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Vlsaecrws Kprrucrofi acrpo$uauuecrofi o6censaropltr{. T. 85. - M.: Hayra, 1992. -
166 c. - ISBN 502400292-5.

B 85+l torr,re "I4gsec,rr{il Kpr[vrcxofi acrpoQn3nqecxoft o6cepratopm" rryOnnxyrotcr 1.8 opurunaar-
Hrrx crareft, coAepxau[x pe3ynbrarbl BbIIIoTIHeHHbIx n o6cepaatopltu uccnegooal*rft conHerrHBlx HeAp

MeToAaMr{ renuoceftcuonorr,rn, HeKoropblx xapaKTepxgrr,rK corrseqHbrx BcnbureK }r aKryIBlrLIx o6nacreft
ra Conrue, pe3ynb,rarbr lr3yrreHr.rfi xone6axuil .fipKocrr{ ConruIa rlo u3MepeHltrna sa KA "Oo6oc", corlHerl-

Horo Maruerr{3Ma, a raKxe Qorouerpruecxnx H crreKTpaJrbroH r,icclreAosarmft nepetvrenHslx 3Be3E Il
aKTr,rBHbrxraJraKTr.tK,raMMaagrloHoMuqecKlrx [ccre[oB:rHufi; rlplBoAsrcfi A:uIHbIe o spKocrlr HotlHoro

ue6a a o6cepraTopetu; [peEIroxeHBI HoBbre axpoMarrrqecKr,re oflTuqecKlle cucreMEl, AaHo rrx ol1ncaHl{e r{

pacqeTbr.

Irtr cnequanugros s o6naglu acrpoHoMl{u r ac"rpoSusuxu.

The 85-th volume of the "Buletin of the Crimean Astrophysical Observatory" presents the publication
of 18 original papers on the results of the investigations carried out at the Obseruatory. They are as follows:
helioseismology of solar interior, solar flares and active regions on the Sun, solar brightness oscillations

measured on board Phobos spacecraft, solar magnetism, photometrioal and spectroscopic study of variab-

les and active galaxies, gammi-ray astronomical research, night sky brightness at the site of the Observa'

1ory, advanced achromatic optical schemes with computations.
The collection of papers is intend for specialists in as+ronomy and astrophysics'
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K I{SYqEHHIO CO[HEqHbX HEIIP:
nynbcAuHrl comtuA V 22_nETHtm TIHKJI

B.A. Koron, B.ll. )GHefiuyx, T.T. I{an

Anam.rs KpbIMcKIlx ua6rngeuuft coJlHeqHbrx ocwnnqqufi 1974-1988 rr. [oKa3btBaer cyulecrBoBaH[e
rno6anruofi nyrlbcaqlru Consqa c nepl4o[oM Po = 160,0101 r'rltu. Perynrrar nogTBepx[a€Tcr paccMorpe-
HI{eM aHaJloruqHblx AaHHLIX, [ojryqeHHLrx s 1976-1986 rr. n Colueqsofi o6cepnaropru lln. Yunxoxca, a
TaKxe He3aBflcr,rMblM iIHa[,r3oM speneunoft rocJre,qoBareJrbHocrr.t coJrHertHblx Bcnbt[reK 1935-1980 rr.

160-ttluHyrHaa ocUlIJIJI.rIuufi o6uapyxoaraer Ay6neruyro roHKyro cTpy(Typy ocHoBHoro nr.tKa B cllexrpe
MolrlHocrl'I. flocleguaa orpaxaeT, no-BIrAr,rMoMy, geficrsae AByx ocHoBllbrx $usxvecxux N,rexaHnsNaon
BHyrpr{3Be3ALr: rno6alruasuyrrrcauns (cuepuogorvrPo) E6eryurasBonga,paclpocrpaHsroulasc.snoflo-
BepxHocrl'l Consqa roqrl{ c reM xe caMLrM IreprroAorra (P, = 160,0124 rrlmr). Yxasslaaerc.f,, rrro flepr1o4
6uettufr r"rexgy Po u P, paaen 21,2t1,3 roE. rmo cornacyercfi co cpegueft An[Teflh]rocTLro uukna MarHuT-
Hoft axt[gHocrfi ConHua,

CpeEflx aMlnr.rTyAa Po-ocqr.rrursrMr{ 3Haqr,rreJl6Ho yMeHLulrJracB B rrocJreAHrre roAu (1983 19g7 rr.);
3To conpoBox[,allocb cLITI6H6IM pacceqHueM. Oa3r,r ocqunnsqult. Yr"renru]euue Po-arlruuryAL,r coBnano rro
BpeMeHLl c yMeHBmeHI,IeM, [plrMepHo Ha 0,4 nxfq, qacror coJrHeqHr,rx p-MoA (o6uapyxeHusrM B leAaBHr,rx
renuoceftcuolrom(recKilx pa6orax) fi c yMeHb[JeHueM Ha O,la/o conHeqsoft Hppa[uaqur4 (ycranorneuurrtr
IIo AaHHbIM cuyrHuxon). Ilpegnolaraercr, qro Bce oTrl H3MeHeHHrr r.rMeror oAHy o6qyro npaqusy, KopH]r
KOTOpOfi KpOI()TC.E rUy6oXo BIlyTpLr Consua. Bepoaruo, oHr.I conpoBoxgaloT cyrqeclBeHHbre H3MeHe-
HI'I.E BHyrpeHHero crpoeHll, Coluua, KoropBle, B cBoro oqepeAr,, Moryr 6r,nr rectro cBr3arrbr c H3MerreHueM
flonrlpHocTl,t o6IIIero MaIHuTHoro tloll.s CorHUa s xolLe 22-rerHero qul<Jra. f]elaeroa 3ar<rrcqeHug, rtTo ,qo-
TaJrbHoe ti3yqeHr.te 160-vr.rHytnoit rryJrrcaUnu MoxeT ynyqumB Ha[Ie [oHr.rMaHl.re Bapl,taut,tfi roJlHoro fi3Jry-
qeuus Connqa.

TO THE PROBING OI] THE SOLAR INTERIOR: PULSATION oF THE SUN AND 22.YEAR
CYCLE, by V.A. Kotov, V.I. Haneychuk and T.T.Tsap. Analysis of the 1974*1988 Crimean observations
of solar oscillations shows the presence of the Sun.s global pulsation with a period of p0 = 160.0101 ;;.
The result appears to be confirmed also by analysis of similu data acquired fiom 1976 tirrough 19g6 at the
Wilcox Solar Observatory, and by independent analysis ofthe time ,eqr"n"e (193S--1980) of solar flares,

The 160-rninoscillationexhibitsadoubletfinestructureof theprimarypeakseeninthepowerspectrunr.
This fine structure reflects perhaps the existence of the two major physicJnrechanisms operating inside the
star:global pulsation(withaperiodofPo)andarunningwavecirclingtheSun'ssurfaiewith-neariythe
sanr-e pcriod (Pr = 160.0124 min). It is pointed out that the beat period olP, and P, equals to2l.2t:r 1.3 year, in good agreement with the average duration ofthe solar magnetic activity cycle.

The 160-min pulsation reveais a remarkable decrease of a yearly-mean amplitude during several last years
(1983- 1987); it is accompanied by significant scattering of the oscillation phu... This deciease ofpo-ampli-
tude has coincided with the decrease, by about 0.4 rnicroHz, of the frequencies of solar p-modes iis dirco-
vered by recent helioseisrnological studies), and with the O.1%,-deaease of the solar irradiarce (tbund lrom
the satellite data) for the same time span. We suggest that all these changes might be related to one and the
sarle colllmon source, the nature of rvhich are hidden in the deep solar interior. They plausibly reflcct signifi-
cant change of the internal structure of the Sun which, in turn, might be closely associated rvith a reversal
ol the magnetic field's overall poiarity in the course of tlte 22-year cycle. In is conclucied that the <letailed
study of thc 160-min pulsation shoilld allorv ar irnproved understancling of the total solal irradiance va-
riation.

1. BseAeH[e

I,Icryrsnrre flpuqr.rHbr ll (22)-neruero qr.rK]ra Coruqa Ao cr4x nop Bo MHoroM He flcHbr, tro-
cKorrbKy @rrHerrHbre HeApa HeAocrynHbr [paMoMy HaonroA,erMro. I,Is eneMeHTapHblx qiIcTI,IU
roJrbKo Hefirpr,tHo Hecer r.rH$opMarlr{ro o cocroflrrr,r[ BeulecrBa B qeHrpe snesEri; Enfl Ooro-
HoB rF6yercff BpeMs - 106 ner, qro6br Aofrrra r.r3 uer{rpa Ao +oroceepbr.
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Hosrre Bo3Moxxocrrr Errfl r{3y-rreHr{fl Hegp Cormta lrpeEcraBJlfer renroceficpronorur [1] -
uayrca o6 r{3MepeHlrr{ l,t aHarrr{3e r-no6albubrx ocqulnsrytfi 3Be3gbr, - flocKorlbKy BonHbI

(arycruuecx[e, pMoAbr, r,urr{ TaK Ha3brBaeMbre BoIrHbr Tffxecrr,rg-Mogrr) garor ru$opnaaqrm
o crpyKrype 3Be3gbr Ha BceM [yrl4 paclpocrpaHetr,z.a s vry6wre. Bpeua flpoxoxgeHl'Iff ra'
Kr,rx BorrH qepe3 Bce Coruqe - nopagra 1 u.

IIo reopernvecKr.rM oueHKaM BpeMfi 3ilryxanr,rfl HopManbnofi rraog,rr (g-vtogu) ocuurutl'
ulfi ConHua - l0s ler, IIpu pacverax, oEHaKo, 3Be3Aa cr{I,ITaercfl c$epuvecrcu cnrrarraerpnunofr

u, KoHeqHo, He fuTbrBarorcfl r.prKJII{qecKlIe [r3MeHennn. Ha gexe cQepuuecKafl cl{MMerp[r
Hapyuaercfl, Harlpr,rMep,.lr3-3a MarHlrrHoro rloflff r,r BpauIeHHr, I,IsNIeHeHI,Ia BHyrpeHHefr crpyK-
Typbr Moryr flpo]IcxoAl,rrb r,r B xoge 22-nerttero I[,IKrIa MarHI,IrHofr arcrurttocrr Colnrla. 3ro,
B cBoro oqepeED, AonxHo rrpr,rBoMrb K r.r3MeHeHr4Kr cneKrpa MoIrIHocrI,I (CM) rone6aunft

Corrua r{ K coKpauerMro BpeMeHr{ x}r3Hlr orAeJrbHbrx rrlog, IIpu 3roM 3Be3Ey MoxHo cpaB-

rMTb c MaflTHr,IKOM, y KoToporo Me[rIeHHO KaqaeTcf, TOqKa 3aKpefl,Ie}lltrfi:. [p]I HelI3MeHHbIx

("reoperruecrux") All.lue r.r Macce MaflTHr.rKa ero rone6aaw6y[yr MentrbcflB 3aBltcllMoc-

TI,I or aM[JlgryAbr, rlacrorrr n Qasu rcone6aru,rft ToqK[r flpllKper$terl4fi (n:rraeuerue rpaHI,ItIHbIx

ycnoaufr).
I4arraenesne qacror pt.MoE c rluKrroM flKrr,rBHocrr,r yxe 6olee urlll Meuee HatrexHo ycraHoB-

reuo (yrueur1lleHrle qacror [pLIMepHo rxa 0,4-0,5 url or MaKcHMyMa K MI{ru.IMyMy EIIfl
unsrcofi crerregr,r I 12-41). tlro Kacaercfl g-MoE, To, HecMorpfl ua nasoroo6euarcuEe nonblT-

Klr lrx 3aperucTpr{poBarb [5-8], faHHbIe pa3Hblx aBropoB [oKa He HaxoAflrcfl B TaKoMcor'

ract4u c reoprefi r,r MexAy co$ofi, qro6br Ha r{x ocHoBaHlM I,IcKarb roHKI,Ie oQSercrrt, o6ycnoB'

JIeHHbIe, cKaxeM, Bpargenl,IeM Colnqa mt,I lMrgIoM. Oco6oe Mecro, oE]IaKo, Moxer 3aHHMarb

nylrbcaultfl CorHqa cI{3BecrHbIM [ep]IoEoM Po = l6010l0l (tl) uuu.
Bneprrre Mbrcrlb o roM, r{ro ColHUe [ynbcl,Ipyer cIIepI]toAoM 160 rrar'ru (1/9 cyr),6ruta

BbrcKa3aHa s 1946 r. Sparqyacrcr,rM acrpoHoMorvr 3. CessH [9] . Oua 6rtrta ocHosaHa Ha ql{c-

rroBoM aHaJrr,r3e firraHerHblx op6ur (sarraeruM, Ha[puMep, qro BpeMfl pacfipocrpaHeHl{fl cBera

or Coluua Ao I1rgrepa, CarypHa u Ypana cocraBJlffer -40,80r l60rnruHcooreetcrueuuo).
Ho Qaru.rvecrra 160-ruuuyrnaa nynria\us 6sma orKpblra roJIbKo s 70-x rogax [10-12] .

Bonpoc o flprrpoge ee Ao cr{x flop ocraercff ErlcKyccrouHlrrra [13] , O6HapyxeH[e nep[oga

Po s nocregosar.nrHocru xporvroc$epabrx BcIIbrIxeK 1947-1980 rr. [14] al{rlocb y6eru-.

TeJIbHbIM cBllAereJlbcrBorta congequoi upllpoArr flepuo[atlgocrll, a raKxe gonrorperraeuuofi

cra6l,ubuocrl,I (a cpegner.a) KaK BSJII'IIMH6I rlepuoAa,' TaK I'I HaqarbHofr 0a3bl.
B ro xe BpeMf orMeqaJrlrcb c[rrbubre Bapuaquu aMIrlI.ITyAbI r Qa:uPq-uyrrcauwl ua or-

Eenbubrx [HTepBaJrax BpeMeHr4 [15] .Ilomnenr,re [oloJIHI,rrerIbHbIx xovrnbnest e CM ("pac-

uleulerue,, nepuoga) [14, 15] oTKpbIBaeT' [o-B}IEtr,1MoMy, uonrrfi MeToE, AI,IaIHoCTI,IKI,I B}ty-

Tpe HHe ro crpo e HI,Ifl 1I II[IKJIIaqe cKo fr axr[s Ho cru Con HrIa'

Ha6nrogerulq Ps-ocqlutrtffrlll4 Beryncs. noqrr4 c "HyreBbIM" [pocrpaHcrBeH]IblM pa3pelxe-

rMeM, IIo3ToMy perrrcrprrpyrorcfl Mo[bI c u]r3KI,IMI,I creIIeHffMI,I /, arnorr Ao / = 0, Koropble

[onxHbr rIpoHLIKarb B caMylo nly6ltry Conuqa, K ero qeHrpalbuoMy ffApy. B ro xe BpeMfl

I,IMelorcfi cepbe3uble. cBI'I.EereJIbcrBa roro' tITo Mexauu3t'a 11 (22)'nerHero uI'IKrIa Kpoercfl
rny6oro uof roHserrusHofi souofi (crrl., HaflpllMep, [16]) r AAxe Moxer 6bltr crqsaH

c @croflHlleM ffEpa, HaI9MHLIM, rtro HeKoropble aBTopbI yKa3blBalor Ha cBfl3b napuaqrfi

rroroKa uefirpuuo C xotroM ll-neruerO UI,IKna; To1,qa HaEO 3aKJIIoWTb' qro caMO aEPO

"y.Ecreyet" a uI,IKne (?).

2. Ha6rroEatenrHuft Marep[llJr

I{arraeperura uro6aJrbHbrx ocu,rnnflrlr,rfi Coruua n KpAO BeAyrc, c 1974 r' ruaQ0epeuu't-
aJrbHbrM Mero[oM: perncrpr.rpyercfl pa3Hocrb ryrleBblx cxopocrefi Mextry [eurpalluofr so'

nofi consequoro EucKa lpi4lycoril O,ee n., rAe R" - sl4ru'Ilvlltrl pagyc ConHua) ,Iocrarlb-
noft sogofi g,ucra (uogpo6see cpt. [15, 17] ). Curual cKopocrl{ ycpe.qHnercf, B KaxEoM

5-wrruyruoru [HrepBale; MeureHubre EHeBHbre rpeulbl $unrrpyrcrcff c floMolubrc rlofluHo-

MOB BTOpOTO [OprI[Ka.
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T'a6nuua 1

Cmrcor xpuncro.rx na6nroAerurfi 1974-1988 rr.

197 4

t97 5

197 6

t977
1978
197 9

1980
1 981

1982
I 983
I 984
1 985
198 6

t987
I 988

Bce 15 net

4.VIII_9.X
l6.III-14.X
26.IV-15.X
Lt.ilt-24.X
22.lV-21.x
20. rII - 30.xrr

l4.l-26.Vtr
27.IV-15.IX

lT.vrII-29.XI
4.VI -l8.XrI

18.VIr-10.X
13.V-r0.XII
1.rv-9.xrl
29.Y-28.X
7,Vt-27.X

1974-1988 rr.

t4
32

32
s9
78
60
50
82

66
89
55
84.

LL7
84

85

98't

76
t7t
163
280
47t
381
304
522
3s2
570
338
555
839
590

585

6197

9t2
2048
1955
3362
5651
4s 66
36s 3

6264
4219
6841
40s 9

666t
10066
7084
7018

74359

5,11

4,31
4,28
5,62
4,28
5,36*
5,7 3*
5,7'.|

s,93
6,87
3,96
4,77
5,39
5,39
6,04

5,44

*Eee yuora 11 gmefi sa6nroAenuft l9?9-19g0 rr.

B ta6n. 1 cogepxotcg EaHHbIe o Ha6[roEeHr{8x cKopocr[ B 1g74-1988 rr.; BnoclreAHeM
crorl6qe yKasaHbl craHEaprHble orKlloHeur.rrr A glra raxEoft npervrerrrrofr nocrreAoBarerbHocrr.r:
orEerrDHo EIrfl KaxAoro roAa r{ B uenoM 3a l5 neT.

3. IIpl rraenerue ByxJtr{H3oBoro o6reKT[Ba

cpegrrcxnagpa[rrrHoe 3HaqeHl,re ocrarKoB "r.r3naepeHr.rr Mrrrryc rpeHg" EIrf, Bgero 1S-ner-
Hero (1974-1988 rr.)paga cocraBrrf,er 5,44 ulc. Oro n 3,3 pa.a 6orruure, qeM EI.n r{3Me-
pe.lMfi 

_B 
CrauQopue [18], roroprle Agrlalorc, agarror]rrrubrM un06epemrriurbgbrM MeroAoM

(A = 1,66 uf c wfi 1977-'1979 rr.). Pa:rrrue o6ycfloBneHo 
" bcuoaHor pa3uoil rryBcrBu-

TeJIbHocTbIo I'IHcTpyMeHToB K MoAaM pa3Hoi crerleHl{ I (nz-n pa3n[quofr reoMerpr{r{ 3oH Ha
tru{cKe corlHqa, T.e. }r3-3a pa3noro ycpeArre,Huff nyqeBoi cKopocr[ Soroceepu), r{acrr.r,{Ho sro
cBa3aHo raKxe c KaJII{6poBoqHbIM[ QaKropaMl{ tt pa3JrHrMeM orHolueuufi cllrHan/ruyr'r (R) :
cnerosofi floroK B CrauSopue pas n 20 6onrrue, ueru a KpAO.

llocxonlrcy E/In Ha6rloAerurfi conHeqnbrx ocu{nrrflrlufr na ECT-I (KpAO) rpr.rMegflercfl
TorIbKo rpynla rulocKHx UerocrarHbrx 3epKarr, KorrJrr.rMarop cnercrporpaSa 3alorrHfferct
cBeroM JII'IIrIb HarloJIoBI{Hy (AUartaerp cBeroBoro rrf,rxa Ha [IeM cocraBJrsir 9,3 cM npr.r &{a-
Merpe Korlll[MaTopHoro 3epKarla 22 cr,,r). !44 novru norluoro 3atrorrnermr KorrJrr,rMaTopa ]r,
TeM @MbrM yBeJrr{qeHr,rfl p 3-4 pa3a qBeroBoro rroroKa ,I uo npepoxeHr,rp aKa[eMr{Ka
A.E. CeaepHoro a 1984 r. 6bul t{grorosreu* B}DsrHH3oBbri o6terius (prc. 1). OH cocror.rr
H3 EByx III{H3, I{MeIouIxx Qorcycurre paccrosHHs Fr ) 0 u F2 10; paccroruue MexEy Hr{Mr{
d = 6 cu,3rs[aaneHrnoe SorycHoe paccroflHue rarcofi rerecxonuqeircofi cucreMbr

F=F1F2l(Fr+F'2 -d),

_ * O6sercrua 6rrn paccuurau H H3ro?oBJreH f,M. llonosrrNr u JI.ID. Eexro, KoropbrM MEr BbrpaxaeM rJry-6oryp uprtsfl ate[6HocrL.

fog I4xrepaan
sa6nrcAesuri

tfucno

A,:lalc
EEEH qacoB 5-nanxyrnrrx

TOqEK
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Prc. l. Pacunrp.roqas om{-
qecKa, cugreMa, y gIaHaBIrr{Bae-

MA.S [epeA lllerrLK' C[eKTpor-
paQa C
4, b - noJroxlrerrbxa, tt or.
p[qaTorlbHar II[H3bt c EHaMeT-
patu 2,8 t{ 1,8 cM cootrer.
crBotfHo, d=6 cM - paccrof,-
Hl|O Mexgy rruHSaMr.r

F t, Fz r,I d [o4o6paHbl TaKr{MlI, qro6bl Ha BbrxoAe, KaK I,I Ha BxoAe, flfloK cBera 6rm noqru
"flaparfleflbubrM". C srr,rM o6beKTI,IBoM &{aMerp cBeroBoro rrffTHa Ha Ko]I[LIMarope yBenl,r-

ltlrBaeTctr rloqnr BEDoe, a ypoBeHb cBeToBoro rIoToKa flpr.rMepHo a 3,5 pasa (yaelu,ulraerca
rroroK cBera, flaAaroruero Ha BxoEHyro uleJrb cneKrporpaoa, cM. p]rc. l). coornercrBeHHo
KoporKorlepuoAr,rqecKue (c ycpeguetMeM I Nllln) rxyMbr flpu I{3MepeHI{I{ cKopocrr.r yMeub-

urarorca a 1,8 paoa.

flpurraeueHr,re o6leKrlrBa HecKoJrbKo r{3MeHaer xapaKrep MepreHHbrx EfIeBHbrx rpeHEoB -
1r3-3a reruroBbrx noBoEoK Kpeflexfloro y3rra o6beKuBa. O6beKr[B 6brr ucflbrTau a 1984 r.,
Ho peryrrffpHbre 3arMclr c rurr,r 6nuru cEprraHbr rorrbKo s 1988 r. (n uHrepaane l4.IX - 27.X).
I,Inrepecno, qro E1tfl MeEIreHHbrx naplraqrfi c]rrnarra cKopocrr,r (c ycpegneruervr 5 ur,ru) cpeu-

fleKRagparlrrrHoe 3rarlertrre A ocralocr [paKTHqecK[ Her,r3MeHHbrM: A = 5,40 uf c plrt yKa3aH-

Hbrx lr3MepeHr,rft c o6tercrilsoM, rrTo 6nlgro K 3HaqerMflM B ra6[. l. 3ro roaoprr o: l) 60-
nee cloxnofi, uerrr R - 1-l12,3aBr,rcr,IMocrr.I ruyMoB or cBeroBoro floroKa r.ri) p.anlnornr
co[HerrHoM npoucxoxAeHur4 HeKoropofi qacr[ Bapr.Ia[[fi cKopocrr{ c xapaKrepHbrMl{ BpeMe-
HaMt4r )5 nars.

4. Aganus cpeAueroA[rrnbrx 0a3 Errfl rrep[oAa l6O mln

Xensuur r Itleppep [18] coo6uurtu o 3Harr[reJrbHbrx orKnoueur{flx @asu neproga
160,01 rrauH n cranSop[cKr{x r,r3MepeH}rn( nocne 1980 r. Mrr snaeN4 B ro xe BpeMff, tITo rro-
BeAeHue Sasrr oueur BaxHo: orJrurue Po or ll9 cyr l,I Aorlr,oBpeMeHnas cra6lfibuocrb (B

cpetrHeM 3a MHoro ler) nauanruofi Qasu Eo cr{x flop rBriflnr{cb peruarcul}IMl,I apryMeuraMllt
B rrorrb3y conueqnofr flp?rpoAbr [epnOEIqHoCru (crra. TaKxe lryIcKycculo o pe,InbHocrl{ nep[OEa
Ps e [19,20]).

.[ga uaccura EaHHbtx KaxAoro roga B orgerrbHocrr,r crpounacb cpeAHflff KpxBarI c [epuo-
AoM, rorrHo paBHbrM l19 cy"r (160,0000 r',trrH), 3areM Erfl cr{Hyco[Ebr, Bbrrl]IcJleuuofi ,4nx xax-
Eofi rarofr xpnaofi MeroAoM Har.rMeHbrrrux KBaAparoB (MHK), o[peAerflacb rapMotrrlqec-
Karr aMrrrrr{Typla Ap n BpeMs UT rvrarcNrrayrraa (f6) cKopocru "paculupeunR" Coluqa..HytIe-
raa Qasa flpu flocrpoe]Im cpeE1lr,rx Kpr,rBbrx Bcrogy coorBercrByer MoMeHTy UT 00'?00t'r ,

1.11974r.

Ta6:auua 2

Morrexrrr ro Anf, nepnoAa 1601000 MrH @rJracHo I{3MepeHHf,M n CmxQopAe*

roA ,o(ur) ll roA I to(ur) rog fo (uT)

l\m t
63t
89*

I23 t

+ Uacrl gaxxrrx o ,o cooGqerra nalr O. Iileppeporvr .

t9'16,6
t9'7',l,5
1978,5
1979,4

1980,s
1 98 1,5

1982,5
I 98 3,6

ll'l t 34
93118

105 + 18

43t24

1984s
1985,6
I 986,6

84r 19

126 t 4l
86r35

g^
't'1

28
32

5

6
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Pnc. 2. Oagosar Er.ralpaMMa gln craneopgcKrx AaHHux 1976 _19g6 rr.
Beprraranrnoft rreprourofr yKasaxa rHnHqHaE ouru6xa (to) nrorvrenroB ro Arrr rrepuo,qg I5O,OO0 Mrlai 

"oq-Kr{ cootBeTcTayrcT MOMerrTAM uT UaXCUT'ryrvra cKopoct t 1r.e. rr,rorvrentarriro)
hrc. 3. Oagosafi A[arpaMMa Enr KpEMcKr.tx Aa]rHErx, 1974_19gg rr.
O6ogtraqeuua cM. Ha puc. 2,

Bper.aera t o ws crau$opgcrcux EaHHbrx 197 6-1986 rr. ony6rurcoBaHbr Il g, 2l ] . oun
[pr,IBeEeHbr s ra6n. 2 (r nepeoru crolbue - rlenrpaJrbubre gfloxu roErqHbrx.Maccr.rBoB, Bo

9]_oqg, -L MoMeHrbr /o B-Mr.rHyrax), a rarcxe na Qasoaoi ElrarpaMMe (puc.2). B zHrepnane
ur 0"-2n 4ot no repurrcirJrrr rorrKaMr.r orMegeHbr BpeMeHa /e cornacno raat 2; ,- ,iro*,
B coorBercrBlll'I c [epI{oEoM cBeprK[ 160,000 Mr{H, floBropeHrr 4-5 pa3 lro BeprgKarr]r -[Irfl KaxAoro roga orAerrbno; cu. rarcxe [18] .

3areu ruocrcocrb /s (rog)=7(x) floKpbrBarracb npflMbrMr{ y = a + br Nts.IEra[a3oHoB
0 (a ( 160 (rraru), - 132 <-r\< 132 (rraun/nog); rpegenrtNts.a coorBercrByroro6nacrr
npoBeptreMblx [ep[oIIoB P ot 159,96 Ao 160,04 Naux. Oragaflocb, gro cpelga sroro ceurefrcr-
Ba_[psMblx nuHefiuofi perpeccru.I rortbKo qerbrpe [Meror ypoBenb suaqnN.rocr1.g) 2,2o (or
2,3o ilo 2,4o). Cpery HI{x uMelorcf AEe flpflMbre co 3uaqr,rMocrsro 2,3o, Koropbre orBerraror
repl{oAaM 160,007 (t3) n 160,016 (t3) r"ruH. I4orrreperurx n Crau$opae, rarr.rr*r o6pasorvr,
He fipo[.rBopeqar yrBep]qlerMro o Hruruquu flepuotra 160,01 uuu (cropee,,qaxe [oErBepx-
Apror ero c AocroBepnocrbro oKoJro 2,30). vvreercfl TaKxe trepflotr, orseqarcu[fi cyrouiofr
rapMoruKe, P = 159,999 (t3) wn; ero 3HaruMocrt2,4o.

Tp6ruua 3

Kprrncrore AaHHbre ga 1974-1988 rr. (4lr neproAa 160,fi)0 rvrux) *

roA Ay,tntlc ,o(UT), r!tr{H loA A1, v/c 
lro(UT), 

rra.rx foA A 1, :lalc fo(uT),

t974,66 1,42t0,21 t3S*4 t9'19,47 0,S610,1S 119i7 1984,68
1975,58 0,81i0,18 I4St6 1980,50 0,45r0,13 156+8 1985,63
1976,54 0,3610,13 9!9 1981,51 0,47!0,07 30+4 1986,54
1977,51 0,78r0,19 35t6 t982,76 0,6910,15 62t6 tg}7,63
1978,56 0,4810,09 8415 1983,66 , 0,50*0,18 tgxg 1988,61

i Ounr6xu rar''reror-$opuanurrd cuucn I{ BbFrr,rcflerrbr no paccearrrro I 6 ToqeK cpegxefi rpunoli orHocr,rrenb-
Ho-cr{Hycor.rEbr. .{arurare gna 1979 il lgBO rr. npunegenir 6ea yvera l7 Eflefi ra6rrog"rrft s, vloir 1919 _l98O rr.

0,04r0,14
0,2810,09 38r9
0,3410,08 15117
0,45r0,14 l7r8
0,23t0,11 61+10
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3Ha.reru{s tsu Ah Errff KpbrMcKlrx EaIIIbrx [pI{BeAeHbI s ra6n,3. Oasosaa EI,IarpaMMa

noKa3ana Ha puc. 3. Ilnfi yKa3aHuoro Bbrrxe Erarla3ona aHanll3l{pyeMbrx flepuonoB (Harno-
HOB nprrrar,x) rpll uar6onee EocroBepHble npflMble orBeqaloT cIIeryrcuII{M nepl4oEaM:

160,009 (t2); 160,013 (!2) n 159,9ffi (t2) rrmu c ypoBHrMLt 3HarIIIMocrI,I 3,8o,3,3ou
3,3o coornercrBeuHo (nepnue Be rrpffMbre noKa3aHbr Ha puc.3). Tpetlrfi trepuoAflBJlffer-
cfi rorurtlHbrM "care[[r,rroM" flepuoga 160,009 M[rH; Ilocreggufi, n cnq;o oqepegb, B np€-

Aenax ourn6Ku coBrraEaer c P6 u l{Meer, KaK Mbr BI{E{M, Ilar,IBbrcuyrc crarucruqecKylo 3Ha-

rgMocrb Errf KpbrMcKI{x EaHHbIx, flepnog 160,000 MI,IH I,IMeer BecbMa H}I3KyIo 3HaqrMocrb:

2,1 o. (Baxtto raxxce 3aMerr{Tb, rrro cyMMitpurrfi &racc}ts KpbrMcKI{x u crauQop[crux $as
EIrfl flepl{oAa 160,000 MLIH Eaer IIpaKr[qecKI{ HyneBylo 3HarmMocrb (0,3o), rorEa KaK [JIfl
rcpr.roEa ^, 160,01 Mr{H 3HarMMocu orono 3,5 o) .

5. Cremp Molrlrrocrn

llpn arrwrcreruau CM [IrE Bcero lS-reruero pflAa KpbIMcK]Ix AaHHbIx pa3pelueHl{e ao
Ix3CTOTS CoCTaBrrfleT Avo xll2l x, 1,0 nIU; sy4ecu L = 15 ner -E[IIreJIbHocrbBpeMeHHoro
pflEA. CM, gtr,tr{cfleHnrlfi C [IaroM Ap = 0,5 ulq a pafioue flepltoAaPs, floK030n na pUC.4.

InasHrri nnx 160,009 (*l) rraun Eocrr{raer ypoBHff sHatMMocrr.I x6,5o- Bugno raxxe, uro

trr.rK lrMeer ry6flerrylo crpyKrypy, flprqeM nropofi mx, 160,014 (tl) rraru, 6omacyercfl
c [epuoprrHoqrro 160,013 vnn, nafiApnnoft sr,urre Ha ocuoBe $asorofi E'IarpaMMbI.Avmln'
ryga nlrKa, orBeqarculero cyrouHoft rapMoIMKe (l60,001 MI,IH), flpeue6pexurvro Naafla' flos'
TOMy Her Hr,rKaKr,rx OCHOBaTfi[ oroxgegrBrlflTr nepNog Ps c 9'fi raplromlrofi cytor'

OueHr nnrpuryer c:rerynuee HeTprrBr.rarrbHoe o6crosrenrcrBo, fllrK 160,009 MI,IH l{Meer

roflbKo oE1aH Hu3Korracrornru? (ro4,ruHrfr) carerrfll,IT, 160,057 MLIH; tro HenoHflTHbIMflpuwl-

raru nparrrfi, BbrcoKoqacrorHrui, careJrJIr,IT orcyrcrByer. B to xe Bp€Manux 160,014 uuN

r,rMeer ciltrbHrfr nparnfi carerrJrr{r (t59,967 Ml,rH), a raKxe paJIeBbIx careflrll,ITa: roEtrrIIrrIfi

160,062 MIIH r{ floflyro[$rrHbfi 160,011 mlu. Bornaoxtto, qro raKoe BecbMa rleKyJlflpHoe

pacflpeEe,IeHl{e MouIHoCrH l\rex(Ey CareJIJrI{TaMI{ O6cynOBneHO TeM' rITO nurr 160,009 u
I60,014MI,IHOTHOCflTCflK.EYMPA3HbIMMOEAMPO'NYTIbCAUIIH;HEI{CKIIIOqEHOTAKXC'IITO
oHlr r{Mercr pasllyrc Qrouuecxyro fip]Ipory: HanpLIMep, ocuosuofi nur 160,009 rtaru (-Pe)

/t/.lz /w.lf /0t 20

Pnc.4. Cnerrp Mourxocru ocqlnnsqnft Connqa Anx KpDIMcKtrx AaHHbIx, 1974-1988 r'r'
qrlcro orEetbHbrx 5 -MHHyrHbIx I,rrrreperuft cKopocrr't N = 74359

0

na(, ,, '/o 
2

/000

8



xapaKreplr3yer co6crBenHo nynbcautrrc Coluqa, a notrBrrenr{e ero careJrJrrlila (160,014 rr.rnH)
o6ycnonneuo ll (Z2)-neuri.u qr.rKrroM ufumt lntcrpbrM Bpar{eH[eM rretrparrbnoro flEpa
(rsarrraogeficrBl{e MexAy xore6arurrnau Cormta u rpaurerulrta). 3aueruur, qro pacueuJre-
tue - flpr{Mepuo 3,3 Hfq - coorBercrByer reprory 1tterlz.ir l0 t 3 r.

6. Mynrrurmeflraf, crpyKTypa'Po,-ocrlurnqlu{u

Har6onee roqHoe 3HaqeHHe flep]roAa Ps BMecre c rourcofi crpyrcrypofi cM nory,ueno n
[14] ua ocHoBe aHiInI,I3a 18877 xporvroc$epHrrx BcnbrureK lg47::-98A rr. yroqnenHbre 3Ha-
rIeHI'If, IIepuoAoB BflocrleEclsiln 6ilttu HaMI{ florrygeHbr r,I3 aHaJrr,r3a 6olee o61upuofi trofie-
AoBarerlbHocru (Havanluux MoMeHroB) 24411 acnnuuex laurrta B)l sa unrepaan 1935-
1980 rrx., cv. ra6n.4"

Bce tpr He3aBlIcHMbD( pEAa AaHHbrx noArBepxEaror rrirJruqr{e fieplao[a pe. Kpoue roro,
KaK KpbIMcKI'Ie, raK n 

Tuy^O9P{"KlIe H3MepeHLIr nyveaofi cKopocrr.r roBopflr o rrplrcyrcrBnlr
Broporo flepuoga oKorro 160,014 na.tr.

B (n],fly 6onrruefi AJII'IrerbHocru pfl.Ea BcrlbrrrleK rr Meroga aHaflr.rsa (nrrur.rcneuue CM cnoMoulblo KpIITepI'I.s 1' anaec,ro @Ypre-npeo6paeoaaHua) BcrrbrrxK[ garcr Haraooree roqHbre
3HarIeHLL nepnogoa (crra. m6t. 4 n Ila] ) : pq = 160.0101 u.p1 = 160,0124 rrauu, .fta repro-
M 6ueuuir florpaeM

If = (r.ot -Pl') -t =21,2 t 1,3 (rou),
qro B flpeEeflax ouu6rcn coBnaEaer m cperureft grllreJrbHocrbrc Marrgrgoro qrrKJra Conuqa.
(3avrerurra, qro s XX a. cpeArurfi rIHKrt iocraBtser 2l,O t 0,4 roE). Oro Eaer ocgoBaHr.re
IlpeE[oflararb, tITo Mex,4y.Fe-ocqunurotueil u MarHurHbIM ulrKnoM Conuqa nureerca Snslr-qecKafl cBf,3b, Koputr roropofi yxogfiT [iureKo a rny6r sBe3gbr.

Td6nuua 4

3Ha.reulr :nep[oAoB no pa3[rrqxbrM xi6arogarernxbrM AaHHbrM

Bcur,rruxu,
1935-1980 rr.

Ocllunn.gqtlu Corrgqa

KpbrM;1974-1988 rr.+ Cranoopg, I 976-1 986 rr.* *

P, NtrlIH. I P,twtu I P, rva.rx I
160,0056 (i2')
160,0101 (*1)
160,0124 (r1)
160,01s2 (i1)

* flo cnexrpy Motr.g{ocrr{. * * Ha ocuose @asoaoi ErrarpaMMbr.

7. Cperuue KpuBEre

Kpnrar cKopocrr4 Kone6aHufi'coruua c neproEoM Ps sa 1974-198g rr. (N = 74359)
noKasaHa Ha puc. 5,a. Ha puc.5,6 - Kpr,rBa.E r{3MeHeHil.fi rprooeperu[anbHofr (ueNrp-rpafr)
.EpKocrrr $otoc{eprr, nocrpoenr{a.fi no B@M KpbrMcKr{M r.r3Mepeur.rflM 1976-19g7 rr. (ff=
= 31925, cv. l22l). Brusy (prc. 5, e) rloKa3aua cpe[Hff.fi Kpr.rBar oruocr.rrerrbHr,rx aapuaurafi
6 6necra (a ouruuecrov.Lrffilvr peHrreHoBcKoM El,rarra3onax cfleKrpa) AeBffrr.r sueraflarcrl,r-
rlecKux o6texroe - aKr[BHbrx .fiEep rarraKrur (AflI) 3a ]rHrepB.rrr ua6rrc4euufr 1968-
1988 rr.: NGC 4051, NGC 4151, NGC 6814, NGC 7469, 3C 371, Mrk 335, Mrk 421, O! 297,
MCG-6-30-15 (cornaoro 123)) .

flaparuerpu qerbrpex cpe[,Ht,tx Kpr,rBbrx (rrclrcuaa Kpr,rByro EIfl o6r.uero MarHrrrHoro floJrff

* Mu 6naroEapnrr JI.C. Jleruqxouy, cocraBr{BrreMy KaraJror BcltblrueK Ha ocHoBe Mr.rpoBbrx [aHHLrx.

I

3,90
4,Oo
3,sol
3r' I

160,009(r 1)

I 60,014 (r 1)

6,;,
4,8o

160,007 (t 3)

160,016 (t 3)

2,;,
2,40
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Pnc..5. Cpe4ure KprrBbre ocqunnruuft Coruqa ga 1974-1988 rr. (a),.r{3MeHeHHrr gu00epeHunanrHofi
.flpKocrrr CoartrIa. s L976-1987 rr. (6) H Po-aapuaquu 6necra gerr1?r AfI no AaHHbIM orlTuqecxllx14
peHrreHoacKrrx ua6nroAenrd ga 1968-1988 rr. (e)
To.rKH - ycpe4resubre sHaqeHr.tfl B flpeAerrax Qaeonoro fiHrepBarla lo nr.rx (a, A nnu 20 roru (a). Bep-
TrrKanbHblMtr qeptorrKgMrr yKa3aubr rt{rr[qHbre craHgaprnble ou.or6ru cpegtrr{x gxaqennft. flynxmprole
JIHHnrr - cr{HyconADr, BblqucJrerrHr,re MHK, I,lctur*roe BpeMrr I(axAoro orAenbHoro n3MepeHrt npHBeAeHo K
Conrqy. HyneBar @asa coorrercrByea MoMeHTy UT oo/, oom l,I 1974 r,

Ta6nxua 5

Cpegnue rpuarre Colnqa (AurDQepenU[aJIbHbIe cKopoctb, flpKocrb n rrarxutxoe none)
r.{ AeBf,rr Aflf (neprogPo = 160'0101 rvrun;

BpeMrr KaxAoro orAeJrbfioro na6nrcAeuns rIpHBeAeHo r Conxqy)

Connue
cKopoct6
fipKoclb
MarHlITHOe nolle

A,'IT

I 974 -l 988
t97 6-1987
1975 -1988
1 968 -1 988

2l t 4 cwlc
-(t,7 x0,3).10-s

1,2 r 0,3 MxT
L,2 ! 0,2%

0,45 1 0,03
0,33 r 0,03
0,46 t 0,04
0,38 I 0,03

6,5 o

3o
4o
5o

Connua) ilpuBegeubr B ra6[. 5; g[ecr g p - $aza MaKcLIMyMa cI,IHycoI'IAbI. B cpeguev xone'
6anux aprcocu olepexaror rlo +a3e xore6asus cKopocrr,I ru0,12 fleplroAa (orcolo l9 rrazH).

Blruno raKr(e, qro Bapnauufl 6necra A.fI I npoucxopr B rlpeEeJrax ourt6ox clluxpoHuo c Ko-
ne6armamr flpKocrr,r Cormta. Mrr nosgepxorBaeMcx or KaKofr-flu6o uHrepnperauul,I 3Toro

to

,971-/9rS d
il=74u19 

-{ o _oj o

,o orz6--trao

6-

].-o o-,6 -:^-o
oo-\-r7 Oo

1970-1987 til-il|Zt I
/11

6

o

,:l-qi
\

o o
o\Ro't-:r' o

o
o oo

llHrepnan Ha6aro-
geHuft (r.)
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Pnc.6. CpegHle KprBEre cKopocrr{ (a) r xprocu Consua (A ms nepuoga p, = 160,0124 r"rnn
Hnrepran ycpe,rEregurr no Qare coorBercttsyer 10 nx; [yHKrEpHaE a:yrgtua (a) rrepe3 ToitKu rrpoBeEega
"or pyxx", Hynesaa Qara coornetcrByer MoMeHry Uf Obrt OOm i,l tgl4 r,

yEl{Br{renbHoro Qarra H r.rHrepecyrcDrr.rxcfl orcbr,rraeM x [13, 23,247, r[e H3rraraercs KocMo-
roE{qecKafl rr.rrrore3a o ttpoucxoxEerur Ps ocqullfl:4oz^r4,

Ha pnc. 6 ibrcasanrr cpeEHI{e Kpr.IBbre r.r3Meaeur{.8 cKopocrr,r r{ flpKocru CorHqa, flocrpoeu-
HbIe DIfl Broporo lleprloAa, P1 = 160,O124 rrc.ru (rcprrar flpKocrr.r flonyqeHa Ha ocHose y'y'=

= 31925 nenaeperufi u flocrpoe*I MerotroM [22D8 orrrr{sue or Bapr,raur}r c uepnogorra Ps,
P1 'aapuaqfix flpKoclu [paKTrrIecKH orcyrcTByer, B cpeAHeM, Ha IIpoT.fixeH]IH Bcero l2-ner-
Hero lrHTepBaJIa, Oopua rprrofr cKopocrr,r rro Blrry HerapMouurrecKafl, rrro cyulecrBeuHo or-
lnrlaer ee or KpuBoft grx PsocrlunJrffrlr.fi. 9rr Qarcur MoryT cBr{trereJrbcrBoBarb B flonb3y
Toro, rlro Ps' u P1'[epI{o4{rIHocrI{ [IMeIor pa3IILIqHyIo Qusuuecrcyro [p[poEy. He uCrnrcqe-
Ho, qro P1 -rrep[o[ cKopocrrr o6ycnonneu 6eryufefi nonuofi, Koropafl paflpocrpaflrercfl B

Soroc$epe c BocroKa Ha sarraA c nepnoEoM p1 (rc rvtrcnu o 6eryulefr nbnni npuaoElrrr Br{A
rcpuaofr crcopocru).

8. Bapralglr, o6ycnoaleflrlbre quxnoM (?)

O,q,mrta Es Hau6ortee BaxHbIx Aocrllxctt{fr n Snsure Colsua 3a rrocrre4}ree Aec.fiTr{rrerue
a}Irlocb na6lrcgarelrHoe EoKa3aTeJIbcrBo roro, qro floroK l{3rlfrcrua Conrqa MeHflercff c
uuKloM conxeqHofi aKrr.rBHocrlr (puc.7,a) ,

Hsuepexna conNeqnofi paErausn s 1979-1987 rr. cEeJranbr paB.roMerpoM ERB Ha cnyr-
rurre lfur.a6yc-7 u npuioporvr ACRIM Ha c[yrHr.rKe cMM [25-27]. Ilonnar ,'rrKoBa.n,'
aMIIII{TyAA I{3MeHeHr{E rrppa&rauur{ c UllKrroM conueqnofi aKruBHocr[ cocraBrrrer oKoJro
O,OBVo; HaN6onluue 3HarIeHLIa noroKa coorBercrByrcT grroxe MaKcHMyMa conHer{Hofi
aKrr{BHocrl{. 3rr H3MeHeHI{f, Bo MHoro pa3 6onnrue B o6[acu{ yllrpa$uonera (200-
300 urra), rEe ottl{ cocraBrrf,ror HecKoJrbKo flpoqemos [25],.fiononruTerrbHbre HccrreEoBaur{r,
c KoppeKllr{efi }rppa4.rarlm{ .I ga usr\tertertue rIoToKa, Bbr3BaHHoe cyMMapHbrM eeeerrona nr-
reH, [oKa3arr[, rrro ocHoBHbrM r{crogH}rrcou ll-nerHefi napraquu I ns\nrorcaearcenu. Bapn_
aqru{ I'I3[yqeHI'Ifl IOCJIeEIII{X, B CBOrc OqepeED, cBs3trHbr C r{3MeHeHI{flMu MarHrrTHOro [orr.E,
npoHuKalouero us $orocSepbl B xpomcSepy. Hexoropr,le aBropbr rrorararor, BMecre c
TeM, lITo cyulecrBeHtaff qacrb sapuaufifi l o6ycnoanena rno6anrnbrMr.I ocur rfla[usun ConH-
\a uill,l reM[eparypHbrMr.r Bapr{aqrranal QorocQeplr []6]
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pnc. 7. llglrexeur{e @rrreqHofi uppaguauuu-3a rIqpHoA 1979-198'l rr. rlo AaEHLIM c[yrHur<oB [Isr'r6yc'7
(clnourHa, nuxux) u CMM (rutpr.rxonax)- [ 25 ] (a) , xoE arvrnnmygpt ,tl (cxonrgslee cpeglree 3a Ba
roga) (O rl rapaMerpa pacce*rus Oa3 e t (a) 160+lunynrofi flynb@ul{u Connla
nyHKTHpEbre lrluwtu (6, e) uepea rotlKt npoBeEetrbr "or pyKt{", CtpelKartor o6oaHaqeHrt enoxn nepenoflxr-
coBl(u no;1flpHoro Marmr]toro nong (./) H npeAnonaraovofi nepenomocosrn o6ulero MarHrrrHoro rroJra

Connua (B)

Pauee ueog,uoKparrro yKa3brBilrrocb Ha 3HalrrlrerlbHbre $nyKTyaIpII{ aMrIrII{TytrbI, a fiopofi
u $aarr 160-rc.rHyrnrx ocqr{nJlrrtrrfi Cortrlla, cM. Hanpr.rMep, [15, 22], Her :rI{ 3Eecb 3aKoHo'

MepHOCTlr, CBfl?aHHOft C qrIKnoM?

llarrlu npoarialr3upoBaHbr cpe$IeroAxqHble aMIUILtTyflbr A6 BbFMcJreHHbIe EIIff flepl{oAa

160,000 MI,IH (cM. ra6r. 3). Ilocronrrcy rroBeApHr{e Sas /s 3a Becb ls-rerruafi I{HrepBarI

mOTBercTByeT 1rept,toEy - 160,01 MIIH,.a rc 9.ft rapuo]IuKe CyToK' pa3yMHO llolaraTb, qTo

r,I [oBeAem{e A1 B Sfiawrrlrrbuofi Mepe orpar6eT peanrnrni xoE co BpeMeHeM aMIUII'ITyAbI

I 60-rtaunyrnoft nyn rcauun,
Ha pnc. 7,6 norasan xoF,A - cKorrb3flrrlt,tx cpe${ux 3a Kax,qble ABa roAa 3naqeHl{fi aMffIH-

ryl An, npuBegerrrrbrx B ra6[. 3. BuEHo, qro HarMHaf, c 1983 r. aMnnllryEa B cpe4{eM yMeHb'

llrl,Irlacb [pLIMepHo B EBa pa3a no cpaBHenurc c ]IHrepBanorta 1975-1982 rr.
Panee orrraeqanocr Il5l , qro B ocrroanorra, rr3MeHenrra aMrI[]ITyEbI [o.BI{E{MoMy, cBfl3aHbl

co cgpnrawr Qasu. lloerortty 6orrruofi ]rnTepec [pegcraBrlffer xog cpetrHero4{qHblx +a3,
[oKa3aHgbrx ni prc. 7,e. Oun flocrpoenbl I[l ocHoBe 3HaqeHufi /e, cofiepxaul[xcfl B ra6n.3'
fta 1984 r. Qaia ,o He oflpeEpneHa (cpegruf, aMrrJrr.rryEa 6nnsra r uylro); oEIIaKo paHee

HaMr{ 5bmr.r oflpegeJreHbr (Ena nepuoEa 150,000 u.ru) /o u A4 or$eilbHo EJIflflepBofi}IBro'
poft "florroBrn roAa,,: Arrf, HHrepBana I8.VII-3l.VIII ({ = 1+:t; rgcrro Aflefi Ha6nloEpnri

Na = 22) i An = 0,43 t 0,22 mlc, ro + UTOIfr09^ ! l.?^; 
-irrf, 

lrHrepBara I.IX-l0,X (// =
=2628,Na=33)iAh=0,1610,11 r'r/c,/o+UTA2"28m tlTu (ar.r4ro,rrroocUurIJIflIU{[

myx rgcrefi 1984 r. Haxogt,trtlrcb npaKrr.rrrecKr.r n nponaro{aee). 3ateru ErIfi cpeErlefi 3floxll
KaxAoro MaccI{Ba Bbrrruortrrr{cb QaarrP6ocryurilfl]qlvtrt coulacHo e$er,aepuge (cr.a. puc,5,a):

go =80u (t 5\ +EPo (UT),E'=INT (Ar/Po),

r11e E - q[oro ueJrbD( ur{rcrroB, Ar - aperueHrofi r{[IrepBzIII Mexry ueHTplulbHofi 3floxofi rr
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HarIarIbHbrM MoMeHroM UT 00h OOm, l,l lg74 r. HaKoHerI, A/Ir Kax,qoro roAa HaxoErrrcff na-
pa Merp, xapaKTepr.r3yrouufi pa cc€flHr.re 0a3 :

e2 =4({ro-pil/Pil2
(npn ycnorur, vro lr, -gs l1 Psl2; wrs 1984 r. B3firo cpeAHee 3uarrenue lto - gol pnr nep.
rofi n sropofi qacrefi roga).

MrI srrlPrN,t (crvr.prc.7,e), uro nocre 1982 r. cr{Jrbuo yBeJrr.rrmJrocb pacceflrrue Qasu 160-
MI{HyrHbrx ocryrnnaryrfi. 3ro nograepx,qaer BbrBoA o roM, rrro yMenbrrreHr{e cpetrHeroAo-
Bbrx 3HaqeHr.rft arunnurytrrr o6ycnoaneuo B ocHoBHoM paccerHuervr Qas,

9.3axnp,nnne

Ynaesuurerue aMrrrrr,rryEbr r{ pocr rpccr,yllz,r Qasrr Poocql.rfilfrtloztu a 1983-1986 rr, co-
orBercrBylor flepexory K MHHI{My}ry conHeqHofi aKrr{BHocrtr }r rfaEeHr{ro ypoBu, corrxeqHofi
I{ppaE{aw[._3ro cruEererlbcrByer B nonb3y n{flore3br o Qnauuecxoir csrzu sapI,IaqKI,I 1c rs-
MeHeHI{flMlI A u ez Po-nyrrcaum Conuua B reqeune urKrra.

Xog xplmrx A u e2 roBoplrr raKxe o roM, rrro rtrIKrr ux Bapr.rauln cocraBrrfler ne l0- I I ,
a cKopee 20-22 r., r.e. coorBercrByer Jilae\urfloJily \uKtty Colxua. B csagH c orlrM Ha
puc,7,Q o ctpenrofi A orrueqeua g[oxa u3MeHenr{fl 3HaKa rrorrflpHoro MarHUTHoro rrorra,
apo[crueguafl, coflracHo r{3MeperurrM n CraHSopAe [28] , orcono 1980, 0 rou.

OEHaxo, KaK Br{EHo r.r3 pr,rc. 7, peeroe r,rsMeHeflr.re Pe-trprbcarr1lr{ Hacryrmrro trpr{Mepno Ha

2,5 ro4a [o3xe I{3MeHeHI{.f, 3HaKa IoJIE Ha floflrccax Conrila. I4apecrxo raKxe, rrro rlrKlrl,t-
rrecKre sQSercru g rno6anuuoM Mafr&rrHoM uone Conqa Moryr flpoficxo4{rt c 3a[a3ADBa-
Hr{eM rro orHoruerr{o K cMene 3HaKa Ha [orrccax. B csoe BpeMr Yxlrcorcc u Itleppep [29]
o6rmpyrcrru, Hanpl{Mep, qro rax nagrnaermfr e$Qerr Poeen6epra-KonueHa B suaKe npeo6-
naAaroueft norlflpHocrIl MexlulauetHoro MarHI{THoro florrf, (o6ycnoaneuHufi, cornacno [29],
ro&{qubrM [I3MeHeHLteM renrlouuporbr 3er'rra) r,r3Meuaer 3HaK, B cpeA,HeM, clycrr 2,7 rop
orHocI,ITeJIbHo gnox MaKcI{MyMa corlHequofr axrusuocru (y nac, crreAoBaTerrbno, rto orHorue-
rrr{K, K etoxe 1979,9 roa). 9noxa npegrolraraeuofi "uepenoflrocoBKu" uro6aJrbnoro MarH}rr-
Horo uonr Connqa, -1982,7 rog, o6osuaqeua Ha pwc.7 crpenrcoir B.3ra enoxa coBnagAer c
HalrarroM $nyrcryaqufr Qasrr u yMenbueul{fl ananrurygu Po-nynrcauu[ Cortrua u c HaqarroM
MI{HI,IMyMa .I. Moxgo raKxe saKlrloqrrb, rtro r{3MeHeHn, - c rIaKnoM - xapaKTepa 160-rruryr-
Hofi uynrcaryllr, a raKxe, [o-Br,rErMoMy, fi r.I3MeHerl]re uppatrl.rratmu / [Meror recnyro Qusu-
qecKyro cBf,3b c nepervreHofi gHaxa rno6arbHoro I!trlrHI{THoro norlfl Conmla - flBrIeHI{eM, EaB-
Ho IrpHBrIeKarcu$M BI{r{MaHr{e acrpoQuarrcoB r{ Eo crlx trop EaJreKr{M or f,cuocrrr (cru. [28-
3ll).

llocrcornxy Poocq[nJisryrfl xapaKreplr3yer Bce ConsUe B UerroM, a r{3MepeH}rfl (cxopoc-
ru) EBnarorcrl npaKT[qecKn c "Hyneabru" npocrparcrBennbrM pa3peuerrreM (nusraa cre-
nexr xoredaullfl, n0-BH&{MoMy, / = O-2), ro.arn rcone6auufl AonxxbrnpoHl{Karb K caMoMy
r{enrpaJrbHoMy trApy 3Be3Abr. Cnegouarerrno, Bapr{auru{ c ur{KrroM aMnnr{TyEbr u Sasrr xo.
ne6amrfi, accoryfipyrou-u{eca, KpoMe roro, c aapnaqueft [ppa4{aqm, cltyr€T cepbe3HbrM
apryMeHToM B [onb3y roro, qro MexarmsM rtr{Klra Kpoercn s rnyflnne 3Be3Abr, EaJrbrue oc-
IIoBaHI{a KoHBeKTrrBHofr sonrr. (Tarcofi xe rorrK}r 3peHrrtr flpr{AppprBaercff, Hanp{Mep,
IaQ I l6] ) . 3ro roaopur [poruB ErxaMo-reopuft uuua, B Koropbrx ocnoBnbre n{EpoMarrr{r-
Hbre flpoueccbr fipolcxoAffr B flpeAeflax KoHBeKTr4BHofi gosrr (r rpB gonycraercf EoBorIbHo-
raKu [pol{3BoJrbHar KoppeKTrrpoBKa cTarr{crr,IqecK}rx flapaMerpoa ryp6ynenraocru). Eonee
upllBrreKarerrbnbrMr.r faQ [16] (u ruu flptlcoe&{rureMcfl K ero MHeHUro) cunraer Apynre,
raKxe noflyJlflpHbre Teop[I{, B OCHOBe KOTOpbx IIex[T [peEcTaBrreHue o rlo6anbHbrx ocql,Iflrrfl-
tll{flx ColHqa, KouTpoJrr{pye Mbrx MarturnbrM [oJreM,

Baxno orMerurb, rITo MarHnrHoe 1tofie ur?aer 3llatlrrrenbgylo poJlb, tto-BgtrprMoMy, I{ B

Mexarr,r3Me Po-nynrcaunft: neganHo o6napyxeuo [32], uro o6qee MaraurHoe none Conrura
KaK 3Be3Ebr noKa3brBaer Bapr{ars{rc c nep[ogorra Pq n cpe4refi auruxrygofi 1,2 naxT, rlpl{t{eM
c coxpaHeur{eM HarlanrHofi Qasu na flporaxe]Inu no rpafirefi rurepe l4 ner.

floaepxHocruaf, crpyKTypa Conmla He 3aBr,rcr,rr or rlorrspHocrr,r MarruTuoro [orra, u eorlr

r3
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6u npueccrl, Bbl3blBarcrqfig IIHKTIT orpanrt.MBarlllcb KoHBeKTHBHof 3oHoH, To rloroK lr3Jly-
rlerMff, aKTI{BHbIe npoqeccbl u rce reoQn3[qecK[e flBireHHff rroKa3brBirflr{ 6u nepnoglvHocrr
11 ner, a ae 22 roga. Ognaxo, K y4rBJrernarc reoSnauKoB, MHorr.te [poueccbr Na 3eure, r
wtcrHogtlt, ttscrora 3acyx B orAerrbrbrx fEruoHax, noArlr{HffpTcfl 22-, a ue l1-lernefi flepuo-
E{trHocrr{. O6rsctrerue la<!a [16] - B qrreAyroueu. Conrqe peampyer Ha cMery 3HaKa Mar-
IllrrHoro nona (rax 6u "uyocrnyer" pagfln,Me Mextrry "+" vt "-" - flolrpHocrar"rn), lloeto-
My pa3yMro flpeA5loaararb, qro Bryrpr{ 3Be3,q,brrlMeercfl HeKoropoe "ge o6paruarculee 3HaK"
MamLITHoe no.tre, Koropoe Moxer 6rrrr crcorqexrpr{poBano n nyucrofi soHe ll recro cBff3aHo
c ocryum{pyrcur{M noJreM srure groft goHrr.

flanee, [ocKorrbKy u rro6anuroe Marnr,rrgoe none Connqa, u 160-narnyrnar flyrrbcarrr{fl
(crta. puc. 7) rcnrnrnaer xone6anuf, c nepr{ogoM -22 rcpra, a ue I I Jrer, To MoxHo cAerrarb
BbrBoE, qro u xone6aul{ff Llppa&.raunn 1 Eonxnbr }rMerb flepllo&{qHocrs -22 roAa.Ilpoucxo-
IMT rlepepacnpeAeJrerue rny6uunoro MarHurnoro [orrr B xoae 22-nertero ur{KJra, u oHo rec-
Ho cBf,3axo c Ir3MeHetMflM{ pacflpegp]renr{fl reMleparypbr rrog KoHBeKflrenofi souoft l.r cKo-
pocru KoHBexq.rn. 3ro, B cBoro ovep€Ebr EolrxHo flpr{Bogrrb K MoArnf,rlull uppaEl,rauflu,
npoffBnf,Iorqeficr rarxe u n reoSr.rsurrecK[x npoueccax. Couacso Openuxy l33l 22ercrutr.
Bapr{al$f, geicraureltuo o6uapyxolBaercff B l{3Mepeunf,x "coflHe.uloi noctosrHofr", Bbrtrol-
[reHHbD( 3a rrpeEerraMr{ gerranofr aruo@epu s 1967-1984 rr.

3acnyxolraer BHIIMaHI{f, TaKx(e r{Aef, o 6rrcrpoapaqarculeMca @JrHeqHoM a.qpe, Koropoe
Moxer o6ragarr cBepxcr,urbrbrM rvrarHr.rrHbrM norreM, - 107 - lOe Ic 123, 321. ltluoresa
o 6ucrpou, c neplrogoM Eo HecKorIbKI{x ttscoB, BpauleHrrn flApa BbrcKa3brBarlacb MHoTLTMI{ aB-
ropawr Il3, 14,341 , u oHa He nporrlBoperur HeKoropbrM eBorrrcLproHnbrM MogeJrsM Con4a
[35] u, no-BHIprMoMy, coBpeMe]IHbrM [aHHbrM reruoceftcuonomr [1].

C 6ucrprntt Bpaqegr{eM ueHTparlbHoro agpa Cormla Moxer 6rrru csa3aHo flo.flBrreHr.re BTo-

poro nrlKa, - 160,014 MI{H, B CM conrequbrx ocllr4nrrffuufr. Oco6ufi [Hrepec rorga Moxer
flpegcraBrrsrb cpetrrrflfl KpwBaf, trqpuo4rtrocru 160,0124 naru (pr.rc, 6, a) , cxotrHax c upoQra-
n e rr,r. 6eryuefi BoJrHbr.

,lirropu 6naro4apuu .[.H. Pa,ucoscKorvry 3a EpeEocraBrlen{e [porpaMM g;ta 3BM,
C.A. Eoxgapenxo, E.I,{. Jlur,aopenrco u H.I. Cynuue 3a rloMoulb n o6pa6orre MareplraJra.
Mrr rry6orco flprr3uarenbnrr npoQ. <D. Illeppepy 3a EorlonnnrerrbHbre EaHHbre o crauQopEcrcnx
ua6r roEerm gx rone6asrfr Cornua,

26 uapra 1990 r.
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CBEqEHI{E IIIIHIffi HOHI43OBAIII{OrO XEIIE3A
B COIIHEqHbIX BCNbIIIIKAX

E.B. Kypo,rxa, 3.A. Eapanoncrrfr

Paccqtanrr rpu MoEeJIrr BcnbrrueK, Koropbre oEfloBpeMeHHo r{HTeplpeTr.rpybtHa6nrogaenrre npo@ulu
6alrlrepoacxr.rx nurufi Ho, H& Ho u luuwfr uefitpalunoro lr rnoHr,r3oBaHuoro xefle3a IL[{ Tpex Bcnr,rureK
6anra 1., 2, 3, [IonyueHo, qro erulrccur B J]r.rHl{J{x FeI u FeII o6pa3yeTcq 3Har[rrerLHo rny6xe, qer'r 6aru-
MepoBcrc{e lvrmvu * ua rny6r.rHe, rAe qucrro aroMoB s cror6e uag 1 cru2 /y'=3 . 10'3, t.e, n @orocQepe.
Comacosarrue TeoperqrrecKr.rx u ua6nrogaeuux npoQu.irefi gna ruuufi FeI H FeI'I oruroBpeMeHHo oxa3a-
Jrocb Bo3MororLrM ToJrr,Ko flpx ycroBxu 3Haqr{TenbHoro yMeHbrueH}rs IIJrorHocT[ B Mo!,eJrrx Qoroc$epxr,rx
cJroeB Bcrlbrrlrex. PaccqutaHnue MogeJrr.r HMeror 6onbrxyrc flporrxeHHomr @oto@epubrx cJroeB no Bbrco-
re - Ao 1000-2000 xrrt.

THE EMISSION OF FeI AND FeII LINES IN SOLAR FLARES, by E.V. Kurochka and E.A. Baranovsky.
Three flare models are calculated simultaneously interpreting the observed profiles of Balmer ltnes Ho, Hg,
Ho and FeI and FeII lines for three flares of importance 1,2, 3. It is obtained that the emission of FbI
lines originates considerably deeper than Balmer lines emission - in the depth where the column number
// = 3 . 1023 cma, i.e. the photosphere. An agreement between theoretical and observed profiles for FeI
and FeII lines was found possible only for the flare models with decreased density of photospheric layers,
The derived models have very extended photospheric layers - up to 1000-2000 km.

.IIlr usyueHu, @nfletlnbrx BcrlbrureK llcnorlb3ylorc.E rraxle Bcero crleKTpbr 6alruepoecxlrx
nI,IHI{i Bo[opo[a. I,IccfleAoBaffirff IIo fli4ttytfrM, MeTaJrnoB Ao [ocJreAHero BpeMeHrI r,rMeJrI4 Ka-
qecTBeHflblfi xapaKTep. 3nu.rccua MeTaJIJIoB Had[IoEaeTcfl [paKTuqecKI.I Bo Bcex BcrrbullKax
6atna 2 -3. Hau 6oue e MHo ro lmcne ifl brMlr fl BJr aro r cs, flutwtr xerre 3a.

Ha6nrcgenufi Bclbrrueqflofi sMlrccuu B rll{rlr,rflx MerarrnoB o[y6[I,IKoBaHo Mfloro, Ho Korru-
qEcTBCTIHOfi I,IHTCpIpETAIITu OAKTITIIeoKI,I He 6bmo. C,mTaIocI, .IIo MeTaJIJIbI, TaK xe KaK I,I

6arrueposcxvte ilvlnyr, cBerfircff r xporvroc$epe. Bbrcorbr o6nacrefr cBeqeHr,rrr 
'pa3rrlrwbrx

IIIIHI.Ift OUEfMBAJII4Cb IIO nI{MfoBbIM BcTIbtrIIKaM. He yw.ITbIBTIJIocb npu 9ToM, rlro BcITbIIuKa,
BI{E}IMaE HaA JTLTM6OM MOXeT 6rrtr tOlrrO nepxHei qacTblo Bcefi Bclb[uKu.

[Ipu6nuxeHno uy6LIHa 3iureraHlrff lu]t.cctu MerilrrrroB EIrs Bc[buuKrr fla AI{cKe paccruTa-
Ha B 1980 r. .UIIHXoM [1]. OnpegeneHr,re rrry6r,rnbr cAeJrano tro ronnoi oMr.rcc]r[ B J]r.rrruffx
MeTrlrrrroB, IIo coAepxaHl,Irc MeTarrJroB c rrpuMeHe]rHeM $oprraynrr Eomuuana. Ilonyueno
N = 4 , lO22 , rge ly'- wrc.no aroMoB Bogopotra Ha[ I cM2 Bbrrue AaHHoro ypoBnfl.3ro coor-
BercrByer Bepxfl e[ $orocQepe.
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Pnc. l. TeruneparypaT (1,2,3) u [rrorHocrb n11 @,5, d) rruogenax 1,2,3 WsBcnbrrrreK 6antal,2,3
cooTBeTcltseHEo
a - xporvroc@epa, 6 - Q.or,ocQepo, flyuxtup - 3HarreHHfl napaMerpoB B HeBo3MyuleHsoir. o'nacrrr, m --
MaccaBeulecrBaHaA I cM

Ha npotrxeruan 80-x rogoa 6ruo ony6rr.{KoBaHo eule flecKorrbro pa6or, r.r3 Koropbrx
crleEoBaJro, rrro Bo BpeM, Bc[brrueK $orocQepgue cnoll flperepleBalor cyulecTBeHHbre ]r3-
Menenlr.fi r{ Buocrr neprarrrfr BKTIaE B 3Mr{cc[rp BcrlbrrueK [2-51 ,

3gecr vtrr [poAon)€eM [IccJIeAoBa*[.re, flarraroe B [6] , rAe 6buro HafigeHo, qro AJr.a o,quo-
nperurenniifinrrreprrperarluufla6flp,qaeMoiasv,nccat 6arnvrepoacrcwx nunuil u r,nwril xerre3a
Heo6xoAr.rMo flpug.flrb yBe[urreHr,re renanetparypu (no cpaunenr,rro c HeBo3MyruegHofi) He rorrb-
Ko B xpoMocQepe, rro u B QorocQepe. Ognaro BbrrucrreHnafl Berr[ruHa ouricct4vr B llt4nt4sx
FeII no MoAerrflM, floflyqennbrM B [6] , oKa3aJracb 3afllrxexnofr [o cpaBHeHr,rro c Ha6[roAae-
vrofi. B [6] nsrrrepxnacb gMr.rccr,rfl TorIbKo lpyx rnrufr FeII grs EByx Bcrlbrrxer. 34ecr uu
sgffIu 6orruee Korr[qecrBo nuiaz.it FeII glx rpex Bc[brueK 6ar[a 1,2,3 u nouurarucr Hafi-
rll TaKr{e MoAeJrI{ QorocQeprr, Koropbre gam 6u Eirraflfilree couracr{e reoperr,rqecKrx r,r Ha-

6nrogaertx npoQruefi'u Ntfr FeI r,r An.a FeII. Ilpo$oroMerpr.IpoBanbr clreAyrouue ilultuw:
Ho, Hp Ho, Fel 5124, Fel 5269, Fel 5328, FeII 4924, FelI 5018. FeII 5169, FeII 5198,
Fell 5233, FeII 5235,CueKrpbr ricururer 6ruu nonyueHrr sa ECT Kprrnacrofr acrpo$ueu-
qecxofi o6cepBaropr.rr.r 08.VII 1959 r. u ll.X 1960 r. c roMoulbro sureJlbHoro creKrporpa-
$a. Bcnruurclr pacnoJroxenbr B rlonyreHlt flflren I{a paccrof,rlr.Iflx or rIeHTpa tru,IcKa Corsqa
g = 0,6i 0,7 u O,74, Oorouerpua cgerrana na rwrcpoQoroMerpe B [pflMbrx r,rHTeEc]rBI{ocrax.

Teoperruecrne npoQunu paccrmTbrB{IIr[cb c [p]IMenerueM rlporpaMMbl He-JITP clarlTe3a

crreKTpa, peaJrlr3oBanHoi nawr Ha 3BM EC-1033. Cna6rre ililHr4u xerle3a paccqnTblBanllcb rlo
y[pouleHHor\4y Bapr,raHTy rrporpaMMbr, B KoTopoM no He-JITP Bbrr{rlcJlfleTcfl TorIbKo t4or.u3A-

ur,rfl 3rIeMeHToB, a HacerlenHocrb ypoBnei - no Qopvryrav JITP,

.ffix acex nwwril FeI n FeII paccruTbrBaroTcfl cnaqara npo$r.ruu EIIrI craHAaprloft uo4enla

HeBo3r\iryrqeHnofi Qoroc$epH. CpanneHr{e reoperr.rrrecKlrx npoQunei c Ha6[IoEaeMbIMr IIo3-
BoJIrfio yroqHlrrb BeJIr.IqI,IHbr cIIJI ocqurtrlflTopoB lIyltuperu,rxBan'gep'Baalrca. MoAelu

Efl.fi Bcrrbrr[eK onpeAeJrsJrucb nyreM nog6opa (rvrero4 upo6 n oruu6or<) . IIpu arorur oraealocr,
rrro r.r3MeHerueM TorrbKo reMfleparypbr QotocQepHrx cJIoeB Moxno flonyqr,ITb corJlacue
TeoperrrqecKux u nadnroAaeMbrx npoounefi gna 6aurrr,repoBcKr,Ix twruit u nwtuir FeI. Ho
pacqerna.E oMr{ccr,rff Ws nuwrit FeII scertra flofiyqaerc.f, MeHbrrle na6rrcgaeuofi, Heo6xoglarnro,
IO-BIIEI,IMOMy, yBeIIutMTb OTHOIIeHI{e nF"lll nF"l, T.e. yBenI4lMTb I,IotlI{3aIIrro xelesa, Cge-
rraTb .9To [ocpeAcTBoM 3Eaqr,rTerlbHoro yBe[],IrIeHr,If TeM[epaTypbr Helrb3ff, TaK KaK B sToM
cJlyqae Hapyuaercff couaclre pacqernblx n na6nrcgaerrrrx LiIJrer(Hx KpbrrrbeB 6alruepoacrux
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Pttc. 2. Teoperurrecrue (KpecrfiKu) r{ Ha6rrrogaeMbre (cnnolrnar lru]rt.rs)
6unal
flynxtup - HeBo3Myuleunnro npoQarru

4t z.L

npo@uru plr BcrrbuuKr.r

Iltt[Llit. Eonee uogxoArIuIHMI,I oKa3aJrr{cb Moflefln c Hn3Koft rurorHocrblo $oroceepHux cJIoeB.
Mogear, c KoropbIMLI [olrperlo Har{Jryquee couacoBarrue Bcex npo4}rnefr *cionurya*ur*
ilfittilir, rIoKa3aHbI Ha pl{c. l. Ma fl$rlr4ir xene3a Mbr Ao6rrBaJrucb CorrracoBanr,ts ToJIbKo no
Berll{rflIfle ?Mtrccr4J/' fle o6pauarlBfluwaflr4fl,Ha ulapr,rry npoQnnefi. flnotsoctr B o$rracru cBe-
qeHu.fi II}IHuft MeraJIJroB yMeHbI]JeHa s 5-10 pa3 r,r cocraBrrfler oKorro 101 s cM-3. B naogenu
,4fltr caMofi aprcofi BcTIbIITIKI{ flapfi.Ey c o6nacirro rrr,r3Kofi rrJrorl{ocr[ r{Meercff TaKxe o6rracrb
roBbIIreI{HoR ( a -20 pa3) rrJlornocrll (cM. pr{c. 1). Cpaanerule reoperrrqecKrrxu fia6rrrc-
AaeMbrx npoouneH noKa3aHo na puc, 2-4.

E6nnuras BeJrI'tqI,IHa Ha6[IoAaeMofi srwrcctut FetrI (no cpaBrreHr,rp c enruccreft FeI) ne m-
JLqeTc.E, IIo-BHEI{MOr\iry, Oco6eHnocTbro TorrbKo r,r3yqeHnbrx HaMr{ Bcflbnuer. B [7] oTMetA-

2. VlsEec.frtfl. KAO, r. 85
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,Iocb, rno gMlrccufl BcnblrrrKn B JIr{HI{ax FeII garurnaaet 6onruryto nnoqaAi. ttM B JI}IHIltx
FeI. AaropoM [7] 6511nosbrcKa3anorrpeslofloxenrre,.no o6nacm flpeuMyqecmennoro cBe-
qerrrlr BcnbrrrrKr{ B mtruflx FeII nrvrercr rru3Kyro nrrornocrb rr BoreAcrBl{e groro BbIcoKyIo
I{or{r{3awto xE re3a. B [8] paccrvrarpllBaeTcfl rlocrreAoBalellnoctr Bo3ropaHlrt nururft pas-

Hbtx grletvrenToB B @rlneqnbrx BcnbruIKax I{ yTBepxgaeTcfl, qto gMt{CCn, s nuflufiX FeII
Iloallselcf, paHbrue, rreM gMl{ccil, FeI. Tarnrr o6paeon4 MoxHo ryrvrarb, qro l{Melorcfi
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BcnbrrrrKl{, y Koropbrx rrpeo6naganxe 3Mr{col[ FeII nag gl\,fl{ccueft FeI uupaxceno cI,IJIbHeet

IIEM Y PACCMOTPCHHbIX HAME BCIIbIIUEK. 
.

