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COIEPXAHI,IE YTJIEPOTA, A3OTA, KI,ICIOPOAA T,I IPYTI,IX
SIIEMEHTOB B ATMOCOEPAX llynbcHpyruulrx 3BE3.U

TUIIA 6 Sct.ll.44Tur

T,M. Paqxoscras

llryueurr gngKrpEr 44 Ta\ rynbcnpyloll{efi 3Be3[Er fl.rfla 6 Sct, Ha ocHoBaHrrr{ na6.nroteuuft c II3C-
MaTpHUaMu [7,8] c BrlcoKnt cneKTpanBrrlrM pa3peuenueM (0,1 A) B yrracrKax AJrr.rH BoJrH, UeHTpt,tpo_
BaHHbrx ua tr5040, 5052, 5380, 5535,6155, 77'14,8685 A"

CEelasu oqeHKI'I co.qepxaHlIff lge o;4uxuagqarr{gJreMexToB (ra6n,4), B roM uuc;1e yrnepoaa, asora,
Kr.rcnopoAa, Ht[r)w, KpeMHI,Is H Cepbl, CoEepxaHI,IE KoTOpBIX norryrreHBl BnepBLIe.

Peaynrrarrr crreA,.rouryre :

CoAepxanua lge (C) = 8,50, Ige (N) = 7,75 u lge(O) = 8,75 s 44 Tau oxaganucr Hlrxe corrHerrHbrx coor-
BercrBerrHo ua -0,10 dex,0,25 dex r.r 0,10 dex.

fgnrvnry coAepxaHl'r, Hurpttl s 44 Tau lge(Na) ='6,25 6nr.rgxa K corrHerrHoMy sHaqeHn16, cepa
lge (S) = 7,00 na6noAaetcs s He6onrurou Ae0uryrre (-0,2 dex) tto cpaBHeguro c Comrqelvr,

C4!BOI.{, NTTROGEN, OXycEN AND THE OTHERS ELEMENTS ABUNDANCES IN THE
ATMOSPHERES oF THE DELTA SCUTI PULSATING VARIABLES. II. 44 Tau, by r.i. iacniiis-
kaya. The spectra of the D_elta. Scuti pulsating variable 44 Tau haye been investigated using observations
lvitlt.lhe_-C_qD-matrix f7,81 rtrith lhe high spectral resolution (0,1 A) in the regions centere-cl on the lines
r5040, 5052, 5380, 5535, 6156,7774,8685 A.

The abundances'of the eleven elements in the 44 Tau atmosphere have becn obtained (tab, 4). Carbon(lge(C) = 8.50), nitrogen.(lge(N) = 7,'15), oxygen (lge(o) = 8,75), sodium (lge(Na) = 6,2si, silicon(lge (si) = 7,00-7,50) and sulphur (lge(s) = 7,00) abundances foi 44'Tau here dirived for the first time,
and relative to the Sun are the following: The sodium abundance in 44 Tau is the same, as in tlre-Sun, irre
elements o, c, s and N have deficit respestively: - 0,10 dex (o), -0,20 dex (c, s), -0,25 dex (N),

BseEeHrc

Bpa6ore Il] noua6npEeul{flMcrleKtpgacfl3C-ruarpuqefinsnoxeubrpe3yrrbrarbrolrpe4ene-
HI'I' co,qepxaH!4fi c, N, o l HeKoropbrx [pyfl{x oneMeiroB r aruoc$epe 2g ana, nyruirpyr-
ulefi 3Be3EbI ulna 6 Sct. 3geo 6ygyr npeUcTaBrreHbr r.ITonr agirrrorurrHbrx uccnegoBanr{i
44 Tau, raKxe 3Be3gbr runa 6 Sct.

Bualrnoauq-r.r rrepct'l2l Harrutu, qro 44 Tau Rsrxercfl palMarruuM rryJrbcaropoM c rre-
g'ro[ayr. P = 0",1449 (syngal,reuranruru? pa4rarrurrfi nepr.rog) n p = od",ll2o (66eprox).
Crrarr [3f B pe3yrrbrare ua6rroEerulfi npoQula rrt4rruu )\4{i6 FeiroErBeptrpu, qro, ,i+ tarr
[p[cyTcTByIoT ToJIbKo paEI'IanbHbIe lyJIbciI4,II,I. Kpovre roro, CrW{r oTMeTrU, gTo He Ha611rc-
Eanocb I'I3MeHeHlifl uI{pI{HbI I{ccJIeAoBaHHoi tttr,t \4476 s Teqenr{e nyJrbcaqr{onHoro uep}roga.

Ta6nuqa I
Hercoropue cBeAexrrfi o gsesAe 44 Tau

3Be3Ea HD usinl, xv/c my Am Pnynsc

44 Tau 26322 5,',l 0,18 [3] od,t4ss I3l
1s [6]



Aualue creKrpa 44Tau MeropoM rvtoAenefr arrraocSep 6nu snilorHeu Kypuev [4] llnosg'
Hee Jlro6uuroBbrM r,r ParrKoecrcoi [5] . 3rN r4ccneEoBaHl,Ifl [oKa3aJII,I. ,]ro 44 Tau uutee'r

agovalrur,rfr xtttuuqecxuil cocraB c cpaBHureJrbuo rte6onruofr creueurro asoualufi. Ognaxo
aBropaM [4,5] He yAanocb Ha6rrc[arr tutuu C, N, O, uro6rt cAeJlalb oueHKI,I coAepxaHllfl
3Tr{x 3JreMeHToB. trpeAcraBrrrrour[x 6onruroi 3BonrculloHHrrfr uurepec, Mrt nonrtralucr
BocrorrHlllb oror npo6el (ra6rl. 1 ) .

Ta6nuua 2

Hexoropue AaHHbre o na6nroAenrsx

.{ara

I . Marepuan Ha6rtloEeHll[

Ha6nro,qerrrf, [poBo4rJrr{cb Ha 2,6-M peQnexrope Kporucroft acrpo$rrnuecxofi o6ce-p-'

Baroprlr c ll3C-rvrarpuqeft XemcuncKoro yHr,rBepclrrera (srurauarx) [7] (00.0 1^]!o
nrarcen) s 1988 u tdgO rr. H oreqecrBennofi ll3C-rraarpluefi [8] (580 X 520 rurrcen) e 1991r.

Marp.ruu ycraHaBJII,IBaIIncr a Qoryce Ky[e E,lt6paKuiloggoro urerrporpa$a. O6paruax

28-29.09,1988 r'
29-30,09,1988 r.
23-24.rt.1990 r.
15-16.10.1991 r'

7'17 4
55 35
86 86
505 2

15-16.10.1991 r.

16-17.10.1991 r.
20-21.10.1991 r'

rusefiuar Ar{cflepcr.rfl c[eKTpoB cocraBJlflJra 3 A/vtur, c[eKTpanbHoe pa3peueHl'Ie 0,1 5 AX
X narcen, B o6oux cnyr{aflx oAHoBpeMeHHo per}rcrpl{poBarlcfl crlel(rpaJlbgbrfi yuacror oKorlo

30 A 3a Bce BpeMfl na6lrc4euufr 6uro saperucrpl4poBaHo uecrb I{HrepBarIoB c[eKrpa
44 Tau; B rrerbrpex r{3 Hr.rx ua6lrcgarulcr lrutuu 3rIeMeHToB C, N u O, .[rts rIoBbItueHI'Ifl Toq-

nocru sa6rro[enufi, xar flpaBr,rflo, B oEHy Hoqb [erlanocb 2-3 erccnosullrau o[rtoi n roi xe oG

Jracrlr cleKrpa. B ra6n, 2 npegcraueH Marepl,taJl sa6lrc;Ieruli, rEe ]rKa3aHa Eara sa6lrcAe-

nufr u Alnua BqJIHrI, Ha KoTopyrc 6lu qenrpuponau g,auurti yqacroK. .II.ua cuexrpoe c

UeHrpoM s tr8683 u ).8686 NI otroruernae o'Irnan/ruyM cocraBrlnJlo S/1/ = 50 + 80, Enfl

ocrarrbHbrx crreKrpoB SIN > 100, IlpoUonxr,IreJlbHocrb orAelruofr sKcno3l{qllrr 6ruta or
30 no 60 uus. Texrura o6pa6orrcu na6nrotrern'rfr onr'rcaua r [1]'

2. 3rnilsaneHrHble urupllHbl. Cnntr ocunansropoB

B ra6n. 3 a neprtrx rleTbrpex cro[6uax flpr.rBe[eH cru{coK fiI{tutfi, Had[IoAeHHbIx I{ uccfle-

EyeMbrx gAecb, HoMepa Mynbrr{rureToB, cr{JIbI ocUIlnrlffropos Wf il sKBI{BarIeHrHbIe uMpHHbI

I/1. Kar Br,rEHo r{3 rifu. 3, KpoMe C, N, O,a cuexrpe44 Tau rau yEllrlocb Ha6[IoEarb JII{HI{I{

elrle BocbMI{ grIeMeHToB. 3attetI{u, qro JI[IHI{[ MarHI,Il, KarIbIII,Ifl, cKaHE{f,, TuraHZ I'I xeJle3a

Ha6nroEarMcb HaMI{ paHee t5l . Yrnepog, a3or, K}Icnopog, narpuft, KpeMHI{fi I{ Cepa B

44 Tau ucclr€AyroTcfi 3Eecb BrrepBbre. clrnbr ooUIIIIJIflTOpOB B3tTbI I'I3 CTIeAyIOUUX I{CTOIIHTIKOB:

yrnepoEus [9],a3or,Kr.rsropog,uarplft,KpeMHHfi,rr{raHr,r3 [10] , rvranufrucepar.ra [ll],
rcaniryfi I{ cKaH4lfi ns [12] , xerle3o I{3 U3, 14] .
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Ta6nnqa 3

Cnncox HccJreAoBanxbrx.lunufi r cnerrpe 44 Tau

3nenaenr,
T,A

Mynrru-
ruIET

12

l1

I
I
1

10

10

i0
1

I

I

CI
5052,12
5380,24
NI
8680,28
8683,38
8686,1 3

OI
6 155,99
61s6,76
6158,19
'1771,96

7774,18
777 s,40
NaI
61s4,22
6t60,7 5

MgI
5528,42
siI
614s,09
6 lss,2 I
Si II
5056,02
SI
8679,70
8693,98
8694,77
CaI
616l,2g
6162,t8
6163,76
6166,44
6169,05
6169,s6

+ 0,40
+ 0,14

-0,27

98 8,03
38 7,61
46 1,62

Sc II
ss 26,81
Ti II
53 81,02
FeI
5049,92
5051,64
5065,02
s068,77

5391,49
s393,r7
5s22,46
s525,62
5532,80
5535,42
s5 3 8,54
s543,26
5543,96
61s1,62
6157 ,7 3

616s,37
6170,49
77 80,5 8
8674,32
86 88,6 2
8699,43
Fe II
55 19,s7
5 534,86

6t47,74
6t49,2s

-1,49 110 9,56

-1,68 74 8,40
31 0,00 9tit23* 2,44

69 -1,86 95 4,7 5

-0,56 )-0,4s ,
-0,31 I

+0,35 2lg
+0,21 200

-0,02 164

-L,57
-1,26

-0,48

8,7 S(curtt,5367,47
cnexrp) 5373,79
8,64 5379,58
8,6'1 s383,37
8,62 s389,48

-0,82 31 7,0s

-0,40 68 6,94

+ 0,52 60 't,49

-0,41 98 7,0s

-0,52 33 7,03
+ 0,05 80 6,97

-1,27 31 6,26

-0,09 ts6 s,7 s

-1,02 48 6,28*r,14 30 5,6s
-0,80 61 6,18

-0,48 8s 6,09

114 -1,46 113 7,04
16 -2,80 t29 .1 

,35
t094 -0,39 148 7,7 s
383 -t,22 142 7,s1

1146 + 0,23 I 15 't ,Ot
1166 -0,87 3s 7,37
928 -1,58 30 .t,4i

1146 +0,42 150;140"7,00
1l4s -0,69 74 .7,68

1063 -0,97 64 ,7,5.t

553 -0,90 112 .1,19

1108 *1,64 14 7,47
1062 *1,36 36 7,69
783 --2,20 t7 1,68
626 - 1,95 s7 7 ,7 6
839 -1,69 14 7,11
926 -1,s9 44 7,62

t062 -1,15 44 7,59
62 -3,30 14 7,55

101s -1,25 7,60
(cuur, cnerrp)

1018 -1,)2 18 7,ss
1260 -0,67 56 7,57
1154 -0,27 86 7,2s
339 -1,70 7o 7,14
60 -1,21 ls9 6,17

1267 -0,70 38 7,50

204 - 1,s4 t4 7,36
55 *2,96 116;120*7,26

7 4 -3,00 9l 't ,60
'7 4 *2,87 82 't ,37

16 6,28
21 6,22

182 6,9s

5

5

9

29
29

5

6

6
6

20
3

20
20
20
20

Ir p u rr e rr a H r'r e' 3aeegourofi o6ogHaqe,br wyrrux nuxufi cornacno crrpeAe,,e.arM [ 5].

3. Xuuuqecxuri cocraB

CogepNarurx erleMeHroB lge n arrrrocQew 44 Tau 6ruu,r oueHeHbr Ha ocHoBaH4r,r MoEerrr4
Tr@ = 7100 K, lgg = 3,8 u l, = 5,2 ru/c, rcoropa.fi rpr.rHffra HaMr,r paHee [5] . neruuuu|tge
Bbltl?IcJIflJIaCb KaK IIO 3KBI'IBIUIeHTHbIM IrI]Ipr,IHaM, TaK I4 MeroEoM c[rHTerrirecKl,Ix C[eKTpoB
[15]. tlofieglufi verog 6rut npntreneH rnfl orlpegerreHr{ff coAepxaHr,r.E KrrcropoEa ,,o ,,.r-
rrr{flM rpr.rflJrera tr6155, tr6156, ].6158 oI, nuuar.rroroporo uadnrogarucr a 6regge. B uarou
crorl6le radrl. 3 yKa3aHbI co,qepxaIlur gJIeMeHToB, [olyqeHubre tro xHAr4Br.rAyzlrrbHbrM rru-
nu'srvr. B T€dt,4 [pI'IBetreHbI ycpeAHeHHbIe 3HaqeHr,rfl lge, icnN orleHKr,r aEeJraHbr rro HecKoJrb-
KI'IM JII{III{.EM; 

-Arlfl 
CpaBHeHI,IE 3EeCb Xe [aHbr BeJrr{lMHbr lge coraacno QororpasuuecxuuHa6[IoAeItr'I.EM [5]. B nocle[uervr cron6[e ru6n, 4 npr"ogrrc, colHerrgoe oogep)rcrHr,re coor-

te sf I4r1, rr,r A *'ll 3nenaeur,
I,A

Mynrru.
NJICT

lc ct" I/1, rrtA lge



9nerreur .{arcr,re nacrosrqefi crarr,u .flarurrre [ 5 ] lgeo

n I lge fi lge

Ta6nuqa 4

Cogepxanna oJIeMeHToB a atnaocQope 44 Tau r xa @nxqe

CI
NI
OI
NaI
Mgl
siI
SiII
SI
CaI
ScII
TiII
FeI
FeII

2

3

3

2

1

2
1

3

6

1

1

25
4

8,48
7 ,1s
8,7s

6,25
6,9s
7,00
7,50
7,02
6,0 3

2,44
4,7 5

7,40
7,40

:'o'

6,07
2,66
4,82
7,33
7,21

[ 181

[1e]
I20l

ll6I

lt2l
u7l

t16I

8,60
8,00
8,85
6,28 i
7,36 |
7,65 I
1,55 )
7,20
6,36 )

3,00 I

4,82 t,

7,55 I

7,56 |

2

7

I
6

25

7

BercrBylou[x grIeMeHToB beo u ccbrrrKu Ha crarb[, I,I3 Koropblx B3.fiTbI 3TI'I 3Haqetua. Pac-

cMorpI.{M xaxgrrfi gJIeMeHT B orAerlbHocrl,I, r{ flpexAe Bcero re I,I3 HI.lx, Koropble I'IccJIeEoBa-

rrr{cb HaMLI pauee [5].
Xeneso, Ilan{itu xeJre3a oKa3irrrr{cb caMbIMlI MHorowIcrIeHHbIMI,I I'I3 Bcex HadIIIoAeHHbIx

HaMlr gJreMegroB KaK B [5] , raK !r c Il3C-rarraepoit. klg ru5r:. 4 cuegyer, qro coAeprGHI'Ie

xeJle3a uo II3C-na6nrc,qeHI{fM lge(Fe) = 7,40 oKa3arlocb [IecKoJrbKo Bbllue, I€M B [5] '

B rca,{ecrBe cpeEHero 3uarreHr,rfl Mbr [plIHsrII{ lge (Fe) = 7 ,35, qro Ha 0,20 dex ruxe conneqno'

rO coAepxaHl{f (nocJIeAI{I{i cron6eq ra6n.4). Tarcru o6pa3oM, BbIBoA, cgeraHurui ua n
a [5] o-uoru.rxeuHoM oogep)rcHr,rr{ xerre3a tro cpaBueturo c ConHIeM, ocraercffs c[ue.3a-
MS114M, rrp{ Bbrrgcrreruall cpeguefr Belurllubr lg e(Fe) EI.fi Bcex paccMarp}IBaeMblx sIIeMeHToB'

KOTOpUIS CpSBIII{BaJIaCr C cOnmlertl, [p]IAaBiIrIcff ftinruu,rft Bec 3HaqeH]IflM, IIOJIyT{eHHbIM rIO

Oomurervry wcnY nurulfr .

Kuo4uil, CpeUnee 3HaqeHLIe co[epxaHrff KzIIIbIryrff lge(Ca) = 6,03, BbIqI'IaIIeHHoe_ tlo

uecrr{ flr.rHuflrurl ua6nrogeuHbrM c fl3C-xalrepofi, nparcruvecrcI'I ro xe czlMoe, uro ra a [5] ,

vrlcit4>Ke coJrHeqHoro 3HaqeH[fl (ra6l.4) na 0,31 dex.

Maeuuil, cKavduil, TuraH, B uccrleAyeMblx c rloMoulbro IISC-rt'rarpIaIIbI yqacrKax cleKTpa

Mbr Ha6rrroEanr,r llr{rrrb no oguofr rtartltfl srux 3JIeMeHroB (o"r. ra6rr. 3).Ilonyuennble BeJI]IqI4-

Hbr coAepxilul,Ift uarrux I{ rI,IraHa coorBercrBenHo paBHbI lge(Mg) = 6,95n lge(Ti) = 4,75,
rrro 6ru3Ko K 3xaqenllflM grlrx Berrurrr4H n [5] , CogepxaHl,Ie MarHI'I.fi, raKI'IM o6pa3oM, MoxHo

cqr{rarb B cpeAHeM MeHbrrre coJlHeuloro rpl4MepHo ua 0,3 dex, a lg e(Ti) s 44 Tau or corlHeq-

Horp [paKI?IqecKI,I He orIll,Iqaercfl. Kar auguo rg ra6r. 4, cogepxcarule cKaHIPIfl tge(Sc) =

= 2,44 no ll3C-na6nroEeHr,rflM (D = 3 A/rurra) o-rpeAeneno no o[noft trvtl,rfi - ].5526,8,

a no rfororpa$ruecxnrrr na6lrcgeru.laM (, = 12 A/rvrrra) ro myM ;II'IHI'IIM: lge(Sc) = 2,66
(),5526,8) ra lge(Sc) = 3,# (15031,02). Paanuwae B 3HaqeHI,Inx sKBI,IBiureHrHofr IrMpIlHbI

ru{ruil{ },5526,8 (Crvr. ra6r. 3) lro Ha6IIIoAeHI,IflM pa3HbIMI.I MeToEAMI{, tro-BIl4'IMoMy, MoxHo

o6bflctgTb pa3HbrMr,r AuctrepcllflMl{, r.e. 3gecb c [I3C-rr,rarprueft oHa Ha6[IoAanacb "'tr{crofr",
rorEa.KaK B [5] - s 6neune. llro racaercs rll.4:roz.vt ],5031,02, ro, B]IALIMo, ee 3KB]IBz]JIeHrHafl

lflipuna 3aBbuueua B pe3ytrbrare 6neuglpoaaru,rs. B AalrnefiureM MbI ue 6y4eu [plIHI,IMarb

ee Bo BrMMaIil{e rr oKonqareJrbno, npr{AaBa.fl 6orrru{fi sec II3C-cneKrpaM, ctfiTaeMlge(Sc) =

-- 2,50, Cparrumax gry BerruqlrHy c coJrnetrubrM 3HaqeHI{eM (o"r. ra6n. 4), ruoxcto rlpeArlolla-

rarb, rrro co[epxaHl{e cKaHS',Ifl S 44Ta]u H}IXe CO]IHeqHOrO Ha [OJIrIOpf4<a.

PaCCrrlorpl,tt t rellepb gJIeMeHTrIJ co[,epxaHllfl KOTopblx [OlyrIeHbI 3AeCb BIIepBble.

Harpuit. Ha6nrc[anocb me JrIHI{}I uefirparrnoro HarpI,It, Koropble [arIa 6rusrue Mex,II,y

6
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XJi;1' 
to*'euue uaoarcgeHHoro clleKrpa 3Be3A6r 44 Tau (cnnourHatl nunLlx) c cr.rHrerr4qecKurra (u,rpu-

Prc' 2' cpanHeHrle coAepxalM, eJIeMeHToB r arr'roc0epe 44 Tau c xx coAepxaHfiev o arnoceepe connqaTo'n<n - 3,eMeHTbr, coAep-x(aHr{e koropbrx onpeaeneHo 3Aecbr,rn [s]i xpyxx,n -onpeAenenuq 15]IIo 3KBHBzUleHTHrrlrl ruupmrau [4 |

co6ofi gHaqeHH, coEepxaruri (crr,r. 1a6r. 3). B raqecrBe cpeEHero rpilr*MaeM lge(Na) == 6?t, oHo flpaKr.rqecKu He orJrr4qaerc.fi or colHeqHoro 1cr. ,uOn. +; .cepa' olqeKn coEepxaHut cepbl cAeJIaHbr no rpeM rruwlfr,l., Koropbre rarcxe garor 6nr.r:-KI{e 
-3uaqeur.ra 

(crra. ra6r.3), cpegree r{3 Hrrx pauHo lge(S) ='i,O), qro }ruxe coJrHeqHoroua 0,20 dex.
Kpeuuuil' B InccrleEyelublx HaMI'I ll3c-cnerrpax oKa3aIrEcL we ril41rltt uefrrpalruoroKpeMHr'rn ).6145,09 n tr6155,21 (cu. ra6n.3) ra oana r,";;;;;;o ).5056,02. flo grcarna_rreHrHbrM rrMpr{HaM repBbrx IEyx rurruafr ronyseHo_ cogepxaHr.re lge(si) = i,:io,-;;;;-Gdex rurxe co[epx(lHl'I.fi sroro sJ]eMeHra Ha cormle 1cru. raon. a),5ro 3uaqer*e rroArBepx,e-Ho HaMI{ Mero,qoM cl'IHrerl4qecKoro c[eKTpa, xoroprfr 6rur pact,*rraH B ,q]rana3oue ).6155_6159 A (prc. l) c qenbro orpelerreHr{.fl ioqepxuru.r, K}rno-poAa a 44 Tau (crra. ru.rxe). Byrasannrfr r,rHrepBan AJ,,H BoJrH rroralaer o"y! KpeMHr{fl ieiis,zr SiI. rlpr pacrrere flp,r-HHMzuIocb coEepxaHl,re KpeMHr{.s paBHbrM lge(Si) = 6,95 u, KaK urg"o r. puc. l, couracr,re

3ql{r"noro x paccqr'rraH_Holo npo$nnx rron ,rrrr, *opo*... ogHaKo Bbrq}rcrreHHoe rotr5052,02 SiII coEepxaru're lge(Si)'= i,+g oKa3iurocb Ha rornoprgKa Bbrrle, qeM ,,o ,ut'fl.MSiI, u or coJrHerrHoro flpaKrr,rqecKlr He ornuqaJrocr (cu. ,aor. +;l Huno***, aualom.rsr,ur
fn3yJrbrar 6rur nonyueu HaMr.r EI.E 2g And [l] .

Yenepod, Harr'r ygaaocr ua6um4arr rer n"*, yuepoEa. ogua ns ru.rx A5052,1 2 cl scI4HeM KpbIrIe 6nen4r'rpyercs' nunnefi xerle3a l5ost,ol F.i, nooro,rny ee 3KBr{BaleE T*afi. rnrtplr-Ha oflpeEerrer{a no KpacHor,r He6neHgupogaHHOfr Uacru upo@rr", Ku* Br,rAHO r.r3 ru6n.3,3HaqeHI{a coEepxaHl'ifl yuepoEa IIo ,ryyM ilLrrfi.flIr'. oKa3iur{cb 6[]rgx[Nfl,r n B cpeAHeM Hr,rxe@rrHeqHoro ua 0,10 dex (crra. ra6n. 4),
Asor' B.,rue orMeqaJlocb, tITo Kaqecrlro c[eKTpoB s o6[acrr.I ua6rrcgeuaux Harv, nururita3ora HecKorlbKo xyxe ('sA/= 60 +80), reM He MeHe€ HaM yEiurocb Aocrarorruo yBepeHnoorpeAerrr4rb 3KB[BarreHrHbre ufipr4Hbr nr.rrufi rpururera ),g6g0,1g; g6g3,3g, Aeso,i:-. Srur;HI,Ifl coEepxaruafr uo ByM flocrreEruarra nuru.aru (cvr. ra6n. :j .or.rugaror, uo trg6g0,2gEaer 60aee B'ICOKyIO BeJI[qI'IHy @Aepxa,u.f,, gro r{uK-or.rM Oopasorvr He cBfl3aHo c 6reu4apo_BaHr,reM eroir nwr**r, 

"":liy:py nwi,,eir o,p- \8679,7o SI,;;; ;;o ua.rrcgaro cb HatwL y3Be3Abr 28 And [1]. Kax Br'rEHo [r3 ra6r. l u cJre^yer r.r3 Hamrx or{eHoK (cl,r. ru.lxe), cxo_pocrb Bpatqenr'rs u sin i y 44 Tau HeBenI'IKa I'I yKa3aHxbre nut,l,vr a3ora r{ cepbr B rl3c-cuercr-pax AocraToqHo xopouo pa3Aerrrrorcr. oronqarenb'o [psHr.rMaeM Berr[qr{Hy co^epxam.r,a3ora B 44 Ta, paauofi lg e(N) = 7 ,7 5, vro ua 0,25 ar* ,rnirur, ;;;" corurle (crvr. ra6n. 4).
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Kucnopod, C uenrrc olpeAerreHrff coAepxarufl Kl{cnopoAa s _44 Tau uu ua6lrcAalu Ba
rpnmera oI ).6155,99; 6l'56,76; 6158,19 u 1t777196; 7774,18; 7775,40,Ilut**r Broporo

Tpl{rulera xopouo pa3EeJleHbr, I,Ix 3KB}IBZIIIeHTHbIe IIMpI,IHbI llocrarotlHo BeJII'IKI'I (crr'r. ra6l. 3)

U o[peAerrflrorgfl yBepeHgo. IIto raCaercff nepBoro Tp]l[IIeTa, ro MbI rrpelgrgtilu ]tCCIeAoBaTb

ero MeroEoM cl{HTer[rtecKoro cleKTpa. Paccwrrunalcfl cI4IITerI,IqecKrn] cneKrp B lIHTepBiIne

trflr.rH BorrH ].6154,5-M159,0 & *ygu rora4aror rplt nLIHI{I{ KrI@opoA&, ttutufl' KpeMHI'rfl

i n^*^ xeJre3a. Ha pr,lc. 1, rgecpannuBarorcfioKonqatenlsrrfi Bap[aHT pacclMTaHHoro

crreKTpa c Ha6nIoEeHHbIM, yKa3ano uoJroxelme runnfr repe,*rcJleuublx 3rIeMeHroB. Ilpe[crae-

reunrrfi Ha pl{c, I cuHreru,{ecxlri cnexrp rtortyueH IIpIr cJleryrcu1ux flapaMerpax: cr<oryTl

"[,u"*, 
u'sini = 8 rru/c, cogepxarmn KpeMHLrfl lge(Si) = 6,95, xerle3a lge(Fe) = 7,60

r,r Kr,rflopoEa lge (O) = 8,?5. Vz Erc. I cleryer, qro corJlaclre Mex,4/ Ha6[IoEeHHbIMu ]t pac-

cqHTaHHbIM CneKTpaMI,I EOCTaTOqHo xopouee 14 cogepxaul'Ie KI{UOpOAa, TaKI',IM o6paaou'

s 44 Tau MoxHo rpl{H-flrb paBHbIM tge (O) = 8,75. Ifutulll l\7772-777 5 A [arcr 6onee rursrcoe

coAepxaHr{e lge(O) = 8,64. og,naxo oueHKy rro [epBoMy rp]lllJlery Kl,IcnopoEa, IIO-BI.{M-

MoMy) Crle[yer crmrarb 6oree ro.rroit, rar KaK IrIIHI'II4 rptrurera-tr7772-7775 troBoIIbHo

*urur, oUi rraoryr 6rtrr uyacreltTeIlbHbl K oTIC[oHeIIurtr or JITP, K Bo3Moxt{ofr Herotl'

Hoctta B 3HarreHr,rll rranxporyp6yneurnofi cKopocrl,I I{ flocroflHHofr :aryxarulx. Orou'{arenlHo

rIplIHI'IMaeM wn 44 Tau lge(6) = 8,75, qro MeHblue corlHerluoro Ha -0,10 dex'

flonyueuuaf B pe3ynbTare pacqera cllnreTlIqecKoro cneKrpa cKopocrb npaUeruAUsini-=

= 8 xr"r/C rn*oppriCt, np"U"nu* gua'Ielui usinl, nplreegeuuux s ra6[. I cornactro [3]

u [6].

4. O6cyxgeHl'Ie Pe3yrrbraroB

Ha pnc. 2 upegcraaneHbr oKoHqareJrbHbre pe3yJlbrarbl HauMx I'IccJretroaarulfr, 3Eecb noKa-

3ana 3aBr{cl,IMocrb pa3uocrll cogepxalmll lge(El) s 4'1 Tau I{ Ha ConHUe or llop'flI6oBoro

rroMepa erreMeHra. iog.p**r 6onee rsxenblx 3rIeMeH'roB oIIeHeHbI HaMu B [5] uaocuooa'

H[r,r 3KBI4B:ueHrHbIx uMpIIH [4] . Kar orMelliulocb pauee [5, 2l], cperu [ccIIeEoBaHHbIx

HaMr{ rryJrbcr.rpyoqux runa 6 Sit sneaga 44 Tau np[.IHaAflerc{r K rpyfifle 38e3tr c 6onee cla6o

BbIpaXeHHbIMIl aHoMaIII[.rIMt{ xI{MI,IrIecKoro cocTaBa. Oqegrr cogepxaru.rfr lge, cgerauurte

3Eecb E1fl Eo[OJIH]IreIIbHbIx sIIeMeHroB, B o6qer"r [oArBepxAaIoT 3rOT BbIBoA. Az puc, 2

BlrISro, trro coAepxawra lge 6olee rerrurx gJIeMeHroB (sa ncxlroueruleM HeKoropbtx) ua6lro-

Earorcs s 44 Tau a geSn4,rre B npeAeJlax or 0,1 go 0,5 dex. Cogepxamx Harpl4t, rI'IraHa,

v,apramla; IMKerIfl [paKTI{qecKLr He or]Ir{qalorcf or colHequoro. Eolee rflr(eJlble SJIeMeHTbI

npi goa*ro.rHo 6orrburorvr paa6poce 3Haqelufi Alge r cpero{eM IroKa3bIBaIor ne6olrurofi

ui6rrror. Oco6oe BrMMaHr,re o6paqaer ua ce6.s xpevrwtft. Ha plc. 2 upeAcraoleHbl BeII}IqflHbl

cotrepxaHr.rft, [olyr{eggbre KaK rro rr{rufiM ueftrpanruoro KpeMHLIa_(pe nuuur'r) Alge(Si) =

= -{,65, raK lr r{oru3oBaHuoro (o4ra nNnux) Alge(Si) = -0,05. Paanuule, KaK BITAHo'

@craBrrfer 0,6 dex. B crsgfi c grr,rM Mbr rloKa He MoxeM cEerlarb oguosuatr$ni BbIBof o

Berr14lgge coAepxaHLI.E KpeMIMff o 44 Tau, piIBHo KaK \t s 28 And (crvr. rrure). fIo'sI'I4'I-

MoMy, ueo6xo4lpro HccJre4oBarb [oloirHr{TeJlbHble JII{HI,III SiI r SiIL B c.nyuae ecJI[ pe3ynb-

Tar flogTBeptrryITcfl, To oAItltM I,I3 Bo3MoxHrrx o6t'scuerulfr taroro pacxox,qerMfl) ccblrlarcb

Ha crarbro Borpvlxa, Jfto6lrNrKosa u ap. 122), flBrlffercfl rlpeElorloxel{}Ie, qro 3ro cneEcrBl4e

Heyqera orKJroHeHHa or JroK[urbHoro repMo[4HaMl,IqecKoro paBHoBecl,Iff. AnropH [22]
B pe3yrrDrare pacqeroB r{oHra3arlraoHHoro 6anasca FeI - FeII trIIff cBepxruraHToB I{ Kap-

**o, KJracca F npu orKa3e or rrpeglrolror€Hltff IITP norasar[, t{To trplr IITP g roHewlol"l

I,ITore II1IMLI FeI uoryr AaBarb 3an]rxeHHoe coAepxa]Me xerle3a. K cpxcaleruror [IIfl KpeM-

rulr nogo6ur,Ix pacqeroB rloKa Her.

OCrauosltNlCff Ha 3JIeMeHtax C, N, O, floryueuuble HaMI'I 3Haqettr{fi lge(C, N, O) Wt 44

Tau u 28 And tl] Mbr cpaBHrur{ c pe3yrrbraraMu I{ccre,qoBaluff 311Ix srleMeHroB Po6u u

Jlau6eproru 1231 Ws craH[aprHbrx r,r Merarlr[qecruxA*-tP€3E coorBercreeuHo ua puc. 3

u 4, rge rpeEcraBJIeHbI 3aBI,IcI{Mocru lge(C, N, O) or oS$ernanuoi rervmeparypH 716.

I,la pnc. 3 u 4 sntrEro, qro rro coEepxaHllm yrnepoAa lge (C) 44Tau.u 28 And He orrlllqalorcfl
o, 

"rurguprrtr,tx 
w A^-seeag. CogepxaHlae a3ora y 44 Tau (puc. 3) Mo)I(Ho ctll'Irarb uo[O6-
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2. CogepxaH{x C, N, O oxasaruIcb paBHbI lge(C) = 8,50, lge(N) =7,75 u lgeo) = 8,75,
rrro Hr{xe corrHeqr{brx gHa'reruft (cu. ra6n. 4 u puc. 2) cooraercrBexno Ha - 0,10 dex, -
-0,25 dex u ^'0,10 dex.

3. Benrn.ur," coAepxaHlrfl Harplrff a 44 Talu, rlo HauMM oueHKaM, lge(Na) = 6,25 npartu-
qec;1n He orjrr,rqaerctr or corrHeuroro 3Haqelil{ff. Cepa lge(S) =7,02 r,aGttotraercfl s ue6onruroN'r

ger[uqure: [pI{MepHo 0,2 dexno cpaBHeHI'Ip c Consueu.
4. CoAap*ato.rx uaruUr, K:IJIrIII{fl, cKaHI[,Ifl, r]ITaHa I,1 xeJle3a Ws 44 Tau, no na6llroEe'

** a net-nnurprUeft, oxaranucr 6nugrcutwr reM, rlro 6rutu nonyrcH:bl-panee [5] no $oto'
rpa6n.ecrny na6lrEerulsrra (o"r. ra6r.4). BrmogrI, cAerIaHHbIe B [5], ocralorcf, B cl{[e,

,i. ge1ril = 4,80 6nusrco rc connerurouy 3HaqeHurc, lge (Fe) = 7 ,35,lge(Mg) = 7 ,05,lge(Cr) =

= 6,05,-lge(SC) = 2,50 coOTBeTCTBeHHO Hltxe @IIHerIHbIx rHatlelfl{fi na-0,2 dex;- 0,3dex

u -0,5 dex.
Arrop 6narogapeu JI.C. Jlro6uuroBy 3a Kprrrl{'recKI{e 3aMeqaH}IrpblcKa3aHHble IIpu qreHrlfi

pyKonr.rcu.
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yIK s24.333

HCCNEAOBAHIIE HHTEHCHBHOCTEH 3MHCCI4OHHbIX JIHHHII
C}IM6I,IOTI,ITIECKOIA .UBOIIHOfl AG IETACA

H.A. Torvror

Ilpuregeurt AaHHBIe o noToKax H3nyqeuu.fl B gMl4cclIoHHEIx flr,tHugx B cnneft o6nacrt c[eKTpa cnu6uo-
TurtecKofi ABofiHoft cHcreMbl AGlleraca no BblcoKoMcnepclroHHbrM c[eKTpaM, [oJIyqeHHLM s 1985-
1988 m. I4ccnegoralro lr3MeHeHI{e rtrtreHcr.rBHocreil nuttufr c op6lrralrurrM nepuogoM, HHreucfisHocrt
Bo[opoE{bIx r.r reJIr{eBblx II}n{I,Iil MeHEeTcfl Bc]te[crB]re BJrr{.fiHr,Ifi caMonornou-(eHur,

llpegnonaraercr, qro gMl,tccuouHble nr{Hur,r aoa6yxgarctca B ra3oBofi cocrarnxronlefi, ABtrxeH[re Koro-
pofi xopperupyet c op6rralruElM ABLDKeHr.reM KoM[or{eHToB cugreMbr,

THE STUDY OF EMISSION LINES INTENSITIES IN SYMBIOTIC BINARY AG Peg, by N.A. Tomov.
The emission fluxesin the emission finesof the binary AG Peg are obtained from 1985-1988 high disper-
sion spectra. The line intensity variations with the orbital period are studied. The intensity of hyfuogen
and hetum lines is varying as a result of absorption. It is suggested that the excitation of emission lines
occurs in gas component whose motion correlates with the orbital motion of the system components.

BneEenue

AG fleraca ml1.aercff I,I3BecrHbIM rlpe,qcraBr,rreneM cr{M6rlrorr,rqecKr,rx 3Be3A, r11,lcro Koro-
pbrx no EaHHbrM KeruoHa [1] cnruue cra. C[eKrparbHbre Ha6rrrcgerura srofi 3Be3Abr Haqa-
rII'Icb B 1893 r, I,l:yvenue c[eKTpa BKrlloqaer flpexAe B@ro olrcaHlre r,{3Meneu}rfl npoQunell
\nwri lI r,I3MepeHr,re [yqeBbrx cKopocrei [2-81 , a raKxe uccneEoBaur.re pac[peAeneH]rt
3Hepru[ B HerIpepbIBHoM cleKrpe [9] . B rvreuuueff crerteru lrccJregoBaHo H3MeHeHr.re ]rHreH-
c?rBHocrefi 3M[ccr{oHHbrx rrr,rH}ri c op6r.{ruurbHbrM nepr4oEoM [8, 9] .

Eoxpuyr [9] norcasal, rITo LIHTeHcI{BHocrb SMr,rccltoHHbrx \yru4rt oIHoKDaTHo r{oH}r3o-
BaHHbIx MeriuIJIoB MeH.flercfl oqeHb cr,rrlbHo c op6uralbubrM [ep[oAoM 800d. OH fipe,qrona-
raer, qTo }T-tr \vrtiltht Bo36yxEalorcfl B arMoc$epe M-soesgbr rroA EeficrBr,IeM r.r3Jryr{eHr4.rr
ropffqero KoM[oHeHTa, T.e. H3MeHetMe I{x LIHTeHcI,IBHocTefr c op6ITanbHbIM lrepuoAoM flBrrr-
ercfl oAHI'IM I{3 apryMeHToB B llonb3y rl{noTe3bl BofrHofr flpupoAbr cr,rM&roruqecKr{x 3Be3A.

Hcclegoranue I,I3MeHeHH.fi I,IHTeHcI{BHocrefi c opdurulrlbrlbrM rrepuogoM uercoropr,rx atr6-
paHHbIx 3MI'lccIroHHbIx III'IHI,Ifr B c[IHefr o6flacfl,I clleKrpa 3Be3Ebr [poBeAeHo Xarqlurcoru u
[p. [8] glt.fl rocrpoeHr,rfl Ar.rHaMr.rqecKofr MoAertu ctrcreMr,r.

C rofi Ne rleJrbro Mbrr,IccJreAoBrlnr{ r.r3MeHeH}re nyrreBbrx cropocrefi [10] ra [pr,r[ur,r K Bbr-
Bo[y, rrro B 3rofi cr{creMe Ha6flrc[aercff ra3, Koropbtr: n $asax 0,10 - 0,15 puxerca x
na6nrcgarelro. .II1x onpeAeJIeHI,Is ero Mecrouaxor(AeHr4s B cr,rcreMe ueo6xo4lrvro r{ccneEoBarb
xapaKTep II3MeHeHI{fl LIHTeHcI4BHocTei sNtrIcq.Iogulx rltuai c op6nralrHbrM [epr.IoAoM.
3ro lr ccrte trosaHl{e ff BJIfler cf uaruefi saAar{efi .

1. O6pa6or xa Ha6nrcAareJrbHoro Marepr{aJra

Ha6nrcgarelrurtfi varepual orucaH e [1 0, ra6n. 1]. CnercrporpaMMbr 6r,un crcaru.lpoaarrr
rI IlepeBqAeHbl B orHocl.IrerlbHble l,IHreHorBHocrr,r Ha KoM[JreKce MHKpo$oronrerp GII -M,rIM-3BM "vlcrpa-1256" n Kpurrcrofr o6cepaaropwr [11] lr armegeHbr Ha MarHr.rrgyro
rreHry) a raKxe npeAcraBneHbr B Br,rAe rpasuxoe (penacrlnrpalru),

flapauelruo c Ha[MMr,r cleKTpocKorrr{qecK}rMu Ha6rrrc,qeHr,rrMr,r rrpoBo&rmlcr eoro-
ofieKTfir,rqecKue UBVRl-tta6[rc[eHuff, flpegcratsneunnre o [12] . C r.rx noMoulbro Mbr MoxeM
florlyql,ITb [oToKI,I I,I3JIyqeHlIfl B e.4IHHTIHOM ]IHTepBiIne EII,IH BOJIH HenpepbrBHoro cneKTpa
$IrI Kaxtrofi Ilt4HvM, a floroM, I,IMe.E gKBLIBarreHTHbIe u[IprHbr rrvu]tit, rror1ytgT6 H [oroK]I
LI3[yqeHUfl B HI{x.

.fta nolyveHl,Iff gKBLtBiuIeHrHbIx ru[pLIH runufi neo6xo44Mo rrpoBecrrr ypoBeHb Heflpe-
pbrBHoro cIIeKTpa.

Yqacrxu cleKTpa, cBofuEHbIe or gMI,IcoIoHHbIx rIrIrMi, BbrAerl.flJllrcb r{cxo[,fl r{3 cJlegyro-
ug'Ix coo6paxeru'If : l) eclx B raKoM yqacrKe ecrb 3MucclroHHbre rrutuyty', To olg AoJIxHbr
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MeHflrbcfl c $a3ofi (sgecr nyxxo HarroMHI{Tb, uro c.na6ue JI}IH}ILI - 9To B IIpl.tHI${[e [I{HI,[I

o4roKparHo [roHlr3oBaHubx u neftrpalbHbrx Merzlrlnon [10] ); 2) a6cop6qnonnue tlltHlll,l

rrpeAcraBflffror co6oft qerKlre EeraJr]I, HadIlloEaloul{ecfl Bo ucex $asax (uaruepnne gKBuBa'

rinrnofi rtrrpllHbl a6cop64aouultx nrrutft Ha yrlacrKe ),4495,0 - 4499,3 A He noraealo
r,rsueneurr); 3) geranu, nofiBJrflrouluecfl HeperynflpHo, orHocflTcf, K IIIyMy $oroeuynrcuu.

Ilplr upooegeHrllr HerrpepbrBHoro cneKTpa 6ruu [prIHflTbI Bo BHIIMaIfie [I CKa!IKI,I I'IHreH-

clrBHocTr,r y ronoB MorreKynflpHbrx rIoJIoc oKllcx,I fl,ITaHa. O[ur6xa flpoBeAel{}Ifl sToro ypoBHfl
-Irff Bcex creKrporpaMM He MeHbIue 8 - lO%,

B uolyueunrre DKBI{BaJreHTHbIe rrMpr{Hbr cHaqala 6rIIIa sHe@Ha KoppeKryIfl EIIfl I,I3MeHe.

Hr{.fi KoHuHyyMa B crreKTpa.nruofi o6nacm, oxBarbrBaeMofi $orovrerpuwcKllMr c[IcreMaMI,I

B n V. Brrcora KoHTI,IHyyMa 6ruta npnurTa 3a e4{IMUy Ha cueKTpe, rrO;1ytPHHO&r g JDo

2447047,258. KopperupoBaHHbre raKr{M odpasona sKBI,IBarIeHrHbIe u,Ip]IHbI rpauc$optmpo.
BaHbr B noToKI,I upr.r floMouu,r r.{3nyqerM8 B eErH}IrIHbrx }IHTepBanax AII}IH BOJIH HenpepbIBHO-

ro c[eKTpa, B Mecrax roa6yxgerufl sMI,IcoIoHHux lnrntfi EIIfl clreKTpa c Bbrcorofi KoHTI{'

HyyMa, upl,naroft 3a egflHuuy.

2. Brr6op nnrnfi EIII ll3MepeHnff noroKoB lr3Jlyqelruq
rI npeEcTaBrleHrre pe3yJlbramB

.Iftx uslrepeHr,If, rroroKoB u3flyrreHr,rfl B Jrr{HI,Itrx MbI I,Icnorlb3osanu 25 I,I3 uoIlyqeHHblx

crreKrporpaMM, IrMero[r[x Eocraroquo BbrcoKyp $ororpa$uvecKylo nflorHocrb HenpepblBHo'

B U0] Mbr r,rccrre4oBafl[ [yqeBbre cKopocrr{ cJleEylouflax rpynn nnruft: Ealruepoucxue

Ta6rnua i

lloroxn n3iryireHus r Eam,r"repoacKnx rII{HIrrx HI lr s runun IOIII] I 4363 (epr/ (cru'z ' c) )

0,976
0,904
o,914
0,940
0,944
0,974
0,009
0,0s8
0,342
0,344
0,37 1

0,375
0,385
0,3 g5

a,412
0,5 23
0,527
0,551
0,738
0,814
0,8 15

0,8s4
0,8s7
0,883
0,249

3,'11
6,71
6,46
6,88
4,55
't,20
6,93
5,95
6,76
9,51

10,2 1

9,81
8,s9
6,94

10,1 3

L2,53
1 1,oo
11,72
4,37
5,96
6,05
6,',|2
6,32
5,34
9,04

0,70
t,2r
1,04
t,02
0,84
r,04
t,22
0,98
1,62
t,'t7
1,86

1,84
1,80
1,36
1,83
2,01
1,89
2,05
1,16
1,0s
1,45
1,3 3

1,10
1,16
1,5 9

4,51
6,24
'7,60

8,87
5,13
6,20
5,66
8,46
3,30
6,5 8

4,s0
4,97
6,70
3,34
4,53
7,9t
3,18
6,40
5,15
s,7 5

4,38
9,02
5,3 I
8,92
6,95

2,\)l
2,39
2,36
2,40
2,39
2,32
) ,o
) 1')

4,28
3,49
4,20
3;16
5,16
5,91
4,8s
4,94
4,93
4,7 4

2,36
1,96
2,16
2,t4
2,01
1,80
2,99

5,56
5,42
6,67
6,25
5,50
5,'14
9,20
6,81
6,98
5,91
5,4s
5,83
6,89
5,74
'1 ,60
7,04
7,97
6'94
4,79
6,97

10,00
6,94
6;t s
5,40
7,33

0,84
1,48
1,5 8

t,42
t,52
1,36
1,7 6

1,59

0,97
0,90
0,'t 4

0,97
1,07
0,7 8

0,87
0,90
0,97
1,02

0,87
1,05
1,32
0,94
0,90
1,20
1,08

I Hr,
F,1o-12

Hr(N)
pllg-tt

Hn(B\
F" to-t2

Ha@)
F" IO-''

Ha@)
F'. lo-r 2

Iorrr] r4363
F.LO-l2
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Ta6nrua 2

Ilororor rr3Jr!^rexrri B rurnnrx HeI (opr/ (cu1 . c))

0,976
0,ed4
0,914
0,940
0,944
0,9'14
0,009
0,05 8

0,342
0,344
0,371
0,37s
0,38s
0,38s
0,472
0,523
0,527
0,551
0,738
0,8 14

0,915
0,8s4
0,857
0,883
0,249

3,53
3,10
3,65
3,42
3,92
3,21

3,90
3,ss
5,26
5,40
4,69
3,97
6,6 s

4,61
5,73
7,80
7,08

10,20
3,23
2,31
1,69
2,91
3,82
3,05
6,11

5,53
4'87

12,90
10,40
5,24
5,89
9,52
1,05

11,32
10,56
L2,15
12,8t
13,07
7,00

L5,21
15,30
I 2,80
L5,92
10,91
11,65
7,95
5,95
6,80
7,5I

lt,73

0,97
t,47
1,05
t,4s
1,44
1,49

t,44
1,83

2,05
1,74
1,5 s

1,88
2,21
1,6 8

2,56
2,05
'),10

2,18
r,69
1,62
1,3 8

1,55
1,54
1,6 B

0,80
0,86
0,7 s

0,95
0,91
0,87
0,70
0,82
0,98
1,05
t,20
1,34
1,80
1,40
t,52
1,63
2,02
1,68

0,7 7

0,70
u, /)
1,06
0,'17

1,02
0,98

0,12
0,73
0,60
0,36
0,90
0,64
0,93
0,76
1,27
r,0 3

1,23
1,04
t,34
1,25
1,30
1,69
1,70
1,2'1

0,68
0,93
t,02
0,93
1,10
1,09
1,14

1,56

1,56

1,7 8

1,64
t,2l
2,16
?o7
1,85

3, 19
2,63
2,88
3,07
2,47
4,09
3,3 8

3,28
3,48
3,3 I
3,02
2,8 B

2,96
1,97
2,15
2,09
2,63

rII'IHI'II'I BoEopoAa, ilvllI'wJ4 HeI, lnuran IIoHI{3oBaHHbrx 3JreMeHroB , nyrtuyt o[HoKpaTHo LloHt4 -
3OBaHHbIx MeT1IIIJIoB I,I 3anpeqeHHble ilUHut4; r,I3 KaxtrOfi rp)mnbr Bbr6paHO HeCKoIrbKo rllr-
ffiir Ntfl. r.r3MepeHu.rr roroKots. Bnr6op'rrpoBeEeH coo6paJno cne4yrou[.rM rpefoBaHr{f,M:

1. rfumrn AaHHoi rpyflflbr [oirxHbr rrp]rcyrcrBoBarb B cneKrpe Bo Bcex Sasax.
2. ?ua JIIIHI'I}I EoJIxuu 6trtr cpaBHI,ITerIbHo cI,IJrbHbrMI,I, qro6br ouu6ra B [poBeAeHl,ur

ypoBHf, HenpepblBHoro cneKrpa He [pI4Bo&IJIa r Oonruofi owr6Ke B sKBr{BaJreHTHofi 11g{pr.r-
HE JII,IH}II,I.

3. Brr6panuue nrilHlrvr [oJIxHbI HaxoAr.rrbc.fl s oGrtacrlt crreKrpa, o,xoropoi c xopourei
TorIHoCTbIo MoxHo TIoCTpOI'ITb ypoBeHb HeIIpepbIBHoro cIIeKTpa, Ha 6olruefr qacT[ nnagrr.r-
HoK-c^&Ic[epo1.eil 9 .A/rr,rrr,r Sororpa$uqecKaff rulorHocrb KoHrrruyyMa B o6rracrr4 Kopoqe
4000 A crrr,rruKoM Hr,r3Ka, qro flpr,rBoEur K 6ortbruofr HeyBepeHHoc,* u ,rpo"agaHr.ru ypoBHfl
HenpepblBHoro cneKTpa' a cJIeAoBaTerIbHo, lI r< 6onuuofi ou-ur6re B orrpelleJreHzr,r sKBr,rBa-
neHrHofi ulrpr,rHbr r:d/,ruld4,.

4, Iluwtu He Aonxubr 6rrrr 6neH4,rpoBaHbr.
Jlurur lnr*rn rpylrtbl I,IoHu3oBaHHbIx MerarrrloB He ygoBJlerBopr{ror rroJrnocrbrc rrepBoMy

II BTopoMy rpe6oBaHI4sM, flocKorlbKy B crIeKrpaJIbHoM coe[r{HeHr{I,I, Korga M-seesga Orrna*uK Ha6[IoAarerrro, oru or{eHb cra6br (annorr fo [orrHoro [crre3HoBe]M $. Lle rroft .p1 ru,
BbI6paHbI Te JII{HH[) Koropble B 3ToM coeAI4HeHI,I]I ciIMbIe cllnbHbre rr lr3Mep.flrorc.ff 6oJree
yBeperrHo.

floqM sce art6panuue HaMH III'IH[I{, B Koropbrx r{3Mep.aJlr{cb rroroKn I{3rryqeH[.s, yAoBJIeT-
BOPflIOT NOCIIEAHEMY TPC6OBAHLIIO, HO 3AECb HEO6XOEI,IMO OTMETI,IT' CJIE,qY,0IuEE.
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Ta6r.uqa 3

Ilotorn rrury.teHrrt B JIIlHIrtx rloHt{SoBaHHbD( oreMe,roB (spr/ (crr' . c) )

0,876
0,904
0,9 14

0,940
0,944
0,974
0,009
0,0s8
0,342
0,344
0,371
0,37 s

0,3 85

0,3 8s

0,412
0,s23
0,527
0,551

a,739
0,8 14

0,8 1s

0,8 s4
0,5 g7

0,8 83
0,248

1,23
1,56

2,63
3,08
1,38

7,82
1,',t I
1,60
1,47

1,50
1,45
1,23
1,04
0,98
1,09
1,04
1,12
1,01
1,t2
1,06
1,47
1,93
1,s4
1,66
2,'.t0

2,93
2,8'l
7,40
4,80
2,99
3,59
2,21
1,50
3,72
2,67
2,74
1,90
r,88
1,58
2,74
2,30
2,58
2,17
1,88
2,81
2,',18

4,62
3,86
2,55
2,12

t,94
2,7 s

4,2s
5,r2
3,2s
4,tt
4,s4
1,96
3,36
2,31
2,t6
3,6't
3,41
)aa
3,16
3,15
3,24
3,44
2,76
3,86
3,56
3,5 8

5,7 8

4,61
3,63

3,66
s,43
5,93
7,60
4,31
6,13
6,92
3,44
s,36
4,1s
5,54
5,7 4

6,00
5,62
5,70
4,57
6,18
4,81
4,63
8,2t)
8, 1s

5,61
s,0 3

5,95
4,60

0,84
1,16
1,31

1,77
0,95
i,33
t,32
1,08
1,07
0,70
0,92
0,97
1,20
1,33

0,98
0,87
1,24

0,7 8

0,8 3

1,06
1,20
1,10
1,00
t,34
0,89

1,29
2,62
3'27
2,72
2,06
))T
3,28
2,19
1,64
1,22
1,92
1,64
2,79
t,7l
1,67
1,7 4
1 ))
1,3 3

1,43
2,44
2,86
I,86
2,19
1,96
1,94

t,24
1,56
1,44

t,42
t,2't
1,60
1,73
1,56
1,08
t,22
1,32
1,36
t,25
1,33
t,t4
1,30
1,39
1,30
t,32
1,48
1,52
1,57
1,52
1,'7'7

1,3s

Tar rax Eafiruepoacr[e []rHr,r[ trByxKoMloHeHrHbr, ro r{3Meptrprcff gKB}IBiIrIeHTHbIe

[trrpr{Hbr o6oux KoMnoHeHToB - y3KOrO I{ U]IpOKOrO. SrSUSaneHrHyIo IuIlIpI{Hy IU}IpOKOTO

KoMnoHeHTa MOXHO r.r3Mepllrb rorrbKo y rvfiIr4ir HB il H1, y IrLtHt4t f/a on oqeHb cla6. IIp[
r{3Mep€Hltrt gKB[BaiIeHTHOfi UupLIHbr y3KOrO KOMnOHeHTa Ifirilr4r4 H6 lWTbrBAeTCfl 6IIeHI[,I-

pfourafl rrurnr4fi. NIII tr4103. Illuporcne KoMrroHeHrbr TILIHLIfi Hp n H7 6ren4lpyrorcfl HeKoro-
pbrMr{ cJra6brMr,r oMr{cclIoHHbIMr.I JII{HI{.flMI,I (Crra. [10] ] O4larco ?Tfi rruslz.v He 3arpygHrrcr
r{3MepeH}Ifl SKBI,IBaTIeHTHbIX III}IprIH.

lluxepunroocKr.re JrrrHlrr{ Hell x4542 u 4200 flBJlflrcrga Hepa3peIueHHbIMI{ 6JIeHAaMI{.

Ilw*tt HeII tr4542 B 0a3ax, B Koropbrx ycllJlllBalorcs rIlIHlIu FeII, 6nerlupyercfl elo. IIr,tIMfl
HeII tr4200 6neu4npyercfl fi:rrur4ert NIII \4200, Koropafl ro)rc crra6afl. Ilosrouy 6ten4.lpo-
BaHI,Ie [II,rKepr{HroBcKI{x fluHuft He Meuraer I'I3MepelMIo ]tx 3KBI'IBaIIeHTHrIX IlMpI',IH.

B U0] olueueHo, qro flpo{]rrrb y3Koro 3Mr{ccrronHoro KoMnoueHra l:n4rut4lt HeII tr4686

uMeer.yrrMpetMe B Hr,IxHeft qacrlr, MeHaroulee cBoe rIoJIoxeHI,Ie c Qaaofi. [Ipa usuepeulu
gKBuBarreHrHoft u.ulpuuu 3ro yrrup€Hr,Ie He orgeJlflJlocb or ct{MMerpllwlofi '{acrl.{ npotfnnr,
noroMy qro IIo HeKoTopbrM c[eKTpOrpaMMaM 3TO 6rUO 6rr OrreHb HeyBepeHHo. ]I3MepE[acb

9KBIIBaJIeHTHAfl, rJJtlp}..IflA B CerO y3KOrO KOMIIOHeHTa.

B ra6n. I - 4 [pegcraBrreHbr rroroKr,r r,I3flyqeHufl a raxgofi eMLIccrIoHHofi TILIHULI, a Ha

prc. I - 10 uorcaganu rpa$uuecrr{e 3aB}Icr{MocM cyMM rloroKoB [lrtufi KaxAofi rpyunu
or 0a3bl.
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Ta6n.nqa 4

Iloroxu nsJrytrcBrrn B lrurfitrx oAgoKparHo rrontt3oBaxnbrx MeraJIJIos F' l(f 13 (spr/ (cr"r' ' c) )

0,876
0,904
0,914
0,940
0,944
0,9'14
0,009
0,05 8

0,342
0,344
0,37 I
0,375
0,385
0,395
0,412
0,523
0,527
0,551
0,7 3B

0,814
0,915
0,954
0,857
0,883
0,249

0,49
0,60
2,06
0,16
0,19
0,00
0,34
0,0c

2,4'1

2,16
2,30
t,57
2,08
2,09
2,43
3,32
2,68
2,73
t,32
0,85
1,06

0,97
0,5 9

0,3L
t,32

r,43
0,65
3,20
0,65
0,87
0,00
0,69
0,88
3,43
3,26
2,36
1,85
2,17
r,82
2,07
3,86
3,04
2,79
2,35
1,5 3

0,66
1,15
1,50
0,00
3,37

1,5 1

1,07
1,6 3

t,27
0,37
0,90
0,69
0,49
5,43
4,17
4,46
4,07
4,86
3,84
5,62
7,39
5,32
6,15
4,38
2,36
1,16
1,96
t,44
0,84
4,5 I

0,86
0,00
0,99
0,00
0,33
0,13
1,24

0,7 8

1,40

0,83
1,54
t,t2
r,28
0,74
1,62
1,94
l,l2
1,60
1,15

0,00
1,4 8

0,46
0;t7
0,66
I,67

1,00
1,98
0,00
0,8s
1,24

0,00
0,00
0,00
)))
r,53
1,3 1

1,7 t
1,27

2,30
1,9 1

2,28
3,5s
2,15
1,29
1,33
1,95
1,J 8

r,64
2,00
t.,2s

0,94 0,00 I,l4
2,69 0,30 2,06
0,00 0,84 1,22

0,00 0,00 0,87
0,00 0,00 0,14
1,10 0,00 1,31

0,00 0,00 1,14
0,00 0,4r 1,07

1,16 3,01 3,45
2,35 2,7'1 3,01
2,2t 3,96 3,54
2,27 3,81 3,18
2,36 4,01 3,76
1,39 3,52 4,49
1,9s 4,09 4,22
2,37 4,7 0 3,s9
2,87 s,30 s,46
2,40 3,',10 3"56
1,18 r,97 2,s2
0,97 0,92 2,82
2,2',1 2,62 1,90
1,23 0, 13 2,t6
2,89 0,48 t,'17
1,93 0,00 1,18
t,76 1,46 3,02

3. I,Ixrepnpemqr.rfl pe3yJrr,raroB

3agncnMocrr [IHTeHcI{BHocrtt flwur4it o4loKparHo I,IoHr,r3oBaHHbrx MerauroB or $asbr
MbI I{Hrep[perI{poBaJII{ IIpr onpe[efleHl,Il{ yrna HaKJIoHa op6],Irbr B [10] . 3gecn Mbr paccMor-
pMM 3aBnCr.IMOCrb Or Qaeu lrureHcrBHocreff [r,rH]ri ocranbHbrx rpyflfl"

Ea.nouepoecKue rTuHuu. B [10] 6ruo npeAnorro)r(eHo, qro ra3, B KoropoM Bo36yxqarorcE
gMI,IcclIoHHbIe IIUL]I/rI4 BoAopoAa, HefrTpalbHoro reJlr{fl, 3IreMeHToB BbrcoKofr cTeIreIM I,IoHr{-
3a]JW, a TaKXe 3a[p€Ue]IHbIe I]IHI4II B crleKrpe AG lleraca, ml{xerc.E K Ha6rroAarelro B

Sasax 0,10 - 0,15. 3ro npeguonoxeHl{e cgenauo Ha ocHoBaHr4r,r $a3oBbrx cmr.rroB Kpr,rBbrx
lyqgBbrx cKopocTefi 3rr.rx Jr,rHr,ri.

Eoxpuyr< [13] , oguaKo, [oKa3aJI, rITo B r,r3rryqeHr{e gMllccllouubrx Jrr.rur,rfi Bogopoga I,I

HeiTparbHoro reJII{fl AorIxHbI EaBarb BKJTaA \ Epyrue qacrr.I crrcreMbr, a I,IMeHHo, Ta rracrb
xpoMocQepbl M-3Be3AbI, Koropafl HarpeBaercs lr3[ytrerueM roprrqero KoMroueHra r,r r4e
Bo36yxAalorct SMI,IccIroHHbIe TII,IHuI{ ogHoKparHo I,IoHr.r3oBaHHbIx MerarrJroB, a raKxe ra3o-
Bas ryMaHHocrb, oKpyxarcula, c[creMy. IIpI{ op6uralruou pltxeHr{r,r BKna[ n3flyr{eHr,rfl
xpolloc$epbl 6yAer MeHrITbcfl rrpu Ir3MeHetur.r ee opueuraqr{tr orHocr,rreJrbrro Ha6lroAare[fi.
B Qaaax oKorlo 0,50 on 6y4et rvraxcuMiulbHbrM, a B 0a3ax oKoJro nyreeofr - Mr,rlgMaflb-
HbIM I'I npeHe6pexluo M1IJIbIM, raK KaK n [10] 6ruro noxagaHo, qro yron HaKJrorra opfir.rrbr
i x 70". B [10] raKxe [oKa3auo, qro ?ra qacrb xporraocsepu B rrpr,rHrrnre coBrraAaer B rrpocr-
paHcTBe c ueHTpoM Macc cllcreMbl, I,I 3MI,ICCT{OHHbre IilfiHl4],L, BO3Hr4KaIoutr{e TaM, r,rMelor
flocro8HHyrc nyl{eBylo cKopocrb. ClegoaarelrHo, ee BKrraA B r43rryqeH[e nLIHLlfi Bo[opoEa
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Puc.5. To xe An.f, y3r{oro KoMrroHeHTarruHr.ru HeII14686
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Puc. 6. To xe grtf, IulrpoKolo KoMrroHeHTz ltrnt4lr HeII 146g6

r'r HefiTpanDHoro reJrr,rfl 6yger uaxo4lrbcfl Ha Errr.rHe BOnHbr, coorBercrByroulefr nyveeofi
ctcoPocY IIeHrpa Macc_cllcreMbl. BKIaE lI3IIyqeHlIff TyMaHuocrr{ ,arxe ,plrxoprrcs'na sroMecro. oEraxo ou ue 6y4er Men{rbca c rfaeoft. Tarculvr o6pa3oM, , 6uru* or.ori-o,jor.rv.
qeHLIe .B orr,Ix [r.rHr{.f,x ,qonxHo Bo3rrr,rKaTb B EBr.rxy[IeMc.E ra3e, xporraoceepe If{-"rrsgui u
TyMaHHocrr{, a r Qasax oKorro nyneaoft _ TorrbKo B pl{x(yuleMcfl ra3e r{ TyMaHHocr}I

Bxnag H3[yqeHu, qacrfl xpoMoc$epu ]r ryMaHHocrr,r B BoAopo4{brx Jrr.rHrr.flx, o.qHaKo,ne 6ruo Bo3MoxHo oueHr{rb,ns npoSr.uefi. rirrwrit rro *rgyrorqrlfi npr*ra. tloryygnrpuxaerux mfitrIfi cocraBrrfler - 120 rcvr/c, a aM[nr.rrytra r.r3MeHerild.fl ni nyveaofi c*opoa*- 55 xrr'r/c, r.e. [oJryuflpuua 6onrure aMnJrr.rryEbr r{3MeHeHr.r, nyueroft *tpo"*, il;;;;

-4r a
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Puc. 9. To xe Enf, nr{Hl{r{ OIII 14363

agpa nuruft Bo B@x $aeax uaxo6arcfl oqeHb 6nrgxo K AJII,IHe BoJIHbI ElIfl cKopocrl'I UeHTpa

MacC CI{CTeMrI; sTO oguaqallo 6u, uto xpovrOc$epa }I ra3OBaE IyMa}IHoCTb I'I3[yqarcT B ocnoB-

HoM B ffEpax nttrvtit, T.e, ux BKrraE flolyqaercfl or{ent 6ontumtrt. Og,narco, flocKorlbKy ueHrp

JII{HI{I'I [oKa3blBaer flepiloE'IqecKoe cMeIIIeIMe' cJIeEyer, tlro BcerAa 6olrruar qacrb ee I{3rIy'

tEHlIfl BO3HI,IKaST B pI{XyuIeMCfl rage. ECnu 6rr ornag xpOrr4oc@epu I'I TyMaHHoCIU 6rIJ1 6rt

cyulecrBeH, To Mbr 6u ue noly,rrnn ua6nrcA&evrble KpLIBbIe I{3MeHeHI{fl ryqeBblx cropocteft.- 
IIo groft xe IIptrlMHe ne 6ruro Bo3MoxHo oUeHI,Irb BKTIaE I'I3ryqeHI{a xpouocrfepu n

TyMagHocrlr B JrlrHr,rf,x neirpaarnoro rell;fifl. llonyunpunrt c]rurilerHblx ]I rp]IrrlerHblx
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Puc. 10, To xe p1ts nnnufi ogxoxparHo uoHrl3oBaHHbrx MeraJInoB

nI'II{Hfi cocraBJLEIor coorBercrBeHHo - 45 Kv^f c fi - 60 rcvr/c, a aMrrrrr,rrygbr r{3MegeHr,ls Hx
flyl{eBblx cKopocrefi - coorBercrBeHHo - l8 xr"r/c v -30 rrvr/c, flgpa :lrulxt;1t1tlit ro)r(e Bo
Bcex 0a3ax oqeHb 6rIIr3KE K trArr cKopocrr4 rreHrpa Macc ctrcreMbr; gro o3Haqiuo 6u, uro
o6I4'Ifr BKnaA xpotutoc$epu lr ra3oBofi TyMaHHocfi or{eub Ber[K. flepr,ro4,r,recKoe cMeqeHr{e
IIeHTpa 9TI'IX JII'IHI'Ifi, oEHaKo, o3Haqaer, qTo Bcer4a 6olruras qacrb ux r.r3nyqelqfl Bo3HlIKaer B
IpllxyueMcfl ra3a. Taruna o6pa3oM, HaM HaAo o6bxcrtrrrb rl3MeHeHlre l,rHreHcr.rBuocrefi
Bo.qopoAHblx I'I rerlleBblx JIuHl{fr c op6uralrublM [epuoEoM, r,rcxo,qfl r.r3 rrpeEIronoxeHr,r.tr,
rrro oHr,r Bo36yrqarorc.E flper,rMyruecrBeHHo B ,qBr.rxyuercs ra3oBofr COcrasr.flroulefr,

IlpeAnonoxeHr,re o Bo36yx[eur.ur 3Mr.rccuouHbrx nuH],rfi BoEopoAa B EBr.{xyuleMcrr orHo_
CLITeIIbHo KoMloHeHroB ra3e c[errirnn Eoapuyx H gp. Il4j r.r3 cBoHx ua6lrogerufr n xpacuofi
o6lacrr creKrpa AG fleraca c Il3C-varpuqefi. O]la rolyqr4lrr{ npoer,rrur rruly1ti Ho .-'$asax
oKono 0,10, xorga ra3 ABr,rxerca x Ha6nrcgaTeJrx), lr a $a:ax o.orro 0,30, xorga ipro*a
ra3a_[porrcxo,qr.rr lepneH,quKyrrf,pHo K nyqy 3peyfl: rlpoQunu, [olyqeuubre 17.r,uts 7 ilera1ps1985 r. (g = 0,103) u 27 vas 1986 r. (f = O,:tO;l nbxu.rnaror, rtro r,rHreHcr,rBHocrb B
Kpblrlbflx ttllHuu [paKTr,rqecKl{ He MeHrJracb, a MeH.flJracb roJIbKo B IIeHTpe, IIo srofi [puql,rHe
o6xrafl I'IHreHc[BHocrb JII'IrM]'I B 0a3e 0,310 6rua upu6lusurenbHo B EBa pasa 6onnute. vernln Sase 0,103' Anropbl rIpIIITIII'I K BbIBo[y, qro r{3MeHeH[e ueHTpaJrbgofr ]rnreHc]rsro.*
flpol'Icxorurr BcrIe,UcTBI'Ie I43MeHeHI{fl c Qasofi onruqecxofi TofluI,tubr ra3a, sTo cBfl3ago c
I43MeHeHI{eM ero reoMerpl'IqecKofi roJIuII,IHbI. B Qase 0,103 qeurpaJrbHas r4gTeHcr,rBgocrb
MeHbrue, TaK KaK ra3 .flBJlseTc.fl oIITHqecKI,I 6olee rolcrutut. B erofi Saee ra3 EBlrxeTcE no
nyl{y 3pelMfl. B Qase 0,310 qeurparlbHafl I,IHreHcnBHocrr 6olrure, raK KaK ra3.EBJrrrerc,
orrrr,rqecKr,r 6onee ronrlrM, rro3ToMy caMoloflroulegr{e B tLrrMyt I/o a ea:e 0,103 6otrrue,
uervr n Qaee 0,310.

floryveuHrre HaMr'r B sase 0,058 nposunu nuwrir HB * Ha [10] oue,r cxogrbr c npoeu-
neM JII4HIII'I Hos $azax 0,05 - 0,10 tE: [1a] w I{MeIor f,cHbre [pr43HaKu rrpr{cyrcrBr4a caMo-
aornollleHl'I.fl. -3rr npoQulll I'rMeIor uurc lt_ rop6 c xpacxofr croporur. O4,tr g roi *r xapaKrep
IrMeIor npoSunr'r Bcex ?rI'Ix ril4tilrfi fi n Qa:ax oxono 0,30. I,Iireno.rBHocrb lr.rHlli Ho - H,
B 3rr{x Qaeax a nolrropa pasa 6orrure, virvr o Qasax oxouo 0,10 (plrc. ir-r;-;;;rr[r.;;
I{x IleHTpilrrbuofi nHreucuBHocrr,r [10] . CneUosarerrbHo, ,orpurrur*, EHreHcl,tBHocrefi ltrru.rfr
a Qasonorra llHrepBiue 0,10 - 0,40 (pr,rc. 1) vroxHo o6r,.sirurr yMeHbrreru4eM caMorromo-
IrIeHlIfl BCJIeICTBI'Ie I{3MeHeHI,I.fl HarIpaBJIeHI,I.fi [epereKaH]Ifl ra3a orHocureutuo naolro[arerlf,.

HadrrcAerux \vr:,llrrir Hp - Ha ronyqeHbr HaMfit4 o Sasax oKorro 0,60, xorga raafouxer-
c-f, roxe rlo nyqy 3perl}r.fl, rar N saeax oKoJro 0,10, uo - or. ua6rp[arerr.E. B Qaae 0,60,
KaK cJle[oBarlo 6u orc'rAarr, upo$mn ll I,IHTeHcr{BHocru rrutrltit,qonxgbr 6urr noEo6nu Nrurn Qase 0,10, rax xar s o6e[x $asax unaeerc.E o[,Ho H ro xe Korrr{qecrBo ra3a tlo ;tyqy 3pegr4fl,a cneEoBarerlbHo, I{ IrnH$u 6yEyr otarouleubl caMolomoureHl,IeM B o&IHaKoBofi crenerua.
ogHaro nposr,uru a Qasax oKorro 0,60, uuercr rarcofi xe xapaKrep, KaK r,r B Qaeax 0,30 -
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0,40. Ha pllc. I onEuo, I{ro I,lHreHcl,lBHocrb ttur*tir s Sasax oxolo 0'60 paeua efi e Sasax

oxolo 0,40, r.e. a rfarax oKono 0,60 orcyrcpyer caMoIIoUIoIIeHI'Ie, Ha6flrcAarcu1eecq s

(pasax oxolo 0,10, B TaKoM clyqae MoxHo [peA[O[araTb' qTo CJIO]I ra3a, pacIIOJlOXeHHbIe

6luxe r( Ha6nroAaTen-, 6uru* OKOIIO 0,10, nornoulaloT H3nyqeHl',Ie yAaIIeHHbX O6lactefi

lr3-3a cBoefi 6oree H[gKoi reruueparypbl, r,e. TeMlleparypa la3a MeH'EeTcs B HaIIpaBIIeHI{I'I

ero ABr,rXeHr4r, Cror.r, HaxoAflrIl[;cu-6rr*a K Ha6IIoEaTeJIIo, B Sasax oxolO 0,10 CaUrte

xoJro[Hbre, a B oa3ax oKoJIO 0,60 - caMble ropflql',Ie'
' 

Ilnt*tu Hp --Hr, oAHaKO, rroKa3brBaror [pr{3HaKI,I IIprlCyrCTBrIfl CaMOrlorJlouerur r',I e tpa'

sax 0,80 - b,90, .rro roxe )rKa3brBaer Ha reMneparypHble HeogHopogHocna a rsnyvaroruei

ragosofi cpene, BepoarHee Bcero) no groi IIpHqt{He oHI,I I,IMeI0T MiIJIhIe I4HTeHcI'tBHocrlI B

3rLIx xe Saaax.
flororu r43nyqeulr.fl B uupoKr.{x KoMrIoHeHTax BarruepoBcKl,Ix nt{Iufr He MeHflIorcff B

Ter{eHI,Ie nep}Iona, 3ro osHarraer, uro o6fiacrb Bo3HI4KHoBe]II'Ifl 3TI'IX nI'IHI'Ifr He 3arMeBaercfl

n pr o p6raral bHo M ABI'I xeHI'II'{ Ko MloHeHToB .

lenueeate .nuHuu, Ha plc' 4 auguo, tITo xapaKTep I'I3MeHeHI'Ifl I'IHTeHcI'lBHocreft rpru-
rreTHbrx ru1Ufi uefrrpaJlbHoro reru,L C op6.rraarurrM IIepHo[oM loAo6en eMy y BoAopoAHbIx

,,ulgfr. IlpoQnnn ,pranlernur* nnrn,tfi s $aae 0,058, KorEa ra3 EBI't)IcTcs x na6lrogatellro,

s Hal'I6ori[efi crenerua acgMMerpI'rI{Hl't u noEo6so upoQularur BoEopoEIbIx nrtrulfi uttleror

rcHbre [pr3HaKr{ caMorrouroureHr{fl. B erofi xe Qaae lil4ltLtfi HeI }.4471 r'rrureer Poinofi
npoelur. IlpoQllnu tryrrxc.i4 u Qaeax oKorro 0,40, xorga ElIxeHI'Ie ra3a rlpoltcxotr['Ir flepleH-

44KynrpHo K [yE/ 3peHr4fl, He r,rMeroT [pI,I3HaKoB caMoflomoulerus, I'IureucI'IBHocTb tll'ttv.ia

o Qase b,40 npufinr3r,IreJlbHo B IEa pa3a 6olrtue, vev r Qa:axoKoIIo 0,10. CIeEosareIIbHo,

Bo3pacraHl4e I,IHTeHSI4BHocrefi a SasonoM lIHrepBaJIe 0,10 - 0,40, rarc lr B crtyrlae Bo[opo[-

Hbrx JiI,I HUi, MO XHO O 6',1scmlrr y Me H b[reHIAe M CaMOTIO rloule HU ff .

B easa.r oKorro 0,60, xorga ra3 EBlrxerc-s or ua6[IoAarenx, npoQI'IJ]I'I ]I I'IHTeHcI{BHocrIlt

,prrrnrrturt tttt1rrit cyilIecrBeHHo OrJlflqalorc, or nposuneh u :aureuo,rsuocrefi n Qasax

o*oro 0,10. IlpoSraJrr{ He r{Meror flcHbrx IIp]I3HaKoB caMorlor,Ioulerua noAo6uo npoSmarut

a eaaax orcoro O,+0. Ha pucynre Br,r[Ho. qro I{HreHcI'IBsocrr lrrulfi a (rasax orolo 0,60

npr6rrrtlr.rbHo paBua nniercn"*ocru s Sasax oKoIIo 0,4O. .ll1a o6bqcHetus ororo Sarra
flpemo;1araeM, rrro B o6nacfl.I ragosofi cpegbr, a xoropofi u3ryqalorcflrll'lHltlt reJII'I.fl) cyluecr-

Byer rpa&reHT reMrreparypr,r. Tevrneparypa ra3a floHl{xaerc.f, B HalpaBrIeHI'II{ BeKropa ero

pr*aior, u 6onee xOIIoAHLIe CJIOI,I, HaxoA.rIUryIeC.E 6lnXe rc Ua6lrcAarelrc n $aaaX OKOJIO

0, 1 0, uo rnouralor It3[yrIeHI'L y[arle HHbtx o 6lacreft '
IIoEo6nrrr"r o6paeorr,r MoxHo o6r,gcmlrr lI I,I3MeHetMfl I,IHTeHcI'IBHoctei cuuueruux luru.ri

ueftrpangroro re11l,If c op6uranrnblM [epl{otrotut. Crunrerubre ltwwlLt, oAHaKo, o1rfouleHbl

cirMonourorqeHrreM s r"reuruefr cretreHl,I l,ts-sa 6onee BbIcoKo pacnoroxeHnofo I'Ix rMxHero

ypoBg.fi. 3ro suAuo I,I I{3 KpI,IBbrx lr3MeHelufl I,IHTeHcI,IBHocrefi. Oruourelue MaKcHMaJIbHoro

I4 MuHlIMaIrbHofo 3gaqeHr,Ii sorora lt3ltyqe]l,tfl y rcp,rroir cI,IHuIerHbIx ruturfi ueurilre, qeM

y rpltffIerHblx.
Jluuuu uoHwoBaHHbtx ?fieWeHToe. florox I,I3nyqertr-t.rl B IIr[poKoM KoMrIoHeHTe \ltHurl

HeII tr4686 He [oKa3u]rr r.rgN{eueur.rfr c $a:ofi 6onrure ouM6KLI I,I3MepeHu.fl (crvr. p'rc. 6).
Ilpo<funr orofi lnnru,r, KaK r.r npo{ulu [MpoKr4x KoMnoHeHToe EanrurepoBcK]Ix ttwuuir,

yKa3blBaer Ha pa&ranbHoe r,IcreqeHlre BerqecrBa I,I3 BToporo KoMrIoHeHTa cllcreMbl' B raxou
cryqae I,I3 orcyrcrBr,rfl rI3MeHeHlIfl [IHTeHcI,IBHocrei gryrx nu:auit Moxno 3aKrIIoqI{Tb, qro KoM-

rrogeHrbr c[creMbr He 3arMeBaror Apyr Epyra, qro coilacyercfl c EaHHbIMI{ iforottaerpuuecrcnx

Ha6rroAeruIft 115 - 221,
floror r{TryqeHr,rfl B y3KoM KoMloHeure rwrwrtl HeII tr4686 rloKa3blBaer I{3MeHeIMs c

xapaKrepHblM BpeMeHeM MeHbuIe op6rranruoro llepl{oAa, IlocKonbKy pas6poC ToqeK Ha

trX{cygKe HaMHoro [peBbIuBeT ouulSrcy I'I3MepeH]Ifl (crvr. p-nC._5). 3rlt ]tslleHeruq ua6flrc-

trarorcfl rrpexge Bcero B $asorovr r,lHTepBiIrIe 0,80 - 0,10. tlro xe Kacaercfl lI3MeHeItI{fl

c Op6nrantUr'IM IIeplIoAOM, To He lICKJIIoqeHa BO3MOXHOCTb) qTO OHO [prICyTCIByeT.

I,Irpreue*urr c xapaKrepHbrM tspeMeHeM, MeHbITMM op6aralrnoro [ep[o,Ea,. a $ason_ou
HHTepBarre 0,80 - 0,10 *u6nronarcrcfl u y roroKoB B rrl,tHlt.sx flureprluroacrofi ceptu HeII
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(cM. pl{c. 7). Vs erux EaHItbD(, oEHaKo, rpy4Ho cKa3arb, cyuecrByer rrr,r [3MeHegr,re r,rHreg-
cl{BHocrefi turufi c op6urannnuM rrepfioAoM.

Xaparrep I{3MeHeHI{.f, noroKoB B rrlrn]Iax NIII (cu. pllc. 8) B rrpnHrg{fie rarcofi x<e, KaK r{ B
JIIIHI{flx HeII. Par6poc roqeK a Qasorou I{HrepB:Ile 0,80 - 0,10 o6yoroBJren HeKoropblMr.r
pearrbHbrMr{ r{3MeHeHr{ffMr{, oIHilKo y 6onrulx sHaqeH{fi [oroKoB n Qasax 0,g14 u org1/J,,
HaBepHo, [pucyrcrByer cnyuaftuax ouu6ra. Karc r y y3Koro KoMnoHeHra ril4]flr0fi HeII ],4686,
He r{crcJlrowHa Bo3Moxrrocrb llpxcyrcrB]r.fl ]r3MeHeHr.r.f, c op6uralrnu[r [epr{oAoM.

3anpeqauute tu+ltu. K coxorerurrc, ns sroft rpy[rrbr HaM yAaJrocb r,r3Mepr.rrb Bo Boex
Sasax ronrro noroK B numllrn [OIU 14363 (crvr. puc. 9). Ha6nronanucu 6onee BbrcoKr.re
r.rHreHcr.rBHocrtr ilvnif/tw a Qasax orono 0,00 u 6onee rrr{3Kr.Ie r $asax orono 0,50.

llororu H3rtyqeHufl n ne6ynxpHrtxII,IH]I.f,x [OIIII r.rsrr.repxrorcfl c 6onrurefi ouu{6roft ug-sa
uanoft I{x I{HTeHcI{Bnocm. Ha cneKTpax, rlo KoropbrM 6ruro sosMoxHo }rx }rsMepr{Tb, oHrr
He noKa3a,I[ rasnaeuemrft , ftinlul.tx ouu,l6ru LI3MepeHI{r.

B garcnromrue MoxHo cKa3arb, qro lronrleuHble HaMII EaHHbIe o rroroKax I{3IIyqeHLI.fl B
3MI'IccI{oHHbIx n}IHI{flx BMecre c EaHHbrMr.r o flyqeBbrx cKopocrfix us [10], xopouro o6rsc-
HffKlrc.E rrpe,qronoxeHlleM o aos6yxgem,m sfi{x ruru{fi B flepereKarouleM ra3e, pr{xeH}re
Koroporo KoppeJrlrpyer c IP]IxeHI{eM KoMrIoHeHToB c}IcreMbr. He naftgeurr, o4{aKo. [p]r3-
HaKII 3aTMeHr,IA sTOrO ra3a XOJIOIU{brM KOMnOHeHTOM.

Brtpaxato ctom rny6oryro 6narogpplrocrb aKaE. A.A. EoapuyKy 3a uocranoBKy 3aAatu
E pyKoBoEcIBo srofi pa6orofi, a raKxe B.[I. ManauyureHKo r.r A.I. Ii[ep6arcoay 3a noMorrlb
r{ KoHcynbrau[n npl pa6ore ua SorouerplqecKoM KoMrureK@.

Hor6pr. 1991 r.
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yilKs24.133

MOTEJIb CI,IMEHOTHqECKOff C}ICTEMbI AG NETACA

H.A.Touon

llpegnoxexa MoAerrB clru6uoruqecrofi clcreMBr AC fleraca, [ocrpoeHHa, Ha ocHoBe rl3yqeHrlt IIpo-

QUflefi,nyrerrxcxopOcrefl fi ,IHTeHcuBllocrefi sN'ruccflousUx rmxufi B cHHefi o6nacru cuerrpa' Inar-
Hbrfi KOMnOHeHT CI{CTeMbLBrIteTCt }IOpMa,IB}IBIM KpaCHbIM rUIAHTOM, He 3aIIOrfH,IOUlI'lM CBOIO tlo-

nocrr porua, a rropluuuil - ropsq[M iy6rapm.mor"r c cfirIBHbIM 3Be3AHrIM BerpoM. I,ls Ha6rIoAeHu[

lonyqega c6opocr6 raapa, aocrairatgruas - 900 xv/c. B perynrtate sgaur,roAeficrsul aetpor o6oux

*O*no"a*ror-Oopr,aupyerCx ne6ynapuar o6naCrr. Ona nr"reet $opuy rouuueggofi [oBepxgocTl{ It

BcJreEsrBIe op6utanaioro EDLI1116H14g oTKrIoHteTcs OT flprMofi, coegulr'rcurefi qegrpbl KoM[oHeHroB'

B CTopOBy, Obpa"ryro op6umroxouy AEsxeHItIo IilI?HTa. I.a3 r xe6ynxpuoft o6lacru EBI{Xercs c

,aror 
"*opoat"io' 

B-parT u* qac's* o6nacru nos6yxgarctcs sa6nIoAaer"rble 3Mnccl{oHHbte rll,l.Httt4'

THE MODEL OF SYMBIOTIC BINARY AG Peg, by N.A.Tomov. a modelof AGPegconstuc-

ted on the basis of tf,e in ertguiion of profiles, radlal velocities and emission lines intensities in the

blue spectral ragne is proposed.-ihe primary component of the system is a normal red giant without

[o.n. toUe mfig, and-ttri second is 
" 

hot zubdwar]with strong stellar wind. The wind velocity obtained

from the observaiions is about 900 km/s. The nebular region generates as a result of interaction of the

winds of both components. It has a conic shape and due to orbital effect its motion is deflected from

th; line connecting it. .o*po"""i, ."ntr", in direction opposite to that of the 8iant. The veloc-ity of gas

motion in the nebular region is rather slow. The observed emission lines are being excited in different re-

gions.

B uacrorrqee BpeMfl oco6brfi r,rHTepec [peAcTaBIIflIoT I[{HaMI{qeCK[Ie flpoueccbl, IIpo'

ucxor,flrqr{e B ra3oBbrx o$ofloqKax cr,rM6r,rorr,IqecKl,Ix 3Be3E, Koropble cBff3aHbl c B3uMMo'

EeftCTBI,IeM Mex,qy KoMnOHeHTarriu. 3rr flpoUegcbl MoXHo I'I3yiqaTb nyTeM I{CciIeAoBaHI{t

3Mr,rCc[oHHbIx nunUfi uo BbICOKoE{CIIgpC}IoHHbIM CneKTpaM B B}I3yaIIbuofi O6r1aCT14'

Hacrosulaa pafuTa ffin'tercfl 3aKJrrotMTeIrbHOft B npeutptlHlltM HaMI'I IICCJIeEOBaHUIT

ETHaMT,IKI{ raios oft co craBfifl ro[Ieft c1aM 6gor1atle cKofi cu creMbl AG lleraca.

I . IlpnpogP KoMrIoHeIrroB

B pa6orax [l] u [2] r.r3 rroJryqeHHb]x rpoor{Jrefi rpurux I{3MeHeHI{r JIyr{eBbIx cKo'

poCrefi lI [HTeHcIdBHocrei cnercrpanbnblx r1UHHft MbI rtp1111flrl K B6IBOEy, IITO B CIISKI'

p" .tC fleraca Ua6[IotraIoTCg, o6a KOMnOHeHTa C]ICTeM5I' a TaKXe ra3, ABI'IxyuI[llCfl

x ua6trogarellrc B Qasax 0,10-0,1 5. B [l] rarxe IIoKa3aHo, Ero paccrofltue Mexgy

KoMrroHeHTaMu cocraBrrfler - 630R6, a cpegru.re pa3Mepbl IloJrocreft Pouta xotvrnoHeHroB -
coorBercrBeHHo - 340 R" u -140R.. Korr,rnonexrbl c}lcreMbl xopouo pa3AerleHbl, TaK KaK

paAlryc M-ruraura flpr,rMepno t 3 paza MeHbrue paMyca roJlocrrl Porua [3] , a paE]Iyc Broporo

KoMrroHeHTa cocraBJrrer Bcero ,'0,1 R. [4]. B raxona cryqae flepereKaHfie BeurecrBa qepe3

BHyrpeHHIoro ToqKy Jlarpaflxia L1 H€Bo3MoxHo. O6tacuerme Ha6rloAalourerocfl EB[xeHI{ff

ra3a HaEo LICKaTb, I'ICXOAfl I'r3 [p]IpOEbI KOMTIOHeHTOB CI',ICTeMbI.

Cnerrp ropfrlero KoMnoH;Hia 6ru xlaccuQntupoaan Eoapuyrcou a [5] rar WN6

UO 1g11pOKI,IM 3MI,ICCUOHH6IM JI]IHI,IIM, TanA Xe OTMeI{eHO, qTO IrIUpUHa IUHUfi BbICOKOTO

Bo36yxEeHllfi3aMerHoMeHblIIe,rIeMyHopM'IIIbHbIx3Be3ATI'IflaBonrSa-PaftelI6nll3Ka
* ,r*pr11. JII{HL1i B c[eKrpax sgep IUIaHerapHbIx ryMaHHocrefi rl'Ina BoflbQa-Pafie' Terra-

neparypa 3Be3gbr orrpegeJrflJracb B [4-10] . Ona ncerAa oqen]IBillacb B HecKoJIbKo Ae-

cffrKoB rbrcflq KelbBr,rHoB, B cpeIHeM or(oflo 60 000 K. B [4] gaHa oueHl(a cBerI'IMocrI{

3Be3Ebr - 19o16, [oKa3aHo, qro oHa EBrrffercE ropflrMM Cy6Kapn[KoM I'I Ha EIarpaMMe

TeM[eparypa-cBer?IMocrb Haxol['lrcf, Ha roM Mecre, rAe pacnofloxeHbl fEpa nJlaHerap'

nrrx iyrvrannocreft. floryueuuaa HaMII B tll Macca - 0J M" o3Haqaer' qro ropffr{afl

3Be3Ea HaxoEl{Tcfl Hr{xe rJIttBHofi nocnegooareJlbHocrl,I }I, KpoMe roro,3Ta Macca coula-

cyercfl c MaccaMl,r fltrep rulanerapgb1;1 ryrrauHoctei.B [l] 11o uupoKoMy KoM[oHeHry

nnwuv. He II),4686 [ocrpoeHa Kpr.rBafl r,r3MeHeHrlfl [yqeBofi cKopocrl'I Bropl4qHoro KoM'

[oHeHTa cI,ICTeMbI IIp]I ,m[XeHI'Ill no op6nre 14 cAeIIaH BbIBOA, qro cMeuleHl{fi 111lrpoK1lx
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KoMrIoHeHroB EanbMepoBcl(llx \vld^]'1.it raKxe coorBercrByror ero op6r.rrarrbHoMy EBr{-
xeHI{Io. Ilpo$ulu otux nltutli, oEHaKo, flonyqeHbr c He oqeHb srrcoxo]i ToqHocrbrc, He-

Aocraro,IHofr E/Ifl npoBeAeHrs 6olee AerilnbHoro a].]Iuurca u oflpe[eneHl,Ir, rcaxlrvu Qusll-
qecKr.tMr4 [poueccaMr.r oHr{ o6ycroaleuu. I,Is caMbrx o6rqllx coo6paxemi MoxeM
TorIbKo cKa3arb, r{To oru npoourH or{eHb loxoxl4 ua npo$unr nuwit 3Be3E Tr{rla
BolrQa-Pafie u yKa3blBalor Ha cyr{ecrBoBaHr,re 3Be3AHoro Berpa. florrau [ll] a caoeil
uouorpaQuu paccMarpl,IBae'r reMrl noreplr Maccbr frEep [rranerapHbrx ryrraauuocrefi
u fipl{xoE{r K BbrBoAy, rrro oH Haxo[tlrcfl B npeAerrax or 10-10 gs 10-? Me/rog. fs14s
Ntfr ropflqero KoMrIoHeHTa crcreMbr AG Ileraca Moxuo [peAuorrararb, r{To oH re-
pfler Maccy 6larogapx 3Be3AHoMy Berpy - LO-E Molrog,, qro coorBercrByer cpeAHeMy
TeMIIy noTepll Maccbl ff[ep UIaHeTapHbIX rytrlauUoCrei, CrcOpoCrr 3TOrO BeTpa
corrlacHo U21 cocraBrlfler - 900 rcrra/c. Ilpr.r6nn3r.rrerrbHo raKafl xe cKopocrb rrony-
qaercf, H r,r3 trr.rpoKr.rx KoMrroHeuros nuHr.rfr He II\4686, Hp u Hrtosaruuusa6lmAeur.rtrM,

Cnerrp xoJroEuoro KoMrroHenra, rnaccr0uur.rponau EoapqyKoM r [5] xarc M3. Tavr
xe olpeEeneHa II ero cBeruMocrb, Koropar coorBercrByer III xtaccy cBerlrMocrlt; xo-
noEnufi KoMloHeHT ffi\frercfr HopMaIrbHbrM KpacHbrM ntraHroM. Torga vroxuo [peE-
[oJrararb, vro 6tarogapfl 3Be3AHOMy Berpy oH repfer Maccy c reMloM - 10-7 M"froI.,
qTo coorBeTcTByeT cpe.qHeMy TeMly florepr,r Maccbr AJrfl xoJroEHbrx KoMloHeHroB clrM-
6uoruqecxux 3Be3A rl{rla S [13], Cropocrr 3Be3AHoro Berpa rrrraHron r,r cBepxrurauroB
crreKrpitrrbHoro Krracca M Haxorulrcfl B rpe[erax 6-25 rcrvr/c [14] . .{ga crcopocrlr Berpa
xorloAHoro KoMrtoHeHra cl{creMbr AG Ileraca Moxno npraHffTb HeKoropoe cpeAuee
3Haqerr,re, flpr,rMepno 10 xlr/c.

B ltrore o npfipo[e KoMIIoHeHros AG lleraca MoxHo cKa3arb, qro o6a oHr,r r,rMeror
EoBoJIbHo cunlnufr sgesEuttfr Berep. Torga 6ruro 6rr npaaulruo safrru o6tscnerure
na6lrcAarcueroca ABI,IxeHVfr ta3a B cl,IcreMe ue n o6lacrflx, 3aHr,rMaeMr,rx cavrdNor ser-
paM[, a B MecTe rrx cTonKHoBeIiI{fl,

3a uocregHue ro,ubr ony6rurcoaaHo HecKorrbKo pa6or [12, 15-18], B Koropbrx pac-
cMarpllBalorc.s odracrr croJIKHoBeHI,Ia IFyx 3Be3AHbrx BerpoB B pa3gerreHgbrx cn-
creMax. B [18] rpeArraraercff Mo[errb ue6yrapuofi o6racru, o6paeoraarueficx a pe-
3ynbrare crorlKHoBeH[fl TaKI,Ix BerpoB, Aotoplr paccMarpr4Barcr grofrnyro cuw1uotw-
qecKyp cl{creMy, Koropar cocror{r r,r3 xorroAHoro. rHraHTa u cyoxapnNKa Hrrr,r 6eloro
Kapn[Ka' Berprt o6oux KoMIIoHeHToB craJlKllBalorcff, B pe3yJlbrare rrefo tro rpaHl,Iqe
crilrrKr,rBaHr,rE $oprvrupyerca ne6ynxpnar o6lacrr, rrMeroxlafl 0oprury o6onoqrclr. 3ra
ue6ynrpuax o6oloqxa ge$oprvnaponalla, raK KaK MeAreHxufr, c srrcdxoi flrrorHocrbro
Berep xono,qHoro KoMIroHeHTa 3aAepxlrBaer ee paculrpeHr,re B HarrpaBrreHr,rr,r 3roro KoM-
loHeHTa. B o6paruorra HalpaBrIeHI,I[2 otr{HaKo, o6oroqra pacrrupfferc.E uo4 4eicrouerr
BblcoKocKopocrHoro Berpa ropfirlero KoMrroHenra, Taxul,r o6pa:otr, ne6ylapuar o6o-
rroqKa cocror,rr r.r3 EByx qacrei - ceepuvecr<ofr. ra rorulqecrcoi, Kouuqecxas qacrr
oxBarblBaer o6lacrr [pocrpaHcrBa 3a xoro[HbrM KoMloHeHToM, a Beprrr]4Ha KoHyca
HaxoErrcq Mextry KoMfioHe]rrauu. Aaroprr flpe[Jlararcr EBa Bapr4aHra cnoefr vro4enn.

