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B 81-tvt toue "I4gnecrytfi Kpurvrcroft acrpoQusuuecxoft o6cepaaropur" ny6nuryrorcr opltfl.rHaJrb-
HhIe crarBu, coAepxau[e pe3ynbrarBl HccleAoBaHr.rfi conHeqHofi aKTr,IBHocrl.r r4 paAuor,r3n} IeHils no-
KaTTEHED( LrcroqHr.rKoB Ha Conu(e; cpaBHHTenbHbD( xapaKTeprrcrrrK HoBr,rx acrepol.rAoB, oTKpLITED(
a o6cepnatopllll 3a nocneAHHe ABa Aecsrflnefl{rr; neKyJrfipHoro o6beKTa Kynano-Xouga (PU Vul);
nepeMeflHocrfi MarHlrrHoro florlfi 3Be3Abl-cBepxruraHra lan{ua JIe6eM; cae(rpoB agpa nexynxpHoft
raJraKTI'tKI'l NGC 1275; cneKTpoB BHerarlaKTrrqecxux papor{croquuKoB Ha MrrJrrrr{MerpoBrD( BoIr-
Hax; flep[oEllqHocrll B raMMa-rr3rrfleurr{ HcroqHr.rKa JIe6eAr X-3; upunegeHBr ofllrcaHH,r_ EoBBx
o[Tl{qeoKI,IX CI,ICTeM, 3neKTponp I.IBoAa IaMMa-TeIIeCKOIIa.

The 81 volume of the 'Tzvestiya Krymskoy Astrofizicheskoy Observatorii" presents the original ar-
ticles containing the results of investigations of the solar activity and radioemission from the loJal sour-
ces on the Sun, comparative characteristics of new astreroids discovered at the Observatory in the recent
two decades, peculiar object Kuvano-Honda (PU Vul), the variability of the magnetic field of the star
supergiant yCyg, the spectra of a peculiar galaxy NGC 1 275 nucleus, the spectra of extragalactic radio
sources at mm-wavelengths, the periodicity in gamma-emission from X-3 Cyg, the descriptions of new
optical systems and an electric driver for a gamma-telescope are also given.
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IIB}D(EHI4' TIJIASMbI I,I SJIEKTPHIIECKI,IE TOKH
B AKTI,IBHoft osnlcln

B.[I. A6pauexro, C.[I, IonactoK, M.E. Ornpr

llposeAelro r.r3frelue cs.Esll co6crBeHubD( mr{xeHufi usren c auxpeaoft crpyr<rypofi noneperrnoro
MarH[THoro flofl, !t 3rleKTpr{ttecKr,rMlt roKaM}I n Asyx aKTT,IBHrD( o6nacr.gx, IIpu auanuse [cnoJtr3oBano
rlpeEcraBrleHlle repmrranrnofi cocraBfltrroueft orreKTpuqecKoro roKa B Br.rge cyMMbI cJraraeMbrx, o,u,Ho
I{3 KoropbD( o6ycnoaneuo noBopoToM BeKTopa [oreHr.IilanbHoro noneperrnofo [oJrs, a Apyroe -
r.r3MeueHueM ero grugrI [1] .

3nanue cJraraeMrlx roKa lr auxpeaofi crpyKTyprr flonepqqHoro MarHr.rrHoro uonx [6] Earro Bo3Mox-
Hocrr noTIWHTE rlorrHyro KaprxHy IFnxeHHfi IIla3Mbr. B axtraHofi o6nacru npeoSna,qaror ee [Br{xeHr.tfl
ttoA yrnoM K MarrtrrrrloMy rronro. CyulecreeHno pexe npoucxogf,T ABfixeur,rs sAonr c[nosrx nuHlrfi
noflepeqHoro IIoIl.fl.

O6napyxeurr gaa rno6anrnbD( [Jra3MeHHbIx Buxp.f,. O,u,lri u: Hr,rx 3arpyqeH rIo qacoBoft crperrxe
I,I oxBarblBaer firlElrpylouyrc qacrb aKTr{BHofi o6nacru. ,[pyroft 3aKpfreH rIpoTuB qacoaofi crpenKu r, 3a-
H[Maer Bcrc ee xBocroByrc uacru. Bparn&nne rrJra3Mrr B Br{xpfix oxBarbrBaer AoBonEHo rlporrxeuHbrfi
uo ,rry6une cnofi conneqnofi aruoc@pu (or (poroc0epbr ,uo ocHoBaHu.rr 3aJreralru, nxren) a npr.rBoAr-rr
K 3aKpyqlrBaHl.tro MarHurnoro [oJIs, T.e, K rrofBrreg[ro rno6anuroro 3rreKTpuqecKoro To(a.

PLASMA MOTIONS A.ND ELECTRIC CURRENTS IN AN ACTM REGION, by V.I. Abromenko,
S.I. Gopasyuk and.M.B. dgir'. "flre proper motions of sunspots versus the vortical structure of tranwerse
field vector and the electric curents of two active regions are studied.

The vertical component of the electric current being displayed as a surn of items [1] was used for the
analysis. The first item is connected with the turnoff of the potential field vector and the second one -
with the change of its length.

The current items and the vortical structure of the tranwerse field vector being established [6]
permitted us to obtain the information about plasma motions. Plasma motions directed at some angle to
the magnetic field dominate over the whole area of the active region. Plasma motions directed along the
magnetic field lines occur more rarely.

The existence of two global plasma vortexes has been discovered. One of them is twisted clockwise
and covered the whole leading part of the active region. The other is twisted in the opposite direction
occupying the following part of the active region. The plasma rotation overlaps the extended layers
stretching from the photosphere to the footpoints of sunspots, leading to the magnetic field twisting,
i.e. the appearance of the global electric curent.

1. BBEAEHI,IE

B tl] 6rmo noryueHo rlpeAcraBrreHlre BeprlrKrlrrbnofi cocrarrrrculei gleKrpr.rrrecKoro
ToKa B BI{Ae crlaraeMblx. OEHo tI3 HI{x cBfl3aHo c rloBoporoM BeKTopa [oreHU]rilrrbHoro
[o[epeqHoro MaTHIITIIoTO Ilonff, Apyroe - C I{3MeHeHr,IeM ero ErI}IHbr. Ha oCnonanun ra-
KoIO pa3IIOXeIMfl 6bm0 CAeIIaHO 3alglrcqeHl,te, rITO uccrleAoBatue ToKOB flo3Bollfler I{3y-
qaTb ru{HaMHqeCKI{e Ilpoueccbl, o6yfioBleHHble BI{xeHr,r.EMr{ rura3Mbr. 3Eecb Mbr rrpoBo-
IIIIILI H3ytlelflIe CBff3I.I cO6cTBeHHbD( EBlrxeHr.rfi IIflreH c Br,rxpeBoil cTpyKrypofi [o[eperrHo-
ro MarrIlITHoro floJrfi I,I oleKrpl{rrecKl{Ml,I ToKaMI,I g AByx aKTr.rBHbrx o6nacrrx (AO) :

@ S.I4, A6pauenxo, C,H. Ionacrcr, M.E. Orzpr



08-14.06.1969 r. u 2I-26.10,1968 r, Iogpo6Hoe orucauue Ha6rrcgarelrbHoro Mare-
pilana fi Meroga ero o6pa6orKr.r r.r3JroxeHo B [24], [peAcraBrlerrne roKoR B B]r[e cJIa-

raeMbrx - B [1], pe3ynbrarbr [3MepeHr{fi co6crseuHrx trslrxermfi rrflreH rlpr{BeAeHbr

e [3, 5].
B [6] no HalpaBneHr,rm rloBopora BeKropa Ha6nrcgaertroro flo[eperrHoro flolrq H1 or-

Hocr,rrerrbHo BeKTopa rrorerilI[rulbHoro uonn Hl 6rma sr,rss[eHa rno6arlbuafl B]IxpeBaf
crpyKrypa [olepequoro Mar]rr{THoro rrorrfl B orux AO, B nu4apyrouefr qacrll o6elrx AO
oHa 6bma 3aKpfleHa rlpe[rvryrqecrBeHHo rlo qacoBofr crperrKe, a B xBocroBofr - nporun.
Brxpenan crpyKrypa cBfl3aHa c rJro6anbHbrM gneKrpr{qecKl{M roKoM, HaTIpaBJIeHHbIM

BBepx B nra4{pyrorqeft qacrr AO r{ BHI{3 * s xBocrosofi,

2. IIIOEAJIbHbIE BI,IXPEBbIE ABMI(EHHfl NJIA3MbI

Ha r<apru Br.rxpeBbx crpyKryp [rrfi Kaxgoro Arrfl ua6nroAemli uavlr. 6rtru HaHeceHbI

TpaeKTopr,rlr mlrxeur.rfl fl.fiTeH" B re grur, rcorAa 6rmo HecKoJIbKo ganucefi rIoJIfl, BbI6I,Ipa-

rracb ra, Koropafl rto BpeMeH]r nau6olee 6m.lsrca K MoMeHTy I,IccneAoBaHI{fl ABI,IxeHI.Ifi

n.flren. Ha pnc. I upegcranneH [pr{Mep raKLIx corocraarem.Ifi. I,Is pucyura cJleAyer, qro

u B rrugpyroulefi, r{ B xBocroBofi ,racrr.r AO rpaerropuu r,frrer B ocHoBHoM coBrlaAalor
c HarlpaBrreHr{eM rroBopora BeKTopa H1 oTHoc}rTenruo Hl , r.e. ABI.IxeHI,le flareH IIpOUC-

xolu{T B ocHoBHoM noflepeK cr{rloBblx ttuwtft florteperlHoro nonr. Pesyrbrarbl aHiIrII,I3a rto

BceM AHffM Ha6rroEeru.rfi rloKa3arlrl, .Iro rarofi xapaKrep [Bnxeuufi ItMerI Mecro s 88%
c[yrraeB (y,urrmalucb rorrbKo re rrflTHa, [If Koropbrx 6ruu l{3MepeHr.rfl cxopocru).
B 12% c[yqaeB ABlrxe]Me rrffreu rrflo flortepeK uanpaonerurfi rloBopora BeKropa H1 or-
Hocr,rreJrbHo H! , r.e, Brorlb clrnoBrx rturrl,tfi nors.

OcHosnrre rrfirHa ,rl,tlypyroqefr t.r xsocroeofr qacru AO He Bcerga pacflorlarafl]Icb B IIeErpe
rno6arruofi Br.rxpeBofi crpyKrypbr. .I[,nuxeru.re srnx rlflreu npo]rcxoAllno raKI.IM o6pasovr,
qTo co BpeMeHeM oHLI oKa3brBuull{cb B ueHTpe Bl{xpfl, IIoCIe qero I,IX [OCTyIIaTerIbHOe ABI4-

xenr,re [peKparqa]rocb. Kporue roro, nuuefiHoe rrepeMeuleul{e flflrua rIpeKpaIIIaJIocb I{ B

TOM Crryqae, KorAa flffTHo rIoAxoEIJIo K rpa]MUe, rAe HanpaBrleHl{e rloBopora nerropa H1

cMeuffJlocb Ha rlport,IBorlofioxHoe. Eolee toro, Korga ltflTHo rlola[arlo s o6racrn pe3Ko-

rO U3MeHeHI{fl IIOBOpOTa Hl , TO B IIOIIHOM COOTBeTCTBLIII C 3TI{M II3MeHflIIOCb I,I HaIIpaB-

leHr{e muxerufl fiflrHa, B ra6r.1 npr,raegeuu cperuMe 3HarIeHI{ff cKopocrl,I ABI,IXeHI'Ix
rrxreu: no uropofi KoJroHKe - s6nugu ueHrpa BrxpeBbx crpyKryp, o rperreff - Ha

3HarMreJrbHoM paccroflHuu ((2 +4) X 104 rrvr) or rreHrpa. Zs ra6ruurt BI,IAHo, qro g6nr.rgrn

qeHTpa Br,rxpfl cKopocrl,r rrflTeH MaIIbr, a Ha ero uepu$epura oHlr 3Har{I{TeJIr,uo 6olrrue, Cre-

Ayer orMerl{Tb, qro Bpaularenbubre ABl{xerrl4fl rIflTeH BoKpyr csoefr ocLI HaMH He paccMar-
pI,IBaJII'ICb.

Ouenrgno, m[xeur,re rrffreH olrpegerltrercfi [oroKaMI,I [rIa3MbI n nog$oroc@epurx
cJroffx. Bnxpeaofr xapaKrep Ear.Ixeru.rfi nsren 6r,ur o6uapyxen traeuo [7, 8] . Ycrauonneu-

Hoe xe HaMr,r coBrrageHr,re rpaeKropufr urren c Ha[paBneHLIeM rloBopora BeKropa H1 co

scefi scHocrbro roBoplIT o roM, rITo Elrxeur{e rIflTeH r{ floBopor BeKTopa H1 fiMeror 06'
uryrc rp[po4y r.r o6yuroBrreHbr ABr.rxeHr{eM rlrla3Mbr He ro]IbKo Ha ypoBHe $oroc$epu,
Ho Ir B nog$oroc$epHrrx crlofix. flocronrr<y B rll{&Ipyrcuefi qacru AO Ht 6rm uonep-

Ta6nuqa 1

Cropocru co6ctrexxrrx gsuxeHnft nrren

Cpegnue cKopocrr{ rrfr-
reH s6rlngr qeHTpa Bnxps,
rr'r/c

Cpegxue cKopocfl,I n.E-
ren na nepu@epHu
srxpa, rcu/c

Cpe4rne cKopocrrr rrr-
TeH C EBH,i(eITUeM BEOJTb

cruroBorx nunuft , xrvr/c

8-12.06.1969 r.
2t-24. lO.L968r.
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Ptc. 1. Kapra HaflpaBfleHufi floBopora (ToHKr.re^crpenouxu) aerropa na6mogaemoro nofiepeqHoro nonx H1
orHocurerlbHo BeKTopa lloreHqfianLHo nolx Hf I1.06.1969 r. c HaHeceHHbrMr,r Ha Hee floJroxeHr.rrrMr,r rurreu
(xrpurre nwruu)
){(flpHr,Irror crpenoqr(aMrr [oKa3aHbr rranpaBnerrr,rs ABr{)KeHr,rs nqren, IU-rE Koropr,rx r.rsMepqrlrcb cxopocrrr
(Anuua crpenoqeK [pouopquoHaJrbxa BerrrrruHe cropocrn). ToqKaMlr orMeceHbr rrqrr{a, Koropbre 11e
[oKa3arrrl golrxenuli

Hyr [peI,IMyIIIecTBeHHo [o qacoBofi crperlKe, a B xBocroBoft - [porHB, I{ rIffTHa AB}Ira-
Ilr,rcb BAorrb 3Tr,rx Br.rxpeBbx cTpyKTyp, To Mbr rrp}Ixo44M K BbrBoAy, uro n r<ax1gofi ua
Ao 6rrrro ma rrJra3MeHHbD( Br,rxpfl: oErH oxBarbrBarr lrrrypyrouyrc qacrb AO, a Bropofi -
xBocroBylo. Buxpearte BI,IxeHLIfl Ilrla3Mr,r 3aHLIMiur]I AoBoJIbHo lporfixeHHyro IIo uy6LIHe
o6flaclb or ypoBHa 3urcratiltfl, rrrreH Ao Qorocseprr. Oguaron KaK Br{EHo r.r3 puc. l,uuercr-
Cfl yqaCTKI'I, rAe HaIIpaBJIeHI'Ie IIOBOpOTa BeKTOpa H1 He COBIIaAaeT C OCHOBHTIM HaIIpaB-
IIeHr,reM Br,rxpfl. Bupruo, sro clegcTBr,re Toro, rrro Ha rlo6arbHyro Br.rxpeByro cTpyKrypy
HaKJI aAbrB aroTcff IIoKiIIrbHble BO3MyIIIeHlr.f, .

B nogrnepxtgeHl,Ie Bl,IxpeBoro xapaKTepa Br.rxenr{fi [rra3Mbr roBopr{T t,t Tor OaKr, qro
[rITHa, HaxoAl{Brrluecff B6rILt3I{ IIeHTpa Br{xpff, Ho He coBIIaEaB[Me c HI,IM, AFura]Ir{cb rlo
HarlpaBJleHr,rrc K rIeHTpy, 3ro gogNaoxc{o, TaK KaK MarrurHbre .rpy6Kr{,8 noAQorocQepnrx
cJrofix * eionee nerxue o6pa:oaaruq, Oru{ tro4 [eftcrBr{eu qeurpo6exnofi culrt Eo]rxubr
cMelrlarbc.E K IIeHrpy BLIxp.tr. Yueurruerue EaBrleHr.rff BHyTpr.r Br,rxp.E cfloco6crayer rroAbeMy
rma3Mbr I{ BMecre c nefi - Marur,rrHbrx crpyKTyp.

I4cxoga r,r3 Harr[rx ,EaHHbrx, Br,rxpeBbre crpyKrypbr yxe cyulecrBoBarr[, KorAa AO Eocrr{r-
rla pa3BI,IToro cocroflHl,Ifl, Orur coxpaH.flill{cb r,I craHoB}rrr[cb 6onee qeTKo BbrpaxeHHbrM]r
Ha craAUI{ paclaAa AO. Iloorovry He ucKrlor{eHo, qro Br{xpeBbre El,txerruff rrrra3Mbr cyulecr-
ByroT c caMoro Harriua 3apoxAeHl'rff, AO u, BO3MOXHO, OHLI OlpeEenflroT ee MecTolloJloxe-
Hr,re I,I cloco6crByror BbrxoAy florrf Ha rroBepxHocTb.

Buxperoe mllxerure [rra3Mbr, 3aporu{Brueecr B rlyfuKr,rx cI]o.fix KoHBeKrrrBHoi 3oHbr,
qepe3 [ocpetrcrBo ]t BAorIb MarHI{THoro lroJrfl [epeHocr,rrcfl n $orocQepy. B ctyuae uu.lrrlng-
pHqecKofi cI,IMMerpI,M B rII,IHeiHoM rlpn6rllrxeHr,ru Bo3MyrrleHlre (aauuyraluuyrc cocraB-
rlflK,ulyrc hr) raarwuHoro [orff, c oAHoi croponbr, MoxHo Bbrpa3]rrb qepe3 cKopocrb
BparueHr{fi rrJra3Nrbr Vr u suge l9l

ho : t/4ng Yo, (1)

rEe p - [JlorHocrb IUIa3MbL Morcto [p]rHflTb, qro cKopocrb Br,rxpeBoro ABr{xeHufl rrlragMbr
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JrlrHeiHo yBenllrMBaercfl c yAanerueM or ueHrpa Buxpfl:

rvr=T vo, (2)

(4)

rge I/6 - nnwefi]f{as. cKopocrb rIJIa3MbI na nepu$epul'I BI'Ixpfl pa4'rycort'r R'

C gpyrofi cropoHbr, h, caxlato c rlo6anrnuM BepTI,IK1IIIbHbIM ToKoM, rlrlorHocrb Ko'

roporo cocraBrlfler B cpeAHeM .jrx 2 X t02 l/rrrr2 [6] :

2I-
ho= 1a

Couocrasnss (1) u (3),oKor{qarerlbHo HaxoEuM

2nRt/ -- i .

-tZ
c tl4n P

Elr'- R = 3,5 X 10a ru (xapaxrepuge paccroflttr{e [rfl IIflreII? Haxo[-Eu-Elxca Ha nepu@e-

pru auxpx) vL p N 2 X 10:7'r/cr'rf (n $oroc<[epe) uaxour,rrt, uro V* o O:28, xr'a/c' Peanl-

Hafl CpeEIflfl CKopocrb flflTeH Ha 3TOM paCcTOflHIt]I MeHbIue paCCtMTaHHoll (Ctvt' 3-?l CrOJI-

6eu ra6n. 1), Boivroxcro, gTo pa3rrr{w{e arrfiercfl crIeAcrBLIeM Toro (farra, qro EB[xeHue

IIATeH OIIpeAettfreTCfl ABIIXSIMffMI{ I[Ia3MbI n Uy6OrUx CJIOfiX, B TO BpeMA KaK pagqeTbl

orHocflTcfl K Qorocoepe, rAe cKopocru.6orrrue BcrIegcrBI,Ie yMel{bilreH}Ifl IlrlorHocrrl

cpe[br. Kporvre TOrO, HeKoTopyrc polb B pacxOXfeHII]I oUeHoK cKOpocTI{ MOryT ulpaTb

ui6nrogaeMure rroKarlbHble Bo3IvryuIeHI,Ifl rro6alruoft ar'txpenofi crpyKrypbl.

3..IBI'XEHI,{fl NflTEH H JIOKAJIbHbIE TOKII

PasHtfi xapaKrep ,4Bur(eHI{fl IIflTeH oTHocI{TeIIbHO clpyKrypbl llofiepeqHoro IIoJIf

(agonl u [oflepeK nero) oanauaer, qro 3To B]Ixeltr,te EorIxHo IIo'pa3HoMy rlpoffBllTbcfl

B cTpyKType IIOKiIIIbHbIx TOKoB. TarcOe rpOrUIeHI'Ie MbI HccJIeEoBtUII{ Ha OcHoBaHlIu

pa3rrgxenr{f pe3ynbrllpy1oulero 1rOK{IJI6HO1o rOKa s rcaxgofi toqre AO Ha CxaraeMble,

OAI{O 143 KoTopblx o6yCnoalenO [oBopoToM BeKTOpa [OneperIHOIo noTeHU[aJIbHOro

rIorIE, a Apyroe - Il3Me;eHLIeM ero EII'IHrr [1]..[1rr KaxAoro 4nx na6nrcEeuufr 6rmu uo-

arpoatu, 
'*Uptu, ofuI,Ix claraeMblx pe3yJlbrl4pyrculerg ToKa B or4eJlbHocrn' Cpaaneune

14x c KapraMr,r pe3ynbr]rpyrcqero roKa rro3Borr]rJro BbIEerII.rrb o6tacrw, B Koropblx crpyKTypa

roro r{JI}t Apyroro cJlaraeMoro xopouo oTpaxaer crpyKTypy pe3yJlbrl'Ipyrculero roKa'

Ha ocuosaHgrr raKoro cpaBueHr{ff 6rmu nocrpoeubl Kaprr'I (ctpyrrypnrre rapur), Ha Ko-

Topbrx 6rm14 sHAeleHbI o6[acl?I, r[e pe3yJlrrllpyrcu1flft roK xopoluo O[peEeIIflIIcfl reM

urI,I ApyrI,IM crlaraeMblM, Ha srI,r Kaprr,r 6rmu uaueceubl rIflTHa I,I HarIpaBJreHI'Ifl Irtx ABlIxe'
nu". Ha puc,2 rpLIBeAeHa crpyKrypHafl rapra 11.06.L969 r. Asanug raKI'Ix Kapr IIo BceM

grrr, ,u^6nroEa*rrnfi ,oraa3ilrl, rlro, KaK [paB]rflo, EoM]lHI'IpyIor rlo [nouraruI te o6nactr'I'

rAe cTpyKrypa . pe3ynbrr{pyrcuero ToKa ollpeEerrflercfl cIIaraeMbIMI{ IIOBOpOTa BeKropa

[orer[rfiilrlbHoro [olepeqHoro uona H! .

flo Aauuuru o6eux AO 6rmo ycranoBrleHo, 'tro s 68Vo clyqaeB (uo'upexoeuy yrMrblBa-

Jrlrcb rorrbKo re rrsrHa, EJrtr Koropbrx 6ruu r{3MepeHI,Ia cropocrra) rlflrHa paclofiaraJMcb

B MecTax, rAe I,I cTpyKTypa, I{ Be[},IqI,IHa qe3ynbTl{pytoluero ToKa oIlpeAelIflJlacb cJIaraeMbIM,

o6ycloalennbrM rroBoporoM BeKropa Hj , .[EnNenne lrx 6rmo HarIpaBrIeHo rlollepeK cu-

roaux rurulfi [oflepeqHoro uortfi,
B 9% cnyuaes flflrHa [puxoEl,rfl]rcb Ha re Mecra, rEe pe3yJlbrllpyrcutrIfi roK H IIo crpyKrype'

I{ IIO BeJILIqUHe OIIpeAe[flIICE CIIaraeMbrM ToKa, cBfl3aHIIbIM c I1I3MeHeHUeM ,tr I]IHbI BeKTO-

pa Hl , Ortl nqrHi ABr.rr:ur{cb BAorrb cr,fioBbrx rII{HI{fi floflepeqHoro rrorlff. I4x cpeElll{e

cKopocrlr fipnBegeHbr a 4-vr crofl6ue ra6n. 1. MbI BI,IEIM, qro oHI'I BerI]IKI{ n 6nugru

K cKopocrffM rlflreH Ha uepr,r$epulr BI,IxpeBbu crpyKryp.
B l0% crlyllaeB rlffrrra fiorlaAafiu B re o6racur, r[e l,t crpyKrypa, I,t BerIIrrMHa pe3yJrbru-
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Puc. 2. Chpyrtyplra, Kapra roros 1 1.06.L 969 r, c naneceHubrMn Ha Hee rronoxeHr.rrMr{ lrren
Crpenourauu tlor(a3axbr qanpaBrreH[rr AE]DKeHr.rff nrrex (4rrrtra ctpenover qpouoprruouanbHa Berr?rrlrrre
cropocru). To.II(aMI{ orMetleHbr rrsrHa, KoropBre He nor(aBaJrrr gprcxennfi. Illrpuxoarofi c rreBbrM HaKrro-
norvr (xaxlon or BeprHKanu anero) o6osnauenrr o6nacrn, rge crpyKTypa pesynbrr4pyrouero roKa xopouo
oflpeAerrffercff ToKoM, cBrr3axHbrM c uoBopoaoM BeKTopaHj. mrpuxonrofi c rrpaslrlvr HaKrroHoM o6os]ra-
qenrr o6nacml, rAe crpyKTypa p€3yfibrr.rpyrcrqero roKa xoloruo olpeAenffercs ctraraeMbrM, cBfl3aHHbIM
c H3MeHeHrreM ErrrrHbr Ber(Topa tli. He3aurprrxoBaHubre o6nactu - Mecra, rAe Hrr ogrro Hg crraraeMbrx
B OTAenDHOCTT{ He OTpar(aeT CTpyr(rypy pe3yrrBTrrpyrcqero ToKa

pyrcuero roKa orlpeAeilfiJrrcb oAr{HaKoBo xopouo o6orrwr c[araeMbrMH. 3ru nxrua,
KaK [paB^I'Ino, IIB]IT1IIII{Cb B 0OOTBeT0TBI{I'I C HaIIpaBJIeIMeM lloBopora BeKropa H1 oTHOCE-
TeJIbHo H! , r,e, [o[ yrrroM K cr{rroBbrM rrr{Hr{fiM rroflepeqHoro [orrff.

B 13% crlyqaeB flrrrua rrplrxorytvrcb Ha re yqacrKr.r, rEe crpyKrypa pe3ylrbrr,rpyrcuero
TOKa He O[peAeIIAIIaCb HH TeM, tII{ ApynIM CIIaraeMbrM B OTEerrbHOCTr.r. qaqe BCerO gTrI

IIf THa rroKa3brB ilrr[ He fo flbIIMe co 6cTBeHHbre m l,Ixerff ,,
3rr.r peaynrrarbl HeIrJIoxo comacyrorcfl c reMr{, qro HaMr.r 6rmu noryveHbr Arrfl ,rp}rxe-

Hrrr rrflTeH oTHocr{rerrbHo Br.rxpeBofi crpyKrypbr rroflepeqHoro IIonE (cM. pa3Ee[ 2). Tax
qTo B uerloM HarlpaBfleru{e DI,IxeHI,tff nflTeH coorBercrByer }r3MeHeflr.IffM crpyKTypbr rlone-
peqHoro Ilola, KoTopble I,I olpeAerlflrcT AorIrc BKiraAa Kax[oro cnaraeMoro B pe3yn6rr,t-
pyrculrfi roK.

4. 3,AKJIIOqEHHE

flolyueuurre HaMll pe3yllbrarbr IloKa3brBaror, qro LlMeercff Bo3Moxuocrb rlcrloJlb3oBarb
Kaprbr cJraraeMbrx ToKa EIff o[peAerre]Mfr pr,rxeHr.rft [rra3Mbr. B rex uecrax AO, r[e ToK
o6ycroBlen r{3MeHenr,reM llflr,rubr BeKTopa [orerrrluit"IrbHoro [oJr.f,, cleAyer oxr{Earb ABr{-
XEHI,Ift B,4OIIb CI{IIOBbIX JII,IH}Ift, I{ NOIIEPEK -_ TAM, rAE TOK CBff3AH C TIOBOPOTOM ErO. BO3.
MOXHO, C 9TI,IM CB.E3aHO TO, qro TOK, O6yCJIOBrIeHHbrfr TIOBOpOTOM BeKTOpa H! , UaUe COOT-
BercrByer crpyKrype pe3yrrbrr.rpyroulero roKa, 3ro u nou.srHo, r.rfu ErE roro, qro6br roK,
cB.fi3alrHbtri c r.r3MeHelMeM prr4Hbr H! , oupeuerrflir crpyKrypy pe3yrrbrflpypuero roKa,
Heo6xo44Mo, tlro6bl Ha[paBne]Me ptlxeHlrfl IrIIa3MbI coBflaAarro c HarlpaBrreHr,IeM [olepeq-
Hofo IIoJIff, qro KaK olteBI,IItrIo, Moxer peall{3oBarbctr He rracro. Cne[oearenbHo, B AO
npeo6rlaAaroT ABr,rxeHr.rfl rlrrasMbr [per.rMyr.UecTBeHHo lrog yrrroM K MarHuTHoMy tro;rrc,
3ro corracyercff c pe3yrrbraraMl,r, flofiyqenubrMu rro r,r3yrreHr,rrc cBr3H ryrreBbx cKopocrefi
c MarHHrHbrM florreM [10, 1 I ] .
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Taruru o6pasou, 3HaHHe claraeMbrx roKa lI HaIIpaBrIeHLIfl rloBopora BeKropa H1 Ailno

Bo3MoxHocrb rrolyqr{rb rronHyro Kaprr{Hy Aprxemrft [rIa3MbI a axr[suofi o6racrr u reu
caMbrM o6uapyxc,rrn ABa mo6a-rrHbD( rrrra3MeHHblx Buxpfi. OguH I,I3 III{X 3aKpyqeu [o qa'

coa6fr crpenKe I,I oxBarblBaer IIHALIpyrcIIIyrc .Iacrr AO, Upyroi - [porl{B qacoaofi crpeJl'

K?r r,I 3arrgMaer Bcrc ee xBocroByro qacrb. 3ro ua6nroEzulocb y o6enx aKTEBurx o6racrefr,

HecMoTpfl Ha To, qTo o4{a I{3 HUX HaXOE{IIaCb B IOXHOM' a A,pyrafl - B ceBepHoM [IoJIy'

ruapgr{, u flonfpHocTl{ I,Ix [LI4,IpyrcIrS.Ix IIflTeH 6rmn nporuBolloltoxHblMl{. .4s[xeHue
nflTeH flpo[cxogur B coorBercrBr{H c Br.rxpeBofi ctpyrrypofr, flsrra sansrcrcs BHrulMbIM}I

TpaccepaMg puxemlfi rrJra3Mbr n nog$orocQepultx cJloflx, r.e. e&IHbIM BHxpeBbIM ABI{-

xergeM oxBaqeH AoBoJrbHo nporxxennrui uo rny6rue crtofi colueurofi atuoc$eprr
(or $orocQepbl Ao ocHoBaHl{fl 3iuleraHllfi rlflreH).' 

Oiu aripeBbre Ipr{xeur,rff urra3Mbr [pr{Be]r[ K 3aKpfII,IBaHIrIo MarHl{rnoro uols AO

rr [orBrreHlrro rlo6albgbrx grreKTpuqecKr{x roKoB, Oru rvrenl{ Mecro B fiepl{oA pa3BI'I-

roro cocroffnua AO r.r Ha crapr,r ee pacrraEa craHoBI,IJIrIcb 6olee qerxo BbIpaxeHHbIMI'I.

BoauoxHo, org [p{cyrcrBoBalru N ua pauuefi craqrn4 pa3B}Ir}If, AO. Eclu 3ro raK, ro
BllxpeBbre pfixeHHfl IIIIa3Mbr OIIpeAeIrflroT MecTo BbIxoEa MaIHHTHOTO IIOJIfl Ha IIOBepX'

nocir Cotrua, a cJIeEoBareJIbHo, I{ flofloxeHlte axrnsHofi o6[acrl't'
He ucxl1gqego, qro rrplrcyrcrBne s AO rno6arlbHblx arxpefi c BpauIeHI,teM rIrIa3MbI

B rrporr.rBo[oloxHbrx HarrpaBJreur.rflx cuoco6crayer rlotrBrlermrc role6aruafi ocu rpyflnbl

flflreu, Koropble 6rm[ gat'{eqenu u [12] ,

flpnnocurur 6tarogapnocrr H,H. IllessrnHofr 3a rloMoulb B rloAroroBKe crarbu K rleqarl{.
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BbI'BIIEHHE PASHOBH4{OCTEft BCNbIIIEK

HA OCHOB AHWII NCCNEAOBAHI,I' SJIEKTP}ITIECKI'IX TOKOB

B.H. A6parvreruco, C.H. fonaoor, M.E. Orupr

flposeEeno uccrleEoBaHrre BrluflHlrf, pa3Hbx npoqeccoB I{3MeHeHU8 MarHIlfHOrO noJlt, np[lBoE ull{x

K [orBJIeHI{ro grleKTp}rqecKux roKoB, Ha cBerleH}re artngHofi oflnacrlz.t Ho'
O6napyxeuo cyulecrBoBaHrre AByx pa3HoBugrocteft BcnblureK. Ilepoaa - sto nar6onee qacro Bcrpe-

qa1gurrecfi BcnblrrrKu, KoropLre Bo3rrrrKaKvr B Mecrax yctofiuuaoro cBeqeHl'Ifi flo @norxynoB. 3Aecb roK

o6ycnoanen noBoporoM BeKTopa noreHqr,ranrHoro nonepeqHoro rIoJIfl Hf, u unnxeHl'L nrla3Mbr [po-
ucxogxr noA yrJroM * *arrunrro*y nonro. 9ru BcnbIIuKI{ xapaxtepuayrcTcfl 3HaquTerlBHofi npotrken-
Hocr6ro no flnoula4r, [JraBHbM pa3Bur[eM r florBn.flIorcs flpeuMyUecrBenno a o6nactsx c roKoM, Ha-

npaBneflHbrM BBepX.
Btopaa pa3HoBr{AHocTb - HeMHOrOqHCrIeHHbre BCIEITIIKI{, KOTOpbIe Bo3HIIKiUOT B MeCTaX OTCyTCTBUT

qnoxxynon. Oru npuxogrtcs na o6nacrN c roKoM, o6ycnornexurrM I{3MelreHrreM gnr'rurr rerctopa Hl

@ n.U. A6pattemo, C.n, IonacloK' M.6. Orupr
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I{ BlrxeHtteM rrJra3MEI Bgorrr crrJroBhx nttnnfi no[epeqnoro noJIE. 3fli gcnuuru, KaK rrpaBuJro, KoM-
naKTHBre r uM[ynBclr6re, rl crIeKTp nx paglotr3rryqeunr flpocrfipaercf, B o6nacm 6onee xoporrilx AnuE
BOm{,

THE VARIETY OF SOLAR FI;ARES REVEALED ON THE BASIS OF THE ELECTRIC CURREMS
INVESTIGATION, by V.I. Abromenko, S.I. Gopasyuk and M.B. Ogir'.Theinfluence of variousprocesses
of the rnagnetic field changes, leading to the appearance of the electirc cuilents on the I/o emission in an
active region, is studied. Two types of flares are discovered: the first one is the most numerous, compri-
sing the flares located in stable ffo plages. Here the electric current is determined by the turnoff of the
potential tuansverse magnetic field vector H! and plasma motion is directed at some angle to its lines.
These are extended flares with gradual develo[ment occwing generally in places ofupward electric cuuents.

The second type oomprises rare flares occuring beyond H,,plages. The electric current here is determi-
ned by the change of Hlvector length and plasma is moving along the transverse field force lines. As a
rule, these flares are cbmpact and 

-impulsiVe, 
their radio emission spectrum being more shortwave.

l. BBE.qEHUE

I,Igueuerure crpyKrypbr Marl{r{Tnoro norrfl cBfl3aHo c EBr{xerMeM nflrerr (xonuor) u
I{x Bpauleu[eu. Bpauerule rrffrna ttpr{Bol$r K cKpyrmBaHun Marur.rrnbD( cr{JroBbrx rpy-
6orc, a pu)I(eglle rlflrHa - K c)Karr.Ip MarHlrrnoro rrorrfl IIepeE rtffTHoM r.r BbrrfiruBaHurc crl.
rloBbx nuuuft '34 ItrIM BAorIb ero rpaeKroprM [1]. B crxan c err{M a [2] 6rrro BbrcKasaHo
npeErrofiox(eHr.re, lrTo BosMoxHbr [De pa3HoBr.IElrocm Bc[brrrreK: oArra cBE3aHa co cKpy-
rII{BaHI{eM MamurHbD( Tpy6oK; orm 6luxe coorBercrByer roqKe 3peHr.rfl} pasauroftA.rrge-
HoM lr KapnrcrrcroM [3]. Bropar pa3HoBuErrocrb cBff3aHa @ cxarr{eM MarHr.rrHoro rroJrfl
lr nyqure IIoE)roEIr K rrpeAcraBrregr{f,M o roKoBhD( crroflx [4] .

Bcnrrrxr.r r .I/o uomnfixlrcfl maBHbrM o6pasoM B Mecrax 6onruofi rrnorHocrn grreKTplr.
qecKl{x roxoa [5, 6] . Hapary c grr{M B [oEBJreH[r{ r4 B rrpoEoJrxr{TenbHocrlr BcrrbrrueK
BaxHOe 3Harlemle lIMeeT HaIIpaBJIeHI{e BepTI{KaIIbHoft cocTaBIrflrcIqefi ToKa. Bcnrnurlr qaue
uoflBIlflIorcf, u tronblue ropf,r B Mecrax c TOKoM, HanpaBrIeHHbrM Bepx [7]. Creuenre onoK-
KyrIoB a I/o norasuto raKoft r<e xapaKrep cBf,3r.r c roKoM [8]. BepuucanbHar cocraBJrflp-
rqafi gJreKrpr{qecKoro roKa Moxer 6urr npegcraBrreHa B Br{Ae c[araeMbrx [9] , ogHo us
Hux o6ycloBneHo noBopoToM BeKTopa noTertrIlraJrbHoro [o.rrf,, BTopoe - r{3MeHeHr{eM ero
EIrr{Hbr. Ilosrolry [Merorcfl ocnoBarrr{fl sarroAo3pr{rb, rrro o6a cJraraeMbrx uo.pa3noMy Mo-
ryT rlpomHTbcfi. B Ha-sMtncorILI. B flonb3y gToro [pe$ronoxeur{fl Moryr cJryxfirb pe3ynb-
raru [10] , rAe rroKasano, qro r{Meer Mecro qerKafi cBfi3b MexEy trprlxermeM rrJrasMbr
B aKTuBHoft odIlacfl,T (AO) n reMI{ AuHaMI.IqeCKI,IMI,I H3MeHeII[flM}I MarHI{THoro IIoJIfi,
Koropbre orBercTBerrHbr 3a pa3Hbre cJraraeMbre pe3yrbTrrpyrculero ToKa.

3Eecr nanan [poBeAeuo r{ccJreAoBanne Blrulrimrfr. pa3ubrx npoqece,oB r{3MeHerr}m Marxr{r-
HOrO IIOJIfi, IIpLIBOEfiUI{X K IIOTBITeHIn TOKOB, Ha CBerleru{e B .t/d,

2. METOEIIKA OEPAEOTKH

Pa6ora BbmoJrHena Ha ocnoBaHr{r{ AaHHhrx na6lnEerufi Epyx AO: 8 - 12,06.1 969 r.
u 2l - 26,10J968 r. Meroro{Ka ua6nroEeruft MarHrirHoro fiorrff u ero o6pa6orrlr r{3rro-
xeHa B [ll-13],aEaHHbreHa6rrrogenrfi B Hdtt ux o6pa6orra - t f7,8].IlpegcraBnerue
roKa B BlrAe cllaraeMbrx u ,rx coortsercrBue c pesyrrbrr{pypulr{M roKoM rrprrBeAeubr B [9] .

Ha ourosaruol Kapr cJlaraeMblx rrJrorHocrlr roKa [r Kapr ero pe3ynbmpfoulefi unorno.
cu a [10] 6rmn nocrpoeHbl crpyKrypHbre Kaprbr AO, na KoropbD( npegcraBJreHbr yqacr-
KI{, rEe 1) crpyrrypa pe3yrlbrrlpylouero roKa xopouo oru'rcbrBaercs cnaraeurrrr, o6yc-
JIoBrIerrHbrM noBoporoM BeKropa [o[epeqHoro rroreHrlr.raJrbHoro noJrr Hl ; 2) crpyKrypa
pe3yrlbrl{pyroulero roKa xopou{o coorBercrByeT cTpyKType craraeMoro, caxaaHHoro 'c
Ir3MeHeHIreM EITIHDI BeKropa Hl; 3) o6a craraeMbrx roKa oErHaKoBo xopouo orpaxa.
Ior crpyKrypy pe3ynbrl{pyuqero roKa; 4) HI{ oEroro I{3 crraraeMbrx B orEeJrbHocrr{ He
onucblBaer crpyKrypy pe3yJrbrrrpyuqero roKa. Cae.renue AO r I/o 6ruo conocraBrreHo
c sTr.rMrr cTpyKTypHbrMrr KapraMr{.



3, PE3YflbTATbI

flo rarulut f1o-tfunruau 6rmr,t srrEeleurr (n 6nrxaftuee K 3arucr{ MarHr{ruoro IIoJIfl
epenax) rotroxerm.fi 6oree 1000 $rorxynrHrx y3[oB c orHoc]rreJlruoft nprocmro
srilre I ,2. Ha prc. I [pnBeAeH rrplrMep co[ocraBJreHr{fl rro[oxeur.Ifl ueurpoB 3rrrx y3[oB
co crpyKTypuoi xaproft roKoB. AHarils raKr{x conocraaneru{i rro BceM truspr na6rroAe-
ru.rft noxasar:

1. Onorrynbr rlrMoror reHAelil$.Irc pacrloJlararbca B o6racrsx roKa, o6yc,ronneHuoro
rroBoporoM aercropa II! (80Vo scex uyuaer). Cregyer, oAHaKo, orMerlrrb, rrro B orr{x
o6racrsx rroryr 6rnr flporflxenHbre fracrKr{, He 3arfirbre $norcrynarrm, r.e. npeo6raga-
rue B AaHHoM Mecre rora, o6yoroBnenroro noBoporoM BeKropa H!, ranaercfl Heo6xo-

ErMbrM, Ho He AocraroqHbrM ycJroBr.reM AIrfl cBeqeHr.rff Srorrcyna n f1o.
2. O6nacru, rAe pe3ynbrnpytoufifr roK o[pe,qerrflercfl r{3MeHeHr.reM Drr,rHbr rexropa H! ,

.f,Brlfirorcff 3oHaMlI u36erawlfl $norcrcyroa. 3ro nnaeer Mecro Eaxe B qeHTprlJrbubrx qac-

rgx AO, rAe floJrff u roKr{ AocraroqHo BerrlrKl{ r,r rEe cneAosaro 6rr oxuEarb cBer{enufl

Snorxynor.
3. I{epegxo ycrbiurarre Qnoxryrruue otrarfi rrpl,txo[,Ercr Ha rpaHllubr o6racrefr c ro-

rou, o6ycroBrreHHbrM r,r3MeHeHIreM Errr,rHbr BeKTopa Hl , B grr,rx Mecrax, KaK rlpaBlrrlo,
o6a claraeMbrx o,E[HaKoBo xoporrro orpaxaror crpyKrypy pe3yJlbrnpyrcuero roKa
(crra. puc. 1).

4, O4raro Qrorxyru r{HorAa (ueuee .tev. a lO% cnyuaen) [o[aAaror rr s o6racrl,t, rEe
Hr.r OAUO lr3 CJraraeMbrx B orAerlbHocrlr rre orpaxaer crpyKrypy pe3yllbrllpyrculefo roKa,

.{uee 6rmu uccJregoBaHbr $rorryrnubre uorrfl B Mecrax rloffBrleHl{fl -flo-acnuurer. IIpo-
Bo&rJlacb orIeHKa flpKocrl,r Snoxrcyron Eo MoMeHTa floflBrreHlu B rrlrx Bcrlbruncu. 3arept
B MeCTe KaXtrOrO y3rra BcrrbrrrrKr{ oflpeEeJlflflc.fl Br{A EoMl{Hr.rpypulero claraeMoro roKa -
KaK tro crpyKType, TaK r,r lro BerruruHe. Taruvr cnoco6opr 6rmo ertAeneuo rlffrb xapaKTep-

HbIX TI{IIOB ME CT BO 3HI{KHOB EH}Iff B CIbIIIIEK :

A - uecra, rue pe3yJrbrlrpyrcuui ToK noJrnocrbro olpegerlflercfl rloBoporoM BeKro-
pa E"

B - uecra, rge o6a cJraraeMbrx roKa oEI,rHaKoBo xopouo orpaxalor crpyKrypy pe3yJlb-

rr.rpyrcuero roKa, Ho rro BerrlrtmHe npeo6ragaer roK, cBs3auuui c noroporovr aercropa H! .

C - o6a craraeMbrx roKa rlo crpyKrype oMHaKoBo xopouo o[pegerlflIor pe3ynbrfipyrc-
us,rft ror u tro BeJr]rlMHe Aaror panuonparuru? Blcrrar B Hero.

D - pesynrrrpyrou.ufi ToK rro crpyKrype oupegerlflercs o6ounan claraeMbIMI,I, Ho no
BerIIrtlMHe npeo6ragaer roK, cBfl3aHHrul c ?tsNleHeHrreM Drllltbr eerropa H! .

E - pesyrurupyloqnfi roK norrnocrbro olpe4errflercff IIpoueccaMI,I r,r3MeHeHr,Ifl ETILIHbI

aercropa H! .

Bce ysrrr BcrlbrrueK 6rmr pa:geueubr Ha IIETI KJraccoB B coorBercrBlrr{ c xapaKrepoM
ToKa B Mecre r,rx Bo3rrHKHoBeHr{fr, ltrfl Kaxgoro Krracca olpegerltrIocb cpeEHee 3naqeuue
flpKocrr{ Snorxynon. Pesyrrrarrr raKoro ucclreAoBaHlra [peAcraBrleHbr Ha pwc.2, lls plr,-

cyHKa cflegyer, qro B Tex Mecrax [orrBJrellu Bc[brrrreK, rAe roK o6ycnorren B ocHoBHoM
[oBoporoM BeKropa H! , rprcocrr Qlorcrynoa Hau6onruaa, .flerarrHufr auarfis rloKa3arl,
qro sro rrecra uau6onee ycrofi,u.rarx $rorxynrnrrx uonei. flprcocrr $norrcyron yMeHb-

rrraercfl no Mepe cHr,rxeHr,Ifl polru rroBopora BeKTopa H! n nenu.urue pe3yJlbrllpyrcuero roK^a.

B rex rrecrai, rEe pe3yJrbrrpyrcurufi ror o6yc.norneu r{3MeHeHr{eM trgruHbr eertopa H!,
BcrrbrrrrKlr rroffBJrffrcrcff ua Qone upeeauuafrno cra6rx Qnoxrynoa. Oraaalocr, uto
BcnbrruKl{ B 3Tl,tx Mecrax 6oree rovmaKTnbr uo ruroqa&r r,r xapaKTepu3ylorcfl 6olee 6rrcr-
pbrM HapacTaHr4eM u crIaAoM flpKocrr,r,

3arervr 6rm [poBeEeH Korr]IqecrBeHrtri auarfis 192 ysnon BcflbrrrreK c yqeroM wx 6wrna
!I xapaKTepa roKa B Mecre I{x Bo3[MKHoBeHug. Bcurtuucu, [oflBrlfBrruecff B Mecrax A r B,
6rmu o6re4rHeHbr B o6qyro rpytrtry, cBtr3aHHyxl c upeo6nagaH[eM rlpoueccoB IloBopora
Ber(ropa Hf ; acnrulxr B Mecrax Du E -n o6ulyto^rpy[fly,xapaKrepl,I3ylouylocflrrpe-
odriagawrevr ilpoueccoB [r3MeHeH]rfl rrruHbr BeKropa H! . .fna orr,Ix rpex ocHoBHbrx TLIIoB

Mecr Bo3HlIKHoBeHr,rfl BcrrBrrrreK: A + B,Cr.t D+ Ena puc.3 npegctarreHo pac[peAeneHl'Ie
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Brc. l. Ctpyxrypnar Kapra art[sHofi o6nactu 09.06.1969 r.
Itlrpuxoorcorl c neBbrM rraKrroHoM (uarnou or BepruKaJIH rneao) .o6oauaueurr o6nacrra, rAe roK, cBE3aH-

uor-ft c nooopoToM BeKTopa noreHrlHarnbHoro nofleperlHoro nonx Hf , xopouo oTpaxaer clpyKrylY 
P",r,YorU

TIIpyrcUIerO TOxa, Mecra xoporuero cooTBeTcTBHrr TOKa' CBrI3aHrrOrO C U3MeHeI{}reM ,qrnHbl BeKIOpatll, C

pe3ynbflrpyrcqlM ToKoM o-r*"u"t u, urrpuxonrofi c [p{IBbIM rraKrrorroM' He3arlrrpfixoBarrgrre o6nactlt -
MecTa, rEe Hr.I oAIIO H3 CrlaraeMblx noJIHOTO TOKa B OTAeIIbHOCTH He OrpDKaeT crpyl{Typy uo,Iuoro IoI(a'
)I(I!pHbrr\[{ Jrr.rHHtMrr o6ognaqenrr ocHoBHbre narna. 3auepxeEH6lM, Kpyx(KaMu orMeqeHbr norroxeHrt.E
qerrrpoB $norxynrnrrx ysrroB c rpKocrblo Bbtrrte 1,2

il
t00

Sf8n8tEDI
pl{c. 2. 3asnclaMocTb ,rpKocTI,I Qnoxrcynor oT xapaKTepa ToKa B MeCTaX BO3HIIKHoBeHI{S BCnbIIIleK

3HaqeHHs 11pKocru otr(Jrog.srotc.E or cpetrHero na 10,20 4na o6nactefi A u B; 10,25 - E'ns o6nacril C;

tO,lO - gna o6nacru D; 0,05 - Ens o6nacur E

Brc. 3. Pacnpegelenue wlcJra DclbllrreK no 6annalr
Cnno11nrafl ,,yr1krtr - g4r o6lacrefi c roKoM, o6ycnoenennuM noBoporoM BeKTopa Hl. Urpuxoaan nu-

tnfr. - Frs. o6nacreft c roKoM, cBs3aHHbIM c I'I3Mer{eHHeM gnuxr'r nexropa fl]

Wrqla ysrloB BCIIbIIIISK flO 6a11IaM trt1fi OfuI'Ix AO. PuC. 3 noragrnaeT, .ITO CyUIeCTBOHHO

npeo6[aAaeT qLICnO BCIIbIIueK, KOTOpbIe flOffBIIrrcTCs B MeCTax' rEe pe3yJlbT]Ipyrcx$'Ifi TOK

orpegenaercfi rrraBHbrM o6pa3oM npoqeccarwl aoBopora BeKropa Hl @ 69% Bcex co6bl-

Tr.rfi). qficIlo y3JroB BcrrblrreK B MeCTaX TOKa, cBfl3aHHOrO C I'I3MeqeHI4eM [III',IHbI BeKTO-

pa ill , cocraBrrfler nilrub 20% or o6uero ux qucna. Hecvtorpr Ha 3ro, coorHoIIreHI'Ie Bc[bI-

..* lurnuo 6alnos BHyrpI{ KaxAoro I,I3 pacrpetrenetuft A + B u D + E, KaK c'Ietryer

tr3 pr{c. 3, npaxru,tecKl'I o,4{HaKOBO'
11
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hrc. 4. Cnexrpu paguon:lyveHr4r BcnblrueK
ou(pbrrhle r(pync(H - ArI.s BcrrbrlxeK B Mecrax c roKoM, cB.s3arrlrbrM c rroBoporoM sexropaHi. 3aKpbrrbreKpyx(I<n - 4rrfl BcrrbrtxeK B Mecrax c ror(oM, o6ycnoanennuM rrsMeueHr.reM grNurr rexiopalJf , crpenxarror(a3blBaeT, trlo 3IIaqeIIIle IIoToKa BbrxoAr.IT 3a llpeAenbr pHcyHt<a

Bcurrurxr rl'Ilra C cocraBrlflrcr 11% o6wero ucra, flo Konr,rrrecrBy lr rro Morqnocrr,r [po-
UeccoB 6olee oooexrr,rBHbrMr.r trBrrflrcTcfl o6racrr,r c roKoM, o6ycroBleHHbrM rroBoporoM
BeKropa H! . Cneayer orMer?Irb, rITo ecJrrr yqecrb pa3rrr.rue rrnorua4ei, To oKa3brB;ercfl,
qTo Bcrrbrrleuuar osQerTr,tBHocrb Ha eErHr,ruy rmoulaEz c TOKOM, B KOTOpOM [peo6naAa_
Ior npoueccbr rroBopora BeKropa H! , a cpeaneM rrr{rrrrr ua 3O-4O% np.uo"*og1r, o<f$er-
TI{BHOCTb 4[fl [IIOUIA,4,I C TOKOM, O6YCIOBNEHHrIM II3MEHCHI4EM EIHH6I BEKTOPA H! . OXA.
3alrrocb, qro BcrlbnrrKl.t rl,Ila A + B 6onee .ryscrBr.rrerlbHbr K 3HaKy torca: 52% BCei y3nOB
TaKLIX BCUbrrueK Ilp]rxoA.trTcfi. HA o6[acru c roKoM, HalpaBrIeHHbIM BBepx, 22% - xa o6-
\acTrl c TOKOM, Ha[paBIIeHHbrM BHLi3, U 26% _ Ha rpaH]Iuy BcTpeqHbrx ToKoB, qTo corlla-
cyercfl. c pe3yrrbraraw Ul .

Bcnruuxlr rrrrra D + E (38 cryuaer) rloKasarrr{ HecKorrbKo Apyroe paclpege]reHr.re or-
HocI'IreJIbHo 3HaKa roKa: 5O% rux y3noB [p]IxoAflTcfl Ha Mecra c ToKoM, HarrpaBrreHgbrM
BBepx, 38Vo - Ha Mecra c roKoM, HarIpaBneHHbIM BHI,I3, u 12% - Ha rpaluUy BcrpeqHbrx
ToKoB. Mrr nugurr,t, qro BcrIbrIIrKu T!flla D + E rroKa3brBaror MeHblrryrc qyBcrBllTeltbHocrb
K HarIpilBrIeHI'IIo roKa' 3to uoxer 6rtrr csxgaHo c HecKoJIbKI,IMra [puquHaMl{: Bo-[epBblx,
c 6ollurefr KoMIIaKTHocrbIo I4, cneAoBarerrbHo, c 6oJlee HaEexHbIM lrx co[ocraBrleuueM
c rorosofi crpyxrypofi; Bo-BTopbrx, c ux rrlalofi crarucrr,rxoft

Paalrwae Bo BcrlblurKax, cBff3aHnbrx c [poueccaMri rroBopora LI ]I3MeHe]il{E ATIHH5I BeK-
topa H!, BbrflBllqercfl vt to [Ix palptofi3rryqeHr,rm. Ha prc,4 [pr{Begeubr c[eKrpbr pawo-
rI3JIyqeHI{fl, Koropble c yBepeHHocrbrc MoxHo 6rmo oruecrlr x 4annofi ncnrurrre. h,rcy-
HoK rloKa3blBaer, qro 

^BcrlbrrrrKl{, floEBrlflrcIql{ecfl B Mecrax c roKoM, o6ycnoueunrtrr,t
rloBoporoM BeKropa Hl , (e * B), zvreror 6onee Arrr,rHHoBorruosrui cneKrp, rcoroprrfr
Ilpocrl'Ipaerc, [pI4MepHo go 3 cu. Cuercrp pa4{or.r3[yqeuu.rr Bc[brrfieK, cBfl3agHbrx c ro-
rorr, odyc.loBrreHnbrM r{3MeHeH}reM Efl]rubr BeKropa Hl , (O + E), npocrupaercfl B 06.
nacrr 6onee KoporKr,rx BoJrH - ao 2 cM r.r MeHbrue,
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4.3AKflIOIIEHHE

Ilpoaegeunoe r.r3nyqeru,re Eaer ocHoBal{ue cAerrarb BbrBoA, rrro cyulecrByror ABe pa3-
HoBI'IAHocrI4 Bc[bIIrIeK. llepaax pa3HoBI,I&Iocrb - BcrIbIIuKH, Bo3HI,IKaIou.pIe B Mecrax yc-
rofi.umoro cBerreHr.rfl Snorxynon Ir roKa, o6ycronreuHoro ltoBoporo, ,.*ropu ti! .

3ro pa:uonuElocrb uan6olee qacro Bcrpeqamu+rxc.fl BcrrbrrrreK. Oru uporrxeHHbr rro 1IJ,ro-
ularo{ u xapaKTepl{3ylorcff troBollbHo IIrraBHbrM HapacrarrueM I,I crraEou xpxocru, 6olee
TeCHO' rIeM BCIIbIIIIKI'I BTOpOIO TIIIa, CBfl3aIIbI C HaIIpaBrIeHI,IeM BepTUKUIJIbHOfO TOKa.

Bropar pa3HoBI'IEItocrb - HeMHorotucrleHHbre Bc[brIIrKr{, KoTopble rloaBrrflrorcfl B Mecrax
npaKr[IqecKl{ [oJrHoro orcyrcrBl,Ifl Qnorrcyrop u rlpuxopTcg ua odnacrr roron, o6y-
clIoBJreHHbIx I'I3MeHeHI'IeM ETII,IHbI BeKTopa H! , Oru, r(aK rrpaB[rro, KoMrIaKTHbre I,I uM-
rlyrlbcrrbre. Cuerrp trx paEror.r3rryrreHufl npocrr.rpaercs s o6racrr 6onee roporKrrx BorrH.
Ecrr HcxoErrb r{3 rrpeArrofloxe}Mff, qro MexamI3M paro{or.r3ny.ueilAfl. - MarHr,ITorop-
t"tognofi [14] , ro 3ro HaBoE]rr Ha Mbrcrrb, qro co BcrrbrrrrKaMr.t nropofi purro"r4ro"i,
cBfl3aHo ycKopeur{e tracr[rl c 6onee [oJrofl.rM c[eKTpoM, [pocruparolMMcfl B o6rracrb
BbrcoK[rx eueprufi.

Bosnaoltolo, BcrIbIIIrKlI--uepaofi pasnoBlrAnocrr,r 6oree coorsercrByrcT rrpegcraBrreggffM
AftseHa r Kaplrcrr'Icra [3] . Bu4.tlto, ne cnyuafiuo ortrr floffi]rarcTcfl Ha rr,recie Srorcryroa.
BepoqrHo, Slorrynu I{ BcTIbIITIKI{ nepaoft pa3HoB}rgHocrrl reHerr.rqecKu cBfl3aHbr Mex,Ey
co6oi, T'e' BCIbIIIIKI'I - [poflBnelMe llpoUecca cBeqeHua $lorrcyla flurrrb ua 6onel
BbIcoKoM IIo MorIIHocrlI ypoBHe. B orou BbIflBJIflercfl o6uluocrr [poueccoB BcrlbrrrreK ]r
$loxNynoa, qro 6rmo orMerIeHo HaMI,i B [8] , He r{cKrrroqeHo, qro BcrrbrrrrKll uepnofi paa-
HoBI'IEIIocrlI 3arleralor B HH3KlIx cnoflx xpoMocQeprr. B grorr MbI HaxoAI{M coorBercrBrre
C pe3yJIbTaTaM[ [5, 16], rEe [OKa3ano, uro re BCIIbIIIIKI,I, KoTopble Ilpocfl,Iparorgfl Ao-crarorlHo rny6orco Blrrlorb go SorocQepbl, rloffBrrflrorcfl B rpyffrax rrtrren c Br.rxpeBbrMr,r
trBr,IXettr{flIw4.

Bcnrurxu nropofi pa3HoBI,IEHocrI4 cKopee Bcero co[poBoxgarorc.E KparKoBpeMeHHbrM
ycKopeHI'IeM qacrltrI. He rcxarcqeno, qro oHI{ cBfl3anbr c roKoBbIMH cJroffMLI.

.[ge parHonil[Hocrl{ noe6yxgerurf, roKoB mr.rxeHr.reM rlr]a3Mbr cBfl3aHbr c AByMfl rr,I11a-

MI,I BcrIbIIueK. Bos6yxgerure roKa, o6ycnoenenuoro r.r3MeHeHr,reM EIr{Hbr BeKropa H! , rpe-
6yer xecrrcnx cuequQuuecKr,rx ycJroBufr gplrxexrfl [Jra3Mbr, a r.rMeHHo: BEorIb cr.rJroBbrx
nw*fit floflepeqnoro nola, flogroMy BcrIbII]rK]I, cBff3aHuble c orr{M ToKoM, EoBonbno
peE<I{. llaule uporcxo&Ir pI{xeHI,Ie tma3Mbr rro,q yuroM K MarrMTHoMy trolm, qro o1rpe-
Aerffer ^cyulecrBeHHoe upeodlagaH}Ie BcrIbIIueK, cBr3aHHbrx c [poqeccaMr{ floBopora BeK-
ropa H! .

IlpuHocurr 6rarogapuocrr H,PI, Illes.flruHofr 3a rroMoulb a oSopwreunfi crarbu,
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O CTIEKTPAJIbHOM COCTABE KONEBAHI,Ift
TIONfl PH3 OBAHHOTO PAJII4OI,BNYqEHI,Ifl
JIOKAJIbHbIX NCTOTIHHKOB HA CONHUE

JI.II.Ilrerxor

Paccuarpmaorc.s rone6auus rorfiplt3oBaHHoro tro Kpyry patrHon3rlyqeH]rfi BocEMH JroKaJrr,Hr,Ix
I.tcrotfnlrKoB no ua6nrcgenu.aM B TerIeHHe 1980-1982 rr. Ha6rroAeuus BbrrorHflflllct :graPT-22 KAO cno-
Molqbrc floJlrplrMerpa Ha BonHy 2,25 cw., Pesynrratu clleKl'panbxoro ananil3a BpeMeuHbrx prAoB Ha-
6nrc[erut npegcraBJlrlorcfi B EJ.ratra3oue qacror 1,3-8,3 nrlq, AuunuryAubre coorHoureHus xone6a-
nufi caugetenr,crByror o6 ycnneuuu (3 + S)-rtlnnyruux xone6aHr.ril B pa[fiou3nyqeH]i]i aKTHBHbrx
o6nacrefi. Cnexrpanr,nrrft coctag xone6auufi r:nyteruu JroKaJrBHbIx l.rcroqur.rKoB, cBs3aHur,rx c yHr4no-
nJrpHbMI,l, 6uuonxpnrnau I{ c]IoxHbIM[ I1o cTpyKType rpynllaMr.t n{TeH xapaKTep[3yeTcq HaJr]rtrueM

EIcKpeTHbrx rtraHufi s r,rHTepB,rne rpex-, n-f,Tr,r- u Aec{TltMl{Hyrur,rx nep[otror. Ilponogur:cr conocraBJre-
Hile pe3ynbTaroB rloqrr,r otrHoBpeMeHHbrx palloacrpoHoMr,rqecKux H oflT]rrrecKrrx uadnropeuuh or-
,qeJrLHr,Ix flynbcupyrouux ncroqHrrKoB Ha ColHue. O6cyx[aercs npe[floroxeHue o qacuqHoM Bo3-
6yxAeruau rone6anuft Alrala3oHa 2,6-4,0 rvrfq ua co6ctseHnrrx gi.lcxperurrx rrroAax arr"roc@epHoro pe-
3oHaropa. Cna6as. 3aBI.IcI{MocrE cpegxefi aMflnr.rryAbr xone6anufi or noroxeur{q rroKa]rEHblx rrcrorrHHKoB
Ha plrcKe Conuqa o6ycronneHa, no-Brrgr4MoMy, uuporr,rrr yuroM pacKpbrBa 3oubr MotryJrf,qu[ co]rueq-
HOTO MI,IKPOBOJIHOBOIO I,I3'IYTIEHI,I-fl .

ON THE SPECTR.AL COMPOSITION OF OSCILLATIONS OF POLARIZED RADIO EMISSION FROM
LOCAL SOURCES ON THE SUN, by L.l. Tsvetkov. The oscillations of the circularly polarized radio emis-
sion from eight local sources according to 1980-1982 observations are considered. The observations were
carried out at the 22-m radio telescope of the Crimean Observatory by means of a polarimeter at 2.25 crn
wavelength. The results of spectral analysis of temporar series data are presented for the range from 1.3 to
8.3 mHz. The amplitude correlations of oscillations evidence for the three and five-minutes oscillations
amplification in the radio emission of the active regions. The spectral composition 6f osgillafi6ls of local
sources emission to by related to the unipolar doublepolar and miltipolar sunspot's group is characteri-
zed by the existence of discrete lines within the intervals three-five- and ten-minutes periods. The results
of almost simultaneous radioastronomical and optical observations of several pulsating sources on the Sun
are compared. Partial excitation of oscillations at the 2.6-4.0 mHz frequency band at the proper discrete
modes of atmospheric resonator is suspected. The weak dependence of a mean oscillation amplitude ver-
sus local sources position on the solar disk is caused apparently by the wide flare-angles modulate zone
of solar microwaves emission.

BBEAEHI,IE

Habnrc,qeHns Kone6aHr.rfi paAr.ror.r3nyqenr.rff rloKaJrbHbrx r{crorrHr{KoB ConHua flpoBoAflrcr
Ha PT-22 KAO c loMorubro urrpoKo[oJlocHoro paEr,ro[onffpuMerpa Ha BoJIHe 2,25 cu fl].
flepnue pe3ynbrarbr o[y6rr.rKoBaHbr B [2] | rEe 6bilIa paccMorpeua Er.rHaMr{Ka c[eKrpoB
MOUIHoCrr.r KoJle6aHufi B flonHofr r{HTeHcr,rBHocTr.r (1-Kor\[IoHeHTa) r{ B [orrfipr{3oBaHHoft rro
Kpyry cocraBrlfrcIllefi paMor.r3nyqeHr.rfl (r/-KoMroHeHra) JIoK.rrIbHoro lrcrorlHr,rKa (III4),
cBtr3afiHoro c rpyffroft rrtrreH C.U N0 401 (anrycr 1980 r.). Eruo rloKa3ano, qro B Z-KoM[o-
rreHre paEr{ou3ltyqeEr4fl JIII s 6oJIrIIIeft cTeleHr.r [poflBrrflrorcff KoJre6aHr.rfl c flepuotroM 2-
6 vruH, qro Her [oJruofi fioBTopfleMocrli crIeKTpoB B I - v Z-rortuonenrax, qro Qoprvra (3+5) -

MI{HyTHbrX KOle6aHI4fi B 3aIIItCfX I{ COCTaB CIleKTpa MOTTIHOCTI,T B3aI{MHO O6yC]IOBIIeHHO [OA-
rBepxAaroT cyrqecTBoBaHr{e KoporKofiep[oEuqecKr,rx BoJrHoBbrx [aKeToB B MI{KpoBOIIHO-
BOM CoJrHeqHoM patrr{or,r3[yqeHr,r[. .[alrHefiurue ]rccrreAoBaEr{fl [3, 4] uoraonurfi o6Hapy-
xr{rb MHoroMoEoBbre Korre6aHr{fl B paAr.ror,r3flyqeHr{r,r cJra6brx JII,I u cuoKofiHoro Conuua. Xa-
paKTepHaff Er,rcKpeTHocTb Mo.q KoJle6aHuft paMol,r3nyqeHr.rff rlpr,rHr{Maer 3HaqeHI,Is. 130 n
200 urclu, upuqeM HeKoropbre Ar{cKperHbre rIr,IKr,r B cleKrpax MorrlHocrlr Kone6aul,Ifi rIHreH-
cr{BHocrr{ paEr.ror.r3flyqeHlrf, rracrl{qHo coBlaEarcr c rrep[oAaMr,r [yrlbcaufifi sorocseprr. cpe,r-
Hflfl aM[Jr]rTyEa KoJle6aHr,rft paguoxprocTr{ CoIrHua c [eprroEoM 5 Nrfin coorseTcrByeT r.r3Me-

Herrr{ffM flpKocrHofi reMrreparypbr clloKoftHoro collHrla Ha +0,7 K, a gnr [epl{oEa 3 ruus
3TH USMEHEHI'Ifl COCTABIIflIOT 10,3 K.

@ JI.H, Userxoo
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.[gr yrovueru,rfl cAerraHHbrxa [2-4] BbrBoAoB HyxHr,r 6lrru galrnefrruue uccle4oBaHLIfl Ha

ocuoBe 6oree o6urupuoro ua6rrcgareJrbHoro Marepr{aJra no Bapuaur,rfiM pa[Jlol,I3nyttervrs lll4.
3gecr upegoTaBrlflrcTcfi pe3ynbrarbr na6nro4eHufi BocbMr{ IIV sa Coluqe, cBff3auubrx c pa3-

HBrMr.r rto crpyKType rpylrraMr4 rrflreu, ]r r4Merouryrx fipKo BbrpaxeHHyro role6arelr,Hylo co-

craBJrfiroruyo pagr.rou3[yqeunx. If,erlro pa6our flBilflercfl. r,r3yqeHlre aM[[r.IryAHo-qacrorHbrx
xapaKTepncrnrc rcore6asuit s I- u Z-rotrnonesrax n3rlytleHl4s JII4 s 3aBI,IcI,IMocrLI or [oJIo-
xenrrfi rpyttlr firrreH Ha gltcKe Conuqa, cpaBHr,rrerlburtit auurwz aMIUIr.rryA rcore6auuft glr
BcrIJIecKoBoaKrr.rBHbrx JIH n cna6rrx III4.

I.MATEPHA.II HAEIIIOAEHHff H METOA OEPAEOTKH

Yuosoe pa3pe[reHrre paporenecKoraPT-22 Ha BoJIHe 2,25 crvr - 4',1 . Ycpegneuuan uo
MarpaMMe HalpaBJleuHocrr.r rlJlorHocrb rloroKa ,S cuorcofiHoro Coruqa cocraBrlfler 6,3 coru.
eg. floroKa (c.e.n.). 3raqesur rpegerrnofi roqHocrr,r r.rsnaepeunfi paBubr 2,4 . lO-3 c.e.rl. B

KaHarIe 1 pagnouonflplrMerpa n 1O3 c.e.rI. B KaHirrre Z. MeroAta,{ecr<ofr nosnurofr npu nc-
cne4oBaHr{ri rone6auufi patrl,rou3fiyqeulrr c fioMoulr,rc flo]rffpr.rMerpa Il] fiBr{Jrocb npr,rMeHe-

Hlte pexr.IMa pa:gemuofi KoMIIeHcaur{r{ rloJrffpr,I3oBagHofr u Hefiorrffpl,r3oBauHofr coctaengrc-
u4.rx cr{rHana or ConHrra - c}rrHiuraMlr or reHeparopoB uryMa npu na6rrcge}Iuflx MouIHbIx no-
KruIbHbIx HcToqHI{KoB. 3ra uerogurca rIo3BorrI,IJra Becr}I perl{crpallrrc ga 6olee rryBcrBr,ITerb-

HbIX UIKAIIAX.

Ocuoaurrrnr Kpr.rrepr.reM or6opa Marepr{afla sa6rro4enufi 6ruo Ha:IIaque B rrorrfip].r3oBaHHoM
pagllor.r3flyqeuu*r llkl ycroiiuuerrx rcoae6auufi co BTopnqHofi rvrogyraqlrefr upra cooruo[reur,rri
crruar/uryrra 6onee 3, Oro6pauurrfr MarepHaJI ua6nrogennfi xapaKrepr{3yer rone6are.Jrbubre
ilpoueccbr orlpeEerleflHoro BuEa, cyulecrBeuHo ornr,rqarcxlueca or QrrorT ya:g.vi4 paMor{3rlyqe-
sus. B nflrr,r qrrKrrax ua6rroEenuft saPT-22 B reqeHr{e 1980-1982 rr. nporpaMMe "roKarr-
Hbre ucrorlHuKr.r" 6brrro orBeEeHo 46 avefi (-270 v) , ,flpro Bbrpaxegnbre rcone6anus fionfipr{-
3oBanHoro patruor.r3nyqeHr.rff lrMerlo Mecro s 3arlrcflx 24 cy'r (- l2O v) . K o6pa6orrce oro6-
pagbr 3arllrct,t o6urefi llJlurerlbHocrrrc orcoro 60 q.

CsegeHr,rn o MareplraJle ua6urcgeuufi npe4crarreubr s :ra6[. 1. 3[ecr yKa3aua [ara, r,rHrep-
BarI cJlexetrlrff. rpyfifla IrflTeH rlo HyMepallu]r 6rcllnereug "ColHeqHble gaHHbIe", orHouleHr,Ie
rlR - pacc'rorlHrre qeHTpa uan6orrutero TIETHa B rpyflrre or rreuTpa Br4Er,rMoro Ar.rcKa, Bbrpa-
xeHlloe B Eorlffx paAnyca Connua. florxpusaulrfi paf[or,r3nyqenr.ra IIH [peEcraBrreHa crefle-
Hbro llollEpl{3al\r4t4 p=s/o- cpeguee 3HaqeHI,Ie 3a r,rHTepBaJI cJrexeHr,Itrr a TaKxe ueperrleuuofr
cocraBrlflroulefr crenenu nofirrprr3arl[I4 p- B % (uoxcneune cr*,r. ur.rxe) . Creuenr [orrrpr{3aur{}I
p- Bbrqlrclarlacb B fipeArronoxeHllu paBeHcrBa yuloBbrx pa3MepoB I,rcroqHr.rKoB a I- u V-rcoM-
rIoHeHTax r,r3fiyqeuufl. klg ra6n. I clegyer, ,rro rone6agl,Ifl fiorlffpr,r3oBaxnoro r.r3nyqeHufl trpo-
rBJIffrIIrcb e IIH, cBE3aHH6rx c yur,rnorrffpHbrMr.r rpyfiraMlr rrrreH (CA N0No401; 166) , 6u-
rlonffpHbrMr,r (C[ NoNo 156; 222) r cJroxHbrMr{ rpyrrraMr.r nxreu (C.[, N0N0 212; 170+l7l;
228+229; 261).8 oAHoM ur{Krle ua6nroEeuufi (nran 1982) Ha Er.rcKe BbrEerlflrlr.Icb rpr.r JII,I c
fipKo BbrpaxenHbrMr.r xone6anfiqMr{, [pnqeM r JII,I rpynnu rIflTeH C.U N0 166 rore6auut cy-
ulecrBoBiurlr ycrofruuao B reqeHlre 8 cyr. KorunneKc aKrr,rBgocru C.[ No 228+229 ua6lrcgarca
naPT-22 KAO 12, 13,I6,17,19,20n2l urons.Kone6aruflB I- uV-rcawalaxronffpl,IMerpa
yBepexHo perucrplrpoBa;lr{cb Bo Bce EHr,r na6nroAenlrfi. Eclu nplrurrb Bo BHraMaHr.re,I{ro rpy[-
tra rIffTeH C.U N0 I 70+ I 7 I ecrs panHaff cra4vfi. pa3Br.rrr,rfl groro KoM[JIeKca, ro crleEoBareJlbuo
rone6arerr,nbre rrpoqeccbr B r.r3nyqeurrrr,r HeKoropbrx JII4 Moryr AJrlrrbcfl He oEr4H o6opor
Coruua.

Clegyer orMerLITb, qro BHA fiorlf,plr3aulrlr Ll3[yqeur.rtr III4 s 6onrfffiHcrBe crlyqaeB coorBer-
crBoBarl I,I3JIyqelIlIrc Heo6btrcnosenuoft sonurr us o6racu nau6orrutero rlfrHa rpyfiflbl IrflTeH.
Pesynrrupyrouafl crelenb rIonflpLI3aIIHr,I JII,I rpynnrr nnres CA No 228+229 He BbrcoKa, raK
KaK B yKa3auHbre r{HTepBarbr crlexeur.rs. sa llkl (cu. ra6n. 1) nporcxogr,rn trpoqecc cMeubr
3HaKa IIoJIffpI,I3aUI{I,I. Marccrualrnafl cTerleHb rlonffpl,I3aUllfi p== l9R I,IMeJIa rtlecro 13.07.82 r.,
MI{HI{MiuIbHafr * p=N O - 20.07 ,82 r, Oasosnte coorHo[IeHLIs rone6arUfr B 3roM JII,I csI.IAe-
TerlbcrByrcT, qro yBenr.rrleHurc uoruroi IIHTeHcI{BHocrrr I,I3ryrreHr.IE coorBercrBoBarro yBernrqe-
HI{e [paBorronflpr,r3oBaHHofi cocrasnsroweh; 21 .07.82 r. c].rHxpouHocrr rcore6anufi Hapyrxr4-
Jracb. lE



.[,ara
I,Intepaan cne-
xenux, UT

lpynua na-
rex, C.[ No

r/R e-,vo p-,%

Ta6ruqa 1

24.04.80
2s.04.80
26.04.80
18.08.80

19.08.80
21.08.80
3.0s.82
4.0s.82
5.0s.82
14.05.82
17 .05,82
I 8.05.82
19.05.82
20.0s.82
2r.0s.82
18.05.82
I 9.0s.82
19,07 ,82

2t.0't.82
9.08.82
10.08.82

Thoo^-'8h53^
6 57 - 1059
631 -848
627 -948t0t4 -1302
639 -900
1020 * l22L
8 49 -124:4
5 45 -1227
5 40 -9 20
Lt09 -1242
L0 3',t - 12 42

1020 - 1200
Lt 44 -1238
to45 -L2 37
't41 -841
6 2L - 1001
6 42 -9 00
7 ss -10 02
t0 t9 --12 04
529 _1009
9 s0 -1109
6 12 -7 22
730 -832

2L2 0,19
0,28

222 0,60
401, 0,67

0,66
0,50
0,2t

156 0,32
0,44
0,61

L66 0,72
0,15
0,11
0,36
0,57
0,70

l'10+l7L 0,88
0,75

228+229 0,80
0,81
0,90

261 0,34
0,23
0,22

40R
30R
24L
18R
16R
15R
4R
8T
9L
4L
t4L
20L
l5L
18'
'lL
t2L
4R
6R
0,2L
0,6R
2L
22R
3R
5R

50
40
44
54
32
28
l3
34
47
26
20
39
30
61
38
60
t2
15

22
37
13

48
33
36

Tarcuna o6pa3oM, I,I3 Ta6n. I cregyer, qro HaJlr.rqre ycrofiquBbrx roire6arerrublx flpoueccoB
B [oJIffpLI3oBaHHoM u3flyqeHllu III4 ue aaIlsercfl flpr.rBrrreruefi oupegereHHoro rr,rla rpyln IIfl-
TeH I,I He 3aBI4CI,IT, IO-Br.iEI{MOMy, OT cTerreHI,I pa3Br,rTr,Ifl aKTUBHbrx O6palOaauufi Ha ConHqe.

I,Icxo4uue AaHHbre Enr{ cleKTpanbuofi oOpa6orKr rrpe,qcraBJrfiJrr,rcb B Br.rAe paEoB oruo[Ie-
HI,Ifr aIrTeHHofi rervrneparypbr noKanbHoro r4cToqHr4Ka B 1- H 

'/-KoMloHeH'rax 
paMor.r3nyqe-

ura r oQQerrLIBHofr reMlreparype Kanr6poBorrubrx c[rHaJroB (Tx t = 214 K, TK v = 107 K) .

l[ucrcperuocrb pflAoB AaHHbrx 15 c. PsElr AaHHrrx e I- u l/-rcolrnonegrax cocraBJrflrrlrcb rro
cI,IHxpoHHbIM 3a[I,IcfiM B o6o[x KaHarlax norlfipr,rMerpa. Ilpegeapr.rreJrbHo r,r3 Kaxqloro pfi-
EA yE:ilfiJrcfl. rpeH,q rlo Merofy cKoJlb3flrqero cpeEHero. Crnaxlrsauue trpoucxogl,tlo no 7
roqKaM 5 pas. fta o6pa6orKr.r pffEoB Ha6nrogeHr.rfi fipr,rMeHflrracb rrporpaMMa LAC, npeg-
Ha3Har{eHHaff Efiff BblrlflcreHllfi cfieKrpa Moul]Iocrr,I (CM) gayNar c[oco6aMH: rro Mero[y
Crypne-anam.r3a r.r ro Mero[y MaKcr.rMyMa 3Hrporuu BpeMeuHoro pxga (MESA) [5] . Ilpor-
paMMa o6ecflequBara BbIqI,IcrIeHr.Ie [epEoEoB P rone6anuft B MaKcIltMyMax rrr,tKoB Ha CM [o
MESA-rr4erogy lI aM[nl,IryAbr Korle6aHr,Ifi A no Oypre-ruerogy. fapMoHr.rqecKtre cocraBrrfirc-
uII,Ie B CM cr{t,rranucb [ocToBepubrMr,r, ecJrr,r Iax MouIHocTb oTBeqrua Kpr.rTepuro A2 > 3oz
clleKrpa [4] . CM rore6auaft Bbrrrucrlffllrcb B r{HrepBarre nep[ogoB 12,6-I,26 Mr,rn (Az =
= 1,32+13,2 nrfu). B 3aBl,Icr,rMocrr,r or Erlr,rreJlblrocrr{ pflEa (crra. ra6n. 1) pasperuerure B crreK-
Tpax cocraBrrrlo 1Cf4 - 4 . l0-s fu. flonoxenfie IIr{KoB s CM Ea llrKarre qacror o[peEejrE-
Jlocb c TottHocTbro 16 rrarlU.

2. PE3YIIbTATbI OEPAEOTKH

flocromrcy [cxo4Hbre EaHHbre 6nrru uopvrupoBaEbr rr upouegypa cleKrparrbHofr o6pa6or-
KI,I I,IAeHTH.IHa, To pe3yrlbrarbl Bblrll,rcneHllft crreKTpoB MoIuHocrI,I Moxuo paccMarpr{Barb
B coBoKy[Hocrt4 Wfi fionflpr{3oBaHnofi rcol,tnoHeHTbr }t Arfl ttonHofi [HTeHcr{BHocr[. Bcero
6nuto arrqucleHo rlo 24 o'rger*rcrx CM gns I- vr V-wacclrBoB [aunbrx. 3HaqeHr.rfi qacror

16



Ptrc. 1. 3asucuMocrB orrrotuexrrs cpeExefi /r-,%
aMnn[TyAbI xone6anufi B IIortpIt3oBarIHoM
u3rryrreHr,ur u s nonuofi rrHTercuBuocrll
p- = AVIAL oT urlrerpanbllofi creneHl'I
loIfipu3aIII,IH JIOKaTTLHOTO HCTOT{HHKa p-
ycpe4neHse [poBoA],lrrocb B 4rana3oxe 60

cror 1,3 - 8,3 vftI

Puc.2. PacnpeEeneHl{e AocroBepug BbI-

Aeneusrix nmufi no qacroraM

a - wfr. [onEpl{SoBaHrroro u3yqeHn.E
BOCbMll 

'toKarrbHblx 
r{cTottrIuKoB; 6 -

g:ra nonxofi trnreucrrBnocnn pagrrou3rr)rye-
Hutr BocbMIr [oKarrbrrblx uctorulnxog. 06-
ulee !trrcno orAenbHbrx c[eKTpoB MouI-
noctu roue6ansfi - 48

+0

20

20 Eq k,%

(vt ,vv ) u anannrryF, (At ; Ay),aorsercrBypu$xAocroBepHbIMIII{KaMHaCM, ra6yrm'
poBzurr{cb. B xa.recrae o6q6qennofr xapaKrep}rcrnKll KoJIe6aHI{ft gnr raxgoro orEeJlbHoro

iruccnra Bbr6paHa [epeMeHHaf, cosraBJlflxllqaf, creIIeHI{ IIonEpI{3aUI,u{i p- = AyfAl , rge

Ay u A1 ecrb ycpeAHeHHbre 3HaqeHlrr aMrurlrryE EocroBepHbrx KoneoaHr{ft B HeKoropoM UIr-

repBarre qacror. 3asuc[Mocrr p- = f (p), npegcraBJlenHaf, Ha pl{c. .l, [ocrpoeHa rro AaHHbIM

Ta6[. 1. Arvmnurygpr ycpefrrf,rl]rcb B Ar{arla3oHe Au = 1,3=.8,3 rvrfu (P= I2+2unn). Annpor'
cr{M}rpyoulafl rrpf,Mafi Bbrrrr{cJleHa MeroAoM HtMMeHDIIIfix KBaEparoB, roeSSnquenr Koppe'
flfiq1,1g - 0,58. Pnc. 1 norcagbrBaer reHAeHurarc pocra IIepeMeHHofr cocraBJlfltolqefi cre[eHn IIo'
nfipr{3arl}ffi c yBer[qeHLIeM llocroflIrnofi cocraanrrcIrleft .
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T a6ill,1.\a 2

f pynnrr nnteu, C.I{ NoNo n Aflo.e) A y(o.e,) AS7, c.e.n. AS7, c.e.n.

156; 166; 222; 40t
170+l7l; 2I2

228+229; 261

0,31

0,35

0,024

0,057

0,008

0,018

1,9. 10-2

4,5. ltr,

0,3 . 102

0,7 . 10-'?

'Ia6nnua 3

Au, ulq P1, c 17, ruxl'u PV, c ,/, MKIq AT1 K arv, K

t,3 - 2,3

2,6 - 4,0

s,3-7,0

601,3
527,1

341,4
299,4
259,7

177,6
169,9

1663
1897

2929
3340
3 851

s63 1

592t

647,6
547,6

327,1
30'1 ,3
291,0
2'.73,5

172,6
148,s

t544
l826

3057
3254
3436
3656

5794
6734

!23

rlB

x3,3

i 3,3

t 3,8

Koruqecrseunoe pa3Jluqlle KoJIe6areIIbHbIx [poqeccoB B 1' u l/-rolruouegTax I'I3JIyqeHI'LI

JIh, orcyrctBr.re fionHofr c?rHxpoHx3aunr,r KoJle6aHrlff uprneno K pa3EerlbHoMy paccMorpeHlllo

c[eKTpajlbHoro cocraBa Kofle6aHl'Ii H, B rlacrHocrl4, oIIeHKI'I aMIInI'ITytr' B m6r' 2 npegctaure'
HbI OUEHKII CPCTHI,IX AMIIJII,ITYE KOIE6AHI,Ifi II[fl PA3NI,IIIHbIX TPYNII ITflTEH.

3gecr rpyurbr rrflreH pa3gerreHbr rro crerreur{ aKrr.rBuocrr,r. B ra6r. 2 npusegeu flapaMerp
4

? = (, NolNv)l4,rgeNolNv - orItorIeHLIe qncna o6qux B Av = 60 rrlrcfq r-:auvrir AJIfl EByx
1

CM (1 w V) rc rucrry nr.lHr.rft s CM Z-roMrroHeurbr r.r3flyqeHr,rt KoHKperuoro Maccl{i]a naH-
Hbrx. IlapaMerp t, B HeKoropoM cMbrcrle, xapaKrepr.r3yer cl{Hxpornocrb Korle6arfiIt B I' vr

I/-ronauouenrax.
A1 u Ay - cpe\Hve aMflnr,rrygbr r(ole6aur.rii B rlpetrerlax Av = 1,3-.8,3 ntfu (oruocurenr-

HbIe e,4LIHllIIbr) r AS7, ASr - coorBercTByloUue I,IM lI3MeHeI{Ufl IIoToKa paAI'IoI'I3[yqeHI'If,
JLU.

Hg ra6rlrurr crlegyer, qro cr,ruxponHocrb KoJIe6aH[fi He 3aBrlcur or rllla rpylu rlflreH.
Coo:rsorrerreaM.rwilryq At , Av paBl/lo Liz.

PacnpeEeneu[e qacror Kone6aHr,rfi rloKa3arro Ha pr.rc. 2, rEe.npeEcraBrleHbr rl,IcrorpaMMbl

rocroBepnblx ruttui,t B CM Arfl rloJrflplr3oBaHuofi KoMnogenrrr (a) u nonnofi I,IHTeHcI,tBHocrLI

(6) ra:nyvenrafl 8 floKa[bHbrx.trcroqrrrrKoB. flo ocu a6cqllcc orrloxeHa qacrora L, B MHTITI[rep-

Uax. flo ocl{ opErHar orrroxeHo qr,rcfio EocToBepHbrx urnr.Ift tty 14, tlJ , rIoIIaEaIouII4x B eEI.IHI,Iq'

nrri uurepaar 66 rrrKlq. O6e rucrorpaMMr,r [ocrpoeHbr rlo AaHHbrM o6pa6orKl,I 24 cnerrpos.
Ha rucrorpaMMe (a) fiocraror{Ho r{erKo BbrEeflflrorcfl Tpr,I r4HTepBaJIa c MaKcurvryMaMlt oKorlo
10,5 n 3 tlus. Paccttorplru oco6eHHocru cleKTparlbtroro cocraBa rone6auuft B KaxEoM I,I3

r,rHrepBaJroB.

l. Av1 = 1,32,3 prfq, Kax B I/-KoMloHeHre r,r3nyqeHlrff, raK u I-KoM[oHeHTe Korle6a-
Irr,rE lrpegcTaBrrflroT co6oi, B ocHoBHoM, cyfleplro3r,ruEr,r AByx rapMoHI{K c pacueIIIreHUeM
Av v = 280 narcIu u Avr = 230 rurcIu.

2. Av2 = 2,64,0 Mfq. MaKcr,rMyM Ha rlrcrorpaMMe (a) coornercrByer cpeEHeMy 3Haqe-

rrlrrc trepuo[a29] c.IIo yponuro nv = 5:6 qerKo Br.r4rra Er,rcKperHocrb B paclrpeAetreruvrfiLl-
nlrficpaculennenvety.Avyr=200MKIuB6JIr,r3ncepeAr4nbrrlacroruorollllrepBaJlavAvyr=
18

t17
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Prc. 3. HgrvreneHIa.fi cpeAnefi aMnJrr.rryru,I rone6anufi paAr{o}r3nyqenu.s roKanrHr,rx rncrolrHr.tKoB rpynn
nrreu C,[ NqNs 156; 166; 401 ilpH flpoxox(EeHr.lr rpyfln [.rrrer{ no Aucxy Comrqa
a - Arrfl nonnofi rrHTeHcLIBHocrI,I pa4r.rotr3rryqeHuni 6 - wts uonspu3oBaHuoro H3nyqeHHE

= 130 rvrrlq Ha Kpaflx HtrrepBaJla. Ha ruororpaMMe (O r,rMerorcfi rpr,r rlr4Ka (no yposuro

\ = 6) c pacrrlelulegtreu Av Ir = 410 rrarcIU u Av 72 = 490 rvrxIII.
3. Lu., = 5,3+7,0 rrrlu, Ha r[crorpaMMe (a) ryu nv = 7 BbrEerlffprcff EBe Iu4HHu c Lv v == 1 vrr'u. FIa rlrcrorpanrrue (6) B 3ror lrHrepBarl florla4aror ABe rlr.rnr{r{ tro ypoBuro frI = 5,
Hexoroprre EaHHbre no cnerrpait-ruoMy cocraBy rcone6auuft s V-fi.I-rcopsrouenrax I{3JIy-

,{eHI,Ig 8 rIoKaJIbHbrx I,IcrorIH[KoB flpeAcraBnegtt s ra6n.3.
3Eecr Ens EoMr.rHr4pyroqr{x rruKoB Ha rr{crorpaMvax (a) r.r (6) yraeaHrr [r{a[a3oubr qacror
Az, ycpegneHlrbre B eAr,rH[rrHoM r{HTepBaJIe [epr{oAbr 4 } Pvi cooTBercrByroulHe I{M rlacro-

Tbt u1 ,tty tTBe]Jvvt4Ha [r3MeHeHr,[r ooSertnnuofi reuueparyprr AQ , ATy iloKurbHbrx r.rc-

roqHI{KoB. Hg ra6n[qrr Br,rEHo, qro aMruIHTyEbr Ko[e6aHrrir s I- u tr/-KoM[oHeHrax lr3[yqe-
Hlrfi pa3Hfircs s 5-6 pas. .ILnx rrHrepBiuloB 5- r,r 3-rvruuyrnrrxrore6auufi sHaqeufia aMurlrrryA
6rugrr s nouHofi r,rureucr.rBuocru. B Z-xorvrnoHenre cpeAxflrl aMrIJIr{ryEa c fleprrogoM oKoJIo
3 uun uecrorrro 6orrule cpegrrefr aMrrJrr{ryEbr rore6auufi c IIepI,IofloM oKoJIo 5 naun.

B rorcanrurrx ucrorrruKax rpyrr nrreH C.lI, NoNo 156, 166, 4Ol Kone6aIME ycrofiuso
ua6lrogarucr B TeqeH[e HecKoJIbKI,Ix guefi, noeroMy r{Meercf, Bo3MoxHocrb npocJleI{}ITb
u3MeHeIIIre ,rx aMrlrrr{Tygbr rlpu [epeMerrlenr{[ rpyrrfl rrfren rro B,rcKy Conmla. Ha prc. 3
npeEcraBlrefla 3aBr.rcr.rMocrr cpegnefi (e Az = 1,3+8,3 rvrlq) anannnry4u rore6am{fi or
oTHOrUeHlrfl r/R, 3naverux. A7 u Ay \aHlJr B oTHocr{TeJrbHbrx elp,rHl.ruax. HsrvreHertrrfl aMrrlll1-
ryA flpegcraBJrellbr orEeJrbno Arrfl Kaxgoro JII4, o6osuaqeHHoro uo HyMepaurr{ coorBer-
CTSYIOIIICfi TPYIIITbI TIf,TEH. AN.TUIUTYSPT B .I.KOMIOHEHTC lI3JIYqCHI{fl I,IMEIOT CKJIOHHOCTb

yMeHblIrarbcf, rlpr{ cMerrleHr.r}r JII,I or rtrenTpa K Kparo. B l/-rorwroneHre gra reHgeur.prff TulK-

xe [posBJrsercfi, Ho e IueHlurefi cre[eulr, Cronr cra6ax Ha[paBrleunocrr rore6ar{lfi, no-au-
E{MoMy, CBr{EereJrbcrByer o rrMpoKoM yr,Ie pacKpbrBa soHbr MoEyrrEttr{[ paAr,ro[3[yqe-
t*rs llkl.

3. OECyXAEHT{E PE3yJTbTATOB

ArrrurNrylrymre @oruoruetM.E rone6aru.rfi B fiorrfpl]t3oBannofi cocragnrrorqefi n3rryqeHllg
}r s uorHofi r{HreHcr{BHocna (crr.r. pr.rc. 1, ra6t.2) He Earor ocHoBaHI,Iff Afl.fi Bbrfupa Kpr,rre-
pLI.E fipepcuJ]ecKoBofi aKrr{BHocrr{ rroKilrrbHbrx r.rcrorrHlrKoB. CyuecrreuubrM orrrr.rtMeM
anqercfl yBeflrrleHlte 6onee qervr B ppa pa3a aMrurr.rryA rcone6aruft @t n Av) AIrtr Bcflrrec-
KoBoaKrr,rBHbIx JII,I rlo cpaBHeHlrrc co cfla6brMr.r IIII. BeaxrraocBs3b EByx Br{EOB HecraUr.roHap-
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IIbIx [poUeccoB coJIHelIHoro paAUoH3JIyqeH[s: KoJIe6aHLIfr H HeperyJl.EpHofi [ocneAoBaTelb-
HOCTr{ BCrrlecKoB rpe6yer, IIo-Br.r,qr{MoMy, oTAerrbHofo }r3} reHr{fl. 3Aecb orpaHr,r}MMcn rrpu-
MepoM AI'IHaMHKI{ cleKTpoB tttottluocru aapwauyir pa4{on3lyqerrr4ff Ao r,r rroc11e r,IM[yJrbcno-
ro BcrIJIecKa 10.08.82 r. (rpyuna nxreu C.[ N' 261). Kole6arul.s repeg Bcru]ecr(oM
e7 h 23m ur) 6rrru c[HxpoHubr s I- n v-xotfrroHeurax ]r3nyqeHr{fl Ha rracrore v 1= 5,7 59 rvrrlr1,
[ocJle BcrHecKa - Ha v2 = 5,958 ulq, r.e. I{MeJr Mecro cr(arroK qacrorbr na -200 lnclq.
Altruu ryga r ore 6aru1fi [paK rr,r rre cKH He ]r 3MeHLrla cb,

PacupeAexerue qacror xone6arufr a V- u /-ron,lrroueurax r,r3JryrreHr,rx IlLl (cvr, p1c.2,
radn. 3) y6eEl'IrelbHo cBllEererlbcrByer o6 ornn.urrermrofi oco6eunocryr' guunurona
2,6-4,0 nrfil r uolrpu3oBaHuoM lrarryqeHur.I. pacqemerule qacror llo EaHrrbrM ra6n. 3 r{Meer
3HaqeHlr.fi 197, 182,220 rrrlu, rrro B cpeAHeM cocraBJrffer 200 rvrlq. Bnus4ue rto 3uaqeruro
pacueEneul{fl (Lvp = 3 . 68 mcfu) [oryqeubl [pI.I HccneAoBaurrr.r cpegrrr,rx c[eKrpoB MouIHo-
cryt xole6aru.ri LIHTeHcI{BHocu pa4{ouutyqetlla Ha BorrHe 2,25 cttuo ua6trogeuunu cna6sx
JIh u yvacrrcos cuorolinoro Corru1a [3]. 3gecr srr.r cgoficrBa rrpoffBgn1rcbs Z-rorwrogeure
lt3ltyrlertlr.fi, a a /-rorwrouenTe, Bepof,THo, [potzcxoB,tT yMeHbruem,te ycrofru,rBocrll Korle-
6a:gr,it. B orofi cBfl3u crreAyer npueuair, uro u Srrorrya(ulr s rrHTeucr.rBHocrr,r cyulecrBeHHo
BbIIue [pr,r cflexeHr.rr,r sa axmsHofr o6lacrrro. 3saqerux EoMr.rHr4pyroutrrx qacror rpex-, rrarr.t_
Mr4nyrHbrx, a raKxe v gecfl.flnl'auryrubrx xone6aru.rfr 6nusxt.t K 3HaqerM.rIM qacror ocul{rulf,_
qlafi, uacro BcTpeqarcql,Ixcfl B ollryIqecrclx ra6lrcAell[flx, B ToM wrcJre r.I [I.E I{3BecTHbrx
mo 6anumrx 5 -mlnyrnux oculnnryrfi Qoro cQeprr.

Cpauru.rrar ra6n. 3 c AaHHbrMr.r, npeg,craineuHbrMr,t B [3], cnegyer orMerr{rb cyrLlecrBo-
naH{e 6rtrIsKI'Ix IIo fleplloEy rone6aniri Bo BceM lgrafla3oue paccMarpmaeMbrx trep11o[oB.
.flonunr,rpyrorqr.re nepr{oEr oKorro 3 rwrn: P = 172,6,148,5 c rre coorseicrByro, cerxe 6yuga-
MeHriIrIbHbIx fiepl'IoEoB (183, 161 u 145 c) rlo Mogerrr{ [6,7].Yuesuuerue aMrrrr]rrygbr
rone6arulfi B I,I3[yueH[I,I JII,I upI [epeMerrleHr,r[ coorBercrByrouqefr rpyrr[br rrflreu or rleurpa
EI0KI K Kpalo ro xapaKrepy 6lugro K pe3yrlbraraM ormqecKux rasrraepernrfr [8] . OgHaKo
ror @arcr, qto xore6anll.fi yBepeHHo rlpof,Brrflflr{cb r{ Ha Kparo ErcKa a-JII,I rpynnbr 11flreH
C.[ N0 228 +229 (rlR = 09),cB]IEereJlbcrByer B rronb3y Mexau]r3Marone6arrrfr npory6e-
PaTa, noEtrepxxBaeMoro MarHurHbrM rrorreM B BeprrrlrHax KopoHirJrbHbrx apor [15] ,

O rrtgenerur cra6urrnux KBa3r.rleprro&rqecKl,Ix cocraBrqroq[x B [oJrrpI,I3oBaHHoM
I,t3nyqeHr,il.r irKrr.rBHbrx o6nacrei Ha Arruuax r,ontt 3,2, 3,5 t 3B cvr coo6rqaerca r [9] . Cne-
Ayer [oAIIepKHyrb, uro uogpo6noe IaccrleAoBaHr.re cfleKrparruofr crpyrrypbr MfiHyrgbrx
xole6arufi B M,IKpoBorIHoBoM coJrueqHoM tl3rryqewfii Bbr[orlHeHo no gannrrtr Na6nroge-
ru'rfi na PT'22 KAO Ha BoJIHe 2,25 crvr 13,4f , qro fiBr{nocb He roJrbKo pe3yrrbraroM rrp}r-
MeHeHI'I-E TIyBCTBI{TerIbHoro paProMeTpa, Ho u yrytrrreHlleM MeTo&rKr.I IIo[.Epl{3arlI,IoHHbrx
l.rsueperufr.

Hsrectno, rITo KoporKo[epuomqecKue rone6atMff B coJlgeqHbrx aK[rBHbrx o6lacrax
r{HTeHCr.rBHo r,r3yqeHbr na sorocQepHbrx ypoBHffx, yMepeuuo n xpolvrocQepe r oueur cna6o
B Kopoue [8] . K HacrorrqeMy BpeMeHr.r cvrryulr4ff ocrirlracb npexnefi: Eplruefiuu.ri rtpo-
rpecc B ua6lrogeuuxx o[rvqecKLIMIr MeroAaMr{ [10, ll] He conpoBoxgaercfl rroArBepx,qa-
rcrII'IMI{ pa&roacrpoHoMr.rrlecKr4Mr.r AarrubrMr.r. B nadtrogeru.rsxuaPT-22 OI4AHu THA-I500
B caHrllMerpoBoM lglaua3oue [12] , a raKxe na PT-100 r.r PT-300 [13] uonyueubr orpr{ua-
renbHble pe3yJrbrarbr. 3ro no6y4.rrro irBropoB cAenarb BbrBoA, .rro Qnrorcryauu[ pa4{o-
I43rlyqeH}Iff HocflT, B ocHoBHoM, cryuariurfr xapaKTep I,I He cBfi3aHbr c npomJleHr,reM KaKr{x-
rn6o role6areJrbnbrx [poqeccoB a arruoc$epe Conrqa.

B groft cB.fi3I,I crleAyer o6parurrca K He3aBr,rcr{Mbr*r ua6nrcgerulx*r (a onure) r,r cono-
craBllrb rlx c pe3yrlbraraMll HtlIrMx ua6lrogerufi. B [10] o6cyxgaucff pe3ynbrarbr Ha3eM-
rrlx na6lmgerufi (NSO, NEW MEXICO) epervrennoro p.EAa Kapr cKopocrefi r rrzfiug
Ti Itr 6304 sa 24.05.1982 r. Tarra xe [plrBegeubr cleKrpbr Mouluocrr{ rone6anr.d ro rpeM
rIIIoIua4<aM uHTerplIpoBaHI,Iff fioJl.fl cropocrefi B TeH]r rr.ETHa. .{onc.tgpyrorq[e qacrorbr
rcoredaruaft (oupegeleuu HerrocpeAcrBeHHo lro rpaQrry) paBHbr r,l1 = SZgt ntrlq r.r

u2 = 3488 Naclq. (Au = 200 rvrfu). Oro usrno BxoE{Jro B cocrilB rpyrrbr nrreH C.[
N0 170+171. Jloxanlrrrfi ucrowux srofi rpyrrbr na6rro[anca na pi-22 KpAO 18 r,r

19.O5.1982 r. (cu. ra6n. 1). B orgerrnux creKrpax Morrlnocru rone6arurft Z-rcowouenrrr
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r,r3nyrreHr.r.fl JII4 npr.rcyrcrBoBaJrr.r AocroBepHbre ycrofrwarue rone6aru.rr c uocrorilMH 21 =
= 3260 nrrfq n vz = 3465 rr.rxlq (Az = 200 uclu). .flauuaa rpyffIa rrflreH trarree pa3Bu -

rracb B KoMnrreKc AR 3804 (CI ttt 228 +229) c HurJrr.rwreM ycrofrwaaux rbne6arufi B rrorff-
pr.r3oBaHHoM u3r,y'uelntaz. III,I. Axnmuas o6nacrr AR 3904 ua6rrogaracr ua PT-22 rro Koo-
reparuauofr nporpaMMe coBMecrHo c PATAH-600 u VLA. Ha4 uer,r B caHrr.rMerpoBoM Arla-
la3oue ().tr = 2,0; 2,3 crvt) Bbr4errffercff pffA r,rcroqluKoB, ma ucror{Hr.rKa u3 Hr{x cBfl3aubr
c yrlacrKaMr,r BorroKHa, pa3AenflBruero o6lacru pasuoi uarrurruofr tron-fipHocrr{ ua Soro-
c,fiepe [14]. Oqe]MBafl aMrrrr.rrygy xone6aruEfr pa,4.rolralyqe]Mn AR 3804, cr.rHQa3Hocrb
xole6arulfi I- u V-rcowloHeHT, crefleHb flon-fipl,r3ar-pr]r, cMeHy 3HaKa npl,t rlpoxox,qerMr rpyn-
rlbr IIETeH tro flrcKy r4 yrurbrBa, BbrBoAbr [10, 14] , MoxHo rrpetrgtonoxnrb, qro rrynbcr.rpym-
ul,rfi lrcroqruK paclronarulcfl B BocrorrHofi ,racrr.r rpylrrbr urreu (- 124) .