Yprennuemae flIrorllocTr{ s o6fiacm ?lnlrcc*nt I{Meer crleAcrsfieM 6onruyrc flporflxennocrb

QorocQeprr.,[gxacnrJrurex 6anna 1,2 (rvrogeru 1,2 - rpuarrc 1,2 Ha puc. 1,6^) Qoroc$epa
rrpocTr.rpaercfl Ao Bbrcor l20Q n 2100 rcr"r coorBercTBenno. Ooro@epa cauofi rprcoft BcrbIIrF

Kr.r npllrroAnffra Bcero sa 200 KM, raK KaK npor.flxennocrb o6racr[ nusxofi [JIorItocM KoM'
rleHcl,tpyeTcfl HzITII{.MeM o6tacru nosnurenuofi IUIoTHocTI{, Mrt gaglnaeu 9TI,r cJIoI{ BcflbrrrlKl'I

rforoc<pepofi Ha ocHoBaHI,Ifi Tpex [pI{3HaKoB:' t) rconxuecrBo aroMoB rogopoEa nag I cu2 sroro ypoBHff N/ 3'lO23;
2) onnruecranrny6unaB HerU)epbIBnoM cneK?pe 70,s = l0-4 +lO-2;
3) rutotHocrr nu= lAr s cM-3.
To o6croaterrbcrBo, uro $oroc{epa Bc[btrxK]r Bo3Bbrrrlaercfl HaE ypoBneu Herosuyuen-

nofi $oroc$eprr, o6tacnffer, noqeMy y nuu6orrx BclrbllxeK sa6nroEaetcs uHorAa ?M$ccufl

nrrurfi prerarnoo, o6paayrotrlrlxcfl r Qoroc$eptblx crlo.Ex.

Ocnosnlre pe 3yrl brarbl Haulero EcoIeAoB aIII{ff :

l. 3mrccua nnr*tir FeI n FeII o6pasyetcn a $oroc$epHblx cJloflx BcnbIIIIeK. llnornomr
3Ir{x crroeB s 5-10 pa3 MeHbrue nrorHocT}r HeBo3IvryIUeHHofi $oroc$epbl Harofi xe oIIT}I'
qecrcofi ray6une fg,5.

2. Ooroc$epnri qi,rgu BcrrbrrrrKr{ nMercr 6onrruoe trporflxeu]Ie. no Bblcore (go 1000 -
2000 rrvr).
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TOHKA.fl BPEMEIIIIA.fl CTPYICTYPA
5.M}IIIYTHbX KONEEAIIId.ffPKOCTII COJIHIIA
llo IIAEnI0.qEHI,LTM C 6OPTA KA "OOEOC"

A.B. EpyHc, C.M. IlIYuxo

Llznatzwtct pegynbTarlr ficcreAoBaHfift S-vanyrnrrx xone6armfi Conrura c BbI@KHM BpeMeHBbIM

pa3perueHgeM. YcranooneHo, qro H3MeHeHr{rarrrusryAurone6arufi Hocrr xapaKT€p KparKoBpeMeHHbIx,

&IIHTeJILHOCTbIO 5 + 1.0 q, BCrureCKoB I.l r{To gTrI r{3MeHeHr{' npOUCXOAffT HeOAHOBpeMeHTTO trnt pa3nHqflErx

r,roA. B o6qepr IIoBeAeHltrt lurufi cnextpa oTMerraroTcx IlepnoEbl cnoKofiHoro @gtorHHs H aKTI{BHocrrl

lpoAoJrxHrerrBlrocrbro ot 2 go 10 cyt. 3apeructpHpoBaHbr cnyuau 6ucrpoft), flopf,EKa cyroK' t{3MeHeHu,
qacror *orre6a${fi. Beflfirllaa Hsueuennfi @graBJltreT 1 + 3 MKfu.

THX SEQUENCE TrME RESOLUTTON OF FINE STRUCTURE OF s-MINUTES OSCILLATIONS
oF soLAR BRIGHTNESS OBSERVFD ON BOARD THE SPACE MISSION PHOBOS, by A. Bruns,

S. Shun*o.'Results of the solar p-modes study with. high tirne resolution (less than 1 day) are considered.
It is determined that time variations of oscillation's amplitudes consist of quick (about 5+l0hours) plashes

rnd that those yariations are irfromogeneus fordifferent modes.In general spectral lines pattern shows quiete
and active periodduring 2+10 days. Rapid variations (about 1 day) of oscillation frequencies are obserbed.

The frequences variation is 1+3 mkHz.

m
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B unne 1988 r. rc Mapcy 6rnu sauyulenbr A,Ba KocMr4rrecKr,rx arlapara - ,'Oo6oc-1,,

H "Qofuc-2". [Ia 6opty KaxAoro ]I3 rux 6rur ycraHonleH npn6op ullCzwp" 
Anff r4ccJregoBa-

ml.fi ocr{t4flJlflUni aprcocrr ConrUa. flepurre p3ylbrarbr o6pa6orru roryreHHbrx ,qaHHbrx
Il] norcasann xopouee KaqecrBo Marep?raJra. Bruul orrvreqenbr 3narflrrerrbHue npeuenH*e ue-
MeHeHI{fl aMIUII{TyA S-nuuyrnrx xone6amfi. .flanrnefiuas o6pa6orra Bbr.rrB1,11ta pflA HoBbrx
HrrepecnbD( oco6emrocrefi 5-nmHyrHrrx role6axrir flpKocrr{ ConHua.

l. Marepxanu xa6nroAermft H Meroqbr nx o6paSorru

.flanHrre Ha6nro4eruff, rro[) IeHHbrx upr6opou "I,4!QL4P"; [peAcraBJr.flror co6o[ [paKTr4r{e-
CKI'I HellpepblBnlul uolyrogouofi pxg neuepeHrfi flpKocrrr Connqa. .lllrcxperHocrb psAa
41..c. Pemctpal[,Ifl npoBollz.ilacb oAHoBpeMeHHo Ha rpex KaaaJrax a cuueit, seleHofi , *pu.-
noft o6nacr.sx crreKrpa Ha Ntunax rorH 335, 500 u 862 Hu.

H:ruepenua BbrflBnfifi crorbrryrc AerpaAauup uHrep$eperurtronHo ro eunmpa cusero rasa-
rra, qro fre rro3Borlr,rJro l{c[orlb3oBarb ero EaHHbre. ElIJIa otMe.rena cna6as. AerpaAaqr,r, r.r Ha
3eneHoM KaHaIIe. Ha6nrcgerur IIoKa3iuI[ 3aMerHyro MofyJrflr[,rrc c]rrHaJra, Koropas Bbr3Bafla
r{3Mer{eH}r.f,Mr,r op[eflTarl]r[ KA, Benuwana Mogyrrtrrru,r cocTaBJrffer 0,2-o,5vo oi sce.o crr-
Huta u na 7-2 [opffAKa lpeBbluaer ?M[rLITyAbr S-ruuHyrHux ronedasrfr. Ilepuo4u Morynfl-
uHlI ne)car n o6nacrr 15 + 40 mln.

.[4x ucnpannqHl4fl ]IcKaxenufr cnrgara, Bbr3BauHbrx naogynaqlrei , 6sttrt4 fipr{MegeHbr pa3-
rlullflble MeroAbI o6pa6orru. B pesynrrare rx cpaBnr{TeJrbuoro analrr.r3a Mbr ocragoBlrJrl{cb
fla cfle,qypueM Bapr{aflTe, cocTotrrleM r{3 EByX STarrOB:

l. [IcxoAHrui MaccI,IB AaHHbrx pas6unaacx Ha orgerrbnbre yqacrKr4 or oAHoro c1,1flbfloro
BclrrrecKa Ao Apyroro (A-8, B-C, C*D na pac. I ) .

2. B raxgorvr yqacrKe KorIubI ero lrsefino 3KcrpafiorupoBaJrncr, (cvr. pr,rc. l) r nony.uaa-
urlficg, orpe3oK o6pa6arrnanc.rr MeroAoM "cKorb3flqero cpegHero', c oKHoM 6 mln,

B peaynrrare raroft o6pa6oTKI,I flaM yEaJrOCb uz,aBtttcsfloqrr,r oT BCeX Bcr[ecKoB curfla-
rla, B bI3B aIIHTX laOgylxqr.refr .

Anar[g npl,rBfl3Ku AaHHbIx I(o tspeMer{I{ IloKa3iur, qro B cpeAHeM o&ra pa3 3a [Boe cyror(
[po]rcxoEIT c6ofr, u pe3yrrbrare Koroporo ogi,rn r,r3 [poMexyrKoB BpeMeHr{ Mex,qr 1r3Mepe-
Hfrn/M yMeHblrlaeTcr ua 8 c, rITo Bbl3blBaet apeueHHofi cEr.rr oAHoro 6lora AaHrrbrx oTHo-
cI{TeJIbHOEpyrorO, laKHecpHrH2Bbr3Bar{Hbre'IIo-Br.rA,HMoMy,c6oxml[porpaMMHoroycrpofi-
cma npr,rSopa, HaKarurrBaffcb, MoryT Bbr3Barb 3aMerflbie ouru6xlr fipr pacr{ere BbrcoKorra-
crorr{brx c[eKTpoB Moulrtocru Er-n Nwrarbtx (10 cyr u ennee) pfiAoB..ll.nx o6pa6orKr.r orrro-
crlTeJrbHo KoporKr,tx prrAoB r,rnH Aff Br,rrrBneHufl EonrofleplroA].rrrecKr4x {20 wtn r 6olee) xo-
nebamlfi Mairbre cmtrru HecJ[.1(ecrBer{Hbr.

.fua uacrotnoro aHarIH3a KoporKr,Ix p.rr[oB Mbr [pr,rMenqr].r rraerog 6uctporo npeo6paso-
raHna (Dypre.

zI, om*.el.
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Ilmuiwltytttble @Jrrleqnue xoneftlur, ttccreryorcff purtlrnhrMrr uerogaun 6onee

10 ner, TaK lrro qacrorbr lrxr{3BecrflbrcAocraroqnofi. to'mocmto (cu., nanpuuep, [2,3]).
llosrouy, ttpr{ qbrq[cJretmp( ypoBBs rrryua Ha crleKlpax MoIIIHocm, MbI, 3aBeEoMo 3xar, rlro

Ha AaHHbrx rnacrorax np[cyrcrtsyrcT @JIHetlIbIe rcone6atrtn, I{cKJIIoqIIJIH H3 paccMorpenl{fi grrr

u 6tnxafturre K flHM. rracrorbr, flexarqfie B Konrype ltltgnr{, TaK KaK orII{ AUII{ 6rr saBrrIueH-
rryrc Benr{rtnry uryMa. Pacrpru rroKa3arril, trro g;If, S.qacosrrx c[eKTpoB .orfiolrronne.cIrr-
nan/uryrvr Eocruraer 10 + 15, a pgt27-wcoBblx - 20 +30.

. 2. Peoyrnraru psgleroB sMlDnrry4rblx oexrlxlB

O6HqHo crreKTpbr MorrlnooTl{ S-mrnyrnux rcone6amot Bbrrmcrrf,ttlrcf, trIfi Apcraroqno

E1rr{rmoro neprogaHa6nrc[enui (10 ffi n 6onee) . 3to nogsorf,er c BbI@Koft to,nrocntp on-
peAerrf,rb rtscrorbr rone6aruft, Benr{qury pacui(eruenu, nr.E. Ha prz.c.2 npI'IBeAeH cneKrp
5-rr,unymrx xone6arurft sa 160 gn Ha6nngemfi c 6opra KA "Oo6oc.2".

B naureft pa6ore Mbr florrbrraJrr{cb Bbrrcnr{Tb Apyrne rlapaMerpbl rone6aruni: xapaKTep I{x
Bo3r{r{KHoBenr{rr, nogepxanr{, r{ 3aryxamrs.9ro uorpe6oaaro MaKcuMaIIbHoro coKlnulenl{fi
orpe3KoB BpeMeril{, E tfi Koropbrx Bbrrr[orflercf, cIIeKTp naou$rocrn. KaqecrBo nolyqeffIolo
Marepuana; oTcylcTBr{e Brillfir'x/Lfl. geunofi arrvroc$eprr u HeIIpePbBHocTD pf,Aa Io3BOJII'IJIU EO-

Beclu 9TO BpeMfl EO HeCKOIbKI{X qa@B.

Ha puc. 3 npnaegero HecKoJrbKo xapaKTepnbrx c[eKrpoB Arlff. rlocJregoBareflbl{blx 27 -rnm'-

Bbrx pf,AoB. Ha rpaQurax xopouo Br{Erro, trro BUA cneKTpa cI{IIDHo Menrerca @ BpeMefleM:

wltfrrg ro rroffBrr.ffIorcr, ro ucqe3alor, rtprtrleM Fl3rrr.rtrnbre nrutfilrn crleKTpa aoa6yxqgantca ne-

oAnoBtrrMeHao. [Iogo6nbrM )r(e o6pasou r{3Merllrorcfl [r S-qacosrre cIIeKTpbI (aa puc. 4
rrp[Begeso qerqp€ raKr{x rrocJregoBarerrbHbrx crleKlpa). Xaparrep uoBeAermfl nutvtit Mg)IcHo

npoEpMoncrpupoBarb na npr.rMepe uogu xone6arufr c qactotoir 3l7O urIII. B ueparlfi npo-
Mex(yroK BpeMeHH (cnerry 6.1, orueuenocrpenxofi)eeMoulnocrb' cocraBJlrer 13 eguHru1,

no nropofi - 60, a a rpemfi - 10. Tarru o6psorrr, 3a IrpoMex(yroK BpeMeII[ B HecKoJrbKo

rracoB aMruu{ryga rcone5alufi l{sMegf,ercfl B HecKorlbKo pa3.

.II,ux ucotegoBarlna l{3Meneprfi uourocrn rone6aruari c Bbr@KrIM BpeMeHHbIM pa3pelue-

rureM Mbr BbrrmorlrJrlr oKoJro 700 nrru,acoBbD( c[eKTpoB MolrtrHocru, o6utefr lrpoAorlxu'
TeJrDHocrbIo 150 ryr. Ha puc. 5 nprmegen flpuMep'rpaQuxa ugueneruti Molrlnocru HeKoro'
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hrc. 3. CnoxrpBl Molrlrtoctrr AJII tlorrrpex [oclo4oBarcrrLrorr( 2?.cacoBrrx BpoMomIED( [ErepBaroB
Motl[rocrtHa-.EsBttoM.rr[ocncEytouptxpucynxlcx+E.rrpn6oplrrrxeEtxuttaxi tpKocrEconrqsE!]flix.oAtr-
xralax - 6.lor

pnx rone6arud co ipeMeHeM gna crenenefi rapMoHuK L = o u L = l. tlan rpaonKoM npr{Be-
AeHa cpeAHfifl ouur6ra oAHoFo I{3Melrenutr. Ilogo6nue rpaQmil nocrpoenbr gna sbnenoro u
KpacHoro KaHaJroB. oru arrnrg,rr upaKll|qecKfi uAeHMqHo.

BnAxo, qro usMeneltufl aMIIJruryA roneSanufr flocf,r )opaKTep KparrcoBpeMenxblx Bcruec-
KoB, E lf,[$xcfl HecKorlbKo lacoB u llonaAaloull{x n[6o Ha Qon "satrrurfl", 4u6o Ha rleplroE
aKIIlBHocrrt. Ilpogonxometbnocrb nogo6nnx neprrolroB @craB]rfler HecKorrbKo qmoK.
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Plrc.4. Cnerrpu MonlHocrr{ EIf, rrertsIpex nooIeEoBaTerIEHEIx s{acoB6lx r{IITepBaJtoB
Bce'ugropgonbr axyrpr 2?.uacoBofo praa, ant KoToporo nocrpoex cuextp B (crrr. pnc. 3)

Brgen rarcxe pa3flr.rrrnbtrl xapaKTep aKnlBnocrrl y MoA c L = Ou L = l. Axnonocrt Korle6a-
IuiI c L = O cocIoHt, B ocHoBHoM, I{3KparKoBpeMeHHbD(BcIInecKOB,B TOBPEMflKTIK YMOE
c L = | ecrb flepr{oAbr rroBbrrfleHrrofi armaHoctu F;mi.Hoit Ao l0 cyr.
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3. Perynrramr $aronux pscqeroB

Kar 6rmo noKa3ano, paccruTanrbre HaMr{ aMIUIilTygn xone6aruft r"roryr 3a KoporKoe Bpe-

Mf, r{3Menrrbcff B flecKorrbKo pa3 rr yMenbrrrarbcfl tro ypoBHff rrryMoB. Sto, ectectaeuno, etue

He o3naqaer, qro 3aryxaer LI caMo xone6arue. Bosnaoxno, lITo oHo, coxpanl{B caorc Saey,
[po.mr{Tcff rm cneKTpe BHoBb. .ftr nporepxr,r sroro lrpegflofioxesur- 6ruru [poEeAeHbI pac-

ueru Qaeu rcone6amd Arra pa3rrr{rrnrrxapeueHnrix orpe3KoB. Oaeasrrnlcnflltacbc noMolrlblo
Oypte-npeo6pa3oBaHr.rfl u paccqurbrBrrJracb [lrfl Tex xe S-.racosrrx orpe3KoB, trto I{ aMnJII,I-

TyEHbre c[eKTpbr. Bce $asu npr{B.f,3brBarrr4cb K o,qnoMy I{ rorvry xe HaBrIbHoMy MoMeHry.

Oqesrca rolrnocrtr Bbrtmcrrerurff Saau o6rnno BecbMa 3atpygruTenbna H cfiopna. Haura ga'

gaua 6rma o6[erqera reM, rrro Mbr r{Merru Apa pflAa E€3aBr{cr.rMbrx oArIoBpeMeHHLIx Ha6rIIoEe-

nuft ConruIa, BbmorrnenHbrx c 6opra pa3nbrx KocMr,IqecK[x afinaparoB.I]oororrty trIrfl oueHKLI

Toqflocrfi su,u,rcflem{ft r\4br cpaBgrrBalx Qaay, BbrrmcIIeHHyIo 3a oEllfl rI Tor xe [poMe)KyroK
BpeMeHI{,[O AaHEIIM, [onyrIeHHbIM C 6OprOa KA "@O6OC-1" u "@O6OC'2", Ha puC. 6 nplne-
geH rpaQrx xoga Qaarr E rf, qacrorbr 3234 vixlu tro pyM He3aBI,rcLIMbIM prAaM na6nroge-

mlft. Pacqeru rloKa3brBarcT, qto clrgneKBagparr{rrnoe orKJroHerIHe Ha AaHHoM yrracrKe 3atrll-

clr cocTaBJrflet 0,3 pag. 3ry uenn.ury uoxnb cqlrarb orlemofi ToqHocrI,I urrulcreuua @asu,
[Ipu ororu Hyxgo orMerr{Tb, rrro fla rex } {acrKax, rAe aMIUII{Tyga rcone6aHtfrt cttttutto yMeflb'
rrraerc.f,, ouu6xa B o[peAerlenuu Qasrr uorpacraet,

Ha plc. 7 npmegenrr rpaQnxn xoga Sasu ArIfl EDyx uog rore6arutit c L = 1. [Ipu pac-

cMorperur{ ororo rpaSnrca nyxlo yqecrb cfleAylo[u{e coo6paxerux:
1. Ecnu Qaaa co BpeMeHeM He Menflercfl, To, cJregoBarerlbHo, uacrora rore6alura coBfla-

Aaer c.racTorofi, g1r rcoropoft Sasa urructmacr ("penepnoft" qacroroft).'Ecnn xe Qasa
I{3MeHflercfl, ro 3To cBl{,rereJlbcrByer o roM, uro "peuepHan" u Ltcrumra.fl rlacrorbl He coBrla-

AaroT, npnqeM, qeM 6lrCrpee Men.Eercfl Saea (r.e. .IeM 6onlue HaKIIoH Ha rpaQuxe), reur

6onrure pa3ruua no qacTore.

, 2. Oara Moxer Bbrqr{cflflTbcf, B AaHHoM crlfrae c roqflocrblo 2tm. IIpu uonotorlHoM xoEe

Qiarrero Moxerrrpl{Becm K Tol\{y, tmo rrprl fiepexoEe ueps2r unu 0 nponcxogltt "nepe6poC'
gnaqerurfi Qa:rr or 2r rc O rlrrl,r, coorBercrBenHo, Hao6opot. Srurnl, no-an4lMoMy, uoxno o6r,-

flcrrr{Tb c6oft Qapu Ha rlacrore 3234 rrrr.Ius o6nacrr 85'ro g,nr na6nrcgenld.
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Pnc. 6. Cpaorlrrrenbxrfr xog n3Mexeuril Saau (a pagraxax) xone6anns c t{acrorofi 3234 t"rKlq no AaH-

HLrM, ronyqeuuurM c 6oproa KA 'Oo6oc-1" u ''|Do6oc-2"
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Prc. 7. llpnueprr nsuenennfi'Qasur gla Kone6amtfi co qpeAHuMH qacroraMs 3099 (csepxy) u3234mxlu

Yqer atux coo6paxernfi rrpHBoErK BbrBoAy o roM, rrro rl3Menenuf, HaKrrona KprlBbrx
xoEa 0a3, rIplrBeAeHIIbIx Ha pilc,7, yrasrnarcT Ha [3MeHerruff qacror @rrnewbD( rone6annfr.
Ecnu reuepu rto pa3nl{ue yrnoB rIaKEoHa EbrtMcJII{Tb cApur rmcror, To Bbr.Ecnr.rrcf,, rno y MoEDr
c qactotoft 3099 rwclu 3a BpeMs nop.EEKa cyroK [po]r3ouuo ]r3MeHeH[e rncrorbr Ha

1,j lgfu. Y gpyrofi MoEbr c qacroroft 3234 mclu r{3Meneril.re, flpor{crueAruee n pafione
75-77'ro AH.s, eule 6onuue - 3 rvrrfq. B garrnefiueM rracrora sroft lvrog5r MerraercsBHoBb.
Haar,r'ue grl{x I{3MeHeHld nograepxgaercfl"yt pacrreraMu rxacrorbr no ruaKcr}ryMaMHa aMrurg.
TyAHbIX CrIeKTpax, KOTOpbIe BbrtMfiflnHcb EIfl pflEoB, Jrexaulx Ao rr IIocIIe MoMeHra r,r3Me-
HeHI{.x qacrorbr, BbLflBJIeflfioro tto Qaaoauu pacqeraM.

4. BrnoArr

llpoaegerHtte HaMIl l{ccJleAo&alffilfl., ocHoBaHHbre Ha ra6nrcgeHnxx c 6opra KA ,'Oo6oc,',
Io3BOJITIOT CAeJIarb cJletryrculHe BbrBo,qbr :

1. Pagnuqnue MoAbI S-rraliryrHrrx rcone6asrd aos6yxqgarcrcfl n Hswelfl1orcf, HeoEHoBpe-
MeHHo. CneAcrsuerr groro mrlf,erca tot Saxt, rrro aMrlrrtrrygnoe pacnp€A,erreHue MoA B crreK-
TPE AAXE 3A EI}ITCJIDHbIE NPOME}ETKH BPCMEHU H9 IITOXET 6rMI UOCTOfiHIIDIM.

2. Uacrora rcax[ofi MoEbI He Qnxcupoaana, a Mo)rGT I{3Menflrbc, co BpeMeHeM. Beruruna
3rui-. I'I3MeHerud oxagalacb Heoxl{Aanrro BerrI{Ka (1 -3 rrfl(fu), xorfl r{ cocraBJrrer Me6ee
O,L% ot calroft senrr.nlr{br rracrorbr.

3. Y S'mlnyrnbD( @rlflerlnrx xonesanrd cyulecroylor nepuogbr aKTr.rBHocrlr yt"3artt lg,fl".
4. Anauurygtt xone6arufi sa apervra B HecKorrbKo rracoB Moryr [3MegflTbc, B HecKoJrbKo

pa3.
5. MoAu c L = 0l L = | r.rMeror pasnuwml xapaKTep aKrr{Bnocru.
Aa roprr 6n aro gapnrr .[.H. Pa,xoa cKo rr,ry 3a rro Morrlb r{ Koncyrrbrauru{.
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IIEPHOII4II EC KI4 E IIYNbCAU}II4 HHTEHC HB HOC TI,I BC NN ECKO B

PAIpIOU3nyrIEHnfl COJIHIIA HA TIACTOTAX 2,5 14 2,85 flq
0.O.l0Porcrcnfi

O6parqaerca Brrr.rMaHue Ha ro, rtro Bo BpeMf, BclrrtecKon paAuou3nyqeHus Conrua ua6nrcgaurca nepuo-

Ar{qecK[e rone6axus flrorHocrr.r noroKa c qacrorofi 8 - 40 Iu. Kone6aunr cuHxpoH]IEI Ha "usgyxux"
qacrorax 2,5 w 2,85 ffu, T.e. oHu 3aHrMarsr gltana3oH He MeHee 350 MIu. .[-nlrrenrnocrr LIHTepBzrna

BpeMeHx, Ha KoropoM xone6anus coxpaHfiror $aay, cncmrnscr ot 1 Eo 4 c. A6comorHas aMIJII'ITyEa

Kone6alMfi ocraercf, npn6nusrrenaHo nocroflHHoft B TeqeHl,te BpeMeHu xugnu co6urnfi I.I Jrex[T B npeAe-

nax or 5 ao 500.10-22 Br/(M2,Iu), upr{ 3roM orHocflreJr]Haf, aMnnuryAa Bo B@x paccMorpeHH6lx cny-
qasx cocraBflrJra oKoJro l0% or yposns rr3r] regr{t, na $oue Koroporo ua6mogplucr co6rttng.

PERIODICAL PULSATIONS OF SOLAR RADIO BURSTS INTENSITY AT 2. 5 AND 2.85 GHZ, bY

Yu.F. Yurovsky. It has been noted, that in courseofradio burstson the Sun,the periodicalvariationsof
the flux density with the frequency 8-40 GHz are observed. The variations are synchtonous at carriers

2,5 ancl 2.85 GHz, i.e. they overlap the frequency range within 350 MHz.The phase of oscillations is kept

during 1-4 sec, The absolute amplitude of oscillations is- nearly constant during the lifetime of an event

and iifound within the limits of (5 + 500) . 1042 Wt/(m2,Hz), the relative amplitude being of about 107o

from the radiation level, which has been adopted as a background of the events under study.

MuuueexynAHbre (MC) ryJIbcaqLIH pa[uo[3ryqeHfifi Corrua, o6HapyxEHHbIe B 1978 r.

[1] , cogepxar r.ru$opMarl[rc o 6brcrpbrx rpoqeccax, [po]IcxoAflull,Ix B aKrHBHofr o6[acrl'I.
I,|x uryveure Moxer Earb EonoJrulrrelrbHbre cBegeuufi g;tr EI,IarHocrI,IKII Bc[bIIr.PqHofi [rla3-

Mbr.flpeAnoJraraercfl [2], urc MC uynncaqrtr{ Moryr 6utr o6yc.noBrleubl HerII'IHefi}IbIM pe-

IoIMoM Kouy.cHoft HeycrofiruBocrll rura3MeHubrx BorIH Bo BcrIbIIreqHbIx trerrlffx. flpn orou
Bo3Mo)KHo Bo3Hr,rKHoBer[re [epEoMqecKoi MoryJIaUuI4 I,IHTeHcI,IBHoCTI'I I{3IIfIeHI{fl. [Iporo-

Ar,rMbre a Kpulrcroft o6cepraropur,r Ha6nrogetu, cBllgererlbcrByrcr o roM, tlro B HeKoro-

pbrx dyqaflx MC nynrcaurar{ AeficrBr.rreJrbHo HMeror rleptagA]IqecKllfi xapaKTep. H[xe [sna-

rarorc.fi pe3yJlbraTbl u3rleHllfl 3TI{X peryJlflpHblx BapllaUrlfi uotoxa.
Perncrpa[rx MC co6rrrrd [poBoglfiacb Ha pa4roreaecKone c EIaMerpoM 3epKarla 3 M,

Ha KoropoM ycraHoBrreHbr 2 o6lyuarerla Ha r{acrorbl 2,5 u 2,85 flu [3] . .fiauurte rarut'

cbrBrun4cb Ha MarHr,rrHyro rreHry c ;1.rcKperHocrllo orcqeroB 8 Mc. llporparvrrr,ra o6pa6otru
IIO3BOJI'IA BbIrIfiCJIflTb CNCKTPANbHYIO IIIOTHOCTb AMIIJIHTYA S (f) UINNW CIIEKTP MOUIHOCTE

G (/) no aBroKopperrflurloHHoft <lyururr R (r) .

MC flyllbcaql{lr, Koropbre r,r3yqarorcfl Hr4xe, perlrcrpl{poBaJll,Icb Bo BpeMfi BcIuIecKoB

paru.ror{3[yqerula. Crcopocruafl perlrcrpaq?rs BKrlroqa]racb [pI{ [oBbIIxeltlru rIIIorHocrI'I rloro'
ia wa IO% HaA OoHoBbrM ypoBHeM. Hecrauuonapubrfi xapaKrep lI3MeHeHI{fi IIoroKa Bo Bpe-

MffBclurecKa cyuIecTBeHHO 3aTpy[HrreT BbrffBJIeH]Ie nepuOEI{qHOCrI{, rIoSTOMy trflfl IIepBbIX

llccyreEoBaHrxl 6ruu orr6paubr Har,Ifu[ee [pocrr,re co6rtrus. I'Ix neyuerule [poBo&IJlocb

c IIo MoIIlb ro orHo cl.rrerl bHo rlpo crblx Mero EoB o 6blqHo ro s ypre aualusa.
paccuorpnu Bc11rrecK papou3lyqeHlr.E Ha lracrore 2,85 llq, [pol{crre,4run n.[ 1990 r.

B r{HrepBaa; lf 12* _-llh lg* UT, u reuenr{e Bcero BpeMeHLI xlI3IM Koroporo Ha6[rc-

Aarrlrcb MC nynrcaulru rroroKa. Bcrurecx 6rrt secrNla yMepeuuofr I'rHreHcI{BHocrI'I, IIo-

roK B ero MaKcr.lMyMe He [peBocxol[drr 60 CEII (conueunrrx eEI,IrMu floroKa, l CEII=

=l.LO-22 Brl @?.ftI), '{ro cocraBrrfliro - 5Wo rlpeEBcnnecKoBoro ypoBHtr. B I'IHrepBale

llh 17*0,2t - lf 17*O.7t UT notorc BclJrecKa lr3MeuffJlcf He3HaqI{TeJIbHo, tITo ynpocTlxro

BbrflBrreHrle nepr{o4rqHocrr,r ero MC crpyrcrypu. O6uruft BI'IA o6cyx,qaeMoro Qparnaeuta

[pr{BeEeH na pr,r.. l, a.llyrev Br,r3yaJrbuoro a*anwsa Becb yqacroK 3alrilclt,6rn pasdur na

3 @parvenra (crvr. prc. 1, a, Qpartre1rat 6, e, a), cogepxarque cyuIecrBeHHO pa3l[qgylo

crpyKrypy ryflbcauuu.
Cnexrpalruafl [Jrornocrb aMurrr,rryE S (f) , coorrercrByloulafl arnrr,r SparnaeHTaM' rlo'

Ka3aHa ui pnc. l,d, e, ar. Beprr.rranbHbre nr,rHI{I,I o6o3Haqalor He trllcKperuuft crerrp, a sna'
qeHI,Ie BerIr{qI,IHbI cleKTpilrlbHofi rutornocu,r B or[elrbnblx BbIqucrIeHHbIx roqKax. Bug cnercrpa

cBr.(.qererlbcrByq o ,ot, tlro B KHrepB wrc 1lh 17"' 01s,8 lh l7mo3s IJT KoIIe6aHlIfi
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Plc. l. tDparrreHT BcII,IecKa . paAlro[uyqeilax ConnUA 12. II1990 r. Ha rracrore 2,gS ffq (a) pr cnexrpa:B-
Ha-E rlrrorHocrL aM[rruryEEr S (r) (d, e, x), nttuucneHHar ro epanveurav sanucu 6, e, e

8,86ru.Eygerra"u"#"f,'ff ;"#Jr""#x:ffi X#;-':.'#"#Hf :'":Hfi :T#:fi :#;
A = f l4f , rl.e f - ueuTpirIrbHafl .raciora -,,rmru4yt,, 

Af - rutpwtta ,,ilt4tmr,, uo yporuro 0,7.
Ecru orHourewre Q ( l, ro neyvaeurrfi trpouecc aneprolpvecrnfi [4] . Murrr*unoe ,na-
uewte Af oflpeAerrsercx urapunofi 'hucrpyueurarrnoio xourypa,,, paauofi -117, rge T -
AIrr'rHa pealu3alluu r,r3) raeMoro flpouecca, rlocrorbKy B peiurbHoM Crryqae T { *,ro Q I( -, eclln Aaxe I{cole,qyerc.fi rtI,Icro MoHoxpoMarurrecKoe rcore6aane. B an"*rpe,rururcr,en-
HoM tro r,rHrepBirrly BpeMeHr{ 6 ta puc. l, a, uflipuua,,fii4ttryf, oKa3aJracb paBga rrgpr{He
."uHcrpyueur{rJrbuoro KoHTypa,', [o3ToMy MoxHo 3arrtrcarb, uro Or,r, ] 10.

Cuerrp, coorBercrByrou[ft r.rHrepB wry 7lh l7*03s,! __ llh 17^03",6 UT, rroKa3aH Ha
puc. 1, e. B rureprale qacror oKolro 40,Iu cuerrp:rrrbHafi *or*o"ri aMrrlrr.rryES(/) rr,rarc-
cI{MaJrbHa, Ho KoHTyp groit "nwunt4" HacrolbKo rrupoK, qirg I = 2. I4s groro cJrel0/er,
qro rone6aulltr B I{HTepBi}rIe 6 Ha pI,Ic. l, a uoxHo npLI3HaTb rlepuol[4qecK]rMu rulrxb ycJIoBHo.
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pnc.2. O6uufi B[rA Bcn]recKa: pa4xo]r3lrweHus Colnqa 19, X 1989 r' Haqasrore 2,85 IIu (a) r cnerrp
iroutHocru xone6aHnft (e), srrqucreHfinfi no @panveHry BcrIJIecKa c neplroAlflIecKuM.utynrraa:(nsuu (A
UeHa Eeneru{rr no ocu bp4tuar na rpa$Nxax a,6 -t rrlcqcax CEII

Qnexrp Ha pr{c. l, J/c, cooraercrByrorurlfi y'{acrKy 3a[I'Icu 2 Ha pI'Ic. l, a, cogepxc'tt "[II'
Hr{ro,, Ha qacroie 17,5 II1 c Q = 40,r.e. rone6aul{q B groM I{HTepBarIe BpeMerfl{ 6mu nepro'

EHqecKr.rM[. CoorHoureHre qacror xore6arufi Ha ytracrKax 6 w e lttusxo K 2, oE{aKo Eerlarb

KaKI.re-JrrI6o 3arclmqeHr.rfl rlo eprHr.rqHgMy oryqarc na6nrogeHufi, uo-BI,IE{MoMy, pI{cKoBaHHo.

Arumrryga [epl{o4lqecruIx Kor1e6aruifi Bo BpeMfl BclJ]ecKa 12.ll l99O r. He trpeBblrlxarra

5 CEII, Ho o6[aEara flpr{Meqarelbnofi yirofiuuoocrbro HarlporflxeHul'IKax,forouccleEoBaH'

Horo I{HTepBIlrIa 6 fi 2 (Crr,r. prC. 1, a) .

O6parnrvrcs K r.r3yqenr{Kr6onee rraouluoro co6brrl,r8, Ha6rIIoEaBIrIerocs 19. X 1989 r. B I{H-

,rpr*. LZh 4O'n -- l3h 20^ UT (puc. 2, a) . Ilotor B MaKcI{MyMe sroro BcrnecKa [ocrl{rafi
iO'.t0. CEII. Ha cragr.rfi pocru noior.oB B - l2h 48^ Bo3HLIKIII,I 6rtcrpue rone-6-aHrlaypoe'

HE, EIIIIBTTI[ggfl Bcero S c (puc. 2,6), Axtttruryga 3r1rx xone6awrfi AocMraIIa500CEII,r'e.
6onee qena BEpoe [peBoCxoEI{JIa ypoBeHb [3[yqeHI'IrI Bcero HeBo3MyIUeHHOTO ConruIa u

ocraBalacb [p]r6[u3l,rre[bHo o4,tuaKoBofi Ha [porflxeHl,Iu 4 c, ert6pauHblx HaMI{ uIfl
u3weHI{fl.

(uexrp MoulHoc,n{ G (f) , cooreercreyrorqlrfr oroMy yqacrKy-_3alll{cl{ I{ rlocrpoeHHblH

no aBroKoppenfltlloHHofi Synxqur.l R (r) , norasaH Ha plIC. 2, e, Ha HeM Aocraroquo qerKo
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Pnc. 3. oparureur BcnJrecKa paAuolr3r! reuua conuqa 01. Ix 1989 r. Ha rracrorax 2,s n2,g5 flu (a) r.i
yqacToK gcnaecxa, Ens KoToporo Brrtllrc;rf,Jracb cfieKTparrbua.fi nrroTHocrb aMrrnrrrvuris o-' 6 - .- 

:e - Q-ynrqna sg-auvuoft Koppenlul,Ifl xone6anufi Ha rex xe qacrorax. Ueua aenems no ocu opguHal
na rpaSurax a u 6 - s mrcrrqax CEn

Bbr.qerr.Erorcff 2 cnexrpanrurrb "lnrulu" Ha .racrorax 10,65 u 14,65 lu. Kar r{ B [peEbrEy-
IqeM cfiyqae, Iu[p]IHa "rtilfrlit" oflpefientrlacb tul{p}rHofi "uuctpyvreutzllrbHoro KoHTypa;,,
[ooroMy MoxHo yKa3arb JII'IIur H]IxHI,Ie flpeAenbr orHorrreur,r.fl Q ro,u, 2 lO u 8, o,u, > 14.
KaxErfi cIIeKTp' BbIt{LtcJIeHHbIft orgelnuo prfl flepBor.r r.r Bropor4 [orroBr,ru rruTepBir;ra, Toxe
co,qepxafl o6e qacrorri. 3ro gaet ocHoBaHI,Ie [olararb, qro Etse r{acrorbr rrp}IcyrcrBoB4[u
Ha [poTExeHI'I]I Bcel'o paccMarp[BaeMoro r{HrepBarra BpeMeH}r. Bnolue c[paBelFr,rBo raKxe
flpe$ronoxerue o roM, qro UeurpiubHafl r{acrora 12,65 lu 6rrna uogyrupoBaua c AeBr.ra-yyefi ! 2]-t7.

Bcruecrc paEr.ror.Blyqerux 01. IX 1989 r. npor,r3orxerr B r{HrepBirJre 6ho0* - 7h2gnt
UT. HHreflcuaHocrb rloroKa B MaKor,rMyrule gocrllrana BeirlrqilHbr 3i.103 cEII, r.e. BcrurecK
MoTIO 

_OTHeCTLILK 
CpaBHr,rTerrbHo MoUIHbTM cO6rrrusrra. Ha cra4r,ia pocra noToKa B LIHTepBa-

te 6" 17^ - 6n l8*'UT ua6nrcgalucn 6ricrpue Bap[aur{rd r,rHreucr{BHocru c arrururygofi
oKoJro 400 CEII. Ha pnc. 3, a noxasaH $parnaeur 3arrucu groro co6brrur, arr6paaubfr Ma
o6pa6orrcu B cBffsll c reM, qro aMIIJrI,Iryga 6rrcrprrx @nyrcryaqrfr a ero opevra 6r,ua uau-
6onrurofi.
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Cnexrp aMrrrrr.rry[ S (f) Ha o6eux qacrorax, Bbrrrucleusrrfi Ars yqacrKa 3arILIcu, rloKa-

3aHHoro Ha pr,rc, 3, 6, uveet "ilirmttro" Ha Ilacrore 17,5 Iq u Q = 6. I4s storo creAyer, I{To

rcone6anr,ts Ha paccMarprrBaeMoM yqacrKe He orreHb MoHoxpoMarl{vurr (run ne 6rmu "pas-
peureHu" coceplrde "il11fi9w1'), Ho flpoqecc B uerloM MoxHo paccMarpl'IBarb KaK rlepfio'

4rvecruft. 3arerr necr $parrraeur, noxasaHHntfi Ha pl{c. 3,a,6wJt pas6ur Ha 4 yqacrrca (1-4)
EnlrrerrbHocrro no 2 c rcaNAr,rfi l,r [flfi KaxEoro yvacrra 6tila srl.Mcfleua $yrtxqur B3aIaM-

Ho KoppeIIflIII{n Rrrlr) xone6aruft Ha qacrorax 2,5 tt2,85 flq. Pesynrrarbl pacqera rp[-
ae4eHir Ha puc.3, e's nl,Iue HarIoxeHI,Ifl Bcex qerblpex KpI,tBbIx Rrr(r). B pafioue r = 0
o6uapyxnnaercfl cyxlecrBerrHas, go 0,6, Koppeliflrll4fl B I,I3MeHeIII,Iflx rloroKa Ha EByx qac-

rorax. 3ro cBr,iAererrbcrByer o roM, urtr nepuo4.rqecKlle rone6auug lpoucxoAflT clIuxpoH-

Ho B rroJroce qacror He Menee 350 Mfq (a us coo6pax<erufr cI,IMMerpHLI MoxHo IloJlararb,
rrro floloca qacror paBHa + 350 MIU, r.e. 700 Mfq) .

BrrsoEbr

1. Ha qacrore 2,85 fIrI Bo BpeMff BcrurecKoB pa4ror.r3rlyqeuu.r Conmla na6rrcEamacl

rte puo E{rIecKr.Ie KoJIe 6aH[Ifl [rlorHo crlt [oroKa.-2. 
r4.acrota roneOarurfi floroKa B ]rccJreEoBaHHbrx oryqaf,x MeHffrlacb or @6blrufl K @6bI'

rr{ro B rpeEellax or 8 uo 40 Iu.
J. [nurenruocrb [HTepBarra BpeMerru, Ha KoropoM rone6anua coxpaHflIor Saay, cocrar'

nflrla or 1 go 4 c.
4. A6corrorHaf, aMrururyga rreplroryqecKr{x rcone6aru.rfi ocraBalJlacb npn6nusurenrHo

nocrosnUofi B TeqeHI,Ie BpeMeHI{ co6blrl,Is (Cu., nanprrvrep, pl,tc.2,4 U B pa3Hblx cflyqaffX

Jrexala B [pegelax 5-500.10-22 Br/(vr2.fu). flpu oroM I,Ix orHocl,IrerlbHas. awtrtr4ryaa

Bo Bcex paccMorpeHHbrx clyqaflx cocraBJlfrla oKoIIo lV/o or ypoBHfl I,t3IIyqeHIIfl, ua Soue
Koropo ro na6nrcgaro cr co6brrue.

5. Kone6auntr cI,IHxpoHHbr Ha qacroTax 2,5 u 2,85 IIq, T.e. "Hecyluafl" qactoTa 3aHH'

Maer rorocy He MeHee 350 MIU.
6. flepr.rog Ha6rrcfaeruuxcfl KoJre6aHuh s 2-3 pa3a rlpeBburraer oueuKy rlepuoEa Ko'

ne1arrwit bru6arogefi [rrorHqcrlr sueprru{ rrlra3Meuubrx BonH, [pLIBeEeHHyIo B [2], o[HaKo

pe3yJrbraTbr naoryr 6urr corJlacoBaubr nyTeM arr6opa B pa3yMHbIX [peEenax BOJII'IIMHbI

Ko HueHrpauul,I grIeKTpoHoB I'I re Mn e parypbl Bo s cnr[ue quo fi II errle.

28 naapra 1990 r.
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vtrK s 32.98

O KPYT}IJIbHbI X KOJI EEAHI,I'X MATIII4THbIX TPYEOK

. C.Id. Ionacrox

Ilpouegeno r,r3yrleul,re Kpyrr,rnbHbrx rore6anuft MarHt{THofi rpy6rlt c ocesoficurvruetpllft,BKoropblx
HanprxeHHocrb IIoJI' lr CKpyqI'IBaHUe IIoJl, oEHOpo[HLI IrO ceqeHHlo'

noxasauo, qro npu raKux ycrroBr{sx 3akpyqrBaHr,re nolrr tpy6rn npolcxoAtlr BEorb ee oc]I I4 ,Bnfier-

cs o[HopoAHBrr"r. Illrprynupyrorqufi B[onr ocI,I gneKTpuqecxr.rfi tor, MeHf,Ioulufict rlo BenlflI{He I{ 3HaKy,

flopoxAaeTcq Br{xpeBbIMLt EB[xeuusMr,r []ra3Mbl. 3ganue Aa]IHbIx o [orIHoM BeKTope MafiMTHoro IIoJL
g1iosofi rpy6xr 

-Ha 
floBepxHoc, n Connqa HaprAy c xapaKTepl{crl.lxaMll o KpyrxJrbHbrx xone6aHr'rn<

(nepuog, ilMnnlrryga xone6axlrfi) paclupseT dogMoxuoct I{ccrIeEoEaHLt, [apaMerpoB ee n noAQoroc-

$epnrrx cnoax.
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ON TORSIONAL OSCILLATIONS OI- MAGNE'IIC TUBES, by S.I. Gopasyzk. Torsional oscillationsof rnagnetic tubes witl-r axial symrhetry where the intensity and the twist of it,. fiutd are homogeneous
in cross-section have been investigated.

It has shown that under such conditions the magnetic tube twist is homogeneous along its axis, too.
Electric current circulating along the magnetic tube caused by vortex motions of plasma is alternating. I'he
data on total vector of the ntagnetic field tube on the surlace on the Sun alongsicle with the sign"atures
of torsional oscillations (its period and amplitude) allow us a wirie scope of possibilities to investigate the
paralneters of magnetlo tube in subphotospheric layers.

Kpl'rulr,Hr,re KoJIe6aHI{ff rIflTeH 6brrlr{ o6napyxeHbr HaMI,I tto AaHHbIM Ha6[IoAe]Mfi rto[rr
cKopocrefi, I4 pe3ynbrarbl o[y6[uKoBaHr,r B [1], Tar'l xe 6br4o rroKa3aHo KarrecrBeHgoe
COOTBeTCTBIe pe3yJlbTaroB IIo BpauIeHI.Im IIET€H, IIOnyqeHHr,rx no Ha6[ro4eHr,rro JryqeBbrx
cKopocreff u 4ororenuorpaMMaM, Ycrauonneuue raKoro coorBercrBnfl pac11114prflo Bo3Mox-
Hocrl4 I'I3yqeHHa BpauIeHI4r{ rIflTeH. Olpe4erterme BparIIeHI,Ifl rrfiTeH rto ryqeBbrM cKopocrrM -
3aAaqa qlJ€3BblrlaftHo rpy[oeMKaa. Pacurrpurr, crar],rcrxKy r,r3yqenurr 3Toro fiBneHgfl tlo3Bo-
nflIor 0ororenlrorpaMMbl: oHH 6olee gocrylHbr r.r o6pa6orKa AaHHbrx tro Hr.rM HaMHoro
npoule.

Hau6onee florlHoe l.r3yrleHae KpyrnrrbHbrx rone6arnri nqreu 6r,mo [peAcraBneHo B [2] ,
rAe IIo SororeruorpaMMaM 6rrru npr.rneger{br onpe[eneur.rff rreptroAoB r,r aMrrn]r'ryA Kofle-
6awuh 131 nffTHa. 3ro 6rmlr [ffTua o&rnorrHbre r{ fipocrbre rro crpF(rype B crroxubrx rpy[-
lax. CorlacHo [2] rpyrlurrnrre xore6aHllfl He yHr.rKirJrbHoe, a cKopee xapaKrepHoe cocrofl-
HI,Ie nrteH. Cnerrp orux tcone6anutl 4oaolruo 1llnpoxr.rfi: nepr4oAbr 3aKJrroqeHbr B npeAeaax
2-26 cyr. a aMIuII{ryAbr - 4-68o . OgHaxo nauooree qacro Bcrpeqarcrcrr rrfirHa c nepr{o[oM
KorIe6aHI.Ii npI,IMepHo 6 cyt. u aMrrrrr.rry[ofi oKorro 18". ygssurerrbubrM flBrrflercf ro, qro
Mergy IleplloAoM ]r aMIUII,lTyfofi rcone6aru.rfr [rrTeu Bbrf,BJrfieTcs B [epBoM [pr{6ruxepl[r
rII'IHefiHafl 3aBI{cI'IMocrb. Ona sosNroxHa rorrbKo B cl,rcreMax c HeotrHopoArihrMll xi}paKrepl,rc-
T?IKaMI{ (,UIrI cucreN,I c oAI{opom{bIMIr xapaKrepllcrr,IKaMr.r tlepuoA Lr aMnnr4TyEa Kone6agr,Ifr
He3aBI{c[MbI). Haruruue KpyrIUIbHbIx rore6aulrfr II.areH c nep.rogorr, oKorro 6 cyr. Haxop.rl
Bce funbluee noArBepxEeHlre [3-5], Hapa4y c 3rr{N.rr{ BbrffBrreHbt Kpyrr,trrbur,re xone6auus
B rrrrHax c [epr{AoM - 40 vuw 16, 7l .

Kpyrrurur,re xone6arfltq B [JIa3Me c MarH['rHr,rM [oJreM Bo3MoxHbr 6narogapa yflpyr[Nr
cuflal\d BMopoxeHHoro MarHI{THOTO noJl.fi, cTpeM.ar4.rMc.rr Bo3BpaTr,rTb cMeuleHHyro MaCCy
ra3a B r.rcxoAHoe rroJroxeHlle. Bpaulenue [flTHa rrplmoru{T r( 3aKpyrrrrBaHr.rrc ero Mar}rl{Trroro
floflfl r,1 K pacKpyq]rBaHr,rm yxe 3aKpyqeHHoro B c[I{parrb, ecIIu BpaueHLre [sTHa rrpoTr,rBoflolox_
HO 3aKpyqeHHocrr,r bwrpanu. CKopocrb 3aKpyqr.rBaHr.rn (pacrcpyvrranur) nor" ,e, 6orrure,
qepr c 6otrurefr cKopocrbro Bpauaercs uarno [8]

Bcsrcoe BpalrreHl'Ie MarHI{THoro rIoJIff conpoBoxAaercfl rroarreHr{eM 3reKTpr{qecKoro
ToKa IUIII I'I3MOH€HI,IeM yxe cyurecrByrourero rora. 3gecr Mbr auaJlr,r3r,rpyeM c no3r.ruufi uerc-
TpI{qecKI'Ix roKoB Kpyrr{nbHble KorIe6aHI,It MarHI,IrHbrx rpy6oK r.r EoKa3brBaeM Bo3r\coxHocfl,r
oflpeAeneHr,rq flapaMerpoB MarH[rubrx rpy6o x n lo4$o rocSepHbrx crIo sx.

1. Paccn'rorpllM MarHI,IrHylo cluroByro rpy6ry, Bbrrrrelrrrym qacrr.rqHo Ha noBepxHocrb
conrqa. .ftrtny roi qacrr.r rpy6Kr,r, Koropar Haxom.rrcs noA So'roc$epou (or $oroceepu
I{o I'IcrotIHI'IKa Kp),TI'IrIbHLIx Kone6arMfr) , o6osuaunM qepe3 / . Ilpegrronoxl{M, qro aKcr4arr6-
Hafl cocraBrlsrcIllat Ha[pflxeHHocrl4 nonn Hl oAHopoAHa rlo ceqeHr,rm, B4olr rpy6rr.r Moryr
6urr, ueo4uopoAHbIMI'I MarHHTHoe [one a IrJrorHocrb [rra3Mbr. Ilycrr n ueroroprrii MoMeHT
BpeMeHI'I Ha o[HoM KoHIIe rpy6Ku (ue .earclo xaxona) flofiBrrfferca Bo3MyUeHr{e B Br{Ae
Kpyrr{rrbr{oii BoJrHbr, Koropoe [pr.rBorI,IT K 3aKpyqr4BaHr,rrc oceBoro norr.s. BosNayqeru{e
3aKpyqI'IBaHI'Ix (pacxpyvrtrarura) cnnpalu rorrfi 6yger pacnpocrpaHf,rbcrr BAorrb MarHr{rHoro
[oJIrI co cKopocrr,Io BoJIHbI Anr,reua. flpe4nonoxolM, qro Bo36yxAeHbr Kpyrr,rnb[6re Kone-
6awds- u Bo3MyIrIeHHe TaKoBo, qro ceqeul4e rpy6Klr Bpaulaerctr KaK xecrKoe o6pa3oBaHLre.

Zsaecruo [9] ,uro ecfiuHa orFoM KoHr{e rpy6Kugfliloia/ _ecesoe MarHr,rrr{oe ilone 3aKpy-
qrrBaercf Ha yro[ g (a pagyauax) uo orHouteHr,rrc K ApyroMy KorilIy, ro co3Aaercfl a3ur/Iy-
TaJr bHoe MarHr.rTHoe [one Halp.Ex(eHHocTbx)

@H^=r:- H,.Y I '' I

3,I,,saec'rra. KAO, r,85

(l)

3:l
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llpucyrcrnue grofi cocragrlsrcuefi florrfl o3Harraer, qro gfleKTpl,IqecKrfr rox reqer B,qoflb

Tpy6Kr,r, a om{opoAHocTb cKpyqr{BaHr,rff cBr,rAeTerlbcrByeT, qro [JIorHocTb roKa rlocroflHHa

no ee ceqerr.rro. C apyrofi cropoHbr, Ha ocHoBaHr,ru ypaBHeuvfl. Marccseflna a3l'lMyrilJlbHafl

cocraBJrfircular, rtoItfl, o11peAeJlflerca qepe3 uongufi ror /r, Ha[paBrIeHHrd egorl rpy6rcu,

B BHAE

1,, (2)

w (2) uu HaxoEIM, tlro Yronrge I, = rrzi t; 7 1 - ngornocrb roKa. I4s nrrpaxenri (1)
floBopora, oTHeceHHbIfi K e4{HrrIIe ErI[HbI rpy6xu,

I 27t Il
I = , i,' (3)

9 =nr'Ht - traruuruufi noroK qepe3 ceqeHne rpy6rcra. Xorxror/1 rvr€Hfi€rcff,KaK MbI

;q444E$M AtlJIee, Ho lfl, HerO clpaBetrIIIIBo yCJIoBI,Ie KBa3I,ICraUlIoHapHocllI. Ou, rax II Mar-

urrgr,rfi IIoroK, ocraeTqff uocToEHHbIM BIOIIb MarHlIruOfi'rpy6xlt. flootort'ty 9fl -.aenuWua
rrocrof,HHafi. 3ro osHaqaer, qro 3aKpyqeHHocrb MarHI4THoro florlfi He 3aBI'ICI{T or Heo[HopoA-

Hocrr4 rlapaMetpoa rpy6rll tro EII]tHe.
IIpu rcpytlurrsrrx rcore6arrtflx rlffren oEaH

prfr o6paryer rlffrHa Ha floBepxHocru Co[-Hqa,

6awan creprloEoM T u awrurwrygoia I s [2] :

.2t9=posln f L

')
Ho= 

-
'cr

KoHeu MarH[rlroii rpy6xu, [MeHHo ro1, Koro-
IrcIIbrrblBaer BO B peMe HI'I K pyTlrnbHble KorIe-

(4)

MbI HAXOAI,IM, qTO SJIEKTPI'IqECKI{frB coorsercrB[lr c Bblpaxermerra (4) ua ocnonarlrr (3)

roK B MarHrlrnoft rpy6xe MeHtercfl:

C@n2n
fr= 

- 
'" Orsin-/

2rlT
r,r aM[rII,IryAa TOKa

(s)

2. Kpyrunrurre rcOne6arU,ta MaTHHTHbIx rpy6Or, OqeBI'IAHo, .nopox,falorcfl 
BI.{xpeBbIMI'I

ABr,rxeHI,IffMI{ [IIa3MbI. 3rtI EsI,Ix€HLtrI @34arcr UI'{pKyIIupFoIU[ft B Maru]IrHofi rpy6Ke tr(

perrlengrfr tro 3HaKy I,I BeII]IqI4He 3IIeKTpI'IqeCKI'Ifr TOK. Bperura XapaKTepHbIX ugVeueru'Ii rc'

Ka oIlpeAellfercfl fleplloEor.,r 7. B ro xe BpeMfi B ofiblqgblx ycIIOBI'Iflx B orcyrclBl'Ie BbIHy)

Aaroul{x c}Irr BpeME I{3MeHeHI,Ifi TOKa I,I ero MarHUTHor0 rIoJIfl orIpeAeJIfleTcfl [poBoE{MoCTb}

rrrra3Mbr r,r Ir.rHefiHblM pa3MepoM AaHHofi HeoAgopo[Hocrt4. DJ7s, pa3MepoB, @orBercrBylouu

rrfirHy, 3ro BpeMfi cocraBJlfier MHorI'Ie ronu [10] .

B clyuae Kpyrl4nbHblx Kofie6arufi, KaK I'I trpll ro[t,eMe MaEII'ITHrIX [ere'Ib [11]' upotlc-

xogxr 6rrcrpble I,I3MeHeHfiff 3IIeKTpuqecK[x ToKoB. fIO cpanuennlo C flO[I'>eMoM MarHI{THbIx

[eTeJIb, COnpOBO)|([arcIII]IMcfl ToIIbKo lI3MeHeHI,IeM BenI'Iq]IHbI ToKa' KpyTI'UbHble KOIIe6aHI'Iff

cr.rJIoBbrx tpyOO* rropoxAaIoT UepevreUUrfr I4 IIO HanpaBneHI'IIo 3JIeKTpI'tgecxufr ror'
flauHble o [oJIHoM BeKTope MarHLIrHoro flo[fi HaptAy c AaHHbIMI]t o xapaKrepl'Icrl4Kax

^p}"-uror* 
Ko[e6aHufi Ha [oBepxHocrl.{ colHIIa (n sorocoepe) pacurupator Bo3MoxHocIl'I

lrccJreAoBanl,Ifi rlapaMerpo" ,unrrrrorr, rpy60K n nog$oroc$epHblx olo'Ex' .U,efrcrsurennuo'

Ha ocHoBaHI,L 
"urpu^"nra 

(6) ueuocpeaireeHuo Haxo,ryIM Anl{rry MarHI'IrHofr tpy6rcn' 'Utx
rHErpyrcuero nflrHa rpynrbl 1961 r., nemrbHo H3yqeHHofi n- [8, l-21.:lI* 1 Z-aOO lc; 9o =
aT,;; W\; T= 5,2.ids c; pafr4yc narHaRs = lOe ct''t vIo = 2:!0" A' Jhuua Marrur'

noft rpy'6xl,I (or sorocQepbr Eo [crorrrua"a rpyrrurbHblxKo-ne6anu[),roropofi 6rno cQop-

MtrpoBaHo 3ro rr.firHo, tro trpI,IBeAeHrory Eu"rurt Ha6[IoAeHI'Ifi @craBflser I = 9'l}e cM' 3ra
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Beruqrura oKa3anacb 6nugrofi_x rofi,-rcoropas. 6twa [on]^rena Ha ocHoBaHr{r{ orIeHoK Apy-
fl{M c[o@6oM Errff r.sreH aoo6Ue [13] .

Cornaclro }IcclleAoBarMarrr [2] rglff [.sreH trepuoE rore6amrft yBerrr{ruBaercfl c pocroM
r{x aMrlflr{ryArr. B uepaou npn6unxeruu gra cBfl3b nilueftuan,r.e. T = agoi o=porrt. flp,
Heo$IopoAHbIx mlorHocrll rula3Mbr H HaflpffxeuHocffi ocesofi @craBrrflrcrlleft nors g Mir-
Huruofi rpy6xe ilrlbBeHoBcKaa cKopocrb pa3uaf, B pa3flHqnbrx Mecrax. Paccroarrre, Koropoe
npofigerBoJrHa 3aBpeMf,,pilB'oenepuogy T,l t= Vd T= agoTn,rgeV4 _ cpeEHee 3';-
qeHHe cr(opocrlr IIo rpacc€. 3atrlena I Y t , B BblpaxeHl{t (6) nosnoJr.fler orrpeAeJrr.rrb cpeg-
Hee 3Haqemle arlbBeHoBcKofi cxopocru V,s. Errn flflTua c [prrBeEeHHbrMr{ Bbrrle [apaMerpaMr{
Ya = 2.loa culc.

HtaK, rlbt P.ilFl4v., uro ganurtfr rroExoA orxpbrBaer HoBbre Bo3r!{oxHocrr,r B r.rccJre,qoBagr.rflx
crpyKrypbl MarHl{rHoro florlff II rIJIa3Mbr a nog$oroc$epurrx clorx Cormqa - B croffx
HegocrynHbrx trpfl MbrM ua6nrcgeurru.

29 uapra 1990 r.
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ytrK s23.98

BCIIn ECKII PA.UI{O I,t3 JIyTIEHI4g H MATHI,IIHbIE IOJIfl
B AKTHBHOTi OSNACTN IIO HAENIO.UEHI,I'M

HA MI4JIJIHMETPOBbX BOJIHAX

' yl.I. Mouceen, H.C. Hecrepoa, II.C. Hnrmln, H.[. Crpenra

. ^ 
PeanugoganLl oEroBpeMeHHLIe [3MepeH]rf, cfleKTpa r.r3n]ryeHus aKTr{BHr,rx o6rasrefi na soruax g fi

,13,5 rrrr"r H [onfipu3oBaunofi-no Kpyry cocraBnnoxlefi Ha 13,5 rrana. floxa:auo, .rro aKTr.rBHaf, o6flacfi,,'tpoxoE{B[ras r Qeapale 1990 r. rto IEcKy Conmla, 6rua onruqecr<ll tonxofi Ha BoJrHe o<olo 10 uu.Haupxxeurroctt MarHurHoro nonx s Heii Ha ypoBHe, c Koroporo BrrxoAr{T l0-uunluuetpotsoe r.r3} leHr.re,
no llontpl{3aulroElr'IM AAHHbIM [peBblluana 200 Ic llerrrpeua rt.fiTr.r 3apefl.rdpuponauurix s uefi ncffrec-
KoB rEHepupoBarlllcb raKxe o[TIiqecKLI ToHKI,rMr,I ucroqur4KaMu c ]ranpo(eHuocrr,ro fiont n un< or 330 go
1100 rc" B o4uot't H3 BcrIJrecKoB 26 $esputr. ua6nrogp.nucr flepfioAr.rqecKue roneoanug r.rHTeHcr{BHocrr,r
c [eprloAoM oxono 20 c, KoTopbre MoryT 6ErT6 cB.fisaHBr c Maftr]rromfipoEr{HaM}rqecKr.lMn xofle6aHl,l.flrrrfl
ts IIETJIE MATHI,ITTIOTO NOJIS.

RADIO FLARES AND MAGNETIC FIELDS IN ACTIVE REGION DEDUCED ITROM OBSERVATIONSAT MILLIMETER WAVELENGTHS, Dy I.G. Moiseev, N.S. Nesterqv, P.S. Nikitin and LD, Strepka. Simu-
ltaneous measurements of the emission spectrum of active regions at 8 and 13.5 mm and of circularlypo-
larized cnmponent at 13 mm have been rialized. It is shown, that active region appeared in February i9'90on the.Sun was optically thil f9r wavelengths near 10 mm. As deduced irom polarization measurementsmagnetic field at the level of 10 mm emisiion exceeded 200 Gs. Four flares out ot s events registered inactive region in the course of observations-were generated by thermai 

"pti*irv-ilri" ;r;;;rffi;;;r;:netic fields in the range of ,330*1100 Gs. Intensity variations with period Jout zO s had been observed

'l +t" on 26 February. These variations might be caused by ,ugr"to-hydrodynamic oscillations in theflaring magnetic tube.
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BseEerure

.ll,ls llcCleAOBaHI{fl MexattrI3MOB COIIHeqnOfi arTl{sHOcru rpe6yrcrcfl HadIIrcEeHIIff B IIM'

poKoM EraIIa3OHe BOJIH B @qeraHl{fi c [o[flpI',I3aII]TOHIIbIMI',I [3MepeH]IflM[, EarcuII{MI{ CBe'

AeHr{f o MaTHHTHbTX rroJlffx na corrtrIe, B oroft caasu npuo6peraloT BaxHOe 3HaI{eHHe IIOIIf,'

ir*"rprra""ue sa6rroremrff Ha BoJIHax MxIITII{MerpoBoro *,a[a3oHa' rlo3BonflIoulr4e "Br4'

'Uern,,uaN6onee,,ry6OKIIe gJIOI Bo3MylqegHofi HaE aKr1IBHOfi o6flagrblo conue'{Hofr arMoc-

6;;r.-ffi;*. Oor.rponporeKarcur; co6rtufr (ecunecxoa) o6ycroBrlmaer Heo6xoru'I-

MocTbo[HoBpeMeIIHoI{per}IcTpallru{H3IIyqeHI{flI{3oE{oroHaIIpaBneHI{fHaHecKoIIbKI,Ix
g,,,,u* ,on'. flp, Ha6[IoAetMfx Ha aHTeHHax c BblcoKofi uaupaaneuHocTblo 3Ta 3a[aqa

np"uct"rrr"er ollpeEerleHHble rpylrlo cTI{'--'-il-Kpurr.*ofi^ 
acrpo$uauqecrcoi o6cepBjrop,n,n uI]IreIIbHoe BpeMfl rlpoBo,flrcfl omoB'

peMe,Hbre x.3Mepe'nfi 
"-ap""rp", 

qi?;d 7 s Y wa HecKoJrbKHx sorrxax r Eaanaso,e 1,9-

3,5 qra c noMor{bro non"'prrrrpa [1] , 1IgEKII1orteHHoro K odueMy AlIfl Bcex nolu o6lyua'

renro. Han n peiIJII,I3oBaH IIpI{eM I'IHreHc[BHocTI{ I{3JIyqeHHfl Ha BoIIHax 8'2 u 13'5 MM !I3 o['

Horo HanpaBrreHr{fi c perrcrpauueft [olspI{3OBaHUOfi no Kpyly coclSBJ1slouefi Ha BoIIHe

13,5 runa. 3recr MbI orMcblBaeM rlpneMHylo aflnaparypyu npo,rpaMMHoe o&cIIeqeHI'Ie' pa3-

pa@rauurre I{ npr{MeHffeMbre ErIfi Ha6lro[emafi coJlrila ua 22-uerpBoM paMoreJIecKOIIe

i{pur*c*ofi o6cepraropra.r. C rx rloMorublo HaM yEilJlocb, B qacrHocrl{, oqeHI{Tb HarIpE7;€H'

HocrbMarul{ruor*rronefiBaKTI{BHbIxo6flactqxscnoroilHol'lcocrosrirull'tBoBpeM'IBcIuIec'
KoB IIo EaHHbIM I',I3MeperMft r Qeapale 1990 r'

ArmaParyPa ll Pa,4lrorerlecKon

cxeua rroE<rrrcqeHr{8 paE{oMerpon x o6lyuareJllo [oKa3aHa_Ha puc. 1' .{ererue roru'

,o*, noarynarcqefi oT aHTeHHbr, ogyluecTBflfleTCff c IIOMOUIpO T-o6pa:rnro pa3BeTBIIeHI',LI

i""rri"r"mr.ro rpofirura) a mrocrcocrll 
-erleKrplrqecKoro 

BeKropa E n cranpprHoM [JIfi

,onnu, 13,5 r,or ceqeHl,u{ BonHoBo[,a 1l X 5,5 tru. K o[uotnty rule.ry rpoftrmrca^uoEc[rcqaeTcfi

patrploMerp Ha BoJrHy 13,5 utut, a Ko BTopoMy ruIeqy - Ha BoJIHy 8'2 ut't' B 8-rtaunuuerpo-

BoM rpaKre ocyrgecrBllfferca rmasH6fr [epexog or ceqeg]Iff 1 1 X 5 
'5 

MM K craHgaprHoMy [IIfi

Ar{aJra3oHa 8 urnr, a s l3-M[Ur4MerpoBOM TpaKre ycTaHoBIIeH uaQenrnrfi $unrtp Ena

IloEaBrlelMfl B bICoKI'IX qaCToT.

.II,rrusrrrepeHl{flaHTeHHbIXTeMnepaTyplpI4MeHtrIItCbMO4/JIaIII{OHHbIeCyfieprerepo-
S{HHbre palryroMerpbr, cxeMbr KoTopbrx ,11rnrr*r61 l,t uOgpo6uo OIIHcaHbI B [2]'<Dryrrya'

ur,roHHaff.qyBcrBuTerrbH0crbrIpueMHr,rKoB,r,I3MepeHHarrIIoIIepeflaAyreMfleparypblcol'jla@'
saHHoft Harpy3KH, oxrraxgeuuoi tro TeMIIepaTypu, l,cl4.oro a3oTa, @cTaBI{IIa oKoJIo 1 K

IInE IIOCTOflHHOfr BpeMerM rlHTerpupoBaruls 1 c. Ypoueul [apa3I'ITHOTO [pOCaqI{BaHI{fi I',I3

;;;;/, *ut* ,'n" ronn l3,iuu 6rrt oxono o,2%'Pazst3Ka Mex(u'y crrlxaJIaMI'I Ha

lpHrMMaeMbIx EJrlIHax BoJrH oKa3arlacb Jlyque 30 E'E'

pnc. 1. Cxer'ra noAKrIPqeHI{r pa[[oMeTpoB x o6nyuarenro

l-o6nyuatenb,2-.IeTBepTbBonHoBaxIutscTHIIKa(I13,5lrr'r),3-QepputoarrfiMoAy,tEtopno'IE-
;";;;;#'.;"rrtrourur ti-vtor*r,.,4 - 'o"oto'"irfi 

rpofinnr' 5 - naQenrrttfi Su'nrrp
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O6nyueme aHreHnbr ocyuccrB[ glo cb c noMotqbro pyrropHoro o6tyuarelr, r{3roroBJlel+
Horo EIIff BOJIHrI 13,5 rvrna. B peeynrrare aHTeHrB uegoodnyuaxacb Ha so.[He 8 MM., [ogroMy
pa3Mepbl 4{arpaMMbl }IalpaBIIeHHocIII Ha o6eilx BolHax oKa3arlr{cb [pr'rMepHo oEl{rmr(oBbrMil

- oKorro 2,5 na ypoaue -3 EE,

Merognm xa6nrogemd lr penrcrpaquc cflrnana

Ilpouecc na6nrcgemrfi rt pen{crpaqltrI cnruaJra 6rm asro[rarr{3}rpoBaH rrp{ ttorvrouu r{3-
MepHrerlbHo-BbrrMclrlrrerrbHoro KoMrneKca I4BKA ua 6age 9BM CM4, llporpauua, ua-
III{caHHaflnaOoprpaue r Acoer"r6lepe, flo3Borlfler na6nngarurc (oneparopy) peaflr{soBarb
olesmuue o cHoBlrbre pexl{Mbr :

1. CxarulporaHueBEorrb m{aMerpa Conmla. B srou pexa{Nrc saEatorctr: ,tr{cJro cKarDB;
gluAa crana B yrrloBblx Ml{Iryrax; nosquounrfr yron (ornocurerrbHo ceBepgoro Kpaf,
Elcxa conula) IErarurerpa, BEonb Koroporo llpoH3Bo&rrcff cKaHr{poBaHrre; rrEf, c KoTo-
PbIM l{3MeHaercf,. Ha[paBJIeHI{e cKalfipoBarIr{fl rro no3r{ulroHHoMy yrfly flocJre 3aBepllrcqlrfl
oqepeEloro cKaHa. Kosernroe snaqeHl{e no3l{r$oHuoro yma o[peEeJrrercs 3BM lBroMa-
TI{qecKI{. .flncrperueaqrfi BblxoEHbrx cr{rHUIoB npor.r3Bo4{Tcfl a *a-* a 1/5 lupunrr
BIarpaMMbI HarIpaBrIeHHocrI{ aHTeHHhr Ha ypoBxe 0,5 . Sror pe)arM [o3BoJrrer ]rccrregoBarb
o6nacru nosrurenHofi fipKocrr{ y rroJrro@B mu Apyrre oco6emrocru pacupeEeneHr{r pa4{o-
.EpKocrr{ y nurr6a Colrqa. C ertr nouorubro rroxer 6rrrt cnara Kapra pacupeAeneu}r.fi paBro_
fipKOCTH B IIOIIflpIIbIx KOOpI$HaTax c HatIaIIoM IOOpIU{Har B rlelrTpe @JIHetrHOro trfroKa.

2. Cranupoaaurle rro oKpyxlrocrll. gror pex[M rrorre3eH rrpl,t rccJregoBaHrrr{ HeoEHo-
po$rocrefi pa4.Iof,pKocrr{ s6rugu nu6ua, opHeHu.rpoBaHHbrx IIo pawycy, Ha[p{Mep, cBa-
3aHHbrx c npory6epaqarar. Aurenxa B HeM BbrBotrE{Tcff Ha OKpyxHocrb 3aEaHHoro pawy-
c{l I{ IFuxercs uo srofi oKpyxHocrl{, trE{cKperHo }rsMeH.f,tr sHaqeHHe palf,l'! yc/lt IIocIIe oKoH-
qaHHa KaxAoro cKaHa B coorBercrBl{u c 3afaHHbrMI{ [apaMerpawr, 3gecr ]rc)o,qHbrMH IIa-
paMerpaMlr .fiBrlflnrcfl: lIHcrIo cKaHoa, nauanrnrrfi n roneqgrri rro3ulll{oHl{bre yrnbr, pa4tyc
oKpyxHocrll 7 rrral oFo I{3MeHeIILIfl. .I[ucxperusaql{ff c}IrHaJIa B cKaue ocyuecrBJrffercf, c ltta-
rou g 1o rro nogl{Ilr{oHHoMy yrfly.

3. Pexour.r orexeHl{t. Or ueo6xoglrM trrfl gnurenrxoft pe[rcrparyM cr{rnarra or rs6pan-
nofi o6nacm, Ha[pI{Mep, rrpu clrexeullu 3a ]roKarrbubrM EcrorrHrtr(oM Ha Conule. 3geci ga-

,qaerc, apeueuuofi I{HTepBilrI, c KoTopbrM AorIxHa npor{3BopTbcff ryrcKperr{3arl}rtr c[rHarra.
lloc.ne sauonnexur 6y$epnoft nausm AAHHbre 3artrrcbrBarorcfl Ha &rcK.

4. Pexorrvr cbeMa Kaprbr. B erou pexfiMe auTeHrra trFl{xercf, nogo6no flyrry B TerreBr{-
guounoi rpy6rce, a 3BM [poI{3BoEI{r c6op gpumrx o paclpeEerreHr.ru f,pKocrrr rro B{cKy
Conmla I'IJIU rerlecHoMy ymy Apyroro [porgxenHoro ucrourrra. Creu raprrr uoxer 6urr
[poI{sBeAeH np.I op.Iemal&u [pocMarpr{naeuoil [noulal6r{ uog nrc5una rrosr,q}roHpbrM yrnoM.

