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18 cenrabps 1988 r. ucnoJsHuaocs 80 Jet co AHS POXKIAEHHSA aka-
Jemuka B. A. AmOapuymsiia — OJHOTO H3 CaMbiX BHJAIOIIHXCS COBpe-
MEeHHBIX acTpPO(H3HKOB, ABa¥ bl ['epos CounajJHCTHYECKOrO TPYyAa, Jay-
peara I'ocynapcrBennnix mpemuit CCCP.

B. A. Am6apuymsan poauaca B 1908 r. B T6mmcn B CeMbe H3-
BecTHOro ¢uJjosora u mejgarora A. A. AmGapuymsHa. [Tocte OKOHYa-
HHUs1 JIeHHHIpaACKOro YHHBepPCHTETa OH IIPOXOAMT acnHpantTypy B Ilya-
KOBCKO# 006cepBaTOpPHH; €ro HayYHbIM DPYKOBOAHTeJeM Oblj KPYNHEHUIHH
coBeTcKHi actpodusuxk A. A. Besonosbckuit. C 1934 r. B. A. Am6apuy-
MAH — npodeccop, 3aBeayrouui kadexpoi acrpodbusnku JII'Y, sarem
aHpekTop AcTpoHOMHYEeCKOH 06cepBaTOPHH YHHBEPCHTETA, NPOPEKTOP MO
HayyHoll yactd. B 1939 r. on usbupaercs ujeHoM-Koppecnouaentom AH
CCCP, a B 1953 r. — akanemuxoM. B 1943 r. B. A. AmGapuymsan ne-
pee3xaer Ha pabory B EpeBaH, rie ero H36UpamT akKaleMHKOM H BH-
ue-npesnnentom AH Apmenun, a B 1947 r. — npesugeHtoM. B 1946 r.
OH OCHOBaJ M BO3ryaBHJ DBropakaHCKYyi 0GCEPBATODHIO, H3BECTHYIO MHO-
THMH BHIIAIOUIUMHCS OTKPBITHSIMH.

B. A, AM6apuyMsiH — NOYETHHA HJIH HHOCTPAHHHA YJieH MHOTHX 3a-
pyOexXHBIX akaaeMHH HAyK W HayyHnlx oOlecTB, B TOM uHcJae Hanwo-
HanbHOH akagemud Hayk CIIIA, JIoHZOHCKOro KOpOJIEBCKOTO OGIIECTBA,
®paHny3cKOA akaleMHH, NMOYETHHHA NOKTOp psAla 3apybexHbX YHHBep-
cutetoB. OH GBI BHUE-NPE3HAEHTOM H MNpPe3HAEHTOM MeXAYHapOAHOIO
4CTPOHOMHUECKOTO CO0l03a, Npe3naeHTOM MexIyHapoaHOro copera Ha-’
YYHBIX CONO30B.

Hayunmie uccoegoBanus B. A. AmGapuyMmsiza OXBaTHIBAlOT  pAl
KPDYNHHX oOJsacTefi acTpOPH3HKH, aCTPOHOMHH, (HU3HKH; B HX YHCJIe —
¢u3uka ra3oBbIX TYMaHHOCTE M 3Be3JHBHIX 060JI0YeK, TeopHs paccesl-
HHSl CBeTa, TAK Ha3biBaeMble o0paTHble 3ajllaud acTpodu3MKH, 3Be3qHAA
H BHeraJakTHUecKas acTPOHOMHS, H3YYeHHe SBOJIIOIHOHHBIX IPOIECCOB
Bo Bcenennoii. Muoro BuuManust yaensier B. A. AM6apuyMmsn ¢dumocodce-
KHM H MeTOMOJIOTHYeCKHM npo6JjieMaM eCcTeCTBO3HAHHS, B YaCTHOCTH ac-
TPOHOMHH. '

Hekoropeie u3 paGor B. A. AmG6apuyMmsna, oTrpaxawll#He OCHOB-
Hble BeXH €ro Hay4YHoro TBOpYeCTBa, co6paHH B MNpejJjiaraeMoil BHHMa-
HHIO 4uTatesst Opouiope (HHOrJa OHH IepenedYaTHBAIOTCA C HE3HAYH-
TeJIbHBIMH COKpalleHHsAMH). "

B 30—40-e ronst B. A. AmG6GapuyMmsii onyGJIHKOBaJ PSR KPYIHBIX
paboT nO TEOPHH IepeHOca HU3JYUeHHs, HM paspaborana TeopHs pac-
CesIHHS H3JYy4YeHHsl B MYTHHIX cpefax, uMewomas 6oJbloioe 3HAYEeHHE HeE
TOJILKC M1 acTpO(MU3HKH, HO H AJSA PelleHHs YHCTO NPAKTHUYECKHX 3a-
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aay. B. A. AMGapuyMsH NpeIJOXHI TaKkKe MCTOH, OCHOBaHHBI#  HA
TaK Ha3blBaeMOM IIPHHLHIE HHBAPHAHTHOCTH, ¢ MOMOIILIO  KOTOPOro
ypaBHeHHs1 NepeHoca H3JY4YeHHS CBOAATCA K HEKOTOPBIM JIerko peluae-
MBIM YpaBHEHHSM.

Ewe B 30-e rognl HM Oblj1a BBIABHHYTa HJAEs, UTO HeECTAuHOHAPHBIE
06beKTH, KOTOPble paHblile CYHTAJHCh YeM-TO CJYYaiHBIM, aHOMAJbHBIM
B [IJJABHOM TEeYEeHHH IPOIeCCOB KOCMHYECKOH 3BOJIIOIIMH, Ha CaMoM JeJe
npeacTaBJasioT co6oil 3aKkoHOMepHble (a3bl 3THX NPOLECCOB H COAEpPKAT
B cebe CBOeoGpasHBIl «KJKY» K pasrajike HX MeXaHH3MOB. JTa Hled,
cHayaJia IOYTH He 3aMeyeHHasi, a 3aTeM Bbi3biBaBllas OoJbLICE HENO-
BepHe, OKasajacb HeoOblYaHHO nJI0AOTBOpHOH. OHa nNpOAOJKAeT CTH-
MYJ/JHPOBaTh MHOTHE H3 OCHOBHBIX HanlpaBJEeHHH HAyYyHoro IMoHcka B ac-
TPOHOMHH. o

PaGorol B. A. AmGapuymsina, BeinosHedHble B 30-x rojaax, 0J10xKH-
JH HayaJo CTAaTHCTHYECKOH AHHAMHKE 3Be3JHbIX CHCTEM -— JBOHHBIX H
KPaTHHIX 3Be3], 3Be3JHBIX ckonJjeHHH. OHH BrHepBbie NO3BOJH/H IOJY-
YHTb MpPaBHJbHbLIE OUEHKH cpefnero Bo3pacta 3Be3n [amaxtuxku. Ha
OCHOBE HCCJIeJOBaHHS HeCTAallHOHAPHBIX IPOLECCOB — TEMIIOB YCTaHOB-
JIEHHs PaBHOBECHOIO pachnpefesieHHsi opOHT ABOHHBIX 3Be3g — B. A.
AmM6GapuyMsiH mOKa3aJ, 4YTO BONPEKH OOIIENPHHATOH B TO BpeMa «AJIHH-
HOH 1lKaJe», COrJacHO KOTOPOM BO3pacT 3Be3J COCTaBJ/seT MOPAAKA
10'3 7ger, oH He Moxer ObiThb GoJjble 100 jer («KOpoTKas wIKaaas):
AToT BaxHeHILWH BHIBOJ colepiaJjcsi B craTbe «KocMoronus u cos-
peMenHas acTpodH3HKa» H B psfe Apyrux pabor. B. A. AmBapuymsinoM
6blJIO TaKXkKe BBLISICHEHO, UTO 3Be3/ibl, BXOJsllHe B ABOHHble i KpPaTHble
TPYNNbI, a TakXe B 3Be3JHble CKOIVIEHHS, HMeIT oOfllee NPOUCXOXK/Ie-
HHe.

JanpHeHIWIHH aHaJH3 MEXaHH3MOB COBMECTHOTO  BO3HHKHOBEHHHA
KOMIIOHEHTOB 3Be3AHbIX TPYNI U CKoiljieHuii npuBesa B. A, Amdapuy-
MsiHa K (YHIaMeHTaJbHOMY BBIBOAY: Ipollecc 3Be3J000pa3osadus He
3aKOHYHWJICH, KaK CKJOHHO OBbIJI0 CYATaTh OOJIBIUHHCTBO  aCTPOHOMOS.
HanportuB, oH nmpoposkaeTcss ¥ B Hallle BpeMsl, «[IOYTH Ha HALHX IJa-
3ax». 3TOT BBHIBOJA cojepxaJjcsi B paboTe «3Be3finbie accoUHaUHH», &
Tak)ke JAPYTHX, BBINOJIHEHHBIX B DropakaHckoit o6cepBatopuy 8 40-—
50-e rogm.

Co6cTBeHHO TOBOPS, CaMH 3TH TPYNIHPOBKH 3Be3] OblJIH H3BECTHH
acrpoHomam. OnpejesieHHOe YHCAO HX OOHAPYXKEHO YyXKe B Iepsbie je-
CATHJETHS Halllero BeKa; HHOrAa Ja)ke YnorpebJsicss TePMHH «acco-
LHALUHH» HAH «3Be3JHble accolHauuH». HekoTopble H3 COOTBETCTBYIOLIHX
¢akToB nmpHBOAUT U B. A. AMb6apuymsH.

[IpUHUHNHAILHO HOBBIHi MOMEHT, BHECEHHBIi HM B H3yuYeHile 3Be3[-
HBIX  accolHauHii,— HHTepOpeTalnuss 3THX OOBEKTOB KaK <«O4aroB
3Be31000pa3oBaHHsd» B Halled H JPYrHX CIHHPAJbHBIX TafakTHKaXx.
B. A. Am6apuyMmsiH npulleJ K BLIBQAY, YTO 3Be3JHble acCOLHAUHH —
JUHAMHYEeCKH HeYCTOHYHBBIE CHCTEMBbl, HaXOjsfllHecs B COCTOAHHH pac-
IIHpEeHHsT W pacnaja; HX BO3pacT He IpeBbillaer B pafe ciaysaes 10—
20 mJH. neT, a uHoraa eille Mesblule. [lo ero MHeHHIO, 3Be3Jbl B acco-
I[HalHsIX BO3HHKAIOT T'PYIINAMH H3 «KAKHX-TO APYTHX, HaM HeU3BEeCTHHIX
06beKTOB». IDTO — IUIOTHBIE WJIM CBEPXIJIOTHBE TeJa, (pparMedTanus
KOTOPBIX NPHUBOAHT K (OPMHPOBAHHIO KOMIIJIEKCOB MOJIOJBIX  3Be3J H
nugdysHoro BelectBa. Pacmaa ocTtaTkoB J03BE3JHOTO BelllecTBA MO-
JKeT BBbI3bIBaTh OYpHble HeCTAUHOHAPHBIE SBJEHHS BO BHEWIHHX CJA0HX
MOJIOABIX 3Be3].

BeiBoapl B. A. AMb6apuymsiia o NpoAo/KAOIIUXCs B Haleit o Apy-
THX raJlakTHKaX npoueccax (pOPMHPOBAHHS 3BE3MA, O 3BE3AHBIX AcCOLHA-
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LHSAX KakK oyarax 3Be31000pa3oBaHHs B CHHpaJbHbBIX BETBAX TFaJaKTHK
OKa3aJH OorpoMHOe BJHSHHE Ha mnporpecc Haykn o Bcesgenno#. Ounu
OblTH TMOJIHOCTBIO TNOATBEPKAEHbl MHOTOYHCJEHHBIMH HCCJAeA0BaHUAMH
aCTPOHOMOB pPa3HbIX CTpPaH.

Cefiyac MHOraa roBopAr, 4to B 40-e rogsl acTpodusnka yxke OyK-
BaJIbHO BILJIOTHYIO MOAOLUIJIa K HAee MOJIOJOCTH, T. €. HeNaBHero BO3-
HHKHOBEIHSA, 3Be3J] HEeKOTOpbIX THNOB. TeM O6oJee npHMedyaTeJbHO, YTO
OOLIENPHHATON 3Ta HAes CTajsa HMEHHO MOJ BJHAHHUEM HCCJAeJ0BaHUH,
BbIIOJIHEHHBIX B Dlopakauckoil o6cepBaTopHi.

Heckoseko nHaue o6GCTOMT Jdeso ¢ NpPeACTaBJeHHEM O JHHAMHYec-
KOH HeyCTOHYHBOCTH 3Be3JHBIX acCOUHAUMH H KoHuenuued AmOapuyMsi-
Ha OTHOCHTEJIbHO (PU3HYECKOH MPHUPOJH NPOTO3BE3NHOr0 BELIECTBA: OHHU
NPOJLOJIKAIOT BLI3bIBATb OypHBIE, GECKOMIPOMHCCHBlE AUCKYCCHH. JBJe-
HHS paclIHpeHUs H pacnaja OHJH AeHCTBHTEJNbHO OOHAPYKEHBl BO MHO-
rux accounauusax. Ho ux uHorga paccMaTpHBAIOT «CKOpee KaK HCKJIIYe~
HHe, YeM Kak npaBujo». Oco6eHHO CH/IbHOE «OTTOPKEHHE» CO CTOPOHBL
MHOIHX acTpoH3UKOB BCTpeyaeT THIOTe3a O CYLIeCTBOBAHHH M pacnajie
CBEPXIJIOTHBIX JIO3BE3JHBIX TeJl.

Murepoperauusi 3Be3qHBIX acCONHAUMH Kak JHHAMHYECKH HEYCTOH-
YHBBLIX CHCTEM, BO3HHMKAKIHX BcJeACTBHE (PparMeHTAUHH CBEPXIJIOTHOIO
fipOTOBelleCTBA, IIOACKAa3blBaJja HIE, UYTO AaHaJIOTHYHBIE MNPOLECCH —
TOJbKO B 3HAYUTeJbHO 060Jee rpaHAHO3HBIX Maclitabax — MOryT npo-
MCXOAUTh W B rajakTHkax. B 1954—55 rr. B. A. AMGapuyM™msn npuiie
K BBIBOAY, YTO B COBpeMeHHOH MertarasakTHke CKOIJIEHHS K TPYINBI Ta-
JakKTHK MOTyT Ju00 coxpaHsaTbcsi, AHO0 pacnajartbcsi. Ho oHH He Mo-
ryT oforallaTbCsi 3a cYeT TaJakKTHK, KOTOpPbie BO3HHKJH HE3aBHCHMO OT
HUX. MHoOrse rpynnbl M CKOIJIEHHSI TaJJAKTHK HECTAllHOHAPHBI H Haxo-
JAATCA B COCTOSIHMHM pacnaja: «JAHCIepCHS CKOPOCTeH B HEKOTOPBIX 00.ib-
IIHX CKOIJIEHHAX CTOJb BeJHKAa, YTO OHU MOrYT NpPEACTaBJATbL CcOGOH
pacnajnawomuecs cucteMbl». Ho ecau Ol Ipynnmel u CKONJEHHS (HOPMH-
poBaJHCh TNyTeM KOHAEHCAUHH AU(PY3HOro BellecTBa, OHH BO BCCX
cayyasix Obijan Gbl CTAHOHAPHBLIMH CHCTEMaMH. CJIeLIOBaTe.IIbHO H 37echb
MOXKHO IPeANOJIOXKHTh JeHCTBHE ajbTepHATHBHOrO MexaHHaMa — dpar-
MEHTalUHH, pacrnaja NJOTHBIX HJH [Jaxe CBEPXIJIOTHBIX TeJ.

Jtor MoMeHT KoHuennud B. A. Am6GapuymsiHa TakyXe BBI3BaJ BO3-
paxenus. [Ipeanonaraercs, 4To B rpynnax H CKOMNJIEHHSIX TaJaKTHK MO-
ryT ObITb «CKPBITblE MacChl» — BeLIECTBO, NMOKa He O0HapyXHBaeMoe
NPAMBIMH HAOMIOAEHHAMH; OHO-TO H «CTAGHJIH3HPYET» CKOIJIEHHS, U TOr-
JAa OTNajalT BO3paXKeHHS NPOTHB HAeH HX (OpPMHpOBAHHA H3 HH-
¢ysnoro BewectBa. Ho nast storo Heo6xoauMo, 4To6Bl Macca CKPBITOrQ
BelllecTBa B JeCATKH, a HHOrAa M B COTHH pa3 (!) nmpeswmmiana maccy
«cBeTsillerocs» BellectBa. B. A. AmGapuymsn cudrTaer noxobGHOe J0-
nylleHHe HCKYCCTBEHHBIM,

HansiedwuM pasBUTHEM KOHIENLHH B A. AmGapuyM™msiHa sBHJCS
BbIBOJ O CYLIeCTBOBAHHH HOBOIO, paHee He H3BECTHOTO acTPOdH3HKe $B-
JeHHs aKTHBHOCTH $ijep rasakTHK. [onaroe Bpemsi okoJsosaepHble 00-
JIaCTH TaJjlakKTHK He TpuBJeKaau ocoGenHoro BHuMaHus. CyuHTagoch,
YTO 3TO — <PAXOBble JAeTaJH» CTPOEHHs, B HHX HAXOZATCH OObLIYHBIE
3Be3Hble cKomJieHusi, [IpaBra, HeKoTOphle, 6YKBAJbHO e€IHHHYHblE HCCJle-
JIOBaHHsI CBHAETeJbCTBOBaJH, UTO sApa TaJakTHK colep:xkar B cele
BecbMa Heo)KHAaHHble «cropnpusbsl». Hanpumep, B 1943 r. amepukauckui
acrpodusuk K. Ceilidepr o6HapyXKHUJI HECKOJbKO TaJaKTHK, $Apa KO-
TOPBIX 06Jsajajd Pe3KO MOBBIHIEHHOH SPKOCTbIO H BbIGPACHIBAJH MNOTOKU
raza co ckopoctamu mnopsaka 1000 km/c. Kasasoch Obl, 3TH aHOMAaJb-
Hble (akThl COJEepKaT ABHBIH HAMEK Ha KaKHe-TO HeoOblYHble SBJICHHS
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B LEHTPAJbHLIX YAETSAX HEKOTOPHIX ranakTuk., Ho noHAT 3T0T HaMmek
6u11 Toisko. B. A, AmOapuymsinoM 0OoJsiee ueM JeCSTb JieT CHYCTS.

Hernocpea¢TBeHHBIM COOBLITHEM, KOTOPOEe TNpPHBEJIO K OOHAPYXKEHHIG
AKTHBHOCTH sjep TaJlaKTHK, cTaJjJo OTKpbiTHe B 1952 r. amepHKaHCKHMH
actponomamu B. Baane u P. MHHKOBCKHUM paluoranakTHK. Camu aBroO-
PHl OTKPBITHS NPEAJONKUIH MOJENb, COINIACHO KOTOPOH PaAHOTaJaKTHKH
BO3HHKAIOT B pe3yJbTaTe CTOJKHOBEHHS JBYX paHee He3aBHCHMBIX
3Be3finbix cucreM. B. A. AM6apuymsiH. onHako, B 1953—54 rr. codop-
MYJHPOBAJ aJibTepHATHBHOe OObsICHEHHe, BHIABUHYB CHauyaja THIIOTe3Y
O pa3leseHHH TaJakTHK, 3aTeM — JeJIeHHs siApa TraJlJakTHKH Ha JBe
YacTH, W HaKOHEll, THMOTe3y O TOM, 4YTO B SApe KaXAOH paJHoraniak-
THKH IIPOH30LIEJ CBEPXMOIIHBIH B3DbIB, CONMPOBOXKAAIILIHACH BHOPOCOM
06/1aKOB YacTHI[ BbICOKO#H 3Heprun. B. A. Am6apuymsiHom Obl1o OO6Ha-
PYXKEHO cYylllecTBOBaHHE H JPYTrHX (OPM AKTHBHOCTH siaep (BHOpoCH
IJIOTHBIX CrYIleHHH MacuiTaba HeGOMbUIMX TraJlaKTHK; BHIOPOCH I'a30BHX
CTPYH H peJSATHBHCTCKCOH TNJa3MBbl; Hajaudue YJAbTpadHOJETOBOTO  KOH-
THHYVMa B CIeKTPaX TaK Has3biBaeMbiX TraJlakTHK Mapkapsina H J1p.).

B 0606uenHoi ¢opme coBokynsocTs uae#t B. A. AwmbapuymsHa
6bi1a chopmyanpoBaHa B ero Jokjage «O6 35BOJMIOLUHH rallakTHK» Ha
X1 Coabsefickom xourpecce (bBpioccens, 1958 r.). OcHOBHble BHIBOAW
IIOKJalla, Pe3KO MNpOTHBOpeyalllle OOLIENPHHATHIM  B3rasigaMm, OBbUJIH
BCTpeYeHBl AOBOJBbHO caep:xaHHo. HMHurtepnperanus sABneHHA HeCTaUHO-
HAapHOCTH B siApax raJjlakTHK, npeajoxenHas B. A. Am6apuyMsHoM, GHI-
Jla HaCTOJIbKO HOBOH, YTO NOAOOHBIE COMHEHHS HEOJHOKPATHO BLICKa3bl-
‘Bajlchb M B JanbHefimieM. Ho B Xojae OCTpHIX MHCKYCCHH MOHfITHE aK-
THBHOCTH s1ep TaNaKTHK MOJIYYHJO MHOrOYHC/IeHHble HOBBIE o6ocHOBa-
uusi. B cpoeit Jlomonocosckoit Jexkuuu (1972 r) B. A. AmGapuymsn
BbICKa3aJjicsd 00 3TOM TakK: «..CaMBIM Cepbe3HHIM MOHM JOCTHXEHHeM H
OJHHM H3 JIYULIHX AOCTHXEHHH KoJlleKTHBa blopakaHcko#i o6cepBaTto-
pHH 9 cuHTal0 OOHapyXKeHHe AaKTHBHOCTH filep ralakTHK.. B oraugue
OT CHTYAalHWH, HMeBlIeH MecTo 15 jer nHasajd, xoria BHe DbiopakaHa HHK-
TO ‘HE BEePHJ B CYLIECTBOBaHHE TaKOH AKTHBHOCTH, CEroJHs O- Hefi roBo-
PAT NMOYTH Ha KaxKAOM YIJay».

Ho ecau 6B siapa rajakTHK COCTOSIIH TOJIbKO H3 3Be3l H JHD-
(y3Horo BelllecTBa, OOHapyXKeHHble B HHX SABJEHHS AKTHBHOCTH THIA
B3PHIBOR H BBIOPOCOB, KOTOPbie CONPOBOXKAAIOTCS OrpOMHBIM 3HEpro-
BblJeJIeHHEM 33 CPaBHHTEJbHO KOPOTKHe NPOMEXYTKH BpeMeHH, ObljH
6, mo muenuo B. A. Am6apuymMsna, HeBo3MOXHB. On BBIABHHYJ TH-
NOTe3y O TOM, 4YTO sifpa TaJJaKTHK COCTOST H3 TpPeX KOMIIOHEHTOB: 3Be3l,

~fa3a H HeOOJBIIMX IO pa3MepaM CBepXMAacCHBHBIX TeJ, COCTaBJf-
IOIEX KaK 6bi-#X_cepAueBHHy. Macca Takux Tenm MoxeT OblThb paBHA
COTHAM MHJ/JIHOHOB H JaXK€ MHANIHADAAM COJNHEUHHX MacC. 3TH J0BOJb-
HO NUIOTHbIE HJIH Aa)ke CBEPXIJIOTHBIE Tesid MPeACTaBJAIOT cOGOA HOBYIO
(OpMY CYILLeCTBOBAHHS MaTepPHH, BO3MOXKHO BOBCe HEU3BECTHYIO COBpe-
MeHHOH (H3UKe. AKTHBHOCTb sfiep -— pPe3yJbTaT AeATeJbHOCTH 3THX
Tes. OHH cmocOOHBl pasiesiThCHd Ha YacCTH, yaaJasioliHecs APYr OT IpY-
ra ¢ OOJbLIUMH CKOPOCTSIMH, a Tak»Xe BHIOpachlBaTh MacCCHBHBIE CrycCT-
KH BelllecTBa. [ns1 3TOro B HHX MOJIKHBE OBITh 3aKJIOUEHH! B IOTEHIH-
aJbHOM COCTOSIHHH TpOMajHble KOJHYecTBa 3Heprud. BapwiB siapa npa-
BOIHT K O6pa30BaHHI0 HOBBIX TaJIaKTHK HJH, B APYTHX cJaydasfX, — pas-
JIMUHBIX 3Be3JHBIX MNOJACHCTEM B rajakTukax. HacTb 3Hepr{d, ocBobo-
JuBIIeACs NMPH B3pHIBe $/pa, NMEePEXONHT B KHHETHUECKYIO 3HEpPruio ob-
pasoBaBIIHXCA 00beKTOB. B pesyJsbrare Takoro poia B3pHIBOB MOT'YT BO3-
HHKHYTb H€ TOJIbKO Naphl rajJakTHK, HO H LieJible PYIMNbl, a TaKXe CKO=
TJIeHHS TraJlakTHK.
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Miuorse acTpodH3HKH, TPHHSAB HIEI0 AaKTHBHOCTH fAlep TraJakTHK,
He corjaimalTcsd ¢ BHABHHYTHIM B. A. Am6apuymsisoM OOBSACHEHHEM
¢H3nyeckoil npupoAnl 3THX nporeccoB. OHH CUHTAIOT 6oJiee BEPOATHHIM
MeXaHH3M KoJulanca, B YaCTHOCTH, aKKpelHH, T. €. NajleHHs BellleCTBa
Ha CBEPXMACCHBHYIO YEpPHYIO ABIPY, HAXOASMYIOCS B siipe TaJakTHKH.
Co cBoeit croponnl B. A. AmGapuyMmsH orTMeuaer, 4TO BCce mnojaolmubie
TONBITKH MOKAa He MpPHBEJNH K ycrnexy. XoTs CyLlecTBOBAaHHE YEDPHBIX IbIP
B0 BcesieHHOM BHOJIHE BO3MOXKHO, SIBJIEHHSI aKTHBHOCTH filep TaJlaKTHK
B CHJIY MHOTHX NPHYHH eABa JIH MOTYT OBITb OOBSCHEHbBI HX HAJHYHEM.
* B 60—70-e ronst B. A. AMGapuyMmsaH (u BO3TJIaBJISieMbIi HM KOJI-
JIeKTHB DlopakaHcKol o06cepBaTOPHH) BePHYJCS K H3YUYEHHIO SIBJICHHH
HECTAllHOHaPHOCTH, Ha6JII0JaeMbIX BO BHEWIHHX CJIOAX TaK Ha3blBaeMbIX
BcenbixuBawiiux  3se3n. CuHTajoch, 4YTO BCNBIXUBaWllHue 3Be3Abl —
OTHOCHTeNbHO peaknHe o0O0beKTH. Ho B. A. AwmG6apuyMmsHoM Omnljo
NIOKa3aHo, "4TO. Ha CaMOM feJie BCe 3Be3Abl-KapJHKH, BXOASLIHE B
CKOIJIEHHS, IPOXOAAT NJIHTENbHYIO a3y BHICOKOH BCHBIIIEYHOH aKTHBHOC-
TH, IPH KOTOPOH B 3Be3/le MPOHCXOANAT MOLUHble, HO JHCKPeTHHle H CpaB-
HHTEJbHO KPAaTKOBPEMEHHble Ipolecchl. Teopus 3Be3JHOH 3BOJIOLMH,
cuvtaer B. A. AM6apuyMsH, noka He B COCTOSIHHH JaTh CKOJBKO-HHOYIb
060CHOBaHHOe OOBSACHEHHE aHOMAaJIbHOTO 3HEepProBbIAeJeHHS  MOJOMALIX
3Be31: Bce pa3pabBoTaHHBIE A0 CHX NMOP MOJeaH SBJAAIOTCA AOBOJILHO HC-
KYCCTBEHHBIMH, HH OJHa M3 HHX He JaeT OTBeTa Ha BONPOC, oTkynaa Oe-
percs sHeprus BemblKH. ITo Mmuennio B. A. AMGapuymsina, KayecTBeH-
HO HaunboJee HpaBAONMOAOOHON ocTaeTcsi BbIABHHYTAas UM paHee THIOTe-
3a: B HeIpax MOJIOABIX 3Be3J MOTYT OCTaBaThCsi OTHeJIbHHE, ellle He
pdcnaBllnecss CTYCTKH CBepXILIOTHOrO JN03Be3fHOro BemiectBa. Mx pac-
nan B atmocepe 3Be3Abl WJH Ha)ke BHE e€e BHI3BIBAET SIBJIeHHE BCBIUI-
ku. Hekotoprie npo6ieMbl H3ydyeHHs 3Be3JHBIX BCHBILIEK paccMaTpPHBA-
ores B, A AMéapuyMﬂHOM B pabore «K craTHcTHKe BCHBIXHBAIOIIHX
O06BEKTOB». -

Hrak, HCXOonsl M3 aHaJH3a SIBJEHHI HecTallHOHAPHOCTH BO BceseH-
Hofi, B. A. AMGapuyMsiH cuuTaer, YTO MpPOIIECCH KOCMHYECKOH 3BOJIO-
IHH HAYT He B HAaNpaBJeHHH OT MeHee MJIOTHBIX COCTOSIHHA BellecTBa K
6oJsiee NMAOTHBIM, KaK CYHTaeT GOJBIIMHCTBO acTPOMU3IHKOB, a 8 NPAMO
NPOTUBONONOHHOM HANPABACHUL — OT NAOTHBIX UAU Oaxce C8epXnioT-
HbIX COCTOAHULL — K Mmenee naoTHuim. Barasasl B. A. Am6GapuyMmsna
Ha 3BOJIIOLHOHHYIO poJib AHG(PY3HOTO paccesiHHOro BelllecTBa H3J0¥Ke-
HBl UM B HokJaafe «O NMpoHCXOXAEHHH TYMaHHOCTEH».

CrpeMHuTeNbHBIH mporpecc Hayku o BceseHHOR 3a mocselHue necs-
THJIETHS] TIPHHOCHT BCe HOBBIE TNMOJTBEPXKIEHUS HAEH O BaKHeHlled 3BO-
JIIOIIHOHHOM pOJIM SIBJIE€HHH HecTaUHMOHapHOCTH BO Bcejenno#, Bmepsuie
BuaBuHyTO B. A. AmGapuymsinomM GoJsiee mosnyBeka HasaXA. Bcenennas
OKa3anach He TOJIBKO pacUIHpsiouieiicss, HoO W GYKBaJbHO B3phIBalOUIeHCs.
Sta ujed -craja ceHfgac oMM AOCTOSIHHEM, OHa [0 TNpaBy Bollja B
Hay4YHYI0O KapTHHY MHpa H ONpeJessieT MHOTHe BaXKHellllMe HampasJe-
HHA acTtpodusmdeckux uccaepoauuii. Ho mnpobsema TeopeTHYeCKoro
OOBSICHEHHSI 3THX SBJEHHH — HECMOTPSl Ha MHOTHe MAECATHJETHS  HH-
TEHCHBHBIX YCHJHH HccaeqOBaTeNell — oOcCTaeTrcss B psje caydyaeB OT-
xpuiTofi. [IpHYHHA COCTOHT, BEpOSATHO, B TOM, UTO BcesjleHHas HeH3MepH-
MO CJIOXHee, YeM CYHTAJIOCh ellle HeJNaBHO.

B. B. KABIOTUHCKHWMN, kaunaugar ¢uaocoPckux HayK



KOCMOTOHHMSA U COBPEMEHHAS ACTPO®H3HKA
(1937 r.)

HeBaTHaauaToe CToNIeTHE U lepBOe AeCATHRETHE ABaJ-
LaTOTO 03HAMEHOBAJIUCh NMOSABJIEHHEM 1E€JOro psja «KOCMO-
FOHHYEeCKHX THOOTe3» H BooOUle YCHJEHHBIM BHHMAaHHEM K
BonpocaM kKocMoroHuu. Becbma xapakrepHo, wTo paccMmar-
pHUBaeMBbIil IPH 3TOM KpPYr BONPOCOB KacaJjcs TJaBHbIM 00-
Pa3oM NPOHCXOKAEHHst H pa3BHTHA rameill CoJiHewHOH CHC-
TeMBl, He 3aTParHBas CKOJbKO- HHOYAb CEpbe3HO Pa3BHTHS
3Be3] BooOuUle H TO{l 3BE3AHOIl CHCTEeMBbl, B KOTOPYIO BXOIHT
Hawe Coadire. Mul HMeNH HeKOTOpOe NpeiacTaBJjeHue O CocC-
TosAHHH CoJiHILa B JaHHBIL MOMEHT, HO He OBlIO HHKAKHX
SMIHPHYECKHX AaHHBIX 0 cocToeHHH CoaHua B npeablayuue
s3noxH. Mexnay Tem HMeHHO CoJHlle fBJSETCH IJAdaBHBIM Te-
jgoM CoJsnedqHoIl cHCcTeMbl. TakuM ob6pa3oM, Bce NpeAcTaBJie-
HHA O coctosiHud CoJiHeyHOil cHCTeMbl B IPeIbLAYyHIHE 310-
XH OCHOBBIBAJHCbH TOJIbKO HAa 3HAHUH COBPEMEHHOTO ee COoC-
TosiHUsA. [103TOMYy KOCMOTOHHYECKHe THIOTEe3bl CBOJAHJHCD
NMOYTH HCKJAIYHTEJNbHO K YMO3DHTEJbHBIM DPacCYXACHHAM
Ha OCHOBe H3BECTHbIX 3aKOHOB MEXaHHKH.

IlpumMenenHe CNeKTPOCKONMHYECKHX H APYTHX acTpodu3H-
YEeCKHX MEeTO[ACB HCCJAEeAOBAHHS NPHBEJO B ABAAULATOM CTO-
JIETHH K HeoObluailHO ObICTPOMY paclUHPEHHIO HaluX cBeje-
Huil o 3Be3aax. [loatomy ectecTBeHHO, UTO OblJIU cleaHsl
NepBble NONBITKH MOCTPOHTL TEOPHIO 3IBOJIOIHH 3Be3]1 BO-
obwe, a He TosbKO CoOJIHLA.

