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BTA sgBjsiercss CIeKTPOCKOMUYECKUM MHCTPYMEHTOM: JIOJIS HAYYHBIX MPOTPAMM, MUCIOJIb3YIONINX
MEeTO/bl CIEKTPOCKOIMU HU3KOIO M BbICOKOIO pa3pelleHus, IpeBbliaer 2/3 KaJeHJapHOro
Bpemenn. Hauwnas C mepBbIX JieT paboThl 6-METPOBOrO TEJIECKONa, MbI BBIMOIHUIN OOJIBITOMN
00beM CIEKTPOCKOMUYECKUX HADJIOJICHNH 3Be3/T KaK C UCIOJb30BAHUEM MITATHOW CIIEKTPAJTbHOMN
anmaparypbl BTA. Tak u ¢ HOMOIIBIO CO3IaHHbIX HaMu HpubopoB. Huxke mepednciieHbl OCHOBHBIE
PEe3yIbTaThl ABTOPCKUX HAYIHBIX TPOTPAMM, BBITTOJTHEHHBIX [TPU TIOMOIIY CIEKTPOrpad OB BHICOKOTO
paspemenuss BTA.

CIIEKTPOCKOIINSI C ®OTOTPA®UYECKON PEI‘I/ICTPAI_[I/IEﬁ

[Mepuon dbororpadudeckoii ciekrpockornuu va OcaosroM 38e3aH0M criekrporpade (O3CII) 3amsan okoso 13 ser.
Bceero nopn dororpaduyeckue mabmionenus sa O3CII BTA no 3asaskam 120 3asgBureseil ObLIO BBIIEIEHO
1013 Houeii, mpudyem 65 3asgBuTENell Tak W He OMyOJUKOBAIM pe3ynbraThl Habmomenuit [81]. Pesymabrars
HCCIIEJIOBAHUIT XUMUYECKOI0 COCTaBa armocdep 3Be3[ Pa3HbIX THUIOB [0 HAIIMM HAYYHBIM [IPOTDAMMAM
npuseeHbl B 0630pe [11]. IlepeunciauM 0OCHOBHBIE TPOEKTHI.

1.1. UccaenoBanme XUMUIECKH TTEKYIAPHBIX 3BE3/] B PACCETHHBIX CKOTJICHUSIX U 3BE3/IHBIX TPYTTTUPOBKAX.
B redenue 1978-1984 rr. Gbuia Bbinonnena cuekrpockonus 120 xumudecku nexyssapubix (CP) 3Be3n, Bxopsimux
B cocraB 10 rpynmupoBok pasHoro Bospacra (cm. [9, 10, 18] u ccbuiku B 3THX padorax). UToOHI ONEHUTH
Cpe/iHue XapaKTePUCTUKK CIEKTPa, JJId KayKA0ro 00bekTa ObLIo 1osyueHo (B CPeJHEM) 1O 5 CHeKTPOrpamMm
¢ 0OpaTHOM JWHEHHON aucmepcuei 9 A/ MM. B pesyabprare BmepBble Ha JOCTOBEPHOM CTATHUCTUKE OBLI CAEIAH
BBIBOJ, O HE3aBHCHUMOCTH CTEIIEHM MEKY/JISIPHOCTH 3BE3I OT BO3pACTa HA CTAJWM SBOJIOIUHA B IIpeaerax
ryaBHOi nocsenosarenbroctu (IIT). Buepsbie ObL1 cenan BBIBOJ 00 OTCYTCTBUM MOTEPU YIJIOBOO MOMEHTA,
MEeKySPHBIMEA 3BE3/IaMU B IIPOIECCE IBOJTIONNN OT JUHUK HYJIeBOro Bo3pacta B npeaenax ['1l. Bouio BeraBuHyTO
TIPETIOJIOKEHNE O TOM, YTO XUMUYECKHWE aHOMAJUHU, 3aMeJJIeHHOe BpallleHue W CHUJIbHBbIE TMOBEPXHOCTHBIE
varauTHbie 1nois CP-3pe3n BosHukator 10 BbixOga 3Be3n, Ha ucxogdyio [II. Obbem o630pa ocraercs
HEMPeB30HIeHHbIM B T€YEHNE JeTBEPTH BEKA.

1.2. N3mepenne 3pHEKTUBHBIX MATHUTHBIX IIOJEH y XHUMHUYECKH MEKYAIpPHBIX 3Be3Jl B PACCETHHBIX
CKOILJIEHUSX U 3BE3HBIX rpymupoBkax. B 19781983 rr. oguu u3 asropos (B. . K.) monyuunsa 120 3eemanoBcKux
CIIEKTPOrPAMM ¥ BBITIOTHUAIA U3MEpeHus 3(PPHEKTUBHBIX MATHUTHBIX MOJEH XUMHUYIECKU MEKYIIPHBLIX 3BE3[ B
IPYIIHPOBKAX PA3HOro Bo3pacta [5]. Briepssie ObLI ¢1e1aH BBIBOI O TOM, 9TO CpeHUe 3HaUeHUs 3G HEKTHBHOTO
MAarHATHOTO II0J1sT HEM3MEHHbBI B MHTEPBAaJIe BO3PACTOB I'PYIIUPOBOK, PA3IUIAIONINXCI HA TPU MOPsSIKa. Brepsbre
GBI ClIeJIaH BBIBOJ, O 3aBUCHMOCTH CPEJHWMX 3HAYEHM MAUHUTHOIO TOJIsE OT Macchl 3Be3/6r [10].