Kpoue grl{x ocgoBubrx pexl{MoB, B rrporpaMMe nperycr\DTpeH pffA cepB}rcHbrx Oyrucqrui,
o6trremre Ha6nrogarena c 3BM oprarl{3oBauo B Br{Ee "ueruo", r.e. oneparop arr6npaer
c noMolrlblo $ytxtluoHanbublx K[aBI{ru neo6xo4llrufi euy pex[M, 3areM B pexfiMe Erano-
ra 3aEaer Bce flapaMerpbl, 3anparuuBaeMbre 3BM. JIls ycK)peHr{fl Erarrora flpegycNorperp
rlpucBoeHl{e gHa.IeHI{fi rlapaMerpoB no yMofiqanl{ro, eorra oHI{ ygoBJlerBopffror peuraelofi
3aEaqe. Ilporparvrrvrttoe o6ecneqem{e BbI[orIHeHo a 6noqHorvt au'ge, nosrouy-c lrumuanrxofr
earparoft TpyAa u BpeMeHI{ MolKer 6rttn @cragneHa HoBafi rrporpaMMa c HecKorrbKo Br.rAor{s-
MeHeHHbIMU Bo3MoxHocrxur.r. Pauee, IroE BpeMeHeM El,IcKper}l3aUlm rloEpa3yMeBalcfl [rHTep.
Ban BpeMeHlI wru yffra MexA/ cllegylorur{M}r Epyr 3a gpyrbM Eartr{brMu. B geftcrararenbHocrr,r
9BM upouaaoElr cbeM orcqeroB c MaKcr{MaJIbHo BoSMoxHoft uacrorofi, a 3areM ycper[Iffer }Ix
B rerleH}le 3aEaHHoro orpe3Ka BpeMeHI{ wnfi yrila, r.e. ocyuecrBlraer Snnrrpuluro c1r-

HUIa c lrotvlolrlbn $xltrpa "nptrraroulero" cpe&tero.
Ilpayar u o6parnar caagu. 3BM c paEl{oMerpaM[ ocyuecrBrrflercfl rrepe3 armaparypy

KAMAK. Armaparxrre cpeAcrBa r{ uporpaMMa rro3BoJraror Becfl{ rrocfle,pnarentrpe npoO
pa3oRaHl{e a qu0porofi BI{E rI BBoA B 3BM s{ruanos or 8 KaHarroB ue 32 sosrroxubrx.
Horuepa neo6xolrrrtlx KaHaJroB (go 8) il ttopflEoK r{x olpoca 3aEarorcf, oneparopoM trp{
mtr4rraqHr{ [porpaMMbr.
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wc.z.Pa3BepTK[cKaIIoBl.8Qenpaaalgg0r.BoKpyIEIcKaConHI{aHaBoIHax13,5(cnesa)u8r"rtl

,!IHfr3"',;::x;l#T'::#:H'fi:::.'#x,. or uesrpa: I - !:'..,:.:^'u', , 3 - '1' '4 - '8' ',

5 - 19, . Eyxnavu co cTpenKaMu no.MeqeHbl: a _,o*i,'"i,fiuctoqrrgr, 6ue _ npoty6eparrur,r, S -no-

floxeHrre K]xgoro ,or,a"u'Corru", N - cesepnoro' Bup"'u*'blMr{ orpe3KaM[ HaHeceHbl MaclurSobl

asreHHbrx reMIIeparyp

Hapnc.2araqecrnenpuMepa[pI,IBeAeHapa3BeplKaKpyroBorocKaHa,Bbmo,IHeHHoro
18 

^Oafi;; 
1990 r. Ha uer'r orqerrll,IBo arrgenatorcx lIcroqHI{KI'I H3Jryqe}Ms' cBfi3auHble

c aril.rsHofi odfiacrllo I{' B}iI$MO' C npory6eparuaul'
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Peeynrrarrr na6nrogerud u o6pa6orxa

B Qerpane 1990 r. c [oMoIrIbIo ouncaxHofi a[[aparypbr r,r flporpaMMgoro o6ecne,rerga
6rmr upoaeAetbr Ha6[mEeHua Corrqa. B oro BpeMfl uo ero AUcxy upoxo4{rra AoBolb}ro
MoIIIHa.E rpyrlfla IIflTeH, KoTopafl 26 $eapa;,r. Haxolpulacb n6tngr rleHrpaJrbHoro Mepr.rpa-
Ha B losKe c KooplEHararim 07 U 15S. Crpyxrypa rpylrrbr noKa3aHa Ha pr.rc, 3, Cocras.
Jr€HHoM no sororpaQt,/., cld.',roir B MoMeHr 6h A* [tr, rcar. B]r4ro H3 prdcyrrKa, rpyrfla
6rua uoxorofi, uo r 27 Qeapanfl ee crpyKrypa ylpocrnlacr. flornas flporffKeHgocrb

Pnc. 3. 3apuconxa aKnBHoft
o6racrr
Cnnounroft ganusKoft [oKasa-
Hbr reurr rlflTeu, urpnxosKofi _
IIoJIyteHtI. EyKBaMH noMeceHbr
cToporlbr cBeIa

2d,//1. ligo r.

'!o W

/'

BOcroK -3arraE, {F rrpeBbrrr.riler pa3Me pbr g.rarpaM-
Ha Harulrx BorIHax, Caegerulx o MarH{THbrx ttorlffx

B fleqaIll oTcyTcTByIoT, HO COrJTaCIIO 3aKOHy o no-
LIMerb floJre ceaepuofi nonffpHocrlr, a BeEoMoe -

ee 6rma oxono 3' B HarrpaBrreHulr
MbI HarlpaBrlexHocrr{ aHTeHHbr (- 2',5)
rpynnbr rroKa qro (rr,rapr 1990 r.)
rrrpHocrrr Beryqee IIflrHo EOrrxHo
roxHofi.

Ha pac. 4 gaueceurr pen{crporpaMMbr cKa'a no [pflMoMy BocxoxAeHr{ro qepe3 ueHrpraxecrr{ palmor.r3Jr} {eHl{fl aKrrlBHOfi O6nacrr,r, Karc cle4rer H3 garrHbrx puc. 4, r ie pag14o_
I{3rI} IeH}II'I na6lmgarcr urupoxnfi flbeEecrarr, Bo3MOXHO CSssaugr,Ei c 4no**ynunui, ,ro-
rreM, r.r 6onee xopmaKTHafl lleHTparrbuafl qacrb, o6yoroBrreumla u3flyqeureM usreu. flona_
pusoaannufi KoM[oHeHT H3rlyrreufirr rpyfitrbr B sTor geur 6rm @cpe,proqeH a socroqrmftqacrl{ u I{MerLIeBoe HanpaBrIeHI{e Bpaulenr.rff BeKTopaE. Tax KaK xBocroBoe rrrrrgo AonxHo
I{Merb Ilofle S-nonaplrocru, 3HaK rIorIffpHBaIIE]I coorBercrByer npeodraganuro B [srryrreH[u
Heo6brKHoBenHofi aonutr. Creryer orMerr,Irb, qro, KaK r.r B [peEDrnyuglx ua6nro[enr{flx
{pyroBoft [onflpl{3allruI r3llyqem{f, aKrLIBHbrx o6rracrefi Ha M}urJrr{MerpoBbrx BoJrHax
[3-5], B AaHHoM clyqae MbI perurcrpl{poBar[ oE{oBpeMeHHo t1orlflpll3arfim o6oux sHa-
KoB. IIeBorIo[rpI'I3oBaHHbtfi xounouegr rlpr{ groM BcerAa pacrrorrara;rcx s socroqgofr qac-
tu ofi,Ias1l{, r.e. 6rn cBf,3:lu c xBocroaofi crpyrrypofi o6nairn, a [paBo[orr.Epnooaaru6fr -a sauagHofi qacrl{' r.e. Ha[ Be,4/IurlM ufiTHoM c trpegrorraraeuofi N.uorapiocrrrc. Orro-
CUTeJIDHaff I{HTeHCI{BHOCTb 3T?IX KOMIOI{eHIOB [3MeHtrIaCb B 3aBI{CI{IvtoCTU OT reJII{OEOIITOTbIrpy[rlbl: K BocroKy or UeHrpanbHoro Mepl{Elraga 6onee uHreHcIrBHbrM 6tm rcowoueur c
upaaofi IloJlflpu3aul{efi, a nocne npoxoxAelr{a rpynuoi ue}rrpilfibuoro Mepr,r4raua cral upeo6-
rlaAarb JIeBonoJlffpll3osaHHrifl. Auanorltquoe rloBeAeHr{e flonflpr{3oBaHuoro tro Kpyry [3rryqe-
IIH'E JIoKarIbHbIx (croqHHKoB orMesaflocl u o6cyxguurocb B i:-S1 r ouo ruroxei 6rrrr o6yc-
I:'It^tlo Myrlbrl{nonfipHoi crpyrrypofr rpynuu u HaKrroHoM Marrurubrx c}rrroBbrx rrururfi Ea
I U-JU Or ee ueHTpa x neptQepun B rrflrHax c pasuoft florr.EpHocrbro [orrf,.
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/o%r-Jo'ro* ,r'il'' ,,-'2:" ur
rflc. 4. per[CTporpaMMEr cKaHoB qepe3 aKTI.IBHyro o6nagrr, rlo npf,MoMy Bocxo)I(AeHI'IIo 26 Senpun a

th 20m ur
4 -HHTeHCHBHoCTbHa norne 8 Ur"r,6 -To xe,HaBOIIHe 13 MM' 6 -nOJItpH3OBAHHaqnOKpyrycoCTaB-
;rd;;-7 ai3i. n.p**urr"Hbre orpe3xr.r 

-l_ 11.^y_:"6o, 
sHreuHbrx reMneparyp B coorBercrBvrourux Ka-

Hanax, ropH3oHTanbHbrE oTpe3oK - yrnoBoH lracuta6. .U'[, [apaMeTpa ,/ ctpenrarvn'r EaHbI 3HaKII IIpa'

rofi (R) u nesoft (L) tontPusatlttu

Pnc.5. PerucrporpaMMrl BcrulecKa 24 Qeapairx
O6ognaqeHus re xe, cro H Ha pHc. 4, BMecro yrnoBof [rKaJrbI - BpeMeHHafl

B npoUecce cJIexeHHf 3a MaKcI4MyMoM I,IHreHc[BHocrI'I E311yqeg11g o6naCrr 24-27 $e*
Oals 6r,UU 3aperIICTpI{pOBaHLI HeCKOJIbKo BCIUIpCKOS' flOgagngroUlee 6OnrggHCTBO I{3

;;;'";;;; ,pJ;;y; b"pMy r Mr{rerrbHocrb B HecKorrbKo EecnrKoB ceKyHE. Ha puc. 5

nOKa3aH gEIH LI3 ,U"rn* SC16"CKOB C SpOfrrOrra HapaCTaHI{fl IIHTSHCSBHOCTII &I]ITeIIbHOCTuIO

oKorro 20 c go Bcex KaHarlax:/ (8),I (13) v V (13) ' l{urepecrofi oco6euuocruo sroro

BCrUreCKa fiBJlf,erc, 6OnlurOe pa3JII{qHe B aM[III{TyAax ra 6rtI,tSrUX BOJIHaX: AIfiIMTyEA HA

13 rug"r 6onlure aMflnl{rygbl na 8 rtartr [pI'IMepHO u 10 pas. Cteneurfionfipl{3aql{u ero I'I3IIy-'

qeHr{fl AocTtrrx;,a l2vo. flocne nrwrynlcuofi $aeu BcIUIeCKa, rntesutei, B1lE{I\ag, HeT9IIIIOBOI{

MexaHr,r3M u3flyqeHl,Ifi, na6rIoE3laCr renlloBafl Sasa C [pI'IMepgo OplraxOsofr atfUUrygOfi

ua o6enx BoIIHax. Pr.rc. 6 l4;lnlocrpl{pyer co6rtrse t14na "tupp;Ieguoe Hapacranue - MeEIeH-

Hoe IIaEeH{e". Cnegyet orMerl{Tb, rITo' KorAa o6lacrr HaxoE{nacb a socroqHofr qacfl{ colr'

HeqHorO E{cKa, BcIuIecKI{ r nefi 6rmu florlflpl{3oBaHbl IIo [paBoMy Kpyry' a [OcJIe IIpOxox'

lu)

E rr tw
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Pxc.6. Per:lcrporpaMMbr Bcruecl<a 25 eerpanx
O6oanaqennx Te xe, qro H Ha pHc, s

EeHI{-8 erc IIeHTpIITIbHOTO MepI,IEr,IaHa rlorrflpr,rsarl}I8 BCrurecKOB cMeH}rJra euarc. cregoaare,tn-
HO, 3HaK UOIIflpI'I3aIIltr{ BCIUI€CKOB COOTBeTCTBOBIIII 3HaKy [OlEpI{3aWr,r EoMltHgpyrcUerg
s o6nacru florapr.r3oBaHHoro KoMnoHeHTa.

Ilpoctax Soprraa u He6onurms aMlurl{ryAa 6onruu{HcrBa 3apen{crpr.rpoBaHHbrx Bcrmec-
KoB rlo3BorlffIor orHecrl{ rlx K tfl.IcJly 3rleMeHTapHbrx r.I ctMTarb, vro co6urufl, Bbr3BaBru,Ie
I'Ix, 3arpan{Baln He6onruryrc rlacrb arcrunrtofi o6nacrr,r, Bo3MoxHo, TorIbKo orAelrbHbre apKlr
(nernu) MarHr,rrHoro nons, Tarcas MoAeJrb [peEoflpeAerraer vrerogury o6pa6orrcu ,, , irru-qrrerrnofi crelleHl't, I'IHreplperallurc coBoKyrruocrr,r EaHHbrx. lluxe nau, o6-cypr*, MeroryrKy
IIpIIMeHHTeII bHO K nOKaII bHbrM lrclo trHI,IKa M LI B CIUI e cKa M.

flonaplleaqrouurte ua6lrcgiur" ar ru"uux o 6nacreft t,t scrue cKoB [o3Borrrror orlerqrrb
HarlprxeHHocrb MarHI'ITHoro IIoflff s6[}Is}l ypoBHff 3apox,qeHltfl I,IUryqeHr.Ia, ecJIr,I EalrHbre
yKa3blBalor Ha ero rerutoaofi xapaKrep. .[,na eroro ueo6xoglnro 3uarb crerreHr rpyroaofi
trofltrpr{3aur'rE pc = v[ H CfleKrpzlrrbxrrfi uugercc r,r3fiyqeuur uo spKocrHor rerwieparype
Tt ot=d1nT6l dlntr, rAe ). - prnra BorIHbr. Torpp uinpx*rrno.ri Margrrrgoro 1roJrf ,qlrf,
renrloBoro [crorr]iuKa Mor(er 6um Hafigena us nupaxerua [6]

B=107 p"(CItr| cospl)-, (f"),
rAe ). rsnaeprerca B Merpax, a B - yron Mex[y Ha[paB[eHHeM MarHI{THOTO IIOJIa I4 flyrroM
3peHur.

Cnerrpalruufi unEeKc o s AarruefrureM MbI 6yger\a paccwrrbrBarb rro aHTeHHbrM, a He
rlo f,pKocrHblM, TeMfleparypanr, Tarcoe 3aMeuleHI{e Bo3MoxHo B HarrreM cflyqae, TaK KaK yr-
loBoe pa3pelueHile. aHTeHHbI 6ruo oAusaKoBbrM Ha o6enx BorrHax. flogrorvry qp$errnr
crllaxl{BaHl{a I4, cJIeAoBaTeJIruo, rcoeSQruI{eHTbI rrpouopllrlonarlbHocr}r Mextry aHTeHHbrMr.I
I{ ,pKocrHbIMI{ TeMrleparypaMu raKxe [orrxHu 6r,rrr [pr4MepHo oIEtHaKoBbrMl KaK IEfl
IrOKaIIbHbrx r,tcTortlMKoB, TaK I{ Eflfi BcIUIeCKOBblx KoMIIOHeHTOB.

Creuesr rpyroaoft troflaprt3arflr{ [3[yrreuu.a BcrurecKa ru]r aKrr,rBHofr o6racu pc = V [ =
= (8 . L) l(R +,L), rge R u L - rpaBo- r{ rreBorrorrffpu3oBauHbre cocraBrrflrcur[e r.r3ryqe-
HHE, MbI ofipe[ellrrlu KaK oTHoIueH]Ie aMIrrI]ITyAbI c[rr{aJra B KaHarIe Z r prarccrvllnbloMy
3Haqeur,Iro anreuuofi TeMleparypbr B Ka_HIIlte /. B uarrtr,tx Ha6lrcgerurax, KaK [oKa3blBaer
pwc. 3, oTAerIbHbIe uqrHa o6llacrlr He pa3p€[ralltcr, flogrorury MarH]rrgoe trofle, olp€AeJrrelroe
I'I3 BblpaxeHur (l) [o HaIII'IM AaHHbIM, 6yger npe4craBrrflrb ycpe4{egHoe ena,rerge. Bo-
BTOpbIX'TeJIeCHbIeyUIbI, cTffrEBaeMble [O[.fipI{3OBaHHbIMLI KOMIIOH@HTaMI{, Megblrre TeJIeC.
Horo yDra Bcefo l{croqH}Ira. M_rr oflpeAerlslll,t crerreHb [oJrffpl{3alplr KaK ornorleHrre aHTeH-
HbIx reM[eparyp B KaHarlax V u I &z yqera groro $arropa, crreAoBarerrbHo, 3aHr{)tclJrrl
cTe[eHb floJrffpl'I3allru{ Iro orHoureHllro K pearrbuofi. Harconeu, B Ar{arpaMMy Harrpag[eHgocrg
alrTeHHbr norraEaloT yqacTKI{ C pa3HbrMH 3HaKaMr{ [o[ffpr,r3aul&, rtTo [pr,rBoIET K EO[OlHr{-

(1)
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rerrbHoMy yMeHbureulrro perr{crpr,rpyeMoro [o[rpr{3oBaHHoro rloroKa. [Ioarouy [p]I ]IHrep
[peraul{H EaHHbrx g Aarruefi[reu ueo6xoEltMo IoMHI,ITb, qro oIIeHKI,I MarItrITHoro florlfl,
11011] IaeMbre HaMil [Ia aKTr4BHbrx o6nacrefi, [pegcraBfiflror cKopee Bcero H]IxHI,Ifi npeuen

l{cTI{HHbIx BeIIlrrMH. .[Itg scmecrcoBbrx KoMrroHeHToB, B cJr)n{ae cflpaBeMllBocrr{ HaIIJero

[pelpoJloxel*ts. o6 r{x JroK:rrl,I3aqnr B orAeJrbHbrx flerrrrx MarHI,ITHoro florlfl aKTI,IBHo]I

o6nacrn, cJleEyer oxuEarb coBrraEeHr,rfl r{x rerrecHbrx yuroB B rIorIflpI,I3oBaHHoM I,l Hefio-

Irflpr{3oBaHHoM I,r3Iyqem{u, rro3ToMy [I cTerleHb IIOJrflpr{3arIEI,I }I 3HaqeH[fi MaTHI',ITHbIX rIO]IeU,

otrpepBrrerHbre Errff Hlrx raKr.rM o6pa3oM, Aorrxxbr 6rrrr 6rnarlt K [IcrLIHHrIM. B clytae uoul'
Hbrx BcII[ecKoB Bo3Mytuaercs, BI,I,ryIMo, Bcfl aKTI,IBHatr o6nactr, H I,IcroqHI,IK Bclr]IecKa cra-

HOBI{T Cfl HeorEerlu M or rIoK rlrl bHo ro l{cro r{}tr{ Ka.

B ra6n. 1 npme4euu cBeEelflrr, flolyqeHHbre HaMr,I B pe3yllbrare pacqeroB IIo EAHHbIM

ria6nrogerurfi o6nacrr BHe BcrmecKoa e $eapane 1990 r. AnreHnue remreparypbl o6lacna

KannopoBaJlHcb IIO CI{rH:uIy oT HeBo3MyuI^eHHOrO Corlmla B nperuonoxeHl{}l, I{T0 apKocr'

"a" 
,."rnaparypa Colmla aotrorra,4.103 f Ha BoIIHe 8 uttlt 9'103 K sa 13 ntrra. Sror

,erog taanr.r6por", aBToMarlrqecKu yrryITblBaer rlomouleHue I,I3JIyqeHI{fl a arrvocSepe 3emtu.

Ta6nuua I

24 th-52*
10-10

25 8-s6
26 7-20

849

1,9 10
2,0 80
2,0 80
l,'l 120
1,8 I 15

4rg
4,3
4'0
3,4
3,7

1,6R

'2,0R
2,0R
2,6L
2,6L

1,8
I,5
1,4
1,4
1,s

O60sHaqeHu a: To (13) - m,rKoBat aBreHHafl TeMnepaTypa o-6nacrn Ha BorIBe 13,5 MM; Pc 'cre'
neHb [ofltpu3aurtu, paccquraHuafl, KaK orrltcaHo arrure, 6yxaalu R, -L noneuen 3rraK rorrffpn3aquu npeo6-

nAAAIOUlero KOM11O119HTa B rpyflne, K KOTOpOMy OTHoct1Cfl [OISpB3aIIHOHH],Ie EaHHbIe: R - npaBo1onff-
p"iril"iir KoMrroHeHr, .L i-neoouonspurboainufr; 

"a 
(s) - aHreHHaff reMneparypa o6nacrn Ha BorIHe

'g *-; ,nnqa*" o =AlnTa l\ln)\= AlnTa /O,51; 4 - IIonprx(eHHocrb MarH}rrHoro IIoJlf, CoIJIacHO Bblpa'

>xenuro (1).

B ra6t.2 caeAenil aHaloruqEbre EaHHbre EIIfl BCrIleCKoB, 3aper[crp]IpoBaHHblx HaMI'I B

3roft aKTr.rBHoft o 6IIacrl,I.

Ta6ntua 2

MoMeHr na6urcgeguft UT 14 (13)r1O3K Pc, LO'2 ra (8),103K a B, IC

II HCNO DpeMi

MoMeHr na6nro.qenuft, UT 14 (13)r K Pc, lo-2 ro (8),K a B, tc

24.02.90

25.O2.90
26.02.90

Bh -s2*
10-10

8 -s6
7 -20I -49

410
t970
134s
820
330

3t,2R
ll,7R
7,8R

10,0,
22,8L

t20
130
500
310
100

2,4
5,4
t,9
1,9
)',

1 100
170
330
420
815

O6cyxrcnue l,e3ynmaroB

Hg EaHHrrx crorr6ua 6 ra6n.lcrreEyer,qro aHrenHbre reMne-parypbl aKTI{BHofi o6flacrl'I yEoB'

rrerBopflror B El,ra[a3oHe 8-13 rrarrr cooruolueHl,rrc Ta - ]t2. Cne,4osareflrHo' IIo cBoI'IM IIa-

paMerpaM oHa 6bmfi 6lnsxa K refi]roBoMy o[T}rqecKI,I roHKoMy I,IcrorlH]lKy, TaK KaK I'I flp-

KocrHbre reMneparypbr ee tronxubr 6rurr,r @otsercrBoBarb 3rofi 3aKonoMepHocrrr' Hauru ga-

TMeHHbre Ha6lroEenutr [7, 8] noraoaJrr.r, gro Ha BorIHe 13,5 naru rIoKaJIbHbIe I4crortIMK]I @cro-

sT I{3 OTEpJIbHbIX KOMIIOHeHTOB, coBIIaAaIOUII{X IIo IIOJIOXeHI{rc U yFIOBbIM Pa3MePaM.c nflr-

HaMr.r B rpynfiax 1,1 I,IMeIou.S{x flpKocruble reMlleparypbl nopflEKa 10s K' Koponaarnofi xou'

42

42



;l , I 
.,7nz0h Znzr- -----VT*

pnc. 7. perucrporpaMMbr Bcrr[ecKa 26 $etputt c rone6arenruoft ctpyKTypofi
Oooeuaqettr{a f. xe, qro II Ha pHc. 5

ABHCAUHI,I HAE IflTHAMI{ EOCTATOqHO I,IMETb OTITI,IqCCKYIO TOJIIIIY OKOIIO O,I glg TOrO, rITO6bI
o6e crleru rb Ha6n rogaB [trre cf ffpKo crHure r. nareparyp ti,' flonyvexHrre HaMlr ,qaHHbre flo3Bonr{ror c,qerrarb BbrBoE o roM, rrro Ha[ uaffimgarurefrcx
rpynnofi fl'flreH Ha ypoBHe' BHocflIIeM MaKcl,IMarrbnbri BKIaA B r.r3Jrygeu[e ]rir BoJrHe 13,5 nana,
MarHurHoe flofie I'IMeer HarlpsxeHHocrr 6onrrue 100 fc. Ecrru yvecrr, qro reJrecHrrfr yron
lo['IpI'I3oBaHHoro KoM[oHeHTa pa3a s 2 Naenrue reJlecuoro yrna aKTI{BHofi o6uacru , 

" "o-orBercrBl'I[ C erI'IM JIOKarIbHafl crelleHb rlorrf,pr,r3aqrryr a 2 pata Bbrrue yKa3aHHofr B ra6n. I
?r trpr'rMeH.EBrueilct rtpu pacqere, oror nnxnraii [peAerr xor-*a, 6rnr ylpoeu: B ) 200 fc.On cyrqecreeHHo HI'Ixe 3Haqenllfi, oflpe,qerlfleMbrx llo uaHHbrM o qacrore neperu6a B c[eKTpe
JroKiurbrrbrxr{crorrHr.rKoB Ha caHTHMerpoBbx BorrHax (2.103 fc; cna,, Hanpunrep tg, 10]).
.flerar*roe cpaB,e*r{e 3Eecb flpoBo,qurb [pex,qeBpeMeHHo, raK KaK HaM,,r.r, ts,iol "uaii-Eailucb pa3ubre aKTr{B Hbre o 6lacrlr,

Cuercrpalruue I'IH[eKcbI palMol,r3[yqeuus BcrrJrecKoB raKxe 6rrrtl,t 6nugxrr K 3Haqeufiro,

Tlgr,ffl::y{ ljrn :nrr,rqecKr.r 
roHKrrx rerroBbrx r.rcroqHr.rKoB o ^r 2. Cobbrrue 24 genpatxs

lU" lU"'Mbr lrcKJrrcqaeM r{3 paccMorpeHufl, raK KaK ero cfleKrp 6rnrr rpyrot 1a = 5,4j r,r ero
I',I3rlyqenr,re 6ruo, no-anE{MoMy, HereruroBbrM. 3gaqeH,ra ,urirrrrrr* nonefi,'paccqr{rauubre
rto flapaMerpaM BcIUIecKoB, dolbrre, r{eM Drff arcrr,ranofi o6nacru s cuoxofiuoM cocroru}Iu,
u pacnoJloxeHbl B I{HrepB:IrIe 330- 1100 lc, Kar orMetlalocb Bbrrrre, 9ro coorgotueHr{e Moxer6rrrr cssgan,o c eQSerroM Helronuoro pa3peueHr,rff arrr.rsgofi o6nacru g,rarparvrnaofi Ha[paB_
IIeHHocrI'I aHTeflHbI' B To BpeMfl KaK I'IcroqHlIKI,I Bc[IIecKoB He pa3peuan]rci. flsleurr,ior-
3blBaBrur{e oo6r,rru.s B palfloro{afla3oHe, fipo[cxoEl,Inl{, BI,I&,IMo, s o6nacrrx c [pel{Myulecr-
BeHHbIM yHI'I[orI.EpHLIM MarH]IrHbIM floJIeM, B nporlrauona cnyqae upor.rsotllIra 6ri ronaneHca-
rn{fi flon.fiprr3aquu o6racrefi c paulluHbrMr.r 3HaKaMU vr pesyilbrwpyrorqaa crefleHb He EorrxHa6rtra 6u 6r,rrr srrcorcofi, Kar B flpeEcraBrrer[rrrx uaur cnyvaax^(go 3l%, cu.ra6r. 2). alrr-repuarunuofr 3Eecb flBnffrorcfl, Bru[.IMo, reoMerpr{gecrclle oeeerrur, 

"oagu 
ytlacrKl4 c oEnofi

florlffpHocrblo IIonfl BI'IEHbI Ha MI{JrrII4MerpoBblx BoJrHax nyq[Ie, qeM yqacrKl,I C flporl,IBo[o-loxuofi florrpuocrbro, C grurvr e@eerrorra cBfi3aHa u 3aBr{cr,rMocrb crelteu}I rronflpil3amx oryrna MexIy flyrloM 3peH[rff r.r Ha[paBneH]reM BeKropa MaEMrHoro noJlr.
I'InrepecHofr oco6eHHocrblo Bc[JIecKoB, rrpo]rcxogrrBrur,rx B aKTr,rBHofi o6nacru, 6rrra

IIOTITU O,ryIHaKOBafl I.IX EII{TenbHOCTb oT rXaqafla ,qo MaKCr.rMyMa r,r3n} reHux (OrcOnO 20 C), !a_xe Bo Bcrr[ecKe co c.roxnori crpyrcrypofi, rcoropui l.rso6paxeu Ha puc.7, auyqtsr 
"or.6r*o
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c nepr{oAoM oKoJIo 20 c. Itttx co6rrrui c Koreflare1bxofi crpyxrypofi r [11, 12] npeptoxe'

I{br MOEeJIb I{ MaTeMaTI{tIeCKLIft aflflapaT' nO3BOJIflIolqHe OIIeHI{Tb HaIIpgxeHHOCTb MarHI'lrHoIo

nOJIfl H flapaMeTpbl IIIIa3M5I, oTBeTCTBeI{HOfr 3a BgnbnxKy. B MoAeJII'r npefnOJIO71eHO' r{TO

nepl{Og xOle6anrlfi I{3JIWeHI{.fl OOBIIaEaeT C OEIMM }I3 OCHOBIIbIX neprotrOB aJI6BeHOBCKOTo

Ko;re6agr,rfl apKI{ MaIHI{;Horo floIlfl 11oA EBftcrB[eM 6blcrpo lpllxyu1efica flnoruofi 3pynrl{B-

HofrnJrasMbr..UIrsscnJtecKaHapI{c.T,nlrerclueroneplroAoKoIIo20c,go6porHocrb-7'rry'
&rry rraogynflrluu oKoJro 0,3, npluxr gJrrry ntrn, paBHoft 1,5'lOE cM, MbI nonytMJII{

B pe3yrrbrare pacqera no 6op-^1yiur,a^ro [12i; sreKrpouHan reMreparypa T, - 2 '10?K'
nntrnocrr nnagMrr.I/, - 10" a*-t, NtarHurHoe nore 'B - 110 fc' Teruneparypa u nrlor-

HOgTb [na3Mbl xopouo comacylorcfl c cooTBeTcrByIouIHMI'I napaMeTpaMI'I ee' oueHeHHbIMI'I B

[12] uo xapaKrep[ouKaM Kole6aHlrfi caHrl'Ir\4erpoBoro I'I3nyqeHufl Bo BclJIecKe 2 uox6pt

iSAB r. Marsrrsoe ,,one, florrf{err,oe ,,o MeroEI.IKe ras [12] , noqrl,I s 4pasa HI'Ixe pa_ccqu'

TaHHorO HaM{ nO [oIIf,pE3aUI,IoHttbIM AaI[I6IM glilff 3TOro xe BC[IIeCKa (gta' ra6n' 2) ' Ho eC-

Jrr,I flpr.rHflrb BO BHI{MaHI,Ie TO, qTo II3 cooTHoluenUfr n [12] oUeruBaeTcfl llone, ycpeEIIeHHoe

no nirne, a noflflp]r3at${ormble EaHHbIe no3BorlflIor oueHI'ITb ero floqrlt y ocHoBaHl'Ifl neTJIlI'

T'e.TaM'rAeoHoclilIbHee'TocofJlac[er\{exryHHMI,IcJIeryeTcrMTaTbyEoBJIeTEopI.ITe,IbHbIM.
B gaxrro,{erule aBropbr Bbrpa)Karor rly6oKylo flpfl3uarerlbHocrb A'B. Crenauony 3a rlflo-

AorBopgoe o6cyxAem{e pe3ylbraroB u II.B. Maraeeny 3a IIoMolIIb B 11oAroroBKe pucygKoB

mfi pyKollucl{.
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MOmnH,XPoMocoEPHbD( OEPA3OBAHI{ff

I. METO4{KA OBPAEOTK}I O$IOBPEMEHHbIX HAEN()IEH}Iff
B iIHHHflX Ho nIIe fll0830 A

IM5.-Onilp;l,H.H. Crenannll, A.B' Iryr"rr o

AHanneupyerc.E Ha6lroAatenbHblfi MaTeplrafl, nonyqeHHbil o[HOBpeMeHHO Ha AByX telecxonax: so:ro'

MeTp}trlecKne KapTbI, IIocTpo€HHble tlo Ho+Hr-rr"rrau, x KapTbr Tex xe yqacTKoB ConHqa, nocTpoeHHI,Ie B

pe3ynr,TaTe oorosnexrpr.ruecKilx Ll3MepeHr'rfi n UeHtpe nunml He I r 10830 A I{ s coceAueM HenpepLIBHoM

crreKTpe. Kaqecrso noJryrIeHHbIX AaHHbIx Onpe[e;1seTq, Ua6mOEeUUgt"rU S He I' En' KOTopbIX npocTpaH-

cTDeHHoe pa3perueHr{e paruo 2 X 3", rperueuHde paeperuenUe - 5-10 ur.I}r, a @otoueTpllqecKa'ToqHocrL

0,2-0,5%, floKa3aHo, qIO TaKHe Ha6lrcAeuus no3BoIlrET OnpeAem4Tb cfleKTpaJIEHbIe XapaKTepucTI4KH' He-

o 6xoEum rre trnfl nocrp oe Hr{a r''lo,qenelt aKT}rB Hblx o6paa oraxuil'

THEMoDELSoFCHROMoSPHERICFoRMATIONS.I,THEPRoCESSINGMETHoDoF

'IMUL-ATANESS5 
oBsEivarroNs IN Ho AND He I I 10830 A. by M.B. osir, N.N. steponian and

A.V, Shumko. The oUservaiional data obtained simultaneously on two telescops: thc photometrical maps'

constructodby .t1o-pictures, and the maps of the same regions of the sun constructed by photoelectrical

u
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measurements in ttre I l, 10830 A and in adjacent conrinuum are analyzed, The quality of obtained data is
determined by the obseryations in He I with spatial resolution 2"x3", time resolution 5-10 min and photo.
metrical accuracy 0.2-0.5%. In is shown that these data allow us to determine spectral characteristics ne.
cessaly for active formations models.

H:lyterue $usntecrcux yuIoBI,Ifr B aKrr{BHbD( o6pa3otsaHr,r.flx lto Bcefi Bbrore xpoModepbr
npoAorlxaer ocraBarbctr aKryanbHofr 3aAal{efi Qusnrcu Colrlua. Oco6euuo 3ro orHocr.rrcf K
BepxHI{M cJIofM xporuocSepu, cBeEeHr.lff o Koropbrx npr1 Ha3eMHbrx HadrrrcAeHr,rax Mbr Mo-
xeM rroqepnHyrb, B lracrHocrr,r, r.r3 raonroAeHr.rir s nulH|,/iu He tr10830 A Ecnu BLmorrlMrb
conocraBJleHl4e o[HoBpeMeHHbrx Ha6nrcAe]Mfr B He lr Ho, ro 6yger flofiyrreHa Bo3MoxHocrb
He rorrbKo paclrrlpr,rrb r.rHrepBaJr Bbrcor, 4rfl Koropbrx Moryr 6urronpegeneHu Qrauuecrue
ycltoBrlfl', Ho I{ BHecrI{ 6o:rruryrc flcHocrb B orox.qecrBrreHr,re aKD.rBurrx o6pasoraurfi (Qlor-
KyJIoB, BorIoKoH, ncnrnuer), a raKxe Eeranefr MerlKoMac[rra6Hbrx r,r Kp)mHoMacrura6Hbrx

$ouonrrx crpyKryp.
!4x peureHns 3rofr 3aEaql{ a Kpurracrcofi acrpoQusruecKofi o6cepBaropurr B rerreuue AByx

ua6rrcgarerrHbx ce3ouoB (urcur-ceHra6pr 1988 r. H lrroJrb-asrycr 1989 r.) npoaog.r-
IIHCb COBMegrHbre Ha6IIroAeHlIfl Ha pyx TenecKoIIax,

Ha Kf-l BeJIHcb QororpaQr,rvecKl,Ie Ha6nmgpHr{fl floBepxuocr]r Conmla B rrnHlr]r Ho, a Ha
BCT-2 QoroonercrpuqecKl,IM MeroEoM noJrlqawrcb Kaprbr yqacrKoB Conuua B rlenrpe rrurruu
He I trI0830 A lr s coceAlreM HenpepbrBHoM cneKrpe. Iloryveu 6onulofr ua6nrc4irerruufr
Marepr{an no pa3rruqrrbrM aKrHBHbrM o6paeonaHuaM Ha CoJrHrIe.

I" fionyvenne Ha6nrc4arelrxoro Mareptana il rvrsroEuxa ero o6pa6orrcr

l.l. Ootorpa$* t .EIo. Ha6nrogenlu B cBere rrauuu 11o rrporo4,mrrcb Ha BHe3arMeHHoM
ropouorpaSe Kl-l c noMor)lblo ttHrepSepexUuoHno-fiorrflpr{3irq}roHHoro Qnlrrpa "Halle" c
nolocofi [polycKau]Ifl 0,5 A I,Icnorb3oBaJracb cr,rcreMa, tramulafl lrso6paxenue ColHrla gl-
aMerpoM 12 crvt c yrnoBbrM pa3peueHr,reM Ha rrJreHKe He xyxe 1" [1] . flpurvreurnrcb r{3o[aHx-
po Marlrre cK I,Ie trrr eHKI{ ruu- 38, Tvn- 42, t utt - 17,

.oorouerpuuecKaf o6pa6orKa Ka[poB f/o-Qr,rnrrraa flpoBoEl{rracb c rroMotrlbro aBroMarr4-
3I,IpoBaHHoro KoMIUIeKca, ocHoBy Koroporo cocraBrrfler ttrarcpo{ororraerp (MO) GIII$upvu
"Kapn [efrcc" c <D3Y n rrauHu-3BM "Llcrcpa-|2l6". M{D ocuau.leH uraroBbrM ABr,rrarerreM c

IuaroM B rvrrcrrl. Illttpllna ulenll MO coorBercrByer O,73" Ha cHr.rMKe Coruqa. I,lorr,repurelr-
ttr,lfi rcouflleKc ocHauIeH nporpaMMaMtr o6pa6orrcu $ororr.rerpuuecKoro MarepllaJla, oIIr{@H-
llbrMr4 B 12). Onw llilgsonsrcr cru,rM:lrb uuooprrlaqr.ilo KaK B rurorHocrflx, raK r,r B r,rHreHcr,rB-
Hogrflx LI 3a[I,IcbrBarb ee Ha Mar]r,rrHyro neuTy. Mrr nsruepxll{ HHTeHcL{BHocru a arrSpaHuux
TorIKax uo ffo-cur.turaM r,I cpaBHI,IBaJrr.I ux c []meHcr.tBHocrbro B Tex xe roqKax Ha KapTax, no-
crpoeHHblx IIo 3allllcffM B ITrrHt1,/. He1tr108304. B o6nacru raxEofr err6pauHofi roqKr Ha

^Flo-cnurraxe 3a[rrcbrBarrcfl yqacroK 0,75 X 1,8". 3areu 6palocr cpegHee 3HaqeHrre ]rureucuB-

Pxc. l. Hguexexne ocraroqqofi
r{HTeHcr,IBHocTn }1o a Heaostry-
uleHl{ofi o6nactlr c paccros-
Hr.reM oT rleHrpa AxcKa
0 - yron Mexay nyqoM gpe-
HHr lr HopMarrblo r( noBepx-
nocrr Conrqlal ,cos 0 =1 cooT-
BeTcTByeI TIEHTPY CO,IHqA,
cog0 =O -nr.rrvr6y.Torrx[ -
AaHHbre [ 3l ara Al, = - 0,26A,
r(pyxKu - EaHHbre [3] gnr
A), = O,24 An xpecruru - ga:r-
nue [ 4l Arrs Al = 0,2 A
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HoCrI,I Ha eToM ) IacTKe. CpeEHeKBaAparEqHas norpeuHocTb oAHoro u?r3MepeHl{ff 0,2-O,4Vo.
[44 roro, qro6br orHecrl{ H3Mepeurrfl r.rHTencr.rBrocrr,r K cocerHeft HeBo3MyrqeHHofi xpoMo-
c$epe, Ha KaxEoM KaApe trelarrocr uo 2-3 pa3pe3a BEorrb cyroquofi naparrenu, rro KoropbrM
MoxHo 6rrno ycranoBllTb xoE HeBo3MyueHnofi xporvrocQepbr B [peEeflax KaApa, [na'uoprrau-
poBKI{ I,IHreHcI{BHocrefr rc rcorrnryyMy yttrrrbrBalocb }r3MeHeHne npo$rrra fifirilru Hs.no W,c-
rcy Cornqa. ll:naepem.ra grofi seflllruxbr, BbmorrHeHHbre pa3HbrMr{ aBropaMr.r 13.,47, troBoJrb-
Ho xopouo corJlacylorcr MexAy co6ofi (pnc, l). HcuonnsoBaB cpeAHr,rfr xoEr,r3MeHeHtrfltu4-
tvttr Ho or ueurpa K Kparo sa A), = 0,25 A (npxrraaanuuufrHapr.rc. l),araxxereuepeunufi
xoA HHreHcr{BHocTr.r rro KaApy, Mbr ocyulecrBJrsrr{ HopMI,IpoBKy K KoHr}tHyyMy cpe,qHero
3Halrerr{tr HHTeHcr.rBHocru e xaxgofr arr6paHuofr roqKe.

1 .2. Kapru B JILIIMI,I He 1 trl 0830 A CnexrpanrHbre Ha6flrogeHr{ff B JrrHr{E reawfl tL B coceg-
HeM HenpepbrBHoM cfleKrpe flpoBoEr.rflrrcb rxa 6auresnou corrHetrHoM reJrecKofle BCT-2 c E,lrQ-

PaKlEonsofi peruerrcofi 600 rurp./vrrvr. Ha6rrcgeuuff Berrlrcb u I uopx4<e [pr{ glrflepculr
1,5 ,A'/rraivr. .llgaruerp uso6pax<emla ColHIa Ha ulelu cuerrporpa0a 20 cr'a. B xauecrne npr,r-
eMHI{Ka u3ryqenufl }Icfionb3oBaJrctr yHr{BepcaJrrsrui cuercrpoQororraerp (yCO) Ha 6a3e
OOy-83, onrcaunrri B [5]. B 1988 r. B HeM 6rua rgN4eHena c[creMa oxJraxEeHr.rr <D3Y n
I{3roroBrleH nosrfi repMocrar Ertr rpex O3Y, 3ro rro3Borruo ylytrruurb cra6ulbnocrb pa-
6orrr YCO tro cpaBrreHurc c nepBbrM Bapr.raHroM npn6opa,

.[44 uoryueuu, Kaprbr yqacrKa Conrua B AIrr{He BorrHbr }, yCO BbrcraB]rrrrcfl B HyxHyK)
rollKy cIIeKTpa, flocre uero rso6paxeHue ConHUa cKaHupoBilrrocb Ha uleIIII cnexrporpaQa.
Ynpaanerue reJrecKorroM, Sororraerporu, cleMoM r{ 3alrr{cbro tlHQopMauru{ npoflcxoAlrr c
rloMorqblo yBK KAMAK-MEPA-60. O6pa6orra . flon).reHr{ofr nnQqpr,aaqn}r Be,qercff Ha

EC-1033. CoeAauurrfi flaKer [porpaMM ro3Borrrer lrepenocr{rb uuQopuaqrro c ru6rux trlrc-
KoB Ha rnepArui ruacr EC-I033, crpourr Kaprbr, npeo6pasoauBarb Hx, trpoBo4trb pa3noro
PO ,q4 CraTlrcrHqe cKyn o 6pa60rrcy.

B sacro.rorlee BpeM.fi MbI I,IMeeM oKorro 500 rcaprorgBJlbnbrxaKrl{Bnuxo6lacrefrr 6onr-
rulrx ) IacrKon Corrnqa, nonyreunufr B Jrr.rulrr{ flouroulerufl Hel tr10830 A ll s coceErerrr
ueflpepblBuoM cfleKrpe, Kaptu aKrrrBubrx o6nacrefi, KaK flpaBurro, rroJryqa[ilcb c npocr-
paHcrBeHHbrM pa3pe[IeHr{eM 2 X 3", Bperraa sanucu o,ryrofi Kaprbr B gToM clyqae or 2
Ao l0 Nu,IH B 3aBI,IcLIMocrI{ or pa3Mepa axrt,tsHofi o6lacrr, llpur"rep rapr o4rofi arcusnofi
o6nacrn B Jrr,rHI,r[ rer.fifi yt co@EHeM KonrlruyyMe EaH Ha puc, 2,

O roquocru trort] aeMbrx KapT Moxuo cyA]rrb tro coBMeueHr{ro HecKorrbKl{x Kapr oEHoro
I,I TorO xe yrracTKa CorHqa, [on) IaeMbrx Epyr 3a EpyroM c rrHrepBaJroM B HecKorrbKo Mr{HyT.
llpu coar'aeulexl4l{ Kapr oflpe[enfinocr no scefi Kapre cpegHee 3Harreur,re cpeErreKBagparr.rq-
Horo orKJIoHeHI,It orAenbnbrx 3laqeHl4fr r,IHTeHclIBHocrLI or cpe4{ero B Kaxgofr roqrce, 3ra
BeJIHIII{Ha MeHserc, or 0,5 Dp 0,2% cpefftefi I.IHTeHcr,rBHocrr{ Ha Kapre rrpu coBMeuleH}rr{ or
2 Eo 5 rcapr.

IIpu oqernce flpKocrtl oTAenbHbD( @[HetIHbD( o6pasorarui B TSJIHI{ cHar{ara neo6xo4ltro
onpeEenr,rrb r{HTeHc[BHocrb HeBo3MyuIeHHoro Connrla u ee I{3MeHeHI,re c paccrofftrl{eM or
rIeHTpa ErcKa, r,e. rroreMaenue K Kparo, Ha puc, 3,a,6 npnse4eHbr ABa flpuMepa r.r3Mererruf,
HHTeHcI{BHocrIr HeBo3MyureHHoro ELrcKa B Konrr{HyyMe (nepxrure Kpr{Bbre /) u n lurur He
(Huxrue KpHBbre 2). Ornoruera,re 3rr.rx KplrBbrx Aaer r{3MerreHr{e ueurp-Kpafi qeHrpalrnofi
r{HreHcr.rBHocrt4 fluHfiv He (pnc. 4). Kax Bltmro, H:rrxE pe3yrrbrarbr EIfl KoHrr.rHyyMa xopouo
cornacylorc.fl c reM, qro 6rmo noryreto paHee ApynrMr.r aBTopaMr{. Cpaanenne puc.4 cpgg-
uurw [7] raKxe noKa3blBaer xoporuee cornacue pe3ynbraroB tro xory rny6ruar rr{Hur.r
or ueHrpa K Kparc,

.fta onpegeneHut pacceflHHoro cBera r{cnoJrb3oBanr.rcb Kaprbr xpax Conrua, tro KoropbrM
oflpeEerlrerc, xoE I,IHreHcIrBHocTu c paccroffr{r{eM or rIeHTpa &rcKa. IIo rrlerory Manrr6r.r
[8 ] xoeQ<[uqreHr paccergr{ fl a Wfl nflreu c norryrenbro olrpeAerraercn rto OopMyne

a = I4rrrf 13g,, ,

tEP Iqrn - ITHTeHCI{BHoCTb 3a KpaeM 4ICKa }In paccroffHl{Ll rleTbrpex paErycoB rrsrHa, a IOO, -
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/ clsg o /Cls0

Prc. 3. IdgMenenue IIeHTp-Kpaft t'IHTeHcllB-

Bocf,fl HK{<onTltryytrla (repxrule xpurue) u
qenrpanuHuu He (H[xrue rprmrre)
KpecurKr{ - AaEHbre [Ol gns KoxrnHyyMa
r 10800 A

fro/t%t

/ Eo30
Plc. 4. I,I3MeHeEre uenrp-xpaft ueHrpaai-
nofi nnreucugnocml nunuu He

r.IHTeHCr{BHOcIb E[IcKa ColruIa Ha paccToflHl{u 30" o1 xpaa. B KaqecTBe flpuMepa B Ta6[. I
ESHbI 3HarIeHI{fr, Ot Nts. flffTeH pa3Hoil reln.uaurt, nolyqeHHbre IIo Ha6rIIoEeE{Xrra,rpex gnefi'

u (He) oruocr,Iro.fi K pacceflHll; B ilu:awr4 He, a a (IRC) - K KoHrlIHyyMy \10837 A

Ta6nuqa I

/ro

r(il//o/

a, (He)
c, (He)
o, (He)

0,3
0,26
0,16

0,18 0,12
0, r0 0,03
0,08 0,02

o, (IRC) 0,24
a, QRA 0,16
o. (1RC) 0,10

0,09
0,07
0,04

0,0s
0,03
0,00s

2. Ih pn ue pe3yrlbrarll o 6pa 6otru Ea 6llogarenbnoro MarepuaJla

Ha6lrcgaeurro r{HrexcuBnocrr{ B EIrrHe BoJrHbr tr (1r"or) Bblpaxafl]rcb B eIgHuIIax rpxbc'
T11 HeBo3MyuIeHHoro E{cKa (IH'B) B Tofi xe tr,/r", floJl]ryaflocb HnrepflorlffLu{eft no HeBo3-

MyuIeHHbrM yrtscrKaM KapTbr c yqeroM [oreMHeH]I, K Kpalo. I'lnaue roropf,, MbI rloryqru]I
KoHrpacr B KaxEofi TolIKe KapTbr,

K = I1..6nf lr"r.
Pacclrorpuvr cHarlaJra pacfipegpfleHrle 3HaqeH[fi K Nta ueHTpa fluflHrt He uo qacrore Bcrpe'

qaeMocrr{ Ha KapTe aKTuBHofi o6rIacrta, He flpr{Bff3brBaf,cb K KoHKperHbIM o6pa3oBaHlrM'
Ha puc. 5 npnre,uena ruoorpaMMa, floJryqeHnafl tro Kapre s He ma oAHofi aKrl{Bttofi o6nac-
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45/fm474s
Puc.5. PaotpeAprreH[e Korrrpacra B ,rnur{il He g axflisuofi o6nacru
hrc. 6. Couocrasnem{e Ha6moAerufi QnoKKyloB r{ BoJror(o[ y Ha u s

4B

4t X,0' //(//el

He n o4rofi aKTr,rBHoil o6nacru

rH. (n * qr{fio roqeK Ha Kapre co 3HarreHI{eM.K s AAHHort r{HTepBarre, ,Ay'- o6utee ruoro rorrcK
Ha Kapre). FIa mctorpaMMe BI{EHbr rpLI qerK[x MaKaHMyMa. AHalug r.rnreHcrBnocrefi pa3-
rII{tlHbD( o6pasoaamlfi Ha 9rofi KapTe flo3Borrtrer orHecrr{ KaxAbrfi MaKcr,rMyM K orlpegeneH-
HbrM KllaccaM o6beKToB.

Carraufi BbrcoKufi MaKcuMyM c ueHTpoM flpfl 1( = I orHocurcr K HeaosMyuleHHoMy ConH-
Iry. OH Moxer 6rrrr npeEcraBrleH HopMarrbHbrM pacflpe4erreHr,reM c o = 0,064. Bropofi uax-
clrMyM npn 3HarIe[Mu K = 0,8 tr o=0982 HopMarrbHoro.pacflpeEefleHr{ff orHocr,rrcfl K o6pa3o-
BaHHaM Tlr[a BorroKoH, uonyreuefi u $noxxy:ron, Tpernfi MaKcr.rMyM r,pn K = 0,43 u o =
= 0,065 orHocllrctr K TeHffM IIf,reH. Berurrnnrr o B KaxEoM MaKcrrMyMe cyulecraeuuo 6onr-
IUe norpeluHocru l{3MeperMfi, HafAeHHofi sr[ue, OtcroEa MoxHo 3aKrrrotMTb, qTo Mbr rIMeeM
[efio c pearIbHbIMI{ rone6arurgr"g{ f,pKocrl,I, oflpetrerrfleMbrMIr Bapl{aq[ruu QusnvecKr.rx yciro-
Bufr B orAprlbrbD( crpyKTypax HeBo3lvryruexuoro Corrura r.r B pagrrlrrtHbrx aKTI{BHbrx o6pasona"
IInflx.

Ilepeigervr rerlepb K paccMorpelulo c[eKTpaJrbHbrx xapaKTepr{crr,rK, Koropbre Mbr MoxeM
[orryrMTb r{3 o4{oBpeMeHHbIx Ha6JIroAetIIrft a Ho uHe"

.[44 usyveruafl orEgnbHblx aKTLIBHbTx o6paooaaHrfi HaM]r l,rcflorrb3yercfl,o6bgHo oAHa Kap-
ra s IIK-rcourI,IHyyMe, HecKorlbKo [ocJregoBarerrbHbrx KapT B rrr{H}rr{ He n crrunaxN B Ha,te-
peKpblBaloque Becb I.IHTepBilrI Ha6rIroAeIMfi B reJIIII{. .fta naren r,r3 3Tr,rx Ha6[roEeHr-rfr nolly-
qarcTCff CIIe ryrcIIIHe UCXOAHbIe BeIII{rMHt I :

1,, (He) , /r", (He) , In URq ,IH,B (IRq, In (H),I"u" (flo).
o6ogHaqenus s cxo6rcax (He,.FIo, 1RQ coornercrByror nubnroggnr.rrM B rrr.rHrr.f,x Hel trI0g30,
Ho u s HK'rcoHrlrnyyMe 86III{3I{ TILIHI{u He, AuarorurrHbre r,r3Mepeur,rfl rroJrryarcTcfl. Nrfl, ilpy-
rux o 6pasoaarulfi (aoloxox, Q[oKKyrroB, Bc[brrrreK) .

.ftfi nrren or srr.rx BerIrrrMH MoxEo uepefrru K KonTpacraM KB He, .Iy'o n HK-rourr{HyyMe,
a raKxe K qeHTparIbHbIM ocrarorrHbrM r{HreHcuBHocrflM Is e Il,nfiau He. .UIrsaonorcou, $nor-
KyrIoB lI BcnbtrrleK B rlpeEflofloxeHl,rr4, rrro r.rx KoHTr.ruyyrr n o6racru 11* ue orrrrraercs or

4.Hr?ecruf, KAO, r.85 t[9
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Ta6r,Hlqa 2

r(r, (He)

KoHTr,rHyyMa HeBo3MyUeHHofi oftracrl.{, MoxHo flofiyqr.Irb Is s Iu Auwllo (rsm cpeEHee 3Ha-

rreHr,re ocraroqHofi r,rHTeHcr.rBHocrr,r I10 n neaosvryilleHHbrx o6nacrflx (crta. puc. 1). B ravecrne
flprlMepa B Ta6n. 2 npuaegenlr 3raqeHuff Konrpacra s He u t Ho Wt rpex IIflreH, B cro6rax
yKa3anbr KoHrpacrbr s He c yqeroM pacceflHHoro cBera,

(0,33) 0,38 (0,33)
(0,37) 0,37 (0,31)
(0,3s) 0,43 (0,33)

9rlr senu.u{Hbr couacyrorcff c pe3yJrbraraMfi [8-l l].
Ha puc. 6 npegcraaieH [pr{Mep cpaBHeur,rr KouTpacra Qnorryroa H BoJIoKoH, I.I3MepeH-

Horo s Ho w He. .Uf.s o6paaoaauufi r .I/o 6oree ,pK[x, qeM HeBo3MyuIeHHbIe o6[acrl,I
(K (H") ) 1), nanaetaercfl cBfl3b pocra gMr.rccut4 B Ha c yBerIlIrIeHLIeM floflIolrlerus s He.

Ilpr.r I( (fl") ( I cnaer cBeqenr.rfl B Hotu He no.rrfl He rlpocfiex]IBaercfl. Hecxolurco roqer
B rreBOM HlrxHeM yrny rpa$nra OTHOCETCfl K MOrrIHoMy BorIoKlIy,

Tarcuu o6pa3oM, BbmorrueHHoe llccJregoBaHr{e rloKa3aJro, qro LlMerculuilcay uac ua6nrcEa-

rentnrui Marepr{rrlr no3BoJrser fio]Iywrb na6op xapaxrepl,Icrl{K pa3rI}ItIHbIx arcruruux o6pa-

sosau[fi a arrrrocQepe Colrqa, rcoroprfr r ggnrnefrrueM Moxer 6url npunaener flpu rrocrpoe-

nrr vrogerefi orux o6pasoaarnai.
Bupaxaeu IIcKpeHHIoIo 6larogApuocrr 3.A. I{ep6aroaofr 3a flacrlle a Ha6[IoAeH[sx,

I,I.A. Ivlurpo<fanosofi sa o6pa6orry ua6nrcgerufr ua EC-1033 u f.A. Cymue 3ao6ecreqeHlle

cra6rn ruoft pa6oru an[aparypbr.

Anpem 1990 r.
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O CNEKTPAJIbHOFI TIEPEMEHHOCTI,I 3BE3.U

TI'IIIA POep: TPeg w l2Lac

A.E. Tapacor, I.A. Iap6Yaor*

Bunorrrenrr c[eKTpaJrbHbre narpyliblabrc Halrlr2e*ufr (c nptcoxurvr pa3peueHueM lt 6olruupr orHo[Ie-
uueucuruan/ruyr.,rrPegsreqeHrre 

-in,S^l2Lacs 
reqeHrre 5n s o6racrunusnuHe 16678.y TPegorcyt-

crByer KaKas-nlr6o neperreHHocrb npoQllnr, KpoMe nyuenoft cxopocrn c aMnrtlrry[ofi 2K = 7,5 ru/c, uto

BbI3BaHo pa[traJrbHblMr,r flynbcauusMu 3Be3Abr. flepertreuuoctr cnertpanrnoft nunuu He I y t2Lacyragstsa-
et Ha [pucyrcrBxe HepaAr{anb}urx rone6anufi 6onrurofi aMrIJIrrryAbI I{ He flporuBopeqlr MoAen[' paHee

flpeAnoxeuHoft [n.s stofi 3Be3,qbl Crvrutom [8].

* O[eccrnii rocy[apcrBeHHbIft yHLtBepcxrer.

n 1')

0,80
0,37

0,40
0,48
or5 o
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ON SPECTRAL VARIABILITY OF 0Cep TYPE STARS ,yPeg AND 12 Lac, by A.E. Tarasov and
G.A. Garbusov.Patrolspectral observations (with fuh resolution and signal-to-noisoratio) were carried out
for 7 Peg duing 2.5n and 12 Lrc during 5' in the region of HeI 6678 line. Except for radial velocity vari-
ations with amplitude 2K = 7 .5 km/s no other line profile variability has been detected for.y Peg, the former
been caused by radial pulsations of the star. The variability of HeI spectral line prolile of 12 Lac points
out to the presence of non-radial oscillations with larye amplitude, being in agreement with the model sug-
gested earlier by Smith [9].

B noc.uetrHee Eecrrrr.fierr{e, dflaroAap.fi HHreHcr{BHoMy r{3WeHHro Mr{Kpo[epeMeHgocru
mpflql{x 3Be3E, cTtuIO oqeBI{A,Ho, rrro oeHoMeH HepaEilarrbHbrx nyJrbcaqufr xapaKrepeH AIrfl
6onrruoro rucla o6beKToB cfleKrpanbHbrx KlaccoB or O Eo F. BlepBbre rr{rrore3a Hepa4t-
:lrlbHblx Korle6aHlri 6rrna nprrueneHa EIfl o6bflcHerMfl trepeMeHHocrg 3Be3U rr.rfia p aep B
l95l r. [1]. Ha B{arpaMMe fepunrpynra*Paccena oHu rpyffrupyrorcfl B y3Kofi roroc€,
B o6Ilacrlr cfleKrpanbubrx KrlaccoB 80,5-82 t,t KlaccoB cBerr.rMocrr{ IV-III. gro ropavae,
Maccr,rBnbre (M = l0-20l14.) sneegu, c fiepr{oEaMr.r nynrcauufr or 3 Ao 6 u u arvrrurrygoff
Korre6aur{fl 6necra 0,01.-0,3/n B rrolro@ ,/.

3gegEbt ruta B Cep o6nagaror cJIoxHbrM xapaKrepoM nepeMeHHocT[ 6rrecKa, flfreBofi
cKopocrl'r r npo$unefi clleKrparlbHbrx JrI{Hufi, 3ro o6ycnoaneno npficyrcrBr,reM pa3Hoo6pa3-
HbIx KoJIe6aTeJIbHbIx,qBI{r(eHI{fi, KaK palpanbubrx, TaK r{ Hepa4{anbHbrx, u uxniaauogeficr-
sI'IeN{. Hecr\,torpff Ha oueargnrui flporpecc B r{x lrccfletroBanvf,/^, MexaHr43M Bo36yxAeHr,rfl
nyrrcaUui Bo MHoroM ocraerca rloKa Ee nrucueuuurrt [2] .

3regErr TPeg (HR 886, B2 IV) u l2Lac (HR 8640,-Bi, 5III ), rurruqHbre rpegcraBr,rrerru
erofi rpynnrt. Brraecte c reM oltu EeMoucrprrpyror rrmpr{Hy Egarta3oua nynrcaquonnoff ar<qs-
Hocrr{ 3Be3A pcep. or nynrcaryrfr c ognofr pa4.rantuofi rraogofi y lpeggo ua6opa pa4.ranrHofi
I'I HecKorIbKIIx HepaElranbHblx MoA y 12Lac. Taxru o6pasorra, onr4 B HeKoropofi creueur
"[orffptbre" no csoficrsana o6beKTbr cpeELI KJracc[qecKux pCep enesg,

Cnexrpantuue Ha6rrrcfleHua. yPeg u l2Lac BbrflorrxeHbr n eorcyce ryge 2,6-rvrerpoBoro
rerrecKola r.rM. IIIaiHa Kprrrr,rcrofi acrpoo[3uqecKofr o6ceptsaropr,r[. o6e ssegErr r{ccrreAoBa-
rlllcb B o6nacrfi rtu]Mu HeI 6678. B KaqecrBe flprleMrrr.rKa r,r3JryqeHr.rJ{ 6rura ucuonr3oBaHa
Il3C'cucrerraa Xertcrucrofr o6cepaaropuu [3] Ha 6a:e vyscraurenbnofi n xpacuofi o6rrac-
rr clleK.rpa GEC CCD r 6rloKa sreKrpoHl{Kr,r CCD 2000 Srprrau Astromed Ltd (Kervr6pug)K,
Anrnna). Ha6lroggmlfl Bbmonuegbr Bo BropoM rropf,,ry(e meparcq[oHuofr peurerrcu c Atrcflep-
weil 3.lrtartr, rarc rlro Ha orun 3JIeMeHr fI3C nonagano 0,0ij A Ha rvrarpuuy flpoeKrr,rpoBarr-
c,q cneKrp 4runofi 3l Aco crreKrpirJlbHbrM pa3perleHlreru 30000.

Ha6rroAerus TPeg flpoBo&tnl{cb B reqe}Ir4e 2,5 u 15 l16 urona 1989 r. c 3Kc[o3r.rqu.rrMr.r
10 rrauH,3a aro BpeMrI flo.lrytteHo l3 cuexrpoe. Ha6lrcEeuusl2Lac BbrrrorrreHbrB,upe Horr]r
17 l18 u 18l19 uronn 1989 r. Bcero sa 5 q na6nroEemafi nonyueHo l9_cuerrlnrpaMM c oKcno-
3ul.Jlr,fivlu 15 ruNH.

.[anrHefruar peIU/KIIu, Ha6nrogeru.rfi flpoBotru{nacb lro craHAaprHofr ueroglxe. Oruourerux
curHan/uryrra oKono 300 Alts TPeg r 150-200 gtn l2Lac, furr npuaegeHr.rff cneKrpa K IIIKulJre
EIII'IH BoJIH 6tua uprueHera JIaMla c[eKrpa cpaBneH[ff T]rAr n upor{3BopI,rnacb KoppeKrlrrfl
sa op6ura-nrnoe lpllxeHr,re 3erruu. Ourn6rca nocrpoemrfl Alicflepcr{onuofi rpr,raofr He rrpeBbr-
ruala 0,1 xrrl/c, Bperraa sa6nro[erufi BbrrucJrrurocb Ha cepe4{Hy rcaxgofi 3Kcno3r{qu[ N npraao-
,ryrflocb K rleHrpy coflHua.

_ Elrs. Kax[oro rlpo$r'raa ilumt4J4 HeI 6678 6rua sr,HucreHa 3KBr.tBaJreuruafl ur,rpr{Ha lilHu1l
Ill1, nln{eBafl cKopocrb IIeHrpa vracc RV, DrySEHa ililHLtu R r.r rurprua l1tHtl1lt Ha cepegr{He
I{HreHcI'IBHocTu FWHM. Kporrae Toro, BbIlII.{q,IfiJtOfl epe[d1liliN crIeKTp H HaxoEl,rfit{cb pa3HocrH
I{r{EI4BHAyaJrbHbrx crreKTpoB or cpeEl{ero. flanee, no peAyrupoBaHHbrM c[eKrpaM r,r3Meps-
rILIcb nyrleBbre cKopocTLI oTEerIbHLIx "a6cop6qrouHrrIx" (t) u "grvtuccl.toHHux,' (+) o6pa3o-
sarfl/,fi (RYSF). flepevNorellHble Bbrlue pe3ynbrarbr asnaeperulff ro rcax4oil 3qe3ge upr.raege-
Hrrsra6n.lu2.Orux6rrrr3MepeHr.rfr@crarrrrflror: oiQti =tl0 rrar,\oi (RV) =!O,l:rcl.y.lc,
ol (R) = 10,003 eA. KoHrrrHyyr,vta u oi (RVSO = t2 rcv.lc.

7Peg,3ro xopouo r,r3BecrHafi 3Be3Aa runa pcep c oqenb MaJrofi cKopocrbro Bpaueuas
V"ini= 4,5 rcrra/c,ue6olruoff arvrnmrygoi rr3MeHeHur ryqeBofi cKopocrlr 2K = 6,8 xna/c u
6necrca A Z = 0,015, Ona orrll{qilercrl or 6orru-uaucrBa 3BesA sroro rflna troJrHbrM orcyrcrBu-
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Ta6auqa 1

Ocuoaxue napaMerpbr nporlrla nnxnx HeI 6678 y t Peg

0,4728
0,4808
0,4888
0,4961
0,5047
0,5128
0,5 205

0,5284
0,s 364
0,5441
0,ss 17

0,55 97

0,5680

0,641
0,642
0,647
0,641
0,6s4
0,629
0,654
0,652
0,647
0,647
0,642
0,651
0,65 8

0,45 8

0,45'.l
0,46t
0,460
0,4s4
0,4s 7

0,457
0,455
0,459
0,4s4
0,4s5
0,4s2
0,450

9,63
9,32
9,06
8,31
6,93
s,T9
4,t9
2,96
2,17
2,26
2,19
2,81
2,90

31,3
J /,)
31,6

3 8,4
3',1 ,s
38,1
37,6
36,9
3'.1 ,8
37,s
37,6
37,4
3'.7,4

-9,0
-9,0
-9,0
-9,0
-9ro

22,4
22,4
22,4
22,4
22,4
22,4
22,4

22,4
22,4
22,4
21,2
20,0
14,3

-9,0
-9,0
-9,0
-9,0
-9,0
-9,0
-9,0

JDnel
2441723,O +

wi., A R RY, Kndlc FllHM, xl'al< RII,SF, KM/c

(+) (*)

J Dhel I/ r,, A R RV,rwlc FWHM,lrcml< RVSF,rl.r.lc

(+) (*) (*)

T aGnilqa 2

OcHoexrre rapaMerpbl npoQu.na nnnnu HeI 6678 y l2Lac

2447725,0 +

0,4487
0,4s79
0,4840
o,4gg2
0,5100
0,s218
2441',126,0 +

0,4309
0,4420
0,4s31
0,4649
0,4760
O,4B7L
0,4983
0,5101
0,5212
0,5323
0,5434
0,5545
0,s677

0,647
0,680
0,711
0,749
0,73'.1

0,718

0,677
0,720
0,751
0,748
o,'142
0,718.
0,708
0,670
0,630
0,5 84
0,s64
0,562
0,570

1,47 ,

7,00
14,89
8,1 8

5,04

-2,59

10,66
8,0s
4,8s

-3,90
-t4,02
-19,6s
-25,14
-26,96
_30,16

-2g,lg
-24,79.
-20,40
-13,93

0,69'l
0,707
0,668
0,68s
0,6 8s
0,672

0,692
0,687
0,731
0,'124
0,694
0,734
0,7 42
0,799
0,701
0,699
0,69s
0,694
0,690

-50
46
-40
-33
-27
-37

-39
-30
-25
-16
-11

74
81

94
110
108
100

7
24
37
50
5'l

33
4t
45
50

86

99
118
118
111

106
104

93
78
65
60
58
53

(+)
-78
-65

-82
-7t
-61
-59
-54
_45

-41
-30
-21
-ll

4s
4l
33
31

x7'
39
4t

eM rrepeMenuoCru npoQilnfr \vrlrtir, xapaKrepHofi EIff HepaEllalrbHblx flynbcaqrfi. 3aesga

flyflbcr{pyer c eMHcrBeH;ofi paEua[bHofi rraogofi c [ep]IoAoMp = O)52d '' 
Peaylnraru Hauux Ha6[roEe]Mrl B rrurrfiin Hel 6678 [pI{BeAeHbI B ra6n. I u ua puc' I tr 2.

Kar aagHo Lr3 pr,rcyHKoB, Her KaKofr-flu6o rtepeMeuHocrl,t flpoQrnfi ltr4tfltvl, cMeuraeTcfl ToJIb'

Ko ee flo;roxerue (flyqeBafl cKopocrb), qro fipr,rBotrur K floafleultlo cralrllonapublx oco6eH-

Hocrefr Ha c[eKrpax pa3uocrei (puc. I,6") . IIo Harrrr{M I,I3MepeHI{flM aMnnl{rytra nyqeBofi cKo'

pocryr nI{HrIr HeI 6678 cocraBnaer 2R =7,5 rcu/c, uro Ha 0,7 rcr'a/c (10%) npeauuaer3Ha'
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,473
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,505

,szoS
,529

,536

,544

,552
.560

,568

I
1,0

I
0,1

0,0

-0.1

Pnc. l. IlpoQnnr nnmru HeI 6678 y
1 Peg
o - xo6rnogeerore npoQunu; 6 - pa+
HOCTII MeXAy UBETBrIAyAJIEHETMH t| CpeA-
tlUM 3a Horlb cneKrpaMtI. IlIKana g,rEttr
Borru - a xu/c oatrocuterrbuo na6opa-
toplloro lloJloxeHl.tB nuHllH; IIo octr
op4{Har orcqEr Anr raxgofi rpnroft
aoEercf, or co6crsenxoro t<oHTHHyyMa,
a pacctoeHre MexBy KpnDbrMx [po-
[opqtrosaJrbrro nBTopDarry BpoMeHu Mer(-
ay 3r(cno3nqErMn

I

Plc. 2. Ilapanerpu luruu HeI 6678
Y?Peg
flogcxennt o6oanasoHHfi - E reKcre.
Egroanqrr nllreporotft: Wl - A; R - e[.
KonrlrrryyMa; RV, FWHM, RVSF (RV,)
- KM/c
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2447725+

,449

,458

,484

,499

,510

,322

2447726+

,431

,442

,453

,465

,476

,487

.498

.510

,521

,532

,543

,554

,568

-200 200

RV

qeHr{e, floJrpeuuoe Currou u Marc Korrlorrl [4] no xa6nmgeHuav ilttnuv. SiIII 4567, Mrt cwt-

]'aeM 3To 3HaqeHue pEaIIbHbrM r.I, no-BI{EUMOMy, CBE3aHHbTM C pa3rlrlrMeM C O6[aCTefr QOpt"ttl-
poBaur,rfl nurulfi r aruo@epe 7Peg, xorr rr He lIcKJIIoqesa u He6onrurar [ofiroBpeMeHH{t.fi
rle pe MeHHo crb aMIrlI,ITyAbL

3a rpeua Ha6flrogeHufi He o6HapyxeHo flepeMeHHocrl,r 3KBI,IBaJleuruofi u[pH[IbI, I,IHreHcI{B-

Hogrt,r u floflytuupr.rnbr rrfiil,rlr HeI 6678, 3ro rerra 6onee uutepecno, rITo Cr,aur n Mar Konr no

ua6rtogerUrau SiIII uaumr 3aMerHylo nepeMeHHocrt W7, u R c tfaaofi nepl4ofla uylrcaUufi'
B ro xe BpeMfl, Haurlr pe3yflbrarbr xopouo coulacyrorcff c EaHHbIMIt Kpoy u Xunnet [5],
[oJryqxBuu{x flocroflHcrBo R r I/1 Wfl Ha B flpegeJlax 1,4 u l% @orBercrBeuuo. He [3Me-
Hffrorcff 3rl,t [apaMerpbtt4 4ilfl trry6nera CII 6578, 6582. Tarurra o6pa3oM, tlo coBoKyIIHocrlI

Ha6lroEerulfr MoxHo cAeJrarb BbrBoA o6 orcyrcrouu nepeMeHHocrl{ uy6[IHbI I{ 3KBI{BaJIeHT-

noi urupunu KaK B crrJrbHbrx rrr{Hr{flx Ho n Hel 6678, rar LI B cfla6bix JII,IHI,IflX ry6nera CII'
Orcyrcrnue flepeMerHocrlr I,/1, flnx€ flptr 3Haq[rerlbnbrx aMIuII{ryEax flyrlbcaq]Ifi, xaparrep-
HO EI' pcep OAesg, [o3Tor\,ty [p[IpoAa [epeMe]IHocrr ltl,tilr4u SiIII OCraerCs He ffCHofi.

Kporue ioro, JIe Kosren [O]-oOnapyxurr floffBrreHr,te cla6oro a6cop6ryIoHxoro KoMIIo-

Helrra B Kpbmbflx nuHuu SiIII, IIoBe[etMe roropofi r3yrleHo B [4] . Karc ctulralot Crtarr u
Mar Konn, oH Bo3HI{Kaer B pe3ylbrare npoxox.qeuun a aruocSepe 3Be3EbI y4?pP,oh BoIIHbI'

cnngagnoft c nylrcar{neff, ra Soprvrupyercff B EBl'Ixyqefics ooonoqKe 3Be3AbI co cMeureH[eM
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Pnc. 4. Paguocrr.r MexAy r.rHAr{Br{AyanLHbrMH
il cpeAHr4M cneKTpoM y 12 Lac 3a ABe Hoqu
Ha6nroAeHrfi

,44?

,458

',484

,498

,510

,522

-200 200

RU

I
0,2

0,0

0,2

-200 200

RU

or ueHrpa flxrMr,r 130 KM/c. flBneEre aHaJrorurrHo pacueflrreHulo ]]t4l/.;ililt florJlouleHr.r.fl y pa-

Elrilrrbrlo flyrbcr.Ipyrcur{x 3Be3E c 6orbilrum.r aMrurr{ryEaMr{ (6 Cep, RRLyr). .{,etalrnoe usy-
rreHr{e nolyqeHHbrx HaMrr KoETypoB He [oErBepxAaer cyulecrBoBaHr4.fi raxoro-nu60 Aorrofl-
HI'ITEIIbHOTO A6COP6I$OHHOTO I{JII,I 3MI{CCI{OHHOTO KOMIOHEHTA B KPbt'IbflX IIEHI,IU HEI 6678.
K raroruy xe BbrBory flpuxogflr Kpoy u Xnrner [5] no Ha6rrogeHr.rflM B lrr4ut4flx HotrCll.

B ornuque or 7Peg, y l2Lac cyuecrByror KaK paglarrbHbre, TaK r{ Hepa,u,raJrbHbre Korre-
6arux, xapaKrepnbre trns 6orruuucraa pCep sneog, .flerarrnrui ananrg Sorouerpuuecrcux
r{ crreKrpanbHbrx pflEoB ua6rogenufi, BbrrroJrHeHHbrx XepxrrKeBuuerra [7] , [o3BoJ]r.ur Hafrrr{
ruecrb neplrogoB B r,rnTepBane 0,095-0,236d . pn o6r,gcuenr,r.s raxofr uepeveHnogrfi r,rM

flpeiuloxeHaMoEeIIbcHepa&{iuIbHbIMLIMoEaMuI=3t4m=*1;-2;-3.Bpesylrrare
esauruogBficrs[g rcore6aHyir notuax aMlrrr,rryga nyvenofi cKopocru H3Menffercff or 20 uo
55 rcrra/c, a 6necKa or 0,03ugo 0,1ln s noroce I/.

Crwr [8] s 1979 r, floryrun B reqeg]Ie 8 uoqefi 25 cuerrpoa c BbIcoKt{M pa3pe[eH[eM
u funbruM oruorreHr{eM cr{rHiur/ruyM. I4sr\,reueuus upoQr.ura nraxrua SiIII 4567 xopouro
cornacylorcfl c MoEerIbHbrMlr AIIE cr) Iaf, 4 naog rcone6atuit,ogya I{3 Koropbx paryarbflafl,
a 3 neparytutbubrx c I = 2 u m = 0; -1; -2 r flepr{ogaMr{, HafigeHHuuru Xepxureruve*r.

Pesyrrraru Harurx ua6nrcEemrfi l2Lac s ruulu HeI 6678 s IFe cocegHue How rrpegcraB-
rreHbr B ra6n,2 u Ha puc.3-5. IIpoQub Ituttuw [oEpepxeH gnaqurenrHofi nepeMenHocru,
flolyufipl{Ha ilu$vtyt, Ha[p]IMep, I{3MeH.aeTcfl s 2,4 paza. I,IsN4eHeH[e my6uuu 1irvrPiw*t cocTaB-

2447726+
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,442

,453
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,476
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,498

.5t0
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nter ZO7o, rrpr{ Her.r3MerrHofi, B flpegpnax orru6bK Ha6[IoAenufi, 3KBI4BaJIeHruofi ruraprlxe.