3aech €0 yXe NPeACTaBAAJOCh 3HAUHTEJNbHO MeHee
G6esnanexuniM. Habuloaenust ykasplBaad Ha TO, YTO PasJny-
Hble 3Be3/lbl HaXOASITCH B Pa3JHUYHBIX COCTOSAHHAX, obnanas
CaMbIMH Pa3JIMYHBIMH AHaMeTPaMH, MacCaMH U SAPKOCTAMH.
EcrectBedHHo aymarb, 4TO CpeaH MHOTOYHCJEHHBIX HabJI0-
JaeMblX HaMH COCTOSIHHI1 3Be3J eCTb TakKHe, KoTopuie nepe-
XOASIT C TeyeHHeM BpPeMeHH OJHO B APYyroe, T. €. YTO OJHH
H3 HabJsoJaeMbiX 3Be3] C TeueHHeM BpeMeHH npuobpera-
0T (PU3HYECKHe XapaKTEPUCTHKH, HabJjalonaeMbie y APYrux
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3ge3f. TlosToMy 3amauéil TeOpHH 3BE3AHONH 3BOJIOUHH ABJS-
eTCs BBbIfiCHEHWEe TOro, Kakue e H3 HaOJIOJaeMbiX COCTOf-
HUIl 3Be3/’ 3BOJIOLHOHHO CcBsI3anbl MexAay coboil. Taxoe
CBSI3bIBAHHE OTJEJNbHBIX 3BEHbEB B  3BOJIOUHOHRYIO 1leNb
AOJKHO, KOHEYHO, MPOHM3BOAUTLCA HA OCHOBAHWHU TOH HJH
HHOH (DH3HYECKOI THIOTE3H.

OrpenabHbie 3Be3bl

BHemWHHMH XapaKTepHUCTHKAMH OTJe/bHbIX 3Be3d sABJIs-
JOTCS TPH BeJW4HHBI: Macca M, cBetumocts L u pammyc R.
Kpome Toro, 3Be3fibl MOTYT OTJHYaTbCA APYyr OT Apyra no
XHMHYECKOMY cocTaBy. JTO, OAHAKO, He 3HAYHT, YTO COBO-
KYIIHOCTh 3Be3Jl €CTb COBOKYIIHOCTb, 3dBHCsLlast OT Tpex
HAu GoJiee NMPOH3BOJMBHBLIX napaMmerpoB. Ha camom aede
ONBIT NIOKA3bIBAET, UTO MeXKAYy STHMH llapaMeTpaMH CyluecT-
BYIOT 3aBHCHMOCTH.

Jnsi Bcex 3Be3ll, 3a HCKJIOYeHHeM OelJlbiXx KapJHKOB,
HMeeT MeCTO 3AJAHHITOHOBCKOE COOTHOLICHHE MEIYy MAaccoil
W cBeTHMOCThIO. I/ 3Be3n AaHHON Macchl AHCHIEpPCHsi CBE-
THMOCTEeli HACTOJBbKO Maja, 4TO 3TO COOTHOLIEHHe TPYIHO
Ha3BaTh Koppeasinueli. Peub uiger o no4TH cTporoi QyHKIH-
OHAJBHOH 33aBHCHMOCTH. Bce 3Be3jbl. I'JIaBHO{l 10C/Ie0Ba-
TeJbHOCTH H 3Be3Jbl-THraHTHl efi nmoxuHHsilorcA. Takum 00-
pasoM, OCTAKTCH TOJBKO JBa CBOOGOJAHBIX napamerpa AJsd
uux: L u R. Ha camoM nene Mexxay L u R Takxe cyluecr-
ByeT KOppeJslHus, H3o6paxkaemas avarpammoii Peccena.
CorJiacHO 3TOH AHarpaMme 3Be3/lbl MaJoil CBeTHMOCTH (cJaa-
6ee aGCOMIOTHOH BEJHYHHBL +2™) HMEIOT CpPaBHHUTEJILHO
MaJIylo AHCHEpPCHI PajHyCcoOB, B TO BpeMs Kak AHCIepCHsd
pannycos Anis Gojiee APKUX 3Be3[ OIpoMHa.

Cpenau 3Be3Jl OueHb HHM3KOH CBeTHMOCTH (abcoJjoTHas
BeJHYHHA cJsaabee +10™) TakKe HMeeTCs OrpoMHas IHC-
nepcus (6eable KapJUKH H KpacHbie KapJHKH).

Ho ecsnt B3ATb TOJbKO 3Be3[bl I'1aBHOH NOCJA€XOBATEJb-
HOCTH ¢ aBCOJMIOTHBIMH APKOCTAMH Mexay +27 u 10™, 1o
MOXKHO CKa3aTh, YTO OHH OBPAa3yIOT COBOKYIIHOCTb, 3aBHCSi-
(YI0 TOJILKO OT OJHOrO nmapamerpa — Maccel. Jdas HHX npu
J@HHOH Macce AHCMePCHH paguyCcOB U CBETHMOCTeH MaJbi.

ITocKOMIbKY BCce COCTOSIHHST 9THX 3Be3J ONpelensiorcs ox-
HHM I1apaMeTpoM — Maccoii, TO nocjeJoBaTeNbHOe H Helpe-
PHIBHOE TPOXOXKJEHHe 3Be3/bl 4Yepe3 3TH COCTOSHHSA AOJIK-
HO OBITb CBSI3aHO C M3MEHEHHEeM Macchl.



3Be3nb ke OoJjee sipkHe, ueM +2™, u Gonee caabole,
yeM + 10™, MOIJIH Obl HCMBITHIBATD HENpephiBHbIE 3BOJIONH-
OHHble HW3MeHeHHdA 0e3 3aMeTHOrO H3MEHEHHS Macchl, nepe-

XOAs U3 OJIHOrO KJjacca B ApPYrofl.

| OAHAKO HYXKHO OTMETHTb, YTO MBICJHMBl H cxaqxooﬁpas-
Hble H3MeHeHHsl. Hamnpumep, MBICJUMBI TepeXOAbLl 3Be€3/bl
tuna F raaBHoll mocsiefoBaTeNbLHOCTH B COCTORHHE Gesioro
KapJuka 6e3 H3MeHenusi Mmaccol. Ho 3TOT nepexox pogxen
HeH30eKHO CONPOBOXKAATLCA H3MCHEHHEM SPKOCTH Ha KO-
HEYHYIO BeJIMUMHY, B KOPOTKHIl NpoMeXKyTOK BpeMmeHH. MHa-
ye Mpl HabJuaoAanan Obl cpeau 3Be3/, TaKoH Macchl OOBEKTH
MPOMEeXKYTOYHOH CBETHMOCTH.

Jlo cux nop nmpHHUMAJAOCh, UTO M3MEeHeHHe Macchl 3Bes-
bl MOXKeT NMPOHCXOAHTh TOJBKO B Pe3yJbTaTe NOTEPH Mac-
Cbl, MPOHCXOAsAINeH, B CBOIO Ouepeilb, BCJAEACTBHE H3Jyue-
Hus 3Be3Abl. OfHAKO 3Ta TOTeps Macchl NMPOHCXOAMT Hac-
TOJBKO MEJIEHHO, YTO JAJsi 3aMeTHOrO H3MeHeHHsI MacChi
3Be3lbl Tpebyercsi, YTOObI M3Jy4YeHHE NPOJOJIKANOCH B Te-
yeHHe BpemeHH nopsaka 10'° ger. Tem cambiM runoresa o
3HAYHTEJLHOM HM3MEHCHHH MAacchl TNMPH 3BOJIOIHH  3Be3[b
NpHBOAUT K onpeneneHHoi’i BeJHYHHe HpOJlOJI)KHT‘e.HbHOCTPI
npouecca 3Tofl 3BOJIOLHH.

C apyroii CTOpOHBI, HMeEeTCsl psil BeCbMa BeCKHX apry-
MEHTOB B II0JIb3Y TOTO, UTO BO3pacT Bcell Halllefi 3Be3IHOI
cucTeMbl He npeBocxoput 10 jer. DT aprymedTs Oyayr
NpUBeAeHbl JaJjee. YKaxkeM 3Jech TOJbKO Ha OAUH (aKT.
HssecTHO, uTO B pacnpenesieHHH 3Be3l MO TraJaKTHUYeCKO#H
JOJroTe BCTPEYAIOTCA HEPEeryJisspHOCTH W HeOAHOPOAHOCTH.
OTH HEOLHOPOAHOCTH BbI3BIBAIOTCH, BEPOSITHO, KaK HEpPaBHO-
MEPHOCTSIMH B paclpesieJIeHHH 3Be3], TaK W HepaBHOMepHOC-
TAMH B pacnpeneseHUM TeMHOH marepuu. Mexay TeM ra-
JIaKTHYeCKasl CHCTeMa HaXOAUTCS B COCTOSIHHH BpaLUEHHHA
BOKpVr ofulero ueHrpa TsaAxXKecTH. IloaToMy B peayabraTe
HECKOJBKHX AEeCATKOB O0OPOTOB NOJXKHO OBIJIO 6Bl IPOH3OH-
TH TIOJIHOE CMellieHHe 3Be3]] (M KOCMHYecKofl nuijau) w pac-
fipefeseHne AOJKHO OblJIO OBl CTaTb PaBHOMEPHBIM TO A0J-
roTe, 3a HCKJIOYEHHEM cJaydaliHeiXx (paykTyanuii Kaxk A%
3Be3], TaK H AJig TeMHOI mMarepuu. Ddtoro Her. CuenoBa-
TeJbHO, YHCJ0 OO0POTOB, KOTOpOe ychmeJja npeteprerb [ a-
JIAKTHKAa CO BPEMEHH CBOETr0 BO3HHUKHOBEHHSI KaK 3Be3IHOIl
CHCTeMbl, He MOXxeT ObIThb nopsaka O6oabine gecstu. [lo
BCeM JaHHbBIM Nepuoj oOpallleHHs B rajJakTHUeCKO#l cHcTe-
Me saxJiiioyer Mexay 2-108 u 3-10% ner. Ilotemy u Bo3zpacTt
Il'anakTHKH 110 NOPAAKY He JOJXKeH NpeBOCXOAHuTh 3-10° jer
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¥ Bo BcakKoM cayyae 10'° jmer. Kax BepoATHYI0O BepXHIOI
rpaHHLy MOXHO yKasatb 2-10°% Jjert.

C npyrofi CTOPOHBI, JaHHBIE T'€OJIOTHH H MHHEPaJOTHH
NpHBOAAT AJs BOo3pacra 3eMJH TOXe K UHPpe nopsaAKa
2-10° ger. CyHras, yro BO3pacT 3eMJH SBJACTCH HHXKHEN
rpaHulefl Agad Bo3pacTta ['alakTHKH, MBI NPHXOAHM K 32K-
JIIDYEHHIO, 4TO BOOOIIEe BO3pacCT rajJaKTH4YeCKOH CHCTEMbBbl H3-
Mepsietcst cpokoM 2-10° Jert.

Taxknm 06pa3oM, BO3HHKAIT ABe MPOTHBONOJJOKHBIE KOH-
LeNIHH: OZHA — O <«JOJTOil 1iKaJe BPeMeHH» 3BOJIOUHH
nopsaka 101% jer, Apyras — o «KOpPOTKOH HIKaJae» nopsiaka
2-10°% ner. |

Ecnu cnpaBeasuBa poJaras 1iKajga 3BOJIIOLHH, TO 3Be3-
Ebl B TeueHHe CBOEro pa3BHTHA YCIeBAIOT CHJIbHO H3MEHHTb
CBOI0 Maccy M MepeMellarTcs BAOJb IJIaBHOH nocjeloBa-
TeJbHOCTH aHarpamMmbl Peccena or B k M.

Ecnu cnpaBennnBa KOpOTKas IUKajga, TO H3MEHEHHE
Macchl BCJIEACTBHE JYYEHCNYCKAHHS HE3HAUYHUTeJbHO. IBO-
JIOIHA TOTAAa OyAeT CBOAHTHCA JHOO K NepeMellleHHI0 Ha
aHarpaMmMe Peccesa no npsiMbiM TOCTOAHHOH CBETHMOCTH
(mockosbKY cobJaiofaeTcsli COOTHOLUCHHE Macca -— CBETH-
MOCTb), Ju60 K CKaukaMm H3 00/acTH «OOBIYHBIX» 3Be3[ B
obaactb GesablX KapJaukoB (rie HapyllaeTcsd COOTHOLUEHHE
Macca — CBETHMOCTb) HJH 06paTHO.

Takum ob6pasoM, AJs TEOPHH 3Be3JAHOH 3BOJIIOUHH (YH-
JaMEeHTaJbHbIM BOIPOCOM fABJAAETCH BHOOD MeXIy MOJrOH
H KOPOTKOH HIKaJOH BpeMeHH 3BoJIOUHH. das Toro uro-
6Ll OCBETHTb BOIPOC O MPABHJBLHOCTH TOH HJH HHOH ILKaJbl
BpeMeHH, Mbl o0paruMCsi K pPacCMOTPEHHIO 3Be3JHbIX CHC-
TeM, BXOASIKX B cocTaB Hawel ['ajakKTHKH, H Npexje Bce-
TO K XBOHHHIM 3Be3JaM.

JABO#iHbIE 3Be3/ bl

JlBoiiHbie 3Be3Abl MpeACTaBAAT cO60H 3HAYHTENbHO 6O-
Jee LIHPOKOe NoJie IJs NOHCKOB 3BOJIIOLHOHHBIX CBs3ell,
4eM OJHHOYHBIY 3Be3Abl. ITO CJAELYeT yiKe H3 TOro, UYTO BMe-
cto tpex napamerpoB L, M u R, AOCTYNHBIX HAGJIOAEHHIO
H NPHTOM ellie CBA3AHHBIX MeXAy CcOoO6OH, HMeeTCs 3HaAUH-
TeJbHO 0OJblliee YHCJIO HX. DTHMH TJaBHeHIIHMH mapamer-
paMu sBasitorcs L, M, R nns rnaBHOH 3Be3bl U AJS CNYT-
HHKa, 6oJbwasd NnoJiyocb OpPOHTBHI @ M MNOMHBIHA Bpallartesib-
HBIIT MOMeHT 1 cHcTeMul. JIpyrue nmapaMeTphl, XapaKTepH3y-
IOIIHE OPHEHTALHI0 OpPOHTHL B NPOCTPAHCTBE, AJS KOCMOro-
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HUH, BepPOATHO, MeéHee cyluecTBeHHbl. OaHako yaobice BMme-
CTO MOJIHOTO BpauiateabHOro MoMmeHta H  paccmartpHBaTh
3KCHEHTPHCHTET, BMeCTe ¢ MaccaMu H 00JblLIOH NOJYOCHIO
onpeaensOWMUi BeJUYHHY TOI 4YacTH MOJHOrO Bpaulartelb-
HOIO MOMeHTd, KOTOpas cBsA3aHa ¢ OpOHTANbHBIM JABHXKEHH-
€M H Kotopasi oObl4HO GAH3Ka K NMOJHOMY MOMEHTY.

JKHHC yKa3aa Ha TO, 4TO CPedH 3BEe3J C ONpPeAeJeHHbI-
MH OPOHTaMU YHCJO Map C IKCIEHTPHCHTETAMH MEXIY £ M
€+de nponopuHoHadbHo ede. C APYroii CTOPOHBI, MOXHO
JIETKO BBLIYHCJHTb, YTO H IIPH CTATHCTHYECKOM pAaBHOBECHH,
T. €. NpH HaubGoJee BeposITHOM pacnpeaeseHHH, YHCJO Map
C 3KCUEHTPHCHTETAMH MEKAY € H e-+de A0NKHO ObiTh TOXKE
NPOTIOPLUHOHANBHO ede.

ITosromy xuHc 3akjaouui, uto 310 HanboJjiee BEpOST-
HOe pacnpejelieHHe 3JeMeHTOB OpOWT HUMeeT MecTO B Ha-
el 3Be3gHON cucrteme. Mexay TeM ycTaHoOBJieHHe Haun6Go-
Jiee BepPOSITHOI'O pachpefesieHUs 3JeMeHTOB opbut tpebyer
HEKOTOPOro BpeMeHH. DTO BpeMsi — Ha3biBaeMOe€ BpeMeHeM
penakcaumu — MOXKeT ObITbh BbIUHCJAEHO HAa OCHOBAHHHU TOrO,
4YTO TNMPHYHHOH HU3MEHEHHH 3JIeMEeHTOB OPOHTHI Mapnl SIBJA-
€TCS NPOXOKAeHHe NMOOJAHIOCTH OT 11apbl NOCTOPOHHEH 3Be3-
Abl. ITH UZMEHeHHS W NPHUBOJST K YCTAHOBJEHHIO HauboJee
BePOSAITHOTO pacnperelieHus.

OueBHHO, UTO BpeMs peJdKCallHH 3aBHCHT OT B3SATOIl
COBOKVITHOCTH Nap B TOM CMbICJE, YTO OHO PasAnYHO AJs
COBOKYMHOCTH TECHBIX NMap W AJf COBOKYIHOCTH JaJIeKHX
nap. Jas TecHbIX map ¢ GOJILILHMH TOJYOCSIMH OPOHT —
NOpANKA HECKOJbKHX AaCTPOHOMHYECKHUX edMHHL (HJIH Hec-
KOJIbKHX [eCATKOB) — BpeMs penakcauuu Oyaer rnopsiaka
1013 ner. Ilosromy, npHHAMasi BO BHHUMAaHHE, 4TO mapol C
H3BeCTHBIMH OpOMTAMH SIBJAAIOTCH TAKHMH TeCcHBIMH, [IKHHC
VTBEpPIKAaJ, 4TO paclpefeieHde 3KCIEHTPUCHTETOB OpOHUT
JIBOHHBIX 3Be3J SIBJAAETCHA [A0Ka3aTeJbCTBOM TPaBUJLHOCTH
ZLONTON LIKaJibl BPEMeHH 3BOJIIOLHH. |

Ha camowm ke nene, kak nokasana aBTOp, 3TO yTBepKje-
yIi¢ 0Ka3aJoch OWHO0YHBIM. [eso B TOM, uTO nponopuHo-
HaJIbHOCTb YHCJAA OPOHT ¢ 3KCUEHTPHCUTETOM MEXAY & H
¢+de BeauuuHe ede NOMKHA OCYILECTBJATLCH He TOJABKO
NpH HanboJsiee BEepOATHOM pacnpejeJeHHH ABOIHBIX 3Be3j] B
(ha30BOM NPOCTPAHCTBE, HO OYyIET HMETb MECTO WU MPH BeCh-
Ma IHPOKOM KJlacCe APYrHX MBICAUMBIX paclipeneseHHi.

N3 sjeMeHTapHBIX cooOparieHHil OueBHAHO, UTO pacnpe-
JeJIcHHEe KOOPAHHAT U CKOPOCTel CNYTHHKOB, OTHECEHHBIX K
KOOP/JAHHATHON CHCTeMe, CBSI3aHHOIt ¢ TJIaBHOH 3Be310H, on-
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peneaser coboll OJHO3HAYHO pacnpegeeHue 3JeMeHTOB Op-
ONT COVTHHKOB BOKpYr rJaaBHbiXx 3Be3d. [losromy BMmecTo
TOro 4TOo6bl H3y4aTb 3aKOH pacnpejelleHHs 3JeMeHTOB, Mbi
MOJKEeM H3YYHTb 3aKOH pacnpejelieHds B ¢as3oBOM NpocCT-
paHcTBe, H Hao6opoT. 3aKOH pacnpeleneHHs B (asoBoM
NPOCTPAHCTBE NPH CTATHCTHYECKOM PABHOBECHH (3aKOH
boabumana) yrBepxiaaer, YTQ MJOTHOCTL B ¢$as3oBOM Npoc-

TPAaHCTBE NPONOpUHOHAaNbHA e ~E/® rpe £ — 3Heprus op-
OHTAJbLHOrO JBHJKEHHS B nape, a § — Tak HasbiBaeMbli
«MOAYJAb» pacnpenesielusd.

OxasbiBaeTcsi, YTO YHCJIO 3KCUEHTPHCHTETOB, 3aKJIOuell-
HbIX MeXAY € H e+ de, 6yaeT NpONnopuHOHANAbHO ede He TOJb-
KO B TOM cJyyae, Korja TIJOTHOCTh NPONOPHHOHAJNbHA

e —E/", Ho BO Bcex cJayuasix, Korxa ¢asoBasi IJOTHOCTb
ecThb mwobast npousBoJibHAasA PyHKnHA 3Heprun E. [lostomy
13 HabaloeHHOro pacnpeieeHHs SKCUEHTPHCHTETOB HeJlb-
35 jleJ1aTh BBLIBOJAOB O TOM, UTO YKe yCTaHOBHJOCHL HauboJee
BepoOsiTHOe paclpeiesieHHe.

ABTOpY yaaJoch NMOKa3aTh, YTO Mbl MOXKeM CAeJaThb Bbl-
BOLA O 3aKOHe pacnpeleseHuss OOJbLINX MOJyocell, HCXOAA
u3 HabJaoaaeMoro pacnpeiaesieHHst BeJHUYHHbI IPOEKIHH
pacCTOSHHIT MeXAy KOMIOHEHTaMH Ha HebecHYIO cepy.

O6paboTka BecbMa 6oraTbiXx W NMOJHBLIX A3HHBIX, cCOOpaH-
HbIX B He1aBHO NMOABHBLIEMCSI KaTaJore BH3yasabHO ABOHHBIX
3Be3] JiiTKeHa, NPHBeJa K 3aKJIOUeHHIO, YTO MOJHOE YHCJIO
BCeX OpPOUT ¢ GOJMbUIHMH NOJYOCAMI, 3aKJIIOUEHHBIMH MeXAY
¢ u a+da, nponopunosHansHo dufa. Ilpeamonoxus, uTO
$a3oBas NMJOTHOCTb [ 3aBHCHT TOJIbKO OT GOJILIIONH TMOJYOCH
(T. €. OT 3HepruM), HETPYAHO NMOKa3aThb, YTO MOJHOE YHCJO
miap ¢ OGOJIbUIKMH TMOJYOCSAMH MeXAY @ H a+da JOJKHO

ObITh nponopuHoHasabHo f)ada.
OTcioga caeaveT, UTo H3 HabGNIOAEHHH MBI HMeeM:

f:';a ’

/2

rae C — nocrosanHass. TakuM o6pa3oM, ¢a3oBas NJAOTHOCTD,
TIOJIyYeHHasi U3 HabJioJeHHil, He npejcTaBiasercs 6o0JbLUMa-
HOBCKOIT HopmMyJoi.

Buiuncsnende mnokasbiBaer, YTO BpeMs peJlakcauuu AJs
wnpoknx nap (ot 1000 mo 10000 acTpoHOMHYECKHX €]H-
uuir) nopsiaka 100 ger. Ecan ans HUX ellle He yCTaHOBH-
Jocb Hanbosee BepPOATHOE pacnpejeseHHe, TO 3TO yKasbl-
BaeT Ha TO, YTO BO3PacT Haulell '-;Besrmon CHCTEeMBI He Tpe-
Buinraer 1010 JeT.
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Ho He TOJMBKO B 3TOM 33KJIO4YaeTCsd OTKJIOHEHHE OT Hau-
foJiee BeposiTHOro pacnpenenenus. [Ipu npoueccax cdau-
>KeHHH 3Be3/ MexAy cOO00H ACJMKHO NPOHUCXOAHTH paspyiue-
Hue H o6GpasoBaHpe nap. Tak, B pe3yabTate COJHXKEHHS
JBOHHOH 3Be3Jbl C OAHHOUHOH ABOHHAA 3Be3Jla MOXKET pac-
macTbCs, H nocje cOAHXKeHUsd Mbl OyAeM HMeTb TpH YyAaJs-
ouHecs APYr ot Apyra 3Be3fbl. BoaMoxHE H oOpatHble
npouecchl, Korga TpdH 3Be3dbi COJMHKAIOTCA MeXAYy COB60H,
U B pe3yJbTaTte NOJydyaeTcd OJHa ABOHHAs 3Be3ja H OJHA
OJHHOYHAs, KOTOpasi MoJiyuaeT YyBeJHYEHHE KHHETHYECKOH
SHEPrHH 3a CYeT 3HEPrHH, OCBOOOAHBUICHCS B pe3yJ/bTare
o6pa3oBanus ABOHHON 3Be3fbl. C Te4eHHEM BPEMEHH JOJIXK-
HO YCTAHOBHTbCSI HEKOTOpOe JHCCOUHMAaTHBHOe paBHOBECHE,
MPH KOTOPOM YHCJO ABOHHLIX 3Be3[ C OOJBbIIHMH MOJYyOCs-
MH, 3aKJIOUeHHBEIMH B HEKOTODBHIX Npefenax (Mexiy a, H
az), UEJHKOM onpeaensiercsi KOHUeHTpaluedl OAHHOYHBIX
3Be3] (HX 4HcJaa B Kyfonapceke) H MOAYJeM pacnpejede-
uus 0. M ta ¥ apyrasi BeJIHUHHB HaM H3BecTHHL. [lostoMmy
13 (HOpMYaBl JHCCOLLMATHBHOIO PAaBHOBECHUS MBI MOXeM HaM-
TH OTHOCHTeJIbHOE YHCJIO JBOHHBIX 3Be3J CpeiH OAHHOUHBIX.
OkasbiBaeTcsi, YTO BBIYHCJEHHBIH TaKHM 00pasoM MPOLEHT
HIHPOKKX ABOIIHBIX 3B€3J B LECATOK MHJJHOHOB pa3 MeHb-
me HabGawoaaemoro. OTcrofa CJAeLyeT, YTO AUCCOLHATHBHOE
paBHOBeCHe CpeJH HIHPOKHX Nap elle He HacTyNmHIo. Mex-
oy Tem Ojs nap ¢ paccrosiiueM ot 1000 no 10000 actpono-
MHUYECKHX €LHHHI[ 3TO JAHCCOLUHATHBHOE paBHOBEeCHe 10JIK-
HO O6blJIo Obl HACTYNHTb TOXKe B TEUCHHE NpOMeXyTka Bpe-
Mend nopsaaka 101 jger. Takum o6GpasoMm, H B 3TOM cJaydae
OTKJIOHEHHE OT TTATUCTHUYECKOr0 PABHOBECHH YKAa3blBaeT Ha
NMPABHJALHOCTL KOPOTKOM HIKaJbl 3BOJIONHH 3Be3JHOH CHC-

TEMUDI.

OTKpblTble 3Be€3 HbiC CKONJCHHUA

OTKpBITHIE CKONJIEEHSA TOXe MOryt 6blTb OXapaKTepH30-
BaHB NMOCPENCTBOM lleJIoro psifa nmapaMerpoB. Bakueiiuu-
MH H3 EHX ABJAATCHA: 1) nOJIHOE YHCJAO 3Be3J B CKONJIEHHH
H 2) nonuag 3Heprud E CKomJieHHs, pacCMATpHBAaeMoOro Kak
3aMKHYTas MeXaHHdecKas cHcTeMma.

PaccMOTpHM, KaK JAOJKHO BeCTH cefd CKOMJIeHHe, Npeao-
crtaBjaenHoe caMomy cebe. QueBHAHO, UTO NPH [ABHKEHHIE
3Be3]] BHYTPH CKOTJIeHHs OYAYT NPOHCXOLHTb HX COJHIKe-
Hist MexXay cobofi H, cJef0oBaTeNlbHO, 00MeH KHHeTHYeCKH-
MH 3Hepruamu. B pesyabrate nepBoHaualbHOe pacnpeje-
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JieHHe sHepruii 6yner MeHsITbCA, H N0 HCTEYEHUH BPEMEHH
peJaKkcalHu pacnpefesieHHe CKOPOCTEeH B KaXAOM 3JIeMeH-
Te o0beMa NpHOGAHSHTCA K pacnpelejeHdHio Makcpejna —
boabumasna.

Ho npH MakcBeJJIOBCKOM pacnpeleeHHH CKOpOCTed
Bcerna OyJeT CyliecTBOBaTb HEKOTOpas 4acTb 3Be3l, TAKHX,
YTO HX KHHeTHYeCKasl SHeprus NpPeBOCXOAHT 3HEPTrHIO OTPHI-
Ba OT CKOnJieHHs. MHBIMH CJ0BaMH, IDH MaKCBEJUJIOBCKOM
pacnpelneNeHnd CKOpPoCTefi HeKoTopasi 4acTb 3Be3s Oyader
00J1a1aTb CKOPOCTAMH, NPeBOCXOAAIINMH KPHTHYECKYIO.

Takum ob6pasoM, npeBpallleHHe [€pBOHaYaJbHOroO pac-
npelecHHA CKOpPOCTell B MAaKCBEJNJIOBCKOE NPHBOJAHT K TMO-
SBJEHHIO ONpeNesIeHHOro MpolieHTa 3Be3j, ¢ TaKHMH 60/ib-
IIHMH CKOPOCTAMH. DTH 3Be3H NOKHAAIOT cKomjenue. Ho
BMECTO HHX /JOJKHBI NOABHTbCH B pe3yJibTare COJMHXKeHHH
JpyrHe 3Be3/bl CO CKOPOCTAMH, NPEBOCXOASAUIHMH KPHUTH-
YeCKyl, U T. A. TakuM o6pa3oM, CKOMJIeHHe JOJKHO MeA-
JE€HHO TepsATb 3Be3Abl. [LoJiKHa NpPOHCXOJAHThL AHMCCHIAIHUSA
3Be3HOro ckomjaenusi. I'Ipu aToM B nepBylo ouepelb H3 CKO-
rJeHHs AOJXKHB BbiGpachbiBaTbCS 3Be3jbl C MaJsoll Maccoi,
T. €. KapJHKH.

BpeMsi, B TeueHHe KOTOpPOro NPOM30HAET paspylieHHe
CKOIJIEHAst [0 TMOJIOBHHBI €ro NepBOHA4YaJIbHOrO YHCJIeHHO-
rO COCTaBa, 3@aBHCHUT TOJbKO OT IJIOTHOCTH CKOMJIEHHSI B CAY-
yae, KOrJa OHO COCTOHT M3 3Be3[l paBHOH Macchl. Bniuucie-
HHe TOoKa3biBaeT, 4TO NPH HabJogaeMblX NJIOTHOCTSAX Bpe-
Msl, B TeueHHe KOTOPOrO CKOIJIeHHe Pa3pyLIHTCs HanoJOBU-
Hy, He npeBocxoaut 100 ger. [as «H3rHaHusg» ¥XKe KapJu-
KOB H3 CKONJeHHs1 TpeOyloTcs B HecKOJbKO pas OoJiee Ko-
POTKHE CPOKH. ‘ -

TakuM o6pa3oM, paccMaTpHBas 3BOJIIOIHIO HEKOTOPOro
CKOTJIEHUS, Mbl BHAUM, UTO YHCJO 3Be3l, ocobeHHO caalblx,
JOJIXKHO mocTteneHHo yOwBaTth. Ho, KpoMme TOro, xakaas
3Be3/1a, YXOAAllasi U3 CKOIJIeHHS, YHOCHT ¢ CODOH MOJIOXKH-
TeJbHYI0 KHHeTHYecKYio 3Hepruio. 1losatomy moJsiHast sHeprus
CKOILJAEHHN [OJKHA yObHIBaTh U BO BCAKOM cJyyae He BO3-
pacrarb. ‘ :

PaccMOTpHUM Temepb COBOKYHNHOCTb OTKPHITHIX CKOTIJI€-
HUH, HabaoLaeMblX HaAMH B JaHHBIH MoMeHT. Ecau 6bl 3TH
CKOTJIEHHS SBJSJHCh pa3HbIMH (da3aMH 3IBOJIOUHH OLHOrO
¥ TOrO e O0ObeKTa, TO CKONJIEHHst C MEHbIIHM YHCJOM
3Be3 NOJXKHB Oblad Obl 06J1alaTh MEHbIUHMH 3SHEPrHsIMH.
Ha camom gmene noJiHble SHEPTHH CKOMJIEHHH OTPHILATEJIbHEI,
# NMO3TOMY MOXHO CKa3aTh, YTO Y CKOINIEHHH,” COCTOSIIIHX
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H3 MeHbLIEero YHcJa 3Be3J, A0JKHbI ObljiH Obl Ha6mozxa"rbcsf
GoJiblIHe 10 aGCOJIOTHON BeJHYHHe 3HepruH. B paGote on-
HOr'0 H3 COTPYAHHKOB AcTpoHoMHuecKoil ob6cepaTtopuu JITY
MOK&3aHO, YTO HAa NPAKTHKe HMeeT MeCTO 06paTHOe COOTHO-
lieHHe, T. e. 6oaee OGefHble CKONJeHHs 00/1aJal0T MeHbUIHMH
no abcoJIIOTHON BeJHYHHE INOTEHUHAJbHBIMH 3JHEPTHAMH.
CoienoBatesibHO, HayasbHble YCJIOBHs AJIsi PA3JIHYHBIX  OT-
KPbITHIX CKOMNJIEHHH ObIIH PAa3jIHYHBIMH, H OHH He SBJISIOT-
¢Sl IPOCTO Pa3HBIMH (Pa3aMu IBOJIOLHU OXUHAKOBBIX MEXIY
coboil 006bekTOB. MHBIMH cJOBAMH, (aKTel roOBOPST 3a TO,
UTO OTKPBITbIE CKOMNJIEHHSI He IIPOABHHYJIHCb JaJieKo Ha ny-
TH pa3pylieHHd. Toabko aelicTBUTeNbHAs 6eIHOCTL HX Kap-
JUKAMH TOBOPHT 3a TO, YTO, ObITb MOXKET, 3TOT mpoOlece
navascst. [lockoJbky Bpemsi pacmaja CKONJEHHS He [pe-
BocxoAuT 1010 j1eT, TO MBI NIPHXOJAHM ONATH K KOPOTKOIl IIKa-
Je 1Jisl Bo3pacTa I aJakTHKH.

BHyTpeHHee CTpOEHHE 3Be3JL H HX Pa3BHTHE

Benpinikn HoBoIX npeacTaBasiior cob0ii BecbMa CJOXKHBIE
SIBJICHHs, NPOTEKAWUIHE B BeCbMa KOPOTKHE IPOMEKYTKH
BpeMeHH. B HecKoJIbKO JecsTKOB 4acoB 3Be3Ja yBeJHYHBa-
€T CBOIO SIPKOCTb 10 CPABHEHHIO C NepBOHAYAJbHOU OT Je-
CATH AO CTa ThHICAY Pa3, a NOTOM MeJJIeHHO majaetr B Ap-
KOCTH, HAOCTHTas yepe3 HEeCKOJbKO JieT IMPHOJAU3HTENbHO
nepBoHayasabHoro Osecka. Bcenbiinka HoBoii conposoxaa-
eTcs, TakuM oO6pa3oM, BplieseHHeM OOJBLIOTO KOJHUYeCTBa
JY4YHCTOH 3sHeprud. Ho BecbMa BaxHo, uTO, KpOMe TOIO,
MpH BCOBILIKe 3Be3jla BbIOpachiBaer B NPOCTPAHCTBO CBOH
BHEILHHE CJIOH. KoJsHuecTBO BblIessieMOfi MNpH  BCHBIILKE
HEPIrHH TOYHO OLCHHTb TPYAHO, H6O YacTb 3ITOH IHEPrHH
HAeT Ha paboTy BbiGpachiBauus 06ojgouku. OAHAKO NPHB-
JUXKeHHO oHa nopsinka 10%—10* sproB. Urto Kkacaercs
Maccbl BHIOPOLICHHOI 000J0YKH, TO, CONJIAaCHO NOAPOOHBIM
HCCJACAOBaHUAM, NpuBeleHHbIM ['oplenajise B ero auccepra-
IIHH, OHa nopsiaka ot 107% po 10—* conneynoit Mmaccol. Ta-
KHM 00pa3oM, H3MCHeHHMe Macchl, MNPOHCXOAsdLlee TPH
BCIbIUIKE, He3HAYHTEAbHO. TOUHO Tak »Ke BblJeJeHHasd 3Hep-
THsl COCTaB.adeT HeQOJBUIYIO JA0JI0 JYUHCTON 3Heprui, 3ak-
JIOUEHHON B 3Be3Je B KaXAblil HaHHbIH MOMEHT BpPCMEHIi.

