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82-ft rov BKjrroqaer opHrHHaJrEHbie cTarbH IIo pe3yJlbraraM I'tccne[oBaHlrfi, BbInonHeHHbIx n o6cepra-

ropun. B crarr,flx no Qllrurce 3Be3,r1 H raJraKTr{K paccMarpr{Balorc, pe3yrlbrarlt QororvtetpmecKoro, florlfl-
pHMeTprrrrecKoro H cneKTpocKonHqecKoro H3)qeHr.rs neKyn.ffpHllx:nesg, ceii$eproBcKHx H ApyrHx aKTHB-

HbIx raJIaKTr{K I,I Hx sAep, peHTteHoBcKLIx HcrotIHHKoB H Apyfr{x o6textos. Ctargu no @u:uxe Colsua co-

[epxar pe3ynr,rarr,r Hccre,troBaHuft pa3n[rrHr,rx npoxenenuft conHeqnoft aKTHBHocrH, [BHxeHllil [na3Mbl H

gneKTpr{qec6l,Ix roKoB B aKTI{BHLIX o6nacrgx, conHeqHoro MarHeTH3Ma I{ napaMeTpoB nrreH. flpurognrca
Hel<oropr,Ie pe3yn6Tarbr pa[uoacrpoHoMtrrtecxl.Ix rccneAoBaHuft pa3JI[ttIHLIx o66exros, s3yl{eHHfl Hcroq-

HI4KOB raMMa-I{3JlrIeH}lg, paapa6orxn I,I pacqeTr,I HoBbIx onT[qec]<Hx cIrcTeM.

C6opnax paccqaraH Ha cneuHaJll{cros s o6nactu acrpoHoMHI'l u actpoQnsurn.

The 82 volume of the "Izvestiya Krymskoy Astrofizicheskoy Observatorii" includes the original artic-
les on the results of investigations carried out at the Observatory. The papcrs on the physics of stars and
galaxies present the discussion of photometry, polarimetry and spectroscopy of peculiar stars, Seyfert gala-

iies and-their nuclei, X-ray sources and other objects. The articles on the physics of the Sun comprise the
results of the study of various phenomena of solar activity, plasma motions and electric currents in the active
regions, solar magnetism and sunspot parameters. Some results on the radioastronomical investigations of
different objects, the study of gamma-ray sources emission as well as the design and computations of new

optical systems are presented.
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CNEKTPOCKOTIITIECKOE HCCNEIOBAHHE P CEP

T.M. Paqxoscxas

Hsyteuu cneKTpbl nynrcupyoulefi 3Be3[EI p Cep ua ocuorauuu na6nrogenuft, runorHenrrrx s 1984 u
198? rr. B cneKrparrbuoM ALIara3oHe I6900-5700 Au I4900-3800 Ac gucnepcuefr6 u 12,A/rrarvr.

HaftAeuo, qro gKBrBaJIeHTHr,re rulrprHr,r l1\, nntanfi Bo[opoEa H cuJrbHbrx nwrufr,renug, B TerreHrre rtepuo-
Ea nynrcauuft MeHrrorc.,r, no 6es gaN,terubrx 3aKoHoMepuocrefi.

OupeAenentr eQ@extmnax reMfleparypa T*=)lgOO i 900 K u yc(opeHue cllau rxxecru lgg =
= 3,6t0,2, a raKxe r"racca M/M6= 16,0 n aoapaci t = 9,2.106 ner.

llonyteuo, qro coAepxaHue reilus., yrnepoEa, a3ora, Kr.rcnopoAa, MarHHs, KpeMHlr.fi r{ KaJrbrrr{fl B arMoc-
Qepe P Cep drilexn r< coaHequoMy.

SPECTROSCOPIC STUDY OF B 'Cep, by T.M. Rachkovskaia. The spectra of the pulsating star
pCep have been studied, using the observations, obtained in 1984 and 1987 within the spectral intervals
r 6900-5700 A and l.4900-3800 A with the dispersions 6 and l2 A/mm.

It is found, that the equivalent widths I|l1 of the hydrogen lines and of the strong helium lines change
duriag the pulsating period wethout the niticeable regularities. During the long time interval the change of
Ill1 is not found,

. The effective temperature TrS = 27900t900 K and the surface gravity logg= 3,60!0,2, and also the mass
M/Ma = 16,0 and the age t = 9,2 . 166 of BCep are defined.

The abundances of the 7 chemical elements are estimated. One can suppose, that the abundances of the
helium, carbon, nitrogen, oxygen, magnesium, silicon and calcium are the same as for the Sun.

I. BBEIEHI,IE

BCep (HD 2O5021A, HD8238A,myN3,3, Sp 81-21Ye) - npororu,n_ flynbcnpyrorrrr{x
38e3tr C[eKTpaJrbHbrx KJraccoB 81-2 a6colroTHbrx Brr3yanbHbrx Be,Jrr.{qr{H My = -3,5+-4,5.fpefi [l] orMeqaer repeMeHxocrb uep]roAarynbcaurf BCep P xOd Jg.Couacuo Cre66uncy
[2], rapuary]r aMrrlr{rygbr 6[ecKaBCep cocraolxfir Lm = 0,057 n[/-$unrrpeu Am=O,0lls
Sulrrpe"I. Kar [oKa3blBaror HeogHoKparHbre Ha6JlrctreHr,rf, rlyrreBbrx cKopoc'refr (cv.,<Dnru
[3] ), pCep flBltfl.ercfl clleKrpocKorruqecKofi Esofiuofi c op6uralrurrM rreproAoM P = lod ,893.
Oguaro cBeAeHHfi o [p]IcyrcrBlrut [rwnuit BTopr,rqnoro KoM[oHeHTa B cneKTpe BCep n nlrrepa-
rype HaM HafrTI,I He yAarlocb.Blurrcou r.r Ap. [4] o6Hapyxunfi, qro B rerteulre ryrrbcaU],roHnoro
Ilr,IKrIa MeHrrrcTcff gKBr.rBareHTHbre IIIr{pHHbr W1 \],1.]F,uit BoAopoAa, flonoe [5] orrr.reuaer u:*re-
neune I/1 He ToJIbKo ILIHLIfi BoAopo[a, Ho fi reIthtfi..lomg6epr r.r Ep. [6] yKa3brBaroT Ha r,r3Me-
Henrre rrpo$uneft ).4553 u tr4568 Si III s reseur.re repxoga rynbcauufr, uro aaroptr [6]
o6bscxflror paAlraJrbubrMu nynbcaquaMr,r B arMoc0epe pcep. Kauuoc fi CMr.rr [7] no urrcoxo-
tr}ICIEPC}IOHHbIM HA6IIOEEHI,ItrM HAIIIJII,I, IITO I,I3MCHEHI,I'I SKBI,IBAJIEETHOfr lIlUPIIHbI 1.il7, IILI]f.LIVI
14568 Si III a rerIeHI,Ie nepuo[a flynbcaUuf Moryr [ocrr.rratb 737o, Ho oHr.r He yKa3brBaror Ha
xaryrc-ruoo 3aKoHoMepHocrb B Bapr,raUr,rflx I/1 c Qasoi [ynbcaqtroHHoro [epr.ro[a, Kporle
Toro, aBTopbI [7] uo Ha6[ToAeHLIEM Ha COPERNIC Eamlrrr, q'ro B onpetrereunr,rx Qasax
IYNbCAIII4OHHOTO UI'IKJIA B KPbIIIbflX I,I B IIEHTPE rIPOOU]Ifl il\lHYIlI tr I11O ASi III IIOABIIflCTCf,

Aelpeccl{fl. Uto r<acaetcr Ql.tsuuecxux [apaMerpoB u coAepxaHuff xlrMHqecKr.rx srreMeHToB B

arMocQepe pCep, to HaM yAanocb orbrcKarb. nr,rrub ABe crarbr,r, rAe o[y6nr,rKoBaHbr oUeHKlr



aSQerrurnofi reuneparypbl LI ycKopeHl,ttr culbl TffxecTLI [8, 9] u co[epxaHl,Ifl a:ora [8] ,

Ho, rar rr3Becruo, Errfl Bbrflcueur.Ifl rlpl,IpoAbr uynrcaquft Heo6xoAI{Mo raKxe I'IMerb HaEex'

Hbre AaHHbre O oLI3UTIeCKI,IX yCTIOBI'IflX lI XI'IMI{qeCKOM COCTaBe arUoCsepu.

Pacuonaras AocraToqno MHoroqrrcJreHHbrMr{ BbrcoKogr,rcflepc[oHHblMrl crleKTparrrr.r pCep

r{ flp]tHlrMaff BO BH]rMaH]re yxe r{MeroutJ4ecff K HacTOffxIeMy BpeMeH}I pe3ynbTarbl [pytl{x
aBropoB, r g,auuofi pa6ore Mbr craBlrrlu nepeg co6ofr cnegylot$le 3allar{tl:

1) nongrarrcfi BbrflBlITb Bo3MoxHbre I,I3MeHeHufi oKBI,IBaJIeHTHrIX IxupLIH nuHui, ua-

6nrcAeusrn B crreKrpe BCep, a reqeur.ie 6onee roporrux (nyrrcaquonuufi tt op6uranrxttfi
nepuogu) u 6onee IuILIrenbHbIx (rogrr) [poMexyrKoB BpeMeHI,I;

2) oqeunru Qrasuuecrre ycrroBllff LI coAepxaHlre xl,tMr,rqecKl4x 3rIeMeHToB n artuocQepe

@ep.

2. Marepnal na6nrogennfi

Ha6rrogeura BCep nrnonHeHbl Ha cnerrporpa$e KyEe 2,6'nr peSnexropa Kprrvrcrofi
acrpo$usnvecrcoi o6cepraropur AH CCCP. I4cnorrgosarficb IIrIacrLtHKtI c ar,tylrcuefr rr-
non 103aO, 103aD r.r 103aF Kodak. B ra6n. 1 co6paHur AaHHbre o c[eKrporpaMMax. Ilpuue-

EeHHbre B nflToM cron6ue roJII{aHcK}Ie AHr,t Bblqflcleubr Ha cepeEr,rHy 3Kc[o3l,Iquu. B urecrou
cror6qe gaurr Qaarr flyrrbca[[oHuoro flepproga, ou]r rloJryrreHbr comacHo o$evepuge [5] .

B uocregservr, ceAbMoM cron6Ue [pr,rBeAeHbr $aarr op6uraJlbHoro lep]Ioga, Koropble BbIqI,I-

cJreHbr Ha ocHoBalrr{lr o$ertreplrgrr [2] . Cnexrprr 6run 3auI,IcaHbI na nrr.rrpoSoroMerpe
r{Hre HcuBHo cre fi Ha 6a3e narxpo 3 BM "klcrp a- I 25 6" .

llpu oroxgecrBrreHr,ru ruuufi uu l,tcnoJrb3oBirrllr ra6ruqu Myp [10] ]I c[]IcoK ttuuui,r

Ar.fi 3Be3[br TPeg (SpB2) [r3 crarb]r llerepc [ll] . OroxUecrBrleu]Ie nuuuir lr oflpe[erleulIe
gKBr,rBarenrHbtx rruplrn 6ruo cgerano rtu,qlrB]rAyiubno Ha raxAoi per]IcrporpaMMe c uerlblo
BbrffBrreHlrf, Bo3MoxHbrx r,rgNreHeHHfr B cfleKrpe BCep. HanorraHI.IM, rlro [epuoA nylrcarlnfr co-

craBJrtrer rrpltMepHo 5 u, vro cyulecrBeuuo flpeBbrrrlaer rlpoAoflxr,IrenbHocrb oguofi excno:r-
I1r4r, Haullx ua6rrcAeuIafr BCep (ra6n. 1). Kar BI,IAHo I,I3 ra6l. 1, sauu ua6nroAeHl,In Aocra-
roqHo xopouo pacapegeleHrr no Saaaru flepllotra nynrcaulrft lr cyulecrBeHHo xyxe uo op6t't-

ranbHoMy IIepr4oAy.

Ta6ar.rua I
flaxxue o na6rro4enxax

Aara .[acnepcr.rx,
A/urur

Cnexrparpuaa
o6aactu, A
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3. 9xsnraneHmble uupr{Hbr

Etno oroxcgecrBJleHo oKorlo 150 nranr.rfi gJIeMeHToB, THrIr,rqHbIx trtrrr paHHr.Ix B-sresg,
n onpeEerreHrr rx irsusareHrHbre uupr,rHbr I/^. Cparueuue rroKa3aJro , ruo ll 

^ 
lanufi aogo-

poAa LI c[rlbHblx ttwuuir reIII,Iff KaK s 1984, rarc ra s 1987 r. HecKoJrbKo pa:rnuai6rca B pa3Hbre

Qaart nepuoga uylrcaqrEfi. Ha prac. I u 2 s KaqecrBe r{[[rocrpar{}r}r Arr EByx ll.rxufi aogo-
poAa LI renlla lpeA_craBrleHbr 3aBr.rcr{Mocrr,r I,1/n or $asu [o Harrrr.rM Ha6arc4exuxu r ua6lrc-
AeHI{aM llouosa [5] . Mu ert6palu grtrl conocraBrrent4fl c HaulrMr.r pe3yrrbraraMra 4anuue [5]
rloroMy, uro n [5] , no cpaBHeHI,IIo c ApyrLrMr.I Ha6nrogareJrfiMr{, BbrrroJluenu 6onee &flr,rHHbre
pxgr,r ua6lrogeHl.Ifr BCep (our uonyueHbr B reqeur.re ogHofr Hovn) r,r B AocraroqHo rulrpoKoM
cleKrpiulbHoM llHrepBarle ).4900--3800 A. 3aBucurvrocrr.I Ha pwc. I u 2 nosson.Eror flpexAe
Bcero cAeJlarb BbIBoA o roM, uro l/^ nuruufi BoEopoAa urerrufr no oupeEeJleHrxru [5] cracre-
Marr,rqecKr,l npeBbrruaror flonyqeHHbre HaMr,r 3HaqeHta14r. Ha puc.3 Aano cpaBHeHxe 14, ao-
EopoAHbrx tunufi rro HarrMM ua6rrcgeuuana u uaonr6ieHurrM [pyrHx aBropoB ll2_'141 .

lLs puc. 3 uu4lto, qro npfl Harw.tillr AocraroqHo 6onruroro pas6poca roqeK Her cr{creMarr,r-
qecKl{x pacxoxgeHufi B 3HaqeHltflx 3KBI{Ba.IIeHrHbrx rm,rpr,rH nunuil MexAy Har[,rMr.r t flzaa)
orlpeAerreHr,Iflnry. Hanonanr,rM, rrro aa6lrogeulrx U2-l4l BbrloJrHelrbr c 6olee uusxofi uo
cpaBHeHI'Irc c xaruefr grcnepcuefr. Har.t6onrruee orKrroHeHr,re or rrr,rHr,ru paBHbrx sHaqeufifi gxs[-
BiuIeHTHr'rx IuupLIH (puc. 3) IIoKa3bIBaeT Ho, vTo, BepoflTgo, MoxHo o6:srcaurr, coUracgo
[12] , noauneulleM Lt ucqe3uoBeHl,Ievr (nnu ycurreur,reM r,r yMeHbrxeHuevr) ouuccr,nr, Koropafl,

IO.BI,IEI,IMOMY, HAIIATAETCE HA JII,IHI,Irc trOHIOUIEHlIff I,I .EBHO HE BI,IAHA. HA PUC. 4 CONOCTAUEHU
sKBI,IBaJIeHTHrIe [MpI{Hbr ttuttwit 3JreMeHToB, KpoMe BoAopo[a, oroxAecrBJleHHbrx B crreKrpe
pCep no Haul{M Ha6nrcgeulltrvr s 1984 u 1987 rr. Kax Br.rAHo, coruacrae MexEy I/^ unyxnir
xopolxee.

Bepnenaca K puc. 1,2, llo-eugl,tMoMy, a [5] orcnrauarreHrHbre ur.rp]IHbr 3aBbuueHbr BcrreA-
crBl{e AByx [p[qI'IH. Bo-neprux, B [5] ucfloJlb3oBarrr{cb c[eKrporpaMMbr 6onee ntrsrcofr
loz.ctlepc;zit4 (36 .A/rvrrra) rr Bropoe - aBrop [5] cyurecrseHHo Bbuue [o cpaBHeHr.rrc c HaMr.r rpo-
BoErJr ypoBeub HerrpepbrBnoro cleKrpa (uacruoe coo6ueune) . Ha o*rosaHvfipua. l, 2 rvroxuo
TaKxe 3aKrIIoqI'ITb cJle[yrctrlee. EcnIa yqecrb, qro Toquocrb o[pe,qeJreu[a gKBr,tBaIreHTHbrx rill,r-
puu nunuil Bo[opoEa cocraBnfleT 3-5%, a w 

^ 
co 3HarreHurMr,r B flpe,qenax l-2 A, Ha[pr.rMep
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l0
5

l0
9

I
B

l0
9
2

4
10

.10
7

7

8

8

8

7

8

32
32
28
24
25
58
25

36 0,04 2
4 0,06 5

0,14
0,15
0,06
0,07
0,08
0,05
0,05
0,14

3

J

J

10
10
l0

J

l0
l0
t0

9

7

5

7

3

2

2

2

I
)
)
7

3

4

4
2

8

8

r5
15

94
5

5

26
26

2

l6
)

16
2

0,11

0,04
0,0't
0,04
0,10
0,09
0,06
0,12
0,04
0,12
0,05
0,t4
0,20
0,14
0,11
0,13
0,14
0,10
0,06
0,14
0,14
0,08
0,06
0,14
0,13
0,1'l
0,08
0,10
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OII

43 36,8 6

4325,71
4319,63
4317,14
4303,82
4294,82
4277 ,90
42'.1 5,52
4253,98
4253,7 4

4189,7 9

41 8s 3s
4169,23
4153,30
4146,09
4141,96
4132,81
41t9,22
4t04,7 4
4097 ,26
4092,94
4087 ,16
408s,1 2

407 8,86
407 5,87
407 2,1,6

OII

4069,90
4069,64
3982,72
3954,3'.1

3919,29
39t2,09
39r 1,96
3882,20
387 5,82
3850,81

MgII

4481,32
448t,t2

SiIII
457 4,'.l8
4567 ,87
4552,65
3924,44

silv
4116,10
4088,81

CaII

3933,66

o,2l 6

0,lo 4

0,10 6

0,13 6

0,12 2

0,12 3

0,12 7

0,10 3

0,08 2

0,13 l0

0,13 10

0,16 10

0,22 l0
0,lo 4

0,08 6

0,20 3

0,16 4

2

2

2

2

54
54

67

67

101

36
36
19

19

106
106
l9
20
20
20
10
48
10
10

10
t0

0,06
0,06
0,13
0,14
0,08
0,06
0,04
0,06
0,16

0,14
0,08
0,09
0,11
0,09
0,08
0,06
0,11
0,07
0,04
0,07
0,07
0,07
0,07
0,14
0,11

2

5

8

10
,,

3

2
2

10

8

4
5

8

8

4
4

9

3

4
6
4
5

6

7
,l

10

6

6

17

l7
t7
l2
t3
12

2

2
)

\,447 lHe I, lroxet llMerb oII[I6Ky flopflAKa 10-15%, ro Moxno llpeA[onararb, qro B reqe-

Hue [epr{otra [ynbcau]ri oKBItBarreHTHbre rrupl{Hbr [I,rHLrfi BogopoAa ]I curlbubtx ttuttuil.rettws.

rroKa3brBaror r{3MeHeH[fl, Koropbre Hocflr xaoTI{qecKI,II{ xapaKrep. Kax c.reAyer vrc l7),
BepoffTHo, flperep[eBaror rr3MeHeuufl B TerreH[e [ynbcaql{oHuoro [ep]IoEa raKxe I4l^ 6oree

cni6rrx rfiftl4ir, oEIaKo [pr.r Ha[refi roquocrr{ r,r3MepeHr,Ii oHrr florpyxeHbl B oIuI{6KLI orrpeEe'

ileHfifl 14/ \. llpr,urrepona sroro Moxer cnyxllrb fivl,llvtfl, ].4713 HeI (pttc. 2) .

Cpelriire tro Ha6rrro4eHr{trM B 1984 u 1987 rr. 3HaqeHI.r.E oKBI,IBarIeHrHbIx mIpI,IH r.uruwir,

Koropbre rrpeAcraBrreHbr B Ta6rr. 2, lmr ucnonb3yeM B galruefturerur trrtff orlpelelenua $usr'r-
qecKrrx [apaMeTpoB LI xLIMI,IqecKoro cocraBa arMocQepbl pCep, noltux [pI{ 3ToM, qro MbI

npexe6peraerr,r HecTaquoHapHocrbrc arnrocsepu 3Be3Abr llt, cJIeEOBaTeJIbHO, IIO[]qeHHbIe IIa'

paMerpbr 6ygyr xaparrepll3oBarb ee HeKoropoe cpegnee cocroflHI'Ie.

4. OnpeEenettue Tr6 u lgg

.[na oupegeueurx oQQeKrIasgofi reMlleparypbr T16 u, ycKopeHl{t cta;1bl rflxecru lgSi'

Airx BCep Mbr r,rcnorlb3oBarrr{ Ha6nroAeuHbre HaMlr sKBrIBiIJIeHrHbIe IuupI,IHbI }r [poQurllr BoEo'

poEubrx luynir, a raKxe lrHAeKc [Cr] = 0,028 a (forovretpuvecKofi cucreMe uuW comacHo

[15] . 3ru BeJrr,rq]rHbr 6rmu couocraBrreHbr c raKoBbrMr,I xe reoperllFlecKl,I paccql'ITaHHbIMI4

Muxalacou [16] upu flpeA[onoxeHlrlr orcyrcrBlrfl JITP, [p]I 3roM trrfl reoperl'IqecKl{x

[C1 ] 6rmr.r yuienu, nbup.r*u 3a BTIIIaHI{e /1, a uonoce p cornauro Jlrc6ur'rrcoay [8] .

Ha puc. 5 npegcrarreHa 3aBr{clrMocrb rboperl{I{ecKllx IuO , lg3: n ua6nrcgeHublx 3Harle'

Hrfi gTr,Ix BeIIuquH Nrs nwlvit Ho,H6, H, H I'IHAeKca [C1 ]. OroHuareilbnafr' oUeHKa 6blla
HaMra ctrerlaHa rI?tIIrb Ha ocHosariHu H, u lC1l , rlocKorlbKy' KaK yxe orMerlilJlocb

I



Bbrrre, Itulat4rr rrornoulelufl Hrv.s ueuruefi crerleHr{ HUuclwratoalor }IcKaxeHue BcJIe[crBI,Ie

Juvrcct4tl.. Ho, rar Bu[Ho I{3 prc.5, Aaxe ecnu npltnxir Bo BHI{MaHI,Ie HruHp, orKrIoHeHI,IE
ggaqenufi T"q u 1g, flonyqeHnbrx rorlbKo ne H,or suaqeHr,rfi rto rpeM Bo[opoAHbIM TII,IEIIffM

6y4yr saxrroqeHrr B rrpe[enax ou.u,r6ox onpefienenur orr.Ix BeJIHtII,rn. Orouqarelruo 6rna
rlpr.rHrra MoAerIb 7"6 = 27 9001900K, lg = J,$tQ).

B ra6l. 3 co6pautr 3HarreHr.r.f, T16 u lgg tro orIeHKaM pa3Hbrx aBropoB. Bce oqeurclt cAela'
Hbr Ha ocHoBaHr.ru ue-JlTP-pacueros. Jlto6rNarcbs t8l u Caxlt6yrrl.tu [9] ucuon*oaalu
EIfl oflpe[eleur.rx o$SerrusHofi reMfleparypbr r{ ycKopeH}Ifl cI,IJrbr r.ffxecrl{ uugercrr [C1 ]
u p uz ua6rrrogeru.rfi a QororraerprqecKofi cr{creMe uuby ll7l. Ognaxo floHflruo, qro ArIfi
Br-seesg [prrMeneu]re puugexca A,rfl orrpe[eneur,rfl MoAe;rr.r 3BesAbr flBJIflercfl MeHee Hagex-
HbrM, qeM I,rc[oJ]b3oBa][re 3KBI,IBa]IeHTHbrX rrMpHH r,r nposuneft luuuit,Ilo:rorr,ry [olyqeHHa.E
HaMr.r MoAerIr p1a BCep ffafiff.ercfr, ecrecrBeHuo, 6oree roqHofr, uer'r y [8] u [9] , xorx co-
ilrac[e, oco6eHHo B oueHKax Te6, y pa3Hbrx aBTopoB xopouee, llp]r.uaran uoAeln 6r,na
r.rcfl orrb3oBaHa AIrfl Aarr bueft urux pacveroa.

5. Co4epxaxue xuMuqecKux 3neMeHToB

.[nx panunx B-oaesg, KaK r,r3BecrHo, HccrlegoBaHue aruoc$ep MeroAoM nro[erefi ocJlox-
Hflercfl UeO6xo4lruocrbro yqera orcyrcTBlL rroKrrrlbHoro TepMoAI.IHaMuqecKoro paBHoBecuf,,

xorfl EIIrr r,nrrwit HeKoropbrx grreMeuToB oKa3brBarorcff crIpaBeEII,rBbrMI{ pacqerbr rr ttpru
fipeAuonoxeHuu IlW. Jlurur cosceN{ HeAaBHo o[y6nr.rKoBanbr AocraroqHo lorrHbre reope-
rllqecKre cerKr.r MogeJrefi (frO = 24 000, 27 OOO, 30 000 n 33 000 K, ycropenlle cr{rrbr
rqxecrr{ lg = 3,5; 4,0; 4,5; ruuxporyp6yneurHaff cKopocrb 0,5 u 10xrnr/c),paccquraHHbre
rrpr{ orcyrcrBlu JITP Eexepor,r n Eyrneporra [18] uns l00nunri EoH[3oBaHHoro Kr.rcropo-
\a Wn cogepxanufr lge (0II) = 8,38; 8,88 u 9,38 u S6eporra r,r Eyueporvr [19] flxuaru
tuwuir uoHr{3oBanHoro yrnepoAa Anff co,qepxaHufr lge(CII) = 8,00; 8,50 r.r 9,00..[nx r';rtuuit
Apyrr4x SIIeMeHTOB, pacflpocrpaHeHHbrx B 3Be3Eax cAeKTparrr,Hbrx KIraccoB B, xar 6yger
cKa3aHo Hr{xe, TeoperuqecKue ne-JlTP-pacuerbr gKBr{BrIrreHTHbrx u}rpr{H nwwrit Bbrflorrueubr

ArrE cyurecrseuHo 6onee y3Koro Er,Iarla3ora $usuuecrcux fiapaMerpoB t4 Wfl Menbruero
tro cpaBueHlrro c ua6nrcgeHHbrM uuqta nurilti1 qro He Bcerga [o3Borlrer oEHo3HaqHo lr yBe-
peHno c[eJlarb oueHK]r cotrepxaHr,rfl gJIeMeHToB e arrvroc@epe sBe3gbr.

.[,nx oueuor xHMLIqecKoro coAepxaHl,rr grIeMeHToB u arrvrocQepe pCep r"ru Bocnorrb3oBa-
nltcr ony6nuKoBaHHbrMll B Jll{reparype re-JlTP-pacqeraMu r,r, KpoMe roro, flpoBerru pacqerr,r
Ha ocuoBaHr{rr MoAerIu Kypyqa flpn [pe4ro]roxeur.rr{ JIIP, rar sro AerrirJrocb HaMr,r

pauee [20].
Oguofi us upo6nervr npl{ I{ccne[osauru.r B-sse3A MeroAoM naogenefi arnaoc$ep ffBJrffercff

uurporyp6yneHruaff cKopocrb. floHqrt,te rvruxporyp6yneHrHocr]r Aaxe Arrll HopMaJrbHbrx
cralllloHapHbx 3Be3A c[eKTpaJlbnbrx rIlrIoB B s,sngercfl. AoBorrbHo HeolpegeneHHbrM, a reM
6onee Anq 3Be3[ flynbcl,rpyrcrtlux, nogo6uo 0Cep, y roropoft cKopocrb uynncaqlrfi, cornac-
uo [7] , cocraBrlrer 28 rcl,r.l c. Kar cregyer uz l2l, 221 , Ntfi. HopMirrrbnbrx eresg uaanofi no-
cJle[oBarenbuocrll Ml,IKporyp6yneurHar cKopocrb 3aKrrrcqeHa B rrpeAenax 0-5 rrvr/c, Mrr ue
3HaeM, KaK Moryr raaurrogeficraoBarb cKopocrr4 rrynbcaq[fi r vurporyp6yneurnocu{ B ar-
ruoc$epe 3Be3gbr, Ho [pr{ TaKoM 6olrurou 3HarreHr.ru cKopocrr.r nynrcaqufi (28 xrr,r/c) no
cpaBueHfirc c Bo3MoxHbrM 3Haqeur{eM naurcporyp6ynenrnofi cKopocrr,r (0-5 ru/c) B arMo-
c$epe pCep, flo-Br,rro.rMoMy, Mr,rKporyp6yleuruunr ,qBrlxeHlreM Moxuo npene6peur. IIpr pac-
qerax coAepxaullfl xI,IMHqecKI,Ix sJIeMeHroB B arMoc$epe pCep Mbr rrpuHflJru rrluxporyp6y-
neHrHyro cKopocrb t. = 0.

OcraHos[r\lcs Ha KaxqoM gJreMeHTe B orlerrbuocrr{,
a) f e n u fi. Ayop u Mrxarac l23l rua ocHoBanrfi Mogenr{ Muxuruca Bbrnorrnr4rru reope-

TI'IqecKI{e JITP- tt He-JlTP-pacverbr 3KBr{BaJIeHrHbrx ruupr{H Arr.f, HecKoJrbrnx nuulrfr g1r
reMueparyp B Alra[a3oHe IrO = 15000+27 500K u AByx 3HaqeHwit lgg, paBHbrx 3 n 4,

BbIxoAI,Ir 3a IIpeAelbI paccMorpellHux n [23] reMrreparyp, ro eKcrpitnollfl\Ltfi Kpr{Bbrx Ao
uyxuofi reMrleparyptr (27 900K), Koropyrc Mbr rlpr{MeH}rrrr{, He Buecer cyr{ecrBeHHbrx



Ta6nuua 3

9QQermrxaa reMneparypa rr ycKope[He cxJrbr rflxecru nnx pCrp

flapauerprr 3naqenr.rq napaMerpoB no oqeHKaM pa3Hbrx aBTopoB

Caxu6ynnnx [91

27 800

3,95

outrI6oK B 3Har{eH}Ifl coAepxaHl,l.s relrur. O4uaro, ecTecTBeHHo, qTo, pacflorarag raKr,rMr,r

AoBoIIbHO OrpaH[qeHHbrMI4 TeOpeTI{qecKr,rMI4 pacqeTaMlI, Mbr He MOUIU ToqHO u OAHO3HaqHO

orpeAerlr{rb cogepxaHile rerr{ff B arMocQepe pCep. IIo rr.rHHrM )\4026, 4378 u 4438 cogepxa-
Hlre reJII{ff B 3Tofr 3Be3Ae oKa3aJrocb fiopfl[Ka corlHeqHoro lge = 10,90, Tor[a KaK rrhtl/.uu
)t4l2l; 4471 u 4713 gator HecKorrbKo MeHbilree co,uepxaur.re ter.latr B pCep, a 3uaqeHlrfl
eKBI{8.}rIeHrHbrx nMpI,IH ilv]fl,uir ). 6678 u 5876 oKa3aJl}rcb Bbrrrre rex llpeAenbHbrx BeJr[qr,rH,
Koropbre paccMarpl,IBaJlr aeropu [23] , r{ Mbr He cMouru r{x }rcrorrb3oBarr, Arrfi orIeHKH
lge (He). 3HaqeHue Berlr4qr,rubr coAepxaHr.r, telrLtfl, [oJryqeHHoe rrpu conocraBJreHr.ru Ha6firc-
geuurrx I/1 c reoperuqecKr.rMrr rlplr JlTP-pacuerax 1231, !,aer 6onee Hr,r3Koe coAepxaHr.re,
Ho, Bbr[re, qeM Iloltyqrlnocb rrpx Ha[rxx pacqerax Ha ocHoBaHI,Ilt MoAeJrr,r Kypyuu roxe EIff
JlTP-cnyuaa. Ouo abrnonHeHo no ilrlnntrv, )\ 47 13, 4437, 3964 u 3867 - nau6onee cna6r,r*r
us ua6rrogeriHbrx - r{ oKa3aJrocb paBHbrM lge(He) = 10,5. Kpuruvecru orleHlrB pe3yrrbrarbr,
MLI OKOHqaTeIIbHO 3aKJlrcqaeM, qTO COAepxaHLIe reJlr.rff B arnroc$epe BCep 6nusrco 3HaqeHI,Irc

1ge(He) ez 11,0.
6) YrrepoA..4rts oqeuru co,qepxaHr,r, yuepo[a, KaK fipaBr,rro, [crroJrb3oBaJracbrlyt-

uus )t 4267 CII - CaI\,Ias.I4HreHcI4BHafi B Br4Ar.IMofi o6racrlr crleKrpa. He-JlTP-pacuerbr 3KBr,r-

rarenruoft mLIpI{Hbr sroit nuttuu 6bruu srrnornenrr Ilenuouou 124) lr no3xe Caxu6ylnnHrrrra

[9] . 3ru pe3ynbrarbr [oKa3aJII,I moxoe corracue c ua6rrogeHufrl.rttl,a r{MeHHo, Bbrqr4crreHubre
l,l 

^ 
nnuuu l\ 4267 CII oxaaanncb Ao AByx pas 6ornue na6rrcgennrrx. 36ep ra Eyrnep [19]

B pe3yJlbrare ue-JlTP-pacveroB LIoHa )\ 4267 CII uonyunu corrracue Mex[y ua6lrcgeuur,rtru
I{ reoperr,rqecKrrMr.r 3HaqeHr.rflMr,r 3KBr.rBarreHrHofr uu.rpuurr. Aaropu [19] [petrflorararor,
qro HecomacoBauuocrb ue-JlTP-pacveros JIeHHoHa u Caxu6yntuua c ua6lrogeHr,iflMr,r o6r,qc-
Hf,eTcfl TeM, qro OHI,I He yql{TbrBanr{ cBfl3b MexAy pa3HbrMI,I clLIHoBbrM[ cr,IcTeMaMrr IIpI,I pac-
uere uoa6yxplelf.rn u ltoHl,r3aur,IoHHoro paBHoBecHfl, Koropbre rrrparor ponb Arlfi troHoB,
no4o6urrx \4267 CII.

flo ueruper'I I{3 rlflrHa[uarl{ orox4ecrBlreuHbrx HaMrr B cleKrpe pCep truxuir ymepoAa
(crvr. ra6n. 2) MbI orIeHI{rII{ coAepxaHrle lge(Clf , Bocfiorrb3oBaBrrrrrcb reoperr,rqecKr,rMrl
pacqeraMl,I yfioMffHyrblx Bbrrxe aBTopon. Pesyrrrarr,r Bcex oUeHoK Ar.fi cpaBueHur co6pauu
B ra6rl. 4. kls ru6ru1\bl BI{AHo, qro pa3uornacr4e B 3HarreHuxx lge(CII) , rroJryqeHgbrx no pa3-
HbIM TII,IHI,IffM I,I pa3HbrMu aBropaMrl, AocraroqHo 6orruroe. Couacuo cKa3aHHoMy Bbrrrre,
caMoi HaEexHofi seraqllnofi co4epxauufl yrnepo[a a BCep cnetryer cqrrrarb lge ()\ 4267 CII) =
= 8,20, flonyqeHuoe Ha ocHoBaHI4LI pacr{eroB [19]. Enr,rernMK SroMy 3HaqeHr,rrc oKa3aJrocb
onpeAeleHl'Ie ro rI,IHI,II I 6578 CII no pacuerapr Jlesuoua f241 , rorga KaK MoAeJrr{ Caxu6yn-
rlr,rua [aror cogepxaHr4e yrnepo[a Ha rropfiAoK MeHbrre - lge (I 4267 Cll) = 7,1. Oueurcr
xe lge (CII) no TLIHTIxM )\ 3921 ra tr 6582 r.rMeror 6onuuyro HeorrpeAerreuuocrn (cu. raffi. 4) .

orcouqarenrno npr,rHr.rMaeM, qro co[epxagr,re yrfiepoAa n arvoc$epe BCep paeno lge(cII) =
= 8,20, qro HecKorrbKo Hr,rxe coJrHeqHoro. Hanur pacuerbr c rroMorrlbrc Mo[erlt,t Kypyqa no
pa3HbrM rrr.rHr.rf,M Aarrl cogepxaHue yrnepo[a B trHrepBilrre lge(CII) = 8,3-J,55.

r) A s o r. B cnerrpe BCep Bcero HaMr.r yBepeHHo orox,qecrBneuo 14 nuuufi NII (ra6n. 2) .

flo tpell vaHvx, EIr Koropbrx [a$roH u Xlr66epr [25] uruomrunr.r reoperr,rqecK[e pacrre-
rbl EI.fi cryrla-fi ue-IITP, Mbr oIIeHlrnI{ colepxaHr.re asora (ra6n. 5) n arrvroc$epe pCep. Kco-
xaJIeHI4Io, e l25l pacqerbr cAenaHbr rIIIrub AJIfl oEHoro 3HaqeHr4-rr ycKopeHH, cr.rrrbr r.axecrr.r

10

7ro,K
lcc

27 900

3,60

27 600

3,7 5

Jfto6nuxor [8]



Ta6nuua 4

Onpegerenne co4epxanflt yrnepoAa
n arrvroc$epe PCep

Ta6ruua 5

Onpegeaexue coAepxaxut a3ora
n arr'rocsepe pcep

< 8,0 [2s l
8,20 [191

-7,rlel

lgg = 4, [o3roMy HaMLI oIIeHKI{ a3ora (ra6n.5) nonyueHu npH 1g3'= 4,aHe lgf = 3,6, uto,

6eeycnonno, BHoclrr HeKoropyrc HeroqHocrb B 3HaqeHIIe coAepxaHl{fl NII n arr,aocQepe

BCep. Oguaro, KaK BrrAHo r.r3 ra6n. 5, cornac[e MexAy lge(NII) [o pa3HLIM lrt4P.vrfrv. oKa3a-

rrocb oqeHb xopouee. Cpep,uee 3Haqeur,re cocraBJlfler lge (NII) = 7 ,98, qro 6rI,I3Ko K corlHeqHo'

My. 3aMeruM, qro Jlrc6r,rMxon [8] noJIyq[IJI tns pCep lge(NU) = 8,12. Halru pacueru no

ceMr.r Jrr.rHlrffM Ha ocHoBaHLII{ MoAenI,I KypyUa AaJII.I Bellrquny lge(NII) = 8,20, Koropafl [o-
BorIbHo 6rusxa K 3HaqeHI4Io lge (NII) = 8,07, uonyqeHHoMy fia$roxovr u Xlr66eprou npu

npeArroJroxeHuu JITP rro lrr.rHr.ru I 3995. Kax coo6ularor Berep u Eyrnep [26] , ouu roroBfir
K ny6nlrKarlltpr pe3ynbraru ne-JlTP-pacqeroB gyn nuuuir NII rrJtq MaIIa3oHa $usuvecrux
napaMerpoB, nogo6uo roMy, qro c[erraHo vrvtvr Ntfr. 3JIeMeHroB OII u CII (our. nuure) . Mrr
Ha[eeMcfl n 4alruefiureM c noMoxlbro 3Tr{x AaHHbrx yroqHl{Tb co4epxaHl{e a3ora B arrraoc$epe

gcep.
r) K ra c rr o p o g. Jluruu uoHr,r3oBauHoro KI,IcJIopoAa OII orcasarucl,, KaK yxe orMeqa-

rrocb, caMbrMr,{ MHoroqucrreHuultu (6oree 60 nuunfr) B crleKTpe BCep n c^4ocrarouno 6olt-
[rr,rM ,rHrepBarroM B 3HarreHfi.f,x 3KBr.rBarreHrHbrx utr{pr.rH Wx* 40200 mA., flo 30 llr,rn]rrlNl,

l;tfi Koropbrx r{Merrucb ne-JlTP-pacuerrr u [18] , 6r,no oilpe[eJleHo coAepxaHl,Ie KLIcJlopoAa

a arrnroc$epe BCep lge(OII) = 8,9510,05, qro 6nu3Ko K corlHeqHoMy eHaueultro. Haruu

ue-IlTP-pacuerbr Ha ocHoBaHr{r{ Mogerur KypyUa AaJIr,r co4epxaHl,Ie KLIcJIopoga a pCep nouru
Ha rropfl[oK 6olrure.

[)Marsui.BcnercrpepCepHarruua6rrcgenaJlr{IuboAHarI}IH}tfiMarHI{a-yyiner
).4481 MgII. TeoperfiqecKr.te pacqerbr Arr srofi r,tu,rt4urt HeKoropbrx Apyrux nwruit MarHI.{fl

Elr.f, 3Be3A cneKrpaflbubrx KJraccoB O-B gnx JITP- z ue-JTlP-npeguoloxeuufr uoxuo uairu
a pa6orax Muxaraca l27l u Cuuff4epca ra Ilarr,repca [28] . Pacuerbr BbrnorIHeHbI rI[IrIb ,qJlfi

o4Horo 3HaqeHr.rfl coAepxaHllfl (conueunoro) lge(MgII) = 7,4 t cerKe MoAerlefi 8000(
< %+ ( 35 000 Ku2$ (1eg (4,0. Hcnorr,gosas ne-JlTP-pacueru f27,281 uyurt' Bo3Mox'
HyIO HeTOTIHOCTb I{3-3a HeIOIIHOTbT reoperrrqeoKl{X paorleroB, Mbr oUeHI,III{, qro COAepXaHIre

Marur{fl a pCep 6ytrer s rpeAenax 7 ,2 41ge (MgII) pc 
"p 

( 7,4. Haurlr xe pacrlerbl rpll rpe[ro-
JroxeHrlrr.r IITP Ha ocHoBaHr,ru MoAenr{ Kypyqa couacHo nr,r6pauuofr MoAeJrr{ Aaror 3HaqeH[e
lge (MgII) = 7,6. Tal<uv o6pasonr, oKouqareJrbuo MoxHo cqr{rarb, qro coAepxaul{e MarHI4fl

e arrraoc$epe BCep, no-nugl,IMoMy, 6nusxo K conueqHoMy.
e) K p e M H r.r fi. B cnerrpe pCep HaM yAarrocb HaAexHo oIIpeAenLIrb 3KBr{BiIJIeHrHbre

rrrupr.rHbr qerbrpex nuttui.r SiIII u [Byx - SiIV, rpu r.r3 H]rx 6r,ur ucnorr3oBaubr [nfl oueHKr{

coAepxaHr,rfl KpeMHlrfl Ha ocuoBaHr,ru ne-JlTP-pacrreroB Karurua u llesHoua [3 1], arrnonueu-
Hbrx r{Mr.r EIfi coAepxauux lge(Si) = 7,G-.8,0. Pesyrrratr grr.rx oflpe[efleuui4, a raKxe, EIfl
cpaBHeHr,rfl, Harrux orIeHoK Ha ocuoBaHr{r.r Mo4errr4 Kypyua npl,t npegtronoxeHlru JITP npeg-
craBrreHbr s ra6n, 6. Kar Bt,rAHo r{3 ta6t, 6, cyrlecrByer AoBorrbHo 6onrruas Heonpe4eneH-
Hocu, B roryrreHubrx 3uaqeHrflx lge(Si) gnr ue-JlTP-cryqiu, rorAa KaK glr cnyuaa JITP
couacr4e B cog,epxaHr4r,r KpeMur.rfl rro pa3ubrM n.rtus.M xopouee. Yq[rr,lsas ro, qro I4568
llMeer caMyro Manyrc 3KBI,IBiIIIeHrHyrc u.{p}rHy, cqr,rraeM oueHKy coAepxaHr,rf KpeMHlrfl IIo
srofr ru.rrruu cavoi uagexuoi, r.e. lge (Si) BCep, uo-ur,r4lMoMy, 6nuexo K conHequoMy.

x) K a Jr b u r,r fr. Oueuxa coAepxaHrlrr KaJrbrlr,rff n arnaocQepe pCep cAenaHa HaMr,r no
rrurutl tr3933 K CaII, gra roropofi Mnxaracopr f32] 6:'irlra BbrrorrHeHbr JITP- u ne-IITP-pac-

11

3921
4267

-8,2 l25l
>8,6 [25]

3995
463r
5045

8,07
7 ,96
7 ,91



lge [29, 301

Ta6rr4ua 6

Onpegelexxe coAepxa-
HHfl KPEMHHfl

n aruoc$epe PCep

T a6 nuua '1

Cogep:roxue xHMHqecK[x g[eMeHroB B arMoc@pe pcep
H ConHrIa

>'7,6
- 7,4

>'l ,4

'7,40

-7,40

6,40

7,55

7,5s

6,39

qerbl EIIff coAepxaHr.rff, 6r[gxoro K coJIHeqHoMy. MHxanac orMeqaer, qro Arfl B-gaeg[ s Axa-
rla3oHe oS$erruauux reMneparyp 15 00OK-27 500K orKrroneHr{r or IITP oKa3brBaror
flpeHe6pexllMbrft g$$eKr Ha 3KBI{BaJIeHrHyrc uupr.rHy K-rlrnru CaII. CornacHo pacqeraM
Muxanaca pstx $Cep Mbr nolyqrt[r,r coAepxaHr.re Kiurburrfl lge (K CaII), cep 

N 6,4, a tro Hau[,rM

pacqeraM.Ha ocuoBanr{u Mogerr[ Kypyqa ouo oKa3arrocb paBHbrM lge (KCaII) = 6,3, r.e. sua-
qeul{g 6r[gr]re MexEy co6ofi r coJrHerrHbrM coAepxaHr.reM.