B uepuotvt BapuaHre B MoEeJII,I craur,roflapuofi ne6ynxpuofr o6racru paccMarp[Baercfi
ToJIbKo KoH[r{ecKa.E qacrb rlpllt upeue6pexetruu op6uralbublM ABI.rxeHr,reM, Llcxo1n uz
npI'IHlInIIa coxpaHeHl,If I,IMlynbca D cr.IcreMe AByx BerpoB, aBTOpbr floJryqaror cr,IcreMy ypaB-
Henuit, omlcblBaroqyrc reoMerpl{o, a raKxe paclpefeJreHr.re Macc u cropocreft s arofi o6lac-
TH, B 3aBI'IcI'IMocrIl or rlapaMerpoB BerDoB - TeMla rrorepu Maccbr Mucropocrlru,

Bo eropou BapI'IaHTe MoEenI,t AunaMr,rqecKofr uebynapuofi ootacru paccMarpr{Baercr
Lr3MeHeHlre co BpeMeHeM KaK KoHl,rr{ecrcofr, rar r.r cQeprvecxoi qacrefr, BcleACrsue op-
buralnHoro [p]IxeHlrfl Konl,tqecKafl qacrb I{cKaxaercfr. u orKrloHaerc.E B HarIpaBrIeHrII,r,
o6paruou ABlrxeur,Im xonoAHoro KoMtroHeHTa. Acttruuroruqecrcuft yroJr y ,.prr-rui
KoHyca yMeHblxaercff. flog Aeftcru'IeM Berpa ropf,Ilero KoMrroHerra c$epuuecxax qacrb pac-
lrl{p.Eercfl. B parvrrcax MoEerI[ Xnpapga r.r Buncona ua [18] urr uoupo6yev o6r,scuraru nony-
qeHHbIe HaME npoQunlr, fiyrleBble cKopocrtl u I.IHTeHcI,IBHocrr4 gMr,rccuoHHblx luuuii
cleKTpa AG lleraca s ll,2], Koropbre cRfl3aHbr c reorvrerpuefi groli crcreuu,
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2. Paccuorpemle reoMerpul{ cucreMbl

Eygeu 14cxoEITb I{3 11pe4rronoxeHl,tfl, rrro B cucrernre AG lleraca BcJIetrcrBI,Ie B3aI{Mo'

treficrsun lpyx BerpoB o6paeoualact ue6ynrpuar o6racu. Ee xoruqecrcafl qacrb I'IcKaxe'

Ha Op6UraltUuU ,ryuXeHI{eM LI OTKIIoHeHa B HaIIpaBJIeHI'I[, o6paruOu PHxeHlIrc
xorroAlroro KoM[oHeHra, IlpenrvryuecrBeHHo S OrOft ee qacrll nosoyxgarcrcfl Ha6[IoEaeMbIe

HaMII aMgcc14oHgbre [firrry14 H I, He I, anernreuron grt@roft crerleHl{ I'IoHI'I3auI'uI, a raKxe

3arrpeqeHHbre rrr{Hr{r,r [o III] n [Ne III]
B fipeAbltryqeM pa3Aele MbI rlpetrrloJloxl,tr]r, qro. xoltoAHblf KoMnoHeHTI'IMeeTTeMn

floreprr Maccbr Mo - lO'7 M.ltoU ]I cKopocrb Berpa cocraBllf€r us ry l0 xru/c, a ropfl-
rMft KoM[oHeHTr{MeerreMn rrorepl{ Maccbr Ml - lO-E M"froa. I'Is HaIrrtx Ha6rloAeHufi

BHaeM, qro cKopocrb 3Be3EHoro Berpa ropffirero KoMnoHeHT? u, cocTaBJItreT - 900 rr"r/c.

flo auaroruu c [18] nonaraer'a

m = MlMo, w=uifus

Torga uony\ae6 mw - 10. B Mogerr[ craul{oHapHofi ue6ynrpnofi o6nacrn cyulecrByer

"*rcrroaiu 
MexEy logmw n aclIMIIrorI'IqecKI{M yuloM rIpI{ BepuMHe KoHyca' Cornac'

Ho gTofi 3aBI,tc[IMocIu, npeg"rurrrenuofi rpaSusecK]I Ha puc,.5 n [18] ' ,qllfl [poll3BeAe-

fi!4fr mw = l0 uouos[Ha acl,rMrrror[qecKoro yrJla y Bepu[,IHbI KoHyca coorBercrByer Jz

B pealrnou cJryqae, oAHaKo, coruacHo Motrefi11 E{HaMuqecKoft ne6ynapuofi o6nacrr,

oroi yron 6yger uenrue, Paccroflrue Bep[MHbI KoII]IqecKoft qacrl,I or IIeHrpa ropflqero

KOMnoHeHra coffIacHo [ 1 8] cneayer coorHollre]Mlo

rr = [1 +tl\/mi\-t,
r[,€ /1 BbrpaxeHo B eE{HI,IUax paccToful{fl ruelMY qeHTpaM}I KOMIIOHeHTos. .ryIr'AG
Ileraca rroJryqaeM t1=0,76,.rro 6flusxo rc 479R6'EUu pa4lyc xonoEHoro KoMIIOHeH-

Ta, KaK Mbr rrpeA[oloxr{Jrr.t B [ll, paaen 100Ro, To BepIu[Ha KoHuuecKofi qacryt naxo'

E,ITCE Ha paccTosHI'IU nOJIOBI',IHbI 3TOrO paEUyCa HaA ero noBepxHocTblo'

B [1] orrvreueno, qro Qasoauft igpur rpmrlx flyqeBblx cKopocrefi \wHilrt pa3Hblx

rpyffr (pnc. l) ornoclrreJrbno KplrBbrx rryqeBbrx cxopocrefi KoMnoHeHroB cllcreMbl IIo

III{HI,IEM IIODIOIIISHIIE o3HaqaeT, qTO raS, fsnyuarculuft ?Tl4 llYLHl4Ll, EB}I111eTcf lto[

HeKOTOpbTM yfIIoM OTHOCI{TeIIbHO HaIIpaBIIeHI',If EpI{XeH}Ifl XOJIOEHOTO KOMIIOHeHTa'

I,Icxoxs r,r3 [peArlonoxegr,rtr o ro:6yxgeqr4t4 ?vtuccuoHnblx tn:giuir B KoHlrqecKofr qacrt

ue6ynrpnoft o6llacrn, MoxHo cqI{TaTb, qro 3roT yroJl fBJIfeTCf yrrloM oTKJTOHeHI'tfl OCI',I

KoHyca orHocI,IreJIbHo HaIIpaBIIeHIIfl ADI,IxeHI,rfl KoM[oHeHra. Ha puc" 3 e [18] upeg-

cTaBIIeHO I,I3MeHeHlIe CKOpOCTI{ I'ICTeTIeHI'Ifl C yEaleH[eM OT BepIIMHbI KOHyCa Elll_fl

c[creMbr c m = 0,1 ]r w-= 100, xarosoft, upeguonaraeM, fBrlflercx u AG lleraca. Ha

pI,ICyHKe BT,IEHO, qro 3Ta CKOpOCTb rrpeBbrrxaeT s 11pa3a cKOpOCrb Berpa XoIIOEHOTO

iornot"rru, [{61 npegrlofioxl'IJll{,, qro y AG lleraca oHa coorBercrByer - 10 xvr/c'

B rarcou clyqae 3HaqeHnfl rrorryaMflJrr.rrytr, rolyqenHblx HaMIr n [l] xpuublx lyqeB_blx

CrOpoCrefi nittuit H I, He I, 3JIeMeHToB BbICoKOft Creletu !IoHI'I3aUI{}I, a TaKxe [O IU
u [Ne III] , xopoulo coulacylorca c arofi cKopocrblo I'IcrelleHl'Ifl'

'B 
l2l uzi.*.r.r6 npo<prurefi u uHrinc1asHocreft oMuccuoHgblx nu1g7,ir H I r He I

" 
,n.*rpu AG lleraca Mbr rrp[ur]r K BbIBOEy, r{ro B ra3oBoft cpeEe, u roropoft_oHu

Bo3$yxgarorca, cyuecrByer rpaEr{eHr reMlleparypbl B Ha11p_aBIIeIMI{ ppuxem'Ia' cnou,

pafi;IIoXeHHbIe 6lUXe x ua6lrcgareJllo B Qasax orolo 0,10, - caMble xoIIoAHbIe'

a re, Koropbre Haxo1flrcs 61114xe rc ua6trcgareJllo B Qaeax orolo 0,60, - CaMbIe ropfi'

wte, B pesynurare groro rpaEfienra na6trcAalorcfl rIpI{3HaKlI caMollorflouleHl4ff B JII'IHI4flx

r Qaaai oKorlo g = 0,10, EclN aTu IIuHt4tr aoa6yxgarcrcff B ra3e,IIcTeKaIoIUeM I'I3 KoHI'Ir{e'

""Ofi 
,uCu ne$ylxpUoft O6rtacTl,t, Bo3HI,IKaeT Boupoc o Bo3MoxHOCTI'I CyUIeCTBoBaHI'Ifl

reMlepaTypHoro rpapegTa s erofi o6lacru oT BepIIMHbI KOHyCa K BHSIUHI',IM ero

qu"rtri. ii, , ne6ytapnoft o6flacru HarpeBaercfl KaK lroE geftctrueu BblcoKosuepre-

TlrqecKoro r,{3nyqeHuf, ropffqero KoM[oHeHTa c]rcreMbl, TaK I,I BCJIeACTBTIe CTOJIKHOBeHI{fl

qaCT[rI Ofuux BeTpoB. Eetam S'g,Ix MexaHII3MoB, pa3yMeeTgrl' CiIoXHbI, Ho Bo3MoxHafl
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Pqaa
Pr'r^c'1. Cnogurrit rpa$ux KpllBLIx I{3MeHeHnr nyqeBr,rx cxopocrefi tuuufr. s Br,r3yanbHofi oltacru cneKTpaAG fleraca

IIp}IquHa cyulecTBoBaHl4fl TaKOTO rpa.qlleHTa MoxeT cocToflTb B TOM, rrTO Kr4HeTI,IqeCKafi
3Heprufl qacrltl{, Koropa.fi ocao6oxgaercff Bcrre,qcrBue vx ssauMoAeicrBl,rfl, Ha pa3Hblx
paccroflHl{flx or BepuI'IHbI KoHyca pa3Ha.fl. C nospacraufieM paccroflHtrfl or Bep[r,tHbr
K BHeUHI'IM gacrfiM xonuqecxofi noBepxuocrr,I KoMloHeHT cKopocrlr qacrr,rq B Ha[pilB-
ileEwu, HopMaJIbHoM r< stofr lloBepxHocrll, yMeHbrrlaercx, CnegoaarerrbHo, yMeHbuaerc,
Ir Kl'IHerllqecKafl 3Heprl,Ifl, Koropafl ocno6oxgaercfl BcJIeAcrBI,Ie I,Ix croJlKHose]Mfi fi pac-
xoAyercfl Ha HarpeBaHIIe ra3a, IIo srofi rpEr[,IHe, BeporITHo, Moxer cyulecrBoBarb rlpeg-
uonaraeprlrft HaMr4 rpa,u{eHr reMneparypbr,

B [23] 6ruro ornreqeHo, qro [pr,r3HaKrr caMorrououeHr.rfl B BoAopo[Hbrx u reJrr,reBbrx
JITIHHtrx ua6rrcgarorcfi. Lt B $a:ax 0,8-0B, Bepoxruee Bcero, ero caMoflomouleHr.{e or-
BercrBeHHo 3a Irx HI'I3KI4e LIHTeHcI,rBHocrI{ B srnx Qasax, flpucyrcraae raKoro caMorlo-
rnorleHl'Ifl HOJIb3fl o6tscsurr reMIIeparypHbrM rpapeHToM BAoJrb xoru,rqecrcofr qacrr,r
uc6ylxpnofr o6nacrr' Ilpuuraua Moxer 6rrrr w.rcro reoMerpr,rqecKa, rr 3aKJrloqaercff B pac-
IIoJIoxeHl'IH rcoruqecxofi qacru o6racrl,I orHocuTeflbHo roprqero KoMrroHeHTa cr{creMrtr.
Ec.nr'r ona rs-sa op6ltrarlbHoro ,qBllxeHr.rfl orKrroHflercfl or npxl,toft, coeprHffroruei rlenr-
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pbr ofor4x KoMnoHeHroB, To OAHa Lr3 ee CropoH 6yAer flarpeBaTbcff ropflIIHM KOMIIO'

HeHTOM 6onrule, a Lpyrcfl. - MeHb[Ie. Taruu o6paaov, reMfieparypa ra3a B cropoHe

KoHyca, Ha6rrogaeMoff n Qaeax 0,3--04, Moxer 6rIrn suue reMneparypbl ra3a B cro'
poHe,U;I1 $a:rr 0,8-0,9. B pe3ynbrare 3rofr reMIIeparypHofr HeoguopoAHocrl{ cJIoH

ra3a, paclloJloxeHHbte 6olee 6nurrco K Ha6[IoAareJIIo B Qaaax 0,8-0,9, 6ygyt floulo-
u_larb u3rryqeHxe 6olee yEaneHHbrx H 6oJree ropfl'r,tx croeB I4 sMLIcclIoHHbrc tt}n}lrtlt

6ygyr uuern trpI,I3HaKLI caMofiorIIouIeHI{fl .

B csssu c r.r3MeHeHueM r,rHTeHcr,rBHocrefr 3MLIccHoHHbIx ILIHHfr B cneKrpe AG I]eraca

3AeCb MOXHO OTMeTLTTb, qTO pa3Mep xorloAHoIo KoMnoHeHTa cI4cTeMbI MaJI IIO CpaBHe'

rgro c pa3MepaMr.r rcoHuqecxofr qacr[ He6ynxpuofi o6lacrl,I, raK qro Bo3MoxHoe 3ar-

MeHI.{e jrot'r o6lacru He 11puBeno 6r'I K cyxlecrBeHHoMy I'I3MeHeHI'Irc uurescltsHoctei't

\uHuit.
B Il] Mbr Hatufl]r pa3Hbre aMflnury[bl KpHBbrx r{3MeHeHI{fi nyqeBblx cKopocTeu Anfl

pa3Hbrx rpyuu rurxufi; 3To o3Haqaer, qro cKopocrll EBIIxeHI,tr B Mecrax Bo36yxAeHI'Ir

itttlrllilr pa:rore. .tl;ts o6rscueHr,rff Haruqufl caMoIIouIouIeHI4fl B rII{HItflx H I N He I u Sasax
oKono 0,1 B [2] rrru flpeAnonoxunlr cyqecrBoBanue tpa46eHra reMleparypbl B HanpaB'

IgHI,III IpUxeHI,Ifl ra3a.3tu gea OfiCTOflTenbCTBa HaBO[flT Ha MbICIIb O ToM, t{rO pa3Hble

rpyrrnbl n1rlgfr Bo36yx[arorcfi Ha pa3Hbrx paccroflHl,Iffx or BepwlHbl KoHyca coo6pa3Ho

cBoeMy rroregur,rilJry Bo36yxgeHr.{fl - 6ruxe Bcex K BepIrMHe Bo36yxAalorcfl ttrl}Iuu

,rrranro, BbrcoKofr creIIeHI,I lloHfl3allr{lr, a AMbIrIe Bcex - 3a[peueHHble nI'IHI'lu' Bo3-

6yxAenr.re nocJreAHr,Ix Bo3MoxHo rorlbKo upr rraaloft rtJlorHocrl,l ra3a. Co cnoefi cropouu

3TO O3HaqaeT, qTo cKopocTb r.tcTer{elMfl ra3a oT Bep[IHHbI KOHyCa K BHeIUHI.{M qacTfiM He

MeHffeTCfl MoHOToHHo, KaK 3To nonyqeHg EJltt M9AeIIU CTaIIIIoHapHOfi Ue6ynapuofi

oolacru (puc. 3 n [18]). B ueroropoM rrHrepBille paccrofiHllfi ora crcopocrb yMeHblua-

ercfl, KaK noKa3brBaror aMnnHTyAbr Kpr.tBbrx JIyqeBblx crcopoctei 3rleMeHToB He II,
ocraJlbHbrx I4oHoB r,t He I (crrr, puc, I), a Aiulbrue yBerul{HBaercf , qro BI'IAHo H3 aMnJII{TyA

Kpr.rBbrx H I u [O III] . TpyAuo oobrcHHrb HaorroEaloqeecfl lI3MeHeHHe B paMKax ra-

,aL, ,poaroi rrroAenu, Aeranu Er,rHaMlrqecKr.Ix npoqeccoB n ne6ynxpuoi o6;1acrl4 He'

COMHCHHO HAMHOTO CJIOXHEE'

Moxso 6rrno 6bI apryMeHrr,rpoBarb Ha[r ru6op MoAerIH raauvogefrcrBylouEx

3Be3AHbrx BerpoB B pa3AeneHHrtx ABofrHrtx cllcreMax eule co cne[yrcIllefr rotIKI'I 3peHI'Ifl'

oAHnrvr r,r3 MOMeHTOS e rn{oAerr,r Xarw.rsrca 14 [p, [19] frBIIflerCfl flpeAnoloxeHge o cy-

urecrBoBaHral4 ropflqero [flTHa Ha rloBepxHocr[I M-snergu, lnt of'r,ictteHufl cy[IecrBoBaHl{fl

TaKoro rIflTHa aBropbr npr,IBreKarcr SororrerpflqecKlle AaHHbIe, IIo ux MHeHIl]o' sa6lro'

Eaercfl onepexeHge no 0a3e Ha - 0,05 MoMeHToB c[eKTpaJIbHbIx MaKcuMyMoB I'I MI'IH]IMy-

MOB oT rplreOlr 6llegrca, qTo yKa3bIBaeT Ha cyUeCTBoBaHlIe TaKoro nfiTHa, .IIlx nporepru
groro Mbr r{cfloJrb3oBrrlrr{ AaHHbre Qoror.aerpuvecKux Ha6nK}AeHlIft B IIoJIoce V Eel9,ru-

noff [20] , EoIIyqeHHbIe B ro xe BpeMq' KaK I{ Haufi CIIeKTpzIIIbHbIe AaHHbIe' 3tIl 4aHurte

afi[poKcr,rMr,rpoBagbr cgHycon[ofr u [pr,rBe.IIeHbI Ha pEC.. 2; Qaalt lonyqeubl c I',IcIIoJIb3ye-

MbrMrr HaMr, 3rreMegraMr{ To = 2445503d vr P = 820d. /fi, cpaeueHl'Ir rloKa3aHa I'r Kp}I'

Bafl JryqeBoi crcopocru, coorBercrByroulafl op6rre M-:segErt. Buguo, qro MaKcI{MyM

r{ MrrH}rMyM Kpr,rBofr 6lecrca 3ana3AbrBaror orHocI4TeJIbHo crleKTpiulrHux coeplueuufi

na :- 0g2 no tfi:e. 3ro sanaagrrBaHr.re Haxol[.{rcfl B IIpeAeIIax oIlIflfuK [ocrpoeHHfl KpI'I'

Bbrx, r.e. SoroVerpltuecKlle AaHHbIe He CBHAeTenbcTByIor B IIoIIb3y cyIIlecTBoBaIII{tr ro-

ptrqero flflTua Ha IIoBepxuocrl'I M-gses[rI'
Ha puc, 3 upegcraaneua cxeMarr4qecKaq MoEenb cI,IcreMbI a op6uralruoft uocxocrr't'

Cr{ rrasor alrau yK a3aubl 3ne Me H Tbl, ttbr rvl:Hfivt Ha 6J I rctralor cfl '

3trecr ueo6xoAlrMo eue o6cyl[.Irb roBeAeHLIe csepuuecrcoi qacru ue6ynxpHofi o6-

rra6Tlr, Koropa{ AoIIxHa o6pa3oBaTbcs coll,ll.3cHg MoAeJIH. Moxso oxl'IAarb' qro B c$ept,t-

qecKoi rracru roxe BO36yXI(arOTcE HeKoropbre 3MI{CC}IOHHbre JIIIH}II{, KaK 3TO floKa3arlll

Baneprureftu r4 Ap. [16] , BI{Jl.on 14 Ep. IlTl EIIfi 3Be3[ vl0l6 Cyg n_Hld Sge. cxopo-

.r, i-* nHHHfi-Aa;xno, orpaxarb cKpocrb rleHrpa Macc clrcreMu, B [19,21 ,221 oru-

cagbr KoMIIoHeHrbI 3aflpelllel{gblx ttttttuit B cleKrpo AG fleraCa, flyqeBaf cKopocTb Ko-
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Prc, 2. Kprrax 6necxa no Ha6npAeHugN,r Benxrusoft l2}l (a) r{ Kpr{Bas nyueaofi cKopocru M-gsegABr (O

ropblx He MeH.flrlacr c op6uralbHblM [ep[oAoM r.r 6ruta 6flngxoi r sroft cKopocrr{.
B [l] cuelaH BbIBoE, qro srl{ KoM[oHeHrbr ao:6yxgarorctr BeporrHee Bcero u Heroiopoft
o6ueft ofo[orlKe cl,IcreMbr, rlJlorHocrb ra3a B xoropofi rulxL ruornocrl,I ra3a, B Koro-
pou aoa6yxgaprc8 Epyr[e KoM[oHeHTbr,

IIo HaIIreMy xa6rrcgarerrnoMy Marepr.rary, oAHaKo, npo$unu 3anpeuleHHbrx ry11t4it
oEHoKoM[oHeHTHbIe, cI,IMMerpI,IrIHbre, H ueHTp 3r]rx iluwr4it [oKa3brBaer flepuopqecKoe
cMeIIreHI,Ie, [Ioeronay MbI cqI{TaeM, rITo oHI,I Bo3HI,IKaror [peI,IMyuIecrBeHHo B KoHI,Iqe-
cKoft rracru ue6ynrpnoft o6rracrll r.r orpaxaror EBr.rxenr{r a Heft.

BosN,roxHocrb cyulecrBoBaHr,Ifl KoMnoHeHToB, rr3flyqarcufixcf, csepuuecrofi qacrbro
He6ynapuofi o6lactu, MoxHo paccMarpr{Barb, cpaB}rr{Ban cKopocrr.t pacur.rperux c$e.
pnuecxofi qacru lr Ipl,txenrrtr ra3a B xonu.recxofi uacru. Cxopocrb pacrrrnperuta c0epuue-
crcoft qacru oflpeAeJrfler floflyufipr.rHy r.r3rryqaeMbrx s Hefi llruuft. Corna$ro ,onen, ma-
uaunqecxofi ne6ynxpnofi ofunou(u ora cKopocrb ,qoJrxHa paBHfiTbcE

| +\fr;
ushell = ui '---

w + t/ii
[4r cucreuu AG fleraca oua coorBercrByer - 30 xr'r/c. CregorarerrHo, u11tpu-

ta nuuuh 6yger - 60 xna/c. Illupnxa 3alpeuleHHbrx numrfr, Elrfl Koropbrx Mbr flpegrrolo-
xr,rJrr,r, 'rro owr aoa6yxgarorcfl B KoluqecKofi uacrn, cocraBrrfler - 50 xrr,r/c, Auulr-
Ty[.a ux nyvenofr cKopocrll cocrBJlffer roxe - 50 xrur/c. B rarolr cflyqae KoMrroHegrbr
cQepnvecxofi \acru 6nutu 6rr augurr. Taxue rcovuoHeHTbr, otrHaKo, ue ua6nrc[arcrcq.
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Pnc, 3. Cxer"raruqecxas Motrenr cficreMLl n op6uralrHofi rrllocKocrlt
C[rvraonov MII yxasano r"recro aos6yx<gewg. nuld,nh oEstoKparrro HoHu3oBaHHbrx vetalnoa. Taxarrr

MecroM sBrrqercr uactr aruotQeprr M-saesgrr, r<oropa.s HarpeBaercs roptquM KoMnouerrroM (o"r. I t l);
Z, - rnyrperrrf,fl Totlka Jlerpan>xa, G - qeuTp Macc cxcreMbr

Cnegosarerrro, onr{ fl]rfu BooSue He cyuecrByr,T, Itfu BHarMrerIbHo cra6ee rto

CpaBHeHI{p C KOMIIOHeHTaMI{ Ntfl, KOHI.IqeCKOft TIaCTI{, H llx UmpI{Ha 3HATMTeIIbHO

MeHbrrre - B@fo HecKoJIbKO KWTOMeTpOB B CeKyHEy.

B uoAerr B3ar.rMogeftcrBynqux BerpoB B pa3EeJIeHHbrx poftHbrx cl{creMax cKaxer-
cfl, Bo3MOXHO, t{ BO36yXEeH}Ie peHTTeEOBCKOTO Ll3[yqeflHff B MaIIeHbKOft O6naCrr OrO-

1ro Bepurr{Hbr Kouyca, y AG lleraca, oAHaKo, peHTreIIoBcKoe u3flyqeru{e rloKa He

3apeMcMpoBaHo. orcyrcrnne ero B cI{cTeMe, I{MeIOuIeft 3Be3EHbIft BeTep CO CKO'

pocrbro - 1000 KM/c, KaK 'ero orMeflLrl KeltrIoH B cBoefi MoHorpaouu [23], rcaxerca
OqEHb HEO6bIIIHbIM.

B garnp.reur{e Bbrpaxaro cBoro 6laroAapgocrb aKaE. A.A. Eorpuyry 3a nocranoBKy
3aEarM r{ pyKoBoAcrBo pafuroft. Bilpaxam raKxe cBolo 6naroEapuoctr T.B, Totuoay
u I.B. Pafiroaoft, Cavrocrorrentgofi'csr<tsff acrpoHoMr{r{i l,t Hau[onarbgoft acrpoHol!fl{-
rrecKoi o6cepBaropr.ru Eonrapcroft AH sa rrofle3Hbre AlrcKyccrlrl n o6cyxEerue MoAeJII,I

CI{CTEMbI.

Hox6pr. l99l r.
JII4TEPATYPA

l.TouoeH"4,, TouoeaM.f. ttllou.Kpuv.aopo$uo.o6cepnatoplrlr. Lggz.T.86.C. 19-45.
2.Tonoe HA. ll Hacr.y.sa.
3. Boyarchuk AA. llbish Astron. J. 1986. Voi. l7 .P.392-400.
4. Bciyarchuk A-4. Recent results on cataclysrnic variables. Bamberg, 1985.
5.Eoapuyrc A,A. ll Acrpov. xyptt. 1965. T.43. C. 976-989.
6.EoapqyrcA-A. llTav. xe. 1967. T.44.C.t2-21.
7. Gallagher 1.5., Hclm A.V., Anderson C.tut., lltebbing R.F. // Astrophys. J.1979.Yo1.229. P. 994-1000.
S.Keyes C.D., Plavec M,f. ll IAV Symp. N 88;Close binary stars: Obsexvations and interpretations. To-

ronto, 1979. P. 535-542.
9, Kenyon 5.1., Webbing R F. // Astrophys. J. 1984. Vol. 279.P.252-283.

LO.IlnarceA,II., I0dunE,O. //flucrr,ras "Actpon.xypn.". 1986.T. 12.C.936-941.
ll.Ilorraw C,P, flnaxerapn6re'ryMaxuocrl{. M,: Mup, 1987' 351c.

,12. Penston M.V., Allen D. ll Month. Notic. Roy. Astron. Soc. 1985. VoI.212.P.939-954.

28



L3, Kenyon s.r., Fernondez-castro 7., stencel R.E. // Astron. J. l9gg. vot. 95. p.lgl.l 
-1g27 .

14. Reismers D. // Astron. and Astrophys. 1973, Vol. 24.p.79_97 .
Ll.Willson L-4., Girard L // Pulmtions in classical and cataclysnic stars / Ed. J. Cox'. C, Hansen. Boul-

der, 1982. P, 18-33.
L6.l4tallerstein G., Willson L.A., &lzer 1., Brugel E.llt. llAstron. and Astrophys. 1984. Vol. 133. p. 137-

1s3.
l7 . htillson LA,,lyallersteln G., Brugel 8,W., Stencel R.E. ll lbid.p.1S4_164.
18. Girord 7., ltiil son L.A. I I rcn. 1 987. Vol. tlg. p. 247 -25 6.
19' Hutchings l-8., cowley A-P., Redman R.o. // Astrophys. J. l9?5. vol. zol.p.4o4-4L2.
l!, !9aayrya T,C, llldte. Kpurra. aepor[ur. o6cepaaropyru. 1992. T. g4. C. 49_56.
2l.Merrill P.llt. // Astrophys. J. 19S1. Vol. il3. p.605_623.
22. Merriil p.ht. ll tbid. t9s9. Vol. 129. p.44_49.
23. Kenyon S.,r. The symbiotic stars. Cambridge: Univ. press, 1986. 290 p.

yJIK s24.3563

OOTOMETPHTIECKI{E A CNEKTPAJIbHbIE OCOEEHHOCTH
[OCT- T Tau 3BE3.UbI V 368 Cep

[.O. ttryrafiuor, IIJI. llerpor, MJI. Jlorras

-- IlpegcranneHbl pe3yrrbrarbl OoroMerpr,rqecKrx u crleKTparlBHrrx ra6nrogexufi arlTHr.rcrofi 3Be3.qbrv 368 Cep tlu:a dK0e, ragsecinofi rar penrreuoBcKr.rft lrcroqnnr. Cgenasrr cJregyrouge BbrBorrbr.3aesga, BeporrHo' tBJlrerct ogmtouuofi. flepr.rog oceBoro BparrreHrr liia-i#1,s10.";ffi;-ut{r cKopocrr{ BprtrrreHr{r. urini =25 rM/c. paguyc a npegenix 0,9-2Ro. Btrcoxoe 
"og"p**r.fltrt{ru, Etrr(Li)=3,0+ 0,4, }mrrrqrte Ho-euuccuu xporuroi6epxoro nporcibxgerrr , "riliu*u"-cr(He xapaKTepucrrIKl{ [o,Ka36lBaror' mo V 368 Crp lnnrercr gseglo* uocr-T Tau, npuxaElexaueil

JloxarnHofi Accoquaquu.

PHOT]OMETRIC AND SPECTRAL PECULTARITIES OF THE POST-T Tau STAR V 368 Cep,'by P-F. Chugainov, P.P. P-etrov, M,N. Lovkaya. The results of photometric and specgal otrerrutiors irthe spotted dKOe star V368Cep known as'an X,lray source are presented. Following conclusions havebeen.done' Probably it is a single star. The axial rriation period is equal io Zjsa-& 1,3'il. il;;;;jected velocity of rotation vsini = 25 km/s. The radius is in limitsof o,o-in.. High lithium auunaa'rrceqffllil = 3'-0t 0,4, presence of the l/a'omission of chromospheric oilgin' ana kinematic characteris-ticsindicatethatV368Cepisthepost-TTaustarbelongingtoLocalessociiiion.

BseAeHue

3resga HD 22Ol4O = SAO 10697 = V 368 Cep 6rna oroxAecrBrreHa c pegrreHoBcKr.rM
r'rcroqHr{KoM H 23ll + 77 [pasgo, vaftronr u .[xc.lou n [l]. .[xor n Bnncou [2] onpe-
EeJII{nil ee c[eKTpanturrfi run xar dKO I{ orMerr{rr[ Hirlrrrwre c]rrrbubrx gMrrcctroHgbrx
nutrttir H u K CaII s ee c[eKrpe. Ilopeuu, Manreraqua u Anrosenno [3] nalurn nrp.r.r-
nocu 6necra erofi 3Be3Ebr c aMrrrruryEoii og4m u [ep]roAoM o,sjeid , *n...r6rur-
poBaJrrr ee KaK rsrur{cryro 3Be3Ey. flosgnee Xercepr r{ Ap. [4] orpeEerr]rl]r eorovrer-prvecxufi repl{oE V368Cep xax 2,75d..[na ryueror cropocru v:tsCep 6ruru ouy6-
JrI'rKoBaHbr BHaqeHr.rff - 15,1. t 1,3 xur/c no naonrcAeHr.rflM oocepBaropln Mayar Bnn.
coH [5] n - l9O t 09 rrra/c no ua6nrogeuusna Jlurccxofi oocepaaioptatt' [6] . nsMeHenr.rr
ryuerofi cKopocrl'I V 368 Cep He orMerlaflocb, TaK qro MoxHo Eorrycrr{Tb, qro oHa EBrlf,er-cfr oALIHoqHofi 3Be3,qofi, a pacxoNAeHr.re MexEy orrpeEerreHr{.flMr,r nyrreBoft cKopocrr{
Bbr3BaHo clyqafiHbrMu I{Jrr{ c}IcreMarl,IrrecKr.rMl,r ouff6KaMI,I. Tarcuu o6paeona, *u o"roraBcex I'IMeIouIlIxcfl EaHHbIx V 368 Cep Moxer 6rtrr otsecena K rpyrrfle olu.rHorrHbrx
6ucrponpaulaulllxcfi rlqrlMcrbrx 3Be3E, rrpr{HaElrexarqux x JloraltHo[ AccoUrauuu.oxono l0 saerg orofi rpyrrnbr paccMorpe;br B l7l , w pe3ynbrarbr r.rx 1rcffietroBaHr,rfi
oKa3arllrcb oqeHb BaxHbIMrr FJI.fl. pe[IeHI{8 npo6teu MarHr.rrHoro grrHaMo, BbrropaHr,Ifl
JII'ITlIfl I'I 9BO,IIrcU}I}I yflIoBoro MOMeHTa y MorloAbrx 3Be3E [O3AHr,rx rr,rfloB rrocJre cra-
Euu T Tau [8-10]. 3,qecr MbI paccMarpr.raaerra pe3yJrbrarbr eoronaerpuuecK1rx H cneK-



rpaJrbHbrx Ha6[IoEeHLIft V 368 Cep, [poBeAeHHbIx HaMI{ ArIt olpe,qeJleuufl raKI'Ix xa'

paKTepI,ICTI{K, KaK CKOpOCTb BparqeHl{fl, COEepXaHI{e TluTllfl B aTMOCQepe' HaIII,IqI{e

Ho.rrr*r" *. B saxflrc.rerme cAeIraH BbrBOE, 06 3BO;1IOUHOHHOft CraIB1I, B KOTOpOfi uaXo'

ru{rcfi 3Ta 3Be3Aa.

OorouerpuuecKue Il crIeKTpaJrLIrEIe Ha6[IoAeHHs

I.I aHaJrH3 PeSynbTaroB

c orcrr6px 1990 r. ro Mapr l99l r, HaMI{ rpoBoAllnrcr QorosnexrprqecKre Ha'

6nroAepx V:eACtp u cr"re*, UBVRI .ll,xoncoua Ha 125-u,a relecKone A3T'11' On'

pegeflfJrl{cb pa3uocr}r Berr[rMH Z r noxaearenei uBera rlo orHotrreHulo K 3Be3tre cpaB'

*.16 sAO 10715, a KoHrporrbnofi ssesEoft clily>Ku:3 sAo 10704, Bce uar'aeperur

6rrrn nepenegeHbr a cncreuy |IBVRI Ha ocnoBe Ha6rloAeuui craugaprHofi 3Be3Ab-I

BD + 24" 659, IIo KorOpbrM OflpeAeflfncfl HyJIb-nyHKT BerI]IqI,IHbI I'l [oKa3areJrel',I

q*ru, I4s BD'+24"659 6urnN nprr"rbr BerIutMHbI I4 rIoKa3areJII'I IIBera no [ll]. Pe'

3ylbrr.rpyrcque orrn,r6Kl,r nonywn"ir* HaMH BerI{quH I4 uoKa3arenei qnera V 368 Cep

B fo[butrIHcrBe cryqaeB He rlpeBbluarcT t 0-,01,
Kpunrre 6necra V 368 Cep, rrocrpoeHHbre rlo HauI]IM Ha6nmtreHl'IflM c [ep]IoAaMI4

0d,576'7 14 2d,75, floKa3aulll rreururri pa:6poc ToqeK AJIfl Broporo ll3 3TI'IX [ep]Io[oB'

O^uaro Mbr 3areM Haurr11a, ,rrg rrepr{og ld, 5'11428 npetrcraBnfler Ha6lrIoAeHI'lE He-

.KOIT'KO tryq[re, rreM ,,ep,noA 2d,75, xora pas6poc TorreK Bce xe ocTaercfl AOBOJI'HO

6oruurnu. Kpuraa 6necxa, cBepHyrafl c llepuo[oM f ,5.71.!2_8_, [peAcraBJIeHa ua puc' 1.

cnegyer orMerr.rrb, .rro co6troEaercff coorHoIIIeHlIe 11o1.2,75-l) = -l ,571428, u uo'

eroMy ecJII{ [ep?Iog ld 571428 ltcuauHrtfi, ro flepl{oA 2d J5 wo>*ro crmrarb IIoxHbIM,

Bbr3BaHHbrM fioaTopfleMggTbn Ha6JIIoEeHn[ uepea I{HrepBiIlbI BpeMeHI'I' KpaTHbIe C}trcana'

tlacu HaIIMx Sorolrerprvecrclrx Hafi[IoEeHI'Ifi V 368 Cep lrpoBoIplllacb HerpepblBHo

C EnI,ITeJIbHOCT6T psAa UO tO rI, I,l 9To 4OJIXHO 6btIO "nOAaBI'1Tb" rtOx6HyIO rrepllo4'Iq-

HOCTb, CBfl3aHHyro c pacflpereneuueu xa6lrcAeprft do BpeMeHI{' ognaxo B I'I3MeHe-

rulsx 6lecra V 368 Cep, [o-B]Iru.IMoMy, np[cyTcrByer He roIIbKo flepl'IoE'Ir{ecKafl cocraB-

Irfrorrlafl, HO TaKxe I,I HeIIpaBI{IIbHbIe lI3MeHeHI'Ifl, c}IIIuHO 3aTpyAHflIcuI{e nu6op t4cTu[-

Horo flep]roga MexA; "rrirenorr* 
2d,75 tt ld,57'. rlr<s 

"u.u..., 
flepfiotra 0d,5767,

TO OH He rro[TBepx.(aeTcfl HaIItrIM[I Ha6lrc[eHuxtw't,
Kar slrguo l.t: puc, l, aMuIII'ITyAa flepl1oryqecK1,tx I'I3MeHeHuft 6lecrca cocTaBllfler

npr6Uuanrentuo 0t,04, a [peAeJIbI HelpaB]InbHblx lI3MeHeH]Ifi * npr'Irrtep*o t 0m,02'
Arrannutygrr [ep[o&IqecK[x H3MeHeHHfi noxasarelefi qoera oqeHb MZIIIbI' OHI'I 6[lts-
Klr K flpegeny o6napyxerulft, roroprtfi turoxet 6urr oUeHes lUIf, KaxEoro I{3 [oKa3are'

nefirarOm,Ol4m,02,SrrxapaKTepHcrr,rKlrrrepHoEl,tqecKl,IxI,I3MeHeHI'Ifi6lecrcalIIrBc-
ra V 368 Cep ue flporr,rBopeqar rlpeEloJloxeHI,Irc O HaqI,I[[lt Ha [oBepxEocrl{ 3Be3EbI

TSMHOTO tlfrTHA, fiapaMeTpbr KOTOpOTO MOryT 6rrtr oueueHbl cJle[yrcuru o6pa:ou.

Ecnu npllnxrb, qro crreKTpirnbHbre pacflpeEefleHl,Ifl gueprull rlfirHa r'r $orocQepbl om'Icbl'

Barorcff synxryrxrrar flnaxra ,L (rrp) u 81 (I*), a .f - MaKcI,IMiIIIbHafl [oIlfl 4'IcKa

3Be3Ebr, [oKpbrTafl rrfiTHoM, ro cofrracHo ll2l aMIInI,ITy[a 11ep14o4{qecK1Ix U3Me-

uexpft s 3Be3[HbIx BeJII{rMHax Mo)Ker 6utr Hafigeua rar

Arr(I) = -25rs tr -.f [1 -Br,(r,p)/Br(r,]]
IIo oroMy crorHorueHlrro Ha6[ro[aeMbre aMrIlI,ITyAbI 6necra rl rloKa3arerefi I{Bera

Moryr 6blrb rpeAcraBneHbl rlpll Ia = 5100 K, Irp = 4800 K u f o0,l '

llo uaurrrvr Ha[[rogeHr.rsM flo[yqeHbr cJletryrcql{e cpetrHl.Ie 3HaI{eHI'Ir anesgHofi nenu'

runr,r r,t noxagarenefr uBera V368Cep: V =7,50, (U-A) = 0,48, (B-V) = 0,89,

(v-R) = 0,74, (R-/) = l2O. Cornaclro [13] , norcaearell]I UBera, 3a rIcKrIIorIeHLIeM

(U_ D, coorBercrnyror eQSercrus'ofr reMlleparype 5 I 00 K ,n crleKrptubHoMy rl'Iily

KO V. .lIIs [anuoro cfieKrparrbHoro rr.rra uonyuenul B noJloce [/ t{s6rtroqHo ua 0-,1 5'
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Puc, 2. YqacroK crreKrpa V 36 8 Cep n o6nacru /y'o

IlyxrrlrpoM [ot(a3aH crleKrp 54 Psc, pacruupeanufi lrnc,Ie]rHo Ao u sin t = 25 Kv.lc

Cnercrpalrnue Ha6rrroAeHr.rf, [poBoEurr]rcb B Hofi6pe la treKa6pe 1990 r. Ha rerrecKo-
re 3TtI B crleKrporpa$e KyEe c roMoulbro ll3C-rarraepu XenicrHxcKoro yHlrBepcr.rre-
ra, IloryqeHbr creKrpbr v358cep B o6racrr Ho,Dt, D, NaI, LiI). 6707 1puc,i-+),a raKxe c[eKrpbl craHEaproB raKoro xe crleKrplubHoro fl.Ifla: HD 32923,54 Pscu 107 Psc.

^ _Ha6rrcgeuy^r lpopoluo*rcb B nepnoft KaMepe cnercrporpaQa c o6parnoft ,q.rcuepcneft
2,5 A/vu, (0,054 A ra I nrrcen,[I3C). Cnexrpanruoe pa3peuenue_9,-: A onpeger;ocr
u.ulp_l.rHoff sxoEHoft utrelu crreKrporpaQa 0,8", uro B [poeKur{}r sa fI3C co"rainrro o*o_
xo 5nurcea..[nnaaperllcrpr.rpyerraorb na rl3c yracr*a crreKrpa 6rna pauua 3rA, no-
cKorrbKy v 368 cep AoBonbHo cna6a pstr ua6rrcgeru,rft c srrcoroft gncnipcuefi, [pr{ Bpe.
MeHI'I sKcrlo3l'Iuuu 40-50 MLIH orHoIIIeHI,Ie curnal/ruyrra Ha 3rreMeHT crreKrparrbHoro
pa3perrreHr{fl He [peBbrru:uo 30. .[4a 3Be3A crauEaproB orHoueuue cnnran/ruyrr 6rrno
6oree 100.

31

Puc. 1. Kpuaax 6necra V368 Cep, cBepHyran c reprroAoM td ,57 MZS
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Puc. 3. Yqacrox crreKTpa V368 Cep B o6nacrll nt,tHl4ii Dr , D, , NaI

ou ' 6z0, i7/o fz/t 672o 672.f 
^

Pnc. 4. Yqacrox clreKrpa V368 Ccp g o6nacru nlrrruft LiI 1670'7 u Call\6'll'7

/2

/,0

4d

46

44

42

IIo 11 \y1],i{14flM MeTaJrJroB B yKa3aHHbrx yqacrKax CTIeKTpOB OlpeAeneHa ryqeBafl cKo-

pocrb 3Be3Abr: *1 6,0 t 22 rcvlc. Ha[rr ua6lroAeHl4E He [oKa3blBalor Ir3MeHeHI'Ifi Jlyqe'

eofi CrcopocTl,I OT Horlu K HOqI,l u He oTll,IqaroTcf, or [5,6] n fipeEellax Ouff6oK I'I3Mepe-

ruafr, r onra [ogrBepxAalor BbIBoA, qro V 368 Cep ue o6Hapyxomaer cIIeKrpaJIrHofi Asofr-

cTBeHHocTH,BepofTHo,oHaEBIIfleTcfo$,IHoqHo[3Be3Aofi.flpoercquacKopocTl,lBpauleHuff
3Be3gbr onpeAelleua IIyreM cpaBneul{f, cleKrpoB V 368 Cep c quc,lleHHo "pacKpyueHurtvtu"

fo Heo6xotryMoro 3HaqeHLIa usini creKrpaMl,I craHgapra HD32923, Comacuo 1141 , Wt
HD 32923 usini = l,6to,6rrra/c, a cneKrpanbHbri run oroi sne:gu G4V.

Iltil*fir Dr,Dz NaI s cnerrpe V368Cep arrrragxr HecKorlbKo ueo6rtqHo, Ocraroq-

Hbre r,rHTeHcr{BHocrH rro Harrmrnt sa6rroAerr sM paBHLI 0,26 Ms D1 u 0,24 glx D2' Ilo-

CKOIIbKy y HOpMaIJIbHbIX 3Be3A OCTaTOqHaff I'IHTSHCI{BHOCTr D1 MeHbIXe, qeM D2, TO MOX'

Ho flpegflofloxuTb HaIlulq/ie He6onbilIofi 3MVrcCUvl B fApe D1 . 3xauuaneHrHble III,IpI'IHbI

u cnexrpe V368Cep ro Haur}rM r43MepeHr4flM paBHbr W(O) =1,47 AuW(D2) =1,23 A.
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Puc. 5. 3asrcuvlocrb Mex[y curtoft a6cop6unu Itl(D), rervrneparypHbrM uHAeKcoM ?P u cnexrpanrnuu
Tr.rnoM tro u3MepeHr.rrM Cuunpaga u Tefinopa [15 ]

Tenaneparypxrrft unaoxc T yeeaurnraaercE c yMerrbrrreHueM TeM[eparypu .?u6, flo,toxet{{e 54 psc
nor(a3aHo KpecrlKoM' Terrorsre KpyxKIr'- csernMoqrb V, caerrrrle r<pyxKg - ciiiurtaocrr lV,ll) u T -6espasvepxrre Berrt{qr{Hbr, o[peAenesne r(oropbrx Eayro B 1271

Srlr suaqeHr'rfl Mbr colocraBr{rru co 3HaqeHr.rflMuw(Dr) uw (D2) a cnexrpe 54 psc ctreKr-
parlbHoro rl4rla KO V, Ha puc. 5 npegcraaleHbr, couracHo [15] , [3MeHeHr,rfl clrflbr a6cop6-
UlIii Dl u Dz Y 3Be3A rI'lIIoB G5-K3 cBerl,IMocrefi V u IV u orMeqeHo noJroxeHr{e 54 Psc
Ha 3rofi ArlarpaMMe, Kar nuguo lr3 prlc. 5, a6cop6uwr D1 n D2 ycr,rJrr,rBarorcfl co crreKrpaJrb-
HbIM TI'InoM, Ho 3ra 3aBrlclaMocrb Heol{Ho3HaqHafi rJraBHbrM o6pa3oM BcrreAcrBl,re .pa3rlrr-
qHiI coAepxanus. Harpufr.. 3Q0err cBerl,IMocrr.r Ha EdarpaMMe pr{c. 5 orprqarentnui,
r,e. cfirra a6cop6Urafi y 3Be3[ [V Hevuoro MeHbue, qeM y 3Be3A V. flonoxeuue 3Be3[br
54 Psc Ha pvrc. 5 coornercrByer 3Be3,qaM rr,rfia KO V c HopMiurbHbrM co[epxaHr,reM Har-
pwF,, LlzwepeHl,Ifl sKBHBaJIeHrHbrx runpLIH y 54 Psc, npoBe[eHHbre HaMl,t c roi xe alnapa-
rypoi, qro lr Arrn V 368 Cep, sanu W(D1) = 2,O4 L, W (Dz) = 1,44 A. Taruu o6pa-
3oM, I/(D,) n lU(Dr) y 54 Psc 6omrue, uevr y V368Cep sa 15-30%, u ua ocuora-
Hr,rr,r 3roro, a raKxe puc. 5 MoxHo B orHoureHlrr,r v 368 Cep cgelarr cJreAyroxue BbrBo-
arr: l) y 3Be3AbI Her cyxrecrBeHHbrx orlruafi cleKrprrrrbHoro rr.rra or KO x coAepxa-
ru'L Na or HopMiulbuoro; 2) rruuuu Dr, Dz HeMHoro ocla6neH6 Bcrre,qcrBrle HaJroxe-
}Ivlfl Llx 3MI{CC}IOHHbIX KOMIOHeHTOB I,IJII{ )I(e BCneACTBI4e TOrO, qTO CBeTI4MOCTb 3Be3AbI
ue V, a [V.

Ha pr'rc. 2 npegcraaleHbl Kourypbr rrlutuur I1o r cnercrpax V 368 Cep w 54 Psc no ua-
ruuNr ua6lroAeHuflM. .Il.ux roro vro6u cpaaul,trb KoHTypbr, Mr,r pac[MpIanu na6nrogaeuufr
KoHryp y 54Psc tro cKopocrr,r us,ini = 25 fiilc. Kar nuguo u3 puc,2, alcopfirluouuax
2. L[saecrilnKAO 
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1r4n\1fl. -Ilo n cnexrpe V 368 Cep aanorneHa srvuccuefr. IlocpegcraoM BbIrMraHHfl KoHry'

poB Mbr oIIpeEenI,Inu sKBuBiIJIeHTHyIo uupLIHy Ho-ewuccnu y V SOS Cep, pannyrc 0,75 A.

Bn[g*r.Ir K groMy 3Haqeur,rrc sKBI,IBi]rreHrHbre urHp[HbI Ho'srvrutccuw 6rulu HafiEeuu

EJrfl rlflrggcrHbrx oALIHoqHbIx 3Be3A AB Dor N LQ Hya [16' 17] , ]I npl{ 3roM 6bIJI cEeJIaH

B brB oA, uro .I/o -olttl.I ccua xpo vto cSe pHo ro lr pou cxo xIeHIlfl .

Ha pr,rc. 4 lpegcraaneH Kouryp JtyrwLl1 Lill,6707 B creKrpe v 368 Cep, Cletryer or'
*errro, uro nrtrt LiII6707 cIIrIbHee, I{eM coceAHflff' Itvt:fivtfr CaItr6717, qro Ha6IIIo'

Aaerca Jrllub B pegKr,rx cnyqaffx r,r cBr,rtrerenbcrByer 06 or{eHb BbIcoKoM odulvtu illlrt4fl,.

Tarcuv o6pasorra, B cnyqae V368Cep rru:allrfl. Lil).6707 HaMHoro cI,IJIbHee, r{eM y o6blq-

Hbrx 3Be3A, u flogroMy oHa He Moxer 6rrrr oroxgecrBrleHa c 6reHEofi, sKnloqarcueft

lvtur4tl FeI).6707,44 u VI).6708,10 A, rolopble, BepofrHo, HaMHoIo cla6ee. IIIa ox'
Br.{BirJreHrHoft 11Mp]tHbI 1tr4lt4r4 ].6707 MbI [ony{'IJII'I 3HaqeH}Ie 288 naA. .IIls sseeErl

HD 224085 rnrla K2 IV-V Oorr [18] orpeAenl'Ir cyMMapHylo 3KBI'IBaIIeHrHyIo ufl-
puuy nr.rrrrfi Fel\6707,44 u VI).6708,10 rcax 5l vrA, I'I 3ro 3HaqeHlle Moxer paccMar-

pr.rBarbcfl KaK BepxHlrfi npeger B npegnorloxeHl{I{, .rro JIttHI,Ifl LiI},6707 coBep[reHHo

orcyrcrByer y HD 224085.
CogepxaHne r14rufi.B arr"roc$epe V 368 Cep Mbr orlpegelrultv Ha ocHoBe aHaIIH3a, IIpo-

BeAeHHoro .Il,yuxauou t19] plrs s"esU c oQQercrraublMll reMlleparyp_am1 feff 50q0-
6000 K, rpaBr,rraurroHHblMlr ycKopeHrlrffMr.r B rrpeAenax l$g = 44,5, B [20] gJIl AB Dor

6urru npnuxrbr 3HaqeHr,rr Teft = 5000 K fr l8g = 4,0.8 f19,20] a$ucneubl 3KBuBaJIeHr'

Hbre u[IpI,IHbr III,IH]IS LiI].6707 c HCIIoJIr3oBaHI'IeM MoEeneft aruocQep, [r ytMrblBaIlacb

roHKafl cTpyKrypa 3roft [I,IHI,I]I, a B [20] 6rut tarXe yqTeH BKrta[ B 3KBI'IBAIIeHTHyIo

rrrrplrHy nnnui FeI).6705 ,ll, 6707 A3, 6710,32. Jlrra v 368 Cep uanau 6ruu rpl{Hfl'

rb; 3H;rreHI,Ifl Teft = 5100 K, coorBercrByloueft cleKrpillbHoMy ruuy KO V no $oto'
MeTpr.IlI B IIoloCaX BYRI , W lgg B IIpeAeJIax 4-4,5, CoorReT6rBylorqero CBeTlIIvlOc'

rar,a IV-V. flo srsunanentnoft il.rprtre W (f'6707) = 288 rt'rA sa ocHoBe [19] 6ruto

o[pe,qerleHo 3HaqeHI,Ie lgff(Li) = 30 s uIKaIIe cogepxanufr, s 
-roropoft EJIfl BoAopo[a

lgry(H) - 12. Yqer BKrraAa B oKBr,rB{rJIeHrHyIo luupl'IHyruturul,Fel^,6707,43, glx roropofi

,iprniro 3HaqeHHe 50r.aA, roHl'Ixaer lg'^i (Li) na 04' Ecnu npuulrb Terr = 5300 K' uto

.oorr.r.r"yer rl,Iny KO V, ro lgy'/(Li) noarguaercff Ha 04, Iloqru raKoft xe pe3yllbrar

ronyqaercs rrplr orpeAerennr,r cogepxarms Li y v368 Cep na o_cnoBe l2Ol , u no3roMy

oKoHqareJlbHo AJII V 368 Cep naur 6umo rrpllHflTo 3Har{eHI'Ie lg// (Li) = 3,0 I 0,4, 1o
cqeur 6ulrgro K orIeHKe saqaJrbHoro KocMllqecKoro coAepxaHun lgN(Li) = 3,3 t 0,1

no [21]. Cnegyer raKxe orMerurb' qro Erfl AB Dor ra LQ Hya e [19, 20] floryqeHbl

aoAap^u"r" Li noqu.I raK6e xe, KaK oflpegerlennble HaMI'I EIIfl V 368 Cep, xorl oHI{

pu"arurpr"urorcfl B [19, 201 xar ueo6u,mo BbrcoKl{e EIff 3Be3[ fl.rnoa G8V-KOV.- 
Ha oCHosaHI{LI Ha[II4x onpegeleunft QOtovrerpuuecKoro fiepl{oAa I'I IpOeKU]II{ CKO'

pocrr{ BpaIIIeH}Ifl MbI ctrenanl{ oIIeHKLI paMyca V 368 Cep IIo coorHoIIIeHI'Irc

I
R- 

-Pt),
rge P - tfororuerpuuecKlrfr nepfiog r.r u - 3KBarop]IiIIIbHafl CKopocrb npaqerrrx. flora'

,arn P = 1d,57 yr ranonory" urraro u npoeKUUIc cKopocru usini = 25 xvlc, noIIyql'IM

R = 0,8 Ro , {ro xopouo coorBercrByer crleKrpaJlbHoMy ruuy KOV' Ecnu yuecrr, uro

nau$oree BepoflTHoe 
^rrurr"r, sini = 0,7, ro cJleryer IIpI{Hflrb u = 36 rna/c, n rorga

R = 1,lRo. 3rnrra ADyM 3HaqegfiflM pall.ltyca npu oQ$eKrI'IBHofi reM[IeparyPe 5100K

coorBercrByror a6conrorurre Br43yulrlbubre r,elnwt**t My 6^9 vr 5m,2, 14, rlpuHl'rMafl

Br,rEI{Myro BeJrr4tMHy 7^,5, totrywtM 3HaqeHr,Ifl paCCtOannfi 2O u 29 urc. AHalonaqso

Ntfr naprogu 2d ,75 floflyrlaeM 3HaqeHI'Ifl paEI'IycoB: 1 ,4 Ro u 2R"; a6colrctnrtx

Bu3yilrrbubrxBeJII,IqI,IH: 4^,8 u 4^,0; paccroxruft: 35 r 50 ur'
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Hauu orrpeEerIeHl'Ifl nyueaoft crcopocrlr, cKopocrl{ BparrleHr,rfl, c[egTpilJlbHoro
runa, Ho'elntcsnv il coAepxaHll{ rl}Irr.r.f, [oKa3trsarcr 6onriloe cxogcrBo V 368 t"p a ,r-
KHMIi oS{HOrrHbrMr.r 6ucrpoupaulabr4{Mr.rc.f, 3Be3EaMr{,Kar AB Dor n LQ Hya, xaparre-
pIrcrI{KI{ Koropblx npl{BoEfircff a ll7, 221 . nla roro .Iro6rr [por{3Becrr,r cpaBxeHr.re c Kr.r.
HeMarr{qecKHMr{ XapaKrepr,rcrr.rKaMH ul rpylnbr 3Be3E, B Koropyrc axoEar AB Doru LQ Hya, MbI orIpeEeJIuJILI KoMrIoHeHrbr npocrpaucrseHHofi c^opoc* V 368 Cep. flpr.r-
H.f,B SHaqeHr.ra nyueaori cKopoc.ru - 16 rrra/c, KoMrroHeHros coficrseggoro gui*"rr"
(cornacuo SAo catalogud) Iro = 0s,0731 , lt6 = 0,087 r,r paccroflHlre 30 ur, Mbr rrony-
III'rJrlI crleAylouue 3HaqeHl{f, KoM[oHeHToB [pocrpaHcrseHxofi cKopocrr{ (xna/c) : IJ = _22,
Y = 18, W = 4, Oru gooonruo 6nrgru K 3narreHr,r.f,M, raft4enxrura Orienorra t23lErf, rpynrlbr llneag: u= -ll + 9, v = -25,11 = -8 t8. Tarurra o6paaou,v36gbep,
BepoETHo, Moxer 6rrtr orgeceHa K rpynfle o,q{HorlHbrx fif,TH]Icrbrx 3Be3,q, [pl{Hapexa-
urlx K Jlorcaannoft Accoqnauua. IlpocrpaucrreHHbre ABr,rxeH]rfl 3Be3A ,rofi ,pynnu,
cxoAHbr c ABr.rxeHr.rflMr.r rpynrrbr [InesA u accolluzramft Tau_Aur u Sco_Cen.c gpyroi cropoHbr, v 368 cep [o cBor,rM xapaKrepr,rcrr.rKaM Moxer 6urr orHefe-
Ha K 3BesAaM' HaxoEaI{}IMcfl B craEuiifi sBoJIIoq[u nocr-T Tau. Xaparreptrcrr,rKu 3Be3A
runa rocr-T Tau 6rtnn oflpeEeflexbl BlepBbre Xep6urovr f24f : zr.eusarreHrHafl rrrkpr{Ha
Ho'ewuccuw He [peBblluaer 19 Aj 4PYrre o[rI{rIecKLIe 3Muccr,ror{Hbre iltlwu4, KpoMeI! ! K, orcyrcrBylor; Irwtiff,tr LiII67O7 neo6rtl{Ho crrlrbHa. Ilo:guee Banrrepona u gp.
[25] , crporraoM I'I Ep. [26] 6rtno nafigeno oKorro 60 rarrx 3Be3A B accol(fiau]u.r
Tau-Aur. Kporue xapaKreprrcrr{K, yKa3aHH,x Xep6rrou, n t2s1 ouro 

"orufrr*JnoI'eHTreHoBcKoe I{3rIytIeHlIe n 6ucrpoe oceBoe Bparrleuue co cKopocr.trrvnr usini oi SO go
75 rclalc y 6onruuucrBa gBe3A. B 1261 6rulo noraeago, rrro oKoJro 20% eaezg r*"ro,llg6rrrru u3ny\euufr. Ha Mr{He goffrir 2,2 wxvt, cB}r,qereJrbcrByrouue o Hutt4tmu oKorro-
3Be3[Hbrx o6onoverc, 

11- 
qlo rto rcpafinefi Mepe qacrb ur 60 sneig co cla6ofi Ho_evrnccueiru cnn'roft nuwteir LilL6707 r.rMeror nospacr nopagrca 107 rrer Ir rrp€ECraBlapr 3Bo-

JIIoulIoHHyrc craAulo 6onee nosgnlorc, qeM craailfl T Tau, cJregoBareJrbHo, oHI,t .f,BJlflrcTcff
3Be3EaMr4 uocr-T Tau. Tarcnu o6pasou, MoxHo 3aKJrrorurb, qro n V :o-g cep ,ro"rr",nocr-T Tau usrrrlrcrofi saesgofi oKpecrHocrefr Conrua, [pr.rHaElexaueft r Jloralrnofi
Accouuauuu.
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,PKOCTb UEHTPAIIbHOFT OENACTI4

TANAKTHKI,I NGC 1275 B 1982_1987 TT.

H.H. Mepryrona, JIJI. Merux, H.H. flpotutx

Ha oqrosaHuu AaHHbrx sa6mo[esnfi, [poBegeHHbrx aBTopaMI{ s 1982-1987 rr. Ha ?eJlecKone A3T-11,

BgrtrlrcleuBr noroxn ustry\elur- rr cBer[Mocrl4 " 
arrccttorrstx ltttlvtflx UB, lO ilI] I 4959-+ 1091i

r{ B HerrpepbrBHoM cneKrpe I - 5200 A uestpanrnofi o6nacru ceft@epto'acxofi rarnr<ruKl'I NGC 1275

gru""rpiJ 10", Cperuree 3HaqeHfie floroKa rro tra]rHbrM uaurlrx ua6nroEesufi ga sTor rlepl{otr (35 tto-
rrefi Ha6mo[eHuft) s rgHrsi Uu - 2,1 . 10-1r' spr/(c. cM'), [OIII] -.7,1 l0-13 epr/(c'crvr2),
B KoHrr.rrryvMe (tr",r, = 5200 a) - O,fa ' 10-r4t epr/(c.crra' .A). [Io ua6moEenr'rsM (30 Hoqefi)

B.M. Jftororo ilr[ = 5500 A) cpeAHee 3HaqeHr.re [oToKa B HerIpepbIBHoM c[eKTpe paBHo

0,g5.10-14 epr/(clcu,.A). Xaparrep r&MeHeHr.r[ spKocr[ 3a yKa3aHHblft [epHoE r o6oux pa-

Eax Ha6rnoAenufi 6rrn oEr,rHaKoB. Ilorryuguurre 3HaqeH[t rroroKoB xapaKTepI{3yPT ,Epo rarIaKT[KI'I

, ,urn*y"ta 6necra, KorAa spKocg qelirpanbgoft o6nacu'r raJraKTuKIl g 1'5-2'0 pa3a MeH-b11l-er^qeM

B neplroA ee aKrHBHoro 
"o""o"n-r.rs. 

Ilo cserfirraocrlr B 3Mrrccr{oH}tblx !yy"* flp' [O IIII ' 14959+50074

r{ B HerrpepbrBHoM crreKrpe rreHrpanbH4rr o6nacrr raJIaKrI.tKI{ NGC 1275 cpaBHI'IMa c 6nr'rxaftrunruu xsa-
3apaMI{.

THE BRIGHTMSS OF NGC 1275 GALAXY CENTRAL REGION IN 1982-1987, bt I/.I. M9rku.!o;

,o,i.i urtit , t.t. honik. The fluxes and luminosities in the emission linesr/p., lo II-]^) 4959-5007 A

and in the continuum (I - 5200 A) of NGC 1275 Seyfert galaxy central region of 10" diameter have

been calculated. The observational iata were obtalted by the artthors in 1982-1987 at the telescope

AZT-ll. The averase value of flux in this period was n Hg - 2,1 'l}-t 3 ergi(s'cm21, in [O III] -
7-1-.-lg;ierg/(si-cmr)and in continuum - 0,98.1Or4erg/(s.cm'z.A)(35 nightsof observations).

fi-re erer"ge .or,iirruu, flrix according to V.M. Lyutyi observations (30 nights of observations, Ie6 -55004)
;il"iri;,"b,br.10-ra erg/(s.cm".A). The behaviour of the brightness was the same for both series

<ou6 
"nO 

V, Lyutyit) of-observations. These obtained values characterize the galaxy nucleus in its b:ig-

htness minimum: it was in continuum 1,5-2,0 times less, than the brightness in its active state. The

;i;;i"; r";r np, g IIII , 4959-5007 A and continuum luminosities of central region of NGC 1275

galaxy nucleus ar6 comparable with the same of the nearest weak quasars'

Ha6nrogeHr,rs qenrpalunofi o6[acrr,I ceftQeptorc*oft raraKrLIKLI NGC 1275 s pta$par-

Me 10" nporogranracn s 1982-1987 rr. ua l,25-rraetpoeoM rerlecKolle A3T-11 Kpurvr'

cKoft acrp;Ou3lluecKofi o6cepBaroplffi co cKaHLIpyPuII'IM crleKrpoMerpoM ACII'38 a pe-

xllMe cqera-$orouoa' B xaxgoft Ir3 Tpex cIIeKTplLIbHh-Ix trofloc' ueHTpI'IpoBaHHbIx Ha 06-

Jracrr.r eMtrcclroHHbrx nwuh HB, [O IU 14950 + 5007 A n o6nacrr HenpepblBHoro cIIeKr'

pa tr - 5200A, 3a 35 Hoqefi 6ruto uonyueHo rlo 379 oueHor rpKocrl'I fltrpa ranaKrl'IKn

i s6xoguofi uerrbro A]. = 80A. 3a ogHy Hoqb 6blro roryrleHo or I .[o 30 rsueperulfi.
Ha6rrcEerula [poBorylr,rcb MeroEoM praQSepenrruarlbHofi Qotouerpru ro orHolueHl'Im

K 3Be3Ee cpaBHeHr{fl C2 [1] (V = l2m3l , B*V = 0n,58), pacroroxeHuoft Ha paccro-

fiwfl1- 7' or flEpa ranarcrurcu. MeroEnxa r,r3MepeHI,I[ !I pe3yJrbrarbl orly6lrllKoranrr [2-6] .

3rn ganHge no3BoJrflrcT oflpegerrr,rrb rtoroKLI3[yqeHIlHuenTpalruoft o6nacrll TIIJIaKT]I-

rcr NGC 1275 s a6conrorsofi ruKarre eEl,Irtr{q B oM}Icc[oHHbIx J]LIH[f,x I{ HerIpepbIBHoM

crreKrpe. IIpr arou EJra 3Be3Ebr c v = 0m ().16 =^5500A), cornacuo [7] ,BeruqrHa ro'
,oru, o6nacrn \ 5500 A 6rrra rpl{Hflra 3;75 ' iO-e opr/ (c ' cM'z' A ) '

OoroenercrpuqecKr,re UBV-ualttwleHr{fl ueHrparlbublx o6nacreft rarlaKrllK perynflpHo

36



flpoBoEflrcE B"M, J]rcrrrrra [1,8-10] .Ilpegcraanfler r.rurepec cpaBueHr{e ycpe[HeHHbrx
3a Horlb [oroKoB I'I3JIyqeHI,Ifl t{Apa ranaKrr{Kr,r NC,C 1275 B HenpepbrBHoM clleKrpe,
rloJryqeHHbrx HaMr,r 3a 35 Ho.iei u B.M. rLorr,lu :a 30 Houefr, ga oouifi r{Hrepaiur 

"prra-ru Ha6rro4esuir 1982-1987 rr. Pasee a [5] rrtr aHaJrrr3rrpoBarru o6a uacclrra ganror*
(xauu u B.M, JLororo) nyrerra ilocrpoeHurr rucrorpaMM c Uenbro rrpoBepKr,r lrpel(trolroxe-
HrrE o HopM:rJrbHoM paclperleur4u loryrreuribrx prrgoB rr3MepeHufi. riopvru puanprgrrauro
.IAHHbIX CPABHI,IBAEMbIX PfiAOB OKA3AITACb ,PYrOP6OI,I rArc NO HAIIMM, TAK I4 11O IIAHHI,IMB'M, Jltororo' lfuxe MbI npI{BoEJ.Ira cpaBneur{e 3rr{x paIIoB n a6co;rpruofr rurcaae egu-uuq' Ilororu noryqeHbl HaMI{ Lt B,M, Ilmrurur s ftrnsrrax crreKrpiurbHbrx r,rHTepBanax:
coorBercrBeHuo )' = 52004 u tr = 5500A ($rnrrp V). trnn cpanHer{r,rfl rroroKoB ri3rry-qeHr,rff ffnpa raJraKrr.rKrr NGC j275 AaHHbre ua6nrogelrufr B.M. J1ororo, nonyr.nrrup u
cl'IcreMe B, v c 4naoparrvror.r ${aMerpoM 2'1",6unu [epecwraHbr Entr Ar.rao-paraMbrllrr-aMerpoM 

-1-0-"' 
IIpu 3roM I'Iclrorlb3oBiIrIHcb pe3ynbrarbr MHoroarreprypHbrx ua6nrc4e-wrir t'gpa NC,C 1275 A,B. 3acosa u B.M. lrorb.o [11].Ilocne sroro or]rcaHgbrM Bbrrre

cuoco6ot't rpKocrl'I agpa NGC 127'5 a 3Be3EHbrx BeJrr.rruxax 6ruru nepecwrraHbr B e4r.r-Hraurr spr/(c,crui'A). rlepecqer rroroKoB H3nyqeHr.E fl[pa or tr5500A rc tr5200A cyqeroM BV-Eauul'i,x [oKa3aJ], qro [olyqeHubre [oflpaBKr,r B 3KcrpeMrurbHbrx cr]riarrx
AocrlrraloT 10%, Ms He yBepeHbr, qro B 3TI4x clyr{aflx He cKa3blBaercfl HecKoJIbKo pa3-
\u' rleHrpHpoBKa 4ra$parv IIpI{ MHoroareprypHbrx Ha6rmgeuuax A.B, 3acosa LtB,M. Jftororo, Ilpra ua6rroaeursx c &{a6pai^aar, prrnor, lrurrrpou Mor.yr 6rrrrpa3,ble Hyrrb'[yHKTbr' Koropbre rpy,Ho yrrecrb. noarovy cpaB'er{Ee [oroKoB rreHrpanb-uofi o6nacru rirrraKTr.rKlr NGC r27a gnr ,qua$parrrarr 10,,'ro'ru*r*EaHHr,rM r B,M. Jlxl-TO.O MbI IlpoBen,n B Tex uBeroBblx c,oTeMax, B KOTOpbrx BerMCb Ha6lrcAeaus, T.e. co-orBercrBe'Ho 15200 A u tr5500 A. rn, [JBV-gauur,rx r4pu .-u*rrxu NGC r275, notry-qeHgbrx c gua{paruoir 27", B.M. Jftorrui [1] npr,rBoEur oruu6rcy tO*,02. n puc.*ffi-saeMrtfi I{HTepBan BpeMeH[ sEpo rarraKTl4Kr{ 6ruo oqeHb cna6rr*r, }r orHorueHr,rrr
BetrrquH rroroKoB ero r.r3rryqeHrax e guaQpamrax 10,, u 27,, s cpeArjeM 

"Oaruurrr, 
0,30,floaronay Ar'fi BbIIIHcJIeHI{oro s 10" gua0parNre floroKa l{3rryqeHr.rf, Mbr rrpr,rH,nr.r Be-lLrrMHy ouwt6t<u + 6%,

fua raxgoro I'I3 pflAoB na6lro,qeHufr 6rua noryueHbr rrpfiMbre perpecculr r,r Bbrrr,c-lenu xosQQI{IIIIeHTbI KoppeJIEqI{lI (r) aprocrr.r qeurpuluuoi o6racru rarraKTrzKr,r r,r Bpe-NIeHr'r. Orasalocb, qTo Koppeflflrllllr Her: / = 0,1 + 
-0,2; 

pa;;,,t He rroKa3alru ll,rueinoii3aBr,Icr,rMocrlr rpKocrr,r or BpeMeHI,r. Cpe4HexBagparrnrroa orKrroHeHl4e o&Horo 3t{a_qeHr'rff Be[[qr4urr r6rora r43l.yqeltfr. or cpe[Hero 3uaqeHrrfl rro AaHHbrM B.M. Jl0rorococraBnffer ! l3%. tro Ha[tr{M EaHHbrM ! 14% u 30% _ npl,t guaQparrrae Mar\,rerpoM5"' I4eNIeHeHvltt co BpeMeHeM ycperl,eHnbrx-sa Hoqb rroroKoB r{3flyqe',nfl qeurparrHorr
o6nacru riuraKrr,rKlr lt-<;c tzzs ;.;;;p;*-J0" npegcraureHbr Ha pr4cyHKe. crcrenaaruqe_cKoro xotra B [I3MeHeII]tflx ner. lltuerotcfl TorIbKo orAerlbHbre ocra6rerus flpKocrr{rlpoAoJlx[rerrbHocrbro or 

. 
HecKo]rbKr,rx rreEerrb Ao MecflueB, Han6o,inuree yriri_r-Hue ffpKocrl'I (s 7,7 pa:a) orrvrevaJlocb ABaxAbr B reqeHr{e Ham,rx ua6rrogeurfi Lr ow1pa3-yB,M,Jhororo.

3a o6cy44aerr*rfi uepr,ro[ BpeMe'r.r 6ruo rpr o6uux uorua Ha6lro[en,fi. B ra6n. IMbI 
_ 
IIpIrBoEIlM cpeEllr{e Be[[rrLrHbI rIoToKoB Ir3Jryr{eHHfl (eurpalnnofr o6lacrn raJraKTr,r-xu NGC 1275 pasrtepor_10", uolyrreH,bre HaMr{ r,r B,M. Jko,iurur Er.E 3rr{x rpex uovefi,a TaKxe 3a Becb I1epl{oE' Karc augno lls raonaurr. cpaBl{I,rBaeMbre 3gaqeHufl HecKorrbKo oT-rrHrrarorcfl: HarrrH - B CpeAHeM 60lrure sa 25% [r.rr rpex uoqeri lr Arrfl Bcero Macc]rRaua6rrcgeurafi 1982-1987 n. - ua"l5%.

Taxru o6paaona, xapaKTep ltgtraenegufr Berr[rrl,ru IIoroKa I{3nyqeH}Iff qeurpalrHofro6uactu raIIaKrI'IK?I NGC 1275 B HeIIpepbrBHoM crreKrpe ro uadrrogerurana Ha'rrvr (x == 52004) u B'M. Jhororo (r = 550bh1 o4rn.r.os, pagru,tr{e B Hynb-rry'Kre Berr,q,oHrloroKoB, cocraBrrfroulee [pr{MepHo 15*20%, cBrrEererrbcrByer o6 ygo"rarBoparerb-HoM couracuu [anHbrx o6olrx cpaBrurBaeMbrx pfiEoB rra6nrogenufr,
flolyueHur,ie r{aMrr cpeAxx,re 3uaqeqrrfl lroroKa u3nyqeHrlfl r(eHrpalruoii o6llacrr ra-
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I,I3MeEeHI4S CO BpeMeHeM yCpeEIeHHEIX 3a HOqr' gnaqenuft noroKoB l{3JryqeHufi qg}rrpanrHofi

o6racru r{uIaKTI{Ku NGC 12?5 E}IaMerpoM 10" no Apnurtrta
,-B.M.Jhor-oro(IaO=sSoOe;[lOI;2-HJA'Meprvnosoft'II'[I'Merur'I{'U'Ilpoxnx

(I -s200 A) [2-6 I. __^a--^-^1q.i.
trImrrr noraeuBarcT cpe,4rlre 3HatleHns rtoroKoB u3'rytregut 3a Becb nepuoa na6nroaexnft; BeprI{K:l'Ib'

Hbte qepToqKH y roqeK _ cpg$IeKDaApargr[Ible oTr<DoHeSI{, oT cpeEllero 3a Horlb 3HaqeHH,l; qepToqKH

orcyrcrByrcT' xorga orun6xu He npenblruanr pa3MepoB ToqKn
- - ;; - Lp"wm oruu6ra Anr ABHnbrx B.M, ,Ilrororo (cr'l' terct)

rraKruKlr NGC 1275 pa3MepoM 10" 3a IIeproE 1982-1987 rr' (0,85-088)X

iiO:iArprl(c.c#. A)'- xaparrepnrylor ee Bo BpeMfl iraunuuyva 6recrca flApa. Pe-

3yllbrarbi nrvrepenrfi rloroKoB lr3flyrleHllfl flEpa ralaKTlIKI'I NGC 1275 s ero aKrI'IBHofi

Saoe uproegenrr s [12-15]. Heroropue I{3 3rllx pe3yIlbraroB MbI gpaBHI'IIIH c HaIIrI'IMI'I

(r"Or,'2). Karc cfleEyer Ng raffIuUu, B aKrl'IBHbrft uepnoA flpKocrb UeHrpiIIIbHofi 06-

nacrn 6ruta B I ,5 -2 ,O pa3a 6oJlbure ' 
qeM B rlepltoA MI'IHI{MyMa 6recra '

Cpegxue 3Harleuufl IIoroKoB Ueurpilllbnoft o6lacrn rIIIIaKII'IKI'I NGC 1275 a E'I'Ia$par'

Me i0'i B sMr,rcclroHHbrx flr,rHr,rflx HB u lO IU ).4959 + 5007 A, aut'mcneuHble HaMI'I EIfl
Bcero KHrepBaJIa BpeMeHu 1982-1987 rr., npllneAeHbl B ra6n.3 BMecre c EaHHbIMI'I' lro'

flyrre'HbrM; ur sioft rarIaKrrrKI'I EpyrI{MI'I aBropaMu B pa3Hoe BpeMfl' 3Aecn' raK xe'

KAK I'I B CIYqAE HEIIPEPbIBHOTO CIIEKTPA, HAIII}T PE3YIIbTATbI OTHOCflTCfl K MI'IHIIMYMY

6xecra flApa ralaKTytKr4, a BCe Epyrlle - K aKTI,IBHOft erO Qaae, K coxalensrc, B cllyqae

rrr,rglrftHeJlb3f,npoBecr[' cpaarUttelbnblft aHaJII{3 TaKoro xe poEa' KaK 6bln CASIIaH A'Ifl

loToKoB B He[pepbrBHOM C[eKrpe. 3ro cssgaHo c Bo3MOXHbIMI',I 6Olrltrt\4l{ pacxox-

AeHr{ffMlr HyIIb-IIyHKroB KaXEoro I{3 oflpegeneul{fi' B qaCTHOCTII' flOlyqeHnbli HaMu HyJIb'

IyHKT AJIfl noroKOB He[pepblBHoro CIIeKTpa EqIIXSH 6rtrr orneCeH II K IIoToKaM B 9MI'1c'

clroggbrx rrr,rHrrtx, ,,". nprt.g.HHble B ,i!t. Z IIoroKu Ntfl Hp I{ [O III] Ntfl' 1982-

1987 rr, EonxHbI 6rttr yvrenrilIeHbl Ha l5-20Vo. Yqer raxofi [oupaBKI'I noKa3aII' qro

B Mr,rHI,IMyMe 6rlecKa fl[pa ero fpKocrb B IIlIHI{flx [O III] 6rna necrollbKo HI{xe'

qeM B rreplroA aKTHBHOTO COCTOflHT{E, HO na CKOIIbKO IM)I(e' CKa3aTb TpyAHO' TaK Xe'

KaK Cyru,ITb O CXOACTBS I,In[ pa3JII'IIMI'I 3HaqeHI'Ifr 11OTOKOB, IIpI'IBeAeHHbIX B 9TOfi Ta6-

,,]ilIe, BOIIbIIIue pa3[11t{Ua B HyIIb-IIyHKTax IIOToKOB B 3MI'ICCIIoHHrIX JII'IHlIfix MoryT 6}'ITb

cBf3aHbI c pa3HbIMI,l ypoBHflMI,I [pI,IHEToro KouTI,IHyyMa IIp}I oIIpeEe[.*1_'1"-]:::"-.'
Jrr,rnllflx. EcrecrgeuHo, ouru6rcu 6ygyr 6onuue cKa3blBarbcfl Ha M:IrIbIx BerlurgHax tro-

roKoB rIr.tHI,Iu trIB tt MeHbIIIe - Ha BeIIlIquHax lroroKor ltt4u1g1h [O III] , x_otorr'te cpan'

IMMbr C Bellrrl4noft [oToKa HenpepblBHoro C[eKTpa B HHrepBiU]e A,III'IH BoIIH 80 A'
Moxrro[peAIIo[oxlITb,rITopa3III{tM8B[poBeEeHI,I[HeIIpepbIBHorocIIeKTpaaBTopaM}I
MOryT BHeCTII HeO[peI{eJreHHOCTb B BeJII4IMHbI IIOTOKOB r3nyqeHl',If B JII{H}II{ HB

yo IOO%,a B rlllul,Iflx [O IU _. He 6oree 30-50%'
B ra6r.4 uu IpI,IB9EI,IM cBeTI{MocTu uenTpi}JlbHoil o6[acTI,I T,IJIaKT}IKI{ NGC 1275

puJrrepo* o; i;;--oo'ro""120-3,5 rur<) a aMIrcclIoHHbIx TIIIHI'IflX HB u' IO III] 14959 +

i SOOZ A, xar cpeEgue, floflyqeHHbre IIo BceM 3HarIeHI'IrlM goroKoB, npI'IBeEeHHbIM

B Ta6[, 3, flpnuan paccToflHl.re AO TIIJIaKI?IKI,I paBHbIM 75 Mlr' Cset[Naoctu B HeIIpepbIB-

HOM CrreKTpe olpetrelreHbr no EaHHbrM Ta6,1. 1, 143 KOTOpOft B3flTbI 3gar{eHl',Ifi noToKoB

, napro,ui KaK Mr.rHr,rMrrlbHoro 6[eCKa f,trpa, TaK I,I ero 6Onee aKTUBHoro COCTOflHI'ff'
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Ta6naua I
cparxeune Berrrq,r noroKa usryrexrx qexrpanrHofi o6nacrr NGc r27s paruepou r0,,

B HerrpepbrB,oM crreKrpe, noryseHHbrx s l9g2_I9g7 rr. pa3'brMr{ urrop"rn

Epla

l5.I 85
1r .x 86
7. XII 86
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0,86
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1,1 I
1,01
1,0'7
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FuMr
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Ta6tuua 2

Ilororn r3JryqeHm qexrpanruoft o6lacru raJraKr[K[ NGC I27S

Aara

(i'1) r nenpeprlrBHoM cnexrpe

l'la 6nro4arerrr.r

1966-1967 n.

ao 1970 r.
23.|X 197 4 r.

9.X 197 4 r.
1982-1987 rr.

1982- 1987 rr.

7"
10"

7'
10"

10"

s263
s350
5 550
5400
5190
5 210

5300
5500

s200

1,56
1,50
1,51
2,35
1,90
1,88

2,30
0,85

0,98
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Bauunep [13]
,[e Bprou, Capxeur
[14]

llungc, Oyx [15]
IIo EaIIHErMJIroro-
ro [10]
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Ilpoxrr (gaunax pa-
6ora)

Ta6nuua 3
llororu fl3JryqeHl'rfl qeurpalrxofi ooracrx NGC I275 B sMficclroHHr,rx runusx "trr , I0 r 3 

, epr/ (c , crr,r2 )

1,3
1,3

B"
7"

7'o
6,8

5,7

Auaepcon [12]
Bauunep [13]

Ag3vc, BugDraH [16]

Jlexa6pr. 1973 r.,
.fiurapr. 191ar. I
Mafr,. 197a r. J

7" ,5 -15t * 1,0

flexa6pt.1977 r. 6u 0,6 4,3 Banur<, Xexrr.raH [17]1982-1987 rr. 10,, 2,1 j,7 Mepxynona, Merur,t 0,1 r 0,3 Ilponrx
*fIpuwerIaHHe'PasLrepglra$parrrrrAnqaalrHoroo6rerraBcrarberoqlroHeyr(a3aH.
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Ta6nuua 4

CsernruOCrn qexlpalrnofi o6:raCru TaJTaKTHKH NGC 1275 pa3MepoM 6" - 10" B 3MHccHoHHbrx rHHHcx

NGC

QSO

t27 s

Ii p r, M e tt a H u e. B ra6naqe npuBeEeHbl HHTepBarIbt Cgeruttocrefi 6IHsrux KBa3apoB cornaclro [ 181'

B nOCreAHeu Clyrrae Mbr BoCrrOJIb3OBztlllCb 3HaqeHI,IrIMU IIOTOKOB' nOIyqeHHbIMU paHee

(go 1982 r,) pasnrrrvru aBropaMI,I rpI'I Ha6[IoEeHufx c Eua$parMaMI'I pa3MepaMn MeHbIIIe

i6';, lr, ,uory"ro, BI'IAH6, rlro no cBerI'IMocrH B 3MI'IcclIoHHbIx IIAHrflx Hp' Iolq]
L4959+5007 A u s He[pepbIBHoM creKrpe ueHrpilrlbHaa o6Jlacrb riIJIaKrI'tKI't NC'C 1275

cpaBHlIMa C 6[]r3KI,INtr'I KBa3apaMI',I'
^ 

Mrr ncrpense 6rarogapHrr B.M. Jlrcrorray 3a [peAocraBrleHl{e Ha6rlloEarerlbHoro MaTe'

puana tro dny6nr,rxorarrt, K.X. llynaery 3a [oIIe3HbIe 3aMeqaHI'If, a raKxe T'H' tlu'
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Hoa6pr, l99l r.
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ynK s23.85s

.UOCTOBEPHA JII,I EbICTPA' NEPEMEHHOCTb
gMI CCIIOHHOTO CTIEKTPA .flIIPA CEfiOEPTOBCKOff TANAKTHKI,I

NGG 1275 B ONTI4qECI(Ofi OEJIACTI4?
(O6oop pa6or Ll.[. Ilporulx, H.I,I. Mepxynorofi, JI.[I. Meurx)

K.K. Hyraen

-_Kpru-ruecru 
paccMorpeHbr AaHHbre Ha6nngeurat, nolyilelrHbre I,LH. IIpouNx (n), H,14. Mepxyloeofi

r.r H.I4, llpouur (Mn), n.[. Metlrr, H.l,l. Mepxynoaoft u I4.H. Ilpouur @Mn).
Ilpugeaesrt apryMeuTbl I,r cBl,I,qerenbcrBa B floJlb3y roro, qro yrBepxAeHrrg aBTopoB o oecnoprgovurx

,I3MeHeHutx noloKoB B pa.3peueHHbrx r,I 3ilrrperqeHHr,Ix Jrr{HUrx sMl,tccrroHHoro cleKTpa s[pa NGG 1275
Ha corHl4 rrpoueHToB Bcero JII,IU$ sa Eeo.f,TKr,r Mr,IHyr .f,Bnrrorcfl, cKopee Bcero, crleAcrBlrerra ouua6ox anna-
paTypHoro I,t MeTo[u'{ecKoro xapaKTepa.

..-ARE RAPID VARIATIONS OF THE OPTICAL EMISSION SPECTRA OF SEYFERT GALAXY
NGC 1275 NUCLEUS REAL? ,(Review of papers by I,I. pronik, N.I. Merculova, L.p. Metik),
b2t K.K. Chuvaev. The observational data by I.I. Pronik tpl, tl.t. Merkulova,'I.I. pronik (Mpj,if. l,f.tit,
N.I. Merkulova, I.I. Pronik (MMP) have been critically reviewed.

Arguments and evidences have been represented that the repeated statements of the authors about ran-
dom variations of the flow in permissible and forbidden lines oi the optical emission spectra of NGG lrr5
nucleus up-to hundreds percents on the time-scale of i -2 dozens of *inut"s ar", moit probably, the con-
sequence of instrumental and systematic errors.

I. Ilepenaennocrb I,IHTeHcI{BHocrei r,r npo$rnefi 3Mucc}roHHbrx [r,IH]ri B cneKTpax aKTrrB-
HbIx .EAep rarIaKTI,IK (Aflf) aBrlsercacleEcrBI,IeMorKrrr.rKa ra3a, oKpyxaoulero EApo, Ha
u3l&.IeHe}Jl,I,fl'u3[yqeHltrl UeHTpanbHOro]IcTortHI,IKa,sos6y6tramqero ra3, OuenrgHo, r11o XapaK-
TepHbIe BpeMeHa [epeMeHHocTlI ilwtstuir oflpegerlfrcr pa3Mepbr o6racrefr ra3a, B KoTopbrx
oH[, Bo3HIrKaIor. Pa3MepbI o6[acrefi $oprrarponannff rrupor(ux m,rHr,rfi 6onee roquo oflpeEe-
Jrf,IoTctr IIo BpeMeHaM 3ana3EbIBaHI,Is co6urufi B TII,IHI{ffx lro cpaBHen.rrc c cofibnr{flM}r B
KoHrI'IHyyMe. Taxuu o6pa3oM, BpeMeHH/Ie xapaKTepr{cu.rKrr [epeMeHHocrr4 Jrr,rHr,Ifi pa3-
JII{qHbIx SIIeM€HTOB' I'IMeIoUIux CBOI,I aToMHLrIe KOHCTaHTbI, HeCyT LIHQopMa[I4ro KaK o reo-
Merpr'Ilr ra3a oKoJro EEpa, TaK r,r o ero sualrvecrux xapaKTepllcrrrax. HnsopMa4[ro o Kr,rHe-
Marr,rKe fa3a Earor lrrupr,rHbr, rug upo$uuefi nw]Hwit lI lrx r{3MepeHlrtr co BpeMeHeM.

Kparrcoe I'I3rIoxeHI,Ie reoperl,rqecKlrx r{ Ha6flrcgurrnunuo acuexros [po6JreMbr, cBff3aH-
Hofi 

-c 
[epeMeHHocrblo 3MI,Icc]IoHHbIx JIITHI,TI, MoxHo Hafiru, HarIpI,IMep, a crarte Eoucape-

r.a [1] r.r a o6sope Ilerepcona [2] ,

B o6sope flerepcoua o6o6ulenu, B qacrHocrr,r, olyorrr{KoBaHrrbre AaHHbre o [epeMeH-
HocrI,I JrI,IHI4fi B ctreKTpax agep xan6onee l,r3yrleHubrx raJraKTI,tK r,r ofi]Icaua arung prnu" 6oro_
I'IoHI'I3aulIoHHafl MoEerIb (COM) , B pavrrcax otofi uroger]r HaxoAEr o6racHexue rrr*ro.rn.
ua6rrc[aeurre oco6enuocrr,r r,r3fiyr{arculero ra3a, Ha[pr{Mep, cyrr(ecrBeHHoe pa3[I,Ique pa3-
rraepon o6nacrefi o6pasoBalrllfi lruporrax (BIR) n ysxui (NLR) 3Mr.rcqroHnbrx rr4Hgft,
3arIa3,qbIBaHI'Ie co6urufr B 3Ml,IccI{oHHbrx rllrHutrx lro cpaBxeur4ro c co6rrruflMr,r B KoHT1r-
HyyMe r.r r,E.

B odsope rarxe o6parqeHo BHrIMarMe Ha pa3rrr,r,ryIe pa3MepoB .BIR, oqeru.rBaeMbrx r,r3
sa6troEerufi lr tro COM. Tarc, g.ra xoporuo uayueriuofi ceflseprorcrofi rirJraKrr,rKr.r
NGG 5548 BpeMfl 3ala3EbIBaHLIfl trlrtr HeKoropbrx rrr,rHrrft BbrcoKoro soioyxEeril{fl oKa3arrocb
ue 6onee l0 gueft. A, corracuo COM, pasrraep BLR s rarraKrr.rKax AorrxeH 6rnr ue ueuee
cBeroBoro roEa.

C gpyrofi cropogbr, pa3Mepbr NLR ws oqeHoK no C@M r{ r,r3 Ha6rrroEerufi 6nnxafrul.rx
TIUIAKII,IK COTNACYIOTCS MEXAY CO6Ofi r COCTABIIffIOT EECfiTK}I-COTHI,I CBCTOBbIX IICT,

MexgY TeM, B IEyx fiyrlaf,x 6ruu orMeqeHbr r,I3MeHeH[fi r,IHTeHcr{BHocrt1 Lgrur Irgpr,rHbr
rrl.Itrufi Bcero lrltllrb 3a HecKorlbKo rler:

a) r [3] coo6uleHo, wro y ralaxturu 3C 390.3g rerreH]re HecKorrbK]rxrrer flocrerrenHo
yMeHbrrraJrcfl [oroK B y3KHx KoMloHeurax rrr{Hr{fi Lrou Cly),,1549;
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6) g [a] orMe!{eHo yBerrqenl,Ie uupLIHbI nuruft IOIII] 14959 r tr 5007 BPoe 3a l0 rer.
Cregyer yrroMffHyrb erqe o pyx ny6nurawrx, B Koropblx coo6ualocb o nepeMeH'

Hocrlr Jrr{Hr{fi [OIU .

@aftpam ony6nurcoean B xypHalle "Nature" [5] crrgererbcrBa o 30-vunyrurtx [3Me-
Hewrsi npo<frreft rurufi [OIII]14959 u ].5007. (Tarur xe rlo 3rolvry rIoBoEy 6rur ony6lu'
KoBaH KoMMeHTapI,Ifr lacrerna [6] uog Ha3BaHI,IeM 'Cnextpu, Koropble HeBo3MoxHo

o6rrcr[Tb".) .lloaguee, B pesyrrbrare rrqareilbro BbmoJrHeHHbIx na6rroAeuaft, Oafiparut
o6napyxgln s o6flacrl,t fiEpa rarraKTr{Kr.rcrpyKTypubreAerurl{paauepou( l",unepeuennocru
upo$unefi rt,Inui srtgrrBarlacb, cl(opee Bcero, TeM, rlro Ha uIeJIb cnerrporpaSa [poeKTI'I'

poBUIlIcb pa3iILItIHbIe crpyKrypbl r o6ractt ngpa.

Korna.mrfi c coaBropaMr.r [7] o6napyx.ur u3MeHeHI,Ie [oroKa B JruHI,Irx [OIII] tr4959,

5007 cnerrpa flEpa rarIaKrLIKI{ Akn 120 BBoe 3a oEI'IH roA'

B cgng[ c [p[BeEeHHbrMr{ flpr,rMepaMr{ yMecruo HanoMHI,Irb pe3yrlbrarbl nonrrrox safiryt

KaKlIe-To Mexatu3Mbr, cnoco6rue o6ecnerlrrrb 6rrcrpyn [epeMeuHocrb rloroKoB t4rtlr BuEa

npo$nnefi yarnxnrrufi. Halpuuep, a Il] ynorrarnyrrt 3 tvrexarrsua:
l) yuer pom{ r.IHA/I$poBaHHoro [3fiyqeHllff [8,9] ;
2) yuer po;111 onr[r{ecK}r roJrcroro ra3a B 3alpeulenHblx rILIH}Itrx, Irro MoxHo oxl,lEarb

B pffAe cryuaer [10];-3) 
yqer uocneEcrsufi renrtosoft ueyoroi.nmocrlr rasa B rlorre xecrKoro nsnyucrulr [11,

121.
llepe.uueunbre MexaflI,I3Mbr, IIo-BI{IprMoMY, Moryr IIpI,IBoEIrb K flepeMeuHocrl{ y3K[Ix

rrrufi. OEnaxo apeueunire r.rHTepBirJrbr, Ha Koropbrx Aaxe ne6ortur{e u3MeHeruf, Mo$I[ 6bI

6rrrr saperncTpr{poBaHbr, rrpl{ Maxop[TapHbrx [pe,UIoloxeHl,Irx cocraB]IflIor He MeHee

Mecflla.
C gpyrofi croponbr, yxe HaKoIueH pfiE Aocraror[{o ror{Hbx ua6motrerufr [oroKoB B y3KI'Ix

Iyy,t17.ffx. OHtt csr,IgereflbcrByrcT o r{x rlocrotrIcrBe, [o uenrurefi MePe, E TeueHue HecKorlb'

Kr{x Mecf,ueB l2l , a nurmfr [OIII] 15007 qacro rrcrolb3yercr pga raln6poBK]1 IIrK:IrIbI

r.rnrencnruoctefr.

