrO  KOH-
THHYVMa B CTMeKTPaX TaK Ha3biBaeMslx ra’akTHK Mapkapsna H 1p.).

B o06o6uwennoi ¢opme cosokynnocts Haed B, A, AmGapuymsna
6nl1a chopMmysHpoBaHa B ero ok.Jale «O6 5BOJIONHH TaJakTHK» Ha
XI Coabsefickom konrpecce (Dpioccens, 1958 r.). OchoBHble BHBOJH
J0K1ala, Pe3K0 NPOTHBopevallHe OOGLUENPIHATHIM B3rgAaM, Obiau
BCTPEYEHBl JIOBOJILHO clepxaHuo, HHTepnperauuns sBjeHHH HeCTalHO-
HapHOCTH B fIApPaX radakTHK, npeljoxenHas B. A. AmGapuyMsasom, 6bi-
J1a HacTOJIbKO HOBOH, 4TO NMOAOGHBIE COMHEHHS HEOAHOKPATHO BLICKA3bi-
BaJHCch H B AajbHefimleM. Ho B Xoje OCTPHX AHCKYCCHA TNOHATHe aK-
THBHOCTH #l1ep TaNaKTHK MNOJYYI 10 MHOrOUHCJeHHble HOBble 060CHOBA-
nus. B ceoeit Jlomonocosckoft nexuun (1972 r) B. A. AmGapuymsH
BbICKA3a/aCH 06 3TOM TaK: «..CAMBIM CEPbE3HBIM MOHM IOCTHXEHHeM #
OZHHM H3 JYYIIHX JOCTHXEHHA KoJalektThHBa DBiopakanckoft oGcepBaro-
PHH 51 CUHTAl OGHapyXeHHe aKTHBHOCTH flep TastakTHK.. B oraugne
OT CHTYauHH, nMesilei Mecto 15 feT Hasan, koria BHe DiopakaHa HHK-
TO He BEPHJ B CYUIECTBOBaHHE TAKOH -aKTHBHOCTH, CerOAHA O Heft roBo-
PAT MOYTH HA KaKJIAOM YIJY».

Ho ecanm 6B siApa ranakTiK COCTOAJH TOJBKO H3 3Be3n W AHb-
(y3Horo BellecTsa,- OOHAPYXKeHHBlE B HHX SIBJeHHS AKTHBHOCTH THMOA
B3PLIBOB H BbIOPOCOB, KOTOPhbic CONPOBOMKAAIOTCA OFPOMHBIM  SHEPro-
Bbl1eJJeHHeM 33 CPaBHHTEJBHO KOPOTKHE NPOMEKYTKH BpeMeHH, GH/H
6n1. no Muenuro B, A, AM6apuymsHa, HeBO3MOXHBI. OH BLIABHHYJ TH-
NOTe3Y ‘0 TOM, 9TO AJpa raJaKTHK COCTOSAT H3 TPeX KOMIIOHEHTOB: 3Be3f,
ra’a u HebOJBLIIX 1O pasMepaM CBEPXMACCHBHBIX TeJs, COCTaBJA-
I0IUAX Kak 6bl HX cepAueBHHY. Macca Takux Ten Moxer OblTh DaBHA
COTHAM MHJIHOHOB 1 jaXke MHAMHApAaM COJHEeYHHX Macc. 3TH IOBOJb-
HO T.IOTHBIE WJIH AaXKe CBEPXIJIOTHEIE Tesa MPeACTaBASIOT coboll HOBYIO
$opMY cylllecTBOBAHHA MaTePHH, BO3MOXKHO BOBCE HEH3BECTHYIO COBpe-
Mennofl ¢u3nke. AKTHBHOCTL siiep — De3YJbTAT AEATENbHOCTH 3THX
Te.l. OHH cMocoGHB pasfelsiThCA HA YaCTH, YHanasiolliuecs APYr OT ApY-
ra ¢ GOJALWHMH CKODOCTAMH, a TaKiKe BHGPACHIBATH MAaCCHBHBIC CTYCT-
ki Bentectsa. JIAs 3TOro B HHX NOMKHE GBITb 3aKJI0YeHBI B TOTEHIH-
aJbHOM COCTOSIHHII TPOMalHble KOJMYecTBa 3HeprHH. Bapwis sapa npH-
BOAUT K 06pa30BaHHI0 HOBBIX FaJaKTHK WJH, B APYTHX caydyasix, — pas-
JIHYHBIX 3Be3JHBIX NOJACHCTEM B TrajdakTHKaxX., YacTh 3Hepru#, ocBoGo-
AnBlueficA NMPH B3phiBe AAPa, MEPEXOAHT B KHHETHUECKYIO 3HEpruio o6-
pa3soBaBIUHXCA O0BbeKTOB. B pe3y/ibTaTe TaKOro poja B3pHIBOB MOTYT BO3-
HHKHVTb He TOJIbKO Mapbl FaJlakTHK, HO W Ilesble TPYMMBI, a TaKXe CKO-
IICKHS Ta/NaKTHK.
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Muorre acTpodH3HKH, NPHIAB 1ACK AaKTHBHOCTH R1€p rafakTHK,
He corialatoTcsl ¢ BRABHHYTHiM B. A. AmOGapuyMsHoM o6bAcHenHeM
@usnveckoil Npapoldb 3THX npoileccoB, OHM CHHTAOT Go.1ee BEPOATHLIM
MeXaHH3M KoJJarnca, B YaCTHOCTH, aKKpeuuH, T. e NalcHHA BelleCTBa
Ha CBEPXMACCHBIYIO YepHYI0 ABPY, HaXOAAWYIOCA B AIpe TaJakTHKH,
Co cBoeft ctopount B. A. AmGapuymss oTMeuaeT, YTO BCC NOI100HBEIE
MIONBITKH TFOKA He NplBeaH K ycnmexV. XoTs cyllecTBoBaHHE YepHbiX AbID
B0 Bcenennoft Bno.He BO3MOMNKHO, SBJICHHS aKTHBHOCTH Siiep Ta1aKTHK
B CHJY MIOTHX APHYHH elBa .JIH MOryT ObiTh OGBACHEHH MX HaJHYHEM.

B 60—70-e roast B. A. AMGapuymsan (1 BO3riaBaseMblfi HM KOJI-
nekTHB Biopakanckodi ofcepBaTopHH) BeplyJCs K H3Y9eHHIO SBAeHHI
HECTAllHOHADHOCTH, HAGMIONAEMBIX BO BHEUIHHX CJOAX TaK Ha3biBaeMHIX.
BenuxuBawiunx  3se3f. Cunranoch, uTOo BCUHXHBAOlUIHE 3Be3aW —
oTHocuTenbHo peakie obvektH. Ho B. A. AmG6apuyMsHoM 6Huio
NoKa3aHo, YTO Ha CaMOM Jlelie BCe 3Be3Ab-KapJHKH, BXOAsllle B
CKOMJIeHHA, TPOXOAAT AJMHTENbHYI0 a3y BHICOKOR BCMHILIEYHOM aKTHBIIOC-
TH, IPH KOTOPO# B 3Be3xe NMPOHCXOAAT MOUIHBIE, HO HAUCKPETHHE H CpaB-
HHTEIbHO KPaTKOBPCMEHHBIe Tpoulecch. TeopHs 3Be3AHON  9BOJIOCLHH,
cuntaer B. A. AM6apuymsH, noka He B COCTOSSHHH JaThb CKOJbKO-HHOYAb
000CHOBaHIi0e OGBACHEHHE AHOMAJbHOTO 3JHEPrOBHAENEHHA  MOJOALIX
3Be3/: Bce pa3paboTaHHble A0 CHX TOP MOAEJH SABJAAIOTCA NOBOJBHO HC-
KYCCTBEHHBIMH, HY OjJH2 H3 HUX He JaeT OTBeTa Ha BONPOC, OTKVI1a Oc-
perca 3ueprua Benwmku. [To muewnio B. A. AmGapuyMmsHa, KadecTBeH-
HO nanbosee npaBAONOROOHON ocTaeTCcs BHABHHYTAN HM PaHee rumore-
3a: B HCAPAX MOJOABIX 3BEe31 MOCYT OCTaBaThCH OTAeNbHBE, ellie He
pacnaBuinecs CrYCTKH CBCPXILIOTHOro /103Be3anoro BeitectBa. Mx pac-
najg B atMocdepe 3Be3Abl UMM daXKe BHe ee BHI3BIBAaeT fABJEHHE BCMBIUI-
xH, Hexoropule npo6iaeMbl 13ydends 3Be3JAHBIX BCOBILEK PacCMaTpHBa-
lorcs B, A, AmGapuymsuom B pafore «K cTaTHCcTHKe BCIBIXHB@IOUIHX
0GBEKTOBY.

Hrak, ucxoas H3 aHajH3a sABJEHHM HCCTAIHOHapHOCTH Bo Bceneu-
nofi, B. A, AMGapuymsi cuuTaer, 4TOo NPOIECCH KOCMHYECKON 3BO.IO-
LHH HAYT HE B HaNpaBJeHHH OT MeHee MJOTHHX COCTORHHA BelllecTBa K
6os1ee MAOTHHIM, KaK CYHTAET GOJLLIHCTBO acTPODUIUKOB, 4 8 NPAMO
NPOTUBONOACHHOM HANPABAGHUL — OT NAOTHLIX UAU daxce C8epXnaoT-
Mblx cocroanull — K menee naotHboim. Barnsaw B. A, AmGapiuyMmsHa
Ha 3BOJIOIIHOHHYI0O POJb AH(OY3HOTO DAacCessHHOro BelllecTBa H3J0NKe-
Hbl HM B Nokjaane «O MPOHCXOXKAEHHH TYMAHHOCTER»,

CrpeMuTenbiiblii nporpecc Haykn o BcemeHHO#t 3a mnocielnue lecsi-
THIETHS NPHHOCHT BCe HOBLIE TOATBEDPIKAEHHS HIEH O BayKHeHIeH 3BO-
JIOLHOHHOM DPOJIH SIBJIEHHN HecTalHOHapHOCTH Bo BcesenHofl, BnepBbie
peiaBHHYTORt B. A. AMmGapuymsuom GoJsee nosyBeka Hasal. Bcesenuan
0Ka3anach He TOJIbKO paciiHpsiollefics, HO H G6YKBaJbHO B3PHBAIOILEHALH.
Sra Haed crajsa cefivac o6IMM JNOCTOSHHEM, OHa NO NpaBy BOlUJa B
HayYHYIO KapTHHY MHpa I onpele’sicT MHOTHe BaXHeflline Hanpas.e-
HUsi acTpopHu3HYecKHX HccnepoBaunfi. Ho mnpobiema TeopeTHaeckoro
OGBSICHERHST THX SBJEHHN — HECMOTPS Ha MHOrIe JeCATHJeTHA  Hi-
TEHCHBHHX YCHAHIT HccaeloBaTedaei — ocraeTcsi B psile CaAydaeB oOT-
KpuiTofi. [IpHunHa coOCTOHT, BepOATHO, B TOM, UTO BceeleHHas HenaMepH-
MO CNOXKHee, YeM CYHTAJOCh ellle HeZaBHO.

B. B. KABIOTHHCKHH, kananaat ¢uiocodckHx Hayk



KOCMOTOHHS U COBPEMEHHASI ACTPO®H3HKA
(1937 r.)

JleBsiTHaALaTOE CTOJIeTHE M NeEPBOe JecsTHAeTHe ABal-
LaTOr0 O3HAaMEHOBAaJHCh MOsIBJEHHEM LEJOro psila «KOCMO-
FOHHYECKHX THNOTE3» H BooOllie YCHJIEHHHM BHHMAaHHEM K
BonpocaM KocMoroHHH. BecbMa xapakTepHo, YTO paccMar-
pHBaeMBblil NPH 3TOM KPYr BONPOCOB KacaJjcs TJIaBHHIM 06-
pPa3oM NpPOHCXOXAeHHs H pa3BHTHs Haweli CosHeYHOH CHC-
TeMhl, He 3aTpParHBasi CKOJbKO-HHOYAbL cepbe3HO Pa3BHTHA
3Be3] Boobule H TOil 3B€3XHOI CHCTEMbI, B KOTOPYIO BXOAHT
Hawe CoJiHue. Mbl HMeJIH HEKOTOpoe NpeAcTaBJeHHe O COC-
TostHHH CoJiHIla B HaHHbIil MOMEHT, HO He OblJI0 HHKAaKHX
SMIHDHYECKUX NAHHBIX 0 cocTogHHH CoJiHUA B NMpeablAyWIHe
anoxH. Mexay TeM uMmerHo CoJiHUe sBJsieTCs TJaBHBIM Te-
JoM Cosxeunoil cucteMbl. Takum o6pasom, Bce TIpeicTaBJie-
HHS O cocToAHHH CoJHeYHOil cHCTeMBbl B MpeAblAyllHe 310-
XH OCHOBBIBAJUCbL TOJBKO Ha 3HAHHH COBPEMEHHOTO ee COoC-
TosHHA. [lo3TOMYy KOCMOroHHYeCKHe THNOTe3bl CBOAHJHCH
MOYTH HCKJNUYHTENbHO K YMO3DHTENLHBIM pPacCyXIEHHAM
Ha OCHOBE M3BECTHBIX 3aKOHOB MEXaHHKH.

IIpHMeHeHHe CNEKTPOCKOMHYECKHX H APYrUX acTpodu3Hu-
YeCKHX MeTOJOB HCCJeJOBaHHS TNPHBEJO B ABaAlLAaTOM CTO-
JIETHH K HeoObluaHHO OBICTPOMY pAaCIIHDEHHIO HallUX cBeje-
Hull o 3Be3nax. [TosToMy ecTecTBeHHO, 4TO GbIIH chAeNaHbl
NepBLie MONBITKM MOCTPOHTL TEOPHIO 3BOJIIOLUMH 3Be3l BO-
obule, a He Toabko CoJaHila,

3nech aeno yxe NPeACTABAAJIOCh 3HAYHTEJbHO MeHee
GesnaiexubM. Habalonenus ykaseBajv Ha TO, 4TO PasJdiug-
Hble 3Be3Jbl HAXOAATCS B Pa3JIHUHBIX COCTOSIHHSX, o6jaajxas
CaMbIMH Pa3JIHUHBIMH AHaMeTpPaMH, MAacCaMH H SIPKOCTAMH.
EcrecTBeHHO AyMaTbh, YTO CpeldH MHOTOUYHCJEHHBIX HabJlo-
JlaeMblX HaMH COCTOSIHHII 3Be3] eCTb TaKHe, KOTOphle nepe-
XOAAT C TeueHHeM BpeMeHH OJHO B APYroe, T. €. YTO OXHH
H3 nabJiofaeMbiXx 3Be3] C TEUeHHEM BpeMeHH npHobpera-
10T (PU3HYECKHEe XaPAKTePHCTHKH, HabJ0laeMble Yy IPYTHX
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3pe3l. [Tosromy 3anaueil TeEOPHH 3Be3XHOH 3BOJIIONHH SBJA-
€TCs BbIACHEHHE TOro, KakHe »Ke H3 HabJioJaeMulX COCTOS-
HHt 3Be3] BOJIOLUHMOHHO CBfizaHW MexAay co6oil. Takoe
CBA3bIBaHHE OTHJbHBIX 3BeHbeB B 3BOJIIOUHMOHHYIO lelb
AOJIXKHO, KOHEUHO, MPOH3BOAHTHLCS Ha OCHOBAaHHMH ToOil HJIH
HHOH (H3HYECKON THNOTE3HI.

OraeabHbie 3Be3AbI

BHeWHHMH XapaKTepHCTHKaMH OTAEJbHBIX 3Be3[ SIBJS-
I0TCSl TPHU BeJHYHHHI: Macca M, cBetHMocTb L u paauyc R.
Kpome Toro, 3sesjibl MOryT OTJAHYATbCA APYr OT Apyra Ino
XHMHYECKOMY COCTaBy. JTO, OAHAKO, He 3HAYHT, 4TO COBO-
KY[IHOCTb 3Be3[- €CTh COBOKYMHOCTb, 3aBHCALIAs OT Tpex
nHan GoJiee -Mpou3BOJIbHBIX napamerpoB. Ha camom gaede
OMNBIT NOKAa3biBaeT, YTO MeX/JAY STHMH MapaMeTpaMH CYIeCT-
BYIOT -3aBHCHMOCTH.

Jast Bcex 3Be3fl, 38 HCKJAIOHYeHHEM GeJbIX KapJHKOB,
HMEET MEeCTO 3JJHHITOHOBCKOE COOTHOIUEHHe MeXIy Maccoi
H cBeTHMOCTBIO. [l/11 3Be3] MaHHOH Macchl AHCIEDPCHS CBe-
THMOCTell HAaCTOJIbKO MaJjia, 4T0 3TO COOTHOLIEHHe TPYAHO
Ha3BaTb KoppenauHel. Peub Hiaer o moutH cTporoil PyHKUH-
OHaJbHOI 3aBHCHMOCTH. Bce 3Be3fbl rJaBHOIl nocJeaoBa-
TEJbHOCTH H- 3Be3ABI-THTaHTHI -efi mofauuHsioTcs. Takum 06-
pasoM, OCTaTCS TOJNBKO ABa CBOGOAHBIX MapameTpa AJs
Hux: L n R. Ha camom pmene Mexay L W R takxe cyllecT-
ByeT KoppeJasuus, H3ob6paxaeMas auarpammoit Peccena.
Cornacso >To#l 1HarpaMme 3Be3b MaJIofi cBeTHMOCTH (cja-
6Gee a6COMIOTHOH BeJHYHHB +2™ ) HMEIOT CpPaBHHTE/IbHO
MaJyl0 DHCIEPCHIO PajHycOB, B TO BpeMs KakK AHCNEPCHS
panuycoB 1Jsi Gojee sIPKHX 3Be3l OIPOMHA.

Cpeau 3Be3x oueHb HHU3KOH cBeTHMOCTH (abconoTHAA
BeJHuUHHa cjabee +10™) Takxe HMeeTCsd OrpoMHas AHC-
nepcus (6enble KapJaHKH H KPacHble KapJHKH).

Ho ecsin B3ATh TOJBKO 3Be3/bl IJaBHOH MOC/EOBATEJb-
HOCTH C abCOJIIOTHBIMH SIDKOCTAMH MeXxay +27 u 10™, to
MOJKHO CKa3aTh, 4TO OHH 06Pa3yloT COBOKYMHOCTb, 3aBHCS-
HIYIO TOJNIBKO OT OJAHOro mapamerpa — macchl. Jlast HEX mpu
AAHHOU Macce XHCMEDCHH PaAMyCOB U CBETHMOCTEH MaJbl.

HOCKOJley BCC COCTOSIHHA 3THX 3Be3] ONpeAeJdloTCA O~
HHM napamMeTpoM — Maccofi, To nocJeqoBaTeJbHOE H Helpe-
PbLIBHOE NPOXOXAEHHE 3Be34bl 4Y€pE3 3TH COCTOAHHA NOJXK-
HO OBITb CBSI3aHO C H3MeHEeHHeM MaccCHl.



3Be3abl ke Gojee sipkue, yem +2", U Gosrec caabwuie,
qeM +10™, MOraH Ob HCNBITHIBATL HeMpephiBHbie 3BOJIOIH-
OHHBble H3MeHeHHs Ge3 3aMeTHOTO H3MCHEHHA Macchl, nepe-
X0Aft H3 OJHOTrO KJjacca B ApYroil.

OnHAaKO HYAHO OTMETHTb, YTO MBICJHMBI H CKaukoobpas-
Hble H3MeHeuHd. HanpHmep, MBICAHMBI nepexoabl 3Be3]h
THna F raaBHoil nocaeaoBaTenbHOCTH B cocTosuue 6eforo
KapaHka 6e3 n3MeHeHHsa Mmaccel. Ho 3ror nmepexon aoakeu
HeH30eXHO CONpOBOMKAATHLCA H3MeIICHHEM SPKOCTH Ha Ko-
HEYHYIO BeJHYHHY, B KOPOTKUII TpoMexyToK Bpesmerl. Mua-
ye Mbl HabJawoaanan 6bl cpell 3Be3] TaKOi MacChi 06beKTH
MPOMEKYTOUHO CBETIMOCTH.

Jo ciix nop MpHHHMAJI0Ch, 4TO H3MEHEeHHe MacChl 3BC3-
JAbl MOXKET NPOHCXOAINTb TOJBKO B pe3yJjbTaTe NOTEPH Mac-
Cbl, MPOHCXOAslLell, B CBOI0 ouepelb, BCJAEACTBUC H3Jyue-
HUs 3Be3ab. OaHako 3Ta NOTEps Macchl NPOHCXOIHT HacC-
TOJbKO MEAJCHHO, YTO A/ 3aMCTHOTO H3MEHeHHs Macchi
3Be31bl Tpebyercs, uToOLI HJIY4YeHHE MPOAGJIKAJNOCh B Te-
uyeHHe BpeMeHHn nopsaka 103 ger. Tem cambim runore3a o
3HAYHTEJBHOM H3MCHEHHH MacChl NMPH 3BOJICIHH  3Be3bt
NPHBOAHT K ONpeleeHHO{l BeJHUYHHEe 1IPOJAOKHTEIbHOCTH
fipouecca 3TON 3BOJIOUHH.

C npyrofl CcTOpOHbBI, HMeeTCsl psii BeCbMa BeCKHX apry-
MEHTOB B MOJb3y TOro, 4TOo BO3PACT BCeil Hauleil 3Be3AHO
cucteMbl He npeBocxoadT 100 ger. DT aprymeHTtn 6yAyT
TIpHBeNeHbl faJjee. YKa)eM 33ech TOJbKO Ha OJUH (haKT.
H3BectHo, YTo B pacnpejiesieHHH 3Be3A MO raJakTHueCKOH
JA0JITOTe BCTPEYAIOTCS HepPeryJsipHOCTH H HEOLHOPOJLHOCTH.
3TH HEeOLHOPOAHOCTH BbI3bIBAIOTCSH, BEPOATHO, KaK HEepPaBHO-
MepHOCTAMH B pacnpeieieHHH 3Be3J, Tak U HepanHOMepHOC-
TAMH B pacnpejeNeHHH TeMHOIT mMatepHu. Mcexay Tem ra-
JIaKTHUeCKast CHCTeMa HaXOAHMTCSl B COCTOSIHHH BpallleHHs
‘BOKpyr ofujero ueutpa TtsxectH. IloatoMy B pesynabrate
HECKOJIbKHX JeCATKOB 060POTOB A0JKHO 6blJO 6bl Mpou3soii-
TH NMOJHOe cMelieHHe 3Be3x (M KOCMHUYecKoil mHL.IUY w nac-
fipejeseHHe AOJKHO Ob1JI0 O6bl CTaThb PABHOMEPHBIM NO AOJI-
roTe. 3a HCKJKOYEHHeM CJayyaiiHbx GJAVKTYauHil Kak I
3Be3]1, Tak M AJs TeMHo{i Matepud. droro Hetr. CuaenoBa-
TeJbHO, YHCJO 0OOpPOTOB, KOTODOe ychesa npetepneth [a-
JaKTHKa €O BPeMeHH CBOEero BO3HIIKHOBEHHSI KaK 3Be31HOil
CHCTeMbl, He MoxeT ObITh nopsaka 6ogbuie decatH. [lo
BCeM NaHHBIM NepHoj O6pallleHHs] B raJlakTHUecKoil cHcTe-
Me 3akaioued Mexay 2-10% i 3-10% ner. [loroMy u BospacTt
FanakTHKH MO NopAAKY He J0.KeH NPeBOCXOAMTH 3-10° jet
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H Bo BcakoMm caydae 10'0 jer. Kak BeposATHY10O® BepPXHIOK
TPaHHIYy MOXHO yKasatb 2-10° jer.

C npyroit CTOpPOHBI, JaHHBIE TeOJIOTHH 1 MHHepaJIorHu
NpLuBOAAT AJA Bo3pacta 3eMJsi TOXeé K UHppe nopailka
2.10° ger. CuHrasn, 4T0 BO3pact 3eMJH ABJsSeTCA HHKHell
rpaHuueii Aas Bo3pacta ['allakTHKH, Mbl NPUXOIHM K 3aK-
JIOYEHHI0, UTO BOOOGIIe BO3[ACT raNaxTH4ecKoil cHCTeMbl 13-
Mepsiercst Cpokom 2-10° ger.

Taxkum ob6pasoM, BO3ZHHKAIOT ABe NTPOTHBONOJOXKHblE KOH-
LeNuHH: OfHAa — O <«JOJroifi IIKajle BPeMeHH» 3BOJIIIHH
nopsiaka 10'3 jer, apyrags — O «KOPOTKOIl UIKa.je» 110pAaKa
2-10° ner.

Ecau cnpaseiannBa josras lKaJja 3BOJIOLHH, TO 3Be3-
Ibl B TeueHHe CBOErO Pa3BHiH yCNeBalOT CHJIbHO H3MEHHTb
CBOI0O Maccy H fNepeMellaoTcsl -BI0Jb TJABHOIl MocJel10Ba-
TeJbHOCTH AnarpamMmubl Peccesia or B k M.

Ecau cnpaBexsinBa KOpPOTKas iIkaja, TO H3MEHEHUe
MacChl BCJEACTBHE JYYEHCNYCKaHHs He3HauHTeJbHO. JBO-
JoUHA Toraa 6ylder CBOAMTBCA JAHOO K MepeMelneHHI0 Ha
nHarpamme Peccena mo NpsiIMBIM NOCTOSHHOH CBETHMOCTH
{MOCKOJIBKY COGJIOLAaeTcsl COOTHOlIeHHe Macca - CBeTH-
MOCTb), JHGO K CKaykaM H3 O6GJAacTH «OOBIYHBIX® 3Be3] B
ob6aactb 6esblX KAapJHKOB (rJe Hapyliaercs COOTHOLIeHHe
Macca — CBeTHMOCTb) HJH OO6paTHO.

Taxum 0o0pa3oM, A4S TEOPHH 3Be3JHOH 3BOJIOUHH GYH-
AaMeHTaJbHHIM BONPOCOM fBJsETCS BHIOOD MeXAy HAOJroii
H KOPOTKOH HIKaJoli BpeMeHH 3BojouHd. Has Toro uro-
6bl OCBETHTb BONPOC O NPABHJBHOCTH TOIi HJIM HHOM LUKAJb
BpeMeHH, Mbl O0paTHMCH K pacCMOTPEHHI0 3Be3AHBIX CHC-
TeM, BXOAAILHX B cocTaB Haleli ['anakTHKH, H Tpexie Bce-
ro K ABOHHBLIM 3Be3daM.

JiBoltHLIE 3Be3AbI

JlBofiHble 3Be3Abl MPeACTaBJAAIOT c060il 3HaYHTeNbHO 6O-
Jiee IIHPOKOe ToJe AJ5 MOHCKOB 3BOJIIOIHOHHBIX CBsi3eil,
YyeM ONHHOYHHI® 3Be3fbl. ITO CJAelyeT yXKe H3 TOro, 4To BMe-
cto Tpex napamerpoB L, M u R, 1ocTynHbix HaGJiloAeHHIO
H TPHTOM ellle CBA3aHHBIX MeXAy coOoH, MMeercs 3HAYH-
Te1bHO 6oJbllee YHCJIO HX. ITHMH rJaBHeHIUIHMH napamMert-
paMi aBasiotes L, M, R ans raaBHOI 3Be3dbl H AJS COYT-
KHKa, GoJsbliaf NoJgyocb OpOHTHL a M TNOJHBII Bpallarelb-
Hbllt MoMeHT H cHcTembl. JIpyrve napaMeTpbl, XapaKkTepH3y-
I0llHE OPDHEHTAUHIO OPOHTH B NMPOCTPAHCTBE, AJS KOCMOIO-
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HHH, BEpOATHO, MeHee cyulecTBeHHB. OfHaKo ynobHee BMe-
CTO NOJIHOTO BpalliaTe/IbHOro MoMeHTa /{ paccMaTpHBaThL
3KCLeHTPHCHTET, BMeCTe C MaccaMH H 6OJbliofi NOJYOCbiO
onpeneJsiouinil BeJHYHHY TOH YacTH TMOJHOrO BpallaTtelib-
HOTO MOMEHTAa., KOTOpas cBA3aHa ¢ opOHTAJbHBIM JBHXKEHH-
eM 1l KoTopas ofbiuHO GJIH3KA K MOJHOMY MOMEHTYV.

JI>KHHC yKa3aJjJ Ha TO, UTO cpelH 3Be31 C onpefe/eHHbI-
MH OpPOHTAMH YHCJO Map ¢ SKCUCHTPICHTETAMH MEX1Y € H
€+de nponopuHoHanbHo ede. C APYroil CTOpPOHBI, MOXHO
JIerko BBIYHCJIHTb, UYTO ¥ TNPH CTATHCTHYECKOM PaBHOBECHH,
T. e. IpH Haubo.Jee BepOSITIIOM pacnpeleseHHH, UYHCJIO nap
C 3KCUEHTPHCHTETAMH MEXKI1Y € H € +de N0JKHO ObiTh TOXKE
TIPONOPIHOHANBHO ede.

[Toatomy JIKHHC 3aKJI0O4HJ, YTO 3TO HauboJee BELOAT-
HOe pacnpenesieHue 3JeMeHTOB OpOHT HMeeT MeCTO B Ha-
weii 3Be3aHoil cHcTeMe. Mexki1y TeM yCTaHOBJeHHe HaHOO-
Jlee BEPOATHOrO paclpefeseHHs 2JeMeHToB opOHT Tpebyer
HEKOTOPOro BpeMeHH. DTO BpeMsi — Ha3biBaeMoe BpeMeHeM
pesnakcaluu — MOXeT GblTh BBIYHCJAEHO HAa OCHOBAHHUH TOTO,
YTO TNPHYHHOIT U3MeHeHHIl 3JeMeHTOB OpOUTH Napbl sBJA-
eTCsi MPOXOMXKAeHWe No6JH30CTH OT napbl NOCTOPOHHel 3Be3-
JAbl. DTH M2MeHeHHS ¥ NPHBOAST K YCTAHOBJICHHIO HaHboJee
BEPOATHOrO pacnpejesedus.

OueBHIHO, UTO BpeMsi peJaKCallHd 3aBUCUT OT B3STOM
COBOKYTIHOCTH Map B TOM CMbICJe, YTO OHO Pa3fNHYHO [IJsk
COBOKYITHOCTH TeCHBIX Nap M [IJsi COBOKYNHOCTH JaJieKHX
nap. Hast TecHeIX nap ¢ GOJBIUUMH TOJYOCSMH OpPOHUT —
NopsAZAKa HECKOJbKHX aCTPOHOMHUYECKHX eAMHHIl (HJAH Hec-
KOJbKHX JeciTKOB) — BpeMsl pejlakcaluuu Oyler nopsigxa
103 ser. TlosTomy, npuHHMAasi BO BHHMaHHe, YTO [apbl C
Y3BECTHBIMH OPOHTAMH SIBJAIOTCSI TAKMMH TecHbIMH, JIXKHHC
YTBep KAaJ, UTO pacnpeleseHHe SKCLUEHTPHCHTETOB OpGHT
JABOMHBIX 3Be3l SABJAETCS N0KA3aTeJbCTBOM TMpaBHJILHOCTH
JOJITOIT U1KaJBl BpeMeHH 3BOJIOLHH. '

Ha camoMm e nese, KaKk nokasaJj aBTOp, 3TO yTBepXie-
fie okasajiochk owuGouyHbiM. Ileslo B TOM, uyTO. MPOMOPIHO-
HaJbHOCTh MHCJA OPOHT C SKCLUEHTPHCUTETOM MEXIAY & H
g+de BeanuuHe ede AONIKHA OCYUIECTBJATLCS He TOJIBKO
npH HanboJsiee BepOSITHOM pacrnpeiejieHHH ABOIIHBIX 3Be3] B
¢$a30BOM NPOCTPAHCTBE, HO OV1e€T UMETh MECTO H NPH BeChb-
Ma IWHPOKOM KJlacce APYrHX MbICJHMBIX pacnpenefeHuii.