OnHaKO CT4THCTHYECKHE JaHHble YKa3blBAalOT Ha OYeHb
Godibluvio yacToTy Benbluiek HOBoIX Kak B Hauiell 3Be31Hoil
CHCTEME, TAK H BO BHCLIHHUX TalakTHKax. 3a BpeMs H3HIL
2Be3JHOIl CHCTEMbl Ha Kax1yl 3Be31y B CpelHeM IpPHXO-~
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HHTCSA HE OLHA, a, BEPOSATHO, HECKOJBKO JECATKOB BCIBILIEK.
Mexny TeM ¢ 00JbUIOH BEPOSATHOCTBIO MOXKHO YTBEpXKAATD,
yTo CoOJ/IHIE 3a BpeMs CYLIECTBOBAHHs 3€MHOI KOPH He
HCNOBITAJ0 MOAOOHOH BCHBIIKH., 3HAYHT, HMeEIOTCS 3Be3NH,
KOTOpble He HCHBITHIBAIOT BCHBILIEK MO KpafiHe#d Mepe CTOJb
yacto. s 1oro uytodnl 06bsACHUTD HAOJIOAAEMYIO 4aCTOTY
BCIblllIeK, NPHAETCS NPeANoJIoXKUTh, UTO HMeeTcsi JApyras
KaTeropus 3Be3l, KOTOpPas BCIOBIXHBAeT Halle, 4eM ACCATKH
pas3 B cBOeH KH3HH.

Ml NPHXOAHM, TAKHM 06pa3oM, K 3aKJIOUEHHIO, U4TO CY-
ILeCTBYeT LeJBIH KJjacc (M NPHTOM LOBOJBHO MHOIOYHCJ/IEH-
Hblf1) 3Be3n, o0JiajlalolIHX CNOCOGHOCTBHIO JaBaTb BecbMa
yacThle BCOBIUKH. B pesyabraTte 60Jb1LOro YHCJAa BCOBIIIEK
MOXKeT MPOH30HTH 3HA4YUTeJbHasi yOBlJb MAacChl, H 3Be3la
nepeiinetr B aApyroe coctosHde. CTOHT OTMETHTb, UYTO Mbl
3HAaeM B HacTosiliee BpeMs yiKe JBe 3Be3/bl (HOBOMOJOOHBIE
nepevenHbele T Komnaca 1 RS 3meeHocna), KoTophie HCIBI-
THIBAlOT BCIBILUKH Yepe3 MNPOMEXKYTKH BpPEMeHH [opsijKa
HECKOJBbKHX JACCATKOB JeT, HO OHH B MakKCHMyMe SPKOCTH
cnabee apyrux Hoswix.

CgepxHoBbie

3rauurtenbHo OoJiee peNKHMH SIBJeHHAMH, ueM HoBble
3Be3Hl, ABJAKTCA BCOblIUKU CBepXHOBLHIX. BO BpeMs BCIbIL-
KH CBepXHOBOH SIPKOCTb BCIBIXHBAMOLIEH 3Be3Abl yBeJHYH-
BaeTCHd HACTOJbKO, YTO OHA CTAHOBHTCH B CTO MHJIJHOHOB
pa3 sipue Cosanna. CnekTpocKonuueckne HabJI0OAeHHSA, IIPO-
BeJdennbie B 1936 r., yCTAHOBUJIH, YTO H B 3TOM CJydyae Mbl
HMeeM JMiejo ¢ BolOpacbiBanHeM 000JI0uKH. [lerasbHBE HC-
CJe0BaHHUsl O Macce BHIOPOLIEGHHOH TakuMm obpasom o06o-
JIOUKH elle OTCYTCTBYIOT, HO HeT HHKAKHX COMHEHHH, YTO
OHa COCTaBJsieT yKe 3aMEeTHYIO [0JII0 Macchl 3Be3[bl. Boie-
JICHHas SHeprus TaKXke OYeHb BeJIHKZ2 M CPaBHHMAa C KOJIH-
'YeCTBOM . JIyYHCTOH SHepPrHH, 3aKJIOUEHHOH B 3Be3Jle COrJjac-
HO COBpEeMEHHBIM TEOpHSM BHYTPEHHET0 CTPOEHHS 3Be3f.
Bri6pouienHas 060Ji04Ka C OrPOMHOH CKODOCTBIO paccedBa-
eTCs1 B IIPOCTPaHCTBe.

HecoMHeHHO, 4TO npH Benblluke CBEPXHOBO#H MPOUCXOAHT
Kakoe-To (yHIaMeHTaJbHOe H3MeHEHHe B CTPOEHHH 3Be3-
1§58

He6onpwmas wacrora BenbilleK CBEpXHOBBIX TOXKe YKa-
3bIBaeT, YTO MBI, [IO-BHAUMOMY, HMeeM AeJ0 CO CTOJb (yH-
JaMEeHTaJbHbBIM H3MeHeHHeM, KOTOPOe MOXKET NPOHCXOLHTb
JHIUb OJHH Pa3 B XKHU3HH 3Be3/bl. |
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MaanerapHsie TYMAHHOCTH

baaroaapss paGoram 3aHcTpa H APYruX aBTOPOB 34
TMocJIeiHHE TOAbl yAaJoCh BHIACHHTb BCIO KapTHHY CHJ,
AEACTBYIOUIHX B IJIAHETAPHBIX TYMaHHOCTAX. OxkasaJocs,
YTO NOMHHHpPYIOUEH CHJOH B MJAHETAPHBIX TYMAaHHOCTIX
SBJIS€TCA CBETOBOE JaBJIeHHE. |

C apyroii CTOPOHBI, MOXHO TCOPETHYECKH MOKa3aThb, 4YTO
NOA [AeHCTBHEM CBETOBOro J[aBJieHHST H APYTHX CHJ, Jel-
CTBYIOUIHX B TYMAaHHOCTH, OHA He MOXeT HaXOLHTbCA B
pPaBHOBECHH W JOJIKHA JHOO paclHpsTbes, JNHOO CHHUMATh-
csa. Co cBoell CTOPOHH HaOJIOJEHHS TOXEe YKa3blBamT B
psifie cJayuyaeB Ha pacllupeHHe IJaHeTAPHBLIX TYMaHHOCTEH.
Orcrona 6blJ clejlaH BBIBOJ, YTO NJIAHETapHble TYMaHHOCTH
SABJIAIOTCS pPe3yJbTaTOM BHIOpAacbIBAHHA MaTepHH H3 LeH-
TpaJbHOIl 3Be3Abl, Harnogobue ras3oBhx 000JOUEK BOKDPYT
HoBbix 3Be3p.

Bpsax @ MOMXKHO COMHeBaTbCs B NPaBHJAbHOCTH M01006-
HOl MHTEepHNpeTalHy, U CIOP MOXKET HATH JIHIIL O TOM, Kak
NPOUCXOAHJO BoiG6pacbiBaHue MarepHH. [lo uMmeomdMcA
OlleHKaM Macca IJiaHeTapHoO#i TyMaHHOCTH nopsaka 0,1 mac-
cel Coanna. Ho 310 ckopee HuxkHH#A npeped. Bospact naa-
HeTapHBEIX TYMaHHOCTeH BpsiA JH npeBocxogur 10° et —
BepOsTHO, MeHblue. [loaromMy Hy:KHO AyMmarb, 4TO 00pa3o-
BaHHe NJIaHEeTApHBIX TYMaHHOCTel NpoucXoAHT B I'anakTuke
CPaBHHTENbHO YacTO, MOXKET OBbIThb, CTOJb XK€ YacTo, YTO H
BCNBIWKH CBEPXHOBBIX.

[Ipn o6pasoBannu miaHeTapHOH TymaHHocm OT 3Be3/bl
OTHeJsieTcsi 3HayuTeJbHasi 4acTb €e Macchl, H HeT HHKaKHX
COMHEHHH, UTO NPH 3TOM MHPOHUCXOAHUT (PyHAAMEHTAJAbHOE
H3MeHeHHe B CTPOeHHH 3Be3Abl. MBI 3HaeM, 4TO HEHTPA/b-
Hbie 3Be3]bl NMJIAHETAPHBIX TYMAHHOCTEH SIBASIOTCH OeJIbIMHU
HJIH, TOYHee, roNyObIMH KapJaukaMH. K coxaneHHo, Mol He
3HaeM, KakoBa Obljla NPUPOAA 3THX 3Be3[ JO OTHeJCHHS OT
HHX NJaHeTapHBIX TyMaHHOCTed. Ho HeCOMHEHHO, 4TO MBI
B JAaHHOM cCJydae HMeeM JeJio ¢ IIepexoi0oM 3Be3Jbl B pe-
3yJbTaTe KaTacTpods H3 KAKOro-TO COCTOSHHA B COCTOAHHE
6eJsioro KapJaMka.

3ee3nbl Tuna Boabga-Paiie

3Be3an THna Boasda-Paile BMecTe co 3Be3gamu THIIA
P. Jlebeas npencTaBJsAOT OTPOMHLIA HHTepEC HMEHHO IO-
TOMY, YTO H3 HHX NPOHUCXOAHT MOIIHOE H HelpepbiBHOE BbIG-
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pacoiBaHHe MaTepHH. BriOpouieHHble Tassl o6pasyioT BO-
KpPyr 3Be3jbl 000JIOUKY, B KOTOPOH H 3apOXKAAIOTCA SIPKHE
JIUHUH, HabJoLaeMble HAMH B €e CIeKTpe.

Teopusi nporsiKeHHBIX Q)OTocc])ep NMO3BOJIsIeT HaM Ipo-
HU3BECTH OLEHKY Macchl, HCTeKamwlled U3 TAKWX 3Be3J B Te-
yeHHe roaa. lloaydaercs macca nopsaxka 10-° maccu Cous-
na. CaenoBaTenbHO, B TeueHHe HECKOJBKHX [A€CATKOB ThI-
CsIY JIeT TAaKOr0 CTALlHOHAPHOIO HCTEYEHHSl yiKe MOXKeT Hpo-
H30MTH 3aMeTHOe H3MeHeHHe Macchl 3Be3nnl. HHTEpecHO oT-
MeTHTk, 4YTo HoBbie 3Be3abl mnocjie BCHBIIIKH NpeBpallaloT-
<1 6o B 3Be3anl Bosanda-Paiie, mn6o xe B 3Be3an P Jle-
Geng.

I13yveHne ynoMsiHyTBHIX 4YeTblpeX KaTeropufi 0OOBeKTOB
YKa3biBaeT Ha TOT NYyTb, NO KOTOPOMY HPOHCXOJAHT Pa3BH-
THE MHOIHX 3Be3l1. DTO B3PHIBbI, CONPOBOXKAAMOIHecss BblO-
pacoBaHHeM OOJBIIHX MAacC MaTepHH, H HelpephIBHOE HCTe-
YEeHHEe MAaTEepHH. Cnenyro*r JIH BCe 3Be3Jbl 3TOMY NYTH, H ecC-
JH HET, TO KaKOB APYroii BO3MOKHBIH NYyTh Pa3BUTHA? Mul
OKa MMeeM CJHUWKOM MaJo AAHHBIX JJg9 OTBeTa Ha 35TH
BOTIPOCHI.

3BE3AHbBIE ACCOLLMALLHH
(1949 1)

Jlo mocnegHero BpeMeHHd NpeiMeTOM H3YUeHHsI CO CTOPO-
Hbl aCTPOHOMOB SIBJISIJIHCh J1BA THIIA «MaJIBIX» 3BE3JHbLIX CHC-
TeM, BXOAALIMX B KayecTBe KOJIJIEKTHBHBIX UJIEHOB B COCTaB
FanakTHKH. 3TO OTKPBITHE H l1apooOpasHble cKomaeHHS. K
OTKPHITHIM CKOIVIEHHAM TIPHMBIKAlOT Takxke [ABOfiHble H
- KpaTHHe 3Be3[Hl.

Oarako HelaBHO aBTOPOM ObIJIO YCTAHOBJIEHO, UTO Ha-
PAAY ¢ OTKPHITHIMH K 11apoOOPa3HBIMH CcKOmJeHusMH B [a-
JIJaKTHKE HMeeTCs ellle OLHH TUIN 3Be3JHbIX CHCTEM — 3Be3[-
HBl€ .aCCONHAlHH, NPEeACTABJAIIIHNA BHAAIOUIHACA HHTEpEC
C TOYKH 3peHHs npobJjeM Pa3BUTHS 3Be3n.

B KauecTBe npuMepoB 3Be3JAHLIX acCCOUHANHH  MOTYT
ObITb NPHBEJEHBI:

1) rpynna nepeMennnx 3Be3n tuna T Teablla u CBsI3aH-
HBIX C HHMH ZpYyrux 3Be3 B Teabue u Boanuuem. H3Becrt-
HO, uTO 3Be3Abl THHA T Teabna BCTpedaroTCs JHUIbL B HEKO-
TOPHIX ONpellesieHHBX 00JiacTsax Heba. B uacTHOCTH, BOCeMb
H3 HuUX 00pasyloT H30JUPOBAHHYIO TPYNNYy B CO3BE3AHAX
Tesnbna u Bosuuuero, 3anumasi Ha Hebe 06JaCTb pasMepoM
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12°< 12°. TIpu paccrosinuu o 3roil rpynmel  nopsisxa 100
nmapcek 3TO O3HayaeT, YTO JHHEHHBIH NOMEPeYHHK TrPYyMIbl
nopsjKa ABAajAlAaTH IATH napcek. BrnocaeactBuu [Ixkoit 00-
HapyXHJ Ha TOM 3Ke yyacTke HeGa LeJbli psijl 3B€31-KapJin-
KOB C AAPKHMH JIMHHAMH B HX CIEKTPaX, 4TO yKasplBaeT Ha
BePOSITHOE POACTBO HX co 3Be3jgaMu THna T Teuabua.

31ech cJelyeT OTMETHTb ABa BaXHHX (axra: a) uTo
HHKAaKHMH CAYYaHHOCTAMH TaKyl0 B3aHMHYI0 OJIH30CTh
3Be3Jl pacCMaTPHBAaeMOHl TPYNNbl OOBSCHHTb HeJb3sd —
3nech MBl SIBHO HMeeM JeJIO ¢ OLHOH cHCTeMoil; 6) Bmecte
C TeM IJIOTHOCTh pacCMaTpPHBaeMOH CHCTEMBl 3Be3[ HACTOJb-
KO MaJa, YTO OHa HHKOria He Morjia Obl ObITb OOHApyXe-
Ha B KayeCTBe CKOINJIEHHS IyTeM NpsiMOro HabJwoAeHus, 1a-
e eCJH 6bl OHa Oblj1a B HECKOJNbKO pa3 Oauxke K HaM.
ToJIbKO TPHHAMJIEXKHOCTh YJIEHOB 3TOH aCCOLHALMH K OJHO-
My KJIaccy IepeMeHHBIX 3Be3]l N03BoJujJa OOHAapYyXHThb ee.

Upe3BbiuaiiHO Ba)KHOH XapaKTePUCTHKOH paccMaTtpuBae-
MOH CHCTEMBI SiBJsieTCs HHU3Kasg [pOCTpaHCTBEHHAast MJIOT-
HoCTb. EcJIM Ja)ke Mbl NPHCOEAHWHHM K 7—8 3Be3jaM THIIA
T Tesnbua yrnoMsiHyTbie COPOK KapJHKOB C IDKHMH JIHHHUAMHY,
npeanoJaras, 4To H OHH BXOJAAT B CHCTEMY, BCe Ke MOJY-
YUMTCS, YTO NPOCTPAHCTBEHHAS IJIOTHOCTH B IOCJEJHEH Tro-
pasfgo HHXKe, YeM HJIOTHOCTb TaJaKTHYECKOro 3BE3JHOrO IO-
Jsi, B KOTOpOoe MNOrpyXeHa paccMaTpHBaeMas acCOUHALHS.
MoxHO Ja)e NOHYCTHTb, YTO NIOMHMO KapJIHKOB C SAPKHMH
JUHHAMH B KOJHYECTBE, B HECKOJIbKO pa3 OoJsbilleM, BXOAAT
B 39Ty CHCTEMY H JAPyrHe KapJaHkH (6e3 spkux JauHui). Of-
HAKO M B 3TOM cJydae moJjiyyaeMasi BepXHsAs IFpaHHIa MJOT-
HOCTH TOpa3fo HH¥e IJIOTHOCTH O00Iiero rajakTH4ecKoro
NoJs. .

3acnyXHBaeT BHHMAaHUsI TaK¥ke CBsidb, CYLIEeCTBYOIAA
MeXAy 3Be3fiaMM 3TOH cHcTeMbl W AHPOY3HOH MaTepuei
KaK CBeTJIOH, TaK M TEMHOIi; , |

2) o6wHi KaTajor nepeMeHHbix 3Be3f Kykapkuuna u Ila-
penaro (1948) comep:xkHuT B He6OJbLIOH o6jacTH Heba pas-
MepoM 6°X7° (Heapa/sleKo OT rajJakTHYECKOro 3KBaTtopa) BO-
cemb 3Be3q tuna T Tesbua. IHaxe ecjaH OTKHHYTb TPH 3Be3-
OB, THI KOTOPHIX AOJIKeH ObITb elle NOATBEpIKIEH, Bce XKe
KOHIleHTpauusi B 3TOH obsactd naTH 3Bes] THna T Tesabua
He MoxKeT OBITh CJAy4YalHOH, H Mbl HMeeM JeJjo C 4YjJeHaMH
HeKOTOpO# 3Be3ZHOIr cucteMbl. IlepeMenHble B MakcuMyme
6JiecKa B 3TOH CHCTeMe B cpelHeM Ha 3—4 ™ caabee nepe-
MEHHBIX, BXOAJI(MX B cocTtaB accoumuanun B Teasue. 370,
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HO-BHAHMOMY, SBJISIETCS CBHAETEJbCTBOM JAaJIbHOCTH acco-
nHauud B OpJae-3MeeHOCHE,

3) rpynna 3Be3x tHnoB O u B, a TakxkKe KpacHbIX 3Be3l-
CBEPXTHTaHTOB BOKDYI ABOHHOIO OTKPBITOTO CKOIJIEHHS 7y H
h Tlepcesi. dta cucremMa @nljia HccaexoBana bBuAeabMaHOM.
Ha6roneHus ZOKa3bBalOT C HECOMHEHHOCTbIO CYLIECTBOBA-
HHE TPYNNbl CBEDXTHTaHTOB PaHHHX M NO3JHUX THIIOB, KO-
TOpast OKpyKaeT ckomJeHusi x u i Ilepcesi. IlBoiiHoe ckoI-
JICHHE SIBJISIETCH SIAPOM 3TOH acCOHHALHH.

Bea cucteMa umeer auamerp nopsigka 170 mapcek, B TO
BpeMs Kak KaxxJoe U3 ckonJjeHunid 4 u h [lepces nopsigka 10
napcek (no Octeprody, 7 nmapcek). XapakTepHoii ocoleH-
HOCTBIO CHCTEMBI fABJSETCS HaJHuYHe B Heil [eJoro pdAjaa
3Be3J| THNa B ¢ ApkuMH JHHHAMH. B wacTHocTH, B cHCTeMeE
HMeeTcsl I0o KpaHHe# Mepe nATb 3Be3] tHna P Jlebexns.

Eciaun paxke mOnmycTHTh, YTO BCS ACCOLHAIHS B IEJIOM
COHEPIKHT AECATKH THICAY 3Be3], BCe JKe CPeAHsid MJIOTHOCTh
€e OKaxXeTCd HHXKe IIJIOTHOCTH raJakKTHUYeCKOTrOo 3Be3jHOT0
noas. IlostoMy HeCcOMHeHHO, YTO 3Ta accOUMALHMA TaKXKe
COCTOHT M3 PAaCXOASILIMXCs B NPOCTPAaHCTBe 3Be3ld. Bmecrte
C TeM HYKHO OTMETHThb, YTO ABa siapa y ¥ h Ilepces, sB-
- JAAMHXCA OOBIYHBIMH OTKPHITBHIMH CKOIIJIEHUSIMH, JOJIXKHbBI
ObITh YCTOHUHBBIMH O0DA30BAaHHUSIMH H HX paspylieHHe MO-
KeT HATH JIHIUb TPeMS MYTSIMH, KOTOpble XapakTepHH - HJd
OTKPBITBIX CKOIJIEHHI;

4) otkpeiToe ckomseHde NGC 6231 okpymxeHo rpymmnoli
cBepxruranToB THNoB O u B. M3ydyeHue paguanbHbIX CKOpOC-
TeH, nNpou3sBefeHHOe CTpyBe, NOKAa3bBAaeT, 4YTO BCe 3TH
CBEPXI'HIAHTBHl BMECTe CO CKOILJeHHeM 06pasyloT OJHY 3Be3/1-
HYIO accouunaunu. PaccTosiHue ee OT HAC OKOJIO THICAYH Map-
cek. JlnameTp accoiuHalH{ MOYTH B 5 pa3 MPeBOCXOAUT JHA-
MeTp CKOMIeHHss H jaocTturaetr npumepro 30 mapcek. Ob6pa-
naer Ha ceba BHHMaHHe TO OOCTOSITENBCTBO, UTO B COCTaB
.aCCOLlHallMHl BXOAAT JABe 3Be3An BoJabnpa-Padie u - aBe
3Be3nnl THna P Jlebens.

Camo co6oii pasymeercs, 4To O CJAy4aiHOf KOHLEHTpA-
LMH 3THX 3Be3] BOKPYI CKONJIEHHSI HE MOXKeT GbITb H peu.
B naHHOM cJjyyae onsiTh NPUXOLHTCS NMPHHSITH, YTO CPEAHAs
IVIOTHOCTb aCCOUMALMH MaJa N0 CPAaBHEHHIO C IJIOTHOCTBHIO
raJakTHYeCKoro moJs. Acconuanus HeyCTOHYHBA;

5) ocoObiii HHTepec mpexctaBaser cucreMa NGC 1910
B bosbmoM MareanasoBoM O6aake. OHa COCTOHT H3 60Jb-
'WIOH IPYINLl CBEPXTHFaHTOB DaHHHUX THIOB, KyJda BXOAAT H
3me3nnl THna P JleGenss u B ToMm umcae 3mamenurass S 3o-

21



gotoii Pei6ul. Iunamerp 3T0il cucreMsl nopsinka 70 napcex,
YTO BO MHOTO pa3 NPEBOCXOAUT pasMepnl OOBIUHBIX raJlak-
THYECKHX CKONJeHHH;

6) 3BesgHas accouuaundsa B nuowainke Kanrefina SA 8
(nesTp a=1%, 6=+60°10"). Acconnauus BJsieTCss rpym-
noii caabeix 3Be3n TunoB O u B, sanumaromeii Ha Hebe
obJsacTh TonepeyHHKoM B 2,5 rpaayca. B accouuanuio BXO-
IsT oaHa 3Be3xa Boabpa-Palie n nBe 3Be3an THHa B c sAp-
KHMH JuHusAMH. [lo-BuauMomy, He MeHee 23 4JeHOB 3TOH
acconHauuu npuHaajaexar Kk tany B0. Heob6xoaumo orMme-
THTb, YTO ACCOIHALIUA PACNoJjioXKeHa B TAaKOH 06JacTH, KO-
Topast GeiHa SpKHMH 3Be3jaMu THna B spue 8 ™. Cyasa no
BHUAHMBIM 3BE€3JHBIM BeJHUHHAM 3Be3]l PaHHHX THUIOB, 3Ta
ACCOIHALUA PACNOJiOXKeHa OT HAac Ha PACCTOSIHHH He MeHee
2000 nmapcek. D10 naer 3HavyeHue AHamerpa nopsaaxka 100
napcek. CylllecTBOBaHHe 3TOH 4Ype3BBIYAHHO HHTEPECHOH H
OTAaJIEHHOH accoumdanud OBbJIO YCTaHOBJAEHO MapkapsiHoM
B DiopakaHuckoil o6cepBaTopuu B 1948 r. Ha OCHOBaHHH JaH-
Heix Deprenopdckoro karasora. Jdapom accouHamHH, cor-
Jacso Mapkapsiny, siBasetcss oTkpeiToe = cKongeHHe NGC
381. '

OcHOBHbIE XapaKTEPHCTHKH 3Be3iHbiX accouuaunuin. M3
TIpHBENEHHBIX NaHHBIX MOXHO cleJaTb CJeAyIolHe oflHe
BBIBOJABI O 3BE3JHBIX 4CCOLHALHAX: B

1) accoumauuu ABJSIOTCS CHCTeMaMH, CpeaHsasd IJIoT-
HOCTb KOTODPBIX MaJjia IO CPaBHEHHIO C IJOTHOCTBIO rafjak-
THYeCKOro 3pe3nHoro nodst. OfHakKo ecsJH B3gTb NapUHa/b-
Hbl€ KOHIUEHTPAallHH 3Be3[ OTAEeNLHBEIX CIEeKTPaJbHBIX THIMOB,
TO accOllHailid pe3Ko BhIJeJsitoTcs Oaaronaps o0uauioo B
HHUX 3Be3[, NPHHAAJAEC)KAWIHUX K CPABHUTEJbHO pPeAKHUM TH-
naM. [Ipu 3TOM B OQHHX cJydasix pedb HAET O CBEPXTHIaH-
tax Tunos O u B, B apyrux — o 3Be3aax tdna T Tesbua.
BcaeacrBue cBoeil MaJjioH NMJIOTHOCTH acCOLHALlHH HE MOTYT
HaXOAHTLCS B COCTOSIHHAX, KOTODble H3BECTHbl B 3BE3JHOH
JHHaMHKe O] Ha3BaHHEM CTalHOHapHBIX. B orsanuyHe oOT
1apoo6pas3HblX M OTKPBITHIX CKONJIEHHH acCOUHAUHH SBJISA- .
I0TCSl HeCcTalHOHAapHbIMH cucTeMaMu. OuyeBHAHO, YJEHB ac-
COIHAIIHH PACXOASITCSA B IIPOCTPAHCTBE C T€YEHHEM BPEMEHH,
CMEMHBAsICh CO 3BE€3JaMH I10J14;

2) B accouMaldH BCerJa BXOLAT 3Be3[bl, H3 KOTOPHIX
IPOHCXOJAUT HENpepbiBHOE HCTeyeHHe MaTepHH. B Tpex H3
NPHBEAEHHBIX LIECTH NPHMEPOB Mbl BCTPEUAEMCS CO 3Be3-
namu Tuna P Jlebens. B ueTBepTOM H LIeCTOM IIpHMepax
MBI BHAMM B 4HCJIe 4JI€HOB acCcollHaldii 3Be3Abl THNa BoJab-
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¢da-Paite. B nepsbix AByX npumepax Mbl BHAHM IepeMeH-
Heie THna T Tesblla, H3 KOTOPHIX TakK:XKe NPOHCXOAHT Henpe-
PBHIBHOE HCTEUYeHHEe BellecTBd;

3) B HEKOTOPBIX CJAyyasX acCOUHAUHH HMEIOT siipa B BH-
A€ OTKPBITBIX 3BE€3AHbIX CKOIJEeHHI.

3e3anbie acconHauun B Boapwom Marepnanosom 06-
aake. MaBecrro, uto BoJabuwioe MareananoBo O6JaKo BeChb-
Ma 60raTo OTKPHITBIMH CKOMJeHHsIMH. Bmecre ¢ tem olpa-
njaer Ha cebGs BHHMaHHe TOT (aKT, UTO CKONJAeHHs bosabuo-
ro O6Jjaka HMelOT B HEKOTOPBIX CJAyuasgX BecbMa 3HA4H-
TeJibHbie JIHHEelHble pasmepsl (B HECKOJbBKO NECATKOB map-
cek). [lpuBenennniit Buiie npumep NGC 1910 sgBusercs
nanbosiee pasuTesbHbLIM. KpuBas pacnpeneseHuss OTKPBITHIX
CKOIJIEHH I TI0 BeJHYHHe uX AuaMmerpa iias bosabworo OdJa-
Ka HMeeT, OJHAaKO, MHHHMYM, KOTOpBIii pa3xensier Bce OT-
KPBIThIE CKOTIJIEHHS! Ha [Be IPYMNOL: a) CKOMJEHHA C AHaMeT-
pamu, npeBocxoasiumu 20 napcek, u 6) CKONJEHHs ¢ Aua-
MeTpaMH, MeHbIIUMH 20 napcek. ¥Y:ke 3T0 006CTOSATENALCTBO
3acTaBJser MoL03peBaThb, YTO Mbl UMeeM TYT AeJ0 C O00bek-
TAMH JABYX pa3JjHUHBIX THNOB M MmacuitaboB. [IpucyrcrBHe
no KpatiHe#dl Mepe B HEKOTOPBIX CKOIJIEHHAX NePBOH I'PYTIILE
3Be3n tuna P JleGens 3acraBsasieT AyMaTb, UTO CHCTEMBl C
AnaMeTpaMH, npeBocxodamumMu 20 napcek, ABIAOTCS 00beK=
TaMH THIIa 3Be3JHbIX accouHauuii, BcTpevawuuxcs B [ a-
JaKTHKe, B TO BpeMsI KaK OObeKTHl APYrofl TPYNIbl SABJAAIOT-
¢s1 OOBIYHBIMH OTKPBITBIMH CKONJIEHHSAMH,

Chenywollee coo0paxeHHe JedaeT 3TO NPEANOJONKEHHE
NOYTH JA0CTOBepHBIM (pakToM. Ecium paccmartpuBarh Haiuy
TanakTuky H3 Kakoi-HHOyAb BHEUIHEH CHCTEMBl, CKaKeM,
n3 Dboabuioro Marennanosa O6.J1aka, TO accolHalHs BOK-
pyr x 1 h llepcess HermocpeACTBEHHO BBLIAEJHTCS HA OKpY-
JKamwoueM ¢oHe OJsarofaps HaJAHYHIO B Hell §0JbLIOro yHcaa
3Be3jl-cBepxrurantoB. Habmaomas ke 3Ty cHCTeMy H3HYTPHU
FanmaxkTukH, MBI CTaJlkKuBaeMcsi ¢ TeM (akToM, 4TO Ha Hee
NIPOEKTHPYIOTCS 3Be3Abl MaJsoli CBETUMOCTH, KOTOPbIE€ HAXO-
ASTCS HA ropasfo MeHbLUEM pAacCTOSiHHH, UYeM accoUuHauHs,
H B CHJIYy 2TOrO HMEIOT TakKue XKe BHIHMble 3BE€3JHbie BeJIH-
YHHBI, YTO ¥ CBEPXTHTaHThl, BXOJAfll[HE B aCCOLUAUHIO,
3Be3abl accOLHaUMH [I03TOMY TepsioTcst Ha obieM d¢oHe.
Habmonarens, Haxopawmwuiica B DoJabuioMm MareajiaHoBoM
O6.ake, 6e3 HCCAEIOBAHHS CIEKTPOB, IIyTeM NpsAMoOrc Hab-
JIofeHHs1, oOHApyXHUJ OBl paccMaTpPHBAEMYI0 acCOIHALHIO
KaK CKOIJIeHHe CBEPXTHTaHTOB, HMelollee anuamerp 170 nap-

23



cek. Cronnenusi xe y H h Tlepces mpeacraBAsiOTCS eMy.
JIMUIb YIJIOTHEHHSIMH B 3TOH TPaHAHO3HOH CHCTEME.

C apyroil croponsl, cucreMa NGC 1910, 6yayuu nepene-;
cena u3 bouabworo O6aaka B ['anakTuky, Ha Mecto yx u I
Ilepceq, 6ymer HaGawmaTbcss HAMH HMEHHO KakK accolHa-,
iiHsl, T. €. OHa He OyJeT BbIIENSATHCS B BHIE 3aMETHOTO CTy-
LIE€HHST 3Be3J, €CJH TOJbKO He NPHOETHYTh K OTHAEJbHOMY
H3YYEHHIO paclpelesiedds 3Be3j] PaHHHX CHeKTPaJbHBIX TH-
OB B 3TOil obJsiacTtu Heba.

Takum 06pa3oM, MO-BHAMMOMY, BC€ THTAHTCKHE CHCTe-
Mbl B Bospuwiom Marenanosom O6/ake (YHCJIO HX OKOJ®
15) aBasAmwTCH Ha camMOM JeJie 3Be3JHLIMH acCOLHAaLHsMH,
XapakTepHble 4epTbl KOTOPBIX OBIJIM ONHCAHB B IpeAbIAY-
LuieM naparpade. |

KnhemaTtHka 3Be3iHbix acconuanui. Taxk xax cHJbI B3a-
UMOAEHCTBHSA 3Be3Jl B aCCOUHAUMH MaJibl MO CPaBHEHHIO C
IIDHJUBHBIM BO3AEHCTBHEM OOLIEro CHJOBOrO NoJs B [ anaak-
THKE, TO NO KpaiHefi Mepe B OTHOLIEHHH mnepudpepHiHbIX
YJIEHOB acCOUHAaLHil MOXKHO npeHebpeub CHUJIaMH B3aHMOeil-
CTBHS. . . \

PaccMarpuBasi ABHIKEHHE 3B€31 aCCOUMAUMH B IOJE CH.I
I'anakTuKH, HYXHO OTMETHTb, 4TO AHbdEpeHunaabHbli 3¢-
(eKT raJakTHYeCKOTO BpallleHHs1 NOJKEeH IIPHBECTH K B3a-
HMHOMY yHnaJeHHIO yjeHoB accounauuu. [Ipuuem ans Bpe-
MEHH yJBO€HHs pajHyca acCoOuHalHH MOJyYaeTcsi BEJHUHHA.
MOpsiika HECKOJbKHX AECSTKOB MHJIJIHOHOB JIerT.