II. flepefigervr rerrepb K paccMorpeHr.rrc pf,Aa crateft 11, MII u MMII, rocBflIIeHHbIx I{3y-
rIeHr{Ki oM}rcc}IoHgoro cleKTpa f,Epa raJraKTr,rru NGC I275.Mtt He ytroMIIHa:rIa o H]Ix Ao
cl.rx flop rroroMy, .rro s rux fipr{BoAflTcfl pe3ynbrarbr o crorrb 6urcrprrx I,I 3Harr,ITerIbHbIx

r{3Meuenr{flx rroroKoB (urtu wteucuanoctefi) B gMr,rcclIonubrx rlrlHr,rtx, Koropble EeBo3-

Moxno oxr{Earb, r{cxop r43 }rMelotulxctr rrpeAcraBnerurfi o [prlpoAe AfI. Kpoue roro,
oHr{ c}Irrbno orrrr{qarorcfl or pesyJrbraToB, [olyqeHHbrx aBTopoM [13, 14] . 3ur o6ctosrem-
crtsa tl 6rurr noby,qlrerrbHbrM Mor[BoM Erfl paccMorperurr crarefr fI, MlI, MMII, cogepxa-
urr,rx EaHHbIe ga6nrcEemlft, wo6rr cocrisurr rlpe,q,craBrrenr,re o crerreHlr r,Ix trocroBepHocrl,I
lI [o[brTaTbcf, rIoHffTb [purMHy cTpallHbrx pe3yIIbTaToB.

flocxourrcy aBropbr r,rc[orrb3oBirlrvr Nrfi sa6rrcAerulfi 3 terecxona c pasrnvnoft [pI{eM-
nofi annaparypofi, qenecoo6paaHo paccMorperb r,I tro:r] IeHHbre Ha HI{x pe3yirbrarbl pa3-

EerrbHo.

Oorcrpar[uuecxue xa6lmgeulrf, ila cnertporpaQe

,r"ptr*o* r[oryca 2,6-uetpoaoro reJrecKorla (3Tm)

Kpnucrofi acrpoQusn,rcrofi o6cepnaro pI{H

t 1972=1978 rt.
B yrasauuuri [epr1oE, II noryuala HepacuupeHHbre creKrporpaMMbl ffEpa NGG 1275

c ggcuepcrefi 380 u 5"0 A/rtrr"r ll uleJllrc 2". Kporvre cBollxcfleKrpor,flnpuaneKallaE'aH-

Hbre Epymx na6moAarerei.
llo-s14&ryroruy, caMafl rrorrHaff cBOEKa OTHOCI4TSI6H6IX I',IHTeHC[BnOCrefi sM1ICC149HH5IX

nr*r [ci11 xiizt, irlrlurt l:aog, [su1L+ooe,+ozo, [om] 14363, I/0, [-o-ltt1 tr49se,
jobi, tOlt iOsOO, tbtl ro:6+, flo + INII] ).6s63, 6s48, 6s83, [SII] ].6717, 6731s creK rpe

rgpa NGC 1275, ronyueggbrx KaK fI, rarc ,a trpynIMI,I tta6rroEitersM[' rIpI'IBeEeua n [15] '
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Eculr c,rytrarr 3HaqeHl4fl I,IHTeHcr,rBHocre, B [5] peaJrbHbr.vt]t, To 3a BpeMr or flepBoro crreKr-
pa (nonyuerxoro XrrcuacouoMB 1930r.) Ao fionyqeHxrrx a 1978 r. 6olruruucrBo r,r3 trepe-
rIlIcJIeHHbIx tn}1.urt I{CIIbITbIBaJII,I I,I3MeHeHr4ff r,rHTeHcr,rBHocrefi s UecflTrcn pas! fl Haura, ur'o
srLI ll3MeueH]rfl r{Meror Itse cocraBrrsrorqre: Me[JleHrryrc c ttepro[oM 6,5 roAa ra 6rrcrpyrc
c neplloAoM 1 roA. Orua o6yuonneurr rcore6aHr.rflMlr orercrpoHuofi reMfleparypbr r.r ruror-
HocrI,I rIoA BTII,IflHI,IeM rtepeMeHHoro ynrrpa$uoleroBo)'o r.I3nyqeHl,Lfl ueHTpllrlbHoro.ucror{-
mxa. I4:uyuarcufifr ra3 r,rMeer cnoxHyro crpyKrypy.

flo nonogy srnx ua6lrcAeuufr naoxso cAeJrarb crre[yrcu]re 3MeqaHHa:
1. B ctatnsx fI uer orcuepr,rMeurilrrbHoi oqeuxra roqHocrr,r olpegeJreHr,rfl W n-nunuilno

HI'I3KoAI,IclepcHbIM HepacuupeuHbrM cleKTporpaMMaM, Koropbre cBllAererrrcrsogaru 6tt
o ux flpuro[Hocrll ErIff Koll4tlecrBeHuoro ar{aJIE3a cneKTpoB. Eeo cuequalr,Horo paccMo-
rpeHr.rfl or{eBr.rErro, qro B AaHHoM cJryr{ae oruo[reHr4e curual/ruynr (S/_AI) 6ruo Hlr3KrdM
I'I KaqecTBO CleKTpOrpaMM elpa rII{ cooTBeTcTBoBirrro 3aAaqe r,r3yqeHl,rg [epeMeHHocTurfi4]tl.i.it,

2, llttreucusuocru rnruti, IloJryqeHHbre pa3HbrMr,r aBTopaMJ{ Ha pa3[r{r{Hbrx reJrecKolax
c pa3JII,IqHbIMI,I npI4eMHI,IKaMr,r CBeTa, aflepTypaMll HA[cflepcrrflMH,KOHe!rHO)Ke HerrocpeA-
crBeHHo HecouocraBr{Mbr, KaK 3To cAeJrauo a [15]. Eolee roro, raM npr,lBegeubr (a n [16]
Aaxe npHBneI{eHbI Err Bblqr4crleHr,Ifl n" u T") Her,rc[paBrreHHbre 3a cleKTparrbHyro rlyBcrBr,r-
TerlbHocrb 3MyrIbcI,II,t rrla3oMepHbre oueHKI4 HHTeHcr,rBHocreit tu]Jiuit XutouacoHa. II npa-
ue6perna cnequarlbublM yKa3aHr{eM Xrmtrlacoua o cnrruofr HeAooueHKe nureHc}rsuocrefr
rII'IHI'rfi IOIII] I4959 r,r tr5007 LI3-3a pe3Koro cna[a qyBcrBurenbuocru QoroeMylrbcr,rr.r B
arofi o6tacru.

flcuo, ulo npll croJlb BorIbHoM l,Ic[orlb3oBaHuu ua6lrogerilafr gpyrfix atsTopoB r.t co6cr-
BeHHbIx crleKTporpaMM c IM3K.',IM ornoueHr,reM S/y' troxuo flo]ryqurb ttepeMeHHocrb AJrfl
nro6oro r,r Eaxe craur,roHapHoro (cra6unrrroro) o6lexra.

Ha6nrogenur Ha crrexrporpa$e c 3ollortl
B [epBr{rtrroM Qoxyce 6-uerpoooro rerrecKora (ETA)

Cuexuuanrxoft acrpoQusuqecxorl o6cepnaropnu

EEsa ru 6<inruee AoBepI,Ie Bbr3brBalor pe3yrlbrarbr o6pa6orrcra cBErure 120 nepacnulpeu-
HbIx cIIeKrpoB, [o]IyqeHHru ua BTA sa 4 uoq.r c ,ul4crrepcuefr ororo 100 .q/MM r4 u-lerrbro
0",8 [17], usnoxeunure n [17].

3to 6run caMr,Ie flepBble crleKTpbr, noJlyqeuHbre Ha reJrecKone flocJle ero BBetreH]Ifl B

crpofr no uayvuoi [porpaMMe, Kax orcasaroCb, pexuv pa6orrr 3-ravepgoro 3OfIa npu
BbrrtorrHellur4 Ha6lrcgenuft 6rur upervepuo QopcuporanHbrM r{ npr,rBo,DJ4rr r Oorrruu.rv uyMaM,

flo genonstnrtu coo6paxeul{.flM nplr na6nrogerurx }IcnoJrb3oBarracb orreub y3Ka.E ruenb

= 0",8. C veroguuecroi rorxu aperm r:arcori arr6op ema nI4 orpaBAaH, xorq 6r,r uororvryl
t{To Mor flpl4Becrrt K Ao[o]IHr,rrerlbHbrM oula6rcau I43-3a HeAocraroqHo oI{Ho3HaqHoro (rouHo-
ro) m4r.rpoeaHl{ff, MeHflIoluerocfl KaqecrBauso6paxeru,rfr r.r Soxycupoarcr,r. Oco6euHo nepBafl
flpuqr{Ha (rarc u B cnyqae Ha6rrogerulfr Oaripanna) Morrra [pnBopJ4rb K 3Haqr4reJibHofi rcaagu-
IlepeMeHHocTr,r uHTeHcr{BHocru nunufi ,

B [17] MfI ucc.ueAoBaJlll, He 3aBI,Icsr Jrr,r Berrrarrr,rHbr oruu6orc B onpe[errenr.rr4 I1l1 or Ka-
qecrBa lrso6paxerufi u [o3l,rur4oHHoro yHla ilIeIItl crreKTporpaQa. oxa:a:rocn, .rro raKofi
3aB[cI'lMocrI,I uet. Ha ocHoBaHLI?I ororo MII cAerraJru, no vreHrruefi Mepe, crpaHHrri orraog:
""'. oluu6Krt sKBI4BarIeHrHbIx rrlr4pr4H flr.rHufi s cner(rpe xgpa NGC 1275 sKltortaror s ce6s
Sarcrop, He cBfl3auubIfr c oruu6raMlr npr{MeHrreuoro rureioga. Tarurr 3JreMeHToM Mo)Ker
6r,rrr nepeueHHocrb 3KBr,rBiueHrubrx ruflpr.rH 3a BpeMfi rtopflAKa oAHr.rx cyrox,, (?!- K,r{.).
BosHurael, ecrecrBeggo, Boflpoc. A rge xe aHarrl{3 Bo3MoxHbix ouru6ox, cBfl3alrHbrx c He
oqeHb roqHbrM rrrMpoBaHrreM r4 raKHM[ xapar(repr.rcrvKaMu OOIIos, KaK 3reKl.ponHbre
lIIyMl,I, HeoEIIopoEHoCTb rIyBC'TBI-{TeIIbHocTI{ no IIoIm, nocIecBegeHIIe rIIoMfiHeclle[IrHr,rx
CIIOCB?
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Ecrecraeutro, qro orcyrcrBl,re aHaJII,I3a neperugrarxbrx Bbrrue Bo3MoxHbIx otttrt6oK BbI3bI-

BaeT LI HeEoBep[e, u coMHe]Mfi B AoCToBepHocTr.I pe3yllbraros Ha6[mAeurff u c[erlaHHblx

BbrBoEoB, Koropbre cBogfllcfl K cJreEyroueMy yrBeplqeHltto: "3TttgaHHhIeIIo3BoJIr{nro6ga
pyxtrTb H3MeHeHI.Ifl Or HOqI4 K HOIM B ypOBHe HenpepblBHoro cflel(rpa Ao myx pa3 I'I B IIo-

roKe rIlIHr.IrI HB uo 5W0".
Hegonepre ycr{Jlr{Baercs upn 6onee BruMarerrbHoM paccMorpelul,t fionyqeHHblx Berlu-

.uu l1l1 I{ HeKoropblx perHcrporpaMM c[eKrpoB e [17] .

.ft n nlnrc crpauial,I, [o-B I,IAl,i Mo My, Ao craro qHo o AI{o ro -IP yx rt p]I Me poB .

l. BocnornsyeMcfl EaHHbrMura6t.4uz llTl LIBbIrlIclLtMErflpa3[rr{Hblx numtft orHoule-

wax wTr(25) lW\(26) u tlTr(44) lwr (43), rEe B cr(o6Kax yKa3aHbr HoMepa ceprafi ua6nmEe'

rurf. darurerur,-*o r{HrepBiur BpeMeH Mexgy 25 u 26 cepufrifrl cocraBrlffJl oKorlo 30 rurrs,

aMexAy43v,44cepr{flMlr-oKorronolyropaqacoB.flo[yrMMcrleEyloul{eorHo[IeHI{s:

w{++)lw{a3)

r94
r,28
098
0,'7 4

0,88
1,22
0,68

Bra4no, qro 3a flpoMex(yrKu BpeMenr.r or 0,5 u Eo 1,5 q 3HarIeIMff I1l1 HeKoropblxnllH]Ii
tr3MeHfirrlrcb ao 2_3 pas! [Ipruevr 3Tr{ r{3MeHeHI,Iff Hoqlfil,t coBeprueHHo [poI,I3BoJIbHbfi xapax'

Tep: [pI,I BospacraHH]r guaqeruafi I'll1 ] oEHI{x ilt1t111i4, }1/1 Ep}rux [raHrafi ytrleuiluaJll4cb'
-2. 

Coscela Ilopa3l{rellbxufi peaynrrat MII upor.runlocrpl,lpoBanx pncyHKoM 2, 6 t 1171.
Ha uervr 11pxBelleubr perucrporpaMMbr creKrpon o6nacru //B n [OIII] , rloJlyqeHHble B rpI'I

coceJlHr,re Howa, Ha o$oll las peu4crporpaMM JIrrHrIfi fIB coBepuel{Ho orcyrcrsyer! IIa ee

Mecre BI{EgH nru6 rre6onruofi uaqex, He orJrr4qalolq[icq or [IyMoBLIx tretanefi, I'Is oIIu-

caHI'Iff Ha6IImAeIMfi 11 ra6n. I u [17] MoxHo Irperuofloxllrb,tl1'o [crIe3HoBeHI'Ie I1p fipou3olx-

JIo Bo BpeM, ua6nrcgeHuft 26-it cepwu,raK KaK r,tMeHHo EIE Hee rtolyq]rflocb caMoe MaJIeHbKoe

3narreHr{e W(Hfi, CreAyer orMerr{rb [arlee, rrro ttuttuu H, Ia,F1o c aro BpeMfl, Io-BI'IAI'IMoMy,

He ficqe3arru, rocKollbKy oUeHKLI ll Nrr, [nertq Hr.+ [OIII] u Ho + [NII] ue 6rnr wrur-
MIIIIbHbIMI4.

I4g crcaeauuoro cJIeAyeT, wo Hp Hcrle3[a ue 6oree qeM Ha HecKorIbICo [ecarKoB MI4Hyr,

a Bo3MOXHO BCerO JILilUb Ha HeCKOJIbKO Ml.IHyT, IIro6bI nOflBI,ITbCfl BHOBb'

flpunegeHurre fipl,IMepbr HeBo3MoxHo rIoHflTb r,r o6'rscuurr, ecJII,I He cql{Tarb }'Ix cle[-
crBIaeM otuufuK B pe3yrrbrarax Ha6lrc[eHr4fi, ne ulrercurytx orHoIxeHI,Ifl rc pealruutr co6r,t-

T],ItrM B flAPC TAJIAKTUKI,I.

Ha6nroAerfls na cnexrpo$oroMerpe A3T-1 I
Kprrrvrcxoft actpoQneu,recKofi o 6cepBaro pI{H

Kar ruoxno [oHrrb ra: [18] , Ha6[roEeHr.rtr Ha cKaur4pyroxleM crleKrpoQorotrerpe A3T-11
6turu npegnpuHarbr c uerrblo [o[rBepxAerufi o6napyxeuubrx rlo crteKrparv ETA 3aMerHblx

I43MeHeHlIfi lIHTeHcI.{BHocrlI JruIIHft 3a BpeMff or HecKoJIbK[x [ecffTKoB M]IHyr LI 6olbrre.
B [18] flpfiBe[eubr Bce r,rgEl,rBr.rAyaJrbHbre orIeHKr{ orHocr,rreJlbubrx (orHoc}.ITeJIbHo 3Be3AbI

cpaauerur) noroKoB B rpex cfleKTparlbxbrx Ilolocax ruupuuofi - 80 A, ueHrpI,IpoBaHHbIx
Ha rruur{r 116, [OIII] I 5007 u Kourr,rHyyM oKolro ). =5200 A. BxoAHaq 4aaSparnral{Merla
guaverp 10".
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lolrl }\ 3?27

[NeIII] rt 3869

lsrrl r 4069,4076
11? + [OIU] ]r 4340 ,4364
Hpt\ 4861

lourl ,\ 49s9

lorll] r 5007

lorl r 6300

lorl 
^ 

6364
1/o + [Nrr] r 6563, 6548, 6583

lsrrl r 6716,6731

0,99
2,93
3,68
0,69
1,28
t,7 5
t,47
1,26
1,25
|'J 6

t,62

w?\(2s)lwx(26)



I,I: paccvorpeHlrtr AaHHbrx ua6rrogerurfr c KoHua 1982 r. rlo Haqano 1984 r. MII uprxotrsr
K BbrBOEy, qT) ll3MeHeHr,re IOTOKOB B yKa3aEHbrX IIOIOCaX AOCTI{rirIrO CneAyroulr4X BeIIUqUH:

HHrepranr,r BpeMeHr{

Cytrr.r
Bce apeua na6nrcgeru.rft

Cepna

a

b

c

lorrrl
2,s
4,5

,r Iorrrl/*(s007)
0,1 99
0,152
0,111

.rcont/r*(5200)

0,228
0,250
0,204

Ho

7

8

Konrrcryyrvr

1,5 pa:a
L,7 pasa

Cronr 6onrurux r,r3MexeHr.rfr rroroKoB 3a cyrKr,r, KpoMe II u MII, eule HI,rKro r4 Hr,lKor,qa

He Ha6rlrcIla[ ]M EI-g o,u,Hoi r.r3 rarraKTI,IK. Ilooronay flpr4BeAeHHbre AaHHbre Kaxyrcf coMHr,r-

TeIIbHbrMI,I I4nU IpOCTO HeBepO flTHbIMr,t.

CoNaueHr,rq craHoBrrctr eue 6oltbruxMr.I lrocJre paccMorpeHr,rr HecKorrbKux rrpuMepoB,
co[epxaqfixc.fl cpe4.r AaHHbrx raonuqbr ra: [18] .

1. Ecrrn yqecrb IIoroK B KoHTr,rHyyMe, ro [oroKr{ B JlrrHr,rflx HB, IOIII] rr caMoM KoHrr,r-

HyyMe or f[pa raJraKrr.rKu 4[rr rpex [ocJreAHlx cepui Ha6nrcEel/tt4i4, o6osHaqeHHbrx 6yKBa-
v.r4,a, b rr c, B Hoqb 3-4.01, 84 r. 6yUyr cneAyrofllr4Mr,r:

I HplI*(Hp)

0,06s
0,014
0,054

34ecr1*(/1p),1-(5007) lr 1* (5200) - noroxu or 3Be3Abr cpaBHeHr.r.E B coorBercrByrcuyx
rloJlocax. I,Iurepnan BpeMeHr{ MexAy cepr,rflM}r au b paBHfitrca 20 rwrH, a Me)rqly bu c -l0 nnru. Mr,r Bu;gana, qro rroroK B HB 3a [epBbre 20 vnrn yMeHbuMncr z 4,6 paea, a 3a IIocre-
tryrcul{e l0 nnru Bo3poc a 3,9 pasa, r,e, fiorrrr,r BoccraHoBr4Jlcr. B lltru,ru [OIII] noror ece
BpeMf, yMellbuarlcf (I) e 1,8 pa3a3a norqaca.H3MeHeHlrfl B KoHrr,rHyyMe 6buu 3HarMreJrbHo
MeHbIUe It flpou cxoELIJrI,I B flpo Tr,rBo$a:e c I43MeHeHI,Ie M B F1B .

Auanor[quaq KaprI,IHa I,I3MeHeHr{fi rloroKoB norlyquracb raKxe no ua6trcgeHrxM B Howr
12-13.17 .82 r,,3-4.09.83 r., 4-5.02.84 r.

2, Crpanuoe co6brTl,Ie npol,t3orrrJlo 6-7 .09.83 r. (crur. Bropym l,r rperbro cepuro Ha6nm[eur,rfi) .

He 6onee rIeM 3a 23 rvruu orHoclreJlbHbre floroKtr a ]1B, [OIII] r4 KoHrr,rHyyMe coBepueHHo
cul{xpoHHo ynalu B 7,6; 2,0 u 1,5 pa:a, a 3areM I,IcrlbrrbrBaJrlz nl{tub He6orrblue rorre6arul.a.

3. O6pauraet Ha ce6fl BHpIMalMe raKxe cneAyroruufi OaKr. Paccvorpuv Hoqr{, B Koropbre
6ruro cgenauo 6olee qeM rro 2 cepuu Ha6nro!,enui. Tarclrx uouefr, conracuo ra6tuqe u
puc, 2, a [18] , 6buto 9. OrasnraaercE, t116 B qerbrpex Hoqax r,r3 AeBfiTr4 r,IMeHHo rrocjre[Hrre
3 cepltlr olIeHoK AeMoucrpl,Ipylor crlepBa 6rrcrprni clratr rroroKa n Hg t HecKoJrbKo pa3,
a 3areM He MeHee 6ucrprui [oAbeM npn1tmsu'tenbHo Ao rrpexHero ypoBHfl. ovenuguo,
tITo BeposrHocrb crorlb roqHoro coBllaAeHr,rfi xapaKrepa r,I3MeHeHr.tfi floroKa B FIB B lpex
IlocJlelHl'Ix cepufix ua6nroAeHr.rfr B qerbrpex cJlyqaffx lr3 AeBETr.r Hr.rqroxHa, Ecnu xe aBTopbt
cql4Talor srI'I co6rIr[s peaJIbHbIMIr, ro 6r,rro 6r,l lrurepecuo rroHflTb, KaK rApo raJraKr6Kr4
"ysuaBaro" HaMepeHr4ff MII nperpaqart ua6lrc[erMa r,r peartlpoBaro Ha Hero pe3KuM cKaq_
rcovr noroxa a I1B.

B 6olee rro3[Hefi crarre MMII [19] cogep]o.rrca uusoprvraurrff o Bcex ua6nrcgeuuxx, Bbrno.rr-
HeHHbrx aBropaMr4 ua cnerrpo$oroMerpe c 1982 r. no 1gg7 r. MMII He flpr,rBo[flr oueHoK
[oToKoB B oTAeJIbHr,Ix cepufl,X, a AaIoT IILIIIIb pe3yJIbTaTbI ocpe[HeHl4ff 3a KaXEyIo Hoqb.
EcrectnegHo, tITo nepeMeuHocrb 3a AecflTKI4 MI,rHyr a pa6ore He paccMarpl4Baercfl Ir He
o6cyxgaerca

Ilpouegypa ocpe[,Heulafi IIoroKoB 3a Horrb, KoHeqHo xe, 3aMerHo crrraA]rfia pas6poc un4,r-
BI4AyaJIbHbIx oIIeHoK, flo stofi np[qr,rHe rlpe[enbr nguenerMfr noroKoB 3a Bce BpeMff ua6nro-
geunfr cra:ur cyuecrBeHHo MeHbrre: rpr,rMepHo 3 pasa wfl HB ra [OIII] v2 pa3aErsKourr.r-
HyyMa. Tarc nzuryr aBropbr, xorff r,r3 ra6nuur,r n [19] MoxHo Hafiru gHaqeuus, 4,9 u 4,0
coorBercrBeHHo. fIo-s[&IMoMy, aBropbr He flplrnqrrr4 Bo BHr.{MaHI,re HeKoropbre Ha6nrc,[e-
HI{[, rloKa3aBufvecfl ]IM HeAocTaTor{Ho HaAexHr,rur, Ecnra IIo 3ToMy nytu nofiru AaJIbIIe,
To JloruqHo I,IcKrIIoqI,ITb I,13 paccMorpeHEfi Aarbrt xor4a 6turo BbrrroJIHeHo rorrbKo no l-2 ce-
pllll oIIeHoK. flctto, uto cpe44 IIpuqrIH orpaHuqeHHoro BpeMeHr,r ua6rmgeuufi 6rurtt rutoxne
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noroAHble yc.rloBl.lE I{ He[oIraAr(x B aflflapaType. Ecrb ocHoBaHHfl r{cKrrroql{rb eule EBe Horrl
Ha6rrogeHr.{fr: 6-7.09.83 t4 16-17,09.85. Osu xapaKrepr{3yrorcr nor{rl4 caMbrMI4 6olruruulr
ouna6rcavru cpe4lxx eHaqerufi, B ororvr cJryqae ltpe[elrr u:venenufi rroroKoB craHyr eue
MeHb[re: 1,7 ; 1.,4; 7,4 paza pstf. HB, [OIII] ra KoHrr.rHyyMa coorBercrBeHHo.

Ha ocuosaHLrII [puBeAeHHbrx [pl,rMepoB co3gaercg BleqarJleulre, qro BbIBoEbI aBTopoB
o bortrurux I,I3MeHeHr,rflx IIoroKoB B rrr4r{rrffx l{lj, IOIII] r4 KoHT]rHyyMe He rorrbKo 3a AectrrKr,r
ML{Hyr, Ho Ii 3a 6onee pTturerbHbre flpoMexyrK]{ BpeMeHId ocHoBbrBarrllcb Ha caMblx Heua[ex-
Hux ua6rrogeHI,Iflx.

III. OcraHosl.{Mcfl erle Ha oAuoft ny6ruxaulr MII [20] ,r,rMeroruei orHorrreHr,re KaK K rrp]r-
poAe flApa raJraKrr.tKu NGC 1275, raK r,r K ee oKoJroflAepuuu o6racrxu.

B sefr ua ocHoBaHlI[ $orotvrerpuvecrcofr o6pa6orr(r{ flpffMbrx cH],rMr(oB rarraKTr.tKr.t, fioJry-
qeHHbrx ua ETA c 3Ollou, cgeJraHbr cJre[yrculrie BbrBo,qbr. fgpo ralarcri.rxu NGC 1275
grofrroe,pa3Mep KaxEoro n3KoMuoHeHros( l",apaecrofiHr,reMexEy $uwu7",5 10"0,05.
O6a rorvrnoHeHTa nepeMeHHbl HacToIIbKo, qTo sa20 wuu,B TeqeHr,re KoTopbrx 6uao nonyueuo
14 cHururos c pa3ubrMlr 3Kc[o3r,Irdr,rflMr4 n cuuefi u rpacHoli o6nacrsx c[eKTpa, xx flpKocrb
r,r3MenrrJracb e 2f *3 pasa. Mexgy ,rApoM raJraKrr{Kr,r u o6t,eKTottI, pacnonoxeHHbrM Ha pac-

crosnlru 7" x C-B or rApa, o6uapyxena repeMbrqKa, MfI cqur:aror, r{To sror o6:t,exr Moxer
6rrrr xgpona pa:pyurellnofr cnupanruofi raJraKTHKr,r yt;tu sau(nnee uloruofi rcougencauueft
aKKpeuupoBaHnoro ra3a ra3 MexraJraKruqecKoro npocrtpancrea na NGC 1275,

flcuo, .no Kaprr,rHa lpoicrgeHuocrr,I, Aa eule c crlnbHo lr 6rrcrpo nepeMeHHbrMl,r KoMrro.
HeHlaMr,I, 3l{aqr,rTerlbHo pacu}rpfler Bo3Moxuocru Elrfl. pa3flr,rqHoro poAa cneKyna[uil no
noBo[y o6uap1'xeauux MMI] ueo6rrquux cnoicrn 3Mr,rcc]loHHoro ctreKrpa.EApa raJraKTHKr,r.

fI c coaaropaMlr B [21] npuneru pe3ynbrarbr r{ccneAoBaruEx agepHofr o6racrr.r raraK-
rnrcr,r NGC 1275 ua rope l,{afr4auaK, Koropbre Aerlaror r,r3rrr{tuur.rM Kpr,rruqecKoe paccMor-
peHI,Ie rpexuero ua6rrcgarerrbHoro Marepr4arra. B [21] Her Aaxe HaMeKa Ha cyurecrBoBau]Ie
poftnoro lIJrr,r BbrrfHyroro flApa, Ouo oggauouuoe,

I{ro xe Kacaercs AeraJrH, pacttortoxerHofi ua paccron*:au 7" r C-B or EApa, ro [L.ugc
n Ouruuueuxo [22) e 1990 r, u Xarec n Po6cos s 1991 r. 123) coo6ulanu, qro 3ro 3Be3Aa
trorlfi c[eKTpaJlbHoro Krlacca F (rcarc sro 6ruro ycraHoBrreHo MuHroscrcuN{ eule r 1968 r,),
lla rr.,recre orofi geralu nprr3naKoB rarcofi-nr6o aKrr4BHocrn o6uapyxeno ue 6ruo,

Tarltpr o6pasour, no rreur,urefi Mepe HeKolopbre pe3yrrbrarbr Apyroro urK[a pa6or II
u MII, [ocBfluleHHbrx ].r3yqeHulo oKpecrHocreil ngpa raJraKrr,rKlr NGC 1275,3Be3,qHbrx r4

ra3oBbrx cTpyKTyp u tlx cBfl,3r4 c ffApoM, TaKxe Bbr3brBaroT coMHeHufl.
IV. CrcagaHnoe Bbrrue MoxHo pe3rcMrlpoBarb ctreAylour.rvr o6paeovr:
1. Pesyrlrarbl aBTopoB o MHoroKparHoM r,r3MeueHr4r,t rloroKoB B 3Mr4ccrrouHbrx rlllHr4fix

3a AecsrKH Mr.rHyr B creKrpe rgpa ceiQeproscrcofi raJraKrr.rKrr NGC 1275, KparKoBpeMeHHoe
I{cqe3noBenue B cIIeKTpe roJrbKo rl:4rutl 11B, treofictneHuocrb fi,qpa c 6onrrptr,rii r,r3Meue-
HLtflv.u 6;recrca ero KoMrroHeHroB TaKxe 3a AeoxrKtr Mr,rHyr r,r Apyrue yrBeplqqeur.lr Haxo-

Ef,Tc.E B pe3KoM flporr.rBopewu c coBpeMeuHbrMr4 npeAcraBrrermflMr,r o fipl,tpoAe A.fll u,
B qacrno crl,r, c $o rouo mrsaquo uuofr Mo,ucJrbro,

Srra pesylnrarbr HeBo3MoxHo HI4 IIoHflTb, nu o6rxcHurr,
2, Aoroprr He r,lccJreAoBarrr,r Bo3Moxnrrx oruu6or rrr4 rrpll ua6rrc4erulax ua 3TIil, uu

npu ua6nrogeHr{trx Ha ETA. rlto Kacaercfl Ha6nro[eru.rfi na cnerrpoQoroMerpe A3T-11,
ro I,Ix KaqecrBo trpu cra6urruoir pa6ore aflflaparypbr r,r3yqarocb, Oguarco, no cBr,rAererrb-
crBy Apyrux ua6rrcgare.rrefi, oror npu6op He o6na[al uucoxofi cra6urnnocrrrc, u c6oI,I
a ero pa6ore cJryqaJrr{cb HeoA,HoKparHo. Iloororvry He rlcKrrrorleHo, (rro KaKafl-To qacrb Ha6rlrc-

Aelil{fi MM[l 6tura ncxaxeua orulr6rcarrrr.r,
3, Tarurvr o6parovr, !I3-3a HegocrarorrHo o6ocnosaHnoro nu6opa KaK cpe,qcrB, TaK LI

MeTOII,IKLI Ha6lrcAenni, KOTOpbIe mHO He COOTBeTCIBOBaJTT,T 3aAaqe X3yqeHuff CneKTpiIIIb-
Hofi nepeueHHocrr4, r,r He[ocraror{Ho Kpr,ITr.rqecKoro orHo[IeHI,Ifl K [oJryr{aeMbrM pe3yrlb-
tarau o6uapyxeHHafl II, MfI'u MMII 6ucrpaa [epeMeHHocrb 3Mr.rccuoHuoro clleKrpa flEpa
ralaKTr4Krl NGC 1275 Ha corHr.r flporreuToB, cKopee Bcero, flBrrflercfl pe3yrrbraroM pa3[r,rq-
Horo poga ouru6or. K peanruofr lrpupo[e flilpa l'ru pe3ynbrarbr orr{o[reHr{fl He llMeror,
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4. Haxoue[ 3aMer]IM, .Iro no [oBoAy pe3yrlbraroB, floryqeHHblx II, MII l,t MMII, csou
coMueHl,rfl B pasHoe BpeMff BbrcKa3brBirrnr laKxe KunrxeunO'KosHe[ [4] , Koxnran-Cy<bpen

[24], Ilerepcott [2], Eourapeo [1] .

Aatop 6rarogapex B,M. Jhororray sa o6cyxgeHr{e coEepxaur{r crarbr,r u lloJre3Hbre 3aMeqa-
II}If .

.flmapr, 1992 r.
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Y.[K 524.7; 5 24.33i 530.12

HOBbIE CBI,I.UETENbCTBA B IIONb3Y 160-MI,IHYTHbIX
ocqnnnf,r.tl,lft .Arrnnubrx r]IEp TAJTAKTIIK

B.A. Koms, B.M. Jtorril*, B.I{. Xaxefiuyx

O6pa6otxa rreAaBHux Ha6arclenufi Kapunz u Up. [7,8] pyx r[ep aKrriBHbrx rarrarTr.rK (AflI),
OQ 530 n AP .Lib rroKa3ura HaJrr{que crarucruqecKu 3Haq[Moro rrepuoEa Po = 160,0101 Mus, .llorroflHl,t-
rerIEHbIe AaHHbre rlolyqeHbl rar(xe EIL OI 287 u PKS 2155-304. B peaylriare [orrHoe wrcto A.flI, pac:
cMo-rpqHHBIx r Kprrrvrcrofi npolpaMMe rrot{cKa 'Iroscelrec:rnoft" Po*tepuogruHocrrr, Aocrr.rrno renepr26.

Hau6olee nuTpr.rryer crpaHuoe coBrraAeHue Oa3 cpe4rux po -ipuaux 8 naqeprr.rE c Sasofi cpimef
xpuaoil rpKocr[ Conmla. lI nao6opor, cpeExf,f r(puBag, rroJryqeHHaf, EIlf, qerbrpex rca3apoB, HaxoEl{Tctr
u nponaroQaae c @nseqnofi xpnaofi u, 6olee roro, oHa3E)KanbHocrrMMeTpr.rrrHa llooTHorleHrro K Kpu-
aofi na[epruA"

9tu peeyurraur [oflrtsepx[aror KocMorrornecKyp r.rnTepflperaufilo rBlrexfis. B ee [onE3y cBr{Aererrb-

P{eT 1a5ry cPerumfi cneKrp MoulHocru, BErqucneHHBrfi Arrr HecKorrBKux AflI (NGC 1275, NGC 3516,
NGC 4151, 3C 273, BL Lac u PKS 2155 -304) , I;Icmnxar rpupoga P0 ocuufltrn:gf./fi, oAIraKo, iure rpeoyer
od'tscxterg,ua,.

*Iocygapcrseuurrfi acrpouorrlllqecKilft r,rHcrxryr rana. II.K. Iilrepn6epra, Mocxna.
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3epraa*tax cuMMerpr.rr H c[Br{r Qasu Ha l80o rtaexgy cpeplllrMr.r Kpr.rBBrMr{, [on] renHbrMr{ ,qlrs Eyx
rpynn A.III, tl.o3Bon.sK)r flpeElorroxrrrb, qro IEe lpyflIlbr cocroflT rr3 Beulecrtsa ]r aHrr.rBeulecrBa coorBer-
crBeHHo, [p]IqeM c uuaepcuefi crpeJlbl BpeMeHu rlpll flepexoAe ot "rurl,Ipoa" K "aHTr4Mr,rpaM" Bcenexnofi.
O6cyxgaercs Borrpoc o nrr6ope HyneBoro MoMeIITa Err lrrKiurbr BpeMeHrl,

NEW EVIDENCES OF THE I6O.MINUTE OSCILLATIONS IN ACTIVE GALACTIC NUCLEI,
by VA. Kotov, V.M. Lyuty and V.I. Haneychuk Analysis of the recent observations (by Carini et al., 1990,
1991) of the two active galactic nuclei (AGN), OQ 530 and AP Lib, reveals the presence of statistically
significant periodicity Po = 1600101 min. Additional results are obtained also for OJ 287 and PKS 2155-
304. As a result, the toial number of AGN's, studied in the Crimean program to search for an "ubiquitous"
Po - periodicity, now equals to 26.

The most intriguing seems to be the strange coincidence of the phases of mean Po -curves of 8 lacertids
with that for the mean brightness curve of the Sun. And vice versa, the mean curve obtainedforthefour
quasars, is found to be in antiphase with the solar curve and, moreover, it appears to be a mirror-reflection
of the mean lacertid's curve.

The results give further credit for the cosmological interpretation of the phenomenon. It is strongly
supported also by the present calculation of the average power spectrum of several AGN's (NGC 1275,
NGC 3516, NGe 4151, 3C 373, BL Lac and PKS 2155-304). The true origin of Po-oscillations is, however,
yet to be determined.

The mirror symmetly and l80o-phase shift between the mean curves obtained for the two groups of
AGN's, allow to speculate that these two groups consist of matter and antimatter respectively, with the
arrow of time being inverted for "antiworlds" of the Universe. The question about the choice of zero-
moment for the scale of time is briefly discussed.

BneAenue

OEno ltg caMbrx lrHTpr,rryrculrx flBilerrl,Ifi, r.r3yrraeMbrx coBpeMeHHofi acrpo$Ll3l,IKofi, -
6rrcrpaa orrrr{qecKafl r,r peHrreHoBcKas flepeMeul{ocrb aKTr,rBHbrx ffEep ra]IaKTI{K c xapaK-
repHbrMH BpeMeHaMr.r or HecKorrbKr.{x cyroK Ao HecKorlbKr,rx Mr.rHyr. oco6rri LlHrepec [peE-
craBrrfler o6uapyxenue y prEa Afll uaroaururr.rrylHbrx (- 0,5 + 5%) zapnaurft 6[ecKa
c repr,roAoM Pe = 160,0101 (tl) Mr.rH [1-3] . B csssn c reM, rlro roqHo raKoft [ep]IoE HafitreH

B cfleKrpe MorrlHocrr,r (CM) uo6anbubrx Korre6asnfr Coruua [l] , ra ou 6;rnsorc x l/9 cpeune-

corrHerrHbrx cyroK, o6cyx,qeHr..re 3rr,rx pe3ynbraroB qacro cofipoBox,qaercfl xecrKoft noremt-
Kofr }I Kp[rr.rKofi.

KorosrrM r,r JlrorbrM [2-4] rnmr{Hyra r[rrore3a o KocMorro[rqecKoM rlpoucxox[eul{I{
Po{c[mrnflt1rr,r. He Kacaflcb Eerurrreff mrlore3br rr coorBercrByrcuux BbrBoEoB, orMeruM,
qro oHa cBtr3aHa flpex,qe Bcero c He3aBucr,rMocrbro Ha6rrroEaeMoro 3HaqeHfifi. Po or KpacHoro
cMeulerurrr u [oErrepKHeM, qro ceftqac nar.r6onee BaxeH pocr rMcJIa na6rroEarerrHblx oaKToB
06 ocuunrlffIlrlax AflI c rreproAoM Po , B [3, 4] rarcxe orMeqaJrocb, r{ro npl,tMepHo rIo[oBI,IHa
AflI ocurnn[pyer B Saae c Cormrevr, a rroJroBr,rHa - e aurrSaae" Sror Qarct csa:rnarcr
c ru[ore3oft o BeulecrBe r,r aHrr,rBeulecrne (o6texrbr, ocufiflrrr{pyrctrIlre B auuQaae c ColH-
uernr). B uacrosruefi pa6ore Mbr IIoErBepx[aeM trocfle[Hr,Ifi BbBoA Ha 6onrueNa Ha6[rcuarelb-
HO M Mare pr,Iiue r,r EeJl ae M HeKo ro pbre Ao [o]rHl{TerrbHbre 3aKlI loqeHr.r ff ,

Ilepeg o6pa6orxofi Bce MoMeHrbr Ha6rrroEeHr.rfi Aflf rrpr,rBolpilllcr r Cormty. MeEleu-
Hbre TpeHEI,r surrrpoaarrcb c IIoMorqbK) rIolr,IHoMoB Ilopf,rKa n=\ wilvr 2; s pegKLIx cIIy-
qaf,x EIfl KoporKr4x sarruaeft B reqeuue HorM n = 0. Aaree aHaJrr,r3I{poBaJI}Icb ocrarKln '1a3ue-
peHHfl Mr.ruyc rpeHg" (uogpo6uee cM. [4] ).

1. O6rexr OJ 287

llpegaapurenlnrrfi peaylnrar anaru3a EaHHbIx o 6ucrpofi (r reuerue uo'u) uepeuellHocrl'I
6necra flApa aKrr{BHoi (rr,rna BL Izc) rarraKrr.rKr,r OJ 287 coo6rleu r [4] , Tenepb MbI paQu-
HllpoBanr,r o6pa6omy Bcex EaHHbrx: r.rH@paKpaurux (I4K) l,t olr?IqecKl,Ix, Eo6aBI{B HoBbIe

r,r3MepeHr{8, o[y6[r{KoBaHHbre pa3HbrMr{ aBTopaMr{.
<DororpaQnuecKr.Ie Ha6rIEtreHLIffB $rrrrpax U,B,Vswno.IIHeHbIaBropaMr [5] l4Seepa-

ns 1972 r.; B reqeHr,re oKorro 8,3 u na6nrcAeHl,Ifi c,4eflano no 12 I,I3MepeHI,Ifi B Kax[oM I'I3

Tpex $lrflbrpoB. I;tfl Kaxgoro Qumrpa orgerrbHo traeEJteuur,ul TpeH[ HaMI4 a[IlpoKcI,IMI,Ipo-
Birrrcfl flpflMofi nuruefi. B cyvrrue [oJIyqeH Macc]l8 ocrarKoB : N = 36, A = 0,058 3B.BerI.

(wr c.no o crarKoB H cpe AHeKB aAparI,IrIHoe o trrro uenre ) .
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I,IK.usrvrepenr.rff B rroloce 2,2 uxtvr BbrnorrHeHbl 17 Qeepanr 1972 r. B reqeHl{e =5,3 q;

Bcero cAerraHo 9 u:ueperui 6recra. llocre y[arenus nltnefinoro rpeHtra nolty'rleH Macc[IB

ocrarKoB: N=9, A=8,4% l5l .

OorouerplruecKlre r,r3MepeHr.rtr B Snnrrpe B c nouoqrrc ll3C-varpuubl BbmorIHeHbI

B rerreHr.re rpex noueft:20 Seapara u ll-12 nrapra 1988 r. [6] . B cyruue B reqeHue oKoJIo

9 q sa6,rrcAeruaft cAenano 23 u:rvrepewrs 6necra. llocne yguteruls runefrnoro rpeHAa or[erlb-
Ho EIff rax,qofi HoqI,I flofiyqeg Macc[IB ocrarKoB : N=23, A =0,066 3B.BerI.

K sruwr AaHHbrM narr tro6asuflla on'rr{qecKlle n l,IKqaguepeHlIfl, [poaHzIJIlI3I4poBaHHbIe

panee [4J, n Qrulrrpe V (1972 rr 1983 rr.,.Ay'=53) us I'IK-uorocaxH,K (1986r,,N=149).
flocre oloro o6re4lruu Bce yKa3aHnbre o[TI,IqecKr,Ie ocrarKl,t B oEuH rpeuennofr pag:

N=112, A,=4,42%, a HKocrarrl{ - B Apyroi: y'y'= 158, A --5,56%.3aretvr I4Kocratxu
tto Ben[qr.rHe A 6ruu [pr.rBeAeHbr K A oflrr.rqecKoro pffAa nyreM yMHoxeHI,Iff I'IKocrarros
na roo$$uuweur 4,4215,56 =0,795, Cpenuax Po-rpuaar pta o6ruefi uperraennofi ltoclre,4oBa'

Terrbnocrr.r (N=270, L =0,0442 so.ren.) [oKa3aHa Ha pI,Ic. l, a: rapuorurlecKaff aMrull,Iryla
Ay = 0,0094 t 0,005 I 3B.Berr., $asa rapuoruqecKoro MaKcIIMyMa 91 =0,34 t 0,09, $asa
HerapMoHr{qecKoro MIHI,IMyMa V =0,90 i 0,06, EocroBepHocrr rpmofi I x3o"

2. Enasap OQ 530

Errcrpaa $ororuerpnr OQ 530, o6terra rrua BL Iac, nluonHeua [7] a $wrcrpe V
c roMoulbro [I3C-rauteplr r o6cepraroprua Kum-IIr.rK B rerIeHI,Ie 4 Ho.Iefi l-4 aupers
1988 r.; cyMMapHoe BpeMff Ha6rrcAerulft oKoJro 15,6 u. 2 ar,penn [paKrI,IqecKI{ otruoBpe-
MeHHo c Kuu-flt,trc V-uzuepewa ctrelraHbl a o6cepnarop.ru Jloyomt B reqeHue 3,1 u [7] .

B cyuue s IEyx o6cepnaropunx cEenano 472 ortren*tbrx I,I3MepeHwir Y-6necra OQ 530,
Halw.r sce 472 rorxu ycpeAneHbr B r,rHrepBirrrax A, = 5 rw.ru, n oiAeruHo EJIS Bcex nflrll

ganucefi yAarreHbr r{nefiurre rpeHgbr. 3areu ocratKr,r, flofiyrleHnrte 2 anpenfl o,q,HoBpeMeH'

no r o6cepraropr,rflx Kurr-fll,tx u Jloyarn, ycpegueuu B coorBercrBr,r[ co crarLIcrI,IqecKI,IMI{

BecaMr.r Aoyx (ronrro Ar.s 'bgnoBpeueuurtx" ueuepeuufi) BpeMeHHbD( prgor (noue,{ure
Nrfl AByx o6cepraroplrfi paauu coorBercrBeHno Af2 u A?, rge 41 =0,0075 u L2 =O,Ol2
(:s.neu.)). B nrore rlrff Bcero r{HrepBarra l4 auper,a nolyqeH MaccIIB ocrarKoB: iy'= 186,
A =0,0096 38.Berr.

Cpegrxr Kpr.rBafl trrrff rlepro.qa Pe rpl,rBeAena Ha puc. 1,6: An =01002210,0012 38.BeJr",

g71 =0,67 + 0,09, 0=0,98 + 0,09, 0 *2,7o.

3. AP Lib n PKS 2155-304

AP Lib, o6r,err ruua BL lac, ua6rrogarlcfl :lBropam4 [8] QoroorerrprqecKl,I B 1989 r'
B reqeHr,re rpex roueft, 16 u 18 Mapra LI l8 rraar. Cytuuapuoe BpeMfl ua6lro[erurfi a Surrpe I/
oKoJro 10,9 u; scero 139 rsueperuafr 6recra. Ilocre ygalerus nunefiurrx rpeHEoB orAeJrbHo

ILlrfl rpex uoseft sawt florryqeH MaccI,tB ocrarKoB : N = 139 , L =O,O206 3B .Berl.

Pe:ynrrupyroulafl Po-KprBaff rloKa3aHa Ha puc, l, e: An = 0,0093 t 0,0053 3B.BeIr., th =
=0,23t0,10. rlt=0,87 +0,09, 9x3o"

flonnrre EaHHbre o nplrcyrcrBr.r[ Po-rrep[oEI,rtIHocrLI B Bapl,Iaql,Iffx 6necra PKS 2155-304,
o6rerra u.rna BL Iac, upuregeurr n [9] . Tana xe rloKa3ara pe3yrbrllpyrculafl KprlBafl, nG

crpoennafl Ha ocuoBe ouy6nuroaaunbrxpa3HbrMr{ aBTopaMr{peurreuoBcKI,Ix ttsuepeuufi 1977 -
1987 rr., BbrrorlHeHubrx Ha cryrt{Hrax HEAO-I, EXOSAT ra Ginga QV =736, A=7,5Vo);
cM, raKxe pnc, l, a (6 - oTHocI{reJIbHoe I,I3MeHe}Me Cueruuocru) ,

4. PacnpeAenerure Qae MHHHIVTMoB 6necxa

O6pautarcr na ce6s BHr,rMatMe EBa o6croflrerrbcrBa (cvr. pr,rc. l): a) cpeuHlle KplIBbIe

narleprlr[ uMepr oI[{HaKoBo cnoxHylo HerapMoluqecryo $opnay c myMfl MaKcI,IMyMaMu

r.r EByMfl Mr{HlrMyMaMr,r; 6) Qasu uIaBHbIx MI{HLIMyMoB rpex na[eprxt: OJ 287, OQ 530 u
AP Lib B [pegeflax onru6or coBrla[aror.
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Puc. 2. Pacupegeleur.re Qas rt' Dtls
26 Afrt

3naxaua O u 6 noraeaurr $asr,r
9' Consqa u "anrn{onnua,,

T'u

,- Aualug cpe$Mx KplIBbIx 6necrca Aflf no BceM npe.rr,brAyulr{M AaHHbrM npr.rBegeH B t3l .

{,orrrra pe3yJlbraraM MbI Ao6aBnfleM HoBbre pe3yrrbrarbr gra o6r,erros PKS 2155-304 
"u

oJ 287, a raKxe Errfl AByx HoBbrx o6rerrog: oe 530 r Ap Lib (crra. ra6n. l),3gecr xe
rrpr.rBolu4M ,qaHHbre 4rrr conxqa comacHo [3] . .[Its oflrr.lqecK]rx r.r3MepeHr.rfr KoppeKrr.rpoBaH-
uue Sasrr HerapMoHr{qecKr,rx Mr,rur,rMyrrlon ,p' = rl) - 0,10; nonpaBKa yqrrrbrRaer cpeEHee
3aaa3AbIBaHlIe oflrl'IqecKofi rptlBoli orHocl{rerlbHo peHrreHoBcxofi rpuaofr [4] ; ana ponn-
\a v =v/.

- Pacnpe.ueneru,re @ao !,' y" 26 Anf nplrnerleuo [a puc. 2. rge saN{etHa KonqeH.r.patlxfl
Qas r Qasarra Cornua ,r' (O) u ,,auru-ConHrla,, rr,(O) = ,r,(@) _0,5,.[o6asrenr. rosur*
[a]rHbrx K pe3ynbrararvr [3,4] yaenu.u,rn\] AocroBepHocrb pa3Aenerura $aa Ha me rpynnbr;
Tenepb p\ta26 BHerarraKTEqecrcNx o6:rercroB oHa cocraBJrfler 3,1o no rpr.rreprro Il] .

Euruogan_ruocrb paclpeAerreH[.rr B [3,4] ucronrcoBaHa KaK rrpuHaArexgocrr Aht K myMrpyfiflaM o6terctoe, cocroflxlux I,I3 BeulecrBa r,r aHTLIBeuIecrga. Ecr[ 3To raK, To ]IHTepec
Moxer flpeAcraBnffrb flponopH.rff nrlnz = l5lll x3f2, rlte fir, nz _ u,rcno o6tercros r
autuo6r,extoB coorBercrBeuuo. (3atrerl,IM, oI{HaKo, rrro [epeBe c n1 :rru[. n.2 rloKl Haxol[,rr_
csBflpetreJraxcrarucrr,rqecroio[u,r6rc]r,raKKaKSopnranruo n1 =15!3,g;n2=1113,3.)

llpuaegerrr IlonHyto cBo,qKy o6 o6repre na6nnAirenrro.o ,rur.praJra, Ha KoropoM ocHo-
Balro pacrpe,qerleHl'Ie $az 26 Aflf (cru. ptrc. 2): florrHoe wrcrro ounrr.cKrx rd I,IK+rnrepem.rfi

Ta6nuua 1

fiatnrre ua6nrogerrrfi rr [apaMerpbr cpegrorx po -xpxBbrx qerbrpex AfI u C-onrqa

O6rexr PKS 
'L5,5-304

oJ 287 oQ s30 AP Lib Connqe

Cnercrpatrm,rfi
,qI,IaIIa3oH

Hurcpraa Ha6nro-
geHufi (rr.)
N
An,%
911
,l)

,l) '

I

Penrreu.

t97'.l-1987

736
1,3 r 0,4
0,82 t 0,05
0,32 t 0,07
0,32 x 0,07
4,lo

Onr., IIK

1972-1988

270
0,9 t 9,5

0,34 r 0,09
0,90 r 0,06
0,80 r 0,06
3,0o

Our.

1988

186
0,2 * 0,1

0,67 r 0,09
0,98 r 0,09
0,88 t 0,09
2,70

Ont.

1989

139
0,9 i 0,5

0,23 r 0,10
0,87 * 0,09
0,77 ! 0,09
3,0o

Onr., I{K

19?6-1988

37 227

-1,3 . 10-3
0,29.r O,A4

. 0,82 r 0,07
0,82 r 0,07
4,0o

OOtl
4r
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N = 3302; qflcIo peHrreHoBcKl{x usuepern'tff 1/ = 3138 (oHra BbIrorHeHbI Ha cnyr}MKax

Aprenr-5,HEAO-1,-EXOSAT, Ginga); IIoJIHoe qllcJlo Ll3Mepeuufi I{J.ts uepaoi lpyflnbl o6:beK-

rou (15 A.flf), ocqnn;rgpyrou11tx B $ase cCorm{eu ('beurc-cruo") 1/=4155; norHoe qucro

r{3MepeH}rfi 4rta nropofi rpyllnbl o6texros (11 A.tIf) N=2285, Cyt'luapuoe qucrto ll3Mepe-

'rrttitr,W 
g, s cex 2 6 B He riu aK Tl'lqe cxnx o 6te x r os N -- 64 40 "

5. Cpel[rrr KpuBas 8 naqeprnE n 4 xuarapon

Corracuo EaHHbrM o Qasax Mr,rrMMyMoB 6lecra !t' , trs geenrll [aUeprI'IA BoceN'rb Tyr.-
lrrpyror npaKrr,rqecKu .rr*porro lr n $ase c conuuetut (crra. ra6r. 2; wt coluua 9', =0,82 t
r 0,07).

.IIls raxEoft Lr3 yKa3aHHbrx 8 taqepruA crpounl,Icb HopML{poBa}iHbIe KpI'IBbIe 6[ecKa

(o npouegype HopMr.rpoBKrr cM. [3, 4] ), flp]rqeM o[rlIqecK]'Ie KpI'IBbIe cpnraJll'Icb Ha

A./ = -O,tO orHocllrerlbHo peHrreHoBctcux..IIls 3C 371 me raKI'Ie Kpl4BbIe, floryqeHHble

B o[Tr,IqeCKoMr,r peHrIeHoBCKoM &Iala3oHax, ycpe4leHbl; ro x<e CaMoe - Er,fl Mrk 421 '

3arerrr 8 HopMI.IpoBaHHbIx KprIBbIx &ns 8 o6terron 6rrnu 
-ycp^e[Heubl. 

Peaylrtar [oKa3aH

Ha pr,rc. 3,aiAn'=0,73 t0,iO%,91 =O,25 + 0,05, 9'=O,8210,07, 9x5o (aww6!ilaAn
vr BeprI4KaJIbHafl [IKaJra Ha pI,Ic. 3 _ Nts oIIrI{r{ecKI'Ix 4auunx)' Kpraaa cyrqecrBeuuo acllM-

Ta6]n,,l4a 2

Ilapauetprr cpe4rrrx KplBtIx 9 naqepnrg

O6rext I,Iurepaan ua6nrc-
geuafi (rr.)

An,Vo \y 9to

3C 66A
3C 371

Mrk 421

Mrk 501
AP Lib
BL lac
ot 281

oQ s30
PKS 215s-304

t9'14
t976-t984

L9'16-1987

rg't 6-1987
1989
197 6-1987
t972-1988
1988
1977 -1987

0,3 11,5
1.,0 r 0,3

( 6,1 t 5,0)
0,8 r 0,5

(0,5 t 0,4)
0,7 t 0,3
0,9 + 0,5
0,6 t 0,2
09 r 0,s
0,2 ! 0,L

( 1,3 I 0,4)

0,98 t 0,15
0,82 t 0,15

4't
t20

43s

51
t39
586
270
186
136

1,0
)')

0,87 r 0,06 3,1

0,75 i 0,10 3,0

0,'7'l ! 0,09 3,0

0J4 t 0,10 4,3

0,80 t 0,06 3,0

0,88 t 0,09 2,7

0,32 t 0,07 4,1

fI p U r"r e q a H r,I e. B CrO6raX yKa3aHbI 3gaqergt ay,yg].l,/lty1 Ah IIo peHTTeHoBCKI'rM AaHHblM.

3C 273
3C 454.3
4C 29.45
lll Zvr2

196 8 -1 986
196 B

1981 -1982
198 3 - 198s

Ta6nnqa 3

AaHHbre o qerblpex KBa3aPex

1,4 + 0,4
0,5 t 0,7
1,1 r 0,4
10+7

340
53

150

72

0,42 t 0,07
0,43 ! 0,12
0,37 I 0,08
0,32 t 0,10

3,4
t,2
3,8

3,0

fl p r.r rr.r e q a H u e, fitsr lll zw2 [pr{BeAeHbI pcHl'reHoBcKue AaHH6Ie, p,115 ocI.UIbHLIx KBa3apoB -
oIlTrqecKI,Ie.
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Merpr,rqHa (6rrcrprfr flo,qbeM r,r MellreHHoe naAeHr,re 6necrca) u rroErBepxqaer armo4rr [3] ;
Qa;a na'trlrrvryMa B rrpe,qeflax oruu6xu coB[atraer c ea:oft'vnauu.rvrytvra maseepenu1aa:rrnofi(uenrp-rpafi) rcpunofr npKocrr.r Coruqa (ptc. 4).

Pauee yxasrtBanocb [4] , uro s cruIcrcJr.r3rreHHbrx AflI Bce rrerbrpe KBa3apa fiyrrbcr{pyror
[paKrr.IqecKu acr.rHxpoHHo c coluuelvr. .flauurre o rux [4] [pr{BeAeHbr e raft" 3. flpeacias-rlfler I'IlITepec [oly'Illrb_cpetrHlom HopMI,IpOBaHnyro xpr,ruyrc 6lecxa c rroMotubro yKa3aH-nofi guue flpoueAypbr. Pe:yurrar no^urun Ha puc. 3, 6: A'1, = r,2 + 0,3% (mn onruqecrofi
ruKaJIbI sapuaqufr cnerlruocru) , gn = O,9O t O,0S%, {, =0,3j + 0,0g, g x 5o.'

\
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t
t
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,0 qf 1,0 /,f ea.ta /po )
l1c:.?.9l"loue?_o-rpurue Bocr,Mu o6r,ercos runa BL lac (a):3C 654,, 3C371, Mrk 42L, Mrk 501 ,AP Lib, BL Lac, OJ 287 , OQ 530 r qemrpex roa3apoB (o.) : 3C il'1, SC 454.i, 4C 29,15, iltZw}'
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CpeAnar KpflBafl 8 talleprltA HaXoIJ,ITcfi noqrl{ ToqHo n npoUtao$a3e IIo oTHOIIeHI'I]O

rc cpe4nen xprtaorl 4 rnaaapos: giru,r - ,lr*" = 0,45 t 0,11 (naarepufrr't' atruuarepua ? -
cv. n [3, +1 )1 . Uo uau6otei ilopaxaer cre^yro*ee: Sopr'lrr tpyx KpLIBblx Ha pl,tc, 3 oqesr

xopotxoroBropflrcrEpyr Apyra npl4 EByx o[epaql{flx: 1) cpure mllorefr xpunofi no $ase

Ha 0,5 (r,e. nu 180' n yuonofi rnlepe) u 2) usvreuerul,r 3HaKa $aalr Ha nporuaouoroNurrfr

snarc. (Ilpr.r 3roM He paccMarpl,IBaercfl pa3nl4que aMnllllryA.4l ua $axroP o 1,6; oHo Moxer

6rrrr cnyuafinurur (HanpuMep I43-3a orpaHl4qeHwocru nr,t6oprlt o6terron) lt:ru o6ycron:teu-

HbrM reM, Harrpr.rMep, ,io s i -, rpynne nprlcyrcrB ytor rorlbKo rlaueprll[bl, a so 2-ir - rorlbKo

KBa3apbr, 3arrerurr, o[HaKo, qro cpeE]Me aMnnI4TyAbI An Mt !Byx rpym o6t'erron Sop-

MarrbHo coBIIaAaIor B npegellax ourrr6o*: An = 0,13 t 0,20 u I ,2 ! 0,3% trrIfl BocbMlt [a[ep-
rrrA r,I qerblpex KBa3apoB coorrercrneHuo ')

Bropan olepaUl,IE 3KB1IBaJIeHrHa LIHBepcI4I{ 3HaKa BpeMerur (o6pauleuUro "ctpeflu spe-

MerM,,i, *.,-l nogr"apx!,aer BbrBoA t3l o-6 o6paruor,I xoEe BpeMeHH a "aututvtllpax", [efi-
CTBr.rTeJrbHo, ecIIH paccMaTpt4BaTb "atttn"rpunyrc" (pUC, 3, A B- 3epKaJIe' ro ttolryqyM KpI'I-

Byro, rroKa3aHHyro Ha puc,3,4, OTCroAa r4 crreAyer BbIBoA [3] o repra;rrHofr Cutluerpuu

KpI4BbIX I,t, cIIeAoBaTeIIbHO, "MI'IpOB" U "aHtI'tMI4pOn", 3epra:rrHoe oTpaxeHl',Ie' ecTecTBeH-

,o, reue, K cMeHe "flpaBoIo" Ha "IeBOe", K CMeHe 3HaKa BCeX npauterufr u I,IHBepcUlI XOAa

" 
pr*.r, (cr elcrs uq r'tsn e crHo fr CPT -reo pe rulrr $yunar'aeuralrsofi Susurcu)'

6. Bonpoc o HyrIr-rIyHKre luKzulbl BpeMeHH

CosrueulelMe Eyx KpI,IBblx (prc. 3) nocpegctBoM yKa3aHHbIx Bbllue flpoueAyp rpe6yer

AorrofiHr,rrerrbHoi l.ru$oprr,ra:g1liv: o HyJrb-ryHKre Qa:ur rf ' 4na "aepraluHoro oto6paxeHl'{tr".

(3ro CnasaHo c reM, qro npu orpaxelul1, HaIIpl,IMep, cserosofi BoIIHbI or 3epKalbHofr uo-

"ap*oary Saaa orpaXenHoi songn Cml4raergfi Ha Be11Hrn4Hy, 3aB1lCfiIIIyrc oT..$a3bl flagarc'

utefr nonuU r.r csofiCrB orpaxa$qefr IIoBepxHocrI'I; B HaueM Cnyqae "3epKalo"lrgealnuoe')

fIpU UCCnegoBaHI4I,I [epeMeHHbIX 3Be3A oTCrIe'r $a: o6uUno HaqUHaIor or galr6Olee 3Hau}I-

rinonoft oco&HHocru rcpuaoi 6recra; [rrfl 3arMeHHbIx AtsofiHbIx 3Be3A' Ha[p]IMep, - or

uraBgoro Mr,rHIltMyMa 6nicxa. B uaueu cJlyqae pa3yMHo HyleByrc Qa:y taxxe cBfl3blBarb

c oco6eugocrblo cpeAHltx KpLIBbrx, HarI6oJree qerKo Bblpaxeunofi, a I'lMeHHo c MI'IHI{IvryMoM

6recra Afll.
(Daarr ueraptroHl4rlecKllx MI4HuIvryMoB cpe[H1ax Kpl4BbIx naqeprtag I'I KBa3apoB (crvr' puc' 3)

paBHbr coorBercrBeHHo ui = 0,82 I O,O7 w rlt'2 =o,37 + 0,08. flpraHuvraa, qro Ee rpynllbl

o6ne*ros ocrlr4lnupyrcr B cpeIHeM roqHo B npotuecsa:e, AIIff yroqHeHHbIX 0a3 MrIH1lMyMoB

(r.e. ,+na 6ynyurero orcqera HoBblx "l'lcrruHblx" Qaa) nonyuaeru:
' 

ana 1-fi-rpynuu (raqeprr4}bt,LlIrt4 "Marepl'Ifl" ?): gs = (0,82 + 0,37 + 0,50)12 =0,845 t
+ 0,05;

wn 2-h rpyttnbl (rcna:apot, u[]t "anrl'IMareptfl" ?) : f in = (0,37 + 0,82 - 0,50) 12 =

=0,345-F 0,05.
Telept AIIfl KpI,tBbIX 'beuIeCTBa" (B) u "auutBeulecTBa" (AB) nregeN'I Cllcrel{y IICTI'IH-

nrrx $ai: es = 0' - gi, ees =r!' -- Pf,g.Iloc;,e ororo .IFLIHeM KpI,IByIo AB orsoclrrelrno
xpraeofi B (s cucrerure HoBbrx r,rcrr.rHubrx $aa e ) Ha IIo[flepI,IoAa I'{ "orpa3I'IM B I{AeaJlbHoM

siprcale", r.e. cMetMM nns AB enar Sas e (utrw 3HaK BpeMeHI4 f). Kpunyrc B (rarxe
gnn nourrx Sae e ) ocraBrrfieM 6es fisN4euelufl r,I [peEcraBHM oft IIolyr{eHHbIe KpI4BbIe Ha

oEIroM r.r roM xe rpa$urce (puc.5). (IIo oepruraJrr{ rlpr,rHfr Iuacruta6 (s %), cpegrunfr rra
trByx rrepBoHurununor* "pruirx 

puc. 3, flolyveuuax KpI,IBafl - Mfl Haruefr (B) olcrerumr

BpeMeHr,L/.) Buuuo, qro ABe cBeroBbre KplrBbre oqeub xoporuo coBfla[alor.9ro uogrnepx-
gur, ,uul au6op MoMeHTa Arfl Hynb-rryHKTa HCTr{HHbrX Qaa (e ) u nlmog o raarrr,ruoft :ep'

KarrbHoft c,rMMerpr{r cpeAHr,rx *prn"u,*-B u AB (co cmr.rrtvQasr nllggll.pl;:paxeruu)"
Hyrenaa $a:i e n, p,r..5 ioorgercrsyer MoMeHry (/o) UT 02"15*(!8"') I flHBapfl

l9i4 r. (n clacrertle KoopprHar, cgxaaHHoi c Conrqernr).3to, a cBolo oqepe&, oflpeEerlfler

I OAUH Ug aBTOpOB, 8.I4. XaUefiUyr<, Bo3AepxuBaeTct oT x3rlaraeMofi Ht'IXe HHTepnpeTaIIrIll'
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Puc,5. Cpenur.re KpTIBLIe 6necxa 8 naUeprr.rg(xpyxxn) u 4 xaaaapon (rouxu), nocrpoeHHbre B cycreMe
"ucruuur,Ix" Qa: e, nocre cprura rcpunoft xraeapon Ha nonnepuotra I,I 3epKaJlbHofo orpaxeHg-f,

Illrpuxonan JrHHI{fi IrpoBeEeHatrpol,rgBorrbxo,crrpana BBepxy yka3aHa rnrrxrffia, cragAaprga, ourH6kacpe.u{ux gnaqensii gaouausft cB_eruMocrr, (t o) ; } = 2o r'rxnl HyrreBaa $asa coornercrByer MoMeHTyUT o2htsm,I flHBapr l914r.i po = t6o,olbt vNn

r/') )

J

2

DL-u /04,04 /04,0t /04, /z /04 /6 /0420 /0424 rr, rrxl-q

4%
2

0

-1

/,,fu,!

3-": j:_9q1"yeHr cpeAHero creKrpa MoulHocru Arrx qerbrpex
PKS 2155-304

A.rlI: NGC 3516, NGC 4151, BL Lac u

f - voulxocrb B [pou3BonbHbrx e,qlrnHrlax; ruar no rracrore Au = 0,3 nlq. Illrpnxoabre nr,rrmlr coor-BercrByrcT cpesreMy ypoBrrrc clrekrpa (nn:r<rrrr) H ypoBxrc 3rrarrr{Mocr[ 30 (BepxHE;)

HyJreBbre MoMeHrbr (y:nu) EIrff orcqera r,rcrr{HHblx Qaa peocquJlrrflUr{I{ A.,II, oruocau]rxcfl
K l'fi rpyffre (cocroauux lr3 BerrlecrBa?) : /* = ts i krri rge & - qenoe qucflo. .fta o6rcrc-
roa 2d rpyunu rl = h + (k + D po,- (4s puc. 5 rarcxe crreAyer, rno Hyleaofr MoMeHr(1 = o) .coorBercrByer HeKoeMy ;'ror.xy,,, [pr.rBoEarueMy K pe3KoMy pocry cBerr.rMocrr.ro6rexra.)

7. Cpeanre crreKrpbr Morquocrrl

C rn-nrccrparr'lguofr torrrcu 3peHl4f, currbHbrM apryMerToM B uonb3y pearlbHocrl,I ,5lrutaep-
carlbHoi" P.o_-ocuulrsuur- 4flr ffiilflercs. flpucyrcrBr{e 3HarmMoro nr.rrca ps , an.*rpu*
MorrrH-o_crr,r (!M) sapuaunT_9..I1. Anropaur [9] nocrpoen cpesHr.rfi cM Err uJrHpexooix-
19r: NG! 3516, NGc 4151, BL I-ac u pKS 2r5s-304 (cyrurvrapnoe ucro uaueperurfr
N =2380). Oparuenr 3roro crreKrpa rpHBeEeH Ha pr{c. 6, ,ae orq.rnuBo Br{EeH uo*rdpyr-
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Pnc.7. Cpetrrutr cneKTp MoulllocTu ocqllflJlaqufi verrrpex A.fII: NGC 3516, NGC 4151, BL lac, PKS

21553{4 
qacrore 0,2 nrq. cpe*nrfi yponehr cneKrpa rpttHuMaercE 3a l'o
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Puc. 8. Cperurufi CM EJIS urecrrr BlreraJraKTllqecK[x o6BeKiIoB:

273,8L lacu PKS 2L55-304

56

'/04t /ob)o /045 107,0

4 /txf4

NGC 1275, NGC 3516, NGC 4I5I, 3C

4i
40



il?t /27,f , /ve? J,f/0, /Y0C l/t/,
,7C271 , Bl lac, Pl6 Z/,rf- 104,

ft968- /990, /v=292+)

/048 /04e /09,0 /0t, / /0t,2 /04J /0t,* /?tf /0+,6

tr, nxf4
Puc. 9, 'Io xe, qro ua puc. B, gr.a 6olee y3Koro Ar{ana3oHa qacror

Ilepuog BToporo no aMrrnI,ITyEe nr{Ka B [peEenax ouru6rn coorBercrByer nppnoAy "ynnnepca-nrurrx,'
ocqruaa4ufi A.flI u Colnqa Po = 160,OlO2 Metla

ul,tfi [I,IK, coorBercrBylou]Ift flepuoAy 160,0102 (t6) rraun co 3Haq]rMocrbro -5o uoprvralr-
Horo pacflpeAerleHl,Ifi. Oueuxa. 3Haqr.rMocrr,I cAeJraHa no coorHoilreHtrro rapMoHuqecKofr aMIIrlI,I-
ry[bl ]I otu,I6K[ cpeAHero EIE Bcero BpeMeHHdro pfl.La il [pr4BeAeHa K Bel[qr,rHe oHopMaJrb-
Horo pacfipeAelreHrrfl. orueutu, rrTo orIeHKa 3Haq]lMocr[ HenocpeAcTBeHHo rlo crreKTpy
MoIrIHocrLI B AaHHoM clyqae He[paBoMepHa BBr4Ay cr,rnbHoi cKBaxHocrlr Ha6flrc,qel{I,ri,
qTo [pr4Boru,rT K 3aBbrrrreHurc cpelEero ypoBHfi c[eKTpa MoulHocTr,r,.

B 6onee unpoKoM &.rafla3oHe qacror, or 101,65 Ao 106,65 MKlu, r CM, o4naro, npl.r-
cyTcTByrcT eule qeTblpe [I4Ka, IIo BbIcoTe npeBocxoAq[U.Ie IIUK Po.I,I eoo6ue,Blxr,rpoKoM
CM (puc. 7) npucyrcrBylor ry 25 nuxor, Bbrcora Koropbrx cpaBur,rMa c sbrcorofi nlrrca Ps,
.fufi pacuupeHl,Ifl /r{alla3oHa qacror I4 noBbr[IeHI,rff 3HaqL{Mocr}r peaJrbHoro nurca ueo6xogu-

T a6nuua 4

fianxue xa6.nrc4exxfi ruecru Aflf

NGC 1275
NGC 3516
NGC 4I51

BL Lac
PKS 2155-304
3C2'.13

1968- 1986
1968-1990
1968-r988

(197s -198s)
r97 6-1987

{1977 -1987)
19 68- 1986

204
282
383

(393)
586

(7 36)
340

s2
4,5

7,7
(19,8)

2,4
(7,s)
3,3

II p u vr e q a H x e. B cro6xax - peHTreuoBcKr.re EaHHEre, 6eg cro-
6or - omuqecxue.

I aenxri (rr.) I I

rFr--
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Ta6nlrqa 5

Ilaparvrelpn nrKa NPo s CM lllecrl| Aflf

NGC 1275,' 3516
" 4151

3C273
BL Lac
PKS 2155-304

Cpenxrfr CM

204
282
776
340
s86
736

2924

104, t604
104, t602
104,1s98
104, ls94
L04, t6I0
104, 1600

104, 1600

160,0096
160,0099
160,0106
160,0112
160,0087
160,0102

160, 0102

290
4,3s
4,35
6,03
2,38
LJ7

3,05

flpurvreqauue.Ouru6rcnorrpeAerlexllrnepr{oAaBorAeirrnrrxCMcoctasnsIotp0,0007+0,0014
Mr{H; AII, cpelHero CM t 0,0006 rr,run.

MO, eCTeCTBeHHO, yBeJlr.Iqer{rle HIICII& Ha6[roEaTenbHbrx AaHHbrx r,r pOcT q,rcta o6:rercrog.
Hauu 6ru BblrlrcleH cpe4{r.rfi CM 4rrx urecr}r AflI, [anHbre o Koropbrx [pr.rBeAeHbr B

ra6il, 4. Cnerrp Kaxloro o6beKra r{cpMr.rpoBalcfl., r,e. Eerrnilcs. Ha cpegHroro MoulHocrb
AaHHoro CM (/rrr). 3aterr.r uecrb HopMr,rpoBanHbrx crleKrpoB 6brrrlr ycpeEtenbr. Pesynr-
rar [peACTaBJIeH Ha pHc. 8, rAe oErH u3 rpex (a He opfir fi3,r,frrtl, KaK B clrfrae rrerbrpex

A.fII) vraxcr.rMaJrbHbrx rnrKoB coorBercrByer rreptrogy 160,0102 (t 6) rw.tr. .[pa gpyrlrx
MaKcI,IMiIrIbHbrx rI[Ka coorBercrByror flep]ro[aM 160,7020 u 159,8776 Mr,rH; r/rx [ocroBep-
HocTb, oAHaKo, Huxe, qeM flr,tKa P9, [ocKoJrbKy BepofiTllooTb I4x clyqaiiHoro [oflBIIeHI'Ifl
(u ornu,ue or BepoflrHocrr.r Pq) ueo6xoguuo yMHoxarb ua ry 5000 - rucrro He3aBr.rcu-

MbIx qacror. 3ua.u.rltocrn xe rMKa P9 cocraBrlfier oKorro 6o (crvr. arrure). (IloAueprcnerra,
rrro E{aIIa3oH r{acror Ha pxc. 8 npururepHo n 20 pas 6ornrue, qeM Ha pr.rc. 6.) 3Aeco uaAo
I'IMETb B BI,IgY, C KAKI,IM CJIOXHbIM MATEPI,IAIIOM MII I,IMEEM ICIIO: AAHHbIE OqEHb OTPbIBOq.
HbIe, 0 MHoxecrBoM 'tlpo6enon", onr,r o6pervreneHr,r rpeHAaMI{ H tuyMaMlt. I,I rraBuoe, B

cpefneM EIfl KaxAoro r,I3 ulecrl,t o6rercros Mbr HMeeM Bcero irluub 1/ e 500 narrreperu.rfi
(c rpenaeHerra HaKo[lreHllr = 5 rr,u,ru). 3ro gsaqar, qro urfl Bcero cpegHero r,rHTepBarla
(= 16 ner, cM. Ta6[. 4), ua1nwge]MflMrr oxBaqeHo Arrf, AaHHoro o6rerra Bcero [],rnrb oKorro
0,03% apervrerur.

Couoctaslerure puc. 7 r.r 8 4er,roncrpxpyer sHaqurenrnrrft pocr AocroBepHocrr.r nura Pe
r CM npu yBenriqeHur w.rcrta r,r3Mepetuil, t4 rmcna Aflf .

.fta 6onee y3Koro paauaaoui (or 103,80 go i04,60 MKfu) cpeAnufr CM, nu.u.rcler-
Hrul grr rex xe urecru Afll, [oKa3aH Ha pr,rc. 9 (sa cpeffil,rfi ypoaenr cleKrpa rprrHrr
yponenr (1,0) 6oree nonnoro crreKrpa, rpr.rBeAeuHoro Ha plrc" 8). 3gecr nropoft nurc
(P:159,8776 rwn), HecKoJrbKo rrpeBbrruarcutaft Bbrcory nura Pe, uMeer Her,r3BecrHyro
flp]rpogy; 3HaqI,IMocTb ero, KaK yKa3brBanocb, cyuIecTBeHHo HI,Ixe, ueu nurca Pp.

Hurepecro 3Harb, KaKoBbr roqHbre 3Har{eHr,rf, [eplro[oB I4 aM[nHTyA coorBercrByroul]Ix
ttlIKoB (nrtpaxeuurre B 3HaqeHr4trx cpeAlrero ypoBHE AaHHoro crreKrpa 1-) n CM, Bbrqr,rc-

JrenHbre Aflfl KaxAoro r{3 urecrr4 AflI orgenruo.3ry us$opvrarprrc 4aer ra6n" 5, rge &rrs
BCex IxecTl{ o6bextos 3Har{eHr.rfl fiepuotroB [paKT[rrecKr.r B flpegeJlax orua6ru coBrra[aror
c P0 = 160,0101 tvtun. B uocregHei crpoKe ,qarorcfl 3Harrer{utr flapaMerpoB 4lr cpeprelo CM,
BbIqUcIIeHHoIo ,qrrfi tuecrr{ Aflf (crta. puc. 8) .

3axlroqerue

1. HoarIe AaHHbIe o 6rrctpofi lepeMenuocrra A-f[ fio[rBep)r(Earor [p]rcyrcrBr,re yHprBep-
carruoi rtepl,to4{qHocru P, x 160 rr.rr,fir, a raKxe pa3[eneHr4e Afll Ha trBe rpy[[br, oculrfl-
l?Ipyrcq]rx n $aae ra nporraooase c ConH(eNa.
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2. rlwc.tto AflI, y Koropbrx c rofi uru rnofi Aocrosepnocrbro (or I go 4o) o6napyxeua
Ps-nep[oEr,rrrHocrb, EocTHfno 26. llepnog Ps, HaBepHoe, MoxHo cwrrarb HeKr.rM $yHganren-
TilrrbnbrM fleptlotro M BcereHgofr .

3. [IoryueNu HoBbIe [aHHbre, cBl,rgererrbcrByrouue B IIoJrb3y rr,rnore3br o Marepuu v aHTI4-
Marepr&r [3] . Oua [pr,rBoAur K r,rHTepecHoMy BbrBoAy o6 unsepcru BpeMeH]r B ,'aHru tw.rpax,,
r{ I,IAearrbno M 3e pK ilII bHo M o rpaxeHl,r}I "tw.I p -aHTLI rwr p ".

4, CEtenalr.a oueHKa KorlrlqecrBa B r AB B Ha6flrc[aeMoft qacru Bcenermofi. florca uoxHo
npI,IHflTb, tno 9TI,I KorltrqecrBa B flpegerlax crarl,IcuqecKofi ouul6rcu oMHaKoBbI: ng = 16 t
! 4,0; n6g = ll + 3,3 (nocrcomry CorHqe orHocurcfl x l-fi rpynne, flo:raraeM, qro flApo
Iarrarrurr cocrolrr ua B; noarorry [orrHoe qlcro o6rercroa paaHo 27).

5. B ro xe BpeMfl r,rnrepecHbrM rrpegcraBJrflercfl orHorueuue ngfn69 = 7,45 + 0,38,6rue-
roe r 3/2. 3to yrasrrnaer Ha Bo3MoxHyro acr,rMMerpr,rro Mexry B u AB s Merararaxuxe.
(Otpaxerueira grofi acrvruerpr{r, [o-BI,r.q,IMoMy, aJrflercr raKoe crpauuoe o6crosrenbcrBo:
rg 9 raqeprl,IE B HaIueM crlrrcKe AflI Boceur Jraueprr,rA flpr,rnaErrexar K rpymre B, a nce
qerbrpe KBa3apa - rc rpynne AB.)

6. B n AB oragrnalorc.f, [epeMeIIIaHHbrMr.r sa uacurra6ax cronneurfi ]r rpy[il raJraKrr{K,
r.e. Ha paccroflHl,I.Ex - 30 Mnx (paccroanr,re go 6tuxafrurero o6rexra l,t3 aHrr,rBerqecrBa,
r.e. ocuilfimrpyrcruero n anru$ase c Consuervr).

7. llpegcrarresue o6 aHrr.rMr,rpe (AB) rcax 3epKanbHoM orpaxeHr.r]r Nflrpa (B) aeger
K BbIBoEy o6 nnrepcuu crpeJrbr BpeMeHr,r B aHrr,rM[pax (r + --r).Carvrearrr{EearrbHoro
orpaxeulrr B MoMeurbr /r. (crr,r. pa3g. 6) B cr,rcreMe apervreunoi Kooppnarbr B upocro
I'I ecrecrBeHHo o6tncuset: a) uorepro [orrBoJrHbr pla AB (r.e" aHrraQa3Hocrb ocqunnsqafi
A.flI, cocroau[x r.r3 B u AB) , 6) o6parnrnl xor BpeMerM Erl aHrr,rM]rpoB.

8. Ysenuqenue na6nrcgarerlbHbrx EaHHbrx, 4o6aanerule HoBbrx o6ierror (Aflf) , a*altr43
pacEpeEerletMx Qas rcpuartx 6lecrca r,r BbrwcJreHue cpegrux CM .qaror HoBbre cBr,rgererrb-
crBa B [oJrb3y 'troscen,recrHbrx" ocquflflflqufr c ueprogorvr p9 = 160,0101 uun. C pocroM
wacna o6r,exroB 3HaqlrMocrb rrr,rKa P9 a cpeguervr CM, BbrrMcJreHHoM EIrr rrrLtpoKoro ro,rala-
3OHa rmcror, 3Harll,rrerlbno ttoBbllllaercff, vctu:a:aari [pttpo,q,a ocqurrrquil, ua6nrcgaeuux
KaK y Coruqa, TaK I,I y EiIneKLIx (caepxvraccuBHbrx lr KoMlaKTHbrx) nueralarruqecKl,rx
o6r,erros (Aflr) ocraelcfl nercuofr; o KocMorronrqecKofi Mrrore3e crr,r. [l-4] .

Arroprl 6rarogapnrr I0.C. Konrrcouy (Mocrcaa) sa pxg roJre3Hbrx ianreqamfi u o6cyx-
AeHr,re pe3yJIbTaroB.

Hoa6pr. 1991 r.
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vnK 523.75

HCCIIE.IIOBAHHE EENOII BCIIbIIIK}I 15 I4IOH' 199I T.I

A.H. Ea6r.ru, A.H. Koranr

Ha ocHosaHl4u cneKTpanbHblx ua6nrcgeHuft 6enofi scnrrrur<l{ B Ar,rana3oHe I6517-6598 Ano rperrrx
LIMny]ILcHofi Qarrt onpegereHbr HeKoropBIe xapaKTep]rcruKr.r HenpepbrBuoro u Ho-utlyqeHHr.

1, Cnexr:p xgpa 6enoft BcllbrrrrKr,t cyllecrBeHHo orJrr{qaercff or HeBo3Myrr{eHHoro cneKTpa ConHua -
B HeM IIOJIHOCTE() OTCyTCTByIOT COJIHeqHLIe JII.tHUll IIOrJIOUIeHU.E.

2. B uaqarruttfi nepuog cBel{eHr,r.rl KoHTr.rHyyMa 3apenrcrptrpoBaurr rrr6pocu cBerrrulerocrr BeulecrBa
crIyqeBLrMH cxopocrrMrl or -3. 102 Eo 2 . 103 KM/c.

3. Kour:pacr nenpeprrraoii 3Mr,tccull agpa 6enofi BcnblruKr,r cocraBnfler 36% noxuttuoro He[pepblBHoro
cneKTpa.

4. KoHryp nwruu Ho - [ByxBepuussrrfi c noryruupuuofi 10 A u o6urefi flporf,xeHHocrbro Kprrnr,eB
40 A, crarvrrvrerpuqHbrfi, Ho cABr.rHyr B KpacHyro cropoHy ua 0,5 ,{, qro yKa3[,rBaer rra onycKaHue cBersue-
rocs o6reua co cKopocrbro -20 rcv.lc.

5.IlotoxBKoHrHHyyMe (Fc>2,0.l0r0spr/(cnr2.c))6oneeqeMHaABaropq[KarpeBocxoAur
norok BttrruuuHo(FH^-7,7'101 apr/(fi"r2'c)),aMoulHocrbBKoHrI.IHyyMe (P">4 '102? epr/c)
Bbrrue Mou{Hoctn s Ho E -10 paa. flonHas 3Hepfl{q KaxAoro BH[a u3ryrreHr.rs -103o opr. Taxoro xe uo-
p.f, AKa Kr-rHerr{qecKtul 3Hepnra nu6po coe.

THE INVESTIGATION OF THE WHITE FLARE OF JUNE 15, 1991. l, by A.N. Babin and
A.N. Koval. The spectroscopic observations of a white light flare (WLF) knot wore obtained during the im-
pulsive phase of importance 38 flare (165 17-6598 A). The analysis of spectrograms allowed us to define
some typical features of continuum and /1o-emission.

1. The WLF knot spectrum differs significantly from undisturbed spectrum: solar absorption lines (ex-
cept for telluric) are completely absent.

2. The emission ejections with radial volocities from 3 ' 102 to 2 . 103 km/s are detectod.
3, The WHL knot intensity is 36% of the local undisturbed continuum.
4. The I/o-emission profiles coinciding with the WLF knot show the centre absorption, they have FWHM

of about 10,A, overall extension of emission wings of about 40 A. The profiles are symmetricalwith 0,5 A
redward shift indicating the downward motion of emission with -20 km/s velocity.

5. Flux in visible continuum (Fc > 2,0 . 101o erg/(cm2. s)) exceeds 11o - flux by more than two orders
of magnitude. Itsemissionrate(P">-4.1027erg/s)istentimosthatof Ho,thetotalenergyisaboutl0?0'erg
for every types of emission. Kinetic energy of emission ejections is of the sarne order of magnitude.

Co 2 no l6'wrcns 1991 r. rro Ar,rcKy Corxua fipoxopna 6orruras rlylrra flffreH N0 6659
(no Solar Geophysical Data [1]), na6nro4euun roropoii 6rrrr,t o6t,asrreHbr B paMKaxMexAy-
HapoAHofi rporpaMMbr MAX 91, IiLARE 22,

3a upenrr lpoxo)KAeH]rff rlo [r4cKy B'3rofi aKrr.rBuofi o6nacrr.r flpor,r3oruno [recrb Bc[br[reK
6ara:aa 3 B : 4.06,9 | r. (Xl2), Haqaro s 03 :49 lJT, 6.06.9 1 r. (X 1 2) s 00 :54, 7 .06.91 r. (M4.2)
n 00:13,9.06.91 r.(X10) B 0l:37, 11.06.91r. (Xl2) s02:09,15.06.91 r. (X12) s8:10UT
(n cro6rax - peHrreHoBcrufr xlacc), rpr.r oroM rpr,r rrocneAHux auru oS$ercr B KocMr{qec-
KHX nyqax, a BcrrbrrrrKa 15 rroux Ha6nrcLanacb B 6enoM cBeTe.

3ro 6lrra oqeub 3ueprlIuuaff nporoHHaa BcllbrruKa. Ebur,r 3apenrcrpr,rpoBaHbr [poroHbr
BIlrIoTb Ao AI,Ia[a3oHa 3Hepr]Ifr 640-850 MoB. BcnrrruKa co[poBoxAaJracb BcrrJrecKaMr4
pa4r.rou3nyqenus II, III, IV runoa [l ] .

Ha rerecxone ECT-2 rrpoBoArrrrr,rcb c[eKTpaJrbubre r,r flonflp]r3arl[ouHbre Ha6nroAeHr.rfl r.r

BIl3y?lJrbHbre r.r3MepeHr,r.E MarI{LITHbrx fionei gTofr aKTI4BHofi o6nacTr,r. c rrrotrenra tsbrxoAa Ha

BocroqHoM Kpalo CorIHua rpyflna rpeAcraBflffna cobofi 6orruroe IIflTHo c HecKonbKr{Mr,r .fi!,-

paMrr pa3Hofi IIoJ]spHocTll B oEHofr rroJryTeHr,r, KoTopoe [peTeprreBaJro cyulecTBeHHbre l{3MeHe-

III'I.fl 3a BpeMff fipoxoxreHr,rjr rlo rucKy. Bug rpyrnu E ee MaTHLI'iHafi Crpyl(Typa 6,8 u 11 ruo'
tu [peAcTaBneHbr Ha pr,rc, 1.

I,Iurepecxofr oco6eHnocrbrc rpytrrlbr 6uro ro, qro Ao 8 urcrrs BK.flrcqr.rrerbHo (a 9 lrroHx oua
fipoxoAl,Ifla qepe3 ueHTpalrxufr uepugnau) nonxpNocrb ceBepHoro .a[pa HeBo3MoxHo 6brno
oflpe,IenllTb - rroreBHeM6brro fiofleper{Hoe (a),9 u 10 ruoua He 6brJro Ha6nm[eHr.rfi, a

1l uron.s nonffpnocrb 3Toro .f,Apa ofipeAerrunacb, Ho y rloffBrlBrrrt,txcfl 3Aecb xe HoBbrx aAep
[orle cHoBa 6r,rlo noneper{Hoe. I4MeHHo B 3Toft rracTI,I flfrHa flpotrcxoAr{nu Bce 6onbrul{e
BCIIbIIUKI,I.
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Puc. 1. 3apxcoBKa rpynflbr ngreu Na 6659 u ]rx r\rarHr.rrHr,re norn 6, 8 r 1l urosg l99l r.

Pnc. 2, 3apucoBKa rpyrrrbr nsren 15.06.1991 r.
c HalreceHHLIM nOJrOXeHr.reM ncnr,Iutxu a r?o
s 08 : 20 UT (urrpuxoaas nuuutt) r4 ureru
crleKrporpaoa (np.arr.raa nranua)

15 ltrouq rpylrra 6rrra a6r[gu ll-nul6a (p = O,94). Ha6lrcgeuux sa BCT-2 Berrucb c
04:00 UT. B 04:35 w 05:45 B ceBepo-Bocroquofr qacru rpynlbr npolr3orlrr.r ABe BcnbrurKr.r
6alla l/y'. B stovl xe Mecre orMeqaJr[cb 3aMerubre ABr,rxeHr,rfl Ha ypoBue Soroc@eprr. K 7 .ra-
caM IlolunlI oonaKa H yxyArxr4JryIcb r.r3o6paxeHHrl, [o3roMy reJrecKon 6un uepecrpoeH Ha
Br{3yaJr bHbre r,r3MepeHrarr M arHr,rrHbrx nol efi n.sreH.

Bo rpeur 3apHcoBKI,I o[IrcblBaeMorT rpynnrr n -08:15 UT Ha r.r3o6paxeHlrn ConHua B
6erou cBere (ECT-2 - nolsocrr,rc 3epKanburrfi relecrcou, D" * 3l cl,r na uenlt crreKrpo-
rpa$a) B IronyreHrl TIETHa 6LIJ1o 3aMeqeHo cBernoe rgpurrr*d6.no-rony6oro uBera, Ko;o-
poe B crreK rpe [aB a]ro ff pKyro HerrpepbrBHyjru, 3Mr,rccHro.

I4saecruo, qro 6erlaff BcnbruKa - or{eHb cKoporequoe flBJreH[Ie, [oSToMy 6ur nu6pan
Hax6onee 6lrcrpufi flepexo,u, r Sororpa$HqecKofr perrrcrpaufir, - 3ro rrepexog rc F/*-ua6nrc-
.qeHr,rffM c peruerrofr. B uurepuane BpeMeHr.r 08:17-08:19 UT,roloprrfirourrgurr.MaKcr.r-
turalruoi Sarofr.unanynbcHoro BcrlrlecKa, Sruu noryveur,r 4 cnercrporpaMMbr HeflpepbrBHofr
u Ho-ewwccur,r Bcrrb[rrK]r. Iia prrc. 2 rrorazaxa 3apr.rcoBKa rpytrflbr n.sreu 15.06,91 r., Ha
Koropym HaHeceHbI ysnlt .f1o-rcubltuKl,I B 08:20 UT (no ua6nrogeHr,rfM, nonyqeggbrM Ha
Eornruor'r BHe3arMeHHoM KopoHorpaSe Bpouraacrofi o6cepBaropr,ur c sA ll"-erurbrpoM;
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aBropbl 6larogapHrt E. Pouuolrry 3a rlpeKpacuue QororpaQuu .Iy'o-rcnruurcn) r rofioxe-
Hr.re ueru cuerrporpa$a.

Ilocne 08:20 UT nenpepuBHa.E 3MrIccI,Ifl 3aMerHo ocra6ena. .[u$parcquouuafl perxerKa
6rua aaueseHa Ha 3luefle. Bu:ya.rrHuft [pocMorp crreKTpa c 3[Ielre rloKa3alr MHoxecrBo
3MHccI'IoHHbIx nusuir MerzlrrloB. B 08:30-08:31 UT floflf{eHbr rpr,r 3rueJ]bHbre noJrfpu3arltr-
oHHbIe cueKrporpaMMrt s o6racrl,I ATIIIH sonu tr5860-6000 A. Henpeprmua" sur,ricll" sa
3rr,rx crreKTporpaMMax oTcyrcTByeT.

K srovry BpeMeHu BcnbIIIrKa pac[pocrpaHr,IJ]acb K mry rro 3arragHoMy r,I BocrorrgoMy
KpaflM [flTHa; o6paaonalacb MouIHafl c]IcreMa BcflbrlueqHbrx rrereJrb, Koropbre rc 12 qacaN,I
BbIIIIJII'I sa ruM6. Hatau nolyvel{bl [on.fip]I3arl[oHubre c[eKTporpaMuu naN6olee aprcoft
rlerJrr,r B luuwax H o r.r D3 HeI B rreproE I 1 :56- l 2 : 09UT.

I43aecrHo, qro 3Mtlccut 6enux Bc[buueK Aerrr,rrcfl Ha [Be Karerop]r]I: l) orurccux, caa-
3aHHa8 c I4MrIyJIbcHofi Qa:ofi, u 2) nenpepblBHaul sMlrccrrfl, 6olee npogoJrxr,rreJrbHaff, Br.rAn-
Maff Bo BpeMtr ocHosHofi Qa:rt ncnrturru [2]. Cnerrpalruue ua6lrc[eH]rr He[pepbrBHofi
sMLtccllrt [epBoro T]IrIa [paKTI{I{ecKr.r orcyrcrByror, r,IcKrrrcqaa [3] , rge 3axBar{eH jll{1rb
rcoueu 6enofi stnrruru ?rflu xe ee rApo He troralro Ha rqerrb cuexrporpaSa glt ]. > 6500 A.

3q.9LMbr paccMarp[BaeM cfleKrporpaMMbr, [oryqeHHbre HaMr.r n nipuog c 0g:17 no
08:19 UT (puc. 3). OHu oxaarrrBaror crreKrpalruui yrracroK 16517-659b A. Iag-eaApoxa-
uux uso6paxeHl'r.a Ha Irlelb c[eKTporpaQa flonaAallr{ HecKo]rbKo pa3Hbre Mecra BcrrblrrlKr.r.
Kporr're He[pepbIBHoit svrwccuu (3),ua6nroqarorcfl erue rp]r sMr.rccnoHHbrx y3rra,EBa]r3Koro-
pblx raKxe [oKa3bIBaIOT 9MI4CCUrc B Her[pepbrBHoM cBeTe, Ho 3aMerHO 6Olee cna6yrc (1 , 4) ,

Ha repaou rcagpe (r coxarreHr,rrc, [olcBerreuHou) a cuueu Kpbrne .I/o nngurr nopariir"*.
Hue gyroo6pa3Hble sMuccroHxble o6paaoaanrr (nernu?) . flepaue usi, 6raxafrume r .Iio,
HaxoA.[Tca Ha ypoBHe 

-BcflbllueqHoro 
flApa (2), a uocne[Hlle HaKnaEbrBarorcfl Ha flEpo He-

upeprmuoft ?Mhtccvru. I4x nyrearre cKopocrr{ 300, 1000, 1500 r 2000 xu/c roor".r.ri.r"o.
Ha rperreu 

-lanpe raKxe BuAeH gMllcclloHHbrfr arrbpoc B cr.rHrom cropony c nyueaofi cxo-
pocrbro -l100 rcrvr/c.

!1x onpegereulrfl KoHrpacra ri pa3Mepa agpa 6enofi
uvru Ho 6rura upoae4eua @orouerpfiqecKafl o6pa6orra
IIoIIepeK u BAorrb,qr,rcnepcr4r,r.