W3 sneMenTapHbIX coobpakeHHil OyeBHAHO, 4TO pacmpe-
JeJjieH’e KOODAMHAT H CKOPOCTell CMYTHUKOB, OTHECEHHBIX K
KOODAHHATHON cHCTeMe, CBA3aHHON C rJaBHOH 3Be3/0#, on-
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peneaser cob6oil OAHO3HAYHO pacnpejeseHHe 3J1eMEHTOB Op-
OUT CNYTHHKOB BOKpYT TrJaBHbIX 3Be3l. [lostomy BmecTo
TOro 4To6bl H3yYaTb 3aKOH pacnpenefieHHs 3/JeMeHTOB, Mbl
MOXKeM H3YYHTb 3aKOH pacnpeejieHHs B (a3oBOM NpPOCT-
paHcTBe, H Hao60poT. 3aKOH pacnpenesieHHs B  (a3oBOM
MPOCTPAHCTBE MPH CTATHCTHYECKOM DAaBHOBeCHH (3aKoH
boabumana) yrtBepxkaaer, yTo MJIOTHOCTb B (Pa30BOM mpoC-

TpaHCTBe NMPOMOpUHOHAJbHA e —£/, rpe £ — sneprus op-
OuTaJ BHOIO IBH)KEHHS B mape, a § — TakK HasbiBaeMmblif
«MOAYJAb» pacrnpeiesieHHs.

Oka3plBaeTcs, 4TO YHCJO SKCIEHTPHCHTETOB, 3aKJIOYeH-
HBIX MeX1y € H e+dé, 6yaeT NponopLUHOHANbHO ede He TOJb-
KO B TOM cJyyae, Korxa TmJIOTHOCTb MpPONOPLLHOHAJbHA

e —E/", Ho BO Bcex cJayuasix, Korga (asoBas NJOTHOCTb
ecTb Jiobasd npousBoabHas ¢yHKuHA 3Heprun E. Ilostomy
H3 HabJl4eHHOrO pacrnpejesleHHs] 3KCUEHTPHCHTETOB HeJb-
31 feaaTbh BBIBOAOB O TOM, YTO yIKe VCTaHOBHJOCh HanboJee
BEPOSTHOE paclpejlesieHue.

ABTOpY ynanoch moKas3aTh, UTO Mbl MOMEM CAENaTb Bbi-
BOA O 3aKOHe pacrnpefesieHdss 60JblLIMX moJyoceil, HCXOAA
H3 pabjlonaeMoro pacnpeieseHHsi BeJHYHHbl MPOEKUHH
PaccTOSHHH MeXIy KOMIIOHEHTaMH Ha HeGecHylo cdepy.

O6paboTka BecbMa GoraTbhlX H NMOJHBIX AaHHBIX, coBpaH-
HBIX B HeAaBHO NMOSIBHBLIEMCS KaTaJjore BH3yaJibHO ABOIHBIX
3Be3ll JiTKeHa, NpHBeJa K 3aKJIOYEHHIO, YTO MOJIHOE YHCJIO
BCeX Op6UT ¢ GOJNBLIHMH MOMYOCSAMI, 3aKJIOYEHHBIMH MeXKAy
a " a-+da, nponopuHoHanbHo dd/a. TIpeamosnoxuB, UTO
¢a3zoBas NJIOTHOCTH { 3aBHCHT TOJABKO OT GOJBIIOH MOJYOCH
(T. €. OT 3HEpPrHH), HETPYAHO MOKAa3aTh, UTO. IOJHOE YHCJIO
nap ¢ GOJBIIAMH TNOJYOCAMH MeXAY a U a+da J0JKHO

OuTh NponopiHoHaabHO {Yada.
Oscroga cnenyer, 4TO H3 HaGJIIOEHHI MBI HMeeM:

==

T ade?
rae C — moctosinHaa. TakuM o6pa3oM, (a3oBas MIGTHOCTD,
Tmony4yeHHasi U3 HabJlOoeHHH, He mpeacTaBiasieTcs HoabLMa-
HOBCKOI1 HopmynoH.

BriyucaeHne nokasbiBaeT, YTO BpeMs peJaKCallHH AN
mwHpokux nap (ot 1000 mo 10000 acTpoHOMHUeCKHX enH-
wui) nopsiaka 10'° ger. Ecam ass HHX ellé He YCTaHOBH-
Joch nanboJiee BepOSITHO® pacnpelesieHHe, TO 3TO YKa3bl-

BA€T Ha TO, YTO BO3pacT Halleil 3Be3/HOIl CHCTeMbl He Mpe-
Boimtaet 107 ger.
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Ho He TosbKO B 3TOM 3aKJ/0UaeTcsi OTKJAOHEHHE OT Hau-
6oJjiee BepoATHOro pacnpefeJenus. [Ipu nponeccax cdau-
KeHHIl 3Be3[ MexAy coB0H LOJXKHO NMPOHCXOAHTb pa3pyule-
nHue u ob6pasoBaHue nap. Tak, B pe3yabrate COJHMKeHUS
JBOHHOH 3Be34bl ¢ OAHHOYHOH JABOHHAfA 3Be3la MOXeET pac-
nacTbCsi, H noche cOAHKeHHs Mbl 6yJeM HMETh TPH Yyiafd-
IOLIHECs APyr OT Apyra 3Be3fn. Bo3MoxHbl 1 obOpaTtHbe
NpOLECChl, KOTAA TPH 3Be3Abl cOMiDKaooTcs MeXAay codoil,
H B pe3yJbTaTe NoJydaercd OJAHa J[BOHHAas 3Be3ga H OAHA
0OJHHOYHAsA, KOTOpas MOJy4YyacT yBeJHYEeHHe KHHETHUECKOll
3HEPrHH 3a CYeT 3JHEPrHH, ocBobGoAHBLIefics B pe3y.abrare
06pa3oBaHUs ABOIHOMN 3Be3Abl. C TedeHHEM BpEMEHH dOJIA-
HO YCTAHOBHTLCSI HEKOTOPOE AHCCOUHATHBHOE pAaBHOBECHE,
npi# KOTOPOM UYHCJO ABOHHBIX 3Be3] ¢ GOJbUIMMH [0y 0Cs-
MIl, 33KJIIOYEHHbIMH B HEKOTOPHIX Npefeax (Mex1y @; K
@), LEeJHKOM OnpejenseTcl KOHUeHTpauHell OJHHOYHBIX
3Be34 (HX uHcaa B Kybonapceke) H MOAyJeM pacnpeiele-
Hust 0. M ta u apyras BeaHuuHnl HaM H3BecTHbl. [lostomy
H3 GOPMY.IB AHCCOUHATHBHOIO PaBHOBECHA Mbl MOXeM Hafi-
TH OTHOCHTEJbHOE YHCJO ABOIHBIX 3Be3f CpPeAH OAMHOYHBIX.
OxaspiBaeTcd, 4TO BHIYHCJEHHHIH TakHM 06pasoM MNPOUEHT
IWHPOKHX ABCIibIX 3B€31 B AECATOK MHJIJIHOHOB Da3 MeHb-
we Habawojpaemoro. OTci0Aa C/aeldyeT, YTO LHCCOLHATHBHOE
paBHOBecHe Cpe/lH LIHPOKHX Nap elie He HacTymujo. Mex-
Ay TeM AJs nap c paccrosnieM ot 1000 xo 10000 acTpoHo-
MHYEeCKHX eAHiHI{ 3TO AHCCOIHATHBHOE paBHOBECHE 10JIX-
HO Obij1o Obl HAacCTYNHTb TOXKe B TeyeHHe NPOMEeXyTia Bpe-
MeHIll mopsinka 10'° jger. TakuM o6pa3oM, U B 3TOM (.ydae
OTK/JOHEHHEC OT CTaTHCTHYECKOrOo PaBHOBECHS YKa3blBaeT Ha
NPaBHJABHOCTD KCPOTKOI LIKAJBl 3BOJIIOHH 3BEe3JHOIl CHC-

TCMBI.

OTKpHTHe 3BE3/AHBI€ CKONJNCHHA

OTKpHThie CKOMJEHHS TOXKe MOTYyT GHTb OXapaKTepH3o-
BaHbl IOCPECACTBOM LCJOro psiia mapaMeTpoB. BaxHefiuin-
M H3 HEY $BJFI0TCA: 1) NMOJIHOE YHCJIO 3Be3] B CKOMJEHHH
1 2) rnoasast sueprusd £ CKOMJIEHHS, pacCMaTpPHBAeMoOro Kak
zaMKXHYTass MeXaHHuYecKasi CHCTeMa.

PaccMoTpHM, Kak JOJXKHO BeCTH cebsl CKOMICHHC, Mpeio-
cTaBJacHHOe caMoMy cebe. OueBHIHO, WTO NPI ABIlMKECHHIF
3Be31 BHYTPH CKOMJAeHHs OyAyT NpOHCXOAHTb HX cOAHKe-
HHA Mex 1y coGoii H, €1e10BaTtcabHO, OOMEH KHHCeTHUEe KH-
MII 3HepTHAMH. B pe3ysabpTate nepBoHauaanHOe pacnpeie-
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Jcuue 3HCPrufi 6yaeT MeHATHCA, H 110 HCTEYEHHH BPEMEHHM
peJakcalHH pacnpeieseHHe CKOpPOCTell B KaXKAOM 3JieMeH-
Te o6beMa NPHOAH3HTCA K pacnpenesieHuo Makcsenanaa —
Boasumana.

Ho npu MakcBeJslOBCKOM pacnpeleieHHH CKOpocTei
Bceraa 6yAeT CylIeCTBOBAaTb HEKOTOPAA YaCTh 3BE3A, TAKHX,
4YTO HX KHHETHYeCKas 3Heprus npeBOCXOJAHT 3HEPruHi0 OTPHI-
Ba OT cKonJjeRHA. HHBIMH cJI0OBaMH, MPH MaKCBeNJIOBCKOM
pacnpeleeHHH CKOpOCTeil HeKOoTOpas 4acTb 3Be3d Oyaer
06/1a1aTb CKOPOCTAMH, NPEBOCXOAAIMMH KPHTHYECKYIO.

Takum o6pa3oM, npeBpalieHHe MepBOHAYaJIbHOrO pac-
fpEeACICHAS CKOpOcTell B MaKCBeJIJIOBCKOe NPHBOAKT K INO-
SIBJIEHHIO OMNpeleseHHoi O NPOolleHTa 3Be3] ¢ TaKHMH 00.b-
LIHMH CKOPOCTAMH. 3Ti 3Be3aAb MOKHAAIOT cKomjeHne. Ho
BMECTO HHX AOJIXKHBl NOABHTLCA B pe3yJhTaTe COAHXKEHHI
Apyriie 3Be3ibl CO CKOPOCTAAMH, NPeBOCXOJAALUIHMH KPHTH-
YecKyvio, H T. 1. Takum o6pa3oM, CKOMJIEHHe JOMKHO Med-
JIeHHO TepsiThb 3Be3An. JlosiXkKHa NPOHCXOAHTL AHCCHIIAIUA
3Be3nHoro ckonvenus. [Ipk 3ToM B nepBy10 ouepelb H3 CKO-
flJIEHHR LOJIKHBl BhiOpachlBaTbCA 3Be3lbl ¢ MaJof Mmaccofl,
T. €. KapJHKH.

Bpemsn, B TeueHHe KOTOpPOro npoH30fiAeT pa3pylueHHe
CKOILJIEHHS1 [0 MOJIOBHHBl €ro MepBOHAaYaJbHOrO 4YHCJEHHO-
ro COCTaBa, 3aBHCHT TOJIbKO OT IJIOTHOCTH CKOMNJIEHHSI B CJV-
yae, KOrja OHO COCTOMT H3 3Be3J paBHOil Macchl. Buiuncie-
HHC NOKa3biBaeT, YTO NpPH HabJlogaeMblX MNMJOTHOCTAX Bpe-
M5, B TeYeHHe KOTOPOro CKOIJIeHHe pa3pyLIHTCA HanoJoBHU-
fy, He npcBocxoAHT 1010 jer. sl «M3rHAHMA» e KapJau-
KOB H3 CKOMJeHHs TpelylOTCSi B HeCKOJbKO pa3 OoJiee Ko-
POTKHE CPOKH.

TaxuM o6pasoM, paccMaTpHBas 3BOJIOLHIO HEKOTOPOTO
CKOMAEHNs, Mbl BHIHM, YTO YHCJO 3Be3[], 0cOOeHHO caalbix,
AoNAHO TocTeneHHo y6mBaTh. Ho, kxpome Toro, kaxias
3Be31a, YXOAALAA H3 CKOMJIEeHHs, YHOCHT C COBOI MOJOXKH-
TeJAbHYIO KHHETHYECKY1o sHepruwo. [lostoMy noJHas 3Heprus
CKOTIJIeHHS AOJXKHA YObIBaTb H BO BCAKOM CJydyae He BO3-
pacTaTtk.

PaccMOTpHM Temepb COBOKYNIOCTb OTKPBITHIX CKOIMJC-
HHI, Habae4aeMbIX HaMH B JaHHbIH MoMeHT. Ecau 6wl aTi
CKOMN.1eHHd ABASAJIHChH pa3HbIMH (a3aMH 3BOJIOUHH OIHOTO
Y TOro e o6beKTa, TO CKOMJEHHA C MEeHbIIHM YHCJI0M
3Be3.1 J10JKHB 6blaH Obl 06J1a1aTh MEHbIIHMH 3HEPTHSMH.
Ha caxom aese no.sHble 3HEPrHH CKOMJIEHHIT OTPHLATENbHSI,
¥ NO3TOMY MOKHO CK23aTb, UTO V CKONJIEHHH, COCTOSUIHX
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13 MeHbUIero YHcsaa 3Be3[, AOJXKHbI Oblid Obl HA6J101aThCA
6osiblune no-d6COMIOTHON BesHuHHe 3HEPruUH. B pabote OA-
HOTO H3 TCOTPYAHHKOB AcTpoHOMHYeckoit o6cepBatophu JITY
MOKAa3aHO, UTO HA NPaKTHKe HMeeT MecTO o6paTHOe COOTHO-
LIeHNiE, T. e. Gosee OeaHble CKONMMEHHA 06/1aflal0T MEHbIIHMH
no a6coNOTHOH BeJHYHHE MOTEHUHAJNbHBIMH 3SHEDLHAMH.
ChnenoBaTesibHO, HadajibHble YCJOBHA AJs DPA3JHYHBIX OT-
KPBITBIX CKOMJIEHHH ObliH PasJHUYHBIMH, H OHH He ABJAANT-
Cst TPOCTO Pa3HbIMH (pa3aMH 3IBOJIIOIHH OAHHAKOBBIX- MEXAY
cobofi o6bexkTOoB. MHBIMH cJloBaMH, $akTel rosopat 3a To,
YTO OTKPHITHIE CKOMJeHHs He APOXBHHYJHCH AaJIeKO Ha OYV-
TH pa3pylueHHd. ToJibKO AeficTBUTeJbHAsA GeAHOCTb HX Kap-
JHKaMH TOBOPHT 3a TO, UTO, ObITb MOMKET, 3TOT MNpolLect
Hauaacs. TlockosnbKy BpeMsi pacnaja CKONJIGHHA He fnipe-
BocXoAUT 100 jieT, TO MBI IPHXOAHM ONSITh K KOPOTKOH 1IKa-
Je ags Bospacra 'ajakTHKH.

BHyTpeHHee cTpoeHHe 3Be3x M MX Pa3BHTHe

Bensiuika HoBeix npefctaBasior coboit BecbMa CJOXKHBIE
sIBJIeHHd, NPOTEKalllHe B BeCbMa KOPOTKHE MPOMEXKYTKH
BpeMeHH. B HeCcKOJIbKO AeCSITKOB YacOoB 3Be3lla YBeJHYHBA-
€T CBOIO SIPKOCTb MO CPABHEHHIO C NepBOHAYaJbHOH 0T He-
CATH 10 CTa THICSIY pas, -a MOTOM MENJIEHHO majaet B fAp-
KOCTH, HOCTHras uyepe3 HeCKOJIbKO JieT TNPHOJHM3HTENbHO
nepBoHauajbHoro GJjecka. Benwiika Hoso#t conpoBoxia-
¢TCd, TakKHM 00pa3oM, BbljejeHHeM 60JblIOT0 KOJHYECTBA
ayuucToil sueprud. Ho BecbmMa Ba)KHO, 4TO, KpOMe TOroO,
NpH BCMBILIKE 3Be3la BuifGpachiBaeT B INPOCTPAHCTBO CBOH
BHellHHe cJoH. Ko/auuecTBO BbiAeNsieMOH NpH  BCIiblIKE
SHePrHH TOYHO OHCHHUTh TPYAHO, NGO YaCTb 3TOH 3HEPrHH
nileT Ha paboTy CbibpacbiBaHds oboJsouku. OaHako npub-
JuXKeHHo oHa nopsiaka 10%—10% spros. UYrto Kacaercs
1a2chl BLIOPOILeHHOT 060JOYKH, TO, COTAACHO MOAPOGHLIM
HCCAeROBaHHAM, npuBeleHHsiM [oplaenaase B ero auccepra-
ud, ona nopsinka ot 10~° no 10—* conneuHo# maccei. Ta-
KHM oOpa3oM, H3MeHeHHe Macchl, TNPOHCXOAsiiee MpH
BIMBIIKC, HE2HAYHTEAbHO. TOYHO TaK Ke BHILEJCHHAs 3Hep-
THSE COCTaBJIAeT HeOOMbILYIO AOJI0 JYUYHCTOI SHEpPrHH, 3akK-
JioteHHCH B 3Be3fle B KaXK/[AblH JaHHBIH MOMEHT BpeMeHH.

Oznnako cTaTHCTHYeCKHe AaHHBIE YKa3biBalOT Ha oOuYelib
6oabuivio vacToTy Bembiwlek HOBBIX Kak B Halell 3Be31HON
CHCTEME, TaK H BO BHELUHIIX FaJlaKTHKAaX. 3a BpeMs XKH3HIE
SBE3NHO{l CHCTEMBbl HAa Ka)KAyIO 3Be3ly B CpefHeM MNpPHXO-
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AUTCs1 HE OJ4Ha, a, BEPOSITHO, HECKOJIbKO NeCSITKOB BCHBIILIEK.
Mexay teM ¢ 6oJbLIOH BEPOSITHOCTBIO MOXHQ YTBEpXKIATh,
yto Co.HLUe 3a BpeMs CYLIECTBOBAaHHS 3eMHOIl KODbl He
UCMBITA0 NOJI00HOH BCHOBIIIKH, 3HAYHT, HMEIOTCS 3BE3Jbl,
KOTOpbie He HCNBITHIBAIOT BCHBILIEK MO KpafiHeidl Mepe CTOJb
yacto. JAdast Toro uto6bl 06BACHUTH HabJIOAAeMYyl0 YacTOTY
BCNbllIeK, NPHUIEeTCs MNpelnoJOXUTE, YTO HMeeTcsl Apyras
KaTeropHs 3Be3J, KOTopas BClIbIXHBAeT yalle, 4eM IeCATKH
pas B cBOeil XI3HH.

Mgl npUXOAHM, TaKuM 06pa3oM, K 3aKJKUYEHHIO, UTO CY-
LIECTBYET LeAbH Kjaacc (M NPUTOM AOBOJbHO MHOIOYHC/IEH-
Hbl1) 3Be3d, o6JlagamouldX CnocOOHOCTbIO AaBaTbh BecbMa
yacTrie BCOBILIKYU. B pesysabTaTte 60ablUOro yHcsaa BCHOBIILIEK
MOKE€T NDOH3OHTH 3HAyHTeJbHas yOblJb MAacchl, H 3Be3ja
nepeiiget B aApyroe coctosiiue. CTOUT OTMETHTb, 4YTO Mbl
3HaeM B HacTosiLlee BpeMsl yie ABe 3Be3[bl (HOBONOJOOHBIC
nepexeHHste T Komnaca u RS 3MeeHocna), Kotopble HCNBI-
THIBAlOT BCMBIIIKH Yepe3 MNPOMeXYTKH BpeMeHH nNopsjika
HECKO.JbKHX [ECATKOB JieT, HO OHH B MaKCHMYyMe SIDKOCTH
caabee a1pyrux HoBbIx.

CBepxHoBLIE

3xayuTesbHO GoJiee PEAKHMH ABJEHHUsIMH, yeM HoBble
3Be3Abi, ABJAIOTCA BCIbIIKH CBepXHOBbIX. Bo BpeMst BCnbIIL-
KH CBepXHOBOH fIPKOCTb BCNLIXMBAWOLIEH 3Be3[bl YyBeJHYH-
BAETCA HACTOJIbKO, YTO OHA CTAHOBHTCA B CTO MMJIJIHOHOB
pa3 spue Conuua. CoeKTpOCKOMHYeCKHe HaGJIOAEHHUs, NPO-
BejeHHble B 1936 r., YCTAaHOBHJH, YTO U B 3TOM Caydae Mbl
HMeeM jeso ¢ BeiGpacbiBaHHeM 000J0uKH. [leTasbHBle HC-
cJaeiOBaHUA O Macce BBHIOpOLUeHHOH TakHM ob6pa3oM 060-
JIOYKH ellie OTCYTCTBYIOT, HO HeT HHKaKHX COMHeHHH, 4TO
OHa COCTaBJIsieT y¥Ke 3aMeTHYIO J0J110 Macchl 3Be3abl. Brige-
JIeHHasl SHEePrHs TaKXKe OUeHb BEJHKA W CPABHHMA C KOJIH-
4eCTBOM JYy4HCTOH 3HepruM, 3aKJIOYEeHHOH B 3Be3fle corJac-
HO COBpeMeHHbLIM TEODUAM BHYTPEHHErO CTPOEHHH 3Be3[.
Bri6pouenHas o6004Kka ¢ OrPOMHOl CKOPOCTBIO pacceuBa-
€TCfi B NPOCTPaHCTBeE.

HecoMmueHHo, uTo npu Benbitike CBepXHOBOH NPOHCXOMUT
Kakoe-T0 (yHIaMeHTaJlbHOe H3MeHEeHHe B CTDOEHHH 3Be3-
ZBI.

He6oabiuas yactora Benbiliek CBepXHOBBIX TOXe yKa-
3blBaeT, YTO MBI, NMO-BHAHMOMY, HMeeM JeJio CO CTOJb (PyH-
JaMeHTaJbHBIM H3MeHeHHeM, KOTODOe MOKET IPOHCXOAHTh
JIMIIb OJHH pa3 B XKU3HH 3BE3]HI,
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MnanerapHHe TYMAHHOCTH

baaroaaps paGoraMm 3aHcTpa H IAPYyrHX aBTOpPOB 3a
nocjelHHe rogbl yAaJoch BBISICHHTh BCKO KapTHHY CHJ,
JEACTBYIOIUMX B [JIAHETAPHBIX TyMaHHocTaX. OKasa/och,
YTO NOMHHHpYIOIULEl CHIOH B INJAHETAPHBIX TYMaHHOCTAX
sIBJIIeTCSl CBETOBOE JaBJIEHHE.

C npyrofli CTOPOHBI, MOXXHO TeOpeTHYeCKH 0Ka3aTbh, 4TO
noa AefiCTBHEM CBETOBOTO [aBJieHHs M APYTHUX CHI. Jefi-
CTBYIOIHX B TYMAHHOCTH, OHa He MOXKeT HaxOAHTbCA B
PaBHOBECHH H J0JXKHa JHG0 DACUIHPATBCA, JHOO CHHMATH-
ca. Co cBoeit cTOpPOHBI HabJIOAEHHS TOXe YKasbiBawT B
psile cayuaeB Ha paclUHpeHHe MNJaHeTapHbIX TyMaHHOCTell.
Orciofa 6bJI caesaH BBIBOA, YTO IJIaHETapHble TYMaHHOCTH
SIBASIOTCA pe3yJbTaTOM BHIOpAcHIBAHHA MaTepHH H3 UeH-
TpaJbHO{l 3Be3jbl, Hanojgobue ras3oBbiX O0O0OJOUEK BOKPYT
Hosbix 3Be3a.

Bpsa aM MOXHO COMHEBATbCS B MPaBHJIBHOCTH M0J00-
HOIl HHTepnpeTally, H CHOP MOXET HJATH JHUIbL O TOM, KakK
NPOHCXOAHJMO BeI6pachiBaHHe MaTepun. Ilo uMewwmuMca
OLleHKaM Macca MJjaHeTapHoO# TyMaHHocTH nopsaka 0,1 mac-
col CosHua. Ho 3ro ckopee HuxHHI mpenena. Bospact naa-
HeTapHBIX TYMaHHOCTeH BpAL JM TNpeBocxoiuT 105 Jer —
BepOsITHO, MeHblle. IlosToMy HYXKHO AyMaTb, uTo 00paso-
BaHie NJIaHeTaPHBIX TyMaHHocTe#l npoucxoiuT B I'a.1axTHKe
CPAaBHHTEJIBHO 4acTO, MOXeT ObiTh, CTOJb XKe 4acTo. 4To H
BenblliKH CBepXHOBBIX.

TIpu o6pa3oBaHHH MIaHETaPHON TYMaHHOCTH OT 3Be3]bl
OTAeJsIeTCSl 3HAYHTeJbHAsl YacTbh €e MacChl, H HeT HHKAKHX
COMHEHHIil, 4TO NPH 3TOM TNPOHUCXOAHT (PYHIAMeHTaJbHOE
H3MeHeHHe B CTPOeHHH 3Be31bl. MH 3HaeM, 4TO leHTpaJb-
Hble 3Be3]bl NMJAaHETAPHHIX TYMaHHOCTeH SIBJASIIOTCS {esbIMHU
WJIH, TOYHee, To1y6hiMH KapJaHKaMH. K coxaneHHIO, Mbl He
3HaeM, KaKoBa Obljla NPHPOAA 3THX 3Be3X A0 OTHEJEHHS OT
HHX NJaHeTapHbIX TymaHHocTed. Ho HecOMHeHHO, uTO MbI
B A3aHHOM cJy4yae HMeeM jeJlo C NepeXOAOM 3Be3l1bl B pe-
3vJbTaTe KaTacTpodbl H3 KAKOTO-TO COCTOSAHHA B COCTOMIHHE
6es0ro KapJiHKa.

3Be3nn Tuna Boanda-Paiie

3Be3ant THna Bosbda-Pafle BMecTe co 3Be3gaMu THNA
P Jle6enst npeactaBaslOT OrPOMHbII HHTEpeC HMEHHO [MO-
TOMY, YTO H3 HHX NPOUCXOAHT MOUIHOE H HenpepniBHCe BuIG-
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pachBaHHe MaTcpuH. BoiGpolueHHBle rasel 06pasylT Bo-
Kpyr 3Be3dbl 000J04YKY, B KOTODOH M 3apOKIaIOTCA siPKHE
JHHWH, HabJd10JaeMble HAMH B ee CIeKTpe.

Teopns nporsaxKeHHbX ¢oTochep Mo3BoJseT HAM Mpo-
H3BECTH OLICHKY Macchl, HCTeKaiolled H3 TakAX 3Be3d B Te-
uyedue rofa. [loayuaercss macca nopsigka 10-° macen Couail-
ua. CaeloBaTeabHO, B TeUeHHC HECKOJbKHX AeCATKOB Thl-
CAY JIeT TAKOTO CTALLHOHAPHOrO HCTEUEHHS yXKe MOXKeT I1po-
H30/1TH 3aMeTHOe H3MeHeHHe MaccH 3Be3abl. MHTepecHo oT-
MeTHTh, 4To HoBble 3Be3anl mocje BCOBIIIKH HpeBpalLialoT-
cq an6o B 3Be3abl Boabga-Patie, mu6o xe B 3Be3nn P Jle-
Geas.

MavyenHe VIOMAHYTBIX YeThIpeX KaTeropHii OGBEKTOB
VKaspBaeT Ha TOT NYyTh, N0 KOTOPOMY TNPOHCXOAHT Pa3BH-
THEe MHOTHX 3Be31. JTO B3PHIBHI, CONPOBOXKAalollHecs BHIG-
pacpiBaHHeM GOJBLUIHX MacC MaTepHH, H HempepbiBHOE HCTE-
yeHye MaTepHd. CJelyIOT JH BCe 3Be3ABl STOMY NyTH, H eC-
JIH HeT, TO KaKOB APYroff BO3MOXHHEIH NyTb pa3BHTHA? Mbl
MOKa HMeeM CJHLIKOM MaJjo HZaHHBX [AJa OTBeTa Ha 3TH
BONPOCHI.

3BE31HbBIE ACCOUHALIUH
{1949 1))

Ho nocneanero BpeMeHH npeiMeTOM H3YYeHHsI CO CTOPO-
Hbl aCTPOHOMOB ABJAJIHCDH ABa THIA «MaJbiX» 3Be3/IHbIX CHC-
TeM, BXOOSILIUX B KauecTBe KOJIJIEKTHBHBIX 4JIEHOB B COCTaB
TanakTikH. 3TO OTKpPHITHE H l1apoo6GpasHule cKonjeHud. K
OTKPHITHIM CKONJEHHSIM NPHMBIKAIOT TaKke [BOfHbE H
KPaTHHE 3Be3[Hl.

Opanako HeJaBHO aBTOPOM ObLIO YCTaHOBJEHO, YTO Ha-
pALy ¢ OTKPBITHIMH H I1apoO6pa3HBIMH CKOMJEHHSIMH B [a-
JIaKTHKE HMeeTCs ellle OXHH THII 3Be3[HBIX CHCTEM — 3Be3J-
Hble acCOUHAaUHH, NPeACTaBISIOLIHA BBIRAIOLIHACA HHTepec
C TOYKH 3peHHS npo6JieM Da3sBHTHSA 3Be3[.

B xayecTBe NpHMepoB 3Be3AHLIX AaCCOUHALHIl MOTYT
OLITb NPHBE/EHHI:

1) rpynna nepeMeHHBIx 3Be3q tuna T Teabna u cBA3aH-
HBIX C HHMH Ipyrux 3Be3x B Tenblle # Bosnuuem. H3Bect-
HO, uTo 3Be3Abl THna T Tesbua BeTpevaloTcs JHLIb B HEKO-
TOPbIX onpefeNleHHEIX o6GJacTax Heba. B yacTHOCTH, BoceMb
H3 HHX 06pa3yviOT H30JHPOBAHHYIO TPYNNY B CO3BE3THAX
Teabua u Bosnuuero, 3aHuMasi Ha Hebe 06J1acTh pPa3MepoM
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12°<12°. Ilpu paccrosHHH A0 3TOi rpymnn nopsixka 100
napcexk 3TO O3HAYaeT, YTO JHHEHHBIH TMOMEPeYHHK [CPYIMk
nopsiika ABaALATH NATH napcek. BrnocneactBun [xoit 06-
Hapy KHJ Ha TOM e y4acTKe He(a Leablil psij 3Be31-Kap.u-
KOB C fADKHMHU JIMHHSIMH B UX CIIeKTpPaXx, YTO yKa3blBaeT Ha
BEPOSAITHOE POACTBO HX co 3Be3damu tuna T Tesbua.

3aech cJaelyeT OTMETHTb ABa Ba)KHbIX (paKTa: a) HTO
HHKaKHMH CJYy4YaHHOCTAIMH TaKyl B3aHMHYI0 O6.1H30CTh
3Be3] paccMaTpHUBaeMOd Trpynnel OOBACHHTb HeAb3d —
34eCb Mbl SBHO HMeeM /leJl0 C OJAHOH cHcTeMOH; 0) BmecTe
C TeM IJIOTHOCTb paccMaTpHBaeMOH CHCTEMBI 3Be3; HaCTOJIb-
KO MaJja, YTO OHa HHKOrja He Mmorsa Obl OblTb OOHapye-
Ha B KayecTBe CKOIJIEHHs NyTeM NPsSMOro HabaIOJeHHA, Aa-
Ke ecqH Obl OHa OblJla B HECKOJNBKO pa3 OJHXKe K HaM.
To/IbKO NMPHHAANENKHOCTb YJIEHOB 3TOH acCOUHMAaUHH K OAHO-
My KJacCy MepeMeHHbIX 3Be3Jl NMO3BOJIHJA OOHApPYXKHTb ee.