JTOT BBHIBOA HE3aBHCHMO OT HaJIMUHsI BO3MOIKHBIX JO-
NOJIHUTENbHBIX NPHUMH PaCIIMPEHHs IIPHBOAHT K 3aKJi0ue-
HHUIO, YTO Ka)jas acCoOLHalHf BO3HHKJA CPAaBHHTEJbLHO He-
AaBHO H COCTOHT H3 3Be3[, pacXOAsIIUXCSA H3 KaKOro-To
1iepBOHAYaJbHOro o6beMa, B KOTOPOM BO3HHKJIH 4YJEHB ac-
COILM ALY,

OnHako ecan 6b paclIHPeHHEe acCOUMAlHH BBI3BIBAJOCH
TOJIBKO JAHPepeHHaNbEbiM  3(DHEKTOM TrajaKTHYeCKoro
BpalleHHs, TO pa3Mepnl ee YBEJHUYHBAJHCh Obl TOJABKO B
IJIOCKOCTH ['anakTHKH. B pe3ysabrare accouuanuu GbICTPO
MpUHUMAaJH Obl CHJIBHO CIVIIOCHYTYIO (hOPMY.

Uro Kacaercsi BO3MOMKHOTO paCUIMPEHHS acCOLHALHUH B
HanpaBJIEHHH, NEePHeHAUKYJSPHOM TaJaKTHYECKOH TIJ0C-
KOCTH, NOJA BJIHSIHHEM pa3HHUbl NEePHOLOB KO0Je6ATeJbHOro
JBHXEHHSA 110 Z-KOOPAHHATE, TO CjelyeT cKa3aTh, YTO 3TOT
3¢pdexr Oyner aeldcTBOBaTb ropasno MeajaeHsee. IlpHuuHa
TAaKOH MENJIEHHOCTH 3aKJIIOUaeTcsi B TOM, UTO NEPHOMAB KO-
Jebanuil IpH MaJblX aMIJIMTYAAaX He 3aBHCAT OT BEJHUYHHBI
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aMIJINTYAB, T. €. OT HauaJbHBIX YCJOBHH, NOKa 3TH am-
NIJHTYABI MaJibl.

[lockoabky HaOsOAaeMble acCOLHALUHM HAXOAATCH Ha
HH3KHX rajJaKTHYEeCKHX LIHPOTaX, 3Be3Jbl, B HHX COJepKa-
1Hecs], LOJIXKHB TakKXe HMeTb IIPHMEPHO paBHBIE MEPHO-
bl KoJsebaHuil no z-koopausHare. llostomy paccmartpuBae-
MBI addeKT AoJXKeH ObiTh BecbMa MaJa IO CPaBHEHHIO C
a¢dexkTom audpdepeHUHaNLHOIO BpalleHHs.

Mexay Tem HalOJIOJEeHHs He I[IOKa3nBalOT 0co6enHo
CHJIbHOH CHJIIOCHYTOCTH y TeX CHCTEM, KOTOphie paccMoTpe-
Hibl BHIlIE B KayecTBe IIPUMepOB. DTO OOCTOATENAbCTBO 3aC-
TaBJfAEeT AyMaTb, UTO CYIEeCTBYeT ApPyras NpHUHMHA pacLlu-
penHs, KoTopasi HrpaeTr ropasio GoJbLIYIO poab, ueM AHP-
“¢epeHLHAJbHOE JeficCTBHE TaJaKTHYecKoro Bpaumenus. Umen-
HO OCTaercs [PeANOJOXKHTb, YTO 3Be3Jbl aCCOLHALHH BhlJe-
TeJH B DPa3JHYyHBIX HaNpaBJIEHHAX C HEKOTOPBIMH CKOpOC-
TSMH H3 TOrO IepPBOHAYaJbHOro ob6bemMa, B KOTOPOM  OHH
00pa3oBaNHuCh.

DTH HayaJjbHbie CKOPOCTH [OJI2KHbI ObITh He MeHblue
1 xM/c, TaKk KaKk B NPOTHBHOM cJyuae yXe NpPH pa3Mmepax
aCcCOUHAaLHH B HECKOJIBKO IeCATKOB napcek 3¢ dekToM IH-
¢epeHHANbHOTO BpauleHusi Heab3ds Oyaer npeHebpeus, C
JApYyrof CTOPOHBI, OHH HLOJIXKHBI ObITh Menblle 10 KM/c, Tak
KaK B IIPOTHBHOM cJiyuae IIpH OIpeleJieHHH paAHaJsbHBIX
CKOpOCTeH 3Be3]l, HaupuMmep B accounaudud Bokpyr NGC
6231, sato 6pocHsock OB B ryasa.

Ecin HavasnpHas CKOPOCTb yRAJIEHHSI OT LIEHTpa MOpsii-
Ka 5 kM/c, To AHpbepeHuIHaNbHBIT 3)(EKT raIaKTHYECKOTO
BpallleHHs He OyAer AOMHHHPOBATb A0 TeX IOP, MoKa JH-
HeHHble pa3Mepbl acCCOLHMAUHH-AOCTHIHYT HECKOJNbKHX COT
napcek. Ho takne pasmepnl GyayT 03HauaTb yiKe IOJHOE
pacTBOpeHHe 3Be3Jl aCCOLHAIMH CpelHd 3Be3J NoJs, T. €. KO-
Hell accouuauHH. CjeloBaTesNbHO, CHIJIOCHYTOCTh aCCOLHA-
LM IIPH TaKHX cKopocTsix 6yaer caaboil. [lostomy ckopoc-
TH BbHIOpOCa NOpAAKa O KM/C ABJAWTCS HaHOoJee IpaBlo-
noXOOHBIMH,

ITO NPHBOAHT K BHIBOAY, YTO 3Be3/bl, COCTABJAIOLIHE
accounanHo o6bektoB tHna T Teabuwa B Teabue-Bo3sHueM,
O6blJTH BbIGpOIIEHB H3 YKAa3aHHOI'O NePBOHAYaJbHOro o6be-
Ma HECKOJIbKO MHJJIHOHOB JeT Ha3aj, 3Be3[bl, COCTaBJsIO-
mHe accouHauuw Bokpyr y Ilepces, — 10—20 MJH. jger
Hasax u T. A.

MoMeHT Hayasa paclIMpeHHs acCOUHAUHH A0JXKeH OblTh
Oo4yeHb OJH30K K MOMEHTy 00pa3oBaHHS 3Be3l, B Hell, Tak
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KaK AonylieHHe o TOM, YTO cucTeMa Oblja AOJT0 B CTAlHO-
HapHOM COCTOSIHMH M TOJIbKO NOTOM BCTYIHJI& Ha MYTb pac-
LIHpPEeHHs, NPOTHBOPEYHJo Obl 3Be3AHOIl aunamuke. Orcrona
3aKJ0yaeM, 4TO BO3PacT 3Be3j], BXOASAUWHX B aCCOLHMALHH,
Ha3MepsieTcss TOJbKO MHJIJIHOHAMH HJH B KpaffmeM cjyyae
JEeCATKaMH MHJIJIHOHOB JIET.

IJTO HAXOAUTCsI B XOPOUIEM COTJIaCHH C TeM (PaKTOM, UTO
B accouHaluuHu BcTpeualoTcsi 3ses3anl THna P Jlebexs, Boub-
¢da-Pante unu T Tenpua. 3Be3ga He MOXKET HaxXOAHUTbCHA B
coctosiiin P Jlebengs Goablie 1—2 MJIH. JieT, TaK KaK HH-
TEHCHBHOE BbIOpachiBaHUe BelleCTBa NPHBENO Obl K ee ModJ-
HoMYy ncuesaHoBeHuro. C Apyroii cTopoHB, o6aafas cperu
BCEX HM3BECTHBbIX 3Be€3Jl CAMbIMH BBICOKMMH CBETHMOCTSIMH,
3Be3abl P Jlebeasa umeror, M0-BHANMOMY, H HauboJbline
Macchl. EcaM W cyllecTBYIOT Apyrue cOCTOSHUS, COOTBETCT-
syouHe 60Jb1INHM HJH PaBHBIM MaccaM, TO NPOLOJXKHTE/b-
HOCTb HX JOJKHa ObITb OUeHb MaJia, Tak KaK TaKHe MacChi
Kpaiine penko Bcrpeuatorcsi. Ho 3Be3anl tHna P JleGeas
HE MOIJH 06pa30BaTbCs H3 3Be3J] MeHbIIHX Macc. CjaenoBa-
TeJbHO, UX HYXHO HNPHUUCAHTL K CaMbiM MOJIOAbIM 3Be3-
Aam. .
Yucao 3se3anbix accouuaunmi s lagaxrtuke. B nacros-
illee BpeMsi TPYJHO C OlpeAesJeHHOCTbI0 OTBETUTb Ha BOMPOC
O KoJiyecTBe 3Be3/HblX accouunauuii B [amaktuke. Ecau
TOBOPHTb TOJBKO O Te€X acCOlHAlHAX, Kyda BXOIASIT 3BE3/bl-
CBEPXTHraHThl PAaHHUX THIIOB, TO OHH MOTYT OBITbL 0OHApY-
JK€HBl Ha OOJbLIHX paccTosiHHsIX (A0 2-—3 THIC. Ilapcek).
ITosToMy 3HauyuTesbHAsT YacThb HX J0JXKHA ObITb HaM JA0C-
TynHa. BecbMa BepOsTHO, YTO UHMCJO AOCTYMHBIX HaM acco-
HALHIl 9TOrO THIA U3MepsieTcss AecATKaMH. JTO o3Hayaer,
YTO YHCJO BCeX TAKUX accounHaunuil B raJIaKTHKe nopsijiKa
O/JHOIl COTHH.

UTo xKe Kacaercs accollHailuil, KOTOpBlE  COCTOST M3
3Be3a1 T Tenbua u APYTHX KapJHKOB C SPKHMH JHHHAMH B
CIIEKTPax, TO HaM ceiluac M3BeCTHBl TOJBKO JiBe M3 HHX.
OnHako BecbMa BaHO, YTO OHH 0OHAPYKUBAIOTCS HAMH TO-
KA TOJbKO HA CAMbIX GIH3KHX paccrosunaXx. B xpyre ¢ pa-
JAHYCOM IOPSAKa OAHOH COTHH NapCeK UMeeTcsl OAHAa Takaid
accouHands. DTo O3HauyaeT, Uto oblliee YHCJIO0 HX B FanaK-
THKE U3Mepsercsl ThiCSUuaMH.

Ecan npuHATb 3TO 4YHCAO paBHBIM, cKawxkeMm, 10 Toic. H
YUeCTb, 4TO ACCOLUMALHH 3TOTO THNA MOTyT HalJIAaTbCH
B KauecTBe TAKOBBIX B TeueHHe BPeMeHH MOPSINKa HECKOJIb-
KHX MHJIJIMOHOB JieT, TO AJf TOro 4To0bl NOAAEPKHBAThL Hbi-

26



'HelllHee YHCJIO 3THX accouranuit B I'ajnakTHke, B cpenHem
Ha 1000 ner moJxHO NpUXOAHTbCA oOpa3oBaHHe He MeHee
ONHOH accouHauHu, coctosiuled u3 3Be3y tuna 1 Tesabia.

Bonpocnl popmuposanus 3se3s. Hekotopbie acTpoHOMbI
BLIABUTaJIH NpeAnoJioKeHne, 4yTO Bce 3Be3lbl [ anakTHKH
06pa3oBaJIHCh OJHOBPEMEHHO HJH IIOYTH OJHOBPEMEHHO
HECKOJIbKO MHJIJIHAPAOB JeT Ha3al, T. €. B 210Xy (GOpMHpPO-
BaHusl Haweill ['amakthukd. B cBere npuBeleHHBIX (PaAKTOB
37O IIpellloJioXKeHHe coBepuwieHHO pywHTcsi. (O6pasoBaHue
3Be3JIHbIX accouHauHud H (GOpMHPOBAHHE 3Be3J B HUX H3 Ka-
KOH-TO Apyroil ¢OpMBl CyUleCTBOBaHHSI MaTEPHHU I[1POHCXO-
HASIT HelNpepeBHO, «HNOYTH Ha HAWHX IJiazax». KoJau4yecTBO
accollHalHi, cocTosAux u3 3Bes3id tHna 1T Tesbua, BO3HHK-
HIMX 34 BPEeMs KH3HH ['anakTHKH, LOJXKHO U3MEPSIThCA YHUC-
Jom nopsiaxka 10 MaH. Mbl ele He 3HaeM, uYeMy PpaBHO
cpedliee YHCJO 3B€3J, BO3HHKAIOIIUX B OJHOIl acCOIHaHHH,
TaK KakK Onp€jenseM TOJbKO HauboJee sipkHe ujennl. Oana-
KO HYXXHO [peAnoJiarath, YTo 3TO YHCJO H3Mepsercs 1o
- MEHbliieHd Mepe COTHSIMH.

ITO 03HAaYaeT, YTO MO KpaliHeil Mepe MHJJHAPAbLl 3Be3]
‘B Haweil ['amakTuke chopmupoBanuce B pe3ynbrare obpa-
30BaHHsT 3BE€3AHBIX aCCOUHAUH H3 KAaKHX-TO APYTHX, HaM
HEH3BeCTHH X O0OBEKTOB.

Bosmoxubie apyrue THmbl accounaunii. Becbma Beposit-
HO, uTo cHcTeMa 3Be3] THNOB B u O B OpuoHe BMecTe ¢
Tpanenueii obpasyer OJHY TIHIaHTCKYI0 acCOLHALUHIO AHa-
MeTpoM, npesocxoasamuM 100 mapcek. 3Besanl Tpanmenuu u
OTKPBITOTO 3BE€3JIHOTO CKOIIJIEHHS!, CBSI3aHHOTO C Hel, obpa-
3yIOT, NO-BHAHMOMY, sApo 3TOil accounauud. Haanume or-
poMHOI NH(PDY3HOH TYMaHHOCTH JeJiaeT 3Ty CHCTEMY OCO-
6eHHo uHTepecHoil. OHa 3ac/ayXXHBaeT TILATEJLHOTO H3yye-
HHA. :

«JIpuxKymeecss cKkomaeHne» Dosbuwioii Measeiuus npej-
'CTaBJIsIET CHCTEMY H3 32 u/IeHOB, HMEWILYI0 aHamerp GoJee
ueM 200 napcex. I'pynna u3 11 3Bean o6pasyer siapo 3Toil
CHCTEMbl AHaMeTpoM Bcero B 9 napcek. OgHako B cHCTeMe
HET NPAMBIX NPH3HAKOB, KOTOPble YKa3blBaJjH Obl Ha MoO-
JI0I0CTh BXOJAAUIHX B Hee 3Be3XA. Bbpocaercs B rsaasa Takxe
MaJjioe YHCJO 4JIeHOB B Hell. BO3MOXHO, 4TO cHCTeMa SABJIS-
€TCsl OCTAaTKOM Hekorja 60oratoi acCcOLHAallHH.

Boionnl. B Hacrosimieii pa6ore ycTAaHOBJEHO HaJdHUMHe
B 'asjakTHKe OrpOMHOrO YHCJa 3Be3JHBIX AaCCONHAUHI —
3BE3[HBIX CHCTEM MaJOH NJOTHOCTH, HEYCTOHYHBBIX H pac-
CEHBAIOIHXCS B rajlakKTHYECKOM IIPOCTPaHCTBE. Yike Tenephb
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SICHA OrpOMHAasl poOJib 3BE3JHBIX acCouHalMil B BOIPOCAX
pa3suTHA 3Be3A. [loaToMy OHH 3ac/nyXHBAlOT caMoro THia-
TEJLHOIO H3YUYEHHH. ‘

OB IBOJIIOLLHH TAJAKTHK
(1958 r.)

Beenenne. llonbiTkH NpuUGJIH3HTBCSA K pa3pelleHHI0 BOIM-
poca O NPOHCXOXKJAEHHH TaJlJaKTHK OCHOBBLIBAJIMCb A0 CHX
nop rJyaBHbIM 00pPasoM Ha CHOEKYJASIIHAX, CBA3aHHBIX CO
crpemienneM OOBSICHHTb 3aMeuaTesbHblil (GAKT B3aHMHOro
yAaJieHUs1 BHEraJlakTHUeCKHX TyMmaHHocTteil. MHpMH cJioBa-
MH, 3TH IIONBITKH NPOU3BOAHJHCE B PAMKax CYLLECTBYIOIIHX
KOCMOJIOTHYECKHX TeOPHH, KOTOpble, KaK NPaBUJO, OCHOBBI-
BAalOTCA JHIIb HAa HEKOTOPHIX HHTErpadbHbIX H CpeJHHX Xa-
paKkTepHCTHKAX OKPYKawlllero Hac MHpPa TaJakKTHK.

XoTs H3yuyeHHe OJHXKAWIMX K HAM CKOIVIEHHH W rpynn
TaJaKTHK, a TakKXe HCciaeJoBaHue OTAEJbHBIX TaJlaKTHK elle
He TPOABHHYJAHCHL JOCTAaTOUYHO HaJIeKo, BCe Ke HaKOIMHJCH
yxke OoraTelil MaTepHaJ, Ha KOTOPBIII MOXKHO ONHPAThCA
IIPH pEeLIeHHH BONPOCOB, KACAIOUIUXCSH BOSHUKHOBEHHS H pas-
BUTHS TaJaKTHK. ' '

IIpn 3ToM ocoboro BHHMAaHHUS 3aCJYKHBAIOT AaHHbIE, OT-
HOCHLIHECHA K KPaTHBIM TaJJaKTHKaM, K TPYNnaMm TrajJakTHK
W K CKONJIEHHSIM TaJlakTHK. B 3Toil CBSI3M CTOHUT BKparTiie
OCTAHOBHUTBCSI HAa TOM 3HA4Ye€HHH, KOTOpPOe HMeJO H3yyeHue
KpaTHbIX 3Be3J M 3BE€3JHBIX CKONJEHHIl AJs1 npobaeMbl npo-
HCXOXKIEHHUST H IBOJIIOLHH 3Be3].

1. Camo cymecTBoBaHHe 3Be3IHBIX cKoljeHuil B [anak-
THKE BMeCTe C HeKOTOPBIMH CTATHCTHKO-MEXaHHYeCKHMH CO-
o0parkeHUSAMH O HeoOpaTHMOM XapaxTepe npoiecca pacmna-
Jla ckomnJeHuil npuseso eule B 30-Xx roaax x BbBIBOAY O TOM,
4TO .3B€3]bl, HX COCTaBJAILIHE, BO3HHKJIH COBMECTHO.

2. CraTHCTHYeCKHe JaHHble, OTHOCHIIHECHA K JBOHHBIM
3Be3naM, NPHUBEJH K BBIBOAY, YTO COCTaBJSIOIHE Kaxmou
3Be31HOIl napel UMeloT of0llee NMPOHCXOXKIEHHE,

3. CaMo0 cyuiecTBOBaHHe.3BE3JHHIX accolHauHil ,anxo
BO3MOXKHOCTh CAenaTb BBIBOA O npojionaxaioumiemcsi B ['a-
JIaKTHKe Tpouecce 3Be31000pa3oBands. OTKpbITHE paciliu-
PeHHsA 3Be3JHBIX acCOUHAUW# NO3BOJHJO CAeJiaTh 3aKJlye-
HHEe O TOM, UTO NO KpaiHeil Mepe 3HAUUTEJbHAsE 4YacTh
3Be3]l, BXOASAIIHX B NJOCKHE NMoAcHCcTeMbl ['anakTHKH (Cnu-
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paJjblible BEeTBH H AHCK), TaK»Ke BO3HHKJA B COCTAaBe 3Be3]-
HBIX TPVIIN, Tenephb yKe pachnaBLIHXCH.

4. M3yuenre auarpaMm clieKTp — CBETHMOCTb AJIsl 3Be3 -
HbIX CKOMNJIEHHH NO3BOJHJIO NOCTPOHTb HHTEPECHHIE CXeMBl
3BOJIOILHH PAa3JIHUHBIX 3Be3ld. DTH CXeMbl HYXKHaloTCs B
JajbHefinled NpoBepKe, OJHAKO HX 3HAaYyeHHe IOJs pelleHHA
npobiaeMbl Ype3BbHIYaHHO BEJHKO.

5. BoineneHHe kpaTHbiX cHcteM THna Tpaneunun OpHOHA
4J10 BO3MOXKHOCTb YCTAHOBHTb CYlLIeCTBOBaHHE OCOOEHHO
MOJIOALIX KPaTHBIX 3Be3J H TeM CaMbiM NPHOJH3UTBLCA K
caMomy MOMeHTY oOpa3oBaHus 3Be€3AHON TPYINHL.,

Ham Ka)kercs, YTO B 3TOM OTHOLIEHHH TIOJIOMEHHE AeJ
B MHpe FaJakKTHK siBJasieTcsl elle OoJjiee OJaronpusiTHLIM.
KpaTtnble ranakTHKH W TPyNNbl TajJaKTHK [OalOT HHTepec-
HBIIl MaTtepHas AJs CY/1eHHs O TPYNIOBOM. BO3HHKHOBEHHH
rajakTHK. boJsee Toro, TeHAeHUHs K TPYNNHPOBAHHIO B MH-
Pe ranakTHK HACTOJILKO CHJIbHE, YTO BCJAKO€ H3yyeHHe ra-
JIAKTHK IIOHEBOJIe CBSI3bIBAETCSI ¢ BONPOCOM O NPHpPOJe TOH
HJIH HHOJ TPYNNLI.

O6patuM Termeph BHHMaHHe Ha TO, YTO B KPaTHHIX Ta-
JIaKTHKaAX NepHojbl obpallleHHss JOCTHralT MHJAJAHApAA Jer
1 Gonee, a B CKOINJIEHHSIX BpeMs, HeoOXOAUMOE AJS OJHOTO
000poTa BOKPYr UEHTPa CKOIJIEHHS, NOJXKHO H3MepsATbCA
HECKOJALKHMH MHJJHAapAaMH Jjer. Mexay TeM Bo3pacT ca-
MHX TajJaKTHK IOCTHraeT, KakK NMPHHSITO AyMaTb, TOXKe Bce-
IO HeCKOJbKHX MHJANUApPAOB JeT. B Takom cJsyuyae kax
KpaTHble raJlaKTHKH, TaK H CKOMJEeHHUS rajJakTHK B HX Hac-
TOSIAEM COCTOSHHH JOJKHBI OBUIH Ja)e B CaMOil KOHGHTY-
paiHH KOMIIOHEHTOB COXPaHHUTh CJellbl NEPBOHAYAJNbHBIX YC-
JIOBHH oOpa3oBaHus rpynmnsl. A 3T0, N0-BHAHMOMY, 03Haya-
€T BO3MOXHOCTb NPHOJU3UTHCSI XOTsI OB K KHHEMAaTHKe Tex
ABJIEHHI], KOTOpbIe NpPHBeJH K 06pa30oBaHHIO T'PYIILL.

PH3HYECKHH CMBICJA TEHAEHUMH K rpynnuposanuio. [loc-
Je pabor LIBukku, a Takxe Hefimana, Cxort u Ilena nme-
10TCH BeCKHe OCHOBAaHHSA CYMTATh, 4TO OOJBLIIHHCTBO raJjak-
THK BXOIHT B COCTaB CKOIVIEHMH HJH TPYNN TrajakTHK, B
TO BpeMs KakK YHCJO H30JHPOBAHHBIX TAaJaKTHK B obuleM
MerarajJakTHYeCKOM mnoJe Majo. B aToM cMblcje Jpaxe
“TPYAHO TOBOPHTb O CKOJIbKO-HHOYAb OAHOPOAHOM obuieM
MeraraJakTHYeCKOM MoJie, KOTOpOe MOXKeT OBITb NPOTHBO-
NOCTaBJEHO CryUleHHsiM rajakTuk, CJeayer CYHTaTh, 4TO
3TO0 MNOJ€ KaK pa3 H COCTOMT B OCHOBHOM M3 Pa3JHYHBIX CKO-
IJeHHH M TPYIN, T. €. H3 HEeOAHOPOJNHOCTEH PpasJ/IHuHOTO
Macwraba. B aToM oTHoleHHM mnoJioKeHHe aesn B Mertara-
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JAKTHKE CHJbHO OTJHYAETCSI OT TOrO, YTO HMEeeT MeCTo
BHYTPH 3Be3JHBIX CHCTeM, rje OOBIUHO AOMHHHpyeT ofinee
3Be3/lHOe MoJie ¢ MeIJeHHO MeHsiulelcsa MJAOTHOCTbIO, &
CKOIJIEHHSI SBJSIOTCSI OTJEJbHBIMH, CPaBHHTE/IbHO pPEIKC
BCTPeYaOWHMHUCS B 3TOM I10Jie HEOAHOPOAHOCTSAMH.

M3 cratHcTHYECKOH MEXaHHKH cliefyeT, 4TO CKONJIEeHHsE
H IPYOIL ¢ TeUeHHEeM BPeMEeHH J0JXKHBl pacnanartbcd. [lpm
5TOM pacnaja OyJeT HOCHTb pAa3JHYHBIH XapakTep I Tpe-
60BaTh Pa3KLIX CPOKOB B 3aBHCHUMOCTH OT TOTO, HaXOAATCSH
JIU paccMaTpHBaeMble CKOIJIEHHS M TPYNNB B CTauHOHAp-
HBIX JiH60 B KBa3HCTALLHOHAPHBIX COCTOSHHAX € OTPHLA-
TeJbHOH »HeprHedl HJAH Xe B COCTOSHHAX, KOorja cpean
YJIeHOB CKOIIJIEHHSI HMeeTCS 3HAYHTEeJbHBIH HPOUEHT TaKHX,
KoTopble 06/1a0a10T NOJOXKHTEJNbHOH 3HEePrHell U MOTYT cpa-
3y NOKHHYTb CKONJIeHHe ¢ OOJBLIOH CKOPOCTHIO.

Bo BropoM cJiydae pacman AOJIKEH INPOHCXOJHTH 32
BpeMs. MOPsiAKa NMPOMEXKYTKA, HEOOXOJIHMOTO AJs TOTC, YTO-
6Bl TaMaKTHKa, BXOAsllasi B CKOIJIEHHE, lepecekJsa ero orT
OAHOTO Kpast 1o [HPYyroro, T. € 3a BpeMsi NOpsiiKa COTEH
MHJIJIHOHOB HJH 1—2 MJpA. Jer.

B NepBOM e cJyyae, KOrla CKOIJIeHHE obsagaer oT-
pHIATe/bHOSl HeprHeH, pacnag AOJXKeH NPOU3OUTH Gaaro-
Aaps TOMY, 4TO B pe3yJbTaTe B3aHMHBIX COJHXKEHHIl HEKO-
TOpbl€ TaJaKTHKH JOJIXKHBI HOJYy4aTb IOJIOXKHTEIbHYIO
SHEPrHI0 H NOKHAaTh CKONJieHHe. MHBIMH CJOBaMH, B 3TOM
cayyae JeilcTByeT MeXaHH3M, aHaJOrHYHBII TOMY, KOTODBIT
HMeeT MEeCTO B CTalHOHAPHBHIX 3Be3AHbIX ckomJeHusax. On-
HaKO 3TOT MeXaHH3M TpebyeT yxXe CPOKOB IOpAAKa COTEH
MHAJHAPAOB M OGosee Jer. [IOCKOJIBKY BO3pacT ras1akTHK
H3MepsieTcsi BCero HeCKOJbKHMH MHJJHApAaMH JeT, TO 3Ha-
YeHHKEe 3TOro MexaHHW3Ma B OOJIBILIHHCTBE CJYy4aeB HeBeJHKO.

Takum o6pa3oM, MOXKHO CKa3aTh, 4TO JHOO CKOM/IEHUS
JOJIXKHBI pacrnanaTtbcs BCJENCTBHe cBoell HecTalHOHAPHOC-
TH, €CJH OHH HMEIOT B CBO€M COCTaBe 3Ha4HTeJbHOe YHC-
JIO YJIEHOB C MOJOXHTEJNbHON 3Hepruel, fu6O OHU ABJAIOT-
CSl CTAUHOHAPHbBIMH M JOJXKHBl pacnalaTrbCs CTOAL MedJeH-
K0, uTO 3¢ ¢eKT 3TOro pacirtajia He MOKET HMEeTb CYL[IBCTBEH-
' HOro 3Ha4YeHHs.

MoxHO npeacTaBHTb cefe, KOHEYHO, H oGpaTHbm npo-
1ecc, KOria BHeIIHsA rajJaKTHKa BXOAHT B CKONJIEHHE CO
3HAYHTEJbHOIHl CKOPOCTBHIO H, OTAAB TaM CBOX 3HEPFHIO, OC-
TaeTcsi B CKONJIEHHH. O,ZIHaKO HeTPYyJIHO MOKa3arb, uTo Ta-
KHEe IIPOLeCcChl NPH COBPEMEHHOM COCTOsIHHH Merarasiaxkri-
KH JOJI¥HBl MPOHCXOAHTH C YaCTOTOIl, HAa MHOTrO NOPsIKOB
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MeHblulell, yeM TpsiMble TpollecCh BbIOpoca TaJakKTHK H3
CKONJIEHHSA. | '

BuiBon. B cospemennbix ycarosuax Meracaraxruxu cko-
NAEHUS U 2pYynnbl. Moyt AubO COXPaKAToCA, Aubo pacna-
dareca. Ho onu He moeyr oboeau,arsvcsa 3a cuer 2aiaKTUK,
KOTOpble S803HUKAU HE3ABUCUMO OT HUX.

OTKNOHEHHS OT JAHMCCOLHATHBHOrO paBHOBeCHs. 3acny-
JHBaeT BHHMaHHUs TOT (PaKT, UTO B COCTABE€ H3BECTHBLIX HaM
CKONJIEHHIT TaJIJaKTHK BCTpPEdaroTCd ABOIHBIE H KpaTHble ra-
JakTHKH. DoJjiee wacto ABoiinble W KpaTHble TaJakTHKH
BCTPeyaloTCs B paccesHBIX ckomaenusx tuna Virgo. [lo-su-
AHMOMY, UX TOPa3ji0o MeHbllle B KOMMIAKTHBIX CKOIJIEHHAX
Tuna Coma. B Takux cpaBHHUTeqbHO OeJHbIX rpynnax, Kak
MECTHasl CHCTeMa TaJlakTHK, ABOiHbIE W KPATHBIE TaJaKTH-
KH BCTPEYAlOTCS OTHOCHTeJbHO dacTo. OQHAKO ecau y4ecTb
CyllecTBOBaHHe CyOKap/JHKOBBIX TaJlakKTHK THIA OOBLEKTOB
B Cryabnrtope u Ileuu, TO Ka)aas M3 KpPaTHbIX TaJdakTHK
MOKeT, IO-BHJIMMOMY, CUHTATbCsl TPYIINOIl, cocTosumieil H3
MPHMePHO AecsiTkKa uJeHoB. Tak, HanpuMep, Hama [anak-
THKa ¢ MareasanosuiMd O61akamu oGpa3yer TPOITHYIO CHC-
Temy. Ho oHa OKpyXKeHa ellle HECKOJNbKHMHU CyOKapJIHKOBHI-
Mu cucremamu tHna Ckyabnropa. ['anmaxkTuka B Anapomene
SABASETCA KPATHOH CHCTEMOH, COCTOSIIER W3 NATH UJIEHOB.
Ho, BeposTHO, H OKOJO Hee uMelOTcst cHcTeMbl Tuna CKyJbIl-
Topa. [lo aToil npuuuHe, Kazajaoch, caea0BaNo 6bl TOBOPHTH
CKOpee O rpynnax, B KOTOPble BXOAAT COOTBETCTBEHHO Ha-
ma [anaktuka ¥ M 31. BenmomuuM, oaHako, 4To, TOBOpPSl O
KPaTHOCTH 3Be3], Mbl HE YUYHTHIBAEM BO3MOKHOI'O NPHCYT-
CTBHA INJaHeT, NOCKOJbKY 3TH mocJaelHne obaazaiwTt mac-
€aMH, He3HAUUTeJbHHIMU TI0 CPaBHEHHIO CO 3Be3laMH. Tou-
HO TakK »Ke TPH ONpeJeseHHH KPaTHOCTH TaJlakTHK Iefe-
c006pa3HO He YyUYHTHIBaThb cucTeMbl THna CKyJbOTopa, Kak
He YYHTBIBAIOTCS M LIapoBble CKOIJIEHHsl, HMeIolHe, 10-BH-
JAHMOMY, Macchl, JHIb HEMHOTO yCTynannme MaccaM ra-
JIAKTHK THIIA CKyJIbHTopa

B Takom cJsy4yae NpHUXOAUTCH CUUTATHCA ¢ (PAKTOM, UTO
B naleil MecTHOll cucreme, colepxkauleH JHUHIb HECKOJbKO
oauHoyHbX ranaktuk (M 33, NGC 6822, IC 1613 u, Bo3-
MOXKHO, HEKOTOpble JApyrue), HMeercsl ofHa TpoiiHas Tra-
JIaKTHKA M OJlHA rajliakTHka eule 6oJiee BBICOKOH KpaTHOC-
TH. MOXHO NOCTaBHTH BONPOC: KAKOBO JOJIKHO ObljI0 ObITh
MaTeMaTHYecKoe OXKHAaHHe YyHucsaa ABOMHBIX H KPAaTHBIX Ta-
JIAKTHK TIPH JHMCCOUHATHBHOM paBHOBecHH? (OKa3bBaercs,
gTO0 MaTeMaTHyecKoe OXHJIaHHe YHcJga JBOWHBIX raJlakTHK
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B MecTHOfl cHcTeMe HOJXKHO OblI0 O6BITH Menbuie 0,05, a
yHcJa TPOMHBIX raflakTHK U rajakxTHK 6o0Jiee BBICOKOIl KparT-
HOCTH — BO MHoOro pas Menbuwe. [losatomy TtoT (axrt, 4TO
MBIl UMeeM B MecTHOIl rpymnne rajakTHK ABe CHCTEMbl CTOJb
BHICOKOH KPaTHOCTH, SIBJASETCA OYEHb CHJbHBIM OTK/JIOHCHH-
€M OT IKCCOIIHATHBHOI'0O PaBHOBECHSI. ‘

Ecau 6bl mapsl TrajdakTHK H KpPaTHble TajakKTHKH BO3HH-
KaJii B pe3yJbTaTe B3aHMHOTO 3axBara (NpH TPOHHBIX COJH-
JKeHIsIX) HJAH KaKMM-HHOYIb HHBIM o6pa3oM, H3 He3aBHCH-
MO APYT OT ApYyra BO3HHKUIMX OAHHOUHBIX TaJIaKTHK, TO Ha&
‘HavaJbpHOM 3Talle Pas3BUTHA CKOIJIEHHH B HHX, KOHEYHO,
MOrJAHM Obl MMETb MEeCTO OTKJOHEHHs OT JAHCCOIHATHBHOTO
pasuonecust, ONHAKO 3TH OTKJOHEHHS HOJIXKHBI OblIH OHITH
B IPOTHBONOJOXKHYIO CTOPOHY, T. €. YHCJO KPaTHBIX raJak-
THK J0J2KHO OBLJIO OBITh MeHbllUe, ueM IPH AHCCOIHATHBHOM
paBHOBecHH. TOJBLKO C TedyeHHeM BpeMeHH cpefHee YHCJIOC
KPATHBIX TaJakTHK B CKONJEHHAX MOIJIO Obl HOCTHTHYTH Te-
OPETHYEeCcKOro 3HAaueHHsi, COOTBETCTBYIOLIETO JAHCCOIHATHB-
HOMY paBHOBecHIO. [IpOleHT KpaTHBIX rajlakKTHK C TOYHOC-
ThI0 10 CTAaTHCTHYECKHX (JAYKTyauHu#H B 3TOM cJiyyae HHKOT-
Ja He npeB3ouies Obl YKa3aHHOTO TEOPETHYECKOro 3Haue-
HES,

Tor dakT, 4T0 NPOLEHT KPATHBIX CHCTEM HA CaMOM jeJie
ropasjlo BhHIIE 3TOTO TEOPETHUECKOro Ipejena, YKa3biBaeT
Ila HeIpaBHJALUGCTb HAUlero IPeANoJIOXEHHs O TOM, 4TO
KpaTHble rajJaxTHKH BO3HHKJH H3 OJHHOUHBIX.