B [11] o6cyxgatorcfl r,r3MepeH]rfi ocqurrJrrlrrui n reru colHetrHoro rrflTHa, c[erraHHbre
o[HoBpeMeHHo LI3 KocMoca (SMMIUVSP) B rrullr{r.r C IV (nepexogriax o6nacrr arruocseprr)
u c 3ewu (6aurenurui relrecKorl NSO) n creKrpanbHbrx Jruluflx, Qoprrqrpyroq.rxca r Qoro-
@epe u xpouoc$epe. I,loveperuar c,qeJraHbr 28.03.85 a 6orruervr usrne NOAA ARN 4637

lrenuoroopur.ruaru 5l/, 3Wj a flh27*-1 8ft18- uT. Ha PT-22 KAO B.oror [eHb rlpo-
Boprrprcb na6lrcgerula JII4 rpynnlr naren C.[ 19 + 20 B rreprroA JhOO^ - thOO* 1c reM]r xe
Koop&{HaraMu) Ha norue 2,25 crvt [3] . Cnerrp;r MorrlHocrr,r rone6aru.rff cKopocru u rrHrerr-
cr,rBHocrr,r, [pr4BeAeHHbre B [11], u cfleKrp Morquocflr rcole6am.ri r{HreHcr,rBHocril pago-
r.r3rryqeru..Ifi cofiocraBr,rMbr B r{HrepBane nepuoAoB 2-14 wtu. Hanr.rwae o6rlero 4na o6onx
CM nepuoga P = 1l Mr{H Aaer ocHoBatue [pe4roloxr4Tb, rrro aro rcole6arnae trepexo,rptoro
cJroff B arrnroc@epe ConruIa.

Hs ecero cKa3aHHoro MoxHo cAenarb rarofi npepapurelrur,rfi BbrBoA. Tonras crp)rK-
TyW cneKTpa r<ore6arufi flonrpu3oBaHHoro patru{or,r3nyqeHrrfl JroKarrbHbrx r.rcroqHI,rKoB
CorruIa c pacqeffreHueu - 200 wrxfq u trurepBane 5 rr,uu ocqrunfiu.rfi Qoroc$epbr, r,r pflA
fipr,rMepoB oflTlrqecr<r.Ix traHHLIx no ua6lrc4eHlr.EM xpoMoc$epu lr mlxarefi Kopoubr AaroT
ocHoBaIMe I,IHTeplperr.rpoBarb 3Tr{ pe3ynbrarbr B paMKax MoAerr[ corHerrHoro arrvroc$epno-
ro pe3oHaropa [6, 7]. Ilo-eu4lMoMy, rore6arunx B pe3oHarope npe[MyulecrBeHHo Bo3-
6yxqlarorca Ha qacrorax ero ocuoBHbrx MoA, pa3HeceuHbrx sa Au ? 200 NlrcIq. Bu[eleuuoe
ua Qoue Qnrorcryaqraei rrtrorovrogoBoe Koire6amre norapu3oBaHHoro paru{or.r3rryqeHr.r-rr

B r{acfl{ ero cleKTpaJrbHoro @cTaBa, IIo-8u,4{MOMy, He 3aBI,ICI{T oT rr,Ifla rpy[Il fl.flTeH,
crerIeHI.I ee pa3BI{TI,It, Bc[JIecKoBofi axfl.rsuocrr.r rroKarrbHoro ?rcroqHr,rKa Ha ypoBHe He-
pe ryn apnofr tto crr eAoB a re Jr bHo cru ll Mrr yn bcHbrx B cnJre cKoB .

flpeEcraorennrte sgecr ua6nm4eHLrfi Kone6amrfi norspr,r3oBaHHoro paru.rolr3JryqeHr,rff
BocbMI{ rIoKaJIbHDIx r{crorlHr,rKoB ConruIa Ha BonHe 2,25 ctvt B corrocraBrrenlu c Ha6lrogerulr-
MII Ha Epyrux Kpy[HbIx pa4{orerrecKorrax r,t c r,rMerorlr,tMr,rcr cBeAeHlltrrwn o role6arurgx
aKopocrll u I,IHTeHcLIBHocrrr B rltrTr{ax, ua6trcganuMxcfi ttoqnl oglroBpeMeHuo c ua6lrc4e-
HLTffMLI'ua PT-22 KAO y6e4lrenbuo AoKa3bIBaIor AocroBepuocrb orrpegenerur crreKrptrnb-
Horo cocraBa role6arufr B IU.Ia[a3oHe 1,3-8,3 ulq u, B tacrHocrr.r, E{cKperuocrb BbrAe-
rIeHHbIx rlacror, Koropafl He Moxer 6urr o6ycnoeleua geficrBreM [pocrpaHcrBeHHoro
Qulrrpa I,IHcrpyMeHra r,ulr orparuqeHHocrbro Maccr,rBoB EaHHbrx. B [3] uo ua6nrc4eruatr
sa PT-22 KAO c reM xe rrpocrpaHcrBeHHbrM pa3peuerueM rroJryqego, rrro cpeAHflfl aMrrrrl,t-
ryga rore6am.rfi palplon:nyqeHllff cuorcofisoro ConruIa n 5 vun r 3 nmu EnTepBarrax flepuo-
AOB COOIBeTCTByeT r.r3MeHeHr.r.flM xprocrHofi TeMrrepaTypbr conru1a sa + o,7 u ua t 0,3 K.
B pa&rollsryqeul.m JIoKarIbHbIx r.rcror{HLIKoB I,I3MeHeHr.r.fi aQSerrr,rnnofr rerwreparyprr
e 5 MLIHU 3 nunl{HrepBarlax [ep]roAoB cocraBrrffer 118 K u !17 K, r.e. r.rMeerMecroycy-
reru.re xole6amzfi a axrrsnofi o6nacru.

BbIBOAbI

O cHos Hrre pe 3ylr bra rbr Mo xHo pe 3roMr,rpoB a rb cn e4yroqn u o 6pa so u :

1. Otnoureure cpetrHl,Ix (r 4.rauasoue 1,3-8,3 vfq) aunnlrryg rone6aruti fiorrflprr3o-
saHHofr cocraBnslotqefr truryuernrx u nonnofr uHTeHcI{BHocrr.r pacrer c yBenr{qeHr{eM crefle-
HI,I florl.fipu3allul{ JIoKarIbHoro lrcrolrHl{rca. AvrnllrryAa Tpex-flffT?tMrruyrHbrx xone6arufi
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B V- H.I-xolwloneurax paAuol,I3rlytleHllfl Ha BorIHe 2,25 cu coorBercrByer u:ueueruaau sQ-

Sermsuoft reMrleparypbr rroKaJrbnbrx xcroquuKoB ua t 3,5 K u sa ! 17,5 K. CpegHar
aMu.[rrryAa florrffpu3oBauuofi cocrasnarculefi r.r3[yqeHr,rff arcMsHofi o6uacu,r cra6o gasfict,Ir

or flolroxeHra.E rpyr]rlbr rrffreu Ha 4,tcxe Conrya.
2. Kore6arur.fi rrorrffpu3oBauHoro u3nyr{eHl,rfl rroKaJrbnbrx r{crotrur.rKoB nper,rMyruecrBeHno

Bo3Hr,rKaror B l[,rcKperHbrx xHrepBanax [epr{ogoB. Cpegnee 3Haqerll4e flep]rotroB : 647 ,6;
547,I; 327,1; 307,3; 29L,0; 273,6; 172,6 u 148,5 c. .llgcrpernocrb BbIAerIeHrIbIx racror
rcore6arufi tr/-xorrnouenrbr I,I3rtyrreHuff B Auarra3oHe 2,6-4,0 N,rIrI cocrasrrffer or(oJro
200 urcft1. .florr,rrturpymrq]re flep]rotrbr role6arurfi B r{HreHcr{BHocrn pam.rou3flyqeH]afl paBHbr

601,3; 527 ,l n259,7 c.
3. Cpe4ur aMrurnry[a role6arulfi pa4rou3fiyqer{r{.fi aKrr{BHnrx o6racrefi, cBfl3aHHbrx

c rpyrl[aMr,r rlsreH, 6oree qerr Ha rlopfiEoK flpeBbrrrraer aMnnr{ryEy rone6amrft papor.r3rry-
rleHl,rrr crloKoiuoro Colru1a.

Arrop my6orco rpr{3HarerreH B.I,I. A6panaeHKo 3a paspa6orxy rporpaMM Eils 3BM u ga

noMoulb r o6pa6orrce AaHHbrx ra6nrcgerufi.
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vEK 523.44

CPABHIITEJIbHbIE XAPAKTEPHCT}IKH HOBbIX ACTEPOHIOB,
OTKPbITbIX B KPbIMCKOII

ACTPOOHSHIIECKO}I OBCEPBATOPHI,I AH CCCP

H.C. tlepHux

Aualusupyrotc.r oco6exuocttt 450 Hosrrx n/raJrElx nJraHeT, oTKpbrTLrx 3a rrocrreAHl,Ie ABa AecsTfiileTl,Lfi
a Kpuucrofi acrpo@ueu,recrofi o6cepaatopuu AH CCCP s xoAe na6ruo[arenruofi nporpaMMbr, B6lnon-
gseuofi coBMecrHo c HHcrrryrorr,r reopetnuecrofi acrpoHoMr,rrr AH CCCP, Pacnpegeneurr 3JreMeIIToB

op6ur Honux acrepor{EoB cpaBHr{Barorcrr c coorBercrByrouluMlr pacnpeAeneHl{rrMLt p.ll.fl. acrepou,qoB,
[3Becrublx x 1970 r. Orr,leqarorcrr HeKoropble pa3flrlqurr MexAy Hl,IMrr, cB.r3auHbre c ua6nrcgatenurofi
ceaeruuefi.

THE COMPARATTVE DESCRIPTION OF THE NEI{ ASTEROIDS DISCOVERED AT THE CRI.
MEAN ASTROPHYSICAL OBSERYATORY, by lf.S. Aernykh. The features of 450 new minor planets
discovered during the last decades in the course ofjoint observational program of the Crimean Astrophysical
Observatory and the Institute for Theoretical Astronomy are discussed. The distributions of orbital elements
for the new asteroids are compared with those for the asteroidsknown by 1970. Some distinctions between
them caused by the observational selection are found.

IIo lrHr{ur{aruBe l,Iucruryra reoperr,rqecKofr acrponoMr.ru AH CCCP (I4TA) r 1963 r.
B KpbrMcKoft acrpotfuerqecKofi o6cepBaropr4u 6una Bo3o6HoBleHa flocrre [ec.flT]rrerHero
[epepbrBa rrporpaMMa Ha6[roEeHr,rfi Malrbrx rJraHer U,2].C rex uop ciryx6a peryfiflpHbrx
Ha6[IoAeIIuft Marlbrx flrlaHer BeEercf ]Ia ABofrHoM 40 cu acrporpa$e KpbrMcKofr o6cepBa-
TOpI{}I yxe qeTBepTb BeKa. 3a 9ro BpeMfl [oflyqeHbr pe3yrrbrarbr, oKa3aBrx[ecff peKopEIbrMr,r
B Maclxra6ax coBpeMeHHoi MexAyHapoElrofr [porpaMMbr Ha6[roEeHr,ui Marrbrx rrJraHer.
Ha gaofiuovt 40 cna acrporpaQe B Kpnvry 3a ABa c rorroBr.rHofr Eecflrurrerr4r. cQororpaSr-
'ponanu [oqTI{ Bce }I3BecTHbre MaJrr,re [JraHeTbr: Ha6[roAeHr,r.fiMr.r oxBatreHo 97% acrepouaos
rlepBblx EByx rblc.Br{ HoMepoB I,I oKoJro 95% o6'nexroB Tperbefi Tbrcflql{. O6Uee qlrclo r.r3-

MepeHHbIx Ha IIJIaCrltHKax Tortrlblx lloloxeHl{fi M,Urbrx IIJTaHeT [p]r6Jrr,rxaercx x 50 000.
Apyrunr BaxHbIM AocrI{xeHLIeM ffBJr.Eercfl oTKpbrr[e 6onruroro trllcra HoBr,rx acrepo]I[oB.
K rraapry 1988 r. 3aperl{crpl,IpoBaHbr I{ rloJrywrrur rrocrorHubre HoMepa 465 Hosrrx MaJrbrx
[JraHer, o6napyxeHHbrx B KpbrMcKofi o6cepBaropr]rr 3a [Ba c flonoBaHofi Aecqrr.rfler[fl pe-
ryfiflpHbrx Ha6nroAeHLIfi. 3ro cocras[ffer cBbrrue 3Vo or rMcrra HoBbrx acrepor,rAoB, orKpbr-
TbIx BceMI,l o6cepBaropu.EMll M[pa 3a lrepuoA c 1963 r.,tt 12% or Bcero rrr{cJra r,r3Becrnbrx
K HaCTOflrrIeMy BpeMeHI{ acreporrEoB c uocroaHHbrM}r HoMepaMr,r,

llpegcrauaer l{Hrepec rloEpo6Ho paccMorperb oco6eHHocrr,r u cpaBHr.rrenbHbre xapaKre-
pI,IcrI'IK[ 3TI{x HoBbIx o6beKToB. Ha6rrcEarenbHbre pe3yrrbrarbr orAerrbHo sgrrori o6cepaa-
TopI'Iu, KaK [paBI{rIo, HecyT na ce6e oT[eqaToK tex yclornfi, B Koroptrx oH]I rloJr) reHbr.
lloerouy lluTepecHo 6rtro tarxe BbrscHr.rrb, rcar na6rrcgarerrbHafl cerreKrlr{ff orpa3r,rlacb
Ha cTaTucTr{Ke oTKpbrrbrx HaMr,r acrepor,rAoB.

B cratre 'paccMarpl,IBarorcs 450 HoBbrx acrepor,rAoB, [onyqr,rBrur4x rrocroffHHbre HoMepa
x cenra6pro 1987 r. Ouu orxplrrbr aBropoM (HU) u cofpyA,HrrKaMu, klTA JI.I4. rlepnux
(Iq), T.M. Cur.rpnonofi (TC), n.B. Xypanreaofi (JDK) x II.I. Kapaurr.troft (IIK), a raKxe
HeKOTOpbrMr.r Epyrr{Mr,I Jrr,ruaMr{, [pr{HuMaBrxr.rMr,r yqacrfie B Ha6flroAeHr,rf,x:

Ha6nrogarenr Hq JM TC
Hucno orxprrrrrx 210 86 73
acTepor{EoB

JIX JIK Jlpyrne Bcero
sl 18 L2 4s0

O6rqee [peEcraBrleHue o pacupeAerreHl{Ll orrrx acrepougoB [o cpegneMy paccroflH]rro or
Comrqa E a6collorHofi eresgHoft BeJrI{qI{He Aaer p}Ic. 1. llerro Br{Arra HepaBxoMepHocrb [po-
crpaHcrBeHHoro pacIIpeAeJIeHI,If, o6rerror, xapaKrepHafl Enff Bcero Ilo.flca acrepor{AoB B ue-
nou. O6racrlr [oBbIIIIeHHofi rouqeurpaU]I]I acrepoll4oB pa3Eenflrorcfl y3Kr.rMr{ )nracrKaM}r,

@ H.c. llepnux
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Puc. 1. CpeAune paccrotHu,, ot Coru{qa, a6cortronue 3Be3AHbre BeJr[qrrnbr rr lrraMerpbr HoBBrx acrepo4qoB
Ocr a64ncc:4 - cpeAlree paccrosuxe or Connqa B a,e. OcD opAr,rrrar: crreBa - a6conrorgas 3Be3E{aE Berr[-
wrra H, cfipaBa - E{aMerp B rcM

B Koropblx acrepollAbr peEKI,I I{rrlr orcyrcrByror coBceM. 3ro rarc Ha3brBaeMbre JrroKr{, cBf,3au-
HbIe c Bo3MyIrIarcuI,IM BJII,IffHI,IeM lOunrepa. floroxenue [roKoB coorBercrByer op6rranruutr
[epuoAaM, KparIIbrM [ep]IoAaM o6pauqeuua K)nurepa. Hau6onee qerKo BbrpaxeuHbre
JIToKI{ c coI,I3Mep}IMocrr,rv;o. lf 3,215 w ll2 EeJrflr lroflc acrepoll[oB Ha 3our,r. IpaHnurr 3oH rro
Krraccror.rKauwr I.A. Ue6orapeaa [3] np]raegeHil a ra6n.2.

Cpegr o6beKToB, orKpbrrbrx HaMI{, ecrb rIpeAcraBI,ITeJIE Bcex 3oH r{ I{3BecrHbIx rpynl
acrepol{AoB (pr.rc. 1, ra6u. 1). Har6ouee Heo6brqHoi op6urofi o6ragaer acrepor,rg 2212
feQecr, orl{ocffrllnftcfl K rpyflfle Auouona. Ero op6nra HarroMuHaer op6ury rovrerrr 3uxe.
B uepurenuu gTor acrepo[g upr6nrxaercfl K Conuqy xa 0,36 a.e., Ho a aQenur yqailfi.ercs.
lo 3,97 a.e., qeM pe3Ko BbIAeJIflercfl cpe4r4 Epyrux qrreHoB rpytrflbr Auorrona. Ecrr cpegu
orKpbrrbrx HaMr,r EBa acrepollAa rporncrcofi rpy[[br. oAuu ng uI{)( (3063 Maxaou) EBr.rxerc.rr
B roqKe nn6paqun Ia Bnepepl l0urrepa ("rperc"),,qpyrofi -2207 AHrenop - B roeKeZ5
c3aEI{ IOnI,Irepa ("tpoaueq") .

llpr6ruxeunrre ("$orouerpr{qecKrre") auaueuux,qrraMerpoB acrepol{AoB 6rrnn oupegere-
Hbr rlo r,r3Becrnofi a6conrorHofr Beluqune F1 E3 coorHourenua [4] :

lgD = 3,122 - 0,51gp -0,2H.
Benuq[Ha reoMerpr{r{ecrcoro anr6ego p 6rrna [pr.rnf,ra paruofr 0,15, Orasanocb, r{ro pa3Me-

pbr orKpbrrbrx HaMr{ acrepol4EoB rrexar B Arrarla3oHe or 4 Eo 70 xrra (pnc. 1, 2) . B sone I npe-
o6ragaror o6rexru pa3MepaMr{ 5-10 xu, B 3oue III - 15-20 rrr. Iluurr HecKorlbKo acre-
por.rEoB fiMeror rro[epeqH]rK 6onnure 30 rcvr, r.r rorrbKo gra (o6a rpoxnqa) - 6ourure 50 rrra.

Cparurrennro He6oJrbruofr paa6poc rorreK tro rrrKaJre pa3MepoB Ha pI,Ic. I nogsortser
3aKrrroqr,rrb, r{ro BepoflrHocrb orKpbrr[ff B [aHHofi 3oHe cyruecrseHHo 6oree KpyIIHbrx rerr
HEBEJIHKA.

.I[nx auanusa op6uranrnbrx xapaKrep[crrlK HoBbrx Marlbrx [rlaner 6unu nocrpoenrr
pacnpeggrleHtifr. ?TLrx o6lerctoa rto orAerIbHbIM.3rreMeHTaM I{ co[ocraBireHbl c aHiIJIor[qHbI-

Mr.r pac[peAeJreHlrflMr{, [prBeAeHHbrMLI I.A. lle6orapeBblM u B.A. IIIoporvI [3] gna 1800
HyMepoBaHHbrx acrepol,IgoB, I{3BecrHb* r 1972 r. B wrcno gtux 1800 "crapblx" o6terros
BxoAflT ToJIbKo 10 us 450 "HoBbr1", TaK qro STII ABe cpaBHlIBaeMbIe BbI6opKlI Moxno cqu-

TATb HE3ABUC}IMbIMI.

Ha puc. 3 gna Hrrx npegcraBrreHbr pac[petrerreHl{fl rlo AecflrLIceKyHEHbIM lIHrepBaJIaM

op6uranrnoro cpe,qxero cyroquoro EBLIxeHI,Ifi n B rlpeAerlax or t = 400" (o = 4,28 a.e.)

\o n = l2OO" (a = 2,06 a.e.), oxBarbrBarculllx 98% tryr,rcpoBaHnblx acrepol'IAoB. Pacupege-

rreHlre HoBbrx o6rercroB uso6paxeuo rouxofr rrnuefi (rucrorpauuofi), a crapux - orpe3Ka'
Ml,t x]rpHbrx Bepr]rK:urbHbrx Jrr{H[i. .UIs couocraBl,IMocrl{ oHI,I uocrpoenbl B orHocI{TeJIbHoM
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Ta6nuqa 1

Houre acrepougrr c oco6exxrrut op6xrarvru

Horvrep u Ha3BaHr{e
acrepolrAa

Ipynna Anolnona
2212 legecr
Ipynna Beurpuu
25'17 Ilnrsa
3483 19'.16YP2
Ipynna lulrArr
1902 Hauolnruxon
2312 \y6ortwt
2760 Ka\a
3ss7 1977QE1
35',17 1969 TK
36ss 1978 SA3
TpoaHqu
2207 Anreuop
3063 Maxaou

2,164t

L,9043
1,9326

3,97 59
3,97 91

3,9666
4,0037
3,9s72
3,9944

s,t469
5,1s 1 7

0,83s

0,13 8
0,125

0,22s
0,137
0,127
0,174
0,189
0,210

0,016
0,060

1 1" ,gg

22,91
23,61

t2,50
5,21
1414
6,04
3,74
3,84

6,81
12,20

.[ara orrpsrrnr

22.09.t9',18

12.03.197 s

r6.r2.t976

18.04.1972
1.04.1976
8.10.1980
1 9.08. I 977
7.10.1969
26.08.1 978

19.08.1977
4.08.1 983

Eonr,uraa nony-
ocb a, L,e.

T a6nuua 2

PacnpegeneHue crapbrx rr HoBbrx acreporrAoB no 3oHaM

A
I
II
III
B

<2,1't
2,17 -2 ,50
2,50-2,82
2,82_3,27

>3,27

> 1100,,
I 100-900
900-750
7s0-600

<600

1,1

37 ,8
19,6
37,6
4,0

1,2
24,8
30,6
38,3
4,8

Macura6e - B IIpoUeHTax or ql{cila obbeKroB B coorBercrByroqeM Maccr.rBe. B uparofi cropo-
He rpaSI'IKa I.{3o6paxeHa IrIKarIa sucra acrepor{AoB B a6corrorHoM Mac[rra6e - c oquQpoB-
Koi BrreBo Ar;.fi 450 acrepor.rAoB, BnpaBo - a\fl 1800. CrpenKaMr.r orMeqeHbr 3HaqeHr,rff ,?

(t't orrunaneHTHblx trM a) , Koropbre coorBercrByror col{3MeplrMocrflM c EBrrxeHr{eM I0rr14-
repa. Benuq[Hbr cor{3Mepr.rMocTlr yKa3aHbr &po6HbrMr.r qr4cnaMtr.

Kax noxaguBaer prtc. 3, pacupegeneH],re HoBbrx acrepouAoB [o cpe4Hr,rM ABr.rxeHr{flM
(unu, uro ro xe caMoe, rlo BerrurruHaM 6onbuofr nonyoclr) [oBTopffer Bo MHorr,Ix Aerarr.Ex
crpyKrypy rosca 1800 acrepor.rgoB. B preur,ruenr Maccr.rBe (// = 450) o6Hapyxr.rBarorcff
Bce yxe I{3BecrHbIe oco6eHHocrl,I crpyKTypbr KoJrbrla acrepor.rAoB. OAnaro Mex[y MaccvP,a-
MrI cTapblx I'I HoBbIx acTepo?I[oB I{MeIoTcff LI 3aMeTHLIe pa3III{tII4fl (rafu. 2): Ha 3oHy I nprr-
xo!:rTrcfr 38% ns 450 nosrlx acreporlAoB II rorrbKo 25% or qrcna 1800 crapbrx, rorAa KaK
Anfl 3oHbI II coorsoureHl{e o6parHoe - B Hee nolaAaror 20% uosr,tx w 30% uaprrx acrepou-
goa. Bonee BLIcoKI,le TeMrIrI orKpbrrlIfl HoBr,rx o6bercros s 6fluxHefi 3oHe rlerKo o6r:rcuurr,,
uo 4e$uqur ux B cpetrHefi qacrr.r [oflca ocraeTc.rr Lnff Hac 3ara[Kofr.

Ha puc. 4 lpegcraaleHo paclpe[erleHl{e op6ur uorrrx u crapbrx MaJrbrx rrJraHer tro yrny
3KcUeHTprlcurera g (sing = e). B o6or,rx MacclrBax rvlalo op6lrr c gKcUeHTpr{curetarliu,6tttttz-
KITMII K Hynlo, cpaBHLIrerIbHo HeBeJrI,IKo uzclo op6ur c 3KcrleHrplrcr,rreraMr,r 6onlrue 0,2,
a MaI(cIrMyM paclpe[eneHl4fi npllxogrrrc-rr Ha BerruqrrHy 3KcueHrpr,rcurera 0,10-0,15. lla
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70f0JlZ0 ll I 6 |n,rn Pnc.2. PacnpeAeneHr.re HoBbrx acrepo4qoa no a6co-
rlorHofr aaeegnoft nenruuue I,I Allittraerpy
Ocr a6cqr.rcc: BHH3y - a6conrorrran 3Be3,qrafi Berrlrmra,
BBepxy - AHaMeTp B KM, ocb OpAUHar - qHcrro acre-
pougoB

krc. 3. PacnpeAeJreHrre acrepor.rAoB tro Aecsr[ceKyHA-
HbIM r{HTepBaJIaM cpetrHero ABIDKeHr.tf
ftrcrorpavrrvra - 450 nosr,rx acrepotrAoB, Beprr{KaJrb-
Hr,re xrrpHbre ilrlrtetu .- 1800 crapr,rx acreporagor, Ocr
a6cugcc: BHu3y -. cpeAuee ABr{xeHHe ,?, Baepxy -cpeAHee paccro.ssfie or Comrqa a. Oct opAr.rxar:
clreBa - orrrocHTerrbuoe (r npoqenrax), cflpaBa -a6coarornoe wlcfio acrepoHgoB
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HOBbIX aCTepOI,IAOB 3aMeTHO He3Haqr,rTeIIbHOe fipeBr,rlue]rl{e BbrcoTbr MaKcI,IMyMa r.r 6olee
HI,I3KLIfi, qeM ,qrfi crapbrx, [poUeHT o6BeKToB c 3KclleHTprrcilTerauu 6onrue 0,2. Ilurut
y qerbrpex HoBbrx acTepo?rAoB sKcueHTpnclITeT rrpeBbrrxaeT Beflr{qr,rHy 0,30.

flo seruqlaue yrJra HaKrIoHa K [JrocKocrr,I SKTITTTITI,IKLI HoBbre acrepol,Igbr cyulecrBeHHo
orrrr4qarcrcfi or crapbrx (puc. 5) :

1)noelre acrepofiAr,r I,IMercr 6oree ocrprrfi u 6onee BbrcoKlrfi MaKcr,rMyM pacflpe[erreur.rff;
2):.lot MaKcIaMyM cABlIHyr orHocl{reJrblro pacupe,qeneHua crapbrx acrepolrgoB B cropoHy

MeHbultx 3Har{eHI,Ifr yula HaKrIoHa (crapble acrepor,rEbr r.IMeror MaKcrltMyM IIpu yrllax HaKrro-
Ha 50 < i< 6o,HoBbre - flpH 2" < i<3o);

3)cpegu HoBbIx acrepoluoB He3HaqllrerreH flporleur o6:rexros cyMepexHbrMr,rHaKrroHaMr,r
u rlorlHocrbro orcyrcrByror o6:rexrr,r c yrrraMtr HaKJroHa 6onrure 25o.

Eonee pe3Ko Bblpaxeuuoe npeo6napanue op6r,rr c MaJrbrM,r HaKrroHaMr,r y orKpbrrbrx
IIaMI{ acrepouAoB ffBJl.aeTc.fi cJIeEcrBI,IeM oco6eHHocrefr rlpuHflroit y uac MeroAr,rKr,r Ha6Jrro-
[eHufr. OcHoeHax qacrb rIrIacrI{HoK, +ororpaSrapyenaux Ha EBofrHoM 40 crr,r acrporpa$e
Kprrvrcxofi o6cepBarop[[ tro [porpaMMe Ha6[roEeHr4fi Malbrx flJraner, rroKpbrBaer flofiocy
He6a BAolb SKTII,IIITI{Kr B flpeAenax rurlpor +10". Buonne rroHflTuo, qro Hosr,re o6rerr6i,
oTKpbIBaeMbIe B 3TI'IX ) IacrKax He6a, oTluqarorcrr MaJrbrM HaKrIoHoM op6lrr x gKJItrlTLrKe.
Acrepougu c 6ortee cyulecrBeHHbrM HaKJroHoM Moryr rrprr SroM Ha6rrroAar;c.s rolbKo 86rtl,t3r.r
r{x y3IIoB.
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hlc,4. PacnpeAenerne op6rr Hoarrx u craprrx
acTepollAoB rlo yrfiy sKcqe]rTpuclrTeTa
nrcrorpaMMa - troBr,re acreporrAbr, BeprrrKaJrb-
flbte fl,ilI:I?tt4 - cTapble

ftic. 5. {acrornoe pacrlpegeneufie HaKrroHoB op-
6l,Ir HosHx r{ crapbrx acreporrgoB
fhctorparvrnaa - HoBbre acrepor,rAbr, BeprrrKarrb-
IIble fl$irIln - cTapble

Irnc.6. PacnpeAenen[e op6rr uorux u crapbrx
acTepor.rAoB IIo AonroTe neprlrenu.E
flcrorparvrlra - HoBbre acrepox,qbr, BeprrrKarrb-
Ilble nr,tHrlr,r - cTapble
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Cnegoaalo oxl,IAarb, rrro B erre 6onnurefr crefieHr{ ua6lrogarelrHa.fi cefleKrlr.r fl fipofrBktrcs,
B oplleHralllltt op6ur orKpblrblx HaMI{ acrepo}rl(oB. Ha6flrc[eHuff Marrbrx rrrraHer n Kpuvy
pac[peEeJleHbl B TeqeHI{e ro[a HepaBHoMepHo: ocHoBHar qacrr ua6rrogeuufi nplrxoAurafi Ha
aBrycr, ceura6pr u orrr6pr,, orrll,Iqarcruuecfl ycTofrqr,rBofi qcHofi noroAofr. 3uNaofr lrs-sa
r{acrofi nacnaypnofi floroAbl LI B nepBofi rroJloBr.rHe rrera r{3-3a Hr.r3Koro [oJroxeHI4E 3Krrr4rrrr4-
KI{ I{ ruIoxoi [po3paqHocrl,I He6a Haonrc[eHrrfi IIpoBoEErc.E 3Haqr.rreJrbHo pexe. TaK xe He-
paBHoMepHo paclpeEeJleubl B TeqeHI{e roAa Aarbr orKpbrrl,rfl Marrbrx IrJraHer r Kprrvy:
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3ro gorNno cKa3arbc.E Ha pacflpeEeJreHl{}r [ep[rerren op6rr orKpbrrbrx acrepo]rAoB,
TaK KaK CIIa6bre acTepor.rAbr qaule Bcefo oTKpbrBaroT, KorAa 0HI,I Bo BpeMfl orrflo3r{uur,r Haxo-

Aflrcfl B 6rusnepurenuftuofi qacru cnoefi op6urlr.
OAuaro paclpeAeneHr.Ie [eprrreJlr,reB HoBbrx Marlbrx rIJraHeT oKa3arrocb flpaKTr,rqecKr.r coB-

fia[arcIql{M c pacflpe[efleHlleM rrrff crapbrx acrepor.IgoB (puc. 6). B o6orx cryqaax trepltre-
nlrlI KoHueHrpr{pyrorcfl e o6racr[ Aorrror 300-60". Op6rr c Eorrrorofi rreprrrenr,rf oKoJro
l80o npuuepuo B TpI{ pa3a MeHbrrre, qeM oKorro 0o.3ra oco6enuocrr paclrpe[efieHvrfi.rrepfi-
reflrleB MaJIbIx nJIaHer I{3BecrHa AaBHo. Ee o6r,scusror BJIITEH}IeM BeKoBbIx sosNlyuleHufr
or l0nlrrepa, Koropbre [pr.rBotrflT K KoHrIeHTpau[]I [epureluen op6lrr Marrbrx [JIaHer B6iln3u
rep?rreJrrra H)uurepa (Eonrora fleprrrelrrrfl I0uurepa paona 13o). Onpegereuuufi ornag
a soprrarponaHlre sroro paclpeAeJreHfifr Biclecfia..tt Ha6urcgarenrHafl ceJreKrlr,ra. 3uaqlrrenrnafi
qacTb r,r3BecTHbrx K HacToflueMy BpeMeHr,r acTepolIEoB oTKpbrTa eBpollefrcKlIMll o6cepBaTo-
pvrflv,u, Koropbre HaxoAflrca [pfiMepuo B oEI,rHaKoBbrx c HaMr.r reorpa$uqecKr,rx I,r Mereo-
ponort,tqecKl.rx ycnoBl,Iffx [r An.fi Koroprrx cBofrcrseHHa raKaff xe ce3oHnaa HepaBHoMepHocrb
ua6nrcEeHui, KaK Arrfl Kprrua. 3rrna, aepoarHo, MoxHo o6rscuuru 6r[grcoe cxoA,crBo
B pac[peAe JreHr.rr,r AByx cpaBHr,rB ae Mbrx Maccr,rB oB acTep or{AoB.

Taxlttvt o6paaou, ttpoBegeHubrit auanus [oKa3brBaer, qro HoBbre MaJIbre [rraHerbr, orKpbr-
rbre sa ABa c rrorroBuuoil gecmwrerr.rff B Kprrucrofi acrpoQusuuecxofr o6cepaaropr{[ c [sofi-
urnr 40 cM acrporpa$ou, 4ocraror{Ho florrHo orpaxaror oco6essocru troflca acrepofi[oB,
Ceaousas HepaEuoMepHocrb paclpeAeJreul,r.E na6ruogeuufi n oco6enuocrn npnnarofi MeroAI,I-

rcn ua6rrcg,enlrfi neggaqltreJrbHo troBrrutflll Ha crarI,IcrI,IKy orKpbrrbrx fipu groM HoBbrx
acrepor,rEoB.

B sax[rc.reu[e aBrop Bbrpaxaer rny6orcyro 6rarogapnocrr H.B. Cteurexxo 3a rlocroguuoe
BHr,rMaHr.re x pa6ore, II.[. .[o6ponpaBllHy 3a KpLIrI,IqecK]Ie 3aMeqaHltfl rIpE qreHIlLI pyKorlucu
ttLl.A, CrtrupHonofi 3a [oMoulb B I,r3roroBrreHI,I]I p]IcyHKoB.
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HCCIIEIOBAHI4E IIEKYLSPHOIO OEtsEKIA KYBAHGXOHAA (PU Vul). II

T,C. Eensrrna, H,YI, EonEapr, P.E. fepru6epr, JI. Ipuq+, H. Ipurap**, 0.C.E$uuor,
IEJ4. RpacHo6a6-rrc;;l B. Ilunpona***, M, [Ioyrauen***, ll.C. Carano;, vl.Tyournrex***,
.[. Xoxon*, K.K. ttryraea, H.I,I. Illaxorcrar, H.M. Itlaxoncxofi, B.H. Illexarpttrt****,

A.I.Illep6aror

Ilpuaogxrcx pe3yrrLTarbr Sororrerpruecrux, cnerrpo@ororrerprrqecKl{x, flonlpI{Merpl{trecKI,Ix lI
cfleKTparrErrblx sa6nroAeuufi [ekyrrrpHoroo6tercaPU VulB [[ana3oHe AILIH BoJIH or 2490 A go 5 urut
B 1983-1986 rr. Ha Qone rppe"yrtpr"rx rone6auufi 6necra c arr.runuryEoft lo AU - Om,z-Om,3o6ua-
pyxeuo cucreMarr{qecKoe ocla6nenue onrr{qecKoro 6necrca srofi AsofiHoft cI{creMLI H yMeHBIueHHe ee tto-
ragareneft,[gera; Ha AByxUBerHbIx AuarpaMMzlx 9Tr{ cl{creMarl{lrecKl{e I{3MeHeH[, coorrerctayrot gpefi-

*AcrpoHouruecxlrfi nrctrryr: Cnosaqxoft AH, Tatpaucxa florvrHnqa, tlexocnoBaxu.s.
**I,Incruryr Qusurr.r {exocnosaqroft AH, Pxex, {exocnosax[s.

x * *Xenrcnrxcxufi yHnaepclrrer, (Drmnxngru.
* * * *KpHrrrcra-tr cTaHUltE f AI,Iil.
@ f.C. Bentxuna, H.H. Eougapr, P.E. Iepur6epr, JI. fpuq, I,I. Ipurap, IO.C. E$urvroa, B.I4. KpacHo6a6-

qen, B. Iluupona, M. Iloytauen, II.C. Casanoa, H. Tyorrlrcteu,,I[. Xoxon, K.K, llyaaes, H,]I. Illaxoucraa,
H.M. [laxoscxoft, B.lI. I[eHarpnr, A.f' It[ep6axou
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Qy acuuxHynuero KoMloHeHTa cI,IcreMLr BAoJrb BerBr,r cBepxruraHToB or crieKrparrbHoro Krracca F go paH-
uero A, Tarofi xe xapaKTep pa3BHTI{r aroro r(oMnoHeHTa clleAyer lt3 aHanr.r3a cnexrpo(torouerpr{qecKr4x
AaHHbIx. 3ro oauauaer, qTo s 1982 rogy 6rrno AocrHrHyro cocro.sHr,re MaKcHMaJrbHoro pa3Mepa uM:fli.tl-
ua:bHofi TeMfleparypll $otocQeprr BcnlrxHyBrxero KoMlaKTHoro KoMI]oHeHTa cucreMll r,r 3areM Haqa-
nocB ero MeEreHHoe cxarl{e c [oBLIrueHneM rroBepxHocrHofi TeM[eparypbl, T.e. Bo3BparqeHr{e B r{cxoAHoe
cocroflHl{e ropflqero Kaprr.IKa Ao BcflbflrrKr,r; xonoAHblfi ruraHT ]re flperepneBaer 3aMerHr,rx [sN{eueHufi
B TeqeHr{e scefi scnrlurr,r PU Vul.

O6uapyxeHa lrepeMeHHocrb napaMerpoB coocrseHnoft nonfip[3arlu]r n:nyuenut PU Vul n guaqurelrHoe
pasaoo6paeue BonHoBbIx gas[curuocrefi f[ u 0f; Hr{ otrHa r.r3 rpex paccMorpeHHbrx uogerreft - MoAenb
rmrnesoft o6onouru, Mo[e[6 paccesHu.rr uan]ueHiir Ha cso6oAnrrx gneKTpoHax B MarHr,rrHoM none 3Be3[br
I{ MoAeJIE nsrHuctofi Soroc$epu - He Ilo3Bon.ser B paMKax upoc:refiumr upN6luxeHr.rfi flpetrcraBr{Tb
BCIO COBOKyITHOCIT na6lroAaeMblx BoJlHoBEIx 3aBr,Icl{MocTefi, HO HI.r O[Ha I{3 erUX rraOgeneft eue He MoxeT
6rrrr nonnocrrlo orBeprHyra. Ilo-nugltrtrouy, [r,I]reBa, o6onouxa, orBercrBeHHalr 3a uly6oK]rfi MrtruMyM
1980-1981 rr., yxe IIoJIHocrbrc paccetJlacb !r B cllcreMe He rroorlcxoA.rrr HoBbre glrr3oAbr Qopnanponaum
nLlnu. CleKTpaJIbHbIe Ha6[IoEeHLu noKa3brBaror, qro rrocre 1981 r. npollcxoAflT 3aMernbre r{3MeHeHI{rI
a6cop6quouuoro cIIeKTpa, KoropLle r"roryr 6urr, LrHTepflperr,rpoB,rrrbr KaK pesyJrr,Tar r,r3MeHeHr{fi xnM}rqe-
cKoro cocraBa BHe[rHIlx cJroeB BcrIEIxHyBuero r<orunorreuraPUVul,ero npu6llrxeuut r cocrary Qoro-
cQep Am-anesg, Ilpoqecc c6poca o6onovK[ roprquM KoMnoHeHToM npoucxogr{r ue lrouoroHHo lr/utn
c 3aMeTHbIM ornlrrHeM or cQeplruecroft cl{MMerpr.tH, o qeM cBH[erelbcTByror HecrallHoHapHrre npoQrnu
runa P CygnwrLtfr, BogopoAa, Ca II, Na I, uexoropr,rx rrunlrfi Fe II r.r gpyrux olreMeHroB.

CouocrasreHfie Hallt{x ua6nroEeuuit c pacqeraMu H6ena [5 ] sBonrcuur{ aKKpeur4pyrouux 6enbrx Kapnu-
KoB He ocraBJlser colrgennfi r ronr, uto PU Vul - gro grofrHal crrcreMa, BcrrbrruKa r<oropoft s l9?8 rogy
6rrna o6ycnouneHa flepexotroM aKKpequpyoulero KoMIroHeHTa B cpaBHrrrenbHo He[po[oflxnTerrbHyro
$asy "rrlltlruxpux rIoA cBepxruraHT". Macca eroro KoM[oHeHTa ne 6onee l,l M@, a reun aKpequu ue
lpeBbruraer 10- E M./roa.

THE STUDY OF THE KLIWANO-HONDA'S PECULIAR OBJECT(PUVul). II,by?n.S. Belyakina,
N.I. Bondar', R.E. Gershberg, L. Hric, l. Grygar, Yu.s. Efimov, v.I. Krasnobabtsev, v. piirola, M. poutanen,
LS. Savanov, I. Tuominen, D. Chochol, K.K.Chuvaev,N.I., Shakhovskaya, N.M. Shakhovskoj, V.L Shenavrin,
A.G. Shcherbakov. The results of photometric, spectrophotometric, polarimetric and spectral observations
of the peculiar object PU Vul carried out in 1983-86 within the wavelength range from 0.24 to 5 micro-
meter are given. Apart irregular brightness variations with the amplitude up to AU - 0m.z-Om.3,we found
the systematic brightness decrease of this binary system in optical region and the decrease of its colour
indices. In two-color diagrams these systematic variations correspond to a drift of an exploded component
of the system along the supergiant branch from F to early A classes. The same pattern of the system deve-
Iopment has been found from our spectrophotometric data. It means that in 1982 the photosphete of the
exploded component attained the largest sLe and tle lov/est temperature and then this component began
to return to its initial status of a hot dwarf body. However, the cool giant component does not show singifi-
cant variations during the whole flare of PU Vul.

Variations of intrinsic polarimentric parameters pf and o{ with time and the significant variety of their
wavelength dependences are found. Three plausible"model"have been considered for the interpretation
of the observed polarization of PU Vul: a light scattering in a dust circumstellar envelope, a light scattering
onfreeelectrons in a magnetized stellar envelope and a spotty photosphere; bun none of them could fit
the whole variety of observed wavelength dependences and none can be completley rejected. Apparently,
the dust envelope that was responsible for the deep minimum in 1980-81 is now dissipated and new epi-
sods of dust formation do not occur. Accordingly to spectral observations the noticeable variations of the
absorptionspectrum appear after 1981 and they can be interpreted in the frame of chemical abundance
variations within the outer layers of the exploded component; this abundance became similar to that inhe-
rent to the Am stars' photospheres. The hot component of PU Vul throw an envelope by non-monotonic
and/or non-spherical symmetric manner; it follows from non-stable P Cyg type line profiles of H, Ca II,
Na I, Fe II and other elements.

The comparison of our observations with the computations by Iben [5] of an accreting white dwarf
evolution does not leave a doubt that PU Vul is a binary system whose burst in l97B was due to a tempo-
ral transition of an accreting component to a rather short phase 'supergiant mimicry'. The mass of this
component does not exceed 1.1M" and the accretion rate is lower than l0-E M"lyeat.

BBEAEHI,IE

Bcnr,rxuyorulrfr B, 1978 rogy reKyrflpur,rfi o6r,err Kynauo-XouAa (PU Vul) c 1979 roaa
I,IHreHcI{BHo Ll3yqaercrl B KpbrMy. Harulr neprue uccrreAoBauua [1-3] [o3BoJrr,rJrrr ycraHo-
BI{Tb ABofrcrBeHHocrb groro o6beKTa r,r oroxAecrBr,rrb orurH r{3 KoMrIoHeHToB [BofrHoft c]Icre-
MbI c HopMilrIbHbIM M-rlIraHToM, oUeH[Tb paccro.EHr{e r,r Mex3Be3AHoe llorllouleH,re Ao 3Toi
cI{CTeMbI II oTMeTI{Tb HeKoTopble qeprbl cxoACTBa PU VUI c HOsbrN{u u cLlM6tt}T[,tqecKr,rMr{
3Be3AaMIr rlplt HalI{tI4I,I CyuIeCTBeHHbrX OTrrr{qfifr or Tr,rllr{rlHbrx [peAcTaBI,ITe[efi 3Tr,rX 3pylTI,rB-
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Hbrx 3Be3A. B crarre [4] vru ]t3rIoxErILI pe3ynbrarbr floclepyrorqux $orouerpuqecKl,Ix, c[eK-
TpoMerp[qecKrrx, crreKTpaJrbHbrx r4 rrorrflpr.rMerprqecKr4x ua6rrc4enufr PU Vul Lo KoHua
1982 r.

AHanus flonyqeHHbrx EaHHbrx npr{Berr K crre[ymurlM 3aKrrroqeHuxlr. Xorogurri xonrno-
HeHr cllcreMrr PU Vul - 3ro rl4raHr M 6,5 c o$$ercruruofi reuueparypofr orcoro 2400 K.
Cucreva y\anena or Corsua na 5,3 xurc r,r HaxoEErcE Ha paccroflHr,Iu 800 nx HaA rrrrocKocrbro
Iararruxr; Mex3Be3,qHoe rlourouleHl,Ie Eo cl,IcreMr,, Ay olm ,2.Bcw,rxHyBrxl{fi KoMrIoHeHr
PU Vul s 1979 et s 1982 rr. 6br[ Heorluqr,rM or HopMaJrbuoro cBepxrllranra crleKrparlbHoro
Krlacca F nn no a6comoruoii cBerlrMocrlr, ur uo $uauuecKllM ycJIoBI,IrM e aruoc$epe, HI,t tro

ee xrrMlrqecKoMy cocraBy. Iny6orlrfi MT.IHI{MyM 6[ecxa, uMesr.:m,tir Mecro B 1980-1981 ro-
Eax, He Moxer 6rrrr o6rsclreu HopManbHbrM 3arMeHl,Ieur r gnofiuofr crcreue u o6ycloeleu.
Bo3HI{KHoBeHr{eM r,r floclegyroulefi gvtccwnauyeir Morrluoro [br]reBoro o6pa3oBaHl,Ifl B cl,IcreMe
PU Vul.

B payrax MoAeJIr,r Hecrarlr{oHapnofr [rrresofi o6onouxr.t, Bo3HrKulefr BoKpyr BcrIbIxHyB-

uero rop.Er{ero KoMrroHeHTa cr,rcTeMbr, yEarlocb [olylMTb pa3yMHoe o6lgcneuue qenoMy

prEy pa3[r.rquux ua6rrcgaeMrrrx ceofrcrs PU Vul B sror rlepllog: cloNnoi 3Boirrcutatl rrorrflprt-
3aqI,IOHHbrX XapaKTeprrcTltK cr4cTeMbr, B 'roM lMcrle, KaqeoTBeHHoMy I,I3MeHeHI4rc BI{Aa 3aBI,1-

cLIMocrI4 co6crBeuHofi rroJrflpl,I3aulll H3nyrIeHLIfl cltcreMbr or AJII,IHrT BoJIHbI; MarIbIM 3Haqe-

Hr.rflM rroKa3arenefi r{Be'roB B-V u U-B n MIltHIrMyMe 6recNa, Korga B c[eKrpax o6uapyxl,I-
BaJII,Icb floJrocbr oKlrcl,t Tr,rraHa, cBofrcrBeHubre xolo[HbrM 3Be3LaM c 6omruuptl.t roKa3areJlff-
Mr,r uBeroB, r,r BaplraqllsM crertpoSoroMerpl,IqecK[x rpaE[eHToB [pI'I BbIxoEe PU Vul tn rily'
ooxoro MUHI{MyMa; I,I3MepeHHbrM BerI?rqLIHaM cKaqKoB [HTeHc]tBHocrI{ y rlpeAeJroB MorIeKy-
rrflpgbrx rroloc r{ SororraerpuuecKoMy rroBegeul{ro clrcreMbr s 6rmerofi l,IK-o6racru B [ep]IoA
rny6orbro Mr,rHuMyMa 6recra. IIpu o6rqeru cxogcrBe creKrpa PU Vul Eo I{ flocrle MttHrr-

nayrra 1980-1981 rr. ee QorovrerpuqecKlle csoficrga o6uapyxrrr 3a 3ror repuoA oflpeE.e-

rrenHyrc 3BoJrrou[m: ua6nrogaarulrecs s 1.979 r. KBa3]IIIepI4oE[rIecK[e (- 78o) rone6aunl
6lecxa uanoir aMrrrrr4ry[br (- O* ,2) s 1982 roAy ucr{e3nr.r, Ho oceHbro roro xe roga 6blJr[t

3aperl{crpl4poBaubl He[po[oJIxHTeJ]bHbre ocra6neuux 6necra c neo6rtqnuMr{ uBeroBbIMI,I
xapaKrepr,rcrrrKaMr,r (AV x M > LU), trocre qero trporr3ouuo ue6olrruoe flof,pqaHl,te tt 3a-

MeTHOe UOrOrySeHne Cr{CreMbr; $u:rauecrcnff cMbrcJr rlocrreAHl{x ffBneHHft OCTaTICTI HeBbI-

ffCHEHHbIM.

O6cyxgeuue fiolyqeHHbrx [aHubrx rro3Borrr,lJro HaM oruecrl,I uercynapnufi o6leKr Kynauo'
XouAa K aHoMilJrbuo MeUreHHr,rM HoBbrM rrana RT Ser - cpanuI,ITeJIbHo peAKoMy rI,IrIy B ce-

rvteicrge HoBbrx r,I poAcrBeHHbrx I,rM aresg, Kax u3Becrllo, Susuuecr<ar o6uluocrr o6tercros
groro o6rxupuoro ceueftcrBa gpyurr,rtsHbrx 3Be3A cocrol,IT B ToM, qro Bce raKl{e o6beKTbI

ffBrlflroTcfl rlpo3BoJrroqlroHr.rpoBaBuII4MI,I [Bofr]IbIMLI 3Be3Ir,aMI'I, rAe B pe3ynbrare llepereKaH]Ifl
BerrlecrBa Ha KoMrIaKTHtrfi xovrnorleHT Ha ero IloBepxuocrl4 Bo3HI,IKaer Hecrauuouapur,Ift
repMoflEepHbrfr upoqecc. Xapaxrep 3Toro [pouecca, ero BpeMeHHbIe [I sHeprer]IqecKl{e
napaMerpbr olpegerrffrorcfl uraBHbrM o6pasorvr reM[oM aKKpeurzfi ra uaccofi aKKpeu[pyrcqero
KoM[oHeHTa; na6nrogaevrafi KapruHa Bc[bIrrKI,I cyqecrBeHHbrv obpasovt 3aBIrc]IT or cBeru'
MocTI,I 3Be3Abr-EOIrOpa, paCOTOrrHLIfl MeXAy KOMIIOHeHTaMu CLICTeMbI, MarHI{THbIX CBOfrCTB

aKKper{Hpyrouqefi see:4u. 3aueuroe w{cno flepeql4crleHHblx [apaMerpoB LI onpeAerl.fier cyqe-
crBeHuoe pasnoo6pasre Bc[bIIueK HoBbIx I,It po[crBeHHblx rrM 3Be3II.

Kor[a lraure lrccJreAoBaHlte [4] 6rrno e**ourero, HaM criIJIa Lr3Becrua cra'rbfr. I'I6eHa [5] ,

rrocBflrrleHHafi pacqery aKKpeq[lr na ropaw.rfr 6enrrfi KaprI]IK. Cornacuo l46euy, ecflE Ha rarofi
KapnLrK c Maccoft 6ru:xoft r( Macce Conuqa, flpol{cxopr aKKpe[]'Ifl c rlocroflHHblM reMloM
19-to-19-a M"lrol, ro B cr,rcreMe [,onx(eu ycraHoBurbcff KBa3llflepuoEuqecrufi pexuM:

6enrrfi Kapn1tr( s rerreu[e AoBoJrbHo EJrr4TerrbHoro BpeMeHId * or HecKoJltrux cronerrfi go

MHorr,rx rrrcaqenerrafi -- HaKarrrrl{Baer aKKpeUupyeMoe BeulecrBo Ha rloBepxxocrl'I, 3areM

B 3TOM Be[IeCTBe npoficxotr]IT TepMoffAepHaff Bc[bIuIKa BoAopoAa, KoTopaff Ha BpeM,
s 103-10s pas 6onee KoporKoe, qeM EJrr{reJrbHocrb HaKo[.IIeHI{t{ BerqecrBa, [peBpaulaer
6enufr rcapnlrx B 3Be3Ay-cBepxrlrrarrr. Puc" 1, 3al4McrBoBauurIii lrs [5] , unnrocrp[pyer
cxeMy raKoro uuKJra. Ha'pracyuxe HaueceHo rlolyqelrHoe I,I3 HaIrIlIx Ha6[IoAeHui flolo\xeHl4e

PU Vul B MaKcr4MyMe 6necra. flparrlruecxoe coBrIaAeFII{e rloJroxeHl,Ifi PU Vul c xpaftHei
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Pnc.1. TeoperrqecKtd rpeK aKKpeuupyrcuero 6enoro xapnura uo ll6eny [5] u nonoxerue PUVuI s
MaKcr.rMyMe 6necr<a na Ar,ralpaMMe a6corrotnas cBerr{Mocrb - etfQertnurax reMrleparypa
Z - 6onorrerpuqecKa, cBertrMocrb, My - a6contorrla.E cBerl,IMocrr s nonoce V

ToqKofi TeoperuqecKoro rpeKa rlpocro yrLIBI,rreJrIrHo, oco6euHo, ecfln yqecrb, uro ua6rrc,4enua
corrocraBJlflIorcfl He c ceNaeficrsoM Teoperl{r{ecKllx KpLIBbrx, a Bcero [?IIIrb c oguofr tts gayx
Kpr,rBbrx, [pr.rBeAeuHbrx n [5] , rI rlro rrp]r flpoBeAenl{r.r pacrreroB lrl6eu ue 3Harr o cyulecrBo-

saHnr.r o6rercra Kynano-XoHAa. Ha pr{c. I coBla[aror He roJrbKo Befluql,Iubr Tr-6 s M v B MaK-
cr,rMyMe 6necra PU Vul c coorBercrByrcql,IMr,r.BeJrnrrr{HaMI,I reoperl,IqecKofr naogerll, no u
cKopocrb Bbrxo[a cucTeMbr B 3To cocroffHr,re: B [oJlHoM coorBercrBlll{ c pacqeraMu PU Vul
3aTparl{na oKorro roAa Ha IrpoxoxAeHrre [ocrleAHr{x 5- s lln(ane M n Ailx AocrLIxeH}I.fl MaKcH-
MyMa B 1979 r. Taruv o6pa3oM, rroJrr{oe coorBercrB}Ie reoperlrqecKoft MoAertt,t kllelaa:ua-
6nrcgaeuutr cBofrcrBaM PU Vul He ocraBrrfler coptreurfi B [paBl{rrbHocrl{ Haluero onpegefie-
Hr{fl sBorrrculroHnoro craryca groro o6beKTa: Mtr, geficrauterruo, I,IMeeM Aerlo c aHoMarlbHo

naegleunofi uoaofr, r(oropafl B MaKcr.rMyMe 6recKa IIpoxoEI{T cra[llm MLIMLIKpI,IIT [oA cBepx-

TI,ITAHT.

B uacroauqefi pa6ore Mbr rrpr,rBo[,r.rM pe3ynr,rarbl Harrux ua6rrc4enufr PtJ Vul s 1983-
1986 rr. B Aonolueuue r na6nrogareJrrubrM cpeJlcrBaM, IrcrIoJIb3oBaBlII,IMcrI HaMu paHee,

Te[ep6 Mbr r,rMerra Bo3MoxHocrb rroJryql4Tr, HecKorrbKo crleKTporpaMrra PU Vul c BblcoKoi
gy,ctepcuei Ha 6 M ETA Cueuua.nruoi acrpoSrsr,I.recrofr o6cepBaropllu AH CCCP u sa 2 rrt
pe$aerrope Haquouanrxofi acrpcluor,,rzqecKofr o6cepBaropllu AH BtIP, I4crlorlb3oBam Acrpo-
Suaruecryro craHulrrc Acrpou AJrff lraxoxAeHl{ff paclpeEeileuufr ouepruu n ynrrpa$uonero-
Boi o6nacrr,r creKrpa u ll3C-cnexrpoMerp r $orcyce :<yp:e 2,6 Na IilafrrtoscKoro peQnerropa
KAO Arrfl Lrsy.uenufl, ue6omurux yqacrKoB crleKrpa c BbrcoKI,IM pa3pelrreHl{eM Ia BbIcoKrIM or-
HoueHr,reM cnrHan/uryu.

ily

_r

/0

i'0656,0
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I. MUPOKOIIONOCHAfl OOTOMETP}Ifl H KOIIOPfl METPI,I.fl

I,Ieuepeuua 6lecxa PU Vul s 1983-1986 rr. nporogl,tJlrlcb HaMu Ha rex xe reJIecKoIIax,
qro lr npexAe [1, 4]. Eoniluaff rracrb $ororvrerpuuecrcux ua6nrcgenui 6rIna BbIrIorIHeHa

B clrcreMe UBVRI - oAHoBpeMeHHo c rroJlflpr{MerprlqecKl{Ml{ I,I3MepeH[flM]I - Ha [ffTI'tKaHarIb'

uou $ororvrerpe-rroJrrpr.rMerpe XenrcuHKcKoro yHllBepcllrera [6] , ycranoBJIeHHoM ua 1,25 u
pe$nexrope A3T-11; craHAaprl,I3aqllx arl'Ix ua6rrcEeuufi trpoBoEulracb raK xe, KaK 3ro

6uno orlrcaHo n [4] . .[o cepegnubr r{roHfl 1985 r. ua6mogeuux PU Vul s cucreNae UBV
BeJrr{cb ua 64 cu MeHr,rcKoBoM TerrecKofle; rro3EHee gror Llxcrpyueur 6un AeMoHTI'IpoBaH.

Ha 1,25 rvr peQrerrope KpbrMcKofi crauquu |AHII ua6rroEesll.s BbIrIoJIHffrIrcb B rlollocax

UBVRJHKLM. CpegHue o[u6Kr4 Bcex onpe4ereuufi UBVRI-serrqflH He rpeBblluafiil0n ,02-
om,o3.

B 1983 r. AJrfl ua6rrcAeurafi n uuQparpacuux JHKLM rloJlocax rpnMeHflJlcfl Qorouerp
c PbS Eerercropou, oruu6rcu nonyuaeuux oqenoK 6recra 6utu npu orol{ Srusx[ K 0u,05.
Haqruas c 1984 r. uu$parpacHbre Ha6JrroEeHIu Berltacr c InSb QoronpueuuuKoM, rIpI{

orOM s nofloce M ouru6rr He trpeBbllxarrn Om,l w Om ,02-0m,03 a oCralrur,rx ZK'rOroCax.
Kax u paHbrrre, craugaprnofr guegfoi crryxl{Ila BS 7635, ee JKL BerI[qI,IHbI 6rtlu sg.sru

uz l7l ,i ,ru.pnro H = -o* ,03 u M = 0- ,01 6unu no;1yqeHbr HaMr,r rpr{Bfl3rcoi x Bere.

B ra6l. I npnaegeuu BeJrr.rqr.rHbr UBVRI EIs rax[ofi faru ua6moAeH[fi, B ra6n.2 - BerI]I-

ru,rnrr JHKLM. 3rn ra6rlrurr lrcflorrb3oBaHbr rrpr4 nocrpoeHrll{ puc. 2, r[e [pe[craBJIeHbI
KplrBbre 6leq<a B floJroce V t,t uorasarenefi qneraB-V u U-B c Haqala }IccrIeEoBaH[s PU Vul.
PasluqHrrrvrr4 3HaqKaMn Ha pl4c. 2 orvreqeunr MoMeHTbI gpyrrx BbInorIHeHHbIx HaME ga6nroAe-

unfi; nepruraJrbHbre urp,1x,r yKa3brBaror Earbr [olyqeHrlrl crleKrporpaMM; 3aIIrrpI{xoBaHHbIe

u cBerrrbre upflMoyrorrbHuKr{ - [epuoEbr cuerrpoootoMerpuqecKl,Ix u unQparpaumrx

Ha6lroAennft coorBercrBeHHo; crperrKll, HarIpaBiIeHHLIe BHI,I3 - Aarbl flonfipl,IMerpl{rlecKux

xa6ryogeHufr; 6yraa A - Earu euearrvrocQepuux ua6nrcAeuufr Ha AcrpoQuoruecrofi crauquu

AcrpoH. PncyHorc Aaer HarrrflEHoe rrpegcraBJreHl,Ie 06 o6ulervr o6r,eue rl IIoJIHore [aHHbIx rlo

PU Vul u o paclpeAeJreHlrr{ ua6moAenui no pa3nI,IrIHbIvr $oprvrarrt BI'IEI'IMoro 6necra }IccJIe'

AyeMoro o6beKra.
O6uree rpegcraBfleHre o Sorouerpr{qecKoM roBeEeHuI,I PU Vul B rlorlocax UBVRIJHK

B reqeHlle 1983-1986 rr. Aaer puc.3.
C rraas [o aBrycr 1983 r. 6[ecr gseg4br B rrolocax BVRI ue o6napyxunal c]lcreMarHqe-

cKr,rx I{3MeHeHwit, s rrgJloce U 6necr Ao KoHIIa llrcflff, [o-BI'lAlIMoMy, MeAJIeHEo ocla6esal
r{ HecKorrbKo Bo3poc B rerreHre aBrycra. Ho 30.8-1.9.83 (JD 2445577-579) nporasoruno

BecbMa 3aMergoe co6brrr.{e: pe3Ko - ta Om ,10-0*,15 - yaelrwtrcs 6tecr 3Be3AbI B rloilo-

cax JHK, a B uorrocax U r.r B B ro xe BpeMfl 6recr yueuurl,IJlcfl rIp[IMepHo Ha raKylo xe
Ben[qr.rgy. Cpasy uocne aroro co6rruttr Haqarctr 6rrcrprrfi pocr flpKocru a uoloce U, sa

IO-12 cyr. 3Be3[a crana rpqe ua AU - Om ,3 r{ 3areM ocraBi}rlacb Ha raKoM ypoBue yrlbrpa-

Quonerororo,6necxa Ao KoHrIa 1983 r. B VRIJHK lroflocax B sror rleplloA rlpollcxoEllJlo

,aE rrnro. ocfla6rreur,re 6uecra c aMnnnrytrofi, nospacrarcuefr s An[uHoBorIHoByIo o6racrr.
B pesylrrare Bcex flepeqtlclreHHbrx uanaeneuufr K KoHIry 1983 r. pU Vul 3aMerHo noroly6e-
rla, Ho xapaKTep 3Toro roroJryleuwx orflEqarcf or roro, roropttfr I'IMerI Mecro s 1982 r.:
Tor[,a Ha6rrrcAarrocb yBemreur,re 6necxa s UBV uoJlocax flpu [paKr[t{ecKoM flocroflHcrBe

6recra B flofiocax R r,r I. Ifto6orrbrrHo, qro B rer{eHlle Bcero 1983 rola I'I3[yrIeHI'Ie cl{creMbl

B Ilo[oce B 6rrno uau6oree cra6unr,sun.
B reqeune 1984 r. rr3Megeur,rfl 6necra PU Vul 6um 6onee TIJIaBHrIMII, r{eM B [peEbIEyuIeM

rogy. .Ilo Kollqa I{IoJIfl 6lecx r rloJloce U nreAIeHHo ocfla6eBarl, ocraBaflcb rlocrofiHHblM B

rorocax BVRI. 3are*r, B Ileptto[ JD 2445900-965 o6terr IIIIaBHo roffprlart ua 0m,15-
0* ,2O s IIoJIocax UBVRI, rtocle qero oH npogorlxiul ffpqarb n U, necxomxo cla6efi s B

lu V u ocrancff Ha ypoBHe Aocrl,IrHyroro MaKc[MyMa s R u I.
1985 roX oKa3alrcfl nar6onee cnorofinuna r,r3 Bcex 4 paccnaarpr.rBaeMblx na6ffogatelrur,Ix

ce3oHoB. B uoroce U lt, no:uoxno, B sgecr Moxuo HaMerlITb [Be BorIHbI c aMIIJIIITyAoi

O- ,lO-Om,15 u grurelbHocrbro oKoao 100 cyr. B Aexa6pe (JD 2446400-420) s UBVRI
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Ta6ar.rrta 1

Ooror',rerpna u mrr'efinan ronflpr{3aqrfl PUVuI s 1983-1986 m.

14.0s.83 s469,s 1

14.03.83

12.04.83

22.04.83

10.0s.83

11.0s.83

15.05.83

18.05.83

18.0s.83

28.05.83

s408,60

5437,55

s447,s4

5465,44

s466,s3

5470,48

5473,5r

s473,51

s483,49

9,12
8,92
8,32
9,16
8,94
8,43
8,98
8,48
7,96
9,27
9,02
8,38
9,29
9,00
8,43
7,91
7,34
9,28
8,99
8,41
7,89
7,32
9,28
8,98
8,36
9,23
8,9s
8,39
7,87
7,3r
9,27
9,01
8,43
7,90
7,30
9,28
9,03
8,43
7,87
't,26
9,22
9,00
8,44
7,9r
7,34
9,24

''9,00
8,44
7,92
7,36

0,39
0,44
0,3 8

0,3s
0,30
0,64
0,60
0,46
0,41
0,36
0,5 0

0,s6
0,5 3

0,44
0,36
0,48
0,51
0,5 8

0,43
0,28
0,s 8

0,41
0,50
o,43
0,3s

0,06
0,03
0,03
0,02
0,04
0,09
0,04
0,03
0,02
0,03
0,0't
0,03
0,04
0,02
0,03
0,06
0,04
0,04
0,02
0,02
0,0s
0,03
0,06
0,02
0,03

0,62 0,12
0,45 0,05
0,40 0,05
0,39 0,04
0,31 0,0s
0,44 0,0s
0,36 0,03
0,27 0,03
0,33 0,02
0,23 0,02

17 5,4 5,4
172,3 r,7
169,8 3,s
173,3 2,1
168,9 4,3
172,9 3,L
175,8 2,3
2,2 3,0
4,4 l,s
176,1 3,1

176,7 4,7
2,6 r,4
7,4 2,2
4,7 t,'.l
10,0 2,3
7,0 3,9
3,2 1,8
13,6 1,6
5,5 1,2
7,1 2,4
t2,t 4,2
11,6 L,7
12,6 2,0
12,2 1,0

7,1 2,7
22,1 3,6
16,0 2,5
13,3 1,9
10,3 t,2
14,5 2,1
17,9 1,9
t6,9 1,7
15,9 3,4
11,8 t,6
8,7 2,1

04.06.83 5490,51

10.06.83 5496,48

13.06.83 s499,s0
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T a6 n u q a 1 (npogoru<eHue)

1 , 3 4 5 6 7 8 9

07.07.83 5523,41

09.07.83 5525,47

28.06.83

02.07.83

06.07.83

10.07.83

12.07.83

14.07.83

16.07.83

16.07.83

18.07.83

5514,37

5s I 8,33

5522,48

s s 26,38

5528,49

5530,33

s532,50

s5 32,s0

5534,37

9,3L
9,02
8,40
9,32
9,01
8,39
9,24 0,3't
9,01 0,59
8,43 0,43
7,93 0,63
'1,30 0,31
9,25 0,42
8,99 0,51
8,40 0,41
7 r87 0,35
7,34 0,27
9,28 0,43
9,03 0,36
8,42 0,39
7,90 0,31
7,36 0,35
9,2',7

9,00
8,37
9,28 0,42
9,02 0,48
8,41 0,38
7,86 0,32
7,34 0,28
9,29
9,01
8,37
9,31 0,46
9,05 0,45
8,42 0,35
7,89 0,34

1,36 0,29
0,44
0,46
0,50
0,33
0,32
0,50
0,56
0,44
0,3s
0,29
0,52
0,46
0,39
0,31
0,27

9,23
8,94

2L,l 3,5
28,2 2,0
25,2 1,8
28,1 l4,g
3t,2 7,8
27,5 3,9
30,8 0,9
26,7 2,0
23,7 1,6
)a) ) )
15,7 5,1

23,7 2,9
28,7 2,9
22,6 2,3
19,7 3, r

15,7 4,2
L6,9 1,1

15,6 2,8
1 8,1 1,3
13,3 2,9

19,8 3,6
26,8 1,9
26,3 3,1
20,5 1,9
18,4 2,3
28,1 5,3
26,6 2,1
34,7 2,3
'r1 a 1 1

18,9 3,0
40,7 3,9
31,1 1,7
32,1 2,1
27,8 l,g
23,8 3,2
38,5 4,8
34,8 2,4
33,0 2,6
28,9 3,0
3s,1 4,3

U
B

v
U
B

V
U
B

V
R
I
U
B

V
R
I
U

B
v
R
I
U
B
V
U
B
v
R
I
U
B
v
U
B
v
R
I
U
B

v
R
I
U
B
V
R
I
U
B

v
R
I
U
B

0,06
0,04
0,04
0,27
0,08
0,06
0,03
0,03
0,02
0,02
0,08

0,04
0,04
0,02
0,04

0,06
0,03
0,04
0,02
0,03

20.07.83 5536,43

23.0'.7.83 ss39,46

24.07.83 s s40,50

0,06
0,04
0,04
0,02
0,03
0,08
0,04
0,04
0,02
0,03
0,07
0,03
0,03
0,02
0,03
0,09
0,04
0,04
0,03
0,04
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Ta6 nuq a 1 (npogonxenue)

1 2 3 4 5 6 1 8 9

04.08.83

0s.08.83

05.08.83'
06.08.83

12.08.83

24.08.83

30.08.83

30.08.83

31.08.83

01.09.83

04.09.83

06.09.83

07.09.83

36

55s 1,50

5552,35

55 52,35
5553,42

5559,4?

5560,50

s562,34

ss63,38

5571,33

5577,28

55',17,28

s578,25

5579,39

5582,14

5584,24

55 85,34

9,16
9,00
g,4l
9,15 0,08
g,gg 0,22
9,43 0,1 1

7,92 o,l2
7,38 0,04

9,20
8,96
8,43
7,94
g,2g

9,08
8,46
7,86
9,20
9,12
8,46
9,13
9,06
8,47
7,85
9,01
8,99
8,37
8,96
8,96
8,3s
9,05 0,66
9,02 0,91
8,43 0,8s

t67;7 24,2
13s,8 6,3
t40,7 6,1
152,4 3,3

162,0 22,7

v
R
U
B
v
R
U
B
v
U
B

v
U
B
v
R
I
U
B
v
R
I
U
B

v
U
B
v
R
I
U
B
v
R
U
B

v
R
U
B
v
U
B
v
R
U
B
v
U
B
v
U
B
v

155,3'
152,7
141,0
161,0
L64,L
146,0
140,5
t47,O
158,6
168,1

5,6
8,2
5,2
5,3
6,6
30,5
6,t
13,6
8,1
5,2

9,34
7,83
9,2s
8,90
8,43
'1,90
g,l7
8;98
8,37
g,15
g,g6

9,36
9,16 0,28 0,0?

9,97 0,18 0,05
g,40 0,24 0,04

7,89 0,13 0,02

7,34 0,12 0,03
0,06 0,10
0,20 0,04
0,10 0,05
0,12 0,03
0,15 0,03

0,09
0,0s
0,03
0,02
0,04

0,07 57,6 3,1

0,05 61,5 1,4

0,0s 64,4 t,7

1s.08.83



Ta6 n u U a I (rpogoru<olre)

I ) 3 4 5 6 7 8 9

10.09.83

10.09.83

r 1.09.83

13.09.83

19.09.83

2s.09.83

27.09.83

5588,31 8

s588,31

5589,27

5591,28 8

09.09.83 5587,42 8

7,87 0,57
7,30 0,43
9,00 0,30
8,96 0,67
9,42 0,60
7,gg 0,35
7,30 0,20
8,97 0,30
8,94 0,47
8,41 0,46
7,96 0,36
7,30 o,2o
8,92
8,91
8,36
8,98 0,40g,96 0,63
8,44 0,55
7,92 0,41
7,32 0,26
8,93 0,74
8,93 0,86
8,42 0,75
7,90 0,54
7,32 0,42
8,95 0,46
8,94 0,80
8,44 0,76
7,90 0,s8
7,33 0,45
8,92 0,49
8,96 0,62
8,44 0,s4
'l,92 0,44
7,34 0,39
9,03 0,38
9,03 0,64
8,52 0,53
8,01 0,44
7,4t 0,36
8,96
8,96
8,52
7,96
8,98
9,03
8,51
8,94
8,98
8, 56.

8,00
9,93 0,60
9,00 0,86
8,53 0,78

14.09.83 ss92,40 8

1s.09.83 5593,31 t2

16.09.83 5594,37 t2

19.09.83 5597,29 t2

5597,29

5603,42

5605,21

s606,272 8.09.83

06.10.83 s614,31 8 0,05
0,03
0,04

R
I
U
B

v
R
I
U
B

v
R
I
U
B

v
U
B
v
R
I
U
B

v
R
I
U
B
V
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
U
B

V
U
B

v
R
U
B
v

0,03
0,04
0,08
0,04
0,04
0'02
0,04
0,05
0,03
0,03
o,g2
0,04

o,o5
0,04
o,04
0,02
0,03
0,07
o,o3
0,04
0,03
o,o3
0,05
0,03
0,03
0,02
0,03
0,06
0,03
0,04
0,03
0,03
0,04
0,03
o,o3
o,o2
0,03

76,4
77,8
5t,2
43'6
40,0
43,7
48,1
40,7
46,6
45,4
43,5

46,5

1,5
2,6

7,5
Lr7

1'3
lr9
6,2
415

1'5
2,L
L,4
5r4

38,0 3,5
34,0 1,8
3L,9 2,0
25,9 1,2
23,r 3,0
30,6 2,6
33,6 0,9
31,4 1,6
25,6 1,4
31,5 2,0
28,2 2,9
30,0 1,0
2s,7 t,2
24,7 0,9
25,6 l,s
28,2 3,3
28,8 1,4
25,8 1,8
19,9 1,7
20,7 2,5
36,0 2,8
39,3 r,s
32,6 1,6
26,6 1,5
2s,6 1,6

9,0
17,0
16,9

2,3
0,7
1,4

37



T a6 n a q a 1 (npogonxeuue)

07.1 0.83 56t5,27

1 1.1 0.83

1 2.1 0.8 3

12.10.83

14.10.83

15.10.83

16.10.83

29.10.83

29.10.83
02.1 1.83

5619,19

5620,26

5620,26

s622,32

s623,30

5624,t0

s637,t7

s637,r7
5641,26

8,10
7,54
8,92
9,00
8,54
8,03
7,46
8,89
8,98
8,50
8,82
8,93
8,46
7,96
7,4t
8,92
8,98
8,s 1

8,01
7,45
8,90
8,97
8,50
8,01
'1,4s

8,96
8,95
8,50
'1,98

8,94
8,99
8,s2
8,03
7,48
8,94
8,98
8,51
8,04
7,53
8,92
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30.12.84 6065,18

12.04.85 6 168,53

8,04
7,49
8,98
9,08
8,61
8,09
7,55
8,83
9,04
8,60
8,07
7,56
8,82
8,99
8,56
8,07
7,57
8,91
9,03
8,57
8,06
7,49
8,96
9,08
8,55
8,93
8,99
8,53
8,94
8,84
8,42
8,86
9,00
8,s1
7,99

7,50
g,g4

8,97
8,50
8,81
8,9s
9,52
8,03
7,49
8,89
9,03
8,55
8,04
7,50

0,62
0,49
1,05
1,16
0,90
0,46
0,36
0,84
1,1 1

0,81
0,42
0,36
0,73
0,99
0,62
0,33
0,25
0,46
0,54
0,56
0,44
0,45

0,03
0,04
o,o6
0,04
0,0s
0,03
0,03
0,07
o,o4
0,05
0,03
0,04
0,09
0,05
0,06
0,04
o,o7
0,06
0,03
0,04
0,03
o,o3

0,06
0,04
0,05
0,03
o,o6
0,11
0,03
0,04
0,03
0,04
0,1.8

0,06
o,o5
0,10
0,09

58,1 1,3

53,3 2,1

61,1 t,6
63,9 0,9
59,5 l,'l
54,4 1,6
49,7 .2,5
60,6 2,5
65,4 1,1

62,8 1,7

53,0 1,8

55,2 3,2
60,0 3,4
65,5 t,4
66,0 2,6
56,3 3,6
5 8,0 7,4
34,9 4,0
25,0 1,8
23,3 2,3
28,4 r,7
29,9 2,0

19.04.85

26.04.85

09.05.8s

27.05.85

07.06.85

1 3.06.8s

23.06.85

23.06.85

10.07.85

617 5,56

6182,5 1

6 1 95,50.

6213,st

6224,41

6230,43

6240,42

6240,42

6257,48

0,l g

0,24
0,32
0,26
0,24
0,65
0,71
0,60
0,42
0,34
0,58
0,47
0,51
0,36
0,21

10

0,0 9,9
1,1 4,8
3,3 4,!
L7,4 3,0
15,6 '.l ,0
0,0 5,0
4,8 1,3
4,8 2,L
12,1 1,9
tL,4 3,7
17 8,1 8,6
5,6 3,5
5,8 3,1
21,5 7,9
35,0 tz,s

45

R
I
U
B

v
R
I
U
B
v
R
L

U
B
v
R
I
U
B
v
R
I
U
B
v
U
B
v
U
B
v
U
B
v
R

I
U
B
v
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I



T ad nu r1 a 1 (npo4onxenue)

I 2 3 4 5 6 7 8 9

I 1.07. B5 6258,48

27.07.8s 62'.74,40

6284,39

6288,32

06.08. Bs

10.08.8s

11.08.8s
11.08.85

1 3.08.85

6289,38
6289,38

629L,39

8,87
8,99
8,5 3

8,04
7,4'.7

8,90
9,06
8,60
8,09
7,54
8,89
9,01
8,5 3

8,06
7,49
a o<

9,06
8,54
8,04
7,50
8,93
9,03
8,55
8,07
7,52
8,9s
9,06
8,5 9

8,07
7,5 8

8,94
9,05
8,58
8,10
7,54
8,91
9,02
8,55
8,06
1,53
8,93
9,04
8,54
8,04
7,52
8,91
9,02
8,5 3

8,02
7,50
8,90
9,01
8,5 2

8,02
7,50

0,92
0,97
0,96
0,6s
0,54
0,99
0,99
0,89
0,74
0,63
0,90
0,93
o,'19
0,59
0,64
0,91
0,90
0,65
0,54
0,45

0,57
0,55
0,46
0,28
0,26

0,06
0,03
o,o4
0,02
0,02
0,09
0,05
0,06
0,04
0,05
0,09
0,06
0,0s
0,03
0,04
0,0s
0,03
0,04
0,02
0,03

U
B
v
R
I
U
B

v
R
I
U
B
V
R
I
U
B
v
R
I
U
B
V
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I

15.08.85

16,0 2,0
L9,9 0,9
22,4 t,2
22,0 0,9
2t,4 1,3
15,1 2,7
24,6 1,3
24,0 t,9
18,8 1,7
22,8 2,1
17,3 2,7.

18,7 1,8
2t,4 2,0
20,8 1,4
18,5' t,7
27,9 l,g
25,7 1,1

24,3 1,5
19,8 1,2
t8,2 t,6

6293,38

18.08.8s 6296,34

24.08.85 6302,27

25.08.85 6303,27

27.08.8s 630s,26

0,06
0,03
0,04
0,02
0,03

9,7 3,2
16,8 1,7
16,3 2,s
13,1 2,2
t4,2 2,9

46



T a6 nuq a I (npogoroxenne)

I 2 3 4 5 6 1 8 9

28.08. 85 6306,28. 8

02.09.8s 631t,34 8

07.09.8s 63t6,29 8

19.09.85 6328,33

6332,3t

6334,26

03.10.85 6342,33

04.10.85 6343,29

05.10.8s 63'44,31

06.10.85 634s,32

08.10.8s 6347,26

U
B

v
R
I
U
B
v
R
I
U
B
V
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I

8,88
8,99
9,50
7,98
7,43
8,90
9,08
8,57
8,04
7,59
8,84
9,04

0,7r
0,88
0,62
0,40
0,29
0,87
0,93
0,77
0,61

0,50
0,52
0,5 8

0,05
0,03
0,04
o,o2
0,03
0,06
0,03
0,04
0,02
0,03
0,06
0,04

13,8 2,0

L6,7 0,9

18,4 1,7
Ls,1 1,3
15,4 2,5
23,9 1,8
25,0 1,0
22,6 r,3
26,L 0,9
24,9 l,s
74,0 3,1
13,3 t,7

23.09.8s

2s.09.8s

8,55 0,51
8,07 0,44
'1,56 0,39
8,88 0,3'1
9,00 0,48
8,55 0,33
8,07 0,22
7,59 0,24
8,92 0,58
9,02 0,s9
8,s4 0,3s
8,06 0,19
7,56 0,14
8,86 0,64
8,96 0,7 s
8,50 0,53
8,01 0,31
7,s4 0,22
8,84 0,76
8,97 0,9s
8,52 0,82
8,04 0,64
7,51 0,46
8,89 0,70
9,01 0,94
8,s6 0,70
8,08 0,59
7,62 0,49
8,89 0,89
8,98 0,91
8,53 0,68
8,06 0,50
7,56 0,45
8,87 0,88
8,97 1,04
8,52 0,76
8,09 0,5 9

7,57 0,49
8,87 0,6 8

8,96 0,93
8,52 0,73
8,03 0,54'7,58 0,47

0,03 18,8
o,o2 20,2
0,03 19,6
0,04 12,3
0,02. 11,9
0,03 7,6
0,02 8,4
0,03 9,5
0,04 2,L
0,03 10,4
0,04 Ll,v
0,02 17,0,
0,03 9,0
0,05 4,8
0,03 8,7
0,04 1.1,3

0,02 8,9
0,03.1 7,2
0,05 0,9
0,03 0,2
0,05 2,6
0,02 s,2
0,03 5i0
0,07 177,2
0,03 179,2
0,04 2,8
0,02 7'7
0,03 8,7
0,05 t77,5
0,04, 0,7
0,04 6,5
0,05 14,5
0,05 lg,2
0,06 173,2
0,04 177,1
0,05 0,6
0,03 4,4
0,04 3,1
0,05 0,7
0,03 0,9
0,04 3,0
0,03 5,2
0,03 4,1

1,9
I,6
2,1

3,1
1,s
2,8
3,2
3,4

1,s
2,8
3,2
3,4
,,4

1r1

t,9
2,1

3r5

1,8
0r8
1,6

0,9
1,9
2,8
1,0
lr7
1,1

1,8
t,'t
1,3
I,9
3,0
3,0
2,0
1,1

1,9
1,3
2,r
2,0

0,9
1,4
1r5

1,8
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T a6 n nr1 a 1 (npogonxeuue)

I , 3 4 5 6 1 8 9

21.10.8s

21.10.85

28.10.85

20.1 1.85

20.1 l.8s

24.L1.8s

6360,33 4

6360,33

636',1,23 g

6390,22 I
6390,22

6394,2L 8

8,93 0,52
8,99 0,50
8,52 0,35
8,05 0,41
7,54 0,29

0,45' 0,66
0,54
0,44
0,27
0,47
0,61
0,44
0,39
0,29

8,96
9,00
8,55
8,07
7,54
9,02
9,03
8,57
8,07
7,54
8,95 0,66
9,01 0,67
8,54 0,60
8,02 0,44
7,48 0,40
8,93 0,56
9,00 0,70
8,s2 0,58
8,01 0,44
7,46 0,36
8,94 0,80
9,02 0,83
8,54 0,70
8,01 0,47
7,45 o,3g
9,01
g,0g

8,55
8,03
7,45

0,95
1,00
o'79
0,80
0,59

g,o2

9,09
8,62
8,09
7,51

4,7 3,8

7,! 2,3

6,9 s,4
15,2 2,2
11,0 3,7
11,3 3,0
16,0 L,2
13,8 2,0
15,3 1,4
11,0 3,0
10,2 3,L
ll,4 t,4
15,8 2,7
12,8 1,8
17,0 3,0

U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
V
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I

0,07
0,04
0,07
0,03
o,04
0,05
0,Q3

0,04
0,02
0,03
0,05
0,03
0,04
0,02
0,03

31.10.8s 6370,21 8

06.1 1.85 6376,2L

10.11.85 6380,18

18.1 1.85 6388,21 8 0,06
0,03
O,O4

0,02
0,03
0,06
0,03
o,o4
0,03
0,04
0,05
o,o3
0,04
0,02
003

178,s 2,5
2,1 L,2
2,8 1,8
5,2 1,6
0,4 2,2
4,3 3,3
7,7 r,3
7,4 1,8
6,6 L,g
8,1 2,9
t2,7 L,7
t2,8 1,0
16,9 1,5
18,8 1,1
16,3 2,0

30.1 1.85 6400,23

02.t2.85 6402,22 6

10.12.85 6410,14

o,o7
o,o9
0,09
0,08
o,2l

22,2 2,t
20,2 2,5
19,3 3,3
Ll,l 2,9
4,0 10,0

-tl8



Ta6 n rqa 1 (npogonxeuue)

I a 3 4 5 6 7 8 9

13.12.85 6413,15 4

21.12.8s 642r,14

22.L2.85 6422,t4 8

24.12.85 6424,17 6

13.03.86 6503,60

29.03.86. 6518,58 8

02.04.86 6523,55 4

02,04.86 6523,55
07.04.86 6528,s8

01.05.86 6552,52

14.05.86 6565,41

16.05.86 6567,48

4. Sar<. 4lO

8,99 0,96
9,09 0,94
8,63 0,92
9,10 0,45
7,53 0,34
8,98
9,05
8;s8
8,05
7,52
8,89 0,65
9,03 0,61
8,58 0,53g,0g 0,39
7,55 0,39
8,93 0,66
9,00 0,61
8,52 0,50
8,01 0,36
7,46 0,33
8,93
9,t2
8,64
8,08
7,56
8,93 o,'ll
9,49 0,85
8,62 0,72
8,10 0,35
7,60 0,27
8,69 0,45
9,04 0,41g,5g 0,37
8,07 0,11
7,56 o,o7
8,90
9,05
8,58
8,07
7,57
8'89
9,04 .

8,58
8,07
7,57
8,99
9,20
8'73
8,22
7,74
8,96
9,15
8,70
g,2l
7,73

0,06 14,2
0,06 l8,l
0,07 13,6
0,07 8,1
0,08 2,1

U
B
v
R
I
U
B
v,
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
E
v
R
I
U
B
v
R
I
U
B
v
R
I

1,9

1r9

2,4
4,5
6,8

0,09 2,8
0,03 10,3
0,04 11,6
0,02 I1,3
0,03 11,9
0,22 4,4
0,05 10,5
0,06 s,5
0,05 179,6
0,13 12,4

0,06 106,1
0,03 L05,2
0,04 103,6
0,02 L02,7
0,03 104,0
0,l0 1 l g,5

o,o7 t2t,l
0,08 t39,9
0,03 147,9
0,04 151,9

3,9

t,4
2,3
1,5
2,4

9,4
2r5
3,4
3,8
10,8

2,3
1,1

1,8
1,8
3,3
3,1
4,7
3,s
5,3
r5,6
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Ta6 n n qa 1 ([pogorlxeH]re)

1 2 3 4 5 6 1 8 9

18.05.86 6s69,47 6

30.05.86 6581,48 6

30.05.86 6581,48

01.06.86 6s83!46

06.06.86 65 88,45 5

17.06.86 6599,46

19.06.86 6601,41 8

21.06.86 6603,48 8

30.06.86 6612,4s 8

30.06.86 6612,45

01.07.86 '. 6613,42 8

03.0?.86 66ts'4t 8

06.0?.86 6618,4s 6

0,s 3,2
6,s 1,8

6,4 3,4

7,4 2,1

5,6 2,6

t7 s,6 2,7

0,1 2,r
'1,4 2,7

8,7 2,3

8,0 4,s
t67,3 2,3

167,8 3,0
160,2 6,5
2,5 5,0
l,s 6,6
t'14,6 3,7

r'15,7 1,9

t71,4 5,6
0,1 4,0
168,3 s,5
t76,4 2,2
0,8 1,4

17'1,4 1,4

2,0 2,4
1,0 8,1

3,1 2,2

4,9 1,4
4,0 2,3
6,5 2,2
0,7 3,4

U
B
v
R
I
U
B

v
R
I
U
B.

v
R
I

,U
B
v
R
I
tI:
B
v
R
t
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I

0,06
0,04
0,04
0,02
0,03
0,08
0,0s
0,06
0,06
0,07

8,98 0,76
9,t4 0,99
8,6',1 0,72
8,17 0,39
7,'lr 0,36
9,00 0,66
9,1'l 0,5s
9,69 0,43
8,19 0,22
7,68 0,19
9,04
9,20
8,75
8,25
7,75
9,04 0,36
g,2l 0,45
'8,74 0,36
8,24 0,39,1,,13 0,29
9,01
9,18
8,71
8,21
7,67
9,05 0;54
g,2o 0,49
8,70 0,34
8,2O 0,31
'l ,65 0,23
9,00 0;44
9,15 0,45
8,69 o,A2

8,16 0;33
'l ,63 0,25
g,o9 0,51
9,16 0,41
9,67 A,22
8,15 0;14
7,s7 0,13
9,11 Q;,49

9,18 0,5 8

8,69 0,30
9,14 0?22

7,59 0,18
9,07 0,E3
9,16 0,93

8,67 0169

8,14 0,35
7,58 0,16,

9,06 0,95
9,13 0i96
8,65 0,69
9,15 0,46
?,58 0,30

16'1,7 1,5

169,1 1,0

170,4 1,0

L73,7 1,6

170,0 2,'7

L66,9 2,9
L57,5 1,8

156,2 3,9
176,3 7,9
10,5 9,5

0,07
0,04
0,0s
0,03
0,04

152,9 3;t
161,2 r,9
167,4 4,1

172,3 1,5

167,2 3,7

0,06
0,04
0,0s
0,02
0,03
0,05
0,03
0,04
0,03
0,04
0,06
0,04
0,05
0,02
0,03
0,06
0,04
0,06
0,03
0,04
0,09
0,05
o;06
0,03
0,04
0,07
0,06
0,06
0,04
0,04
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Ta6 r u qa 1 (npogonxeuue)

1 2 3 4 5 6 1 8 9

10.07.86 6622,42 8

1 3.07.86 662s,38 B

6,4 2,1

13,0 1,0
16,1 2,4
8,1 2,0
8,1 L,9
3,7 2,8
5,6 1,7
8,9 2,8
3,4 l,g
6,0 2,2
L78,9 2,6
177,0 2,2
1,7 5,s
0,0 3,9
177,3 7,1
167,3 2,4
177,2 l,s
176,4 2,0
170,7 l,g
172,1 .4,2

175,8 3,7
0,9 1,3
l7 s,6 2,0
178,8 t,7
0,1 1,9
173,6 3,1
0,2 1,0
177,L 2,4
'17 5,0 1,0
168,8 2,9
173,2 2,2
l'19,2 1,6
L79,3 1,8
176,6 1,9
L76,5 2,5
r76,s 3,9
5,4 r,2
L78,2 1,9
L72,0 liS
176,6 2,6
8,0 3,1
16,7 0,6
L2,s 1,0
'8,4 1,3
3,0 2,2
16,8 1,8
l.8,1 0,7
13,7 1,6
8,4 0,9
5,2 2,0
12,8 1,1

15,5 0,4
L4,4 0,6
10,3 0,6
r3,7 L,2

9,04
9,10
8,62
8,1 1

7,56
8,96
9,06
8,59
8,10
7,55

0,06
0,03
0,04
0,03
0,03
0,06
0,04
0,05
0,02
0,03
0,12,

0,07
0,09
0,04
0,06
0,07
0,04
0,04
0,03
0,05
0,08
0,04
0,06
0,03
0,04
0,06
0,04
0,0s
0,02
0,03
0,07
0,04
0,0s
0,03
0,04
0,07
0,03
0,04
0,02
0,03
0,09
0,02
0,03
0'03
0,04
0,06
0,04
0,05
0,02
0,03
0,06
0,03
0,04
0,03
0,03

8,97
9,11
8,58
8,04
7,54
8,89
9,11
8,64
8,11
7,60

8,90
9,04
8,57
8,08
7,54
8,91
9,05
8,5 8

8,08
'7,56

8,97
9,07
8,62
8,14
7,6r
8,98

''9,07

8,62
8,12
7,6t

0,61
0,71
0,51
4,37
0,31
0,62
0,57
0,46
0,38
0,29
0,68
0,61
0,47
0,28
0,11
0,56
0,56
0,49
0,31
0i,32

0,66
0,67
0,61
0,40
0,28
0,54
0,7 t
0,64
0,47
o;33
0,74
0,74
0,76
0,52
0,3s
0,51
0,60
0,s9
0,4L
0,39
0,85
t,t2
0,92
0,66
0,48
0,91
1,16
0,90
0,65
0,4s
1,39
1,80
I,57
1,03
0,82

1s.07.86
rs.07.86

16.07.86

6627,44 4
6627,44

6628,42 10

18.07.86 6630,36 s

20.07.86

22.07.86 6634,37 8

26.07.86 6638,39 8

31.07.86

01.08.86

6649,39 8

U
B

V
R
I
U
B

v
R
I
U
B

V
R
I
IJ
B

V
R
I
U
B

v
R
I
U
B
V
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I

6632,36 8

6643,44 8

6644,46 8

06.08.86
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Ta6 n u qa 1 (npotoru<euue)

I a 3 4 5 6 1 8 9

08.08.86 665t,42 8

09.08.86 6652,38 8

12.08.86 6655,38 8

14.08.86 6657,39 8

15.08.86 6658,3s 8

17.08.86 6660,31 8

6661,38 8

6665,36 8

24.08.86

24.08.86
25.08.86

6667,04

6661,04
6668,42 8

1,15.

1'61
1,50
1'03
0,78

8,80 1,22
9,06 1,65

8,53 1,42
8,10 0,94
7,61 0,73
8,85 1,18
9,08 1,24
8,62 1,10
8,12 0,65
7,61 0,62
8,85 0,89
9,09 1,24
8,64 1,05
8,09 0,74
7,63 0,61
8,91 L,02
9,r2 l,l2
9,65 0,94
8,07 0,78

9,00 0,64
9,20 0,81
8,73 0,'13
8,22 0,55
'1,70 0,4s
9,0i 0,49
9,16 0,73
8,70 0,67
8,17 0,49
7,71 0,43
8,98 0,7 |
9,13 1,04
8,66 0,87
8,15 0,47
7,62 0,30
8,93
g,l2
8,66
8,15
7,63
8,90
9,09
8,61
8,08
7,54
8,92
9,09
8,62
8,10
7,5'.1

U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
u
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I

7,63 0,64 , 0,07

10,3 1,2

15,9 0,6
14,0 0,6
L2,2 0,5

t4,2 1,4

6,9 1,8

16,4 0,9
14,5 0,9
12,0 1,1
g,g 2,L

15,3 4,4
18,9 3,0
16,8 3,3
8,1 5,1
r4,9 3,6
24,3 3,\
24,0 1,7

22,2 1,9
17,6 L,4
16,5 3,5
27,3 1;5
27,9 1,2
23,r 1,3
18,5 2,3
22,6 3,2
23,9 3,6
34,2 L,4
28,6 1,5
22,9 1,5
t6,2 1,8

26,5 r,8
31,5 1,1

22,0 2,4
L9,7 1,3

19,0 1,6
20,8 3;1
29,6 0,9
26,3 1,4
24,8 3,1
32,7 't,0

0,05
0,03
0,04
0,02
0,04
0,08
0,05
0,05
0,04
0,05
0,18
0,13
0,13
O,L2
0,08
0,10
0,07
0,07
0,04
0,07
0,06
0,05
0,05
0,06

0,08
0,04
0,04
0,03
0,03
0,0s
0,03
0,06
O,O2

0,04
0,08
0,04
0,05
0,05
0,08

0,06
0,03
0,04
0,02
0,04

22.08.86

1,06
L'37
L,22
0,78
0,58

L5,7 1,7

19,5 0,7
18,2 0,9
15,7 0,7
L6,6 1,9

26.08.86 6669,31
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Ta6 n uq a 1 (upo4onxeur.re)

I t 3 4 5 6 7 8 9

27.08.86 6670,29

28.08.86 6671,30

30. 08,86. 6673134

8,98 0,94
9,11 1,16
8,62 0,gg
8,10 0,80
7,5'.1 0,66
8,91 0,y2
9,tL 1,09
8,63 0,96
8,09 0,69
7,61 0,s8
8,93 0,89
9,15 l,0l
8,66 0,98
8,10 0,72
7,60 0,60
9,02
9,21
8,72
8,18
'7,64

8,99 0,81
9,20 1,10
8,'12 0,99
8,18 0,72
7,61 0,63
9,03 0,62
9,24 0,7 5

8,77 0,7 s
8,24 0,s5
7,70 0,s0
9,02 o,ss
9,25 0,63
8,78 0,60
8,26 0,40
7,7 | 0,28
9,01 0,63
9,20 0,76
8,74 0,60
8,23 0,44
7,68 0,32
8,9s 0,48
9,19 0,67
8,73 0,s6
8,20 0,38
7,62 0,41
8,75 0,6 8

9,03 0,71
8,61 0,68
8,06 0,46
7,59 0,37
9,01 0,88
9,16 0,94
8,68 0,82
8,16 0,s7
7,64 0,48

0,05 16,3 t,2
0,03 2l,L 0,8
0,04 17,4 1,2
0,02 13,9 0,8
0,04 t3,9 1,5
0,05 18,7 1,7
0,03 22,3 0,8
0,04 20,4 1,1

0,02 16,1 1,0
0,03 16,5 1,4
0,04 23,8 1,3
0,03 25,5 0,8
0,03 24,3 1,1

0,03 t9,'1 1,0
0,03 2t,t 1,4

t2

U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
I
v
R
I
U
B
v
R
I

0,07
0,04
0,05
0,04
0,04
0,07
0,04
0,07
0,03
0,05
0,06
0,03
0,05
0'03
0,03
0,10
o,o4
0,0s
0,03
0,04
o,oB
0,0s
0,09
o,o5
0,06
0,06
0,04
0,05
o,04
0,04
0,1 3

o,o6
0,05
0,03
0,04

05.09.86 6679,40

1s.09.86 6689,32

18.09.86 6692,29

30.08.86

31.08.86

26.09.86

26.09.86

29.09.86

6673,34

6674,40

6700,22

6700,22

6703,25

21,6 2,6
22,9 0,9
25,4 0,9
16,6 t,2
26,4 1,7
16,5 3,2
2s,4 1,1

20,5 2,7
14,9 L,7
18,4 2,7
10,8 2,1
20,5 1;3
19,3 2,3
r3,9 1,9
lLl 3,1
25,6 4,6
19,8 1,4
I7,9 2,7
6,2 1,3
8,8 3,8
19,5 5,0
28,5 2,2
19,3 4,6
1s,6 3,6

\4,r 4,2
174,1 2,7
1,5 L,4
0,1 2,2
3,1 2,4
5,1 2,1
0,0 4,7
4,5 L,7
2,1 1,8
1,1 1,5
4,8 2,1

08.09.86 6682,30 8
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T a6 n uua I (upoponxeuue)

1y6.1(r 116 6710,24

16.10.86 6720,20

22.10.86 6'126,r8

23.1 0.86 672'.1,22

8,96 0,68
9,16 1,01

8,',12 0,90
8,18 0,67
7,69 0,59
9,10 0,69
9,28 0,93
8,80 0;16
8,25 0,61
7,69 0,49
9,10 0,86
9,30 0,85
8,81 1,13
8,28 0,77
7,74 0,81
9,09 0,57
9,27 0,74
8,78 0,s7
8,24 0,54
7,7t 0,50
9,10 0,64
9,28 0,76
8,79 O,14

8,25 0,55
7,71 0,38
9,11 0,67
9,29 0,81
9,80 0,70
8,29 0,s7
7 ,7 5 0,46
9,04 0,87
9,21 1,03
8,74 0,80
8,23 0,45
7,74 0,37
9,04
9,19
8,71
8,21
7,73
9,05 0,49
9,2L 0,63
8,72 0,44
8,22 0,32
7,74 0,30
9,08
9,21
8,73
8,24
1i76

0,74
,.0,86

\$4

tr,4 4,6

16,6 2,0
16,8 2,1

19,0 3,6

23,0 3,2

14,1 2,6

17,4 1,5

26,9 2,7
29,4 r,3
33,3 2,t
t4,6 5,5
16,8 5,6

20;0 5,1
L7,2 4,6
zt,t 3,'t
5,7 3,3
8,0 L,t
12,4 1,4
16,7 1,4
L8,2 1,5
9,3 2,4
14,6 1,8
14,1 3,4
L6,2 6,5
22,9 10,5
'13,6 3,1
17,8 1,7
2L,O 2,4
24;4 t,9
25t7 3,2
14,7 l,s
18,6 0,4
18,1 2,2
30,9 4,L
24,2 5,0

0,11
0,07
0,07
0,08
0,07
0,06
0,0s
0,07
0,03
0,04
0,17
o,t7
0,20
0,12
0,10
0,07
0,03
0,05
0,03
0,03
0,05
0,0s
0,09
0, 13

0,t4
0,07
0,05
0,06
0,04

'0,0s
0,05
0,04
0,06
0,06
0,07

26.10.86

26.r0.86

28.10.86

23.1 1.86
23.1 1.86
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6730,26

6730,26

6732,t9

67s8,18
6758,18

04.1 1.86

14.1 1.86 6749,t4

1s.1 1.86 6750,16

1 8. r 1.86 6753,L9

10,3 3,2
r2,9 1,7

7,0 4,2
12,8 2,2
11,0 3,6

0,06
0,04
0,0?
0,02
0,04

0,09 l7 4,1 0,I
0,08 t73,9 2,s
0,14 162,6 4,2

) 3 4 5 6 7 8 9

6739,t8 8

U
B

v
R
I
U
B

v
R
I
U
B

v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B

v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v
R
I
U
B
v



1 2 3 4 5 6 7 8 9

Ta6 nr.rqa 1 (oxoHuaHue)

24.11.86 67 59,1'.1

26.1 1.86 6761,t6

I 5. 1 2.86 6780,14

o"l3
0,68

8,97 0,s7
9,09. 0,'77
8,61 0,65
8,12 0,35
7,68 0,21
9,01 0,80
9,t3 r,00
8,63 0,76
8,13 0,42
7,67 0,39
9,0s
9,2r
8,73
8,20
7,76

160,1 6,0
166,2 10,0
0,7 2,9
L77,2 1,3
172,7 2,4
t79,9 2,0
3,3 4,7
0,9 3,1
1,8 1,9
178,4 3,2
5,4 7,5
177 ,9 7,7

R
I
U
B
V
R
I
U
B

v
R
I
U
B
v
R
I

0,15
0,25
0,06
0,03
o,06
o,o2
0,03
0,09
0,06
0,09
0,11
0,1 1

Irpou3ol[no cI'IHxpoHHoe ocfla6neHl{e 6necra [p]IMepHo fla 0m J rr oErroBpeMegHo raKoe
xe rroflpqaHr{e B rroJlocax JHK.