B ra6r. 7 co6paurr [ofiyqeuHbre HaMr.r orIeHK]r cegepxaunfi sJIeMeHroB lgeo.-- Mfl PCep,
3gecb xe [pr.rBegeHbr lge, Enr ConHrIa comacno [11] . CpaaneH]re EaHHbrx ra6'n]Tnosaonaer
fipeglollararb,qro co[epxan]re Kax,qoro r{3 Hadnrcgennux a pCep 3JIeMeHToB c 6onbruefi
rrr preururefi crefleubro HaEexHocrr{ 6[uero K coAepxaHr{ro raKoBbrx ra Corsqe. llogo6urrfi
pe3ynbrar roryqeu llerepc [ 1] urq ryJrbcr{pyrcqefi runa pCep-ZPeg.

6. Macca H Bo3pacr

Ha ocHoaanm{ ronyqeHHbrx HaMr,r AII.r pCep a$Qeru,rBHofi reMrleparypbr 7"6 = 27 900 K u
ycKopeHrrfl crrrrbr rsxecr{ 18g = 3,6 r,r gBoJrpq}roHHbrx rpeKoB, paccqr.rTaHHbrx EJrf, r,rcxoAHo-
ro xllMr{qecKoro cogepxauttrs.Y=O,28tZ=0,02 133,341 r uurepnorl.rpoBaHHbrx Jfto6urvr-
KoBbrM [8] c urarou O,l M-o Ha rurocKocrvT16,196r rrarr oqeHullr{ Maccy }r Bospacr 3Be3Ebr
MlMo= 16,Ou t = 9,2 .106-ner.

T.3arnpqeHue

flpeqcrarnaer rlrlrepec oBollrculloHurrfi craryc pCep cpegfi Epyr[x B-soee4. Jlrc6r.t"rxo-
nurtr [8, 35] 6rnrr noryqeHbr 3aBl,Icr,rMocrr,r, Koropbre yKa3brBaror Ha yBenr{qeHr{e cogepxa-
HH.fi rerrr,rfl r{ a3ora c Bo3pacroM 3Be3Abr Errfl paHnr{x B-aaeeg, irro aBTop paccMarpr{Baer KaK
yKa3aHr,re Ha BbrHoc B [oBepxHocrHbre clror,r B-saeag flpoEyKroB CNO-uurna, flpoucxop-
qnft yxe Ha crag[I{ maBHofr rlocrlegoBareJrbHocrr{. Couacuo Haurr.rM or.IeHKaM cogepxanlrff
reLr rr a3ora r,r Bo3pacra 3Be3Aa BCep xoporuo Blr{cbrBaercfl B Koppelxryru [8, 35] , qro
flogBoJlfler cqurarb, HecMoTpff Ha HecrauHonapHocrb arttocQeprr, ee gBorlmuuoHuoe nofloxe-
Hr{e rroAo6ubrM rlofioxeHr.rro HopMalrbnbrx B-sa esg.

Brrrogpr Harunx r{ccrreEoBaHrrfi cnegyroque.
1. Pesyarraru Ha6lrogerufi cfleKrpa pCep s 1984 u 1987 rr. rroKa3irrlr:
3KBHBiIrIeHTHbre rrrrrpllubr Il^ ttuttuit Bo4opoAa u crirrbHbrx nwrait reJ]r.rfl MeHffIorca B Te-

qeHue flepuo4a rryJlbcalgfi, Ho xaxoft-nn6o garouoMepHocrr,r 3rlrx r{3MeHeurfi o6uapyxurr
He yEiIJIocb. Beporruo, ecrb l{sMeHeHr,rr. v ll^ cna6ux nnuuir, Ho oHr,r ue o6uapyxr,rBarorc.E
rro HaITIIIM crreKTpaM, rlocKonbKy He [peBbrruarcr oum6ru onpegereurfr I/, ;

rIo-BItpIMoMy, Her l,I3MeHenufi g Berltqr,rHax Il 
^nurunft 

B crreKTpe pCep i rerrenr,re Hr,rreJrb-
Hbrx rrpoMexyrKoB BpeMenr.r (rogrr) .

2. Oupegeneurr eQSerruanafl reMrleparypa I^,r. = 27 900 K u ycropeuue crurbr rrrxecrlr
lgg = 3,60, a raKxe vaccaMfM"= 16,0 i.r aospacr"r*= 9,2 . 106 ter.
12

SiIII
4s53
4s68
silv
4089

HeI
CII
NII
OII

10,90
8,62
7,94
8,83

MgII
sirrr I
SiTV J

CaII

-11,0
8,20
8,00
8,9 5

3neuenr lse96en lge. Il1l Snevenr lsepcen lge. [111



3, CAenauu orIeHK[ coAepxaHlrfl ceM]r orreMeHToB B arMocSepe pCep, Ha ocHoBaHI{I{

KOTOpbIX MO)KHO CrIlTaTb, qTo coAepxaHyle reilllfl, ylflepoEa, a3oTa, KI',IcJIopoEa, MarHlIrI,

KpeMH[f, r,r KaJlbur{ff 6nI,IsxI,I K corHeqHoMy coAepxaHl',Irc.

4. IInfr pCep nrmonHrercf, KoppeJrffUrrfl coA,epxaHufl reJrllff u a3ora c Bo3pacroM, nogo6'

uo rofi, qro 6nma rolyqeHa [Ifl paHHI{x B'gsegA r [8, 35] .

B 3aKrrrorregr{e aBrop 6narogapnr JI.C. Jlro6}rr"rrosa 3a o6cyxAeuue pe3ynbraroB

r.r H.I,I. faopcxyrc 3a noMolub n o6pa6orre Marepl{afla ua6rrcgenuff.

.[era6pr 1988 r.
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vAR s23,942,84t

O IIEPEMEIIHOCIU 3Ml,ICCrul B CIEKIPAX HEKOTOpbX Be3BEB[:
I IIEpCE.fl, 0 CEBEpHOfi rOpOnU, 0 nEpcE

T.C. Ianxrrra

Ilpunogxtcx pe3yrlbrarbl clleKrpanbHbrx qa6nrogeHflfi rpex'Be-ereeg: 9 llepcex, d Cerepnoft Kopo-
nrr, ry' Ilepcex, [poBeEeHHbIx Ha l)?-cv. peQnexrope Kpurucrofi o6cepnaropm c nu6pirquoHHirr,,r
cneKrporpa@oM, c Ancflepcu_sr"ru 30 u 36 A/rvrrvr s o6nacrxx Ho u I 3200 - H6.

llogtaepxgeno yc[rleHl{e Hecta6urrnocru sMrrccm B cflexrpe 9 tlepcbx, orMeqaBlreecs pauee [1],
.,s6nusu 6as oP,a-oP,s (oKono MoMeHra coe4uuexnx)

Brrcragano flpeAaoJloxenl{e, qro KoporKoBpeMerrHlre rr3MeHeHrrf, (r u-rcane Mr{Hyr [r uacor) a un-
TeHcuBHocrrl 3MrrccrrH, ua6nro4aeruue rrHorAa B cIIeKTpax HeKoTopbrx Be-asegA, cB.E3aHbr c o[peAeJreH-
Hrruu Qasauu EoJrroBpeMeuHofi fiepeMeuHocrfi. Kar, uanputrep, B crl] rae gflepcet,KorAa orHocr{TeJrbHaf,
IlHTeHcr{BHocrb V tt R xounoHeHToB 3Mrlccl{ounux nururfi 6ucrpo u3MeH.aeTct oT 3HaqeHr,Ifi V/R > I
xV/R<1.

Otueuaetcx, tlro sKBuBaJreHt-lEJe rr-uplrHLr ItrI II rrly6xHbr r, a6cop6quounrx nunuft Ho u Hp B cleKrpe
0 CrB ytrexruultucr- B urone 1985 r. g 1,44 pa3a B cpaBueunr c 1980 r., qro yKa3lrBaer Ha yBeJrlrqeHr{e
SMllccu[l B gTrrx JII,IHLI.Ex. Brnag gMl{ccnu B BoAopoAHbre Jrr.rHrrr{, KaK [oKa3blBaer npo$unr nunwtH-,
yBerIIrlIIBaeTcs x 1988 r. Ilo-su[ulvroMy, 0 CeBepHoft KopoHrr BcTylaer B aKTr.tBHyrc Be{ary nocrie
nopnaarluofi B{asu s 1980-1985 rr.

AHanr.rs cneKTpoB Be-gseg[rr ry' llepcex [oKa3aJr nepeMeuHocrr gMrcciloHHbrx nu:aufr Hou HB. B ro xe
BpeMr pa[rranElrbre cKopocrl{ rto xoMrIoHeHTaM nlrHuu Ho ea aperrx ua6nrogeHnft c cerrr6pr 1986 r.
no $eapalr 1988 r. rloKa3arru cta6r.rnrnocrr. [nx V, A r.r R rorrauoneuros HaltAeErr cpeAHr.re 3HaqeHII.fl urr
paBHbre coorBercrBeHHo -73 * 5; 7 x2tr84 t2xwlc.

oN VARIATION oF THE EMISSION IN THE SPECTRA soME Be-srARS: e pERSEI, 0 crB
(CORONAE BOREALIS), I PERSEI, by T.S. Galkina. The results of spectroscopic observations of three
Be stars: 9 Per, 0 CrB and ry' Per obtained with 1,22 sm reflector of the Crimean observatory equipped with
a Sxating spectro$aph giving the linear dispersion 30 and 36 Aimm in region Ho and .r 3700 - HB are
reported.

The jncrease of the instability of emission noted earlier in the spectrum of g Per [1] near phases

0P.3-0P.5 (near conjunction) is confirmed.
It is suggested that perhaps the short-time changes (several hoursandminutes)inthbintensity, of emis-

sion sometimes observed in the spectra of some Be stars are connected with the certain phases of the longti
me variability. For instance, as in the case of .p Per near conjunction, the relative intensity of V and R com-
ponents of emission lines changes rapidly from values V/R > 1 to V/R < 1.

It is noticed, that the I/1 and ro of the absorption lines Ho and H6 in the spectrum of I CrB decrease
by 1,44 times in July 1985 in comparison with 1980, that indicaies the ihcrease of emission in these lines.

The contribution of emission in hydrogen lines as shows the profile of H--line is increaied to 1988.
The 0 crB, evidently, again enter into an active Be-phaseafter normalB phase in'1980-1985.

The analysis of the spectra of the Be-star g Persei showed the varitbility of emission lines H- and Hn.
\trhile the radial velocity from the measurements of the V, A, R-components of HoJine for $eptemb6r
1986 - February 1988 showed stability.

For the V, A, R+omponents the following values of radial velosity: _73 t 5,7 t2,84 t 2 km/s are
found.

IlpegcrauraeMblfi B crarbe Marepr,IaJl ffBrr.Eercfl [poAorrxeHr{eM Harrarbrx n 1980 r.
crleKrpalrlbHblx Ha6rlrc[eHl{fi I,I36paHHbrx Be-sBe3A B coorBercrBr{r,r c MexEyHapofHofr IIpo.
rpaMMofi QorouerpnuecKr{x lr crreKrparrbHbrx Ha6rrroAeHufi srr,rx 3Be3E,

Hecnaorpa Ha pacIufipeHl{e c[eKrparrbHoro A[rala3oHa Ha6lrro[eHufi B ylbrpa$uoneroByro
u EH$paKpacHyIo o6nacrl,{ rr [pI,IMeHeH[re Ho.Bofr TexHr,rKr.r Ha6[roAeHr.rfr, Aarcrqefi Bo3Mox-
Hocrb u3yrlarb 6o[ee roHKI{e eooerrrr c BbrcoK}rM BpeMeHHbrM pasperrreHr{eM, qBrleHr{e

TI{[a Be Ao HacroflIrlero BpeMeHr,I ocraercfl 3araAoqHbrM. Hescurru ocraercff Boupoc [po-
ncxox[eHl'Irr [porfixeHHofi atrvroc$epbr c MeEreHHbrM EBr,rxeHrreM r.I 6olee Hr,I3Kofi, qeM
y Qoroc$epbl, ItoHu3aul,Iefi, c Koropofr cBff3brBanr{ [porrcxoxgeulre sMr,rccru{ B rr}rur,rffx
Eanruepa.

B uoucrax perreHl,Ifl STLIX BorlpocoB, HaM [pe[craBrlffercfl, HyxHbI 6olee gluuubre oEHo-
poAHbre psAbr KaK crreKrparrbHbrx, raK r,r QorouerpuuecKux Ha6nroEeHr,rfi,

g llepcefl. flpoaegennrre HaMrr Ha6JrroAeHr.rfl lr auatu3 crreKrpoB sroi 3Be3gbr B l98l
14



Ta6nrqa I
Ha6nroAerurr 9 llepcer rr [apaMerpbt lMrlccttoHtrErx Jtnxnfi Ho r H,

Ha

22.09.87
22.09.87
26.09.87

16.02.88

22.09.87
26.09.87

061,488
061,515
065,447
065,468
208,1 75
208,194

0,285 49,2
31,2

0,316 50,2
48,1

0,443 56,2
45,5

5,1 1,16

3,8 1,14
5,35 l,r2
5,05 1,07

7,15 0,81
6,00 0,85

423 1292
4t6 1262
43t 1485
446 1366
379 1281
408 ll88

96
83
86
93

5,9
4,4
6,0
5,4
5,8
5,1

061,s37 0,285
06s,492 0,31'.7

06s,5 10

,HA

1,45 1,43

1,s3 1,46
I,491 1,61

1,01 391 602 96
1,06 32t s61 78
0,93 401 602 89

2,21

2,t6
2,79

.4ara
J.D.
2447..,

Oasa,
EiorraP

Illr,, A Iy /p rvlrn Al\(I12)
rrr/c

b,
xu/c

(usin i)o6,
rrvr/c

.[,ara J. D. Oa3a,
E.otttt P

vr' Kr,f c

A R

Ta6nuua 2

22.09.87 r.
26.09.87 r.
16.02.88 r.

2447,..
061,s01
065,458
208,1 85

0P,285
0,316
0,443

-75
-75
-104

29
31

-9

136
1,2'.1

88

r 1986-1987 rr. [1, 2] no4rrepnUili Hutntnfie IIepI{oEIIqecKI{x, c ttepnogou 126,696 Nrefit,
H3MeHeHr.rft 4ryeBoft cKopocru r.r orgerrbHbrx ilapaMerpoB sMlIccI{oHHbD( JII{HHft Ho u Hp,
rroKasarrlr acr,rMMeTpr{n Kpr{Bbrx flytr.eBofi cKopocTrr rr orHocHTeJlbHofr uHTeHcIIBHOcrn $uO-
JreroBoro r{ KpacHoro KoMrroHeHroB 3Mr{cc}roHHbrx JII{HI{ft Eo r Ho. Q6paUna Ha c,e6fr,

BHr{MaHr{e 6ounuras KpyM3Ha HucxoA.f,Lqeft BerBI'r'gr}rx KpI{BbD( (Qasu 0P,3-0P,51 ' B sttlx
Sasax nepuoga oKorro MoMeHTa coeAgHenr{fi Ha6flrogarorcfl 3aMernbre I{gMeHeH}Ifl B flEpax

3Mr{CC}roHHbrx JMHr.rfi BoAOpOEa Ha U Hp, rroflBrrf,ercfl MIroroKoM[oHeHTHafl crpyKrypa,
qro yKa3brBaeT Ha ycl{JreHr{e Hecra6[IrbHocTl{ B aTMocoepe, KoTopoe Mo)I(eT 6rrm arlgsa.
HO.I,rJIr{ HepaBHOMepHOft TUTOTHOCTbK) O6onOrIKvl, vulll IIOTOKOM BeqeCTBa MeXAy KoM'
ITOHEHTAMI{.

B 1987-1988 rr. 6butr{ npoBegeubl noBropuble Ha6nIoEeHHr I llepcea n Qaeax

0P,285-0P,443 oKorro MoMeHra coegl{Hexr{fl. llanurre Ha6rroAeH[fi npIIBeAeHbr B Ta6[. l.
B nepaona, BropoM n rperbeM crorr6uax coorBercrBeHllo: Eara, rcm{aHcKl'Ifi EeHb I{ 0a-
3a B EOrr.flX nep[oAa. oasrr nogc.mTaHbr rro gJreMeHraM Xurcoxa, KaK u s l2l , To =
= 2 424473,500 + nP. CnexrporpauMbr, rloJlytrenHbre c Al{c[epcneft 30 u 36 ,{rrarvr gna o6ra-
crr{ Ho n tr}. 3700-Hp, o6pafuranbr rlo panee upuxrrofi MeroB{Ke [2] . no npI{BeAeHHbrM

K ypoBHro rroKanbHoro KoHrr{HyyMa 3aflr,rcflM nposunefi sMrrcc[roHHbD( m{Hr{ft Ho u Hp
oqeHeHbl gKBUBaIIeHTHaf, IIIIpI{Ha, UmpnHa HA ypOBHe KOHTLI}ryyMa "8", [tr{puHa flpoonnefi
Ha ypoBHe [oJroBr{Hbr r{HTeHCHBHOCTI{ atr (Il2), nmencr{BHocTr{ v n R KOMnOHeHTOB I{ I{x
orHorueHr{e (v/R), a raKxe cKopocrb (usinl)o6 BparrleHr{fl.nomouaroueft qacrr{ o6ofloqKr{.
3rn Aannrre ilpr{BeAeHbr s 4-10-M cron6uax ra6[. I 
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hrc. 1. lls&reHeHrtf, omtoclrrerlbxofi uHTeHclBHocrr.r oMHccroHHBIx V u R xottnouerrt nuxufiHo (ranonnex-
xrre xpprxu) ll Hp (cBerrbre rpyxru) uo Ha6ruogeuu.arrr 1986 r.
1, 

2 - 1985 r.i 3, 4 - 1981 r.,5 - 198?-1988 rr.

Phc.2. Ilpogunu euuccuonnoft nurnu Ho a 1987 u 1988 rr.

flo rotrauoneHTaM oMrrccl{ouHofi nytmyrvr Ho 6rura rl3Mepena rryqeBa.fi cKopocrb. Pe:ynr-
Tarbr r{3MepeH[ft [pr.rBeEeHbr B crreAyroqefi ra6nl{ue.

Peayntraru I,I3MepeHItri HasBaHHbrx napaMerpoB gMr{ccrroHHbrx rr}rHr.rfr Ho u HB 6uru co-
locTaBuMbl c IIoJryqeHHbrMLI paHee [2] . Kar IIoKa3brBaeI pwc.l, B HoBoM rlr.rKne Ha6rrrctreHr.rfi
BUEHa raKa.E xe KapTI{Ha [epeMeHHoCr]I I{ flyqeBofi CKopOcrI{ lI oTHocr,rrerrbHoft r{HreHcr,rB-
Hocrr.r QllorreroBoro ]r KpacHoro KoM[oHeHToB. B r,rHrepBafie Oa3 0P,3-0P,5 orHo[rerr,re
V/R nsrraenxercff or V/R > I go V/R ( I n ryqeBaff cKopocrb rloKa3brBaer Kpyrofi crrag
K OTpIiIUaTeJIbIIbIM 3HarIeHUf, M.

Ha puc, 2 n 3 tptaeAeHbr [pooLUILI gMr,rcc]roHHbx JII{nHfi Ho, HB lLfiu:flriir [ououleH]rfl
Hel l, 4471, H, - or H, Eo H6. Y Qaeu 0P,3 a agpax sMlrcclroHHbrx nr4tt4it Bogopoga Ho
I{ Hp floflBrl.fiercfi, cnadafr. crpyKrypa, rny6xe craHoBflrc.fl UeHrparrbHbre frEpa y a6cop6qroH-
HbIx JrI{Hnfi, cBrrEereJlbcrByfl o HapacraHr,rr{ Hecra6r{rbHocrr,r oKorro MoMeHra coeAIdHeHHfi.

Eoree apxo Kap[rHa r.!3MeHeur,rfr s flEpe 3Mr,rcc[oHubrx rtpoQunell Ho ua6rrcgaracr
B ceHr.E6pe 1986 r., KorAa B r,rHrepBane BocbMr.r guefi ygalocb 3a$HKcr.rpoBarb MoMeHr
[epexoAa orHocllrerlbHofr [HreHcEBHocrI{ KoMloHeHroB V/R or 3HaqeHr{fl 6olrrue I x V/R
16
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^\Afncr -3, [ho0{u- e:vrl{ccllu a Hp n nnsuft nornouterux HeI tt4471, u HI or Il, go H, n4g gayx Hoqefi
22,09.L981 u 26,09.1987 rc.

Meubllre I (prc.4). 3gecr rloKa3aHbr npo@r.nrr.r Jrr{Hr.r[ Ho c 9 ceurr6pfl no 29 ceHrfl6pfl.
Jlerro BuAerb, KaK I,I3MeHffercx npo$urb lllumt4ti Ho n rgpe 3a cpaBnr{rerrrHo rcoporxufi
IlpoMexyroK BpeMeHE oT AByxKoM[oHeHTHoro C npeoorlaEaHr{eM r{HTeHC[BHoCrH $rone-
roBoro KoM[oHeHra K MHoroKoMnoHeHTHoMy (r6ruau MoMeHTa coegr.rHenux) c MeH,rK)-
uleficfi orHocllrerlbHofi ilHreHcltsHocrbro KoMrroHenr or V/R ) I x V/R ( l. Oinocnrerrbuo
pealbHocrfi crpyKrypbl upo$una Ho, na6rrrogaevroit 2l ceura6px, Torga Bo3HtrKrro coMue-
HI{e: He ourr6rcu nu sro?

Tenepn, ro[ cuycrff, Hau]I{ Ha6nrcAeHr,rf, yAalocb cpaBHr{Tb c Ha6flrogeHl{annr Spauqye-
cKr.rx aBropor (X. Xy6epT u Ap. [3]), nonyuenHbrMu HMu B ry xe Aary 21122 ceruulpa
1986 r., c BectMa BbrcoKuM pa3perrreHr{eM 0,18 r 0,70 A. llpuaegenHrre r.rMr{ npoQum.r
(pnc. 5) noKa3blBalor cfloxHylo crpyKTypy co 3Harrr.rreJrrHbrMr{ r.r3Meueur.If,Mr.r B ffEpe u or
HoqLI K HorIII I,I B I{HrepBaJIe 30 rvrrn B Horlb 21122.09. CouocrasneHue upoQurefi nuruuHc.,
lolyqeHublx B oEHy LI ry xe Horrb HaMr.r rE X. Xy6epr r,r Ep., He ocraBJrf,er co*treuui B peaflb-
Hocrr.r Kaprr,rurr npoQrurr, na6nrcgeunofi nauu.

Arroprr [3] cmnunu 3aAaqy [oucKa 6rrcrpofr lepeMeHuocru y Be 3BesE T Kaccroneu,
o Augponregil fi g Ilepcea. Hlr yganocr o6uapyrcrrr 3aMerHbre r,r3Menerrufl (12% n r.rHreH-
cI'IBHocrII vt 6% s 3KBLIBiuIeHrHofr uupnHe) B HnrepBiure 30 uun upoQuna [Io a cuercrpe
g llepen sa 21 122 ceura6pa.

florcru KoporKoBpervreuHoi rlepeMeHnocrr,r [o aHarrorur4 c gpyrr{Mu rr{rraMr.r flepeMen-
HbIx 3Be3A HaqarIH [peA[pI,IHI{Marbcr r{.}rcoJregorarenarw.t Be:eaeeA,.Ycuexr.t B 3ToM HalpaBne-
HnH uccrleAosaHufi uora ue6onrume, He qacro yAaerc.E o6Hapyxa,rrr Koporr(oBpeMeHHyro
IIepeMeHHocTb y 3Be3A TI4IIa Be. Harra upegcraBilfl,ercfr,, vto bguofi H3 [pHrrr,rH groMy Moxer
6rrrr ro, qro KoporKoBpeMeHHbre r.rsMeHeHr.rf, B c[eKTpax sresg Be Moryr clyrrarrcx r $asax
nosrflueHHofi aKTr{BHocrr{ a o6ouoq(e 3Be3gbr ulu gaofinofi cllcreMbr.

0 Ceaepnofi Koponrr. B cpanneuuu c A Per 0 CrB uoxagrnaer uuofi xapaKrep [epeMeH-
Hocrl{. Oua ne o6uapyxHnaer rloKa rlpr,r3HaKoB gpoficrreruloctu. C rurorvreura ee orKpbrr}ra
(1922 r) KaK 3Be3AbI runa Be ona rperep[ena flepexoAbr or Be x Be-shell u o6parHo x nop
ualnuofr B-snee4e. Ha6nngennn 1922, 1928 u 1930 rr. noKa3arru B crreKrpe 0 CrB sMnccun
B rrr.rHlrEx BoAopoEa Brrrorb tro Ha. B nporrlexyrorrHbre rogbr (1923-1925 rr.) cuertp ee
na6nrcganca HopMirlbHbrM a6cop6uroHurrna.

Ha6nro4euua [ocrleAyr,Iq[x rler Eo 1979 r. He [oKa3brBarru tilr cunruofi sMr{ccHH, Hr{
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Pnc. 4. IIpoQuilulturt4lr Ho no ua6nrogeHurM B cenrx6pe 1986 r.

Pnc. 5. IlpoQnnr.r Ho n pa3Hbre MoMeHrsr sa6moEexuft c 20 no 24 ceHra6px 1986 r. [3]
a - MoMerrtbl l, 2, 4, 5, 6, 7 i 6 - uorvrenrrr 3, 8

shell-xapaxrepr{cr}rK. C naqara 1979 r., rro EaHHbrM floorepra [4],0 CrB Haxo[1,rrracb B crra-
6ofi Be-shell-Qase, xoropaa rpoAorrxaracb Ao cepeprxbr 1980r. K orcrx6pro 1980 r., r<ar
coo6lqunu Angprfia u Oepeu6ax [5], shell-xapaKrepucrrrK]t rrcqe3rrr. Harnn ua6nrcgeuux

[1] r anperte-rmre 1980 r. roArBeppnr oror pe3ynbrar. C 1980 no uafi 1985 r. pery-
rlflpHbre Ha6[roEeHr,r.f, B B]rMMoM Ar.ra[a3oHe c[eKrpa senr B. .fl,rooson r.r Ep. [6]. CornacHo
[Ix EaHHbrM, 0 CrB Ao rraas 1985 r. Haxo4{Jracb B HopMaJrbHofi B-Sase.

Haum na6nroAeHr.Ifl B 1985 r. flpogolxr.rJrr{ qrrn ua6nrogeHlrfi,Uroo3oH l.r gp. Ha6nrogenux
6rtrn uporegeHrr c 30 ruoHfl tro 18 urors c plz.cflepclzfirvru 30 r.r 36A/rranrao6nacrxx Ho r
BI{MMofi. flannrre Ha6[roEeHr,Ifi npr,IBeEeHbr B Ta6n. 3. 3Eecr xe [pr,rBe[eHbr r{ orIeHKr{ gKBrr-
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hrc. 6. llsrvrerenr{e 3r(B[BarIeHrHEIx utrpru{ nr.rHr.rrr BogopoAa B crreKrye 6t CrB co BpeMeHeM

hrc. 7. Ily6unrr nuuufi BoAopoga B cneKTpe o CrB B 1980 ra l9g5 rr.

saneHrHofr urlrpllHbl WL (A), ultpuHbl B Kpbrrlbrrx b, unapunu Ha rroJroBr.rne r.rHreHclrBHocrrr
(AI(42)) r rny6I{HbI rmnilir Ho u HB (cror6urr 3-61. OueHrcr.r sKBr,rBarreHrHbrx rxupr{H
u rly6nH ocrarlbHblx nLIH[f BolopoAa, te[il4flu MgII npunegeHbr B ra6n. 4 gla rcaxgofi garrr
Ha6aloEeH[fr KaK cpeAnee I{3 EByx. B EByx flocrre[Uux cron6uax radn.4 - cpe[H1,1e 3HaqeHr,rs
sKBEBaneHrHoft u-rrpzuu glrxaxgofr ilLtnttll Lrs ncex ua6lmgesuir c oeporruofi ouru6xofi
cpe,qHero. flocne sroro 6rrno nponegeHo cpaBHeH[e [olyrreHHrrx enaqeHufr 3KBr{BarreHrHbrx
uI{pI{H WL (A) r'r uy6un ro c [onyveHHbrMl{ B 1980 r. Ha puc. 6 r 7 rvroxno Br{Eerb xog r.r3Me-
HeH[IrI 3KBl'IBaueutuofi ITMpLIHbI I,I rny6l,IHbr BoAopoEHbrx nuruurt c HoMepoM [r{Hr.r}r Anfl EByx
ce3oHoB Ha6nm[eHllfi. Har6onruue [3MeHeHr.r, or ce3oua K ce3oHy [oKa3aJr]I aurur,r [Io
14 Hp,ux gKBI'IBarIeHrHbIe utr{p}lHbl r 1985 r. yMeHbrrrLIJIuw a 1,44 paoa. YrvreHrug{rracu n

Ta6nuqa 3

Ha6nrcgexnx 0 CrB r napaMerpbr nnnnfi nornoulerux Ho u HB

,4ara 1985 r. I. D.2446... I1lr., A ro I AI(.r/2), xrvr/c b, xrvr/c

Ho
30.06

2.07
8.07

10.07
15.07
18.07
Cpeasee

30.06
2.07
8.07

10.07
15.07
18.07
Cpegnee

24'.1 ,328
249,365
255,262
25'.1,292

262,396
265,292

247,372
249,295
255,3s7
257,335
262,43L
26s,333

7,60
4,32
4,88
4,47
4,47
4,22

4,47 !0,1L

Hp

6,63
5,55
5,16
6,39
6,58
5,88

5,70r0,19

0,47
0,21
0,28
0,22
0,23
0,20

0,46
0,39
0,40
0,45
0,44
0,42

830
1040

669
861
965
936

743
764
713
789
774
784

1336
r336
1 545
I 545
1 545
1 560

2030
1 954
ITIO
I 884
2067
1934

19



Jlruaa H1
rrrn 1,, A

WX, L ro I/1, A ro tlx, A ro

30.06,8s
(1. D.241 ,31O)

2.O1.85
(1.D.249,29s)

8,0?.8 s

(J. D.2ss,3s7)

Tadnuua 4

3rs[BaneHTurre rulrpuHbl n rny6nnrt rnrnufi nououlenllr B cneKTpe 0 CrB

H?
Ho
H?

H8

He

Hro
H,,
H,,
Hr.
Hro
H,,
Hru
HeI
21Po _43D
4471
4026
3820
HeI
2tPo _4tD
4388
4t43
4009
3927
HeI
23Po_43S
4r2t
3934
MgII
448L

9,47
7,23
'1,43

7,02
6,13
5,60
5,04
3,20
2,82
1,95

0,94
1,03

L,22
t,t4
0,'16

0,59
0,6't
0,72
0,42

0,35
0,42

o,74

0,47
0,48
0,48
0,50
0,54
0,52
0,s7
0,64
0,64
0,70
0,8s
0,89

0,90
0,90
0,87
0,91

0,93
o,92

0,91

8,03
7,70
6,99
6,07
5,66
4,98
4,12
3,13
2,09
1,5 3

1,29
0,96

L,20
t,27
0,66

0,69
1,06
0,30
0,33

0,43
0,44

0,92

0,48
0,46
0,44
0,48
0,51
0,5 3

0,55
0,64
0,69
0;t9
0,81
0,82

0,84
0,81
0,86

0,92
0,89
0,94
0,93

0,90
0,93

0,90

'l ,56
6,6'7

7,36
6,60
5,18
4,30
3,31
2,98
1,99
1,30
1,05

0,62

1,26
0,76
0,67

0,72
0,80
1,35

0,2'l

0,19
0,35

0,64

0,51
0,50
0,46
0,49
0,52
0,5s
0,5 8

0,63
0,70
0,7 B

0,82
0,82

0,90
0,89
0,87
0,92

0,95
0,92

0,92

0,84
0,89
0,89

0,87
0,84
0,87

* Bepoarnax ouru6ra cpqtrrtero.

ury611Ha 1rrltlnrl Ho, uro yKa3brBaer Ha ycwileufie ?Nfrrccltlz B ortlx I]IHI,Iffx. Crpyrtypa npo-

Qnnefi Ho u Hp, KaK [oKa3brBaror pr,rc. 8 ra 9, goaonbHo cJ]oxHafl, I'I3MeHfiIoulaflcfl or Earbl
K [are. flctro ungno, qro rrpoo]rn]r HouHp I,IcKaXeHbr 3Mrlccuefi u, KaK [oKa3aIIo CpaBHeH]Ie

c Ha6JrroAeHr,rflMr.r 1980 r., BKrraA gMr,rccltr{ yBen[ql,IBaercff. ycEneHI,Ie BKrIaEa 3MI'IccI'IoH-

Horo KoMrroHeHTa B JrrrrHr{fx Ho u HB yKa3brBaer Ha ro, qro 0 crB ua.msaer Bcryl1arb B 0a-
3y Be. KaK 6yger Ealrure pa3BrlBarbcr ora 0a3a, cKa3arb rpyAHo, rIocKoJIbKy y Hac Ha6JIIo'

legr{fi Eo 1988 r. He 6brro. B 1988 r. Ha6rrroAeHr,rs 0 CrB 6rutu upogolxeHbl. K coxarleH}Ilo,

[or]nreHo Bcero urecrb cleKTpoB 0 crB u roJrbKo B BI{ALIMOfr O6llacrfl,6es Ho. Ha pnc. l0
rroKa3anbr rpoor.rJrr.r m.IHr,IlI H?. 3gecn Moxuo BI{Eerb crla6yrc crpyKrypy B flApe $ , uero

He 6buo BHAHo Ha fipoQurtflx 1985 r. MoNuo rloJlararb, r{ro sror Qaxr annaerctr cBI'IAe'

teJIbcTBoM flApacrall1it4fi. aKTLIBHOCTI'I 0 crB.
IIo uonyuenHblM Ha6rIIoAeHI'IflM 6bInI{ oueHeHbl cKopocr}I BPaueulls (usinf) 0 CrB uo

JrlrHr.rflM HeI ).4026, 1,4471r MgII ).448l.llsvrepeuur 6ruu cg,eranbl ro 3arlrctrM rpo$u-
nei Bbl6paHHbrx rrlrnr,Ifr flomouleHr,rff Ha Kaxgofr perl4crporpaMMe.Erlf, Bcex ilrecrl{ Hoqefi

Ha6nrogeur.rfi. .[,ns raxgofi nu:etuu cAeJraHo rto 12 LI3MepeHI,Ifi. 3Haqenue usini tro rIlHI{flM
HeI \4026 u)\4471 Lrc 24 toMepeHr.rfi ronyqnJrocb paBHbrM 44219 KM/c. I43 I'I3MepeHI'Ifr

ntnnvr MgII ).44S1(l2uervrepenui) uonyueno 3HaueHre usini, paBnoe 342!9 rv,l c.
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I1lr., A ro I1lr., A ro I1lr, A fo

R,A o*I 0.07.8 5
(J. D. 2 s7,33s)

15.07.8s
(l .D. 262.,431)

18.0?.8s
(J.D.26s,333)

7,93
6,83
7,49
6,01
5,30
4,31
3,51
2,58
2,24
t,67
o:e2

1,04
1,00
0,66

0,81
0,70
0,64
0,29

0,49
0,49
0,49
0,48
0,52
0,55
0,52
0,64
0,65
0,'14

Ito

8,04
8,24
8,36
7,30
s,34
5,30
4,53
3,8s
2,56
1,86

1,u'

t,t7
1,46
1,09

0,83
0,87
0,6s
0,34

0,50
0,49
0,46
0,48
0,52
0,51
0,55
0,59
0,72
0,7't
o:7t

9,03
7,63
8,51
7,16
5,19
4,38
3,69
3,37
2,32
t,7 6
l',56
1,10

l,l9
1,30
0,61

0,74
0,84
1,03
0,48

0,55
0,54

0,54

0,4'l
0,46
0,46
0,48
0,54
0,57
0,62
0,61
0,69
0,76
0,80
0,80

8,34
7,38
'l 

'69
6,69
5,4'l
4,81
4,03
3,19
2,34
1,68
1,24
0,93

1,18
1,16
0,7 6

0,'13
0,82
0,7 8

0,36

0,36
0,43

0,68

t0,32
0,16
'0,17

0,15
0,10
0,15
0,18
0,12
0,08
0,06
0,09
0,07

0,84
0,83
0,89

0,88
0,82
0,86

0,86
0,86
0,85

0,02
0,07
0,05

0,0s
0,02

10,04

0,22
0,3 8

0,69

0,3 3

0,45

0,53

0,9l
0,91
0,90
0,92

0, 89
0,88

0,91

0,88
0,92
0,90
0,92

0,93
0,93

0,91

0,89
0,88
0,87
0,90

o,92
0,87

0,90

0,02
0,06
0,15
0,02

3uaqeuue usini, floflyqeuHoe rro Jrr,IHr{ffM HeI, lnauurerrbHo Bbrure HafiEeHHoro HaMr.r Eo
Ha6rroAeur.rflM 1980 r. (365 xvr/c) u 3HaqeHrff, rrpr.rBegeHHoro B pa6ore T.P. Croerclll r
B. Bacrorvr6a lTl .Cparueuu u [onyul{pr{Hbr rlr.rur.rft HeI u MgII Ha florroBr.rHe rx r{Hreu-
cLIBHocTLI c npI,IBeEeHHbrMI{ B [7] . Cpanueru{e 3rr.rx Berl[qr,rH raKxe [oKa3zrno pacxox(AeHr{e
Mfl lrt4ut4u IIeI \4471: 316t 13 xnr/c ro HaTTILIM AaHHbrM t4242! 7 no gauunrrra Eacxorvr-
6a [7], rorAa KaK AnE ililHt4r4 MgII ]. 4481 wt ronyur{pr{H Ha loJroBr.rue r.rureHcnBHocrr{
[oJI] n{nocb xopouee cornacue: 265!12tt258t 13 rru/c coorBercrBeHHo B flpe[naraeMofr
pabore lrB l7l.

Hau upegcraBilflercfl., r{To pacxox(Aet:afl. gr,fi. u sin i no Jrr,rur,rrM HeI agrsrcrcfl peaJrbubrMr{
II3MeHeHLIEMI,I [onyu]Ip[Hbl JILIIIHI{ CO BpeMeHeM, O6yClOBleHHbrMU BKITaEoM BerqeCTBa
6rfisxolexaulero K 3Be3Ae LI 6brcrpoBpaularculerocff nrlr{ BKnaEoM BTopl{qHoro KoM-
IIoHeHTa.

' flo JII{HI'IflM BoEopoAa Hr, Ha, Hs tr He 6ruu r,r3Mepenbr nyqeBbre cKopocrr{, Pesylr-
rarbr r.r3MepeHnfr [p[BeAeHbr B cneAyroulefr ra6,Il,1qe.

Karc auguu I{3 Ta6n[ubl, Hafr[eHHr,Ie 3Har{eHl4.rr u/ rroKa3brBaror $nyxryallfiu or [arbl
K Aare u onpe[eflegubre rro pa3HbIM 3JIeMeHTbr; B rlacruocrlr, Bo[opoA uteilfii4IroKa3blBaror
pa3lrbre 3HarreHl.rfl flyqeBoi cKopocTr,r I{3 r{3MepeHr{fi oguoro I{ Toro xe c[eKTpa. 
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Ta6rslla 6

Hadnro[exnr { Per s 1986-1988 rr.

1986 r.
17.09
17.09
2t.09
21.09
29.09
29.09

6.10
6.10
6.10
6.10
6.10

18.11
18,11

2446...
691,ss6
691,565
695,528
695,542
703,544
't03,562
7r0,499
710,513
7L0,537
7 10,556
7L0,572
7 53,372
7 s3,391

Ho
Ho
Ho
Ha
Ho
H@

I 3700-Hp
Ho
Ho
Ho
Ho
I 3700-Hp
I 3700*Hp

18.11
r8.11
26.11
1987 r.
22.09
22.09
22.09
26,09
26,09
26,09
26.09
1988 r.
16.02
t6.02

753,410
'153,433

7 61,304
2447..;
061,488
061,515
061,537
065,492
065,510
065,538
06s,ss9

208,226
208,245

Ho
Ho
I 3700-HB

Ho
Ho
Ho
I 3700-Hp
I 3700-Hp
Ho
Ho

Ho
Ho

Ta6nHqa 7

Ilaparvrerpu gMnccnoHHbrx ruxufi H* n Hp n cnexrpe ry' Per

.(ara r. D. I h(al I rv 1q Ivlrp. Nr(I12),xlalc b, rllllc

HQ

1986 r.
29.09
29.09

6.10
6.10

18.11
18.11

1987 r.
26,09

1988 r.
t6.02

1986 r.
29,A9

6.10
6.10

18.1 1

26.1t

1987 r.
26.09

2446...
703,s44
703,s62
710,s37
710.556
7 53,410-
7 s3,433

244't,..
065,s4 8

208,236

2446.,,
703,5 83

710,499
710,s 13

7 53,37 2

7 s3,391
7 6l,304

244't...
06.5,s 89

50,1

1,27
1,81
1,68
0,99
L,26
1,05

2,00

6,3
5,3

I 1,1
16,0
10, I
9,1

7,9

8,4

1,44
1,54
1,83
1,31
1,35
t,4t

1,40

6,0
5,3

1 1,1

t6,2
10,6

9,L

8,6

9,0

1,4 8

l,7L
1,68
1,33
L,40
L,46

I,65

1,05
1,00
1,00
0,99
0,9s
1,00

0,92

0,93

0,97
0,90
1,01
0,9 8

0,96
0,97

0,85

1040
921

1 025
728
921
99s

1 200

1232

351
361
4rt
381
36r
361

311

36,8
28,5
85,0
96,7
71,,9

66,7

57,t

312
304
327
327
327
312

297

327

26t
24t
251
25t
301
28L

200

Ha
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Puc. 11. IlpoQulu Jrr.rnrlu BoAo-
poga.Ho B creKTpe ry' Per n pas-
HbIe MoMeHTbI Ha6nngeuufi
s 1986-1988 m.

Plc, 12, flpo$r.ran nuuuu HB
s 1986 u 1987 rr. B crreKrpe
ry' Per

Boupocu $a:ouoro cocroffHr{fl 3Be3gbr, cKopocrl{ Bpaulenl{fl, rIfIeBbIx cKopocrefi [e'
Ky;1flpHoro o6beKra 0 CrB rpe6yrcr npoAonxenr.rff Ha6rlrotre]ufi ee Ha 6olbureM I{HrepBarle

B pe MeHI,I K aK CrIeKTpan bHbIX, TaK I'I 0OTO Merp[rle CK I'IX.- 
ry' [Iepcex. ry' Pei oruocllrcff K rpyflre 6brcrpoBpauarcq.Ixcfl Be-gseeE c cl{rlbHofi eMllc'

6;14efi B. rnrHr{rx BoAopoAa, Koropaff yKa3brBaer Ha AoBoJIbHo Mouruylo flporffxeHHyIo 060-

noqKy, oKpyxaroqyro 3Be3Ey. I4:yuenne cleKrpa orofi 3Be3EbI B BLIELIMofi o6nacrlr Ilpetr-

craB JIfl erca B axHbrM Anff rIOHI,r MaHI{fl rlpnpoAbl o 6oJlotlK}r,
Ha6nrcEerulx ry'Per npoao&Ittrlcb B ceurs6pe-nox6pe 1986 r., B ceHrff6pe 1987 t. v

B OeBpare 1988 r. [axnue Ha6lroAeunfi [pr{Begeubr B ra6[. 6. B ra6n. 7 u 8 npunegenlt

napaMerpbr gMr{ccr{oHHbrx nlrHufr Ho, Hp I{ 9KB}IBaJIeHrHbIe uupI.IHbI a6cop6q}IOHHbIx II[-
Hufi HI, HeI u MgII A[ff KaxEofi HolM Ha6rrrc[eHr.rft. OIIeHK]I [apaMerpoB eMI{ccHoHHbIx

ilt1t4ir Ho r Hp (orcunaaleHtHar rrfipr{Ha ?Mnccvtt4? I{HTeHcI,IBHocrr V'u R-rcouuoHeHToB,

24

-/0-t 0 5



fl7 yPer lt LJitJ

/,0

40

46

44

ry". 13. Ilporlunu nrcrrrfi rtououreHnt Bo4opoga lf,y, H6, H, o pasnue MoMeurar na6nrogenufi r crreKrpe
ry'Por

lrx orHorueHr{e, uIIIpHHa nposnneft Ha [oJroBr{He rrHreHcuBHocTI{ r{ [tr{pr{Ha a rprurxx)
[pI{BeEeHbI B Ta6rI. 7 glr raxgoro Ha6[roEeHr{fl orEenbHo. SrsusanexrHbre [mpr{Hbr rxrHufi
norflollleHufl rrpr{BeAeHbr ycpeAHeHl{brMr{ Arrfl KaxEofr garrr.