BuiBon. Cocrasasnwuiue 11000 KparHou 2AAQKTUKLE
BO3HUKAU COBMECTHO. ‘

HaGawpnaeMble KOHQUrypauuH KpPaTHBIX TajaKTHK. 3a
BPEMsl JKH3HHU raJiakTHK (HEeCKOJLKO MHJJHAPAOB JeT) BO3-
MYLIEHHSt B COCTOSHHAX KPaTHHIX TaJaKTHK, BO3HHKaIOLlHe
pcaegcTsue cONViKeHHIl ¢ APYIFHMM BHEIIHHMH TaJlakTHKA-
MU, AOJEHB OblaH ObITh He3dHauHTedbHBIMHE. [To3TOMYy MOK-
HO PacCYHTBIBATh, YTO 3TH COCTOSIHHS HOCAT B cebe cjaeanr
NepBOHAYAJbHBIX YCJA0BHH BO3HHKHOBEHHS KPAaTHBIX CHCTEM.
ECcTeCTBEHHO NO3TOMY HCKaThb B CTATHCTHYECKHX [aHHBIX,
XapakTepH3YIOUHX COBOKYNMHOCTL ABONHBIX H KParHbIX ra-
JAaKTHK, HHbOpMAUHIO 0 MexaHH3Me HX obpasoBaHusd. K co-
»KaJEHHIo, MBI He pacnoJjiaraeM AOCTaTOYHO HaAeXHBIMH KO-
JHYECTBEHHLIMH AaHHBIMH nogo6Horo poxa. Hanpumep, 6bi-
JO GBI HHTEPECHO 3HaThb 3aKOH pachnpelesieHHd pPacCTOAHHIT
MEXJY KOMIIOHEHTAMH [BOHHBIX raJakTUk. Yro xe kaca-
eTcsl 3HaueHHii 3TOro PacCTOSIHHSA A/ OTAEJbHBIX HM3y4eH-
HBIX map, TO caMu 1o cebe OHH BPAJL" JH MOIyT
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A4Tb OCHOBaHHe J1Js1  KOCMOTOHHYECKHX  OBOOGIMEeHHH..

Coseplrenno uHaue OOCTOHT [€JO C KParHbBIMH Trajak-
THKaMH, B KOTODBIX 4HC/JIO KOMIIOHEHTOB OoJbllle ABYX..
Kaxjas Takas TaJakTHKa XapaKTepH3yeTCsl HeKOTOPOi.
IPOCTPAaHCTBEHHO!N KOH(HrypanHeii ee KOMIIOHEHTOB. Pac--
CMOTpEB faxe HeGOJBIIOE YHCJIO MOAOOHBIX KOHPHUTYpPaUHH,.
MBI MOKeM CJesaTh 3aKjJloueHHe o npeobJjajaiolieM cpelau.
KPATHBIX IaJIaKTHK THIIe KOH(HUIypalHil.

Ilpu u3yuenuu npo6GseM, OTHOCSUIHXCS K CPaBHHTEJIBHO-
MOJIOABIM KPaTHBIM 3Be3[aM, Mbl pas3fieJIuJH BCE BO3MOX--
Hble KOH(HIYpaIllHH Ha ABa TJaBHBIX THNA: KOH(PHTYyPaUHK.
tuna Tpaneuun Opuona W KOHPHUIypamHH OOBIKHOBEHHOTO-
tuna. HanoMHuMm onpegeneHue Tex H -APYyrux.

[Tox kparHoii cuctemoil THIa TpameluH Mbl IOApPasy--
MeBaeM KPaTHYIO CHCTEMY, B KOTODO¥l MOXKHO HaiTH TpH.
TAKMX KOMHOHEHTa @, b, ¢, 4TO BCce TPH paccTosinua ab, be,.
@C OJHMHAKOBOTO NOPsSAKa BeJHYHHbl. EcAH B KpaTHOH CHC--
TeMe HeJb3si HafTH Tpex TaKHX KOMIIOHEHTOB, TO ee Hasbl-
BalOT CHCTeMOH OOBIKHOBEHHOIO THIA.

Kak H3BecTHO, CpelH 3Be3l] pe3Ko Inpeobsanaior cCHC-
TeMbl OGLIKHOBEHHOro THna. TOJbKO JIHIUIb CPpeiH KPaTHBIX.
3Be3jl, B COCTaB KOTOPBHIX BXoAsiT 3Be3nl Thna O, nabJuoga-
‘erTcA GOJbLION MPOIEHT cucTeM TUna TpamenrH. B meHbuieit
CTeMeHH 3TO CHpaBel/MBO B OTHOIUEHHH ~CHCTEM, Ky[at
Bxoasit BO-3Besapl. Kak H3BecTHO, 3Ta OCOOEHHOCTH 3Be3.1.
tuna O u BO cBsizaHa ¢ HX OTHOCHTEJNbHOH MOJIOLOCTBIO.,
[TockonbKy, OAHAKO, 3Be3Abl 3TOTO THIA COCTABJAIOT HHY-
TOXKHBIH MPOLEHT BceH COBOKYMHOCTH KpaTHHIX 3Be€3ld, TO-
3TO He MeHsieT TOro (pakTa, 4To KpaTHble 3Be3Jbl, Kak Mmpa-
BHJIO, TNPEeACTaBJSIT co60il KOHQUrypauHH OOGHIKHOBEHHOIO-
THIA.

C coBeplIeHHO HHBIM IOJIOXKeHHeM MBI CTaJKHBaeMCH B
cjJydae KpaTHbIX rajgaxtak. Ecau mb GepeM KpaTHBIe CHC-
TEMBI, cOogepkKallHecst B ONYGIHKOBAHHBIX CIIHCKaX ABOHHBIX.
H KPaTHBIX TaJIakTHK, TO OKa3blBaeTCH, YTO MPOIEHT KOH--
durypaunufi Tuna TpaneuHd cpeiH HHX 3HAYHTENbHO Ipe--
BOCXOJHT MPOLLEHT CHCTeM OOBIKHOBEHHOrO THIIA.

Tak, Hanpumep, cpen 132 KpaTHBIX rajlakTHK, BCTpeda--
IolHXxcs B Kartagaore XosambOepra, 87 HMeEIOT TakHe KOHpH--
Typaluu, 410, 6e3yCcJOBHO, LOJIKHB OBITb OTHECEHH K THIY
Tpaneuun. Tonabko 27 cHCTeM SABASAITCA CHCTEMaMU OOBIK-
HOBEHHOIO THMA, B TO BpeMsl KaK OCTaJbHbele 18 HMeEIoT KOH-:
¢Gurypaunuu IpoMeXyTOYHOIO THIA. | |

Ec.rm MBl BplOepeM H3 Karajora BH3Yya/JlbHO KpPATHBIX
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:3Be3j Bcero Heba Te 1UeCTb KPATHBIX, IJ1aBHble KOMIIOHCHTLI
KOTOPbIX 006J1a1a10T HAaHOOJBbUIHMHY BHIHMBIMH SIPKOCTAMH
.CpellH BCeX TJAaBHBIX KOMIIOHEHTOB KaTaJjora KpaTHBIX
.3B€3/l, TO OKaseTcs, 4YTO BCe 3TH UIeCTb KpaTHHIX 3Be3]
'UMeIOT KOHDUrypauun oObIKHOBEHHOIO THIIA.

Ecaun xe temepb MBI BBHINHLIEM H3 KataJjora Xoambepra
HIIECTb KPATHBIX TAaJaKTHK ¢ HauOOJBIUHMH SAPKOCTAMH
'T/IaBHBIX KOMIIOHEHTOB, TO BCE OHH OKaXyTcd CHCTEMaMH
tuna Tpamnemnu.

Bo3bmem nasee nauboJiee pKylO 3Be3dy BLICOKOH Kpart-
.#ocTH. Hanpumep, cpeau H3BeCTHBIX HAM  IUECTHKPATHHIX
.3Be3;i HauboJbluel BUAMMOI sipkocTbio obJsanaer Kacrtop.
F'oBopsi 06 3TO# 3Be3lle KakK O LIGCTHKPATHON CHCTEMeE, MBbl
“VUHTbIBaeM, UTO KaXAbIH U3 ee TpeX BH3YaJbHbLIX KOMIIOHEH-
TOB ABJISIETCS CHEKTPaJ/bHO-IBOHHBIM. DTO CHCTEMA, HMEIO-
11asi THNHYHYW OOBIKHOBeHHYIO KOHburypauuwo. C apyro#
«CTOPOHBI, HaHboJee BHIAAKOIHUMCS 1O 6JecKy 00beKTOM cpe-
M DIeCTHKPATHBIX TaJIaKTHK SIBJAAETCS KpaTHasg CHCTeMa
NGC 6027, usyuennass Cefijpeprom. OHa sBJASETCH Xapax-
‘TepHoil TpaneuHeii.

BuiBOR. BoabuiuncT8o KpaTHolx e2QAQKTUK oObaadaer
KoHpueypayuanu tuna Tpaneyuu.

O npuumHe npeoGsanaHus kKoHdurypauuid THna Tpane-
(UK. ToT (akT, yTo nMogaBJasioulee GOJBLWHHCTBO KPaTHBIX
.3B€31 UMeeT KOHGHTYpaUuHW OOBLIKHOBEHHOIO THIIA, HAXOJAHT
«Jaeaywlee ectTecTBeHHOe oObsicHenne. KondHurypauusa Thna
Tpaneinu, Kak npaBuJio, HEYCTOIlUNBA Jaxe B TOM cJyuae,
»2CJIM TIOJIHAS SHEPTHs KPAaTHOH cHcTeMsl oTpHuarenbHa. C
“TeyeHHeM BpEeMeHH NpPH OJM3KOM NPOXOXKIAEHHH APYr OKOJIO
JApyra JIByX KOMIIOHEHTOB OJHH H3 HHUX MOKeT NpHOOpecTH
KHHETHYECKYIO 3HEPruio, AOCTATOUHYIO, YTOOB TOKHHYTH
«CHCTEMY. ITO TOT K€ MeXaHH3M, KOTOPbIil JeHCTByeT B OT-
KPBITHIX 3Be3AHLIX cKonJenusiX. [loacuerst noKasbBaoT, 4710
ST pa3pyllieHHs CcUcTeMbl, obnanaloieii KOHGHrypanuei
runa Tparnenun, B cpejHeM HYKHO, YTOOBl €€ KOMIIOHEHTLI
«COBEPIIUJIH HecKoJbKo o6opoToB. st O0OJbLUIHHCTBA 3BE31
"3TOT NPOMEXKYTOK BPEMEHH HHUTOXKEH 10 CPaBHEHHIO C HX
‘Bo3pactoM. [loaTomy noaasJssiouiee OOJNBHIHHCTBO BO3HH-
'KaBIIUX B IanakrthHke cucrteMm THna Tpaneuuu goJikHO OBLIO
'Pa3spylwIHTbCH. -

Bo3pact KpaTHBIX ra/jiakTHK H3Mepsiercss HeCKOJbKHMH
"MUJJHAPAAMH JieT, MeXIy TeM KakK BpeMs o00poTa B HHX
JIOCTHraer nopsiika muanuapga Jjer. CiaenoBaTesnbHO, KOM-
:JIOHEHTHl KPATHBIX TaJaKTHK MOTJH YCIeTh COBEPIIHTDL JHIIb
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oueHb HeGoJabmIoe yucao oboporoB. Ilo 3Toll npHuHHe KpaT-
Hble TaJaKTHKH, HMeBlLIHe KOHGHrypauHu THna Tpamneuus,,
He yclieJqH pa3pyWHTbCH.

B b1 B 0 1. Buicokuii npoyenr koungueypayuu runa Tpane-
yuu cpedu- KparHelx 2aAAKTUK HAXOOUTCS 8 NOAHOM CO2AQ-
Cul ¢ COOTHOUWEHUEeM MeHIY B803PACTOM 2AAQKTUK U nepuo-
damu obpauienus 8 KPATHbIX CUCTEMAX.

KpaTtHble cucreMbl ¢ NMOJOXHTEJNbHOII aHeprued. Mpl o
CUX NOP MNOAPa3yMeBdJH, YTO BC€ KpaTHble rajlaKTHKH -BO3-
HHKAlOT KaK CHCTEeMBl C OTPHLATEJbHOH IOJIHOH 3HEeprueu..

Ha camom nese nad cyxaeHHsl O 3HaKe SHEPruH JaHHOIL
KPATHOH CHCTEMbl HaM HYXKHBl [JOBOJBHO NOAPOOHBLIE naH-
Hble 0 MaccaX KW CKOPOCTAX KOMIIOHEHTOB, NOMHMO JaHHBIX.
00 ux KoHdurypaunuu. K coxkaleHH1o, HMeBLIHecH 10 IOC--
JeJHEro BPeMEeHH CBEJCHHA O Maccax JBOHHBIX ¥ KpaTHBIX.
raJaKTHK MOJYYaJHCh U3 NPeAloJOXKeHHs, UTO cucTeMa 06—
JlafaeT OTPHUATENbHOH 3Hepruei, T. €. U3 THNOTE3bl, KOTO-
pYI0O KaK pa3 HaAJEXHT NPOBEPHTH.. -

OaHako OKOHYaTeNbHOE pelleHHe BONpPOCa O CYLIeCTBO--
BAHHH KpPaTHbIX TaJaKTHK, 00/JaJaollHX [OJOXKHTEIbHOMN.
9HEpryeil, BO3MOXKHO TOJNBKO HA OCHOBaHHH KPHUTHYECKOTO:
H3yueHHd (PaKTHYECKOro MarepuaJja, npaBjia, NoKa BeCbMa:
CKYAHOrO.

Mbl npHBefeM 3[4eCbh HEKOTOpble AAaHHble, CBHIAETEIbCT-
BYIOLIHE B NO&Ab3Y TOrO, YTO HEKOTOpPble KpaTHbIE raJaKTHKH:
1eHCTBHTEJNbHO 006JaAa0T NMOJOXKHTENbHON IOJHOH SHepru-
eil: |

a) ecsJiH DPHHATH, YTO BCEe KPaTHHe CHCTEMBbI 06sajlamT
OTPHULATENbHOH MOJIHOI 3Hepruei, To U3 HabJIOAeHHbIX pa3--
HOCTel paAHaJbHBIX CKOPOCTeH KOMIIOHEHTOB JBOMHOH HJIH:
KPaTHOIl rajlJaKTHKH MOXHO JeJaThb CTaTHCTHYECKHEe 3aKJIIO-
UeHHS O CpPeAHHX Maccax ranakTHk. PasnenbHoe paccMoT-
peHHe BONpOCa AJsi ABOIHBIX TaJakKTHK H JAJd TaJdaKTHK:
6oJiee BBICOKOI{l KPATHOCTH NPHBOAHT B 3TOM cCJiyyae K 3aK-
JIOYEHHIO, YTO MAacCChl I'aJJaKTHK, BXOJSIIIHX B CHCTEMY BBbIC—
el KpaTHOCTH, NMPHMepHO B 3 pa3a 06oJjblie, YeM - MacChr
KOMIMIOHEHTOB ABOHHHIX raJakTHk. [1OCKOJIbBKY HeT OCHOBa--
HHH CYHTATb NPHPOAY TaJaKTHK B CHCTEMax Ppas3JIHYHOIL
KPaTHOCTH Pa3/HYHOM, NPUXOAHUTCH AONYCTHTb, UYTO CPCAHE
CHCTEM BBICIIEH KPATHOCTH OTHOCHTEJBHO dalle BCTpPeYaroT-
CA CHCTEMBI C MOJIOKHUTEJbHOH 3HeprHel;

6) paccCMOTpHM rpynmy ranakTHk, cBsi3aHHylo ¢ M 8l.
Ouna cocrour u3 ueThipex spKux ranaktuk: NGC 3031
(M 81), NGC 3034 (M82), NGC 2976 u NGC 3077, a Takxe-
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M3 HECKOJbKHX GoJiee csnabpix ranakTHK. Buaumbie HHTe-
TpaJbHble (QororpagHyecKkHe 3Be3JHbI€ BEJHYHHBI 3THX 4Ye-.
‘THPeX raJJakTHK, COTJIacHO onpeaenenHio XoaMmbepra, paBHH
7,85; 9,20; 10,73 u 10,57 coorBercTBeHHo. Ecau Mbl He Xo-
“THM JOINYCTHTb CBE€PXBBLICOKHX 3HAU€HHUH OTHOLUEHHS MAacCChl
K CBETHMOCTH, MBI AOJIXKHBI INPHHATb, YTO MAcCChl BCeX 4Jje-
‘HOB TI'pPYIINBI, KPOMe I[ePEeYyHCJEHHBIX, MaJbl, H MO3TOMY MO-
JKEM PacCMaTpHBATL TPYNNY KakK IUHPOKYIO YETBEPHYIO CHC-
temy. [lo cBoeil KOH}HIrypalHH OHa COOTBETCTBYET THIY
Tpaneunn. To, uTo Bce ueTnipe nepeyHC/leHHblE T'aJAKTHKH
SIBJSIIOTCA YJleHaMH OJHOH (pH3HYeCcKOil rpynnbl, BHITEKAET H3
caenyiomHx coobpaxenuii. M3 Hux tpu (kpome M 82) ume-
fot OJH3KHe pajHaJjbHbie CKOpocTH. HMX cpenHss, ucnpas-
JeHHaa 3a ABuxeHHe CoJHUa, JydeBassi CKOPOCTb paBHa
+72 kM/c. Tonbko y ranaktuks M 82 JyuyeBas CKOPOCTb
paBHa +410 kmM/c. H09T0My OTHOCHTEJIbHO Hée MOXET BO3-
HHKHYTb COMHEHHe B npnnan.nemﬂocm K rpynne. OpaHako
mexay ranaxktukoid M 82 u rasaxrukoii NGC 3077 cymect-
BYeT OYeHb TeCHoe (pu3HuecKoe cxoicTBO. O6e OHH nNpHHAaA-
JleXKaT K KaTerOpHH HPPeryasipHbIX raJakTHK, COCTOSIHIHX H3
HaceJieHHs1 BTOPOro THia, H o6e 06/1a8al0T BLICOKOH NOBEpX-
'HOCTHOH SIDKOCTbIO. BceuaeacTBue Toro 4to coBmajeHHe yka-
3aHHBIX XaPaKTEPHCTHK CPEeAH OTHOCHTEJNbHO SIPKHX TraJjak-
THK BCTpeuyaeTcss O4eHb PeJIKO, CjAeAyeT CUHTATbh KpaliHe He-
BEPOSITHBIM, 4TO Mbl HM€eM 374eCh HeJO CO CJAY4YaHHBIM Npo-
-eKTHpoBaHHeM M 82 Ha ob6JsacTh He6a, 3aHHMaeMyl0 TpyI-
noil. Takum 06pa3oM, MOXKHO CYHTATb TOYTH AOCTOBEPHBIM,
YTO BC€ YeThipe rajakTHKH (PH3UUECKH CBSA3aHB MeXAy CO-
00i1. Toraa pasHuHuy B Jy4eBHIX CKOPOCTSAX CaeAyeT 0ObsiC-
HUTb OPOGHTAJNbHBLIM ABHKEHHEM.

EcrecTBeHHO cHauana JONYCTHTb, YTO HaHGOJblUEH Mac-
+COl M3 YKa3aHHBIX YeTbipeX raJakTHK o6JajaeT Han6oJee
Aapkad, T. e. M81. Ho macca ee onpenenedHa Ha OCHOBaHHHU
‘u3y4yeHus BpauleHusi. Ona 6auska x 10! macc Coanua. Jly-
‘yeBasg ckKopoctb M 82 oranyaercs OT JyueBOH CKOPOCTH
M8]1 na 327 km/c. PasHuna npocTpaHCTBEHHBIX CKOPOCTE
‘Moxker 6biTh Topasno Ooavuie. HeTpyaHo paccudraTth, 4TO
Takas Pa3sHOCTb CKOPOCTell MOXKeT COOTBeTCTBOBATb TOJIBKO
runepbOJHYECKOMY [BHXKEHHI0, eCJH CyMMa Macc rajak-
THK M 81 n M 82 menbine, yem 3-10!! conneunsix macc. Ta-
KHM 00pas3oM, ecJH NpelaloJiaraTtbh 3JJHNTHYECKOe JBHXKe-
HHe, Macca ranakTtuku M 82 joaxkHa Bo BCAKOM cJyuae
npeBocxoAuTh 2-10!! conneynnix macc. TakuMm o6pa3om, J0-
'MHHHPYIOLLYIO DOJIb. B CHCTeMe [OJIKHA HIrpaTh raJakTHKa
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M82. Ecan rak, 1o Bo3HHKaeT TpyaHocth ¢ NGC 3077, ay-
4eBasg CKOPOCTb KOTOPOH OTJIHYAeTCs OT JIyd4eBOil CKOPOCTH
M82 vxe na 436 KM/c U KOTOpas HaXOAMTCs B NPOEKUHH
#Ha paccrosuny nodtH 55 Teic. napcek or M82. Ilaa roro
4100OL OOBACHHTD 3TY PA3HOCTb CKOPOCTEH, HAJ0 AOMYCTHTH,

470 MHHHUMaJbHaa Macca M 82 Gosblie, yem 10'? cosHeUHBIX
macc. Takoe npeanosoxkeHHe Befer K HeoOwpuaiino 60JbUIO-
My 3Haueuuto otHouienus M/L nas M 82 (nopsanka 500).

YuHTHIBAsA e, YTO peaJlibHble OTHOCHTEJbHbIE CKOPOCTH MO-
TYT COCTABJATH 3HAUMTEJbHbIE YTJbl C JIYUOM 3PEHHS, Mbl
fipufeM K ewe GOabHIHM 3HaueHuaM maccel M 82. Eauncr-
BOHHBIM BBLIXOAOM H3 CO3AaBIHErocsl HOJIOKEHHA SBJseTCH
Jonyllenye, uTo rajakTHka -M 82 mnpocto ylasjsiercst H3
TPynnbel CO CKOPOCTHIO, 3HAUHTEJbHO I[PEBOCXOAAILEH CKO-
POCTb OTPHIBA. JTO O3HA4AeT, UTO OAHH M3 YJIEHOB IPYIIIbt
NOJYYII Y¥Ke B NpOUECce ee BOSHHKHOBEHHS TNOJIOKHTE/b-
HYIO 3HEPrHio; _

B) HHTCPECHBIM NPHMEPOM SABASETCH oerbrraﬁ 1IBUKKH
Tpynna 3 tpex rajaktuk: 1C 3481, IC 3483 u anonumuas
TaJaKTHKa, HAXOAAIASACSH MexKAy HHMH. JIyyeBble HX CKO-
POCTH COOTBeTCTBeHHO pasubl +7011 kM/c, +33 KM/c H
+ 7229 xMm/c. 3arajkoit sBasercs ranaktika 1C 3483. Ecau
oHa GU3NYeCKH CBS3aHA C OCTAJIbHbIMH JABYMS, O u€M CBH-
HeTesbCTBYET COeJHHsIOIee BCe TPH TaNaKTHKH BOJOKHO,
TaK JKe KaK H 6Jau30cTb BHAMMBX BejuiduH 1C 3481 wu
IC 3483, To Mbl PAMO AOJIKHBI 3aKJIOYHTb, YTO HMEEM Jle-
JIO ¢ TaJIaKTHKOil, yaaJasiomeicss OT Ipynnel, B KOTOPO# OHa
BO3HHKJIA.

Ecau xe IC 3483 cayuafiHo NpoeKTHpPYeTcsl Ha KOHel,
BOJIOKHA, a4 HA CaMOM jeJe siBJideTcsi OJIM3KOil rajlaKTHKOH
B COOTBETCTBHH CO CBOeil pajHaJ/ibHOIl CKOPOCTbIO, - TO abco-
JIOTHAdA BeJIMUYHHA 3TOI rajlakKTHKH AOJKHAa ObiTb OdYeHb
Huuska. Ecan, sanpumep, IONYCTHUTb, 4TO OHA BXOIHT B COC-
TaB cxonjieHuss B [leBe, TO Mbl JOJIKHB NPHNHCATb 3TOH
rajJakTHKe aGCOJIOTHYIO BeJuuuHy. okojo —14,5. Takas
a6CooTHAs BeJIMUYHHA SBJsIeTCs] JeliCTBUTeJbHO HeoObluai-
HOfl AJIf CMHPAJBHBIX rajakTHk. ITosTtomMy 10BOJIBHO Bepo-
AATHO, 4TO CIIPaBeJJHBO HMEHHO NepBoe NpedNoJoKeHHe ™,

r) xBunter CredanHa, HeCOMHEHHO, SBJSETCS qmanqec-
koii rpynnoii. [Ipn paccmorpenun dororpaduil »1oil rpyi-

* 31ech ¥ B fAaJbHefiuleM Mbl MCXOAHM M3 3HA4YEHHS TNOCTOSAHHOMR
Xa661a H=180 km/c Ha Meramapcek, nmonaydeHHoft B paGore Xblomaco-
ua, Meitona u Cengenka.
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nel ocoGeHno 6pocaercs B rijasa TecHasl CB3b MEXIY KOM-
nosedramMu NGC 7313 a u 7318 b sroit rpynne. Hecymotps
Ha 3TO, PA3HOCThb JYy4YeBHIX CKOpOcTeH 3THX ABYX Tra/jakTHK
nocruraer nouytu 1000 .xm/c. ITockoabKy ABe ApYyrHe rafak-
THKH 3To# cucremMpl NGC 7317 m NGC 7319 nmewt Jayue-
Bble CKOPOCTH, OTJIMY3IOIUHecs OT JY4YeBOH CKODOCTH
NGC 7318 a ne 6osee ueM Ha 100 KM/c, TO eCTEeCTBEHHO 3a-
KJaouuTh, uTo ranaktika NGC 7318 yxoaur u3 TPy illbl C
MOJIOXKHTEJNbHOIT 3Heprueil.

BriBon. Cpedu kpatuolx eaiakTuk BCTPELAIOTCS CUC-
TeMbl, 8 KOTOPbIX OOUH UAU HECKOALKO KOMNOHEHTO8 -ume-
10T CKOPOCTU, BOCTATOHHbLE OAa Yxo0a U3 CUCTeMmbL.

O 3Hake MOJHO# 3HeprHu OGOJBLIIMX CKONJIEHHH raJaK-
THK. Kak H3BecTHO, AJs ONpeleNeHHS CPEIHMX Macc ra-
JIAKTHK 49aCTO K CKONJIEHHSM TaJIakKTHK NPHMEHSIT Teope-
My BupHaJga. CornacHo 2Toil TeopeMe Macca CKONJEHASA Ofl-
penessiercst U3  Qopmyasl M=202R/G, rae v? — cpeaHuis
KBaJpaT CKOPOCTH, OTHECEHHHIHl K LEeHTPY Macc CKOI/IeHHS,
a R — paxanyc cronnenus. IlpumeneHne teopeMbl BHPHaJa
O60CHOBAHO TOJIBKO B OTHOLUEHHH CTAlHOHAPHBIX CKOmJe-
HUi, o6aafaroiuux o'rpnua'renbﬂoﬁ SHeprue#.

M3BecTHO, ¢ Apyroil CTOPOHBI, 4TO NpHMEHEHHE anBe-
NEeHHOH (QOpMYJbl K CKOIJIEHHAM TraJIakKTHK NMPHBOJAHT K Ta-
KHM 3HAYEHHSIM HX MacChl, KOTOpble HH B KOell M&pe He
COOTBETCTBYIOT HAIUHM INpeACTaBJieHHAM O Maccax otleJb-
HBIX TaJakTHK, [I0JyYyaeMbIM Ha OCHOBE HCCJIEAOBAaHHA MX
cob6cTBeHHOro BpalleHus. Tak, aag ckomjleHns B Jlese no-
Jydyaercss Macca nopsaka 1500 M., rope M, — macca Hallei
I'anakTHKH. DTO ©3HayaerT, 4TO- CPelHsIsT Macca TaJaKTHKH
B ckonJsieHHH B [leBe nmopanka Mr. OnHako Tako#i Maccoit
MOryT o6JafaTth TOJBKO TaJlaKTHKH-CBEDXIHraHTH. Mexny
TeM MBIl 3HaeM, 4TO CKOIlJeHHe B [leBe CONEPKHT TOJBKO
HECKOJIbKO JAeCATKOB cBepxruraHroB. [lomaBasiiomee ke
GOJIbIIHHCTBO YJIEHOB ITOTO CKOMJIEHHS SIBJASIOTCS KaDAHKa-
MH, MACCHl KOTOPBIX JOJIKHB OBITb 3aKJKUYE€HB  MEXAY.
0,01 My n 0,1 M. 310 pacxoxkaeHHe INOJHOCTBIO OGBACHS -
€TCs, eCJH AONYCTHTb, YTO CHCTeMa B [leBe HMeeT TO;I0XKH-
TeJbHYIO NMOJIHYIO 3HEpPrHIo, T. e. npeiacraBiasieT cobofi pac-
nagamwuieecss CKOIJIeHHE. |

HeckoabKo MeHee onpenesieHHEIMH SIBJSAIOTCA AaHHbiE O
ckonylenHH B Coma. Ecan MBI npyMeHHM TeopeMmy BHpHAaJa,
TO AJIS ero Maccel NOJYYHM OrpOMHYI0 UHDpPY nopsaka
o000 M,. B stom cayuae mosydyaercsi, 4TO CpelHsisi Macca
YJICHOB CKOIJICHHSl NMPeBOCXOAHT nonaoBuHy M. 3Dto 3uaye-
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HHE MaccChl TOJAbLKO C BOJBIION HATAKKOH MOXKHO NMPHMHDHTH
CO CBETHMOCTAMH YJIEHOB CKOIJICHHA.

BuBon. Jucnepcus cKopocTeil 8 HeKoTOpblx 6oAbuiux
CKONACHUAX 2AAAKTUK CTOAL BEAUKA, 4TO OHU MO2YT npeo-
CTABAATL COOOL pacnadarowjuecs CucTemot,

Panunoranaktuku B [lepcee u Jledeae. Ecam Mul npH-
MeM cleJaHHbie Bhillle BBIBOAL O COBMECTHOM OOpa30BaHHH
KOMIIOHEHTOB KDAaTHOM rajJlakTHKH U O B3aUMHOM YAaJeHHH
TAaJaKTHK B HEKOTOPHIX CKONJIEHHSIX H TPYINIax, TO eCTeCT-
BEHHO 3aKJIOUHTh, YTO KaXXJAas Trpylnna HelocpeacTBenHo
TIocqe cBoero oOpaz0oBaHUs INpeAcTaBJsijia CHCTeMy Oousee
TecHVIo, yeM Mbl nHabmaonaeM ceilyac. [Ipu 3T0M BO3MOXKHBI
ABE THIIOTE3bl: a) TaJaKTHKH AaHHOIl TPYNHbl HJIH KPAaTHOH
cHcTeMbl oOpasylrces H3 emHHOI aMOopdgHON Macch, JAHa-
METp KOTOpOil 1o TNOPSAKY BeJHYHHB HE MeHblue aHamerpa
cpeanell rajJakTHKH (HeCKOJLKO Thicsiu napcex); 6) nepso-
HavaJbHOE SIAPO TaJIaKTHKH M0 HeU3BeCTHHIM HaM NpHYH-
HaM JIeJUTCS Ha OTJeJibHble YacTH, KOTOPble AAIOT Hayajao
CaMOCTOATEJbHBIM TaJaKTHKaM, COCTABJSAIOUIHM KOMNOOHEH-
TH cHcTeMbl. B 3ToM cayyae npounecc nejieHHsl JOJKeH MPo-
#CXOAUTh B He6oabmIOM obbeMe C NONEePEeYHHKOM, uiMepse-
MbIM MapcekaMH HJH JeCSITKAMH Tapcek.

Yacru pasjfenuBlIerocs siApa AOJIXKHB B HauaJbHBIH me-
PHOL VIAJATLCA APYTr OT APYra €O CKOPOCTAMH MOpsilKka Co-
TeH WJIH Jayke THICSY KHJIOMETPOB B ceKyHAY. B npoTuBHOM
¢Jyyae MX B3aHMHOE NPHTsSKeHHe He MOoXKeT OBbITb 11peojo-
JEeHO H TOJNYUYHTCS HECKOJbKO TaJaKTHK ¢ COBMEIIeHHBIMH
1IeHTPaMH, KOTOPbIE COJLIOTCH B ONHY TaJaKTHKY.

PaccMOTPHM HeCKONbKO NoApobHee BTOPYIO THIOTE3Y.

Pasxenenue siapa M rnocjeAyiollee B3auMHOe yhaJieHHe
TIDONIVKTOB JeJieHHsi (HOBBIX siiep B yxKe CyllecTBYylOUIei
rajaKkTHKe) NOJXKHBI BbI3BaTh BecbMa OypHBlE HECTAaUHOHAP-
Hible TIpolecchl, NPOAOoJXKaloulHecs B TeUeHHEe HECKOMbKHX
NeCSITKOB MHJIJTHOHOB JeT. MoXHO mnpeAcTaBHTh cebe, 4YTO
HOBLIE s1[pa, NIpexlae yeM MPHIITH B CTALHOHApHBIE COCTO-
STHUS, BBIAEJSIOT H3 cebst BelecTBO, KOTOPOeE, pacnpoctpa-
HssIch, 06pas3yeT BOKPYr HHX. OOOJIOUKH, COCTOALlHE H3
3Be3] U rasa. TakuMm o6pa3oM, Mbl NIPUXOAUM K NpPeACTas-
JEHHIO O TOM, UTO yepe3 [epBOHAUaJbHO CYLIECTBOBABLIYIO
TaJaKTHKY NPOHCXOJHUT JBHXKEHHe MOJIOABIX TaNaKTHK, Ha-
XOASILIHXCS B COCTOSIHHH CTAHOBJIEHHS H GhICTpO obpacralo-
U[HX COOTBETCTBYIOUIHMH O6OJOYKAMH.