1.3. UccnenoBanme 3Be3[, pa3jndHONl CBETHMOCTH B PACCEHHBIX CKOILIEHHUSX. DBOJBINON Temeckor
TIPEeIOCTAaBISET BO3MOKHOCTbh M3y4daTh CIHEKTPHI 3BE3/l PA3IUIHON CBETUMOCTH B COCTABE OJHOTO CKOILIEHUS.
9TO MO3BOJIMIIO, B YaCTHOCTH, 110 I'OPAYUM K XOJIOAHBIM 3B€3JaM B COCTaBE CKOILJIEHHS M3MEPUTHb COAEPKAHUS
reus W 3JIEMEHTOB JKEeJE3HOTO THWKAa, BIUAIONINE Ha IOJIOXKEHWe HCXOTHOM TIJIaBHON TOC/IeI0BATEIbHOCTH
(IT'TI). Buepsbie Gblia BbIIOJIHEHA CHEKTPOCKONUs 3Be3 cruekrpaibibix Kiaaccos B, A, F, G, K (Bkuwouas
CBEPXTMIaHTHI) B COCTaBe 12 rpymmmpoBOK pasHoro Bo3pacta [13, 21, 23-25, 33, 42, 49]. BuepBbie Ha OCHOBaHUN
OTHOPOHOIO CIIEKTPOCKOIMMYIECKOrO0 MATEPHAJIa BBINOJHEHO WCCIEIOBAHNE BApUAIAl COAEPKAHMSA TeIus U
9JIEMEHTOB JKEJIE3HOTO MUKA B KOJBIEBOW 30HE TaJIAKTUYECKOrO IWCKa. BB caejaH BBIBOL 00 OTCYyTCTBUU
M3MEHEHUl MEeTaJTMIHOCTH, COAEPKAHUSA JJIEMEHTOB (- M S-IIPOIECCOB, B TEUEHWE MOCAeTHUX 4 MJIPJ JeT.
Brepebie HAa OCHOBAHWM MACCOBBIX CIIEKTPOCKOMUIECKUX HAOIIOAEHU 3Be3 1, ObLIA Oy IeHA OIEHK, IUCIEPCUN
COJIePKAHMS PA3JIMYHBIX XUMUYECKUX JIEMEHTOB B IaJlaKTHYeCKOM jaucke [12, 42, 44].

1.4. Uccaenosanue 3Be3y raso. s 38e31 noss, Haxoasmuxcs Ha ropusonraiabioit sersu (BHB u RHB)
IIAPOBBIX CKOIJIEHW, BIIEPBbIe OOHAPYKEHBI CTATUCTUYECKNA 3HAUYMMbIE W30DBITOK (-3JIEMEHTOB U Je(DUINT
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s-amemenToB [11, 20, 26-28, 39]. Buepsbie obHapyxkeH amasor denomena CP-3pe3n ma cragum BHB [25].
Brimosinensr nccienoBanusi XUMAYECKOTO COCTaBa 3B€3/] ¢ Bo3pacToMm menee 10 Mups Jjer.

1.5. Cmekrpockomnusi TMyJbCUPYIOIMIAX 3Be31. 1IpoBemeHO wucciemoBaHWe CTPYKTYPhI  armMocdepbl
LyJIbCUPYIOLIEl 3BE3/bl 110 JMHUAM Da3Hoil uHreHcuBHOCTU [1-3]. BhimosneHo wucciemoBanune XUMUYECKOrO
COCTaBa BHIDOPKHY KJIACCUYIECKUX Ieden, pe3yabTaTbl TPOrPAMMBI U COOTBETCTBYIOIINE CCHIJIKY MTPEICTABIEHB
B crarbe [35]. Cuesnan BbIBOA 06 OTCYTCTBUM I'DAJUEHTa METAJUIMYHOCTH B PAJAKTHYECKOM JKUCKE B UHTEPBAJIE
TATAKTOIEHTPUIECKUX pacCTOAHMi 8—14 Kujaomapcek.

1.6. Crekrpockomnusi XOJIOJHBIX CBEPXIMIaHTOB. BriepBbie mpoBesieHo aud hepeHnuaabHoe HCCIeI0BAHNE
XUMUYIECKOTO COCTaBA F-CBEPXTUTaHTOB B COCTABE PACCESTHHBIX CKOILJIEHNUH MUCKA U F-CBEPXTUraHTOB HA BHICOKHUX
rajiakruieckux mmporax [27, 31]. JanHas nporpaMma [OJIOXKUJIA HAYAJIO KPYIHOIO CIHEKTPOCKOIHUYECKOrO
POEKTA, — CIEKTPOCKOIIUY 3BE3/I HA CTAJUU “IIOCjIe aCUMITOTHYIEeCKON BeTBu ruranTos” (post-AGB).