Ha prc. ll u 12 roKa3anbr npo$rurn oMr{ccuorrxbD( uurufi BogopoEa tL n Hp. 9rn ganncn
rIpLIBeAeHbr K ypoBHro KoHTrrHyyMa. Hynr IIo oc}I a6cul{cc coorBercrByer HecMerrleHHol\dy
noJloxeuuro Am{Hbr BoJrHbr Ho, parnouy 6562,82 A, ro xe n pgtHp.

lle paccuorpeHr{fi ra6rr[ubr. r{ 3anHceft upoQuneft H" u Hp Br{AHo, KaKr{e r{3MeHeHut
rlpereprleBaer I{HreHc}IBHocrb gMI{cc[It B orllx JIUI{uflx. Srvotccua B JI}IIMf,x BoAopoAa }rMeer
AByxKoMnoHeHrHyro crpyKTypy c MorrIHbrM pe3r(r{M a6cop6rgonubrM f,EpoM. Y numul tlo
ua6nrcEatorcfl nllpoKl{e aScop6rormbre KpbrJrbfl HapffEy c pearofi qempanrnofi a6cop6
4tefi. Kar BI{AHo Ha pl{c. 13, pesrcue a6cop6ruouubre trApa na6nro4arorcff r.r B rrooreEyrou[x
rrr{rll{flx BoEopoEa. ,[ryxxonauoueHTHar gMrrccHx, Ho He Aocrrrranuafl ypoBH, rournuyyua,
qerKo BIrAIra B lfilHrit4 Hr, a lfirorAa u H6.Ilpnaegeunble EaHHbre yKa3blBarcT Ha HarMrlr{e
AOBOTTbHO nuornofi, no-Br{I$MoMy, neolgropo4noft llporflxeHHoft o6onorrKr.r BoKpyr
aaesgrr ry' Per.

Kar yxe orMerlaJlocb B HarraJle, rlt tlepcr.t orHocr{rc.fl K rpyrrfle 6nrcrporpaqarculuxcx
3Be3E. Cropocu Bpalueul{f, ee, IIo EaHHbrM [7], no rrunr{r{ HeI }.4471 orleHr,rBaercfl B rrpe-
nenax275-305 rrvr/c. Haum oqeru<rrloAByMnr{ruruHeIt 40l26u}t4/7l3aBpeMffna6ruo-
geunft c centr6pn 1986 r. no cenrrGpr 1987 r. Aaror 3Harreu[x u sin i, tl3Menfforuuecfi B Erra-
rla3oHe or 323 go 396 rna/c co cpeElrr.rM 3HaqeuueM 365 t 14 xwlc, u no Jrr{flrru MgII},4481
cpeArlee 3HatIeE[e usinf xafigeHo paBHbrM 298 xulc IIo BceM ua6nrogennaM, a Er{a[asoH
uguenerufi u sin r' or 250 go 327 rmlc. 
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IIo raxEofr crleKrporpaMMe ArE cer&t Ho.Ieft I,I3MepeHbr flyrreBbre cKopocr]t rlo KoMlo-
HeHraM rl,uHyryt Ho, B cnegyrcuefi ra6nuue npr,rBe4eHbr flonyqeHubre orleHKr,r ryvenofi cxo-
pocrn ry' Per no Quorerorovry, a6cop6rproHHoMy r.r KpacHoMy KoMrroHeHraM nrnnu Ho.
llpure gennrre 3HarreHl{ff I{c[paBJr eHbr 3a B parrler]Ie 3e rwur.

Kax uoxasgsaer ra6ruua, 3a BpeMfl na6nmg,eHI,tfi He 3aMeqeHbr cyulecrBeHHble lI3Me-

HeHr{ff [yqeBofi cropocru, nsuepeuuofi rlo KoMIIoHeHraM 3MI'IccuouHofi luultu Ho.
B saxnrcqeu[e Bbrpaxarc r{cKpeHHrorc 6narogapnocrb craprxeMy ua6opaury H.l,I. flnop

cxofi ga floMoulb n o6pa6orxe ua6rroEeuufi.
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YIr( s23.842.3 + 524.3-43

OH3HqECK}IE XAPAKTEPIICTI4KI4 HOBOII 1934T. DQ HERCULIS

E.C..[nnrpnenxo

Onpegeneurr $u:ruecrue xapaKTeplrcrr.rKn Hogoii 1934 r. DQ Her. llpu perneuuu :agaun 6rrnr.r r.rc-

roJrr,3oBaubr UBVRI-rpnwse 6necra DQHer, ronyqeHHEre s 1982-1986 rr. u Kpurrlcroit acrpo@u:r.r-
uecxofi o6cepraropr.rr4, a raKxe ony6nlt<oranubre cneKtpaJrr,Hr,re [aHHbre. Hafi,qesrr QyHrq]ru pacnpe-
[eneHr4t na6nroAaer',roii fipKocrr4 HeBo3MyuIe]IHoro roprql4M nrrHoM aKkpeu]roHHoro [ncKa BoKpyr
6eloro rapnuKa s UBVR[-noJIocax cneKtpa. Orueqesrr Bo3MoxH6re nprrrr,rH],r pa3Jrr{q}rfi erux Qyux-
quit y xprloux c pa3H6IM BHe3arMeHHrrM 6lecr<olr. Paccrrorpeu Bonpoc o Bnl4r{Hr.rr4 ypoBH, 6necrca, or
Koroporo BeAeTcfl orcuet rny6uubr 3arMeHr4rl HeBo3MyIqeHHoro ropflqllM nfiTHoM aKKpeulloHHoro AlrcKa,
ua rr,r6op 6oruuroft floJryocr BTopr.rqHoro KoMrroHeHTa R! ra yrna i uaxnoueuzr op6rramuofi flJrockocrH
r raprrHuofi. flpegenr,utrrrl H3MeHeHr4eM groro ypoBHrr, o6ycnonrenuuM xaortlqecKltrvu,r xole6ast,t.alrrl
6necra, 6ygyt cootnercrBoBarr Aoflycrr.rMbre HHrepBaflr,r 3HaqeHr.ril R! : (0,39+0,41)a u i = 79+84".
Paguyc o6nacrr,r :a3ilyrre+vtit aKKpeqr{ouHoro Ar,rcKa B cpeAHeM rto IJBVRI cocraBJr.ser 35-43% or paAr4yca
op6uru a. B cryuae, KorAa fionyaMnfir.rryAa nyqeBrrx cxopocrefi 6enoro xapnuxa I(, = 149 xlr/c, ero
rtaccaM*6: (0,70+0,73)M6l a - (1,03+1,04) .101 1cr"r,i =79+82",Rf : (0,41+0,40)a, orHorre-
Hr.re Macc KoM[oHeHToB MzlMwa = 0,65+0,62 (M, rryu oroM, corJ]acHo oMflrrpruecKofi sasucurvrocrlr

PHYSICAL PROPERTIES OF NOVA 1934 DQ HERCULIS, by E.S. Dmitrienko. Physicalpara-
meters of Nova 1934 DQ Her are determined on the basis of the published spectral data and UBVRI hght
curves obtained at the Crimean Astrophysical Observatory in 1982-1986. The distribution functions of
the observed UBVRI brightness of the unperturbed by the hot spot accretion disk enveloping the white
dwarf are obtained. Plausible reasons for the difference of functions of the curves belonging to different
uneclipsed light are discussed. The significance of the light level being referred to for the computation of
the eclipse depth of the unperturbed acoretion disc on the choice of the major semiaxis of the secondary
component R! and the orbital inclination angle I are considered. The limiting variations of the level in
question determined by the light flickering, would correspond to the allowed range of values R! :(0.39+
+ 0.41)a and i =79 + 84". The averaged UBVRI rudils of the luminous part of the accretion disc is (35 + 43)%
of the orbit radius a. In case the semiamplitude of the primary radial velocity culve K, = 149 km/s, the
mass of the white dwarf is M"16= (0.70+0.73)Ms;a - (1.03 + 1.04) . 10r 1cm, i = 79-82", R; : (0.41 +
+0.40)a and the mass ratio MrlM*6:0.65+0.62 (M, being adopted the value 0.456 Mo, according to
the empirical rclation M, -P for cataclismic variables).



1. Bregenae

llolyueuue ug ua6np,qesufi oorosHrrx $rsruecrcnx xapaKrepr.rcrr,rK B3pbrBHbIx (rcaraxrue-
rr,ruuecrrx) nepeMeuHbrx ABr,fl,ercfl, BaxHbrM Enr rIoHHMaHr,tn flprrpogbr r,rx aKT!,IBHocr]r.
lI uasHar porrb 3Aecb EorrxHa rrpl{HaArlexarb r,I3yrreHurc 3arMeuHbrx c}rcreM, TaK KaK rorlbKo
y Hrrx r,rMeeTcff [pr,rHq]rrurarrbHa.fl Bo3MoxHocTb orlpeAeneHHfl Macc I{ paMycoB KoMrIoHeHroB,
a raKxe ronroft crpyKrypbr sarMeBaeMoro oGaerra ug Ha6rIrc[eHLIft.

Hosa.s 1934 r. DQ Her frBrrfrercfl uepaofi cpegn KaraKJrr.r3MraqecK[rx [epeMeHHbrx, grofr-
crBeuuocrb roropofi 6rna o6uapyxelra e[re s 1954 r. Yoreporra [1]. Ha ee KpLIBbIx 6necxa
I{Merorcff rny6orcue 3arMenr,rfl rJIaBHoro KoMrroHeHTa (6enoro KaprII,IKa c aKKpeq}IoHHbIM
gucrcorur) BTop[rrrHbrM - KpacHbrM KapnHKoM, 3art'reura [oBTopflIorcff KaxAbIe 4rt39 M,utt.

Cpaay xe troclre cBoero orKpbrrr.rff Yorcep [orrbrrirlrcr orrpeEerlr,Irb 3rleMeHrbr op6uru cltc-
TeMbr c [oMoulbro [MesuJefrcx B To BpeMfl Krtacclt.{ecKoft ueroguxu peureul{fl KpI{BbIx

6necra [1]. OgHaro oH Bbruyxgex 6nln orKa3arbcfl or csoefi [orlbrrKu B cwny Hecocrofl-

retrbHocrlr KJraccrrqecKoro rroAxoAa K B3pbrBHbrM 3Be3AaM [1]. neno B ToM, uro Soro*retpn-
rrecKr{e }I crreKTpocKorl[qecK]Ie oco6enuocru, Bbr3BaHHbre [p]IcyrcrBLIeM MoIrIHbIx ra3oBblx
rroroKoB, cyulecrBeuHo ycloxnrror HaxoxgeH[e srIeMeHToB op6utrr rarcux o6teKros.
Yqer ornx oco6euuocreft u npuueueHr.re K perueHr{ro KpllBbrx 6recxa q[crleuHblx peryflflpll3y-
rcur,rx MeToAoB, co3EaHHbrx Ha ocHoBe conper"reunofi reopu[ peureHllff o6patnrx sagau,

[o3BoJrflK]r HaEexHo orrpegerlr,rrb us ua6urcgeu[fi ocuosuHe rlapaMerpbl KaraKrILI3MI,IqecKI,Ix

rrepeMeunbrx. Ouucanue MeroAoB perynapr,r3aul{E I{ pe3yrlbraroB I{x upI{MeHeHI,lf, K pfrEy

leKyfiffpHbrx 3arMeHHbrx ctrcreM, cogepxauux nefirpouuue 3Be3AbI I,uIII 3Be3AbI Tutra

Borr$a-Pafie, rpl{Be[euo a uonorpa$uxx loHuapcroro ]I [p. 12,3].
K [ccfieEoaaul,Iro KaraKJrr.r3M[qecKr,rx 3Be3A qucreuHbre MeroAbI pelueHl{fl o6parnrx:agau

BrrepBbre 6rrln upurreHeHbr rrpn peruenlrr KplrBbrx 6necrca DQ Her [4] n rapnnrcosofi uosofi
ZCha l5l. B [4] aH:IrILr3I,IpoBatuwUBV-xpunue 6necrca DQ Her 1954r.u 19"15 r., ony6nn-
KoBaHHbre Yorepo*r [l] r HemconoM, Oflrconou [6] coorBercrBeuno. B 1982-1986 rr.
Arrfl DQ Her arropou coBMecrHo c EQurvroouu r.r lllaxoscrl,trta [7] 6rrrn rolyrlenbl KpI{BbIe

6lecra B nflrr,r cleKTparlbubrx r,rHTepBirJrax, 6nrerclrx K craHAaprHbIM cucreMbl UBVRI !.xott'
coHa. 3gecr fipr.rBoprcfl anaJfl43 peurenrft KpLIBbIx 6necxa DQ Her 1982-1986 rr., BbI'
rrotrHeHHbrx IIp]r Ecrrorrb3oBaHr,M perylffplr3yloul{x MeroEoB pelueH}Iff o6parurx :agau.

.IIs uaxox[eHrrfl ocHoBHrx SnsruecK]D( xapaKTepucrlrK cLIcreMbI rIpI{BJIeKa[]Icb raKxe
cIIeKTpOCKO[UqeCKUe AaHHbIe I,r HeKOTOpbIe TeOpeTUqeCKLIe ]I gM[LIpUqeCKI'Ie 3aBI',ICI'IMOCTI{

MexAy ee lapaMerpaMll

2. llocranosra 3aAaqu

Moge6, cxeMarllqecKafl Kp[IBafl 6necra KaraKrr,I3Mr,IqecKLIx 3Be3E I{ rlocraHoBKa 3ailawl
rrplrBegeHbr n [4, 5].tloJrHoe ofllrcaHr{e Mero[a LIHrep[perauI,I]I Kp]IBbIx 6necra 3arMeHHbIx

B3pbrBlrbrx crrcreM EaHo B [7] . Hauouxr,rM KparKo ero cyrb. A rueuno: rrpoBoEl{Tcfl aHarII,I3

Kpr.rBbrx 6necra c WeroM raK o6srr,rx cBoficrB KaraKrILI3MI{qecKI,Ix [epeMeHHblx, TaK I{
t4nwrBu1yanbxux oco6euuocrefi paccMarpr{Baeuoro o6lerra. Ha ocHoBe raKoro anartusa

ru6upaercr rarofi-lr6o ) racroK rcpruofi 6recxa B 3arMeHI{I{. Anpuoptt 3aEaercfl reo-
MeTpl,rqecKafl Mo[eIrb cooTBeTcTByroqero 3ToMy yqacTKy 3aTMeBaeMoro [cToqHurca. Bu-
6npaercn raKxe ypoBexr 6necra, or Koroporo orcqr,ITbrBaerct rnydwa 3arMeHl4tr [ocrleE-
nero. HcroubrM flBJrffercff paclpeAerreHue Ha6rlrcEaetraofi rpKocrll I,IcrorIHI,IKa. flounuo
Haxoxgexufl gToro pac[peAeJreur,rfi, perueHue rpusofr 6necra no3Borlfler ycraHoB]ITb cBff3I,I

MexAy reoMerprrqecKr,rMr,r [apaMerpaMlr c[creMbr. Ilplt ualrunn rarux-nu6o cse[euufr
o nefr e Ao[orrHeHue K Kpr{BbrM 6necra florBrrflercfl Bo3MoxHocrr saftrr 9TI,I fiapaMerpbl

B OTAerrbHOCTrr.

B [8] uorca3aHo, qro Ha6rrcgaeMble s 1982-1985 rr. UBVRI-rcpuabIe 6recKa DQ Her
rro pflEy He3aBr,rcllMbrx xapaKTepr.rcTl,IK LlX BHe3aTMeHHbIX yqaCTKOB MOI(HO pa3EeIII,ITb Ha

rpu Tr.rfia. Kpuatre 6necrca I runa - c Mr.rHr.rMarbHbrM ypoBueu 6necxa Ha op6I{TiIrIbHbIx

Sasax @ : 0,50 - na6lroEalucr s 1984-1986 rr. Ko II runy rpI,IHaE Iexar KpI{BbIe 5[ecra,
28



q5

46
Puc. 1. CkeuaruqecKiur KpHBa.rr r.rHtEHcr,rBr{ocrr,r DQ Her
Ocl op4,unar - HarerrcuBxocrr I B orsocurerrbubrx eqlrar{uax, ocr a6crsacc - op6uranruax @aaa <D a Aorrsx
op6utarlnoro trepuoAa

Fuc. 2. C\er"ra 3arMeHl{ff "rpex:ouHoro" Heaoluyuterruoro DraBHoro KoM[oHeHTa B npoeKurnr Ha Kaprr.rH-
Hyn nnocKocTr,

9t-r-.O, - 4eHrpb[ 6enoro u KpacHoro KapJruKoB coorBercrBeHuo; f|t f2, r, -pars{ycbr3otl;
t2@, l) - p8n,Hyc BTopHqHoro KoMnoHeHTa

fiorlyrleHHr,re B reqeHr{e Ilrrr.r Hoqei B 1982-1983 rr. I4rvr coorBercrByer cpe[,Hee 3HaqeHr,re

6lecr<a fipH @:0,50. III run Kpr.{Bbrx 6necxa-c MaKcr,rMarrbHbrM r{e3arMeHHbrM 6necKoM
Ha 0a3ax oKorlo 0,50 - Ha6nrogarcff rorrr,Ko ogrrH pa3 19.07.1982 r. I{3-3a 6onrurofrcKBax-
HOCTI,I HA5IIrcAEHI,Ifi HENb3fl TIOIATATb, IITO cI,IcTeMa I,IMeeT ToIIbKo TpI,I cocToflHl,Ifl, 3aperplcTpl,I-
poBaHHhIe IIpI,I srHx Ha6firc[eHl{flx. OAHaKo rlpe[craBaffeT r,rHrepec ror +aKT, qTo, 3a r,rc-
KJIIoT{eHLIeM 6olee srIcorc[x rop6oB rlocrre 3arMeHr,rfl, Kpr,rBr,re 6necKa 1954 u 1975 rr.
6nfigrcu no $oprre K KpuBbrM II lr I rr,tnos coorBercrBeHno. B cssgu co cKa3aHHbIM Bbr[te
npI{Bo&,IMbIe 3[ecb pe3yllbrarrt 6ylyr oTHoCI,ITC.fl IIIaBHbTM o6pa3oM He K oTAerrbHbrM Kpr{-
BbrM 6rlecKa 3a KaKyro-ro olpeAeleHuyro [ary, a K I, II r,r III ruuaru Kpr.rBbrx,

Ocuoeubrru,r l{croqHr,rKoM r,r3[yqeHr.ra a DQ Her flailfl,ercfl, aKKpeulroHHbri trucK (ganee
.qnfl KparKocrll o6o3Haqaertaui a.g.) BoKpyr 6eroro Kapr[{Ka. On o6paaonaH 3a cqer rrorepr{
BeuIecTBa BTOpI{tIHbrM KOMIIOHeHTONA. B VreCre ytrapA CTpyU 3TOrO BerIecTBa O Ar,rcK I{MeeTc,
TaK Ha3lrBaeMoe ropflr{ee llsrHo. Ha rpunnrx onecra oHo IlpoffBn.Eercfl B Br.IAe rop6oB Ao
uf ulfl4 fiocr,e 3arMeHI,IE. Ha pltc. 1 upuoegeHa cxeMarr.rqecKafi. KpvBafl orHocr{reJrbHofi r.ru-

reHc[BHocrI,I DQ Her (xpuraa 3aBr{cr.rMocrefr or op6uranbHofr +a3br MoulHocru Ha6[roAa-
eMoro I,I3nyqeHHs. B rcaxoi-nu6o rrofloce qacror, BblpaxeHHoi B orHocr.rreJunux eg,unuqax).
llpu <D - 0,0+0,08 ropflqee rrflrgo 3arMeBaercff rpacuofr 3Be3Eofi. flpu cD=O,2 u Brrrorb
ao O = 0,75 ono cKpbrBaercfl or uablrcgarerrfl 3a a.A. ,&rfl perxeHr.r.E 3aAaqn arr6upa.nca
yqacroK KpHBofr ua op6utalnnrrx Sasax 0,0-0,08. Teu car,rr,ru HcKoMofr ffBrrffJracb +ynrc-
ur,r.E pacrpe4erreHr.rff ua6rrcg,aeuofr aprcocrrE B ({) uacur a.4. 6ee ropflqero uxrua. 3gecl
{ - paccroaHl,Ie or IIeHTpa 6eroro KapnlrKa. HnQoprr,rarlluo o ropflqeM rItrTHe MoxHo lrorry-
qr,rrb r,r3 cpaBHeHr,rfl Hr,rcxoA.flrqefi r,r BocxoAflr:Iefr sersefr Kpr4Boff 3arMeHH, (@:0,0+0,90
u @= 0,0+9,19 coorBercrBeHuo). B clyqae nrr6opa yqacrKa rpueofr, Arr.ff Koroporo He-
o6xogtltro 6rtlo 6rt yqurblBarb L{3MeHeHr.re BKrIaEa ropflqero flflrua B o6uee r,r3[yr{eHue,
uorpe6onalocr 6u ycnoxHlrrb reoMeTpllqecKyro MoAerIb 3aTMeBaeMoro ucroqHr,rKa rr yBenlr-
TILITb Ko[HqecrBo HeI,I3BecrHbIx rlapaMerpoB. OAuarco flpu yBenl4qelHvlt \il4cfla fiapaMerpoB
Haql4uaer cKa3blBarbcfl Her(oppeKTnocrb 3a[aqu [3] . HccnegoBaur,re Brrr{flHr,r{ ororo yBerru-
rIeHI,Iff Ha pe3ynbrarbl peIxeHLIff 3gecb He paccMarpr{Baercfl, rrosroMy 6eperca gatrrenaeur,rfi
IrcrorlHlrK c xau6onee npocrofr reouerpnefr. HasoseNr "ueloavryu.leHHbrM" arcxpeuuouurrfi
AI4cK, paclpeAerreHr,te flpKocrr{ Koroporo raKoe xe, KaK H y qacrr.{ IfcKa 6e3 rop.f,qero
IIffrHa. Br,xog nocnegHefi u3 3arMeHr,rff na6ruo4aerca na Sasax 0,0-0,08. Oco6esnocru
Qusuuecrcux cBoficrB KaraKnr,r3MlrrrecKr,rx lepeMeuHbrx (o',r., nanpurraep, o63opbr [9-10] )
flo3Bollflrcr C[eIIarb cJleAyrcxlue flpeAllofloxeHr,rfl oTHocr,rTenbHo crpyKrypbr HeBo3MyuIeH-

29

a4+



Horo a.A. c 6elbrM Kaprlr,rKoM B ueHTpe - HeBo3MytqeHHoro ulaBHoro KoMnoHeHTa. B nep-

nou tpu6ruxeHl,Ila 3ry CrpyKrypy MoxHo rlpeAcraBl,lrb KaK rpex3oHHyrc: UeHrpanbHafl
3oHa cogepxur e ce6e 6elufi KapnHK r.r BHyrpeHHrcro rpaHr,I[y a.A. - ueHrpalrurlfr ]Icroq-
Hl4K; BHeIuHflfl 3oHa uau6olee [olBepxeHa Brrr4rHl,rrc ropflqefo rtflTHa I,I ragosoi crpyt4;
Tperbr 3oHa fBJlflerc.fl npoMexyrouuoi rraexry AByMfl [epBbIMH. BnolHe trptleMrleMo [o3ro-
My rrplr peueHl,Ilr 3aAaqlt Kax[yrc 3oHy oxapaKTeplI3oBaTb cBoI,lM cpeAHI,lM 3HaqeHHeM flp-
rcocru. flore u:o$or u,eurpanrHofr 3oHbI, Koropafl paccMarpllBaerctr rar c$epuuecraa
c paAr.rycoM rL,3aaaererr B Br,rEe ceMeficrea KoHIIeHrpI,IqecKLIx oKpy)Iuocrefr. Hx paAl'{ycbl

{ ue :aoucar or yura i uarcnoueutrr op6uramuofi flrocKocrlI K KaprLIHHofi. mq ocTarb-

Hbrx AByx 3oH rroJre uso$or 6epercr B BlrAe 3rlrllrficoB. I,Ix 6onrulae [olyoctl { lexar a

cneAyroxll4x rpeAenax: 11 (t (r2, rz4E (r3 -gla cpeguefr 1a sHeugefi 3oH coorBer-

crBeHHo (crra. ptac. 2). Ilycu 0 - yron orHocr{TerlbHoro uoBopora KoMIIoHeHron, panuufi
O.360".Ilpurueru, uro xpacHrrfi KapnlrK r4Meer 3rrJrr{rcor4AanbHyrc ,bopry. B pacct"rarpu-

BaeMoM y3KoM r,rlrrepBarre op6uralruux Qas (0,0-0,08) oro npu6luxeune BlorIHe o[paB-
gauo. .ft.r lpocrorbr srlucreur4ft rrpoeKq],rrc KpacHoro KapnI.IKa Ha KaprI,IHHyIo fl[ocKocrb
B MoMeHr BpeMeHI,I, coorBercrByloqr,rfr yrny 0, 6eperrl KpyroM rlepeMeHuoro paillryca
rL@) =r9t/T=ViiJg]sfr7, rae r3 - 6omuaq ronyocb Bropr.rqHoro KoMIIoHeHra, e -
3KcrreuTpr.rcurer ero MaKcrlMtulbHoro ceqeHr.rq. B ouuque ot r! reruurEua e golxHa cna6o
3aBrrcerb or orHorrreH[fi Macc KoMrroHeHToe u 6patac;r', corJlacHo [1 1] , panuorE 0,57 +0,60.
3agauy Moxuo peuarb s o6xlerur cnyqae Ha scefi o6nacru Aorlycrl4Mbrx suaqeHtlfr flapaMerpoB
rl t i. Ho rur,r orpaHurfl,rMcfl paccMorpeH[evr sHaqeH].{fr, uafigeuurrx r [4] upr peI[eHI4^I4

iBv-*prrat* 6necr<a DQ Her i Dsq-u 1.975 rr. ro roi Ne MeroAItKe: 75o-< i^-( 90",
0,33<r20-< 0,46. Yron i MeHffrIctr or 75 uo 89o c ruarotur 7",r1 - or0,33go0,46crIaroM
O,O2', 12 tn tz - or 0,1 Ao 0,5, a 11 - or 0,05 go 0,40 c rlaroM 0,01. Bce luueiur,Ie pa:-
Mepbl rlplrBotrflTcfl B Eorrflx patrwyaa orHocr,rre^rlbHofi op6urnr KoMnoHeHTon a. MuoNecrso
I{3MeHeHI,Ifl gnaqeunfr rtapaMerpoB r1, tz,13 url 3ap,aercfi HepaBeucrBaMu0(.rl (12 (13 (
<t-rl.

flocxonrrcy paccMarpr,rBaercfl ctlcreMa c rry6otcuMl,I 3arMeHllarulr,r (t.e. co 3HaqeuuflMl,l

i, 6lusrcHvlt't r 90")' ro fipoeKul'Ifl HeBo3MyxIeHHoro ulaBHoro KoMIIoHeHra Ha KaprI'IHHyIo

rrrrocKocrb-KBa3r,r3Jrrrfl[Tr,rqecKafi Srarypa c oqeHb 6onrruuu cxarl,IeM, paBHbIM cosi. B cr'uy
SToro paclpeAerleHl,te fipKocrr,r Aorrxuo cna6o gaeucerb or KoHKperublx 3HaqeHufr reotterpr-
TI9CKI{X [apaMeTpOB B IXI'IpoKOM AI'IaIIa3OHe lrx neruleHeUufr.

(DyHrqua pacrpegerreHur ua6lrogaeuofr xprocrfi BO,{), nonyuennafl I,I3 petrleHfifr KpLt'

eoft orHocurelr,nofi IrHTeHcI,rBHocrr{, TaKxe 6yger aupaxeHa B orHocI,ITeJIbHbIx eAUHI'Iuax.

.fprcocrn f (I, f ) s a6conrcrHr:x etrLtHI,IIIax orpeEerlllrcff coorHoIIreHI'IeM

r'(I, g) = B (tr, t)Eo 0) ' lo-o'4m (t\) 
D2 laz , (1)

rge E6 (tr) - ocneureHHocrb y fioBepxuocru 3euru, co3[aBaeMafl geesAoll uyleaofr nelu-
uranrr [12] ; ,?? O) - BHe3arMeHsuff 6necx B 3Be3[Hbrx BeJIuqIrHax, [prIHLIMaeMbIfi sa ouepre-

rr.rqecKyrc eAr.rurrUy; ). - e$$errrrBHax UruHa BorIHbr paccMarpllBaeMoro crleKrpanbuoro
I4HTepBala; D - pacuoxHlre Ao cr.rcreMbr. floryueHnoe t,t3 pe[IeH]rfl KpI,IBbIx I,IHTeHcI'IBHocII'I

pacfipeAefleHr{e flpKocrl,t B 3aBr,rcr.rMocrr,r or ycrloBr,Ifr uououleuua n gllcroo6pasnofi o6oloq-
xe (a suauur, t4 or yrna i) s toi4 unu uHofr rvrepe 6yger ornuuarbcfi or peanbHoro pac[pe-

[ejreHufl flpKocrr,r no fioBepxHocr[ HeBo3MyuIeHHoro ulaBHoro KoMrIoHeHTa. K uactos-
xleMy BpeMeHu eIIe He Co3,U,aHbI Mo[enu a.A. KaTaKII[3MI'IqeCK[x [epeMeHHLrx, B KOTopbIX

yql,rrblBalc.fl 6rr sQQerr caMonououresus. B cBr3r{ c grllM noKa Her Bo3MoxHocrI'I IIo
ua6lrcAaeuoMy pacflpegerreHr.rm flpKocrrr BoccraHoBr4Tb ee LIcrI,IHHoe paclpeAeJleHlre. flosro-
My oueHKlr reMreparyp, [oryqeHgbre us SyHrqur.r F,(I, t), Moryr Hoel4rb aurur rpy6ui
tufirocrparr,rBnr,rfr xaparrep. Oco6eHuo sro 6yger oHocl,trbcfl K flpKocrHofi retulneparype
I,I3IIyqeHlrfl UIaBHoro KoMnoHeHra. flanee $yurqur F(I, g) 6y4e:r ucnolb3oBaHa !,nf rlo'
crpoeHr,rfl 3aBucrrMocrefr norasarereft usera HeBo3MyxleHuofi gucrcoo6pa:uofi o6oloqru
oT paccroflHr.rfl Ao ee ueHrpa.

Kar cnegyer u3 pLlc. 1, npu @:0,40=0,50 na6rro[aercfl rIoAbeM I{HreHcI,IBHocrI'I, t1pl4

@ = C,7 raMeer Mecro ee yMeHbrrreHr,re. Ha $aaax oKoJIo 0,2 npartuuecKll y Bcex UBVRI-rcpu'
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BbIx I'IHreHcI'iBHocrI{ DQ Her s 1982-1986 rr. na6nrcgaercff xapaKrepnufi usru6 B cropoHy
yMeHbIxeHLIfl I{HreHCLlBHoCrn (cu. p[c. l). Taxan Qoprvra Kp]tBbrx roBopr{r o sosMox-
Hocrl{ cyuecrBoBan[fl HeoEHopoguoro paqrpeAeleHr.rf, trpKocrr{ DraBHoro ulwu Bropr{q-
Horo KoMIIoHeHToB, A IrMeHHo: ffpKocrb rlacrl{ a.A,, srIxoEalqefi I{3 3arMeH}rr flpu
@=0,0+0,08,uoxer6rrrr rvrenrrue, rreM flpKocrb roft ero o6nacrn, n3rryqeufie roropoft
Ha6nngaetcr rryn O:0,3+0,5., Henrgx raKxe HrnoplrpoBarb Bo3MoxHocrb BrrlrffHur r{3-
lyqeHnr ulaBHoro KoMIIoHeHTa Ha o6paqenuyro K HeMy cropogy BTop6rrHoro"xtoM[oHeHTa.
llpauga, [oKa3areJI]I uBera, Harrpr.rMep, na Saaax oKolro 0,45, r4e, KaK rrpaBrrno, HMeercr
gan6onrurnfi ttoEbeM I{HTeHc}IBHocrI.t, [paKTr.IqecK]r raKr{e xe, KaK x.11x,$aaax Br{Ar.rMocrr,r
MaKclIMyMoB rop6oa [7] . A 9ro cBl,IEererlbcrByer o roM, uro Qpprraa KpHBbrx ]rHreHcr.rB-
Hocrl{ rtpu @=0,3 +0;5 o6ycnoBJleHa rrlaBHnu o6pasorrr HepaBHoMepHbrM pacnpeAeJreHrreM
flpKocrla rrlaBHoro KoMrIoHeHTa, Vs-ga Bo3MoxHocrr{ cyuecTBoBauna rarofi HepaBnoMep-
HocTI'I,ypoBeHb oTHocI,ITeJIbHofr I,lnrencfigHocrl,r BHe 3arMeHLIff, or KoToporo BeEercf orcqeT
rny6uuu 3arMeHllff qacrll a.4., HeBo3Myrrlennofi ropruuu trffTHoM, HeJrb3ff ru6parr og-
Ho3HarrHo. llosromy [pl,r pe[reHr.ru rpnaofi r.rHreHcr{BHocru xaL:Sagax 0,0-0,08 sBoAr.rrcs
elue rapaMerp A, or Koroporo 3aBr,rcr.rr orcrrer rry6nnnr garpreHnd rr(e) (." pnc. 1)

u@)=t-A-t(0). e)
3Eecn aa I nprHrra r{HTeHcr.rBHocrb rl3flyqeHila, ua6nrcgaeMoro Ha eaeax orcoro 0,45,
B EoJIflx rcoropofr Bblpaxalorcf, na6nrogaertre r,rHTeHcr,rBnocrr /(d) ua Qaaomrx yuax d.
Otcqer rny6ratr 3arMeHllff! raKI,IM o6paaour, 6y4er npnaoEr{Tcrror'yposix onHocprenruofi
I,IHTeHCI,IBHoCrI,I, orcro.Eulero or "egI,IH[rIHofo,, rua senuunny A,

3. Ogpegenexue Qnsnuecrrlx xapaKrepncrrrx De IIer
Ilapavrerp A wew\lcn B rrpeEeJraxor0go I -l(0") c [raroM 0,05, a B HeKo{ropbrx cny-

rlaflx - 0,01 . 3Eecr 0" coorsercrByer Haqaly BbrxoEa [r3 3arMeHr,rff ropflqero nrrra. Monnrrr
9Toro BbIxoEa Moxno oIIpeEeJII{Tb }r3 KaKr,D(-Jr}I6o uoAenrHux [peAfiofioxeurfi o cllcreMe
ulunn us c[eKTpaJIbHbIx traHxblx; rro noKa3areJrf,M IIBera, Konga. [pr{BJreKaerca r,rH$oprr,ra-
IU'If, c.pa3y o ItBYx LIJII,I HecKoJrbKI{x cfleKrpirlrbHbrx Ar{arra3oH?X;.:}r,r.g. B cnyuae UBVRI-rpw-
Bbrx r,rHreHcr{BHqcr[ DQHer s 1982-1986 rr. nucora rop6oa Ao 3arMeHr,rfl cyrqecrBeHHo
6onrure, rIeM rtocle Hero. B c[rly groro MoxHo upene6peur u3nyqeuneM roprqero rrflTpa
npia !D=0,2 n oxl{Earb, rITo I,IcrI{HHoe 3uarreHr,re [apaMerpa z4 ronxuo 6rtri 6n14sxuM x
BerlrqllHe I -l(0,2), rpe /(0,2) - MI,IHLIMaTIbHaf, orHocr{reJrbHafl r.rHTeHcr,rBHocrb pnntD=0,2.

--I_p, perueHr.M Kpr{Bblx r.rHreHcr{BHocrn DQHer a 1982-1986 rr. (r ornruue or l9s4u
1975 rr., KorAa cBernrvroctn ue6ynapnofi o6onoqru 6rua eule 3Haq[rennrofi) r{HreHc}rB-
uoCtr..,Z1 I'I3[yqeH[fl HeBo3MyIIIeHHoro rrlaBHoro KoMIIoHeHTa 6yger ygoaneTBopflTb
ycrroBr,Irc

L|*L-A-L2-Ls, (3)

rge Ir W Lz - oTHOCUTeJIbHbIe I{HT9HCLIBHOCTI,I B}I3yaJIbHoro CIIyTHI{Ka, [o[aAaBIIIerO B
graa$parrvry, I{ BToprlHoro KoMIIoHeHTa cr{creMbr. IIpu perneur.r}r Kpr{Bbrx r{HTeHcr.rBHocrr.r
.t 1 nonyuaercfl rryreM uHrerpupoBaura synrcqrt4 B (Et rlo nJrorqatru rpoeKrlrr HeBo3MyrrIeH-
Horo uraBHoro KoM[oHeHra Ha Kaprr{HHyrc mocKocrb. corracso [13] , pacgpegerreHr.re
3HeprlIH n unQparcpacHoM EI{a[a3oHe c[eKrpa Brop[rrHoro(xouuoueira-OQ ffii coorBer-
crByer 3Be3Ee ruagHofr rlocJlegoBarerlbHocrl{ M 3,8 - M 5, Hnaeercfl HecKorrbKo, pa3flr,rrrgbrx
oueHoK paccrorlll{tr D Eo cucreubl, Ha[pLIMep, a [14-15] ]r gp.B coBoKyrrHocr[r Bc€ grr{
oqeHKI{ oxBarblBalor LrHrepBaII gnaqeHfift or 260 go 400 nr. 3gecr D npuunuaercfl paBHbrM
300 nx. I4e'sa cparnurerlbHo uanofi a6conroruoft cBerr.rMocrr.r rcpacnoro Kaprrr.rKa oruu6xn
B paccroaHl'Ifl [paKTI,IqecK]I He cKaxyrcff Ha BeJrI,Iqr,rHe npaaofi qacrr,r coorHoruenua (3)
s UB u Moryr Aocrl{tam lVo t Y,3 u 6Vo coorBercrBeHHo i A w t o}-gElrHr.rrrHofi fiHreuclas-
Hocrr{. 2", cornacuo oueHKaM Br{A}rMoro 6necra cnyrHr.rKa [13] , una Bcex [flrr{ er.urrpor
He rrpeBbrrxaer 2%llTeu cavtru Berruqr{Ha nparofr uacu rirpaxenna (3) gorr(Hu onp.-
EerlflTbca EIaBHbIM o6paeou sen[quHofi pa3Hocrr{ I -A, rarc rarc s 6ornultncrBe cflyrrai?
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Pnc.3.3asrcrlrocnr.L, (A) wxr| =0,38; 0,40; 0,42;0,44 Bcnlqael=80o lr e=0,57, roaWeHHLIe rpr
perileHr.rr{ [/-xprmrx r{HreHclrBnocrlr DQ Her 28.07 .1984 r,
Genlltocrr rreBo3Myrqenuoro uraBuoro KoMrrorreuTa tr 1 (bcr op4{Har) u. naparvrerp,4 (ocr a6cqzcc) su-
poxerrbr B Aorrlx gnegaruerurofi urrreucuurrocru ra $aaax orono 0,45

hlc. 4. PacnpegerreHrrr orlrocflTerrruoft ffpKocrrl .B (t) no npoeKuur4 HeBo3My[reHHoro ropfiql{M ruITHoM

aKKpeur{oxnoro AI{cKa Ha Kaprr.rHuyro rurocKocrb glx 0,1 < E < 0,35 B cryqae KprlBbrx I{HTeHcrrBHocrI{
DQ Her I, IIuIIIrunor (o6oeuaueruquQpauu 1,2n3 coorBercrBeHHo) psrt.UBVRI$rnbrpoB (pnc,a,
6, e, e, d) coortsercrBeHHo) npu i = 80 

o, 
e = 0,57, r! = 0,40 u A o | - I (0,2)

. Haocr-r op4rrrar - $ynxqsu 8(6), e$rurrqnrrM ^ 3rrarleflurM Koropbtx coorBercrByror 3Be3EJrrbre Berrutlnrrr,I
14,436frs U,t4,2lmoB, 13,96msV,13,556mrRu13,283ma-LHaoc,ra6crg.rcc-paEtrycbrDAorrsx4.
,Ilgna aepraranlnux nrurufi coorBercrByer pa3flilqnro B (6) upu tr3MeHerrua A sa x57o,

Errff paccMarpr4BaeMbrx Kpr.rBbrx r{HreHcraBHocrrr I - l(0,2) gocruraer 0,25--0,30 s UBV 1r

0,10:0,20 s RI. Ha cpaBHr{relbHo 6oflburoM }rHrepBzrfle lr3MeHeHr.rfr flapaMerpoB i n rl
(75'-( i < 90", 0,33\< r2u\< 0,46) pe3ynbrarbr perxeHr,rfl 3aEaqr oKa3aJrr.rcb flpaKrr{qecKl{

He 3aB}TCaIIII{MI,IOTBeIII{IMHbI /1 B flpeAejlax ee ]'I3MeHeHI'Ifl or 0,05 go 0,30. Ouru6ru Z1

cocraBrrflror He 6onee l% or catgoir Berlr4qltlbr 21, B ro BpeMfl KaK trpll I'I3MeHeHIaI{ [apa-
Merpa r3 Ha t 0,02 oruocllrellbHoe I{3MeHeHLIe L1 6yget B cpeAHeM oKoIIo 4 SVo. Ha puc. 3
B KaqecrBe rpr,rMepa rpr4BeEeHbr 3aBr{cr,rMocrr,t Lr(A) Fnfirl =0,38; O,4O; 0,42; uO,44
B clyqae i = 80", nonyqeHHbre rrpra peilreHulr U-rcpuaux ]tHreHcllBHocrlr DQ Her 28.07 .1984 r.
Ana.roruqnrre 3aBr,rcrrMocrl,I cflpaBegnurbr Lt iltrt BVI-KpLtBbIx ItHTeHcI,IBHocrLI Ha gTy Aary,
a raKxe AJrff Bcex ocrarrbubrx lrccJreAyeMbrx .UBVRI-rpLIBrIX DUHer s 1982 r. flpu 3uar{e'

H:aflx A, orJrr.rqarcUuxcfl or pa3Hocrl..I 1 - l(0,2) ue 6olee qela sa l0-l^5% or eA,IlHlIqHofr

r,rHTeHcr4BHOCTtr, B Crryqae oAHoBpeMeHHoro u3MeHeHI,If napaMeTpoB i II rf raruvr o6pa3oM,
qro, Halpr,rMep, Ai = * 2o , a L,rl = +0,02, 3aBI,IcLIMocrI,I L, (A) lrpaKrllqecK]l oA]IHaKoBbI.

floorovry rpa$llrc Lr(A) Ha pLIc. 3 6yget raKxe coorBercrBoBarb !I BapLIaHraM rl =0,36;
o,3s; 0,40; iO,+Znpu'i=811; r3 =0,40; 0,42; O,44u0,46npuia78" ut.E. [nn Bcex

lrccneAyeMbrx HaMr.r 3HarleHllfi rl u i .

I4s cosruectuoro aHaJIlI3a pe3yJrbraroB peureHufl KptIBbIx I,IHTeHcI,IBHocrefi B IIarI'I cleKT-
paJrbubrx ?rHrepBarrax UBVRI [olyqarorcr [ocraroqno clrrlbHble orpauuqeHllfl Ha o6nacrl'I

Aorrycrr,rMbrx 3uaqeHr,rfi flapaMerpoB A, ri ni. Y.luttsaq, qro [paKruqecKu EJ]fl Bcex KpI{-

Bbrx r,rHTeHcr.rBHocrefi DQ Her flapaMerp .4 [olxeu 6rtrr 6n^[gor rlo BeJII,IqLIHe K pa3Hocrl'I

| - l(0,2), MoxHo ycraHoBr.rrb cBfl3b MexAy rrapaMerpaMl.I rl ni.Cserulvrocrl HeBo3MyIueH-

Horo rnaBHoro KoM[oHeHTa oflpeAenfrercfi ilByM,fl He3aBucI,IMbIMLI cnoco6aMu. fleparrfi -
r.rHrerplrpoBauuerra Syurquu B(E) [o rfloura,[r4 ero rpoeKuI,ILI Ha KaprI,IflHyIo flflocKocrb.
Huenno-rax BbrqucJlfiercfl.Ll, npuaegeHHafl Ha puC.3. Bropoi ctroco6 - HaxoX[eH]Ie Z1

x3 BbrpaxeHua (3) , Korga r{3BecrHbr orHocureJlbubre LIHTeHcuBItocrI,I Bl,I3yanbHoro crlyr-
HrrKa cr4creMbr I,r ee BToplrrtHoro KoMrroHeHTa. I4s conoctaBJleHuf, 3HaqeHI'Ifi.L1, nolyveu-
Hbrx [p]t perueHfiI,I KpI,IBbIx I,IHreHcI,IBHoCTefi V 143 yclroBrtfl (3), cnegyer, qro AIfi [pe[enb-
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llapauetprr DQ Her, noJrfreHHbre Ha ocHoBe crreKrpaJrbHbrx AaHHbrx
npn M" = OA56 Mo*

t q Mwd/Mo a' 10- 1 i, crvr rrE rzn , I c lMwdlMd a. 10- I 1, cr"r r.t rzn

K, = 149 xulc
90' 0,6t't 0,740 1,042
8s 0,623 0,732 1,040
80 0,641 0,7 t2 1,034
7 s 0,6'13 0,678 t,02s
70 0,722 0,632 1,010

0,407 0,420
0,408 0,419
0,410 0,416
0,4 1s 0,4 1 r
0,42r 0,40s

ed
85
80
75
70

r(, = 136 xrvr/c

0,499 0,914 1,090 0,387 0,440
0,s03 0,906 0,088 0,388 0,439
0,s17 0,883 1,082 0,390 0,437
0,540 0,845 I,072 0,394 0,433
0,576 0,793 1,057 0,400 0,426

*M, otpegcmnacb r,r3 sunupuuecroft 3aBl,tcltMocru M"-P gm KataKJtlt3MnqccKux llepeMctIHbrx, IIpn-
rogurroft, nanpuuep, a [ 10],

HbIx 3HaqeHI,Ifi ^pasuocru 1- l(0,2), o6ycloBrleHHbrx xaofl.rrrecKlrMr.r KoJre6aHr.r.EMr.r r,rH-

reHcuBHo^crr.r, rl =0,39+0,41 u i-79+84". YcpeguennnrM 3HaqeHr.reM I -t(0,2) coorBer-
crBylor rl = 0,40r i = 80+82".