MMeHHO Takyl KapTHHY OYPHBIX HeCTalHOHAPHBIX IIPO-
1eccOB MB HabmojaeM B cayuae pagHorasJakTHk JleGeas
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A u Tlepceit A. Hanuune HHTEHCHBHOTO . PaAHOH3NYYCHHA
JOJIKHO NMPH 2TOM paccMaTpHBaTbCsl KaK yKa3aHHe Ha Npo-
HCXOAsIHe OypHbie NPOLECChl CTOJKHOBEHHA Macc Mex-
3Be3/HOrO BeLIeCTBA. '

B o6oux 3THX cJayuasix Mbl HabJrojaeM OrPOMHhie CKO-
pocTH B3aHMHbIX nBHkenuil. Tak, rasakraka NGC 1275
(ITepceit A) kak Gbl COCTOHT H3 IBYX IaflakTHK, ABHKYLIHX-~
csi OTHOCHTEJIbHO APYr ApPyra TakK, YTO PasHOCTh JIy4eBBIX.
CKOpocTeH, . onpeleneHHas MHHKOBCKHM, JOoCTHTaer
3000 xm/c. |

B cayuae paauoraiaktHku JleGeab A MBI HemoCpeicT-
BeHHO HabJiofaeM JABa sipa BHYTPH OMHOH TajsakTHKH. MbL
He HMeeM JaHHBIX, OTHOCSIIUXCA K CKOPOCTH OTHOCHTEJIbHO-
ro JBHXKEHHS 3THX -silep, OAHAKO OYeBHJHO, UTO OHH He MO-
ryT ObITb HENOABHAKHBIMH OTHOCHTEJbHO APYr HApyra.

Takum ob6pa3soMm, BrOopas H3 BHICKA3aHHHIX BbILIE THIIO-
Te€3 HaXOJHTCsl B COOTBETCTBHH (mpaBja, rpy0oM) ¢ AaHHBI-
mMH o panuoranaktHkax Jlebeas A u Ilepcedi A.

Yro Kacaercsd mepBOH THIOTE3bl, TO IIOKa TPYAHO rOBO-
pUTh O HabJawjaaTeNbHBIX AAHHBIX, KOTOPHE Obi COOTBETCT-
BOBAJH IPeLCTABJEHHIO O 3apOXKJAEHHH TPYNI TaJIaKTHK H3
aMopdnoro Beuwectsa. HanHune pagHOH3JIyueHHsl HeUTpa b
HOTO BOAOPOJA B JHHHH 2] cM, HCXOASIIETO OT CKONJICHH:
ranakTik B Coma, Cepepnoii Kopone u I'epkynece, csune-
TeJbCTBYeT KaK OYATO O CYLUIeCTBOBAaHHH GOJbUIHX Macc
HeATpPaNbHOrO BOAOPOAA B 3THX cKOMJeHHsX. ONHaKO HesC-
HO, B KaKOH CTeleHH 3TH MacChl He3aBHCHMEI OT OTAEJIbHBIX
rajaxTHK. Emnie 6oJiee HesiCHO, KaK MeXrajakKTHYecKoe Be-
L1eCTBO, H3Jydyalllee B ONTHYECKHX AJHHAX BOJH, CBA3AHO:
C 3THM HeHTpaJbHBIM BojgopoloM. [losToMy Her mocrartoy-
HBIX AAaHHBIX AJs 0O0CHOBaHHS H Pa3BHTHsA NePBOH THIOTE-
3bl.

Heo6xoagHMO OTMETHTb, YTO OTKPHITHE paJHOraJakTHK
IlaJio MOBOJ K BHIJABHIKEHHIO THIOTE€3H O CTOJKHOBEHHAX
npexje HEe3aBHCHMBIX IPYr OT Apyra oObeKTOB. YUHThiBasd,
uTO BCe paJHOraJakTHKH, T. €. TaJaKTHKH, AaloliHe ocobeH-
HO HHTEHCHBHOE DAaJAHOH3JIyUEeHHE, fIBJSIOTCA CBEPXTHraHTa-
My ¢ abcoqoTHOI BeJHUHHO¥ nopsiika —20, MBI JOJKHEE
0TKa3aThCsl OT 3TOH THIOTE3Bl, NMOCKOJBKY B3aHMHbBIE CTOJK-
HOBEHHA KapJHKOBBIX TajJaKTHK JOJKHH OBUJIH OHITH ropas-
10 6o/iee YAaCTHIMH. o | ,’

B b B 0 n. Paduozasraxtuku flepcedi A u Jlebedo A npeo-
CTABAAIOT COGOL CUCTEMbL, 8 KOTODbIX UMEAO MECTO OeneHue
~Adep, HO noAxoe pasdesenue 2aAAKTUK ewje He HACTYNUAO.
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Papuoranakruka Jlesa A=NGC 4486 =M 87. Idta pa-
JHOrajJakTHKa HMeeT B ONTHYECKHX JydaX JABe OCOOeHHOCTH,
KOTOPHIC -ee BbIAeJAIT CPpedH APYTHX 3JJIHNTHYECKHX . ra-
JIAKTHK: 1) HaJHuHe CTPYH CO CTyUIeHHAMH, KOTOpble HCIyC-
KalT NOJAPU30BAHHOEe H3Jy4YeHHe, H 2) HaAHYHe OYCHb
GOJbIIOTO KOJHYeCcTBa IapPOBBIX CKOMJEHHH.

Tor ¢axTt, UuTo CTPYys HCXOAHT H3 UEHTPA, He OCTAaBJsET
COMHEHHS B TOM, YTO Mbl HMeeM B JAaHHOM cJydae [Aeso ¢
Boi6pocoM U3 siapa rajgaktukd. C Apyrofi CTOpPOHBL, HaJIH-
YHe NoJaAPHU3aUHY H3JIYUeHHs YKa3bBalOT Ha TO, YTO MeXa-
HU3M CBEYEHHS €CJIM He IOJHOCTBbIK, TO YAaCTHYHO aHAJOIH-
YyeH MeXaHHu3My cBeueHUsi Kpa6oBupHoii TymManHoCTH. OTt-
CIOAA ¢JaeAyeT, UTO B CTYUIeHHAX CTPYH HCTOYHHKOM H3JY-
YeHHd ABJAIOTCA He TOJbKO 3Be3fbl, HO U AH(Py3HOe Be-
11eCTRO. | o

C apyrofi CTOpOHBI, H3BeCTHO, UTQO HCTOYHHUKH DaJHOH3-
JiydeHH$l COCPeJOTOUYeHBbl HelpepbiBHO 1O BceMy OObeMmy ra-
Jgaktukn NGC 4486.

Bo3sMOXHEL ABa MNpPeANOJOXKEHHA: a) peJATUBHCTCKHE
3JCKTPOHBI OblJIH HelocpeACTBeHHO BHIOPOIUEHH H3 fApa ra-
JIAKTHEH M 0) H3 aapa BoIOpOLIeHbl OOBEKTbl, KOTOpble 5B-
JAKTCE HCTOYHUKAMH PeASTHBHCTCKUX 3JIeKTPOHOB CTOJb
BLICOKCIT SHEPruH, 4TO UX CHHXPOTPOHHOE H3JyueHHe COcC-
PeoCTOMEHO B ONTHUYECKOH 0DOJ1acTH. .

OrpaHu4HTHCS MEePBOH THMOTE30l HEBO3MOXKHO, NOCKOJIb-
KY B 3TOM CJiyyae Heslb3sl OyJeT MOHSTh COCPEJOTOUEeHHEe Oil-
THYECKOTO H3JIyUeHHs] B MaJjioM oObekTe cryuwienuii. [loaTto--
MY Ha&LO AYyMarth, UTO B CAMHX 3THX CTyUIEHHHAX COCPEA0TO-
YEHBl HCTOYHHKH, HCHYCKaIOLHe 3JeKTPOHW RhICOKOH 3HEp-
THH. ' '

Bueon. Hapady c desenuem sdep earakTux 8 npu-
pode noeyr npoucxodurs npoyeccel aolbpocos u3 sdep 2a-
AQKTUK OTHOCUTEAbHO HeGOoAblUUX MACC. ITU 8blOpOUEHHbLE
MACCHL MO2YT 8 KOPOTKUE CPOKU NPe8pawyarscs 8 KOH2AO0- .
MepaTei, COCTOAWUE U3 MOAOObLY HECTAUUOHAPHbLLX 38e30,
Mexc3ee30H020 2asa i 06AAK08 4aCTUL BbICOKOL IHepaul.

Foay6bte BoIOPOCHI H3 siiep 3AJHNTHYECKHX = TraJaKTHK.
Fanaxtuka NGC 4486 ne siBasercd eIHHCTBEHHOH rajlakTH-
KOfi, B KOTOpOil Mbl HabJiofaeM BHIOPOC BellecTBa H3 sijpa.
QOcobenno uHTepecer cayuyail rajsaktuka NGC 3561 a. Idta
rasakTHKa uMmeeT chepHuecKyr GOpPMYy H HCTeueHHe B BHJE
cTpyd. CTpysi 3aKaHYHBaeTCs CrylUleHHeM, HOBOJIbHO SPKUM
fla CHHeM CHHMKEe H IIOYTH He3aMeTHLIM Ha KpacHoM. Pac-
ctoanne go rasaktukd NGC 3561 a wam HeusBectHo. On-
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H3aKO BecbMa OCTOPOXKHafd OLieHKa, OCHOBAHHAs HA CcpaBHe-
HHY BHJAHMOH BeJHYHHHEI roJjy6oro Bbi6poca ¢ BHRHMOH Be-
JHYHHOI HauboJiee iPKHX raJlakTHK TOT0 CKOIJIEHHHA, KYA&
Bxogur NGC 3561a, no3Bogasier cyurtatb, 4TO abCOJIOTHAR
(pororpaduuecKkas BeJHUHHa BrOpoca He caabee —14,b.
Ilo ceoeit ab6coaoTHOI BeJiHYMHE 3TOT BHIOpOC NpeacTaBJis-
eT co0oil, 10 CYIIeCTBY, KapJHKOBYIO TaJIaKTHKY, NO-BHIH-
MOMY, OTAEJHBIUYIOCH OT fiApa THFAHTCKOH TANAKTHKHU.

Kak usBecTHO, BuiOpoc, HabaonaeMblit B NGC 4486, siB-
Jdercd, XO0Tsd H B HeQOJbIIOH CTeneHH, Toxe OoJiee TOJMY-
6biM, yeM OCHOBHAasl ranaktHka. ITo’ToMy mnpeacTaBafjOChH.
1enecoo0pasHbIM NIPOU3BECTH TMOUCKH TOJyObX 00beKTOB B
OKPeCTHOCTAX APYTHX 3JJIHNTHYECKHX raJakTHK. Belio Haili-
JEeHO NPHMEPHO [IBa AecATKa roaybbiX CIYTHHKOB, KAaK npa-
BHJIO, He CBSI3AHHBIX CTPY€IO C IVIABHOH rajlakKTHKOH H HMe-
IOLMX OTPHLIATENbHBIH TNOKa3aTesJb lBeTa. J3HauyHTe.I1bHast
YacTh 3TUX OOBEKTOB MO aBCONIOTHON BeJHYHHE HaMHOro
NPeBOCXO/AHT OOBIUHBEIE 3Be3nHble accounanuu. OHH MOTYT
ObITb NMPHUHATEL 3a OTAeJbHbIE TaJaKTHKH.

ITO He 3HAYHT, YTO BHIOPOCH M3 LEHTPAJbHHIX uYactel:
SJJIHITHUECKHX TaJdakKTHK He MOryT ObiTb KEeJTBIMH HJK
paxe xpacHoiMH. OxHako BelOpOcH ¢ 6OJbUIMMH NOKAa3aTe-
JSIMH UBeTa TPYAHO OTJAHYHUTbL OT CJAa0BIX TaNakKTUK OTAa-
J€EHHOTrO (poHa.

B orauune ot NGC 4486 BHIOpOCH M CNYTHHKH, O KOTO-
PBHIX 3[eChb MUET peub, NPOEKTHPYIOTCH yXkKe 3a MpeiedaMh
H3obpaxkeHusa HanboJjee SAPKOH 4aCcTH COOTBETCTBYIOULRH ra-
JIAKTHKH, a HHOI'la W JOBOJIbHO [aJIeKO — Ha pPacCTOAHHK
HECKOJIbKHX PaAHYyCOB OCHOBHOIl rajsiakTukH. Ilostomy HyX-
HO CYHTATb, YTO B BO3PACTHOM OTHOLUECHHH 3TH OODBEKTHl SB-
JAI0TCA OoJiee CTapbiMH. DBITb MOXKeT, BCJEACTBHE 3TOrC
Mbl He HaOJIOAaeM HHTEHCHBHOTO pDAaJHOH3Jy4YeHHs OT HHX.

B bl Bo i, B nekoropeix cayuanx 8ei0pocel U3 yewIpasb-
HolX HQCTel 3AAUNTUYRECKUX 2QAAKTUK UMEHT pe3Ko 8bipa-
HeHHYIo eoaybyro oxpacky. Hesasucumo or Toeo, A8a€TCAR
AU RpULUKOl 2046020 y8eTa Haaudue HOAbLULO2O KOAUYECT-
8a Aprux 20aybblx 368e30 UAU PUOAETOBAR HENPEepbHisHAR
amuccus, 3ra 0CoOGeHHOCTo HE MONET OAUTEAbHO COXPAHATL-
ca. [1osromy eecoma 8epoATHO, UTO OOHAPYHeHHblE 20AYbbLE
8bLOPOCHL U CRYTHUKU ABAANOTCA 8COMA MOACOBIMU 2AAAK~
TUKAMU. |

lTepeMbluKH 4 BOJOKHA, CBf3HIBAIOIIME  TaJaKTHKH.
bonbioii 3acayroii LIBHKKH siBJsieTCsl TO, YTO OH OOpPATHM
BHUMaHHe Ha CYyLleCTBOBaHHe ABONHBIX M TPOHHHIX raJjak-
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THK, KOMIIOHEHTBI' KOTODBIX CBfi3aHbl MeXAy 00Ol BOJIOK-
HaMHM HJIH NepeMblYKAMH pa3iH4YHOH TOJMIUMHBL. COrJacHo
1[BHKKH TnepeMblYKH H BOJOKHA COCTOAT H3 3Be3], BbiGpo-
LIEHHEBHIX B pe3yJbTaTe NPHJAHBA H3 AAaHHOH rajaakTtHku. He-
TPYAHO BHIAETb, YTO TAKasi HHTEpPIpeTauludsi He COOTBETCTBY-
eT (akTHYeCKHM JaHHbIM. B camoM [neJie, BOJIOKHA, COeZU-
HAlOWHe JBe rajakTHKH, HHOTAA SBJSAIOTCA BeCbMa TOBKH-
MH. Mexny Tem ecsan naxe npeAnosiOXHTb, YTO NPHJAUBHAS
BOJIHA BbIPBaJlach KaK CTPys C I[IOBEPXHOCTH JAaHHOH raJak-
THKH H3 Y3KOJIOKAJH30BaHHOH O0JAaCTH H NO3TOMY AOJIXKHA
6bl1a ¥MeTb CHadaja HeOOJbLIYIO TOJILIHHY, BCE Xe BCJe/-
CTBHE HAJHUYHA LHCIEPCHH CKOPOCTEH OHA A0JKHA Oblja Obl
Bce Oogee paciiupATbes. OTHOLIEHHe TOJNIUUHB K AJHHE HA
KOHLE CTPYH AOJIXKHO ObITh NMOPAAKA OTHOLICHHS AHCIEPCHH
CKOpOCTEll 3Be3J K CKOPOCTH HcTedeHHs. IIpocTthie coolpa-
JKEHH# NOKa3blBAalOT, YTO CKOPOCTL HCTEUEHHHA, B CBOIO Oue-
peib, He [OJXKHA TNPEBOCXOAUTH CKOPOCTH YyAaJieHUs, BbI3-
BaBllel NIPHJIUB TaJaKTHKH.

Bc MHOrHX cucreMax COCAHHAIONIAA NepeMbYKa ABJA-
€eTCA NPOAOJIKEHHEM CNHpaJabHBIX pykKaBoB. [losatromy npen-
fI0JIOKeHHe O MNPHJHBHOM MPOHUCXOXKACHHH MepeMbiueK, IO
CYLLEeCTBY, BJedeT 3a coOOH BBHIBOL O TOM, UTO CNHPAJbHbIE
pykaBa Takie sBJAIOTCA NPOAYKTOM NPPAJHBHOIO B3aHMO-
AeHCTBHA, NpHYeM OblJIO OBl €CTeCTBEHHO PpacnpoCTPaHHTb
3TO M Ha BCE€ OCTAaJIbHbIE CIIHpPAaJbHBble TaJlaKTHKH, T. €. H Ha
T€, KOTOPble HE BXOJAAT B NApbl HJAH TPYNNbl, CBA3aHHbIE
MeXay cobofl nepemblikaMu. Taxoii BBIBOA, OJAHAKO, MOr
Obl Bbi3BaTb Cepbe3Hble BO3pa:keHHss. Hampumep, usBecTHO,
'YTO B IIJIOTHLIX CKOMJIEHHSX TaJIaKTHK, I/le NpUJHBHbIE B3a-
fiMOLeHcTBUs OOJIe®  BepOATHBI, CIHHPAJAbHBIX aJdaKTHK
OYeHb MaJo, HanpuMmep, B ckonJgenud Coma. Haobopot, ux
MHOTO B Pa3PeKEHHLIX IPYyNNax H CKOIJIEHHSX.

[lostoMy mnpexcTaBjaeHHe O NPHJIHBHBIX B3aHMOAEHCTBH-
AX- Kak NpuuuHe oO6pasoBaHUA BOJOKOH AOJIKHO ObITh OC-
TaBaexo. B cBeTe BBICKA3aHHOH BHILIE HAEH O JeJIeHHH ra-
JaKTBx BOJIOKHA CJIeAyeT paccMaTpHBaTh Kak IMoCJeJHee
3BEHO, CBA3BIBAIOLIEC MEXKAY cOOOH yiKe pasAequBlIdecs H
3HayuTeJbHO YAAJdBUIHECS APYT OT APyra raJakTHKH,

BuiBon. llepemotaku u 80A0KHG mendy 2aAAKTUKAMU
He RE.IAN0TCA CaedCT8UeM NPUAUBHBIX  83aumodelicTsull.
Mooicno npednoaaeats, 4TO OHU B03HUKAIOT NPU B3AUMHOM
yoaaenuu 08Yx UAU HECKOAbKUX 2QAAKTUK, BO3HUKUILX U3
60Ho20 a0pa.

Fanakruxn tuna M 51. Hanuuue B cnupaJsibHOfl rajiax-

43



tuke M 51 cnyrauka NGC 5195, naxoasumerocs Ha © KOHLE
CIIHpaJbHOIl BETBH, BCerAa Ka3aJdoCb HAM CHJAbHBIM AOBO- -
JOM B 110J1b3y BBICKAa3aHHOTO B NpeAblAyllleM NYHKTe Mpeji-
nosnoxeHus. [lo Hamemy MHeHHIO, TOT (PAKT, YTO CIHPAJb-
Hblil DYKaB He NPOAOJAKAETCS HJH IIOUTH He MPORO0JKAETCH
3a NGC5195, sBasercss cepbe3HbIM CBHAETEJLCTBOM HPO-
THB npeancsaoxedus, uto NGC 5195 cayuaiiHo npoexTHpy-
e€Tcsl Ha 3KBaTOPHAJbHYIO IJIOCKOCTb CNHPAJbHON radakTH-
ku NGC5194. Takoift ke cayuafi 6bln HafiieH Moefl CTy-
nentkoil Mckynapsan na kaprax [lajmomapckoro araaca.
Peuws naer o apoiinoii ranaktuke NGC 7752—7753. Ha do-
TOrpa@ue B CHHHUX Jydyax CHOHPAJbHBIA PYKaB COCTOHT H3
Tpex napaJnJjiejibHbIX BOJIOKOH, KOTOPble OJHOBPEMEHHO Tpe-
PBEIBAIOTCS, AOCTHTHYB CNyTHHKA. [[Ba BOJOKHA H3 TPeX Ha-
npaBJeHbl B LEHTPaJbHYIO 006JacCTb 3JJHITHYECKOTO CHYT-
HHKa, B TO BPeMS KaK TPeTbe BOJOKHO, HIAA Iapag/eibHo
NepBLIM IBVM, IIOYTH HAOXOIAHT 10 NepudepHH 3JJHINTHIEC-
KOr0o COyTHHKA W HENOCPEeACTBEHHO Tepel AOCTHXKEHHEM
CIIYTHHKA PE3KO 3aBOPAYHUBAET K €ro LEeHTPY.

CxoacTBO MexAy paccMarpHBaeMoil NBONHOI cucteMoir
n M 51 noauepkuBaercsi TeM, 4To B OOOHX cJaydasx MpH
NpHOAHIKEeHHH K CNYTHHKY KpPHBH3Ha CIHPaJbHOTO pYKaBa
CHJIbHO yMEHbIIaeTcsl.

Taxum obpasom, ob6pasoBanne THna MDDl nenb3s cun-
TAaTb Pe3yJbTaTOM NPOCTOro npoekTHpoBanus. Kax Obliao -
yka3aHo B. A. BopoHuoBeIM-BenbsiMHHOBEIM, 3TO OAHH U3
THIIOB ABOIHBIX TaJlaKTHK, B KOTOPOM KOMIIOHEHTHI CBHA3a-
HBl Mex Ay cobofi MOUIHBIM CIHpaJbHBIM PYKaBOM, & He
TOHKHM BOJIOKHOM. 3TO0, NO-BHAHMOMY, YaCTHYHO OOYCJOB-
JIEHO TeM, 4YTO pPacCTOsiHHe MexXAY KOMIIOHeHTaMH, Io- Kpaii-
Hell Mepe Ha cOBpeMeHHOI ()a3e Pa3sBUTHA CHCTEMBI, CpPaB-
HHTEJbHO HEBEeJHKO.

BuiBoO a. Cyuiecrsosarnue caraxtuxk tuna M 51 no@reep-
gicdaer eunore3y 0 c8a3u mexdy npoyeccom OeseHus nep-
BOHAYAN6HO20 A0pA U 00PQ308AHUEM CRUPANLHOLL PYKABOS.

- Kpynssie cryniesusi B CnHpanbHbIX pykaBax. [amaxkTuxu
THUNA SC H raJlakTHKH ¢ elile 6oJiee PaA3JIOKHBIIHMHUCH pyKa-
BAaMH YacTO COLEPKAT B CBOEM COCTaBe dpKHe CryileHHd,
sIBJASIONHecs 60raTeIMH 3BE3IHBIMH acCOUHALUsAMHU. AcCConu-
alHH TOPSAYUX I'MTraHTOB ¢ abCOJMIOTHOH Beauuunod —11 dAB-
JAIOTCS ViKe OoueHb ADKHUMH ob6bektamMH. Ho B oTaeqabHBIX
caydasiXx raJiakTHKH THIOa Sc colepiKaT CrYUleHHs eils 6O-
Jee BBICOKOH cBeTHMOCTH. CryuieHusi, uMmelouniue aSCoOJIOT-
HYI0O BEJHYHHY OKoJio —14, yxKe MOryr ObiTb CPABHEHHI €
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OTAEJBHBIMH raJakTHKaMH. MHeIMH cJdoBaMH, noao0HbIe:
CTYIIEeHHsI MOTYT pPacCMaTPHBATbCA KakK CHYTHHKH: ravak--
THKH, a noAo0Has rajJjakTHKa — KaK HeKOTopas KpaTHas
cucreMa. Mrak mexnay oObluHBIMH CTYUIEHHSIMH B DYyKaBax.
H raJakTHKaMH-COyTHHKaMH HeT pPe3KOH rpaHHUBbL.

Fanaktuka IC 1613, aBasomascs 4yjeHOM JIOKaJbHOJK-
Ipy0nbi, HMMeeT, KaK H3BeCTHO, Ha cBoeill nepudepun 00--
pas3oBaHue, COCTOsALlee H3 LeJoit coBOKynHoctH O-acconua--
Lui. D10 0Opa3oBaHHe SABJSETCS CBOEro poja CBEpPXacco--
HHALHEH.

Takas e cBepxaccouHalHs, NpeAcCTaBAsiomlas coBOi
uejoe co3Besnne O-accouunauuii, HabJOKaeTCsI HA OKPaHHE"
cnapanbHofi ranakTuku [C 2574. Tlomo6uble cBepxaccouua-
ILHH 110 CBOMM MaciutabaM BHOJiHe CPAaBHHUMBI C OTAEJbHBIMH:
TaJakTHKAMH H I102TOMY TOXK€ MOTYT CUHTATbCS CIOyTHHKA--
'MH COOTBETCTBYIOUIHX LEHTPAaJbHBIX TalaKTHK.

O6beKThl, 0 KOTOPHIX TOBOPHUTCSI B HACTOSIIEM IYHKTE,.
SBJISIOTCS B H3BeCTHOH cTeneHHW aHaJioraMu crnyTHuka M b1,
HO yXKe COCTOsIIIMMH M3 KpaHHero HacejeHus [ tunma bBaa-
ne. 3TH oObEeKThbl, OYEBUAHO, MOIJIH BO3HHKHYTH TOJBKO B:
pe3yJabTaTte OTAeJeHHs! 3HAYUTENbHOH H BMecTe C TeM KOM--
MAaKTHOH Macchl OT NepBOHAYaJbHOTO IEeHTPaJbHOro SApA..
Ham kaxercs, B 4aCTHOCTH, 4TO CYUIeCTBOBAaHHe cBepxac--
COIlHALHH pacCMOTPEHHOrO Bbillle THNA HEBO3MOXKHO 06bsic--
HUTb, €CJIH JONYCTHTb, YTO BXOJASLIHE B HHX 3Be3AbI BO3HHK--
JH H3 YHCTO ra3oBHXx 006JakoB. B camom jneJne, ra3zosoe 06—
JJAKO CTOJb GONbIUHX pPa3sMepoB, OTAEAUBLIUCH OT HeHTDpaJb--
HOrO dApa, AOJ/KHO Obl10 OBl paccesdTbCs BCJAeACTBHe 3(--
¢dexkra AHPGepeBUHANbHOTO BpalleHHss N0 BceMy 00beMy”
raJakTHKH.

BoiBon. [lomumo caywaes, xoeda crupaibHbll pyKas
COeJUHAET CGAMHYIO 2AAAKTUKY CO CRYTHUKOM, COCTOSUUM U3
naceaenus [l runa, umerorcs cayuau, Koeda CRUPAALHOILE
pPYKas 3aKAHYUBAETCA CRYTHUKOM, npedcTasasrouium cobol
boabuwioll KoHeaomepaT 00BEKTO8, OTHOCAULUXCA K HACEAe--
ruro 1 Tuna (ceepxaccoyuayuto). |

O npupone spep rajgakTuk. Hawwm cBeneHus o gapax ra--
JAKTHK BecbMa cKyAHBl. ['oBops o sapaX, MBI HMe€eM B BHU--
Ay Heboabline obpa3oBasusd, objajawilne J1HAMETPOM B:
HECKOJILKO 11apCeK, OYeHb BBLICOKOH NOBEPXHOCTHOII sipKOC--
TbIO U HaXOAALIUXCS B LEHTPe raJJakTHKH.

Bhille MBI MPHIUJH K BBIBOAY, UTO siApa MOTYT JEJdHThb--
csl, a Takxke BbHiOpacbiBaTh CIHpPaJbHbBlEe PyKaBa U pajHaJib--
Hble CTPyH, comep:kaiine B cebe cryuieHusi. OaHako CHOH--
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“TAHHOE JeJieHHe 3Be3JHOIH CHCTeMBbl, cOCTOoslIel H3 OAHHUX
JIMIIBL' 3Be3[, KaMeTcsi AHHAMHYeCKH HeBO3MOXKHBIM. [los3-
‘TOMY €CJIH SIAPAa COCTOSIT TOJABKO H3 3Be3l, TO Mbl HOJXKHBI
*OTKa3aTbCs OT Pa3BHTHIX BHIIEe NpeAcTaBJeHuil o ¢yHAa-
'MEHTaJbHOH pOJH fiipa B IeHe3uce raJJakTHK H B Jefe
«DOPMHDPOBAHHS CNHPAJbHBIX PyKaBoB. Ceppe3Hass TPYAHOCTb
BO3HHKaeT H3 Toro (akra, 4To NJOTHOCTb HEHTPaJbHOIO
Boaopona B 00jacTH sAApa He NPEBOCXOAHT MJOTHOCTbL BO-
Jopoha BO BHELUHHX yacTsix (HanpuMep, B PyKaBaX) Haueil
FNanaktuku. Benencteue manoro obbema siapa 310 O3Haya-
«©T COBEpPLUEHHO HHYTOXKHOE CyMMapHoe KOJHYeCTBO Hell-
"TPaJibHOr0 BOAOPOAA B HeM. Mexay TeM B HEKOTOPBIX CJY-
Yagx MBI HabawojaeM HCTeyeHHe BellecTBa H3 gapa IMOYTH
HernocpejacTBedHo. Sl uMer B BHAY He TOJbBKO CTPYH B
NGC 4486 u NGC 3561, HO M HcTeyeHHe MeX3BE€3JHOTO BO-
Jopola u3 ueHTpa Hamed [anakTHKH, OTKPBITOE TroJJ1aHAC-
KUMH acTpoHomaMHu. CorniacHo coo6uienHio Ban nep XoJcTa
CKOPOCTb 3TOT'O HCTEUEeHHsI cocTaBJasieT okogao 50 kM/c., Mori-
HOCTb HCTEYEHHS TAKOBa, YTO 3a NMPOMEXYTKH BPEMEHH IIO-
PAAKA MHJIJIHOHOB JieT MoxXeT ObiTh BhiOpoieHa macca Io-
paaka cotel Thicay Macc Coanua. TakuM obpasom, noJgayua-
©TCS, YTO NOTOK BOZOPOJAa OTPOMHOH MOIIHOCTH BHITEKaer
M3 AApa, rAe ero oueHb MaJo, no KpanHed Mepe B AHPPy3-
‘HOM COCTOSIHHH.

3xech Mb HMeeM OJHY H3 caMblX OOJIBIIHX TPYyAHOCTEN
B acTpoH3HKe, KoTOpas MoOXKeT OBITb NpeojoJeHa TOJbKO
TyTeM H3MEeHEeHHs NpeACTaBJEHHUS O siApe KAaK 3BE€3JHOIl CHC-
TEME.,

[lo-BHAHUMOMY, MBI AOJXHBI .OTKA3aThCA OT MBICJH, YTO
SApa TaJaKTHK COCTOSIT TOJbKO H3 OOBIYHBIX 3Be3l. Mul
JOJIUKHBL JIONYCTHTH, YTO 3TH siipa COAepKaT BecbMa Mac-
CHUBHBIE TeJa, KOTOPble He TOJIbKO CINOCOOHBI PasiesUTLCS
Ha YacTH, yAaJsiollgecs APYyr ot Apyra c¢ GOJbLIHMH CKO-
POCTAMH, HO MOTYT TakXe BHIOpachBaTbh HApyXky CryCTKH
MaTepHH, HMeIOlllHe MacChbl, BO MHOI'0O pa3 HpeBOCXOAAILIHE
Mmaccy CoJjHua. |

HoBble Tesa, moJsyuaroluecs B pe3y/bTaTe AeJeHHs HJH
BHIOpOCca, yaanasooTcss oT obbeMa NepBOHAYAJbHOIO sfAApa
€0 CKOPOCTSIMH, AOCTAaTOYHLIMH HJf TOro, uYTOOGHl INPEOoao-
JIeTb TNPUTSIKEHHe K 3ToOMy 00beMy, H IPH 3TOM BBHIAEJSAIOT
3HAUYUTEJbHbIE MACChl Ta30B, a TakxKe foJiee MJAOTHbLIE CTYCT-
&H. [lo HCTeueHHH HEKOTOPOTO BPEMEHH 3TH CTYCTKH MOTYT
NPHIITH B KBAa3HYCTOHUHBOE COCTOsSIHHE NOJ BJAHAHHEM cO0-
CTBEHHOTO NPUTSKEHHS, T. €. NPEBPATHTLCA B 3BE3JH.
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He Bce npeBpamieHHsi, 0 KOTOPBIX TI'OBOPHJIOCH Bhille,,
JAOJIKHBl 38KaHYHBATbCs HENOCPEACTBEHHO BeJed 3a obpa-
30BaHHEM CIIHPaJbHOTO PyKaBa HJIH HOBO{l rajnaktHkd. Bs
HEKOTOPHIX CJAYyYasiX 5TH NpeBpalleHHs] MOTYT 3anasjbiBATh-
BCJIEACTBHE Iepexoaa pAAa OTIAeJbHHIX OCKOJKOB B CBOEro:
porna MertacTtaGHJbHBIE COCTOSIHHS, ¥ JIHIIbL [OCJEe onpese-
JEHHOTO TNEepHOJA BPeMEHH 5TH OCKOJKH NpeBpallaloTcs B
3Be31u H ras.

Buieon. Huerorcsa dannote, csuderesvcrsyroujie 0 803-
HUKHOBEHUW HOBbIX 2AAAKTUK U CRUPAAbHBLX DPYKABOB 3
- CHeT Beu4ecTBa, 3aKAfO4eHH020 8 AApax 2asakTuk. Iru A0~
pa umeror maisvie pasmepel u sulcoxyro naotrHocrs. Iloc-
KOAbKY TaKue RnPoyeccol. powoenus 38e30HbIX CUCTEeM He
MO2YT npoucxoluTs 3a c4eT 38e30H020 HACeAeHUs 06blYHO-
20 TUNQ, 3AKAMOUEHHO020 8 A0pax, mbl JOAdCHbL OONYCTUTD,.
4T0 A0pa MO2YT COOepxHaTs 3HAUUTEAbHbLe MaAcCol 0038e30--
HO20 eeujecTaaq.