B 1986 r. OoroMerpuqecKa.E aKrlrBHocrb Pu vul 6rina cyuqecrBeuHo Bbrr[e, rreM B EBa
fipeAblEylqru( roEa, Iro B [epBoM [pI46nLIxeHu[I Kp]IBafl 6necxa B U xapaKreprr3yercfl TaKr{-
MI'I xe EByMfl MeMeHHbIMI{. BoTIHaMLI, rar s 1985 r., Ho c aMnrrlrryAofi s 2-3 paza 6onrurefi.
Orono JD .2446580, xorga 6necx s UBVRI 6rrn narannnaarreu, 

-Br{EeH 
qer*;rfi MaKc}rMyM

B rlolocax JHK, noc.ne Koroporo Eo KoHrIa roAa rrpoficxoEr{rlo ruraBHoe ocna6neuue rp*oc114
o6beKra B :rux nuQparcpacHbrx o6racrxx.I4nQparpacHbre r,BMepenu.s 20.05.8 6. (JD2446571)
flBHo BblllaEanr I{3 o6ulero xoEa coorBercrByrcrqlx Kp}IBbrx 6[ecxa, Ho HaM He ygarrocD
HaftTfi KaKue'[[6o [HcrpyMeHTa]rbHbre rrpfirMubr, Koropbre rrocraBr.rflLl 6rr uoE coMHeHI{e
9TLr r{3MepeHl{ff.

Ha pnc. 3 ne nauecenu MaJlortr{crreuHbre r{3MepeH}rfl B nolocax L r,r M. Ho cregyer oanae-
rrlrb, lmo KorEa oKono JD 2446410 u 2446580 s JHK rloJlocax nwelu Mecro MaKc[MyMbr
6necra, a B orITI{qecKoM Al{nagoHe - M}IHI,rMyMbI, r{3JIWeHr,re B rroroce L aeno ce6x rar xe,
rcarc a JHK ilolocax.

---lt"yy 
o6pasona, puc. 3 norasblBaer, 'rro s 1983-1986 rr. SoronaerpuuecKoe rroBegegr,re

PU Vul 6rtno secrlvla c[oxHbIM, u s stoft cnoxnoft Kaprr,rHe ,o*"o BbrAerIrITb crreEyrcrq[e
qeprbr:

Her gaMeiHbrx apeueunrix r{HTepBarIoB trocro.flHuoro 6necra;
6lecr PU V-ul cna6o koppeJrl4pyer B orrlrqecKom u unQparpacHoM Elra[a3ogax AJrtr]r

BOJIH, cyulecTByroT lleplroAbr, KorEa rI3MeHeH[f, B 9THX E]raUa3OHD( IIpOUCXOEET B rrpOTI{BO-
Qase, a HMeHHo, MaKcr{MyMy 6necxa s JHK coorBercrByer Mrurnrrryr'r s usvRl;

B orITI{qecKoM A}IarIa3oHe EJInH BorIH MoxHo 3arroAo3pr,rrb nnarinrte Korre6aHr,Ifl 6tecxa
c aMnJrllTyAoir go 0m ,2-0m ,3 u c xapaKTepnofi npoponxrnreflbHocrbro B HecKorrbKo Aecrr-
KoB-corHIo cyroK, Ha[oMr,IHaloulue KBa3[r[ep[o4rqecK[e Bapr{aqni. Snecra PU Vul Eo my.
6ororo MlrHr{MyMa 1980-81 rr.

,{nr nporepKr{ srux nogoepeHnl Mbr rrpoBerru rtor{cK neplloAlrqHocrlr 6necxa pU Vil
MerogoM ,Ilutrtrnra [8] r unrepBillle Bepoflrubrx neptaoggB oi 10 no 600 cyr. Bu.ucnenrr
rlpoBo&Inllcb prn na6nrogeHuft s nonocax UBV KaK rro orAetrbHbrM ce3oHaM, raK r{ no BceMy
aa6nrogatenqroMy Marepl{arly 3a 1983-1986 rr. Pesynrrarbr rrepr{oAorpaMMHoro aHarrr.Ba
Bcex EaHHbIx, coEepxalqru( 215 ttsrvrepenufi na rnrepBarre B 1381 cyr., upegcraBrreHbr Ha
pnc. 4. Ha pncynrce,ne o6napyxllBaxlrcfl 3HatmMbre nr{Kr{, or.flr{qHbre or [r{KoB B c[eKrpe



p
ax

do
x9
B9
ny

6&,r)
E3

+ss.
s.t
$\
E

R
-<a\o

-T_T
T-T-T-T T...T--.T-T'f--r-T-T=T

a:
'r

.io

.3'
l.

T-T-T
a

ttra

.t.

{I

a
o

t.3

.:!

$S

,.
a

t.3
{.{t
F\r

t
t

'.3
N

s

,'a
b.,

{

.;i
{ T

Jl
at'

t

3

L

b6q,

a.

ta

;:
ae.f
a

a

:

a
a
'?.,i
1
I

.a

a

a
a.

Et
a

:

t
ttaIt

i
u
a

t

.
C.

tl'
ti'

{t

a,-o
t
,
a

a
a

a-l

aa

a,

r.tI
a

.ta.
a

.a

1
,'
D

::
t
a,

,i
t:
t.l
a

.t

l1
drf
-!.
a

?
.ta,

aa

oO

.li.

s

E
R

s5$!

t
a

:t-I
.t

t
4
.t'

Dq.tt
!i
a

a

ttrl
aa

*
'f
,

a:

t\q)\tESr\\.f.rGS\S\
ao' s' si al ad $.'cf qt ad €' !,+ af s'

=aO>E

o
oa

a

a

e

a.
a

a

aI
C.

o'
a

t
..o
t

ss+(6

It'
'4
a,
i

a'

N.a)\\
tf t(lS S

=

J-J-I-J J---l-l-L
\t+tcSr55S\t$\nr5\r!
N,r.\r r\\.s (G'. $NF.. tclrqt(ci€

l--

J
1'

:ol
i



Aara
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Ta6lnt\a 2

IllKl,M.$ororrrerpri PU Vul B 1983-1986 rr.

26.06.83

2s.07.83
05.08"83
2s.08.83
31.08.83
02.09.83
26.09.83
29.09.83
16.10.83
25.11.83
20.06.84
18.08.84
04.09.84
13.10.84
10.0s.85
01.06.8s
12.08.85
21.09.85
26.09.85
04.10.85
09.12.85
20.0s.86
21.05.86
28.0s.86
19.06.86
02.07.86
23.08.86
28.08.85
19.09.86
21.09.86

55 11,5

5540,5
5551,5
557 1,3
5577,3
5579,3
5603,4
5606,3
5623,3
5664,2
5870,5 _

5929,5
5946,5
5985,2
6195,5
6217,6
6289,4
6329,3
6334,3
6342,2
6408,1
6570,5
657 1,5
c578,5
6600,5
66L3,4
6665,4
6670,3
6692,3
6694,2

6,64
6,70
6,69
6'74
6,60
5,60
6,82
6,7 5

6,82
6,93
6,86
6,88
6,81
6,85
6,97
6,87
6,85
6,90
6,85
6,gg
6,77
8,12

.7,08
6,96
x,04
7,0L
7,15
1,r2
7,19
7,11

6,06
6,08
6,15
6,09
5,91
5,94
6,02
5,06
6,1 1

6,t7
6,20
6,L7
6,1 5

6,20
6,2A
6,16
6,1 g

6,21
6,L9
6,2L
6,09
'1,44

6,3 8

6,23
6,30
6,30
6,46
6,47
6,49
6,49

5,80
5,85
5,89
5,M
5,68
5,70
5,76
5,89
5,83
5,97
5,9s
5,94
5,88
5,91
5,95
5,92
5,93
5,95
5,94
s,94
5,82
7,14
6, 11

6,00
6,12
6,06
6,26
6,n
6,yl
6,26

5,48
5,58

5,51
5,52
5,56
5,61
5,56
5,54
5,55
5,40
6,78
5,58
5,57
5,76
5,61
5,90
5,88
5,86
5,84

5,66
5,60
5,72
5,7s
5,67
5,98

5,92
5,92
s,90

MoIIIHoCTI{ BpeMeHH6ro pacllpeAerleHH.E Ha6nroAeHnft. Tarofi xe peayrrbrar crreAyer rI3 pac-
cMorpeHl{fl aHaJIomIIHbIx rpaol{KoB, flocrpoeHHbrx AJrf, orEerrDHbrx Ha6flroAarerrbHbrx.ceso-
HoB. TaKI{M o6pa3oM, y[oMffHyrbre B]IAlMbre BonHbr 6necxa Arrr,rreJlbnocrbro B AecflTKI{-
corHlo cyToK HMeJII{ HeycrofiqnBblfr xaparrep LI He o6ycloBrreHbr cTporo nepI,IOA,I,IqecKuM
npoueccoM.

llonnnaaure o6lqero HanpaBrleuuff oBorrmufirr PU Vul B rrocrregglre roApr yAaercfl Eocr]rrrb
upfi paccMorpeHlru ApyIIBerHbIx AuarpaMM, rrocrpoeHHbrx Ha ocHoBe lleperMcneHHbrx Bbrrue

Qoronaerpuueckux EaHHbrx.
Ha puc. 5 npegcraaueHbr EDyrIBerHbre ArarpaMMbr (U-B, B-V) r.r (B-V, V-R).Cruour.

HbIe KpI{BbIe- Ha grrD( rpaourax cooTBeTcrByror rrocrreAoBareJrbHocrr{ HopMalbHbrx cBepx.
ruIraHroB [9] , gaofiHue cBerJlbre KpyxKI{ - cpe4lr.rM rroloxegr{f,M . PU Vul na erux gaarpirra-
Max c aBrycra 1981 r. Eo urorrf, 1982 t. r.e., B IIepuoE cpaBHr{TerrbHo crroKofiHoro cocroflHr{.tr,
HacryrllrBlrlero Iloclle BbIxoEa cllcreMbr rr3 uly6oKoro Mr{H}IMyMa 1980-1981 rr. Kar urr
yxe orMerraqr'r palee [4], nonoxerue PU Vul Ha Er{arpaMMe (U-B, B-V) s yKa3ar{Hbrft
IrePg9A, soprraaarHo coorBercrByer cBepxmraury A5-A7, [oKpacHeBrueMy Ha EB_V =
= 0"1 ,68 3a cqer Mex3Be3Elroro flornoueHilfi - IwrHut4 Hapacraul{; Mex3Be3,qHoro [ouorue-
HIIE EaHbI Ha pLIc. 5 rurpuxoarrMr.r JIHHr.rflMH, a r.rc[paBneHHoe 3a 9To rrourorqeHr{e llofloxeHue
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0,02 0,06

0,02

402 q0+ 0,06 0,08
t/acmomd, cgn-l

Puc.4. [IepnogorpaMMEr 6necxa PUVuls UBV norocax

PU Vul -' ABofrHbIM IurpLIxoBbIM KpyxKoM. OEnaxo no4po6urrfi a*uilt3 HerrpepbrBHoro
lr a6cop6q[oHuoro cleKTpa PU Vul s gror trepl,Iog no3BorltrJ] 3aKirlormTb, qro Mbr rrMeeM
[eJro co cBepxr[raHrorra F5, rroKpacHeBrrrnMHa EB_VI = 0m ,39 u o6naEarour.rM ynbTpaol,Iofle-
roBbIM LI36bIrKoM A (U-B) N -O*,18. Taroe raupr{eHr,re [o[rBepxgaer n puc. 5, 6 : wa gla-
rpaMMe (B-V, V-R) rolroxeHue PU Vul B sror rlepuog Har.rryqur.rM o6pasou coorBer-
cTByeT cBepxrlraHTy F6 c u36brTKoM rroKa3areJrr rlBera EB_v = 0m ,34 oEHaKo r4 flpu
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Pnc. 6. lgarparrrMbr rlBer -BeJrr.truna

Eg_v = Om39 [oJroxenr{e PU Vul orJrr{rraercg or floJroxeur,rr HopMiurbgoro cBepxruraHra
F5 ue 6oree, rreM Ha Bo3MoxHbre [orperuHocrr.r Sorovrerpruecrofr craugaprrr3alllil,I.-

Itrepurre lI cBerJrbre KpyxK[ r{ flptrMbre KpecruK}r [epeHeceubr Hapr{c.5,acpuc.22a p]
It o6ognaqarcr coorBercrBeHHo rloroxerrllq PU Vul ua orofi gryrulaeruofr guarpaMMe Bo Bpe-
ME KBa3[[epI{oAIrIecKI{x rone6auufr 6necxa s 1979 r., Bo BpeMfl 3aMernoro noroty6enr.a
cLIcreMbI B KoHUe 1982 t . LI Bo BpeMfl AByx HelpoAoJlx[reJrbHbrx ocna6lennfr 6necr<a PU Vul,
Koropble flpe[tuecrBoBarl[ 3ToMy norory6enurc crrcreMbr r,r xapaKTepr.r3oBrurrrcb He-
o6rrqHrrr'ru Korropr,rMerpnqecKr{Mr.r csoficrsal,u{: ay N M > au. B [4] narvr He ygarrocb
oAHo3HaqHo orlpeEerll,rrb Qusr.ruecrcni cMbrcJr srux $orouerpuqecKfix aapuaryurt, xora u o6-
cyxAan[cb Bo3MoxHocrI'I cBfl3arb o6ognaqennue qepHbrMr,r Kpyxr(aMr{ [ofioxeHl,rfl c rryrrb-
caullfiMl'I BCIbIXHyBIITeTO KOMIOHeHTa CI,ICTeMbt ]|utfi C BO3HUKHOBeHT,TeM B ero pacullpffro-
qefi ca arntocQepe [brJreBbrx crpyKryp.

Tpeyronrrurxr.r Ha pr{c. 5 o6ognaqarcr [oJroxenrre PU Vul Bo BpeMf ycroftwrroro cocrofl-
Hr.rfl clrcreMbr c Mapralr Ao KoHua aBrycra 1983 r. - JD2445408-563.flonoxerursPUVul
B rrocrregHr.re Mecflrlbr groro roga - JD 244557'7-673, KorAa flpor{3orrmo cJregyroulee saMer-
uoe uorory6eur.re cucreMbr, orMeqeHbr Ha prc.5 xocuul.r Kpecrr.rKaMr.r. B 1984-1986 rr.
cMeulenr,rfl PU Vul Ha AByrrBernbrx ErarpaMMax 6rmu cpaBHr,rreJlbHo HeBerlr,rKr,r, r o6racrs ux
JroKaJr[3auu]r B 3Tr,r rogbr o6gegenrr [ynKTr,rpHbrMr.r Kpr.rBbrMr{, ua puc, 5,6 swr o6racru upax-
Tr{qecK}I @Brra4aror. Haxoueq, rurpr,Ix-flylrKT]Ipnbre n,umytr4 coorBercrBylor flocrleAoBarefib
HOCrr.r HOpMaIrbHbrx cBepxr[raHToB, cltreuleunofi ta ET-y =O\39. (Crporo roBopfl, r.r3-3a
nexoropofi neurnefinocu,r KprrBbrx HapacraHr.rfl MexgBe3Anoro trornouleH]rg Ha EByrIBerHbrx
IMaIpaMMaX IIpII CMerrleHr.r[ ]rcxoAHofr rIocJIeAoBaTeIrbHocIr{ IIo AuarpaMMe AonxHa llpollc-
xopTb ge$oprraaqur orofr uocregoBarerrbuocrr{; B HarueM cryqae BeJrr,rqr,rna srofi ge@opNaa-

rlur.r He rrpeB bruraer 0T 02-V, 3.)
Puc. 5 qerrco rloKa3blBaer, qro o6ulee HarrpaBJreHr,re oBorrrcuur,r PU Vul B rrocJregnr,re ro4br -

3TO rroBbrureHr,re TeM[epaTypbr BcabrxlryBrxero KoMrroHeHTa cr{cTeMbr, cMeule}Me ero B,qorrb
rIocJIeAoBaTerIbHocTr.r HopMirrrbHbrx cBepxrlrraHToB B cTopoHy paHHr,rx crreKTpanbHbx Krrac-
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coB; otrI{AKO TaKafl 9BOrIIoq}Ifl IIpOIICXOIEIT HepaBHOMepHO BO BpeMeHr.r r,I AA)Ke HeMOHOTOHHO,
Ha cpeEl{r{fi Apefto cHcreMbr HargraEbrBarorcfl 3aMerHbre "ctyvaftubre 6nyxgarulr",

.4eftcrs[renrHo, cMerrIeHHafi, Ha EB_y = Om ,39 [ocrreAoBareJrbHocrb HopM:urbHbrx cBepx-
fl{raHroB oKa3blBaerc, om6arcutreft oleBa r,r cnr.rsy Ha6flrcEaBrrruxcff trofioxeru{fi PU Vul na
EDyUnernofi MarpaMMe (U - B, B - V), u panee [4] nau orMeqanr, rrro grfl AAHHBTX Ao
1982 r, BrclroruTerrbno rr1^fluee comac]re Moxer 6rrrr Aocrurrryro rrpu EB_v = 0\48. C yue-
rou 6onee rlo3trI[Ix na6nrcgerurfi raKoe sHaqe]Me Eg-v He yfi]ryIuaer rrpeEcraBrreHr.re fiofly-
qeulrbrx AaHHbrx. Llocraelos. [prrnf,Tb, rrro cucreMa PU Vul, cMeula.ficb B cropony cBepxnrrau-
ToB Bce 6onee paxrulx cneKTpiurbHbrx KrraccoB, coxpanf,er rrpll groM yrrrpaSnoneroBbfr
rg6brror A(U - B) - OT2, [Pyrtaeruar Ar{arpaMMa (B - V, V - R), KyAa r.r3ryqeHr.re B ro-
noce U He Bxo&rr, rloATBepxEaer raxoi BbrBoE. B cauou Aerre, yAoBrrerBopr{TerrbHoe rrpeE-
craBJIeHLIe Ha p[c. 5, 6 ua6[rcAag[r]Ixcfl nonoxerulfi PU Vul ilocrregoBarerrbHocrbro HopMiurD-
HbIx cBepxfl{raHToB, cueu1ennoft ua Eg_y = Om ,39,. ogHaqaer, rITo EMeHHo ynrrpaQuonero-
srrft [g6rrroK orBercrtseueH sa cl,rcreMarr{qecKoe orrgroHeHr{e cvreuleHnoft Ha raKylo Benr{rurry
Es-y [ocleEoBaTeJIDHocI]I HopMttIbHbIx CBePxfl.rraHroB Ha pl{c.5,a or na6nrcAasUxI*ct
nonoxerulfi PU Vul. Hcnonrsya rlooroMy plrc.5,6xax truaruocrr.rqecruft rpa0rr<e Mbr MoxoM
oltreHr,rrb c[eKTpanbubfr nan PU Vul s rorflIe Haruero rrepr{oEa na6nrcAerufi rar 6nngrufi x A2.

BoanpaulaacD K plrc. 5,4, orMeflrM, rrro yrrrpaeuonerogrrfi ng6rrror pU Vul Hetrocrofl.
HeH, OH MaKCr.rMUreH HerrocpeAcTBeHHo rrepeA 3aMerrrbrM uorony6ermeM clrcreMbr (cu. npa-
MbIe Kpecrl{Ku), nnfu B caMoM Haqale raKorlc norory6eunx (c"r. nrpr*og or rrocrregrrero
TpeyroJrbIII{Ka K IIepBoMy KocoMy Kpecrr{Ky, orMe,reHurrfi na rpaQure crpenrofi) 11 [poEon-
xaeT yBeJrHrMBaTSCfl B rIOCrreAHr{e roAbr.

Vtax, Lnatu3 Epefi6a PU Vul no ApyrIBerHbrM E{arpaMuau y6e4rrerrbHo [oKa3brBaer,
rITo BcllblxHyBuufi rconanoneuT cl{creMbl yxe trporuen Qasy rralrulruralrHofi TeMfleparypbr r{
MaKcr{MrurDnoro paE}ryca SorccQepn r{ Haqa[ Bo3Bpaularbcff B cocroflrrue ropflrrero KoM-
IrttKTIIoro o6terra. B teqerre HecKoJIbKr.rx rrer gro Bo3Bparxoe lp[xeHrre upoucxogUT He
MOHOTOTTHO, A B BI{Ee qeTKHX MCKpeTHbrx co6rrrrft, Koropble na6nmAgrorcfl KaK gaMerHbre
uorony6erula cl{creMbl c xapaKTepubrM BpeMeHeM rropflEKa oE}roro-E3yx MecflteB. Heroro-
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pbre Kofl[qecrBeHtr,re xapaKTepr,rcmKu PU Vui e paccvtarpnaaeurtfi nep]IoA MoxHo trorry'
qr,rTb, o6paTl.IBurlrcb K lII.larpaMMaM IIBeT-Be.q[qI,IHa.

tla pr,rc. 6 npeAcrasnenrr Ar.rarpaMMbr rIBer-BerI[rMHa, nocrpoeHHble tro HarrMM Sorouer'
puqecKr,rM ua6nrcAeruru P.U Vul s 1979-L986 rr'.; na rpa$uxr.r He HaHeceHbI AaHHbIe 3a

secr 1980 r. r,r sa [epBbre ceMb Mecflrles 1981 r., KorAa 6recr< cucreMbl orlpetrenflJrcfl He

MeEIeHHofi gsoarcu,Iefr BcrlblxlryBruero KoMrIoHeHra, a 6r,tctpmrrl SoprrarapoBaIlueM I,I ro$Ie-
gyrcutefr D.rccunaqraefr uoquofi rtruesofi crpyKTypbl. hac. 6 noragBlBaer, r{To B Teqeru'Ie floo
JreAur.rx 8 ner 4pefrcp PU Vul rro ArrarpaMMaM qBer-Bellr{qr,rna Hocl,u rBHo HeMo}Iotosurui xa'
paKTep, cKopee MoxHo roBopr.rrb o HeKoropoM 6onee lmu MeHee 3aMKHyroM uI{KJIe, oruI'

caHHOM CUCrernlOfi Ha 3Tr,rX 4,rarpaMMax, oqes[AHo, qTo rlo $nsruecxotr'ty cMblcJry paccMaT-

pr,rBaeMbre ,q,rarpaMMbr aKBlrBaJreHTHbr plrc. I r sarutcryrrtfi uurrt Ha pfic, 6 cooreercmyet
TeopeuqecKoMy rpeKy s6nug[ ToqKr{ rroBopo ra r.pvr MI,IHI,IMi}JIbHofi reuneparype BcrIbIxHyB- .

IJIETO KOMIIOHEHTA CHCTEMbI.

[rxluqecxuft xaparrep gpeftQa PU Vul [yrrrue Bcero BHAeI{ Ha [I{arpaMMe (B - V,V);
r.ra E{arpaMMe (U - B, V) na6nroAaemufr rpeK He3aMKHyr I,IB-34 yrloMl{HaB[rerocfl cucreMa-

Tr,rqecKoro Bo3pacraHxff ytrrpa$raoreroBoro lt36utra, B rlorroce R ltsueperur 6rrnlr na-

qarbr lrr,rrub s 1981 r,, B rlolloce l-s l9B2 r., It fla MarpaMMax (V - R, V) ra (V - I, V)
aMrrJrr.rlyAbr r.rgrtaeneruaft uoragaterefr rIBeTa HeBeII[xu. flOarorvry AII8 KOJII,IqeCTBeHHOrO aHa-

nuzawanlolee no.ExoEflura AuarpaMMa (B -. V, V),
Kar< u ua pvrc. 5,Ipoflnutvr cBerrrbrM KpyxKoM ta pt4c.6 o6ogHa.IeHrl cpeAur{e rIoJIoxeHHff

PU Vul c aBrycra 1981 r. [o trrcrrb 1982r.,T.e,B rrep[ogcpaBx]rreJlbno cuoxofinoro cocroff-
Hlrfi, Hacryrrr{Bruero [ocrre BbrxoAa cr.rcreMbr l.ra rny6or<oro MLTIMMyMa 1980-1981 rr. Karc

cre[yer r,rs &rarpaMMrr (B - V, V), B gror rrepnog c]rcreMa I,IMerIa MaKcIlMaJIbHbrfi [oKasa-
Terrb rrBera B - V, T"e. BclbrxxyBruuft rorvrnoueur 6ru nan6onee xorIoAHbIM. Cornacno rpo-
BeAeHHoMy n [4] gerurrHoMy aHarr]r3y cneKrpa B ro BpeMa ero oQQerruBnar reMrepary'
pacocraBJrflna6300K,aeropaglryc 6rur6rlrgorxl00R6.Jlerou1983r.,rrocrle3aMerHo'
ro roroly6eHr{a B KoHrIe 1982 t., PU Vut trocrr,rnra nau6onrurero 6necra B rloJloce V. lloro-
ry6erule BBe3AbI F5 ua A (B - V) x Om ,2 coorBercrByer, corrracHo puc.5, [epexoEy B cIIeKr-
putnrunil xlacc F0. .ilglrnefruee rroBbrrrrerue reMrleparypbr colpoBoxgaercfl crorlb 6trctpuvr
yMeHb[rerrr4eM pasMepa sBesAbr,.rro 6[ecx ee HaruHaer u&Aarb: K KorflIy 1986 r. PUVul
ocra6ena xa. AV = 0mA5 oruoclrreJlbuo MaKcI,IMyMa 6recxa s orofi rloJloce,

I4graraerane Aiuree crieKTpoSorouerpuvecrue na6nrcEelruff Aalor lrpaKmqecKlt He3aBI.Ic]I'

MO TaKyro xe Kaprr{Hy o6ulefi 3Bonrcuru{ PU Vul B paocMarpl{aae}rltfi IIepl{oE.

.2. CTIEKIPOOOTOM ETPI,IqECKI,I E HCCJIEAOBAHIIfl

Kar u ilpex(Ee [4] , cnexrpoQoror'lerpuvecKrle Ha6Jrlo,qeru.rs PU Vul rvrrt [poBoEI{rII,I Ha

gByx r{HcrpyMenTax: ua cuerrpoSoroMerpe AC[I-38 c BbrcoKLIM crleKrpanbublM paspelxen}I'

eM, ycrarroBrreuHoM wa 1,25 rtl pe$rerrope A3T-1 l, u na rlffTr,rKauarlbnoira cuexrpo$oroMer'
pe c Hn3Kr{M paspeueHneM, ycralroBrleHHoM IIa 70 civr pe$nexrope A3T-8.

B ra6n. 3 npunegeuu Earbr ra HeKoropbre o6crosremctra na6rrogeruft na A3T-11. B 1983
w. 1984 r. [poBoAr{fiocb cruoruHoe cKaur,rpoBarlue creKrpa PU Vul c IuaroM 10 A" s 1986 r.
ua6nrcgerulx Berrficb r rs6paunrrx yqacrKax Arr{H BoJrH, cBofo[Ebrx or cHrIbHbIx crIeKTpiIJIb'

nmx lnrrl,tfi. B raxgyro Horu, Ao r{JrH rroure cKan}rpgBarur PU Vul na6nrcrancs cuerrpoQo-
ToMerpuqecKr.rfi crallgapr, flpI,tqeM rrporpaMMa na6urcg,enuff cocraBrlElacr tax, uto6bt oos'

lyrxnbre Maccbr B cpegrure MoMeHTbr na6nrcAeru.rft PU Vul r{ craHgapra pa3luqzulucb xe 6onee,
rreM Ha 0,1. lloruoe BpeMfl cKarupoBarur.fl oAHoro o6beKTa cocraBrlfl]Io or 45 rrnar Eo I q.

Pacupegererue cre"rparrr"ofr ulornoc1lr B rrrsrryqerfl,rr craugaproB 6ruo sgsro ue [10, 11].
Ha pnc. 7 npeAcrasleubr florryqenHbre HaMr.r na6nrc[aeuue pacupegefleHufl eneprlrl'I B

buerrpe PU Vul s a6corrornrrx epHrlrlax; KaK lr B ra6t.3, B 3ror rpaQux BKIIIoqeHbI TaKxe
pe3yJrbrarbr anarourqnbrx na6nn[emrff B ABe Hoqr.r 1982 r., [epenecer]Ible fis l4l c yroque-

HHeM r.rx a6corrornoii ranu6poexr,l. Hag octro a6cryrcc Beprr{KarIbHbIMI{ orpe3KaMu EaHbI

cpeAHr{e ouu6ru (tlo) narvreperurfr s pasrlnq}rblx ALIarIaBoHiIx gII,IH BorIH.
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1

2

J

4

5

1l.06.82
22.r2.82
30.06.83
7.09.8 3

30.09.83

Ta6nnua 3

CfrenpoQororvrerpuqecKrre xaCnrogenfix ua A3T-l I

29 Vul
I Peg

29 Ynl
15 Vul
o Lac

40
40
40
40

40

6

7

8

9
10

10
10
20
20
4A

7.06.84 29 Vul
13.07.84 111 Her
19.08.84 o Lac
24:.09.86 29 vul
11.11.86 29 Vul

Pesyrrrartr 6oree rymorowrclexubrx cleKrpo+oroMerp[qecKlIx Ha6rtrc[eru.Ifr i{a A3'I-B
rIpeEcTaBleHBr B Ta6[. c, 3ril HaoflroAeru,rfi flpoBo4{nr.rcb rlo ol]llcaHHofr pauee MeTo,u,I{Ke

[4] r rocrur,r ]nracrKax- crreKTpa; ceMb r{s Hrrx tsbrAerlflfl]rcb Bbrxo[HbrM]r rqerlsMlr cleKTpo-
Merpa rulrpu,doir 23,4 A u 6rnu rleHrpl{poBaHbr Ha IflLIHbI Bo]/,$ 3549, 3860, 4723, 5310,
6186,712O Ir 8015 d a nocluofr yqacroK BbrlenffJrcfl r{Hrep@epexu,r.roHHbrM tfurrrpou Ha

EIrr,rHy BoJrHbr 5500 Ac noryunrpxuofr 50 A, ycrauorneHHbrM B peQepeHrHoM KaHarIe, r[e pe-

fl,IcrpllpoBaJlocb LI3TIyIIeHI{e, orpaxeHHoe oT &,IoopaKUI4oHHoi peulerKH B HyJreBoM rlo-
pflAKe. BeponTHar ouru6ra [pr.rBe[eHHbrx B Ta6[. 4 seyuqvlf. F1 fiocIl,Iraer 3% s [oJroce
5500 Ab 5Vo B rTotrocax 4723, 53lO u 6L86 L rc% B rrorocrlx 3549 u 3860 AA, 15 % s noiloc,e

7l2O Ln20%snoroce 8015 A
Paccuorprarra [ofiyqeHnbre AaHHlre,
Kpr.rnaa j xapnc.T \aer peclpegeJreHlre eHeprrr.r B creKTpe PU Vul B rrloxe 1983 r., Kor[a,

KaK orMetlaJrocb Bbrlfie, cucreMa 6rrrra g orHocr,ITeJIbIIo cttoKofiHoM cocrotrHl{lr uocJle norofly-
6eunn s xouue 1982 r., r,r Mex,qy Kpr,rBr,rMr,r 2 u 3 rpa$uxa, gericrnurerbHo, Her 3aMerHbrx pa3-
tturtuir. Cregyroque ABa cKaHa flolyqeHbr n ceurx6pe 1983 r. uocne HoBofi cryrlenu floroiry6e-
Hlrfl cr.rcreMbr, r{ cxoEHbre MexAy co6ofr Kpr,rBbrc 4 w5 [p]r cpaBHeHr,[r c AByMfl rlperbrEyrqr.rMl,I
Kpr.rBbrMr.r o6uapyxunaloT r,r3MeHeHr{fl B cocraBe v3ilyqteP,ufi PU Vul, orMer{eHHbre HaMr,r BbIIue
flpr{ auarrr3e Qo'ronaerpuuecKr.rx Ha6rrmgenufi: Bo3pacrarlre 6necxa R yirbrpa$uollere
corrpoBox,qaercff ofia6rreru.renr 6recra B Eflr.runoBorrnosofi o6fiacrr,r c[eKTpa II 9rI,I ]I3MeHe-

HI,Ifi r,rMelor Mecro rlplr [paKT[r{ecKoM nocrofiHcrse 6necKa a o6nacpr tr = 4400 A Harrruas
c Kpr,rBofi 4 ua cranax PU Vul xoporuo Br.rEr{a eMr,rccl{rI1o, xoropafl Ha crreKTpanblrbrx cHr{MKax
6rnra o6napyxeHa erqe n gera6pe 1982 r. Kprnrre 6, 7 n B Ha pr{c. 7 coorgercrnyror cKaHaM
1984 r, r{ MUro orrrr{qarorc.fi or ,qByx flpegbrAyu{ux, crorrb xe Mzuro pagflnqalorcff r.r rloJloxenuff
PU Vul Ha lrByuBerrrbrx lrrarpaMMax B sn{ rogu. Kpurrrc 9 u 10, ornocfirrtrl,tecff r 1986 r., ne

o6napyxorralor cyrlecrBeHr{brx orrl}rrui or rpex flpeAbrAyruux Kpr,rBbrx, xorfl [ocfleEH]re ABe
flocrpoeHbr rro MeHbrueMy,n,Ifiy roqeK u 3Aecb TaKofi BbrBoA MeHee HaltrexeH,

Pacnpegerenue sHeprlru B cneKTpe FU Vul B rur{poKoM lu{arra3orre Elr,rrr BoJrH - or 0,33 go
5 uru - cranoBlrrcr oco6eHruo r{arnflEabrM rtp]r coBMecrnoM paccMorperur{ pe3}arbraroB
cnerrpoQoroMerpr{fi I{ rrtr{poKofioflocHofi Sororrrerpnn. Tarcue EAHHbre AIra HecKonbK[x xa-
paKTepHbrx [epl,IogoB pa3Blrrl,It PU Vul [pr{BeEeHbr Ha pr.rc, 8. B onfl.recKoM Ar{arla3oHe
IIPEACT'IBIIEHHbIE sAECb KPI{BbIE IOIYI{EHbI YCPCAHCHHEM CNEKTPO+OTOMETPITqECKI,IX AAHHbIX,
a oTEerrbHbre srrarrKlr, I1o KoTopbrM 3Tr,r Kpr{Bbre rrpoAoJrxeHbr B [,Jrr{HHoBoJrHoByIo o6[acTb,
cooTBeTcTByIoT HarrtrIM Ha6[IoAe]uflM r] Ilofiocax IJHKLM; nepeBoll 3Be3EHbrx BeJrr{qlrH B

a6conrcrHrre cfleKTpilrrDnbre rurornocrlr lloflyqeru,ra [poBoro{rrcfl c rroMorrlbro Krrrr[6poBKrr
.U,Noncona [12] . PucynoK rroKa3brBaer, rrro KorAa B KoporxoBonnoBofi o6flacrn crreKTpa
PU Vul cranoBr.rrcfl flpqe $ ee HuryqeH[e cranoBr{Tcfr Bce fu[ee BbrcoKoreMrreparypnbrM, B

KpacHofr Ir r ru$parpacuoft o6xacrflx crleKrpa ltpoucxoAgT HeyKJroHHoe ocJra6[em{e 6necra
cI{c?eMbr.

Ha puc. 9 rpunegeuo colocraBrreurre pacflpegerrerurft ouepruu B creKrpe PU Vul s 1983 ta

1986 rr. ra B caeKrpax HopMaJIbHbIx cBepxrlrrauron, MareurrlrerorrKltcoornercruyrcrHabrrc-

Homep crcana Aata
Cnerrpo$o-
TOMeTpl{qec-
xufi craugapr

Br,rxoAHerr
rqenr, A Holrep cr<axa Ilara

CnercrpoSo-
TOMerpI,Illec-
rufi ctau-
AAPT

Brxo,srar
ulenr, A
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Pnc.7. Ha6rrogaeMbre pacqpegerrenr{s sueprufl B cneKTpe PUVuI s Ar{arra3olre Anr{Ir BonH 3300:7000 A
llfa$prr y rxKan coorBercrByrcr HoMepaM r(puBbrx

EeHI{flM PU Vul na A3T-ll 1.7,83., KorEa cr{creMa HaxoEl,rJracb B cocroflHr{N nau6onrurero
6necxa B rorroc€ V, 6onru.ure qepnbre KpyxKr{ - na6nrcAerurn"r PU Vul xa A3T-l l 249.86,;
o6a pacnpegerenr.rff lrcnpaBrreubr sa Mex3Be3AHoe [oflrorrlenr{e Er,-y =On,3gcornaqro [13] .

Illrpuxoarre fiuuttrr coorBercrByror pacflpegerreflrrffM oHepnfi B crreKTpax xopMurJrbHbrx
sBe3E crleKrpilrrbubrx KnaccoB F0 Ib u A2 Ia, tpweAeHHbrM a [14, 15] u cgaruyrbrM rro
oc}I op&IHaT EO HaI{JIyrnUerO @BIIaAeHU.fi C @BOKyIIHOCTbIO MAJreHbKr{X TOqeK H qepHbrx

KpyxKoB coorBercrBeuno. Pnc. 9 noragrrsaer xopouee coflracr,re pac[pegerreHr.rfi sreprur
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Ta6nnua 4

Cnexrpaatntre [.ltorlrocrrt uBnJAeHHf,

8.06.83 5493,43
25.06. 5511,37
9.07. ss24,43
4.08. ss5t,29
10.08. 55s7,30
1s.08. 5s62,32
16.08. 5563,37
17.08. s564,32
22.08, 5569,30
23.08. 5570,28
24.08. s571,30
29.08. 5s76,30
30.08. ss'17,30
1.09. 5s79,28
2.09. 5580,28
6.09. 5584,28
9.09. ss8't,27
10.09. 5588,35
11.09. s589,33
12.09. 5590,24
16.09. s594,28
25.09. 5603,28
28.09. s606,30
6.10. 56t4,30
15.10. 5623,2',7
17.10. 5625,26
18.10. 5626,26
23.10.83 s631,19
24.10. 5632,20
28.10. s636,21
4.0484 5794,58
3.05. 5823,54
27 .05. 5847 ,53
1.06. 5 852,53
12.06. 5 863,43
18.06. s869,4s
29.06. s 880,44
3.07. s884,39
13.07. 5894,3',1
25.11. 6030,16
5.12. 6040,15
9.07.85 625s,42
19.07. 6265,38
23.09. 6331,34
29.09.86 6703,20

3,8"t 3,87
3,83 3,8s
3,87 3,97
3,80 3,83
3,82 3,89
3,86 3,8'.7

3,87 3,88
3,88 3,88
3,87 3,88
3,85 3,87
3,86 3,86
3,84 3,85
3,8'.1 3,86
3,86 3,85
3,85 3,87
3,85 3,86
3,85 3,91
3,86 3,88
3,86 3,86
3,86 3,86
3,90 3,87
3,89 3,93
3,91 3,93
3,90 3,94
3,89 3,91
3,88
3,89 3,92
3,88 3,93
3,89 3,92
3,90 3,93
3,94 3,99
3,93 3,9s
3,96 3,96
3,93 3,96
3,94 3,93
3,92 3,93
3,92 3,94
3,92 3,92
3,93 3,94
3,92 3,93
3,94 3,97
3,89 3,88
3,90 3,93
3,88 3,93
3,96 3,97

3,84

3,86,
3,90
3,91

3,96
3,9s
3,92
3,90
3,92
3,97
3,94
3,92
3,94
3,92
3,97
4,01
3,94
3,93
3,94
3,91,

3,94
3,99
4,03
4,00
4,01
3,99
3,99
3,99
4,02

4,04 4,05
4,12 4,01
4,02 4,09
4,00 4,08
4,02 4,tL
4,03
4,0s 4,1.4
4,02 4,06
4,01 4,0s
4,02 3,99
4,00 4,03
4,04 4,10
4,02 4,08

4,02
4,00
4,01
3,98
3,96
3,91
3,99

3,g',t

4,01
3,96

4,04
3,91
4,05
4,01
4,13
4,09
4,07

4,06
4,03
4,04

3,80
3,79
3,82
3,'.l8
3,84
3,81
3,83
3,82
3,83
3,80
3,80
3,80
3,83
3,84
3,84
3;83
3,81
3,82
3;80
3,83
3,83
3,84
3,85
3,86
3,84

3,91
3,81
3,89
3,87
'3,80

3,89
3,88
3,87
3,89
3,87
3,89
3,96
3,96
3,94
3,91
3,91
3,80
3,85
3,82
3,83
3,86
3,83
3,85
3,84
3,81
3,85
3,82

3,83
3,83
3,7 5

3,74
3,',19

3,82
3,81
3,80
3,77
3,8 I
3,80
3,72
3,70

3,79
3,73
3,79

4,28
4,24

4,12
4;73
4,13
4,L3
4,10
4,10
4,t4
4,13
4,t6
4,16
4,22
4,05
4,05
4,17
4,12
4,09
4,09

+,29
4,21
4,22
4,21
4,27
4,25
4,23
4,23
4,24
4,ll
4'06
4,L0
4,06
4,12
4,10
4,08
4,10
4,10
4,11
4,08
4,10

4,1t

3,86
3,80
3,84
3,84
3,79
3,84
3,84
3,84
3,84
3,83
1,84
3,83
3,85
3,83
3,83
3,88
3,86
3,82
3,81
3,83
3,84
3,83
3,86
3,87
3,8s
3,85
3,86
3,86
3,8'.t

3,86
3,90
3,90
3,91
3,90
3,90
3,88
3,90
3,90
3,88
3,88
3,89
3,90
3,88
3,8't
3,9r

3,84
3,84
3,85
3,83
3,91
3,84
3,87
3,86
3,86
3,95
3,87
3,86
3,87
3,97
3,91
3;84
3,85
3,84
3,91

.qara
J.D.
2440000+

-logFl, epr/ (c ' cn2 . iru)

l[nuxa nonrrr, A

3549 3860 4123 5 310 5 500 6186 7 t20 801 5
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Blc. 8. PacnpeEeJreu[e egep1'11r{ B cneKTpe PUVuI s Allalla3ore AJILIII BorIH oT 0,33 Ao 5 MKM

1 - yeroitwtBoe cocroflHr.re 1981-1982 r.t.r 2 - yctoftwooe cocro.sHr.re 1983 r.r 3 - na6nroEen[Ia
1984-1985 rr.,4 - Ea6ruoEerMfl 1986 r.
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Ptc.9. PacnpeAeneHr.re gnepruu B cneKrpe PUVuI r.r B cneKTpax HopMarlbur,rx F0 tt A2 cBepxfl{raHroB B

o[TrlqecKoM r,r y JrETp aoloneroBoM AI,Iana3 oHax AnI{H B orllr
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B crleKTpax PU Vul lr HopMarrbHbrx cBepxrr{ranroB B E{arrasone EIr.rH BorrH or 3800 A go
7000 A ![ro xe Kacaercff o6racrr or 3800 Ago 3200 A, ro agecr B r{3JryqeHr{r{ PU Vu1 or,{er-
JII,rBo 3aMereu ynrrpa$norerosrrfi ns6rrrox, BerrlrruHa Koroporo g 1983 r, cornacyercfl c
ero Sorcrvrerpnuecxoft ouenxoi A (U - B) * - O^ ,2.

T'arntr o 6pasoru, cnerrpoQorouerpuuecrlrfi amalru43 PU Vul fioArBepxgaer rolyreunrrfi
uo QorouerpuqecKllM AaHHbIM BbrBoA o roM, rrro B MoMeHT MaKcr{MaJlbuoro 6necxa B rrojro-
ce V ropx.nrfi xounonenr cr,rcreMbr I,rMerI pacflpegeJreHr,re gnepfl{ll B crreKTpe KaK cBepxrr.I-
raHr F0, a K Kor{qy 1986 r" - xar A2,

Haltnyvruee coilIacre pacrpeAeJlenufl sHeprn[ B crreKTpe 3Be3trbr F0 no [14] c Mo[errbHbr-
Mr,r pacqeraMu Kypyua [16] r,rMeer Mecro Elr.f, MoAenr,r c 7rO = 7000 K ulgg =2; wrs
pacfipeAeJlerluf oHepfl.rr.I B crleKrpe BBe3Abr A2 I no [15] lynue Bcero rroAxotrr.rrMoAerbc
7rO = 8000 K u g = 2. Ilpaurre r{3MepeHr{fl Aaror EJrfl 3Be3[br a Car (F0 I b - II) T16 =
=7211t 1170 K ll7luN:,r.aCyg (A2 Ia) Ts6=76351150K [18]. Aanee,rorrrK,ure
oS$errunuux reMrleparyp Ae frepa [19] cnepxnaranrrr F0 r,rMeror eQ$ernmuue reMrrepa-
ryprr 7800 K, a cnepxrnranrrr A.2 - 9l2O K. Haroueu, coflracHo HarrrlrM cfleKrpocKoruqec-
KI{M I,IcfieEoBaHI{ffM (cr"r. ruaxe) s 1984 r. reMleparypa ros6yxgenur r aruocsepe PU Vul
6rna 6nugra r 8000 K, a o$@errrBHbre reMrreparypbr cBepxruraHToB rtt 5-7Vo Bbrrrre reM-
fleparypbr roa6yNgerua 1201. C yverou Bcex 3rr.rx He B[oIrHe cornacyrcuuxca Mex[y co-
6oi gauuux, [pI,IMeM ans PU Vul a nepnofr rroJroBr,rne 1983 r., T.e. B MoMeHT MaKcr.rMarrbno-
ro 6recxa B roroce V, IrO = 7300 K u s 1986 r. Iue = 8400 K.

Ecnr relepr, Boc[oJlb3oBarbcr BbrBoAorr,r [4] o roM, rrro B [epr{oE ycrofr.ulaoro cocrofl-
III{a cHcreMbr 1981-82 rr. paElryc ropffr{ero KoMrroHeHra cocraBrrflrr 100Ro, a reMrrepaTypa
aoa6yxgerurfi B ero arrvrocQepe T,,os6 = 6300 K !r, cJreAoBarerrrno, 716 6rura 6nugra r
6600 K, To c rloMoulblo oqeBlrAnoro cooruorreur,rfl,-c[paBe4rrr.rBoro Erfl c$epuqecK[ cEM-
Merpr,rquo ro lr qepxo refi bHo r,r3n yqamqero o 6beK Ta

4 - 16-o,za vl!v(r"ilY,"
L B'(D j Ro (1)

HaxoAI,IM, uto r nepnofi floJlotslrHe 1983 r., Kortra cr{creMa B floroce V 6rura na 0u, ISapue,
qeNl s l98l r., pa[xyc ropfiqero KoM[oHeHra PU Vul cocraBrrfiIr 88 Ro, aKKoHrIy 1986r",
xorga 6recr< cucreMbr ocna6er na 0mi45,eror paryya yMeHblr[rrcs yxe Ao 56 Ro.

Paccrraorpulr reflepb xonognr,rfi KoMrrouenr cr,rcreMbr PU Vul.
B [4] 6rrro roKa3ano, qro oror KoMloHeHr -- uoagnui M-ruraxr c Tr4- = 24OO K, flpuqeM

rar<ofi rrtnog ile[yer KaK I,I3 alaaJl.:asa ua6nrcgeuuii crrcreMbr B [ep]ro!, rny6ororo Mr{HHMy-
ua 1980-1981 rr", raK Lr rIs paccMorpeHr,ra cnerrpoQoroMerpnqecKux AaHHbrx B 3noxy
MaKcI,IMarIbHoro 6necxa 1981-1982 rr. flooropuM raKoe paccMoTpenr.re, Ha ocHoBe ua6lrc-
geurfr 1986 r.

Ha puc. l0 xnagparlrKl,I flpeAcraBnffIor paclpegerreuue 3ueprrlr B cfieKrpe PUVuls
1986 r. B Ir[rpoKoM EIarIa3oHe AII],IH BoJrH, r.rcflpaBrreHuoe 3a Mex3Be3AHoe rloruorI1eulre
Es-y = 0139. Orr<ptITLIMI{ KpyxKaMr{ Lr roHKofi cruorurofr trwuuefi, uponegeHuofi B Br,rlpr-
uofi o6nacrr c[eKTpa, Ha pI{cyHKe AaHo cpeAuee pacflpeAeneHr.re sHepr[u ts cleKTpax cBepx-
rl,rrauroB a Cyg u uCep, nouyreHHoe rro AaHHbrM U ,151 c yrreroM coorBercrByroultlx 3Haqe-
ru{fi tr{eNsne3AHoro [ornoilIeHr,rfi rr cMeuleHHoe flo ocI,I opEI,IHar Ao Hilr{nyquero corllacr,rff
c paclpeAerleHlleM 3HepryIu n er4uvofi o6nacrr clleKrpa PU Vul. Iilrpux-nyur<rup:fltafr.rrvt]F{t4fl,
o6ogsaqaer pacrpeAelenr{e ouepr}rr B creKrpe MoAerrr Kypyua 116l c T16 = 8000 K u 1gg =
= 2, tarcxe cMelqeuuoe Ao Hill4flyqruero corrtaclrfl c KBatrparl{Kalru n ouguubfi o6nacrw cIIeKT-
pa. CrcrertarrqecKoe pa3nl,Ique Mextry KBaAparr{KaMIr r,r cBerrrbrMr.r KpyxKaMr{ B grr{HuoBon-
noaofi o6racna o6ycloeleHo BKrtaAoM M-rnraura B cyMMapuoe,aryr.*nr. cr{creMbt, H cBer-
TIbIMI{ TpeyrorIbHLIKaMIl .[auo pacllpeAerre]rue sHeprur.r B c[eKTpe ororo uuSparpacuoro 116rr-
roql{oro }i.sIty.qlet,J1.fl., Tevnrte TpeyronbllHKyr - a].laJtoruqHbre Aa}rHbre za 1982 r., flepeHeceH-
HbIe Ha puc, l0 us [41. Enusocrr cBerrlbrx ]r reMHr,rx rpeyronbrulrKoB floKagbrBaer, qro r,r3Jry-
qeHI,Ie xoJloAuoro KoMIIoHeHTa cLICTeMLT PU Vul B lloclte[Hr.re rotrbr ocraeTcfl He}r3MeHHbrM c
roqHocrbro ao - l5%.
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Puc. 10. Pacnpegenenue gHeprutr B cneKTpe xoro[Horo KoMnoHeHTa cucrer"rrr PUVuI
1 - na6nrogeru, 1986 r., 2 - crarr.p.aprurrfi crepxruranr A2,3 - MoAenD Kypyua A.na Ta = 8000 K, g =
= 2,4 - Ng6r,rror I,IK-usnyvenua B 1982 ll1986rr.,5- QyHxqra fIraHKa T = 2400 K,6 - vunuruyrrl
1980 r.

Cruourna.q rorlcraff KpI{naf,, rlpoBegeHHaff qepe3 TpeyrorrbHr,IKr.r, coorBercrByer qepHorefib-

HoMy Ll3flyqeHr.rrc c T = 2400 K. Tenanrre KpyxKr,r, coetrU,rueHubre urTpr.rxoBofi Jrr,rnr,reft -
AAHHbre QorouerpuvecKr{x Ha6roAeHr{fr B Mr{Hr{MyMe 1980 r. [4] , rorga B oouleM r,r3[fre-
IIHI,I cllcreMbr PU Vul [peo6rlaAaJl M-ruraur, Kar nugno r.{B pr,rcytKa, B 1986 r. gror KoMrro-
HeHr B lloJroce K gaaan oKorlo 75% o1Uero rrsrlyqeur{fi crrcreMbr, qro cornacyercfl c HesaBr{-
cr{Moft oUeHKoi{ [21].

3. YIIbTPAOIIONETOBbIE HAEJIIOAEHHfl

HaM rssecrubr pe3yrrbrarrr 4 ceaucoB Ha6rroAem{ft PU Vul c IUE: 26,4,79,, 1.1.80., e
aBrycre 1980 r. ra 3.8,81 . 122, 231. 3ru flarrr orMeqeHbr Ha pr{c. 2 6yxnoi I. Cornaqro
IUE na6nrcgertrxrur, K flrrBaplo 1980 r. crrcreMa ocra6ela uo cpaBnenr{ro c arrpeneM
1979 roaa Halm,6B o6racrr.r 2500 Au Ha 1m,0 oxono2900.\ no-nupruoMy, ero ocna6flenr,re
6r,uo csaeauo c Haq,IrIoM @opvrrpoaaar{a MorrlHofi rrbmeBofi crpyr(Typbr oKorro BcrrbrxuyB-
uero KoMrIoHeHTa cI{cTeMbI. B aBrycTe 1980 r. 3Be3Ay Boo6ue He yAurocb o6Hapyxs.rTb c
IUE, uocxonbKy oHa Haxotrprnacb n my6oxolvr Mr{Hr{MyMe, a 3.8.81 PU Vuluh4eJraB yJrbrpa-

Qr,rorere HopMalbnbrfr c[eKTp A9. K coxalrenr,tm, Mbr He pacloJraraeM EoKnaIoM
M. <Dprgrronra r.r Ap. Ha KoH$epeHqn[, flocBfluleHnofi 6-fiefl.rro pa6orrr IUE, r [oKnaAoM
II.JI. Cennenrtu u P.Buoru ua 10 Eapoueftcrofi acrponoMr.rqecKofi KoHQepeHrlr{u, B Koro-
pblx coo6uaercfl o foree rro3gur{x Ha6rrc[eru{rx PU Vul c IUE.

YnltpaQuoneroBble Ha6rlrcAerurs PU Vul c Acrpo(fr.rsnuecxofi crarilIltx Acrpon [24]
rlpoBolgnucb uawr 1"7.83,, t0.l.84,, 11.7.85. u 28.8,86,; err{ Aarbr orMeqenbr Ha pva.2
6yrnofr A. Ha6rrcAerurff BbrrlorrHflrrr.rcb c BbrxoAuofi urerrrc crreKTpoMerpa, coorBercrByro-
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Ta6nuua 5

Cnerrpanrxue rrJrorxocrn u3Jr5rueHr.rff PU Vul g ynrrpaQuolerosoft o6racru cleKTpa

-logF1, epr/ (c . ct*r2 . o"r).{nuna
BOJIHbI,
A 2 8.08.86

2340 5,1810,05
2360 5,33t6,65 5,67 ,04
2380 5,27 ,03 5,06 ,04
2400 s,27r0,06 s,1B ,0s 4,98 ,04
2420 5,46t6,67 5,65 ,06 5,04 ,03 4,88 ,03
2440 5,36 ,08 4,94 ,03 4,94 ,04 4,76 ,02
2460 s,4l ,04 4,92 ,03 4,88 ,02 4,74 ,02
2480 5,46 ,05 4,99 ,02 4,89. ,03 4,75 ,02
2500 5,23 ,04 4,85 ,02 4,80 ,02 4,63 ,02
2520 5,41 ,06 4,84 ,06 4,77 ,10 4,61 ,09
2s40 5,45 ,0s 4,93 ,10 4,84 ,10 4,70 ,10
2s60 s,26 ,09 4,80 ,09 4,76 ,10 4,s9 ,10
2s80 s,18 ,05 4,68 ,05 4,6s ,02 4,52 ,03
2600 5,10 ,03 4,74 ,03 4,66 ,02 4,51 ,02
2620 5,10 ,04 4,72 ,02 4,66 ,02 4,s4 ,03
2640 4,88 ,03 4,56 ,01 4,47 ,02 4,32 ,03
2660 4,90 ,02 4,54 ,02 4,49 ,01 4,31 ,01
2680 5,04 ,02 4,59 ,01 4,57 ,03 4,38 ,02
2700 s,06 ,02 4,64 ,01 4,60 ,0r 4,44 ,02
2720 5,06 ,01 4,61 ,01 4,55 ,02 4,40 ,02
2740 5,12 ,02 4,64 ,01 4,57 ,02 4,40 ,02
2760 5,04 ,03 4,63 ,01 4,s9 ,02 4,43 ,02
2780 5,05 ,02 4,56 ,01. 4,52 ,02 4,36 ,03
2800 5,11 ,02 4,61 ,01 4,58 ,ot 4,41 ,02
2820 4,86 ,02 4,46 ,01 4,43 ,02 4,28 ,03
2840 4,82 ,02 4,48 ,01 4,46 ,02 4,28 ,02
2860 4,93 ,02 4,5s ,0L 4,54 ,01 4,35 ,02
2880 4,88 ,02 4,51 ,01, 4,49 ,Ot 4,34 ,02
2900 4,'.72 ,01 4,42 ,ot 4,39 ,Ot 4,24 ,01

2920 4,7.L

2940 4,74
2960 4,66
2980 4,60
3000 4,52
3020 4,5t
3040 4,s1
3060 4,54
3080 4,53
3100 4,53
3120 4,56
3140 4,54
3160 4,s1
3r80 4,50
3200 4,50
3220 4,53
3240 4,55
3260 4,46
3280 4,44
3300 4,37
3320 4,43
n4d 4,4',1

3360 4,42
3380 4,39
3400 4,36
3420 4,31
3440 4,33
3460 4,35

,01 4,39 ,01 4,35
,02 4,41 ,ot 4,37
,01 4,3s ,01 4,31
,02 4,32 ,0r 4,27
,0t 4,27 ,Ot 4,21
,01 4,23 ,01 4,t9
,01 4,2s ,01 4,2t
,01 4,27 ,01 4,23

,01 4,29 ,01, 4,21
,01 4,2't ,01 4,21
,01 4,29 ,0t 4,26
,01 4,27 ,01 4,23
,01 4,25 ,01 4,2r
,0t 4,23 ,01 4,19
,01 4,25 ,01 4,19
,02 4,27 ,01 4,22
,01 4,28 ,01 4,24
,02 4,22 ,02 4,tB
,01 4,r9 ,02 4,16
,01 4,15 ,01 4,12
,01 4,19 ,01 4,14
,01 4,21 ,01 4,18
,01 4,18 ,01 4,15
,01 4,18 ,0t 4,14
,01 4,14 ,02 4,L0
,0I 4,12 ,01 4,06
,01 4,12 ,01 4,07
,03 4,11 ,01 4,08

,01 4,r9 ,01
,01 4,23 ,01
,01 4,14 ,01
,01 4,15 ,01
,01 4,09 ,02
,01 4,05 ,02
,02 4,08 ,02
,01 4,10 ,02
,02 4,tt ,01
,02 4,08 ,02
,02 4,tt ,02
,01 4,10 ,01
,01 4,08 ,01
,01 4,06 ,02
,01 4,06 ,01
,01 4,07 ,01
,01 4,11 ,01
,01 4,06 ,01
,0t 4,02 ,01
,01 3,98 ,01
,01 3,99 ,01
,01 4,04 ,01
,01 4,02 ,01
,01 4,01 ,01
,02 3,97 ,01
,0r 3,95 ,02
,02 3,95 ,01
,01 3,95 ,01

qefi 28 A, a rerreH[e oKcno3r{uHr.r BBeBAa yEepxuBuracb B 4.raoparMe &raMerpoM B
1 yrr. wrn. c [oMoIIIbIo oQ-Qcernoro ruprpoBaxr{r, raK rrro pearrbHoe pasperrreHr{e [oflyrreg-
HbIx AaHHbIx 6nngro r 30 A B ra6n. 5 npuregenrr rron1nreHuDre suaqeru{, a6colrorrbrx noro-
KoB oT cl{creMbl PU Vul, Cnerrporvrerp Acrpoxa penrcrp}rpyer r{sJrfrexrre B Ar{afla3one
or 1500 Ao 3500 d xo peurnafl KoporKoBorlHoBafl rpar{Hrla orrpegerrffercfl BKJTaAoM r{Hren.
cr{BHocrr{ pacc,eflHHoro Ha E{oopaKrl}roHHofi peruerKe "6eroro" cBera: trflfl r{3[yrreHr.rg,
6onee xonoEnoro, qeM y 3Be3Ebr F0, a o6nacrr ), < 2400 A pacceannufi cser [peo6rragaerr{
nonegnrrfi crrrHarr BEecD u3Bfleqr He ygaercfl, rorga xax npn Ha6rrlogenlrfix A-gsesg Mbr Mo-
xeM npoEBr{nyrbc, r{ o6Jlacrb 6onee roporrux EIrr{H BorrH.

Ha puc. 9 ruecre c Ha3eMnbrMrr EarrnbrMr{ rrpeEcraBrreHbr pe3ynbrarbr Haurux yrrrpaero-
rleroBblx na6ntoEerufi a 1983 u 1986 rr. - orKpbrrbrMlr r{ 3aJrr{rbrMr,r rpeyroflbmtKaMr{ co-
orBeTCTBeHlIo. Kax r flpu peEyKrIIx{ HaseMHbrx A&rrHbrx, flpr.rHffTo Es_V = 0\39uKpr{Bafl
Mex3Be3AIIoro [oEroIIIeHI{fl B3flra us [13] . Tonxue cruoruubre rilirut4rr coorBercrByror pac.
IIpeAeJIeHufM gHeprruI n ynrrpaouonerosofi o6nacm crreKrpa HopMarrbHbrx cBepxr[rarrToB:
I'I3 1251 wn A2 la B3flro pacrpegerreHr{e oHepm}r B cneKrpe acy1, r.rcupannennoe sa

{s-v = 0n:072, EIfl F0 Ib - pacnpeEelleuue eHeprHI{ B cneKrpe okp, prs-orofi gsesErr
Es-v = 0. IIpu flocrpoenul{ puc. 9 onuruecKr{e r yrrrpaSuoneroBbre Kpr{Bbre pac[peEenenr.rtr
sHeprHlr B crreKTpD( CTaH,qapTHbrx 3Be3A COBMerrIUrr{Cb rroEBr{xKaMr{ BEorrb ocE opAI{Har Eo
Ear{n)rwuero coBrraEeHr{r Ha r{HrepBarre 3200-3500 AA

-logF1, spr/ (c ' cltr2 . cru)

I 1.07.85 r 1.07.85



Pl,rc, 9 uorasbrBaer xopouyro crbrKoBKy Harrffx npaKT[qecKlt oAHoBpeMeHHbIx Ha3eMHbIx

u ynrrpa$roneroBbrx ua6nm4enufi Ptl Vul s 1983 r. He6ornuofi ynrrpaQnonerosltri Hs6rI'

ror, o6napyxeHnbfr [o onlrcarnbrM rrrrue Qororterpl{qecKl{M I,I Ha3eMHbIM cnexrpoQoro-

Merpr.rqeCKI{M A&HHbIM LI He IlpeBblluatou1lrfr 0-1,2, xopouo 3aMeren Ha puc. 9 n ynrrpaQuo-

rreroBbrx AaHHbrx or 3000 A go 6alruepoBcKoro cKaqKa. B 1986 t, cttrya:!:afl oKa3arlacb Me'

Hee o[Ho3Haqnofr: uagerrubre AaHEbre yKagbrBalor Ha HeKoropoe yMeHbueHI,Ie yarrpaQrorero-
soro Hg6rrrxa [o cpaBHeguro c 1983 r., Torga KaK,qaHHbIe c Acrpona, [oflyqeHnble s 1986 r.
floqTr{ Ha Mecflu paHbure cooTBeTcTByrorq[x Ha3eMHbIx AaHHbIX, CB]IEeTeTIbCTByIOT O ero 3A'

MerHoM yBeJrlrqenlrlr, Oguaro ulrpoKorroflocurre Sorouerpl,IqecK[e na6rrcAem{q, [poBoAuB-

urlrecfl n6rugu o6eux [at, He Aaror ourosam,rft rlogo3peBarb cylqecrBeHHble I'I3MeHeHI'Ifl

ynrrpaQnoneroBoro r,r3flyqem.r.fi cr,rcreMbr 3a gror rleplloA Ocrasrqs orKpbITbIM Bolpoc o

rprrtmre pacxoxAenlrfl orIeHoK a6conrorxux rrotoroJo, PU Vul g o6rracrlr 3500 AB 1986 r.
rro Ha3eMHbrM na6lrogeruarM I,I [o gaHHbrM Acrpona, orMe[IM, BbI@Kyrc crerleub coorBercr-
Blr.r orHocr.rrerrbubrx pacflpegenenr{fr oneprux B creKrpe PU Vul n 1983 u 1986 rr. cpacupe'

AeJrer[rsMr,r sHeprfilr B crleKTpax ropMalrurrx cBepxr[ranTos F0 ll 42.

4. TIOJIffPI,I3AUT,IOIIHbIE }ICCJIEAOBAHHff

4. 1. TIOJI'PHMET?I4qECKI,IE HAETIOIEHI4,g

B 1983-1986 rr. uonapuMerpnqecKr,re na6rrc[erux PU Vul [poBo44nl{cb sar'In sa rofi
xe afluaparype n roi xe Mero4{Kofi, uro u paHee [4] : r.rcnonreoBarlcx rIffTLIKaHaJIbHrfi Qo-
roMerp-rorapr.rMerp Ikuponu [6] , ycraxouesnrri ua A3T-ll. Peeynrrarbl 3rI,Ix na6np
genrft cynaur.rpoBaHbr s ta6r" 1, rge uocre KirrrengapHbrx I,I IoJIlIaHcKrIx [ar, lucrla lrsMepe-

uufr u uoryqenubrx QorouerpuuecKr{x EAHHbrx flplrBegenbl I{sMepeHHbIe 3ualleEl'tf, crerlenl{

ronflpr.raarprr{ (p) ir uoaraqroHHbre yurbr rurocKocrll Irorrflpl{3uluu (0 ) c cootrercrByloutllMl{
cpeEne-KBagparr{qHbrM}r ouu6xarru B rlolocax UBVRL Kax cleAyer ue ra6tr. 1, uapauerprr
ga6lrcA&eprofr uotapr.reaUrlr o6uapyxo.rBaror 3aMernbre LIsMeHeHI,Ix. Ho npexge ueru o6cyx-

AaTb T1IKI,IS ll3Merrenllfl, cJletryeT IrcKJIKlqI,ITb BTILIaHI,Ie Mex<ssegfl,Hofr rrontrpl{3allu}I wlepeilrw
ot ua6rrcgaervtofi r< co6crgenlroft uolapll3aul{fl ]l3rlyqew!fl PU Vul.

B [4] rvmr yrMrbIBaIIrI Mex3BesA]ryrc roJlflpl{sallrlo Mero[oM ll6repra t'r' lp. 1261. OAIlaro

oAHo I{3 rlpegrloJroxenrfr, nexaulux B ocHoBe grofo MeroAA - flpetrflofloxeHue o fiegaBficl4'

Mocr1r op[eHTaur{r,r rurocKocrrr co6crBeunofi norrpu3alll{}I or III,IHII BorIHbI ]I ee fiocroflHcrBe
BO BpeMeHU - rrpegcTaBJrffeTcfl AoBoJrbHo r,rcKyccTBeHHbIM B flplInoxeHl{H K CyUIeCTBeHHo

HecraqlroHapnoft crctetre PU Vul. Eolee ectecrsenno rlpe[;torroxexl{e, qro op}IenTaqufl lrrloc'
Kocrr.r florrflpr{garl}rll co6crlenHoro r{3iryqeHlls o6terra Menlercfl or ,I]8TrI K Eare, ocra'
Baffcb B Kaxryp Eary He3aBr.rcurnlofr or EIlrHbr BorIHbI. Torga, 3aEaBaff IIII{Hy Bonubl

).-u*, Ha xoropoft crerleub rurexeeesgnoft flonflpr,r3aul{H MaKcLtMiIJIbHa, Moxno orlpeEe'

ITLITb BeJIurMny orofi MaKclrMarlbHofi crereru [orlffpl,I3alluu Pmax fr opHeHTaIIurc ruIoc-

KocTI{ ttlexeaeo4nofi Iloilflpl,Isarlurl 0 **, - TOJIbKO IIO na6rrcAer[rgM LISyqAeMOrO

o6beKTa. flogpo6no oTor Merog I,I3rIoxeH s 1271. flpruerma ero ro scefi Co-

BoKyrruocrr{ Harrrux rrorrffpr.rMerpr.rqecKr,rx ua6rrcflerufr PU Vul 1982-1986 rr.- H _rlpr'
HflB Har.rfuIree BepofiTHoe auiue*ue).."*=^0,56MKMEIIflEarutofio6lacrl{IaIIIKT}IKIr [28], uu
Harlr:rlr pmax = O3O r O,OI% tr 0^nr*, = 170,6 !l:4.

llpuvrbnenuuft uero[ Toxe He 6eayupeueu. Bo-uepuux, oH He rlo3BoJrfler orAenl{Tb rloc-

Toffrtrryrc r{ MeEIeHHo MeHffrorqyrcca KoMrroHerrTy oKoJIoSBesA,Hofr norapueaqul{ oT Mex3Bes[-

nofr noraprsaqfiu. Bo-sropbrx, @uracHo r{aurr{M Ha6nrc[eliliflM, B HeKoropble Aarbl flpeArlo-

rroxeHlre o He3aBr,rcr,rMocrr,r opr{exTaqulr rtnocKocrll co6cTBeHnofi flonflp[3ufuu PU Vul or
urr{Hbr Borrgrrr He BbrrloJrnflrrocr (cu. prc. 1l). Tepr ne Menee, flonflennble llapaMerpbl Mex-

eneagHofi rlorrf,pl{3auuu oKa3aJrl,rcb [oBorll,Ho 6rugxtt K HarIrHM rlpexruIM oueHKaM STHX Be'

JrHrMH, HafrA,e[HbrM rro [orrflpr.rsauufi oKpecrHblx gBe3A I{ MerotroM fldxepra u ilP,i Pwax =

= 0,2% tr g*r*, = 14"; rro3ToMy [rfl rrepexoAa or xa6nrcEaeMofi K co6crseunofi [orlffp]I3a'

U{u r,ranyqenr{s PU Vul Mbr flplrnflJrr{ grr{ HoBbre BHaqeHu, flapaMerpoB ]rexgsesAnofi florlflpH'
3arrilil, onr,rpemtu{ecq Ha 6onee flpoEonxl,rrenrurri pxg Ha6nrc[em{fi.
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hrc. 11. Ilpuueprr cJroxurrx BeKTopHBrx
AI{arpaMM co6crseg}rofi rtonspilgaufifi r,r3-

nyqeHur PUVuI c pa3fllluroft opueura-
quefi rurocroct[ flonfipr{3arliltr B noflocax
UBVRI
l{uabpu y KpHBbrx coorBercrByror cneEyrc-
ugrM AaraM: 1 - 7,9,83, 2 - 6.4.84, 3 -23.10.84,4 - 1,8.86,5 - 30.5.86,6 -
I 6.10.86

- 1,0 -4i 4r q; /,0

flonytexnrre raKlIM o6pasoM napaMerpbr co6crseHHoi rrontrprrsarrur PU Vul c 1982 no
1986 r. npI'IBeAeHbI Ha pI,Ic. 12 w 13; B rrnxuefr rracrfi plcyHKoB Aaxbr sHaqegrfl 6tecxa cuc-
TeMbI B flofioce U ]I rloKa3areJlf, uBera V - I, Prcynr[ rroKasbrBaror, qro B TeqeHr{e Bcex
tIffTI'I rler Ha6rIrcAaJII,Icb Heperyrlffpnbre Baptrrutrlru o6o[x fiapaMerpoB rlorrflpr.r3aqul,t c xa-
paKTepHbIM BpeMeHeM oKorlo 30-40 cyr, I,I crerleHb rlorrflpr,rsaUfiw lutrrb B peIIKr{x cryraflx
llpeBblluana l%. B orger,l;Hble ce3oubl I,r3MeneHr{fl creuenr{ rroflflpr,r3aurur wvrelrr4BtrA rlrraBgbrx
rore6arulfi (1984 u 1985 rr.) I4rIu xapaKrep BcrrrecKoB, HaJroxeunbrx sa 6oree Me[rreHnbre
r{ rr;raBnbre r.t3MeneHr,rfl (1986 r,), Bo sce ce3oHbr Ha6[rc[arr.rcb 3xaqr,rrelrbHbre Bapuauur{ tro-
3rrur{oHHoro yflra rurocKocTr,r co6cTBennofr uolxpfisa\ilu, [po[cxotrI,rBrrrEe oAHoBpeMeHHO
BO BCeM CneKTpZIrrbHoM &rana3oHe,

I'Ia cpanuerut, pttc, 12 r.r 13 cnegyer, qro r,r3MeHeHr,rfl fiapaMerpoB [ofiffpr,rgaqr,u{ flpo]rcxo-
EI'InI'I B ocHoBHoM HesaBLIcI,IMo: B fiepr{oAbr orHocr.rreJrbHo cuorcofrHoro cocroflHllfi creIIeHH
rlorl.f,pl{3alul{ .ruadn](l.Eatucb 3HarMTeJIbHbIe I,I3MeHeHrrfl opr{eHTarlru{ rurocKocrr{ [orrflprrga-
qHI{ (1983 r.) r'r ua Qoue goBorlbgo rlrraBubrx ugMeueHui yrra ua6arcgaracr u"nrr*&rr",
[orlffpl'IsalluoHHaa aKrl{BHocrr (1986 r.).I,Inaenr,r Mecro rrept,togbr r.r oAHoBpeMeHHbrx BaMer-
Irblx lIsMeHeHI{i o6onx rlollspu3allronubrx rapaMerpoa (1984 rog). Puc. 12 u t3 HaBoAfir
Ha rlo[o3peHl{e o 9yIIIecrBoBaHI,ru raKxe MarroaMflrrr.rry'Aubrx rone6arufi [orrflpr.rsaur.roHHbrx
rrapaMerpoB c xapaKrepHbrMr.r BpeMeHaMr.r oKorro 100-150 cyr. orMer[M, HaKoHeU, qro xa-
paKTep I'IsMeHelII{fi [apaMerpoB noJrfiprr3auur.r B pa3nbrx c[eKTpaJrDHbrx trotrocax [paKTr,r-
rlecKu o&'IHaKoB, xor.fi aMIrrIIrryEa r.rguenenr.ri crerleHr,l [orrflpr.rgarlu]r cHcreMarr,rqecKlr yMeHb-
Irlaerc.fl rrpl,I lepexoAe B EIr].rHHoBo[HoByIo o6racrr.

Ec[t{ orsnellbcff or nepermcJlenxblx Bblrrre r{3Menemrfi rtofiflpll3arlroHHbrx rrapaMerpoB
PU vul Ha cpaBur,rrefibHo KoporKr,rx BpeMeHHbrx r{HTepBalrax, ro prrc. 12 n 13 nora-arur"rrr,
uro cpeglufi ypoBeHb cre[eHrr noJrflpl.{sarlltr{ B Teqeu}re 5 ner ocrasarcff [paKTlrr{ecKu rrocrorn-
HbIM, TorAa KaK llo3ltrIuonnufi yrofl rulocKocrll [orl.f,pr{3aUr{r.r B cperulertt MoHoroHHo Bo3pac-
TIIJI, I'I 3a Becb flepuoA na6nrcgerufi 3Ta IulocKocTb rroBepHyJ]acb rrorrTr.r Ha tro1r o6opoTa B
xaNgofr crleKTpiurbHoft nouoce. Ecru oror rroBopor o6ycloBleH op6uralrntrrur usrxeru,r.,
KoMrIoHeHToB crcreMbl PU Vul, To trepllo[ TaKoro muxeHr{fl gorrxeg 6rrrr 6n[eor r< 8 ro-
ga.na. Hesaaucuvrufr anatus JrfreBbrx cxopocrefr Aaer 8,8 t 1,5 roEa l29l .ItpnMaccaxKoM-
rIoHeHToB oKoJro I M6 u raKoM op6lrranurou [epuoAe 6onrruas ttorryocb cr,rcreMbr Aorrxga6rrrr6lugxax6AE.

, Conocraeul{ -Teuepb [oflyqeHHble EaM]r florrfipr{3arlronHbre r $ororvrerpuqecKr,re xapaKTe-
PI,ICTI.TKI{ PU VUl U PACCMOTPHM 3ABI,ICI,IMOCTr Pf OT EIII,IHrI 

'ONNr' - 
3TO AACT HAM BOSMO211.

Hocrb rlepeftTl'I K o6cyxAelmrc $usuuecrux ttpI,t.r{H [oJrrpr.maur{H usryqem.rfl cucrerrlrr PU Vul.
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4.2. COTOCTABJIEHI4E rron.fi Pr,r3AUI4OHHbrX
II OOTOMETPTqECKI4X NAPAMETPOB

Kar cregyer fis pt4c. 12 u 13, pearufr pocr 6lecrca PU Vul n ynnrpaQrorlere B Komre
1982 r. r,r B cepeAr,rne 1983 r. [paKTr{qecKr.r He orpa3r{rlcfl Ha creIIeHI,I [orIflpI,I3aIpI?I, Ho B Teqe-

ru.re 6rrcrporo norory6enufl cucreMbr s 1983 r. lIMerI Mecro KparKoBpeMeHllbfr pearufr no-
Bopor rrnocKocrlr [ofirpr,r3aur,rrr npr,rMepHo Ha 90o so BceM onrl,IqecKoM EuauagoHe; rorlffpl,r-
Merpr{qecKne na6nroAerms B Korqe 1982 r. 6rnr uenee p-gryrrflpHbrMr{ H onr{ He flosBorlrlor
yrBepxgarr, qro raKofi xe oSQerr lrMerr Mecro r,r B reqerlue [epBoro srILI3oAa cl,Inbnoro rro-

rony6enux clrcreMbr"
B 1984 r. Ir3MeneHlrfl flpKocrlr PU Vul B rrorroce U u creuenr [orlflpr.rsaur.rl{ ffi uuern cxog-

urfi xaparrep: Bo BpeMfl [rraBHoro rroHr,rxeHr,rff r,r [offie[ymuero yBerIHqeHI{x 6lecra cucte-
Mbr crerreub rloJrflpr,r3auur{ Toxe c[epBa rrrraBHo yMerrbrrlanacb, a 3areM Bo3pacriula" Analo-
rr,rrlHbre r,I3MeueHufl I,IMeJIT{ Mecro B fioJrocax B u V, no n R lr I raxue I,I3MeHeHI.rfl 6tecr<a ne
6rrrlrl saMerurr. A r.lguenenl,Ifl flo3lrq]ronHoro yrna ]rMerllr B 3To BpeMt BecbMa reperylapnrfi
xapaKTep. B 1985 r" cBfl3b Mexpy r,r3MeHeHr,rrMH crefleur{ rlorrfipr.rsiurI,Ilr u 6recra B yrlbrpa-

Quonere craHoBlrrcfl MeHee 3aMeruofi, a rrosrrulroHubrfi yron Meuffercf, 6oree rtrtasno. Ho s
1986 r. orrtrTb HaMerrrrlracb Koppenflqua 6necxa lr crerreur,r [oflflpr.r3aur[r, xorfl ArIfl ororo ce-

soHa 6nuu xapaKTepubr BclJrecKr,r, a He rrJraBHbre Bapr,raqur{, rar s 1984 r. Bcrmecxu 6recrca
r.r crerrenr,r [oflflplrorruur,r s 1986 rogyrrpoucxogrn]r B ocHoBHoM *n rpeuerurdM uHTepBiIrIe,

orpaHHrIeHHoM EByMfl qerKlrMr,r MaKcr.rMyMaMr.r loKa3arerlfl uBera V - I - JD 2446620 u
2446680.

[IamsAuoe [pegcraBJrenr4e o cBffsrr 6necxa l,t crerreHr{ rroJrflpr,r3aqr{[ PU Vul s noloce U
B pa3flr,rrrubre ce3oHbr ua6rrc4enr,rfi Aaer pnc. 14; xorr,ruecrBeHno 3ry cBflsb Moxno oxapaKTe-
pr{soBarb coo rBercrBylo u+{Mr.r ro oQ Quque HraMr,r Ko pperrfl rluu (ra6n. 6) .
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roA rtrncrro

uslteperrai
r (u, Ptr) Io& tlucno

usrreperrnli
r (u, ptr)

Ta6rlrqa 6

1982
1 983
t984

26
48

25

34
37

+0,53 t 0,14

-0,24 + 0,16

-0,58 t 0,11

0,42 t 0,16

-0,51 t 0,11
19 85

1 986

Taruu o6pa3oM, cBfl3b Mex4y flpKocrbro PU Vul r{ crerleHDrc norlffpl,I3aufi]I ee ]I3rIfIe-
Hr{fl HeoA,HOsHaqHa 1r He r{MeeT ycTofiqr,rBoro xapaKTepa,

. Buure Mbr rloKa3arrlr, rrro ocHoBHbrM rrpoueccoM, orlpeAeilflIour,rM Bap]IauruI ualyqeru{ff
PU Vul B [rr.rpoKoM prarrasoue ErrHH BoJrH, flBrrflercfl Bo3Bparuoe trBllxeHue BcrlblxrryBurero
KOMTIOHeHTa C?rCTeMbr r,r3 COCTOflHHfl CBepxrlrraHTa B COCTOflHT{e 6ell0ro KapJII,lKa. TO O6CrOs-

TEIIbCTBO, IITO MEXIY $OTOUETPUUECKIIMI{ I{ IIOJIffPI'I3AUI,IOHHbIMI,I flAPAMETPAMI,I C}ICTEMbI HC

o6uapy)s,rBaercfl TecHaff cBflgb, ognarraer, Irro rloflrpr.rsaul,Iff l,Igfiyqerfl,Ifl PU Vul o6ycnorne-
Ha He 3THM OCHOBHbTM npOUeCCOM B CI{CTeMe, a HeKOTOpbTM COIIyTCTByIOqI{M MeXaHLI3MOM

(unu uexanusMam,r).

4,3, 3ABI4CLIMOCTb CTEIIEHI4 NOJI'PI43AIIHI4 PU VUl
OT IUIHHbI BOJIHbI

3asucflrnrocrr creflenlr coOcrBeHHofi flon.fiprlgar+rr{ r{BnyqeHr{fi r{ccrlegyeMoro o6beKTa or
Err.rubr BoJrHbr, T,e, BoJrHoBafl 3aBr,IclrMocrbpf Hecer, KaK apaBrrro, cyurecrBeuHyto r.tuQoprr.ta-
qurc o MexaulraMe florlflprr3arruir t,t, crregoBarerrbuo, o $uauuecrux cBoircrBax rlgflyqarcuero
o6r,eKra. Mrr paccrvrorpeJru HecKoJrbKo AecffTKoB BorrHoBbrx 3aBl{cl{Mocrefi pf PU Vul u
oro6par[ 11 ua nux, xapaKrepHbrx riu6o $opltofr xpunofr, rtt,r60 reM, rITo oHI,I orHocsrcr K
MoMeHTaM, KorAa 6buru o6uapyxeHbr rar<ue-ru6o oco6exHocrr.r 6recxa, uBera I{ creIIeHLI
norrflplrsaul,Il,I lrcc]retryeMofr crrcTeMbr. Monaenrr,r na6nrotreru.rfi ornx I I sorr-rosbrx gas[-
curuocrei pf, orr'reueuu Ha pr{c, 12 n 13 3aHyMepoBanHbrMr{ crperrKaMlr, IoJIr,raHcKr.Ie AHI,I 3Trrx

MoMeHroB raKoBbr: I - 2445150, 2 - 2445270, 3 - 2445532, 4 - 2445585, 5 - 2445963,
6 - 2445985, 7 * 2446289, 8 - 2446518, 9 * 2446601, l0 - 2446628 u 11 - 2446759.
Catar,r soruosr,re 3aBr.rcr,rMocrr{ pI B yKaaannbre [arbr rrpegcraBrreubr na prc. 15,

Oro6panume BorlHoBbre 3aBr,rcr.rMocrr.r [oBoJrbHo pa3Hoo6pagHbr, u Ha puc. l5 oHI,I paclpe-
AerIeIIbI no 3 rpynuarvr" Xaparrepuofi oco6enuocrblo KplrBbrx pf; ueprofr rpyflrlbr flBrlflercff
xpyrofr pocr crefleHr,r [ofiffpr,r3aUr{il n ylrrrpa$lloler (plrc. 15,a) , pStr.3Tr,rx crryr{aeB T[rMqHa
Hr.r3Kaff rrorflpr.r3aqr{r B rrolroce B: ps ( O,5%.Bo Bropyrc (puc. 15,6) rpyflry co6paHbr Kpr,r-

nrre p[ c MaKcrrMyMoM rloJlflpr,r3arl?rr{ B flonoce B r.urr.r V, Errff Hr{x xapaKTepHa Befiuqr,rHa pB -
Nl%.K rperrefi rpyllle (prnc. l5,e) orgecenbr gBa rlpoMexyrorrHbrx cryrraf,.

Mrt pacctvrorpeffu paclpelerlenr,re BoauoBbrx 3aBrrcr,rMocrefr pf; yraeannbrx rr{rloB Bo Bpe-
MeHr,r u Haultrrt, qTo fiepexoA oT oAHoro Tlraa K ApyroMy npol,rcxo4,rT 3a HecKorrbKo gnefi u
[pI.I sToM He saMeTHo KaKoi-IIEfu cBfl3r,r MexEy rro.fiBJreHr,reM rofr raru finofi sorHoBoi ga-

Br,rcrrMocrr,r pf u oco6emocrflMr.r 6necxa lilrr rroKasarenefr qaera crrcreMbr.
Hanounuu pesylbrarbr reoperr,IqecKr.rx l{ccrreAoBanufi, ornocsulr{xcfl K Br,rgy saBrrcfi-

MOCTr,r lh.
flpu paccearuu cBera Ha MerlKr,rx rrbrileBbrx qacrnuax lI MoneKyrrax r,rMeer Mecro Psneesc-

KOe paccetHue,_ flpu KoTopoM cTerreHb rloltfl.pu3a\uu KpyTo pacTeT c yMeHDrxeflr4eM Eflr,rlrbr
BorIHbI KaK I-4. flpu yse[uqeHr,r[ pa3MepoB rrbrJrr.rHoK MaKclrMyM ererreH[ IloJr.Epr.r3aUr.tlt
cMeulaercq B cropolry 6orrrwrx EIrrH BorrH r{ ee Berruqrrna 3aBr,rcr.rr or opr,reuTaur{u qacrlru,
a Br,rA Bonnogoi gas[cr4rvrocrr.r olpeAenrrercff pa3MepoM, Qopnrofi lr xfiMr.rrrecKuM cocraBoM
rlbrrlr.rHoK. Ilpu'1pacceam,u,r Ha oqeHb KpynHbrx [brJrr.rHKax r{ Ha cBofuAHblx 3neKTpoHax B

oguopognofr cpeAe 6es MarHr,rTHoro rroJrfl cTerleHb flonrpr{3aur{r,r He BaBr{cnT oT [Ir{Hbr Borr-
nlr. B lpucyrcrBl,Iu MarHI{THoro rlorlff cpeAa cranoBr,rrcfl arrr,r3orpo[Hofr, u cuexrpa;lbr{afl Ba-

75



Ia
l\

i$.-

NL
qa 4+ 0,5 Q6 Q7 Q8 ),*n

4/P,

2

I

0

I

a/n
I

2

0

I

I

0
4J 44 45 0,0 47 48 ).,uto/ 4J 4+ 46 Q6 eZ QB L,mn

Pnc. 15. Xapa<repuue BoJrnoBbre sanucmraocrr,r pf,
tlH@pbr y r(pHBbrx coorBercrByror gararrl na6arog-enur?, yrasahubrM HyMepoBaHHbrMr{ crpenKa w1,apnc.l2u13

Bl{crlMocrb rrapaMerpoB [on.rrp?r3aur{r{ npuo6peraer ,,rop6aryrc" 
Oopr"ry, [pr.rqeM rroloxeur,re

MaKcI'IMyMa cre[eHl4 Ilorlflpl,I3aqrur ].*u* onpegefiflercfl. rlapaMerpaMr,r rracr11u I{ cpegbr: 11pn
yBenur{eHlaH HanpffxeHHocru MaTHLITHOTO nOJIf MaKcI,IMyM rlorrflpr,r3allru{ cMeulaercfl B Ko-
porKoBorlHoayrc o6racrr [30] . Ilpr.r saueruofi onurqecrofi ronurne o6onorucu rrorBrr.fl-
eraff 3aBl'Ic[Mocrb rlapaMerpoB flonflpr{3arlHlr or reoMerprru o6onorncr. Hanuwe KpyrrHbrx
TeMneparypHblx EeoAHopognocrefr n aruocQepe sBe3[br r,urr{ B ee o6olo.uce raKxe Moxer
Aarb HeMoHoronurni xoA cre[eHI,I norrpusaqru c ,ryrr.trofi BorrHbr [31, 32). C yrerorra eurx
Sarco_n_ _u,egeiuerr'r K paccMorpeullrc flon)n{eur{brx rronffprrMerpr,rqecKux [apaMerpoB r3[yqe-
rurs PU Vul.

ru
,,,\;,a.<

-r- 
I

A(
HI

4.4. BO3MOXIIbIE MEXAHI,I3MbI [OJI.{PI{3AIII{U I43IIYIIEHI,I{ PU VUI

4,4. 1, Iloute eaa uo dent

Eue so BpeMr rny6oxoro ryIrMMyMa 1980-1981 rr, BosrrlrKrro rroEospexrre, qro ero
croKparHoe ocna6lerule 6necxa PU Vul o6yoroaneno QopmlpoaaruleM BoKpyr BcnbDffiyB-
rlrem KoMrIoHeIITa crrcreMrr uoqnofi urmesoft o6onowcu. B [4] rvrtr ilon5rur{nu pflA HesaBr{-
cuMblx IIoErBepxEPHIrft erofi fl{rloresbl. Bo-ueprrrx, PsneescxuM paccef,HrreM Ha rrbmr{ Mox-
no o6tscrulrr inouaarxo "rofly6ble" usera cucreMrr , *nr*nnyri 6uecra. Bo-aloprx, non-
HoBafl SaBI{c}IMocrb crerlenl{ Ilonfiprmarsru p[ aftrusu MnHrrMyMa Herrfioxo @ortsercrBoBaJra
nruesofi MoEeaI{. &rperrux, Quauuecrue yororud B oKpecrHocrrx BcrrbDffiyBrueno KoMrro-
HeHTa B Harliaile 1980 r., geficmutemno,6butr{ gocraroqno 6rugru K TeM,Koropbre peurr{3yror-
cfl npn BOIbIIIIKD( HoBbD(.gBesE, corrpoBoxgproqrxcfl QopnarpooaruleM rrbmeBDrx crpyKryp.
Ilosgnee E0urvroa [33] o6uapyxa.ur, qro yrrer peurbuoro pocra pagMepoB ubrJrr{HoK B rrpoqec
ce <[opm.rporaHrrfi rrbrJreBofr o6oloucr.r nogsolaer c Hooxr{Eaunoi n6nuorofi rocrponirrcm
EoBorIbHo roHKI'Ie QorouerpuuecKlle u KoJropr{Merpr{qecKne cnoftcrsa PU Vul - pasgoBpe-
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MeHHoqtB MI{HI{MyMoB 6necra B pagHblx fxacfi(aJ( c[eKrpa, crpyKrypy Kpr.rBbrx 6lecra ua
sHalMTeJrbHoM BpeMeHHoM r{HrepBaJre u cloxnrni ApeftQ cucreMbr no 4.rhrpaurure rlBer.Berru.
rMHa BO Bperulff 3IOr0 Mr{Irr{Mytrla. Taruu o6pasou, HeT coMHeHuft, ,rro rny6oxnfi ulruuytra
6necra PU Vul s 1980-81 rr. 6rm o6ycnoanex [poqeccoM <[opm.rpoaurls uorunofi urme-
soft o6orottr(u, r, o6cyxgpa ru6trogemrs cncreMbr B lrocJleEylorqfie noEbr, Mbr AonxHBr Bbr.
f,'cHttl\ He coxpaHl{rncb ItYr cJIeAbI erofi naougrofr o6ono.ucu r{ He rlpol.rcxoAflT nr{ cefiqac Ho-
Bbre aKTbr Qopnanponarux nrrru.

Cornacxo [4] , nenocpeAcrBenllo nepeA BbrxoAoM cr{creMbr PU Vul rs rny6ororo mrrur.
MyMa oKoJlogBeg$rble [buII{HKrI 6stur 'yxe 

Eocrarolrno 6nugru no cBor{M orrrrrrrecKr{M
caoiicrBar'l r o6lrwrrrrr TIbuIHHKaM uexoresgnoft cpegbr. Ecnu currarr, qro ll [orrfipr.r3yloqaf
cnoco6lroct sroft oronogsegEEofi cpe[br raKoBa xe, K&K UeXSrgsgnofir 19 ar.u.ir nlrrpr.
saqlm u noffIoulexl{e gBqa B oKonosBesEEofi cpege EonxHbr y[oBnemopfirD @ornoruenr.rx)
pl\V<2,8Volrrug [34]. Ilocronrxy {p - 0,86,* cr,rayu, olwrwrtAV - O^;3,ud;r;;..una, geftcru{TerlDHo, 6nugxa x na6nnAEeuofi arvmnnryge enrcrryaquft 6necra cucreMbr.

Tar rar flomo,,treHl{e cBera B oAHopoArroM ourrrqecKn rorrr(oM nbr,reBoM q]roe om.rcbrBa-
ercr Sopvrynofi

AV= l,O86ntenl,

t4e a - paMyc rIbmI{HoK, Q - xooSQuuIreHT gKcruHK:4rrti,n- flrrorxocrb rocrnrlu / - ror-
UII{Ha CJlofi, To -Ipu TI{IUqHbIx AIIfl Me)IsBegEIIb-D( IIbmI{HoK 3naqeHl{flx A = lfs Cu ilQ=2
u npt AV = 0f3 nonyuaeu nl'=4 X 108 cu -' , rrpn cKopocrlr pocr*perrufi 50 xna/c- [4]sHerEurfl pa4{yc oSonoucr.r ga 6 ner AonxeH Eocrrilrb 10 13 clr -irrrrn*rur, Koropafl B Hec-
KoJIbKo pa3 upeBblruaer KaK naqalrnrrft pasMep urmesofi o6olorucu, TaK u ee nrlreruru,rfi
&ryrpc^mrrfi |aPdyc, ecfll{ oH olrpeEerlf,erci yotonuer"r paBeHcrBa paguaqrronnoft renmepary-pu 1000 K [4], floeroruy r{3 npr{BeEeHnofi_oqeru<u flpor{3BeAeur.rt nl notytaer, 

"p"flurL[JrorHocrb rIbuIeBbD( qagruq 5 X l0-? crrt-3. C4epr.rqecK[ cuMMerpr{qHaff o6ono.rKa rarofi
rrrrorHocflr tr yKa3aHrrono pasMepa r{Meer Maccy s x to-] u". ouea'rguo, ero repxrulfi npe -
EeJI Maccbl nrureaoft o6onotncu PU Vul, TaK KaK AV = 073 - MaKcr{MgrbHafl aMflnr{Tyga Ko-
ne6aruft 6necra. 3auemlu, rITo gror aepxnufi [pegen ta l-2 ropf,AKa BeJrr{rg1br Megbrrre
Maccbr nbuearrx o6oloqeK HoBbrx ssesg [35, 36] .

llrar, ua6nroEaeMoe oruolueHl,re plAV ne fipom{Boperur nruresoft Mogerr}r, Ho orcyrqrBr{eycrofttuaoft Kopperl.ffIlulr MexAy nonrpr.raaunifi u 6necrorvr PUVuI os,arraer, qro rrbrrreBafl
o6onowca He fiBrrflercfl peu&uouI.rM 6axroporu B fi3Meueurrfix orr{x XapaKTepucrr,rK cr{c.
TEMbI.

Bornogrre 3aBr{cuMocrlr crerleHrr ttorr.f,pllgaqruI usrrytrcfiilfl, BblxoA,.Errlero Lrg orlTr{qecKl.rronrofi nrmesofi o6ono'ucu, 6rur paccwrranu lllororra [az1 . cornacrro.ero pacqerarrr, Sopua3aBI{CI{MOCTI{ A OllPeAerlf,erct cocraBoM rr pasMepaMr{ rrbrrreBbrx .racrraq u cna6o ,a"r.rcrni o,
reoMerPul{ o6onotxu. llocxonrry B nepl{oA r[opla.rpoaarux urmesofi o6ono.rKr.r xr{Milqec-rufi cocras BHeruHIrx oroeB BcllblxtryBrueno KoMrroHeHTa cr{creMu PU Vul 6ru 6nugor
K IIOpMUIbHOMY, IO eCTeCTBeHHO ClMTaTb, IITO OCHOBHbTM MaTepHUroM nbrlleBbrx rIacTIrII gBrrfl-
IOTCf, CIilII{KATbI.

IIa plc. l6 gaxo cottocraB_rleul{e pacc'rrrouHrx IIIorou slrBr{cnMocre fi h wacr{Jrr{KarHbxrlacrrrrl rpex pa4{ycon - 0,051 0,09 u 0rl0 MKM _ c naftgeruruun fis Ha6fllogerulft aagucunaoc-
rflMlr pf, B orMeqeHHble Ha puc' 12 n 13 crperlKaM[ Earbr; Bce pI Ha eroM pr{cygr(e HopMr.rpo-
BaHbI Ha @orBercrtsytou*te pR. Ilynrmpou rIoKa3aH xoE pI gnr Peneercxoro pacceflrrrs.lla pucyruca clregyer; qro nr{rub B HecKorrbKr.rx c,rl,.raf,x ,"oiriigar*"* rf fi;;;r;;;;;;;;;:Ho rlpeAcraBrlsrcrcfi MoAeJrbro ognopoguofi urnesofi o6oroqr[. Ho io ncrnroueni, .rro
6onee cnoxnafi nbrrreBafi MoAeJrD, sxfllo.Ialorqa, cMecb flbrrlunoK pasubrx pa3MepoB r.r, Bo3-

::y?, pa3Hono cocraBa, Moura 6rr rpeEcraBr{rD 6onrruee ,rrcro xa6nrcEie"r,xrpr_srxpf,.
Taruu oopasoM, MbI He o6napyxrraeM rrerKr{x oreAoB uorqnofi ururesoft o6onourn,

cylqecrtsoBaBurefr s cllcreMe s 1980-81 rr. oro osHaqaer, qro nll6o oooro.oa" y*,
floflflocrbro pacc,etrracb, nu60 crpyrrypa ee ctoflb r.rpperyflflpHa, qll Mbr rr[rub uspeEKa
BI{4.rM ee cflope4.rqecKr{e flpomrreHr.rfi .
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Blc. 16. Cpaaxenue xapaKTepHbrx na6uroAaerrrux BorrHoBblx aagucur"roctefi P{ c teopetrauecK[Ml'I 3aBl'lcu-

MOCTSMI{ AIIfl n6flrpll3atlrm, AogrrU*arOUle[ r ogXopogHoil OxoIo3BeSAHofi o6Onoqxe ra3 UAeHTEtIHbIx

cQepuuecrnx cunllKarnbrx qacrllu c patrrycaMl{ 0,05 '(I) , 0,09 (II) ra 0,10 Mru (II)
Bomoaafi 3aBr{crrMocr6 AJrr pgfleeBcr<oro pacce.mrufl rroKasatra urtpuxoroft ttwttteir, II{Opbr y KprrB6Ix

ao.-a*="r"oy*, nararur na6nrogitg.ai, yrcaaaranrnr HyMepoBasHbrMrr crlre;1KaMl{ fla p$c. 12 v 13

gro xe Kacaercfl rroBbrx aKToB OopM[poBaHr{ff rIbIIrI,I, To SororuerpruecKl'Ie co6blTl{fl

JD 2446410 t4 2446580, KorEa trerKue MaKcHMyMbr ffpKocrl,I s I'IK'o6[acrn I'IMeIII{ Mecro

OErrOBpeMeHHo c MIIHIIIVTMaMI,I ffpKOcTI,I B UBVRI floflOcax' HaBo[flT Ha IIOEO3peruIff I{MSH'

Ho o TaKr{x flpoqeccax; oAHaKo Bo BpeMfl 3TI,IX co6bITI,Ift urr ne o6Hapyrc'Inu I'I3MeEeHufl rlo-

Jr.flpr,r3arlr{oHHbrx [apaMerpor PU Vul.

4, 4, 2, Mae uurlla.n n4o denb

Kar uorcaearg f11e44fl r.r C1lrraHTbeB [30] , e flpl,rcyrcrBrll{ HeoEHopoAHoro MarHI{THoro

rroJrr B ofuflora(e gBe3Abr Hapyuaercfl cr{MMerpufl plcceflrtt4fl, Ha cBo6oAHbIx srleKTpoHax'

TaK KaK He rrpoficxolq.rr KoMrrexcarluff QapaAeeBcKoro BpaIqeIMr rIIIocKocrIt florlflpl'I3al[{u

B pasgbrx qacrffx paccelrBarouefi cpeAbr. 3ro uprao4.rr K norBrletulo noJlflpl{3aqu}I I{3JI)^IO'
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Puc. 17, CpaaHenue xapaKTepHblx na6nrogaenlux Bom{oBrrx:asucr,rNroctefi p{ c reopetruecKr{Mr,r 3aBr,rcra-
Mocrf,Ml,t A;I-Erlonrpu3allltlr,Bo3HHKiuouIe[n5i naogenax o6onor{ru 3Be3EBr c AunoJIiHbIM MuIrHr,rrHbrM
noner"r (onrcanfie MoleIlefi fivr, n rercre)

Hr{s Eaxe B cJlyqae c+ep[qecKr.r cr.rMMerpuqHofr o6olorrKn, B raxoft lrarrrrrnofr MoAerrfi
BOrrHOBbre sirBrrc}rMocTr{ h, w 0x onpe[e[flroTcfl rlerrbrM ps[oM [apaMeTpoB: HaflpflxeH-
HOCTbIo, OplreHrar[refr r{ TorroJron{efr uarHurnoro flor.fl, Qopuofi r flpoTflxeHHocTbro pac-
ceuearculefi o6oloqK[, [pocTpaHcTBeHHbrM pacupeAelleHr,reM 9[eKTpoHHoi luroTHocTr,r B

o60110qKe,

Prc" 17 Aaer rlpeAcrirBrleur,re o HeKoropbrx BooMoxHbrx 3aBlrcr,rMocrflxpI B paMKax oTofi
MoAerI[, xorff Bce BogMoxrrbre p1 3gecb rIpeEcraBI,ITb rpyguo lr3-sa foJlbrrroro w{crla [apa-
MerpoB MoAerI[. Kax u Ha pHc. 16, na puc. 17 npegcraanerlbr l1 3aBr.rcr{Mocreii pf;,ua6nro-
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Brc. 18. 3asucul\,roc{r MexAy Arrrrxofi somlrr MaKcHMyMa nmreltnofi floflrpu3arruu trmax u Hanpaxeu-
HocTbrc AII[OJIbIIoro MarHI{TIIoro IIOJI.f, 3Be3AEI, OpI,|eHTIIpOBaHHOTO IIepIIeHAxKynrpHo nyqy 3peHurr
Kpunrre 7 w 2 cooraercrByror oAlropo4rbrM o6ono.ncarra c rorrrs.raaMil, paBurrMu ogtoMy u AByM paArr-
ycaM 3Be3AbI coorBercrBeHuo, KpuBafl 3 - o6oao.nce c enerrporxori rr rorHocrbro, y6rraaroulefi c paccro.E-
Hr,reM oI SBe3AOr raK r -2

Prrc. 19. Teopetwecrue BoJrHoBbre 3aBrIcr,rMocrlt 6tr Ent MoAenr{ o6ono.ncu c roJrul}flofi, paBHofi pan.ilycy
3Be3Abr, u Hanp.sxennocrbro noJrr .B = 400 Ic npu paruofi opuexTar{uu ocn Mil$IrrrHoro nors orHocrmerrbHo
nyqa 3peHHf,
1 -i=3ooi 2 - i=45"; J - f= 60"

ur%

- qtt

-q8

- l,z

- 1,6

n/Pv

/,5

/,0

46L
03q0 4+ 48 /,2 g,% 0,+ q6 46 47 Q8,l,nm

Pnc.20. Be<ropuaa Ar.rarpaMMa [apaMerpoB Croxca AJr.fi MoAeJrH 3Be3A6r c oAHopoAHofi c@epuuecxofi
o6onoqxoft,I c AI{noJTLHEIM MaflutrHr,IM noJIeM, HaKJToHeHHLTM K Jlyqy 3peHI.t.rI Irog yuorur 30"

B,rc,2l. CparneNue reoperuvecrofi sonHosoft 3aBr,rcr,rMocrr.r ptr Enfi 3Be3A6I c ropsqnM IT.ETHoM c Ha6nro-

AeHHTMH PU Yul JD2446628

IaBUIr,rXCfi B MOMeHTbr, OTMerIeHHbre CTpeIrKaMr,r Ha pr,rc. 12 U 13. flnrr rcpunUx, 3aHyMepo-
BaHHbrx pr.rMcKr.rMr,r uuopanau Ha prrc. 17, cooraercTByroT cfle[yrcur.rM Bapr.raHTaM MarHr,rT-

Ho[ lloAerrr{. Bo scex c.[yrlaffx fipeAlroflaraercff ourl{qecKafl Torrulr,rHa o6onoqKr,r r = 0,1 ,

Kpurrre I-IV coornercrByror cQepuuecru c[MMerp[rrHofr ornopogHofr o6onow(e, lottIIIHHa
Koropofi paBrra pa&rycy 3BesAbr, Kpnarre I r.r II coorsercrByror o6onoqKe c &{[orlbHbrM
MarHr'rrHbrM rrorreM HarlpflxeHHocTblo 200 u 400 fc, ocb Koroporo lep[eH&,1KyflflpHa flyqy
3peHuq (i = 90"). Kpuorre II, III r IV nocrpoenbr AJIfl cJryqaeB pa3Hofi opreHrauHlr ocr{ Mar-
rtr,rrHoro rorrfl otrr{HaKoBofr HarrpflxeHHocrr.r (B =400 Ic): i = 30'(IV), 60" (III),90'(II).
Kpnaax V coorgercrsyer cryqarc ogxopog,uofi gJrrrfirrrlrrrecKofi obonoqxr c orHorueHueM oc€fi
l:4roct Marrr,rrHoro florrfl Koropoi op[enT]rpoBaHa no ocr{ clIMMerpLI[ o6oloIIKI.r u [ep[eHIII,I-
KyJrrpHa I( HarlpaBJlexrrro ua xa6rro4arerrfl, ilpfiveM Han6oJrbuufi papIyc o6oro.rrcn r 8 paa
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rlpeBbllxaer paAuyc 3Be3AbI r.r Harlpflxexnocrb MarHHTHoro [orrfl @craBrrfler 1000 fc. Kar
cJIeEyeT u3 pt4c. 17, to xpafrnei vepe 6-7 na6rrcgaerrux 3aBlrcr.rMocrei pf troryr 6r,lrr
yAoBrlerBopr{TerrbHbrM o6pasolr [peAcraBJreurr uarxnrnofr Moge]rblo.