UpesBblualiHo Ba)KHOHl XapaKTepHCTHKOIl paccMaTpHBae-
MOl CHCTeMbl fIBJAETCS HH3Kasg MpPOCTPAHCTBEHHAA MJOT-
HocTb. Ecsiu naKe Mbl NpHCOeOHHHM K 7—8 3Be3naMm THIZ
T Tenbua ynoMsiHyTbie COPOK KapJHKOB C IPKHMH JHHHAMHU,
npeanoJsarasi, 4T0 1 OHH BXOASAT B CHCTEMY, BCe XKe MOJY-
4HTCH, YTO NPOCTPAHCTBEHHas MNJOTHOCTb B TNOCJeIHe#H ro-
pa3/io HHXKe, YeM NJIOTHOCTh TaJIaKTHYECKOrQ 3Be3JHOro Mo-
Js, B KOTOpOe NOrpyKeHa paccMaTpHBaeMasi accoLliaius.
MoxHO aaxke RONYCTHTh, YTO NMOMHMO KapJHKOB C ADKHMH
JIHHHAMH B KOJIHYeCTBe, B HEeCKOJIbKO pa3 6o.blleM, BXOAAT
B 3Ty CHCTeMY H ApYrue KapJHKH (6e3 apKuUX JuHHil). On-
HaKO H B 3TOM CJyuyae NoJjyyaemas BepXHss rpaHHUA [JOT-
HOCTH Topasao HHXKe IJIOTHOCTH OOLlero rajiakTHYeCKoro
noJs.

3acnyXKHBaeT BHHMAaHHs TaKXKe CBA3b, CyLIECTBYIOLIAS
MeXJY 3Be3JaMH 3TOH cucTeMbl U AHDGY3HOH MaTepHedl
KaK CBeTJIOll, TaK H TeMHOH; '

2) obuinit katajaor nepeMeHHbX 3Be3n Kykapkuna u [la-
penaro (1948) comepxHuT B He60JabluOH 06GjacTu Heba pas-
MepoM 6°X7° (HelasieKO OT rajlaKkTHYeCKOro 3KBaTopa) BO-
cemb 3Be31 tuna T Tesbua. Jlaxe eciH OTKHHYTb TPH 3Be3-
Ibl, THII KOTOPHIX J0JKeH ObITh ellle MOATBEPIKIEH, BCE XKe
KOHUEeHTpauusa B 3Tod obsacTH nsith 3Be3a tHna T Te.bla
He MOXeT ObITh CJy4YafiHOH, H MBI HMeeM [€/i0 C u.IeHaMH
HEKOTODOil 3Be3fHO#l cucTeMBl. [lepeMeHHBie B MaKcHMyMe
6secka B 3T0li cHCTeMe B cpelHeM Ha 3—4 7 caabee nepe-
MEeHHBIX, BXOAfIIHX B coCTaB accoiuauud B Teabue. 3710,
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AO-BHAHMOMY, SIBJSIETCA CBHIETENbCTBOM AAJbHOCTH aCCO-
unauun B Opae-3MeeHoclle;

3) rpynna 3Be3x tunoB O u B, a Takke KpacHbIX 3Be3ld-
CBEPXTHTAHTOB BOKPYT ABOHOIO OTKPLITOrO CKOMJEHHA ¥ H
h [lepces. dt1a cHcTeMa 6bina Hccilel0BaHa BuaeabMaHoOM.
Ha6unoaeHus 10Ka3blBAIOT C HeCOMHEHHOCTbIO CYIIECTBOBA-
HHe TPYNIbl CBEPXCHrAHTOB PaHHUX ¥ NO3AHHX THIIOB, KO-
TOpas OKpykaeT cKomJgeHHs y u h [lepcesd. [IBolinoe ckom-
JieHHe SBJsfeTCs AAPOM 3TOI accouHalHH.

Bes cuctema uMeer nuamerp nopsaka 170 nmapcek, B TO
BpeMs KaK KaXxnoe u3 ckongeHuit y H h ITepces nopsazaka 10
napcek (no Ocrteprody, 7 mapcek). XapaKTepHoii ocobeH-
HOCTBIO CHCTeMBl SBJSieTCS HaJAWYHe B HeH LeJ0oro psaa
3Be3] THNa B ¢ spkuMu auHHAMH. B wactHocTH, B cHcTeMe
uMeercs 1Mo KpaifiHe#i Mepe nsaTb 3Be3n tHna P JleGeas.

Ecan na)ke MONYyCTHTb, 4TO BCS ACCOUHALHS B LEJOM
COLEPIKHT AECATKH THICAY 3Be3j, BCE e CPeAHss NJIOTHOCTh
ee OKa)KeTcst HHKe MNJIOTHOCTH TaJjIaKTHYECKOTO 3Be3HOro
noJjd. [lo3ToMy HecOMHEHHO, YTO 3Ta aCCOUHAUHSA TaKXKe
COCTOUT W3 PAcXOASLIUXCS B MPOCTpaHCTBe 3Be3]. BMecte
€ TeM HYXHO OTMETHTb, YTO ABa sapa yx u h Ilepces, sB-
JIAIOHIUXCS OOBIYHBIMH OTKPBITHIMH CKOIMJIEHHSAMH, AOJIKHBI
6bITh yCTOHYHBBHIMH 06pa30BaHHAMH H HX pas3pylleHHe MO-
JKeT UATH JIHUIb TPeMsl NyTAMH, KOTOpble XapaKTepHul s
OTKPBITBIX CKOIJIEHHH;

4) orkpuitoe ckomiende NGC 6231 okpyxeHo rpynmnoi
cBepxrurantoB THooB O u B. M3yueHHne paanasibHbIX CKOPOC-
TeHl, npousBeleHHoe CTpyBe, TNOKa3plBaeT, 4YTO BCe 3TH
CBepPXTHFaHThl BMECTE CO CKOIMJIEHHEM 06Dpa3yloT OLHY 3Be3l-
HYIO accouuauuw. PaccTosiHue ee OT Hac OKOJIO THICAYH Map-
cek. JluaMerp acconualny MOYTH B 5 pa3 NPEeBOCXOJHT AHA-
MeTp CKOIIeHHs H jocturaer npHMepuo 30 mapcek. O6pa-
ulaer Ha ce6st BHUMaHHe TO OGCTOSITENLCTBO, YTO B COCTAB
accolHaluu BXOAAT JBe 3Be3Anl Bosabda-Paite u aBe
3ge3anl tuna P JleGens.

Camo coGoil pasyMeercsi, 4TO O cJjayyafiHOi KOHLeHTpa-
LHH 3THX 3Be3[ BOKPYr CKOIJIEHHS He MOXeT OBITb H PEUH.
B nannoM cayuae onsTbh NPUXOZHTCS MPHHSTh, UTO CPeAHsAH
NJAOTHOCTb 4CCOHHALHH Majia TI0 CPAaBHEHUIO C MJAOTHOCTbLH)
rajaKTHYECKOro MoJsi. Accouualnusi HeyCTOMUHBA;

5) ocobuifi HHTepec mpeictasaser cucreMa NGC 1910
B bosabwom MarensnanoBom O6nake. OHa cOCTOHT H3 60Jb-
WIOH TPYNNbl CBEPXTHrAHTOB PAHHHUX THIIOB, Kyda BXOIAT H
3pe3anl THna P JleGeas m B ToM uucJae 3HaveHHTtas S 3o-
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aotofl Pei6ui. Jlnametp 3710t cHcTeMbl nopsiaka 70 mapcek,
YTO BO MHOTO pa3 NMPeBOCXOAWT pa3Mepbl OObIYHBIX rajak-
THYECKHX CKOIJIeHHI;

6) 3BesiHas accouuauus B naoumanke Kantefina SA 8
(ueHTp a=1%, 8= +60°10"). Accounauusa spjaseTcs Tpyn-
noil caabpix 3Be3l TunoB O u B, 3auumaloweii Ha Hebe
obJsacTb noriepeyHukoMm B 2,5 rpapyca. B accouHanHio BXO-
AAT oAHa 3Bc3la Bosbda-Pafie u aBe 3Be3nnl THna B ¢ sp-
KHMH JHHHAMH. [lo-BHAUMOMY, He MeHee 23 uJeHOB 3TOi
accouHauuu npuHagnexar k tany BO. Heo6xoanmo otMme-
THTb, YTO acCOUHALlHA pacnosioXXeHa B Takofl o6JaACTH, KO-
Topad GeiHa SApKHMH 3BesjaMmHu Tuna B sipue 8 ™. Cyas mo
BHAHMBIM 3Be3/HBIM BeNHUHHAM 3Be3]l PaHHHX THIOB, 3Ta
acconHalHs pacnojioXeHa OT HaC Ha pACCTOSHHH He MeHee
2000 napcek. 1o AaeT 3HavyeHue AHameTpa nopsaaka 100
napcek. CyulecTBoBaHHe 3TOil 4Ype3BHIYAHHO HHTEDPECHON H
OT/aJieHHO{l accouuanuy OblJIO YCTaHOBJAEeHO MapKapsHoOM
B DropakaHnckoil o6cepBaTopii B 1948 r. Ha OCHOBaHHH JaH-
HbiX Beprezopdckoro katagora. JlapoM accouuamHH, cof-
nacho Mapkapsiny, siBasercss oTKpbiToe ckomaeHHe NGC
381.

OcHoBHble XapPAKTEPHCTHKYM 3Be3RHbIX accouHauud. Hs
NMpHBEAEHHBIX JNaHHBIX MOXHO cAejaTh cjaelylolide obiiHe
BbIBOAbl O 3BE3AHBLIX aCCOLHANHAX:

1} accounmauuu sBAAIOTCA CHCTeMaMH, CpeIHsd TNJOT-
HOCTb KOTOPBIX MaJjda MO CPaBHEHUIO ¢ IJOTHOCTbLI rajax-
TiYecKoro 3Be3aHoro noJs. OJHAKO ecJH B3sATb NapUHalb-
Hble KOHLEHTPallHH 3Be3] OTAeJbHbIX CEeKTPaJbHbIX THIOB,
TO acCOUHaUMH De3KOo BblieJdATcs Giarogapsi o6HIHIO B
HHX 3Be3[, NIPHHaJJeKalluX K CPaBHHTEJbHO PEeAKHM TH-
naM. [Ipn 3ToM B ORHHX cayyasix peub HAET O CBEPXTHTaH-
Tax Tunmos O u B, B apyrux — o 3Be3nax tuna T Teabua.
BceaeacTBue cBoell Majoil NJIOTHOCTH acCOUHALHH He MOTYT
HaxOAHTbCA B COCTOAHHAX, KOTOpbie H3BeCTHBI B 3Be31HOII
AHHaMHKe NOJ Ha3BaHHEM CTallHOHapHBIX. B orsnune ot
11apoo6pa3HbiX H OTKPBITHIX CKOIJIEHHH acCOLHalUHH SBJIf-
I0TCSI HeCTAUHOHApHBIMH cicTeMaM#. OueBHAHO, UYJIEHBI ac-
COUMalUHH PAaCcXoATCs B NPOCTPAHCTBE C TeYeHHeM BpeMeHH,
CMEINHBAACh CO 3Be3AaMH NOJS;

2) B accounalMu BCerja BXOAAT 3Be31b!, H3 KOTOPHIX
NPOHCXOAHT HenpepbiBHOe HCcTeueHHe MaTepuHH. B Tpex us
NpHBe1eHHbiX LIeCTH MPHMEPOB MBI BCTpPeuyaeMCs cO 3Be3-
Jamu THna P JleGensa. B uerBepTOM M LecToM npHMepax
Mbl BIIHM B 4HCJe 4JIeHOB acCOLHauui 3Be3fbl THNa Bo.b-
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¢a-Paite. B nepBbix AByX npHMepax Mbl BHIHM MNepeMeH-
pwoie THta T Tesbla, H3 KOTOPBIX Tak)Ke NPOHCXOJIXT Hempe-
PLIBHOE HCTEYEHHEe BellecTBa;

3) B HEKOTOPLIX C.JIyyasix acCOlUHalHH HMET sapa B BH-
A€ OTKPLITHIX 3Be3AHbIX CKOMNJEeHHIL.

3Be3gnbie accounauuu B boavmom Mareannanosom 06-
aake. HUasecTHO, yto Bosbuioe Mareananoso O6aako Bech-
Ma 60oraTo OTKPBITHIMH CKOMJeHHsiMH. BMmecte c Tem ofpa-
maet Ha ceGs BHHMaHHe TOT $aKT, 4TO CKONJeHHs Bo.abiuo-
ro O6saka HMeIOT B HEKOTOPBIX CJydasX BecbMa 3HAYH-
TeJbHBE JHHeliHble pasMepbl (B HECKOJIbKO AECATKOB nap-
cek). IlpuBenennniii Boime npumep NGC 1910 sBasertcs
HanboJsee pasHTeabHBIM. KpHBasi pacnpenesneHHsi OTKPBITHIX
CKOMJIeHU{T 0 BeJHYHHe HX AKaMmeTpa aist Doabitoro Obaa-
Ka HMeeT, OAHAKO, MHHHMYM, KOTOPBIil pasjeJsieT Bce OT-
KPBIThlE CKOIJIEHHS Ha ABE TPYNIBI: a) CKOMJIEHHS C AliaMer-
paMmH, npesocxoAswiuMy 20 napcek, 1 6) CKonjaeHHs ¢ gHa-
MeTpaMmH, MeHblMMH 20 mapcek. ¥Ke 3TO 06CTOATENBCTBO
3acTaBJseT MOA03PEBaTh, UTO Mbl HMEEM TYT Aeso ¢ 00bek-
TaMH JABYX Pa3JIHYHBIX THIOB W MaciutaboB. [lpHcyTcTBHE
no KpadHeil Mepe B HEKOTOPBIX CKOIiJIEHHSX TePBOIl Irpymmbl
3pe3] tuna P Jle6exs 3acrtaBasieT AyMarb, YTO CHUCTeMbl C
nHaMeTrpaMu, npeBocxoAsiiuMu 20 mapcek, ABJASIOTCA 00 beK-
TAMH THNA 3Be3[HBIX acCOUHAalUHH, BcTpeyawmuxces B [a-
JIAaKTHKE, B TO BPeMs KakK O6DBeKTH ApPYrofl Tpynnsl sABJSAIOT-
¢Sl OOBIYHBIMH OTKPBITBIMH CKOMJAEHHSIMH,

Cuaetymwolilee coobpakeHHe [eJiaeT 3TO NPEANOJOXKeHHe
NOUTH J0CTOBEePHBHIM ¢akToM. Ecan paccmarpuBath Hawy
TFanaktTuky H3 Kakof-HHGYAbL BHeIUHeil CHCTEMBI, CKa)euM,
u3 boabuioro Mareananosa O6Jaka, TO acCOUHAlHs BOK-
pyr x H 1 Ilepcess HemocpeACTBEHHO BHIAEJHTCS HAa OKpY-
KawileM ¢one 6aarogapst HaaHYKIO B Heil 60,1bLIOrO YHCIA
3Be3-cBepxruraitoB. Habmaonas xe 3Ty CHCTEMY H3HYTPH
FanakTukH, Mbl CTaJKHBaeMCsi ¢ TeM (DAaKTOM, 4YTO HaA Hee
NPOEKTHPYIOTCsT 3Be3]bl MaJjoil CBETHMOCTH, KOTODble HaXo-
ISITCSl HAa ropasfo MeHblUeM PacCTOSHHH, YeM acCOLHAalHs,
H B CAJIY 3TOTO HMEWT TakKHe XKeé BHAMMBIE 33€3[Hble BeJH-
YMHBI, YTO H CBEDPXTHTAHTBI, BXOAsIHE B &CCOLHALHIO.
3Be3anl accouLHaUHH NO3TOMY TepsIOTCS Ha obuieM ¢oHe.
Ha6awaarens, Haxoasmuiics B DBojblwioM MarensaHosoM
O6aake, 6Ge3 HcCAeIOBAHHA CHEKTPOB, NYTEM IPSIMOro Hab-
JIOJeHHs, OOHAPYXHJA OBl pacCMaTPHBAEMYIO acCCOUHAUKIO
KaK CKOMNJIEHHEe CBepXTHraHToB, HMelollee nuaverp 170 map-
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cek. Ckonsenns xe y u h Ilepces mpeicTaB/aslloTCA €My
JHWb YINJIOTHEHHSMH B 3TOiH rpaHAHO3HOIl CHCTEME.

C apyroii cropoubt, cuctema NGC 1910, 6yayun nepeHe-
cena u3 Boabworo O6.aka B [anakThky, Ha MecTo X H A
Ilepces, Gyaer Hab/a0gaTbcsl HaMH HMEHHO KaK accolHa-
LHsl, T. €. OHa He OyJeT BHIAENATHCS B BHAE 3aMETHOrO Cry-
LIeHHs1 3Be3], eCJH TOJbKO He NMPHOerHyTb K OTHEJbHOMY
H3yUeHHIO pacnpele]eHHs 3Be3[J PaHHHX CHEKTPaJbHBIX TH-
noB B 3Toil 06saactu 11cba.

TakuMm o06pasoM, no-BHIUMOMY, BCe THTAHTCKHE CHCTe-
Mbl B Boabwom MareaanosoMm O6aake (Y4HCJIO HX OKOJIO
15) sBAsiIOTCS Ha caMOM Jeje 3Be3AHbIMH acCOUHalHsMH,
XapaKTepHble YepThl KOTOPBIX ObIJAH ONHCAHBL B NpeAblAy-
1eM naparpade.

KunemaTuka 3Be3gHbiXx accounaumit. Tak Kak CHJBl B3a-
HMOJEHCTBHS 3Be3J B aCCONHAUWH MaJbl [0 CPABHEHHIO C
OPHJIHBHBIM BO3JAeificTBHEeM obulero cHaoBoro noJas B ['anak-
THKe, TO MO KpafiHeii Mepe B OTHOLIEHHH nNepHdepHHHBIX
YJIEHOB accolHalMil MOXKHO npeHe6peyb CHIAMH B3aHMOJel-
CTBHS.

PaccMmarpuBas ABH;KeHHe 3Be3[ acCOLUHALHH B IoJe CHJA
FanakTHKH, HYKHO OTMETHTb, UTO AH(depenuHaNbHblil 3¢-
¢eKT rajakTHUYeCKOTO BpallleHHsl AOJKEeH NPHBECTH K B3a-
HMHOMY YJAa/eHHIO uJeHOB accounauud. IlpHuem aisa Bpe-
MeHH yABOeHHsI paJHyca accOUHAallHH MOJYy4YaeTcs BEJHUHHA
NOpsiAKa HeCKOMbKHX JAECSITKOB MHJJIHOHOB JIeT.

DTOT BHIBOJ HE3aBHCHMO OT HAaJH4Hs BO3MOXHBIX [0-
MOJHUTENbHBIX TIPHYHH PacUIHpPeHHs NMPUBOAHT K 3aKJjaioue-
HHI0, YTO Ka[1asl acCOUHALHs BO3HHKJA CPABHHTEJLHO He-
JaBHO H COCTOHT H3 3Be3], PpAaCXOASLIUXCS H3 KaKoro-to
nepBOHayaAbHOro 06bemMa, B KOTOPOM BO3HHKJH YJE€Hbl ac-
COLHALLHH.

OaHako ecsH OBl paclUiHpeHHe acCOUHAlUHH BHI3BIBAJIOCH
TOJABKO JHpdepeHUHaNbHBIM 30 (PEKTOM TraJjJakTHYeCKoro
BpallleHHsl, TO pa3Mepbl e€e yBeJHUYHBaJHCbh Obl TOJBKO B
naockoctH anaktuku. B pesysabrare accounauuu OvICTPO
NpUHUMAJH Obl CHJABHO CILIOCHYTYIO opMy.

UTo KacaeTcsl BO3MOMKHOIO pacIIHPEHHs acCOLHaHHH B
HampapJIenHH, MepleHAHKYISPHOM TraJJaKTHYECKOH mJoc-
KOCTH, IIOA BJHSAHHEM pPa3HHILI IepHOAOB KoJebaTesbHOro
JBHXKEHHSI N0 2-KOOPAHHAaTe, TO cJelyer CKa3aTb, UTO 3TOT
sthdext Oyaer AelcTBOBaTh ropasio MeaseHsee, IlpHunha
TaKoll MEIJIEHHOCTH 3aKJI0YaeTcsi B TOM, 4YTO NEPHOABl KO-
Ae6aHHIl Npu MaJBIX aMIJHTYAaX He 3aBHCAT OT BeJHUHHH
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aMNJHTYABl, T. €. OT HA4yaJbHBIX YCJOBUH, NMOKa 3TH aM-
NJHTY bl MaJsl.

[TockonbKy HabJgmpojaeMble acCOLHaUHH HAXOAATCS Ha
HH3KHX TaJiaKTHYECKHX IIHPOTaX, 3BE€3[bl, B HHX COAEpIKa-
mHecs, AOJDKHBI TaKke HMeTb NPHMEPHO paBHble MEpPHO-
Abl KosiebaHnHil no z-koopauHarte. IToaToMy paccmatpuBae-
Mbiil 3p¢ekT moaxeH ObITL BechbMa MaJj [0 CPaBHEHHIO ¢
3¢ PexkToM AHPDeEPEHIHANLHOTO BPallleHH .

Mexny TeM Ha6GJIOJeHHS He [OKa3blBAOT OCOGEHHO
CHJIBHOM CIJIIOCHYTOCTH Yy TeX CHCTeM, KOTOpble paccMoTpe-
Hbl Bbille B KayeCcTBe NPHMePOB. DTO 0OCTOATEIbCTBO 3ac-
TaBJideT AyMaTb, YTO CYHIecTByeT Apyrasi pHuYHHA pacuil-
peHHs, KOTopas Hrpaer ropasio 6o billyl0 DOJb, UeM IHd-
(depeHuHanbHOE JelicTBHE ral1akTHyecKoro Bpauedus. Mmeu-
HO OCTaeTrcsl NPeANoJOXKHTb, YTO 3B€3JABl aCCOLHALHH Bblie-
TeJlH B Pa3JHYHBIX HalpaBJeHHAX C HEKOTOPbIMH CKOpOC-
TAMH H3 TOrO NepBOHAYaJbHOro ob6beMa, B KOTOPOM OHH
06pasoBaucCh.

DTH HauaJbHble CKOPOCTH MOJXKHBI OBITh He MeHblle
1 kM/c, Tak KaK B NPOTHBHOM cJyuae yxe NpH pa3Mepax
acCoOLHAlIHH B HECKOJIbKO AECATKOB napcek sddpexrom aud-
(epeHUHANTbHOTO BpallleHHs Heab3st Oyder npeHe6peub. C
ApPYrofl CTOPOHBI, OHH AOJIKHB 6HTL MeHblie 10 KM/c, Tak
Kak B IPOTHBHOM cJlyyae IPH ONpeleJeHHH pPalHaJbHbIX
CKOpocTeHl 3Be3l, HanpuMep B accounauuH okpyr NGC
6231, 3To 6pocuioch 6Bl B Taa3a.

Ecnn HauanbHas CKOPOCTb YAAJeHHS OT LeHTpa Nopsti-
Ka 5 KM/c, To aupdepeHuUHaNbHBI 3¢ (EKT rasakTHYECKOrO
BpallleHHs He OyleT JAOMHHHDOBATh A0 TeX NOP, NMOKa JH-
HeHHble pa3Mephl” acCOLHAUHH JOCTHTHYT HECKOJBKHX COT
napcek. Ho takue pasmepsl 6yayT 03HayaThb yXKe INOJlOe
pacTBopeHHe 3Be3]] aCCOLHALHH cpelH 3Be3[ MOoJs, T. e, KO-
Hell accounauuu. CrneroBaTesNbHO, CNJKCHYTOCTb &CCOLHA-
LKA NpH TaKHX cKopocTsx 6yxer caaboii. [loatoMy ckopoc-
TH BoIGpoca mopsaka 5 KM/c siBJAslOTCs HauGosiee npaBio-
NOJ06GHBIMH. )

3To NPHBOAHT K BHIBOAY, YTO 3Be31bl, COCTABJAAOIIHE
accounuauuio o6bektoB tHna T Teabua B Teabue-Bo3snHyeM,
O6bin BHIOpOUIEHH! H3 YKAa3aHHOTO MepPBOHAYAJbLHOrO obbe-
Ma HeCKOJbKO MHJJIHOHOB JeT Ha3al; 3Be3Abl, COCTaBJSAIO-
H[He accouHaluo Bokpyr y Ilepces, — 10—20 mau. ger
Hasajg # T. A

MomeHT Hayasa pacIUMpeHHs acCOUHAUUH A0JXKeH GHTb
oueHb OJIH30K K MOMeHTy o6pa3oBaHHs 3Be3l B Heil, TakK
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KaK AOMyLIeHHE O TOM, YTO cHcTeMa Oblia J0Jro B CTauHo-
HApHOM COCTOSIHHH U TOJIbKO MOTOM BCTYNHJA Ha NyTb pac-
INMPEeHHSs, NPOTHBOpeunao 6bf 38e3aHOIT auHamuke. OTcioaa
3aKJKYaeM, 4TO BO3pacT 3Be3[, BXOIALIMX B acCOLHALHH,
H3MepsieTCsi TOJNBKO MHJJIHOHAMH HJH B KpaiiHeMm cJaydae
JecsiTKaMH MHJIJHONLIOB JieT.

3TO HAXOAUTCs B XOpolleM COTJacHH C TeM (QaKkToM, 4TO
B accollHauuy{ BCTpeuawTcs 3Be3anl THna P Jlebensi, Bouab-
da-Paite uan T Teabua. 3Be3ga ne MOXeT HaXOAHTbCA B
cocrosHun P Jle6easn Goablie 1—2 MJH. JeT, Tak KaK HH-
TeHCHBHOe BhIOpachiBaHHe BelleCcTBa NpHBeao Obl K ee 10J-
HOMY Ilicye3HoBeHHI0. C apyroii cropoHbl, 06Jalas- cpelaH
BCEX H3BECTHbIX 3Be3] CaMbIMH BbICOKHMH CBETHMOCTAMH,
3Be31bl P Jlebenss uMeloT, no-BHAMMOMY, H HaHOoJblIHE
maccel. EciM M CYUIeCTBYIOT jApyrie COCTOsIHIS, COOTBETCT-
BYIOLHEe GOJbLIHM HJH PABHBIM MAaccaM, TO NPOAOCJIKHTEN]b-
HOCTb HX JoJKHa OblTb Ou€Hb MaJjd, Tak KaK TakKHe MaccChbl
kpaiine peako Bcrpeuatotcst. Ho 3sesawr Tuna P Jle6eas
He MOIJH 006pasoBaTbCsi H3 3Be3] MellblUHX Macc. CjeloBa-
TeJbHO, X HYXHO MPHUHCIHTL K CaMblM MOJIOAbIM 3Be3-
AdaM.

Yucao 3sesaubix accounauuii B8 Fasaktuke. B nacrosn-
Llee BpeMsl TPYLHO ¢ OlpeAesieHHOCTbIO OTBETHTb Ha BOIPOC
O KOJHYUeCcTBe 3Be3AHLIX acconuauuii B I'amaktHke. Ecau
TOBOPHTL TOJIBKO O T€X acCOUHaUHfX, Kyla BXOAAT 3Be3AH-
CBEDXTHIaHTHl PAaHHHX THNOB, TO OHH MOrYT OblTb oOHapy-
2KeHbl Ha OOJbLUHX PpacCTostHHAX (A0 2—3 ThIC. llapcekx).
TlosToMy 3HaunTesnblast yacTh HX AOJKHA ObITh HAM JoOC-
TynHa. BecbMa BeposiTHO, YTO 4MCJIO DOCTYHHBIX HAM acco-
LMauHMil 3TOro THNA H3MepsieTcsl AeCsiTKaMH. DTO O3Hauaer,
YTO YHCJO Bcex Takix accounanuii B [asakTiHke nopsijka
OJHOIl COTHH.

Uro xe Kacaercs accolHalliii, KOTOphle COCTOAT K3
3Be31 T Teabla H APYrHX KAPJHKOB C SIPKUMH JHHHSIMH B
CIeKTpax, TO HaM celijiac H3BECTHbl TOJbKO ABE H3 HHX.
Oanako BecbMa BaXKHO, YTO OHH OGHAPYKHBAIOTCS HAMH MO-
Ka TOJLKO Ha caMblX 6/H3KHX DaccTosHHiX. B kpyre ¢ pa-
AHYCOM TOpsAAKa OAHOI COTHU NMapCeK HMEETCH oAHAa Takas
accolnHauus, 10 03Hauaet, yto obliee uHcao Hx B [aqaax-
THKe H3MepseTcsl ThiCsiYaMH.

Ecau npuHsite 3TO uHCJAO paBibIM, ckaxeM, 10 Toic. H
y4ecTb, YTO AaCCOLHAUHM 3TOTO THna MoryT HabJoJaTbest
B KauecTBe TaKOBbLIX B TeyeHHe BpeMeHH MOPSAJIKa HeCKOJb-
KHX MHJJIHOHOB JeT, TO 4] TOro 4toObl MOAAePXKHBATh HHI-
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HelIHee YHCJA0 3THX accouMaunuii B I'anakTuke, B cpelanem
Ha 1000 sner moJyKHO NPHXOAHTbCA OoO6pasoBaHHe He MeHee
0/1HOIl aCCOLMAlMH, cocToslieil H3 3Be3x Tuna 1 Teabua.

Bonpocel ¢opmuposanus 3Be3fl. Hexotopole acTpoHOoMbt
BbIJEHFaJIH NMPEANOJOXKEHHEe, YTO BCe 3Be3lbl [ alakTHkH
06pa3oBanlch OJHOBPEMEHHO HJH IOYTH OJIHOBPEMEHLO
HECKOJIBKO MHJAJHAPIOB Jjer Hasald, T. €. B 310Xy QopMHpO-
Bannsa Hamell [anakTHkd. B c¢BeTe NpHBEAEHHbIX (AKTOB
3TO NpeAnoJoxKeHue coBeplleHHo pywHrtces. O6pasoBanne
3Be3JHBIX accouHanuii U GopMHpOBalHe 3Be3[ B HHX H3 Ka-
KOfi-TO Apyroii ¢opMbl CylleCTBOBAHHA MaTepPHH ITPOHCXO-
HsT HelIpephIBHO, «MOYTH Ha HalIHX raasax». KojHuecTBo
acconHaumii, cocrosimux u3 3se3]q tuna 1 Teabua, BO3UHK-
LIHX 32 BPeMst KHU3LH [ alaKTHKH, NOJIKHO H3MEpATLCH 4lic-
Jom nopsaka [0 Man. Mbl ewie He 3HaeM, ueMy paslio
cpelHee UHCJAO 3Be3], BO3HUKAIOIIHX B OJHOIT accouHAaLliH,
TaK Kak onpeje’asieM TOJbKO llaun6osee sipkue yiaeHs. Oana-
KO HYXHO NpeAlosaratb, YTo 3TO YHCJO H3MepsAeTrcst 1o
MeHblilell Mepe COTHAMH.

JTo 03HAyaeT, YTO NO KpaiiHell Mepe MHJAHApABl 3Be3j
B Hawell I'anakTHke copMupoBanHch B pe3yJbrare obpa-
30BaHHs 3Be3JHbIX acCOUHANHII U3 KAaKHX-TO IAPYTHX, HaM
HEH3BECTHbIX 06BEKTOB.