O noBTOpEeHHMH TNPOLECCOB BO3HHKHOBEHHS KOMMIOHEHTOB:
M pykaBoe. MHorue cnupaJjbHble TaJakKTHKH HMEIOT CJI0XK-
HO€ CTPOEHHE, CBHLCTEJbCTBYIOIIEE O TOM, UYTO MNPOUECCHF
BLIOPOCOB M HCTEUYeHHIT M3 HX SAeD HMEJH MeCTO He OIHHK
pas H B pa3Hoe BpeMms. Tak, HanpuMep, CIHUpPaJbHBIE BETBH
Hawel [anakTUKu M HacejeHHe ee ILJIOCKHX TMOJICHCTEM
CKOHIEHTPHPOBAHBI OKOJIO OCHOBHOM TNJIOCKOCTH CHMMETPHH
Fanaktuku. OnHako MarennanoBel O6saka H caabblii crd-
paJbHBIH pyKaB, cBasbiBawowni O6gaka ¢ I'anakTuko#, co-
CPeIOTOYEHBl B COBepILIEHHO APYrod mjaockoctH. [lostomy’
Ka)eTCsi, YTO KOCMOTOHHYECKHH Tpouecc, BeAylHE K ofpa-
30BaHHIO CINHPANbLHBIX PYKaBOB, NOBTOPsJacs B Hameil Ta-
JAKTHKe JBaIH.

X0oTd B HalleM paclnoOpsyKeHHH HET NaHHBIX O NMPOCTpPaH-
CTBEHHOM pacNOJIOXKeHHH CNHpaJbHBIX BeTBell ApPYrux ra-
JIAKTHK, TeM He MeHee 0030p usobpakeHHl 60JbIIOI0 YHCIE
BHEIIHHX raJaKTHK B NMPOEKIHH TNPHBOJUT K BHeUaTJCHHIO,.
UTO CIHPAJIbHAA CTPYKTYPa He BCerha cOCpeloTOoueHa B O~
HOH NJOCKOCTH. DTO, B YACTHOCTH, KacaeTcs rajlakTHK, 06-
JIaflalollHX BHEIUHeH H BHYTPEHHEH CHHPAJbHBIMH CTPVKTY-
paMy. B HeKOTOpHIX cjayyasx HX MJOCKOCTH, NO-BHIHMOMY,
He coBnagamT. Ecau 370 Tak, TO MOXHO AyMaTh, 4TO IIOCJE
BO3HHKHOBEHHSA OJHOH H3 CNHPaJbHBEIX CTPYKTYyp fAAPO Ta--
JAKTHKH, 4 BO3MOXKHO, H OCKOJIKH, YAaJsdIoUlHecss OT Hero,.
NMPOJOJI?KAIOT OCTAaBAaTbCS NMOTEHUHAJbHBIMH IIEHTPAMH aK--
THBHBIX KOCMOTOHHYeCKHX npomeccoB. C Apyroii CTOPOHBHI,
HECOMHEHHO, CYIIECTBYIOT s1pa, KOTOpHle VK€ VTpaTHIW

47



3Ty CHOCOGHOCTb. HakoHel, CYLIECTBYIOT rajJakTHkH 6e3
anep (Kak, HanpuMep, ranakTHku tana CKyJdbnropa), rie
'He MOxeT ObiTh W pedd O (OPMHPOBAHHH HOBBIX CTPYKTYp-
‘HBIX 3JieMeHTOB. Takas rpagalisi HHTCHCHUBHOCTH KOCMOIO-
"HHUYECKOIl 1esTeJIbHOCTH, NO-BHAHUMOMY, B KaKOH-TO CTENEeHH
'3aBHCHT OT MAacchl ¥ CBETHMOCTH TaJaKTHK. [ aJaKTHKH-
«CBEPXFUTAHTBl JOJIXKHB 00Janath HauboJee AKTHBHLIMH
aapaMy. B TakoMm cJaygae MOHATHO, NoYeMy PagHOTaJJaKTH-
'KH SIBJSIIOTCA CBEpPXTHTaHTaMU. TeM He McHee BO3MOXKHO,
YTO CpelM raJakTHK OJHOH M TOH »Ke MaccChl BCTPeuaroTcs
00 beKkTh, 06/1a8a1011He PAa3HOH CTENEeHbIO aKTHBHOCTH.

O poan mex3sesgHoro rasa. Kak nokasniBamT pajHo-
HaOmoneHusa B 2l-caHTUMETPOBOIl JHMHHH HEHTPAJbHOTO
"BOJAOPOCAA, MEXK3Be3JHLIH ra3 coCcTaBJ/iieT 3aMeTHYI0 d4acTb
MAacCChl CIHPaNbHBIX TaJaKTHK MO3JHEro THIA, a TakXKe ra-
JIaKTUK HenpaBuabHOH ¢opmbl. Conocraisisi 3T0 C TeM,
UTO KaK pa3 3TH CHCTeMBl ocobeHHO 6orathl O-accouHalHs-
‘'MH, OOBIYHO [eJaloT BBIBOJA O BO3HHKHOBEHHH MOJIOJBIX
3Be3]1l H3 MeXX3Be3JHOro rasa.

OaHako HAM KaxXeTcs, 4TO HapaJIJIEJIHSM Mexay TNpH-
-CYTCTBHEM MeX3Be3JHOro rasa u Haanunem O-accouHaudii-
«caM Mo cebe AONyCcKaerT JBe HHTepOpeTalHH: a) BO3HHUKHO-
‘BeHHe 3Be3] H3 raza H O6) coBMeCTHOe BO3HHKHOBEHHE
3BE3]1 N MEX3Be3JHOro rasa H3 J03Be3AHbIX TeJ. [loatomy
"HaHOONBIIYI0 LEHHOCTb MOJXKHBI IIPeACTaBaATh (akThl, KO-
‘TOpbleé MOTYT MO3BOJHTb JeJiaTb BbIOOP MeXAy 3THMH IABY-
'Ms HCTOJKOBaHUAMH. [lepeuydcsanM 3zech HEKOTOPHIE H3 I10-
_AOOHBIX (PAKTOB:

A. Accouunaussi, B KOTOPOIl HaXOAHTCS J[BOIHOE CKOILJIe-
‘nue B Ilepcee, pacnosoxena B obaacTtd, ocobeHHo OeaHoil
‘Mek3Be3ZHHM razoMm. O6 3TOM CBHIAETEJLCTBYIOT KaK OObIU-
Hbie HabJI0eHHs C NMOMOLIbI HeOYJASPHBIX crneKTporpagos,
“TaKk W paauoHalJI0JeHHsl HedTPpaJbHOro Bojopoxa. Mexnay
“TeM 3Ta acCOUHAalHUsl, siBAseTcs OAHOH H3 caMbiX OOrartbix
CPeJH TeXx, KoTtopble o6HapyxKeHsl B Hailell I anakTiuke. Ona
-0co0eriHO 6oraTa 3Be3JaMH-CBepXTHTaHTaMH. [lpeanonoxe-
‘1lHe 0 TOM, UYTO BO3HHKHOBEHHE acCOUHaUHii cpa3y NPHBeEJO
K HCUeplaHHIO rasa, sBJAsSeTcs HCKycCTBeHHHM. boaee To-
'TO, HaJHUYHe OUeHb sipKUX CBEPXTHTaHTOB, BO3PACT KOTOPLIX
He npeBbimiaer 10° jer, yka3nlBaer Ha TO, 4TO (POPMHPOBa-
‘Hue 3Be3] B 3TOIl acCOHHALHH TPOOJIKALTCH. A 310 coBep-
1IeHHO HECOBMECTHMO C THIOTE30{l 0 BO3HHKHOBEHHH 3Be3[
‘M3 rasa. |

b. [lnoTHOoCTL Mexk3Be3nHOro raza B8 Majnom Mareana-
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HoBoM OO0Jiake He MeHbllle, a, NnoxKanayi, 6oJgblie, yem CO-
OTBETCTBYIOLLAs MJQTHOCTL B DBoablioMm: Mare1aH0BOM 06-
nake. Mexny tem Bouabuoe Mareasnanoso O6,1ako ropaszo:
boraye accouMaulHAMH H OCOOEHHO acCCOIHAUHsIMH, COCTO-
SILUMH H3 3Be3j] OYeHb BBLICOKOH CBETHMOCTH. [loMyCTHTD,.
yto B MaJjaom Marennsanosom OO6/JaKe accolHalHH eule He:
yclean BO3HHKHYTh, HeJab3si. B camoMm neje, BpeMs, Heob-
X0AHMoOe AJis OOpa3oBaHHs accollMaluil, AOJXKHO ObITb ca-
Moe 6oJgbluiee nopsiaka 107 ger. Mexay TeM COBpeMeHHOe:
pacnpeiesenne raza B Masom OO6Jiake Z0JXKHO OblIO Cy-
1u1ecTBOBaTh He MeHee uem 10% ner. BoJsee toro, Mmbl HabJaIO-
JaeM HermocpeicTBEHHO HeKoTopoe uucjao O-accouHanuil B
Majnom Ob6siake. Ho onu 6Geinee 3Be3famMH BBICOKOiH CBe-
THMOCTH, 4eéM GOJbIIMHCTBO accoudanuii - boabworo Obna-
Ka. | |

B. Habualoaennss nokasplBalOT, 4TO pacnpejesieHde Hel-
TpasbHOro BoOJOpoAa B [ajakTuke ropasjpo Jyylle Kop-
peJupyeT ¢ pacnpeleseHHeM KJacCHYeCKHX LedeHi, 4eM C
pacnpenenedineMm O-accounanuii. B wacrrocTH, npeacraBJisi-
€T HHTepeC TOT cpaKT, yto B Manom Marennanosom O6nake:
KJaccHueckux uedena ocobedno MHoro. [Tosromy HecomueH-
HO, UTO NPOHCXOXKAEHHe KJ1AaCCHYeCKHX uedena Tak HJH
HHaue CBA3aHO C MEX3Be3AHbIM rasoM. Ecam cunrarth, 4TO-
3Be3/bl BO3HHKAIOT M3 rasa, TO 3TO O3HAayaeT, YyTo Ipolece
npeBpallleHHs ra3a B 3Be3abl B Majom O6ake HAET yxe:
LaBHO. JTO jeJnaetr elile 6oJee OCTPbIM NPOTHBOpeYHe, yYKa-
3aHHOe B IpelblAYILEM NYHKTE.

I'. MioHu ob6parHa BHHMaHMe Ha TO, uTo B M13 u B
APYrHX LUapOBbIX CKONJIEHHAX Hawel [aJakTHKH HMewTcs
OTAeJibHble ToJy0bie 3Be3flbl BHICOKOH CBETHMOCTH. Mexay
TeM Ha OOJbIIHX PacCTOSHHAX OT IMJOCKOCTH ['alakTHKH
MJIOTHOCTh ME/K3Be3lHOTO rasa /[oJKHa ObTh OYeHb MaJa,.
B TO BpeMsi KaK AHclepcHs TypOyJeHTHBIX CKOPOCTeil A0MXK-~
Ha OBITb OYeHDL BeJIHKA.

Ykazanubele (BaxkTH IPOTHBOPeYaT THIOTe3e o6pasoBa-
HHA accouHauMil H3 rasa. Bmecre ¢ TeM MB He XOTUM CKa-
3aTb, YTO OHH NPSIMO NOATBEPIKAAIOT THIOTE3y COBMECTHO--
ro o6pa3oBaHus 3Be3J H ra3a H3 NpOTO3Be3[, HMEIOIHX CO--
BeplIeHHO HHylo npupoay. Oanaxko oGmiHii napaJJennsm
- MEXKAY KOJIHYeCTBOM ra3a H HaJWyHeM accolHanuil CBH-
JeTeJbCTBYET O FeHeTHYeCKONl CBA3H MexkAy HuMH. [losTo-
MYy THIOTE3a O COBMECTHOM BO3HHKHOBEHHH 3Be3J H MexK--
3B€3JHOrO rasa siBJseTCsd €IHHCTBEHHBIM OCTAIOHIHMCH Bbl-
XOJL0M.
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B bi BO . Pakre, oTHOCAWUECA K MEN3Be30HOMY ea3y
L accoyuayuam, CeuoerersCT8YOT CKopee O COBMECTHOM
s80IHUKHOBEHUL 36830 U 2a3a U3 nPoro3sesd, uem O 803HUK-
HOBeHUN 3830 u3 2asa.

K CTATHCTHKE
‘BCIBIXHBAIOLHX OFbEKTOB
(1969 r.)

1. Becanixusaioiuue speanbi B Maespax

TpyaHo nepeoueHHTb 3HaYeHHe paboT Apo MO H3YUEHHIO
fBCIBIXHBAIOUIMX 3Be3Jl B 3Be3[HbIX arperatax. PakrtHyec-
fKH eMY YyJIaJoch YCTaHOBHTb, UTO eCJH HM3MeHeHHa OJecka
:3Be31 THNa RW Bo3HuYero xapaxktepH3yloT paHHIOIO MOJO-
.docTb 3Be3asl (rpy6o rosops, Bo3pact ao 107 Jer), TO
Benpl K THna UV Ceti coOTBeTCTBYIOT MOJOAOCTH 3Be€3JH
“8 ropas3no 6GoJsiee LIKPOKOM CMBICJE, KOraa BO3pacT ee He
TIPEBOCXOJAHT BeJIHYHHY nopsigka 108 ser.

Slpkum npumepom 3toro siBasiiorca Ilaesmsl, rae X Hac-
"TOSIIIEMY BpeMEeHH YxKe OTKPHTO A0 70 BCNBIXHBAIOLIHX
.3Be31. OCTaHOBHMCSI BKpaTlle Ha 2TOM NpHMepe.

- Tlokaxem npexxae Bcero, Kak MOXHO NBITaTbCA OLEHHTH
MIOJIHOE  YHCJO BCNBLIXHBAKOILIHX  3Be3l B KakKoM-1HO6O
:arperate Ha OCHOBe HaOJIIOAEHHH, KOTOpble AaJieKo He JOoC-
“TATOYHBl [JIs1 BbISIBJI€HHSA BCeX BCILIXHBAIOLIHX 3Be3J.

JonycTuM, uTOo HAOJIOAEHHS BeJHCb TOJBLKO HEKOTOpOoe
rBpeMs f, B TeueHHe KOTOPOTO BHISIBJIEHH BCe BCIBIWIKH C
AMNJHTY A0 OoJsbluell, yeM HeKoTOpas MHHHMAJIbHasg aM-
JIJHTYRA €, BbipaxKeHHasi B 3Be3[HbIX BeJuuyHHax. Pasy-
"MEETCsl, NNPH ITOM pedb HAET O HAOJIOAEHHAX ¢ onpeleJeH-
*HBIM MHCTPYMEHTOM, MOUIHOCTb KOTOPOro OrpaHHyHBaeT HC-
~CJIeAYEMYI0O COBOKYIIHOCTb 3Be3] HEKOTOPOH BeJHUYHHOH M.

Ha camom neje HeKoTOpble W3 BCIIbILIEK, NMPOHCLIEAIUHX
:3a BpeMs HaOJ/I0AeHHH, MOrYT OCTaThCHd He3aMeYeHHBIMH, HO.
"MBI MOKE€M BBeCTH HeKoTopoe 3¢h¢eKTHBHOe BpeMs, Hec-
'KOJIBKO MeHbIIIee, yeM CyMMapHas JJdHa Bcex Qortorpadu-
JeCKUX 3Kcno3uuui. ToyHO Tak Ke MNpejesbHast 3Be3fHas
rBeJIMYHHA pal3JjinyHa AJS BCNbIUIEK pa3HOH aMMIJHTYAH, H
‘TIpH GoJiblHel aMMIUTYAe MOTYT NOJYYaTbhbCsi  BCHBIIUKH
"3Be3J, KOTOpble B MHHHMyMe He [MOJIy4yalTCs Ha CHHMKax
- _Jdaxe npH OGOJMbIUHX 3KCNO3HUHAX. TeM He MeHee MOXKHO
'TOBOPHTD O KakoH-TO 3(pdeKTHBHO{ npelebHOMN - 3Be31HOM
"BeJIHUHHE B MHHHUMYMe, cjaabee KOTOPOH BCIBIUIKH He O0OHA-
*py>kuBawTcs. CnesaeMm enle ABa AONyLIeHHS: NPHUMEM, 4TO
f10CJIEN0BATENbHOCTh BCMBIILIEK KaXJAOH 3Be3Jbl HOCHUT Xa-
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paKTep CJy4afHOro CTauHOHAapHOTO NOTOKA COOBITHH, pac-
TpefieIeHHOro N0 OCH BpeMeHH corsacHo 3akony Ilyaccona..
U 4TO CpeJHsf 4acToTa BCIBIUEK AJs1 BCeX BCHBIXHBAIOLIHX
3Be3Jl arperaTa OJAHa H Ta Ke. |

Ecau N ecTb noJsiHOe YHCJO BCeX BCHBIXHBAIOUIHX 3BE3[L
B arperate U v — CPeJHAS 4acTOTa BCHHILIEK Y OTHeJbHOH
3Be3[lBl, TO NPH YKA3aHHBIX YCJHOBHAX MaTeMaTHUYECKHE OXKH-
JaHHs 4Yilcesq 3Be3], He HCHObITABUIHX 3a BpeMs | HE
OJHOH BCHBILIKH, HMEBIIUX [0 OJHOH BCHBHIIIKE H MO JABE:
BCIIBILIKH ‘3@ TOT K€ IIPOMEXYTOK BPEMEHH, BhIPa3fATCs CO-
OTBeTCTBEHHO (POpMYJIaMH: |

Ny = ."\Je —vt ’ (1)4

i‘llzj\’YB —Vt yf, | (2)4

ny=Ne ~%E (3

Heas (3) va (2), noaydaem
| | o .
vi=2 o (4)
a aensa (2) xa (1), |
vi= —L. (5)
CpabauBasa (5) ¢ (4), uMmeeM:
2
o= 273" (6):

- Gopmyna (6) nosBoaser onpeAeJHTb MaTeMaTHYeCKoe:
OKHIaHHEe YHCJA He BCIBIXHYBIUHX 3Be3[ 4Yepe3 MareMa-
THYECKHE OXHIAHHS YHCeJ 3Be3]l, BCILIXHYBUWHX MO OAHOMY
H IBa pa3sa.

3aMeHsisi NpRGJIHIKEHHO MaTeMaTHYeCKHe OXHIAHHA YH-
cesi 3Be3], BCILIXHYBIIHX OJHH W /Ba pasa, peajbHO Hal-
JIOJEHHBIMK YHCJAAMH TaKHX 3Be3J, MBl MNOJy4aeM, TaKHM:
o6pa3oM, NPAKTHUECKYK BO3MOXKHOCTb HAHTH UYHCJIO He
BCMBIXHYBIIHX BCNBIXHBAIOWHX 3Be3l, a NpHOAaBHB CloAa.
TIOJIHOE YHCJIO BceX OOHApyXKeHHRX 3a BpeMsi ! BCIBIXHYB-
LINX 3B€3J, Mbl NQJYYHM OLIEHKY NOJIHOTO YHCJa BCNBbIXHBA--
IOIIHX 3Be3/.

CornacHo aasssiM Apo k 1966 r. B Ilneanax nabmaona--
JIACb BCHBILIKH y 60 pasnuuHbiX 3Be3d. M3 HHX TOJABKO nNo-
OLHOW Bcnblulke Ha6/104an0ch y 52 3Be3Jl, a N0 ABe BCNBILI--
KA — y O 3Be3a. [loacraBisis 3TH yHCJIa BMeCTO M) H fg Bs
(6), HaxoAMM OJIs1 YHCJTA BCIOBIXHBAIOHWHX, V KOTOPHIX He
Ha6/11071aJ10Ch HH OAHOH BCIBILIKH, no,=260. [Ipu6aBuB cio-
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Ia MOJIHOE YHCJO0 3Be3[, ¥ KOTOPH X HAGJMI0Ja/ACh BCIBIILKH,
moJydaeM AJA [OJIHOFO YHCJa BCEX BCILIXMBAIOUIHX 3Be3j
N =320.

C apyrofi cTOpOHBI, MOXKHO MPHHATH, YTO BCEe 3TH 3Be3-
_Abl JOJIXKHBl HMETb BHAHMYIO BH3yaJbHVIO BEJHUHHY B
‘MHHHMYMe V>13,25, tak Kak camas apkas U3 obHapyXKeH-
HBIX BCNBIXHBAIOLWIHX 3Be3] HMeeT B MHHHUMyMe V=13,3.
‘Uucno u3ssectHwnx 3Be3n [laesin (Bkilouas u 3Be3dbi, 0603-
HayeHHble J)KOHCOHOM W MuTYesJIOM KaK BePOATHBLIE YJe-
Hbl) apye V=13,250 paBHo 211. Tak Kax OHH H3BeCTHBI, HX
-CyMMapHast Macca MoxKeT ObiTb NMOJACYHTAHA NPAMO HA OC-
HOBAHHH COOTHOIIEHHH Macca — cBeTHMOCTb. [lonHas mac-
ca nepBoiXx 211 Gosee Apkux ugaenoB Ilnesn oxaspviBaeTcs
‘paBHoll 262 Mc. [lockoabky obmas macca Ilaesn ws au-
HaMHYECKHX COOOparKeHHIl oueHHUBaeTCsl MNPHOJHAKEHHO B
-400 Mc, To nosy4yaercs, yTO NMOJHAA Macca BCeX UYJEHOB
Tlnesn caabee V=13,25 nosxua 6biTb nopsaka 140 M.
Ho B 3TH GoJsee caabbie 3Be3Abl AOJKHBI BXOAHTb = Bce 320
BCNBIXHBAIOILIHX 3Be3]. '

C apyroit CTOpOHBI, PACCMOTPHM, KaKyl0 CPeldHIOI0 Mac-
~CY CJielyeT NPUIHCATb BCNBIXUBAIOWMNM 3Be3NaM.

Iast atoro ucnosib3yeM TOT akT, YTO caMas ApKasd M3
"BCOBIXHYBIIHX 3B€3JL HMeeT B MHHHMyMe BHAHMYIO BeJIHUM-
'y V=13,3, a Haubousee caabas, 1ast KoTopoil Hab.a101anach
Benbika, V=19,5. 310 o3Havaer, 4TO a6COJIOTHbIE BH3Y-
-ajIbHble BeJHYHHBL 00cyxaaemblx 320 BCNbIXHBAIOWIHX 3Be3]1
B HX MHHHMyMe 3akJiodeHn Mexay 7,8 u 14,0, uto coorBer-
'CTBYeT HHTepBaJy 3HadeHHit macc ot 0,6 M¢ no 0,12 M.
TlockosbKy pacnpenesieHHe BCHbIXMBAIOUIHX 3Be3jJ O Mac-
CaM HEeH3BECTHO, TO TPYAHO OLUEHHTb CpeJHee 3HAYEHHe HX
‘Macchl. OxHako apHdMeTHYECKOe CpelHee TNpPHBELEHHBIX
‘npeaebHbix 3Havenuit 0,36 Mc He N0OKHO ObiThb CJHHILKOM
. 3aBBIIIEHHON OUCHKOIl, Tak Kak (pyHKuusg cBerumoctu Ilie-
4 B 370i ob6JacTu yObiBaer.

B takom cayuae aas cymMmapHOM Macchl BCeX BCIBIXH-
"BAIOIIHX 3Be3J Mbl JOJIXKHBl UMeTb 3HaueHHe okoJo 120 M.
-CpaBHHBast 3TO YHCJO C TOJYYEHHOH BBILLIE CYMMapHOI
‘MaccoH Bcex 3Besa cjqabee V=13,25 u yunrbiBas, 4to, Be-
'POSITHO, HMEIOTCH ellle BCIbIXHMBAlOlllHe 3Be3Anl caabee, yem
V=19,5 B MuHuMyme, KOTOpbie Mbl NOKa He Habmwogaem H
'KOTODble, OYeBHZHO, He BXOUSAT B MNOJy4YeHHOoe 4Hcjao N =
=320, npHXOAHM K CJeAYyiolUleMy BBIBOAY: Bce 3Be3fbl cJia-
6ee Buaumoit BesinuuHbsl V=13,25 B [lanesinax uau nogas.isi-
joutee OOJBLIHHCTBO HX SIBJSIOTCA BCIBIXHBAIOLIIHMH,
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J1oT BHBOA npuHoOperaer eile 06oJee TBepAyl MOUBY
B[O Cjaeavioiium coobpaxkenunam. Boille npu BeHBOAEe Popmy-
Abl (6) Mbl cuMTaJH, UTO BCILIUIKH BCEX 3Be3J MOJXUHHSA-
forcst 3akony IlyaccoHa ¢ oaHuM ¥ TeM e 3HavYeHHeM Na-
pamMeTpav, T. €. ¢ OAHOH U TOi{l XKe cpefHell 4acTOTOH BCMbI-
wek. Ha camoMm gene 3TH 9acToThl AOJMKHBI OBITH pas/Hy-
Hbl, H MOXHO [IPEACTABHTbL HEKOTOpble [JaHHble B MOJb3Y
TOrO, YTO OHH AeliCTBHTENbHO pasiuuHbl. Jlerko mokasars,
YTO NPH HAJUUUY AUcCTIepcuu 3HauveHuil v popmyna (6) npwu-
BeAeT K MeHbLINeMY 3HAYEHHI0 Mo, YeM peasibHOe YHCJIO
BCNBIXHBAOINUX 3Be3J, ¥ KOTOPHIX HEe HAOB/I0AaJI0Ch HU OJ-
HOIT BCIBILIKH.

[TosToMy peaabHoe uMeJ0 BCTIBIXHBAIOIWIUX 3Be3j A0 V=
=19.5. BenbiiKH KOTOPBIX elile He HAOJMIOLAJHUCh, JOJKHO
HbITh HECKOJABKO Ooublile, yem 260, a nosHoe yHcao ux 60Jb-
ure, yem 320. ,

YunThiBasi BCe 3TO, BPSA/L JH MOXKHO [ONYCTHTb, HYTO
Goaslie, yeM 109% Bcex yaenos Ilnesn, 6ogee cnaboix, uem
V=13.25, aBasiioTcs He BCTBIXUBAWIIMMHU. Briosie BO3MOX-
HO, UTO He BCIBIXUBAIIMMH SIBASIOTCA TOJbKO HEKOTOpbIEe
H3 00.1e€ SIPKUX 3Be3jl TAKOro poja, HAampHMep uyacTth Tex,
KOTOpbIe HaXoAsiTCa B nmpomexyTtke or V=13,25 no V=14.

2. Npodaembl, OTHOCHIIHECH K BCNbIXMBAKWILHM 3Be3daM B
finesnax

M3 ckasauHoro cJjeinyer, 4To 3aMeyaTeJsbHble HabJoae-
HUSA APO M ero COTPYAHHKOB HE TOJBKO YCTAHOBHJH HAJIH-
YHe BCNBIXMBAMOWIHUX 3Be3/l cpeiu caabwix ujeHoB [lnes,
HO H DO3BOJISIIOT CeJlaTh ropasjo AaJblile HAYILEee 3aKJIOo-
YeHHe: IIOUTH BCe, a MOXeT ObiTb, W Bce 3Be3nnl Ilaesj
cnabee V=13,25 saBasiiorcss BCUBIXUBAWIUHMH TepeMeHHbI-
MH, L

Taxkum ofGpasoM, BCA 3ajaua JajbHeHLIero H3y4yeHHd
cnabuix 38e3a B [laesanax B u3BecTHOM cMbicjie nepeBopa-
yyBaerca. B nansbHeliuleM Mbl He CTOJILKO JOJXKHBI OBITH 3a-
HHTepecoBaHbl B MOATBEPKAEHHU MHOTOYHUCJAEHHOCTH BCIbI-
XHBAOUIUX 3Be3J, CKOJLKO B JI0Ka3aTeJbCTBe CYylieCTBOBA-
Hys caabbiX UYJEHOB, KOTOpPble BOBCE He BCIBIXHBAIOT.

Kazanocs 681, caenanublil HaMu BBIBOJ O TOM, 4TO NpPak-
THUeCKH BCe «cJaaldule» 3Besaw [lnesin, T. e. Te, vy KOTOpHIX
V>13.25, siBAAOTCH BCHBIXUBAKOIIHUMH, BMNOJHE eCTCCTBEH-
HeH, H00 ¢usHyecKkas Npupoaa BCAKHX ABYX 3Be3jx B [lies-
Jlax, HMeOiHX O/ HHAKOBYIO CBeTHMOCTb, AOJIXKHA OBITh OAH-
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HaKOBa, H €CJaH 0/1Ha H3 HHX BCOBIXUBAET, TO AOJXKHA BCIBI-
XHBaThb H Apyrasd.

OxHAKO HAa caMOM feJe. Heab3sl a priori OTpHIATL BO3-
MOXHOCTb TOFO, UTO BCHOBILIEUYHAsT AKTHBHOCTb Y .3Be3I MO-
HET HOCHTb CJOXKHBIIl XapakTep H ObITb NE€PHOAHYECKOU HJIIE
HenpaBHJAbBHOH ¢yHKLIHell BpemeHun. Hanpumep, MoxHo OBI-
J10 Obl npeAcTaBuTh cefe, YTO aKTHBHOCTb 3aMHpaeT Ha ne-
pUCL B HECKOJIbKO JeT HJH HNECSATKOB JeT, a MoTOM CHOB2
NOsABJASETCS Ha onpenesieHHoe BpeMsi. [locKosbKy HaGawone-
HHs1 BCNBILLIEK BeIyTCSl BCEro HECKOJIbKO JIeT, TO. CylU1eCTBQ-
BaHHe 3Be3]] C BPEMEHHO Moracuiefi akTHBHOCTbI) CKa3aJ0Ch-
6bl B HalIHX pacyeTax TakK Ke, KaK CYIHeCTBOBaHHe He
BCNBIXHBAOIIHEX 3Be3A., (CKasaHHOe BbILE 3acTaBasfeT Ay-
MaTh, 4TO JAHBO TaKHe NPOMEXKYTKH 3aMHPAHHS BCNHLICYHOIE
AKTHBHOCTH OTCYTCTBYIOT, JHOO OHH KPATKOBPEMEHHB! H IO
3TOMY MAaJIO BJHAIOT HAa CTATHCTUKY, JHOO Ke TakHM CBOIi-
CTBOM o0J/ajfaet JHUIb HebOJIbLIOe YHCJO0 & CcJabblX 3Be3E
Ilnesn.

Hpyras npobiema, BhITeKaloillasi TaKXKe H3 - HCCAeJ0Ba-
HHH ApO, OTHOCSIUHMXCS K psAy pas3JHYHBIX arperartos, 3a-
Kiogaercss B caenymwoweM. M3 atux uccaenoBaHHi caeayer,
uTO Ha Oojee panHell CTaAHH XKHU3HH CKONJIEHHS BCHLIXMBA-
JH H 6Gosee sapkue, ueM V=13,25, 3Be3an. Ho xax npowuc-
XOJHT MNpekpauienHe GonpliuX Benbimek? CraHOBATCA JIE
'OHH 6o0Jiee peIKHMH HJH HX CPefHAS aMIVIHTyda yMeHbIla-
ercda nocreneHHo? [ljis orBeTa Ha 3TOT BONPOC HEOGXOLHMO
CPaBHHTb CTATHCTHKY BCHBILIEK 3Be3J, HENOCPeACTBEHHO
NPUMBIKAOIMHX K npefeay V=13,25, 1. e. 3Be3x B npome-
KyTke 13,25—14,25, co craTHCTHKOH BCObLIeK- 6GoJjiee caa-
6bix 3Be3n. Ham kKaxkercsd, uTO. 3TO OfHA #3  BaXXKHEHLIHX
npobyeM (H3HKH MOJIOABIX 3Be3J.

HaxkoHeu, otmetruMm, uyro, npuMenss dopmyay {4), Mmbr
MOXKEM H3 OTHOLUEHHSI YHCeJ 3Be3K, Y KOTOPHIX BCHBILIKH
Ha0JI04aJHCh IBaXKAbH W ORHAXILI, ONpeAeJUTb v H OT-
croaa 3¢ (QeKTHBHYIO CPeNHIOI YacTOTy BCIBIUIEK, KOTOPas
okasbiBaercs nopagka 103, T. e. cpeaHHH MNPOMEKYTOK
MeXAy ABYMS TOC/Ie]OBAaTeNbHHIMH BCNBIINKAMH OIHOH B
TOI Ke 3Be3/lbl NMopsijiKa OAHOH ThicAuM uyacoB. KouHeuHo,
pedyb HAET NPH 3TOM O BCHBIIIKAX ¢ 6OJBIIOH aMMJIHTYAOMH
(>0 ™,6), xoTOopHle TONBKO W MOryT OOHApPYXHBATHCHA Me-
TOLOM, NPHMeHeHHHIM Apo (nocjenoBaTelibHblE JleCHTHMH-
HYTHBIE SKCIIO3HIIHH).

Ha camom nene, BeposiTHO, 4acTOTHl BCHBIIEK Y 3Be3JL
¢ pa3Hoil maccoil pasanynnl. Ilo-BHAHMOMY, yacrora Hcibi-
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TLIBA€T BEKOBbie H3MEHEHHS B CBA3H C 3BOJIOIHEeH 3Be3Jbl.
{ipencraBasiercds OueHb BaXKHBIM BBLIACHHTb XapakTtep 3THX
#3MeHeHHH, YTO BO3MOXKHO JIHUIb NPH CpaBHeHHH 3Be3J OAH-
#aKoBOIl Maccsl, HO pa3HblXx Bo3pacToB. s 3TOrO, OYEBHA-
#0, HaJ10 CPABHHUTb YAaCTOTH BCHBILUIEK B pa3HbX arperartax.

Hcxons u3 ckasaHHOro, Mbm MOXeM YyTBep¥KAaTb, HYTO
GoJiee noJiHoe HccJiepaoBaHHe Ilnesin B OTHOUIEHHH BCNBIXHU-
BAUIHX 3Be3], TAK Xe KakK H BCIObIUIEK B APYrdHx arpera-
Tax, ABASETCA O4YeHb BaKHOH U aKTyaJbHOIl 3ajaued.

O NMPOUCXOJIEHUH TYMAHHOCTER
(1982 r.)

C 6oabuum yoo80N6CTEULM U Tenaod cumna-
Tueld a8TOp NOC8AWLAET 3Ty pabory axademuky
Hx. KCAHTAKHCY.

1. BBoaHbie 3ameyaHus

TIpoucxoxaeHHe U 3BOJIIOUHA 3Be3j Bcerja npHBJjeKaau
BHHMaHHe acTpodusHkoB. HamHOro meHnule BHHMAaHHS OH-
J10 yaeneHo npobJemMe NPOHUCXOMAEHHS W 3BOJIOLHH TyMaH-
HOCTel KaK OTAeJbHHX 00beKTOB. B ydye6HHKax TyMaHHOC-
T 4aCTO pacCMaTPHBAIOTCA B IJaBaX, MNOCBAILLIEHHBIX «MeX-
3Be3flol cpede». KocBeHHBIM 06pasoMm 3TO CO3[ddaeT Ble-
YaTJgeHHe, UYTO TYMAHHOCTb — 3TO HEYTO JIHUIEHHO€ HHIH-
BUIYaJbHOCTH HJIH HedTO BPOAe (JAYKTYaUHH <«MeXTyMaH-
HOCTHOII Martepuu». B JeHCTBHTENBHOCTH e TYMAHHOCTH
ABJAKTCSA AHCKPeTHHIMH O0BbeKTaMH, H HX B3aHMHHBe pac-
CTOSIHHS, KAaK MPaBHJO, HAMHOTO NPEBOCXOAAT WX JAHAMET-
pel. [lostomy caepyer npennonommb YTO OHH JAOJIXKHM
ObITh B3AHMHO He3aBHCHMBIMH.