1.7. Ilpobsiema CHEKTPOCKOIMYECKOrO OIpeiesieHus mapaMerpos 3Be3anbix armocdep. Ha ocHoBanum
OTHOPOJIHBIX  CIEKTPOCKOMMYECKUX  HAOJIONEHWI  MCCAEIOBAHO  COOTHONIEHWE  (DOTOMETPUYECKUX U
CIEKTPOCKOIIMYECKUX METONOB omnpezesennss (DYHIAMEHTAJIbHBIX I[1aPAMETPOB  3BE3JHBIX  aTMocdep,
JTaHO O00bsicHeHWEe (DOTOMETPUYECKOrO Tapaaokca [maj, MpoBeIeHa CIEKTPOCKOMAYECKAsT KaJIuOPOBKA,
dboromerpuueckux ungekcos merajsmanocru [12, 14, 30, 32, 34, 41, 44]. IIpoBesen nOUCK HOBLIX KPUTEPUEB
omnpesesenns HyHIAMEHTAIBHBIX MapaMeTpos arMocdep [6, 7, 32]. IlpuHumnmaibHas BO3MOKHOCTE BBITOJHUTH
na BTA wmaccoBoe CHEKTPOCKOIUYECKOE HCCJIEIOBAHUE 3Be3]] PA3IUYIHON TeMIeparypbl W CBETHMOCTH,
BXOJANIAX B PACCESTHHBIE 3BE3HBbIE CKOIJIEHWS ¥ AaCCOIUAINY, TO3BOJIUIA HAM CQHOPMYIUPOBATH HOBBIH
IOIX0/T K Ipo0seMe, Pean30BaHHBIN 3aTeM B METO/Ie, KOTOPBIH Mbl HA3BAJIU PYIIOBBIM METOIOM MOJEJIei
armocdep. OcTraHOBMMCS HA 3ITOM HECKOJBKO MOApOOHEee. XOpOIIO H3BECTHO, YTO OCHOBHBIE MMaPAMETPHI
mozenn armocdepst (3ddekruBHas remneparypa Tog U YCKOPEHHE CHIIBL TSAMKECTH Zsdy) MOMKHO ONPEJETIATH
9UCTO CIEKTPOCKOMWYECKH, He mpuberas K JaHHBIM (oToMerpun. Bojee TOro, T.K. JeTajieil, H3MepseMbIX
B cuekrpe (9KBUBAJEHTHbIE HIMPUHBL JIMHUI, [OJYUIMPUHBL JMHUA HA PA3JIMYHBIX YPOBHAX OCTATOYHON
UHTEHCUBHOCTU U T.II.), BCETJa HAMHOIO 0OJIbINE, YeM UCKOMBIX ITapAMETPOB MOJENU aTMOC(hEphI, Pe3yIbTaT
Bcerna Oymer 3aBuceThb OT BbhIOOpA M3 BCeX HAOIIONAEMBIX XAaPAKTEPUCTHUK, TeX U3 HUX, JJIsi KOTOPBIX
MMEeeTCs CeTKa Teopermyeckmx pacderoB. OTCIOZa €CTEeCTBEHHBIH BBIBOI: MPHU BHIOOPE MAPAMETPOB MOIEH
armMocdepbl HEOOXOIUMO UCIIOJIB30BATH KAK MOYKHO DOJIBIIE HADIIOIAEMbIX XapaAKTEPUCTUK. JTO 0OCTOATETHCTBO
JIABHO W HAJOJINO TPOBEIO TPAHUILy MEXKIY OmpeieeHusMu (DYHIAMEHTAIHHBIX XAPAKTEPUCTUK aTMOcdhep
dboromerpuueckumu Meronamu (4ro B OOJIBIIUHCTBE CJIy4aeB BBIIOJIHAETCH ABTOMATUYECKU JJisi COTEH 3Be311) U
CIIEKTPOCKOMMYECKUMH OTIPEeICHusIMU (€I1e TIOITOPaA-/1Ba JECATKA JIeT Ha3a/l OOJLIIMHCTBO Ty OauKanuil, rue
CHEKTPOCKOIMYECKU OMPEIeIsyINCh HapaMeTPhl MOIEIN aTMOCHEPHI, COAEPKATU PE3YIHTATHI JJI OJHOMN-IBYX
3Be3n). Croponuuku (oromerpun ObLIn yOEeKIAEHBI, 9TO (HOTOMETPUYECKUE ONpPEIE/ICHUsT TapaMeTpoB 0oJiee
TOYHBI X OJJHO3HAYHBI 10 CPABHEHUIO C pe3ysbraramu (hororpadudecKoil ClIeKTPOCKOINY, HO 3TH yTBEPXKICHUST
06a3MpPOBAJIMICH CKOpEe Ha MACCOBOCTH W IPOHHUIAIONIEH CIOCOOHOCTH (POTOMETPUIECKOTO METOId, UYeM Ha
MACCOBBIX CPABHEHUSX PE3YJIbTATOB (POTOMETPUIECKUX U CIIEKTPOCKOMUIEeCKUX onpesaenenuit. Oumbku Meroma