Bo3moxHble Apyrue THNObI accounauuii. BecbMma BeposT-
HO, YTO cHcTeMa 3Be3f THHNQB B m O B OpHoHe BMecTe C
Tpaneuneil o6pasyer OAHY THFAaHTCKYI0 aCCOUHALHIO AHA-
MeTpoM, npesocxoaamum 100 napcek. 3Besan TpanmeuuH u
OTKPBITOTO 3BE€3JHOTO CKOMNJIeHHS, CBf3aHHOro c Hefi, obpa-
3y10T, NO-BHAHMOMY, fApo 3Toil accounauud. Hanumume or-
pomHOH AHPPY3HOH TYMaHHOCTH AejlaeT 3Ty CHCTEMY OCO-
6enno uutepecnoil. OHa 3acJy)KHBaeT TIIATeJbHOro H3yue-
HHS.

«JIBrKyeecs ckoinsieHde» Bosbluoli Measenuunt npea-
€TaBJ/sleT CHCTEeMY H3 32 uyJeHOB, HMEIOILYI0 RHaMeTp 6oJee
yem 200 nmapcex. I'pynna u3 11 3Besn o6pasyer aApo 3Toil
cHcTeMsl aHaMmerpoM Bcero B 9 mapcek. OJHaKO B CHCTeMe
HET TPsIMBIX NPH3HAKOB, KOTOPble YKa3blBaiH Obl Ha Mo-
JIOJOCTb BXOASAILIHX B Hee 3Be3A. bpocaercsi B raa3a takxe
MaJioe YHCJO YJaeHOB B Hell. BO3MOJKHO, uTO CHCTeMa fBJSA-
eTCsl OCTAaTKOM HeKorjaa 60rartoil acCOUHalHH.

BoiBoan. B Hacrosuleit paGoTe yCTaHOBJIEHO HaJHYHe
B l'anakTiike OrpoMHOr0 4YHcJa 3Be€3JHBIX 4aCCOUHAUHH -—
3BE3JHHIX CHCTEM MaJoil NJOTHOCTH, HEYCTOHYHBHIX M pac-
CEHBAIOIHXCA B TaJlaKTHYECKOM NPOCTPAHCTBE. YXKe Tenepb

27



ACHa OrpomMHast poJb 3BE€3AHBIX accolHauHil B BOMIpocax
pPa3BHTHA 3BE€3A. HOSTOMy OHH 3aCJYyXHBAKT CamMoro Tula-
TEeJIbHOI'O H3YUYEHH.

05 3BOJIOIHN TAJIAKTHK
(1958 r.)

Beenenne. lTonbiTkH NpHOIH3UTBCA K pa3pelleHHIO BOII-
poca O NPOICXOXKIAEHHH TaJaKTHK OCHOBBIBAJAHCb A0 CHX
1Op rJaBlibiM o0pa3oM Ha CNEKYJALHAX, CBA3aHHBIX CO
crpemJenteM OOBACHHTb 3aMeuarTesbHbIl (aKT B3aHMHOIO
yladeHls BHerajJakTHYeCKHX TymanHocteil. MHHMH cJioBa-
MH, 3TH [IONIBITKH NPOH3BOAHJNCH B PaMKax CYLIeCTBYIOUIHX
KOCMOJIOTHYECKHX TeopHii, KOTOpble, KaK NMPaBMHJIO, OCHOBbI-
BaIOTCSl JIMIUL HA HEKOTOPbIX MHTErpasjbHbIX M CpPeAHHX Xa-
PAKTEPHCTHKAX OKPYXaloOLLlero Hac MHpa TaJaKTHK.

XoTs1 u3yueHHe OGJHKAMIIHX K HAM CKOMJEHHH W rpymmn
raJaKkTHK, a TaK»Ke HCC/Ael0BaHHe OTAeJdbHbIX TaJaKTHK elle
He NPOIBHHYJHChL AOCTATOYHO [aJIeKO, BCe XKe HaKOMHJCH
y>xe BGoratelil MarTepHaJ, Ha KOTOPHIl MOXHO ONHpaThCcs
fIPH pelUeHHI BONPOCOB, KAaCAUHXCA BO3HHKHOBEHHSA H pas-
BUTHH TaJaKTHK.

[Ipu 3TOoM oco6oro BHHMAaHHs 3aC/YXKHBAKOT AAaHHBIE, OT-
HOCALIHeCH K KPaTHbIM TrajJlakTHKaM, K TpPylNnaM rajakTHK
H K CKOIJIEHHSAM raJakTHk. B 3Tofl cBS3W cTOMT BKpariie
OCTAHOBIITLCS Ha TOM 3HAYEHHH, KOTOPOe HMeJo H3yyeHHe
KpaTiblX 3Be31 H 3BE3AHBIX CKOMJEHHIl AJs npobJeMmbl npo-
HCXOJKAEHHS H 3BOJIOLLMH 3Be3].

I. Camo cyulecTBOBaHHe 3Be3AHBIX CKOMJaeHHIT B [anak-
THKE BMeCTe C HEeKOTODbIMH CTATHCTHKO-MEeXaHHYeCKHUMH CO-
obpaxenHaMH 0 HeoOpaTHMOM xapakTepe mpouecca pacna-
Jla ckonaeHuii npusedo eille B 30-Xx roaax K BEIBOAY O TOM,
YTO 3Be3/1bl, HX COCTABJAIOIIHE, BO3HHKIH COBMECTHO.

2. CraTHcTHUecKHe NaHHble, OTHOCSIIHECHd K JABOIHBIM
3Be31aM, MPHBEJH K BBIBOAY, YTO COCTaBJSIIOUIHE KaXAOIl
3Be3,1HOfi mapsl HMeloT ofliee NPOHCXOXIEHHE,

3. CaMo cyuiecTBOBaHHe 3Be3JHBIX accounHauufi agajo
BO3MOJKHOCTb cAeJaTh BHIBOA O mnpoaosxawuiemcs B [a-
JlaKTHKe mnpouecce 3Be3a006pa3oBaHHsA. OTKpbITHE pacCUIH-
pelinst 3Be31HBIX acconHauuil no3BOJHIO clesaThb 3akJjioue-
HHE O TOM, YTO MO KpaiiHell Mepe 3HauHTeJbHAs YacCTb
3Be3l, BXOAAIHX B INIOCKHE MOACHCTEMEl ['aflakTHKH (cnu-
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paJblible BETBI! H JIHCK), TAK)Xe BO3HHKJA B COCTaBe 3Be3l-
HbLIX TPVIII, TeNepb YyXKe pacnaBIUHXCS.

4. M3yuenne anarpaMm cnekTp — CBETHMOCTh AJsl 3Be3j-
HbIX CKO!iJIEHHIl NMO3BOJHJO NOCTPOHTb UHTEPECHBIE CXEeMBI
3BOJNOIHH DPa3/HYHbIX 3Be3ld. JTH CXEMbl HyXAawTcs B
Aaabhelillell npoBepke, 0AHAaKo HX 3HayeHHe ANs pellleHHs
npob.aeMbl Ype3BbluyailHO BeJIHKO.

5. Bolaeaeine kpaTHbiX cHcteM THna Tpaneuwn OpuoHa
13/10 BO3MOMKUOCTb YCT@HOBHTb CylUecTBOBaHHe ocofGeHHO
MOJIOABIN KpaTiibIX 3Be3X H TeM CaMbiM NpPHOANSHTBCA K
camMoMy MomeHTy o6pa3oBaHus 3Be3AHOII TPYNHHL.

Ham kaxercsi, 4To B 3TOM OTHOIUEHHH MOJIOXKeHHe IeJ
B MHDE€ TaJakTHK siBasiercs elle GoJiee 6.1aronpHATHBIM.
Kpatible ranakruku 1 rpynnel TagdakTHK A3OT HHTepec-
HBIT MaTepHana aAns CyXK1eHHs O CPYNNOBOM BO3HHKHOBEHHH
ranakTis. bosee Toro, TeHaeHlMs K rPyNNHPOBAHHIO B MH-
pe TajlaKkTHK HACTOJAbKO CHJbHA, YTO BCAKOE H3yyeHHe ra-
JIAKTHK MOHeBOJe CBA3BIBAETCH ¢ BONMPOCOM O NpHpOJe TOH
HJIH HHOIl TPYNNbL.

OGpatnM Telepb BHHMaHHe Ha TO, UTO B KPAaTHHIX Ta-
JIAKTHKAX TepHoAbl oOpallleHHs AOCTHTaloT MUJAMHapAa Jer
1 6oJee, a B CKOIJIEHUSIX BpeMsi, HeoOXOAHMOe AJs OAHOTO
000poTa BOKPYr UEHTpa CKOMJIeHHs, AOJIKHO H3MepATbCH
HEeCKO.TbKHMH MHJJIMapAaMu Jer. Mexay tTeM Bo3pact ca-
MHX TaJaKTHK AOCTHraeT, KaK NMDHHATO AYMAaTh, TOXeE Bce-
TO HeCKOJNbKHX MHJJAHApAoB Jer. B rTakoMm caywae kax
KpaTHble TaJaKTHKH, TaK H CKOMJIeHHS raJlJakTHK B HX Hac-
TOSALLIeM COCTOSIHHH AOJXKHBI OblIH Aa)e B caMoil KOHdHry-
Palil KOMIOHEHTOB COXPAaHHUThH CJelbl NepBOHAYaJbHBIX yC-
JIOBHIl 06pa3oBaHus rpynnbl. A 3TO, NO-BHAHMOMY, 03Haua-
@T BO3MOXKHOCTb NPHOAU3HTBCA XOTA Obl K KHHEeMaTHKe Tex
SIBJAEHHII, KOTOPbIe NPHBEJH K OOPa30BAHHIO TPYINIIbI.

Pu3MUeCKHil CMBICA TEHAEHUHH K rpynnuposanmo. [loc-
Je pa6or LiBukkH, a takxe Heiimana, Ckorr u llleHa ume-
10TCS1 BeCKHe OCHOBAHHS CUHTaTb, YTO GOJIBLIHHCTBO TaJjlak-
THK BNOAHT B COCTaB CKOIJIeHHIT HJM TPYyNN TrajakTHK, B
TO BpeMsl KdK YHCJO H30JHPOBAHHBIX TAaJIAKTHK B O6U.IEM
MeTaralakTHYeCKOM noje Majno. B sToM cMbicjie paxe
TPYAHO TOBOPHTb O CKOJIbBKO-HHOYAb OXHOPOAHOM 0O6lleM
MeTara.JaKTHYEeCKOM I10Jie, KOTOpoe MOXeT OblTh NPOTHBO-
NOCTaBJIeHO CrylieHHaM raJjaxkTHk. CheiayeTr CYHTaTh, 4TO
3TO N0.1€ KaK pa3 H COCTOHT B OCHOBHOM H3 Pa3JIHYHBIX CKO-
MJeHHI W Tpynm, T. €. H3 HEOAHOPOAHOCTE!l Pa3JIHYHOTO
Macwraba. B 3TOM OTHOWIEHHH MOJOXKEHHe fAes B Merara-
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JaKTHKE CHJBHO OTJIHYaeTCss OT TOrO, YTO HMEeT MeCTo
BHYTDH 3Be3AHBbIX CHCTeM, rie oObIYHO AOMHHHpyer olllee
23e3/HOe ToJie ¢ MeIJIeHHO MeHsollefcs NJIOTHOCTHIO, a
CKONJIeHHs SIBJSIOTCS OTHAeJbHBIMH, CPaBHHTEJbHO pPeiKo
BCTPEYaIOIHMHCSA B 3TOM I0Jie HEOJAHOPOAHOCTSAMH.

M3 craTHCTHYECKON MeXaHHKH cJelyeT, uTO CKOT.JIeHHA
H TPYNILl ¢ TeYueHHeM BpPEMEHH NOJXKHbI pacnalarthcd. [lpu
53TOM pacraj OydeT HOCHTb pasJHuHbIlf XapakTep Tpe-
60Batb Pa3HbLIX CPOKOB B 3aBHCHMOCTH OT TOTO, HAXOAATCH
JH paccMaTpHBaeMble CKOMJIEHHS H TPYNNBl B CTALHOHApP-
HbiX JHG0 B KBRa3HCTALHOHAPHBIX COCTOSIHHAX C OTpHUA-
TeJLHOIl 3Heprueil HJH e B COCTOAHMAX, KOrja cpean
Y/JeHOB CKOMNJIEHHS HMeeTCs 3HAYUTEJbHBI NMPOLEHT TAKHX,
KoTopble 006J1aAal0T N0JI0XKHTENbHOR 3Heprueit 11 MOryT cpa-
3y IIOKHHYTh CKOIlJIeHHe ¢ GOJIBLION CKOPOCTbIO.

Bo BTopoM caydae pacmal ROMKEH NPOHCXOAHTL 3@
BpeMs NOPAAKA NPOMEeXKYTKa, He06X0AHUMOro AJs TOro, 4To-
6bl rajJakTika, BXOJsllasi B CKOILJIEHHe, Tepecekja erd Or
OfHOro Kpasi 10 ApPYroro, T. €. 3a BpeMsa NOpsJKa COTEH
MHJJHCHOB HJU |—2 MJapx. Jert.

B nepBoM ke ciyuae, Koraa ckomjeHHe obJjaajaer OT-
pHilaTeNbHON 3HeprHe#l, pacnajg ROJXKeH NpPoH30iiTH 6.aro-
Jlaps TOMY, 4TO B pe3yJibTaTe B3aHMHHIX COJHXKEHHIl HeKo-
TOpble TaJaKTHKH JOJIKHB TOJAYYATh TOJIOXKHTEILHYIO
SHEePTHIO M NOKHAATbh cKomlJeHHe. MHBIMH CJ0BaMH, B 3TOM
cjgydae HeiiCTBYeT MeXaHH3M, aHAJIOTHYHBII TOMY, KOTOPBIIT
HMeeT MeCTO B CTaLHOHAPHBLIX 3Be3JAHHBIX ckonjeHusx. O1-
HaKO 3TOT MexaHH3M Tpe6GyeT yXKe CPOKOB MOPSAKA COTEH
MHJAaHapaoB H 6oaee Jser. [lockosbKy Bo3pacT raaakTik
H3MepseTCsi BCero HeCKOJbKHMH MHJJHapAaMH JieT, T0 3Ha-
YeHHe 3TOr0 MeXaHH3Ma B OOJIBLUHHCTBE CJyYyaeB HeReaHKO.

Takum ofpasoM, MOXKHO cKasaTb, uTo JHGO CKOMIEHUs
JOJDKHH! pacralartbcs BCJeACTBHe CBOell HeCTallHOHAapHOC-
TH, €CJH OlIH HMeIOT B CBOEM COCTaBe 3HauyHTeJLHOe YHC-
J10 YJEeHOB C NMOJOXKHTENBHOIT 3HeprHeil, A1ubo OHH SAB.ISOT-
Csl CTAUHOI'apHBIMH H JOJIKHBl PacnagaTbCs CTOJIb MelJeH-
X0, 4T0 3¢ eKT 3TOro pacnajga He MOKET HMETb CYylleCcTBel-
HOr'0 3Ha4eHus.

MoxHo npeactaBHTb cefe, KOHeuHO, H O6GpaTiblil Ipo-
lecc, KOrAa BHEIWHSS TajJaKTHKa BXOJAHT B CKOIlIeHie CO
3HA4XTEeJbHOIl CKOPOCTBIO H, OTAAB TaM CBOIO 3HepriHio, oc-
TaeTcsl B ckonJeHHH. OQHAaKO HETPYAHO MOKa3aTh, 4YTO Ta-
Kie MpPOoLecchl NPH COBPEMEHHOM COCTOSIHHH MertaraaakTh-
KH JOJIKHB MPOHCXOAHTb € 9acTOTOIil, Ha MHOrO NOPFIKOR
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MeHbliell, yeM NpsiMble Npouecchl Bbi6poca radakTHK H3
CKOIlTEHHSI.

B biBoa. B cospemennsix ycaosuax Merazarakruku cxo-
naenus u epynne. Moeyr Aubo CoxpanHaTsca, aubo pacna-
darecsi. Ho onu ne moeyr obozauiarscs 3a c4er 2AAAKTUK,
KOTOPbIE B03HUKAU HE3ABUCUMO OT HUX.

OTKJIOHEHHS OT AHCCOLHATHBHOrQ paBHOBECHS. 3acJjy-
JKHBA€T BHUMAHHA TOT (AKT, YTO B COCTABE M3BECTHHIX 11aM
CEOIIENNI IraJaKTHK BCTPedalTcs ABOliHble U KpaTHble ra-
JakTiekll. Dosee uvacto jABOoiiHBie H  KpaTHbBle TajJakTHKH
BCTPeualoTCs B paccesilHbIX cKomaenusix THra Virgo. Ilo-su-
AMMOMY, HX TOPa3i0 MeHbIIE¢ B KOMIIAKTHBIX CKOIIIEHHSIX
tuna Coma. B raknx (paBunTe bHO OelHbIX Ipynmax, Kak
MeCTH4si CHCTeMa raJgaiTHK, ABOIIHbIE H KpPaTHble TajJakTH-
KIl BCTPEHAIOTCs! OTHOC!HTeIbHO vacTo. Oanako ecai yuecTh
cyliecTBoBaiile cyOKap. IIKOBBIX TaJaKTHK THNa OOBEKTOB
B Cxyasntope u Ileun, To Kaxaasi H3 KpaTHBIX TaJakTHK
MOZKET, MO-BHAMMOMY, CUHTATBCsI Tpynnoil, cocrogumeill H3
npuMepHo JecATKa ujeHoB. Tak, Hanpumep, Hauwa [amak-
THKa ¢ MarejnanoseiMH Ob6sakamu o6pasyer Tpoiinylo cHe-
TeMy. Ho oHa oKpyixeHa ellle HECKOIbLKHMH CyOKapJIHKOBbI-
MH cicremaMu tHna Cxyaenropa. ['anaktHka B Anapomene
sIBJIS€TCSl KPATHOIl cHCTeMoil, cocTosiuieil M3 NATH UJIEHOB.
Ho, BeposTHO, H OKOJIO Hee HMeloTcs cHCTeMbl THNa CKyJabll-
Topa. [To 370l npHunHe, Kazanocs, cen0Basso O6bl TOBOPHTD
CKOpee-0 TpyMNnax, B KOTOpble BXOAST COOTBETCTBEHNO Ha-
ma Tadaktika ¥ M 31. BcrioMHuM, oxHaKo, YTO, TOBOPs O
KPaTHOCTH 3Be3J, Mbl He YYHTHIBAEM BO3MOXKIOTO IPHCYT-
CTBHSI II18HEeT, NOCKOJbKY 3TH MNocJelHHe 06Jal1aloT Mac-
CaMH, He3HaYHTeJbHBIMH N0 CpaBHeHHIO co 3Be3faMu. Tou-
HO TaK e NPH OIpelesNeHHH KPaTHOCTH TaJaKTHK ueJe-
coo6pa3HO He YYHTHIBaTh cHcTeMbl THma CKyJabnTopa, Kak
He VUNTHIBAIOTCA H 11apOBHIe CKOIJIEHHs, HMelollHe, MO-BH-
JAMMOMY, Macchl, JHIUb HEMHOTO YCTyNalolllHe Maccam ra-
JakTHk THna CKyJabnropa.

B TakoM cJayyae NpHXOAHTCS CUHTATbCA ¢ G aAKTOM, UTO
B Haweli MecTHoll cHcTeMe, codeprKaulel JHIIb HECKOJILKO
0AMHOouHbIX ragakTHk (M 33, NGC 6822, IC 1613 u, Bos3-
MOXKHO, HEKOTOpble JpYrHe), uMeercst oAHa TpofiHas ra-
JIaKTHKa M OJHa rajakTHKa elle 6o/ee BHICOKOIl KpaTHOC-
TH. MOXHO NMOCTaBHTb BOINPOC: KAKOBO JAOJMKHO 6bijio O6BITb
MaTeMaTHUecKoe OXKHAAaHHE YHCJaa ABOIHBIX H KPATHBLIX Ta-
JIaKTHK NMPH AHCCONHATHBHOM paBHoBecHH? (Oka3biBaercs,
YTO MaTeMaTHyecKoe OXHJAaHNe UHCJa ABOIHBIX TaJdaKTHK

31



B MecTHOIl cHcTeMe A0JKHO OblJ0 ObiTh Meubure 0,05, a
yHcsa TPOIIHBIX FaJaKTHK H rajakTHK 6oJiee BbICOKOIl Kpar-
HOCTH — BO MHOTo pa3 MeHblie. [losToMy TOT Pakt, yTo
Mbl HMeeM B MecTHoIl Tpynie rajJakTHK ABe CHCTEMbl CTO.Ib
BLICOKOIl KPaTHOCTH, SBJAETCA OY€Hb CHJIbHBIM OTK.JIOHEHH-
eM OT AHCCOUMATHBHOIO PaBHOBECHS.

Ecan 66l napul raJakTHK H KpPaTHble TajiakTHKH BO3HH-
KaJii B pe3yJbTaTe B3aHMHOTO 3axBara (npH TPoiHbIx c6.1H-
JKEHHMSIX) MJIH KaKHM-HHOYAb HHHIM 06pa3oM, H3 He3aBHCH-
MO APYT OT jApyra BO3HHKUIHX OXHHOYHBIX TaJaKkTHK, TO Ha
HauaJbHOM 3Tane Pa3BHTHsI CKONJEHH{l B HHX, KOHEYHO,
MOTJH O6bl HMETb MeCTO OTKJIOHEHHSI OT JHCCOLHMATHBHOIG
paBHoBecHs. O1HaKO 3TH OTKJOHEHHS AOJIKHb Oblll OBTb
B IIPOTHBONOJOXKIIYIO CTOPOHY, T. €. YHCJO KPaTHBIX raJjaak-
THK J101AKHO OblJ0 OLITb MeHblIe, YeM NMPH AHCCOLHATHBHOM
paBiioBecun. Tonbko ¢ TeueHHeM BpeMeHH cpefHee UYHCJO
KPAaTHBIX FaJaKkTHK B CKOJIEHHSIX MOTJIO Gbl JOCTHTHYTb Te-
OPETHYECKOro 3HaueHHsl, COOTBETCTBYIOUIETO AHCCOIHATHB-
HoMy paBHOBecH!0. ITpoleHT KpaTHBIX TafakTHK C TOYHOC-
TbhIO 0 CTATHCTHYECKHX GJYKTyauHil B 3TOM cJayyae HHKOI-
Ja He npessowes] Obl YKa3aHHOFO TEOPETHYECKOro 3Haye-
HUA.

Tor daxr, uTo NPOUEHT KPATHEIX CHCTEM Ha CaMOM jeje
ropasao Bbllle 3TOTO TEOPETHYECKOTO ITpelena, YKasnBaer
lla HeNpPaBILILIIOCTL HALNEro NPEANOJIOXKEHHS O TOM, UYTO
KpaTHble TaJ1aKTHKH BO3HHKJH H3 ORUHOYHBIX.

B w1 Bo a. Cocrasasawoujue a0606 KpPATHOU eQAAKTUKL
BO3HUK AU COBMECTHO.

Ha6aogaemble KOHQHrypauHH KPaTHHIX rajJakTHk. 3a
BpeMs JKH3HH TajJakTHK (HECKOJbKO MHJIJIHAPAOB JieT) BO3-
MYWIEHHA B COCTOSIHHSAX KPATHBIX FajJaKTHK, BO3HHKAOUHe
BclelacTere ¢0aHACHHT ¢ JIPYTHMH BHEWHHMH TaJlakTHKA-
MH, 10.12HbI G611 BuITh He3HAYHTeAbHBMH. [To3TOMY MOX-
10 PacCYHTHIBATb, UTO 3TH COCTOSIHHA HoOcsiT B cebe caeibl
NEPBOHAUAAbHBIX YCJAOBHIT BO3HHKHOBEHHSI KPATHBIX CHCTEM.
EcTecTBeHHO HO3TOMY HCKaTh B CTATHCTHYECKHX JRAHHDIX,
XaPaKTepH3YIOUINX COBOKYIHOCTb ABOIIHBIX H KPAaTHBIX ra-
JAaKTHK, liHpOpMaUHIO O MexallH3Me HX obpasoBaHus. K co-
JKAJEeHHIO, MBI He pacnoJiaraeM AOCTATOYHO HAAEXKHBIMH KO-
JHUYeCTBeHHbIMH JaHHBIMH moAo6HOro poxa. Hanpumep, Gui-
J0 Obl HHTEPEeCHO 3HaThb 33aKOH pacnpeleseHHs PacCTOANUNIL
MEXAY KOMIOHEeHTAaMH IBOIiHBIX TrajakTHK. Yro ke kKaca-
€TCsl 3HaYeHHIl TOr0 PAacCTOAHHS IJA OTHEJThHBIX H3Yyyeu-
HBIX Mnap, TO caMH 1o cefe OHH BPAA JH MOTYT
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llaTb OCHOBaHMe  [Jid  KOCMOTOHHYECKHX  OGOOlueHHI.

CoBeplieHHO HMHaue OOCTOHT AeJO C KPaTHBIMH rafak-
THKaMH, B KOTODbIX YHCJO KOMIIOHEHTOB OoJblue [ABYX.
Kaxnas Takas rajakTHKa XapaKTeDH3yeTCd HEeKOTOPOil
NPOCTPAHCTBeHHOI KoHpUrypaunHueii ee KOMIOHeHTOB. Pac-
CMOTpeB Jaxe He6oJbilloe YHCA0 NOAOOHBIX KOH(HIYpauHuH,
Mbl MOXeM CleJaTh 3akK.JloyeHue o npeobiajaiolleM cpeau
KPaTHBIX TaNaKTHK THIe KOHQHUrypauHii.

Ilpn u3yyenun npobJieM, OTHOCALIHMXCA K CPaBHHTE/bHO
MOJIOABIM KPATHbIM 3Be31aM, Mbi Da3fiejidjJH BCe BO3MOXK-
Hble KOH(HTYpAlUHH Ha ABa TJAaBHLIX THNA: KOHMHTypaunHm
tuna Tpanenuun OpHoHa H KOH(Urypauuu OOBIKHOBEHHOTO
THna. HanoMHuM onpelencHue Tex W APYTHX.

[Toa kpatHoil cucremoii Tuna Tpameunu Mbl noApasy-
MeBaeM KPAaTHYIO CHCTeMY, B KOTOPOIl MOXHO HaflTH TpH
TAKHX KOMIIOHEHTa a, b, ¢, uTo Bce TpM pacctosiHus ab, bc,
ac OJHHAKOBOTO MOpPSJAKa BeJHYHHbl. EcJH B KpPatHO# CHC-
TeMe Heslb3si HaHTH TPeX TAKHX KOMIOHEHTOB, TO €e Ha3bl-
BalOT cHCTeMOil 0ObIKHOBEHHOIO THIA.

Kak u3sBectHO, cpeau 3Be3] pe3Ko npeo6aafaloT CHC-
TeMbl OOGBIKHOBCHHOro THNA. TOJBKO JIHUIb CPENH KPAaTHBIX.
3Be3Jl, B COCTAB KOTOPBIX BXOASIT 3Be3aH THna O, HabJoaa-
etcst 6oJablofl APOUEHT cHcTeM THna Tpaneund. B MmeHbuieft
CTeNeHH 3TO CNpAaBeAJIHBO B OTHOWIEHHH CHCTEM, Kyda
BxoasT BO-3Besanl. Kak u3BecTHO, 3Ta OCOOGEHHOCTb 3Be3..
tina O u B0 cBfisaHa ¢ HX OTHOCHTEJBHONl MOJOAOCTBIO..
ITockonbKy, OAHAKO, 3Be3ibl 3TOr0 THIA COCTABJASIOT HHY-
TOXHBI{ MPOLEHT Bceil COBOKYNHOCTH KPaTHBIX 3Be3l, TO
3TO He MeHAET TOoro ¢akTa, YTO KpaTHbie 3Be3]bl, KaK Mpa-
BHJIO, NPeACTaBJAAIT cob0il KOHPUIYypaHHH O6LIKHOBEHHOrO:
THRA.

C coBeplIeHHO HHBIM TIOJIOKEHHEM MBI CTaJKHBaeMcCfl B
cJyuae KpaTHBIX ragnaktirk. Ecan mbl 6epeM KpaTHbBle CHC-
TeMbl, COAepIKallHecss B oNY6JHKOBAHHBIX CHHCKAX JABOHHBIX.
H KPaTHBIX TaJAaKTHK, TO OKa3blBaeTcs, 4TO MPOLEHT KOH-
¢mrypanuit tuna TpameuMH cpeiH HHX 3HauyUTeJbHO Tpe-
BOCXOJHT NMPOLEHT CHCTEM OOBIKHOBEHHOTO THNa.

Tax, nanpumep, cpean 132 KpaTHBIX rajakTHK, BCTpeya-
lomHxcsl B Kartajore Xoambepra, 87 HMeloT TakHe KOH(pH-
rvpaus, 4to, 6e3ycJIOBHO, AOJIXKHBI OBITb OTHECEHbl K THOY
Tpaneuun. Toabko 27 cHCTeM SBASIOTCA CHCTeMaMH OObIK-
HOBEHHOIO THMA, B TO BpeMsl KaK OCTaJbHHeE 18 HMeIT KOH-
¢urypans npomMexxyToOyHOro THIIA.

Ecan ™Mbl BbiOGepeM M3 KaTaJjora BH3yaJbHO KpaTHBIX
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3Bc31 BCero Heda Te WecThb KPaTHHIX, INMaBHBIC KOMIOHCHTLI
KOTOPHIX 06/Ma1al0T HaHOOJbUIHMH BHAHMBIMH  SDKOCTAMH
cpelH BCeX T[JaBHBIX KOMIOHEHTOB Karajora KpaTHBIX
3Be3l, TO OKaXeTcsd, YTO BCe 3TH 1IeCTb KparHBIX 3Be3]
IMCIOT KOH(HTYpaUHH OObIKHOBEHHOro THIA.

Ecan e Tenepb Mbl BbiMHIIEM H3 KaTajora Xoambepra
tecTb KPaTHBIX TaJAaKTHK C HaHOGOJbUIHMH SPKOCTAMH
IJaBHBIX KOMIOHEHTOB, TO BCe€ OHH OKaXyTcsi CHCTeMaMH
tuna Tpaneuus.

Bo3bMeM nasee HauboJsee pKyIO 3Be3ly BBICOKOH KpaT-
HoctH. HanpuMep, cpean H3BecTHBIX HaM 1LIECTHKPATHBIX
3Be3l HauOoJbllell BHAHMOII sfpKocTblo ob6aazaer Kactop.
T'oBopst 06 3TOf1 3Be3le KaK O LIECTHKPATHOH cHCTeMe, Mbl
VYHTBIBAaeM, 4YTO KaxXKABIH H3 ee Tpex BH3yaJIbHbIX KOMIOHEH-
TOB ABJASCTCH CNEKTPaJbHO-ABOHHBIM. DTO CHCTeMAa, HMeW-
H1asi THIHYHYIO OOBIKHOBEHHYIW KoHdurypauuwo. C apyro#t
CTOpPOHBI, HanboJee BoIAAOIHMCS 1O 6JecKy 00beKTOM cpe-
IH UIeCTHKDATHBIX TaJaKTHK SBJAETCS KpaTHas CHCTEMA4
NGC 6027, usyuyennasi CeiipepTom. OHa sABAfeTca Xapak-
tepHoii Tpaneuneii.

Bl BO . FoAbliuncT8o KpaTHelx 2asakrux obaadaer
Kongueypayuamu tuna Tpaneyuu.