Ha6nrcAeruar 3a pe Eorr[ oxBarbrBaror [paKTI{qecKI{ Becb ocHoBHofi uep[oE HepaE{aflbHblx

Korl€6aH[fi Cl =2, m=Oytp=O,|g3il ,BKIIIOqafl I'I TaK Ha3bIBaeMyIo "y3KyIO" U "ilI[pOKyIo"

$asrr nepeuennogill npoounfl. Ha peEyunpoBaHHblx cfieKrpax (crra. pnc. 4) savreruo cue'

uleruIe ',npar"rofi" BoJrHbr Eg cllHero B KpacHoe rprurd lr.rnuu.-Bonna llorBrlflerc, co cKo'

fu;; o*'oro -60rrra/c r,r E,r{xercr c ycKopegl,rflntu, cpegnena 700 rrra ' c-l /trenr.
Vs a1arfl43a I,I3MepeHHbD( [apaMeTpoB l1tt6t|,t, MO)I(Ho CfenaTb cJIeAyIoU[Ie rrmogu' Bo'

rrepBbrx, sKBr,rBarregrgafliltr{pu;a[]IHHI,I HeI 6678 flocroflHHa (Illl = 0,70 t 0,03A), uro

6grIlacyercff c EaHHbrMr{ [8] no r{sMepeHI,IflM B rpl{rulere SiIII, so'aropblx, Ha6nloEaercfl

3xarmTerrbtra, [epeMeHHocrb ury6]rHbr rtl.4rrrru R s rlanagoHe 0,75-0,56 eu' KoHrITHyyMa

(20%), nyqeBoft cKopocrr.r ueHrpa Ntacc Jwrtrr4t4 (ARV= 45 rr'a/c) r nonyufipl{Hbl III{HIII'I

(FIUHM = 65 rcrvr/c, wru 2,4 Paea) .

Taxuut o6pasoM, Ha ocHoBe se6onuuux cepufi cnercrparlbublx Ha6nIoAeHI4fi c BbI@KI'IM

paspeurelgeM'u 6onrunlu orHouIeHlIeM crrHan/uryM ggyx pCep gBesg ?Peg t l2Lac, vrox-

HO CEeJIarb CrleEyloul,Ie BbIBOAbI.

l. flograepxgeHo, rrro TPeg nyttctrpyer c e&rucrBeHHofi pa4lalruofr rraouofr w y Hee

orcyrcrByer rcarcaa-nn6o nepeueuuocrr nposma I]IIMLI HeL 6678, xaparcrdp_uan ry: Hepl'

E{aJrbHo flyrrbcl{pyrcIlln* ,rirE. Aruruutyga ryueaofi cKopocrl{-B Itt4HI4w HeI na 0,7 rcna/c

(10%) npearura;r 3gaqetge, rrofly-rreHuoe r [4] trom.IHLII,I(SiIIl. He o6napyxeHblI{3MeHeHI{fl

lll1, t'R c 6asot flepl{otra [yJrbcauuft' a gerarrurrfi aHaJI?I3 upotfrua ilvrtlt4w He rIOEIBepxAaer

cyulecrB oB aHra a 6cop6unoHHo rO KO MIIO He Hra B KpbIII bff X Jtr4r1v1r4,

2. llotyueHbr Konr{qecTBeHHbre OUeHKI,I, XapaKrepl,I3ylou[e [epeMeHHOCTb npoor'nx rn-

ruar.r HeI 
-6618 y L2Lac, Pesylrraru na6nroferui He nporl{Bopeqar rpetrroxeHuofi CMx-

rorur [8] MOA9III,I c MzIIIbIMyffIoM HaIsIOHa I'I HepatrI'IaJIbHbIMI{ [yIlbcaU[qMu I =2um =Oi

-l: -2.
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ynK 524.38

AECOJII0THAfl CnEKTPofi)ToMETPI,Jf, f AuT
(3ATMEHHfl 198s I{ 1987 rr.)

B.H. Eypuauen

Ha ocHoBaHI.Iil a6@ilotgux cler<rpo@otorr.rerpHqecKr.rxHa6lrogeNufi yror{HeH cnertpalrnr,rit xnacc
BroplrqHoro KoMloHeHra (B6IV) u Mex3Be3IIHoe fiornouleHrre (AV =\TZD ws saTN,reH]iofi cucreMr,r
f Aur. flo ua6nrogenuxlr, BbInonHeHHbIM B I{acTHLIx Oa3ax rnaBHoro MLtH}rMyMa, oqelleHo qr,rcJro aT()MoB
BogopoAa so 2-M coctosHrlr,r Ha ,r] Ie 3peHlu.

ABSOLUTE SPECTROPHOTOMETRY OF f AURIGAE (1985 AND t9B7 ECLIPSES), by V.I. Bur-
nashev. On the base of absolute spectlophotometric observations during 1985 and 1987 eclipses of the
systenl f Aur the spectral class of secondaiy component (ts6 IV) and interstellar absorption (Av=Otn27) arc
estimated. On the base of observations during partial phase the number of hydrogen atoms in 2d state
in the line of sight are calculated.

CpeAr sarvreHHo-ABoiHbrx 3Be3[ cyulecTByer r{eMHoroq}IcJreHHaE rp}mrra, lpororr,r[oM
Koropblx fiBilfr.ercfi. f Aur. 3ru [BofiHbre c[creMbr cocrorr r{:} rro3AHero cBepxfl,rraHTa r.r

ropflqero clyTHLIKa. Pasrvteprr c[yTHI4Ka Bo MHoro pa3 MeHbIrIe, qeM ru{aMeTp uIaBHofi 3Be3-

AbI. B HaqatlbHofi I,I KoHerrHoi Sasax satnrenufi ropflrfl{i crryrHr4K HeKoTopoe BpeMff npo-
xoII}Ir 3a [onyfipo3paqHofi flporflxeHHofr arMocoepon cBepxrEIaHra, [pocBeq?rBaff cKBo3b
Hee. PaccMarpuBafi clyrHI{K B [epBoM [px6rluxexl,rr{ KaK ToqeqHbfr llcroqru-rr x3JlyqeHllfl
B TeqeHr,re ernxQas, MoxHo floJryqr,rrb yHr{KaJIbHyro r.rH0opMaur,rrc, HeAocryfiHyro fipn ],rc-

IIorIb3oBaHI,[.t trpyrux c[oco6oB, o cTpoeHI{I.I tt Qusuuecrux ycrloBr{flx B aTMoc{bepe cBepx-
rLIraHTa. B nacroroqee BpeM.E L{3BecrHo oKoJro AecgrKa geofinr,rx crrcreM c arMoooepHbrM
3aTMeHHeM. Hexoropue pe3yrlr,rarbr, [onyqeHHbre upI.I r.r3yqeH],rr.r 3Be3[ raKoro rI,IIIa, B roM
qrrcne r cavrofi f Aur, r:loxeuu a o6:opax Eoqymr [1] u Pafrra [3] . Tax KaK HarcrroH
op6uru B cl{creMe f Aurnourr,t paBeH 90o, a raKxe B cr4[y dflaroflpr.rflruoro pacnofloxe-
HI,Lq srofi gnofiuoi 3Be3[br Ha He&, oHa flBrrsercfl Hiu,rooflee r{3yqeHHofi. Ileplro4 I,I3yqsu{,
dnecraf AurnoAaHHbrMOKn3 [4] cocrarnxerg'721176, r.e. flortru 2 roAa 8 MecffrleB.
tlepes rcaxgbre 8 ner ycrloBl,Ifl grra na6nro4elui orofi 3Be3gbr Har,r6olee draronpnxrHr,r.
Ha puc. 1 norasaHa cBo[Ha.E KplrBaE 6necra f Aurro BpeMff 3arMeH[fl. PasHr,re 3HaqKr.r

oruocsrcfl K Aar{Hr,rM, [oryqeHubrM B pa3ubre ro[u: 1955*1956 rr. [5,6] , 1963 r. [7-10] ,
197l*1972 rr. [11, 12] .3arvreure 1985 r. HaSrrogirn Ednr [13] . Kar unguo, B yrrbrpa-

Sltoneroantx lryqax 3arMeHI,Ie Hacryflaer paublue,qrocBl,I[ereJrr,crByer o ceJreKTr4BHocrr.r
flouloureHr{fl I{3nyqeHr,rff cflyrurrKa r arnaocSepe uraBHofi 38e3[br.

A6conroumre cnextpoQoroMerpl{qecKr,re ua6nrogerua f Aur upoaegenu a Kprur,rcxofr
acrpo$r.r3r,rqecKofi o6cepBiropuu i tgll r. B reqeHr,re Bue3arMeHrroi $asrr [14] , a rarxe
Bo BpeMf rlocJlefilMx 3arMeI{H[ 1985 u 1987 rr. Ha6nrc4eura BbrrIoIIHeHbr rrrerogoru $yu-
AaMeHTaJIbHofi cnexrpo$oToMeTpl,u, pa3paforaHHrrn B.B. HrtKonosr,ltut ,r rpa&rqrroHHo
rrpr.rMeHffeMbrM B KpbrMcKofi o6cepaaroplu [15, 16].
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Ptrc. 2. PacnpeEeneH[e gHeprLIH a cnextpe f Aur BHe 3arMeHr,rfl (rpyxxr.r) r.t B cepeAflHe 3arMeHr.r.s
(xpecrrr)

Ha plc. 2 uoxaeaurl KpI,IBbIe pac[peAefleHr.rs oHepruu B cfleKrpe f Aur. Ilarccama 0603-
HAqEH CIICKTP BHE 3ATMEHI,Iff, CPEAI{I{fi [flfl IBYX MOMEHTOB HAfiTrc[Etg,Ifi, TOI{KAMII -cfleKrp n $ase fiorlHoro 3arMeH]Iq. B repxuefi qacrr,r p]rcyuKa yKa3aHbr cpe[Hr.re Be{Hr{r.rHbr
OItr,IfuK IpTIBOE}IMbIX EaHHbIx, oTHocffuu{ecff K cooTBeTcTByrcull4M cTIeKTpa]IbHbIM
r{HTepB'IrraM.

B csoe BpeMff K BHe3arMeHHbIM [aHHbrM 1977 r.6r,n nputreueu cfloco$yroqgeru,tff cfleK-
TpiIJIbHbIx KrIac@B KoMnoHeHTou uepasgeluMbrx ,ryofiHbrx 3Be3E no pacflpeEejreHl,Iio 3gep-
rrII'I B I'Ix cleKTpax [4] . Errno floflyqeHo, qro clleKTpogHeprerr.rqecKafl Kpr,rBafl Arrf, uraB-

Ta6nuua 1

,qara JD V b U .qara ID V b U

2443000+
21.01.77 164,305
2r.t0.7't 438,542
22.10;77 439,519

2446000+
12.03.85 132,239
13.03.85 133,24r
17.03.85 142,262
18.03.8s 143,240
08.04.85 164,225

5,42 14.04.85
5,39 19.04.85
5,41 20.04.8s

s,40 06.12.8s
s,36 28.1 1.86
5,48
s,56 22.09,87
7,24 26.t1,87

26.12.87

5,44 7,04
s,42 7 ,0s
5,49 7,22

4,94 s,32
4,93 s,36

4,94 5,39
5,49 7,24
5,00 5,67

3,74
3,72
J, /J

3,73
3,'t2
3,72
3,73
3,80

4,98
4,97
4,49

4,96
4,94
4,9s
4,97
5,43

3,71
3,70

3,;:12

3,87
3,7 4

r70,24s
t7 5,253
176,256

406,3 8s
763,422
244'1000+
06 1,556
126,442
156,224

3,82
3,83
3,86
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Pnc. 3. [IornorueHHe H3JIyrleHHfl BTopHqHoro KoMnoHeHTa e atr.aoc@epe rllasuoft 3BesIEI IUl, HeKoTopLIx
r{acru6Ix r}tas :arrr.reulra
1 - 17.03.85; 2 - 18.03.85i 3 - 26.12.a7

Horo KoMIIoHeHra 6IIH3Ka K pacnpeAerleHl4lo 3HepnIIl B clleKrpe 63 Cyo (K4 II) , IIlIfl cllyr-
HuKa -- K / And (B5 V) . Ha6lrotremafl B reqeril,re Mr,rHrMyMa Aalor Bo3MoxHocrb noryqfirb

cner(TpoaboroMerpr,rqecKlre AaHHhre ArIfi rrraBHofr 3Be3[Dr, cBo6olHue or BlHffHI,Iq BToporo

KoMlogeHra. Ora:arocr, qro cneKrp cnyrHuKa; c yqeroM ynbrpa$[oneroBtlx Ha6[IoAeHI.{fi,

HaIIoMr,rHaeT cleKTp e Gru, AIIrI Koropofi n uerneproM I,I3EaHI'IH KaTiulora fipKI'Ix 3Be3A

[17] nprceueH cleKrpaJrbuuii sacc 86 IV. [Jpu orov Ha6flrc[aeMblfi cnercrp Harlyqu[IM
o6pasola corlracyerctr c cocraBHbrM [pr{ 3HaqeHI,Iu Mex3Be3gl{oro rtor]loureHI'In Av =9m,27.

g ra61r. I npmegeuu 3Be3m-rbre Berrrrqr,rHbr B cr{creMe UBV,nonyueuHble flyreMnepeMHo-

xeHr,rfi KpI.{Bbrx peaKI{UlI c?lCreM[,I ]I pacflpe[eleHUfi 3Heprru'I B CIIeKTpe 3Be3A],I C rOe$Qlr"

ql,reHraMr,I peE/KUr[r, onpeAeJleHHbrMr,r HaMI4 paHee [18] . Hecrtaorpx Ha ro, qro qacrb Ha-

6nrogern4fr BbrrrorrueHa rrplr He6narolprlflTHbrx ycrloBl,Ifix, Ha Bo34/IIrHbIx Maccax \o 1,7,

corJracue c ooroMerprrqecK[Ml,r r,r3MepeHr.{fiMr.r trpyrux aBTopoB Mox(Ho clMrarb BrIoflHe

yAoBneTBopr,rTerrbHbrM, yqI,ITbrBarI (rloxHocTb PAyKUI{fi Anfl 3Tofr 3Be3[bI, I{cIIbIrbIBa}oxIei

3HaqlITeJr bHr,re I43MeHeHLIq B IIBere.

flo paeHocrlr c[er(Tpo3Heprerr.rrrecKl,Ix KpIrBbrx, Ha6[IoAeHHLIx B Sa3ax qacrHoro 3arMe-

Hr,rfi, orHocr,trenbHo pacflpeAeJreHr{fl 3Heprr.ru BHe 3arMetMfi, MoxHo nafiru r (tr) oIITI'Iqec-

Kyrc roluy flomoulalolllefi varepuu:

e-'(^) = I - (E* +, (X) - l-* n,, (I)) / 8, (I) ,

rAe.EK *. (tr) - o6uee r43JryqeHr,re crdcreMbr BHe 3arMeHLIfi, E" *r, (I) - LI3rIyqeHI'Ie B qacrHofi

<!ase, E, (I) , r,r3rryqeHr.re Bropr,tqHoro KoMnoHeHra. flonyveuur,re raKI{M flyreM 3HarleHl'Ifl

"1tr) 
norca=aHbr Ha pr{c.3, npu oroM MaJrbre sHaqeulls r(tr) garct ocHoBaHlle flpetrfionarilrb,

r{ro [ourorqeHl4e npolopryroHarlbHo rflcrJ aroMoB Ha rlyqe 3peHr'Ifi. Ecrl't ctMtar:b, qro Hefipe'

pbrBHoe 11o1noureHue unx ]. ( 3650 A Bbr3BaHo HefirpaflbHblM BoAopoAoM, lroxcro nairr'r
qrlqrlo roulorqarclllux aroMoB BoAopoAa Bo BTopoM cocroflHl4ll Ha [yr{e 3peHlrfi. 3ru oUeu-

Kr.r [pr,BeAeHbr B Ta6Jr. 2. CoorsercrByrou[e 3HaqeHI,Ifl Bblcor [pI,IHf,TbI Arlrl pa4.ryca rflaB-

rroi 3Be3Ar,rR (,R1 =200 Ro [2, 3] .

Hecuorpa Ha flpiler\,t.rreMoe Ha flepBbni rarnng corJlac]Ie c ApyTLIMLI AaHHbIMI'I I{3 o63opa

[2] , nonyuenutrii pesynrrar cJrelyer cqrdrar], IIpeEBapLIrerIbHbIM, TaK KaK, Bo-IlepBbtx' 3Tu

orIeHKH rvroryr 6r,rrr ylryquegbr flpu yrrere Brcrlaga florrtonletmfl nuw,tit sa 6a.nrrvrepoacxr'rv

npegeJroM (Aln ororo cre[oBirno 6u unaerr BbrcoKoEtc[epcnoHHble crIeKTpbI, floflyqeHHble
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oA,HoBpeMeHHo c Ha[IHMr,I Ha6rrc[em.rfll.u); ro-nropbrx,nocKoJrrxy6lecx: K-xorranoueura
r,Ic[blTr,rBaer LI3MeHeHI{f, nopflAKa HeCKOJIbT(UX coTbrx 3Be3[HOi SelUWlUbr c xapaKTepHbrM
BpoMeHeM oKoJIo 15 4u, cpanneru,re cuexrpo@roMerplrrrecKllx AaHHbrx Mrr yTorrHeHr.Ifl BrcIIa-

Ea CnyrHr,IKa EonXHo 6rrrr, nponegeHo [IIrr oEI{HaKoBbrx Qas sroro r{3MeHeHr{f, 6necra.
Taxuu o6pa3oM, a6conrcrsue cnercrpoSoroMerpflrrecKr,re xa6nrcgeuua 3arMeHHofi cuc-

renru f Aur galu Bo3MoxHocrb yroqHl{rb cleKrpilrrbr{bfr rracc Bropl,IqHoro KoMrroHeHTa

17" 03. 85

18.0 3,8s

26.r2.87

T a6nwua 2

-16,2
-16,4
*16,4

1,27
0,90
0,60

I.I 3HaqeHI{e Mex3Be3AHoro flornouleHl{s. flo Ha6nroAeHltffM, BbrnoJrHeHHbtu a uacrnrrx$aaax
3aTMeHr,Ifl, OTIeHeHO r{I4CIIO IIOrIIOIuarc[MX aTOMOB BOAOpOAa BO BTOpOM COCTOflHI,II,I Ha pa3-
rlr,IqHbrx B brcorax a ar ruo c$e pe r(-xo muoueura.

Arrop rnyfuKo 6narogapeu A-py A. Bdvry, npucnaBrxeruy pe3ynbrarbr ceoux Ha6rrc-
geHrui 4o ux ony6nuroBauu.tr, B.A. EypHaruosofi ll J].tr4. Arccul,reurreeoft ga uorvroulr s
o6pa6orre Ha6[roAarenbuoro Marepr{ala, B.T. Xoronesofi u Il.l4. (Drurarosofi 3a rroMorrlb
B r{3roroBJreH n urnmcrpaurfi,
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O 8ss-roIEBttotl nrpnmEHHocrll BJIECKA cI cyg
B CTIOKOffHOM COCTOSHI,III (1985-1989 rr.)

T.C. Bensxuxa, B.B. llpoxoQrera

IIo Ha6nrcgeHusr',r CICyg s UBVRIionocax B rerreHlre 1985-1989 rr. nocrpoeHLr cpeAHI{e KpHBbIe

6necxa c flepuogoM 855,25 cyr. Cxo[crso cpe[Hr.rx Kpr{BbIx 6recra a nonoce I (1985-1989 rr') n

Qotorpa$uvecxoft (1926-1967 rr.) [2] cuugererucrnyer o roM, rlro xapaKrEpuctllxu ngnyqeH[s CI

Cyg a ororofiHoM cocro.ElMH npaKTHrrecKil He [3MeHrjlrrcb. Ha l xpunofi 6recxa nnEnbl ABa MI,tHHMyMa

r Saeax 0,05 n 0,60 c aM[fl]rrv.EaMr.r oKolro 0"',1, HaBVR-kpnBbIx o6uappreuu BropuqHLle MHHIMyMLI

na @ase 0,6 rny6usofi orono 0u,2. Oopna xpunofi 6necxa l ie nporlrBopeqrr npegnorloxeul'Ito o6 ellun'
coil,qaJrbHocrr,r KpacHoro KoMnouelrra. PasHocrt MoMeHToB flepBr{ttHrlx MI.IHr,lMyMoB n U-uhonocax
rro3Bor.fier BbIcKa3arL rrpeglonoxeHue o6 aclrxxpouuocrlr BprurreHlts Kpacuoro rlrraum u op6lrralr,uoro

EBLIXeHT{f,.

ON THE 85S-DAY VARTABILTTY OI- CI CYG IN THE QUIET STATE (19.85-1989), by T.S. Belya-
kina and V.V. Prokof'eva. The mean WVRI ltght curves with the period 855".25 are presented for the

quiet state of Cl Cyg ( 1985 - 19S9). The characteristics ol the star radiation in the quiet state are invariable be-

iause the shape ot-the mean B light curve and mean Hoffleit's photographic ljght curves are similar. The
.I light curve shows two minima on the phases 0.05 and 0,60 withamplitudes 0"'.1. The secondaryminima
hre found in the ^I, R, Z bands on phases 0.6 with amplitudes of about 0m.2.1light curve isin accordance
with the suspected ellipsoidal form of the red component. It has been assumed that the orbital motion
and the axial rotation of the red giant is asynihronous.

OEnofr Ir3 ocHoBHbrx xapaKrepr,rcrr.rK cr,rM6l{oruqecKoft 3arMeHao-[epeMeIIHofi'3Be3EbI

CI Cyg flBilnercfl, replIog, paBHbrfi 855,25 cyr, orpegelleHHbfr yurHu s 1950-x roAax ro
6orrruorray pngy Qororla$uuecxux Ha6flrogeu[i Il] . [epuog oKa3i]rlcfl oqeHb ycrofi.u{-

BbrM. CoxpaHxJrcfl oH u uo 1970 r., KorAa CI Cyg Haxo4anacb B clroKoftHoM cscrofHl'Iu'
t4 B t97}-x roAa, Kor4a rrepeMeHHafl crirrra aKTlrBHofi I,I ee KpI{Baff 6necrca c}IrIbHo [esoP
ruuponanacr [2,3] .

CyuecraonaH[e sroro flepuoAa cBr3bIBirJII{ c flpoflBfieHlletr op6uranrHoro PI{r<€Hl'Ifl
KoMnoHeHroB B C1,tCTeMe 12, 41. Ynepeuuocrr B srOM eUIe fu[blue BO3poC[a' Korga y[a-
nocb [oKa3aTb, qTo Mr{HrrMyM Kpl,rBofi 6tecra B 0a3e 0,0 o6yclonneH 3aTMeHI4eM ropffqero

KoM[oHeHra xonogHulNr [5] .

K coxanemlro, 855-pgreuutrfi nepraog tro clrx nop He yAarlocb IIoATBepIU{rF cneKTpaJrbHbl-

MU Ha6IroAeHlIflMI,I. 3rO O6yUOSJIeHO, [O-BI{4,IMOMy, TeM, rII0 Ha6[IoAaeMbIe IIyqeBbIe

cKopocf[ CI Cyg HeBe]rr,rKr,r, a caMa [epeMeHHa, EocraroqHo cla6a, HelaBHI,Ie oIIpeAeaeHl'Itr

rryr.aorx cKopocrefi lIIff xonoAHoro KoM[oHeHra [pI,IBeIIu K flept,tory, paBHoMy 812 t l0 cyr

t6I
ArrI,rsuoe cocroflufle CI Cyg, [polonxaBureecfi 6olree l0 ner, rc 1985 r. 3al(oHqlflocb

[3], Halun Ha6rroAerufl 1985-1989 rr. oxBarbrBaror ma [oJIHbIx 855'Aneaulrx [ep]IoAa.

B, Y, R-xptttbre drecKa orl{erruBo EeMoHcrplrpylor npI'IcyrcTBI{e 3Toro IIep]IoAa' xorfl Ee
IIocrre[Hl,re HecKoIIr,Ko EeOopMupoBaurr s$$ertoM @6cTBeHHofi [epeMeHHocrlt Kpac]Pro

KoMrIoHeHra [3,7,8]
. Ha6nroAerufl BIIepBbre no3BoJrr,ttr{ [poaHaiILI3I'IpOBaTL B III]IpOKOM S'IaIIa3OHe EIIIH BOIIH

r,r3flyqeHue CI Cyg B crroKofiHoM cocroaHr,[,r. C 9rofi uenblo 6bm BbmoJlHeH qacrorHblli aHarIH3

Berr[qr,rH I, R, V flepeMeHuoft, oupetrelleuHblx B 1985-1989 rr. [IeptoEorpaMlr4a' [peEcraB-

fienHaf, Ha pl{c. 1, nogmepxgaer [pl{cyrcrsne 855-[HeBHoro trep14o[a Ha R, y KpI'IBbIx

6tecrca, OEnarco s f-noloce BLIIeH TorIbKo oAI{H []IK, coorBercrBylouHfr flepuory, paBHo-

uy 427 cyr, I{ro 6rtltero K rIorIoBIrHe or 855 cyr.
CpcAur4e U, B, Y, r(, /-xpnaue 6lecra c flepuo[oM 855,25 cyr [peAcraBileHbl Ha pLIc.

2.I,k,V ua1trcgewrr cBe,eHbr r{ ycperrre,br ua 3BM, a B,U * BpyItHyIo. I4a ptcyura BI'IEH.,

qro f-KptBafi dnecrca l{Meer lBa Hefonbwrx acI{MMerp}IqHbIx MurMMyMa, oE'IH u3 Koropblx

flBJrffercfi no Soprvre rcax 611 3epKanbHbrM orpaxeul{eM [pyroro. ArvtnnuryAa I{ [poAoJIxI{-

reJrbHocrb Kax[oro I{3 H}Ix cooIBercIBeHHo 6[I'I3KI4 0?1w 0,3 [epI'IoAa. Ceperolrn oEHoIo

62

62



/7t,

415

, 400t 2rd-'
Puc. l. IlepuogorpaMMa 6recxa Cl Cyg e nonocax { R, I/
Ilo ocn a6cqltcc - qacrora B eMHtrqax d -r , no ocll opAI'IHar -
aMrurrrryAa cnerrpanmofi [Jrorltocr]r

rr3 Hlrx flp]Ixo4l,Ircfl Ha 0a3y 0,05, a Epyroro - Ha 0a3y 0,6.8, Z,R-rpr'rnrre 6necxauMelor
TaKXe IIO ABa MI,IHI{MyMa, paCIIOIOXeHHbTX Ha Tex )Ke 0a3ax, Ho pa3Hofr rIy6uHbr, B6rIu3I.I

Sasu 0,6 - MeHee rflyfuKl,Ifi. Ha U-rpruofi 6uecra BlrEeH Jrr,rrub oEr,ru MlrHlrMyrra e6nlrsu
Qaeu 0,0 Irt oE 3uarfl,rrerbuo uly6xe ]I u]rpe tro cpaBueHr,rrc c coorBercrBylour,rMlr M]rHr,rMy-
MaMu 6oJlee EIII,IHHoBoJIHoBbTX Kpr{B6rx 6necra. B ganraefiueM Mbr 6y[eM Ha3brBarb ero
rIepBl,rqHbrM.

Qoaoryuuocrb paccMarpl,IBaeMbrx Kpr,rBbrx rroKa3brBaer, qro B 0a3e 0,4 ar4eu MaKcr.r-

naalruufi cyMMapnbrfr 6uecx cucreMbr, 86rlr,13r,r Qarrr 0,6 B, V, R Kpr,rBr,re [cKaxeubr Br,r-

EI,lMbrM OCJIaEIIeHUeM 6reCra KpaCHOTO KOMIIOHeHTa, O6yCrOBn[BarOilIerO, B OCHOBHOM,

I,I3[yqeH[Ie CI Cyg g -I-noloce. B @se 0,75 uaqusaer cKa3brBarbcr 3Haqr.rrerrbuoe ocra6ne-
HUe U3[yqe]tr,IE roJry6oro KoMIIoHeHTa, ofipeAerlflIoruee, B ocHoBHoM, CBeqeHLIe CI Cyg
s U-uofloce.

Kar 6rmo orMeqeuo,KpI,Isas 6fiecra CI Cyg B flofioce /o6ycnonnena, B ocHoBHoM,Lrrry-
qeHr4eM KpacHoro KoM[oHeHra, Xaparcrep rplrnoff He flporrrBopeqr,rr BbrBoIU/ O.f . Tapauonofi
o6 3rul[flco[EallbHocrr,r xoJloAHoro KoMrroHeHra [9] . B npennolox(eH]rr,r san6onee upocrofi
Qurypu KoMrroHeHTa - 3rururrcolrEa BpaxleHr,rff - Mbr or.IeHr{rpr orHorxerue rroJrypcefr KaK

0,9:1. B geficrrurerruocrr,r Kapfl,rna 6olee cJroxuarr. flo'nuglruonry, HaAo yrir,rrbrBarb Bo3-
MoxHbrfi eQ$err 3arMeHl{ff KpacHoro KoM[oHeHra rony6rru, a raKxe eo$ercr rloAorpeBa
rony6brM KoMloHeHroM o6paulenHoft r uenay nolycdtepu KpacHoro ruraHra.

B noloce U wztty,setllte KpacHoro KoMnoHeHra npeue6pexoarvro MaJIo u oropl,ruurrii rr,naru-

MyM Ha rcpnaoft 6necra orcyrcrByer. Ilepanuurui Mr,rHr,rMyM, KaK lr3BecrHo, o6ycloBreH
cyMMapHbIM o<!$errovr: 3arMenrreM ropffqero KoMIIoHeHTa xoJIoAHbIM I,I orcyrcrBr{eM Ko por-
KOBOIIHOBOTO I,I3nyqeHI,Ifi CO CTOpOHbT KpacHOrO r[raHra, O6paulenuOfr K ropsqeMy KOMIIO-

HeHTy [7] . 3arvrerure ropfirrero KoMuoHeura o6ycfloBlr,rBaer ualr6onee rpyrofr xoA KpLIBoi
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Pnc.2.Cpeaur,reI,R,V'(a),8,U(6)xpnaue6necraCICygsl9S5-1989rr'
flo ocn a6cqucc - Sasa 855'EHeBHoro neplroaa' no ocH opr['IHar - 3Be3'u'HbIe Be.,rHql,lHbl
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B6IIu3I,I rleHrparrbHoft r{acrr,r Mr{}MMyMa. BxoE B MrrHr.rMyM }r BbrxoA I{3 Hero Ilpol{cxo$'Ir
[rraBHo r.r o6ycloBleH rrocrerleHHbrM yxotroM LI3 3oHbr BI{E{r\{OCrI,I ttoflycQepnl XoJrcnHoK)

KoMrIoHeHra, r[e comacHo Mynapr,r [10] cyufecrryer. ra6ruox ylrrpaSuoneroBoro
u3IIyqeHLIff.

flo pgprrenruocrr,r ocrauoBKr,r 6[ecKa Bo BpeMfl 3arMeH]ra a 1989 r. s [/-[onoce MbI oue-

rtrtJrr,r pa3Mep 3aTMeBaeMoro KoMrroHeHra. IIpu SToM HaMI,r [p?rHtrTa cyMMapHafl Macca cuc-

renanr 3 M6,lrofi HaKrroHa op6uru i =90". Paccrosmle MexAy ueHrpaMLI Macc KoMttoueHr

Arra suaqeuua op6uranrnoro [epuoga 855,25 $I paBHo 550 R.. Paroryc xollo[Horo KoM'
rroueHTa 6rm oqeueu r,I3 [poAoJlxl{TerrbHocrr,r 3arMeHr{ff rlpIa aKTr{BHoM cocroflHl{I,I 3Be3EbI

u c yqeroM [aHHbrx o flyqeBbrx cKopocrflx KoMrroHeHroa [6, 11] npfirrr HaMLI paBHbIM

175 R.. Ouenrca papyca rop.flqero KoMroHeHrL Earla 3HaqeHI{a 40-80 R". Sror pa3Mep

cyuIecTBeHHO [peBocxOEI,IT BeJII{rMHy ?ANLyCA 3Be3Ebr, B rIpeIFOlOXeH}tU, qTO rOny6Ofi
KoMroHeHr'CI Cyg - 6erui Kaplr,rK r{rrr.r 3Be3Ea uraBuofi rrocrreAoBarerlbHocrr,r [12]. noa-
roMy Mbr cqr,rraTeM, qTo nolyqeHo eue o,rHo cBuEereJrbcrBo B IIoJIb3y Hutuwfl, aKKpeqlloH-
HOrO AUCKa BOKpyr ropflqero KOMIIOHeHTa.

Conocrasneure $oprvtr uonyueuxofi HaMr.I cpe4refr xpunoft 6recrca B r cpeauefi $oro-
rpaQuuecrcofi rpuaofi, nonyveunoft B [2] , rroKasbrBaer, qro s cnorofiHoM @crorHI{}I 3Be3-

Ebr B repr{oa 1900-1967 rr. l4l }r B rrepr.roE 1985-1989 rr. KpLIBbE ocralorcfi rIpaKrLI-
qecKr{ Her{3MeHHbrM}r. Xopouro r,r3Becrrras cry[eHbKa ua SororpaS[,{ecrofi rpuaofi 6lecxa,
pactto:r oxeuH as, s 1fiustt Sa: rr 0,5, o 6b scHfle rcf Hirrr]rrme M B ro p,r qno m MI,I HI{ MyMa.

Paccvorperue MoMeHToB cepeEly. [epBurrHbrx MLIHIIMyI!4oB B pa3Hblx flofiOcax [oKa3bl-
Baer, qro rrpu [epexole or lrofiocbr Urc nonoce 1 uossnsercflpa3H]IuaMoMeHroB,Eocrl{rarc'
rqaa 0,05 no $ase. Ilpnueu MoMeHr Mr{Hr,rMyMa B no:roce / gauag&naer oruocl{reJrbHo

M[rHr,rMyMa B lrofloce U. Bclru KpI.{Bafl/ orpaxaer Srrrr[flco]rgi]rlbnocrb KpacHoro KoMrIoHeH-

Ta, KaK 6rtro ornaeqeHo Bbrr[e, To MoxHo fipegfloJ]oxcltrb, qro HarIpaBrIeIMe ero 6orrurofi
IloflyocE He coB[aAaer c rranpaBrreHr,reM rrrlrHr.M, coelfl,rHflrorqefi uenrpu uacc. Acuuuerpnu-
Hoe pacrroJloxenre Srrypbr Kpacuoro KoMrroHeHTa Moxer 6rrrr gi,tssaHo acfiHxpoHuocrblo

ero BparrleHltx r,r op6rralruoro EBI,IxeHI,If,.
ABropbr rny6oxo 6rarogapnrr P.E. fepru6epry 3a rlorle3Hbre IryIcKyccuu, I.A. Koenorofi

3a cocraBrleHl{e cepBllcHbrx [porpaMM H rIpoBeAeHI,Ie pacqeroB, a raKxe H.B. Kpacuo6aG

ueBofi, I.H, Itlapanonoft, B.T. Xoronesofi ra JI.M, Olnflaroaoff 3a I,I3roroBJIeH[e I{IIJIIocrpa-

qufi, fI.II. .il,o6poupannny 3a peEaKrLIpoBaHI,Ie reKcra crarbll.
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ABYMEPHAfl (DOTOMETPI,I'

oKorIofl[EPHOfr OEJTACTT{ TAJTAKT}rKr{
NGC 1275 B TIflTI,I IIBETAX

B.H. Myxarvreruu rla,, V.U. flpomr

flo cttur"txarr, uoflyqem{brM.B npfiMoM Soryce 2,6+aetpororo rerrecKofla arag. I.A. Itlafina c flpnMe-
HeHI{eM 90II yM-92 u natu caeroQurulpoB c ]r35 -4680, 5090, 5280, 6090 u 7400 .4, upoaegeua gry-

'Meplra, Qotorvrerpu.n oronoxgepnofi o6nacry nekylrxpnofi rarraKrr{Ku NC,c 12?5 c noarullronxofi upn-
Bt3Kofi K ApyM 3Be3AaM qraBHeHHa. Pasrrrep ugo6pol(eHl{s 3Be3IFI cpaBHeHrl.fl ga nonds[He MaKct.IMaJIE-
ttoil ustencusxocru @craBnrjr 3". floxasaxo, qro MaKcuMyrlr6r rpKocrll ,Apa u 3Be3Aoo6pasnofi Eeratu
l, (cM. pr.rc. 1), pacrolroxeHnofis 7" ud @Bepo-BocroKe or aAlra, xa "csrux" u 'YuQpaxpaoorx" $o-
roMeq)utlecKux Kaprax coBlaE4ror c rorruocrEro go 0,5 urnr -200 nc. Pasueprr rcax oxonoxggpuofi o6nac-
tr, tax u Aeranu D s cuxeil o6nacru Halal.eutlue r{ yBerrurr[Barorct trpu [epexoAe r uu$paxpaorofi o6nac-
Tu crleKTpa, rAe ouu Aocrurarrr coortsercrBerruo 9" , tfitu - 3 rnc u 6t', in t - 2 xnc. O6a o6pasonauua au-
TtnyTbI B [o3r{Ituo}IHorrr yrne IIY - -15o, roroprrft lfIls, f,,ipa IyrJraKTI{Kr.r coBnaEaeT cflYrouycaar<rru-
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HOCTI,i U pal1l,IoEl,tana3oHe, peHTfiiHc' r.r 3MHCCHOHHLIX JI]iHHrX. cAenauO npe,qlonoxeHne, tITo BLIT'HyI'OCTB

oKonor[eprrofo o6pa:onanul H o6pa3oBalr[r oKono [eranr{ D o6ycnotleua ItplIJIlIBHrIMH c]IJIaMu rirJIaK-

rr.rxr.r NGC [26-5.

TWO.I)IMI1NSIONAL IiIV[,'('OLOUR PHOTOMETRY OI; NGC 1275 GALAXY CIRCUMNUCLEUS,

b1, V.M. Mukhanretshino, LL honik. Using the inrages obtained in the pritne focus of the 2.6-m Shain te-

lescgpc u,itlr the inragLltube LIM-92 and 5 light lilters Iglg'4680. 5090, 5280, 6090 and 7400 A' two

ditlensional phototnctry of'the pecLrliar galasy NGC 1275 circuntnucleus was carried out with the positio-

nal tit compircd to thc two reference stars. l)intension of reference star image at half maximunt intensity
was J". ft is shor,"n that lla\inlunt brightness of the mucler.rs and starlike detail b (see fig. 17, situated

7" N-1, lrottr thc nttcletts). coincide iri blue arrd infrared rvith the error 0" 5 irr -200ps'Thedilnensions
of the circunrnucleus ancl the detail b are thc snrbllest in blue. While transiton to infrared' they extend

;"r;;;d;J*git i" / "i 3 kps and 6" oi 2 kps. Both formantions are elongated in_position anele -;lf'.
i or tlie galai5.; nucleus it colnsides with the position angle of activity cone in radio. X'ray and emission

lines. lt L suppos"d. that elongations ol circumnucleus ind adjacent to detail b formation are caussd by

tydal forces ol NGC [ 265 galary,

OororraerpruecKufi npoolrrrb fieKyrrpHofr r[raHrcKofi raraKrrl.a.I NGC 1275 Cosr.ailaer

c reoperl,Iqe;KllM flpo$;r.t, no.rpo.nror* Am c$eporga, B[JIorb Eo papryca J0" ' uttu
20 rcnc 11,21 .Ho ee nepaapeuleHHoe flEpo pa4lycoM MeHbrIe 4" nnsercs uerrpoM cvnb'
HO BbrrfiHyroro KOHyCa aKTr.rBHoCTr,r B paEroAI,IaIIa3oHe [3,4] , a erwrccuoHHblxrll{Hl,rflx [1]
n B peHrreHe [5]. IIpn srorur BHeurHflfl BbrrfiHyrafi crpyKrypa pa&IofiEpa Ha IlporfixeHllll
oKoJro 15 rnc HaKrroueHa raK xe, KaK r.t BHyrpeHHflfl Ha paccrofiHl{fix flopfiE(a lapceKa

[3] .Ilosr.ruuoHur,rfi yron (Ily) ee paBeH 165". MarseeHKo I{ llporurr [^6] o6Hapyxorlu
aropof rouyccna6ori paru{oaKrl,tBHocru ,IApa, pacuofioxeHuufr s IIY = 45" u flpoI,oIlxax]
rUrafica Eo paccrofiHl,tr.70", finLI 4 Knc or flApa. 3tu xouycrt aKrI,IBHocTI{ HaxoAfir orpaxe-
Hr,re r{ B crpyKrype oKonoflAepHorl o6nacrx riIrIaKTI,IKrI, Ha6fi]oAaelofi a uenpprmuorra

cneKrpe ollrllqecKoro EIaIIa3oHa ATI,IH BonH: s flY = -15' (upoUoJIxeHI4e IIY = 165" na

.r".pj Ha paccroflHl4u3t'oi fl[pa pacronoxeia rony6atEerarlb [z] pa:*repou 3", a o [y=
= +45o - KpacHbril 3Be3Aoo6pa3Hblfr o6beKr - Ha pltc. 1 coornercrseHHo c u b. Metur t
Ilporuarc [9-14] npoBerru pag Qororraerp[qecKr.rx u cleKrpofuroMerpl{qecKl,Ix }lccJle.qo-

BaHflfi oKonoflAepHofi o6flacru NGC 1275 flo flpffMbrM cH]IMKaM u cneKTpaM, [oJIyqeHHbIM

Ha 6-M reJlecKone. IIo ux u:rraeperuflM flApo [oKa3bIBaer BblrflHyryrc crpyKTypy B Ha[paB-

[eHr4r{ Ha [eraflb c B ylbTpaor4oJreTe lr l4 xpxux 3Mr,IccrroHHbrxlrltH]|/lflxol1rllqecKOfr o6IIacrI'r

c[eKTpa, Ilpltvena creneHb BbrrfiHyrocrr.r reu 6oflr,ure, qeM cJla6ee I,l Aarlblxe or rlApa pac'

[oJraraercfi oKorrosAepHar o6[acrb. Eoree uosgurle.Ha6firc[eHl,Ifl, IIpoBeAeHHbIe B 0oro-
Merpr.rqecKofi clrcreMe i? c yauorurn, pa3perxeufieM 0",7, ro3uon]In]I pa3peulrrb BblrflHyro.e

o6paronaru.re Ha [pa Qalaueura, orxogfiull,Ix or fiA,pa Ha C-3, Koropble Ha paccroflHl4tt3"
orrrApa3aKaHqr4BalorcsapKofrc [15] .Paguoau6pocbr]r3fi[pa,ecJII{ucxol[,IrbI,I3BeJII'ITMHLI
cneKTparlbHbrx r,IHAeKcoB I,Ix r.r3ryqeHr,Ifl, I,IMercT pa3Hblfi Bo3pacr, rcoroprlfi yBerluql'Baerca

a nopngre IIY : 165, l5 ra +45o coorBercrBel{uo.PaguoacrpoHoMbl [3,4] npemoraralor'
qTo olrl,IqecKue QunaMeHTbr, Ha6rlrcAaeMble B 3Mr,IcclloHHbrx JILIHIIfix, orpax<aKn JI0KaJII'I3a-

q1aro noroKa gHepr]ru or flApa B raro laJraKruKr{.8 [6] 6ruro BbIEBuHyro flpe4lonoxeHl'le,
rITo aToT IIoToK BIII,rfleT Ha [poqeccbr 3Be3Aoo6pasonarulx. ElI,Io salrae,{eHo, qTo Bo3pacT

rpyufl[poBoK 3Be3ApacrerB roM xe IIoprrAKe, qro ll Bo3pacrbl paEIoBbl6pocoB. llpegcraala-
rro r.IHTepec trocMorperb, Her JrH crparr.r0r.IKar[Iu lrulf{eHI,Ifi oKonoflAepHofi o6racru rarlaKru-
Kr,I B pa3Hbrx CIreKrpaJIbHbrX trr.tana3ouax, Tarym cTpaT[onKaII]Iro MoxHo ooHapyxg'Irb rlo

guyrvre pnofi MHo roqBerHofi soro rraerpur.

Ha6nroAarert rHbIft Mare pnan, o 6pa 6orra, oufi 6lfl I{ 3Me pemr ff

Marepnanou Arrf, r{ccrreAoBaur,rfi cJryxruIu npflMbre *MMKII rEpa mlaKTI,IK'I NGC 1275'

roryqeuHbre 28-29.III 1968 r. B np.fiMoM $oxyce 2,6-rnrerpororo rerlecKola c rpI'IMeHeHHeM

3OII yM-92 u 5 ceeroSunbrpoB c trr6 4680,5090,5280, 6090 u 7400 A, Ha pltc' 2 norasaxrt

Kp[Bbre nponycKaHr,rr $r,rnrrpor corJracHo [16] , na Koropbrx orMeqeHbl rIoJIoxeH]Ifi HaI'l-

6onee rprcnx oMr{cctroHnbrx nr{Hr,rfi B cneKTpax ra3oBblx ryMaHHocrefr c yqeroM KpacHoro

cMeuleHllfi raJIaKrlIKI{ NGC 1275. BltgHo, tlro flpKocrb ra3a Noxer 6rrrr cyrlecTgeHHofi
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Puc, 2. flonocr,t npony(:KaHU, @rnurpon, ynol,pe6:rrrrlrr,tx rrpH @.rorpa<Sr,rpor:atr1a1,1 raJraKT[Kr{
NGC I275

fflffiXllXffi 
II'IHHI'r rloKa3blBarcr noroxeHu, npKHx oMnccnoHnbrx nn:rruir c yqeroM KpacHoro cNreure-

TorIbKo Ha cH[MKax, IIoJryqeHHbIx c Sunrrporvr IrO ^5090 A, n ocraurur,rx cflyqagx Ha Harrgx
Q_otorpa$uax H3o6paxeHr{e raflaKTr.rKr,r Bocnpor,r3Bog,r.rr l,I3ryrreHl{e B HerrpepbrBHoM crreKTpe.
Macrura6 fla HeraruBax cocraBn.EJr 21" a I rvtu. Srccnosuguu 6r,wu npoAoJrxurenbrrocrr,rc
or 1d go lu50r.

- -flaynaepuaa Sororvretpu.fi BbrrloJlHrrlacb Ha vrilrcpo$orouerpnr.r MO-2 c <D3y c ruaroM
0,02 rraru (0",4) no raxgofi KoopEruare r,r oKHoM rra,rrcpo$oror,aerpa, Bbrpe3arour.rM lrir
HerarltBe ruoulaAKy pa3MepoM (0,02 X 0,02) rrarur2. I4croqrprrcaptr SorouerpruecKr.rx ou[r-
6ox a lraueNr cryqae flB[qrorcfl MuKpo- r.r MaKpoHeoEHopoEHocru nouepueruo, Soroervrylr-ct*r, o6ycsroBJleHHble HepaBnoMepHofi uyrcrautenruocriro $ororarofia 3OII uo uonro,
Bl{HbeTupoBaH}IeM cBeroBoro nyqKa B reJIecKoIIe u trpl,teMuofiinnaparype, a raKxe HeoAHo-
po[Hocrbro cauofi$oroeMy-rrbcur{ [17-19]. rlro6rr s rbMflnercce oueHlttb rce $otovrerpa-qecKlle oufibKl'I, rvru upo$oroMerpllpoBulfi]r Qororpa$nu Horguoro ue6a, uonyveHHbre d 11

7.vr l97o r. c reMlr xe crero$rnrrpaMr,r, qro yrasiHu Bbrrle. Ha raxgoru, Eerarr,rBe
u3Mepfrlocb UeHrpaIbHoe Ilole pa3Mepor'r (10X10) urM2 c r,rarOM 0,05 rvrrra rrpr{ oKHe M}rKpo-
$ororvrerpa pa3MepoM (0,05 X 0,12) vrvr2. Paccroxrue Mex4y QorovrerpuvecKr.rMlr pa3pe-
3aMr,r, cocrofltuuMlvr v3 200 roqer rcax4rrft, paBuflrrocb 0,5-1,0 vru. Bcero ua ognouueia-
ruBe I'r3MepflJlocb IIo 2200-40,00 rorleK. I,Icclegoaaure QoronaerprqecKr,rx r\tr4r(po- r{ MaKpo-
Heo AHo po [Ho ctei ue taruso B rt poBo EI..IJ]o cb B r,I HTe HcI{B Ho crfl x.

Ha pnc. 3 Enq rd[flrccrpaqrur nputsegeH $ororraerpuuecKlrfi pa3pe3 rreHrpa rroJrfl ogHoro
r,r3 HerarI,IBoB. fhorsocru floqepxeHr,rfi Ha Herarr4Be 6rrnu g ]rHrepBafle l,o> D ) 0,5. pu-
cyHoK rloKa3blBaer, uro $oronaerpnqecKoe floJre r,rcKaxeuo MI{Kpo- r,r Mar(poHeoAHopoAHoc-

a z q 6 g l,rnm
Pxc. 3. ootorvrerp[qeckfifi pa:pes QororpaQux xovHoro ue6a r npousnonr,Hofi luKaJre gHTeHcHBHocreft,
srtnonHeuuufi B ueHTpe He-rarrBa, fi_olryqeHHoro c @Nlrrpor,a r.16 -4400 Aa upruorr eoxyce 2,6+"retpo_
Boro rerecxona an, f .A. lflafina c gOfI yM-92
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Puc. 4. MarcpoueoArropoAr{ocrr{ Qororrerpuuecxoro noJrr Herarr,rBoB, [onyqeHHLlx c OunbrpaMlI tr3o
a - 44OQ, 6 -74oO A

TffMLr, Koropbre u oflpeAeJrsror otur6xu $ororurerpuu. Ydoauo Mbr Ha3brBaeM otu ounr6ru
coorBercrBeHHo Mr,rKpoolur.r6rcarrau I,I MaKpoou[I6rarwt. Bo scex [oJlyqeHHbrx Qororraerpu-
qecrtux paepeoax 6rmr uporegeHbr cpe4fire ruraBHbre iluuvtvt, xapaKTeplt3yrcu[e MaKpoourrG
ru $oronaerpuqecKoro uona. Cpe4ueKBa4paTrrqHoe orrcrroHenr.re oAHoro I{3MepeHI,If, or ra-
xofinnasuofirprarolr, [oJryr{eruoe tro BceM 200 ro.rrar\a $ororraerpuuecKoro pa3pe3a puc.3,
paeno + 3,7 %. 3"ro - MllKpooruu6xa nons flpr rrloruocrll noqepueHun 1,0 > D> 0,5. Oua
oKa3arlacb B xoporxeM @ulacull c onu6xoft, uonyueuxofi ro paa6pocy roqeK Ha xapaK-
repr,rcrlrqecKofi xpuaofi [16] . .[ns HerarfiBa, nrlorHocrr,r noqepHeHI,IE Koroporo 6rmu sarotrc-
qeHbr B npegeJlax 0,3> D> O,15, aHarlortrl{Haff mrxpoou-ua6Ka paBHa t8,O%. Bblssnsercs
[gsecrHrlfi o$Qexr: nanxpoonna6ra r{3MepeHHbrx r,IHreHcr.rBHocrefi ynaeurluaercfl c pocroM
rrrrorHocrr,r noqepHeHr,Ir urIH orHourewte curwatfrrryM pacrer. 3ror s$Serr Ert.a pa3Hblx

coproB eurynncuir lrcdregoBuurcfl, B qacrHocrr.r, Epefrgo [20]. !1rn [rIeHoK tuna A-600 KasaH-

cKoro 3aBoga, Koropble Mr,I Ec[orIb3oBiIJIH B croefrpa6ore,ou.[l6rlt, cBfl3aHHHbIe c M]rl(po-
Heoro{opoEHocrsuu srofi Qoroorrayrrrcru, MoxHo rtortyt[,Irb uo [aHHbIM Epetlgo. .&s ruror-
Hocrr4 fioqepuerus 1,0 r.r 0,5 u uaurefi [nouIaEI,I QororvrerpupyeMoro 3JIeMeHra oHI{ coor-
BercrBeuHo pilBubr t 0,8 n + 2,6 %. B cssgu c reM, qro 7 xapaKrepl{crl{qecKl,Ix Kp}IBbIx
B Harmlx clyrraflx 6ruru nopaE<a l, aru ouu6rcu Moxuo [pr,Iufrb u ngi,flurTe[cmnocrefi.
Ecrlr s cpeEHeM gla nHrelaala novepueuNfi 1,0> D ) 0,5 upranrrb MLIKpoottM6ry unrex-
cI{BHOCTr,r na sorosrvrynrcrul paaHofi + l,J %, To B}I[Ho, qro Mr{I(poolrM6xa r uaruerra cuy'
qae Bcero n 2 pasa 6onnure srofi onul6ru. floerorry Mbr cwraeM, rITo sK3eMIUIflp

3OIIyM-92,roroprtfi ucIIOJIb3OBaJICE HaMI{, BcerO B 2 paza "yaeflU,firaet" ottrl6xu, Coa-

3aHHbre c Mr,rKpoueogHopoguocrrrMlr Qoroarraynrcwr \l frBrfiercfl oAHLIM I,I3 rryt{tlux o6paauon

raKoro poua npu6opon [.19] .

IIpn nlrraeperurflx Herarr,rBoB rtrrraKrlrKr{ NGC 1275 BxoAHoe orBecrl,Ie ruuxpo$ororvrerpa

ro nnoualfl{ 6rno g 15 pa: MeHb[re, qeM npr{ r{3MepeHr.{u $ororpaoull HoqHoro ue&. IIoa-
ronry sororraerpr,rqecKr.re ouu6rlr ,qrlfl IrrlorHocrefi novepueuuq 1,0 ) D )- 0,5, csssaHHrle

c Mr.rKfroHeoElropoEHocrffMr,r nouepueuufi $oroorvlyrrcfirl, B 3roM clyqae cocraBffr B cpeAHeM

! t4%.
Ha pNc. 4, a rt 6 [oKa3aHo pacflpe4efleHr{e $otoverpuqecKr{x ouu6or tro noJIrc Herarl,IBa,

[oflyqeHuoe rocfl e "crllaxlmanltR" MuxpoHeoA,Hopo4loctefi , - 3To MaKpoollu 6ru coote et-
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crBeHHo [[fl caMblx "ctillJ,tx" u caMblx "KpacHblx,, nyvefi. Kapra uarpoouu.l6ox HeraTI,IBoB,
flolyqeHHbrx c 3eJreHbrMr.r sr,r.llr,rparw, [paKruqecKr,r coB[aAaer c xaproft puc.4, a, Kapra
naaxpoouudorc n rcpacuoft o6rac.rr cleKrpa (trr6 - 6090 A) yx€ HeMHoro orrnrrraercfl -naHefiuosgnrrercq. cxoAcreo c xaprofi puc. 4, 6,Pwc,4,aw 6toxa3blBaror, uro rvrarcpoouu,r6;
Kr.r [pI{ [prlrMeHeHr{rr srurrrpa }.ro 7400 A ue 6orlure, qeM B rony6rx Jryqax, Ho rro [oflrc
oHlI pacfipeAerleHbl HecKorlbKo LIHaqe. Marcu*ranrnbre 3uaqeur,ra rrlarpoouu6o:r. ua puc. 4, a u
6 paoutr 25-30 %. Tont;ro B repBoM cryqae oHr,r r.rMeror Mecro Ha rcparo $oro^rraerpl,rqec-
Koro [oJrfl, a Bo BTopoM - a o6lracru, pacnoloxengofi na 2 rvrnr rc rcry oT UeHTpa rroJlrr.

IIpu $ororraerpl{I'I Herarl,IBbr rarlaKrrlKu NGC 1275 opueurupoBil[]rcb upr.r6nusurerrxo
oE{HaKoBbIM o6paeorr,l.^I,IsMepElacb oKonoflEepHas o6tacrr BMecre c Eeriurbrc D pasrr,reporvr
IIeMHoro MeHbIue I uu2, a raKxe 3Be3AbI No I u No 2 (crtt. puc. l), Koropbre Ha Kaprax craH-
AaprHblx sae:g JLororo [8] croar rro[ reMLI xe HoMepaMrr. Brrrecre c oicqerhrw vgrcpo$o-
ToMerpa 3arIlIcbIBilJII{cb lpe KoopE{Harbr l,I3MepfleNaofi rorrKr,I. O6uuu pa3Mep rrJroruaEr Ha
oAHoM Herarr,rBe, sKlro.rarcuefi oKotroflEepHyro o6lacrb rirrraKTr,rKl,I LI 3Be3Ay cpaBueHr,rff,
cocraBrIEJI (3,5 X 3,0) rrau'. OoronaerpltqecKlle [Jroruocrr4 [oqepueH[.fl Ha HerarlrBax Arrt
paaurrxodrexroa 6ru[s rpeAenax: 0,76-1 96 uts fl[pa riuraKrr.rKn; 0,28-1,15 Erfl Aeranr.r
b; 0,23 -l ,50 4ra 3Be3Ebr No 1 u 0,92-1,75 pyn ssesAur No 2. oro cBr{AererrbcrByer o roM,
qro B@ I43MepeHHbIe o6nacru 6rrnu uopnaartgoft rmoruocrl4 rroqepneHufl u l,tx $orouer-
p[qecKr,re Kaprbr MoxHo cpilBur.rBarb MexEy co6ofi.

Pesynrratu $ oro rvrerpwr

Ha xaxrofi Sororuerpnuecrcofi rapre r{uraKfl,rK]r ]r 3Be3[ cpaBHeHuE rrpoBor[.ur]rcb [r3o-
Qolu u. em{Hl'Iqax MaKcl{Mitrlbuofi qeHrparruoft rnreuclonocru o6rerra iu:J-Ju,3/+ Iu. ,
/, ir\il'loJ o. Ha puc. 5 nptcegenu Kaprbr pacrpeAeJreHr.rfl r,rureHcr{BHocrr{ tro$o]ortrerpu-
qecKoMy floJrro 3Be3AN0 I N No 2, a Ha pr4c.6 -ralarruKfitraerurw Dr paoutrxlyqaxB
[poI,I3BoJrbHbIx eEIH]IIIax. CouocraafleH]re pa3MepoB LI3MepeHHbrx o6flacrefi Ha pl{c.5,6 c
pa3MepaMI,I yqacrKoB oEI,IHaKoBbrx uarpoorna6oK B UeHTpe HerarrrBa Ha pr{c. 3, 4 uoxasu-
Baer, qro ua u:oQorax Bcex I{3Mepegurrx o6texroB Moryr cKa3blBarbcfl TorrbKo rralrcpoo[u,r6-
ru $orornrerpuu t4 ouu ue 6yryr rrcKaxeHbr BJrufilMeM ruaxpoouur 6orc.
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Puc. 6. tDororrlerpilqecKue KapEr Anx ,Epa ranaKTr.rKH NGC 1275 u EeTanH b (cn. prc, 1)
cnesa nnnsy - pa3Mep oxra ril-rxpo$oToMeTpa, [c[onb3oBaHHoro npl{ H3MepeH}rr{ HeraTr{BoBr I{ Mac[r-
ra6

Ha puc. 7 upme4eno cpaBneHl,te cpegullx LI3oOor 3Be3[ cpaBHerilfl (J , + J ,) f2, totty'
qeuubrx ro HeraruBaM c trr6 -4680 (/), 5280 (2) u74OO A (.r).Bup6to, qro I'I3o$orbI [Ifl
pa3Hbrx qBeroB coBllaAaror c roqHocrbro Ao pa3Mepa oKHa Ml{Kpo$orouerpa u cpeElil{fi
pa:rr,rep "3Be3gbr" Ha ypoBHe J = %.,I u pa3eH 3". 3ror py3ynbrar Ilo3Borlfler c,4eJrarb

BbrBOE, rrTO U3OoOTbr, flOfiyqeHHbre AIIf, 3Be3A, MO)KHO CpABH]IBaTb C [3OoOTaMI,I OKOIIO'

flAepHol{ O6ltacl}I raIIaKTr,rKr{ r.r AerarrH b, nput,Jttuat r{x KaK xapaKTepr,rcrr{Ky I{HcrpyMeHr{IIIb-
HOrO r,I3o6paxeHr,r.fi, Taroe cpaaueHr{e rloKa3aHo ua pnc. 8.

Paccuorpuu puc. 8 nocnegoBarerrbHoB[oprEKer{3MeHenr,rffrrBera. I,Iarryqeulrq or 4680 no
7400 L,.flgpo ranarrr,rKr Bo Bcex cleKrparrbHbrx lfiarla3oHax Ha B@x ypoB4flx spKocrll
6orrure3Be3EbrcpaBHeHI,Is.Haufo[bru{epa3nr.Iq}Iffina6rrrogarorcflHaypoBHeJ ='lt,Iu.3ror
e$$exr pacrer or cnuefi o6flacrr.r x unSparpacHofi, r.e. s I,IKo6rtacrll ffApo funbll]e orJII{-
qaerct or 3Be3Ebr, rIeM B cl{Hefi o6[acTII c[eKTpa.

fleranr D a Sr,rnrrpe tru.b * 4680 A Marlo orrrr,rqaerctr or 3Be3Ebr, He6olbruoe pa3JrI,IrMe

HaMeqaercfl Ha ypoBHe J =lLJ u -Eerirrrb DcrerxaBbrrflHyraK rory. Sror a(p$erraurx-
HyToCTr,r K rory pacTeT B KpacHylo o6nacrr c[eKTpa ]I c]IrrbHee Bcero [poflBrrseTcfl B oI,I[bTpe
).36 -7400 A' MaxcrrrayM ffpKocrr'r Bo Bcex (lunrrpax Haxo&Ircf, B ceBepo-3arlaEHofi rracrll

Bcero o6pa3oBaHr{.ff. 3ru [dsurre fioErBepx.qanr, rrro EeraIIn b se 3Be3Aa, a rpylrlHpoBKa
3Be3E, Ha Hr,r3Kr{x ypoBHflx ffpKocrlr oHa B}rra}ryra n [fY BbrrflHyrocrl{ 6lrusor r IIY srl-
rflHyTOCTr{ CaMOrO rApa T{IJIaKTI{KLI.

Teuepr o6paruMcff K pr{c. 9. Ha Heu flplrBegeHbr pe3yrlbrarbr coBMeuIeH]Is $ororraetpu-
qecKlrx Kapr, rrofl]ryeugbrx c treO ^4680 u 7 4OO A Enn scefi o6flacrlr B uerloM raKI{M o6pa3oM,
qTobbr u3oQorbr 3Be3A No I n No 2 cosnalu Ha HI{x HauryquuM o6pa:out. BuIHo, qro 3ro

coBIIaEeHI{e [OlyrlIrlgg6 c TotlHocTbrc Eo pa3Mepa oKHa Ml{Kpo$ororvrerpa. o6pauaer ra
@6r Bu[Marile, qro MaKcr{MyMbI rpKocr$ flEpa rarIaKTI{KI,t ll o6beKTa D upu erou coBfla-

rrl{ Ha pa3nbrx Kaprax c rorrHocrbro Eo 0",5 rlrlt{ 180 nc. Ha ypoauax J = 1l JouJ =ll.fo
pa3MepbuApa [paKrl,IsecKr{ oEI{HaKoB6r B pa3Hbrx lyqax: r,e. Ha paccrcflHrll{ Bnnorb [o
J = W rr B ,[pe ner crparuQr,rKawr,r u3rryqeur,rfl. Pagnrlrme 3aMeruo rorlbKo Ha ypoBre
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X, mu

J = t lq,I ,r, sAecr, rlH$paKpacHoe I,I3o6paxeHlre Bbrrflnyro cr{,rrbuee, qeM cr{Hee, B Ha[paB-
rIeHHu rIpI{MepHo C-IO. .fleralr D uutanyta B roM xe Ha[paBrreur{u, qro r{ oKorroflAepHafi
o6nacrb T{ITIaKTLIKI,I, Ho crefieub BblTflHyrocru B r,rH$paKpacHbrx flyqax 6onrure, qeM B cI,IHr.rx.
3Eecr srrtsHyrocrb 3aMerHa He rorlbro Ha HI,I3Kr.rx ypoBHEx flpKocrl,I, Ho r{ Ha ypoBHe
J =kJ u.

flonyteunue HaMH [aHHbIe BMecre c pauee o[y6[uKoBaHHr,rMI,I no3Borrflror cAerrarb prA
BbIBoAoB Ir npeEIoJIoxeHLI[ orHocuTerlbHo gBorlrcquolrHbrx cBfl3efi Mexqy flAeplrbrMr{ r{
oKonoffAepHblMl{ oGpa3oBaHI{fiMI,I rarlaKrr{Kr{ NGC 1275. Ilonox<errs o6nacrefi MaKcr{Nfirrrb-
Hofi ffpKocrll l1pa u 3Be3Eoo6pa3uofi Aeranu b s cwrr,z.x u uH+paKpacHbrx rryqax @BlaAaror
c roqHocrbrc 0" ,5, wtu 200 uc. 14 frEW I{ Aerarlb D orpyxcenrr BbrrflHyrbrMu o$pa3oBarursM.r.
EcnN agpo pacflonoxeHo 6oree ruru MeHee cl{MMerp[r{Ho oruocuTerlbHo Bbrrf,Hyroro o6pa-
3oBaHI{ff, ro Aerlulb b sa'Iulr'.aer B HeM KpafrHee ceBepo-3afialEroe [oJIor(eHEe. Hailoolburefi
nporffxeHHocrH o6a BbrT.EHyTbrx o6pa3oB.aIIlIf EocTl,rraroT B uHopaKpacHbrx []n{ax: EIrfl
figpa 9To 9", wlv 3 rcnc, 4tr Aerarllr b - 6" , wl 2 xlc. Halparneruta nurrruyaocru o6oux
o6pa3oBalufi rpuMepHo @BlaAaror Mextrry co6ofi x r{Meror IIY dnustc{fi r< flY, lr:necruofr
leKyJrfipHofi rarIaKrI{KLI NGC 1265, paclonoxeuHofr Ha paccrofl}Mr{ rrp}rMepHo 530 xnc or
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NGC1275 I{ ABrxyueficff orHocl.Irelrbro Hee co cKopocrbro +2200 rn/c [21]..[4ar4pa
rarIaKrI{KLI NGC 1275 sror o6uufi IIY corragaer c lfy KoHyca ee aKrrBnocrr{ r.r, KaK sro
y)ke orMerrilIocb paHee, B aroM xe lfy pactro:rortrcHa o6flacrb @BpeMegHoro aKTrrBgoro
3Be3Aoo6pa3oBaHl{fl. Kar Essecruo, y aKrllBHbrx rarraKTr{K rracro Ha6fircEarorcfl onllacrl{
odpasorarua MorIoEbIx 3Be3f B Koxycax rx aKTlonocrll. Ho y Eeraur1a D uer rouyca aKrr,rB-
Hocrll. 6onee toro, eif,JrbIIrLIHcrBo I{cclretroBareJrefi uplgepxoaarorcff MHeru{s, qro Aerarrb
D - oaeega uaurefi lalarrurcu. Bce srH $arrrr Epr{BoAflT K flpeEfloloxeHr{ro, qro Bbrrflrryrbre
3Be3ffiIble rpyflru{poBKl.I, Ha6[IoEaeMbre oKorlo qApa riuraKrrru NGC 1275 tt oKoJro Aerirrru
D uplo6peml caorc Qoprray 6rarogapa [p[rrr{BHbrM c}rrraM co cropoubr rarraKruKr.t NGC 1265.
Tarcoe upeguoJroxeHl{e no[TBepxAaercfi TeM Sarcr,olr, qro ualrdonee rpKaf, cBepxaccouua-
qrla roptrqilx i'I MorIoAbIx 3Be3E I{ rasa (getarr c Ha puc. l) pasnreporrl oKorlo 1000 nc [9]
pac[o[araerca B Kouyce aKrlrBnocrrr co cropoubr fl[pa, r(aK pa3 o6parrleHnoft r rararrurce
NGC 1265. flpullruurre cwtr,r geficrryror B TeqeHr.re BpeMeHH, cpaBHr,rNoro c Bo3pacroM

___--.>
Prr!:]. ]Iso@otrt / =Iq, 3/4, Ii, y2 lun ,h lrr cpeIFMx eororvrerpxuecrrrx KoHTypoB soeag (/, +.1) 12,nollweHHble B pa3HbD( lyqax
Cnora rrcley - Pa3Mep oxxa uurpo$oroMetpa, [csorrb3oBaHHoao rrpn u3MepeHHH HerarHBoB, cnpaBa -naacura6

Btc. 8. Cpasuerue SotonerprflecKux KoHTypoB ,Epa rarraKTr{Ku a v Eeruru 6 (cnnorunrre nururr) c @o-
ToMerp[qecKuMu KoHTypaMI{ 3Be3AEr cpaBneur{fi (npeprrancmre nurull) r paenrrx Qrnrrpax
CneBa Brtrr3y - pa3Mep orcna uuxpoQoroMerpa u ruracuita6
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Pnc. 9. OoroueTplrqecKue Kaprtl rApa r?JraKTlKu u Aeraru B Byx crreKTpaJrbxrlx o6nactsx rrocre coB-
ueulerurx SoroMerp[rrecKflx xapr rsesg Na I t,r Ns 2, KaK [oKa3aHo B Bepxuefi qamu p]rcyuKa
CneBa BHI{3y - pa3Mep oxrra rwxpoQoroMerpa r Macrxra6

raIraKTr{K, -td'o ner - sro KaK pa3 @orBercrByer Bo3pacry crapblx 3Be3E, Koropble xopo-
Iuo npoflBurrxcr a nu$parcpacHoM E{arla3oHe BorIH: BbrTflHyrbre rpyflm{poBKr.r oKorlo rApa
r.r Eerarru D. Kar rroEcrrlraJr Pafu 1221, Bo3trncr paEror{croqlnKa rrarIaKrI{KI.I NGC 1275
(3C 84) ropffEKa 107 ner. Kernepr.aar orlexr{Baer Bo3pacrbr Epyrnx aHaJlonlqHbrx paElollc-
rorrHuKoB paBHbrMH 108-10e net [23],. r.e. 3rro 3aBeAoNo Meubrue Bospacra KpacHblx
3Be3E, r{3 Koropbrx @croflT rpyrr[HpoBKu oKorro flEpa u AeraJII{ b. Taxurra o6pasou, 3Be3Ao-

o6pa:oaanue oKoJro rgpa NGC 1275 u Aerarru D s uogru[roHuoM yrne flopflEca -15" umo
yxe Eo roro, KaK Bo3Hr{K Konyc aKTr{Buocrr{. OrcpAa Harrpaull{Baercf, rlpe4lortoxpHI{e, qrt)

uanpabnerue Kouyca aKTlrlHocrr't TaK xe, rcax u o6nacrefi axrrnuoro ssegAoo6pa3oBitu[4,
o6yoroaneno npuruBHbrMu cuJraMu. Moxro fipe4ronoxurb, rrro o6trapylr<ennrnl MaraeeH-
xo u llporurrc [6] xoryc aKruBnocrrr agpa NGC 1275 s IIY =45o o6yoroareurprurr.rBHbrMr{
cruraMr.r or o6rerra D.

Mu 6rarogapnrr K.K. tlyraeay 3a npegocraBrrenr{e HerarrlBoB co cHI{MKaMI{ Horrnoro
ue6a, a raxxe E.A. Jhuopenro, B.T. Xoronesoft u JI.[. Ounaroaoft 3a rloruoulb n o6pa6or-
Ke Marepuala u l{3roroBrlefl$u wtflroctpaurd.

6. H3BecrHE KAO, r.85
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v.u,K 523.8ss

O NEPEMEHHOCTH NOTOKOB I,I3JIYIIEHI,I.fl
.g,uPA TAnAKTHKI| NcC 1275

B ONTIilIECKOM H PAJIIIO,UHANA3OHE

H.H. MepxynoBa, JLII. Meulr, Id.[. Ilporurx

llpunegeurt pe3yJrbrarrl fi3MepeHfift rroroKoB fi3n)^reHfir ouApa raJraKTnxr{ NGC 1275 HarenecKofle
A3T-1 I Kprrrvrcxoftacrpo$raavecxofi o6cepnarop:auso6nacrs. oMrdccuoHHbrx nwrnfiHg, [OIIII 4959 +
+ 5007 A r{ He[pepblBHoro crleKTpa oKono I - 5200 A, xoropbre flpoBogr{nficb c auaQparrvroft 10" u au-
xoEHofiule,Ihlo Atr = 80 A.3a l2xorrefi cl2.Xl l982r.no5.III lg84r.sHrrorrHeHono l0l arrvrepenr.rrc [8]
nza23 uotu c 15.I 1985 r. no 23.XI987 r. - uo 278 fi3MepeHrifi B Kalt<AoM c[eKTparrb]roM Aaana3oHe.

ft-rctorpamua noroKoB B He[pepErBHoM cnexTpe, [ocrpoeHHafi no nonyqeHHbrM HaMrr 379 oqeHrarvr,
,rMeer AByrop6yrc Qoprvry. Taxyro xe Qopny rlrenr rflcrorpaMMbr noroKoB flapa raraKrr.rxa NGCl275
no EaHHbIM pagaoHa6ltogeuaft ua 8 um u 2,6 cu. BHcxagaso npeA[onoxeHile, uro gryrop6ax Qoprua ruc-
TorpaMMbI B orITI{qecKoM I{ pa[troAflafla3oue o6ycnoaaeHa BcrrbrurerrHofi axrggHocrtro f,Apa rarlaKTlKl.t.

ON THE NGC 1275 NUGLEUS VARIABILITYINOPTICAL AND RADIO WAVELENGTHREGI-
ONS, Dy N.I. Merkulova, L.P. Metik, LI. honik. The results of NGC 1275 nucleus emission fluxes measure-
mcnts are given. They were measured at the Crimean Astrophysical Observatory on the AZT-11 telescope
with entrance aperture 10 arc sec and scanner stt 80 A,ccntcrcd on the cmission linesll6,[OIII] I 4959 +
+ 5007 A and continuum. The 101 measurements for 12 nights in 12.XI 1982 - 5.III f984 and 278 for
23 nights in l5.I 1985 - 23.X 1987 were carried out in each spectral region.

The histogram ofthe optical continuum fluxes, drawn by obtained3Tg estimations has a two-hump shape.
The histograms of NGC 1275 nucleus fluxes at 8 mm and 2.6 cm have a two-hump form, too. The suppo-
sition that the two-hump shape of the optical and radio histograms caused by burst activity of galaxy
nucleus is put forward.

CouoctasreflLre pa,ql,to u orlruqecKofi uepenaennocrrr ffApa ruraKruKrr NGC 1275 flpoBogr{-
Jlocb HeoArroKparEo [l-6] . Eruo noxasaHo, qro B o6rlacru cBeqeHr{ff 3anpeueHHbrxl[yifiuir
[OII] u [SII] venarorcfi. ne u Tec H3MeBeHHeM roroKa flEpa na Erun;x Borrn 1,9 cwn
2,8 crr u c I{3MeHeHI,IeM [apaMerpoB flnnefiEofi nonapuaaquu B troJrocax IJBV. [Ipuororvr

82r



npeAnonaraJrocb, qro .co6brT[ff B 3orre cBeqeHllfl 3anpeuleHrrbrx nl{H}rfi 3arra3EbrBaroT oTHocr.r-

reJrbHo paluoco6brrr{fi m 16 uec. [, 2] . B [5] noKa3axo, qro pa,ulororor (]. = 3,3 urrr) or-
Hocr{rerrbno rroroKa sUBV-Naata3oHe 3a[asEDEaetna2,2rogp.O6xapyxeno cxoflcrBo xapaK-
TepoB MeEIeHHbD( KoMrronenr onflirrecrofi n pa4rouepeuennocteft, I{Mercuru( Mexpy MaKcI{-
MyMaMr{ H Mr{Hr{Myr[aMr{ f,pKocTrr r{HrepBur 4 roAa [6] ; openar 3arla3AbrBaHr{, I|nI{ ollepexe-
nns ggecrycranoBurb He yAarlocb. Hnxe npoao4[Tcff cpaBneflI{e flepeMennocrll flEpa rarlaK-
rnru NGC 1275 s onruqebrona ll pagr{oAr{afia3ofie no r]rcrorpaMMaM pacnpegeJleflI{fi noro-
KoB: B [epBoM - oKoJro I 5200.4 Bo BropoM - Ha 8 nrra n2,6 ct4.