dororpadrieckoil CIEKTPOCKONMUYA WHTYUTUBHO CBA3BIBAJINCH C TOYHOCTHIO W3MEPEHUs] MapaMeTpPOB JIMHUH.
Tunuyubivu npuMepaMu sgBisgiorcd nojemuka (kKouer, 70-x—Hadasuo 80-X) O COOTHOIIEHUUM DE3YJIbTaTOB
CIEKTPOCKONMYIECKUX ¥ (DOTOMETPUYECKUX OIMPEIeIeHN MEeTAJIJINYHOCTH 3BE3 B IMAPOBLIX CKOILIEHUSIX
uinn obcyxaenne ¢oromerpudeckoro napaaokca ['man. COBOKYIMHOCTH W3MEPEHHBIX CHEKTPATbHBIX JeraJieit
(B mmockoctr “To—8sqgy’) COOTBETCTBYET MHOXKECTBO KPHBBIX, BJOJb KOTODPBIX COOMIONAETCS DPABEHCTBO
M3MEPEHHBIX U BBIYUCJIEHHBIX 3Ha4YeHwil. KaxKayo u3 3TUX KPHUBBIX JIEFKO CHAOIUTH IOJIOCOH OMYCTUMBIX
3HAYEHUI TApaAMETPOB aTMOCHEPHI, COOTBETCTBYIOMIEH OMMOKAM M3MEPEHUsi, HO CJIOYKHEe — TOJIOCON 3HAYEHNUI,
COOTBETCTBYIOIIEHl HETOYHOCTAM MOJEJIUPOBAHUS CIEKTPa. Kcau MO/esib uMeeT CUCTeMATHYECKHe OIMUOKM, TO
TPV aHAJIN3e CHeKTpa OIHON 3Be3Jbl JacTh TaKMX OMMOOK BBIABUTH HEBO3MOXKHO: OMMOKW OTPENESICHUS gy
“nepexaunBatorca”’ B omubku Thg, u T. 1. Ecim amamus3upoBaTh CTATUCTHYECKU [PEACTABATEIbHYIO TDYIILY
3Be31 OJIM3KOI TeMiepaTypbl U CBETHMOCTH B COCTaBe OHOW IDYHIUPOBKH, OTHOCUTEIHHO KOTOPOH MO2KHO
MIPEIMTOIOKUTH ODIIHOCTH TTPOUCXOXKIEHUST HAYAJBHOIO XUMUYECKOTO COCTaBa, TO MOSBJISIETCS BO3MOXKHOCTH
OTIE/IUTh PEAJbHYI0 JUCIEPCHI0 XMMHUYECKOTO COCTaBa OT OMIMOOK METOAMYEeCKOrO MPOUCXOXKIeHWs. Kciu
JIOTIOJTHUTETFHO TPUBJIEYh K aHAJN3Y B COCTABE JAHHOTO CKOIJIEHUS 3BE3bI CYIIECTBEHHO WHOM TEMIIEPATYPbI
U CBETUMOCTH, TO IOSBJISETCA BO3MOXKHOCTD BBISIBUTH CHCTEMATHYECKHE OIMUOKU MOJIETUPOBAHUSA 3BE3IHBIX
armocdep. Ilpu Bceit mpocToTe TAKOrO TOAXOAA y HEr0 €CTh MPUHIUIMHAJBHBIN HEJIOCTATOK — OOJIbIMAst
TPYAOEMKOCTh: HEODXOIMMO I[IOJyYUTh CIEKTPHI M BBLIIOJIHUTH AaHAJIA3 METOIOM Mozeneir armocdep s
OJIHOTO-JIBYX JIECATKOB 3Be31. Bo3MmoxkHOCTH MeToma ObLIM MPOJEMOHCTPHUPOBAHBI emme B 1983 romy, korma
BliepBble ObLIa 0OHAPYKEHA JUCIEPCUsT XMMUYECKOIO COCTaBa BHY TP OJIMKANIINX PACCEsHHBIX CKOILIeHui [22].
Yepe3 HECKOJIBKO JIET, OMEPUPYS CIEKTPOCKOMUIECKUMU TAHHBIMU YIKe JJIs COTEH 3BE3I, MbI TIOJIYIUIN OIEHKHN
JIMCIIEPCUU XUMHUYECKOrO COCTaBa B JuCKe [ajlaKTUKU, HAXOMAIIMECS B XOPOIIEM COTJIACHHA C PEe3yJIbTaTaMu
Y®-criekTpocKonun Mexk3Be3qHOMN cpeapl [14, 44]. DTu u momoOHbIe Pe3yIbTATHI MO3BOJSAIN HAM YTBEPXKIATh,
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910 B 310Xy (OTOrpaduIecKoil CIeKTPOCKONINH YPOBEHb MOJIEINPOBAHUS CIEKTPOB B IIEJIOM OTCTABAJ OT
yPOBHsI HaOIIIOAATENHHOrO MaTepUaJia (XOTs JOMUHUPOBAJIA IIPOTUBOLOJIOXKHAS TOYKA 3PEHUsI).