' Ha puc. 4 npunegenu Q_orouerpuqecKlle pa3pe3br fleptreH[flKynflpHo HalpaBJreHr,rp
Eucflepcult' Mrt eugnru, qro 6elat BcnbIIIIKa pacloflaraerc.E Ha rpaHr{rle frilpa u flolyreHr.r.
Ha ocHosaHI'I[ ycpeEHeu]I.fl HecKorlbKr,rx-QorortaerpuqecKr,rx purprrou, cgerraHgbrx BHe npe-
EenoB eMlrccurr B rlrut4l,t (r.e. galee 20 A or rleHrpa Ho),6uin oupe,qeneH KoHrpacr r.r trolre-
peqHble pa3Mepbl .EApa HerlpeprrgHofi ?vrucc$rt. Kourpacr ee cocraBr,rn 36% oi cocegHero
HeBo3MyIueHHoro He[pepblBHoro c[eKTpa wru 24% or HenpepbrBHoro c[eKTpa UeHrpa Ar{cKa
Conuqa. Pa:uep o6lacrn cBeqenl,Lfl, uruepeuuufi na ypb"Hr rrorroBr{Hbr r.rHreHc}rBHocrr{,
cocrasufl7",

-- 
H^a quc. 5 upuaegeuu $otouerpuqecKl,Ie KoHrypbr rlyrHuu Ha El.n rpex y3rroB BcrrbrruKr.r

(1 , 2, 3) ua rpeuefi cneKrporpaMMe.
XaparcrepuuvtN oco6euuocrflMl,I KoHrypa flLLHuLr 1/o s ruecre oerofi ncnrruKr.r .fiBtr.f,rorc.f,

Aerrpeccr'rff B rIeHTpe iluldlru I{ oqeHb 60nruras [por.fixeHHocrb KpburbeB. oouras [po[gxeH-
Hocrb r'rx Aocrr,rraer -40 ,L ronyurrdpr{Ha rourypa l0 A. Ha nrpro* ra4pe 6nuarco, *pacno.
Kpbllo Jtu[rtll.I/o ucrcaxeHo HilrIo)KI'IBIIrnucx rpiurr au6pocorrr, lrgyullrM ng o6lacru gl,trc-
cr{oHHoro yzna 2. Ha nropolr KaApe KoHrypr/o cl.rlrrurerpl.ruuufi, Ha rperbeM }r qerBeproM _
raKxe cllMMerpu'rfttfi, Ho c[BLIHyr B KpacHyro cropoHy ia 0,5 A" qro coorBercrByer cKopoc-rll oflycKaHl'I.fi cBer.Eulerocr ooteua 23 xrtlc. Y gayxrepumHHoro KoHTypa flpKocrb Kpac-Horo m4Ka HeMHoro 6olrure cl{Hero u cocraBrlf,er 1,7 lrureHcfiBHocrr{ HenpepbrBHoro
cIIeKrpa.

o4uaxo uar6onee uxrepecnoft oco6eHHocrbrc crreKTpa 6enofi ncnuruKlr trBrrflercfl noJIHoe
orcyrcrBl'Ie conHeqHblx nwlJ.ult nououlenux B rlo[ocKe He[pepbrBnoit swttccun. Ha pnc. 6
rIpuBeEeHbI $orouerpuvecKl{e pa3pe3bl c[eKTporpaMMbr B Mecre cBeqeHus.rtetoir Bc[brrrIKr{
Lr HeBo3Mynteuuofr $orocQepe (a roqepHeHuax). B cuerrpe HeBo3MytqeHroro CorHqa s
[pI'IBeEeHHoM cneKrparlbHoM yqacrKe [prcyrcrByKrr ilLt:,i,ruu FeI, TiI, TiII, SiI, NiI, CaI, CI,

BC[bIuIK]t, a TaKXe KOHTypOB nI{-
rropofr u rpernefi creKrporpaMM



puc. 4. Ooro-uerpqrrecKfie pa3pe3r,r (B npolr3BonbHbrx r{HreHcl{BHoctax) uropoft u Tperbeii c[eKTporpaMM

(cr,r' puc. 3) nepnengurynxpHo HarlpaBlleHlrlo AI'IcIrepcllI{ AaJree 20 A or u..eutpa ttuuuu Ho

1 - cnadas r"rrp"purrr"i ,*r""rt BcnbrrrrK,, 2 - ',,.po 
nntua, 3 - ncc'-IeAyeMblft yeen 6enofi acrrbllr-

ru,4 - flonyreub,5 - xesosr"ryqeurraa $orocQepa

/r/I,t
4n

6t+0

,lttit

pr.rc, 5. KoH:rypbr Jrr.rHr,tn f/o U paeHrrx y3nax BCIIbIIIIKI.{ Ha TpeT6efi (crur. puc. 3) cnercporpartlrt'le

CruroultaE rrvttttfr. - yeen 6enoft Bcnr,r[rKH, rurpHxoBafi - qpcemrufi y3eJr Ha .s.qpe ntrHa' [yHKTHp-

fiarr - y3en Ha Kpalo [onyrerrH co cna6ofi nenpepuraoft gv,nccneh (1 na pnc' 4)

vI, lrurencueHocTb KOTOpbIX 3aKIIrcIIeHa B [peaeJlax oT -2 lo 6' v He3aBI'ICI'IMO OT I',lHTeH-

CIIBHOCT}i BCE IIITHI'IU OTCYiCTBYIOT B CIIEK'TPE flE'PA 6E[Ofi BCITbIIUKU'

B:rrHuxx Fellres+l,iii'issz,gz A'iia Slue 3zrlrr.rrofi HerpepbrB,ofi 3Muccrei \L4HuLt

Ha6flrc[aeTc.fl y3KOe 3epHbIlIIKO 3MI4CCI{I4, IIOEO6HOe Tofr' KOTOpafl 6r-tsaer BI',IAHa B trt4llvlfl]{

MeriIrIrIoB B O6brqHblfr BorrbrruKax. clegyet orMerLITb, qro 3TI,1 [I'IHI4I',l He Ha6[p[arl'{cb B gMI'IC-

o}II,I Bo BctlbluKax Ha AI-IcKe HI,I B oAHoM H3 I,I3BecTHbIx HaM cllyqaeB.

BuE}ra eute oE,Ha 3Ml{ccuouHa,I JII,IHI{x, KoTopa.E IIo xapaKTepy cBeqeHafl ","]:T]::..::
o[I{caHHbIx BbIIIe: pa3Mep 3MI{cc[},I IIo BhIcoTe IIpeBocxo[I,IT pa3Mep flApa HeIIpepbIBHoI,I

3MITCCIII, TOrtrIB KaK u ,,,'"* FeI pasrurep flE',pbltuKa 3aMerHC MeHbIIre' 3ta gvuccfloHHax

rruuvfl Moxer 6r,trr croxrecrBrleHa c runraefi yt"ponu )'6587'6 A' noreuqual Bo36yx[e-

HI,I.E HI4xHero ypoBH,I roropoi 8,53 sB. 3ra nurru-g BnepBble I{a6JIIoAaeTctr B c[eKTpe

BCIIbIIUKI,I.
oueuur"r Telepb 3HepreT[qecKl,Ie XapaKTepI'ICTI'IK]I BCIIbIIIIKI',I' Ka,rc 6r',Ilo IIOKa3aHO BbIIIIe',

Ko'rpacr n.rp.por"*roi- r*r""^ paoi, o,i4l", a nonepeq,'fi pa:nnep ffApa - '7" 'v1cxo*

lr3 9T[1X EaHHbIX, MbI MOXeM o[peAenl'ITb 3HepruK]', I'I3JlyqaeMyIo B BI',1IIIMOMl<-oT^lllJY:

flonaraa,qToKoHTpacr6errofigcnuUKI,IBupyrraxyqacTKaxBI,IAI,IMorocneKTpaTaKoI,Ixe,

64
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Puc.6. <Doror..rerpuqecKr.re 3anHcu HeBo3NryrucHHofi @oroceepu lt flApa 6eJrofi Bcr]bnrrxa B Ai,rarra3oHaxd * I65s2-6S58 A; A - d6s42_6s49 A; e __ ). OSOI_OSli A; a _ i6s90_6598 Acnnourxan ilvr/]flA - HeBo3MyqeHHaa Soroc{repa, [rrpHxoBan - 6enas Brrbnrka, ,4 - Tenryp,qecK,eIIHIlHfr

3, l4gnecrus KAO
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KaK B o6rlacru Horabtwtctll,lM ee ltuTerpaflrguft noror:

Fcont = O,24go = 0,24'7,7'l}ro x 29 '1010 apr/(cr"r''c)'

OaxmqeCrn MbI ollpeAerlUltl tUXttnfi [peEeII groft senrtfiHbl, TaK rar rgpo 6enofr

Bc[brrrlKu 6ruro rory6oBaToro UBeTa, a gTo foBopI{T o roM, qro ero KoHTpacr B KoporKoBorl-

sonofi qacrlr cneKrpa Bbrrfle. Hanplrmep, rgpo 6elofi BcrbIIrIKI,I 7 aarycra 1972 t.I'IMerIo

KoHrpacr 0,1 1 s o6racru ), 5900 A r 0,50 s ), 4950 A t4l .

Cqran y3erroK HerrpepbrBHofi ovmccur,t KpyrJIbIM, onpeEeJII{M ero ruIouallb S =2'1017 c#
r uafttrena uuxttnft npeAen usnyvaeuofi MoluHocr[:

Pcont 2 2,0 ' 1010 '2 ' 10r 7 = 4'1027 sprlc.

Onpegerur"r Tenepb 9nepnrrc, r{3rryqaeMyn scnuulroft B II}IHI'Iu I/o. SrcauaaneHTHaff llrn'

pn , Ho gMlICCulI, ,rur:itugumurqefiCanatrenpepblBlryrcsMI{Cc}lP'no}I3MepeHI'IflM rua2-i't tt

3-ft cnr*rporpaMMax cocraBrrfler 12,7 ti., l3,l A" r.e. s cpeEHeM ll = 12,9 A. I'Icxogfi I{3 3roro,

BbIIMCIII'TM IIOTOK B IIHfiINUI/O OT PACCVTATP}IBAEMOTO Y3IIA;

_FeFoo = ng"? = 3,14'2,85' 106 '0,67 '12,9 x7,7'107 epr/(cr''r2 'c)'

Oqenru MoulHocrb I{3rIWeH}rff B rIlIHI,r[.Eo or ncefi BcTIbIITIKI{. I4cuparneunaff 3a rlpoeK'

qun 11noulagb BcrrbrruK]t B I/o B ro BpeMf, 6rua o, 101e cnn2. flonaran, tITo B cpeAlletra no grofi

rgloulagrl gKBUBaJIeHTHafl IIIIIp[Ha ?Mt4CcUvr a I/* rgaOe MeHbIIIe yKasannoft, no1ryruM

PHo o 0,5'7,7 '10? '101 e x 4 '1026 epr/c'

Taruu o6pa3oM, rroroK B KoHrl4HyyMe 6onee qeu na 2 nopagrca flpeBocxoEl{r rloroK B

Itwril4w IIo, uoulnocTb I{3JIyqeHlIfi B KoETlIHyyMe BbIIle MoIIIHoctE }t3fiyqeH}Ifl B III'IHII]I B

l0 pas, aly**apnure gHeprl,tl,t KaxAoro BuAa u3flyqe:nua (sa crler ]Ix paeuoft flpoEoJlxl{rerlb'

Hocrr{: 6enax acnrrura -5 rwrn,.Ilo-Bc[brurKa - 6olee 1 v) npuuepxo oEI{HaKoBbI I't cocrttB'

Jrflror oKoJIo 1030 epr'
Oqesurr,r rarxe rcrsernqecKyto gHeprlrxl gyroo6parnux ru6pocoq, Ha6[IoEaeMbIx Ha IIep'

BoM Kagpe. Bana usuepexnori nonrpe.rrrrfi pagr.aip au6poca (- 7"\ 3a E{aMerp crycrKa,

rrJrgrHoqrb arOMoB goUopofa ly' = 101 1 cM-3 (aeluwrua' xapaKrepgafl g.nx npory6epaHUeB

[5]) u [pLIBeEeHHbIe gln au6pocoB CKopocrI'I, 1OJIyTII{M. cyMMapHylo KuHerI'IqecKyIo sgep'

rn., parnyro or5 '102e ePr.
CpaAnru HaIIIn pe3yJIbTaTbI C uOlyqeHHbIMU EpyrI'IMI{ aBTOpaMI{ rro IIpflMbIM cHI{MKaM

6elrrx BcnbIIIIeK co criroQrnbrpaMll B [4] npr'r [ccJIeAoBaHI'I]I caMoro spKoro yaaa 6enofi

""nui**, 
7 aurycra lg72 ;. noror us-nyuesrm o. uero 6rn oUeHeH a I ,5 ' 101 

o epr/ (crta2 'c) ,

a Moulgocrb r{3Jryqegr{tr - 3,5 . 1027 zprlc. llonsar ouepr]Ifl, rl3rlyqelrHaf, uo apeur stoft

BcrrblrrlKlr B KoHrlrHyyMe (qeErpe agpa l{ EBl{xyulaflcff "BorHa" s 6enoM cBere), cocraBrlfl'

nt - 9,8 . 102 e epr. .hJrrucnor** w. O4.Ol Jglq r. 3ueprl,Ifl cBerIeHI{.a g 6enoM cgete oueneria

s 3 102e epr [6], Tarnu o6pasotr, uafigennHe HaMu 3Heprerl,IqecKl'Ie xapaKrepl{crl{Krr

ricnrru6n 6nuarn K TeM, Koropble uoflyqeubl fJIff GaMbIx MouIItbIx BcnbIIueK'

OcrrosHlle BbIBoALI

Buepane flolyrreHbr crreKrparrbubre na6mogeuufi, fiApa 6erofi scnnrurxu s o6nacrwHoao
BpeMfl runynrcnofi $aert.^ l. Konryp iltr1tru Ha Ha Mecre flApa HerlpepbrBnoft 3MHccI{u AByxBepuI}IHurfi, noryluupt't-

Ha ero - l0 A, a o6lqas nporf,xeHHocrb KpbrnbeB Eocrlrraer 40 A. Konryp culttraetp.n'nrufi,

Ho CEBITHyT B Kpacuylo cropoHy ua - 0,5 Ao uro yKa3blBaer Ha onycKaHue u3JlyqaK)Illero

o6reua co cKopocrblo -20 rcv.lc.
2. B r"ror.,reni na6lpfeuus nenpepnanoft 3MI{cc[E B cne-Krpe 6rln[ sllAHrt gyroo6paauue

eMI{cc}IoHHbIe nrrdpocu c [yqeBbIMI'I cKopocraMl'I or 3 ' 102 go 2 ' 103 rcM/c'

3. B nepuog MaKcr.rMyMa cBerreur{fl 6enofi scnrruKll B crleKrpe He[pepblBHofi otvtllccun

66.



norlHocrbK) orcyrcrBoBanu ltu}luu rloulouleHr{ff MeTaJIJIOB, A lilufli4'. yrlepoAa c BbIcoKr,rM
rro reHrl[ilrro M Bo 3 dyxAeHr.rf, Ha6Jrrotral acb B 3 Mr.rcc[[.

4' oupegeneHbl fioroK I,I3rIyI{eHI,ta, MoulHocrb r,r cyMMapHafl 3Hepr}rfi B KoHTI,IHyyMe I,I
B JII'!HI'II{ I1o. llorox B KoHrI'IHyyMe 6onee qeM Ha ABa fiopflAKa npeBocxo4]IT fioroK B yt41t4r1,
MoluHocrb BbIIIIe MoIuHocrII B ItlLHI[vt r l0 pas, a^cyMMapHas 3ueprt,tr KaxAoro BuAail3ily-
qeHr{fi [pHMepHo oMHaKOBa H COCTaBJrser - 1030 apr. Taroro xe flopffAKa 

'.rrrrrurar.u,gHeprrrff arr 6pocoa, na6l rcganruuxc.fi B Haqane B crrbrrrrKl,I.
Cparueuue pe3ynbraroB na6nrcgeHaft c [peAnaraeMbrMu MoAerrfvu 6enux acnlrurer 6y-

Aer rrpoBegeHo a galruefiurev.
Hoa6pu. l99l r.
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OTIPETENEHI,IE MATHI,ITHOTO NOJI.fl }I TEPMO.qUHAMHqECKI,IX
NAPAMETPOB B COIII{ETIHOfr BCIIbIIIKE

B.I. Jlosuqruft , 3.A. Eapauorcxrd

IIo ua6rrogaeuuru npo@uaana r.uuufr He' FeI 15434, )\s441 , x6l7 3 u Fell x4924 paccqm'aga MoAerrL
AII' BcrIErIIrKrl dwltra 2. Ha6nIoAenug npoQr.rnefi BEITIoJTHeHLT rta grrreJrrnoM cnexrporpa@e c [pr.rMeHeHr.reMasanu3aropa rpyrouofi lrorrlpr{3aUxu.

HaltAeno, qro reMrleparypa ll MaxHltrxoe noJre.r{Meror MaKcHMyM n @oroc@epe xa rny6uHe zo., == 5 ' t0-3. B nnxsnx cno*eorooeepu.(rr,, > 3 ' 10-r) ,u*rrro"-nJr. 6r,sxo r< Hynrc. Ilenaeicg
:EI_BoA, 

qto s 6nlsxo pacnonoxeHHrrx (npo'crpancrBeHHo Hepa3peruruux) y3Jrax Bcrrbrrrrx[ Befllqr.rHanoJL MoxeT pa3'ulIaTBcs B HecKoIIbKo pa3' a MaxcI{MIUILHbIe 3HarleHna AocTLIrarcT 6onee 4000 Ic. Benu-rMHa MarHI{THoro rrottr, orlpeAenenu,rr no nuuuu Hq, cocraBrrrer oKolo 2100 fc.
DETERMINATION OF MAGNETIC FIELD AND THERMODYNAMICAL PARAMETERS OFsoLAR 

- 
FLARE, bv v.G. Lozitskii, E.A. Baranovsky.. A ;.J;i;h"t;ili.,;;; and chromosphere was c4l-culated for the solar flare of importance 2. The calculations are b;.d;;'th";bserved pr"rii", 

"ia*, i.!ll\5434,1\544'l ' 16l?3 and FeII 14924. The observations of the prurir., -r rofruod on the 
".rruu"- iffi;;-graph with a polarization analyser.

The temperature and the magnetic field in the model are found to have a maximum in photospheric
layers at the.depth Io,, I 5 . l0-3. In the low layers (zo,s ) 3 . tO-r) itre magnetic field is very near tozero' A conclusion is inade, that in closely tocateu lspaldiy un .rotr.o) n"r. lnotr the value or rugn.ti.field m-ay..differ vely significantty; the *rximu- value-exceeds 4000 Gs,The valuo of magnetic field derivedfrom I/o line profiles, is equal to 2100 Gs.

BogH[rcHoseHI'Ie I{ pa3Bl,ture coJlneqHbrx Bcrrbr[IeK ,ata"ort o6pa3oM cBfl3ago c MarHr,rr-
HbIMI{ IIorIffMH B Ooroc0epe, xpoMocsepe ra KopoHe. IloerorrryrEccrreAoBaHr,re MarHI{THbrx
rtorlei B aKrI'IBHbIx o6nacrflx I,I, B rlacrHocrlir, B clrMoft Bcrrbrlxrf; Heo6xotrLtMo trrr.fi rroHrMa-
Hr,rfl [p]rpoEbr BcrrbrrrreK.

Ecrr EoaonrHo MHoro pa6or rto rt3yt{enr,rm B3ar{MocBfl3}r BcrlblrueK r.r Marnlrrgbrx 11o;1efr,
Ho 6onbxraf, qacrb paccMarpl,IBaer rlonfi B aKTi,rBgoft o6flacru urru B ilfrrlax BcflbrrueqHofi
rpyflrlbl, T.e. BHe BCTIbIITIKI'I. B [], 2] [o AaHHbrM ltsrvrepeurfi Marur,rrHoro troflfl c rroMourbrc]
MarHI'ITorpa+a oupeAerlsrlacb BblcorHatr 3aBl,Icr,rMocrb Ha[pffxenHocrll [orI.E 14 golyqeg pocr
floJrf, c srrcorofi.
3*
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XaparrepxctxK[ cneKrpaJlbnrrx nxxnfi

Ho
FeI (15)
FeI (37)
FeI (62)
FeII (42)

6s63
5434
5447

6tT 3

4924

I 0,15
1,01
1,60
))
2,88

1,05
n

1.25

2,50
r,'10

B [3, 4] I,IccneAoBzrnocb MarH],ITHOe rroJle B C[OKOfiHbIx O6IaCTffX IIo flpool{nflM MarHl',l-

roaKr;Bublx ttt4*t4i4. Aatop6 rrpllt11nu K BbIBoAy, I{ro crpyKrypa IIoJIfi ol{eHb HeoAHopoAHa -
HMercrgfl roHKLIe rpy6KLI i 6olrruofi HaflptrxeHHocrblo uoJIfl (rrtcawa raycc) '

B [5] npoclleNr,rsaercs cBfl3b BcrrbrureK c I,r3MeHeHhrfil,ilu MarH]IrHbIx flonefi B cocetrHlx

flrrHai, a n 101 no ru4Httxv- pasuofi r.IHreHcr,rBHocrt4 HafrAeHa 3aBI'IcI4Mocrb IIoJIf, or Bblcorbl

Ars o[oKKYnoB.
K srrsoAy o cfinbHofr HeorHopoEr{ocrr,r MaTHI,ITHOIO IIOIIfi, BIIIlorb Ao I4HBepCrIu 3HaKa,

flputrten anrop [7] , flbtraflcb [Hreplperl,lpoBaTb I'I3MepeHI'Ifl lrollfl Ha MarHl'lTorpaQe g'un pao'

HbIX III,IH}Tfr.

B nOCteggee BpeMfi 11oflBUICq pflA CTaTefi,'B KoTOpbIX I'lgq1e!,yercs MarHI'ITHoe nolle B

caMofr BcflbrurKe.
B [S] no fipo6]rnflM lrrlui., florryqeHHbrM c rlorlflpu3aul,IoHHofi onrl'IKoft, 6rtlo uai4eHo,

qTo B BepxHI,lX CIIOffX BC[bI1XKI4 IIOJIe flpo[onbHoe, a B HI4XHI',IX - [o[epeqHoe'

B [9i yrcasuBaercfl, qro Ha6nrcEaeMbre oco6eHHocrI.{ [poQllflefi MoxHo o6bflcHl'{rb rorlbKo

lpeEIIOiIOXeHlIeM O CyUeCTBOBaHIII,I B CBeTf,UIeMCE o6beMe IpOTI'IBOIIoIOXHo HanpaBJIeH'

Hbrx Ilonefr.
B [10, 11] uonyueuo ]r3MeHeHr,re MarHI.{rHOro IIoIrtr, reMlleparypbl, IIJIoTHOCTI'I uryp6y'

IreHrHocTrI Ha ypoBHe $oroc$epu Bo BpeMff Bo3HI'lKHoBeHufl u pa3Brrl4ff BcIIbluIeK' TaM

Ha6IroAeHLIfl CAeIIaHbI 6eO nOllpltaaqllOuuoff o[TI'IKI'I, I'I BbIBO[bI OCHOBaHbI Ha CpaBHeHI'II'I

tt.InpI,IH MarHlflo aKTI'IB HblX I't H eM af HI'ITO aKTI4BHrIX nUttuit'

B [12, 13J IIo Ha6nroEeHuflvlIlulf.t4it xerre3a c flp]r3Mofr Bouacroua ArIs HecKorIbKI'Ix Bcrbr

xreK ;afr[ego, qro MarHr.rrHoe [ore B $oroc$epe Bc[bIg]KI'I oqegb HeoAHoPouHo - B roHKIax

rpyoKax (npocrpaucrreHHo-Hepa3pelxl,lMblx) KaK 6bI cKoHUeHrpI4poBaHbI cI'IJIbHbIe MarHI'lT-

Hbre rorrn (uo 6000 Ic) .

B [3, 4, 8-13] EJI.rr oIIpeAefleHIIfl xapaKTepl,ICrHK MarHI'IrHoro IIoJL aHaflI',I3l.{pyercff

BeCb ItpoOI4[b Ma1H[TOaKTI,IBHbIX llrltt4i4. TarOfi MeTOA I'tMeeT CyrUeCTBeHHoe [peI{MyuIeCT'

BO [epeg Il3MepeHI,IeM ltorlfl C IIOMOUIbIO MarHI{TOrpa(ba IIIIH [pOCTbIM I'I3MepeHI'IeM Be[I'Iq'I-

,o, pua*arreuus. Oco6dHHocrl,I fipo$unfi Aalor Bo3MoxHocrb AeIIarb BbIBoLbI d rourcoi

crpyKrype MarHlrTHoro floJrfl, a r{e TorrbKo ollpe.qeJlflTb Beluq[Hy HaIIp.fiXeHHOCTI'I. KpoMe

TOI., C6[OCTaBIIeHI,Ie [poQl,tnefi HeCKoJIbKI'Ix ttrttuit IIO3BOJIfleT paccquTaTb TaKxe TeM[e-

paTypy, rIJroTHocTb, ryp6ynenruyrc I{ nyqeBylo cKOpOCrl'I B O6naCrI'I BCnbIITIKI',I"

Tarue uogeJrbHbre^puro.ro, 6rrlr,r cEenaHbr B [14] no $u]fit4flr/. Hn, Hl I'I nI'IHI',lffM FeI,

FeII a Olpe[eneHa 3aBI,ICI,IMOCTb OT BbICOTbI MafHI'lTHOrO floll,I U TepMOAI4HaMI'IqeCKI'IX IIa-

paMerpoB A,flx Qo.rocsepbr 11 xpoMocsepbr BCIIbIIUKI,I 6anna 1, pac[onoxeHHofi BHe IIflreH

p"oo* c 6-ronerarypaqxefi. Errlo uonyueuo, iro o6nacrb sMuccI{I'I $orocQepHrlx rIlHI'Ift

"enrcac, 
TOHKITM o6pa3oBaHr.reM B BepxHefr QOrOC$epe- Marsursoe IIoJIe B 3rOM roHKoM

cnoe [ocr,rraer 800-900 lc, a rny6xe^ ("o,, ) 4 ' 10-'?) flofle-paBuo uylto' B xporurocQepe

fiorle Bbl[re, rIeM Ha ypoBHe Soroc@epu, u cocraBrlffer oKoJIo 1200 fc'
3Aecr vrr [eraeM aHulrrorl4q]Ible pacqeTbl AIIfl BCIIbIIIIKI 6ufiA 2' Bcnrtrura 16'06'89 r'

pacnonoxeua HaE ItffrHoM B rpynle N" ?2: (no ConueuublM EaHHbIM) t,r I{Meer KoopE'I'IHarbI

17oS, 4"E. Haqano BcrbIIlIKrL- SnlZ* UT, rura*clo*yrta a 5'30- ' KoHeU B 6h30^ ' I4cclegye-

vr,rfr cnexrp flonyqeH i ShZg*, 5 UT, r.e. s6n]agu MzIKcI{MyMa. Cuercrp cSororpaQuponan

Ha 3tuelrbHoM crreKTporpaQe ropuaoHTaJlbHoro coIIHeqHorO TeJIecKo[a Acrpouorvruuecroit
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Prc' 2' Illotuocrb B HeBo3MyureHuofi QotocQepe (urrpuxonaa nuuux) u B MoAeJru BcrrbrruKn (crmou-HAS]Iuld,ls)
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Puc, 3, Terrlnepatypa Tu MarHr,rrr{oe nole 111, fl2 e xoNanoue}rrax Nro.qeJrr,r BcrrrrrrrKr.t MI, M2
Pr.rc. 4. Typ6yneHTHa[ cKopoc.r.b B MoAerrrr BcrrbrruKu

o6cepnaropuu Kregcrcoro yHuBepcr.rrera [15]. Ilepeg BxoEHofi rleJrbro cnerrporpaea craBr{-nacb qeTBeprbBorlHoBtul IUIacrI,IHKa, a 3a ulerrbro - [pr.r3Ma-pacuenr{Terlb r{3 [rcrraHACKOrOIu[ara' Paccenugrrfi cBer B flffrHe WI,ITbrBancfi no c-Hr,rMKaM Kpa, Er{cKa (ou cocraawn 22VoB o6rlacrll 5000-6500 Au 40Vo s o6nacru 4900 A). yqnr"r";c;aKxe paccefiHgrfi cseru cnercrporpa@e.
cnucorc nmrnfi I'I HeKorotrbre EaHHbIe o Hlrx [pr,rBeAeHbr B ra6nrqe: x- troreHul,Ian Bog-6yxgexua HI'IxHero ypoBHfl, .geff - o$serrnourrr 6a*rop rurg", BurrrcneHfie reoperr,rqec-
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puc- 5. cDaBHeHHe Teoperr4qecxnx (rurpl,rxosrte nfiuuu) u na6nroEaerrtrx (cflnouJHble nr'ilrun) npo@unefi

,r"rn-r..il, 5434 (a) , rin s++z (61 , FeIr 617 3 (e) 
' 
FeIIr 4924 (e)

rnx npoQnneft cgenauo reM xe cnoco6otvt, KaK I{ B [14] , n [peEIIonoxeHr'IE npog'onbHoro

MarHlrrHoro uonr. IIr [poBepKr{ r,r yroqHegl,Ifi CII1 ocua1lflnTopoB I',I roo$suqnenroB yuI]I'

;;;';;;;r 
-fu.&*rranuo 

upoQutttt wn MoEerIr HeBo3Mylue'noft $oroc$epu [16]

I-rpu"*nrr*llci c na6nrogaeMblMl{ EIIfl HeBo3MyuIeHHbIx o-6nacreft' Ogtra Hs $otocQeplttx

t,t*tuir flBrrflercfl 
"rar*rrrofefirpanruofi 

($arcrop Jlautre I = 0) - rfir$wfl FeI ).5434' [Io uupr-

ne oro fi lruuurt Moxuo nafi rll senuwlny ryp6ynenrnoft crco po crr'
lloucr uo[eneft [e]raeTcE MeToAoM npo6 n ouru6orc - flpocrMrbtBaercf, MHoro BapllaHroB

r.r or6uparorcs re, Kgrgpbre Ealor HallJ1yq1llee cor]Iaclle Teope[IqecKIlX U na6nroEaeMblx npo-

eulefi. Csaqala noUOrf*rao MoAenI{ 6es_ytera MarHl{rHoro nons' Ha sroM ulare uu E'o6n'

Barr[cb corflacoBaHr{r ,"opa*raarnx u na6lpEaeMblx npoQuneft ToIIbKO nO BeJIUTMHe gMI',IC'

cru. Kponae ,o.o, Ourna o'npe[eflella typ6ynenuraa cKopocTb rlo u]Ip[IHe uarHrronefitpant'

nof, nunun FeI ),5434. Aanee nog6upancr xon MarHl{rHoro [ollff c arrcorofi rarc"Iro6rt Ha11'

,yr-r* o6paaou o6rsfiruTb ua6nroEaeruoe pacueffIeHre n npo$unll orfleJlbHblx KOMnoHeH'

ToB AIIS scex n[HI'Ifi.
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Pnc' 6' Terr'rueparypa B HeBo3MyulellHoil xpolrocQepe (rurpnxoaaa rrulr,ur.) x B Mo[eflu Bcfibrrrrrr.r HaArurrHoM (c.rnoruxax nunnx)

Puc. 7. CparueH[e reoperr{qecxux (.1, 2) r.l xa6n:roga6l*rx (3, 4) upoeunefi nutuu[o

!4r nauei BCIbIIIIKI{ oKa3arlocb, tITo rrpll xoporueM coBrraEeulr[ TeoperlqecKr,Ix r,r Ha6[ro-
IIaeMbIx upo0unei Arr 

-MarHlrronefitpaaruofr 
iuauu FeI ).5434 couaclre upoer,grefi gna

MarHI{ToaKTIlsHrrx nuxl{fi flnoxoe - Teoperllqecrr,re npoQun[ cfl]rrrrKoM ysrr,re,-ynyvruurr
couraclre [ocpe,qcrBoM yBenr,rqeHr.rtr rypOyneuruofi cxopocru u, HeJrb3.E _ flpu sroM Hapy-Iuaerc'tr cornacoBaHl'Ie npoQunefi uefirpalruofi ilttHnti FeI 15+34. O4lropo4noe ,u.rr.rio.
noJre He oKa3brBaer BrrufiHnfi. Ha r[Ipr.rHy npoeunr.

llonyturr o,qHoBpeMeglro couacue Ertfi Bcex nu:rruit oKa3arrocb Bo3MoxHbrM TorrbKo BrIpeAnorIoxeHlII'I HeorHopognoti crpyrcrypb, flonfl.,MarH]IrHoe yrrrupeHr{e nuuuit Moxer rrpo-
UCXOEI,ITb KAK OT HCOEHOPOAHOC,,I ,,ONfl ,,O 

',Y6I,IHE,, 
TAK ,n OT UA"OXENUA I'I3JIYTIEHI,Ifi OTnpocrpaHcrBeHHo-Hepa3pelrlllMblx y3JIOB BcrrbrrrrKE c pa3[r,rrrHbrM rrorreM. cnoxenl,re ICoMIIO-

HeHToB' cMeuIeHHbIx Ha pa3Hylo BeJrI{rMHy' Y EaeT pacufipeHl{e npoQr,gra. B orcoHqarenluo}r
Bapr'ra're nprcyrcrByror o6a $arcropa y,*pe*Ufl' paccqurauH gBi Mogem (Mr, M2) c oru{-
HaKoBbIM pac[peEerleHl{eM IIo uy6uue repMoEI{HaMI,IqecKI,tx [apaMerpoB, Ho c pa3flr,rrrgbrM
MarHI{THbIM [orleM, Marguruoe ilorle B MogeJlflx I,rMeer MaKc]IMutrrbHoe 3Harlegre Ha uIy6]I-
Ho r9,5 = 5' l0-3, a n o6racu,r ro,s ) 3 . ro-2 Beflr,rqr.rHa no"r 

"pyro 
rraAaer go uyrr. Mar-

CI{MYM MATHI,ITHOTO IOIIfi IIOTITI,I COBIIAAAET C MAKCI{MAIIbHbIM IPI,IPOGTOU (NO 
"PU""",O "HeBo3MyrrleHnoft o6racrrrc) renrueparvprr. I,Isuexenne c rnyor.ruoi a @oroc6.p. ,rrn"pu-

)Ir::, T:T313:_rll6yreuruofi-cKopocrr,r r,r Mar*r{rHoro ro.r.8 roKa3aHo wa puc. t_4(r o,s - oflrEqecKarr ronur.rHa npr ].5000 A) .

3arrersu 3,qecb. qro yMeHbIueHI{e MarHlrrHoro IIonfl ,Io Hyrr.rr B rnvoorlrx closx neo6xo-
EI{Mo ErIa cortracoBaHua BeJrIiItMHbI paclue[neHl{f, rpodr,rnefi oEHoBpeMeHHo B UeHTpe 1111-*! n B Kpblrlb'trx' Cpreruenue eKoMrIoHeHT B.Kpblrrbffx MeHblre, qeM cMeuleHr{e qeHrparlb-
uofi euuccl,u.r. 3ro xopouro Br.rAHo Ha pnc.5,6 (F;I I5447).C""uv*"oparrirbBHr.rMilulre,rrro
o[peEeJIeHI'Ie BeII]IIMHbI l\rarHl'trHoro IIofia IIo BeIIuqI,IHe pacUeUIeHUff niruufi ApeT 3gaqe5r,IscyulecrBeHl{o MeHbIIre rex, Koropble [ofiyqeHbr IIo MoAerrbHbIM pacqeraM.

coornorueune moulaneft ysnoa acnr[uK]r c [oJreM rro Mo,qe,,u Ml u uo rrrolern M2paauo I : l ' B nauu pacqerbl MbI He BKrrcrrartu MoEerrn c nofiepeqHoft cocranrsrcri;, *.*HI{-THoro non*' fit peIueHI'Ir Bolpoca o HrIrIutM}I [o[epeqgbrx nonefi ueobxoElrMo [pr{Bnegb6dnuruee qI{cJIo cIIeKTparIbHbIx lnnlri, B ToM rr}rcfie Jrr.rHr{r{ co cloxHbrM (ne rpunnerHrru)
MarHr{THbrM pacuerureu}reu. Mu [pe[[onaraeM cAenarb oro rro3gHee.
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Cpaanenne reoperrrqecKux n sa6npAaeMbrx nporlunefi $oroc$epnux nnunfr noKa3aHo

Ha pLIc. 5. Ha pucprrax EaHbI o6e GKoMnoHeHrbI.
buesra Be;rr,rr{r,rnbr Marrr{rHoro noJrfl B xooruocQepe lr pacqer MoEerI[ xporraoc$eprt cge-

rraHbr rro rruuutn Ho. Berrnturua [orrfl cocraBrrffer oKorlo 2100 Ic, a xoE reMneparypbl c Bblco-

rofr noragan Ha pr{c. 6. Cpagnenne BbrrMcJIeHHbIx LI Ha6rImEeHHbIx npo$uneft f/o gano ua

puc.7. Cnegyer 3aMerlrrb, qro pacqer MoAenr,I xponaocr$euot E o[peEerIeHI'Ie MarHl{rHoro IIo'

nr , 
"po*ocSepe 

ue Moxer 6urr cgenano yBepeHHo no oEnofr xporvroc@epuoir r,unuu.

B peiynrmre naurux pacrreroB [olyqeHa MoAerIb Qoroc$epuux rl xpoMocQepnltx croen

BcIIburIKlI. [Io grofi MoEeII[ oMI{ccI{g nur1uit xeIle3a Bo3H}IKaeT B ToHKoM o6pasoaanun na

rny6uue ro,s = 10-3+10-2, rrre reMrreparypa r,rMeer peerufi MaKclIMyM (-7200 K). Mar'

H11rHoe troJre oqegb HeoEHopoEHo KaK no ury6rlHe, TaK LI B ropI,I3oHTaIIbHbIx HarIpaBrIeHI'Iflx,

Marcuuyrvr nonr (-4000 fc) npr,rvrepHo coBnaEaer c reMneparypHblM MaKcI'IMyMoM. B ttt'tx'

HrIx cJloffx $orocdepu nole 6ruaro K Hynlo.

Hor6pr. 1991 r.
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vtrK s23.98

HCCJIEIOBAHHE MATHHTHOIO TIOJUI 14 SJIEKTPI4qECKI4X
TOKOB B AKTI,IBHOiI OSn.tCrI4 rIO HAEIIO.UEHI4,M

IIPO.UOJIbHOTO TIOJLf, HA IByX yPOBH.SX ]I r/CI-CTPvKTvPbI

B.H. A6paneuro, C.14. Ionacrorc,lMEIEpJl, B.E. I0p'uurun

Ha oqrogasur AasHbrx ua6nrogeurrl trpoAonbHoro Marnltruoto flons B nvrnusx FeI 15253 \u Hp,

a TaKxe tJo-Qr.rnrrporpaMM npoBeAeHo rr3yrreH[e cTpyKlypbr rloJl, I{ 3fleKTpuqecKEx ToKoB B axt[sHofi
o6nacur 25,0t.90 i. 1t = 15"E, 9 = 12'I{). 66ua o[pegelega cpeAH51, no artussofi o$nactn pa3HocTb

arrcor o6pasoaanr.rx nunnt FeI I5253 L u Hp (-700 xt"t), BErqLIcrreHEI cpeAHr'Ie no Bblcore BeprlrKaJrb-

Hbre rpaAr.reHTbr nolr.8 rr r{x 3aBrrcl,tMocTb oT HaIIpsxeHHOCTIt flOjl8, yCtaHOBneH XapaKTep cooTBeTcTBI'lE

na"xgy nonrr"ru ua o6oux ypoBHfx r{ erc r{3MeHeHue B 3aBI{cI,IMocrI,r or BerItHI{HbI nons. floxasaHo, uto

noreHUr{arr6rroe uone, gsrqr&eHHoe Ha ypoBHe o6pasoraHnx }/p tro AaHHLIM ua6nroAenNft Qotoc$epHoro
nonx, 6onrrue na6nro[aer,roro s Hp. 3ro pa3rrr{que o6rscrreso ipucytctsr.reu r xpoltocQepe nofleperlHllx
grreKTplrr{ecKlrx roKoB, Maruurnod uorre Koropbrx aHTl{flapannenbHo rIoreHIrI{aJIr}roMy troltrc. Ha ocHosa-

HI{r,r noTeHUI,IaJIbHoro IlonepetlHolo flonf, I.I ToHxocTpyKTypHBrx ffo.BonoKoHeU BbrtlucfleHll BepTHKaJIb]rbIe

grleKTprrqecKr{e roKtr B axtl,lsHofi o6lacru. Hau6onrurag BerHrII,IHa IulorHocrl'l roKoB cocTaBJIgla
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4' 104 A/xrvr2' a cpeAHs-E rlo luloulaEu (gnx roxa oAxoro sHaxa) - 2 . 103 A/xr'r2. YcrauosneHo Hailtl-lMe mO6AIEroro gfleKlprlqecKoIo ToKa, HalpaBrreHHoro BBepx IIO nCeft nUgupyrcUefi iIaCTrr aKTr.tBHofi
o6llacrl'I u BHu3 - B ee xBocroBoft qac[r. Benu.una rno6aarnoro rora 2 . 101, A. BucrasaHo nprnnono-
xeHue' qro BerluqllHa rno6aaruonr rcra (1+3) . 101 2 A lrBrrsercfi xaparrepxofi gla 6onruroft arrr.rsHo1
o6nacru, a ero HaIIpaBrIeHr{e 3aBucr{T or u[Kra conueqxofi axmsrociu: , nrgrnpyrouaft qacfl{ axttraHofi
o6nacru oH HarIpaBrIeH BBepx B qerHblx unKrlax I{ BHI{3 - B HerlerHblx.

ITWESTIGATIONS OF MAGNETIC FIELDS AND ELECTRIC CURRENTS IN A.C:[IVE REGION
BASED ON T1{O LEVELS OBSERVATIONS OF LONGITTJDINAL MAGNETIC FIELDS ANDIIo-STRUCTURE' Dy V.I. Abramenko, S.I. Gopasyuk, fu.B, ogbi V.B. yurchishin. rt" mag*tic-ii.-ia
structure and electric curents in the active region (ARi25,dg,goit = 1s'4 g = 12" aD were'studiea on
the basis-of Ilo-pictures and longitudinal magnitic field observed irFeI r5253'A andIIi. The averase dif-
ference of ths line formation levels is determined to be -700 km. The verticar magneti;h.fir;ffi;r;;-
pending on the field intensity were calculated. The corelation between magnotic field inteisity ;ti;.
levels and its change with the-field strength was ascertained. It is shown, that ihe potentiai ,"i.iti. ir.ia,
gfculatgd. fo; rlp fgrmalio^n level .on the basis of ths observed photospireric field, is greater thin tt. ii.ta
l?1t'lli_1,{q,-Y:ti.dtrtu*nce is explained in torms of transverse electric curents in the 

"tro*orpt "ie.rne magnetlc ueld ol the currents must be antiparallel to thelongitudinalpotentialfield. Theverticaielect-
ric cufients in the AR are calculated on the basis of.the potential-t unrv.ri. field and ffo-riurils. rrre maxi-mum electric curent density is about 4 . 10a A/kmr and average values about 2000 A/fmr.It is,det;;;;global electric cunent flowing upward through- the whole leaJing part or tiil an ,no ao*r,*uro ii it Ltail. The global electric cureni is about 2 . tot, A. It is ,ugg.rt.J in* z .ioi t A i;ih. ill;;i;il i;;the global electric cufient and its direction depends on tt. r6-ta activity: during even cycles the global elect-ric current is directed upward in the leading pari and downward i" dre 

"io "vclri.

BseAeHue

MgoroucneuHble .aBrIeHI,Ia, [poreKaroulrre B aruocQepe Comrqa, caMbrM recguu o6pa-
3OM CBA3aHbr C MarHr,rrHbrM rroJreM r ero crpyKTypofi. Baxnyro polrb B r.rx [poqeccax rrpa-Klr raKxe 3[eKrpr{rrecKEe roru, 3ro [oATBepx[aercfl pff,4oM ua6nrogaremuux $arcroo.Bo'nepaux, 3HarMreJrbuurfl qacrb Ooroc$epnoro non.p.*rbro [orr.E o6yc[o"r.ru ,nar.rpr-qecKr'rMr{ roKaM}r, Koropbre rrporeKaror a $orocQepe u,21 . Bo-uroprrx, ffrorqalIb rpynnrr[areH cI{HxpoHHo MeHflerc.fl co cpetrHefi nnornocruo Beprl{KarrbHoro gJreKTp[rqecKoro roKa.flsrna n arursuofi o6aacrl'I (Ao) noxnnxrorcff Tor[a, KorEa rurorHocrb Bepr]rKiurbHoro ro-
Ka ,qocrl{raer BeIII'I.II{HbI rIpI'IMepHo 103 A/rrr,r2 [2,3]. B-rpeuux, [oroxeHr,re BcrrbrlreK rec-
Ho cBff3aHo KaK c BerIlIrMHoi Bepr[Karbuoro 3rleKTpuqecKoro roxa [3-6] , raK ]I c ero
HanpaBneHr.rerr,r [3, 5, 6] . lloororr,ry x3yqeHue efleKrpr,rqecKr.rx roKoB Lr ux cBfi3u co crpyK-
rypofi rraarHuTHoro lroJrfl r{Meer Ba)KHOe 3HaqeHr{e,

flonyuenae I{HSopMaqlI[r o6 erexrpuvecK]rx roKax rpe6yer Harfi4qsfl EaHHbrx Ha6[rc[e-uufi o noneperrHbrx Marnr{rubrx uonni. Offrarco urol iu6opMaq[efr puanonu.u*, oo.ru
HeMHOrr{e }rccrreAoBareru. B cBff3a c err,rM r [7] 6rura paspa6oraua ,rrerogrr.a, a n [g] no-
Ka3aHa HaAexHocrb un$opuaunn, nonyraeuofi o6 snercipr.ruecKr{x roKax Ha ocuoBaHrrr,r AaH-HbIx Ea6rIIoEeHnfi npogonrHofi cocrasrsroulefr MarHr,rrHoro [oJrfl r,r .F/o-nonorconeu. Zicnego-
BAHUfr SJIEKTPI,IqECKI,IX TOKOB U VIX CE.fr3II C MATHI,ITHbIMI{ IOJIEMI,I IIOKA qTO HEMHOTOWICJICH-nrr. floarouy 3Aecb Mbr [poEoJrxaeM r.r3yqeHr,re crpyKrypbr rrpoAorrbHofi cocrasrsmlllefi
MarHr'rrHoro norx AO (no AauHuu sa6rrcEesui s usyx nunuax)- rr crpyKrypbr srreKrpr,rqec-
K}IX TOKOB.

1. Marepuan ua6nrogeurd n o6pa6orxa

B nocleEnne roAbl Ha Aaofiuolt uaruurorpaSe ECT-I Kpuir,rcrcofi acrpoSuauvecrcofi oGcepBaropl'lu 6rIn nolyueH 6onnruoi Marepuafl HaonrcgeHr.rfi upogonrHofi cocraalsrcrqefiMarHl{rHoro florlr oAHoBpeMeHHo B Esyx [I,IH[;X c sxoAHbft rue[bro cuercrporpaea1"x2" u 1"x4". [4r uayuenufl HaMr{ 6rrnx sesrrr ua6rrogenur Ao 25.09.90 r., HaxoAr.rB-
ureircfl. Bdnusfi rleHrp:rnbHoro Mepr,rA[raHa (L = l5"E, g = i2"N). 3ra rpynna Haxog]rnacb
B 6orburoM MarHr,rrHoM KoMrrrreKce, a flarHa 6rlnn ronrrco 

" ,rofi..o ,uii, [9] , Ha6nroge-
Hr'rff [poBoEr.r[rrcb B rrr{HHflx FeI tr5253 A, u s HB c pa3perueH}reu 1,,x4". tuiiunlr uerefi
Qorouerpoa cocraBrraltr coorBercrBeHuo 55 rraA L rob ni,q, u pu.rro"rltr or ueHrpa tmtru.u
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Eo ueHrpa uelteft $orouerpoa 62,5 uLu coorBercrBenuo 150 rraA. B reqeuue 5 q 6runno-
ciIeEoBaTeJIbHo [oflyqeHbl TpI,I 3aflrlcu MarHl{rHoro norr. llepnaa I,r3 HI,IX oxBarbrBarla Bcro
AO, a Ese lrocrleAylourre - rorlbKo nr,IEl{pyrcqyrc qacrb. Crcauupouanne nao6paxexua Corn-
rla orHoc}rrerrbHo ureJrrl cnercrporpaoa [poBoAr.rnocb c noMourrrc Qororuga [10] co cKo-
pocrbro 2"fc. @ororr,rA ygepxr{Baa lrso6paxeuue Coruua 3a Kpafl [r{cKa, qro Epr.rBoA[flo
r ge$oprraaqnll 3arrlcbrBaeMoro yqacrKa BcrreAcrBr{e Bpauleu}rff ConHrIa Ill].tlpuo6pa6ot-
Ke AaHHbIx eror s0$ercr yturbrB:Illc.ff.

B reqenue nepaux2vnapallrlelrbHo [poBogr.rflocb. Kr,rHeMarorpa$upoaaxue B flyqax rru*:ll4
Ilo (nonoca npottycKaHr.rff Qr.urrrpa 0,5 A) srofi xe AO Ha Kf-l c Ar.raMerpoM ueo6paxeulra
Consra 12 cv ll2l

flo gauucrlvr 6rrnu nocrpoeHbr Kaprbr [pogorrbHoi cocrasnrrcrq"fr *rua*rrnoro rloJrr.
Ha ocrrosauul{ AaHHbrx o [poEorlbuofi cocrasrsrcuefi nons u $oroc$epe u xporvroc$epe
rlyreM pelxeHllfl rpaeaofi 3aAarflI Hefiuaua [13] 6rm BbrqucrreH BeKrop floreHqr.rirnbHoro
Ilorrfl B Kax.qoM y3rre cerKr{ MarHr,rrorpaMurr. Kpoue roro, io $orocQepHuM AaHHbrM
ua6rmgeunff BbrtMcrlffrlacb rloreHrlllaIlbHaff crpyKrypa MarHr.rrHoro norrfl Ha pa3Hbrx ypoBH.Ex
na4 SorocQepofi. IIo traHHbrM nrr,uacnenufr 6rrlr nocrpoeHbr Kaprbr.

Bonorosua rouKofi crpyKrypbr xpolvroc$epu, Br{Er.rMbre ta Ho-$wrcrporpaMMax KaK
TeMHbre o6pasoaanrr, oflpeAerr.flror opr,reHTaur,rp lrcrr.rHHoro [ofleperrnoro MarHr,rrHoro [orrfl
Ual . Il:. anarnsa 6rult oro6parbr Jryqure f/o-crrNvrxu. Opuenraqrx BoJroKoHeu rroKa3a-

rla, qro s etofi AO rvrexgy nugnpyrcuefi u xBocroBofi qacrxN&r ne 6rrlo nprruofi uarHrruofi
cBfl3LI. Ecrn ona u 6wa, To, Bo3MoxHo, ocyluecrBrrfrlacb [ocpegcrBoM BbrcoKr{x
MarHlITHbIx flerellb. Tenr ue MeHee MargrrrHafl cBE3b MexEy grr,rMr{ rracrfferr AO Bce xe HMe-
Jlacb, Ha qro yKa3brBzllu crrcreMbr BoJIoKoHerL pac[oloxeHHbrx Ha ceBepe r{ Ha Bocrore AO
BHe MarHurorpaMMbr. Haprgy c 3TlrM rIoJIe xBocroBbrx nareH 3aMbrKaJrocb raKxe Ha MarHur-
HyIo crpyKrypy S-nonapnocrr,I, Koropaa pac[olaralacb K 3alaEy or MarHr4rorpaulor. 06
3TOM CBIrEereJIbCTByrOr Cr{gTeMbr BOTTOKOHeU, [pOXOEr,rBrrr]Ix qepe3 ueHTp MarHuTorpaMMbr
[aparlnerlbxo ocxoaHofi nyneaofi lrulauvr MarHr{Tuoro florrfl r.r roxHee Marur,rrorpaMutr. Con-
MeIrIeHr.Ie cH[MKa Ho-Ctpyxrypbr c Kaprofr [poAonbHoro MarHr,rrHoro [onff r{ raproft aau-
MyTOB [O[epeqHOfO IIOTeHTI}rarrbHoro IIoJrfl AaJro Bo3MoxHocrb ycTaHoBr,rTb Ha[paBrreHr,re
MarHI{THoro [orl8 B BonoKoHqax. OpaeHraqrfl caMr4x BoJroKoueq Iro3BorrrrJra o[peAenr,rrb
a3l,IMyrbr lrcrl{Huoro flo[epeqtoro MarHr,rrnoro nonx. Aar,ruyrbr BorroKoHeu (a aareu u rorcu)
orlpegeJrarrr,rcb rro cerKe c sqefircoi 4"X4" .

Pacnonarag AaHHbrMI,r o BerI[r{I{He rIoreHIIIiIaJIbHoro fiotleper{Horo MarHI,ITHoio nola u aeu-
MyTaMLI IICTIIHHOTO [O[epeqHOrO IOJIfi, MbI BbITMCIImII BepTLIKaJIbHbre 3IreKTpI,IqeCKI{e TOKLI

coulacHo MeroAuKe, ugrcixensofi n [7, 8] . 3Aecl [pr,r BbrwcneHr,r]r Mogyrra [o[epeqHoro lro-
reHUuiIIIbHoro IIoJlfl I,I 3reKTpuqecKr,rx roKoB 6run ncnorl3oBaHbr MareMar].rqecK]re MeroAbr,
AaIouIHe 6onee arrcoryro rorrHocrb BbrrMcrreHr,rfr. Anar[s ror{Hocrr,r BbrrMcrreHl,If, roKoB IIpo-
BoElIrIcfl Ha [oreglr[aflbHbrx MoEeJrgx. OH i'Iorca3ar, qro MaKcr,rMarbHafl rrorperxHocrb Bbr-

wrcrleul,Ifl ToKoB cocrasr^rcr I-2% or cpegueft [Jrornocrr,r roKoB, Bbrtr[cleHubrx no EaHHbrM
sa6nrcAesufi (/y'o-aororcoxuaM E BbrqlrcJreHHoMy [o[eperlnoMy rloreHrrr{iurbnoMy nonro) .

llogpo6uoe Ll3rroxenr4e MeroAI4Ku I,r aHaJrlr3 Tor{Hocrr,r Bbrttr{cJrenr.tfl roroa 6ygyr rrpegcraB-
JIeHbr oTEeIrbHo.

2. Ctpyrrypa ronf,

I4syueuxe coorBercrBl{fl MexAy MarulrrHbrMr{ [orrflMr,r Ha pa3Hbrx ypoBuffx, B roM rucrre
no na6nrcgerulflM B Soroc$epe u xpoluoc$epe, [poBo4r,uocb HeoAHoKparHo. Crenauosur\4
[15] u Cerepxrtu [16] 6rrna Haftgera, a 3areM MHorr,IMr.r uccJre[oBarerr.fiMrr no[rBepx,qena
xopouatr cBfi3b Mexgy MarHr,rrHbrMr,r [oJr.flMr,r, r,r3MepeHubrMr.r n Qoroc@epe n xponaoc$epe
(FeI ).5250 A r,r I(CaII [5] n uo ua6rrcseuunrBlyr:otisx FI ).5250 A,uHo [16]).I,Ivu
Srriro rarcxe o6uapy2xero, qro rtpl,t xoporueM coorB(jTcrBr,r]r crpyKTyp noJrfl B rlerroM Ha,qByx
ypoBHrx I4Melorcfl yqacrKl,I n AO, rge lpoAonbaoe floJre Ha o[HoM ypoBHe [Meer ogr,rH 3i{aK,
a Ha BropoM - rrporr,rBofloroxuufi.

Ha prc. l, a, 6 [plrBegeubr Kaprbr npotrorrbHoro Maru[rnoro nona AO Ha AByx yLoBHffx
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MIrr [epBofi 3arMcI'I. Ha ocnonanltl,I grrrx rapr 6rrno BbrrucrleHo orHorIreHLIe MarHI,ITHbrx rro-
Tor4oB rro scofi MarHurorpaMMe g.nr nolr y'y'-non.flpHocrlr:

Ory(FeI)/iD7y (Hp) = 1,66,

a TaKxe g;tfl rlonr,S-nonxpHocrr:

Os(FeI)/Or(flp) = 1,64.

OrHorueune cyMMapHbrx [oroKoB paBHo

(o;y (FeI) + @g(Fer))i(o/v (Hq) + as(Hp)) = 1,69 ,

Ananna Kapr [oKa3blBaer xopouee coorBercrBr.re crpyKryp rroJr.fi B uerroM. Koa$Qr.runeHr
Koppenrqflx, BbrrucJ]eHHtrfi rto scefi MarHr,rrorpaMMe, cocraBrr.f,er 0,923. O[Harco s E.runrx
MexEy crpyKlypaMll nor.rl Ha 3TLIX ypOBHrX uMelorcfl cy[IecrBeHHbre pa3iluq]4fl., ]I B HeKO-
Topblx yqacrKax Ha6llrcEaerc.fl HHBepcLIr 3HaKa flon.fl. Ana Eeranrgoro r.r3yqeHr,rx pa:nuuufr
crpyKTyp rlorlff MbI orlpeEenlurl-pa3Hocrb Mex,4y Ha[p.fixeHHocr8Mr,r, rroJryqeHHbrMr.r.[o
na6nrolesusM B Jrr.rHr.rlr FeI ),5253 A u v nuutru Hp:

AHl =lr,'nrrrrl - lHyaul.
Kapra pasxocrell (puc. 2) .c yuerorvr puc. I norca:brBacr, qro, xor.rr floJre Ha o6or.rx ypoBHsx

oEHOTO 3HaKa, r,IMerorcfl o6lacur, B Koropbrx HalpsxeuHocrb Ha ypoBHe I/p nrlue. Karc
rlptlBllrlo, oru o6lacru pac[oJlararcTcr na nepusepl{H Kaxgoro xonMa B Br,rAe orgerrbHbrx
ocrpoBoB. lluercrc.r raKxe rlpor.Exeuubre yqacrKr,r cna6oro [oJr.E Buyrpr,r AO sgarr,r or oc-
HoBHbIx xoriMoB' rAe lloJ]e Ha ypoBHe xporraoc$epu raKxe 6onrrue Qoroc$epHoro. I4urep-
cnto uo]rfl c slrcorofi orMeqaJrr.r ]r [pyrue uccreAosaiery.. ll7 _22] .

ftr roro uro6tr geralbHo r,rccneAoBarb cB.E3b MexEy MarHr.rrHbrMr,r ttoJraM]r ua o6or,lx
ypoBHflx, MbI pa3EenI4rII'I Harlp.f,xeHuocrr QorocQepnoro lrorr.fi Kaxgofr nolrpHocu.r Ha Bo-
ce-Mb nHrepBaroo: (0-50 1c), (so-t00rc), (100-150rc), (150_200rc), (zoo_:00rc),
(300-500Ic)' (500-1000Ic), (1000-20001'c). flonoxenne raxsofi 3oHbr'c .oo.rrr.i-
ByIosIuM xHrepBUIoM H-anpflxeHHocrefi QorocSepHoro rlorff HaHocrrrocb Ha Kapry noJrfl,
I'I3MepeHHoro B JrUHI{IT Hp,Mu BbttIxcJII{JII,t cpe,uHee 3nar{eHl,re pa3Hocrr{ All11 r *u*goft rore,
orpaHuqeHHofi gannrtu I{HTepBiuIoM Harlp.f,xeHHocrefi. B upeguoloxeHr{I,r, qro pa3Hocrb
BbICOT ypOAUei He MeH.rlercfl no AO, BeJrr,rquHa A/r'|1 onpeAenrer rpaguenr flpoAonbHoro norr.fi
c srrcorofi. (Pasuocrr Bbrcor. Me)KAy ypoBHrMrr, KoHeqrlo, pa3uafl grx nareH, enorcrcynonr o6nacrei ane snorryro_r-.) cpegHrs pa3Hocrb Bbrcor no Ao MexAy ypor,e, o6paioaa-
Hufl. Irt4[vr],/^ FeI tr5253 A w HB, KaK 3ro 6yAer uorcasaHo Hlrxe, cocraBrr.Eer [opsgKa 700 xrr,r.
Yrrurrlaa.E gro 3HarreHue, Mbr BbrrlIcnI,IJII,r cpegulle tto Bbrcore rpagrleHTbr, da:yrruraro, 

"uuqucnennft [peEcraBrleHbl Ha pnc, 3. Pncyuorc rroKa3brBaer, qro rpaAr.renT rrorrf, y6uaaer c
yMeHbIrreHI'IeM HarlpflxeHHocrrl u MeHflercfl B rur.rpoKoM Ar,rarra3oHe; or 0,003 lc/rira grr
caMblx cla6rx uonefi 4o 0,63 fc/rrvr AJr.E caMbrx cr,rJrbnbrx. Ilpuuerra gnn ff-nonipHocrr.r,
rEe rIoJIe 6onee uerrcocrpyKrypro, rpaEI,IeHr Bbnrre, Brrrrorb Ao HarrpgxeHnocru 1b00 Ic
$Punaa ,/), uerta $tt' 6onee Kpy[HoMacura6noro H KoM[aKrnoro floJrfl ,S-rorapuocru.
.{4x^roat try'-nolxpuocr[ c Haflp.fixeHHocrbro 1000 Ic r{ Bbnrre rpaAr.regr *r"urr, 1*pr-sat 2), B o6nacrx nfren rpaAr{eHr cocraBrrse.r 0,5-0,6 lc/ru.

Cpeguuft IIo Bblcore rpaALIeHr trorlff B [ErHax 6lrr oupegelen a [23] Ha ocHoBaHr,r w ya1nrc-
geunfr nolx n $orocQepe w tutrun Hg. 3saqesue ero npaKrr,rqecKr,r coBlano c aenuvuuofi,
nolyuexuofi xauu, ognaro oH HecKorrbKo Hlrxe sua,reu[x l,o-1.,2 lc/ru, rcoropoe 6ruo
loJlyqeHo IIo cleKrporpaMMaM [24,251. 9ro pasruvle Brrorrne ecrecrBeHHo, u6o, xar u:-

Puc. L. Kaptu apoEonbHoro MarHl{rl{oro uons AO 25.09,7990 r. uo sa6lroEerrx.rrM B nunur.r FeI},5253 A(a) u r xporvocQepuofr, nwr.zru Hs (6)
cnnotuHoft xnpxoft nut*reit tipoaogexa ,ruxua pa3aena nonapnocrefi. cruro,qruvu rorrKrM, nu",,,..r.Harrecesbr l.r3oypoBHu ,u{!y1o1uer9^ 19n1 .S*rgaarxocru, rurpuxosbrM[ _ noax try'*oaapn;;r;;d;;;;_

lru npoaeAorrbt trepo3 50, 200, S00, l0OO, 2OOO fc
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Ptrc. 3. I,lgueneHlre rpapIeHTa flpo[oJrbHoro MarHurHoro flonf, B 3aBllcl{Mocrll or HallpsxeBHocrn $oro-
oQepHoro fions

Kpnaaa I - gn nona auE[rpyroqefi 8*ron*pnocru. Kpnrar 2 - wa nona xBocroBofi tV<ronrpxoctu

Pnc. 4. I4sMesemae xoeQQnUeHroB KoppellsldJ.dn u orllollreHn, rIoToKoB MexEy npo[onbHBlMu MarHI{T-

HbrMr{ flonf,Mn, r{3MepeHHbrMtt IIo rI,tHI'.f,M FeII 5253 A. u Hp, E 3aBrcl{Mocru or BeJrI'IqI{HbI Qoroc@epuo-
ro flpoAonbHoro nofifi

,l - xoeQsuunerr roppenergih Ana nona.sronapxocu,2 - roe$suuuenr Koppemllgrf Ers.qonl
.rV*roaapxociui .a - onroirixue rroroKoB og(Hp)/og(re D,4 - orsotuerue nortKoB oiy(ap)/ory@e t)

BecTHO, rpaAueHr IIorIfl MeHfleTCfl c BbICOroi U r QorOc$epe On 6ofluue, qeM B xpOMOC$e'

pe. nfra caMbrx lrra6brx rtofleft S-[ofl.Epnocru HMeercfl Aaxe ]InBepcrlfl rpaEr{eHra noJlfl.

Ipaptenr IIOIIff ]I irro EHBepCI,Iff, KaK OrMeqa[[ I,I Apyr]Ie UCCJIeAOBaTeIII' oIIeBI'IEHO 3aBIICET

or crpyKTypbr MarHr,rrxoro [orrfi AO. OruerxM, qro yMeHbIIIeHI{e rpaAl{eura rrorl.fi c yMeHb-

rrregr,reM HarpflxeHnocrl{ BrIepBbIe 6rmo uaftEeno B [15] . B otnnwre ot [15] MbI rorytmrlll
3aBr{criMOCTb rpaE}reHTa Or HaIIpFxeHHOcT[ IIOr.tr u ycTaIIoBI4IIr $arcr BrrufrHr,'fi. KoMlaKr'
HOCTI,I IIOIIf HA BEIIIIrI}IHY TPA.ryIEHTA.

IIr.r raxgofi 3oubr flpoEorrbHoro QorocQepuoro rtortfl 6bul BbIrI[cJIeH rcooQ$uqueur rcop-

penflulrla Mexgy florr.f,Mr.r Ha o6o[x ypoBHflx, a raKxe MarHrIrHbIe IIoroKrI' Ha pnc. 4 npeA-

craBrreHbr lr3MeHeur{fl rosQ$r,runerrroB xoppenffqfiE (Kp[BbIe 1, 2) ]I orHoIIreH]Is MarHI{T'

Hbrx noroKoa (cpegnux Ha[pflxeHHocreft) ua ypoBHe xpoMoc$epbl K IIoroKaM Ha ypoBue

Qorocsepu (rcpuntre 3, 4) s 3aBr,rclrMocrlr or BeJII{qI,IHbr HanptrxeHHocru QotocQepHoro
rro1lr. Kog$Qlu1rreuibr Koppeflflur{[ rro 3oHaM EIfl S- ]r .1tr-rtonffpHocrl,l Mzllro orrluqalorcfl.

Han6onrugf rossQr.rqnenr Kopperrflrlr{[ 0,8-0,6 r{Meerca EIt caMblx cErIbHbIx nolefi. Ou

y6uaaer c yMeHbrxeHlleM Ha[pflxeHHocrl,I norlff I,I cTaHoBI,ITca [paKTI,IqecKI,I paBHbIM Hynlo

(O,t:-O,Ot1 B o6rracrr.r 200 Ic. 3areu on Bo3pacraer H Eocrllraer AocraroqHo 6onuuofi
Berurr,Ixbr (0,36-0,47) ErIfl caMblx ora6blx nonefi (I/11 ( 50 fc) .

OgroureHus Marufirnbrx rroroKoB (cperu{t{x uanpixeuuocrei, KpI,IBbIe j, 4) s o6nactu

cr,rJrbHbrx nonefi (1000-2000 Ic) 4na o6eux rorlflpuocrefi npaKMqecKI,I coBraEalor II I'rMeIor

BerrlrrMHbr 0,73-0,74. IIo rvrepe yMeribrrreHlrfl HallpflxeHHocru sorocsepHoro rloJrfi OTHOIIIe'

Hr.rff norogoB Wfl N- n S-nonrpxocrefi rrnaBHo y6brBaror, a 3aTeM yBeJII,IqI,IBaIorcr, I,I B o6nac'

rr,r 50 Ic lI Hlrxe oHu crarroBflrcr 6oluue eElIHI,IUbr ErI{ noJrs S-nonapnocru. .fi,pyrunau cno'

BaMI,r, B groM Elrarra3oHe llarrpflxennocrefi Qoroc$epuoro rIoJIfl [IMeer Mecro I{HBepcI'Ifl Mar-

Hr{rHOIo nonx. Xors B o6naCTI,I xsocrOsofi [OJIflpHoCTI,I (crra. prC, 2 na arn,) I'IMeIoTcff

Mecra, rge xpoMocQeproe IIoJIe roxe 6nrnaer 6omrue QotoCQepttoro, oAHaKo B cpeE'

HeM no aone O-50 Ic uone no Hp oKa:rbrBaercf nuxe. Otnoureul,tff cpeEHl,tx HanpflxeH'

nocrefi noJlr Alrfi ur.lgnpyroureft rroJrrpuocrr{, rge 6blrlo caMoe 6onrruoe rIflTHo B rpylrtre,

cyurecrBeHHo BbIIrre, qeM ArE xgocroaoft nonirpuocrn.

78

/000 /f00
l/r, lc



locrarouuo sbtcorcufi rooSQuqraeur KoppeJlflur4r.r, xoropr,lfi cna6o r,r3Meu.rrercfl B 3oHax
c HalpflxeHHocrblo $orocSepuoro Ilorl.fi srrue 800 lc, cBugerelbcrByer o coxpaHeHr4r{
crpyKryp IIoJIt Ha o6oux ypoBHfix. 3to, rnauuuM o6pa3oM, UeHTpaJrbHbre qacrr,r xoJrMoB
cI{JIbHoro rloII.rI. f,6g KpI,IBbIx i u 4 (puc.4) r orou Ar{arra3oue Ha[pflxer{Hocreft Qorocsep-
Horo [o[.fi yKa3blBaer Ha ro, qro rlone Ha ypoBHe xporvrtc$epu cucreMarlrrlecKlt HI,Ixe,
rreM Ha ypoBHe SorocSepu. Koo@QuuueHr Koppenflur,ru lr orHotreHrre HafipflxeHHocreft
IIoII.fi cBI,l[eTe[bcTByIoT o pacxox[eHl,Iu CurIoBbIx llu]f.llir c Br,IcoTofr - o pa3BaJ]e uola. IIpu-
qeN'I s o6nacrll caMoro 6oaruroro [flTHa rpyflIlbr pa3Ban npoucxo[],tr cyruecTBeHHo MeIIJTeH-
uee. flpu I,I3MeHefiLII4 uoJIff or i500 uo 800 fc oruorueHue cpegHr,rx Harrpr{xeuuocrefi ven.a-
ercfl [pI.{MepHo or 0,7 [o 0,6 Anfl ilonfl. Ittlilupyrculei fioflrpHocrr,r, B ro BpeMff KaK Anr{ rroJrtr
xBocroBofi [onflpHocrl,I MeHfiercfl or 0,7 go 0,4. Pasruuue cKopocrr4 y6trnaHraa rroJrrr c Bbr-
corofr B pa3Hblx [orlflpnocrffx, Bepo.rlrHo, o6ycroareno pa3[r,rq].reM ruoua[efi Margr,rrHbrx
xoJIMoB. Bosvroxuo, rpaAueH'l'IIoJI.E 3aBLIc]4r'He TollbKo or Beirr.iqHHbl HalpflxeHHocrr,I, Ho
I'I or pa3MepoB xoJlMoB l,I paccroflHr,rs MexAy uuur,r. flore xsocrosofi uolrpuocru 6onee
paegpo6leuuoe IIo cpaBHeHI,Iru c rIoJIeM nugupyrcurei fionrrpHocrH. flpu lrsrrreueur4ri Haflpfl-
xeHlrocrll $oroc$epnoro MarHI,IrHoro floJlrr or 800 go 300 lc rcooQ$zulreHr KoppenrrUr.rr{
pesxo y6uraer, B To BpeME KaK orHo[IeHLIe cpe[Hr,rx HanpflxeHxocrei nparruqecKr,r He Me-
H.8ercfl. 3ru goutt oxBarblBalor cKIIoHbI xorIMoB rlpoAonbHoro nolx. BclegcrBl{e pa3BaJra
trorl.E c rrtcotofr Hapyuaercfl [o[o6ue Marur4Tubrx crpyKTyp Ha o6o[x ypoBHflx..[Jr.s nolela
300-100 rc uo[o6ne crpyKryp rrpaKrr.rqecKr,r orcyrcrByer (rcoo@$uuueHr Koppe[rrqrrn
orleHb HI,I3KI,Ifr). Mr,rurarr.rantuufi rcooS6fiUueur Koppenf,Ur,ru npraxo[r,rrcr na o6lacrn sau6onr,-
uero pa3BaIIa rIoJI.fi. C nepexogorvt e o6nacrr cJra6brx noneii (nreHnure 100 lc) yrelr,ruuna-
erca xc.reSQuurieHr Kopperltrl!:au (pvc.4, Kpr,rBbre 1,2) u yMeHbrrraercff pa3Ban nolr (gaxe
LIMeer Mecro lrHBepcllff tronfl, Kpr,IBbrc 3,4) .

I,I: cpauuenu.fi crpyKryp ua6rrcgaeuoro [po!,orrbHoro troJr.E a xporuroorfepe c rroreHur,raJrb-
HbIM [poAonbHblM rIoJIeM cneAyer fip]lcyrcrBr,re 3leKrpr.rqecKr,rx roKoB Ha ypoBHe HB.Bmwtc-
rIeHI,I.fi [oreHULIzIJIbHoro nons 6rutu [poBeAeHbr IIo [poAonbHofi cocrasrsroufefr $orocSep-
Horo rorrfi Ha Bbrcorax go 6" uag ypoBHeM $opuuponauufi. luluu FeI tr5253 A. 3areiu
6rtlu rrtwtcreuu ros$Qr,ruueHTbr Koppenfirlr{u MexAy rrorrxM[ (ua6nrogaervrtrM B rr],rHr,pr
Ilp I{ [oTeHIII'ItuIbHbIM, BbIt[IcJIeI{HbIM Ha pa3Hblx euCOrax) !I pa3Hocrb CpeAHr4x rro MarH[To-
rpaMMe HarlpflxeuHocreft nol.s :

l_

" ?AI1,'Si=HoU-Hno,.Ji
3gecr cyurlrrlpoBaHlre flpoBo[r4rcfl tro 3oHaM ua6lrcgaenaoro xporvrocQepHoro uoln, S; -
IuoulaAb coorBeTcrByroulefi gosr,r, AIIi - pa3Hocrb cpe,qHr,rx no 3oHe Ha[pflxeHHocrefi nora,
S - ruroutaAb MarHl{rorpaMMbr. Pe:yrrrarrr atrqacneuufi flp],lBegeHbr Ha pr,rc.5. Koo$Qu-
UI'IeHT Koppefifrr\tlu MexAy ua6lrc4aeuuM [oJleM ts ltytHLir4llB ll noreuU[arrbHbrM [oJleM Ao-
BorIbHo srlcorufr (ne nuxe 0,89). C repexo[oM BBepx or ypoBHrr Fel tr5253 A, rge ero
3HaqeHlle cocraBJlaer 0,923, lr.oe$$uqneur Koppen.firlr4r,r cuaqaJra yBerrlrsr4Baercf, r.r Aocrr{ra-
er MaKcI'IMiuIbHoro 3HaIIeHur (0,936) Ha Bbrcore oKorro 1", 0, a 3areM MouorouHo y6unaer.
Mrr noraraeM, qro nau6orr,ruee 3HarreHr.Ie roeQdrr.rur,reura Koppen.flrrrrn crpyKryp tronfl,
[oreHIII'IaJIbHoro u ua6lrcAaeMoro B I1B, coorBercrByer ypoBHro o6pa3oBaHr,r-s roro yqacrKa
KoHTypa fiuP.urt IIp, B KoTopoM flpoBo[unuct sa6rroAeHl,rr. OHo oruocr,rTCfl K BbrcoTO
- 700 xrra u Olrngrco coorBercrByer 3HaqeHr{Io ypoBHfl o6pasonauur qeHrpa:rnuoi qacr:a nu-

\\r-Hg, rolyqeHHoMy r.r3 pelueHx.fl ypaBHeHr{fr uepeuoca r.r MoAerta arrroc$epu coruua
1261 , owaro oKa3blBaercq, qro ua oroli Bbrcore cpegHflfi. rro Kapre HafipfixeuHocrb noreH-
(llarlbHoro IIIOJI{ BbIIrIe cpegHefi no Kapre HaflpflxeHHocru Ha6lrcgaeMoro B Hn rTolttr rt2u-
Mepgo na 50 lc - Beflflqr.rHa[oBorrbHo 6olrruas (rpuaar 2uapuc.5).3ro,otopraro ror,
qTo TIoTeHUI'IiIJIbHoe none y6rtnaeT MeUIeHHee peaJrbHoro florrfl B AO, r.e. fioJre Ha ypoBHe
Hp ae frP.ilflercfr rloreHUllaJlbHrrtr. Orxloseulre ua6lrugaeMoro flo]trr or loreHUl.{ilJrbHoro
o6ycnoBrIeHo rIp]IcyrcrBlleM 3neKTplrqecKI,Ix roKoB.

,[ns grrscueHLIfl'r.ltt4fllonfi.3[eKTp[qecK]Ix roKoB Ha Irore B 3aBr.rcrrMocrrr or ero HaflpffxeH-
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Pnc. 5. llauesenue r<oeQQuUuexra KopperrrUnu (xpuraa /) r pasHocru cpe4rsx IIo Kapre HarlpaxeH'

HocTefi [poEonbrroK) rroJrr (Kp[Baa 2) viexny [3MepeHltofi HartpsxeHHocTElo rIoJIf, B rII{HI{x HpfiIl$Itptt-
)I(eHHOC{EIO IIpOAOIIETTOTO IIOTeITU{aJIbHOrO flOJItr B 3aBI{CIIMOCTU OT pa3HOCI[ BEICOT MeXAy ypOBHeM

o6paeoaarur nuxrm FeItr 5253 A rr ypoBHeM pacqeTa rlorelrutlaJlrxoro lro'Ia
UoroaqaoJrbxoo rrone paccrl[Tano no na6nrcgenlaM a aurrur FeDt 5253 A

Puc. 6. Otnoruegue Halrpf,xeHgocTr{ noreHquan6goro flpoAorlbuoro rloJlt, BbFtLtcJIe]IHoro na artcoie 1",0,
K IIaIpAXeHIIOCTI{ ItOJIr, r{3MepeHIIOIO I Hp, t 3aBITCIIMOCTU OT BeIIFIUHbI HaIIptXeHl{OCTI{ IIOJIf,' U3Me'

peruroro u IIp
I - wa riorn ,S*ronxpxoctt,2 - gla nonx /V-uorrapxocru

HocT}I Mbr BbFrlrcJrr,rJlr{ oTHorrleH}re cpeAHrD( rlo 3oHe Hallpf,xeHHocTefi noTeHUl{anbHoro rIoJrE

K Ha6nrc[aeMoMy. Pesynrrarrr [peAcraBrreHbr Ha pl{c. 6 (sonu 6mr art6paubl rlo Kapre

Ha6rrrcEaeMoro xpoMocQepnoro nona). Orrcnouenue DrI,Ix orHolueHufi or eMHI{ubI }I rro'

Ka3brBaer porrb roKoB. B o6lacru flfiA]rpyrouefi trorlspuocrl{ (aeprurcalruuft rpagraeut no'
nr rrenrrue) ToKI4 oKa:rbrBaror npaKTlIrIecKI,I oEuHaKoBoe BJII,IflHI,Ie KaK Ha cI{JIbHbIe, TaK }I

Ha cJlafibre nons, C yMeHbrrleHlreM Hanpflxenllocrl,I BrII{.f,HI{e ltorlff ToKoB yclfillBaercff, Ho

He3HaqETe[bHo. &rfl MeHee KoM[aKrnbrx norrefi xBocroBoft .1tr-[onspHocrll (gnr uux aep-

rnKarrbHbrft rpagr{eHr 6onrure) o6racrl,r cr{JlbHbrx flofleft [paKrI,IqecK]I He noABepxeHbl BJII'Ifl-

Hr{ro roKa (HU >- 1000 Ic). C yueHnueur{eM Hanpflxennocrl{ poJlb norlfl roKoB craHoBtlr'
cff cyrqecrBexiroft (rpraax 2). Ona oco6eHno BeJII,IKa 4nx cla6ux nonefi. IloueEree coma'
cyercfi c pe3ynbraravtu 1271, rge 6rno [oKa3ano, rrro rlJrorHocrb roKa, orHecenHafl K eE]IH]I'

ue Hanpffxenuocrlt npoAollbHoro Ilonfl, yBeJlurMBaeTcff c yMeHbIueHI,IeM HanpflxeHHocr]I

nonr. Aannoe o6crotrTelbcrBo o3l{aqaer, KaK orMeqalocb s [27j, rITo crla6ble nons s 6orl-
urefi uepe [otrBepxeHbr ge$oprvraqrarM B pe3yrrbrare EB]IxeH[Ifi nragrurr lr crroco6nbl 6olee
a$rlernaauo renepl'IpoB arb roKlr

3.9nexrpnuecK[e rorrl

Kapra ueprnKarrbHblx roKoB, BbrqI{crIeHHbIx Ha ocHoBe uepnofi saflncu flpoAorlbHoro noJIfl

B rrlrHlrr{ FeI }.5253 A u l/o-aonorconeq "Qorocsepurre" roKI,I, [peEcTaB]IeHa Ha pLIc,7 (ctvt.

rrn.). M5r rrgnu, rrro Beprr{KzrJrbubre roKr{ 6oree uelrocrpyKTypubl, qeM MarHlrrHoe rlo[e.
Marcnuarlnafl ruIorHocri $orocQepublx roKoB 36000 A/ivr2, a cpeEuflf - 1800 A/*rur2.

Crpyrcrypa roKoB, Bbrrmcrreunbrx rro Ha6rrroEenr,ItrM [poEollbHoro norlfl B Hp' vr yo Ilo-aono'
KoHqaM ("xpovrocSepuble" roKI,I), notro6ua crpyKrype tlorocQepnllx roKoB (KooQQIlUta'

eHr Koppenfftllrn uo nceft rapre 0,93) . Cyrruapnnfi no Kapre Qoroc$epnuft tox, HarIpaBrIeH'

nrrfi oae x, cocraBrraer 2,6 , l}t 3 A. On c Toqrocrblo O,SVI cor'tt8-E:aeT no BerIutMHe c cyM-
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MapHbIM roKoM' HalpaBneHHbIM BH}I3. .[.rrr xpouoc$epnrrx roKoB TaKxe BbrrroJ]Hflercfl
6alauc c roqnocrbrc rlturc O,5%, oAHaKo BeJrlrqr,rHa cyMMapHbrx roKoB npr,rMepHo B 2 pan
MeHb[Ie. floryueHuax raKI,IM MeroAoM Berl[qr{Ha cyMMapHbrx roKoB oAHoro 3HaKa, a raKxe
MaKcIIMarIbHbIe I,I cpeAHI,Ie 3Haqeur,rfl flrroruocrr,r roKa B AO xoporuo corflacyrcTcr c [ony-
qeHHbIMI'I pe3ynbraraMll Ha ocuoBaHlrlr Bbrrucrreuufi roron uo ua6lrcgaeMbrM tro[epeqHbrM
norrrrr [8] .

B corracrul cpe3yrlbraranau [13] HaxoAflrcfl I,IocHoBHbreBbrBogbrrro co[ocraB]reHuro crpyK-
Typ roKoB r,r [oJlff. Kporre roro, obuapyxeuo, r{To rpaHr4ua pa3Aerra norrpuocrefr nbla,
I(aK rIpaBI{rIo' flpoxoEl'Ir MexEy o6lacrsuu c roKaMr{ Bcrpequbrx uanpaarenufi. B S-nonap-
HocTII roKI'I B flpurpaHl,rqHoft o6lactu Ha[paBrleHbr r{arue BBepx, a s N-nolxpHocrn - snri.

Euro upoaeAeno cpaBHeul,re op[eHrarrur,r roHKocrpyxryprlux .I1o-aonoroneq, orpaxam-
ulllx HarIpaBrIeHI,Ie ncrl,Iunoro [o[epeqHoro rorlfl, c op[eHTau[efi aerropa [oreHu]ranbHoro
flo[epeqHoro nols. Ono noKil3ulo, qro s o6racrlt nr.rpr4pyrcu[x u xsocrontrx nareH (n o6-
JIacrl'l clIJIbHblx noneft) BeKTop lIcrI,IHHoro (oupegenaervroro opueurarluefiI/o-aonoxoneq)
noflepellHoro IIonf, rloBepHyr orHocr,rrerrbHo BeKTopa [o[epeqHoro floTeHrlr,rrubHofo rloJrfl,
[pul{eM [pe]IMyIrIecrBeHHo B oEHy cropoHy. Haluwte rarcoft sarcpyqe.HHocrr,t rroJrff cBr,rgereJrb-
crByer o rlpllcyrcrBnr rnobalrublx roKoBblx crpyKryp a AO. .l[r roro qro6rr Bbr.fiB]rrb
I'Ix, MbI IIpI'IMeHI{n[ MeTO]quKy, I,I3IIOxeHHyIo A [13] , ]I pa3Jloxt4rrr,r eAr,rHr,rrrHbrfr aerrop,
opl'IeHTupoBaHHrrft sAonu f/o'roloronell Ha ABe cocraBrlflroulre: BAorrb BeKTopa floreHu[irJrb-
Horo rIoIIff //111 u nepueHAI'IKyrIapHo K HeMy f{1. Cocrannfirouraa l{1 o6ycnoureHa rorrbKo
lpllcyrcrBlreM ToKa I,I [OKa3bIBaer HanpaBrreHue rroBopora ucrr{HHoro BeKTOpa flo[epeqHo-
ro fiona, cooTBeTCTByrculero op[eHTaIIUII BOJIOKOHeIL OTHOCLITeTIbHO IIOTeHUI{aUbHOro.
Ee uanpaane[ue Irt.fl' Qorocsepnoro rroflr [oKa3aHo crpeloqKaMu Ha pr.rc. 8. Ilpeuuyutecr-
BeI{Hafl OpI{eHTaIrI,Ifl CTpeloqeK qerKo Bbr.EBJrfler ABe Br.rxpeBbre crpyKTypbr. IpaHuuu orlrx
BI'IXpeBbIx crpyKTyp [poBeAeHbI HaMI,l IIO Op]reHTaur{u crperrorreK, KoTopbre BbrEeJlffror
nau6olee xapaKTepHble qacrl,I gr?tx crpyKTyp. OgHaro rtaoxno BrlAerb, qro r,( Ha ocralrgoft
,{acrl,I o6nacr]r c [oneM N-uonr_pu-ocu [pocJrexr,rBaerca npeo6na,[aHr.re opueHTaqr,r]r crperro-
qeK TaKoe xe, KaK p'rl.fl, Bt4xps..B. He lrcuprreno, rrro BlrxpeM.B oxsaqeua gca o6racrr iBoc-
roaofr nonapnocrr.r. Buxps A oxBarbrBaer o6lacrr c rIeHTpoM B nuAr.rpymqeM flffTHe, a rleHrp
nuxpr' B pacnolroxeH r o6racru oclloBHbrx xBocroBbrx nsreu. Wrx'fi ,a,3aHr,rMaer 

" 
oinor'-

HoM 3oHy rI'ut'tpytouefi [orIEpHocrI,I (rpaumla ero Jrexr,rr s6ilwst4 uyneaofi ilvltvtar nonx),lr
BeKTOp OplIeHTauI{}r BorloKoHeu [oBepHyr orHocr,ITeJrbHo BeKTopa rroreHrlr{aJrbHoro Ilollepe+
Horo rIoJIf B HarlpaBneHwu N -> E -+ $ -+ l,l) -+ l{, B nuxpe .B rpreer Mecro [oBopor BeKTopa
opI'IeHTaIr[[ BoJIoKoHeq B [porl,rBoloJroxHoM HalpaBrreHr,rH. Ho-cuurvircu [oKa3arru, qro arr,r
rno6alnuue BI4xpeBbIe crpyKrypbl 3aHr,rMaror ropa3go 6onrruyro qacrb, qeM ra, Koropyrc
OXBATbIB AC T MATHI,ITO f PAMMA.

IIo uoutam r,nxpt A I{ Blrxpfi.B, nrrgereuubrx Ha pr.rc. 8, 6rrr BbrqucrteH pe3ynbr[pyrc-
uufi rox - rro6amsr,rfi ror Ao. B ar.rxpe.4 ou Naupaanen BBepx, aoarurnr.r^ z,i . tofi 1,.
Pesynrrupyrour[fi roK rro BbIAeJIeHHoft fa pr.rc, 8 qacru 

"*pr Ii HalpaBireH BHr,r3 r{ cocraBlrff-
er 0,7 ' 101 2 A. nJrq upyrux Ao 6ananc rro6arunrrx ror.ou 

"ornonrfirrcffaEoBorrbHo 
xopo-

uIefi roquocrrro [5, l3] . IlonyueHuoe 3Aecb pa3nr{qrre B BeJurrrlrHe rrlooanbHoro ,o*u, nunpu"-
JIeHHoro BBepx u BHI'I3, cKopee Bcero cBff3axo c reM, qro B xBocrosofi gacru ruxpt o*aiveH
He [orlHocrbto. Eclu BKTIIoTMTr tI ocrilrlbnyrc qacrb MarHI,ITorpaMMbr, rge rlo;1e B ocHoBHoM
c 1y'_-nonrpnocrbro, B ,lr*:I:IrT pe3yrrbrr.rpypulero roKa, ro rrooamsui rorc, Ha[paBrreH-uui aHl'ts, paBeH - I,7 ' 1Or2 A. flocre4ufl BerrlrqlrHa oKa3brBaerc.B onl.tgrcofi K 3HaseHr,rmuo6alruoro roKa B ,rr.rAr,rpyprrleM Br,rxpe. orveruu, qro pe3yJrbrr.rpypuue roru no ,Ay'r-qacru MarHI'ITorpaMMbI u no Sl4 ee qacrll I,IMeIor ro xe HarIpaBJreHr,Ie, qro r.I B qeurpannnofiqacrll Brrxpg B, 9ro ffBrr.fiercfl elqe oAHI,IM AoKa3areJlbcrBoM Toro, qro 3oHa xrocroaofr no-
JlapHocrll oxBaqeHa etrrnofr nuxpenofr ctpyrrypofr c roKoM, HarrpiBrrenHbrM BHr,r3. O6paura-er ua ce6x BHr{MaH[e ror Qarct, qro Be[]tqI,IHa rno6arrgoro ,o*u o srofi Ao ,u*- *a, i.u* ,B Apyrlx, Koropble 6rtnu ucclegoBaHbl HaMI,I paubrxe [5, 13] , r4 cocraBrr.fler [prrMepHo2,0 101 2 A' Taraq BerluqlIHa rloGallsoro roKa, rro-Br4gr,rMoMy,.EBrrflerc.fl xapageoHofigra AO soo6ue.

Cnegyer 3aMerI'ITb, qro pe3yrlbrarbr, loJryqeHubre 3[ecb rlo roKaM (e rou q]IcJIe I,t rlo ulo-
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6alrurrrvr), ocHoBaHbr He Ha AaHHbrx HaonroAeHr4fr nonepeuHoro [oJrr, xar n [5, l3] , a ua no-
renuualruofr crpyKrype flolepeqHoro rrorr.fl H opr.reHrauulr flo_nororcoueu. 5rr,r p..yrururu,
eue pa3 [oAKpefln.flIor 3aKrIIotteHI,Ie o HaAexHoctz rarcofi Mero[]rKr,t o[pegenegr.r.fl ToKoB.

Kar s rpeAblAytuHx gnyx AO, r4ccrreAoBaHHbrx HaMr.r (21_26.10. tlOS r. u g-14.06.
1969 r.) [5, 13], TaK I,IB sauuofrAO (25,09,1990r.) rno6aninrrii rox 6ru uaupaareH BBepx
B nn[trpyrctrIeM Bl4xpe I'I BHI'I3 - B xBocroBolra. ArcusHas o6llacrr 25.09.1990 r. Haxo[fl-
JIaCb B CeBepHoM [oJlyuapuu, fi loxHaff rlonspH0crb rrorr.fl B Hefi 6uualnAupyrouefi.Arrtrs-
sas o6racrr 2l-26.10_.1968 r. tarcxe pacnorararracb B ceBepHoM ronyuapr4u, Li ilLt;1upyto-
urue rlfirHa ee I'IMeJII4 S-norapHocrr. ArcrusHa.s odracrr 8_14.06.1969 r. 6iura a S-nonyura-
pnu' tt nllA}lpyloulafl noJlspHocrb 6rrna 1y'. Hecvotpa Ha 3To, Mbr r,lMeeM o6uryro 3aKoHoMep-
Hocrb, a I,IMeHHo: B nr,Lll,upylouefr .{acru 3Tr,rx aKTr,rBHrtx o6lacrefr rno6anturtfi ToK Ha[paBreg
BB€px, a B Bllxpe, xoropttfi oxBarbrBaer scro o6racrr florrfl xBocronofr lolnpuocrll, rno6alb
HbII,t TOK HanpaBneH BHH3.

B pa6ore [28] 6ru BbIqIacrIeH uo6alrurrfi roK B xBocrosofr qacrn AO 23.09.19g0 r.
B coorsercrBl'Il'I c ul'lKrtoM aKTI4BHocrr,r nxAl{pytouue rrflTHa ee I,IMeJII,I y'y'-nolrpHocrb, xBoc-
roBble - S. ho6anrurtfi ror, BbItrI4cJIeHHbrnr s [28), oKa3irr]cfl lpaKrr,rqecKr{ TaKr,rM xe 11o
BeJrr{qr,rHe (3,0 . 101 2 A). OguaKo, B orrr.rque or rpex B3.srbrx uavr Ao, a orofi rro6am-
nufr ror 6r,u HanpaaleH BBepx n xsocrosoft ee qairu. Arrusuas o6lacrr 23.09.19g0 r.
HaxoAl'lJlacb a ly'-nolyruapl,Iu l,I orHocl,Iracb K HeqerHovry 2l-uy ur.rKny. B ro xe BpeM, ocrirrrb-
HbIe aKTI4BHlte o6lacru [puHaArlexaJrr,r qerHbrM Ur,rKlaM aKTuBHocrI{ (20-vy u 22-vy) .
Ha ocHosaHytu 3rvtx pe3ynbrarog MoxHo flpeAflonoxr{Tb, rrro HarrpaBrlegr{e iao6anruoro
ToKa B AO veu.serc.fl co clvreHofi IIEKrta. n1t.s qetnr,rx ulrKnoB rlo6anrHui ToK B nr{Ar,rpyrc-
uteli qacru AO uaupaareH BBepx, Anfl HeqerHbrx - BHLI3. Ecrl.r r,rcxogr.rrb n3 rrpeAcraBreslti
reHepauufl ToKa [BHxeHuflMI4 IUIa3Mbr B MarHLrrHoM rlore [1,6] , To 3To o3Haqaer, qro B
qerHbrx ultKJIax BllxpeBbre ,qBl,rxeHuff rula3Mbr raKoBbr, r{To oHI,t reHeprlpyror rno6altuui rox,
HallpaBneHHr,lfi nrepx no scefi lragupyroureri uacru AO, a B Heqerubrx qr4KJrax BgxpeBoe Bpa-
lueHHe IUIa3MbI IIpOTI,IBOnOJ]OXHOe r.r, coorBeTcrBeHHo, MeH.Eercfl Ha[paBJIeHr,re rno6alruoro
TOKA.

3axrtoqenue

- -tl_a6arogeur,ff 
flpoAonbHoro ,,orr.E Ha AByx ypoBHffx, B qacrHocrr,r, n eorocsepe (FeI

15253 A) n xpotvrocrlepe (H), ro3Borlffror roryqr.rrb BaxHbre pe3ynbrarbr uo crpyKrype
MarHllrHoro rIoJIff: 3aBI'ICI,IMOCTLI COOTBercrBI,I.ff MarHr4THbrx crpyKTyp or BeJrl{rrrlHbr Harrp.E-
xeHHocrl4 rlor,fi, rpaAI'IeHTbI ,oJIrI u ,[,axe oflpeAeneHue pa3Hocrr4 Bbrcor Mexry ypoBHffMr,r
Sopuuponauun nuuuit. ogHaro rpo6rervra HaMHoro ycnoxr{flercr , ecriu eue flpr.rBner{b
[aHHbIe sa6lro[euufi B ltt4tvtvt FeI tr5324 Ao roropaa o6paryercx g o6racrI1 ,.rr.purypno-ro MuHr'IMyMa. I'Ierurepeuus p gtofr \vHurr r,rJru Apyrux cleKTpaJrbHbrx Jrr,rHuflx rlpr.IMepHo
c raxoft xe 3KBr,rBarreHrnoi rur.rplrrrofr norcagrrsaroi 1ts, 20,2i,29,30), rro qa6aroga.ra"
IIO HI4M HAIIPflXEHHOCTb MATHI,ITHOTO IIOIS oOIIUC, qEM HA YPOBHC QOTOCQCPU H, COOTBET.
crBeHHo, xpotrlocSeprt. floarovy rpI,IBJIeqeHue AaHHbrx na6ruogenufi nu *uiu*r*pHbrx ypoB-
H.rrx Bo MHOIOM ycnoxHr4r aHaJrr,r3 crpyKTypbr IIoJI.fl.

flanurre la6rrogeur'rfi npogol*Ioio uon.s sa AByx ypoBH.flx rro3BoJr.rrror flonyq11rb nueop-
MaIIurc o6 orerrprvecKr,rx roKax. Orcagrrsaercfl, rrro Beprr,rKilnbaafl cocraBrltrrcula.E [oreH-
ur'raJrbHoro [on.a, Bbrqr,lcJreHHoro Ha ypoBHe Hp to Qoroc@epuoMy rrpoAonbHoMy rloJrro,
cr'rcreMarur{ecKr4 Bbrrrre r43MepeHHOrO A rlB. 3ro o3Harraer, qro Ha ypoywe Hp re*yrrr."rpr_r{ecKI'I ToKI'I' nrr roro uroOrt ytreurutatr up<,,gonbuyrc cocraBnflrcqyrc rroreHlll,rilrlbHoro
florlff, 3TI'I ToKI'I tronxHrt 6r,tu KOTIrIIeBrIMLI, TeKyIrr,rMI,I fiapaflnenbHo [oBepxHocrl,I Conuua.