Ha puc. 18 norasaua 3aBI,IcI,IMocrb ).*r* or Ha[pflxeHHocrr{ Eurlorrbnoro Ma[Hr,rrHoro
rlorlfl B cSepnuecrofr o6oloure, opr{eHTupoBaHHoro nepfleH4rr(yflffpno flyrry 3pexr.rfl; Kpr{-
slrte I u 2 cootnerctnylor o[HopoAHbrM rro urornocrr,r o6oflouxana, ToJ]uIr,IHbr Koropbrx paB-
urt 1 u 2paprycaw 3Be3AbI, a KpLIBafl 3 coornercrsyer ofuloqKe c 3JreKTpoHnofi moruocrrm,
y6rrnarcqefr lro 3aKoHy r-2 .Puc. 18 uoxagrrsaer, qro MaKcr.rMyMpr Aorrxen npr{xo&.rrbcfl
Ha flonocy Y unu Ha erqe 6onee xoporroBoJrxoByro o6[acrb, ecrrr{ Harrpfxenuocrb MarHr.IT-
Horo rorrfl rrpeBbrrrraer 300 Ic,

Kax yxe yrloMuulrrlocb, MarHI,ITHafl MoAerIb npegcKa3brBaer raKxe o[pe[eleHHyro BoJr-
HoByIo 3aBI,tcLIMocrb IEfl yrna ruIocKocrlr florrflpr,r3aur{u 01 . flplrrtaepbr raKr,rx ruraBHbrx
3aBr.rcr.rMocrefi 4ln ognopogHofi o6oloqKr.r c ronrqEHoft, paBHofi palf,1{ycy 3Be3Abr, r{ c rrorreM
s 400 Ic flpe[craBrleHbl Ha pl{c, 19; pasnuvHbrMu KplrBbrMlr Ha HeM AaHbr reoperarrecKlre
3aBI'IcI{MocTI'I 0f. EJIfl pa3Hblx opuenraqufr ocl{ ALIIoIIfl oTHoclrTeJrbHo ryua speHraa, .ftra
oAnofr I,I3 l[{x -i = 30" - Ha pxc. 20 Aaua BeKropnafi l1r.{arpaMMa napanreipon irorca" Kar
oleAyer us rpa$nra, BeKTopHafi MarpaMMa r,rMeer B AaHHoM cfl]qae BltA rreTrrr{ c [epefl,r-
6ort a xoporrcoeolnosofr o6racru c[eKTpa, rrro KaqecrBeHuo cornacyercfl c ua6nrogerulaur
PU Vul B HeKoropble MoMeHrbI BpeMenr,r, Koropbre 6r.mr.r rpe4craBrreHbr Ha pr{c. 11, 3ro
cxo[cTBo flBlr8eTcff BAXHbTM apryMeHToM B llollbsy rraarru.rrnofr MoAeJIr,I.

Taxulr o6pasovt, trrIff l{HTep[peraur{u ilorrfipr,r3aur{onnrrx ua6lroAem,rfi PU Vul n panrrax
rurarru,rtnoft Mo,qeltr ueo6xoguruo Aollycrlrrb, qto s6rrug[ noBepxHocrl{ BclbrxnyBrxero KoM-
rIoHeHTa Cr.rcreMbr, r,rMelouero pa3Mepbr rroprrAKa 102 Ro, HarrpflxeHHocrb MarHr,lrHoro [oIIq
cocraBrlfier HecKorlbKo cor raycc. Ecnt,t gto rIoJIe fiBJrflercfl pe3yrrbrarol,t ogfla6fieul,tfl r,IcxoA-
Horo MarHLITHoro florla 6cloro Kaprlr{Ka B xotre BcrrbllrKr4, r{ TaKoe ocla6nerure [po]Icxo[,I-
Jro c co^xpaueHr.reM MaruuTrroro IIoroKa, T.e. KaK r-2 ,To ua 6erou Kap[r,rKe c paAxycoM oKo-
no l0-2 R5 MarHHrHoe flore EorrxHo 6ruo 6url [opqtrKa l0e-1010 ra. plrurr*c]roBaM]r,
MbI [p]IxoMM K BbIBoAy, rITo KoMllaKturrfi xor"ruoHeuT cucreMrr PU Vul 4o acrr,ruucu 6rm
aKKperyIpyrcqru 6enrttr,t KaprII{KoM c clrrlbHbrM MarHr.rrHbrM rrorreM, T.e. rroJrflpoM, B orou
orHoIreIMIa PU Vul Moxer 6rtrl cxo4ua c Elosofr IIe6eM 1975: negaaHo 6nuo rroKa3aqo,
rITo orBeTcTsexHrri 3a 3Ty BclbllrKy xolrnartHr,rfr KoMrroHeHT EsoftHoi crrcTeMbl rBJrfl-
ercfl rorrflpou [38].

4.4. 3. Modenu nnruucroil $orocfi eput

Kar r:secruo [31, 32,39), flpu roffBrreHr,rr,r B arMocsepe snesgu'rcpynHori reMreparyp-
noft ueogHopoAHocrll B l{3rlyqeHr.ru [oflBrr.rlerctr nonflpl,I3oBaHHafi KoMnoHeHTa, fiapaMerpbl
xotopofi oflpetrerlflIorcff pa3MepoM I,I reMleparypofi raxofi HeoAHopogHocrr.r u ee floJroxe-
HlIeM Ha AI'IcKe 3Be3Ar,r. B xaqecrse [pI,IMepa Ha pl{c. 21 curouruofr r<plmofr AaHa reoperr,rqe-
cKaff BorIHoBar 3aBI,ICt{Mocrbptr, BbrrrucrreHHar HaMrl rro Soprr,rynana pa6orr,r [3 1] ulrs 3Be3[br
c reMreparypofi 8000K, ua rcoropofr l,IMeercfl nflrHo c reMrreparypon 10000K,3aHr.rMaroilIee
1/8 goflrc \LtcKa v cMelreHHoe ua 22",5 or qenrpa Ar.rcKa. Toqxavru Ha pr{c.21 uorasaHr,r
uarulr na6lroAeuux PU Vu1 16,7.86, Taroe xoporuee npeAcraBrreulle ua6nrc4eurti sosNro)Gro s
paMKax npocrefiurefi usrnrcroft MoAenI,I AaJIeKo He Bcerga, TaK KaK 3aBucllMocrb px Ms
oAr.rHoqHoro ropaqero [ffTHa MoHoroHHo pacrer s o6nacrl KoporKI,IX EIIT.IH BOTIH.

I4s reoperuuecKrrx Kpr.rBbrx pr, rpr.rBo[r.rMbrx Illeapqervr u Klaprconr [31], cnegyer, uro
c pocroM pa3nocrl,I reMneparyp IIfirHa r,r HeBo3Myrrleuuofi <loroc$epbr r,r c pocroM fl[oilIaAr,r
rr.frrua yBerrurquBaerctr He roJrbKo o6u1ui ypoBeHb florrflpr,r3aur{r.r, Ho r,I Kpyrtl3Ha pocra pI
s o6lacrb KoporKI,Ix ATII,IH BorIH. Ho nossreHr{e KpylHoro xoJroAHoro rrrrHa flplrBe[er K
pocry fiofiflpil3at\trv B ErILtHHoBorrHoByro o6racrr crreKrpa. Ilosrorrry oqeBr.rguo, qro cyqe-
cTBOBaHI,le OIIHOBpeMeHHO ropflrrux LI xoro[Hbrx rrflTeH, r,rx noflBrreHlle I,I ucqe3HoBeHI,Ie
Moxer npI'IBecrlr K IIoflBJreHIdro pa:Hoo6pasubrx BoJrHoBbrx 3aB[cr{Mocrefi pn u garr cloxunfr
xoA 0^ [39] . B raxofr uogenu cBr3b MexAy I43MeHeHuflMr.r 6recra, rlBera r{ [oJrflp]r3arlr{u
Moxer 6urr goaolruo claOoil, xorrl u He I{cKrIIoqeHo, qro BpeMeHaMI,I oHa Moxer craHoB}ITb-
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?tr 3aMerHofr. Oqeuru, ocHoBauHbre Ha Mo,EeJrlr [31], noraruBaror, uro ua6lrogaeurre $lrcx-
ryaIIlII'I 6necrca !I florlflpu3aUl{i,I Moryr 6urr gocrurHyrr,r IIpI,I IIflTHax, 3aHI,IMarouII4x He MeHee
lO% ttouaull 3Be3Elroro AlrcKa.

Ilpore4euuuit aHarus IloKa3brBaer, qro Hrr oAHa r{3 paccMorpeH}mrx naogerefi He r,rMeer
peruarcilIllx [peLIMyuIecrB flepeA [pyrLIM]r, Ho Hr,r oAHa r,r3 Hlrx rroKa He Moxer 6rrrr ncxlro-
qeHa LI3 gaarueiruero o6cyxgeunx. BoeuoNgo, rrro Bce rpr{ MexaHr.r3Ma peaJrl,r3ylorcfl
e PU Vul, Ho B pa3uble MoMeHTbI AoMI{H}Ipyror [poffBrIeHr,I.E Toro urru I,rHoro Mexaur,r3Ma.

CyulecrgeuHo, oAHaKo, 3aMerLITb, qro MbI paccMorpenr{ Bo3MoxHbIe MexaHId3MbI rlorlfl-
pu3ar\nfi la3ilyv,errfl. rop.sqefo KoMrIoHeHTa cficreMbr KaK oAl,IHoquofi sae:gu, Tor[a KaK
PU Vul - [sofiuaq clIcreMa, paccroflHl,Ie Mextry KoMrroHeHTanar,r rcoropoft rrlarub Ha rrop{AoK
BerI[qI,IHbr [peBbrluaer pa3Mepbr caMrrx KoMrroHeHToB. Oueuuguo, qro s raxofi cvrya\t4rt
I,I rpaBl4ralruouHoe, I{ paA[aq]IoHuoe B3arrMoAefrcreus KoMrroHeHToB Moryr Aarb floJrflpr{3a-
III{oHHbIe s$$errrr. I,l uesasuc[Mo or [Ix KoHKperHofr Qilsuuecxofr fip]rpoAbr, orcyrcrBr,re
qBHo BLIpaxeHHoro ilpeLIMyIIlecTBeHHoro HaIpaBIIeHI,L IIJIocKOcTLI CO6cTBeHHofi [oirapr{3a-
III,II l{3nyqeHus PU Vul oeHaqaet, rITo HaKJroH unocxofi op6rrrr c[creMbr K Jryqy 3peH]u Ao-
BorrbHo BerrI,IK, rr gror BbIBoA rrogTBepxAaerc.E orcyrcrBr{eM 3arMen[fi B cucretvte.

5. CIEKTPAJIbHbIE I,ICCJIEAOBAHIIfl

Kar 6uno [oKa3aHo Bbr[re, cpaBur,rrerlbHo ue6onrruue $orouerpuqecKl{e n3MeHeH[fl
cI,IcreMbI PU Vul g 1983-1986 rr. conporoxgarr[cb gaueruofr 3Borrrculrefr ee Korropr,rMerpu-
rrecKr4x lr cuerrpo$oroMerpr{qecKr,rx xapaKTeprrcrr,rK. orsercrBeuHoe 3a 3ry 3Bonrouurc
HaqaBureecfl Bo3BparHoe AB]IxeHr.re BcnblxHyBlxero KoMrIoHeHTa B lrcxoAHoe cocTotrHue
KoMrIaKTHoro rop-f,qero o6terra uugrcofi cBerl,tMocrI,I o6ycloBlfio cyuecrBeHHble c[eKTpaJrb'
HbIe I{_3MeHeHI'Iff CI{CTeMLI.

5. 1. CTIEKTPAJIbHbIE HAB J]IO.4EHI4'

Cnerrpartnrre ua6rrc4eurs PU Vul s 1983-1986 rr. 6unr nponeAeHbr pa3JrIdqHbIMI'I

MerogaMr.r: c rroMoulbro rpaguqrbuuoro $ororpa$rrpoBaH[tr c[eKrpoB r,r c uorr,toulrro II3C-
MaTpflubr.

Eortrrtraq qacrb creKrporpaMM 6una uoryueHa HaMrl c Arcuepcrefi 4OA/urtr Ha crleKrpo-
rpaQe CII-110, ycranoaneuHoM r Soxyce Hsclrura 2,6 wrlilaimoBcKoro peQnexropa (3TlI)
Kprrrvrcrofi acrpoornsuvecrofi o6cepaaropulf. Kporvre Toro, B HaIrIe paclopxxenlte 6run
flpeEocraBrreubr crreKrporpaMMbr groro o6beKTa, rlo[) IeHHbre c El,Icnepcuefi 28,A/nau Ha

cnexrporpaQe O3CII 6 rrr peQrercropa Creur,ranruoft acrpo$r,rauuecrcofr o6cepuaropnu AH
CCCP u c$ororpaSnpoBaHHbre c Er.rcrepclrefi i8 A/ruru Ha KyEe-creKrporpa$e 2 rr,r peQnerro-
pa Haquouamuofr acrponoulrqecxofr o6cepraropnn Eonrapcrofr AH s Poxeue. B Kpuvry
Ha6rrcgeu'nr [poBollr{rrrrcb ua $oronnacr}ruKax 103aO, 103aD n l03aF, s CAO - ua @oro-
lrIacrI,IHKax IIaO ra 103aF; r Eolrapun flpr.rMeHflrrr{cb [rracrr,rHKr,r IIaO, upegaapr,rrerrbHo
oqyBcrBJleHHbre BogopoEoNa. CsolKa SororpaQuuecrux ua6nrcgenr.rfr PU Vul uprasegeHa
s radil.7.

Ha6nrcAeurx c fl3C-rvrarpuqefi nunorHeHbr HaMr.r c rroMorrlbro crrcreMbr perficrpar{l,trr
raso6paxeuufr Xemcxncroro yHr.rBepcurera CCD-2000 [40] ua 6ase [I3C-narpr.rqbr, co-
gepxaulei 576X380 3JreMeHroB. 3ra rauepa ycraHoBlreHa B Kyge-creKrporpaQe Illafinos-
croro peSleKropa. Ha6nrogenux flpoBoEr,rn]rcb Bo BropoM ropEAKe [,u<fparcquouuo.li peruer-
KI{, 3a oA,Hy oKclo3r.rq[m per]rcrpr{poBaflc.fl yrracroK crreKrpa a 3lA, cneKrparrbHoe pa3perxe-
Hr{e [prl urrlpuue nxogHoi nreltr crreKrporpaQa 0,4 uu (unra 0",8) cocraBJrslo oKorro
0,34. B 3aBI,Ic[IMocrI,I or KarlecrBa rao6paxeuufi na6nmgaremnr,rfi uarepuafl rroflyqeH c orHo-
IUeHI'IeM cnruan/ruyrvr or 20 go 50. Csogra ua6rroEeunft c fl3C-xarraepofi upuregena n ra6r.8.

rlepruuHaa o6pa6orxa Bcex crreKrporpaMM flpoBoE]rnacb na uuxpo$orouerpe KAo,
corrpflxeHHoM c Mr,rKpo-3BM "I,Icrpa-1256" [41]; a [epBEqHyro o6pa6orry BxoAr{rro no-
crpoeHlle xapaKTepI.IcTlIqecKI,Ix Kpl,rBbrx, cKaHr{poBaur,re cleKrporpaMM, rrepeBoE uouepueuufi
B I{HTeHcI4BHoc'tu t4 3a[Itcb pe3yJrbraroB lra MarHHTHyro rreHTy. flocnegyroqax o6pa6orxa
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Ta6nlrua 7

Cner<rpamHrre @ororpaQuuecxue na6nrogenus Pu Vul

06.07. B3

07.0'1.83
13.09.83
13.09.83
14.09.83
15.09.83
1 9.10. 83
1 9.10.83
29.03.84
11.06.84
11.06.84
12.06.84
12.06.84
12.07.84
14.07.84
15.07.84
29.09.84
08.07.85
13.07.8s

5522
5523
5 s91
5 591
5592
5 593
s627
5627
57 89

5863
5863
5864
5 864
5 894
s 896
5 897
5973
6255
6260

5700 -6750
3 800 -s 200
H-Anr(fa
3 800-4950
4s00--4950
FIamt[a
3300-s 100
s400-6 800
[I-am$a
3 300-5 100
[I-aarga
3300*5100
H-amga
H-anr$a
3800-4950
H-aarSa
3 800-4900
3600-4900
H-aar$a

3TIfl KPAO
3T[I KPAO
3TIA KPAO
3TIII KPAO
3T[I KPAO
3T[I KPAO
ETA CAO
ETA CAO
3TIII KPAO
BTA CAO
ETA CAO
BTA CAO
BTA CAO
3TI{ KPAO
3TI{ KPAO
3TII KPAO
3TIfl KPAO
2.M EAH
3T[I KPAO

B.H. KpacHo6a6ueu
B.H. Kpacuo6a6qer
K.K. llynaer
K.K. tlyraeu
K.K. 9yraeu
K.K. Qyaaer
B..II. Euqxon
B.,I[. Euuror
8.11. Kpacuo6a6uea
B..I[. Brruxon
B..[. Euuroa
B.n. Bnqros
B..[. Erruror
B.H. KpacHo6a6qea
B.H. KpacHo6a6qer
B.H. Kpacto6a6qer
B.LI. Kpacuo6a6qeu
O. 3rxoga
H.I{. IIIaxoscxafi

2

2

1

I

40
40
4o
40
40
40
28
28
40
28
28
28
28
40
40
40
40
l8
40

.[ara
IOnuancrcaq
AsTA
2440000+

!,uauasou,
A

rfucno
cIIeKrpo-
rpaMM

,(ucnep-
ctig.,
A/rrlrrl

Tenecr<on Ha6lrcgarenr

Ta6nr.rua 8

Cnertpaarxrre na6nrcgexnx PU Vul c fl3C-rvrarpuqefi

23.08.85
24.08.85
06.10.8s
06.06.86
18.07.86
02.08.86
02.08.86
03.08.86
08.08.86
09.08.86
10.08.86
12.08.86
i 3.08.86
14.08.86
14.08.86
1s.08.86
1s.08.86
1s.08.86

6 301
6302
6345
6s 8B

6630
6645
6645
6646
665 I
66s2
66s 3

6655
6656
66s7
66s'.l
66s 8
66s 8
66s 8

6563
6563
656 3

656 3
656 3
6s6 3
5 886
6563
6s63
6s63
656 3
s 886
6s6 3

6444
6 s63
8542
8662
8498

1

I
')

I

2

1

I
I
2

I
I

lI.fI. flerpor
A.I. Illep6axon
ll.fL llerpor
II.II. flerpon
H.C. CasaHon
H.C. CasaHoa
H.C. Casagos
14.C. CasaHos
H.C. CasaHoa
H.C. CasaHoB
H.C. CasaHos
fI.fL flerpon
11.[I. fletpon
A.I. Il{ep6axou
A.I. Illep6axon
A.f. Illep6axor
A.I. Itlep6a<oa
A.I. Itlep6axoa
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AaHHbIx, BKJllotlarcqafl IIpOBeEeHLIe HerrpepbrBHoro cleKTpa, HopMr{poBaHr.re K HeMy u npfi-
B.fi3Ky K AnI,IHaM BoJIH, BbrrloJlH.f,rracb Ha 3BM CM-4 c noMorrlbro paspa6orauuoro H.B.I,lnru-
HbIM rlaKera HHrepaKTI{BHoft o6pa6orr}1 crleKrpiurbHbrx AaHHbrx DAP (Data Automatic
Processing). Pegyrqua Il3C-cnerrporpaMM raKxe BbrloluflJracb na 3BM CM-4 c roMourbr)
rlaKera DAP u 3aKrlloqaJlacb B oql,IcrKe AaHHbrx or oQ$ercror KocM[qecK]tx rracrr{U, B r,rclpaB-
ileuilu 3a HepaBHoMepuocrb qyBcrBl{TerlbHocrl,r gJIeMeHToB MaTpl,trlbr, BbIqI{TaHr{r,r Qoua ue6a
I,r HOpMr4pOBaHIrrr K rroK arrbHoMy K oHTr,rHyyMy 38 e3[Ho rO CrreK rpa.

5.2. OEI{A! KAPTHHA CIEKTPAJIbHOIO PA3BI4T[I.,I PU Vul

Kax 6ruo IIoKa3aHo HaMLI paHee [4] , uocne rry6ororo Mr.rHr{MyMa 1980-1981 rr. c}rcre-
rraa PU Vul uuena a6cop6qlronuuft cuexrp, xaparrepHufi Enfl HopMaJrrHoro nog[uero F
cBepxrllraHTa, II paclpeEeJleHlle SHeprwI B CrreKTpe clrcreMbr coorBercrBoBairo roMy xe
cneKrpanbHoMy rufly. Ilpocneguna ganruefiruee pa3BLITI,Ie clreKrpa c rroMorrlbro Kar{ecTBeHHo-
ro paccMorpeur{fl flepeqlrcrreHHbrx BbrrJre EaHHbrx ua6lrcgeuufr .

Ha pr.rc. 22 togpo1uo [peAcraBJIeHa 3Borrrcum npoSrnx ilvHHLr Ho za secn paccMarpr.r-
saeNatIfi [ep]IoA ua6lrcgeurEi. Heroropue Kolr,IqecrBeuHbre xapaKTepu&nru e'rux rtpo$unefi
co6paHbr s ra6n. 9. Kar cnegyer r.r3 pr,rcyHKa n ra6nnqrr, B HroJre 1983 r., Kor4a cr,rcreMa
HaxoAl{rlacb B cpaBuurerrruo cuorofruoM cocro.flH}rr{ flocle norony6eHna B Kouue 1982 r.,
I{HreHcLIBHocrb sM}Iccur{ Ho 6awa HeBerrr,rKa, ue 6oflee, qerr,r s 1981-1982 rr. [4], oanaro
upoQnnr rfi4:a:au uprel qerxo rupaxeuHnfr er.rg P Cyg co cMerueHr.reM ueHrpa a6cop6uux

Ta6nuqa 9

flaparrerpu npoQxnx nnunull-anr@aB creKrpax PU Vul

.4Bra X)nuancras
AATA
2440000+

I-lenrpanrnar rrrreHcHBHocrb B egr{Hr,rqax
coceAHero KoHruHyyMa

V/R Merog
Csttwit sr\tuc-
cuonnrrfi
KOMTIOHEHT
(v)

A6cop6r-uoH-
srrii xoIvrno-
HEHT HA CKO.
pocTn oI(ono

-50 KM/c

Kpacxsrfi
3M}'CCHOHH}
KOMNOHE}IT
(R)

ua6nrogenuft

06.07.8 3
13.09.83
15.09.83
1 9.1 0.83
29.03.84
11.06.84
12.06.84
12.07.84
1s.07.84
13.07.85
23.08.85
24.08.85
06.10.85
06.06.86
18.07.86
02.08.86
03.08. B6

08.08.86
09.08.86
10.08.86
13.08.86
14.08.86

<<,?
s59l
5 593
5627
s7 89
5863
5 864
s 894
5 897
6260
6 301
6302
634s
6588
6630
6645
6646
66s I
6652
665 3
66s6
6657

?<
I 1,5
10,4
11

16,5
8,8
9,1
9,2
tt,7
6,3
3,4
3'O

4,2
1 3,0
9,2
9,6
8,9
I 1,6
10,8
tt,9
tr,7
9,3

0,43
0,46
0,86
0,42
0,31
0,3 3

0,29
0,29
0,3 8

0,45
0,49
0,59
0,34
0,33
0,35
0,36
0,36
0,39
0,35
0,40
0,42

Oororp.
4,9
5,4
6,6
6,9
)1
3,0
2,6
3,4
2,4
1,5
1,5
2,4
4,4
3,0
3,4
3,2
4,2
4,2
4,1
4,6
3,9

4,4
4,8
6,1
6,1
2,6
)1

1,'7

0,6
0,5
0,9
1,4
1,0

1,0
1,0
1,3
1,2
1,2
1,3
1,2

II3C

,,
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l,ll

1,2

/,0

0,8

t*,08. 86

6ttJZ 6+56

Pu,c, 23, Oparrvrenr xpacuofi o6nacru crIeKT-
pa PUVUI 19.10"83
Kporrae o6oanauennarx rurorfi, BH,qrrbI Mrro-
roqucneHxble SMr,Iccur{ ItoHoB xerre3a II
cKaflBrs

Pnc.24. Cparueuue npoQuneft flw:^ufr
Fell (42) s 1983 u 1984 rr.

orHocr,lTeJrbHo rleHrpa eMlrccr{r{ Ha -151 r<u/c. JtrHun D Na I !IMeJII{ B 3rO BpeMff qI4CrO

a6cop6qr.ronHbre ru[poKr,re rpo$]utu (crrr. rarNe puc.22). Ho B ceurr6pe 1983 r. cHaqaJIoM

cl,IJrbHoro florofly6eHufl cl{creMbr, LIHTeHcI{BHocrb gv,krccttut 11o rospocta B 4-5 pa3, a trpo-

Sum npro6peJr EByrop6brfi Br,rA c rxrrpoKr,IMr,I - go 1650 KM/c - KpbIJIbflMI'I y ocHoBaHI'Iff;

a6cop6qr.rn P Cyg upn groM oKa3arracb 3aMbrrofi, Ho B cLIHeM Kpblle 3MI{cc}IoHHoro npo$}Infl
Ha paccroffHlru -L53r6 r -56110 KM/c or UeHrpa oMllccrrl 6rtflra silAurt rlerKue a6cop6qnou'
Hbr; Aeralnl,t. B ro xe BpeMr cr,rJrbHafl ?Mucctlfl 6ura :aperucrpl'IpoBaHaB rIIrHlIIlt HB; nwuwn

H, ocrayanacb a6cop6uilonnofi (crvr. puc.22), Ho HalrMeuee rfly6oKoft 3a Becb trepfioE HauI'Ix

ua'6arogenr.rfi, T.e., no-BIrEI,IMoMy, 6rrna qactprquo 3arIlITa SMlrtccrlei.

Cner<rporparurrn6r PU Vul, uonyveuubre Ha BTA e oxr.r6pe 1983 r. cpa3y nocfle curlbHoro
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r,a"/h

pnc.25,3nonroqns crreKTparrrr{Erx n!fiufi Merannos s o6nacru 4450-4585 A s 1983 -85 rr.

fioroJry6eH]rfi c]rcreMbr, o6uapy)o.uu 6orarr,rfr 3MI{ccPIoHHHbIi c[eKTp. Karc nuguo Haplrc.22,

B 3ror MoMeHT npoSranr rrr4rut Ho uwter, AoBoJIbHo crloxHylo crpyKrypy, clllbHylo 3MI'IccI'Irc

o6napyNrna Hp> ? lLr:iirrfr II., Cxwru rutub HeMHoro uy6xe. Ha sroru xe p[cyHKe BI',IEHO IIo-

qBregr.re oMgccr{r.r B KpacHbrx Kpbrrrbffx flr.rHllfi D Na I, conpoaoxAaBlxeecfl HeKoropblM cyxe-

Hr.reM a6cop6U[u; Bo3HI,IKuI[e raKI,IM o6pa3oM rIl[I'IqHbIe P Cyg upo$r'uu KoM[oHeHroB

,urpr.ro.d Ay6nera IIMeIII paccroflHfie Mexgy qeHrpaMl4 ?v,uccrtul V a6aop6lt,ull oKo]Io

150 xr"r/c. Ha prc. 23 oocnpol.rsBegeu +parMeHr KpacHoil o6nacrl clleKrpa PU Vul 19.10.83,

Ha KoropoM, KpoMe Ho u D Na I, sr.rAHrr y3Kr,re gMI{ccI{oHHbIe nuuvlt4 pfl'Aa MyJIbrI'I[]IeroB

r{oHr,r3oBaHHo.o *erre.i }I cKaHEI{n. Ha puc. 24 rro:rasatbl trpo$I{lru gryx nuuufr Fe II
42 rvrytntuntera B 3elleHofr o6lacrpr cfleKrpa. I'Is pucyur<a cfle[yer, qro s orra6pe 1983 r'
3rI{ III,IHLIII Wvreltu runuqntri npoQlur P Cyg. B to xe BpeMfl B KpacHofr o6rtacrl'I cfleKrpa

lyr1tryr Apyrux MyJrbrr.r[rreros Fe II - 40,46,49,74 - Ha6rlrc[anncb B BI{Ae y3KI'Ix 3MI'Icc}IoH'

ur,rx nusui 6e: cnegoo a6cop6qr.ri (puc.23), a B cI,IHefi o6[acrl1 MHoroq]IcneHHble JII'IHI'III

Myrrbrr{flIleroo 1, 3, 2J,3J, i8,76, 105 r,r gpyrux roro xe ?IoHa Fe II urvrenra rlucro a6cop6-

(rorrure upo$nnr,r, Ha prac. 25 vuguo, qro Har.I6oilee cI4JIbHbIe luttlEu Ti II, nouo6tto rII{HI'lfiM

Fe II (42), raKxe r.rMerri.r B 3ro BpeMfl 3MnccrroHHbre KoMloHeHrbI B KpacHblx Kpblrlbrlx.
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t\ (ts.to.8r), i Pnc. 26. ConoclasaeHue 3KBrBaJreHT-
Hr,rx ul,rplrH nunufi no cfleKrporpiu-
uau 19.10.83 u 12.6.84
1 - ueftrpanrrrbre aroMbr, 2 - uoutt,
3 - sogopog, 4 - H*t K Ca II

Puc. 27. Oparrtleur crcrefi o6nacru
cneKrpa PWul 12.6.84

,-l.-2
l.- 3j-tt

/.'
,

0,0

I^/h

/,0 210

w, (rz.oo.aD, A

/r0

0,5

0,0

/2.06.8+

'!.,!;i,,ll' 
'J,' [' l" ,L il I ), J, Hs

Tt It
U

Ii 1T

CpaaueHue creKrporpaMru PU Vul, floflyqeuHbrx ua ETA B oKrrr6pe 1983 u B r,rroHe 1984 r.
rloKa3blBaer, qro B 3Tor [ep]Iol 3ut,cct4fr, B JIIIHI,Lax MeTaJIJIoB MeMeHHo ocna6eBala (cM.
pwc. 24 u 25) . Y nuuuw Ho ucveznu turlpoKr{e Kpbrrrb.rr u a6cop6qronnr,rfi rounoHeHr, coor-
BercrByloulHfr cropocru oKorlo - 160 rcrvr/c. CnerrporparlMa, fiorfreHHan a Kprrnry 29.3.84,
HecKorlbKo HeEoAepxaHa, rIo3ToMy Mbr He MOxeM Hacral{Barb Ha pearrbHoM ycurel,j.vtt rl.1.:,j.uyr
B 3Tor MoMeHr. K uronrc 3Muccrrfl. HU cyuleusenso ocna6ena, a K ceHT-86prc nparruvecrcu
Hcqe3rla. Puc. 26, Ha KoropoM conociasreubr 3KBuBaJreHTHbre ruupr,tHu nuHr,ri no cnercrpo-
rpaMMaM BTA 1983 w 1984 rr., Iarrrllocrpl{pyer xapaKrep r.r3MeueHrafi a6copfiquoHrro.o
cnel(Tpa B 3Tor neprroA: Ituttvn rrorrouleHlrfl BoAopoAa, H ra K Ca II r.r cna6r,re rrvHltLt L\pyrux
88
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0,0 /,0 2,0 
o

w|(8.07,01)' A

Brc.28. CouocrasneHr-te eKBlrBaneHrHbrx rulrpmH ill1',dtdtno crreKryolpaMMau 12,6,84 u g.?.g5
.l - nefirpanrrue aroMbr, 2 -uotttt,3 - soApoA, 4 -Hn KCall

l,tt

t,2

t,0

0,8

l,l

t,0

12.06. 8tt

-\h */ffi
Pt4c, 29, CpaBHcHue npoQuneft nlrrtlfi Fe II B KpacHoft o6nacru cneKTpa s 19g3 u 19g6 m.

SrIeMeHToB B cpeAHeM He I{3MeH[JII{cb, Torga KaK cr.rJrbHr,re wruuu refrrpanruux u lroHr,r3o-
BaHHbrx MeraJrrroB 3aMerHo ocla6elu; 3ro BrrAHo ta Ha pr,rc. 25,Ha puc.27 [pegcraBrreH
$parvreHr cuuefi o6racrl{ cfleKrpa PU Vui tro cneKrporpaMMe 12.6.84, ua xoropolur 6anr-
MepoBcKafl ceplrfl rrpocnexr,rBaercfl tro Hzs.

LIz puc.22 u 25 crleAyer, qro [o r.uonx 1985 r. rpo[onxancx nnasurri rpoqecc ocna6-
JIeHI'Ifi sMLIccI{oHHoro cneKTpa, Bo3HI{KIuero Bo BpeMff noroly6eur.ra cI{cTeMbI n ceura6pe
1983 r., [pI'I 3roM yBerl]IquBaJlacr rry6uua tuunu Hr, C 4pyrolr cropoubr,3KBr{BarreHrHbre
urIpI{HbI a6cop6qr,rounbrx lleBo[opogur,rx nuuufr Ha cHr,rMKax, [onyqeHHr,rx 12.6.84 na BTA
t't 8.7.85 n Poxeue, cltcreMarl4qecKll He pa3rllrqarorcr (cna. pr,rc. 28). Ho B aBrycre [por.r3oru-
Jro 3aMerHoe r,I3MeHelrue flpooulltr rrulf.Vu Hct - OH CraJr ffBHO [Byrop6um; paccroxrule
MexAy IIeHrpaML eMucu..n ll a6cop6qr.ru, cocraBrlflBrrree 56 rvr/c s 1983-1984 m., yuenr-
ruI'IJIocb go 4lt5 rwf c w raKa.s crpyKrypa npoQunr coxpaur.rnacb Ao KoHrIa Ha[urx na6rrrc-

89
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Ir
lc

Puc. 30. llpo$r.uu roN'luourintog uuQparpacuoro rpr4rrrera Ca II 15.8.86

EeHlIfr. K rcoHIly Halmx Ha6[IoAeHr.rfr Suvccltt B ntrtt4t4 flo anoar Bo3pacraer, [paKTI,IqecKI,I
Eocrrrafl ypoBHa 1983-1984 rr. (cu. pwc.22); oAHoBpeMerHo ocra6esaror a6cop6UtronHbre
Bo[opo,quble lrr4uvttr, BrIAuMo, 3a cqer 3alutpauufr gut4ccfiert, a lfi4nr4u D Na I BHoBb crauoB.rrrcrr
y3KI4MI{ u rny6oxuvtra. Bvecre c reM ocrarorc.rr y3Kr.rMri,6es cnegoa a6cop6tluu, sMnccr4oH-
HbIe III{HI,M Fe II a KpacHofr o6lacrlt cleKTpa. Ha prEc. 29 npuee4euo corrocraBrreHr,re npo-
Qurefr [Byx raK[x nl,1,uui,t s Haqafle r,r B KoHr{e Haru}Ix ua6nrogenrfi; cHr{MoK 1983 r. IlolyqeH
c xyAlullM pa3pelueHl4eM (QororpaQux), uerr,r cHr{MoK 1986 r. (tl3C-rarr,repa), noeronay ruu-
pnuu ll nuli HeIIocpeAcrBeHHo cpaBHI,IBarb HeJrb3ff, Ho oqeBr,rAHo cyxlecrBeHHoe yMeHbure-
HHe 3KBI{BaJIeHTHbIX III'IpLIH nuuuit, r.e. ocra6neuue gM^ccwt" B arrycre 1986 roAa Mbr Ilory-
uulu upo$rnu I'IK-tpuruera Ca II (cvr. puc. 30) . Bce KoMrIoHeHrbr rpr.rflrrera r{Meror ,rerrufi
P Cyg npoQttrlb, orHolrre]Ivfl [HTeucllBuocrefi fix 3Mr.rccrroHHbrx KoMrroueutos 6rusxll K gAI,I-

HIIIe, T.e. O[TI,IqeCKa-fi TonilI,IHa BeCLMa BeIrI,IKa, a CMeUIeHrrf, lleurpOr a6COp6qUfi OrUOCll:reru-
Ho 3Mr,rcclroHHbrx MaKcrlrMyMoB cocraBtxer *64,8, -64,5 u -70,6 t<wf c Arrff KoMrroHeHToB
).). 8498, 8542 u 8662 AA coorBercrBeuuo. B P cyg npoQunflx Ay6lrera D Na I B sror Mo-
tvreur (cu. puc.22\ coorBercrByroxlr{e cMeuleHrr.fl cocraBrrffrrr,r 3aMerHo MeHb[ryrc Befi[qtruy
-4I,6 rcrvtf c,6ruraxyro K aHanorrrqnofi Belaquue e upo$une rrnHr4r Hot (-41 xrvr/c) .

5. 3. CTIEKTPOCKOIII4IIECKLIII AH AIIPIS

.ftfi xorlruecrBeHHolro paccMorpeHr,rfl crleKrpoB PU Vul Mbr npoBerrr{ crau[aprHyro o6pa-
6orry ouncaHHblx BbIIrIe cleKrporpaMM: Bbrrlorrur{rrr{ oroxrlecrBrreHfie crreKTparrbHbrx [u-
rl0/,il h LBMepeHLIe ux 3KB[BaJIeHTHbrx ur{prrH; rrp}r oroxgecrBJreHl,I[ nlruufi vrri BocrloJlb3o-
]Jailrlc,b tsbICoKOII{CIepCIiOHHLIMI,I C[eKrpOrpaMMaMI,I 3Be3[ CxOAHbIx CIIeKTpaIIbHbIX KrIaC-
coB, Koropble 6bulu [oflyqeHbr Ha Ky,qe-c[eKryorpa$e 3TU. Pesynrraru eroi pa6orrr ganrr
s ta6n. 10-12 Antr clleKrporpaMM, rlorryqeHHbrx a Kpr,rvy, e CAO a s PoNeue coorBercrBeu-
uo. Bealrwtubl sKBlrBarIeHTHbrx rrlupr,tH rt3 sTnx ra6rlllu yxe Llcflorlb3oBirJrr,rcb HaMr,I npfi [o-
crpoeHr,ru puc.26 u 28.

lnt arrutusa atmoc$epu BcubrxHyBrrrero KoMrroHeura cr,rcreMbr PU Vul Mero[oM Kpr,rBbrx
pocra MbI au6panu ua6nrogenua B I,IroHe 1984 r. r,r B r4rorre 1985 r., [poBeAeHnbre a CAO
n s Poxeue cooTBercrBeHHo,

B xoAe anaItu3a MeroAoM Kpr{Bbrx pocra gKBl{BaJIeHTHbIe Iur{pl,rubr ruurufr uo cIIeKTporpaM-
uaru 1 1 u 72 utoufr. 1984 r, ycpe,quarll,Icb. Mr.r paccvrarpr,rBaJrfi roJrbKo r:r,l.Ht4tt c ysmnofi BoJrubr
6onee 3800A, flocKorlbKy s 6olee KoporKoBorruosofi o6nacrr.r 6onrunracrBo crreKTparrbHr,rx
geraaefi flpeAcraBJlarcr co6oft cloxHbre 6leugnr rl ,u;tfl KoluqecrBeHHoro aHarlr,I3a He Moryr
6rrrr racrorb3oBaHbr. flocrpoeuue xpr.mofi pocra flpoBo,qr.rfiocb rro MeroELrKe, olucauHor
90



B [4] , c roi xe cficreMofi cr.{Jr oculrlrrflropoB, Hauouulru, qro B Kaqecrae reoperuuecrcofr
rpr.rroi pocra r4c[olb3oBaJ]acb Kpl{nafl, paccql,ITaHHafl Bpy6enenr AJIa [apaMerpa Bo f Br =

= Il3.
flepaouavarruo 6run flocrpoeHbr Kpr.rBbre pocra Ar.fi rruui uefirparrbHoro r{ r{oHr.r3oBaH-

Horo xeJre3a r{ r,ronr{3oBaHHoro r}rraHa. OnpegeneHr{e M?rKporyp6yneurnofi cxopocru f,
rlpoBogr{Ilocb rlo Jrr.IHr4flM Fe II n Ti IL Ber[.ruHa f , orasaracr 6nr.rsxofr r 6 xrvr/c. C srunr
3HaqeHrieM f , vru oIIeHr,rIIr.r reMrleparypy nos6yNgeuufl rlo cABlIry orpe3KoB xpraofi pocra
gyt nuuuit c pa3rlr,rqHbrMr,I [oreHlll4arlauu nos6yxEeHr.rtr Hr.rxHero ypoBuq. Orasa,nocr, uro
BeJr[qI,IHa reMfleparypbr aoe6yxgeurlrl Moxer 6rrrr garcnroqexa B lrHTepBarle or 7754 go
8500K; Ers Eanrueffurero aHaJII{3a vrr nu6panu Tror6 = 8000K. 3areru 6uno onpeAereHo
3uaqeHlie orreKrponHoro AaBJreHI,Iff rro Ir]IHITEM Fe I r Fe II: lgP, = 1,1 . To.rHo K raKoMy xe
pesyflbrary rIpI,IBoAI,Ir paccMorpeHr,re rruuuit Si I u Si I[, xorr r{cflorrb3yercff rorrbKo oEHa
nnnns Si I. OEnaxo Qoprrayna l,Isrnrca-Terrrepa Anfl 29 nocneEr,efi ua6rrcgaerrofi nunlau
Banmrepoacrofr cepuu gaer lgP, = 0,0.

tge*-tga,

x lg79 PU vut

olgSl ? .
o l08l

o
ax

a
ox

I

tro
x

xX
x

xa

C At 5i Ca 5c Ti V Cr l'ln Fe Ni Y Zr Ba Lo Ce Nd Eu

Brc.3l. Xuvl.rqecr<rfi cocrar arnrocQepbr BcnrlxuyBruero KoMflouenta PUVul, uopMHpoBarrHrrfi ornocfl-
Tenbrro xuMrrqecKoro cocraBa conneqnofi aruocQepu

1,0

0,5

0,0

- 0,5

- 1,0
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Ta6nuqa 10

9rs[ssneurrrbre umplrHrr mrurd nor.noqen[f, B cneKr?e PU Vul s 1983-1984 rr.
(no cnexrpan, [onyqenHbrM Ha 3TI[ co cuerrporparsonr CII-Il0)

3797,90
383s,39
3856,37
38s6,02
3878,28
3878,57
3ggg,05
3900,54
3905,5 2

3906,48
39t3,46
3933,66
3968,47
3970,07
3981,99
3982,s9
3998,98
4005,25
4012,3r
4025,r2
4028,33
4030,76
4045,82
40s3,81
4077,7t
4101,74
4t28,0s
4130,65
4130,88
4147,67
4L63,64
4178,86
4215,52
4225,46
4226,73
4233,17
4246,83
4290,22
4294,10
4294,77
4300,05
4307,90
4312,86
4314,08
43L4,29
4314,98
4320.,74
4320,91
4330,'.lt

92

HI
HI
FeI
Si II
YII
FeI
HI
Ti II
Si II
FeI
Ti II
Ca II
Ca II
HI
Ti II
YII
Zr ll
FeI
Ti II
Ti II
Ti II
MnI
FeI
Ti II
Sr II
HI
Si II
Ba II
Si II
FeI
Ti II
Fe II
Sr II
FeI
CaI
Fe II
Sc II
Ti II
Ti II
Sc II
Ti II
Ti II
Ti II
Sc II
Fe II
Ti II
Sc II
Ti II
Ti II

1,23
t,47

1,57

4\
3)
7i
4I

34
3)
4I
34
1

1l
I

1lI
6l
l6
43
11

11

87\
2)
43
87
I

;)
3

42
105
28
I
693 \2l
27
7

4L
20l'
15,
4t
4L
411
1s I

1?l
15 \4tl
4t

2,57 2,56
2,94 2,31

0,82 0,.79 0,49

0,46 0,46

z,ss 2,46 2,23
t,Lg 0,99 0,97

0,48

4,04

0,72

0,54
0,57
0,5 8

1,03

0,70

0,47
0,69
0,89
2,78
0,62

0,99
4,07

4,I5

0,5 3

1,23 0,94
3,81 3,64

s,6s

0,69

0,2'l 0,49
0,40 0,46
0,60 0,58
0,4s 0,67

0,51

1,08
0,49

0,8 3

3,72

0,64

0,48
0,40

0,7 t

0,51
0,39
t,36
2,10
0,64

0,28

0,40
0,41
0,51
2,6t
0,47

0,30

0,5s

0,44

0,35
0,7 4
0,96
0,s 9

0,64

1,85

0,52

0,39

0,41

0,42
0,7t
0,66
2,7 5

0,51

0,48

t,6't

0,55

0,42

0,44
0,65
1,15
0,50

0,66

0,38
0,49
0,54
1,06

0,50 0,90 0,81
0,52 0,7 6 0,76
0,57 0,7 6 0,83

0,59 0,86 0,78

0,'7 3 0,77 1,01

0,38 0,61 0,s0

0,62

1,1 3

0,7 3

1,00

0,96

0,49

0,3s

trna6.A 3neuenr Mynrru-
IUIET

IYr., A

7.7.83 1.7.83 13.8.83 14.1 .84 29.9,84 29.9

1 a 3 4 6 7 I 9

0,44



Ta 6 n r.r qa 10 (npolonxenue)

I 2 3 4 5 6 7 8 9

1,32

l,o2

4337,97
4340,47
4344,29
4351,76
4374,45
4374,82
4395,03
4395,8s
4399,77
4400,40
44t6,81
44t7,7t
44L8,34
4443,80
4444,56
44s0,49
4468,49
4469,L6
448t,33
4501,27
4508,28
4s 1s,34
4s20,22
4522,63
4s29,46
4533,97
4s34,t7
4s41,52
4549,46
4549,62
4554,03
4555,89
4ss8,66
4s63,76
4s71,97
4s82,8 3

4s83,83
4588,21
4589,96
4618,93
4629,33
4634,11
4657,2L
4666,75
4670,40
4731,44
477g,gg
4805,10
4824,13
4848,24
4849,18
4861,33
4883,69
4890,76
4891,s0

Ti II
HI
Ti II
Fe II
Sc II
Ti II
Ti II
Ti II
Ti II
Sc II
Fe II
Ti II
Ti II
Ti II
Ti II
Ti II
Ti II
Ti II
Mg II
Ti II
Fe II
Fe II
Fe II
Fe II
Ti II
Ti II
Fe II
Fe II
Fe II
Ti II
Ba II
Fe II
Cr II
Ti II
Ti II
Fe II
Fe II
Cr II
Ti II
Cr II
Fe II
Cr II
Ti II
Fe II
Sc II
Fe II
Ti II
Ti II
Cr II
Cr II
Ti II
HI
YII
FeI
FeI

0,74
1,73

0,44

0,64

0,9s

0,62

0,70

0,79

0,52

0,93
2,00
0,51
0,73

0,87

1,05

2,08
0,66
0,86

0,84

1,69

1,07

0,86
0,73
0,68
0,5 9

0,49
0,7 3

0,51

1,08

0,60

0,92

1,1 3

0,47
0,49

l,l2

1,28

0,54

0,5 6

1,00

L,19

0,8s1,09

0,s9
0,81
0,82

0,72

0,s0

0,30
0,44

0,37
0,29
0,47

0,16
0,26
0,34

0,34

2,54
0,64

0,61
0,90
0,56
0,75
0,89

1,1-7

0,5 7

1,5 0

1,48

0,6s
1,22
1,12

0,90

o,80

0,5 5

0,84
0,48
0,46
0,45
0,51
0,44
0,40
0,55
0,81

0,80

2,80
0,9s

20

20
a1

14\*t
19\
6LJ
51\
t4t
271

1?I
18t
3tl
19
3ll,
18J
4
3l
38
5t
27
38
82
50\
37 I
38
38\
82l
1I
37 I
44
50
82
37\
38J
44\
50,
44
37
44
s9
37
24
43
92
92
30
30\
2el

22
3 18t
318,

1,09

l,2l
0,45

0,83

0,7 t

r,27

0,30

1,01

0,23

1,1 3

1,39

1,38

0,49

0,90

0,89

0,37

0,58

0,67
0,46
0,3s
0,2t
0,23
0,25
0,19

0,66

0,81
0,60
0,57
0,4t
0,34
0,46
0,34

0,8 3

0,92

0,92

0,51
0,43 0,7 5 0,81
0,25 0,39 0,46

0,42 0,35
0,30 0,36
0,31 0,39
0,41 0,44
0,5 2 0,60
0,s0 t,07
0,57 0,44

0,66 0,46

1,37

0,25

1,03

0,72

0,2L 0,44 0,53 0,57
0,96 0,60 0,70 0,90
t,25 0,73 0,72 I,05

0,s6 0,68 0,82 0,83

0,36 0,61 1,0s

0;12

93



T a 6 n r.r qa 10 (oxonuauue)

4900,1 3

4923,92
4934,08
4957,30
49s7,60
5019,43
s087,42
s167,33
5169,03
5t'72,68
s183,62
s 188,70
5197,57
5211,54
s226,s3
527 5,99
5 278,88
5 280,07
s316,62
5 325,55
5362,86
5371,,49
5 381 ,02
5455,62
55 21,59
55 26,81
5528,42
ss34,26
sBs 3,67

s 889,9s
5 895,92

YII
Fe II
Ba II
FeI
FeI
Fe II
YU
MgI
Fe II
MgI
MgI
Ti II
Fe II
Ti II
Ti II
Fe II
Cr II
Cr II
Fe II
Fe II
Fe II
FeI
Ti II
FeI
YII
Sc II
MgI
Fe II
Ba II
NaI
NaI

22
42
1

318 |
318 J

42
20
2\
42i
2
1

70
49
103
70
49
43[
43J
49
49
4B
t5
69
15

27
31

9

55
1,

I
1

0,84 0,58
L,l4 0,gg
t,2t 0,67

0,51

0,93 1,13
0,59 0,gg

1,63 1,73

0,5 9 0,43
0,40 0,4s
0,62 0,s9
0,46 0,5 3

0,26 0,33
0,64 0,69
0,79 0,89

0,32 0,40

0,63 0,65
0,38 0,29
0,33 0,39
0,38
0,46 0,32
0,35 0,27
0,32 0,20
0,42 0,47
0,28 0,32
0,43 0,47
0,38
3,08 3,01
2,88 2,85

AsaroruqHas He3aBI4cLIMa.E orIeHKa rlapaMerpoB arvroc$epu rop.Eqero KoMrIoHeHTa cl,Icre-
r"mr PU Vul 6rrna BbrrroJrueHa raKxe tro ua6nrogeuuxrvr s 1985 r. a PoNeHe.

Cro[xa oupegenenrfr [apaMerpoB arrvroc$eprr BcflbrxHyBrrrero KoMrrouenra PU Vul
c 1979 ro 1985 r. [peAcraBnega a ra6r. 13. Ta6:ruua fio3Borrrrer 3aKrrroqr4rb,.uo s 1984-
1985 rr. reMrleparypa roe6yN4eurEff roBbrculacb flpr,rMepuo ua 1500K uo cpaBHeHr,rrc
c 1979-1981 rr., a gJIeKrpoHHoe [aBrleur{e Bo3pocno Ha fiopfllloK BeJrr{r{r,rHbr u ararro coorBer-
crBoBarb 3HaqeHI,Irc, xapaKTepHoMy Arrff arMocQep rltraHroB, 3anaerrv, o[HaKo, qro Herlb3fl
roBopLlTb o rlepexoAe BcrlblxHyBruero KoMloHeHTa Il3 cocTo.'IH]rff cBepxr[raHTa B cocToflHl{e
rI'IraHTa, TaK KaK B 3TI.I roAbl ue Ha6rrcgarcff nepexoA Ha 6olee Hnsxurt ypoBeHb cBeT,IMocrr{,
coorBercrByroug,ri rlrranry.

B ra6n. 14 npwaegeubr pe3yrlbrarbr olpegerreHr,ra orHoc[TerrbHbrx cogepxaur.rfr 18 ene-
MeHToB e atvrocoepe ropflI{ero KoM[oHeHra PU Vul, Br,r[oJrHeHHoro uo na6nroAeHltflM
B I'IIoHe 1984 r. flo er[N4 r.r auarroruqHbrM r(aHHbrM r,rs [4] nocrpoeH puc.31, roropr,rff uora-
3blBaer. xapaKrep xI.IMLIqecKoro cocraBa oroft aruocSepbr B pa3Hbre roAbr, ffa rpex 3rreMeH-
ToB - TI,ITaHa, xpoMa, xerle3a - yKa3aHbr xapaKTepubre ourrE6ru olpeAerreHufi r4x co,qepxa-
ttttil, gnt Apyr[x grleMeHToB ToqHocrr,r olpeEeJreHllfl HecKorrbKo Hr{xe.

Puc.3l uoKa3blBaer, qro xapaKTep aHouanufi coAepxanus 3rreMeHToB, pacronoxeuHbrx
a oguoft crpoKe ra6[[qbr MeHAereesa or Ca Ao Fe, orrueueuuuft uaun pauee [4], ocraJrcfl
rlpexHr,rM, Ho aM[Jri{Tyga "Bo[HbI aHoMaruu" yBellflrll,Ilacb [pI.IMepHo BEBoe. B qelovr,
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Ta6nuua 11

SKrnsa[eurHrre ilr{pr.rubr lltuuft nornoqeHflfl u r.r3flyqeHr{fl B crrerTpe pU Vul
n 1983-1984 rr. (no cnexrpaM, noJrJrueHHbrn ua ETA)

3303,47
3 308,81
3 310,6s
331t,91.
3312,39
33t2,7 t
3313,08
3 314,00
3314,06
3 318,0 2

3 319,08
3321,70
3324,06
3324,t0
3324,3s
332s,01
3326,7 6

3328,3s
3329,46
3 330,88
3332,L|
3333,1,6
3336,34
3336,33
3340,34
3 340,5 s
3 341,88
3342,s1
3343,7't
3346,72
334',1 ,84
3348,84
3349,04
3349,34
3349,39
3 35 2,80
33s3,12
3353,7 3

3356,24
33s B,2s
3358,s0
3 360,10
3 360,30
3361,07
3361,21
3363;7 t
3367,42
3 368,0s
3 368,95

Fe II
Ti II
Cr II
MnI
YII
Fe II
Cr II
Fe II
Cr II 150
Ti II
Ti II
Ti II
Cr II
Cr II
Cr II
Fe II
Ti II
CI II
Ti II
YII
Ti II
Si II
Fe II
Cr II
Ti II
Zr l1
Ti II
Cr II
Ti II
Ti II
Cr II
Ti II
Ti II
Cr II
Ti II
Co II
Cr II
Sc II
Fe II
Fe II
Cr II
Fe II
Cr II
Ti II
Ti II
Cr II
Cr II
Cr II
Sc II

1

7

t20
10

65
I
119
I

158

0,6s
0,41
1,06
0,95

0,50

0,73

,|

8\
6sI
1,, I
80 I
n',' 

I
4
7

8sI
6sI
6

76\
4t
7l
3l
16 I4l
,l

7\
4t

1, Iil
2

4\
12J
105

l',1
l?'i
f,T
3

7elil

0,64

1,63

1,16

t,12
I,19
1,09

1,07

1,15

0,74

1',L4

0,55

o,74

t,34

0,26

0,49

0,41

0,5 8

t;17

0,41

1,25

trna6, A 3nevexr Mynurunner
WX,A

1 9.10.8 3 I 1.06.84 t2.o6.84

I 2 3 4 5 6



T a6 r uua 11 (npog6lxeHue)

1
1 3 4 5 6

3312,t3
3312,15
3372,80
33'14,64
3379,83
3380,1 1

3380,27
3 382,68
3 38 3,76
3387 ,12
3 38 7,87
3391,43
3 393,86
3394,32
3394,57
3 394,5 8
3402,32
3403,32
3403,29
3408,76
3415,78
3421,20
3422,66
3422,7 4
3427,12
3432,32
3433,40
3436,tt
3437,28
3438,21
343 8,98
3440,6I
3440,99
3441,98
3442,24
3443,88
3444,3t
3446,14
3454,16
34s6,39
3458,47
34s9,29
3460,03
3460,31
3461,49
3468,88
347 4,03
34',14,12

347 5 ,13
347 s ,4s
3479,91
3481,r4
3480,90
3482,90

96

Sc II
Cr II
Ni II
NiI
Cr II
FeI
Ti II
Cr II
Ti II
Co II
Ti II
er II
Cr II
Cr II
Ti II
FeI
Fe II
Cr II
Cr II
Cr II
Co II
Cr II
Ti II
Cr II
FeI
Cr II
Cr II
Fe II
NiI
Zr ll
Mn II
FeI
FeI
Mn II
Fe II
FeI
Ti II
Co II
Ni II
Ti II
NiI
Cr II
Cr II
Mn II
Ti II
Fe II
Mn II
Mn II
Cr II
FeI
Fe II
Zr ll
Ti II
Mn II

4]

?'l
106
21 I
304 Irl
3\rl
?\
3

2l
21 'l

l, l
10s I
^l
), I
3

1

3

8',)
81
8

5

91
3\
rl
1

:I
:,J
:)
2

;,)
19 1

136 [

:'I
6

tl4
3[
3t
3)
4l
46t
22 I

3)

1,07

1,52

t,49

0,50

0,99

I,s4

t,22

t,26
0,61

t,2t

0,81

1,01
0,35
0,9s

0,66

1,08
0,23
0,s0

0,69

0,68

1,0 3

0,66

1,38

0,63

0,30

L,29

0,10

0,69

0,95

0,49

0,87

o,26
0,40
0,40
0,39

0,40

0,17

0,78

0,64

0,32

0,43

0,95

0,70

0,6s
0,33

0,8s

0,84

0,47



Ta 6 n r.r qa ll (npogorxeHue)

I 2 3 4 5 6

3487,99
3488,68
3489,'.l4
3490,s 8

3491,05
3494,52
349s,37
3495,8 3

3504,87
3504,89
3s 10,81
3s 17,30
3519,72
3524,87
35 3 3,87
3s 35,41
35 s 6,61
3ss 6,80
3571,23
35 75,1 1

357 5 ,25
3s79,84
3s 80,93
3s8 1,20
3s 86,99
35 87,1 3
3589,1 1

3s 89,64
3613,08
361 3,15
3613,2t
361 3,30
3618,77
3624,69
3624,83
3630,7 6
3630,7 4
3647,64
364t,78
3642,67
3642,'.l9
364s,31
3645,44
365 I,79
3661,9s
3662,24
3662,26
3663,41
3664,68
3666,1 0
3667,68
3669,47
367 r,48
367 3,7 6

7.3aK,410

Fe II
Mn II
Ti II
FeI
Ti II
Cr II
Cr II
Mn II
FeI
Ti II
Ti II
VII
Fe II
Ti II
Ti II
Ti II
Zr ll
VII
FeI
FeI
FeI
FeI
Sc II
FeI
FeI
Ti II
FeI
Sc II
Zr ll
FeI
Cr II
Ti II
FeI
Fe II
Ti II
FeI
Sc II
NiI
CoI
TiI
Sc II
Sc II
CoI
Sc II
NiI
Ti II
HI
HI
HI
HI
HI
HI
HI
HI

i)
6\
6l
6

1l
tl
171 )
88 I
88/
6

88
118

e8 I
98,,

3)
46
321 I
*21
573 r

'rt I
23\
lsJ

?'l
1l
324 I

13 I
76 I

'rt, 
I

126 [
2l
9\
sst

l')
2\
97)
2

16\
7s I

0,38

0,47

0,30

0,7 4

0,60

0,68

0,41

0,83

0,59

0,46
n?5
0,2s
0,20

0,30

0,3s

0,50

0,40

0,66

1,32

0,88

0,78

0,84

t,2t

0,92

0,70

0,41

0,34

0,49

0,58

0,23

0,57

0,47
0,16
0,22

0,45

0,28

0,66

t,t7

0,66

I,l0

0,90

0,88

0,62

0,47

0,5 6

0,88

0,41

0,7 4

0,56

0,41

0,26

0,25

0,22

0,1s
0,16
0,16
0,t2
0,28
0,30
0,43

0,20

0,27

0,'12

0,28

0,29

0,84

0,43

0,28

0,26

0,28

0,34

0,0'1

0,09
0,14
0,10
0,20
0,30
0,39

0,26
0,19
0;30
0,35
0,s6

97



T a 6 n ra qa 11 (npogonxeuue)

I ) J 4 5 6

367 6,37
3679,30
3 682,81
3 685 ,19
3686,83
3691,s6
3697,rs
3703,86
3707,13
37 1 0,30
3711,97
3'116,44
372t,94
3728,89
3734,37
3738,38
3742,99
3'.743,20

3747,00
374',1 ,26
37 47 ,55
37s 0,1 5

375 6,ss
37 59,29
3'.7 6t,32
3765,54
37 6s ,62
37 68,24
37 68,57
3770,63
3't'7 4,65
!77 6,s6
3784,27
3797,90
38I4,g'.t
3B 15,84
3834,22
.3 8 35 ,39
38 38;30
3843,00
'3849,97

38s 3,66
385 6,02
38s 9,91
3862,59
3878,5 7

3882,28
3889,05
389s,66

3900,s4
3905 ,5 2

3906,48
39t1,46
3933,60

98

HI
HI
HI
Ti II
HI
HI
HI
HI
CIII
YII
HI
FeI
HI
MnI
HI
Cr II
Cr II
Cr II
FeI
CII
YII
HI
Cr II
Ti II
Ti II
FeI
Cr II
CrI
Cr II
HI
Ti II
YII
FeI
HI
Zr ll
FeI
FeI
HI
MgI
Sc II
FeI
Si, II
Si II
FeI
Si II
FeI
Ti II
HI
FeI
Ti II
siI
FeI
Ti II
Ca II

0,s 9
0,49
0,s 1

t,39
0,68
0,8 3

1,24
0,80
0,92
0,87
1,05

0,58
1,3 3

0,29
1,28
0,41

0,82

0,39

1,18

0,3 3

0,98
0,11
1,08

0,96

0,17

0,31

1,46
0,l s

I,28
1,13

0,1s

0,28

t,26
0,16
0,19
0,26
t,28

0,67

14

0,57
0,54
0,5 9

t,02
0,74
0,86
l,l4
0,82
0,47
0,19
0,91
0,36
1,15
0,31
1,10
0,37

0,56

0,47
0,51
0,5 6

1,1 1

0,77
0,89
1,04

0,80
0,4s
0,22
1,0'l
0,37
I,42
0,28
1,11
0,39

0,5'7

0,35
t,t2
0,20
0,14
0,10
0,16
0,32
0,10
0,3s
0,25
0,26
1,13
0,15

0;19

0,31

0,76
2,24

0,28

0,9s
0,1'l
o,32
0,17
1,22

0,78

0,32
t,28
0,21
0,15
0,14
0,15
0,37
0,r7
0,30
0,28
0,14
I,t 3

0,14
0,79

0,25

0,69
2,4'.1

1,20
0,73
U,J J

0,26
I,57

0,96

0,6s
I,64

0,32
0,20
0,16
0,44
0,16
0,33
0,28
0,2s
t,20
0,2s
1,15

0,33

1,10
2,8t

T2

8

607

8\
4st
20

3

1

.20
I
1

4
L

4

34

4
34

i)
34
1

t69
7

388,70s

24

20
6\
6l
388 I
289 IsI
144
t3
13

608 \
20 .t

|',lt

1,67
1,48

0,22

0,28



Ta 6 n uqa 1.1 (upogonxenue)

3

1

3

1

I

0,17
0,32

0,20
1,88

0,85

0,22

3938,29
3944,00
3945,21
396t,s2
396847
3970,07
3981,99
3982,s9
3991,14
3998,98
4002,94
4005,25
4012,50
40 1s,s0
4021,39
4025,|t
4028,33
4030,76
4033,07
4035,73
4036,78
4040,6s
4042,90
4045,82
4048,90
4053,82
4061,09
4063,60,
407L,74,
407'.1,71

4t01.,74
4122,05
4123,23
4t24,79
4128,05
4130,65
4130,88
4132;06
4143,87
4147,67 .

4152,L7
4156,24
4t63,63
4t71,90
4173{s
417 5,64.
4t77,60
4177,70
4178,86
4184,33
4t87,04
4187,80
4199,10
4202,03

Fe II
A1I
Fe II
AII
CaU
HI
Ti II
YII
Zr ll
Zr ll
VII
FeI
Ti II
Ni II
VII ,

Ti II
Ti II
MnI
MnI
MnI
VII ,

FeI
La II
FeI
Zr ll
Ti II
Na II
FeI
FeI
SI II
HI
Fe II
La II
Fe II
Si II
Ba II
Si II
FeI
FeI
FeI
FeI
FeI
Ti II
Ti II
Fe II
FeI
Yil
FeI
Fe II
Ti II
FeI
FeI
FeI
FeI

0,23

o,l4
0,22
0,14
0,20
0,30
0,14

0,20
0,25
0,08
0,09

Q'20
0,14
0,32

0,41
0,23
0,23

0,15

11\
6l
30

16

9

43
l1
10

32
11

87
2

2

5

9

655
66
43
43
87
10
43
43
1

0,20
0,19
0,16
0,19
0,32
0,19

0,15
0,14
0,15
0,15
1,5 6

0,97

0,16
0,15
0,11
0,16
t,'71
0,99

0,24

0,15
0,20
0,15
0,2s
0,38
0,16
0,30
0,42
0,24
0,11
0,10
0,16
0,10
0,09
0,07
0,20
0,15
0,36
0,q7
0,30
0,17
0,31
1,36
0,16
0,11
0,10
0,3s

0,19

0,13

0,34
0,10
0,09
0,08
0,08
0,09

28
4l
22
3

i)
43
43
42
18
693
105
105
27
354
14.'\
18,
2$,
2t
152
152
s22
42

0,19
0,16
0,26

0,10
0,18
0,7 4
1,5 0
0,17

0,19
0,[1'
0,16
0,30
0,25
0,26

0,23

0,33
0,16
0,1'7

0,19

0,17
0,16
0,22
1,3 3

0,17
0,10
0,11
0,2s

0,20

0,20

0,32

0,09
0,23

0,20

0,1 1 0,15
0,15
0,09
0,07
0,07
0,25
0,23
0,32

0,15
0,11
o;15
0,09
0,08
0,24
0,26
0,28
0rQ8

99

I ) 3 4 5 6



T a6 nu u a 11 (npogolxeuue)

1 2 J 4 5 6

420s,05
4208,99
4211,88
42t5,52
a'r11 )')
4225,46
4226,73
4229,7 6

4233,t7
4242,38
4246,83
4250,t2

4250,74
42s2,62
42s4,3s
4258,10
4260,48
4261,92
4267,83
4271 ,16
4271,7 6

4274,80
427 5 ,5'.1

4282,41
4287,89
4290,22
4294,r0
4294,77
4296,05
4300,0s
4301,93
4303,t7
4305,71
4307,90
43t2,26
4314,08
4314,98
4317,32
4320,97
432s,00
4325,70
4330,71
4337,92
4340,47
4344,29
4349,79
43s 0,8 3

4351 ,7 6

43s2,74
43s9,63
4362,10
4367,66
4374,4s
43't4,82

100

Eu II
Zr ll
Zr ll
Sr II
FeI
FeI
CaI
FeI
Fe II
Cr II
Sc II
FeI
FeI
Cr II
CrI
Fe II
FeI
Cr II
FeI
FeI
FeI
CTI
Cr II
FeI.Ti 

II
Ti II
Ti II
Sc II
La II
Ti II
Ti II
Fe II
Sc II
Ti II
Ti II
Sc II
Ti II
Zr ll
Ti II
Sc II
FeI
Ti II
Ti II
HI
Ti II
Ce II
Ti II
FeII ,

FeI
CrI
Ni II
Ti II
Sc II
Ti II

1

4t
15

1

t52
693
2

4t
27

3L

7

ls2 
1

421,
31

I
28
t52
31

482
ls2 [
42 I

l,)
7t
20
4t
20i
lsi
53
4L
4t
27
lsI
4tl
4L
15

4L
40
4l
lsl
42|'
4t
20

0,10

0,11
0,10
0,1s
0,1'l
0,19
0,09

0,20

0,32

0,34

0,81

0,19
0,14
0,07
0,47
0,08

0,34

0,3 3

0,r7
0,79

0,10
0,06
0,07
0,16
0,08
0,13
0,15
0,06
0,32
0,16
0,49

0,09

0,09
0,15
0,11
0,09
0,15
0,09

0,L4

0,1s

0,11
0,07
a,46

0,50

0,08
0,90
0,19
0,25
0,11
0,28
0,35

0,52

0,14
0,26

0,22

0,23
0,44
1,09
0,22
0,t7

0;08
0,08

0,37

0,24
0,08
0,14
0,19
0,08
0,3 3

0,25
0,51

0,11

0,11
0,10
0,16

0,22
0,10

0,17

0,22

0,r4
0,17
0,45

0,47

0,07
0,60
0,25
0,22

0,26
0,30

0,32

0,16
0,25

0,19

0,26
0,43
1,11
0,22
0,08

0,28

0,09
0,09
0,20

0,43

0,20

0,11
0,16
0,68

0,7 4

0,87
0,26
0,19

0,43
0,4s

0,51

0,19
0,3'1

0,3 3

0,23
0,75

0,2820
59
941
271
7tl
22
9

104
14[
93J

0,3't



Ta 6 nu ua 11 (upotonxeHue)

I 2 3 4 5 6

4393,55
4386,96
4390,98
4394,06
4395,03
4395,85
4399,77
4400A0
4404,75
44r r,08
44t1,94
4415,12
4416,92
4417,72
4421,95
4434,96
4443,80
4444,56
4450,49
44ss,89
4457,42
4460,21
4464,46
4468,49
4470,86
448L,33
4486,91
4488,32
4489,18
449t,40
4501,27

4508,29
4sLs,34
4520,22
4522,63
4529,s6
4s33,97
4534,17
4541,52
4549,47
4555,89
4558,66
4563,76
4571,97
4s83,83
4s88,21
4s89,96
4618,83
4620,51
4629,34
4634,11
4657,2r
4666,7 5

FeI
Ti II
Ti II
Ti II
Ti II
Ti II
Ti II
Sc II
FeI
Ti II
Ti II
FeI
Fe II
Ti II
Ti II
CaI
Ti II
Ti II
Ti II
CaI
Zr ll
Ce II
Ti II
Ti II
Ti II
Mg II
Ce II
Ti II
Fe II
Fe II
Ti II

Fe II
Fe II
Fe II
Fe II
FeI
Ti II
Fe II
Fe II
Fe II
Fe II
CI II
Ti II
Ti II
Fe II
Cr II
Ti II
CT II
Fe II
Fe II
CI II
Ti II
Fe II

0,64

0,16

0,32

0,26

0,60

0,1s
0,14

0,93

0,25

0,10

0,17
0,93
0,15
0,7 4

0,09
0,41-

0,16
1,06 a \
0,04 e I
0,19
0,17
0,15
0,19
0,19

1,06

0,14
t,L2
0,33
0,23
0,81
0,92
0,43

0,s6

0,20
0,10
0,17
0,17
0,20
0,19

0,42

0,1s

0,26

0,23

0,40

0,16

0,4s

0,15

0,2s

0,25

0,67

0,5 3

0,25
0,22
o,20
0,26
0,20

0,75

0,17
0,79
0,22
0,3s
0,41
0,52
0,35
0,28
0,25
0,26
0,16
0,28
0,22
0,17
0,16

101

4t
104
61
5l 'leI
ilt
sl I
UI
4l
115 \6tl
4t
27 1

40l
93
4
t8 \3tl
L9
4
79
2

40
3L

40
4
57
115
37
37
31

0,22
0,16

0,86

0,48
0,19
0,15

0,67

0,28
0,22
0,14

1,04

0,20
0,r7

0,70

0,29
0,09
0,09
0,09
0,22
0,65
0,23
0,69
0,09
0,26
0,16
0,16

0,63

0,26

0,09
0,08
0,19
0,5 8

0,25
0,66
0,08
0,32

0,19

0,15
0,80
0,28
0,3 3

0,44
0,5s
0,3 3

0,28
0,20
0,2s
0,11
0,22
0,20
0,19
0,09

38

JI
)1

38
987
s0 I
37 I
38

38
JI

44
50
82
38

44\
s0J
44
38
37
44
59
3'.t

0,49

0,25
0,1s
0,17
0,20
0,1s

0,60



T ad nn u a 11 (oxouuauue)

4670,40
473L,44
4719,99
4792,39
4805,10
4823,52
4824,13
4848,24
4849,18

4861,33

4811,32
4872,14
4883,69
4900,13
491L,20
4918,99
4g2O,5O

4923,92

4934,08
4942,48
4957,30
4957,60

5018,43

5477,67

5889,95

s895,92

5991,38
6084,1 1

6113,33
6t47,74
6749,24
6150,10
6238,58
6239,36
6247,56
6300,17
6347,09
6369,45
63'.1t,36
64t6,37
6412,65
64s6,38
6491,61
6496,90
6516,05
6604,60

Sc II
Feu
Ti II
Ti II
Ti II
MnI
CI II
CI II
Ti II

HI
FeI
FeI
YII
YII
Ti II
FeI
FeI

Fe II

Ba II
CrI
FeI
FeI

Fe II

Fe II

NaI

NaI

Fe II
Fe II
Fe II
Fe II
Fe II
Fe II
Fe II
Fe II
F-e II
Sc II
Si II
Fe II
Si II
Fe II
Fe II
Fe II
Ti II
Ba II
Fe II
Sc II

24

43
92
48
92
16\
30,
30 IteI

318 [
318 

't9
32.
tt4
318 \
318,

42

1

9
318 I
318,

42

49

I

1

46
46
46
'74

74
46
'14

74
74
28
2

40
2

74

40
74
9l
2

40
t9

0,22

) l,l0 a

> 0,72 e

0,22

0,19
0,L4
0,17

0,14

0,22

2l,l2 a

> 5,83 e

0,15

0,24
0,16
0,32
0,08
0,r7

0,26

0,19

0,23

0:26

0,37

0,20
0,20
0,31

0,14

0,42

0,18
0,16

0,20

0,19

t>1,37 a

t>0,98e
0,11

0,1s
0,t7
0,14

[ 0,45 a

I o,tz e

0,0'8

0,06

/ 0,35 a

I o,t9 e

0,11 e

t 1,34 a

t o,tt e

f 1,01 a

\ o,r+ 
"

0,20 e

0,08 e

0,03 e

0,07 e

0,06 e

0,10 e

0,14 e

0,09 e

o,27 e

0,10 e

o,+9 a

0,10 e

0,48 a

0,13 e

0,54 e

0,41 e

0,10 e

0,L7 a

0,61 e

0,13 e

0,23
0,11
0,2s
0,1 7

0,28

0,25

0,32

0,15
0,14

0,14

1
) 3 4 5 6

102



T a6 nuua 12

Srnunalenrnrre ruuplrxbr nuxufi nornouleHur B crreKTpe PU Vul, [olyqeHHoM a Eonrapuu

3682,81
3685,1 9

3686,8 3

3691,56
3697,15
3698,00
3703,8s
37 05 ,57
3'109,2s
3't Lr,97
3'.7 t6,44
3721,94
37 27 ,62
3734,37
37 37 ,13
37 38,08
37 42,56
3742,62
37 42,99
3'.7 43,20
3'14s ,s6
3'.145 ,90
37 48,26
3750,15
37 s0,67
37s6,55
37 s9 ,29
37 6t,32
37 63,7 9
37 67 ,19
3'.170,30

3770,63
37 7 4,33
j'|'.| 4,6s
37 7 s,86
377 6,56
3778,32
37't9,21
3783,34
3783,5 3

3"t84,27
3786,68
3790,09
3797,90
3812,96
3814,s 3

3814,s 8

381s,84
3820,43
38 2s,88

HI
Ti II
HI
HI
HI
Cr II
HI
FeI
FeI
HI
FeI
HI
FeI
HI
FeI
EuII
FeI
FeI
Cr II
Cr II
FeI
FeI
FeI
HI
FeI
CI II
Ti II
Ti II
FeI
FeI
FeI
HI
YII
Ti II
FeI
YII
FeI
FeI
Fe II
NiI
FeI
FeI
FeI
HI
FeI
F'e I
Ti II
FeI
FeI
FeI

388, 705

2t

389
387
6

6

st
sl
5

))<
t44
t3
13

2t
2t
287

3827,82
3829,3s
3834,22
38 3s,39
3838,29
38 38,29
3840,44
3843,00
3849,97
385 3,66
3856,02
3Bs 6,37
3Bs 8,30
385 9,91
3862,59
386s,5 3

3872,50
38'.78,02

387 8,57
3882,28
3886,26
3889,0s
3896,15
3900,55
3903,90
3904,02
3905,s 3

3913,46
39t4,48
3916,42
3927,92
39 30,30
3933,66
3938,29
3940,88
3944,0t
395r,9"t
3952,6L
3958,2t
3958,24
3961,52
3968,47
3970,0't
39'.t6,66
3982,00
3982,5 9

398'.1,63

3991,t2
3991,47
4000,47

FeI
MgI
FeI
HI
MgI
MgI
FeI
Sc II
FeI
Si II
Si II
FeI
NiI
FeI
Si II
FeI
FeI
Ire I
FeI
Ti II
F9 I
HI
VII
Ti II
FeI
MgI
SiI
Ti II
FeI
VII
FeI
FeI
Ca II
Fe II
FeI
AII
VII
FeI
TiI
Zr ll
AII
Ca II
HI
FeI
Ti II
YII
Ti II
Zr ll
VII
FeI

0,59

0,11
0,23
0,44
0,15
0,19

0,24

0,24
0,22
1,77
0,09
1,14
0,22
o,22
0,2s
0,91
0,29
0,1 8

0,11
0,18
) <',

0,21
0,05
0,31
0,11
0,16

0,14

0,26
1,8 3

1,84
0,r9

0,18

0,12

0,1 3

0,15

103

118

5

2t

45
J

20

3\
3l
20
1

20
I
l\
4l
32
4

1

20
20

l',I
34
4

0,92
t,49
0,89
1,20
1,40
1,40
0,99
0,7 8

0,44
I,t2
0,4't
1,50
0,30
2,02
0,5 9

0,30

0,69

0,75
r,6'7
0,46
0,1s
t,52
1,20
0,28
0,25
0,87
1,5 5

0,38

10
34
429
L9
3

34
3

10
4
4
1

J

20
1

l0
278.
13[
16 I
1

1

769

11 I6)
11

30\
10,
426

0,2s
0,36
0,29

0,19
0,30
0,71
2,37

0,69

0,25
0,24
0,21
0,18

) 
,,,

i, I
287 |B,
36'.7

290
14r

il,1
22
22

20
22\
t2t
45
20
20

0,4t

0,11
0,1 3

0,28

0,23
0,2t
))1

0,44

0,41



T a 6 n u q a 12 (npogonxeuue)

4002,07
4002,94
4005,25
4012,37
40L2,50
4023,39
4025,14
4028,33
4030,76
4035,73
4045,81
4048,68
4051,06
4052,47
4053,81
4054,11
4063,60
4066,99
4071,74
4077,11
4lol,74
4122,64
4123,23
4128,05
4t28,74
4130,88
4L32,06
4L49,22
4153,gl
4t56,24
4t56,46
4t6t,52
4L63,64
4167,26
4l7L,g0
4t73,45
4177,54
4177,60
4178,85
4187,04
4t91,44
4202,03
4205,05
4210,35
421L,89
4215,52
42t9,36
4222,21
4226,73
4227,43
4233,17
423s,94
4239,8s
4242,38

104

Fe II
vu
FeI
Ti II
Cr II
VII
Ti II
Ti II
MnI
MnI
FeI
Zr ll
vII
FeI
Ti II
Cr II
FeI
FeI
FeI
Sr II
HI
Fe II
La II
siil
Fe II
siu
FeI
Zr ll
FeI
Zr ll
FeI
Ti II
Ti II
MgI
Ti II
Fe II
YU
FeI
Fe II
FeI
FeI
FeI
Eu II
FeI
Zr ll
Sr II

2eI
et
43
11 I
r$l
32

11

87
,,

5

43
43
32
s63
87 I
t9J
43
3s8
43
I

28 I
4tl
3I
27t
3

43
4t
695
29
693
2t
10s
15

105
71

t4
18

28
L52
152
42
1

t52
15

1

800
152
2

693
27
152
18,273
31,69 3

0,09

0,19

0,34

0,15
0,38
0,2s
0,09
0,12
0,28
0,16
0,05
0,08

0,32

4242,59
424611
4246,83
4241,43
4248,68
4252,62
42s4,3s
4258,05
4258,16
4260,48
4261,92
4268,03
427t,t6
4271,78
4273,32
4274,80
427 5,57
4287,89
4290,22
4294,10
4294,13
4296,s7
4300,05
430t,93
4303,t7
4307,90
4309,62
4312,86
4314,08
43t4,98
4317,32
4320,96
4325,01
4325,7 6
4330,21
4330,7t
4337,92
4340,47
4344,29
435t,7 6

43s2,43
43s9,63
4367,66
4367,91
4369,04
4370,82
437 4,47
437 s,03
4379,78
4383,s5
4384,33
4384,81

4385,86
4390,98

FeI
Cr II
Sc II
FeI
CE II
Cr II
CrI
Zr ll
Fe II
FeI
Cr II
CoI
FeI
FeI
Fe II
CrI
Cr II
Ti II
Ti II
Ti II
FeI
Fe II
Ti II
Ti II
Fe II
Ti II
YII
Ti II
Sc II
Ti II
Zr ll
Ti II
Sc II
FeI
Ti II
Ti II
TiII
HI
Ti II
Fe II
FeI
Cr I.

fiI
FeI
Fe II
Ti II
Sc II
Fel
Zr ll
FeI
Fe II
Sc II
Ti II
Ti II

0,23
0,09
0,16
0,38
1,65

0,ls

0,23

0,45

0,21
0,19
0,08
0,15
0,15
0,07
0,15
0,06

0,19

0,17

0,1I

0,19
0,5 3

0,42
0,42
0,17
0,5 6

0,26
0,25
0,31
0,09
0,26
0,65
0,6s
0,09
0,28

0,28

q,t 8

0,5 3

1,39
0,2r

693
31 r7l
6*l
1

31

I
15

28
152
31

I
1s2 [
42 I
27
1\
3rl
20
4t
20
4L
28
4t
4t
27
4l
5

4t
15

4t
40
4L

lsI
42J
e4 I
4tl
20

Fe
Fe

Ca
Fe
Fe II
FeI
FeI
Cr II

0,19

o,2L
0,06
0,12
0,03
0,09
0,09
0,18
0,25
0,03
0,34
0,38
0,25
0,25
0,35
0,06
0,0s
0,13
0,08
0,08
0,08
0,32
0,08
0,08
0,04
0,05
0,41
0,08
0,04
0,23

4l
28 I
41 I
22
104 \4rJ
28
93
t4
2

88
4t
32\
t4 l

0,51

0,08

0,1'7

0,17
0,12
0,55
0,5 s

0,13
0,21.

0,26

0,15
0,14

104
6t



Ta6qnqa 12 (oxonuanue)

4394,06
439s,04
439s,85
4399,77
4401,40
4404,76
4407,68
4411,08
44rt,94
44t5,12
44L6,82
4417,72
4421,95
4422,s8
4427,31
4430,62
4440,46
444L,73
4443,80
4444,s6
4447,72
4450,49
4451,,59
4454,66
44s4,78
4455,89
4456,6t
4457,42
44s9,12
4460,2r
4461,6s
4464,46
4468,49
M',to,86
447L,68
4472,42
4481,13
448t,33
4486,9t
4488,32
4489,18
449r,40
4494,57
4496,96
4501,28
4502,02
4508,28

Ti II
Ti II
Ti II
Ti II
Sc II
FeI
Ti II
Ti II
Ti II
FeI
Fe II
Ti II
Ti II
Yil
FeI
FeI
Zr ll
Ti II
Ti II
Ti II
FeI
Ti II
Mn
Fe

Ca

Ca

Ca
Zr ll
FeI
Ce II
FeI
Ti II
Ti II
Ti II
FeI
Fe II
Mg II
Mg II
Ce II
Ti II
Fe II
Fe II
FeI
Zr ll
Ti II
MnI
Fe II

0,ge
0,11
0,06
0,07
0,10
0,11
0,5 3
0,53
0,03

0,07
0,10
0,0 3

0,05
0,05
0,12
0,43
0,09
0,10
0,10

0,5s

45ts,34
45 18,30
4s20,24
4522,63
4525,16
4528,62
4529,56
4533,97
4534,1.'.!

454L,52
4545,10
4549,60
4552,25
4s54,03
4555,89
4558,66
4562,36
4563,76
4s71,98
4s7 6,33
4s81,90
4s8 3,8 3

4s84,73
4588,22
4s89,96
4592,01.
4592,66
46t1,28
4613,95
461',1,27

4620,24
4629,33
4634,11
4655,71
4663,70
4666,75
4670,40
4703,00
473t,44
4779,99
4792,39
4805,10
4823,s2
4824,t3
4847,t4
4848,24

Fe II
Ti II
Fe II
Fe II
FeI
FeI
FeI
Ti II
Fe II
Fe II
Ti II
Fe II
Ti II
Ba II
Fe II
Cr II
Ce II
Ti II
Ti II
Fe II
CaI
Fe II
FeI
'Cr II
Ti II
Cr II
FeI
FeI
Cr II
TiI
Fe II
Fe II
CI II
Ti II
Fe II
Fe II
Sc II
MgI
FeU
Ti II
Ti II
Ti II
MnI
Cr II
Ti II
Cr II

0,32
0,05
0,19
0,23
0,0s
0,10
0,07
0,61
0,61
0,13
0,08
0,69
0,07
0,18
0,22
0,29
0,0 3

0,54
0,s4
0,11
0,09
0,61
0,61
0,24
0,22
0,10
0,10
0,07
0,06
0,09
0,16
0,19
0,15
0,0s
0,07
0,09
0,13
0,11
0,1r
0,11
0,06
0,13

0,14

0,12

51
19
61
5l
15

4l
51

61 I
115,
4t
27\
50,
93
5

2

68
79
4tr
19
3l
68
leI
22 I
902 r
aI;l
4
79
68
2
)
40
31

40
)
34
4l
4l
57
115
37
37

66r

40
31
..,
38

O,BB

0,88
0,88
0,32
0,32
0,t7
0,08

0,21

0,17

0,46

3',1

18

37
38
826
68
987
50
37

38

30
38
30
1

37

44
1

50
82
38
23

38
840
44
50
44
39
826
67
243
38
37
44
38
44
37
24
1l
43
92
48
92
6l
30l
19 I

30 1

0,2s

0,07

0,05
0,19
0,15
0,29
0,08
0,09
0,4t
o,4L
O,24
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Ta6nuua L3

Ilapamerpu aruoc$epu ropflqero KoMnoHeHra crlcreMbl PUVUI s 1979-1985 rr.

0aog6

Iee36 ' K
lEPe

€t, xn/c

0,80

6300
0,10
5,5

0,90

6300

-0,18
6,0

0,63
(0,59-0,65)

"8ooo
1,1

6,0
(4,s-8,s)

0,63
(0,60-0,65)
8000
1,2

6,0
(4,5-8,5 )

B cro6rax yK83aH Auana3oH Bo3Moxtrblx nslvreHeunfi napaMerpoB.

1984 r., r:rcnr

(noraputbrvr orHocrrreJrbHoro cogepxaxna)

8,60
6,40
7,55
6,36
3,05
4,85
4,00
5,50
5,55

Fe II
NiII
YII
Zr ll
Ba II
La II
Ce II
Nd II
Eu II

7,1
6,7
2,6
3,7

< 2,',1

1,8
2,9
)q
1,2

7,60
6,2t
2,24
2,56
2,40
I ,13
1,55

L,26
0,70

Ta6nuqa 14

)tnarrsecrnfi cocraB erMocQepbr ropf,qero KoMIIoHeHra crrcreMbl PU Vul s 1984 r. rr Conrqa

CI
AII
siil
CaI
Sc II
Ti II
vu
CI II
Mn II

< 8,8
6,0
't,s
5,5
2,4
5,6
4,6
5,8
5,8

arMoc$epa Bc[bDcryBruero KoMrroHeHTa cr{creMbr PU Vul flp]ro6pem rI{rMqHbIe oco6eHnocflt
XI,rMI{!IeCKOTO COCTaBa aTMOCoep "MeTarI[[rIeCK[X" 3Be3A: IIOf,BI{IICff [36bITOK rpyflIrbl
xeJresa (ea ucrnroueHfleM caMoro xeJresa), rrs6brroK'6onee rsxenblx grIeMeHToB, Koropblfi
yBeJrlr{rBaercff c pocToM aToMHoro HoMepa sIreMeHTa, I{ 3HaqI{TeJIbHuft geQUulr KanbIILIfl

n cKar.p0i.n. K coxaneuuro, rpyErro cEerrarb 3aKrrrorreHlre 06 I{SMeHeHm coEepxaH.Ifl yrnepoAa,

E]IE KOTOpOTO, KaK r{ B [4] , rroJryqeHa 
'rlrrub 

BepxHf,E oueHKa Bo3MoxHoro coEepxaHl{.8.
Bonpoc o flpuqr{He cronb 6brcrporo }r3Menen[ff x[MfiqecKoro cocraBa arMoc$epbl Bc[blx-

HyBruero KoMrIoHeHTa cucreMbr PU Vul ocraercfi orKpbrrbrM. Crporo roBop.E, Mbr He MoxeM
6rrrr a6conrorHo yBepexbr B ToM, rrro 6[E3ocrb crleKrpoQoroMerpllqecKoft TeMrleparypbl Ir
TeMrlepatypbr, no[yrraeMoft, rr3 cleKTpallbnoro auam{sa, rapaHTr{pyer npLIMeHI,IMocrb K 060-
loqKe BcnbrxHyBrrrero KoM[oHeHTa MeroEa KpilBbrx pocra, pa3Bl{Toro AJIfl crals,IoHapHblx
3Be3EHbrX arMocoep. lIHrrUU CJTOBaMT{, Mbr He MOXeM OTBeprHyrb Bepof,THocTrl Toro, qTo

Aeno He ToIIbKO U EOKe He CTOJIbKO B pearIbHOM r{3MeHeHIfi XUMilqeCKOTO COCTaBa, KaK B I{3-

MeHeHr{rr ycrroBr{fi aosSyxgeuua H crparr{0nKarl[r{ srreMeHToB rro Bbrcore; B raKoM clyqae
IIorD IeHHbre oqeHKr{ TeMrrepaTypbr, [rrorHocrll II xfiMflqecKoro coAepxaHl{, crleEyer pac-
cMaTpI{BaTb rrulrlb KaK [peEBapl{TenbHbre pe3yIIbTaTbI.

5.4. JIYIIEBbIE CKOPOCTI,I PU Vul -
IASMEPEHI4.'I II I4HTEPNPETAIII4.'I

I

llsueperua [yrreBbD( cropocreft PU Vul 6rrru naqarrr eue s 1979 r. r.r K HacroflrrleMy
BpeMeHr{ r{MeroTcfl AaHHbre, Koropbre [epeKpbrBarcr BpeMeHHofi r{HrepBarr Eo 1986 f. Eorrb-
rrraff qacrb srHx EaHHbD( r{c[orrb3oBaHa xoxofloM r.r rpbrrapoM l29l ws nocrpoenur op6u-
rbr cr{creMbr PU Vul. Ha puc.32aocnpou3BegeurpaSr'rr us f2gl,.naroropoM orKpblrbrM}I

106



l/r, xn/c t080 /985

I0No(e)
oHnb)
o ir-*(e)

oSill(a)'
oFe r k)

a
a

a

6Tin(o)
. - H,KCa[(a)
bll No(a)

aa

a

a
aa

ID 2ett0000+ +000 5000 6000

Plrc.32, Jlyuenrre cKopocrrr PUVUI s 1979-1986 rr.
rlepnHe KpyxKr.r - r gMepelltlbre BHarIeIIr,,B u7 H BbFlrrcrroHrra.E rro rrHM cneKrpocKorMuecrax op6ura rsrrrr
rc l2el

l/r, xn/c 20 /8

. tlr(e)

*\

c Co. IIfr (a)
c BotrH(a) ltntu)

pnc. 33. Jlyuerrre cKopocTr.r PUVul. IIo pa3n[qHbrM crleKTpa]IEHErM n]IHl{tM, I,I3MepeHHLIe Ha I'IIOHLCKHX

crreKTpax 1984 r.

KpyxKaMLI Ao6aBleHbI nfleBble cKopocTI,I, lI3MepeHHbIe IIo clleKrporpaMMaM' Kolopble

6irnu c$ororpa$upooaHrr s 1983 tr 1984 rr. ua BTA; gnx na6nrogenlrfi 1983-1984 rr.
JryqeBbre cKopocTr,I pa3Hr,rx 3TIeMeHTOB yKa3aHbr pa3AeIIbHO, a CIIJIOIIIHa.fI KplIBafl-COOTBeT-

crByer ABr,IxeHr{ro BcrrbrxHyBrrrero KoMrroHeHTa c}IcreMbl rlo BbIqI{crIeHHofi B l29l op6we

c [ep[oAoM 3200 cyrorc n sKcIIeHrp]IcI,ITeroM 0,64'
Iioa*orur.y 6onnruofi pas6poc [aHubrx Ha pr,rc. 32 rrlgr,Isaer rIoAo3peHI'Ifi a gocrarouuofi

ror{Hocrl{ r.rHAlltBr{ryaJrbHbrx rr3Mepeuufr, llerox<ttM fipolleAypy Halxux r:ruepeuufi cfleKrpo-

rpaMM, rlofl]nleHHbrx s OuAxefrose, PoxeHe, Kprrnay t.,t CAO. Mrt eocuoru3oBarl[cb KoMlapa-

rbpo* A66e o6cepaaropr.ru Cxalsare flneco, rcoroprrfi ocHauleH reJIeBI{3LloHHoi rlprcraBKofi

Ms paccMorpeHr{ff flp.fiMbrx n o6pauleuunx npo(lunefi nusuit 3Be3[HbIx cneKrpoB

rr crreKTpoB cpaBHeHr{fi. flocre onrlrrrlirJrbuoro coBMeuIeHI{fi rlpflMoro u o6paueHHoro I{3o-
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6paxeuufi upo0nnx ,I-I'IHTII'I rorroxeHlle KaperKr,r KoMflaparopa r,r3Mep.Errocb rra3epHbrM r{Hrep-
{eporuerporvr LA 3000. .{o uauala raarurepenxfi 

"o4 
upurrexaulero KoHrr,rHyyMa 3aHocr{rrcfl

B 3rIeKTpoHHyIo flaMtrb upu6opa AIIa aBToMaTl,rqecKoro BbrqHTaHr,t.E r,r3 r.I3MepfleMoro [po-
Srna. Ilocne BbIuoJIHeHI,tfi usvepeuufr B oAHoM HalpaBJrex[r{ cneKrporpaMMa [epeBopaq.r-
Bilrlacb H lrcN.{eps'racb elrle pa3 n o6parHorrt HarlpaBneulrrl. Tarrru o6pa:ou, Mbr crpeMr.rrrrcb
loAaBHTb KaK I'IHcrpyMelITtlJIbHbre, rarc u cy6rexrr.rBHbre ou:lr6ru, BJrr{flrorq[e Ha pe3yrrbrarbr
t'tsllepeaufi. .I[ocruruyrax ouu6xa Ll3Mepeur,rfl rrorroxeHlrfl upo$rna rgealruofr Jr]rHlr{ He
lpeBbllxaer 0,2 turt t, qro trplr ltz,crrepc\M 18 A/rr,rrra s o6rlacru 4000A coorBercrByer oruu6xe
B cKopocrr{ 0,3 rcrvr/c. Taxurra o6paeou, ou-u6rcu r,r3MepeHr.rfi npeue6pexurrao Marrbr.

O6parrucx relepb K pac[peAerleHl{flM nrreBbrx cxopocreft uo ri*epern fr.M Lrl111113rrrytar11o-
sr,Ix rnsufi. Mrt paccuorpenu 3 [[acrI{HKH, ua raxgoff rt3 Koropbrx orr[caHHbrM cnoco6otr
I'I3MepeHo oKorlo l3O tnnuil, LI Halmlt, qro B KaxAoM cnf{ae pacflpe[eneHl{e HHAT,IBLIAyaJIb-
HbIx cKopocrefi xopouro [peAcraBJlflerc.fl rayccoBbru npo$aneu c ourr6xofr cpeAHero 3Haqe-
uus +3 xrra/c. CnegoBarerlbHo, pae6poc cxopocrefi ua pic.32 cBfl3aH c peirrrbHbrMr,r pa3rru1,w)ts,-
MII Il3MepeHHbIx nf{eBblx cxopocrefi B c}rcreMe PU Vul, a He c Mero[rxofr ra:rraepeuui.

_K-uacro.suleMy BpeMeHI'I ua6rrcgeura He [oKpbrBaror errle Becb rrpeArronaraeprura uepuog
s 3200 cyr., a ucKrIIoqLITerIbHo 6omurofi 3Kcueurpr.rcr{rer n crapofr gsiggnoi crrcreMe .urago-
Mo loAo3pl'Ireres. KoueqHo, Bo3MoxHo, qro AaHHbre puc. 32 cogepxar cBeEeHr,rfl o6 op6ra-
TarIbHoM ABII)I(eHI'II{ B cl{creMe, Ho aMlrrr,rryAa cKopocrerl rarux gnuxeuufr voNer 6urr
Mnoro MeHbrrJe pas6poca roqeK Ha 3ToM prlcyHKe.

OnucaHuarl BbIIxe KaqecrBeHHa.fi KaprrlHa pa3Bu'l4fl. ctleKrpa PU Vul rr puc. 32 npueogar
K BbIBoAy o Qrsuuecrofi ueoguopogHocrl{ Lr3MepeHHbrx nyqeBbrx crcopoCrefi, o cytqecrBo-
BaHI{I'I ro xpafinei Mepe AByx LIcrorIHr,rKoB a6cop6quoHuoro crreKTpa pU Vul: 

"aasracrau14o-HapHoro [crorrHr,rKa co cpegnefr nyreoofr cKopocrbrc oKorro 25 rty.l c x pacu?rpflroqerocf
orHocl{TerlbHo Hero co cKopocrbro 55 rlr/c Apyroro r{croqnr.rKa. 3aueruu, qro BlepBr,re
uAe-fl o SraorEuecrofi HeorHopo[Hocrrr r.r3MepeHurx e PU Vul lyrenrrx cropocrefr 6rrni srr-
cKa3aHa fpraqeu uAp. 142) eqe s 1980 r. r.t rro34Hee 1ogepxaHa l4ulxiruroi,r u Opronanr.r
[43] . Cefivac MbI pacfloflaraeM BecbMa y6eglrrenrur,rMr,r cBrrAereJrbcrBaMr4 rarcofi neoguopo4-

HOCTI,I.

Ha pac' 33. npegcraarleHbl nfleBble cKopocrlr ruuuli Banruepoecrcofi cepulr BoAopoAa
IIo crleKrporpaMMaM PU Vul, [olyIIeHHbrM na BTA B r{roHe 1984 r. 3uaqurelr,nr,rfi rpa4ueHr
I'I3MepeHHbIx nyqeBblx cxopocrefi BAonb cepuu cBlrAererrbcTByer nrn6o o crparrsuraqur,
It't6o o pasnuvuoli crefleul,I 3aMbITIrr a6cop6quonrtr,rx luur.rfr coorBercrByroul,rMrr 3Mrrcclrog-
HbrMr,r KoM[oHeHTaMr, ocra6eaarcquMr{ c pocroM HoMepa qneHa cepEI,Il. Ha prc. 33 naue-
ceHbl TaKxe nrleBble cKopocTll LIoHoB Tr,rraHa r.r KaJrbrI,rfl, KoTopr,re cyqecTBeHHo MeHb[re
rlyqeBbrx cxopocrefi BoAopoAa. Hauotruuu, ,Jro s 1983 u 1984 rr. Bce cr,rJrbHr,re a6cop6ryron-
HbIe rII'IHI,M HoHoB TI,ITaHa I{MOJII,I upoSnru runa P Cyg, orpr,rqarerrbHbre nyqeBbre cKopocrr,r,
rofl]tr{eHH},Ie no a6cop6quoHHblM KoMIIoHeHTana, o6yclonneHr,I BrrllflHr.reM coorBercrBylo11114x
3M?ICCIIOHHbIX KoMloHeHToB, IO, Br{AllMO, I,I Bbr3brBaer bonnruofr paa6poc [aHHbrx
Ha pl{c. 32. Mu He MoxeM I,IcKrIIoqLITb, qro cxoAHafl ailTyaqfl I{MeJra Mecro I,I B Apyrfie
sIIoxi'I. Ho s I4lone 1985 r., Kor[a 3Ml{ccuounrrfi cfleKrp PU Vul 3uaqr,rreJrbHo ocna6en (crnl.
puc. 25) flyqeBble cKopocrll tro rII{HItflM r,roHoB u Bogopo[HbrM rrr,rurffM craJrrr cyuecrBeHHo
flo:roxl{TerlbHtt:. 27 rc*,r.f c,

Taruur o6pasonr, BecbMa cJloxuafl LI MeH.srculaffcq Bo BpeMeHr{ Kr.IHeMargqecKafi crpyKTy-
pa BHeIUHI{X cfloeB arMocSepu ncnuxHyBuero KoMnoHeHra PU Vul cepbe3Ho ,arpygnaer
ollpeAeneHxe op6uraDuoro ABlIxeHI,Ifl B cl,IcreMe, rl B AaHHoM cnyqae neo6xogurraa lpeg-
BapuTejlbHafi cerleKqrrfl cfieKrpanbHbrx nIEnufi [o rpy[[aM, [peAcTaBrr.flIorl[M ABI.{xeHLIfl
pa3nr,rqubrx croes srofr arnrocQepu.

I ogr'ru ua nac (A'l{.) yqacraoBarl B TurareJlbHr,rx rrccJreAoBaHr.rrx prAa cleKTporpaMM, nonyqeHH6rxs 1982-1983 rr. Ha roM xe cleKTporpaQe BTA, r.r B xo[e orux uccJreAoBauraft brrro o6uapyxeno, uro
Jr) IeBLIe cKopocrH no II4HI'IIM B KoporKoBoJrnoBorl o6nacrl{ cflexTpa oKasrrBarorc.tr cr{creMarfqec1r.r
6oruurue, I{eM IIo JII'IHI'I.EM B [rlltHHoBonnosoft o6nactlt; oAHaKo Benr{quHa arofi pa:uocru 10 xtr/c, o6y-
cnoanennofi, no-BI{trI'tMoMy, 4acropcuefi cfler<Tpa cpaBHeHurl, cyulecrBeHHo MeHb[re o6uapyxeuuoit
aMlurr4Tylbr cxopocrefi nunufi 6 alrtreporcxofi ceptru Ha puc. 3 3.
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6.3AKIITqEHI,IE

I'Igloxeuur,te BbIIle pe3yJlbrarbr Harrux Ha6lrogeHr.rfi Aaror EoBorrbHo rrorrHyrc Seuortreuo-
rlorl{rlecKylo KaprI4Hy pa3Burl{s PU Vul B I]ocneAHr.{e rogrr. Mrr yBepeHHo 3aperficrpr4poBal]r
[ocrI'IxeHLIe BclbIxHyB[[.tM KoMIIoHeHrou crcreMbt cocrofiHl,If MaKcI,IMaJIbHoro paEllyca
I,I MrIHLIMtlrIbHofi TeMleparyprr $oroc$epbr r,I Harrano o6paTHoro ABr,rxeHHff sroro KoM[oHeH-
ra B cropoHy ropflqero KoMrIaKrHoro o6beKra. 3ro gauxeHne o6uapyxunaer orrpe[erreHHyro
HepaBHoMepHocrb, 3flH3oAu 6ucrporo rIoBbrIIreHI{ff reMleparypbr, xortr B UenoM pacflpeAerre-
HI'Ie sHeprI{I'I B crleKrpe PU Vul a rcaxgufr [eprrog,'EocraroqHo 6rrnsxo K pacflpegerreHr.rrc
3Heprllu B cleKTpax HopMiulbHbrx 3Be3A BbrcoKofr eser[t\,rocr]t. flbtresas o6oloqKa, Bo3H]IK-
Irraf oKoJIo BcrlbrxHyBrrrero KoMrroHeHTa B HaqaJre 1980 r., yxe pacceffnacb u [paKTr,rqecKI,I
He Aaer QororraerpuvecKl,Ie u floJlffpr,rMerplrqecKr.re o$$errrr, ue o6uapyxlrBarorcfl TaKxe
lpoqeccbr rroBropHoro o6pa3oBaHr,r.fl urrnu. MegleHHoe yMeHbrxeHHe pawyca $orocsepu
flporcxoAr,rr ua $one UoBorrbHo Moulrtoro r{creqeHr,rfl BeulecrBa co cKopocrbro loptrEKa
HecKorIbKI{x EecflrKoB rcrvr/c; nepeveHHocrb npoor,rnefi runa P Cyg cuercrpaJrbHbrx rlu:l{t4i4
roBopI,IT o HecraulloHapHocrll 3Toro rrcreqeuuxulurlu o ero cyuecrBeHHbrx orrrl{qu.flx or cSe-
p[qecKl'I cI'IMMerpI,lIlHoro. Ecnu ua6lrcgaerurrfi a6cop6qr.rounrrfr crreKrp ,rHrepnperr,rpoBarb
B paMKax rpaIu.IqlloHHoir reoputt KpllBbrx pocra A,I.s craur,roHapHbrx 3Be3AHbtx arvocSep,
TO CI{CTCMATI{IIECKI,IE }I3MCHEHI,I.fi 9TOTO CNEKTPA 3A IOCNEtrHI,IE TOIbI MO)I(HO OTHECTI,I 3A CqET

3aMerHblx nsl\4eueHl.Ift xI{MLIqecKoro cocraBa o6onoqrcu BcrrbrxHyBuero KoMrIoHeHTa cl{cre-
MbI: B 1979-1981 rr. orHocllrerruoe o6urue 3JreMeHroB 6rno 6nlEsro K coJrueqHoMy,
a relepb ouo npuOlttxaercfl K TaKoMy, KaKoe r{Meer Mecro y Am-saes4.