Eule oAuo cooruorueHr,re Mex,qy rl u i voxno ycraHoBnrb, snax $yurcquro Macc clrcreMbr
f1 u rrpwuuwar, rITo ntopuuurtfr KoM[oHeHT 3arloJltrer cBoro tloJlocrn Porra. O4lonpervrexuo
c 3TI'IM, xclloJlb3yfl Tperlrfr 3aKoH Ke[nepa, MoxHo BbrrflrcJrr.rrb u paAr{yc orHocr,rrelbHofr
op6nrrt KoMIIoHeHToB f B rrpeA[oJroxenr,r]r, rrTo Macca BTopur{Horo KoMrroHeHTa M2 ygowter-
BopfleT r,r3BecTHofr Enr B3pbrBHbrx [epeMeHHbrx 3M[r,rpr4r{ecKofi 3aBEcr,rMocru [10]

Mz = o,38(Pl4)t'22M". (s)

3Aecr P - op6uranbHurfi nepuo4 e uacax,M" - Macca Connua. Orruerur,r, qro s Harxefi 3agaqe
MoxHo npI,IHflTr, Maccy rllaBHoro KoMrIoHeHTa Mr paBHoIi Macce 6enoro KaprilaKa M*6.
3Haqeuuq napaMerpoB DQHer [pelcraBrreHr,r g-ra6nuue B cflyqasx f1 =1,33.1032r (K, =
=149 xvlc corrlacHo [16]) u fr=1,006.1032r (Kt=136 rr',r/c corraqro [17]). B rad-

. fifii\e r2t - 6olbluas Iloflyocb MaKcllMaflbHoro ceqeHr,rfi rroJrocrr,r Porua oropuvuoro KoMrro-
HeHTa, a rtn Mana.fi IIoJIyoCb MaKCI,lMillIbHOro CeqeHLIs IIoJIOCTLI PoUra 6erOro Kapnr4Ka.
3gecr ue paccMarpl,IBaercfl Bonpoc-o6 ercqeurpuqHocrfi a.A. r{ flpr,rutrMaercrr, uro 13-( 114.
Couacuo reopl'Iu fionocrl,IPoua [11],11r-( 0,60. BropuvHr,r[rcorrarroueHrHeAorrxeuBbrxom,rrb
3a npe[en [oBepxHocrr.r Porua, nosroMy flonaraeM rl-1 r24. Dls q-( I (uro xapaKrepHo
Erff KaraKnr,r3Mr{qecKr{x nepeMeHHr,rx) rrg -( 0,45 [11]. Kax cne[yer u: ra6luqu, ocHoB-
Hue oruu6xu B rlapaMerpax cllcreMbr vroryr 6rrrr Bbr3Barrbr HeonpeAeneHHocrbro ee cleKr-
pocKonvqecKlrx [aHHbrx. Tarc, npu Ai : 5 

o Arl ue fipeBocxoAr.rr O,OOO urrq oAHoro r.r roro
xe 3HaqeHtrf K1 , n ro BpeMfl KaK I]pu tr3MeHeHur'r K1 ita 13 rcru/c pasuocrb Mexly [ByMfl
Berrrur,rHaMlr r2g r]pkt oEHoM r,r roM xe yrae i Aocrr.rraer 0,02. B cflyqae pelueHr,rfi rcpunoft
I,IHTeHCIIBHoCTU TaKafl pa3HocTb s 6onruux fiolyocffx BTopr,rqHoro KoM[oHeHTa 6yger co-
orBercrBoBarb Ir3MeHeHI,Ito i ua 2-3" (oro ?I3MeHeH[e fipol,Icxo[rrr c o6parnr,rvr :narcorra).

Ilpoercqr.ra Ha ryq 3peHr.rfl cKopocrr,r BpaueHr,rfl BHe[rHero Kpafl a.A. na pagr.rycax 0,40-
0,41, ecnu rpl{Hflrl Kr = 149 rcvr/c, 6yger oKorro 440-450 rrr,r/c. 3ror pe3yrrbrar Haxog}rrcn
B corJlacu}I c reM, rlro, rlo ua6lrc4euLrarr -flura N Illnefrgepa [18] , nnerunaa rpauuqa o6-
nacrl'I a.4., uslyuarorqefr B llu:at4u He II 4686A, fiMeer cocraBrrflmulyro cKopocrtr BpauleHr,rff
BAonb rlyqa 3peHlrfl oKorlo 400 rrra/c. B cnyuae Kr = 136 xr.a/c na6nroAaeMafl cKopocrb
IIpI'IHauIexala 6r,r goue u3ryqeHr,tr c paAlrycoM ry).0,67. 3ro oguasaro 6r,r, uro q-
=MzlMr -( 0,1, rl2O,ZAa, M*a),.4,5 Mo Qrpu M2, corrracHo [5] , pauuori 0,456Ma),
qro [porllBopeql4r pe3ynbraraM perrleHufl 3a4a.uv u [peAeny Uaugpacercxapa rurs vracc 6enux
KaprII'IKoB. Taxutu't o6paaorvr, aHaJII,I3 pe3ylbraroB peueHufi KpriBbrx r,rHTeucr.IBHocrr,r cBllAe-
TeJIbcTByer o ToM, qTo Hall6onee BeporrHbrM Anq DQ Her us AByx Ha6nroAaeMbrx flBJrs-
ercfl 3uar{eHr,re Kr t 149 rcv,lc.

Cnyuafi tpexsouuofi crpyKrypbr HeBo3MyuIeHHoro uraBHoro KoMnoHeHTa paccMarpr.r-
BaJIcfl KaK fiepBoe upu6ruxeuue, Korla Syurcqur pacflpeAeneHufl flpKocr].r rrcKarracb Ha
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KJracce Kycoqno-rnaAKr.rx, Heorpr.ruarerrbHbrx Syurr{ufi. I,Ia nonyueuuoro peureHl{fl crle!,yer,
qro flpKocrb B({) y6nrnaer K Kpam o.8., B crny qero pemeHlle KpLIBbrx HHreHcHBHocrI,I

rlpoBoryJrocb raKxe r,r ro "BropoM" upu6ruxeulll{, Korga Syurcqur B([) upeauolarilJlacb
Heorpr.ruarenbHofr -I,I HeBo3pacraroulefi r rparc. Peayrbrarbr 3rofo perxeHr,rfl upu 0,1 ( t (
-.< 0,35, i = 80o, rl O,4O u e = 0,57 p;rrfr,rpexrunos [JBVRl-xpanux r.rHreHcr{Buocrefi DQ Her
1982-1986 rr. rpe[craBrleHbl Ha puc.4. Tavr xe rpLIBeAeHbI B({), uonyueHHble I'I3 peue-
Hr.rfl ycpeAHexHbx 3a HecKoJrbKo soqefr Ha6nrcael;'uil UBV-rcpHBbIx cl{creMbl s 1975 u 1954rr.
Bce Qyur<ryu B(0 BbrpaxeHbl B o,qHux LI rex xe 3HeprerflqecKl{x eEI'tHI'Iqax, KoropblM
coorBercrByror creAyrou[e 3Be3AHbIe BeJII'IqLIHbI: 13,436m n(I; l4,2lm t B; 13,96m a V;
13,556m s R u 13,283^ s I. Buure yxe roBoprfiocb, qro 3a r{cKrrrcrreur,reM 6oree gntcorcltx

rop6on, I{Horga uo.flBrarcull{xcfl rlocre 3arMeHI,I-tr Ha KpHBbrx rHTeHcI,IBHocrI,I B 1954
u 1975 rr., 3rr.r Kpr.rBbre MoxHo orHecrr,r r I r,r II rr,rfiaM coorBercrBeHHo. B lolrsy raKoro
rrpeAfloJroxeHl,Ifl cBl,IAerenbcrByer n ror Qaxr, qro, KaK cneAyer I'I3 pI'Ic. 4, pacupegeneuue

flpKocrr{ B(0 w" KpI,IBbIxLIHreHctIBHocrus1954 r.uIIrunas19S2-1983 rr.,araKxe
ArIfl KpLIBbIx B 1975 r. lt I ruua s 1984-1986 u. [paKrI'IqecKI,I oAI,IHaKoBbI.

'Couauro puc.4 pa3nltqllq Mex[y Qyrrqraxrrar B(E) n 3aBHcItMocrLI or rl,Ila rpurofr
r,rHTeHcr,rBHocrr,r Bo Bcex rIffTI,I c[eKTparlbHblx I.IHTepBanax uoAo6urr Epyr [pyry. CaNlaq

6onrruas flpKocrb xapaKTepHa grtfl KplrBbrx III runa, I4MeIourIx caurtfi srtcoxufr ypoBeub

BHe3arMeHHofr nnrencusuocru. Hau6olee pe3Ko Syutrryrr B(E) wt" KpLIBbIx LIHreHc[B-

uocrr.r III rl4ra u KpI{BbIx II u I r}iuos orrll,Iqalorcff trPu t = 0,25 +0,30. Tar, Hanpuruep,

flpKocrb HeBo3MyilIeHHoro a.E. Ha paccroffHuu 0,25 or ero ueHTpa Erfl KpI.IBbIx III tlrna
flpeBbrrxaeruIpKocrb ArIf, KpI{BbIx II }r I tunos coorBercrBeHHo g 1,3-1,8 u 2,3'3 paza
B coBoKylHocrlr tlo BceM rlorrocaM qacror UBVRI.

IIp, t:0,10+0,15 u E:0,:S pa3rIHqI,Ie MexAy Qyurcquxr'rr.r B(f) cranoal4rcfl MeHee

BbrpaxeHHbrM, qeM rrptr E=O,ZO+0,30 s cnyqae KpI,tBbIx LIHTeHcI,tBHocru II u III runos.
O4Haro oHo fipogonxaer 6r,tru cyulecrBeHHblM Anff KpI,IBbIx I 1a II rguoa upn t : 0'10 + 0'15.
Tarc, ua {:0,15 [peBbrrxeH[e flpKocrr{ Arrfl Kpr{Bbrx II ruua HaA.fipKocrbro glx xpunrx I
rrrra Aocrr4raer B cpeAHeM rro UBVRI npu6nusurenwo 80%. Tarnu o6pasor"r, fiepexoAbl
DQ Her Mexgy cocroflHlrflMu c Kpr,rBbrMr,r rlHTeHcHBHocrn I, II n III tunos coorBercrBylor
Bo3pacraHr,rrc ua6nrcgaevofi s UBVRI flpKocrr,r fipaKrnqecKlr Bcero HeBo3MyrqeHHoro ropr-
qr,rM rrtrTHoM a.g. flpra 3roM B clyqae Kpr4Bbrx III ruua uau6omruee [oBbIIIreHI,Ie ffpKocrl,I
lprrxogr4Tcff Ha 3oHy a.D\. c paryycantr,r { ot O,25 go 0,30. PaccuarpunaeMble I43MeHeHI{,

ffpKocru rrtoryr o6ycnoBJII{Barbcfl :

1) yreruuenueM MoruHocrr,r r{3rryqeHr,rfl rleHrparlbnoro ucroquuxa (sa cqer rarcux-rnl6o
[poqeccoB s 6enoN4 KaprII{Ke uf uru e a.E .);

2) noxanenlreM r,rrlr{ ycllneur.reM MoulHocrll l43ryr{eHlrfi xarux-lu6o Apyrlx ucrorIHI,rKoB

I43rryqenr.rr, [oMI{Mo IIeHTpzuIbHofo, B pe3ynbrare, Ha[pI,IMep, o6pasoeanux ropflqero rIflTHa

[pr,r cronKHoBeHr,rlr AByx fa3oBbrx rroroKoB, o6terarculux a.[. c nporuBolonoxHbtk cropoH
(aostroxuocrb TaKoro o6pasonauua paccMarpllBaercff, HaIIpl{Mep, B U9] ), I,tJIl't BcIIeA-

cTBUe r{3MeHeHI,Ifl peXIrMa aKKpeKqIIu I,I T.A.

Pacnpegenenue fipKocrlI ,4nr o6oux uccneAyeMblx HaMu npn6nuxeultfix o cTpyKrype

HeBo3MyrIeHHoro uraBHoro KoMrroHeHra rpu 0,15 < t < 0,30 [ocraroqHo xopouo cornacy-
rorcs [py1 c [pyroM. O[Haro upu [ ( 0,15 u g> 0,3 oHI,t Moryr cylqecrBeHHo pa3rtllqarbcfl.

3ro o6ycnoorreHo reM, qro B crrfrae MoHorouHbrx rfyrruuu B([) unouraM o6nacrefr [epe-
Kpbrrr.rfl upoercr1ufi KoMrIoHeHToB Ha Kaprr4HHyrc [nocKocrb BbIrIucJIflrII,Icb c trenrurei roq-
Hocrblo, qeM B cnfrae rpexaouuofi MoEeJrI,I (no4po6uo o6 grux BbIqI,IcJIeHLIsx cM., HarlplaMep,

[2]). Iloororvry napaMerpbr cr.rcreMbr ottpeEeJ]flJrr.rcb ns peueunfi rpI{Bblx oruocI,IreJIbHof I'IHreH'

cr,rsuocru, ror4a B(f) IrcKaJracb Ha Krracce KycorrHo-rra[Klrx Heorpl{uarenbublx Syuruufr.
B cr,ury cKa3auHoro Bbl[re 3HaqeHr,rfi noKa3arerefi qoera a.[. B 3aBI,IcI{MocrI{ or paccror-
Hufr EO ero UeHTpa OlpeAeIItrrOTCff rIO MoHoTonnrtrvr SyurcquflM He oqeHb HaAeXHo I4 3EeCb

He npr{Bog,ffTctt,Llx 6otee toqur,tft pacver [peArlonaraercfl BbIrIorIHI4rr s AallHefrtueM, Korga
trrroxlaAu [epeKpr,rrl,Ifl 6ygyr paccul,ITblBarbcq aHarILITI,IqecKI{M rlyreM, B orJll{que or roro,
KaK cAerraHo s4ecr, I4H$opMaur.rq o paclpeAeleHr,rfx roKa3arenefr I{Bera B crlyqae rpex-
:onuofi MoAerrr, HecMorpfl ua 6dnruyro rowrocrb peruenrfi, qeM nprr MouorollHbrx Sy"*-
g



quflx B(g), TaKxe He Moxer 6urr gocraroqHofi s cuny BecbMa npu6nuxeuuoro orpaxe-
nus erori MoAenbro cyulecrByrcqefr crparu$uKaur.ru r,r3nyqelufl a.0,. (cvr., Hanpurrlep, [4] ).3gecr m.rum orMerr,rM, rrro rroKa3areJru qBera tl-\, t'-R u v-I BeAyr ce6tr',trro "pr"ii*BCex- Tpex. TlrrroB cxoAHrru o6pasol,r - B rreHTpe Ar.rcKa Ha paAr.rycax oKorro 0,15 osu Ha
0,4* -05m 6onrrue, r{eM Bo euertruefr ero o6racru nu pugry.u* 

-o"oro 
0,30. Ilorcasarerl

yyela B_V, uao6opor, npu {:0,15 lvrexrure rpr.rMepHo ua 0,5m-0,7^,rreM rpu t =0,30.
Ha t =0,15 norcasareJrr.l uBera, r,rclpaBneHHbre Ha Mex3Be3,qHoe fiornoueHlle, B cpeAHeM
rlo pe3ynbTaraM pelxeHl'Ifr rcpunux [HTeHcllBHocrefi rpex rr,rrroB B cnyqae, [pr,rBeAeHHoM

Ha pr.rc. 4, cre4yrcrque: (U-B)s=_-O,6Om tO;m; (B-V)o=O,Z^tZi,ll ; (t/-R)o:
= 0 35m 10,05,,' ; (v *t) o = 0,6l^ t0,05m.

oqeurcu [apa]IerpoB DQ Her, [oJlrreHHbre pa3HbrMr{ aBropaMr,r, Hocrrr nporr.rBopequ-
aufr xapaxre_p. Harpunaep, n [17] Mr = 0,9M", q = 0,67, Mz:0,6M", a= lli. 101 6 

crra;
a corracHo UB) Mr-0,45Mo,q=O,7O,Mz=0,32M",a=9,0. l01bcu. flpu ororra 4aaa-
eMble aBTopattr ouru6xu BeJIITI.II,IH cyqecrBeHHo MeHbIrIe, qeM I,Ix pa3rII{rI}Ie MexAy co6ofr.
3ro paarrvue flBJrrercff cJre[crBr{eM HeolpeAeneHHocrlt crIeKTpiIJIbHbIx [aHHbIx, Ha KoTo_
pblx oueHKI'I 6rlrlt ocHosaHu. I4cuolb3oBaHue, rroMr,tMo cleKTpiurbHbrx xapaKTepr{crl{K
cI'IcTeMbI, pe3yrlbTaToB pe[reHIIrI ee MHoroUBeTHbIx Kpr,IBbrx 6necra IIo3BoIIulo [onfILITb
6olee uagexHble 3HaqeHllfl [apaMerpoB DQ Her H cyuecrBeHuuna o6pasoM yMeHbrrrr.trb
Heolpe[eneHHocrl'I B HI'IX, BHoc]IMrre oupt6rau]I c[eKTparlbHbrx EaHHbrx. OAHaro flocneA-
HrIe Bce xe cKa3hlBalorct Ha Berrrr4Hax Maccbr 6eloro KapluKa r,r oTHouteur.rff Macc KoM-
[oHeHToB (crvr. ta6n. 1). Ha [apaMerp a olrBlrrrflror n rurenrruefi creueHr.r, B cr{ny roro qro
oH rlo rperbeMy 3aKoHy Keunepa npo[opquoHaJleH ryouvecrolvry KopHro tr3 cyMMbr M r + Mz.

4. BrrnoEr

cosMecrurrfr aHaJrr,r3 pe3yJrbraroB perueHr.rfl UBVRl-rcpunlrx 6necrca De Her e l9g2_
1986 rr., cleKTpocKourflIecKl,Ix AaHHbIx H MoAerrbHbrx [pe,ucraBJleuufr o crrcreMe rro3BorrrrJr
oflpe[efll'ITb ee BaxHbIe Slrsruecrue xapaKrepl{crurcu. Huxe flpr,rBegeubr ocgoBHbre [apa-
Yerpbl DQ Her B cn) Itux uoJIyaM[rII,IryAbr nfreBbrx c"opo.iefr rrasfloro KoM[oHeHra
{r=1a9 rrvr/c [16] (uu@pu 6es cro6orc) ukr= 136 rvrjc [17] (uuspnr n cxo6rax).
flep-roe 3HaqeHI.{e K1 aenrercx 6onee Bepof,rHbrM. Ionyveuuire BeJrr{rrr.rHbr vtac4;,; M*4
csofrcrseHHrl yrnepoAHo-KlIclopoAHr,Ipr 6enur"r Kapnr4KaM. Macca rpacuoro Kaprrr4Ka Bbr-qI'IcJItrIacb rlo 3MflI{puqecrofr gas[c[rvrocru M2-P Anff KaraKrrl{3MnrtecKlrx nepeueuHux [10] .

0,70-0,73 (0,87-0,90) Rf . 10-'0, crvr 4,24 (4,24)
0,65-0,62 (0,52-0,50) i, rpaa 79-82 (80_84)
1,03-1,04 (1,08-1,09) r, = R,la 0,35-0,43 (0,35-0,43)
0,41-0,40 (0,39) R, . 10-r 0, gl' 9,6-4,45 (j,8_4,6.1)

oynrqr'ra a(f) pacnpeAerleHl{fl na6nrcgaeuofi rprcocru ro rpoeKur.ru HeBo3Myrrleggoro
aKKpeqlroHHoro Ar.rcKa Ha Kaprr.rHHyro rurocKocrb Atrs Bcex rr3) reHHbrx UBVRI_rptreux
r'rHreHcr{BHocru DQ Her y6uaaer K Kparo A}rcKa. B UBVRI oHr{ BeEyr ce6s cxoAsriu o6-
pa3oM AJIfl KpI'IBbIx oAHoro I'r roro xe rll[a. [Ipu nepexogax DQ Her or cocroflHr.rg c Kpr.r-
BbIMU I{HTeHcHBHocrI'I I runa K cocroffHl{Io c Kpr{BbrM}r II rrna H oT rrocrreAHero K cocrofl-
HI{Io c KpuBbIMlI III ruua Qynrqun B(t) noapacraror B \IBVRI rpaKrrflrecK}r ro BceMy
HeBo3MyuIeHHoMy aKKpeu[oHHoMy AxcKy: or 0,10_0,15 n srmorr Eo g=0,35+0,4d.
OAHaro B clyqae rprrilx III ruua yBerrlrqr.rBaercff B ocHoBHoM flpKocrb cpegHefr u BHeru-
Heft gou AIrcKa, B To BpeMa KaK [peBbrrueHr.re rpKocrr.r B cJryqae *pnrur* i1- rnnu HaE ffp-
KocrDIo, coorBercrBytorJ\efi KpI{BbItu I rnua, flBrlrercff 6onee panHoMepHbrM ra ,aa* pu"-
croflHllflx t =0,10+0,35. 3ro uoxer cBr{EererlbcrBoBarb o roM, rrro [epexoEbr MexAy
cocrof,Hl{aMu DQ Her c KprrBbIMI{ I,IHTeHcI,IBHocru I n II rruos u Mexgy cocroflHrrf,Mr{ c
KpHBbIMI'I II u III rI{[oB o6ycJloBrleHbr rloflBrrenr{eM unv yct4neuteM MorrlHocrr.r r{3rr}rye-
HI{ff pa3Hbrx r.rcToqHI{KoB.

MwalMo

Q = MzlMwd
a. 10-1 I crr

lZ = Rila
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3gecr nporegeH aH:uIH3 (IBVRI-rcpwsbIx LIHreHcI,IBHocrI{ (6necra) DQ Her. Offtaxo

trJrr BbrflBJreHr,rfl Bo3MoxHbrx r{3MeHeHlrfi cseruMocru 6efloro KapnI{Ka I{ BuyrpeHHefi rpaur-
rJlr aKKpeulroHHoro EI{cKa rlpl,I flepexo[ax cl{creMbr B COCTOflHI,Ia C pa3JII{qHbIM}I TI,lnaMI,I

Kpr.rBbrx r.rHTeHcr,rBgocrr{ Heo6xotruMo uMerb na6nloEeuus s 6oree KoporKoBorIHoBoM pur^atla'

3oHe crreKrpa. Analue KplrBbrx 6necra DQ Her s Aarerofi Nlr$parpacuoft o6nactn lvror

6u cnoco6crBoBarb floryreH[ro trorroJlHlrrerlbnblx cBegeHuft o aropuuHoM KoMrIoHeHTe
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11pHpO[A KOPOTKO1EPIOI6qECKID( H3MEHEHI,Ift EIIECKA RW Aur.II.
KOIIOPHI\dETPI,IqECKHE I,I IIACTOTHbIE XAPAKTEPI'ICTHK}T

II.O. 9yrafinoB, M.H. Jlomas

B re,renue 14 noqefi [poBeAeHEr qporosnertpurroo:<ue .UBVRl-ua6mogennx: RW Aur IlpoAoJlxrreJrL'

Hogr6ro or 3 go 9 u c apel"rennErM pa3perueHfiew 24 c, [IccneAosaHrt ]BMeHeHI{, 6necra c [epI{oAaMI{

<yr l0 vmr go necromilx qacos. kai [oKa3blgasr crarilcrlrlecKl{fi utanug, s 6oJmulelc"rse cjlyqaeB

KoppeJlrrJlu Mexgy I{3MeEeHrrfiM[ Berluqun U, V, I cyqecrByer, Aaxe ecflil qucJlo rr3MepeHld ne npe-

sHuraffl0,OgnaroorHorreHrur AUIAV,AIIAI/3HaqfirerrhrlorBMeEfiIorcf,orHoq}IKHoqulrBTeqeHue
Hoqr{ 3a urrrepBaJrbr BpeMeHrI HacroJlbr(o MaJrbre, xax 40 umr, floxa3ano, qro u3MeHeHI'L 6[ecxa, Ha6rsoAa'

eMbre B T€qeHI{e HorII{, He uoryr 6rrtt o6r.f,cueEbr BcIrBnrrKaMu, noAo6nrrr"ru BcIrErrrrKaM 3Be3A Tlrla
UV CeL 9tu ugrreuenur iIacTI{rIHo MoryT 66r16 o6tscHeHbr rBMeHeHuflMI{ [nouJAAI{ f,pKoro [flTHa, Ho

TaKa, MoEeJrE ne o6r.f;cHrer KparKoBpeMeHHBD( orKrloneHut ot cynqluo3l{urru AByx ruIaHKoBcKID( pac-

IlpeAeneHldt. IIo grynr pa3ruFIHbIM xa6qlarvr crleKrpoB xone6anrd srar[crlrtlecKHe o[eHKI{ pasrorHrrt no

qagroTe MexAy nocneAoDaTe,IEHBrMU [I{KaMIr IloIryrll,lrlucb oAuIIaKoEbIMU, qTO yKa3bIBaeT Ha BO3MOXHOCTB

o6rscueHux Kop orKolrepl{oglr.lecKlD( rone6anld p'M oEaM I{,

THE NATURE OF SHORT+ERIODICAL LIGHT VARIATIONS OF RW AUT, II. COLORIMETRIC

AND FREQUENCY CHARACTERISTICS, by P.F. Chugalnov, M,N, Lovlwya. PhotoelectricUBYRI'
observations of RW Aur continuing for 3-9 hours with the temporal resolution of 24s have been caried
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out during 14 nights. The lieht yariations with periods from 10 min to several hours are studied. A statistical
analysis shows that in most cases the correlation between variations of the t/, V, I magnifudes exists even
if the number of measrtements does not exceed 10. However the ratios AUIAV, tt/dvihange considerably
from night to night and during the night for time intervals as small as 40 min, It is shown that light varia
tions observed duruu the night cannot be explained by flares similar to flares of UV Cet-type stars These
variations can be partially explained by changes of the area of a bright spot but such a model does not
explain short-term deviations of the spectral energy distribution fiom a superposition of two plank disti
butions. The statistfoal estimates of tle frequency spacing of peaks obtained from two different sets of
Wectra of oscfllations are the same indicating a posibility to explain the short-term varia.tions by p-modes.

B uacrorlqee BpeMfl [IMeIorctr MHoroq[crreHHbre Ha6nrcAeHlrfl Kore6aHlxl 6recrca Monogbrx
3Be3E,, B qacrHocrl{ 3Be3A rr{[a T Tau, c flep]roAaMr.t or ceKyHE Eo rracoB (crrl, [l-3] u [p[r-
BeEeHHyIo raM rll{TE)arypy)' BrIAallralorcfl AoBorIbHo nporr{BopequBbre rrpeArroJroxeH}rrr:
9TI'I KoJIeSaHI{a qpqAcraBrlrlror co6ofi HarroxeHr,re MHorIa( BcrrbrrueK [4] wi xnntrorcfl 1.rro-
6anruuuu rcofle6anlrql\414 Ttfira p-nrog Il], wu s.Brrfliorcfl KBa3rrrrepr{o4}FrecKr{Mr{ Korre6a-
Hl4frldrt [ep]roA KOTopbtX He[OCTOflHeH LI 3aBIICIIT OT TOrO, B KaKOfr SOrOrraetpfUeCrOfi
florroce flpoBoAflrcfl na6arogennr [3].

Harrra nonyreHbl pflAbI HeqpepbrBubrx OoropreKrpr.flecKro( UBVRI na6nrogeuufi RW Aur,
3Be3[bI Tl'rla T Tau, ua ocuoBe Koropbx rrccleryrorca rracrorHbre r,r Korropr.rMerpl{qecKl{e
xapaKTepI{crI{KI'I KoJle6aHufi c nepuogaMn oT Mr{nyr Eo qacoB. B rracr}r I gauuoro [ccrreAo-
Baldu.fr 6brrr paccMorpenbl Ha6[IoAeHI{r 1983-1986 rr, IIo uurr 6ruu [ocrpoeHbr crreKrpbr
MoIIIHocTI'l' B KoTopblx B-IlpeAenax fiep]rofioB 10-83 MLIH 6br.II Bbr,qerren paA rprKoB, Bo3-
MoxHo, flBrlflIoullo(cf, p-MoAaMI,L Bulo artgeleHoraKxe rone6aulrec [qpr{oAoM 156 15 rrarur,
34ecr natvru paccMarpl,IBarorcfi Ha6rrrogeHr.rff RW Aur, uonyreuunre s 1986-1988 rr, flo nmn
uacne[JloTcfr xapaKTepHcrI,IKI{ B3a}lMocBfi3LI Kolle6aHnfi s uolocax U, V, I r,r 3aBr{c}rMocTb
3TI'D( xapaKTepllcrl{K or 6JIecKa 3Be3Ebr B [anHyto nour. I,IccnegoBaHrre crleKTpa Kone6aHufir
KaK I{ paHeer [oKa3bIBaeT ero cxoECTBo co cIIeKTpoM p-MoA, Oguarco rracToTbl KoflefiaHufi,
Ha6rroEaeMbx B p a3HbI e Hoq I.t, pa3rl}fl aroT cff .

1. Ha6no4enua

Ha6nroqeuux RW Aur [poBoAHJILIcb na S-raualruona QorooneKTp[qecKoM $orouerpe,
ycraHoBrIeHHoM Ha 125'cu rerlecKolle A3T-l 1, 6necx saesgbr rrrMepancs oEHoBpeMeHHo
B rloJloc,x UBVRI c pa3perrreur,rev 24 c, MeroErxa Ha6nroAeHui 6rrna rarcofi xe, rirc n Il],
ID( o6uafl [poAonxuTerlbnocrb cocraBrlflrra H@KorIDKo qacoB B Hoqb, flpIaseM trepe3 Kax,qbre
1O-2O Mr.rH rcMepeHr,rff RW Aur npeprrrailucb Errfr. roro, rrro6br rrpor-r3Becrr{ r.BMepeHr,re
3Bes.qbr cpaBHeHr,H BD + 39"796.

PxA .[are UT -r\y's V B_V bvv bIv

R9
R10
Rll
Rl3
Rl7
Rl9
R20
R21
R23

RU
R25

13-14.11.86
l4-15.11,86
2t-22.t1.86
I 8- I 9.01.87
1,3 -14.03.87
08-09,04.87
06-07.09.87
07-08.09.87
t0-tt.12,87

0s-06.01.88
06 -07.01.88

04 -05.02.88
24-25.02.88
2',1-28.03.88

z*oz^ -ozhly'"
18 54 -03 44
t9 to -03 4'l
16 53 -21 38
16 31 -21 26
l7 6 -20 t4
00 3l -03 t2
23 26 -03 2s
L7 34 -18 13
19 03 -22 07
17 l0 -00 59
15 51 -16 59
2L 08 -23 24
00 19 -00 58
t8 37 -22 39
t't s8 -22 48
l7 t3 -20 40

6L9 t1,23 0,88
10'10 11,07 0,81
931 10,62 0,63
513 11,s5 1,06
524 10,42 0,64
3 05 10,5s 0,50
3U 10,05 0,51
486 10,10 0,62
343 10,64 0,68

954 10,32 0,71
483 10,10 0,s6

388 .'9,',17 0,50
538 10,71 0,7t
4o:l 10,27 0,56

0,870r0,021
1,115r0,017
0,915r0,055
1,26 9i 0,1 00
1,371!0,043
0,1 98r 0,1 00
0,929!0,1.29
0,928t0,032
0,813x0,022

1,662+0,028
1,454t0,050

0,921t0,030
1,497t0,U9
1,3 00r0,03 I

0,6 I 5r0,007
0,565 t 0,007
0,63 0r0,014
0,809r0,025
0,453t0,014
0,511r0,037
0,554i0,03 7

0,490i0,009
0,591 t0,020

0,676t 0,009
0,480r0,01-s

0,5591 0,01 0
0,46'l!0,024
0,52710,A16

R26
R27
R28
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Pnc. 1. I{guenetuerenw*rtr U, V, I
4 - rro MaccrrBaM R9, RlO, Rl1;6 - ro Maccr{BaM Rl3, R17, R21, R24, R27. Bepxroae r<pr.IBbte

Juttrrgbr U, cpe$rrre - BeJrlrqrlflbl V, r;ltl>l<7ile - geml.l'rru /

Xypnan Ha6nrogeHr.rfr RW Aur upr.rBeAeH s ra6[t,rlle, B Koropofr yKa3aHbI raKxe r{ilcJlo

rcrvrepirufi /y'r, nelu,runa V v iloKa3areJlb qBera (B-V) B AaHHyIo Hoqb' 3uaqeHm ros$Su-
qr.reH;a buv tn bIV, o Koropbrx 6yger cr<asauo Aarlee, Kprnrte 6lecxa RW Aur B rorlocax
U, V, L rtcrpyrroeuTanbHoi cucrerue [pI'IBeE,eHbI Ha pfic. I .

Mu uauur cpeArreKBaEparrflHbre ouur6rcu 3Be3AHbrx BeJII{qrc{ U, V, I gnr RW Aur o1 lt
3Be3EbI CpaBHeHI,I-a o2 14 tlo HI,IM ollpeAenlrnfi CpeEHeKBa,II,paTWHbre oru[6rr pasuoctefi

BeJrrIr{H 3T}D( [,Byx 3Be3A, KoTopble, KaK oKa3allocb, cocTaBIIffIII{ o6rrqHo HecKorlbKo rblcfiq-

Hb11 38. BerI. ArIfl rro.;1oc V,I u oxolo 10,01- ArIff[oJIocbI U'Illou:tt A'Ifirexnoqefi' rcorAa

6necr RW Aur 6rrl nalr6olree cla6brM, sru oruu6rl.I AocrI4raJII{ 10,01'n gnr. rtottoc V, I u

t 0,015 n 
AJrff rrorocbr U, Dltf. roro r{ro6br rroKa3arb coorHoureHlle Mex[y o 1 rr o 2 ' 

IIpITBoAI'IM

rD( 3Harren[fl Enfl norloc U, Vr I B re HoqI{, rcorga 6lecr RW Aur [ocrltraJl xpafoim suaqeul4ft'

Kpafoire 3HarIeHI{fl orur6ru O1 CooTB€TCTBeHHo Anfl nonoc U, V, I 6rrru cnegyroull'IMl{:

oioolz*;0,0030- lr 0,0030'n 'Iipvr V = 9,8 n 0P140m,0,0085* u0,0037* npu v = 11,6,

Oruu6xa o2 6;,;611a B trpeflenilx O,OO2lm _ O,OO24u floqrll He3aB]IcrIMo or norlocbl. Cnegyer

oTMeTI{Tb HeKoTopyro HeyBepeHHoCTb o[IpeAeneH[Ifi 3HaqeHuit o1 u o2 W3'3a Toro' rlTo pac-

flpe.EeJlegr{e orKnonenufr BeJIITIIH or cpeAHero He BcerAa 6r,raaer rayccoBcKuM. Oguaro oro

He MOrIIO CyUIeCTBeHHO TIOBnI{.flTb Ha o[peAeIIeHl4A O1 Lr O2, TZK KaK AIIfl AanbHefiIuero
paccMorpegr.rfl 6rurr oro6parrbr roJrbKo re Hoqr{ Ha6nIoEeHLIfi RW Aur, B Koropble rlpo3paq-

nocrr 6ura orreub ycrofiquaofi (err.na o6bficHflIorcfl nporrycKl{ B HyMepaIIHI'I MaccI'IBoB

a ra6nuqe),
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2. BgauMocBrsr xone6aurfr B pasHbD( rroJrocax

.[nx tono qro6nr qpoBepr.ITb, HacKorlbKo cBfl3aHbr Mexry co6ofi ugueneHuf, [oroKoB
It3IIyrIeHI{ff' COOTB0TCTB)IOUII'D( pa3IIFIIIbIM fIaCTKaM CIIeKIpa, MbI COrtOCTaBUnfiEItfr B@6MI{
xouefi na6ruogeHrfi 4puaue roueuenr'rft Berruqun u, v, I (pic. r). oxasarocr, rrro [oBropn-
eMocrb Eeraaefi Kpr.tBbD( r o6qena AoBonbHo xopouraf,,

- - Eonee-crporo Kopperrf,ulrr Mexro/ u, y, I 6una onpe4eneni naur crqAyrourul o6paeona,Mrr par6lraanu recr MacclrB ua6ruogeurfi sa oErry Hoqb Ha rpyflrrbr, coAepxaqlreK = 10, 20, ,.. -ly'" UnenOr, PaCnOJIOXeIIHbIX IIO BpeMeHI{ [OCneEoBareJrbHO, U Ha(oEr{JrH
Ens raxqofi rpyflrrbr gMrr4prrrr@Kyro mlxr.rrc perpecclrll

4 = a+b(xi-x), z = L,!r*r,

k
X (xi - Z)(yt - y\l=r

a=V=l3 !i,
K i=r

S=
k

i=1

rtre x1 -Berr[quHbr v; yt - Berruqr,rHbr u utu I,
39
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pttrc, 2, I{euenesue BerrErrr{H buy, b|yfio MaccI{BaM R9, R10, Rll, R13, R1?, R21, P.24'R27

ffu)r<rtre KpuBbre - aeJrrlqufibr b7y.Ilo roprrsorrraJrtrlofi ocu - BpeM' B qacBx

Torga (crvr, [5]) r rauectBe oueHKI{ Artr trHcflepc wn o' uv,eev.

tk
s'= 1: 2 (yi-Y),

k -'2 i=r
Moxno crll{Tarb, trro oqeHK[ a u b pacnpegerleHbl HopMarlbno co cpeAHI'IMI'I a u p w gwc-

k .- - 
k "

repcr{nMu o2fk w o1r2r(xi - x). Beruqmra t= (b-0)/Sr, Sa = S/[-?r(', - 7)'7"

o6naAaer pacrpeAeJreHneu crrpAenra c k - 2 cteuensur cno6ogrr. Iuuore:y o roM' qro

Mex,qy x u y Hernuraxofi clfl3trlMoxno [poBepl{Tbi nonoxra p = 0'

OrcaSanoCt, 916 rI{IIOTe3a o6 orCyrcTBI'Iu .K6ppe[fllpru AItfl 6onrurtttcrsa rpy1111 l{Meer

ypoBeHb 3HarIItMocrI'I? He [peBbllxarculufi 0,1 y*Jt'p' k= l0' Ilpupacouro-rltAl::]11:1:
*a*Ay U n V, TaK I{ MeXAy I u V En* 6oIltut}rucrsa MaCCI{BOB Be'IurII{Ha 

' 
oKa3bIBaeTCfi

nono**ranunofi gln g\-g5% rpyffI c k= |O,r.e, KoppeJlflUl{ff [oflox]Ire6ua' Ognaxo glr
MaccuBoB R10, R]d, R27 orttocrrellbHilfl EoIIfl rpy11[ c k= lO, AIIfl KoroPbx 

' 
HefloJloxu'

relrbgo, Anfl Beluq1ag (], V u I, V Cocraantt, 
"o-oirttcrBeugo 

30 w 23r 23 u 21,25 vr 13%'

B UenOU I{ AIIfl 9TID( MaCC}IBOB HyIIeBZIfl rl{[oTe3a MaIIOBepofTHat OEHaKo MOXHO [OAo3pe'

BaTb, qTO EIIfi HIr( 5O[ee UaCtO, qeM A;1t OCTaIIbnbX MaCCI{BOB' IIOIOXI{T9IIbHafl Koppert'-qfifl

rpOIIaEaeT IDII{ B oTAeJIbHbIe MoMeHTbI craIIoBilTCa orpllllareJlbHofi' B cnyqae r'raCc[ea R10

40

/(t

w
0

lrJ

4t

6

a
0 / 2J 4 5

0

i,l:l

7T
rt2t

A/-.-
f-"---

fr27

0 / 2 3T



AU
/,0

I

40

o

/,0

2rOl0 AV

t

I +. . . rt,

2,0 AV

hrc. 3. Coornourexrra MexAy ocpe4{eHHbrMr{ 3a HotIE Berru{unauu AU, AV, AI
hrc.4. Coo:rroureHu, MexAy ocpeArreHHbrMr{ 3a Hoq6 BeJrrrqrruaMrr 6uy, bru, AV

BbrAerlrcrc8 urrrE)BaJr or 2Oh \o 23h LIT, r roropoM HapyrueHr{e flofioxrrreJ]bHofi Koppeflf,-
UHrr 6brrto oco6eHuo rlacrblM. 3ror rurrqrnarr BbrAerren crperrKaMu Ha pr{c. 1, Kar BrflHo
Lr3 pllc. 1, mrrenenur 6necrca B gToM IIIITepbale 6run cpaanrrerrbHo HeSorrbrrrr.rMr{, TaK rrro
HapyueHr{fl [ofloxl{TerrbHoft Koppeflflur{r.{ MoryT 6rrrr csagaHbr c MaJrbrMu cnrlafiHbrMr{
oTKIIOHeHIIf,MT{ OT Cpe.AHerO, KOTOpbre MOrJrr{ 6rrrn ArraaaHbr Orur{6KaMI'I Ha6[roEeHr.tr;,

CpegHue 3narleHlrfl ornouleHl{fi buv = AUIAV, by = AIIAZ, onpegenennbre EIfl Kax-
Aoro r{s Maccr{BoB R9-R28, r{3Mellf,rcTcfi EoBorrbHo cHIIbHo, KaK Br{EHo us ra6fl, l, Mu
uccrleAoBarlrl TaKxe? KaK r{3MeHtrroTcfl 3T}r oTHorIIeHHfl B TerreHue noqu..Ha p]1rc, 2 rrcKa3ar
xoE co BpeMeHeM Ko3ooI.IqIIeHroB b? o4peAerreHHbrx IIo rpyllrraM c k = 80, AIrfi Maccr.rBoB
R9, Rl0, Rl1, R13, R17, R2l, RVI uR27, Kar arqno us pvtc,2,spr.p.ecrr] raeB rtMeneHr{fl
[peBbIIuaIoT yryoeHHyro cpe4lleKBaEparHrrHyro oulr6Ky ero oqpeAeneHr{fl, r.e, rD( MoxHo
crllrrarb pezulbnbrMr{. O4rarco Ha ocHoBe Haruro( EaHHbD( yBepeHno MoxHo yrBepxgarb, rrro

bUV, btV ll3MeHflrcTcfl oT HoqU K HOIII{ H B OTEeJIbHbI)( C[yqaAX B TeqeHI,Ie HorIH 3a BpeMf,
rlopf,AKa H@KoJIIKID( rlacoB. Eonee rgarKoBpeMenHbre lr3MeHeur{ff xor, }r Moryr 6rrrr or-
MeqeHbr Ha pl{c. 2rHo tor peulbHocTb coMHrfieJrbHa, TaK KaK B 9TID( crryqafix cpe,AHeKBa,qpa-
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T:,r'v,Har^ ourn6xa oflpeAerreHurr D cpaaurrerbHo BeJrHKa, Oruerurta raKxe, qro oco6euHo

6onrruoe r,r3MeHeHr,te buv B MaccHBe R10 coanagaer IIo BpeMeHH c yxe orMeqeHHbrM ]rrlrep-
BaJroMMarlbrxr.r3MeHenrfi 6recrca (crrr. puc. 1), r ero, B qacrHocrl,I, IIo3BoJLfier cqllTarb ero
HepeaIIbHbIM,

O6uapyxenne rmMenffeMocrr.r coorHorreuui A,UlL,V t L,IIL'V wteer BaxHoe 3HaqeHr.re

Anf BbrflcHeHr.rfi npr.rpoEbr KopoTKorrepHorr{lr@KrE( r,rsrvreueHufr 6necxa RW Aur. Orveruur,
oAHaKo, r{ro AJrfl LUILV Hau6oniluue 3HaqeHr.rf, He rlpeBbrrxarcr 1,5, a 3HaqeH}lf LIIAV te
MeHbrrre 0,2, rar wo A,UIAI a o6ulerra He rrpeBbrrrarcr 5 (crvr, puc. 2), Iloorouy Hauru ua6rro-
Eeulrq KW Aur ue yKa3brBiuor Ha Hailwve BcflbrrueK, nogo6urrx BclbrruKaM 3Be3A TLIIa
UV Cet, ArIff Koropbrx Moxuo 6uro 6rr oxutrarb 3HaqeHr.rfi AUIM [opf,AKa 10-100. EcnH
xe cqllTaTb, qTo I,BMeHeHug.6nq,ra flBrlflroTcfl HaKJIaEbIBaTouILIMI{ctr KorIe6aHLIflMu, To I,t3Me-

HfleMocrb AUILV, LIILV MoxHo cqr,rrarb ycraHoBrreHHofi ronnrco Afifl cpaBurrelrbHo MeA-

Jrenubrx xore6aHufr,
Karc uorcasaHo r [6,7], upuvr.rrofr [epeMeHHocru 6recrca 3Be3[ rr.rla T Tau c crdrlbubrMu

3MriccI,roHHbIMu ltffil,zu.utl B sr4r,rlaofr u 6mornefr mrQparpa$roil o6racrsx Moxro cqrrrarb
rrofiBJreHue Ha floBepxuocrr,r ruITeH, 6onee ropxuro<, qeM oKpyxapuraff r.D( $orocSepa, B rtpe6-
floJroxeHr.ru, Irro reMleparypa flflrHa Igp = 7000 K, a feuueparypa $oroc$epu ?n5'7 =
= 5000 K, s [6,7] norcaeaHo, uro ua6nrogaeMbre y RW Aur cpeEHr{e 3HaqeHrlq buv, bru
Moryr 6rrrr o6rscueubr raKofr MoAeJrbro. B [6, 7] paccMarpr,rBarlficb cpaBHrrrenbHo MeA-
JIeHHbIe rone6aruq 6recra upogoJDr(r,rrerrbuocrbro uopflAKa p.ueit u HeAeJrb.