Pt'tc. 8-. Kapra uarpaaneuufi floBopora ]IcrltHHoro BeKTopa [oflepeqHoro rto;1r, coorBercrByrourero op],reHTa-qlru f1o-ronoxoHeq, orHocr.treJrbHo BeKropa rroreHufiarr,Horo noJrs AO 25,09.1990 r.
flotenquaatuoe loJre ablqEcrleno no na6nroAeH[rM npogontroft cocrarnxroulefi [oJrff B ,rHra{H FeI},5253 4"4 - 4emp nrrs{pyloulero snxpn, B - qexrp xBocroBoro ruxpa. cnaounruMr{ nuxrlfiMrr BbrEe-nellbr rpaHurlbr ar.rxpeBbtx cTpyKTyp
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Tarc rar rIoTeHq[aIIbHoe ilone 6onnure na6rpgaer"roro t Hp, To IIo[e 9TI'IX KoJIbIIeBbIx roKoB

AOnxHO 6rrtr anrUUapaIIJIeJIbHO HalpaB[eHilIo IISTSHUI'IaJIbHOTO flOIItr'

.ftr O6tsCnegl{ff yCI{IIeHrs na6lpgaeMorg npogoJlbHoro flo]Iff s o6nactU leMnepaTypHo'

rO MI{HI{MyMa t [29] 6srno srrCrca3aHo IIpeAnonoXeHI{e, qTo Ha 3r}Ix Bblcorax IeKyT rop11'

3oHraIIbHbIe IOKI,I, a B [30] gToT $aKT o6tfiCHfleTcff npeg[onoxeHlleM, rITo BoKpyr KaXAOro

XOTIMa t1OIIfl TeqeT ronrqe3Ofi SneKTp1lqegK14ft TOK. Hanpaanenre er6 nOJIff IaKoBo' rITO

o*o ya*nr.ur $orocQepnoe IIoJIe (none rora [apa[[eIIbHO sotocQepnorvry) ' o6teMxxr

sTOT pe3yrrbraT c noJIweHHbrM HaMr{ 3trecb, Mbr npl{xoEllM K 3aKJIIoqeH}Irc' q1o KoIIbueBbIe

,o", *iu yporr. Hp tt s o6flacrr,r reMneparypHoro MI{H}IMyMa ArIff oEHofi 1a rofi xe ilorlflpHoc'

TI{ flollff EOTIXHbI 6tIrr uporraofloloxHo HarIpaBrIeHHbIMI{'

Benn,uana rlo6albHoro roKa B AO xa ypoBHe Qotoc$eprr cocraBllfler (l+3) ' 1012 A'

OHa, aepoatno, ffBJIfierofl xapartepnofi EIfi 6orlbuloft arcrl,tsHOfi O6'IIaCTH' HaUparneUUe rnO'

6altHoro roxa cKopee Bcero 3aB[cr{T or III{Kna cortneqHofi aKTI{BHocrI{: B JII'IEI{pyrcIIIefi

rracr[ AO rjlo6anbH;ft ToK HanpaBJIeH BBepx B rlernblx uI'IKrIax lr BHI'I3 - B HeqerHblx' Bu'

BoE o cMege Ha[paBneHI,If rJlo6alrbHoro roKa c ulrKIIoM conHellHofi aKTI'[BHocrI{ ocHoBaH Ha

p".ynurara* g11r oAHofi AO neqerxoro qlrKrra. Ilosrouy Heo6xoEI'IMbI AallbHeftutr{e [IccJIeEo'

B aHlrf, aK[IBHbIX O 6rI acrefr , npunaglexaul[x HerIerHbIM qI{KII aM'

B gasroqenue flpr{HoclrM 6narogapnocrr H.}I. llleasrnHofi Il H.K. Kosalr 3a nolyqeHue

I/o-SrallrporpaMM, [oMOuIb B o6pa6orKe MaTepI{aIIa Ha6nIoEeHI'Ifi I4 ooopMIIeHI{II crarbll'

Hox6pr. l99l r.
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vtrK 523.98

HAEnI0IEHl,lfl COJIHEqHbIX AKTI4BHT,IX OEnACTEI4
I4 BCIIJIECKOB HA BOJIHAX 3,5, 2,9, 2,25 V 1,95 CM

A..[. Ipanar, Il.l4.Idoerxor

Ha6lroEeuus BBr[onHeHu sa W-22 KpAO c floMolq]rc cfleKrpopaluoflonrpr.rMerpa a orrx6pe 19g9 r.,B Hlone L aBrycre 1991 r' flpunegerut pe3ynbrarbl r.r3MepeHuy{ cnexrpa rpex Bcnbrrueqno-axus}6tx o6nac-reii' B npegnoroxeHl,I'l rellJroBoro ropMo3Horo MexaHlf3Ma I{3nweHltff oueHeHbl HarrpffxeHHocrp Ma.rH]rr-HLD( flonefi, Koropble oKa3arlHcb B IrHrepBaJIe 300-700 fc. I,Iirrlepeuu xaparrepaciuxu 94 BcnnecKoBpaA[ou3Jl]qeHHrr. CTeleHb KpyroBoit noJrf,p]r3arlur.r oTgenbHblx BcrIJrecKoB Mo)KeT Aoc1r,rrart 90To. pac-
trpeAeneHue c[eKTpanEHEIx I'THIeKCOB no noroKy r,rMeer MaKcr{Myu a6lu:ll Hyilfr,; y 33% scnnecxonsa6nrc[aerc.s sBreHue rlHBepcIalr 3HaKa KpyroBofi nonrprJaurr, ti 

"r"*rp" paAuor43n] reHll, 3Harrr.rreJr6_Horo qucra BcnflecKoB IiMelorct H3IIoMLI. B l0% cnwaeB rposBrrracb *one8arenruus *piltp;;;;;,
,ilr,lnyrbcHoft $aorL lpxocrHbte TeM[epaTypbl Hsnpsgafix]rTeJrbHbrx 1 2 tuwt Bcrrnec1oB c [oToKoM- 20 c'e'n' paaurt 106*-19t-[. otrrreueuo, vro yrusunuue cBoficrBa MHKpoBonHoBbrx BcnrecKoB (qac.totnrrfi AEaIIa3oH 8'2-15,8 ffu) r'loxuo lrlrrepnperlrpoBarE c noMorqbro MoAenefi Te[noBErx HeoAHo-poIHLIx ucTor{HLtKOB,

THE oBsERvATIoNs oF soLAR ACTIVE REGIONS AND BURsrs AT THE 3s, 2,8, 22s,l'95 cM WAVELENGTH, by A.D, Granat, L.I. Tsvetkov, The observaiion, *.r" performed using spectra-radiopolarimeter of RT-22 CrAo on october I 989, July and August r s9r, Thr results of spectral measure-ments of three flare active regions are presented. Asuming thaithe radio emission mechanism is brems-strahlung the Yalues of the magnetic fieldswere estimated (R- 300-700Gs), The characteristicsof 94 radiobu$ts were measured' The polarization of some bursts can.ieach 90 percent-ihl oistribution or nr* ,p..traindex has maximum near zero._There were the sign inyersion of tne Arcuiar potarization for the 33 percentof the bursts observed. The-radio emission spect; for most bursts have the iigrugr. There is the oscillationstructure for l0 percent of the bursts afteiimpulsive phase. The brightness"temperatures ofsome burstswith duration ( 2 min ^id^lll - 2o s.f,u, are equal iou--totk, rt! .tt.rr.t.ristics of microwave bursts(frequency region 8,2-15,8 GHz) can be interpreted in the terms of the thermal inhorrrogeneous source.

Bnegenne

I4saectuo, qro Anr oroxAecrBrleHr.Ifl MexaHH3MoB paAuolrsnyqeHl,rr BcrrblueqHo-aKTl,lBHbrx
oonacrei Ha CorIHue rpe6yrorca Ha6lrm[eHuff B rrr[poKoM A]raqa3oHe BoJrH B cor{eraHrlll c ,,o-
'nffpI'I3aUUOHHbIMI4 I'I3MepeHUflMI{' EaIOU{I{MI'I BO3MOXHOCTr OIIeHIIBarr, HaIIpffXeHHOCTb Mar-
HI'ITHoro norltr B gTHx IIeHTpax aKT]IBHocrI'I. Iloaxplrrrrerpltqecxufr KoM[neKc caHTI,IMeTpoBbrx
BorIH [1 ], co:gaHHrtfr r KpAO, flo3BoJlf,er e onpegeneHHofr creneuu perxarb qacrHbre upo6ne-
MbI Ar.rarHocTr,rKr,r Bc[bIUIerIHOfi nla3Mbr aKTI,IBHbIX ObJIaCTefr Ha ocH;Be flonyqaeMoi gusop
MaulII4 o cIIeKTpax' xolebauunx H cre[eHI,I [oJIflpI,I3aLInu paAl,Io[3nyqen]rfl JroKaJrl,r3oBaHgbrx
ueHTpoB aKTT,IBHOCTI4.

3a nepuog c 1988 no 1991 r. c IIoMoIIIbIo 4-BorHoBoro rroJrffpr{Merpa rpoBe4eHo 7 ur.rK-IIoB Ha6rIrcEeHI'Ifr Ha P-T-22 KpAo, B Koropbrx 3aperlrcrpr,rpoBaHo oKorro 200 scunecros.
.IIsa acunecra c rore6arerbHofr.rpy*rypofi paccMorpeHbr n [2].3gecr*urrpagrrurruanope3yrlbraTll Ha6nIoAeHI'Ifr Tpex BcllbltileqHo-aKTrlBHbIx o-6nacrefr, caexeuue 3a KoropbrMr4 flpo-Bo[IUIocb B TeqeHI'Ie HecKorIbKHx guefi. HavrrE oueHeHbl HaupffxeHHocrr,r MarHrrrgrrx nonefrB aKTI'IBHbIX o6nacrf,x,^pac^ctorPg'^bl cleKTpbl Bc,JrecKoB co 3IIaqeHI,reM floroKa pa[uo]r3ry-tIeHI'Ifl < 100 c'e'n' (10-22^!rl(t''ru)) rarutqsrr.*,ur"eKoroprJrecrarr.rcrr.rrrecKr.re xapaKre-pI'IcrxKI'I 3TI'IX Bcflrecroa. CnexrpaJlbHble u florlxpr,r3arl]ronHble xapaKTepl,Icrl.rKr4 pagr.Iol,I3ny-qeHu.rl HeKoropbrx BcruecKoB O6brcHsrcTcf B paMKax I{3BeCTHbrx rvro,qerefr pugrorrryra-
Hl,tfi BO BpeMfl coJrHeqHbrx Bc[blrueK,
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I. .[narnocrn.Iecxld KoMn IeKc' MeroAHKa

na6nlogexml u o 6pa6orrn

AnnaparypHufr rourulerc co3Eax Ha 6aee 22-uerponoro paAllorenecKona lI 4'sorHo'

Boro norrflpr{Merpa. Aureuna Kaccerpeua pagl{oreJlecKofla ocHalrleHa IrIlIpoKorIoJIocHbIM

o6twareleu ,qilarra3oHa 8-17 IIU. B oror',r ELIaIIa3oHe ELIarpaMMa Ha[paBneHHocrI'I co-

"r"rr"ar 
6,0'-3,4, xooQ$uUr,renT l,lcflorlb3oBaHufl [oBepxHocTl'l 3epKiIIIa0,7 -0,6, ypoBeHb

mrcrpyMegrannnofi nolapu3a\uv oKotrc 0,1%. CuerctpopaguofloflflplaMerp 6rtn oclraulen

r.r3Mepr,rreJlbHo-ynpurr"rorfefi cucrevofr Ha 6ase aflflaparypbl KAMAK I'1 MI'il(po-3BM "3IeKr-
ponrra-60" [3], roropax s 1989-1990 rr. fipr,rMeHflnacb B Kar{ecrBe rIoKaJIbHoro rIyHKra,

coflpgxeHgoro c aBToMarH3r,IpoBaHHofi cucreMofi ynpaaleul{.fl aHTeHHbI paAl'IorerlecKorla

t4] , B 1991 r. flpoqecc sa6nrcreuufi lr per]rcrpaur[r4 cl4tH.uta Ha qerblpex BOJIHaX caHru'

MerpoBoro EI,nrra3oHa 6rrn asror\4arr,I3r.IpoBaH rIpll rloMoLqu I{3MepI,ITerlbHo-BbFII'ICJIurerlbHoro

*o*ina*ru I4BK-2 ua 6age 3BM CM-4. Ilporparurranoe o6ecneqenne, paepa6oranuoe B na6o-

paroplru pagr.roacrpoHorr,ruz KpAO [5] , nosnoruJlo peanl,r3oBarb HecKoJIbKo pexl'IMoB, ll3

KoTopbrx Mbr nolrb3oBiurllcb pexr.rMaMll cKaHLIpoBaHI{fl I,I cflexeHl'u. AnnapaTHble cpe[cTBa I'I

*po.pur*" o6ecnequsaor lloclegoBareJlbHoe npeo6paooaaure u lln$posofi su[ I'I BBoE,

s 3BM clmraros ot 8 ranaros nofi.EpllMerpa,
O6pa6orra na6lrcgatemHoro Mareplana [poBoELIrIacb Ha IIK PC-XT ro [porpaMMaM,

HarrucaHHbrM ua Ooprpane oEHlrM r{3 aBropoB. Pacqern [oroKoB, creIreHI'I [orIffpI'I3aqI{I4'

crIeKTpaJIbHbD( IHAeKcoB, Harlpflxenuocrel ruarnrrHoro noJIff BbI[orIHflJII'Icb rlo peEyu}Ipo'

uan*it $opuylau, KyAa BxoAflr fiapaMerpbl patr[oreflecKona ]I flp1aeMnofi annaparypu ua

xax.qoi Enr4He BoJrHbr: e{$exrunHafl flnoulaA,b aHreHHbI, EI.IarpaMMa HarlpaBleHHocrlr, aH-

TeHHafl TeMfleparypa or cnoKofiHoro Coltrtqa, coorHolxeHlle uKaJI n ranu6poaoquoro ypoB-

H-fl B Kauallax 1 u Z, roo$$rurlleHr [pocaql'IBaHI'IrI cErHarIoB.

2. Peoynrraml na6nro4enxfi BcnbIIrreqHo-aKTIrBHbIx
o6nagreft

B orra6pe 1989 r. ro Ar,rcKy Conruta rpoxoglira pa3Brlrafl lPynua urten CA 401 [6] ,

Idenrpanrutifi vreplguau oHa rrepeceKna 20.10.89 r. Cornacuo [6], rpynna IaMerIa Mynbrlruo-

nfltr)Hyro crpyKrypy MarHuruoro nona. 3apncoBKa rpytrrlbl rlflreH CA 401 [peAcraBneHa

s oepxnefi uacru pnc. l. lpyrna rrrreH Ha Aucxe Connrla B l{Iorre 1991 r. [epeceKrla IIeHr'

panruufi Mepu[uau 26,07,91 r, la pac[olaraJlacb n ceaepnofr uonycQepe. fpynua flflren,

Koropafl flpoxor]ua tro [trcKy B aBrycre l99l r,, flepeceKrla qeHrpanrnrtfi MepI'IAI'IaH

3.08.91 r. ll ru*xe pac[olaraJracb B ceBepHolr uonycSepe. 3apuconru 3rI'Ix rpyrIII rffreH

,rrpeggTaBrregbr Ha pr.rg. 1,,ll,ansttrvrn o MarHIIrHbIx fio]Ifx aBTOpLI He paCflolararor. IIo-
KirJIbHbIe I{croqHr,IKtr, cBfl3aHHble c gr}rMl{ TpeMfl rpy[[aMI,I nf,TeH, uMeJII4 srlcorui KoHTpacr;

3-4 ypoottt cnorcoinoro Connqa. flporaxeuHocrb rpyIIII rlflreH He flpeBblrxaJla pa3MepoB

Ar.rarpaMMbl Ha[paBneHHocrlt paAl4oTenecKorla Ha Bcex BorHax.

B ra6n. 1 npegcraeneHbr AaHHbre Ha6nrcEeuufi I,I pe3ynbrarbl nuuucneuuri [oroKoB paEI'Io-

[3[yqeHI,If, crerreHr{ rrorrflpr,rsaUr{lr n crleKTparlbnoro I{HAeKca. 3naqeHng rloroKa Ha BorI'

ue 3,5 cvr Bblql4crlflJlucb I,I3 cJreAylouero Bblpaxenufl:

0, \'
c je.II.,

oa /
rtre Iv il I" - ypoBHn r,rcroqnrrKa r{ cnoKofiHoro Conrura. Paavrepu 0" ucrowtru<oa 6panrct
I{s orIT[rIecK]Ix AaHHbrx KaK cpeElree gHaqeHue IHoITIaEI{ flflTeHHofi KoMrIoHeHTbI I'I nofly'
reHr{ rIfTeH, sro cooTBercrByer HaIIr}IM 3arMeHHbIM Ha6nIoEeHI{.flM [7]' 06 - uroIqaEn .I[H no

yporuto 0,5,
Creuenr rroJlfl pI,I3auI,Iu onpetrelrarlilcb u3 paBeHcrBa

R*L V
u-. R+L L

Sr,r-f f,A: A (f + (r)

{2)
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Plrc. 1. 3apucoBKH rpyffr tr.f,Terr aKTHBHbrx o6lacreft

Puc.,2, Cnexrp'r papJ.rorl3nyqeltfi.a aKTIlBHbrx o6,racrel.l H crelreH]l rtonfipl,r3aur4r,I,l - noxanrnr,rfi r,rcrowlrx rpynnbr nnreH Cl{ 4ol; 2 _ ro*_urrjrr;;;;"" rpynnhr nqreH B Hrorre1991 r.; 3 - noxalr,ntrfi uctowrr,rr rpy[nBr nfiTerr B aBrycre 1991 r.

KaK OTHOrreHI4e CI'ITHIUIOB B KaHarlax IIorr.Epr.{3arlI,II{ ?1 r{HTeHCI,IBHOCTI,T B IlpeAflonoxeHHr4, qro
pa3Mepbl rrcToqHI,rKOB B [Onrpr,r3oBaHHOM ],1 rroJrHOM U3fiy\TeHUI4COB[a[aror.

Be:ruqaHa c[eKTpanb,oro uI{AeKca ,,o [oToKy orleHr,rtsaJracb ,,o eopMyJre
ln(Snr/S^2 )

r ln1L,7trr; (3)

B ta6n' I npuaeAeuu gHaqe,uff rpex cleKTpaJrbHbrx r4HAeKcoB dsl,qs2r,rqsj,tsrllrrl,Icrre,-
Hbrx Anfl r.rHTepBiuroB Ar[rH BonH 3,5-2,9 cw,2,g-2,25 crv u2,251'1"g5 orrl .oii"rrcrurrno.34ecr cnegyer 3aMerI{Tb, r{To [ocKoJIbKy pa3Mepbr rroKilJrb,blx l,rcroqHrrKoB B nonfipr43o-BaHHOM U3IryqeHULl HeCKOTIbKo MeHbIIre pa3MepoB s uorHofr r,rHTeHcLrBHOCTr.r, TO MbI npr,tBo-
AI'IM 3aHlIxeHI{bIe 3HaqeH[fl crerleHll florlf,p]r3allull, Kpove roro, Bce napaMeTpbr JroKaJrbHr,rx
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\ara
floro< S, c'e'n. crenerru norrflpH3auHH p, orH.eA' Cnexrpanlutrft IrHAeKc dS

I 3,5 cMlL2,8cM tr 2,2 5cv l.1,9 5cv \3,5cr'rl ).2,8cu \2,2 5cn l.1 ,9 5cM a,s1 dca os3

Ta6nr.rqa 1

.(anxrre xa6ruoAe$fift sKrxBxbtx oSnacreft

16.10.89 54,5

1 8.10.89 63,4

19.10,89 62,2

20.10.89 59,2

21.10.89 84,5

22,10.89 ss,s

23.10.89 64,1

24.t0.89 69,0

25,10.89 48'5

26.10.89 15 
'5

t9.07 .9r I 8,7

20.07.9L 23,8

21,.07,9t 33,1

22,07,9t 42,7

23.07.9t 51,0

24.07.9t 50,8

25.07.91 48,2

26.07.9L 35,6

27,07.9r 30,3

28.0'1,9t 28,1

29.07.9t 30,1

30.07.91 26,9

3t,07.9r 24,L

3t.07.9t 16,9

1.08.91 23,3

2.08.91 35,4

3.08.91 36,1

4.08.91 23,3

5.08.91 24,L

6.08.91 37,4

7.08.91 18,1

8.08.91 15'3

4L,6 0,05R
24,7 0,03R
29,5 o,ll
28,3' 0,03L
32,5 o,tL
26,4 0,081
52,1 O,06L
3o,o 0,051,
26,5 o,os,L
8,5 0,t3L

15,5 o,lL O,lL
13,4 O,l4L 0,13L
L7,9 0,i5' 0,L5L
23,7 0,t3L 0,11L
27,0 0,18' 0,26L
24,5 0,37L 0,35L
24,8 0,3L 0,41L
16,5 0,22L 0,46L
8,6 O,lzL 0,36L
10,1 0,31L 0,37 L
11,1 0,14L 0,27 L
ll,7 0,02R 0,I6L
10,2 0,08R 0,06r

7,9 0,13R 0,13R
9,8 0,17R 0,2R

16,2 0,14R 0,2R

t6,7 0,21R 0,24R
ll,4 0,22R 0,1lR
11,8 0,14R 0,12R
23,3 0,06R 0,09R
'1,4 0,03R 0,02R
5,6 0,02L 0,02R

0,01R
0,t7 L
0,36L
0,1 8z
0,32L
0,20L
0,18r
0,25L
0,r3L
0,28L

_0,04
0,8
0,4
0,67
0,3

-1,6
-0,9

L,76
0,9

-0,3

0,52
l12
2,1

0,81
2,77
2,1

1,1
0,L7
0,s
1,0

-1,13
15
1,36
2,8
2,0
4,4
1,1
)'1

1,9
3,0

0,07r, 1,23 0,22 -0,32
o,2tL 0,83 0,59 1,8
0,31 L I ,36 -0,02 2.2

0,32L 0,83 0,88 1,4

0,43L 0,92 0,7s 1,8

0,57 L 0,99 0,s 8 2,63

0,6tL 0,3s 0,96 2,6

0,67 L 0,9 0,61 3,4

0,2tL 1,8 r,9 3,1

0,5L 1,0 1,3 3,6

0,3s2 0.96 1,9 2,s

0,23L 1 ,l 1 ,2 2,2

0,0'7L 1,s 0,BB 2,3

0,02R i,s 0,9 1,6

0,26R 1,3 -0,66 4,97

0,3 2R 0,6 I,2 2,6

0,28R 0,8 1,15 2.3

0,03R 1,3 1,5 0,57

0,01R 0,54 1,6 1,7

0,05R 0, 89 0,49 1,1

0,03R 1,0 1,4 2,4s

0,02R 0,87 0,93 4,16

55,0 49,L

53,4 41,0
57,0 36,0
51,0 42,8

79,5 43,5

79,5 50,6
7 8,0 61,0
46,7 45,0
39,5 35,1

16,5 13,2

14,1. 14,8
19,8 l7 ,4
24,5 24,6

35,5 29,3

4L,6 35,3
40,8 36,0
44,6 36,2
30,8 27,0
20,4 13,5
22,4 17,0
24,3 16,1

2t,L L6,2
17,2 L4,2

l2,l 10,0
17,6 20,3
31,0 23,8
30,2 23,5
t7,3 r2,4
21,4 1s,1
30,6 '27,5
14,4 10,6
12,6 10,3

0,02R
0,03R
0,21L
0,1 5r
0,24L
0,24L
0,13L
O,I4L
0,1l.L
0,t9L

0,04R
0,17 L
0,2L
0,28L
0,33L
0,24L
0,2L
0,26L
0,1 8Z

0,25L

0,1 5Z
0,24L
o,3L
0,33L
0,44L
0,47L
0,35L
0,5L
0,29L
0,31l,
O,4L
0,t9L
0,03r

0,03R
0,21R
0,3lR
0,22R
0,15R
0,01R
0,03R
0,03R
0,08,

uCTOqHr,rKoB OKa3bIBaIoTcfl ycpeEHeHHbIMlt rro IIJIOIJtraAKe, OxBaTbIBaeMofi EI'IarpaMMOfi Ha-

npaBJTeHHOCTI{ paAl{oTeilecKorla'
- Kax alrEHo (ra6n, l), 18.10.89 r. HMerra Mecro I,IHBepcI,Iff 3HaKa IIo]t px3aul'Iu paEI'Io-

1asn] reHr{fl aKflasHofi o6nacrn HaA rpyurloft rlf,reu C.U, 401 npn Aorlrore g - 30" E ' 3nar nons-

pr.r3arlrur MeHflnctr r rpu npoxoxEeHlIl{ rpyrrlbl fifireH 8.08.tl r. npu I - 60" W '

C yueroru rBneHI'IE HaIIpaBrIeHHocrI'I paElIolI3JryrIeHI'Iff JIoKaJIbHbIx [crorIHI'IKoB Ha CoaH'

qe MbI Bbrq[c[r,rJr]t cpeEHr.re 3HaqeHufl [rroTHocTI{. noToKa paAI{OI{3rIrIeHnf, u cTe[eHI'I IIOrIE'

Dr,r3aqr{u fio traHHbIM Ha6nIoEeHLIfi L4 gw or qeHrpallbHoro MepItE}IaHa (9 = t 50")' Coor'
^rrrrrryrortre rpaouKlr rrplrBeEeEbr Ha pr.rc, 2. B nepxrefi qacrl,I puc, 2 npeg,ctaongHbl gpeE-

Hlre cIIeKrpbI noroKoB paAI,loLBnyqeHI,Ifl aKrI'IBHbIx o6lacTefi B oKrfl6pe 1989 r' ('l;, o l'tto

rre 1991 i. (Z) 
" 

B aBiycre 1991 r. (3),8 HI,IxHeft qacrr pltc. 2 npegcraereHbl cpeEHI'Ie

c[eKTpbr crerreHl,r rroJrtrpl,r3aUr,tta pagr,tol,I3lylenua rex xe aKTI'IBHbIX o6fiacreft. Beprnr<alb

r6rMu; rp e3K aMlr 060 3HaqeHbI cpeAHeKBaEparI'IqHbI e o 111pI6KI'I cpetrHero'
- rcu* a.'rgso r.rg puc.2, [oroK; patr[or,r3lyqeHr.rfl rpyrlnbl fltrreu C,U 401 a cpegneuB 2 pasa

Bbrr[e [oToKoB paA]IOLI3[yqeHI,Ifl AByX OCTaII6H5IX rpyrm. 3ro naxo4urca B comacul{ co
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T a6 \ul\a 2

Ilapauerpu JroKaJrbnbrx rrcr(xHrKoB

16.10.89
1 B. 10. 89

19.10.89
20. 10. 89
21.10.89
22.10.89
23. 1 0. 89

24.t0.89
2s. 10.89
26. 10. 89

19.07.91
20.07.91
21.07.91
22.07.9t
23.07.9r
24.07.91
2s,0'1.9r
26.07.91
27.07.9t
28.0'.7.91

29.07.9t
30.07.9 1

3 1.07.9 1

3 1.07.9 I
01.08.91
02.08.9 1

0 3.0 8.9 1

04.0 8.91
05.0 B.9 t
06.08.91
07.0 8.91

08.0 8,91

18,8 rt,g
8,9 4,3
9,2 5,3
8,2 4,4

10,5 6,2
8,6 7,8
7,6 5,9

11,0 4,7
i2,s 6,4
4,9 3,2

14,5
4,1
5,7
7,3
7,s
7,s

12,4
9,7
5,2
4,8
6,2
6,9

12,4

2,6
4,0
4,6
4,7
3,0
1,9
3'3
2,3
l19

-2,t -2,5
- 3,3 -3,1
-2,s * 4,0
-2,8 -2,8
2,4 - 4,8

-0,4 -4,1
- 1,1 -3,1
-3,8 - 2,2

- 3,0 - 2,s
" t,B -2,9

-3,3 - 1,8
_3,0 :2,6
-3,4 -2,r
-2,9 -2,7
-2,9 -2,8
-3,r -2,s
-4,3 -3,0
-4,9 -2,s
-3,9 -4,1
-3,r -3,2
- 3,0 -3,8*3,2 *3,2

-3,6 -2,9
-3,5 -3,2
- 3,4 - 1,4

- 2,7 -3,0
-2,8 -3,4
-3,4 -3,2
-2,9 -3,2
-3,0 - 2,4

-2,9 -3,2
-2,9 -3,2

-3,2 72,6L

-5,4 2'1,73

-3,6 L32,60

-4,7 32,69

-4,1 127,08

-6,7 609,96

-3,1 166,3s

-5,0 40,13

-3,9 s0,83
-5, I 220,26

- 1,8 92,42

-3,7 142,33

-4,3 134,55

-3,9 136,72

-3,8 189,30

-4,7 364,01

-4,5 2L2,79

- 5,1 136,93

-5,s 93,84

- 6,0 304,98
-4,7 142,33

-4,3 19,06

-4,3 67,77

-2,8 lL3,2g
-7,0 152,49

-5,3 159,14

-4,7 228,7.4

-3,8 t97,34
-3,s 141,23

-3,5 61,00

-4,7 31,55

-6,3 2L,03

37 ,46 s 9, 16

36,8s 148,00
r99,9t 262,9s
203,99 281,97
190,39 380,96
222,90 169.s4
1s9,68 30s,36
242,32 246,t2
167,s4 2t8,4s
249,48 232,0t

211,ss 394,42
r90,39 307,01
271,99 330,22
239,7 5 4l 1,03
353,58 s48,04
s33, 10 47 3,31
s20,40 368, l3
700,64 464,03
334,3s 249,56
440,28 244,54
270,56 402,82
190,3 9 209,14

7 8,7 B 33,02

154,69 50,71
s43,98 t41,99
2s3,86 276,84
268,79 22t,ss
130,89 1 86,83
t42,79 13,52
142,7 9 40,s7
23,80 30,21
23,80 60,10

6,9
)',
a1
2,4
a1
3,2
3,0
2,9

3,7
t,7

4,7
l12
t,'l
2,r
2,1
)1
2,5
1,9
0,9
1,2
1,4
t,7
3,0

6,9
2,1
11

3,8
3,9
3,8
4,8
3,3
))
2,4
3,2
3,4
5,6

1,2

1,9
215

2,s
t,4
1,0

1,7
t,2
1,0

4,3
1,0

1,3

1,2
1,2
t,2
1,9

L4
2,1
0,9

3,6
0,7
0,9
1,2
t,2
lrl
1'3
0,9
0,4
0,5
0,7
0,9
1,6

0,6 0,4
t,4 0,s
1,3 0,6
1,2 0,6
0,7 0,4
0,s 0,3
1,0 0,6
0,6 0,3
0,s 0,2

BcrlJlecKoBofr aKrI'IBHocrbIo JIoKaJIbHoro ucrorrHr,rKa 3rofr rpyIIIIbr flflTeH: 19.10,g9 r.
02hO4mUT) t4 23.10,89 r, (l2h33muT) navru 3aperncrpr{poBaHbr Moulubre BcrrrecKrr
c [oroKoM B 4000-7000 c.e.n., Koropble 6rtnrE cesgaubr c rrporoHubrMr.r BcnbrrrrKaMy. Cre-
IIeHb floJ]flpl{3aquu pa,quol43n} {eHI'Iff rpyflIlbl nflreH (I4lonb 1991 r,) r,rMena Har,r6onbruee
3HaqeHlle, qro, BeposrHo, o6ycloB[eHo [3rIfIeHI,IeM MorqHofi rrrTeHHoil KoMrloHeHTbr
(crrr, puc. 1). Mynrrrnoilfl.p*at rpyrrac.U40l rr.flpr(o BbrpaxeHHafi 6monapHar ro crpyK-
rype rpytrtla (anrycr 1991 r.) uly,eltLtB cpeAHeM 3HaqeHrre crefleHr,r fiorrfrpu3awv 15o/t, u cia6o
MeHTJII'I0b IIo [uala3oHy. O[HaKo nporBlflacb reHAeHur,rfl K pocry crelreHr,r gonfipl43arlurr
paAuol'I3nyqeHllfl rloKanbHoro llcroqE}IKa c yMeHbueHI,IeM.qrrrrHr,r BoJrHbr,

Pesylr'rttrrr Ha6nIoEeHI'IIi-y.u gng"rpopaAr4oflorrflpr4Merpe rro3Boni.ir[ oueHr,rrb napaMerpbr
J]oKanbHoro I'Icrot{HI'IKa (JII'{) [8]. flprcocrHafi reMreparypa noKirnbHoro ,rcrorrHuKa Ha
BorIHe 3,5 cM Bblq[cJ{flIacb I,I3 COOTHOUIeHI,Ifi

r3,s - 2,9 , lo4 su/o 
^ 

K, (4)

89

.4ara

IIp x ocrHaa reMneparypa
rq.l0 5,K Cnextpanurrrfi urr

aeKc o?F

anprlx eHHocrb MarHr{rH oro
crs B, fc

3,5cM 2,8cM 2,25cM 1,9 5cty aTt aT2 aT3 8,57flq l0,7Ollu r 3,3Oflu



rE,e 
^Sr4 

B c.e.n , 0, - pasltep III4 s rs, ul,tu, CnerrpallHufr HHAeKc Ilo flpKocrHoit revne'

parype:

o^= 
lnlT^rlro) 

(5)

' t'v'lf')
flo crereHr,r nonflplr3aUr,ur p u a6corrcrHofr serN,{I4He q.T 6ilna oqeHeHa BeJII4qirHa Hanpfl-

xeHHocTI,I MaTHAHOTO IIOJIfl I'I3 BbIpaXeHHfl

(6)

rge/a lfu.
CneAyer 3aMeT[Tb, qTO yroll 0 MeXEy HaIIpaBIIeHueM MarHI4THorO IIoiIfl U nyqoM 3peHI'Ifl

HeytlrrblBaeTcfl,TaKKaKpaBeHcTroicoso|=lgrmonHgeTcflBlIIlIpoKoMlIHTepBa]IeBenI{.
qI{IryrfloB: o = 0 + 60o, Oaxruqecrlt Mbr r,r3MepfleM llpoeKullrc BeKTopa Harlpf,xeHHocrH

MnfHrrrHoro Ilorlfl Ha nyq 3peHI'Ifl'

coornercraypilIue 3HaqeHlrf, spKOCTHbTX TeMneparyp, cneKTpaIIbHbIX IIHEeKCOB I4 Haflpf,'

xenHocrl{ Mat'HIITHoro rrorlff rlp]IBegenut s ra6n. 2.

Kar wr4Iro ss 736n, 2, a gtu nocne MoIIIHbIx BcItbIuIeK 20,24,10.89 r. HanpflxeHHocrb

MarHI'lTHoro norlfl B axr[sHofi o6racru Ha ypc'BHe' c Koroporo BbIxoAI'Ir ]t3[yqeHl'Ie Ha BorI'

ue 3,5 crvr, pe3KO yMeHburr,ulacb, r{To cBr.r,4eTenbcTByeT O UepecrpoftKe crpyKTypbl MaTHIITHO-

rO noJrfl ToIIbKo Ha BepxHeM ypoBHe Ilepexoguoro cnof xpoMoc$epa-rcopona nag rpynno-fi

nsren c.ll, 401 . cpegnr.re 3HaqeHr.rfl c[eKTparrbHbrx ttHIeKCoB 1 dT I = oT' = -3, O) arr= -4,5 ,

Ipagrenru MarHI{THbrx noleft so Bc[brrueqHo-aKTI,IBHbIx o6nacrsx flperepfleBalor 3Haql{Terlbr

,t" ,r*a"arua. Xapaxrep caeKTpa paAl,Iol{3nyqeH[ff I,I Be[I+Im{a MarnurHutx nonefi B 3TrIx

o6nacrsxHerlporllBoperlar[peE[oJIoxeHI'[oo[peI{MyIqecrBeHHoMBKrIatrerenJloBororop
naosHoro r:nyuennr [8] .

3. Perynrmtrr na6nroAenlfr scnnecxos

3a yrcasanuui lepuog na6nrcEenlrfr HaMlr 3aperucrplrpoBaHo 94 ecruIecra c [oroKoM pa'

Alrotrsrryqegtrff -( 100 c,e.n. Ceur co6brrtaf, c 6omuupt rloroKoM pa[[o]r3Jlpenrr rpe6yrcr

orEerrbnoro paccMorpeHr,rff, C uenrp Lt3yqenufl crarl,Icrl,IqecKux ceoficrs BcnJIecKoB MbI

orlpeg,e11r614 HeKoropble Hx llapaMerpbl, Koropble npetrcraBneHrr a ra6l. 3, 3gecr flpllBe'

AeHbr trarbl I,I MoMeHTbI HarIiIJIa co6ntrurl, 3uaqeH[ff rloroKoB Ha qerblpex BorIHax, creIIeHl'I IIo'

rrflplr3arlu14 14 c[eKTpirnbHbrx lmEeKcos (no notory), .[ns co6urnfi, coctoanurux il3 cepuil
grleMeHTapHbrx Bc[JIecKoBr 5rKo3&Ho Haqalo cepul{. B rcononrcax creIIeHI,I nolfpl{3aul'I}I or'
Meqeg 3HaK norrfpr{3aquu (L wru R). IIpn o6uapyxenu}I Bc[rIecKoB MbI rIpLIMeHtrrI]I l{3Becr-

nrrfi rpurepufr: scnnecr cqrrDrrrrcff 3aperHcrpr,rpoBaHHblM, ec[]I ero BeJII{qI'Ha npeBblluala

ypoBerrb uryuoaofr AopoxKr.r B 3afiucu paAr,ror,r3flyqeHl.Lt rloKarlbHoro IlcroqHI'IKa' .4Is no'
IrflplrMeTprlqecKoro ,.oturnrrercCa nOpor O6tmpyXeHI,Ifl B CpeAHeM paaeu 0,2 C,e.n, Ilpouepx

o3HaqaeT, qro BcrrtrecK He 3aperllcTpl{poBaH IIo TexH[IqecKuM [p]HuHaM. Oruetuvt, qro crla'

6rre ruurpoac[flecKr,r ns arcusnofi o6racru CA 401 rrpoflBJlflrll,Icb roJIbKo Ha KoporKI'Ix Bon'

nax. I4s ia6n,3 crleEyer, rITo aBrreHrre.r,rHBepclt[ 3HaKa troJlflpfi3a\gt I,IMerIo rvrecro e 2l
ug 44 scnnecKoB, Bo3Hr,rKaBrrttx s erofi aKrr{Bnofi o6[acrn,. u, a 12 tlg 50 co6rtrufi [rrs Asyx

ApyrrD( Bcnbu[equo-aKrl{BHblx o6lacreft ,'' 
ho Aur"urnr ra6n, 3 noctpoeHu rltcrorpaMMbl llapaMerpos ncnnecror. Ha puc, 3 nora'

3aHo 'pacflpeEeJleul,re rloroKoB, flrcala rloroKoB crelleHxafl. B raxAotr,t I'IHTepBane yKa3aHo

q[crro BcIuIecKoB rocJIeAoBareIIbHo Ha BoIIHax 3,5; 2,8i 2,25 u 1,95 crrt. MaxCuuytvt pafipe

AeJreHlrfl ganuofi au6oprclr HaxoAr,rrcfi B lrHTepBilne 10-20 c.e.u. Ha puc, 4 uorcasaHa rllcro'
rpaMMa creueHr,r flonflplr3aqr{r,r paAr.rou3flyqenr{a B MaKcI,IMyMe BcnrlecKoB. EonrrunHcrso

u3 paccMorpeHHbrx wav.u 94 BcrrJrecKoB r.rMeer crerleHb rlorlflPll3atluil, He rlpeBbllualouyrc

Sd. H" pri". 5 ,o*"3arro pacnpegerreHrre cneKrparrrHbrx r{Ir,4eKcoB (uo norory) ' flo ocu

90
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Ta6nuua 3

Ilapauetprr 3aperrcrpfipoBaHubrx BcrrlecKoB

9h41^
loh22m

llhosm

r2h2gm

20,1 0.89
7h 30*

gh13^
gh4t*

lohl i*

loh sl*

0,tL
0,05I
o,06L
0,t4L

0,1 8t
0,06R
0,06R

0,1 sr
u26L

,

0,06R

0,06R

0,13L

0,26L
0,28L
O,LLL
0,18r,

0,12L
0,15L
o,t3L
0,07R

0,48L.

0,25L
o,ztL
0,0'lL
a,L9L
0,06L
0,18r
o,'tL
0,44L

ul1L

o,t0L
0,27L
0,29L
0,23L

16, I 0,89
loh47m
llh3om
llh 52m

l2hosm

I 8.1 0,89
gho3m

5,1 7,l
<0,2 <0,2
<0,2 <0,2
<0,2 <0,2

11,6 15,0
I 1,t 13,6

20,0 33,6

IO,7 16'8
0,2 3,6

0,2 7,1

0,2 5,0
6,5 8,6

7,9 t2,l
r2,0 ts,1

2,9 I,4
35,7 47,2
s,0 16,2
4,2 10,1

13,0

6,2

t2,s 1s,s
2,5 6,1
s,8 3,7

0,2 s,'1

s,0 l1,s
0,2 6,1

s,0 8,8
5,4 25,0
0,2 6,7
s,6 I 0,1

0,2 r2,8

83,9 s0,B
20,s 30,2

14,1 15,s
6,4 t3,2
9,5 11,0
9,5 11,0

7,5 10,3

4,9 8,9
8,0 13,7

5,1 8,9

16.0 1 8,6

14,8 16,4
38,0 34,7

16,0 15,2
8,0 9,8

- 6,6

- 12,6

9,9 1s,3
13,96 t7,2
9,4 8,7

8,0 8,3

47,s 40,0
84,0 94,0
1 s, s 16,0
s9,s 89,9
1s,0 tt,7
43,O 62,7
12,0 32,3
3,s 3,4

t 3,0 Ls,1
23,0 2s,3

11,s 17,3
1 8,s I 8,s

38,s 58,3
I 3,5 15,9
13,s 21,3
20,0 21,9

3t,6 23,1

-- 45,'7

20,0 23,5
12,0 1l ,1
9,5 10,8

10,5 11,1

0,21L 0,091.

0,091 0,07 L
0,10R 0,06R

0,ilR 0,05R
0,13R 0,04R

- O,T4L
* 0,29L

- 0,102
0,10R 0,06R
0,08R 0,09R
0,12L 0,09L

0,012 0,082
0,02r. 0,t3L
0,18R 0,10R
0,66R 0,07R
0,42R
0,1 3R

0,06R 0,182
0,20R 0,IsL
0,13L 0,37L

- 0,09R1

0,1iR 0,1tL
- 0,66R
0,37R 0,09R
0,07R 0,04R

- 0,07L
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o,04L - 1,9
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0,152 -0,7

- 0,3 - 2,2
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- 0,3 - 1,0
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+ 2,4 + 0,53
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+ 1,7
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- 3,1 -6,8
+ 0,26 + 0,2

- 3,8 - 1,3
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+ 2,2 + 2,1

-1,2 - 1,1
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T a 6 n n ua 3 (npoAorD(eHI'Ie)

I ) 3 4 5 6 7 8 9 l0 l1 L2

24,10,89
'lh 18*

9h38*
llhlSm

26. 1 0. 89

llh22m
l2h30*

1 6,07,91

6h44*

l2h 5i*

t9.0'7,91

6h 52^
lohogm
rlh28*
20,07,91

loho6m

21.07.9t

lohl4n

rrhl3*
23.07.9t
gh02*
gh16*

23,07,91

12h34*

24,07,91

o6ho2m
06h38*
gh12^
gh48^
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25.07,91

6h34^
l2h 56*

26,0'.7.91

l2hl4m

27,07,91

r2ho3m
rzt'55^

s2

0,2 3,3

9,0 13,6

9,0

25,5

0,2
8,8
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0,6
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0,4
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4,t 0,34L
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7,0 0,47R 0,26R 0,04L
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3,2 0,20L 0,26L 0,41L

4,4 0,302 0,42L 0,602

2,2 0,13R 0,05R 0,41L

0,05, 0,25L 0,46L 0,62L -1,6 -0,8 + 1,4

O,Z|L 0,36L 0,45L O,^OL + 1,8 + L,3 + 1'3

_ O,t3,L O,2jL O,2ZL + 0,8 _0,67

O,t6L 0,21L 0,28L 0,23L + 1,4 -1,s6 -1,43

4,6 2,6

7,',1 4,2

2,9 2,0

1,9 2,0

4,4 0,26L 0,221 -1,96
1s,7 0,03R 0,062 O,l7L 0,22L -0,36 -l'9 l'0

0,4 O,2BL 0,43L 0,53, 0,50I +2,6 + 6,4 + 4,0

0,4 0,23L o,4oL 1,002 O,4lL +2,7 +'1,9 + 4,2
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0,28L 0,43L 0,57L +1,44 + l,4l +2,5

O,1lL O,llL 0,02R + 1,92 + 1,36 + 3,9

3,3 0,07R 0,1R 0,36R 0,67L + 0,5 + 2,t 0

15,0 0,084 O,O9L O,2Ot,0,24L -0,28 -2,24 +0,1

6,9 0,102 O,l4L O,2lL 0,30, + 0,67 - 1,16 + 1,8

t3,2 11,5 lo,2 0,37L 0,32L 0,46L O,4oL + 0,7 -0,08 + 0,82
11,3

7,0

9,3

8,4

5,6

16,3

3,1

12,r

4,4

6,3
(?

6,3
2t,9

4165,3

3,3
11

<0,2
5,9

23,4

8,0

14,6

?q
6,2
2,6

8,s
26,0

8,6

14,3
20,3

11

12,8

1,5
9,s

4,7

9,1

4,7
1 8,3

- +0,95 +3,46

- +1,9 +4,'16
_ + 3,96

0,92L t'1,4 -0,2 't 2,5

0,28L - 1,3 -1,4 + 0'55

0,211- -3,3 -4,4 + 0,91

0,46L . -l,l -0,86 +2,'72

O,4lL +1,3 +0,55 +1,35

0,89I + 1,33 + 0,08 +2,34

0,66L +2,44 + 3,2'l + 1,14

'1,6 O,2lL O,3lL 0,15L 0,6lL +l'32 +1,38 +0'76

.23,5 O,lgL O,22L O,35L 0,552 +0,81 +0,8 +0'7



Ta6ruua 3 (oroxvanue)

I a 3 4 5 6 1 8 9 10 11 t2

28,07,91

6h30*

30.07.91
ghso-

31,07.91

aW
1.08.91

Loh2s^
LLh47^

tlhod"
2,08,91

t&zt-
rrh12^
tghty'"

3.08.91
gh34*
Loh47^
ttht{"
tthtd'
+.08.91

?hr2^
Lohsm

6.08.91
oTh3g^

7.08.91
trh33^
Lrh49^

26,5 30,6 23,6 14,L 0,10tr o,2tl 0,46L 0,54L 0,65 1,2

1-3,2

18,5

27,4 28,1

13,6 10,9

25,3 14,6

81,3 68,6
8,4 7,6

7,3 6,4
17,3 10,5

0,02L - 0,L6L 0,25L

0,03L 0,02L 0,012 0,03L 0,65

0,17

0,7 5 1,57

9,0 7,0
2t,4 1s,6
18,3 14,0

3,9 2,8
s,4 5,1

4,6 5,2
L6,2 14,5

14,8
2614

7r8
616

14r7

,3,1
116

1 9,8

612

3,9

lr7
lor

16

16,8
43,4

8,4

6,5

15,0

7,2
1,8

18,4

514

4,6

2rg

t2,t

- 3,8

-0,53
0,33

0,6

-0,86
-2,4
-0,73

0,30R 0,32R
0,2LR 0,27R
0,28R 0,30R

0,s0R 0,43R
0,4lR 0,38n

0,17L 0,09R
0,60L 0,50,
0,082 0,03L

0,21L 0,33L
0,32R 0,25R
0,36R 0,26R
0,31R 0,30R

0,42R 0,6lR -0,57
0,40R 0,46R -2,2
0,51R 0,58R -0,34
0,57R 0,48R 0,69
0,52R. 0,'t2R -0,09

-1,9 3,75

- 2,9 1,16
0,0s 0,68

-0,53 0,9
0,66 3,4

- 1 L,'t

-r1,4 2,2
0,03 1,8

1, s 2,3
*0,7 4 0,3 9

-2,1 - 0,84

-1,3 0,76

1, s *2,r
1,9 0,3s
2,1 - r,96

0,42R 0,8IR
0,12R 0,14L
0,02R 0,19R

0,47R 0,70L
0,29R 0,58R
0,20R 0,41R
0,25R 0,53R

4,5 6,1 4,4 6,3 o,osL O,O3L
3,4 3,0 2,0 1,9 0,23R 0,12R
s,3 5,2 3,3 4,4 0,13R 0,06R

2,15 2,9
t,3 1,8

22,9 19,8 72,4
13,6 15,3 11,s

20,1 16,8 16,2
t5,2 to,7 4,9

8.08.91

6h19^
Bh s4m

22,5 22,5 1g,5 l2,O 0,24R 0,27R

8,1 0,05R 0,06R
8,8 0,03R 0,01R

0,12L 0,26L -1,4
0,07R 0,17R 0,s6
0,06R 0,01R 0,09

0,24R 0,48R 0

0,10R 0,28R 0,66
0,04R 0,t7R *0,s3

0,7

11,8 0,0s2 0,011, 0,04R 0,12R 0,81 0,17 2,26,2 0,01L 0,02r. 0,02R 0,06R 1,6 3,6 _ 1,6

Ta6n.uqa 4
Ilapanrerprr EclJrecKoB c rarreporefi snaxs KpyroBofi nonxpxraqnx

.{ara, rpeva UT

18.10.89 r. gho3m

25.07 .91 r. 6h34m
8.08,91 r. Bhs4m

37

8
,1

54

11

7

79
,1

25

69

5

53

flpar"revanue

R-L
R.+ L
L-R

.fpxocrxaa reM[eparypa f, . lO-6,K

l, = 3,5 crvr I = 2,25 cM l = 1,95 cM
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Pr.rc. 3. IucrorpaMMa IIoroKoB Bc[JIecKoB B i{aKc}I'
MyMe uMllynbcxofi $aert

Iltpuxoaroft otnleqeso rotcno co6rrrtft xa oonne
1,95 c*r

Pnc. 4. Iucrorparrua crerleHlr nonrrplr3aqu[ paguo-

If3II}^I EHI{JI BCTTJIECK OB

Illrpuxosrofi orMeqexo rlucno co6urnft na sorure
1,95 cM

?n d0 /605,ren

/0 ?0 J0 q0 f0 70 00

a6cu[cc [ocJIeAoBaTeJrbHo B cooTBerclByloulux l,IHrepBanax pacnoloxeHbl 3HaseHI'Ifl CIIeKr'

panbHblxI{HIeKcoBOgl;0512 }IeS3.Vlspvtc.5argno, IIroBcpeAHeMIIoBceMyI'IurepBany
'3,5-1,95 

cM cfleKrpaJlbHblfi I,IHEeKC LIMeer MaKcI,IMyM B6[u3I'I HyJIs. OAHaKo MaKcI'IMyM

pacflpetreJreHrdE d53 [orraEaer B r{HrepBiur (0-+1) 
'.u pucfipeEerleHl,Ifl 051 I,t o52 [paKrHI{ecKI'I

coBnagaror c MaKcr,rMyMoM B r4HrepBane (0--l).IncrorparvrMacrleKrparlbHbtx I,IHAeKcoB

6nnara K HopMaJIbHoMy 3aKoHy pacflpeAerleHl'Ifl .

llnr onpegeneHrrfi flpKocTHbrx TeMfleparyp r,rcro'{HLIKoB BcIInecKoB Heo6xoAI'IMo 3Harb I'Ix

yrnoBble piartreprr. Hegocraro.ruoe pa3perueHr,re pagl,IorenecKolla BbIHyxAaeT Hac o6paTl'ITbcfl

K flrrepaTypgbrM AaHHbrM. Cornacno Ha6[roAeur.rfftvt ta VLA B caHTI,IMerpoBoM EI'IarIa3oHe

BonH [9, lb] pa3Mepbr HcrorrHrlKoB, orBercrBeHHblx 3a I,IMrIynbcHyIo $aay nculecxoe'

cocraBrlalor 2-15". OcHogstsaacb Ha grl,Ix EaHHbIx, MoxHo oueHlrrb 3HarleHl'Iff ffpKocrHblx

reMfleparyp ucroqnr,rKoB rro aHreHHofi reMneparype pa[[ol,I3nyqenu, HeKoropblx Bc[rIecKoB.

3gect npr pacqeTax r.IcTrrHHbre pa3Mepbr r{croqHI,tKOB BCIJIeCKOB [pI{HUMaIIUCb paBHbIM}I

8 . 10-3 KB. Mr.rE. B upnnaeuaulul (ra6l.4) yKa3aHo HarIpaBleHLIe HHBepclIu 3HaKa rlorlrpl'I3a-

Ur4r.r flpu flepexoEe or Arrr,rHHbrx BorrH K KopoTK]tM. Cornacuo radn,4 B crleKTpax 7r nvrercr'

cfl MaKcIIMyMbI I,I pe3KI,Ie lI3MeHeHI,Iff HaKJIoHa cIIeKTpa, Bcnnecrf c TaKLIMII oco6eHHocTflMI'I

B Haruux AaHHbrx (cvr. ra6n. 3) nograepxEarcr 6onee HaAexHo paHee nonfleHHblfi pe3ynb'

raT 06 r{3MeHegr,rfix c[e6rpoB oTEenbHblx III,IKOB B CJIoxHbIx oCnnecrax Il l] .
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Pllc. 5. PacnpegeJreHr.re cneKTpaJrrHrrx HH,qekcoB pa[xou3nyqeHr{f, BcrurecKoB
Iurpnxoaxoft BbrgerreHbr c[exTpoJrDHbre rrHAeKcbr B HHTepBruIe AIII.IH BonB 2r2S_l,gS cM

4. O6cyxueuue pe3yrrbraroB

3gaqenur [apaMerpoB Tpex JloKanbHbix r,rcroqH]IKoB, cBrr3auHbrx co BcrrbrlueqHo-aKTuB-
IIbIMI,I o6fiacrflMll, flpeEcraBJIeHHbIe B Ta6rI. 2, cnrgerelrcrByrcT o roM, qro flpKocrHbre reM-
leparypbl llx B [I{aIIa3oHe ATII4H aoaH 3,5-1,95 our 3aKJrrcrreHbr B rrHrepBane 106-104 K,
a Ha[p.ExeHHocrI,I MarHl,rruorx uorefr Anfl MoMeHToB HaxoxAeur.Is arrusHofr o6racrn slonusu
ueHrpnrrbuoro MeplrlrtaHa rrpr.rnr{Maror 3Haqen}rfl 700-300 fc. Oru 3HaqeHrla flapaMerpoB rro-
KarIbHbIx I{crot{HrIKoB orlasxu K 3HaqeHl,r.flM, nonf{eHHbrM I1o pe3ynbtarau ua6nrogeuni ua
PATAH'600 [8'1 2] , Cpaauunaa Haruu pe3yrrbrarrr Ha6rrcge*rrafi s carrlrMerpoBoM Ar.rarra3o-
He BoJIH c pe3yJrbraratru uadlroqeuuil uaPT-22 KpAO a MIilJrHMerpoBoM Ar,rarra3oue [4, 5] ,
rAe H3MepeHuafl Ha[pqxeHuocrb MarHlrrHoro noJrr B Hr,DKeJrexauIeM crroe conueqHoi arMoc-
$epu coct,r.awta 200 lc, uoxuo yrBepxEarb, rtro oHr,r 6lnsru, ecflu nplrrrflTb Bo Bur,rMaHr,re
3HaqrrerlbHblfi rontpacr JloKaJIbHbIx r,Icror{HI.rKoB. flo-nugrvrovy, trcroqHlrKr,r caHTr,rMerpo-
Boro r.r3rr) IeHilfr ulla.eru Solrruee 3HarreHl,re ourl.rqecroft ToJuu[,

MnoronerHufi onrlr Ha6nIoEeHufi paAr{oBctrrrecKoB Ha PT-22 KpAO B caHrr,rMerpoBoM [r{a-
na3oHe BorIH [oATBepxAaer, qro BclJIecKI{, BoBHI,IKaIoq}Ie B oguofi arrnaHofr o6[acr[,
llMeror reHE,eHqI'IIo coxpaH.Erb BpeMeHHofr npo$r,urr, B [2] vu paccMorpeJrr{ BcrrlecK, trMero-
ulufi nttnylrcuyrc $asy c flocJreAyroqei rcole6arenruofi crpyrcrypofr, oqeunn[ aapaMerpbr
epynrunuoi scnlrueqHofi IUIa3MbI lr cpeEHee MarHr4THoe rroJre Bcflburreqnofi neuu. 

-B 
ur*re

Ha6nrcr,eHfii a orrx6pe-uoa6pe 1988 r. BcrurecKoB TaKoro Br,rEa 6brno oKorro l0o/o,Bcrrtec-
KoBafl aKTI'IBIIocrb paccMarpllBaeMbrx JroKaJrbHbIx r{croqHr{KoB coAepxrr 10 BcrrlecKoB
c He6orburofi uy6unoff MoAyna4.rr.r rcoleOauufr, r.e. roxe lropflAKa io% o, o6uero quc-
ta 94' B nstlt cfiyqaax (cvr. ta6n. 3) na6nro,qartncb cepwr orreMeHrapHbrx gcn1ecrcoe. I4x
uoxrlo lrHrepfipertipoBarb c rreroM MoEenr.r [13] xax rcote6auus uporyoepau[a, rexa_
Iqero Ha cllcreMe MarHlrrHbrxnerell,O4uaro, corrracHo [10] , cnoxxbre Bc[recKI,I, [MeK)-
Iqlle pflE MaKCI{MyMoB, Moryr [eHep[poBaTbca B HecKoJIbKLIx [pocTpaHcrBeHHo pa3HeCeH-
Hbrx r4crotlHuKax, rroKaJlr.r3allr,Ifl KOTOpbIx coorBercrByer crpyKType 1/;-ncutfluxu.

B nogrnepxEeHlle flocneAuero npe4lorroxeHr,ra s raffi. 4 
-upmegenu 

lapaMerpbr 3rre-
MeHTapHbIx BcrlJIecKoB ArII'ITerIbEocrtto -2 MIaH c r,rHBepcuei :gara rtorrrpg3aU1414 KaK 3rle-
MeHToB crloxHbrx co6rrruft , coAepxarqr4x HecKoJrbKo MaKcI,rMyMots.

Ilplurrepu pacqeroB c[eKTpoB paAr,ror,r3Jr]^reur,rfi rto Mo[eflu reflrroBoro HeoAuopoAHoro
I'Icror{HI'IKa [14.] uacruuno [oATBepxEaIor pe3yflbrarbr Halut,tx Ha6[roAeHr.ri. Crarucriqecxt,te
xapaKreprlcrl'IKl'I BcrIJIecKoB: pacflpeAeJreHr,(e crreKrparrbHbrx r,rHtreKcoB (no uoroxy) o ran-
TepBiure t_5 (nuc, 5), uanuvr.re "ysKoflorocurrx" 

^vrurpoacrlecKoB 
TorrbKo Ha BbrcoKr,rxqacrorax (12 cnyuaea)' cyIJ{ecrBoBaHHe MaKCEMyMoB CrreKrpa B Ar,rana3oH e 8,2_15,g fl.q,

pe3KI'Ie U3MeHeHI{fl HaKtIOHa CleKTpa, }{HBepcHfl 3HaKa IIOJIfipr,r3auu]rruplleMJrerraue (-10?K)
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3HaqeHI,ltI flpKOCTHbIx TeMnepaTyp AJIE I'ICTOIIHIIKOB BClneCKoB c IIoToKOM 10-30 C'e'n'

MO)KHO OoT,flCHrrb c noMotqbro MO[enI{ TeII]IOBbIX HeoLHopoAHbIx I4CTOqHI',IKOB. I43 3TOrO

cJre[yer, qTo I,I3nytteHlte 32 BcfinecKOB u3 94 MoxHo ]IHrepIIpeTI4pOBarb coBMecrHbIM Eeilcr-

BI,IeM TeIIJIoBOIo TopMo3Horo l,t UllKJIoTpoHHorO MexaHI'I3MoB' 3aueturut, rlTo raKafl uHrep-

rrperau[s Ha[6onee flp?reMrreMa Anfl paAr.{Or{3r-WeHVfl CnoxHofr no MarHurHOfr Crpyxrype

rpyrnbr flflreH c.II, 401.
Anropu Bbrpaxaror 6larogapnocTb H.C, HecrepOny u c.u. lonacrcry 3a IIOne3HbIe 3aMe-

qagr.rfl, H.B. BipaHony u M.A. Muponoey 3a IloMourb B Ha6nloAeg1flx, fl.B. Marneeny sa

o0opMneHI.Ie PucYHKoB.
I{ox6pr. 1991 r'
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SOOEKT CNEKTPOII,IHAMIIqECKOft (DOKYCIIPOBKI'I

n PE3vJrbTATbl Ero nPIIMEHEHI4A \nfl' I4CCJIEIOBLHVIfl
CEft OEPTOBCKI,D( TAJIAKTI,IK

P'P' BanuYnnnu

Paccnaorpeurr $lreluecrcar cy[\Hocrr eQ$exta cneKrpoAI'IHaMrI".959fi Qorcyclrponxx (C.II,<D) ll yclo-

,r" oo p.rirr.uqrr. flp uaoparca pe3yn6rarbr t pr*eueuui eSQexra C.1I,<D uns ycwrcHafi xorupacra luuufi
B cneKTpax cefi$eproncxlx rarlaKTm(.

EFFECT OF SPECTRODYNAMIC FOCUSING AND THE RESULTS OF IT'S USING FOR

INVESTIGATION OF THE SEYFERT GAI,AXIES, by R.R. Valiullin. The physioalessenceof spectro-

aynr.i" focusing (SDF) effect and the conditions of its realization ate considered in the article.
' 

The results of'application of SDF effect for intensifing fl1e contrast of lines in spectra of the Seyfert

galaxics are Presen ted.

BseAeHt,re

B uaCrOsulee BpeMfi B Ha$11rc[arenbHoft acTpoHoM]II'I Hapfl[y C KpyIIHbIMI'I TenecKo[aMl4

c AI{aMerpoM 3epKarra 1ottee 2 M [rlf Qororvrerpr.rvecK]tx 14 c[eKTpanbHblx I'IccJIe[oBaHI{l'I

utrpoKo npurntenruorcfl TeJlecKoIIbI cpetrHllx pa3MepoB. Malas flnorr1agb I{x rJIaBHoro 3epKa-

Jra qacrl{quo KoMileHcl{pyercfl xopolurlM [ponycKaHI'IeM clleKTporpa+a I'I BLICoKofr qyBCT-

Br.lre;rbgocrbro npr4eMH;r(a. Yeeruqeurae upouuuaroqefi crocobHocrl'I TaKID( cl{creM (relec-
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KorI + cfleKTporpa6) 6er cyurecrBeHHofo tr3MeHeHr,rfl r.D( KoHcrpyKrlu[ 6buro 6rr noneeHo
c TOIIKI'I 3peHI'Ifl floflyqeHl,Ifl HoBbIx na6lrcEatenrHblx EaHHbrx, OAHur"r lra uyrei, no3Borrflro.
IrIlIx 3To cAeJlarb, IIo HaIIreMy MHeH[Io, MorJIo 6utn ucuonr3oBaH]Ie c[eKTpoEr,IHaMl,rqecKoro
o$$exra, [pIIBogfiIIIero K cxarr,[o cfleKrparrbnoil nwnuw., [Jrr,t K raK HagnisaeNrofi cneKrpo-
AuHaMllqecKofi SorcycupoBKe JII{Hrfl,I, BrepBbre paccMorpeHHofi .[urvrurrovr r Tpa$io-
uovr [1] "

llog cnerrpoEIIHaMI,ItIecKIIlr osQerronr (C.[9) noapa3yMeBaercfl r.rcKaxeHr,re B HarpaB-
JreHuI'I EI,Ic[ePcuI,I MoHoxpoMarl,IqecKoro Nso6paxesus o6r,exra, Bo3Hr,rKarcrqee Ha Bbrxoge
6ecllenesoro cnerrnorpaSa I,I3-3a cyulecrBoBaHua a o6rerre BparrlaTeJrbHoro ,EBr{xeHr,rff,

_EcrecrseHHo, l.r:o6paxenr.re roro rcpaa (o6rexra), Koropbrfi galrxercr K HaM, r Qorcalr-Ho[ mocrcocrr,r KaMepbr cneKrporpa$a 6y4er cMerrleuo B KoporKoBoJrHoByro cropoHy
crleKrpa; lroo6paxeulre Kpafl, ABrDKyrrleroctr or Hac - B ArrHHHoBorrHoBylo. EinN opninra_
rll,tfl OecqeneBoro crreKTporpa$a raKoBa, qro npoeKrlufl ocrr BpaUeuus o6rerra nrpnengu-
KyIIflpHa HalpaBneHl,[o Eilcflepcwu, To MoxeT [MeTb MecTo KaK CXaTr,re MoHoxpoMaTr,rqec-
xoro uso6paxeHl,I.fi o6terta, raK I,I pacrulrpenr,re, .[na roro qro6rr 6rrno cxarue, ueo6paxe-
HI'Ie ABl'Ixyuefrcr x HaM qacrn o6beKra a Qoralrnofr nlocrcocrr KaMepbr cnexrporpaSa
EorIxHo HaxoAl{rbcfl c rpacnofi cropoHbl clleKrpa, a rofr qacru o6rerra, Koropafl fB}rxerca
or Hac, - c cltneft. Tonrrco B 3ToM crr) {ae uso6paxeulr.E rrporrlBorroloxHbrx rpaea o6rerra
r.r+ga e$$exra.[,ouepa 6yEyr cueqarbcfl HaBcrpeqy Epyr Apyry.

cuerrpogr,ruananqecrofi Qorycrponrcofi (cao) rasurrueics raraa eoprvra c.[0, Koropas
BeEer K cxarlllo pa3Mepa MoHoxpoMarr,rqecKoro riso6paxeuzr B,qoJrb Er,rcflepcun, y TBepAo-
rerlbHo Bpaqarcqlxcr o6tercros npu co6rrc4ehl,u{ oflpetrelennbrx ycnoBr,rfi C.UO roxe, upu-
Becru K cxarr,rrc MoHoxpoMaTr,rrrecKoro nso6paxegun ElIcKa Ao pa3MepoB yercoft l;1uwutr,
3HarllrrerlbHo yBe[rIq[B TaKIIM o6pa:orvr KoHTpacr cla6ofr rruuulr Ha[ KoHTLrHyyMoM B c[eKT-
pe. AocroI'IHcrBo raKoro MeroEa caa6rrx rruunh rrpl,t ux o6uapyxeuu[ oqeBr,r,qxo, ogo Eocrr,r-
raercfl coqeranr,reM nucorcofi Eurcflepclrfi rrpu [orruoM orcyrcrBr,M ulelrr trrru c [puMeueHr,reM
urrporoft rxoAuofr uletu,

Ycnosl'I;fl, BbI[oJIHeHI,Ie Koropblx Heo6xoguuo Erlfr yBeilt,lreHl,t.rr KoHTpacra ;1nuurt 51pw
ruuporcofi nxoquofi ueJllt crreKrporpaQa, paccMorpeHbr B [epBoM pa3gene cra15u, I,1r,ris
a gallnefiureM B BI'IEy na6nrogeuur ueuTpaJlbHbrx o6nacrefr cnupunuuurx ll cefi@eproacrzx
riIrIaKTI'IK' MbI paccMoTpeJll'l B Kaqp-cTBe MoAeIIlt na6nrcgaevroro o6rerra mocrufi npa-
uarorrll,tftcfl Ar,rcK.

.ftfl nparrruecKoro o6napyxenua crleKrpo4r.ruaMr.rrrecKoro oQserra y ralarrur 61111
[c[oJrb3oBaH cuerrporpaS KoHcrpyKurrr O.K. nenlrcrcrca, ycruuoanexnrifr uu 70-cvr peS-
IlKlope Aollo (r. Anrraa'Ara). B rcavecrBe rpueMHuKa Ha cneKrporpa$e npr*.nrrr&3oII c IlocJleAyloul]Irvr Sororpa@rlpoBaHueM ueo6paxeHua c[eKrpa c oKpaHa Ha flrreuKy,
* Harvrn rpeArpr.rHflra [orrbrrKa o6napyxenua CA3 y cefieeproacrcoi ranarrurlr NGC106g,P*ynrraru ua6nrogenufi [pr.rBeAeHbr Bo BTopoM purgarr, Ha"rorpo Ha ro, qro flon]nre'-
HbIe p$yJrbraru ua6nro4eHufi 4arexlt or oxllraeMbrx, aBTop cqr,rraer neo6xoAl.rruruu ux
ony6nrroaarb B HaAexEe, qro rrocJreEyroulue ua6lrcgennx qrrrp*urur* o6nacrefr raJraK-
Tm< oKaxyrcs 6olee pe3yJrbrarr.rBHbrMu H rro3BoJrflr rroflyarr,rrb HoByro nu0oprraauuro o6 srax
06beKTax.

1. Ougrlecxarr ocxoBa I{ ycJroBuf, peanu3arlru{
eSgexra CIO

Ilpuueu B KaqecrBe MoAerrlt rarraKrr,IKr,r rBepEorerrbHo Bpatqaroulnicg urocxr,tft Er,tcK, r,r3-
nyqarculrfi B AnI{He rolHrr },s

Paccuorpuu ABr.rxeHr,re npo6uoft ro\Kta M EWcKa, Bparqarculeroc.fl c nepnogorvr L,flonoxeuue ro,axn M Ha Ar{cKe MoxHo or}rcarb AByMff [orlflpubrM]r KoopA,r,IHaraM]I:

lTry_"*rr*ropoM,r r rorrflpHbrM yrrroM ot(t),3a rorrcc ygo6Ho aaaru qexi Er,rcxa O,a 3a nofl.trpHyro ocb / -[poeKrlr.ffolyrra3peuua / na nnocrocrb E]rcKa (crvr. pnc, i,a), 06o-
3Haqr'rM uepes pe yron MexAy [yqoM 3peH]rf, / uurocxocrbro Er.rcKa (cira. plrc. t,'o'.riinu
4. I4gaecrur KAO
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//puemtur
Puc. 1, Ape [poeKut{tt EI{cKa

o - [PoeKIIHff lla llnocKocrb
wcxai 6 - rrpoeKqnt na flrloct<ocrb,
npoxoA,sulyrc qepe3 rlyq 3pesllt u ocb
BpauleHr{r ar{cKa

flpoeKur.rf p pailvryca'BeKropa r Ha.llyq 3peHHf 6yAer

p = r'cos o(/).cos{js,

a Ha TMHI,IIO y3rloB

rz = rsino(/).

p(h)= OD\frAF- nl

(1)

(2)

Tar xar floJrrpHbrft yron a(r) MeHflercff Bo BpeMeHI,I c yrnonoft cKopocrblo t t = 2rfT,ro
ot(t)= (2r/T) (f -' fo), rge /s - MoMeHr flpoxox,[eHl,Iff roqrofi Mnonapnoiocll, Ilpoer(un
cKopocrl4 BpauleHrlfl rosrw M Ha nyq 3peHI'Ir ua (1) 6yger paeHa

dp 2nr
0..= 

-=- 
cosB6sine(r).

'dtT
Ha aruoge cnexrporpaQa HMeeM AonlepoBcKoe cMeIIIeHue uso6paxeuu.a to'rru M '.

/ 2rr \.o \
Atr(r)= ( - - 

:cospo Jsino(r),\fc./
o6ogHa.rus uepes C= - + 

\.or0o. norlyqaeM

Atr(r) = Csina(r). (5)

I,Is (5) Br{EHo, I{ro IIoKa to,{ra M ABIDKercfl tro oEHy,CropoHy or oc:l l' , AouepoBcKoe

CMetIeHI,Ie llMeer oAI,IH sHar. flocne flpoxoxg,eHl{s ocu l' 3HaK tro11nepoBcKoro CMeIqeH[r

MeHflerca Ha nporrrBolonoNHHfr. Tarc rar or 3HaKa Eo[uepoBcKoro cMeuIeHHfl 3aB[c]IT

HanpaBrreHl,Ie CMeuIeHI,Ifl MoHoxpoMaTl,Ir{ecKoro fl3o6paxeHufi ToIIKIT Ha BbIxoAe 6eculele

Boro bleKTporpaSa, To B 3aBlrclrMocrr,r or coorHolrIeHl,lfl HarIpaBrIeHlIa BpaueHufi. u truc

[epc]rr4 uao6paxenue ro\Kvt M 6yEer nocroxuHo (aHe 3aB_rtcllMocr]I or o(r) ) cuerueuo nu6o

B cropoHy or MoHoxpoMarr,rqecKoro u:o6paxenirr ocw l' , 11tt6o r r.reo6paxeuuto oclt /'

1pwc,'21,-lu6o nup-n.ru.o efi. Hau6ontrurfi unrepec ErIfl Hac rlpeAcraBJlflet cnytafr cue-

,uanr, lrso6paxenl,ra roqKlr K uoo6paxeuuro ocu /', Torga npollcxotrI'Ir cxarue MoHoxpoMa-

rr4qecKoro u:o6paxeuua ,q,I{cKa, rolyqaeMoro Ha BbIXOAe CnerrporpaQa, a 3HaqI'Ir ycwTe'

Hrre 11 flpKocr]r, rr Kourpacra 3roro Lr3o6paxeHun, B I,r,qea[e, npaBlrabHo nogo6paa Al4cIIep-

c6 Cp*rporpa$a .Anfl KOHKpSTUOTO O6rexra, Moxgo AO6I.ITbCS CXarI'Iff MOHOXpOMaTI4-

qecKoro [3O6paXeHI,Ia go yarofi JIUHI'il4,

Koo60uUuenr ycw1elufi KoHrpacra (ulu nprcocrr) n srou clyqae 6yger uruerr cJle4yrc'

ulnfi oug:

(3)

(4)

(s)
Ll

r1e s, b - 6onruraq Lt y1ailafl nollyocu 3JIIIl,l[ca - I,I3ofipaxeH4fl \t71cKtt, A/ - ulupuna flpflMg-

yroJrbHr,rKa cxaTr,rfi, h - r'ttcora npfiMoyronbul'IKa cxarllfl (cr.a. pr'rc' 3),

98



h'rc' 2' flonoxeHus flpoll3Bonrnoft roqru M (crvr, puc. l) rl pasnrre MoMeHrbr BpeMeHr{ B [poeKur{H rraHe6ec'yro @epy u ,'x cMeuIeHu-E B r.I306paxe]Mlr na iuxoge 6ec,Is,,ss619 CleKTporpaoa

Puc. 3, llAeanuroe cxarr.re MonoxpoMarr.rqecKoro uso6paxexur BrcKa Ha BbrxoAe clerrporpaea

Kogoonryrenr yc://i,e:Hwfi. KoHrpacra, KaK Br,rEHo ue (5), MaKcr.rMarren (npn& = D) n qeur.
pe y3Koro flpEMoyrorrbril.rKa cxarr.rfl r.r Mr,rHr.rMarreH Ha ero Kpaflx (tpu-hl o rr it -, %).Ilpuueu cpegunfi xos@$rapreur ycwneuwfi, Konrpacra reu 6onrrue, r{eM Menbrue A/ (crra,(5)). Benuur'rHa xe A/ 6yger onpegerxrrcr (npu np."rruro-nouo6panu'x flapaMerpax
cnerrporpaSa) neauul'tHofr trtonoxporraaru.Iecrcoro ryp6ynenrHoro l.rso6paxegr,rfl ToqerrHoro
llcrorrHuKa Ha Bbrxoge cnercrporpaea,

Paccvrorpuu renepb 6onee uoEpo6no npouecc cxarr.rfl 3rrJrlilrca uso6paxennfl AucKa B y]rufi npxuoyroJrbHr,rK Ha BbrxoEe cnexrporpa$a, r,e. KaK npora*oum c[er(TpoEgr{aMlrqec-
rcax Qorcycnporxa, .ft8 ocyulecrBJlen"a Cla ueo6xoEznao, ,rooui Ao[JrepoBcKoe cMerrle-
HI'Ie flpol{3Bonrxofi roqru Ha BbIxoAe c[eKrporpa$a KoMfleucr,rpoBalo [pocrpaHcrBeHHoe
HecoB[aEeHr,re srofi ror{Kr.r c ocrro /' (crrr. pxc-. tj. Hangela ,"rr1**y yrnoBoro paccrof,Hr,r.'
1o-urcil Ancxa M c paguycoM r r{ rorrflpnulr"r yrror o(r)'or o"i'j;,--lrt"ronwyn (2) r roraranL* n, [ofiyqaeM

ItnVafuu,tae 1acncpcuu flanpalte,ruc dacnepcuu

Lrlt=n/L=rsr;ra(t)lL,
(6)

Ar1= (Flf)rina(tll,
(7)

r4e 'F'- Qorycuoe paccroffHlle o6t,ercrnsa reJrecKorra,/- $orcycuoe paccroflHr.re KorrrraMa-
ropa crer(rporpaSa.

14: Soprrlynr,r yuono fr [ucrrepc I.I]r A r0 parc Uuo urroro crreKrporpa$a r.rMeeM

dgid)t= mCfcosg, 
(g)

rlleg-yrolgr.rQpaxl\Lrt4,nx=0,t1,!2,..,_floprrgoKcfler\rpa,C=(o+b)-r_ 
fiocro1rr-Hatr peuerKr'r (uucno urplrxoB a 1 rr,rna). Tax r<ax E,OnJrepoBcKoe r43MeHeH,re IulrIIbI BoJrHbr).6, arrseauuoe Bpaueur{err.r npo6uoii rovrcu,44, paano

2rr \.^
Atr= ( - 

=icosBs)sino(r),Tc
4* 
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,I? n - nr,treinaa npoeKulrf,_paArryca-BeKTopa r npo6noft TorrKr,r AHcKa M sa nwttto y3rroB,
AV, - yrnosoe BbrpaxeHlre n (iw. puc. l,.a) ,L - pi""rorHr.re ,qo oOir*ru (aucra) , 

"urpu*rr_HOe B Tex xe eEI,HI4IIaX,IjlTO ytn.

,, -,ltl_1--1:lycrl'rrb' 
rrro Ar'rcK He Bparr\aercfl, ro yuroBoe paccroflHr{e npooHofr roqKr,r or ocr,r, Ha Bbrxoge cnerrporpa$a 6yger panuo

flanpad.ozttae
lpaap,tu



'rr

Pnc. 4, CrvreIrreHlre rorlKI'I EHcKa npfi ycnoBl'Ill

I AelArtl> |
^ - vrorr MexEy HdnpaBtreHueM trxcEepcHl{
i o""t ,' paBeg 90"; 6 - HarpaBneuHe- EI{c-

nepcur,I H oct t' o6paayror yron ?' raKou' qro

sin'y=;A'rtlLPI

Pac, 5. flpo@r.rnu y3Kofi KoMloHeHrbI JIIIHIII'I

.FIo n clerrpe .Etrpa ranaKrlrrn NGC 1068
(a); oronorgepnofi o6nacTlr, naxogrnlefics
ua 18" cenepnee fi[pa ranaxruxn (6)';

oKoloxEepHofi o6nacrll, pacnonoxenuofi ua

18'/ roxnee rgpa ranaxrlrxu (a)
Henpepuauofi nwnlefi nao6paxeurr npo$u-;

rru, nonyqeHxbre npra co6nrogerrna ycJroBI'rH

CAO, unpuxonoft - npu Hapymelrulr ycno-

sufi C.UO

6df|
20"

/,/ nn
l/ ettt

ro yuroBoe cMeIIIeHLle 3roft ror{Kl,l Ha Bblxo[e c[eKrporpaoa6yEler

mC / ?nr ).o \
t\o N -- cospo lsinolr;.cosg\ r c /

(e)

flna ocyutecrBrleulrfl C.II,O ueo6xo[I,IMo, qro6bl iA4l = lAgi, r.e.

fr rsine(r) l=l !g_ ( _ y LcospJsinqtr)t
lf L I lcos,r \ Z c /

WT14

i#lfn.=(+).*;
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Pacc'Irtae flpaBylo qacrb ypaBueurar (10), Moxuo ripaBttrrbHo nogo6parr [apaMerpbr,
cToflIIII{e s nesofr qacrl,I ypaBueqrifl., u gobrrrcx MaKcr{MaJrbuofi CAO. Torga uouoxpor*arr-
qecKoe uso6paxenue nro6ofi 'roqKl{ Ar,rcKa 6yler uaxo[rrrbcfl rra orpe3r(e PP, r<oropui o'r"
ceKaercfl Ha ocl{ l' rcpatvu [ucKa. Ac;,. | , rar 6ruo oflpe[erreHo Brrrrtre, ffBrrflercfl flpoeK-
quefi lyta 3peHLI.E Ha rlrocKocrb AI4cKa. Oguaro flpaKrr,rqecKoe flpr.rMeHertfie CAg uo ,uirao-
nncasgoff MeroErlKe cJIoxHo, TaK KaK flpu cyulecrByrouux reJrecKorrax n cnexrporpa<pax
c 3a,qaHIrbrMr,r F, f, C, m, g nLo6urtcq CAo n nyNHofi AJrr.rHe Bonubr He BcerAa Bo3riroxgo.
Iloorouy lrpeArraraerctr qtpyrafr. Mero[r4Ka.

B srola crryqae flapaMerpbr resofr qacrri ypaBuegrrff (10) uoldrzparorcrr raK, qro6rr oruo-
IUCHI,IC

#l=
2nmCfl\cogsL

cFcosgT (11)

oKa3brBarrocb HeMHoro 6oltrue f . illts o6uapyxenus C.[O crreEyer flrraBno Meuarb rro3u-
4uonrrtft yrofl cflelcTporpa$a go_rex flop, IroKa Bce cMerrlenHbre ror{Kr.r }r3o6paxeHr,Ifl gr,rcKa
cHoBa He 6ygyr rexarb Ha ocu l' Qtuc.4). Ycnoane c.[<D nepenraruercfl B Br.rne

Itv l_ I I *clf c t r
I & l-'r, *" 

l"*e l" not'n'=;."s, T ' 02)

rge T- yroJr MexEy l' wnatpawreHueM Elrcflepcurr.

-_Tu" 
xar flco$6 uccnegyeuofi rarraKrlrKr,r qacro Her,r3BecrHo, ro rrporue lrcKarb eseercr

- 
1) ru6parb Ellcllepcruo cnercrporpa$a raK, uro6u sMlrcclrouHue nirnulr r nurepecyrcuefi

o6lacrn crreKrpa, cyflroro c ysrofi uleJrbro, pac[ofloxeHHofr sAonr 6olrurofi ocr ruru*rr*lo,
uMeflr4 HaKrroH a 45" (wru qyrb MeHbrxe) or naupaan e]Hufl. Et4crtepculr-.2) paurupuB BxoAHyrc qenb Eo pa3MepoB b6rracrra ,u.pgoirnuroro BpauleHr,ra, uorep-
Hyrb c[eKrporpaQ Ha 90" BHaqafie B oAHy cropony or HarriurDnoro lofloxeHr,rs, rroroM B Epyryro;3) cpaaHur ,qBa [ocneAHI'Ix c[eKTpa, tro ur[pr,rHe MoHoxpoMar]rqecKgx ttu;1ttitnafiru no,-
grutuouHrtfi yron C.(O;

4) ecnia nu]fiwtl [MeJrr.r HaKrroH naenrruufi, qeru 45" (cu. (l)), ro 6yger uaftAes ro3r.ilIrroH-
urrft yron 'Iacr[qrofr C.[<D' Ans HaxoxEeHr,rfi yrna uonuofi'C[O nyNrno troflWr,rrb crreKrpbr,
MeHflfl s re60nrlllllx [peAeJrax fio3r,ru]roHubrft yron B Ty wnt4 LrHyro cropoHy lnunprurarra
lrgMeHeHllfl paBHo3naqHo, cvt. pwc. 4);

5) noomrnonurtft yror, rrp]I l(oropoM lxapr.rHa nutrufiB cleKTpe M]rHr{MaJrbHa, MoxHo crl}r-
rarb yrnoM ronsofi C.[O.

2. Peoyrnraru npuMeueHrrf, Meroga
cfieKrpomfiauusecxofi Qoxycuporxu npu xa6nnEerulu

ceft r[ epmr crru( ranaK ruK

OuucanHrtfi BbIIIre MeroE C.4O 6ru [pr4MeHeH K rpylrlre cefi$eproacrr,rx ranarrr.rr< (Cl).
floucr< ycloarfi crleKrpoEl'IHauuqecroft Soxycuponxlr Berrcfl 3M[]rpFrecKI,rM MeroEoM

(nvrena H3MeHeHI'Ifl .Il}Icrepcll]I u [o3r,r{lroHHbrx yrnoB cnercrporpaSa). Itluprana ,r.r, 6pu-
iacs 6" -g" ,

Y Cf : NGCI068,4151, 5548, 3227,3516, Mrk 1, 3,6,9,10, 7g, 79, 124,3M,305,372,
376' 766, 1095, 3C l2o tpu orpegeJleHnbrx Et4crrepcunx u [o3r,urroHHbrx yurax, HapflAy
c o6rtqurrruu urt Cf 3MHcclIoHHbIvrtt rit4:rrt4frvru (6anrvreponcKafl cepvfl,, n rir lNlll , 1'Sfii,\u[uhr Fe) ua6nroEailucb y3Kile (urrpuua rnnuft *."rru" *rpr"i, MoHoxpoMar[qecKoro
nso6paxerurt urenr,r), oqeHb ManoKOHTpacrHbIe, 6nl4srcue ,o nu*rory nu1uyr c aDUH4,1aUggl}, _1. 4814,0+0,5 A, ).0 490g,0r0,5A, tr^o 6539,0+0,5A, ),e esaz,&o,sA _ ytiNcc4l5l (13-14.06.1989 r.) u ).s 4876,3+0,2 A, ).0 4915,,5+6,2-A,t\o 4926,1+0,+ E._ y Ci
Mrk 3 (12-13.03,1989 r.). tro - aa6oparopHbre Errr,rHbr Borru.

I4e'ea Heo6rIquo ualofi .uilpllxbl grrx ruur,rfi lI HeBosMoxuocrr4 rroJryqlrrb r4x [pr4 no3rr-
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ur,roHHbrx yfrrax crreKTporpaoa, orrl,lllarouuxcff or IIaHHbrx Ha 180o, aBTop IIpeEfiofiaraer,
qro 3n{ l;.trt:,zrz. flpe4craBnsrcr pe3ynbrar refrcrBllfl CAO ua cflyrHr.rKr.{ 6amuepoacr[x runufi,
auarlorlrqHbre reM, Koropbre 6rrrn o6uapyxeurr pflAoM aBropoB ue CAO y Cf NGC 4151

[3] , 3QSexr CJIO, sogr\.roxno, r.[paer B Haurrx ua6nrcgeurax porrb [pocroro ycwwfienfl
KoHrpacra 3Tr{x crlyrurlKoB, AeJIaE Bo3MoxHbIM ux o6HapyxeHl,Ie t,t LI3yqeHr,Ie y NGC4151
lI y Epyrux 6onee cna6rtx Cl nprn xytrrlrux npu6opuux ycnoBl.Iflx.

B raqecrse [pr4Mepa geficrrux e$$exra C.[<D npr,reogarca upoQunu ysxoft KoMloHeHrbI
flo Cf NGCI068, Xors sror flpr,rMep He coBceM ygaqen r{}3a cJroxHoro xapaKrepa ABIDKe-

H}rfl BerrlecrBa B oKoiroflEeprroft o6nacru (r ( 30") [4] , oguaro, cyulecrBoBaHue yarofr :Lauc-

cr{H B oKoJro.flEepnoft o6racrr4 Ltro, qro Anfl 3rofi rarraKTr,rKI,I xopouo r,r3Becruo fiolre cKopoc-
refr usnyrarculero ra3a [4] , geaaer gror o6bercr yAo6HbrM Arrfl rlo]rcKa sQ$exra C.[0,

Paccuorpuu ycrroBr,rr, [pr,r Koropbrx BeJrcr noucx oQ$erra CAO. .Il,ucnepclra Ha Soro-
rrrreHKe cocraBJrflJra 24,8 Alvv H yrJroBofi nracurta6 93"fv.v' I,Ix conocrannenr,re [aer
cleAylouee coorHorueHue Mexgy grcnepcuei In yuroBbrM pracrura6opr: 2,61 A - 10",0.

flpu orux ycrroBr,rflx, xar< 6ruo ycraHoBrreHo oflbrrubrM nyreM, sQ@err CA<D ua6ruoua-

eTcfl rrp[ cxarvt r.r3o6paxeHxfl raJraKrr,rKr{ B[onb no3r,ur{oHHoro yura, paBuoro 110o. I,Is

[4] xe r,r3BecrHo, qro trp]r IIo3wIrIoHHoM yrne l00o gradu, = 12,5 rrtr ,c-l yrl, c (anr
i < 20"1, qro Aaer It3MeHeHI,Ie ur Ha r = 10", Au, = 125 t<rtlc, Torga gonnepoacrufr cgnur
a o6racrr4 Ho paren 2r74 L,qro coorBercrayet (gnx Haruero coorHorueHr,rrl yrrloBoro Maclu-

ra6a u gucnepo.rr.r) 10",3.
Tarcunr o6pasovr, ABe roqKr.r raJraKTr,rKlr, orcrofirq[e or fl[pa uo o6e cropoHbr Ha pac-

cToflHue 10",0 agonr HanpaBrleur,rs c [o3HrIr,IoHHbrM yrnoM 100o, npr,r gaHuofr Ar.rcflepcurl
114 yrnoBoM rr,racurrabe Ha SororureuKe cgBr,rrryrcfl, 143-3a EorlrepoBcKoro cMeureHr{ff ud 10",3.
flpasrEnruo nogo6paa rlo3uurroHHbrfr yron cnercrporpa$a, Moxuo Ao6rarrcs, qro6rr srr.I

cABr,rr[ flpoficxotrl,tnt,r HaBcrpeqy Apyr [pyry. Ho rorga 3rr,r ABe rorrKr4 corrbrorcx Qarruuecxr
B oAHy, 3ro xe npousoiger u c ruo6ofi Apyrofr cr,rMMerp'r{qHofi ornocurenbHo ffApa napofi ro-
qeK c / < 10", raK KaK 3aBr,rcuMocrb u or r (cM. [a] ) npulo3r4rrr.lounoM yrue 100o 6nzsrca
x rusefiuofr. TeoperuuecKr.r AonxHo 6ruo 6r,r npousofiru cxarr{e oKorrofiAepuofi o6nacru
c r = lO" B rlonocy tunpr.rHot 0",6, Ho ecnr4 yqecrb cpe4nufi pa3Mep ryp6ynenrnoro Ar.rcKa

(2"-3") lr orKnogeHrq or nltHefiHocrl4 ur (AoxoAsulue go 30 rrrt/c [4] ), ro oxuraeMafl
uupr{Ha rloJlocbr cxar}Ifi AorIxHa 6rrrr nopxgr<a 5".

Anroporvr 6rrru npoae[eubr coorBercrByroul[e ua6rrc4euux c pa3rrr,IqHblMr,r [o3I{rI}roH-
HbrMr,r yuraMr.r crleKrporpaQa. Eru nafi4eu flo3r.flIl{oHHbrfi yrolr ouurvranuroi C^II,O, par-
nr;ria 20". Taxuvr o6pasorr, cABur [poricxoA]rrr BAorrb HaflpaBneHr,rfl c no3]Irr[oHHr,rM yr-
loru 110". Orcro4a Bruuo, qro Bbrrueflpr,rBegeHHbre paccyxtreHr.rfl floArBepxAarorcfl pe3yrrbra-
rauu nadrrcEcutrfl, Koropbre IlpegcraBrleHbr Ha puc,'5, rge [pr,rBeAeHbr npo$lura ysrofr
KoMrIoHeHrbr Ho s c[eKrpe NGC1068, florlyqeHubre 8-9,09,1989 r. Co6nrogeuue uru Hapy-
ureHr{e ycnoaufi CA<D cgopunocb K coorBercrBr,rm r,rJlr{ HecoorBercrBl,[o rro3r{rlr{oHuoro yrna
ycrroBr,rflM C,qO.B [epBoM cJryqae fio3r,rurroHHbrfr yror cocraBrrtrJr 20o] so eropornr 180o.
Bce ocralnuue ycnoBrrff gnx o6oux cnyqaeB 6rran ogruarconrr, Illupnna uIeJIr.I - 20" , ilJ,tc-
[epc]rs na Qorouerarr{Be -. 24,8 A/narrr. 3rccnosruIux - 5 rntnn. Pasluquq no BpeMeHr,r Mexgy
nepboft u nropofi 3Kcro3r,rur,rxMu 6rrnn He3uarrr{reJrbHu (orcoro 15 vrr.ru) .

I,Is conocrasrenr,rr upoQureft Bnqeu Bburrpbuu B pa3perueHr,rr,r KaK B o6nacru ffApa, raK
Ir B oKonofl[peuofi o6nacru, Bulcprrru xe B Kourpacre cyulecrBeH roJIbKo B oKorroflrep
sofi oOracrIE,

B sarcnrcqeuue aBrop xo,{er nobraroAapl,rrb 3,K. .flenacrorca, H.H, llaeroey, 3.fl, Bunr-
KoBr,rcKoro, JI.H, Kongparreny, JLH, Illecraxony sa ueHHbre coBerbr v3aMeqa:H:/Itr. B xoAe Bbr-

fiorlHeHI'Ifi pa60rrr.
Hor6pr' 1991 r.
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cpABHEHIIE liogMoxHocrutl cco - r,r rv-ooroMETpHH
CIIAEbIX 38E3.[

B.B. Ilpoxorfirera, E,II. Ilannenxo

Ilpegensnue Bo3Moxgocrrr reresrguouHoil Qoronaetpml sueag 6rrma oueHeHbr Anfl clyqaeB r.rcflorrb3cBaHI{fi BaKyyMHo[ [epe'Aaloutreft,rpy6r<u cyfleprrcoKoH r.r rBepAorenbHoro flepeEarouero npu6opa CCD.orry6m*<oaarnrre EaHHBre A,ts 6aecxa 3Bu.A u cpeEHe[ KBaEparuqsoft o*rio*, ,"o nrr'"p"ri" o"1n,IlepecrluraHbl Ars ycnoaufi ua6rrogeuuft Ha O,9-rvretpoaoM TerrecKo[e c gxcncguu[efi 100 c, 3aguc6vrocrnnorpeuruocrefi I'r3MepeHI'Is ot 6necxa 3BesA [oKa3ar[r, uro qrQporofi tereg[guognufi xor,rnnerc Kprrv-
5.9,1 1.:T.9::T:.I_:1_ o6".pBaropuu, pa6orarouluft a ycroaiix Hr.r3Koro KaqecrBa nao6paxexufi (p == J -,, ycrynaer IIo roqHocru uartepeuufi 6aecra cna6rtx gsegA CCD{oroMerpru{, npuueruelroft B ycno-Bttrx xopourero KarrecrBa uso6paxnuft (p=1,,) iipurvrepHo n 2 paaa.

COMPARISON OF THE POSSIBILITIES OF THE CCD. AND TV.PHOTOVETRY OF FAINT STARS,by Y.V. hokofbva, E.P. 
.Pavlenko. The limited possibilities were estimaied io, tt,. rv peak up t ,. i:i;;-con and for CCD for stellal.photometry..The pu-utisnea data - mean equ...1ro, and stellar iugniiuar-.-were reduced to the condition of the observatlons with the 0,9-meter i;G;;;. and 100 , .*p;;;; ,irr..The dependences m's.e. - stellar magnitudes.^have shown that the TV installati,on of the crimein A;1;"phy-sical observatory under-poor seeing (p = 5'). has stellar measurer4ent's a.*racy of about twice as worse

as CCD-photometry under good seeing (p = li,).

' BseAexue

Paeal{rl{e MeroAoB I{3MepeHI'IE 6necxa 3Be3A craBr,lT ueJrbro Eocrr,rxeH}re uarpgvra6uofi
IlpoHl'Iqarcuei cuoco6uocru Ilpll Ha]IMeHb[rr{x 3arparax BpeMeHr{ ua6nrogeulrx. Errcrprifilporpecc n paapa6orre AByMepHbrx orrrr{Ko-gaercrpoHnuri npn6opoa o6eulaer 

"orEunr.rIpI{eMH}IKa, o6laEarouero. rsaHtosoft :$$erruaHocrrm, 6mlirofi xsaHrosofr eseerrua-
nocru QorovyBcrBureJrbHofi uoaepxno crtr.

flogrtureune KBaHroBo-ro BbIxoAa AByMepHbrx npreM*r{KoB cBera [o3Bonger per]Icrpl,r-
poBarb I'I3o6paxeHI'Is cna6blx 3Be3E [paKT]tqicr[ Ha Bcex reJrecKoflax, BKrrloqafl TenecKo(br
cpeAHero I'l MilJloro pa3MepoB. flpltnqunranbuoe orpaHlrqeHlre Ha pocr rrpoHr,ruarcuefi cuoco6-
HocrI'I HaKJra[bIBaIor KarlecrBo t'tso6paxeuufi ]I .fipKocrb Sona nouuoro ueOh. Bnuaune o6ouxorux QarropoB r'rJrnrocrpllpyer prc. 1, Ha KOTOpOM ycJroBHo no*uru"u *;rr;; ilr;;;;-Ka cBera' uMercuras 4 x 4 a\ehrcu. Ha Hee [aAaer cserosofi rroroK or eona ue6a i^ , o,uao6paxeuua 3Be3AbI 1sr B IleHTpe uayrvrepnofi raycclraHbr, [prueM rrpErrro, vro 1r, :7"r.
I4nterpanruat I{HreHc}IBHocrt rfioua He6a 

"yruecrBeHno 
rrpeBocxogr,rr r.rHrerpanbHyrc r,rHreH-

cIiIBHocTb a rso6paxenuu 3Be3Ebr. CrpervraeUue [olrgocTbro 3aper[cTp]rpoaarr cseroaoftrloroK or 3Be3AbI rpe6yet perllcrpaunu kpbIJIbeB lrao6paxeHra, u ,ro npt,tgogrrr K 3HaqI4TeJrb-
HOMy I'I Helponop4roHanbHoMy yBe[[I{eHI4rO CBeroBoro floroKa or soua xeoa. vnyrruenue
KaqecrBa uao6paxeurfi I'IJIII yMeHbuerlle flpKocrn Soua He6a ssnsrcrcfi rrpr.rHr[,rm{ajrbHo
BaxnbrMlr upn Soronaerpnu cna6rrx 3Be3E.