.[lr nonHorbl KaprI,IHbI rleperr{cnl4M HeKoropbre AoflorlHr,rrerlbnrre oco6euuocru PU Vul,
Koropbre 6r,rlu ouucanbr Apyrr.rMr.r uccrregoBarerrrMl4, Ho He orMeqeubr HaMI,I.

flMaulara u gp. [44] rrpocleru,rnu MeEIeHHyro 3Borrmuurc creKrpa PU Vul or 45 secHofi
1979 r. [o ro3AHero ro[Krracca F s xouqe 1981 r. B rconrle 1982 r. KoloruloB 145,46]
orMerl{rl, rITo crIeKTp PU Vul HaqaJI MeHfiTbcfl B cropoHy 6onee paHHr,rx crreKTparrbHbrx rr,rloB.
3rr npauue ctreKTpanbHble AaHHbre florlHocrbro corrracylorc.fi c HauI{Mr.r BbrBoAaM}.I, ocHoBaH-
HbrMI,I Ha KOnopllMeTpr4rrecKI,Ix I,I cIIeKTpo0oToMeTpr,IqecKr,rx Ha6n0[eHr,Iffx.

Becuofi 1979 r. flvatsrma u gp. 144,47) outerunr4 qerKoe ocna6Jreur.re a6cop6quonnrrx
ItIHufr lreranrloB B c[eKTpe PUVul ,r cB.E3aHHyro c gTrIM HeKoropyrc Heo[Ho3HaqHocrb c[eK-
rpalruofr rlaccuQurcaU[u lro pa3r[rlubrM Kpr.Irepr,rfiM; tar<oe ocla6leure 6r,uo MaKcr,rMarrb-
HbIM B afipeJle' MeHee B],IpaxeHO B Mae I{ flOIIHocTbrc [ICqe3IIo n CeH:rr6pe 1979 r. B rouqe
1982 r. uocle 6ucrporo [oroJIy6eHI,Ifl cr,rcreMbr rrpor,r3oruro 3Haqr{rerrbnoe ocra6nenre
a6cop6qr.loHurrx nuuufr Fe I r,r Fe II u, Bo3MoxHo, nuuuit Mg II rE ca II npu ueueueuuoft
I,IHTeHCLIBHOCTU nuP^ui,r Apyrux MerarlrroB I4 BoEopoAa; ua6nro4an:l,fiiecfi. B 3Tor rrep[oE
coorHoureHl,Ifl lusufr ue coorBercrByror caeKTpy raroli-lr6o nopvaarnoi 3Be3Abr r.r raKoe
aHoMaJIbHoe cocro.EHlle coxpaHlrrocb Ao BecHbr 1983 r. Bo oropofi rroJroBr{He 1983 r. Haqan-
cs sonrrfi 3rrr,r3oA ocla6reuus a6cop6qr,rouur,rx luuufr B cfleKrpe PU Vul, ilpuqeM Ha oror
pas 6ura 3aperllcrpl{poBaHa onpeAerleHnafl fiocJregoBarerrbHocrb ocra6teHus lr.ruufi paslrv-
HbIx 3JIeMeHroo, o6u1aR [poAonxllTerlbHocrb rar<ofr cnerrpalruofi aHoMarlrill cocraBr.rna
oKorlo 9 vrec., u ee Harlaro 6ruo 6nusrco K 3rroxe BToporo pe3Koro uorory6eaux cllcreMbr
[a8] . Ha ocHoBe 3rI,Ix [aHHbrx I.r pe3ynbraroB cleKrpanbubrx Ha6rrmgenlrfi Konorr,rrroBa
146l u llugxuwrl u OpronaurE 143) flIloHcKr4e lrccrregoBareJrr{ rpuurrr{ K Br,rBo[y,
tlro BeporlrHoi flpuqlrHofi cnopaguvecrcux ocna6renufi a6cop6rlr{oHHoro cueKrpa PU Vul
frBllflerctr $oprvrr.rponauue coorBercrByroulux 3MI,IcclIoHHbrx KoMIIoHeHToB, 3ilJIr4BarctuHx
a6cop6rlrounbre lrfiHwi. Harur.r cnexrparlbHbre AaHHbre Kar{ecrBeHHo rroATBepxAaror raKyro
BO3MO)I(HOCTb.

B 1984-1985 rr. Keulrou [21] npoaen cuexrpo$oroMerpr{qecKrre u @oroverprErrecKr,re
Ha6nIoAeHI,Ifl PU Vul B ollrl4qecKoir u Ittuxttefr I4K-o6nacrffx crreKrpa, l,I flofiyqeHHbre ltM
rlapaMeTpbl KoMrIoHeHroB cI,IcTeMbI AocTaToqHo 6ru:xrE K Hatur,rM pe3yrrbTaTaM. OAnaxo
MbI cq[raeM yxe peueHl{oti o6cyxgaeuyrc KeuuoHoM arrbrepHarrdBy B o6'strci,1le]Pluu rllyboKo:
ro MI'IHLiMyMa 1980-1981 rr.: $oprral.{poBaHr,re flbtrTpt t4llu 3arMeHr{e M-rrraurona Bcflbrx-
HyBlxero KoMfloHeHTa. f{eficrenrelbuo, KaK yxe yfloMr.rHanoct, EQnrvron [33] (roronaerpn-
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Ta6nuqa 15
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rrecKr.r o6Hapyxr,rn Ilpouecc 00pMr.{poBaHr,rfi r]brrrfl HerrocpeAcrBeHHo, r{ opouranbHbrfr rlepuo[
PU Vul 6m{gox K Aec.rrrKy rrer, a He cocraBrrrer Muorrae corHu ,Ier, KaK roro rpedyer Mo-

Aelrb 3aTMeHr.rfi. qTo xe KacaeTcf rJraBHoro apfyMeHra Keuuoira B fiorrb3y 3aTMeHI4fi - sarcr
rloflBrleHlrfi nonoc TiO npu 6recrce cl{creMbr, cyuecrBeHHo rlpeBbrurarcilIeM MLIHI,IMilrIbHbIi,
r.e. 6recK caMoro M-ruraura, ro 3Aecb Heo6xoAr.rMo r{Merb B Br.rEy cne[yrculue o6croflTerlb-
crBa. Bo-flepBbrx, B snoxy uy6oKoro Mr,IHr{MyMa 6necKa, o6ycrloBneHHoro 3arMeHI,IeM

rrblrrbro Bc[brxHyBrxero KoMrroHeHTa cLIcTeMbr, r,rHTeHc[BHocTb M-crIeKTpa rIp]I OllpetrelleH-
Hofi opueHraUrir4 cl{creMbr Moxer Bo3pacrr{ 3a cqer orpaxeurlfl I,I3nyqeHI,Ir M-rnraura roi
xe rrbrrlbrc. Ilo-nuprl,rovry, TaKafl 6raronpuarua-fl opxeuTauilfr, aeirarBLrrerlbHo, LIMerIa Mec-

ro: Ha prrc. 10 uu Br,rru.rM flpeBbrrrreHlre noroKa or xorroAHoro KoMrIoHeHra PU Vul B grloxy
Mr4H?rMyMa 1980 r. [pr4MepHo ta 0,25 dex HaE ypoBHrlMr.r 1982 u 1986 rr. Bo-rropux, no
HaIrt,rM orIeHKaM xonoguufi KoMnoHeHr PU Vui r{Meer crleKrparrnr,rfr ruu M6-M7, BerMqI,I-

Hr,r cKaqKoB HETeHCr,rBHOCTr.r y fipe[enoB MoneKynflpHbrx nonoc TiO B TaKLIx O6beKrax
Berr[Kr,r, r{ 3rr4 cKaqKr{ nroryr 6r,rrr o6Hapyxeubr Eaxe fipfi HaltoxeHllln Ha M-cleKTp llpyroro
r{3JryqeHH.rr, B HecKorrbKo pa3 6onee r,rHTeHcHBHoro, qeM r,r3JryqeHue M-:nesgrr.

O6cygrM reflepb HeKoropbre reoperr{qecKr.re Borlpocbr, cBfi3aHHbre c QeHoMeHoM PU Vul.
Kar orveqalocb Bo Bee4enulr, BbrrroJrHeHubrfi l,I6euorr [5] pacuer KBa3LIlepI{oEI,IqecKoro

npoqecca, o6ycroareuuoro aKKperyefi ua ropruuit 6enwrt KaprIIrK, BoclpoI,I3BoALIr cylqe-
crBeuHr,re lapaMerpbr clrcreMbr PU Vul: a6conrorHyro cBerr.rMocrb r,r oSQerrueuyrc TeMnepa-

rypy BclbrxHyBruero KoMrroHeHra r Qase MaKcr.rMarrbHoro pacurupeHr,rfl ero $oroc$eplr
rr cKopocrb Bo3pacrauflfl 6recrca cr{creMbr B flocrre4Hl,re Mecffubr, [peArxecrBoBaBrrrl{e 3Tofi

Sa:e (cru. puc. 1) . 3ro o6crosreJrbcrBo He ocraBrrfler cortrenufi B rlpaBr,rrlbHocrr,r oflpege-
rreHl,Ifi sBOTITrIHOHHOIO CTaryCa PU VU1 KaK aHOMarrbHO MeAneHHOfr UOAOfr, KOTOpaff B MaKCr,I-

MyMe orlecKa [poxoAr.rr cralprrc Mr4Mr,rKpHr.r IIo[ cBepxruraHr, r{ Aenaer Uenecoo6pa3HblM
6onee geranrHoe colocraBJreulre reoperr,rqecKr.rx pacqeroB c ua6nrogeuusvnr PU Vul.

I,Is reopr.ut crleEyer, qro Kaprr{Ha rloBepxHocrgofi repMoff,qepHofr BcnbrlrKu Ha aKKpe-
qlrpyeMoM 6erona Kaprlr{Ke orlpe[erlfiercff AByMfl [apaMerpaMl,I: vraccofi 6eroro KaplI,IKa
,I reM[oM aKKperlrrfi, .[na rulpoxoro Er,rarra3oHa 3uaqeHfifr grr,rx flapaMerpoo H6eu [5]
IIpOBen Bbrqr,rclleHr{fl, Ha ocHoBe KoTopbrx MoxHo oueHr,rTb IIpoAoJIx[rTerIbHocTr,I [oIIHorO
ul{Kna Mex[y EpyMfl coce[HrrMr,r BcrrbrrrrKaMl,I t,t [poAonxurerrbHocrr{ flpe6brBaHr,rfl aKKpe-

ullpyrcqero KoM[oHeHra B cocroflHr,ur slrcoxofi cBerr,rMocrr,r B 3aBr.rcr.rMocrr.r or 3Tr{x [apa-
MerpoB (ra6n. l5).

Ilocrorrxy $asa nucorofi caeur\4ocru PU Vul AJrr.rrcfl yxe 6orree 8 ner, a r,rHrepBarl Bpe-
MeHr.r MexAy Ha6rrcgaeuofi uaurr u flpeAbrAyrrlei Bcflbrrrtr<oft s srofi c]rcreMe cocraBrlEer
no xpaiuefi vrepe 80 ner [49] , ro Mbr r{MeeM Bo3MoxHocrb c[eJrarr, orIeHKr{ cBepxy Ha Mac-
cy 6enoro Kapnr-rKa r,r reMrl aKKpeUuI{ B paccMarpl,IBaeMofr cr{creMe: Bo3MoxHbre 3Har{eHr.rfl

TaKr.rx [apaMerpoB Haxofln"rctr B uaurefi Ta6r[qKe crreBa cBepxy or rrrrpr.rxoBbrx runuli. IIo-
Kaullr3aurrfi stux xuuuit rloKa3brBaer. qro npoAonxr,rrerrbHocrb $asrr rr,lcorofr cserlar\.Iocru
HaKnallbrBaer 6oree xecrrcue orpaur{qeHiltr Ha tapauerpbr cr,IcreMbr, qeM [po4oJrxr{TeJrbHocrb
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llorrHoro ur.rKrra, u, ro-BlrErrMoMy, Macca KoMrIaKrHoro o6beKTa s PU Vul ue 6olee l,IMo,
a reM[ aKKpeu[r{ ueuee 10"8 ' Mrlroa,

flalee, couracHo pacqeraM (Dyg,xnrraoro [50] , eo BcnbnrrKax HoBr,rx 3Be3A, rlpoIacxo[ffIllllx
c [epr{oAoM rr,renee l0a irer, rrbrJrrrHKr.r ue o6pa:yrorca. 3ro ycnoB}Ie HaHeceHo s lesofi uono-
s[He ra6[[qKr.r rxrpr.{xrryHKrr,rpHoff nr.rHnefi; oHo HaKJIaAbrBaer Ha napaMerpu PU Vul [paKrH-
qecKu re xe orpanl,IqeHr{fl, Koropble n npaaofi florroBr.rHe ra6rlrr{K[ o6ycnoBneHbr Ha6nrc[ae-
lvrofi upogouxr.rrerrbHocrbro $asrr BbrcoKofi cBerr{Mocrr,r, Ecnn aror Saxr crrgerenbcrByer
o flpr{MeHuMocrr.r pacqeron oy4xuuoro r PU Vul, ro cJre[yer r.rMerb B BLIAy ero BbrBoA o

ToM, qro cr,rlr,IKarHbre [brrrl,IHKr.r - a lrMeHHo ouu $opruupoBaJlr,r flbrJleByrc o6orovry PU Vul
[33] * o6paayrorcx [pr{ BcrlbrrrrKax HoBbrx, Korga Macca 6eroro KapJII.IKa MeHbrxe 0,6 Mo.

Taxrna o6pasou, Teoperr.rrrecKfie I{ccrlegoBaHra gnoffuux crlcreM c r,rcreqeur.reM BeulecrBa
lr arrperyrefi uo3BoJrnror cyrqecrBenHo fipotrElrHyrbc.tr B rroHr{Maur{r SeHorvrexa PU Vul. C apy-
roi cropoHu, HaKouJrelrHbre Ha6nrcAenr.rfl craBfiT trerKyro reoperl,IqecKyro 3a[aqy: [ocrpollTb
Kr{HeMarr.IqecKyro Mo[enb o6onovxlr, Koropafl nrorna 6r,r [pegcraBr.rrb crloxnyro gBorlrcql,trc

rryqeBbrx cxopocrefi r.r 3Mr.rccr{oHHrrx npoSurefi crerrpamuux ruul.tfi PU Vul u uarb Knloq
K rroHLIMaHr.Iro ua6rrogaelrbrx r,r3MeHenr,rfi xlrrrruqecxoro cocraBa LIIIa aHoMaJ]burtx yclowtfi
aoe6yxgeurEa a arnroc$epe BcnbrxHyBruero KoM[oHeHTa cl,tcreMbr.

Mrr rny6orco 6raroga.puu B..II,. Errurgny, ll. lbtuesy, O. 3r'xoeofi, II.[. IIet-
poBY, B.14. Ilpouurcy 3a rIoJIyr{eHI{e crleKrporpaMM PU Vul, kl.B. lbttuuy - aa

paapa6orrcy traKera [porpaMM DAP, rpurvreutrBlxerocff npu o6pa6orKe Bcex cfleKr'
parrbnbx EaHHbrx, E.B. Eeprqrnr 3a ).racrr{e a o6pa6orre Il3C-cnerrporpaMM,
H.H. Ilerpoaoi - sa [oMor.rlb n uadrrcgeHusx ua A3T-1 I u a o6pa6orKe fiolyqeHHbrx AaH-
uux, E.A. ESaHoay ll JI.f . Jlur,rancrouy - 3a yr{acrue n ua6rrcgeHrtrx Ha AC Acrpou,
A.B. Tepe6ux - 3a [oMor.ub e o6pa6orre reJreMerpr,rrr, H.B. Kpauro6a6qesofr - 3a LI3ro-
roBJleHlre unnrccrpaqufi vt A.Ll,Ifto6uNrxosofi - ea uogroroBKy pyKolI{cLI K rlerlarlr.
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yEK s24.3

TIEPEMEHHOCTb MATHHTHOTO IIOJIfl Y CBEPXTUIAHTA TCyg

c1969 no 1986rr.
C,H. flna.uaxga

Anannrupyrorcx na6nroqexus Marrr.rfiioro nons (I/t) y 1rCyC G8 ls) c 1969 uo 1986 rr. O6napyxe-
HO, qTC HaIIpfiXeHHOClb npOEOn6rIOrO KOMnOHeHTa ttanl[UrOrO nont nperepfleBaetB pa3HLIe cegogrr uaG

nerur'or 0,d78 go odg2.
.[ar ceaora 1982-1983 rr.EnrrrerrBsocrb [epnoruqecrux xone6asuft H" coanagaer c ArlfirenbHocrblo

fleprro4r{rrecKr{x rone6agufi ,I} reBLrx cropocreft, I{3MepeHB6Ix tro flEpy Ho n no twrun Cal L6499,644L.

THE 7 CYG MAGNETIC FIELD VARIATIONS IN 1969-1968, by S.I. Pbchinda. The observations of
the magnetic field (I1r) of t Cyg (F8 lb) are analyzed for the period of 1969-1986. It is found, that in diffe-
rent observing seasons the intensity of the longitudinal component of the magnetic fieldpndergoe; the varia-
tions of the sign and amplitude (from -l00gs to -350 gs) with the intrinsic time from 0,'78 to 0."92.

For the season 1982-1983 the duration of H" periodical variations coinside with that of radial velocitaies
periodical variations, mcasurod by the Ho line kernel and Cal x 6499 ,644A, line.

1. Ilepnrre QorosnercrprrlecKr{e Ea6firc,qenllfl MarHr{THbrx floneft 3Be3A BbI[orIHeHHbIe B

1969, l97O ff. Ha 2,6 M rerrecKorre (3TIII KAO), rro3Borrrrrr{ 3aperrcrpr{poBarb y pfrEa flV
Klrx 3Be3E MarHUTHbre flOrrs MeHee 200 lc, paHee HeEocry[Hbre @otorpaQuuecKoMv Mero-
Ay [], 2] . Kporvre roro, rorEa xe 6buro o6HapyxeHo y HeKoropbrx o6beKroB (o CMa, , pOri,

7 Cyg) naueHeHr{e 3HaKa lJloilfl, 3a BpeMfl cyrqecrBeHHo MeHbruee, Hexe[fi BbllMcrlfleMble IIe-
pr.roAbr BparrleHr.rfl. Bnocnegcraur{ 3ro flBrreHr.re (tro cux flop He ]rccfle.qoBaHHoe) [epeMeHHo-
crl{ [poEorrbHoro KoMrroHeHTa MarHr{THoro florrfl, r(oTopoe He o[r{cbrBaeTcf B paMKax Mo-

Aerlr,r HaKrronuoro poraropa, Ceaepxrrfi olpeEerlr{Jr KaK "transient phenomenon" [3] n urtc:
Ka3a[ flpeAflorroxeHr,re o roM, qTo 6brcTpbre r{3MeHeHr.rfi 3Be3trErbrx MarHr{rHbrx IIoJIeft Bo3-

MOXHO CBfl3aHbI C IIyIIbCaUr{f,MI{,

@ C.PI. flnarrfla.qa
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Y t Cyg 6rno o6uapyxeHo lr3MeHenr,re [po4oJrbHoro KoMnoHeura B npeAerrax or +200
go -200 fc, a ua6nrogpeMbre r.r3MeHeHr,rf 3HaKa, corfiacHo [2] , npoucxoA]rrr[ r{HorEa B rerre-
rwe 2-3 cyr.

B l97L r.y 'lcyg 3aperr{crpr{poBaJrr.r nepeMeHtocrb npoAorrbHoro KoM[oHeHaa Marnrr-
Horo florrfl or +1200 uo -1200 Ic sa gpoe cyror [4] .Bosrvroxuo,3ro 3Harrenr{e cleAyer
yMeubrrrr{rb s -2 pasa r,r3-3a Bepoffruofi ourr6ru npu rann6porre npn6opa [3] .

I,IccfieAosauuff MarHr,rruoro uorlfl y eroft 3Be3Abr Ha MuorouleleBbrx Marn]rroMerpax

[5, 6] ns BocbMr,I rauepeuufi rorlbKo B oAHoM cryqae A:Inr.I 3HaruMufi peaytrrar: -18,3 tt 5,7 Ic. B ocramurrx cltyqaf,x cr.rrrarl 6ru ua ypoBHe omt6ox, He rlpeBbrruaBurl{x gecrr-
Ka raycc. 3gecu oruerr{M cJreryrcuee. Macra AIrff MrlorouerreBbrx Marur.rroMerpos 6rua
BBInorIHeHa tro c[eKrpy Aprrypa (K2 III). B cnexrpax xe cBepxrrraHroB, KaK]rM fiBilfrercfi.
7Cyg, uoryr 6rrrr rpagneurbr ryqeBbrx crcopocrefi c rny6ruoft B cJryqae cyqecrBoBaHr,rff
nynrcaqrft. Kpoue roro, Bo3MoxHa Heo4{opol+rocrb MarHr{Ttof,o rloJrfl c rny6unoff B rrpo-
TflxeHHoft arrraoc$epe. Heyuet errrx AByx Qarropon npfi npr.rMeHeHr.r}r MHororUeJreBbrx Mar-
IMToMerpoB E Ifl H3MepeHHfi Marl[truoro trorlfl y 3Be3E c rlporflxenHrrrru aruocSepaMr,r, Bo3-
Moxuo, Moxer He rorlbKo r{cKa3I{Tb uonyvaevrufi pe3yrlbrar, Ho I{ cBecrr,r ero Ha uet. K co-
xalleHr{ro, EccrreAoBaHr{fl 3Tr{x Bo[pocoB npH [pr,rMeHeHHrr MHorollerreBblx MarHI,IToMeTpoB
He [poBeEeHbr.

Ileparre na6nrogeuna TCyg6ri.nu rpoBeEeHbr s 1977 r. coBMecruocB.M.KyaurrnoBbrM.
flpu rrmonneulrn rracrr.r flocfieAyrou]rx ua6rrogeuwir u ux o6pa6orru Sornurym lloMoutrb
oKa3arra E.C. .If,rvrr.rrpneuro.

Peaynrrarrr ilauril ua6nrcgennfi TCygaa ceeou 1981 r. ony6nrrcoBarrbr B [7]. O6pa6or-
Ka npoBo4rrlacb [prl a[[poKcr,rMaUfiu pea]rbHoro KoHTypa crreKrparrbHofi nuuuu rpeyronb-
urru. Bruru 3a[ogo3peHbr u3MeHenr,rff Marn]rrxoro lrotrtr c [eplroAoM ororo 8 cyt.

C rienrro He3aBI{cLIMoro [ogrBepxAeurx o6uapyxensoi [epuoprruocrr.r Mbr [poBerru
cneKrpocKorluqecKre na6moqegrr 7Cygrua rerrecKorrax BTA (CAO, ct. 3eneHuyrcrar)
r 3TlI B I,IroJIe r{ aBrycre 1982 r. [8] . no roryqeHHbrM BbrcoKorprcflepc]rouubrM c[er(rpo-
rpaMMaM (1,7.4/r*,rnr BTA r 6,Vnrvr 3T[II) nsrvreparucb ryqeBbre cKopocrr.r. floryueuurre
suaqenl,Ifl JlyqeBbrx cropocreft g1n rs6pauubrx crleKrparrrnux nururft 6urr caepcraubr c
3a[oEo3peHHbrM paHee [7] nocrrrau4reBHbrM [ep]rotroM. B AByx cJryqafx (xgpo H. r CaI
l\ 6499,6444) uonyuenubre flepuorgqecKlre 3aBr.IcuMocrr{ ygoBnerBopflJrr{ coorBercrBeHHo
95% w 93% ilosepurerlbnbrM unrepBirJraM tro Kp]rrepun Ouuepa. B ocranrsrrx clyr{aflx
cTaTI{CT}Iqe CKafi 3HaTIIAMO CTb Cylqe CTBeHHO IInXe.

C Upyrofi croponbr, ?Cyg HMeer Bo3pacr - 17+5 wmner [9] r,r Ha [I,rarpaMue I'epu-
runpyHra-Peccerla Haxo4{rcfi. Ha rpaHr{Ue o6nacrr Krracc}rqecKr.rx qe$eug co cropoHbr paH-
Hlrx crleKrpaJlbHbrx KrlaccoB. B [10] Wfl pflila ue$er.rA [peEcraBrreHbr cpeAHHe 3Harreur{fl
ycKopeHufl cl{rlbr rrxecrr.I, a raKxe gMfiupuqecKue $oprvrynu, cBtr3blBarorur,te [epr{oA ue-
$eugrr c pagr{ycoM r,r trepuotr c senta,runoft ycKopeHr{fl cr{Jrbr rflxecrlr:

log ( (R >/Rn) = (1731 0,017) + (0,652 t 0,020)logP, (1)

(log 92 = (2,67 t 0,08) - (1,06 t 0,09)logP. (2)

Elrs lCyga [9] npraetreubr fierryrcult,te oueur(n pawryc.a u ycKopeur,rfl cr{rrbr r.f,xecrrr:
RfRo = 138, lgg= 1,2. IlogcraBr{B 3rr{ 3uaqenlrff n (l) H (2), nonyw.rrvr, vto qe$euga c na-
paMerpaMr.r TCygnuena 6u nepuog-30 t 15 cyr. Sro ue AareKo or lofiyrreuHoro no ua6-
rIroAeHI{EM rep[oga, paBHoro 8 cyr. Kporrae roro, g,na qeQerg KL Aql u pDor npr.r fiepuo,qax
6,ol u9,o8 a [10] faurr lg E= 1,3 u 1,2 coornercrBeHro. 3ro xopouro coBrragaer c lg g

Fttfi TCyg I{ BocbMI{AHeBHbrM flep[ogorrr. 3rr,t coBrla[eur,Ifi, a raKxe ror Qarr, trro rto r]rye-
BrIM cKopocrsM tro EByM c[eKTparrbHbrM ll.ltulrrfrv, c yEoBlerBopurenruofi EocroBepHocrbro
rrofl1nrllncfl HarlepeA sagatrnrrfi HaMr{ [eprroA, orrpeAerreuurrfi pauee rro r.r3Mepeur.rflM MarHr{r-
Horo ttoflfl, uosBorlr,rJrlr B KarlecrBe pa6ouei r[[ore3br flpelgtofloxllrb pearlbHocrr o6napyxe:
Huoro BocbMI,IA,rIeBHoro [ep]roAa. C gpyroft croponbl,MaJroe KorlnqecrBo AaHHbrx He rro3Borrfi-
rlo Bblrlorrtr{Tb AeranbHbrfi neprogorpauunuft aHalr.r3. Heo6xoguuu 6run Aantuefiuuae
fladJlrcleHufl.
8.3aK.4lO
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2. flocle Ha6[IoEeHHfr Maruurnoro nona TCygHa Marur.rroMerpe 3TU B 1981 r. Mbr[po-

CrIlo 1986 r. BKrllorurenruo. Kpol,re roro,6r,uru rporegeHbr auarrorr{qHr,re na6nrogeuur n
reqeur.re qerbrpex Hoqefi B 1983 r. Ha ETA.

Pesynrtarrt Bcex HaIIr{x na6nrogeuui Haqurra.fl c 1971 r., ocpe4HeuHbre 3a Kaxgyro Horrb,
npI'IBeAeHbI B ra6n. 1. B nepaorvr crorldue Aarr flopffIKooufi uorulep, Bo BropoM - rofi[aHcKaff
Aara, B TperbeM - cpe[Hee 3HaqeHI,Ie HanpnxeHr{ocTr,I MarHHTHoro [oJrfi co cpeAHeKBa[parHq-
uofr onr.t6rofi o cnyuae, ecrl?i KorlfiqecrBo r,r3Mepeuuh sa uoqr 6rrno He MeHee nsru. Ecnu
KoJILIqecrBo aeuepeuufr 3a Hoqb MeHr,Iue rrsrr,I, To 4rrfl Kaxlofi HorM Bbrr{r4cnegbr cpeAgr.re
3HaqeHI'Iff H" u otrnoueuurl eEI,IHLIqHbrx r,r3Mepenufi or srnx sHaqeHllfi. flo srntr orKrroueur,rflM
ArIff Bcex tarux soqefr BbIqHCJIeHa o6ulafl cpe[,HeKBa[parr,rqHafi our,r6Ka el[,rHr,rqHoro r13Mepe-
rura. .[anee, corracHo KorluqecrBy u:rlepeulrft 3a Hoqb, 6r,uu grrrnlcleubr cpeAneKBa.Apar[q-
urre o[m6rcu cpeAllero, Koropbre r4 npeEcraBfleurr g :ra6nlrqe. B r{erBeptoru crol6qe gaua
cpeAHeKBaEparl,IqHafi ourlr6xa Lt3MepeHHoro 3HaqeEl,tff florlff 3a Hoqb oTHocr,ITerrbHo :FrailEle:f,-

uofi xpunofr alnpoKcuMaqlu xone6auufi, n flxroM - Korrr{qec'rBo uauepeuufi 3a Hoqb }r B

flocJIeArIeM crol6qe - @aau [afiAeHHbrx flepuoAfiqecKr{x 3aBncr,rMocrefi (cru. uraxe). fta
Ha6rlroAeHllfi 1977 u 1981 rr. [pr.rBegeubr oura6xu, Bbrt[.rcJreHur,re e [7] .

Ilpep,aapurenrur,rft auanlrg Ha6rrcgeuuft MarHr,ITHoro lroflff, Bbr[o[fleuubrx nocne 198 I r.,
[oKa3aJI, qro 3afioAo3peuurtfi BocbMr{AHeBIrbIi nepr{oE flBrlflerca BepoffTHo pe3ynbraroM
cylep[o3l{q[n ucrunHoi rlacrorbl c qacToroi KaKoi-To rapMoHr{KlL 3ro uorpe6oBarro HoBoro
qacrorHoro a,1.a[tu3a acex ua6nrogeHufi, orcnrcuar. u ua6rnogeuus. 1977 u l98l rr., u Ha6nroAe-
Hrrr nyq9s61x ctcopoc::efi 1982 r. Mr,r srcrrcw{Jrr,r B paccMorpeHr.re rarxe ua6nropLetvs. pr3

lr,2l.
HatprxeuHocrb MarHl,rruoro flolrrr y "yCyC[o Ha6lrroge:riusv, 1969 r. [1] rnrenarracb o'l'

+210 lc )\o -20O Ic npu oulr6re ! 29 lc ro ua6rrogeuus.rq 1970 r. [2] or +200 fc,qo
- 1 70 fc npu orur6rce t 40 fc. flxrnagqarr 3Haqeuflfi Ha6[m[eHnri, AIfl Koropbrx npuBe[eubr
Hanpflxeunoclu I{ 3[aKI,I e 11 ,2] [ocnyxufll,r [Irr ofipeAeneHrlr xapaKrepHoro BpeMeHH u3-
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T a6nlaua 2

1969 + 1970
1977
I 981

1982+1983
1984 + 1985

1986
1982:Vr(Ho)
1982:Vr (Cal)

od,g tot to,ooo2
0,77 85 i0,0006
0,8410r0,0009
0,8850 j0,0002

0,902310,0002
0,9272!0,0005
0,883910,0020
0,8880r0,0020

15

t7
10

15

l6
t8
15

15

>99%
98%

>99%
97%

>99%
9s%
98Vo

99%

6,3
5,0
tt,7
4,8
6,0
3,8
4,5

6,7

MerIeHLIfl MarHuruoro fioJrf,. CpeAH]te 3uaqeur{fl }Ia[rlix I,I3MepeHI,Ifi 3a Horlb cocraBl,Iflll cneAyrc'

ulee Konr{qecrBo Ha6nrcAeuwir y Cygro rogaM: 1977- 17 uouefi, 1981 - 10 uovefi, 1982 -
4ttouu,1983 - ll uouefr, 1984- 5 Houeft,1985 - 11 uoqefi u1986 - 18uoqefi.Bcero
76 Ho.refi.

Bcx coaorcyuHocrb 3rr{x Ha6firoAeur.rfr 6ura nopeprnyra aHarI]I3y Ha npeEMer cyulecrBo-
BaHr4fl Ilep[oAlrqecKux 3aBI,ICI,IMocrefr uO nporpaMMaM, pealLI3yIouII{M MeToAbI l0presuua,

.[,uuraHra ra JlaQnepa-Knnuana [11-13] . BnrEenurr 3Haql{Mbrfi rIepHoE lto BceM ,u,aHHbIM He

yAarrocb. Aualng [epuogoB ocyuecrBnflncfl B [peAeJrax or 0,7 cyr [o 15 cyr. Orpaunuema
6rmn au6patbl lI3 npeABap[rerlbuoro paccMorpenllf pe3ynbTaroB Ha6[IoAeHI'Ifi.

C uentrc nor{cKa r,r3Meuenr,rfi Marnr.rruoro flonf E pa3uble ce3oHbl, 6unu c$oprrallpoBaHbl

pflAbr Ha6rl1gAeuri (cM. ra6fl. 2 u fl,2l): 1977 r. l7 gar, l98l r' - 10,1982 + 1983 rr. -
15, 1984 + 1985 rr. - 16, 1986 r. - 18 u AaHHbIe 1969 + 1970 rr. - 15 uat. Bcero urectl
MaccuBoB. Kaxgrfi rr3 HLrx 6ur rpoauanlr3r,rpoBan B orEeJIbHocrI,I fla [peAMer cylqecrBoBa-
Hr,rff uep[o[oB lro Mero[y.[urvrunra n Ila$nepa-Kunuana.

A. 1969 + l97O rr..&s Ha6rrogeHr,rfi 1969 r. r [l] ue rprBegeubr MoMeHrbI Ha6rIoAeHI.rfr,

a yKa3aHbr rorlbKo gatu. YuuruBafl ycrloBl{fl Brr4}IMocrlr 3Be3gbr ArIfl 9TI4x Ear, MbI oueH}IrIH

MoMeHTbI Hafiflrc[eHr,rft caMI,I, cqnTafl, qro oilr.I6Ka s 2-3 q EIff flot,tcKa I,I3MeHeHI,Ifr MaTHI,IT-

Horo fiorrfl 3a BpeMs 6onuuee floflycyroK rre Buecer cyulecrBeHublx L{cKaxeflI{fr. Iloeronry
g44 Bcex utecrfi torruaHcr(lrx gar sa 1969 r. B KaqecrBe Aotrefi cyroK 6blrlo B3rro 3naqeHllfl

O,dSZS. Pesylrrarrr qacroruoro aflafli4sa flpuBegeubr s ra6n. 2: nnepnonacrorl6ue-ce3oH
ua6nrogeulri, Bo BTopoM - 3Haqeulrfl flepuogoB, 6es yvera LI3MeHeH]Itr ux B TeI{eHue ce3oHa

ua6nroAegnfi (crvr. uuxe), u oruu6xu. Oruu6xu oueHI4BanI'Icb no I'I3BecrHoi $opue

AP= P2I@rL\

rge AT- apeueHnoft [HrepBarr paccMarpr{BaeMoro pffAa, L - zagaaaeur,tfi llntepnan pas6ue-

rurx Sasonofr rpurofi sa 6unw (rurr npruxnu L = 1O). B rpeueu cron6qe - KorlfiqecrBo LI3-

naepenr,rfi MarHr{THoro norl.E, B qerBeproM - ypoBenb 3uaqr{Mocrrl rlo KpI{TepI{rc Ouruepa gla
odnapyxeHnofr uepno4auecKofi 3aBr,rclrMocrr{ u B rIocrIeEHeM ctol6ue - 3HalteHl{e orIIoIueHI{fl
yg,noenuofi aMrrrrlrrygbr xone6annfi r orur6xe el[,rH]rqHoro I{3MepeH}Iff, BbIrMcrIeHIIoft oruoc}I-
Terrbuo xpunoi axlpoK cr,rMaur,r[.

B.1977 r. Peeynrratu aflailv3a apLIBeAeHbI sra6t.2.
B. 1981 r. Bugelen cauuft sfla,runarfi neplrogP= 0,d8410 (crra. ra6n. 2A).Ilouux o roM,

qTo paHee HMeHHo rro sroMy pflNt flar,nr,geuufr 6rur 3arlo[o3peH BocbMHAHeBHrlfr [epugg,
MbI [Iff Aolorlnl,ITerbuofi ynepeunocrl,r BbFIr,rc[]r[I{ orKrroueHr,rfl 3HaqeHr,ri uarturnoro trort,
or xplraofi aflflpoKcr,rMaqr,ru trept,IoAa 0,d8. HafiEenHbre orKnouexr.Ifl lro[,Beprrtrr [oBTopHo-
My qacrorHoMy aualr,r3y. Pe:ynrrar [oKa3aH rra puc. 1. Yqacrxu KprrBbrx crleKrpa MoIIrHocrI{
(Sp P) r.rcxogHoro ptrEa EJrfl uurepBarroB, rAe cocpegoroqeubr KouKypr.rpyrcule rlo 3Ha!MMo-

0tlr nepno4u, [oKa3aubr a eepxuefi qacrr,r p[cyHKa. flo ocr,r a6cuucc Wfl HarnfrEllocrl{ orJlo-
xeubr rrepuoAbr B Arrffx. flepuog 5d31 xenxercr pe3yrrbraroM pa3Hocrlr qacror fiepuoEa
0,d841 u 3Be3EHbrx cyroK. B cpegrefi qacrr,r pucynKa [pe[craBrreHLr yqacrKrt rpurrrx SpP
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Pnc. l. PaccqutaHHble no na6arogeHuxrvr He 1981 r. yqacrKr.r KpHBbrx cneKTpa Mou+rocrr.r [Ju zrrepBaroB,
rAe cocpeEoroqeHr,r KoHKypl{pypq}re no 3Haqr,rMocrr,r [epuotrBr (noxasauu BeprrrKarrbHbrMu nffiunmn)
n - AX" ucxoEHoro prAa; B - EJIfl, ptlI.,a, nonyrreHHoro nocne Br,rrMTaHHfl flepHolg{qecKofi cocraBnflroulefi
c P= 0",841; C - DJttt pffAa, nofiyqeHHoro nocJre BbFIr,tTaHHq nepuoEuqecxori coctaungrouleil c P = 84t4.
flepuoA5137 sBr^s.erctr pe3yJrbraroM pa3Hocrt rracror fleprroAa@rA+l u enes4m,rx cyrox

Anfl TeX xe caMblx uuTepBanoB, Ho [nE suaqeur4fi orrclouenufi flocrle BbrrluTaur,rff flepr{oAa
P = 0d841. Yqacrxu rcplrnofi SpP n uuNuefr.qacru prrcyHKa rrpe[craBneHrr gna euauenufr or-
xnoueuufi ttocJre BbIqI{TaHI,Ifl nep}Io4a P = 8,d14. BeprnxanrairMr.r ,r}rHr{flMr{ IroKa3aHbr rroflo-
xeHr,rfl r.rHrepecyrcqux uac [eprroEoB. .IIIr srux [ep?roAoB n cpeAuefr qacrr4 pr,rcyHKa Ha Kpu-
eux SpP MbI BLIMM yBepeuHbre Mr,rHLrMyMbr, B ro BpeM-E KaK Ha Hr{xur.rx Kpr,tBbrx ocrarrr{cb
MaKcI,IMyMbI, xorfl u 3HalMTerIbHo rloAaBrreuuue. 3to onpegenr{no uaur nu6op [eptroAa
0,s8410.

I. 1982 + 1983 rr. Pesynrrarbr auarrr.r3a rpr4Be[eHbr B.ra6t.2.
[' 1984 + 1985 rr. .[ns pfl,qa, cocraBneHgoro r,r3 r,r3MepeH]rfi uaruutnoro flofifi 3a 3ru

ronrrt, P pe3ynbTaTe.ua0ToTHoro aH.ailv3a BbIAen{IoTC.E ABa CaMbIX 3HaqLlMbIX UeprOga: P=
= O,o9O23u P = 9,'d458.nfrs o6oux repuogoB AocroBeptocrb rro Kpr.rrepr.rro Ol.rruepa upe-
Bbrrxaer 99% u orltorueHr.re 2Alo-= 6,0. MeN4y 3rr.rMu nep[oAaM]r cyurecrByer creAyrouaa
cnasr: 1/0,9023 - 119,458 = 1f0,9973, rae 0,9973 ecrb [,rr.rrenbuocrb 3Be3AHbrx cyroK B

[onrlx corIHeqHLIx. Kaxoi flepl{oA ucturtuttil, a xarcorl flBflrrerc.E qactoruofi cyflepflo3r.rUr4-
eft :nesgur,Ix cyrol( B [asnoM crlyqae HaM ycra]roBr.rrb He yganocb. floetolry rvrrr nr,r6palu



leptroA P = 0d9023 (crr.r. ra6n. 2) a rcauecrBe HcrlrHHoro rorlbKo Ha ocHoBaHr.rr.r roro, qro

on 6rugox rro Arrr,rrerrbHocrr{ ocrarlbnbrM flepllo4au, uafigeuuuM rlo ApyruM Macc[IBaM.

E. 1986 r. Auanl,ts vracctuBa AaHHbIx 3a sror roA BbIAerI.Eer ABa [ep]IoAa: P = 0d9272tt'
P = 1,d0805. Ycrauosr,rrr qacrorrryrc cBfl3b MexEy HlrMr,r He yAaflocb. Peaymraru Ha6rrc[e-
uuft, cnepuyrbre c gaHtbrMu [ep]Iogawu, 6tttu [ogBeprHyrbt cregyrouqefi o6pa6orrce: glx
Kaxgoro lep]rotra 6rrna npogenana rlpoqeAypa ero r{cKflroqeul,Ifl I,I3 MaccI,IBa AaHHbIx I,I HoBbIe

Maccr{Bbr flogBeprfl]r qacrorHoMy autrflr,r3y. Orcasarocr, qro Bbrql{TaHne us Ha6nogeurfi nepu-
o&IrtecKlrx Borru He ucKrlrcrurlo florlHocrblo ocnoBHbre TII,IKI,I B cner(Tpe MorrIHocrI,L Ho gllg
6oree glruuoro [ep]roAa He rrpo[cxo,q]rr yur.tr{Toxeuue B crleKrpe MoulHocrr,I co6crseHuoro
rrr,rKa, B orJlr.rwle or 6oree KoporKoro fieprroAa. floorouy t trr BbIEenI{nI{ nepuogP = 0d9272
(cu. ra6n. 2).

X. Ilpnrraeurf, Mero[br JIaSnepa-KrHMaHa r4 .I{,ruuura, 6rrnu upoauarr.I3llpoBaubr [aHHbIe
ro [yqeBbrM cKopocrflM 7Cyg, ouy6rr,IKoBanrbre HaMH B [8] . AHanr.rs [ep[oAoB ocyulecrB-
fltttcfl. B flpeAerrax ot 0,7 Arrfi Ao 15 cyr., KaK [r [o ]r3Meperr{flM MarHr,rrHoro nors. Maroe
KorruqecrBo roqeK, a raKxe ount6xu B rI3MepeHI{Ex, cpaBH}IMbre c aMrlllurygoft nepeueuuo-
cru Wfl 6onrrruancrea firuHfiit, cAerlarlr,t qacrorflrri aHarILI3 rlpeEerlbuo cJIoxHbIM.

lnx vaccusa uauepeurfr Vrlo agpy Hq6wtru BbrEeneubr cJregyroqfie Hau6o.[ee 3Haqu-

Mbrerepr4o[btiP1 = O{IZS ra SpPl = 0,69,P, = g,d334r.rSpP2 = 0,7 l;P3 = ld14r SpP3 =
= o,72;Po = 1,d53 u SpPa =0,75;P6=2d67 r SpP5 = 0,76;P6 = 7,d80u SpP6 = 0,75. Sp4 -
3Haqeuue cleKrpa MorrrHocrr,r Ms i-ro flepuoga. Mexpry STr,rMI{ rrrecrbro [epEoAaMH cyulecr-
Byer cneAyrorqaff 3aBr.rcuMocrr (c roqHocrbro 4o ourt6xu, paauofi 0,'I s otrpeEerreHxl'I tre-

puoga)r llPi - llPi *t = lf 4dO, rge i = l, 2,..., 5. Kaxoft reprdoE ucrruHnnrir, a KaKrIe rox-
nue? flocre anatfi43a Mbr BbrEeJrr,r[?r flepr{oA P2. Ltanoruvnrru o6paeou 6lrr ycraHoBrleH

ro r.r3Mepeulr rrrv. V, u rrt4rur4 Cal \6499,644,A uepuog, paaurrft 0,d888 (crra. ta6n. 2) .Pazuu\a
MexEy 3HaqeHr{ffMr{ 3Tr{x [ep]roAoB cooTBeTcrByeT Heoflpe[erleHHocrfl B BbrrficrleHl,Itl $aarr
- O,P z.Ananue ueuepeulri nyrearrx cropocrefi tro ocranbubrM rIr{Hr,IfiM rre BbrEerI[[ aKrI,IB-
HbIx qacror c srtcoxofi AocroBeplrocrbro.

3. YcraHosneuubre HaMrI 3Haqenr,rff [epHoAoB rone6aunft Maruurlroro rIoJIa [porpecc]IBno
yBerrr{lmBarorcs c 1977 r. no 1986 r. lloorouy [pr{ oflpe[eneflIlu pei]rlbHbIx sHaqeHI.Ii lrep[Io-
gon ra $opna rcore6aglri ueo6xogunao yqecrb 3Tr{ r{3MeHeHI,Ifl.

flpeqcrawrrra pa3HI,Iqy MexEy HaI{aIrIbHbIM MoMe[ToM ua6rtroEennfi u k-u xar

Ty-Ts = Ps f(i) + 6r,

rge P6 - HaqarrbHoe 3HaqeHr,re fleprroEa Arfl MoMeHra ro, ft) - i$yuxqrr, yqllrblBalouafl. n3-
MeHeHI{e rtep]roEa, E ocrarorlHbrfi wreu paga

6T lPsfln + t).

Oasa k-ro MoMeHTa na6nroEenrft

ex = \Tl(Pofln+t)).

B uarueu c[yqae r.r3Menenr,re ueprloga MoxHo cruTarb [po]Icxo[.flrrll4M rlo nruefiuouy
3aKoHy, IIo3TOMy

n+l
2 f(i) = @+t)+((t+n\nl2)(NlPo)
I

t4

fQ) =t+(t -t)aPlPo,

rge AP = (tga)Po , d e - yrorr HaKrroHa np.auofi, npu6nrxenno oflrrcbrBarouefi ugrreseslte
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Ta6nnua 3

1969 + 1970
1977
1981

997o 5,4
98% '4,2

nepuoAoB (cru. puc. 2) . CneAosa'rellrlHo,

T*-To = (n+ lPo + (O+n)nl2)AP + 6T

t4

vrc = 6Tl@, +nAP),

a

Pi = Po! ATtga,

r4e AT = Tx-To.
Ilorpeurxocrb B Bbrrrlrcleuulr $asrr [plt [cnonb3oBaur.r]r trocroflHuoro flepr.ro[a BMecre

flepeMeuuoro gga ruuefinofi sasucuruocrtr r,r3MeHeHr,I.E [epr{o,qa 3arr}IcbrBaercfl KaK
n2

Lg = 
- 

tga,
z

rqe n = (Tk-To)lPo, a rorruoe 3HaqeHlre MoxHo oflpeAenr,rrb rae Soprvrynrr (3).
Ha ocuoge Ll3noxeufloro Mr,I yrorrHufir.I 3HaqeHrr.fl [ep[ogoB pr;rr, Tex prgon Ha6nrogeuuit,

apeueutroi LIHrepBan KoTopbrx 6ur gocraroqHo Arrr.rHHbrra. CoorsercrByroulue 6agu Ans
xaxgofi [arbl [peAcraBJleHbr s ra6n. 1, rge n KarIecTBe HarlarlbHoro MoMeHTa BpeMeHI{ [ng
KaxAoro pa4a ua6lrogeulli au6uparacr l0nuascKafl Aara rrepBoro ua6nrcgeuur, [pr,rBeAeH-
uax r< lpuunuuy. .[auHue, flonyqeaflbre rtocre yrorlHeHr{ff guaqeuui flep[ogoB, flpr,rBegeHbr
s ta6r. 3, rge P, o6ognaqaer [ep]rogbr, olpeAerreuuble c yqeroM LI3MeHeH]rff r.rx B Terleurre
ce3oHa na6nrogeuui. Octarrnue o6ogHaqeHr,rs re xe, qro u p1tt radn.2,B ra6n.3 orcyrcrny-
Ior AaHHbIe ArIff ce3oHa Ha6nrogeur.rfi 1982 u 1983 rr . KaK ArL uauepeurri MarHr{rHoro florfl,
TaK I,I A.flff rEsueperuafi nfleBbrx crcopocrefi. 3ro o6rscHrrerc.rl TeM, rITo B 3Tor cesofl ua6rrc-
geuufi nepuoA flpaKrr,rqecKr,r He MeHflJrcff (cvr. urxe).

4. IIocne yroqHeurrr guaqennfi [ep]IoAoB no u3rloxeuHoft srrrue MeroE{Ke, Ha pr.rc. 2, 1yru no-
Ka3aJII{, KaK a3Meuflrorcff grI,I 3HaqeHI,I.E [ep]IoAoB co BpeMeHeM. flo ocl.r a6cqtrcc orJroxe-
ur,r lOnuattcrlle Aarbr, lro ocrl op4r,rnar 3Haqeur,r, ilep]roAoB B Aorlflx qnr. B JreBoM BepxHeM
yrny pucyHKa 3aKpbrTbrM KpyxKoM oTMeqeHo 3Har{eH[e flepr.roEa, o[peAeJreHHoe HaMr.r [o
AaHHbIM [], 2] 6ee yrlera rl3MeHefli4fr n:;rt4rerl.brtocrlr Kofie6aHr.rfr B reqegr{e ce3oHa ua6nrcge-
Hufi. B rIeBoM HlrxHeM yrny p[cyl{Ka crperroqKofi orN,re.rea orxpurufi KpyxoK, o6osHaqarc-
quft reluuttuy nep[oAa Ntfr. Tex xe EaHHbIx, uo nafigeunoro, Bo-flepBblx, B o6rracrfi 3Harre-
Hltfi, Ha Koropyp [peArlonox]Irerrbuo yKa3brBaer gr(crpa[oJrfl(lls nouauofr rcpuaofi, a no-
BTOpbIX, C yqeloM I,I3MeHeHrrtff Errr,rTeJrbt{OcTn xore6agufr co BpeMeHeM. 3to nepuog oKa3arr-
cff ronbKo c 9O%-u ypoBHeM 3uaruMocrr.r tro Kpurepurc Ouuepa (cru. m6n. 2), a ro BpeMfl
KaK rlepBoe 3Harreur,re r.rMeer ypoBeHb 3uaqr.rMocr[ 6onrure 99% (cvr.ra6t 2).lloerouyurr
MoxeM npeAlloJloxurb, rrro pearrbHbrM frr'rrflercfl. nepnoA 0;d9t0t u r.rgnregeuNfi Alrr.rrerlbno-
cru rcone6agr,rfi a reqeufie ce3oHa ua6nro4euri :,z.:l,u:ae fipoucxogl,r[o wfirtolat4 6rtru [octaro,{-
HO MaJlbr, II[Oobr r,rx MoxHo 6ruo ue ylMTbrBaTb.

I,lsN,reHeur.re MarHr{rHoro ltorrf, y T Cyg s 1969 u 1970 rr. c err.rM repr{oAoM rroKa3aHo na
puc.3. Auaroruqnaq curyaryfr. oKa3arlacb r.r,rrfltr ce3ona 1982u 1983 rr. ua1nrogeuuir. Auanug
us*repeuui MarHLITHoro TIoJLE I,I nyqeBblx crcopocrefi rloKa3arr flocroflHcrBo BerrflrMHbr AJrr.r-
rerlbuocrl.r rone6auufr B reqeHue ce3oua Ha6flrogeunfr. Coorsetcruyroulufi nepuog (P =
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90%

99%
>99%

1984 + 1985

I 986
0,9055
0,9236
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Brc.2. Llgrvreregue 3garrerut nepr{oAoB rone6anufi [Is u parnEre ce3ogbr ua6rrogennfi (saxprrrrre rpyx
rr) (a) r,t r{3MeneHr.re yAaoeruroft ruru[rryADr rreprioErrlecKrD( rone6anufi Hs s pasurre ce3oHbl na6ruo-

Aerilil (6)
KpecrtrKoM o6ognaqeu treprroA, narigerutrfi rto [yrreBbrM cropocriu.Crpeaorrrofi yxaeauo 3xarreure rreplr-
oAa Arrfi AartHDrx 1969-1970 rr., HaKoropoeqpeE[onoxrrrerrbHoyr<B:rbrsagr glccrpafloflxrgLa nouarofi
rpuaofi

Pnc. 3. flepuogutrecKne xone6anns II" no ua6moAesusna 1969-19?0 ff., p = OlSfit

Prrc.4. flepropqecrcue rone6asu.a I{s no na6nrogenuxvr 1977 r., p = &,nAg

= 0,d8850) orMeqeH Ha plrc. 2 aarcpuruu KpyxKoM Arrfl cpegnero 3HaqeHI,Ifl l0ruancroft
Aarbr ce3oua na6nrcAerulfi MarH[THoro trofifl, aKpecrnKoM norcasaH uepfiog ArIfl rIfIeBbIx
cropocrefr. 3naqertl,tq [epr{oAoB EIfl ocriulbubrx ce3ouoB Ha groM p}IcyHKe rlpeEcraBrleHbl

corJracHo AarrrrbrM m6n. 2. Ha pnc. 2,6 norcazatbr Ha6[rogaeMbre r{3MeHeHLIfl co BpeMeHeM

ygroerurofi aM[rrr{Tyg5r rcone 6anufi MarrlurHoro [orrf, .

Ha prc. 4 noxaeanlr xone6asrx Ha[pffxeHHocrr.r MarruTuoro norlfl no xa6rrcgenrxu
1977 r., 1981 r. npeAcraBrreH Ha prrc. 5. Cegou na6nrcAerufr Marur.rrHoro rIoJIn B 1982 u
1983 rr. fipeAcraBflex Hapr{c.6,a, Ha puc.6,6 noxasaHrr rone6auur nyuenofi cKopocrlt [o
Ir3MepeHlrEM 1982r.n r.p4peHo,a Ha pr,rc. 6, e-uonarreperllflMBrII,InuuCaI.Haqanrnaa l0lu-
aHcKafl Eara Arrfl pacqera Qao ro Bcex rpex c[] Ia.Ex pwc. 6 ilpLIHrIra paauofi 2445158,0,
P= 0,d8850.

Kone6asrr Marnr{rgoro trofla fio Ha6lroEeHr.rflvr 1984 n 1985 rr. [oKa3aHbI Ha pI,Ic. 7.lln
tD=2446311 6nrno cAeJraHo B rerreur{e lslo'wr29 oIleHoK MarHl4rHoro uona (cu. m6n. 1).

.fl1rnrernnocrb Ha6rrroAennft cocrasma = 5,h8 = 0,P27'. Cpe4ree 3uaqeHr,Ie Marul,trnoro noJIfl
orMeqeuo Ha plrcyHKe sseggo.rKoft. Crperroft [oKa3ana ArII{TerIbHocrb I,I3MepeHIIfi 3a lTy
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Hrc.5. IlepuogrrecKr.re xone6aHns Hs no ua6mogenluM 1981 r., f = O?g:9S

Pnc.6. IIepuogHrIecKLIe xone6anr.rs Hs uo Ha6mogeuusr"r 1982-1983 rr. u fleprrogr.rrrecKlre xone6anus
u, no na6nrogenusw 1982 r. B flEpe Hdn rl:zrrruu x 6499,644 ACa I coorsercrseHuo, P = 098850

Prc.7. IlepraogrrecKr.re rone6arrlrs Hs no Ha6ilogeHil.sla 1984-1985 rr., f = O9OSS

Brc. 8. fleplloglrqecrre xone6asnx II" uo na6nroAennsrra 1.986 r., p = OlSZle

HOqb, BeJrI{q}IHa H3MeHeHr,tff MarHr,rTHOro [OJrf,, OrlpeAeneHHaf IIo Merory Hal,IMeHbrrprx KBaA-
paroB r,r HalpaBneurlocrb Bo BpeMeHr.r ua6rrcgeulrfr. Ecru xe flocrpor{Tr Sasoryro Kpr.rByro

A.nfi fleprroAa 0,d9023 (crtr, ra6n. 2), nonyueunoro 6es yqera rd3Meueuilr. Ntr4rer.blrocrr,r Ko-
ne6agufi B TeqeHLIe ce3oHa ua6nrogeuufr, To AaHHatr TorIKa Jlflxer He Ha HI,IcxoEfIIIyIo BerBb,
rpruofi, a Ha Bocxognrlyrc, r.e. cpeAflee 3HaqeHHe 6yger ygornerBopffrb rpr.rrofi atrflpoKcI{-
MaIILIH, Ho BeKTop Ha[paBleHuocrr{ u3MeHeHI,Ia MarHuruoro [orrff B r,rurepBaJle na6nro[enrff
6y4er nporuBopeqlrrb o6uleuy xoAy r43Meueurrrr Marur,rrHoro floJrff c [epuo4oM. 3ror nogt-
Bepxgaer rlpaBr.rrrbHocrr ru6pauuofi Mero[,r.rKr{ anar,w3a pe3yJrbraroB sa6rroAeuufr.

Kone6aHlrs Harrpflxeuuocrr,r MarHETHoro ltorlfl rro r.r3Mepeur.rgrra s 1986 r. noKa3aHbr Ha

prc. 8. Ha pnc. 3-8 Aasu ouu6xu eArur.IrrHbrx r,rsnaepenuft, olpereJreHHbre orHoclIrerlbHo
Kpr,rBbrx annporcuuaqui.

5. Ha6rrogeHufl Marurrruoro florrfl TCygoxnarurBarcr oKoJro ceMuaArlarrr ner. 3a sro
BpeMf,, KaK BI{EHo r.r3 pr.rc. 2, a, xaparc"repHoe BpeMff rone6aulrfi MarHr{THoro florlfl Megflrtocb
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B [peAerlax or - 0,d78 Eo -Odg2. Ha pncyurce Br.{AHo, qro Mr4Hr,rMarrbuoe 3Har{egr,re flepuo[a
3aperucrpl{poBaHo rlo ua6nrogeuunra 1977 r. Haqusaa c aroro BpeMeHr r{ Ao KoHrIa ua6rrcge-
ut'1fr s 1986 r. [epuo[ [porpecc[Buo yBefiuquBarcs. 3uaqesue [ep]ro[a uanaeneuufr nyuenoli
cKopocrll rlo Ha6rlloAeHuxwt s 1982 r. I{ 3HaqeHue [ep]roAa usr\leueuufr MarHr,rrHoro 1ror.r1 11o

ua6rro4eHnrry. s 1982-1983 rr. cosnaAaer c rorlgocrbro go ux ou:u6ox. 3ro rro3BoJrfler crra-
Tarb, qro B cnyqae TCygxa1mogarctc-g xore6aHl,Ia MarnurHoro florrfl c rreplroAoM flyJtbca-
qrafi. CnegoaarerlbHo, KaprHHa xore6agnfi MarHl,rrHoro florlr 3a npeACTaBneHHoe BpeMff or-
paxaer I'l KaprI{IIy rI3MefleHI,Ifl EJl}rreJrbuocrn rore6aurnfi nyrenofi cKopocrx. IIprE orov yg-
BoeHHafl aMIIn[IryAa rsN,IeHeHLIfi MarHl{rHoro nors rcole6alacb or - 100 fc Uo -350 fc.
Ygnoenuaa aMrIrIHryAa. rore6arlrfr ryuerofi cKopocrr, r.rsllepeuuofi s 1982 r. uo $oroc$ep-
Hofr luunr CaI, cocrannffer oKono 1,2 rwf c, a Haflpflxeruocrb fipoAorrbHoro KoMrrorreHra
Marm.rrHoro rroJrfl B 1982-1983 rr. Men.rrracb or - 50 f c ao +125 f c.

Eclu :aperucrpl.rpoBauubte rore6aunx ryuenofr cKopocrr,r flBtrfrrorctr pe3ynbraroM trpo-
xoxneHl'Ifl BorIHbI Bo3MyrrleH[fl B flporflxeHuofr aruoc$epe cBepxr[raura rs 6onee rny6o-
KIIX CJIOeB }Iapyxy, To B BepxHI{X pa3pexeHHbrx cnor{x aMlrr}{ryEa BonHbr AorrxHa yBefivqIa-
Barbc.fi: BerIuq]IHa rcole6auuft nyveaofi cKopocrl{ rIo flApy Hon -3 pa3a [peBbrruaeT Berrrrtm-
Hy rcore6ar*ri, orpegereuHyrc no Soroc$epuoi.t iluuuw cal (crra. puc. 6, 6 u e). npyrr.rrr,r
Qarropou, fio,qrBepxAalourl{M paAl,IanbHyro Ha[paBrreuHocrb 3aper[crprrposannofr soff6r
Bo3MyuleHrlfl, flBrfl.ercfl. To, qro KpI{Bafi r,r3MeHennfl [yrleBblx crcopocrefr no xgpy Ho B IIeJIoM
cMeureHa B cropoHynoloxr{TerrbHblx graqeuufr or cpeErero (ur} = -5,37 t 0,20 rrvr/c [g]
I'I ToIbKo xa Qase 0,rl (crvl. puc. 6,6) connagaer co cKopocrbro 3Be3Abr, r.e. ra3, B KoropoM
$opur'rpyetcfl ,I[po Ho, tagaer Ha 3Be3Ay u [epuogrrqecKr,r ero flaAeur{e roprraosr,rrcx (Sasa
0,' 1) nuxo4nqefi Hapyxqy norsofr Bo3Myueur,rfl.

B U4] ouy6nuronaubr cBoAHbre pe3yfibrarbr ua6nrogexr.rfi n] {eBbrx cxopoctefi B rerreuue
IIffTI'I rler y 78 srea4 cleKrparlbnr,rx KrlaccoB F, G r.r K u rraccoe cBerr,rMocrr.r la 1a ls. Bonr-
IIII'IHCTB0 cBepxrllraHToB [oKa3aIII{ [epeMeHHoCTr c rvranofr avruury4ofr (a tpegenax or 1

go 2 KNr/c) . .ftr r<ax4ofi srea4rr B cpeEHeM 6rrro nonyveuo no 10 Ha6nrogeugfi B rerregr{e
qerblpex vlrl4 rrflTt4 ce3oHoB. Oruu6xa e,ql{fluqHoro na6nrogeuux oKorro 0,5 xu/c. Cse[eHr.{fr
o Bo3MoxHbIx xapaKTepubrx BpeMeuax rrepeMeruocrlr ryveoofr cKopocrr,r n [1a] He co4ep-
xl,Ircff. rlpz o6cyxgeur.{[ pe3yrrbraroa [14] 46r oruerlrn, qro rrpr.rMepoM repeMeuuocr[ c
tranoi aurnrty4ofr [yI{eBbIx crcopocrefi y cBepxrurauroB flBrrflerca aPer (F 5Ia)., flepe-
qllcneHHble Sartrr ttoryr 6utr HeKoropbrM KocBeHHbIM [oATBepxAeHr4eM AocroBepuocrr.r
o6uapyxeuuofi:Fiar"ruy "lcyglepeMeHHocru c naalofr arrannurygofr nyueeofr cKopocru.

B cassu c o6uapyxeul{eM coBIIaEeHufi. Benkrrrvrt [ep[oAoB r,r3Meueur,rfi Marur,rrHoro r1ofifl
n ryueaoft cKopocrll y "ycygueo6xo4rlro cpaBur,rrb eror o@Serr c na6nmgeuuffMr,r Margr,rr-
urrx uoneft y Apyrux fiyflbcr.rpyrcurrx 3Be3A.

. llctopuuecKl{ rlepBble llccfle[oBaHrlr rroBegeHr.ra Maruuruoro trorrfl rryrrbcr,rpyour.{x 38e3[
6brn}1 arlnonueHrt Es6rcorov [15]. OH ony6nur(oBarr EBaArIarr, r,r3MepeHlri nlaruuruoro
rlorlff y RR Lyr, B ocHoBHoM sa 1955 u 1956 rr. flsrr uerraepeuufr B rerregrre rxrlr novefr nog-
prg n orra6pe 1955 r. [p]I orun6xe ue 6orrrue 220 lc rroKa3arr[ r,l3MeHegr{e MargrrrHoro
flor.fl or - 1580 fc go 540 fc. Ho Kopperlffurfl B rloBe[eur,rur MarHrrrroro tro[.fi u Kpr{Bofi
6necra c uepr{oAoM nynrcaqufi (- 0,d567) orcyrcrByer. 3saqeuus [yqeBbrx crcopocrei
AJIfl 3rl{x noqefi ue rIpHBeAeHbI. Agarorurrgas cilTyaqilfr. Arrfl BocbM}r aouepeurfi MarHr,rrr{oro
rrorrff 3a rpr,r Horlu B l{roge 1956 r. Ho 4na Hrrx fipr{BeAeubr rryr{eBbre cKopocrrr, r{3MepeHgbre
lo TeM xe crleKTporpaMMaM, IIo KoropblM ri3Mepfinocb r4 MarHr,rrHoe nore. Ilyueeue cKopo-
crl{ yBepeHgo [oKa3blBarcT lteptloEurlHocrb flyrrbcau{ft, uo g Hr.IMr.r r,r3MeHeur.rfl Marur{Tgoro
rlorlfl He Koppem.rpytor. 6a6rcox lt4cafl, r{To rrp[cyrcrByror KaK Kparr(oBpeMeHHbre, TaK H

[oJrroBpeMeHHbre r,r3MeueHr{ff MarHr.rrtoro nona y RR Lyr, uo xapaKrep flepeMeuHocrr.t He
ycTaHoBIreH.

K lrcclegouaul,Ilo Marnl{rnoro floflfl y eroi 3Be3gbr BepnyJrcff llpecron [16] . OH npoBen
50 sa6nroAeruafi s reqeHue AByx rler u HW pa3y He 3aperucrpupoBafl 3Haqr,rMoe MarHrrrgoe
floJIe.

llocneguue rccneAoBaHr,rf, MarHlrrHoro lrorr.E y RR Lyr, ouy6nurconaur,r r [17] . Aaroprr
[o[]ry]III}I ua BTA 3a HecKorlbKo uo,{efi s 1978, 1982:a 1983 rr.63 cnercrporpaMMr,r caxpo-
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Marr{qecK[M aHarrr{3aropoM KpyroBoft rroJlflpl{3auwl Our npunoAffr pe3yrlbraul reuepenuft
Margr{rHoro fiorrf,, Ho 66g trasnrx o rr1 reBbrx cKopocrf,x. Brrnonennufi aHarII{3 rIpHBen aB'

ropor [17] K'3aKJlrorreHr.Io o roM, wo ua6nrcpprorcff I{3MeHeIII{s MarHETHoro..IIoIIff o.OIIII{M

MaKcr{MyMoM r{ oIF}rM M}rH[rMyMoM il 6es usr4euenr{fi BHaKa Harrpfixeuuocrl{ c rreprroEoM

nynrcaryrff 3Be3ADr. [Ipn orou,cpeEnr{e 3rraqeuur (c npnuneqeHlleM E0HHbIx Ee6rcora); ssn'
rbre 3a rrepr{o4 nynrcaq4.fii la flonflpHocrb Marur{THoro fiorlfl Menfllorcfi c 4l.AneBurtM nep]Io-
gou, o6yctoBrreuubrM o$sexronr Enaxro. Ocraercx orKpbrrblM BoIIpoc, rpeOyrouuft o6rsc'
Helrufi, rroqeMy ua6nroAegur Eg6xora He rroKasa;Ill 3aBI{cI{MocrI{ B I{3MeHeHI{I{ MarHl{rHoro

[oJrf, c rrepr{ogoM nymcaqufi, a.raKxe, florreMy 6onuugft AsyxnerHl.Ift prgrua6rrctrenufi [Ipec'
roua aoo6rqe ne o6hapyrcu luiaItr'mfi, MarHLIrHoro [orlfl.

B [l8l flpoBegeHbr r{ccne4oBanr{f, Marnr4rHoro norrf, c rlepltotroM rlyllbcilqilft ErIf, Tpex

3Be3E rr,rla 6Cep u ogroft mna 'WVir uo. 28 3eeMaHoBcKHM c[eKrporpaMMaM. Tar xar uo
xaxAoft 3Be3Ee EaHHbrx Marro, ro artopri [pr{ auarrr{se cBeJII{ Bce I{3MeHeIII{fl na o$ty Qaso-
Byro KpuByro. llonyrulca rpaSnr c EByM.ff MaKcr{MyMaMr{ I{ IpyMr MI{HtIMyMaMu. Koppex-
rnocrb raxofi npouegypbr He aprryenrr{poBaHa B [18] u He oqeBI{EIa, Ho pa3Max ronedarrlft
(-500 Ic u c rBMeHeHr{eM suara) roBop}rr o cyqecrBoBanr{r{ Marul{rnoro rrorlf, I{ ero nepe-

Meuuosrr{ y [ccrregoBaulrux qe$eng
grorvry pe3yrrbrary nporr{Bopeqar na6nroAemlfl Ha MuoroulerleBblx Marn}IroMerpax [5,

6]. llarvrepeHuf, y pfitra caMbrx flpKr{x KflaccnqecKfix qeQeug He saperllcrp]IpoBatu MaTIII{I-
Hoe nofle, 3HarrHMo rrpeBbrr[apqee ouu6Kr{ ua6nrogeuuft (o ( 20 Ic). Tomxo Elts oExoft

Earbr y a UMi 3apefl{crpr{poBafio H"= 15,5 L 3,4Ic. O$rarco, KaK orMerlalocb BbIIue, [pI{Me'
Heulre MuorouerreBbrx Marur{ToMerpoB trrrf, r{3Mepennft uarrurrgrrx noneft y 3Be3E c rlporfl-
xerrubrMr{ arnaoc$eparrrl{, a reM 6onee nynrcnpypq}Ix, npo6renaarruuo.

B [19] ouy6nuroraubr pe3yJrbrarbr r{ccrregoBaur{ff"rlo 3eeMaHoBcKI{M, crleKTporpaMMaM
noBeEeur{f, MarHl{ruoro ltona y Kauouyca (a.Car, FO lb - II). O6napyxen nepuog 6,099.
Pagr"rax rore6arulfi Marur{rgoro rtonff Aocrnraer -700 Ic c o4ruu MaKcLtMyMoM I{ oAH}IM

MlrnrrrvtyMoM lr c Ir3MeHeHr{eM 3HaKa. O6uapyxexunft nepuog cyqecrBeHuo Kopoqe BbrrILIc'

JrfeMolo, rrept'roga Bpalqeflufl. Ha oqrose groro aBTop cEeaalr rrpeEllofloxenl{e o Bo3Mox-
Hofi,csxsrtuafiEenxoro flep]roAa c [ep]roEoM nynrcaqud (nora ne ycrauorneuunrta).

B [20r 2ll]i usnoxenbr pe3ylrbrarbr r{ccrreAoBarrufi:noaegenufl Maru}Iruoro rloJrfi I{ Ir} IeBbIx

crcopocrrefi y cB€exruraHra vCep (A2 la). 3aperucrpnpotsaHbr troltroBpeMellHble rI3MeHeIMf,

MarHrmuoro nonx (uecxonrro rer) c aMrrnr{ryEoft orono 2000 Ic tl c LI3MeHeHI{eM snaKa.

C rarnrrn'naBaMerpaMI,I KoppeflI{pymr I{3MeHeH}Iff MarHLITHoro nonr (npaqenue,.;poftct'
BerrrrocrDr. ttyJlbc*;t*M,r{nr,r KBasr{clryrrafiHbre rrpot€ccrr a arnaoc$epe eaeegu) aBrepaMl ycra'
HoBr,rTb He ytraaocb.

,Iletalncr [orrbrtrKrfi oSnapyxeHnfl ]r llccrreAoBatua.MarH]ITHoro flons y rryIlbcl{pytouux
sBe3E rr.rra pCep n 6Scu, [15, 22-24). Tonuxo y p Cep oEHaxADI 6ruro uagexno 3aperl{cr'
plrpoBauo uone:"1280' t 300.f,c (4,3o) 1221.

[Ia ruurenepequcrrexuoro cfleryer, riro nora Her ycraHoBnenuofi KaprI{HbI rroBeEenufl

MarHrrrnoro [orrfl y rryrrbcr{pypqr{x 3Be3A. Kporrae 7Cyg, rontro y RR Lyr uo na6irpAenuuu
c 25 no 28 ceurx6pr 1982 n. [17] yrepenuo 3aperr{crprrpoBaHbr Korle6ault,fl(rlarlpflxeunocrl{
Marnflrnoro nonx (6es usMeHeuufl snara) c flepl{oEoM nynrcaunfr.

6. 3arnroqeru.re. 3a a,perrr ua6nrcAennfi l CyE c 1977 r, no 1986 r. HarprxeHnocrb Mar-
III{THOTO NOJI,E MEHflJIAOb C IIEPI{OAOM, KOTOPbIft NPOTPECCUBHO YBEIHqI,IBAJICfl OT - O,O?,8

go Od92. YEsoeHHas aMrrrrlrryga r.rgnaenenraft H" roielatacb or - 100 Ic Ao - 350 Iq..
llo na6nrcgeflnfiv..^il Cyg npyrnx aBropoB [1, 2f o6napyxeHbr xone6arus HanpffxeuHocrr
Ma,[rrr{Trroro rroJrf, c rrept,togoM - 0,ct9.3ro nogrrepguno AocroBepHocrb fioflyuexubrxHaMrl
pesyrrbTaroB.

I4euepeHnr nyueuoff'cropocu{ T Cyg uo na6nrcEenuaus 1982 r. [oKa3:Irr[xone6aurn,
flepl,roE Koropbrx c rorrHocrhro go ourr6ox coB[aAaer co sHaqeH[reM lleprroAPi [gMeHeHufi
M&rHr{rHoro rlorrfl, rro Ha6rlroAeuuflv, s 1982-1983 rr. O6lrapyxeuxbre flyrlbcarlt,It4'y l Cyg
aBr[aroTc.fl Mirrroatvflrirr*rTygnuuu. Kpraaa r43MeHeHufl rlyqeBbrx cropocrefi to tapy Ho a

.uerroM cMerqeHa B cropoHy [olroxr,rreJrbHrx sHarreHl{fi or cpeAHero (ur) n n - 3 pasa npe-
ruruaer Befl,awfuy rone6annfi, olpegerreHHyro uo.rnnrur Ca I.
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Tarnru o6pa:ov, Harrr[ rrccrreAor,alufl ycraHoBr.rJlr,r Mfl "y cygxapaKTep "TpaH3r,reHTuofr"
rlepeMeHHocru H" \ noArBepAr.rnr rurrore3y cerepxoro [3] o caxsr6ucrpoli repruer"ocry
MarHr'rrHoro uora (oa BpeMfl MeHblree fleplloAa rpa[1eur.rr) c lyrrbcaqr{rrMr,r.

B garlrcqeuue aBTop Bbrpaxaer rny6oxyro 6larogapuocrr A.B. Cese 3a MHOIO-

rIerHIoIo rloEAepxKy B BbIuoJIHeHrr gaauofr pa6orrt, E.C. .I{rranrpneuKo 3a rroMorrlb B Ha-
6nrogeuuax r o6pa6orrce; A.B. Eyxauy, M.rI. JluuopeHKo rr o.H. Maxrlry 3a cogepxaHr{e
B uocrotrHHoM padoqeM cocroflHltr{ MarHI,IToMerpa 3T[I B TeqeHLIe Mnorr,rx ner na6trrogenuft;
corpy4Hrrcar'r cAo AH cccP B..u. Euucony, I0.B. rnaroneBcKoMy, I,I..[. HafiAenoay,
I'I.H. Porvraurory, B.r. llllonro 3a [poBeEeHue ueo6xoEr.ruux Ha6nrcg.rrfi na *urrrro*.rp,
ETA, :a o6cyxgeHua; A.c. Mnqreauuy aa o6cyxgenr{fl r.r 3aMerraHua, rI.[I. .[o6poupannuy
3a peAaKTr{poBaHr,re cTaTbr.I.
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ynK 523.85s

PE3YJIbTATbI HAEJIIO,qEHI4fi OMIICCHOHHOTO CNEKTPA fl.ryA
TIEKYJIflPHOII TANAKTI,IKI,I NGC 1275 HA 6.METPOBOM TEJIECKONE

, LLH. llponux, H.H. Meprynoaa

flo ga6lrcAeHusM Ha rerleBu3l{otrHoM l0O0-xauanrnorr cnexrpo6otoMerpe 6-rrrerpoaoro reJrecKonaCAo AH CCCP 30 uondpx u 1 gera6pa 1984 r. flonyqeHbr eKBrrBaJreHrHbre uuprrHbr H oruocilrerrlHEre
I{HTeHcI{BHocrI'l 3Ml'rccr{oHHbrx Jrrnzfi n cnexrpe tApa rleKynrpnofi rarlaKTuKu NGa 1275 B o6nacruA.1114H
BoJIH or 3700A ao 5200A. Ilporegeuo cparienlre-AaHHbrx eiro< ua6nroAeuufi c 4anarrrvrr.r ct1e1rparnEHBrx
Ha6nrogenrfi, IIonyqeHHBIx Ha roM xe renecrone L2-15 rntnapr. L977 t. no*ururo, qro il3MegeHlur orgo-
clire'r6HLlx I'rHTeHcI'lBHocrefr nnlf.uft Moryr [poucxoAlrrr 3a oAHt{ cyrxu. IIpu erorr nntegcmnoctr.r nuuufiHI'I3(oro uor6yxgeuux I'I3MeHlprct ua 66nrruyrc Berrrqr{Hy, qeu nnrufi BbrcoKoro aoa6yxgenru.

THE REsuLTs oF THE PECULIAR GALAXV NGc 1275 NUCLEUS EMIssIoN oBsERvA.-TIONS ON THE 6'm TELESCOPE, by I.I. honik and N.I. Merkuloya. The equivalent width and relative

@FI.I4. npoHur, H.I,I. Mepxyloaa
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Ta6nrua 1

Xypnarr Ha6nlogexnfi ffApa ranar(rrrKu NGC 1275
c reJreBH3HoHHuu 100O-rcauaJrbHbrM crreKrpoSororrerpou 6-uerpororo reJrecKorra

31 uox6pr-1 AeKa6p, 1984 r,

1-2 sera6pr 1984 r, 10

.ff cHo. flpoapauHocrb xopouar, r{3o-
lpaxetus. 4" -6" . 3eunrurre paccros-
ttus,:2b'< Z<55o

,UbrMKa, cnaSbrfi Berep, K yrpy [epe-
MeHHaf o6naqnoctr. Hao6paxeuux
6'- 8". 3eulrrurte paccrof,Hr.rfl r-Klr :

11o <z < 55o

33m ,5

intensities of the emission lines in the spectrum of the peculiar galaxy NGC 1275 nucleus in the region lrom
3700--5200 AA were obtained from the observations carried out using the TV 100O-channel spectrophoto-
meter installed on the 6-m telescope of SAO on November 30 and December l, 1984. These data are compa-
red with the spectralobservationaldata,obtained onthe sametelescopeinJanuary l2-l5,1977.ltis
shown, that the variations of relative intensities of lines have a probability to occur within one day, the
line intensities of low excitation level are varying by a larger value that the ones of high excitation level.

B uocneguee BpeMtr 6ourruofr LlHrepec flpegcraBrlffror r{ccJreAoBaHr.rff nepeMeHHocrr,r KoHTrr-
HyyMa I4 gMI,IccI{oHHbIx nI{HI.li B c[eKrpax II3JIyqeHr.rfl x4ep cefiSeproBcKr.rx rarraKrr4K Ha r,rH-

TepBaIIax BpeMeHLI cyTKI{ I,I [axe qacbl. HaonroAenrA 3MLICcltoHHoro C[eKTpa flApa IIeKynEp-
Hoi ralaKTuKLI NGC 1275 6ttlu npoBe,qeHbr Ha 6-MerpoBoM TenecKorle B rerreHr,re rrerbrpex
Hoqefr B 1977 r. r,r B rerreHr.re AByx Hoqefr s 1984 r.

Ha6lro4aremuufi uarepuafl, orHocsu$,riw r 1977r., flpeAcraBrreu 126 cueKrporpaMMa-
Mr.r, [o[yqeHHbrMr,r B [epBr,rqHoM Sorcyce ETA co cleKrporpaoorvr UAGS r SOII rufiayM-92
12-15 fiHBapff. O6croqterrcrBa Ha6nrcAeHr.rfi r,r MeroAr.rKa o6pa6orKr cneKrpots r.r3JroxeHbr
B [l-3] . Euna o6HapyxeHa IlepeMeHHocrb 3KBI{BaneHTHr,rx u}rpr,rH KaK pa3perxeHubrx,
ral( I4 3alpeIUeHHbIx [lrtlg1:r1.ir, c xapaKTepHbrM BpeMeHeMr 2-3 cyr, colpoBoxAaeMafl rr3MeHe-
HuflI/,rt npoounefi luuuft: c yBenl{qeHr.reM 3KBriBaJreHrHofr urr4p],rHbr yc2rliluBatrocb roly6oe
Kpblno ee KoHTypa. HgNreneuurl BoAopoAHbrx rr,ruufi npoucxoAllllr raKxe r.r :a uoluaca. flpu
TaKI,IX XapaKTepHbrx BpeMeHax [epeMeHHocrLI 3JreKTpoHHafl [rlorHocTb ra3oBofr odonoqKr.l
raJraKrr.rKlr Eonxua 6r,rrr nopagra 10e-101 I crr-3.

Ha6nrcgeuua s 1984 r. 6burfi BbrrloJrHenbr Ha 6-MerpoBoM reJrecKole c floMorrlbro reJre-
BLI3I.IoHHoro 100o-rauannnoro cuexrpo$oroverpa 14, 5l . !,r.r$parcqr.roHHaff perxerKa
600 urrpux/rrtM o6ecnequBana o6paruyx) I{?rcrepcrlrro 100 A/ur,r r{ pa3perxeHr.re 3-4 L. Peanr-
uaa Sororuerpulqcl(afi ToqHocrl v 1,4 pasa 6onrrue crarrlcrr{qecKrr oxr,rAaeMoi (oqeur,raae-
Mofi KaK 100/V1/; r4e.Ay'- qr{crro HaKorrJreHHbrx $oroonerrponoB B KaHarre). Pasrvrep utenu
cnertporpaSa lt',5X4",0. Bce ua6nroAeH[ff [onyrreHbr nprr oAHoM r4 ToM xe yrJle noBopora
AuQpaxurouHofr peurerKu rr [epeKpbrBalrr{ crreKrpanbnbrfr [uarra3oH or 3700 A go 5200 &
O6crorremcrBa Ha6nrctreuufi upnnegeubr B ra6Jr. 1. Ha puc. I uoxso Br{Aerb [prrMep cKaHa
flEpa raraKrl,Iru NGC 1275. Aou He6a perr{crpr.rpoBzrnc.s oAHoBpeMeHHo co crreKrpoM
o6T,eKTa.

flpe4crarnxrocb r{HTepecHr,rM cpaBur.rrb Ha6nrctreur,rfl, fioryreHHbre n 1977 r., c reMr,I, qro
6r,ulr cgelaxrr s 1984 r. floerovry sarvru 6rrru oflpe[eneHbr gKBI,rBiureHTHbre unpr.Iubr Bcex
gMuccr,roHubr x nuwwit, tr ofla[amug.rx n gauHr,rfi crreK Tparr bubri 4uafl a 30 H.

B ra6n. 2 cogepxarcff cpegur{e 3a Hoqb 3Haqeur,rfl 3KBr{BarreHTHbrx [u,rpr,rH I/^ rvrecre co
cpeAHeKBaAparI4rIHbrMI,I orKrloHeHr{ffMr.r or orl{x sHaqeHE[ o lI qtrcrroM ycpe[HaeMbrx 3a Hoqb
crleKrporpaMM HrIII cKaHoB n..IIaHHbre HaonroAeHr.rft sa 1977 r. B3frbr r,r3 [1]..Il,aree uu
6yuevr Ha3brBarb AHr{ lro tropfg,KoBbrM HoMepaM 3rofi Ta6n[ubr.

Heo6xo[urrro orMerr{Tb, qro ttptl rI3MepeHr,M Ha cleKTpo$oroMerpe 6onruuax rroroKoB
1l3J1yr{eH[fl, KOrAa CKOpOCTb Cqera COCTaBJrfler 2 QOrOeneXrpOU/c Ua I xaual, Bo3MoxHo
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Pnc. 3. CoomoueHr.te Mex.qy ornocstenrnoii r{trreHcaBHocrl;0 Ip.]JtllIA|I.{ sKBEBareHr{ofi rur.lpnuoft

nuauwHB
O6ognatrerM.ff Te xe, qro Ha pitc.2

Erc.4. OrnoureHlte r,rHTeHcr{B}rocrefi HenpeprlDnoro cnexTpa fiApa ranaKTl{xn NGC 1275, nonyueuurtx
AxgepcououcguaQparvrofiS" [13] -1, r'ueEpyJtuonuCapxenToucgua$parrvroill0" U21 -1,

HapylxeHl4e ero ctseroBofr xapaxrepucrl,IKx BclleAcrBLIe cnyqafrHoro "crilflaHllfl".ooroHoB
[4] . ,B HaureM cnyqae raKafl ollacuocrb Moxer rrogcreperarb flpKyro rrr.rHr{ro [OIII] 50074.
floeroruy B ra6rr, 2 npuaegena BbrqlrcJrer{Hafl 3KBr.rBaJreHrHarr rurrpr{Ha 3rofr nltHnI,I (no lil a e 5 e) ,

ucxo[fi r13 reoperr,rrrecKoro coorHoure]ru.rr lrHrerrcr,rBHocrefr ril4]fluir Ayonera [oIlI] :

I56s7flae5s o 3.
K.K. tlyeaenurnr t61 o[y6[r4KoBaHa 3aBr{cr,rMocrb 3KBr,rBarleHrHbrx urupllH ntruuu HB

u Eylilera IOIII] 4959 + 5007A sa ll ner Ha6rm[eHr4fr (uur. rovru laapuc.2,samoMut
[6] ). Br,rgno, rrro fionyr{eHHbre HaM[, [anrtbre cornacyrorc.a c ero AaHHbrMr{ u qro r.r3MeHeHll.fl

3a oEHy Hor{b Moryr 6rrrr rax xe BerIi4K}I, KaK r4 npo[cxo.[fiurr.re 3a Mecflubr r rogu. AHa-
roruqHr,tfi BbrBo[ cnegyer I{3 pI,Ic. 3, rge r.rso6paxeuo cooruouleHr.Ie MexAy orHocl{TeJ]buofi
I'IHreHCI'IBHoc]bro I1otfi1lI 

A 
14 rKtsIzBaJIeHrHoil llrlrpHHoir nnltyy IlU.- 

^flpu rEccregouairrar deperraeHHocru ?Muccr,roHHbrx ttunuh H, n [OIII] Ilo (;oroorexrpllqe-
cKr,rM Ha6rrrc[eHr.rflM Ha rerrecKorre A3T-11, a raxxe paHee [o crreKrpaM 6-rnrerponoro reae-
cKola [], 15], navrr,r 6r,uo sarvreqeuo, q16 B [epr4og ML{Hr.rMyMa 6necxa.fiApaB r(onTrrHyyMe
flpKocrb erux rusufi MeHflercrr B ripegefiax ao 1,5 pa3 r4 roJlbKo B pe[Krrx clyqaflx fix flp-
Kocrb pe3Ko fiaAaer (usueueuux 6rraarcr B ]recKorrbKo pa:) . IIpu 3ToM oKB?rBarreHTubre
rrupllHrjr nuuuir, pac'tyr. B uaruerr cnyqae r{3 5 Aar Ha6rm[euufr rorrbKo B oAHy aovr (uepraa
Aara B rufu. 2) ua6nrc4anucr, 6oruuute BHaqeur,rfi lUU,flpegcraBJrfiJro r{Hrepec flocMorperb,
rIeM oMr{ccnouHui cnexrp 3Toro ol{Horo IIHff oral,Iqancrr or ocrarrbHbrx [rrr{.

Oororretpuuecrcl.re UBV-ua6nro4enua B.M, Jftororo 17-91 [oKa3brBalor, tlro c 1979 r.
flApo ranaKu.rrlr NGC 1275 uaxoyurcrr B Mr,rHr.rMyMe 6JrecKa; oH r,rcnbrrbrBaer Jllnub He-

6orrnue Snroxryaquu . B 1977 r. raKxe ua6nm4ancr roxalrutrfi MHHTaMyM 6necra.xgpa.
Paccrurorpuvr ra6t, 3, a rcoropori co6paHbr Bce o[y6nr.rKoBanHr,re AaHHbre UBV.ua6rrcge-

uuir tp;pa groft rarlaKrr,rKlr B ,qarbr, 6nnsrrle K AaraM cleKrparlbubrx Ira6rrcgeuufi l7_111 .

Bug,xo, uro n gr.ra$partte2T" flApo rarraKrr4Kr,r B cr.rcreMe V 6ruto y 1977 r"HaOm,l apue,
.reN,r n 1984 r. floxasarerrlr uBera (B-V) 6awn tpw groM rrpaKrraqecKr.r o[r,rHaKoBr,r, a [oKa-
3arerrb Unera (U-B) r 1984 r,6r,ur 6orrrue, r.e..flEpo n ynrrpa$noJrere crarro "KpacHee".
3ro o6r,r.ruo 6rtsaer uplr ocraoreH n 6necrca cefrQeproncxr{x ffAep.

.If4x rr,racueHr{g Bo3MoxHoro u3MeHeHr,Iff rpagr,reHTa HerrpepbrBuoro cleKTpa flEpa raJ}aK-
u.rxr.r NGC 127 5, sa puc. 4 Mbr cpaBrrr{rrr{ IIBa cKaHa. Ogun uonyveu 4e BpyiHoM r.r CapxeH-
rorvr c gr.raQparMofi 10" 1121 ,a [pyroi - AHgepcoHovr c gr.ra$parMofi 8" [13] . B [epBoM
cnyqae (B-V) EApa B guaSparrvre 27" 6rarc +A^ ,56, Bo BropoM - +0m ,74 U4l. H:'pncyH-
Ka Br,rEHo, qro lr3Meneurrfl rpaAlreura HerpepbrBuoro crreKrpa 6rrnu ronrro B ynbrpaQuoae-
rosofi o6nacrl,r. BrlEHo raKxe, qro B 6onee "ctr{HeM", T.e. B 6o[ee flpKoM cneKTpe nfilnuu
,Hp, [OIII] [r Ho + [NIII orHoc[reJrbHo crra6ee, qeM B Oolree "KpacHoM". 3ro osnauaer,
qro crerleHb yaerulueuufl. ffpKocrrr HerrpepbrBHoro crreKrpa 6olrule crefleHr,r yBertuqeHufl
f,pKocrr{ ttuuuit.
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Ta6 ta\a 2

9rcrnnaaenrxrre umprrxtr Jrlunf, a cnerrpe agpa
NGC 1275 s 1977 n l984rr.

3726 + 29 lotrl
3869 [NeIII]
4069 + 76 [Srr]
4140 + 63 H- + [OIIII
4861 H, '
4es9 [drrrI
4959 + 5007 [Orrr]
6300 + 63 [Or]
6548 + 63 + 83 Ha + [NII]
6717 + 31 [SII]

36,7
21,3
16,1
21,5
3 3,0
38,2
146,6
7 3,1
257
62,8

3,8
4,5
2,6
2,7
2t3
2,0
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27,7 3,1 9
15,2 2,5 ',tt
13,0 1,9 17

17,5 1,4 2'.1

20,8 2,3 12
27,4 2,2 12

1324 7 t2
65,0 4,0 L2
279 16,8 t2
65,5 5,1 12

Ilnxus' rlon 1971 to4

12 fri,Dapr 13 ,lDaps 14 rrrBapt

w,A o,A n W,A o,A n W,A o,A n

12.1.1977
t3.L.1977
14.1.t977
15.1.1977

30.1 1.1984

t. t2. t984

tt.t.t977

14.t.197'l
15.1.19',17
25.1r.1984

23.12.1984

Ta6ruqa 3

flpxocrr norrpepLrBrroro crleKrpe rApo N GC I 275

12m,89 +om,7l +0m,02

+0.67 +0.10

12;14 +0.68 +0.02
t2.72 +0.65 +0.04
12.82 +0.70 +0.10

Ilrcrrrfi [7]
Meprynoua,
Ilpour.rx [1-3]
HeuenecrHufi [12]

IlIorufi [13]
Meprynona,
llpoHur, Hacr. roM
Jlnrufi [13]t2.89

Aarrr
crreKTparrDHbrx
na6nrogenuft

Aarbr
$oroenorcrpu-
gecKux Ha-
6nroAeur.rfi

v (27") (B-v) (2?")

.

(u-B) (27") Aaroprr, ccbulKu

Ta6rtuqa 4

Ourocnrentxrre rurrexcrBuocrr oMrrccrrorrfibrx Jrrldrrfi
B cneKrpe fi3Jlyrrerilt tAp& rsnaKmKll NGC 1275 Ant paBHbIx.Aar

3726 + 29 lotrl
3869 [NeIII]
4069 + 76 [SII]
4340 + 63 H, + [OIII]
4861 H6
49s9 tOrlrl
4959 + s007 [Orrr]
6300+ 63 [OI]
6563+48+83Hd+ [NII]
6717 + 3l [Srr]

1,31 I ,09
0,61 0,6',1

0,78 0,62
1,02 0,84
I ,00 1,00
1,32 1,32
6,47 6,36
3,98 2,83
12,96 L2,16
4,7 5 2,86

1,34 2,10
0,89 0,90
0,48 0,46
0,'13 oJl
1,00 1,00
1 ,48 r,45
5,52 5,93
2,32
ttJ8
2,48

0,91
0,5 9

0,48
0,65
1,00
t,t7
4,44
2,01
7 ,06
1,72

2,54
0,69

1"

2,26
1,1.4

0,60
0,68
1,00
1,60
6,39

1,00

5,38
l,6t
11,92
3,38

Jluwra, uou 12.1.
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14,t.
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1911 roq 1984 roA

l5 rEaapf, 30 Honopt I gexa6pa

W,A o,A n W,A o,A n W,A o,A n

37 ,1
22,1
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16,5
1)1
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7

7
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9

9

9
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5 3,s
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31 ,0
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1'-)

1,6
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1.,9

l,s
1,5
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23,8
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13,0

19,1
30,s
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1,4
1,4
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1,0
0,9
1,2

l0
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10

10

10

10

10

7
,l

7

7

7

7

7

.[44 arr.rucneHl,Iff orHocl,ITerlbHbrx r.IHTeHcEBHocrefi gMllccuoHHbrx rlrrur,rfr flo W )\ Hy)r(Ho
3Harb rpaAI4eHT HerlpepblBHoro crleKTpa. kls ra6il. 3 argno, qro Bce HarJrI,I crleKTparlbHr,re Ha-
6nmgeunr [poBoAl,Inucb B Earbr, Kor[a [oKa3arerrb rlBera.EEpa raJraKrr,rKr,r NGC 1275 (B-V)
6ru paneu IIpHMepHo +0m ,70, r.e. 3HaqeHr,rrc, 6lusxorvry clyqarc Augepcona. flosrolry urr
ArIfl IIepeBoEa CBolIx 3KBIIBaJIeHTHbIX IIII,IpI,H W 

^ 
e urureuclrBHocrr,r Inrrpuunlirw rpaAueHr

HelpepblBHoro c[eKrpa rlo AHAepcoHy [13] " lloriyueuHue raK]rM o6pa3oM orHocr.rrerrbHbre
I{HTeHc[BHocrI,I 3MI4ccI,IoHHbIx nI,IHI{fi BMecTe c AaHHbTMI.I Augepcoxa [pr.IBeAeHbI B Ta6il, 4.
Coornouresutr orHocr.rreJrbHbrx r{HreHcusHocrefi nusui,t .IWutujlIB c-ISomllIBu Ir[p
rroKa3arrbr ua puc. 5.

I4o paCCrvrorpeHllfl [aHHbrx ra6r. 4 clegyer, rrro r,r3MeHeHr.r-s oTHocr,rTellbHbrx T,THTeHCLIB-

Hocrefi Mex[y [epBbIM EHeM I,I aropurvr, a raKxe IBcevtt ocraJrbHbrMri [Jrfl pa3ubrx nunuit
Irpol'I3olIIIIu B pa3Hofi vrepe. .ftr nuuuit e ynrrpaSuofleroBofi u cu:aefi, o6nacrsx cfleKrpa
3rr,r r,r3MeHeHr,r.f, cocraBr.rru 40%, a y nxuui,r e xpacuofi olilacrv cleKrpa u3Meueurltr npor.r3oru-
rltr s 2 paaa.

fleprrre B cpeAHeM I,IMeIor 6onee srrcoxae [oreHur{aru nos6yxgeHr.rfl, qeM Dropue. flo-
3ToMy ronyveuxrli pe3yrlbrar o3Haqaer, qro.I,IHTeHcr,IBHocrr,I til,tttuit Htr3Koro rloreHrlHarra
soeOyxgenuff I,I3MeHI,IrIHcb cI,IrIbHee, qeM rIHTeHcr,IBHocrr4 nuuuit BbrcoKoro [oreuur,rana
aoa6yxgeHua.

3aa[c[N4ocru, Koropble ttoltywrflrtcb Ha prrc.5, rroxuo cql,ITarb pearIbHbrMLI, TaK KaK r{3-
MeHeHlIa oruoc[TerlbHbrx I,IHTeHcr,rsuocrefi SMI,Iccr4oHHbrx ranufr, Koropbre Ha HeM rrpeA-
craBJIeHbI, npeBocxo[flr oll-u,t6xu ua6nrogeurfi. Ou,u,r6xu MoxHo Bbrrrr{cJrrlTb tlo AaHHbrM
la6t.2. B cpelueu oHr{ paBHbr Era,11 w"1r1 lIp, ItorrrlllBu Irllp coorBercrBeuHo x24%,

!16%n !16%.
fiauHue pnc. 5 Moxuo rlpoKoMMeHTr{poBarb, ecltu flpr{HflTb Bo BHr,rMaHr,re raKxe 3aauav-

Mocrb pI'Ic. 3' Cnuxponnr,tfi pocr I1N"ut1[puIlottllIB rrporcxoMr rrp[ yMeHbrxeHrr4
sKBI'IBalIeHrHofi urrpuurr tuuuu HO-WO. ftainr,re Qorbonercrpr.iqecKr.rx na6nrogeuufi [15]
noKa3arll{, rlro c yMeHbIIreHI,IeM 14n uureucnBHocrr.r nnnuia HU u [OIII] o6brqHo pacryr.
Iloorouy pocr Belluqun 11 oIIl1,1[ N"Ill] il Jp, B]1^Il,1tl/lo, npOuCXoglrr oAHoBpeMeunb. IIpu
3roM BerIPIq[uu 116rul tr 11u"ru1 pacryr s 6orruei cre[eHI,I, qeM Berlr{qr,rHa IU.flpua;;;rco-
KI,IX 3HaqeHI,Iax /1r.r"r11 /p orilo[Ie:Hfle Itfl p o6brqHo Miulo, a [pr,I HI,I3K]Ix 3HaqeHr,rffx
IINutlulfIB orHoIIreHI,Ie frlJp rutoxer 6rtrr nm6upt. 3rot pe3yrrbrar roBopr,rr o roM, qro
6arrueponcrufi gexpevreur B LI3IIfIeHr,ru ffapa NGC 1275 Menffercff rr orr,r r,r3MeHenufl [po-

9. 3ax. 4tO 129



t,f I6q f Iv 47 o,9 ry4onf lt
Brc.5. CoomoureHlle HHTeHcI.IBHocrefi nlrruft B oneKTpe u3nyqeHu.f, a[pa ranaKTrlKLI
NGC 1275
O6osuaqeuus Te xe, rrro Ha prrc. 2. IIOfill = Iecsc

I'IcxoEffT HeclIHxpoHHo c I{3MeHeHI{f,MIr oTHolueHll/,a IIN"ul1fIp., I4svreuenr,rs 6a.uunaeponcro-
ro EeKpeMeHra co BpeMeI{eM o3Haqamr, qro BoAopoguaR obonoqKa aApa NGC 1275 Herrpo-
3paqHa n daJlbuepoacKl,Ix rrl,IHuflx I{ HeoAuopo4na uo $ror.ruecKrM ycrroBr.rffM. 3ro yxe uarrau
paHee orMeqanoct [3] .l4s radn,4 enguo, rrro sMtrccuouur,rfl cuerrp rgpa NGC 1275,npu-
regenurtfi Angepcouolt,6altsorc HaIIreMy cleKTpy No 3. Ho coorBercrBr.re ue noruoe: gy6-
rcr 3726 + 29 A [or] a uaruervr crreKrpe B 2pa3a crra6ee,a gy6neru 4069 + 76A tsil]u 6300 + 64 A [oI] - s 2 paea apue. Ha6nro[enua An4epcoru npouogrrrrcb Eo lgio r.,
Kor[a ff[po raJraKT[KlI NGC 1275 6rtro gHaqurelruo 6olee &Krr,rBHbrM, a c[creNre UBV
qaule Ha6fimE;ailucb .EpKlIe Bcllblruxu [7, 8] . He [cKrrroqeHo, qro ocra6ueur.re scnrruequofi
aKrlIBHocrLt Moulo [pI{BecrI,I K HeKoropbrM trsMeHeHuflM B crpyKType rasoaofr o6oflorrKr.r
s[.pa.