Hcnonrgosannbre paryoAaflHbre no[] renrr ns na6nrogeanfi s Kprrrvry lr Mercaxosu (Oun-
nxn4nx) [7], onnuecKr{e Aannbre - Earrrtl na6nrcAeaus. IlocneEane Bbrnorlnenbr co cneKr-
poQororraerpona ACII-38, ycmnounennbrM Ha 1,25-rraerpoaoM rellecKo[e A3T-l I Kpnrracrofi
acrpo$ueruecxoft o6cepaaropur c sxognofi gnaQparrvrofi 10". B cneKrpe rgpa raaaKrLtKLI
Bbrpe3arrncb norrocbr ruuplnoft 80A n o6iracrn snaitrccnonnrrx nnnufi Hp, Fy1tera I 4959+
+5007 [OIII] u HellpepbrBrroro cneKrpa oKorlo )\ 5200 A [8-ll]. Ha6rrogeru{flrlpoBoAr-
Jrr{c6 MeroAorvr g[$Qepeaqramnofi Qorouerpnu IIo orHorrreHr{ro K 3Be3Ee cpaanennn c2
r{3 crucKa B.ilI. Jlrororo [12] . I4aorga na6rroganncr Konrponbsbre 3Be3gbr Cl u C3 t{3 roro
xe cmncKa [12] . flpogonxlrreJrbnocrb ogfloro Ea6rtrogeHtlfi, oxBarbrBaprqero rpr{ yKa3annbre

[orrocbr B crreKTpe fiApa nuraKTnxu, QoH ne6a u 3Be3Ey cpaBnenr,Ifl, [opstrKa rlon]ryaca.
B xaxgona crrerrparrbnoM Er{arra3ofle 3a noqb rlpoBegelro or 1 Ao 44 r:xwx nsrtdpenuft.
B reqerrtle noq[ l9-20.V[ 1987 r. rpoBeEeflo 8 na6rpAenrft nnanerapnofi rynaannocrn
PkS 64 + 5o I (pasnaep ee - 3", ffips = l|m ,1 [13] ) r tex xe c[eKrpa;Irnux nnrepbalax
u uo tsft xe Mero4lrKe, qro rr ranaKrr{Ku NC,C 1275 . Cpegnerragpar[qfioe orK.[oHeHLIe oA,Ho-

ro lr3Mepefirrf, iroroKa B ornocr{rerrbrrbrx eAr.rnr{rlax paBno ! 427o, MeroEara na6npEennft
r{ Bo3Moxnbre [BcrpyMenrulbnble ouu6rn otttlcanbr,B [8-11]. llororcr I{3rI} IeHI{f, or rApa
rarraKrr.rKr.r B clleKrparrbnbrx Ar.ra[a3oaax - Hp, [OIII] u EenpepbrBHoM crleKrpe (o6oina'ren-
nrre.f1, Iz, It) no ornouefiun K noroKy 3Be3Ebr cpaBnenr{fl (/*) r,rsrr,reprnl{cb c rorlnocrblo
- 5% (o = 5%).Pesynrrarn na6nrcAennft sa l2 Eo,refi c l2.XI 1982 r. uo 5.III 1984 r., upeg-
craartrrcuue co6oft prgrr fig l0l r{3Mepen}rfi rroroKaoraApararraKr[KrrBKaxEoMrlsyKa3aH-
flbrx cneKrpiubnbrx Ar{arra3oaoa, ony6rr{KoBanbr B [8] . 3a nepnog - 15.I 1985 -23.X1987
(23 aoun) 6uno nonyueno raKr{M xe o6paaou eue lto 278 nsuepewtfi. 9ru Earurue npl{Be-

EeHbr B cron6qax 2,3,4 ra6n. l,

Pxc. l. IucrorpaMMa pacnpegelexus BerIHqItH orro"*"rr- /0
Hbrx rloroKoB [3nyrreHxf, fiEpa ranaKTl.tru I.trGC 12'15 s
HenpepbrBHoM sIeKTpe I (r) - 5200 A no nacctoy ue 3?9

usueperud 0
o - orur6xa oAgoro H3MepeHHt, nyHKTHp - AaHHbre xa6nro,qe'
nuft 1985 r. [ 14]

0,200
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r gxaQparnre l0" n.sreegpr cpagnextrr B rpex Arrarra3oxax A,mrE BoJtrr

1081,400?
,4271
,4s2r
,4757
,5049
,5299

L325,4014
,4167
,4229
,4361
,4576
,4924
,5056
,5194
,536 I
,5507

1383,4889
1384,543 I

,s639
,5819
,5986

1406,2292

,2347
,2500
,2542
,2684
,2729
,2841
,2889
,2990
,303s
,3L42

1406,3181

,3312
,3358',
,3472
,3507
,3618
,3656
,3778
,3812
,3944
,3983
,4125
,4167
,4292
,4333
,4s00
,4542
,4660
,470r

0,358
0,301
0,325
0,310
0,289
0,303
0,262
0,1 95
0,191
0,203
0,179
0,212:
0,1 84
0,198
0,233
0,289
0,190
0,27 5
0,27 |
0,263
0,229
0,317
0,346
0,340
0,380
a343
0,347
0,334
0,3s4
0,34'.t
0,343
0,340
0,341
0,3s7
0,344
0,333
0,3s 3

0,369
0,349
0,345
0,345
0,352
0,34s
0,343
0,362
0,34't
0,348
0,357
0,357
0,344
0,343

0,278
0,221
0,244.
0,266
0,226
0,244
0,200
0,1 36
0,145
0,140
0,137
0,1 59:
0,1 50
0,161
0,188
0,222
0,159
0,203
0,200
0,213
0,176
0,26s
0,291
0,259
0,283
0,28s
0,280
0,274
0,276
0,266
0,272
0,276
0,269
0,260
0,2'17
0,268
o,265
0,270
0,283
0,264
0,284
0,266
0,266
0,269
0,269
0,268
0,270
0,282
0,296
0,266
0,265

AJrf, pa3Hbrx Aar xa6rrcgexufi

0,s78
0,433
0,476
0,484
0,455
0,484
0,298
0,247
0,273
0,239
0,269
0,291:
0,291
0,27 5

0,338
0,393
0,2'14
0,387
0,389
0,367
0,355
0,s22
0,507
0,510
0,490
0,522
0,506
0,512
o,521
0,497
0,494
0,501
0,518
0,504
0,516
0,524
0,s00
0,5 16

0,508
0,51 6

0,503
0,527
0,5 13

0,521
0,523
0,s 00
0,500
0,524
0,5 20
0,49'7
0,5 17

1s-16. I 1985

16-17. IX 198s

l3-14.Xr 198s
t4-15.XI 1985

06-07. xII 1985

06-07. xII 1985

IslIx
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I0rsancxa* aara
2445000 +

IzlI*

,4906
,4840
,4965
,5007
,5208
,5250
,5375
,5410
,5542
,5576
,5712
,5736
,5961
,s899

1407,2128
,2t74
,2292
,2341
,24s1
,2496
,2611
,2660
,2785
,2826
,2938
,2986
,3097
,3139
,3264
,33 l6
,346s
,3s07

1408,3469

,35 1o

,3611
,3653
,3778
,3 816

,3924
,3972
,4083
,41.19

,4236
,4278
,4396
,4438
,4562
,4601
,4,t08
,47 50

,4864
,4889
,s000

1408,s042
,5153

0,327
0,33s
0,348
0,341
0,320
0,326
0,321
0,31 0
0,324
0,3s6
0,326
0,356
0,341
0,306
0,354
0,3 51

0,361
0,340
0,334
0,338
0,363
0,343
0,349
0,347
0,343
0,347
0,3s4
0,328
0,343
0,356
0,3.5 7

0,348
0,318
0,3 33
0,3s2
0,3s0
0,3s5
0,342
0,336
0,34s
0,355
0,345
0,349
0,3s7
0,346
0,343
0,3s2
0,3s2
0,3s6
0,360
0,3 54
0,3 36
0,323
0,345
0,372

0,469
0,491
0,489
0,507
0,478
0,487
0,47 8

0,47 5

0,494
0,494
0,498
0,503
0,466
0,428
0,5 14

0,499
0,501
0,s02
0,51 I
0,s 13

0,s20
0,s08
0,501
0,503
0,s31
0,5 04
0,5 18

0,508
0,.513

0,s04
0,516
0,521
0.490
0,478
0,494
0,520
0,498
0,501
0,5 01

0,483
0,492
0,5i4
0,510
0,s04
0,500
0,493
0,497
0,49'2
0,s18
0,s 13

0,s 06

0,512
0,510
0,51 1

0,46 8

0r2'll
0,25 8

0,2s7
0,272
0,2s6
0,260
0,267
0,2s7
0,264
0,274
0,266
0,277
0,230
0,24'1
0,27 5
0,2s 8
0,296
0,281
0,280
0,266
0,284
0,262
0,280
0,2'10
0,264
0,279
0,272
0,270
0,294
0,277
0,272
0,272
0,2't 1

0,26r
0,263
0,251
0,274
0,263
0,259
0,280
0,264
0,27 8
0,265
0,268
0,276
0,279
0,274
0,265
0,296
0,27 8
0,280
0,285
0,27 s
0,281
0,25 8
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0B-09.xrr 1985

08-09.xII 1985
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,5194
,5319
,53s4
,5483
,55 00

,5604
,5653

1409,2549

,2597
t469,2892

,2931
,3042
,3090
,320t
,3243
,33'15
,34t7
,3618
,3660
,3799
,3840
,395 8

,3996
t712,5257

,5417
,s466

1714,393t
,4097
,4119
,4389
,446s

17 r5,33s4
,3396
,3528
,3573
,3826
,387s
,4062

1715,4111

,4312
,4354
,4493
,453 5

,47 s]
,4861
,5111
,5153
,545 8

,5500
,5618
,s667
,s806
,5847

l't 17,4861

0,311
0,306
0,334
0,3s0
0,349
0,341
0,329
0,333
0,253
0,274
0,262
0,282
0,294
0,276
0,278
0,27 5
0,275
0,27 s
0,268
0,256
0,253
0,266
0,27 t
0,319
0,333
0,327
0,324
0,320
0,3 l4
0,328
0,279
0,259
0,253
0,287
0,283
0,306
0,290
0,289
0,269
0,284
0,256
0,294
0,292
0,294
0,290
0,302
0,27t
0,286
0,297
0,267
0,267
0,267
0,270
0,258

0,446
0,448
0,47 5
0,496
0,488
0,477
0,479
0,454
0,43t
0,402
0,429
0,423
0,434
0,430
0,434
0,444
0,432
0,413
0,424
0,394
0,383
0,378
0,389
0,480
0,s08
0,512
0,ss0
0,s 17

0,472
0,418
0,415
0,428

. 0,414
0,440
o,466
0,453
0,440
0,454
0,444
0,472
0,466
0,466
0,460
0,4s2
0,444
0,435
0,420
0,383
0,392
0,396
0,4t6
0,398
0,430
0,3 80

0,25 8

0,2s2
0,2s9
0,279
0,282
0,27'7
0,2'ts
0,232
0,224
0,212
0,211
0,217
0,218
0,226
0,223
0,237
0,241
0,23s
0,221
0,2t6
0,217
0,223
0,231
0,244
0,24s
0,264
0,264
0,264
0,237
0,270
0,201
0,233
0,2r 8

0,239
0,218
0,232
0,236
0,238
0,234
0,228
0,2r6
0,22'l
0,230
0,222
0,2r6
0,238
0,22s
0,167
o,222
0,218
0,223
0,207
0,231
0,209

09-1o.xrr 198s

07 -08.II I 986

08-09.x 1986

10-11. X 1986

1l -12.X 1986

11-12.X 1986

l3-14.X 1986
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yn?,4903

,s070
,511I
,5250
,5299
,s493
,ss3s
,56',14

,5708
,58',t2
,5913

t7 46,5521

,55 87

,57 12

,57 54

,s906
,5944
,6118
,6167

1769,23t2
,2358

t7'10,31ts
,3'.t7I

1 770,395 I
,3993

1771,2681

,2722
,286t
,2903
,3042
,3083;'
,3271
,336 8

,3514
,3562
,3',136

,3',178

,395 8

,4000
,4139
,4186
,4319
,4361
,4s28
,4s69
,4743
,48r2
,s215
,s3 89

,s431
,s604
,s653
,s882

t77 1,5931

0,267
0,3 16

0,264
0,27 5
0,268
0,298
0,303
0,250
0,276
0,292
0,294
0,229
0,259
0,291
0,286
0,24s
0,249
0,206
0,24r
0,1 5s
0,17 5
0,269
0,27 0
0,268
0,279
0,316
0,306
0,284
0,301
0,26 8
0,264
0,303
0,293
0,31 s
0,30s
0,277
0,297
0,310
0,313
0,326
0,3 28

0,28'.t
0,288
0,300
0,302
0,239
0,270
0,313
0,30s
0,308
0,28s
0,2 89

0,2 89
0,293

0,418
0,45',1

0,415
0,402
0,364
0,443
0,431
0,390
0,430
0,411
0,426
0,388
0,378
0,411
0,405
0,326
0,363
0,350
0,371
0,21r
0,20't
0,4s4
0,429
0,435
0,426
0,490
0,446
0,453
0,457
0,432
0,440
0,4s3
0,489
0,s06
0,480
0,464
0,462
0,48s
0;497
0,s23
0,519
0,462
0,4't4
0,5 05

0,487
0,440
0,456
0,519
0,499
0,463
0,470
0,4'n
0,516
0,402

0,2t3
0,2t6
0,21,6

0,201
0,201
0,218
i )))

0,226
0,227
0,206
0,232
0,1 94
0,201
0,224
0,233
0,1 95

0,199
0,192
0,191
0,143
0,15 4

0,222
0,1 9B

0,214
o,214
0,248
0,234
0,193
0,1 87

0,200
0,227
0,233
0,255
0,236
0,238
0,214
0,215
0,233
0,221
0,242
0,238
0,276
0,248
0,2s3
0,236
0,218
0,224
0,2s9
0,238
0,240
o,233
0,2s s
0,2s5
0,230
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2445000 +

.{ata

07-08.xrr 1986

07-08.xII 1986

08-09.xrr 1986

04-05.II r987

l6-l7.IX 1987

l7-18.rX 1987

1772,2708

,27 s7

,2965
,3007
,3201
,3250
,361I
,3653
,3875
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,409',t

,4ls3
,4319
,4361
,4556
,4604
,4812
,487s
,5097
,st67
,5410
,s493

1773,22'.1|

,23t2
,2s90
,2639
,3083
,3132
,3479
,3521
,3736
,3785
,403r
,4090
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,2670
,2840
,2882
,3028
,3076
,3222
,327 t
,3438
,347.2
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,3653
,38s4
,3992

2055,5014
,s479

2056,4s49
,45 83

,4799
,4840
,5007

0,28s
0,2't9
0,296
0,2 85

0,285
0,28'l
0,31 3
0,328
0,300
0,308
0,272
0,28s
0,2 Bs

0,2'12
0,27 s
0,302
0,291
0,3 13

0,322
0,322
0,296
0,281
0,369
0,349
0,367
0,3s4
0,319'
0,323
0,3t4
0,3 r4
0,315
0,303
0,30s
0,296
0,310

0,317
0,317
0,307
0,300
0,328
0,328
0,305
0,261
0,2't6
0,253
o,282
0,294
0,290
0,178
0,160
0,298
0,314
0,290
0,29L
4,282

0,430
0,408
0,427
0,453
0,454
0,432
0,501
0,466
0,467
0,492
0,44s
0,442
0,464
0,450
0,400
0,514
0,48'l
0,47 4
0,499
0,510

.0,424
0,432
0,489
0,512
0,510
0,49s
0,57s
0,489
0,51 8
0,490
0,473
0,46s
0,474
0,468
0,488

0,472
0,480
0,432
0,4s8
0,49t
0,468
0,464
0,479
0,461
0,462
0,37 8
0,448
0,449
0,237
0,272
0,517
0,502
0,472
0,461
0,423

0,243
0,21l
0,232
0,218
0,22s
0,232
0,2s0
0,22',t
0,224
0,244
0,251
0,240
0,233
0,23s
0,21 8
0,246
0,264
0,245
0,2s7
0,268
0,236
0,21s
0,25 1

0,24s
0,267
0,264
0,260
0,243
0,243
0,2s1
0,247
0,2s0
0,242
0,229
0,2s0
0,229
0,242
0,238
0,240
0,220
0,222
0,234
0,220
0,223
0,203
0,236
0,25',|
0,2t9
0,r40
0,13 8
0,237
0,23s
0,228
o,221
0,r83
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,5056
,5215
,528s
,s46s
,55 l4
,5694
,s743

2092,3809
,3917

0,276
0,270
0,27 s

0,283
0,262
0,296
0,283
0,260
0,257

0,443
0,418
0,411

0,449
0,4s3
0,4't6
0,476
0,45',1

0,462

0,224
0,21s
0,213
0,2r9
0,226
0,240
0,240
0,231
0,214

23-24.X tg87

Becr uaccug na6nroEenlafr ga 35 noqefr BKrlroqaer no 379 ]r3Mepeur{li B KaxAoM crreKTpiurb-
ttoM EI{aIIa3one. Ilpegrapnrelrsrti aHaJII{3 EaHHbrx rrpoBeEerr IIo cpeAHr,rM 3a Eoqb 3HaqeHnflM
rloroKoB. OrNre.IeHo yBeIIHqeBue floroKa H3nyqeEl.rfl B rr]rHHrx IIpI,I yBenr,rqeHur,r IroroKa B

KoHTnEyyMe, I,Isrvrenenua 9r]r or Eorrfl K Horrs Eocrr{raJrr.r 40V,t Ull .

B U4] tro rilcrorpaMMaM pac[pegerlenr{fl BeJrHqr{H troroKoB rrpoBegerr aflzuru3 Earrubrx rro
KaxA,oMy I,I3 MaccllBoB ggn nuauit tr/o, [OIII] u KoET[nyyMa, CraHAaprEbre orKrroEeEr.rfl B

Kax,q,oM I'I3 rpex MaccuBoB flpeBbnuarcl olu]t6Kl{ na6rrogeauff s 2-3 pasa, qro cBlrAereJrbcr-
Byer o cyulecIBoBaHI{I{ rrepeMennocrn B fiwtuflx rr KoHr]tnyyMe or Hoql,r K Hoqu. Pacupege-
resne Berruq}In orHoruenu[ rroroKoB I sernf .I * r,rMeer EByrcp6yro Qopvy (puc. I ) u cpeAHr,re
3HaqeHI{a I"ontll , ArI{ ELIKoB paBflbl 0,219 u 0,271.l4av6nerrr.re flpKocrl.r UenrpaJrbrroi o6-
,Iacrlr raJlaKrurr.r NGC 1275 pasl.rrepona lO"corfiacrro puc. I 6es yuera BKJraEa rrpaBoro
ll,tKa paBso * l3%. Hautu EaflHbIe IIo3BoJIrror orrpegeJrr{rb 3Be3AHbre Ber[qr.rabr rlearpafib-
Hofi o6rtacrrr rarIaKTI{Kil n guaQparrrae 10", ecru yqecrb xapaKTepr,rcrl{Kr{ 3Be3gbr cpaBnerr[rr
C2 corracno ll2l V =l2m,3l', B -V= +0158; U-B= +0\13)KoropbrecoorBercrBy-
ror 3Be3,qe cneKrp,rflbHoro Krracca GO [15].

flpegctauano Hnrepec Bblffcnl{rb creneHb nepenaeanciiru frtrpa rarraKrr,rKu NGC 1275,
Koropaff coorBercrByer ! 13% u3Menear4ff rpKocrn qeHrpalrnoft o6nacru pasrureporr 10" u
cpaBnllrb ux c I{3MeHeH}IffMI{, Koropbre Ha6Jrrogilrr B.M. Jlrorrri $rl raJraKrr{Kr{ NC,C 1275
nplrMepno B ror xe lrnrepB{rn BpeMenr,r, qro n Mbr (c22.Xl 1982 no 24.Y1ll1987 r.) n guaQ-
parwe 27't [15] . Bce cpaBnerrufl 6rrnu cgleranbr rrpr{ [cloJrb3oBanr.rra Mnoroafleprypnr,rx
na6:rrcgeuufi A.B. 3acosa u B.M. Ihororo sa 1967-1970 rr. [17] . Pesyrrrarrr srrqrcrenui
nplrBeEeHbr o cron6qax ra6:i.2'. 1 - pasuep glaQparrrarr; 2 - gannrre 3acoua, Jlrororo [17] ;

T a6 nnua 2

fpxocrr u oroneilb scrnrureqxoft arrrrBlr@Tr xApa rr.,rixrrrKn NGC 1275
n pasxrrx gna$parMax B rroptroA 1982-19E7 rr.

Di 1967-1970 rr.

vlrTl
t2,xl 1982-23.X r987

V AV, VO Iasdl I sn,Vo

I 2 3 4 5

5

10
28,5

t3\e8
t3 ,61
t2 ,6s

14\88
t4 ,17
12 ,8s

+28 63
+13 24
+47

II p n moq a H n c, IIo qaHHttMJlrcroro I10lea ncpuoaXIl9t2 -VIII1987 rorytrcgbr cra.
Eyrcqro Arrrrbro npr AxaSparve 21"; cpo4ttce 3Haqoutre Va l2m,83i cpcarroKBaapaflttrtoG orr(notrotrxc
clgrBrr[loro x3Mcpotlur AV a 4To,

89



r/982 -.r/!8t .tr/t7t-w /t8{ z/,ra/- zltai

4e rt? |i/ ,E 40 trtr /,2 gfi 4d /,0 s/i
Pnc.2. IucrorpaMMbr paclrpeAeneHufl paglronoroKoB f,Epa rarraKTrrKr{ IrtrC,C 1275
d - Ha BonHe 2,6 cM rto Ha6nrcAeHHrM B Mercaxosx 1,11,6 - r,ra BorHc 8 MM rto xa6nrcgexrxu r Mer-
caxoBl{, 6 - rla BonHe 8 MM no xa6nroAerurgpr B KpbtMy

3, 4 - Bblrucrleflflble gHaqeHuff V u crerrcrutnepeMeHHocfi{ rloroKa, coomercrByrou$e [e-
BOMy MaKClrMyMy (CM. PI{C. l); 5 - orHorUerue flpKocTr{ raJIaKT}rKr{ Iu"rr, ,CooraeTcTByroqefi
upaBoMy MaKcr,rMyMy, K ee flpKocT[ /.rr, coorBercTByroueft JIeBorvry MsKCrrM]rM]rKar suAHo
u3 Ta6JIlIIbr, comac[e Halul{x EaHHbx, Bbrq[cleHHblx EIE 4laQparrvmt 27", u EaHHbrx
B.M. Jlrororti oqenb xopouee. I,I3 arofr xe ra6rrurlbr cJreAyer, qro npu nqpetoAe or Er.ra0par-
MbI l0"x - 4ra$parMe 5"flepeMennocrb ffpKocrr{ 4egrpuronofi o6hacrr.r Bo3pacraer or
t l3 go ! 28%, a lI3MeneHI{e ffpKocrr,I raJIaKTr.{Klr lrpll flepexoAe or JIeBoro ru{Ka K rrpaBoMy -
or 24 rc 63%.

Ha puc. 2, a-e rrpl{Betrenbr rr{crorpaMMbr pagr{ofloroKoB fl,qpa raJraKrr{Kr.r NGC 1275 -
3C 84, floryrennbre no Ea6rrrogenr.rrM B KpbrMy lr MercaxoBu (Or.rHnragua) na trrilEax sonn
8 rvrrvr u 2,6 uw [7] . Kar I{ B onrl,IqecKoM Er{a[a3oHe, r[crorpaMMbr r{Meror 4oyrop6yro dlop-
rvry. O6tacHI,IT6 sro MoxHo, EalrpuMep, I{3BecrHbrM Qarrorvr scnrrueqaofi aKTI,IBnocrLI
paAlrorEpa 3C 84 [18] , ror.ga flpKocrb sEpa pe3Ko Bo3pacraer. Moxno fipeEfloJroxr.rrb,
tITo flpaBble uuru (crra. puc.2) o6ycnouneatt TaKLIMI{ BcrIbrIuKaMIt, a JIeBbre - "c[oKofinbrM"
cocroEfllleM paEl{of,Apa. He ucurcqeno, qro B "crloxofinoM" cocToEEI,rI,I tpKocrb EApa MeHf,-
eTcs, IIo 9Tu l{3Merleltug 3HaqI{TerIbHo MesbIIIe, qeM npu BcnbrruKax.

Anyrop6ocrr rltcrprpaMMbr (crvr. pnc. 1) Moxno anarrorlrrrno o6rsuruu Bclbrueqnoff
aKTlrBHocrbro flEpa raJraK[Ixn NGC 1275 s onrrrecKoM Elrarla3oHe. Torga neatui m{K xapaK-
Tepu3yer flApo B "cnoKofinorrr" cocroflflil. Ho "cnoroficrB[e" gro orrlocETerlbHo. KaK. MbI
'Blrgerru, Ha6nroEaercf, rlepeMerrHocrb rroroKa rrulyneHrltr a Srnrrpe V a rpio.$paruax l0 u 5" -
coorBercrBeHao't 13 u ! 28Vo. [Ipnrraepno n 40% cnwaeB Bo BpeMfl HarrII{x Ha6IIroEeHI,lfr
(1982-1987 rr.) upor.tcxogunfi 6oaee spKrre BcnbrrrrKlr, KorAa rroroK r{3Jrflenr{r f,Epa [pe-
BbIIrIaJI cpetrnufi ypoBerrb B c[oKoftHoM cocroflflur{ e guaQparrrae 5" aa 637o, fl4lrrenrnrre
pagu aa6nrogeauft B.M, JLorrr*r xgpa erofi ruuraKrr{Kr{ B Ar{afla3one (JBVtoratuyaan,
rrro flaruu na6nrcgeanx flpoBoA,r{nr{cb Bo BpeMs Mr4Hr{MyMa ero aKr}rBnocru [16] . lloorovy
flo[]^Iefirlble IIaMI{ Aannbre orpaxaror cloxnuft xapaKTep flepeMensocru flEpa B TaKoM Mr.I-
nr,rMyMe.

flpeguonoxenne o AByx rr.r[ax aKrr.rBnocrr{ f,Apa rarraKrr{Kr.r NGC 1275 ne flporrrBopeq]rr
IPEECTAAIIEHI{E, TITO CJIA6bIC BCNbIIUKT,I JIOKAIII,I3OBAflbI B CAMOM ffEPC TAIIAKTI{KI, A flPK}IE,
onpeEerlflrcur{e npaBbre nurn (cu. puc. I H 2) - aa rreKoropoM paccroflH;l'n or Hero. Hanpu-
Mep, raKafl curyaw fl na6nrogaerca g ussecrflofi rarraKruKe NGC 4486 [19]. Uograepxge-
aui raxouy flpeErlonoxeHl4ro rroKa ser. Ecrr cBl{AererrbcrBa, qro B orrl{qecKoM Euafla3ofle
flApo raraKrurcu NGC 1275 varcnbKoe. Ho ne roqeqnoe [2A,211. B paguognafla3one flEpo
pa3MepoM l"roxe He pa3perueno 1221. B xgpe na6nrcgaerca crpyKrypa B MurrrruceKynA-
nofi urrane, Bbrrf,Byrafl B no3r{rluonnoM yrrre -10" [231. Mnorue paA[oacrponoMbr cq[-
TaroT, qro gra crpyKTypa roqno coBlaAaer c onrI,IqecKHM ,EpoM TaJIaKTI.IKI{. Ho uora raxar
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TOTIKa 3peflI.lff OCTaeTCff IlpeAnorroxenueM. Eonee Toro, IloJlyqesbr noBbre acTpoMeTpl4qecKl{e

EaIIHbIe, COTTaCHO KOTOpbIM paAI{OtrEpO CMeUIeEO OTHOCI,ITeIIbHO OnTr{qecKoro K rorO-BOCTO-

Ky, r.e. B HrrrrpaBneHr{r{ BbrrsHyrofr pa4rocrpyKrypbr [21]. Moxso flpeAronoxr.rrr, uro na6-
nroAaeMatr paAllocrpyKrypa ecrb paAr{oAxer, a caMo papoflApo,6oleecla6oelrocpaBneHr,rrc
c 3TI1M A,xeroM, He ta6lrcgaercs. BogptoxHo, qro lrMeHHo oHo coBrlaEaer rro tloJloxeEHro c
orrrr,rqecKr{M flApoM rarraKrr.rKfl NGC 1275.

Mrr 6narogaparr H.c. Hecrepoay 3a orrlrcKu pa6or uo pa.Ar,rogannbrM, a raKxe E.A. Jh.r-
MopefiKo, B.T.. Xoronesoft u JI.l4. Ornaroeofi 3a troMoulb n o6pa6orxe Marepr,raJra r{ u3ro-
TOBIIeHIII{ ptrcyHKoB.
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vilI( 524.7 + 524.33 + 530.12

YHHBEPCAJIbIIbIE OCI.MIINflII,II,I AKTI,IBIIbIX fl.UEP f AJIAKTI4K
[I AHOM AIIbHO E PAC IIP EIEIEHI,IE HATIAJIbHbIX OA3

B.A. Korou, B.M. Jhorrffi*

Paccrrotpenrr AaHHbIe o 6ucrpofi [epeMeHHoc'Tr.r 20 AflI , Bkrroqas, Hanpr.{Mep, BL Lac, Mrk 42lu
PKS 2155-304) c qerl6lo rol,IcKa 'toscevecrHofi" 160+,runyrnoft nepuogrqsocru, Onrlrqecr<ue Ha6nIo-
genr.rr 6rutu BLTnoJIHeHLI e 1968-1989 rr'. B pa3[uq]6rx Ha3eMHbrx o6ceprar:opurx, perrr€HoBcx]re -
ronyqeubl Ha cflyrHuxax (fm,Ao-l, Apr.ronb-s u EXOSAT) s 1975-1986 rr. u ony6nuxoBaHbr pa3HLr-
MI{ aBTopaMI,I. Ilpucytcrrre 160+'rlrnyruoro neprroEa ycraHoBJreHo y rcex 20 BHeriuraKTr,rqecxux o6'rex-
ToB, Ho c pa3n[qHoft crarucrlrqecKoft auaqunrocrr,rc (or -2o11o -4o).

Har.r6onee yAI{BIfrenbHo, rrro Bapr.raqr.ru floror(a (c ueprogon cieprr<u 160, 0101 M]rH) Anr 12 Afll
Haxo[rrc, rloqrl B Qase co 160+luuyruofi ocurrlsqrefi Conuqa, Torga KaK Anfl ocrarrBHbrx 8 o6terros
oHlI npoucxog.Er r arrruQa:e c ConHqeM; pa3AeneHue no Qaoe Ha IFe rpynnrr 3Harrr.rMo ua yposue 2,4 o.

3ru Qarru f,BJrrlorcfi cr.rJrbHbrM [o[rBepxAeHrreM KocMoJrorlvecxoit uurepnperarrr{r4 "yuxnepcamnr,rx"
1 6 0 +r uuyturrx ocqnnngr.rft , errp unyroft aBTopaMr.r He cKoJrrKo Jrer Ha3a,q,

t focygapcmeHHbrfi acrpoHoMfrrecKr.tfi ]ficrHTyl nrvr. fl.K. Itlrepn6epra, Mocxsa.
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UNIVERSAL OSCILLATIONS OF ACTIVE GALACTIC NUCLEI AND ANOMALOUS DISTRIBUTION
OF THE INITIAL PHASES, by V.A. Kotov andV.M. Lyuty. All available data on rapid variability
of 20 AGN (active galactic nuclei, including, e.g., BL Lac, Mrk 421'and PKS 2155-304) are analysed in
rearch for the "ubiquitour" 160-min periodicity, The optical data used for the analysis were obtained in
1968-1989 at different ground-bared obrervatories, while the X-ray datawere acquired by several satelli-
tes(HEAO-I, Ariel-5 and EXOSAT) from 1975 ttuough 1986 and were publiched earlier by severalgroups
of authors. The presence ofthe 16O-min periodicity can be establiched for all 20 extragalactic objects, but
with quite various statistical significance (from -2o to -4o level of confidence).

The most striking circumstance is that ligth flux variations (with the folding period 160.0101 min)
for 12 AGN appear to be almost synchronous with the 160-min oscillation of the Sun, whereas those for
the rest of 8 AGN are found to be in antiphase with the Sun; the division is significaat at about 2.4 o -
level of confidence. This finding strongly supports the cosmr:logical interptetation of the "universal" 160-min
oscillation advanced by the authors several yearsago.

1. BneEerue

Hayueuue 6rrcrpoi nepeMeHHocr[ - gQ$eKflrBubfr Mero[ Eraruocrr,IKr{ Srslruecrcltx
flpoueccoB, IIpoHcxoEruPtx B aKKpeuupyBulr.rx KoMlaKrHbrx cBepxMaccllBHbrx o6beKrax,
KaKr{MI,I ffBrlflrorcfi 6orr,nrilrcrso aKrrlBHbrx rAep rarraKTr.rK (A-[f). CyUecrryrcr pa3Hbre

MHeHr{.fi orHocnrerrbuo Bo3MoxHocfl,r [epfiogr,rqecKr,rx (gerepnrruupoBaHubrx) flpouec@B
B A,tIf : l) y rreKoropbrx A.III nvreercff [epuom{qecKafi KoMIIoHeHra (r.Inu xapaKrepHoe
rpervra) B Bapr,rawrf,x 6necrca; 2) orcyrcrryer KaKar-rruoo [epuo4{qHocrb }I AefrcrByer
"@paKrarbubrfr 3aKoH" - Her H[KaKofr [epuo4dqHocrlr Ha rtrc6ofi, Ha[epeA 3aEaHuofi, qac-

rore (r.e. - q?Icro croxacrr{rrecKur.r npoUecc) ; 3) nouegeril.Ie pr[a Afll xapaxrepl,I3yercfi
EeTepMr,rHr{poBaHHbrM xaocoM (n ornlr,me oT flpouecca co cnyqafiHo pac[peAerleHHbrMl,l
Bo BpeMeHr4 Bapr.raqr.rEMr{ 6recra co cflyqaiHofr aMrrrrr.rryAofi Bapr.rauflfi) .

B onuqecxoM Ar,rarla3oue rro[po6Ho r,r3yqa.]racb nepeMeHHocrb OJ 287 - o[uoro I,I3

Har,rfulee aKrrrBubrx o6:beKroB rrfla BL Lac. Arropaw.r [1] 6rura o6uapyxeHa trepl{o&.Iq-

Irocrb 39 Mr{H c aMrurr.rryAofi 0m,0065. flepuoglrunocrb, oAHaKo, He 66ma IIo[rBepxAeHa
Ha6[rogeH]rr n Kunnunrepa I21 : cleKrp MoulHocrlr [oKa3aJI orcyrcrBl{e fiep[o4{rrecKux
KoMrroHeHr c aMrrnr.rryAarc.r 6onee 0n ,0032 B odrlacru reprro[oB 4,33-180 M[H. Ilopo-
IneHKo r.r Ap. [3] He o6Hapy)sfiu W$ OJ 287 cafiItereli,bcrB KaKofi-fl[oo [eproAr.rqHocrtl
B Al{arra3oHe [epr4ogoB P or 5 Ao 60 r'nru.

I{arrc,r o6uapyxeHa rlep}IoAl{tluocrb Po = 160,0101 vrlHB BapHaIILtflx 6necxa pfiEa Aflf
[4] . He4anHo Bpogr r.r Ap. [5] Harrrrfi yKa3aur{e Ha repr{olpq}rocrb -283 MLIH B penrreIloB-

oKoM r,r3rryqerurfl Mrk 427, odtercta rwru BL Lac; @:la xone6aHr,rff coxpaHEllacb, rIo-BI{84-

MoMy, Ira fipoTfixeHHr,r o$roro Mecflqa. Aoropu [6] , ua ocHoBe aHarlr'r3a peHrreHoBcKIIx AaH-

nr,rx NGC 6814, o6uapyfi4ltr [ep[oAHqecKI,Ie KoMIIoHeHrbr c IIep[oEaMI,I -203, 102, 68,
51 w 4O Mr,rH. B [7] coo6uraercfl o Hirrr[q[u KorepeHrHbrx KoMloHeHT aapr,raqrd peHrreHoB-

cKoro r43nyqeuq NGC 4151 c fiepr{o[oM -95 m.tr. B o6aope [8] , oguaro, yKa3blBaerca
(na ocuooe aHarrr{3a peHrreuoBcKlrx Ha6llroAeuuft ueroroprrx AflI co cryrul{Ka EXOSAT),
qro B o6rracnr qacroi l0-4-10-3 fu (uepnogw -17 - 167 rwn) orcyrurByror rcarue-fiu6o
xapaKrepHbre IleplroAbr Bapr{aurrfi .

Br,rrop5r o fiplrcyrcrBuvl ,rJru orcyrcrBr,ru MaroeMflnr,Iry;tyofi (-lV) nepl,IolpqecKofi
KOM[oHeHTbI Moryr CyUIeCTBeHHO. 3ABI,ICeTb OT EHa[a3OHa 3Heprfifr, OT MeTOAa treTpeHAI'IpO-
BaHr{fl nepBoHaqaJlbHbrx .AaHHbrx r.r irocTpoe}Mff cleKTpa MoruHocT}I (cM), crur.mcKycctlK)

[9] . Hauprr'rep, Jloypeuc u ap. [10] He HarnrII,I B CM NGC 4O5 I (peurrenoBcKue AaHHbIe

EXOSAT) [Jrff 4raarra3oua aueprrd 0,05 - 2 x:B) HrrKaKofi [peuMyulecrBeHHoi qacrorbl:

MorqHocrb rraEaeT [po[opquoHuTblo u-| (z - vacrora). B [7] Alr[ ar{alomqHbx [aHHbIx
NGC 405 I (uo g;rrr sueprral 1,5 -7 rcsB) uocrpoeH Apyroff CM, uo cryuu.EIM Pa3peIueHHeM
lro qacrore. B sror\a crreKrpe flpr4cyrcrByer cyulecrBeuru,rfi uttx (npruerra caMblfi MoulHbtrl

co cropoHbr BbrcoKlrx vacror), orBerrarculfifr nepuogy 165 ! 7 141s. flarrra o6pa6orra [1 1]

raKr,rx xe AaHHbrx (0,05 - 2 roB), Ho c rIplIMeHeHLIeM Apyroro Mero[a [erpeHEI'IpoBaHI'Ifi,
floKa3aJra, qro B CM NGC 405 1, roryvennoM c rroMoulrrc [pflMoro Sypre-npeo6pa3oBaHLI.a
([IOfI), ocHoBuofi rI{K coorBefcrByer repnotry 161,6 t 1,8 vruu. flocnegxr.rfi B rlpeAenax

orur6Kll coenagaer cP6.
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'YurcepcanrHaf" oculuurtLu;,r.fl. c [ep[oAoM,F6 = 160,0101 (l 1) Mr.rH, orKpbrraa y Coru-
Aa [12-l4l [I aKrlrBnbrx fl[ep raJlaKrr.rr (AIII) [4] , unrepuperr{pyerca HaMr{ KaK KocMo-
florE.recrco'e ffBrlertrre. Taxyro HHrepllperarluro, ecrecrBeHHo, TpyEro BocIIpr,rHErb cpa3y:
KaKI{M O6paSOrr  OAHO I{ TO Xe 3HaqeHr,re [epr{oAa Mo)€T Ha6lrcgarncx y o6rexror, uaxo-

Aflulnxcfl Ha rpoMaAHblx paccrofiril{sx or CorHrIa l,r LlMeloruux crorlb pa3Hbp cKopocM
ygaleurr?

Peureru.re upo6rervru rpe6yer HoBbrx EaHHbrx o 6rrcrpofi nepeMeuuocfl.r A.fII. A BBr.r,ry
6nusocrn IIeprIoAa Po rc ll9 cyrorc oco6oe 3Har{eur,re r,rMe}or peHrreHoBcK}re H3Mepe}Mfi,
Bbr[orrHeHHbre Ha c[yTHrrKax 3a rrpeAena n seNrHofr arvro@epal,

2. Merou aHarrnga Ha6[rogarenbHbrx Aarlrrbrx

MegleHuue rpeHAbr LlcKllrcqarorctr c floMorrlbro floflr.rnoMoB 1-ro lurr 2-ro nopagxa. I,Inor-
fa - EJrfl KoporKl{x oarMcefi, [olyr{eHHbrx, Harrp}rMep, B reqeH}re oproi uow.t - }r3 H3N4epe-
grrl uoroxa Bblql{Taercfl cpe$Iee 3HaqeHue. Auarusupyrorcfl orHocr.rrerrbubre (no ornolre-
rrr{ro K cpetrHeMy ypoBHro norora) ocrarKr{ "[3MepeH[.fi Mr,rHyc rpeHg". Ilo4po6uo [poqe-
B/pa auarrr3a orrrcaua a [1], 15] .

Cpegrme KprIBbIe crpotrcf, c pae6uerureu lrepuoga, KaK rrpaBr4[o, laa'l wrw 8 Hesaauc[-
MbIx llHrepBaflos. 3areM MeroEoM Ha]IMeHbrrMx KBaEparoB (MHK) BbFr]rcJrflrorcfi rapMo-
Hl{qecKaff awutwryga Ah u g h - Qaoa MaKcrrrMyMa cr,rHyco}rAbr.

Crarucflruecraff 3Haqr,rMocrb flepuofiuquocru (rrrpaxeuuafl B o HopMarrbr{oro pacflpege-
xerur) oIIeHIIBaercff c rloMolublo AByx crarr,rcrllqecKrrx Kpr,rrepl.IeB, Bbrql.IcJlfleMbrx n[.rr
cpeIIHId KpHBbrx:

grl o=Apl (',fToi ; 9z lo=tL-l An I on,

rge A, -- floJrHaff (unofinax) "flr.rKoBaff" aMrurr,rryAa, q - craHAapruafl r[ruqHas ouu6ra
opEHHar cpegHefr rcprcofi 6[ecra, oy - crarfrapruaa o[u,r6Ka orrpegeletut.Ap. B raqecr-
Be Kpr,rrepr.rf, AocroBepnocrn Po -BolHbr 6epercx cpeAHee 3naqeHr{e Mexgy I r w gz .

ilepe[ o6pa6orrcofi MoMeHrbr acex ua6nrcgenNfr npr.mo4urxcr r Corrqy. Hyneuar $aea
cpelFrrx Kpr{Bbrx BcrcAy coorBercrByer MoMeHry UT 00'1 00'n , 0l . I 197 4 r .

IlocKolbKy Bce aHaJrl{3l,IpyeMbre pagbl oqeHb HeoI{HopoEHbr, @ croxHbrMr.r cKBaxHocrff-
Mrr, a [epl{o4Pq = 160,0101 n&ru ltssecren a priori, Mbr He tsr,rrucJrflrlu, KaK rrpaBrulo, crreK-
rpbl MotrlHocrl{, a orpaHI,IqI,IBirrIHcb aHiuII,I3oM @asorr,rxcpeAH[xKpr.rBbrx; CM ua puc. 6
I4MerOT ?rIIIIOCTpaTIIBHOe 3Har{eHr,Ie.

3. Ceft$eproacKa.r fiulaKrl.rrca NGC 5548

Outnvecrre, n $rurrrpe V, uswepewrx ceftseproncrofr ralarrrru NGC5548 (aoogy
peqb IIEer o fiepeMeHtocfl.I fffep rararrurc) BbmolHenbr B.M. Jlrcrrrrra s 1969-1989 rr.,
KaK IIpaBI,IJIO, oI[,tH-[Ba pa3a B Horrb. Heroropr,re rr3 Hr,rx orydrr,rxouanrr [16] . Uacr:r [grvre-
perurfi npoae4eua B.T. .flopourenrco r,r B.M. Jlrcrr,url "uenpeprmno" B reqeHr.re [eyx Hoqefi
1989 r. l{s 93 otgelrurx lrsrteperurfiue4renur,rirperrAygarrocbncKrrroqr,rrb wn43 roqeK;

Pxc. l. Cpegult rpnuax 6nec-
Ka ,Apa NC;C 5548 An.a nepuo-
ta 160,0101 tu.ru
I,Iurepaar ycpeIlxeHus no $ase-r N 23 uuu. Bepruxannnoli
.reproft yxasalra rflnrrqHaa cpeg-
r{eKBa.qparuqHax ouruora (to) ;
tryHKTHpHAfl nilHr,l - CHI{yCOU-
aa. Bbrrfl,rcneuHaa MHK
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K rIoJI) reHHoMy MacclrBy ocrarKoB Eo6aBlexo 30 roqer yKa3aHnbrx Bbrure pyx Hoqerr

1989 r. CpegHercaagparl,ItrHoe 3Harretme rlor) reHHoro MaccHBa ocrarKoB (1971-1989 rr.;
cyMMapnoe qlrcJro rorreK N = 73) A = 0m ,032 (:aespraa BerrlrrruHa). Cpegnaa KpilBafl wfl
repl{oga P6 norca:aua Ha pr,rc. I : A7 =0-,015 + 0-,003; gn =0,36 t 0,05; $asa uerap-
Mour,rqecKoro ("[[roBoro') mlru.ruyrtra \r= 0,88 + 0,18. 3nawprocrr rpreofi 9x4,7 o.

4.Mtk 421

Cruruo neperrnexurfr o6beKr ruua BL Lac, Mrk 421 laafftronarlcfl Ha peHrreHoBcKoM

crryru?rKe EXOSAT t5] 2,3 u 5. XII 1984 r.n4. I 1985 r.l4swepewat B ru4ana3oHe

2-10 rcsB cgerriurbr He[pepbrBHo B reqeurle 4J u pnn xaxAofr r,r3 qerbrpex 3arucefi, B cyM-

Me oKoJIo 21 u. Bperua LlHrerpupoBaHl{tr - 200 c (uonuoe wlcrlo H3MepeHI,Ift No = 344) .

Ileparre rpfi 3afiuct4 coorBercrBoBilrlr.r flpKoMy cocroflHlrro o6rexra upr cpeguefr cKopocru
iqera n x 0,012 (ttnrn.crvr-2 .c-l ) , nocrte4xa.q - cocrotrtmro "M,IHuMylrta", nx 0,0016. 3anu-
cH rloKa3ulrlu [epeMeHHoctb [oroKa c aMrm}rryloil - lWo 3a BpeMfi - loa c, Koropafl, IIo-
Br{MMOMy, XapaKTepll3yer BpeMs r,rHxeKur,In BeuIecTBa B ofuaoqKy KoMrIaKTHoro rApa c

ruaccofi M - 10-6 M. (M" - Maccil Conrqa) . B coorBercrBnll c [epeMeHHocrblo palu4yc
n1par ry3.1014 cu [5].

Hanor Ann raxgofi r.r3 qerbrpex eanucefi (puc. 3 B [5]) y\utfrran veEneurrfr rp€H[,
alrrpoKcuMr{ponaurrrfr napa6onofi MHK, orcuerbr ycpegnflnr{cb B r,rHrepBarlax BpeMeHH

Lt x 5 vrru. Crau4aprlroe orKJronenr.re orHocr{rerrbnbrx rapraqni oEIr rpex gerca6prcrux
gaurcefr (paauoe A = 0,036) s 5,8 pas MeHbrrre, qert A EIts fiHBapcKofr 3anlrcu.3naqerura
fiocfiegHerl :,arvtet4 lro3roMy [pr,rBoAl,flr{cb K ypoBHro A gera6prcrc[x sanucefi.

Cpegura pe[rreuoBcKafl. KpfiBafr, r.rMeer cJroxHrul nug, c IFyMfi MrIH]IMyMaMI{ I4 HeBbr-

coKI{M ypoBHeM 3HarMMocrI{, I x l,9o: An =0,5 t 0,4%,gn =0,34!0,14,9=0,88 t
!0,09 (N=231, A=3,6%).

Onruqecxne ($oroenerrpuqecKue r,r $ororpa$uuecrre) na6rmgenur BbmonHeHbl B

1976-1987 rr. pa3EbrMI,I rpyrnaMl,I aBropoB Il7 -20), BKrIIoesfl rpymy na6rrc[arenefr
IAI4[I*, u$ulrrpax U, B, V, R (ncero rnecrr cepufr r{3MepeHufr, oAHa r{3 Hr.Ix - AaHHbre

-40/

40/

402
-402
-0,0/

0

40/
402

40J
4t 40 _ /,1

?asa 0fi40/il)
Puc,2. Cpegnue Kpr.rBbre 6necxa Mrk 421 (a) u KBa3apa 3C 273 (A
a: L916-L987 rr., N= 435; 6.. 1968-1986 rr., N=34Oi r =20 tvo.rr. flyHKrnpHbre rrHHH qepe3 roqKu
lpoBeEeHbr "or pyxr"

*Mlr 6laroaapgrr A,A. Acnaxony u T,C. Xpy:uuofi sa npeaocraBneHre aaHHbIx sa6nrcaexui.i 1987 r.
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EEyx Hoqefi 1976 r., ouy6nuxoaauurre MurrepoM r.r Ep. [20] ).IIpr o6pa6orre Bce rxecrb
cepld upmowJtrcb K HeKoropoMy cpegHeMy craHgaprnoMy orKJroueHllrc A = 0u,031;
N =204, Creprrca c fiep[ogoM P6 norasara Hafll,tque Borlrrbr c [apaMerpaMr,I : Ap =Qm ,QQ9 +

t 0'n,005, rltn =0,44 t 0,08, rlt= 0,96 t 0,07; I o3,4 o.

Oasrr rwIItr{MyMoB lpyx KprlBbrx, penrreHoBcKofi u onrnqecKofi, B [peEeJlax ouu6ox
coB[aAaroT: pa3Hocrb Af = uon, - {,p.n, = 0,08 t 0,1 1.

flrx nonyuexns o6uefi rpuuoft Mrk42l E{crlepcr{fl peHrreHoBcKorc pf,Ea rIpI,IBoELlacb
K Erc[epcru{ orlrl,IqecKoro paga. Peeyrrrar norcagas Ha pr{c. 2, a: N = 434, A = 0-,031
(1976-1987 n.),Ay =0-,0058 ! 0m,0027,{n =0,42 t 0,08, ,Jt=0,93 t 0,07; 9x3,2o.

Ha pnc. 2, 6 nputegefla EIls cpaBHeH.ufr. cpeq]dr,fi Kpr{Ba[ 6necra KBa3apa 3C 27 3, [olyareH-
naan [151 uoorrrr,rqecKllMI,I3MepeHI{flMB$unrrpeBsa 1968-1986 n.:47, = 1,4 t 0,4 (Vo),

0l =0,08 t 0,05, tJt= 0,52 tC,07; I x 5,2 o.

o6pauramr Ha ce6q BrII{MatII{e cxoAcTBo Soprr,r gByx Kpr.rBbrx Ha pr{c. 2 u ror $arr, uro
orrrr Haxogflrca r nporuro$ase.

5. BL Lac (rfmrrp I/)
B 1976 r. KBa3LIHerIpepbrBHbre uadrrcgeuua Bbrrrorrneubr aBropaMr{ [21] 30. VIII: aa upe-

Mff oKoJIo 1,9 q c,qenaHo 35 usrrleperuri 6recxa, flocre ucgrcuemlro4rofinogo:purelurofi
ToqKI{ I{ ycpeEHeHl{ff 6lecrca B uHTepBarlax -5 rw{H, [onyqeH Macc[B ocrarKoB "[3uepertr{t
MI{Hyc cpeEHee 3HaseHI.Ie": ffr =19, A =0"10148,

Ha6nrogerulx ororo xe o6beKTa Bbr[oJ]Heubr B.M. JLoruu Ha reJrecKorre 3T3 Kptrnacrofi
cralilIm{, IAI4tl B reqeHue o4rofi Ho.ua 20-21 . lX 1982 r. 3a aperrar oKoJro 3,4 u uonyveuo
60 urrraeperufi 6necra (scloAy, ecJII{ oro Kacaercf, onrr{qecKr,rx na6trcgerufr, orHocr,rreJrbno

/46

/5,7

/5,8

/5r7

/tr8

/5rg

/40
4J0 QJf 4t/0 4t/5 450

J4= 2w52il

Puc. 3. Kpmax 6necxa BL Lac no ua6nrogenuwr 20-21, lX l9B2 r. n Qrurrpe I/ ua renecxonax 3T3
(a) u A3T-11 (6)
flynxtaprunx JrltHuffMu floKa3arrbt MeAJreHHbre - nrcrefirue rpexAbri Bbrrlucncgrrbre MHK. Crpenrarrru or-
MeqeHbI snoxu MIrHrrMyMoE 6JIecK0 corrlacHo cpeEHerf rpuaoi BL Lac sa 1976-19E7 rr. Arrs IIepHoEa
Po
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405

4t0 4J5 0,40 4'/5
Jl.= 744t'o

r'y
- 0,0/

0

Pnc. 4. Kpmaa 6necxa BL Lac
za 2Q-21, IX 1982 r. coinacHo
ua6nrogeuuxt"t Ha reJlecxonax
3T3 r A3T-11
Toqxu - cKonbgrrrque cpeEHr.re
aHaqeHnfl 3a 20 

^,tr{H, 
Ocrarr-

nsre o6ogsaqennfl cM. Ha pxc, 3

Puc. 5. CpeaHre xprorte 6rec-
Ka narleprng BL Lac (a)
u PKS 21ss-304 (O
4 : oflTurrecKr{e EaHHbre 1976-
198? rr., N=537i 6: perrre-
HoBcr(He r{3MepeHl{a 1971-
1985 rr. AnE AHana3oHa 3Hep-
rufi 0,5 - 20 xsB, N = 611;
r =2o MHIJ

40t
f

402

0lr
I

-4:01

-nna

'6

,r;-l-lo -r-Ei-(or' o \

lr0
Pasa

3Be3E}r-craH[apra). llocne ucKrrroqeHr,r.fi nHHefiHor0 rp€Hga r.r ycpeAHeHl{fl rorreK s 5-wlHyr-
Hbrx HHrepBarlax flolyqeu MaccHB ocrarKoB: Nz = 32, A =0m ,0542.

Ocennrc 1982 r. Ha6nrogeur.rfi BL Lac Bbr[orrueHbr B reqeHl{e rpex Hoqefi aaropar,er f22f
HarerrecKoreA3T-11 Kprrrvrcrofi o6cepaaropril 19*20,20-21 . IX u 15-16. X. Cgenauo

#,64 H 38 orAenbHblx I{3Mepenltri 6recxa; cyMMapuoe BpeMfl Ha6rrc[enllfr -12,1 't. floole
ucKrlroqeHr{fl fl[HefrHbrx TpeHEoB I.l ycpeEHeHl{s ToqeK B LIHTepBiI[ax Lt x 5 MEH IIoIIyqeH Mac-

cr{B ocrarKoB: lL = 78, A = 0'',036. Ha6nrrtreHuq 20-21. D( 1982 r. B Kpbely c[BrIaHbI

o&roBpeMeHuo Ha [Byx pa3ubx reaecKonax; oHI,I flpI{BetreHbr Ha pI,Ic. 3, Bn4uo, qro B 3ry
HOqb Ha o6o[x TeJlecKorrax Hadn]o[aflocb [paKTI,IqecKI,I cI,IHxpoHHoe u3r\,{eHel[re 6lecrca
(oruocurenr,uo [I,IHefiHbrx rpeugoa) c xapaKrepHbrM BpeMeHel.r. 2-3 q, [pl4qeM onox]4 MH-

HHTVTMOB COBIIaIIU C 3rroxaMr,r, Koropbre floflyqeHbr Arfl Cpe[HefiPe-xplluofi BL Lac sa ace

BpeMrr Ha6rrcEeltr,Ifi 1976*L987 rr., paccMarpr{BaeMbrx 3trecb (cM. ganee prc. 5, a).
Ycpgltr{u sce L24 n33Mepeuu.E 6necrca 20-21, lX L982 r. (nocre err.nrvrn nl.lxeisnx

Tp€H[oB ortrerrbuo EIff Kaxnoro I,I3 EByx rerecronon) B I,IHTepBarIax-20 MI{H, MbI rlofly'
wuI,I cpe${}orc [ntr AaHHofi xoqr KpuByro 6necra, KoTopas rroKa3blBaeT oTqeTrIIIBo [epeMeH-

uocrr -160 rrruu (prac. 4) .

Eonruroft MaccI{B AaHHbrx florryqeH aBropaMu 123) a reqerue ororofi HeEerIE, 19*25.
'tX 1,979 r., Ha 1l renecronax, pacloloxeHubrx lra rpex KoHrr{Heurax. Bcero cEerlano

290 rsnaeperfl{fr 3a cyNrMapuoe BpeMfl - 72 ,t. I,Ie groro MaccI{Ba Mbr [cK[Ioqunr 9 TorIeK,
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Errfl Koropbrx 6brro rpy&Ho yqecrb MeArreHHbrfl rpeHA. Ilocre ygaleHr,rfl - EII,I rcaxAoli
ug 7 "Hoqefi" oTge[bHo - napa6onnuecKoro rpeH[a rtolyqeH MaccI{B ocrarKoB: No=igt,
A=om ,024.

Mrnnep [24] uad.Ir,oga:r BL Lac il. IX 19g6 r.B reqeur4e -2,4uucaerratg6usrraepextfr
orHocl'IrerlbHo 3Be3,4bl'craHAapra. Ilocne ygarerrn n-uuefiHoro rpeHAa r.{ ycpeggergfl B 1rHrep
sarax A/ ry5 prau flaM?I [onyqeH MaccI4B ocraTKoB: N, =27,1 =0.,0t:3.

, !94anHo Murrep v Ep. [2Sl Ha6lrcgalu. 3ror x(e o6rexr B reqeHr.re gnyx noveri, l l u
14. VII 1987 r., cyr',rrtrapno orcono 9,8 u @l ; 357;. lr, 

"ur*lrofi 
H3 AByx sauucefi Nlr,r

I{cKrlloqltrIu napa6oluuecxlrfr,rpeug r't ycpeAul4nr,r r{3MepeHr4.rr B r.rHTepBarrax BpeMe}r}r 5 mrH,
[oJIyqI{B Maccr{B ocrarKoB; /V6 = 100, A=0\ 0079.

O6re4ruua Bce yKa3aHHbIe Bbure EaliHbre.lg76-1987 rr. (ocrarxu) a e4.ruyro BpeMeH-
HyIo locle[oBarerlbHocrb (N = fi7, A = 0m ,026I), nocrpolrru cpeEHroro Kpr,rBy]o orecrca
54fl rreplroga Ps , uoxasaHuyto .ua puc, 5 , a:

An =0*,0050 t 0i 0018, gi =0,25 r 0,06, r/=0,g5 + ,0,09, g=3,7o.

6. PenrreHoscr<ne xa6nrcgeru.rs pKS 2lSS-3O4

.-- 3To, o6terr - olplH I'I3 cilMblx flpKHx u ualr6onee nepeMeurbrx o6:nerros ruua BL Lac.
Kpacuoe cMeuIeHI'Ie , =0,,!17, vacca qelrrpaJrbHoro r{croqHr.rKa oueHr.rBaercq B lO1 -l}s M..

o6rexr Ha6rrcgarca 10-16. xl 1977 r. Ha cryrurrre FIEAo"l [26]; y reqeuue o*or"o
5,3 cyr c[erraHo 87 orAearuux r.rsnreperu.rfr B B,rarra3oHe oHeprufr 0,5 - 20 rsB. floqJTe ucKrro-qeHI'L MeElennr,rx luHefiHblx rpeHEoB I{ I.IcKrIIoqeHr{n li our,luo oTKJrogtrroull{xca rorreK

r /P.)
7,0

I .l4?Decruf,, KAO, r. 85

0
lr0

7o/,// /04/6 //42, //qZ/ p1 mxlq
Pxc. 6. cnexrp MourHocr, cefieeprorcrofi ranaKrxKr NCC 4151 (a) u pKS 2L55-304 (a

4 :-no ollrtrcecKlrM H peHTretroscrausa6ruoAeHutM l96E-198E rr,, N=7'16 [sl; d: no peHrreHoBcKflMna6nrogexuarrr 191 1 -l9BS rr,, .l/= 6 I I
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nonyrreH MacclrB, cocrofirrs{fi u3Jfi =75 oruocurenbgblxocrarKoB co crau[aprHblM orKIIo'

HeHI{eM A, =14,3%,
Ha cIIyrHuKe EXOSAT odrerr na6nnEalcs B E{aIIa3oHe 1-6 rcsB B I'IHrepBaIIe

31. X 1983 r. - 13.XI 1985 r. [Ipu aperraemr ]rHrerpupoBamrx 400 c 3a 3rI'I rpl{ roEa cAerlaHo

9 nerpepmnyx san[ceft cyrvrruapnofi Err{rerlbnocruo -85 u.Mrr o6pa6oralll{ 3rI{ AaHHbIe,

[pr{Bege5Hbre t 127] B Br{Ee rpaQuroa, ycpegruB 3HaqeHilf, oplf{Har B I{HrepBarlax EII{reJIb-

uocrrrc - 9,5 nn r{ yEaJrr{B 3areM MeEIreHHbre rpenAbr. Maccur oruoc}ITerlbHblx ocrarKoB

'horoK MHHyc rnuetunri rpeHg" cogepxrrr Nz =536 orcueroB c Az = 62%.tlptc,egf, Mac'

cto lg77 r. (cu. arrure) r gHaqeru{to 42, uonyuanl elryryy_ MaccI{B orHoc}Irenb-H1lx Qnyx-
ivaryr perr.inoacxoro roroKa PKS 2155'30 4 sa 1977 -1985 rr.: 'fy'= 61 1, A = 6,2%'- 

Cpemrxr KplIBaff npuBeAeHa Ha puc. 5,6: Ay = 1,3 t 0,3Vo,911 =0,81 t0'04, rf=0,31 I
- ot?;"?i,1;fi;crlr 

o6beKra, Bbrlmqrrertr*d srs orpa*rrqeHHoro ,r,repBarra qacror s o6'
nacrn P rz 160 MltH, rroKa3aH Ha pl{c, 6, 6. lloaropfleMocrb rIuKoB, I'IMeIou[Ix noIITfi o4I'
HaKoByro Bbr@Ty, o6ycnoaneua o4ro- t,t pyxro4rr{Hofi crsa}fiocrblo AaHHbIx o6cepna'

ropm EXOSAT: sce srfi Ha6[roAeHufl cEerlaHbr B reqen[e oceHrux ce3oHoB 1983-1985 rr.

InasHoe - TO, qro B CrreKTpe C Bbr@Kr,rM ypoBHeM 3Haqr{r\4ocM (-4,3o) [pucyTcTByeT

11]rK, [epr{oA Koroporo, 160010 t 0,002 omn, r rpeAeilax ouu6or goBrlagaer c Pe (rua'
qr{Mocrb ero s CM - uplrrvrepno 4,Jo) '

Ha prc. 6,auoralau CM, noryuenurui s [9]-ala I4p1 -cgftOeProscKoft 
rarIaKrIlKI{

NGC 4151. Cpanrngar creKrpbl o6orx o6beKroB, PKS 2155"304 u NGC 4151, srl[{Na, 'Iro
roJrbKo oAI{H nepl{oE BbIEeIIeH I{ Aaer clurHnti mrx b o6oux Olyqaflx: P = 160,010 nann,

npgqeM, qro Uau6Onee BaXHO OTMeTI{TI, 3HAqeH}If, [epI{OAa B IIpeEeIIax ouu6Orc @B[aEaIsr

Apyr c EpJ/roM, a taxxe cPe.

7 .Ol287,o6texr rma BL Lac

B $urrrpe Z 6oroanerrpuqecKr{e r{3MepeHl{ff BbmoJIHeHbI aBropaMu U] 18. lll 1972r.:
B rerreHl{e oKoJIO 2 q CAenanO 31 Usrvrepemle; [oOIe I{CKIIoqeHnfl CpeEHerO 3a HOrIb [OiIy'
qeH pflAocrarKoB c Ar = OmpO7l.

r'm
-401
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45 /,0 tri laea

Prc. 7. Cpesue KpnBEIe 6neo<a OI 28'l (4) r Mr k 335 (O
,, ro ori-,r"ararr sa6nroEerurM 1972-19E6 rr., N =l3li 6: tro peHTreHoBcKHMu3MopeHHetl,2l-22,

VII f 985 r,, N=234 [ 111 ; r =20 rvrror
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9ror xe o6beKr Ha6rm[arctr 8.I0. Paxurraosrlr\a lI _l2.ll1983 r. B reqemte 2,2 u: cycpeg-
HeHr{eM A/ ^, 5 Mr.rH [olyqeHo 22 uzuepewrt a $nnrrpe [. flosre y+urcHnr.nrHefiuoro
TpeHAa MaccrrB ocrarKoB uneer 42 = 01 0065. o6re4rum'3rr.r AilHnbre c [l] , nonyuaerr.r
cyvrrr,rapnrrfi Maccr,rB ocrarKoB Z-nerrqlu:iy'r =53, A =0i0068.

B 1986 r' o6beKr xa6nmgutcn s 6rrltarei HKo6nacru creKrpa (rcraeu-) HenpepbtsHo
B rerIeHI'Ie necxonrxnx uoqefi [28] . llacrr 'hoqefi" loKa3iura lartlernym [epeMeHHocrb
[oroKa c xapaKTepHbIMI{ BpeMeHatm 2O-30 MI,IH }I 6olee. Mu o6pa6oranr rpu 3a[?rc]r
c [epeMeHnocrbro B floJroce H (wuna BorIHbr 1,6 rracrra), r{Melorule Hau6onruryro Elr,rrerrb-
uocrr, tr h 2,2 ,t; oHu [oJlyqeH:u.2,3 u 5. xII 1986 r. o6uas Mr.rrejrbHocrb 3rr{x rpex uadrrc-
germfi oxono 10 u; cyrrarraapnoe qlroro ocrarKoB N, =':,8, A=6,1%.

3arervr pag llK-lrsuepeurui no sertuq.rue A 6rm [prrBefen K prlry V-senurwru; [on] {eH_
Haa erIIHafi BpeMeHHas [oc]IeAoBarerrbHocrb ocrarKoB uueer iy'- l3l, A =010068. pesynr-
rar cBeprKrr cnepr{oAoMPe noxa:auHa pr{c.7,a:A7, =010030 1 0m,0014, gn =0,45 t+ 0,08, tlt=0,94t0,07 gx3,5o.

Ha puc. 7, 6 grn cpaBHeHHs ttoKa3aHa peHrreHoBcK afl, KpwBafl. ceiQeproacxofi ralaxrn-
rcu Mrk 335 [11]. O6parqarcr Ha ce6a BHr.rMaHrre cxogcrlo IFyx KpuBbrx (urrporuft rr.rar-
cr{rvryM wysr'wit, uy6orufi r,r.ilur.ayrra) u ltx @Bla[eru,re no Sase.

8" NcC 73|4,EXO ll28 + 69t,iltzw 2

CefiQeproncxafl rillraKruKa NGC 7314 uafinoAiuracb na EXOSAT l0-l 1. XI l9g4 r.
[paKrr,rqecKu HelpepbrBHo B reqeHHe oKorro 5,9 v n o6racrn eueprufr 2_6rcsB [29]; swwn
rHrerplrpoBama 100 c. cserfir\4ocrb r.rcroqHr.rKa B I[.rarra3oHe 2*i0xss I* *q.iool'op..c-,
(Arr noctoauHoft Xa66na Ho = 50 rrur.c-l .Ir{uc*l) , VIcxoEt r,r3 peurregoacrcofi nepernreu-
Hocrl{, Tepngr \2)l aaer cJretrgirciurre oueHKr.{ wn napa rarraKrr{Kr.r; vraca M < 2.16i ii-;,
pa3Mep r -( l01a crur. Cpe4r.sf, KpIIBafl c [epI{oEoM-Po, noryveHHaff HaMr{ rloore cHflrr{fi

,
4t

I

'4r
4{

q2

0

-42

42

0

-42

Puc. 8. Cpemue peHrrEHo_BgIHe KpHBbre NGC 7314 (a), EXO ll2g + 69l (6-), rnasapa lll ZuD (a)
4 : Ha6nroEeHH! lo-11' 'xI 19g4 r,, iy'= 115; 6: na6rrogeHHn 29-30,III lgg4 f ,, N=25i e:Ha6trroEeHE.E1983-1985 tr,,N=72, Hnrepnan ycpegHeHrra no ea:e 20 M:ar (a) ,27 lrlutt (A u 30 rvrnn (e )
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Cpe[Fero 3raqeHl{.fi, IIoKa3aHa HZ prtc.8, a: N = 115 (uoOre ycpeUIeHI'Ifi roqeK B HnrepBanax

-5 rraun), A =27,2%; An = 39 t SVoi g n =0,07 + 0,05 ; $, = 0,56 t 0,1 6; .f ry 3,0o'

CeftSeproacrcaa,l.ro rr,r[a, rarraKrnxa EXO ll28+ 691 HeEaano o6uapyx<ena ua EXOSAT

t30] . Oxi rroKa3arra 6ucrpyro flepeMenHocrb c xapaKrepHblMl{ BpeMeHaMI{ or 15 nnrx Ao

HecKorrbKr{x qa@s. PeHrreHoBcKaff cBernMocrb auru*rr* I* x-2,10a 3 spr'c-t ' KpacHoe

cMerrleHue z =O,O43,paccro.sm{e [o Hee d'*260 Mnc (unx]10 =50 KM'c-t 'Mnc-t) '

Henpeprmnrre uarraepemrr peHrreuoBcKoro rloroKa (0,05 - 2,0 reB) BbI[orIHe[IbI 29-30.
III 1984 r. c rfunnrponn Str , ,.ur*. 7 q. Ermo cAe;raHo (nr1n cami Elurenrnofi :a11cu)

25 orAenrnui uaGpennfi rrpu IrHrepBaJIe r{Hrerpfipogam{s 1000 c. Peaynrrar HaIrrcft o6'

pa6orxu, flocfle yA{urermt.nipalonrricro.o rpegga, rrpeEcraBneH Ha pI,Ic. 8, 6'. A= 3l ,7%;

An =!4t 6Voi gn =0,82 I 0,08; r!=0,2! t 0,10; 9o 2'4o.

Kuasap 1llzi2 (z = 0,0898) HadrloEancf, Ha EXOSAT 18. XII 1983 r. HerlpepbtsHo

u ,.r"*on. 4,5 t c noipuanono l{HrerprpoBarus 1000 c [31] ; S{ana3oH enepruft 1,5-10 t<sB.

Hcxo,r ua 6rrcrpoft nipen eunocrrr aBropbr [3 1] onpeuen]ygl,fi papJi.yc uepnofi EbIpbI B IIeHrpe

(r ( 10r o crra) la .r *.."y (M x S.l}'t Md. Haura o6pa6orra sanucll [31] cocroflrla B BbI-

quc,regu[ orgoc]rrerrbHux orrlouemal 6 or cpe4lero ypoB6fl (y'{r = 16, A=10,9%\
gror xe o6r,err Ha6rroEarcq Ha EXOSAT 30. XI 1985 r. B &Iala3oHe HI'I3KIIx sueprufi

(0,05 - 2 xoB) B rerte6ue oKoJIo 7,7 u 13_21; [ocJle ytrurctloztfl cpeAllero ro[yqeu MaccIlB

oruocl{Terlbnbrx orlsloHenllfi , cogepxauufi N, = 5 6 ToqeK ; A = 49,4 %'

Ilyrernr [pr{BeAeH}rs o6olrx MaccHBoB x o6ufefi 4{c[epcI,IH flocrpoeHa cwi]0lsfl KpI{Bas

gfrr-n"pnog'u Pe (puc. 8, a): tr/ =72; L=25,8%; An =10 * 7%; 97 =0,81t 0,11; f =

=0,32 ! 0,10; 9= 3,0o.

9. Mrk 501 , NGC 7 49 , 3C 371 , NGC 5 506

OoroenerrpuqecK11e rafinrcgerma Mrk 501 (82 
-l_652 

+ 39) , o6tercra rrIIIa BL Lac' Bblror-

HeHbr aBropa*, 1Zf 1 l.IX 1976 r. r Qulrrpe V: s telqlet{,/re Horlu, 3a Bpel!!fi oKolo 1,9 q,

Cgerrallo 54 Uartrepermfl 6[eCKa. fIOCre Crtsrrff CpeAIIero HaMI{ rlofl]qeH MaCcI{B ocrarKOB

c-"enrrrnnof A, iOlOt18. 3ro xe o6beKr s 1985 r. Ha6llrc[arcx AcraHosrtN,t't Jlunyuo-

aoft [33] , ,.o"*a 4 uouefi, Ho trFr{rerrbHocrb rorlbKo oEHofi 3aIIEcI{ flpeBbllrlilrla 2_q. Mrt o6-

pa6oiann sarrlrcb, roryqe,Hyrc 9. VI11 1985 r.3aBpeMfl9-K9rIo 14O mln ($r.rnrtpB),BbIqI{c'

crII,IB orlclloueHl{ff or cpengero 3Haqet}rfl: N2 :66, A2 :Om,O233'

floue nprmegegr{.fl yKasausarx l3yx MaccIIBoB o.rur"ou (//' = 129) K, cpeEHeMy 3Ha-

qerurro A = O\O175 floflyqeHa cpeAHrrs Kpr{gafl, roKa3auuaff Ha pl{c.-- 9'ff= 51 (noc.ne ycpeA'

He'us roqeK r rrr.prur"x Lt'x 5..wH), A=Om,1ll4, Av =O\o077 tom,Oo26, 91 =
'=0,34+ 0,06, 0= 0,85 t 0,10; I x 3o,

Henpeprtaurre peHrreHOBcKI,Ie ua6nlogenus ceff$eproncrcofr ralarcrrr[ 1-ro TI'Ifla

NGC 7469 BbrroIIHeHbI na EXOSAT l34l 2. VII 1984 r. oE{oBpeMeHHo B AByx EIaIIa3o-

Hax eHeprl{fi:0,05 - 2,Owl-7 roB..Il,nnrerbgocrb3aIIlIcE -oKoIIo 5 u,acerotry'=28 orgeln-

tm

-401

0

401

0,02 L
0

Pnc. 9. Cpegxfin rrpurafl Mrk 501

= 20 trlnx

100

Ito IIaHITbIM OnTI,iTIeCKI,IX na6nro[enr.rfi 1976 u 1985 rr., N=51; r =

oooooo

4i



HbIx I{3Mepemfi (n lpyx suepreruqecKllx guauasouax). Ilocne y[alreHnfl nNuefrurrx rpen-
I{oB ErIf, grnx ganr.rcei crau[apruoe orKrroueu]re A= 12,9%.

Peryrnrar cBeprKH c [eprroAoM P6 uoraeax Ha pr,rc. lO,a: A7, = 4,8 + 4,0%,gh =
= 0,41 t 0,1 l. 3uavrrraocrb BorIHbI HeBbrcoKafl ($av l,9o), u qllcJro LI3MepeHlrfi Hesenfixo,
B uol_rsy peiulbHocrl,I oQ$_exra, oro{aKo, roBopur coBrra4eHue no Saae c oflr[r{ecKofi Kpr.r-
aofi [a-l - cM. prrc. 10,6:/y'=116, A =0*,0256, An =0^,012 101003, en =0,44t0,04;
I x4,0o.

O6terr rnua BL Lac, 3C 371 (c aKrr.rBubrM sEFoM rlrna y'y'-mjn2Krzrr), Ha6nrcganca

0

-4t

/,1 Paco

(a: 2.9il 1984 r., N =28).u onrruecxou (d;

101

45 lr0

Psc. 10. Cpeprr.re KpHBbre NGC 2469 B p€HTreHoBcKoM
ff= 116) Ar.rarra3oHax
HsrepBan ycpeExexrrr [o Oa3e 27 r'zrtru (O) u20 v.ula (6)

ll u 29. IX 1984 r. na EXOSAT c pasnuuurrMr{ romoularculr{Mr{ eunrrparrm B lEarra3oHe
0,05-2 roB [35]. cyuuapnoe airervrn Ha6rrogeru{fi 20 u. Aarcpu [:5] yraauBaror Ha 3Ha-
qlITeJIbHbIe u3MeHeHIiL peHTreHoBCKoro IIoToKa 3a BpeMfl - 18 Cyr, a TaKxe B LIHTepBaJIax
BpeMeHH or 8 u go 25 rwrrr.

Mo[enn HcroqHr,rKa c pe[ErrrBncrcK]rM ExeroM [peAcKa3brBaer peHTrenoBcKyp [epe-
MeHHOCTb c BpeMem{ofi_urrcalofi -l u glr ouepnd -0,4 raB. Ha ocHose oueHoK [apaMerpoB
llcrotrHl{r(a, aBTopbr [35] rroflararor, rrro.B ueHTpe Haxo4rrcff qepgaff Abrpa; Maccofi
M -< 2.70' Ms; r,onua'^ cBerr,rMocrb - loal-104s- opr.c-l (oanuo.ri o, uexaxrs*a uury-
qeHut; UIs fiocTorlHrlofi Xa66na lt napaMerpa KocMorromqecKoro 3ar!{eElrerffg [pr{Hf,To
@oTBeTCTBeHHo 110 =50 KM.c-r.Mnc-r,{o =0).

_ 
Mrr upo-auirlrn3r.rpoBarrr AaHHbre, floflyrrenubre ll u 29.IX l9g4r. c eunrrporra 3Lx

(crvr. prc. 3, e [35] ) , r cynartae oKoJIo 13 u ueuepexuft c apenaeuerro uHrerpraposarMs 500 c.
9ff'rurr^ cKopocrb cqera -0,03 suu.c-l . Peoynriar caeprrr 89 uopr,upoairHrrbrx 3HaqeHr.rfi
6' (ornocnrenbHbrx orKrroHerufi or [rraBuoro rpeHga; i = 37,9vr)'c nepngp, p6 norcasan

Taryy-e Po-lepnomruHocrlr co 3HarruMocrbrc g x 2,3 o: A1, - 6,1 t 2,7%i g,n =0,i4 t 0,0g;
{=0,82 ! 0,25.