CIIEKTPOCKOIINS C UCIIOJIb30BAHUEM JBYMEPHOM CUCTEMbI CYETA ®OTOHOB

[Monyuws onbiT ciekTpockonuyaeckux Habogennii #a O3CIL, B 1985 1. MbI 3aHAIUCH PA3PAOOTKOI CIIEKTPAIBLHOMN
anmaparypbl CPEIHEr0 W BBHICOKOI'O Da3pelleHrsi, OPUEHTUPOBAHHON HA WCIOJIH30BAHUE (DOTOIIEKTPUIECKUX
pueMHUKOB u3aydenns. B 1987-1990 rr. HaMu BBITIOJTHEHA TTPOTPAMMAa UCCIEIOBAHUS 3BE3/T, TPUHAIJIEIKAIITIX
rosy6oit yactu ropusonTasnbuoil Bersu (BHB) maposbix ckomenuit M 13, M 15 u M 71 [64, 70]. Ucnoab3oBascs
smrese-ciekrporpad cpearero paspeniennst SEBPA (R =3000) ¢ aBymepHbIM cuerunkoM doToroB [36]. uro
MIO3BOJISJIO PETCUCTPUPOBATH cHekTp B guama3oHe 320-700 uM 3Be3q 10 18-t BeJIMYUHBI BKJIIOUUTEHHO.
BaskHo ObLIO TOJIyYnTh CIEKTPHLI Haubojiee ropsunx 3se3[ ropusonrtasbuoi sersu (EHB), rue macca 3Be3mpt
MPUOINKALTCA K MaCCe TeneBoro siapa. CrekTpsr 23 38371 MapOBbIX CKOIJIEHUH UCCJIEI0BAINCH OTHOCUTETHHO
cuexkTpoB 20 ropgvux 3Be3] PACCEsHHBIX CKOIIeHWi. Bbuin oOHADYKEHbI BAPUAIMU MHTEHCHUBHOCTEH JIUHUI
MOHOB JIETKUX JJIEMEHTOB U JUCIEPCHUs IPYTUX XaPAKTEPUCTUK aTMOChEp, 9TO MHTEPIPETUPYETCS KAK HAJIAYINE
3Be3/l, MPAKTUYECKU IIOJHOCTHIO WJIM YACTHYHO [OTEPSABIINX BOJAOPOJHYIO arMocdepy Ha dTale TeJneBoit
Benbimku. Ha aBrokosumMaronaom smrese-criekrporpade DCITAK ¢ aymepHbiM cueTdnkoM GOTOHOB ObLIa
HAYaTa [POrPAMMa UCC/IEIOBAHUS XMMUYECKOIO COCTABA MY/IbCUPYIOLIKUX 3Be3/ rajo [58], koropas Oblia 3aTeMm
TPOJIOJIPKEeHa, Ha, d1miesie-crekrporpade ¢ marpureit [1I3C. B nesom mepuos paboThl ¢ AByMEPHBIMEU CIETINKAMEA
dboronos (1986—1991 rr.) A1 CIHEKTPOCKONUK BLICOKOIO PA3PEIIEHUsT OKA3aJICs MEHee [IPOYKTUBHBIM B HAy YHOM
BBIXOJIE (10 OTHONIEHWIO K MPEABIAYIIEMY U MOCIEAYIONEMY NepUOIaM ), U IPUYUH 3/1€Ch HECKOIBKO. Bo-mepBbIx,
HeOOJIbIION JUHAMUYECKUH Auana3on (CKOPOCTb cyeTa He J0JKHA Oblia npesocxoaurb 0.5 cobbITus HA KaHAJ
B CEKYHJy), OPpaHWYMBaJ BeinmdnHy curaai/mym (S/N < 50 Ha KaHAT), KOTOPYIO MOMKHO OBIIO JOCTHYB 33
BpeMsI HAKOILIEHWs, CPDABHUMOE C XapPAKTEPHBIM BPEMEHEM I[IPOsiBJICHUS HECTAOUJIbHOCTEH CBETOIPUEMHUKA
(1 wac). A B 3TOT mEpuOA, B 3BE3JHON CIIEKTPOCKONWM Yy Ke I[peobiajaau 3aaadu, Tpedyiomme 0OoJiee
Bbicokux 3uadenuii S/N. Bo-Bropbix, Meroj okazajcd TPYJOEMKMM ¥ CHJIbHO 3aBUCHIIUM OT YPOBHs
WHXKEHEPHOrO 00ecreveHus, YT0 ObLIO HEIMPUBJIEKATEIHHBIM JIJIsi aCTPOHOMOB, MPUBBIKINIAX K OMPEIEIEHHON
CaAMOCTOATEIbHOCTH Ha, Tejeckorne. B-Tperbux, mpobyeMy COCTaBIAIA XpaHeHHe u OOpabOTKa MaTepuaJa,
HAIIPUMED, IBYMEpPHbIE M300paKeHWs MPOCTO ObLIO HErIe XPAHUTH B OOJIBIIIOM KOJUYECTBE W TPEOOBAJIACH
omepaTnBHasg 00paboTKa n300pazkennii. B-4eTBepThix, ONmIyIaacs HEKOMILIEKT aIlllapaTypbl, HAIPUMED, POKYC
Hscvur-2 He wmMmesn HE OZHOTO CTAIMOHAPHO YCTAHOBJIEHHOTO TEJIEBU3UOHHOIO MOACMOTpa. HO rIaBHBIM,
o Haiemy yOexKaeHwio, ObLJIO TO, YTO JJId CIEKTPOCKOIWH BBICOKOrO paspemieHus mnepuoz, 1987-1992 rr.
ObLT mepexonubiM: oaHu acTpoHoMbl CAO mpomoirkanu ¢GpoTorpadriecKyio PerucTpalnio, TOraa Kak Ipyrue
pa3paboraju ¥ OCBOMJIA HOBbIE TEXHOJIOTMYECKHE LUKJIbL (pa3paborTka u HSKCIULyaTanus crekrporpada,
CHUCTEeMa YIPABJICHUs, BLIYUCAUTEIbHAA TEXHUKA, HUMPOBasg 0OpabOTKa), CBA3aHHBIE C BHEIPEHHEM HOBBIX
CBETONPUEMHHUKOB. TakuM 00pa3oM, B T€UEHUE IISITH JIET AlaparypPa BHICOKOTO Pa3peIieHns NCI0Ib30BAIACH C
JIBYMEPHBIMU CIETYNKAMU (DOTOHOB JIUIITH YACTH BPEMEHH, Yer0, B COYETAHUN C TIOTOIHBIM (haKTOPOM, OKA3aI0Ch
HEJOCTATOYHO JIJIs BBINOJHEeHus: psga mporpamMm. OfecnednBaTh CTOIb PA3IUYAONMECT BUAbI HADIIOIEHUN
(boromnacTuiky u JByMEpHBI cdeTynk (POTOHOB) Ha OJHOM Tejeckorne (M JaXke Ha OJHOM crekrporpade,
nanpumep Ha O3CIIL, cm. Tabn. 1 B [50]) 6buio 3arpyanuTensHo. 3arparbl TPyJa HEOObINOH rpyunbl (0T
JIByX JO 9eThIpeX YeJIOBEK B Da3Hble IOfbl) Ha Pa3BUTHE alnapaTypbl, MOATOTOBKY K HAOJIONEHUAM U UX
BBINIOJIHEHUE, HA 0OPabOTKY BCEro HAOIIOAATETHHOIO MATEPUATIA ObIIN CTOIb BEJIUKH, YTO UHOTIA ITPUXOIAIOCH
JKEPTBOBAThH HAYYHBIMU WHTEpecamu. Takas CUTyalus He O00beauHsja JIoAell, W NpoaBuKeHne Mu(POBBIX
METO/IOB B CIIEKTPOCKOIINHU BBICOKOrO paspernenus Ha BTA 3ardaruBanock.