MEHuvrl{saqufl 3arpar reJlecKorlHoro BpeMeHr.r Ha u3MepeHHa 6lecrca snesg rpe6yer [ptr-MeHeHI'Lfl BbICOKOqyBcTBI{TeJrbHbIx [p[eMHuKoB out[,Iecroro uso6paxeuua, [o3BOTIflIOUIUX
oAHoBpeMeHHo perlrcrptrpoBarb cornu cna6rrx 3Be3A, rroflagaroufix B noJre 3peHr,IE. Errcrpo_ra o6pa6orrr uaoruoEeuufi gocruraercr lrcflorrb3oBaur,reM Bo3Moxuocrefi rerear4eHra,
o6ecueqEsaloullx HenocpeEcrBeHHyp cB83b [p(eMHr,rKa cBera c oBM r,r HaKo[rreH]re [a11HbrxB CE IAMATI,I.

Tenes[gNoHuble c]IcreMbl, orJr]Irtl,ITeJrbuofi oco6euHocrbro Koropbrx EBJrflercfl npeo6paeo-
BaHI'Ie o[TllqecKoro ueo6paxeaua B [ocneEoBareJrbuocrb 3[eKTpI,IqecKI,Ix I,rM[yJIbcoB - B]I-
'qeocl{rHarl - yxe B TerIeHI'Ie HecKorrbKr,rx gecarunerufr ,arom:yriaa ans Ha6nrcEeHfifr sseeg .B 60-e roAbr iltrpoKo npr,rMenflJlr.rcb BaKyyMHbre [epeAaroutue rpybxu pa3nnqHbrx r]rfloB.(Dorouetplta claoux 3Be3,q Ha rpy6rcax *nuccu cylepopmKon 6rina pa3Bgra r KprrrrlcrcofiacrpoSuruuecrcofi o6cepaarop[u B,at{afle rlo TeneBr,I3r,roHHbrM cHr.IMKaM, a 3areM, Haql,rHarc 1986 r., c rpl,IMeHenuerur ryr$porofi perucrpaqlrr cr{rgaJra n OBM Il-l0l .

103



Plrc, 1. Cxeua peructpaqru cBeToBoro floroKa or 3Be3EbI

/r1 ua Soxe rir,ilylcteHufl HoqHoro ue6a lrt nloulaEKofi [pueMH]rKa

onrlltlecK oro uao6paNeuur

B 70-e roEbr rloflBl,lflYlcbl[cralrv [pl,IMeHtrTbcfl ilfifr acr-
poHoM[rrecKr.rx Ha6ruo[enufi rnepAoreJrbHbre flepeEalo-

ur,re upn6opi,r. Onu ulrpoKo lI3BecTHbr IIOE lIa3BaHI,IeM

CCD-uarpuu, rrro rIoAqepKI,IBaer I,tx orrII,IrII{e or BaI(yyM-
Hbrx rlepeEaroulrlrx rerreBl'13r'roHHbrx IIpu6opoa. CCD-rr'rarpu-
rl br B Haqan e fl pI,I MeHflJrr{cb rr}Illrb EIIfl cIIe Kr plIJI bflbrx lrccJre-

EoBanr,rfi,rr rorrbKo B cepeEr.rHe 80-x ro,ros [oflB[JI]Icb pa-

6orrr c otMcaHLIeM MeroEI,IKI,I lI pe3ynbraror CCD-Qoro-
Merplr[ uta6rtx aaesg [l l-21). B uerotopux crytlaxx
B nr,rTeparype ollficaHbr ycnoBl{fl na6lrcgenrft H npLIBe-

EeHa rorrHocrb l{3MepeH}ra 6necra 3Be3E pa3flLlquofi xp-
Kocrr,r. Srn Aanurre B coBoKynHocrl,I c 6o[btu[M Korln-

qecrBoM ouegoK Tor{Hocrl4 TeJIeB}I3}IoHHui $otorrrerpula, I,IMeIotuI,IMcfl B pacflopflxeHl'Iu

aBTOpOB CTATbrt, IO3BOJI]III]I HaM IIpOBeCTfi al];alll43 ]I cpaBHeHI'Ie flpeEenbHblx soglvloxHoctefi

TerreBr,r3lroHHofi $orouerpru,r, ocyqecrgnsevroft KaK c'rloMotublo BaKyyMHbIx [epeAalouux
npu6opoa, raK r,r rBep[oreJrbubix. Ilocregsre npeEcraB]IeHor CCD-uarp[uaMI,I, a KIIacc Ba-

KyyMHbrx rlepeEalo ullx upr6opor - cynepl'I3oK oHo M.

1. Ilpenrvryqecrra Qoroue'rprur q noMoulblo AByMepHoro

rrpHeMHlrKa cBeTa B yCnOBIrffx naorroAeunfi
cla6blx 3Be3E

'fenesusuogHbre clrcreMbr c BaKyyMHbrvtu ilTrt rBeptrorerlbHblMl,I [epeEarculuMu npn6o-

paMr,r flBnf,rorcfl rlpueMur,rKaMr4 orrrr,rqecKoro u3o6paxeu[fl, vttfii trByMepHbIM]I [plIeMHuKa'

,u,'rcar ux I,rHofEa Ha3bIBarcT. Perncrpaurr o[Tl,IqecKoro nso6paxeuua, a He cBeroBoro

noroKa, KaK sTo ocyulecrBrrfleTcfl c rloMoulrro onercrpoSoToMerplryI, frBllfl'eTcfl llx npI{H-

UlrnuaJrbHbrM orrruqueM or O3Y. Orueruu nan6onee BaxHbIe E3 HHx. TertesrguoHHble cl{c-

TCMbI IIO3BOII'IOT:

- [o[yqarb oEHoBpeMeHno uso6paxen[r Cortburoro qllcla 3Be3E;

- otrHoBpeMeuHo per[crpltpoBarb I'I3[yqeHI{e $oua nounoro ue6a I'I 3Be3E;

- necru'o6pa6orxy A,aHHbrx, 3aEaBar pa3Mep gna$paruur Iro peanbnoMy pasrvrepy nao6-

paxegr,Ifi gauuofr 3Be3AbI B EaHHyIo uoqr na6nroEenfifr, MUHIlwttt3Hpyfl npI'I sroM AMr,rB'
rrbre rroMexll or I{3rlyqeHrlf $oua ue6a;

- HaKarl[[Barb r.ruQopMaur,rro Ha gJreMeHTax npu6opa c uerblo rIoBbIIrreHI'Ir orHolueHllfl

CI'ITHAIIA K luYMY;

- o[epaTr,rBno o6pa6aruuaTb pe3yJ]bTaTu na6nroEeuufi rvmorux 3Be3E;

-TOqHoCrb Qotor"rerprur 3Be3A C IIOMouIbIo CCD'npr'r6opoB Eocr1rraer t 0/n,005, qTo coB-

[a,qaer c onercrpoQoroMerp[qecKofi roqHocrrrc.
Hanopruuu flp]tr{u1,1fl]rarrbnrre oco6ennocrr{ KrlaccuqecKoro orextpoQoroMerpl'fiecKoro

Merofla ra6rnoEeHIEft:

- elerrpo6oroMerp o oAHrlrM O3Y narraepxer I,IHTerparlbnrtfi cserosofr notox, [poxoAfl'
urraft uepes guaSparuY nolx;

- p.r*.p uuu6paiMu, roflfl BcerEa 3HarrureJrbHo 6onrure (go 10 pa3), qeM pa3Mep I'1306'

paxeHl4ff 3Be3,rbl;

- aI{I{IITIIBH6Ie IIIyM6I, BbI3BaHHbIe Cy[IeCTBeHHrIM BK[a,qOM lI3IryqeHI'Ifl $ona XoT rOrO

ne6a, aernrcu;

- o3y ue o6la4aer Bo3MoxHOCrbro HaKorrrreHytfi ct4tHa\A C UeJIbIo IIoBbIIUeHI'Ifl OTHOIIIe'

}M'I CI'trHAJIA K IIIYMY.

- Ogy r,rMeer urr,rpornft Euxauuqecrufi Elrala3on, o6ecnequnarouufi BblcoKyro Qoto'
MeTpHqeCKyrc rorlHocrb, Ho TpyEHOcTII I,IcIIoJIb3oBaHI'ffi ElIQOepeHUHaIIbHOIo Mero,U,a na6nro'
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EeHI,Ifr [pI,IBoEsr K rlorepe 3Tofi rosnocrr,r r,r3-3a Korre6aHr,rfr oKcrr,rHKur,ru 3eMHofi arMoc+epbr.
CpanHeHIle flpmlu{m,IaltbHblx Bo3Moxuocrefi TerreBr{3r,roHuoro r,r 3rreKTpo$oronaerpuuec-

Koro MeroAon Qorouerpuu [oKa3blBaer, r{ro npI,I perrrcrpauu[ l,rso6paxeHufr cra6rrx eaeeg
ua Qoue HoqHoro He6a ueparrfi r,rg HI,IX o6na,qaer .EBHbrMr.r [pel,IMyr]lecrBaMx, orKpblBafl
Bo3MoxHocru yBenr,rqeHr.rfl npour.rqarcuefi cfloco6Hocrr,r. 3ro nogrnepxEaercfl 6oururrvr
rMcJIoM ry6luraUrafi u IUHpoKI..IM pa3Br.rrl,IeM B Hacrorrruee BpeMfi xax CCD$oroMerpr.il{,
raK r,r reJreBr,r3uoHHofi c [p[MeHeHr,reM BaKyyMHux npN6opoa.

2. PasnfiqIle Suenuecxux nprurqutroB perncrparlr,rn
' MarroKoHq)acrHblx sBe3gHf,rx uao6paxeuafi c nouorrlbro

cyueprr3oKoua u CCD

Kparro ocranoBl,IMcfl Ha [pI,IHuHrrI,IarIb]Ibrx oco6eHnocrffx cpaBHI,rBaeMbIx [pueMH]IKoB
cBera, Koropble Moryr BJII,I.ETb Ha nolyqenHnfr peeynrrar. OcHogurrM rBr,fl,ercfr, r,rcflonb3ye-
pmrfr a o6oux cnyuaflx MeroA yBeluqen[fl orHolueHr,Ifl cr,rruarra K lxyMy,rtro 3aKrlaEbrBaer-
cfl B MeroElrKy na6lrcEenufr u o6pa6orrr{ EaHHbrx.

B Kprtucrofi acrpoStrsuqecKofr o6cepnaropru qn$poaar reJreBr.r3rroHHaa Sorovrerpua
BblnorlHffercfl Ha 0,5-rr,rerpoBoM MeH[rcKoBoM TerrecKo[e, B ragecrse [plreMHr,rKa cBera
npl,IMeHflercfl rlepe4aloqafl rpy6ra lll4 804, [pegcraBJrflroulas co6ofi r,r3oKoH, conpreulesnufi
n eAunofi crernausofi xon6e c KacKaEoM gJreKrpoHHo-orrrr{qecKoro ycilrrelfifl.caera (cyuep-
ueorox). Tpy6ra oxJlaxEaercfl cyxLIM xoJrogHbrM Bo3EyxoM N o6rrqHo pa6oraer upl.r 0ot,
qro floBblluaer orHoIIreHI,Ie cr4rHarra K ruyMy. Haronleune floreHulraJrbHoro pelneQa, o6pa-
3oBaHHoro LI3rIyqeH[eM l{ccneAyeMoro o6rerra, lpor,r3Bogurcfl Ha Mr,rrueHr,r flepeEarouefi
rpy6xu. Oguaro ErILIreIIbHocrr o$sercrnaHoro HaKorrrreHr,rx orpaHr.rqeHa pacreKaHueM 3a-
p.Etra [o rroBepxHocrr,r Mr,flrreHr.r. A.H. A6paruegKo rroKa3arl, rlro rlpu 0"C Harcoulenne c co-
xpaHeHl,leM3aKoHaB3aI'[MO3aMeCTIAMOCTU r,IEeT Jrr,[Irb B TeqeHue HecKoIrbKr,rx cercyug. [Ipu
6onee uy6oKoM oxllax.qeHurl oro BpeMfi yBenltqr.tBaercs Il]. Harouteure r,rn$oprraaulln
c ueJIbIo rIoBbIIrJeHI4tr OTHOUIeHI'Ifl CI,ITHaJIa K IIryMy TIpOLI3BOALITCfl TaKXe A UaMATI,I 3BM.
3gecr ycpegHflrcTcfl ruyMbl ctlnrblBaHufl r,r oruorrreHr,re c[rHaJra K rrryMy pacrer rrpot1oprl14o-
HarIbHo KopHIo KBaEpaTHoMy I,t3 BpeMeHH HaKonJreHlrfi, Lrfii4 us qlrclla reJreBr,r3[oHHbrx Kag-
poa, nnS opvraur,rfl K oropbrx ycpetrHfl erc.fi .

llpn6optr CCD pa6oralor rlplr uy6orolvt oxniDK4eHurt, qro rro3Borrfler [polr3Bogr,rrb Ha-
Ko[rIeHlIe un$optrtaqun g s.Ieixax orux upu6opoB B TeqeHr,re ,qflr,rrerrbaoro BpeMeHr,r, Eocrr4-
rarcurero qacoB. O,quaxo B ycnoBr,rf,x Ha6nrcEeunft cna6rrx 3Be3A Ha Sone uounoro He6a
orpaHI'IIIeHI,Ie Ha ArII,ITerIbHocrb BpeMeHI,I HaKorIJreHI,rfl HaKJIa[bIBaer I,I3nyqeHue Qona uov-
noro ne6a, Koropoe B reqeure HecKorrbKl4x MI,IrryT 3a[oJrHffer urr(poprnraquoHHyrc eMKocrb
fiqeeK MaTpr{ubr, co3AaBaE aMr.rTr,rBHyro [oMexy [p]r r.r3MepeHr,rflx cBeToBoro [oToKa
or 3Be3,q' floerouy, qena cla6ee 3Be3Ea u qeu 6oruure orHocr4TeJrlurrfi arnaE r,r3nyrreHr.r.fi

SoHa uoutoro ue6a, TeM HI,Ixe roqHocrb rporouerpuvecKr,rx I,I3Mepewwfi,Hawtyvurar $oro-
Merpl'IqecKa.fi ToqHocrb lr3MepeHl{tr 6lecrca 3Be3E c [oMorrlbrc MaTpI,rU cocTaBJlfler t 0"1,005
u [oflyr{eHa B ycJ]oBHffx, Korga cBerosofi noror or 3BesEbI rrpeBocxo[I,IT 11o Be;1ruuge cBe-
rogofi noror or IIJIoIuaEKn $oxa He6a, pannofi tro pa3Mepy mo[IaEr.r, ganuuaeuoi l,lso6pa-
xeHI'IeM 3Be3nbl. fl\efiKa MarpI,IIIbI ffBJrflercfl lnuefttrutt [prleMHI,IKoM cBera, Ho eMKocrb
ee orpaHuqeua. B corpeMeHHblx Marpr{qax Kax,qafl aqefira Moxer HaKour,rrb 104-l0s
sJreKrpoHoB.

B ycnoeurx perllcrpalr?I]I llso6paxeHufi cnalwx 3Be3E Ha Qone nouHoro ue6a craHoB[T-
cff BaxHbIM tarcofi uapavterp cBerofipueunofr a[naparypbr, KaK KoHTpacrHaa qyBcrBrrreJrb-
Hoctr. HsoroH, B orJrl,Iqlle or MarpI.IubI, He ffBJrflercs luueftuupt [p[eMHI,IKoM cnera, n Qn-
3I'IqecKI{e [poqeccbl, orBercrBeHHbre 3a KoHTpacrHyro rtyBcrBl{Terlbnocrt npu6opa, 3HartLI-
reJrbHo crroxuee. 3$Sexr nepepacflpeEerreHr.rff 3apsEoB Ha Mr.[rreHr{ Tpy6Kr,r, orucarmrrfi
ee paspa6orqr,rKoM H.,[,, Ianr,rncK[M, co3[aer ycrroBr,rE [otrrrepKr,rBanr,rq Kourpacra [l].
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3. 3as[cmrocrr{ TorrHogr[ Qorouerpwecxrx
usrreperufi ot 6necxa snegA

Cpanueuux upetrerrbnbrx Bo3MoxHocrefi CCD$oroMerpr{u r.r $ororuerp[u c rloMorublo
cylepr,r3oKoHa 6ntnn [poBeEeHbr no ony6nuroBaHublM AaHHbrM o roqHocrr,r I{3MepeHI,Iff

6recra 3Be3E pa3rrr,rrnrofr xprocrr. B 6onrruuHcrBe cnyqaeB rrorperrrHocrrr r{3MepeHilfi. rtpt4-

BeEeHbr Anfl 3Be3E r,r3BecrHoro 6recrca,I{rpaBrrrux porrb 3Be3E cpaBHeHr{ff upu xa6rrcpenuax
rrepeMeHHbrx 3Be3,r. CpeaHue KBa,qparalrHbre our6xu ratuepeulri oflpegenffnucb rro Eoc-
TarorrHo EJTI,rHHrIM pflEaM na6mogeurfi, uto o6ecneql,IBaJro r,rx crarr,rcrlrrtecKyK, BecoMocrb.

florperuuocrn uarrepenNft 6necrca 3Be3E nplr CCD$orortreiprur usaru HaMI,r B ocHoBHoM
ns ny6rurcaqufi [ll-l4] il rpegcraBrrarcr pa6ory Marp]rq pa3nr,IrlHbrx rIIroB: RCA, RCAI,
TI2, TI3 TEK. Illyrnru cqr{rbrBaHr.rfi s Hrx role6Jrrorcs or 60 go 8 eE/nurcer, q?IcJIo flrleeK

or 256 X 256 ta Marpr.rue RCA, Eo 800 X 800 Ha MarpHUe TI. Bce na6nrogeHna Bbrnorrl{eHbr
B flept,toA c 1987 uo 1990 r.,6onrruxHcrBo ]r3 Hr.rx Ha 9l-caHrunaerpoBoM reJlecKofle o6cep-
Baropr.rfi Krrr-Ilx, a HeKoropbre ua 180-canrxMerpoBoM rerlecKofle B Iurare Orafio. Arm-
reJrbHocrlr 3Kcrro3lrurm rrexar B flpeEelax or 30 go 750 c.
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Ptc. 2. Cpegrme KBaaparr.rqHLre oruu6ru u3MepeHu.E 6necra 3BesA B IrtBeToBLIx ct{creMax B (c.nera) u
V {anpara) B 3aBr,rcr{Mocm or r.rx 6necxa

I - Etrurlre CCD$oro*rorpfiui 2 -. qn6posaa, 3 - Qororpa$rqecran @orouerpna, nonyrreggbre
Ha aerreB trsuonrroM r<oMnJrer<ce K prrrvrcroft o 6cepaaropuu

Pnc. 3. Cpaanenue reopemqecKr{x (c,rurouuax xprnax) rl [paKT[qecKnx (rurpuxoaat) npeAenuurx
Bo3Moxuocleft @ororvrerpur, grurolsermofi.n @orouerpuuecrofi cucreue Z c noproulro nepeE&rouefi
rpy6ru cyrepr{3oKou (TV) u sa CCD*arpuuax
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.ftx oqeurN llpeAenbHbrx sogrvroxuocrefi cynepusorcoua 6rrru B3flTbr lorpeulHocrr,r
usuepeurfi, nolyqeHHbre npu Qorouerpl,IqecKux. [ccrregoBaHr,rflx [epeMeHHbrx 3Be3E
H acreporAoB c floMorrlbrc qltQponoro reJreBlr3]roHxoro KoMrrJrerca Kpruvrcrcofi acrpoQuslr-
qecrcofi o6cepaaropuu [2-8] . Ha6ruogeuu s. 6ruru BbrloJrHeHbr B reqeulre 15 ner c pa3nr,rqHbr-
MLI flepeAaloultlvtu rpy6rauu. .ftr aHalrr,I3a ]IcrioJlb3oBaHbr TaKxe AaHHbIe, IloJryqeHHbre [p]I
Qororpa$lluecrofi perucrparyIll reJreBr,r3r{oHuoro uso6paxeuvfl w fiocrregyroqeu Qorover-
pLIpoBaHI,rlr 3Tr.rx cHI,rMKoa..I[lureltxocrr,r 3Kcrro3r,rqlrfr role6alucr or 40 go 540 c.

Cpannenlre AByx pa3nuqHbrx upueMxuKots cBera norpe6oaano cBegeHr,r, rcex orryr6ruxo-
BaHHbIx EaHHbIx B egr,rHyrc cr{creMy. Erurau6pan 0,9-l,rerpoarrfr retecxon, Arrr4reJrbHocrb
srccnosuUfii 100 c, u Bo Bcex clyqa.flx B3flrbr cpegHlre KBaUparr,r,rsue ouru6rr{ r,r3MepeHr.ra

6necrca seeog. Korga [pI,IBoEI,I[[rcb cpeAHr,re KBagparr.rqHbre oullr6rclr H3MepeHus 6lecra
pa3Hocrr,r AByx 3Be3E, 6u;r cgerau coorBercrByloulr.rfi nepecuer,

CpauHexue npI{eMHlIKoB cBera rpoBopunocb lto Ha6mo4eulraM, BrITIoJIHeHHbTM B rroJlocax
B n V qaeroaofr clrcreMbr .[,xoucoua u Mopraxa. Ha puc. 2 upunegeuu [oryr{eunbre HaMr.r

3aBlIcI{MocrI{ cpe[Hlrx KBa,qpar[qHbrx oruubor lrsuepeuufi or 6recra 3Be3A B 3TI,IX ctrcreMax.
Cel4eicrao roqeK, coorBercrBylouree AaHHbrM CCD$ororvrerpnu (/), Jre)KHr Huxe, qeM

AaHHbre grr Qororurerpr.IrI, Bbrlonuenxofi c noMorubro cylepr,r3oKoua (2, 3). Ha[strcuran
roqHocrb npu CCD{oroMerpr,r[ cocraBrrffer 0/'1,005 trntr 3Be3[ xpue l5]t5, a npu Scrrorvrer-
pxrr c floMourblo cylepx3oKoHa - 0tn,015 Arrr 3Be3A npue 14*$. Perruft tro,qbeM gHaqeHr4fi

[orpeuHocrefi nauepexufi n o6racru cna6ux :nesg o6ycnoBJ]eH Brr]rsHr,reM r,r3rryqeHua $oua
Hoquoro ue6a. 3rot trogr,eM Hacry[aer Erff KpbrMcKrax ua6rrctrenuit p.l;rs.6onee rprux snesg,
qeM nplr CCD-na6nroEewlfrxi qto o6rscnsercff pa3flr,rrrxbrM KaqecrBona uso6paxeuuit'. 7" rrpu
CCD-HabnroEeuus,x t4 go 5" r': Kprruy. fhoxoe KaqecrBo lrao6paxeur.rfi B [ocJreAHeM clyqae
o6ycronleHo pacflonoxeul,Iervr 0,5-trrerpoBoro MeHucKoBoro rerlecKorra Ha cKrIoHe ropbl I.r

orcyrcrBlleM or6opa Ha6nro4eur.rfi tro KaqecrBy uao6paxeuui. Orrurerurta, qro BepxHflE rpy[-
Ila roqeK Ha 8-sasucfiMoctu (rcpyxru) nexur 6rrxe K [aHHbrM CCD-Qorovrerpr,r[, qeM aHa-
flou{rlHble rotIKI,I Ha V-saswcuwocr}.I, [oToMy qro rrepBbre 6rrtu noryveur,r no oro6paHHbrM
rlo KaqecrBy ttsoopaxeuua ua6rrogeuuart oKpecrHocrefi cna6oro peHrreHoBcKoro o6rexra
V l05s Orl [8] .

4. O6cyxaenne pe3ynbraroB

Co6pauxue HaMLI H flpetrcraBneHHbre Ha puc.2 gauurre Earor ocuoBaur,re Enfl rrx cpaBHeHr,rfl
c reoperHrlecKllM npeAeIlou. Bygevr cql,ITarb, qro flocneAHnfi o6ecnequBaer H[eaJlbHufr upu-
eMHIltK cBera, I,IMeIouIEfi rcsaHros61fi BbIXo[, parnrtfr eELIHI,IUe LI He BHocflulrafi ruyvou [1].
Toqnocrr [3MepeHl{fl cBeroBoro rloroKa B gToM cnyqae 6yger onpegeJrf,Tbcff ecrecrBeunbrMu
$lyrryarytaMtt cBeroBoro IIoroKa or 3Be3Abr r,r or HoqHoro ue6a c lnoura,qKr.t, paoHofi nno-
qa,qu uao6paxeHlrtff 3Be3AbI. Ilocxonrrcy nore:Hrrfr curnarr npu Qoror,rerpulr 38e3tr otrpege-
lrs,ercfl pa3Hocrblo cyMMapHoro rroroKa KBaHToB or 3Be3Abr /y'", lr or Soua ne6a ttog ee r.r3o-

6paxeulrelr try'r' saperucrpupoBanHoro [pneMHr.rKoM cBera, r{ rroroKa KBaHToB or @ona ue-
6a, to reopeulqecKoe 3HarIeHI{e orHorrreHl,rfl c[rHaJra K rxyMy 0oqeHunaercfl no BblpaxeHrIro

g=1/", (1/rr + 2Nnr)-%,

Cpaaueuue EaHHbIx, [oryqeuHbrx u: na6nrogeul.tfi u reoperuqecKll gnr crerrpalruoti
IIoJIocbl Z,EevroHcrpflpyer pl{c. 3 4nr o6oux rr,rfloB [plreMH]rKoB onruqecKoro r:o6paxe-
uus . KsaHrosrrfr toror or sBe3.qbr 6recrca V 6wr paccwrran rro arrpaxemaro Il ]

Nst t: (ntr 14)10-o,t, 
v t

I^
J
tr,

Q (D Qv (X)p (r)Mno (r) d).,

rAe D - ru{aMerp reJlecKorla B caHrr,rMerpa&0(I) , Qv(}r) roa$$uqraenrbr rrponycKanr,rfl
orrrfiKlr renecKola u uaoopa q,sersrx Sunrrpoa, o6ecueqnsarc[Inx rrolocy y, p()l) -
crleKrparlbHa.fl flpo3paqHocu arnocQepbr Ha Bo3gyruuofi rvracce t14, //o (I) - 3HaqeHr.le Buear-
tvtoc$epuofi $orouHofi ocBelueHHocrlr Ha Urr,rHe BoJrHbr )., cosgaaaeuofr greggofi nyreuofi
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bgr

o

P uc. 4. 3asu crMo srb B eJrr.rqHHBI gefi cra yrcrqe-

ro KBaHTOBOTO RbIXO[a oT oI'HOCI-ITeltEHOfi

MouIHocrH cBeToBoro /6 h urylrororo /,
C}tTHAJIOB

_)U'-z / ,,o!z

gsegAHofi BerIuqIIHbI npol,I3BorlbHoro clleKTp:urbHoro Knacca na I xu r I crrr, r - BpeMf, 3Kc-

no3,rur,rH B ceKyHEax.
IIpu pacuerax 6urn uclorrb3oBaHbr: Bo3gyrxHafi. v,acea, paBnafl eAI{HLIr(e; cpeEHee npoflyc-

KaHr{e cBeroQrmrpa B flofloce Z, pauuoe 0,5; aperrtx 3KcrIo3I{UI'I[ 100 c, EHaMerp rerle'

crcoua 90 cM, rrpoflycKaHr{e orrr}rKn renecKola upu CCD-na6[IoAeH]Iflx Q=0fi,a npu ua6nrc-

Eenuflx n Kpuvry Ha rerlecKotre, I,IMeIoueM 4 sepxanlrux orpaxeHl'Ifl I'I MeHI'IcK, - 0,6.
Pacqerrr @oroHxoro [oroKa or Qoua ue6a 6rur cAeJraubr ,[nf pa3Hblx pa3MepoB uso6pa-

xesufi:nesg. YporeHb flpKocrll HoqHoro 6e:ryuHoro ue6a 6rtn flplaHtrr Zl^lrt.c 122).
Hauryuuree corJracr{e 3Kcrrepl,rMeHTarrbHbrx r,r reoperlrqecKr{x KpuBbIx,.flpe.q,craBrleHHoe Ha

puc. 3, 6uro nonyueHo Enr KaIIecrBa uro6paxeHun 5" a Kprtlty u l" npu CCD-ua6nrcae-
rffix. CpegHrfi paevrep uso6paxeHr.rfi 5" Ans Ha6nroEenufi, fiorytleHHblx c troMolublo u]I$po-
Boro reneBl43llouHoro KoMnJIeKca, ogpetreJrflercfl KaK HI,I3KLIM KaIIecrBoM raao6paxeurfr
B Mecre pacfloloxenr,rfl MeHr,IcKoBoro rerrecKora (ua cKJ]oHe roptt) , laK I,I MeroEurcofi Es-

vepeuufi, rorga $oroMerpyeMafi trlrolrlaAKa rrpeBocxoAllr pa3Mep uao6paxenlta 3Be3EbL

CpanueHue reoperrrrecKoro n [paKTutlecKoro [peAenoB $orouerpnr 3Be3E Ilo3Borlfler
cgeJrarb trrr.fl KaxAoro r,r3 rIp[eMHr,rKoB cBera oueHKy BerIrIqI,IHbI ero Aefictsyrculero KBaHTo-

Boro Bbrxo,qa (detective quantum efficiency) B peaJlbHblx ycroBl,Iflx ua6nroEeuuft. Belu-
wtra QE onpe[erlflercfl BblpaxeHl{evr [23]

(2)DQE = *'ou rl ,14,

r1e 9n - orHoIIreHI,Ie curuura K lxyMy Ha gxog,e rIpneMHI,IKa cBera,'paccql,ITaHHoe reoperl,I-
uecru [l] , gout - orHorueHlle curuzlrra K rrryMy, flolyt{eHHoe upr ua6nrogeHl,Irx. Hauou-
HlrM, qro 4eficrnyroutrfi raanroarrfi srrxoA AJIE Kax,qoro pearlbuoro [pueMHI,IKa cBera ffB-

ilfiercfl sern[4nofi nepeueunofi r,r saB]IcI,IT or coorHorrreHuff MoluHocrl,r [orle3Horo I{ IuyMo-
Boro clrruaJroB B AaHHbrx ycJroBr,rsx ueuepenuft [l] . 3ta oco6euuocrr BeIILIqI,IHbI DQE utr-

rrrocrpr,rpyercfl pr{c. 4, r6e n rorapuswtvecKrord Macrura6e norasaua 3aBI,IcI,IMocrb Qyttxuul,t
-i or ornorueHl,Ifl MoIIIHocr,l rIoJIe3Hof o .€g u IUyMoBoro e, curuarloB.

- eolen
11 --.

I +esf e,

.DOE = e -F', rIIe e - rsaHrogtrft BbrxoE Qorouyncrnurerusoft noBepxHocrl{ [p]IeMHI,IKa

cnera. Ars Il,qearlbuoro npuetturara e = l.
Ouenxu DQE cpletauil EIts Ar{arra3oHoB 3BesAnbrx BeJIr,rqI{H, rEe roqHocru usuepeuufr

eule He orpaHr.rqr.rBaerca ceoficraaM[ rrp]reMnr,rKoB cBera. trls CCD gror AIlarIa3oH cocraBllJl

17*,0-18*,5, a Errr cynepll3oKoHa - l6mg-17^5. ouesrlt 6unn cEelaHar Ettl B'w
V -ua6 nro Eertufi . Pesyu rrar u [pI{ B eEe HbI s r a 6 r[ue.

Pagn[q[e BeJrr,rql,rx DQE a pa3Hbrx o6nacrqx crreKrpa EJIa I,r3oKoHa HaxoA[rcfl B npetrenax

ToqHocrI,I ero oIIeHKI,I, a a\fl. CCD BbI3BaHo, Io-BI,III,IMoMy, rvreurrtrefr qyBcrBuTenbHocrblo

ororo [ptreMHr{Ka B o6lacrr KoporKr{x Err}rH BonH. B o6oux cJIfIa.Ex gefictryroull.ti rsaH-
rosrrft Bbrxog CCD-varpwu npeBocxoArrr gefrcrayrcuufr xsaurosnti srlxoE cy[epll3oKoua,
pa6oraroutero e qr.r$poBoM reJIeBlr3HoHHoM KoMnrleKce Kprtr*tcxoft acrpo@usuvecrcofi
o6cepnaropuu, r 3 pasa.
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,fleficrayrou1nfi rsauTosrrfi BbIxoA, onpelenenxrrfi tro roqxocrs
Qoronrerpn recrrN ua6nogexufi cna6rn< ssecA

flpr.rervraur cnera O6nactr cneKrpa

CCD

Cyneplr:oxott

Ilpouegenxoe HaMr,r cpaBHeur.Ie KBaHrcBofr 3OOeKT[BHocrI,I pa3Hblx rIp[eMHI,IKoB orITIl-
qecKoro LI3o6paxeHllf,, L{C[oJIb3yeMbrX 4l]fl QOTOVeTpUU 3Be3A, 6brJlo BbTTIOJIHeHO HeCMOTpfl

Ha pa3Hbre acrpoKJrr,IMarr,rqecKr.re ycJroBr,rfi r.rx pa6orbr. 3ro nogsorl,IJlo cAeJlarb cpaBHeHHe

pearrbHbrx Ha6nrcreHr.rfr c TeopeTur{ecK}I oueHeHHbrM}r Bo3MoxHocrflMl,l. otlteturvr, qro rlpll
TaKOM CpaBHeHLI[ MbI, IIO-BI'II]rMOMy, yqnl,I BrI,IfHI,re KaqeCTBa l.r306paxeHl.rfr He rIoJIHocrbIo.

Iloerorrly B 6ygyureM 6oree roquoe cpaBHeHr,re xorerrocb 6u nponecrr rlo Ha6rKlAeHI,IflM,

uonyqeHHbrM B I,IAeHT[r{HbrX yCJIoBrIflX.

3axnrcqenne

flpoaegeuxue HaMr,r cpaBHeHr,rff roqlrocrlr (pororuerpuuecKllx I43Mepeulrfr 6recra aneeg
[oKa3aJrr{, qro coBpeMeHHbre rBepAorerr},Hbre upu6opu, B qacrHocrl4 CCDriarpw\br, rlpe-
B3ourrr{ rro KBaHToBofr aSSerruBHocrr,r uau6r:ree BbrcoKoqyBcrBr.rrerlbHbre BaKyyMHr,Ie
flepeAarou]Ie rpy6ru [pr,rMepHo,l 3 pasa. OrMeruvr, qro MareMarr,rrlecKoe o6ecile'serae.CCD-
na6ruoAellnfr :rerg cefiuac BbrcoKo pa3Brro I,I no3BoJrf,er I,Ic[onb3oBarb Bcro rloJre3l{ylo I{H-

$oprnraquro oflrr,rMarrbnbrvr o6pasoru,r. 3toro nerrgfl cKa3arb npo uuQpoaofr rertesusuouubrfr
KoMrrlreKc KpAO, rge [pr,IMeHeuo ctpo6npoBaHr,Ie cl4rHana u $ou He6a cyMMllpyercfl tro
Bcefiruuplluecipo6a,aHe roJrbKo uog neo6paxeu[eM 3Be3Ar,r. Pagsurue cl{creMbr perucrpa-
{l,ru r,ruQopMarlr.rn B KpAO c [prrMeueHueM coBpeMeHHbrx 3BM Aacr yryqueulle roqHocu4

Sororvrerpun ncl rcpafiuefi Mepe B 1,5 pa:a. C gpyrofi cropoHbr,I,IMeercff pe3epB [oBbItueHI,Lfi
rcsaHrosoft a$Serrusuocrlr cytrepu3oKoHa 3a cuer yaenuueHr,rfl B HeM EoKoMMyrauI{oHHo-
ro ycurreHr{.E B HecKoJrbKo pas, OruetuM, qro paoorbr HaI ycoBepueHcrBoBaH[eM cyfiep-
II3oKoHa 6ruru npercpaureubr HecKorrbKo Jrer Ha3aA, a flporpecc B pa3Br{Tr,r[ Marpurl 3a 3TI{

ro[br qpe3Bbrqafruo nrrcox.
Anropu rny6orco 6narogapar H..II,. fanuscKoro r{ A.H. A6paveHKo 3a o6cyxgeulre

ttepctteKTI,IB pa3B]rrufi cylepr,r3oKoHa ra npo6nev, rlogHrrr,rx r nacroqueft crarbe.
Hoa6pr.199l r.
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I,ICKYCCTBEHHbM OOTOMETPHTIECKNfr CT,IH.UIPT HA CBETOiI}IOtrAX
KAK OCHOBA OYHAAMEHTAJIbHOfi TENEBH3HOHHOfi

OOTOMETPI{I,I 3BE3II

B.B. llpoxo$rena, B.B. Bouxoa, E.[I. llasrenro

plcKycqrBeHHbrfi QorolrerpluecKr.nft cralrgapt parpa6oraH grr xarur6poaxu $ororvretpwecrlx na6ruo-

AeHr,rft sBe3A, norryqaeMbD( c rroMouluo EByMepHoro [pueMHrrKa cuera. OnpeEeneHue 6necxa r rrBera 3Be3A
npou3Bo[llTcr MeToEoM Syngauenranuroft Qotorrerpmr. ]lso6paxeHux ncKyccrBeuHrrx 3Be3A npoeKTu-
pyrorc, Bo BpeMs na6rcogeuuft Ha BxoAHoft Soroxarog rerreBu3r.roHHoft nepegarou,efi rpy6xr.r. fprocrr
Bcex 3Be3A oAHoBpeMeHHo MeHreTc.fl B rurrpoKrD( npeAenax yctaxoaxofi cr4Jlbr roKa, [poxoMulero qepe3

cBeToAI{oEbI oCBeTrileJIr, [pntleM oTHoCrrTenLHa.'LpKocTb r,rcKyccTBeHHbrx 3Be3[ r.I3BecTHa ll ocTaeTc,
fiogrotllHoft.

llucrpyr"rerrralrnar\QotouerprrrecKarl cl{creMa u rlocrpoeaa Ars 3agaHuoft cuJlbr roKa, Iloctogusrtft
qleH pepyKrprounoft QopnyJrbl rlepexoga K BeflrFIr{HaM V cucrev.st Ibroucoua u Mopraua oflpegerleH tro
Ha6rroEenrurlvr cralrgaprrrbrx 3Be3A B Ter{eHue tuecru ,IeT. B upegenax [o{peuruocr}t r-r3MepeHnfi oH flocro.tr-
ueu. Oopuynrr peEyxrrr.ru noxagatenefi \r,era B-V u V-R He:rr{HefiHbr. OcuosHoe rrpuMeHeHue o:rr{caH-
Hgft MeroEr.rKr.r - t.rccflegoBauue cna6rrx nepeMeHHEIx 3Be3A I,r acrepo]rgoB. Toqnoctr u3MepeHrlft 0"',03 -
ou,os.

THE ARTIFICIAL PHOTOMETRICAL STANDARD ON LIGHT DIODES AS THE BASE OF FI,]NDA.
MENTAL TV STELLAR PHOTOMETRY, by V.V. hokof'eva, V.V. Bochkov, E.P. Pavlenko. The artifi-
cial photometrical standard is developed for calibration of stellar photometry obtained qith two-dimen-
sional light detector. Brightness aad colour indexes are defined by conventional technique of fundamental
photometry. 

:

The calibration of TV photometrical observations is being made with artificial stars images projected
on the entrance photoeatode gf peak up tube. Known relative brightness of artificial stars lmages is cons-
tant. The brightness of all stars is changing simultaneously within broad range by setting up the strength
cf the current through the light diodes of illuminator.

The instrumental photometical system u is constructed for a given strength of the cuffent. A constant
member of reduction formula to Z-values of Johnson-Morgan system is derive. It has not changed for 6
years. The formulae of colour-index reductions.B-V and V-R ue not linear.

This technique is maialy applied for investigations of faint variable stars and asteroids. The measurement
accurancy is 0u,03- 0u,05.

Bnegexue

OorovrerpuuecKlre nccJre[oBaur,rfl cfia6brx [epeMeuHbrx 3Be3E npoBoE.flTcfl B Kprrucroft
acrpoQusnuecrcofi o6cepBaropul,t c rIoMoulbrc BbrcoKorlyBcrBI{renbHo[ Te.rleBI,I3I,IoHHofi

aruraparypbr yxe 6oJlee 20 ner [l] . oororpaQrqecKafl perr{crpauHn r.r3o6paxeH}Ifr c rerle-

BI,I3HoHHoro gKpaHa lr MeroEI{Ka o6pa6orrn reJreBI,I3I{oHHbIx cHI,IMKoB 3Be3E EaBaJII,I rol{-
HOCrb OEHoro }r3MepeHr.rff 6necxa 3Be3Abr oKorro 0-,08. Ilepexog ra rluQpoayrc per[crpa'
qlrrc 6[ecKa 3BesE rroBbrclrr ery roqHocrb ilo 0m92 - 0'n,015 12,31 . Brtcoraa rorlHocrb

Sororrrerpnu, 6flnaxar K rorlHocrr,t 3reKTp@oroMerplu{, [ocraBl,Ila 3aEaqy co3EaH]Ifl I,IHcr-

pyMeHTarrbnoft.SoroivrerplrqecKofi clrcrcMbr r{ [pI,rBasKI,I ee K cl,IcreMe .E5oHcoua-Moprarra.
flo ananoruu c Krracc[secKofi oleKrpo$oroMerpr.reft oflopofr r.IucrpyMeHralbuofi QoroMer-
prqecKoft cucreMbr EorIxeH 6utr creuuanbHblfi $ororuerpruecKufi craHEapr.
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Cne4raSrra rerreBr,I3r,IoHHux Ha6nrcgeultfr cocrour B ToM, qro B TeJIeBu3I,IoHHoM KaApe

AocraroqHo yBepeHHo flpo].r3BoAarcfl orHocr,rreilrurre r]ororrrerpl4qecK[e usvepeuua. floo-
rorvry.nL976r.6r;na npe4JroxeHa r,r ocyuecrBneHa llgefl rca:ru6poaxu Kax[oro reJ]eBI,I3tIoH-

Horo cHr{MKa [4, 5] . Ilocxomxy c'raB]rJracb ueru xanu6poBK]I roJIbKo u:obpaxeurfr 3Be3A,

ro ranu6posoqHrrfr lrcrosHr.rK cBera [onxeu 6rra [peAcraBn{Tr co6ofr sresgoo6pa:urte
r,rso6paxeuux - lrcKyccrBeHHbre 3Be3gbr (oeesgHrrfi Tecr), - pa3Mepbl Koropblx I{olxHbI
6rlrr 6nngxrMr,r cpellxr,rM pa3MepaM ryp6yreururrx Ar,rcKoB 3Be3A [nfl [auHoro rerlscKofia.
3arcos pacflpe,qeneHr,rfl r,rHTeucr,rBuocrr,r B r,r3o6paxeHr.rflx I,IcKyccrBeHHbrx 3Be3A [ns roquofr
rcalu6poaxu Eonxeq 6rrrr raxlrpr xe, KaK B ecrecrBeHur,rx uao6paNeu{flx 3Be3A. [IocleA-
uee rpe6osaHr{e rpyAHo BbrrorHr,rMo, raK KaK pacflpeAeneHr,re sHeprr{u B KpyxKe paeceflH:,1,fl,

co3AaBaeMoe ryp6ylenprefr seNrHofi arrvrocQepu fl orlTl,lKofi rerlecKola, JII{IIrb c 6otrurul,ru
EorryuleHr{rMr,r MoxHo [peflcraBr,rrb ,[nyuepuofr rayccuauofi. flo:rotry 3Aecb xecrKoro
rpe6onauua Mbr He craBlrJrlr.

Iilr.rporufr Er,rana3oH 3Be3[]rr,rx Beirr4rir.rH, B KoropoM flpoBollfiTcf reJ]eBI,I3I,IoHHr,te ua6nrc-

AeHr{tr, norpe6ooarr co3AaHr,rfl Qororuerpr,ruecKoro craH,4apra, o6la[arcruero Bo3MoxHocrfl-
vrr.r ra.nu6ponrcu Ha6rrcgeHlrfr s raKoM xe rulrpoKoM Elrala3oHe xprcocrefr 3Be3[. flplt orolr
xeJrareJrbHa Bo3MoxHocrb ycrauotsKr,r ruo6ofr Harrepell saganuofr ffpKocrlr xaru6ponaHuoro
r,rcroqH[Ka cBera ,qra o6ecneqeurs rpe6ouauua Sororterpnu: cpaBHel]rle uccne,qyeMoro
oOrerra c xaru6poaaHHbrM r,rcrotrHlrKoM cBera 6rusrofr flpKocrr,r. .[rR noarrrueHr,ra ros-
Hocrr,r flpr,IBfisrcLl x raru6poBaHHoMy I,IcrotrHr4Ky cBera oH Aorrxeu 6rrl uruurrupoBarb r,r3o-

6paxeuua HecKorrbKr4x 38e3A. I,lssecruoe coorHo[reHr,re 6necra l4cKyccrBeHHbrx 3Be3A MorJro
o6ecnequrr orHoclrenbHyro ranu6ponKy Kaxroro Ha6moAeuuq R ruKarre florcoua.

1. Xapaxrepucrr{Ku HcKyccrBeHHoro QororvrerpuuecKoro
craHgapra n o6nacru ero rrpHMeHeHHs

I4cxyccrneHurrfr Qorouerpuvecrufr craH,uapr npeAcraBnrer co6ofi cle(uarrbHoe onrr,r-
qecKoe ycrpofrcrao, pa:pa6orauuoe A.H. A6parr.reurco [6] . YcrpoiicrBo pacrroJlaraercr s6ru-
au $oranruofr urocrcocrr,r rerrecKorra. Ouo o6ecuequsaer fipoeKrr4poaaune lr:o6paxeHr,rfl
3Be3AHoro recra Ha exoAuofr Qoroxaro[ uepegarcutefr TeneBr,r3]roHHofr rpy6xu Heflocpeg-
crBeHHo Bo BpeMfl ua6rrcgeuui. 3se:,qurrfi recr flpeAcragnqer co6ori Mr,rur,rarrcpHyro rurac-
rr,rHKy r,r3 raryuuofr $oruru, a roropofi lrMerorcff 14 ornepcrufr paauoroMaMerpa
(d = 0,15 rurnl). Oraepcrr,rq saKpbrrbr cnequaJlbHo r,r3roroBJleuuutu Ha6opoM cepblx cBe-'ro$umrpoa, [polycKarrlre Koropbrx oflpeAeJrffer rpaAarlrru flpKocrrl ],rcKyccrBeHl{brx 3Be3[.
Oraepcrrx paclonoxeHbl B ABa pflL\a, \o ceMb B KaxAoM. Alranasou Orecra r.rcKyccrBexHbrx
3Be3[ B KaxAoM prlAy oKono 0*,9. ilnacruHKa c orBepcruswu ocBeuraercff c nouou{r,ro 6e-

Jloro sKpaHa, trepe[ KoropblM pa3Menlellbl cneqfiaJlbHo oro6pauur,te cBeroAI,Io[],I AII 102 B.
Pacnonoxenue 25 csero,Ar4o4oB TaKoBo, uro n $oxamuofr nnocxocru o6rerrnB4, flpoeK-
rr.rpyouero lrso6paxeuua oreepcrufr Ha SoroxaroA nepe[arcuefi rpy6rcr.r, ocBeuleHHocrb
paBHoMepHa [6] . Bonruoe q]rcro cBero]Irro.qoB cllr{xaer 3aBlrclrMocrb .rlpKocrr,r 3Be3AHoro
recra or xapaKrepl,Icrr,IK orpeJrbnbrx lrx 3K3eMnirffpoB. Cnerrparnuoe r,r3rryqeHr,re cBeroAr,ro-

.qa r.rMeer MaI(cI,IMyM Ha Anr,rHe BorrHbr 570 rrrr,r r.r nonyilfiprrHy oKono 50 Hrtr. He6onruroe
rro BeIIUqI,IHe LI3nyqeHUe CBeTOAuOIOB e rpaCUOff O6laCrn CrteKTpa OTCeKaeTCfi Cne'rOSlrffi-
rpou C3C-21, ycrauoaaeHllbrM B uoa6pe 1985 r., r{ro r.r3MeHr.rno ony6Jrr4KoBaHHyro paHee
Be[]r{HHy Hynb-rryHKra [rKarrbr 3Be3[Hbrx eenr,ruun [7] .

Omu,{ecKoe yctpoficruo 3Be3AHoro recra lrMeer caoro Sorcyc[poBr(y u rocrr,rpoBKy,
tITo Ilo3Borlfler perylupotsarb rroJroxeuze. aeo6paxerufl 3Be3,qHoro recra B norre 3peHr,rfi
uepegamutefi rpy6xtt. Heo6xogurvtru rpe6oaaxueM flBrrrercfl fipoeKrr,rpoBaHr,re 3Be3[Horo
Tecra Ha ro Mecro $oroxaroAa, Koropoe ocBerrraercff Souot"t Hoquoro ne6a so BpeMrr ua6nrc-
gexufr. 3utu Aocruraercfl u[eHTflwrocrr ycrowrfi per]rcrpauru,r lrcKyccrBeHHbrx r.r ecrecrBeH-
HLIX 3Be3A. Pasvrep aso6paxeulrfi plcKycrBeHHbrx 3Be3[ ua $oroxarotre paccql{TaH rar, uro6u
on 6rrrt 6rusor cpefHeMy pa3Mepy lr:o6paxeHrafr 3Be3A B $oramHofr uocKocrr.r rvieHr,rc-

KoBoro rerlecKorra KpAO, rAe ycrauoBrleH TerreBl,I3l,Ionur,rfi rornrnnerc [2] .
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Yporeur flpKocrl,I Bcex ,IcKyccrBeuHbrx 3Be3E olpeEeJrffercfl curofi rora, rtpoxoEffslero
qepe3 cBeroEnogrt. Perynl4poBKa cr{Jlbr roKa flpe[ycMorpeHa KaK cryleHqarar, c roqHo r,r3-

BecrHbIMI,I rcoo$Sr.rqueuraMl,I ec I,I3MeHeHlrf , raK I,r rrJIaBHas. 3ro no3Borlfler ycraHoBtrrb
mo6yro flpKocrb 3Be3AHoro recra B ero pa6ouerr,qnana3oHe. [IocreArrfi,qoBorrbno rrrupoK.
Cueuuamurte lIccrIeEoBaHI,Iff 3aBLIcI,rMocrI,I ffpKocrl,r 3Be3AHoro recra or cI,rJrbI ToKa cBeroEllo-
Aos6rIn[uporegeurtA.H. A6parrneHro. Osu rroKa3aJrr.r Bo3MoxHocrr peiynupoaKr,r f,pKocrr,r
ttcKyccrBeHHblx 3Be3A B AI,Ia[a3oHe Eo 12* , fiprrr{eM 3aB}rcr,rMocrb flpKocr}I r,rcKyccrBeHHbrx
3Be3,q or cI,IJIrI ToKa crerleHnaff, c rroKa3arerreM crefleHr,r K = lA t 0,08 [6] . I4arvrepenrar

cr,rJrbr roKa qepe3 cBeroAlro,qbr [porr3BoAflTcr c noMoulbro qu$poaoro upu6opa, o6ecne,{[-
Baroruerc oElro[porr,eHTrryrc ToqHocTb.

3ser,qHrtft Tecr B[epBbre 6rrr [pr,rMeHeH Ertq u]a3oMepHbrx orIeHoK 6necra 3Be3A Ha

reJIeBI{3I,IoHHbIx cHI,IMKax s 1977 r. [1,4, 5] ..Ilnx erofr uertl,t 6rur cAenaubr He6oi]bulre
rpa,qaqlm 6necrca Mexgy l,tso6paxeurrMr.r r{cKyccrBeHHbrx 3Be3A, I{ Hclorrb3oBaJlacb Jrr{rrlb
OTHOCI,IT EJ]bHAfl IIJ KiIIIA 3 B E3.qHbIX BEIUqI,IH TECTA.

Otuocurenrurtfi 6necx llcKyccrBeuHblx 3Be3A yc[errlHo [pI,IMeHrrIcfl TaKxe EJrfl fiocrpoe-
HI{f xapaKTepucrl,IqecKr.rx Kpr.rBbrx npu Sorouerpr,rpoBaHrru reJIeBH3rroHHux cnuuror. 3ro
IIo3BorIflJro uMerb IxKaJry florcoua ArIfl Tex cHr{MKoB uepeMeHHblx 3Be3.E, rge B rrole 3peHI,Ifl
coBceM xe 6rtro 3Be3E I{3Becrnoro Snecxa [rr]I florraganr,r oEHa-EBe sBe3Ebr, roroprrx 6n-
rlo HeEocraroquo Eflfl HaEexHoro flonyqenr,rr xaxu6porovHoft rpunoft. CreueHnas 3aBr{c}r-
MOCrb flpKOCrI,I llCKyCCrBeHHbrX 3Be3A oT C[IJrbr TOKa, UpOXO[flUIerO rlepe3 CBeTOEHOEbT,

6una npuueueHa B flpaKrrqecrcofi pa6ore s 1981 r. trplr olpegerreHr{r{ 3Be3grrbrx Berruqr,rH

BropLIqHbIx R-crangaptoB B paccetHHoM cKorrJresrr NGC 188 [8] . Crorna 3a,qaqa o[pe-

Ka EerlaJlacb K 3Be3EaM crcoureguft 1 ra h Per u M67, rge R-rennqnuu 6unn H3BecrHbr rrurrrb

[In 3Be3E apue l2m$.3a,qaqa 6una ycueurHo BbrrrorrHeHa, R-aeruvrtrrrr 6rrnu o[pegerreHbr
Iilr. 149 cna6ux 3Be3E. flpawrnrnocrb rrepexo4a or flpKr,rx craHgaprHbrx 3Be3A K cra6rru
6rrra nporonTpoJrr,rpoBaHa uo ua6moEeHl,rf,M pfl,qa 3Be3E B Tex xe cKoTIIIeHI{flx, BbIIrorrHeH-
HbrM B r,otoce Y.

.IlanrHefiuruu pa3Blrrr,reM Merogofiorm,r [cKyccrBeHHoro Soro*rerpuqecKoro craHgapra
flBlrJrocb co3traHrre Meroga $yugaueuranrnofi relesuguoHnofi $orouerpuu [9] . Ccruarcr
Ha KnaccrlrKa r,r oAHoro rI3 ocHoBarenefi onerrpo@orouerpnn aresg npoQ. B.B. H[rconosa,
HaloMH[M, qro "...ocuoauaa npo6ner"ra SyHgirr{egtamnofr acrpoSororrerprlr,r - olpegeJre-
HHe r,r3 ua6ruotreuufi (6es ucnonraoBaHur raxnx-uu6o BcnoMorareJrbHbrx EaHHbrx) cro6ou-
Hbrx or clrcreMarr{qecrnx our6ox eHa.reHr,Ifi ruearuoc$epHux $ororvrerpr,rtlecKr.rx xapaKTe-
plrcrlrK 3Be3g" [10] . OyugaueuramHrrfi Merog 3rreKrpoSotorvretplruecK]rx rccne4oaauufi
3Be3E OCHOBaH Ha npr.lMeHeHr{H pa,qUOmOMr.rHeCUeHrHOrO }rcroqHr,tKa X3nyqeHuff (P,II/I),
c onopoft Ha flpKocrb Koroporo crpolrrcfl I,rHcrpyMeHTanruaa $orovrerp[qecKaf, c]rcreMa,
cBff3brBaeMafl cfleu?rarrbHbrMu na6nrcEenrrflMu crargparHbrx 3Be3tr c c]rcreMofi .Exoncoua
n Moprana UBV. Har,m npegrraraercfi r,rcKyccrBeHHrrfi $orouerpnuecrufi crarEapr Ha cBero-

Alrogax" rro3Borrffroulr{fi rcaru6poaarb rerreBn3r,roHHbre ua6rtogeuua B rulrpoKoM ,u,rlafia3oHe
rprocrefi rccrregyeMbrx 3Besu,

2. Kprorre peaKur{u nnctpyrvreHmrnnoE

Q otorvrerpuuecrofi cucteuu

I,IncrpyuenrarrbHafl QorouerpuvecKaff cl,IcreMa orrpeleflffercfl c[eKTpanrnofi tIyBcrBI,I-

TeJrbHocrbro [oBepxHocr]I nplreMHr,IKa cBera ]I nporlycKaHl,Ieu cnero$Nmtpod, eugenflIoul]rx
Hyxnbre cfleKrparrbHbre o6nacru [ll]. B KaqecrBe [p]reMHrrKa cBera B uu$porou reJreBLI-

3r{oHHoM KOMTUTeKCe KpAO npurraeHffercff rrepeAaroruafl TerreBr,r3r,roHHax rpy6ra JII4 804
rlrtra cy[ep]r3oKoH, r{Meroulafl KacKaE SOII c MyJrbrlruelorlHbrM BxoEHuu QororaroAou.
C 1987 r. craJru flpr{Menflrbcfl rpy6ru c HoBbrM $oroxaroAoM, [Merorur.rM noBbrrueunyIo
qyBcrBr,rreJlbHocrb B KoporKoBoJrHoBofi o6flacrr,r cneKTpa I{ MaKcI,IMyM r6nugr Enr,rHbr Bon-
tr:'t^42O nrvr (pnc. l) [12] .Hosrrfi$oroxarotrHaHocr.rrcffHayBr.rorreBoecreKJroYT-48,npo-
[ycKarolJlee ymrpaQuorer rroqrr,! uo 200 ttvr.
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Pllc. 1. OrHoo'rrenr,nrre crter<Tpanbnlle qyBcrBuTenbHocrr,r BxorErrx Qoroxatopon nepeganuleft TerreBr.l-
3r.roHHofi rpy6Kr.r nU 804

Illrpaxoaaa KpuBa, - o6rr.rHrrfi MynDTxrqe[orrHoft Soroxarog; crllrorurrar - sororatoE, urvreroulrfi
noBbrruexuyto qyBcrBnTerrbuocrD B KoporKosonxosoft o6nacru cneKTpa

Puc. 2. Kpuaue peaKIILIu ltHcrpyMeHTaJrrHofi @ororraerpnvecrcofi crrcreMbr Dur (cnnoururre rpuarre) r
cpaBHeHr.rlr c Kpr4B6rMu peaKur.rH craHEaprHofi qserosoft cucreM,:.r, BVR (rur:puxorue)

Hala6olee uupoKo [pI,I TeneBI,I3I,IoHHbrx @orouerpuuecKr.rx Ha6rlroEeHr,rflx I,Iclo[b3yrorcs
Ha6opbl cBero$I,InbrpoB, o6ecflequBarourue Kpr,rBbre peaKur.ut. 6rusrue K Kpr.rBbrM peaKur.r]r
ctreKrpaJlbHblx llo[oc B vt V c[creMbl ,[,xoucoua l,t MopraHa r,r floJrocbr R cucreprrr .Il2rouco-
Ha. I43MepeHLIff 6[ecKa 3Be3E B cl,IcreMax B v R HacrorlbKo MHorowrcrreHHbr, rITo grl,r cl,tcre-
MbI I'IHorEa Ha3bIBaIor craHEaprHbIMrI [13, 14] . .ftg r<patxocrr,r Hrxe 6ygeu flpr.rEepxaBarb-
cff raK ofi repMr{Horrof r4r,r.

B ra6urue 'AJIr xaxtrofi LI3 floJloc l,IHcrpyMenTanruofi Qorouerpr,rqecKofi ctrcreMbr,6[r,r3Kr,rx
B.VR cwcreve, [pI.IBeEeHbI MapKI,r uBerHbrx creKoJr, cocraBrlflrourux Ha6opbr, I,rx rorIIuI,IHbt,
cpeAHI'{e IIqI'IHbI BOrIH }I [orryu[pr,rHbr Kpr{BbIx peaKuutr Arr.fi r,r3osHepfeTllqecKoro ucTorrHuKa
I{3[yqeH[.f, I'I cfleKTpanbHofi qyBcrBl,IrerlbHocrr{ MyJrbrr,rruenouuoro Qoroxaro[a c [oBbpueg-
Hofi qyBcrBI'ITeJIbHocrbIo B KoporKoBonnoBofi o6[acrlr crreKTpa. Orlreruu, qro o6ulafl o[Tr4-
rlecKafl TorIuI'IHa Kax,[oro I,I3 Ha6opoB creKoJIoR{HaKoBa.9To o6ecreql,IBaer Helr3MeHHocrb
Qorcycupoarr,r re JrecKo[a [p]r cMeHe cleKTpanbHbrx rroloc.

Kpt'tuue peaKuru l,IHcrpyMeHTantnofr Qororraerpuvecrofr cucreMbr [pr4Be[eHbr xa pwc.2.
Oxu nocrpoeHbl no [aHHbIM cneKrparrbHofi vyacrnurerrbHocrr,r Hosoio eororaroaa Ana
[3o3geprerr,rqecKoro ucrorlulrKa rI3JryrIeHHfl. Tau xe [rrpuxoBbrMu fiwtufil.zru rloKa3aHbr
peaKIII'I[ qaeroeofr cl{creMbl .[xoucona r,r Mopraua B y V la cucreMbr .fl,xoucoga R. Cpeunue
.qnI{HbI sonH o6eux $orouerpuvecK}Ix crlcreM Eocraroquo xopotuo corrracyrcrcfl Mexgy
co6ofr. Ooprua xe Kpr,rBbrx peaKuufr orJrr,rqaercfi. Tax, uonoca V uaueil rrcrpyrerrarurroii
clIcTeMbI yXe norocu V crarugapruofi cucrevru; noJroca .B r.rueer y nac 6oree pesrr.rfr rcpafi

XapanrepucruKu HxcrpyMexralrxofi Sorouerpmecrofi cncreuu D u r qrspoaoro

CC.5
c3c.22
xc-r0
c3c"21
)r(c-l8
KC.14
xc-l8

2,6
2,4
2,9
4,0
4,2
4,2
4,0

60

119

550

700

TeJreBH3 rrouHoro xounnexca KpAO
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c AnlrHHoBoirHoBofr cropoHbr; a rroJloca R HecLIMMerp[qHa,I,IMeer pe3Kl{fi noAleu e oIracrla

650 nrr.r lr 3Haqr{rerbHo firce craxgapruofi xpuaofr peaKql,tu cl4creMbl R' B uenott I.IHcrpyMeH-

TirrrbHafl $orouerpuvecKafl cl,IcreMa xapaKTepr.r3yercfl TeM, qro ee cneKTpanbHble floflocbl

npaKTlrqecK r,I He nepeKpblBalorcfl Mexgrl co6ofr .

3. IIIxana SBe3EHblx BerIHquH H [oKa3areJrefi qsera

B I{HcrpyMellTanrHofi $orouetpuuecroft c[creMe

CosAaH[e r{HcrpyMeHTanruofr $orowrerplruecroft ct,tcreMbl, ocHogaHnofi Ha reJIeBI43I'IoH'

nux na6nrcAeHVflx, rpe6yer perueHlrfl EByx BolpocoB: o6ecleqeHl'Ie uIKaJIbI florcoHa r on-

pe4erreHr,re Hylb-nyuKTa. PeureHue flepBoro Ia3 Hr{x ocltoxHflercff TeM, rlro orKrII'lK TeneBIa-

iroguofi clrcreMr,r Ha cserosoff crrrHaJr or 3Be3E MoxHo cql,trarb luuefiuul'r lru[Ib B orpaHI'I-

r{eHHoM Er,rarra3oHe guaqenufi Br,rAeocurgarra. B oAuotnt reJIeBI,t3I,IoHHoM KaApe sTor EI'IarIa3oH

B 3Be3AHbrx BeJILITMHaX Eocrl,trael 4 - 5m il 3aBnct4r or pexl{Ma pa6oru rpy6ru [15] ' IIpu-
Hrrafi HaMpr xanu6poar<a c rroMorlbro uso6paxeHufi I,IcKyccrBeHHbIx 3Be3E [o3BoJlser E.Jlff

Kax,u,oro ua6ruogeurr o[peEenl,ITb 3aBr.IcI,IMocrb orKJII,tKa rerIeBI,I3I,IoHHofr cucrelur,t or 6lec-
Ka 3Be3E, 3a uyneeyrc 3Be3AHyro Befluqr.rHy rrpwlfrr 6necx cavofr rpxoft lrcxycctueuroft
3Be3AbI.

I,Iucrpyrurenralbnag cr.rcreMa 3Be3,4Hbrx BeJII{qI,IH oxBarblBaer Bce reJleBlI3I'IoHHbIe ua6lrc-

\e6rrfr, [o1ryr{eHHbre B pa3nr4qHbrx pexrrMax pa6orbl a[mparypbl u trpu pa3lulqHblx AJII'[erIb-
Hocrflx ercnosrqufi. Ars" groro flpr,rMeHEercfi yloMffHyraq Bblilre 3aBI'IcI'IMocrb qpKocrl'I

I'IcKyccrBeHHbIx 3Be3A or CI'IJIbI ToKa, fipoxoAflurero qepe3 cBerotrI'IoEbl ocBerl'Irela' flonpan-

Ka B 3Be3,4Hbrx BerflqllHax, .yqfiTbrBaroulaff pa3nr{qHyrc BerII{quHy roKa lpn ua6ln4euuax
B rroloce V,vweer vug

u1+ -'2,5Klg(fvlli, (l)

roKa, o[peEerrflrcruas Hyrrb-[yHKr r,rHcrpyMeHranrnofr Qototuerpuvecrofi cllcreMbl. Ee se-

JMqI{Ha 6rtna uarurr.r err6paua panuoll 40 i4KA, uro6tI nonpaara u7 6rua uuHl'tvrauruofi npn

ua6rrcgewrax cra6rrx gseg[ 16- 17^ , Koropbre B ocHoBHoM I,I flccfleAylorcfi TerIeBI'I3I'IoHHbIM

MeTOAOM.

Ilplr na6nrogeHr4flx B nolocax 8u R noupaoxu 3a Ben[qI,IHy roKa, flpoxoEEulero qepe3 cBe-

Togl,roqbr, Bblqucrltlorcff rro BbIpaxeHI,IffM, aHarlorl{qnuru (1) :

br= -25K\E(IrlIi ,

rr=-25Kle(I,lIr) .

(2)

(3)

KooQQquenr K rupaxenr.rft (1) - (3) 6un yrorIHeII ro cneuranbHElM Ha6rItoEeHI'IfiM

3BesE B crreKrparrbHofr uoroce Z. B reqeruae 40 Ho.Iefi s L987 - 1'991 rr. 6rur trorrfleHbl

HafirfiogeHl,Ifl Ciangaprurx 3Be3E B E[a[a3oHe V-r,enw,]W or 8- go lTm.lla per]Icrpaqu[
rx 6necra [pr,rMeHfl]rr.rcb Kar urOpoaoft, rar u $ororpa6uqecrcui MeroEbI (nocnegnufi -
g;ns cla6ux aaesg) . O6pa6orrca ua6mogeuraft trpoBo,u,uflact raK, IIro uo I43BecrHouy 6recry
V rcax1oit sBe3gbr 6un onpegeleH BHearMoc$epuufr 6necr cavofi aprofr us 14 ncxycctnen-
rrbrx ?Be3E. Ha puc. 3 npegcraaleHa uorryqeHHafl I,I3 na6ruoAenufi 3aBl,Ic[Mocrb, orlpeAeJlfl-

roulaf, cBE3b nuearuocQepnoro 6necra aprofi 3Be3gbr Tecra I,t norapuQua orHoIIreH[Ir BeJII'I-

rMHbr cr{rrbr tora Iy npu na6mogeHr,rflx 3Be3Abr K cl,Ifle roKo 19 r orlpeEeJlflIolueMy Hylb'[yHKr
Itr{crpyMeuranbHofi cr{creMrr. [Io ocu opEr{Har orrloxeua pa3Hocrb 6necrca 3Be3trbl V w nt6'
lroAaeMoro ee 6necxa L 11 Bbrp&xeHHoro B eEIIHI{IIaX urKanbl florcona 3Be3EHoro recra I'I

BbrHeceHHoro 3a arMoc$trpy. Pas6poc roqeK Ha pLIcyHKe B ocHoBHoM o6ycnoanen oru[6Ka-
Mu yqera gKcrr{HKUru, TaK KaK o6rrwro ucflorrb3yercs cpeguee l,Itrt,t cpeAuece3ouHoe 3Harle'

rue roo$QulrenTa gKcrr,rHKIIr{[, a na6mogeru,rff npoBoELIJII{cb Eo sraqeHl'Ifi Bo3AyIuHbIx

vacc F (z) =2.
3as[c[Nrocrr anearvroc@epuoro 6lecxa aprofi 3Be3EbI ss'eggnoro recra or c[IrIbI ToKa,

flpoxoEfirqero qepe3 cBeroAl{oEbr, B [epBoM npu6nuxenull Moxno [peAcraB[Irb lnuefixofi.
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ts (rv/h)

.7rutltzb/,/,,/6/7lB
V- ur+ ,x * 71r,

Puc. 3. 3asuc[Mocrr MexAy cunofi toxa, flpoxo,q,fuero qepe3 cBeroEJ.toAbI ocBer[Ten, 3Be3AHoro recra,
u rnearuocQeptofi angagnofi BefiItrtrrHofi carvrofi rprofi ncrcy-ccBeHuofi aseaAu

Torga xoeQQItrMeHr K = 7 45 t 0,04, qro flpaKrr.rqecKr.r coB[a,qaer c BeJruq[uofi, onpegenex-
noft no na6opatopnuM x3MepeHI{aM H rlp}rBeAeuuofi sruue [6] . Bonee roqHo 3aB]rc[Mocrb,
rIpI'rBerIeHHyIo Ha puc' 3, utoxuo [pe,qcraB[Tb norII{HoMoM rperrefi cteuegu. Orrnouenreot nnnefiHocru s o6nacru .fipKl{x 3Be3E Moxer 6nrr srrssano }r3MeHeHr{eM TeM[eparypbr
cBerogr{oAoB npu 6onrurux roKax.

I'Igvreneuue roe$Qrquenra K s o6racrn cna6rrx 3Be3[, [o-Br,rgr4MoMy, o[pegeJr.Eercs
ycrIoBu.fiMI'I r'lx na6nroAetruir npu EnI{TerIbHoM HaKotlneHl,Irr [oreHul,IarrbHoro penue$a na
MuIueHu rpy6xu, KorEa pacflnblBaHue uso6paxeuufi 3Be3E, ua6nrcgaenarrx 1,1 [cKyccrBe6-
HbIx, MoxeT 6rrrr pasurrM BcJreEcTBr{e pa3lurlgoro pacflpegelleHr,rfl gHepr,1r,I B KpyxKax
pacceflHrr.f, rex r'r Epyrlrx. YroqneHue 3aBr4cr,rMocrr,r, [pr.IBegenuoi na pr.rc.3, aaer pesepn
NOBIIIUCHI,Ifl TOTIHOCTI,I QOTOUETPUU

Brearrvto@epuufi 6necr u u loKa3areJlr,r uBera b * u uu - r na6rrcgaeMbrx 3Be3E orr-
peAerl.flrorcfl B lrgcrpyMegraJrrroi $ororvlerpuuecrofi cr{creMe tro cle,ryrc]rrlrlM BbrpaxeH[rM:

u =ur*a"F(z)+u1,
b * u =bt - vt - @O - euYQ) t br * ur,

u -r=ut-tt -(a, -ar)F'(z)*vt-r,t,
$Q t)st bs, 11 * 6aecx ltccneAyeMoro o6:sercra B ruKaJIe florcona 3Be3,qHoro re,era) e6t
1u,.q, - xooQ04ueHrbr 3KcrlrHKur,rr,r B crreKrparrr,Hbrx [o]rocax B, v,R aoorrararo*no";F(z) - Bo3AyruHafl Macca, ua rotopofr [oryrreHbr ua6nrc4eHua o6rexra; b1,t)1, 11 _ 3Hd_qeHI'Ifl rlorpaBoK ArIf, flepecqera ua6lro4eunfr K eAI,IHoMy Hynb-[yHKry uucrpynaeuralprofi
Sorornrerpuvecroft cucreubr couracuo BbrpaxeHr.r.sM (l) _ (3i .

Kaasuo4uoap{)MeHHble ua6lrogennx n cnerctpanrHbrx rloflocax B, V, R, Koropbre ocy-rrecrB'Ialorcf, c IIoMoIrIbrc rypen}r 6rrcrpofi cMeHbI ceero$ulrrpoo 14 cfleurraJ]bHoro
3rleKrpoHHoro cABI'Ira coorBercrByrournx uso6paxeuni 3Be3,qHoro nolx 121 , o6ecreuanaror
6oree ar'rcoxylo rotlHocrb ofipe.qerleul,Ifl noragarerefi uBera, qeM nocneAoBarerlbHble na6lrc-
,qeHI'Ifl B Tex xe [onocax. O6tscHsercs 3To orcyrcrBr.reM rrorpaBoK 3a BeJrr{qr,rHy clrnbr roKa
[p]IorHoBperraeHnrxga6lloAeHl4f,x. Ortreruu, t{ro florepr cBera B rcaxgori clercrpalruofr
noJloce cocraBJrfler rIpI'I 3ToM 6 pae, a snesgHrrfi recr ocra6nsercr{ cleqrraflrurrrrt ycrpoiicr-
uona n 4 para.

(4)

(s)

(6)
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4. Peuyxq[fl xa6rnoEennfi x crax,4apruofl

r[orouerpuuecxofi orcrePr e B YR

Cuerrpalrnaa IIOloCa V ssrrrLercx y HaC oflopHofi,rcarc H B CHcreMe.[,XouCoua-Mopra-

na. OOpr'ayna pefyKUI,M I,IHCrpyMeHTalrnoi cllcreurrt , U K cTaH,qapTHoil. V uweer su4

V=Vo+u +CBV(B-V). (7)

Koaft<pmrueHr Cpv rrpu noKa3arelre uBera B-V onpegens,nct wt-ua6lrc[eHnfr HeoAHoKparHo

Ha rrporflxeHr,rr{ HecKoJrbKrrx Jrer. cpegHaa BeJIlqHa ero cBy =0n08 ! 0m p4. cpaoruarell-

Ho Miuloe 3Haqeur.Ie ororo rossslrulreHTa [o3BorItJIo B HeKoropblx crtyrlaflx npeue6peur sa-

BIICI4MOCTbIO OT [OKa3aTeJIfl UBeTa.

Koucraura tr/e pefl]rc[uoHHon sopMylH (7) Bbrqr,rcrrfiJlacb pelyllfipHo B reqeH]4e IIlecrI,I

lIeT lIO Ha6mofesUru CTaHEapTIIbIx 33e3A, BKIIrcqaeMbIx gnr arOfr Uenll B uporparvttrly Ha6-

ruotreHuft. Peayrtrarnt [pegcraBneHbl Ha pI{C' 4. BepturcanbHble qepro(lKl{ yKa3blBalor no-

rpe[rHocrr4 r,r3MepeHr.r[. l,Ix sen[wrua olpeAenffercr MeroAoM orlpeAeneHl,Ifl 3KcrIrHKuI'I]I B

AaHHyIo Ho'{r. B 6o,IbrulrHcrge clyqaeB pacqeTbr BerI}Icb rlo cpeEHece3oHHolvly 3HaqeHI'IIo ou.

flpu ororra ouu6KI'I BeJII'IKI{ lt I'{HorAa [ocrllrillor 0* 2' B rex cJlyqarx, Kor[a cu 6ruo oupe-

EerreHo B traHHyIo Hoqb reM I,IJrr,r r,rHbIM cuoco6ot"t, ouru6ru 3HaqETeJIbHo MeHbIxe I'I Aocr[rarcT

0.,05.B 199 I r.6r,uu [pfBeAeHbr cfleq[aJrbubre ua6ruogeuus craHEparHblx 3Be3A B rer{e-

HLre HecKoJlbrux uoqefi, B reqegue Hoqla perficrpl,IpoBanctr 6necx u rl rIoKa3areJII'I IIBera

b - v u u - r BocbMil*\ecflrrr 3Be3A. IIpu o6pa6orKe 3rl{x ua6lroAeul'tfr 3lf'a'teHue VoYl

roa6$quenr gKcrr,rxKrlrfi ou onpeAenffrrr.rcb peIueHI{eM cI,IcreMbI ypasneuufr rula

Vt-W=Vs+o1)1F1(z), (8)

rp;e V i * KaraJIoXHbIe 3HaqeHI,Ifl 6lecra ctaugparnoil 3Be3AbI, U,' - €€ 6necr s nHcrpyMeH-

rarnHoft Qorouerpuuecxoi cllcrer"re, erti - 3HaqeHLIe rooQ$uuueura sKcrrlHKuI4I'l B MoMeHr

ua6lrcAeuufi 3Be3EbI Ha Bo3AyluHofr uacce ,F(z). iDoprr,rallbHo BbIqI{cJleHHag florpelxHocTb

onpeAerreHr4fl BeJrr{qr,rHbr I/ u xoe$$uuraeHra 3KcTLIHKqI{[ Ars ua6lioAenuft, nolyveHHblx [pI4

Heycrofiur.roofr npospauuocru 3_-4 vrar l99l r., oKa3allacr paaHofi O*,15 u 0-05 cooraer-

cTBeHHo. Henucoras ToqHocTb oflpeEerleul,Ifl KoHcraHTr,I Vs YttuylJ..usta Hac ycpeAHrlrb AaH-

Hbre, [oJIyqeHHbIe B coce[Hfie l4l1r16rt{grlre Hovu.

OrveurM, rrro 3HarleH1,1fl Vs, flpuaegenHbre Ha puc. 4, oflpeAerleHbl Enf reMleparypbl Ha-

pyxHoro Bo3[yxa + 15oC. B gauHge uaonrcAesufi, Bbr[oIIHeHHbIx npuApyrofireMfleparype,
6rtrut gHeceHbr rro[paBKl,t corJracHo cpeguefr 3aBI,IcklMocrLI fipKocrl.{ cBeroAI'loAoB oT TeMIIe-

parypbr, norryotn"oii us ua6nrcgeuni: rpxocu pacrer [pI'IMepHo sa 0-,01 rprt yMeHbu]eH[I'I

i.*nrpurypor sa loC. Brlrsraq 3aBl{cl4Mocrb rlpllBeAeHa n n [16] '

B re.IeHl,te tuecrr,r ]Ier KoHTponf, rlocToflHcTBa KoHCTaHTbt Vs ua rellecKole Heo[HoKpar-

Ho rIpoBoAI{nI{cb Mepofipl4ffTl,Ifl, Koropbre Moulr BbI3Barb ee I{3MeHeH}'le. Tar, crperol{KaMl'I,

Ha[paBneHHbIMr{ BHr{3, Ha pLIc. 4 yxasaunt MoMeHTbI [poMbIBKI't oIITI'IK]I TelecKorla, a Bep-

TI4KaIbHaq pa3Aelrl,rTenbHafl lrJ4]f.t4fr yKa3bIBaeT.MOMeHT EeMOHTaXa 3Be3[HOrO TecTa I4 ero

[poMbrBKy. Cpegur,re 3HaqeHl,tfi Berll{q}rHbr I/q , onpe[eleHHble _IIo sceN'I ua6rrc[eHl'IffM Ao 3To-

.o*o*rriu (Vo=16^A5 t0mO8) rrocreHero (Ze =16m39 t0'11 ,03),orrll'Iqarcrcf,Ha
o^'96.

Kar ynorurunaflocb BbruJe, ua6nrcgeuua 3Be3L Ha reJIeBH3I,IoHHoM KoM[JIeKce Moryr rlpo-

BoElrTbCA OTAe[bHo B CleKTpanbHblx gOJloCaX B, V u R 14 xsas[oAHOBpeMeHHo B Tex xe

tioloqax, npnqeM B IIqCJIeEHeM Clyqae BeJII'tqI'IHa rtoCTotHHOro uleua I/q r alrpaxeUUu (7)

nnar.Ogaonp.g.rr.r.rcoorHorue;fiaMV's=Vo - 25 tg5la), rge IIil6pbI ro[ norapilQ-

MoM o3gaqarcT pacqerHoe ocna6ueuue cBera or 3Be3E I{ or 3Be3AHoro recra. Belltquua V's 6tt'

na oflpe[elega He3aBUCI{MO I't3 Ha6nIOEeHI'Ii, [poBeE,eHHbIX B Teqeg[e 11ocIIeAHI4X qeTblpex

rrer,lr oKa3anu.u purnoft 15\95 Anfi reMreparypbl cBeroAI4oAoB oKoIIo 15oC' Taruru o6pa-

3oM, pa3gocTb Hylb-IIyHKroa Qoprurynbl rlepexo[a or ]4HcrpyMeHranbHofr Qorolrerpnvecxoii
CI{CTSM6I K CTaH[apTHOit B TOqHOCTI'I paBHa paCuerHOfi BeJII'1II'IHe 0m,44' 3ro rosoprT o npa-

BlrJrbHOCTI,t [OIryqeHHbIx HaM[ 3Haqeultft Uyrl-nyUKTOB I'I o ux rrOCToflHCTBe B TeqeHI'Ie He'

CKOJIbKI{X NET.
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T_1 rtl1q ITi-j
1

/98t /986 /907 /988 1989 /9t0 /g,a/ /,9e2

lnlu
Puc, 4,..PesymraTr,r ofipeAerreHr{, Hynb-rryHxTa % p-"[yr.urornofi Qoprraynu repexoAa or r.rHcTpyMeH_
TarbHofi Qororr,rerpuuecrofi cucrcnu u x crangaprnoft I,

B-v

y-R
3

o/2,7
u-r

Puc. 5. Peayr<u}loHll6le 3aBI'IcI{MocrH roxagareneft uBera B craugaprnoft @orolrerpavecxofr cucterute BVRor rloKa3are'Iefi usera b - u (a) v D'r (6), bnpegeneHHbrx B r,rHcrpyMeHTaJriuoit eor:orr.rerp*,""r.orcl.rcreMe uu@ponoro reJreBr.t3I,IoHHoro KoMrIreKca

onpegeneuue peAyKqlroHHrrx $opvyn, cBfl3brBarourux lrHcrpyMeHrarrbHbre [oKa3areJrr{
usera b - u u u - / c IIoKa3areJIffMlIqseraB-VuV*Rctauaapruoucucreuu,6r,rno cgena-
Ho IIo cneuraJ]bHblM Ha6nIoEeHusM craHAaprHblx 3Be3[ secHorz r rreroM 1991 r. flnn arofiqeru 6r'tlo oro6paHo AeBffrb 3Be3A, rloKa3arerru uBera Koroptrx B-V u V-R nexaJrrr B ,,pe-
AeJIax or - O- ,21 Eo 2*,01 t,r or - 0-,10 ao 2m,66 coore.rarr.rno. Bcero 6ruo ronyr{eHo
ABa[uarb Ha6lrcAenafr Jrr,rx 3Be3A.

3HatIeHI{s norasa:renefi qnera b-u u u - r B r,rHcrpyMeHralr,nofr eorovrerpuuecxofr crcre-ue 6rrml sariAeurr ilo coorHo[reuraam (5) ?r (6) . Hercoroprre ,pyaru"r, fipe,qcraBnflrro orr_
pe,qeneHl{e roeSt}raqr'renroB 3KcrIzHI(qltu. Mrr ocraHoBr,rJrl,Icb Ha norrygM[rrpr,rqecKoM Mero[e
onpeAeneHl'Ifl MrHoBeHHoro 3HaqeHr4q 3Kcrl,rHKur,r[. Cyrr ero cocror,rr B ToM, qro IIo ua6lrc-
AeHI'Irc crauEapruofi 3Be3AbI B norloce V uawpaxeuunrvr (4) n (7) vroNuo wailru xoeQera-
III'IeHT 3KCrI'IHKIII{!1 qu ' Koropblfi cootsercrByer MoMeHry ua6nrcgeuui Aannofi ,rraaor.
Ilpr'rrraenna I'I3BecrHyIo 3aBI,IcI,rMocrb ross@r,rqr.reura SKcrr,rHKulrlr or AJrr.rHbr BorrHbr, MoxHo
c HeKoTOpbIM'I fonyUIeHI'IflMI'I olpeAenvlTb Ab H Q.r Ha 3ToT xe MoMeHT BpeMeHr4, a 3Haqr{T
V Qb_u U Ar_r,

Mnr socnolr3oBaJrr'rcb 6olrunrra Korr[qecrBoM oupegeneulli rcoae@rauueHToB sKor,rHK-q[rr ou , ot6; otyl BbrflorrHeHHbrx ua l0xuoii craHqr,r[ |AI4[I o Kprruy B]. M..norbrM, r4 3M_

-4,f
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ru{p[qecK11 HaIrrII4 CJIeAyIOIUUe COOTHOIUeHI'IS :

e6-, =0J6au , Qu -, =0,29 au . (9)

AaHnufr cnoco6 oqeHKr.r uBeroBbrx ro:$SflqueuroB sKcrI,IHKuI{I'I flBIIflercfl AoBoJIbHo

rpy6rrru, raK KaK rrpeg[orraraer sexlrfi cpeAHecrarllcrxqecKl{fi 3aKoH 3aB}Ic}IMocrI'I floulo-
xIeHHf CBeTa B arrrloC$epe 3el,Iltt oT nJII,lHbI BrJiIHbL OAuarcO BbIq[cJIeHHbIe HaM[ a6 u a| EIlfr

au = O^,3 IroKa3aru cotfiacve c 3aKoHoM Psles. IlpeuttyutecrBoM IIpI'IMeHeHHoro cnoco6a

flB;1fleT1fl nolyqeHlle MfHoBeHHbIx sHaqeHl.{fi 3KqTI4HKUI,II4 [ls trasuofi 3Be3AbI.

flonyueuulre HaMH 3aBlrcEMocrlr MexAy craHAaprHbIMI,I I{ BHearMocQepHbIMI'I I'IHcrpyMeH-

TarrbHbrMtl floKa3arerrflMl,I uBera np]rBeAeHbr Ha pI,Ic. 5. HelunefiHocrb 3TI,tx 3aBl'Icl4Mocrefi

fBHo 3aMerHa Enfi KpaCHbIx 3Be3E C tloKa3aTeJlf ,, ,Iutru B-V uV*R ,66m,utI'IMI'I I ,0. AHa-

III4TI,IqECKI,{ 3TI4 3ABI{CI,TMOCT},I OIlHCbTBAIOTCS CNCAYIOIII-IMI'I tsbIPA)KEHI'If,MH:

B-V = tm26 + 4m,tt (b-v) - o 33*(b-u)2 ,

v-R = l^28 + lu,o3 (u -r) - 0,14m (, - ,)'
(10)

(11)

Cpegnee KBa,q,parr.rqecKoe orKJroxeHr,re r.r3MepeHufi or KpLIBbIx cocraB;Iffer 0-,10 u0^,12.
Cpaaruaremno 6oiIr:lofi pa:6poc o6ycnoanen rpy6l1ryr MgroFoM yqera 3KcTuHxUul'I. OEuarco,

KaK [oKa3arr orrbrr, noryqeHHbre 3aBr.rcr.rMocrr,I (10)'u (ll) uaror flpaBltrlbHble pe3ynbrarbl

Eaxe Arrfl 3Be3E c goKa3areJIflMLI qBera B-V = l^,1 u V-R = { ,2. Tounocrb peAyI[4PoBa'

Hr{fl floKa3arelefi qBera cocraBJlf, er 0'?"0 3 -01",0 5

5. BHso[bI

flpurreuenue lrcKyccTBeHHoro Sorovrerpr{qecKoro crallAapTa Ha cBeroAI'IoEax AJIfl xanu6-

poBKr{ TeJreBl,r3r.roHgrrx Ha6rrcAeH[ft uo:sonuno [ocrpol{Tb I,IHcrpyMeHTanbHyIo $otouerpu'
qecKyro cI{CreMy, peAyI$.IpoBaHHyIo K CLICTgMe .ll,Xoscoua u Mopraua B, V u crlcreMe .IIXou-

coua R. OygEauesranrrrri ueroE $oroMerpl,M o6ecneq[saer rorlHocrb oflpetreJleH}Ifl BeJII{'

wrw V n uorasarerefi usera B-V tt V-R Omp3 - 0-,05upu xopouo I'I3BecrHbIx xosQ$n'
ql,teHTax 3K CTI'IHK IryII,I.

MeroErra oyHEarrenranrnofi releu,r3r.roHHofi $otouerprn fipl{MeHEercf, IIprI [ccneEoBa-

rnax cna6ux nepevrennrrx 3Be3A II ga6nrogeHuax acrepollEor [17], KorAa B oKpecrHocr.fix

o6terros Her 3Be3trHblx SorouetprtlecKl'Ix craHgaproB.
ToqHocrn onpegeneuux BVR-ieruwtH Ha6nrctraeMblx o6beKroB B crau,raprHoft Qorouer'

puuecrofi cr{CTeMe [paKTr4rrecKr,r ollpeEe[8eTcfl ToqHocTblo IIpI{HfTbIx I'1III{ oflpe.feJleHHblx

ng ua6nrogenuft roe$rpr,rweHroB 3Kcrr{HKrI[[. Ha6npEeuus crarlEaprublx 3Be3E' BKJIIoqae-

Mbre B rrporpaMMy na6npAeuufi, [o3BoJrrror oUeHI{Barb 3KcrlIHKUHIo I'I ee xoA co BpeMeHeM.

B Uergx gKoHoMI{r{ na6ruoAarentHoro BpeMeHr,r MoxHo [oIlb3oBaTbcfl cpeEHece3oHHbIMI'I

3HAIIEH}Tf, MI{ SKCTI'IHKUI,III.

Aaroprr 6narogapsr A.H. A6parvreHKo 3a paspa6orxy LI KoHrponb cocrosH}Ir $otor"lerpn'
trecKoro craHAapra, a raKxe sa o6cyxgeulre Marepllana crarbl'I, JI'M. ItlapunoBy 3a rlpeAocraB-

neHr,Ie EaHHblx $orouetpuqecrofi [pHBs3KI{ 3Be3AHoro TecTa K cTaHAapTaM B gKOIIaeHI'M

NGC I88.
Hox6pr.1991 r.
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yAK s23.8s3.33

OTHOCI,ITEJIbHOE PACTIPE.qENEHHE HHTEHCHBHOCTH
B CTIEKTPAX .UHOPAKUHOHHbIX PEIIETOK gIIENNE

HccregoaaH xo11 rIeHTpaJr6r{Lrx MaKcr.{MyMon 4r,r$paxryroHHoro pacfipeAeneHurr r.rHreHcrrBHocrq B
cneKTpax M$paxquouHLlx pe[IeroK 3ilIerJle, floxa:rauo, qTo npH yme IIa[eH]rr, paBHoM yuy 6necxa,
flepeceqeHile KpI{BLrx pacflpe[eneHafi flpol.tcxolfl.tr npu o (u) = 0,40 n no[Hr.rMaercrr trpu yBeJrr,rqeur.tfi yrna
fia[eHu,l 9=7 + L 3a CqeTAO[OnHr.rTeJIEHOr0 yrJIa L

RELATM DISTRIBUTION OF INTENSITY IN THE ECHELLE SPECTRA, by V.K, prokoJ''ey.
The intensity distribution in central maxirna of diffraction echelle spectra is mvestrgated. For angles of
incidence equal to the blaze angles the intensity distribution cuJves were found to cross at O(r) = 0,40.
The cro ssing p oints r aise if the angle is increasing as 9 = 7 + ( due to additional angle 1',

nopflAKa peueTKr,rJlgSparqno xuoe pac[peAeJreHue r{HreHcuBHo crr{ B ctreK rpax K axAo ro
3rueJrJre Eaercfl arrpaxeHuerr,r I I ]

@(z) = (sinufu)2 ,

3ABI,TCflIIII{M OT APTYMEHTA A. STOT APIYMEHT U = TA, I)\ 3ABI,ICI,IT OT PA3HOCTI,I XOAA

EeficrByrcueft uonepxnocrw bt \rrpt4xa peurerKr{ 3rrreJrrre (puc. 1) r.r Errr.rHbr BoJrbr
I,IMEEM ,

A'=D'(sinc+ sin/)= 2b's11,(B - 7)cosry ,

d d to-ol
1 = -(sing + sing')= 2 - singcor*.Kk2

34ecr c u .l - yrnu rraAeHr.rq l.t ArlQpaKirr{u orgoc[rerrbuo HopMilrlr n K [oBepxHocrr,r urrpl{xa
b, a g u g' - yrnw [aEeHI,Ifi u guspaxqull orHoorrerrruo nopvra,rr,r try'rc nonepxnocru pe;er-
Kr'r, paBHbre g= "l + 114 g'=7 - L'; yronp=(g+g)l2ul yroir 6rrecKaperuerr(r.r3ruerrrre.
!4x apryrraeHra u \onyqaeM

u = kn (b' ld) sin(p - il sll;r|.

Bygen'r cql{rarb Bepull,lHbr rxrptlxoB perxerKr,rtrpsMoyrofibr{brMlr. TorgaaenuuulabtpaBla
b'=b - atgt=d(cosy- sin? tg6)=dcosg/cosr.

(l)
A' ua

).. Mrr
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Puc. 1, Cxerra xoga nyqefi y peue'rKl,I 3IuelIJIe

Oxouqarelrtto Allfl apryMeHra u rIoJIyI{aeM BblpaxeH}'te

z = kzr (cos(T + r.) cosl/cos0(l - tgri tg0) . Q)

Ono sasl.rcur or yrna olecxa 7 npr.rHx'rofr peilrerKl,I 3tuerlfle, or AonoJIH[reJIbHoro yrila L,

roloprrfi npu6aattaerCrl K yrJly 6neCra pe[IerKI{, qro6lt noIyqIITb yron [alIeHI'Ifr I = "f * t,

o, nop"u*u cneKrpa k u oi Errr.rHbr "orHi, 
). uepe: yron gra$par\uv q' . Yrnnr g u g' Aonxlltt

y,q,oBrIerBopff rb.ypaBHeHI,lrc peIXerKI'I

sing + sing'=ktrI/. (3)

3Eecny'y'= lld -wcno IIrrpI{xoB (a ur'uuuuerpax) peurerrl'I 3IueJIJIe.''flg$paruraouHar 
syuruur o(a) nueer uenrpalrumft MaK_cI,IMyM, panxltft I npu a = 0,

r,r pfg Bropuqgblx MaKc[MyMoB HefortbuIofi ]IHreHcI'IBHoCru (MeHbue 0,05) u MI'IHllMyMoB,

paautrx xy,trc, no o6e crog)Hbr or_ueuTpalbHoro MaKcl{nayua. BroprllHble MaKcI{MyMbI I{

MLrHr,IMyMbr 6rrnu paccnaorpeHbl B 12), r[e [oKa3ana Bo3MoxHocrb oAHoBpeMeHHoro otrpe'

EerreH[ff QorouerpuvecK]rx BeJr[{.ru UBV BMecre c perl{crpaquefr cnexrpoB BblcoKoro

pa3perueHl{fl I,IccJIeAyeMblx o 6beKroB,- 
3n.cu MbI ocraHoBI{Mc' Ha aHaJII'r3e ueHrparlbHblx MaKcI'IMyMoB Eu$parcuuottgoro pactrpe'

;1eile1wfl., ero 3aBI,icLIMoCrLt or yrfloB 1, V "f , 4 raKxe oT noprlEKa CIIeKrpa k, NtttH.tt BoJIHbI

). u ,rl,tcfla Iurpl{xoB peIxerKI'I 3IxeJI[e y'{

3atratururca yrnoM 7 = 65" vr L= 5o (g = 70") lr rccneAyeM xog Qyuxqrfia0-) or ropnE-

Ka crreKrpa r.r Arrr,rHbr BorrHbr Erf perrrerKll c olpetrelenHblM TII,IcIIoM IurpllxoB Iy' Ha uul'
rrr{MeTp.

Ha puc. 2, a u 6 [pr.rBeEeHbr pe3yrrbrarbr pacqeroB KpLIBbIx pac[peEeneH[fl I'lHreHcrIBHocrI'I

o(z) uns prgu ,opogKoB crreKrpoB B EByx r,rHrepBarrax EIII,TH BoJIH 1830-1900 A (k =
=bS +95)'ra 4500-5000 A (k: q +37) ypn perrerKl'I sllreJrrle cqrcJIoM IxrpllxoBN=
= 100 urrp./rrar,r,

Ha prai. 2, e npegcraBrreg xog KpHBbrx paclrpegeleHllfl rrHrencuBHoctlr O(il) EJIfl peIrerKI'I

3rueJrrre c reM xe yrnoM 6recrca I = 65", no gpyrr,r*r rMcrIoM rlrrprlxoB 1/ = 50 rurp./rtrvr ,mlf,

fracrKa creKrpa 3600-3750 A (f = 100 +96)
I,l: upureEeusurx plrcynKoB BlrAHo, qro Bce KpI,IBbIe fiepeceKalorcff upu O(a) = 0,67, u

Ha 9TOM ypoBHe rrpoEcxoAlrT CMbrKaHr{e yqacTKoB EIIEH BoIIH CleKrpoB CoCeEHI'IX [opflAKoB

k. Mu 3[ecb r{MeeM B crreKrpe Kax4oro [opfftrKa k rraqerutte I,IHreHcuBHoctwna lf3 npu

nepexoAe or cepeEllHbl 3rofo cleKTpa K efo KpafiM.