Paccnrorpunt, HacKorlbKo corJlacyrcTca Kolopr.rMerplrqecKr,re xapaKTepr.rcrurN RW Aur,
[o[)^{eHHbre rro HnrrruM Ha6rrcqeurrM, c MoA,eJrbro [6, 7]. AvrruurryAy r.BMeHeuux anesgnofr
BerII{quIIbr,KaKI{B [6,7],npeqcraBr{MKaK mx=-2.51g(l-l[l-BI(fsp)/BL(fsr)]),
rge ), - gnurla Borlrlbr; f - orHocr{rerrbHafi. Eotfi rr{cKa 3Be3Abr, rroKpbrrafl nsruauu, Ha
ocHoBe erofi Soprr,rynbr Moryr 6rru srlqucreHbr He roJrbKo AUrAVrLI,ruo raKxelrBeJrlrqu-
urr bgy, by.3rtaueuwn reMrleparyp Mbr rq)r,rMeM raKrre xe? rar n [6,7l,Tsp = 7000K,
Zgp = 5000 K. Ha prc, 3 npe4crarneHbr cooruorueur.rff Mexgy ocpe4HeHnbrMr{ 3a Hoqb 3narle-
HI,ITIMI{ AU, AV, AL OUu AoBoJIbHo xopouo corlacyrorcfl c reoperlrqecroi eas[crd\4ocrbro.
Ornaerr.oa, oAHaKo, qro MoEerrb He Eaer o6rscHesru pas6poca roqeK Ha puc. 3, roropufr
HaMHoro 6omure, qevt oruu6rcu ua6ruogeuufi, Kponae roro, ua6rrcgaeMbre rloJrHbre r{3MeHe-
HI{fl BenIfI}IH LU, AIl, AI Necrconrro 6onrrue, rIeM Teoperr,FlecKlle, Eo oro nroxer 6utr
Bbr3BaHo AoBoJrbHo rpy6rrrrr arr6oporvr reMrreparyp Tsp, Tsr, Ha prc. 4 colocrasreHa c
ua6lro4exlrnMlr reoperr,rlrecKaff 3aBlrcr,rMocrb MexAy bgy, b1y, L,V alts. pa3Hbrx noqefr,
Pvrc.4 6onee HarnxAHo, qeM pwc,3, rloKa3brBaer rreAocrarKu Mogerru, Koropbre, Bo3MoxHo,
o6rscsarorca orKrloHeHr.rflMr,r cneKTpafibuoro pacflpe[eJrenr.rfl y RW Aur or [peg[onaraeprofr
MoAeJIbIo cylep[o3]Iu[Ir trByx qepnorerbHbrx paclpegeneurfr, Bo scsrcoM cnf{ae, MoAeJrb
He MOXeT O6raCnrmr na6nrogaerrayro r{3MeHfleMocrt buy, b|y,

3. {acrsrnrre xapaKTepr.rcr[Ku

.{rr xaxgofi llg uoqefi Ha6nrogeuuft orAerlbHo ArIfl trorroc U, V, I sarru 6rut Bbrq]rcJreubr
cneKrpbr rore6anri tro MeroAr.rKe Craprne [8], nogpo6uo ourcannoi n [1]. npupaccMor-
peHLIE crIeKTpoB? Bo-[epBbrx, oKa3aJlocb, qro He3aBr,rc]IMo or rofo, x xarcofr floJroce oHLt

oTHocflTcfl, U, V wM 1, uarcurrlyubl B crleKTpax ofnr,lr re xe, Bo-aroprx, cpaBHr,IBruI

cneKTpbr Maccr{BoB Rl0, R11, RZ, rnrerouque Halr6onnuryro EocroBepuocrb BcJreAcrBHe

6onrruoi rlpoAoflxrreJrbnocrr,I lr 6omruoro utcra na6rroqettuir, c Epyrlnvrfi crreKrpaMr.r,
MoxHo orMerurb rroBropfleMocrr or ognofi Hoqr{ K Apyrofi flep]rogoB 2OO-250 u ll1 umr,
B cnexrpax MaccrrBoB R10, R11, R2A trav6otl;nmylo iMrlnryAy r.rMeer rore6anrec [ep]ro-
AoM oKono 500 rtrmt, Koropoe, oAHaKo, He BbrAeJlflercf B trpyrlo( crreKTpirx, Bepoflruo,
BcJre[crBr,re preHrurefi flpo[oJlxrrrerlbHocrl,I. Kone6anuue c flep]rogoM 156 rrrrur, Bepofiruo,
u [11 6uno BbrEeneHo xaN{[ ouu6oqHo Bc]rercrBr.re qacrr{qHoro cn:trrtm rrlrKoB c rrepr{ogaMr.r

2OO-250 u 111 rvrr,nr, Kponre yKa3aHHbrx rone6anrul, B cfleKrputx [pucyrcrByror MHoroqr4c-
rrenHble uuru r<ore6auufi c rreHruu.rMr.r aMrrrllrryqaMv, Ho noBTopf,eMocrb coorBercrByroqr.D(
r,IM qacroT oT Hoqr.r K Horllr ruroxafl. 3ro srfluo u3 puc, 5, ua roropoM [peEcraBrleHbr ABa
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Puc. 6. Ilpeo6paaonaune @ypre
Cnesa - ArrE cyMMaproro clet<Tpa 1, cnpaaa - Ars cyMMapaoro cner<rpa 2

cyMMapHbrx c[eKTpa, cooTBercrByroulrr( fiofloce v, oawr r,r3 cneKTpoB r]pqAcraBrrfler cyMMy
c[eKrpoB gru nouefi, B KoTopble 6lecx saesgu 6bIrt B rrpetreJrtx or MaKcr{MalbHoro Ao cpe4-
Hero, a BTopofi cIIeKTp - cyMMa crreKTpoB ArIfl Tex soqeft, rorga 6recr 6rrn or cpefHero
AO MItrILTMaJIbHOTO,

Kar r B [1], Mbr rrpqAflprrurrrr,r fiorrbrrKy onpe,Eenr{rb cpeAuee paccrorrH}re ro qacrore
MexAy flr{KaMr.r B crreKrprx, .[nx xaxgoro r.r3 cyMMapHbrx creKrpos 6rt[ HafiEeH flpegcraB-
nrroElni ero rroJrI{I{oM lle6blruesa rrflToro nopaAKa, sarer\d 6rruu nafiAeuu pa3Hocrlr MexAy
rtcxogHbrMrl I,r BbIqIrcrIeHHbIMI{ 3HaqeHWMyr v EJrfi Hr,D( 6ruu srrqlcneurr npeo6pa3oBaHr,rfl
<Dypre, Koropbre rlpeflcraBrreHbr Ha pr{c, 6. Karc BLEHo u3 puc.6? B o6orD( oflflaax MaKcI{-
MyMbr. rpeo6pasoeauufi Oypre coorBercrByror o[HoMy ]r roMy xe 3Haqenr{rc qacrorbr

3r2 wtrtr-r = 53 urcIq. Ecnn npeguofioxrrrb, ltro rr]rK].r B cleKrpix flpe4craBrrflror co6ofi
p-MoAbIr To TeopeTlrq@Kzra 3aB[cr,rMocTb, Ilpe.AcTaBirrlrcuafi IIocneEoBaTeJIbHocTb qacToT,

cJre[ymulirff:

a(n,l)= L,a6(n+ il2+ e),

rEeco(n, l)-qacrorbrp-MoAcpa3rllrqnbrMl,In, l;n-qerlbreqrcna;/=0, 1,2,3;e-
rurartrfi noupaoounufi uleu; Ac"rq - rrocrorHHat BerrrcIrHa gnr 4annofr 3Be3Abr. Tarnvr
o6paeou, paccroflHl,re Mexly flocrleEoBareilbHbrMr,r []rKaMr,I no qacrore A<,rt - BerlErluHa,

s 2 paza MeHb[Iag, qeM rlocrosuuar Ac.re. IlorryruenHorry HaM]I L(or = 53 rrarlq coorBer-
crByer A <^ro = 106 tttrlu,

Teoperuvecrcoe o6r,flcrflenr,re KoporKo[ep]rogr.FlecKrD( KoJle6arvfii s lpegloloxeu]Iu,
qTo oHr.I flBrrflrorcfl p-MoEaMH, 6rtno 4auo s [1], rge rroKa3aHo, uro ua6mogaeMoe Ac^,ll floqTr.l

HesaBrrcltMo or npr,rufiMaeMofi naogern Moxer 6rtrr o6:rscneHo flprr Macce 3BesAbr 1,5 M6 r
ee paA,I{yce, HecKorrbKo 6oruueu corlneqnoro, flonytenuoe sgecr A<,.11 = 53 rr.rrlucoorBer-
crByer 3Harrenruo paguyca, paBHoMy upu6nusrreruHo 1,5 Ro.

' 2./o'

44



4. 3arruoqenue

Azyrleruue KoJlopr,rMerpr[IecKr,D( r,r qacrorublx xapaKTeprrcrrrK rro3BoJlfler cEeJlarb crre4yro-
rur{e BbrBogbr. Bo-nepnrrx, KoporKo[epr{ogr.rr@Kr{e r{3MeneH}rfl 6necra RW Aur He npeA-
craBrrflror co6ofi ac[blurKr.r, rroAo6Hbre Bc[brrrrKilM 3Be3E rr,rfla W Cet. Bo-aropux, xorfl oHr{

lr MoryT qacTEr{Ho 6rrft o6rscneHbr I,EMeHeH}ItrMI{ BKJIa[,a rcIlyrreHl,n ropflqero rIffTHa B

o6uee r,r3rl)4lenlre 3Be3Abr, Ho B HrD( rq)otrBrr.rerca raKxe r,r gpyrofi MexaHrBMr arrauraroulld
3a BpeMfl llopflg,Ka EecfiTKa Mr{HyT 3HaqIITeJrbHbre r{3MeHeHr{fl B cIreKTpaIIbHoM pacflpe,Aerle-
HI{I{ 3Heprun, B-rperrrN, ro, rITo IIO AByM pa3[LltIHbIM xa6oparvr CIIeKrpoB rgne$aurui CTaT]Ic-
TIITICCKUIA OIICHKA CPC,EHETO PACCTOEHI{fl IIO qACTOTE MEXAY IIOCNEAOBATEIIbHbIMH II}IKIMI,I
flory/q]fiacb oEmrarcosoft, yKa3brBaer Ha Bo3MoxHocrb o6bffcHeHr{ff KoporKolepuoAuqec-
xrc< rore6auufi p-uogaruu,

Jlexa6pr 1988r.
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PAIII4OII3JIyIIEHIIE OT HEKOTOPbIX 3BE3A HA TIACTOTE 36 IIq
H.C. Hecrepon

flpuregeHu pe3ynbrarr,r sa6np,qeuufi 28 peHrreHorcxux, cuvr6uou.rqecKr,rx fl [pyr]rx Hecrarlr4oHapHbrx
3Be3[, r{Meroulux noBbrrrreHHyro MoxlHocrb paAuor.r3nyqeHqx. I,Iauepenrr flJrorr{ocr[ [oroKoB or 15 o6rex-
ToB, [peBr,r[raroutlre 45 u,f,n na qacrore 36 lfq. CpeEHqs nJrorHocrb rroroKa or neKyn.flpHoro o6rerra
SS 433 cocrasJrrrra oKoJro 100 nr-fln, aMrrnuryAa n3MeueHufi He rrpeBbnrriura 200 vrf,'u, Y peurreuoacroro
r,IcroqHLIKa Cyg X-3 npoficxoArlJrl{ Ir3MeHeHI,Irr ypoBrrfi l{3n)^reHr,rr 3a xapaKTepHoe BpeMfl or HecKorlbKr,rx
qacoB Ao HecxonBKnx [Heft c aMflnrrTy[oft, Aocr]rarou1efi npu6nuaurenruo 1 ,flu.

THE RADIO EMISSION FROM SEVERAL STARS AT FREQUENCY 36 GHZ,byN.S.Nesterov.
Thc results of observations fulfilled in 1986-1987 are presented for 28 X-ray, symbiotic and other unsta-
tionary stars, known as radio sources. The flux densities exceeding 45 mJy at 36 GHz have been measu-
red for 15 objects. The peculiar star SS 433 has average flux density level close to 100 mJy, the amplitude
of its intensity variations do not exceed 200 mJy. X-ray source CygX-3 changes its emission power during
characteristic time intervals from several houres to several days with amplitude exceeding I Jy sometimes.

Y noganrarcuero 6olbuILIHcrBa paAuo3Be3E - 3Be3E c 3aperr{crpllpoBaHHbrM 3a trocrreg-
HI.Ie Ipa EeC.ETlIrIeTI,If, paEIOIr3JIWeHrreM - IIJrU I,IMeK)TC.E ITpOTEXeHHbIe O6OlOqKr.r, r.UIU

peaJII{3yrcTC.E MeXaHI,I3Mbr reHepaq}I}I, [aroul,Ie BbrcoKyro flpKocTrlyrc TeMfleparypy r.I3JIy-
rIeHI,Ii, Ha cauruvrerpoBbrx II EeUl4MerpoBbrx BorrHax cBofrciBa pa4ro3Be3[ nccrregoBaHbr
AoBorIbHo [oEPo6so Bcrle[crBl{e BbrcoKofr aoQerrr,rauocrr,r Ha err,rx BonHax cr{creMbr arrep-
rypHoro cI,IHTe3a VLA. B MLI[[I{MerpoBoM Auana3oHe, rAe Ha6flroAe]il4fl Bo3Mox]rbr rorrbKo
Ha oI[,IHOqHbX aHreHHrX C CyUeCTBeHHO 6o[ee Hr,r3Kr,rMrr ao$erruruuMu [JroruaEEMr{ lr
yrJIoBbIM pa3peIIreHLIeM, rIeM y VLA, arr oSrerrrr r.I3yqeHbr xyxe. [Io 3rofr rrp?Mr,rge Ha-

6rm[eruag 3Be3A Ha MI,InJII,IMerpoBbIx BorIHax aKTyaJIbHbr KaK Errff orcnexl,IBaHl{ff aBoJIro-

Ux}I o6oloqeK no Ilx pa&IoI{3JIyaIeHI,IIo, TaK I,r AI.tr yTorrHeHllfl MexaHLI3MoB paEl,IoBcrurecKoB,
ua6rrcgarcull.txcf, y pfiAa aKrr.rBHbrx 3Be3E.



B 1986 r. 22-rraerpoaufi pa4.rorerecxou (PT-22) Kprur,rcroft acrpo$u:nuecrcofi o6cep-
Baropl,lll AH CCCP 6ru ocraulen BbrcoKorryBcrBr.rrenbHbu papoMerpoM co cpegHefi uacro
rofi npuevra 36 IIu (gnruIa BorIHbI 8,3 rrrtt),I43roroBrrerrHrrla s HHcr[ryre KocMurrecKr{x
uccrleEoBaHl,tfi AH CCCP: uryMoBaa reMlleparypa = 300 K, $nyrcryarg.roHHaff rryBcrBurerrb-
Hocrb - 0,03 K rrpl.t trocroffHnofi apenaerut 1 c.3ro [o3BoJrrr[o rpoBecr]r s 1986-1987 rr.
na6rrofeuns pfrFp u3Becrnblx paALIo3Be3E Ha BorrHe 8,3 rvrrrl. Ilogpo6Hoe orrrcaHlre pago
Merpa trauo B [l].Yrrosoe pa3perrreHr{e Yl-22tra qacrore 36 IIu cocraBrrfler ls,s = l',6.

Llalrepenur unorgocrei rloroKoB pa4lo[3lyqeu]rfl or 3Be3E rrpoBogril4cb coilracHo
Merotr[.IKe, nogpo6uo [snoxeuHofi a 12,3]. IIpn raxgovr ua6nrotremlu o6r,erra Bbrrror-
rrfirlncb cepfiv u3 8-48 ryrrnos ON-ON [3] . Kaxgbrn qurcn ON-ON cocrof,n ]r3 HaBeAe-
HI,IE Ha 3Be3I0/ CHaqala OCHOBIIbTM, 3aTeM OrrOpHbIM rJIaBHbrMr{ rrelecTKaMr,r 4rarpaMM
HallpaBflel{Hocru W-22, $oprr,rrapyrcruuxcfi.'ttpu gllrpauuuofi Motrynffrll{}I r.r Earoultrx B Bbr-
XOAHOM CI,ITHAJIE IPITEMTIIKA OII(Jtr,IKI,I HA I,I3I$^{EH}IE IICTOIIHI4KA JIPOIIIBOIIOJIOXHbIX 3H:IKOB.
Curuar ycpe4lf,Jlcff B TeqeHI{e 30 c s KaxEoM rlofloxeHlru aHrenHbr, 3areM orrpeAerrflJracb
pa3HocTb Mexry cpe[HLIMLI 3HaqeHI,IffMlI CI{rHaIra, COOTBeTCTByTOUIIIM]I 3T]rM AByM IIOIIOXe-
HIIflM paAl{oreJlecKofla. Cpegnerraupar}rrrHaa ouu6xa cpe4{ero r{3MepeHuoro 3HaqeHr,rff
noroKa npu 15 ULIKnax ON-ON u rpu xopouefr Sego6rawrofr uorotre cocraBrr.Erra oKorro
35 rvr.flH; Mr,rHlrMirrrbHbrft fiorox, xoroprrfi lror 6urr oGuapyxeu B yKa3aHHoM cJr] {ae,
cocrilBJr.fiJrr cJreA,oBareJrbHor oKoJro 105 nafln (3 o') .

To.mocrt HaBeAeHlIfl patr?IorenecKorra Ha oSrerl KoHTporrr{poBacb rro pe3yrrbraraM onpe-
EeJreHr,ra KoopElrHar pff,4a cr.r[bHbDL pawot4ctoqHuKoB c MarrbrM]r ynloBbrMlr pa3MepaMr,r.
Orun6ru HaBeAeHlIfrr orlpegerreuHbre raKuM o6pa3oM, He [peBbrrrranw 20" npu cpeEHeKBaE-
parI,IrIHoM orKJIoHeHrI{ EaHHbIx or cpegHero 3HaqeHI,rE - 10". I,levrepeuuue 3Haqeur,rfi aHTeH-
HbIx reMrleparyp I,IcflpaBrlf,rll{cb 3a rromouem,re a aruocQepe 3erurlr lr flepecqr{rbrBaur}rcb
B [JIoTHocT]I [oroKoB c )nleroM pe3yJrbraroB ua6nrouenuft rcanu6porourbrx r.rcrorrHr,rKoB
DR 2l ,3C 274, NGC 7027 n IrJraHer IOnurep r.r Carypu. A6corrcrnue roroKlr ralr,r6po-
BoqHbIx I{crorIHI,IKoB Ha qagtore ua6nrcEerprft pacqr4TbrB:url,Icb, corrtacgo AaHHbrM uz [4],
o rotrHocrbrc ne xyxe 3%"

Hsrvrepermre flJrornocrll rloroKoB or ua6rrogaBrrrrrxc.fl gBe3E c o5napyxeuuuM r,r3rry-
rIeHI{eM, r.e. c oruorrleHlleM cllrHanlruyrv. Slo 2 3, [pr.rBegeHbr s ra6r. 1. B uefi yKa3aHbr
Ha3BaHI{fl 3Be3A }I }Ix orITI{qecKI,Ie rI,IrIbI: E - ssegA,br c gM}IccrloHIrbIMtI rIr,rHlIflML{ B otrrl,I-
qecKoM ctleKrpe, X - penrreHoBcK]re 3Be3EDr, OCH - Bo3Moxubre 3Be3srbre ocrarKr4
cBepxrloBblx [5] . O6rercrrr., o6napyxeuHbre B o6sope rarraKruqecKofi nlocrcocrfi [67,
o6ogxaqeHrl B cl,IcreMe MAC, upuxarofi p1*. pagfioucrorrHr.rKoBe c tro6anneruaevr 6yr<n GT.
B ueprofr KorronKe ra6n. 1 Aaubr [arbr ua6nrotrenui (rog, uecrq, ur,rcno), ao nropofi -
Bceruupnoe BpeMff (uacrr - rr,ruuyru), a B rperbefr - usuepenHbre flrrorHocrlr rroroKoB
II lrx cpel{HeKBaApaTurlHlre orun6ru. .[ns uercoropbrx 3BesA [p]rBeEeHbr raKxe cpeElre-
B3BeIIreHHbIe 3HarleHufi nrorsocrefi rloroKoB, ecJI}I pe3yrrbrarbr I{3MepeHE[ logsoraru c yqe-
topr ouru6ox cqllrarb LI3n) IeHI{e or Hilx IlocrotrHHbrM 3a Bce BpeMs na6rroEerurft , B ra1n.2
traHbI pe3ynbrarrr na6nrcgerulfi o6rerctoB, r,r3rr)Aenr{e or Koropbrx ue 6ruo 3aperrrcrpr,rpG
aano (S/o < 3). B otofi ra6nuue Ha3BaHLIfi 3BesE yKa3aHrr a uepnofi KorrouKe, r4x orrrlrqe-
cKI{e THTIbI - Bo BTopoft, trronaeHtu ua6nrcgerufi I,I pe3ylbTaTbr l43MepeHr.rfi - s rperrefr
u uereeprofr KorroHKax coorBercrBeHHo.

Pesynrraru, flpe[craBneHrrre s ra6r. I u 2, B ocHoBHoM xopouo coorBercrByror AaH-
HbrM, rlofl) reHHbrM Ha Epyrux qacrorax r{ [p]IBeAeHHbrM, Hafip]rMep, r [5-7] . O6rercur
HR 1099, SS 433 n Cyg X-3 AaBHo I,I3BecrHbr KaK rrepeMeuxbre. Xapaxrepnoe BpeMfl pit3-
Bururfi. BcflIrccKoB Ha BonHe 83 MM y SS 433 n Cyg X-3 pasuoe. Y neproro o6rerra wadnn-
EaroTcfi He6onb[rue BclrIecKI{ c aMrrm,ITy[ofi < 200 prfln r c xapaKrepHbrM BpeMeHeM pa3-
ByaTufl. B HecKorlbKo gtefi,a y BToporo ypoBeHb u3n)^Ieurd.fi Moxer r,r3MeHffTbcff Ha HecKoJIb-
Ko llacoB, KaK rIoKa3bIBaIor EaHHbre aa I vrapra u 20 urons 1986 r. Prc. l nrurccrpupyer
I,I3MeHeHI{ff floroKa or Cyg X-3 sa aonue 8,3 rraer s 1986 r. Ha nerr,r Bug,r{o,qro y groro o6ter-
Ta rIpoI,I3oIuerI BcrrJrecK, oKorflIaHue Koroporo uu Ha6rrogarm B Haqiure 1986 r. OrMerIeH-
Hoe pa3[[que B rrotseEeH]Ir SS 433 u Cyg X-3 Haxotr[4rcff B corJrac[u c BDrBoEaMr,r, cEeJraH-
HbrMI,I paHbrrre u [8] .,[annrre, [pLrBeAeHHbre B ra6n. l, crr.rgeremcrBypr raKxe o Bo3Mox-
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Hofr rIepeMenuocru l,t3rr]nreuuf or 3Be3A V 1016 Cyg u MWC 349,.rro noltrBepxAaer pe3ynb-
rarbr HaonroEerfift Ha flpyrEx BorrHax [7, 8] .

Ha pnc. 2 uanecerrtr c[eKrpbr pa,qlrou3flyqem,rfl q Ori, RY Sct u M1-11, cocraBrreHHbre
rlo AATIHbTM r.r3MepeHr,rfr r,r3 [9-11] gnfi rrepBofi 3Be3[u uu3 t7,12, 137 EIfl rocrerofix
Enlrx. I4g pr4c.2 BI,IIEIo, trro o6ofiow(a oKoJro M1-11 ocraerc.a oflTr{rrecKr,r Helpo3patrHofi
Ha paEloqacrorax Bllrlorb Eo /= 36 IIII. O6olo.uca oKorlo RY Sct craHoBr4rc.E orrruqecKlr
[po3paqHoft Ha rlacrore oKorlo 20 IIu. 3ro osua.raer, rrro oHa He rrp}rMbrKaer K rroBepx-
IrocrI,I 3BesEbr r.r ee BHyrpeHHr.rfi paAuyc cocraBJrffer corIlacHo [14), r = 1013,dcu, rge
d - paccrorwte (ueusaec:noe) Eo BBe3Abr B K[noflapceKrx.

Cuercrp pa,qgolnrfrcHltfi or o Ori (Berelbreft3e) , cBepxfl{raHra clreKrprubxoro Krrac-
ca M2, [rrreprrpenrpoB:rrrcfl B [11] KaK cyMMa u3lyrrenr.rfi o6orowcu co creKrparrrHbrM
I{HEeKcoM o = 0,6 (.S -f) - rryHKrupHitfl rryrq0,rs. Ha pr.rc.2,-il xpoMocoepbr3Be3Abr
(a = 2, Hl{xrrflf, cIrIIoIIrHafl rrr{m,rff). Boguoxcro, rrro, lro KpafiHeft Mepe r,rHor[a, rr3rl) IeHLIe
or 3Be3EbI 3apoxEaercfl TorrbKo B o6ollou(e u [Meer cleKlp{rJrbHbrfr rangexc + 15, KaK
ero IroKa3aHo BepxHefi culollrHofi irllHlaefi Ha pI c" 2. Cornacno [15] , yxasanHbrfi cleKrparb-
Hbtri I{HAeKc coorBercrByer npo+unrc firrorHocru B arMoo0epe 3Be3Ebr B Butre Va,e,tEia
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| - paccxofiHlre or rleHrpa 3BesAbr. HeEasHo Srno oouapyxeHo, {ro Eereflbrefise nynr-
clrpyer c rreplroAoM oKorro 42O cyr [16], uoororry He ]rcKrrprreHo,rno rr3rrweHr.re or 3Be3-
Abr [epeMeHHo Bo BpeMeIX{. Bo3MoIGo, uro pas6poc ToqeK Ha pr{c. 2 orpaxaer [epeMeH-
HOCrb palprou3Jr)^reHr{fi 3Be3EDr.

Hor6pr 1988 r.
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HEKOTOPbIE OCOEEHHOCTI,I CTPYKTYPbI
CEffOEPTOBCKOfi TANAKTHKH NGC7469

JI.[I. Metrx, H.H. Ilpomr

flo cuertpau, non)^reHflLrM sa 6-u renecrone (ETA) c ,qr.rcnepcueft 95 A/rr.rrvr, pe3ynBraraM rrpoBe-
genuoft ua MTM-500 BVR{ororrrerpru{ x n}rreparypHbrM AarrHbrM rrccrreEoBaHa crpyKTypa ol<onortrep-
nofi o6nacru raJraKrlrKLI NGC 7469.

Brtxsnel*r HeKoTopbre oco6er*rocru, Koropbre, Bo3MoxHo, o6ycnornemr B3auMoAeficrBl.reM ee co
crryTHr,rxoM IC 5283 u eaesgoo6paaxoft getaruo, pacnoJroxeHHoft na xonqe ganagrofi cnfipanbHoft BerBu
HapaccrofiHurl -14" or xfrpa.

Paguougo6paxeHre (ua BoJrHe - 6 cr"r) uernpaarnofi o6nacru nrJraKTr,rKL BBIT.fiHyro B HanpaBneHLrI{
Ha crryrHrrK IC 5283 ra aaergoo6pasHyro Aeriurr, Cnexrp uloKa3areJrl,I rlBera oTofi ,qeralru no3Borlfiror cAe-
Jlarb rrpegrronoxeHr,re, qro 3To -*rpynnfipoBxa 3Be3E paHHr.Ix c[eKTpaJrbHbrx KJraccoB (Mv = -19"')
r.r nbrrreBBrx o6naxon (c Ay = 3"'), np[nagnexaurarr rirJraKTr{Ke NGC 7469. floAo6Hrre rpytrmlpoBKlr
panee 6suru o6uapyxenu B cefiQeproBcKl.Ix rarIaKrLIKax NGC 1275, Maprapxu 290 u 298.

Ofivrer{ego nprrcyrcrBr,re o6nacr€fi HII y4apuoro nog6yxEeruas B qacrl{ raraKTI.IKI,I, o6parqeunofi x
crryrHr,rKy IC 5283, arraJrorlrtrHbrx reM, Koropbre na6nro,qarorcs B cl{creMe raga Huexofi cKopocrl,I rarlaK-
ruru NGC 1275.

Moxno [peA[onoxr{rb, qro Haurrr.r{e o6naros ra3a y[apuoro sog6yxgeHus, KoMraKTrrbrx rpynnu-
poBoK Mono4brx 3Be3A n rr:;tntt sBnf,Iorcfl ssonpquoHnofi oco6euHoctrro HeKoroprlx ceft$eprooc<Nx
TiUIAKTI,IK.

SOME PECULIARITIES OF SEYFERT GALAXY NGC 7469 STRUCTURE, by L.P. Mettkand
I.I. honik, The structure of the NGC 7 469 gahxy circumnucleus region is investigated on the basis of spect-
ra, obtained on the 6-m telesmpe (dispersion - 95 A/mm), of BVR-photometry results, carried out on
the MTM-500 telescope (TV-plant), and of literaly data.

Some peculiarities of the NGC 7469 structure caused, possibly, by interactions with IC 5283 satellite
and starlike detail, situated on the edge of west spiral branch on the distance - 1.4" from the nucleus, are
revealed. The galaxy central region radioimage (on L -6 cm) stretched out in direction towards the satel-
lite IC 5283 and starlike detail.

The spectra and color-index of this detail permits to suppose, that this is a cluster of earl1, type stars
(My = -pm1 and dust clouds (with Av= 3m),belonged to NCC 7469 galaxy. The similar clusteiswere
discoveried in Seyfert galdxies NGC 1275, Markarian 290 and 298, investigated by us earlier. The presence
of shock excitement of Hll-regions, similar to that, which were observed in the "1ow-velocity" system gas

of NGC 1,27 5 gabxy, in the part of the NGC 7 469,twned to the satellite IC 5283, was marked.
It permits to suggested, that the presence of shock excitement gaseous clouds and compact clusters

of early type stars and dust are evolutional characteristics of some Seyfert galaxies.

Pogurelrcrue rarraKTr,rKr,r, co[epxarulre cefr$eproBcKlle ff[pa, Bbr3brBaror rlocrofiHHblfi
r.rHrepec.3a nepuog 6onee 40 rrer co BpeMeHr{ r{x orKpbrr}Ir CefrQeprovr [1] uonyveuo
HeMaJIO EaHHbrX, CBlIEererrbCTByIOU[X O6 OCO6eUnOCTflX ?Tr.rX raJIaKT]IK I,I ]lX OTJII{qUI{ OT

HopManbHbrx rarraKTuK Toro xe Mop(bofloruqecKoro rl,Ila.
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Bruro o6parueHo BHLIMaHI,Ie Ha ro, qro B c[]IcKe Cefi$epra upeo6nag,aror cluprurbHbre cuc-
TeMbr paHttr{x MopoonomqecKl{x TI,IIIoB, I,I IIoqTlI Bce oHLI flBJIrroTctr rmeHaMH rrap finr.r rpyIIIl
rarraKrr{K [2] . Bucrcasauo [peEIorroxeHr.re, qro .EApa cefiQeproacxoro rr{[a o6paaoaalucn
Ha olpe[eneHHoM 3Tale 3BoJITOUUI{ 3Be3AHbrX CrrCTeM, COEepXarrIUX B OCHOBHOM 3Be3Abl
craporo HacerleHr.s urna G u K [3] . Errn o6lrapyxeH BbrcoKLIft rpa4EeHr rpKocrfi UeHrpaltb-
Hrrx o6lacrefi cefiSeprorcKllx raJlaKrrax [4, 5] , roropufi coqeraercfl c HaJrr{q}reM ynbrpa-
$uoneroaoro uedrlrxa srux o6lacrefi [6] . 3acoa lt JIrcrufr ltpe[nonoxrun, wo no rcpafr-
uefi uepe y qacrll cefi$eproncrcLlx raJlaKrr.rK B oKpecrHocrrx r.rx flAep cyutecruyrcr o6la-
crI'I I'IHreHc?IBHoro 3Be3Eoo5paeoaanua [6] . 3ro [peEroJroxeHr.re rroArBepAr,rnocb ua 6olr-
ruoft nu6oprce cei$eproacKlrx rarIaKrLIK KaK B orrrr.rqecKor{ [5] , raK r,r B unQparpacuofr
o6racrsx creKrpa [7] . Ocoerenuocru uopQoror]u.r r.r Apyrrx xapaKrepucrnrc cer.rslpron-
cKux rirJraKrl{K }rccrreEoBarilcb t4 ApynrMr{ aBropaMu [8-1 I I .

Ilpl'r aualuae pe3yrlbraroB MHorouBeruofr @oroMerpur{ BocbMr.r r[ra]rrcKr.rx cezQep-
ToBcKI{x r:IJIaKTI,IK 6otrurofr rloBepxHocrHoi xprcocur Mbr 3aMerruru, rITo rpr.r LI3 lrr{x *
NGC 1275, Mapxapru 290 u 298 - cogepxar flpKLIe 3Be3Aoo6pa:urre o6rerrbr, He r{Mero-
Irlue B cneKTpax fipKI,Ix ttut]fl1tf,t [3Jr]qeHLIff I{ [orirouleHr{fi, cBa3aHbr co crpyKrypofi pogu"
rerrbcKnx rarraKrr.rK 112-171. Bnepnrre o raKoro poAa o6beKre roBoplrrcfl B crarre Crox-
roHa [18] , I{coJIeEoBaBIrIero rallaKrlarcy Maprcaprv 298. O6r,ercr BbrfiBrreu n eurauyrofi
crpyKType rarIaKrI'IKtr{, Koropyrc o6napyxurm Arvr6apqyrraan u [Iax6asru [19] . Ecrecrren-
Ho Bcrur Bonpoc, He sBrlflIorcfl IrM ?TV KoMrraKTHbre o6pasonaruaa 3Borrrclur,roHuofi .ocoden-

Hocrblo cefi$eproncrllx riIJIaKTLIr. [nr orBera lryxHbr AerarrbH6re rvrop$onoruuecKr,re,
crleKrpilnbHbre u $oroueTpl{rlecKl4e I.{ccle[oBaHr{r 6olrriuoro uucna cefrQepToBcKr,rx ra-
IIAKTI,IK.

Mrr npueoglrM pesyrrbrarr,r raKoro po[a ]rccJreAosa*uir cefreeproncrofi ralaxruxn
NGC 7469.

.[annue rrurcparypbr. falarcrura NGC 7469 = MCG 1-58-25 =.Apn 2g8 - oAHa r,r3

caMblx.EpKI,Ix ronydux rarIaKrI4K flepBoro crI?IcKa CelrQepra [1], rarraercrua.E clyrHr{Ka -upperyrlfipHylo ranaKrl'IKy IC 5283 (crvr. puc. 1). Paccroaufie Mex[y qreHaMr,r orofr naprr
(Holm.803) l',2 120i. w:wr 23J xnr<.Kpagroe cMerueHr,re rzrJraKruKr.r NGC 7469 Z=O,O77O

[21] , a6conroruafi BeJrr{qr.rua ee My - -27 * [22] , nrop<ponoruqecrufr run - Sa [23] . Beruvu-
Ha Mex3Be3EHoro florrroureHl{fl B sarrrefr fanarcurre B oKpecruocrsx NGC 7469 Av = 0m ,25
1247 " 1" Ha paccro.fiHr.rvt eloit riuraKrr{Kr4 ooorBercrByer 325 urc [21] .

NGC 7469 l{Meer me crupanbHble crpyKrypbl - BuyrpeHr{roro fipKyro n BHeruuroro cna5yrc
pa3MepoM coorBercrBeHruo 33" wru ll rnr r 100" wtu 33 rcux. flosruuouulrfr yron nuHlrr,x
y3noB paBeH 121" no l21l u l35o no [221 . flaepruas o6nacrr ri]rraKrr,rKr.l pa3MepoM 6" x 7"
crlerKa BblTflHyra, u s Heir orMeqeHo HecKoJIbKo sue:goo6paenrx gerarefi [25]. I4cc.neEo-
BaHI'rrc s.Epa u oKorloffEepHofi o6naqru NGC 7469 flocBfluleHo 6onr,uroe KonuqecrBo pa6or.
flgpo orofi rarIaKTI,IKlI - ruuuwrrfi upeEcraB[renr SyI c 6onruruu ynnrpa$uoneroBbrM
u36rtrrovt, ffpKI{M X-usryteuueM I{ IurIpoKI{Mr4 oMl,IccrrourlblMrurr{HllflMtr, cKopocrrl [ocJre[-
HI'IX Eocrl{raror 10 000-15 000 rr"r/c. 3Eecr urr paccMorpr.rM oco6eHnocrr,r oxonoagepnofi
o6nacru roJrbKo B rrpeEerrax uuyrpexnefi cnapaarnofi crpyKTypbr.

I{eurparruoe trAepHoe o6paaoaarune pa3MepoM Ao 10" [ccneAoBarrocb cfleKrparrbgo
u QorouerpuuecKu B oIIrI{lIecKoMj uuQparpacHoM }r palgotrr{arra3oHax. Xrrcvracon wap,l23l
uacol0rurpoBilJll{ ero o6paaoaaHr.re KaK 'F5, uro cBuAererrbcrByer o HaJr}rq}rr,r B HeM
Sonruroro KorlrlqecrBa 3Be3E paHHlIx crreKrpiurbHbrx KrraccoB. Sror peeynbrar [oErBep4{n-
cs u 6oree rlo3ru{r,rMrr ua6rrcgeuraruu. B rconrqe, Ha paccrofiHr,rur or 2 go 8" or .E,qpa BbrflB-
rleHo ffpKoe cBeqeHI,Ie euuccr4t4 CO s noloe 3 2 p 1261, Koropoe coorBercrByer [brlrr{, lrMero-
weir T = 300 K. .[.nr narpera TbIIILI Eo raroft reureparypbr HeAocrarorrHo HerrpepbrBHoro
I,I3rI)AreHr{ff rleuTpaJrbHoro ucrorrnuKa. Cnegyer fipeArrofloxr{Tr, rITo B uenTputrrbnofr o6nacru
rarraKTr,rKlr I{Merorcfl oqarr,r 3Be3goo6pasoaarua, cogepxarrlr{e roly6ue 3Be3gbr.

llccnegoranufl B paEr,roEuarra3oHe Ha BonHe - 6 cu (4,885 rfu) [27] rroKa3arru, rrro
B raJraKrr{Ke NGC 7469 cyue.crByer ropmarcrnrrft, pa3MepoM ( 0",3 palpro}rcroqHrrK r{
rurrb$ygHoe raJro pa3Meporr 10". Ilepaufi oruocr{rcff K f,Apy raru*rr"r.r, cseqeHr.re paguc
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hrc. l. OotorpaQnx ranarcrlru NGC 7469 u ee cry'ruur<alc 5283, w l2Ll,'florr]^reHHiul n npxuol.,t @oxy;
ce L20" T€rrecKona 6eo $nmtpa rla oMyrI6cI{[ Eastmen Kodak 103aO
Eyraauu o6ognaqearr Aerattilia - frplepriras o6nacrr; b,c - gsesqoo6pastrre; d,e- awop&trbre; 8l -
Bbr6poc. Ylpflvr^f, AD fiorca3brBaer HarrpaBrreuue rqerrll cleKTporpaQa (crra. rerct). A - saesga g;rfl opuew-
T Atl,,tvt

ralro, KoTopoe ItMeeT HeTeIUIoByIo [pupo[y, cBfl3aHo, IIo-BI,IEIMOMy, C OCTaTKaMI'I BCIIbI'

rrreK cBepxHoBblx B 06rl acT.f,x I{HTeHCI,IBHOTO 3Be 3trOO6pa3OB aIII{tr.
Flapxry c Molro&rMr.r roJry6brMr.r sBe3AaMrr B ueHrpaJlbHofr o6racrr ralrar(rlrKl,I NGC 7469

o6Hapyxeuo 6ontruoe KoJrwregrBo ra3oBbrx ryMaHuocrei pa3ublx MexaHI,I3MoB Bo36yxEe-

nur.bep&rgxc.r orMerranr[21] , uro evruccroHHbre ,l,uuw4 Ho r [NII] ]. 6583 A nadnroEarorca

B uegrpe grofi rarraKrr,rKa Eo paccrofiHllff 10" or fiEpa. Kaprbl flpKux o6fiacrefr B rII{HI'Iflx

HCI + [NII] , 5007 A [Om] rpegcaaBneubr B [28] . CgeqeHr.re B 3rr,rx rrumlrnx coqeraerca
co cBeqeHtleM gMl{ccult H, ,ru ,orne 2,!2 trt tt CO rla sbnHe 2 $ wrv.B o6flacrll 4,IaMerpoM 7",5 .

6rrr ctreran BbIBoE, qro cBeqenr,Ie H2 Ha rarou fipocrpaucrBe Bo3MoxHo rorlbKo B o5flaKax,
Koropbre I4crlbrrblBalor EeficrBue ygapubrx BorIH, I,IryIuux or IlerrpilJrbuorollcrollHllKafiJfii
Bo3m{Karotuux B pegynbrare B3ar,rMoAeficrBufi c coce4{efi rulitKrl,IKofr. flo rprocrn rasa

H[r3Koro aos6yxgexufl B IIuHuax BoEopoga B oKonorEepHoft o6[acrll pa:]MepoM B" 6rrt
oueHeH Hr,rxHr,rfi [pegeJr 6onouerpruecKofi cBerr,IMocrI,I rpyn[]IpoBKll MoloEblx rorry6blx
3Be3[- 1,i .10e-5J.10ro tr5 .l29l .Va 3roro crlegyer,vro cefiQeproBcKoeflEporarlaK-
ruru NGC 7469 orpyxeHo rl{ranrcKofi o6uacrrro steagoo6paaoBaHllff.

O6paruvrca K pr4c. 1, ua roTopoM Br{JrHbr AerurI,I crpyKrypbl rarIaKrI{KI{ NGC 7469.
Buyrpenurx fipKafl crmpirrrbHar crpyKrypa 6oree qerrco BbrptDKeHa B Ioxuofi qacrl{ raJIaK'

rr,rKlr, [porr,rBo[o[oxuofi c[yrHlrKy IC 5283. Cnupamnue BerB]r KoHllarcrcfi Ha 3Be3Eo'
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Ptrc. 2. OororpaQlrx NC,C 7469 ut l2ll c HaHeceHHbrMu paguou:oeoravu
tltlQpaler f -i norcasarrrr HarrpasJreHfir Bbrrrxyrocrrr paq,uor.rso6paxeru.lx

Pnc. 3. Ootorpa@ux NGC 7469 ut l2tl
orueqerrr rpafiurrrr 3oH HIIr{3 l22l pasrsrx erraqealrft r:f.ollroor: 6onrrurx - xrprrbrwtrr
3aI[lpUXOAaHbI, MaJrDrx - IIyIIKTHpoM

(xa aonue 6 crrl ns [27])

fi,,lJIlfll}Ivt v1

M
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hrc.4. Cnpaaa - npruot cHr{MoK NGC 7469. O6ogHa,IaHrI (xax Ha puc. 1) getaau rarIaKTLrKLI u ronoxe-
HI{e ulefiu cnexrporpaQa, npr,r KoropoM rtoflyrlenbl cneKlpbr err,t;r getareft: B lreHrpe B KpacHoM, cJIeBa -
B Cr{HeM Al{ana3oHa(

o6pa3Hbrx [erarrrx b v, c, vexry KoropbrMll pacflolararorcfl aMopOHbIe iEeraJIIr d u e,lloxv
xe, rrro rrpr{Jrr.rBHbre c}rrrbr c[yrrruKa Merrraror o6pa3oBaHuro 3Aecb pery[f,pHofi crMpaJ]b-

Hofi.crpyKrypu. ,[era.nr b ortvre,{eua a [221 KaK 3Be3Ea Haluei lararrurn, xorfl HHKaKI{X

apryMeHroB B rlorlb3y eroro yrBepxEerMs He rIpI'IBoAI'Ircff. B rO xe BpeMff B crpyKrype
raJraKrr{Klr NGC 7469 ecrb oco6eHHocrlr, Koropbre rro3BoJlf,ror rrpegrloloxl{rb, lITo treranr }
Moxer 6rrrr roprnarruoi rpynfl]rpoBKofr 3Be3E 3Tofi riuraKTuKu: 3arragnafl cm{parlbHafl

BerBb Aerraer Kpyrofr r,r3JroM B cropouy 3rofi Eeranu u 3aKarrlllBaercfl elo; orflEpa aBcto'
poHy EerajII{ b uanpaaren Bbrcryfl g.