PeHrreHoscroe [3ryqertrre cefi$eproacrofi ra.narrnrcr.r NGC 5506 c flEpoM z-ro ru11a



perllcTpllpoBaIlocbHactlyrHlxe EXOSAT HenpepbnHo B rerleHre _oKoIIo 2,8 cyt 24-27.
i tgse r. (2-7 xoB) [36]. Taxarxe,KaKBcrryqae NGC 4051.[11], o6pa6orKa 3rl{x AaH-

Hbrx [p]rBgra K cnny@u[iubHoMy pacnpe[efleur{rc orHocI{TeJIbHoro noroKa no $ase nepuo'

ua Po, uo c pralofi alnuutygofi H nesrrcorofr crarltcrl{qecKofi guaqlt'rocrwo: Ap = 1,0 t
!0,6%i gy =0,89 tO,l2, lt=0,41 !OJ3 a9=1,74 N=249; A=8,33%).

10. O6aop traHnbrx o Po fleproE{wrocru AflI

Bcero uauu [poaHarrr{3r.tpoBaHbr AaHHbre sadnrcremlfi 20 sHeraraKrl'IqecKl{x o6beKroB,

BKrlroqaff ony6nurosaHuble paHee pe3ynbrarbl 14,9, ll, 151, B ra6l. I 4aua cnogra sadlto

AarenbHoro Marepuarra (orfenruo-prfl onrr{rrecJ<I,Ix }I penrreuoBcKl{x uar*,repenufi), a raKr(e

AaHHbre snx Conqa [37] .

Ta6nuual
AaBHbre na6nrcgexrni Af f

NC,C 127s
NGC 3516
NGC 405 1
NGC 405 I
NGC 415I
NGC 4151
NGC 5s06
Nc,c 5548
NGC 6814
NCC 7314
NGC 7469
NGC 7469
3C 213
3C 371,
llZw 2

Mrk 335
M* 421
M*421
Mrk 501
ot 287
MCG{-30-15
BL Lac
PKS 2155-304
EXo 1128 + 691
CoIIHqe

t Ponrrouoacrge nr6[pAoHIrE

1968-1986
1968-1986
197 s -1987
19 8a-rgas
1968 -1988
197s -198s
1 986
1971 -1989
1 983 -1 985
1 984
1986
1984
1968 -1986
1984
1 983 - 198s

I 985
t9'16-L987
1984 -1 985
1 976 -198s
L972-1986
1984
t9'16-t987
1977 -r98s
1984
1976 -\98'.1

U,B,V
U,B, V
U
x*
U,B
x
x
Y
x
x
v
x
B
x
x
x
U,B, V,R
x
B,V
B,H'
x
V
x
x

* (V,R, II')

204
166
128
228
383
393
249
73
631
115
116
28
340
89
't2
234
204
231
51
131
107
s37
611
25
31925

5,2
6,9
5,6
23,3
11

1g,g
8,3
2,9
26,1
'ta )

2'4
12,9
3,3
37,9
25,8
t'l,2
2,9
3,6
l17
0,63
'))')
214

6,2
3r.'l

-0,004

B cpeuner"r E[r orrrur{ecKr{x r peurreuoBcKl{x na6nrcgeruli A.fll' A = 3,'l *t-2O,2% c!ot'
BercB;HHo. Cyuuapuoe nncno ur*eperufi rapuaquft 6necra AfI cocrasn ssv N, =2333 Errn

orlTl{qecKoro u.l[, = 3613 peHTreHoBcKoro E{a[a3oHa.
llapar,lerprr cpe[Hr{x KpHBbrx 21 odlerra (nxrrcvar Conmre) ' nocrpoeHHblx EIfl flepuo'

uafo,npnegenris ra6[. i. gocrorepHocrb flp[cyrcrBux ao $nyrryauuffx 6recrca Poocumt'

;*;; gyrr 
"re* 

20 ggeraraxru,{eo(ui o6texrbs HaxoA,}rrcf, B npeAefiax (1,7 -4,7) o'

t02

CnexrpantHtrtl rsaana-
golr (Ornrtp,

nonoca )



Ta6nuqa 2

CpeaxuePo -KpxBbre 20 Af,lf u Conxqa

l,l r0,7
2,0 t 0,6
0,7 t 0,5
9,4 + 1,8
1,6 t 0,5
2,8 ! 1,2
1,0 t 0,6
L,4 r0,3
1,7 * L,'l
39 r5
1,1 t 0,3
4,8 t 4,0
1,4 r0,4
6,L t.2,7
10 r7
4,5 r 1,4
0,8 t 0,5
0,5 r 0,4
0,7 i 0,3
0,3 r 0,1
9,4 t 6,5
0,5 r 0,2
1,3 I 0,3
L4 t6
-4.10-6

0,21 r 0,1.1

0,09 r 0,05
0,731 0,13
0,30 t'0,04
0,56 r 0,05
0,43 r 0,07
0,89 r 0,12
0,36 * 0,05
0,62 t 0,16
0,07 r 0,05
0,44 r 0,04
0,41 r 0,ll
0,08 + 0,05
0,34 r 0,08
0,81 + 0,11
0,55 + 0,05
0,44 r 0,08
0,34 t 0,14
0,34 * 0,06
0,45 r 0,08
0i48 r 0,12
0,25 r 0,06
0,81 r 0,04
0,82 r 0,08
0,33 * 0,03

0,64 r 0,10
0,54 r 0,16
0,19 t 0,25
0,82 t 0,23
0,07 t 0,09
0,00 t 0,0?
0,41 r 0,13
0,88 r 0,18
0,11. t 0,13
0,56 r 0,16
0,91 * 0,20
0,02 r 0,16
0,52 * 0,07
0,82 r 0,25
0,32 + 0,10
0,03 i 0,13
0,96 t 0,07
0,88 r 0,09
0,85 r 0,10
0,94 * 0,07

0,08 r 0,13
0,85 + 0,09
0,31 r 0,09
0,29 r 0,10
0,83 r 0,08

2,5o
3,6o
1,60
3,30
3,8o
2,7 o
1,7 o
4,7 o

l,go
3,0o
4'0o
1,90
3,4o
2,30
3,00
3,6o
3,40
l,9o
3,00
3,5 o

3,5o
3,7o
4,40
2,40
3,8o

)

)

0,54
0,44

0,96

0,99

0,41
0,78
0,1 1

0,56

0,92

0,42
0,82
0,32
0,03

0,87

0,7s
0,84

0,08
0,75
0,31
0,29
0,83

*Yp_oaeNr 3natr[Mocrn onpeaerroH no cpegxeft xpraofi uhna no cneKTpy Morrluocan.
O 6 o g n a q e H u e Auarra3ouoB : O - ouruqecxni, p - pearrenoacxri,

I l. Anarug pacnpegerreuuf, 0a3
Hau6onee Bepo.arHblft MexaH[3M aKTr.IBHocrH AflI, u KBa3apoB * AracKoBaq aKKpeqr{E

BeulecrBa Ha cBepxMaccIIBHyIo qepHyrc Eblpy. B raKofr MoAerIH peHrreHoBcKoe r{uryqeHr{e
Bo3HI{Kaer B o6[acrl'I, pacflofioxeHHofi uuoro 6luNe x rpaBr{Tar.proHHorvry pa4{ycy qepHofi
EbIpbI' qeM oflrl{qecKoe. EdII{ [pupo/Ia Ps-ueptopplutocrrr cBff3aHa c qepuofi Ebrpoi, ro or-
Hocl{reJlbHafl aMIUII{ryAa peHTreHoBcKux ocqmrlEtHfi Aor>rola 6rnr 6ottrue aMflJrr{ry[br
orlTlrqecKux. Moxer rlMerb Mecro raKxe Qa3oBbrfi cApr.rr Me)q5/ peHrreHoBcKoi i{ o[Tr.t-
qecKoff KplrB brMr{ 6tecra.

Ha6nrogaervrue y Afll peHrreHoBcKue ar$fi.l4ryilar A1 B cpeAHeM flpuruepHo B 7 pas
rrpeBocxoA,rrr olrur{ecKue aMnfir{ryAr,r (8,0 r2,9 l,r l,l t 0,2% aoraercrBeHgo, cM, ra611. 2).
llro rcacaercq $as, ro rorbKo Elts 4 o6beKroB - NGC 4151, NGC 7469 uMrk42l _ $aalr
oflp€Aefle]Ibl B o6o[x Arlana3ouax - orTtlqecKoM LI perITreHoBcKoM. B cpegrerrl Ntfi. Hrlx
3a[a3AblBaHr{e rlo 0a3e o[TLIqecKI,Ix Bapl,Iauufi (c nepro4orta P6) no oruorueHuro K pegrre-
HoBcKITM BaplraUr{rrM cocraBrrf,er L-0 =Vor, - [p"r, = 0,10 t 0,10 (ogecr npe$rolaraercs
raKxe, qro Arn scex Afll I Apl <0,5) .

Tarc rax B dorlbtltrIHcrBe cflyqaeB Soprr,Ibr cpeErrHx Ps-xproru cyuIecTBeHHOoTJrI,IqaroT-
cfl oT cI{HycoI{AbI I{ }IMercT pe3Ko Bblpaxem{btri MI{Hr{MyM, B EanbHefirxeM 6yEeM aflaflu-
3UpOBaTb TOrrbKo sasrr mlmarvryl"roB rr,

NGC 1275
NGC 3516
NGC 405 1

NGC 405 1

NGC 4151
NGC 4151
NC,C 5506
NGC 5548
NGC 6814
NC,C 7314
NGC 7469
NGC 7469
3C273
3C 371
lllZw 2

Mrk 335
Mrk 421
Mrk 421
Mrk 501
ot 287

MCG-6-30-15

BL Lac
PKS 215s-304
EXo 1128 +691
Cornqe

o
o
o
P

o
P

o
o
P

P

o
P

o
P

P

P
o
P

o
O, I4K
P

o
P

P

O, rIK

t03

O6tert 'Cnexr- 
_

panr,Xr,lfi
EHarraSoH

Ah,% th
(MaKcuMyM)

v
(rr,rUnr,rruyrr,r)
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/r0 eo

pnc. I l.pacupeEenenue Qas rrrmrnruynos 6necxa I '(4) H HopMl{poBilHurrx Sas .o6' (A aas 20 Afll
Oatu Coaxqa H "aHrH-CotErr8" o6o3HaqeHbl crpenxaMu E 3HaKaM}l g, o

C yuerorvr cpegHero 3a[a3AbrBaHut Alrlt = 0,10 nce o[TI{qecKHe Qasrr ry' yh,IeHbIImeM Ha

0,10, nonyuas raxuru o6pasoru cllcreMy KoppeKrIIpoBaHHbIx 6ag 9' (crtr) noore$mfi cton'
6eq ra6n. 2) , Cuman Clonrqe "Toqe,rHbrM" o6beKroM, ero draay ocraBJlfleM HeI{3I![eHHofi:

0'"'= 0...[nx o6rercroB, r{Meroulux }r olruqecKr{e, rr peHrreHoBcKl{e QaerI 0,8 KaqecrBe

t1t' trpr,rwrvlaqM cpe,q,Hee 3HaqeHlle Mexro/ 4pear u KoppeKrl{poBaHnoi ry'orrr.

Pauee yKa3brBtrrrocb, rrro Oa3br lt Aflf , iro-sfiE[Itaol,ty, pacflpeEerleHbl Hecryqaftxrrrvro6pa'

3oM u B cpeAHeM uMeeTcff urrr{ TeHEeIilII{fl K KoHUeHrpaISr[ Sas x Qaae 0 Conmla, ErII{ reH'

AerilIr{f, 6rrrr s nportco$ase c Conrulervr [ll, 15, 37].- Coaoxyruocrb 2l $aal;. lt'
(cru. ra6n. 2) uosuonxer cyryrb o rtogo6gofr 3aKoHoMepHocrl{ 6o[ee o6ocxosauno.
' parnpa4 renne eae Mr{HuMyruoB 6necxa ry'' hoxagago Ha puc. 11, a. Bu4ro, uro gefi-

cTBr{TerrbHo r{Meercfl HeKoropas reH[eHIIrIt $as rpynnr,rpoBarbcff B El{a[a3oHax 0,75-1,15
n 0,25-0,60, T.e, B6III{3II Saa, "cltxxpoHHblx }l acl{HxPoHHbIx" c CortIflIeM. B nepnyrc. ,rpyrt'
ny Bxo4{r 12 Afll cpeEllee 3HaqettrIe Sas gnn ruax p'1 '=0,91 t O,O4 (rut'Conryt1 0 o' ^ ^ -

=b,83 t 0,08) . Bropar rpyrra cocrorlr lg 8 o6rcrroB co cpeggeft Qazofi 14 = 0,41 t 0,04
(atrubasa Ers Conrua flo '= 0,83-0,5 = 0,33 i 0,08) '' 

O6osHa'{[B x =2 I {' - *'rl',BBeAeM ws, AflI. cl{creMy HopM}IpoBauurrx $as

(lxl' x ( 1,
* =l 2-x, x2l.
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coorrercTBylcrqee padpeEeJreur.re q0 rroKa3ano Ha plrc. ll,6: rugxo, vro Saarroe [orrflr-
cf,HaEBerpy[[bl:s6rtugltOo -0 (rmu "anru{olrrilIa", o) u a6rrau OO ry I (a6ru:r $asu
Colnqa, o) . CrarwcrutlecKqff EocroBepHocrb pa3gerreHux Saa ua Ee rpylubr, olpeAerreHHafl
ro Kpurepurc [38] , cocraan aer -2,4o (ypouenr sHa.Mrurocir 9A,4%) .

12. 3araroqerure

B [4, 9] fi3lroxeu prg coo6paxerurfi s nonrsy Kocr\donofl,rqecKoft r.{Hrep[perarl$Jr Po-
oOIIHTIJIfiIIUI. Cyrr rluore3bl @crollr B TpaKToBKe P6 lepuo4luuocrr{ KaK ymraepcalrHoft
rrlKaJrbr BpeMeH[I 51A "Ufiponbrx ,ra@B", IIJILI KaK "ApenaeuHirx [epuoAHrrecKr,rx Snyrcrya-qrft upocrpaucrBexuo-BpeMeuuofi uerpuKu". Mbr nprgepra{rarra, 

' 
srofi rmoierur, no-

cKOJrbKy arrbreprnrllBHbrx npegnouoxeruafi, 3acJryx[BardUr{x BrrgMa6r{.ff, 11o n He
BbrgBr.rHyro.

C rotlKl{ 3peul{.fi KocMorloruqecrcofi ruroregrr xau6onee I.IHTepecHbrM lrpeAcraBll.f,erct
cpur Qasrr PsocrryUmfrrPau rrpaKrr.rqecKlr rorrHo Ha 180t rraexgyADyMf rpyrlflarvrr,r. A.III.
3ro uaaoprr Ha MbIcJIb o Bo3Moxnorvr rny6ororvr Qruluecrou cMbrore pa3gerremtr. Kaxnx-
IIII& c[creMar]IqecKnx paenuuui tro raKuM rlapaMerpaM, KaK o u 6 (acnaropualrbHbre Koop,
4lnarrr) ,z , d, M, ycrauoBlrrb He yEaercfl.

CIFrr, Qasrt, 6nuarufi x 180o, HaBoEIT Ha aHilltorrrrc c 3epKitrrbHbrM orpaxeur{eM, Korga
[paBoe MeHf,erc.fl Ha rreBoe rrpr{ cMeHe sasu (nanpr.rMep, BtrmrrleHr.rr) mrcxe na 1g0o. }I,
Aarlee, MbIcJIb o6 'brpaxennoM IW{pe" npIrBoEI{T K ugee o6 axrueeu4ecree, 143 Koroporo,
Bo3MoxEo, r{ @croffr o6rerrrr, ac[HxporrHbre c ConItrIeM (crr. rarcxe [37]). Oaraxo gra
6onee yrepeHHblx BbIBoEoa rpe6yrotcr HoBbre EaHHbre o 6ucrpofi [epeMeHHocT]r A.rIf -oco&HHo peHTreHoBcKI{e, [oflyqaeMbre @ cnyrHHKoB. Ilocneppee oco6enHo BaxHo 41E
cKelrr{KoB, Koropbre He [epecraror yKa3brBarb Ha 6rusocrr flepr{oAa px rc llg cpe.u{eco[-
Hertrrbrx cyroK, lrrHopr{pyfi ror $arr, uro o6cyxgaenarrl uepuog 160,0101 (t1) wn3aMer-
HO Orlnqaercff or cyrouuofi rapMormKr{ 160,0000 rram.

O6parurvr oco6oe BIIUMaHHe Ha pe3yJrbrar, nonyuermrni 3Aecb EIrf, o6rercra PKS 2155-304.
.IIra groro o6beKTa rrpoaxarrl{3l{poBaHbr roJrbKo. peHTreHoBcKI{e ,qaHnbre, floflyrreHxbre Ha
crIyrIII{Kax' 3a rlpegeJraM[ gewofi arrvro@epu, ]i oHr{ c BbrcoKr{M ypoBHeM 3uarmMocr}r
(- 4,4o) roKa3aIlr ltpucyrctBue flepl{oAa 160,010 (!2) wm. Uocnenrmfi 3narrr{Mo orrrlrqa-
ercff or 1/9 cyrorc r.r B [pegerrax ouna6xn coruagaer c pe.

T aGnuua 3

3HaqeHufl tleptroAa n Kpacrloro cv'f,uleH,ufl. z

O6rexr P, lour , I o6rext I e, lau z

NGC 1275
NGC 35 16
NGC 405 1

NC,C 4151
NGC 7469

'160,0094 (r 8)
160,0100 (t 9)
161,6 (r 1,8)
160,0103 (t5)

159,98 (r 3 )

0,0178
0,0088
0,002 3

0,0033

0,0167

3C2'13 160,0105 (r 7) 0,1580
Mrk 335 L62 (t 4') 0,0251
PKS 2155-304 160,010 (t 2) 0.11?

Connre 160,0101 (t 1) 0

B ta6n. 3 upmegenu 3uaqerl{ff rlepuoAa Era Conrqa u 8 A-flI, oup[eJlegHbre K Hacrog-
IUeMy BpeMeHLI IIO CleKTpaM MOUIHOCT14, BrgUo, qTO 36aqeH4fl 11epUo[OB aCeX 8 BHerarraK_
r[qecKHx o6tercrog B [peAeJrax ouru6or coBrraga]or c Pl Conruri. lI oro - Hecvorpf Ha
rpoMaEHble paccroffHHr, a raKxe cKopocrl,I yaurcHufl., xapaKrepr,r3yrcrque o6rercru.

3ror Qaxr, gs.firrrfi c{rM lto e6e, gnx MHorr.tx nr,rrnr4lr-rarc Sautacurvecrufi u gax<e
a6cypgttfit u He I{MeIou${i pasyrvtroro o6rscneru.rs B HauEM Mupe, Errff Koroporo acrpo-
$r,rsnxu [pr{BbrK[r{ ptrcoBarb MoAerrb Bceneuxofi, ,og*nrrorrlefrcr nprml[natr o6uefr
TeopruI oTHoCI{TeIIbHOCTU. HaAene,o[HaKo, Bcerenuax, Bo3r\{orcto, ropa3Ao l{HTepecHee
u 6oraue, qeM MbI ce(le npe[craBJlffeM (r.e. a paMKax craugapruofi MoAerIE, ocuosaHuofr
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Ha npecrroByroft rAee Eonruroro B3pbIBa, crvr. [4,9' 15]).I'Isaectuo, HacKoIIbKo BeIIIIKo

puaaio"*a MexS/ geficrenrenruurral.r caoicrBaMll MI{pa H ocHoB}IbIIvd{ 3aKoHaMH $usurca

r acrpo$usrxu.
enroprr 6narogapnrt C.A. Eongapenrco, E.I,l. Jlutuoperxo , H.!. Cyr*rqe 3a uoNoIIIb B

o6pa6orrce Marepr,rafla. Mu rny6oxo flpr,r3HarerlbHbl raKxe B.(). Paxnr'aoay n T'Tepuepy

3a rIp[cIIaHHbre HaM AaHHbIe o HafiIoAeHr tx OJ 287 ra NGC 7314.

30 rraapra 1990 r.
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v.uK 520.16

I,I3MEPEHI,I.g trKOCTH HOqHOTO HEEA
B KpuMCKoft lcrpoolEgnqncroft oECEpBATopuH

I0.C. E$urvron, B.I,I. EypHaurer

Henrepenne fipKocrl,I Hot{Horo xe6a r Kpur"rcxoft o6cepnaropnu 31 rrlax u 4 uro*rs 1989 r. s nolocax
UBVRInoxasaJlfl, I{To: 1) nruepeunaa rrpxocrb u n-oKa3arerlu uBera OoHa HoqHoro ue6aa seHute xapax-repr.r3yrorcrBerrr.rrruHaMr.rV=2lY8lo",B-V=lyOZ,U_n=_O?qZ,V_R=ly13,V_t=ZfiaiO;
2) xpxocu co6crgennoro cBeqeHl,tfl HoqHoro He6a sr\4ecte c uolcaerxoft or HaceJIeHHbrx [yHKToB B.oK-pecnrocrtx obcepuaropulr V = 22y5lo";3) oxnag [oAcBerKH or HaceneHHLrx [yHKroB Mr.tHr,rMaJren B
BOCTOqHOM HAIPABNEHI{H I,I MAKCI,IMAIIEH B 3AIIAAHOM I,I CEBEPHOM, IEE COCIABJI,IET HA 3EHUT}IOM PACCTO-EHI,III45" aenuuuy aV * O?151d'; 4) axnrouemle MecrHoro ocBerqeHfl, yBeJrur{r,rgaer.f,pKocTb Horfioro He6a
Bo BceM orlrl'I'lecKoM [r{arn3oHe ua 10-20%, oco6euno B roxHoM r{ ceBepHoM HaflpaBrreHlr.ffx.

THE NIGHT SKY BRIGHTNESS MEASUREMENTS AT THE CRIMEAN ASTROPHYSICAL OBSER.
VATORY, by Yu.S. Efimov and V.I. Burnashov. The measurements of the night sky brightness in UBVRI _
bands at the Crimean Astrophysical Observatory were made in 1989, May-gt and June 4. The followingcol"lul9ll are made:1)the mean measuredbrightness and coloisofthenightskyinzenithare:Vl
= 2l?81a", B - V = 1?102,U-8.=-Of42,V --R = (rC3, V - i=ZyriO;2) theintrinsicbrightnessof the night sky in zenith is V = 22!51o,,; 3) the light pollution has the minimum in the east and maximum
in the west and in the north directions where it isequal to aV=O!51",, atienitfrAirt*".if ;+ti;;6h;pollution from the local illumination increases the brithness ofthe night sky at all optical region t o to-Zifj,mostly in the south and north directions.

OErurrur u3 ycJIoBHIi HopMaJIbHoro Qyurqr,roHr,rpoBaur,rfl acrpoQr.r3uqecKofi o6cepBaropr{}r
flBJIf,ercfl MI'IHIIMIITIbHaE 3alblrleHHocTb aTMoc$epbl LI Mr{Hr.rMirrrbubrfi ypoBeHb flpKocr[ Hoq-
Horo He6a. BunonuerMe 3fl'Ix rpefoBanlli BeEer K pa3Meueur,rrc o6cepaaroprfi n ropax, uga-
JII{ OT KpyrrHbrx Hacerrenubrx rryrrKroB, K coxareuuro, trpolleccbr yp6aureaqnr, pocr ropo[oB
B oKpecruocrax o6cepuaropfifi Heu36exHo upI{BoAflT K yBerrrqeHuro 3acBerKlr Hoquoro He6a
I'lcKyccrBeHHbIMlI I{croqHI,rKaMI{ cBera. HsgecrHrr cr.y.uwl, KorAa ypoBeHb cBeroBoro 3arpa3-
HeHr{ff Bbrpacrirrr Karacrposuuecrcn 6rrcrpo, [pr{MepHo Ha lm sa 10 ner [1, 2] .

HeAasHo ony6JIltKoBaII [poeKT MexryHapoAHoro cortra[renlra tro oxpaue o6cepnaroplri
or cBeroBoro 3arpff3ueuur [3] . Brilo grrscneHo! rlTo MecrHble I4croqHLrKr.I cBera Aaror 3Ha_turerrHui BKnaA B floBllrueHue f,pKocrr.r Horrnoro ue6a [4J .

Kpuucraa acrpoQusuvecKafl o6cepBaropr,rff Haxo,ryrrcfl HeAilaeKo or AByx KpyrrHbrx ro-
poIIoB; CruSeponons lr Eaxwlcapaf,! B He[ocpeEcrBerurofi 6rusocrr or rpylrrbr ie6onrruzx
cert t,t noceJrKoB. flo[brrKa orrpetreneu]rfi rcxoAaruefr or Hr.rx 3acBerK]t ne6a 6rura trpe[flprrHr-
ra eule s 1945 r., rptl nu6ope Mecra Errfl o6cepearopr.ru [5] , oxagarocr, qro yxe B ro Bpe-
Mq' rloqrl'l [orIBeKa Ha3aA, 3acBerKa or HaceJreHHbrx nyHKToB, pac[onoxeHHbrx B ceBepHoM
HalpaBJIeHm{, 6rua BnoJIHe oulyruuoi. K coxareuluo! MHoroqucJleHHbre HeolpeAeneqgocrpI,
cBfl3aHHble c upllMeHrlBlueica rorga anuaparypofi, 3arpyAuflror [pffMoe co[ocraBreg[e [o-
nyr{eHEblx n [5] peoynbraroB c pe3yflbraraMr,r flocfle,qHrrx ler. flcrro, qro co BpeMeHeM ypo-
BeHb 3Tofi 3acBerKI.I 6y,4er sospacrarb, co3[ilBas cepbe3uyro olacHocrb Anr acrpogoMuqec-
xux na6nro4enrfi a ceuepuofi u ceaepo-aocroquoi qacrqx He6a.

!44 npegoropauenl'Ifl orpuuarenbnoro BJruflHua lrecrnofi 3acBerKr Ha acrpogoMr,rqecKr.re
ua6rmAerurR a 1945 r' npu co3AaHHI{ KpAo fi6Irt6 rrpta]rffro cfleuuaJrbuoe [ocraHoBJreHue
lpaBl{TerlbcrBa o6 ycranoaneHlrll 3aul}Irnoi goHbr c paAr.rycoM 3 xru rorcpyr o6cepaaroprr
c 3arlpeqeHue14 g Hei KpyflHoro crpol,rrerrbcrBa r.r comacoBaH]rfl BcfiKoro lIHoro crpol,rrerrbcr-
sa e srofi 3olre c [p€3EIuyMoM Aragewlr uayr<, K coxarreHuro! c caMoro HaqaJra Ha reppr,rro_
plu KpAO 6ruto uaqaro crpourenbcrBo xnrroro [ocenKa, rrpeAofipe4enraBuree ueyrcrouurrfi
pocr nrecruofr eacserru He6a.

Poc.r orcpyNarou.u{x o6cepaaropnrc ropoAoB r,r ,,oceJlKoBr a TaKxe flpoAonxarcueecfl
crpol'ITenbcrBo HoBbIx o6tertog Ha ee Tepplrropr{u, Aerraror BecbMa arcryanruofi 3allaqy
Kolrrpong 3a ypoBHeM 3acBerKrl HotIHoro ue6a or MecrHbr.x H AaJrbH[x r,rcrowr.rKoB cBera c



IIeIIbTO He[OIIylIleHr4f B AanbHefr IXe M pocra cBeroBoro 3arpf 3HeHI'IrI

cB era 1 pacrloJloxetff blx Ha Te ppllro pI'IIr o 6ce pB aro puI,I.

lfuxe fisraraercr MeroEI,IKa u3MepeHI'IrI fipKocrll sowroro ue6a

I,IX OCItOBHbIe pe3YnLTaTbI.

XOTfl 6bI OT }ICTOIIHI,IKOB

u KpAO r rpl{Bogflrcfl

Mero4lxa Ha6[IoAeHHft

Oupe,feneuNe 3acBerKlt He6a or 6lrxgux I{ AanbHr{x I{crotlHI{KoB cBera rlpoBoAtrlflocb E

ADe flcHbre 6esnynnrre JrerHr,re sou,t: 3 I vrafl-l utoufr. 14. 4-5 uwr.a 1989 r. I'Iartaepeuua npoBo'

wrlucb Ha 3eHI,ITHbIx paccrornr,Ilx 45 r 60' B Ha[paBJIeHI,Iffx Ha BocroK, Iorr 3aIIa[ ll floilrcc.

Bce nsueperufl rrpoBo&rnucb B o6nacrax He6a, yAaJIeIIHbIx ot Mneworo nyrl,I, Il HatuHzulrcb

I{ 3aKaHIMBiIIII{cb I,I3MepeHI,IfiMI,I flpKOCTI,I HE6A B 3EHI,ITE. ftIA PASgETTHOTO OIPCAEIICH}Ifl

yponneft 3acBerK}r or 6ruxHux u Earlbrllrx lrcrorrHr,rKoB I,I3MepeHlIf, Eenanucb B EBa 3Taaa.

Ileprar cepnrr r,r3Meperufi npoao4lrracb Bo Bcex I,I36paHHbIx HanpaBleHllflx IIpu o6bltfioM

cBeroBoM pexlrMe B rroceJrKe Hayvuorvr, rge pacloJloxena o6cepBaropl{f : BKrIIoqeHbI yrll'IqHoe

OCBCIIEHI{E, CBETI,IJIbHI,IKI,I Y PflEA O6bEKTOB, OCBEIUEHI'IE B XI'IJIbIX AOMAX.

Bropax cepfis H3Mepeuufi trenalacr [p]r orKJlrcrteu]IblxI,tcrorIHI{Kax cBera: 31 uas-l utotts

6nuo uonnocrbrc orrglpqeuo Bce ocBeuleul{e Ha scefi Tepp[TopI,II4 flocenka, 3a I,IcKrIIoqeH[eM

orEerrbHbrx o6beKToB, a 4-5 uwl/.n orKrrroqarrocb rorlbKo yrlfiqHoe ocBeuleHlle, TaK KaK BBI{Ay

[o3Agero BpeMeu]r Haqala urrrepenufr Apyr]re rIcrorIHr,rKI,I cBera Ha reppl,ITopI{[ [oceJIKa 6buIH

yxe BbrKnroqeutr. Hsuepenufl-fipoBo,fgnucb no cxeMe:3eHI,Ir,BocroK (z = 45' 60"),wt (z =

= OO, +S') , 3araE, (z = 45,60o f, nonrcc 1z = 45" ), 3erII,Ir. B rcaxEofi roqKe npoBoEl'Inocb oE'

Ho [oJIHoe ]r3MepeHue flpKocrlI ttotuoro ne6a.

AnnapatYpa

Ha6lrogernar 11poBolplmrcb Ha reJrecKorre A3T-11 c noproulrrc Srncroro rlorouerpa'no'
nflpr,rMerpa KoucrpyKrrutr B. Ilur,rponrr [6] , Ilpu6op o6ecue.Il4saer o[HoBp_eMeHHocrb ll3Mepe-

1r1afr s uonocaxUBVRI c rrenrpaMlr 0,36.0,44 0,53; 0,69; 0,83 r'trcu. Hcu.omsoralcx pe-

xt4M IIoJIflp[3aUI{oHHbIx norueperuti c pa6ouei glra$parrrlofi maMerpoM 20" npu BpeMeHI4

naxourergq 10 c e raxgoM lr3 8 [oJroxe]Mfr Saroaofi uIacruHKI,I. B gto&t pexl'IMe KaxEoe

Ha6rro4errue cocror.rr tr3 BocbMr.r reueperui o6beKra I,I o[Horo ll3MepeHllff Qora. B Harlrux I{3-

MepeHLIffx o6tertou 6rm Qon ue6a, a poru $oua urpan reMuosofi tor'

Kanu6Ponra

ffrx uepexO4a K 3Be3EHbIM BeII[qI{HaM c rnagparnofr ceKyHEbI gyrr'r Sou B 3enure rtpt4ufl'

3brBaJrcfl rc 6orovrerpnqecKorvly crar{Eapry s tofi xe o6fiacru ne6a, ucupaoJleHEoMy 3a 3K-

crr4grlr.Irc, ,irrrrt. B xaqectse rarofi saeagu 6rua art6paHa HD 130044c xapaKrepl'IcrllKa'

u*t V = 6?74,8 - y =0f28,IJ- B = 0IOt. tar< KaK 3rr]rrroKiBarerr.IqberacoorBercrBylor
raKoBbrM EIrfl HeroKpacuesuefi 3Be3gbr FOV,ro ana HD 130044 6rulu npunrrbl rI'IrII{rIHbIe

EIrfl raKlrx 3Be3E rroKa3arerru uBera V - R = OY 18 u V - I = 03 18. Kos$SuuI'IeHrbI sKcrlIH-

Kqr{u orpere"y"":}: nape saeogIID 1_3-0044 tr HD 126131 cnerrpalrroro rcnacca Ao,

rrf, Koropo!, v = o, t2, A - V =0f09, U - B =O':1O8, V -R =0104, V - I =031' Iloly-
r{esHbre r-oooQr.rUuenrbl 3KcTI,IHKUI{I paBHbI: Oy=0,88,06 =0'59, Uy =0,37; Op =0,28,
er = 0.15.' Ilepexog or r,rHcrpyMentalruoi clrcreMbl ubvri x crangaptuoi cl4creMe UBVRI uenad:,cs no

$opvryrau
LV = Au - 0p87 A(b - u)'

A@-n = 7,2434(b*u)'

A(U - B) = 0,988 A(u - b),

A(V - R) = 0,953 A(u - r)'
A(V-D = 1,126A(u-i)'
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Perylrratrr

Pe:ylrraru Ha6nroAenufi co6paHbr s ra6r. 1,2, e rcoropbrx Arlr KaxAoro HanpaBJregurtr
3eHarHoro paccrorrHl,Ifl yKa3aHbr: MocKoBcKoe BpeMq cepeAI,IHbI HaOrIroAeHI,Ifi, uacosofi yrol,
3l(Baropl{iulbHbte I,I raJIaKTI,IqecKfie r(oopAl,IHarbr r,I pe3yJrbrarbr Lr3MepeHxfi B cKopocrflx cr{era
trMIIyJrbcoB 3a ceKyHAy r,r B 3Be3EHbrx BeJlr,rqlrHax c KBa[parHofi cexyHgnr ,u,yrn B r(ax,qoi
nofloce.

Ilolyueuurre AaHHbte cBr4AereJrbcrByror, rrro rpKocrb He6a s o6e uowa cr,rJrbuo Meuflrracb
c a3I'IMyroM I,I c 3eHIlrHbrM paccroflHr.reu. Ilplwtrofi :roro frBtrfl.erca coBMecrnoe AerlcrBr.re
cBeToBoro 3arpr3HeHl,Ifl OT MeCTHbTX LI AaJrbHux HcTor{H[KoB I,ICKyCCTBeHHOTO OcBeIIIeH[If,
co6crseHHoe cBeqeHI,Ie ue6a u pasluuurrfi BKnaA 3Be3AHofi r.r 3opaKiulbnofi KoMrroHeHr.

no/'r,
,?

40

Pnc. l. Bnuxmle AanbHeft 3acBerKr,r
MecrHoe ocBerrrelu'te BblK.IrroI{eHo. Hsr.,repeHua 31 Mar - I HroHfl 1989 r. Ha 3eHHTHoM paccroarclr,l 45o
B Ha[paBneHl{tx Ha nr, 3anaE, noJrloc B flonocax UBVRL flo BeprilKalru yKa3aHa orHocgTenbHafl rpKocrb
He6a n eguxuqax flpl(ocrH H-e6a n:eHme,6es NcnpanneHr.rfi 3a Bkrrag 3Be3EHor H 3oguaKan[,Hoi cocran-ngrourux Qoxa He6a.i - tor,2 - 3a[aE, J - nonrcc

nt,/noz

?uc. 2. Bnusttue AanbHefi 3acBerKr,r
ll3MepeHrls 4-5 trrcHq 1989 r, Ha 3eHl{rH,brx paccrorgr{ix 45o (sarurpxxoBat{Hbie cron6nxu) u 6oo (nyc-
rure cron6rocr),4 - nocrox, ocrarlbHbre o6ograqexas cM, Ha.pltc. 1

10s

2r0

7t8

ltd

lr/

lr0

2,0



Ta6llrqa 1

flproct Hoqxoro xe6a r KpAO 3l r"ras-l uroxe 1989 r.

Ha[paBneHrle ?rrocr t a 6 I

Mecruoe ocBelueHfl e BKJrIoqeHo

3eHur

z=0"

Bocrox

z=45"

IOr

z=45"

z=60"

3anag

z=4J

floruoc

z=45"

3erut
z=0o

3anag

z=45o

z=6O"

flonroc
z=450

IOr

z=45"

Klr
z=600

3ertur
z=0"

oohoz?s

00 14,8

o0 22,6

00 28,0

00 35,2

00 43,3

oohAsy2

00 55,7

01 00,6

0l 06,9

01 15,9,

01 20,8

+45o

+25

+10

+90

+0

-15

76",3

7,4,8

1,3

348,7

209,3

123,0

7 l",g

21L,2

240,2

t23,0

11,9

359,0

l4hs6m

2l 08

15 16

Ls 2t

5 1028

s 1037

Mecrgoe ocBeI{eHI{e B bIKnlorIeHo

oh $h42m

L0 49

l0 54

11 00

16 09

t6 t4

+45ooh

18

n

0

+28

+0

-15

+25

+90

5

5

.fuaaonnn gatcserK& llpeAcrarnerure o trpKocrr{ He6a B o6e HotM [pl,tBbuopqexHoM MecT-

HOM OCBeTqeHUI{ EarOT ptr9. I U 2, rEe nOxa3aHa OTHOCT{rerrbHas spKoCTb He6a B pa3Hbrx Ha-

npaBJrerruffx, BbrpaxeHHaa B emHr{rlax rpKocrr{ HoqHoro He6a B 3eHr{Te (6es yuera 3Be3ABOft

r{ 3oElraK:rrrbHofi cocraBirsrcry,rx cBerreHr{fi Ue6a). I,IS cpaaueuu, plrcyHKoB oleEyer, tlro B

Horrb 3l Maq-l rrron.fi 1989 r. c &[ee BbrcoKofi oruocr'rreJlbgofi anaxHoctblo flpu z = 45"

1t0



b nd nb nu nr ni

MecrHoe ocBeureHI,Ie BKJIIoqeHo

+ 59i2

-13,3

+45,3

+3 3,8

+5 8,5

+27,4

+s1i4

+63,0

+5 7,8

+27,4

+34,8

+24,7

160

2t?g

104

22,4

120

22,3

t24
)7 '.'

155

22',0

132

22,1

10s

22Yq

159

22,0

154

22,0

136

22,1

111

21,8

103

22,4

104

22,4

t92
22y4

169

22,6

187

22,5

204

22,4

263

22,1

Lts
22,3

148

22r.7

257

22,r
278

22,1

207

22,4

178

22,0 
.

166

22,6

148

22,7

162

zty3

16l
21,3

163

21,3

184

21,2

220

21,0

t82
21,2

l0t
2tYB

221

20,9

372

20,4

t7t
21,3

175

20,8

r6l
21,3

109

2t,8

s96

2oy4

733

20,2

.602
20,4

6',18

20,3

790

20,2

699

20,3

827

20,1

1 169

t9,7

632
20,4

625

19,4

64r
20,4

405

20,9

750

tsy I

I 187,

18,5

92s

18,8

1044

18,7

tt64
18,6

1 178

18,5

589
tey3

t272
18,5

t7 49

18,1

905

18,9

988

18,5

10r5
18,'t

607

19,3

Mecrltoe ocBeureHue BLIr( JrloqeHo

404

2ors

(raurtpuxonauHble crorI6LIKu) rprcocrr ue6a 6rura Bbrrrre, qeM B Tex xe Ha[paBJleHuffx B

Hoqr 4-5 ErcI{f, 1989 r., oco6ellHo B 3aIIa[HoM ceKrope, B HaflpaBrreur,ru Ha Baxq[capait_
Cegacrouoln.

MecrNaa 3acaerKa, Brcnroqenue MecrHbrx acroqHr.rKoB cBera (yflrlrrHoe ocBerueure, ocBe-
uleflI{e BI,ITp}IH I{ nOAbe3[OB xr,rl],rx AOMoB, pfiAa O6beKrOB rra Teppr{Topr{r{) 3aMeTHo yBeJII{-

Itt



Tadnuaa 2

flpxocm Ho{Boro ne6a r KpA,O 4-5 ttrcnn 1989 r,

HaIIpaane]Ille r*rocx t a 0, 1"

MectHoe ocBeuleHI{e BK JIKrtreno

3erur
z=0"

Boctox

z=60o

z=45"

IOr

z=60"

z=45o

3anaA

z=45"

z=60"

lloruoc

z=45"

3eHnr

z=Oo

3enur
z=0"

Boctox
z=60"

z=45"

IOr

z=60"

z=45"

3arqA

z=45o

z=6Oo

172

z3h46m

23 56

00 01

00 08

00 13

00 19

00 24

00 30

o0 3?

go1s6*

01 07

01 13

01 l8

0L24

0l 31

0l 36

ooh Lon

19 04

20 3L

00 02

00 07

03 32

04 3L

04 38

00 00

L9 20

20 30

00 01

00 07

03 34

04 31

19 59

18 38

15 13

15 13

11 55

11 01

+18

+30

-15

0

+30

+18

l4h43m +45 78

5',!

59

347

1

t9'1

228

1231t 00 +90

15 44 +45

Mecrnoe ocDeureHl|e BbrKlroqeHo

ooho2m t6ho2m

20 55

1960

L6 25

L6 25

13 05

t2 L3

+45,3

-15

+00r0

+30

+18

1

14

70

260

7I

61

66

+14

+30



b: na nb nD nr ni

Mecruoe ocBelueHI{e B KJrroqeHo

+61,0

-6,0

+15,5

+35,0

+46,0

+78,0

+63,0

+27,4

+5 1,0

148,0

-20,0

+02,0

+23,0

+31,4

+85,0

+77,0

8. HgsecrEn KAO, r. 8s

Mecrgoe ocBeuleHue BbIrglpqeHo

233

22,2

197

22,4

2to
22,4

297

22,0

214

22,3

ls0
22,7

r48

22,0

t97

2t,7

153

22,0

tt2
22,3

r22
))m)

141

22,r

138

22,1

165

21,9

139

22,r

ts7
17m1

229

22,3

190

22,s

tL4
2tr7

215

21,0

150

21,4

194

2t,l
165

21,3

160

21,4

254

20,8

.t0x

2rYa

154

21,4

165

21,3

173

2t,2
155

21,4

148

2t,4
208

2t,0

669

tey2

14t0
18,3

900

18,8

I 100

18,6

9t6
18,8

1158

18,5

905

18,8

639

20,4

95 1

20,0

446

2oys

811

20,0

50s

20,s

677

20,3

579

20,s

694

20,3

446

20,8

440

20ys

646

20,4

641

20,4

745

20,2

601

20,5

964

18,7

1419

18,3

108 3

18,6

180

2t,2

103

2r,8

101

22y4

128
7))

129
))',

t?4
22y8

680

19,1

67?

tsyr

961

18,7

893

18,8

200

22,4

196

22,4

869

18,9

1302

18,4

130
1)1

164

2r,9

13s

)', 1

t29
)))

2t8
22,3

19s

22,4

195

22A

263

22,1

s75

20,5

853

2L,l

1t3



Ta6nuqa 2 (oxonuaurae)

HanparneHue Tnaoc* t c o

Ilonpc
z=45"

3esur

z=0"

3erurr

z=0"

0t 42

01 48

04 37

00 00

12 t3

l6 56

+90

+44,7

123

70

Mectuoe ocBclueHr.re BKJnoqeHo

o2holm ooh12^ l6hs7m +45 '16

rMBaer ffpKocTb He6a Bo Bcex HanpaBJleHr4flx, KpoMe BocroqHoro, rEe [peo6laEano cBel{e-

Hue Mnewroro llyrr.r.
Peaylrtarrt r,r3Mepen[fi B oruoc]rrerrbHbrx egl,rHllqax (orHorueHlIe flpr(ocrefi "ocBeureu[e

BKJlrorteHo"/"ocBeuleHle BbrKJrroqeHo") uorasaurt Ha pI,Ic: 3 u 4 Ets, 3eHI,ITHbrx paccrofl-
rl,rfi 45o (aarurpnxonaHHbre cro[6[xr) u 60o (uycrrre cron6uxu) 6es yuera BKnaAa 3Be3A-

Hofi I,I 3oAraKarrbHoft KoMloHelIT. Pncyuxr,r [oKa3brBamr, rrro rrp?r BKrrcrreHHbrx MecrHbrx

nho
/r6

lr5

7t4

ltJ

lr2

lt/

tu

Prc. 3. Bnussue MecrHofi 3acBerK[
I,I3MepeHr.rfl Qoua uovnoro He6a 31 Mas - 1 uronr 1989 r. flo aepturanl{ yKa3aHo orHo[reHl{e flpKocrl,
Hoqgoro ge6a g,qannorvr Ha[paBrreH]rI,I npr,I BKnroqeHHoM MecrHoM ocBeuIeHI,tH K flpKocrl{ ne6a g toNl xe
HaRpaBrreHHH np14 BbrKlroqeHHoM MecrHoM ocBerqeHr,rH. Bes lrcupanneHllfl 3a BKJra.[:see,nrofi v soara-
xarrrnofi r<oMnoHerrT.
5 - senur, ocrarlbHble o6o:naqegug cM. Ha pxc. 1,2

5q

ZJ

-aav
Pnc.4. Bnr.rsrue MectHofi 3acBerKu
H3MepeH[f, 4-S urcns 1989 r. flosr,rureqnan spKocrb He6a }ra
Bbr3Baga Bo3MorrcHbtM BKrraAoM u3rlyqeHHs or Mnevnoro flyrn
38 e3,qbr.
4 - rocrox,5 - eernr, o6ognaqenu.s 1-3 crrr. Ha prrt. I

1t4

BocroKe nprr 3eHr,ITHoM paccroxxr,rr 60o
,rnu notra,D,&HHeu r 4ra$ParuY cna6ofi

a



Ta6nuua 2 (o(oHqanue)

bo, na nb nv nr ni

t2'1,4

+38,0

+38,0

t34
22,t

102

22,4

t02
22?+

206

22,4

134

22,8

t44
22YB

ls1
2L,4

97

21,9

tt7
2tr7

698

20,4

448

20,8

Mecrxoe ocBelueHI{e BKrIIot{eHo

1083

18,5

671.

19,1

4s0 680

2of8 1-9Yr

hrc.5. BaHqHue Mecrgoft 3acBerKr B rro- trm
noce V B Ha[paBneHrru Ha 3eHHT, Bocrok,
IOI,3aIIaA I{ IOJIIOC noar" rr"np*nu- 44
nux na6mogesuft ua BKnaE 3Be3E{oit
lI 3oAr{aKarLHoft cocrasnffoutlrx
flo aeprrxanx yKa3aHa orxocuTerrbHar n ?
3!cBerKa (orxoruexne rpxocrefi ue6a u' L

B traHHOM HarrpaBleHHH npr.r BKJtrOqeH-
HOM II BbIKIIIOTIEHHOM MECTHOM OCBE.
ulenuu), Bbrpa)r(eHHaff B 3Be3Elrblx Be- 0JI,lqXHaX,
O6oenaqenus cM. Ha pxc. 4

//o'

y/a"
2/

Puc. 6. flprocrr HorlHoro ne6a upu BKJrIoqeHHoM MecrHoM ocBeuIeHI,Iu B nonoce tr/ n enesgnux BeJrHqrI-
HaxcKBa[parHoftcercyugrt Ayrr.r B HarrpaBJrerM.Ex Ha 3e]fltr, Bocrox, Ior, 3arrag H floJrlocno Ha6nrogeHuarr
4-5 uroH.s 1989 r. [nfl 3eHr,rrHlrx pacctofirilfi 45o (:arurpuxoBaHHBre crol6uxa) lr 60o (nycrr,re cr:oa6n-
xu) nocne yrreTa BKnaAa 3Be3gnofi It 3oAr.IaKaJrr,Hofi cocrannltoulux
O6ognaqenaq cM. Ha pnc. 4

Puc. 7. To xe, qro u puc. 6, Ho npu Br,IKJrroqeHHoM MecrHoM ocBeuleHlrll
O6ossaqe}trrq cM. Ha ptrc. 4
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lsl) 1577

I

Hg 5(o/

pnc. 8. Poe fi]rreHcr.tBHocrr.t nt{Hur{ pryrr{ Ha clleKTpe ranaKT[KrI ].lCC 3516 uo xa6nroEennsu K.K. rly-
paega na 2,6+lerporou rerrecKone Kpruncroft acrpoQusuuecroft o6cepaaropuu L972 (1), 19'18 (2),
1987 rr. (3)

:i{croqHl{Kax cBeTa flpKocrb HoltHoro ne6a yoenruBaercf, 6olee .IeIvI na llVo, Aaxe Ha 3eHLIT-

HoM paccroffHur{ 45". (Brrcorar flpKosrb B BocrorruoM Ha[paBrreuur{ 6rma arrgaaHa, Bo3-

MOXHO, IIOIIaEaHI,IeM B Ar{aoparMy Crrafufi saesgrr). gQQercr ocTaerct Eaxe IIp{ }rcK]Iloqe-
.rrur{ Brrr,If,Hl{a 3Be3AHofi }r 3oAlaKaJrbgofi rcournonenr cBelren}ra rlo EaHHbrM xa [7, 8] r Hau6o-

.[ee c]rJrbno Bbrpaxen na rcxcroi E ceBepHofi .recrffx ne6a (prc. 5). Stot pEcyHoK f,Bltflercfl,
pe3ynbraroM cpaBHeH[f, xpxocrefi HorlHoro se6a 4-5 nrcxa 1989 r. B rloJloce Z upu axnro-
rEI-trIoM I{ BbrrcnrcqeHrloM MecrHoM ocBerqeg}fi. Coortercrayroulr{e AaHHbIe gla apxoctefi
fioquoro He6a B gry Hoqb Ha 3eur{Tnbrx paccrorrlr{Ex 45 u 60" noclle [clpaBJreur{fl 3a BKTIaE

:laesg,noi r{ 3olEaKarlbxofi cocraunrrcuux rloKa3aHbr Ha puc, 6 (r*tectuoe ocBeIIIeHHe BKTIIo-
,reno) r.r pnc. 7 (rrecrnoe ocBerrlenue Bbusnrrego) B 3Be3EIrbIx BeJII{rMHax c raagparuofr
ceKyIIEbr [,yrE.

flpxocro HoqHoeo xeda, Hainw4ertr{fl 4-5 tuona 1989 r. nosBorl}rJll{ oqeHl{rb ffpKocrb I{
:rroKiBareJrr{uBeraHorrnoro ne6aB 3eHure: It =21?8lo",B - V =l!a2,U- B=-0f42,
V - R = ly\3, V - I = 2y7O. Han6onee gauersurfi BKlra,q a ouru6ry neuepenufr BHocur
Heroquocrr r{3MepeHl{ff pa3Mepa AEarpaMMbI Qorouerpa-nollflpllMerpa. Tax, npu Maclura-

6e 13"/irau B KaccerpeHoBcKoM QoKyce reJlecKora A3T-l I ouu6xa B 0,05 MM EI, 20" W'
a$parnau flp,rBo&rr r ournEre [3MepeHI{, ,pKocrl{ - Oy l.

C yuerou cJryqafiHbrx oum6ox nsuepenufi orulI6xa rouepeuuft f,pKocrtr Qona ne6a Moxer
.qoxo4{rb ao 03 15. llonyuexxrre HaMr{ oueuKr{ flpKocrr{ r{ rroKa3areJrefi usera sowroro ne6a
r KpAO xopouo corracyrorcf, c ouerrKaMu Jlptoro u lllapona [4] r .flopoureruco [9] .

fla ocnosanrll nolyqeHubrx HaMlt EaHHbrx Moxno cgenarb BbrBoA, qro B HoqD 4-5 uro-
nn 1989 r. cobcrsexxoe cBer{eurre ne6a s 3eut,rre p tronoce V sauuxtreir rpag[Ue arrroc$epu

116
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xapalrepr3oBiurocb BeJrr{qr.rHofr 22y5-22y6 c KBaEparHofi ceryuArr Ayru, qro rpr.rMepHo
ua OY34?4 ua6ee. qeu safiAeuo .I[opoureHxo. Pasnfl,&e ouenoK cBf,3aHo, teporinee oce-
ro, c pa3[[qi{rMu B c[oco6ax yuera gaeg,fi{ofr II 3oru{aKarrbgofi rounoneur, a raKxe c r{3Me-
Hem{fl Mu Belrrr![,r Hbr co 6crBe EHo ro ca eqe Hr,tR He 6a.

Prc. 6 il 7 uoraarnalor, qro rpKocrb co6crneunoro cBeqeur.rfl He6a sMecre c [cKy.crBeH-
uofi sacgerrofi n .rcxrorrr, 3alaAHoM I{ ceBepHoM HarrpaBrreHr.rfix Ha 3eHI{THoM paccTofl-
ruru 45o Bo3pacraer Eo ypoBH, 22f O-22y2 Cxna4paru-ofi cexyngrr Ayrr.r uo cpaBHenr,rrc c
HaIIpaBnetMf,MI,I Ha BocroK lr 3eHr{r. Ilepenag flpKocrr.r Horruoro ne6a npr flepexoge c BocroKa
Ha 3arlag cocraBJlfler oEIy 3Be3AHyro Benfiqury. Sror Qaxr oAHo3HaqHo yKa3brBaer Ha Hturu-
wle BecbMa ouyTllMoro cBeroBoro sarpff3HeHlrfi or ropoAoB I,I HaceJreHHbrxrryHKroBr paclo-
floxeu'Hbrx K 3anaEy r{ K ceBepy or KpAO.

Anarus uonyrleuHblx AaHHbrx cBLIAereJIbcrByer, tno nuueurgrfi ypoBeHb 3acBerKr,r ue6a or
I{crotIHI{KoB }IcKyccrBeHHoro ocBeulerur yxe 6olee r{eM BAoBoe rrpeBbrrxaer ycrauoanennufr
s 1978 r. rcomlccuefi MAC N0 50 ypoaenr gonycrruofi 3acBerKr.r. CouacHo peureuuro MAC,
MaKclIMtlrIbHo [orrycrllMbri ypouett 3acBerKu ne6a or ]rcrolrHr,rKoB ucKyccrBennoro ocBerqe-
IItIa He AoJIxeH [peBblruarb l0% or BerI]IrMHbr co6crBennoro cBerlenrlfl HoEIoro ue6a na ge-

Hr.rrHoM paccroflHlrr{ 45" [10, I I ] .

3atvrerru, uro flpKocrb ne6a s 3eHlITe B floJroce V tpu 4na$parrr,re 20" u s:rrrroqeHHoM
MecrHoM ocBerrIeHLI[ coorBercrByer o6beKTy l5m , B Ha6nrcgarelrubre flporpaMMbr renecKo-
uos 3TlI, A3T-l I u MTM-500 Bxo&rr MHoro. o6rexros cpaBnraMoro rr Eaxe rrlenturero 6rec-
xa, Kar BI{Elo }I3 p}IcyHKoB, Eaxe flpn HzlJrr{wr[ rroEcBerKr{, flpKocrb HolrHoro ne6a e KpA0
Bce eule Haxo4rrcr ra irnonrrc flpr{eureMoM Els sa6rroAeuufi cna6rrx 3Be3[ ypoBHe. OAua-
ro galrnefiu.u.rfi poct [oEcBerK]I [pI{BeAer K cHl{xeH}rro eQoexrurnocrr.r raKr{x ua6arcgenuft.
CyuleclrenHue floMexr{ na6nroEenuaM Bo3HLIKaTT or rrclorlb3oBaHuff ErIs ocBeuleuxfl Teppr-
rop.In naMn HaKarILIBaHHa, yBerluwrBalour,Ix fipKocrn ne6a B HenpepbrBHoM crreKrpe, u rrc-
Mr{HecueHTHbrx iraMrr, Aarouilx 3uaqr,ITeJrbHbri sxnaE s odrtacrl,t nwafir pryrw fi Harpfifl..
B rracrHocru, clrrrbuirfl JruHr{tr pryrr },4358 Ayxe cefiqac orJrbno Meruaer fi3yrreuuro cBerrenut
urarrerapnbrx ryuannocrefr lr Epymx o6rexros B rrr{H}rr [OIII] \ 4363 A, [2] . Ha plc. 8

,rIoKa3aHbI cneKrpbl cefrSeprorcroft ralarruxn NGC 35 16, uonyueunure K.K. Itryaaearu'ar Ha

2,6-uerpoeou reJlecKore Kprrrvrcxofi obcepnaropuu s 1972*1987 rr. Ilpr.r florrrr.r Her.r3MeH-
uofi nunm cBerpHrr How{oro ne6a [OI] t 5577 AsuEen 3naqr4rerbHbrfi pocr unrencrlBHocrtl
iluwru pry'ru ). 5461 A, o6ycnoanerurrd ocBerqer-rueM co croponbr xaMgeEo6nnarcurrx Kapb-
epor A-rrrtvuncKoro xopr6rnata c,rpofitrtarepuzlrroB I,I 6rrugnexauflx HaceJIeHHbrx rryHKToB.

Cparueune c pe3yrrErara Mu Epyrux o 6cepnar oprul

llpo6ueua cBeroBoro 3arpff3HeHr'rf, flBrrf,ercf, rro6amnoi. Iloarouy KoHrpolb 3a cocror-
HI{eM fipKocrrl HorlHoro neba seAerca Bo MHori.rx o6cepnaropuf,x Mr,rpa. Ha pxc. 9 nprnege-
nrt orry6tuxoBaHHble 3HaqetMfl spKocrl,I Sona ne6a B Br,r3yarlbHofi o6nacru B6nI,I3u 3eHrrra,
I{3MepeHHbIe B pa3ublx rIyHKTax B TeqeHr{e [ocJre4{r{x Aecsrwterlait Hexoropuurr aBropaMr.r
ny6nrxoaalucb 3naqeHuff! oSycnouerurbre rorrbKo co&rBeuHbrM cBeqeHr{eM arrr,toc$eprr r.r

I,IcKyccrBeHHofi gacnerrofi. nna roro rrro6rr flpeAcrzrBlrrb Bce r,r3MepeH]rs n 6olee olHopoA-
HoM BI{Ee, B TaKux cnpaflx EorIorIHLITeJrbHoe [3nyqeH[e, Bbr3BaHHoe ssesEnofr cocfitBrlflrc-
uleft n goIUaKarIbHbrM cBeroM u BbrpaxeuHoe B qlrfie saesA l0-fi BeJrr{rMHbr ua xnagparnrrfi
rpatryc, [prruuMaJrocb paBHbrM 215 S I o, Kax BHAHo E3 pr{cynKa, cWNtflfl Benuwna u3Mepen-
Horo B 3eHr{re Qona re6a grtfl rlyrxx}rx xa6nrcgarerrnbrx rryHKToB cocraBrrfler oKoJro 21,fia" .

3ro guarleHtle, no-BI{IuMoMy, I,r cJleryer npI,rHLIMarb B KaqecrBe cpe4lero ecrecrBellHoro
ypoBHfl Qona uo.noro ue6a.

I,Icxyccreeunafl 3acBerKa ocoGHHo BbrAerrfler o6cepaaropru Maynr Buncon l,r Ihsug
.Iloruran (No l2 n N0 32 na pnc. 9). Becrua 3uaqlrrenbuo rroBbrruen @or sa cser 3acBerKr.r co
croponbr Aanra-Arrr u o6cepaaropru Acrpo$u3r,rqecKoro [Hcrnryra AraAer,arur nayr Kasax-
craua Ha Kaueucxou rnaro (N0 5). Kplrrvrcrcaa acrpoSusuirccKaa o6cepraropra (N0 1) no
ypoBHIo ,IpKocrH $ora uouroro ue6a 3arllrMaer [oKa HeKoe cpeEnee Mecro Mex,q/ Mafigana-
ron (N0 3) u Mayur larvnanrron (N0 2l).
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P[c.9. H3MepeuHax xpxocrrQoHa Hoquoro ne6a n au:yanrsofi o6nacm cneKrpa
,l - Kprrrucxa" acrpo6"euu"cxaa o6cepraroprr [4, 9L 2 - Canrnox [9, 16],-3 - Maftgaxax l16,2Ol,
4 - Tepcxon IZt] S : Arnra-Ara (Kauencroe rrrsro) [2] 1,6 - AccaI-Typ_reur [21] 7 - Ay_urar--3p-ex-

s'^ lZ)1,8 -'A6icryr,ranu lz3l, 9 - Vxropos I 241, i0 - CAO PAH l25l' 11 - t{enrur'rpa I 16l' 12 -
Maynr Buncox [10],/3 - Krtr l1{ttx 126-25,411,14 - cax-fleqpg Meprup 1291,15 - M8K-AoH8nbA

ia,i,Orl, jj - rrt"v,ii flaaonap trO, ri, 321,_i7 - Maytrt nngocllsl' J8 - Canra-Poca Ilsl, 19 -Ilsit'
ir"pjna;;."" llsl', 20 - Xnroxunepo-Crippa [2, l5-1,21 - MayHr-raMunbrorr [2, L3l, 22 - Caxpar"reuto-
ffrir Iisl,2J'- IiaHapcxue o-aa,' o na'irui il+1.,r0 -Mayna Ke-a [35,-36, 421 25 - Epasnorb [27],
;i -'K";; 1211,27 I Axaepcorr-Mesa (Jloserrn, o6cepaaropua) [21], ?! - -Mapc 

Xunn (Ilos^etn' o6-

c"paaroprr"; 
' 
I3il, 29 - Caftsum{npnrrc [ 38 l, 30 - Cen-Bennro [ 39 1,3.1 - May'nt -Jler'ruon 137 l' 32 -

gernq.qstrnen |31 l, 33 - Cueppo-Tonono I37, 43|

PacnpeAerrcnne gueprr{H B cneKTpe Hoquoro He6a

Pnc. 10, nocrpoerurui ro traHHbrM Tapnpoysa ll2) lm o6cepBaropflfi MayHr flalouap,
Eaer upeEcTaBneHI,Ie o pac[peEeneHlrr{ oHepmu B c[eKTpe HoqHoro He6a B AlIaIIil3o-
He ). 30b0-10000 A c pa3peueHueM oKorro 80 A glrs ), 5800 A" r oxolo 160 A ffIs ocrilrlbHo-

ro Ar{ala3oua. OrMe.reHo trolroxerue orgerlbrlblx nuHHfi: [OI] - rIHHuu cBeqenxa HoqHoro

He6a 14 HecKorrbKr{x anmrfi pryru, o6ycnoB[enHblx ucKyccrBeHHbIM cBeroM or yrluqHblx

SoHapefi. .[y6ner Harpl{fl Brclrpqaer o6a Korvr[oHeHTa, KaK ucKyccrBeHHoro, TaK H npI'IpoA-
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PHc. 10. PacnpeAeneuue gHeprurr B cfier<Tpe noquoro ue6a
Cnnor,Jllafi fiulJrtf,, - uo traHHbrM Tapnpoysa 4na o6cepsaropr.rH MayHr-[anoMap [ 10], I - Mafiganax
1191,2 - Cau-flegpo Maprup 1291,3 - Max-.{onamg [301,4 - CAO PAH [2S],5 - Kauapcrue ocrpo-

1989 r., .ll - Creppo-Tonono [43]

HOrO UpOilCXOX,qeHr4r, PaeUrilw.r 3HaqKaMr,r oTMerreHbr. pe3).JrbTaTbr lullpoKotroflocHbrx +o-
ToMeTpI4rlecKrlx I,I3MepeIMir. KoeQQuUueHTbr a6colrorHofi Kirnl.I6ponxr r.r 3ooeKTr.rBHbre
Errr{Hbr BorrH Arfl crrcreMbr uBVsssril IIo [aHHbrM Boapuyrca r.r Ap. [13] , Erff rloJ1oc R,
1- us rn{ouorpaQru,r Crpafrrc.rca [14] .

Orlreruvt [o[yrHo, qro c yBe.wrqeurreM 3eHI,ITHoro paccroflHfifl arMoc0epuafl gKcrrIHKtII,tfl
I,I orHocl{reJlbur,ti pocr BKnaAa coocTBeHHoro cBeqeH[, aTMocoepbr npl{BoArr KaK K yBenfi-
qelMlo ecrecrBeHHoi flpKocrr,r Qoua ue6a (upurvrepno Bmoe Ha 3eHr.rrHoM paccroflIrrur 70o no
orHorueHl{Io K flpKocrl,l He6a B serurre), TaK r4 K ero rloKpacHeHuro. HcxyccroeHHiur 3acBerKa
yBerl[ql{BaeulpKocrb LI [o-pa3HoMy MeHrIer UBer ooHa He6a, B 3aB],rcl,IMocrr,r or roro, Bbr3Ba-
Ha oHa He6onbul{M rlocerlKoM LIJII4 MHoroJrrcAHbrM Mera[ofltrcoM 12, l5]. 3ro o6rsclrsercs
pa3HbrM BKna[oM peK]IaMHoro ocBeuIeHI,Ifl, cBeToM aBTocTpaA, [orIIoueHHeM B cnoe cMora
u r.[. I4Meer 3HaqeHr4e ]r Bbrcora nyHKTa Ha6nroAeH[s.

Mepu eaurylrbr acrponoMHrEcKux o6c€pBarop{ft
oT cBeToBoro 3arpfl 3HeHIrt

Ysenu,{eru,Ie ypoBHtr cBeToBoro 3arp.fr3HeHl,rfl co BpeMeHeM Bbr3brBaeT TpeBory acTpoHoMoB
Bo BceM Ir{I{p€, B pqtre crpaH Halar cucTeMarr,rrrecKui KoHrponb ypoBHrr trcKyccrBeHHofi
3acBeTKI,I He6a, BeAeTcfl aKTI,IBHafl pa3bffcHr,rTenbHas pa6oTa cpetr r HaceneHHff. B pe3ynbrare
I{HorAa y[aBanocb ocraHoBlrrb Hn]r cEepxarb pocr 3acBerKr.r, yrpoxarcuefi caMoMy cyulecr-
BoB arlu rc acr poHo Mr4 qecKr4x o 6ce pB ar opfi]it.

B 1981 r. Ha coBeuram{r.r pa6oqefi rpynuu Acrpocooera rro npo6rreMe "Acrpoxnuuar"
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6rrna cosEaHa floEKoMr{cc}rff IIo [3MepeHr{ro cBeroBoro 3arpfl3HeHr.rE, parpa6oras[ra8 Mero-

AuKy r.r3Mepeurft u npuueHr,rBrrrafl ee K orrpeAe[enr{ro rrcKycgrseHuofi 3acBerKr.r B HeKoropbrx
[yHKrax [16] , I( coxirJreHr,r]o, B rlocrleAHr{e roA6r Eerlrerlbnocrb orofi nogrcouwccuuwe 6rt.r,a

orMeqeHa cKonbKo-Hrrbygb 3aMerHbrMr.r yclexaMu B Eene 3arrlr{Tbr cyuecrBylou[x u npoeKTI{-

pyeMbrx o6cepBarop{fi or cserosoro 3arpff3HeHr,rn. B qacrnocrl{, gro KacaeTcx yrpoxarcuefr
3KonomrrecKofi o6crauosKr,r, cnoxrrBrrrefrca aorpyr Kpuucxofi acrpoQusuuecxofi o6cepaa-
roptnfi x pacrroJroxelruofi pngon c Hefr l0xnofi CrauIq.tu |AI4H; Mr.rur,IMarlbHbrfi ypoeeHr $oua
ce pegllHbr 60- x rogos o cr arl ct HeAocrI,I xI,IMbI M.

Mexgy reM, Mepbr 6opr6rr co cBeroBbrM 3arpfl3ueuneM trocraroqHo rlpocrbl u o$$exu.rn-
Hrr. Ocrosnrre r{3 Hlrx crleEyrcufie:

1. I4s6er4rr sacrpofircu repputoplti o6cepnaropufi o6tercravtu, HyxAalou[M]Icfl B ocBe'

rueHI{LI I'IJII'I CO3EaTOuIqMI{ ero.
2. 3auropnnarb oKHa xr{rrbrx AoMoB r4 agMr{Hr{crparr,IBHblx sEanlrfi, o6paureunux r cro-

poHy rerlecKonoB.
3. I,IcnolrgoBarb E r8 ocBerlrrerrbHbrx qerefi Eeicraurenrno Heo6xo,4.tMoe Kor[qecrBo

cBera.
4, 3rcparurpoBarb r,r3nyuarerl[ c fioMorgblo rurop, gKpaHoB, rny6orux KorIrIaKoB.

5. Hcnonrsogarb ocBerr,ITeJII{ [oufixerlHofr ttounocru Bclo[y, rAe 9To Bo3MoxHo.
6. YcraHasnrBarb I{croqHEKI{ cBera B Mecrax, ucKJlroqarculux [o[aAaHI,Ie npfiMoro cBera

s 6auHr,r.
7. I,Icnonrgosarb Bo3Jre ocser[reneft Ha3eMHbre [oKpbrrlrs c floHl{xeHHofi otpaxaremnofi

cuoco6nocrrro (rpaaa, KycrapHI4Kr.I, rpynr n r.g.).
8. IIpr coopyxeurrr{ HoBbrx o6r,exros Ha reppr.rroplrr,r o6cepuatop[[ flpfiHl{Marb crporue

Mepbr K co6nrc[ermrc cBeroBoro pqxfiMa Ha reppilTopl,Iu.
9. I4cnolnsoBarb MoHoxpoMaruqecKr{e [croqHr{Kl{ cBera, B rlacrHocrl4 HarpI,IeBbIe cBer}ulb-

Hr{Klt Hr,r3KO rO EaBJI eHufl , lr3Jryr{e Hr,re Ko ropbrx ne rro s ulttpye rca.

BrrsoAbI

I4arrrepenun flpKocrx Ho.u{oro ne6a s KpAO 3 I uas u 4 urons 1989 r. B rorocax UBVRI no-

Ka3aJIr.r, wo: l) r,r3MepenHafi flpKocrb r,r rroKa3arerlu uBera Hoquoro ge6a B 3eHltre_-xapaKre-

prr3yrcrcgBerrr.rqr.rgaMr.rV=21'i'8ll",B-V=1yO2,U-B=--OT42,V-R=(,nO3,V-
- I = 2',"7O; 2) aprcocrn co6crseuHoro cBeqeHrrfi Hor{Horo ue6a nuecre c fioAcBerKofr or Ha-

celerrHbrx [yHKroB B oKpecrHocr:rx o6cepearopr,rrl paBHa B 3eH[re 22?t5 e notoce V;
3) nrcnag flo[cBerKr4 or HaceJreH]rbrx [yrrKToB Mr,rHr,rMiIJIeH B Bocror{HoM HarIpaBneHI,t[ I'I MaK-

cr{MrureH B 3a[aldHoM r{ ceBepHoM, rge oH cocraBJrfler LV = 0T5 rIpH 3eH[THoM paccronul,ttl

45o, caegosareJrbuo, Bocrorrnoe HarrpaBnen[e npe[floqrl{TeJlbuee EJIfi Ha6rrcAeullfi fipeAenb-

no cla6r,rx o6'rexron; 4) axlrouerure MecrHoro ocBeuleuua (ynuvuue cBeTHJIIHI,IKII I'I cBe-

Tr.tJrbnr,rKr{ Ha HeKoropbrx oOrexrax) yoeau.unaer cKopocrb Hoquoro He6a so BceM oIITU-

qecKoM Brana3oHe sa lO-2Wo, oco6eHso B IoxHoM I,I ceBepHoM HanpaBneEHflx. YponeHr no4-

cBerKr,r ne6a ucro,muKaMr,r rrcKyccrBeHHoro cBera yxe 6oree qevr BEBoe npeBbllrraer AoIIycrI{-
rtrfi, ycranosneHnrri MAC s 1978 r.

Aatopr,r my6orco finarogapuu, BceM corpyAHI'IKaM la6oparopult Srsuxu 3Be3[ I'I ra-

JraKTr,IK 3a rrocroflHurrfi uurepec r pa6ore u florle3Hbre trucKyccrll4, a ral(xe K.K. Uyaaeey,

npeEocraBllBureMy pe[poIryKUI,Iu cIIeKrpoB raJIaKrI{K[ NGC 3516, H.M. IilaxoscKoMy I{

A.B. BepuronaHy 3a rroMou"lr n ua6rrcAeHurlx tt ll.l4, ArccltMenrresoft, B.T. Xoronesoi PI

JI.H. Or,rnarosofi sa noMou-lb flpu I{3roroBneHfifi I'IJlrIrccrpargfi.
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O METOAAX TIO}ICKA IIEPHOIIA
B .UAHHbX TAMMA.ACTPOHOMI,IIIECKID( HAEJIIO.UEHHfr

0.JI.3ucrcux

IlporegeHo cpaBHeHue sQ@r<rurnocru pa3rr.rrlHbrx MeroAoB florrcKa nepfioaurrHocru, Hau6onee vacro
[pHMeHreMLIx B raMMa-acrponoMur{ cBepxBrrcoK[x sueprrd. IlocpeAcrrona qilcneHHoro Mo[eJrr,rpoBaH[fi
conocraBrleHa s@errunHoctb Kp[ITepHeB llporepo, Kyunepa, Eyxvepu, Peires r.r pa3nr.rrrHbrx Nroryeura-
qrfi ueroAa HaJroxeHn.s gnox, [IoxaeaHo, rrro Em AaHHBrx, [oJryqeHHErx B o6nacru eneprnfi - l0r, sB.
sau6onee f@Qerrnanrrrtr ffBfl.Elorc.fi xpltrepxu Eyxvepr, (2l*-iecr) H Metoa HaroxeHr4, srrox c KpnTep;,1-
eM maxx'.'frtts,Ha6nngeuufi s o6nactu eHepmrfi - tOrt ,ij Hau6onee e$serrr.ueu xpurepufi fipo:"po
(?fo-tect). Iloxasano, qro [prMeueHr.Ie [cc[e,qoBaHHLrx flapaMerpsqecKr{x KpnrepueB upxBoaxr K cucre-
MatuqecKofi florperrrHocrr{ onpegpnearls 3HaqeH[, flepuoga.

THE ''SEARCH FOR PERIODICITY'' METHOD APPLIED FOR GAMMA.RAY OBSERVATIONAL
P4l4r Dy Yu.L, Zyskin. The efficiency of various methods to seuch for periodicity most frequentfv appiieu
in VHE gamma-astronomy has been compared. The efficiency of criteria suggested by Protheroe, Kulper,
Bucceri and Rayleigh as well as of various modifications of epoch-folding analisis has been evaluateilby
digital modelling. It has been shown that for the data obtained in the energy region of about l0r 2 eV, the



most effective are Bucceri criterium 12'z+dst) and the epoch-folding method with x' mu, For the observa-

tions in the energy region 10t s eV the most efficient is Protheroe criterium (f,i-test).It has been indicated
that the application of investigated patarnetrbal criteria lead to a systematb error in the period va1ue.

BseEenue

flpaxnavecxu Bce fi3Becrnbre l,IcroqHI{KlI raMMa-KBaHToB cBepxBblcoKtlx gneprtafi flBJIflIor-

cfi [epeMeHHbrMrr,.B u3flyqeH]rfl MHorI,Ix I,I3 HLrx BblaBrreua flep[ogul{Hocrb, flputleM 3HarteHl,Ifl

IIepI,Io[oB JIexaT B oqeHb uI,IpoKoM BpeMeHHOM EIaIIa3OHe: OT MI,UUII'ICeKyHE EO MeCflUeB.

Anantrs AaHHr,rx na6nroAemafi Ha Harr?rrue [epuoAnquocrl,I no3Boraer cylqecrBenHo yBe[[qI,ITb

AOCTOBepHOCTT O6napyXermfl IIOToKa raMMa-KBaHToB, ocyIuecTBI{Tb "ltpl,IBfl3Ky" K O6beK'

TaM, r,r3BecrflbrM I43 Ha6nrogeHrfi B Apyr[x sueprerr,rqecK[x [ua[a3ouax, oueHIITb acrpoSrE-

3r.rqecKlre xapaKTep[crr.rKr.I 3rr,rx o6beKroB. floeror"ry 3aAawl floucKa fleprroplqHocrl{ B raMMa-

acrpoHoMtlll cBepxBbrcoKr,rx sHepruft fle;7flercfl trpe3Bbrl{afiHo BaxHofr. B Hacroaulee BpeMfl

cyulecTByror AecffrKr{ MeTOIOB rrorrcKa [epuo[uqHocTr.r, MHonIe I{3 KOTOpbIX Ha[IJIlt np[IMe-

HeHue B raMMa-acrpoHoM[I'I' Offtaro nlt6op MeroAa glx o6pa6orKll KoHKperHbIx AaHHbIx

aflffercfi s 6onruofi creneHu cflyqafiHbrM. Hauz upoueAeHo coflocrilBJleH[e pa3nl4qHblx

iurropr.rrMoB c rleJrbro cpaBHurenbHofi oqeuKu o$Oexrr,rsllocrrr ktx npfiMeHelufl. floEo6uue
coflocraBrreu]rff [poBoEJ.uII{cb }I pauee (uanpuurep, U, 2]), Ho, KaK IIpaBurIo, orpaHIIrMBa-

rrr,rcb cpaBHerMeM EByx MeTOIIOB I,I ynpolllem{oft Vrogelrrc raHHbIx.