Ha pnc. 3 rpegcraueHbr pe3ylbraTbr pacqera KpI,IB^bIx pacllpeEeJleHllff ]IHreHclIBHocrI'I

trIrff perleTKI,I 3tueJlrre a ra* *a yruIoM 6ricra 'l-= 65o, HO AplrI{MI'I y[IaMI{ L= 4o .W=
= SO *rp./*rr) srx yuacrra cn"xipu 3600-3790 A (k = I 00 + 97) $ L= 2o (N= 100 urtp./narra)

p1x yuairra cneKrpa 1800-1850 A 1f = 100 + 98)
3iecr nepec"u"rr. KplrBbrx [poucxo4]rr B EpyroM Mecre: IIlrE ! = 4" rrpw O(u) = 0,61

14 Ailfi L= T np^ O(u) = 0,5 l. HaronoU, uplr c:0 (npoUecc aBroKorrflnl'raqru) uapuc,4
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,500 t600 t700 *roitao tooo A,,i

Puc. 2. PacupegeJreHlle I{HTeHcuBHocrtI B crleKrpax peruerru grrreJrJre

a, 6 - rrpn pa3a6tx 
^ 

w ki e - rrpu u3Merrerrfin .uncfia urtpuxoa .A/

J6oo Jzoo /aoo lsro 1,A tdffit,i
Pr'rc. 3. Pacnpeggnegr4e r{rrreHcr{Bnocrrr B cleKrpax peureToK gruelne ,rp,l t= 4" (a) v 2" (a
Puc. 4. Pacnpeggnerue r{HTexcrrBxocrr{ rrptl yrne I = Q
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0,6'7

0,62
0,5 7

0,51
0,46
0,40

Ta6nuua

5

4
J

2

1

0

0,59
0,55
0,51
0,47
0,435
0,40

0,54
0,51
0,48
0,4s
0,43
0,40

lpeAcTaBrreH xoA KpI.{Bbrx cfleKrpa
Bbrx yrtuo go O(a) = 0,40.

Tax:os pe3yrlbrar EJIff peIuerKLI
flpoucxotrr,rT [aAeH]Ie [epeceqeHl,Ifl

1800-1850 A 1f = 100 +98). 3Eecr repeceqeHl,Ie Kpr-

orueflfle c T = 65o : np]I yMeHbrrreHI,IE yula l' Ao HyrIfl
Kpr,rBbrx pacflpegerleHufl I,IHreHcI,IBHocrI,I or Q(u) = 9,67

ro O(u) = 0,40.
Ilo[o6nrre pacqerbr 6rrnu nponegeHbl E Ifl peueroK 3IuerIJIe c 7 = 55" n 1 = 45o [pI'I Ao'

rrorlHr,rrerrbHoM yrrre, flocrefleHHo yMeHbrIlarcueMcs or t, = 5o Eo nynr, B groM c[]^{ae KplI'
Bbre rrexar HecKorrbKo Hr,rxe, qeM ll;pt4 ^l = 65o , u rarcx6 crpeMsrcf, r O(a) = 0,40 npu t. = 0.

Peaymrarrr pacqeroB co6panu g ra6rtuqe lr rpe,qcraBJrenbl Ha rpaQurce puc.5' Bce rpu'
Bbre pac[pegerreH]Ifl I{HTeHcI,IBHocrI,I rrpl,t pa3ublx I vr L = 0 nepeceratorcfi B oEHoM Mecre
npu Q(a) = 0,40, r.e. lpo[cxoA]rr [aAeHI{e r{HreHcHBHocrI,I or ueHrpa cTIeKrpoB K KpaflM
go 2,5 pas. B srovr cJlyqae ,IyqE [aAaK,T Ha Kax,q,yrc cryrleHbKy peIUerKI'I 3IlIerIIIe no HanpaB-

rreHl,tItl HopMalrt,t r uefi r Bo3Bparqarcrcs (uu$pampyror) o6paruo B roM xe HalpaBleHLI?I

(aarororruuauur).
flparcruuecrr I,IMemrcfl EBe cxeMbr, rro3BoJrflroulr{e [e6exarr groro rrpr KoHcTpyI,IpoBa-

Hlrr.r crreKrpoMerpoB c MSpaxquoHHbrMr,I peurerKaMl{ 3rucrllre. Ileprira - nagatouqnfi [yqoK
nyuefr or KorrnlrMaropa C uryer Ha peurerKy gruerle E r,og HeKoropbrM ue6onrrunu yrJIoM

6 r naupaareHlrr,r, [apa[[eJrbHoM turptlxaM perrrerKl,I grrreJrrle (puc, 6, a), .upu sroM npaKT]I-
qecKr.r @xpanffercfl yrot ^1, r.e. yrofl [aEeHI,Ifl Ha peulerKy" B geficrnnrerlbHocrl,I yrolt 'f
reoMerpfiqecKr,r cKJragnrBaercfl. c yuroM 6, u yror [aEeHLIa oqenb HeSHaqI{rerIbHo Bo3pac-

raer. BinnquHa yrJra 6 ne6onrruas, re 6oree 5o, rorga yion nagenr,ra g BMecro yrfia T =
= 65o' (uanprrraep) craHer g = 65,L9"- flpr ororvr @xpaHflrorcf, KpLIBbre pacnpeEerrenllfl

f t'
Puc. 5. 3asucuMocrB rrepec€qeHr-L KpuBbIx pacflpegeneulrs I{HTeucutsHocrn rrpr{ H3MeHeHuI,I yrnoB 6necxa
il yrila L

Puc. 6. XoE ny.refi csera B [rocKocr.sx : napaanenruoft (a) ra nepneHgaxynapnofl (O unpuxa*r
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I{HTeHcLIBHocrr,r, Koropbre rrepeceKarorcrt no-npa*raMy rrp[ e(rz) = 0,40. B 3roM cJr]^rae
flpoficxoEur rraEeHr{e r,rHreHcr{Buocru y 2,5 para (ogua 3Be3AHa.s rerlru.rua) or rleHrpa r(p}r-
Bbrx K efo KpafiM.

. Btopaa.cxeMa - I'r3MeHeHI,Ie yrna rlaAexlrfl rrepneHpKyrrffpHo rxrpuxaM peruerK[ 3ruerle
(prc. 6, 6) xa ne6onuuofi yror b ttp]r sroM yroJr [aEeur,rflg=.1 +i Kax iroKasrrsaer ra6-
nruIa' IlpoucxoAxT cylqecrBeHHoe [3MeHeHI'le (norrtrueulre) rouer flepecerleg[fl c[eKTpoB
CoCeAHI{x [opaEKoB, AoXOEt go O(u) = 0,67 nprl y = 65" u r.= 5o, r.e. BbrpaBHHBaHr4e r.rH-
TeHcI'IBHocrI'I cr[eKTpa c [aAeHI{eM Ha Kpa.Ex roJrbKo wa l13. B urore npu rarofi ycraHoBKe
pelrlerKll gllrefifle [oflyqaercf, cIIeKTp rIorITI{ IIocroffuHofi ruITexcuBHocrI,I, rITo IlpeAcraB[fler_
cfl BbIroAIIbr M Enff lI c cJreEo BaHr{.fr 38 e3,qHbrx cIIeK Tpo B.

Hor6pr. l99l r.
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vnK 681.3

MHOTOUEJIEBOff CTEH E ANfl TECTHPOBAHH' KAMAK.CI,ICTEM

JI.O. 3norrrrxop,. A.E, Eyxau

oIII{@Ho ycrpoftcrBo, no3BoJltrcluee 6onee qepr ua roprAox cHrr3r.rrl 3arparrr BpeMeHH npq npoBeEeHr.rupa6or, crmanrux c paepa6orxofi, u3roroBJreHueM, iacrpoftt<ofi, ,po6rn"ratru"cKl{M r,I aBapx[Hbg
peMoHToM Il BceM,I BI'rEaMI'I ucnblTaHEft xax npocrofi, tax u cnox:toft anuiparyprr B craHgapre XaUaf,flogsorlger [ornocTrro aBToMarr,r3rrposars floucx ocHoBHBrx He[cflpaBnocret xpeftror, uogynefi uKAMAK-cllcTeM Ha Hx ocHoBe, a raKxe [pol{3Bo[xrb fi3MepeHur gleKTpr4recKux Berruqr,rH Ha Marilcrpa-ru KAMAK Ynpannrercx Mr{Kpoflpoqeccopolr, Hr"reerc.s sosrr4oxHocri pacu]npelfifr e.yHxunft crenga
c noMouIBIo rlo[KrlroqeHl{fl cneqnOruecxtlx pa[uol{3MepurenEHrrx upu6opos u coupxxearx c 3BM.

MULTIPURPOSE STAND FOR CAMAC TESTS, by L.F. Zlotnikov, A.B. Bukach. The device allc-wilg to- reduce by an orger of magnitude the time neederi for aesigning, manuiacturing, verifying, preyentiveand off'schedule maintenance and all types of tests for b"th ;;;iJ and integrateo systems in 6AMACstandard is described. The device, controled by microprocessor, aliws fully automated the procedure ofsearching primary faults of crates, modules and SAMAC systems and to measure electric parameters inCAMAC main lines. A possibilitv to enlarge the device functions tv inLgrutlon with outside instrumen-tation and computer is envisaged.

Bneilenne

IIpu paspa6orrce Hoaofr KAMAK-annaparypbr r{ ee oKcrrnyarauur.r Har..t6oree rpyEoeMKr{Mr,r
"aBJlflIorcfi rlpoqeccbl TecrI{poBaHI'Ia u Hacrpofrrcu. TpaptquoHuo rrolrcK neracnparuocrefr uKAMAK'cucreMax flpoBo[ffr c [cro-qb3oBaHlleM craHAaprHbrx paryor.r3Mepr.rrenbHbrx rrp]r-
Fpot - aMlepBoubroMMerpoB, oc.ulunorpas_o", ..rrpuropo" Jr.n-o" ra r.u. Ir-4] .llpu sroru rroJrHoe recruponaixe xpefira rc,q,ialr ornr*u., 2'-3 \, iequpoBaHr,re MoAynfl _
Eo 30 urg, a recrl{poBaHue cnoxtrofi KAMAK-cncreMbr - HecKorrbKo cyroK. Heo6xo4lrrvro
orMeTlITb' rlto o6rrqHo Tecrl{poBal{Ile [poI'I3BoAfiT Ha rrocroffnuoM ToKe, qro He rro3Borlfler
JIoKztrII'I3oBaTb eMKocrHble yTegKI4' "turepqarcqne" KoHTaKTbI, napa3l{THble HeruulbBaHI,I-qecKl{e cBfl3ftt \r T.[" Tecr[poBaHl,re rro srroNofi qacrore Ha [paK,u,IKe HacroJrbKo rpyuoeMKo,qro llpl{MeHflercs rI}IIub B I'IcKJrIotIHrenbHo peAK}rx clyqarrx tt, +] , EuIe 6onee cnoxnyro aa-
Ear{y flpe[craB]rfleT TeCTr{pOBaHI,te cjroxHbrx crrcreM, rcorga KAMAK-naogylr,r yaruro"oa"u,
B KpefrTe' o@6eHuo B npoqecce pa6oru crrcreMbr t5, 61, in.gy., :aruerurr, qro B flF)uecceHactpofirfl I'I sKclulyaraullrl npl{xo8urcq HeoEHoKparHo npor,r3Bogl{rb recr[poBaHqe KaK
eELIHI{rIHbIx uogynefr u rpefiron, TaK }r ctrcreM, riocrpoeHubrx Ha r{x ocHoBe. Taxurra o6pa-som, paspa6orqurc KAMAK-anuaparypbr oKa3brBaerc.E nepeE nu6.poru: nr6o, sarparun
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qpe3BblqafiHo MHoIo CHII I,I BpeMeHr,I, OoecueqilTb MaKCHMaJIbHO BO3MOXHbIe TeXHI,IqeCKI'le

I,I HaAeXHOCTHbIe [apaMerpbl, JII,Ifu, C3KOHOMI'IB BpeMq, yAOBneTBOpI',ITbCfl HeKOTOpbIMH

cpegHr{Mr{ xapaKrepficrr,rKaMu BHoBD pa3pa6arrrsaervroi afiflaparypbr. B lpoqecce 3Kcluya-
raunfi arI6op oKa3brBaercfi eure 6olee xecrrl,IM, uocKorlbtcy o6ecreueHl,te rtpl,r peMoHTe

u.ur npo$unaKTI{rIecKoM o6gllyxllBaHrltr,r florrHoro KoMIrrIeKca recroB IIpI4BoAI,tr K EII{Tenb-
HoMy Ilpocroro Aoporocroauqefr aunaparypu"

C yuerou Bbrrrelr3lroxeHHoro npo6neua aBroMarr,r3aur,ru lpoqecca recrllpoBaHl,Ifl anlla-

parypbr B craHEapre KAMAK [peAcraBnflercfi BecbMa arryalruoli [2-6].

OcuoaHrre HeucnpaBxocru KAMAK- cncrelu
I{ KOHIIenUEq I{X IIOHCKB

Auanus He[cflpaBHocrefi KAMAK-cI{creM IIoKa3bIBaer, '{ro ua[6olee qacro Bcrpeqalorctl

crreAylolur4e rr,Inbl orKa30B :

1) xoporroe 3aMbrKaH[e, oMr.rqecKax I,Ilu peaKrr,rBHafi yreqKa MexAy coceAHI'IMI,I JIaMe'

rrflMr.r B pa3beMax rcpefiroe u vogynefr KAMAK;
2) orcyrcmue 3JleKTpwlecxofi ueul't unlt "Mepuarculufi" KoHraKT Mex[y oAHolIMeHHbI'

MU rraMeJIfMI,I pa3beMoB B pa3rII,ItIHbIX uO3HUI'Iflx Xpefira KAMAK;
3) orcyrcral4e 3neKrpl,Iqecxofr qenu l,trtu "ruepuamuluft" KoHraKr MexAy pa3:beMaMl4

xpefira lr rvrogyrefi KAMAK;
4) orrnoHeur{rr or HopM BelI,trMH rll,ITalotuttx uanpxxeuufi a rcpefire KAMAK;
5) orrcroHeHI,IE or HopM Be[[qLtH roKoB, norpe6naeuux MoAynfiMI'I KAMAK ilo qenflM

\VTAHVfl;
6) orrnoueutu or HopM Berr[qr,rH BxoAubrx l,t BbrxogHbrx I,rMrIe[aHcoB vogynefi rlo Ma-

u,rcrparlx KAMAK;
7) orrnoueHl{fi or HopM BenI,IwIH Harlpsxeuufr.u roron c}.IrHaIIoB, nupa6arunaetrlr,x

MotrynflMr{ B Marr{crpanr KAMAK;
8) uanluue BbrcoKor{acrornoft neranrsaHl,Iqecrofi cBfl3I,I Mexgy Mo[yrLfiMLI B npeAenax

o[Horo rpefrra KAMAK;
9) ourr6xra r pa6ore KAMAK-cucreMbr, Bbr3BaHHbIe BHeITHLIMLI IicrorIHI,IKaMI,l aJleKrpo-

MATHITHbIX IIOMEX"

lgn ocyulecrBrreHlrfl orreparl{BHoro norrcKa raK}rx He}IcrparHocrefi s KAMAK-cucreMax
6r,rrt cosgau MHorouerreBoft creHg, crpyKrypHafi cxeMa Koroporo [peAcraBJreHa Ha p[cyHKe.

Muoroqenenofr creu4 flnfl recrlrpoaaHr,Is KAMAK-cucreu cocrour I,I3 AByx aHaJlororbrx
MyJrbularreKcopou 1 u 2 c pa6o,uvt HalrpflxeHl{eM t 30 B, [croqHLIKa l,Icnbrrarerlbnbrx cur-
uarron 3, r.r3Mepl,IrerrbHoro glrSSepeHlll,IanbHoro ycvtrurelrfl 4, 6nora uu$ponoro BoilbrMer-
pa I qeurpanbuoro npoqeccopa 6, pe:ucropnoii Marpl,Ilrbr 7, rpefircnoro ocHoBHoro coeALI-

Hr,lTerltr 8, rpeftroaoro[onorlur,ITenbHorocoeMHI,ITerrr9, BKlroqeHHoro napanlerlbHo ocHoB-

HoMy B, r,r3Mepr,rrenbHoro coeAr,rHr.rretts. 10, MotryJlbHoro coe[I,IHIITerIfl 11, 1ttoxatturattut 12,
ua6opa eMKocrHo-uHgyKrrlBHbrx [aryr,rKoB 1-?, Aererrupyrcuero yctltrureIrfl. 14, crpexou-
Horo r.r3Mepr.rrerrbHoro ycrpoficrna .I5, 6noxa pactulIpeul{.a cl,tcreur,t 16.

flpuuqlrn pa6ortr creHAa 3aKrrloqaerca B r.r3MepeHltrrr pflAa xapaKrepucTl,IqecK[x tlapaMer-
pon (r.e. 3JreKTpl,rrtecKux Berrur{}rH, xapaKreprr3yroruux pa3nr,lqHbre rtrrrbr nezcnpaeuocrefi),
OcHosur,rNrl,I xapaKrepr.rcrr,rqecKuMr{ IlapaMerpaMr.r B AaHHoM crryqae flBJTEK}Tcfl HarrptrxeH[e,
@IIporr,IBJreHI{e r,r roK B rlefi.fix rpefrra u vrogynefr KAMAK, a raKxe ypoBeHb 3JreKl'poMar-
HI,ITHbrx [oMex B pa3[iaqHbrx rorrKax uccnegyevrofi KAMAK-cucrervru. flpou3Bog-f, ]r3Mepe-
HI,If, 3TI,IX BenI,rq[H H flpoBepf,rr Hx Ha cOOTBeTcTBr4e npeAenbHbnl [oIIycKaM, MoxHo c Bbrco-
rcofi crenenr,rc [ocroBepHocru o6uapyxl,IBarb coorBercrBy.{oru!1e rlM Tr.rrrbr orKa3or. I4gr{e-
peHr4e rlepBbrx rpex [apaMerpoB rrpor,r3Bollurc.E c rloMorllbro uu$ponoro no:rrtverpa 5
qepe3 ycnJrrrretrc 4 u aHzrrroroBbre MyrrbrunJreKcopnt 1 u 2, l4svepeuvur Moryr npor.r3BoAr.rrbcfl
Bo BKrIIoqeHHoM I,I BbrKrrrcrleHHou rpefire KAMAK, fiprlqeM MoAyJu{, BxoE ul}.re B cooTaB
xpefrra, uroryr 6r,111 3a[ltraHbr ot 6rrora [r,ITaH[.a xpefrra, 6lrora tInragl,Ifl creHAa 12, ttufu
soo6ue o6ecroqeurr. I,lcnonr:ya 6ror pacruupeHuff cr,rcrervrct 16, MoxHo yBeflrrqurr, rlr{cJro

LI3MepreMbx IrapaMerpoB rlyreM fioAKJrrorreHr,rfl K creHAy IIorroJrHr4reirL,uux ycrpoftcru.
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4ffi
Crpy rrypuax cxeMa MHoroqereB o ro creHAa Ar.f, Te crllp oBaHlr, KAMAK-crl cre n

B orrtuqlte or rpaAHu]IoHHbIx [uaruocrl,IqecKr.rx.npra6opor B o[[cbrBaeMoM creH,qe [peA-
yCMoTpeHa Bo3MoxHoCTb IIpoBeAeHI,Ifl r.r3MepeHI,Ifr xaparcreplrCTr,rqecKr,rx IIapaMeTpoB He
rorrbKo IIo [ocroflHHoMy, Ho r,r no nepeMeHHoMy (uacrorofi I MIu) roKy, qro Aaer Bo3-
MoxHocrb ocyulecrBnffTb I,I3MepeHLI.E B ycnoBr,rsx, 6lrlrercux K peaJrbuoMy MHaMI,rqecKoMy
pexl'IMy KAMAK'cucrevtu. Tarurt o6parovr, [epeKrrcqafl coeg]rHr.rrerru 8- 11 u 3aAaBiur c
lyJrbra npoqeccopa 6 paenruHrre nporpavrvu [or4cKa HeHcnpaBEocreff, rvroxHo [poKoHTpo-
nl'rpoBarb Bce ocHoBHbIe 3lreKrpl,IqecKr,re flapaMerprr KAMAK-crcreur,r KaK BpyqHyro, TaK
u aBToMaTuqectcr'r. Kporue roro, BKrlrcqeugrrfr B cocraB crel{,qa l{3Mepr,rreJrb ypoBHff 3rreKrpo-
MarHI{rHbIx rloMex (gefrcrryroutttfr HesasucuMo or ocrarrurrx ys;roo cr.ugil , *aro",r-trfi
r.r3 Ha6opa [arqr,rKoB 13, ,qerermpyrouero yaunvrenfl 14 u ctpetoqHoro r,r3Mepuretx lS,
[o3BorlEer o6xapyxlluarb I,I ycrpaHflTb ]IcroqHrrKu (lreryuarenr) u upreruHr{Kr,r rroMex KaK
BHyrpr4, raK r{ BHe recrlrpyeruofi KAMAK-cacrervru.

Ycrpo fr crao @ yurrq,rouu pyer B cneAyrourrx pexlrMax :

l, Iroucrc KoporKttx sauowauuil u yreueK uetedy coceduuuu,/tawenflMs e pgbeMax
rcpeilroe u uodyneit KAMAK. ftra pa6oru B eroM pexuMe r43Mepr.rrenbHufi coe4l.rHzrenr
10 sxflrcqaercx n xpefironrrli gonotnurenrurrfi coe[r.rHraTerrb 9, npu recrupoBaHuu xpefrra
ocHoeuofi coeAI'IHI'ITerIb 8 sxJlloqaerc.E B [poBepfieMylo [o3r,Iurlrc o6ecroqeunoro xpefira
KAMAK flo curnany IleHrpilrlbuoro [poueccopa 6 sa rraMerrb lA coeguuurern I ils racroq-
I{I'IKa HcnbITaTerIbHbIx c}IrHaJIoB 3 vepes aHalorogrrfi M}albTr,rnrreK cop 2, coeguuurenu 9 u
10 nogaetct' [cnr,ITarerlbHoe trocrofiHHoe Haflp.axeHue. HaupaNeHr.{e c rlaMerrstvtu 2A coeAfi-
H.urertfr" 8 uepes rropofi KaHarI Myrlbrl4rlrleK@pa 2 nocryrraet Ha rl3Mepr,rrelrurri yclrlurenb
4, orrcyga rloAaercfl ua 6nox qnsponoro BorlbrMerpa 5. B cryrae ecrru HanpfxeHr{e Ha
rIaMerIlI 2A orcaxetcx 6orrure.onpegeneuuofr uoporonoft BeJrrrrrraHbr (r.e. urureei Mecro Ko-
poTKoe 3aMbIKaHI'Ie unu ovuqeixafl yreqKa Mex,qy coceEHI,IMH laruren.arrau), cI{rHaJr r{3 Borlbr-
uerpa 5 nepeBo4{T rrpoUeccop 6 r pexurvr oxu[aHrr.E, rITo cl,IrHzuru3r{pyeT o Her,rclpaBHocrr,r.

flpra orotn'r ua ra6no BollbrMerpa 5 uugr.rqrpyercfl Beruquna colporr,rBrreHr.rr yreqKr,r Mex,qy
gByMff cocelHlIMl4 lrar{etrfr.I'/'lr, a ua ra6ro flpoueccopa 6 - uouepa Heuc[paBHbrx lanreneri.
B cnyvae eclrl'I Berluq[Ha oMl{tlecKofi yrevrcrMex,qy [epBou u aiopoll niwenrww rexr,rr B
[peAenax HopMbI, npoueccop noBropfler 3ry olepaurrro Mcx(Ey rraMerrflMr.r 2A u 3A, 3A u
4A u r.g. Tarcuu o6pasou, npu o6uapyxeHr{r.r Her{c[paBHocrr4 npouecc recrr,rpoBarr,r, [pe-
pblBaercfl I'I Ilocfle ycrpa}teH.ufl. rlpuqrlHbr ocraHoBKuBHoBbrroBrop.Eerctr cfiaMeilv 1,4. I]ocne
lpoxoxAeHr,rE TeCTa Ha OMI,tqecKI,Ie yTeqKr,r MexAy cooeAH}IMI{ IIaMe[flMU r pas:reuax rpefi-
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ra KAMAK fipoqeccop flepeKlrroqaer r.rcrouHr.rK c}{rHairoB 3 a pexuu reHepaul'IH.Hanpflxe-

Hr,rs BbrcoKoir qacrorrr. Ilpu orona HcroqHlIK cr,IrHzirloB 3 reuepupyer Ha BbIxoAe I'Icflblrarerlb-
gufr curual qacroroli 1 Mfq, rrocre qero [or,IcK peaKT?lBHbIx yreqeK MexAy coceAHI'IMI'I [a-
MerIflMH B pa3beMax rpefr'ra ocyulecrBnflerc.E aHarlorl{qHo flo}ICKy oM}rrlecKI'Ix yreqeK.

IIpr recrupoBaHr,rH MoAyne[ KAMAK npoBepffeMbui nrogynr BKrlrcqaercfl r tuogynruufi
coeAI'IHl'ITeJIb 11, ucnutaterlbHoe IIocrogHHoe I'{[l'I BblcoKoqacrorHoe HallpflxeHl'le I'I3 Hcroq-

uura 3 qepe3 MyfibrulrreKcop ,/ nocrynaer Ha recrl,IpyeMylo rlaMenb coeAI.IHI'IrerIfl 11, ualpt"
xeHr,re c coceAuefi JraMerrr coeAuHr.rrerrfi 11 uepes eropoir KaHiI[ MyJlbrllflfieKcqpa I u ycu'

Jrr,rrerrb 4 no\aercs Ha 6noK BollbrMerpa 5, rge rcourpolupyercfl upoUeccopor"r 6.

2. floucrc 66pueoe gfieKrpwtecKoil Uenu u "Mep1atut4ttx" KoHraKroe uexdy odHouweH'

Hbtyu ltoweltnwu pasbewos a pasnuttHdx no3u\unx xpeitra KAMAK. !,na pa6orrt B 3roM

pexr,rMe ocnosuoft coegr,rHurenb B u u:r'repurerrsull coeAI,tHI,treJIb -10srcrrcqarcTcflB TecrI'I'

pyerraue rro3r,ruuu o6ecrorreHHoro rcpefrra KAMAK (r,e. noruuuH, rlpoxoxAeHue curHarloB

MeXAy Kor(;pbrMla ueo6xogttvro flporecTl,lpoBatr). IIo KoMaHAe IIeHrpaJIbHoIo 11poUeccopa

6 ucror{uux cufHzlJroB 3 ycrauazttuBaercfl B pexl,tM reHepau}Il4 IlocrofiHHoro rora. flocrosH-

ur,rfi rorc sra,,rouHofr BerflqlrHbr qepe3 Mylbrl,rlneKcop 1 u pesucropuyrc Marplauy 7 nocry'
naer fiooqepeAgo Ha Bce rraMerru coegr,rHlITerlr 8. OguonpeueuHo Mynbrtl[fleKcop 2 nogrcrrc-
r{aer coorBercrByloutrre JraMerr}I coeAr,rHLITelIfl 10 x o6urer'ry flpoBoAy, flaAeHue HalpqxeHI'If,

Ha pe3r{cropxofi lrarpurle 7, npouopqlloHaJlbHoe coflporI,tBJIeHHIo recrupyervrofi urrtuu KA-
MAK, vepes yclulrrerrb 4 noctynaer ua 6norc BoJIbrMerpa 5. tlpr o6rapyNeuuu HeI'IClpaBHoc'

rlr npoueccop 6 nepexogr.rr B pexuM oxI,rAaHHr. Ha ta6no uuSponoro BonlrMerpa 5 uugu-

Ulrpyercfl BeIIuqI{Ha colpor[IBJIeHI{ff He[cnpaBsofi uuHu rpefira. Ta6no npoUeccopa 6 npn

3roM r,ruAr{rrupyer HoMep ,raMerru, coorBercrByloulrfi stofr ruuHe rcpefira. flocre IIoJIHoro

flpoxoxAeHr{fl Tecra rro nocrofiHHoMy roKy rlpoueccop 6 uepenogur [croqHI4K llonblTarerb-

HbIx cgrHilrroB 3 B pexr.rM reHepa(Htt roKa BbrcoKofr qacrorr,I H [poUecc recrl,IpoBaHl,Ifl [oBTo-

pfl,erefl.,

3, IfOuCrc odpoteOe stteKTpwtecKOil 4enu u "uep4atou4ttx" Kourarcroe ruexdy prcbeMan4u

rcpeura u uodynn KAMAK, IIpu pa6ore B sroM pexllMe ocuosuofi coeAI'IHI'IrerIb 8 nxrrcqaer-

c-fi B recrr4pyeMym rro3r.ruurc rpefrra, r,r3MepuTenbnrtfi coeguuurent 10 - B EottorlHllrerlb-
ttrr;t 9, recrr,rpyer"rufi MoAylb - B MoAyJIbHr,rfi coegr.ruurenr 11, rtocle qero ua rcpelir KAMAK
fiogaercff nr,tratoulee HarrpxxeHr.{e, C nymra ueHTpanbHoro npouecco'pa 6 e r,ausrn 3aII[cbI-

Baercfi noporoBirfl Berruql,tHa roKa qepe3 rlaMerlr coeEI,IHLITeneilt 8 u 11, Hanpnxeultr c pe-

sucropnofi Marpr,rubr Z npolopq[oHaJrbHbre roKaM, qepe3 fiaMerrll MoAynfl KAMAK, agzliro-

roBbre MyrrbrurureKcopu I u 2 uusweptrrenrur,rfi ru,IS$epeuuualrHrtfrycuflIlrerlb 4nocry'
naror Ha 6nor uuspoBoro BorrbrMerpa 5, rge oqu$poablBarcrcfl, Oqn$ponauHble BerIuqI'IHbI

ToKoB Irocrylalor B [p/Jueccop 6, rTe cpaBHl,IBarorcf c noporoBofi geru.n'ruofi roxa, sanu-

canuofr B naMflrr,r 11poqeccopa 6. B cryuae ecll,I roK qepe3 ,IaMerI[r Molyira MeHbIue noporo-

aofr se[[.ruHbr, rtF)Ileccop 6 nepexo.ul'rr B PexsM oxI'IAaHI'Ifl 14v}l.LtltJ]y.rpyer HoMep Hel{cnpaB'

Hofr lavelu. Ha ra6ro BorrhrMerpa 5 uugl.tuupyerctr BerluquHa roKa qepe3 I'lclpaBHylo [a-
MeJrb rvroAy[a KAMAK. flplr pa6ore B 3roM pexI,IMe flpoueccop 6 creuga no3BoJlfier ycra-

HaBJTI{Barb ,qo uecrr.r pa3rrlrqHbrx rpyn[ rlaMenefi c pasnuvublMu IIoporoBbIMI4 ToKaMu- Tax,
Hanpr{Mep, floporoBbre roKr.r EIff ran$opuauuoHrbrx rlaMerlefi, nauenefi rwlranlrfr, AorIorIHI'I-

TerlbHbrx curltaJrbHbrx nauetef r4 Hel{crorlb3yeMblx B [aHHoM Mo[yne rauenefi ycraHaBrlH-

Balorcq, KaK rIpaBI,Ilo, pasuofi BerIuqI,tHbI, qro no3Borlffer LIcKJIIoqurb rloxEble coo6ureHuq

o sel{cnpaBHocrflx' flocrco:rrxy qacrora recrl'IpoBaHus nauelefi flpoueccopoM Aocrlrraer
100 KfU, yAaercf HaAexHo rroKaJrr,r3oBarb He rorlbKo o6pueu ue[Ir H "rraepuarouue" rou-

TaKrbr Mex[y pa3.r,eMaMra rpefira u uogyrefr, Ho u uogo6uble I4M rl'{nbl orKa3oB BHyrpl'I

r.rHTerparlbHblx Mr{KpocxeM, TpaH3I4CTOpOB, [I4OtrOB I{ Epyr}IX paMoKoMloHeHTOB, 3fleKTpl',r-

qecKu coeMHeHHbIx c KAM AK-rtaaru crpaJl brc uo gy:refi .

4, Konrportu nurarut4ux uanpaxeuuil e rcpeilre KAIvIAK. fur pa$oru B 3roM pexl{Me

r{3Mepr{refl;Hrrfr coeguuurent 10 BKrrroqaercs B [oflorlHl{relruufi fl a xpefrronuft coeEu-

HUrerr 8 - n recrtapyeMylo uo3l,Iql,tto BKIIIOqeHHoTo rcpefrra, c nylrra [poqeccopa 6 s flal\asrr

3anr,rcbrBaercs-npe[errbHatr Berr[qr,rHa a6colrcruofi rorpeluuocTl,r EIII Bcex [I'ITaIouIlIx Ha-
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rIpflxeHIIfr B Kpefrre KAMAK. Karc u B npeAbr[yrueM crrrrae, rraMerru rura1ufl. uoryr 61116
pa:6urrr Ha luecrb rpyIIII c pa3rII,IqHbrMrI rlpeAefibHbrMr,r rrorperxHocrrtrt.r. Kourporrpyrrora
HaIIpflxeHI'l.E c coeAI{HI'Irena 8 ,lepes coeAl,tHl,Irerr[ 9 u 10, MyrrbrrlJreKcop 2 u-ycutt;g.]]ettn 4
Ilor-ryflalor s 6[orc qu$pororo BorlbrMerpa 5, Ilocre cqr.rrbrBaHr,rfl oqr,r$ponaunbrx Berrr{sr.rH
3rr4x Hanprxeruuh.us 6[oxa sontrlrerpa 5 npoueccop 6 ocyuecrgr.fler cpaBHeHr,re unaercueri
Mecro norpeluHocrl'I c neflruIuuoi, sanucaHHoff B ero [aMflTl.t. B clyuae flpeBbrrueH]rfl 3aAaH-
Hoti uorperuHocrl{ [poueccop 6 flepexoAl,rr B pexr,rM oxprAaHr,rfl, u ga ra6ro nonrrrraerpa 5
I'IHAI'{qupyerc-8 BelI{qHHa HaflpflxeHl,rff \rlTa[v$ Ha He[cflpaBuofi rraueln. Horvrep ueucrpun-
uofi navelu r.rHAlrrlxpyerca ua ra6ro npoueccopa 6,

5. Kourporto roKoa, norpe6taeutrx uodynnuu KAMAK no 4enflM nuraHu.n. IIpu pa6ore
B 3ToM pexuMe ocuonuofi coelI,IHI,ITerIb 8 sxnrcqae:rc.fl B Tecrl,IpyeMyro nosr{qra xpelira,
I'I3Mepl'IrerbHrtfrcoeguuurenrl0-B.uofiorluurertHufrqarecrupyeryruritrogynb-BMo-
AylrHrrfr coeAIIHI'IreJIb 11, C nym,ra npoqeccopa 6 s naMflrr runraurrurraf BeJrr,iqr,rHbr 11pe-
AerrbHbrx roKoB Arrfl pa3[r,rrrHbrx rpyrrll laMenefi nwrauux (go u-recru rpynn). Hanpxxeur.ra,
lpolopurroHafiuuue roKaM, norpeCuraenauM Mo[yleM, lto uenqM rruraHufl. c pe:ucropuofi
MarpI'lIIbI 7 uepez napy coeAl'IHllreneft 9 u 10 r.r MyrrbrlrlneKcnpbr 1 u 2 nocrytr^ror nu gu6-
$epeHrluanruatir ycunurenr, 4 u 3areM Ha 6nox quSp6Boro BorrbrMerpu j. Ouuspoaan-
Hr,re 3HaqeHlrfl roKoB r,r3 BoJrbrMerpa 5 currrnarcrcfl B rrpoqeccop ( rfe cpanurrirora" c
BeJIuqtlHaMu, 3alI,ICaHHbrMr,r B naMffr{. B clyvae ecJrr,r peaJrbHo fiporeKarcIqufi no oggofr asqeuefi nlrrau[ff roK rrpeBbr[raer [peAelrbHyro Berr[qr,rHy, 3aAaHHyrc c nynbra rrpoueccopa 6,noclegulrfi [epeBoA]ITcfl B pexllM oxI,IAaH[r r.I rrHMIILrpyer HoMep ueucnpanuofi rraMerl["
flpl.t orou IIH$poBoH BorbrMerp 5 ruAraurpyer Berrr{qr.rHy roKa sepe3 3ry rraMerrb.

6' Kourpo'to aefluvuH oxoduotx uunedaucoe uodyneil (euxiduotx uunedaucoe) no Mo-
zucrp&ttu KAMAK ffra pa6out B groM pexuMe [3Mepr,rrenbHuri coeguuurenr ]0 BKrrrc-qaerc-q B EoflonHr,trenrnufr 9, a recrwpyetGrfi vogynb _ B ntogynrurrfr coeguuurerr i1.IIpr etorvr rllrraroutrte HaIIpfixeHLIfl Ha Mo[yrtb rlocryllaror or BHyrpeHHero ]rcroqHlIKa IIu-
ruuus' 12, C nynrra npoqeccopa 6 zagarcrcr. [peEeJrbHbre 3nar{eHr.rfl [\{rreAaHcoB &,rf, pa3-
rIHqHbIx rpyflfl JlaMeneti' Hcnurarelruui curHilrl flocroflHHoro ]rrtu [epeMeuuoro (lMiu)
roKa c ucror{Hr4Ka 3 uepes anarorosrrfi Myrrbrr,rnneKcop 1, coegnnurerr.r 10 u g, parr.-p_
HyIo Marpl'Iuy 7 u coeguHl'lrerlb 11 noctynaer Ha JraMerru recrlrpyeMoro MoAyrrfl KAMAK.Ilpegenrutre BeJI[qI{HbI IrM[eEaHcoB [rfl pa3lnqHbrx rpyln nauerefr apuurr"urra, a p.-
iIrIbHo IIMeIou[,IMr,r Mecro B npoUeccope 6, I,Isrr{epeHHe peaJrbHoro r{MtregaHca npou:aogrlr-cfl fie[yrcuulr o6pa:orvr: HafipflxeHl'Ie, [poflopq[oHarrbHoe ]rMneEaHcy recrupyevrofr na-
l{eilt4,-c peeucropuofr MarpI'IIIbI 7 uepes coeAltultrerlll 9 u 10, auuuroroBbre MynbruflJreKcopbrI w .2 lr r.r3Mep[rerrnuufi ycluurent 4 nocryrraer Ha 6norc qN$poBoro BorrbrMerpa J, 1gsoquQglnunaercfl I'I cqllrblBaerc.a [poqeccopoM 6. tlpu oouapfxeuur.r Her.rclpaBHocrr,r [po-
ueccop 6 nepexognr B pexlrM oxr,rAauxff, wlmt\Hpyfl. rrprr 3roM HoMep ,.raipu""ororruira-ru, Enox qu$ponoro BorrbrMerpa 5 l,tuEt,rul,rpyer BerruquHy BxoAHoro (nrrxoiuoro) urnlne.
uauca erofi JraMeJrH.

7, Kourporu eetwluH uanpaxeuuft u roKoa cueH(uoa, eatpa1arorcaeuutx uodynauue Maeucrputo KAMAK Pa6ora creHAa rplr 3roM aHarrorlrqua pa6ore B pexlrMe ;;;;p"-
JIE lluralorllax HanptxeH[fi t't roxos, notpe6nxeMblx MoAyrlrtrl.t no uengrvr nuraulu (pe-xururt 4, 5). ogHaro B EaHHoM Guyqae l(oHrpoJllrpyeMbre HarrpflxeHrrff c larreleli coeAlr-
HI'lreJItr 11 uoctynarcr Ha ycllll{rett 4 u BolbrMerp 5 rapa, ananororrrri ,yrurrnnaraaop-1.flocxonrxy HarrpffxeHr.rfl H roKlr, nrrpa6auraaeMr,re MoAyJrsrrau KAMA{ , *u.rarpiro,Moryr r'IMerb ABa AlrcKperHbrx 3HaqeHr.LE (cooruercrryrclllrle lorErrecrofi eguur,rqa , ,o-
r[qecKoMy nynro), B sroM pexr.rMe pa6orrr creuga c trylrbra flpoUeccopa 6 gnx rcaxgoi
rpyflrrbr nar'reneli 3aaarorctr rro EBa npeAefibHbrx 3Haqeur,ra uanpaxenufi ,'ro*o" 10rgeiluoArIfl flor. I u nor" 0), a grx I{cKrlrcqeHl,tfl rroxHbrx cr.IrHaJroB o dellcnpaBHocrr,r Bo BpeMa
Qpouroa [orr'rr{ecKr.rx crrrHzu]oB (nepexogoa }r3 rror. 0 s nor, I u nao6opor; npou.rrlfT
6roxupyer r.r3Mepr.rrerrbubre qe[]r uEOpoBoro aolrrvrerpa 5.

8, Pyunoit pescuM pa1oru creuda,'llpr pa6ore B pyqHoM pexr.rMe rpor{3Bogr.rrcr KoHr-
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porrb rrexxe[apaMerpoB, rrro ],r B pexr.rMax l-7. Ilpu 3roM [poqeccop 6 uaxogH'rcE B pexll-

Me oxrrflaHr,rf,, a rluSponofi BorrbrMerp 5 rocro.sstto I.{HtrLIqI{pyer Ben}IqI'IHy reKyulero KoHr'

polllpyeMo ro [apaMerpa.^ 
nrrOop nonrepu rarienu ocyulecrBfitercff c fiyrlbra rlpo[eccopa 6. Kpoue roro, [oAKrIIo'

uaa rc 6norcy picurpenur 16 nmoroxr,sallsrri octllulorpaQ, caMorlfitrlyulufr nonrnvrerp,

anarrx3arop cIIeKTpa, aualoroartfr uurep$efic 3BM u r^rl.' MoxHo npou3Bo4'lrb cfiequ$ll-
qecKue I{3MepeHLIfl uo rrc6rttnr rlerr,IpeM, 3a[aHHbIM c rlyrlbra Ilpoueccopa 6, ururav MarI'ICT-

parx KAMAK
9. Ifoucrc HezoltbaoHuttecKltx cefl3eil uexdy uodynnuu e npedenax odHozo rcpeilra KA'

MAK u norcdnusa4ua oruu1oK e pa6ore KAMAK-cucreMbL abveaHHbtx sHewHuMu ttcrott-

HuKaMlt gneKrpoMazHurHbtx noMex, flpu pa6ore B 3roM pexl'IMe cocraBHble 6loxr creHAa

1-12 w 16 He sseAeHbr B AefiCrBlre, u IIO?roMy Bo3MoxHO otrH^oBpeMeHHoe l'lcfiorlb3oBaHfie

cregga B gToM pexr4Me H oAHoM r,r3 pexHMoB 1-8. Cxerula gnx pa6oru B AaHI{oM pexl{Me

IlpeAcraBnfler co6oi r{3Mep}lrenb ypoBHf, BblcoKoqacrorHblx I{ I'IMlynDcHbIx sneKrpoMar'

ur.rrsrrx rroMex [7] . I4:ueprarerrb pafuraer creAyrcul{M o6pa3oM: HaflpflxeH]Ie 3neKrpo-

varurruoft uoMextt ros6yxgaer B Aal'qllKe 13 nexoropyrc 3JIC, Koropafi llereKrupyercfi
t ycuilvBaercn n 14 u r(oHrpoJrr,rpyercfl c rloMoulbro crperotlHoro I{3Meplarens 15. Ilpoqecc

ycrpageullfl Hellc[paBHocrefr, ruseauubrx HeraJIbBaHI'IqecKHMlI cBE3fiM]I u BHeluHI{MlI I'Ic-

ToqHI,IKaMlI fioMex, BecbMa cJIoxeH LI TpytroeMol(, Cnaqana c rIoMoIrIbIo rog6opa AarItI'IKa

LI3 KoMIrrIeKTa 13 u nepeMeuleHllfl ero rroKarll,I3ylor llcrottHllK IIoMe)L 3arervt, rlepeAyfl 3Kpa-

Hr,IpoBaHr{e ?ICTOqHI,IKa I4 BepOETHbTX IIpHeMHLIKOB I1OMeX C I{3MepeHI',IrIMI',t ypOBHE [OMeX B

Kpurr,rqecKr.rx rorrKax, go6r.loixlrca ycroiulreofr pa6orrr KAMAK-cucrevu [7 -9] .

OcuosHrIe pelynbrarrl

OnucnrgaeNarli vsorouereroft crexg 6rrl upr,ttuteueH E,trfl uactpofiru I'I recrl'IpoBaHl'Ifl

KAMAK-o6ecleqeHLIff 3IIIeIbHoro cnexrporpaQa "COOI4H". Kpolte roro, ArIfl ylyquIeHl'lf

?KCnnyaraII[oHHbIX xapaKrepllcrl,IK Muoroqeleeofr creug 6rtn enegeu B CocraB KAMAK-

clrcreMbr ',COOI4H" B KarlecrBe oEHofo H3 gocroquHo geficrryrouux ycrporacrn [10] .

.fta uponepru ooQexnrBHocrr,r MHoroqerreBoro creHEa norlHoMy KoMIuIeKcy recroB

6rrno nogueprHyro ABa oK3eMIUIapa KAMAK-cllcreMbi "COOI'IH". B cocras raxgofi KA-

MAK-crcreui, nxo[urro 13 rvrogynefr (24nosuUuu e rpelrre), uRtr ub Koropblx (10 uosl't-

rlflfi B xpef,re) ffBlrarrucb BHoBb pa3pa6oraunuttrll. flpuueueuue MHoro[erleBoro creHAa

IIo3BorrlIJro 6onee qetvt Ha rlopflEoK coKparl,trl BpeMrI, Heo6xogxrvIoe [rlfl [ol{cKa llpocrblx
HellcflpaBHocrefr (xoporxue 3aMbIKaHI,tfi, oMl,IqecKue yreqKI,I, o6punrr 3neKTpl'IqecKofi ue-

UU) r 6olee ,{et\a Ha EBa nopfiLKa - Bp.eI,Ifl floIICKa CIIoxHbIx He[ctlpaBHoCreft ("n'repUarc'

que,' KqHTaKTLI, peaKTr,IBHbIe yreqKr.I, orK.rIoHeHI,Ifl or HopM Hatprxeuuit, ToKoB I'I I'IMrIe'

AaHcoB 11o Marr.rcrparnr KAMAk, HerirJrbBaHI,IqecKI,Ie cBff3I,I Lr BlrvflHve BHeIrrHI4x uorraex).

Kporrae roro, rpoBetreHlie florlHoro KoMIUIeKca recroB IIo3BorI[[o o6eclel{HTb MaKCI{MarIb-

Ho Bo3MoxHbre rexHr4qecKlle lr Ha[exHocrHble napaMerprr KAMAK-crlqTeMbI "COOI4H".

Taruna o6pasorra, rpr,rMeHeHr,re MuoroqerleBoro cren[a trnE recrl{poeanllfl KAMAK'cl'rcrevt
IIpeECTaBIIEeTcff BeCbMa Uerecoo6pasHblM llprl [poBe[eHI'Ir rrc6uX pa6or, crreaHHblx C

pispa6orrcoir, r.I3roroBrreur{eM, Hacrpofirofi, npo$I4rIaKr}IqecKrIu lr anapllfiublM peMonroM

r,r BceMIlt ByEaMI,I rcurrtauufi xax npocroi, TaK I{ cnoxuofi aflflapaTypbl B cTaH,qapre KAMAK'
Hoa6pr. l99lr.
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CI,ICTEMA YNPABIIEHH' IIBI,IXEHI{EM
TAMMA.TEJIECKONA rT-48

I0.JI. 3ucrmr, B.f, Iilnror

- 'Ilpegc'raraega o(eMa cI dreM6t yflpaBneHr,rf, BHxeurIeM raMMa-TerrecKoua IT-48 Kprrucrofi acrpo-
Quauuecxofi o6eepraropnr'r. Paccrrorpeno flporpaMMuoe.o6ecueueuug uprBeEeH alrropurrr yupaBneHutprrxexreM r{ trorpeusocrb BeAerllla AIU pa3]rrrx o6rracreft ae6ecxofi oQepu.

MOVING CONTROL SYSTEM FOR GAMMA-RAY TELESCOPE GT48, by Yu.L. Zyskin, y.c. Shi-tov. 'Ihe scheme of moving control system for gamma,ray telescope Ct-+g oicilrril A;u;;iiy;;6L
seflatory ie-presented. The moving control algorithm and software are described. ffre vafue ;f t""kirrc
error for dlfferent regions of cetestlal sphero is shown.

ils.gcflre

{p_1 uaftloreullfix Ha raMMa-rerlecKo[ax nepBoro fioKoneHr.rs (nanpurraep, Ha ycragoB-
xe PrIBI KpAO) lrcrorrHlrK qacrr{rl cBepxBucornx oneprnfi o6Hapyxreancff tro npeBbrrue.
Hl{Io cKopocr}I cqera m6rtufi B HarIpaBneH[II,I Ha llero. IIpu srona na6nrcEenNx nporbgnrnucr
MeroEoM trpeftSororo cKaHI{poBaH}Ir (r.e. rerrecKorr 6rri Henognux"u 

"o 
,p.# nudrrogr-

unfi), u Heo6xoEnMocrll B cosEtlunu cvtcrer )mpfl.Brrenr{f, ABr,rxeu}reM TerrecKofla He Bo3Hr{-
KAIIO.

Ianaua'relecKorl IT'48 Kprrucrofi acrpo$usuuecxofi o6cepr aroput4 MoxHo orHecrr{ K
Klaccy raMMa'TeJrecKotIoB BToporo [oKoJreHLI.r,.orrlr{ruTeqbHoft ueprofi Koropblx flBflflercr
Bo3Moxlrocrb aH{uII'I3a uao6paxernff rlepeHKoBcrofi gcurrluru c qenrrc BbrAeJreH[f, raMMa-
co6uriiri. 'J[rr 

arrgerieHrra raMMa-co6rru.rfi rrplrMeuflercg rlenrrfi prE Kpr.rrepr{eB or6opa,r.e, onpeEeneHHblx rIlIcJIeHHbrx xapaKreplrcrr.rK pa3MepoB tr oprreuraur,ri i3c,1paxeiwn
BOTIbIIUKI'I. 3S@erruanocrb nplIMeHeHI4f, TaKI,Ix Kpr,rrepr,reB sHarMTeJrbHo rroBbrruaercs, ec71u
ocyulecrBJlsrl na6rrcEerutfl c npI{MeHeHI{eM rlacoBoro BeEeHLr.f,, r.e. corrpoBoxgeHl4g o6beK-
ra rerlecKo[ona. Haupuuepr [pI'IMeHeHI,Ie MeroAa rroxubrx ucrorrHr,rKoB 11pu BeEeHr.u rloBbt-
uraer e$Sercrl'IBHocrb ua6rngenrfi B HecKorrbKo pa3 [l], 9ro s correraHr{1 c Heo6xog}r-
Mocrblo olepaTl'IBHo HaBoErITbcfi xa sagannrrft odrert [p]IBeJro K co3EaHr,rrc aBroMarl{3r{-
pouanuoft chcrevrnr yIIpaBneHHfi ,qB[rxeH[reM (cyr) gnx rurrrru.relecKorra rr-4g"

l" Cxena CyII

cncrepra y[paBrreu]rfl ABr,rxeHr.reM raMMa.rerrecxoua rr-4g [peAHa3HaqeHa wfl ynpaB-
JIeHI{t gryrrx I'IEeHTTIIIHbIMI{ MOHTI{pOBKaM}r, KOHcTpyKIU{fi r,r KI{HeMarr4Ka Koropsx pac-
cMorpeHa a [], 2]. 3gecr HanoMIITIM roJrbKo, ,ro ocno4rofi oco6exnocuro asunayranruofi
MOHrr'IpoBKI{ IIpH corlpoBoxEeH]rl{ TerrecKolroM, ycraHoBrreHHblM Ha nefi, ecrecrueHHbrxo6rexros f,Brltrercfl H{ulrtqlre raK Ha3brBaeruroft r,aeirrofi 3oHrr, pu"roro*r"roft a oxpecr.
HOCrflx 3eHr'rra, rEe cKopocrb oobeKTa no a3r.rMyry Moxer 6rrrr oqeHn 60nrmoft.

Ha pr.rc. l..npeIcraaneHa cxeMa o,qnoro r,I3 KanarroB Cy.II. Oua B ocHoBHoM cocrolrr ltg
JmpaBnsrcIqeft 3BM, o6rueft ,qrI.E Bcex KaHarIoB, annaparnofr gacrr,r, Bbrrronuengofi B crag-gapte KAMAK, n yslor, pacfloJloxeHHblx Hellocpe[crBeHHo Ha TerrecKone, Kax4aff us ocef
5. Llgsecrr.rf, KAO " pg



Pnq 1. CxerrEa ogxolo raxana CYI

Koroporo fiBrrrercfl o6beKroM yrrpaBrreHl{fi (OII). Tarcnrvr o6pa3oM, raxEuft I'I3 KaHarIoB

CVI npencraBrrf,er co6oft cucreMy aBroMar[rlecKoro yrpaBrleHl{ff (C4D. CAY rcaxAoro

r{r KaHaJroB rrocrpoena rro [pr{Hq}I[y xoru6rurupoaaHHoro ynpaBrleH]If, [3] c uprrvreqennerta

EByx Kogrypoo (no nonoxenr{ro l.r crcopocrn) c BbrAaqefi ynpaBrlxlolqero Bo3Eeficml{fl Ha

oAr.IH r{cfiofiirrenrxrrfr EBr.IrareJrb. Oruocrrenuro BbIcoKI{e rpe6oaaxur x CAY IIo rorlHocr}I

HaKTIaAbIBaIOT OrpAHr,IrIeHI,Ifl Ha MaKC[MiuIbHyIo cKopocTb nepeMelqeHl{fl TeIIecKOla, IIo3TO'

My EIIfl 6rrcrporo nepexoga or o6rerra r o6rexry rrtrtl [p]I 6onlurrlx Haqarlbnblx paccor[a'

@BaHI{ffx IIo yrly Mex[y uoJloxeHlleM TeJiecKo[a [I HaIIpaBrIeHI,IeM Ha odlert BBeEeH KoH'

ryp 6rrcrpofi nepeycritHoBKll.-3BM ia ocHoBaHI,I[ [cxo,qnblx EaHHbI& BBeEeHHbIx bneparopovr B Harlalre pa6out, npeg'

paccqr{Tbrbaer y[paBrrf,rcuee sosAeftcrBue B KaxAoM uI{KJIe EIf, Harlepetr }I3BecrHoro Mo-

MeHTa Bbrgaqr.I yflplBrrflrorqnx cr{ruzrrroB. Pac.rer yllpaB[flIolqero aog,reficrgvrfr Er,fl i-ro uuxna
ynpaBnenlltr B nepBoM npr6tUXeUrtl CoBepluaeTcfl B CooTBeTCTBI,TH C BblpaxexueM

YB = K[(40 - AJT +;ol, (l)
rne VB - Kotr npo[opur{oHalnnrrfi cKopocrr.r EBI{xeHI{f, o6beKra yrlpaBnenl{fi Ha i'M qI{KrIe

yrrpaBnexlra; K - xoo$rlt.rurreHr rrpo[opq[onaJlbuocrlr; ,4.0 - xoopMsara o6rexta, [peE-

paccqllTaHgafi Ha KOHSU 
':rO 

U1,1K11a' 24, - xoopprara rerlecKona, I'I3MepeHHaf, B KOHUe

(d - 1)-ro Ur{Krra yflpaBrreHr{fl; lio - npeEpaccql{raHnafl cpe$rflff cKopocrb odterta na i-tvt

unKne yflpaBlreH]rfi; ? - E;turenrxocrb qI.IKJra y[paBneHl{fl, Kog ynpaanapulero sosEeftct'
B14ff nogTynaer Ha MoAyIIb "CLIHTe3", rotoprlfi npeo6pasyer ero B qacrory. flpegcrarnenue
unsoprrrauuu B BIIEe qacrorbr grreKTpr{qecKoro cI{rHuIrIa o6ycloBleuo pf,EoM o6crofftenlcra,
UIABHbIMII I,I 3 Kg11T PbIX fl BIIAIOTCff C]IEEYIOU$ C :

1) coarueuenr{e flpocrorbr, cBoftcrBenHoft aHartororrtu ycrpoficrBaM, c rortHocrblo I{ rro'

uexo ycroftunBo crblo, xapaKTepHbIMlI AIIfi EarquKo B c KoEo BbIM BbIxoEo M ;

2) yuo6crro cBfl3l{ rartll{Ka c ylaJleHuoft orctleruofi qacrblo;

3) cooganne ouopuofi Berr[ruHbr B Br{Ae craSulrnoft qacrorbr npeEcraBrlf,et 6onee npoc-

Tyro 3aEarry, qeM co3EaHEe oSpasuoroft trepnr, Ha[puMep 3[eKTpnrlecKoro Ha[pflxeH]If,.
[Iogpo6Hee o6 o6pa6orre rlacrorHbrx curHarloB Lr ]Icnorlb3yeurx flPtr SToM gJleMeHrax

craeaxo a [4],
Cltrnan o6paruoft cBf3n no cKopocrH TaKxe B BI{Ee qacrorbr cHl{Maercfl c qacrorHoro [ar'

qr{Ka cKopocrr{ lIC, Haxogrulerocff Ha BUry llctrorlHl,Irerlbuoro EBrlrarett VD,, u qepe3 Mo'

Eyrrb Kopp€KUlrr{ MK flpegna3narrernrrrft EIr cra6unsgauul{ cKopocruoro KoHTypa, nocry-
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naer B MoAylb ynpaBrlex[fl npLIBoAoM MyII. B MVIIe npoucxogr.rr cpaBHeHr,re 3a4arouero
r orpa6arr,IoaeMoro cI{rHarIoB. Pesyrrrar cpaBHeHr{fl qepe3 ycluu,rrerlb MotrIHocrn, HaxoEfl-
uluitcn n 6lorce ylpaBJIeHI,If EY, ynpaanaer cKopocrbro rlcfloJrHr.rrerrbHoro gaurarctx LI;1
TaKr,rM o6pasol,r, qro6r,r cKopocrb ero, npeo6pa3oBaHHafl.IIC n qacrory, o6ecuevuaarla pa-
BeHcrBo :agaloulefr r orpa6arrrraevrofr qacror. Mogyrr onopHbrx qacror MOU o6ecneqnBaer
cl{Hxpo HlI3ar.Il.rm pa6o ru B cex o crirrr bHlr x rvro gytefr clr cTe Mbr.

Cxopocruofi KoHTyp paepa6oraH Ha ocuoBe nossrufi ro.rHofi cucreMbr cra1uttuzatwrr{ cKo-
p"9Ty tj] . Crpyxtypa u aHaJrLI3 xapaKrepllcrllK cKopocrnoro Kor{rypa tro[po6uo r.r3lroxeHbr
r [6] . Tarra xe AaHo orrr{caur,re uogyleri KAMAK r ui ssuunaoreucraua. flpusuunu flocrpoe-
HHfl ycurrureJrfl MoruHocur }I oracaHr.re [pr,rMgHeHHoro ycfl]rr,rreJr_tr 4anrr u [7] .

BltxoAHrtft oIrH.IrI Kourypa (cropocu Bparuesra nana H.I[) vepes fussepeHuua.rnxnrir
peEyr(rop .[P u ocronuofi pegyrrop P upeo6pa:yerca B cKopocrb Bpauetr[s o6t,ercra yflpaB-
nernx OY, yrofl noBopora Koroporo Ll3Mepflercfl qusporruvr npeofipaaoaarenerra yrna t{ily,
tr qepe3 axoguofi per[crp rloAaercfl s 3BM B KaqecrBe Berrfiql{Hbr Ar,3arutntrcaa reM caMr,rM
KOHryp fiofioxeHr,rs.

Eur pasHoctt (As - Ar) rpeBocxoAr,rr 3,1o, ro yflpaBrrflror.{ee so:geficra}re He Bbr-
tlHcrlflerc.fi, a a pa6ory BKrIIoqaerc.E I(oHTyp 6rrcrpofi nepeycraHoBrlr. 3BM uepe: EY BKlio-
I{aer Ha 3ror pa3 acl'tHxpoHHblfi gpurarerr 6rrcrpofi nepeycrauoBrcu A[ ua rpeva, lreo6xo-
&rMoe Arrtr Aocrr.rxeHHfl paccouacoBaHr{.8 (Ao - Ar) < 3,1o, A/l ycranoureH Ha BbrxoEHoM
Ba{y ff', IIo3roMy peEyKur{s or A! r OY cocraarfler - 5 000, s ro BpeMrr rar or I,l.[
- 50 000. SnercrpouarnlrrHax rury@ra 3M upr.r BKrrrcqeHlrr{ A.[l,pasr6rraercfl,r.rBpaulegr.re
or A.[ [epeEaercfl KaK K o6r,ercry yrpaBne'r.rfl, raK r.r Ha cnoOogurrfr xoneu ruryOril. MyII
u EY ycrpoeqbl raKuM o6pasorvr, rrTo oEHoBpeMeHHoe BKrrrorreur,re kyl,w Alr,*orlpo. Moxer
IIpHB ecTr,r K noJroMKe peEyKTO pa, HeBO3MO XHO.

flocrouucrnou gaHuoft cr{creMbl y[paBJreur,rg Mr,I cq[TaeM To, qro oua rlpeEcraBJlr{er

::F-r. _1u6op [porpaMMHo-y[paBlfleMbrx or 3BM uogylefi, BbrrorrHeHHbrx B craHgapre
KAMAK, BKrlloqarcIlryrfi s ce6fl, MoAylu clreullzlrlbuoro [I yHr..rBepciurbHoro Ha3HaqeHufl r,r
yrlpaBrl.ErcIqufi c[nosofr qacrbrc gJreKrpofipllBoga, Mogynrsocrr KoHcrpyKurrr4 Aaer Bo3-
MoxHocrb orHocl'ITenhHo ru6roro [3MeHeHI,Ifi crcreMbl (rconuvecrro KaHarIoB ynpaBJle-
Hr'Iff, Hirfllrwre/orcyrcraue KoppeKur{u 14 Ep,), a Ha[}IqI{e [porpaMMHoro ynpaBrreHr,rfl -OTICPATI,IBHOCTb B }I3MEHEHIIII AITOPI,ITMOB I{ IAPAMETPOB YNPABJIEHH-fi C UEIIbIO I4CIIOTIb3O.
BaEufl' EpyrI{X rIIloB gntlratenefi c pa3HbIMu 3rleKTpoMexaHr,rr{ecKltMr,r xapaKTepI,Icr[KaMI,l
I4 yapaBleHl'Ie MexaHLI3MaMI,I c orJlr.Iqarculr,rMllcfl or MoHTLIpoBru fT-48 MexaHr,IqecKr,IM[ 11a-
paMeTpaMr,r: nrcSrovr, TpeHlIeM, MoMeHTaMr,r r,rueputul r{ T.A.

Texulqecxue AaHHbre cacreMbr yrrpaBflegr,rfl ABr,rxeHr,reM rr-4g cneAyrorque:

l.
2.
1

4.
5,
6.
7,
8.

9.
10.

Yron uoaopora rro a3r,rMyry
Yron noropora lro 3eHI{rHoMy paccroflHtrx)
Cxo pocrr 6ucr pofi [epeycrar{oBKr,r
llorpermro crn 6ucrpofi nepeycraHoBKr.r
llorpeuno crb HaBegeHlrfl
Marccuvramxafl cKo po crb crregff rrlero npnao ga Sl. 

" 
*

.[gauaaon cropocrefi cleg ulero [pr.rBoEa 0*"*/0-in
llorpermrocrb orKJroHeHlrfl onTr{secKofi ocn renecrona or
HarrpaBrreHr.L na o6rerr B pexl{Me BeEeHI{a
I-furn ynparneurr
Pasnrep rreprroft 3oHbr rro z (npu coxpanenr{r{ rcrpeur-
uocrN uo n. 8)

! 270"
0-90'
0,3 o6lr,laH
+30
+ 20"
0,06 o6/rrauu
4095

< t'
10 c
< 0,50

5*
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2. Onncaxne anroprlTMa yrlpeBnorm Ir [porpaMMHoro
o6efiercxr, CYII

llporparravra ynpaBneHr{ff trBr{xeHr.reM raMMa-rerlecKofla cocraBJreHa Ha f,3blKax nporpaM'

Mr,tpoBaHr{E <Doprpan-4 u Marpoacceu6nep B onepaql{oHnoft cllcrerre peilrlbHoro BpeMeHI'I

RSX-I1M gfla 3BM CM-4 u @cror,rr rs 34 nporpaMM, Koropbre MoxHo pa3EeJII,Irb Ha noE'

lporpaMMbr Bbr@Koro [r Hr{3Koro ypoanefi. [IognporparraMbl BblcoKoro ypoBHfl, BbI[oJr'

HeHHbre Ha Ooprpane, o6ec[eq[Baror rxoggofi AI,Ialor c na6lroEaterleM' ynpaBJIeH]Ie no3l{'

ulroH[poBanr{eM TeJrecKola [ocpeAcrBou Orrcrporo u crleA.f,Illero (ro,nroro) np]IBoEoB'

BeEeHrIe odbeKTa rerlecKorloM, oleparHBHylo I{HE}IKaUI{rc I{ flporoKoflxpoBaHl{e flofioxeH}Iq

TerrecKofia n rexylr1eft florperrrHocrr{ HaBetreH}Ifl. llognporpauMbl HI,I3Koro ypoBnff, Bbl[orr-

HeHHbre ua Ooprpane u Acceu6repe, o6cnyxmarcT acLIHxpoHHbIe [pepblBaEwfl., BbITII'IfieHI'Ie

reKyrrlero 3Be3EHoro BpeMeHr,r, npeo6pasoraul{e KoopAtl}Iar, Bblrluclreuve v' Bbltraqy KotroB

CKOpOCTIT r,I KOppeKUr,[r, BKTITOTIeHI{e r{ BbrKIIrOqeH[e [pI{BOEa, IIIIaBHOCTb IIOEbeMa CKOpOCTI'I,

lr3MepeHlle KoopA4Har TeJIecKoIIa, KOHTpOIb IIHTaHI,Itr, CTbIKOBKII, Hi,JrI{Ullfr II IICIIpaBHOCrI',I

uogylefi Ir orcyrcrBl,Iff yflopoB.
[Iporparvrrraa o6ec[eql,IBaer rloJrb3oBareJrlo clregylouue Bo3MoxHocrI'I:

1f ati6op neo6xogruoro o6rerra [o ero ]rMeH]I LIII{ KoopAxnarau (asnuyranbnblM I{rI[
gK B aTo pl,ItlIlbnrr rr,r) ;

2) ouruualbHoe IIo BpeMeHr,r [o3r{U}roH}IpoBaHLIe rerlecKo[a B ToqKy Har{ara BBeA,eHI'Iff

c rIcuoJIb3oBaHI{eM KaK 6rtcrJ,oro, TaK I{ cJretrf,IJlerd npraogoal
3) AegeuUe reIIeCKoIIa B TerIeHlIe 3agaHHoro olepaTopoM I{HTepBaIIa BpeMeHI{;

4) oneparuaxufi xotttponbHurt4ttwfi I'I ucflpaBHocT}I rvrogynefi CY,U;

5) nperparuenr.re ABlrxeHr.tfl rrpr{ Eocrr,rxenl{I{ y[opa uo rarcofi-nn6o xoopEnuare;

6) srccrpennyro (B oryqae neo6xoglruocur) ocranorKy rerlecKorla tro KoMaHEe ofiepa'

ropa;
1) nporoxoJrlrpoBaHne npouecca BeAeHr.rff Ha BHeIIIHeM Hocl{rerle. llporoxon ynpaBrleHllf,

,en"cro-nou (sarllcruocrb KoopEI{Har reJlecKorla r rercyuefi [orpeIIIHocr]I BeEeHI'Iff or
rpeuenn) perucrpl{pyercfi B BI{Ee $afina na BHeIIIHeM Hoc}Irerle.

. Ha puc,2 rroKa3aHa ynpouleHHas 6tox.cxeua [porpaMMbl )mpaBJIeHIIfl ED]IxeHileM raM-
' *"-r.rrr*ona. [IprnegeM KpaIKoe oTII{caHI{e ocHoBHbIx floE[porpaMvr (cY. pwc,2) ,

llognporpanrua ru6opa oGrerra rr pexuMa yrlpaBnefiIrf, no3Bollfier o[eparopy B E[I,uuro'

roBoM pexI.IMe au6parr o6rerr EI.E orcrlexllr,alur. nufu I{3 cnucKa r3BecTHbIx o6terros
(Cyg X-3, Her X-l, Cas 7.1, M0532 lr r.E.), rlr6o saEas a3llMyrarlbHbte I{JrI,I sKBaropl{zlrlb'

Hbre Kooppuarrt rpe6yeuoro ofilercra, [IognporpaMMa [poI'I3Bo4,Ir flpoBepKy Eocryn'
Hocrrr o6beKra Enfi na6nrogeHnft B HacrofiIrlllfi rtror*,reur BpeMeHI{ (z ( 90"), Oneparop

raKxe BBoMr xerraeMoe BpeMr Haqala I{ KoHUa BeEeH}Ifl I,I 3aEaer tpe6yerrarrfi pex}IM yflpaB-

nexua (rolrKo [o3]IU]IoH]rpoBaHr{e B 3aEaHHyIo roqKy, rIo3}IUI{oHI,IpoBaHI{e c [ocleAyIoIUHM

BeEeHr,reM, ro.rrbKo ,racosoJ aegeute or reKylllero floloxeHl,Ir rerecrona). TarNe pexulru
HyxHbr He rorlbKo B xo,4e ua6rrcgenufi, Ho LI rrpll [poBeAeHI{[ ncrl{poBoK }I peuIaMeHTHbIx

pa6or.
llognporpauMa BKJIIoqeHIIf, rrpl{Bola [poI'l3BoEFIr:
I) npirelxy Harrrrw,flrruraut4-n ua rpeftre KAMAK;
2) craprornft ronrpont Hutwt$ifr r{ r{cnpaBHocrr rrlogyneft cl{Hfe3aropa' KoppeKropa,

yflpaBrleHl{fi II PI{BOtrO M ;
3) rconrpom HarI[qLIr crbIKoBKI{;
4) ronrponr orcyrcTBr.rr yflopoB" B crylae HuIlurII{E yflopa flpoBepflerctr npaBl'lJlbHocrb

HarIpaBrIeHI.Ifl npegnoraraeMoro EBlIxeHilff (or yuopa) ;

5) ycranorxy yuparnxrcUr{x MoAyrreft s [cxoAnoe cocToflHl,Ie (rugaer 3HaK HarlpaBrle'

nua o6parnofi ca'rzw, HarrarbHoe gHaqeHEe [apaMerpa KoppeKUI,I[, pa3pellleH[e BKrloqeHu,

nprcoga);
6) oxlrovenre [p]IBoEa.
Bnlueonncannar npoueaypa [por.I3Boglrrcfl lro KaxEoMy I{3 KaHarIoB yrpannenux (aar-

MyT, 3eHLITHoe puccrO6rne). Ilpoaeprca HaIII{rMff I'I uotrpaBnocru uogynefi [poI'I3Bo4{TCf
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ASK-ER
Buoofl-6-oiiiilu 6-
MMa ynPaBneut

STARTER I

uffiL.+l
npxBo.*a I i

Iasrroz
lloguuyotxr-

I sr-ow

I n***
yaz
)ruPO. TRACKING STOPPER

poBaMe 6blcr-

PbrM nprBoIloM
lRauc
| .,,,,

leE8.
trBO,UOM [1 Beae Hlte trpI{BOAa

SUBAST
66ii6ixa aclHxpoH.
tulx trPePbBaHrfr

STARTIME
Blrtuclexxe rexy.
ulero 3Be3[Horo
BpeMeu

AZ
fIepeEoA 3KBaropff.
ubHblx xoopIIHHaT
B a3HM)AUbEte

TD
I'lepeaoq a:uvy,
TUbHbu xoopErHal
B 3KBaTOpUUbHlre

COORD
l,l3Mepeme xoopAx.
Har rerecKona

FASTER
Ynpaaletue 6rtcr.
pbrM trptrBo.[oM

VEI'
fhasuri no,qrev
ckoPocs

-qoRCAL
Pacqer x grt,uau
KOAA KOPpeXUB

VELOCITY
Brrllaca xo,qu
cxopocn

Moqylr KAMAX

Puc. 2, E:rox-cxeMa [porpaMMHoro o6ec[eqeHr,rs Cy.U

IIOCPEACTBOM KOHTPOJIfi NO TAfiM.AYTY CHrHIUIOB ''Q" I{ ',X" MATI,ICTPAJII,I I(AMAK, AgA:IOrUq.
Hyrc [poBepKy [pol{3BoEflr AI,IHaMI4rrecKr,r Bce [ocne[ypu]re rroArrporpaMMbr. B clyqae !,rc-
rIe3HoBeHI,Iff cTbIKoBKI4 I4JIU Hel,dcnpaBHoCTI,I MoEyJIefi [poII3Bo,4I,ITca BbIBo[ EI{arHocTl,Ipyrc.
IuETO COOoIqEHI,Ifl, SKCTPEHHA.fi OCTAHOBKA TEJIECKONA H BbIK[rcqEHI,IE IIPHBOEA"

llognporpauMa llo3urluoxr{poBar{nfi 6rrcrpulr rrpHBoAoM aKrr,rBr,rpyercs, ecrrr{ paccorna-
coBaHI'Ie MexAy rpe6yeMofi I,I reKy[lefi KoopMHaraMr,I xorfl 6rr no oluoft nsoce,It [peBbr-
ruaer 30, B rrE)rr.IBHoM cflyqae ynpaBrreHr.Ie nepe[aercfl Ha CfieAyrcUIyrc noE[pJrpaMMy,
[IognporpauMa IIE)LI3BoAI{T BKrIIoqeHLIe 6brcrporo fipr,rBoAa, rtoqle qero ocyuecrBfiffer
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rluKrrHqecKoe r{3MepeH[e KoopAr,tHar I,I orKrrroqaer IIp[BoA coorBercrByloluefi ocl{ IIo

Ilocrr{xeHllil yCJIoBL{f @, - Ao)< 3".flocre sroro ylpaBneHl'Ie nepeEaercff Ha lloArporpaM'

My rlo 3HuI,IO HI,IpO B aHI,Ifl Cn eAfl UII4 M IIpI'IBO rO M,

IloguporpanrMa no3HIIHoHHpoBaHHf, cneMIIlI{M IIpI{BogoM H 1lognporpaMMa qacoBoro

BeUeHInpafuralor cxoAHbIM o6pa3oM, B reqeHlle (i - l)-ro q[KIIa yflpaBleHl{fl no Qop-
Myle (1) Bbrrrscrrflercfl KoA cKopocru frfi i-ro UI,IKla yflpaBrleul,lfl lI BblAaercfi B MoMeHr

ero Haqiua. Oi.rrlr,rt,Ie 3aKJrloqaercs B ToM, qro AJII,ITerIbHocrb uI,IKJra yflpaBrleHl,lfi cocraBrlfler

Atr, - I c Arx so3HIILIoHI,IpoBaHI,Iff I{ Ar, = l0 c Erla qacoBoro BeAeHlItr. Ilpruuua orrl}lql{fl

r inegyrcueM, IloAflporpaMMa flo3urlr.roH]rpoBaHl,Ifl EeficrByer KparKoBpeMeHHo (n reue'

HI,I9 HecKorrbrux cexy'ng) B lrepl,toA, HerrocpercrBeHHo flpe[uecrBylouufr MoMeHTy HaI{aJIa

na6lrogeHuil, rroAnporpaMMa qacoBofo BeEeHI,Ifl - Ha rlporflxeHlll, Bcero fleplloAa ua6lrc-

AeHr,ril o6beKra. Perflcrpaur,rfl qepeHKoBcKr,Ix BcIIbIIIIeK B xo[e Ha6[IoAeH[fi Ilpoll3Botrltrcfl

Ha roi xe 3BM CM-4 tr flBrrflercfl ocHoBHbrMnorpe6lrreleM pecypcoB gauHofi 3BM (npeNae

Bcero [poqeccopHoro BpeMeHLI). Cyrrrrrlapuoe flpo[eccopHoe BpeMrI ollHoro III'IKIIa yflpaB'

JreHr,rfl (r,r3MepeHxe KoopAI,IHar rerrecKofia, ilpegBblqllclreHlle Koop[,]lnar o6beKTa I'I cKopoc-

Tr.{ ero r{a MoMeHr Har{aJIa cneAyrcuero uHKrIa, Soprrrxporaurle Ko[oB cKopocrl'I ]I KoppeKuI'II4

r.r Br,rAaqa ux sa KAMAK) cocraanae"r r = 170 Mc. flo3roMy B apoUecce qa@Boro BeAeHHfl

BbrrrorrHffercfl yuroBrre r 4 Atu, r.e, [porpaMMa flpaKrl,IqecKfi He 3arpyxaer Ilpoueccop lI

reM caMbrM He co3Eaer rroMex EIrfl per[crpaUutr qepeHKoBcKI,Ix BcIIbIlueK (npuoputer npo-

rpaMMbr ynpaBfieHr{fl ABI,tXeHlteM 3a[aH 6onee HI,I3KI,IM, qeM [plloplITeT npofpaMMbl pe'

rr,Icrpauuu Bc[blureK). B ro xe BpeMrr npLI Arll{TenbHocrl,t qI,IKrIa ylpaBrIeHI4rI B lloAnporpaM'

Me rro3r,rulroH[poBaHrrff Af,, = I c npoUecc tro3I,IIIHoHI,IF)BaHufi crleAfuIlIM rlpl{BoAorvr (npax'
rr,rqecKll 3-5 ulrxnos yupaaneHua) flporeKaer AocraroqHo 6rtcrpo.

llognporpauMa BbIKnIoqeN{IIf, [pnBoAa rlpoH3BoAxr cHI{xeHHe cKopocrll [o Hyrlr c nocfie-

AyrcuLIM Bbr KJIIOqeHI'IeM npI'IBOAa.

H: uoguporpaMM HI,I3Koro ypoBHf C]IeEyer yIIoMrIHyTb noA[IporpaMMy IIIaBIIOTo IIo[5O

ua n c6poca cxopocru. flocxotrxy MoHrHpoBKa rwteet 6orrurofi tutoueur I'IHepUt{u, ueo6xo-

E,anao ,ri6.rurr cxaqrcoo6pa3noro lr3MeHeHI,Ifl cKopocrl{ EBI{rareJIfl. Ilognporpavrua o6ecue'

q[Baer LI3MeHeHI,re nugaoaeuofi Ha ABr,rfarerlb cKopocrl,t c ycKopeHl,leM, He rIpeBbIluarcuII'IM

no a6corrctHofi gelr{.Mne HeKoroporo Qr,rrccrporaHnoro 3uarteHfifi npu lto6ou xapaKrepe

3aBr,rcr{Mo crl,l aagauaevofi cKo po crH o r B pe MeHI'I'

3, llorpe"rlxocrn seIeHHf, CYA

Onnrr axcrutyara;g;4vl paccMorpeHHofi rltrue c[creMbl [oKa3iul, qro, HecMorpa Ha 3Haqu-

renrsrrfr (go l") lro{rr a peEyKropax rerlecKofia LI HepaBHoMepHocrb MoMeHra rpeHI'LE IIo

o6opory, I1orpeIIIHOcTLI HaBeEeHI{fl I{ BeEeHI{fi TeIIeCKOna He [peBblualoT BeIIIqI{H, IIO]IO.XeH-

Hbrx B ocHoBy rrpoeKTr.rposaHr.Is CY.II,, Bnuxxne rro$ra ro ocE 3eHI,ITHoro paccroflHrlfl yMeHb-

LueHo 3a cqer HeKoroporo pas6arauca reJlecKo[a, qero, K coxaJIeHI'Ito, B cl'Iny KoHcrpyKTI{B-

Hbrx oco6eHgocrefi Helrss cgeJrarb A,[ff a3l,IMyra[rsoft oclt. MarccutrralrHar cKopocrb PeEe'

Hr.{fl rro 3eHr{rHoMy paccroffHlrro He flpeBblluaer BelI,IqI,lHy cosg (9 - ul[pora Mecra ycraHoBKH

renecroua), rroaroMy CAY seuurHoro paccroflHua pa6oraet B orHocI{TeJIbHo funee [erKI'Ix

ycJroBr,Ifix, .IeM CAY a3I,IMyra, u r g,alrHefirueM He paccMarpl'IBaercfl..- 
lpaqrru crcopocrefi rd3MeHeHr.rfl a3r,rMyra Hocsr 6onee cnoxsufi xapaKTep, cslgauHrtft c

oco6iuuocrsMg fByxocHofi uourupourlr rerlecKona, o qeM yfioMlIHiuIocb BbIIle. 3ru oco6eu-

Hocrr,I KacarcTcrI oKpecrHocrefi ro,Ixl,t 3eHr{Ta, rAe a3llMyTzllbHafl cKopocrb pegKo Bo3pacraer'

lpI,IHU Maff MaK CI,IMaTI bHo e 3HaqeHlle B Mo MeHT K yrIbMI{HaUI{!1.

Ha puc. 3 upunegexu pe3y[brarbr pacqeroB LI cleqfiilrlbHo rlpoBe[eHHoro 3Kc[epl{MeHra

Arrf MHlrMoro o6rerra, KylbMlrHtrpyrcUero ceBepHee 3eHI{Ta c 3eHuTHbIM paccrofHl{eM

0,27o, Ha puc, 3, a pacqerHbrM flyreM [oKa3aHo, KaK l{3MeHflercfl oruu6xa IIo a3I{MyTy

np1a flpoxoxgrnr, *iprrofi soHu raK]4M o6rertotut, co[poBoxAaeMblM HAealrnofi CAY

11o a3I,IMyry, tluercuteft orpaHllqeH[e lro MaKcI.{MaIIruofi cxopocrl'I Ha ypoBue 84,1 pag (uro

coorBercrByer pealruoft CAy). OEHaxo Hac llHrepecyer He, co6crBenuo, norpellrHocrb

HaBeAeHr,Iff TerlecKorra no rcarcoi.nu6o ug ocefr, a orKrIoHeHI,Ie orlTlrqecKofi ocu tenecrcona
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o / A, epa|

-/0/2 ,1 !
t, nutt

Puc. 3, Ilorperurocrr HaBeAeHI,Ir ro a3u-
rayty (a, 6) o xaprrmnoft mocrocrn (a, a)
npu [poxoxAeur.llr o6rexroM ToqKu KyrE-
MI{HaU& c z =0,27"

ar a - pacqeruue, 6, e - or(cnepuMeuTalb
Hbte Kpl|able

hrc. 4. 3asucrrMocrb florpeurgocrn HaBe,qeHu,
oT qacoBolo ylna IIpL npoxoxAeH[u qepe3
MepuEaH o6rexta Cyg X-3 (6 = 41o )
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or HanpaBrreHr{ff Ha o6xeKT. 3ra rennqrua .r rtpu I{3BecrHbIx Ilorpelllnocr.flx no xaxroft
rc oceft MoHrI{poBKI{ AAu Lz Moxer 6urr suwlclena cJIeEyIo[$u o6pasou:

x= arccos(covcos(z+Az)+sinzsin(z+Az)cosA/4), Q)

t1e A u z - ticrvtnubre a3r{MyTarrbnbre Koopg[Harbr odbeKTe Llgprenerus sroft Be[[ttrIHbI
npn rrpoxoxfeHr.M co[poBoxgaeMbrM oObeKToM ToqKH KynbMfiHawtu [peEcraBJIeHbI Ha

prc. 3, s lIpll EouyueHuu, qro Az = 0. Vla p].ilc,3, a, e cneLyer' qro, HecMorpf, Ha 3Harlllrerlb'

Hyrc norpeunocrn Ar4, orKJroxeHr{e oilTr.IqecKofi ocl{ TeJIecKorIa or Ha[paBrIeHI,Ifi Ha o6rercr
He [peBbrr[aer - 10'. Ha puc. 3, 6, e [pr{BegeHbr gKcrlep}IMeHranbHo I{3MepeHHbIe norpeu-
uocu Ard. il x Ha o[gofi r.r3 MoHrrrpoBoK rerlecKorla. Xoporuee coflraclle pe3ylbraroB pacqe-

ra c 3Kcrrepr,rMeHroM rroErBepxtraer npaBlulbHocrb IIpOeKTI{pOBaHLIf, cY.[ U ee pa6o_tU.

Ha puc, 4 upuaegenu florperrrnocrb x, Bsflrafl. ]I3 rlporoKola Ha6rInAeHLIfr o6terra Cyg

X-3 (6 = 4lo) a cenra6pe 1990 r., KyrrbMrrnupoBaBrrrero B z = 3,7o. Marcruaannafl no-

rpellluocrb - lr5', Aocrl,IraBlllaffcfl B MoMeHT KyJIbMI{HauuI{, flBrlffercr necytuectaenHofi

Ejrs ren.crona IT-48, HIfl Koroporo EoIIycrI'IMafl oIItr'I6Ka Moxer cocraslstr - 5'.
B saxnnqeHr.re aBTopbr Bbrpaxaror npr,I3HareJlbHocrr A.A. Creuauruy 3a rlocroflHHoe

BHr,rMaHr{e rc nactorIueft pa6ore.
Hoz6pr. l99lr.
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O BO3MOXHOCT}I IIOBbI[IEH}1fl 9OOEKTI,IBHOCTI'I PETI'ICTPAIII4I'I
BCTIbIMEK TAMMA-TEJIECKOIOM TT.48

IIYTEM I,ISMEHEHI{' CXEMbI TIPEIBAPMENbHOTO
OTEOPA COEbITHft

n.JI. 3rtcxmr, B.I. Itluron

paccuorpena Bo3Moxtrocrb trpuMeueurfi pasJluqnbrx cxeM cl{creMbl npeABaprlTerlblroro.or6opa co6rr'
rui EM ycranoaxn IT48 Kprrrvrc,r<ofi acrpo$uswecxofi o6cepaaropuu. llorasano, uto s(pt[ertrrBHocrr
peruClpaquil raMMa-BcIIBIIIeK 3a ctleT TI3MeHeHI{a 3To[ c[cTeMLI vroxer 6rrTbyBerIFIeHa r 1,7 para,a npu
rrpuMeHeHI'I[ KpldeprreB ot6opa rauua-rBauToB B 2-2,6 paga.

ON TIIE POSSIBILITY OF FLASH REGII|TRATION EFFICIENCY FOR THE GAMMA.RAY

IELESCOPE GT48 BY MODIFICATION OF THE PRELIMINARY SELECTION SYSTEM,bY YU.L. ZYS.

kin, V.G.,Sftitoy. System for the preliminary selection of events gamma-ray telescope GT-48 of.the Crimean

Asirophysical Observatory is coniidered. It is shown that ttre efficiency of gamma-quanta registation inc-

reas in - 1.7 times. Using selection criteria it is possible to increase this efficiency in 2-2.6 limes,

.ILua ga6nrogenufi KocM[qecKoro raMMa-r,r3rryqeHl{a cBepxBblcoKux eneprnfi Hau6olee

coBpeMeggbrlrrd agnsrcrcfl ycraHoBKr{ c MHoroKaHuIrIbHbrM}r cBerorIprIeMHI'IKaMIt, Ha3bIBae-

Mbre raKxe raMMa-rerrecKorraMl{ BToporo rloKoneHltr. Taxue ycraHoBKI{ uo3BoJlflIor He

TorrbKo perucrplrpoBarb caM $arr uepenroncroft BclrbrruKl{ IuupoKl{x arrrocQepurtx nlranefi
(IIIAJI), [poucrueg,rrreft B HaupaBfien]rr{ uccrregyervroro oSterra (vro xapaKrepno ErIfl raMMa.
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TerIecKorIoB rlepBoro rIoKoJIeHI,Ifl), Ho rI faBaTb MaTepr.rafl Allfl. a:ftailr4sa ee [3o6paxeHr4ff
c UeJIbrc BbIneIIeHI'IE BcIlbIIIreK, uHI,IUI4upoBaHHbrx raMMa-KBaHTaMu, Ha +oHe BCIIbIIJIeK oT
KocluuqecKlrx ryqefi (KI), l{g renecrorroB raKoro rr{rra Ha ceroAuflrurlrfi ,r1em 3Kcflnyaru-
pyrcrcff ycraHoBKI{ O6cepaaropr,ru nu. Yuunra Il], Kprrrvrcrcori acrpoSnon,lecrcofr o6cep-
Baropr,rlr [2] , Haurnaercs 3Kcrrq/ararlr.rf, ycraHoBKr roiua6oparoprar.r HBGRA t3] .

I'IccneEosaullfl [ocrIeAHI,Ix ner [4] rroKa3arr[, uro o$$exruBnocrb perucrparlfi]r qepegKoB-
cKI{x BcnbIIIreK IIIAJI rarvrrr,ra-TeJlecKorloM BToporo rroKorreH}r.E BecbMa cyllecrBenuo 3aBI,r-
clrr or rrapaMerpoB cBerorrplreMH}rKa, ilpex,qe Bcero or ero yrnonofr afieprypbr r,r pa3Mepa
.s'Iefrru. Cyulecroeuroe BrII,lffHlIe oKa3brBaer ucilcrewa fipegBaplrrerrrroro or6opa co6rrruff,
ocHoBy roropofi cocraBrlfler cxeMa con[agertrfi, ar,rpa6arrrna$ulafl Macrep[MrryJrlc, 3anyc-
Kaloufifr upoUecc perlrcrpau{I{ ttso6paxeuux BcrrbulKll TerrecKorroM. 3ro cnssaHo c reM,
rrro ecll{ pa3Mepbl .EqeeK cpaBHI,IMbr c xapaKTepi,rcrr,rrrecKr,rMu pa3MepaMu uso6paxeunfi scutr-
IueK, To cl{creMa lpeABapllTenbuoro or6opa (cxerraa coauageHrnfi) 6yger rruarb Ha Bepo;rr-
Hocrb perucrpaUuE BclrbIIIJer. Eonee roro, [ocKorIbKy pa3Mepbr raMMa-BcrrbrlleK l,r BcrrbrrrreK
or .flAepHo'arrltaHofi KoMrIoHeHTbr IIIAJI B cpe[HeM pa3nuqarorcfl, To r,r Bbrrrre]Ia3Baggafl
cGleKUI,ItrMoxerfipoffBnflTbcfl IIrrfl H]rx B pa3goft creuegu, rrro BJrrllfier na o$(lerrnBHocrb
rIpI{MeHeHI'rfl TeJIecKorIa glx or6opa ravrua-co6urufi. Pasynaeercff, qro oror $arrop t1poflB-
rLfierc.fl u paeHofi crerIeHI,I AJIfl pa3nl{llnblx ycraHoBoK B 3aBrrcl4Mocrn, B [epByro oqepegb,
or pa3MepoB s'IeftK}I cBeronpueMnuxa. B raMMa-rerrecKoue Kpururcxofr acrpo$lrsl,l,reixofi
o6cepnaroprur lT-48 upurr,reser 37-r<auanrHrrft cseroupr4eMur.rK c parrrlepou auJirrr.r 0o,41.
XaparcrepracruqecKl'Ie pa3Mepbr qepeHKoBcKrrx BcrrbrrueK cocraBJrfiror corrracHo AaHHbrM
pa3trutlHbrx pacqeroB 0",4-0",5 Anff rrporogos u0",2-0",4 Errrr raMMa-KBaHToB. Erusocrr
grux Be[[qr,IH MexEy co6ofi yxasuBaer Ha ro, rrro BJrr{ag}re cucreMbr [peABapr,rreJ]bHoro
or6opa Moxer oKa3arbcfl cyuecrBeHHbrM.

Iauua'relecron IT-48 B orrII4qI,Ie or ycraHoBor rogo6uoro rr,rrra He ,rBrf,ercs. egnrofi
KoHcrpyKIII'Iefr, a coctot'tr I,I3 EByx He3aBlIcLIMbrx cerqlrfr, B cBoro oqepetrb cocroflulr{x r,r3
IuecrI'I srIeMeHTapHlIx reJlecKolloa (rraogynefi), a Soxyce Kax,qoro r,r3 Koropbrx Haxo4flrc_fl
cBeronplleMEnrcu' l2l. 3ra roucrpyl(rllBuas oco6euuoclr IT-48 (vrogynbgocrb KogcrpyK-
rytu) nosron.Eer MeHETb cool'Horuenr.re KoJlr.rqecrBa cBerolplreMgl{KoB 

"rngrro.o " 
ynirp"-

$roneroaoro nsnyuenufi, a raKxe Merrrrb cxeMy cr{creMbr rrpeABapr,rrerrr,Horo orOopu, C
yrleroM I'IMeloulllxcfl 37-raganrgrtx cBero[pueMu]rKoB Br.r,Er,rMoro u3rtyqerllfl nepBoHarraJlb-
I{o cucTeMa flpeABapl'Irernuoro or6opa Enff Ka)K,rlofr cerqlru r]brurrr[ela c:retryrcIllunr o6-
pa3oM.

Curgaltt Tpex cBeronplIeMHI,II(oB Br4Ar{Moro u3nyqelat (rpr,r caeroup?reMur.rKa ynbrpa-
Suolerororo LI3ryqeHI'Ifl B [pe]rBap]rreJrbrroM or6ope He yvairayror) crnagrlsuria, n*
KaHaJIbHo tta 37 nuseiilltlx rpexBxo,qoBbrx cyMMaropax, flocre qero 19 cr4rHaJroB or uegr-
parlbHblx KaHanoB cBerorIppIeMHIrKOB locTyrraror Ha MaxoplrrapHyro cxeMy oouuageuuft
[Byx r,r3 19 uns, nrrpa6orru Macrep-r{Mny:tca, 3ro.cyrqecrByrouufi nupraui (eapuaur l)
clIcreMLI flpe[BapxrenrHoro or6opa, c Koropofi nponognnncr ua6ruogeuua, Paccvrorpulr
Epyrue Bo3MoxHocrrr rrocrpoeHrlfl cr{creMbr rrpeABapHTenr,roro or6opa.

Bapuaut 2. lnx c[rHaJIoB 19 qeurpannubrx Ka[IarroB rpex cBero[pr{eMn?rKoB Br,rgr,rMoro
I{3iIfIeHI'LE ltuuefraoe cyMMHpoBaHI{e 3aMeHflerc.rr Ha Jlorr4r{ecroe yrrtloxeuue (rpexaxogo
BbIe cxeMbl coanagenufr) c nocne,qymul,IM rloruqeeKr,rM crroxerrreM nofiyqeuHux-19 cllrsa-
roa. Pesymrupvrcuruft ctarsan 3TLIx oflepaq]rri upegnaaHa,rer AJIB 3anycKa Macrep-r4Mnynbca.
3Eecr u ,qaJlee I{3MeHeHI,rr{ crpyKTypbr Kaciuorc.a rorrbKo cr4c'reMbr rrpeABapr,rrenrgoto o16o
pa trpil Her.r3Meuuocrlr nnsefigoro rpar(Ta perucrpaq]ru.

Bapuaut -1. AHanoruqerr Bapr,ragry ,1, Ho u coBnalleHr,rffx yrracrByrcr uce 37 KaHarroB l1o
cxeMe 2 us 37.

Bapuanr 4. AHanor[.reH BaptraHTy 2, pacupocrpaHeHrroMy na sce 37 KarraJroB.
Paccuorpesnb_Ie Bapltaurbl uocrpoenua cr{creMbr flpellBapr{relbgoro or6opa Anfl raMMa-

TerlecKorla IT-48 npegcraBrl.trIorca HaM ecrecrBessrr.u (xirt u He eEr,rHcrBeHHo Bo3Mox-
urrult) ' Huxe [poBeAel{o cpaBHeHI{e o$r}exruauocrr{ per[crpauur4 raMMa-Bclb[ueK c [p1L
MEHEHI,IEM YKA3AHHbIX BAPTIAHTOB CI{CTCMbI IIPEIIBAPI.ITENTUOrO OT6OPA.