Tarrpr o6paaotr, HaIuI,I EaHHbre rIoKa3aJIr,I, qro 3a oEHII cyrKr,r npol,I3ourrll rr3MeHeHrrff
orHocI'ITerIbHbIx ?IHTeHcLIBuocrefi gMI,Icc[oHHbrxnu:awit B crreKTpe trtrpa rarlaKTr{rcr,r NGC 1275,
Koropble orpaxalor lI3MeHeH[ff Snsuuecxux ycroalrfi ero raaosofi o6oloqrr. Tarc[e [gpre-
HeH}{fl, IIO-BUETMOMy, HOCflT XapaKTep AoBOJIbHO pe3KIIx CKaIIKOB, KoTopbre 6rrsa6r O1HO-
cI'IreJIbHo peAKo. Hanpralvtep, QorolvretpruecKr{e Ha6rrmEeHuff [oroKoB B rlrur{flx HU ra [OIII]
Ha reJrecKorle A3T-1 I uogsonan[ ycraHoB[Tb, qro [Ifl AeBflTIr r43 AecfrTt4 crlyqaeB, Korga
raKlre troroKlt MepffJll{cb B coce[H}Ie Horll{, orHouleuue Il6tqlIB MeHflJrocb rua 15%,r.r rorrbKo
B o,qHoM clyqae ouo r.r3MeHr,rrocs ua 30% ll5l ,

Mrr 6narogapgbr corpyAHrarcav cAo AH cccp AQanacbeBy B.rI., flpa6ercy c.B., Mn-
xafrnory B.II., Haoapoay E.A., Bzrrraeay V.A. - 3a rrpoBeAeur.re ua6nrogeurfi, Trcnunofi C.JI.
tt IilyrxuHofi B.A. ga rroMoulb n o6pa6orxe, xororenofi B.T., Jlurr,ropeHxo E.A. u ounaro-
aofi JI.I,I. - rroMoulb B r.r3roroBrreu[r,r plrcyHKoB.
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vAK 523.855

IEPEMEHHOCTb SMI,ICC}IOHHbIX IIIillI4VI
H .UBOftCTBEHHOCTb .fl.UPA

CEfi OEPTOBCKOII TAIIAKTI{KI,I NGC 127 5.TT

H.lI.IIpoHur

Ilo luteparypgblM ItcroqHl,IKarvr co6paurt trangbre gabnoEearft gKBr.{BzureHTrrbrx rrJapllH gMr,rccrroHgr,rx
nuuvtfiHp w 4959 + 5007.A [OIII] , a rarxe UBV-QoroMerpI{r Anrrr4pa cefi$epronexoft ranaxrnru NGC
l2'15 n fleprroA c l97l r. no 1982 r. floxaraao, rrro xapaKTep r.r3Melregrrfi co BpeMeHeM nureHcragsocteft
nfiHilfiHpx [OIII] ne [poruBopeqflT [pegloroxeur4lo o gnoftcraenuocrn .fiApa etoft ranaxruxlr, o6a xovr-
noHeETa KoTopolo sBafiIoTc, IIepeMeHHbIMu f,ApaMH ceftSeptoncforo:r[na, B fleptro4 BcnElureqflofi aKfl.rB-
flocrr{ f,Apa B KoHTr{HyyMe or 1971 r..qo 1979 r. B fi3ryrreHur,r ero ra3oBofi o6oloqxu MoxHo BbrAeJ]r,rtb
KoM[oHeHTr,r, coorBercrByrourte KaxtroMy ris frEep. flocle roro, KaK rpxoctE xEpa B KoHTr{HyyMe y[ana
It n gnQparrrle, pannofi 27"V(27") > 12,m8, fipor.r3orruo crauxoo6pasio ,sNren"i[e ofirou]eH;fi f1ouI1/
1B, xoroPoe B paMKax rErIore3LI ABofiHoro ,Apa MoxHo l{HTep[peTHpoBarb, KaK pe3yrrbTaT yracaHl,tfi oE-
rroro l13 x4ep. Iloxaaano, rITo creKTpbl KoMnoHeHT fiApa ranaKTnKn NGC 1275 orJrurraprcs rraexgy co6ofi
crelleHblo nol6yxgenux u uo,i^fi3at\t4tt. [Ipu o4nor'a r roM xe s'irat]e\uv orHorrreHr4fi ,Ip:f|rlllp orHocnrerrb-
HbIe lrHreHcIlBHocrn nu:aufr \6t'1lf B, Ilot'1lIp \XqlIp n 1611/Ip B cneKrpe oEHoro KoMrroneura B6rrre,
qeM B cneKTpeApyroro, lloraaauo,.ro, cpeiu ranirrrx irua-Sy 2 llrrrerorcs roxoxue rro clexTpy KaK rra
oAr,rH, TaK u ua gpyrofi rr3 KoMrroHer{ToB ABOftHoTO .fi[pa rArraKTr.rKs NGC 1275.

THE VARIABILITY OF THE EMISSION LINES AND SEYFRT GALAXY NGC 1275 NUCLEUS
DUPLICITY, ll, by LI. honik. The observational data of the equivalent widths of the emission lines H6
and 4959-5001 A [OIII] and the UBV photometry for the nucleus of Seyfert galaxy NGC 1275
haye been cqmpiled from the publications ovprlappmg the period from 191.7 to 1982, It is shown,
that the time variations of the H6 and [OIII] lines intensities do not contradict to the assumption
of the duplicitV of the galaxy's'nucleus, tlie both components being variable nuclei of Seyfert
type. Ih the period of flare activity of the nucleus in the continuum from 1971 to 1979 in the
emission of its gaseous envelope one can isolate the components corresponding to each of the nuc'
lei. After the brightness of the nucleus dropped in the continuum and in the diaphragme equal to 27" andy(27") >- L2,n8, a spasmodic change of the ratio Itorut/Ia occured, which might be interpreted in the
frames of the binary nycleus hypothesis, as a result bfihd fade-up of one of the nuclei It'is shown, that
the spestra of the NGC 1275 nucleus components differ from each other by the degree of excitation and

ionization. At one and the same value of I16I1t1fp the relative intensitics of lines \g11/Ig, \gil1lly,
{lrvllt/rB and 11g1y;/1p in the spectrum ofon'e-conipdnent are higher, than in the rp".tru'rn'iItf,r ottJi'o"6.
It is shown, that among the galaxies of the type Sy 2, there exist galaxies silnilar, according to their spectral
characteristics, either to the first, or to thc second component of the binary nucleus of NGC 1275.

Acwegyx nepeMetuocrb sMr4ccr,rorrubrx rrr.rrtr,rfi HB t 4959 + 50074 [OIII] n creKrpe
I'I3aJ IeHI,Itr flEpa cefi$eproBcKoi rarlaKrlrKr,r NGC 1275 tro EaHr{brM pa3Hbrx aBropoB 3a
197 l*1982 rr. [1-5], MbI rIpI{IuruI K BbrBoEy, sro ee xapaKrep fle lporr,rBopeqr,rr rrpegfloflo-
xeHllro o ABoicrBeur{ocrr,r fi[pa [6] . Boerr,roxHo, qro oAHo II3 fl[ep r,rMeer rr.r[ Syl, a Bro-
poe - TI{II Sy2. O6 3ToM cB}I4ereJlbcrByror, B qacruocrr{, crreryrctr1tre Qarcru. Orgouesue
Iprulllp MeHqerc.fl or 2 Ao 7, r.e. rcar pa3 B [poMexyrKe 3Haqeultfi, xapaKrepnbrx Ntfl,Tu-
rroB S_yl u Sy 2. Kporrae roro,, KorAa fl[po B KoHTLIHyyMe 6Hsaer orHocrrrerrbHo crra6brM -
lYQl") > 12,m6 - B Kpyurbrx cKo6Kax yKa3aH pa3Mep EflaQparMbr rrpr,r Ha6JrrcEeur.rflxl ,
Ha6rrroAaerc.E 3aMernafi Kopperrffrlr.rfl Mex[y r{Hreucr,rBuocrfi,vrt4 [runuit Hp u [OIII] ( rar y
flAep rlr[a Sy2): roo$<fr{ur.renr Kopperrflrlr.rfl r = 0,7610,08. B ro xe'npevrff,[pu 6orburofi
.fipKocrl{ frApalV(27tt) < 12,m6] 3ra KoppeJrffrlr{ff crauoBr,rrcf, 3uarurenbHo 6olee cna6oi
(xar y ,rAep rr.rna Syl) : r = 0,42 1 0,16. I4tll,;tr,tu crroBaMr.r, rtpr,r 6onrurofi flpKocrr.r flApa Mbr
Ha6rlrcAaeM I,t3[yqeEI,Ie AByx rlepeMer{Hbrx KoMloHeHToB, a [pr,r MeHburefi - npeuvryqecrBeH-
HO o[Horo.

Ha prc. I nor<aean pflA UV Ha6nroAenrfr flApa ranaKrr.rKr.r NGC 1275rrrorryueHnbrft IlrorbrM
c 1969 no 1982 r. [7-10] . Ha ueu orMerleubr [arbr crreKrpaJrbubrxua6rroEeur.rfr uo [2,3] .

@ u.u. llponux
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rlerxo nuguu cI,IHxpoHHbre I,I3MeHeHr,rf, KoHTr,rHyyMa n nugurroi u ymrpaQuorerosofi o6rac-
rffx cleKTpa, rorlbKo n ymrpaSr.ronere aMllflr.rry4a rone6aHufi 6onrrue. Ws puc. I cregyer,
qro HaqLIHafl c 1979 r. .trpKocrb flEpa u ero BcrrbrrreqHafl aKrlrBHocrb cr.rrrbHo yilailu. Tenepr,
xorga V(27") > 12,rn8 (orueueuo ropu3oHraJrbHofi flrnr.refi), nepervreuuocrb KoHrHHyyMa
3aMerHa rorlbKo a ymrpaouorlere, a B BraAr.{Mofi odtactw cleKTpa ee flpaKTr,rqecKr,r He Br.rIFIo.
3ro o6crosrenbcrBo HaBerIo Ha Mbrclrb, rITo ecflrr npemonoxeuue o gaoiicrBegHocrl,I tr[pa
rarIaKTIaKI,I NGC 1275 BepHo, To relepb MLr B ocHoBHona ua6nrogaeM r.r3nyqeHr.re oAHoro r,r3

KoM[oHeHror gaofiHoro fl.Epa fi xapaKTep cnsseir MexAy nepeMeHHocrbro pa3ubrx flapaMer-
poa ua6lrogaeMoro 3MI,IccI4olIHoro crreKTpa AoJrxeH cAerrarbctr 6onee qerxuu. Hrxe uu
flpL{BoI[,rM cBr,r[ererlbcrBo roro, rITo 3To gefrcrnutelrHo r,IMeer Mecro.

Ha prac.2 norca:auo cooruorrreHr4e Iro.,llla-luuz [6] ,noayueuHoeflo 62napavr,rHren-
cnnsocreil nuruir HO lr [OIII] , Kax yxe 6nincj cxa'gaHo s [6] , Ha pr.rcyHKe Moxuo 3aMerr,rrb,
qro coorHorxeHl,Ie Anr fipKoro KoHTHHyyMa (rcpyxru) cgBr,rHyro orHocr{TerrbHo cooruome-
HLtfl I.];lfi. cla6oro KoHrLIHyyMa (rouxu) B cropoHy 6onrruux gHaqeuflfi 1r. Ho s o6racru
:uaqeHufr llotlll lIp, pavnwx 3-4, o6e KpLIBbre crtluit,tcb. Ha puc,3 nnaeiro Ig nzmo l4B.
3gecn ucnonb3oBaHo n 2 paza 6ornure AaHHbrx c freroM rex cflyqaeB, Anfl Koropbrx ue 6rula
u3BecrHa .apKocrb KoHTI,rHyyMa - oHr{ rroKa3aHbr Kpecrr,rKaNau. 3as[cnrurocrb 116Irrl IIB - IB:
KoTopym MbI BI.{AerI[ Ha pl{c. 2, sgect flpeBpar]uracb B BbrrfiHyroe o6naKo 3HaqKoB s regofi
qacrll pucyHKa. Ilpll sroM roqKH (cooraercrayloullre c[a6oMy KoHrr.rHyyMy) orgelunrcr or
KorIerIeK (cooroercrayrcruux apKoMy KoHrr,rHyyMy) : Ha npaBoM rparc o6laxa npeo6ra4aror
roqKH' Ha JIeBoM - KorIerIKI'I. Coornorueuu" I@ulylIU - 14p, ooornercrByroqee cna6orvry
I(OHTI,IHyyMy, OT[eIII1IIIOCb oT TaKOIO xe COOTHoIIIeHI,Ifl, CoOTBeTCTByIoUeTO flpKOMy KOHII,I-
HyyMy. Kpoue ororo, cflpaBa or uurpoKoro o6rara nugua 6oree uJrr,r MeHee qerKafl 3aBfiarr-
Mocrb 1[orrl llIB - WU, Koropas o6pasoea+ra oEHr{M[ Kpecrr.rKaMr.r. 3ra rpynua ua6ruogeuufi
raxxe ioporuo eugua [I Ha pLIc. I rs [4] , r[e oua orqerrrr.rBo Bbrgerr.sercrr or ocraJrbur,rx
[aHHbIx. Ha6nrcgeunr srofi rpyluu AaHHbrx BbrrlorrHeHbr B ocHoBHoM tocne 1979 r., T.e.
(cornacuo puc. 1), Kor[a flpKocrb tgpa 6wna c\a6oit, Y(27") ]., 72^,8. Tarclru o6pa3oM,
puc. 3 uosno[fler Bbr[eflrlrb KaK 6u rpr 3aBr.rcr.rMocrr.r ltorrt I lI a - W a, Koropbre orJrr,rqarorc.fi
ypoBHeM .EpKocrLI -E,upa rarlaKrraxr.r NGC 1275 s nenpeprrau<irtr cn6rcrpe. Mrr o6osHaqr.u[
ux qr$pantr I-III ll orMerr,rr[ cpegHr,rMtr Jrr,rur,rflMr.r.

Cyulecrnoaauue upocrofi__3aBr,ro{Mocru ltorlrl lIp - Ip nocr,e 1979 r. roArBepxgaerc,
1r [pyrI4MI,I uaolrogeuuat.{}r, Ha puc. 3 npegciasreHr,r gaurir,re, flolyqeHHbre Mn frtrpa rarraK-
rrru NGC 1275 c 1982 no 1987 r. Ha cnerrpoQoroMerpe rerrecKora A3T-11 [5, 11].3gecr
I1oru1ll B u I pl I 

"ont 
ecrb orHorueHll.s uoroKoB B rrr4Hr.rflx HB, J9_!_! r.r KoHrr{HyyMe B rroro-

chx crierlrpa untpuuofi 804. B oroM crryqae lroroK B nuuus*. [OIII] uoiryuaercfl HecKorrbKo
MeHbIIIe geftcrourelrHoro, raK rax o6u1ax rMpr.rEa [y6nera 4959 + 5007 A [OIII] uecronr-
ro 6onnure 80 A [12] , r,r3-3a r{ero ornoueHtre /[ortrl lIUua puc.4 rueurure, qeM Ha puc.3.
Ectlr ytecrr 3TI,I pa3lrlrt{llfl, To BHAHo, uro gaHuire plic. 4 nonroprrror AaHHbre 3aBrrcr,rMocrr.I
III ua prc. 3. Ha o6oux pucyHKax BeIILIqr.rHa 11oltI; f Io nzweur.ercn a 1,4 pa3a, BeJrr{qr{Ha
IBlIconst -a 1,7pasa'

Tarcltu o6pasou, AaHHbre puc. 3 uorcasbrBaror, rrro B MoMeHTbr Bcrrbrilrequofi arcrlrsHocrr,r
flApa ranaKruru NGC 1275, ulr,esutefi naecro s 1969-1978 rr'., na6lroAarracb cJroxuarr
3aBtrcl4Mocrb ltollll IIB_ ^_YB, 

KaK cyMMa 3aBI,IcI{MocreI,t I + II. flocne uperpauleHl,Ifl Bcrlbr-
rueqsofr aKrIaBHocrI{ s 1979 r. ocrulacb o[Ha rrpocrafl 3aBr.rcr{Mocrr III, roropafl oKa3arracb
cvreuleuuoi He rorltKo orHocI,ITerIbHo 3aBr,rcr{Mocru I, uo rr orHocr,rrerlluo II. Harue upeg-
IIoJIoxeHI,Ie o6 yupoqeunr.r cBa3LI MexAy [epeMeHHbrMr.r uapaMerpaMr,r cleKTpa fl[pa rarraKTH-
r<r.r NGC 1275 no4rueppnocb.

Teuepr Moxno 3aaarb Boupoc, trBrrflrorcfl nr{ [ocfle[oBarerrr,Hocrr,r I-III peeyarrarou
oAHOTO TOTIrKO UpOCTOTO I.r3MeHeHI{fi trOAIOrrKLI He[pepbrBHOrO C[eKTpa nOg nuuutviu Hu
u [OIII] . Her, ue flBIIEIorc{. KaxAaq I{3 Kp}rBbrx I-III He uoxer 6r,rrr roryqeHa rpocrbrM
I{3MeHeHIreM ffpKocrlr He[pepbrBroro crreKTpa. Ecnu ugru B[onb Kax,qofi ue rpuaux I-III
B cropoHy yBerIurIeHLIfl WB, to cHaqara BI{AHo [rIaBHoe yMeHbrueHr,re orHorJreHIIs IpulllIB.
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hrc.2. ConocraBneurre orHoilreur.rfi l1oru1llp t.r ]rrrrencr.rB]rocru rltlrtufr Ip Enx patuux tpKocrefi f,Apa
TAJIAKTI,IKI{

Torl<rl u xnpgaa rwrltuff, - v(21"> > nn:6, r(oJreqKn r{ rrpepbrBr{crafl. tttrrtttr. V(21") < 12\6, TotrKa,
n167.6s. - constllB
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Pnc. 3. .tryarpavr,ra /1 g 111 1/1p - W p no IaHHBIM na6nrc4eHr.rfi [ 1 -4 ]
Torrrcu u KoneqKr,r coorBercrByrcT Hrr3KoMy rr BbtcoKoMy ypoBHro .'pKocru HerrpepbrDxoro cnelcrpa
(cu, prc. 1), rpecmrn - ua6arcgexun creKTpoB, KorAa He 6rno UBV xa6nrcgexrfi (I-III - cu. tercr)
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hrc.5. ConocraBrleH[e oruoc]rrerlb]rbrx r{HTeucr{Br{octefr, nwrufi B c[eKTpe ,Apa ralaKTl,rKn NGC 1275,
nolyqeHHErx IIpI,I pa3H6rx ypoBHtx tpKoc'Tfi KoHTrrHyyMa
Ilnrulfi coorsercrByror: npepbrBtcra.E - spr<oMy r(osrrrHyyMy, HelpbrpbrBua, - cua6onry KoHrttxyyMy.
Torucr u KorreqKrl, r(ar( Ha psc. 2 (crvr. rerccr)
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Ho sror rIJIaBHbrfr xoA BpeMn or BpeMeHH Hapyuaercfl cKaqKaM[ BBepx. Ha prc. 3 ar4uo
ABa raKr.rx cKarrKa. Kpoue 3Toro, Ha Kp[rBbrx I-III ua6flrcgaercfl pa3Hafl creleHb repeMeH-
HocrH BerII,IqHH /1oru1 llp t ly|. [auHue ra6fl[rlbr [IoKa3brBaror, r{ro crerleHb r,rx IIepeMeH-
HOCTH yMeHbrllaerctr B HalpaBJreHHr{ OT I X III, r.e. C yMeHbrUeHHeM .flpKOCrI{ KOHTHHyyMa.

Ha puc. 5 npegcranreHbr r{3MeHeufifl orHocuTeJrbHbrx r.IHTeHcI{BHocrefi pa3nr,rqHbrx sMI,Ic-

cr,roHHbrx trutttsh B c[eKrpe ]r3Jrf{eH}rfl ffApa rirJraKTrrcu NGC 127 5 s 3aBuclrMocr}r or r{3Me-

HeHr{ff orHorueH}rfl 11orrt1 IIU to I21 . CreUraDuo audpaurr AaHHbre, coorBercrByloulue
KaK EpKOMy, raK r{ Cla6oMy KoHTr.rHyyMy ffEpa. OrHocr,rTerrbHbre }rHreHcaBHocrr rrrtP.t4it

B CrreKTpe flEpa ralaKrr.rKyt Fflfl oguofi Aaru 3Aecb MoxHo BoccraHoBr4Tb rlo flapaMerpy
ltorrrf llu,uctotttzyff [aHHbre acex rpa$uroB pr.rc.5.3ror pucyHoK rloKa3brBaer, qrooruo-
cilrelrur,le IiHTeHcIIBHocTI{ Bcex oMHccI,IoHHr,Ix nnnufi pacryr c pocroM orxoureHr,Irl 1rc..,l lI B.
Tonrrco pocr r{Meer pa3Hyro crerleHb, 3aBlrcflrrlyrc or ypoBH.ff flpKocrr.r rcoHrr,ruyyva. IIfu
HI,I3KOM ypOBHe KOHTI'rHyyMa CTeIIeHb pOCTa OTHOCLtreJrbHbrX I,THTeHCHBHOCT1iI nilH],ilil Hr{3KOfr

r{oHr{3aur{r r{ Bo36yxAeHus * 3726 + 29 A [OII], 6300 + 64 L [OI], 6548 + 84 A [NII]
w6717 + 314 [SII] cBo3pacraHr{eM orHoueur{nIrciltllIp 3HaqureJrbuo 6onrrue (rourn),
rreM B cnrrae ,rpKoro KoHrr.rHyyMa (rconeurcu) , B ro xe BpeMs Nrs twluir 60[ee srrcororo
ro:6yxgeurfl r.r troHr{3awu - 4069 + 76 L [SII] r 3869 A [Ne III] crereHb pocra B o6olrx
crytraffx ogr,ruaKoBa. 34ecr ueo6xoAlrMo flo.qcHr.rrb cne,Eyrorlee. Ha uaurrx cfleKrpax ItlaHLtLt

[NII] 6renppoBaHbr l;.uuuei,r Ho. Kax 6rilo noxasauo o [2] , Bo Bcex cilWafrx oruo[reulre
r{HreHcuBliocrefi Iof I65ag n ,o 6uno MeHbrue 0,6. floaroruy r.rHTeHcr,rBHocrr 6neugrr Ho +

+ [NII] MoxHo paccMartrMBarb, KaK r{HreHcr4Bnocrb B ocHoBHoM [y6nera 6548 + 84 A [NII] .

Tarcuv o6paeorvt, AaHHbIe puc. 5 TaKxe cBl{AerenbcrByror B flonb3y roro, qro nepexog or
cocrogul{r BbrcoKoro ypoBH.E -trpKocrrr Ko}ITr{HyyMa K HH3KoMy Ha pr{c. 3 ue ecrr [pocroe
It3MeHeHI,Ie "flogroxKr.r" [og rtuurEa* Hp lr [OIII] , Ecnw cooruorueHus I r,r II ua puc. 3
orpaxaror pa3Hbre Srsnuecrcue ycnoBl,z^fl. rhgoBux o6oloqer KaxAoe B o[HoM r,r3 flAep, ro
oEHo fl[po EorIxHo ]IMerb ra3oByrc o6onourcy c 6oree BbrcoKr,rM ypoBHeM oos6yxgeuna
I{ LloHr{3aur,ru, a Apyroe - c 6onee HTI3KI,IM.

Kocrr u3f{art caeKrpburgep rarraKrr.rK rr.rra Sy 2 [13] . Ha pr,rc.6 r',ru cpanuurrr,r oruo-
cI,ITerIbHbre IaHTeHcI{BHocrI{ gMl,rccuoHnrrx nuunfi cneKTpoB ffEep 3TI,tx riuraKTI,IK c rtepe-
MeHHrTMI{ ornoclrerlbHbrMrr uHTeHcr.rBHocrflMr,r nunwia B c[eKrpe agpa NGC 1275.3p.ect
orHocl{TerlbHbre I{HTeHcIrBHocrH gMr.rccrronHbrx ruvuit g cneKTpe ognofi rararrr.rKll MoxHo
BoccraHoBI{Tb rlo EaHHoMy 3HaqeHr{ro orHorueur,rff 1t ol,l f Iu,uctrolnsyfl Bce Kpr.rBbre plrc. 6.
Blt4uo, rrro IlepeMeHurri cuexrp u3JryqeHurr trApa rarraKruxr.r NGC 1275 aceraa floxox Ha

cfleKrp oAHoro r,r3 aAep ruua Sy 2 c uapauerpoMl[orrrlllp{7. Ecnu ypoaeub r.rour{3arlru
u aos6yxgeg.tfl ra3oBoft o6onoqKr.I flApa olpeAensrr uo Berrrqr.IHe orHoc[TeJrbubrx r{HTeH-

cnsxocrefi ruHufi [OII], [OI], [SII] u [NII] B crreKrpe flApa ranaKrr.rxu NGC 1275 r'pu
EaHHoM 3uaqeHllr{ oruorueHlrfl/1 olll llIp,ro oKa3brBaerc-ff, qro cperlt tr,qep rr{[a Sy 2 ognlr
I,IMeIoT o6oloqru c orHocr,rrerrbHo HIrt3Kr,IM ypoBHeM voHrl.3auJ4r u noe6yNgenLtfi.,a Apyrure -
c 6onee BbrcoKI{M ypoBHeM r,roHr,r3aur{E n uos6yxgeHua. .fleficrrurerrbHo, Ha puc. 6 nu4no,
wro y ognofr u rofi xe rarlaKrrrtKu (ua pr.rcyurce oAHa raJraKrr4Ka ortpe!,enfiercff cBor,rM 3naqe-
Hr.reM orHor[euua 1,orrr, lIg) Wu BbrcoKoM 3naqeHr.u.r oruoueHr{a IlstllIa BbrcoKr,r raKxe
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Pnc.6. To xe, trro Ha puc. 5, corrograBnrerc, c AarrHbIMH Errf, pa3rrBrx raJIar(TrIK rnna Sy 2 no Aannrrru
Kocru [12] - 3B$AorrKr{ (xaxgaa 3b@AotrKa coorBersrtsysr oAEofi rls ranaxrur)

I{ orHoIueH[It lp14llA_n /1 11111//p, a [pI{ HLI3KoM 3HaqeHi[{ orHorIIeHI{f,'.fIS.,.lllp H}I3K}I
H 3naueHrlfl ornourenufi lrc1llu n.I1p111/Ip r.e.3trecb raKxe Ha6JrpAaercfl oEHo I{3 cocrofl-
ttuft, ornneuenubrx y ffApa ranaKrrarcra NGC l27|.HarryuMep, K 6oree gos6yxgeHnbrM flEpaM
npI{Ha,qJIexI{r flEpo rarraKTurcu Mapxapss 198 - eft coorsercrByer caMaf, Hlr3Kafi 3Be3EorrKa
Ha KaxAoM r.rs rpaSmcos puc. 6 a o6nacru /1e tn1/I p x 7 .

Tarnu o6pasona, [peEcraBrreHHbre Bbr[re EaHHDre Sororraerprur u cnerrpo$oroMerpl{[
noKa3brBapr, rrro c l97l r.no 1982 r. .EApo raJraKruK[r NC,C 1275 upereprreBaJro usMeneHr{ff,
KOTOpbre BJIeKrur ga cO6Ofi IIe TOJTbKO rr3MeHeHr{f, ypOBH.E fipKocTr'r KOHTr{HyyMa, HO TaKXe
rr rrsMeneul{f, orHocllTeJrbHbrx llHTeHcnBnocteft gMHccI{oHHbrx nulatfrt KaK BogopogHbrx, TaK
I{ 3allperrleuHrx. llsnreHeHw.6utrn KaK llrraBHoro xapaKrepa, raK la cra.rcoo6pasnrre. B [6]
6nrno srrgpunyro llpeE[oroxeHr{e, uro a cllyuae NGC 1275 r{3MeueHr're eMr'rcc}rounoro crIeKT-
pa Moxer orpaxarb gpoficrnennocrb ffEpa orofi rarraKTr{Kr{, Keropa, paHee [oEocpeBarracb
TaKxe rlo AaHHbrM ua6nngenrfi B paElrogr{aua3oHe r{ rro npf,MbrM cHrirMKaM. llpeguonaranocr,
trro rrpr,t ffpKoM'KoHTI{HyyMe fiEpa Mbr ua6nrcgaeu r{3rr) reHr{e EByx KoMrroHeHroB, a rrpu cfla-
6orra - o[Horo. lloctrc 1979 r., Korga f,procrb f,Epa B KoHrr{HyyMe pe3r(o yrraJra V (27") >
> lz.m ,8,MbI'Ha6rIroAaeM I{3MeHeHI{f, TorIbKo o[$oro r.r3 fiAep.

Pasgenenue nocrleAoBarenrnocrefi I lt II na pnc. 3 uoxno o6rxcuurr reM, rrro a rcaxArui
gpuunfi MoMeHr ua6rrogaercr [pe]IM)[qecrBeHHo r.r3n)rueHue oAHoro u3 flAep KoMnoHeHToB
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a[pa. CKaqoK or II x III nroxno o6raculrrr reM, qro o!,HoBpeMeHHo c yracaHr{eM oEHoro
I,I3 KoMrIoHeHToB, Koropoe rtpol,r3olxJlo rrp]IMepHo s 1979 r. "BbrKflroq[lacb" nocroffHHafl
qacrb ra3oBofi o6oroqxlt oIIHoro ltnr o6or,rx agep. CrcreuarlrrrecKr{e $oroenerrpuqecKr{e
ua6lrcgeuua [5, 1l] [oKa3brBalor, qro rlp]r r{3MeHeHuu ypoBHfl Kourr.rHyyMa B ry xe cropoHy
I,I3MeHrIorcfl l,tHreHcllBHocru r.uuwil HU n [OIII] . [Ioororrly MoxHo flpeArro[ox]rrb, rrro
s 1979 r. rpol{3olruto oEHoBpeMeHHoe yMeHbrrreHr{e rHreacr4BHocrcil ruruuir Hu u [OIII]
cKaqKoM, roJIbKo ltu:at4fl, HU ocna6ra s 6onrueft cre[eHr,r, qeM J]r,rur,rfi [OIII] . 3ilaa 4aHHue
UBV Sorovrerpur Iltotoro'4nx glra$parvr,;- 27t'r.r EaHHbre MHoroaneprypurrx ua6rrogenrft
3acosa u llrcroro [14], rraoxno orpeAenr.rrb 3HaqeHr.r.tr V (5") no Y(27"). Ecnr.r repexoAbr
or ognofi rpuaofi rc gpyroft I -+ II -+ III upoucxograJru rp]r fpKocrfix xapa V (27") = l2m ,6
u 12m,8, a caMoe flpKoe flEpo coorBercrByer 3Har{eHr,ro V (27") = 72m,4, To r.r3MeueHr.rfl
rpKocrr.r KoHrr{HyyMa a ynrrpa$rorrere B Qrnrrpe V (5") cocraBrrtrJrr{ [prrMepHo 2 pasa
npu repexoAe or I x II r or II x IIL

B rouqe MoxHo orMerl{Tb, tITo Bce [JIaBHbre a cxauroo6pa3Hbre r.r3MeHeHHr B ra3oBofi
o6oloqKe flApa rarlaKrrxr NGC 1275 rraoxuo o6r.ficHsrl He roJrbKo B paMKax rlrrrore3br
gnofiuoro flApa, Ho raKxe r{ B paMKax og}rHorrHoro cei@eproocrcoro trEpa co cnoxHofi
crpyrrypoft ragosofi o6olorrKr4.

Bupaxam I{cKpeHHroro 6uarogapuocu B.M. J}orouy 3a rrpegocraBrenue ua6nrogeuufi
flApa rarlaKrurcu NGC 1275 ao ux ony6luxoBaur.rff, a raKxe E.A. JluvropeHKo [r B.T. Xo-
roreaofi 3a [oMorqb B r,r3roroBlreHr.r]r prrcyHKoB.
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MHOTOIIETH}IE CNEKTPAJIbHbIE HAEIIM.UEHIIfl fl\EP
AKTI,IBHbIX TAJIAKTI,IK B OIITI{qECKOfi OENACTH CIIEKIPA. I.

TAJIAKTHKA NGC 1275

K.K. ttryaaer

B Lg72-lg76rr. Ha cleKrporpa@e c 9on 2,6 M rerrecKorra una. llaftra KpuncrofiacrpoSusuuecrofi
o6cepratoplot norryqeuLl creKrporpaMMbr rApa rarraKruKr{ NGC 1275 s o6nacrsx nuu1pr hBiH; r; iggu 90 gat coorBercrBeHuo.

c rouuoc[,ro, 6nngrofi.x r\\112r^v_" orpeAerreHLr eK-Br{B€rreHrHLre lllrrpr{Hbr (Itl1) cnelyrcqro< nnnufiu 6reHA: HB, [OIII] rI 4959 + 5007, IOIII 6300 u Ho + [MI].lloKa3aHo, tlro B flpe[erax yrasauuoft ToqHocrI,I 3a BpeM.fi ua6rrcgeuufi ]rHTeHcr{BHocrB rrepeqrrcJreHHbrx
oMI{ccrIoHHbIx Aeranefi ocraBaJlacb nocronnnofl.

@ t<.x. Ilyaaen
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cEenau BLIBOE O TOM, r{TO OKOJIO fiApa rarlaKTr.rKr{ rIpaKTLrqecKI{ OTCyTCTByeT ra3, B KOTOpOM MOrnII

6rr no:Huxnytb ,qocTaToqHo I,IHTeHoIIBHbIe rrJr.tpoKlre KoM[oHeHTbI pa3peIxeHHLIx errauccl'toHttLIx ltllttufi'
Ha groM ocIIoBaHHlI .flEpo riuaKTI4KI'I orHeceHo x ruuy Sy2.

flpunegeuo raqecrseHHoe oflucaHHe ruga npoQrutefi nexotopux 9MI{cclIoHHLIx nwtufi a cocTotHl{l{

Hrr3Koro 6necxa rgpa.
flolyleuH cBr.rAereJrEcrBa galrerHofi cT parr,ronKaUHfi ra3a, H3JIyqaloulero pa3HBIe nI.rHI.l]I.

SPECTRAL OBSERVATIONS OF THE ACTIVE GALAXIES NUCLEI IN THE VISUAL RANGE

CARNED OUT DURING MANY YEARS. I. THE NGC 1275 GALAXY, by K.K. Chuvaev. ln 1972-

19?6 on the spectrograph with the image tube installed on the 2,6-m Shain telescope at the Crimean Astro-
physical Observatort the spectrograms of the NC,C l2?5 galaxy nucleus were obtained in Hp and Ho regions

for 108 and 90 dates, correspondingly.
The equivalent *iOtt 1Wr; of ihe following linesand blends: H6, [OIII] II 4959 + 5007, [OI] I6300

and Ho + [NII] with the acciriace close to x(l5-25)% are deterrnined.
It ias tee., shown, that with the given accuracy during the whole observational period the intensity of

the enumerated emission features remained unvariable.
It has been concluded, that in the circumnuclear region of the galaxy the gas, which would be respon-

sible for the appearence of the intensive broad components of the permitted emission lines, is practically

absent. Based orr this conclusion we classify the galaxy nucleus as Sy 2.

The qualitative description of the view of profiles of several emission lines being in the state of 1ow

brightness of the nucleus, is given.

the evidences for noticeble stratification of gas emitting various lines are obtained.

BBEAEHHE

Hacrosqei crarbeft Mbr HatMHaeM ny6[uKaUr,rrc pe3yJlbraroB clreKrparlbHblx Ha6rloAeH11fi

pxga raa6paHnnx cefi$eproBcKtrx raJraKTr,rK, flpoBo[flulr{xcf, B KpbIMcKoi t-acrpoSrasuqecKofi

o6cepBaropr.rl c 1972 r. ABTop or4aer ce6e orrler B cpaBHI{TenbHo HI,I3Kofi' TorIHocrI'I' Koro-

pyrc Moxno 6rrro peanuooBarb rrpu Hcflonb3yeMofr anuapatype, B qacrnocru, IIp}I [pI'IMeHeHI'IlI

5011 "u* 
[pueMHr.rKa cBera r,r 6ororruymcur.I KaK perl{crparopa u HoclIrerlfl lIH0opMauI{I{.

3ro cyulecraeHHo orpaHr.rtruno Kpyr IIpo6JIeM [r Bo[pocoB, Koropble oKa3aJII'Icb AocryrIHbIMI'l

Aflfl [3yqeHufl. TeM He MeHee aBrgp y6exfleg, qro 1S-netgufi pffE coBep111eHno oEHopoAHbIx

Ir EocraroqHo r{acrbrx Ha6[roAeHr,rft {[ep rarraKTI,IK coEepxlrr I,I flo3Borlfler IIoIIyql'ITb BaxHyIo

r.r rrHrepecHylo I,IHOopMaULIrc, 116cKoJIbKy MaCuTa6bI IIpoqeCCoB, pa3brrpblBaloq[xcfi B 
'Igpax

ftIITaKTI4K qaCTO rIpUBOA,f,T K I,l3MeHeHI{rM' 3HaqI'ITeJIbHO npeBOCXOAflUI}IM rto CBOefi BeIIUIII'IHe

ouu6KI,I HadIIIoAeIn,Ift u o 6Pa6orKI'I
I4s conocraerreHr4fl pe3yrrbraroB cneKrpaJlbHblx Ha6JrIoAeHuit t'Elpa rarIaKrI{K[ NGC 1275'

lpoBogr.rBrrflxcr 6o[e; 10 rer, c SorosfleKrpl,rqecKllMil UBV - Ha6nIoEeHI'IflMfl Illororo

[i-:] paHee HaMI{ 6blno rloKa3aHo [4] , vro rpu rI3MeH-eH II'I 9.-9"t r[pa Eo 4 paa u-urenclta-

nocru lnoroK I,I3IIyIeHlIfl) nr.ruml Hp ., Ortngul [OIII] ],]. 4959 + 5007 (ruurn Nz r'r Nr)
B IIpeAeIIax TOqHoCTtI O[pe[eIIeHI,If SKBI{BaIIeHTHbIX III,IpI,IH OCTaBaIIlIct [oCTOfiHHbIMII'

I,Irr,req s BI,IIy [oBoJIbHo 6oIIbIIfle oIIII,I6KII PE3YIIbTATOB MbI' KAK I{ IIPE)([,E' HE EEJIAIIII

flo[brroK o6gapyxeHrlfl cpaH[ITerrbuo He6onbII[,Ix LI3MeHeHI{fi }IHTeHc}IBHocru,Ilt4Hvrt4 (nopag-

Ka lO% ulu M;Hbure). Hi 6dnrureM Ha6rrrogarerrbuoM Marepl{afle perualracb 6onee npocraa n

Aocryr1gafl 3aA,aqa: MeHflercs rII{ r.rHTenclrBHocrb 3MI,IccI4oHHbIx JluH.vtil B cIIeKTpe flApa rarlaK'

ILIKLI B HecKoJIbKo pa3, KaK 9ro yrBepxAaer IlpoHIrK [5], MeprynoBa I'I flpoHI'IK [6], r'rnn otu

r{3MeHeHlrfl cpaBrMreJlbHo MaJIbI, KaKlro 6ruro uaiEeno Hanu paHee u [4]'
R naciorqeu crarbe [peAcraBJreHbr pe3ynbrarbr 6onee uosgru{x, EonoJIHllTerIbHbIx Ha6flrc-

aelltfi nvlwir H6, Nr, N,, u raKxe pe3ylrrratm l5-lerHLIx Ha6nrc[elr4fi rn4lnt4v [OI] ]. 6300

u 6reHAbr Ha + [NII].
Ilocxonrry igpd ranarrlrKr{ B 80-e rogu craflo cyuecrBenHo crla6ee tro cpaBHeHI'IK)

c 1972-1976 rr., Bospoc KoHrpacr Bcex 3MrrcqroHHblx [uHLIfi HaA KoHr]IHyyMoM.3ro rlo-

3BoJII,Ilo raK xe paccMorpeTb Boflpoc o BaAe upo$nnefr nwnvir t4 Aarb ux olucaHlle.

139



l. AnnAPATyPA, HAETIIOAEHIIfr U TOqHOCTb PE3yTIbTATOB

Kparroe oflr{caHr,Ie arflaparypbr yxe flpLIBoALIlocb paHee [4] . 3gecr MbI HaTIoMHHM, qro

ua6nroEeuns flpoBo4r{nucb Ha crreKrporpa$e c ggcnepcuefi clleRrporpaMM oKo]Io 100 u
95 ,{irvrlr s o6nacrxx nuuufi H, n Ho coornercrBexHo, co cleKrpanbnbrM pa3peIIIeHueM

6*7 A ltpu fl{rtl,trrHofr urupuue riem oiono 1",8. HecronbKo crleKrporpaMM rloltyqeHo raK

xe c Blpoe 6oururefi gucuepolefi. CnerrporparrrMbr pacuupflnllcb Ao 0,3-0,6 MM B 3aBI{cI,I-

Mocrl,r or flpKocryr o6r,erra u yatoa:afi ua6mogenrfi flyreM rIepeMeIrIeHI,Ifl l,tso6paxennr
,trpa BAo[b rrle[]r, opueHrrpoaaunofi rro HaflpaBrrer*uo E-W, Bosr*loxuue ouu.I6r<r B oflpeAe'

JreHr,rr BerIHtMn I1l^ 6rrrut oueueHbr oKoJIo tlSVo Ms 6neHg N1 + N2 lt Hc + [NII] t,toKorlo
x(20-25Vo) ppttrurwrilr H, r [OI] ].6300.

OcraHosr.rN,rca uogpo6riee Ha ocHoBHbIx [puqlluax ouru6ox.
1. Mnxpo H MaKpoHeoAHopogHocrr.r rryBcrBureJlbuocrr 3OII [o rorm. .fta nlrrocrpa4un

Ha pr.rc. 1 uoo6paxeu pe3ynbrar coBMerUeHr,r.fl HopMI{poBaHHbrx MaKc}IMi}rIbHbIM[ I,tHTeHcuB-

HocrflMu 6 $orouerputrecKr{x pa3pe3oB, BbrrloJrHeHHbrx B Tpex pa3rutlubrx Mecrax lro Bblcore

Ha AByx clrrrbHo paclmpeHHbrx crreKrporpaMMax 3Be3gbr AOV-Feige 15, uonyuenublx c 3Kc-

Ilo3r,rqlrflMlr, pa3nr.IqarcufiMl,Iofl B 2 pan. 3rr CuerctpOrpaMMbl rtpaKruqecKr [epeKpblBaru
Bcro rroBepxHocrb Qororaroga, Ha Koropyrc Mourr.r [poeKTI4poBarrcr neo6paxeHl,Ifl

cleKrpoB. I,I: pucyura Br,rEHo, qro [[rpr,rHa ruyuoeofi AopoxKI.I BAoJrb cneKrpa cocraBrlfler
6-20% or ypoBHfl crtrHaJra. Mecra, rge orEerrbHbre pa3pe3br pa3[I{q[rb Mex4y co6ofi cra-

HoBr{JIocb HeBo3MoxHo, cflflotrlb 3aJrI,ITbr r{epHbIM IIBeroM. Pucyuor Eaer raKxe flpeAcraBrle'
HUe O XapaKTepe paclpeEeJreHuff r{HTeHcuBr{ocTr{ BAonb cIIeKTpa, ofiperellfleMoM cIIeKTparIb-

HbrMr.r xapaKrepI,IcrlIKaMI,I orIrlIKI,I TeJlecKola, crexrporpa$a, @otoraroAa 3OfI, a raKxe
Br.rHberr.rpoBarrr4eM B KaMepe cuexrporpa@a r{ B orITrKe rlepeHoca uso6paxeHra c 3Kpaua

SOII ua Qoroenayrrcurc.
2. HeonpegereHHocrb npu rrpoBegeHr.rlr ypoBHfl HelpepbrBuoro cfleKrpa oco6eHuo nog

rpynuofi lurufi H6, Nz, Nr n uoE 6leuEofi H"+ [NII] r HaxoAflrrlerocf, paAoM c ueft gy6'
nerour ISII] . Ourir [oKa3aJr, qro 3ra HeorrpeAeneHHocrb rlerKo Moxer rlplrBotrllrb K olIrta6-

xawtoprp1<a l@o.
3, Heorpegenenuocrb B ycranoBrreHr.rr4 rpaHI{U KpbrrlbeB TaKlIx, oruocl,IrerlbHo cfla6ux,

ntl*wfi, rcax H, u [OI] ]. 6300, oco6euuo [p]I BbrcoKoM 6necxe xgpa.
4. Ou-ur6xd soo6ue rpucylrlue $ororpa@r,ruecKoMy cnoco6y perficrpa4'I[ cneKrpoB.
5. Ouru6rcn cBfl3angbre c uoxr.rM rr,rAupoBaHr{eM, I{3MeHffIoIU}IMucr ycJIoBLIflMI{ ua6nrc'

Aerutfi u r.A.
Ha prc. 2, a n 6 [pr,rBeEeHbr rro ABe perr{crporpaMMbr rI{[urIHbIx c[eKrpoB flEpa ralraK'rut-

K[r upfi H]r3KoMr{ BbrcoKoM 6lecre s o6nacrsx r.utruitHU u Ho. HyrunyuKrbl ItrKarI}IHreH-

Brc. l.Itlecrr coBMeureunbrx cKarroB crreKTpa F gsegtrar AOV - Feige 15 1cr"r. rerc, )
NS -ru,rtrIsNo'fioro se6a, l 55?7
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cl,IBliocrefi Ha pr,IcyHKax coBMerrleHbr, a caMr,r rrrKarlbr Bbr6paHbr raK, r{106r,r paccroflHHe [o
ypoBHf, KoHrr{HyyMa Ha perr{cTorpaMMax KaxA,ofi o6nacTr.r pa3Jlr.{qaJrocb He3HaqI,IrerIbHo.

He pucyurcoB MoxHo cocraBr{Tb BrreqarrreHr{e o KaqecrBe c[eKrporpaMnr, o npo6reue [po-
Begeur{fl KoHTr.IHyyMa, o pa3rlr,rqHoM KoHTpacre 3Mr.rccuoHHbrx ruru,rfr HaE ypoBHeM KoHrr,r-

HyyMa rtptn pa3flrlrruoM 6recrce flEpz, a raKxe Moxuo rpy6o oueur.rrb orHorueHlre
curuan/uryrr,r.

YxasaHrar Bbrue roqHocrr or 115 go !(20-25)% we r,znnercfl pe3yrrbraroM cramcrr.Iqe-
cKoro aHarr[3a AaHHbx. Ona xaparrepr,r3yer Bo3Moxuyro BertHqHHy MaKcrrMarlbHoro pa:6po-
ca Belr,rqr.rH l4 

^ 
v.6uta oueHeHa Ha ocHoBaHr{r,r cpaBHeHr,rf AaHHbrx o6pa6orK}r crleKrporpaMM

pa3Hbrx o6terroB, B roM,tMcJIe w fl\pa NGC 1275, [olyl{eHnbrx B oAHy Hoqb, B HecKorlbKo

cocegHlrx Houefr, B pa3Hbre ce3oubr rl pa3lr,rrrubre rogu. I4cuorb3oB,Illrcb raK xe pe3yrlbrarbl
He3aBr{c}IMOfi O6pa6Orrn pa3n[trHbrMr.r m,rrlaMr,r oAHr,tx r,I Tex xe crleKTporpaMv. I4HorAa
Befl[rrr.rHbr I1l1, orrpeAerrf,eMbre rlo crreKTporpaMMaM oAHoft r.rltt,t cocegHr{x uo.Iefi, oKa3brBa-
nucr 6rusxltrtru. Ho raKl{e onpeAerreHr{ff Herrb3fl paccMarpr,rBarb KaK He3aBr,rcr,rMbre. Ycltosrte
He3aB[c]rMocru oco6euuo rpy,qHo BbrrlorrHlrrb rlp]r [poBe[eHr.r]r ypoBHfl KoHrI,IHyyMa. floqr[
HeBO3MOXHO OTBIIeqbCfl OT MbrCrrU, IITO XaFTKTepKOHTT{rryyMa Ha 3TI,IX CIIeKTpaX gOrXeX 6rrrr
nogo6nrnr. I4rvtes s BlrEy cKa3aHHoe, Mbr He rrpoBo4rlrr{ cKorrbKo-Hu6ygr 4erarbHoro cra-
TI'ICTI{qeCKOrO aHaJIE3a pe3yrlbraroB I,t OrpaHI,IqUr[Cb BbIrIrICleHUeM [HTepeCyrcq]IX UaC rOeQ-

Qrqueuror Koppeflffr[ll,t R r paccnaorpeHueM xapaKrepa yrcnoneHlrfr BeJrr{qr.rH AIln or coor-
BercrByroqr{x flp.fiMbrx perpeccru{. IIo xpratepnro X2 ro Bcex paccMorpeHubrx cJlyqa.f,x xa-
paKTep pacfipegelreHuf, Berrr{qr,ru AIIl1 oKa3arrcfl He rrporr{Bopeqaulr.rM HopMz}rrbHoMy 3aKouy.

2. HEKOTOPbIE OCOEEHHOCTH CNEKTPA flAPA
B PA3JIIIIHbIE OA3bI EJIECKA

Corracuo UBV-Qororr,rerpuu Jlrcroro [1-3] rcpuayro 6necra qeurpalruofi qacrr.r rarlaKrr.r-
KLr Al,raMerpow 27" 3a rreplroA c 1972 no 1986 r., Kor[a HaMr,r [poBoru.rflrrcb crreKrpalrbHbre
Ha6[rogeH[ff, vroxuo pae6]rrb Ha 3 uepaoga.

1.1972-1976 rr., rcorga 6recr xgpa 6rn uaxcurraarlbubrM. B oro rpenaa ua6nrc4anncr

AocrarotrHo 6onru.ue IIo aMrrJrr.rryEe Snrcxryaqrar 6recxa c AByMfl xapaKrepHbrMr,r BpeMe-
HaMu: oKoJro roEa r,r AecffrKoB AHefr. IIo Jlrororrty [1-3] oura coorBercrByror AByM pa3[rlq-
HbIM COCTABJI.trrcUI}IM I,I3II}^IEHI,Ifl AAPA.

2.B naqane 1977 r. cpegunfi 6necr xgpa 3aMerno ytratr ]r ao2-ir fiorroBr.rHbr 1979r.ocra-
Bancfl npr4MepHo rrocroffHurrrvr. B oroM rrepl{oge [p]rcyrcrBoBaJll,I TorIbKo KoporKoflepuoEll-
rrecKr.re rone6aurx 6recra,

3. Bo rropoft floJroB]rue 1979 r, cpegnufi 6necx xgpa cuoBa 3aMerHo yrra[ Ia B 3roM co-
crofrHrafi oH coxpaHfferc.fi Ao [ocrregHero BpeMeHr{, .[ouronepuogr,rqecKa.f, cocraBrlflrorqa.fi
6necra [o-[pexneMy orcyrcrByer. A rcoporrcouepuotrr,rqecKr,re xone6aHus, oco6euHo R rro-
ciIeAHLIe roEbr, I{MeroT 3aMeTHo MeHbruyrc aM[rrr.rryEy, rreM [pexEe.

B coornercrailla c orl[caHHbrMr.r r.r3MeHeHr{flMu 6[ecKa flApa Ilpoucxotr]rJlr{ r,I3MeHeHr.ra

u B BHEe C[eKTpa.
llpexge Bcero orMerr{M Bce Bo3pacrarouufi rourpacr Bcex sMr,rcc[oHHbrx nn]trrft Han

ypoBHeM HelpepbrBHoro cneKrpa. (3ror o$<ferr gna N1 u N2 flBJrfl€rcfl HeflocpegcrBen-
HbrM cJreEcrBr,IeM rro[WeHHoro paHee [4] nrmoga o lrocroflHcrBe rroroKoB r,r3JryqeHr,rff B 3Tux
rruuax.) flpn rurarou 6uecrce f,Apa oKa3iuocb Bo3MoxHurr 6onee AeraJrbHo u3yqarb npo$n-
Jrlr n]IHHft I,I, tro-BLIEI{MoMy, HecKorlbKo roqHee o[pe[eJl.fiTb renrulrnr,t I/^.

Paccuorpnr"r, B qacrHocrl{, Borrpoc o AByxKoM[onenrnofi crpyKrype gMuccr{ouubrxnur,wit.
Harnqne Apyx KoMrIoHeHroB y nunuft N1 n N2 6ruo orl,re.reuo erue Cefi<feprorra [7].

Ln6afi [8] yrrepxgaer, qro AByxKoMnoHeHrHafl crpyKrypa ?rMeercfl raK xe y rmuwir Hu
u Ho. Ognaxo Xerpran r,r Ap. [9] crmraror, qro xorfl rrnnt4w [OIII] u H, aurrotcx gnyi-
KoMrIoHeHrHbrMlr, Br,rE Quoneronrx KoMrroHeHroB y Hlrx pa3[uqeH. OcHonuofi, yerrafr rpac-
ttrrfi xouuoHeHr y Hu cyrqecrBeuno xpue caa6oro tut,tpoKoro Quoreroaoro KoMrIoHeHTa,
qeM y nuuuit [OIII] . Bnnuarelrsufi upocruorp Harrrux crreKrporpaMM, B roM trl,Icrle He-

cKorIbKHX crleKTporpaMM, uolyrreuHbrx c Elrctrepcuefi - 40 A/unr s o6ltacrl,t Hp, ue rlo3Bo-
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rIflIoT yTBepxlaTb, rITo $uolerorrre KoM[oHeHTbr nl,/^uuit N1 u N2 cyrqecrBeHHo tr]upe Kpac-
ur,rx, 6oree flpKHx KoMrroHeHroB, KaK 3ro yrBepx,qaerc.fl B [9] . (Kcrarr raKoe yrBepxAeHlre
He cneAyer lr3 paccMorpeHr,rr perlrcrporpaMM, rrpr.rBe4eHHbrx a [9 u 10] .)

Ha 6onrurrscrBe KpbIMcKI,Ix cleKrporpaMM rrr,rur,lfi [OIII] ue r{Meror rrerKr.rx pe3Kr{x flAep.
Ha nyvurux crleKrporpaMMax c Alrcrep cuefi - 404/rut"r, xar 6ygro 6rr ecrn npu:uaxu rouxoi
crpyKrypbl y Kaxgoro H3 KoMrloHeuros. IIo r.r3Mepeur,rrrM paccroflH[e MexEy KoMrroHeHTaMr,r
nnuufr [OIII] ora:alocr oKoIIo l6 A, uro coorBercrByer pa3Hocrr,r cxopocrefr 950 rcu.c-1
I{ 3aMerHo 6onrtue,,{ena 600 xrr,r c-l no.[u6arc [S] u 300-400 xrur c-l no Xexuauy
I{ Ap. [9] .

Y tuuurt [OI] ). 6300, [N II] I6548 u [SII])\6747,6rusrcrx ro lrHreuclrBuocrra c ru-
ruefr N2, $uoreronue KoMrroH.eHru, nogo6ttr,re reM, r(oropbre BI{AHbI } N2, Ha Harr[x
clleKrporpaMMax oTcyTcTayror. llro Kacaercff iluutt*t Hp, To Ha HeKoropr,rx crreKrporpaMMax
y Hee BI{AHo 6onee lporaxeHHoe cna6oe Snoreroaoe Kpbrrro, KaK r,r Ha cfleKrpe, [pr,rBeAeH-
uona a [9] . Ha 4pyrrx cneKrpax ssuoi acuN4rvrerpuu upoQunx H, ue Br,rAHo. Haxoueq, ecrr
cleKTporpaMMbr, Ha Koropbrx yarufi nucorcufr ruax Jrr,IHrIr{ KaK 6u pacnoraraercfl, Ha
HecKorlbKo 6olee u:uporcofr cra6ofi IlotrnoxKe, He [cxnrc.reHo, qro orMerleHHbre pa3rr,rqfl.tr
B BItAe upo+r.ur Hp peanrurt, xorff oHr.r Moryr Bbr3brBarbcfl u cryrafruuur{ floMexaMrr.

.flalee ueo6xo,qranao orMerrrtrb, qro Ha rlJrorHbrx Hepacur.rpeuHbrx cleKrporpaMMax
(c gnunuofr ulenrro) MoxHo BI,IAerb flpogoirxeHue gMr{ccr{oHHrrx nnuufi 3a rrpegelaMlr 06-
nacrr.r .rlApa B BIrEe cna6brx "xBocr[rcoB", 3TI,I "xBocruxu" Br.IgHu y Bcex EpKI{x 3Ml{cctroH-
uux llrHufi KpoMe nrauufi [OIII] , y roroprrx o*rtvr.rl oqenr cra6r,r r,r He3uaqr.rrerrbHbr lro trpo-
TffxeHHocrI,I rlnlr soo6qe orcyrcrByror. Hsrrw crroBaMr,I, Ha HeKoropoM ypoBHe floBepx-
nocruofr .rrpKocrl{ pa3Mep o6nactltrusny.Iarcuefi \Ltlg.],/lt4 N1 r,r N2r3aMerHo MeHbrlre, qeM y
Apyrux yrIoM{HyTbIx Bbllue SMHccIrtoHHLIx ruuuft. 3ra oco6euuocTb cIIeKTpa ff[pa oqeHb
LIHTepeCHa I.I AOnXHa CTarb [peAMeroM cneuflarlbHoro EccrreAoBaHlIfl npl{ AocTaroqHo xopo-
IlleM yrnoBoM pa3perxeHl{r.r.

3. PE3YIIbTATbI HAB IIIOAEHI,Iff

3.l.SKBI4BAJIEHTHLIE IrIHpI4Hbt HpI4 N1 + N2

B [4] 6ruro rloKa3aHo HaJII{q[e nr,rnefinofr saB[cr,rMocrr,r Mexgy 6recxo*r ffEpa ranaKrr.rKr.r
r Soronrerplr.recKofi cr{creMe v &ns gua0parrr,tr MaMerpoM 5" (vro xoporuo coorBer-
crByer pa3Mepy agepHoi o6nacrn rarlaKrr,rKr.r, o6pasyroulefr Haur,r paculrpeHHbre cnerrpu)
tl senrql,tuofr 2,5 1g(N1 + Nz).Yrol Haxroua 3aBr{c}rMocrrr oKa3arrcfl 6rursrt,rN{rc45o.3ror
Qarr aruncfl rIpfiMbIM apryMeHToM B [oJlb3y BbrBoEa o rlocroflHcrBe rroroKa u3lyrrenr,rfl
B IIIlHLIflx N1 u N2. Ouenl.lgtto,.rro 6onburrae r43MexeHr.rfl r/(Nl + N2) co BpeMeHeM rrr,rrrrb
orpax(alor I,I3MeHeHI{.8 LIHTeHc}IBHocrIt KoHTLIHyylna. Brrnog o tlocrof,HcrBe IrHTeHcI,IBHocrI,I
H, 6ru cAeJIaH Ha ocHoBaHLIlr [pI{MepHo ogrlnaKoBbrx [pe[eJroB u:rreneuufi BeJrr.rq[H
I/ (N, + N2) u I1l (H) w HarIIiqr,IeM Mexuy nur,ru recuoi Kopperrflrrr.ru.

3gecr rurr BHoBb paccMorpr.rM colocraBrreulre Berrr{qr.rH }ll(N, + N2) u I/(HU) c r.rcfiorrb-
3oBaHI{eM ua6nrcAenafi locrleAHr.rx ner. Ha plrc. 3 uoarre ua6nrcgeHuff Bbr[erreHbr rro]rbrMH
KpyxKaMr,r, Kax nlrguo, oHH He Hapyuaror, a rro[rBepx[aror paHee flolyr{enuyro recuyro
cB83b Mex,qy Ill(N, + Nz) u W(Hi. Kos$SuqNegr KoppeJrnr+{r.r 3gecb oKa3arrcfl paBHbrM
BeJIIIIII{He R = 0,96. Honrte na6arcgtlHrEx He nporr,rBopeqar r.r flolyqeuuofi pauee 3aBr.rcrrMocru
MexAy BerrlrtmHaMr,r V u2,5lgW(Nr + Nz). Taxrrra o6pasov, BbrBoA o rocroffHcrBe HHreH,
cHBHocTLI nunufi H6, Nr tt N2 ocraercfl, B ct[rc.

Burue yrasrtaalocr,, uro n npoQfirre il\Hltfl HU lruor[a Ha6nrcgaercr nlr6o uruporoe
n cta6oe Qnoretonoe KpbIrIo, tru6o ata6an [rr4poKa.fi rro,qJroxKa rrog ysKr.tM uurcotr. Ha-
KoHeU, BpeMeHaMI'I IuHI,I.fl BbIrr.BEIrtT BIIoIIHe c[MMeTpLIqHofi. Eclu oTMerIeHHbre pa3Jrr.Iql{f,
r npoQune pearlbHbl, ro, aoo6qe roBopff, Moxno oxlrAarb u ue6onurux r.rgN{eueur.rfi r.rHTeH-

cr,rBHocrr,r Hr. OaHaxo oHr,r, BepoffTno, HeBelrr,rKr,r [ocKonbKy r{x rpyguo orleHr4Tb KoJrHqe-
crBeHHo Ha $oue pasnr.rqHoro poga ounr6ox. Paccuorplrlr rerrepb oruoureuue K1 =
= W(Nr +N2)/r/(Hp) ^,/(N, +Nr)[(Hp),xapaKrepra3yroqeecreueuraos6yxgexunta3a.
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Prrc. 3. ConooaBrreHue gKBr.rBfieHTgbrx[mpurr nwliril N, +'lt[, u,HB

Cornaoro HaILtrIM Ha6rIIoEerMflM gTa Berruqr{Ha 6nr{3Ka K 3HaqeHr{rc 4.8. llogueprcHeM, rlro I,tH

trr.rBrrAyafibHbrc oueHKu lrs-sa orur6oK Moryr 3aMerHo pa3rrr,rqarbca MexEy co6ofi (cM
puc. 3) ll or cpeAHero 3HaqeHl{.f,, I4 ux, KoHeqHo, Herlb3.f, paccMarpr.rBarb KaK rounrre. .flaaer
r ta6nuqe MbI co6parrl,t Berluql{Hbr K1 , BbrrMCJroHHbre lro AaurrbrM [pyrl,rx na6nrogarelefi
I,Ig raormqrr Br{AHo, qro 3HaqeHr,rfl K1 , rpoue [oJr] reHHbrx a [10,5,6] pa:lnuarorcffMexA:
co6oi He 6onee qeu ru22%.

IIo uoaogy EaHHbrx na6urogesnft a [10, 5, 6] yuecrno cgerrarb crre,qyrcu[e 3aMeqaH]r,
Kunrxert u O'Kouuen sa6ilwaaflfi rirJraKruKy 26.10.76 r. B Horr[ 26127 tr27 l28.lO.76ranax
TI,IKa Ha6rlro,qUtacb u r Kpur"ry. IIo xpuucrcr{M c[eKTporpaMMaM 3Haqenr,Ie K, orcasaloc
paBHbIM 4,4 u 5,5 coorBercrBenno. IIpu groM cepbe3xrx oruu6orc a o6pa6orxe He 6rrnr
o6uapyxeuo. Ildoromy Belurrr.IHy K, = 8,70 Mbr clmraeM coMnr{rerrbuofi.

Oqenrcr K1 iornacuo [5 r.r 6] Mo)i(Ho 6rmo 6rr ue o6cyxgarb, ecrrl,t 6u anropu He Hacrar
BilJIlI Ha pezlnbHocrlr HsMeHeHI{fi srofi gen[.I[Hbr He MeHee qeM B 3 paea (crvr. ra6nr4ur n I
n 6] ). Hau npegcraBrrfrercr.,. ttro Hclolb3oBaul,Ie n [5] Hepacu[peHHbrx crreKrporpaMrv
IIMercuIlIx Euctrepclrto 380 rnu 570 A/uu, eABa rrl,t rro3Borr.Erro rroJr]^rarb pesymrarrr c ueot
xogulrofi TorlHocrblo. llto xacaercs AaHHbrx, rlpuBeleHnbrx s [6] , ro cpeEr,r nux proxuo o(
Hapyxl{rb yKa3aHl{f, Ha prE yMBI{TerIbHbrx co6rrrnfi, [poucxoluBru]rx B crreKTpe flEpa ri.
rraKTr,rKr{ sa 4 Horru Ha6rrogeHui. Tar<, uaupurvrep, 13.01 ,77 senu\uua K1 nameualacb floqr
BABoe 3a [oJI]Iaca, rrIaBHbIM 

-o6pa3oM 
[3-3a I{3MeHeunit seilurmlHst ll(Hfi (cv. cepnw 2

tt' 26 s [6] ) . Bonee roro, B [6] na puc. 2 za ery xe Aary npuBetreHa perucfporparnrrura ogHor
I{3 crleKrpoB, ua rcoropofi H, uparcrruecKr,I I,Icrre3IIa! Cyga uo r,rMerour,rMcfl orMcaH]rrM oH
H3qesanA sa 10-20 MI{H, a 3areM cHoBa rro.fiBl{Jracb. Ha aronn xe pnc. 2, na perrcrorpaMMa
crleKrpoB sa 12 w 13,01,77, orqerrrr,rBo Br{AHbr EBe KoMrroHeHrbr y rrilHnn [OIII] ].4959
Ha perucrporpaMMe xe sa 14.07.77 cuwss KoMloHeHra r.rcqe3Jra. .[anee 14.01 .77 noqr
a 2 pasa 3a HecKorrbKo qacoB r.r3MeHr,rracb ,/ ( [Om] \ 5007) , rorga xarc l,l ( [SII] II 4069

14

/00



Ta6nuua BerlfitlnH

(r ='r(Nr + Nr)[(Hp) - P(Nr + Nr)/lr(Hp),

K, = I(Ho+ [NII])/r(Nl + Nr)

Angepcou
Baumep
ItIurAc, Oyx
llpouur lI.U.
AEarrrc, Blrtrrvran

,[oporueuro, Tepe6rur
Kuurxeu, O'Konnen
Mepryroua H.H.
flpottur I4.I4.

Uyraen

+ 4076\, W(H*+ [OIII] I 4363),I/([OI] I6300) wW(Ha+ [NII]) octararrcbrocronH'
HbrMu (cM. e [6] cepxn 31 tr 34\ tr raK tr:uee. Cronr saragoqHble co6blr]I fl. eEBa rI]I MoxHo

o61,tcHlrrb KaKI'rMI'I-nH6o lI3BecrIIbIMH $II3I'IqecKI'IMII flpoueccaMrl' Koropble Mory-T rlpouc'

xoAr.rrb B f,Apax rarraKrr{K. Itrro racaercs ngueneunft }IHreHc}IBHocrfinru*ltir [OIII] (n,rt_o-

BlrAfiMoMy, xar 6yger noKa3aHo H[xe, BoEopotrur* nu1t4ir B c[eKrpe flEpa NGC 1275)

3a BpeMf B AecflTKI{ M}IHyT, r{acbr, ilHrl r,I Mecf,Uhr, TO apryMeHTbl IIpOT}IB peaJIbHOCTI{ TaKI'IX

co6rrrraft yxe 6brrlll [pI{BeEeHbI leficrennor.r [16] .

Ho nepneucs rc ia6nuue. Ywrrrrsaa 3aMeqenl{fl orHocl,IrerlbHo BeJII'IqI'IH K1 no AaHHbIM

[10, 5 ra 6] vrnr MoxeM paccMarp]rBarb coAepxauuecf B Hefi EaHHbIe KaK HerlocpeEcrBeHHoe

[oArBepxEeHr{e Bbtaog,t o6 orcyrcmrr.r 3aMerHofi [epeMeHHocrLI I'IHTeHcI,tBHocrI't lrI'IHI'Ifi Hp,

Nr, Nz 3a BpeMfl oKorlo 15 ner.

3.2. SKBHBAJIEHTHbIE [II4PI4HbI TIIAHLILI

lollI630014 EnEHtrbI Ho+ [NII]

Ha puc. 4 r 5 senrqr4la W (Nl + N2) corocraBrlserca c Berll,Iqrsawull ([OI] I6300),
u 14 (tio + [NII] ) , nonyreuuurvrlr sa 15 ner. Hs pucyHKoB BrI[,Ho, qro cyUecrBoBaHI,Ie recHofi

cBfl3l{ B I,I3MeHeHr,rEx gKB}IBaIIeHTHbIx rrrl,tpl{H B o6o[x cnyqaflx He BbI3bIBaeT coMHeHI'Ifi.

Koe$SuUreHrbr Koppeflsqlu,r R, Bbrq[crreHHbre ArIs srllx coflocraBrleHufi oraearucb paB'

uur*rn 0,92 11 0,95 coorBeTCTBeHHo. Eofiee TOro, I{3 paccMorpeHl{a puc.,2-4 cIleEyer' qro

oTHocl{TerlbHbre I{3MeHeHI,Iff BerIlIqI,tH I4l1 oxasgnarorcff rIorITI{ oMHaKoBbIMI,I ArIrI Bcex rlti}Iuvt

r{Eocrr.rraror -4pas.Haocnosa}ull 3TlIx pe3yJrbraroB MoxHo yrBepx[arb, rITo rIoroKI'I B rII'I'

uuu [OI] I 6300 u 6neHAe Ho + [NII] rir xe He r,r3MeHffrrr,Icb Bo BpeMa Halrux Ha6rIoEeHI'Ifi.

Brrro4 orHocl{rerlbHo 6[eHAbI Ha + [NII] , [o'BIIEI{MoMy, IlogrBepxEaercff raKxe pe3yflbra-

raMr,r Epyrllx rccreloBarenefi. B BI'IAe orHolreunn K2 = /(Ho + [NII] )[(Nr + Nz) oru

pe3yrrbrarbl rlpe[craBJreubr B Toi xe ra6[[ue, qro I{ BerII{rIEurt K1 . Ecnr yqecrb' qro 3Haqe-

Ht4fl K2 rIoryIeHbI rlo Ha6rlroAeHuflM Ha pa3[I,rqHbrx rerlecKoflax, c pa3rII,IrIHbIMlI [plleMHI{Ka'

M14, rc pa3rrr{qgbrMrr BxoAHbrMI,I aleprypaMll, To pa3rll,Iqlle Mex,U,y KpafiHI'IMI{ 3HaqeHI{flMI'I

a 25vo HeBerrlrKo r{ MoXeT paccMaTpr,IBarbc{ KaK [pflMoe yKa3arlHe Ha llocro.fiH'

crBo [oroKoB B rrr,rHr{flx. Buoar o6parqaet ua ce6s BHI,IMaHLIe 6onrruofi uHTepBIlrI 3HaqeHI'Ifr

K2, rrofl]{ennui uo EaHHbIM [5, 6] .

3aueruu Aarree, qro corracHo p{c.5 orsourerrre I/(fL + [NII])/r(Nt + Nz) cIIerKa

r.t3MeHflercff, IIpI{6JII{3I,IreJIIHo or 1,75 go 2,00, a 3aBI{C}IMoCTI'I oT fpKoCTlI flEpa.3rI{ I'I3Me-

HeHlrfl ecrecrBeHHbr, TaK KaK c yMeHbrrreHr,IeM 6rlecKa uBer sApa craHoBI,ITcE 6onee rpacuuvt.
Benuquua orHorrlegl,Ifi gKBr.IBarreHTHbrx ruIplIH, paBHaE 2,0, cooreercrByer BbicoKoMy 6rlec'

Ky, rrp14 KoropoM, B ocHoBHoM, rloryreHbr I,r BeJII,ITIHHbI Kz ra6unUrt. He ucrnrcqeHo, qTo

10,3aI(.410

[11]
lr21
t13l
lsl
[ 14]

llsl
t10l

t6l
Hacr.
pa6ora

5,30
5,15
4,66
1,2-7,6
5,70
4,87
8,70

3,1-9,2
4,80

2,21
2,50
2,48
0,63-2,3
2:s3

1,5-3,35

1966,1967
1968
1970,19'14
197 t-t978
197 3, 197 4

1973-191 6
1976, gera6pr

1977, tusaps
1972-1986

145



w(torJ L6too), A

70

60

50

+0

30

20

t0

50 /00

Pnc. 5. ConoctaBJlelrfie gKBuBarrelrrHbrx urupr,rn nmrufi tr[,

i0 /00 /50 w(t++tt2), A

Pnc.4. ConocraBrenue gKBr.rBzureHTHErx rrmprru nmrufr N, +'/rf, 1a [0I] I 6300

4r (Hn+yyn11, ;

200

J00

/00

/50 w(tr*n), i
+if2 u 6reHADr Ho + [NII]

a

t 
at 'oa' a

aa

a
a

. a a 
ta ta '

o

"al'at a a - 0 o a
O1

ao aa a '
aa a

aoa g
aa

a a ta
. aaa aa

aal 
ta a. t'

. 
t 

"at'
o

a

o
atqr'

a

a

a ot t t'
ooa

"1O
a.a ' a'- ao

o oo a

a

a

o

' .. 

t,\t,

. "l 
3t t o

::i
oo

aa



KOppeKTHbrfi flepeoqeT 3KBI{Ba.IIeHTHbIX IIIHpI{H B I'IIITeHCI'IBHoCTH MOXeT IIp}IBeCTI'I K BeIII{-

r{r{He, rrpaKTr,IqecKr,r coBla,qarouett c ApyrNrrru olrpe[,eneHl4flMl'I. CleAyer 3aMerl'Irb raK xe,

uro apuutr.ttellbHo He6OlbIIIofi I,IHTepBan I'I3MelIeHufi paCCuarpI{BaeMOIo oTHorIIeHIIfl 3KBI'I-

Barreuiubrx It1Ilpl1H rrpu cI,IIIbHoM I,l3MeHeHI'l]I 6lecrca cB]UeTeJIbcTByer o cpaBHItreIIbHo He-

6olrurorur r{3MeHeHr}r rpaEr,IeHTa I,THTeHCI,IBHOCTLI KOHTI{HyyMa flApa B o6[acTII c[eKTpa

M s000-6600 A.

4. OECy)I(AEHI,IE

3arnrcqerule o [ocToffHcTBe IIOTOKa I{3nyqeHl,Ifl B 3aIIpeUIeHHbIX III'IH}IflX lla IlpoTflxeHl',Il{

15 ner snolue ecrecrBeHHo. oHO rroJrrrocrbro corlacyercfl c cyuIecrByIouI'IMI'I IIpeECTABITeHttfr'

Mr,r o roM, qro 3a[peqeHl{ble III,IHLII SoprwapyrorCa B o6nacTflx ra3a' I'IMercIIIux HI'I3KyK)

rrJrorHocrb I,I 6onbIlffe pa3Mepbl. Paouepu 3TI'Ix O6JIaCTeff nrOryt EoCTI{IaTb AeCflTKOB I't CoTeH

rapceK (cvr. uauP. t16l ) .

Illnporue xe pa3perxeHHbre Jrr{HI,rn BO3I{I{KaI0T B IIJIOTHOM ra3e oKorlo fl[ep.

IlepaouauanrHo ,.agarocu HecKoJrbKo Heo)KraAaHHbIM Ilocro.flHcrBo (c roltHosl6lo t(15-
25)%i r,r3Jryqeunfi B lturivlr Hp ra 6neu[e H" + [NII] , rorlI,a KaK 6rrecK ,Epa I'IcrIbIrbIBarI I{3-

*ttarffi B 4 pa3a, Op,UarO I,I 3TOT pe3yJIbTaT IIeTKO IIOHflTb, eCJII'I CqI{TaTb' qTO 3a I{3[yqeHI'Ie

J1lruufr Hu I,I Ho orBercTBeHHbr TaKXe 6orrbrrrue [o pa3MepaM O6JIaKa ra3a, KaK I{ B CIyqae

3alpeqeuubrx llllrrylvr, SrO upe4nOnOXeHI'Ie [oATBepXgaeTCf TeM, qTo utr'IpI'IHa flpo$untr

ocHoBuoro KpacHoro KoMuolleHra nrlalrv Hp, K?K 3To BI{IIHo Ha perlIcTporpaMMe, upI'IBe-

EeHHOfi B [9] , ]r Ha Harrrr{x crreKrporpaMMax, [pr,rMepH6 raKaf xe, KaK I,I UIIpI{Ha Kpacgoro

KOMIIOH€HTa IUHI{II N1 .

BHure 6rrro orMeqeHo, r{To y [uHuI,I I{, rperrrenarwr B}IAHo orHocl{reJlbHo cla6oe, flporfl'

xeHgoe @roneroroe KpbuIO I{[It oTgocl,tTelrno uruporafl. Aftflafl' [oAnoxKa lrog ysKIaM qeHr'

panbH1rrlt rrI,IKoM. BrcraA grl,Ix treranefi B o6rqyrc I,IHTeHcI4BtIocrb III'IHI'III, [o-BI4EI'1MoMy, orHo-

cIrTeIIbHo MzlJt, IIocKoJIbKy lI3MeHeHI'Ifl lIHTeHclIBHoCTI{ Hp IIpI'I Hauleft ToqHocTI'I yBepeHHo

perlIcrpl,IpoBarb He rlpeAcraBrlflJIOCb BO3MOXHbIM.^ 
Tarcrlrtr o6pa3oM xapaKrep I{3MeHeHI,Ifi B BIIAI'IMofi o6[acTI'I cIIeKTpa -flApa [o3BoJlfler or'

Hecrr,r raJlaKilrrcy NGi 1275 rc riIrIaKrIlKaM rl'Ila Sy 2, uegaauo I'I3yqeuublM'OeprauAotvt

1a Ocrep6poKovr [17] , Koropbre Jtr{rueHbr lun uotITI,I JILIIIeHbI BHyrpeHHI'Ix o6racreft ulor-
HOrO ra3a, rAe Bo3HUKaIOT IItr'IpOKI'Ie ,lfillr4l4,

Haruqne AocraroqHo ,rerK;ft AByxKoM[oHeHrHoft crpyKrypbl rorlbKo y nwuuit IOIII] ].\
4959 v.5007 s crleKrpe ffApa, Io-BI,IEI,IMoMy, IlpegcraBlfler co6oi AoBoJIbHo pe[Kl,tfr cnyqaft

EJrff c[eKrpoa cefi$eproei*r* .-u*trr. 3ti oco6eHHocrb BMecre c AByxKoMIIoHeIIrHofr

crpyKrypoii, Ho co;epuegHo [pyroro xapaKrepa y nt4trttl H, (u, HaBepnoe' y il'IHI'Il,r Ho)

He [porl{Bopeq[T roqKe 3peHI,Ifl Xercrrtaua I{ Ep. [9] o cyuIecrBoBaH[I'I [pocTpaHCrBeIIHo

paageleHHrri o6[aKoB lrJrr.r O[naMeHroB ra3a c pa3firtlublMlr +lr3lr'IecKlrMll yorIoBI{rMIr I{,

BepOffTHo, C pa3[IIqHbIM XI,IMCOCTaBOM. 06 OrOrur xe CB[IAeT9JIrCTByeT pa3uag IIpOTflxeH'

uoirr ua6ux gMl,Iccuft (":oocutrcon") sa npegenalwl fltrpa'

B earc[rcqeu[e aBrop 6rarogapen A.h. Bpyuc 3a rlocroflHHylo [oMoIlIb B o6pa6orKe Ha'

6nroAeur[ I,I BMecre c B.II. Xoronesofi 3a IlotrroroBKy pyKo[[c]I K [erlar]I, B'II' Malauy-

rrreHKO 3a MaTo6eg[eqeHl,te I{ KOHCyJI6TaUI'M IIp[ [C[OrIb3oBaHI{I{ c[eKTpo0oToMerp[qe'

CKorO lI3MepI,IreIIbHoro KOMIIIIeKCa, B.K). Tepe6raxy 3a o6clxqenl{e HeKoTopblx BoIIpocoB

crarllcrllqecKoft o6pa6orrll pe3yflbraroB Ha6JIIoAeHI{ft, B.M. Jlrctouy 3a [peEocraBJIeHI'Ie

pe3ylbraroB $orouerpruecKr{x Ha6rrrcAeHl,Ift ralaKrl{Kl{ Ao [Ix o[y6JII'IK oB aHl{fl .
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v.qK s24.1

cnoKoffHbrE crrEKTPbr H 3BoJrrour4, BCnnECKoB
KOM NAKIHbIX BHETAJIAKTI,ITI ECKID( PAAHOI,ICTOqH HKOB

HA MHJIJIHMETPOBbIX BOJIHAX

9. Bamaor, C. Xaapara, X. Ilexro, JI. Banraor,
M. Barronex, lLI. MouceeB, H.C. Hecrepon, E. Caaoueu,

X. Teprcpanra, C. Ypro, M. Tuyplr

Peeynrratrr Ha6npgeurfi 27 ar.etutaxruqecKrrx pa[HolrcroqulrKoB, floayqeHHbre s KAO AH CCCP u
PXYT s 1980-1985 rr. Ha qacrorax L2, 22,3'1 u 77 ffq, anaruar.rpyoacfi BMecre c ApyrEMu EaHHrrMr.t
E3 nlrreparyplt. Bu4eneHrt crteKTpbl ugr1yuerfig. ncaoqHxxoB B cnoKoftHoM cocro.fiHlrr.r 14 3aperlrcrprrpo-
BafiHLrx B Hr,rx B xoAe aa6nrogeslrfi scnrecrog pa,qfiofi3nyqeuflfi.

Cnexrpr,r HcrortHI{KoB B cnoKofiHoM coc-tosHt{ll cBI4AereJIbcrByrcT o roM, qro Aaxe nalr6olee KoMrtaKr-
HbIe sApa crauoBrrrcs oflrrlqecKr{ rrpo3parrHr,rMr{ Ha qacrorax fm <200 lfq n cracreue noKo, o6rexra.
HuNe eroft qacrotll nepera6a /,, cnexrpor xqep o6que crrexTpr,i HcrorrHr{KoB oKa3BrBarorcfi nnocKzMr{
I.r33a cynepnosrt\t4tt Hsn1ll.errs orAenbnbrx KoMnaKrHBrx o6pa:oranrit a o6rerrax; Ha 6onee BbrcoKnx
qacToTax cIIeKTpLI r{cToq}rltl{oB ollpeEerlfiIoTctr l.l3ryqeHlreM onTI{qecKLI ToHKT.IX fi[ep co cneKTpiuIbHLIMr,r
lrH[eKcaMrr oronx = -0,2 + -0,5. Ha6nroAaelrrte c[eKTparlbHble xapaKTepr{crHKtl fl\ep: qacaora 3aBiura

fa, ilnor:Hocrb rroroKa Ha erofi qacrore sm fr dro.".* Koppenupyror rraexgy co6ofi.
Cnertprr 17 scnnecxos fizn;1,terlrs,,3aperl{crpupoBauubrx y 15 o6rexror, rvroryr Srrrr aflflpoKclrMrlpo-

naur,r xpxaot, coorBercrByrourefi Kaaoxr,rqecKoMy ctteKTpy oAuopoElloro cr.rrxpoapoHHoro rrcroqnr,rKa,
y Koroporo Ha rracrorax, rAe oE olrrrrqecrlr naorxrtfi, q. = +2,5, o erosr = -0,2. Taxa.r Soprvta cneKTpa
coxpattflerctr B TeqeHHe Bcero pa3Bltrug Bc[JIecKa. Iftlutr gnorAa Ha BblcoKr,rx qacrotilx ll Ha tto3[tl]{x
cTa!.l(s.x 3BoIITIIHLI BCIIneCKOB B C[eKTpe IIpOttcxOEI{T yBejlr{qeHr,re KpyTr{3HbI, qTO cBr,IAeTeJIbcTByeT o
3HaqI{TeJrEItbIx florepflx gueprfiu E3n]aaIouIrrMH qaqrnqaMr.r. Paggurue BcrtlrecKoB r'roxet 6rrrr pa3gerleHo
na 3 @aru: 1) 6rrctpoe Bo3pacrarrre floroKa; 2) nnato, KorEalroroKornocuTe]rLuonocrorneH; 3) rvrea-
neuHoe [aAeHue sHreHcI,IBHocru. 9actora, na xoropofi rrorox Bctr.lrecKa MaKcfiMaJreH (uacrora gasana),
yMenblraerc, co BpeMeHeM corrlacto 3axoHoMepxocra fm -t-2 , llpocraa OopMa BcnnecKoBblx c[eKTpoB
I{ Irx SBonloq[r cBrgererlbcrByloT o crIpaBeMI{BocrH MoEenI{, couacHo xoropofi BoIIJIeoKI{ t43flWe,ls-fl,
BHeraJIaKtI{qecKItx KoMIraKTrrbIx r.rcroqHHKoB Bo3HHKaror B pe3ynETare npoxox.qeHrl ygapnofi aonnrt
or fi,Epa BAonb crpyl{ peJlf,Tl.rBucrcKofi nnasrvrr (lxera), HaflpaBneHHofi r na6noAarenrc. Bonna ycxo-
pJrer gneKTpoHbl B Axere. Vt aauttznpoBaBluxcrr AaHHr,rx cnegyer, qro [oKa3areJrr pacnpe[eneHr{,
grIeKTpoHoB rlo gHeprErIM ^y= 1,4 ynl{Bepczureu Anfi flocrof,Hnbrx r.r BcrurecKoBbrx KoM[oHeHToB. He 06-
HapyxeHbl cyulecIBeHHbre pa3flfitil{r B pa3BrrTrrn BcnJrecKoB r{ B pa,q[ocneKTpax pa3HLrx onTEqecKr{x tfi-
NOB UCTOTIHHKOB.

QUIET SPECTRA AND THE EVOLUTION OF FLARES IN COMPACT EXTRAGALACTIC RADIO
SOURCES AT MILLIMETER I{AYELENGTHS, by E. Valtaola, S. Hoarala, H. Lehto, L. Voltaoia, M. Yal-
tonen,I.G. Moiseev, N.S. Necterov, E. Salonen, H, Terasranta, S. Urpo, M. nui,

The results of observations of 27 extragalactic radio sources at 12,22, 37 and 77 GHz obtained in Cr!
mean Astrophysical Observatory and Radio Laboratory of Helsinki University of Technology in 1980-
1985 are analized together with another data available in literature. The spectra of sources in quiescent sta-
ges and of the detected during observations radio flares havc been distinguished.

@ E, Banraos, C. Xaapaaa, X. Jlexro, JI. Baltaox, M. Balronex, H.f. Mouceen, H.C. Hecrepoa, E. Calouen,
X. Tepxctanra, C. Ypno, M.Tuypn
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The quiescent spectra give evidence that even most compact cores in observed sources become optically
thin at froquencies /r, below about 200 GHz in objects rest frames. Below /- total spectra of sources are

flat due to superposition of the emission of various compact formations inobjects. The high frequence spec-

tra are formed by emission of optically thin cores with spectral indexies o11;n -0,2 + -0,5. The observed

s'pectral parameters of the cores:maximum flux densityS- frequencyofmaximum f* ^d dthin are cor-
related one with another.
, The spectra of 17 outbursts in 15 objects can be approximated by curve correspondent to canonical

spcctrum of homogeneous sinchrotron source having at low frequences where it is optically thick @ = +2,5

and e11ir, = -10,2. Such a form of flare spectrum is conserved throw evolution of outbursts. The high fre-
quency slope of flares spectra increase at later phases of flares development sometimes only indicating
considarable energy losses of emitting particles. Thc flare evolution can be devided on 3 phasesl' 1) rapid
flux increase, 2) plateau when the flux is relatevly constant, 3) slow intensity decrease. The frequency of
flare flux density maximum decrease in time accordilg to dependence fm -t-2. The simple from of out'
bursts spectra and their evolution agrcc with a model where the flares in cxtragalactic compact sources

appear when a shock wave is moying along a jet directed close to the line of sight from galactic nuclei. This
shock acceleratesjetelectronsupto, relativistic energies. It follows from the analysis thatenergy spectral
index of electrons .y = 1,4 may be uriversal for the cores and flare components. It is not found significant
differencies in quiet spectra and in the flarc evolution in various optical classes of radio sourccs.

I. BBEAEHHE

Kounarcrrue BueraJraKrl,IqecKr,re paEJ,IoI{croqHr,IKI,I o6uqso cBfl3aHbl c MoIIIHbIM cl4uxpor-
poHHbrM u3[yqeHI,IeM r.{3 Ha[6o[ee BHyTpeHHr{X trACTefi flEep aI(TI.IBHbTX raJIaKTI,IK, BKJIIOqa0-

ulr.{x KBa3apbr I,I o6beKrbr rr{na BL Lac - naqeprr,rAbr. HccneEoBa}IHfl Iltx Moryr cyulecrBeHHo
rroMoqb B rIoHr{MarMH QeHoMeHa aKTr,IBHocrI{ .E[ep ralaKTr,rK, TaK KaK oHI{ AorIxHbI 6bITb

HeIIOCpe[CTBeHHO CBfl 3aHbr C IIeHTpalbHbIM I,ICTOqHI'IKOM sHeprHLI I I ] .

OAsaro Ha6nroAeHufl MeroAoM pa4aouHrep$epoMerpr{H co cBepx,qnllHubrMl{ 6agaul'I
(PCtrB) Texr{uqecKr{ orpaur{qenbr caHrr.rMerpoBbrMr,r l.r 6onee gguuttbrMl,t BorIHaMu u He pa3'
peuaroT Ha KoMrIoHeHTbI caMbre BHyTpeHHI,Ie fl[epHbre l{CTor{HIrKIr. Kporue Toro, MHorI{e

KoM[aKTHbre ucrofirr.rKr.{ HMeror crreKTpbr, cBlr[erenbcrByloull4e o6 ux 6onuuofi ont[qecxofr
Torrule Ea qacrorax Hr,rxe l0IIq, noeronay Ha Bonuax, r[e Bo3Mo)Kua PC.[[B, oui4 o6fia[alor
caMolouroltleHl,IeM r,r, KaK crleAcrBre, ilMeroT MarIbIe [oToKIt u 6ywr Heo6HapyxhMbl B IrH-

repQepoverprqecKr4x Ha6[roAeHufl x.
Cyrqecrsenuyro LrHQopMarluto o flApax Moryr Aarb Ha6nroAeul{ff rlepeMetluocrll floroKa I,I

flofl.trpl,I3arlrrl{ Ha pa3Jrnttr{blx ArII,IHax BorIH, oco6eHHo Ha BbrcoKr,lx qaQrorax, rAe I,IcTOqHI{KI,I

B fiApax oflTr{rpcKrrlpo3par{Hbr.Ha.acrotax flI.Ixe 15 ffq s [I,IreJ dype I,IMelorcfl pffAbI

Ha6rrogeH[fi, oxBarbrBaroure repro4rr c 1965 r. rlo Hacrofxlee BpeMfl [2].Ecrr I{ Epyrre
MeHee [po[o[xr{rerrbHbrepfAbr ,q,Jlff MeHbrrrero qucla o6beKroB. Ho B LIHTepBarIe Ot 15 4o
100 IIU Ha6nroAeHuff 6ttnu :r^nlll. HelpoAoJrxr{TerrbnbrMr{ r.rn[ Hea[eKBaruo flepeKpbrBiuln
KpHBbre [epeMel-IHocru paA]Io[oToKoB, qro6br Moxflo 6ruro cgenarb KaKLIe-[u6o o[pe.qerleH-
Hbre BbrBogbr (uarpurvrep , [3-121) . Tonrxo c 1982 r. Haqarbr crlcreMar[qecKl{e Ha6rrIoAeHI,Ifl

12 sueraraxruqecKr.rx o6beKroB Ha qacrorax Bbrrue 90 IIu [13-16] .

Cuttty.ar^ [epeMeHHocrb r43a]^Ieuri.E BHerarIaKTI{qecKr{x KoM[aKTHbIx LIcroqHI,IKoB orpag],I-
q\tBafla rloJle3Hocrb "MrHoBeHHbrx" cneKTpoa r,r3JI) Ieufifl lleKoroporo qllcrta odbeKToB, tto-
rIWeHHbrx B rrrl{poKoM I{HrepBarle qacror (cvr., Haupuuep, [17-19] ) sa roporxni nntepran
BpeMeurr. Ilpuuruofi Marrofr EEQopMaruBHocrrrr MrHoBeHHbrx c[eKTpoB 6r,tra HesogN{oxuocrb
orAeJlerrHfl ypoBHfl cfloKoiHoro u3fl]yl|rctll4fr or BcrrrrecKoBofi cocraBr.Erorqefi B Hux.

Ho npegrrryuux Ha6lrcAeHr.rfi r.r3BecrHo, rrro aMrlflrlryAbr LI cKopocrl,I H3MeHeHI,Ifl [JIorHo-
crefi [oroKoB KoMrraKTHbrx BHeraI]aKTI{qecKLrx paA,I.IorrcroqHI{KoB Bo3pacralor c qacrorofr,

HO MAKCI'IMAJIbHbIE AMIIII,TTYAbI BCII,IECKOB HA6'IIOAAIOTCfi TIACTO OKO'IO qACTOTbI 30 flq
[6, 7, lOl20] . Ouncrco-coBercKafl rrporpaMMa Ha6flrc[eur.rfi KoMlaKrHbrx I,IcroqHI{KoB rlpe-

AycMaTpr4Barra floflyrleHr{e gaHHbIx B oTHoc}ITeIIbHO cfiafo I43yrIeHHOM lIHTepBa[e qacToT oT

10 no 100 IIu. Oxono 4000Ha6nronerulfi uprlaepno 40 o6texroa 6rInu nporeEeubl Ha

13,7-rvrerpoaoM paEr{oreJrecKo[e paMor,rccrreEoBarenbcKofi crauullrl B MercaxoBH (<Dunnxn-

$.ra) Ha qacrorax 12, 22, 37,77 n 90 IIq w fla 22'MerpoBoM paporerlecKolle Kpuucrofi
acrpo$u3uqecKoi o6cepBaroplrn AH CCCP Ha 22 v 37 IIu, HarMuaE c 1978 r. Pesylrtattr
nonfreggbre Ao 1986 r., 6bulu oly6[LIKoBaHbI B [9, lO, 2l-231. 3Aecr MbI o6]eAI'IHfieM
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nolylleuHbre HaMr{ AaHHbre c pe3yrrbraraMr.r [pyrlrx Ha6rrroAarenefr sa qactorax ourue 4,7 flq
.qIlfl roro, qro6br pa3Aelr.rTb crloKofiHyro u flepeMeHHyrc (aCnnecronym) rcorr,rnoHeHrbr ],r3-

fiy.ueurfl, 27 snerarrarcTul{ecKr{x paEgor,IcrorlHuxon, 3ro pa3Aerleur,re, rar 6yger rroKa3aHo

Aarlbrre, Bo3Moxnoe rlocJre BbrfloflxeHl,rfl rIr]rpoKofi ga6rroAarerrHofi flporpaMMbr, trael HoBbre

Qarctrr ArIr flogr{MaHfifl crpyKTypbl H 3BorIoqlI,I KoMlaKTHbrx paELIoucrorIHHKoB II BcrrJlec-
KOB B TII,IX. ---

2. CIIOKOftHbIE CNEKTPbI

2.1. PA3.IIE]IEHI4E CNOKOftHOIO H BCTIIIECKOBOTO KOMNOHEHTOB

KaK norasafllr flpeAbrtrryrufle lrcgneAoBauufl,B r{3rlyqerrl,tl,t KoMlaKTHbrx lrcto,muxos HaG
flrc[aroTcfi 6rrctprre, He[peAcKa3yeMble BcIIIecKH, BTopI,IrIHbIe MeAIIeHHbIe TpeHEbI, I,IMeoTcfl
cuot<oisue nepuo[br n 6rrBaror ycrofiuuar,re Qoprvror cleKTpoB. C uparrlluecrofr roqrlr
3peHl{fl BaXHO TO, qro I]OCIe OKOHqaHLTfl BCIIJIeCKa ITIOTHOCTII TIOTOKOB BO3BpaUaIOTCfl [Or{TI,I

r( reM xe ypoBHflM, qro r,r Ilepe[ co6brTr,reM. Ha6nrogeuur MeToAoM PC.[,6 arrasuJllr B KoM-
TIaKTHbIX LICTOqHUKaX KOMIOHeHTbI, OTOXEeCTBtIfleMbIe O6bIqHO C flApOM I,I C EBI,IrarcUI,IMlICfl
or EApa y3erlKaMlr B ffAepHoM gxere [24, 25f .klanyuetrre y3errKoB Meg1eHHo yMeubrrraerctr
c reqeHl{eM BpeMeHI{ n o6ycronnuBaeT MeArreHHbre TpeHEbr B Ter{eHr,re }recKorrbKr,rx net. Ho-
Bbre y3eIIKr,r floffBJlflrcTcfl [ocJre BcII[ecKa, flo r{Hor,qa BcuIecK He collpoBoxp.aeTcfl. [oflBIIe-

. IrlteM HoBbrx KoMrIoHeHToB B I{crolIHI{Kax. I4slyveune .ffApaI,I crapbrxy3erIKoB,cyMMl,Ipyrcb;
olpeAerl.rlror MI,IHlIMarIbHbtil urv. cnorofiurrfi ypoBenb c[eKTpa HcrorIIMKa Lr o6yc[oBn[Baror
flocro.fiHcrBo Bcero c[eKTpa B Ter{eu}re HecKorrbKlrx ner 126].

Ha gu.r MeAJIeHHbre I,I3MeHeHI,I.fi HaKrlaAbrBalorcs 6oree 6rtcrpr,re Bapilaqun rloroKa-
BcrIJIecKa, Koropr,re 3apoxAarorcfl B flApe r,I colpoBoxAarorcfl, IIo rcpainefi Mepe B HeKoro-
pbrx clyqaflx, HoBbrMr,r rrr6pocauu, BrrA,r.rMbrMr{ upu PC[B-ua6nrogenrax. Bcmecr, E rlrrerrb-
Hocrbro HecKorrbKo HeAenb r.rflr.r MecErIeB na rau$parcpacgbrx BoJrHax [27], rraoxer Err{rDcf,
6oree roga Ha MLI[[I{MerpoBbrx BorIHax. Kounoueur, uossl,tsturficfi B pe3yrlbrare BcrlrrecKa,
Moxer Ha6lllofarbcff B TeqeHr{e HecKorrbKr,rx ner a PC.I[E-3KcrIepr,rMeHTax Ha caHTr,rMerpoBbrx
n 6onee ArII{HHbrx BoJIHax, [aBaff [ofioflnntemurlfr BKrratr s Hosrrft "cuorofiurri" ypouenr
I,I3rI)rueHI,Ifl B sToM [Ilarla3oue. floororuy Mbr 3gecb Ha3brBaeM BcrrJrecKaMr,r co6brr[f,, Koropbre
vroryt 6rru orrrerrlr,rBo Bbr[eJreubr r,I3 Meg]relrubrex BroplrrlHbrx lr3MeHeul,rit tgpa H crapbrx
y3enKoB.

.[14 uocrpoeulrfl o[HoBpeMenHbrx c[eKrpoB B caurr,rMerpoBo-Mr,rrurl{MerpoBoM Erana3oHe
soru Ha6flrcAaBrx]Ixcfl HaMr{ o6r,eKros 6rrrl,I o6regrueurr Harrlr EaHHbre Ha qacrorax ll,6;
22,2 w 36,8 IIU 122) wru77 lla [23] c gauurrMr{ }rs Jrr.rreparypbr, roryqeHHbrMr Ha rracro-

rax Bbrrue 2,7 llu 12"6-8,11, l3-16, 18,27-391. V rcaxgoro rcroqur{Ka ua pagnorprrofr,
o6rIrrno uz l2l, HaxoAlrrlcfl lrepl,toA, Korga He ua6nroqarocb pa3Br{Tr,re Bc[JrecKoB Hr.r Ha oA-
Hoti I{g qacToT, I,I ofipeEeflfirlacb 3noxa c Har.ilyqrxHM rleper(pblTl,reM c[eKTpoB AaHHbrMr,r IIo
qacTore.

lloctpoennrre raruna o6pa3s14 "gnorcoftubre" cleKTpbr gttfr. 27 Hcrortrrr.rKoB rloKa3aubr Ha
puc. l, rge rlacrorbr na6nrotresuft [epecqr,rraHbr K cr,rcreMaM Koop4r,rrrar, B Koropbrx Hc'roq-
IIr{KI{ lroKoflrcs. B HeKoropbrx fi] {affx AaHHbre rrptrxogrrrrocb r,ruTep[oltrpoBarb rro paru{o-
KpI,IBbIM ua arr6pauuyp grloxy. O6uqno o4loBpeMeHnue na6nrcgeur{fl [poBegenbr He Eirrrb-
rue l0 4nefi or nu6panxofr cpe,q,Hefi oroxlr. B ra.recrse Kpr,rrepus 6uno npuurro ycrroBr.re,
qto6rt orun6ra rloroKa ll3-3a HeoEHoBpeMeHHocrrr rIJrlI llHTeplorxuuu Srrna uenrrue ouuaG
KII I,I3MepeHufi. Orpeercu, [oKa3brBaror4le ouu6rra AAHHbrx HeoEHoBpeMeHHbrx uslreperurfi
Ha pr,rc. 1, nrrn.raror paccqr.rraHHyro go6anounyrc ou{6Ky.

.I[aa neroropbrx IrcrorIHI,IKoB cuoxofiuue'crleKTpbr He MorJrr,r 6rrrr oupegeJrenbr: B o,ryrllx
cilyqafrx I{HrepBa[ ua6nrogerurft 6ur uegocraroqHo rlpogorrxr{TeJreu, qro6rr xsocr [pe[brgy-
Iqero BcruecKa I,Icqe3, fipexAe qeM floflBr{lrc.s Hosrtrl Bcnlreck Ha KoporKr{x Borrubrx; B Apy-
rI,Ix cJI) raflx Herrb3fl 6rrro oupegernrr qerrrfr MlrHr.rMaJrbnbrfi yporeru.

MHoroqacrornbre crleKTpbr co cpaBHI,IMbrM c HarrlIM [epeKpblTr,reM rro qacrore o[peEerrfi-
Itucb Lt paHbrrre (uaupuruep, [7, 18, 36,4A1). Ornnu.re Mex,q/ yKa3aHHbrMH r,r o[peEeJreH-
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HbIMI,I HaMu crreKTpaMI,I 3aKrmqaercf B ToM, qro B AaHHbrx, [pr,IBeAeHHbrx Ha pr.{c. 1, ucx;rrc-
qeHo Brr,IfiHr,re BcrrJrecKoB, Koropbre Moryr florlHocrrro tpanc$opMllpoBarb cIIeKTp, noIIHrrB
ypoBenb yr3.l-penr4fl Ha orAerlbHbrx yqacrKax B HecKorlbKo pas. flootovry [erarwr cflei(rpoB
Ha pr,rc. I orpaxarcr cnoxofruyrc crpyKrypy ucroqHr.rKoB.

2.2. CBOfiCTBA CNOKOftHbIX CTIEKTPOB

OcuogHrre oco6esuocru cnorofrHux cleKrpoB Ha puc. 1 naoryr 6urr npocyrr,rMr{poBaHbr
cJIeIymuLrM o6pasotr:

1. Ecrn yrlecrb BIwtflHve oqeBr,rlHbrx BcnlecKoB, pa3Br,rBaBur,rxcfl lrpu uoryuenru 6onee
paI{IrHx c[eKrpoB, ouu nogo6lmr [pr,rBeAeHHbrM HaMr.r crreKrpaM v3rry.uelr,ut Ha puc. l. Sror
$arcr 4err,roucTpr{pyeT, qTo Aaxe y Har.r6onee [epeMeHHbrx KoMlaKTHbrx pa,q[oHcTotilrfiKoB
Bo3MoxHo pa3AeJIeHr.Ie "ttocroflHHblx" lt "[epeMeHHblx" cocraBrlflIoul].Ix tigry.ueutfl,.

2. Ha caursMerpoBbrx BorIHax IlocroflHcrBo crreKTpoB cBf,3aHo co cpaBHr,rrenbHo MeE-
JIeHHrIM yracaul,IeM crapbrx y3erIKoB r rgepuofi crpye r.rJrr,r Apyrflx upor.rrxeHur,rx crpyKTyp.
B page cnflaeB 3ra sBonrou&fr. Dvt4fla [p!r pa3rroxeuuu o6uux cleKrpoB r,rcrorrulrKoB lra cfle-
Krpbr KoMroHeHroB c rrcllonb3oBaHr,reM [auubrx PCAE-sa6nroAesrfi 124, 25, 41-48], a raK-
xe oTpaxaercfl B BeKoBoM yMeHbueHLI?I qacrorbl, ua rcoropofr [poucxo[trIT Husxor{acrorur,lfi
3aBarl crteKTpa r.I3-3a cl{HxporpoHuoro caMorrorJroule}I}Ifl,IrlrloruocrrrloroKa. Ha srofr qac-

TOTE.

3, Ha rrrrunlrMerpoBbrx BoJIHax lr3nJrqeur.Ie npfiHa[nex[T, B ocHoBHoM, r,rMeHHo fi[py, rro3-
TOMy IIOCI',O,IHCTBO C[eKTpOB Ha 9T]rX BOIr]IaX CBI,IgeTerrbCTByeT O TOM, qTO CBeTr,lMOCTb Ca-

MHx rAep LIMeer HeKoropyo [onroBpeMerruyrc cra6uubuocrb. flocroquctno cBerrMocrr,r
.flAep rro [aHHbrM PC.[E-orcnepr{MerrroB, rge oHr{ BbrAei]flrcTc.fl HerrocpeAcrBeuuo, o[peAe-
flurb rpyElro l.rs-aa 6neugnpoBaHr,rfl c Hr,rMr{ o6racreft r{oBbrx BcrrrecKoB. IIo xpafrueff naepe
y KBa3apa 3C 273 BbrcoKoqacrorsrrft norox or.EApa MexA/ 1979 u 1981 rr.6nu oruocu-
TeJIbHo rlocro.Sueu. llo-ru4unaorr,ry, rloKa Her AoKa3arenbcrB [epeMeHuocrl{ cBerI,IMocrLI -rlAep
3a BpeMfi av l0 net, I{ 3a [oflBJIeHr{eM HoBbrx PC.[B rorrrnoueuToB He crregyer usrueneHfifi
loToKoB ffAep.

4. Posnocrr (nnocrcocu) c[eKTpoB KoMlaKT]IbIx r,rcror{HrrKoB r{acro HecKoJrbKo yBenI,I-
rlxBaercff. Ilacruquo sro rlpor{cxoN4T u3.sa roro, qro BcnrrecKl,I rIoEHr.rMarcT MuJIrII,IMerpoBbIe
loroKn B MrHoBeHHo I,I3MepeHHbrx cfier(Tpax. flovru y Bcex [crorlu]rros n uauei nu6opxe
C[eKIpbI LI3JIy\rIeHI,If Ha puc. 1 UaquHarcr gar[6atrCg BHI,I3 I{a Hr{3K],rx qaoToTax, r.e. ua6nro-
Aaercfl III,I3KorIacrorHbrx 3aBarl, o6r,uuo flpuilplcbrBaeMrrfi cruxporpouHoMy caMorrorfloule-
mrrc. I4crlrcqeul{eM flBrlflrcrcr r.rcrorrHr{Klr 3C 84 v 4C 39. 25, no EaHHbre uz 112,45] o6na-
pyxLIBaIoT TOqI(y [OBOpOTa 3a llpe,qenaMr{ paccMaTpr,rBaeMoro HaMLI qacToTHoro r.rHTepBaJra.