1. Meropr rroucKa [eBuoEa

CneqfiSl,It{eCXI4MI4 OCO6eHHOCTflMLI raMMa-aCTpOHOMI,IqeCKI,IX.ttamlblx fiBrIflIoTcq:

a) rrtanaa rny6lrua MoAyrrfluw{ (wnoe orHoruetue crrual/tlyut). Arrarur.rryga flepl4o,ryI-

r{ecKoft KoMIIoHeHrbr JIerolri KaK [paBLIro, B MaIIa3oHe A -1'O-z + l0-r ;

6) nyacconono pacfipegeneHrle uyMoB blx l'I MIIy[bcoB ;

r) $opua cBeroBofi KprrBofr, KaK npaBr,rJro, AiureKa or cr{Hycol{Atulb}Iofi Il [Meer BI,IE oA-

HOrO }{JII,I HeCKOJIbKIIX y3KHX nlIKoB.
3ru oco6euuocrr,r onpe,UeJrxflu paclpocrpaHeHHocrb B raMMa-acrpoHoMI{I,I raKl4x MeroAoB,

KaK pa3nr,rqHge lro4.t$lrxaUrll,I Meroga Hiuloxeul4fl 3[ox, KpI,IrepI,Ies Peles, Eyrcvepu, Ilpose-

po, Kyfinepa r Barcoua.
Meto[ naloxerus euox [3] flpl4MeHflercr B cneryrcufix ruoprQuraquxx' flocne BbIrMcrIe-

ruan Qaour Kax4oro coOrnraq it = lli - tilT.l orHocl,IrenbHo npo6iroro nepuo4a 7
(sgeci f1 - BpeMfl perr4crpaUuu raN.rNla-rcsaHta, I I - o6osqarleuue Apo6uoft vactr) Qaa,o-

B8r Kpr.rBafi pa36r,rBaercfl-Ha m paBtbrxLtr{TepBanoB (6unon), flocJle qero Bblrlucrqercs lll6o
,: (Ai _A), _ I y

BerIrIqI,IHa L -+,rAeA =- ) Aj,Aj -aM[IilryAas6rHecHoMepoM/ (ue-
j=r A mi=t

rog rnax 12), ru6o BeJII{qI,rHa ; ; 
(Ai -A)' 

1r\e tt1 - qrcJlo cooblrxi n7'u 6une'

A1 - a,rrrurr4ryAa i-ro 
"ooor*l irl.'r;i 

*nri<' [a] ), nu6o Haxomrcn aMIrrIHryAa s 6ilHe c

MaKcrM{rrrbHbrM orrsroHeur.reM 
I =T1- . , * 

(o' /oi ) (ueroa max (,a/o) [5] ).

Kprrepnfr Kyuuepa fiBllaercfl aHaIIoroM I(pI,Ire pufi KonuoropOaa-CMI'IpHOBa Mfl clly tnfl

KpyroBbrx crafl,Icrl,IK I{ BbIWICJIseTCfl Crlerymul4rtr o6pasorr'r [6] :

v, = max (qi - iln) - min (9; - iln) + I ln,
' o(i(z o<i<r,

tqe n - qlcno co6urt4it, Qo = o, tpt - $asrr, y[opqLoqegHbre 11o BO3pacTaHI,Irc.

Cxoggrrfi c HuM Kpllrepr.rfi Batcoua [7] arrpaxaercfl B BI'IEe

I
+ ll2).

12n

n zi-lu'z- E (vi-q-- 
-j=l '2n
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Kpurepufi Penes srrw{cnflercff no $oprvryne [8]

* =' ,rf> cos(2a'p;))2 +(2 sin(2r9))2.
n i=r i= 1

Oyurc4ra [JlorHocrr,r BepofiTHocrfl Arrfl 3roro Kpl,Irepr,r, npu 6onrruux 3HaqeHuflx R 6lugxa
rc P Q|, =2 (2nR2)1.

Kpr.rtepuii Byxuepra BbrrtncJrflercr no Soprwyae [9]
)nnn

Zk=' x t(> cos(2nkv;))'+(i sin(2fie))21.
n i=t i=l i=l

<DyuxI4aa IulorHocrrr BepoflrHocrfl Arfl 3roro Kpr,rrepr{fl [10] upu 6oruruux Z2* lrutrca

" 
P (x?, =z^ (Z'^)\.

Kpnrepr.rfr Ilposepo urrteer aug [2]

2 n_t n

nln-I)i=t k=i+t

rge A;7. = 0,5 - llpi - V rr l -0,5 l, r[e rp; - Sasu, ynopx[oqeHHbre rlo Bo3pacraur.rrc.
90Sercrruuocrb rrplrMeHegr.tff [epequcireHHbrx Bbrrrre Kpr,rrepr{eB ouexr,rBaJracb Ha ocHoBe

MaccHBa Aaggbrxr rrolyqerrgbrx MeroAoM Morue-Kapno. Ilpr.rrteneuue raKr.rx [agHbrx trp€[-
noI{TLITenbHeel qeM uclonb3oBaHlIe [aHHbrx pearlbnblx ua6nrc4euui, TaK KaK TaKoe MoAe-
aLlpoBaHLIe flo3BoJlfler rotIHo 3Harb sce baaoxeHHbre B Mo[errb rrapaMerpbr (npexge Bcero,
3uarreHutr trepxoAa 7, uy6uHur MorynflIr,ru,4 u Qopuy cserosofi rprnofi).

2. MoAem AaHHbIx

llpu uogelupoBaullu AaHHbrx ua6nrogem.rfi 6lurr upurrarbr cneAyrour4e [onyueults:
1. OoHosrte co6blrl4f, I,IMeIor clyvainoe, paBuoBepoflruoe rto BpeMeurl pacflpeAefieHue,

A,Eersaruocrr Taxofi Mo[enu peaJrbHoMy pacflpeApneHrrro BpeMeur.r per[crpauru{ qepeHKoBc-
K1IX B CII blrue K He OEHO K paTHO II pOBe p8r acb 3K crre pLI Me ]IT ilrr bHo.

2. U:actto co6blTuil nepfiopuqecKofi xo nouenrbr Mnoro Me]Ibue w.rcna Sonoarrx co6rrrrfi.
3. Benu,orua ueplroAa MHoro Menbrue &flureJrbHocrr,r r{HTepBzrna ua6lrcgeHur.
4. Ilepuoplvecrze co6rrruff paclpe4efleHbr no l,ttrrepnany ua6rrogeuua clyvafiuurvr o6pa-

3oM c IlocTosmlofi rmorsocrbrc BepofirHocrn, onpeAenfleMofi sagauuofi @oprtrofi caerogofr
rcpuoofi.

O6oguaupt wcrlo ooHoBrrx coornufr 1y'6, vrrcno co6brmfi nepr{oAr,rqecKofr rcolruoneH-
ru l/r, LJII,ITenbHocrb gKclro3ltqlrn r. Torga gnn Sororrrx co6urufi, LrMeroulux [yaccolroBo
pacflpeAerrenue, corlacuo I I 1 ], cupaaegrrrBo coorHorueHue :

t?*t=t? -nO' ln(lo),

(rge l3 =0; i = 1,..., Ng n6=N6lrt,Eo -cryvafiuaaBerrrrir{Ha,}rMerouraanpflMoyronb-
Hoe pacflpetreJlenl{e Ha I,IHrepBarIe (0,1). Ecnu aMrurrrryga HcrorrHlrKa, r,rnu, gpyrr{Mu cJroBa-

n, rny6una Moryrrflrlulr, paaua A (A < l), ro tr/rn = AN6) nn = An6. Torga uroverrbr Bpe-
MeHlt rrpttxo[,a raMMa-KBaHToB or nepeMeruoro [crortnuKa c rrepfioAoM, paBHbIM I, ttoxHo
rrpoMoAenupoBarb crregyroullrwr o6pasotr :

t'i * I = t'i - ftnh(to).
ti'= T ltilr),
tl" = tl'+ agiT,

t\etto = 0; [ ] - o6oeHarreru,re ueaoi uacru, Aet - ory.rainax BeJrr.trruHa, rpfiHaAnexauras tro-
nyc€rMerrry'[0, 1) lr HMeroulaff Ha HeM pacflpeEenegrre, coorBercrByroulee $oprtae cnerosofi
rpreofi. Ha plc. I uoxagaHa ruroruocrb Bepoarnocrr{ P (Arp) uyuaiuoi eenuwnrr Ag,
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o 4r /,o 0 4,t /,0 .d r
Pxc. l. Ooplcr cBeroBbD( r(puBblx, npr{MeHenHbre B MoAeJrr{poBaH[u, npeEgraBJreHHbre n aage Qynxqlrft
nrroruocru Beporrsocru P (A9) Qasrr A9
d - cBgroBa, KprrBar B Bt{Ee EDyx nuxon, d - cr.rHycouEaJrbHafl cBefoBor KpHBaq

paccMaTpr,rBilBloaflcs B EarrHoM MoEerrlrpoBaHr.trr, flnoTHocrb BepoflTHocTr,r Ha plrc, 1,4 uoge-
.A

nr.IpoBilllacb cneEyrou.[.rMo6pa3oM: Agt ==-Es + 6 (f o), rEe A - JrErpuHa rMKa Hanep[-
2

oAorpaMMe, Es * cny\aitnar BeJlr{qr{Ha, }rMerouraa rayccoBo pacflpeAeJleul{e c HyneBbIM cpeA-

ru,tM r{ [ucnepcrefi, paBHofi 1,

{O,2,eam 0 ({s (0,6,
6(Eo) =[o,r,ecnso,6(to ( t.

CnnycouEalruaa rurorHocrb BeposrHocrr.r (puc. 1,6) ruogenupoBilnacb MeroEoM Hefiua-
xa [l 1]

Haroxc.rgHy[opflAoruB Maccr{Bbr lt?l,i = 1,...,ffo n Itl"1, i = 1, ,.tly',r, nonyuaelt
rrcKoMyro MoAeJrb cr{rrbuo 3alrryMrrexHoro curnilJra c rpe6yeruofi $oprvrofr cBeToBofi KpE-

aofi I ri L i = t, . . ., ff, rEe rY= l/,{ + I/O = Q + A) try'6, ortseuirrcuyro ycrloBrs'w I -4.
.I[ra reuepaquu enarrm.rfi cry.raftHr,rx flepeMerlHbrx LI npllMeHflrll{cb aIIropI{TMrr UMND

u RANDG [12] . OrurcaHHoe Bbrrrre MoEenr{poBaHne rpoBolE{rrocb ArIs cne,Eyrousx 3Harle-

xrfi napauerpoB: oKcno3wrlz^fl. r = 500 c; [ep]Iog cLIrHaIIa T =0,12345678 c; rurpuxa ur-
Ka A =0,005; 0,01 ; 0,02; aMn;1gryga clrrHara A =0,O3;0,05; 0,10; 0,20; o6teruott6op
rcu/y'=50; 100; 200; 500; 1000; 2000 co6blnli.

3. Cpar neare eQQe rmrno cru pa3[x rnblx KpnrEp[eB

B xaqecrae oqegKr,r oSQerrronocru rrpr,rMeHffrracb oruoctaTerlbHafl Morrluocrb KpfiTepl{r,

,Ula xaNtroro MeroAa npn naigeruoM graqeular{ rreprtotra oueH[Ballacb BeposrHocrb cJIy-
.rafinoro orKJroxerruf, P (npu oroM EocroBepnocrb HaftEerHoro 3HaqeH[t parna I -P), 3asu'
cr{Mocrb Berr[rttlgbr. - lgP or o6tervra MaccI{Ba AaHHbrx noKa3aHa Ha pl{c. 2 Nts cttyrrat cse'
roaofi rpraofi s sutre y3Kr{x flrrKoB (crvr. puc. l,a).14s puc.2 cne{yer, qro paccMarpl{Bae-

Mbre Kpr{repu[ pa3fenffIorca na 3 rpyrmbl:
1. 5$$erruaHocrb Kpl{repuer llpo:epo Ir, Barcorua (P u Kyuuepa Tn psxo raAaer

c ynenuueHneu o6lerua nrr6oprcr 1y'.

2. 3SSerrrunocrb MeroAa HirJroxeuufl euox (max y2 umax(.4f o) aozpacraerc yBerl[-
,e*u"r"r boreua rrr6oprcu, ra* - .,,ff

3. 3tf<lexrr.rBnocrb Kpr{repr{eB Eyxuepn
o6beMa nrr6oprcu.
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trn
4,0

J,0

2ro

z0

moc
aldr

-*-.. \ I r----tri
4t0 Ozo 4Jo 4t/o ,P

Pxc. 2. 3asuci{Mocrr oruocurerEnofi Mournocrr,I pa3nr.rqHbrx Kpr,rrep}reB or o6,reina rrr6opxll
P - oepoxtHocrl cnyvafiHoro stKJroHeHr.rr Errff AaHHoro Kprrepriat try' - o6rer*l err6opxu
Pxc. 3. 3asilcuMocrb clrcreMatrqecxoft norperuHocrr{ BoccraHoBrreu[rr nepuoEa aT or cpura @asonofi
KpEBofi 6I Ens MeToAa HarroxeHu srrox
af - s oAIlHHrIax ruara nepHoEa

Clegooaterruo, trpIl twlJrr,rx o6reuax Mlccr,rBoB [aHHbrx (,if - l0+100) npegnoururenl-
HbrM sBJr.Eercfl rrpr{MeHeHr{e Kpr.rreprreB Tr, U, Vn w Z'^,npr 6oluuux (1/> 100+1000)
6onee rSQexrIIBHbr MeroAbI HaJloxeH[fi orrox H Z2^,Hanlonee MourHbrMr4 oKa3urr.rcb Kpr,ITe-

W4 Z'^ npu nrc6rrx o6r,euax nu6oprcu, Tn npu Malrrx o6tentax nu6oprcn u max 12 npu
6onruru x.o 6r,euax r 116o pxtt.

ConocrasneH.Ie MouIHocrLI KpI{TepueB ttpn paBnbrx o6r,euax Maccr{BoB AaHHbIx rt ow{a-
rcosofi uy6une MorynEuEI{, Ho upt,I pa3Jll{qHr,rx $oprrrax cserosofi rplroi [oKa3aJro cJre-
Eyrouee. gyecrnurenrnocrb Kprrrepfien max 12, max (Al o), Z?n, Tn u R crrruo 3aBlrcr{r or
Sopuu cBeroBofi rcpunofi, B ro Bperltfi KaK qyBcrBlrreJrbnocrb Kpr,rrepueB mint',LI2 uV,
IlpaKruqecKr{ He 3aBr,rctrr or Hee. Tarc, rpureplrfi Psnes r rplreprfr Z2^ ttutxux flopfigr(oB
(m -2+10) s$$errIIBHbI rorlbKo ArIfl cBeroBoi xpraoi, brr,rgKofi-x cunycougalunoff.
3$Qerruouocrb Kpr{repr.ren max f , max (Al o) , Z I uarcorcwx ropflgKoB (m> 20) u Tn pet-
Ko Bo3pacraer npr,r yMeHbueHru.r ul{pl{rrbr rulra. XaparrepHo, qro Kpr.rrepuu, eooercrunuocrr
KoTopblx tte 3aBI.rc]IT or Soputt,r caerosofi rcpttBoi, ,rBJrflnrcff HaHMeHee MoulubrMr.r (nanpu-
Mep, npu lrllprlHe mrxa A = 0,05 rrroulnocTb Kpr.rTepr{xminX2 Ha nopr[oK Hr.rxe, r{eM KpI{Te-
pur max f ).

Cne[osarerrno! ec:rrl flor{cK rrep[oAa rrpor{3BoMTcfi rrpu orcyrcrBrrn anpuopuoft Nn$op-
IvIaqlIIr o Qopr.,re cserosoi rpraoi, flpeAuotlT[rerrbHo ]Ic[orrb3oBaHue [ap KpHTepIIeB, T.e,
o${oBpeMeuHoe BbrqrlcJleHr{e [Jrfl Kax,qoro upo6uoro trepuoga snaqeru{fi KpHTepr{eB c [porrl-
BortortoxHblM xapaKTepoM 3ilaucuMocru or Qopurr $asorpartauu. Y4a.+rur"ru correraHqsMu
ffirlarcTcfl uaprt "max f + R',u"Zl + Z'*"r*ev20+40, Tarc, uprrr,teuex[e napbr'lmax12 +
* R" npu nrobofi $opr"re caerosofi rpnaofi s 6onee qeM B 3 paaa e$QexrlrBHee, r{eM rprMeue-
Hr.re Kwrepr{t mrnt' npn 6rn:xnx 3arparax Maruumroro BpeMeH[,

,1
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Onrcrmaeuoe MoAerI[poBaH[e raKxe [oKa3iuro Har,wil4e c[creMarfiqecroi norperunocur
onpeAeJreHr.rfl rrepr{oAa rrpaKTr{qecKlr y Bcex Kpr.rTepr,reB, oco6eIIHO BbrpaxeHHofi y [apaMeT-

purrecKt,txKpr.rrepr.IeB max(Alo),maxxz uZl.XaparcrepHaflBeruq[HanorperrHocrl,icocraB-
nxer (4+516f ars max(Alo), (l+2)67snn Z?", (2+3)6f srrn maxf , rse 67- urar
He3aBlIcI{MocTI,I [ep]IoAa, cooTBeTcTByIoquff trocToflHuoMY ulary tro racToTe, paBHoMy

I lr (67 = la I (mr)- Erq MeroAoB max (Alo) , maxx2 w 6T = 72. lr psrr- ocrarlbHblx Kpllrepu'
ea). 3ra EorpeuHocrb arlflercfl Mero4lqecKoit tt cssgana c IIpoLI3BorIbHbrM uoJloxeHl{eM
cseronofi xpuuofr orHocr{Terrbuo na,rarrnofi Qa:rr. Ilpuw.rna ee Bo3H}IKHoBeHItfl rtpolllnlocr-
prlpoBaHa Ha pr{c.3 grts r,,rcroAoB mirxy2 wmax(Alo),Ha 3roM pI{cyHKe [oKa3aHa 3aBI{c[-

Mocrb cpeAuefi norperuuocrrr BoccraHoBneHlrff rlepr,roEa (Ln or cplira rp.Inofr orHocI,IreIIb-

uo Sa:oaoro r.rnrepBarra 6 g. IlocxonrKy cBeroBaa KplrBafl uplr Heu3Becrsofr Haqalruott $aae
paclono)r(eHa orHoclrrerrbHo saaonrn llHrepBanoB (6ruoe) npor{3BoJrbHbrM o6pa3oM, cpeA-

Hfla norpe1gHocrb orrtlr{Ha or Hynfi. 3ro o6crosreJrbcrBo Heo6xopJltrto yql,IrblBarb rlplr oqeH-

Ke ror{Hocrr o6uapyxermoro fleprlofa. Tax, n rty6nuKaur,Iffx B KaqecrBe [orpeuHocrl,I Benl{-
r{.rHbr flepl,IoAa qacro npuBoEflTcff BerrEr[rHrr - (0,5 +1) 6r, qro, KaK cneAyer I{3 rl3roxeHHo-
ro Bbruet [pI4Bo[I,Ir K 3aHlIxeH,IIo florpeluuocrl s 2 =3 paza.

BrIBoAbI

l. tlpr.r Mirlrbrx ofileMax AaHHbrx (10-100 cobutrfi), qro coorBercrByer sa6lp[euustr,t
s o6racru onepmfi 10r s aB, oQQexrunnu Kpurepl'Ir llposepo Tr, Kyutepa Vn u Barco'
ya [J2 ,llgnuxnau6oree MoruHbIM flBrlflercff rprrepufi llposepo.

2. Ilptr 6olnurux o6r,euax AaHEbJx (2 100-1000 co6uufi), qro coorBercrByer Ha6rlrc-

AeHr,rrM s obnacru eueprufi * lO12 oB, 6oree s$serrunuu MeroAbI Htlrloxenllfi 3nox c

12-rpurepreM, Hau6orrurero orKIIoIIeHlIa s 6uHe max(Alo), Eyxuepu Z?" , Pener R.
I,Is Hlrx nan6oree MorrI]IbrMl,I flBJlsrorcr Kpureplrfl Z?"" f .

3. Ilpll Sopr"re cgerosofr rplraofi, 6rnaxofi $ cr,rHycou[aJlbHofi, 6olee uyucraureJlbHbl

"pnrrpru 
Pires R, Eyxvepu Z!, c watl;rrrru 3HaqeuliffMu m (m -2+10), minx2. Ilprr cne-

roaofi rpunoft a sEIIe o[Horo ltnfi HecKonbKux y3Kr,rx ttrrKoB e@SexrNauu MeroAbI HiIJIoxe-

Hr{r 3[ox maxxz ,max (Alo), Byrcvepu Z2- c 6otttltt[IMu 3HaqeHI{flMt4.napauerpa m.

4. UyncraureJrbHocrb fiapaMerpuqecKr,rx Kpr.rrepr,IeB crlrIbHo 3aBlzict4r or @optr.tu cserosofi
xpueofr. Onrruanruoe 3uaqelue flapaMerpa mNts,Kpurepta Eyxvepr Z2*,lilrcila 6uuoa 4nr
Mero[a HarroxeHuf 3IIox max X2 , max (Alo) cocTaBnfer m x I l\, rAe A - uIIpHHa II]IKa Ha

xpunofi.
5. IlaparuerpNqecrlre Kpr.ITepr{u r4Meror, KaK flpaBr{no, c}IcreMar}IqecKylo ltorpeuHocrb

o[pegenenr{E trepfiotra. Cpe4rxa [orpeu]tocrb paBHa - (1 +3)6f AIIfl MeroAoB tnaxy',
Zh, (3 +4)6f AIIff Meroga max (Alo), rAe 67" - Iuar reproAa. B uy6luxauusx B KaqecrBe

oueHKr{ florperunocru rrilcro flpfiBolllrrcfr r,enu\Mua 0,5 67, .no [pI,IBoElIT K 3aBbIIIreH]Irc

Tortr{ocrrl Hafi EeHHo ro fl e p}IoEa.
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METOA JTOXHbTX HCTOqHHT(OB

.UN.fl AHANI,I3A TAHHbIX CKAHIIPOBAHILS OEbEKTOB,
NOJIYIIEHHbIX C NOMOUTN TAMMA.TEIIECKOTIA rT48

B.II. Oorvrmr

Ilpegloxena MeroAI-IKa o6pa6otxlr ua6rrogatenrHoro Marepl{afla, fioJryqaeMoro rrpg cKaH[poBaHr,r]r
o6r,erctos 3a cqeT cyrlqHoro Bparrleru{fl 3etmlr na ycTaHoBKax nrna fT48. Menrgura [o3BorrreT ycTpa-
HflTL BTlrIHlIe reoMeTpuqecKl{x Qaxropoa, no.f,Bflrrou-prxcfi B pe3ynr,TaTe np}rMeHeHr,rr HeKoTopbrx r,r3 Kpr.t-
repuea otoopa lJIf, BbIAeJreH[r co6rrrufi, orBercrBeHHLIx 3a raMMa-JLIBHI{; cmaxl,IBaeT B[LrqHLIe Heo[Ho-
poAgocru qyBcrBr.rTenbHocrr,r rro flonrc 3peHr,r.fi TeflecKorra, xotoprrfi cocror,tr r,r3 MHoroKaHilrrbgoro cBero-
flpHeMHHKa.

Ilpegnapurcnrnaa o6pa6otra ,orlHoro r,r3 Maccr.rBoB EaHHbIx, rroJryqeHHoro npx cKaHr.rpoBaHuu peHTre-
HoBcKoro ,lcToI{HI,IKa CyA X-3 c uclonb3oBaHr,reM npellloxexsoft vetoAlftr{, Aarra o6uaAexasapulufi pe-
3ynbTaf.

''FALSE SOURCES'' METHOD FOR THE ANALYSIS OF SCANNING DATA WITH GAMMA-RAY
TELESCOPE GT-48, by V.P. Fomin, A new method to analize the data obtained by scanning technique
on Gamma-ray telescope is discussey'.

The geometrical factor being adopted as a result of gamma-ray selection according to some criteria is
practically excluded. Moreover, the non uniform sensitivity of multichannel light detector is decreased.

Preliminary results on Cyg X-3 data treatment are presented,

Bnegerure

B uoctegaee BpeMfi B 3narlurelbHofr creflerll,I Bo3poc llnTepec K Ha3eMHLIM raMMa-ac-
rpoHoMr4qecKulu Ha6lrcgenlrflM B gfleprerr,rqecKofi o6lacru 101 2 sB. B uepayro o'{epeAb
3ToT lIHTepeC BbI3BafI TeMLr pe3yIIbTaTaMI,I fiadflloAeflLlfi, KoTopbre flonyqeHbr K HacTo.suleMy
BpeMeru, a r4MeflHo - o6napyxeHr,re fioroKa raMMa-KBaflToB or [yrrbcapa s Kpa6oBr,rAHoi
ryMaflHocr?I [1], peurreHoBcKoro ]IcroqnuKa Cyg X-3 12), ranaxruqecKofi unocrcocrn [3]
u Ep.

B ro Ne BpeMfl Bce [ocneAyloull4e fla6flloAeflu.a raKLIx o6beKToB Tpagr,rurroHHbrMr.r MeroAa-
MIII I{cqeplaru ce6fr, noToMy uTo BpeMff o6Hapyxem.r.E floroKa raMMa-KBaHToB, cocTaBJIflIouIe-
ro AonI4 [poqeHTa oT ooHa KocMLIqecKI.Ix nyqeft, oqeHb BeJrr{Ko }r r,r3MeprreTcfl roEaMI,r,

B ca.EsI,I c oTI,IM Bo Mrlorl,tx nafuparopusx Mr.rpa Be,qyrc, r,rnTencr,rBnbre pa6orbr tro co3-
fafllllo TeJIecKonoB (perr.rcrparopoB qepeHKoBcKr{x BcrrbrrleK ru}rpoKr,rx aruocsepHrrx [r,rB-
neft) aroporo rroKorleu?lt. ,[,ga rarux rerrecKola, AecffT]rMerpourrfi pe$nerrop -*-rcoru.r-
aHcKofr acrpoou3l,IqecKofr o6cepBaroplor (CIIA) [l] n rvrHoro:epramHrui renecrou lT-48
Kprrucrcoi acrpoQll3urlecKoft o6cepBaropr,rr{ [4] yxe 4eftcrnyror. Orlu.nrrellHofi oco6en-
Hocrblo [oEo6HbIx.TeJIecKo[oB ffBJr.rrercff To, qro a (forcanrHofi lfiocKocrr.r rerrecKola crpoI,IT-
cfl I,r3o6paxeHl4e qepeHKoBcKI,Ix BcrlbrrrreK, Koropoe 3areM aHaJru3[pyercfl c UerIbIo or6opa
co 6brrl{ft , reHe pr,rpoB aHfl brx ra MMa -Jrr,rB fl .fi Mlr.

K nacto.aulervry BpeMeHI{ [peEJroxeuo HecKorrbKo eQ$ernrsnux Kpr,rrep]reB or6opa. TaK,
fla[pl,IMep, a [5] 6ruru lpeAnoxeubr Mero[br or6opa flr,rBr-Iefi lro pacfipeAeneHr.rro ffpKocrr,r
oT IIeHTpa K Kpalo nso6paxeHrr LI IIo coorHoIueHuIo .qpKocTI4 BcnbrrrJKr,r B EByx cneKTpaflbHbrx
o6[acr.Ex Errr.rrr Bonrr - ynbrpa$[orreroBofi r,r Br,rAlrMofr. B [l] npeanararorcs Kp[rrepfilr c
[c[orIb3oBaHI,IeM TaKIrx flapaMerpoB BcnburJK]I, KaK flanpaBrreflr,re Bbrrfnyrocrr.I r.r3o6paxe-
Hrlfr, a3uwTa,Ib,/.afi. IrILIpr,IHa rlepeEKoBcKofi scnrlur[ (Azwidth), paccToflHr,re MexEy ocbro
BbrrffHyTocrr,r II uefirpoM floJrfl 3peHr,ra, rAe rraxo,q,Hrctr r.rccJre[yeMufi o6rerr (Mis,s) n gp. Ha
puc. l. [oKa3ar{o Tr4nr,rrrHoe none ipeHun raMMa-TerrecKorra AJrfl 37-rcanalrnoro Bapr,raHTa.

Taxue cNcTeubr peanll3oBanbr KaK y Hac B KpAO, TaK lr B CnutcoHuaHcKoi o6cepBaropllrt.
34ecr xe ,4aflo cxeMarr.tqecKoe r,r3o6paxerrr4e paclpeAeneHr,rfl spKocrr4 Bo BcllbrruKe B Br{Ae
?rlfiurcolrga r{ [pr,rBegenbr prrff Hee rapaMerpbr Azwidth (A) ra Miss (M).
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Pxc. l. Tunurnroe fiofle 3peE{f, raMMarreflecKorla c 37-rauarororM cBerorIpI{eMHI'rKoM
grrtrItlcoHA - cxeMarfirrecKoe r.rao6paxenue qepeHKoBcKoft gcnrtruxn, C - no,Ioxernle IIeHTpoHAa qepeH'

rcosct<ofi BcttbrruKl{, A - tlu*tytrtrr;xafl urupuxa BcrIbItuKI,r (Azwidth) , M - napauerp "Mi ss " g.na uao6-
po:rexxofi BcrrblruKu. Illtpr.rxnynxtupHat rrufiur - 6onrurox ocn

Pnc.2. CxeuatFlecKaf, Kaprmra flpoxoxAeHl{t o6BeKTa rlepe3 trone 3peHrrt renecKona
o1 r o2 - yrnbr, noA KoropbrMlr Busro none speunq renect(ona (fI) c neprorl n atopoft ToqeK rronoxeHr4t
otiteits. lleprouru B rroJte 3peHHE oro6paxarcr HanpaBJreHue 6onru-urx ocefi gcnrrurer, pacnpeEerleHHbtx

cnysaforbrM o6paeorr

Ogflofi r,r3 ocnoBnbrx cfloxaocTefi EIff TaKlrx cr{creM perlrcrpaUt,trr flBrlrercff Aocrl{xeH}Ie
oEr{opoggoft qyBcTBr,rrerrbrrocrlr no Bcervry norrlo 3peruf,. llpra orot"t trog oArlopoEnoi qyBcr-

BUTSIIbfIOCTbIO B MHOrOKaHaJIbflbrX. CBeTOIIpII€MIILIKaX I,IMeeTCtr B BIIEy AoCTI{Xefl}Ie ON4Ifi'
KoBofi KBaHToBoi .IFBgTBI,ITeJIbHogTI'I SoroKaroAoB, oAI'IHaKoBbIx KogQQlrulreHToB ycI'I'

ileHilfl yr nopOrOB Cpa6arbrBafMtr EIrcKpI,IMI,IIIaTopoB Bo Bcex KaHilJIax pemcTpaUllll. Tax rar
[paKT[qecKH Aocmqb BDmoJrHe[r[Ifl [pLIBeEeHHbIx TpefuBa]I]Ifi o,{eHr rpy[Ho, To Bo3HI{KaIoT

3aMeTHbre CEcTeMaTr,rqecKr,re oulI6KI{ r bnpegenerul,I Ha[paBJIeHI'Iff ee BbtTflIIyTocTH. 3Aecb

Heo6xoEI{Mo otMerI,ITb, qro Bce,nepewrcrennbre BbI[Ie KpLITepLIU orfupa paccMarpllBalorcfl

B npeElonoxem{I{, rmo }IcTorHI{K raMMa-KBalIToB flaxo,q}ITcff Ha o[Tl,IqecKofi ocr,I TeJIecKo[a,

T.e. B qerrTpe fion.fl g.peHl,Ifl. IIpu erou Ha6rtlogenllfl BeAyIcfl TaKIIM o6pa3oM, mo [onoBI'IHy
B_peMerru[ccreryeMbfro6beKTrraxoAr,rTcfl B noJre 3perlilfr TeJrecKo[a, a BTopyrc [orIoBI'IHy -
BHe ero, c TaKlrM xe 3eHllTfrbrM yrloM. Ilocle or6opa JraBfleir cpaBHI{BaIoT uHTeHcI'IBHoclrI

crleTa B ofur,Ix HalpaBrreHlrffx.olcloAa fiCHO, qTO [Io6bre Kp[Tep[I{, B KOTOpbIe BXOA,'T sJIe-

MeHTbr Ha[paBJreHflocTl.r BcnbrruKr{, oqeflb cnrlbHo [orII{xaIoT o$QexruaHocTb or6opa c yBerI}I-
qeHue M yflo Mfl HyTbrx B bllue cI,IcTe MaTI',Iqe CKI{X O UlI6o K.

Eure onnrM HeEocrarKoM TaKoro cloco6a Ha6[IoAeHId .mrl.Eercfl To, qro Heo6xo4rMo.

6onee uru Megee rorrflo 3Harb Koop4rrrarbr r{ccJreAyeMoro o6beKta Ha Heftcfloi cdepe.

Kporvre 3Toro cfloco6a fla6JlroAeHr,rr cyqecrByr,T I{ Apyrue. lloxanyi, caMbIM pacnpocrpa-

HeHHbrM ffiilfreTCfi MeTo[ cKafII,IpoBaHI{fl, KOrEa o6beKT [poxoA,I{T qepe3 florle 3peHI'L rene-

CKona 3a cqeT cyToqHoro BpaulerM, 3elau. 34ecr npnueKaTeJlbHo To, qro 3a crleT EBrIxeH]Ifl
o6beKTa B rrofle 3penr,rrr c]rcreMarI{qecKLIe ourt6Ku B onpeEeIIeHI,II,I HaIIpaBrIefl[ocrI'J BcrlbnrleK

B HeKoropoi crerlenu rilrBennpylorcfl. KpoMe roro, TeJIecKon. ocraercff [p!I oAHoM H ToM xe
3egr{TrroM yure Bo BpeMenrl cKarr}rpoBanfl.a I.I Tpe6oBal{I{fl Ha rorlnocrb HaBeEeH}Ia reJ]ecKorla

MeHee xecTK[e IIO cpaBneHI{IO C peXI,lMOM CJIe)KeH]Ifl 3a O6beKTOM,

C gpyrofi croponbr, B MeroEe cr(aHr,rpoBaHr.rfl TaKxe ecrb cBot HeAocraroK. [Ipu ucnonrso'
BafII{I{ TaKIX [apaMeTpOB OT6opa, KaK "MiSS" I,I T.[., KOTopbIe 3ABwCfrT OT paccTo.flHlla MeX'

ry o6beKroM rr ueETpoM BcrrbnrrKr{, [of,BJ]ffercfl reoMerpl,IqecKuft Qarrop, orpaxarcu-ui
paccrorg1,1e or o6beKTa Ao uenrpa trorra 3peHI,Ir. Aeficrnutenbno, rlprt yBurcHwr o6beKTa or

UeHTpa norl.E 3pegilr, 11pu [3orpouuoM pacrlpe[eneuuu oceft BbnrHyTocTI'I BcnbluleK' I'Ix rMcrlo

c HdrlpaB[efMeM Ha oobeKT 6yAeT B rrepBoM Ilpl,I6rlilxeHl,Iu fla[arb Irpo[opqlloHanbHo yrny
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0, noA r(oTopblM Br{AHo IIoJre 3peHlrfl TeJrecKOrIa r,I3 TOqK}I, rAe paCnOnO)(eH O6beKT. 3TOT

s$Qerr rloKa3arr na pwc, 2.
Eclu xe Mbr LrcloJrb3yeM flapaMerpbr, B Koropbre HarIpaBrIeH[Ie BbrTflHyroctu nxognt 6o-

rree sro)KrrbrM o6pa3oM, To Ir Brrr.rrrrr,re reoMerpr.rqecKoro Qarctopa 6onee cnoxno orpabllTc.fl

IIa3aBI,tcIlMOCTI,t Orc6parflbrx IIuBHeft oT pacclorflLls o6rexm Ao Uenrpa nonn speHnx (R),
a KaprHHa Ala 1-co66rufi soo6rqe Heflcna. B raqecrse lIJIJIIocrpauwI aroro e$SercTa ,u,afiee

Ha plrc. 4 npegctauena 3aBr,rcr,rMocrb r,rnTeHcr,rs'Hocrl,I cgeta nxnsefi, oto6panHntx [o upI,IBe-

AeHHor{y BbIIUe flapaMetpy "Miss", B 3:lBr,rcuMocrrr or paccroflHl,Ifl R. K oro6paHrlblM JII,IB-

HflM ornocllfi]Icb Bce co6rrtno, Koropble yAoBJIeTBopI'IJII{ ycnoBllro "Miss" <0,35". 34ecr
xopouo Br{AHo, rrTo [HreHcr,rBHocTb B HecKOJIbKO pa3 rIaAaeT Ilpll yEaJref{I{u o6texra oT IIeH'
Tpa flonf, 3p€Hr{fl. Pasyueetca, 3To flBJrffercfl pe3yflbraroM BltuflHtnfl reoMerp[qecroro Qax-
TOpa, a He raMMa-I{crOrIHLIKa.

MetoA noxHblx llcrortrlHKoB

B csssn c r,t3rroxeHHbrM Bbrrrre HaMr.r lrpetrrraraerc.s uerog o6pa6orKll pe3yrlbraroB cKaHI,I'

poBanlr.E o6rerra 6ea npoaegeHr{fl foloflHr,rrerrbflbrx cKaHI{poBaflI,Ii glx rttRcHetfl4fiBilv.frHutr

reoMerpr.rqecroro Qamopa. C oroi ueJrblo Mbr BBotrLIM TaK Ha3bIBaeMbIe JIoxHbIe o6terctu.
Ha puc. 3 noxagauo pac[ofloxeHr{e peanbHoro n 4roxsrxo6textog ArIrI HeKoroporo [poI,I3-

BoJrbfloro MoMeHTa BpeMeHr,r. Bce o6rextu c pa3Hbrx cTopoH ornoclITeflbno IreHTpa floflfl 3pe-

Hr{fl EBr,rxyrctr rro rpaeKTopr,rffM, rrpoxoAflunM qepe3 IIeETp. flpuuena, ecJlu ArItr peaJlbnoro

o6tercra ,mllxeHl{e ecrb pe3ylbrar cylotlgoro BPaulerus 3evult, ro trlrtr noltcrtblx - ABI'Ixe-
Hr,re Jrr4rrrb cr{Hxporr,r3oBano rlo cKopocrl,I c pealbnblM o.6r,exrou. I,Ix rpaerropllfl pa3Bepnyrbl

orgocr4TeJrbHo [yrlr Eg]rxeHr,rfl pealbnoro o6texta Ha paBHbIe I,IHTepBzIJIrI yrnoa (cvr. pnc.3) .

Toqrofi floBopora flBrrgeTcfl, rIeHTp flofifi 3peHr,Ifl Te]recKofla. Paccrosruae or IIeHTpa Ao rlox-
Hrrx o6r,ercToa (R) q"reureno orHocrrenbno paccrofltflifl Eo pearlbHoroo6textaHaHeKoropyrc

I

pHc. 3. Cxeua pacuonoxeg[, o6terta cr(aHltpoBaHr,Ifl r{ JroxHEIx o6rertog a nexotopr,rfi npouaronrnrtfi
MOMeHT BpeMeHr{

EO - ocr orrfl[ncou,qa, rorrKu - o6texrrr cKaHHpoBaHrIq i M t' )-, M, - napar"retp "Miss" Enfi l, .,.r5 -ro
o6texrog coorBercrBeHEo
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BENI,IqI,IHy AR. Ilpuuerr,r, cMeuIeHI,Ie Anfl AByx I,I3 ,IIoxHbIxo6texrosTIoJIox[TeIIbHo,a Mfr
AByX EpyMX - oTpl{ualenbHo H .oclaeTc.f [ocTo.fiHHbrM Bo BpeMfl cKaHr.tpoBaHr.rs. 3ro
cAerlaHo c rofr Uenblo,,{to6rt HlI B oAr,rH l[r3MoMeHToBBpeMen]rKoop[I,rnarbrrroxauxo6rer-
roB He coBIIaAiIn[ c Koop[uHaTaM[r pealbHoro o6texta. I{uclo noxHtrx o6rertos o[peAenff-
nocr coo6paxeHlltMl,l cI,IMMerplIlI I{ He3aBr,IcuMocrr,r B orrpeAeneHr,ru yrrroBbrx flapaMerpoB
BcnbIuKI'I AJIfl KaxAoro tts o6bertor. Ha pnc.3 crpelrcarwr o6oaraqeHrr HatrpaBrrenr,r.fl ABrr-
xerMfl o6texros BAorIb I,Ix co6ctaeHnux rpaexropufr EI.fl HeKoroporo MoMeHTa BpeMelrr4.
IIpu atorvr EBr,rxelue rc uenTpy norrff 3penr,r.E rrpunr{M,llrocb KaK pr,rxeHr,re BAorrb orpr,ruarenb-
HbIx 3HaqeHl'ifr no R. 3gecr xe [oKa3aHbr B KaqecTBe r,trtrlrocrpaqufr 3rrarren[fl napaMeTpa
"l\{lss" A,II.E KaxAoro ug o6texroB or [pou3BonrHofi BcrrbrruKl{ i sagaHHuu flanpaBrrergeM
ee BblTf,Hyrocru. Mr, ..., Ms - napaMerp "Miss" F,rfl 1,...,5-ro o6beKTa, coorBercTBeHHo,
(.[ga pea.nrnoro o6rercra r.rHEeKc paneH l),

.[,aree, TpaeKTopuf ,ugr,rxeHlrfl KaxEoro o6rexra pa:6roaerca Ea paBHbre uurepaalrr no R,
3a HaqirJro orcqera r,rHTepBaJroB llpr,rur,rMaercs ueHTp rlorl.ff 3peHI,Iq (R = 0). B xaxAona
cKaHe HaxoMTCfl qI,ICrO 3apefr{crpr{poBaHHbrx co6rrrufi nii ws / -ro [rrrepBala u i -ro
o6rexra, r,r BpeMff npe6rraaHra o6beKra B 3ToM r.rHrepaaa6 i,7 (oxcuosuqxa) . Ora ouepa-
4uff rIOBTOp.fleTcr Nrfi, BCeX CKaHOB, IIOCne qero HaxoE.'ITCfl CyMMapflbre 3HaqeflI,I.E 3aperrrclpr4-
poBaHflblx co6brTufi 1y'4 l4 cooTBeTcTBylouryIe I{M 3rIaqeHr.IE orccnosuqnfi 7rr. Ornourenue
Iii = Nill Ti1 laer 3flarreHr.re }rHTeHcuBHocru Ntfl i-ro o6rexm 

" 7 -, ,iir.psare no R.
B o6pa6orxy BxoAf,T rruur co6urur, oro6pauHbre tro roMy rfir,r r,rHoMy yr[oBoMy napa-
Merpy.

Ha pucynrcax +l - 4-5 IIoKa3aHbr r,InTencr,rBrrocrr,r crrera co6Dnnfi, oro6paHutrx tro napa-
uerpy "Miss" p1a peaarHoro lt Jloxnbrx o6tercTos. B raqectse Maccr,rBa [aIIHbtx 6tur srr6-
paH MaTeplt:u, [oJIyIIeHHbnl Ha ycraHosxe IT-48 npr{ cKan}rpogaHr.ru o6rerm Cyg X-3 a
1989 r. Kax u cJIeAoBalIo oxl,IAarb, Bce 3aBl.rcr{Mocru nogo6uu }I orrlr,rwllorc.fl flurub rparu-
IIaMH no R. C [pyroft cTopoflbr, : 3aBttcuMocrlr m.s[oxHbrx o6rertos orpaxalor: Jrl{[rb r,r3Me-
HeHI4e uHTencuBgocrr{ 3a crrer reoMerpl{qecroro Saxropa,a Wfl. peulnbnoro o6beKTa - cyM-
urygatcqet reoM-erpuqecroro Qaxropa r{ Br(naA iarrartri-co6rnufr or o6r,ercra c*amnpoarHu,
Cyg X-3. flostolty, ecru cefiqac r,r3 peilrrbroro xoga lrflTencr{Bnocrr{ BbrqreM ycpe[HeHHnui
no HarlpaBneHllflM xoEEIsloxHrlxo6beKToB, To Mbr AonxHbr noJryqr{Tb usburouHrri xog
I,IHTeHcI,IBHocl,'u cqera: Jrr{BHei npu cKarr}rpoBanr,u peaJrbxoro o6beKTa.

YcpegHeHHrni tro HanpaBrIeH[I.aM xoA I{HTeHcltBHocrn, o6yclouessofi reoMerpr.rqecKr.rM

Qarropo vr, fl axoElrrc.fl cJre[yrcrruM o 6paso u :

5
N1 =2-Ni1;

t=2

3gecr i - HoMep o6lerTa, Nfi - clrvruapHoe wrcro co6uruft IIo BceM rroxHbrM o6rerrarr
pln i -to I,IHTepBaIIa to R, T1 - cyMMapflafl 3Kc[o3]ruHfl cooTBeTcTByroulaff 7 -rvry uHtepnany,
111 - Ycpep.]/leHHa.fi IIo HaIIpaBIIeHIIflM I{HTeflCI,IBHocTb cqeTa rlusHeft B I4HTepBiIle / .

llg 6rrrowra.f, r{HTeHcr,rBHocrb

\=Iv-Ig,
crar[cn.rqecKa.a ous6ra npr,rn]rMaercff panHofi cJIeAyIouIelvry Bbrpaxernlo:

Ni=.,fNtiFF. WT.
Ha puc. 4-5 noxasan lrs6uto.rnrrfi xoA uHTeHcr,rBHocrr.r EI.E [p[BeA,er{Horo Bbrrue Maccr,rBa

EaHflbrx, oro6paHHux [Err]b rlo flapaMerpy "Miss" B peaynrrate upoBeAeHHrrx ouepaqnft
xopouo BLIEHo, qro reoMerpr,rqecrcufi Qarrop [paKTr,rqecKr ]rcrre3, B [peAenax crarr,Icrl,rqe-
crux ouu6ox Her 3aBl{cl{Mocu rls6rrtorrHofi [-nrencus_Hocr[ or paccroarur no R.

3gecn aeo6xoEnMo orMer[Tb, rrro Bo BpeMfl cKanrrpoBan[fl Toro t,tlru finoro o6lercta s
pa3flbx cKanax pealmrfr o6rexr MeHaer caorcrpaekropurcnoflonlo3permfltrereKTopa, TaK
KaK MoII[IpoBKa rerrecKona IT-48 a3]IrvryraJlbnas. 3to npI,IBoAHT K ToMy, rtro Bnr{flrll,te
HeoAnopoAnocl'r,r rryBcrBlrreJrbHocrlt tro rtonrc op-enux Errfl peirrrbHoro o6rerta yMeHbrrraerca

r30

5

Tri=2-' i=2
Tii; Ig=NgITg.
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Pnc. 4. HuresclrBHocrb c'rera co6tITr.rfi [ocrre or6opa rro napaMerpy "Miss" B gnBncr.rMocrfl or paccros-
HU' Mexly rIeHlpOM IIOnf 3peHr{tr H O6beKTOM CKarMpOBarI[' R
1 - p.ilfl peaJrbHoro o6rexra, 2-5 - Ws nor(Hbtx o6textoa, 6 - ug6rrroqEafi HHTeHcr.rBHocrb

IIo cpaBHeHr.rro c reM, efifl 6br o6]eKT npoxoAr{rr IIo oAHo[ r.r Toi xe TpaeKTopl{fi B norre 3pe-
HI{A TeIIeCKO[a ]UIU, qIO eUIe XyXe, CTOflII Ha MeCTe.

Moxso paccMorperb Bolpoc, KaK 6yAer BbrurflAerb xog H36brToqHoft [ETencuBHocrr,r flpu
BKIIOIIEHI,IU IPYTI{X KPI,ITEPI,IEB OT6bPA, B KOTOPbIX TCOMETPUqECKI,Ifi OAKTOP OTCYTCTBYCT

I,IIH cJIafo Bbrpax(eH. K tarupr Kpl{Ieprl.fiM MoxHo orHecrlt, Httrlpl{Mep, Kp{Tepufi "Az,,vidth"
urrlr oTHoureHr{e yflbTpao[ofiera K Br,r[r,rMoft o6nacrH I{3JIyrreHI{E. oueaugHo, ecllt 6y[eT I{MeTb

-J -Z -/ 0
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MecTo oT6op raMMa-codbrrtifl, To B 3aBr.rcr.rMocr[ r.rH1eHcr{BHocrrr cqera co6brrr.rft or R [llfl
pearlblloro odbeKTa rloffirlTca EoflonHr.rreJrbHbrfi r.r36bmoK B o6nacrrr c rIeHTpoM R = 0. .Uls
iloxnbrx o6rextos eror [g6rrroK r,rHTeHcHBHocTr,r [oflBr.rrcfr Er,r ogHoft napu npnR = AR,
a EIfl Epyrofr uapu npr.r R = - AR. B pesyltmre BycpeggerffioMrloHarpaBneHuirna xoge
[HTeHcI,IBHocru [orBflTcfl gap us6rnxa c IIeHTpaMI.r +AR;aBpe3ynbrr4pyroulefipasuocrurrl,r

EorrxHbr Ha6lro4arn cleAyroqyrc Kaprlrny: Hs6rrtor 4nn o6nacur, r4e lrMeer Mecro rrpo-
xoxAeHr.Ie o6beKTa qepe3 rIeHTp [orrff 3pnr,r.E H flo foKaM EBa [poBaJra rnTencr,tBnocrr,r Ha

paccToflHr{r,r +AR or rIeHTpa.

hrc. 5. Pegyrur:ar rtpeABapu-
reruHoft o6pa6omn MeroEoM
noxHblx LIcToqHtIKoB [n.E qac,Tu

Maccr,IBa AaHHbD( CKaHI.IpOBa-
uuq Cyg X-3

I,I Harcoaeq, B KarrecrRe lrnllocrpaq[[ ,fi prrc.5 noxa:an pe3ynbrar rrpeppapurerrrncji o6-
pa6otrur Maccr.rBa AaHHbrx Cyg X-3, rge 6rur [por.r3BeAea orfup co6brTuir cpasy tto HecKoJrb-
Kr.IM napaMerpau. Bruu BKnIor{eHbI B aP.uui3 creAylouue flapaMerpbr: "Miss", " Azwidth",
"roflqenrpaqna" (otHorueHr,re pyx caMbrx 6olrrurx aMrrrIr,ITyA a 37 :<anwtax Ko BceM oc-
rarrHr,ru), "3afloJrfleflHoctr" (wclo KallarroB, B Koropbrx 3ap€r[crpllpoBirrrocb co6rrtue)
r.r Ap. Ha plrcyrKe xopouo Br,rAHo, uro a o6[acrr,r c KoopE{HaraMI,I qeflTpa -0,5ouadnro,raercfl.u3-
6rrro,IHar I{HTeHc}tBHocTr, cqera rl+snefi,a r o6ractax c KoopMnararwt -2" lt *lo sfiEHrr
lpoBarlbr, flpl.IqeM oflil Ha6llloLalorcfl Ha paBHbrx paccroflHr,rrx tl,5o or qeHTpa u36brrKa.

B erux pacqerax AR = 1,5", rITo coB[agaer c npHBeAeHflbIMI,I 3HaqeHfl.flMI,I11onoxegllffAe-

Ouuura. OrIeHrca AocToBeprlocru no Qoprvre rpruofi [aer Berruqr,rny Ha ypoBne 4q Ho r ro
xe BpeMfi e[Ie pa3 [oAqepKHeM, qro flpr.rBeAennuft peeynnrar npeABapr{renrHui r,r [peA-
craBJleg 3Eecb rIHIub B KarIecTBe urlJllocrparlru{. B o6pa6orxy Bolua flruub rxlcrb Marep[iua.

B garcnpqeu[e Moxuo cKa3arb, qro [peA,]IoxeHnbri Haprr uerog o6pa6orxn ua6nrcgarerrbHo.
ro MaTepl,ttua, [oJlyqeHHoro B pe3yJrbTaTe cKaHupoBaHr.r, Toro ]rflfi ufloro o6r'ercta Ha se6ec-
uofi cQepe, pa6otaet eSQexnauHo - ycrpanfler r;l:'4fi.nue reoMerpr.rqecrcoro Qarropa, no.flB-

rrf,roulerocff B pe3yJrbTaTe r,IcloJrb3oBaHr,rfl Kpr,ITepr,ren or6opa ruaHeft, B Koropbre BxoAflT
TaKI,Ie napaMerpbr, KaK Ha[paBrreHr{e Bbrrgnyrocrl,r r,r paccToffH]re o6]eKTa Eo uenTpa [orrff
3perMrl. Eonee roro, Qopuofi rprBofi u36brToqHofr r.rHTeHcuBHocTr{,tlp[ Hututuuvr pearrbHoro
r,rcrorrnr.rKa raMMa-KBaHToB, on ,qoflxeH [oAqepKl4Barb ero flofloxetl.z,e. V .rro eqe 6oree
BaXEO, n npe4nOXeHHOM MeTO,qe qaCTI,ItIHOr CUaXI{BaeTCfl BIlUflflUe HeOAHOpoAHOCTII qyBCT-

BI,TTeJI bHO Cfl{ IIO IIOJI IO 3 pe HI{ff TeJle CK O[a.
Astop BecbMa rrpr{3HareneH A.A. CrenanflHy 3a florle3xbre o6cyx,qeHr,Ifl r.r flocrornHyro

[oAAepxry B npoBeAenr{r{ 3rofi pa6otbr
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y4K520,27 + 520,874

OE }ICNONb3OB,AHI,Ih'DOTOSNEMEHTOB
trrrfl KoHTpoJr.fl IIoJroxBHI{fl AHTEHITbT

IIPI,I HAEJII0IEHI{.flX pAnr4or{3nyrlEH}r.f, conHrIA

A.O. Bauypun, M.A. Mnpoxon, II.H. Crcxxa

Onucagu na6lrogeurr paAnou3nyqeHu, Ha Kparo @JtHerrHofll Ar.IcKa, [poBeAeHHbIe Ha 22-rr.rerporou
paAr{orenecKorre KpAO Ha BoJrHe 2,25 cry,, cflfirorrb3oBa]rueu$oroener"reHTog,ryrtr]<oHTporrfi r.r BBeAeHH.s
no[paBoK B aMrrn[Tytry xoneGanufi anteHnoft TeMrreparypbr Ha Br,rxoge paAr{oMerpa. floxasaHo, qro aMn-
ilury!.a KparKoBpeMeHarx (ptxterrnocrr,o go 20 c) flapa3uftrLrx rone6anr.rft, Br,r3Barrnr,rx HeTorrHrrM
cllexeHueM :a nrt6panuofi Ha Kparo Aucra ColruIa touroft, c yqex)M cr.tfiraJra ot Qotoener,aeuroB MoxeT
6rrtr yrteruureHa BBeAeIII{eM [onpaBoK B 3arrucb paroron3flyqe]MflB cpep]reMB 2-1 pasa,3rr nogson.f,et
Ha[exHo o6napyxotr ua PT-22 KparKoBpeMerrflLle BcnJrecKr,r pa4rouenyueuus or JloK,IrrhrrBrx palr{ouc-
TOTIHT{KOB Ha Kpalo coJlHeqHorc AncKa, flpfipaue]rl-re aHlEHHofi TeMneparypbr KoropLlx cocrasn.ffet 120-
150 K lr nruue,

ONUSEOFPHOTOCELLSFORANTENNA POSITION CONTROL DURING SOLAR RADIO EMIS.
SION OBSERVATIONS, by A.F. Bachurin, M.A. Mironov and P.N, Stezhka. Observations of radioemis-
sion from the ".dge of solar disk carried out using Z2-mefie radio delescope of the Crimean Astrophysical
Observatory at 2.25 cm wavelength by using the photocells for control and correction of antenna tempera-
ture pulsations at the radiometer output are described. It is shown that the amplitudes of short-term oscil-
lations are superposed on the effective signal, They were measured in 20-sec interwals during one hour,
The oscillation amplitudes depend upon the inexact tracking on the solar disk edge. The superfosed signals
from radiometer can be mllected with photocells' signal by 2-3 times. The RT-22 alows us i reliabti de-
tection of short-term radio bwsts from local solar. radio seurces at the solar disk edge with the antenna
temperature inoease to 120-150 K and more.

B csssu c Bo3MoxHbIM o6Hapyxeruervr 160-rw.rnyrnbrx Kofle6anr,rfr pagr.ropagr.ryca Coflfl-
rla Ha BorrHe 2,25 cu [l] upe4crarl.trror r.rnTepec Ha6[roAernrfl pa${o[yrrbcaqr.ril Ha rcparc
corlHeqHoro [I{cKa. 3tu Ha6nrogelufl Baxnbr raKxe npu HccneAoBaHr.rlr papoBcrurecKoB
86rI'13l'I rII{M6a, rAe BII,qLIMaff reoMerpuqecKar rurorHocrb pag}Ior{crorrnrrKoB, cB.E3ag1rbrx
c co[fleIIHbIMI,I II.ETHAMI{, a 3Ha!MT, I,I BepO.flTHOcTb rIOflBrIeHI.I.fi paAI,IOBCflneCKOB 3}Iar{I{TerIbHo
6ollure, qeM B uenTpe AI,IcKa. Og,xaxo [pr,r rraBeEenr.rr,r 3fleKTpr,rqecKofi ocfi anTerrflbr c y3Kofi
IFarpaMMofr HaflpaB]rerruocrr.r (AH) B ToqKy, paclonoxennyro Ha Kparo Ar,rcKa ConHqa r,rflrr
B6[I'I3I'L ero, Bo3HI,IKaIor 6orrbuue rlapa3r{Tubre Korre6an}r.tr paAxocurnaJra, Bbr3BaHHbre He-
TotIHocTbIo coflpoBoxAeHlrtff aHTeHHof nnr6parHofi TogKr,r. .Il[a yuera flapa3?rTrrbrx Kofle6aHr,rfi
I,I B BEAEIMfl IIOIIPIIBOK TI PE AJIATAE TCA I{CNOII b3OB ATb CI4THAJI bI OT OOTO 3IIE ME HTOB.

llprrvreHerue QoroelervrenroB Arrff paArroHaorrrc[efllrfi Conmla, upaBAa, Arfl Apyfl.{xr{eJrefr,
6rmo upegloxeto A.E. CeeepubrM eure B cepeAr.rHe 60-x rogon, KorAa 6brJrlr [poBe4egbr
rIpoOHbIe Ira6rrc,ueHLI.E. Ognarco ux pe3ynbrarbr He 6burr,r oly6lr,rKoBanbr, t,t c rex flop noAo6-
flble Ha6flrotreHilfr He npoBoEI4rII,Icb BIUrorb Eo 1982 r. B 1982 r. aBTopaMr{ 6rulr srruonge-
HbI [po6Hble Ha6rtloEenltfl uynrcarlnfi paryor{3nyqenuff c r.rc[oJrb3oBanr.reM AByx Ooro3neMen-
ToB rlpl{ HaBeAeHI{I{ aHTeHHbI Ha Kpafi corlHerlHoro 4,IcKa, uoKa3aBtur{e BbrcoKylo KoppeIlfi-
rr,llo MexAy cr,rrnaJraMr,r Ha BbrxoAe pa4{oMerpa, pafuTanrueroHa Borrne 2,25 cl,r., rr or 0oro-
3IIEMEHTOB.

Ouucanaeuue flI{xe Ha6[IoAeruff pa4{or.l3rryqeHux CorHqa c npr{Menenr,reM cr{rnarroB or
SoroereuenroB rlpoBotr[lnuab 25 aBrycra 1989 r. na22-vetponoM paporenecKole Kprru-
cKoft acrpo0u3r{qecKofi o6cepBaropr,r}r, r{MerouleM olrr.rqecKxfi TeJrecKo[, orrrr,rqecKaff ocb
KOTOpOTO [apalrerrbHa 9[eKTp]rqecKofr ocu PT -22.

Srexrpuuecrcafl ocb aHTeHHbr HaBoEI,rJracb B TorrKy orcro.sqyto or ueHTpa EUcKa ConHrIa
Ha lgt , pacltoflaraBurytocfl B 5h 3Om UT Ha roft,xe nrrcore, 'uo, qeHrp conneqfloro Ar{cKa, r4

IIpoBoEHnocb collpoBoxEellue. llao6paxeHl,Ie coJlfleqHoro AI{cKa rrpoeu[poBirflocb Ha 3KpaH,
xecTKo coe4aHeHHrfr c ourr{qecKl{M TerlecKolrorvr. Ha srpaHe 3aKperrflflrrr{cb ABa $orosne-
MeHra. OglH SorooleMeHT (Ha3oBeM ero ropr{3oflriurbnrrvr) ycranaaJuBi}rrctr B Tor{Ke r.1306
paxefluff, cooTBeTcTByIoUei [epeceIIeHI,IpnErvr6a G .urbMyKaHTapaToM, aropofi (oeprr,rrcanr-
Hrui) -- Ha [epeceqeHuu nwvrla c BepTuKaJrbrlbrM KpyroM. AlrlryraHrapar u reprrarurrrbnbtri
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25.08. /989

Ifl i;i;Illl'oTx##JHl:i?',11ffi :Hfi :"9,1"ti'fi :::
Hocrb Bblxo[Horo curHaJla paAloMeTpa t,r flpl{BegeHHoro Soto-
SfleMeHTa Afa

Kpyr nrronpalucrTar,uTo6uoHlr npoxoAllJ1l4 qepe3 UeHTp AnCra Conmla. Cuffraurt or pa'

AI{o Merpa u Qo to ore ueHToB per}Icrpu poB [I[I{cb ca Motru cua MI{.

Ha pl.rc, 1. norcasana Konlrfl 3a[Hcr{ cnrHilrroB BepTI,IKiIrIbHoro $orooletteHta (o6oanauena

6yrcaoft 8), ropuaoHrarrbnoro Qoroanevrenra'(I), paAl4oMerpa (P) u pasHocrb c]Irflarla pa'

MoMerpa u c[rna]ra ropr{3oHTanbnoro SoroeneMenTa, [pI,IBeA,eHHoro x naacruta6y curEiIJIa

paEuoMerpa. Orpesor<, orpanr,rqennbrft ropusontarlbHbrMll qeprorIKaMLI, fla pl,rc. 1 Nao6pa-

Xaer ralU6poBoqnylo "ctyflegrKy" H cooTBeTCTByet aHrennoft TeMflepaType 100 K. BuAHa

BbrcoKa.fl Kopperrffrllrfl MexEy 3anr,Ic.fiMr{ coJrHerlHoro paAl,Iou3flyqefMf, I{ cI{rHaIIa oT rOp}I3OH'

TaJrbrroro QoroeneueHm. B ro xe BpeM.s He Br,IAHo rcarofi-nu6o KoppelfIII{Lr MexEy cl{rna'
JroM or BeprllKaJrbnoro QotooreueHTa u EByMfl rlepBbIMI'I.

O6pa6orrca AaHHbrx na6rro[eHrfi, [pl,r Koropofi ucuomeosarlucb lorlbKo 3an[cll cllrHa'

JroB pa4r.roMerpa Ir ropr.r3onTirrrbnoro SoroouetwHral rlpoBofl]Inl{cb cleAylouuru o6pasou.

CHaqala c11rg{ul or ororo $oroeleuenra flp]rBoExncfl lto BerI]ItMHe K ToMy xe Mac1llra6y rJo

aMIUII.ITyAe rcole6aHld, qTo l,t cl,trhan Ha Bblxo[e paEI'IoMeTpa' .IIls storo auwtclalcx rooQ'

oraqraeHr' 
'rq 

paanafit irl,ld,, rge Ao - aMIrrIrIlyEa rore6anui c[rflaJla pagrorrterpa, ..46 -
aM[nr{Ty4a .ooru.rro"yri** ,*'xole6anNi cI'IrHiIJIa SorosuenaeHra,-Kos$$uWe;1t,^m
Bbrq,rcJlflJlcfl KaK CpeAHee oTHOIUeHUe yKa3aHHbIXBeIIHqI',IH B TeqeHI{e OAHOI',I M}rHyTbI C ) '+v

Ao Sh 50* UT. 3arerur Haqaflo orcqera cvffHuta or $orooneueuTa np]IBoEIJIocb B cooTBeTcT'

Blre c HarraJroM orcqera cnrg,rJra paAl{oMerpa c yuerbrr roeQ0uryreHra m . Pasnoct (AI, )
flpl{BeAeflHbrx K OAHOMy UaCUrra6y cl{rHzrrroB BbrrMcIIf,JIaCb no sopnryne

ATu=Tu- ffiL, (l)

rge 7a - agTerrnafl TeMueparypa, L - ctrnan ot Sotoeneruellta, or.cql'IraHsrul ot BbIrII4cJIefl-

Horo flaqillra orcqera. Maiurra6nrrft xoo$Suqr.reHr, orlpeAeneHnrtfi B lIHTepBiIrIe BpeMer{I'I
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Puc. 2.3a,,u.,rMocrb or ,-ty:y::11 o*n"({ufi==r* Mexry crrranaMrr paAr,roMerpa r rcpnsoH_raJrErroro eoroureuenra, ruwrcnennoro no sanrcr 1d;o.r;;;;;#o;;;;rnry, Kore6aru,fi

5h 4g^-5h 5ol paaen 0,884. IIpn rloBTopxbrx Bbrrufienrrflx B ApyroM nnrepBane BpeMeHr.r [o
I{creqerll{u 6 tr,us Ha6nrcEerulfi oE oKa3iulcf, paBHbrM 0,904. fiplr o6pa6orre saflucefi sror
xoeQQuq[qHr 6rn uplHxr paBHbIM [epBonarralbHoMy 3HaqeH]rro, r.e. 0,884. yrcasagHbrM crro-
co6orra uo (1) BbIrMcJreHa pa3nocrb ATu ryn 2000 saul,tcefi awilrrltry1rone6aHlrfi, [o[rre'-
HbIx B reseflI{e [pI'IMepHO oAHoro uaca nadrrogeHufr. B galrHefrruetr EIrfl KparKocrr,r 6ygeu
roBopl{Tb He "3arx{cb aMruII,ITyAbr xore6ar[fi", a lrpocro "u3Mepelfl,Ie,,. painocrr arar-o"
paMoMerpa I'I roprl3oHTilrlrHoro @otoaJreMenTa [oKa3ana s Er.rrcrifi qacrr,r pl1c. l. BngHo, vro
aMruII{TyAa rlapagl{THblx rcole6amtft aHtennofi teM[eparypbr yMenbrrrr.uacb He Megee rreM
a 2-3 pasa tro cpaBnenuro c llx anannurygofi Ha Bbrxoge papoMerpa.

Ha puc. 2 \orasana 3aBr,rcrrMocrb or BpeMelM roee$uryeHTa Kopperrf,rlr,u,r r Mexgy cl,tr-
HaIIaMI{ or paAuoMerpa n $oroeneMeHra, np[qeM oAHo 3Har{eHr.re r Bbrqr{cJrepo 

',o 
10 uoc-

rIeEoBareJrbrILIM, I{3MepeHl{xvr. BuEHo, qro noAaBflfltoulee 6olruu,tncrBo 3Harregwia r ) O,g.CpegHee apuQrvretruecKoe 3Haqerure rcoe$Quur,reHTa KoppeJrflrryr{, BbrqucrregHoe 11o Aecflr-KaM n3Mepenuil, pltt' nepuofr u oropofi TbIctrrI [3MepeHuri paaHo'coorBercTBeHr{o 0,949tIt0,005 r'r 0,937+0,009, a ggt scex 20b0 uarvrepenrfi , = 0,9+s*0,006. 3gecr co 3HaKoM,,*,,
yKa3aHbI cpe,qHel(BalpaTl{rlHble ouu6xu cpeAnero. Bugno, qTo c rerrenueM BpeMegr,r roo{Su-
III{eHr Koppefif,ullu flecKolbKo yMeHbruaercfl, a pas6pbc ero gHaqeHflfr HesHa,MreIIuHo u-or-
pacraer. Cpegnee 3HaqerlHe r, BbItMcrIeHHoe rro corn.rrM [ocJreAoBareJrbnbrx sanucrlir aMnJrr{-
tyE rcole6arufi, oraoaaocr paBHbIM 0,87, a xoss$uur.renr KoppeJrflIulr rro BceM 2000 r.rgvre-
pearfi norursnncfl, Eo 0,6310,01, r[e co 3HaKoM;'i" yKasaHa 

"pagn", 
ouu6xa. 3ro roaopnr

o ToM, qTo B pa3HocTb cI'IrHaJIoB'paMoMeTpa u QoroeneueHTa BxoIHT rrepeMe11ga.E Bo BpeMe-
HII @CraBrlflrcula.E, XapaKTepHoe BpeMfl r,I3MeHeHr{fl roropoft 3aMeTHO fipeBbrruaer 1g-20 c,
B TeqeHr,re Koropbrx [poBo4{nacb 3aflrrcb l0 arnrrrnryg rcone6anrfi curHarroB .

Ha plc. 3 npe[crasnega 3aBl{clrMocrb or BpeMenr,r c[rHUroB pa4roMerpa (xpyxrn) u
filpl'I3oHTitrlbHoro QotoeneMeHTa (rpeyronrHr,rru) . Bepruxarrbnbre wproqKr,r o6ogHaqapr
cpeArlelGaAparl{llHble orul6xu cpEEHero. OgHo :nauen[e coorBercrByroulefi Benu.unrr Hafi-
AeHo ycpeEHeHIreM no 3'lwtuyrHblM [3MepHuru. BugHo, qro 3aBncr,rMocrr,r or BpeMe]r]r,
nao6paxennrle Ha pI'Ic..3, orxnonxlorcs oi nlrnefrsofi. I4svreperua aMlrrr.rry,qHbrx xapaKTe-
pucTI{K patrHoMerpa u QotoeletrenToB rroKa3ilrl[, rrto qHI,I alrneftnu, oco6eruo 
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pnc. 3. 3asucuMocT6 oT BpeMeHr.r crrr'aIloB Ha BBIXo[e paAI'IoMeTpa t"pv*11]-',rop[3oHranbHoro som-
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pnc. 4. PagnosrE cufiraJroB paAnoMetpa u rop[3oETaflbnoro QotosneMe]ITa B 3aBI{CI'IMOCTI',I OT BpeMeHU

ToqKI. coorBercrBynr ycpe$leHuro IIo 10 flocJle,qoBat*o*ra t{3MepeEDflM' KpyxKa - no lo0 u3Mepe-
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qacr.flx. BrAHo tarcNe, trro cpeEHeKBagparflrlnbre orun6r<u Menbiue y curnaJra or eorogneMeg-
ra. Cnegyer orMerr,rTb, uro rcoo$Qr,rqr.reHT Koppenflrlurr MexAy Berrur{r{HaMr,r cuiHanoB paAlto-
Merpa !{ Sotoeleveura c ilx cpeAner<Ba,qparr4qnbrMrr orun6xanan cocraBJrflel' coorBercrBeHflo
0,5510,015 n -0,1010,22, r,e. o uepnoi Kopperrffrrr.u c[errarb Kaxofi-ro BbrBoA 3arpyArrr{-
TeJIbHO, TOrAa KaK o rropofi MoxHo cKa3aTb, qro ofla, npaKnrqecKr.{ orcyrcrByer, Koppraqux
MeX!,y aEcorIorHbIMLI laa.ueuuflMli cpeAHeKBagparr,rwbrx otxloHerufr curHarroB ua nuxoge
patrxoMerpa N SorooneueHta n 3-wHyrHbrx I,IIITepBturax BpeMenr.r paBna [par(Tr4qecKl Hynro
(r = -0,0210,22), B rpex nocrreAur.rx 3narreHr{xx rcooeer.rryreaTa Kopp€nflIrr,r co 3HaKoM
"1" yKa3anbl cpeAlILIe ourr6rr.

Ha plrc. 4 noxagaga 3aBI,tcHMocTb or BpeMenr,r BeJrr{qr,rHbr ATu,ycpegneHnofi no 10 ilsN{e-
peHI'r8M (rouxu) lr uo 100LI3MepeHutM (caernue xpyxrcu).MoxsoyBr{Aerb,qro3raBe;rr,rqu-
Ha I'I3MeHfleTcfl co BpeMeHeu npu6luruTeJlbHo lutHefiHo, rrplrqeM paa6poc suaqenufi [pr.r 3ToM
yBe[Hr[.{BaeTcrI. B 3-Iw,IHyTHbIx xHTepBaJIax BpeMeru{ oH He npBbuuaer 60 K. 3aa,regr,rq
AIu, ycpegHeHHble no 100 uarrleperu,rffM, Bbrql{creHu no (l), lli otnaeqeHrroro cfle[yer, ql.o
Moxno HaEexflo o6Hapyxolrr BclJrecK paMou3nyr{eHr,r.f,, ecrrll pa3gocTb AI" e reueHr.re 3-nnrH
Bo3pacraer He Menee qeM Ha 1 20-l 50 K.

O npn,alHe [orrBJIeHHfl MeAIIeHHo l,r3MeHflIorrefrcff KoM[oHeHtu aHteHgofr TeMrleparypbr
cKa3arb o[peAe]IeHHo 3arpygHl,ITenruo. 3ra KoM[oHeHTa Moxer 6brrr sbrgsaHa KaK arrflapa-
TypflblMll oQ$ercravu.t, TaK 14 l,I3MeHe{Ufit\rfrr caMOrO paAflor,r3[yqeHr{fl conHrla Ha Kpalo ur"*u.
HaQororrracrllHKe,nonyreuHofr 25 aarycrla 1989 r-. c rroMoulbro reJrecKona AOP-2 orruqe-
cxofi otyx6ofi ColHua KpAO u6nNsll Kpa, coJrneqnoro Ar.rcKa Ha yrnoBoM paccrorHr,ru np14-
ruepHofi 4' or rouKlr, ea xoropofi nporo4.rrocu crexeHr{e sapr-21,Haxo,qr{Jracb rpyflfla11s-
ten. Ee renuorpa$uuecKr.te Koopgrnaru 25 aBrycra 6l;lru g = 235,tr = 83 [/. He ucxnrcueHo,
tITo paE{ol'l3nyqeHue etoii rpynnu fltren Morrlo Bnecrr{ BKJTaA B Me,UIreHHo r{3MegflIoulyrccrr
KoM[oI{eHTy, Ha6nrcgarurypc, HaM}I. Henrss rlcKrrlormTb norlnocrbro r{ TaKyIo np[qr,Iuy, KzlK
160'wtHyrHue KoJIe6alluff paAl{opaAl.{yca Conmra, xorx nplr6ruxenna.s oueHKa rroKa3brBaer,
.rro flpupaueHl'Ie arITeHHofr revmepatypbl flpu tarclrx xore6aHrlfx He Aonxno rrpeBbrruarb
40 K, ecru.r aMrrlrr{Ty[a xone6anui paAr.ropa$,ryca coflHrla cocraBnf,er oKorro 1,,,3, rar uu-
rMcneflo a pa60te A.O. Ba.ryprHa*. Bo Bc.flKoM Cnyqae Bofipoc o cocraBrrflroulefi, vregleaao
rsNaeHroouefic.fl rlo cpaBflenl,rrc c rone6aHux n a 20-cercyHgHoM trnTepBiure BpeMefir,r, Tpe-
6yer cnequaabnoro paccMorpenur,

Yrcaxeu HeKoropble Bo3Moxnbre nplrrunbr yMeflbrxenr{.rr Koppeflflur,ru Mexly cr{rnanaMr{
Ha Bbrxo4e pagr{oMerpa u SotosneueHTa @ BpeMeHeM.

l) Brcnag B cI'IrHaJI ropI,I3oHTIIrIbxoro SorooaeMeflTa, snocr,rMbrfr clrrHiuroM or Beprr,rKanb-
Horo $orooneMeflTa, [ocKonbKy roqKa Ha ColHqe, flaxoguBuracfl rlepBoHawubgo Ha oEHoM
anbMyKasrapare c IIeHTpoM coJlHeqHoro ArrcKa, c TeqeHueM BpeMeH[ oTKrroH]tTcfl oT Hero.
Ouegxa rloKasblBaer, qro B cryqae oAnoro ,ttca Ha6rrlogemi orurr,r BKrIa,qoM Moxgo upege6-
Peqb.