B nolr:y roro, qro Eerurb D - rpyuurpoBKa 3Be3A rarIaKrlIKI{ NGC 7469, cBl4Eererlb-

crByer raKxe paEr.roKapra ueHrpalbHofr o6nacru groi raflaKruKn. Ha puc.2pail,rottso$orrt
rleHrpirJrbuofi o6flacrr,r NGC 7469 Ha BorIHe - 6 ctt ruz l21l crpoeKr]tpoBaubl Ha rlpflMoft
cHr.rMoK wz l2ll. B paprocrpyKrype 3aMerHbr rpLI HanpaBrleHllff Bblrrlryrocrtl: I - paylto-

Axer B cropoHy c[yrHr{Ka trC 5283, 2 - aqona iltnnut! y3rloB ra]IaKrI,IKu,3 - B HalpaBJreH}II,I

Ha Eeranb D. Orcropa cJreryer, nro pa,ryro[crorrrtr{Kr{ rarraKr}IKrr NGC 7469 pacflolraralorcr
B Ha[paBJreHr.rn gau6onrutero cKorlflelr]Iff 3Be3E LI B HarlpaBfleu]I.flx, olpeAerlf,eMblx cnyrHI,I-

KoM IC 5283 tr Eeramro D"

Ha pr.rc. 3 ua rpruofr cHrMoK raJraKrrrKlr NGC 7469 HaHeceHbr Korrrypbl o6naqefr HII
no EaHHbrM 1221 .)l(upxuM]r rruH]r.fiMr.r BbrEelreHbr LI sarrlrplr(oBaHbr o6nacrl{,rEe orHoIIreHI{e

r.rrrreHcr{BHocreft twtruit Ho u [OIII] ], 5007 A uenuro, rIyHKr]IpoM - rEe ouo Iuano. IIep-
Bbre - 3To o6rlacrr,I HII, aoe6yx,qaeMble ropfirll,IMlt 3Be3EaMI'l, grla BTopbIx - Mexartll3M

uos6yxgeuua Moxer 6urr ygaputu"r. Ileparre - cocpeEoroqeubl B qentpanruofi o6nacur
riuraKrr{K}r r,r Ha ee roxnofi cropoHe, BTopbIe - B HarIpzIBrIeHI,I}I Ha c[yrHI,IK lC 5283.Vrure-
pecuo,.rro o6a r[r[a ra3oBblx rytvrarrocreft "Ll36eraror" o6flacrb EeraJr]I b.B csxgu co BceM]I

BorrpocaMr,r, KoTopbre Bo3HrrKrrr.r [pr{ aHarrr{3e EaHHbrx [I,ITepaTypbr, IIpeEcraBIIffIIo I4IIrepeC

floflWr,rrb c[eKrpiurbHbre r,r (forouerpl{lrecKl,Ie xapaKrepllcu{Kl{ Aerarm D n o6naxoa rasa,
pac[ofloxennbrx co cropoubr cflyrHr,rKa lC 5283..[.n.a ororo 5rurr upegnplluf,rbl cileuuarlb-
nrre ua6rrcEermr.

Ha6nroAenus u Ex pe3yrrbramr. Cnexrpbr r:rJraKrlrKr4 NGC 7469 6rrrlr uolyrenu 14.01.
1977 r. B.JI. A$anacneBbrM B rpnMoM Soxyce 6-vr renecrcoua co crleKrporpa$orvr UAGS
c [pr{MeHeHI,Ier"r SOfI yM 92. flonoxenr'Ie ureru cleKrporpa+a [oKa3aHo Ha pI'Ic. I w 4.
Cnexrpaaruui uxrepaal 4000-7200 A nepercprmarlcfl rIpI{ trFyx rlonoxenurx guSpax'
qr,rouuoi peurerKll. Pa6oqar Ellcrrepcllfl B oroM rurepB:I:re cueKrpa - 95 A/uv. Kaqecrno
nao6paxeuua uplr na6nroAenunx 6rino - l",5 ruI{pI,IHa uenu crleKTporpaQa 0",8. Macura6
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hrcJ. PerucrporpaMMbl cneKrpoB geranu dtailaKTlzrKt4 NGC7469 B cr.rHeM (a) u rpaoror*r (A wana-

[3o6poKeHlrfl Ha HerarLIBe 17",5 a 1 urvr. CnercTpbr cHflTbr Ha rrrleHKe 4600 c oKcflo3r,r-
quei 10 rurn.

Ha puc. 4 npuee4enu E,Ba fracrKa cfleKrpa geranefr raJraKrr,rKr,t NGC 7469, b, c,d, e.
B cuerrpe EerarI?I b uer nu rpKr{x nuwtrt r,r3rl)^reHr{.8, Hr{ .fipKr.rx ilfiryiit rrorrroulermfl.
3rupt oua fioxoxa Ha KoMrIaKTurre o6r,exrbr, Koropble Mbr orMerr{fla o cefi$eproBcKr{x
rarraKrl'IKax Maprapan 29o,298 u NGC 1275 U2-17] . .Il,eranr c ro crreKrpy * ruruq-
Has Hll-o6nacu, aoo6yxgaeMaff rop.Eqr.rMr,r 3Be3[aMr.r: fir,rHr{rr HB apue tilFMLt [OIIIj ,
Itt4lf.t4fr Ho apue nr,ruun [NII] . CosceM Apyrue coorHo[reHr{ff uHreHc}rBHocrefi paspeuen-
HbIx lI 3alpeueHHblx luuufi na6arcAaloTc.fi B c[eKTpax UeraIrefi d w e: s Hr{x 3alpe[IeHHr,re
uunru [OIII] u [NII] rroqru cpitBHI,IMbr ro fpKocrr.I c cocegrrr.rMlr rrr{Hr.rffMr.t oogopoga. 3ro
oco6euuo xopouo BI,IAHo Ha perllcrporpaMMix cleKrpoB B r,rHreHcrBHocrfx, Koropbre
TIPIIB_eE9{bI Ha puc.-S. InasHrre [eran]I c[eKrpa - flpKHe rru:flt4pr r,r3rrfreHr{f, HB, [OIII] ,
Hc, [NII] v I\4HWrt [SII] I 6717 w 6731 L,HarloxeHHbre Halruur4vtr3nfreur{E no.rHoro He5a.
B ta6n. 1 npegcranneHbl oruocl{TerlbHbre I{HTeHcr{BHocrr{ tr,zt:awi. wznyteHrlfl B crreKTpe [eTa-
tu d, loltyueHuble rlo perl{crporpaMuapt. Oruocr,rrerrbHbre r{HTeHcrlBuocm urrator- [y6ne-
roa [OIII] u [NII] lI3BecrHbI [30] , na6nrogaeMbre r{x oruo[renr,rfl [o3Borrr,rJrr{ HaM or{egr{rb
onrr.r6rcy. B cpegueu tro EByM gy6netavr oHa paBHa !8%.14s ra6n. I crle[yer,qro ra3oBbre
ryManHocrl{, cBfi3aHH6Ie c [erarlblo d, uo crouur Sn:rmecruu ycnoBrr.fiM orJlr{qarorc, or
o6bMIbIx :ou HII, B crreKrpax Koropbrx rruHr,rr4 BoAopoAa ffprre coce[Hr{x 3anpe[Ieurrbrx
IIUHLTr.

Ha puc. 6 vtt couocraBl'Iltlr orHocLITerIbHbIe rruTeHcr{BHocrr{ aMr{ccuorHrx nuuufi B crreKT-
pe Aeranr.r d ratar.rwxu NGC 7469, 92 o6nacreft HII ug [3 1], rasa ru.rercofr crcopocru cefi-
Seproncrori rarIaKrltKLI NGC 1275 132,331 u ussec"ruofr ryMaHHocrr - ocrarKa BcrbnrrKr{
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hrc. 6. Coomo[reH]rrl or]rocureJrbHblx uHTeHcuB-
xoctefi sl,ruccuonuux nrurrfi B cfleKrpax pa3H6lx
rrroBr'rx o6paaorauufi
3ar:rrpnxoaamti )^racroK u r(oJreqKu - Aar[rble
pna 92 Hllo6nacru crutpaJrbrrbrx aerBefi ranar-
tr,rK ,r3 [31], roqcu - glta lleunt r lle6ege rs
[34] (pagvep aoqKu orpol(aer Korl]secrBo paa-
,ro3traqfir,Ix gsrlHrrx), oBarIbI - ArtE ra38 nsgxoii
cKopocrr ranaKrflror NGCl2?5 ut 132, 331,
KBaEpar - Ws peta:lil d NGC 7469. Pasvep rpec-
TI,TKOB B OBAJTaX H KBanpare COOrAerCrayer ourr6
re na6mo[enns

Ho

tlEC 746t

^'l-l -

flt,

Z=0
I
Y

I0lll]
fiEC 746tr-1

ilgr o
z=0
Tt*cflt7=n n0|746t'iT

l*
6

+ +00

6J00 tlt)
I{'C7461 Hc.+[NII] tlc+[N[]

z--0 NEE 740tI I2d

.f800 6000 6?00 6+00 6tt0 6800 h,

hrc. 7. PerucrporpaMMbr crreKrpoB Aerana ranaKTnxu NGC 7469 s cwtev. (a) n rpaorov (6') yracrrax
Orve.regnr Jrtlglrll rroEroro ao6a, a rarcxe o6nacrr Bo3Moxrloro pBcltorroxeflilg c[eKfpaJrbr{blx n*a*titrlpn
Z = o tt Z = 0,01 ?0. X, Y - aoauo:Krble lloJloxer{rlfl tttrwrilr }{atr H B rryu Z = o

cBepxHoBoft B Harrrefi lanarrrrce-llerrru B JIe6eEe [34] . Moxcro B]IEerb, sro rlo orHocl,Irerlb-

HbrM trHreHclrBHocraM sMlrccuoHHbrx rrHHr{ft EeTarrb d rararruru NGC 7469 orJl}IqaeTcff

or rasoBbx ryMauHocrefi cm{paflbHbrx rr HerrpaBr,IrrbHbrx rarIaKT}IK rr 5rtlr3Ka K ra3y H[3Kofi
cKopocrlt raJrarcr!{K}r NGC 1275 r{ HeKoropbrM BorroKHaM flernu a Jle6ege. Boa6yxEerme

Botropoga B rrocJretrHeft, [GBLIEtr{Mol\{y, IpOIcXOELIT yAapHbIM MeXarI]r3MoM [34], rarcofr xe
MexaHr43M rrpeArroxeH B pffEe paSor [35-371 ww. ra3a HI{3Kofi cKoPo}r}I farIaKrI{K[
NGC 1275. Ha6nroAaernroe cxoEcrBo (crvr. prac. 6) ornocllrenbHbrx l{IrreHcl{BHocreft treralrud
NGC 7469, ra3a Hr,r3Kofi cKopocru B NGC 1275 n BorroKoHIleruu s JIe6eEe Moxerl{Merb
rr Epyroe o6b.ficHeril.re: B rrepeu{cJreHHbD( o6pa3oBat{!4fix cyulecrByer HeKoropblfr u36blroK
KUCnOpOEa I{ a3OTa rIO CpaBHeHrrrO C CoAepxartr{eM 3Tr{x SrreMeHToB B o6brqHblx ra3oBblx
TyMaHHOCTAX.
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Ta6nuua 1

Ontocnrenrxtle tturexcrBtt(rcTtl oMrccxoufibrx lnxnfi B cneKrpe Aorall.n d

2,96 3,005007 149s9
4949+5007 lHp

65 83/6s 48
6548+83/Ho

2,54
1,08

Taxupr o6pa3oM, pe3ynbrarbr Harrrllx crreKrpirJrbHbx Ha6nroAelfifr uossorsrcr trpegJtorrG
xr,rTb, qro MexaHIa3M cBerreHllf ra3a, paclloJloxeHHofo Bo BHyTpeHHefr rpxofr cru{pilJrbHofr

c"rpyKrype rarraKrI,IKI{ NGC 7469, B qasrr ee, o6paueHuofi r cnyrruaKy, - yAapHrnl (noxo-
xHfr Ha MexaHLr3M cBeqeHl,Ifl ra3a HLr3Kofi cKopocrrl r,lrraKrl{Kr.r NGC 1275) , qro yAapHbre
BoJIFibr uoryr o6pa:oBarbcff B pe3yrrbrare [pI{nL{BHoro tralruogefi crnnx.

PerNctporpaMMbr crreKrpoB Aerafll{ D npuregenu Ha pl4c.7.Ecrliu He cql,rrarb Jr}rHr{H Hoq-
uoro ne6a, To Ha orl{x c[eKTpix Moxuo BbrAenltrb rpx flpKr.Ie rpylnbr 3Mr.rccr.IoHHbx nuulrfr
oKorlo 5050,5100 u 6800 A. Ha pr.rc. 7, rarc xe KaK r{ Ha puc. 5, o - 3ro cpe$rue KBaApa-
TLIqHbIe OIIILI6KU OEHOTO l{3MepeHl.r.fi r.lHTeHCI.{BHOCTr.r, IIOJr)rqeHHbre rro CneKTpaM HOTIHOTO

ue6a [33] . I4uteno,rrgocru rmrui orMerreHHbrx Bbnrre rpex yqacrKoB rlpeBr)rrrrarcT BeJrr{-
,*ruy 30.

B ocramnr,rx yqacrKax crreKTp AerarlI.r b uspeaau 6oree uerrcuMr.r Heopropo&{ocrffMr,r.
Mr,r o6parurl{ BHLIMaHIIe Ha ro, qro oH}r oco6eguo Bbrpa3r{TenbHu o roly6ofr o6nacru
crreKrpa. flpr cpaaneruu puc.5 u 7 vroxuo Brr[erb, qro B cfleKrpe treriurr{ d "Slyrcryaquu"
.rIpKocTLI He[pepbrBHoro c[eKTpa B o6lacTfix, cno6ogulrx oT ffpKux 3MHccr.roHHbrx Jrr,rHr,rfi,

MeHbrrre, rIeM B c[eKTpe [era.rrl4 b (s cwueia o6nacrn a 1J pasa [o r{a]rrr{M pacuerarvr). Tarofi
pe3ynbrar He Moxer 6urr o6ycroaren $nyrcryail]tfrv.u, cBfl3aHubrMr{ c HeoAHopo4uocrbro

Sotoovrynrcuu lr (rororcaroua SOfI (rcoropue BxoAffr e ouru6rcy o), tarc KaK rrrrorHosrr.{

SororparluuecKoro loqepneurra D, rcar Br{AHo r.r3 puc.4,B cfleKrpe Eerafl]r D 6olrure,qertr
B cneKrpe EeraIfit d: D6 -1, Dd -03-0,6. B erorvr crryr{ae B cfleKrpe Aerarrfi d Sororvrerpu-
qecKl{e HeoAHopoEHocrI.{ AonxHbr Gr,uu 6rrrr 6omure, qeM B c[eKTpe ]. 3ro o6crosrenrcrso
rlo3BoJlffer rlpeAlonoxuTb, rrro no rcpafrnefr rvrepe uau6oree fipKlte r,r3 Hnx B cneKTpe [era.tu D

peaflbHbl. Mnr c4enanu flollbrrKy orox,qecrBr,rrb ]rx B AByx rrpeErrofloxeHr{flx: rrpu Z = 0
(Aeranr D - esesAa uaureft lanaxtuxu) w Z =0,017 (Aeranr ] - rpynnupoBKa 3Be3A rarraK-
rr,rru NGC 7469) ..[4.r eroro Ha cleKTpe 6rura orpreqeHbr Bo3MoxHbre rroJroxeur,rsttau6otee
ffpKl{x rurulrfi nogopoAa, [OIII] , rolocbr G, rplrnnera MgI 5167-83 A npu pasnrx Kpacubrx
cMeuIeHI,Ifx. Kax augHo I{3 pI,Ic. 7, nagexuoro oroxEecrBneru.r.fi tlpu flplrHflTbrx 3nayre]f{],/.fixz
IIoJIrrLIrb He yganocb.

Baxuofr xapaKrepl{crI.rrofi uprl BbrffcHenr{r,t [p]rpoAbr o6rerra b proxer cJryxr.rrb pacrrpe-
treleHl{e 3Hepr[tr B HeflpepBbluoM c[eKTpe ero r,r3JI) reH]Ix, Hg uaurero crreKTpi]rlbHoro Mare-
puiua ero rIoJIyfiTb HeJIb3r{. floorouy MbI o6parr,Inucb K ooroMerp[qecKr,rM xapaKTepr{crr{-
KaM odbeKra. B3. IlporoQrena n AlI. A6parreuro nro6egHo rrpegocraBrarrfi HaM Bo3Mox-
Hocr6 l,IcclegoBarb o6r,err QorouerprauecKr{ B cr,rcreMe BVR, 6nurxofi K MexgyuapoA-
uoir [38] , fla reJlecKone MTM-500 c rerreBrl3r,rouuoi aunaparypofi. IlogpodHo rerreBrr3r{-
ornrufi Mero[ SotorvrerpnuecKoro uccrleAoBaHl,Ifl 3Be3E r,r nporExeHnr,x o6t,ercroB orru-
can r [39] .

kls cepuw cHuMKoB, norl) IeHHbrx ua MTM-500 E.[I. flasnem<o u JI.M. Illapuronofi, oro6-
pauo 27 oHI{MKoB rarraKrr,rKrr u 17 - cKo[neH]rfi sseg[ NGC 188 (e garu:29.08.1987 r.,
13.09.1988 r. r.r 8.10.1988 r). CxouneHl{e ucrorlb3oBauo B KarrecrBe craH[apra [40-421 .

Herarunn 6run nsiuepeHbl Ha uuxpo$orouerpe MO-2. B peaynrrare ronyqeubr cJre-

I{yrcul{e $orolrerpuuecKrle xapaKrepr{crr,rKrr o6texra b: V = l5mJ4 ! 0*,77,8-V =
= lm ,05 + 0m ll, V -R = Om ,77 t 0'n ,l 1. Ha puc. 8 g,nr cpaureHlr{ [petrcraBJreubr rroKa3a-
TerI[ IIBera o6terra b, uopualrHbre [oKa3arerrH rlBera 3Be3E uraBHofi nocre[osareJrbHocrl{
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Pnc. 8. .Upyqserrraf, Ar{ar?aMMa
I - oaeogpt rnasnofi flocrlogoBarerrbHocrt{ ,tg
4421, 2 - Aerall D raJrarcruKrr NGC 7469, earrrprn-
xoBarruaa o6aacrr - gerarnr SB, aD ralraKtrrr(H
NGC f 433 us 1431,3 - rpyrma 3Ee3A rrira O, B, A.
Crmounrofi a rrpepbBucroit llciinlitatw. [orca3aubr
Jrrrxnu flapactaro[tero noKpacflonr,r, p1tt oCtactm
Iaaaxznxn Pot ll ut,[441

+/:o

+oI, +/,'o v- R

IIo AaHHbrM Crpafixuca [43] , nora:areJlll rlBera Aeranefi cru,IpanbHoi ruIirKrLIKI{ c [epe-
MbFrKofr NGC 1433 l44l rwa SBab, rpynnr{poBoK, cocroffrulrx lrs O,A, F aaesg Lr flvrutlt4
r[oKpacHeHufl, fipllH.trrofi ArIff o6rIacTI{ Per II uarrrefr lararruru.

Kax s[AHo Lts pt1c,.8, o6rercr D uo uoxagarerrflM rlBera MoxHo orHecrl{ K 3Be3EaM I(2-I(5
rflaBHofr [ocrreAoBarerrbHocrll nu6o 6olee paH]Ir,rM, r.rcKaxeHH],IM Mex3Be3,q{brM [ornorue-
HueM. Ho I,I3 cleKrpa o6r,eKra b (puc.7) sroro He cleryer: Her B HeM xapaKrepHofr AJIa
3BeBE ororo runa (K2-K5) aprofr 6nenEu rrlInlrfr rpr.rrrera MgI u rorocbr MgII (cla. [43-
a5l). !n*. oKoHqareJrbnoro perrreulrfi Borrpoca o flplapoAe o6beKra b neo6xo4uuo rIoJIy-
rrr,rrb ero cfieKrp r YO-guauasoue.

Mrt cur.rraervr" qro o6beKT D rraoxer 6urr uorcpacueBrxeft 3Be34ofi Ilrrll rpy[Il4poBKofi
3Be3A, rrpr{Ha,rrlexaqefr ralaKTuKe NGC 7469.Ecnu 3ro rpyuu,IpoBKa 3Be3[, ro ee a6co-
JrrorHafl Berrllqr.rHa Mv = -79^, EB-v = l*, Ay = 3m,T.e. oSterr rrrrra KapJIItKoBbIx ra-
rIaKTr{K. B ero cocrane KorrflqecrBo 38e3tr ruua G u K goxxuo Srrrr neseruKo, B upor[IB-
HoM crryrae o6beKT pac[ofloxurcs 6nr na puc" 8 cupana or 3Be3[ rJIaBHofr rlocrleAoBarenb-
HOCTLI. cpe4r rOnydblx KapnI{KOBbrX rarIaKT[K O6AeKTbI, CO[epXzrrIUe Heooflb[ro€ KOII,I-
qecrBo 3Be3E G E K, Ha6lroEarorcfl AoBorrbHo tracro.

Heeaaucuvlo or roro, .rlBrrffercfl rII,I Eerarrb b anesgofr Harrrefr lararruru I{tru rpyruIll-
poBKofi 3Be3A rarraKrr.rru NGC 7469,s ee cleKrpe Moryr Ha6[rcAarbc.E 3MI,IccIroHHbIe rII{-
Hr,Ir4 flocnegHeir. 3ro ugsecrnr,rfr a(p$err rIoAcBerKI,I, KorAa rlpu Sororpa$upoBallul,l cta1an
3MlICCr,Ifl CTaHOBI,TTCff 3aMerHee, eCJII{ OHa rlpoeKrllpyercfl Ha 6o,Iee .'IpKyrc. Hcxo[fl I'13 9Toro,
B rropf,EKe AI,IcKyccuI,l Mbr rrorrbrTarMcb oToxAecrBllrr, rp]I sau6oree ffpKLIe rpyrmil JIulflii4
B creKrpe (y tr 5050,5100 u 6800 A),nog6rpax Ern ra3aKpacHoe cMellrelmeraKLIMo6pa-
3oM, rrro6br grr,r rpyflrrbr B cneKTpe coBflaJtra rro florror(eHrlto crurrvfrvtvt BoEopoAa unn [OIII]
B yKa3auubrx Br,rrrre yqagrKax,c[eKTpa. fIpN srona cleryer fipeAflonoxl4rb, qro B rarIaKrI,IKe
NGC 7469 (rcar ra B rarIaKrLIKe NGC 1275) cyrrecrBylor, KpoMe ocHoBHofi (uepnou),
cB.E3aHHofr c caMofi raJrar(Tr{Koftr erue EBe cr.rcreMbr ra3a c pa3HbIMI,l n) teBbIMI{ cKopocrf,Mll.

OtoNgecrsneHr.re rroKa3aHo Ha puc- 9- K rcaNtrofi rpy[tre fipKl{x 3MI{ccI{oHHbx ltunurt
c[eKrpa (tr 5050, 5100, 6800 A) rrroNuo rrogo6parb cla6bre sMr,rcc[o]rHbre rr]IHuI{, Koro-
pbre EorrolrHflrcr cleKTp cr{creM ra3a" Bce our{ [peAcraBJreHbr Ha pllc.9 us radn.2. flony-
qaerc.E, wo cefi$eproBcKzur rarraKrr.rKa NGC 7469 Moxer I{Me[, rprl olcreMbr ra3a c raKI4MI,I

cKopocrnMl{: z1= gp17O (rar< y cavroi NGC 7469), z, = 0,021 Lt zs = 0,036. Crpyxrypy,
pa3Mep r.r .fipKocrb nropofr r.r rpeuefr cLIcreM ra3a raJlaKrl{ru NGC 7469 l,loxrto 6rruo 5u
o[peAerrl4Tb, a raKxe flpoBepltTb Harrre [IpeArlofloxeHl.re o cyulecrBoBaHllt}I clIcTeM fa3a no

$ororpa$nrM rarraKrr{Kr.r NGC 7469, ror} {eHHbrM c IzHredepeHuLIoHHbIMI{ Qmrrparrau,
ueHTpI,IpoBaHHbrMI,I Ha flpKUe S]I.{LICCUOHHbIe fliltflrtr C ) reroM KpaCHOTO CMeUIeHI,If, ra3a Kax-
Aofi cucreur,r"
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Puc. 9. Pemcrporpaulrbl crreKtpa o6rerra c npeArronaxaeMr,rMrr gMnccuoHHrlMr{ rrlur,lsMll cr,rcreM ra3a
pa3Hbrx JryrreBrrx cKopocrefi raJraKTr{Kr{ NGC 7469 (cn. rexcr)
a - D cytmeM,6 - rpacao*r FranagoHax cueKrpa

B ra6n. 3 npraegeuu cKopocrlr cl{creM raaa cefi$eproBcKl,Ix raJIaKrI,IK NGC 1275 r
NGC 7469. Kar nug,uo., cKopocrr.r floqrr.r oryrHaKoBbre. Pagrrrqarcrcs cprcreMbr oruocl{Tenb-
HbrMr,r .fipKocrffMr.r u uopQonoruefi" Ilepear cl{creMa ra3a raJraKrl{ru NGC 1275 (paeve-
poM c rarraKrr.my) uo crpyKrype HarroMrHaer Kpa6oeugnyrc ryMauHocrn. A y rarIaKrI{KI{
NGC 7469 flepBafl cr,rcreMa ra3a cocrol{T B ocHoBHoM, rro-BHI[.IMoMy, I{3 o6rrunrx 4l$-
(ryenrrx odnacrefr HII [28] r,r rorrbKo ryMauHoqrr.r, pacflonoxeHHbre B ee ceuepnofr rracrl,I,

o6panlsHHe; K crryrHr{Ky IC 5283, Bo3MoxHo, r.rMercr roxe (rcar u y NGC 1275) aonor-
rrr,rcryro grpyKrypy ra cBff3aubr c AerirrrffMr.r d u e (ctvr. plrc. l) .

Pesymrarrr, flonyr{eHHbre Erfl cI,IcreM ra3a pa3HLrx cropocrefr ri}JraKrHKrr NCC 7469,
HOCff.r IPICKyCCr.rOrUil,tfr XapaKTep, HO CyIlIeCTBOUanUe nOgO6rrbrx Cr{CTeM ra3a B rarraKr[Ke
NGC 1275 HaBoMr Ha Mbrcrlb, rrro ra3oBbre o6paoorarua raKoro po4a, Bo3MoxHo, xapaK-
repHbr rro rpafiuefi Mepe [rfl HeKoropbrx cefiQeproncxux ruraKTr{K, r,rx Moxuo paccMar-
pl{Barb KaK gBonroul{oHuble oco6euuocrlt. B csrreu c oTLIM crreryer HarloMHr.rrb, r{To ra3
sugrofi cKopocrll raJraKrr.IKr{ NGC 1275 (nepaaa cucreMa ra:a) r.rureprperr{pyrcr KaK
oxlaxgaloufifrcs nororc (cooling flow) us MexruraKrr.rqecrofr cpegu cKorrJreHltfl ra]raK-
r!rK, .EApoM Koroporo flBrrfierca vra ranarcrura la6l. Haunr pe3yrrbrarbr He r,rcKJrroqarcr
Bo3MoxHocrtt o6pasonanux Qanaveurapnofr crpyrrypu nepaofi cracreMbr raea grofr r.{ Apy-
rux cefi$eproBcKlax rarIaKTI{K yAaprIbrMI,I BoJrHaM[, Bo3HuKarouil,rMr,r flpu rsauvro4eficraur.r
qeurpanruofi raJIaKrI,IKI{ co cBorrM c[yrrrr.rKoM. B clyuae NGC 1275 oro Moxer 6rrrr ralarc-
tnrca, o6napyxeHHiltr Muuxoscx[rvr, IlBrlxqyruarrcff ua NGC 1275 co cKopocrbro 3000 rcvr/c

[471 ,a grrs NGC 7469 - ee cryrHLIK - I{pperynrpuan rarraKrrrKa IC 5283.
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T a6nuua 2

Kpacnoe cMeulemre AByx cncreM rasa cefi$eproacxofi ralaxrxxu NGC 7469

H?
Hp
50c7 A, IOIII]
6300 A [OI]
Ho
5117 + 3l A, [SII]
z cpe[Hee

4438
4960
s 100
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0,0226
0,0204
0,0207

0,0209
0,020s

,0,0210
r 0,0004
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0,0368

0,03 3 0

0,033s
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t27 s
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s 200 [341
s 07s [17]
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6 300

Ta6nuqa 3

flyreaue cKopocrlt cucreM ra3a ceftSeproacrux raraKTHK
NGC 1275 u NGC 7469 (g xM/c)

l0 100 [111
10 800

Mrr 6narogapubr BJI. ASanacreey 3a [oflyqeHue creKrpoB rarraKruKlr NGC 7469 na
6-rvr renecrole, EII. flasneuxo r.I JI-[\,I. Illapuuoaofi 3a $oroMerpr{lrecKrre Ha6flroEerl,ttr ee,
rrpoBeEeHubre Ha MTM-500, B.lI. Eypuaureay, B3. flporcoQbeBofi u A.H. A6parvrenKo 3a

KoHcynbrarlr{lr, EA. Jlunaopenrco, B.T. XoroneBofr r.r JI.IL OlrnaroBofi 3a rroMourb B [oE-
roroBKe pyKorllrclr K rleqarl4.
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yAK 520.84

K BOIIPOCY O TIEPEMEHHOCTH I43JIYIIEHH'
B HENPEPbIBHOM H NI,TIIEIITIATOM CNEKTPE flAPA TAJIAKTI4KH NGC 1275

H.H. MepxynoBa, JI.[I. MeruK, H.H. llporurx

B KAO AH CCCP Ha reJlecKone A3T-1 I xa6nrogarncr nororr,r r.r3[freHr.r.s or flApa raJraKrr.rKl.r
NGC 1275 s o6nacrx nuuuuHp, Ey6nera [OIII] 14959 + 5007 A u xeupeprmHoro crexrpa (uo ornoue-
HuIo K 3Be3Ae cpanueHlrr) . BrIioAHas ruenr cnexrpo@oToMerpa 80 A axoA,Ha, guaQparwra 10". Becr uac-
cur na6nrogexr.rfi sa 35 Hoqefi c 1982 no 1987 r. cocraslrn 3?9 rasuepeHr.rfi B KaxAoM c[eKrpanbHoM lrHTep-
Barle, c BpeMeHHrlvr paspeureHlleM noJrqaca. Auarug grr,rx MaccHBoB-uotcagaa: l) ctangapruue orr.roneuis
Bcex Tpex coBoKy[HocTeft upeBElrxaroT orun6rpr na6nrogenuft z 2-3 paza; 2) s gera6pe 1985 r, 6rrna
Bc[EIIxKa B HenpepbIBHoM cfleKrpe, na 0n,26, He or?a3r.rBrxarcfl Ha xapaKTepe I{3MeHeHur rroToKoB B Jrr,r-
Hr,rrx; 3) pacnpe[erleHl{e BeJII,M,IH, 6nr.rgxoe I< HopMaJrBHoMy, Koropoe rvroxer 6rtrt o6ycnonneuo cnfrafi-
I{brMH npoqeccaulr, naonrogaerct roJIbKo ArIt noroKoB r.r3n}^IeH}rtr s o6nacru Hp, PasnruHufi Br{A pacflpe-
EeneHufi MaccHBoB n:tvtepeHIaft ms o6nacrlt gy6neta [OIII] u nuuun HB rro3Bolr.f,er 3anoAo3ptrrb, qro [pr{-
tIr,IHbI nepeMeHHogII{ y HI{x pa3Hble,

ON THE NGC 1275 NUCLEUS VARIABILITY IN CONTINUOUS AND EMISSION LINES
SPECTRUM by N.I. Merkulova, L.P. Metik, IJ. honik. The fluxes obseryations of the NGC 1275 nucleus
were carried out in Crimean observatory with 1,25-m telescope AZT-11 in the spectral regions of H6,
[O[I]I4959+5007A and continuum (with reference to the comparable star), The entrance diapfuagm wf,s
10", the slit of the spectrophotometer was 80A. In total 379 observations in each spectral iegion were
obtained during 35 nights from 1982 tiU 1987, with time resolution 0h,5. Analysis of all these dita shows:
l)standard deviations of each statistical population exceeded the r.m.s. in 2-3 times; z)the 1rfl,26 flare in
continuum fluxes il December, 1985 was not detected ir lines fluxes; 3) normal distribution of fluxes values,
caused by accidental plocesses, are observed only for H6 line. Different character of fluxes values distribu-
tions for [OIII] and Hp lines permit us to suppose, that tfiey have different causes of variations.
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.41ts cogAaHr{ff MoAerrrt ragosofi o6ono,rxr4 x4ep ceiQeproBcKllx raJIaKrI,IK Baxuo 3Harb

xapal(Tepuoe BpeM.rr [epeMeHHocrr,r sMrrccl4oHurrx rltnufr B cneKTpe ux I'I3n] IeHLtff, a raKxe
xapaKrep srofr nepeueuHocrr.r. Tarue lrccregoBaHr,tfl rlpoBogflrctr EIIa Muor[x cei$eprorc-
Krlx riuraKTr{K, o[HaKo [olytraeMbre [pr.r sroM pa4rt ua6rrcAeHnfr uogsoJlflIor cyMTb JIlItxb

o raKr,rx xapar(TepHbrx BpeMeHax rrepeMeHHocrl,I, KaK roEbl, MecffIIbI, e rcpafrueu cJlyr{ae,

HeEenu [1] . Ilonurrrl [onfreHr{fl rrlrorHbrx prgoo ua6rrcgeuria c Bo3MoxHo M(uIbIM BpeMeH-

HbrM pa3peueHr.reM rroKa erre BecbMa peAK[. Cregyer yrloMffHyrb o ua6nroAeuusx sa 6'uer-
poBoM TerrecKole s 1977 r., Kor[a B reqeH[e qerbrpex soqefr 6ruo [oryIeHo 126 cnexr'
porpaMM agpa raJrar(rr,rxr NGC 127 5 , o6pa6orKa Koropblx TIo3BoJILIJIa 3anoAo3pl4rb I43MeHe-

H1tff gKBrrBtureHTHbrx rIJl.IplrH EIIfl Bcex na6[rcAaglxuxcff gMl,Iccl,tosurtx luHI,Ii sa 2u,3 u za

rroJrqaca - EII.fl BoropoA,Hblx nnunfi 12-51 .

C 1982 no 1987 r. flpoBoElrnlrct ua6rmfeHr.rfl rroroKoB Lt3rIyqeHLIr or sgpa ruuIaKrI{KIl

NGC 1275 s o6racrr rriunnH1,ilylrera [OIII] ).4959 + 5007 Ara e coce[HeM yqacrKe

HelpepbrBHoro crreKrpa n pafioHe ),5200 A (o gamuefiueNt o6osuaqeuu I1, 12 u 13 cooraercr-
neuno) co crerrpo$oroMerpoM ACII-38, ycraHoBrIeHHbIM Ha 1,25-ruerporoMreJlecKofie
A3T-l 1. BxogHar guaQparvra cocritBrrflrra 10", euxognatr ulerlb LIMeIIa utuputl.ty 80 A. Ha6nro-

AeHr,rfl rrpoBot\wr4cb MeroEoM gfi$Sepeuurarrnofi Qorouerpma ilo orHoIIreHI,rIo K 3Be3Ae

cparrenna C2 A3 cfiLrcKa B.M. Iftororo [6] , pacnonoxeuuoi Ha paccroflHltu-7tor riulaK-"
rnKnfi uauepxeuefiafl fiavrfl a o6racrr 15200 A llpogonxurerlbHocrb oAHoro ua6lrogeulta,
oxBaTbrBaro[Iero rarraKrr4Ky B Tpex c[eKTpzurbHbrx Ar4rrrra3oHax, Qon se6a u 3Be3Ey cpaBHe-

Ht,Ifl, paBHa [pr4MepHo [oflyqacy. B raxAorur cleKTpa[bHoM AI,Iana3oHe trelrulocb or I Ao
44 ustvrcpeuufr ga Ho.rb. Heupepuanrrfi pr4 ua6uroAenr..rfr He rrpeBbllxau qerblpex uo,{ei. Mero-
gl,tra na6mogen[fr r,r Bo3MoxHrrre r,rucrpyMeHrurbubre oruu6rclt orrucaHbl s U-9). Ortueruvt
n1,Irxb cfle[yrcuee:

1. IIpu KaxAoM rroroxeHlll{ rrleJrr{ ctreKTpo$oror"rerpa or 3Be3Abr cpaBHeHl4ff HaKaIUII4Ba-

nocr 5000-6000 Ksauroa, or rarraKrr4ru r o6nacu.I HerpepblBHoro cleKrpa - 1500-2000
KBaHroB, g o6racrra ry6nera [Om] - 3000-3500 KBaHroB, a B o6racrl4 ltunut4HB - 2200-
2700 xsaHros. (Dou cocraBrlfiIl rpl{Mepuo 40 rsaurog.

2. floror u3ly\enufl or rairaKTrlKr,r s o6nacu He[pepblBHoro cleKTpa no oruoueHl4lo K
loroKy or 3Be3AbI cpaBHeHI,Iff I"l I*= l3f I*wzvepatrcfl c rouHocrblo o - 5%, a pa3Hocrb

oTHOC?rTeJIbHbrX IrOTOKOB MeXAy rt3ny{eHr,reM e o6racu4 nuuwwHBus o6\actu KourllHyyMa
(Ir - Is)lI*o IBI I*,rrprrH?rMaeMaff HaMr,r 3arroroK Bnul,j.uu Hp, Mepfinacb c roqHocrllo
o- ll%. Aualourquas pa3Hocrb (Iz - I)ll. * IIotillf *, [ptIHI4MaeMafl Hatw. 3a IIoroK B

o6tacru gy6rera [OIII] , I,I3Mepflnacb c ror{Hocrb}o o - l0% l10l .

Pesynrramr na6nrctreHrfr sa 12 voqeh c 12.11.1982 ro 5.03.1984 r,, rpeA,craBrlnrcurue

co6olr 101 rr3MepeHr.re rroroKa or flrpa rarlaKrr4Klt NGC 1275 B KaxAoM creKrparlbuoMElr,a-
ra3oHe, ony6luroaaurr a [8] . 3a nepro4 c 15.01.1985 no 23.10.1987 r. 6rtlo norfleHo
eue 278 nevrepeuuft sa23 towt.Tarnu o6pasou, Becb MaccI,IB ua6nroAeultfr c 1982 no 1987 r.
cocraBrrffer 379 nzvepeuufi n raxgou r.rHTepBarle c[eKTpa ea 35 uoqeft. flo,{ru sce oru ua6rrc-
genua (sa ucKrrrcqeHrleM [ocneAHr4x rpex uouefr) Mbr rIpoaHaJIr{3I4poBaJII4, rlpellBaplrrenbHo
ycpeAHItB EaHHbre 3a KaXAyIO HOqb, 14 OTMeTr,rIrl, qTO C yBeIII4qeHLIeM IOTOKa B KOHTI{HyyMe

pacrer floroK B sMI4ccI,IoHHbIx nzurarx [10] .

Hecvrorpx na 6orrure pxgpr ua6nmAev;ziir, auaJttt3 3arpyAHffercff I4x qpe3BblrlafiHofi HeoA'

HopoAHocrbro Bo BpeMeHlr. Kar uepar,lfi trrar raKoro anuru3a MbI paccMorpenu raNgprfi rs
Maccr4BoB I"fI*, IBfi*u llottllI * B uerloM. Ha puc. l, a-e npuse[eHbl rl'Icroi'palvlMbl 3rl4x

BeTILITMH, a s ta6lrt,tqe -- xapal(Tepr4cruKl4 gtltx MaccI,IBoB: tt - KorlrqecrBo gJIgHoB, /'l?1 -
cpe4Hee rlo Maccr,lBy, fft 2 - wcfiepwln, t/*Z l* 

' - 
craHAaprHoe orKJIoHeHlte, o - oruu6ra

ogHoro r.r3MepeH].rtr, oueHeHuafl e 17-91. Buguo, qro craHAapruble orKJIoHeHxa Bcex rpex
coBoKyrruocrei nperuuraror orura6r<lr na6nro[esrfi s 2-3 pasa.3ro roropllr o roM, qro rtofly-
qeHgbre pacflpeAeneunff He orrpeAeJrffrorcfl TorIbKo ouu6raur ua6nrogenr.rfr. Eoree roro, pac-

[pegerreHrre Be]r[qr4H I 
"f 

I* oxaautocr geyrop6rru. flpn erott nropofi MaKcuMyM, coorBercr-
nyrcutrfr 6olee xprouy cocrosHr4ro KoHrr,ruyyMa, cBlrgereJlbcrByer o floflprlaHl4l4 He[pepblB-
Horo cleKTpa ua 0^,26 u ilorrHocrbro orHocr4Tcr x Ha6nrogeur.IflM, BbITIoTIHeHHrIM B TeqeHI4e
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lorr/I*
Plrc. 1. fucrorpaMMbl paclpe[eneHr,rfl BeJrnqHH orrrocuTeJrbHbrx [oroKoB r.r3nrreHr4.rr or rgpa rarraKTuKr,r
NGC 1275
d - B senpepbrBHoM c[ercrpe, 6 - a o6nacrra r:*ttoat HB,6 - s o6nacmr gy6nera IOIII]
KaxgDtfi MaccHB cocraBrrefl ,rB 319 ttsv.epennft. flo ocu opgunar - KorraqecrBo co6rrrufi

rpex Hoqefr B 1985 r:06-07.12 - 44uzvepeHr{fl,,07-08.12 - 18 r{3Mepenr.rfi u 08-09.12-30
I{3Mepenr4fi, T.e. Bcero 92 uswepeuux,

Baxoo 6r,Ino upoaepl4Tb, He flBJIflercff ltl.4 ?Ta oco6eHHocrb pe3yrrbraroM r,rHcrpyMeHTirnb-
Hofi ouu6KLI. .II4n eroro MbI [poBenr cpaBHeHrae Ha6lro[eHr.rfi, BbrrrojrueHubrx B Aer(a6pe
1985 r., c trpyruuu ce3oHaMr4 Ha6rrctreHr.rfi. B uo.la 03-,04.12.1984 u 06-07.12.1984 i.,

geurfr (upoaparruocrr) 6rult npunaepHo ogr,rHaKoBbrMr4, Orasarocr, qro xor.fi Korr,rirecrBo
KBaHTOB, 3aperI4CTpI.IpOBaHHbIX [pr4 r.r3MepeHlrr,r 3Be3Abr cpaBHeHI,Iff c2,B 3T"fi AaTbr MeHfinocb
[pI'IMepHo wa 2,5%, cpeAHI{e 3a Hoqb 3HaqeHr.tff fioroKa +rrs NGCl275 u nenpepuauoM cneKr-
pe l,l3MeHurlllcn ua 20%. 3ro nossorser HaM cqr,rrarb peanbubrMr4 rrpotrcruegurlre r{3MeHeurlff
KOHTlrHyyMa.

.[aree 6rur [poBeAeH auaru3 floJrrrenHbrx rucrorpaMM Berrr4ruH lrf I *, I plI * t IlgttllI *
c ueJIbIo rlpoBepl(ll IlpeAfloloxeHu.tr o HopMzr[bHoM pacfipe[erreHr,ru [olyqeHHbrx pffAoB r43Me-

4/oo+/'F*
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pegufi. IIpn erou Heo6xoAI{Mo orMerr{rb, rrro Bce aHaJILI3l{pyeMbIe Macc}IBbI EaHHbx IIpeA'

craBJrrror co6oft qacrubre or AerreHr{s AByx MaccI{BoB, paclpeAerleHHblx rlo HopM:lrIbHoMy 3a'

I(oHy. B cJlyqae, ecJII{ Aucnepcuflrlelrwnt, croflrlfix B 3HaMenarefie,vrar,a (a uarueu clyqae

Al,rc[epcr,r8 BeJrnltrlu I, < 1,5%), TaK qro BeJrr{rMHa B 3HaMeHarerle He rIpI{HI{Maer orpl{uareflD'
Hbrx 3HalreHr.rfi, orHorueHr{e AByx [epeMeHHbrx roxe 6yAer paclpeEeJreHo HopM:uIbHo

(crur. [11, c. 29-30)1.
Ilpeg,uonoxra, qro ll3MepfleMbre MaccuBbr flpegcraBnffIor co6ofi He3aBI,IcI{MbIe lr3MepeHl{ff

ctyuafrrux BeJrr,rrrrlru c aflpuopu HeurBecrHbrM[ $ynKuuffn/M pac[pegenenr,Ifl, MbI rlpoBeplfi[
Ha Bcex Maccr{Bax HyleByro riltroresy IIs o paBeHcrBe [ofl]ryeltrIblx Ir3 Ha6rlrcAe]rlrfr pactrpeAe'

rreHr{fi, xapaKTep}r3yrotutrxcfl cBo}IM}r cpeArr[tMr.I 3HarIeHI{flMI{ I{ Iglclepcl{aMl'1, I4 HopMrIrIbHbIx

pac[peAeJl;H]Ifi c retvru xe cpegI{LIMu t4 prr.clrcpcl{f,Ml{. IIo [pOIpaMMe, B3ffrofi nz [12],
IlpoBepffnacb rl{[ore3a paBeHcrBa oxuEaeMblx l'I Ha6nloAaBllrltxcs qacror IIo Kpurepurc

f [r.rpcona, a raKxe Bbrrmcrrflrrcf, ypoBeHb 3HarMMocrI4 Q: eann BbIrMcrIeHHoe sna\euae Q

r"rano (p < Qi, rllrrore3y I/e c.negyer orBeprHyrb. O6rruo KpltrfiqecKoe 3HaqeHI{e Qs ail'
6uparor B [peAeflax or 0,1 Ao 0,001. Kon['{ecrBo na6nroEenuft AorIxHo 6urr uevreuee

30-50. Brruacnenuue 3HarreHr{tr QrtpuaopSrcfl B [ocrIeEHeM cron6ue ra6nI4IIbI.