O npuunrHe npeobnapganua kKongurypauuit THna Tpane-
uuH. Tor ¢akr, uro nonasasioniee 60/bIIHICTBO KPAaTHbIX
3Be3.1 HMeeT KOH(pHrypauHH oObIKIIOBEHHOTO THIIA, HAXOAHT
caeayrollee ectecTBeHHoe o6bsicHeHHe. KoHgpHrypauus ThIa
TpaneuuH, Kak NpaBHJO, HeyCTOliYHBA AaXe B TOM cJaydae,
eCJIi NMOJIHAs HepPrus KPaTHOIl cHcTeMbl oTpHuarenbHa. C
TeueHHeM BPEMEHH NpH OJIM3KOM IIPOXOXKAEHHH APYT OKOJO
Apyra ABYX KOMIIOHEHTOB OJHH H3 HHX MOXeT NPHOGPEecTH
KHHETHUECKYIO 3SHEPTHIO, JA0CTAaTOYHYIO, 4YTOOBl NOKHHYTL
cHcTeMy. DTO TOT XKe MeXaHH3M, KOTOpHIil HelicTByeT B OT-
KPBITHIX 3Be3AHLIX cKomdeniix. [ToacueTs NOKas3bBaloT, 410
IJs1 paspyileHlisi CHCTeMbl, of.1ajaawollell KoHdHrypauHeil
THra Tpaneuws, B cpeiHeM HYXHO, 4TOObl €€ KOMHOHEHTHI
COBEPLUHJH HecKo.bKo o6opoToB. Jas GOJbLIMHCTBA 3Be3]
3TOT NMPOMEXKYTOK BPEeMEHH HHYTOXEH 10 CPaBHEHHIO C HX
BospactoM. [loaTomy mnoaasisiiouiee GOJbHIHHCTBO BO3HH-
kaBIIHX B ["anakTHKke cucTeM THOa TpaneuHu AoJxKHO GbliIo
pPaspyWHThCS.

BospacT KpaTHBIX TraJdakTHK H3MepsIeTCsl HECKOJIbKIIMHU
MHJAJHAPAAMH JIeT, MeX1y TeM Kak BpeMmsa o6opoTa B HIIX
JOoCTHraeT nopsiika MuJaasapaa Jer. CjeroBaTesqbHO, KOM-
TIOHeHTH! KPATHbIX FaJaKTHK MOTIJIH YCNeTb COBEPUIHTL JHUIb
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oueHb heboJibluoe yHc10 06opoToB. flo 3Toil npHuKHe Kpar-
Hble FafNakTHKH, HMeBllle KoHdMrypauuu tuna Tpaneuws,
He yCIesd paspyuHThCH,

B vt B o 1. Botcoruii npoyent kouueypayuu runa Tpane-
yuu cpedu KparHulx 2AAAKTUK HAXOOUTCA 8 NOAHOM CO2AQ-
CUlU € COOTHOWEHUEM MeH DY B803PACTOM 2AAAKTUK U nepuo-
damu obpawjeHus 8 KPATHOLX CUCTEMAX.

KpatHbie cHcTeMbl C NOJCKHUTEALHON 3Heprueir. Mmu 1o
CHX TIOp NMOApa3yMeBajiH, YTO Bce KpPaTHbie raJaKTHKH BO3-
HHKAlOT KaK CHCTeMB! C OTPHUIATEJNbHOIl MOJHOII 3Hepruei.

Ha camowm 1ene aus cyKieHHS O 3HaKe SHePrHH AaHHOIT
KPaTHOIl CHCTeMBl HaM HYAHB J0BOJLHO NOApOOHBIE AaH-
Hble 0 MaccaX H CKOpPOCTAX KOMHIOHEHTOB, MOMHMO JAdHHBIX
06 Hx KoadHrypauus. K cokaseHulo, uMeBlIHecqd A0 noc-
JleJlHero BPeMEHH CBe/leHHst O Maccax JBOIIHbIX H KPATHBIX
rajJaKTHK NOJYYaJdHCh H3 NMpPeANnOJOoXKeHHs, YTo cHcTeMa 00-
JajaeT OTPHLATENbHOII SHepruefl, T. e. U3 THNOTe3bl, KOTO-
PYiO KaK pa3 HaiAJexXHT NPOBEPHTh.

OnHako OKOHYaTeJbHOe pelleHHe BONPOCAa O CYLIECTBO-
BAaHHH KPAaTHBIX FajakTHK, ¢OJajalou{HX MOJOXKHUTEIbHON
3HeprHell, BO3MOXKHO TOJbKO Ha OCHOBAaHHH KPHTHUYECKOIO
H3y4YeHHs1 ¢aKTHYeCKOro MaTepHaJa, NpaBia, NMOKa BCCbMa
CKY/LHOTO.

Mul npuBefeM 34echb HCKOTOpble JaHHBie, CBHAETEJLCT-
BylOlliie B [O.JTb3Y TOTO, YTO HEKOTODble KpaTHble raJaKTHKH
JdeficTBHTebHO 00/1a1al0T NOJOXKHTeJbHOH NOJHOH SHEPrH-
eil:

a) ecnM NPHHATH, YTO BCe KpaTHble cHcTeMbl 00/1aaior
OTPHLATeJbHON NOJHOI sHeprueil, T0 U3 HabJOAEHHLIX pa3-
HocTeil pagHaJbHBIX CKOPOCTEH KOMNOHEHTOB JABOHHOH HJIH
KpaTHOIl TaflaKTHKH MOXHO fAeJiaTh CTATHCTHYECKHE 3aKJIO-
YCHHS O CpPedHUX Maccax rajgaxktHk. PasjgeabHoe paccMoT-
peHHe Bonpoca AAA IBOIHLIX TaJaKTHK H AJd TaJaKTHK
60Jiee BBLICOKOIT KpaTHOCTH NPHBOAHT B 3TOM cJyyae K 3aK-
JIOYEHHIO, YTO MACChl TaJaKkTHK, BXONSILIHX B CHCTEMY BbIC-
urefi KPaTHOCTH, NMpHMepHo B 3 pa3a 6oJiblile, yeM MaccLt
KOMTIOHEHTOB ABOIIHBIX TrajakTHK. [1ockoJbKy HeT OCHOBa-
HUI CYHTaTh NPKPOAY TAaJaKTHK B CHCTEMAax pasJIHYHOI
KPATHOCTH pa3/H4HOil, NMPHXOAMTCA HONYCTHTb, YTO CPCAH
CHCTEM BblcLiell KpaTHOCTH OTHOCHTEJIBHO yallle BCTPeYaloT-
€l CHCTeMBl ¢ MOJIOXKHTeJbHON 3HeprHel;

6) paccMOTpPHM TpYMNIy rajJakTHK. cBsidaHHyio ¢ M 81.
OHa cocTOHT u3 yYernipex sIpkHX ranaktHk: NGC 3031
(M 81), NGC 3034 (M82), NGC 2976 u NGC 3077, a Takxe
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43 HECKOJbKHX OoJjiee cnabbix rajlakTHK. Buaumble HHTe-
rpaJjbHele doTorpaduyecKkHe 3Be3lHble BEJAHUHHB 3THX 4Ye-
ThipeX rajlakTHK, COIJIacHO onpejenendio Xoam6epra, paBHbt
7,85; 9,20; 10,73 u 10,57 coorBercTtBeHHo. Ecan Mbl He XoO-
THM JONYCTHTb CBEPXBBHICOKHX 3HA4E€HHH OTHOLUIEHHA Macchi
K CBETHMOCTH, Mbl IOJKHBI NPHHSTb, YTO MAaccel BCeX YJe-
HOB TPYNIbI, KPOMe MepeyHCJeHHBX, MaJibl, H NO3TOMY MO-
JKeM paccMaTpHBAaTb TPYNNy KaK WHPOKYI YETBEPHYIO CHC-
teMy. [lo cBoell koHdHrypalhH oOHa COOTBETCTBYeT THIIY
Tpaneuus. To, 4yTo Bce ueThipe nepeulcJeHHble TajJaKTHKH
ABJAKOTCA UJieHaMH OJHONH (pH3HYECKOIl IPYNNbl, BHTEKAET H3
caeaywoumHux coobpaxennii. M3 Hux tpu (kpome M 82) nme-
10T 6/1H3KHe paiHajbhbie cKOpocTH. HIX cpeaHsas, Hcnpas-
flenHas 3a ABHxeHHe CoJlHHA, .JyyeBas CKOPOCTb paBHaA
+72 kM/c. Tonbko y ranakTHku M 82 JyueBas CKOPOCTb
paBua +410 km/c. [ToaTOMy OTHOCHTEJNBHO liee MOXET BO3-
HHKHYTb COMHEeHHe B NpHHajAJexHocTH K rpynne. OjHako
Mexxay rajgakthukoii M 82 u ranaktukoil NGC 3077 cyumect-
ByeT OuYeHb TecHoe (H3H4yecKoe cxoAcTBO. O6Ge oHH NMPHHAA-
NexKaT K KaTeropHH UPPeryJsipHbiX TaJNaKTHK, COCTOSIIHX H3
Hace/eHHs BTOPOTO THNa, H obe 06.1a1a10T BBICOKO{I OBEpPX-
HOCTHOll ApKOCTbIO. BenencrBue Toro uro coBmajeHHe yka-
3aHHBIX XaPaKTePHCTHK CPeJH OTHOCHTEJbHO SPKHX raJjak-
THK BCTPeYaeTcs O4YeHb PeAKO, CJeayeT cuHTaTbh KpailHe He-
BEpPOSITHBIM, YTO MBI HMe€eM 37ecb AeJ0 €O CJAyuyaiHBM Npo-
exTHpoBaHHeM M 82 Ha o6.sacth Heba, 3aHHMaeMyl TIpyl-
noil. Takum 0o6pa3oM, MOXKHO CUHTATb [OUYTH JOCTOBEPHBIM,
YTO BC€ YeThlpe TaJIAKTHKH (DH3HUECKH CBSA3aHbl MEXAY CO-
Goii. Toraa pasiuiy B Jy4yeBbIX CKOPOCTSX cjeayeT 0OBAC-
HHTb OPOHTAJILHBIM JBHXXEHHEM.

EcrtecTBenHO cHayasna AONYCTHTH, 4YTO HauGoJbluei Mac-
COM H3 YKa3aHHBIX 4YeTblpex rajakTHK ofjagaet HauGoJsee
sipkasi, T. e. M81. Ho macca ee onpeaeneHa Ha oCHOBaHHH
H3yuyeHHus BpaiueHus. Ona 6au3ka k 10! macc Coanua. Jly-
yeBasi ckopocTb M 82 orsanyaeTcsi oT JY4UeBOR CKOPOCTH
M 81 na 327 xu/c. Pa3HHua NpOCTPAHCTBEHHBIX CKOpOCTEil
MoxeT GbiTh ropasso Goablue. Herpyano paccuurats, 4TO
Taxkas Pa3HOCTb CKOPOCTEHl MOXET COOTBETCTBOBATb TOJABLKO
runepbosHYeCKOMY ABHIXKEHHIO, ecJqH CyMMa Macc raJjak-
THK M 81 u M 82 menbiue, uem 3-10'! coaneunsix macc. Ta-
KHM 06pasoM, ecJH NpelnoJarath 3JJIHNTHYECKOE ABHKe-
HHe, Macca ranakTHKn M 82 noaXHa BO BCKOM cJayuae
npeBocXoAHTb 2-10'! conHeunblX Macc. TakuM ofpa3oM, ao0-
MHHHDPYIOUIVIO POJIb B CHCTeMe JAOJIKHA MrpaTh rajakTHKa
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p 82, Ecau Tak, 10 Bo3HHKaeT TpyaHocTs ¢ NGC 3077, ay-
teBas CKOPOCTb KOTOPOil OTJHYaeTcsi OT JyueBofl CKOPOCTH
MB82 vike Ha 436 KM/c U KOTOpasi HaXOAHTCA B NPOEKUHH
Ha paccTosiHul nodtH 55 Teic. mapcex ot M82. Jlus Ttoro
47006l OOBACHHUTL 3TY PAa3sHOCTb CKOPOCTEll, HaA0 AONYCTHUTD,
4TO MHHHMaJbHaA Macca M 82 Goabure, yuem 10'2 coMHeyHBIX
amacc. Takoe npeanoJsioxexnue BeJeT K HeoOblyaiiHO GOJIbILIO-
MYy 3HavyeHHIO oTHoweHus M/L aaa MB2 (nopsiaka 500).
YYHTHIBAA XKe, YTO peaJsibHble OTHOCHTEJbHble CKOPOCTH MO-
UVT COCTABJIATh 3HAUYHTEJNbHblE YTJIB C JIYUOM 3PeHHSA, Mbl
npuien K eille GObWIMM 3HadeHdusiM Maccst M 82, Eaunct-
8€HHBIM BBIXOAOM M3 CO3AABIHEIOCH TIOJOXKEHUA ABJIsETCA
agonyiueniie, 4To rajaktuka M 82 npocto yraaserca H3
TPYNfbl CO CKOPOCTHIO, 3HAYHUTEJNBHO HpeBOCXOAAllell CKO-
POCTb OTPbIBA. JTO 03HAYAET, YTO OJAWH W3 YJIEHOB IPYINbI
fONYUJl YX(e B Mpoilecce e€ BO3HUKHOBEHHS NHOJIOXKHTE/b-
HYIO 3HepTHIO;

B) HHTEpeciibiM NpuMepoM sBJseTcs] OTKpbTast LIBHKKH
rpynna 3 Tpex ranakrtuk: IC 3481, 1C 3483 u anonnmHas
rajnakTiika, HaXoasllascs MeXAy HHMH. JlyyeBbie HX CKO-
pOCTH COOTBeTCTBeHHO paBHbl + 7011 kM/c, +33 kM/c H
+7229 km/c. 3araaxoil aBaserca ranakTtuka 1C 3483. Ecau
oHa GH3HYEeCKH CBS3aHA C OCTAJbHBIMH JBYMS, O 4eM CBH-
AeTeJbCTBYET COeANHsIOUlee BCe TPH TaJaKTHKH  BOJOKHO,
TaK e Kak u O6gausoctp BHAMMBIX Beauuuu IC 3481 n
IC 3483, T0 MBIl MPAMO LOJIKHBI 3aKJIOYHTb, YTO HMeeM Je-
[0 ¢ raJakTHKOH, yAaadoiuefics OT Ipynnsl, B KOTOPOH OHA
BO3HHKJIA.

Ecau ke IC 3483 cayuaiiHo npoekTHpyeTcs Ha KOHeIl
BOJIOKHA, 4. HA CaMOM JeJie fiBJsteTcst G/KH3KOI rajakTHKON
B COOTBETCTBHH CO cBoeil pagHa/ibHON CKOPOCTBIO, TO abcCo-
JHOTHas BeJIMYHHA 3TOIl TaJIaKTHKH JOJIKHA ObTh 0QuYeHb
#u3ka. Ecap, HanpuMep, 10NyCTHTb, YTO OHA BXOAHT B COC-
TaB ckomjeHust B JeBe, TO Mbl JOJMKHBI MPHUIHCATHL 3TOH
rajaktike abCOMIOTHYIO BeJHYHHY oOKoqo —14,5. Takas
abco110THAsA BeJHYHHA ABJAAETCS AefiCTBHTENbHO HeoGbluaii-
#ofl aA44 cnupasabHbiX ranaktik. IlosaToMy noBoJBHO Bepo-
ATHO, Y4TO CNpaBelJIHBO HMEHHO I[epBoe MpeANoJoXkeHHe ®,

r) xBuuter Credana, HeCOMHEHHO, sABAseTcst duauyec-
koil rpynmofi. [Ipu paccMmotrpenun dortorpaduit stoit rpym-

* 31ech M B JajbHefilleM Mbl MCXOZHM M3 3HAUeHHs NOCTOAHHOA
Xa66.1a H=180 xm/c na meranapcek, mojydeHHod B pabore XbioMaco-
Ha, Meiona u Cengenxa.
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net ocobeHno 6pocaeTcd B rJa3a TecHas CBS3b MeX1y KOM-
roxentaMmu NGC 7313a u 7318 b atoii rpynnn. Hecmorps
Ha 3T0, Pa3HOCTb Jy4YeBBIX CKOpOCTell 3THX ABYX la.1axTHK
nocruraet noutn 1000 kM/c. TTockoJsibky nBe npyrHe rajak-
tuxn 3108 cactempt NGC 7317 'u NGC 7319 umeror ayue-
Bble CKOPOCTH, OTJHYAlOIIHeCs OT Jy4eBOfl CKOPOCTH
NGC 7318 a ne 6oJjee ueM Ha 100 KM/c, TO ecTeCTBeHHO 3a-
KmoulTb, yto ragaktuka NGC 7318 yxoaHT M3 rpyanel ¢
NOJNIOXKHTEAbHOIT 3Hepreil.

Buieon. Cpedu Kparnoix 2aAQKTUK 8CTPEHAIOTCA CUC-
TeAbl, 8 KOTOPbHIX OOUH UAU MECKOALKO KOMNOHEHTO8 uUMe-
10T CKOPOCTU, OOCTATOUNBle 048 Yyxoda u3 cucremst.

O 3nake nojaHo# 3SHEPrHn 6GOAbIIMX CKONJEHHH raaak-
THK. Kak H3BecTHo, A71s onpelesieHHA CPEHHX Macc ra-
JIAKTHK 49aCTO K CKOIJIEHHAM TaJlaKTHK NPHMEHSIOT Teope-
My Bupuasa. CorjgacHo 3Toil TeopeMe Macca CKOIJIGHUSA OIl-
peneasierca H3 dopmyasl M=202R/G, rae v? < cpeaHuit
KBaApaT CKOPOCTH, OTHeCeHHHbI{l K LEeHTPY MAacc CKONJAeHHS,
a R — paanyc crkonnenns. [IpuMeHeHne TeopeMbl BHPHal&
0060CHOBAHO TOJBKO B OTHOLIEHHH CTAllHOHAPHBIX CKOIlJe-
HHfl, 06/1aKaI0UIHX OTPHIATENBHON SHeprueH.

HaBectHO, ¢ ApYyroii CTOpoHH, YTo nphiMeHeHHe npuBe-
AeHHOA HopMyJbl K CKOMJIEHHSIM TrajlakTHK NPHBOAHT K Ta-
KHM 3HaYeHHAM HX Maccel, KOTOpble HH B KoeH Mé&pe He
COOTBETCTBYIOT HALIHM NpPeACTaBJeHHAM O Maccax OvAelb-
HBIX rajlakTHK, NOJYYaeMBIM Ha OCHOBe HCCJAEJOBAHHA WX
co6cTBerHoro Bpaulenus. Tak, Aas ckonjeHHs B Hese no-
Jyvyaetcss Macca nopsiaka 1500 My, rae M; — Macca HaweR
lamakTukn. 370 03HauaeT, YTO CpelAHAsA Macca rajJakTHK®
B ckonaeHHH B lleBe mopsaaka Mr. Onnako takoi maccoft
MoryT o6aanaTh TOJNbLKO TaJaKTHKH-CBEDXTHraHThl. Mexnay
TeM MB! 3HaeM, YTO CKoNJeHHe B JleBe CONEPKHT TOABKO
HECKOJbKO NecsiITKOB' cBepxrurantoB. [lomaBasawuee ke
0OJILIIHACTBO YJIEHOB 3TOr0 CKOIMJIEHHS SIBASIIOTCH KapJadKa-
MH, MAacChl KOTOPBIX JOJIKHBl OLITb 3aKJIOUEHBl  MeXAy
0,01 My u 0,1 M. 310 pacxoxieHHe MNOJHOCTbIO OGBACHA-
eTcs, eCJH AONYCTHTb, YTO CHcTeMa B JleBe UMeeT NOJIOKH-
TeJbHYH NOJHYIO SHEPrHIo, T. €. NpeacTaBasier cofof pac-
najpamueecs CKOMJIEHHe.

Heckosbko MeHee ofpenesNleHHHIMH SBASIOTCS NaHHBlE O
ckonyiednHH B Coma. Ec/in Mbl npHMeHHM TeopeMy BHpUAna,
TO AJI1 €ro Macchl NMOJYYHM OTPOMHYI0 LHGPY nopsiika
5000 M.. B 3TOM cayuae nosyuyaercsl, YTO CpeAHsis Macca
YJIEHOB CKOIJIeHHS NPEeBOCXOAHT MoJIOBHHY M 3t0 3Haue-
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Hile Macchl TOJAbKO C 60JbLION HATAKKON MOXKHO NPHMHPHTDH
€O CBETHMOCTAMH YJIEHOB CKOIJIEHHS.

Bueon. Jucnepcus cxopocreid 8 Hekoropbix 60abliux
CKON.ICHUAX 2AAAKTUK CTOAb 8EAUKA, 4TO OHU Mo2yT nped-
€Ta8.19T6 OO0l pacnadaouiuecs cucTemol.

Papunoranaxtiky B Ilepcee u JlebGeme. Ecan Mo npu-
MeM cleJaHHble BhIIE BHBOAB O COBMECTHOM O0pa30BaHHH
KOMIOHEHTOB KPAaTHO!l raJakTHKN H O B3aHMHOM YJaJ1eHHH
raJaKTHK B HEKOTOPHIX CKOMJEHHSIX H TPynmax, To ecTecT-

euHO 3aKJI0YHTb, UYTO KaXAafd Tpynna HernocpelcTBEHHO
nocJe cBoero 0o0pasOBaHHS I'PeACTaBJsJIa CHCTeMy 6oJgee
Tecnvio, yeM Mbl Habuaronaem cefiyac. [1pu a1OM BO3MOMN(HBI
ABE IHNOTE3b: a) TaJAaKTHKH NaHHOIT TPYNNBl HIH KpaTHOM
cucTeMbl 00pasyloTcss M3 eIHHOI aMOp@HOil Macch, AaHa-
MeTp KOTOPOIT O MOPSIAKY BEJHYHHB He MeHblle AnaMeTrpa
cpenHeil TaNakTHKH (HECKOJbKO ThICAY Mapcek); 6) nepso-
Haya.lbHOEe AJPO TaJJaKTHKH 11O HEH3BECTHHIM HaM TNpPHUH-
HaM JeJHTCA Ha OTHENbHBIE YacTH, KOTOPHE JaloT Havyalo
CAMOCTOATENBHHIM TafaKTHKaM, COCTaBJISIOUIHM KOMIIOHEH-
TH cHcTeMbl. B 3ToM cayuae mpoinecc aeseHHs AOJXKeH NPo-
HCXOIHTh B HefGOABLIIOM oO6beMe C MONEPEUHHKOM, H3Mepse-
MbIM TTapceKaMH HJIH JeCSITKaMH Tapcex.

Yactn pa3zenuBilerocsi siipa HOJIKHE B HauasbHbIfl Te-
PHO1 Y1aJafIThCSl IPYT OT APYra co CKOPOCTSIMH TOPfRiIKa CO-
TeH I AaXKe THICSY KHJIOMEeTPOB B ceKyHay. B nporusnoM
cayuyae MX B3aHMHOE NMPHTSAXEHHe He MOXeT OHTh npeolo-
AeHO M MOJYYHTCH HECKOJbKO TaJlaKTHK ¢ COBMELIeHHBIMH
HEHTDAMH, KOTODble COJBIOTCH B OAHY TaJaKTHKY.

PaccMOTpHM HECKOJBbKO MOApPOOHee BTOPYHO THIIOTE3y.

Pa3zenenue sgpa M nocneayioHlee B3aHMHOe YlaJieHHE
TIPOAVKTOB JeJleHHs (HOBHIX silep B YiKe CYIIecTBYIOLIeH
TaJakTHKe) ROJXKHbI BHI3BaTh BecbMa GypHble HecTallHoHap-
1ible TIPOLECCH, TPOAOJIKAIONIHeCs B TEYeHHe HEeCKOJIbLKHX
JecsITKOB MUJJNIOHOB JerT. MoXHO npeAcraBuTh cebe, 9TO
HOBbie f/pa, NpeXae 4YeM MPHIITH B CTaUHOHAPHBIE COCTO-
SIHA, BHIAENSIOT H3 ce6Gs BelllecTBO, KOTOPOE, pacnpocTpa-
HAAChL, 00pa3yeT BOKPYr HHX o0OOJOYKIH, COCTOsIlUHE H3
3Be31 1 rasa. TakuM o6pa3oM, Mbl TIPUXOJHM K T1peicTaB-
JIeNHi0 O TOM, YTO Yepe3 NepBOHAYANbHO CYIIECTBOBABHIYIO
TAJaKTHKY NMPOHCXOMHT [IBHXKEHHE MOJOIbIX TaNaKTHK, Ha-
XOAAUIHXCA B COCTOSTHHH CTaHOBJeHHA u ObicTpO obpacralo-
LIHX COOTBETCTBYIOHIHMH 060JOYKAMH.

HMMeHHO Takyl KapTHHY OVPHBIX HeCTauUMOHAPHHIX MpO-
HeccoB Mbl HabaiojaeM B ciaydae paaHoraftaktTuk Jlebenwb
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A u I[lepceit A. HannuHe HHTEHCHBHOTO paaHOH3JIVUCHHA
JOIKHO TNPH 3TOM PAaCcCMaTpPHBATbCA KaK yKa3aHHe Ha Npo-
HCxodsulie Gyplble NPOLEcChl CTOJKHOBEHHIT Macc Mex-
3Be3[HOrO BellecTBa.

B o6onx atux cayuasx Mbl Ha6GaogaeM OrpOMHBIe CKO-
pocTi B3auMubeix ABHxenuil. Tak, ramaktika NGC 1275
(ITepceit A) Kak Obl COCTOMT H3 ABYX TaJaKTHK, ABHAKYIIHX-
€ OTHOCHTE/bHO APYr ApPyra Tak, UTO PasHOCTb JYHEBbIX
CKOpocTel,  onpejejerHas  MHHKOBCKHM, JOCTHraer
3000 xm/c.

B cayuae paanorasaktHkn Jle6eap A Mbl HenocpeacT-
BellHO HabJlofaeM [Ba siipa BHYTPH OAHON ranakTuku. Met
He 1MeeM JalHbIX, OTHOCSIIHXCA K CKOPOCTH OTHOCHTEIbHO-
ro JABHXEHHN 3THX sigep, OJHAKO OUYEeBHAHO, YTO OHH He MO~
Iyt OblTb HEMOABHMHBIMH OTHOCHTEJbBHO IPYr Apyra.

Takum o6pa3oM, Bropasi H3 BbiCKa3aHHHIX BhIlle THIO-
Te3 HaXOAHMTCS B COOTBETCTBHH (npaBia, rpy6oM) c AaHHBI-
MH 0 paauoranakthHkax Jlebeap A u Ilepceil A.

Uro kacaercs nepBOil THHOTE3bl, TO NOKa TPYAHO rOBO-
puUTb O HabaoaaTeabHBIX AAHHBIX, KOTOphie Obnl COOTBETCT-
BOBaJH NPEACTABJEHHIO O 3aPOXAEHHH TPYNIN TaJaKTHK H3
amop¢Horo pelllecTBa. HasnHuHe pafiHOH3Jy4eHHsl HEHTpaJb-
HOrO0 BOAOPOAA B JHHHHU 2] CM, HCXORAILEro OT CKO{lJIGHH#
ranakTHk B Coma, CeBepHoii KopoHe n I'epkysece, cBuge-
TeJbCTBYeT KaK OYyATO O CylIecTBOBaHHH G6OJBILHX Macc
HeATPaJbHOrO BOJAOPOAA B 3THX cKomyeHHsX. OnHako Hesc-
HO, B KaKOH CTeNneHH 3TH MAacCh He3aBHCHMEBI OT OTAE/bHBIX
ranaktHk. Eule Gosee HesicHO, KaK MeKraJakTHUECKOe Be-
L1lecTBO, H3Jydalolliee B ONTHYECKHX NJHHAX BOJH, CBA3AHO
C 3THM HeHTpaJbHBIM BojopoaoM. [losroMy Her nocrartou-
HbIX NaHHBIX 145 000CHOBaHHS H Pa3BHTHA NEPBOil THOOTe-
3Bl.

Heo6x0AHMO OTMETHTb, YTO OTKPHITHE PaAHOraJaKkTHK
a0 NMOBOJA K BHIABHXKEHHIO THIIOTE3bl O CTOJKHOBEHHAX
npexje He3aBHCHMHIX APYr OT Apyra o0beKTOB. YUHTsiBas,
4YTO BCe DAAHOTaJaKTHKH, T. e. TaJaKTHKH, Jawolliie 0co6eH-
HO HHTEHCHBHOE PajHOH3JyYeHHe, SIBJSIOTCA CBEPXIHraHTa-
MH ¢ abconoTHOM BeJHuHHO!H nopsigka —20, MBl ROJKHBL
OTKa3aTbCsl OT 3TOH THNOTE3H, [OCKOJbKY B3aHMHbIE CTOJK-
HOBEHHS KapJHKOBBIX FaJIaKTHK AOJIXKHB ORIJIH GbITh Topas-
X0 60Jiee 4aCTHIMH.

B bl B0 a. Paduoeaaaxturu Ilepceii A u Jle6eds A npeo-
CTABARIOT COOOU CUCTEMbL, B8 KOTOPbIX UMEAO MECTO OeaeHue
sadep, HO noanoe pazdeseHue 2QAGKTUK euje He HACTYNUAO.
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Papnorasakrtuka Jleea A=NGC 4486 =M87. 3ta pa-
IHOraJakTHKa HMeeT B ONTHYECKHX Jy4yax ABe O0COGEHHOCTH,
KOTODbiE €ee BbIAeJSIIOT CpeldH APYTIX 3JAHNTHYECKHX Tra-
NakTHK: 1) Ha/JHYHe CTPYH CO CryILEeHHsMH, KOTOpble HCIyC-
KaloT [OJAPH30BaHHOE H3JyuYeHHe, M 2) HaJIUYHe oO4YeHb
50.16110T0 KOJIHYECTBA 11aPOBbIX CKOILJIEeHHH.

ToT ¢gakT, 4TO CTPyss HCXOAHT H3 HEHTPA, He OCTaBJseT
COMHEHHA B TOM, YTO Mbl HMeeM B JAaHHOM CJy4ae AeJio C
BoiOpocOoM H3 sigpa ranakTHKH. C Apyroifl CTOpPOHBI, HaJH-
yue NOJIAPH3ALMHH H3JIyuyeHHs YKa3blBalOT Ha TO, 4TO MeXa-
HH3M CBEUYeHHs eCJH He NOJHOCTbIO, TO YAaCTHYHO aHaJori-
yeH MeXaHM3MYy cBedeHusi KpaGoBuaHoii tymaHHocTH. OT-
cl0fa caedyer, UTO B CTyLIEHHSX CTPYH HCTOUHHKOM H3Jy-
4eHHs SBJAIOTCH He TOJbKO 3Be3ibl, HO H AHPY3HOe Be-
e TBO. )

C apyroft cTOpOHBI, H3BECTHO, YTO HCTOYHHKH DaJHOU3-
JAVUEHHS COCPe1OTOYEHbl HelpepLiBHO 10 BceMy ofbemy ra-
aakTHrkd NGC 4486,

Bo3MOXKHLI JBa [OpPeANOJOMXEHHA: a) peJATHBHCTCKHE
3/eKTPOHB! ObI/H HEeNoCpeICTBEHHO BHIOpOIUEHbl H3 AApa ra-
MaKkTHKH H 6) U3 Aapa BoIGpOleHb 0O6BbeKTH, KOTOpLIe fAB-
JSIOTCS HCTOYHHKAMH PEJISITHBHCTCKHX 3JEKTPOHOB CTOJb
BLICOKOIl 3HEePrHH, YTO HX CHHXPOTPOHHOe H3JyueHHe COC-
PEeACTOUEHO B ONTHYECKOI 06J1aCTH.

OrpaHHYHTHCA NePBOil THIOTE30i HEBO3MOXHO, NOCKOJb-
Ky B 3TOM cJly4yae Hesb3s Oy/[eT NOHATh COCPeAOTOUYEHHe Oll-
THYECKOTO H3JyueHHs B MaaoMm obbekre cryuennil. [losto-
MYy Hal0 AyMaTb, YTO B CaMHX ITHUX CryHIeHHSAX COCPEIOTO-
4eHbl CTOYHHKH, HCIYCKAaKILHe 3JEeKTPOHKW RAICOKO{l 3Hep-
THH.

Buison. Hapady c¢ desenuem slep 2aAGKTUK 8 npu-
pode Moeyr npoucxoOuTsL npoyeccei 86i6pocos us sdep ea-
JAQKTUK OTHOCUTEABHO Heboabuiux macc. Itu gvibpouiernnoie
MACCHL MOeYT 8 KOPOTKUe CPOKU Npespaujarscl 8 KOH2AO-
Meparvl, COCTOAWUE U3 MOAOOBIX HEeCTAUUOHAPHBIX 38€30,
MexH36e30H020 2a3a U 0O0NAKOB 4ACTUY, BbICOKOU IHepauu.