Jlaxxe TMOBEPXHOCTHOE H3yueHHe H3BECTHBIX (PAKTOB OT-
HOCHTEJIbHO TaJlaKTHUECKHX TYyMaHHOCTEH AOCTaTOYHO, 4TO-
Obl 3aKJOYHTh, 4TO:

a) HaOJIOAeHHS HaM JaloT HaMHoro GoJblie NPSiMON H
foraToii HHPOpPMALHH O NHHAMHHECKHX H3MeHeHHSX H (H-
3UYECKHX MNpoueccax, NPOUCXOAALIHX B TYMaHHOCTAX, 4eM
B cJyyae 3Be3l, IZe HAUIH HajeXAbl MOJYYHTb CKPOMHOE
KOJIHYeCTBO NPAMOH HUHPOPMALHH O BHYTPEHHEH CTPYKTYype
C [OMOIbIO HEHTPHHHBIX NMOTOKOB XOTA OBl AJS OJHOK 3Be3-
Jlbl TOKA ellle He BNOJIHE MAaTepPHAaJIH30BaHbI; "

06) H3MeHeHHs, KOTOpble HMEIOT MECTO B TYMaHHOCTAX,
BO MHOFHX CJy4asX TECHO CBSI3aHbl ¢ KaKHMH-TO MepeJOM-
HBIMH TOYKaMH B XKH3HH HEKOTODHIX 3Be3d. [losatomy Jio-
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6011 BLIBOJ O ITPOHCXO0XK/JAEHHH H 3BOJIOIHH TYMABHBOCTed MO-
JKET CJAYXHTH B KauyecTBe UEeHHOH HHPOpMauHu 00 3B0JIIO-
LLHH H, MOXKeT ObITb, Ja)e O NPOHCXOXK/JIEHHH 3Be3[.

ViMess B BHAY 3Ty CBA3b MEXAY VKa3aHHBIMH = ABYMSE
npoG/ieMaMH, Mbl 31eChb MOCTapaeMmcs 1aTh KpaTkHil 0630p
niell O NPOHCXOXKACHHH TYMaHHOCTEIl.

2. Cayuaii, koraa TYMaHHOCTb CBA3AHA
JIHlilb C OLHO{i 3B€310¥

CylecTByer HECKOJIbKO KJacCOB TyMaHHolTell = foJee
HJH MeHee NPaBHJAbHOH (GOPMBI, AJs1 KOTOPBIX Ta HJH HHAS
dopMa. CBA3U C ONpejesieHHON 3Be3[0fl NOYTH OYeBHAHA.
Peurenne .npoGyeMbl NPONUCXOXKAEHHS IJs HEKOTOPBIX U3
TAKHX KJACCOB TyYMaHHOCTell ¢ TOYKH 3PeHHH COBpPEMEHHOIL
aCTPOPHU3HUKH MOKHO CUHUTATL ITOUTH TpHBHaJ]beIM ,Z],ae.au~
T€ PacCMOTPHM 3TH CJYyYaH:

a) B teuenne Bcneimikk HoBbeix Mbl HabawonaeMm oﬁpaso-
BanHe HeOOJbLIHX PACWIHPAIOMIHXCH TYMAaHHOCTEH = BOKPYT
HHX. OHH PACIIHPSIOTCS CO CKOPOCTBIO OKOJIO 1000 xM/c, 1
qepe3 HECKOJbKO AECATHJETHIT paciHpAomascs TyMaHHOCTb
Hcye3aeT B NPOCTPaHCTBe, KoTopoe okpy:xaer Hosyio. Her
' COMHeHHH, 9YTO TYMaHHOCThb BHIOpOIlIEHA H3 3Be3Jbl H COCTO-
HT U3 BEWIeCTBa, NPHHA/IEKAIIEro Npexjie BHEIIHHM C/05M
3BE31bl. BbiﬁpOIHCHHaH Macca oObiuHO ObIBaeT - HOp’iIlIK&
10-5 Mc,

6) O6pa3soBaHHe NJIaHETAPHBIX TYMaHHOCTEH SBJAETCA
pe3yJabraToM Bhi6pacbiBaHHS BHEIWIHHX CJIOE€B HX 3Be3JHBIX
saaep. O6pasoBaHHBEI B 3TOM CJlydae TYMaHHBIT OOBEKT
HaMHOro GoJiee MaccHBen H HMeer Maccy Mexay 0,01 Mc
n 0,1 Mc TlnaHerapHble TYMAHHOCTH TOXe€ pPaCUIHPAOTCH
B OKDYXalOWeM NPOCTPAHCTBE, OAHAKO OHH JOCTYMHB Ha6-
JIOJEHHSIM B TeyeHHe oKoJso 10° zer;

B) OCTATKH CBEPXHOBBIX (OCH) — TYMAaHHOCTH, KOTO-
pble o6pasoBajuch BCJeACTBHEe OrPOMHBIX 3BE€3JHBIX B3pbl-
BoB. CuHTaeTcsl, YTO HX MepBOHAyaJbHasi Macca NpHOJIU3H-
TeJbHO NOpsiiKa OXHOH conHeuHOH. ONHAKO B TeyeHHe pac-
ILIKPEHHS NTIepBOHAYaJJbHag Macca YacTo YBJEKAET OKPyKalo-
niee Mex3Be3nHoe BemlecTBo. Takum obpasom, macca pac-
wHpsioweiics 000J0YKH MOXKET pacTH Ype3MEepHHIM 00pa-
3oM. Tak uHOrAa 006pasyrTCd TYMAHHOCTH OOJBUIOH Mac-
CHI;

r) Temepp KaxKeTcs COBepIUEHHO ONpelpeseHHbIM, 4YTO
KOMeTapHble TYMaHHOCTH OOpa3oBbIBAIOTCA M3 Bel{eCTBa,
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XOTOpOe BHIQPOlUIeHO NnepeMeHHBIMH 3Be31aMH, HAXOASALIHMH-
g B 06J1aCTH HX <TOJIOBLI»;

1) Hekoropuie 3Be3anl Kiacca Boabsga-Paile (BP)
Hawed [anakTHKH OKpyXeHbl KPYIJBMH TYMaHHOCTAMH,
foxoxuMH Ha NGC 6888. [lono6ubie cayuad HabawaanHCh
8 boaswom Marennanosom Ob6sake (BMO). Habaoaarens-
Hole AaHHblE, CBA3aHHble KAaK C 3THMH 3Be3JaMH, TaK H C
OKPYXA3WIIHMH TYMaHHOCTAMH, NOJACKa3blBAIOT, YTO TaKHe
TYMaHHOCTH OOPA3YIOTCS H3 BelleCTBAa, H3BEPXKEHHOro 3Be3-
Aamn BP rtaxum xe nytem, xaxk OCH o6pasoBanuce Bcjea-
CTBHE B3pbiBAa CBEPXHOBOIL.

PaccMorpenHbie Bblille NATh CjydYaeB OXBaThIBAIOT BCe
T3BECTHBIE KJIaCChl TYMaHHOCTeH OoJiee HJH MeHee Tpa-
BUMBHON (QopMbl. Mb BHAHM, 4YTO BO BCeX 3THX CJAy4YafXx
3BOMIOLUOHHLIE TEepexXOiAbn MaTepHH MeXAY IJOTHHMH
3Be3JHbLIMH TeNlaMH H pa3peXeHHBIM TYMaHHBIM COCTOSHH-
€M HMAYT B OAHOM H TOJbKO B OJHOM HalpaBJCHHH: MJOT-
Hoe BellecTs0 —— AHDGDY3HOE BELIeCTBO.

3. Npoueccwt 8 AP PY3HBIX TYMAHHOCTAX

Okono 35 sier Hasaj, Korja Mbl HavyaJu HCCJeLOBaHHE
3Be3LHbIX ACCOUHAIHI, HAa HAC MPOHU3BeJ OTPOMHOE BIlleyar-
JeHHe T1OoT (hakT, 4TO mNouTH Kaxpaas OB-accounauns co-
AEPXKHT OJAHY HJH HEeCKONbKO AHdY3HHX TyMaHHOCTeil.
Vicxoas u3 3toro, 6bJ1 CleNlaH BLIBOJ O TOM, 4TO 06paszo-
BaHHe IPYNN MOJIOABIX 3Be3] AOJXKHO NPOHCXOAHTb OJHOB-
PeMeHBo ¢ 006Pa30oBaAHHEM TYMAHHOCTeH, NOCKOJbKY Camu
{opME TyMaHHOCTell YKa3blBaJIH HA HX HeYyCTOHYHBOCTHL H
MOAOAOCTD.

Tem He MeHee MHOTHE TeOPeTHKH, HCXOAs H3 HAeH KJjac-
CHYECKONl KOCMOTOHHH, NMOCHelIHAH U3 (aKTa CyllecTBOBa-
HHA MOJOJBIX TYMAHHOCTeil B 3Be3JHBIX acCONMalHAX che-
JlaThb 3aKJOUeHHe, YTO 3/eCh Mbl SIBJISEMCA CBHAETEeJNSiMH
HENOCPeACTBEHHOTO NpeoOpa3oBaHUd MaccH TyMaHHOCTel B
MOJIGLbIe 3Be31Ll.

bBuiJan npeasoxedsl pasJHyHble MEXaHH3MBI TaK Ha3bIBa-
€MOrQ KoJ1J1aIca, HO B TO e BpeMs Mbl HyXJAaJHCh 0O0Jbllie
B HabalolaTeNbHbIX JAHHBIX, YeM B pa3paboTKkax Mojesei
KOHHEHCALUHH BellecTBaA.

B pesysbTate npuMeHeHHS HOBBIX HaOJI0JATe/bHBIX Me-
TOACB (HabJwideHHs1 Bojopoaa Ha 21 ¢, paanoHabJwje-
HHe MoJIeKyqa, HHppaxkpacHble HabawaeHUsA, HaGJIOLeHUs
TOHKHX JeTaJqiedl ¢ MOMOLIBI0 HHTepdepoMeTpa co CBepx-
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IJHBHBIM TJIEYOM) YCKOPHJIOCH HaKOHJeHHe HeoOXO0IUMBIX.
AaHHbX. Duiim obHapy:KeHbH HEKOTOPHE KayeCTBEHHO HO-
Bble sABJjeHHs.- Cpenn Hux: komnaktHele H II o6usacty, Ha-
xoAsmuecs: r1yOOKO B XOJIOAHBIX H TEMHBIX YACTAX TyMaH-.
"Hocrtell, masepol OH u Hy0, ropsiune obaactu nudpakpac-
HOrO H3Jy4YeHHUs. DBIJIO NOKa3aHO, YTO MHOTHe ONTHYECKH.
spKHEe 3MHUCCHOHHBIE TYMAHHOCTH, KOTOPbiE OKPYXKaloT Py~
nel Moaoanix OB-3Be3n, pacnpsioTcs co 3HAUHTENBbHOU CKO-
poctblo. Hanpumep, B TymanHocTn PoseTka BOKpyr ckon-
genust NGC 2244 ckopocTb paclIHpeHHs [IOXOAHT LG
20 xM/c. CoBeplUEHHO SICHO, YTO TaKHe c.nyqan nps—mo npo-
THBOpeYaT ujee KOHAEHCALHH. :

OnHaKO MO3JHee, KOrAa GbIIO NOKA3aHO, YTO TYMaHHOC-
TH B OB-accomuanusax cogepxart 6O0JblIHE XOJOAHble 00-
JaKa BOJLOPOMHBIX M APYTHUX MOJEKYJ H 4TO I'pajdHeHT CKO-
POCTH B HHX, KaK NPaBUJO, OUYeHb MaJl,-HayyHoe MHeHHe
CHOBAa CKJIOHHJIOCH B I10JIb3Y NPOLIECCOB KOHAEHCAUHH. A OT-
KPbITHE KOMIAKTHBIX OO6JacTei HOHH30BaHHOrO BOAOPO-
Aa BHYTPH MOJIEKYJSPHbIX O6JIaKOB OBLJIO paclUeHEeHO Kak
NpsiMOe [10Ka3aTeJIbCTBO TPOLECCOB KOJIanca BHYTPH MO-
JeKyJasapHbIX 00JIaKOB.

HMcTHHa e TakoBa, 4TO OTKPbITHE KOMIAKTHBIX ofJjac-
Tell HOHH30BAHHOIO BOAOPOAA B TaKHX 006JaKax MOXeT
CAYXHThb JHIIb NPAMBIM CBHIETEJbCTBOM O Npoueccax 06H-
pasoBaHHs. 3Be3]l, HO OTHIOAb He SIBJAAETCA NPAMBIM €BHIE-
TE€JbCTBOM O NpoHEeccax KOJJarnca.

4. UndpakpacHbie HCTOYHHKH
B IHGPYy3IHBIX TYMAHHOCTAX

CorsnacHo kaaccudukanuu Poysna-Pobuncona (1979)
Bce NH(MDDY3HBIE TYMaHHOCTH anHanne}KaT OLHOMY U3
CJAeAYIOUIHX JABYX KJacCOB: \

a) XO0JI0JHble TYMaHHOCTH 6e3 3aMeTHOro HH(ppahpaCHO-
ro H3JYy4eHHS B o6aacti 1—20 MKM; :

6) o6Jaka, KOTOphie COAepIKaT nH(ppaKpaCHbm HCTOH-
HUK (MKH) (uam ncrounuku). CpeiHHe Macchl 06/JaKOB
BTOPOr0 THNA MPEBOCXOAAT CpeJHHe MACCH XOJOAHbIX 00Ja-
koB. O6s1aka BTOpPOro THHa, Kak NpaBUJO, HAXOAATCH B
OB-accounauusx.

IIpucyrctBue KM ouens uyacto coBnmanaer ¢ nIPHCYT-
crBieM KomnaxTHeix H II obsacrefl. B 3THx ciayuasx ecTe
BIOJIHE ecTecTBeHHOe 0ObsicHeHHe npoHcxoxaenus MK us-
aydedus. [Ipisib B 06JlaKe NOJHOCTBIO NOTJoONLlAeT H3Jjyde-
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aie OB-3Be3anr (3Be3n) M HArpeTra A0 TeMiepatyp B Hec-
KOJBKO COTeH rpajaycos.

Onnako ecTh cJayuad, Korjga o6jyako cogepxutr MKH Ges.
paaHoKOHTHHYYMA. Kax u3BeCTHO, NOAOOHBIH KOHTHHYYM siB-
Jasercs HeudbexubiM nocgeactsueM npucyrtcrsus H 1T ob6-
JIaCTH.

[IprBep:KeHIAMH THIOTE3bl KOJJanca 3TH cjydan ObljiH
paccMOTpeHBl Kak 06/1acTH, B KOTOPHIX OKpYyiKalollee MoJie-
KyJsiproe 06/1aK0 BCJIeACTBHe KoJljianca o0pasoBajio O4eHb
MOJIOAVIO 3Be3ly, Ha KOTOpYIO BCe ellle aKKpeUHpyeT Be-
11{eCTBO, najalliee n3 obJjaka. JIydlIHM npuMepoM noaoob-
woro MK ucToyHuka MoKeT COyXHUTh HCTO4HUK Kielinma-
Ha — Jloy.

Ha6moaeHust noxasanu, 4to B 060oHX cayyasix (B mpH-
CyTCTBHH MJaM otcyteTBuu kommnaktaHo#i H 1l o6Gmacru) Hc-
TOUHHK CONPOBOMKAAETCSI Ma3ePOM HJH TPYNNoil MasepoB (B
MoJekVvaspHeiXx auHuax OH nan HyO). Ouu 6uian o6bsicHe-
Hul KaK CJeJCTBHe BO30OYXKJeHHS ra3zoB HHPpaKpacHLIM HU3-
JiyueHHeM HCTOYHHKA.

B xouue 70-x rogoB MHOrHe TEOPETHKH OBIJIH YOexXIeHH,
4TO AaJibHeilliee JeTraJdbHOE HCCJeJOBaHHe O00BEKTOB, IO-
XOXKHX Ha obaacts Kueitumana — Jloy B OpHOHe, 1aCT B pe-
3yJbTare SCHVIO KapTHHY Tpolecca KoJJganca B MOJeKyJsip-
#olX ob6aakax 4 00pa30BaHUA 3BE3/-KOKOHOB.

5. Hoeble HaOMOLATe bHbIE HAHHDbIE

3a nocnenHue TpH roga OblJIA MOJYYEHB! HOBble HAD.IIO-
AaTeJbHble JAHHblE, KOTODbIE TNOJHOCTHK) H3MEHHJH CHTYya-
YHIO, OITHCAHHYIO BHILIE:

a) lamepenus npoduneit paguonuuuii CO uHppaxpac-
HbHIX HCTOYHHKOB ONMHCAHHBIX BhIIIE TUNOB CO 3HAYHUTEJbLHBIM
VIJOBHIM paspellleHHeM (IeCATKH apKCeKyHJ) Noka3ajd HX
JOIJIEpOBCKOe YINHpeHHe co ckopoctbio 80—90 km/c #
naxe 6oJpilie. 3TO 3HAUMUT, UTO CKOPOCTH TO OTHOILIEHHIO K
neHTpy Macc obbexkra nopsaka 40 km/c. B cnayuae nage-
HiS -BelIeCTBA NPH KoHAeHcamuu Mmaccol 103 Mq oxunae-
Mble CKODOCTH T TPYAOM MOTYT NPEBLICHTD 10 km/c.

B cayuae tymanHocTel XKaelfiuMana — Jloy mnpoduaH
TI0X0KH Ha CyMepro3uLHI0 ABYX npocppmen‘ OAMH _TIOKa3Hl-
BaeT BEICOKVIO CKOPOCTh (maTo mupHHOi 100 KMm/c), Apy-
roil — HU3KYW0 ckopocTh (mupuHa 40 km/c);

6) B kaxjaoMm cjayudae AMCIepcHs pajHaJbHBIX CKOpPOC-
Tefi mazepoB HoO B takux MK aAcTouHHKax u BOKpPYr HHX
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HAXO/AHTCS B XOpOLUEM COTJIaCHH ¢ 1MpHHON npodpuied CO
B obnactax nHbpaxpacHoro usaydeHuda. OuweBHAHO, 41O
3TO CBHAETEJAbCTBYET O TECHOH CBA3H MEXAY CHCTeMaMi
HoO-Ma3epoB M MOJMEKYJAPHBIM ITOTOKOM, YIIHDPSAIOUIHM JIH-
HHIO; '

B) B pe3ysabTare psina BbICOKOTOYHBIX HAOJMIOAEHHH TO-
CpeAcTBOM HHTepdepoOMeTPOB €O CBepPXIJHHHBIM  [JIEUOM
MOJIOKEHHIT W omnpejeseHns coOCTBeHHbIX aBHmenui HyO-
Mas3epoB OBbIJIO YCTAHOBJEHO, UTO CHCTEMa Ma3epoB BHYTPH
nHdpakpacHoil obaactd Kneiitnmana — Jloy B TyYMaHHOCTI
Opuona U BOKpyr Hee pacwupserca ([ensen u Aapyrue,
1981). LlenTp pacwnpenuss OblJ OnpeleeH ¢ AOCTATOUHO
BBICOKOI TOYHOCTBIO.

B 3T0fi TYMaHHOCTH €CTb ABe pacCluupsIOtHecsa rpyILL
ma3zepoB. OjaHa rpynna paclIHpseTcsi €O CKOPOCThKY
18 kM/c, apyrasi — co ckopocTbio 6ojee 40 KM/c. D10 Ha-
XOJMHUTCSI B AOBOJIbHO XOpOUIeM COrJIaCHH KaK ¢ AHCepCcHeil
JYUYeBLIX CKOPOCTeil Ma3epoB, TaK U C HPOPUISAMH THHHI

CO.

Bosiee 3anyranHass KapTHHA [Jisi TaHreHLHAJbHBIX JBH-
KeHHf OblJla noJyyeHa H3  aHaJOTHYHOrO  HCCACAOBAHHS
cob6crBeHHbiX  ABHKeHuin  HyO-maszepos B W 51-T'nasnoit.
YUucno HyO-mazepoB 3nech 6oJblue, U OOWHIA PUCYHOK OT-
KJIOHSIeTCs OT KapTHHBl pajHaNbHOrO paclippeHns. Tem He
MeHee BCA 06.1aCThb HAXOAHTCH B 3HEPrHYHOM JABHIKEHHH, H
HeT COMHEHHUIN, 4To GOJblilHEe CKOPOCTH CTHMYJHPOBaHEL
npoueccamu ucteueHuss. B snoboM caydae mojesab KoJjJjar-
ca TYMAHHOCTH KaXKeTCS COBEePLICHHO HEeBO3MOXKHOIL.

6. Ouenka BbIOPOLICHHOI MACChI

[To ouenke I'ensesa u apyrux (1981), B cayuae HcTe-
yeHust H3 Monekyasipgoro O6aaka Opuona (MOO) uHTeH-
CHBHOCTb BHIGpOca maccel cocraBjasger okogo 10— Mg sa
rofx. B 1o e BpeMsi IPOJOJKHTEJbHOCTh HCTEYEHHH, Kak
MOKHO 3aKJ/JIOUUTb U3 pa3MepoB tyMaHHocTed Kaefinyana —
Jloy, He meHnblIe 2-103 jger. CaenoBarenbHQ. negias macca,
BEIOpOLICHHAS H3 LEHTPaJbHOre Te&jla B TeYeHHe Tpouecca
HCTEeYeHUs, J0JxHa npeBblwate 2 Mg,

[TepBBIil Ba)KHBIIl BBIBOJA H3 3THX HaOJIOAERHH TOT, UTO
Monekyasipuoe O6aako B Opuone (MOO-I) npupoct mac-
Cbl MOJIYY4aerT OT TeJa, pacnonomeHHoro B HH(ppaKpacHOM
uctounuke IRC.,.
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Mbl He 3HaeM TouHoro 3Hadyenud Maccel MOO-1. OnHako:
10° M¢ naM Kaxerca npuGAM3HTENbHO NpPABHJAbHBIM 3Ha--
yeHHeM 3Toil BesuudHbl. CpaBHUBaAs NPHPOCT MACCH BCJIE[-
CTBHE HCTeYeHHs, HabJaopaemoro B 06JacTH TYMAaHHOCTH.
KJI, ¢ »T0il BeJHUYHHOI, MBI BHAHM, YTO OTHOCHTEJLHOE-
yBe/JHYeHHe MacChl TYMAHHOCTH CPaBHHTENBHO MaJo — OKO-
Jgo 103 nacrogmwenr macesr MQOO-I. |

OaHako, ecau SIBJEHHE HCTEUYEHHSI [OBTOPHMO, TaKoOIi
NPHPOCT MOXET MIrpaTth BaxKHVIO poJb B 0O6pPa30BaHHH Mac-
col MOO-I. Paccmorpum rtenepb CBUAETENBCTBA B IOJb3Y
NOBTOPHOCTH HCTCYEHMSI.

7. [loBTOPHOCTL BLIGPOCOB

Cornacuo Hoyscy u apyrum (1981) Hexkortopble cBOIl--
ctBa, Habmogaembie B MOO-I u W 51l-I'naBuoit (mwupokue
MOJIEKYJIADHble JIHHHH, TPUCYTCTBHE Ma3epoB), THNHYHBL
AJIST MOJIEKYJASPHBIX 006J1aKOB, COAePKallHX HHPpPaKpacHbIE
HCTOYHHKH. [1o31OMY BO3MOXKHO, YTO HaOJIOLEHHS MOJEKYy-
JSDHBIX JMIHHUI B Taknx o6jaakax ¢ GOJbUIMM YrJOBBIM pas-
peluleHHeM, TAaK K¢ KaK H onpeleJseHHsi cOOCTBEHHBLIX ABH--
KeHHH Haxogsauiuxcs Ttam HoO-maszepoB, oTKpolOT B HHX
NOX0XKYI0 KHHeMAaTHUeCKYX KapTHHY. M, nockoJpKy 60b-
mwHHCTBO OB-accounanuii coaepKut auddysHble TyMaHHOC--
TH ¢ HHQpPaKpacHbiM A4pOM, 3TO O3HauaeT, 4ro MNOoA00HOe:
fiBJieHHE BbLIGPOCOB B TeueHHe GoJblueill yactH XKuU3uu OB-
accouHauMi B HUX COXpaHsercd.

Tak kak npoaonxureapHocTh xuand OB-accounanuil
coctasiasieT okoso 107 jer, Mbl MOXKeM CUYHTATb C HEKOTO--
pOH yBepeHHOCTbIO, 4TO B TeueHHe 5-10% smer mpomoJskaer--
cA oborauenne o0JaKOB, IpHHALJEXKAUIHX aCCOLHAUMMH.
KoHeyHo, IeHTp HCTeYeHHS MOXKEeT MEHsAThb CBOe MeCTO,.
NpoLecC BBEIOPOCOB MOXKeT MPOHM30HTH M3 DAa3JHYHBIX TeJ.
Ho nouaubiit npupoct maccel 00JaKOB B acCOUManusx 32
BpeMsl UX XKHU3HH MOxKeT mofitn a0 10* M.

Takum ob6pa3oM, Mbl MOXKeM TPeANOJONKHTb, UTO BBIO-
POCHI H3 HEKOTODBHIX HEH3BECTHBIX HCTOYHHKOB, IIOXOXHX Ha:
TeX, KakHe Mbl Habmogaem B MOO-I, Moryr urpath Bax-
HYIO, €C/IM He CKa3aTb pelaloulylo, pojb B GOPMHUPOBAHHH
paccMaTtpuBaeMbiX 00J1aKOB.

KoHe4yHO, Mbl He 3HaeM, KaKue 3B€3jibl HJAH APyrHe IJoT-
Hble Tesa SBAAKTCA HCTOYHHKAMH BBIOPOCOB TakHX 00Jib-
mux Macc. Ho Mbl 3HaeMm, uto 60K 0 60K C SIBJEHHEM HCTe-
yenHa B KJI-nogo6ubix 06sacTAX NPOHCXOAHT BHIGpOC H3:
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‘BP- 1 O-3pe3n, xoropble HabaiogaloTCss B . accouHauMusAXx.
KonuuecTBO BeillecTBa, KoTopoe Bri6pachiBaeTcst (-3Be3-
JIoH 3a rof, mo KpafiHeii Mepe Ha ABa [Mopsjaka MeHbIIE,
yeM B cayuae KJI-o6snacTi, HO 3a10 60Jblle TPOLOJKHUTE b
‘HOCTh BHI6poca. Heob6x0aMMO NPHHATH BO BHHMAaHHE H TO,
yro B O-accouHauHsXx OJHOBPEMEHHO CYIIeCTBYeT HeCKO/Db-
X0 O-3Be3n. OaHako BIOJIHE BO3MOXKHO, UTO MOJHOE KOJIH-
‘gecTBO BeliecTBa, npuBHocuMoro O- u B-3Besgamu B Ty-
‘MAaHHOCTb, ME€Hbllle, YeM MOJIeKyJdApHOe HCTeYeHHe THIa
KJI. IIpyrHM HCTOYHHKOM MacChbl TyMAaHHOCTeH SBJISIETCH
‘00JIbIIOE KOJHUECTBO NepeMeHHBIX 3pe3n thuna T Teabua.
‘Moxer ObiThb, Jake HHTErpajibHbIl BeI6pOC Macchl, ofyc-
JIOBJICHHBIH HX AesiTeJbHOCTbIO, 6oJibllle, YeM MOoJHas Mac-
ca, BuI6paceiBaeMas 3se3famu tuna OB.

Hai BBIBOJ, TAKOB: HCXOASI HCKJKUHTENbHO H3 HabJIo-
JaTeJibHbIX JAaHHBIX, Mbl MOMKEM NONYCTHTb, 4TO OoJbuine
-TyMaHHocTH B OB-accounanusax HaxXoAATcs B Ipolecce poc-
-Ta. OHH CcHA0XATCI MacCaMH, BHIOPOLIEHHBIMH IJIOTHBIMH
“TeJIaMH, HaXOASILIHMHUCS BHYTPH HHX.

CymectByer sH HeoOXOAUMOCTh B APYrHX (pakropax,
-00pa3yomux TyMaHHocTH? Ha 3TOT BONpOC MBI He MOXKEM
JlaTbk OKOHuaTesbHOro orBera. OaHako 000OIEeHHAs KapTH-
Ha TPOHCXOMXKAEHUSI BCeX TyMaHHOCTeH B lajakTHKe H3
"Macc, BHIOPOUIEHHBIX NMJAOTHBIMH TE€JaMH, B HacTrosllee Bpe-
M1 Kaxercsi 6oJiee NPHBJEKaTeJbHOH, YyeM Korfaa-aubo.

:8. O0mee NPOHCXOXKACHHE 3BE3[, M TYMAHHOCTEH

[lenblo Hacrosimied crarbH OBIJIO MOKa3aTh, YTO Mbl MO-
2KeM TONBbITAThCH TPOCJEAHTh NPOHCXOXKAEHHE lmcpcpyaﬂblx
“TYMaHHOCTell 6e3 yMO3pHUTEJbHBIX TNPEeAIIONOXKEeHHH H ocTa-
BasiCh Ha UHCTO HabJomaTeNibHOH mouse. BO3MOXKHOCTL Ta-
“KOT'O NMOJAX0J4a CBsi3aHa ¢ (raKTOM, YTO KaxKAas TYMaHHOCThb
TIpo3pauHa AJs HEKOTOPHIX 4acTOT, KOTOPble Mbl HMEEM BO3-
"MOKHOCTb HCII0JIb30BaTh JJis1 HabuawodeHHi: B cayuae Heko-
"TOPBIX TYMaHHOCTEH NPaBHJBHOH (POPMBI OJHH ONTHYECKHE
‘Hab0eHHs 1aloT HeoOXoJHMble HaHHBle. Tenepb paiHo-
‘HabJIOAEHHS B 4acTOTAaX MOJEKYJSPHBIX JHHHH HalT pe-
1eHrie aag auddysHbx TyMaHHocTel. HaMepenns Masepos
«00€eCeynBalOT HAC YYBCTBHUTEJbHBIMH [JaHHBIMA O BHYTPEH-
Hell KHHEMaTHKe TyMaHHOCTeH B 006/1acTAX CPaBHHUTEJBHO
COBPEMEHHOTO HJIM CPAaBHHTENbHU HedaBHEro 38e34006p&aso-
paHHsl. Ho MBI ‘He MOXeM MNOJIYYHThL aHAJOTHUHBIX AaHHBIX
.0 BHYTpPEHHeHll CTPYKType H AHHAMHUeCKHX IIpoleccax B
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3Be3jax, KOTOpHE HaXoAATCs B Ipollecce GOPMHPOBAHHSA.

OnHako Jaxe YacTHYHOE pelleHHe 3aJayH NPOHCXOXKIe-:
HHSI TYMAHHOCTEH COHAEPIKHT OYeHb BAXKHYIO HH(POPMALHIO O~
NpoOHCXOXAeHHH 3Be3l. [lepBo# U caMoil BaxXHOH uHpopMa--
LHeHd SBJISAETCS NOYTH IOJHOE OTCYTCTBHE CBHIETEJbCTB B:
NI0JIb3Y SABJIEHHS KOJIanca B TyMaHHoOCTsiX. Bmecto 3Toroc:
TaM BCTPeYaloTCst fIBJAEHHsI BHIOpPOCA M CHJbHBIX ABHXKeHHHF
60JbLIOT0 KOJIMY4eCTBa BELIEeCcTBa, HMEWUIHX MecTO B obsac--
TAX (POPMHpPOBAHHA 3Be3d. [lo3TOMYy SICHO, YTO NpOLECcCHE
obpa3oBaHHs 3Be3] H TyMaliHocTeil HAYT BMecrte. Mpaes
06 ux obuiem IPONCXOKACHHH TENePb Kakercs OyeHb Be-
POAATHOH. :

Bo Bpems nawnx nccnemoBanuii OB-accounanuit Hamm
OblJI0 BLICKa3aHO MHEHHe O TOM, 4TO npouecc ob6pasoBaHHE
3B€3J B aCCOUMALHUSX NPOAOJKAeTcs B HeOOJbIIHX TpyIi--
nax. Tpaneuns OpuHoHa — ojaHa H3 Takux rpynn. [Tockonab-
Ky TyMaHHOCTh KueinMaHa — JIoy pacnoJgo»ena oueds 6au3--
KO K 3TOH KpaTHOH CHCTeMe, CO31aeTcs BleyaTJeHHe, YTC-
31ecb Mb HabawaaeM OJHOBPeMeHHHII mpouecc ob6pasoBa--
HHsl HOBOH 3Be€3JHOH TIpynnel H BelOpoca TyMaHHOH Mac--
Cbl M3 HEKOTOPOrO OYeHb MACCHBHOTO TeJsa. BO3MOXKHO Tak-
’)e, 4TO cHauasa Oblj10 BHIOPOIIEHO TyMaHHOE BEILECTBO, &
3aTeM 00pasoBaJuCh 3Be3[iHl.

B o6oux cayuasx H0gKHO OBINIO CYLIECTBOBATH HEKO-
TOpOe TeJio, U3 KOTOPOro BbipabaThIBA€TCS BELIECTBO 3BE3J.
H Bhi6powenHas audd¢y3Has marepus. Takum ob6pasoM, Mbk
BO3BpalllaeMcs K ujee nporo3pe3x (Ambapiuymsn, 1948)..

B cepenune 3TOoro croneTHs HAes O MAaCCHBHBIX IIPOTO-
3Be3fax (Moka ellle He NOCTYNHBIX MAJs HabJopartenei)
B8CTPETHJA Majcu CHMLATHH CPelH TEOPETHKOB, KOTOphie
NPEANOYHTAOT IMPOAOJKATL CO34aHHe MojJesell rpaBHTa-
IIHOHHOrO KoJuamnca. llesoe nokonenue 6blJIO BCKOPMJEHOs
IOCTPOCHHEM 3THX MoaeJseid. XOTA HAes KoJaJjalnca Npou3s-
Besa B cBeT OOJMbLIOE YHCJO AUCCEpPTALHUH O MOJENSAX KOH-
JeHCalHH, OHA OKa3ajach IOYTH OecnjoJHOH B 0OBsiCHE-
HHH TOrO, Kak o06pa3yloTcs 3Be3Hl.
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