MeroEuxa [poBegeHnfl pacrleroB

B Kaqecrae MeroAa r.IccJle4oBaHra.fi 6r,rro nu6pano MoHTe-KapnoBcKoe MoAenupoBaur,re
trpoqecca perlrcrpau.r[ raMMa-TeJrecKonoM qepeuKoBcKofi Bcurnuxu B 3a!,aHHoM r4nrepBa-

Jre [apaMeTpoB,
3gecr vrr yKaxeM ocHoBIrbIe [oflyureHr.rfi, rlpr,IHrrrbre B MoAen[poBart4t4, Aerarlbaoe

o[ficaur{e Koroporo MoxHo nafrru [5] . B rcaqecrae Mo[eJrr4 uso6paxeuux uepeuxoncrofr
BcnbuuKr4 rlpllnrrro [ByMepuoe rayccoBo pacfipetreneHr,re trpKocrl,r e Soxamrrofi uoc-
KOCTI,I:

r r*>'tl ,

tBe x, y - KoopEl{Harbr B cucreMe, rexaurefi a $oranruofi mrocKocrlr rerrecKoua. llpuue-
I{tlMocrb rarcofi naogeru o6ocfiosaHa r [4] nyreM conocraBrreHr,rfi c EaHHbrMu ua6ruogesnft.
B uogennpoBanur{ yq[rbrBaJrlrcb crre,qyrcque $axroprr, BJrlrarcrrrue Ha trporlecc perr{crpa.
wu:

- reouerpnu cBeronpfieMsr{ra (pasrvrepu r{ crpyKrypa rveer);
- Sononoe cBeqerrre noworo ne6a;

- $ryKryaryu rmcna SorosrexrpoHoa, an6rraeMbrx c Qororaroga;
- EI,ICKpem3aIS{fl gneKTpHqeCKOrO C}rrHana;

- orpagrl.reunocrb Er.rnaMr.rqecKoro grlana3ona penrcrplrpynqefi annaparyprr;

- aJrropr{TM nupa6orxn Macrep-r{MrryJrbca c}rcreMofi upe4aapurerrbuoro or6opa.
Mogenuporanue upol{3BoElrlocb cnegyrour.IM o6pasou. .[nn raxgofi BcrrbrruKrr c uo-

Morrlbro regeparopa [ceBAocJryqafinrrx qucen pasbrrpbrBaJrlrcb:
a) noroxerlle ueHTpoI{Ea ueo6paxennr (xqinp, ./oinp) raKuM o6parou, qro6rl ro,rxtl

xoinp, /oinp 6rrrm paBHoMepHo pac[peEerreHbr B QoKalbEoft rurocrocrrl
6) npogonrHufi a; r,, u floflepeqHbfit binp pa3Mepbr BcrrburrKr{, AJIf, KoTopbrx 6rrno npunr-

TO EByMepHOe rayccoBo pac[peEeJreH]re;
r) oplrenTaul{fl BcnbII[KI'I ginp, .n3orpon6afl AJIff rIepBI{rIHbIx [PoroHoB I{ op[egTupoBag-

HAA HA NOJIO)I(EHI'IE ICTOIIHI,IKA EIIA IEPB}IIIHbIX TAMMA.KBAHTOB;
r) cyrnrr.,rapunft cserogoft noroK Bo Bc[brrrrKe {np, r{r"reroqr.rft crenenroe pacflpeAerreur.re

c noKa3arerleM, paBHbrM rroKa3areJrro cnertpa KJI.
flo gruIvr BerI[lMHaM Bbrrlllc]rsercfl cserosofi ttoroK B KaxEoM KaHa]re cBerortprIeMttuKa

c yqeroM Qonoaoro cBelIeHI,La HoqHoro ue6a, uooreueropa3brrpbrBarcrca$ryrrya]{luuqr4cila
SoroonertpoHos s OOV, Enf Koropbrx 6uno flpr{HflTo [yacconoBo pacTrpetreJreHne, llanee
MoEeru{pyercx paSora cxeMbr cosnageur.rft. B pesyntrare MogerrlrpgnaHrr un$opMarlr{E o
raxgofi BcrrbrruKe r{Meer Br{E ra6opa aMnrrr.rryE A1, i = 1 .,. ff, rEe j - HoMep KaHatra cBero-
rIplIeMHlIKa, .try' - uonnoe q}Icflo KaHanoB, trro uEeHTI{rrHo unsopuarll.ru o6 nao6paxenun
BcnbIrIIKI,I, nonyuaevrofi .B pealbnbrx na6mogeHnrx,

lloryuernufi na6op auunuryA cr.rrga[oa {Ai} aanrercr MoEeJrbro nsoSpaxenra qepeu-

roscroft BcrIbIrrrKI,t, 3aperl{crpl{posarHofi raMMa-rerrecKorroM. .I[,anee aunnnryEbr{ Ai} oG
pa6aruaarotcr no [poqeAype, uorlxocrbro uAenr]r,rHoft o6pa6orxe peanbnbrx co6rrrufi
(acnrrurer, [oflyqerHbrx s Ha6mogerrflx). Cnauana [polr3Bog]rrcfi npeEBapr{Teilbnafi. ceneK-
IpIE AaHHbrx. Or6pacuaa:otc.r co6rrrrr:

a) uuercuue Mar(cLIMUIbHyIo aMIUruryEy B KaKourrulo us KaHaJroB, [pr,rnaEnexaruux
K BHerrrHeMy KoIIbI{F cBeTolp}reMH[Ka;

O uuerouue "3aIlKar[BaHI{e" xorff 6u u oguona }I3 KaHarIoB (arrannuryga Bbrrue MaKcLr-
rraarsofi gra npeo6pasoBarerlfl sapag-rog) ;

a) a roroprx cyMMa aMnlrr{ryg 5 A, ,r*unercoropofr nopororofi.
i=l

.{na orcelercr[poBanubrx co6rrrrft Bbrrrr{cfitrercff nonnrrft na6op napauerpoB Bcnb[ireK,
T.e. q[cJIoBbIx xapaKTepLIcrLIK ux pa3Mepa, $oplranr, [ofloxeHr,rr fi opI{eHTaIIuu tro [tsBecrHbrM
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Qoprrrynaru [4]. OxonuareJrbno gnx raxg,ofi rlMr{rr{poBaHnofi "saperucrpnpoaannofi"
BcIIbrrrrKrI Mr,r no4vrlaeM ee npoAonrHblft aoul u nouepeuHrrir bori- pasMepbr, opI{eHTaryIoH-
urrft yror goutr troJroxeHr{e ueHTpouga uso6paxeHr{rr B KoopEr{HaTD( cBeTo[p]IeMHI{Ka
xo out, ./o out I{ pffE napaMerpoB, cBfi3aHHblx c lloloxeHlreM I{ optIeHTaIIUeft BCIbIIIIKU OT-

Hocl{Tenbuo uofloxenl{ff Ha6mogaerraoro raMMa-r{crorrH}rKa: DIST, AZWIDTH, PROLENGTH,
Mrss [6],

Burueouucauroe MoAenupoBaHlre 6rrno upoaegeno Ha 3BM CM-1700. B ra.Iecrse xapaK-
repucruK ronrperuofi ycrauoBKr.r 6rrnu npuHxTbr rrapaMerpbr raMMa-Teflecrouoa IT-48
KpAO (nnoruaAr 3epKUI,. Ar.raMerp cBeronpr{eMn}rKoB, reoMerpr{E cBerosoEos rr r.E).

Bu6op rropora cpa6amtraxux crrcreMrl npeABapnrellrxoro ot6opa

llopor cpa6arrpanur crircreMbr [pegBapnrerrruoro or6opa Bn6upaerct ucxoEff ]I3 Eorlyo
ruuofi qacrorbr perhcrpauun crryuafturx co1:,itr'nfi, Bbr3brBaeMbx ocBerueuxocrrro OOY $o
HoBbrM cBeroM Horruoro se6a; llocronbKy cKopocrb cqera co6ulnfi ErIfl ycraHoBxu fT-48
cocraBJrrrer - 1 c-1, To rrpu pactrere rropora cpa6arrnaHufl crleEyer opl{ellrllpoBarbcs Ha
qacrory crryuaftHru cosnatreuuft ne 6oxee ry 

1 0-4 c- I .

Haf,gerrr Bbrpaxenr.re trrts qacrorbr crryuafimx coauagesufr gns IT-48 co cxerrofi or6opa
no Bapr{anTy 1. Eurw Qouoroe cBeqeg[e Holruoro He6a 3a BpeMf, r o6ecuequaaer B cpeE-

Uervrz r$OrOgIIeKTpoHoB, srr6l{saeMrlx c KaroA,oB O9V, ro BepOfTHocTb Toro, tlro 3a 9To

BpeMf, 6yger uoryueno n SorosrreKrpoHoB, pauna (cornacno pac[peEerleul{rc llyaccoHa)

P, - @nlnl)e-n.

CneAosarenrHo, qtlcflo <[nyrryaurfi c aMurlrrygofi n QoroereKTponoB sa 1 c cocraBLIT

f ,6y =r-rPn
rfucno Snyrryauuft B ceKyHEy c aMrurr{ryAoft, ue ueuDulefi n, parno coorBercrBeuuo

l-
f (rn)= f, ,?rr,.

Hacrora oryuaftnux cogna,qenuft B EByx KaHarID( rlpll groM cocraBrlfler f , =2rf2(> r) [9].
Yullrrlaar, sro coBflageur{fl Moryr npolraofiru MexEy nrc6rrrru EByMff rs 19 raHanoB, oKoH-
qarerrbno uMeeM pacllernylo qacrory cnyuaftnrx cosnaEenfifi

(1)f, = ?-clru ( !*.r-,), .

.[,na ycranoaxu IT-48 grr{ BeJlr{qrtr{br r{Meror crregyroul[e 3HaIIeHuE: Am{Terlbuocrb crpe
6ar =20 Hc, cpe,qHee uucno QoroerreKTpoHoB sa sro BpeMsfr x 2, nopor cxeMbr coBnaEe-

suit n N 13 rloroonerrpogoB, orKyEa fz N2.10-4 IU. AnanorruHo rrpn rrplrMeneHl{Ir

cxeMbr or6opa no BapHaHTy 2 pacletnas. qacrora cnyuafiHrx co6rnufi cocrarnt /3 =
- 3r'f'(1nl?fi ,r111X,

fr=acyD (+"-n')r. (2)

31ecrzr -3narreHle[oporaErrtrBapr{aHTa2,fit =iL3, TaK Karc B Bapr{anTe 2 sa xaxgrrft
Karlan [orraAaer cBer or 3epKarr BTpoe MeHbrrreft nnouaEr.

llocrconrry a Sopvryre (2) unex (:= r-") ( 1, ro rplr paBHbrx sHaqenuf,x nu nt nony-
n!

.u{M,F3 4 f21 r.e. Ilplr oA]rHaKoBbD( Iloporo( cpa6arrrnanrx qacrora cnyuafixrx cpa6arrma-
mfi Enx rpexKparnblx coBna,qenllft suaturenrno HI,Ixe, qervl Afiff EByKparHbrx.

CueEoBarenrno, Bo3nuKaer Bo3Moxfiocrb nonn3rfrb rloporu cpa6arrnaunx nl. nocraBils
ycnotne f s Nf 2,rlon!\rttt nr =7 rloroonerrpoHos ga 20 Hc.

Anaaoru.lrrbre Ebrpaxegurl nerKo rlorryrmTb u ErIfi aapuaxtoa 3,4,
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Peoynrraru pacqeroB

Mogennponanr,re no Bbrrrreofl[causofi cxepre 6rmo nporeEeno Errfl Bapr{auroB 1-4. ilnx
Karqoro Ir3 HI,IX 6rrno pasrrrpauo no 10 000 co6rnufi: 5000 acnrmeK or rrepBr,rqHoro npo-
rona u 5000 or nepBI,ItIHoro raMMa-KBaHTa. lnn KaxAoro Bapr.raura 6rua uaftgenb sasucu-
Mocrb Bepoflrgocrr.r peu{crparyru Bc[brrrrKlr or areprrrlr nepruuuoft qacrr,rubr. [Io oroft gas[-
cI,IMocrI,I oflpeAerlf,rlacl oQ$erruanaf, noporoBaf, oHeprr.rf, IilAJI. Pesynbrarbr rrpr.rBegeHbr B

la6.r:, 1. B nocneEgeft ee crpoKe flpr,rBeEenbr 3naqenr,rs oxr,rEaerrofr oruoclrrerrbHofi s$Qer-
:[I,IBHocrr,r perlrcrpauuu raMMa-KBaHroB 

-,1(r=_e. 
HopMupoBarnbre Ha eQ$exruauocrb Bapr,ras-

ra .1, 3Aecr e$Qexrnnrocru Q =N,l t/ Nr!rw y'y', - uncno perlrcrpr{pyeMbrx raMMa-KBaH-
ron , 

y'y'o - qr.rcJro perlrcrplrpyervmrx uacruq KJI) ,

Ta6nuual

KparHocrB coBna,qertrfi

IIepBuqHa, qacrnua

SOOeKTtlBroff nop oroBas gHepr[r,
foB
Oruocuterrnar s$oer(TilBHocrb

19

2 rn6rx
P^t
2,'t 1,0

1,0

19

3 oAHohMeH,

p1
4,3 1,4

1,28

5t
2 rEo6rD(

p
,o

3'7

3 oauouueu.

p1
4,5 1,0

1,66

"l

0,9

1,33

Anar[s ra6n, I noKa3brBaer, rrro [pr4 rrepexoEe or Bapr{auTa 1 rc rapnaury 2 orepreruuec-
Kr{e floporn Bo3pacTarcT. oEsaxo npr.r 3ToM rropor Enf, [epB[r{Horo [poToHa Bo3pacTaeT

3HaqI,ITerIbHO Cl{trbHee, rIeM EJIg rIepBI{rIHOrO raMMa-KBaHTa, AHaIIOrnqHAfl. CwryAl{.u8 l{Meer
irecro r,r Err.fi [epexoEa or BapuaHTa 3 K Bap[aHTy 4. CnetroBaTenbro, [prr [epexole oT Ba-

pr{aHra ,l x rapuaHry 2 (nr,n or -, K 4) s$SerrrBHocrb pa6orlr ycraHoBKI{ IT-48 rvroxer
BO3paCTaTb, nOCKOJTbKy rrr{Crro perrcTplrpyeMbrx raMMa-rrHBHei yMeHbrrraeTcfl B MeHbruefi
cTeIIeHII, rIeM rII'ICJIO per[oTp]IpyeMbIX flEepHbIX ItlAJI.

llpu uepexoge or Bapr.Iasra ,l r BapLIaHry 2 oQ$erruaHocrb Bo3pacraer B 1)8 paza,
orBapr{anra3raapuaHry 4-Bl,25pasa, orBapr,rarra,l raapuaHty4-B 1,66pasa.Bu-
ruecKa3anHoe ornocl,ITcfl K "co6crBenHofi" aQQerrr,IBnocru pa6orrr TerlecKona, r.e. r ga6-

ruoEeHuflM 6es upurvreHenna or6opa raprua-co6rrrnfi .

OgHaro Efifl Ha6[roAeHrfi, nponoElrMbrx c rrpHMeHeHueM r<prrrepr{ee or6opa raMMa-rII{B-
Hefi,:Havenzx e$Qexruonocrl,I Moryr 6mrr orrtt,r,rnbr or rrpl{Begennbrx a ra6[, 1, uocrora-
ry oQQexruBnocrb [pr,rMeHenr{fl Kpr{repr{eB or6opa cyulecrBennefiurIaur o6pasoM 3aBI{cI,tr

or }r3MeprreMbx pa3MepoB lrao6paxeHnfi rcuurruer, a 3rI{ pa3Mepbr, KaK orMeqaJlocb Bbrlrre,
B cBoro oqepegb 3aBr,rcflT or pa6oru cxeMbr flpeEBapr{Terlrgofr cenerunr.

B ra6n. 2 npnregenu 3Haqenrfl :@rferrurnocrr{ rpr{MeHeHufl Kpxrepl{.q or6opa LENGTH
'pa3Mep rso6paxeuru BcrrbrrrrKlr uo 6orlruofi ocn) r AZWIDTH (asurvryrauruufi paauep
teo6paxeuux), 3rr 3uarrenr,rt, KaK r{ B ra6n. l, HopMlrpoBagu na co6crBeH}ryrc o@$erctr.rn-

rocrb rerrecKo[a Ana aapuanra ,1,

Oco6cr.

0lrncrH
Oezwlprn

'fa6tn\az

1

2,6

3,t4

t,28
3,8

4,55

1,33

3,4

4Ar

1,66

6,8

6,09

Ananng m6n,2 noKa3brBaer, qro:

1) npu flQpexoge or Bapr{arra ,l rc rapuaury 2 s$rlexruBttocrb upI{MeHeHtH Kplrrepl{eB

or6opa Bo3pacraer, npmeM Bo3pacraer traxe cr{Jrbnee, qeM co6ctgeHnas .s$Qerruruocrr.
To xe cnfaaeAJII{Bo I{ ArIff nepexoAa or Bapl{aHra 3 x aapuury 4;

2) aau6otee cr{Irbno Bo3pacraer eSQexruanocrb nprrMene$I{, Kpl{repren LENGTH. Ecnn
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.

EIIfl. cyUecrByloEeroBapI{&Hro 1s;1es6ola (/) oga H}Ixe, rIeM 366eKr}IB'ocrb KpIIrepI{.s
AZWIDTH, To qJIff BapI,IaHTa 4 ona nperocxopr rrocJregnroro. 3ro o6trcssercfl reM o6crofl-
TeJIbCTBOM, qTO IIp}I [epexole OT AByKpaTHbrX CoBna,qeHl{fi K coBrlaAeH}r.f,M B oEHo}rMeHHbIx
KaHarlax B perl{cTpl{pyeMbrx AaHHbrx yBen}rqfiBaercfl oTHocl,IrenbHoe coEepxaHr,re BcflbrrrreK
MaIIOTO pa3Mepa. 3rn gcnrrurru qrrrle BbI3BaHbI raMMa.[]IBHf,MlI, rIeM sgn6rrrrKu 65nturero
PA3MCPA, IITO }I IPIBOAI,IT K BO3PACTAHI,IIO SQQETTUAUoCTI{. OEHaKo nIIfl TaKI,Ix BCIIbIIIIeK
Toquocrb l{sMepeu}Iff opl{enTau}Ionnoro }r, KaK crregcrBile, a3l{MyrilJrbnoro yrrroB nusxa [5] ,
rlosroMy rpurepufi AZWIDTH ucnorlb3ylou[fi KaK pa3Mepbr, raK ]I op]renraq]rro BcrrbrrrreK,
oKa3brBaercfl He croJrb ss$exruaen, KaK Kplrrepr.rft pa3Mepa BcnbrruKr,r LENGTH.

BrBoErr
Taruu o6pa3oM, cxeMa rIpeEBap[ITenDHoro or6opa co6nrrufi, flpr,rMer.sBruaffcff rrpfi Ha6flro-

AeHllflx, He .EBrlsercfl onrnvranrnoi. C toqru 3peHLIff perl{cTpaUu[ raMMa-KBaHToB, npetrTroq.
TI'ITerIbHee oKa3brBaloTcfl Bap[IaHTbr, ficlorrb3yro[Iue Jlorl{tlecKoe yMHoxeHHe c}IrHarroB B
oAHoI'IMeHHbIx Kaniulax c ttocneAyrotr1uM rtoruqecKuna cioxeuueM Erur arrpa6orru Macrep-
uMfiyrrbca perr{cTpaqil[

Arropn npll3Harerlbnu A.A. Crenanruy 3a rrocrauoBKy 3agarm r,r florre3noe o6cyxg,e
wre rV,VI. Bopsar 3a rroMorub u oQopuneuur4 crarbet.
. Mafi. 1992 r.
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TIPOCTbIE JIA3EPHbIE I4HTEPOEPOMETPbI

E.I. llouor, I.M. Ilonos

Ouucaurr na3epHble uurep$eporuerpbr, r,rcfloJrr3yroulue BbrrryKlroe MaJroe 3epKaJro Anfi OopMr.rpoBaH[fl
olopHoro u pa6ouero [yqKoB. Onu npocrrr B LI3roroBJIeHI,rrI H rocrr4poBKe, r{Meror Nranrtfi sec rra6aprmrr.

THE SIMPLE LASER INTERFEROMETERS, by E.G. Popov, G,M. Popov, The simple laser interfero-
meters with small mirror for the forming standaxt and work ray s are described. This constructions are simple
in made and research, and have the small size and weight.

Iilrpoxo I{3BecrHbI KrIacuIrIecKI{e uurep$epoMerpbr 11-121 MafircenrcoHa u Tsainaeaa-
fptrua [9] , ]Icflorlb3yeMble KaK EJIff orrl]rqecK]cx r.r3Mepenufi, rar r,r Anfl KouTpo.rrfl o[rr,r-
qecKr4x cr4creM. Ho oul,t, rcar lt "npo6noe creKno" HrrcToHa, Ilpfl.ro,qHbr B ocHoBHoM EJIff
KoHTponE orIrlIKlI ue6olBurux pa3MepoB. C uossleuueM rra3epoB crilrro Bo3MoxHbrM co3ga-
HI{e HepaBHolrreq[x nurep$eporuerpor [2, 9], nosaonaroulllx ]rccJre[oBarb o6rercr11sbr r,r

3epKaIIa Ao 6 rvr u 6olee, [pLIMeHstr graJloHHyro rloBepx]rocrb He6onrruoro pa3Mepa. Ho orur
cJIoxHbI IIo KoHcrpyKqI'Iu, rpoMo3AKu, rlyBcrBlrrenbHbr K pa3blocrr{poBKaM,,. Bgo6aeor,
BCe OHr,I, KpOMe npo6uoro creKJra, qyBcrBl.rreflbnbr K [eperpy3KaM, vro 3arpyAHfier r,Ix rrp]I-
MeHeHI'Ie B oco6eHHocrl,I B KocMoce. groro HeEocrarKa rruureubr zurep$eporraerpu cgnr,tra
[2], xoroprre o6nr.rso LIMeIor crloxHyrc KoucrpyKrtrr.rrc r{ cyulecrgeHurlfi HeEocruror< -TpyEHocrb uHreprlperaldul.t llHrepSeporpaMM, rrocKoJrbKy Ka)relafi r,r3 HLrx floryqaercr rrpu
uurepSepeHqul'I AByx BoIIHoBbIx Spouron, [cKaxenHbrx He]r3BecrHbrMu a6eppaunrrr,ru.
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ItrrepQepouerp Bepua [5] rpe6yer 1l,16o Brrcororo.mofi rororpaMMbt, nn6o rracruuKr{
Eepua, Tpy,qHbrx B H3roroBJreHr{r.r.

"Hepaccrpauaamul[ecfl" ItnrepQeporraerprr [13-19] oeclrrra KoM[aKrHbr (ux paarr,repu

He rrpeBbrrlaror HecKorrbKux caHrrrMerpoB) vt, uvrer. qenbHocKrreeHuyro KoHcrpyKur.rrc,
He IIoABepxeHbl pa3brccrlIpoBKaM; [pI,I STOM B,ItLrflHVre [apa3LrTHOrO CBera MI{I{r4MaJr6HO.

Tar, Hanpuuep, Ha plrc. 1 a pa6ore [17] ouncaH uurep$eporvrerp, npeAcraararcqnir
co6ofi nNHsy B tsr,rge uorycQeprr; rurocKafl rI qacrb nrruyxnoi rroBepxHocr[ roropofi
rlor(pbrra noJry[po3parfiblM 3epKaJrbHbIM crroeM. Paeurepu ee olpeAerflrorcr ygo6crnou
r3roroBrreHr{r (Hanpulrep, l-2 cvr); r.rHrepQeporraerp ycrofiwrB K rreperpy3r(aM rrp}r
BbrBoAe ua op6r,rry; ec.rlu ero r,r3roroBlrrb !r3 cltrurra, ycroriwan K pe3Kr.rM rcore6aHuau
reMrreparypbr lr He rpe6yer grrurerrnofr HrrrraAKr{ repeg pa6orofi -- sce orr4 KaqecrBa

lo3BoJrflror rrcrroJrb3oBarb ero Arrs KoHTpona orITlIKr.r ua op6ure, ua 6opry cauorera, nu6o
Ha crparocrare; cr.ITanrroBafrrrur3a Moxer pa6orarb I,I B pacKiuleHuofr ragoBofr crpye,

I&rrepSeporraerp, ueo6paxessufr Ha pLIc. 4 a p6ore [13] , cno6ogeH ot c$epu.Iecrofl
a6eppaqnu a o6eux BerBrIx; oH rlpurogeH r,r Errfi KoHTporrfl BecbMa cBerocurrbHbrx c]rcreM.
c6opra II rocTr{poBKa r.rnrepseporr,reTpa He Bbr3brBaror 3arpyAHeuuff, uocKonbKy rocrr.rpyeMbre
r(oMfloHelrrbr - arrJraHarllqecKIte, co 3HarrI{TeJIbHbrM rIoJreM 3peHr,Ir, nogToMy AolycKr{ Ha

iocr[poBKy I{e ffBJrErorcfi crporl,IMr.r. B orou rurrep$eporvrerpe o6r,eru{B IIpI,IK.IIeeH K
ocHoBHoMy 6noxy; pa3Mepbr 1-3 cnr. Onopnax rroBepxHocrb - cQepNuecxar.

B pa6ore [19] ua puc.2 onucwr uurepQepouerp AIrs KoHrponfl srlrrl,tncol{EoB, roropufr
npe4craBrrfler co6ofr urtocKoBorHyryro nr.rH3y, Boruyraff [oBepxrlocrb rcotopofi rloKpbr-
Ta 3epKanbHbrM clroeM; orlopHaff rroBepxHocrb - rurocKafl; ra6apurrr, Bec otleHb Milrlbr;
cKrreeHHbrx gerarei Her.

Ognaro u yrlr lrHTep$eporvrerpu r{Meror AocraroqHo cnoxuyro KoucrpyKrl[ro. Ouu-
ueu 6oree [pocrbre cxeMbr uurepQepovrerpoB.

1. llapa6onuuecKnft HHrep@ponerp

9ror unrep$epoMerp cocror,rr Ir3 Bbr[yKnoro 3epKi]rla, HMeroulero Sop*ry napa6o-
rronAa Bpauenr.ra (pi,rc. 1). Ilyuox flapuurrenbnbrx [yqefi or rla3epa 1 orpaxaercfl or rlapa-
6on[qecroro 3epKarra 2 roruroqenrp[rrecK[M rryrrKoM, r{.r{ercull,rM uxttuufr Qoryc B roqKe

^F'. tlacrr uyuxa (ua pucyHKe oro Bepx-
rtaa.uacrr) orpaxaercfl ot uapa6oaorga
2, r,orruEaet Ha LlccrleAyeMoe Boruyroe
3epKarro 3, orpaxaetca or uero u So-
xycupyercx B roqKe ,F'', rcoropyro uoue-
ruaror B HelocpetrcrBenuofr 6rttsoctu r
ro,{re F' -- 3ro pa6ouufr nyvox. Ouop-
HbIM [yqKOM fBnfiercfl CI,IMMeTpl{qHafl

(oruocnremn o ocu F'F) pa6ouevry uacu
[yqKa na3epa ,1, rcoroparl orpaxaercfl
BHr,r3 or uapa6olouga 2 uuvrep$epllpyer
c pa6ourarnl ayr{KoM B 3alxrpl,xosaHHoi
qacrr.r fipocrpancrBa. Kapruna mttepSe-
peHruu Moxer ua6lrcgarrca rrla3oM I,IJIII

SororpaQxpoBarbctr. Ouearguo, florluoro
coBMerrIeHI,Ifi TOqeK .F' r F', ,qocrlrrHyrb
Herrb3fl (u:-sa orpaulrpyrcugro Eeficrsfis
Beprur,rHbr napa6oruvecxoro :eprana 2),
HO MOxHo, yMeHbrUUIfl paEI{yC KpI,IB1I3HbI

npr.r BeprxrlHe napa6ornr 2 u npwuewta

Plrc. 1. flapa6orn recKufi urrepQepouerp



6olee ysrcufr ry/tloK cBera rla3epa l, cdnusur.. roqxlr .F' u F' ao rpeOyer'aofr seltla,{llrmr. Ter\4

caMbrM Bo3MoxHo flonyqr,rrb rpe6yervroe qucJro flo.troc unrep$epeuru,ru ua rurep$eporpaMMe.
flparcruxa rroKa3tula, qro xerlaTerlbHo I{Merb pa4uyc Kpi{BI{3Hr,r flp}I BepllxHe 3ep

uwta 2 ue 6onee HecKorrbKr,rx AecflTbrx Aonefi vuul,IMerpa, IIoSToMy I'I3roroBrIeHI'Ie

lapa6orbr 2 rlpegwalJrr.er rpyrHocrr.r 
"

2. C$epuuecxuft unrepQepo Merp

Moxno o6ofrrr ory rpylruocrb, 3aMeHlrB napa6oruvecKoc 3epKarlo c$epauecruu, -
tlplr ManoM paqryce Kpr,rBr,r3Hbr Bo3MoxHo o6ecue,rurr [oJlyr{eulre [paKTI,IqecKu 6esa6ep
pauloHHblx [yrIKoB, Soprruapyrougx zso6paxeHrle B roqxe F'. B ponu cSepuuecxoro
3epKana MoxHo r{c[ollb3oBaTb IUapr,rKH I,I3 oprcTeKna, IIoJIyqaeMbIe B rIpoMbIrruIeHHocTI,I
flyreM rrolr.rMepr{3auur,r ruapoBbrxKaneirb,B3BerueHubrxB xr,IgKocrrl. Iilarogapx orofi rexuo-
iroru?I [oJryqaercfi nopouoK, cocro{u,Ifr .as cNaec[ uapI,IKoB LI3 opfcreKJla, LlMeroulux pa3-

llrqnrrfi [t,taMerp - or 0,2 MM Ao Mr,rKpoHHbrx pa3MepoB. floorynHrr raKxe [I creKJIsHHbre
uapr,rKr{. floMecrus uapr,rKr,r Ha rrJrocKolapaJrJreJrbHyro creKJIEHHyro ruracTlIHKy Lr ocBerr,rB

r,rx ryrroM na3epa I (puc. 2), oudwpawr rlapr.rK o[rr.rMirrrbHoro [[aMerpa, xoropilfr o6ec-
fleqr.rBaer trocrarorrHyro trHreHc}IBHOcTb cBeTa n pa6oveu u olopHoM IIyqKax, r4 IlpoBepfiroT
pa6ory ero co c0epuuecxurvr arirJroHHbrM 3epKzlrroM 3. Onrn noKa3brBaer, rrro Her Heo6-
xoAr4MocTI,I 3aKpe[JI{Tb IIIapHr( Ha CTeKJre - OH yAepxlBaeTofl AOCTaTOqHO [pOrIHO MeX-
MorIeKyrIfipHbrMI{ c[rIaMI,L. Pa:yueerca,.uogo6urrfi nnrep$eporvrerp cJre[yer 3aurlrurarb or
Ilblrlrl r4 3arpfl3HeHllf .

, Moxuo raKxe [pr,IMeH.rITb pryrHbre rlapr.rK]I, pacrroJloxeHubre Ha ropl,I3onralr,soi nloc-
xofr uouepxuocrr{ creKrra; no ua6exaHr,re racrrapeHrfl,T,e. rl3MeHeu},rff pa4uyca Kpr.{B}r3Hbr,

r,rx cJreAyer floMeularb r xoHreiuep c HacbruleHHbrMr.r napaMr pryrlr H rtplr pacr{erax yqr,rrbr-

Barb rrpeJroMJreHr{e Ha oKHax rcourefiuepa, .fleQoprraaqua pryrHbrx uapr.rKoB or rpaBr,rrauurr
BHocr,rr cnou a6eppaqufl, no3roMy r{x,qr{aMerp Aorrxeu 6urr 4ocraroq}ro Miur.

Bonee y4o6eH [y3brpeK B roJIuIe creKJra (cr.rranna), I{enecoo6pa3Ho rrcflorrb3oBarb
cl,z,railr CO 156, o'rnuqaronlufrcfi sr,rcoKofi fly3brpnocrbro; nrr6lrparr cnegyer rry3brpbK].r
c$epruecxoi Sopruu. .{ononuurerbHbrM fiper,rMyrrlecrBoM ct4rafifla ,rBJlrercfl ero crro-
co6uocrr paccel,IBarb cBer, I,I3-3a qero xo[ lyueti n ero rorlule xopouo 3aMereH, qro oG
Jlerqaer .IocrllpoBl(y. npu6opa. Crerro Ltrrri crrailil, rc,qepx(aulr{e [y3brpeK tpe6yerraoro
AI,IaMerpa (o6rrwto 6epyr nyerrpbr(r,r A[raMeTpoM or HecKorrbKr{x Aecflrbrx Ao HecKoJrbKr,rx
corr,rx gonefi MIUInI,IMerpa) o6pa6aruBaror, flpunaBarr uurep$epouerpy npaBr.rnbHyK)

soptty c flrrocKI,lM]r rpaHffMr{, Harrpr.rMep 0oprrry flapaJrJreneru{neAa c [orrr4poBaHHbrMr,r
cropouaMl,I. Cyulecrreuuo, uro6u rpaHr.I He 6r,urn crporo [apaurenbubr eo [s6exaHlre napa-
3LIrHbrx peQnerccoo lr uurep@epeHUlll,I, HaJrararorqeiica Ha ocHoBHyro uHreprpeperqtroHHyrc
KaprlrHy. Hegocrarxou uurep$eporrreTpa c rry3brpbKoM flBrlfiercrl uo6o.rroe orpaxeHrre
or BHyrpeHHefi cregxu rry3blpbKa, Br,r3blBarorlee IIoffBJIeHI,re ceptm tap'd\neJrbHblx [apa-
3r,rrubrx flofioc LrurepQepeuqr.ru, HirJrararcugrxcfl Ha ocHoBHyrc rEnrep$epeHur4ouuyio KapruHy.
OtrHaro ortblT rIoKa3aJI, r{ro oror o$Qercr Moxer 6r,rrr guaqnrerrso ocla6leu ntr6oporvr
yura , IIoE KoTopbrM ocBerrlaercrl rry3brpeK na3epoM.

flpz earrene napa6oruvecrofr uonepx.uocru c$epruecxofi, ecrecrBeHHo, noar.rtrercxqse-
pl{qecKar a6eppagut, HcKaxarculaff KaprulHy unrepSepeuq}tu, Koropyrc MoxHo orleH}rrb
cne,qytoulrM o6pasolr.

Paccttorpltvt (puc. 3) c$epnuecxylo 3epr(ilJrbHyro loBepxuocrb, Ha Koropyrc rragaer
[apiIJIrIeJIbHbrfi nyuox nyveft. Karc [eaecrHo, c$epr.ruecr<aa a6eppaq]rfi BbrrryKnoro cQe-
pr{qecKoro 3epKana roqHo paBua c$epuvecrofi a6eppaquu BorHyroro 3epKalra, Ho orrrr{-
qaercfi 3HaKoM. (Ilpegnonaraercfl, qro 3epKilra pa6oraror B flapannenbHoM flyqKe , a t4x
patrvrycbr KpI{BI,I3HrI paBHbI no a6conroruoli senuw,rHe) Ilosrorvry 3aAarry BbrBo,qa Bbrpa-
xeHI,If, EIrI BoJIHoBofr c$epuuecrofr a6eppaq[r,r BbrrryKJroro 3epKirJra MoxHo 3aMeHr,rrb
6oree upocrofi u uaurnuofi sagauefr - srmecra BbrpaxeHrle aorHosofr adeppatluu gw,
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Pr.rc, 2. C@epruecrufi uurep$epoM erp

Pnc. 3. K reoperuqecKoMy aHaJrr,r3y pa6oru uutepeeporraerpou

BorHyroro 3epKurJla. flycrr ua coep[qecKoe 3epKirJro (plrc. 3) c rleHrpoM Kpr.rBr,r3H],r B

rorlKe C fiaAaer lyqoK [yqefr, flapiulrerrbHbrx ocu SC. fta BoirHoBoro @poara CD uz reo-
Merpl,gecKl4x coo6paxeHl.rfr HaxoAr.IM olrnqecKlrfr nyrr /e r.r3 TorrKr.r C o ro,*<y S (uEolr
oclt^tC): ls =OC + OJ= r * OS,OC=r, OS= OE +ES, OE=r-r cosl,sin i=Hfr,
ES = Hlts (2 i),

ls - t * (r-r cos i) + Hltg (2 i).

Onu.rqecxufr nyrr / r,r3 rorrKr.l D a roucy S ssn.flercs cyMMofr AByx orpe3Koe DB u BS, uro
Aaersin (2i)=HIBS, casi=DBfr,DB=r cosi, .BS= Hlsn(2i),

/=rcos i+Hlsin(2i).
Bo[Hosar cQepuuecxan a6eppaqnx ly'orpegeaxercfl KaK pa3Hocrb

N = lo-l
uJIll

N = r *r-r cos i + Hlrg (2 i) - r cos i-Ilfsn (2 i),

N = H (1lrg(:2 i) - l/sin (2 i)) + 2 r (l-cos i). (1)

3ro rowa.s Sop*ryna. Ovenuguo, B rrapaKcr{arnuoft o6nacrr i = Hlr u a6epparyrx Iy' = 0"
B paccvrarpunaeMoM rlrne uHrep(lepoMerpa uasxrrfi r,yu BE pa6ouero nyura (a raxxe
I,I o4opHoro uyvrca) cocraBJlfier c JIyqoM .4.8, guure[uuM I,r3 ira3epa, yroJr, drrugKtrfi x
rlpf,MoMy, .{ouycrau, rrro sror yro[ paBeH 90o, uro BcerAa ocyulecrBr{Mo B paccMarpr4-
BaeMoM uurepQeporvrerpe.Ilpl.rura 2 i = 90" B (1), floryqrM

tL = r(2-\/1-rrfllZ = r(2- r/rr/))Z -0,t2132r. (2)

rAe nG a6epparlr.rfi rJraBHoro nyua. 6y4ena cqr,rrarb a6eppaqfir0 rrraBlloro nyrra Hylb-[yHKToM
glx a6eppaqnn A ly' nro6oro nyrla pa6ouero (rEnIa onopnoro) nyura:

A1/=r'/_1( = H(1lts,(2i)._ l/sin(2 i))+2rt/itZ_cosi) +r,,/Z-IZ, (3)

Bne4eu gra ygo6croa Bbrrr[crreHr{ft praxrrft yron & Afi-fi rpor43Borrbuoro ryva pa6ouero
(mu ouopnoro) rywca:

a =2i -90", 2i=a+90".
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3navenuR A iy'o (n rtrru) npn pa3nuqHbrx t

\o, paE
\co

r, MM\
-0,0435_, { -0,0348

-2
-0,0261,
-1,5'

r0,0L74

-1
- 0,0087

-0,5
0
0

0,0087
0,s

0,0174
1

0,026t
1,5

0,0348
2

0,04
2,5

35

I -1,300,5 *0,65
0,25 -0,3250,1 - 0,1 3

0,05 -0,065
0,025 -0,0325

-0,977 -0,592
- 0,45 g 

-0,296
-0,229 -0,198
-0,091'l -0,059
-0,0458 -0,0296
*0,0229 -0,0198

- 0,33 *0,132 0

-0,165 - 0,066 0

- 0,082 - 0,003 0

-0,033 -0,0132 0

-0,0169 -0,0066 0

-0,008 -0,0033 0

0,067 0,063
0,033 0,032
0,0165 0,016
0,007 0,006
0,003 0,003
0,0016 0,001

-0,009 -0,153 -0,369
-0,005 -0,076 -0,194
-0,002 *0,038 -0,092
-0,001 -0,015 -0,0369*0,0005 -0,007 -0,0194*0,0002 -0,004 -0,0092

lr reperlrrueM (3) a ur.lge

AN=H(ctg(o+90")-seca)+ r,&- d +90? . r\/T
.Z cos--)*, .

llpe4ermoe 3HaqeHr,re yrna t o olpeEenfler yrnoByro aleprypy (renecuufr yror
rlt = 2a) KaK pafuqero, raK u oropnoro rr{KoB. Iiurpuxerr,,rr rjl'ri-r+l ". 

yrrruriuro,
HaKrIoHa BorlHoBoro QpoHra rlo orHolueHuro rc c@epe cpaBneur,rfl" BrrqucneHur [oKa3aJr]r,
rITO yqer 9Toro HaKJroHa pe3Ko yMeHbrrraer ocraroqHyro BorrHoByro a6eppauuro r,ftrrep+epo-
rvrerpa A 1/o [9]:

(4)

(5) upauu-

(6)

rge K - roe$suqlreHr, ytMrbraaroqnfi yrorvrfiryrrrfr HaKrroH. Benuwrsa rcoooorauueHra K
arr6lrpaerca raK, rrro6br Any'o oxaoalacb B rlonycrHMbrx rrpeAeJ]ax lrauprrrrep, olpeAe-
JIeHHbIx EolycKoM Ponea) , rw6o flonyqpua MI,IHr.rMarrbHoe 3HaqeHr,re B rrpeAenax ucflonb3ye-
Moro flyqKa lyver.r (pa6oqero rr onopuoro). 3aueruu, rrro BBr,rAy cl,rrrnaerpuu pa6ouui w
ouopnrri ryrIKI'I nyuefi e paccMarpl{BaeMoM r{Hrep@epouerpe o6nigaror ogr.rHaxoroi a6ep
paquefr, BnrwrcrenNs rroKa3arryr, gro ecrll yroJl o BbrpaxeH B pa[uaHax, ro K = o 364.flpnee4ervr 3naseHlrfl A{o "T Syurcrlur<_r o ilplr pa3rrrrrubrx r, r,qe r * pa;Luyc uapr.rKa
uurep<peporvrerpa (cna. ra6rr'u1y). BHguo, uro uoeppuuux A,Ay'e 

' 
nurny"nofr . cfepr.ruecrou

floBepxHocrl{ [oBorlbHo 3HarlIreJIbHa, a [oroMy rlenecoo6pasHo np]rMeHfirr c$epir Marroro
pa4uyca - ue 6onee 0,1 ruu, qro6rr BorrHoBaff a6eppaqua ygonrrerroprra gonycrcy psnex
)tl4 ans ). = 6328 A = 0,63 rvrr<nr. IIpu 3roM rlpegenbrraq Benr,rquHa rerrecHoro yrna { = 2 a
cocraBrrfier - 5o. A n geficruureru-norrr.r, ecrl,I yqecrb (rorcycuponrcy, To BOJTHOBaff a6ep
paqraa 6yger eu1e MeHbrue; [rrfl aroro a (4) rae4evr urer{ Brrna tg,c" SiJ

K, (a-b)2 + Kr,

AI/o = AN+Kar, (s)

rge Kr, Kz, b * crreqr,arrbHo nrrdpauuue xoa$$raqreurrr. Torqa BbrpaxeHr,re
MACT BI,IA

A1/o = LN+KartKl(a-b)2 +K",
r4e A /y' nrrpaxeuo (4) .

Barqucnenus rroKa3aJrrl, qTo 3HarIeH[e lA ffo I Mr,ruuMajrbHo upra (c tsbrpaxeHo a pa^r.rauax)
K=0)64, Kta 0,4445, KzZ 0,00006, D = 0,01.

f,Ipu ororvr ll.fi r = I uu upe4erlbuaff BeruIlII{Ha reJlecuoro yrtta rlt cocraBJlfler - 10o,t.e.
nogoourrfi zurepSeporvrerp trpllroAeH fi arfr, KoHrponrr EocrarorrHo cBerocr{rrb'},rx c}rcreM;
yMeHbrxeHI.Ie r no3Botraer eule 6olrure yrennulrr r!.

He4ocrarrcorr oruca'Hbrx uurep$eponaerpoB ffBnffercfl sKpaHr4pyouee gefrcrone orpa-
xarorqei cSeprt, qro 3arpy4Hxer ua6ruo4eur,re Nurep6epoapu** c-KonbueBbrMkt fionocaMr.r
uurep$epenqnu.
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Bnpaxenre (6) 6ruro npoBepeHo na 
QB_M 

npu noMolqll rporpaMMbl, coctasneHHofi no

xnacclrqecrcnrrt Qoprrlynavr ,I[.C. Bonocora [8] r npeAenax ]Ix Aorycrl{Mocr}1.
Csepuvecxue unrepQepoMerpbl 6rUtn ycneruHo I't3roroBIIeHbI I{ llcnblraubl.

Ouracannrre ,nrap$tpo*aTpbl HeTIyBCTBIIT9II6H6I K KoJIe$aHI{flM reMlleparyp, gaanennfi,

OTflfiqatroTgff MaJIbIM[I pa3MepaM]r, BeCOM, a CQepruegKgft, KpoMe TorO, rtpOCI B I{3rOToB'

IIEHI{I{.
Anropnr npr{3HarerrbHbr rpoo. BX. IlporoQreny u B.I4, flpounry 3a rpocMorp pyKo'

NHCI'T I{ qEHHbIE 3AMEIIAHI{8.

Hox6pr. l99l r.
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y[K520.27 + 520.8',14'

NOIflPI,IMEIPI,IIIECKI,Ifr KOMNJIEKC EI'IANA3OHA
CAHTIIII'ETPOBbX BOJII{

JI.[. Ilserxor, M.A. MupoHoB' MM, Ilosgnrron,
A.O.EauYPnr

Onucsraaercs florutpuMerpr{ttecxt{fi xotrlnae xc YI'22 KpAO, cOctbxqlfr u3 lullpoKolloJlocHoro.cKa'

nrp*orO pylgpa, OnOria uonipnsaq[Ogsofi ceJIeK_I${11 qcnlnOa, qqlBlpex paIIroMoIpoD ua nonnrr 1,95,

'iii, ZrSi 31'ci u !2-xanardlroro uogyrsnoro 6noxa urnxofi qacrorbl. Kgntnnerc ro3Dorlflsr perrcr-

pr{poBar6 noruyro 1lureHcuBrroqrB (1) u'uonxpulooausBre cosraBrrrrcul]lg (V, {J) paluou3'IylreEua oAHo-

BpeMeIIHO Ha qeIBIpeX BOTIHIIX, c yrrIOBbIM pa3peulexgeM 4-6'U'rperrlexnBlM paspouetuervr0,lc' '[Ar
arraJlr{ga cogroaur, 11orlfplnla4ll{ trpllMeuaerc, uetog Sasoaofi r"roAynsum opTorona'r6]Io-llo,Ittr'rco'

B.rrHbrx KoMrroHeHr\oB 
"riran". 

IlpiuoEarcr turtoBrle cierr,ru rDynxu[lsIuIEIIBIT( CBll-y6pofic{B xor{F

,reKca, ro( KorrcrpyKrrlBxBre oco6;mrocTl{ rt ocHoBHEIe nlqry^q?br^. Cnerrpaluro'flo,urpl{M€aplrllecKue
HaoruoEeHus rr poromrororo pa.Arorl3rlyqeBt{f conHua Ha PI-22 rpeO nauagr r noa6pe 1988 r'
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A COMPLEX FOR POLARIZATION MEASUREMENTS AT CENTIMETRE WAVELENGTHS, 6YL,I, Tsvetkov, M,A. Mironov, M.M. Pozdniakov, A.F. Bachurin, The polarimetric complex for the 22-mLrer
radio teles6ope of the Crimean Astrophysical Observatory including widoband corrugated hcin. polariza-
tiorFselecting device, four radiometers at wavelengths 1,9s,2,2i,2,g, 3 j ., urio "-iz-.h;;;i1."il-1r"
qtlency module apparatus is.described. The complex allows us to record the total intensity (I) and polari-
zed components (V, U) of the radio emission simultaneously at four wavelengths with angular resolution
from 4' to" 6' and time resolution of 0,1 s. For polarization analysis, a method oiphase modu-lation of ortho-
gonal-polarbed components of the radio emission is applied. Standard schemes of functional UHF ccinsr-
ructions, their design features and main parameters are given. Spectral observations of solar polarized micro-
wave radio emission with the 22-meter radio telescope were initiated in Novebmer, 1988.

flpu ucclegoBaHr.rr,r Hecrarl[ogapHbrx lrpoqeccoB a arrvroc$epe aKTr,rBxbrx o6lacrefr ColH-qa 6ollburyrc rleHHocrb r,rMeror cneKrpajrbHbre r,r3MepeHr,rs norqpu3oBaHHoro paru,Io[3[yqe_
HI'Ifl B KoporKL\BoJIHoBofr qacru caHTllMerpoBoro Ar,Iarra3oHa BorrH.Ileprufr onirr no coiua-
HI'Irc crleKTptlrlbHo'rlonflpl,lMerpHr{ecKoro KoMrrrleKca e KpAO orHocr.rrcE rc 70-rra roAaM
[1] . MuororerHr,re Ha6nrc[eHrrfl c rroMorrlbro 3-xauarrsoro norrprrrrpa xa pT-22 rogrBep'
Er.r[I{ fipaBr,rJrbHocrb flpu]rflTbrx KoHcrpyKTopcKr.rx peueHr.rfi, o$$exu,rBHocrb MeroEr,lKr,r
lr3MepeHLIfr ronflpr.r3oBaHHoro paEr.roH3nyrreHafl. Ofinaro prryriruru, ua6nrogenufi c
noMotUblo florlfpllMerpa Ha BorIHbI 35,2,5 r 1,9 cvr cBl{AereJlbcrBoBarr}r o ueo6xogr.rruocrr
rIoBbIIueHI'If I{yBcrBI'ITeJrbHocrIr I,I3Mepenufr, yrruorl{eHllt qacrorxbrx KaHiInoB, yMeHbIUeHr,Ifl
IlHcrpyMeHriulrnofr lolxpll3a\uil. B reqeuue p.E[a Jrer a na6oparopv;7 pa1fioacrpoHoMtrrr
KpAo aenucb pa6orbl no co3AaH[Io KoMIUreKca Broporo [oKorreHr,rfl: crreKrpoflonfipr.rMerpa
Ha rBepAorerlbHblx cBepxBblcoKoqacrorHblx (CB[I) snerr,reuTax.3Aecb [pr/rBogsrcq onr.rcaHr,re
nolffpr{Merp}rqecKoro KoMUreKca r{ fiepBbre pe3ynbrarbr Ha6nro,qeHr.lfr conuua, Haqarbrx B
uoa6pe 1988 r.

l. [IpnHqun pa6oru u Qynrqnoua.nrxrrfi
COCTAB KOMTINCKCA

OnucrrsaeN,rrlfr 3Eecb [on.flpl,IMerprrrrecKr,rfr KoMrrJreKc [pegua3Har{eH AnE pafurbr c pT-22
IIo cxeMe Kaccerpeua c ullpoKoflorocHbrM o6lyrareneu, OH ro:sortrer per]rcrpr,rpoBarb
rroJrHyrc r,rHTeHcr.rBHocrr (1) n no[rrpr,r3oBaHHbre KoMrroHeurbr (v, u) pagrao]r.rrrreiws ua
BorlHax 3 5 ,2 fi ,2 )5 u 1 ,95 cu oEHoBpeMeHHo I,I I,I3 ognoro nanparneHr.rx, B oqroay pacqera
u [poeKTI'IpoBaH]I.E BxoAHrx CBU-I1enefi roptnuerca 3irrroxeH [pr,rHrlr{[ flocrreEoBareJr6goro
pa3EerIeHI'Iff KaHUIoB IIo qacrore [1 ] . Beprraxa:rbHo rroJrflpr{3oBaHHafl r4 ropr{3oHrarrbHo rroJrfl-
pI'I3OBaHHafl COCTaBTI.EIOUIHO [pU]ILrMaeMoro u3fiyqeHl,Ifi [ocJleloBarenbHo Bbl,qeJlflrorcfl Ha
uactoraxfi = 8,6 llu,/2 ; 10,6 rrq r r,q.BrroroceoKorro I fru..UlsaHaJrH3anorrfpr{3o-
BaHHoro pa,4l'Iol'I3nyqeHux art6pau rverog $asoaofi vrogytaquu, KaK Hau6olee flotrxoEff-
ulufi flpu traHHoM cloco6e pa3AerreH]I.E KauiuroB lro qacrore, Heeecrno, qro sTor Merog
lo3BoJrfler perncrpupoBarb rpr.r [apaMerpa croxca: I, v n (l Mero&rrca pacrrera xoo$sr.r_
qrlelrroB rlpu flapaMerpax Croxca orlucaHa B [2] . Ha nepnonr 3Tarre BBoEa KoM[IreKca B
treficrBr,re [peAycMorpeHa perr{cTparlr.rfl AByx [apaMerpoB Crorcca: I n V,

B cocras K.oMrIrIeKca BxoAflT: 6nox norrplr3aur,roHHofr cerreKrlr.Ilr cr.rrHirrroB; paguoMerpbr
Ha BorrHbr 35,2,8,2)5 u 1B5 cu; 6noxr flura*ufi. CBg-sre&reHroa; ranr.r6piroprr. yrca-
3aHHbIe SyHrquonalrxue ycrpoficrBa pa3Meuarorc.rr B rca6tryrc s6[Hgr.r BTopl,IrrHoroSoxyca

!!_22. B na6oparopuoMKopryce pa3Meurarcrcs: 6nox Hrl-rvroqynefi ).3J; 2)5 c'v.i dlrorc
Htl-rvrogynefi )t 2fi u I B5 qra; 6rox ynpaaneHlrf,; caMorruqu KCIIII. B cocraa KoMrrJreKca
tx9{YI raKxe IllEpoxorlllocurtfi o6ryrlarenb aHrenubr paAr.rorenecKola, IIpu Ha6rrcgeguaxs 1988 r' HaMI'I flp]IMeHflrlcs ycevenurrri BapHaHr cKarrrpuoro pyropa, piapa6orauuoro u
I'I3roroBJIeHHoro n KpAO' B AalruefrIueM [perfloJlaraercr ocHacrr.rrb KoMrrrreKc r.r3Mepr{-
rerlbHo'ynpasflarcuefi cucreuofi Ha 6ase affraparypbr KAMAK u uurcpo-3BM ,'onercrio-
HI,IKA-60'"

_ ^MeroAzrca 
pacqera lI I{ccneAoBaHur IlapaMerpoB cKzurrpHoro pylopa gr.ranaaona 3,6-

1, 

." 6yger paccruorpeHa r orgelrnoft crarre.
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2. Cxema 6noxa nontpl{3allnonnofi cenerquu
cIrrHaJIoB u xann6paropa

klcxoE.fl r,r3 KoHqerIq[I{ aHr}JrI{3a florrflpr{3au[E paAI{oH3rIWeHuff MoxHo oIII{cbIBarb

rrpr.rHurrnfi:ubHyro cxeMy oAHoro r{3 KaHarIoB KoMrIrIeKca coBMecrHo c xann6paropotvt.

Ha puc, .1 npegcrarnena rr.tfloBaff cxeMa 6rroKa rlonffpll3auuonnofi cerIeKIII{I{ c}trHIuIoB

(EIICC) KaHarIa L = 3,5 cvr.

C srlxoAa cKirrrflpHoro pyflopa .I oproronarbHbre cocraBrlflIoull{e c}IrHarla, Ha Koro'
pbre naAalouar BoJrHa pa3lraraeTcf, c floMoulblo cerIeKTI,IBHoro ycrpofictaa 2, coctoaulero

r,r3 rroJrspll3arl[oHHoro orBerB]ITeJrfl, uolocoBblx Sunrrpoa n Qmrrpa BbIcoKI'Ix llacror,

rlocry[aror Ha orEenbHble KaHaJrDI. lopusonramHo flonapl,I3oBaHxafl cocraBJlfiIouafl [po-
*ogr, 11o KaHaIIy c {aa6nur"r Mogynflropov J n BeHTI,IIIeM B BoIIHoBoEttuft rpoinur 5

(cyr"rvrarop). Bepruranrxo florrflpr,r3oBaHHaf, cocTaBrlsrculaff c]IrHaJIa rlpoxoEl{r rlo

KaHany. c flrraBHbrM $asorpautareJleM, BeHTI,IJIeM LI Ml,IKpoarreHrcaropoM Ko BTopoMy

BxoEf rpofiuuxa, Ha srrxoEe cyMMaropa ctarnarlbr Ianrep$epnpylor I'I qepee ynpaBnreurtfi

arTeHloarop H oTpe3oK npflMoyronbnoro BoJIHoBoAa IIocTylaIoT Ha BxoE paguotvIerpa 6'

Oaeosrrft MoEynErop cocrolrr r{3 Ur.rpKyrrtrropa, ue6lrrueBcKo-ro cryfieHrlaroro lry*9lu,
CBrl-Er.oga r,r KopoTKo3aMbrKarerrf. rlacrom MotryrIffULIu Qaarr cociaanser 490 IU.
ocralrnas qacTb c[eKTpa IIpr{Hr,rMaeMOrO r,I3[yqeHl,Ifl [ocTyIIaeT Ha ceIIeKTI',trHOe yctpoficr'

no 4, nacrpoegnoe Ha cpegHroro Anr{Hy BotrHbr 2$ cv,. Ynpannrevtre BocbMI'I[o3]IuuoHHbIe

CBrl-arrenroaropbl I{MeIor trI{cKperHocrb 3aryxanl'Ir' 3 AE I'I o6ecfleql'IBalor oEHoBpeMeH'

HyIoaTTeHrcaul,IrccI,IfHt}IIoBIIp}IperHcTpauul{MoIIIHbIxpaE}IoBcnnecKoB,
Cxenra raln6paropa np*e^inu n nparofi nuxxefi qacru puc. 1. OH cocrour I'I3 co',a'

cy1o*ero ycrpofcrai 7, nocpegc'rBolvl KoToporo flp,ocoetrI{HffeTcfl K 6nory 1,-orlffp,43a'

UnOnnOfr CeJIeKqI{[ C14THaJIOB BMeCTo CrraennOfi CSKIII&I Kpyrngtg BOIIHqBSE'a' B CoCraS

Kanlr6paropa BxoEnr raKxe rypHurernufi upeo6pasorareilb rl{ra "oI" 9-'---::-y*1t::'
cEByMflKopoTKo3aMbIKaTeIIflM}II,IcoUlacoBanuofinarpysrofr.,HanpaBJIeHHbII{oTBeT.

"rraru 
9, nolbcouofi $unrrp, arreH.arop I{ regeparop uty*a 10' Kalu6parop o6ec[e'MBaer

r.r3AyqeHr.re ,rorno"ruro^norr'prro"u"*ofr sonHrt B IOJIOCe qacror A,f" ( AF pagnouerpa'

3nar uonapfi3ar\r4fl paA[OH3nyqeEI'Ifl BCex IIeTbIpeX rcalu6patopoB KOMIIIIeKCa COOTBeTCT'

nyer R - [paBoIIoJIffpI{3oBaHHoMy I{3nyqeH}IIo. MeroEmca nsvrepenuft ranu6patopa raKoro

rIlIIa I,I3JIoxena a [3] ,

3. Cxerra CBltr-tParra PaAHoMerPa

, MoAynsunoHHble patrlloMerpbl Ha BoTIIIII 35,2fi,2)'5 u 195 cvr co6paHbl no oEttofi

cxeMe, Ha pnc,2 npegcranreHa rHIIOBaE CXeMa paE[IoMerpa'

tlocpegcrnorur r*,rex6nowtoro BoIIHOBOtrHOTO TpaKTa 1 cw*lan B IIOJIOCe [p]IeMa IIOCTy-

IIaeT Ha oAHo I,I3 rlJleq MoEyflf,Topa .,. K gpyrorvry nfleqy &IoAy[fTopa IIoEKJIIoqeH reHe

purop *y*u 5 veper IxlasHrri nepexoA, BeHrI{JIb }I y[paBnseMrrfi arteurcarop' oyurcquo-

,*uro ,iu urnu o6ecnequgaer KoMfleHcaul,trc'ocnoBnoro c[IrHarla or Coruua curHilrloM or

arrapuropu uryMa, B orrcfiroqeHHoM COCTOflH]II{ rel{eparopa [IyMa 5 npoucxog]Ir cpaB'

,"rra ari*ana or ConHrIa c reMlepaTypon coUIacoBaHHbIx tro BoIIHoBoMy co[porlIBIIeH]IIo

sJreMeHroB CB{-rpaxra xorrneucaqun. Mogyrrrop rlo BxoEy I{ BbIxoEy pa3Br3aH BeHrI{IIflMH'

Coro*ynroarr CBu-sn'ernreHroB, cocToflulafl I{3 reHepaTopa IJIyMa 4,nonttooogHoroflepexoEa'

BeHTuJIf,ynpaBJlfleMoroaTTeHIoaTopaI,IHaIIpaBIIeHHorooTBeTB[TeJIff2,synr4loH:IIlbHo
cocraBllfleT TpaKT 1gAIITyMIIIIBaHI'If,: Sror rpaxr oQeCueunnaeT.BbIpaBHI'IBaHI'Ie merl MoAy-

n"ropu np, ,u6nrgeHl{fiX A}ICKpeTHbIX I,ICTOTIH}IKOB I',IJII',I B ocHoBHOM pexl{Me oTHOCI{TeIIb'

,y,o **,opoBKy paA}IoM.'po". llocne vrogyIlfiTopa c}IrHaJI nocTynaeT Ha otr}IH H3 BxoEoB

6alallGroro cMeclrTeira Ha IqeIIeBOM MocTe. Ko atoporvry BxoAy MOCTa IIOtraeTcff cI{rHaII

r"rapoO*tu 6, Kourponr MouIHocrI'I u qacrorbl rerepoAl{Ha ocyulecrBJlsercf IIocpeAcrBoM

HarpaBreHHoro orr*rrreflfl 7, noJlocoBoro <fnmrpa- I q91"^"':p1oft cexqnu' Pac'retnas

ruyMoBarr reMrreparypa paAr{oMerpoB .ocr.rrt", 150Q-2000-^K. PagnOuerpbl pa6oralor

B EByXrroJrocHoM pexlrMe. Iihpuna lloflocbl IIo fipoMexyro'uroft qacTOTe 30G-350 MIU'
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Puc. 1. TuuoBas cxervra 6nora [ontpl,I3aurloHHofi cenexqlru c[rHaJroB Kagana ]. =3,5 cnr
,l - cranrpgrrfi pynop; 2 - rrolrrpugaliuorotrrfi orBe?Bqrerb rra Bonxy 3,5 crr; J - $asorufi Morlyrr.E-

lTl 1;..7""Tj^o:-I:.po: crso.Ha Bonny 2,8 "*; J _.;;;;;-";;;ir-iiotuux,6 _ t;E";;;t^ =='J,J cMr; / - cornacyrculeo ycrpoficrro, I - rypruxerurrft npeo6paaoaarenr rnna aonu;'O'l nan;;";;"_rorfi orsetanrens; I0 - regeparop ruyMa

Pnc. 2, llputl1unyalruas cxervra CBII-
TpaxTa pa&roMeTpa

f - aonxosolurrrfi rpaxrl 2, 7 - Ha-
[paDneHH_bre orBerBtlTenr, 3 - uonyrx_
topi 4,5 - rexeparopbr rrryMa; 6 - rere-poglni E - cMecHTeJrb

Peanlno AocrruIcllMa8 Styxryar;noHHafi qyBcrBlrrelrbuocrD pagr,roMerpoB cocraBl.fler 0 2-0,3 K upz r = I c. gacrora MoEyrrsrlr{u r,rHTenc[Bnocrr{ rrex}rr B HHrepBarre 2_4 xl:u.
Iloore raagparl{rlHoro EereKTopa E [peEBap_r{reJrbHoro ycNnenr.rx cl,tmirrrbr 11o AByxrrpo-nogHofr cI{MMerpI'IrIHoir ilwrr4tl nogatorci Ha Hrl-crofrKy KoMrureKca. Xo"arpy"rrrao'"

6aorax cBll-pagnorvrerpoB pa3Mer.qeHbr rmpoKofloJrocHbre ytFI, [yHq, ,.uo"riruru;;;;-
T eilil, y cuJtwTeIIlI MOtrIHocTr,I, rlrraTbr TepMoperyJrfl TOpOB.

4. Oneuexrrr H y3rlbr rronf,pr{MerprrqecKoro KoMrIJIeKca

llonapuuerpbl KoMrIJIeKca cocroflr us ycrpoftcrB r.r y3rroB CBu, co6pauHbrx Ha rBep,qo-rerlbH'blx srleMeHTax. Ifluporouonocnble Oepp[roBbre q[pKynflropbr r.r Begrr{Jrr.r - cepuriuoBbIrIycKaeMbIe o6pagqrt. MoAynaroprr u ynpaanaemre iriesroaioprr ua p-i-n-Moaax -B ocHoBHoM [poIvtbllrmeHHble o6pa3l(bl, Ho HeKoropble r,I3 HI,IX 6nrru pacc,lrTa*6r , ngaoror-rreHbr Ha uecie. feueparoprr uryMa Ha cBrI-aNo411 rnna rlilfll-l; rurl4A. r."rprrop,
Ha EI'IoA{u( fanna ngroroBneHbl rlo AoKyMeHTarIEu CKE }IPO. Banaric*ur. a*a"rraJrr4 co6paHbr
Ha ElroAax rilIJLa 4405,1406.

Bce uecranqaprHble y3rlbr paspa6oraHbr rr rr3roroBnenrr a odcepaaropu1.. Tarcue gre-
MeHTbI KoMIUIeKca,KaK orBerBlITeJIb florlf,pl'I3aquu, Qnmtp BbrcoKr{x qacroi, mannuft $aso-BpaIrIaTerIb, cyMMaTop II3roToBJIeHbI no EoKyMeHTaUI,[I Ha 3.xanalprrrfi 11onf,pllMeTptll.

Onuureu HeKoropbre HoBbre paspa6orru.
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llonocosofi Snnrrp ceJreKrr{BHoro ycrpoficrna }IMeer ue6uuteBcxyrc xapaKrepl'Icrl'IKy

r co6pau xa nCrpewulx uIlblpffx. 3aryxauue B Iloltoce flponycKaHuf, Lf" 2 1000 MfU
He rpeBbrrrlaer 0J uS.

Oasonrrfi MoAyJrflTop rrpeAcraBrrrer co6ofr Qa:orpaulareJlb orpaxarerlbHoro TlIrIa c qupKy'

rrf,ropoM t4] " B rorrtnrerr SaoonpaqareJlfl BxoAflr raKxe cryueuuarutfr nepexog Anff

co1nacoBagfifl c HeoEHOpOEHoCTbtcl, pe3onaucHafl gxasparua c p-i?n-IJt4OTOMT]{[a 2A506

r.r KoporKo3aMbrKarelrb. Beruulua KoporKo3aMKHyroro orpe3Ka noA6[paercfl 3Kc[epI'IMeH-

,-uro, Ilpe4emr [3MeHeHI'Ifl Qasoaoro. cgBnra or 0 go 1 80" .

llonoc6srle Qnnrrprr xalu6paropoB - AByx3BeHHbIe c MaKcLIMiIJIbHo rnocrcofr xapaK-

repucruxofr, uepecrpalraarorcff eMKocrHbrM rrlTblper"r {5]" B qeuu lIHAlIKauIu MouIHocrI{

rerepo[LlHa yoraHoBrleH oEHo3BeHHbIfi Qmlrp raKoro xe rl'Ilia.

Kanu6parop KoHcrpyKrHBHo oQopr*neu aBroHoMurrtta ycrpofiCrBoM I'I [peAHa3HaI{eE

glr uacrpofrxu r xallr6poBKr.r Kax,qoro flonflpl,IMerpa or[eJlbHo. B xaqectse reHeparopa

[ryMa Bo rcex ranr6paropax ucflonb3yercg IItlIIl-l c trvrauueu or otrHoro llcroqH]IKa

,rp., orgrnuror, aru6r-rruropu, roxa. KoncrpyKuraf ralz6paropa [Meer ro nileuvry-

rllecrBo, qro [o3Borrfler [onyqllTb ra.uu6poeowrufr ctrnan rcpyroeoft, annruruqecxofi tt

nnuefiuofi [onffpI,I3aULIu. B ra6n, 2 yrasautt napaMerpbl xa.rlu6patopoB, HacrpoeHHblx Ha

r,r 3rryqeHlle uupKyflff pHo Ilorlff pI'I3O B aHHOTO C[rHarI a,
ynpannxeuue arreHroaroprr 6noxa lonffpr.r3aul,IosHofi celercqrl]I cllrHarloB rlpe,fcraB'

rrf,ror co6ofr yconeprleucrrorauuufi rapuaur [poMbIIxneHHbIx IrsAeII4fr rl'Ina AI-5 u

sBrrflroTcfl AlrcKpeTHbrMH aTTeHroaTOpa M$ HA p--i-n-AUOAAX C UaroM 3 AB ,

[Inpoxouono,iue yll{ co6panui na. CBr{-tpaH3l,Icropax \T3!2, fT329 u'KT372. Koof

Ququ&, uryrraa YIIU ne 6olee AgE upu o6uleM ycwrcHt/Lrt -60 uB'
CBrI-6nox paA[oMerpa co6pan Ha [Irr.rre u3 crrrraBa .[16T c EBycropoHHI4M MoHraxeM'

B rcaqecrse reHeparopoB IuyMa IIpI'lMeuentI llillll-l n flilII4A, Bnor 3aKJIIoqeH B IIeHo-

nlaerosrrii Koxyx c Cncreuofi iep*rocra6nn43a\utl. Mouraxurre ruarot HU-cxeM pa3-

MeuIeHbI B IIoEBtuIe IuaccI'I B I{I'IxHefi qactu 6rora,
Enoxn flI{TaHLIfl 3IIeKTpoHHbIX cxeM n yCrpofiCra CBII crcovruleKToBaHbl Ha OcHoBe

BHH-41 u EHH-43 c HeKoropbrrrau gOpa6OrKaMr.r no craouluaaropaM ilurallt4fl' reHepa-

ropoB Ha AlIoEax launa'
^Mrrogr*u HacrpofrKg cxeMbr $asonoi MoEy[flIII'Iu 6lorca lolspusaqnonnoi ceJIeK-

quu crrHaJIoB oII[caHa B [l]. 3aryxauue CBll-rparctoe 6lOxa naxo[l4rgfr B I{HrepBaIIe

2 5-3 5 aE grrfi pa3nuqHblx l{acrorublx E}Iala3oHoB KoMIrJIeKca'

5. Hugxo,racrornag qacrb KoMrIrIeKca

Ht4sroqacrornafl qacTb nonfipr,rMerpr{qecKoIO KOMTt:lIeKCa CoEepxllr TpI'I KOxCTpyK-

rr,rB'brx 6loxa: EBa 6noKa Uu-rrabaynefi Lr 6noK ylpaBneHllff arreHloaroparvtr u flIIII. OAun

6nor HU-rvrogynei rrnroqaer B ce6s Asa cy66noxa rpexKaHilrlbHrtx rurogynefi pag[oMerpoB

Ha BoJrHbr 3i u 225 cM c aBToHoMHbrMH I,tcroqlIuKaMI,I [I{raHI{fl. Apyroi - KSMIIJIgKT

rvrogylefr paAIIoMerpoB Ha B9IIHbI 2$ u 1p5 cv. Tpexxaualruge cy66noru vrogyleli HU

r.r3roToBIeHbI no flpoTorlllly "fIPorpaMMHo'ylpaBIIEeMbIe 6norcu Husxoi qacrorbl paAI'Io-

Merpl{qecKoro np}IeMHI'IKa" [6] ,

Mogyru ursKoi qacrorbr 11pe[craBJrfler co6ofr c6opry lr3 6noKa HI'I3Koi qacrorbl (6HtI)

lr 6rora y[paBrregr,rg (Ey). BHq cocror{r 1a3 cr1egyloulrx QyuxquoHaJ]bHblx y3noB: BxoA-

HOIO ycrrn[Terra a peryruIpyeMbrrur xosQSr.rqueHToM y)fiIeHfifl" CI'IHXpOHHOTo sAlrrpa,
lrHTerpaTopa C yct4ilyneileM IIOcTof,HHoro ToKa, reHeparopa otr6pHor6 HallpffXeHl{ff' Ey

BKrrroqaeT s Ce6s cnegylotqre ycrpoicraa: ynpaBIIeHHfl rcooQ$uUueuroM yrurrenllr' Qasofi

o[opHoro ,unpr*.r,ru; unopoBoir LIH/II,IKaIIUU, UIaBHOfi no4crpoffru "Hyt7fl" I4 IIIaB-

uofi perylrr.rpoBKu ycllJreHlrx. Cy66troru uogylrefr [o3BoJlflIor ocyIJIecTBrIflTb KaK He3aBI{cu-

Moe pyInoe y[paBJIeHHe, raK I{ y[paBJIeHI,re or 2Lpazpngroro "euxoEuoro peructpa" ctaH-

gapru KAMAK. CyrUec'rneHHbIMI,I [apaMerpaMll rvto4yrlefi aBrIflIorcfl: l) xa6op n1.]9IITfi
,uierprpo".;gIr1fi. r= 0,1, 1 u 5 c; 2) MaKcLIMarIbHui xosSQrnI4eHr ycHIIeHI'Ifl Ky = 2' X 500;

3) coomoureurle rtacror e cy66rrore - Or ; 2O1 ( O2.
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6. KomonoaKa rl ocHoBubre [apaMerpbr
nonf, pHMef, pHrrecK ofo K oMIrJreKCa

C qeruo yMeHbIIIeHI'Ifl [orepb I{ Apyrux HexeJrareJrbHux oQQexroB B BoJrHoBoEHoM
rpaKre MexAy o6lyrareneu u npueunofi annaparypoft CBrl-mcrr ionaruerca Moprr.rpyerc.E
B rloA3epKanrsofi ra6nre PT-22 s6[usu Bropr{Eroro Soryca rerrecKora. ;Fr yqo-6crna
MoHTaxa cKoHcrpyl{poBaHr,I ADe ycraHoBorlHble paMbl pas6opttoro Tr{rra, cKperurfleMbre B

Ta6rrrrua I

flap arvrerprr no JrE pr{MerpoB IV

.ftmta aoflurr, cu
{actora rerepoguna, fft1
I{acrora nogynaqrr 1, Iu
rlacrora r"roEynsqntr 4 Iq
llonoca CBl{-rpaxra, MIu
Illnprura florocbr YtIg, Mfq
Oayrryaquouua-r qyBcrBilTenbfi ocrb
npu z=1c,K

3,5
8r6

2t60
490
9s0
320

0,3

2,8
10,6

2720
530

1060
340

0,5

2,25
13,3

3090
610
900
310

0,7

1,95

15,4

3'.120

700
1 800
3ls

0,7

Ta6fiu\a 2

flapar*erptr ranr6paropor

Cpegnxx vacrora, Ifq
Itlupuna nonocu, Mfq
3nnunruuuocrr, 4E
Ypoaerr culuana, K

8,4

125
0,25

440

10,4

220
0,5

400

I 3,1

200
0,2

480

15,6

290
0rg

380

rIJI.ocKocrI'r, flapulJrerlbHoft Qoraarnofi oc]I.'flo IIeHTpy paclolaraercf, 6[oK rloJlgpr,r3aur,Iog-Hoft cgIeKIIIM cl{rHanoB.^-Ha Hl,trKHefi p.}vre ycraH{rBJrr,rBarorcff CBtl-6lor1r pagrc-
Me]poB Ha BoJrHbr 35 n 225 cM, Ha BepxHefi - c[ttl-6norcr pagr.roMerpon Ha aonnri 2B r,r
I 95 cu. Cooraercraylolql'Ie BblxoArr EII-CC coe4lrHffKlrcf, co BxoEaMr.r pagr{oMerpoB orpe3-
KaMlr BoJIHOBOEOB.

Tarcuu o6pa3oM, ,,o cBoeMy cocraBy florrffpr.rMerprqecKr,rfi KoMrrrreKc Errala3o,a caHrr.r-
MeTpoBbrx BonH npeAcraBilfrer co6ofi cosoryflHocrb rc 4 ynu$uulttpoBaHHbrx rronflpuMerpoBc He3aBI{cI{Moft xaaudpogxoft u peructparyrefr nonxpnioran"uri aorru"oflroufix Mr.rKpo-
B OIIHOBOTO paELIOU3[yrIeHr,Ifl .

Ocnosnbre rrapaMerpbr norrf,pr,rMerpoB KoMruieKca r.r xalu6paropoo [peAcraBJreHbr B
ra6gt.L u 2.

.U[uxa nruil1fi cssg[ CBrI-Httrqacrlr KoMrureKca cocraBrraer oKorro 150 rvr. BsauMHrre
fioMexr{ ocla6rreHbr [pr,rMeHenr.reM AuooepeuularrbHbrx ycwrnreneft. Ognarco nprn"rii,
Mepbl He ygtpaHflIor rIorIHocrDIo [OMeXr.r, Koropbre HecKoJIbKO CHl,rxaror tIyBcrBl,rrerlbHocrb
paAr{oMeTpHqecKr,rx [p[eMH[rKOB .

3aKJr$qeHrre

c noruoulrp oIII{cbIBaeMoro KoM[rreKCa fipotseEeHbr ,qBa u]rKrra ua6rrogeuufi ua pT-22
KpAo: r nox6pe 1987 r, u s oxra6pe-nor'6pe 19gg r. n ,rrpro, qr.rKrre rpoBoAr.rnacb
perucrpaqHfl lIHTeHclIBHocrI{. B pe3ynrTare BbIffBI,Ilacb cretreHb pa6orocnoco6nocrn paEr{o-
MeTpOB I,I JII{Hr.II cBfl3]r.
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Bo nropolvr Ur.IKne rrpoBoilwtLlcb ua6lrcgeuua aKTI{BHbrx o6lacrei na Coluue B trepl{oA c

23 orcnlpt uo 14 Hoa6pa 1988 r. Br,rqereH xapaKrep uucrpyMeHrilJlrHofr nolxpuea[tln
Ha Bcex BorrHax. I4cnr,rtau yceveuurrft Bapr,raHr cKarlfipHoro pyflopa, Ilo3Bonl,tBrxfifi yrraeHr-

rxr,rrb Kpocc-fleflecrKrl Ar,rarpaMMbr Ha[paBneHHocT]I reJIecKona. 3aperucrpl4poBaHo HecKoiib-

Ko AecflTKoB Mr{KpoBcnnecKoB, HeKoTopbre I,I3 HI,IX o6naAaIoT ToHKOfr BpeMeHHofi crpyK-

rypofi.
Onucausui norrflpltMerplrqecxufr KoMIrIreKc, KaK noKa3arl[ rtepBble ua6lrcgeuua, ycneu-

Ho Moxer 6utr, ucnorr3oBaH [nfl l{ccrreAoBaHufl HecraULIoHapHbIx flpol{eccoB B paAuol'{3ny-

ueuuu CorHqa.
/l,erca6pr,. 1988 r.
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XPOH}IKA

B o 6ce pr aro pr{[ rrpo xoAr,rllr cJr elyrcut,te Mepo flpr,rarr,rfi :

B $eapane 1991 r. - BcecoxrsHoe coBeruaHr,re "3nes4u runa AM Her u po[crBeHHEre
l.twt o6t,eKTrt".

IIo rpoercry CnextpYO n o6ecepaaropltr 6uro opraHr.r3oBaHo flflrb pa6ou1rx coBerua-
ur,rfi, Ha KaxAoM r,r3 Koropbrx Berracb [o4roroBKa orqera uo Sase A-npoexla,o6cyxqqalrcr
Borrpocbr 6oprororo }I Ha3eMHoro o6opyqoaaHux; cpoKr.r [poBeAeHr.rtr coneqaHufr:
13-23 Qeopa.nr,24-30 arperrfl, 17-29 ltruHfl,ll-25 urota,l5-21 orcrs6pr.Kporvre corpy,q-
HI{KoB o6cepraroprrr rt flpurnaueHHbrx cfleu[iu]rcroB H3 Apyr]rx yupex4eur,ri, r *u*u-o*
ua coaeulauui [plIHIlMiIrIu yqacrue llasHrrfi EccnegoBarenr c uialraHcxofr cropogbr
3' Tauqu w Epyrve yqeHble wz khwtww lr leprvraHuu. C 2l to 25 orrtlpn npou.grno 

"o"r-IIIaHI'Ie no cfieKrporpaSarr,r BblcoKoro pa3peureHr,rfl rrpoeKra CuexrpYO c yuacrueru ceuu
yqeHbrxrt3 lepuaHun r,r o4Horo usk7autwu.

CorpygHnrcr o6cepaaropr.tl{ [pI{H}IMarrr4 yuacrne a pa6ore pffAa coBeuaur.rfr, roHSepeu.
qufr, cevuHapoB B HaIlIefi crpaue (Mexgyuapoquoe coBerrlaHlre rro KBa3apaM B r.rroHe B
c.-rlerep6ypre; AcrpouoMr,rqecKax xousepeuqna "Acrpoeu3r,rKa ceroqHr',f uocaauqeunaa
\aM^flTvt C.E. IluxenrHepa ll C"A,. Kannana, Koropafl cocroffIacb B Mapre s HraxHeN{ Hosro-
poge; Bropofi cr,esg Acrponouuvecroro o6rqecrBa v. Cooeulanlre, trocBflueHHoe rraMffTr,r
lI'C. ItknoscKoro B orra6pe a Mocxne; Bcecorcguoe coBeqaHr.re PI "3neagurre arrrocee-
qur"-I Tapry; MexgyuapogHoe coBerrlaHue ro npo6nerr.rana MarHr4rHbrx :aesg ,b cAo
(u. Huxxufi Apxuo) u orrx6pe; 10-fi ceuuuapruxona ',cofluewmre BcfibrmKr.r,, g coBe-
ruaHI,Ie PI "I,Iccne4oBaHrle conse,uroff [[a3Mrr" a r, flyul.tro; Ilepurrfi Cosercro]Kgrafi-
cxtrfr cerrauuap no $uauxe Conu4a a r. Hprcyrcxe) , a raKxe Bbre3xiu[ B Epyrl{e crpaHbr.B t99l r. corpyAHr.rrauu Kpunacrcofi acrpoene[qecxofi o6cepaaropNr.r ocyulecrBrreuo
oKoJro 50 eueogoa sa py6ex.

H.B. CrerueHKo I{ H.H. CrenaxtrH yqacrBoBarru B leHepalluofr accau6ree MAC a
Aprenrune.

_ Ha. pa6ouee coBeqaHlle tro npoeKry CuerrpYo s Hranurc Bbre3xar]r Haru]r corpy4Hr.rK]r
f'!, lepur6epr,R.r4. flponnrc, IIJI. rlerpoa, AM. 3nepeaa, H.B. creureuxo, BJI.'ipuuun,
A.I0. Cunr.rra. Ha coneulauue r leptraruro Bbre3xarr pE. iepru6epr.

B axaape H.c. Hecrepos r HM. Iilaxoscxoi ,rre.xar, 
" i, typ*y (oi,runang[x) Anr

yqecrr.rfi a xouSepenqlrr{ tro [epeMeHHocrr.r 6rasapoa.
B Nrcrte H.C. Hecrepoe lr A.B. Crenanos pa6ora;lr n XermcrHrcKoM TexHoJror[qecKoM

y Hr'rB epcr'rrere [o urraHy co rpyAHHrrecrg a n o 6ra ct u paauoacr poHo Mr{rr.B rrcne A3. CrenauoB yqacrBoBan s IV co"aurunrr Kouurera cofiHeqHbrx eBpo-
reftcxnx acrpoHoMoB (CESRA) u fpeqnu.

B urole MM. fIo:Eu.EKoB I{ I0.o. I0poacxnfi srre:xanr Ara ua6lrcAeur.rff rrorrHoro coJr-
HerrHoro 3arMenltfl Ha MerpoBbrx BoJrHax n Mercrxy.



B urcle I,I,I. ltlegqeuKo Arla ua6nrcg,enui nenornoi Qasu conueuloro 3arMeHlrff Ha Merpo-
Bbrx BolHax Bbre3xur Ha Ky6y.

BJI. Oor*,rrH B reqeHlle rpex Mec.EueB Haxo[]rncfl s CIilA r o6cepnaropwn Ywnnna n
a Yuuoepcrrere Afiona, rge [poBo,qfln pacqerbr c EcnoJrb3oBaHr,reM ua6lrc4euuft, rroJry-
geHHbrx ua I GuerporoM raMMa.TenecKone.

AA, CrenaHsH u BJI. @onann Bble3xarlll a OPI grx o6cyNgeHlrfl Bo[pocoB, cBfl3au-
l{brx c yqacruena na6oparop}tr{ raMMa-acrpoHoMr{r.r KpAO a xonna6opaur.rn XEIPA.

fI.O. llyrafiuoB. BbIe3xiIJI s llranltrc r u o6cepraropu]r Karasnr na6nro4an KpacHbre
K apnLIK oB bre 38 e3Ebr Ha EByxnyqeno rr $o ro rrlerpe .

U,I,I, flpouux B aBrycre Bbre3xarra u Epasunrrc grlfl yqacrrfl s l4gM crunosnyue MAC
"3Be3gHoe HacerleHne B lararcTfiKax".

BJI. Ipttul.ttt, P.E. Iepur6epr a oxrn6pe flpr.rH]rMirr[ yqacrr.re n 7-u coaeqaHr,ru no xorro4
HbIM 3Be3EaM,3Be3.qHbrM cKoruleHllflM n Coluqy,r Tycone, C[IA.

H.I,I. EoHgapr a noa6pe pa6orara c KorlJleKrlrrefi Soronnacrr,rnoK r 3onne6eprcrofi
o 6cepaaropnu r lepruanrr.

A;E. Tapacoa r uoa6pe pa6oral s ltrexo-ClosaKufi B acrpoHoMr{qecKoM HHcrr,rryre
AH,qxees coBMecrHo c A-poM lapnaasuolr rto [3yqegr.rrc 6rrcrpofi uepeueuuocru Be
3Be34br 45 Ilepcea.

B.fI. MalauyureHKo n H.C. Uyaaeaa a no.r6pe-gera6pe pa6oralu a Bencrofi o6cep
Baroplu c npoQeccoporvr Baficou no npo6neue QusNrn MarHr,rrnbrx 3Be3E,

A.I. Illep6arcoB B .f,HBape-Senpane n Ll.C, CasaHos B aBrycre-ceura6pe pa6oraln n
o6cepraropnu u acrpoSuguqecxofi na6oparopru Ynnaepcnrera r. XenrcuHKlr rro reMe
"AxtnsHoctb II MarHerI{3M 3Be3g".

A.C, Muuresnu a Qerpane, a sareM B Mae-anpele Bbre3xiu s Hranfin a o6cepraropnrc
Apuerpr, r,qe @BMecrHo c l,rrarrbflHcKl{Mlr }^IerrbIMI{ [poBoEI{JI pacqerbr rro MoEerr[poBa-
suro o6oroqeK 3Be3A rrrfa T Tenrqa. B oxrxdpe oH Bbrexa[ ryga BMecre c H. MurpoSa-
toaofi,sarrmqr{B KoHTpaxr ua 2 roEa.

A-I. IIIep6aKoB r{ 3"A,. Illep6aroBa B xoa6pe Bbre3xuuu s Hcnarurc a Magprgcxnfi
ynlrBepcrt'rer grr o6cyrygeHr,rtr coBMecrnbrx r.rccrregosaHr.rft xpouocQepu xorroAHbrx 3Be3[
u Corurla a nn$parpacHbrx nr{Hr{flx reJrufl.

LlB, Vl.llsuru, BJ4. Ilpouurc, A.O. Jlaryrun, A.E, Eyrau rpoBoEr{Jrr{ na KaHapcrcux ocrpo-
Bax B o6cepraropuu cKaH,qilHaBcKr{x crpan rrycKoHanaAowrrre pa6oru cuexrporpaQa
COOI4H, usroroBrrerlnoro a Hauei o6cepaaropun.

A.C, Au4peea r ceura6pe Bbre3xaJr s OPI wfl yqacrvtfl, B tuKone no HenunefinbrM Mar-
HHTHO-rr.rApOAr{HaMI{qeCK r.IM npoqeccaM

3.A. Eapanoscrrfi s nox6po-gera6pe pa6oraa s tlexo-Cnoaarr,rr,r B Tarparcxoft Jlonn
HIiIUe, r.qe o6cyXAar pacqerbr LI Mo.qenr aKTr{BHbrx o6pasoaarufi na ConuUe.

AJI. Ea6rur, M.B. Ornpr,3A. Eapanoacrcfifi,A.C. AxgpeeB B Mae Bbre3xiuu a llonrruy
Enfr.y\acrwfl. n pa6ore XIV roHQepeHrlr{n ro Qrcurce Connua,

BJI. Iprulut u H3. Crerueuxo B Mae Bbre3xaJrrr Ha 10 gHefi n Kanagy B cocraBe coBer-
crofi Aeneraqfl[ no [porpaMMe Coser-I,IHrepKocMoc.

C"U. llnaunngd n uapre Bbre3xiu s OPI Wn yqacrnfl n pa6ore Erponeficxofi pa6ouefi
rpy[nbl uo H3yrIeHlIo CP-sgegg.

H.C. 9epnrrx B rrrone Bbre3xarr s CITIA Wfl y\acrnfi B MexgyxapogHbrx ronQepexquax
"Acrepougrr, KoMerbI, Mereopbr" lr "Errl3Kr,te rc 3erue acrepougrr".

A.B. Epyuc a $enpare Bbre3xarr s Tllngfirtsplro AJrfl comacoBaur{fl rexnr,ItlecK}Ix ycJro-

sltft Ha npu6op "COfl".
B,A. Koros Bbre3x:ur a Buplamrerr (Beauxo6purannx) gln o6cyxgenua ocunansunft

Connqa. B xacro.sqee BpeMfi BA, Koros pa6oraer s CIilA n Cran$opge no ieue "llprpoga
corlxetrHbrx ocrtruunsquft '1.

A.I. Kocosnues pa6oraer a Benuro6pwranuu a Keu6pugxe no reMe BHyrpeHnero crpoe-
nus Comqa.

B 1991 r. n o6cepaaropr{ro npr{e3xaJrrr )AeHbre r{ cflerl}raJrr{crbr r.r3 pa3ubrx crpaH Ant
rrpoBefeHr{fi coBMecrHbrx pa6or r ux o6cyxqqeuur.
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!1a yuacrun n pa6ovnx coBerrlaHr{Ex ro flpoeKry Cnerrp-YO, Koropbre 6ruu nporegenrr
a_ Qerpane,3rlPerte, lrnne, HIo[e u orcra6pe a o6cepraropuro npneixalu us lipnaannu:
M. rpenrurr,r.Py6en,B.Illenafix,H.Kanuemuau,r.Kpauep,x. onoperc, X. Eerrcippocc;
ug ?l:utun: 3. Tanuu, I. Halerro, I. Tangenno, K. Mopoccr.r, p. Oanouu

B tttone o6cepaaropup rocerrur E Itlu Xyofr rs Kmas Als o6cyxgeuur npodneM conne+
HbIX BCNbIIIIEK.

O6cepraropnlo raKxe flocerr{Jru rpyttrrbr np6ureneft acrpoHoMr,rfi rs CllA u llexo.Cno.
BAKI,IT.



BNAAI4MHP KOHCTAHTI4HOBI{q IPOKOObEB

3 aunapr 1993 r. sa 95-rvr roAy xr,r3Hrr cKonqarrcff rpytnrrft yveurri,nrglauqufrcr cne'

q[a[r{cr s o6racrl,r o[Tr,rKH r,r cneKTpocKou..I[ flpo$eccop BJIaEI,IM],Ip KoHcrauruHoB[q IIpo-

roQnen. Y,{eH[r A.C. PoxcgecrBeucKoro, oH HarIaJI cBorc HayqHylo ,qeffrerlbHocrr s 1919 r.
B rorrr,Ko rrro co3AaHrlovr locygapcrBeHlioM ourl'IqecKoM I'IHcrl{ry'te (fOI4) , 3[ecr uo[
pyKoBoAcrBoM A,C. Pox(qectseHcKoro coBceM eu-le MorloAofi yueurrfi [poBerl $yugarraeH-
TaJrbHbre r,Iccne.qoBaHr.rfi aHoMarlbnoia gucnepcuu n napdx rqenoqHblK Ii ulerorlHo-3eMerlbHblx

MeriIrIrIoB. flolyueuur,te pe3yJrbrarbr 3acr,ylt<AIt4 o6qee [pI{3HaHI{e, BoITIJII'I B crpaBorIHI'IKI'I

I,I pyKoBoEcrBa I]o aroMHofr cnexrpocxounu.
B 3Ge roAnr B^K. l]porco$ren oAHrrM I,I3 flepBbrx 3aHffilcfl BHeApeH[eM a 6ypuo pa3BI{-

Barculyrocfl oTeqecrBeHHyro MeTannypr[ro MeroAoB cIIeKTpanbHofo aHi]JII,I3a pyA,MI'IHepiuIoB,

MeraJrJIoB I{ c[rraBoB.IIpu ero aKTI,IBHoM yqaarur4 B pa3flurlHblx ropoAax co3EaBanl'Icb na6o'

paropr{}r, pa3paoarbrBiLllrcb Mero[r.rKr,r, KoHcrpyl{poBarll4cb rlepBble oreqecrBeHHble crIeKT-

pilrrbgbre npu6opu. Cuerrporpa$ WCIL2Z oKa3aJIcE HacrorlbKo yAaqHbIM, qro craJl HeorbeM-

nerurofi npruagnex*rocrbro Kaxgofi cleKrpanbHofr na6oparoptil.I. Ero voguSurcauus I4CII'30

BbrnycKaercff Ao c}{x IIop,
B rocnesoeHnufi nepuo4 B,K. ilporcoSbeB 3aHltMarlcfl pa3BI,IrI,IeM oreqecrBeHHoro npr't6o-

pocrpoegr,rfl. IIog ero HerrocpeAcrBeHHbIM pyKoBoAcrBoM [I BTII,IffHI,IeM co3EaBarHcb MHoro-

rcauarrurre SoroonercrpuqecKue npu6oprr, ra<tle, KaK KBaHToMerp [OC-10, ceputtr t4rreq
<!epeurluounbrx rrpll60poB c BbrcoKr,rM cneKrpitllbHbIM pa3peilreHI{eM, MHoroKaHarlbHble

.r.opo"rnur. npradbpu Anfl MarHocrLtKI,I IIrIa3MbI lr ropaqflx ra3oB (Cn-64), paKerHble

cnerrporpasbr ,qnfi r.rccneAoBaHufl conHrla, qelarr cepr.rfi npr.r6opon c gnsparquoHHblMll

pellrerKaMfl pa3rll,IqHofo Ha3Haqeu[fl" Bnagl.rll,rp KoucranrrnoB]rq - ]rHl'Iuuarop pa6or uo

uccrre4oBaHr,rro Hll3KoreMueparypnofi [rra3Mbr, co3[aHI4Io HoBLIx ucrorIHlIKoB cBera, I'IccJ]e-

EoBaHI,tfi B o6[aCTI.{ BaKyyMuoro YO-ttsnyveuux. 3a paepa6orKy I'I. BHeEpeHrIe B IlpoMbllx-

rIeHHocTb HoBbIx MeroAoB crleKTpajrbHoro aHaJIH3a MerailrloB I,I cnJIaBoB BJ(. Ilporcooreny
s 1950 r.nprcyx4eua focy[apcrBeHuafl rIpeMI'Is CCCP.

C 1958 r. Harrarcfi Hoer,rfi [no[orBopHbrfi nupuog B HayqHofr EeflrellbHocrr'r BJ(. IIpo-
rcoSreoa: nocle 4Gleruefr 4enrelbHocrll s fOI4 oH [epexo[flr Ha .pa6ory B K_pbIMcKyIo

acrpo$usuuecKylo o6cepBaropl{rc (KpAO). C npucyrU}IM eMy 3Hry3I'Ia3MoM Bnaguvup
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KoncrautuxoBl'Iq Bce 6orarefrurlre cBol,r 3HaHr,rfl II olblT BKnaAbrBaer B pa3Br.rrl,Ie crreKTpo-
cKofitruqecKl'Ix llccrleAoBaHllti xocuoca. IIpu ero HerrocpeAcrBeHHoM yqacruu rrpoBogflrca
cIIeKrpocKollfiqecKI'Ie llccneAoBaHl]tx aruoc$epu Beueprr, paapa6aruaarorcff Merogr,r lr
IlpoBoAflTc.E ua6nmgeuua clyrHLIKoB I,I KocMurrecKr.rx craHUI,Ifr. Eolturofi BKnaE BX, tlpo-
rco$rer BHec B paspa6orry coBpeMeHHbrx rpn6opon AJrfl rpoBeleHr.rr BHearMocSepnirx
uccregorauxfi.

3a 6onlurue 3acrryrn B I,I3yqeHI.Iu KocMoca B.K. tlpoxo$res s 1966 r. rs6pau qrreHoM-
KoppecloHAeurona MexAluapo4Hofr aKaAeMHr,r acrpoHaBrrrKr.r [o orgerry $yugapreuram-
HbIx HayK, a s 1974 r. - ee 4elictnurelrHblM qrreuoM.C 1967 r. BJt. Ilporto6rea 6gn
BI'Iqe-[pe3I'IAeHrou Konuaggl{I{ rto nuearuoc@epuoli acrpouoltru Mex4ynapo,qHoro acrpo-
HoMr,rrrecKoro coro3a, a c 1970 no I 973 f . - flpe3].r[eHrorvr srofr KoMr,rcc[[.

.[o noueguux Auefr csoefr xfisHu Bua4rErrrup KoucraHrrHoBr,rq aKTlrBHo pa6orat *
paccql{rblBarl HoBbIe crgrcrporpa$bl AJIfl nuearlvroc$epurrx acrpoSr,I3r,r{ecKux ua6rlrc4enrd,
r( oH cynbrrrpoB arr co rpygHuxoa o 6cepaaropr.rlr,

BX. flporco6rer nanoro cIIJI or,qafl flperroEaBaur.rro, q]rrarr rreKur,rr a JIly, n lopr-
KoBcKoM yHl'IBepcl{rere, a Aprunrepufrcxofi aKageM}rr.r,6olee 10 Jrer gaBeAoBan xa$eUpofi
CIICKTPOCKOIIIIII A JIEUIHTPAIICKOM IIHCTIITYTE rO'rUOfr MCXIIHKI,I H OIIT}IKI,I.

Pa6oras a Kpuntcrcofi acrpoQuauqecrori o6cepuaropnlr, Bragrarmp KoucraHruuonuv
MHoro ner pyKoBogul Sunoco$crcnrrr ceMlruapoM l{flfl Hayrrubrx corpygHr,rKoB, rracro
6btaaJr I'I B rrrKoJre, pacflorroxeHHoff na reppuropru o6cepBaropfirr " n. Auynrrov, - 6ece-
AOBIUT C AeTbMr.r.

- _]v}ut n.4o6poxenarenrHrlfi, Bcer,qa roroarri rroEerrrrrbcrr cBor{M onbrroM ri:Hanrr*u,
BX' flporoQbeB cHncKarl ;tto6osr u yBaxeHrre cpe.qu cBor.rx MHoroqr{cJreHuurx irverrrr*oa r
BCeX, KOMy [p].rxoAr,rnocb c Hr4M CorpyAHr4qarb.

B_ nalr.sru corpyAHI{KoB Kpurrcrofr acrpo@rsuvecrofr o6cepearopr{u r.r Bcex Nnrerefrn' I{ayutufr oH ocraHercr{ tIyrKI,tM, MyApbIM, I,IcrI,rHHo I,rHTerI[[reHTHbIM rreroBercorr, 6eo
r( opbrcTHo rrpeAaHHbrM HavKe.
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