CIIEKTPOCKOIINS C IPUBOPAMU 3APSIIOBOI CBSI3U (II3C)

ITepexox B 1990 r. Ha co3manubie Hamu inene-ciekrporpadsl [43, 52, 54, 82|, ocnamenubie marputamu [13C,
Cephe3HO PACIIUPUJT HAINMKM BO3MOYKHOCTH MO BBIMOJIHEHWIO HAYYIHBIX MPOrPAMM, HAYATHIX (DOTOrpADUICCKIMEI
METOJIAMU, ¥ MO3BOJIMI IIPUCTYIUTH K HAOIIOMEHUSM BBIDOPOK OObEKTOB, HEJIOCTYIIHBIX DAHEE.

3.1. 3Be3abI BBICOKOI CBETMMOCTU, HAXOASIIMECS HA KPATKOBPEMEHHBIX CTaausiX dBOOIuu. OCHOBHOM
Hay9gHON nporpammoii ¢ 1994 r. sBuimack cnekrpockomus 3Be3s Ha craguu post-AGB. Iouru cpa3dy ke ObLI
oGHapyKeH 00bEKT [62] ¢ PEKOPHO BBICOKMM COIEPIKAHNEM HJIEMEHTOB, CHHTE3UPYEMbIX B ITPOIECCAX MEIJIEHHOMN
HeliTpoHu3anuu (JeMeHToB s-upolecca). Tak Kak CBOfCTBA 3TMX OObEKTOB HE ObLIU YKECTKO OLPE/IEsIeHbI,
MCCJIEI0BAJINCH KAK 3BE3/IbI, IeMOHCTPUPYIOITHe Om3Kre (hOTOMETPUIECKIE U CIIEKTPOCKOITNYIECKIE TTPU3HAKH,
TaK W 3BE3bl, HAXOMANMECS Ha COCEJHUX 3BOJIONUOHHBIX Crajusax. LleHTpasnbHOll mpobJieMoil siBJIseTCst
OT/IeJICHNE 3BE3]l CPEIHUX W MaJIbiX MacC, HaxomdAmxcs Ha craaud post-AGB, oT MaCcCHUBHBIX 3Be3,
HA ONPEJETEHHBIX ITANAX BOJIOIUU JEeMOHCTPHUPYIOMUX OJIM3KHe crnekTpajibuble cBoiicrBa. O630p pabor,
BoimosHeHHbIx Ha BTA, npuBezen B [15], 371ech OrpaHUYNMCS MepeYNCIeHUEM HANPABJICHUH HCCIIETOBAHMNS.
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s OGOMbIMIMHCTBA OOBEKTOB CIEKTPHI BBICOKOTO pAa3PENIeHUs ITOJYyYeHbl BIEPBbIE, HOBBIM 3JIEMEHTOM
TaKIKe SIBJISIETCS MMPOIOJIKATEbHBIM CIIEKTPOCKOIMYECKN MOHUTOPWHT pana oobekTos. [lociennee no3soisier
BBISIBUTH BEKOBBIE M3MEHEHWsI MapaMeTpoB arMocdep U pa3leuTh OObEeKTHI, Haxoidlnmecs Ha post-AGB
[59, 60] u mackupyroumecs oz sty craauio [67, 68]. Ipyrum JOCTOMHCTBOM MHOIOJETHErO0 MOHUTOPUHIA
SIBJIIETCST BO3MOYKHOCTH BBISIBJIEHUST MAJIOAMILIUTYIHBIX W3MEHEHUH JIYIEeBBIX CKOPOCTEl, YKa3bIBAIOIIAX HA,
CHEKTPAJIbHYIO IBOHCTBEeHHOCTb. liisi psija OOBEKTOB OOHAPYKEHBI MPU3HAKHU CJIOXKHOIO JIUHAMHIECKOTO
cocrostHus aTMOochepbl U 000I0UKY (Pa3/IMIHbIE CIIEKTPAJILHBIE IMHUY YKA3BIBAIOT HA HEPErYJISIPHBIE JIBUKEHUS
BEILECTBA KAK OT 3Be3J1bl, TAK M, OJHOBPEMEHHO, K 3Be3/1e). VccieoBanbl MEXaHU3MbL CBEYEHUs OKOJIO3BE3JHbIX
ra30IMbUIEBBIX 000JI0YEK M CIEIaHbl OIEHKH MapaMeTpOB MbIIEBOro KoMoHeHTa [45, 46]. B cocrase obomouex