Il'oay6ble BLIOPOCH H3 sfaep 3JNJIHNTHYECKHX TaJIAKTHK.
Fanaktuka NGC 4486 He siBasieTcsl e AHHCTBEHHOI TraJlakTH-
KOH, B KOTOPOIl Mbl HabJiloJaeM BbIOPOC BellecTBa H3 siapa.
Ocobeuno uHTepeceH cayuaii ranaktukn NQGC 3561 a. 3ra
rajakTika uMmeer cdepuueckyio GoOpMy H HCTeueHHe B BHIe
cTpyu. CTpys 3aKaHYHBaeTCs CryuleHHeM, [OBOJbHO SIPKIM
Ha citHeM CHHMKe H INIOUTH He3aMeTHbIM Ha KpacHoM. Pac-
cTosHie Ao ragaktukn NGC 3561 a mam Heussectno. On-
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HAaKO BecbMa OCTOPOXHas OleHKa, OCHOBaHHAasi Ha cpasHe-
HHHI BHAHMOI BeJHUYHHBI roJy6oro BH6poca ¢ BHAHMOHA Be-
JHYHHOH HaHOoOJee SIPKHX TraJaKTHK TOro CKOIJIEHHA, Kyla
Bxoaut NGC 3561la, nospoasier cuutaTth, 4To abCO/IOTHA%
¢oTorpadpHyeckas BeJuyuHa BoiGpoca He caabee —I14,5.
Ilo ceoefi a6coioTHOI BelHYHHe 3TOT BHIGPOC mpeiacTasJisi-
er coboil, Mo CcyllecTBY, KapJHKOBYIO Ta/laKTHKY, NO-BHIi-
MOMY, OTREJHBIIYIOCSI OT SiApPa THraHTCKOH TANAKTHKH.

Kak usBecTro, BHOpoc, Habaonaemblit B NGC 4486, sB-
Jsietcsl, XOTd H B HeOOJbLIOH CTeneHH, TOXe 6oJjee rodqy-
6bIM, ueM OCHOBHAA rajJaktHka. [lostomy npeacraBiadfoChH
neneco0OpasHEIM NPOH3BECTH NOHCKH Toly6blx O6BeKTOB B
OKPECTHOCTSAX APYTHX 3JUJIMITHYECKHX rasakTHK. Bbreiio Hail-
JIeHO TIpDHMEepHO ABa flecATKa roJyOBlX COYTHHKOB, KaK mpa-
BHJIO, He CBSI3aHHBIX CTPYEIO C I'V1aBHOH raJakTHKOi{l H HMe-
I0UIHX OTPHUATEJbHBI NOKa3aTeb LBeTa. J3HauyHTeIbHast
4acTh 3THX OGBEKTOB MO abCOMIOTHOH BeJHYMHE HaMHOro
NpeBOCXOIHT OObluHBIE 3Be3jHble accouHauBH. OHH MOTYT
6biTh NPUHSTHI 33 OTAEJbHBIE TAJaKTHKH.

3TO He 3HAYHT, YTO BLIOPOCH M3 HEHTPaJbHBIX 4YacTeit
JITHNTHYECKHX FajJaKTHK He MOryT OBITb IKEJTHIMH HJB
naxKe kpacHbBIMH. OnHako BeIOpOCH ¢ OOJBIIHMH MOKa3are-
JSMH LIBeTa TPYAHO OTJHYHTb OT cJabbIX rajakTHK oTiaa-
JIeHHOTO (oHa.

B otanune or NGC 4486 BRI6pOCH K CIyTHHKH, O KOTO-
PLIX 31eck HAET pedb, MPOEKTHPYIOTCH YXKe 3a IpeledaM
H300pakeduss HauboJsiee SpKOK YacTH COOTBETCTBYIOUISH ra-
JIAaKTHKH, a HHOTJa M AOBOJbHO JaJIeKO — Ha PACCTOAHHE
HECKOJIbKHX paiHyCOB OCHOBHO rajakTHKH. [loatoMy HyX-
HO CYHMTaTh, YTO B BO3PACTHOM OTHOIIEHHH 3TH OOBeKTbi AB-
JsioTcs OoJiee CTapbiMH. DHITb MOKeT, BCAEACTBHE 3TOro
Mbl He HabJl0iaeM HHTEHCHBHOTO DaXHOH3JYy4eHHS OT HHX.

BoiBon. B HekoTOpeix cayuanx 86L0poCol U3 YeHTGANb-
HbLX 4QCTell 3AAUNTUHEeCKUX 2QAGKTUK UMEIOT pPe3Ko 86ipa-
scennyo eoaybyro okpacky. Hesasucumo or roeo, a8aserca
AU npuqurol eoayboeo yeera Hasutue 60A6UI0E0 KO 1UHECT-
8a ApKux eoaybelx 38e30 UAU PUOAETOBAR HenpepsisHAs
SMUCCUA, ITA GCOCEHHOCTb He Ao eT JAUTEAbHO COXPAHATb-
ca. [lostomy eecoma 8epoaTrHO, 4T0 OOHAPYHERHbIE 20aybble
BbIOPOCHL U CNYTHUKUL ABASAIOTCA 8COMA MOA00bIMU QK-
TUKAMU.

TNepeMblukH M BOJOKHA, CBS3biBAIOLIHE TAaJAKTHKH.
Boapwofi 3acayroii IIBHKKH sBJfeTCH TO, YTO OH O6)ATH
BHHMAaHHe Ha CylUleCTBOBaHHe IABOMHBLIX W TPOHHHIX rajak-
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THK, KOMINOHEHTH KOTOPHIX CBA3aHbl MeXAay CoGOH BOJOK-
#aMH KJH NepeMblYKaMH pas3JHyHOIl ToawuHbl, CorjacHo
liBHKKi# NMepeMbiYKH H BOJIOKHA COCTOST H3 3Be3i, BhIGpO-
LIeHHBIX B pe3vsbTaTe NPHJHBA W3 AaHHOIl rajaktHku. He-
TPYAHO BHAETb, YTO TaKasi HHTePNpeTallusl He COOTBETCTBY-
T GaxTHUeCKHM JaHHBIM. B camoM jese, BOJIOKHA, coedu-
HslOLllie [ABC rajJaKTHKH, HHOTAA SIBJASIOTCA BeCbMa TOHKH-
Mi. Mexay TeM ecaH Aaxke NPeANOJOAHTb, YTO NPHIAHBHAsN
BOJIH@ BbIPBAJach KaK CTPYf ¢ IOBEPXHOCTH AAaHHOH raJjax-
THKH H3 Y3KOJIOKaJIH30BaHHOH O6JaCTH H MO3TOMY AOJIKHA
6blaa 1MeTh CHayasa He0GOJbIUYIO TOJLUHHY, BCE Ke BcJeld-
CTBHE HAJIHYHA JHCNEPCHH CKOPOCTeil OHA AOJIXKHA Obija Obi
Bce 6o.ee pacwiupaTbes. OTHOUIeHHe TOJIUHEB K AJHHE Ha
KOHLLe CTPYH J0/XHO OBITb MOPAAKA OTHOLIEHHA AHCIEepPCHH
cKopocTell 3Be34 K CKOpOCcTH HcTedeHHs. IIpocthie coobpa-
;K€HUs NOKAa3bIBAIOT, YTO CKOPOCTb HCTEYEHHH, B CBOIO oye-
pelb, He NOJIKHA NPEBOCXOAHTb CKODOCTH YHaJIeHHs, BbI3-
BaBLU€ll NIPHJIHB TaJaKTHKH.

Bc MHOrHX cHcTeMax COeAHHSAIONIAs NepeMblYKa siBJd-
eTCcsi NPOLOJIKEHHEeM CIHpaJbHBIX pykaBoB. [lostomy npex-
1107103 €eHHe O MNPHJIHBHOM MPOHCXOXKICHHH IMepeMblyek, IO
CYLLECTBY, BJjedeT 3a cobofi BHIBOJA O TOM, YTO CNHpPaJbHHE
PYKaBa TaKxke SABJAIICH NPOAYKTOM NPHJAHBHOTO B3aHMO-
AeficTeHs, npudeM Oblj0 OBl €CTECTBEHHO pacHpOCTPaHHTh
3TO M Ha BCe OCTa/IbHbIE CIIHPaJibHble TaJaKTHKH, T. €. H Ha
TC, KOTODBle He BXOASAT B Napbl HJAM [pyINbl, CBA3aHHbIE
MeKAy co6oil mepemblukaMH. Takoil BBIBOA, OAHAKO, MOL
6bl BLI3BaTh cepbe3Hble Bo3paikeHHsa. Hanprmep, H3BecTHO,
4YTO B M.IOTHBIX CKOMJIEHHSIX TaJaKTHK, e NpHJIHBHbie B3a-
HMOLelicTBHsA 6oJjiee BepOSATHH, CIHPaJbHbIX TaJaKTHK
OYeHb MaJo, HanpuMep, B ckongeHHr Coma. HaoGopoT, ux
MHOTO B Pa3perKeHHbIX IPYyNIax H CKONJIEHHSNX.

IlostoMy npejgcraBjeHHe O NPHAHBHLIX B3aHMOAe{ICTBH-
sIX Kak NpHYMHe 06pa3scBaHHA BOJIOKOH AOJKHO OblTb  OC-
TaBjcyo. B cBeTe BRICKA3aHHOH Bhille HAEH O A€/JeHHH Ta-
JdaKTLi BOJIOKHA CJeAyeT DACCMAaTpHBATL Kak MocJaelHee
38en(. CBA3bIBalOilee MexAy cob0H ykKe pasjeauBuiecs U
3Ha4HTEIbHO YAAJAHBLIHECA LPYT OT APYyra raJakTHKH.

BriBoa. [lepemoluru u 8010KHa Mmexby ealraKkTuKamu
HE 28.1910TCA  CAe0CTBUEM NPUAUBHBIY — 63aUM00elcTaul.
Moxro npednoaaears, 4T0 OHU BO3HUKAIOT NPU B3AUMHOM
yoaicHuU 08YX UAU HECKOALKUX 2AAAKTUR, BO3HUKIWLUL U3
oduoeo adpa.

lNazakruku tina M 51. Haauune B cmipanbHofl ranak-
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Tuke M 51 cnyrnnka NGC5195, naxoasimerocs Ha KolLe
CNHPaNbHOIl BeTBH, BCerda Ka3ajoCb HaM CHJIbHBIM 10BO-
JIOM B NOJIb3Y BBICK23aHHOTO B NpelblAYyLIeM NYHKTe fnpei-
nojoxenus. Ilo HaumeMy MHeHHIO, TOT (akT, 4TO ChipaJb-
HbIIl DYKaB He NPOJOJKAeTCS HJH NOYTH He NpPOJ0.IKaeTcst
3a NGC5195, sapasiercs cepbe3HbiM CBHAETENbCTBOM MPO-
THB npeanoJoxenus, yuro NGC 5195 cayuailno npoexTupy-
ercs Ha 3KBAaTOPHAJNbHYI MJOCKOCTb CNHPaJbHOIl raiaxti-
kn NGC5194. Takoii e cayuail 6ui1 Halinen Moeil CTy-
aeHTKo MckyaapaH Ha kaprax [lajsoMapckoro arJaaca.
Peub uner o aBoiiHoil ranaktnke NGC 7752—7753. Ha ¢o-
TorpaduH B CHHHX JydyaX CNHPAJbHBIII PYKaB COCTCHT H3
Tpex mapansieJbHblX BOJOKOH, KOTOPble OJHOBPEMEHHO Tipe-
PBIBAIOTCS, QOCTHTHYB CNMyTHHKA. [IBa BOJIOKHA H3 Tpex la-
npaBJieHbl B LEHTPaJbHYI0 00JaCTb 3JJIHNITHYECKOTO CflyT-
HHKa, B TO BpeMs KaK TpeTbe BOJOKHO, HAA MNapasledbHO
NepBbHIM ABYM, INOYTH AOXOAHT A0 NepudepHH sJaaHnTHYE:-
KOro CNYTHHKA H HEMOCPEACTBEHHO Tiepel JAOCTIIKEHHEM
CIYTHHKA Pe3KO 33aBOPAYHBaET K €ro UEeHTpY.

CXOACTBO MexAy paccMarpHBaeMoil ABOIIHOM cHCTeMOit
u M5I noauepkuBaercs TeMm, uTo B OOOHX cJayyasax I0p@
NpHOJMIKEHHH K CNYTHHKY KDHBH3HA CNOHPAaJbHOrO pyKaBa
CHJIBHO YMeHbllaeTcs.

Takum obpasom, ob6pasoBanne THma M5l Henb3s cuy-
TaTh pe3yNbTaTOM MNPOCTOro nNpoekTHpoBaHus. Kak 6bl1o
ykasaio b. A. BopoHuoBbiM-BelhAMHHOBBIM, 3TO OAHH 1U3
THNOB JABO{IHBIX Ta/JaKTHK, B KOTODOM KOMIIOHEHTHI CBsi3a-
Hbl MeXAy co60ii MOIUHBIM CIOHPaJbHBIM DPYKaBOM, a He
TOHKHM BOJIOKHOM. JTO, NMO-BHIHMOMY, YacTHYHO 006y<cJ0B-
JIEHO Te€M, UTO PacCTOsiHHEe MeXJly KOMIIOHEHTaMH, no Kpaii-
Hell Mepe ‘Ha coBpeMeHHOI ¢pa3e Pa3BHTHSA CHUCTEMBI, CPaB-
HHTEJNLHO HEBEJIHKO.

BwmBoa. Cyuecrsosanue caraxtux Tuna M 51 nodreep-
scdaer eunoresy o cea3u memdy npoueccom GeseHus nep-
80HA4AAbHO20 A0pa U 00PA30BAHUEM CRUPAAbLHLIX PYKABOS.

Kpynnble CryiieHHs B CiMpaabHBIX PyKaBax. [aiakTuki
THNA Sc H TaJaKTHKH ¢ elle 60Jiee Pa3OXKNBIIHMHUCH pPYKa-
BaMH 4acCTO COJepXKaT B CBOEM cOCTaBe SIDKHe CTVIIeHHS,
sIBJAsIOIHECS GOraTeIMU 3BE3AHBIMH acCOLHAaNUAMHU. Accoiu-
alMH TOPSYHX FHTAHTOB ¢ abcooTHOI BenHunHoil —11 dB-
JAI0TCH yiKe OoyeHb SIpKHMH obbektTamH. Ho B oTaedsHBIX
cJaIy4asix raJakTHKH THna Sc coaepikaT cryuieHHs etge 6o-
Jee BHICOKOH cBeTHMOCTH. CryuleHHsi, HMelollHe aBcoaioT-
HYI0 BeJHUYHHY O0K0Jo —14, yxe MOryT OBITh CpaBHeHBl C
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OTAEJbHBIMH rajakTHKaMH. MHBIMH cJIOBaMH, MOJ100HBIE
CTYyUIeHHA MOTYT pacCMaTpHBaTbCsl KaK CNYTHHKH TraJjak-
THKH, a noJ00Hasi raJakTHKa — KaK HeKoTopasi KpaTHas
cucrema. Mrak Mexay oOHYHBIMH CTYLIEHHAMH B pyKaBax
H TaJIaKTHKAMH-CITYTHHKAMH HeT pe3KOoH I'paHHLbL.

lanaktuka IC 1613, aBasoniasica 4/jeHOM JIOKaJbHOH
rpymmnsl, MMeeT, KaK H3BeCTHO, Ha cBoell nepHdepuu 00-
pa3soBaHHe, cocTosilee H3 LeJoii coBoKynHoctH O-accouna-
unil. 1o obpa3oBaHHe sABJsETCs CBOEro poia CBEpPXacco-
HHauHueil.

Takas xe cBepxaccouianus, npeactasaswowas cofoil
uenoe cospesge O-accounauuii, HabaonaeTcsi Ha OKpPaHHC
cnupaJbRofi rasaktukn 1C 2574. Tlogo6Hble cBepxaccouua-
I[HH MO CBOHM MacliTabaM BIOJIHE CPABHHUMB! C OTAEJbHBIMH:
rajJJakTHKaMH H NO3TOMY TOXKe MOTYT CUHTATbCSl CHYTHHKA-
MH COOTBETCTBYIOLUHX LEHTPaJibHBX rajJaKTHK.

O61eKTB, 0 KOTODHIX TOBOPHTCS B HAcCTOsILIeM IyHKTe,.
SBJSAIOTCS B H3BECTHOI CTeleHH aHaJjJoraMu cnytHuka Mbl,
HO yiKe COCTOSILUMMH W3 KpaliHero wuaceseHus ! tuna bBaa-
de. OTH oObeKTb, OUEeBHAHO, MOIJH BO3HUKHYTb TOJbKO B
pe3yabTaTe OTJe/CHHST 3HAYUHTENbHOH H BMeCTe C TeM KOM-
NaKTHOl Macchl OT 11€PBOHAYaJbHOTO LEHTPAJbHOrO AXpa.
Ham KaxeTcsi, B 4aCTHOCTH, 4TO CyliecTBOBaHHe CBepXxac-
COLHAUHH PAaCCMOTPEHHOrO BhILIe THNA HEBO3MOXHO 00bsc-
HHUTb, €CJIH XONVCTHTBb, YTO BXOASMILIHE B HUX 3Be3]bl BO3HHK-
JII H3 YHMCTO rasoBelx o6snakoB. B camom neae, rasosoe 06-
JaKo CTo/b §O/LIUHX Pa3MepOB, OTAEJHBIUHCh OT LEeHTpaJb-
HOTO fiApa, AOJKHO Oblio OBl paccesiTbCs BCAeACTBHe 3¢-
tdexkta anddepeHunanbHOro BpallleHHs 110 BceMy 00beMy
rajiak THKH.

BuiBoa. ITomumo caywaes, xoeda cnupaibrvli pyxas
coeduHseT GAHHYO 2AAAKTUKY CO CRYTHUKOM, COCTORULUM U3
naceaenus 1l Tuna, umerorcs cayuau, Koeda CcRUPaArbHbLLE
PYyKas 30KAHYUBAETCA CRYTHUKOM, RPedCcTasAiouum coboll
6oabwiol KOHeaoMepaT O0BEKTOB, OTHOCAWUXCA K Haceae-
nuro 1 Tuna (ceepxaccoyuayuro).

O npupone apep ranaktuk. Haun cBenenns o saapax ra-
JaKTHK BecbMa cKyAHBL. [oBOpst 0 siApax, Mbl iMeeM B BH-
Ay He6GoabliHe obpasoBanrus, obaajamliue IHaMeTPOM B
HECKOJBbKO MapceK, oYeHb BBICOKOH MOBEPXHOCTHO! sipxKOC-
ThIO U HaXOISILIHXCSl B LleHTPe IajJaKTHKH.

Bellle MBI NPHLIJH K BHIBOAY, UTO sAPa MOTYT AeJIHTb-
Cd, a Takxe BhrI6pachiBaTh CNpajbHble pykaBa H pajHalb-
HBle CTpYH, cojiepxaiiHe B cebe crywenns. O1Hako CIOH-

45



TailHoe jedeHHe 3Be3AHOII CHCTEMBI, cocTosilleli H3 OMIHX
JHIIb 3Be31, KaXeTcsi IHHAMHYEeCKH HeBO3MOMHHM. [los-
TOMY €CJH 51Pa COCTOSNT TOJbKO H3 3Be3d, TO Mbl JOJXKHbI
OTKAa3aThCsl OT Pa3BHTHIX Bbillle NpeAcTaBleHHIl o ¢yHaa-
MeHTaJNbHOHl pOJH siipa B TreHe3uce TajJakTHK H B JeJe
¢$OpMHDPOBAHHS CIIHPAJbHLIX PYKaBoB. Cepne3Hasi TPyAHOCTD
BO3HHKaeT M3 Toro ¢akTa, YTO NJOTHOCTh HEHATPaabHOTO
BOJACpOJAa B 06saCTH silpa He NPEBOCXOJIHT IIOTHOCTb BO-
A0poJa BO BHEUWIHHX yacTAX (HanpuMep, B pykaBax) Hauueil
I'anaktuky. Beaeactsue manoro ofbeMa sapa 370 0O3Hada-
€T COBeplLIeHHO HHYTOXHOEe CYMMapHoe KOJHYecTBO Heli-
TpaJ1bHOrO BOAOPOAA B HeM. MeXIy TeM B HEKOTODPBIX C.JIy-
yasix MBl HabJloflaeM HCTeueHHe BelllecTBa H3 spa IIOUTH
HelnocpeAcTBeHHO. S HMel B BHAY He TOJbLKO CTPYH B
NGC 4486 1 NGC 3561, HO u HCTeyeHHe MeXK3Be3IHOTO BO-
nopoja H3 ueHTpa Hawleil [asaKTHKH, OTKPBITOE TroJJjanic-
KuMH acTpoHoMaMu. CorsacHo coobuieHunio Ban nep Xoscta
CKOPOCTb 3TOr0 HCTEUEHHS COCTaBJsieT oKoJo 50 km/c. Moiu-
HOCTb HCTEYEHHS TaKOBa, YTO 3a NMPOMEKYTKH BpPEMEHH IIO-
pPAAKA MHJIJHOHOB JeT MOXeT OblThb BhIOpouleHa Macca fo-
psaaka coteH Thicay Macc Coanua. Takum o6pa3om, moayua-
ercs, 4TO NOTOK BOAOPORA OTPOMHON MOMIHOCTH BHITEKaer
43 aapa, Tie ero oueHn MaJjo, no KpaiiHeil Mepe B AHDY3-
HOM COCTOSIHHH.

3aecb Mbl HMeeM OJHY H3 caMbiXx GOJbHIHX TpyaHOCTEll
B acTpodH3HKe, KOTOpas MOXeT OHITb NpeojoJeHa TOJLKO
nyteM H3MeHEeHHs NpeACTaBJeHHS O AApe Kak 3Be3IHOH cic-
TeMe,

[To-BuaHMOMY, MBI JOJXKHB OTKA3aTbCH OT MBICJH, YTO
SIAPaA TaJaKTHK COCTOSIT TOJbKO H3 OOGBIYHLIX 3Be3d. Mbl
NOJKHBL JONMYCTHTb, YTO 3TH fipa COAepiKaT BechMa Mac-
CHUBHbIE TeJa, KOTOPble He TOJbKO CNOCOGHBI Pa3AesHThbCS
Ha YacTH, yAaJsiolHecss APYT OT ApPyra ¢ GOJBIUHMH CKO-
POCTAAMH, HO MOTYT TaKXe BbIGpachiBaThb HapyXy CrYyCTKH
MaTepHH, HMeIOILlHe Macchl, BO MHOTO Pa3 NpeBOCXOAsILHE
maccy CoJiHua.

Hosble Tesa, mosyuyaloliHecst B pe3yJbTare JeJeHHs HJH
BEI6pOCa, yaanasiorcsi OT ob6beMa MepBOHAYaJbHOTO SApa
CO CKOPOCTSIMH, JOCTATOYHHIMH JAJs TOrO, uTOGHI Mpeonao-
JeThb NPHTSIKEHHe K 3TOMY 00beMy, H IPH 3TOM BLLAEJSIOT
3HAUHTeJ bHble MACCH! Ta30B, a Takxe Gojee NJOTHBIE CIyCT-
KH. [To HCTEueHHM HEKOTODOTO BPEMEHH 3TH CTYCTKH MOTYT
NPHATH B KBa3HYCTONUHBOE COCTOsIHHE NOJ BJAHSAHHEM cOG-
CTBEHHOTO NMPHTSIKEHHS, T. €. NPEBPATHTLCHA B 3BE31HI.
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He Bce npeBpallesHs, 0 KOTOPbIX TOBOPHJOCH Bbilli€,
LOJKHB 3aKaHYHBATbCcs HelNOCPeACTBEHHO BcJaeldl 3a ofpa-
30BaHHeM CHHPaJbHOTO pyKaBa HJIH HOBOfi- rajakTuku. B
HEKOTOPHIX CJYyYyasiX 3TH NpeBpallleHHS MOTYT 3ana3jibiBaTb
BCJAELCTBHE lepexoda psilla OTAeNbHBIX OCKOJKOB B CBOErc
poaa MertacTaGHJbHBIE COCTOSHHS, H JIHIUbL [OCJe onpeje-
JIEHHOTO IepHOJa BpPeMeHH 3TH OCKOJKH NpeBpallalTcs B
3Be3H H ras.

B umBon. Huerorca dannste, ceuderesvcrsyroujlie o 803-
HUKHOBEHUU HOBbLX 2ANAKTUK U CRUPAALHLIX PYKABO8 3G
CHET Bel{ecTB8a, 3aKAIOHEHH020 8 A0pax eaiaxkTuxk. 3ru A0-
pa umewdT maavie pasmepsl u 8uicokyro naorxocre. Iloc-
KOAbKY TaKue npoyeccel powOeHus 38e30HbIX CUCTEM He
MO2YT npoucxoduts 3a cuer 38e30H020 HACENeHUS 00bI4HO-
20 TUNA, 3AKANOHEHH020 8 A0pax, mvl OOAJNCHbL OONYCTUTH,.
4TO A0pa MOeyT codeprcars 3HAUUTEAbHbIe MAcCbl Jo38e30-
HO20 Bewiecrea.

O nOBTOpPEHHH MNPOLECCOB BO3ZHMKHOBEHHST KOMIOHEHTOB
W pyKapoB. MHorHe COHpaJbHBIE TAJaKTHKH 1IMEIOT CJI0XK-
HOe CTPOEHHe, CBH/IeTeJbCTBYIOLlEe O TOM, UTO MNPOLECCH
BHIGLOCOB M HCTCUEHHIT M3 HX fAJep HMeJH MeCTO He OIHH
pa3 H B pa3Hoe BpeMmd. Tak, HanpHMep, CTHpaJibHBe BETBW
Hauell ["aJlakTHKY M HacesleHHe ee [JIOCKHX [MOJCHCTEM
CKOHIEHTPHPOBAHKE OKOJIO OCHOBHOII NMJOCKOCTH CUMMETPHE
Fanaktuku. Garako MarennanoBe O6Js1aka H caabbliil cril-
paabHHil pykas, cBa3biBawwuii O6naka ¢ [amakTekofi, co-
CpenoTOYeHBl B COBeplUEHHO ApYyroié miaockoctd. [loatomy
KaxeTcs, YTO KOCMOTOHHUYeCKHH mpolecc, BeAyuiuii x obpa-
30BaHHIO CNHPAJbHLIX PYKaBOB, MoBTOpsjaca B Haleil Ta-
JJAaKTHKEe ABaXXJHl.

XoTs B HallleM pacrnoOpsiKEHHHU HeT XaHHBIX O MPOCTPaH-
CTBEHHOM pACIIOJIOXKEHHH CNHpaJbHBIX BeTBell ApPYrux ra-
JAKTHK, TeM He MeHee 0630p H306pakeHHuit GOMBbILOrO yHCIa
BHEIIHUX ra/JJaKTHK B MPOEKUHH MPHBOJIHT K BIEYATICHHIO,
YTO COHpaJbHasi CTPYKTYpa He BCerjna cocpeloTOYeHa B 01-
HOH MJOCKOCTH. 2TO, B YacTHOCTH, KacaeTcsl rajlaktHk, 06-
JajaloliHX BHellHell H BHYTpeHHeH CNHPaJbHBIMH CTPYKTY-
paMH. B HeKOTOPBIX CJAYYASX HX TJOCKOCTH, NMO-BHAHMOMY,
He coBnagaloT. Eciu 3T0 Tak, TO MOXXHO AyMarth, YTO NoCJe
BO3HUKHOBEHHH OJHO{l H3 CHHPAJbHBIX CTPYKTYyp sI1po ra-
JAKTHKH, @ BO3MOJHO, II OCKOJKH, YAaJAIIIHecss OT Hero,.
NPOLOIKAIOT OCTABATLCA NOTEHUHAJbHBIMHI LEHTpaMH ak-
THBHBIX KOCMOTrOHHYeCcKHX npotieccoB. C Ipyrofi CTOpOHHI,
HeCOMHEHHO, CYLIeCTBYIOT f1pa, KOTOPHE Vike YTpaTILTH
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3Ty cnocobHocTh. HakKoHel, cyliecTBYIOT rajgaskTiHku 6e3
saep (Kak, HampkMep, TajakTHKH THnma CKyJabntopa), rie
He MOXeT ObIThb H peyd 0 (POPMHDPOBAHHH HOBBIX CTPYKTYp-
HBIX 3JIeMeHTOB. Takasi rpafallisi HIITEHCHBHOCTH KOCMOro-
HHYECKOM /esiTeJbHOCTH, MO-BHAHMOMY, B KaKoil-TO CTeNeHH
3aBHCHT OT MAcCChl M CBETHMOCTH TaJakTHK. [aJaKTHKH-
CBEepPXTHFAHTBhl 10JUKHBL 00Jajate Hau6oJee aKTHBHLIMH
aapaMu. B TakoM ciayyae moOHATHO, NoYeMYy DajlHOrajakTH-
KH SBJSIOTCS CBepXTHraHtaMu. Tem ile MeHee BO3MOXKHO,
YTO CPeAH TaJaKTiK OJHOH H TOIH e MacChl BCTpevarTcs
00beKThl, 06/ajaollHe pa3HOil CTeneHb0 aKTHBHOCTH.

O poau MexsBesgHoro rasa. Kak noxaselBamoT pajHo-
HabawoaeHuss B 21-caHTHMeTpOBOil JHHHM HeilTpaJbHOro
BOJOpPO/Ja, MeK3Be3AHbIl a3 cOCTaBJsSeT 3aMeTHYI 4YacTb
Macchl CNHPAJBHLIX TaJMaKTHK MO3JHEro THIA, a TaKxXe ra-
JaKTHK HenpaBuabHO# (lopmbl. ConocraBijsis 3TO C TeM,
YTO KaK pa3 3TH cucTeMbl ocobeHHO Goratnt O-accouuanus-
MH, OGBIYHO 1e/NaloT BHIBOA O BO3HHKHOBEHHH MOJOABIX
3B€3J M3 MeX3Be3JHOro rasa.

OaHako HaMm Ka)eTcsi, uTO Napajljiesii3M MexAy IpH-
CYTCTBHEM MeX3Be3JHOro rasza M HajaHuHem O-accouHauHit
caM no cebe Jomyckaer ABe HHTepPNpETAUHH: a) BO3HHKHO-
BeHHe 3Be3d M3 raza H 06) COBMeCTHOe BO3HHKHOBEHHE
3Be31 H MEX3Be3JHOro rasza H3 Ao3Be3AHbx teq. [losromy
HaHOOJIbIIYIO LEHHOCTb JOJIXKHbBl NPEACTaBJAATL (aKThl, KO-
TOpLIE MOTYT TO3BOJHTH [eNlaTb BHIGOP MeXAy 3THMH JABY-
Msl HCTOJKOBaHHSIMH. [lepeuncnuM 31ech HEKOTOPHIE H3 HO-
A06HBIX (aKTOB:

A. Accounans, B KOTOPOil HAXOAHTCS RBOHHOE CKOIMJe-
nue B Ilepcee, pacnonoxena B obaactd, ocobenHo GeaHoii
Mex3Be3aHbIM raszoM. O6 3TOM CBHAETEJICTBYIOT Kak O6bIY-
Hble Ha6JIOJCHHS C NOMOLIbI0O HeGYJAPHBEIX crnekTporpacdos,
TaK M pagHoHabJa0AeHHs HeHTpaJbHOTO Bojopoda. Mexay
TEeM 5Ta acCOLHalHus sBJAsSeTCA OAHON H3 caMbIX GOraThbixX
CcpelH TeX, KoTopble o6HapyxeHn B Hawed ['anakruke. Ona
pcobeHHo 6orata 3Be3flaMH-cBepXrHrantamM. Ilpeanosoxe-
#Me O TOM, YTO BO3HHKHOBEHHE acCOLHAlH{ cpa3y NpHBEJO
K HCUepnaHHIO ra3a, sIBASeTCS HCKYCcCTBeHHBIM. Bojsee To-
ro, HaJHyHe OYeHb SPKHX CBEPXTHTaHTOB, BO3pPacT KOTOPBIX
He npesbiaer 10% jet, ykaseiBdeT ma TO, uTo (POpPMHpOBA-
HHe 3Be3] B 3TOil accoilHaLHH MpoJioJiKaercsl. A 310 coBep-
UIeHIIO 11eCOBMECTHMO C THNOTe30i1 0 BO3HUKHOBEHHH 3Be3[
H3 rasa.