BeporrHocrr roro, qro pacrpeAerreHue MacclrBa LI3MepeHlIfi B He[pepbIBHoM crleKTpe

(puc. l, a) rmwercn HopMaJrbHbrM, oqeHb rvrana (-0,06%) . He rroAtuHtrIorcfl HopMilJrbHoMy

saKoHy raKxe LI3MepeHI{fl, IIoiIyqeHHbIe B 1985 r. (uyHrrr'rpuar ItunvtflHapI'Ic. l,a) ararxe
ocrarowoe paclpegeJleHue us 287 ll3MepeHufi HelpepblBroro c[el(Tpa.

Bug aHa;orurtrIblx paclpeAenenufi [oroKoB I,I3II]qemfl B IIuHI{ffx (puc. l, 6, e) ouwrn'
eTcfl or TorrbKo rrro paccMorpeHHoro: Her rluKaKofi gAyrop6ocrr'r. Kpoue loro, xa6lrcgenra,
Bbr[orrHelrxble s 1985 r. Hr{rreM He orJrrqarorcfl or ocrzlrlbHblx MaccI4BoB Ha6rIIoAeHI'Ifi. OAuaxo

ecr[r AJrff Maccr{Ba uelreperulfi B o6[acTu Itt4Ht4vL H p cWecTByeT HeKoTopafl BepoflTHocTb, paB'
gas llVo TO1O, rITO 3To paCnpeEerleHl{e flBJIfleTCfl HopMllJIbHbIM, He [O3BOJ]flIouIafl HaM OTBepI-

494 /,0 /,06 IY /27") 456 /,0 104 tv/27'l

hlc. 2. IucrorpaMMbl pacrpeAelleHl{t l{3MepeHuft a Qr.rrrrpe V no AaHnsrn B,M. Jltotoro
a - Dlrt, rarraKmKr{ NGCl275, 6 - Wu rmaaetapuofi ryMiuluocrl{ NGC7027, ,q4aQparMa 27
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Hyrb HyrIeByIo fl{rlore3y, ro g;tfl Macc}rBa r{3MepeHr{fi B o6racrll Ey6[era [OIII] raraa re-
poflTlrocrb npaKrfiqecKfi paBHa Hynro.

Analonr.mrle pac[pegeJlerux 6rnu HaMr{ rrocrpoenbr EIrr lrsuepermfi B c}rcreMe V, ilW-
BoAuBlrluxcff B.M. Jftorrna B Tor xe [ep]roA, rrro r{ Harr[{. Ha prc. 2 noxagano pac[peAerreuue
ratrepeHnfi, BbIrIorIHeHHbIx o 4laQparue 27ll Arrr riuraKrlrrn NGC 1275, pqtn nnixerapnofi
ryManHocrlI NGC 7027 (coornercraewro 27 u 23 wsueperux) [6]. naxe Ha npuMepe crorrb
MaJIbIx art6opor MoxHo BI{A,erb, rITo paclpeEeleHr.re r{sMeperurfi ralarrrrn NGC l275 rpag
JII,I MoxHo Ha3Barb HopMtuIbHbIM, B To BpeMfl KaK u3MepeHl{ff rrrraHerapHofr ryuanuocu pac-
flpeAerleHbl HopMaJIbHo. Hago oruenarb, rrro u gexa6pe 1985 r., KorAa Harru na6lrcgermx no-
Ka3iuru cra.ucoo6pasHoe rtoflprlautle He[pepblBuoro crreKTpa rcflfreHr{.f, fftrpa rdraKTilKr{
NGC 1275, y B.M.JLororo reueperufr ne 6rlno.

Taxuna o6pasou, pac[peAefleHl{e l{sMepeHufi, 6nrsroe K HopMaJrbHor\ly, Koropoe Moxer
6urr o6yuosneHo cryqafiIrblMu rlpoqeccaMu, MoxHo lrpeEflonoxurb roJrbKo B cryqae n3Me-
peHru [oroKos s o6nacr[ Jrr{rur.r Hp. Paanuwrrfr nuE pacnpegenenufi Macc[BoB EIfl rroroKoB
s o6nacru gy6rera [OIII] u s o6racr[ rr]rHr{r.r Hp no3Boafler 3aloAo3ptrrb, rrro rrpr{rMHbr rre-
peMeHHocTl,r y Hr,rx pa3Hbre.

Anropu Bblpaxalor rny6oryro 6narogapuocrr B.M. Jlrcrouy 3a [pegocraBJreHue pe3yrrb-
ratos Ha6nrcEeuufi, E.A. Ilnrr,ropeHxo, B.T. Xoronerofi, JI.II. Ornarosofi - ga [oMorub rrpu
noA,roToBKe cTATbfi K [eqaTl{.
Hox6pr 1988 r.

JII4TEPATYPA

l, honik ^I. // Observational evidence of activity in galaxies: Proc. IAU Symp. N l2l lEd. E.Khachikian
et al. Dordrecht,1987. P. 159.

2. Mepxyao aa H. II,, Ilpxux H.II. I I Acryog:r.rgrxa. 1 98 3. T. 19, C, 245.
3, Meprcynoaa H.H,, Ifpoxurc H.II. ll Vlzs. Kpuru. acrpoeus. o6cepaaropnu. 1983. T. 68, C. 93.
4. Mepxynoaa H.H,, Ilpxurc H.H. llTau.l, xe. 1985. T. 71. C. 160.
5. MepxyaoeoH,lI., IlpoxurcII.H. llTam xe. 1989. T.8L,C. 124,
6, llpmtil B-ll{. Ourrrqecraf, rrepeMeHnocrb peHTreHoBcK[x ApofiHbrx 'u rgep rarraKTr{K: JInc. . , . u-pa

@us.-uar. uayx. M,, 19'16,244 c,
7, Mepxyaoaa ILil- ll I{sn, Kpur,r.. acrpo@us. <!6cepnaropuu. 1986. T, ?5. C. 175.
8. Meprcynoaa H.H,, Ilpxurc h{.il. ll Tav. xe. 1987. T. j7. C. l3S,
9. Meprcyaoea H.II., Merux Jl.fl., Ilpxurc II.H, | | Tav. xe. C. 144,

10. Mepxytoao H.II., Merax Jl.fl., Ilpxurc h{.il. ll Tau xe. 1988. T, j9. C. 133,
Ll, Ildce 8., Ipailapd ,4., ,lltceiluc P,, Pyc M., Cadyae E, ll Crzrucm.tecKue MeroIEr B oKcrepr.rMeHranlHofi

Qnsure, M,: AtolvruaAat, 1916. C, 30,
12, Uaerxoe A.H., Enaxeuauxoe B,A. ll tTpurcl,, gmtte rporpaMMbr grx rr,ruxpo3BM. M,: ouxaucn u (Ta -

rrrcrr{Ka, 1984. C, I 18.

yws24.7

HAEIIIOTEHI,I' HECKOJIbKI,IX BHETAJIAKTI4ItrECKI{X PA.qIOUCTOIIHHKOB
HA BONHAX B AflA[A3OHE 3-4MM

H.C. Hecrepor, tl.d. 3xxuexro, A.I. Kucnnror, A.B. JlarunoB, ll.f. Moucees

llpuregeuu nnorHocrI.I noroxoB or BocbMlr KoMrIaKTHbIx BHerarraKTlrqecKr{x paA[oxcrorrH11KoBt r3Me-
peHHbIe B oTAeJIbHbre MoMeHTLI BpeMeHL s 1973-1987 rr. Ha opIoft r{3 BoJrH B r.rxTepBaJre 3,3-4 rvru.
Y geyx BcnnecxoB 1983 u 1984 rr. B KBa3ape 3C 273 sasncuMocrr aMnJrr.rrytrbr or gluHu nonnrr r4 (],)
B rrHT€pBane tontt l-24 MM ItMeJra MaKcI{MyMEr s6naefl tr = 6 urvr. Oopruaz4 (},) na nonnai gtnnnee 8 r"ftr
xopouo onficblBaercf, B MoEeJIH agua6atauecru,r pacuaprrcqeroc.s o6naxa penrrrlBr{crcKgx qacrnrr, a Ha
tr ( 8 rvrrvr oHa nyque coorBercrByer MoAeJrH pensrfiBflcrcKoft crpyra, gneKTpoHbr B Koropoft ycKopeHbr
ygapuofi BorHof,r.

THE OBSERVATIONS OF SEVERAL EXTRAGALACTIC RADIO SOURCES AT 3_4 MM
WAVELENGTHS, 6y ,a/.s. Nesterov, IJ. Zinchenko, A.G. Kislyakov, A.v. Lapinov, I.G. Moiseev. The flux

densities from 8 compact extragalactic radio sources measured at several random moments in 1973-1987 are
presented. The observations were carried out on the 22-meter radio telescope of the Crimean Astrophysical
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Obsewatory at one of wavelengths in the,range from 3,3 to 4 mm. Amplitudes of two outbursts observed

in quasar 3C 273 in 1983 and in 1984 have dependence on wavelength,4 (I) with the maximum occured
close to 6 mm wavelength. The model of quasar variable component as adiabatically expanding cloud of
relativistic particles fits well the mentioned ,4 (I) shape at tr ) 8 mm, but the relativistic beam model with
electrons accelerated by shock fits,4 (I) better at tr ( 8 rnm.

flaparvrerpu [epeMeHHocru ,lsrryteuufi aKrr4BHbIx BHeraJIaKrI,tqecKI,Ix paMoI.IcroqHI,IKoB

AOBOnbHo Xopouo r,r3yqeHbr Ha caHrr.rMeTpoBbrx BoJrHax 6rarogapr ArII{reJIbHbIM (C 1965 r.)
Ha6[roAeHLrflM, BbIroJrHeHHbIM c aAeKBarHbrM [epeKpbITI4eM tro BpeMeHI,I Ha qacrorax 4,8;
8,0 u 14,5 f[u [l]. OAuarco Ha qacrorax Bbrure l5 flq ouryuraercfl flBHblfr HeAocraroK Ha-

6rrcp,arelrHr,rx AaHHbrx, xorfl HMeHHo oror Ar{a[a3ou (15-100 llq) upegcraBJlfiercff rlep-

0[eKTI,IBHbIM AJIA I.ICCIIeAOBaHL{fl [epeMeHHbrx I,I0ToqHI4KOB, TaK KaK B HeM HaIII'IHaIOT CKa3bI-

Barbcr aQQerrrr Malofr orrrrlqecKofi rorrIqlr [epeMeHHbrx KoMrIoHeHToB B aKTI,IBHIIx flApax

raJraKrr{K, Aa r,r caMr,rx EAep Henocpe[crBeHHo [2] . Ilooror'ly Aa)Ke eAr4HLIqHbIe LI3MepeHI,rs

rrnorHocrefr [oroKoB or BbrrueyKa3aHHbrx o6t,ercros B 4tlartasoHe 15-100 lfq npu o6beAll-

HeHlrr{ I{x c AaHHbrM[r Ha Apyrr4x qacrorax Moryr Aarb cyulecrBeHHo HoByIo I4I{+opMaqI'{}o

o Qu3llqecKl,Ix ycrloBl{trx B EA,pax TIIJIaKTI'IK I'I B I'Ix [epeMeuHblx KoMIIoHeHrax.

Ha$rrogenua raJraKrr,rKrr 3C 84 w KBa3apa 3C 213 Ha BorIHax B AI{a[a3oHe or 4 Ao 3,3 tt'tvr

(75-90 IIU) rponoAllnrcb HaMLI 3rLI3opJ.rIecKI,I c 1973 t. flpr rloMoulu 22-uerponoro
paAl,rorerrecKorra KpbrMcKofr acrpoQfl3uqecKofr o6cepBaroplIu AH CCCP. B 1987 r. B cBtr3l{

c TIoBbIIueHI.IeM IIyBcTBI,ITeJIbHocTI,l [pI,IMEHflBIUETOCff IIPI,IEMHI,IKA CIIUCOK HA6IIOAAEMblx

o6beKroB 6ru pacurupeu,
flnornocru [oroKoB or r{crorrHr,rKoB r.r3MepflJrrrcb c floMoulbro cyfleprerepoMHHoro Mo-

[yflrq11ouHoro [p]IeMHHKa, pa3paboraHHoro I{ Ll3roroBrleHuoro B llucruryre [pI'IKlaAHoi

Qu:turcu AH CCCP Arrs c[eKTpaJrbubrx Ha6nrc,qeHl{i MoneKynfipHblx luur.ri B Arara3oHe
2,61-4 rqv. flpueuulrr nocrosHHo coBeprueHcrBoBaJrcfl, flosroMy ero qyBcrBl,ITerlbHocrb

r,r3MeuflJracb ox 0,2 K a nepang MoMeHrbr ua6rrogeHlrfi Ao 0,05 K s Ha6[toAeHI,IEx flocJle

1985 r., KorAa cMecr.{TeJrb r{ nepBbre KacKaAbr ycwrure-;rfl flpoMexyror{gofi qacrorlr craln
oxJraxAarbcfl lo 20 K c rroMorrlbro ycraHoBKlr 3aMKHyroro uLIKrIa. Illynaonaa reMleparypa
paA,r{oMerpa cralla cocraBnsrr 400-500 K, noroca rrpolrycKaHl{a - I IIq. Cocras u rlapa'

Merpbr ero B [ocrreAHeM Bapr4aHre oucaubr o [3] , Yrnoaoe pa3pe[reHue PT-22 Ha yKa3aH-

Hbtx BoJIHax COCTaBJTflJIO [pI,IMepHO 40f '.
Aurenur,re reMfleparypbr r43[fleHr.rs or ncroqHr4KoB Ll3Mepsr]Icb I43BecrHbIMI{ B paEl'ro-

acrpogoMll,I MeroAaMLI ON-ON unr ON-OFF. B rvreroAe ON-ON oflpeAeflflIlacb pa3Hocrb

MexAy cpe[Hr{Mr,r 3HaqeHr.{sMr{ arrreHHbrx reMflepaTyp IIpI,t coflpoBoxEeHl'Il{ IICTOqHI'IKa B Te-

qeu[e 20-100 c sHarlare raK Ha3brBaeMbrM ocHoBHbIM, 3areM orIopHbIM DIaBHbIMI'I Jlellecr-

KaMr,r A,[arpaMM Ha[paBIIeHHocrI{ PT-22, Qopnrupyroufr.rMllctr trpu 4,IarpaMMHofi tvtoAyntUull

MexAy pa3Jrr4qHbrMr,r HanpaBIIeHr{fMr,1, pa3HeCeHHbIMIt B a3LIMyTilJIbHoM HaIIpaBIIeHI4I'I Ha 8'.

B pesyntrare MoAyJrflrlr&{ ocyqecrBnffnacr $unrrpaqr.ra Qnyrryaqufi nsnyueul,Ifl arMocOepbl

3enang. flpn ucnonrsoBaHr,M MeroAa ON-OFF aHreHHa orBoA,I4JIacb or I,IcroqHI'IKa Ha coceA-

Hroro roqKy Qoua. OueruAHo, qro nepnnfr cnoco6 AaBarI B 2 pasa nyuutee oruolxeHl{e cI{rHaJIa

K tuyMy, TaK KaK CHrHaIr oT r.rcToqHr,IKa npll 3ToM yABaI'IBaIICfl IIO CpaBHeHI',IIO C MeTOAOM

ON-OFF.
Auregnrre reMfleparypbr r,rcflpaBrlffrurcb 3a rIoHouIeHI,Ie a atrvrocQepe 3eMrI'I, Koropoe

orrpeAeJrgrrocb MeroAoM pa3pe3oB. B raqecrse rcarubpoeouHblx I,IcroqHI'IKoB AIfl ganruefi-

IIIero fiepecqera aHTeHHbrx TeMrleparyp B IurorHocr[ rloroKoB Ha6nIoAanI,Icb rutauerlr l0nu-
rep u CirypH, A1rs Koropbrx 6r,uru npuxarbr ffpKocrnble reMrleparyprr 180 n 140 K coor-

,.irrr.rno'[ ]. 3$$erir"ru, ruroulaw PT-i2 cocraBJrflJra - 100 rur2 B 3eur.rre (orccrpa-

[olprpoBaHHoe suauenue) [r yMeubuaJrocb Ao 30 rvr2 na 3eHI{THoM paccroflHlll{ - 60o . 3asu-

cr,rMocrb erpoercrr.raHoir uoulaAl.l or 3eHr,rrHoro paccroEHltfl fII,ITr,IBaJIacb rlpll flepecqere

aHTeHHbrx reM[epaTyp B IIJIOTHOCTLI TIOTOKOB.

Haaegenr.re Ha Hcror{Ht{K ocyulecrBJrflnocb c yqeroM cllcreMarl,Iqecrcux ou-ul6orc HaBeAeHI'Irl

PT-22 cornacHo Merog,r,rKe, r,r3rroxeHHofi n [5]. To.IHocrr ycraHoBKI{ aHreHI{bI Ha 3aAaHHbIe
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oH 47t
3C 2'13

1916,414
r97 6,657
t97 6,668
197 6,7 0t
1983,i14
1 98 3,1 36
t9'13,665
197 6,362
198 3,101
1 98 3,1s 3
1984,362
198s,332

3,97
3,9'.1

3,41
3,97
3,39
3,39
3,87
3,96
3,4
3,4
3,41
3,54

t986,142
1 986,786
1987,400
1987,422
1987,510
198'.1 ,520
t987,526
t987,s32
t987,s20
1987,s32
1987,518

3lr3
28t2
25t3
25+3

48,0r 1,9
3,3r 1,0

24,7 t3,2 3C 279
27,3*1,0 NRAO 530
25,012,5 2145+067
25,2x2,5 CTA 102
52,213,2 3C 454.3
22,7 10,6

3,54 10,71 1,3
3,54 18,2t2,2
3,54 24,2!2,3
3,52 21,0r0,8
3,55 15,1r 1,8
3,32 14,9 r 0,5
3,32 7,3t0,7
3,32 4,5 r0,7
3,32 6,010,3
3,32 1,2t0,2
3,32 7,0t 0,6

KoopEI{HaTbI KoHTpon}IpoBaIIacb rlo Ha6[IoAeH[8M clrrlbubrx r{cToqHr.IKoB, BKrrorraBuJux
3C84u3C273.

llpnueuraurnfrcr paguotr,terp [pegHa3Haqiuca Erra cneKrpubHbrx H3Mepetuir,u cpe11flr.
rlpl'IHuMaBruaacfl rlpl{eMHI{KoM EIII,IHa BoJrHbr cr{rHafla u3MeHsrracb B rlpeEerrax or 3,3 go
4 MM g 3aBI{cI{MocrI,I or roro, KaKofi I{croqHI,IK MoneKyflflpHbrx nr,IHLIfi Ha6lroAalcs geno-
cpeAcTBeHHo IIepeE KoM[aKrHbIM BHeraIIaKrrrqecKI{M o6aeKrorvr. B Ta6III,Iqe [puBeAeHbr pe-
3yrlbrarbl na6nrogennfi lIcrorIHI,IKoB, Ha3Bauu.tr Koropbx Aaubr B nepaofi rcononre, anoxu
na6nrogennfi - ao oropofi, cpegHfls perucrpr.rpyewafr. rgrtn:aa BoJrHbr - a rperlefi, a 1grorHo-
cTI{ [oToKoB, ycpeAHeHHbIe 3a rIHTepBdn [pLIMepHo B HeAeJIro, BMecre co cpeAHeKBaApaTru-
Hrurau ourr6KaMI,I LI3MepeH[i Aaubr B qerBeprofi KorroHre. flpunrre usr*,reperufi . rai6n1411e
[oKa3blBalor HecoMHeHHyIo nepeMeHHocrb ]r3rrygeHr.tfl o6orx HcrorrHuKoB - 3C 84 u3C273,
Hercoropoe r.I3MeHeH[e Alrr,rHbr Borrubr H3Mepenr{fi or orroxfi K grroxe He r{rpaer cyulecrBeHHofi
pollu, TaK KaK crIeKTpbI ua6lrcga.uullxca llcroqur.rKoB B MrrrlruMerpoBoM Er{ana3oge rrno-
cKI{e, T.e. IIoroKlI cla6o sasucar or AJIIIHrI BorIHbr. 06 groM xe cB}IgererlbcrBypr pe3yrrbra-
rrr na6nrcAerutfi rcrasapa 3C 273 B1r,usu MoMeHra 1987,5,KorEa BorrHbr na6nrogeHrafi paBHf,-
nucr 3,55 u 3,32 v.v., a rurorHocrr.r [oroKoB rlpaKTnqecKll coBrraAilrr[,

Ha puc. I noragaHrr r,apua:u;:ztu papou3nyqeHr{fl KBa3apa 3C 273 B r.rHrepBaJre Arr.rgBoJrH24-lJ MM, rlporcxoExBllu{e a 1980-1986 rr. Prcynorc cocraBrreH c [plBleqeHueM EaHHbrx
nz l6l_HaBorrHax24; l3,5u8,2vrv,uuz[7-9] HaBorrHax 13,5;3,i5 r.r l,l uu,araKxe
ns [10] na ]. = 8,2 ulr. Buguo, rrro B ns[)Arenn]r KBasapa s 1980-1984 rr. npolrcxoIrrrwr
BclrJlecKll c .Iaororoft oALrH BcIIlecK B roE c rrocroaHHo yBerruquBaroulefica auulurygofr.
B 1984 r. BcrrrrecK npor.r3oue[ He a "Saee" c npegugyulr{Mr{: ecJr}r B Tpr,r [peADrAyr.qnx
roEa MaKcHMyMbI Aocrllraltficb ocexbro, ro s 1984 r. MaKcr{MyM Hacryrrun secHofi. C rrrarc-
cI'IMyMoM BcIUrecKa Ha BorIHe 8,2 r"ru coBrlarlu HaIIu u3MepeHr.tf, B vrae 1984 r. Ha BoJrHe
3,4 vt:oz (ouoxa 1984,362, cu. ra6nnqy). flocne sroro BcrrlecKa rroroKu or KBa3apa Ha Bcex
BoJrHax craln 6rrcrpo nagarb u Eocrllrnfi s 1986 r. MrIHlrM:lIIbHbD( Berr[qr.rH, rroqrg coBna-
AaBrrrux c na6nrogaaruurvuc.s B [peAbrAyuleM auaJroruqHoM M[rHuMyMe 1979 r., uo xpafixefi
Mepe Ha 13,5 u 8,2 uu [11] .

.fiaHurte Ha puc. 1 ne nosson.Elor [pocrreErrb oBorrK)ql{Io BcrurecKoB 1983 u 1984 rr.
B Eeriulru( I,I3'3a HeEocraroqHo rlacrblx na6nrogeHufi Ha KoporKI,D( BoJrHax,.Ho rlo HI{M Moxgo
rlocrpol{rb 3aBI{c}IMocrD nnoruocrefi rloroKoB or qacrorbr B Mr{Hr{MyMe 1986 r. - cleKTp
I'r3llyqeHl'rfl cnorofiHoro KoM[oHeHTa, a raKxe aHarlomqrlDle 3aBl{c}IMocr}r aMrrrII,ITyAbI BcIuIe-
cKoB, r.e' flpeBblureHufl MaKcLIMarIbHofi acruecxoaofr cocrasnaroulefi Hag cnoxoftubrM ypoB-
neu. 3rn cneKTpbr HaHe@Hbr Hap$c.Z.

Prc. 2 norcagblBaer, rITo B paccMarpuBaeMoM r{HTepBiure r,onu l,l-24 MM c yMegbrueHrreM
rIacToTbI aM[[I'ITyAbr BCIUIeCKOB BHaqaJIe Bo3pacraloT, EocTLITaIOT rrlilpoKoro MaKcI{MyMa
s6rIlastl flpr.rMepno 50 IIq (6 r"rr.a), a 3areM, Harrr.rnafl c qacrorbr -ajrrq (L=g,5 rr,lvr),
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3C 27J Pnc. 1. 3asncr.rMocrr flnorHocrefi rloroKoB or
KBa3apa 3C 273 Ha Ml{rlfllrMerpoBblx BonHax
B 1980-1986 m.
I - Earurre ug [6], 2 - a1,8], 3 - [9, lO]

Plrc. 2. Cnerrpbl I{3rIyqeHI{t cnoKolfuoro KoM-
noHeHra KBa3apa 3C 273 (rpectLIKLI u txrplD(-
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r.I3MeHflrorcfl corllacHo 3aKoHoMepHocrtl A -f , r$e a = fl. Tarcoe [oBeAeHI,Ie aM[JII,ITyAbI

BCrUrecKoB KaqecTBeHHo cooTBeTcTByeT MOAerrr,I [epeMeHHblx KoMTIOHeHTOB B tEpax rarlaK-

rnr< [12] . B oroi Mogenu BcrurecKr.r pa3Br,rBarorcrl B peJlflrl,IB]Icrcrcofi crpye n Ia3MbI, HatrpaB-

neHHofr [oA MaIIrIM yrnoM K nyqy 3peHLIfl, B pe3ynbrare fipoxoxAeH1Ifl tro Hefi ygapHofr

BqJIHbI. Bonna ycrcop.fier 3rreKTpoubr B crpye [o peJrffTI,IBI,IcrcKI4x oHeprufi, rITo Bblpaxaerctr

B [O.f,BJreHIII{ BCrUreCKa }r 3aTyxaHr.tll ero flocfle upoxox,qeHl'Ifl BoJIHbI B pe3y[bTaTe a5yra6a'

rr,rqecKr,rx ta c[HxporpoHHbrx rrorepb SHeprrui grIeKrpoHaMI,I. OAuarco yracaH]Ie BcIrIIecKoB

Ha qacrorHofr IIIK:IIIe B KBa3ape 3C 273 [po]IcxoAI,UIo cyqecrBeuHo 6ucrpee, qeM rtpeEcKa'

3brBaercff B Mogerr[ [12] . Couacuo efi s Hr.r3Koqacroruofi qactu c[eKrpa AorIxHa sa6nro-

garbca 3aBr,icrdMocrb A -f 0'6 
, a n geftcrnurerlbHocrl,I Ha6[IoEaercfl A -f' .

C 4pyrofi cropoHbr, HarraJrbHaff $aaa o6or.rx Bc[rIecKoB B KBa3ape 3C 273 [por]rBopeql'Ir
Mogerrlr, npeEloxeHHo[ IIIKloscxlIM LI noApo6uo onucasnofr, HalpI'IMep, u [13] ' B nefi

BcrulecKlt [por,rcxo[,flT BcrleA,crBr{e au6pocor I{3 aKTI,IBHbIx flEep rarIaKT}IK o6naKoB peflff-

Tr,rBr,IcrcKofi rula3Mbr c BMopoxeHHr,rM MaTHI,ITHrIM IIoJIeM, Koropble, pacurlpflf,cb I,I BbIcBe-

I{I,IBaffcb, Ao[xHbI AaBaTb BECb KOMIIJICKC HA6NIOAAEMbIX BO BPEMfl BCIUIECKOB SBJIEH}II.

flpualerarerbuocrb gToi Mogerru 3aKJrroqaercff B ToM, qro rrpu Ha6rrrc[,eHufx Mero[oM pa-

gr.ror.rnrepdtepoMerpr.rr{ co cBepxEIr{HHbrMI,I 6agavu AeficrBI,ITe[bHo B]IAHbI LBuxyultlecfl
or flAep KoMnaKTHbre KoM[oHeHTbr. Cornacuo [2], cuerrpanrurtfi uugerc BclrlrecKoBoi
KoMrroHeHrbr B oflT]rqecKra ronrofi rracr[r B cpeEHeM paBen -0,2, rITo coorBercrByer crteK'
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TpaJrbHoMy LtHEeKcy 3Heprer[r{ecKoro paclpeEeJreHr.tfl sneKTpoHoB ,I = 1,4. Torga, couracHo
[13] , artrnnuryEa BclaecKoB AorrxHa 3aBr,rcerb or qacrorbr c rroKa3areJreu a = tl, nocroflH-
HbIM Ha nceft .Iacroruofi rurcale. Ouenu4uo, qro rorlbKo Hlr3KoqacrorHafl qacrb 3aBr,rcllMocrr.t
,4 (\) ua pwc.2 y o6o[x scruecKoB xoporxo coorBercrByror 3roMy 3HaqeHuro e.

Taruu o6paaou, MbI rIoKa3aJII{, rITo Ha Qase paaaurwr. o6a BcrurecKa, Ha6nroAaBuruecfl
s 1983 u 1984 rr. y KBa3apa3C273, Jlyque orlrcbrBarorcn c noMorrlbro MoAerr[ [12] , a ua

$ase yracaru.Ifl oHtt nyque coorBercrByror MoAen[ [13] . Io-aqr.rMoMy, rrfruero cornacgs
c ua6rroganruefics aas[c[Nrocrrro .4 (].) rrroxno go6rrnca, ecJru cqr.rrarb, rrro pa3Br,rrr,re Bcrue-
cKoBoro KoMroHeHra B MoAeJILI ll2) na Qase ero yracaur,rff rpoucxoArdr uo cqenapuro [13] .

c gpyrofi cropoHbr B MoAeJrr,r [13] rraonuanr,rBo rrpeAflonaraeTcfl, rrTo Mbr Br,r,qr{M o6narca ruaa-
MbI, BbI3bIBaIou[e BcrtJIecKI,I, B MoMeHT I,Ix 3apoxAeHfifl, T.e. oecrcoHequo MaTIbIMLI no o6r,e-
My, rITo flBIIfleTcfl MaTeMaTl,tqecrcofi ngealueaqltefr xereuna. Hercoropax uogNsttrcaqua orofi
MoAeJIII Ha HaqaJIbHbIx sraflax cuoco6ua, Bo3MoxHo, ycrpaHr.rrb HecoorBercrBue MexAy npeg-
cxasrtsaer4ofi erc u ua6lrogaerrrofi 3aBucr4Mocrbro ,  (I) Ha HaqaJrbHoit crary pa3Br,rrr,r,
B CIUIe CKOB BO B HeraIIaK TI{qe CKI4X paEUOUCTOT{Hr4K aX.

Hox6pr 1988 r.
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METOAI4KA n3MEpEHI,I.fl MAIHI,ITHbX IIOnEIA 3BE3A
rIO BOTOPOIHbIM IIVIHI4frNI C TIOMOI(BM ABYXJIYqEBOTO IOIIflPHMETPA

C AKYCTOOTITI,IqECKI,IM MO,ITYJI'TOPOM

B. Baficcl , B.[I. MaaalryrueuKo, H.M. IllaxoscKoft

Onucaua MeroAI'IKa x aflnaparypa, npeAHa3HaqeHHas An, r{3MepeHr.r.E MarHurHrrx nonefi no BoAopo[-
HbIM JrI'IHI'I.EM. 3ta rvreroAlra ocHoBaHa Ha lr3MepeHr.rrr KpyroBofi nofitrpl,r3aUr,rx B nl,/|Hilil.fIB c noMou{bK)
AByxnyqeBoro nonflpxMerpa, fiMelouero ABa r.r3Mepr,rrerrbHbrx KaHaJra, pa6o.rarcu1rx n pexr.inae cuera eo-
ToHoB' I'I KoHTponbHoro KalHzula. Bo scex KaHaJIax cBeT npoxoAtlT rrepe3 cooTBercrByroullte rrJreqfl cocTaB-
Horo aKycToorrrl{qecKoro (Qoroynpyroro) rvogynaropa, aos6yxgaerr,toro oAHr{M ,r TeM xe n[€3orBap-
IIeM I{ MoAynl{pyK,Iqero Qopuy nolapr.r3allfil,t c qacroroft 35 xIq, Clrnraa KoHTponBHoro KaHaJra rlcnonr-
3yercs An.s KoMMyratrlt[ cqerMKoB I{MnynbcoB OgY u:rrepureJrbHbrx KaHiuroB g Nls aBToMarlqecKoft
perynlrpoBKl.r aMruILITyAbI Moaynrqfilr. B usrrepnreruubrx KaHalax ycraHoBneHrr uHrepeepeuqlronuue
Srlrrprt c norocofi nponycr<aHll.s 6 A, xotopyro MoxHo cMerqarr rro cneKTpy nyrerur Haxnoua ennrrpa.
Cucrcua perficrpauuu cocrLIXoBaHa c noxalrHofi cer:rp 9BM. flpuregeurr peryr"rut", npo6Hrri ua6rro-
Aeunfi r"ralatururrx uoneft 4 Ao-saeag, a TaKxe u[pokonoJrocHrrx r.rsruepeHuft *pyroroft noil'Ipusa\sn

! Beucxa-s o6cepraropulr, Arcrpax.
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[onfipa AM Her. CparueHze gTr{x pe3yn},TaToB c l,rMeIouIt4M!.Ic, AaHHbIMl.{ noKa3blBaeT, qTo Hallla MeToAll-

Ka r{ anrrapaTypa no3BoJrreT nonyqaTb Ha[exHbre I{3MepeH[r, MarH[THbIx noneit nop.f,[xa 500-1000 fc
y gseal go 7-8 BeJrr,rwrHr,r fi txlrpoKorronocubre [3MepeHIu KpyroBoft flon.spll3aufifi cna6rrx ssesA.

THE STELLAR MAGNETIC FIELD MEASUREMENTS AT HYDROGEN LINES V'rITH THE
DOUBLE-BEAMS POLARIMETERWITH PHOTOELASTIC MODULATOR, by ht. l4leiss, V.P. Malanushen-

ko and N.M. Shakhovskoy. The method and equipment for the magnetic field measurements at hydrogen

lines are described. This method is based on the measurements of circular polarization in the wings of i/p
line with two-beams polarimeter which has two main channels operated in photoncounts mode and control
channel. In all channels the light pass through connected arms of photoelastic modulator excited by the

same piezoquartz element and operating at the frequency 35 Kcs. Signal from control channel used for
commutation of the counters in maia channels and for the automatic regulating of the modulating ampli-
tude. In both main channels the narrow-band interference filters are setting; their pass bands about 6 A
may be shifted by inclination of filters. The registration system is based at the local computer network.
The rezults of testing magnetic field observations for 4 Ap-slas are presented together with wide-band

observations of circular polar2ation for polar AM Her. Tfie comparison of this results with the known
data shows that our rn"ihod and equipment are able to performe the reliable measurments of magnetic

field about 500-1000 Gauss for the stars as faint as 7-8 mag and wide-band measurements of circular
polarization for the more faint stars'

1. BseAem{e

OAHo rag KpylHeirxux ,qocrr,rxeHrlfi coBpeMeHHoft acrpoOIa3I,IKLI - BbIflcHeHUe BaxHefiIxefr

poJII4 MarH[THoro rroJrf B KocMr{qecKI,Ix flpoueccax. IloAaBfltrrculafl rlacTb MaTepI4u Bo Bce-

rreHHofi cyulecrByer e Qopvre [rra3Mbr, [oBeAeHI,Ie Koropofi B 3HaqllrerlbHoff Mepe KoHrpo-

nupyerctr MarHrlTHbrM [oJIeM. Marur.rrHoe [oJIe I,Irpaer LIcKJIIoqI4TerIbHo BaxHyIo ponb KaK

Ha KJrroqeBbrx gTarlax oBorrrcUr.Ir.I 3Be3A - rax Soptnlupouauvtt trlrll KoJIJIa[ca - TaK I'I B aKTI4B-

Hbrx flpoqeccax Ha [oBepxHocTr{ 3Be3A u B }Ix oKpecrHocrsx. flosroMy TpyAHo flepeolleHl4rb

3HarleHr{e Ha6[roAarenbHbrx AaHHbrx o MarHlrrublx rtoJlax B arMoc$epax 3Be3[ A]Ifl perueHllff

KOpeHHbrx [po6JIeM Qttsurn I4 3Borlrcul,Il{ 3Be3A.

Hecrraorp" Ha ro, qro rrepBble flpflMbre r.I3MepeHI,Ifl MarHI,ITHbIx flonefi 3Be3A 6rIrtr'I sbrnor-

Hegbr Ee6KoKoM [1] 6onee 40 Jrer Ha3aA (a ttaruururte rIoJIs Ha CorHue l{3MepflIorcfl yxe
6onee 70 [er), Ha6[rcAareJrbHbre AaHHbre o 3Be3AHbIx MarHLITHr,Ix floflflx ocrarcTcff Eocra-

rotrHo cKygHrlvrr. Halr6o[ee flonHbrfi Kararror r43MepeHl,Ifi MarHI,IrHbIx nolefr [2] BKrlloqaer

oKorro 750 sae:4, r.r3 Koropbrx rolrr,Ko y 180 ygalocb HaAexHo I,I3MepI,ITb I,IJII'IoueHllTbMar-

Hr,rrHoe [one. 3To floJroxeHr,re eue ycttoxHflerctr TeM, qro Ha6rlo[aeMble MaruurHble fioflfl
3Be3A, KaK rrpaBurro, [epeMeHHbr r{ E,II.fl Ha[exHoro oflpe[erleHItff ]Ix flapaMerpoB rpe6ylorc,
cpaBHr,rTeIIr,Ho Arrr,ITeJrbHbre pffAbr oEHopoAHbIx Ha6[IoAeHI,Ifi. I4nrercquxctr xe AaHHbIx EBHo

HeAocTaTor{Ho Errff pe[reHufl MHorEx IIpo6JIeM, cBtr3aHHblx c flpoucxox[eHl{eM, crpyKTypofi
r,r 3Borrrcur4efi MarHrarHbrx florteft 3Be3A 14 e L4x BJII,IflHI,IeM ua $nsuuecrclle flpoueccbl BHyrpI4

r{ BHe 3Be3[. Iloerorvry nrc6oe floflorrHeHr{e 6aura ua6nrcAareJlbHblx AaHHbIx o MarHI'ITHbIx

IIoJlf,x 3Be3A rBrlffercfl oqeHb BaxHbIM I',I UeHHbIM.

EoJlr,rul,Incrso cyxlecTByrcrq]rx AaHHbrx o MarHI,IrHbIx Ilofiflx 3Be3A fionyqeHo Knaccl{qe-

cKr,rM MeroAoM, ocHoBbr Koroporo 3aJroxrar Ee6ror [],3], - no $ororpa$uqecKl'tMI'I3Me-
peHr.rflM 3eeMaHoBcKoro c[Bu;a y3Kr,rx rr,IHnfr floruouleHfit (rnaauurr o6pa3oM MerannoB)

B crleKTpax, cgflT6rx c [oIIgpr,r3aI{I{oHHbIM aHanlz3aTopoM. STOT MeToA [o3BonfleT Hellocpetr-

crBeHHo lr3MepflTb o$Serrlreuoe 3HaqeHlre trpo[onbHoro florlfl Ha E]IcKe 3Be3AbI I'I He rpe-

6yer cneuaanbHoi Karr,r6poBKr,r. OAHaKo oH Moxer 6utn ycneurHo rIpItMeHeH rorlbKo EIfl
3Be3A c y3KIlMr,r lra*fifll.rrtt (rualutttluusini), B ocHoBHoM B lrHTepBane crIeKTpaJIbHbIx Krlac-

coB, rAe Jru1l4t4 MeraJrJIoB AocraroqHo MHoroq[creHnbl, Ho He cTIPIIuKoM 6neuprpymrcr'
(anesgu or rIo3AHI,tx B Ao F). Kpoue roro, Merop, rpe6yer [pl,IMeHeHI,Ifl BbIcoKI'Ix fficllep-

cufi, Koropbre Moryr 6rrrr nonyreHbr roJrbKo Ha KyAe-c[eKrporpa$ax 6onrumx rerlecKorloB

Anfl orHocr,rrerrbHo fipKr,rx 3Be3E. Xorfl B nocJIeI(HI,Ie rogbl IIp[MeHeH]'Ie IIaHopaMHbIx BbIcoKo-
I{yBcTB],ITeJIbHbIx cBeToapI,IeMHI,IKOB fi PA3B:,1rT],1rE METOIOB O6PA6OTKH I{ AHAIII43A CITEKTPOB

rro3BoJrr.rlo pacufipr{rb BO3MoXHoC'II,I MeTo[a, BCe xe orpaHI,IrIeHI,If Ha IIIIpI'IHI'I flUPluir U

c[eKTpiIJIbHble KJIaCCbI 3Be3A rIOKa eUIe ocralorc-E.

Yw{rrrsaa gr11 orpaHr,tqentrs,, B [ocJIeEHue 15-20 JIer npeAloxeHo HecKorlbKo HoBbIx Me-
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To[oB LI3Mepeuufl. LUrul oueHKI,I MarHr,rrHbrx floltefr 3Be3[. OAHII r.r3 HI,Ix 6asrapyrorcn Ha rugpo-
KorolocHbrx r,r3MepeHr4flx rcpyronofi u luHefruofr ilol1,flpk1,3,at\rru [4, 5] u o6uqHo Aaror Ha-

EexHbIe pe3ynbrarbl roJIbKo Mfl cBepx1tJrbHbrx norefr, Koropbre uoryr ua6urcAarbcfl y Bbr-
poxAeHHblx KoMIlaKrHbIx o6-bercros L 6eti'lx KapJlI,IKoB u ueirpouur,rx 3Be3A. .{pyrue nae-
ToAbI oclloBaHbl Ha cpaBHeHI4I,I rxrlpr.IH tnuurt, c paaruuuoi qyBcrBr.rrenbHocrbro K MarHur-
HoMy rloflrc !t rIo3BoJIflruT oueHI,ITb MaKcr.rMaJrbHyrc a6colrorHyro HanpflxeHHocrb (uo ne
Ha[paBrleH]re) vaftutruoro noJIrI Ha AI,IcKe 3Be3Abr t6-8] . flo-olr4lrrvrorvry, flpr,rMeHeu].re
3TI4x MeroAoa oco6eHHo BbIfoAHo AJI' 3Be3A co cloNuofr crpyrcrypoll IIoJIfl, rroKaJrr,r3oBaH-
HOrO B OT.qeJIbHbrX rIfiTHaX pasluuuofr [orrfpHocrr,r, lrfl Koropbrx [pyrue Meropbr He ,qaror
I1oIOXI{TeI bHLIX pesyJ] braroB.

Oguuna I,I3 Hal,I6onee [epcrIeKTI,IBHbrx Mero[oB, cyulecrBeHuo pacurrparcxrr,rM Bo3Mox-
HocTI,I I'l3MepeHI,Ifl MarHI,ITnr,rx nolei 3Be3A, ffBrIfleTcff B[epBbre rrpeEJloxeHHlrfr 3u4Netorvr,
Ilengcrpurol'I IE Eoppa [9-11] MeroA. ocHosaHubrfr ua QoroerexrpraqecKrx r{3Mepeguffx
rcpyronor'r flonflpu3alIuu B Kpblrlbffx BoAopoAHbrx (ulu relueaux) tuuuir, co:gaoaeruofi
aQSexrorvr 3eevaHa. I4g-sa 6orruori ruupuuu BoAopoAHbrx nr,rHr.rfr oH ue rpe6yer nnco-
Koro cneKrpaJlbHoro pa3peueHl,Ifl H Moxer 6r,rrr peaau{oBaH flptr noMorrlr{ uurep$epeu-
ur,roHHbrx Snnrrpoo c nonocofr flpoflycKaH]rfl flop.fiAKa 5-10 A, ueHrprrpoBaHHbrx Ha
KpbrJrb.rrx coorBercrByroultu nunufr. onrrr ua6rp4eHufr Eoppa, Ileugcrpnra v yx corypA-
III{KOB [oKa3blBaer, qro npu [clorrb3oBaHl,I]I TerlecKoloe l-1 ,5 M oror MeroA He ycry[aer
B roqHocrlr I4 npoHl,Illarcuell cnoco6Hocrll KJraccr4rrecKoMy MeroAy Be6rcora r,r B To xe
BpeM.flll cuo6ogeu or orpaHl{qeHuit ua uupuur,r luru.ri u cneKTpaJrbHbre Knaccbr 3Be3A.

Karc noxasanr.r 6oppa u rleugcrpur Il 1] , aaxe Erfl 3Be3A, xopouo r.r3weHHbrx Sororpa-
Suuecrcuvt MeroAoM, llx Merog Aaer [pnHur4n[aJrbHo HoBr,re pe3ynbrarbr. .flefrcrnurelrno,
I{3BecrHo, qro y MarHl4ruux AO-sees;1 ua6rrogaercf HeoAHopoAHocTb B pacflpe[eneHr.rr,r MHo-
rl4x 3rIeMeHToB no [oBepxHocrl,I 3Be3Abr. flo:rorvry pe3ynbrarbr trevepeuui varuururrx noaefi
IIO JMHIIffM 3TI,IX 3TIeMeHTOB OTpaXarcT He TOIIbKO pa0npeAeneHr4e no [oBepxHocTll MarHI,rT-
l{oro IIoJIfl, uo u ocooeuHocrll B pacnpeAeneHuu sTux grreMeHToB (n ocuonuou rrlerallon) .