TakKe OOHAPYIKEHbI TsiKeJsble 3JjeMeHTbl [16], 9ror pe3yibrar MOXKeT [OCIHYKHUTb JJisi U3YdeHUs CBsi3U
0CODEHHOCTEI BHYTPEHHErO CTPOEHWS 3BE3Mbl CO CBONCTBAMU OKOJIO3BE3IHBIX 000s104Yek. /leslo B TOM, 9TO
CBepXU30BbITKH 3JIEMEHTOB S-TIPOIecca ODHAPYXKeHbl He y Bcex 3Be3, Ha craauu post-AGB, a Tosbko y Tex,
B nH(PAKPACHBIX CIEKTPAX KOTOPHIX HADJIIOIAETCA HEOTOXKIECTBICHHAST SMUCCUOHHAS IETAJb HA, JJINHE BOJHDI
21 mrwm [63]. Ha Gouibiuoii BbIOOPKE UCCIEIOBAHHBIX HAMU OOBEKTOB YCTAHOBJIEHO, YTO CTa/Ms, HA KOTOPOI
MTPOMCXO/IUT U3MEHEHNE PEKUMA repeMerntuBanus moadorocdepHoit 000I0YKN 1 U3MEHEHNE CBOUCTB XOJIOTHON
ra30IbLIEBOM OKOIO3BE3IHOI 000TOUKH, SIBIAETCA KPATKOBPEMEHHO 1 peako Habmomnaemoii. ITo MorekyasapHbIM
CIEKTPaM OKOJIO3BE3IHONW ODOJIOYKH W ONTUYECKHM CIEKTPAM IEHTPAJIHHON 3BE3/bl BIEPBbIE OOHAPYKEHBI
PU3HAKY PE3KOrO U3MEHEHUs CO/IEPXKAHNUS JIETKUX SJIEMEHTOB B arMOocdhepe u OKOJIO3BE3IHOI 0001049Ke 00beKTa
AFGL 2688. 3se3na, Oymayun yriaepoanoii na craguu AGB, npesparuiach va craguu post-AGB B F-cBepxrurant
C LOBBIILIEHHBIM COZEpXKaHueM azora u kucjopoza [46]. Pasznoobpasue sMuccuoHHO-abCOPOIMOHHBIX CIIEKTPOB
oobekToB Ha craguu post-AGB  ycunmmpaercss adekTamu OpUEHTAIME OKOJO3BE3IHOrO MBLIEBOTO TOPA,
[IOTJIOIIEHNEM ¥ 3KPAHUPOBAHUEM H3JIy4YeHHs EHTPAJIHHOIO 00bekTa. B CBA3M C 3TMM CIEKTPOCKOIMYECKOe
ompeseenne PyHIAMEHTAIbBHBIX MAPAMETPOB 3BE3/IbI ABJISETCS eIUHCTBEHHO HAJEXKHBIM.

3.2. CBepxruraHThl ¥ MHOEPrUraHTBI. BOJIbIIOE YHCIO CBEPXTUTAHTOB, UCCIEIOBAHHBIX METOIOM MO/eieit
armocdep, MO3BOJIMIIO MOCTPOUTH CHCTEMY CIIEKTPOCKOMMYIECKOH KaJIHOpOBKY Tapamerpos [47, 66]. NurencrBHO
uccaenosasuchk LBV — apuaiimue 3se31p1 lanakTuku, yBepennas naeHTr(UKAINS KOTOPHIX BO3MOXKHA TOJIHKO
MO CIIEKTPaM BBICOKOTO paspetienus [40, 48, 73, 75, 76].

3.3. Xumudeckuii cocras 3Be3z raso. lIpoBeneHbl wCCiIeIOBAHWS XUMHYECKONO COCTABA 3BE3[, TraJio,
HaXOAAMUXCs Kak B mose [8, 21, 38, 61, 77-79], rak u B cocrase mapoBbix ckorutenuii [19, 69]. Conepxxanne
JIUTUS UCCJIEA0BAJIOCh KaK B armocdepax cyOKapiukoB (B CBs3u ¢ npobiaeMoil KOCMOJIOIMYECKOIO CUHTE3a,
JIErKUX 3J1eMeHTOB [37, 65]), Tak n B armocdepax 3Be37, BHICOKOH CBETUMOCTH (B CBSA3M ¢ MPOGIEMOil CHHTe3a 1
paspyiienusi B 060J0YKAX 3BE31).