B. IlnotHocTs Mex3Be3aHoro raza B Manom Maremna-
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HoBom O6/ake He MeHblue, a, HOXaJjayid, Gosbllle, 4eM CO-
OTBETCTBYIas NAOTHOCTL B ‘BoabiioM MarennanoBom O6-
aake. Mexny TeM Dosabuwioe MareasnanoBo O6aako ropasso
Goraye accoLHaLHsIMK U OCOOEHHO acCOUHALHsIMH, COCTO-
SIIHMH H3 3Be3] OYeHb BHICOKOil CBETHMOCTH. HOMyCTHTH,
yTo B MaJjioM MarennanoBoM (O6Jiake acCOUHALHH- eLle” He
ycreau BO3SHHKHYTb, Heab3s. B camom Jene, Bpemsa, HeoO-
XoauMoe 1is o6pa3oBaHHs accouHauHil, AOMXKHO OBITh ca-
moe Ooabliee nopsiika 107 jer. Mexay TeM coBpeMeHHOe
pacnpenejene rasa B Manom O6jake ROMXKHO GbIO Cy-
HIeCTBOBATH He MeHee yeM 108 jer. Bosee Toro, M HaGJ0-
jJaeM HellocpeAcTBenHO HekoTopoe uHcao O-accounauuft s
Manom O6.aake. Ho onu Gelnee 3Be31aMH EBICOKOH CBe-
THMOCTH, ueM OO0JbWHHCTBO accoudauuit boavworo O6.sa-
Ka.

B. Ha6moxends nokaselBaloT, 4TO pacrnpeleseHHe Hefi-
TpaJbHOTO BoAopoaa B [ajsakTuKe ropasgo Jyuuie Kop-
pesHpyeT ¢ pacripefesieHHeM - KJIacCHUeCKHX uLedeul, ueMm ¢
pacnpeienenuem O-accoumauuii.’B uacTHOCTH, npeacTasasi-
eT HHTepec TOT ¢akKt, uto B Masom MarennaHosoM O6nake
KJaccHueckux nedenn ocobeHHo MHoro. [1oaToMy HecoMHeH-
HO, YTO TNPOHCXOXAEHHEe KJaCCHUeCKHX LedeH] TakK HJH
HHaUe CBs3aHO C MeX3Be3AHBIM rasoM. Eciu cuurats, 4to
3Be3/lbl BO3HHKAKT H3 rasa, T0 3TO 03HayaeT, UTO NpoLecc
npeBpalleHHs! rasa B 3pe3asl B MajsoMm Obiake uger yxe
paBHO. ITO° Aenaer elle Oojlee OCTPLIM NPOTHBOpeuHe, yKa-
3aHHOE B fIpeAblAylleM NYHKTe.

I'. MioHy o6paTHJa BHHMaHHe Ha To, uTo B M13 u =B
JPYTHX WUIAapOBBIX CKONJEHHSX Haiuefi ['aJaKTHKH HMeloTcH
OTHEJbHble TOJYyOble 3Be3Abl BLICOKOM CBETHMOCTH. Mexay
TeM Ha OOJbLIMX PACCTOSHHAX OT nyjockoctH [anakTHkmw
NJOTHOCTb Me:K3Be3JHOro ra3a JAoJXKHa ObiThb OYE€Hb MaJa,.
B TO BPeMs KakK AHcrepchsi TypOyJdeHTHbIX CKOPOCTEH LOJIXK-
11a ObITh OYEHb BeJHKA.

YKasaHHble (akTbl TNPOTHBOpeyaT THNOTe3e 06pa3oBa-
HHS accollHanuii 3 rasa. BMmecTe ¢ TeM MBI He XOTHM CKa-
3aTb, YTO OHH MPAMO TNMOATBEPXKAAIOT THNOTE3y COBMECTHO-
ro o6pa3oBaHHs 3Be3/ H rasa H3 MPORO3BE3J, HMEIOUHX CO-
BeplUIeHHO HHYK npHpoAy. OnaHako oMl napaJjJefH3Mm
MeXAY KOJHYECTBOM rasa H HaJHYHeM acCOUHAUHA CBH-
AeTeJbCTBYET O TeHeTHUeCcKoii cBsi3u Mexay HHMH. [losto-
My THIOTe32 O COBMECTHOM BO3HHKHOBEHHH 3B€3X M MeX-
3Be3/]HOTO ra3a sIBJAsSIeTCS eJHHCTBEHHBIM OCTalOIIHMMCH BhI--
XOA0M.
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B uiBoa. Pakre, oTHOCAMUECA K Mex3se30HOMY ea3y
U accoyuayuss, c8udeTeNoCT8YIOT CKOpee O COBMECTHOM
803HUKHOBEHUY 38€30 U 2a3a U3 NPOTO3EE3T, Hem O BO3IHUK-
HOGBeHUL 3830 U3 easaq.

K CTATHCTHKE
BCNLIXHBAIOUIUX OBBEKTOB
(1969 r.)

1. Benbixusawoiue 3seaan 8 flaesanax

TpyvaHo nepeoueHuTs 3HaueHHe paGoT Apo Mo H3YUelHIO
BCHBLIXHBAIILHX 3Be3] B 3Be3AHbIX arperatax. PaxrTHuec-
KH CMY Y1aJoCh YCTAHOBHThb, 4TO €CJH H3MeHenus OJecka
3Bc31 THna RW Bo3sHuuero xapaxrtepusyloT PaHHIOID MOJO-
10cTh 3Be3Abl (rpyGo rosops, Bospact mo 107 Jqer), TO
Benbiuiky THna UV Ceti cooTBeTCTBYIOT MOJMOJOCTH 3Be3bl
B ropasio GoJiee IIHPOKOM CMBICJe, KOTla BO3pacT ee He
PEBOCXOAHUT BeJuuuHy nopsiaka 108 Jer.

SpkuM npumepom atoro sBasioTcst [laesanl, rre x nac-
TOSLIEMY BDEMEeHH ViKe OTKPbITO A0 70 BCNBIXHBAIOUINX
3Be3a. OcTaHOBHMCS BKpaTLle HAa ITOM npuMepe.

ITokakeM npexfAe Bcero, Kak MOXHO NBITaTbCH OLUEHHTb
MOJHOE  YHCJO BCHLIXHBAIOIIHX 3Be3l B KakKOM-JHOO
arperate Ha ocHoBe HabGaoneHHil, KOTOpble N1aJeKo He A0C-
TATOUHB AJsI BHISIBJIEHUS! BCceX BCMBIXHBAIOIMHX 3Be3A.

JlonycTHM, 4TO HaGaIOAEHHs BeAHCb TOJbBKO HEKOTOpoe
BpeMA {, B TeueHHe KOTOPOTO BbISiBJIEHBI BCE BCTBILUKH C
AMMOJHTYAOI Gonbliell, YeM HeKOoTOpas MHHHMAaJbHAA aM-
NJAHTYAa € BHPa)K€HHAasd B 3Be3AHBIX BeJHuHHax. Pasy-
MeeTcsl, NMPH 3TOM peub HACT O HAaBMIOJCHHAX C OnpejeseH-
HbIM HHCTPYMEHTOM, MOILHOCTb KOTOPOro OrpaHH4YHBACT HC-
CJAELYEMYI0O COBOKYIHOCTb 3BC3A HEKOTOPOfl BeJIIUYHHOIT M.

Ha camom jene HekoTopbie 113 BCHBIIICK, [POHCIHIEAIIHX
3a BpeMsl HabJIOeHHIl, MOIYT OCTATbCsl He3aMeUeHHbIMH, HO
Mbl MOXKE€M BBECTH HeKoTOopoe 3>(P¢eKTHBHOe BpeMsd, Hec-
KOJILKO MeHbluee, yeM cyMMapHasi AJuHa Bcex ¢ortorpadn-
yeckHX 3kcrnosuuuii. TouHo Tak e npeaenbHasi 3Be31HAs!
BeIHUHHA Pa3JHuYHa AJs BCNbIIUEK Pa3HOil aMIVIMTYABL, H
npu Goablueil aMnauTYAe MOCYT TOJYYATbCSI  BCIBILUKH
3Be31, KOTOpble B MHHHMYMe He MOJYY3IOTCsl Ha CHHMKax
daxe NpH GOJbINHX IKCMO3HUHAN. TeM He MeHee MOXKHO
TOBOPHTb O Kakoii-Tto 3¢ dexkTHBHON npeaesbHOIl 3Be37HOIl
BeJIHYHHEe B MHHHMYMe, cjabee KOTOPOil BCNbIUIKH He OOHA-
pyxuBatoTca. CiesaeM elle 1Ba [IONYLUEHHs: NPHMEM, 4TO
NOCNE0BATebHOCTh BCNBIIIEK Ka)K/A0iH 3Be31bl HOCHT Xa-
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paKTep CJAyyaliHoro CTaUHOHAPHOro MOTOKa COOHITHH, pac-
npefle/IEHHOrO 10 OCH BpeMeHH corjacHo 3akony Ilyaccowa,
U 4TO CPeAHSs 4acTOoTa BCMNBILUEK AJS BCeX BCMNbIXHBAKOIIUX
3Be3] arperaTta O/Ha H Ta Xe.

Ecau N ecTb noJaHOe u4HCJAO BCeX BCNHIXHBAIOLIHX 3Be3[,
B arperate M v — CpeJHAd 4acToTa BCIBLIUMIEK YV OTAEeAbHOI
3Be31bl, TO IPH YKA3aHHBIX YCJOBHSIX MaTeMaTHYeCKHe OXH-
JaHHA 4iCea 3Be3d, He HCMbiTaBUIHX 33 BpeMs [ HH
OAHOIl BCMBILIKH, HMEBUIHX 1O OAHOf BCHOBIILKEe H MO JBe:
BCMBIIKH 32 TOT K€ NPOMEeXYTOK BPeMeHH, BHPa3ATcd Co-
OTBeTCTBEHHO (opMYIaMHu:

ne=2\Ne —t, (1)
m=N\e i, (2)
e
no=2J\e ) (3)
Heas (3) Ha (2), noayyaem
49 2
\t—— ’7_1 ) (4)
a zeas (2) ua (1),
vi= ’:o . (5
CpaBuuBas (5) ¢ (4), umeem:
2
o= '211,21l (6)‘

Gopmyna (6) mo3BoJseTr onpeleJHTh MaTeMaTHYeCKoe:
OXHJAaHHe 4YHCJA He BCMBLIXHYBIUHX 3Be3J uepe3 MaTeMma-
THUECKHE OXH/IaHHS YHCeJ 3Be3J, BCIBIXHYBUIHX MO OAHOMY
M 1Ba pa3a.

3aMeHsaa npHGIHXKEHHO MaTeMaTHYECKHE OKHIAHHA 4H-
ceJ 3Be3/l, BCNBIXHYBIUHX OAHH H ABa pa3a, peaJjbHO Hal-
JIIOAEHHBIMM YHCJA2MH Takix 3Be3l, Mbl NoJydaeM, TakKHM
06pa3oM, NPaKTHUECKYK BO3MOXKHOCTb HAHTH UYHCJIO He
BCNBIXHYBHOIHX BCNbBIXHBAWUIHX 3Be3k, a ﬂpH6aBlle cria
NOJIHOe YHCJO BceX OOHapyXeHHBIX 3a BpeMs { BCHBIXHYB-
IUHX 3Be34, Mbi [IOJYYHM OlleHKY MOJIHOTO YHC.1a BCNBIXHBA-
IOIIHX 3Be3[.

CoraacHo nausbiM Apo K 1966 r. B Iluesnax na6aoaa-
JIHCb BCOBIKHA y 60 pasanuHeix 3Be3a. M3 HHX ToaBKO no
oAHOI1 Benbllike HabJM0AaM0Ch Yy 52 3Bes3ll, a NO ABe BCOBILI-
KH — y 5 3Be3a. [lojacTaBasisi 9TH YHCJa BMeCTO n; H Ny B
(6), HaxoauM JJIA YHCJIA BCIBIXHBAIOIUIHX, V KOTOPHX HE
Ha6./1101aA0Ch HH OJHOH BCHHILIKH, no=260. [Ipu6aBus cio-
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1a NOJIHOe YHCJO 3Be3j, ¥ KOTOPBIX HAa6J/01alHCh BCIBILLUKH,
nonyyaeM 1Jisi HOJIHOTO UHCJ/Ia BCEX BCMNBIXHBAWOWHX 3Be3[
N =320.

C apyroii cTOpOHB, MOKHO NPHHATb, YTO BCe 3TH 3Be3-
abl JOJKHB HMeTh BHAHMYI0O BH3yaJIbHYI0 BeJHYHHY B
vuHHMyMe V>>13,25, Tak Kak camas spkas #3 o0HapyKeH-
HBIX BCNBIXHBAOLIHX 3Be3] HMeeT B MHHHMyMe V=133.
Unco u3BecTHoIX 3Be3f [laesn (Bkjamodas H 3Be3dH, 0603-
nHavenHble [[)KOHCOHOM H MHTYeJJIOM Kak BepOSITHBIE uJjie-
ub) sipue V=13,25 paBHo 211. Tak Kak OHH H3BeCTHHI, HX
cyMMapHasi Macca Mo)KeT ObIThb MOACYHTAHA NPAMO Ha OC-
HOBaHIIH COOTHOLUEHHsI Macca — cBeTHMocTb. Ilosnas mac-
ca nepBoix 211 6osee sApxknx unerHoB [laesa oOKasbpiBaetcs
paBHoil 262 M. [lockosbky obuwias Macca [lmesn H3 nu-
HaMHYeCKHX coobpayKeHHH oOlLeHHBaeTcsi TPHOJHXEHHO B
400 Mc, To noayuaercs, 4TO MOJIHAA Macca BCeX UYJeHOB
Mnean cnabee V=13,25 njonxHa GeiTh nopsaka 140 Mc.
Ho B 3T Gosnee cnabbie 3Be3Ab JOMKHB BXOAHTL Bce 320
BCIIBIXHBAIOUIHWX 3Be3[I.

C apyroii CTOPOHBI, paCCMOTPHM, KAaKYI0 CDeLHIOI Mac-
CYy cJeAyeT NMPHAKHCAThb BCNBIXHBAIOIIUM 3Be3[aM.

Hast 3Toro Henosib3yeM TOT (pakT, YTO caMasi sipKas H3
BCMBIXHYBIUHX 3Be€3]1 HMeeT B MHHHMYMe BHAHMYIO BeAHYH-
Hy V=13,3, a naubosee caabas, 1js KOTOpoi Habawaanach
Benbiiika, V=19,5. 310 03Hauaer, 4T0 abCONIOTHBIE BH3Y-
ajJbHble BeJHYHHBI 00cyKaaeMblXx 320 BCMBIXHBAKILHX 3Be3]
B HX MUHHMYMe 3aKJoueHnl mexay 7,8 u 14,0, uto cooTBeT-
CTBYeT HHTepBaJy 3HaueHHii macc ot 0,6 M¢ 1o 0,12 M.
[TockonbKy pacnpedesieHHe BCOBIXHBAKIIHX 3Be3A MO Mac-
€aM HeH3BeCTHO, TO TPYJAHO OLEHHTb CpelHee 3HAYEHHE HX
maccel. OnHako apudmerHyeckoe cpelHee MNPHBeAEHHBIX
TipeaeabHbix 3Hauenuid 0,36 Mc He NOJIKHO GHITH CJAHHIKOM
3aBblIEHHOIT OlleHKOll, Tak KakK (yHKuusa cBetumoctH Ilae-
a1 B 370il obyacTH yObiBaer.

B TakoM cJsyyae AJd CyMMapHOH Macchl BceX BCIBIXH-
BalOUIMX 3Be3/ Mbl JOJIKHB HMeTb 3HauyeHHe okoJo 120 M.
CpaBHHBasg 3TO YHCJO C MOJYYEHHOH Bblllle CyMMapHOIi
Maccoil Bcex 3Be3n caabee V=13,25 u yyutbiBas, uTO, Be-
pPOSITHO, HMEIOTCH eille BCIBIXHBaIOLIHe 3Be3anbl caabee, uyem
V=19,5 B MUHUMYMe, KOTOpble MBI IIOKa He HabJiogaeM H
KOTODLIE, OUEBHAHO, HC BXOAST B MOJIyYeHHOe uHcao N =
=320, NpHXOIHM K CJeldyIOlleMy BBLIBOAY: BCe 3Be3Ibl CJa-
Hee BuauMoil BeauunHel V=13,25 B [1nespax uau nogaias-
1oulee GOJBIIHHCTBO HX SIBJASIIOTCS BCIbIXHBAIOIMIHMH.
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3tot BHIBOA npHofOperaer ellle 6oJiee TBepAyl0 IOUBY
fo caenyowiuM coobpaxkenHsaM. Boiule npH BriBose dopMy-
Apl (6) Mbl CUMTAJH, YTO BCMBIMIKH BCeX 3Be3] IIOAYHHSA-
foTcs 3aKkoHy IlyaccoHa ¢ olHHM H TeM, XXe 3HaYeHHeM Ma-
paMeTpavy, T. e. ¢ OLHOfl H TOll JKe cpeJiHedl 4acTOTOH BCINH-
wek. Ha camom gesie 3TH 4acTOTHl AOJMKHBI ObITh Da3Jiu4-
HB, 1 MOMXHO MNPeACTAaBUTL HEKOTOpbie JaHHble B MNOJb3Y
TOTO, YTO OHH JeHCTBHTEJbHO Pas3JNHYHH. Jlerko MoKasath,
YTO NPH HAJHYHMH JUCTEPCHH 3HayeHHH v dopmyaa- (6) npH-
BeleT K MeHblUeMy 3HayeHHIO M, 4YeM PpeajibHoe HHCJIO
BCNBIXHBAIOILHX 3Be3[, Y KOTOPBIX He HabJl0Aanoch HH OA-
#01{1 BCNBIKH.

[TosToMy peasbHOe YHCJIO BCNOBIXHBAOILIKMX 3Be3n A0 V=
=195, BCOBIUKH KOTODPHIX elle He HabJIIOKAJIHCh, NOJKHO
©bITb HECKOJBbKO OoJblle, ueM 260, a noJHOe YHCJI0 HX 00Jb-
e, uem 320.

VunurteiBasi Bce 3TO, BpPSL JH MOXHO JAONYCTHTh, UYTO
Hoabie, ueM 10% Bcex ugseHoB [luean, 6onee caabuix, ueM
V=13,25, ABAKI0TCA He BCNBIXHBAWUIMMH. BnojHe BO3MOXK-
#0, UTO He BCNBIXHBAIOUIUMH SIBJSIOTCA TOJbKO HEKOTOpHIE
u3 60.1ee SpKHX 3Be3L TAKOro pojia, HalpHMep 4acTb TeXx,
KOTOpHIe HAXOAATCS B NMpoMexyTke oT V=13,25 g0 V=14,

2. Mpobaembl, OTHOCHIIHECH K BCNLIXMBAWIIMM 3Be31aM B
Mnesnax

M3 ckasaHHOTO cJjielyeT, YTO 3aMeuaTelibHble HabJoje-
HU ApPO M ero COTPYAHHKOB HE€ TOJBKO YCTAHOBHJIH HaJH-
Yye BCNBIXHBAWIUHX 3Be3l] cpead caabbix ujaeHoB [liesn,
HO I IO3BOJISIIOT CAesiaThb ropasino AaJjblie HAyLiee 3aKJI0-
YeHHe: MOUYTH BCe, a MOXeT OLITb, H Bce 3Be3gnl [laesan
cjaabee V=13,25 ABAAIOTCA BCOLIXHBAIOILHMH NepeMeHHbI-
MH.

Takum o6pas3oMm, BCs 3ajgaya JajbHeHlllero H3yueHHs
caabuix 3Be3n B Ilnesinax B M3BeCTHOM cCMbicje NepeBopa-
yuBaeTcsa. B pmanabHefillleM MBl He CTOJBbKO JOJJXKHBI 6bITh 3a-
#HTEepeCOBaHbl B MOATBEPXKAEHHH MHOTOYHMCJIEHHOCTH BCIbI-
XHB2KUIHX 3Be3[, CKOJbKO B AOKa3aTeJbCTBe CylLIeCTBOBA-
HUS ¢1a6biX YJIEHOB, KOTOpPble BOBCE He BCINBIXHBAIOT.

Kaszanoce 6b1, cresiaHHBIT HAMUH BBIBOJ O TOM, YTO Npak-
THYeCKH Bce «csalbnie» 3Be3an [laesn, T. e. Te, Vv KOTOpBIX
V>13,25, 4BAAIOTCA BCINBIXHBAIOUIHMH, BHOJIHE eCTRCTBEH-
HeH, H60 ¢u3UyYecKas NpHPOAA BCSAKHX ABYX 3Be3x B [lnes-
AaX, HMEIOUIUX OJHHAKOBYIO CBETHMOCTb, AOJXKHA ObiTh ONH-
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HaKOBa, H €CIH 01Ha H3 HHX BCNBIXHBAeT, TO AOJKHA Bllbl-
XHBaTb M Apyras.

OnHako Ha caMOM Jlejle HeJib3sl a priori oTpHUaTs BO3-
MOXKHOCTb ‘TOTO, YTO BCNBIIIEYHAst AKTHBHOCTb Y 3Be3l MO-
€T HOCHTb CJOXKHBIIT XapaKkTep H OBITh NEPHOAHUECKO HIIH
HenpasuJbHoOll ¢pyHKuHeld BpemeHH. Hanpumep, Moxuo Obi-
J0 6bl NpeAcTaBHTb cebe, YTO aKTHBHOCTb 3aMHpaer Ha me-
PHOA B HeCKOJIbKO JieT HJH AeCATKOB JIeT, a NOTOM CHOBa
nospJfeTcsd Ha onpeaejeHHoe BpeMsi. [lockoJbky Hab.aio1e-
HHSI BCIBILEK BEAYTCsl BCEro HECKOJBKO JIET, TO CYIie<TBO-
BaHHe 3Be3] C BpeMeHHO noracuieii akTHBHOCTBIO CKa3a.10Ch
6bl B HalIHX pacueTax TaK »Ke, KaK CYIHeCTBOBAHIie He
BcnbixiBatowx 3Be3l. CkaszaHHOe BbilUe 3aCTaBjasfeT 1y-
MaTb, YTO JHOO TaKHe NPOMEXYTKH 3aMHPAaHHA BCBILIEUHOIT
aKTHBHOCTH OTCYTCTBYIOT, JiH60O OHH KPaTKOBPEMEHHBl H MO~
3TOMY MaJ/i0 BJHAIOT HAa CTaTHCTHKY, JHOO e TaKHM CBOIi-
CTBOM ofsajaeT JHIb HeGOJbIIOE YHCJAO CJabblX 3Be3k
Tlnesn.

Jpyras npobGaema, BhITeKawoLiass TaKxKe H3 HCCJ/eJOBa-
HHIl ApoO, OTHOCSILHXCA K pAAY pas3jIHYHHX arperaros, 3a-
KJoyaeTcss B caelnyloueM. M3 3THX HccaenoBaHHil chreayert,
4TO Ha Go/lee paHHell CTaLHH XH3HH CKOIJEHHS BCNLIXHBa-
au 1 Gosee spkue, uem V=13,25, 3se3an. Ho kak npowuc-
XOJHUT npeKpallleHHe GoablINX Benbillek? CTaHOBATCA  JH
OHH 6oJiee peAKHMH HJH MX CPeAHSsl aMILIHTYJa yMeHblla-
ercsi nocreneyHo? Jlisi oTBeTa Ha 3TOT BONPOC HeOOXO,1HMO
CPaBHHTh CTATHCTHKY BCMbILIeK 3Be3l, HenocpeiCTBeHHO
NPHUMBIKAIOIHX K mpefeay V=13,25, T. e. 3Be3n B npoMe-
Kytke 13,25—14,25, co cratHcTHKOil Benbiwek Gogee caa-
6bix 3Be3n. Ham Karkercss, yTO 9TO OZHA H3 BaKHEWILHNX
npo6aem (H3IHKH MOJIOABIX 3BE3[.

Harxoneu, otmeTHM, uTo, npHMeHss (opmyay (4). mnr
MOKEM H3 OTHOWICHHA YHCEN 3Be3H, ¥ KOTOPHIX BCIBIIUKH
Ha6JI0AANHCh ABaXAL H OAHAXKAH, ONpeleJHTh vi H OT-
cona 3p(PeKTHBHYI0O CPEXHIOK YacTOTYy BCHHIIEK, Kotopas
oKa3biBaeTcs nopsaka 103, T. e. cpenHH{T NPOMeXYTOK
MeXAy IOBYMs [FOCNeNOBaTeJbHHIMH BCNLIIIKAMH OAHO{ B
TOil Ke 3Be3.bl mopsika ORHON Thlcsiuu 4acoB. KouzuHo,
peub HOeT NMPH 3TOM O BCMBIIKAX ¢ 60AbLIOH aMnaTyVIOoM
(>0 ™,6), KoTOpbie TOJBKO H MOrYT OGHapYyXHBATbCH Me-
TOAOM, NpPHMeHeHHBIM Apo (nocsefoBaTesbHbLIE HECATHMII-
HYTHBlE 3KCMO3HUHH).

Ha camom nene, BeposiTHO, 4acTOTH BCMOHILEK Yy 38Be31
¢ pasHoil mMaccoil pasnnunbl. Ilo-BHAHMOMY, yacroTra HCIBI-
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THIBaCT BEKOBLIE H3MEHEHHSI B CBA3H C 3BOJIOUHEN 3Be3Abl.
[peacTaBasiercss OvYeHb BaXKHBIM BHISICHHTb XapakTep 3THX
H3MeHeHHIl, 4TO BO3MOXKHO JIHIUb NPH CPaBHEHHH 3Be3X OAH-
HAKOEOIl Macchl, HO pa3Hbix Bo3pacTtos. Hast 3toro, oyeBHA-
HO, H310 CPaBHHMTbL YACTOTHl BCHBIIEK B PAa3HBIX arperarax.

Hexoas u3 cxkasaHHOro, Mbpl MOXeM YTBepXaaTh, 4YTO
Gonec NosiHOC nccaenosaHue [1nesn B OTHOLIEHHH BCHBIXH-
BAIOIILHX 3BE3], TaK JKe Kak M BCNblUeK B APYTrHX arpera-
TdX, %BJIACTCA O4eHb BAjXKHOIl M aKTyaJsHOfl 3azaueil.

0 MPOUCXONKAEHUU TYMAHHOCTER
(1982 r.)

C Goastutis y0o080a6CTBULM U Tenaod Cusna-
TUell a8TOP NOC8aUjaeT 3Ty padboTy arademuKy
dve. KCAHTAKHCY.

1. BeopHsie 3ameqyaHusn

IlposicxoMgenue 1 3BOJIOLHS 3Be3 BCeraa NpHBAEKAaJH
BHHyaHle acTpodusnkos, HaMHOro MeHblle BHHMaHHsI Ohl-
J0 yieleHo 1pobJieMe NPOHCXOXKAEHHA H 3BOJIIOUHH TyMaH-
HOCTeil KakK OTaAeNbHBIX 00beKTOB. B yueGHHKAX TyMaHHOC-
TH YacTO PacCMATPHBAIOTCH B IJ1aBaX, NOCBALLIEHHbIX «MEX-
spestioll cpede». KocBeHHbiM o6pasom 3To co3faeTr Bre-
4aTACHIIe, 4TO TYMaHHOCTb — 3TO HEUTO JIHIUeHHOe HHAH-
BHAYAJIbHOCTH HJH HE4YTO BpoAe (AYKTyauHil «MeXTyMmaH-
HOCTHOII MaTepuH». B AefiCTBHTENILHOCTH Ke TYMaHHOCTH
ABASIOTCS AMCKPCTHBIMH OOBEKTAMH, H HX B3aUMHble pac-
CTOSIHHS., KAK 1paBHJO, HAMHOTO NPEBOCXOAAT HX JAHAMeT-
pol. TTosTOMY cieayeTr NpeAnoioKHTb, YTO OHH  KOJKHH
ObiTh B3aUMHO He3aBHCHMBIMH.

Ja:ke noBepXxHOCTHOe H3yyeHHe H3BECTHHX (aKTOB OT-
HOCHTE/ILHO TaJaKTHYECKHX TYMAaHHOCTEH NOCTATOYHO, YTO-
6bl 3aK.TIOUHTb, YTO:

a) nabamodeHus HaM JAal0T HaMHoro 6oJibile NPAMOA H
6oraroil HHpOPMALNH O AHHAMHYECKHX H3MeHEeHHAX u ¢H-
3UNECKHN TIpoleccax, NMPOHCXOAALLHX B TYMAaHHOCTAX, uYeM
B cJayuac 3Be3d, TlAe Halll HafeXXAH MOJYyYHTbh CKPOMHOE
KOJ4CCTBO NpsMoil HHPOPMALUKN O BHYTPeHHeH CTPYKType
€ AOMOIillbI0 HEITDHHHBIX NOTOKOB XOTA Obl AJiA OAHOH 3Be3-
Abl NOKA ellle He BIOJHE MAaTePHAJNH3OBAHbI;

6) 13MeHeHis, KOTOpble HMEIOT MECTO B TYMAaHHOCTHX,
BO MHOTHX CJYYafiX TeCHO CBA3aHbl C KaKHMH-TO NepeioM-
HBIMH TOYKAMU B KH3HH HEKOTOPHIX 3Be3lA. IlostoMy umo-
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6011 BbIBOJ O NMPOHCXOXAEHHH H 3BOJIONHH TYM@HHOCTeHd MO-
XKeT CAYXHTb B KauecTBe HeHHOH HHGopmauun 00 3BOJIO-
LLHH H, MOXeT OBITh, JaXXe O NMPOHCXOXKAeHHH 3Be3/.

HMmess B BHAYy 3Ty 'CBSI3b MEXKAY YKa3aHHHIMH JIBYMSE
npobiieMaMH, MH 3J1eCh NOCTapaeMcsi AaTh KPaTKHHE 0630p
Hiell 0 NMPOUCXOMKAEHHUH TYMaHHOCTeH.