2) Ilerornocrb onpeAeJIeHI{.s IloJloxenr.rfl qeaTpa uoo6paxeHua Ar{cKa ColHrIa Ha 3Kpage
r,r ycraHoBKr{ Ha HeM $oroenenneHroa a arr6panrryrc TorrKy cflexerur.fl,

3) Herouaocrb corrpoBox4eHflfl paglrorerrecKo[oM erofi ro,xu 3a cqer oruu6rn B ycragoB-
Ke cKopocr[ cJrex(enufl ll lt3MeHenr.rfl co BpeMeHeM nporu6a o[op, Hecyulux BTopuqfloe 3ep-
KirJro paErrorelecKorra.

Ha ocHoaaaru{ orMerlenHoro Moxno cAelarb cIIeAyIou}Ie BbIBoAbr.
l. C yvetorra curnarla or +oro3neMenToB H BBeAeHu.fi coorBercrByloruux [onpaBoK Moxgo

B HecKorlbKo pa3 yMeHblrruTb aMllnulyAy Ha6rlpEaeMbrx Ilapa3uTHtrx xone6arutfi aHreHHofi
TeMrleparypbl Ha 3:ltMclr paEuo[3fiyqe]ru.fi flpu cJrexeHur.r sa rorxoi, orr6panHofi Ha Kparo
collHerrHoro mcKa.

2. B reqenne qaca fla6flroEerui cpegHeapusrraerurrecxufi xoe$$ru[enr r(oppenflrlur{ Mex-
Ay cI{rHiuIaMI{ oT paEl{oMerpa u oT QotoutervreHra, [3MepeHnbrfi Ha 20-cercynAHbrx uHTepBa-
nax BpeMeHu cocraBJrrer OB4, a na 3-uuHyrnbrx HnTepBarrax oH paaen 0,87.

^ ^iS*llpyl ,4.6r. llourrrxa o6xapprenur l6Gr"rrryrnrrx xone6arufi pagropa[ryca ComrUa Ha Borrxe'ztzl cM // Kr{HeMarnKa x ensrxa se6ecxux ren. 1990. T,6, C.7 S_79,

I O. I,IsDecrn,I KAO, r. Es 1C'



3. C nornroutrrc SoroonerraeHTa MoxHo HaAexHo o6Hapyxurr Ha 3aIIlIcu paAI{O}I3nyqeHIIfl

KpaTKoBpeMeHHbre paAr{oBcrrJreCKu Ha Kparo CoIHeqHoro E{cKa, npuparleHl{e asrqHHofi tet"r-

fleparypbr B Koropblx cocraBrlter 120-150 K u altu-re.

vLK s22.2

AXPOMATI,ITIECKUE CI{CTEMbI CIIEOOTTA -N}IHOYTA

f M. [Ionou

paccruorpeurt cr{creMLl r:una Illr.lagr-KaccerpeH c IrnocKrrM flojreM I{ axpoMarl'rqecKaM KoppeKTopoM'

ckrreHH6rM r,rg g"y* ac$epauecxux lnn:. Marepran KoppeKropa - nnasreHrlft KBapu fi Oroprlcrtlit nHT[it.

3eprana cficreMbr c6.pr.ruecr.r.r". Cacrerrrr LrMeIor xopotrIee ficnpaBfleHl{e a6epaqr'rfi B cneKTp-anbHori

o6lacru 2000 ... 25000 A [pr.r nnocKoM rrone 3peHr.r.f, Ao 6' a orHocHrerlbHoM orBepcrl'Ifi go 1:2,5 npa

eoxycuor'r paccrorHltr oxono 1 *r. Hrueprcs crrcreMll c Qoxalruofi noBepxHocrblo, BbtHeceHHoft 3a npe-

,4eJILI CIICTeMLI, qTO AeJIaeT BO3MOXHTIM [pLIMeHeH[e rpoMo3AKAX CBeTOnpI{eMHI',IkOB.

Cucrerrtr rrloryr 6rrrr, npr,rMeHeHbl KaK B KocMlrtlecKltx, TaK It B Ha3eMlILIx npn6opax, pa6orarcurax

B urnpoKofi o6lacrs cneKTpa.

THE ACHROMATIC SLEVOGT-LINFOOT SYSTEMS,by G.M. Popov.Tbe flat-fieldedSchmidt-Gas-
seglain systems with achromatic cemented correcting plate are discussed. The correcting plate is rnade of
fuied quartz and litium fluoride. The systems have spherical mirrors. The systems have well eliminated aber-

ration in the spectral region 2000-25000 A and a flat field up to 6o and speed.up to f12.5; their focal

lenght is about i m. There are systems having outside focal plane are available providing the usage of large

fighl receivers. These systems can be used as in space telescopes so in the ground based ones for the large

spectral region.

BseAeHue

O6uleussecrHafi clrcreMa Illvrgra, o6na[aE 6olrrulfinl H xopouo [cflpaBneHHblM rloJreM

3penuff, !{Meer cy[lecrBennbtfr HeEOCTaToK - Ilorre 3pefrgfl ee uCKpHBneHO. KpoMe roro,

ee ooKanbsafl floBepxfrocTb pacfloIloxena BHyTpI,I CIICTeMbI l{, crleAoBarenbno, TpyAHoAoc-

ryn;a. 3ro ocnoxnner npr4Menenr,re rpoMo3AKLIX cBerolptteMIII,IKoB - 3OfI, renenusuon'

nofi rexru1x^ u t\p. flosror'ry xeJlarellbtto HMeTb TeIIeCKon C $OKaJlbHOfi nOBepXftOCTbK),

pacflofioxeHHofi 3a npeAenaMH cI'ICreMbL

Bcrcope nocne r.r3o6pereayrfl ctrcreMbr [Ivrgra 6uru rpegupl,lHqrbl flolblrK]t ycrpaHl'ITb

ee HepoirarKr.t Uefrofi y.ro*rr.r,rt. Caaqa:la Eexep [l], a sarerta CneQorr [2] ununrlyr [3]
pa3pa6oralu cLIcreMbI rl{na IIIMI4ET-Kaccerpen (puc. 1), ofiIaAalox1lte nnocKofi Qoralrnofi
norap**roaruro. Bce 3rU CI,ICTeMbI cOCTO.ET LI3 acQep[qecKoi KoppeKIIHOHHOfr IUIacrHHKl4

Iilr'rngra r4 AByx 3epKaJI. flpn neo6xogl{MocTu Qoxaltaaa lloBepxnocrb MoxeT 6urn grtnece-

fla 3a npeflenbl CI{creMbI. Cllcreruu Bexepa, K coxaJleflIllo, I'IMeIor nO KpaiHefi Mepe OIHO

ac(,epUuecrcOe 3epKarrro, rrro 3aTpy4nfleT I43ororoBlleflrre OnTI'IKI'I. Bonee nepCneKTI'IBHbIMH

,rrrLr., cncreMbl CneQorra-J}.rn$yta; 3ro cl4creMbl IILuu[ra-Kaccerpefla co c$epuqec-

KHME 3epKiutaM[ u [nocKI{M rrorreM 3peflI{r. CQepuuecrcue 3epKaJIa yEo6HbI g:Is I{3roTOBne-

flufi r.r KoHTpoIfi. K Coxalenl{rc, 3IIt C}ICTeMbI M,IIO I{3yqeHbI; I'IX paCCMOrpeHle [3] Orpanu-

qr{Baercs aoepparluf Mu rperbero nopfi AKa, r.e. rpy6blM npu6llrxenr,reu.

O6ufur"r negocrarKoM cucreM (puc. l), coAepxaul[x KIlaccilqecKylo KoppeKlll{onflylo

nnaCTuHKy [ItnIilgra, flBflfl.eTcfl 3flaql,lTeJlbnblu XpOn4amAna,flpeBocxoAflulxfi xpoMarl'I3M cuc-

tenau IIIr'rH.u,ra c reM xe OoKyqrbrM paccrotrHl{eM I.{ ornoclreJlbablM o1'Bepcrl'IeM. floorot"ty

npr{Menenr,re cBerocr{nbnbrx ct{creM B [IltpoKofi o6nacril c[eKTpa HeBo3Moxflo. OAnaro

yxe Jlln$yr [3] yrasan Ea flpl,rfirlr{flr4anbHyro Bo3MoxHocrb LlcflpaBJleflufi xpoMarl'I3Ma flplt

r{crroJrb3oBasur.r KoppeKropa H3 trByx acQepuqecKlrx IIJracrHHoK, I'I3roroBrlefiHblx I{3 creKon

c pa3nr.IqnblMu AI,Iclepc1rfltvru. 3aueUrv, qTO nOAOfiHbIfi axpgMargr{ecK[i KoppeKTop C 6onb-

*r, yara*o* 6rm upurrenefr B KaMepe Iilurrgta c OTBepCTEeM 1,2 M, yCTaHOBIIeHHOfi B
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Puc. l. KnaccusecKa, cucreMa CaeQorra-JlrnQyra (cucrerr,ra Iilrr,u.qr-Kaccerpenco@epnuecr(HMlr3ep-
KanaMu !r [JrocKuM nonervr)

vrz

Pnc. 2. Axpor'larFrecKaq cucreua Cneeorra -Jluneyra

Aactpaluu. Panee urt noKa3aJIH [4] , uro Bo3MoxHo nrr6parr flapbr creKon Ens KoppeKropa
I'I3 AByx nJIacrI,IHoK lllvugra, [pI,I Koropbrx Eocrr{raercfl lrcflpaBrlenr,re xpoMarr.r3Ma B rrgpo-
Koi o6nacrll cfleKrpa. B erov ornoruenur.r nau6olee nepcrreKTllBaoft napofi flBlrfrercfl KBapIIe-
Boe cTeKro B corleraflI,lll c Sropucrurn JII{rI,IeM, flpo3paqHbre B [ILIpoKofr o6[acTu cIIeKTpa.
Paaee nat'lu [4] norasaao, qro clrcreMbr lllvrugra c rrogo6abrM KoppeKropoM ruoryr pa6o-
rarb B BecbMa lul,IpoKofi obaactu clleKrpa (2000 ...25000 A). floraxervr, qro Bo3Moxnbr
cI'IcreMbI Cne$orra-IlunQyra c nogobnrttur roppercroporra, pa6orarouql.re B crorrb xe ruupo-
Koi o6flacfl'I cIIeKTpa, qro flpegcraBrlfler 3aaqr.rrenrnrrft r,rnrepec KaK ;qng KocMtrrrecKr.rx,
raK r.r Anfl Ha3eMflbrx npu6opoe (puc.2) .

1. Meronrra pacqsra

llpegrapurerrarrfi pacuer cucreMbr flpor.r3BoArrrc, B npeglronoxefiuu, qro KoppeKropa
Her, [ocKoJIbKy oH npaKTI{qecKI{ fle I{Meer onruqecxofi culrr. flooroMy [pegBapr.rrelrarrfi
pacqeT CBOSIITC, K pacqeTy [apaKcHaJIbflLIX XapaKrepI,ICTtIK CI4CTeMbI I{3 EByx 3epKaJI, BXO-

{8ry}tx B cl'{creMy lIvlrgra-Kaccerpena. [Ipu pacuere flpuMenflrorcfl r.r3Becrnbre BbrpaxenH.E
[s,'c.261

14=2fdl(f'+d-q),
rs =2(q - d)dl (f' +2d - q),

r$e f - gKBI{BtuIeBrItoe Qoxycnoe paccrof,rrr{e cr{creMbr, d - paccronrrue Mexgy iepxa-
ilalll{,il, q - paccrosnue Qoralmofi floBepxnocru or Bepuuabr rnasHoio 3eprcaJla; t 4 trts -pag[ycbr Kpr{Br{3rrbr rrepBoro (rraanoro) rr Broporo 3epKarr coorBercrBerrEo.

Bo3ruoxnrt ABa ocHoBHbIx cflyqaf,: 1) nennuunu f', d, q saAanbr, rorEa pacqer cBo,qr{rcfl
r sriucrefl[rot4 n 15 ho Sopr'aynarra (l) t (2); 2) paanycwra 11rs cB13;HbIHeKoropbrM
yCTIOBI{eM, nanpl{Mep yCnOB[eM I{CnpaBrIeHI{8 KpI{BI{3IIbI ltonf,, t4evtsi B aTOM Clyqae

,(r )
(2)
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rc (l) r.r (2) uueeu:

2'f'dl $ - q + d) x 2(q - d) dl ff' - q + u).

Ta6nnqa 1

r1eu* (x2 +y2)12 (o"r. pnc. l),8 - nocroflrlnan.
O6osnaqeHux cfleAyrorqlle: ri - p4illcu KpI,IBI,I3rtbI trptl BepuruHax, di * paccroflIil'ifi

Mexgy BepIuLIHaMI,I [oBepxflocreil,D - trIlaMerp BxoAHoIo orBepcrl'Ifl (aneptypnaa EI'IaQ'

parMa coBMeIrIeHa c oupaoofi rcoppertopa) , f' - 3KBuBaJIeHtroe Soryoroe paccro,Inlre

irncr"*or, -A - ornocrtenbnoe oTBepcTlle, s' - paccromuae Soxallaoft nosepxnocTll oT Bep-

rxrrgbr rrocregnefi uoaepxaocrr.r (r.e. BbrnyKrloro 3epKilna, q - paccrofltrue $oKanbnofi no-

Bepxnocru or Bepul,rHbr rrraBnoro 3epKaJra (nce nepeuucnenHble pa3Mepbl AaHbI B AeullMer-
pui; , cpo -- yron HaKJIoHa rrfrKa rlapaflrreJlbHbrx nyrefi r ocfi cI,IcreMLr, ). - g.nuna BoJIttbI

coera (A). .Il,ucropcun Errfl Bcex cr{creM rre [peBblluaer corblx gonefi npoqeHra Ir Moxer

661r eule yMeEbIIIefra [epeMeuleflI{eM aneprypHofi praSparnru B fipocrpancrBo Mexgy

KoppeKropoM I{ TJIaBEbIM 3epKanoM - nplleM, yrasafinr,tfi Jlran$yrorra [3] .

OO"y"t Oe paCcTO*rEe ,aa* CrCra, 6lrgrcO x I v; OrItoCI{TeIIbHoe orBepcr}Ie - l:2,5
go l:5,b flpu ffiocKoM ttoJle 3penr,rfl Eo 2a = 6". 3.arureraM, qro xpoMarlr3M yBenl{qesfi.E IIpe-

ne6pexnruo Man Antr Bcex clrcreM. OqesI,rAHo, ocHoBHbIMI,I a6eppaquxtvtlt fiBJlrlrorcff ocra-

Toqgbre xpoMarr{3MrrofloxeHr{s u c$epoxpovarlrqecKax a6eppauur, a raKxe noneerte a6ep-

(3)

Ilapauerpu f', d, q cBfl3ar{br Bbrpaxeflr,reM (3) ; uenecoo6paano 3a[aBarb nau6onee cyqecl-
Benflbre flapaMerpbl f' ^ 

q, oflpeAerlf,fl d lrc ypaaneru{f,, K KoropoMy cBoplcfi (3) ' IIpu pe'

IueHr{I{ 3Toro ypaBHeHLI.rI cJlegyer urr6parr naltrraenuultfi rto a6conrornofi geluquae Koperlb;

HailEfl.d, BbFrncnfleM t4,t5t43 (l) u (2). [ioree roqriar KoppeKqlrff KpLIBLI3ttbI flonfl rlpo-

r{3BoEI{Tcff B rlpoqecce orITI{Mtl3aIIllE cucreMbl sa 3BM.
Mu pacclrorpr{M BxpoMaTuqecr[ft KoppeKrop, crleermrrft us pyx acSepuqecKl{x rJIacrl,tH

(floBepxnocrb cK[eHKr.r crfepuuecraa). Teoplrx axpoMar[qecKoro KoppeKropa o6cyxgena
naMr,r B [4] . 3gecn 6yger paccrnlarpuBarbcfl cl{creMa c KoppeKropoM, coAepxaUI,IM A,Ba Ma-

repr{afia - KBaprreBoe creKJro u $ropucruh nuruit, [ocKoJIbKy oHu o6ecneql{Balor MIIHH-

r.aanrntrfr ocraroqHrlfr xpoMarr.r3M B coqeranllu c BblcoKofr npo3paqaocrblo B lllllpoKofi o6'
rracrr{ cneKrpa la1 . Eltr. yMenbrrreflr.rfl BltuffHr4fl 6nflrcos KoppeKropy [pl,IAaercs ueHucroo6-
pa3nafl $opr.aa; KpHBr{3Ha MeHr4cKa orrpeAeJrffercfl paAl{ycoM KprtBI,I3nbI crrefrrcN, rotopltfi
Moxer arr6nparrca B [rr{poK}rx flpetreflax. B naureu cfiyqae on art6paH pannurra - 100 AM.

.Eaurnefirulft pacqer cr{creMbr npor{3BoArrrcs na 3BM c noMoilIbro cnequalrsofr flporpaM-
Mbr, o1t14caanofr naruu B [6] . Pac'{er cBoplrrcfi K r{cflpaBrlenlco a6eppaqr,rfi na oclr Lnff EByx
au6paanttx AJII,IH Borra cBera ), trrrf, HecKonbKl{x 3oH orBepcrl{fl, a raKxe K I,IclpaBJIeHuIo

KoMbr Elrfl 3aAaHnoro yrJla flonff C.)Lr KoppeKIILII,I KpI,IBIt3nbI IIoJIT, ecfll'I 3To neo6xo[u*ro.

2. Peeynrrarrr pacqeroB

Peoynrtarrr pacqeroB rrpegcraBJrertr g ra6r. 1-16. Kax<uax Heqernafl.ra6luua coAepxl{r

KoHcrpyKTr{BBbIe 3JreMeHTbI cl{creMbr, a KaxAaff qerHafl - pasMepbl 6' (rtarru) [flTHa IIaII-

MeflbIIIerO pa}Cefrlftfi IIpII pa3nllqHuX C^r ll tr.
IIpo$rurn ac$eplruecxnx noBepxnocteft ropperropa I'IMercr BI'IA

z =ulr + Bu2 ,
(4)

-98,971
-100

0,1
0,19

0,001706 (SiOr) -98,283
_12,36

-11,92

1 3,59

-4,39
2,558

0,003072 (LiF)

UprMeqaHue:D--3,5;q=-f,AS3;i'=A,824;A--l:2,5;2ts=6". SlO2-KBapururaBrrcHHbui,

LiF - Qtopncrtrfi nnrufi.

I t00

ti di Bi ri di Bi



Ta6nnqa 2

0
I,r5
1,72
2,86
t'

16,3
19,3
2t,t2
25,17
2,557 s

12,4
13,8
t't,t
21,7
2,5582

))<
24,2
27,r
31,1
2,5590

26,5
28,4
31,1
35,0
2,5593

24,3

26,r
29,02
32,9
2,5591

17 11,'1

18,49 14,37
21,8 16,64
25,9 22,4
2,ss8s 2,5577
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I

19 90 2144 2536 3404 546 l I 5000 2 5000

f'a6rnua 3

ri di Bi ri di Bi

-99,0s I
-100,0

0,1
0,19

-98,44
-12;36
-tt,92

t3,82

-4,1 5

3,07 8

0,001568 (sio,) 0,002822 (LiF)

fI p u r'r e q a H H e: D = 3,5;q = -t,O73; f = 9,363;A = l:2,67 ;2<,t = 6"

T a6 nlaua 4

0
1,1s
t,72
2,86
s'

19,5
22,04
24,03
27,74
3,0774

8,5
tt,4
13,3
20,5
3,07 81

t8,24
20,07
23,12
26,67
3,07 89

)))
24,1
27,O
30,6
3,0793

20,08
21,97
25,0
28,9
3,0791

12,89 14,92
14,65 17,86
t7,95 20,62
22,7 2t,89
3,078s 3,0776

u) I
1990 2144 2sJ6 | t+o+ s46 t r 5000 25000

Ta6nnua 5
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-99,209
-100

0,1
0,19

*98;t32

-12,36
-1t,92

fI pnu eqaIIu e: D= 3,5;q o O,145;f = 1O,13;A = lt2,94i2a = 6"

0,001283 (SiO, ) 14,39 0, 002307 (LiF)
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4,396
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0
I,l s

t,72
2,86
s'

17,87
21,s7
23,82
2'l ,79
4,3948

7,5
ll,2
12,9

19,9
4,3955

15,6
17,6
20,0s
25,14
4,3964

19,3
21,5
23,'t
29,3
4,3968

t7,39
19,s7
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28,28
4,3966

10,7 13,44
1 2,8 17 ,94
16,1 1 5,5 9

23,s 24,s3
4,3%0 4,39s r
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T a6 nsua 7

-99,277 0,1 0,001139 (SiO, ) -98,862 14,',13 0,002049 (LiF)-roo o,re _i?,,tri -:i:,
II prr{eqaIrtr e2 D= 3,5iq * 

. 
t,819;f' = 11,61 ;l = l:3,32;2r,t= 6o.

Ta6nrua 8

0 10;85 10,0 18,9 22,4 20,58 l4,l 6,94
1,15 15,36 11,8 20,51 24,0 22,35 16,2 9'5

t,72 17,2 14,0 22,s8 26,1 24,69 18,9 t2,3

2,86 21,38 22,1 28,43 32,7 31,24 2',1,6 23,06

s' 5,2445 5,2453 5,2462 5,2466 s,2464 5,2458 5,2449
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-gg,4og 0,1 0,001662 (Sioz ) -99'122' 13,s4 0'002985 (LiF)

-100,0 0,re _il,,li -i,rr:l

II p u rra e q a H n e ; D = 2 ; q -- -1,862 ; "f' = 8,808 ;,4 = I :4,4 ; 2a = 6" .'

Ta6nr.rua 10

o 2,2 0,8 2,1 3,4 3,1 1,73 1,36

l,ls 3,s 1,8 3,4 4,26 18 2,23 2,11

1,72 4,3 2,5 3,7 4,22 4,5 3,34 2,8

2,88 3,6 3,33 4,s 4,48 s,13 4,5 3,9

s' 2,53903 2,5393 2,5395 2,5396 2,5396 2,5394 2,5391

Ta6nsua ll

-gg,433 0,1 0,001465 (SiOr) -99,181 14,05 0,002591 (LiF)

-100,0 0,re _ir;,tr\ -1:33?

Ip4r,reqaHIr et D=2iq=-O,2O1if'=10,0;,4 =l|5i2u)=6". L
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1,72
2,88

s'
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3,8
4,2
5,1

3,6941
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1,8
2,8
4,t

3,6944

,o,
3,s3
4,44
5,4 8

3,6947

3,7
4,5 5

s,44
6,63

3,6948

0,8
1,7

3,4
5,28

3,9
4,6
5,4

6,s

)\)
3,36
4,6
5,91

3,6946 3,69443,6 94 B
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I

I 990 2t44 2536 3404 5461 l 5000 2 5000

Ta6naua 13

-99,478 0,1 0,001255(sio,) -99,252 14,35

-100,0 0,19 *12;36. - 3,6s

-ll,g2 +,l.ss

fI pu Meqa Hn e) D= 2iq = O,745;f' = 1O,13;A= 1:5,32; 2t s = 6o.

0,0022s4 (LiF)
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TaGll.uua 14

0
1,15
1,'.12

2,8 8

s'

1,9
J,J
3,8
6,6

4,3950

0,6
1,8
3,3
sn

4,3953

2,4
3,0
4,4
6,1

4,39s s

3,0
3,',t

4,2,
6,8

4,39s7

11

3,5
5,0
6,8

4,39s6

1,4 1,1

2,4 2,2
4,2 3,6

6,3 7,4

4,3,9s4 4,39s2

o)
T

l 990 2t44 2 536 3404 | s46l 15000 2 s000

T a 6 n u u a 15

,I di Bi ,i di Bi

-99, s

- 100,0
0,1
0,1 9

-99,293
-12,36
-t t,92

14,69

-3,39
5,209

0,001117 (sio,) 0,002006 (LiF)

fI pnnte qaHH e: D=2iq = l,Sf9;f' = 11,61;1 = l:5,81 ;2<'.t = 6"

pa].:\Ltti (n ocHonnorra 3To acrl,IrMatnaru) . Bnpouerur, 3Tr,r aoeppaqufi Mi]flbr I,I pa3Mepbr tIflTHa
pacceffHl,Iff rIopEAKa 0,03 rtrr,a Aaxe Ha Kparc noJIfl. KpnnuaHa Ilorlfl Errfl Bcex c]rcreM rlpaK-
rr,rqecKr.r orcyrcrByer, r.e. noJre flfiocKoe. Pa6oqaq o6flacrb cfleKrpa - 2000 A ... - 25000 A
Efl:runa cr{creMbr (6ee yuera Bbrrroca Soryca) He 6olee 1,5 f' .3auerunr, qro Bo3Moxlro
raKxe I'l co3AaHI{e axpoMarl,IqecKl,lx cl4creM CneQorra-JllraQyra Anfl rrrrrpoKofr o6nacru
cIIeKTpa c KoppeKropoM, collepxaur.rM KBaprreBoe creKno ra frnyopur, Ho npu 3roM ocraroq-
Hufi xporraau,I3M pacrer; B[poqeM, ero MoxHo yMeHbrrrr.rrb, pa6orafi B 6onee y3Kofi o6nacrr4
cIIeKTpa.

1 tr3



Ta6ruua 16

0
1,1 5

1,7 2

2,88

s'

1, 00
,(
3,4
7,45

5,2444

1, 28
2,1

3,8
5,9

s,2447

2,93
3,4
4,8
| 
'J

5,2450

317
4,1
5,4
8,2

5,2451

3r3
3,9
5,4
8,2

s,2451

2,05 0,38
2,98 1,9
4,8 4,1
7,4 7,s

s,2449 s,2446

IIpr pa6ore B Br,r3yirJrbnofr u 6rr.rsxoft K Bfl3yanbnofi o6ractu cleKrpa Moxno npllMenfirb
r4 KoppeKropbr n3 OobrrrHbrx creKon; Har{Iyquue B oTHorueHr.pr xpoMaTI{3Ma flapbl cTeKoII
[pr,rBeAeHbr B [4] . Cucreua c axpoMarfirrecKr,rM KoppeKropoM Moxer 6utr cgerana 6olee
KOpOTKOfi qeHOfi BBeEeHr,rfl acoepuKr4 na o6oEx 3epKalax.

3. O6nacrr npHMeHeHHs

Onucannue cucreMbr .Moryr crryxrlTb Bcrogy, rEe rpe6yrorcfl o6beKTI{BbI, pa6oralourue
B trr[poKo[ oonacTl,I clleKrpa [pr,r BbIcoKoM KaqecTBe r.I3o6paxeEllfl, 3Haq[TeIIbHofi CBeTOCE-

ne lr IIJIocKoM rlofle 3peHrrfi. [Ipu Heo6xogr.rMocru ruoxno ucflonb3oBarb cr,rcreMbl c Hapyx-
rrbrM paclonoxenr4eM soxarrHofr troBepxHocrr.r, qro [pr,rBoEur K HeKoropoMy yBenlrqetrulo
norepb cBera Ha sKpaExpoBaHue BropuqflbrM 3epKzrnoM (o6Huno Ilorepl,I cBera sa 3KpaEI4po-

Banue B [oEo6Hbrx crrcreMax [opsAKa 15-207o).
Ilenecoo6pasno rrpuMenenr,re cucreM B KocMnqecKr,rx npll6opax, npI,I Ha6[mEeHI,Iffx co

cTpaTocraroB, B rra6oparopHbrx l,IccneAoBanl{flx npu ul{poKoi o6nactu cleKrpa.
Arrop [pr,I3EareIIeH B.l,I. Ilpoaury 3a npocMorp pyKorlucu I4 IIeHHbIe 3aMeqanl'Ifl'
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28 And, V 644 Her u 6Del. 1986. '14. 14-18.

AHarlrsotteKTpa3Be3ALl 28 And. 1985,

Cogepxarue Topr{, B 3Be3Aax 20 CVn-

L93..lltodunrcoe JLC., Caeauoe H.C. Arrrcc,$epa Antraergu 15 Yul' 1984, 69.50-58.
llccreAoaailre Am+aegArt 16 Ori rr,rero[opr proEenefi atrriocipep. 1983.68. lzl-132.
Hcc.negosaHue Am-anespu 68 Tau r',tetogou r,toAenefi arrvrocQep. 1983" 6'1" 3-t2"

t94. lltodunrcoo JI.C., Conedoe 3.A. HccreEoganue arrraocQepu cBepxruraHra 6CMa (F8 Ia) r.r onpege-
rreHrre ero sBon rcquorrHbrx fiapaMerpoB. 19 85. 7 2. 99 -1 05.
HccneAosaHt{e xr{Mr,rqecKoro @graBa fi Epyrux napaMeTpoB 3Be3EbI rax guofiuoft crc"TeMBI. L98'l ,77 .

97 -114.
-Jlrc6lrrraxos JI.C. crvr. N445, 114, 130, 153.

- Jfto6ur"qes B.lI. cM. Ns 98.

- Jlprrfr B.M. crra. NP 176.

- JIsMosa I.B. o'r. Ns 95, 96.

- Jlsqrag A.M. cm. Ns 38,

- Maftep B.A. ctw. Ns 3.
L95. Mauxyruexrco B.If., It[epdarcoe A.l. Pesynwarbr r.r3yr{eHr.r.fl c[eKrpoB Be-geesA s 6nfixcleft IrHOpa-

.Kpacuofi o6nacm. 197 9. 60. 3'1 -48,,
196. Manauywenrco B,II., Iilepdarcoe A.1., Itlyreee B.Z, Mr.rrcpoQoroMerp rHreHcl,rBHocrefi Ha 6a3e MxKpo-

9BM "llcrpa-l25 6", 1985. 7 2. 226-230.
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- MarauyueHxo B.II. cr.,r. Ns 63, 243,

- Marrar fr. cr.a. No 259.
197. Medeedee B,f ,, Ilaetenxo E.II., Iflnxofiwea -8.8. Cra6rre BroprqltLre craH[aprbr r $oror'aerpuue-

cxoft cucreue Ra pacceaHuoM cKorureHrln NGC 188. 1985. 73. 122_130,
198. Mepxyaoea H.LI. Onsrr SoroereKrpuqecKr4x ud6rioaenuficnexrparrHofittepL,MeHHocrHagepcefi-

$eproucxux rarraxrr.rK Ha rerrecKone A3T-1 1. 1986. 75, 175 -181,
Pesynrtatrr Ha6nroAeHr.rfl ,rApa ceft@cproscxoia raraxrfixu NGC 4151 ua rertecKone A3T-1 I s l9B2-
1986 r. 1988. 78. 82-88.

199. Meprcyaoea H,IL, Ilpuurc H.IL Onsrr na6rrcgeuuft 6rrclpr.rx xone6aHuit eMr.rccl.roHHort cnel<T'pa
fltrpa neKynrpHoft ra:raxrnxu NGC 1275. 1983. 68. 93-103.
Onrrr ua6rrogeHNlt 6rrcrpurx xore6asufi gMr,rccronHoro cneKTpa ,Apa neKylrrpHofi raraKTHXH
I.IGC 1275. II. 1985. 71.160-173,
Pesylrtaru QorcsnextplruecKHx Ha6rlroAeHutt HeflpepbrBuoro fl nuHefi.Iaroro cneKTpa ,rApa ranaKTr,r-
xu l\GC 1275 m rerrecKore A3T-ll. 198"1 ,77.135-143.

200, Meprcyaoea 11,il,, Merurc .11,il,, Ifpoxux I,LLL Hal:nnaeurrr nepeMelrHocrr.r 3Mr.rcclroHHsrx rNuufi
H6ul0 III] I4959+5007AscreKrpe ,Apa ranaKruxr.r NGC 1275 sa rerrecKone A3T-11 s
t982 -1987 rr. 1988. 79. I 33 - I 38.
Ourrr @oroereKTpuqecxnx ua6nogeHufi cncrrpaawofi nepeMeHnocrlr agep celi@eproBcKr,rx rarrax-
THK Ha reJlecKone A3T-1 1. II. Olru6ru lr3Mep.EeMLrx noroxoB H3JryqeHlrr, cBrrgaHHr,te c noroxe-
Hr{eM rarraKrr.rKu },lGC i275 B araQparMe. 198'7 ,'7'7, 144-147,

20l,Merux "I1.2. Muorouner:nax Qorouerpu, ranaKrr.rKu MapxaprH 40. 1980. 61. I45-I49.
MuoroqrerHa.a Qoroverpux raJraKTr.rKr,r Mapxapau 141 KoMnoHeHTa ABoftHoit clrcreMbr. 1981. 64.
98 -1 02.

202.Merurll.il,, IlpxofibesaB.B, Telesuluousr,reOoroMerpuqecxneHa6nrcgeHr4aEecflTuBHeraraKTH-
tIecKHx fleKynrpHrrx o6:sexros. 1981, 63, 140-145.

203, Merux JI.L, Ilpnurc I,I.I4. Mttorourernaa Qoro rraerpu, r?rraxrlrKr.r MapxapxH 27 9,197 9,59.18 2 - 1 87.
Muoroqneruaa Ooro Merplr, fiuakruKr.r Mapxapxu 298 IC 1 lB2 - 4, 1 97 7, 5 6, 5 2 -57,
MHoroqseruas Qoror'aerpur u nrop@ronra cefi$eproncxr,rx raJraKTHK Mapxapau 290 u NGC 1275,
1976.5s. 188-19s.
cnexrpo$otor,rgrpnqecKoe r.rccJreEoBaHt,le oI(ofloa[epHofi
1275.198"t.76. 80-8s.
Cnextpo Soto l,rerprrrecKoe r{ ccJr eEoBaHue o roro agepHofi
t27 s, tr. 1988. 78. 7 4 -',t 9.
Cnerrpo Qoro naerplrqe cKoe ta ccileAoBaHr,re o KonorEe pHoft
1275, fiL1988. 80. 76-82.

- Merrr JI.II. cu. No 200.
204. Munurcyaoe H,X. 'TeopernuecxNe.qByxqBerHlte AuarpaMMbr B rur,rpoKorroJrocHofi cucreMe UBV RII

HKLM g,trs pa3rrr.rqHbrx ltcrorrultKoB u3ryqexr.rfl . 198'1 . 7 6. 43 * S O.
205, Muxurcyaos H,X,, Tapoe.l.E'. fleper"reunoctr Be-asesabr EM [eQer I . Pesynrrarur nofl.flpr.rMe-

rpr.qecxux Ha6rroAeHuil,B I 985 - 1 98 6 rr. I 98 8. 7 9. 95.-l 02.
- MuHuryron H.X. cnr. Ne 34, 82.

206, Mu4xeeuq A.C. PawalultoHHble norepr.r Bo[opo[Horo ra3a B mr{xyu&xc, cpeaax c npeo6ragarcu-glrvr
yEapHbrM MexaHH3MoM nos6yxgeur.ra u rroHil3aUlIu aroMoB. 1986. 75. 142-148,

- Mruxesrq A.C. crra. Ns 107.
207. Mouceee H,f. O [onqp[3oBaHuoM rro Kpyry r43Jlyqeur{}r Hag 6rnolxpuurwr rpynnavfi firreH Ha

aonxe 1,35 cvr,L.9'17. 56, 100-104.
208. Mouceee II.f., Hecrepoe f/.C. Kanr.r6ponorlHbre pagr.ror.rcroqHr.rKr.r B Munrlr.rMerpoBoM lt[ana3oHe BonH,

1985.73. 154-t64.
Ko po uar *r rre H croilHr,rKu Mr{JIJu,r MeTpoB brx BoJI H. 1 98 6.'1 4. I 12 - l l 6.
O uos burreuHoft paguoxpxocrlr norrtrpH brx o 6nacrefi Coamra, | 98'7 . 7 7 . 8 3 -89.

209. Mouceee H.f,, Hecrerye H,C,, E$anoa C,8., Crpyrcoe LI.A., Kopeod 8.8., Crcynawe ,4.11. Hadntone-
Hr4t Ha BoJIHe 8,2 ruu c Bbr@Kofi rryBcrBnrerLuocrrro nonnofi au6opxu BHeranaKTr,rqecKux pagr4o-
ucrorrnr.rKoB. 1988. 78. ll2-121,

2L0. Mouceee LI.f,, Hecrepoe H,C,, Huxurun [LC.,CrqcxaII.H.Cuc'rel.aa cfupa u.'o6pa6om<u paproac-
rpoHo Mr.trrecKux gaHHBrx. 198 6. 7 4. l'l I -17 5.

2ll. Mouceee II.l,, Hecrepoe H.C., Ceeepuoril A.E, O flepeMeuHocrr.r paguoN:ryueuru r flapaMerpax rgpa
KBa3apa 3C 27 3. 1987. 7 6. 90-92.

2L2. Mouceee LI.l., Ilaran f.E., C.onoaon JI.X,, Toenacau f,M., Xuzuxc A.C., IlyzailHoe If.@. Paguo- ra

onil{rrecKlre Ha6JrroEeHr,r, Hexoropbrx B cnbrx4Baroul{x 3Be3A. 197 5. 53, 15 0 -15 3,

- Moucees lLI. crra. Ns 14,70,73,124,125,.126,127,132,133,135,136,137,138, f39,140,t41,
)1'l

213. Myrcauoe ,\ttc.E. Ha6'nrpeuutr raMMa-u3[yqeH[q s o6nacrfi 101 2 98 or peHTrEHoBcKoro [croqHuxa
CygX-3 uaT.snr-lilaurcxofiycraHonxe B reseHrre 1977 u1978 rr. 1981.63, 151-156.
Pe:ynrtarrr na6nroqeuuft raMMa-r,r3nyqeHr,r, cBepxBblcoKoil snepmrl or Kpa6oelrgxofi TyMauHocru,
npoBeAeHubrx na Trur-Hase B reqenue 1979-1981 rr. 1983. 67.55-58,
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,rO, *rno*o, ,4t*8,, fuuuu8.I/, Pesynrrarsr ua6rro[eulrfi raraKruqecKoro Er.rcKa B obflacIr.r cBepxBbr-
coKr.rx oHeprrft Ha TrHb.IllaHrcxoft srrcoxoropHoft crarquu. 1984. 69.64-66.

215, Myrconoe ,\x8., Hecrepea H,M,, Crenaunx A,A,, Oouun B.Z. Pe:ynrrarrr ua6rrcgeuNfi peHrrrHo-
BcKoro ,IcToqHHKa Cyg X-3 B sHeprerut{ecrofi o6nacrH ) 101 2 eB na TfiI{I,-lilaHtcxofi ycraubaxe glr
petuc'rpauxr qepeHKoB cxlix B cnbrrxeK. IXAJI. I 980. 62, 98 - 102.

- Myranon Jlx.E. cru. No 150.
216, Myxauerwuna B.H, Koppenxur.ra onruqecxofi il pa[xonepeMeHHocrr{ xgpa cefiQeproBcKofi ranaxTr.r-

xr.r I.{GC 1275,1987,76. 86-89.
217, Hazapoaa //,C. Iopx,nre rrrHa B qentpar#rrx o6nacrsx riuraxmK. II NGC 4314, NGC 4321. 1979.

s 9. I 9s -205.
- Hagr6osa tI.M., crr,r. Ns 255.
- Hayltoa A.H. cr"r. Ns 132.

- HenssecTHufi C.l,I. cr.a. Nq 36.
218, Hecrepoe ILC. Kone6aurt flpKocrr{ Conuua Ha Mr.rflrruMerpoBbrx BonHax c nepuoloM 160 r"runyr.

1985.71.104-r08.
Ha6rrcgema r,r3rryqeHlrr or HeKoropbrx 3Be3A Ha Mr{rnHMerpoBLrx BorrHax 1984. 69, 7l-7'l ,

CxffeMar'n,{ecxre ourn6xn HaBeEeHH, 22-w pagto"tetrecxona. 1985. 73. 189-198,
Cnexrp MourHocrr.r xore6aHuft paar,rou3nyrreH[, H aKTr,rBHbre rx]rporHbre tonu CorHua. 1986.75.
6'.1 -7 6.

219. Hecrepe H.C., IOpoecxuil 10.O. llynscaum paAr.rolr3rlyt{eHxff CorIHua KaK SBe3EbI Ha BonHe 10 clr c
reproAoM 160 r.,mu. 1985. 73. 75-81.

- Hecrepoa H.C. crrr. Ns 14, 70, 113,124,125,126,127,133,135, 136, 137, 138,139,140,208,209,
2t0,211,

- HeQegrea B.[1. crrr. NP 27,
220. Heunop n,H, K Bonpocy o paAr-ron3nyqeHlru peHrreHoBcxoro uslo,+luxa CygX-3. 1980. 61,67-69.

O rr,ramutnorrl noJle flynbcapos. 1985. 72, l3l-134.
lleplrog 34 tust paAr.ror.r3nyqeHur{ HcrorrHuKa CygX-3,1983, 68, 118-120,

221. Hewnop 10,H., 3ucrcun 10,J7, \onronepuoAr.rtlecKue Bap}{arr]rl,I t-u3ilyqo1^fis B ABofiHbrx peHrreHoB-
cKr{x cficreMax 1988. 78. 122-125.
K nonpocy o6 urrvreneHrn neproAa 4,8 u rcrowlrxa Cyg X-3. 1981. 63. 157-160,

222. Hewnop 10,il,, 3atcxux K),11., Bnadunupcxuil 8,M., lepacuuoe C.A., Cranannn A.A., @onun B.IL
[lepuo4rvecxa, cocraBlrrrourafl raMMa-u3rryqeH[q r.rcroqHrxa Cyg X-3, 1980, 61. 61-66.

223. Heunop K).LL, 3arcxux K).JI,, Bnaduuupcxuil 8,M., Crenauau A,4., Oouun B.Z. flepeveuuocrr Cyg
X-3 n ArianasoHe raMMa-KBaHroB cBepxBbr@Kofi eneprun. 1984. 69. 59-63.

- Heurnop IO.H. o.,r. Ne 7'l ,'15,84,266,275.
- Hmurlru f[,C, cnr. Ne 125,210.
- llrxonaes H..ll. cr.r. Nq 300.

224. Hurcoaaee II.B., Cadunun 10,A,, Tnxux 8.fL .[ycxperusfr $otorug repeMeHuofi go6poruocrr.r, 1977.
56.138-141.

225, Hurconoe ,R.,6. O neroroprrx npo6neuax Qyngar'reutarhnofi Qororrexrpuuecxofi acapo@oroMerprH.
1976.54.3-23,

226. Ifuxonoe 8,8,, Eoxdapa [I.fi,, Eyrcav.4.B. Eurcnprre r{3MeHeHr.r, arruocSepuofi excrfiHxqun. L OA-
HoBpeMeHHEre Ha6lrogeunri ugrueueruft arlrocQepxoft npo3paqHocrr.r B rterrrpex aruHax aonu. 1988,
't9. rtl-121.

227. Hurcoxoa 8,8., Eypxawee B,H, CoiloqaBreHue cgoftcrg 6rn:xux OoroMerpuqeckux cucreM H yqeT
arrvrocQepuoft sKcrr{HKur,ru IIp}, rerepoxpoMHofi OoroMerpur.r 3Be3A, 1983,66,210-217,

228, Hurconoe 8,8,, Tepee .1"..4. Csognrre AaHrlbre o pac[pegeJreHnn eHeprr{t,t B c[eKTpax 3Be3[ paHHr.rx

cleKTpirrrEHbrx rclaccoB, [p]rBe[eHubre K cl,IcreMe Oxa-lilurga. 1976.54.35-41.
- HraxoHos B.E. cr'r. Ns 64.

- Hocxosa P.1,1. cr'r. No 31.
229. Qeupu M,E. K Bonpocy o BpeMeHHbIx rpyflflrrpoBKax BcnlrueK Ha CorHue. 1986. 7 4. 92-L00"

K nonpocy o cBf,3r4 Mexqy aKTlrBHr,rMfl o6nacitMu Ha ConHrre. 1981. 64, I 18 -126,
Heroropr,re xapaKrepr.tcrr{Krl pa3BuBaro[lrxcs rpyrll nsreH. 1975. 53,82-94,
O pacnonoxeul{H fltreH olHocfil'errhtto cexropHoft crpyr(Typbl MexrrnaHernors Marultrrroro noJr.x,
1978.58. 26-30.
O cssglr apoqHbrx RoJroKorL c$ Bcnr,uuKaMr.r. 1983. 66. 102-109.
O cssgu Mer(Ay lt3MeHeHIrsMH f,pKocru BogopogHbrx $noxxynos B aKTlBHbrx o6ractxx Ha ConHrre.
1980.62. l3i-141.

230. Oeupa M,8,, Aan T.7" Ctpyxtypa MaruurHoro floJn u BcnbmeqHa.s aKTr,rBHoc"rr g o6nacrlr McMath
9740 (oxrx6pr 1968 r.). 1981. 63.46-65.

231, Oeupo M,E,, Iopoecxas II.H, C]lpyKrypa MarHflTHoro flonraKmBHuxo6nacrefiuruyr.ronue 6ypn.
t91 6, s4, 201 -2t9.

- Orupr M.E. crra. No 5, 7, 159.
- Orpanuu.nurn H.6, cr'r. Ns 21,
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232. Oxnnncrcuit B,JI,, Vyeaee K.K,, Iilaxoacxoit H.M, Onur naparnenrnux $otoenerrpuuecxux r Qoto-
rpaSuuecxux cneKTp,trrrrrux na6lrogexlrfi xoponarruofi rtuHuu [FeX] n ,Epe raJIaKTIur lr(-iC

4151 ua rerecKolrax A3T-11 n 3TItl, 1988.78. 80-81.
- Oxc E.A. cru. Ns 80, 161,

233, Ilaeaenrco EI1. TenegusuouHaa gororuerpnt HoBofi JIe6eAs 1975 (V 1500 Cyg) s 1979-1980 rr.
1983. 67.50-54.
Tenesugnougar gorcuerpur Hosoft Jle6e[r L9'15 r. (V 1500 Cyg) n 1982-1986 rr. 1988' 79.

)TKo[epuo*r.a*oft nap.-
I 03-l 10.

234, Ilaeteuxo E,II., Ilpxofircea B,B, OqrouetpnuecKfle uccrregoBaHr'I, Kop(
MeHnofi 6recxa Hoaofi Jle6egr I 975 ( V 1500 Cyg) B KoHrlrHyyMe. 1981. 64. 67 -7 l,

- flasneHro E.fI. crvr, No 2, 3, 197.

- [IarcoH f.E. cM. Ns 212.

- flenroHeH ft. o.r. Ns 259.
235, [Ierqe ILII. MnorouaerHa, TerreBr,r3]toHHafl $orcr"rerpr.ra 3Be3A Tr.rfla T Tenrqa. Mero[nra saonloae-

Hufi u npegraplrreJrblrsre pe3ynbrarbr. 197 6. 54.42-68.
MHorouserHax rereBu3uoHHaff $orcr',rerpux 3Be3A Tl.ttra T Telura. IL Xaparrep nepeMeuHocrl{
3Bes[ rr.rra T Teffi[a. 197 6, 54, 69 -84.

236, llerpoe (I.il,, Vyzanoe II.ID., It[epdarcoe A.l, HafttroAeuur nunnfi HBU He II I 4686 B clleKrpax
BcIrLrueK 3Be3A rr.rfla UV Cet. 1984. 69. 3-18,

- llerpoa fI.fI. cu. Ns 32, 108.

- Illrupona B. ctvt. Ns 32.

- IlnaxorHr.rqeuxo B.JI. cr'l. Ns 36.
237.Ilaaqunda C.LL llzvepeuna MarulrrHoro nonx BCIBno rlr.rHr.ru 4254,33 CrL 1986. 74. 47-48.

Pe:ynrrattr [3Mepeur,rt MarHrrHoro rlor, fit-reH cr{s6snxoNr cogepxaHl,L xpoMa Y d CrB no JII,IHI,II

x4254,33 A CrB.
238, Ilnayunda C.il., .\uurpuenxo E.C,, Ceaepnatil A.E,tCyg - reproAxqecKarl MarHlIroIIepeMeHHas

gsegAa? 1984. 69. 42 -49.
239, Ilaaqunda C,il,, Veuqoe E,JL flyl/.ucavulr cBepxrr4raHra ,y CyE c BocbMrr[rleBHbrM [epuoAoM LI3MeHe-

Hlrg MaruurHoro nons. 1985. 7 2, 120-124.
240. Iliaqunda C,il,, Itlepaarcoe ,4.J-. CnexrpocKonr{qecKr{e uccrreAoBaHr.rt KflaccrrlecKofi ueoeuEut 6 Gem

s auEyr\4ofi n 6nuxsefi uuQparpacHofi o6nacr.flx. 1979.60,49-55.
- fhawruAa C.14, ct'r. Ns 182,

- llorpe6nofi E.M. cr'r. NP 73.
24!. Ilo,rtocyxuxa H.C. Heroropue cneKTpaJrLHbre oco6eHnogrr.r Marur,rrHo-flepeMeHHofi 3Be3,qLI B Cr B'

l9't 6. 54, 120-127 ,

242. Ilonocyxuxa H.C,, llodowe C,H, Atrutut creKrpanbHofi flepeMeHuocrl{ Ap-sseeart 7 3 Dr a, I qactr.

1911 . s',l . 19 -30.
243. Iloaocyxuna H,C,, Vyeaee K,K, Mwtanyrueurco B.I/. O 6rrcrpot nepeueHuocru cnerrpa uarur.rrnofi

3Be3gbr 53 Cam. 1981. 64. 37-50.
- Ilorocyxuua H.C. c..r. N0 65, 191,

244. Ilonoe f,M, Ntnataturrecxr.re crcreMbr r.r3 AByx 3epKan co c$eptaqecxnM $IaBHrIM:epxalor.a. 1988.
7 9. t89 -194.

. lJpyxsepxaJrurrbre crrrMaruqecxr.re crcreMLr c ngsecruoft @urypofi oaHoro lt3 3epKaJr. 1980.62.
183-188.
Hc[onb3oBaH{e cBoftgrts [ceBAooxBrrBilfleHTHbrx cncreM rlpu pacqeTax acrpoHoMnqecxoft onrHKH'
197s.53.227-239.
KonueurplruecKle cltcreMbl c [cnpaBneHuofi
cnextporpagoa. 197 6, 55.242-247 ,

cQepo xpo rraanr ue cxofi a6eppaunefi ,n/l rI cBeTo cHJ]B]lLlx

Merog BbrurrcfleHu, npo$unt noBepxtocru, Totruo ucfl paBrrrculefi cQepuuecrylo
ocu B ueHrpr{poBaHHofi onrr.rqecKofi cucreMe, 1981. 63. 180-188.
Hoa ure acrpoHo MrqecKr.re o6texmra rr-ano xpo Marbl. I 98 2. 65. 1 8 4 - 1 90.

.a6eppaquro, na

floreatre a6eppauln KonqeHrpuqecKl'lx onruqecxilx cuoreM. 1978' 58. 1 l3-119.
Ceerocrubna, 3epKarrtno-[r{H3oBa.fl c[greMa grx ua6nrcgeHufi B i'nbrpaQuolere' 1983. 66. 245=

ff$.r" .Yg:\p:ryra-c npesQorarhHbrM axpoMaruqecKllM MeHHcKoM E* ,,rpoKoil o6racru
creKrpa. 1986. 7 4. 161 -170.
ToHrure oGBeKTr.rBbr H3 rpexrrxH3 c yMeHbureunbrM BTopr.rqHbrM cnexTpoM. 19'1'1.56, 123-128.
Ynunepcanrnrilr KoMneHcarop OQtpuepa. I980. 61. 168-172.
9xafiaareurHrre xoHqeHrpuqecKr{e crcreMbr. 197 6, 54. 289 -314.

245. Ilonoe 1,M,, Ilonoe.E',J'. Jla:epnrre untep@epor',retpbt Mtf, xoHrpon, acrpoHoMl{trecKoft onnaxn.
1985.70. 163-16',1.
Onurqecrue cuqreMBura3epHBlx HepaBHorrnerux unrcpQeporr,rerpoB an, KoHTponr acrpouorrluvecxofi
onrilKu. 1984. 69. 133-138.
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246, Ilonoe 1.M., Ilonoeo M.6, AcrpouoMlltlecxr{e o6sexrr.Brr-anoxpoMarbr r.t3 rpex nuus. 1985.70.
15 8 -1 62.
Konruenofi ac0eporvretp E L KoHTaKTHoTo KoHTpolr acsepurrecxux nonepxnoctefi acrpolror,ruuecxoft
orrr.rKr.r. 1985. 71. l'14-l'19,
IluHgosrreo6rerrroupnfi KaMep cBerocrrlbnbrx cnexrporpaSos.1987. 16,200-203.
Jlr.tr:oarte cBerocLIJIbtbIe onrr{qecKr{e o{creMbl gra pa6orrr c rpoMo3EKr.rMH cBeTonpueMHr{KaMr,r,
1983.68.149-151.
Merop.rxa pacqera KoMneHcaropa OQQaepa EI, KoHTpon, BonryrErx acqpepnuecrnx repxan. 1978.
s8.109-112.
Honrre cucreubr H3 EByx 3epK.lrr. 1976,54,272-288.
06 onru,recKr.rx cr{creMax p5a 6olrullx rerrecKorroB. 1981. 64. 188-197.
OnpegeneHlte pacnpe[eneHl{t ocBerqeHHocrr.r n eHepnru a gu$paruuouuolr uro6paxeHuu 3Be3[Bl npu
Hrlrruqr{H a6eppauufi. 1985.'13, L65 -l'15,
Cbetocunrnrte 3epKaJlbflbre cucreMbr c 6o[bur[M noneM 3peiltfl pIf, cneKTpaJlhnblx r KocMr.Iqecrux
rpu6opoB. 1979, 59.219 -226.
CaetocurLHrre cucreMbr u3 qerbrpex coepuqecKnx 3epKaJr c BHeruHr.rM ooKycoM. 1987 .77,172-178.
Clrcremu Prwl -Kpetrcua c npegQoxan rruM KoppeKropo r.a. I 980. 6 1 : 1 60 -l 67.

247. Ilonoe 1,M., Crewenxo H,8., Ilonoea M,E, Xapaxtep ,quQpaxquonnoro u:o61n.xeuvs, Ntfl 6esa6ep-
pauflofiHbrx o6beKTr.rBoB [pr.r KoJrbrreBoM 3paqKe. 1986. 75. 189-199.

- Ilonos f.M. cnn. Ne 17,119,183.
248,Ilonoe El-. Cserocunbubte 3epKiurbrrbre cr{creMbrr.r3 qerbrpex 3epKan. 1983,67.158-164.

- flonos E.I. cM. Ns 245.
- llonos IO.I]. crvr. Ne 40, 165.
- flonoga M.E. crvr. Ne 17,246,247,

249. Ilprco$tee B.K, Mepuguouanrurre Soxalxore KpuBbIe B ycraHoBKe Eonryrofi E{OpaKqI.IoHHoft
perlerKlr no cxeMe Ceft q -Har\,trox a. 197 6. 5 4. 265 -27 l.
Otuocurenuroe pac[peEeneHue eQQextuaHocrr no rroBeprrocru EorHyrofi guQparryrormofi peurer-
xn, urueroureft yrol 6necxa. L981. 64.. 1 98 -200.
OoprvruporaHue roporganruofi Eu0paxuroHnofi peurerKofi cneKTpilnbgofi []IHI{H or rotl<u BxoAHofi
ulenn cneKTpoMerpa. 1977 . 56. 105 -122.
tlacrorno-rourpacrHar xapaKTepxcrrrKa xaenbHoro acrpouoMl,r{ecKoro rerleckona,1979.60. I 68 -l 78.
tlacrottto-xoHtpacrHaf, xapaKTepI{orr.IKa r.rAearlbHoro KoJrbrreBorro acrpoHoMuqecr<orrl reJlecr<orta,
1987. 77.166-r',71.
VepeHroacxnft rcroqHnK KaK Bo3MoxHrfr ctaHgapr fl3rryqeHllr B BaKyyMIofi ynlTpa@uorleroBofi
o6nacru crleKrpa. l9'l'l .5'1 .22L-227.

250, tlprco$oe*a B.B, Epnexaea 1,E., lamaudcrcuil O.fi., Adpuenrco A.H. TenesnswoHnue ua6nroAe-
Hr{r peHrreHoB cKo ro l{srorrxr.rKa Cyg X-2. I97 7, 5 6. 28 -34,

- flpoxoQreoa B.B. cr',r. N0 1, 3, 197, 202,234.
251, Ilpoaurc B.H, Vtnywrue xgpa ceftQegroBcKoft r:ulaxtlrKu NGC4151 B rlr.rHlrrx I4959 u 5007 A

[0 rrr]. 1978. 58. 104-108.
icortypnr.rur.rr.r5007 [0 III] r ueHrpanLHoe ra3oBoe o6naro B tape NGC 1068. f985. 72. 135.141.
O ra gosofi crpyKrype xgep cefi QeproB cKr{x rarlaKrrlx, l9'1 6. 5 4. 1 65 - I 70,
OnpeleneHue orHocr,rreJrblroro o6uny.fr reJrlu H KlrcropoAa B ra3oBLIx ryMaHHocrrx. 1975.53.202-
208.
CbeqeHle floroKa 6rrcrpHx nporoHoB npu npoxoxgeHHx qepe3 Hefitparrurrfi ra3 r{ MexaHn3M o6paao-
Banr.rr tuxpoKnx nr.rtlrft B tApax cefiQeptoncrux ra:raKrr.rK. 19'17 . 56. 59 -67 .
CnexrpalrHue lr Kr{ueMar}tqecKr.re npn3HaKrr cro>rclofi crpyKrypLlapa t,lGC 1275. 1987.77 .126-134.

- Ilponr.rx B.I4. o"r. W 66, 67,85, 86, 89, 183.
252. Ilpnux II.H, llepeue*ttrocrb oMuccuoHHr,rx rlrrHufi B cneKTpe ,Epa cefioeproBcKoft raflaKTilxu NGC

3227.t983.68.81-92.
flepeueuHoctl oMyccrroHHLrx nuuuft tr rDoficrsenxoctr rgpa oefiQeproBcKofi rirnaKnlxll t'{GC 1275.
1988.79. t22-132.
Crpyxrypa ra3a B ,Ape cefiQeproncrofi ralaKT[Kr.r ISC 1275, BbrrBJretHirn tto [epeMeHHocrn eMltc-
cxoHHbrx nr.rHr.rfi. 1980, 61. l3l -144.

- Ilpouux H.H. cr'r. Np 123, 199,200,203.
- [IygorxuH M,H. ct'r. Ns 39.

- Ilycn.mrnux LA. cru. Ns 36.
253, IIfune K,, Knoaaxa M,, Cyda rg. Peaynuraru nporpaMM uarnutorpaQruecxofi xalu6posxu 1974 r.

19'1',1 . 57 . 144-1s 5.

- Pafir A, cv. Ns 1 38.
254. Paqrcoecrca, LM. Arrvroc@pEr rrynbcr.rpyrcu#x [epeMeHHbrx rr{na 6Sct. V. Axalug cneKrpa 3Be3AbI

a Sct (HR 7020). 1986. '15.149-154.
ArrvrocQeprr flynbcrpyprtD{x [epeMeHHBIx rurla 6 Sct. VI. Ana.nng cflexrpa 3Be3AbI

t98't,76.3-9.
HD r27986.
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ArrvrocQepu rrynEcrrpyrcu$x uepMexrrbrx rr.rna 6 Sct. VII. Asanug cneKTpa 3Be3AbL 14 Aur.
1988.78.22-27.
Kpuaax 6recra u cnerrp EM Cep.1976.55. 100-111,
Ha6nrogeme o6ono*<u y EM Cep. 19?6.56. 11-15.
O nerynrpnocrrx B cneKTpe:arrreuno-pofiHofi 3Be3Abr AR Aur. 1985.70. 134-138.
Pesyrrtatrr llccrreEoBaxtlt c[eKTpoB BocbMn [ynbcr{pyroriux flepeMeHgbrx rnna 6 Sct. 1988. 80.
3-17.
Cnerrpauuroe r.r3yqeuue satr'rexrofi pofiuofl V 822 AqI.1981. 64. 81-90.
CnempoQororuerprrecKoe [3yqeH[e garrvresnofi pofifiofi AN And. L979,59,143-153.
CnextpoQotor"rerpuqecKoe uccrre4oBal{ue 3arMeHuo-nepeMeunofi cllsreMbr V 599 Aql. 1978. 58.
s 6 -63.
OorosnerrpnuecKue na6rroAenux EM Cepa l97L-1912 rogax. 1975. 53, 168-186.

255. Paqrcoecxaa 7,M., Hacufuea {.M. GleKrpo$orouetpuuecKoe usyrrertue 3Be3Abr € Tauno ua6nrcge-
Hrsrrl 1983-1984 rr. I . O neper"renuostr.t clleKrpa. 1986.74.34-41.

- Patu<oacxas T.M. crrr. No 192.
256. Paqrcoecxuit ,4,H. Bnusnue cKBaxHocrr{ AaHHbrx Ha flo]rcK nepuol1lrluocrn npu Alrr{Tefllrrbrx prgax

na6nrogerufi . 1 980. 61.12 -1 9.
Brrwrcnerue [HTerporroKa3arenri,Hofi OyHKItu]r c uosrluenHofi Toquocf,Bro. t982.65.180-183.
llcclregosaurre pacflpegerreuux Maruuruoro nona c my6uuofi n ueroluyuleuuoil atuoc$epe Conrua.
t987 .7 6. t72-t'.t8.
llccregosarma r,nurflitfl. KBa3xnepuos{quoglr{ Ha 3[IaquMocrb pe3yJlbraroB o6pa6orxu acrpouoMr.rqe-
cxux gp.nxrrx rro Merogy r{arroxeHr{r enox. 1985. 71.25 -3L.
Kuonpocy o crpyKrype Mamlr{rHoro uon.fl a cnorofixofi o6nacru Conrqa. 1988.79. 4l-45.
Perlees cxoe pacoerxue B ltlockonaparrn enluo-fi cpege, 1 98 3. 67 . 7 8 -8 3.
{ncreru*fr arrrcpr{TM peruexufi ypaBHeHxfi flepeuoca r.r3rlyqeuu, B ManIurHoM none. 1986.'14.158-
I 61.

25'1. Parxoecruil ,II.H,, llan T.T. lfuyueHue MarHr{rrrBrx noneil'prero[oM or]toureHH.fi rr3MepeHHbrx Hanpf,-
xeruroctefi B ,rr{m{rx BHe aKMBHBTX o6nacrefi Ha Connue. 1985, 71. 79-86.

258. Patrcoecxuii ,Q.H,, A6panetxo B,H,,Ileerrcoe JI.H. Paouer nonxpn3aqlroHHbrx xapaKTepusrxK cucreM
cr.rMBorrbubu Mero[oM. 1981. 63. 189-196,

- PaqxoacK[fr Jl.H. crra. I+ 8, 97.
- PenuH B.IL cru. Ns 76,

- PoAsn A.JI. cu. No 119.

- PoManos B.A. crrr. No 92.
- Pyccrux B.ll. cru. Ns 11 1.

- Prus{xosa H,H. cv. Ns 173.
259. Pailcnxeu A., Ilanrcueu rt., Iexro A,, Toauyueu T., Tyoeuxex il,, Muaar rt. Parpa6otxa rpr{eMHr.r-

Ka MullrlnMerpoBoro E{ana3oHa r{ ero grleMeHTog s XelrcfiHcxoM ynuBepcr{Tere rexHonorun. L988.
79.1't2-r77.

- Ca6usnx IO.A. cM. Ns 224.
260. &eaxoe It.C. l4ccrreqosaane roprueil Am-laeogn 43 Peg rrerogor'r rroEenefi aruo@ep. 1985. 71.

lla=1!L--
llcc.negoaanre rpex rsesg crleKTpanlrrorc xaacca A MeroAoM rvropenefi arrr,roc$ep. 1985. 73, 92-100.
KonuqecrseHnrfr amilus arrvocQep pyx "rrremanrqecxlx " saerg. 1966. 66.139-148.
Xu n,IeoKr.rltocran atuocQeprr "rrerannuqecxofi" gsegarr Chpuyc. L987.76.37-39.

26t. Cdaanoa II.C., Xutwtoe A.M, y.cctregoBaHlre c Lyru TGem MeroAoM rvrogenefi atrr,rocQep. 1985.
72. t06-t19.

- CaraHos llC. crra. W 32,46,50, 193.
- Caronen E. crr,r. Ns 70.

262. &uedoe 3/. O npupoAe B[3yanrrro-pofisofi cumenrr v Car n xxMuuecKoM @craBe ee f,pKoro' KoMroHeura. 1988.'19.57-62.
- Calre[oa 3.A. cu. NP 194.

- Cesacltruoa B.[I. cu. Ns 54.
263. @aepxotil A,8,, Koroe 8,A., \an T.L Kone6aru.rs Connqa c neproAoM 160 mlH n Epynre Eorlrore-

pxoAubre xone6arr.u: aHarr{3 cneKTpa Mouluocrr.r ga 9 net na6rrogermfi E nurepnperarruu. 1985. 71.
3-18.

- CrBepHLfr A.E. ct',t. Ne 22,54,135, 141, 147, L66, 177, 2LL,238.
- CeMexos I0.H. cw. NP 73,
- CrEot oB I.I. cru. Ns 5 6.

- Grnnaflnsx A. ctr. Ns 71.
- Crynauea JLII. cru. No 209.
- Crymcxufi M.lO. crvr. Ns 65, 87.

254. Cnenaa 8,A., C.tyqrcaa T,JL, Crenaxsu riLrEL flpr.rrvreneHr{e MeToAoB pacno3HaBaHut o6pa3oB K 3agaqe
nporHo3a pa3Br{rilr rpyrrbr nrre* L97 6. 54. 244-247 .
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- Otyqraa T.I. crrr. Ns 264.

- Crrrurpuor A.lI. crrr. Ns 102.

- CoKonoB B.C. o"t. Ns 40.
- Conouos JI.X. crrr. Ns 212.

- Crexra fI.H. crvr. Ne 73, 210.
265.Crenaux AA, K ronpocy o MexaHr,r3Me reHepauu[ raMMar(BalrroB peHrTeHoBcKIrM rrcToqHr{KoM

Jle6esr X-3. 1978. 58. 51-55.
MoAenr Kpa6oaugnoft ryM.lHnocrrr. Cuextp [3rlyqeHut u pacflpeAeneHl{fl tpKocril. 1980,62.79-91.
Toqeqnrre r{croqHr{Kr,t rarvrMa-KBaHToB }r xapaKTep pacnpeAerleHlrrl xocMlrqecxux nyuefi no lncry fa-
rraKrI{KI{. l9'7 7, 57, 99- 106.

266.Crenax.nn A.A., Bnaduxupcxuil E.luI., Hewnop 10.H., @ot*ux B.II. Vcro'tIJ[/.K raMMa- I{3,IweHIrf,
crepxrucoxofi sHeprun Cyc X-3 no na6nrouenul,v. 1974 t, 1976,55. 157-163.
Hexotopue pe3yJrbrarbr rroucKa [ucKperl{blx rrcroqnl{KoB raMMa-KBaHToB cBepxBblcoKofi eneprun,

rprBeueHHoro s KAO AH CCCP ga 19'13-19'15 ronu. 1979.60. 80-83.
Pieynrrarrr floucKa r.rcroqHr{KoB T-KBaHroB cBepxBbrcoKoft suepruu, npoBeleHHoro s KAO AH CCCP

za1969-1973 roulr. 1975. 53. 29-58.
267.Crenauax A.A., Oouux B.[1., Btadwtupcxuir 6.M. MeroA pa3EeneHus qeperu(oBcKl{x Bcr1blilreK

raMMa-KB,rlrroB or nporolrHo-fAepHoro KoMnoHeHla KocMuqecKr.rx nyuefi. 1983. 66, 234-240.
Creuansi A.A. o"r, Ne ?8, 79, 84,2I5,223, 2'16,292.

268,Crenoxan H.H. VsueuetrlrelraQQepeuurraJrbHoroBpaxlenzxQoHoaru. MarHI'IrHEIx noneil Ha ConH-

ue, 1983. 67. 59-64. OoHosrie- MarHnrHbre norfl r conHeqHas aKrlrBHocrb. 1985.71' 62-6'1.
(DoHoBLre MzIrHr{rHbIe rori{ Ha Conrqe s 1964-19'18 rr. 1982. 65. 43-58.

269. Crenannu H.H., Itlepdaxoea 3.A. Jlumru pegcux 3eMerlb B creKrpe Conrua Kar< 3Be3EBI' 1978. 58.
J-1,
floracx nnnrd, lraueuxouruxcr B crleKtpe Connua KaK 3Be3EI. 1979, 59.91-95'
llporuos aKrunHocrlr Qnorxyna rto pa[fio]r3flyqeHuro Ha norue 9,1 crrl. 1975. 53. 116-120.

- CrenaHxH H.H. crrr. Ne 2L, 23, 35, 1 16, 159, 162, l7 8, l7 5, l7 9, 264,
270,Crewexxo f/J, Onfliqecxrft TenecKo[ EHaMerpoM 25 rvr c cocraBurlM TTIaBHBIM aepxanorvr. 1981.

63.161-16s.
- Cteuesxo H.B. crvr. Ns 54, 56, 67, 1L9,24'1.

- Clpenxa H..tI. q'1. Ns 124.

- Ctpyron I4.A, cn. No 209.

- Crloapr P. o"t. Ns 136.

- Cyua.9. cu. Nq 253.

- TaM6oscKr.rft I.A, cru. No 155,
2Tl.Tapacoe A.8., fiIepdarcoe A.f, O [epeMeHuocrr,r oMlrccru flo o cuextpe Be-ggee&r 28 Cyg. 1986.

74. 19-22.
- Tapacou A.E. crvr. Ns 61, 145, 205.

- TapacoBaT.H. cn. No IL8,282.
- Tepe6rax B.lO. ctvt, No 128.

- Tepee f.A. ctvt. Ns 228.

- Teper 9,I4. ctr. Na 120, 147.

- Tr.rypr.r M. ct{. Ns 70, 139.
- Tonuyuen T. o"t. Ns 259.

- iy;ffi;; fi. ..r.'r.i'zss. ' t
- Trorurl B.H. cr"r. Ns 224.

272,Ypno C., Mouceee H.1., Xunude1pandr rt., Kpneep,4,flpocrpancrBeHHo-Bp-eMeHlrarcrPyKrlqaMg4-
,reHno H3MeH.srourerocr Mr,rnnr,rMerpoBoro pagI,rorsrtyqeHl{t aKTI,IBHoro ConHua. 1988. 80. 142-145.

- Ypno C. crvr. No 70,139, 184,
273.@edynoe CB,, Bonocxoe B.A.3aPu(,1,nocrr roe@$uufieHroB orpiD(eHllt 3epK.In c floKpblrl'reM I'I,3

Al + Al2Oo orrorlrrrr{Hbr rrreHxr{ AlrOu n A}rana3oHe cre(Tpa 1700:-10000 A' 1980. 62, 190-192.

- Oeorrucros K.II. crvr. Ns 54.

- Oeppefipo M. cNa. Ns 297.
274.Oouutt B.II. Auvtzorponuf, KocMr{qecKrrx fiyqeft cBepxBblcol(r4x eueprufi B oKpecrHocrl'I raJIaKTIr-

qecKor\r gt\cxa, 1977.56. 35 -38,
275.Oouuu B,II., Bnadu*tupcxuil 8,M., Hewnop. Io.LL, Ctenannx AA. O xapaKrepe ?-I'I3nyqeHl'l.s peHr-

rpHoBcKoro ,crourr*u Cyg X-3 r o6r,erra CaS 7-1 B 3IIeprETI.IqecKoM El,Iarla3oHe 101 2 eB. 1975,

53.59-6s.
_ (Douun B.fI. crvr. Ne 7'1,,7 9, l'1 0, 214, 2t5, 222, 223, 266, 267.

- Xaapara C. cla. Ns 70.
276. XafixattaJI. O rraolerytxpuotr o6nare, cBr3aHHoM c Iilapnnecc 252' 1988,'79' 166-169.

- Xarmos A.M. cM, Ns 261.

- XaHefiuyr B,H. cNr, Ns 96.

- Xefiuruau A,C, o"r. Ns 295.
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- XuruucII.C. cvr. NP 212"

- Xxnrge6panm fi. o'r, Ns 272.

- Xonmlr H. ctu. No 184.

- Xsnuu JLO. crrl. Ns 49.
2Tl,IIan T.T. MarrulrHue noJrr, noJrE cxopoctefi rI flpKocrl'I B lleHTparbHoft oonacru AtrcKa Con}[Ia,

1978. s8. 13-2s.
Maurutorpa@luecxre na6moAeHug MarHr,rruux uonefi B HeBo3MyureHHbrx r,r aKTuBHnx o6nacrgx
ua Conuue. 19'19. 60. 128-134.
Hexo,opue oco6eHnocru crpyxTypbl xpot'tocQepr,r. I975. 53. 95-103.

278.qan 7,7,, lla6a I'1.C. MarlMrHr,re Ilorrf, r{ Bepr[KaJrbHLIe muxeHr.r, B c]fieprpaHyrax. 1985,
73.62--69.

- llanT.T. crr,r. Ns 14, 173, 177,230,25'l'263.
279.Ueerxoa.I/"11. KorepeHulrre xone6aulrt B pa[fior.r3ryrleHulr "cnoxofiHoro " Conmla. Mero[nxa u

De3yrrbrarBr xaonrogemaii Lg'l'l -1980 rr. 1983. 6'7,118-126.
Kone6aHHrapaAr.rou3nyqeHr.ruc[oKoflHoro Corula Ha BorrHe 2,25 cv. 1986,75.'1'7-85.
O r.,reroAure flonsplt3auuoHnrtx ua6nrcgenuft paguousryqeHrr-E ConHqa B Ar4ala3oHe. 1,9-3,5 crra,

tg"t7. s7. 189-198.
280, Ileerxoe JLFI., Tapacoaa T,H, Pe3ynb'rarr,r Ha6nroAerrrft Mr.rulrrbrx Kone6anufi B paAaou3nyrreHur.r

cfloKofiHoro Conrl{aHa sotue2,25 cvr. 1988.80, 130-141.
- I-fretxon JI.H. o'r. Na 6, 9, 27 , 28, 258,

2SL.Iloeooxyy ?. O6pasouaune rnHufi BoEopoga s cnoxoftHbrx npoty6epaHqax, 1980. 62,154-165,
- I-lunt6an B.B. ctt. Ns 109.

- rleruos E.JI. cM. Ns 239.

- tlepeuyxuu f .C, cr"r. Nq 57.

- QepuuxJLH. cM. Nq 282.
282, Vepxotx H,C,, Vepnux Jf -LL ActporteTpaqecKue csoitcrBa gnoitnoro 4OcauturtrerpoBoro acTporpa-

Sa Kpurvrcroft acrpoQuruue o<ofi o6 cepaaropuu, 19 7 5. 5 3. 209 -226.
- {eprururea B.14. crvr. Ns 133.

- r{yaaes K.K crrr. Na 32,232,243,
283.Vyzailxoe I1.@. fagosrre o6onoqxu 3Be3II rlrrla BYDra.1977. 5'1. 31-44.

3sesAHr,re BeJrlrqr4rrLr, rroKa3areJrr,r uBera r{ @ororraerpuuecxr4fi flepuo[ BYlha s 7973-7974 n.
1976. 54. 85-88.
I4sNIeHeHus 6recxa sresgu no3Auero c[eKTpaJrbHoro runa (HD 34454), norpyxeuuoft B TyMaH-
socrr. 1980. 6t. 127 -130.
I4spreueHus 6necra sreagrt BD29697.1981. 64. 5l 54.
hgN,IueH[s 6necxa u oMr.rccr,ru Ca II y xapnuxosbrx G-gnegA ! Boo AB u HD 1853. 1983.67. 42-49.
Melneuna.s BcrlbrrrrKa BYDraconis 23 24 wast 1984 r. 1987. 76. 54 61.
Ha6mogarem,nbre cBr,rAererLcrBa MorroAoro Bo3pacra rpex 3Be3A, rusa BYDra. 1976. 55. 85-93.
Honaa nepeveuHiur 3Be3[a rrlna BYDIa: HD 1935. 1980. 61. I24 126.
O scnsrrueqnofi aKrr.rBHocrr.r GI 718 =BD+ 22" 3406.1983. 68. ll4-117.
O co6ctsegHl,rx uBelilx (U-B), (B V) s MaxclrMyMax Bcrbnuex 3Be3,q lura UVCet. 1982. 65.
155-162.
O cyulecraoaaurru [epeMeHHr,rx 3Be3A, nogo6uux BYDra, c rvraccoft noprgKa coJrHeqHorl MaccLr.
t976. 54.89-98.
Oqenxu [JroIqa,II,H r{ TeMrreparyprrr flffreH ria BYDIa. 1916,55.94-99.
Cpasuenue QoroMerpnqecKr.rx paAr,rycoB 3Be3[ Tr{na BUDrau 3Be3A Krracca cBeruMocr}i Y. 1977.
s6. 24-27,

2S4.Vyeailnoelf,O.,JloexaaM.H.VurepnperarruraMnrrmy[H3MeHeHHii6necxaRWAuru BYDra. 1988.
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