3.4. Ilynapcupytomue u ABOIHBIE 3Be3abl. Kine B 3moxy dororpadudeckoii CeKTPOCKONWK CTAJIO SICHO,
YTO PEryJisipHbIA CIEKTPOCKOIMMYECKUI MOHUTOPUHT MepeMeHHbIX 3Be3r, Ha BTA mpoBoauTh mpakTUYECKd
HEBO3MOKHO ([IPUHIMNBL PACIPEIEICHIS BPEMEHU Ha, TEJIECKOIE ILIOXO COYETAIOTCS C BEJIMYUHON BEPOATHOCTH
nopropsiemoctu scHoro ueba). [losromy B uccieoBaHusX NepEeMEHHBIX 3Be32 ObLI CeJIaH aKUEHT HA U3ydeHue
XUMHUYECKOro cocrasa. s GOJBIIMHCTBA OOBEKTOB TaKHe WCCJEJOBAHMS BBIOJHEHBI BIepBble [58, 83-86].
BropbiM npuemieMbiM HApABIEHUEM HCCAeA0BaHUN mysbcupyomux 38e3: Ha BTA sBiisiercs: crieKTpocKomus
HA KOPDOTKUX BpEMEHAX (MUHYTBI, YacChbl), T.€. U3yUEHHE MAJOAMILIUTYIHBIX M3MEHEHWI JIy4eBOil CKOpOCTH
(nanpumep [55]). UccnenoBanus QBORHBIX 3BE3[, IPOBOJUIUCH SMU30AUYECKHU, T. K. [OJYYEHUE CIEKTPOrDAMM
B 3apanee u3bpaHHble MOMEHTHI BpeMenu Ha BTA mpeacraBisieTcss MaJOBEPOSTHBIM.

3.5. Arnacer ciekrpoB. OmbIT, HAKOIJIEHHBI TP BBITOTHEHUN PA3TUIHBIX HAOIIOAATETIBHBIX IPOIPAMM,
MO3BOJIAJI IPUCTYIIUTH K COCTABJIEHUIO (IO OPUIMHAILHBIM CIEKTpOrpammaM, nojtydedubim Ha BTA) mudposbix
arsacos u3bpanubix oobekTos [56, 57, 71, 72].

3.6. AbcopbumonHbIe CieKTphl apKuX KBazapos. B 1994 rogy wa O3CII ObLIM BBIMOJIHEHBI HADJIIOICHUST
abCOPOIMOHHBIX CIIEKTPOB KBa3apoB [4], 4TO 1103BOJIMIIO MOJYyYUTh HOBbIE OUDAHUYEHMs HA KOCMOJIOIMYECKOEe
U3MEHEHNe MOCTOAHHON TOHKOII CTPYKTYPBI.

3.7. 3amepenusi KpyroBoit u ymuehno# mongpusanuu. B 1992 r. O3CII 6bu1 mepeobopymoBaH HAMY IS
npumenenus Marpunbl [13C, u ¢ 1994 r. corpyaHuKaMu APYrUX TPYHI ObLIH HAYATH HAOIIOAEHUS KPYrOBOM
¥ JIMHEHHON MOJIApU3aluu B CHEKTpax 3Be3n pa3ubix turmoB. CyinecrBeHHoe moBbImeHnEe 3()EHEKTUBHOCTH
rakux HaOmoneHuit npousonwio nocie pekoncrpyknuu O3CII ¢ menbo ucmonb30Banust KPYymHOMDOPMATHBIX
IudPaKIMOHHBIX pernerok (pa3mep 3amTpuxoBaHHoil obmactu 320 X 360 MM), MOJHOCTHIO MEPEXBATHIBAIOIINX
kojutumupoBanubiii  mydok [50]. Ilosspumerpuueckue HabuogeHust ¢ 6ojee  BBICOKMM  CIEKTPAJIbHBIM
pasperieHneM, HEOOXOIMMBIM [IJIsi  337a9 WCCJIEJI0BAHWS HEOJHOPOMTHOCTEH 3BE3IHOI ITOBEPXHOCTH, HA,
cnekrporpadbe HIC [54] 6buin nagarst vamu B 1999 romy no uporpamme B. JI. Xoxsosoii, a B 2000 r. —
u no nporpammve H. E. IMuckynoa. C 2004 r. CnekTpOmoIspuMeTpUYecKre HAOIONEHNS MATHUTHBIX 3BE3/T
na HOC caMoCTOsITETBbHO BBIMOJHIIOTCS COTPYAHUKAMHA TPYIIbl UCCIEIOBAHUI 3BE3THOIO MATHETH3MA.
Cnekrporpadsr HIC n O3CII ocHaleHbl aHAJIH3aTOPOM JIMHEHHOH 1 KpyroBoii nossipusamnuu [80]. s 6osee
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TOYHBIX M3MEDPEHUN JIMHEHHON TOJSPU3AUKA MbI MEPE00OPYI0BAIN dreje-CrneKTporpad mepBUIHOrO (hoKyca
PFES [53] B cuekrponossipumerp. Buepsbie ¢ Boicokum pasperinenuem (R = 15 000) 6bLia uccienoBana juHeiinas
HOJIIpHU3aIHst OOBEKTOB € ra30NbLIEBBIME 000I0uKamu [45, 46].
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