.[4x nexotopbrx r,rcroqur,rros c ue6onbrrrllMa HaKJroHaMr{ c[eKTpoB, unu c se6onbrrlr,rMr{ [o
a6corrctroi BerII{lMHe c[eKTparIbHbrMH I,IHAeKcaMLI e, He r.rcKrrrorleua Bo3Moxuocrb Haltu.uufi.
eue 6onee BblcoKoqacrorHbrx KoMrIoHeHToB, cBff3allHblx c fl,qpoM. B 6onrurrncrBe cnyqaeB
c[eKTpbI Ha puc. I sKrtroqatot yqacrKll yBeJrr{ruBaroueficx xpyrusubr Ha BbrcoKoqacrornofi
qacrr.r [nr{ "Ko[euo" paAuoc[eKTpa [38, 49] . Moxno rrpeglrorroxuTb, rrro 3Tr4 yqacrKr,r coor-
BercrBylor I,I3JI] IeHlIIo ualr6oree BblcoKoqacroruoro KoMrIoHeHTa, crauoBflulerocfl rlacruq-

HO O[T?IqeCKIr [po3parlHblM, I,I CqIITaTb ero CBfl3aHHbIM fieIIOCpeACTBeHHO C AgpOrut. ECnr
gTa r,rHtepflperaulrq Bepua, ro uau6onee KoMrIaKTHoe flApo y ?rcroqu[Kos s Hailieft rrr6opre
cranoBnrcfl, no rpainefi Mepe qacrltr{no, orlTrlqecKr.r roHKr,IM Ha qacrore ue upearrurarcuqefi
200 IIq.

.[na rconut{ecrBeHHoro uccneAoBauutr cfloKoiHbrx cnerrpon agep 6rrnu floAcrrr{Taubr
cfle,ryrcurle 3 naparuerpa: qacrora Hx3Koqacroruoro 3aBarla fi, nnoruocrr floroKa ua sefi
S,,,u cuerrpanrarrfi HHEeKc fislry.uerufl. oro'K Bbrrrre srofi qacrorbr neperu6a. 3ru napavrer-
pbl flpl{Befleurr n ra6r. l, a roropoi B [epBbrx Asyx cron6qax Aaubr Ha3BaHr4e rrcroqur,rKa
B cl{creMe MAC r Apyroe HaI{MeHoBaHr{e, coorBercrBeHno. B 3-cron6ue yKa3aubr rr,rrrbr otr-
TItqecKI,Ix o6rextor, oroxAecrBrreHHblx c pamoficrorlur{rcarrau: QSO - KBa3ap, BL - o6texr
rura BL Lac (6naaap), G - rarraKTrrKa. Heroropue ucrolrur,rKr,r lrMeror grofiuoe o6osHaqe-
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T a6 nnual

Ha:ganue
acTortuEKa

Apyroe
I{A3BAHI'E

Onrlrqec-
crcnfi tlru

Kpacnoe
cMeulcHue

Snoxa ZBfm S^|lu otottt<

01 06+013
0t33+4'.l6
0235+164
0316+4 13

035 5+5 08
0420-0t4
0430+052
0642+449
073 5+1 7 8

085 1+202
0923+192
1 05 5+01 8
IL56+295
L2l9+285
lL26+023
1 253 -055
I 308+3 26

15 10-089
1 53 8+149
t633+382
164l+399
L'149+096
2005+403
2234t004
2200+420
2223-0s2
2251+158

oc 012
DA 55

3C 84

NRAOl5O
oA 129
3C r20
oH 471

ot 28'l
4C 39.25
oL 093
4C 29.45
oN 231

3C 273
3C 279

4C 14.60
4C 38.41
3C 34s
or 081

ox 0s7
BL Lac
3C 446
3C4s4.3

QSO 2,107

QSO 0,85
BL 0,851
GIBL 0,018
EF

QSO/BL 0,915
G 0,032
QSO 3,402
BL 0,424
BL 0,306
QSO 0,698

QSO 0,888

QSO/BL o:12e
BL 0,103

QSO 0,1s8
QSO/BL 0,s36
BL 0,996
QSO 0,361
BL
QSO 1,814

QSO/BL 0,s94
BL
QSO 1,736

QSO 1,936
BL 0,070
QSO/BL 1,404
QSO/BL 0,8s9

1984-07-0s 0,7s
1982-09-20 1,0

1984-02-20 0,68
1984-04-15 1,95
1984-02-L5 1,5

1984-02- 15 1,9
1984-02-20 0,8
1984-04- 15 1 ,3

1984-04-1s 0,9
1982-03- 1s 2,1

1984-0s-10 0,6s
1982-03-10 0,75
1984-02-15 1,5

1984-03-10 0,9
1982-03-15 1,1

1984-02-15 0,8
1982-1'0-15 1,3s
1984-07-10 0,85
1984-07-10 0,9
1984-07-1s 0,9
1984-02-20 1,05
1982-11-15 1,55
1984-10-15 0,8s
1984-09-01 0,85
1979-08-rs 0,95
1982-0s-1s 1,9
1984-03- l0 0,58

4,s -0,45
1,6 -0,15
1,9 -0,2

53
6,9 -0,54,7 -0,72,s -0,1
2,8 -0,752,t -0,24,r -0,s5,6 -0,55
3,0 -0,6
rJ
r,9 -0,23't -0,2s11,5 -0,352,7 -0,3s2,0 -0,45L,6 -0,3s2,9 -0,51s -0,21,6 -0,4s4,3 -0,79,6 -0,82,0 -0,155,5 -0,45
't ,7 -0,2s

T a6 nnua2

Enasaprr
He Enaeaprr
Bcr rrr6opra

11

10
2t

0,53 (90)
0,69 (97)
0,3s (87)

0,83 (>99)
0,3s (6s)
0,40 (93)

06s2 (90)
0,69 (97)
0,67 (>99)

rrr,re rr.r[a, fla[pr,IMep, 0420-014 orHeceH K KBa3apaM }I K 6[a3apaM - o66eKTaM c cr,rflbHofi

u rrepeMeHHoit ilulfleirnoi,t [onfipr,r3aqr,refr onruqecr<oro I,I3rlyqeHafl. B 4ctor6qe EaHbr KpacHbre
cMeuleflr,IroGbeKroB.B 5-u - gnoxa, EJIa Koropoft IIocrpoeH cfioKofiHblfi cneKTp, [pLIBeAeHHbIfi

ua plrc. 1. B 6-rvr croJr6r.{e yKa3au lgf^, rE:e qacroia cqr.rraercfi s ffu, aB7-fi u S-fi rononxax
[ocrleAoBaTeJrbHo [apaMeTpbr sm tr Qronr.

. Puc. 2 w 3, noctpoeHgble rlo EaHHIIM Ta6fi. l,IIoKa3bIBaIor, rITo HMelorcfi.pasliltqufi. MexAy
pa3lir,IqHblMr.r oIITlIqecKnM[ TI,IIIaMTT T,ICTOqHIIKOB IIO C[eKTpalbHbrM [apaMeTpaM. Knaaaprr,
He fiBrrffrorqEecfr 6na3apaM[, o6brqHo 3aHr,rMaroT qacrb [poupaHcTBa (s*, f*, a) c rucoroi
cBeTr,rMocTbrc, KpyTbrMlr cneKTpaMr,r r.r Hr,r3Kofi qacTorofi 3aBzfla c[eKTpa; odlerrrr runa BL
Lac - uporuBononoxuyro o6lacrb, a raaaapu-6ua3apbr - flpoMex(yrorfi{oe [oloxeur{e. O6na-
CTI,I, Off{aKO, IIepeKpbIBaIoTCfr, V, IO-BI4AI,IMOMy, ]IMeeTCrr HeflpepblB]Iafl rIpOrpeccllfl XapaK-
Tepr,rcTr,rK, coel[,IH.rlmIIIa.E o6blqHble KBa3apbr c Har,I6olee 3KcTpeMaIIbHbrMr,I [aqepfl.IAaMr,I
6es raxofi-ru6o pesxofi pa3Aerrffrorqei lluttuu.
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/,0 2,0 42 4+ 0,6 4e /,0

Log fn, ff4 d.

hrc.2. 3asucurocru smor f* (a) u or o (6') tr oroxrc or fa @)
Pagxaie rurirr o6nexros o6ognaqeHrr 3HaqKaMH: .l - naqepruErt; 2 - rtataprr-6nasaprrl 3 - xaasaprr
ue 6nasaptr, EF - NRAO 15O, G - 3C f 20. .4aHHbre He ra6n. I rlepecqfiraHbr K cHcreMe ltol<ofl r.Icrottrrrr-
KoB: noroKH yMfioxeubr Ha (l + z) 22 , sacrorbr xa (1 + z)

48 t2 /,6 2,0 Log fn, f f4

2 Lgg 9n,fln

Psc. 3. fucrorpaMMbl pacnpeAeneHlrt
o6:rertos n art6opre no oror* (a),
fm (6) *r s* (e)
3auepneNo Efifl [aIIeprI{AoB, 3altrrpHxo-
BaHo - Arr.E r(Ba3apoB-6nasapoe, ocraa'
rreHo qrrcTblM AJrq r(Ba3apoB' rre flBn.flro-
uqaxcr 6naaapar"cl

B ra6n. 2 npr.roe4euu Koppenqqnounbre xoeSQuu,reurbr MexAy crIeKrpanbHtIMLI [apa-
MerpaMLI ,&rtr 6na3apoB r{ He 6rarapoo orAenbHo, a raKxe gnrl Bcefi or,r6oprcu, ucKrlroqafl
ranaKrr,rKy 3C 12O l,t Heorox[ecrBrreuubrir lrcroqHr,rK NRAO 150. B cKo6Kax yI(a3aHr,I ypoB-
Hu AocroBepHocrrr. lls ra6n.2 vugyo, qro Bce rpr{ fiapaMerpa Koppenl4pylor flolapHo Mexry
co6ofi. Oco6euno BbrcoK ypoBeHb AocroBepuocrr.r Kopperrfluuu () 99%) vexyy crleKrpanb-
HbrM r,rH[eKcoM r,r qacroroft zasaila clleKrpa y 6nasapuoft rpyfl[r,r.

Auaroruqnas 3aBr,rcr4Mocrb MexAy c[eKTpanbHbrMl{ rlapaMerpaMu 6brrla uafrIleua ArIfl BbI-

6opru r.r3 15 r.rcrorrnuKoB [18]. Tav 6r,rra onpegerreHbr c[eKrpr,r u3nyqeHl,Ifl IrcroqHLIKoB B

ur.rpoKoM Mala3oHe qacToT rro AaHHbrM floqr]r oEHoBpeMeHHbrx Ha6[roEeHl{ft: cfleKrpbl
3aTeM - OT paAIlIO AO OlTr{qeCKr,rX qaCTOT - arrnpoKcr{Ml,IpoBanl{cb Ilapa6olluqecKl,lMl,I KpI4-

BbrMr.r. Moxuo rerrco rroKa3arb, rflo rpLI [apaMerpa trapaborr n I l8] 6nn:ro coorBercrBylor
c[eKTpanbHbrM xapaKTepucTr,rKaM s^, f^,oron*, oIIpe[eIIflBruI,IMcs 3Aecb. Karc orMerleHo

B [18] , Ha6rlro4aeMafl Koppenflullrl Mex[y [apaMerpaMl,I yMeHblxaer rfllcro cBo6or{Hblx
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Qrsuuecxux flapaMerpoB B Lrcrorrtr,rKax. flocronrrcy Mbr orrpeAerrflrrfi cneKTparrbHbre xapaK-
TepllcrHKr{ HerlocpeAcrBeuHo [Aep fi Hailrru Kopperrffrlr.ro Mex,qy flr,IMr,r, To gonxurr 6rrrr
HeI'I3BecrHbIe noKa orpaull'ueuufi, Ha odtaqu reuepaq[]r guepr]r]r B ff,qpax HeflocpegcrBeuHo.

Kax [oxagrlsaer ta6[. I w puc. 3, cnerrpamHbre r{HAeKcbr r{crorrHr,rKoB s Hauefi ru6op-
Ke r,r3Meu.f,rorcfl or -0,15 Ao -0,8 co cpeEHr,rM 3HaqeHr,reM oro,,K= -O,33 Efl 6flasapos E
*0,52 yStr. He orHocflulr,rxca x 6naaapaM KBa3apoB.

But6opxn r [18] u rrt6opra, paccMarpr,rBaeMaf 3gecb - pe3yrrbrar or6opa ]rcrorrur{KoB
rlo HeKoropblM KpLIrep]IflM, [o3roMy neo6xo4raua AoflorlHr{Terrbwan pa1ora En.E ycraHoBrre-
HlIs pearlbHocrlt orMerleHubrx KoppeJraryrfi. Teru He Meuee, gnt taw6onee AocroBepnoft rcop-
pen,Jtuu f* c a Efifr.6rasapoa oqeBr.tA,Hbrx cerreKrlr.roHHbrx sssexroa uer.

2.3. oEbrcHEHr4E OOpMbr CIIOKOftHbrX PA,Ur4OCIEKTPOB

Eoree paunue MtororracrorHbre r,rccfle$oBauutr 116, 17,37,38, 49) garila cneAyrouyrc
uuQoprraarytro o6 ucroqgurax c ffIocKr{Mr.t cleKTpaMw: lnazapax}I cHJIbHo [epeMerlHbrx KBa-
sapax. Cnerctpbl paELIoLI3rIyqeHufl y Hnx o6rrruro floqrH rrrrocKr.re Eo qacror 100-1000 IIq;
,qaJlblue oHI{ craHoBffrcs 6oree KpyrbIMLI. B uuSparpacuorr.r (I4K) Er,ra[a3oHe cnercrpalruufr
uHAeKc cocraBrlffet o6rrruro ez -1. llnreercfl Bropoe yBefll,tqeHrre Kpyrr.r3rrbr cleKrpa (o6pesa-
HI,Ie c[eKTpa) ua aolnax oKorlo 10 urcu, a s 6onrufiHcrBe clyqaeB go6anouuoe yrernuinr.re
KpyrlI3HbI Eo -2 u 6onnure Ha olrl{qecxux u ynrrpa$fiorrr.rroBbrx (Y<D) ronnax. 3m @oprraa
c[eKTpa o6cyxgaerca s 6our[rorvr qucne crarefr.

Ceft'Iac TBepEo ycTaHoBrIeHo, qTo flrlocKar $oprr,ra cleKTpa Ha ar.r3Kr,rx pa4roqacroTax
o6ycuonreua "KocMr,r'recKofi roucunpaqueft" 143,50] : cynepuosvrgueilusnyueuua orEerrb-
HbIx KoMrIoHeHToB, I{MercIq}Ix o6ruee npo[cxox,qeulre r,r 3Borrou{ro c Bo3pacrolr. Y rreKoro-
pux no4po6uo au6rro4aaru.Ixc, MeroAoM PCIB ucrouHr,rKoB BKJTaE or or[errbHbrx KoMrro-
HeHroB Moxer 6urr rsuepeH He[ocpeAcrBeHHo (cu., uanpr,wrep, [51]); y trpyrux,,yxa-
6l4ctas" {oprr,ra c[eKTpa Ha cilHT[MepoBblx BorIHax Aaxe n cuorofiuue [ep[roAbr frBrrfl.ercs.
orpaxenlreM ux cnoxnofi crpyKrypbr.

B paccnaarpNBaeMoM HaMu rlacroruoM E{ana3ofle rr3rryqeflue r{cxolur uraBubrM o6pasorvr
or flApa, oEHaKo crreKTpbr r,rcroqHlrKoB ocraxlrctr EoBoJrbHo [[ocKr{MH (a=-0,2 + _0,8).
3gecr Han6olee troAxoryutt;twu EItf. o6rscuenr.s unocrcoft $oprrau c[eKrpoB (n nepeueu-
Hocrr4 r{3Jr}ryeHr,rfl, KaK oro 6yger BHEHo B ganrueirueu) arnrrcrca Mo,qe,II,I flAep c perrflTu-
BlrcrcKr.rMlr crpy.fi Mlr, B brxoprrlr{M H t43 fl.Eep IS 2 -5 4] .

B uo4enxx [52,531 unocrltfi c[eKrp fllilfi.ercfl. pesyJrbraroM Helpo3paqnocr]r cyxr.rBaro-
Eeficr crpyt. Tar B MoAerIu [53] aas crpyr{ c Hatrp.Exeuuocrirc naarnursoro rors B -
- r-' Lt [Jrornocrbro perrflTrlBr,rcrcKr.rx qacrru B Br,r,qe N(E) -E-t r-2 , rge 

" - paccro.f,Hr.re B[orrb
cTpyI,I oT fr.Apa, ilpe4cKa3brBaeTctr cfieKTparrbHbrfi rurgercc c = 0. Pagnuqgbre 3aBl,rcr.rMocTr.r
B u N or r Moryr ,qaBarb pa3flfiqHbre $oprrarr cleKrpoB. A4eraarurre aflflpoKcr,rMaulru crreKT-
poB or paA,I{o Eo peurreuoBcKl{x Borru s sroft MoAerril 6urua nolyueubr Errr HecKorrbK}rx
r.rcrorrHr.rKoB [19, 55-57] .

B t to4enu Mapruepa [54] uorcaarrBaerc.E, qro HI{xe qacrorbr Hr,r3Koqacrorrroro 3aBzrna qac-
rI,IrIHo Herrpospa,mrri gxer 6yger uvrerr 6onee nlocrufi cleKrp, rreM B cfiyqae oguopoguofr
cpeAbr. cnercrpalruufi uugexc flpr,rHr,rMaer 3HarleHr,rfl or -0,2 go -1,0 grx npaugouogoG
Hblxpacllpe,qereru'Ifr B(r)uN(r). Agua6atr.ruecrue v pawragoHHbre rorepr o6ycnonnuuaror
yBenI,IqI,IBarcIqyrcC.E KpyTr,r3Hy crreKTpa Ha BbrcoKr{x rracTorax, qro n na6nrcId;eTcfr. [13.31]Taxuu odpa3oM, MoAenb [54] o6rrcnrer uabnrcga euuit p,tanasoH r.t3Megeguft cnerrpam-
Horo uH[eKca B oflfl,IqecKu npospaunofr qacrr.I trcrorlul{Ka.

.4pyroi apryMeHr B rrorrb3y MoEerr[ Mapruepa cfietr0/er r.r3 pa3rroxeura o6ulero ctreKr-
pa lIcrorIHI'IKa lra cocraBrltrrcIllHe ero KoMrroHeHrbr rro AarrHbrM PC.[E-na6nroqeuufi. B rex
c[yqatrx, KorEa cIIeKTp ffEpa Moxer 6rtrr orgeleH or cleKrpoB Epyr[xKoM[ogeHron, 6rrno
HafigeHo, qro B oflrr.rqecrr roncrofi qacrlr cneKTps eroact 1 +z,i (r.rrvrnur, Koropafl Aorr-xHa r{Merb Mecro B cilyqae oAHopoErroro cr.rHxporpoHHoro [croqHr.rxa [1]). Hauprrr,rep,
y 3C 273 oh,oasr = 0,65 t O,l5 I24l; y3C446 - a,o,,", = 0,6- 147!,aViiS+S - "ror.r'=
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= 0,310,1 [25], Yrcaaanubre Berrr{quubr couacyrorcfl co 3rraqeu[flMlr cfieKrpalrbuoro r,rH,qeK-

cassrofio6nacrucreKrpaMex,4y+0,22(B-r-r) w+0,76 (B-r''') tpu^l =+1,4BMo,qeJIIa
[s4].

Taxnu o6paaovr, Aaxe gan6oree KoMrIaKTHbIe rrcrorIlMKII B flApax cranoBflTc, orrruqecKr,r
rrpo3paqHbrMr,r Ha qacrorax Ao ^, 200 IIq B cr,rcreMe IIoKo.E IIcroqHLIKa, cpeExflfl qacrora HI,I3-

KoqacrorHoro 3aBarra B crreKTpe flAep oKorro 20 ffu, Brrure srofi qacrorbr rflocKafl $oprr,ra
crleKTpa crlegyer r{3 pac[pegerrerr,rf, grIeKTpoHoB rlo sHeprl,If,M .c 7 = tl ,4. flo-au4rl,ronay,
vMeercfl. HelpepbrBuoe pacflpegerrenr.re clreKrparlbubrx flapaMerpoB or o6texros c srrcoxofi
cBerr.rMocrbro go cra6ux ,rAep, [o3roMy cfleKrparrbHbre [apaMerpbr fl,qep Koppelrupy:o
MexEy co6ofi.

3. OOPMA CNEKTPOB I,I SBOIIOUI,I' BCNJIECKOB

3.1. BbI.IEJIEHHE I,I OOPMA CIEKTPOB BCIINECKOB

flocne uocrpoeur{.ff crloKofinux cuerrpoB, [oKaaaHHbrx Ha pnc. l, cleKrpbr BculecKoB
uoryr 6rrrr [olyrleubr rlpocro uyreu riuuuraruax cnorcofiHbrx cneKTpoB r,r3 uorlHbrx Bo BpeMfl
Bc[flecKoB. Co6pan Bce Bo3MoxHbre EaHHbre u o6iegunun l,tx c Harrr]rMr{, MbI nolyrmJln 6onee
60 cnercrpou BcrrlrecKoB c4n6olee roqKaMr,r. fint l7 BcrlrecKoB y 15 ucroururroa (y 3C
273 uBL Lac no gra) 6rrno [oflyqeHo tro oAHoMy crleKrpy c 6onee qervr 4 roqxanal{ Ha paHHLIx

Saeax ux 3Borlrcu[]r Ao roro, KaK oHLt Aocrr,rrflfi MaKc[MyMa il crarfir yracarb. Marccnvrylru
Eocrr,Ira[ficb o6rr,rno sdnusw aolturl I cnd.

?rw 17 cleKTpoB [oKa3aHbr Ha pr{c, 4, rge raxgafl roqKa AaHHbrx flpegcraBrrffer co6ofr
pa3HocTb Mex[i ]r3MepeHHbrM rroToKoM B yKa3aHHyro 3rroxy ]I cnorcofotuu fiororcou,
coorBercrByrourr,rM 3rloxe rl cfleKrpy, [p]IBeEeHHbrM Ha ptac, 1. B se6omuroM Korll{qecrBe
c[]^IaeB Bblq]tTilJrrltcb 3HarleHufl cuorcofoiux troroKoB 6onee 6rugrcue IIo BpeMeH[ K 3[oxe
BcrrlecKoBoro cfleKrpa. Ourr.r6ru A,arrHbrx rrogcrrr.rraubr c yqeroM opr4r]IrraJrbHbrx I,I3Mepe-

uuit w c[oKoftHbrx rr BcrrJrecKoBbrx [oroKoB. Huor4a flpr{MeH.flrracb I{HTepfloJrrru[fr Wfr
oflpegerreHr{fi rrJroruocr}r rroroKa, coorBercrByroulefi grroxe oupereJreHl{fl cuerrpa; go6a-
BoqHaff ouru6ra, BHocr{Mafl r.r}ITep[olflrrr,rei, nogcunraua r.r go6anneua r o6utyro ouru6rcy.
Bonrmmrcrgo usrrepeuuft 6rrrr npoaegeHbr B rrpeEeJrax 10 cyr or grroxlr, rc xoropofi or.
HeceH crIeKTp, rlogroMy sce oru[6ru, BbI3BaHHbIe HeoEHoBpeMeHHocrbIo, TIGBI,IETIMoMy,

MHoro MeHbrue orun6ox caMlrx l,tstrtepeurfi.
Puc. 4 uoKa3blBaer, rITo Bce crleKrpbl, rIG.B[I,q[IMoMy, I{MeIor ogrrY tr ry xe Soptvty.

Hr,rgroqacrorrax qacrb ctreKTpoB uoKa3blBaer oueaugnrrfi [pr,I3HaK caMorrorlroureHllfl,
a BbrcoKoqacrorHaa qacrb cBlrgererlbcrByer o6 ouruqecrcI,I ToHKoM xapaKTepe [3n) IeH]If,
B groM EI,Ia[a3oHe c ne6onruruM I,I, Bo3MoxHo, [ocroflHubrM AJItr Bcex c[eKTpoB crreKT-
parrbHbrM [rHAeKcoM.. Cupanegnluocrb sroro yrBepxgenr.Ifl [rJrJrrocrpr{pyercr Ha pI,Ic. 5,
r4e Bce 17 cnerrpovr coBMerueubr B o4r,ru lyreM H3MeHeHr,rfl [oJroxertr{f, MaKcI{MyMa
crreKrpa S*(f^). B pesynrrare rroryMrrcfl rrpocrefiunft 'kanorurqecKr.rft" crreKrp oErIG
poA,Horo cr,rHxporpoHuoro I{crotrHI,IKa c caMorlornouleHlteM (oror., = +2;), ueperu6orr
cr.IeKTpa H olTllrqecKlr rouroft qacTbrc c oronx = -0,2, coorBercrByrouefi [oKa3aTerrlo B
gHeprerr{lrecKoM pac[pegerreulllr gneKrpouoB 7 = r1,4. B npegenax oruu6orc rax,qbtft
r,r Bce c[eKTpbI Ha pl{c. 4 ygouneruopLITerIbHo cornacyrorc.E,c yxasaunofr "xaHoHu.IecKofi"

Soptvtofr, xgrff qacrorHoe fiepeKpbrrllre He BcerAa AocraroqHo, ,uro6rt rloKaaarb o[TI{rIecKI,I
TOrrcTbIe I,I TOHKUe qaCT[ C[eKTpOB y BCeX IICTOTTHI{KOB.

3ro eAruroo6pa3l,Ie Bfleqarrlffrcure, TaK KaK BclnecKl{ r{ I{crotrHI{KI{ or6rpa.ru.rcl roJIbKo
Ha ocHoBe xopouero ua6rrcgaremuoro flepeKpbrrl{f, crreKrpoB tro qacrore, rlogroMy oHI{

AoJDKHrT [petrcraBrrarr 6ecnpucrpacrrryrc au6oprcy BcrrJrecKoB n na6nrcganur]Ixcff HitMI,I

rrcrotlHuKoB. Bcero nauu 6ruro coc,rasrleHo 6olee 60 cuerrpoa c qerbrpbMff t{ 6onee roq-
KaMlr Ha pa3ubrx rracrorax Err 6onee qena 40 BctrJrecKoB y Ha6lrogaBlruxcff HaMLI 27 ucro\-
HI{KoB l22l . Her raKxe yKa3aulz.fi, Ha pa3rll{ru.Ie c[eKTpoB Bc[JrecKoB B pa3nbrx IIo o[TI{-
qecKoMy Klaccy lrrormr.rKilx: crreKrpbr noro6Hbr B KBa3ape DA 55, naueprntre 0235+164
LI B riuraKrr,rKe 3C 120.
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E, fln

45 / /,5 2,0

tog f, ffr1
hrc.5. HanoxeHl,Ie cneKTpoB puc. 4 na "<asouuqecxufi" cnertp oAHopoAroro crfixporpoHHoro rrcrorr-
Hr,rKa c ? = 1,4 (oror* = -0,2)

Xora u o&IHorIHbIe crleKTpbr Ha pl{c. 4 r o6regxuegnrrfi crreKrp Ha p}rc. 5 noqr[ ro.rHo
o6pncoarrnalor orITI{rIecKI{ Torlcrylo qacrb cneKTpa c qrorrcr =*215, c[eKTpaJIbHbIfi ugEercc
BbIIrIe qacrorbr 3aBiula, T.e. B olr[qecrlr rourofi qacrrr crleKTpoB., o[peAeJlflerc.fl He crorlb
yBepeHHo. Ilpnurua 3Eecb B roM, qro ua6nrogeuru Ha MriJurr,rMerpoBbx BorrHax MeHee qacrbr,
rIeM Ha caHrl,IMerpoBrrx, r,t ouII,r6xH r.r3MepeHr{fi y Hux 6olbure. C[eKTpalbHbrfi I,IHEeKO B gToft
qacru Moxer 6rrrr uexgy HyrIeM I,I -03. llocxonrry ypoBur{ rroroKoB s cuorofrHrx crreKr-
pix ottpeEerlalrucb tto HeEocraroq{o qacrbrM ua6nrcgenuaM, He LIcKrIIoqeHa Bo3MoxHocrb,
qro oHlI Hllxe, qeM MbI [pI{HLIMann. 3ro nuparurcr\n MeHbrrreft KpyTrr3He BbrEeJreHHbrx
crIeKTpoB BcrlltecKoB . ,{,nn o6cyxlleHrlfl B EalbueftrrreM Mbr [pr,rMeM 3HarreH[e orosx =
=-0,2(7=+1,4).

Orrcronenrn $oprvru crIeKTpoB BcrrlecKoBr or KaHoutrrecKofr, Ha6[rcEaeMoe y HeKo-
ropbrx r{croqH}rKoB, Hanpr.rMepJ y BL I-ac, 3C 454.3 u3C 446 llerKo Moryr 6urr o6rsc-
HeHbI TeM, qro BcflrecKl,I B IrI{x 6lrnn roprdaHalll,raMlt }I3 HecKo}lbKr,rx pa3HeceHHblx IIo
BpeMeHI'I co6blrl,Ifi. B cnyuae 6oururoro BcrltecKa s BL lac s 1979-1980 rr. oro o6uure-
Hr,re [oErBepxAaeTcfl HeIIocpeAcTBeHHO AaHHbTMW 12, I l, 35] .
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fleuoucrpaquff Toror rITo Bce Bc[JIecK]I IT Melor 9EIIH I'I Tor xe KaHoHLIqecKLIfi cuerrp,
coorBeTcTBylouui ? = +lA, oqeHb BiDKrra trrrff Teopru{ [epeMeHHocrr{ BHerarraKr}rqecK}rx
paglloucrortr{ru(oB. Kaxercr MaJroBepoffTrrbrMr {ro6br KaKl{e-nu6o Hel{3Becrxbre $axropu
o6regrulurmcb raKr qro6u cnyuafino co3Aarb notro6rmre crreKrpbr BcrurecKoB Bo Bcex
paccMorpeHHbrx HaMr{ cJrJ raffx.

Heganucltuoe [oErBepxEeHKe nonyqeHHoMy HaMr,r pe3ynbrary Moxuo Hafir[ B HecKoJrb-
KID( parIHLIx llccrreEoBaHllfx, rAe [por{3BoAr,r,[ocb pa3[erreur{e cnorofinoi lr scnlecrosofi
cocraBrr.flrcrrlefi nsryueruff y BHeriuraKTrqecK[x I1lgrortr{r{KoB. cauoe uepBoe piBAerreHr,re

[58] npraeno K xoporueMy corflac]Irc BbrEerrerraoro cleKrpa BcrrrecKay rarraKruKr.r 3C 120
c KaHoHuqecKr{M ctreKrpoM rrp]r 7 = 1,0 1.0,15. B [41] Errfl BbrcoKorracroruoro KoM[oHeHra
BcrrJlecKa y rlaqeprl{Ea 0235 + 764 6wn orpe4erreH oronr = -0,15. Y xaasap a 1921-29 61;1no
o[peEerleHo, rrro eroncr = 12 wx ]Il{3KoqacrorHofi rlacrrl tr 0ro"r = --0,3 AIIfi BblcoKoqacror-
Hofi rracru crreKrpa Bc[[ecKa a [59] . B [7] 6rmo naftAeuo Enfi r{crorrHura 1510-089, vro
ororct = +2, a Kpyrr,r3Ha B orlTrrlecKu romcoft qacru c[eKTpa yBerrurrr,IBafiacb co BpeMeHeM
or rroqrli rurocrofi go x -0,75; raM xe gns 3C 454.3 aron", 6rur ouenen B npegerax or
+1,5 Eo +2,5,a oronK = -0,3. HaxoHeu, e [32] 6ruo nafiAeno,qro rroroK[ na sorHax 1 Mrvr

u 2 cu y HeKoropbrx 6nasapoa rrgMeHflrlr,Icb cuHxpouHo; Bo3MoxrlbrM o6rscueuueu Moxer
6rtrr npegnonoxeHl{e, qro 7 ^, *1. Orueruu raKxe,vro $arr coBlaEeur{E crreKTpilnbHoro
I{HtreKca B o[T[qecKu roHKI4x qacr.f,x cleKrpa y cnoxofoioro u [epeMeHHoro KoM[oHeHroB
Moxer [pI,IBecrH K BbrBoAy o roM, qro rnasurrfi MexaHr,r3M ycKopeur{a qacr}ru s o6oux
cflyqa-sx oEI1IH H ToT xe.

3.2. SBOJINUH,I CTIEKTPOB BCNJIECKOB

Yxe nocre uepBblx r.rccrreEoBaHr,tfi 6uno ycraHoBJreHo, qro ttpoc{afl MoEenb paBuoMepHo

Pacrrrspsro*erocs o6nara peJrfrl{Br,rcrcKux qacrr.rq [60] ilpegcrcasuaaer crmurou 6orlb-
rulre aMrrrr.rrygbr Bapr{auru{ Ha BbrcoK}rx qacrorax (uanpruep, [10,20,32] ). B pacmpfro-
ueMcff oArlopo$roM rrcTolrHr{Ke qacrora Hrr3Koqac"rorHoro 3aBarra crreKTpa u [oToK na oroi
qacrore Aorlxubr MoHoroHHo yMenbrrrarbcff co BpeMeHeM. Oguaro An.fi BcrlrrecKa n 1983 r,
y KBagapa 3C 273 y[aJrocb [oJryrrurb HecKorrbKo crreKTpoB BcrulecKoB B rerrerl{e pa3BI{TI,Ifl

BcrrJrecKa B urrrepBarre BorrH or MI{.JrJrI,IMerpoBbx Eo BI43yiuIbHbIx [27 , 611. B [62] 6unn
r{3Meperlbr acliecrosrre crreKTpbr 6eg nocrosHHofi cocraBnf,rorueff AJIfl $enpanr I,I Mapra
1983 r. u 6ruo uafrEeno, rrro [oroK S- noapacrail,auactotaf* yMeubrrlalacb B gro BpeMf .

Arroprr [62] norcaaaau, qro raKoe rroBegeHue HecoBMecrr4Mo c MoAeJrbro pacuuprrouerocfl
o6rara [60] u paspa6oralu HoByrc Mogerrb. B erofi MoEeIru Baprraquz.ur Ll3nyqeHufl pa3BI,I-

Barorcfl B pe3ynbrare rrpoxoxgeHux ygaprofi BorrHbr qepe3 fl,qepHyro crpylo (uNer), Koro
paff ycKop)rer EoflofiH]rreJrbuo 3neKrpoHbr E)Kera. B paurax MoEerII{ ygarrocb o6tscrurrr
na6rrcEaaruuecx y 3C 273 cnexrps. B Eamnefiurevr 6ruo [oKa3aHo, tlro raKafl MoEerIb
Hefifloxo o6rrcuser BcrurecK]I I{3rIyqeHI,I.fi B rrslpoKoM rrnrepBirJre qacror y BLLac [63] ,

a raKxe rloBegeHr,re [oJrf,pl{3oBaHuoro ruttefino }r3JrfleH}rfi y BHeriuraKTLIqecKLIx o6rer-
roa [64,65].

,[nfl 10 lrcrorrHlrKoB Mbr rrorr] rt,trrlr crreKTpbr BcrurecKoB no rpafinefi Mepe Ha EBe grroxra.

flo Eurrurrr o c[eKTpax olpegeJrarr]rcb 3naqeHr.r.fi qacrorbr 3aBarra crleKTpa /-, uornocrr
loroKa na nefi,S,, u crrerrpamnrrfi r,rHEeKc ero"x. Orpegeneulre f* o6rtwto [poI{3BotrLI-
Jroc6 no orrrr.rqecK[ rOnxoft u roncrofi qacrflM crreKTpa., rrro6br yMeHbrullrb ourr6xy onpe-

Eerrenl{r ,f-. B uercoropbrx crryqirffx qacrora [oBopora crreKrpa uorraAarra BHe [epeKpbrrc.
ro HaMI{ HHTepB,Ina. B erux cnyrlaffx orIeHKa 3HaqeHr.Ifl /, aosrtrorcra rro rofr qacrl4 cleKTpa,
rge nadrlogaercff caMorlofJrouleurle, qro Bo3MoxHo rtorlTlr BcerAa, HalpLIMep, tto EaHHbrM
uz l2l. Aaxe rrprr xopoueM [epeKpbrr]rr.r crreKrpoB 3KcrrepllMeuraJrbubrMu roqKaM[I 3Ha-

ueuux logS- c rpyAoM orrpeAeJrflrrr,rcb c rorrHocrbro oKorro 0,1 . Tovnocrb orrpegerreHllx
3HarIeHLIfr rouerc (S-, f*, t) vroxer 6rrrr orleueHa no c[eKrpaM KBa3apoB 3C 279 (pnc. 6)
u3C 273 (pwc.1) .

Pesymrarrr pacrleroB rrpI,IBeEeHbr e ra6[. 3. B ueft EJUr KrDKEoro [crorIHI{Ka, Ha3BaH-
Horo B l-rvr qon6ue, ro 2-lr cron6qe [plrBegeH MoMeHT HaqaJra BcrrflecKa- Tarc xar Haqa[o
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I,IcroqNux Bperraz nauaaa
BClI,Iect<a

Suoxa cnexrpa qscno
TOqEK

log[/r7.,Ilrr] log[,S.,.fln] orogr

I a 3 4 5 6

Ta6ruqa 3

9133+476
(DA ss)
0235+ 164

1226+023
(3C 273)

1253- 0s5
(3C 279)

1308+326

2200+420
(BL Lac)

2223-052
(3C 446)

225 I + 158
(3C 4s4.3)

1983-1

1981-6

1982-08

1983-01

1980-09

1983 -01

1982-10

1982-06

r979-Lt

198i-02

1,45
1,15
1,5 0
1,25
1,13

1,00
0,92
0,50
1,60
1,oo
2,5s
2,48
2,20
2'00

>1,95
>t,57

1,45
1,60
1,40
1,30
1,25
1,20
1,00
0,90
1,45
L,20
1,25
1, r5
0,65
l,7O
1,45
1,35
1,05
1,25
1,10
1,05

0,90
0,7s
1,40
1,20
0,90

0,12

-0,15
0,45
0,40
0,42
0,34
0,10

-0,1s
1'08
0,76
1,16

1,43
1,51
I,35

>1,36
> 1,16

0,87
0,49
0,62
0,63
0,5 g

0,s0
0,32
0,19
0,28

-0,05
0,03
0,30
'0,52

0,51
0,s8
0,76
0,54
0,62
0,67
0,83
0,86
0,73
0,88
0,94
0,96

-0,1

-0,4

_0,9

-1,2
-t,2

-0,3 * 0,1

-0,2

-0,7

-0,2
-0,4
-0,1

-014

t984 -2-19
8- 18

1981 -09-21
t2-t0

1982-01-1s
0s-30
07-20
09-24

1982-09- 10

1983-02-1s
1983-02-04

03-04
04-10
0s-21
o7 -20
t2-15

1984-02- ls
1981-03-15

09--10
1982-01-20

03- 10
09- 10

1983-04-20
08- 15

1983-08- 10
1984-O2-15
t983-02-20

04- 15

08- 10
1982-09-20
1983-04-15

09-25
1984- 1 1- 15

1980-06-20
11-15

1 98 1 -03-2s
07-20
t2-L0

1981-07-20
ri-to

t982-04-20

6
4
,l

7

8

7

J

4

5

6
J

5

6

5

J

4
5

5

8

6
5

5
{
4

5

7

6
4
5
,l

5

5

6

7
(6)
(e)
(6)
(e)
7

-0,8

- 1r0

BCnITeCKa OrlpeAem{Tb TPYEIO, B KarIeCTBe ero yKa3aH MOMeHT, Kor,qa BCTIIIeCK CTaHOBI{II-

cfl BrrMMbrM Ha rracrore 15 flq [2] . B 3-u cron6Ue yKa3aHa orroxa, Ars Koropofi 6bul
cocraBJleH crreKTp BcrrflecKa, B 4-M - KornqecrBo rorreK B crleKTpe. B nocre4rrx rpex
crorr6uu( [puBeEeHbr paccql{TaHHble BeJI}rtr{HbI, xapaKTepE3yl0uue pa3B}rrl{e Bc[rlecKa
BO BpeMeHH.

Boanaoxuo, uro Hall6olree cyuecrBeulrrfi pe3ylbrar rIoKa3aH Ha pr,rc. 8, rge HaueceHa

3aBl{cl{Mocrb S- or fm. firs. Mo,4erll{ pacul{pf,Iouerocfi o6rlaKa [60] c'f = 1,4 AoJIrKIra
co6lrogprbcff 3aBlIc]rMocrb S- - fli'. B uoEenn w 162l c ygapuoft Borrnoft [pe,qcKa3br-

Yz ll. 3sx. 4lO t6t
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Baercfi Tpr{ cryrreHr{ pa3Bl{Tr,r.fi BcrlflecKa: KoMrrroHoBcKafl c sm - f''t, cl{}IxporpoHHaa
c S^ -f'#:26 w apiwalarr{qecKa.E c S^ -fll'as. Kaxgufi rloKa3arerlb B rlocJre[,Hl,Ix rpex
3aBrrcr,rMocrflx yKa3aH Wfi ^l = 12 - Hudortee nlocKoro cleKrpa 3JIeKrpoHoB, Bo3Mox-
Horo B MoEelu. CryuenN Ha3BaHbr [o rr,r[y npeo6nagaroutl{x norepb 3Hepr}I[ arIeKrpoHaMI{.

.flctto su[Ho, rITo HecKoJrbKo Bc[JIecKoB Moryr 6rrrr onncaubr 3TI,IM B]IAoM TpexcryfieHqa-
roft uogerm. Xorr orEermurru roqrcau Ha pr.rc. 8 nemgs qpIlm.IcbrBarb oqeur 6oruuofi Bec,

Moxno [pegrroJroxllTb, qro Mbr Br.rE]IM KoMrrroHoBclcuit vt flocneEyroruufi cruxporpouutlfr
erarrbr y 3C 273'3C 279 r.t y BL Lac, a ro BpeMfl xary 0235 +164,3C 446u3C 454.3
fipocJlexr{BaroTcrl ToJrbKo ruraTor cBff3aHHoe c cruIxpoTpoHHbrM sTarroM LI [ocJIe.qyrcuII,IM
yBeluqeHr.reM Kpyr[r3Hbr ua arula6auriecrcofi crynenu. Oco6esuo Bbrpa3urerrbHo orMerreH-
Hoe coorBercrBlre rJrfi KBa3apa 3C 273, B cnere na6nrotrarenrHbx Heorrpegeuenxocreii
MoxHo rzure yrBepxgarbj qro Bce BclrrecKl,I Ha puc. 8 rroryr 6urr annpoxclIMupoBaHbr
otrHofi u rofi xe rprmofi, ecJrt I{3MeHrrb ee [oloxeHlle Ha flnocKocrl{ (logS- , logf*) ,

3ro yrnepxgeHr,re pacu[pfler egr4HcrBo Bc[JrecKoB Bo BHerarraKTr,IqecKlrx rlcrotruuKax
c rrJrocKr,rMlI c[eKTpaMLr or eEr{HcrBa Soprr,tu c[eKTpoB Ha paul{ux 3Ta[ax, rloKa3aHHoro
B [peEbrEyr{efi rflaue, Eo yHr,rBepciurrofr cnerrpa:buofi 3Bonrou{["

Ha nocre4rux 3Tarrax BcIrJIecKI,I, BIIEI,IMo, yracaror 6onee 6ucrpo, qeM rlpegcKa3brBaer
Mo[eirb yEapnofi BoJrHbr. Sro oco6euno ffcHoBr{trHoBcrryqafixO235+164,3C279u guyx
lo3[HLIx c[eKrpoB y 0133+476 v. 1308+326. Od sroM cBr,IEererrbcrBynr u gauurre o6
ortTltqecKrr rouxofi qacrr,i cneKryoB BcrrlecKoB (orn*,* s ra6[, 3). Tar, B cleKrpix
0235+164 3C 279, BL Lac u 3C 454.3 c reqeulleM BpeMeHI{ rpor4cxogllr yBerIlIqeHI{e

KpyrLI3Hbr Ha qacrorax owurc f^, qro Bbrpaxaercfl B yBeJrr{lreHr,In no a6conroruofr seuFrI,IHe
gHa.reHr,rft 0rorr.. Sror $axr [porr.rBopequr Molem RclrrecKa c ygapnofr uoflnofr, raK KaK
s xefi [pegcKa3brBaercfl yMeHbirleHue KpyrI,I3Hbr c[eKrpa s orofr qacr[ Ha Aa = *0,5.
Y uac xe ua6rrcgaercx r{gMeHeHHe c[eKTpaJlbHoro r{HEeKca c o6parurttvr 3HaKoM or -0,2
go =-0,7 r,r ErDKe go -l (nanp[Mep, y 3C 454.3).

Ha prac" 9 uorasauo, rrro yMeHbrrlaerc.fi co BpeMeHeM rracrora H[I3Koqacrornoro 3aBaJra

cfleKrpa BcrrlecKa f*. llrs orHopotrHoro pacruupsrcueroc.tr ]rcroqHlrKa B MoAenra [60]
I{3MeHeHI{fl ee EoJDKHrT rrporcxogt,trb rro 3aKorry f* -(t - to)-Q,rge p = 2,15 gnt "l=1,4.
B rvrogerl,r' c y4apuofr sorHofi gKcrroHenur,raJrrurrff norcagareJrb Bo3pacraer or 0,5 4o 1,2
B xotre gBorrtoul{ll BcrurecKa. Tarc rar Haqiuro BcrrJrecKoB HaM Her{3Becruo, a f* orrpeAe-
Jrfiercr He orreHb vacro (uuorEa qepe3 EeKaAy uo uacrore) rorrgoe 3uaqeHr{e 0 ne moxer
6rrrr oupegeJreno I,I3 A,aHHbrx c srrcorcofi ToqHocrbro. Hanpurrep, BcrrlecK y 3C 273 Moxer
6rrrrarmporcuMl,IpoBaHucB=l,ucp=2.3ua.reu,re0=76ygeroeuauarb,rrroBcrrlecK
HaqaJIc.E B ffHBape 1983 r." Kor4a oH crrur BlrEeH Ha orlTlrrrecKr,rx BoJrHax [61] u,Bo3MoxHo,
Ha BonHe I urvr [38] ;A= 2 o3Haqaer HarraJro BcrrlrecKa Ha 4.naecsqa paubrre,qroBo3MoxHo,
fiBrl.Eercff lywuefi oqenrcofi" Ihs rruorux I{croqHr{KoB Ha pl{c. 2 A =2 [aer Hecr(orrbKo rryquee
corJlacl{e c EaHHbIMI{, qro o3HaqaeT, rITo BcIrJIecK[I HarlaJ[Icb MeHbIrIe qeM 3a ro[ Eo I{x rlofiB-
JreHI,Ir Ha 15 flu (urrpuxoaaa rrr4unfl.Ha pnc.9). Ho Nraroaepoffrno,qro6rr oror rrapaMerp
ocraBarrc.tr flocroflHHbrM B TeqeHI{e ncei arorrcqur,I BcrurecKoB.

Harcoueq, Ha puc. l0 uorcasaHo r,r3MeHeHr{e S- co BpeMeHeM. 3gecr 6rrcrpoe yMeubrrre-
rure S- corrracuo MoEerrLI pacur{pfirorueroc.s o6rara [60] S* *(t * to)-''4, oueBlrgno,
He ygoBrlerBopfler AaHHbIM 3a llcKrlroqeulleM! Moxer 6rttr, uocnegulx cragufi pa3BI{TrIa
BcrllecKoB. Mogenr [62] npegcrca3brBaer Grrcrpoe yBe[[qem{e S- c uoraonlsnsr\a *1,25

hrc.6. Ssomourlt cleKTpa BcflflecKa y 3C 279, HaqaBrueroc, g 1980 r. I{aflHBre [pr.rBeAeHbr B crrcreMe
norox na6ntogarens. 3noxn crreKrpoB cJreAyrou$e (ra6n. 3)
d-1981-03-15;b-r981-09-lOic-1982-01-2O;d-1982-03-10;e-1982-O9-10;/-1985-
O4-2O; g - 1983-08-15

ftrc.7.3sonrcqur BcnnecKa y 3C273, flporcrncArrrero s 1983 r. O6ognaqenNa rcar na pr.rc. 6
d - 1983-01 -Or, b - 1983-02- (2"5), c - 1983-02-26+03-0?, d - 1983-03-29+O4-lt, e - 1983-
05-21, f - 1983-01 -2o, g - r98n-r2-ts, h - L9a4-o2-ts
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r{ rrocJrelrynuee yMeubrreHue c IIoKasareJIeM or -02 ao -016, opraro roqHoe cpaBuelu{e
TeopemrrecKr{x r{ SKcnepr,rMeuTaJrbHblx [apaMerpoB B groM cJryqae rarxe rpe6yer rorrHoro
3HaHlrfi Haqala BcnrrecKa /e. Ilpmegemrnfr pucyuoK cHoBa EeMoHcrpllpyer oqeBI{EIIoe
cxoEcrBo 3BoJrloqr,Iu pa3fi[rrHbrx BcIrJIecKoB B pa3JrrrqHbD( no orrrlrrlecKoMy rl{rry }Icroq-
HI{Ka)(.

3.3. OEC${(IEHVE yt T4HTEPnPETAUTTfl

Ilonyuerutte HaMI{ IaHHbre o Bc[JIecKu( MoxHo cyMMr{poBarb crreAyprur{M o6pasorr.
Cuerrp. u3fiyrleH]rfi BcrrJrecKoBoro KoMrroHeHTa aAeKBarHo onllcbrBaercf, crIeKTpoM oArropoA-
Horo cl{HxporpoHrroro ucroqHuKa c l = 1,4 no rcpaftnefi Mepe HarrepBbtx o,aryrnx pa3Br,r-

rllfi BcrurecKa. Ha uocneprnx 3Tarril( gBoJrprprr{ BcrrlrecKa Kpyr}BHa crreKTpa B orrr}lrecKr{
ronrofi qacru yBefluquBaercfi, [G,BI{)1I{MoMy, B coorBercrBlu{ c HeKoMrIeHcI{poBaIIHbIMr{
lorepfiMu ouepruu uofiyqarcuuMl{ gacrr{IlaMu. Marcurryu BcrrlecKa EBr{xercff K Hr{3K}rM
uacroraM rIpI{MepHo rro saKo}ry f^ -(t - to)-'tr. flnornocrb rroroKa B MaKcr{MyMe, tto
rpafruefi Mepe B HeKoropbrx crr) r:rf,x, pacrer AoBorrbHo 6ucrpo c yMeubrrreHr{eM qacrorbr
IrusKouacroruoro 3aBarla, 3areM ocraercfi ttoqrll nosrorrffoft s6rtlsu MaKcr{Myrua flpKocr}r
rr BnocJIeEcrBI{LI yMeubruaercfl upuMepHo KaK S^ -fi}. Xors qasrora,na roropoftBcrrlecK
Eocrl{raer MaKcI{MaJIbHoro pa3BI{TrIfl, cB.E3aIIHa.f, c nefi prarcuMarlbuaff cBerr{Mocrb I{ Bpg
MeHHatr IIIKaITa pa3BllTr{ff BCIIJTeCKa MOryT [I3MeH.flTbCfi B rrtrIpOK]IX [peAeIID( OT [ICrOqHr{Ka
K I{grolIHI{Ky, 9BOIrrcq}IOIIHbIe TpeKI{ BCIIJIeCKOB, IO.BLIEI{MOMy, OEUHaKOBbIe y pa3HbD(

I,ICTOTIHI{KOB.

Mnorue I{3 grl{x na6rroggenarrx oco6eunocrefi caugeremcrByror B rronbgy c[paBeE rr4-

Bocrlt MoEeJII{ Maprnepa u lug 1621 . B qacrHosr[, gBorrroqr{f, MaKclrManbHoro rroroKa c
qactorofi (puc. 9) BblflBrltrer, rIo-BI{AI{rvroMy., npeAcKa3aHHbre rpr.r cryrreHu pasBurt4fi.,
a ycroft.rraafi qpocrafl <popnaa cleKTpa I{3rIj reHl{fi BcurlecKa rroKa3brBaer, qro oHr{ MoryT
MoAenupoBarbcfi cl{HxporpouHbrM rmrryqerl{eM or otrEropognofi o6nagru c caMo[orflorue-
H[eM, KaK flpuurro B MoEenr.r c ygapHofi nomrofi [62] .

Teu ne Meuee HaMI{ Bbtf,BJreHbr HeKoropbre nporlrBopequr. Hanpnuep, Bc[[ecKr{ yra-
carot 6onee 6rrcrpo, a qasrora Hn3KoqacrorHoro 3aBarra cneKrpa f^ yuenaunercs 6onee
6rrcrpo, qeM flpe[cKa3brBaeTcfi B MoEeJI[. Kporvre roro, nau6onee mocrcufi crIeKTp Bclr[ecKa
B orrflIqecKu rou ofi qagru Eonxeu cornacHo MoAeJIr{ I{Merb ctleKTputlurrft }IHAeKc - 0r5,
uro He corlacyercf, c na6nrogaer"rbrM.3HaqeH[eM etoxx. =-02.

MoEem c yEapnoft somrofi [62] npencrca3brBaer raKxe, rrro co BpeMeHeM orrrrnrecK]r
ToHKaE qacrb cleKrpa BcIUIecKa EoJrxHa cf,auoBlrrbcfi 6onee rurocrofr. Mrr xe o6napyxumr,
qro B [oEasvslpnleM 6onrurrtrctse cJI) raeB flpoucxogl{r yBeJr}rqeHrre Kpyrr{3rrbr c[eKTpa
Ha gTOM yrlaglKe.

Couauro Mexry ua6nnEaeuru"r pa3Bufl{eM S*(f^\ r{ [peEcKaabrBaeMbrM B Mogerrlr
[62] xacronrxo flopa3r.trerrbHo, rrro era MoEe]rb He Moxer 6rrrr cosce]r ueaeproft. Morg{Ou-
IIIIpOBaIIHafi BePClIfl ee C BBeEeIIHbTMI{ gHepreTr{qeCK}IMII rroTepfiMr{ grIeKTpoHoB, Hanpl{Mep,
paE{aIg{oHIIbIMI{, Moxer, B}IAI{Mor o6rsoulrr u na6nrogarourrecfl orrlrlFrufi. llocfierug{e
sTanbl pa3B[TI{ff BcrrlecKa nyque naoryr 6rrrr oru{caHbr rpexMepHbrM aEua6arrqecrcuu
paquupeHr{eM r{srorrHrlrKa, noAo6uo crapofi rvrogenn [60] .

Bnusnue pa4lalffolrHbrx [orepb Ha pagBrrrr{e BclrflecKa, oco6enno Ha flocrreAlrl{x cra.
ElIfiX, He SBIIreTCf, HeOXI,IEaHHbrr"r sarcrOpOu, KaK 9To MOXHO JrerKO IIOKasaTb C [OMOrrIbrO
ueryrourefr oIIeHKI{. Hanprxeunogrb MarHr{THoro ilorlfi B KoMnaKTHbx paguo[crorrHuKax

Blc. B. Hsr'{eHeHI,Ifi 3HarleHl,tfl nJrorHocrl,I floroKa sr?, KaK @yurulan qacror]I Hll3KorracrorHoro gaBara

cneKTpa faa cuctevte rloKo.r r,IcrorrHr,rKa
{ucnenrtte ggairegus B crrcreMe na6nrogarenx AaHbI B ra6n. 3. Illrpnxoar,re JrHHrrH rroKa3brBalor npeE-
cKa3r,rBaeMbre saBllcnM:ocTn B r(alHoHrrqecKofi vogenu pac[Il,IpsloulerocE HcTowilrKa u Tpex gTanoB pa3-
BHTr.rs rrcrorrHrrKa Bc[necKa B MoAenu c ygapnoft sorrHofi, flororu or BL Lac yMgox(eHbr Ha 10

Pnc. 9. Itracrota Hrr3Korracroruoro 3aBana f*xar OyaKrlrrr BpeMeHrr (a r'{ecgqax)
BpeMeHsbre uHTepBaJrbI nepeclruraHbr K cHcreMaM rroKofl rrcrottrrnKoB. flol(asaHa rar(xe 3aBr4cr4Mocrb
fm - G - to)-' rrpu /o = -8 Mec. Ans cpaBrreu[E (xepxrrx rurarxax nunlrr)
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/,0

q5

Log6,

- /,0

0235+ /6+

)

3C 273

3C 279

-0,5

0 /0 20 t, aec

hrc.10, flnotnocrr noroKa Ha qacrore Hl,r3Kor{acrortoro 3aBaJra cneKlpa BcrrJrecKa rax @ynxqnr rpe-
MEHI,I

fhroruocru noroKoB or BL Lac yMHoxeHbr rra 10

rlo pa3nl{qHbrM oueHKaM Moxer Aocrr,rrarb Befiruuubr B = 0,2 Ic u 6onrrue- Bpeur xr{3nlt
3JIeKTpoHa, LI3JI) {arculero Ha TIaCTOTe 30 ffq B TaKOM IIoJIe, CoCTaBJrf,eT OKOJIO 2 ner npw
cl4l{xporpoHHoM MexaHI,I3Me I{3nWeHI,Ifi. 3To BpeM.fi xrI3H}I Corlacyercfi c yBeJrlqerrl{eM
KpyTI,I3HbI oIITlrrIecKu TOHKOfi rIaCTI4 CrIeKTpa BCIIJIeCKOB qepe3 [plMepHO roA rrocJle Haqala
Bo3pacraullf, floroKa Ha MI{TIJII{MerpoBbrx BoJrHax, KaK oro 6rrno noragauo B npeEbIEyuIeM
pa3[ene. Xora srl{xHl.re cllHxporpoHHbrx rrorepb 3aBrrcr4T TaKxe or roro, cKorlbKo HoBbrx
srleKrpoHoB ycKopflercfi Ha Kil){(Eofr crary4 pa3BrtTt4fl. y[apHofr BoJrHbr, orIeHKa [oKa3brBaer,
lrTO 3HeprerlrqecKr{e floTepr.r Moryr 6brcTpo [o[aBr.rrb a3rr] reHrre Bc[JrecKa Ha BbrcoKr.rx
qacrorax, .UJrs qacrorr, 1614's Iq apeur xu3Hr{ gJreKTpoHa cocraBrrfler yxe Bcero HeAeJrro.

Bce ecurecru, Koropble HaM yAarroc6 3aperllcrpr{poB.arb r{ rl3yqarb, flpol{cxopT, no-
BI{ro{MoMy, [o oAHoMy I{ ToMy xe crleHapl{Io, rloKa3blBaroureMy, qro xora Srsnvecrlre
[apaMeTpbl MoryT I,I3MeHffTbcfi oT BCIIJIeCKa K BCrr,IeCKy !tlr{ oT I{cToqH[rKa K LtcTolIH]IKy,
ocHoBHofi $uauuecrufr flpoqecc ocraeTcs BegEe r,r BcerEa reM ,(e caMbrM. Cxo,qcrso ouru-
qecKux BcrlblrreK B ,Iaqepr[Ae 0235+ 164" npor.rcureErrlo( s 1975 tt 1979 rr. u co[poBox-
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AaBruI4XCfl BCIIIeCKaMI{ paAlllol.r3JryqeHr.rfl, cBr,rAeTenbcrByer u 06 coxpaHeHr.rrr crpyKTypbr
o6r,eKra B TeqeHr.re AoBorrbuo EJ-rr{rerrbHoro cpoKa [66, 67] ,

CneAyer orMerrrrb raKxe, qro B Motrenu 162l Bo3MoxHo, rro-Br,r4r{MoMy, o6t,tcuurr
BapuaxJ4u [onflpl,I3oBaHHoro rI3nf{euut 164, 65], uro 6uno sarpygruarerrbHbrM B More-
au [60] . Harcoxeq, B norlb3y I\,IoEerrE aKrHBHbrx fl[ep, B xoropoi r rroBbrrrreHHoe r{ [epe-
MeHHoe Hx I.{3rIfIeHLre o6bflcHflIorcfl c efl.{Hofi ToTIKI,I 3peHl4.fl: HiIrrHqI,Ifl y uux agyalaruqecrcofi
peTI'TLIBI'ICTcKoft 'cTpyu, HaIIpaBneHHofi noqru ua ua6rrogareJrfl,- cBHleTeIIbcTByror pe3ynb-
rarr,I na6lrc4euufr y MHorI{x I{3 HI,Ix cra6rrx rarro Ha paAr.roqacrorax [68] . 3ru ralo Moryr
6r,rrn ugeurlt$uqupooanu c BHeuHTIMII rrporflxerrHblMr,r KoMrIoHeHTaMI,I, ua6nrcgarouquvtt-
ca y SonrruullcrBa BHeraJlaKrl,Iqecrux o6rexroB, Ho rrpoerlupyroulrxcfl HelocpeAcrBeuHo
Ha fl Apa "MatepIaHcxltx" raraK TI.IK.

4. BbrBO.Ubr

Llsyuat nrt6opxy us 21 uatl6oree I{HreHcr4BHo ua6rro4aruruxcr Ha MrarrJrr,rMerpoBbrx
I{ caHTlMerpoBblx BorlHax HcrorIHI{KoB., MbI cMourll oflpegenl,lTb $opnarr crIeKTpoB orgerlb-
Ho AnrI cnorofinux I{ Bc[JIecKoBbIx KoMrIoHeHToB B Hr{x II fipocneEr.rflr{ raKxe gBorlmrll{ro
BcrIJIecKoB Bo BpeMeHI4 B HecKoJIbKr.rx cry{ffrx. OcuosHrre BbrBo[br crre4/rcuue:

1. Cuexrprr cuoxofiurrx ypounefi, I,I3MepeHHbre BHe BcrurecKoB, rroKa3brBaror ,qonro-
BpeMeHHyIo cra6ultnocrr" floerorvry oHI,I Moryr 6urr pasroxeHbr Ha cocraB[ffrour.re or
y3erIKoB I'I [pyrux flpor.ExeHHblx KoM[oHeHTOB C KpyrbrMl,r c[eKTpaMtl Lr or KoMrraKTHoro
rgpa. Cra6rulbHocrb cneAyer I{3 MeArIeHHoro yracaHr{fl rI orHocl{TeJlbHoro [ocroflHcrBa
cBeTI,IMOCTr.r flApa.

2. ilaxe HaI,t6oree KoMnaKTHbIe flApa craHoBarct, uo rcpafrnefi Mepe qacrr.rqHor orrrr,r-
qecKl4 [po3pattHbIMI,I Ha qacrorax oKorro 200 lfu, a cpeAHflE qacrora ]Ir{3Korracrorgoro
3aBaIIa B I,Ix clerpax Ha rlopflAoK r{Llxe. Huxe rracrorbr Hl,I3KoqacrorHofo 3aBarla crreKTpa
agpa o6urr.rfi crIeKTp l{croqH}rKoB oKa3blBaercfi rlJrocKr,rM r.{3-3a cylep[o3l{uur,r r.r3Jryqegrdg
y3erIKoB; sr,rIIIe srofi qacrorbl crIeKTp nrocxlrfi BcrreAcrBue 6rusocrr.I r( Hynro cfieKTpailb-
HOrO I,IHAeKCa rr3n) IeHlrfi o[Tr{rrecKH ToHKr,rx flEep.

3. Cnertp .rlApa Moxer 6urr o6r,scueH B paMKix Mogeflu cyxr{Barorueroca gxera [54] ,
rEe fiApo o[rI{qecKI.I [po3patlHo na (rurr,r - I4K)-BoJrHax. Cnexrpallurrfr rngexc r,r3rr]qe-
HI{a fi[ep BbIIIre qacrorbr lll{3KoqacrorHoro 3aBarra cocraBJlfler or -0,15 go -0,8 y I,Icrort-
HTIKoB uaruefr nrrSopxll; cpegHee 3uaqeH?re ero -0"33 gna 6naeapos u -O,52 Arrrr KBa3a-
poB, He .fiBnflrculrlxcfl 6na:apavru" 3ro uoxer 6rrrl o6rscueHo KaK pe3ynbrar orrrr{qecKlr
roHKoro I'I3rIWeHI,Ifl (e = -0,2), KpyrI,I3Ha Koroporo yBenr.rquflacb pa,q[aUnoHHbrMr,r [ore-
pflMr.r [o -0,5, r.rlu agr.ra6aruuecrr{M}r florep.EMlr B f,Ilpe,

4. llacrora Hl,I3Koqacrornoro 3aBaJIa, [rrorHocrb rloroKa Ha Hefi r,r crreKTparrbur,tfr trn4erc
o[rfiqecK]r rourcofi qacrr{ cneKTpoB fl[ep Bbrrue qacrorbr 3aBirJra KoppenupyrcT Apyr c [py-
roM, yKa3blBilff Ha To, qro qlrcJlo cro6og,nr,rx $lrauuecxux [apaMeTpoB B r,rcTorrHlrKe orpa-
HI,IqEHO,

5. Her cyurecrBeHHoro pa3nl,Iqllff B cleKTpax cnorofo*,rx yponuefi o6rercros ruua
BL Lac, xoaaapoa-6la3apoB I,I KBa3apoB-ue 6raoapor. Ecnu xnaccusuqupoBarb o6rerrrr
IIo Ha6rp[aeMbrM cleKTparlbHbrM flapaMerpau ,S- , f*, d roHK, [o-Br{ElrMoMy, LlMeercfl
HelpepblBHoe pac[peAenen[e csofrctB or naI{eprI,IEoB K raasapavr-6na3apaM 14 K KBa3a-
paM-He 6nasapau.

6. Bce cleKTpbl Bcrt[ecKoB B [peAerlax oKc[ep]rMeHri]rrbHbrx oruu6oK r,roryr 6rirr an-
IIpoKCI'IMI'IpoBaHLI KaHOHI'IqeCKllM CIIeKTpoM o,4HOpoEHorO ?IcTo{HuKa C caMOnoUouIeHLIeM
co c[eKTparbHbIM I,IHAeKcoM B olrI,IqecKI,I IlnorHofi ttacru ororc, = *2,5 il orosr = -0,2.Sra Sopnra coxpaHflercs or BcnJIecKa K BclnecKy B pa3nuqHo rcnaccu$uryrpyenriix rrcroq-
HI'IKtx B xoAe 3BoJIIoqI{I{ BcrlfiecKa. EgrucraeuHafl oTlrerrlr.rrar nrogu$lrKarlr,rff 3aKflroqaer-
cfl B yBerI?IqeHI,II4 Kpyru3Hbl onrurrecKu rouxofi qacrra c[eKTpa [o @ = -0,7 Ha rrocfleggr{x
craAuflx 3BoJrIoILrr.rr yKa3blBarouefr na ouepreruqecKr,re rrorepu,

7. ?eoilwryan pa3nurlHt'Ix Bc[[ecKoB Moxer 6r,rrr rarcxe nogo6uoi, o6ragarorqeft 6rrcr-
pbIM BO3paCTaHI{eM, IJIaTO II KOHeqHbIM yracaHueM cBeTI,IMocT],r BCIIneCKa, B TO BpeMff
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KaK qacToTa 3aBalra ilflaBHo ABr,D(eTCfl K H]I3Kr,IM rraCTOTaM COrJTaCIIO COOTHOIUeH]IW fm -
- [2 . Ha6rrogaeuue pa3Jrr{qr{.fi B rroBeAeur.ru BcrIJrecKoB (cnerorue KpnBbrer BpeMeHHbre

3aEepxKr.r, oTHoclrTerrbHbre aMrrrrLITyEDr, KoppeJrrruxll Mexru/ pa3rrIrIHbIMI,I qacrorzMll I{

r.g.) rraoryr 6rtrr o6rrfireHbr Bapr{aUilgMr,r qacrorbl, ua xoropoi BcIIlecK Eocrl{raer MaKcI,I-

MIITIbHOTO pA3BtlTltfi, EnI,ITenbHOCTbIO BCTIJTeCKa r,I pa3[rrqHblM]I SHeprerI{qeCKLIMLI rIOTepflMI{.
8. llpocrue c[eKrpirJrbuzur $oprtaa lt o6uas eBoJrroqraff Bc[[ecKoB xopouo o6tacnsrcrcs

B MoAerr[, rge BcrrJrecK fiBrrflercfi. pe3ynbraroM ygapuoi Borrubr s agua6ar[qecKoM, peJrr-

rrrBlrcrcKoM Axere, KaK [peArroxeno Mapuepovr r luo [62] . Heroropue rrao4rSraKaul{r,
Bo3MoxHo 6onrurar poJlb pa,ruaur{onHblx 3HepreruqecKl{x norepb, neo6xogl.rtrru, oEIIaKo,
grr o6rrcueHr.rf, rrrrocKoro c[eKTpa, [ocneEyrouero yBerrr{qeHfiff ero Kpyrr.r3Hbl, orcyr-
crBI.Iff yrrfloueHl,Ifl, rrpegcKa3brBaeMoro AJrfi orrrlrrecKr4 ToHKofr qagrl..I c[eKTpa, Ha KoHeq-

Hbrx cTa,qr{fix 38 oJrrouu[ BclrlecKa.
9, flocromry cfleKrpbr Bc[[ecKoB, a Bo3MoxHo [I EEep, fiMelor oro"* = -0,2, norcasa-

rerrb gHeprerlrqecKoro pac[peAerlexl{fl 3[eKrpoHoB 7 = 1,4 gorureu 6urr ueurure,uevr o6lru-
Ho rrpr,rur,rMaercs. 3ro EorrxHo 6rrrr o6rrcueHo B Teopr,rflx MexaHI{3MoB ycKopeul{f, rlacrflu

B aKrr,rBHbrx r4pu. "YnuaepcalrHoe" 3uaqenue "y = 25 lll Moxer orporarb ror Qarr,
,tto 6orturr,ucrgo srteKTpouoB fiBItfiiorcfi. crapblMr,r, ttpereprleBlu]run 6onrrure 3ueprerl,I-
rlecKr,re [orep]r upr,r BbrxoEe ug o6lacreft ycKopeHr4ff s 6oree uporfixeuHble o6reuu, orKyAa
Bbxogr.rr 6olturag qacrr na6rrcAaeMoro 'Eeur,rMerpoBoro ta caHT[MerpoBoro LI3JIfIeH]I.f,.
Tonrro B HeKoropbrx cleu[irrrbnbrx cJrpzlfix, s Hal,r6olee BHyrpeHH]Ix rgepHbrx KoMrIoHeH-
Tax I{ Ha paHHI,IX CTaEI,IflX BCIIJIeCKOB, MbI B]IMM CBeXI{e SJIeKTpOHbI.

Heroropue Haruu pe3yrrbrarbrr TaK[Ie KaK yrr]IBepcarrbHocrb Qopuu cleKrpoB BclrlecKoB,
BbrurflEffr (uo rpafinefi Mepe Enfi uac) uegarerr{Mr.I or rIcrI,IHbrJ Epyr[e, Ha[pltMep, cxoAcrBo
B gBorrprlr{[r BcurrecKoB, .EBrrffrorctr [oKa npetrfloloxeur{eM (uoraarofi), Koropble AoJIxHbI
6urr upoaepeHbr Ha 6ontureu Kolr,rqecrBe AaHHbrx, Heo6xopruu cKooptrflH]IpoBauubre
Mlrrrlr{MerpoBbre }r cy6vruuunrerpoBbre ua6mogeuua B r.rHrepBane BorIH, rAe agpa crarlG
BflTc.fl orlTlrqecKlr roHKI4Mr,I, a BclrrrecKlr EocrrrrarcT r,4aKcr,rMarrbHoro pa:lBllTl{fi, .[axe e4un-
crseuurrfi BcrrlecK., rrpocJrexeHHbrfi scel4u cfloco6aMr.r or BnyrpeHuero poxgeHl{fl Ha BbIcG
Kr{x rracrorax Eo ero yracahrhtfl, Ha cM BorrHax Aacr HaM Bo3MoxHocrb [poBepr.ru sttsrry
peJrflTr{B}rcrcK}rx ExeroB r,r ytrapHbrx so[x 6olee AeraJrbHoo qeM oro BosMo)KHo ceftIac.

.[,auuue, [petrcrilBrreuHbre 3[ecb, yKa3brBruor na 6dmruee eA]IHcrBo [I upocrory, qeM

MoxHo 6ruro 6rr npeEBr,rgerb, yrrurbrBax otreBuEHbre otreHb pa3[LItIHbIe xapaKTep[crI,IKI{
[epeMeHHocrI,I pa,u]roucrorlHl,IKoB pa3rlurrrblx KJraccoB. Cupmaunoe 3a rHorga xaorl,Iqe-
cKr,r [pof,Bngmuefrcs flepeMenHocrbro [oroKa r,r pa3rrr,FrnbrMrr MrHoBeHHbrM]t crreKrpaMl4
eEIHcrBo a rfoprvre c[eKrpoB rr eBoJlroqu[ yKa3brBaer na o6ruyro cTpyKrypy u ep.wltrltit
o6urrafi @rsruecrcufi [poqeccr orBercrBeuHbrft ea ece ]I3MeHeH]I.fi uoroKa.
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M I4JIJII,ICEKYHIHA.fl N EPHONI,IqH OCTb
B TAMMA.H3IIYIIEHHI4 CYGX_3

0.JI. 3ucxlrx, K).11. Heunop, A.A. Crenax-flH

llo Aassuu ua6nrcgenuft Cyg X-3, rpoBeAerubrx s 1978 rony s KAO ruero[oM AereKrrpoBarlfi{ qe-

pegKoBcKnx Bcnbrrrrex ITIAII c suepurefi 2 ' 10r 2 oB c ganrcrp roqnoro BpeMeH[ perl{crpaq[ll ID(, non]4e-
Ho, qto r{3lryrregr4e raMMa-KBaflToB cBepxBgrcoKofi eueprrr, [o-BI{r,LIMoMy, nynrcllpyer c [epI{oAoM
9,22 wc. HaJruque flepfioAa 12,58 rrlc, o6napyxeunoro .[apr'.rcxofi rpynnofi s Ha6nloAeHuxx 1983-1985 rr.,
ro [zuIHbIM uaurnx na6nroqenufi no4taep[rrrb He yAilnocb,

MILLISECOND PERIODICITY IN GAMMA-RAY EMISSION OF CYG X-3, BY Yu.L. Zyskin,
Yu.I. Neshpor and A,A. Stepanian. The observations of Cyg X-3, carried out in 1978 at the Crimean

Astrophysical Observatory by means of precise time registration technique of Cerenkov EAS flux with the

B = 1futr eV showed, that the VHE gamma flux is plausibly pulsating with the period9,22 msec' Tle exis-

tence of the gamma flux period 12.58 msec, found by Durham group ofinvestigatorsaccording to 1983-85
observations has not been mnfirmed by the data of our observations'

I. BBEAEHI,IE

.flracrcperuufi rarraKrr,rqecKr,rfi ucroqHLIK Cyg X-3 [pr{BaeKaer BHI{MaHI,Ie MHorI,Ix uccneAo-

Barerrefi. Sror o6terr fi3ryWaer B oqenb rrr]rpoKoM Allarla3oHe 3rIeKTpoMarHLITHbIx BorIH -
or pa4.ro- Ao raMMa-KBaHTOB c gHeprr{flMr{ B[JIOrb trO 101 s-1gr6 sB. B ero I'I3[yqeHI'Iu

fla6flrogarorcff [ep[oAlaqecKrie r{3Meneur,rr c pa3nltqllbrM xapaKTepoM cBeroBofi KpLIBofr B

3aBllclrMocrll or rlepl,roga I{ gHeprt,tn. B peutrenoacKoM A]IarIa3oHe 3To Korle6aHuff, 6ltugrcfie
K cr.rHycouAarrbHbrM c rIeprIoEaMI,I 4,8 u [1] , 19,6 cyr. [21 , 34 cyr [3] . B Manasoue raMMa-

KBaHTOB CBepxBbrcoKofr OUepruu ua6lrogaroTcfl Te xe flepr4oEbr, flo c nyrlbcl,IpyrcIqlrM xapaK-
repoM r.r3flyqeur.rfl [4] . Kpoue roro, [o AaHHbrM cBepxBbrcoKoi xrc_prvu _o6uapyxeH rleplro[,
3i8 atreir [5], xoioprrfi npomexuBaercfl raKxe r s o6ractu l0'L10t6ln 101 . ornlr'il'I-
retrbgofi oco6eHuocrbro o6beKra CygX-3 frBrrrercfr 6orruraa MoIIIHocrb LI3JIJ IeHI{fl. florr-
Hafl cBerr{Mocrb B peHrreHoBcKr.rx I,I raMMa-Jlyqax HaxoEl,tTcfl Ha ypoBHe 1037-1038 opr/c
r,r Aaxe HecKorrbKo Bbrrle [7] . .I[nr cpanuenr{fl yKaxeM, qro rlorruafl MoIIIHocrb gneKTpoMar'

HlrTuoro [3[ytreur.rfl Kpa6orraglrofr ryuannocctt, BKrIloqa.E r,I3nyl{eHrle fiyrlbcapa, cocraBrlfler

^r 5 1037 ipr/c. Iloror gireKrpoMargr.rrHoro lI3rIyqeHI,Ifl c sHeprueft KBaHroB )plOr2 eB

or ryrlbcapa NP 0531 pauen 6 . 1033 epr/c (upr,r pacctoaul'Il{ Ao rTyfibcapa 2 xur) [8].
Cuercrprr 3rIeKrpoMarHLITHoro u3ltqeunfi. Kpa6orr.r,rproi ryuarmocu lI o6beKra CygX-3
r,rMeror 6onruroe cxoEcrBo, Ha qro yxe o6paularocb BHuMaHIae ApyrI,IMlI aBTopaMIr [9, l0] .

Bce gro [o3Bolrrrflo MHou{M l,tccrlegoBareflrrM cgerlarb rlpeAlofloxeuuf. o Hatrur{r4l,I [ylb-
capa B o6beKre Cyg X-3 [1 I ] .

.fta peureuufl sroro Borrpoca a Kpurracrofi acrpo$neruecKofi o6cepBaroplIll AH CCCP

6nl:ra coegaua a[flaparypa pr.fl. 3aililcvr rorruoro BpeMeHIl perucrpaufiu qepeHKoBcKI,Ix BcIIbI-

trreK rur{poKr,rx aruoc$epubrx nHBHeft c 3Heprfiefi >),2 . l}t " sB vr [poBeAeHbI fla1fiwE:ent4fl.
'o6beKra Cyg X-3.

2. AINAPATYPA I,I HAEJIIO.IATEJIbHbIE .IIAHHbIE

Ha6nrogeuux 6rrru upoaeEeubr c rroMorrlbro ycraHoBKll PrIB-I, lpegHa3HarleuHofi 4rtfl
perrrcrpaq[[ qepenKoBcKr,rx Bc[brrueK IilAII. Ilogpo6uee onucarue ycraHoBKI,I Aarlo Y ll2].

Ycrauorrca cocrolrr us 4 1,5-urerpoBblx rtapa6ortrrqecKlrx 3epKan c $oxycuruupaccroflHl,I-
evr 0,65 vr, n $orycax Koropbrx pa3MeueHbr O3Y, arnmueaubre fionapuo rla coBfla,qeu]Iff.
Iloporoaaa 3ueprlu perllcrpl.IpyeMblx raMMa-KBaHroB -2 . l}t ' eB. CpegHfffl cKopocrb
cqera rrepeHKoBcKr,rx BcrrbrrrreK = 90 rvrun- 1. flonosuHHrrft yror flp]rer\fllol'o KoHyca [ereK-
ropa 0,"9. Paapeularoulee BpeMfl coB[aEeHr4[ - 5 uc,

@ IO.JI, 3rrocrs, IO,?I. Heurnop, A.A. CtenanaH
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Ta6nrqal

No Ntaccusa Awnnzryga s$@er-
Ta, %

1

2
J

4

6

7

8

9

10

26.09.78
26.09
27 .09
28.09
28.09
1.10
1.10
2.10
4.10
4.10

t'\h33'm
lTh 4tm
l|h32m
1rh2Bm
17h36^
l'lhzom
7ih2gm
t7hz4m
l|h 12^
l'thzym

0,171
0,15 6
0,1 6s
0,171
0,207
0,167
0,19s
0,188
0,162
0,218

+6,316,5
+5,5r 5,6
+3,8r5,6
+10,4t5,9

-0,2t5,6
-0,316,0
+5,3t 5,3

t13,8t5,4
+3,1t5,9
+1,7 t6,0

580
820
749
788
676
589
869

725
673
612

.II,rx perucrpaquu roquoro BpeMeHr,r 6rrla coagaua cucreua, cocroflulafl u3 cr.rHxpoHr43r,r-
pyeMolo KBapIIeBoro reHepaTopa, 3[eKTpoHHbrx qacoB, Ilp]IeMHr{Ka-KoMnaparopa N7fl ut[l-
rleHl,tfi c gtaloHHofi Hacrorofr, np[eMHr{Ka cr,rruarroB ToqHoro BpeMeHr.r r4 AereKTopa BpeMe-
ur. Ilogpo6uoe olucaul{e [pI,IBeAeHo n [13] . Bpenaa per]rcrpr.rpoBalrocb c roquocrbro Ao
0,1 rlc c 3afillcbro na nepSoreury. Cta6umuocrb qacrorbr reueparopa o6eclequsaracb He
xyxe3.10-esa1q.

B csqsll c orcyrcrBl4eu a6comoruofi npuaRaxu ruKarbr BpeMeHH Bbr,qepxarb ueo6xoglt-
Myrc Toquocrb perlrcrpaql{Il Moxuo 6r,tno nurur B Teqeur,Ie oguofi uoulr. 3to ue [o3BolurJro
cB.E3arb tro BpeMeHI,I ua6rrogeuua, [or] {eHHbIe B pa3nI,IrIHbIx cKaI,II{poBaHI,Iflx.

Ha6nrcgeuua flpoBoErfir{cb MeroAoM ,Upei$onoro cKaur,rpoBaur,rrr EByMfl ceKrlr{rrMr,r
(naparvru gerercropon) ycraHoBKr4 raKr,rM o6paaotr, qro o6:nexr Haxoru,rflcq looqepeArro B

rlone 3peultfl ognofi re nr.rx (ruoprSr{uupoBaflHbrfi naeto[ I-naognr [14] ). trrurerrbHocrb
oAgoro crcaua 8 lrr.rrr. Ha6nroAeHr{s rpoBoplz.firrcb c26.09.18. no 4.10.78. Bcero 6ruo upo-
BeAeHo 97 crauupoaanufi. Ognaxo grrfr. aflaril4oa 6rur,r oto6paunr rorrbKo re cKar{br, Koro-
pbre [o BpeMeHr,I coBla[aflt,r c "6laronpr.flrHoi" $asofi 4,8-uacoBoro fleprro[a, T.e. troila-
Aanr.r B r.rHrepBarr Sae 0,157 0,212 ercro reprroAa, KorAa or, o6r,exra CygX-3 ua6lrc-
Aaercfl rIrIK raMMa-r,t3rlyqeur.r.fl cBepxBbrcoKoi sueprun. 3a nyneaofr MoMeHT 6r,rl upuarr
JD o = 24441550,542, ua{aarurrfr neprzog 76 = 0,199680 AHr, a [por43BogHa.r nepproAa
ro BpeMeHr,r T=2 .10-e c/c [15] .

Tarcux cKar{oB 6rrno oto6pauo 10, l,tx xapaKTepvcrltKu AaHbr B ra6n. 1 (cpe4uax sa
cKaH aMrlrrr,rryga oQQerra nprrBeAeua a % rc $ouy KocMr,rrrecKux nyuel,r) .

3. METOAI,IKA NOHCKA NEPI,{OAA I{ PE3YJIbTATbI ,A.HAJIII3A

O6pa6orrca AaHHbrx 6una pas4eleHa Ha 4pa 3rafla. Ha leprou orarre AaHHbre KaxJloro
cKaHI,IpoBaHI,Ia o6pa6atuaalrlcb He3aBr{cuno. flo r43BecrHoMy BpeMer{[ per]rcrpaU[r qepeH-

roscl(ofi Bc[bIIIrKIr AtIff [aHHoro 3HaqeHrrfl npo6uoro [epl4oEa Tnuaxo4lrlacl Saea g Kax-
goro co6r,rr:uf [auuoro cKaua. .[a:ree uetogoM HaJroxegrlfl 3[ox crpor{flacb Sasoraa ruc-
rorpaMMa, r.e. pac[peAerleHl,Ie co6urui no $asoarrrvr r,rHrepBanaM (6r.ruavr). flpr,r ororr,r ne-
puog pas6lrnaJlctr Ha 9 6uuoo, a 3HaqeHr.re upo6uoro flep]ioAa Iraprupoaartrcb or 8 uc go
100 c. 3naqeuue npo6roro ilepnoga r.r3Meufirrocb c uaroM He3aBr.rcr,rMocru LT =T2l(nr),
r\e ry- qncro 6uuon,z r - Arrr,rrerrbHocrb cKaHa (r = 8narau). Bcero 6r,rro cAerauo t5
. 10s ruaros (ncnrrmnraft) . .flanee K flolyrreHuofi $asorofi ruc-rpoMMe rrpr{MeHsrrcfl Kplrre-
pui flupcoua ().2u-tecr) Arff orlpegelreur.rfi Bepoffrrrocrlr cnyqaftuoro pacnpe[erreHm co-
6rtrufr qepeHKoBcKLIx BcrbrrueK no 6uuau (uuclo creueuefi cBo6oA v lpu:uuwanocb paB-
unrrnr (n - 1)).

3ra npoqegypa 6r'ua [poBe[eHa AnrI KaxAoro rls 10 cKaHoB. Cnegyer orMerlrrb, qro

pacqerbr rro:rpe6onanu 6omruoro Korll4qecrBa MaruHHIIoro BpeMeHI,I. 3ro o6crogterlbcrBo
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T a6 nnua2

IIepHos P, I rrt' f, noN.P, no
oAHoMy
crcaay (uo-
Mep cKa1la
e cro6r<ax)

8,59369
9,22090
9,47722

t0,tL37 3

r 0,13 280
r 1,96839

1600
80000

500
340

33 000
L20

100
73

1,5

83
58

3,4

0,04(4) 3s0
0 ,17 (4) 0,0 1 1

0,1r(3) 2000
0,70(1) 1300
0,76(7) 28600
0,81(10) 1900

rloBrlr,rffJro Ha Bbr6op rMcrla 6r,IHoB, Ha KOTOpbIe pa36vBaficfr IIepI,Io[, TaK KaK BpeMfl pacqeTa

[polop[IroHanbHo r{I,Ic,Iy IIrafoB, KoTopoe B cBoro oqepeAb, pacTeT flpoflopquoHaflbuo t{ucfly

6[Hoa. O6pa6orxa flpor.r3Bopnacb Ha 3BM ESCM-6M ]r norpe6oBana 6oree 100 q uauuuso-
ro BpeMeH;. Ha ne,rirr BbrBol[,rlrr.rcb cBeroBbre I(pI,IBbre fi 3tauerrvflf wr^ Tex [epI'IoAoB,

Bepo;THocTbcflyqafrHoropacnpe,qe[eHI,{fiKoTop[,Ixy[oBneTBopflnaycnoBI,11oPPx,)<
< 10-3.

floryteHuue EaHHbIe [o3BorIErII'I y6eAI'ITbcs BToM'rIToHaftAenHoeqactornoe paclpeAefle-

wre P()y') orBeqaer 12-pacnpegeneuurc. B qucrte HaftAeuHbrx [epI{oAoB oKa3arlocb 12sua\e'
t*tir., gya Koropbrx [por.{3BegeHr.{e BepoffrHocru P()y2) Ha ql{cro l,tcnrrraunfr (ruaron no

nepr.rogy) Anfi o[Horo Maccr,rBa EaHHbrx Iy' = 5 ' 10s 6uro MeHbrue 1. Hanouuuvr, qro reope-

T[qecKr.r raKI,Ix 3uar{enr,rfi gonxuo 6trno 6rrtr oKoJIo 10..UIIfl caMoro Miu]oro 3uaqeHfifl

P?X') [polr3BeAeure P . iy'-( 0,005 4lrs ogHoro cKaHa; flocKorlbKy HaMI4 aHartu3tlpoBanocb

10 Nracct,tsoe, ro Bepoflruocrr c.nyuafiuoro orKrloueflufl. paB*a 5%. B ru6n. 2.r.pueegeuw 12

lepUoAOB, r,rMercUlllx MLIHLIMaIIbHOe 3HaqeHI,Ie [poI,I3BeAeHI,ls P. N. Mrr yxe oTMeqanu [pI{H-

[uluarrbHyro BaxHocTb Borrpoca o flpupo[e ucToIIHI,IKa raMMa-I,I3[yqeHl,lfl CBepxBbIcOKofr

3Hepruu, [o3ToMy. HaM llpeAcTaBilfreTcfl,, r{To AocToBepHocTb Haft[eHHoro flepl{oAa, paBHafl

l_-P . N. k = 0,95 (k = 10- qucJro Maccr.rBoB) HeEocrarollHo BerII,rKa Anfl yBepeHHoro yr-
B epxAeHufl o flyn b cr{pyouleM xapaK re pe raM Ma-I,I3rIy qel{t s..

flnt 6otee Ha[exHoro BbrrBJreHr.rfl uynncaguir 6rua npoeegeHa coBMecruax o6pa6otxa
scex 10 MaccI,IBoB, t.e. rropoft grafl aHaJII,I3a.

flocrcolrry, KaK yxe roBopr,rfiocb Bbrrre, Mbr He ul'zelu Bo3MoxHocrI,I cBa3arb c [ocra-
toqgofr Tor{Hocrbrc rro BpeMe]I]I [aHrtbre orAenbHbrx cKagupoBaHlIfr, ace MaccuBbl AaHHbIx
o 6pa6arrrrarr{cb K aK He3aBI,rcr{Mbre.

Mo*uo [oKa3arb, rITo pacflpeAerreH[e cyMMbr sHaqeuuft x2 Ms r,Byx He3aBLIcI,IMbIx Mac'

cr,IBoB c wtcrrawu ctenenefr cao6o4rr ur r4vzeert, roxe 12-pacnpe,qeneul'Ie, Ho c rMcrIoM

cteneuefi cro6ogu, paBflbrM v1 +D2. I,Is o:roro MeroAoM MareMaruqecrcolt rlugyrcqllll lerKo
ro[)I{I,ITb, r{TO 3TO [paBUrrO ClpaBe&'InBO r,I AIfi rIpO[3BOrIbHOrO :qd/,AflA CrAtae lrrx [16] .

flolrsyxco eturnl upaounoM, Mbr IlpoBenfi BbFMcrieHI,re suaqeHl4fi t' no acernl cKaHaM c

10
MaJrbrM rrraroM rro neplrogy r,r noflyqurta 3uaqeHr,r-ff cyMMbr E yi' .llpw.3ToM 3naqeHufl flepuo-

AoB rpr,rBoAr,rrlrcb K eAr,ruoMy 6aprqeurpuuecKoMy a ,r.rl* 4onnep-o$$erta u:'sa op6lr-

rarrbHoro BparrleHr,rfi 3erraru. Pe:ylrrarr,r raxoii o6pa6orl([ [pl4BeAeubr s tofr xe ru6t. 12

psrt 12 flepriotroB co 3HarreHr{.fiMuP. N ( I (Pt - BepoflrHoctr,, uai4euuaff IIo oAHoMy cl(a-

HY,Pz - nO AByM COCeEHLIM CKaHaM,Pl 6 - uO SCeNa l0 Cxanavr). flprlaegeuuile s ra6t.2
3uaqeur,rfi [porl3BeAeHr,Irl Beporrgocrr,I Ha rlucrro r.rcnonarud ecrb MHHI4MtITILHrIe B [HTepBaae

or (Zs - lOAf)uo (Zo + 10AI), rae To - Haft,[eHHbre Ha nepBoM orane o6pa6orKrl 3Harle-

Hr.{fl flep]roAa c Har.{6orrbrxuwru y'. Kpoue roro, HaMLI 6rrn o6pa6orau L{HrepBarI 3uaqeHui
replroAoB or12,42ttcEo12,64 rnlc.3naqeuue T= 12,5908 Mc6buoronyqeuoBpe3yrlbra-
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1,5
2,4 .t0-4

t40
t12

1560
4',t0

t4,3240s 0,s3(9)
t4,s'122t 0,40(8)
t7 ,83tr2 0,00s(7)
t8,441.19 0,76(4)
19,90s97 0,86(7)
2t,06156 O,l4(1)



4flfiil' ID
27.09. 78

0 4,, /,0 0 4i Qau /,0

Oa3oBaf, DtcrorpaMMa An.r reptroga T -- 9,22090 tyrc
a - FJIB cKaHa No 3 (27.09.18),6 - wrtr crana No 4 (28.09.78)

re aHanLI3a EaHHbrx Ha6rroAeHr.rfr ucroqHr,rKa CygX-312ceHrfl6pf 1983r. B reqeHl,Ie ceMI,I

Mr,ruyr npr.r Sase 0,625 4,8-uacoBoro rrepuo[a .Il,aprucrcofi rpyunoft [ccrreAoBarenen [17] .

AHarHs 6rrn uponegeu MeroAoM HaJIoxeHr,Ifl 3rox c r4ctroJlb3oBaulreM KpHTepI{q Psnea s uH-
repBarle fleprrogoB or 10 rr.rc go 50 c. Xors oror trepuog,ne 6r,rro6HapyxeH cpegu 100coor-
BercrByrolqlrx uau6om[ffM 3HarreHr,rflM y' , TeM He Meuee AaHHbre Harrlr{x Ha6nroAeur.ri TaKxe
6uru npoauarru3r,rpoBaHbr Ha BTopoM eraue o6pa6orKr4 B r.rHTepnare npo6ulrx [epuoAoB or
12,42 rvc go 72,64 Mc. TaKoi LrHTepBan [or4cKa [epr4oAa 6rrr rr.r6pau r,r3 cneryrcuux cooG
paxeuurT. Bo-nepnr,rx, aauru na6rrcgeuut 6avru ilpoBeAelrbr ua 5 rer paHbure, ueu ra6nroge-
ur.rx !,aprucrcofi rpynnu [17] .I,lsueueHr,re neplro4a 3a crrer 3aMeAreHHr BpaueHr,rfi rlyn^bcapa
3a 3To BpeMrr Moxer cocraBuTb AT= TAt= 0,06 rvrc, ecnu [pHHflTr, vto 7n = 4 .10-" clc.
flo-nugunrouy, TpyAHo oxll,qarb 6onrruefi BerI[rMHbr 7n. Bo-nropux, r,t3-3a pasnuwtr $as,
npu Koropbrx Berlucb uabrrogeuur .Il,apvrcrcoft rpynfibr (V = 0,625) 14 Hartu Ha6firoEeur.r.fi
(p - 0,2), pa3uocrb lepr{o[oB Bcrre,qcrBr,re AolnepoBcKoro cMeuIeHr4E npu op6uranrnou
ABr{xesfltlll flynbcapa Morrra Aocrr,rr::Lyru LT2 - T2vlc, rAe y - cKopocrb op6urarruoro ABr{-
xeElrfl [yflbcapa. flocronrrcy op1u'ranrua'. cKopocrb BpflE flH lpeBbrrrraeT 600 rcv/c, ro
LTz4 0,05ruc.Torga0,01 rurc( A?n < 0,lllrc..II,nqraparrvtr6rrnnccre4oBageule6onr-
urufi urtrepaafi [eprroAoB 12,42-12,64 uc. Hu flplr oAHoM 3saqeuu]r npo6noro ileprroAa
ne 6rrno nonyqello Bepoflrnocrr.r P?X'), orneuarcrqefi ycrroBr,rrc P. 1/ < I (rvnrrrurvranrHaa
P = 1,2. 10*) H:a\.nfl. orAerrbubrx cKauol, HuNtfl,correraHlrflHecKoJrbKr,rxr,rJruBcex 10crca-
HoB c [eplroAol,r, 6ruorcutr rc uafi4enuotry.flaprvrcrcoft rpynuofi.

Tarcurr o6pa:ou, HaM He y[alrocb floflyqr,ITb roATBepxAeHr{fl cyulecrBoBa}Mfl [ynbcfipyrc-
uero I,I3nyqeur4fl c rreplro.qoM oKorro 12,59 tvrc.

.[ra ocrarrunrx ouaqegui Bo3Moxubrx nepfio[oB 6rrno noryueuo, qro fipor,r3Begeurie
BepoErHocrrl P()X') Ha rrrrcJro r{cflbrraHr,rfi flpeBbrrrraer eq4:flvr\y [Irfl Bcex [eprroAoB, KpoMe
T = 9,22090 r,rc. .UIx ororo flepuoAa 3uaqeur,rrc X2 EItr. cyMMbr 10 crcauos coorBercrByer
BepoflrHocrl,I N . P()X') = 0,01, a EI-fl. cywl/Ibr AByx cKaHoB (3-ro r.r 4-ro) coornercrByer
N . P()y2)= 2,5 . 10-s. Ecru yqecrb, qro Bo3MoxHo 9 rona6usaquft coce4uux cKaHoB, ro
BepoflTHocTr, cnyqafiHoro coBflaAeHr,rfl paata 2,2. 10-4. Tarar arrcoKafl [ocToBepHoCTb
pe3ynbrara (0,9998) Aaer HaM ocHoBaH[e nonararb, qro 3Aecr, Mbr r.{MeeM Eerro c [ynbcr{-
pyrcur,rM Bo BpeMeHr{ IIoroKoM raMMa-KBaHroB cBepxBbrcorcoli suepruu. Avnnury4a oS$er-
Ta B 4-M cKaHe cocraBrrs.ertl),4To (cu. ra6n. 1), uro B [Ba pa3a rlpeBbr[raer crarr,tcrr4qecKyr)
onru6xy, a s 3-Na cxaHe sS@ercr He crorrb BefiuK (+3,8%).

.II,nx 6oree .[erarlbHoro I,I3ryrIeHLIfl Sa:oeofi rr4crorpaMMbr IIepHoA, 6rrn pa:6ur ua 17 6u-
noa. flolyveuHble cBeroBbre KpI{Br,re [peAcraBneHbr Ha ptrcyuKe. Karc BHIHo ]r3 pucyHKa,
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Saaonax rncrorpaMMa cogepxfir o,q[H rrr{K. IIIupraHa rluKa B 3-rtE craHe, nonyqeHHafl

27,09,78, cocraBrrfler oguu 6uu (ll17 nepuoga), n 4-vr (28.09.78) oua, rIo-BI,IAHuouy, 6orr-
rrte (- ll9 flepuoga). Crolrr orMerr,rrb, qro rpla paz6uexuuua 17 6ur.os 3Haqeulie y2 gnx cyrut-

Mbr AByx cKaHoB (3-ro r,r 4-ro) uonyurocb raKlrM, uro PQ12) = 2,4 . lO-12 .Y,rt.Irbnas ,r[rc-

rlo Bo3Moxur,rx npo6uux nepltogoB r,r qucJlo fiap cKaHoB, Mbr flonflaeM ArIfl BepofiTuocrl,I
clyuafiuoro pacnpe[efleHufl. .u:z.aila qepeHKoBcKI,Ix BcrIbIIueK IIo [ep]Ion/ 3HaqeHI,Ie 2 ' l}-s .

4. OECyI(AEHIIE nOJIytIEHHbIX PE3yJIbT,A,TOB

Tarcuu o6paeou, MoxHo c yBepeHHocrbro cKa3arb,,rro 27.09.78 u s [epBoM cKaHe

28.09.78 ua6mogarocr rryJrbcrrpyrcuee Lr3rryqeur,re raMMa-KBaHroB cBepxBbrcoKoft gueprul,I

or o6t'ercra CygX-3. I4ueercs HecKorrbKo ocHosauufi Ans rarofi yBepeuHocrI,I.

Bo-reprrrx, Mbr paccMarpvBau Becb Maccr.{B ua6rrc4arenrHbrx Aauubrx, ArIfl Koropblx

$aaa leNnr B r,rurepBaJre 0,157-0,212, r.e. B r,rurepBaJle, Korga Moxer ua6nrogatrca noror
raMMa-KBaHros. He [e[aercfl ur{xaxofi 'grr6opru:

Bo-rropux, paclp.eEeJreHue 12, nocrpoeuuoe tro BceMy 3roMy MaccHBy ,qauubrx, coorBer-
cTByeT TeopeIr,rqecKoMy, qTo AaeT yBepeHl{ocTb B rrpaBr.rrrbHocTrr o[euKLI BepofTHocTI,I
P?x'). Xorerocn 6u orue:urrr, qro [oBorrbHo rlacro rlpl,t oueuKe llocroBepuocru o6uapyxe-
Hr,rfl pearrbHoro fleprro[a nynrcaqr.rfi BepoflrHocrb cnyuafiuoro paclpeAeleHun to 6ur.av,
flolryqeuHyro B oAHoM r,r3 cKaHr,rpoBartr,z^fi (unu uflTepBarroB apevreru), yMHoxaror Ha BepotrT-
Hocrb, IIoJryqeHHHyro B ApyroM lrurepBarre BpeMeur,r. Taxax npoqerypa sBrltrercfl B KopHe
rueeepuofi rr flpr,rBogr,rr K cr,rfibfloMy 3aBbrrueflfito AocroBepuocrr,I pe3yrlbrara. Brtrue Mbr yKa-
3arru yxe, qTo ec[I,I [pr{ IlorrcKe llepr4o[a uclorrb3yeTcfl HecKorrbKo He cBfisaHHbrx MexEy co-
6ofi untepnanoB BpeMeHH (orcnosuqufi), ro Er.E orler{Kr,r AocroBepnocru ueo6xo4.rMo cKrla-

EbrBarb 3HarleHr,rr Kpr,Ireplrfl yz u uucna crenegefr cao6ogrt, lI flaxogr,ITb BepoffTHocrb yxe lto
3Tr,rM Ben[quuarvr. Kpoue toro, Heo6xoMMo yMHoxarb BeporTHocrb cryqafiHoro oTKrIoHe-
HVfl HA qr,rcrro Bo3Moxnr,lx xovr6uuaqui uutepsaflos Ha6nrcaeP.uh.

Moxet cnoxlrrbcfl Bfieqarrreutae, rrro EocroBepHocrb 0,9998 He raK yx BeJIriKa ArIfl yBepeH-
Horo yrBepxgeuraa o6 o6uapyxeuru flyrrbcr,rpyrcqero xapaKTepa rz-:.fiy.lrerva. Ho noryueuuue
no 17 6uuana cBeroBbre Kpr{Bbre, BepoflTuocrb cnyvafiuoro pacrlpe4erleHvfl anfl. Koropbrx coc-
raBrrffer 2 . l}-s, He ocraBrrflror couueuufi Sopuanrnoro xapaKrepa B pearlbr{ocrl{ o6napy-
xeHHoro fleprroAa.

Tarclrvr o6pasou, MoxHo 3aKJrroturb, qro o6tercr CygX-3 cogepxl,Ir rlynbcap, Bpalqarc-
uJui,rcs. c.repr{oEoM 9,22090 rr,rc (na 28.09.78 r., ueprEog 6apuqeurpuuecrui) u ugny.Ianrtlrtfr
trpr4 groM raMMa-KBaHTbr cBepxBbrcorofi eueprrlr. B uaureft lanarrlrre oro atopofi nocle
lynbcapa r Kpa6oenguofi ryvtauuocm rarofr o6rexr. flotorc raMMa-KBaHroa c oueprrefr
>101 2oB n unnynrce paBen 2.l}-r0rcgaur cM-z. c-1 , a cpegruafironepuory -1,3.. l0-1 1 KBaHr . cM-z .c-'. B npoqeHtax x $ory KocMrqecKllxryuefi [yrlbcl,Ipyrcuafl qacrb

ro'ror 27 -28.09.78 cocraBrrflrra 5,6 ! 2,5Vo, a cpeguufi rno6arrsufi e@Qercr coclasurr 7 ,l I
! 2,5%. Tarlrrra o6pasov, [yn6cr..rpypuee [3[yqeur.re cocraBrlfler cyrqecrBeHgyro qacrb ulo-
6anruoro noroKa, a Bo3MoxHo,I,t BcIo.

Be:ycnonno, 6lrro 6rr BecbMa rIeHHo, ecru 6u auaJlorlrqHbre lI3MepeHI,Ir 6r,rrlt npoaegeurr
u Ea .qpyrl,Ix ycraHoBKax, per]rcrpr{pyBulHx qepelrKoBcKue Bcrlbrrrru IIIAJI.