2. Cayyaii, Koraa TyMasHOCTbL CBsi3aHa
JHIIb C OJHOM 3Be3xOM

CyHiecTByeT HECKOJIBKO KJAaccoB TyMaHHocTeli- OoJee
HJIH MeHee NPaBHAbLHON (GOPMBI, AJIsi KOTODHIX Ta HJH HHAsS
¢dopMa cBA3H C oNpelesieHHOH 3Be3lOH MOYTH OYeBHIAHA.
Peuienne npo6ieMbl NPOHCXOXXAEHHS AJI1 HEKOTOPHIX  H3
TAKHX KJacCOB TYMAaHHOCTell ¢ TOUKH 3DEHHsS COBPEMEHHOI
acTpOH3HKH MOXKHO CYHTATb [OYTH TPHBHAJBHBIM. [laBaii-
Te PacCMOTPHM 3TH CJydYaH:

a) B reuenune Bcnniwky HoBeix MBI HabJaonaeM ob6paso-
BaHHe He(OJbIIHX PACHIMPAIOIHXCA TYMAHHOCTEH BOKpPYr
HHX. OHH paclIHpPAIOTCS €O CKOpPocThio okosto 1000 km/c, #
yepe3 HECKOJbKO JeCATHIETHH pacHIMPSIOHIasAcs TYMaHHOCTL
Hcue3aeT B NPOCTPAHCTBe, KoTopoe okpyxaer Hosyro. Her
COMHEHHI, YTO TYMaHHOCTb BHIOpOLI€HA H3 3Be3flbl H COCTO-
HT H3 BelliecTBa, NPHHAANEKAINETO NpeXae BHEIIHHM CJAOAM
3Be3finl. BrbpolwenHas macca o6GbiuHO OblBaeT MOPANKS
10-5 MC;

6) O6pa3oBaHHe NJaHETAPHHEIX TYMaHHOCTEl SIBJIAETCS
pe3yJbTaTOM BBIGPACHIBAHHSA “BHEIIHHX CJIOEB -HX 3Be3iHBEX
sinep. O6pa3oBaHHEIH B 3TOM cCJyyae TyMaHHBI OGBeKT
HdMHOro GoJiee MaccHBedH H HMeeT Maccy Mexnay 0,01 Mg
u 0,1 Mc TlnaHetapHble TYMaHHOCTH TOXe PacCIIHPHAIOTCHE
B OKDYy2KamlleM MPOCTPAHCTBe; OAHAKO OHH JOCTYNHH Hab-
JIOIEHHSIM B TeueHHe oKoJao 10° jet;

B) Ocrarkn cepxHoBbix (OCH) — TymaHHOCTH, KOTO-
prie 06pa3oBaJiHCh BCJEACTBHE OTPDOMHBIX 3Be3AHBIX B3pBI-
BoB. CuHTaeTcs, YTO HX NMepBOHayaJAbHas Macca NpHOAH3H-
TeJbHO NOpsJAKa ©nHOH cesiHeuHoH. ONHAKO B TedeHHe pac-
LIHpeHHs NepBOHAayaJbHasi Macca 4acTo yBJeKaeT OKpyKaw-
njee MeXX3pe3[HOe BellecTBO. Takum 06pa3oM, Macca pac-
wHpsioueicss 060J0YKY MOXKET pacTH 4Ype3MepHbIM obpa-
3oM. Tak wHoraa o6pasyoTcsi TYMaHHOCTH O6OJablLOll Mmacs
CHI;

r) Tenepb KaxeTcsi cOBeplieHHO OnNpeleldeHHbBIM, 4YTO
KOMeTapHble TYMaHHOCTH 006pa30BbIBalOTCS H3 BellecTBa,
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KOTOPOE BHIGPOLLUEHO NepeMeHHbBIMH 3Be3/laMHK, HaXoAsAMH-
csi B 06J1aCTH- HX «TOJIOBBI»; .

1) Hekotopsle 3Be3anl kjaacca Boabgda-Pahie (BP)
Hawel FallakTHKH OKPYXKeHbl KpPYTJbIMH TYMaHHOCTSIMH,
noxoxumu Ha NGC 6888. [Togo6Hble ciaydad HabJoAa HCD
8 Boabwom Marennanosom O6sake (BMO). Hadaoaatens-
Hote AaHHble, CBSI3aHHble KAaK C 3THMH 3Be3laMH, Tak H C
GKPY’KAIOILHMH TYMaHHOCTSIMH, NOACKA3bIBAlOT, YTO TaKHE
TYMaHHOCTH 06pa3yioTcs U3 BellecTBa, H3BEPKEHHOrO 3Be3-
aaMu BP takuMm xe nytem, kak OCH o6pasoBanucey Bciel-
CTBHE B3DbIBA. CBEPXHOBOK.

PaccMoTpeHHble BhIlle NSTh CJAyyaeB OXBaTHIBAlOT BCe
H3BeCTHble KJacChi TyMaHHOCTel 6oJiee HJIH MeHee Tipa-
BUALHOIT dopMbl. MBI BHIHM, UTO BO BCeX STHX CJaydasx
3BOJIOHNHOHHbIE fepexoAbl MaTepHH MeXAy NJIOTHBIMH
3Be3AHBIMH TeJIaMH H pa3peX<eHHbIM TYMaHHBIM COCTOSIHH-
eM MAYT B OJHOM H TOJIbKO B OJHOM HAaNpaBJeHHH: IJOT-
HOe BellecTBO — AH((QYy3HOe BellecTBO.

3. Nipoueccsl B gHPPY3HBIX TYMAHHOCTAX

Oxoao 35 ner Hasaj, Korga Mbl HadajlH HCCJelOBaHHe
3BEe3HbIX acCOLHALH{, HA HAac MPOH3BeJ OrPOMHOe BneyaT-
JeHne TOT ¢aKT, uTo IouTH Kaxknasa OB-accounauus co-
AEPHHT OAHY HJIH HECKOJbKO AH(PQY3HBIX TyMaHHOCTed.
Hcxona u3 storo, Gulsl cAesiaH BHIBOJ O TOM, 4To 06pa3o-
BaHHe TPyNN MOJIOABIX 3Be3J1 [OJIKHO NMPOHCXOAHTb OAHOB-
peMerso ¢ o6pa3oBaHHeM TYMaHHOCTeil, IOCKOJBKY CaMH
topMEl TyMaHHOCTeH YKa3blBaJH Ha HX HEYCTOHYHBOCTh H
MOJIGAOCTb.

TeM He MeHee MHOTHe TeODeTHKH, HCXOAS H3 HAel KJac-
cHyecKOll KOCMOrOHHH, NOCMelHJH U3 ¢akrTa CcyLlecTBOBA-
HHSL MOJIOABIX TYMaHHOCTeil B 3Be3JHBIX aCCOIHAUHAX che-
JIaTb 3aKJ04YeHHe, 4TO 34eChb Mbl SIBJISieMCSl CBHIAETEJSAMH
HenoCpeACTBEHHOro npeobpa3oBaHHs MacCH TYMaHHOCTel B
MOJiGLble 3Be3/bl.

Bhiny npeaJioXeHbl pasjiHyHble MEXAaHH3MBI TaK Ha3blBa-
BMOro KoJljanca, Ho B TO XXe BpeMs Mbl HyXJaJHcb GOJblie
B HaG.ongaTeNbHBIX AAHHBIX, YeM B pa3paborkax Moedefl
KOHZEHCAUH! BellecTBa.

B pesyabTaTe NpHMeHeHHs HOBbIX HabJIOLAaTeNbHBIX Me-
roaoB (nabalomedus Bogopoaa Ha 21 cm, paaHoHab.0ae-
HHEe MOJieKyJ, HHPpakpacHbie HabJaioleHHd, HabaaeHUus
FOHKHX AeTaJielt ¢ NOMOIUbIO HHTepdepoMeTpa CO CBepx-
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AJIHHHBIM 11J1€40M) YCKOPHJOCH HaKOMJeHHe HeOOXOIHMLIX
AaHHBIX. Buian o6Hapy:KeHH HEKOTOPBIE KaueCTBEHHD HO-
Bole siBjeHHs. Cpenu HuX: womnakTtHsie H 1l ob6aacri, na-
xoAduHecs ray60KO B XOJOAHBIX H TEMHBIX Y4aCTAX TYMAaH-
Hocteil, Mazepsi OH u H:0, ropsauue o6aactn uHdpaxpac-
HOrO H3JyueHHsd. DblJIo MOKa3aHO, 4TO MHOTHE ONTHYECKH
SIDKHEC SMHCCHOHHBIE TYMaHHOCTH, KOTOpble OKPYXaIOT {pyIi-
nol Moaoanx OB-3Be3a, paclHpPAIOTCS €O 3HAUHTEABLHOH CKO=
poctblo. Hanpumep, B TymaHHocTH Po3eTKa BOKPYT CKOfi-
JeiHa NGC 2244 ckopocTb paclIHpeHHdg JAOXOANT 10
20 km/c. CoBepleHHO ACHO, YTO TaKHe CJAYYaH NpAMO APO-
THBOpeYaT HJee KOHIeHCALHH.

OanHako nosaHee, KOria GblJIO NMOKA3aHO, YTO TyMaHHOC-
TH B OB-accounanusx cofiepxat GOJbIIHE XOJOIAHbIE 06-
JaKa BOAODPOAHBIX H JAPYTHX MOJIEKYJ H UTO FpajiHeHT CKO-
POCTH B HHX, KaK NpPaBHJO, O4eHb MaJ, HayyHOe MHeHHe
CHOBAa CKJIOHHJIOCH B NOJIb3Y NMPOLECCOB KOHAEHCAUHH. A OT-
KPLITHE KOMNaKkTHbBIX obJjacTeil HOHH30BAHHOTO B0DI10pO-
A2 BHYTPH MOJIEKYJSApHBIX 06/akoB OHJIO paclieHeHO Kak
npsiMoe [J0Ka3aTeJbCTBO MpPOLECCOB KOAJanca BHYTPH MO-
JIEKY ASIDHBIX 00J/12KOB.

HlcTuHa ke TakoBa, 4TO OTKpbITHE KOMIAKTHHIX odJjac-
Teil HOHH30BAHHOrO BOJOPOLA B TAaKUX 06JaKax MoXer
CJAYXKHTb JHIUb MPYMBIM CBHAETEJLCTBOM O Mnpoleccax 06-
pasoBaHHA 3Be3], HO OTHIOAb He SIBJASETCS NMPAMBIM CBHIe-
TeNbCTBOM O Npolleccax KOoJJamnca.

4. UnppaxkpacHbie HCTOYHHKH
B AHPPYIHBIX TYMAHHOCTAX

CoraacHo kaaccHurauun PoysHa-Pobuncona (1979}
Bce AHPGY3Hble TYMAHHOCTH NPHHAAJEKAT ONHOMY H3
CJAelYIUIHX ABYX KJacCOB:

a) NOJIOAHble TYMaHHOCTH Ge3 3aMeTHOro mHdpakpacho-
ro H3jayueHus B o6gactH 1—20 MkM;

6) obaaxka, KoTopble coiep:KaT HHDpaKpacHbIl HITOY-
Huk (MKH) (nan pcrounnxu). CpeanHe Macch 006/1aKoB
BTOPOro THIIA MPEBOCXOIAT CpeHIie MAcChl XOJOAHbLIX 00Ja-
koB. OGjilaka BTOPOrO THNA, Kak NpPaBHJO, HaXOIATCA B
OB-accounauunax.

ITpucytcrBue MKH oueHn yacto coBnajgaer ¢ [ HCYT-
crBieM KoMmnakTHeix H Il o6aacreil. B 3THx cayyasx ecth
BMIOJIHe ecTecTBeHHoe 0ObsicHeHHe npoHcxoxieHHs HK us-
aydennsa. Ileiap B ob6saKe NOJHOCTbIO MOTJOIMAeT H3Javye-
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aue OB-3Be3anl (3Be3n) W Harpera 10 TeMmnepaTtyp B Hec-
KOJbKO COTEH rpajaycos. i

OnHakKo ecTb cayuaH, Koraa obgaako coaepxnt MKH 6Ges
paaiokoHTHAYYMa. Kak H3BecTHO, NONOOHBIT KOHTHHYYM siB-
asie7cs HeHn3bexHbM nocJencTBHem npucytcTBua H Il o6-
J4CTR.

[lpHBepIkeKIlaMH THNOTe3bl KOJJIAfca 3TH cJaydad Obijau
paccMCTPeHB Kak 06J1acTH, B KOTOPBIX OKpyXatoulee MoJie-
KyJaspHoe 006/1aKo BCJeACTBHE KoJlianca o6pa3oBajio OueHb
MOJCAVIO 3Be31y, Ha KOTOPYH0 Bce ellle aKKpeHHpyeT Be-
11cCTBO, Najawollee H3 obaaka. JIy4iiuM npuMepoM nojgo6-
#ore MK HCTOYHHKA MoOXeT cJayXHTb HCTOuHHK Kuieiinma-
#a — Joy.

Ha6.moaedus nokasaa, uto B 060ux cayuasx (B npH-
CVTCTBHH HJAH OTCyTCTBHM KommnakrtHoit H II o6aactu) wuc-
TOUHIIK COMPOBOXKI3eTCA Ma3epoOM HJH TPyHnoil MasepoB (B
voaekVaAspHuX auHuAX OH wau H.O). Oun 6uiu o6bsicHe-
#ibl KaK CJeACTBHe BO36YyXKAeHUS ra3oB HHOpAKpacHBIM H3-
JAy4eHHeM HCTOYHHKA.

B xoxne 70-x ronoB MHOTHe TEOpPeTHKH GHIIH yOexIeHsl,
4TO LaJbHelillee JeTajJbHOE HCCJeLOBaHHe OOBeKTOB, MO-
xoXux Ha obaacte Kaefinmana — Jloy 8 OpHoxe, 1acCT B pe-
3yJbTaTe ACHYIO KaPTHHY Npoleeca KoJJjanca B MOJeKyJsAp-
HbIX 06J1akaX U o6pa3oBaHHA 3Be3/-KOKOHOB.

5. Hognie HaO.10ofaTenbHbie A aHHbIC

3.2 nocJeiHue TPU roga GulIM TOJYYEHH HOBBIE HaGJIO-
JateinbHble NaHHble, KOTOPLIE MOJNHOCTHIO H3MEHHJH CHTYya-
1HIO, OTHCAHHYO BbIILE:

a) Hawmepenus npocuneit paguonuuuit CO uHppakpac-
HLIX HCTOYHHUKOB OMUCAHHBIX BbIllle THNOB CO 3HAYHTENbHBLIM
VTJOBHM paspelieHHeM (AecsiTKH apKCEeKYHA) NOKasaJH HX
J0NJePOBCKOE YIUHpPEHHe co ckopocThio 80—90 km/c H
Aaxe Gonablle. ITO 3HAYHT, YTO CKOPOCTH MO OTHOIIEHHIO K
#eHTpy Mace o6bekTa nopsgka 40 km/c. B cayvae nane-
HYs BelllecTBa MNpH KouAeHcauuw wmaccsl 103 Mq oxupae-
MBIE CKOPOCTH ¢ TPYNOM MOTVT mpeBbicHTH 10 KM/C.

B cayuae 1vyManHocteli Kinefiumana — Jloy mnpoduan
TNOXOAH HA CYTepNO3ULHIO ABYX MpodHJeli: OIHH NOKa3bl+
BaeT BBICOKYK CKOpOCTh (nsato wupuHoil 100 kM/c), apy-
TOil — HH3KYI0 CKopocTh (wHpHHa 40 KM/C);

6) B kKam1oMm ciayyae AHCMEPCHA palHAJBHBIX CKOpeC-
Ted yvasepoB HyO B takux MK ucTounnkax u BOKpyr HHX
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HaXOAHTCA B XOpOLUEM COrjacHH ¢ WHpHHOI npoduaeir CO
B ofGnacTsax HHppakpacHoro uajydeHus. OueBHAHO, UTO
3TO CBHUAETENLCTBYET O TECHOH CBSI3H MeXAy CHCTeMaMu
H;0-Ma3epoB 1 MOJIEKYJIAPHLIM NOTOKOM, YIUHPAIOLIHM JIH-
HHIO;

B) B pesyabTarte psiia BLICOKOTOYHBEIX HAGJIOAEHHH MO-
CpeACTBOM HHTeP(EpPOMETPOB CO CBEPXAJHHHBIM  [J1€4OM
noJoxXeHuii u onpeieneHusi cobcTBenHsix nBuXKeHHiT HyO-
Ma3epoB ObIJIO YCTaHOBJIEHO, YTO CHCTEMa Ma3epOB BHYTDH
HH(ppakpacHoil obaactu Kaellnmana — Jloy B TyMaHHOCTR
OpunoHa u Bokpyr Hee paciuHpsercst ([ensen u ApyrHe,
1981). Lentp pacuidpenuss O6blji onpelesaeH C JOCTATOYHO
BbLICOKOH TOYHOCTBIO.

B 3Toll TYMaHHOCTH e€CTb [ABe DaCLIHPSIOLUHECS TpPymnbl
mazepoB. OpHa Tpynna pacWHpseTcsi €O  CKOPOCTBIO
18 xm/c, npyras — co ckopoctbio Gosee 40 KM/c. 310 Ha-
XOANTCS B IOBOJIBHO XOpOLIeM CONVIACHH KaK ¢ AHucnepcHeil
JIy4eBbIX CKOPOCTEH Ma3epoB, TaK H C NPOPHIAMH AHHHE
CO.

Bonee s3anyranHas kapTHHa AJf TaHTeHUHAJbHBLIX [BH-
JKeHHIl 6bllia MoJydyeHa K3 aHAJOTHYHOrO HCCJAEZOBAHHUR
co6cTBeHHbIX  ABMxeHHH HyO-mazepoB B W 5l-I'smaBHo#.
Uncao H,O-masepos 3mech Goublie, H OGLIHA PHCYHOK OT-
KJIOHSIeTCH OT KapTHHEI pajHajbHOro paclinpeHus. Tem He
MeHee BCA 06/1aCThb HAaXOAHTCA B SHEPrHYHOM [BHIKEHHH, W
HeT COMHeHHH, yTo GoJblIHe CKODOCTH CTHMYJHPOBaHbE
npoueccaMu HcTeueHHs. B mo6oM cayuae Moaedb KoaJan-
Ca TYMaHHOCTH KAaXETCS COBEPLUEHHO HEBO3MOMKHOH.

6. Ouenka BbIGPOIIEHHOI MacCh

ITo ouenke I'ensena u apyrux (1981), B cayuae ucre-
qenus H3 Mosekyaapaoro O6saka Opuoda (MOQO) unTen-
CHBHOCTb BbIOpOCa Macch cocraBiager okojgo 10-3 Mg 3a
rof. B 1o xe BpeMs NpOAONKHTEJbHOCTh HCTEYEHHA, Kak
MOXKHO 3aKJIIOYHTb H3 pa3MepoB tyMaHHocTell Kaefinvmana —
Jloy, He Menbwe 2-10° ner. CnenoBatenbHO, NOJAHAA Macca,
BLIODOUIEHHAsA H3 IEHTPAJbHOrO Tejsa B TeueHHe Npouecca
HCTeyeHHs, AOJKHA npeBuiiath 2 Mc.

IlepBriii Ba)KHB/ BBHIBOA H3 3THX HAGJMIOAEHHH TOT, YTO
Mouanekyasapaoe O6aako B Opuore (MOQO-1) npHpoct mac-
Chl MOJIy4aeT OT TeJsia, PacloJIOKEHHOro B HH(paxkpacHOM
HcTouHHKe IRC,.
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Mel He 3HaeM TouHoro sHavedns maccel MOO-I. Ognake
103 Mc Ham kaxercss npuHOJH3HTENbHO NPABHJBHBIM 3HA-
ueHHeM 3TOil BequunHH. CpaBHHBas NPHPOCT MacChl BCJeld-
CTBHE HCTeUYeHHs, Ha6aogaeMoro B OOJaCTH TYyMauHOCTHR
KJI, ¢ arofi BenuuHHOil, MBI BHAHM, 4YTO OTHOCHTEJbHOE
yBeJIHY€HHe MacCH TYM2@HHOCTH CPaBHHTEJbHO Majlo — OKO-
a0 1073 nacrosuteit Mmaccet MOO-1.

OnHaKo, ecaH sABJEHHEe HCTEYeHHS IMOBTOPHMO, TaKOik
IPHPOCT MOXKET HIPaTh BaKHYI0 pPoJib B 06pa30BAHHH MacC-
cbl MOO-1. PaccmoTpum Temnepb CBHIeTe/NbCTBA B NOJb3Y
NOBTODHOCTH HCTEYEHHSI.

7. MoBTopHOCTL BHIOPOCOB

CoraacHo Hoyscy u apyrum (1981) Hekoropeie cBoOii-
cTBa, Habmoaaemple B MOO-1 u W 51-T'naBHoii (wWwHpoKue
MOJIEKYJsipHble JIHHHH, OPHCYTCTBHE Ma3epoB), THIHYHBL
JJIS. MOJIEKYJNSDHBX 06JIaKOB, cOZepKallluX HHGpaKpacHbie
HCTOYHHKH. [lo3TOMY BO3MOXKHO, 4TO Hab/I0AeHHS MOJIEKY-
JISPHBIX JHHHA B Takux o6jakax ¢ GOJbIUHUM YIJIOBBIM pa3-
pellueHHEeM, TaK Ke KaKk H onpeflleieHHst COOCTBEHHBIX ABH-
JKeHHil Haxoasiuxcst tam HyO-Ma3sepoB, oTKpOIOT B HHX.
MOXOXKYI KHHEMAaTHUYeCKY!0 KapTHHY. M, mockosbKy GoJib-
wHHcTBO OB-acconnaunit coaepxkut nuddysHble TyMaHHOC-
TH ¢ HHQpPAKpacHBIM sIIPOM, 3TO O3HAuaer, YTo MoA00HOE
siBJieHHe BbLIOpOCOB B TeyeHHe Goabliedi yactn Xku3un OB-
acCOLHALHI B HHX COXPaHSAETCH.

Tak xak npomonxurtenbHocth Xusun OB-accounanuit
coctaBasier okoao 107 jner, MBI MOXKeM CYHTAThb C HEKOTO-
poil yBepeHHOCTBHIO, 4TO B TevyeHHe 5-108 jer mpomoJkaer-
cst oforaleHne o6J12aKOB, NPHHAAJeXallHX accOLHAaLHI..
KoHeuHo, LIEHTP HCTeUEHHSI MOXET MeHSITb CBOe MEeCTO,.
npouecc BHIOPOCOB MOJKET NPOH30HTH H3 PasjHUHBIX TeJ.
Ho noanmiit npupoct Maccst 06/1akOB B accoulMallHsX — 3a
BpeMsl MX XKH3HH Moxer fofitu a0 10* Mc.

Takum o6pasoM, Mbl MOXeM IPeANOJOXHTb, YTO BbIO-
POCHI H3 HEKOTOPbIX HEH3BECTHBIX HCTOYHHKOB, NOXOXHX Ha
TeX, KakHe Mbl Haljawogaem B MOO-I, Moryt urparh Bax-
HYIO, €CJiH He CKasaTb pelianllylo, poJb B ¢(GOPMHPOBAHUK
paccMaTpHBaeMBIX 00/1aKOB.

KoHeyno, Mbl He 3HaeM, KakHe 3Be3[(bl HJH APYrue mjioT-
Hble Teja SIBJASIOTCA HCTOYHHKAMH BBIOPOCOB TaKHX 60J1b-
wux Macc. Ho mbl 3HaeM, uto 60k 0 6OK C siBJAEHHEM HCTe-
yeHHs B KJI-monoGHBIX 06/1aCTAX NPOHCXOAHT BHIGPOC H3:
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BP- u O-3Be31, xoTopbie nabuloialoTcsas B accouHauMsax.
KoauuecTBo BewlecTBa, Kotopoe BbuiGpacsiBaercsi (-3Be3-
Aofi 3a roja, no KpaiHed Mepe Ha ABa NOPAAKd MeHbUIE,
yeMm B cayuyae KJI-o6snactH, HO 3aT0 60bliie MPOAOJKHTED-
HocTb BbiOpoca. Heo6xoaumo npHHATL BO BHHMaHHe H TO,
gto B O-accouauusax OJHOBPEMEHHO CYUIeCTBYeT HeCKOJb-
kK0 O-3Be3a. O1Hako BmojiHe BO3MOXHO, 4TO TNOJHOE KO.IH-
YecTBO BelllecTBa, npuBHocumoro O- u B-3BesaaMH B Ty-
'MaHHOCTb, MEHbllUe, 4eM MOJEKY/JspDHOe HCTedeHHe THIA
KJI. IIpyruM HCTOYHMKOM Macchi TYMaHHoOCTell ABJAAETCHA
6oJIbIIOe KOJIHYeCTBO mepeMeHHbX 3Be31 Thuna T Teabua.
MoxeT 6bITb, Ja)e uHTerpaibHblfi BHOpoc Macchl, obyc-
JIOBJIEHHBIH HX A€efATeJbHOCTLIO, 60Jbllle, 4eM MOJHash Mac-
ca, poibpacbiBaeMast 3Be3gamu tHna OB.

Haum BbiBOA TaKOB: HCXOAs HCKJIIOYHTENbHO H3 Ha6.0-
daTe bHBIX AAHHBIX, Ml MOXe€M JAONYCTHTb, YTOo O60JbLIHE
TymanHocTH B OB-accounauusx Haxoaatcs B npouecce poc-
1a. OHH cHa6kalTCs MaccaMy, BHIOPOIIEHHBIMH NJOTHBHIMH
TeJaMH, HaXOAALIKMHCS BHYTPH HHX.

CyiecTByer JIH HeO6XOAMMOCTb B APyrux ¢akropax,
obpa3syomux TyMaHHocTH? Ha 3TOT BONpOC MBI He MOXeM
naTb OKoHYyaTesabHoro orBeTa. OxHako o6obuieHHass KapTH-
Ha TIPOHCXOXJAEHHS Bcex TymaHHOcTeil B [anakTHke H3
Macc, BbiOpPOUIEHHBIX NJIOTHLIMH TeJlaMH, B HacTosllee Bpe-
Msa Kaxertcsi 6oJjiee MpHBJeKaTeJbHOM, ueM Koraa-nau6o.

8. O6uee NPOHCXOKAEeHHE 3Be3] M TYMAHHOCTEI

Henblo HacTosimeit cratbi 6610 MOKa3aTh, YTO MBI MO-
7KeM NOMbITaThCst NMPOCJAEAHTb NPOHCXOXKAEeHHe MHOPY3HBIX
TyMaHHOCTeil 6e3 yMO3pHTeJbHbIX IIPeAIloJ0XKEeHHIH H ocTa-
Basich Ha YHCTO HabJsoaatenbHoil nouBe. Bo3moXHOCTL Ta-
KOTO II0JX0[a CBsi3aHa C (paKTOM, YTO KaxJAas TYMaHHOCTh
npo3payHa AJs HEKOTOPBIX YacTOT, KOTOpble Mbl HMeeM BO3-
MOMKHOCTb HCNOJB30BaTh AJs HabmogeHuil. B cayuae Heko-
TOPHIX TYMaHHOCTEIl NPaBHJbHOI (OPMBl OAHH ONTHYECKHE
Habao1edHsl JaloT Heo6xoauMbie AaHHble, Temepp panmo-
Ha0/I01eHIsT B 4acTOTaX MOJIEKYJAPHBIX JHHHI AaloT pe-
wensie Aas AxGy3HBIX TymaHHocTell. MaMepeHus MasepoB
o6ecneyHBaOT HAC YYBCTBHTEJBHBIMH NaHHBIMH O BHYTpeH-
Heil KiHeMaTHKe TyMaHHOCTell B 06JacTsX CPaBHHTENbHO
COBPEMEHHOTO HJIH CPAaBHHTENbHO HelaBHero 3Be3foo6paso-
BaHus. Ho Mbl He MOXeM NOJY4YMTb aHAJOFHYHBIX AaHHBIX
O BHYTpeHHell CTPyKType H AMHAMHYeCKHX npoueccaX B
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3Be3/aX, KOTOphie¢ HAXOARTCS B npoilecce GOPMHPOBAHHA.

OaHako Aare YacTHYHOE pelleHHe 3aJayH NPOHCXONKIe-
HUA TYMaHHOCTell COAePXHT OYeHb BaXKHYIO HHpoOpMaUHIO O
npoucxoxaeHun 3Be3n. [lepsoit n camoii BaxHoll HHbopMa-
LHeill ABJAAETCA 1I0YTH NOJIHOE OTCYTCTBHE CBHAETEJLCTB B.
noJsib3y ABJEHHs KoJ.anca B TyMaHHocTsx. Bmecro storo
TaM BCTPeYaloTCcs siBJE€HHs! BHIOpOCa M CHABHBIX ABHMKEHHH
60./1bIIOr0 KOJHYECTBA BellecTBa, HMEINIHX MecTo B o0.Jac-
TsX ¢opmuposanns 3se3l. [loatomy scHO, uto npoueccs:
obpa3oBaHHs 3Be31 M TymaHHocTell MAYT BMecre. Fnes
06 nx obluem [POHCXOKIEHHH Telmeph KaykeTcsi OueHb Be-
posAITHOII.

Bo Bpems nawnx uccaeaoBanuii OB-accounauHii Hamm
656110 BHICKA32HO MHeEHHe O TOM, 4TO npouecc ob6pa3oBaHusg
3Be31 B acCOlHAUHAX IPOAOJAXNKAeTCA B HeOOJbUIHX TPyl
nax. Tpanenna OpuoHa — oaHa H3 Takux rpyni. [lockosb-
Ky TyMaHHocTh Kaeitimana — Jloy pacnosioxena oyens 6,u3--
KO K 3TOIl KpaTHOIl CHCTeMe, CO3JaeTCsl BHexaTJeHue, 4TO:
31ech MbBl HabJwolaeM OJ1HOBpeMeHHBI1 npouecc ofpasoBa-
HHsl HOBOI 3Be3Anoil rpynnbl H Bei6poca TyMaHHOH Mac-
Cbl H3 HEKOTOPOT0 OYeHL MAaCCHBHOTO Tenaa. BO3MOXHO Tak-
JKe, yTo cHauaja Obl10 BHIGPOLIEHO TyMaHHOE BellecTBO, &
3aTeM 0o6pa30Ba.HCL 3Be31bl.

B o6onx caydasix [L0JKHO OBIIO CYLIECTBOBAaTb HEKO-
TOpPOe Teso, H3 KOTOpOoro BeipabaTbiBaeTcsi BELIECTBO 3Be3A.
11 BolOpouennas augdysnas marepHs. TakuM o6pa3oM, MbE
BO3BpallaeMcs K Haee nporto3se3n (AmGapuymsH, 1948).

B cepeanue atoro crosetHs HRest 0 MacCHBHBIX NMPOTO-
3Be3nax (MOKa ewle He JOCTYNHBIX AJasi HabJawaaTeeil)
B8CTPETHJAa MaJdu CHMuUAaTHH CpPedH TeOPeTHKOB, KOTODbIE
1IPeANOYHTAIOT HNPOAOIKATL CO3AaHHe Mojesell rpaBHTa-
IIHOHHOTO Koagaanca. llenoe nokonerHe 6bIJIO BCKOPMJIEHO-
NOCTPOeHHEeM 3THX Mojeteil. XoTf HAes KoJaJjanca TNpoH3-
BeJia B CBeT 60Jblioe YHCJO AHCCepTallHil 0 MoIeJsiX KOH-
JeHcalHil, ona okasaJach noytH OecnjaolHoill B oOnhsAcHe-
HHH TOro, Kak o6pa3yroTcs 3Be31Hl.



CONEP)KAHHE

KOCMOTrOHHA H cOBpcMeHHAsi acTpodH3uKa 8
3pe€3aHbiEe aCCOUHALHH 19
O6 3BOJIOUHH TaNaKTHK 28
K cTaTHCTHKe BCHHXHBAIOIIHXCSA 06beKTOB gg

0 npOHCXOXKAEHHH TyMaHHOCTeH

Hayuno-nonynspHoe H3aaHHe

AMBAPUYMSH Bukrop Ama3acnosBud
H3BPAHHBIE CTATbHU

Ta. orpacnesoit pegakrop JI. A. Epasikun
Pegaxrop H. I'- Bupko

Ma. pegaxrop C. C. ITarpuxeesa
‘O610xKka xynoxHuka A. A. Acrpeyosa
Xynox. penakrop T. C. Ezoposa

Texnnu. penaktop A. M. Kpacasuna
Koppektop B. B. Kanouxuna

1B Ne 9644

Crano B HaGop 07.07.88. IloxnucaHo x meyaru 17.08.88. dopmar O6yMarH
B4>( 108" .. Bymara Ka.-)KypHaabHag. lapHHTypa JauTepatypHas. [levyaTh BbICOKaH.
Yca. ney. a. 3,36, Yea. kp.-ort. 3,57. Yu.-ms3n. na. 3,56. Tupax 30 561 3k3. 3a-
#a3 1482, Llema 11 kon. Hanartenbctno «3naHue». 101835, I'CIl, Mocksa, LleuTp,
aqpoesn CepoBa, a. 4. Hugekc 3akaza 884209.

Tunorpadus BcecolosHoro ofuiectsa «3HaHue», Mocksa, llertp, HoBan na., 1. 3/4.
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