Anroprr trpr43Harenbutr M.M. Eacxo 3a coBerbr r,r rloMoulb B rIpoBeAeHnId pacqeroB Ha

3BM BSCM-6, B.M. Bnagnrranpcronry, B.I. Illurory u B.II. Oontuuy 3a [orle3ubre o6cyxge-
Hr,r.E [onyqeflHbrx pe3yrlbraton, C.I. Koqerroaoft r,r T.M. Ctpemurr sa 6olruryro pa6oty no
rroAroroBKe AaHHbrx r o6pa6otrce.
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yAKs22.2

CHCTEMbI, YKOPAqI4BAMI44E OOKYCHOE PACCTO.SHHE

[IIfl EOJIbMID( TEJIECKOIIOB

I.M. llouor

,{aH o63op cyxlecrBylouux upeo6pasorarenefi Qoryororo paccrof,Hu.f, r{ yKa3iurbr rrx }reAocrarKr{,
Ilpegnoxeua y[poutreurt?u 3epKanbrro-rlmr3oBaf, cxeMa c MirJrbrMr.r fioreprMr-r caera. flpuae4eua MeroAr,rKa
ee pacqera. Blrnomren pacuer npeo6pa3oBarenr K rnaBnoMy Sorycy 6 u renecrona, Cucrertla c npeo6pa-
3oBareJIeM flpeAqa3HaqeHa Alr, u3yqeals cna6rtx o6rerros r{ ux cneKTpoB, [aurr aapnaHrrr npeo6pasooa-
Ters c BHelrH[M H BHyTpeHnr{M pacfloloxeHner"r Qoxanurofi [oBepxHocTu.

FOCAL LENGTH REDUCTION SYSTEMS FOR THE LARGB TELESCOPES, by G.M. Popov.
The review of the existing systems for reducing telescopes foci is fulfilled and their shortcomings are discus.
sed. The simplified mirror-lens system with small light{oss is suggested the method of the design of this
system is described. The design of the system for reducing the focal length of the 6-m telescope isfulfilled.
This system is intended to investigate some faint objects on the sky as well as their spectra. Alternative
designs of this systems are presented having the focal plane inside or outside the system,

1. BBEAEHI{E

Boatnrre coBercKl,Ie rerrecKorrbr c uIaBHbrM 3epKarroM MaMerpoM 2,6 tvt v. 6 l,l r.rueror
(foxycHoe paccroflHr,re ulaBHoro 3epKarra oKorro l0 rr,r u 24 &r coorsercrBeHuo. flpu cronr
3HaqI,ITeJIbHoM Sorycnorr paccroffHlru pa3Mepbr zso6paxeuni 3Be3A oKa3brBarorc.fi 3Haqu-
rerlbHo 6orrure 3epHa (enervreHra) cBeroflp[eMnlrKa (Qororuracrr.ruru, [I3C-r"rarp]rq],r
I,I Ap.). 3ro o6ycnoBJreuo arMocsepuuvr ApoxaHr,reM r,r HecoBepueHcrBoM onrr,rKlr. Pesynr-
TaroM .rlBrl.Eercff [orepfl rlpoHuuarcuefi cnnr,r reJrecKofla, qro BlepBbre 6buro rloKa3aHo
A. Mefinenorvr [1].

fta 6opr6u c yKa3aHHbrMrr He&ocrarKaMr,r A. Mefiuen [peAroxnl npr{MeHr.rrb onrr.r-
qecKl{fi npeo6pasoaarerrb, T.e. crrcreMy, yKoparMBarouyrc +oKycHoe paccroffHr,re rerrecKorra.
B pesyrrrare Mr,rHnoQorycuufi TerrecKo[ nesrrcorofi cBerocr{rrbr upeBpaulaerca B cBero-
culruufi r,IHcrpyMeHr c BbrcoKo[ rrpoHr,r[arcqeir culJ.oir [pr{ Ha6nrctreHr,rrrx rorreqHrrx o6rer-
ron u ygo6Hbrfi TaKxe gla ua6rrogeHr,ri fiporflxeHHbrx o6beKroB MrrJrofi ,pKocru (ryrtrau-
Hocrl{, rarlaKr}rKr.r, KoMerbr r.r Ap.). llogo6nyro ctrcreMy A. Mefinen [pr{MeHr,u K Kaccerpe-
HoBcKoMy Soxycy AByxMerpoBoro peQnerropa o6cepBaropr.ruMaK-AoHzuIb,4 (oruocurenr-
HoeorBepcrr.Ie A=l:.1,36) urcpeQparcropy fiepKcKofio6cepBaropr.ul corBepcrr.reM I M
(A = | : l9). Xora clrcreMa A. MefiHera 6r,Ea usroroBrreHa r,r3 ceprrfiHbrx o6beKrr.rBoB crox-
Hofi KoHcrpyKuLI[ rI o6ragara 6onruupru aoreprMrr cBera, oHa no3BoJrr{na pe3Ko yBenurmTb
upouuqarc'u1ym cIIIIy TerIecKoIIa., flpr,r srona vracurra6 r,r3o6paxeHr,rff xorfl Lr yMeHb[Irurcff,

@ I.M. Iloncls
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Ho pa3perxarc:n\afr. cwft He flocrpar,iua r,r Bce eue onpeAens]racb arMoc$epurrlr ApoxaHI{eM.
Kauepa A. Meiuena coAepxr,rr rpr,r ocHoBHbrx 3JreMeHra: l) rorenyro II,IH3y, yMeHblrIarcuyrc

pacxoAr,rMocrb rloJleBbrx [y!rKoB, Ho He Men.slouyrc lrx a[eprypbl, 2) rcolllluarop u 3) rca-

nrepuufi o6rerrus. Bcero rarrepa A. Mefisena cogepxlrr l l nuxa, npaKrI4rIecKI.I He nponycKa-
er ynrrpaSuorreroBbrx lyuei u urvreer 6onru-rlre rlorepr,r csera. Hecvorps Ha 9ro, KaMepa

Mefiuela B ptrAe ea4au ce6a olpaBfana. .Il,arlHefruee pa3Br.rrue uop,o6urre cllcreMbl Ilonyqluu
n pa6orax Kypreca [2], Kyprec pa:pa6orar 3epKa[bHo-n]ru3oBylo cl{creMy K rerlecKory
c ArlaMerpoM rrraBHoro 3epKaJra 193 cu (A = l:5). Cracrer"ra coAepxr.rr 8 rl,tHs 14 3epKillo
KaMepbr. Ona ur,reer A = 1 ; I npu nore 3peHufl 7ol2'. B AanbHefrIUeM Kyprec [3] npea-

Jroxr,rJr cr,rcreMy, yKopauBarouryrc $oxycHoe paccro.fiHlle rerlecKo[a c D,= 3,5 t''r, uo pa6o-
rarouyrc n $oxyce reJrecKorra Pnua-KperreHa; clcreMa sKBHBarreHTHa rerlecKorty c A =

=l:lucnoreu50'.
P. Bunrcon [4] npoaenal 6olruryrc pa6ory no pacqery npeo6pasonarenefr $oxyuroro

paccrolrur4ff. On, u uacrnocru, paepa6oran npeo6pa3oBareJrb, y KoToporo qacrb onr[qecrofr
cr.rcreMbr floMeuena rrepeA rrpoMexyroqHbrM lrso6paxeHuev. CoeronpueMHLIK rvroxer 6r,rrr
ycraHoBrreH KaK B rrpoMexyroqHoM r,rso6paxeuuu, raK H n $orarrnofr IUIocKocrI,I yKopa-

uaaarcu1efi KaMepbr.
Onur upnueueuua npeo6pasonarelefr rro3BoJr.Eet c$oprurynrapoBarb cleAyloulue rpe6oea-

HI,I.fl K HI,IM:

l.flpeoSpasoBarerrb AonxeH r,rMerb 3HarMTeJrbHoe none 3peHI,Ir, corflacoBaHHoe c pa3-

MepaMH cBeToIIp}IeMHI'IKa,
2. Ilpeo6pa:oBareJrb [oJrxeu 6urr paccuuraH c yrleroM Kar{ecrBa orIrI,IKI,I nurarculero

TerrecKofla u arrvroc$epHoro ApoxaHr,Is raK, vro6rr pa:naep uso6paxeul,Ia 3Be3AbI B Terle-

cKotre, o6ycnoeneuurrfi arrvrocQepuofi ryp6yleurHocrbro, He rtpeBbllxzu pa3Mepa [.ErHa

pecce flHvfl , Bbr3BaHHoro a6eppaqualtr.
3. OH Aonxeu BHocI,ITb MIIHI{MaJIbHbIe rlorep[ cBera.
4. Ilpeo6pasoBarerrb AoflxeH r,rMerb Mr,rHr.IMaJrbnbre ra6apuru I,I Bec, npocrylo I,I TexHo-

NO il,IIIHYIO KOHCTPYKUI,Irc.

Ilpeo6paaorareJll{, ylloMflHyrble Bblt11e, KaK I,t Apyr1ae, o[uCaHHbIe B nnTepaType [5],
He yAoBnerBop.rrror 6olrunaucrny [epequcrreHHrrx rpe6oaauufi. B utlx o6brt{Ho fipllMeHflIorcfl
acQepuuecxrae rroBepxuocrr{, qro 3arpyAH.f,er [3roroBJIeHlIe ontltru. Kar trpaBtlao, clloxHocrb
ux orlTl,IqecKofi cxevuo6ycrroBJleHareM, qro oHLr npeAHa3naqeHbr Afifl rIpI,IMeHeHI4.tr c lIHTep-

$epenqr,ronnrr n cneroQrrnbrpaMlr r,r Apyrr.rMr.r gJreMeHTaMr{, rpe6yroqlrtrllt flapanJlerlbnoro
ny,nca nyuefi BHryp[ npeo6paoonarela.

3uaquterrHoe yfipouleHr{e ontuqecroi cxeMbr rr cur.{xe}Iue florepb cBera B cl,IcreMe Moxer
6rru nolyueHo, ecJrl,r orKa3arbcff or r.Ic[oJrb3oBaHr.rr napaJlrleJlbuoro nyura lyvefi, uro,
pa3yMeercf,, HecKonbKo orpaHuqr.rr Bo3MoxHocrrr c?rcreMbr. Ilogo6nax yflpoueHHa.fl cl,Icre-

Ma flpr{MeHflercfl, c o6uwruuu orrrr,rqecKrrMr{ cneroQurrtparutr (orparueHHbIMI,I B Macce

creraaruu) ilnu 6es HUx; wff flonyqeHr,r.fi c[eKTpoB 3Be3A MoxHo npr,IMeHarb "rpLI3My"
(rcorvr6lluaqr.rrc [pr,r3Mbr c flpo3paqHofr &r$parcquouHofi peuerrofi), nl'16o cneuuanbH/I-o
lpr,r3My trp.EMoro 3peHr,rfl, Koropas Moxer pa6orarb B HerIapanrIeJIbHoM flyqKe ny.Iefi [6].
flpu orona orflagaer ua4o6uocrr B KoJIJII,IMarope u cilcreMa cocrorlT TonbKo I{3 JII,IH3bI trort,
H KaMepbr. Ifenecoo6pa:Ho [pr{MeHr.rrr Hau6onee flpocryro 14 rexuoJroruqnylo KaMepy -
MeHr,rcKoBylo orcreMy Marcyrooa, npeo6pasonaHHyro &fltr pa6orrr B HenaparrerbHoM flyrlKe
nyuefi.

2. METOAI,IKA PACIIETA NPEOEPA3OBATEIIfl

Ourlrqecrca.s cxeMa y[poueHHoro npeo6pasorarenr $orcycHoro paccrotuut psrtr 6otrt'-
uroro renecKona flpr.rHr,rMaer Br,rA, lr:o6paxeuur,rfi ua pltc. 1. 3Aecr F - uro6paNeH[e, co3AaH-

Hoe [r,ITaroulr,rM TeJlecKononr, (gna 
"p^i*ocTI,I 

Ha3oBeM ero I]peAMerorur), F' - uso6paxeHue,
flocrpoerHoe npeo6paaorarerreM, ] - nuusa nott,2 - MeHL{cK,3 - seprcano; ilpepblBl'{c-

TbrMri JIr,rnr.rffrwr uao6paxeHo Bo3MoxHoe fioJloxeHr,re Mcfleprupymruero 3rIeMeHTa I.{JII.I

cnero$lurrrpa. Ilpeguonaraercfl, .rro uro6paxeHr{e, co3AaBaeMoe IIuraIouIIrM reJlecKortoM,
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Brc. 1. OcHosuoil aapuant npeo6paeonatelr QorycHoro paccrof,Hll.fi
F - nao6paxeHr{e, cogaaHuoe grrrarou-grM TerrecKorroM, F' - nso6paxexue, nocrpoeuxoe npeo6paeora-
rener"r, I - JrI{H3a ,J.oln, 2 - MeHrrct<, 3 - sepxarro

He r,IMeer aftppaUuil. [IoEo6uufi flpeo6pa3oBarenb Moxer flpHMeHflrbcfl KaK B rIpflMoM

Qoryce reJrecKo[a, raK r,r B KaccerpeHoBcKoM $oKyce (unta Kyge, Hscul.tra) [7].
I[aH3a,nolIx, KaK rlpaBlfro, rroMerrlaerc.fl B6nHgr.I or ulrocKocrr,r H3o6paxenl,I.tr, co3gaBae-

MOIO [r{Tarour,rM TeJIecKorroM, rlo3Torvryeea6eppauuHBecbMaMirflbr. B qacrHocTr,r, flonepeq-
nax cSepnuecraa a6eppaqr.r8, Bxocr.rMaf, rrr.rH3ofr rloflfl, comacHo [7] onpegerlflerca $opr'rynofi

6' ='l--Jn,6, (1)
32n3

rge 6'- AuaMerp flflTHa HaHMeHbIuero pacce.EHr.Ir, n - rroKa3areJlb [peJroMrretut, A -
orHocuTenbHoe orBepcrlre [r{Taloulero rerlecKofia, d - ronuluua rr,rH3br.

Iaa (1) cJreEyer, rrro trpu rex orHoorreJrbHbrx orBepcrr.rflx, Koropbre r,IMercr 6onrrtute
reJrecKorlbr (A = l:3+l:5), a6eppaquefi 6'Moxuo npeue6peur.3auerurt raKxe, rlro
III'IH3A IIOJIA BHOCI{T HE3HAIMTEIIbHbIE KOMY, ACTI,IIMATI'I3M, KPI'IBI'I3HY TIOJIf,, E.}ICTOPCHIO I,I

xpoMaru3M. 3ru a6eppaqlrr4 paccMorpesrr f .I. Cnrocapenuu [8]. Ha [epBoM ora[e pacqera
a6eppartrr,rrun [r,rn3br rrofi.tr Moxno npeNe6peur r{ paccruTbrBarb roJrbKo KaMepy, 3a[aBa.tr

AuaMerp orBepcrr{ff ee, paccroflHr.re s [peAMera F or KaMepbr, nuuefiHoe yaenr.rueuue B

n runefiHoe ttor.e 2y B firrocKocrr,r r.{3o6paxeHufl flr{rarcrlero reJrecKola.
Pacqer KoHqeHrp[qecrcofr clrcrervru Marccyroua cBoA]rrcfl K r,IclpaBrrenrro ee c$epuqecroli

aftppaqrau rr BbrrucrreHr,rrc xpoMarr,rqecrlrx a6eppattuir vr Kpr{BH3Hbr nora (xpotutarr,IqecKr,Ie

a6eppaqur H KpI{Blr3Ha norr.x Moryr 6trrr ucnpaureHbr roJrbKo fl]ireM ycloxHeHlI.E cl{creMbl,
rITo Hexerlarenrno). Bnpoveu, xpoMarr,rrlecKue a6eppaquu eroft cl{creMbr, KaK [I3BecrHo
r.r3 rpyAoB Marccyrora [9], rurannr u rro3BoJrflror paSorarr B EocraTolrHo uruporofi o6nacru
c[eKTpa; c rcpunusuofi rIoJr.E, KaK ugBecrHo, MoxHo 6oporucn HecKoJrbKrrMn cuoco6aun -
lp[MeHr{Tb cBeronpl{eMHr.rK, r,I3orHyrbri no c$epe HyxHoro papyca, }Ic[orlh3oBarb BoJIoKoH-
Hyrc [r.rH3y, rrt,t60 [l.rH3y fluaqqr,r-Curura.

O6uras r4 rorrHafl Qoprrryna gnx yrnooofi csepuuecrcofr a6eppaqur q npol,I3Borrbuofi roH-
ueHrpuqecKoft cucrevtr urrreer oug [10]

. fl,H H ll fl,H n,II\n=arc$n -arcsm-- L larcsln arcslnsl,' n*+rFP P i=l \ tti+rti n;ri I a)

t\Q n1, ttZ, ,., llk+t - [oKa3aTerI]I [peIIoMIIeHufl, H - pacclo.EHl{e oT ueHTpa Kp}IBI,I3HbI

cl,rcreMbr Ao Jlylm, p - nnnefinoe yBerll,rqentle c]IcreMbl, P - pacctorH]Ie or rlpeAMera [o
rIeHTpa Kpr{Br,r3Hbr IloBepxHocTefi cncret"ffir, f t,t2, ... ry - pa\ulcbl KpLlBLt3HbI nouepxuocrefr,
k - qlcro floBepxHocrei. 3arrerurr, qro P csssauo c paccroflHlreM s or rlp€AMera go ueprofi
[oBepxHocTr{ c}rcTeMbr oqeBuAHbrM BbrpaxeH}IeM

P=rr-s.
Paccroauue P'or naparcuaJrbnoro uso6paxeunx AorreHrpa KpLIBLI3HbI loBepxHocrefr cucre-
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Mbr paBHo

p,=Ap=rk_s,,

rAe- f ' - paccro.EHl{e Ao rlapaKcl,IalrHoro ueo6paxeHr,rff or nocreEneft rroBepxnocrr{ crrcreMbr.
MoxHo pa3rloxurb (2) a crenennofi pag no crenensvr H; norrywvr, coxpa1fl6, rrrregbr ,qoceAbMoro [opffAKa BKrrrolMTeIIbHO

-']ff-,:,[*gl
(+)'

, (+ #) 
. ;)'#

(3)*-L
tt2

B uaruev crytrae p;tlr cr{creMbr Marcyrona Bbrpaxeur4e (3) upunurvraer Br{,q

+)r*ff)'(#,-*J.
(#, +)l

.[d,-i.f -#X#-i) . i]#
3tu nupaxeuua ygo6Hrr EII.E BblrmcrleHrfi sa MlrKpoKaJrbKyJr.rrropax. Harvrn rarxe 6rua
cocraBrleHa cfleUlliulbHa.fi [porpaMMa AJrfi o[r]rMr{3aUr{r{ Ha gBM a6eppaqrfr nro6oft KoHrIeHr-
plvecxofi clIcreMbl, ocuoBaHuaa Ha MeroAe HarrMeHbruux 

"ragpuro".bHa 
rrpI,IMeHEJracb rrpr{

pacqerax pflEaKoHLIeHTp[qecKI'IxcrcreM, BKJrroqir.E u npeo6paroBareJrr.r QoxycHoro pic-
CTO,fiHI,Iff.

Xpouarrvecrcan a6eppaqu.a npeo6pa:oBarerr.E ?xp B /monofi uepe Moxer 6rrrr srr,nac-.
JreHa ro Qopnay:re [10]

rt*p=U*(Al=ffivr, (4)n- \r1 I

$e 11 vt 12 - pa\ulcbr KpilBr{3Hbr [OBepxHocrei llbulrcrca, dt _ roJrrrlr{Ha MeHr.rcKa, r, _
[oKa3areJlb rlpeJroMrleHufl ero, n'14 n" - [oKa3arerr]r t,perloMJleHufi. creK1,a MeHrIcKa ArItr
EByx,3,aAaHYl1l. unuu BorIH cBera (glr ronuureHu.rr rortrrocrr,r peKoMeH1yercfl npr,rHffrb
n = (n' + n")12)'9 - orrHrlecKaff cl,ula MeHI4cKa. Tarcrlr o6pasorra, xpoMar[trecKan i6eppa-
qrx npeo6pa3oBareJrfl npofloprllrou{rnbHa ero onru.recrofr curte.

CSepoxpouarr,rqecKyro a6eppaqlrro ?c6.xp npeo6paronarenx (Eocrarouro coxpaHr.rrb
qrleH, coA,epxaulwit H", ocrirJrbHbrMr,r wreHarrai,r p.aga Moxuo npeHe6peur) HaxoMM ,a 

"uupaxenux [10]:

?c@.xp = L-!(# - #)"' (s)

I'Ig ororo Bblpaxenl{.fl crleAyer, wo c$epoxpoMar[rrecKafl a6eppaqr.rauponopqr{ouiurbHapa3-
Hocrn rcy6oB KpIIBI{3H MeHLIcKa, T.e. [peAloqrHTeJIbHbI rcinrcl.re rurenrac*rn. 3arvretunt, wo
xpoMaTI'I3M B CI,ICTeMe MoxHo I{c[paBI{Tb [p[MeHeHLIeM TaK Ha3brBaeuofr ,,xpouaruqecrcoi
r[IacrI'IHKI'I", T.e. IrJlocKorlapalrerrHofi uacrr.IHKI,I, crreexofi I,I3 creKoJr c oE]IHaKoBbrM
cpeEHI'IM [oKa3arerleM rlpeJloMrren]rf, Ho pa3rrr,rqHbrM[ Ar.rcflepcr.rflMr{. OtrHaro [pr.rMeHeHue
"xpoMarl'IuecIcofi ulacruxru" ycnoxH.f,er crcrertry rr yBeJrr{rMBaer lrorepll cBera, a IIoroMy
IIEXEJIATEJIbHO.
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Kplrau:Ha nour npeo6pa3oBarerlfl Moxer 6rrrr s [epBoM npr6ruxenrafl sr,l,{ucreua

:,(*,-:,),
rge R - WWyc Kpr.rBr,r3Hbr rlorrfl rrr.rrarcrr1eft oflrr.rKr.r (upearrrera) , R' - paqyc Kpr,rBr,r3Hbr

norr npeo6pa3oBarerlfl; fipegrlorraraercfl, qro cQeprvecraa a1eppagut, KoMa r.r acrr,rrMarr,r3M
cr{ cTeMbr r.rcnpaBIIeHbr.

3. PE3YJIbTATbI PACqETOB

'Erut srInoflHeH pacrler npeo6pasonarerr.fl K rrraBHoMy Sorycy 6olruroro reJrecKofia,
HMeIo[Iero A = | :4 c roppercropoM. Koppercrop o6ecnequnaer r.rcflpaBrreHwe a1eppaguir
DIaBHoro 3epKilna rerlecKolla, rrro yBeJlr,rrmBaer ero [orre3Hoe noJle 3peH]rf. Mnr rpuxxll,t
EIaMerp [orle3Horo florrfl reJrecKofla paBHbrM 140 rrartr (p;lx ETA gro coorBercrByer yrno-
BoMy rroltm 20',Nts 3TH - 48')..Unff MeHr,rcKa r.r lrrffrrr,rH3br noJrfl 6ruo nu6paHo creKJro
K8 rcar nau6onee rexHoJrorlrrrHoe, paccro.flHue P = 433,2 MM, yBelrr{qenue B = 0,386,.[, =
= 100 vttr,t. B raqecrse ncxogHofi 6rua ss.Era KonueHrpr,rqecKa.fl cr,rcreMa c flapaMerpaMr,r

r, = -100 Mrra;

12 = -110 MM;
r, = -600 rvrru;

llpll onruma3a1lalr Ha 3BM c rroMorrlbro BbrrueyrroMffnyroft uporpaMMbr yrormflrrlrcb 3Ha-
WHlIfl. 11 vt 12, B pe3yllbTaTe .Iero 6rua floflyqeHa Cr,ICTeMa co cJletryrcull,IMr,I KOHcTpyKTT,IB-
HbIMI,I SIIEMEHTAMI:

r, = -L03,79 v.rv.i d, ='10,24 urvr;
12 = -11.4,03 MM; d2 = 485,97 rrlrvr;

r. = -600 Ml"r,
D=100Mr*r; p=0,386,

Cnegyrouaff 3aAar{a - Eorlonnr{rb cr{creMy tr.rxgofr nonx (cu. puc. l). Kar yrcaarrBarrocb
BbII[e, c$epu,recxofi a6eppa4{efi [r{H3br rroJrfl Moxuo npeHe6pevr, Ho, KaK [oKa3arru Bbr-
qllcrleHl{fl, IlorleBble a6eppaqr,lu ee 3HarMTeJrbHbI LI I,IMeHHo oHK orpaHI,IrMBaroT rroJle3Hoe floJIe
3peHI,Ifi. 3ru a6epparlul,I 3aBLIc.fiT or papycoB KpI{Br,r3Hbr Jrr,ru3br H ee orrrr.rqecxofi cnnrr.

Onuqecrar cnrla [I,IH3bI nonx art6paHa Mr{Hl{MilrrlHofi, uo raxofi, qro6tt Bce [yrm, rlpo-
IueAIrIue qepe3 Hee, [oflaJrrr Ha MerrrcK. Oopvra Jrr{H3br (uporu6) au6upaercx uocpegcrBoM
pacrleroB xoga lyueft qepe3 BecD npeo6paeooarerrb Ha 3BM. TonquHa JrlrH3br uona (20 rurrvr)

B3flTa I,I3 TexHorloryIqecrnx coo6paxeunfi. Paccro.surae or Jrr,rH3br flonfi Eo MeH]rcKa KaMepbr
arr6paHo paBHbIM 515 'urvr. OrcoHqatenrHbre KoHcrpyKrlrBHbre grreMeHTbr upeo6pasonarenr
raKoBbr (n vrrvr) i s= _z;

tr =' 300; d, = 20; ) Kor"rpyKrr.rBHlre srreMeurbr
r, = - L4X0; rmH3br rrotrg
r, = - 103,79; d, = 5l5i I
re = - lL4,O3; d" = 10,24; I Ko*"rpy*rrEnbre orreMeHrBr
/s=-600; do=485,97;[ xavrepu
s' = - 432,7 R' = -420 )

Ha renecroue c A = 1 :4npeo6pa3oBarerrbAaer cr,rcreMy cgKBr.rBaneHTHbrMorHocr,rrerrbHbrM
ornepcrrenr ,4. = I : 1,6. A&ppaqrouHbre xapaKreplrcrr.rKr.r npeo6pasorarerrfl EaHbr Ha
puc. 2. Ha puc. 2 ueo6paxeHa saBr{cr,IMocrb pa3MepoB rrflrHa Har,rMeubrrrero paccexrux 6'ot
yrfia Q ny.uca nyuefi, BxoE rulero B TerrecKorr, c O[Tr.rrrecKofi ocrrc. .fta xourcperHocrr,r
IxtccMorpLIM cflyqaft, Kortra [peo6pasoaarerr l{cllonb3yerc"E c re]recKorroM, r,rMeroulr.rM
odbeKrnB EHaMerpoM 6 vr npra ornoclrreJrbHoM orBepcrr.ru I : 4 (relecxon BTA). Kpuanre
flocrpoeubl Arl.fl rpex c[eKrparrbHbtx nulanfi C, g, i,Oueanguo,3aBrrcr,rMocrr,rrpaKrurrecKr,r
nuuefinue.
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Pa,ry.ryc Kpr,rBr,l3Hbr rloJi{ AoBonbHo 6onruroi E' = _ 420 nrrur) rtoororvry Bo3MoxHo [p!I-
MeHI,rrb u ue6ornuue rurocKr,re cBerorIpHeMHr,IKu, HaIIpr,rMep, II3C-tuarplIIIbIpa3MepoM
10X10 vru. Karc orMerreHo Bbr[re, upeo6pasonareJrb Moxer 6urr coctr,troBaH c lrc6rttr
TeJrecKorroM, r,rMeroulr,IM ornocl,rrerlbHoe orBepcrr,re I : 4 r,I MeHee (BTA, 3TH, 3T3, NNTT
Ir Ap.) (flpetrfloraraercr, qro, KaK yKa3brBarlocb Bbrure, Er,Iraroula.a orITr4Ka He I,IMeer a6eppa-

uufr). Ilpeo6pa3oBarenb Moxer 6urr ucnorr3oBaH r{ n yrrrpaQuorerosofr o6lacut clleKrpa
(ao X 3000 A), euu rplIMeHLIrb yBLIoJIeBbIe creKrla OKI ralu IIK6 u go \ 2000 A, ectu
B3.rrrb KBapueBoe creKrro KYI (noc.neAuee rlelecoo6pasHo ArIfl KocMllqecrnx npu6opoo).

Puc. 2. A6eppaquu ocHoBHoro
Bapr{.rrrra npeo6pasonarena

68
ot, nut dgea

Xpovraruuecrar a6eppaqrr npeo6paaoBareJr.a o6ycnoeneua MeHr,rcKoM KaMepbI LI Moxer
6rrrr srlucreHa lro Qopvry:re (4), cQepoxpoMar[r{ecKar a1eppatlwx - no Qoprvryne (5).
llp,rxan H = -50, HaxoAr{M (Arx cuerrparbHoro gl,rarla3oHa 3650-5460 A) :

?xp = 0,00032 pay= 67" , ?ct!. xp = 0,000044 paa = 9':1 ,

3auerru, rrro Hr,r3Kafl c$epoxpor"rarr,rqecKa.fi a6eppaqux rlo3Borrser pa6orarr I,I B ApyroM
crreKTpaJr bHoM Marra3oHe IIpI,I coorBercrnyroqefr nepeQorycupoBKe.

PaccruranHr,rfi upeo6paeoBareJrb Moxer cJryrs.rrb, Bo-rlepBblx, 4nx Qororpa$npoaauur
AocraroqHo 6onrruux yqacrKoB He6a c BbrcoKr,rM oruocr,rrerrbHblM orBepcrueu (roavroxtlo
rIpuMeHeHLre crerotfunarpoB, oKparueHHbrx B Macce), no-aropux, Erfl crleKTparlbHblx Hccrle-
gouauuft co c[eqrraJrbHofi npnrvrofi flpffMoro 3peHuff, gKBI,IBarIeHrHofi nnocrouaparuenruoft
[rracrlrHe (cxleeuHofi r,I3 creKorl c oE]rHaKoBbIM cpeAH[IM [oKa3arerleM rIperIoMIIeHI,I.E, .Ho

pa3rrr4rrHbrMn Er.rc[epc]r.trMr,r) , nra6o c rpusuoi. 3rcneplrueurbr rIoKa3aJILI, IIro Ha BTA rpr,rrrr,Ia

ygoBJrerBopr,rrerrbHo pa6oraer B pacxoA.firueMcfl flyqKenyuefi. BoslaoxHo [p[IMeHeHxe cBero-
rplreMnr,rKoB (reneausuoHHbrx rpy6oK, 3OfI, [I3C-vrarpraq), r,r:orHyrrrx no cSepe c paArly'
coM, paBHbrM Kpr4Blr3ne nonr. flpuvreneHue BorroKoHHbrx Jrr,rn3 rlo3BoJlaer I,Ic[paBI,ITb KpII-
Br,r3Hy tronr r pa6orarr Ha IrlocKr.rx cBerorlpueMHl{Kax.

Hegocrarrovr npeo6pasoaarerrfl flBJrflercfl orpaHr,rrreHurrfr o6rerr Arfl pa3Meulelll{f, cBero-
npuevtrofi aflflaparypbr (crvr. pr,rc. 1). 3ro Moxer 6rrrr ucnpauleHo nyreM rloBopora MeH[cKa
na 180" BoKpyr ero rleHrpa Kpr{BI,I3HbI; npI,I groM ero a6eppaql4l,I, KaK N a6eppaquu acefi
clrcreMbr He r,r3MeHflrorca [10] (puc. 3), paBuo KaK r{ flapaKcltaJlbHble xapaKTepucrt4Kr4.
flolyueuuui upeo6pasouarenr 6yger rrMerb crreAyloul[e KoHcrpyKTr,rBHbIe gJIeMeHTbI (n rrnr)
(crercno rpexHee - K8):

s = -2;
rr =' 300; d, = 20i
rz = -1430; d, = 297,18;
rt = 114,03; d, = 1024;
te = lo3,79i d, = 703,79;
r, = -600;
s' = -432,7; R' = -420
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Brc. 3. Bropofi Bapr.tarT npeo6pasorarenx
O6ogxaqen{s re xe, rrro Ha prrc, 1

Brc. 4. Tperut aapuanr npeo6pa3oBaren,

A6eppaqur,r ororo flpeo6pa3oBarena roxgecrBenHbr a6eppauu.flM repBoro (cu. pnc. 2).
Hegocratrcamr o6o[x c]IcreM sBrrarorc.E 3KpaH]rpoBanr{e. cBera [pr,reMHofi aflflaparypofi,
Koro poe Moxer Ao crllrarb guaw.rreu rno I B enr4runbr.

Stor uegocraroK Moxer 6rItr ycrpaxen rIplIMeHeHI{eM clIcreMbl, Ha[oMr,rgaroueft c[creMy
Eoyoua [10] (prc, 4). Ona Moxer 6utr nonyueHa r,r3 repBoro npeo6paaouarerrfl ryreM rrp.u-
MeHeHI,Ifl csoficrs ucrl,IttrIo-3KBr,IBilrrenrnr,rx clrcreM, r,r3yqenHbrx aBropoM [11]. Ilocrpoe-
H[Ie HoBofi cucreMbr (upeo6paaorarenx) [por{3BoAurc8 cJreAyrorrlHrvr o6pa:olr. flouecruvr
MbIcrIeHHo o $oralruyrc rurocKocrb npeo6pa:onarera (cvr. puc. 1) @epruecroe 3epKzrlo,
KoHrIeHTplIrIHoe c crcreuofi; [ocKoJIbKy 3epKaJIo HaxoAtrITcfl flpaKTl,rqecKr,r a (foranruoft
IUIocKocrI,I, oHo rIoqrLI He [I3MeHI{T a6eppaqr,rfi c}rcreMbr. CouacHo cBoficTBy, EoKa3aHHoMy
HaMr.r B [ 10], xomreurpfiqecKa.E-c[creMa lr3 AByx 3epKan (r{ soo6ue, ug qerHoro lmcJru ,.p"-)
Moxer 6ntrl nonepHyra Ha l80o 6es lrervrelteHlrfi ee a6eppaquonHbrx xapaKrepr,rcrr,rK r,r [apaK-
clrirrlbHblx BeJIr,rrMIr. Brr[ounl,tg 3Tor [oBopor, rIo[yrMM cl{creMy, rlpeEcraBrlennyro Ha pwc,4.
Ee roHcrpyxrr{BHbre sJreMenrbr crreAyrcrqle (a rrarvr) :

s=-2i
rr' 300; d, = 20',
r, = -1430; d, = 243,9;
rg = 767,31; d" = -432,69i/+= 600; do= 485,97i
rs = 114,03; du = 10,24;
ra = 103J9;
s' = 27 l,l; Rr = -.90.
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Pnc. 5. A6eppauurrperLero Bap[aHra rpeo6-
pa3oBaTen.E

08
@, nun AWlt

hrc. 6. llern eprrrft B apr.riurr npeo6pas oaarelx

Ilpoaepxa rlyreM pacqera'xoga flyqefi Ha 3BM rorcagana, qro a6eppa[filr cncreMbr 6[r.r3Kr,r
K a6eppaqusM rrpe[,brAylqux rrpeo6pa3oBarerrefi (pnc. 5), Ho KprrBr.r3na rrorrfl Lpyrufi..

Kax ouguo lls prlc. 4, guarrerp MeHr{cKa, KaK r,r y flpegbrAyrrl[x.fipeo6pa3oBarerrefr,3HaqE-
TeleH; MoxHo cyulecrBeHHo yMeublur,rrb ero pa3Mepbr, ec.lru [oBepHyrb MeHr,rcK na 180o
(prc. 6), rITo, KaK yxe yKa3brBiurocb Bbrrue, He r{3MeHr,rr ero a6eppaquoxHbrx r.r flapaKcr{iurb-
HbIx xapaKrepllcrl,IK, a cJleAoBarerrrHo, a6eppaquitsceir clrcreMbr. Konc'rpyrrr.rBabre grreMeurbr
[onyqeHHo ro npeo 6pa:oaarerrff raKo Bbr (n, rrarra) :

s= -2,
rr = 300; d, = 20;
r, = -1430; d" = 243,9;
rs = 167,3t; du = -432,69;
rq = 600; dn = 703,791
rt = -103,79; d, = 10,24;
ru = -1L4,03i
s' = 53,3; R' = -90.

Bce, vro 6ruto cragaNo orHocr,rreJlbno [plrMeHeHI,Is nepBoro npeo6paoorarerl.rl, orxocr,rrc.E
I{ K OCTIIIIbHbIM.

3averru, qro coBeplueuuo aHanoruvuue upeo6pa3oBarerru vroryr 6url paccrmranbr r{ grlr
Qoxycoa Kaccerpena, Hectvrnra r,uu Kyge, [Ipn arovr saEaqa pacqera KaMepbr o6lerqaerca
Ir noffBrlflercff Bo3MoxHocrb r{cflpaB]reuun adeppaqufr u ruuporofi cnercrpalrnoi o6ractu
c [pr.r Me Henr{e M axpo Marr{qecKo ro MeHlrcKa Mar cyrora.

Aarop npll3Harerler npo$eccopy B.K. IlpoxorpbeBy sa rrpocMorp pyKorrucr r rleHHbre
3aMerlallua.
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ABTOMATI,I3IIPOBAIIHbIft SNBT(TPONPI'IBOT TA}flT'TA.TEJIECKOTIA

B.f.IIIumr

paccuorpexa crpyKTypa, aBToMarr.rsr4)ooaHaoro grleKlpoflpltBoAa raMM_a'TenecKola. IIpo[3BeAerI aHa-

,Ir{3 ArrrraMilrlecKrr( xapaKtepflcrfiK, ycTollql{Doclrl rI Kaqecraa ctlcreMbl. llsnoxeHH ocHoBbI nocrpoeHufl

r"roEylefi clcreMbr r{ olll.tcaH]re rD( crpyKTyp c aflulr{3oM nau6onee B0I(HEIX xapaKTepncr[K.

THE ELECTRIC DRM FOR GAMMA TELESCOPE, by V-G, Shitov. The stluctule of the elestric

drive for gamma telescope is considered. The dynamic charactedstics; stability and quality of the system are

iilyzed.- fhe princibli for module construstion is discussed with the analysis of basis properties of
the system.

BBEAEHHE

Pagsur[e reopuu aBToMaruqecKoro y[paBJre$fif,. t4. reruIEqecKl{x cpeAcrB, npI{MeHfieMbD( B

c[creMax yflpaBrreHrIfl, IIOSBOIIIIO 3HarMrerrbHo ycoaepueEcTBoBarb cucTeMbl sIleKrpoIIpI{'

BOEa, KOTopbIe B IIaCrofiIIIee BpeMfi IIIupoKo BHeApfiIorCf, B pa3JII{qHbIe o611acr1,1 KaK Hapog-

Horo xo3firlcrBa, TaK il HayqHbrx r{ccJreAoBanr{ft n npe4raaHarleHbl IIIfl pelueHufl He rorlbKo

HoBbrx sagpq (Hanp. B 96JIaCTI{' po6omrexrurKl'I) Ho 14 3aA3rI: yye rPa4{WoHHbIx, oAHofi tr3

KoTopbD( B acTpoHoMltr{ rBrlfieTcff o6ecfleqelf,{e mfixeHl{f, reIlecKona. Or corpeuennrx
orreKTporrpr{BoEoB Tpe6yercfl Bbr@Kaf, roqHocrb, 6ucrpoEeftcraue, coulacoBanHocrb EBI{xe'

rurft, aosrioxnocrb tnpaBnelfffl or 3BM tr, lilnfi cHI{xeHI{e Maccbl, ra6apuroB I{ gxeproflorpe6

NEHI,Ifl.

I. OCIIOBHbIE COOTHOMEH,IIfl

Paccuorpeurr flpuHrlr{rrbr rroclpoeHr{fi cKopoorHono KoHrypa aBroMaflI3l{poBtlHHorlo sJIeKT.'

po[pgBoga; paspafoTaHnoro flpr{MeH}rrerrbHo K raMMa-reJlecKony Ha ocxoBe nolrsrl{ft Toqnoft

cl{creMbl sra6ruIl{3allilr cKopo;n'I [3] ra roxcrpyKrl{BHo l{cnonHeHHoro B craHE&pre KAMAK'
Oqrosxrre rexnr{qecKr{e rpe6oBam{f, K srleKTponpl{BoEy raMMa-rellecKofla 6bIJII'I B

o6qux qeprax cOopMy[rPoBaHbI B [1] , a r [2] paccrrorpeHbl HeKoropble croco6bl peulllsa'

ulru crpyKrypubD( cxeM CKOpOCTHorg KOHTypa erreKrpoIIpI{BOAa. yrtPOUeHHafi crpyKrypHa,

cxeMa oArloro KaIIaJIa ureKrporrpl{BoA8, o6pasyloulafl scrarfiqecKylo 4'rcKperHylo crcreMy'

rrpegcraBrrexa rra puc. l.IGapueinft reHeparop KI c AenurenfiMl{ qacrorbl//1 u-l/0o6pa3y'
a, *ogynr onopnoft qacror;r MOII, ranrrcuuficx o6uuu B MHoroKaHUIbHofi clrcreMe It

Bbrpa6a;;rBarcg+rfi cnrnanbr qacrorbr cpaBHeIIlIfl S, ucnonrsyeMofi B KarlecrBe orlopHoft ,trr,
rvroiynr cr{HTe3aropa C, u uaclorbr foErrl-rnirailfifl qacrorHoro EarMKa cKopocrl{ .[C, M9'

4rni cunresaropa i, ynpaarxeMbrfi Ko-EoM tAtrt,twpa1arblBa€r cI{rHaJI 3aAarctrleft qaclorbl 6,
Mogynr ynpisneri{r sJreKrpo[pr{BoAoM MyTI, cosrosqufi I{3 cxeMbl atm{cosnatrem'Ifi CAC

r{ ycrpoficrBa cpaBuerrr.rf, lraclorrDrx curHUIoB YC, aupa6arblBaer I{MrIyJrDcbI, orHocnTerlbHat

glulerlbnocrr Kortopbu( rrponopqnoHaJlDua MrHoBeHHofi Qa3oBoft pa3Hocfl{ ct4tflLna 3aEalo'

rqeft qacrorrr, jG u &urura o6pirnoft cBn'BH, rocryrlanuerc qepe3 Mol)qlb ycrpoftcltsa Kop'

@ B.I. Ilbrtos
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Pttc. l . Crpyrrypua.E cxoMa cKopocrnoro Koxrypa . oneKTpo[pr{B oAa firMM?lTeJrecKorra

peKrErH KY, o6ecue.uBaloqfifi yclofirMBocTb gaMKrryToff KoHTypa, c gaTlMKa cKopocm ,qC,
ycrauoBnerlHoro Ha BaJIy 3lleKTpoppurarerrff 3lL. llmtynrcxrui ycr{Jrrrrerrb uorqnocm I,IVM
[4], pacnonoxennrtfi B HerlocpeEcrBeHHofi 6rngocrrt K sneKrpo&rrareJrro u o6paayrcuad
c Hr{M cr{noByro qacrb 9[eKTporrpr{BoAa, mrTaeT rleflb flKopff srreKlpoEBr{rarenn 9,I[ ToKoM,
rrpono pqlro Harr bHbrM oruo cr{TeJr buo ft Druren rno cfir r.rMrryJr bcos o r YC.

B ycranoanarueMcfl pexl{Me

fo= fp= f$, (1)

rRe fp - vacrora cI{rHUra pertMKa cKopocrr{, fi - ,acroruKoppeKTr{poBaHnoro c}rrHala Aar-
rMKa cKopocTr{.

lta urtru*. orparuaueruft Ha E{aJIagoH peryflupoBarufi, HaKJraEbrBaeMbrx qacrc,TubrM Ear-
tII{KoM [3], oregyer Bocnofib3o\arrcs mooeperflIr{urbHbrM tacrorHbrM EarMKoM, B Kaqecr-
Be Ko roporo MoxHo r{c[oJr bsoBam r! aso rpauqaren r.

9acrora BbrxogHoro cr{rH:ura raKoro EartMKa

fo= fo + p"{ll2n, (2)

tRe Pc - rMcJro rrap rroJrrocoB, o- yrnorar cKopocrb BUra EaTlMKa (snerrpogprararenr). .

3aganuee aoogeficrrue, aupa6arrrBaeMoe cr{HTe3aropoM (yuroxrreneu) qacrorbr,

AOTI)I(flO O[]ICbIBarbCfi aHaJroruqHblM BbIpaxeHI{eM:

f s = f" (l,to ! AIOIN , (3)

rge M s - rrocro.f,HHas qacrb rvrxoxolrerr,.ly'-roerfsrwerrT ,qeJreH}rfi uacrura6upyrcuerc tre-
nurerlfl. Ilogcrarua r (1) rupaxerut (2) lr (3), trolt]^MM ycrroBr{fi cBflsr{ napaMerpoB olte-
MEHTOB CI{CTEMbI:

frlulolN=fo, (4)

frAIt[lN= pr{l,l2r.

Kax nparnno, ilapaMerpbr 3,4 u AC o[peqeJreHlr 3apaHee; TaKxe lr3Becrerr xerraeMBfr wa-
[a3oH cKopocneftD = O-a*/Omin.

.[raauagon uguenerurfi roga AIt[ o[pegerrflercn rpe6yeuurr EEana3oHoM cropocreft [pr.rBo-

Aa, a sHaKoBrfr paspag Arlfoupegerrer HarrpaBJrerue Bparrlenlrf, sara 9.[,
Uacrora IMTaHT{fl EaFMKa /q ruoxer 6urr su6paHa ra ycrorrfi rpaHHU pexrrMa Herlpe-

pbrBHbrx roKoB ffKoptr.
IlnllYll c ogHoBpeMeruroft xor'rrryraqueft, llo aH:urofl,rr{ c [3] , uoxaro lrolry.MTr Bbrpaxe-

Hile gKcrpeMarrxofi rorrKr{ rpaurrunofi rplroft:

I
tlr

ilgtlr
I

I

/rp.mh ='*l^"r,(t -e-rllt -( - .|rr) , (s)

fEe /rp.mln - Mr{Hr{rvaJrbrlat BerrHrlr{Ha roKa fiKopr, npn roropofr erqe He Bo3rrr{Kaer pexrrrvra
npepElBr{crDrx roKoB, U- naupexeHrre rurrauul I{}rl\,I, R, - @flporr{BneHr{e f,KopHoft qemr
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cyrreroMB*yrpeHHerocorporr.rBrreHr{ffI,IyM, r=* ," * 
* 

fo - rrocro.fiH'a,Bpe.

viertlz., L 
^ - 

r{HgyKl,r{Bnocrr .sxopxoft ueru.
Ilpurrep pacrlera [apaMerpoB grleMeHroB cr{creMbr rro cxeMe puc. 1. Hcxognrre EaHHbre:

KBapqesufi reHeparop KI: F= 10? Iu.
VnpaanaeuufireHeparop cuxTesaropa (cnr. ruxe): /"o = 5 . 105 Iq
Snexrpogam'atenr 9[: Ra = 0,25 Orr,r; .Ls = 2,7 ul'tr

l^= 4,L. 10-3 r<f .M . c2; Cr=0,4 B. c; O.u* = 314 c-r
I'Iunyrrcnrrfi ycrumerrE Morrruocru I,IYM: U= 150 B
,larur.rrc cKopocrr{ EC: p"= 1

Xeraenarrfi AranasoH cxopoctefi D = O*"*/Or1ir, = 4095
1. flpmrroaax AMrrri,.= 1, uortylurvr AM^r*= 4095
2. 3agaaruucr.I"p.min = 8A (no r[oprr,ryne (5))

uolyuma/o * 1,5 rcIq; nu6paolfl = 6800,
yrounrer"r /. - FINL = 1,4? rlq

3. Oqenuna : f slN = p ra^uyl 2n AM 
^o* 

o L,22 . 1 0-2 Iq
4. Onpegenrara: Mo = fol(f"lM * 120492

Brr6upaervr pyxygoictsaMo = )17 r nLO/2
5. Onopuaa qasrora cr.rrreaaropa: fc= f tOlMo - 38,1 ft1

No=F/fe=2ts L262L44

6. Macrura6r.rpyrouufi genurels: N = frM o I f o = f,p Nl I F = 3 400

2. AHHAMI.,IqECKHE XAPAKTEPI,ICTIIK}I

.[gnatwruecrue cBoftcrBa saMKrryroro KoHTypa 3aBr{c.ET B ocHoBHoM or napaMerpoB He-
upepbrBHoft qacl}r cHcreMrr (enerrpomHrarerrfl 3.I[), ycrpoftcrBa KoppeKUrfl{ Ky u ELrHaMr{-
rIecKI'Ix cBoftcrB cl{HreSaropa. Onpegenuu nepeAarourbre Qyrucr4.rr.r eJreMeHToB KoHTypa
peryn[poBanr{fi cKopocrn, r{cxoAff r.ls r.rx [punrlr.rna pa6orrr.

Ilonyuerue rowrbrx anallr{Tr{qecKr.rx Bbrpaxenr.rfi grr cucretr EaHHoro Krracca c yqeroM EI{c-
KperHoro xapaKTepa pa6orbl, senrnefinoctefi, uuporuor.rMflyrr6cHoi Mogy]rflrlr{u r.r r.E.
HararlKl{Baercfl Ha prE rpygnocreft. floerbruy rrorryruM Heo6xo&rMbre saBr{cr.rMocrr{ B [epBoM
npn6nnxeru[, cAerraB pflE Eo[yuewrir, cwrran &rfl yrrpoueHrrfl BaEatM cr{creMy HerrpepbrB-
noft. cxenaa aHrr{coBnaEerufi CAC He oKa3brBaer BJrr.r.flHrrfl Ha rrpoxoxAerue uM[]rfibcoB qac
Tor n u f$, xpvre crryqaf, coBrraAerufl r.rx Bo BpeMeHr{ (.rro uoxer BbrsBarb Hapy[renr,re
npaBl{nbHoro Oylucqlro}MpoBanl{fl ycrpoficraa cpanxerulx), nooronry MoxHo cruTarb ee rre-
peEarowlyrc Qyrucquo paanoft 1.

. ET, Ha BxoEe ycrpoftcraa cpirBHeHxtr lrMeercff pa3Hocr6 tracror af = f, - f[,a pa3Hocrb
<!as Ag Te rrpeBbrruare rrepuoEa cr{rHarra gaEarcqeft qacrorbr (nuuefinuft yoacror[ xaparrepnq
mxr VC), To orHocnreJrbHafi lpr.rrerrbnocrb r{MrryJrbcoB Ha rrixoqe yC

7(t)= A,fit)127r= I Af(t)dt. (6)
Torga nepeEarorrHatr 0yru<rys ycrpoficrBa cpaBnenr.rfi 3aru{ruercff, KaK

wvc(d=t@)l\f@)= rlp. e)
I'Iuny:ucnrfi ycufll{Tenb MoulHocrr{ I,IYM rpu ogHoBpeMeHnoft rorvruyrauru{ r.rMeer Ha

BbIxoAe cPeEnee 3HarleHle HallpfixeHl.{fl u (f ) (uaaerueM HarrpffxeHuf Ha BHyrpeHHeM coflpo-
Tr{BrreHr,r[ I4YM npene 6peraerr)

rT. T"
u(t)= [' i-'uat - i] ua4 lr, = u(27(r) - 1), (8)o .rTg

rAe 7o = llfs - nepr{oE aaA&roqero cr{rHura.
Ilepeggrormaa $ynKl4rq
Wwu(D= Art(p) l!t(p) =ZU.

13. 3ar,41O
(e)
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Ilepe garo.max $yrrqur olreK rpo ApnrareJrf, tro cro rnno rt) .To Ka

Weilil=A@)lu(p)=Keal(TmT,p' +Typ+I), (10)

rAe KSA - rOsSQr.rUUeHT IIepeEatM ABl{rareJrfl, TV , TX - 3IIeKTpoMexaHI,IqecKaff I,I 3neKTpI{-
qecKaff IlocTof,HHble BpeMerru.

,Iar.mr cKopocm aansercfl. npeodpasoaareneM yDIoBofi cropocu Bpalqerurs suta 3.[
B rlacrory. Ouenugno, qro Eflfl yr(a3anlloro BbIIIIe rl{rla AarrMKa

w ac@)= Prl2n. (11)

Ycrpoficrao KoppeKr.u,ru HsMeuffer Qasoaoe flofioxetrlle uMn]rJlbcoB f p npu LI3MeHeIMI,I

BerrlrruHbr f p, Eo6ar'rrs.r reM caMbrM Ha Bbrxore ycrpoicrna cpaBHenr{fl K cr{rnaJly I,IH[erpaIIb-

Horo KaHiura T flpo[opq{oHiurbHyro Tn cocraBrramulyrcr g1r oSpasoralmfl rlorlHoro c}IrHUIa

lnpaBneHufi ]75

tr(t)= T(t) + T"(r) = I Af (Nt + K"A,f(r) (12)

rge Kr, = KynTt - ros$Quuuerrr rrepeAaru rrpolopur{oHamuofi cocraBrlflIolqefi, Kyn -
ro s$$nurenr pacluupelrrrff nepuoga uacro rrr /, ycrpofi crao u KoppeKIIIx{.

Ilepegaro,rraa $yrucrryrr peryflflropa, BKrrroqapulero s ce6s ycrpoftcrra cpaB'IreHl{fl rI Kop
peKrlnfi, B 3ToM oryua6 3atruurercfl cnegyrcuur\d o6pasou:

wp(p)= t*(dl@f (p))= Kn+ rlp, (i3)

O*yg, nepegarorrHaa $ynrqua flocrregoBareJrbxoro KoppeKrr{pyrcuero ycrpoficraa uo
orrcrroxelrrlrc cKopocrr{ c yrreroM (7) 6yger r{Merb Brrg

W*(p)= wo@)l(wvc@))= t + K,p (14)

.IlgQrpepequiurbnyro cocraBirrxroruyrc, eorrl sro neo6xo4rMo, B 3aKoH peryrlnpoBaHufl
Moxno BBecrrr, BrsrrctuB rloclregoBarerlbno EBa KoppeKmpyrcufix ycrpoficrsa c flepetrarorl'
xoi Synxuuefi rwrle (14). Toraa repeEaroqHaa $ynruxa rporopuuoranrno-gnS@epelilIl4-
arrbHo r\) KoppeKTopa 3am{rrJeTcf, KaK

ll*(p)=ll*r(p)Wxr@)=(1 +Krrp)(l + Krrp)= I + Knp+ Kgp2. (1s)

I4rax, c yqeroM non)ryerrnbrx rrrpaxerui [epeEaroqnar Syrucqur Konrypa peryJILIpoBa'

Hr{f, cKopocTr{ 3arl}tureTcff B Br{Ee

w(p)= K(l + Knp + xrp')llr^rupa + (Tm+ KKg)p' + (1 + KKJp + K, (16)

rge K=tJKggln=ttl(rC") - crarr{rrecKrfi rooQQuu}renr nepega.ur (Ao6porHocrb cl,Icre-

un), C" - KoHcrpyKrr{BHaff rro crofiHHafl 3rreKTpopr.rrarerlff .

3. [PnSJIrtl(EHHbrff AHAJTITS yCTOftqI{BOCTI{

YcrofrqrsocrE cr{creMbr MoxHo oqeru{rr c rroMorrlbro Kpr{Tepr{f, lypr}flIa rro xapaKTepl{G
TnqecKorvry )rpaBrreHr{ro, [o[yrreHHoMy u3 nepeEaroqnofi Qynruru (1 6) :

TrTups +(fM +fX)n2 +(1+KKJp+K=0 (17)

Ycrlosfle ycrofiurocur
(TM+KKL)(1+I(/Q -TrTM!:>o" (18)
6ea ycrpoficrBa KoppeKrrr{r (Kn = Kg = 0) ycroft,uaocrb crlcreMbl o6ecneru.rsaercs flpil

orpaxflqemrofi go 6pornocnr :

K < tlTn
ilnu, [epexoA,f, K rrapaMeTpaM 3IreMeHToB cr{cTeMbl:

R") UL"l(n C")

IIpu asegerur[ npoilopuuouurrnoft @craBrrflIoutrefi (xoppexu.Ia
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pocrr{) ycrofirMBocrb o ft cflerMBaercff npr,r

Kn>Tn - LIK
]1[nt4

K.-> L^fR,-- rcefu. (2r)

flpu go6aenemu 4r$$eperur.raJrbHofi cocraBrrfllorqefi cssgr ros$QrquenroB KoppeKIILIlI
Knt K, Moxer 6rrrr noryuena us (18):

Kr ) Ttur I T"lQ + KKJ - r I Kl
t{Itu

Ks>J,rg [ULnl(lTC. + UK) - R"] I(UC),
rge I u - MoMeHT r.rnepqlru, flpr.rBegeuHbrfi x sary grreKrpolpr.rrareflfl., g - ycKopeHl{e cso6of-
HOrO rIaAeHHfl.

Pnc. 2. lluarpartnta BurnrerpagcKoro An, oqeHKH KarrecrBa
nepexoAHoro np'oqecca

Eolee roqxo rpaur{rrbr ycrofr.nraocra Mo)rs{o olpeAenlrrb c yqeroM urvmylrrcnofr Mo[yJrfl-
ry{I,I: 3Aecb orMerrrM TorIbKo, rrro Aorlorrnr,rreJrbHoe orpagnqeHr,re eounr yctoi.u.rBocrr{ Bo3Hr4-

Kaer B o6racru IM3Krrx cropocrei BcrreAcrBr.re trficKperrr3arlurl cr{ruarloB Bo BpeMeHlr
(npoxnnaercfl B Br{Ae sarrasAbrBaHrrfl) [3j.

.ftrx paccr'rarpl,rBaeMoro [pr.rMepa rIoAcraHoBKa Bbrrue [pr,rBeAenHbrx AaHHbrx rroKa3brBaer,
lITo ycJloBr,re (19) ue Bbrrlorrnrrercfl, T.e. clrcreMa 6es ycrpoficrBa r(oppeKrlr{H He pa6orocuo-
co6na. Hrxnrorc rpanr{rly BeJrr{qr{Hbr rcoo$(rrur.reHra KoppeKur.r[ orpegerrfiror rro (21) .

4. KATIECTBO CI,ICTEMbI

Xapartep fiepexogHbrx llpoueccoB B cr.rcreMe ygo6no oueulrBarb rlo MarpaMMe Brrrune-
rpatrcKoro (pr,r.c, 2). Koo$$uuuenrrr BrrurrerpaEcKoro, nolryrreuHbre r{3 xapaKrepr.rcrr{qeo
Koro ypaBnewrt (17), r,rMeror Br{E

Ar = (r + KK;7\fr;** ,

AI

(22)

(23)

AZ

Az = (Tu+ KK)lWrm
ulu qepe3 rrapaMeTpbr srreMeHToB:

A1= (rC, + UK)W|Q[#),
A2 = (JoR,sn + uKsc,)l\/Wni4i;1r. Q4)
B 6olruffHcrBe [paKT[qecKr,Ix cflyueB 3a[ac ycrofi.unocm u flp[eMrreMoe KarlecrBo lre-

pexoAlloro fipoUecca ltoflyqalorcfl 6es nnegeunf ErQQeperultarrbnofi cocraBJralouefr, 3aMer-
Hoe BJrr.rflHr,re roropofi cKa3brBaercfl Jrlrrub rrpu orrenb 6o[bur[x guarrenr.rflx Kr. 3ro o6cros-
TeIIbCTBo yIIpoUaeT yCrpofrCreo KoppeKU[IE, yBe[]rrgBaeT runefiurfi yqaCTOK elp xapaKTe-
puclr,rKlr r,r T.rr,
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.ftr orrr,rrrurbuoro rrepexoguoro npouecca At = Az = 3 [3] (oro roura colpr{KocHoBe-
ru.tq o6nacrefi MoHoroHHoro, aneplropqecKoro u rore6atelrnoro [epexoAHrrx rpoUeccor).
llpu Kr = 0 AIIfl rtonyqelufl orlTr.rMilrrbHoro [epexogHoro flpouecca B KarrecrBe ceo6ogxrrx na-
paMerpoB Moxuo rrr6parr Kn u ogrtt r,r3 flapaMerpoB E3nrareJrfl, Harrpr,rMep Rr, eclu gnx
rIoJIfIeHI,Ifl orlTuMarrbHoro nepexoAuoro npo[ecca R, uyNuo yBenr{ruBarb. (Brr6op Rn n xa-
rIecTBe cno6oguoro napaMeTpa xeJIaTeJIeH eule rloroMy, qTo Bllr,rffHr,re R, ua olpeEerleHr4e

/o no (5) rururo,) flpu nogcrauoBKe B (5) R"l@ 
" fr) 

< l, qro crpaBeAlruso s 6orrrtrrucrse
npaKTllqecKr,rx orrraeB, N,rtr Hg6arrtqeMcfl oT TpaHcqeHAeHTHocTrr I,I flonyqaeM

.Ip.mir xUl(4hL"),
Toraa us (24)

R.n o,. =l,t/idt], Ktwd,
(,,. o,,, = 1231/ trgTJTE - rc 

") 
| (1.

f-/0 

-tl|

(2s)

(26)

(27)

B cnyuae aarpygi,rerufi c peaflugarlllefi (r,. or,, ]I R, or,, BcireAcrtsre ux 6onrurofi Berrnqr{-
Hbr MoxHo arr6parr roqKy Ha rpaHr,rue rore6atenruoro Ir MoHoronHoro flpoueccoB, Ealouero
HruMenbrrrfie Knn Rr:.

nr=s\/412N2,38,
A2 = 3f 31fl x 1,99.

.[alrnefiruee yMeHbIueH]Ie [apaMerpoB rlpr.rBogtrrr s o6racrr rone6aremnoro ilepexoAnoro
upouecca.

floEcraars e (26) u (27) AaHHbre paccMarpr.rBaeMoro [prMepa, roryruM
R, orr, = 0145 Ona,

Krr.orr, = 4,5 . lo-2 (Krn= 66),

T.e. EIIfl rlorryqeHr,rff o[Tr.rManbHoro flepexognoro [pouecca neo6xo4rrvro B uerrb flKopff BKJTIo-

w.rrr 4o6aaounrrfi pesr.rcrop corporr.rBnenr.reu 0,2 Or"r a roeQQfirlneHr KoppeKrlr.ru YK ycra-
IroBr,rrb paBHbrM 66. flepefigeM rerrepb K paccMorperu,rro orgeJrbnux uogyrefr, o6pasyrcr{ux
cropocruo fi KoHTyp aBroMarr{sr{poBaHno ro sJreKTporrprlBo gp (crr. puc. 1 ) .

5, MOAvnb OnOPHbIx TIACTOT MOII

Mo4rlt olopnblx qacror MOU gnnserc, HeylpaBJrseMbrM B o6rqeu KoMrrrreKTe uogynefi,
cocraBrlflIou.Ifix aBToMarl,Isrponanuufi oJreKrpo[pr.rBoE. B cl{creMe MHoroKaHarbruoro
srleKTpo[plrBoEa Llcuo]Ib3yerct TorrbKo o4ru MOII, c]rrHaJrbr Koroporo rpaucJnrpylorcfl qepeg

MoAEr}r, o6paeyroqne oAr{H KaHarr sleKTporrpr,rBoEa K MoAynflM cJreAyloqero KaHarra.
Crpyrrypuaa cxevra MoAyJrs MOII [pegcraBJreHa na prc. 3.

I'Icroqrurou cra6rurrnofi rarroeoft qacrorbr aBJrffercfi 1l,t6o anyrpenrurfr ruapuearrfi reue-
parop l, rr,16o snerum.rfr reueparop c qacrorofi 5 unr.r l0 MIq. Oopm.rpoBarerrb Ol gra uacro-
rrI l0 MIII flBrl.tercfl HopMnpoBarerleM tro aMrlJr]rryge, a Drf, qacrorrr 5 MIu ygBor{TeneM

hrc, 3. CrpyxrypHa, cxeMa Mo-
AynJ{ onopHbrx qac:ror MO{
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r{ HopMupoBarerreM. Taruu o6pasou Ha rnegge F acerga [prcyrcmyer c]rrHaII qactorcfr
10 MIq, ycuneuurfr no aMrrrrr{Tyge ycrurr.rrerreM Y. Sror curflarr mrrfiercff rarrosofi qacrc-

rofi, ueo6xo4ruoft prr pa6orn ycrpoficrna KoppeKwr{.
C nououlrrc EerlrlreJlfi y'y' I u nonoconoro Qmrrpa floflfraercfl cr{ma[ ru{Tarrrrfi qacroruo-

ro EarrMKa cKopocIl{ ;[, a genurcnr rlD u rfopnalpoaarenr O2 cnprar EIrfi llofiyqem{s cHrHa-

ra onopnoft qacrorbr fcNts MoEyJrff cr{Hre3aropa. Kos$rfrquenrbr AeneH]rr //0u /{1 Moryr
6rrtr ngueneubl c [oMolrlrrc nepenafircu flepeMblrleK.

6. MO.[yrIb Cr{HTH}ATOPA C

Mogynr clrHre3aropa ilpeEHagxaqer FItfr rupa6orru saEaroIrlero sogAeftcraur B Br{Ae

c[rIIaJIa ngueusenaoft rracrorbr fi. Ou nocrpoeH rro [pfirtrI]rfly rracrorHox) crrnTesa c quQpo.
BbrM y[paBrreHrreM, cyTD KoTopolo r{SJroxeHa rruxe.

Buxognofi crrrraJr G+, yrpaBrrfleMoro HarrpflxermeM reueparopa IYH (puc. 4) nogBo-
&Ircf, He rorlbKo K Bbrxo4lroMy EeJrr{rearo tlacrorbr N Mt noflyqenfiff Bbr]ogrroro cfi$rura
(4, Ho raKxe qepes [porpaMMHoynpaBJraeMbrft genurent qacrorbr M r qagrorrlor[asoaouy
I[{cKprIMI{Haropy I. B [oolegrreM rrogerlerrHafl rracrora renepampa t4lM cpawuBaercfi rro
rlacrore u Qaae c onopuoft ,racroloft ti" = 2fi $. B wywe paccouraooBarlr.rfl Ha BbD(oAe

MCKpI{MIrHarOpa Bo3l{r{Kaer clrrHur paccrpoftxu ug, }rHrerp}rpyervrufi Qnnrrpou rll,Irctr{x
qacror (DIIII. BrrxoAnoft cunran OlM uq aoegeftcrryer na fYH raKr{M o6pasona, .no6lr
Aocrr.rruyrb cra6rrruoe cocroflHr,re KoHrypa B uerroM. B ycranoounureMcff pexr{Me

ti, = Mci".

Ias Q8) orreBr{Eno, rrro ecfiu cEelrarb rooQ$uuleur Eeneur.rff M nepelrennbrM, ro qacrora
IYH rraoxer 6rrrr ugueneHa l[araMr.r [pr{ r.r3MeHeur{u roor[QruneHTa Aelrerffff peryfifipyeMo-
ro Aerlurenff qacrorbr, ilplrtreM Berr[rmHa ruara paBHa ouopuofi qacrore. Tarru o6pasou, uu
rrorrytuJln clrnTe3arop qacrorbr c quQpoaurtr JmpaBneHr{eM Ha ocHoBe Qasoroft aarc-
uogcrpofirr qacrorbr (OAITI)

Cpe4r ycrpoficra, rxogaulrx B cocraB sJreKrpo[pr{BoEa, cr,rnTesarop saHr{Maer oco6oe
MecTo He rorlbKo IroToI\4y, rITo ero napaMeTpbr orrpeEerrfltoT TaKr{e BaxHbre xapaKTepr,rcTtrKr.r
sJreKTpOrIpI{BOEA, KaK &raIIa3OH r{ IIIAr CKOpOCTT{, HO r{ B CBfl3r{ C TeM, qTO np}rHrlrm ero pa-
6omr r crpyKrypHafl cxeMa aHuromqubr flpumllrny pa6orrr r{ crpyKrypnoft cxevre grreKrpo-
nplrBoA& B uelroM. Iloeromy auurlr3 flpoueccoB, Earoqnft flpeEcraBrreHr{e o r.rrufinr4u xapaKte-
pncfl,rK srreMeHToB cr{HTesaTopa Ha rroBeEerrle cxeMbr B ueIroM, KaK B ycTaHoBHBrueMcfl pe-
xllMe, TaK I{ B rlepexogHoM, rlpr{MeruM r{ K crpyKrypnofi cxeue gJrerTporrptrBoga u rao6opor,
(llonrma ro,IHofi cl{creMbr ctadwmsaolur{ cKopocrr{ ocHoBaHbr Ha rrptamlurrax @AIITI c yue-
ToM IIoAMeIIU IYH @BoKyrlHocrblo arleKTpopurarerrb"qacrornufi garwrx cKopocm c rrpI,r-
cyurei uu cneqrQrrofi.) PaccuorplrM rlog,po6nee orEenrHbre ureMenTbr cr{HTesaropa..

flgcxpuunramp. Karc [paBl{rro, B cxeMax OAIIq flpr{MeHffIorcff ErcxpuMr{HaropDr, Bbr-
xo4{oe Harrp.Exenrle Koropbtx [poflopryroHamno $asoroft paeuocrn BxoAgbrx c]rrHaJroB.
K erouy rlrrry flpr.rrra4lrexar AEcKpI.{Mr.rHaropbI Ha rpr,rrreplx, KoJrbrleBbrx MoEyrrrropax,
McKprrMuuaropbr pa3BeprbrBaroulerocfl. Trtrra u r.n. Buxo4{oe Haupf,xeHl,Ie flocroflHnoro
ToKa cogepx[T rIapa3r.ITHbIe cocraBnffroulrle ouopnoft qacrorbr lI ee rapMoHr,rK, rroEaBrrf,Tb
Koropble [pr{3BaH O[Itl, no4<nro.reu[bui K BbrxoAy S,rcKpr,rMr{Haropa, Konernraf, BeJrnrMHa
ocra6rerurt grrrx c[rHarror $unrrpou OII[I o6ycnorruauaer ocrarorrHyroue)reJlarerrbrryp
MoAyrIsIIHIo IYH, uootolvry rlpu rrr6ope rr.rla E{cKpr{Mr{Haropa crreEyer orgaBarb rrpe4-
[oIITeHr.re cxeMaM, o6ecneusarcull,rM HuuMennuuft ypoBeHb cocraBJrsrcuglx onopnofi ua-
crorbr, KaK Ha[pr,rMep, McKpr,rMr.tnarop pasBeprblBaroruero rzua. Ero npllrtr.u{Ir flpeAcraBrren
na puc. 5.

I4tr,mynrcrr qacror o" u arlM Bbr3brBaror cpa6atrmarure coorlercrByrouux xnrcvefi,
trpfirreM r{M[yJrbc qacrorbr @c ocytr1ecrBnaer 6rrcrprrfi pa3pflE KoHgeHcaropa C1 . Eraro-
Aapfl flofie[ylouleMy [poqeccy 3apxga Ha KoHAeHcarope C1 Bo3r{r{Kaer runoo6pasnoe
HaflpflxeHlle. I,Iwyrucu qllcrorbr urlM cwrrutsaror Haflpflxeur{e c KorrEeHcaropa C1 ta
3a[oMl{HarcIrgft rougeucatop Cz. .[t5a yrvrenbrrreHrir.E uylrcaqufi 3apffE Korr[encaropa C1

(28)
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Brc.4. Ilpurryrfi qacrorHoro cnrre3a c qu@porrrv yqpaBrre]Ir{eM

Puc. 5. iDyHxquoHalrBnttf, cxeM a AucKpr.rMrfi aropa pa3B epmrBaK,rqero rr{[a

Ha BpeMff crurbrBaur{fl rlpepbrBaercs. IIpl paaeucrBe qacror Bxo4lbrx cr{rHaJroB, npeHe6pe-
rafi rrocroffHHofi cocrasflrrculeft, BbrxoAuoe Hafiprxenl,re ,ryrcKpr.rM]ruaropa up (r) rroxuo
SaIIlICaTb, KaK

uo!)= KofuG), Qg)

,rfie Kp, - roo$Qmfueur uepegaqr.r (uurerpanrrrrfi) 4locpranuaHaropa no $ase; ,pr(t) -
reryuas pa3uocrb Saa uxoguux cr{rHarroB; ecltu ec * arfM, ro rrpu ne6onnul,tx
paccrpofircax

uD * KDo(a" - a4 lM) , (30)

rge Kp o - roorlS{UueHr [epeAarM ,U{cKpr,rMr{Haropa IIo qacrore,

Ounrrp. <Dr,rnrrp B fierrre OAIIq oKa3brBaer perxarcqee BrrifiHwe Ha &rHaMrlqecrcue cBofi-
crsa OAII9. <DHU rrox<er 6urb naco.rsHbrM r.rJrr{ aKrr.rBHbrM. flacorgnr,trl OHII na pwc. 6
rueer $ytucqurc [epegaru

F(p)= uoluy= (l + pCR)l 11 +'pC(Rt + Rz)l .

flocrosutrre B peMeHr{ Snnrrpa
rr =(Rr +R2)C,

T2=R2C=ffiTr,
m=R2l(Rt+R)-

Torga

F@)=(l +mpr1)l(l ! pr).
.ftx axurnnoro Sunrrpa Ha pr{c. 7 nonyuaervr flepegarorrHyro $ytncqurc B Br{Ee

F@) = (l + pr)l pr1 = (l * pmrl) I prr,
rAe

(31)

(32)

11 =R1C; 12=R2C=mr1; m=R2fR1.

.[pr ueurmeprrpyrouero aKrr.rBuoro Qrnrrpa repegarorrHar Syt<ryrn coxpaxfier sua (34),
rpr{qeM 11=R1C) rztr(Rr tRr)C=mr1; m=l+R2fR1.

Vuparnxeuufi HatrprDrerrueM rexeparop. IYH nupa6arbrBaer cyrrnalr, rracrora Koroporo
olpeAeJlrerca MrHoBeHflbrM 3HarIeHr{eM yrrpaBlsrcuero HilrrpfixeHr,r.fl c BbrxoEa (D[II[, a ro
BpeMfl KaK aMrrrruryAa BbrxoAHoro Haupffxeur{.a ograercfl nocromrsofr, Ilontsyrcr mruefi-
nuu npu6rurxeHlreM [epe4aroqnyro <fiyrucl1urc MoxHo 3a[]rcarb KaK

O"(p) = K,Uo(p). (3s)

Ilepexo4rre upoqeccbr r IprQporofi OAIIq. Crpyrrypxaa cxenaa qu$porofi OAIIU
npegcraBneuaHa pvc.8. Ouu,r6ra Ha BxoAe cr,rcreMbr upr{ orcyrcrsnr,r crrnxponl{3aur{u

@e = @c - @, lM, (36)
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Ftrc. 6. [Iacc[slrlril OHII

Brc.7. Arrurnuil OHll

a ee npeo6pa3oBaHr{e Jlaraaca

Qu(p)= MQ"I(M + Ks,F(p)K,). (37)

flpu usueuernu xoer!$urgreHra AeJreHIrfl Aenl,treJrfl cKarrKoM or Mr Mlvrto6paxerue oupr6-
Klr BbrxoAuoft (nxogHoft) qacrorbr 3aruruercff KaK

Qu(p)= (Mr -M)IuIrArlp(M, +Ka,F(p)K")). (38)

Paccuorpr,ru, K rreMy 6yger crpemrrbcfl 3Ta ouu6rca flocJle oKorrrlaHl{fl rlepexom{oro pexI,IMa:

.limc,r. (r) = limp O. (p) = (M? - M fl) r,: 
" 

I (M r + Kr 
o 
KrF(0)).

f+6 p+O
(3e)

Herpygto 3aMerr{Tb, qro npl,t [pr,rMeueHr{r.r Suurrpa c [epeAarormofi xaparreprcryrxofi
uaua (34) qacrornar ouru6ra crpeMr,rrcfl K Hyrrrc, r.e. Era[a3oH 3axBara raroft cxer'or
OAIII reoperurlecKt,t 6ecror{e,ruo BeJr}rK.

.llga noryveHl{fl rpeAcraBneur,rtr o pra[a3oHe yEepxaHr.rff BBeEeM ,byrmryrc Sasoaoi
[oMexl{ B cneEyrorueM BI,IAe:

v*(t)= Aat6(t). (4o)

Ee uao6paxerule

iD*(p) = Lcrlp2 (41)

Oaeonar ouu6ra Ha Bxoge c[creMbr

Q"(p)= AapMlp2(Mp + Kpl<,F(p)). (A)
Ananomwo (39)

limp. (r) = limpOu @) = M AalKprKrF(0). (43)
t+6 p+O

llpr npuvrenernm Sulrrpa c xapaKrepucunofi (34) <[aooaas ouu6ra a sanccHyrofi nerne
OAIIq He3aBI{cr{Mo or BeJrulmHbr Ac,.l ytrrerruraercs Ao H)Drfl) T.e. ElatragoH ytrepxaul,Ifl
pareH 6ecrcoHeqnocrr{.

Ilparculuecrcu B.rarra3orlbr cxlarbrBanr{a u y,qepxaHl{ff coorBercrByror Era[a3orry pery-
ruponarur IYH.

Ilocronunas BpeMellu ilpoqecca 3axBara uutlposofi OAIIq c $unrrpou uo
(34) npr rl3MeHeur{r.r rcosrfQuu{eura Aerreur{f, or MuMlnonyuaercnws (37):

r"= rlQn + Mr I K.KD ).

ypaBHerMro

(44)
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IIp'I npurraeueul'u [accl.IBHoro $uurrpa (33) nocroxrmafl BpeMeHr,r 3axBara yMeHbruaercff:

rg= rt(m + MllKrKp,)/Q + MrlKo). (4s)
B npouecce 3axlara [qpe[arorlHar Qyru<ultx OAnq no Qasoaofi ourr6rce oru.rcbrBaercff cre-
Ayro[s{M BbrpaxerMeM:

G,(p)= p2 lkDA + 2laop + p2),

rge co6crreHHa.fi rlacrora c^ro :

t ts = \/ErK;friil,
a xoo$Qurg.reur saryxarutr f

1 <osmr 1 | 2; $r.urrrp (34) ,

E= I
I

t <osmr1l2+usr112; gunrrp (33).

(46)

(47)

(4e)

(s0)

(48)

Cnegyer 3aMerurb, rrro AIrs paccMaTpr,rBaeuofi agecr cxeMbr OAIIq rcos$SuUneur 3ary-
xaHI'Iff 3aBrIcEr or rcoeQ$lrqueHra AeJreHI,Ifl M u sro o6crosrelrcrso Heo6io&r*o ,*eiu
BBI{Ay upll pa6ore cxeMbl B III}IpoKoM trE{arla3oue qacror. .fta oftcneueHl,rfl opHaKoBoro
3aryxaHl'Ifl Bo Bc€M S{ana3oHe MoxHo flepeKflroqarb llocroffHHyro BpeMerM Srurrpa unu
arr6uparr xapaKrepr.rcrr,rxy IYH rarofi, wo6u KrfM ^, const. Ecnu ua Bxoge o{creMbr
Bo3HI{Kaer cKarroK Saou Ag, ro rs (46) [onyraeM lrpouecc ra3MeueHr{ff Sasorofi ouu.r6r<r.r

I ae tcos(/f] @ o t -(t sin(Vr - P as 0) | \/T-V j e - r e o t, 
E < t ;

9:Q)= I llge--'t1t -@ot), t=l;
t ae lctr6p_l a s t - 6 ch1*|.7=l <D s t)) I \E:1 I e - E @ o t, 

E > t .

Anaaorr.rrnro Errfl cKarrKa ,racrorrt Ao,

( (Aa e - E - o tsin(y'l Ipc^r, t)) I (t/T -( <,to), * ( 1 ;

vr(t)= | Art"--',, E= l;
[ (Ac..2s-r'orsh(VPJe, ot))lt@a 's, E > 1.

llacrora yAepxaHl{, OAIIq ltpr cryflenqarovr aosgeficrBrrr{ Moxer 6rrrr o[pegeJreHa KaK
cKaqoK qacrorbl [pI4 KoropoM sKcrpeMyrvr Qaaoaofi ouu6rcr Eocruruer aerfi4ril4unt 2T.
I,Is (50) nonyrllM

| 2rexp((larctg\/1419)6/74), E < r;
arlao= l2re, E=l;

[ 2zrexp((f ar ctg\/*- 
1 
g)l \E-), E > t.

rre pesaro u,a, *,#;#J"Hf::l;;;i#'-*n 
oenq

tr(p)= KDrF@)&lMp = KF(p)lp,

rge K= KDrKtlM -rrerJreBoe yoitrrue,

.ft x sanaxryroro KoHrypa qrpaBe,rrJuBo

H(p)= w(p)10 + w(p\)= KF(p)l@ + KF(p)).
IIpu orcyrcrnuu OIIII F (p) = 1, rorga

(st)

(s2)

(s3)

(s4)

H(p)= llQ +plK)

- nepegarorruax Syrmqrrr KoHTypa [epBoro lropflI6a. Uacrorxar
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cltcTeMbI

lH(p)l = 11.\/'t + @lFf .

Illuprua rloJrocbl npofiycKallufi 3aBI{ct{T roJIbKo Jtr{Iub

u @craBrlser na yponne 3d8:

a-3dB = K.

(s6)

or roes$uryreura repe4au K

(s7)

llpl uarou xoo$$urryenre Aerreur{fl AeJrfireJrfl M notoca [poilycKaHl{ff Moxer 6rrrr rar
BeIII,IKa, qTo [OCTopoHHI,Ie BiIIltsHI{f,, HanpI'IMep, [apa3I{THbIe eMKOCTI{ B CXeMe IYH, UOryr

Bbr3Barb Hecra6nniuyro pa6ory Kourypa OAIITI. B raxuu clyqae [pI,IMeHeHI{e Ollttr ne'

o6xoptuo.
IIpu nrrrcueHlm raccl{BHoro OIIII c xapaKrepl{cr}Ircoft (33) us (54) rolyrxaeM

H(p)= (1 + pmr) l(1 +p(l + prlK)l K + p2 r1l K),

qro coorB eTcrB ye r cI{ cre Me Pe rym{poBalM fl B ro poro IIo pff 4( a.

C yuerou @7) n (a8) u o6ogna.lrs r 1K = T,ronyqllM

lq(p)l = r/1t + 1a 1 a o)' Qt, - l hB l/ I t I - (a I a i' 12 + gt I a o)2 412 I .

llonoca fiporycKaHrfl na ypoane -3dB
Q-tdB = aoJa + 1/7-+ l,

rEea= I *m + (m2rlK2 -L)l2r1K,

(s8)

(se)

(60)

(61)

H(p) = (L + pmr)l(l t pmrl i p2rl lK)

n ylrr{rbrBaa (47) , (48) - aMfirll{rygHo-rlacrortylo xapaKrepl,Icrl'IKy:

lH(p)l =

Pac,rer troflocbr rlpofiycKarlfia Ha ypoBne -3dB or.ttt E.aer

Q)-3dB = 0)o

Taruu o6pasou, [tripnHa rroJrocbr rlporrycKa[rr{fl rlpil [p]rMeHeuuu OIIII 3aBI{cI{r He roJIbKo

or ycr.urenufl B Korrrype K, no ll or nosrof,HHofi apeuern r 1 , kpoue toro ycroftullBocrb cI{'
creMbl 3aBr{cur or roo$$nwegTa 3aryxaHnr. [Ipu [pnMeHeHI{I{ aKruBHoro OHU c xapaKre'
pucrnrofi rnua (34) nolyqaeM rlepegaror[ryrc Qpmqun cl{creMbr:

(62)

(63)

(64)

fipuqeMd=l+m2T1Z
Cyuecraeunr,IM orrlr,IqlleM or cxeMbl c rIaccI{BHbrM (DH!l gsrsercff To, qro rloroca [po-

flycKaHr,rfl Teflepb He orpaHl,IquBaeTcfl ycI,IneH]IeM B KOHType, KpOMe TOrO, KaK yxe yKa3bIBa-

:rocb Bbnrre, Sisonar ourt,rora B ycraHoBr.IB[IeMcfi pexI.IMe crpeMllrcfl K Hynrc, flpum =O
(Rz = 0) B cllcreMe Bo3HLIKaIor astorcore6agua (cru. (63)).

CTPYKTYPHA' CXEMA 14 TIAPAMETPbI CHHTE3ATOPA

C yverorvr Bcex BbIIleu3rIoxeHHbIx coo6paxenni 6rt:r paccuuran, paspa6orau I'I [3roroB-
neH Motrynb cr,rHTe3aropa B craH4apre KAMAK AJIfl Ilctronb3oBaHllfi B KaqesrBe 3aAarql{Ka B

Cr,rcTeMe aBToMaTI43I{poBaHHoro gfleKTpoflpllBoga. Ero cTpyKTypuatr cxeMa IIpEBe[eHa Ha

puc, 9. Kouaxgr,r, [epeAaBaeMbre tro Marlrcrpanr KAMAK, geurr'rSpylorcfi B 4eruuSparope
rorrang, o6pa:ya KoMaHAy 3arr tarr KoAa qacrorbl B perlrcrp rIaMflrH 1/F16,{05 1 , Kog uacro-

TbI [epegaeTcfi IIo tlI{HaM I/ c uepnoro tro ABenaAqarntfi paapa4u, rp]rHaEUarufi pa:png-
gnaxosrrfr. C6poc perncrpa ocyulecrBrlffercfl KoMau[auu o6ulero suga z,C ulu rcoruaugofi

1/F9A0S2. Xpauurraufi B per[crpe KoA [ocryllaerHa cyMarop SM,rge c yqeroM 3HaKaocy-

urecrBJrfiercfl cloxegr,re ero c locroflngofr qactnro KoAa, oflpeAenflIouefi l4cxoAxoe 3HaqeHI'Ie
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Pnc. 9. CrpyxrypHair cxeMa Mogynr crure:aropa C

BrtrxoAHofi qacrorr,r /3. Pe:ynbrupyloulrfr KoE oflpeEenfler Kosoor,rUEeHr IleneHr4.fi y[paBrrfle-
Moro EeIII,rrerIfl, ycraHoBrreHHoro B [eTJre OAI]q, rcoroprrfi EeJrr,rr qacrory fyH B (Mo!Al4)
pa3. BblxofHafl qacrora ynpaBrf,eMoro Aerrr.rreJlfl cpaBHr,rBaercff Ha Er,rcKpllMr,rHarope .U c
olopHofr qacTorofi /c . Br,rxol{uoe HaflpflxeHlre [rlcKpr.rMr,rnaropa qepe3 OHU ynparrfler qacro-
rofi IYH. Ilacrora BbrxoAHolo clIrHaJIa MoEynfl /, o6pasyercfl [yreM EerrcHr,rfi qacrorrr IYH
Ha AeJII,ITeIIe c xooQQnlluenroM Aelterufl ly'. B ycranorfiB[IeMcff cr,rHxpoHr,r3oBaHHoM cocrof-
H1414

f, = (il'IsrAIuI)f.lN- (6s)

Texuuqe cKHe xa pa.KTeprn cTu Kr.r M o tryntr:
OnopHar qasroTa (ragaaacr'.ran n:aHe) : f c= 101 l2t' = 38,1 fU.
Koe$Suuueur [erleul{rr BbrxoAHolo aelrr.ireJrff (ycraHaB[[Baercfl [epeMblqKaMn) : /f = 3400,
floctoxHnas qacilL Ko[a ylpaBnrcMoro AeJIHTeJITT (ycrauaanrraercfi nepeMbrqKavn): Mo = 211 -
= 131072.
Iilarqacrorusbrxo,qHoro curHiura: Af 

" = f"lN = 0,01 Iu.
Ilpegenlr usnreHeHlrrr qasrorbr Bbrxo[Horo curuana: f, = (1 470,6x4095 . 0,0 i) Iu.
Kpyrusua plcKprrMHHaropai KDJ= 0,66 B/pag.
flocroqHHrre BpeMeHrr ar<ilasHofo Her.rHBeprr{pypqero OHII (34): r, = 1,3 . l0-'? ci re =0,11 c; m =
= 8r7,
Kpytu:ua IYH: K" = 8,8 . 10s PaElBc = 14O xIu/B.
Craruqecxrfi xoeQQuuueHr repegaqr{ (53) : K = 4,43.
Kos@OuUueHt 3aryxannfl (48): 5 = 1

Co6crseHHas qaaora (47) : f o = 2,9 tu.
flonoca rporycKaHr.rs na ypoane - 3dB (64) : f -XS =':.,3 h\, ^
flocnosHraq BpeMeHil 3axBara (45): i" = 0rl2 c.
llonoca ygepxalrfix (51) : /, =49,5 Iq.

7. MOAYNb YCTPOffCTBA KOPPEKIIfiI,I KY

Koppercqna acrarl,IqecKr,rx EI,IcKperHbrx cllcreM c ueJlbrc ux cra6vlrrt3arlrur, EocrI{xeHI,Iff ,

xelaeMbrx I{[I1I Haulyq[trrx B cMbrcJle o[peEeneHHoro Kpr,rTepr{ff Er,rHaMflqecKr,rx cBoficrB Mo-
)I(eT ocyuecTBIlffTbcff TaK Xe, KaK [I B He[pepbIBHbIx [pLIBoEax, IIyTeM I,I3MeHeH]Iff IIapaMeT-
poB cLICTeMbl vll7t4, ecllll 3TO [Ie [pI{BOEr.rT K IIeIII{, I,I3Me}reHr,reM cTpyKTypbl cI,IcTeMbI [3] .

Hau6olruree [pLIMeHeHre HarrreJl MeroE Al{cKperrofi $a3oBoi KoppeKur,ur, Koropafi nplr or-
HocllrerlbHoft [pocToTe peutu3a\t4r4 o6ecfieqr,rBaer BBeEeHr,re B 3aKoH peryJrr.rpoBaHufl Eocra-
roqHo cI,IJIbHbrx npo[opurroHaJlbHofi II MQoepeHu]raJrbHoft cocraBnflrorq[x. MeroA 3aKrrroqa-
ETCfl B TOM, IITO OTKIIOHEHIIE IIEPIIOEA KOPPEKTI,IPYEMOTO CIITHAIIA HA BXOAE OT BEJII,IqIIHbI
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Brc. 10. Crpyrrypua.r cxeMa MoAyn.fi roppexqru KY

fipeEbrryuero fieplroEa Ha a, Bbr3brBaer orKIIoHeHr,re fiepl,toEa BbrxoAHoro c[rHaJIa oT flpeAbr-

tryuei Berlr,rqllHbr ua Kyn Ar. CrpyrcrypHafl cxeMa ycrpoficraa peaJrr{3yrouero oror MeroA r{
BbrrIoJIHeHHoro B crau4apre KAMAK [petrcraBJreua na prc, 10.

C vtoueura [p]IxoAa filr,fiylrbca f p Haqr{Eaercl 3a[oJrHeHHe cqerqr,rKa.IV3 r,rMrlyJrbcaMr,r Bbrco-
Koqacroruoro KBaprleBoro reHeparopa. Eurcomr cqerqr{Ka AB ort6upaercr rarofi, qro6br ero
3aIIoIrHeHUe llpolr3orrlo 3a BpeME, MeHbrrlee [eplroEa r{MlrynbcoB f p,r,e,

Tpmin 2 N tlF. (66)

TorAa g reqenlle ilpoMexyrKa BpeMeHr.r LT = To - N, lF, Surccupyeruoro Ha rprrrrepe
71 , penepcnnurrfi c.re'r.u.r< CT2 cyrvrrvrupyer r,rMflynbcbr qacrorbr F. C upilxogoM cneAyrcuero
I4M[yrlbca,f, c novoqr]o rprrrrepa T2 perepcunurrff cqerrux flepeKnroqaercfi Ha Bbrqr{Talrue,
trputleM Ha BrITII,ITaHI,Ie fiocryrtaror I,IMrry]Ibcbr qacrorbl F lNz, B MoMeHT, KorEa KoE B cqerrm-
re CT2 craHoBI,ITcfl paBHLIM Hyrlrc, BbIqI,ITaH[Ie 3aKaHquBaercff, a Ha Bbrxo[e MotryJIfl IIofiBJIE-
ercfl LIM[ynbc, Tarntr o6paaowr lponcxotrrrr pacu[peH]re ?rHrepBara LT a N2 pa3 r4 3aAepxKa
BbrxoAHoro r,IMIIyrIbca o'ruocr,rreJrbHo Bxoguoro Ha BpeMfi Af 0/, + 1).

Cxeua cpaBHeHI,Ifl Ko[oB CCK npegua3HarreHa Eflff ycraHoBneHr,rff orrpetreJreH]Iblx rpaur.Iq
lunefinoro yqacrKa ycrpofrcrBa KoppeKUrrr{ c qenbro [peAorBpaueHr{s oflpoKr,rAbrBaHfirl flpu
perynl4poBaHult. EtvIxocru peBepcr,iBHoro cqerrtuKaly'r, gonxna6r,trrraxofiqro6brlpu MaKcr{-
MAIIbHOM ITEPUOEC BXOAHOI'O CI4THA]IA IIPTI CYMM},IPOBAHHH HE flPOHCXOAHJIO IIEPETTOJIHCHI,Iff:

Tp*r*- NslF4N*lF. (67)

C gpyrofi cropoubr, Berlfiqr,rHa y'y'-orpanuueua reM, qro [pr.i 3aAaHHofi serrqaxe KoppeKur.r[
(1/r) uls o6ecrteqenlla rlpaBr,rJlbuoro SyurcquouupoBaur{fl Bbrrrr.rraHr.re Eorrxuo 3aKouruTbcfl B

coorBercrBur.r c (66) 3a BpeMfl He flpeBbrrflarc:l.Jlee N3 f F:

N^N|IF 1NrlF. (68)

OrpeEerurvr cBfi3b MexEy rlapaMerpaMa ycrpoficrBa KoppeKur,ru, rrpr,rH[Maa Bo BHHMaHT{e,
qro B ysrauoBrrBrrreMcx pex[Me Tp = Tr; Vp = f "), 

xos$QruIuenr KoppeKu]rra Kyn olpefie-
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neH 3apaHee r{ cBfl3aH c Ko3Q$uurexroM AerreHr.rf 1/r; rcar 3ro crregyer ws oflHc,a1ilfi.6yxrc-
rlrrour.rpoBaHr.rfl cneAymr.qr.rM o6pa:ona :

N2 = Kys - 1. (69)

IIpl ynelnuemlr rcoo$Suqr{enra KoppeKrrr{E lnnefiurrfi yqacroK ycrpoicrea yMenb-
uraercf, I'I Moxer 6lrtr uegocraror{HblM frff 0ylrKq[oHr,rpoBaur,rfl ycrpofrcraa Bo BceM El,ra[a-
3oHe r.r3MeHeHus gaEaroulefi uacrorrr/3, lloerouy ,qls raxAofi [apbr 3Haqenufi f , w Ky11
cneEyer 3aHoBo ofipe,qenflTb [apaMeTpbl ycrpoftcraa, crpeMffcb K uau6olnurefi Berruqlrge
nru{efiHoro yqacrKa, conracgo HHxe oflr.rcaHnor\,ry a;rrop[i*ry. vrz (67) u (6g) c yqeroM
(69) , cuwaa, qro eMKocrb peBepcl{BHoro cqerruKa }rc[orrb3yercfl fiorrHocrbp, rroflyqr,rM

N3 = N2Fll(//, + l) (f" - A!)1, (70)

rue A,f - [orroBr.rHa rflfip]rnbr nusefiuoro yqacrKa ycrpoficrra. C gpyroft croponbr ug (66)

X'i:S":i3; n, u (7t). rory,MM ycrroBr{e Errn orpe,qe,reHr.rtr uupr,r'b, nrrrrrLl)
ytlacrKa ycrpofictaa;

Af <fsl(2N2 + t). e2)
Brr6paa coulacHo (72) aennwv A/, uoxuo us (66) uafiru rpanrqbr Bo3Moxnbrx gnaqenufi
,n/3 :

1/3<F(f"+Al),
a 3areM ws (67) r (68) orpetreJrr.rrb rpaHr.rrlbr Bo3Moxnbrx swauewwir N*:

Flv"- Afl -N, < 1/,n < NslNz.

F25 AI
F25 AO

(73)

(74)
Haft4enurte BerIutIIlHbI N3 u N* oruec:re c ly'2 flocr,IJrarorcr tro Ma.r-lrcrpanu KAMAK e

MoAynb KoppeKIII4I,I, ottpeAerl.fla reM caMbrM ero flapaMerpbl. haauru\4 ,EocroI{HcrBoM
paccMoTpeHHOfr CXetvttt Mol(ynfi 3aKlroqaeTcfl B ToM, qro rlporpaMMHoe yfipaBneHr.re [apa-
MeTpaMr,r MoEynfl KoppeKqr,ru flo3BorrfleT o[rTr,rMr,r3r,rpoBaTb xapaKreprrcTr.rKr,r cMcTeMbI Ha
Bcex pexuMax ee pa6o:rr,r, [cKJrroqafl Heo6xogr,Il,rocrr n nacrpofirce.

8, MOAyJrb yrrpABrrEHr,rfl IIPHBOAOM Myn

Mogynr y[paBneur,rfi rrpr{BolloM MYII, crpyrrypuax cxeMa Koroporo [peEcraBnena
Ea p[c. ll rpegnaluarleH Anfl cpaBHet[fl qacror cr{rutrrroB, o4r.rH I43 Koropblx, nocrynarorqufr
c qacroruoro trarqr,rKa cKopocrrl, frBlrfr.ercfl c[rraJroM o6paruofi czmu f o,a aropoi, rpeg_
craergrorqufr co6ofi sa4arcnlee soaAefrctswe f ,, or cr,rgTe3aropa, a rarx'e Anx nrrpa6orrcn
roM&HEr yfipaBnfiIoullx pa6oroft [pI{Boga, KoHTpoJrfl cocroflEr,I.rr o6opygonanuq cgrosofi
rracr[ 3[eKTporIpL{BoAa (crr,rrcoora y3JIoB, troJroxeHue KoHueBblx artrlrcuatelefi). Cr.ruy-
congalrnrtfr cntuan foqacroruoro AarqEKa cKopocrr4 qepe3 fionoconofr Qulntp fiocryrtaer
Ha rpl'Irrep IIIvruEta LI HopMnpyercr IIo Anr.rre[bHosrr $oprvnrpoBarerreM O. fuanrrefrlree
rlpoxox4eHxe 3TOro cwIIara 3aBfict{t oT cocToflHl{,r [epeKlrorlaTenr fI, ynpaBrrfleMoro
rouraugofr F9, Curuan f o HafipaBJrflerc, unrr B Mogynb KoppeKrlur,r, orKy4a Bo3Bpauaercfi
B BI,IEe I(oppeKTI.IpoBaHHoro curuuaf[, Hrr]r rrp.EMo Ha oA]rH r.I3 BxoEoB cxeMbl aHTLrcoB-
nageuufr CAC, uasuaqeHl,Ie Koropofi yrcaeauo rrrue.Ycrpoficrro cpanueuus YC cpaBHyrBaer
]ro rracrore u $ase cr4rHarrbr gaAaroueu,F3 r orpa6arrrnaevoitf ogacror r,t $oprr,rrapyer Ha
cBoeM BblxoAe I'IMlynbc, oTHocI,ITeJIbHafl AILITeIIbHocTb KoToporo [pofiopql{oHulbHa pa3HocTu
$as cpaaHranaeMblx curHarroB.

Ocranrnas qacrr, cxeMbr MoAyrrfl Bbl[orrufler 3agaqu y[paBneHr.rfi / rcourponr cunosofi qac-
rLI [ptrBoAa, Huxe nplroegeu cflr,rcoK KoMaHA BbrrroJrgseMbrx MoIryreM.

BKnroqeru{e crrepulenc [prrBoAa
Brrxrpqexr.re cJleAruleno rtpuBoAa
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Ettl/0uttl npufiofla

runpafierur

T&nepei ) gnoahtenue

- llaaaE ltubnPan 
nPaloflon

Pnc. 11. CrpyxrypHax cxeMa MoEyna yflpaBrteHlls nprnogov MYII

BKnIoqeHr.Ie 6rrcrporo [pIrBoAa BIrepeA

BKrroqeHr.Ie 6rrctporo IpLIB oAa Ha3aA

Buxarcqeulre 6rrcrporo trpl{Bo[a
3uar Hanpaanenr.rx npauleuux 0'
3nar xanpanrerux rpaulenux 1

Bxrro,{eHr,re }( oppeKuuu
Brrxrro.{eHI,Ie KoppeKur,t]I
Parpeurerue pa6orbr crleMIIrero nplrBotra

3anper pa6otrr crregrrurero fl puuoAa
llo[xnnwrrr ZAMI xouuesura 1

fl6gxnlo,urr IAM2 roHuesuxa 2

IloAxlroqurr I AM3 rourpolx cTLIKoBKI{

Hcxrrowrt,.L AM1 roHqeslxa 1

Hucnpqurr IAM2 roHqesura 2

I,lcxnrcwrrr,,L AM3 xourponr crblKoBKL
KoHTponB coctoqHnq Z AM
KoHrponr cocrosuus Z AM1
Kourponr coctosuus L AM2
Kourponr cocrosHfi.E I AM3

IIpu nogave KoMaHA o6ulero yfipaBneHr.tf, z vt C v.oqylrb Br,rnoJlHffer KoMaHEbI: 3aflper
pa6o6t cJleAflrqero flplIBotra, Br,rKlroqeHue clefau1ero u 6brcrporo rIpHBoEoB, BbIK[rcqeHLIe

KoppeKur{u, r{cKnroqeHrreM L AM l, 2, 3.

F25 A2
Fzs L3
F25 A4
FI7 AO

FL1 AI
F9 AT
F9 AO

F18 A1
F18 AO

F26 AO

F26 AI
F26A2
F24 AO

F24 AI
F24 A2
F8 AO

F27 AL
F27 A2
F27 L3
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3AKfiIOtIEHHE

Cneun$ravnocrb cl,IcreMbr arleKTporlpr4Boga rpe6yer npu rcaxgofi xonrcpernofi paspa6orre
raKoro [oExor{a K peaflr,r3aur,st, rco:roprrfi npr nau6onrurefi rpocrore KoHcrpyKur.r[, yrMrbr-
Bbler HaKolrJlegnrtfi orlbrr B groit o6nactn r,I HoBbIe Bo3MoxHocrl{ rexHuKr.r. B pe:yrtrare ra-
Koro lroAxoEa 3rIeKTpo[pLIBoA raMMa-rerlecKola c ror{Kr,r 3peHrrff crpyrcrypxofi cxeMbr [peg-
craBJlfler co6off acrarnrlecKylo fHcKperHyro cncreMy peryJl[poBaHr,lfl cKopocrr,r, a c ror{Klr
3peufi.tr Ko]IcrpyKrr,rBHoro Boluloulenr,rfl - ua6op nporpaMMHo-ylpaBrraeMbrx or 9BM rvrogy-
neft n crangapre KAMAK, BKnmqarculwil n ce6t Motryrru cfleur{aJrbHoro }r yxr.rBepcaJrbnoro
IIa3HaqeHLIa LI yflpaBrffmunfi curonofi rlacrbro grleKrpo[pr,rBoga. MogyrlHocrb KoHcrpyruun
Eaer Bo3MoxHocrb ornoclITenrgo rn6roro Id3MeIIeHI{fl crpyKTypbl cI,IcreMbI, a HarErII,Ie trpor-
paMMHoIo y[paBIIeHUfl - oIIepaTIIBHoCTI,I B I{3MeHeHLIH aJ]ropI,ITMoB I,1 flapaMeTpou, (UaUpn-
Mep, [pI{MeHeHI4e EB}Irarerei c pasrrurbrM}r xapaKTepl,Icrr,rKaMrlr, ollTl{Mr,r3aulrfl rlapaMerpoB
cl{creMbl &[fl perueHl{fl KouKperHoft sagauu r 4pyroe). 3rl,t ornu,{Lrrerrbubre Eocror{HcrBa
paccMorpeHnofi cncrev6r [o3Borrflror HageflTbcfl, qro KaK 3neKTpo[p]rBoE B IIeJroM, raK r{ or-
AeJIbHbIe MoEyJTLI lI cxeMHbre perxexr{ff rvroryr 6rnr fipr.rMenenr,r B Epyrrrx o6nac'rsx HayKr.r Lr

TCXH[IKI'I.
Hgloxenurre Bbrrue [puHul{[br [ocrpoeHr.rfl 3rIeKTporIp]rBoIIa pearr,r3oBaHbl B B[rAe KoM-

rlrleKra uogyleft KAMAK. Ilporegernr na6oparopnue lrcrrbrranr{fl coBMecruo c cl,t[ogofi
qacrblo [pLIBoEa [4] c Uenrro [pr4MeHeHlrff a gamuefirueM cr.rcreMbr grx o6ecneueHr{a ABr,r-
xeHr.rfl raMMa-rellecxona f T-48.

Anrop 6narogapen H,A. XoroleBy, r,r3roroBr.rBrueMy KoM[rIeKT vrogyreft KAMAK,
I0.JI. 3rIcxnHy 3a peaJrLI3aIIuo aJIropr.IrMoB yrlpaBleHtr.E srreKrporrpr,rBoEoM Ha rlporpaM-
MHoM ypoBue ttplr ltcfibrranr,rax rlprrBoga coBMecrHo c 3BM t4 v3y\etlr4t4 ero xapaKTept4crt4K)
A.A. Creranal{y 3a BcecropoHnrom trogepxKy rrpr.r Bbrrrorrxeulrn ncefi pa6oru.
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