Bogopo4 xe B orJll{que or MeraJIJroB pacflpetrefleH paBuoMepHo, r{ MarHr,rrHbre rroJr.fl, Hai4eu-
HbIe no BoAopogHbIM Il4HvItl,a, nyque orpaxaror o6urze xapaKTepr,rcrr,rKr,r MarHr.rrHoro rloJrfl
3Be3AbI B IIenoM. Kax norcagauo n [11, 12] , xprarue tr3MeHeHr,rfl npoAonbHoro noJrfi, floJry-
qeHHbre I1o Bo,qopoAHbrM rrr.rHr4.fiM, KaK flpaBr,rfio, coAepxar rorrbKo nepByro rapMoHr.rKy
flepfioAa BpauIeHI'Ifl 3Be3AbI, coorBeTcTByIoUyIo AI'I[onbHoMy floflrc, B To BpeMff KaK aHa-
JIorlIqHr,Ie KpI,IBbIe no rIrHlIflM MeTaJIJIoB (SororpaQuvecrcr.re) oorrquo r,rMercT 6olee clox-
ur,Ili xaparcrep. i{s-sa 3roro reoMerpr{qecKr,re xapaKrepr.rcrurcu o6rqero (4unonruoro) nonn
3Be3AbI - yror HaKJIoHa ocI,I BpauleHr,rfl K nyqy 3peHr,tfl i r yron MexAy ocbro Er4[onfl ],r ocbro
Bpau{eHr,rfl B - uau6onee yBepeHHo o[peAenffrorcfl ]rMeHHo IIo BoAopoAHbrM Jrr,rHr,tffM.

2. Ocnonuue r:pe6orarur K MeroAHKe r{ afl[aparype

Kpyroaar r'ollfrpu3a\ufi. B KpLIJre nogopognori nunLlinpu 3aAaHHoM 3HarreHr,ru o6Qercrraa-
HOrO MaTHI,ITHOTO nonfl 3aBLICI,IT OT tUI{pI,IHbI ]roilonb3yeMoro cneKTpaJIbHOrO [HTepBana A].
I4 or rpaAI,IeHTa I,IHTeHcLlBHocrr,I B gaunofi ToqKe KoHTypa nuHLrLt. IIpu Atr MHoro MeHbIrreM
ronuofi rrrt.rp]rHbr JrrzHr,rur creneHr rcpyroeoi tronfiprt3arlulr 6yger panHa

p" = (6hH)(1/I()\) (dlld)\), (1)

r.qe /(tr) - Kouryp crreKrpitrrbHofi tnuuu, a

6 tr, = 4,67'lcl-r 3g),21l,
(2)

- 3eeMaHoBctcttli cgolrr o-KoMIIoHeHrbr Ifi4ut4u c Sarcroporvr JIaH4e g u ;riruuoir aonurr ).(A)
B rpoAoJrbHoM MarHr,rrHoM rone HarpflxeHHocrbrc I1,, (fc). lnx tuuuu IIB (tr = 4g61 A,
8E i) rraul{MeeM

P c = t,r . t1-s l@r/d)\) I tl H tt. (3)
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IIpr cnerrpzrrrbHoM HHrepBane AL, cpaarurvroM c rurplrHofi nltHlur, $arcrop (dlld)\) lI
3aBr,tcrrr KaK or Sopr',ru lronocbl [poflycKaHllf, I{cflorlb3yeMoro Qulrrpa, TaK I{ or npoQrura

ilHntnt4 B cfleKrpe 3Be3Abr. Cornacuo Il l] , upu ucflorrb3oBaHlru unrepQeperqr.rouuoro Qulr-
rpa c ronyunpr.ruou 5 Atrlls \LtHLtr4 Hp (dlldl\) lI = 0,07 ,4' 1 

, r.r uo (3) flonflaeM

pc=7,7.10-7Hil; H|*l,3.l0apr(%), (4)

T.e. MarHlrrHoMy rlonrc a 1 xlc coorBercrByer norlfipl{3aul{u 0,077Vo. Orcroga 3aKrlloqaeM,
qro Am r.r3MepeHutr yMepeHHbrx MarHurHbx nolefr s HecKoJIbKo cor raycc seo6xoruruo
o6ecne.ryru roqHocrb r{3MepeHllfl xpyronoi trorrsp],I3aul{l,l IropfII,Ka 0,01%, rleMy coorBercr-
uyer orulr6ra MarHlrrHoro rroJrfl oKoJro 130 fc. B csorc oqepeAb, ErIa I{3MepeHI,Ia crerIeHI,I

rronflpr{3aur,rr4 c rarcoft ToqHocrbro ueo6xognnao 3aperl{crp}IpoBarb He rueuee 108 cBeroBblx

KBAHTOB.

Iaa (3) crreAyer, qro ArI[ nepexoga or I.I3MepeHHofi rpyronofi [oJIffpH3aWI,I r sQ$ercrun-

HoMy 3uaqeru{ro [poAoJrbHoro [orrfl neo6xogllrro c AocrarorlHofi roqgocrrro 3uarb orHocI'I-

rerrHrrfi rpa${eHr (dlld>\)lI B KoHrype rrumutt ArIfl KoHKperuofi soeag,u }I ucnorlb3yeMoro

Qunrrpa. B npuHqune, BoBMoxHbr rpu cuoco6a oflpeg,eneHl,Iff eroro rpalpleHra I{ 3aBficff-

ulero or Hero K:InlI6poBOqHOrO MHOXI{TeIIA'

l. 3nas 
"pr.r"yro 

rporycKaHlla Sunrrpa It ucrollb3ys cerKy MoAeJIefi KypyUa [13],
AJrfl Koropbrx BbrrucrreHbr roqHbre KoxTypbr BoEopoAHbIx r.unufi, Moxuo paccql'ITarb oruocl{-
rerrbHbre rparyeHTbr flyreM cBeprKr.r flponycKanua Qlurtpa I,I KoHrypa ilvut4tt [pn [epeMeH-

HoM noloxeHur,r trolocbr Qulrrpa ornocnTerrbHo ueHTpa It4FMtt. Tarupr o6pasolr MoxHo

ol1peAerlllTb He rorrbKo pacqeTHoe 3HaqeHr{e rpaAHeHTa, Ho lt oTITHM:IrIbHoe (r.e. Aaroqee

MaKcr.IMiIrIbHrrft rpapreur) nonoxeuue rroJlocbr Qulrrpa orHocI,ITeJIbHo KoHTypa JIIIHI'tlr.

2. Xop, rpaAueHTa AJrtr AaHHoro Qunrrpa MoxHo oflpeAerll,Irb 3M[LIpI{qecKLI g,na raxgofi
3Be3Abr, cKaHupys KoHryp rntrnt4tr flyreM HaKrrona $r.urrtpa. flpn oror"r ue rpe6yercn auarr

ToqHyro Qopr"ry floflocbr npoflycKaHr{fl Srururpa u rcrussrrfi upoQlurr r,vrnrtu. Heo6xo4ltlto,
oAHaKo, gHarb 3aBucr4Mocrb Mex,uy yuloM floBopora $unrrpa (lun cnraauHblM c HI'IM or-
cqeroM MexaHr.r3Ma nonopora) r.r Arrr.rHofr Borrnbr rIeHTpa rIoJIocbI npoflycKaHl{fl. Ilparru-
vecrn nogo6Hble r.r3MepeHr.Ifl MoxHo AocraroqHo roqHo npoBecrl,I ToJIbKo c AByxKaHarIbHbIM

npu6oporur, r,r3Mepflfl ornoruenr.re r{Hreucr,rBHocrei a gnyx roqKax KoHTypa: Qltrccuponauuofr
u rrepeMegHofi. B arolr clyqae fiolryqeHHbre KoHTypbI r.I ux rpaAI,IeHTbI He 6ygyr :anncerr
or arrvrocQepHofi gKcTuHKrIr{r{, TOTTHOCTT{ rr,rA}IpoBaHLIs I,I Apyr[X HeKOHTpOIII{pyerUrX Qarc-
roPoB.

3, Haroueq, AIrs rrepexoAa or r{3Mepeuuofi nolxplt3arlltl,I K MarHI,IrHoMy [oJIIo MoxHo
HeIrocpeAcTBeHHo cpaBrMTb gTlI [Onffpr.t3arlr,rH c u3BecTHbIMU U3 IlUTepaTypbI 3HaqeHI'IflMI'I

IOIIE AIIA HECKOIIbKI,IX XOPOIIIO U3YI{EHHT,IX MATHIITHbX 3BC3A I-{ TCM CAMbIM OIIPEJIENI'ITb

roe$Quqlleur n <lopvryne (4). Ho npu 3roM rr3MepeHr{fl MarHLIrHrrx norefi ne 6ygyr ne-

3aBrlclrMbrMr{ r{ B Hl,rx rroJrHocrbro nofrgyr Bo3MoxHbIe oulr6rcn I'I3MepeHI'Ifr u ux ralu6-
poB Kr{, AonyueHHble rIpeAbIAyuI}IMH I',ICCTIeAOB arerl fl MI'I'' 

flparruuecKr,r Mbr r{crroJrb3oBirJrn Bce 3ru rpu cnoco6a ranlr6ponrcn il cpaBHI{rII{ llx pe-

3yJrbrarbr. 3ro cpanueuue 6yger [p[BeAeHo H]Ixe'
I,[a uponegenuo.o o6ulero paccMorpeHua MeroAr.rKI.I QoroenercrpuqecKl,Ix r,rortlepeurfr

vrarruruirx noleff :aeeg tro BoAopoAHbIM JII4HI{flM LI I.I3 aHaJII,I3a pa6or l9-12l MoxHo

BbIBecTu cneEyIoUIIe OcHoBHbIe rpe6oaauna K MeroAI'IKe I{ annaparype EItr TaKI'Ix I'I3Me-

peulri.
l. Annaparypa r4 MeroMKa Ao[xHbr o6ecnequrr roqHocrb u3MepeHI,IH KpyroBou IIoJIa'

pt73apu nopxgxa OPI%. Oueaugno, qro raKyro roquocrb MoxHo [oJIfILIrb roJIbKo EI'IQQe'

peHur{ulrrbHbrM MeTOAOM, KBa3T.IOAHOBpeMeHHO ll3Mepsfl LIHTeHCI,IBHOCTb flpaBo- I'I JIeBOII{p-

Ky[ffpHo rrolspr,rsoBaHnoro cBera, r.e. B pexr,IMe 6rrcrpoir MoAynsIIHI{ Qopuu [o[flpl'I3a-
qun (Sasonofi r"rogynxryln). Tonrro npn rarofi MoEyrIflULr[ I{3MeHeHHE [oJIHoro cI,IrHarla,

Bbr3BaHHbre arlrocQepofr unu aruraparypofr, ue 6ygyr ucrcaxatr auaqeuufi flonflpll3aquu'

Kpoue roro, ueo6xoMMo, .rro6u [apa3l,ITHafl Mo[yJrf,IILIfl, Bo3HI,IKaIoqafl B allflaparype

unlr ofiycJroBrlegHafl HilrruqlleM lrnefinoi [onflpI,t3aULIH, 6nuta AocrarorlHo Marla ]I [oEAa'

BaJracb HaAexHoMy yqeTy.
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2. fun Hau6oree florrHoro [cnonreopaHua co6paHuoro reJrecKo[oM cBera (uro neo6xo-

Er{Mo EIrtr o6ecneqemas MaKcr{MirlrbHo Bo3MoxHoft roquocrn usrr,repenufi) cJreAyer rrpuMe-
HsTb EByxryrlesoft aHarugarop rr{[a [pr.I3MbI Bouacrona rl ABa cBeroflpr{eMnuKa, Koropbre
Moryr c coorBercrByroulr{Mr{ Qmrrpaun oEHoBpeMeHHo r{3Mepflrb nontpr{3aur{rc r Asyx
Kpbrrlb.Ex irultrIll. Taxas cxeua flo3Borrfler raKxe AocraroqHo rorlHo o[peAeJlfrb rpaAl{eHTbr
r{HTeHcI{BHocr}I B KoHType [r{Hr,r[, ueo6xoAurtre EIf, He3aBlrcnrraoft ranr6ponru raueperurft.

ffuxe nprooAr{Tcfl or[rcaHue Harrrero AByxryqeBoro [orrfpr{Merpa u pe3ylbrarbr ero rlcrlbr-
rawrit, rroKa3aBrul{e, rITo oH B ocHoBHoM yEoBrrerBop.Eer flocraBJrenuuna rpe6oaanuru.

3. Ipyuyqenoft nonxpnuerp c axycroormrrecKuM MoAynflropoM

3.1. Ilpux4un pa6orrr.

llonapuuerp, ucrloJrb3oBaHurrfr HaM[ AIra r{3MepeHuf, MarHurHbrx norefi uo BoAopoA-
HbrM rrr.rur.rflM, 6ru cxotrcrpyr{poBaH r{ rrsroroBJreH s CKE IIOTI4 urvr. A.O. HoQ<pe AH
CCCP no rexrlrrecKoMy 3aAaHr{ro, corracoBaHHoMy c Kpurucrofi o6cepraropuen [la].
flpu erorr ocnoBHbrMr{ rpe6oraHuauu r< npn6opy 6ruru: l) Bo3MoxHocrb r{3MepeHur Bcex
rlerbrpex [apaMerpoB Crorca ]IccJreAyeMoro cBera; 2) nan6onee noJruoe ]rcnorrrcoBaHue
cBeroBoro rloroKa; 3) neearucuMocrb r{3Meperuaft creneH}r rronffpu3arlr{H or rgrrenenuft
noJrnoro cBeroBoro [oroKa; 4) orcyrcrrue [apa3urHofi (npn6opxoft) uonxpusaqnn. 3ru
tpe6oaanur B ocHoBHoM coBrlagarcT co c$oprvryn[poBanubrMr{ auure rpe6oBax[aMu K au-
rlaparype EIr r{sMepeHr{r MarH[rHbD( norefi :aesg. [Is ru{x opfro3uaqHo crreAyror ueo6xo-
EIMocrb rIpI{MeHeHI{f, ApyxJrfleBoro aHilrrr,r3aropa u Qasoaoft rraogylarg.ru Ha AocrarorrHo
srrcoxofi qacrore, T.e, [cuorrb3oBauuff MoEyJIflTopa, rlo3BoJlflolqero u3MeHf,Tb pa3uocrD

Saa rvrexry nflaMr{ c oproroHarrbHbrMr,r cocroflHr{flMr{ [orrf,pr{3arluu (npu QnxcnpoBaHuoM
[oJroxeHIM aH:IJII{3aropa), Hs gByx Bo3MoxHbrx uruor Qasonoro MoAyrrflropa - srreKTpo-
o[r[trecKoro (ruefirca Ilorenrm) Ha KplrcrilJrJre ADP, KDP u Ap. rr aKycro- Ifirl rlbe3oorlrll-
qecKoro - 6ru anr6paH uocregusfi r{3-3a ero srrcorofi [po3pailHocr[ n uupoxofi o6racru
c[eKrpa x 6olrruofi yrroaoft aflepr]pbl, ficKflIoqarculefi neo6xoEurrocrb KoJITII{Mau[I{ cBero-
Boro flyqKa rrepeg MoAyrrf,ropoM. Taxoft MogyJrflrop, B[epBbre uprt"renexuuft Ker"rnorta [15] ,

Moxer HcrroJrb3oBarbcf, B EocraroqHo rulrpoKoM cneKTp:ubuoM trI{arla3one n o6ecnetrr{Baer
BbrcoKyro (20-50 rlq) uacrory MoEyJrflrlr{u. Inasurri HeEocraroK aKycroorlrr{qecKoro
MoAyrrflropa - HeBosMoxHocrb noJryqesnr uau6onee auropnofi [paMoyroJrbnofi Qopurr
Mogynffrrr.rx pa3uocrr{ Qaa, uro HecKoJrbKo cHu)Kaer ero eQQexrrBHocrb (crra. ruxe). Ecre-
craenxrrfi pexr'rM AIrfl aKycroonrr{qecKoro MogyflflTopa - cr.rHycouganbHafl MoAynf,rlr{fl Ha

uepnoi pesonaHcHofi rapMoHr{Ke, rreMy coorBercrByer ycraHoBrreHr.re B HeM croflrrefi ylrrpa-
aayrcouofi BorrHbr c [yrrHocrbo nanprxenufi B ero rreHrpe r{ y3rraMr{ Ha KoHrIax MoAyrrflropa.
B erorr pex[Me rracrora MogyJrf,qr{u oEIIo3HalrHo onpeAeJrsercr Alnruofi MogyJrsTopa.

Paccuorpnu ocnoBHbre Qopuynrr, onpeAeJrrroupre [p]rHxTyro MeroAr{Ky r{3MeHeHua rrapa-
MerpoB floJrflpn3arlrur. flonoxulr, qro cBer c floEflexauuMu u3MeHeur{ro [apaMerpalur Cror-
ca I, Q, U, V nocte4oBareJrbHo flpoxoAl{r qepe3 MoAyfltrop, cosAarouufr uepeueHurfi Qaso-
grrft cABilr 6 = 66sinc,rf (rge 6s - naparvrerp, onpeAeJralolllufi aMrurr{ryEy MoAynflrlrM,
a c,t = 2rf = 2rlT - KpyroBafl uacrora) n AByxryrreBofr aHanngarop, HraBHbre ocr{ Koroporo
[oBepHyrbr Ha yrorr ry' orHocurerbuo oclr Aeficrnua nauprxennfi B Mo,qyJrsrope (ocu Hau-

6onrurefr cxopocru). [Ipu eroru uHTeHcuBHocrrr AByx cBeroBbD( nytrKoB, BbrxoA,rrrl[x Lr3

aHarrlr3aropa, orurcbrBarcrcx Qopuynarvru (cu. [16] )
I r = l1 [I + Q@os2 2{) + slrrr2 2{t cos6) + U(l - cos6) cos2r/ sin2r/ + Z sin29 sin 6 ], (5)
I z = /; lI - Q(cos2 Zg + strf Zgcos 6) - U(l - cos6)c os2rlt sn2{t - Z sin29 sin 6 I .

flpu6op uMeer ABa ocHoBnbrx pex[Ma pa6orrr, coorBercrByprqlx [r3MepeHurM Kpyro-
aofi u lrlrueftuofi uorrpusalwr. !5t pexr{Ma xpyroaoi [olapr,r3aqr{[, upaKrrrqecKlr pealrrl-
3oBanHoro npl,t u3MepeHl{fx MarHr{rurrx nonefi, onruMilIIbHbIM fiBrlffercr snauenne ry' =
= rl4 = 45", gp.roulee MaKcr{MarrbHoe 3HaqeHne roeQQEqHeHra rrplr [apaMerpe xpyroaofr
rloJlflpl{3arlruI V. Nm KaxAoro u3 ADyx cBeroBbD( rr)FtrcoB Mbr uMeeM ABa perucrp[pyn-
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qr{x ycrpoficrBa (cqerquKa r.rMrlynbcoB O3y), flepeKrr}oqaeMbrx cr,rHxpoHHo c Qasauu ne-
pr,roAa MoAyrrtguw T H HaKarur.rBaroqnx cr,rrHaJr B reqeHr.{e EocraroqHo 6omruoro qucna

rIr{KJroB MoAynsqu[. O6ogua,Mrvr cpeA]Ir{e 3uaqeur,ra sin6 r.r cos6 gna AByx r4HrepBanon Qaa
9t-92 il 9t-9c, COOTBeTCTByTOqITX BKJrrOqeHr,rrO KaXAOfi Uapu CrreTrrr.{KOB, COOTBeTCT-

BeHHo s1, s2 t4 c1, c2 rr, ilorl,ztaa r! = nl4, us (5) fiortyqaeM cneAyrou[e Bbrpaxeur.rs Erfl
OTCIICTOB qCTbIPEX CqETIMKOB NT-Nq 3A BPEMtr HAKOIUIEHI,IE A7, XOTOPOC IPUHI-IMACM OIH-
HAKOBbIM AIIff BCEX CqETIMKOB:

N1= (k112)A,T(I + }cr + Vs),
N2 =(b112)AT(I + Qc2 + Vs),

\ = (k2 I2)ATQ - Qc r - Vsr),

Na=(b212)AT(I - Qc2 - Vsz),

fEe

lvz 7Pc
ct =- / cos(6s snp)dtp; c2 = 

- 

J cos($ sn9)d9;
9z-9t % 9*-Qt PE

lgzlgc
sr = ----------:- / sin(6e sn4)dtp; s2 = 

- 

J sin(6e sntp)dp;
9z-Qr % 9+-Qt sa

a roso$rqueuru k1, k2 xapaKTepr'r3yroT qyBcTBr'rTe[bHocTb cBeTonpr{eMHr,rKoB, KoTopafl
s o6rr1el{ clyqae Moxer 6rrrr pasrnuHofi EJra pa3nbrx Qoroyunoxortenefi.

I e (6) noJr)ruarorca c.reEyroq[e BbrpaxeH]rfl trrfl uapaMerpa:

2(N1-N;) ^ ct-cz -2(&-Na) ^ cr-cz
k1A7(s1 -s2) - t, - t, k2LT(s1-s2) sr - sz

Brr6paa Qasoaue LIHTepBiuIbI TaK, rrro gr = g+ = O, gz =93 =lt, MbI [oryII{M c1 = c2 = O,

sr = -s2 = s. To xe caMoe c[paBe4rrr'rBo r{3 coo6paxenuft .reruocr[ r.r HerrerHocrr.r coorBercr-
Byrcr.qux OyHrr$ft gna nrc6rrx lrHrepBarroB, cr.rMMerpuuHbD( orHocr{renruo Qas nl2 u 3n12.
B grorur clyqae

11
'= or* (r[ +ff'z)= 

t Ar (rr3 +rr4)'

Nr-Nz Nt-Nq
: klATs k2ATs

Eeapasuepnrrfi uapauerp Crorcca u (crerenr xpyrorofi [orrflp]r3au[rl pr) onpegenaetca
uo Qoprvryne

vlNl-N2 ll/4-nr3
t)=Dn= 

-= - = _ 

- 

. (9)
1 s Nr+N2 s 1/4+1/3

3ro osHa.Iaer, rITo KaxEaa gKcrro3r{ullff Aaer HaM ABa He3aBI{cr{MbIx 3Haqe}Mff.creaeHll Kpy-
rouofi noaapfi3at\ytu B KaxAoM r.r3 AByx r{3MepI{TenbHbD( KaHarIoB, He 3aBLIcfluIr.Ie or a6co-
rrcruofi rlyBcrBr,rrerbHocrl{ oT}Ix KaH:IrIoB }I BpeMeHH sarourerurr A 7.

A6conrorHaa ralu6poar<a usvrepeHni rpyronoi [orrffp]r3aur{E }r rorrHocrb ee oflpeAefle-
Hlra 3aB[rc8r oT 3HaqeHufl [apaMerpa s, flBrrflrculeroca Qyru<Ill{eft artrurnrygu 6s u Qaa
gt-gc, Pacqerrt [oKa3brBalor, qro IIpu gt = g+ = O, gz = gs = ?r o[TI,IMuurbHbIM 3HaqeIMeM

aMr,Irlrrygbr 6yger 66 = 114o (crvr. [15]). flplr erorvr rapaMerp s (r.e. rnoulaAb coorBercr-
ayrcqefr ilolyBoJrHbr QyHrqr,ru sin(6qcosg)) Aocrr{raer MaKcuMyMa, paBHoro 0,79. Karc
BlrAlIo, B gToM cnfrae Mbr xorff r{ rlpourpbrBaeru r oQQercTr{Bnocrr,r flfrarc rrprMoyronb-
uofi rvrogytraryru c 6 = !t14, tto flpo[rpbrrrr sror HeBeJrr,rK ]r cocraBrrfler orono 2O%.

Tarc rax raxgufi I,I3 I{3MepurerlbubD( KaHaJroB, coorBercrByloullo( [ByM BbrxoMrrlnM LI3
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aHaJur3aropa cBeroBbrM rIrrKaM, B pexr{Me r{3MepeH}If KpyroBofr rloJlflpr.r3aIr.I[ pa6oraer
He3aBtrICuMO, TO MbI I{MeeM BO3MOXHOCTb, TIOMeCTI{B B KaXAbIfi IIrIOK COOTBeTCTByIOqUfr

Sumrp, [poBog]rrb oEHoBpeMeHHbIe LI3MepeHua rpyronofr rronflpl{3aul{u s ABYX flacrKax
creKrpa (uanprrvrep, s AByx Kpbrrrbffx nogopog,uofi nr,runu). Ho [e-ga saoucuuocru $aao-
Boro cABHra, AaBaeMoro MoAy[flropoM npr.r 3aAaHHoM nos6yxgaroqeM HanpflxeHl{H, or
[rr.rHbr BorrHbr 3Tr,r fracrKu EorrxHbr orcroffTb Apyr or Apyra He 6onee qeM Ha HecKonbKo

coreH aHrcTpeM.
B pexnue lr3MepeHr,rfl ruueftHofi [oflflpr{3arlu}r orlTr{MalrbHoe 3HarreHr,re yrru rlt MexAy

DraBHbrMr,r ocflMlr MoAyrrrTopa r{ auaJrr{3aropa paBHo ttlS=22,5". [Ipu ororu:uauenur { rs
(5) cresyer

. try'r = (hlz)ll + y5 QO + c) + %, U(t - c) + 6/T1z1vsrl,
N2 = (k112)lI + k Q(t + c)+ b U(l - cz) + \LTlDVsrl.
\ = (k212)II - k QQ + c) - ,, u(t - c) -(JTl2)Vs1l,
Na = (k212)ll - y, QQ + c) - rt U(t - c) - (Otqvsz\,

Bu6paa r.rnrepBirJrbr Sas gr = 't l4r,' lon; g, = t 
I +n, t lnn; go =gri gt =92, ueurpr{po-

BaHHbre ornocr.rreJrbno Qaa 0 lr 7r, Mbr 6ygerra lrMerb s1 = s2 = 0. flaparrerprr c1 vi c2 6y4yt
I,IMerb pa3nbre 3HaKr{ u a6conroruue BerruruHbr. }Is (10) [pr{ groM MoxHo flonfrr{rb

I=t l+(lr +12 +h+lq), 11=N1fk1; 12=N2fk1; ls=N3fk2, la=Nafk2,
I

Q= 

- 

[(rr -/rXl -c)-(lz-l+Xl-cr)],ct - cz
(l l)

1

U- 

- 

?(1, - /3)(1 + c2) + (12 - lo)0 + cr)l .
ct - cz

Orcroga cJrelq/er, qro B pexr{Me [3MepeHr{fl nnnefrnofr florrflpu3auuu Kanarrbr ne 6yryr
He3aBr{c}rMbrMr{ r{ pe3yrrbrarbr r,r3Mepenufi aasucst or orHoruerrua qyBcrBl{TerlbHocr[ A,Byx
pa3n[qHblx cBeTorlpneMrll{rcoo k1fk2, rITo Bbr3brBaer Heo6xo4.rMocTb cneUHalruofi rcalu6poa-
Ku u KoHTporrff groro ornorrreHr.rfl. OnrnrvramuaS aMrurlrryAa MoAyJrflrlulr, Aarouafl MaKcu-
MilrrbHoe 3naqeHr,re pa3Hocrr.r cr-cz, rrexr,rr B r.rnTepBirne 170-180t.IIpn 66 = 180o cr =
= +0,306, c2 = -O,915.

Bce npuaegeHHbre Bbrrrre 3HaqeHufl [apaMerpoB s r.I c orHocarcs K MouoxpoMarl{rrecKoMy
cuery. He-oa 3aBr{cr{Mocru onr[.recrcofr aM[nr{TyAbr 6 or grrurr BorrHbr AIrfl rerepoxpoMHoro
I,I3n)AIeHr{ff eQ$erruuur,ie sennrrr,rnL,r s r{ c HecKonbKo rroH}rxarcTcr, qro, B npr.rHrlr.r[e, yxyg-
Iuaer roquocrb u3Meperuf, [apaMerpoB no]rffpr{3aruu. O4uaro Haruu pacrrerbr noKa3brBaror,
rITo ArIfl IUI{poKIrx c[eKrpzlrlbHbrx noJroc, coorBercrByrcrq[x rIBeriM UBVRI cr{creMbr .l[ron-
coHa, 9To rlour.rxeHr{e He [peBbruaer 7% w vro roeQQuq[eurbr s, c1, c2 glt rax4ofi H3 grtrx
nonoc cna6o 3aBI{cflT or c[eKTpiubHoro cocraBa HccrreEyeMoro cBera. Ho npu pa6ore a pas-
[]ItIHbIx qacrf,x crleKTpa (pasuux qaerax) ueo6xoglrlro Arrs KaxAoro rlBera ycraHaBJrr{Barb
cBoro orrrlrM:rIrbHyro aMrrrrr{ryAy MoAyrrf,rlr{[.

IrIs ugnoxeHHoro crleAyer, qro Arf, HaAexHbrxusrrepenui [apaMerpoB norapuaaquu ueo6-
xoAHMo, Bo-flepBblx, LIMerb xecrKylo [pI{Bs3Ky BpeMeHHbD( r{HTepBaJroB pa6orrr cqerqr{KoB
[M[y]IbcoB r Qaaatvr [epHoAa MoAyrlrqru.I I{, Bo-BTopbD(, ycraHaBnr{Barb r{ noAAepxr{Barb
o[TuMarIbHyIo AJIfl AaHHoro cfleKrpulrrbuoro HnTepBiura aMrrrrr{ryAy ouruqecrcoi Mo,qyfl.fluur{.
.fta ycnerunoro BbInorIHeHI{fl gT}Ix ycnonufr B rlonrrpr{Merpe [peAycMorpen cnequaarHrrfi
KoHTporIbHbIfi (wtu onopurrfi) KaHarI. Hcroquuxor,r cBera B HeM aBJr8ercr JraMrIa HaKarrr.rBa-
Hhrfi. cg cra6mrslrpoBaHHbrM rllrraHr{eM. Cser srofi rraM[br co 70ozo-rtoir (rcpyroaofi wili, fiir-
neftxofr B 3aBncnMocrl{ or pexr{Ma pa6our) [orrfp]r3arlfleft npoxogrr qepe3 Bropoe [rreqo
MoAyntrTopa, aos6yxgaeMoe reM xe rrbe3oKBaprleM, rrro lI MoAyrlffTop H3MepHTeJrbHoro
KaHarIa, lI flocfle aHilJrl{3aropa (upuarurr Inana) [aAaer na csofi cBerorrpueMHr{x - <DgY,
pa6orapqr.rfi B aHiIJIoroBoM pexuMe. CurHar c gTqro OOY, uogynnponannufi TorrHo raK
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xe, KaK cocraBJrflrculafi. I{3MepfleMoro cBeroBoro uoroKa c coorBercrByrourefr Qopruroi nora-
pr.r3aqr,ru, llcflorlb3yercfl Nttr $opuuponauurr o[opubrx c]rrHaJroB, flepeKJr]oqarcul]tx cqer-
ruKr,r lrMflynbcoB r{3Mep}rreJrbubrx OOY, n AJrfl aBroMarr.rqecKoi ycraHoBKl,r u rIoMepxKI,I
orrurra.nrsofi EJrtr AaHHoro cneKTpzlnbHoro IaHrepBaJIa aM[nLIryAbI MoAyrffIlxlr,

3.2. OnruqecKan cxetuta

B coorsercrsr,ru c o[[caHHbrMr,r rrplrHunrraMrt flocrpoeHa olrllqecKafl cxeMa IIoJIEpI,IMerpa,

neo6paNeuuas, Ha puc. 1. Ee ocuosubrMr,r srreMeHTaMr.r B lr3MeprrrenbHoM KaHaJre ffBrlslorcl:
cMeHHbre BxoAHr,re pgaQparurr (1) n Qorcanruofr ruocrcocrll reJlecKorta; y3er- no[cMorpa,
cocrosulr.rfr r.r3 TIoABLIXHofr npusnrr (2) u vuxpocrcona MhP-l (3); u'aenuue ruupoKorlo-
rrocHbre caeroQunnrpu (4); guynnewafi aKycroollrlIqecrcufr uogylflrop Ha qacrory 35 rcfU
(5) , cocranneuur,rfr E3 flbe3oKBaprla B UeHTpe r{ cKJreeHHbrx c Hr{M AByx 6roros ruIaBJIeHHoro

KBaprIa ro 6orcar,I; KBapLtreBafl III,IH3a florlfl (6); npaartla Bollacroua (7); raHrep<[epeHul'1oH-

nrre Sr.urlrpu c perynupyeMbrM HaKJronov (8); KBapueBbre rruH3br Oa6pu (9); Soroyrnruo-
xr,rrerrr Hamamatsu Rl635-02 Q0). OcnonHbre 3rreMeHrbr KoHrponbHoro KaHaJIa: rIaMrIa

HaKaJrr.rBaHr{r (//); r<ongeucop (12); rpI{3MbI Inaua (/3, 14); port6 Opeuenx (/5);
nnn:a Oa6pu (16) u QoroyrrfiroNr.ilenr (,1 7). Mexgy porvr6or',r Opeuenx u auarlllsaropoM -
npusrr,rofr flaHa - floMerrlarorcff Sunrrprr (4), aumoruuuue SurrrpaM H3Mepl.IrerlbHoro

KaHaJra, r,r Bropoe ureqo MoAyrraropa (5). B pexuure H3MepeHlu nunefruofr [onsptI3aIIIrH
rrpr,rsMa BonnacroHa BMecre c Soroyl.uoxrITeJltrMu H3Mepr,rreJlbHoro KaHaJIa pa3Bopaq[-
Baercfl na 22,5"; oAHoBpeMeHHo B KouTpolrur,rfi KaHaJr BBoAr{rcfl AollorrHr4rerrur,rfi florlflpll-
:arop (18), B usuepurerrbHoM KaHaJre B flyqoK Moxer BBoAl4rbcfl npLI3Ma fnana. (13),
cnyxaxlafl gna rcann6posrctl ruHeiluoi noraplleaquu.

flepnouaualruo npu6op flpetrHasHaqarratr Nttr [3MepeHr.rfl rlapaMerpoB rIonrIpLI3aIluI,I B tull-
poKrdx c[eKTpaJrbHbrx r.rHTepBaJrax. flprcuoca6rrueafl ero IIrI uevepeuai r,rarsutttttx nolefi
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rro BoAopOAr{brM Jrr4HtrflM, Mbr BBeJr}I B Hero ,qonoJI}II,IreIIbHL,Ie y3JIbI l.IHTepSepeHIIl4oHHbx

Srurrpon c perynupyeMbrM HaKrroHoru. Haxlou Qulrrpon KoHrponupyercfl MHKpoMerpoM

a rornoaroIo-Ao 0,01o, B MaIIa3oHe or 0 Ao 15". Haqanluoe (Hoplr.talruoe) nonoxenue

Qrurrrpoo ycraHaBnr{Baercfl c roqHocrbro 0o, 1 no aBroKorIJIHMauLIH or rla3epuoro nyqKa.

Buecre c BBeAeHr,reM nurepQepeuqlronHbrx Qrurrpoa MbI ycraHoBl4nl.{ AonoJIHI.{rerIbHyIo

nr.rH3y rroJrfl (6), rcoropafl crpotlr ueo6paxeuue BxoAHoro 3pal{Ka 6lus uurepQepeHlllloH-

urrx QrnmpoB; Jrr{H3br Oa6pu nepeHocffT ero uso6paxeHue Ha Sororarop,. Taxas cxelra

o6ecneW.reaeT oTcyTcTBr,Ie BI,IHbeTI,IpoBaHufl u'M[HI,IML{3I,IpyeT CMeUleHuf BbIXo!,HbIx 3paq-

KoB Ha Qoroxaroge tlpu noBopore unrepQepeHlluoHublx Sr'urrrpoa.
.II1a ra:uepeHr,rff MarHI,ITHux nonefi B rtyr:Hy,ti Hp r,irbt I,IcIIoJlb3oBaJIu Srulrplt, I'IsroroB-

rreHHbre $uprnrora "Hugo Anders" (OPf) c nonyuupnHoi 6 A (our. nuxe).
Buaqale n npu6ope r{cnorrb3oBarrucb coBercKr.re Qoroyrrauoxl{rerl}r O3y-79. Oguarco

npo$urre ua6lrcgeuur, [poBeAeHHbre e 1987 r., rIoKa3aJII,I, qro Hx flapaMerpbl (revHororn
ToK, qyBcrBr.ITerlbHocrb, cra6ulnsocrr) ue o6ecneqllBarcT neo6xogr.rrtaylo AlIfl I,I3yqeHrlfl

MarHr,rrHbrx nonei ssesA TorrHocrb r43MepeHr.rs xpyroeofr flonflpl,I3allurl - 0,01%. Ilosrovy
e 1988 r. oHu 6luln 3aMeHeHbI na SoroyuHoxllrellu $uprr,rrr "Hamamatsu" (fllouux) rr.rna

R1635-02, r4Meroulue xeaHroer,rfr BbrxoA oKoJro 20% u re*tuoBofr rorc ilpl,I KoMHarHofi r'etr-
fleparype 20-30 r,rnrn/c. OguonpeueuHo Mbr 3aMeH[rr[ r.rMeBrxyrccs paHee [pI43My Borua-
croHa Ha HoByK), r,r3roroBrleHl{yro Supnaoii "Jean Fichou" (<Dpauryra) c anrupe$leKcHblM}I
rrpocBernfl rorqrrMu rroKpblr LtttMu t4 yrnoM MexAy uyur auu 20" .

3.3. Cucreua peeucrpaquu

.ftra oneparunHoro c6opa, xpaHeur,rfl z o6pa6orrcu uuSopvanuu MbI I4c[oJIb3yeM MaJIy]o

3BM ABK-3 c lpol\eccopoM rl{rla "3nerctpoul.ttca-60" (PDP-S), nrcnrcveltuylo B rloKanbllyrc
cerr 3BM c rleHrparrburrM rpoqeccopov CM-4 (PDP-ll). B 1987 r. MbI Llcrorrb3oBarILI MLIK-

po3BM "Mepa-60" B aBTolroMHoM pexr,rMe c 3alr.rcbro urr$oprnraquu ua ru6rcui rtarutlrHr'tfi
gucx. Cna:r, ronflpr,rMerpa c 3BM ocyulecrBrrflercff qepe3 MoAynlr KAMAK. I4cnolr:yrorca
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Prc. 2. Bno x-cxeMa pertrcrpr{pyrc ureft annaparyprr
I - onmrqecxrli 6rox;II -r{3MepurerrbHrrft 6nor; III - 6noK peu{crpar4{l a cuera; IV -
V - vssu-3BM.{BK-3; VI - Ar.rcnnefi

rpeftr KAMAK;
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qerblpe ABoI,IqHbIx cl{erl{r.rKa r.rMrlyJrbcoB B craHAapre KAMAK c eMKocrbro 32 6ur n 6rrcrpo-
Aeicrsl'IeNa 15 MIq. Orut nogr<nroqeHbl K BbrxoAaM y3lra KoMMyraur,rlr florrflpr.rMerpa rrapar1-

JIerIbHo c ero IxrarHbIMI,I cqerql,IKaMr.r, Koropble Moryr flbnorrsosarbcfl, wfi, Bl{3yarlbnoro
KoHrporlr LI [poBepKI4. Bpeua gKcflo3r,rqrrlt 3aAaercs raftrvrepou KAMAK r.r Moxer MeHarbct
B rur,rpoKr{x flpeAerrax or Mr,lJrrprceKyHA Ao ,qecrrKoB MlrHyT.

Bnor-cxeua perlrcrpr{pyrcurefr ,{acrt,I [oflflpr,rMerpa u:o6paxeua Ha pr,rc. 2. Oua BKrrrc-
qaeT B Ce6fl EBa SOrOylvfiroNrarelfi r,r3Mepr,rTeJrbHoro KaHaIra (1, 2) n oAr4H * KoHrporrb-
uoro (3) c ux flpe[ycl{rlllrerlflMl,r (uuuynncurrM[ EIr lr3Mepr,rrenbHoro l,t auarroroBbrM EIf,
KoHTporlbHoro rauanon). C O3y KoHTpoJIbHoro KaHarra clrrHaJl [ocryrraer Ha [I]rpoKo-
uorocurtfi yc;,4lrurrelrb c APY (4) , K KoropoMy rlogcoeAr{Heubr KaHaJr aBrorro[crpofixu a*rnnu-
ryEbr MoAyJrflur,rlr (5), yflpaBrrfiroru[fi srHoEHrrM HarrprrxeHr{eM reHeparopa (6), nos6yN-
Aaloueto rbe3oKBapU MoAyrlflropa (7). Cnruan c rrl4poKorloJrocHoro ycr{nr,rrerrtr flocryrraer
raKxe Ha KaHarl Sopur.rponanun crpo6on (8), nrrgarourufi cr.rruanrr, flepeKrrroqarc[Ifie cqer-
qIrKI,I I,IMrry/[bcoB B y3rle KoMMyrauuu (9). .[nr roHrporrfl Arrlrrerrbuocur crpo6oB ]rMeercfi
Bo3MoxHocrb [ogaBarb Ha Bce cqerql,rKr.r BMecro I,IM[yrrbcoB O3Y uvruynrcbr raKr,rx xe rra-

paMerpoB, crle[yrcrrlue c rocrorruuofr qacrorofi 1 Mfu or rracroroMepa tI3-35 (10).Ilocxe
y3rla KoMMyraUI{LI I,IMrIyJIbcbr rloAarorcfl rlaparrJrerrbHo sa 6nor perucrpaq[[ tr cqera, coAep-
xaunfi qerbrpe Eecflrl,Il{Hbrx cqerrrr,rKa c nusyamnofi unguraquefi (1 1\ u ycrpoficrao yrpaB-
rIeHI,Ifi cqerql{rcavw (12), r,r Ha r{erbrpe EBor.rrrHbrx cqerqr.rKa e xpefrre KAMAK (13), ynpaa-
JIfleMbIx tafrrueporvr (14). B roM xe rpei.ire KAMAK pa3MeuleHr,r BbrcoKoBoJrbrnrrfr rEcroq-
HI,IK AJIE rtvra:avrfl. O3Y usnrepr.rrerlbHoro KaHarra u qacbr pearrbHoro BpeMeHlr (15), garcuue
B crrcreMy perucrpaulr[ roqHoe BpeMfl Arrfl [puBrr3Ku ua6rrcgeuuri.

3.4. Aneopuruut padorut

Bo epelvra ua6rrc4eur.rfi ofleparr{BHas fiporpaMMa, rrocroflHuo xpaHflruaf,ctr o CM-4, eno-
trLIrcrI B O3y nBK-3. .{anee nporpavnaa pa6oraer B rrHrepaKrr.rBHoM (,rryranoronorr.r) pexra-
Me: IIo 3arlpocaM [porpaMMbr ua6rrcgarenr yKa3brBaer Ha3Baur,re o6beKTa, rloJroxeHlre r,tH-

rep$epeuqnounux @umrpoB, rr,rrl usnaepelrufi (Qou, rerr,rnora, ra-nu6porxa crpo6on, nola-
pl,I3aulrfl, KoHryp tru:auu), BpeMrr gKctro3]rrllrfi u quclo flocrregoBaremrirrx grccuosrtrI[fr.
B xoge ua6rrc4euLtfi nocfie oKoHqanua raxgoi gKcno3I,IrII4I{ ua gucrurefi BbrEarcTcf, orcqerbr
qeTr,rpex cqerq[ros trIIfl 3Tofi 3Kcno3[ql{u. flocne srrnorHeHufl 3aAaHHoro ql,Icfla grcuosuuufi
Ha ru{cruee BbrcBeqr,rBarorcfl r4cfipaBrreuubre 3a fipegBapl{rerrbHo rr3MepeuHtrfr Sou cpefHl,Ie
I1o BCeM 3KCIIO3rrrIr,IfiM OTCqeTbr CqeTqI,IKOB r,r Bbrqr,rcJleHHbre IIO HI{M cpeAH}re 3HaqeHr,lfi IIo-
nflpu3aquut [rfi AByx KarzuroB, oflpeEeJlffeMbre no Sopnaynarvr (9), c I,tx cpeAHlrpru ouru6ra-
rvfli, uafigeuubrMr.r IIo [rrclepc]ru norapusaqufi EItr orAerrbHbrx sKcllo3r,rUr,rfi. O$ronpeMeHHo
[oKa3brBarcrcrl BpeMff Haqala r,r KoHua cepwr4 rt oTHoilJeHI,Ie cyMMapHbrx orcqeToB cqeTqr,IKoB
I lr II xananon, .[aree, flo xeJraHlrm ua6nrogarera, p*yrrbrarr,r u:naepenufi (xar ucxognue
OTCI{ETbI qCTbIPCX CqETqIIKOB, TAK I,I CPCEHI,IE EJIfr. CEPIryT BEJII{qItrIbI TIOIIfiPI,I3AUI,II }I OTHOIIJEHI,IE

KauarroB BMecre co BpeMeHeM Haqala r,r KoHqa cepulrv upIr3HaKoM TLIIa I,I3Mepennfi) rnroryr
6rnr sauflcanrr n Qafru c coorBercrByrculr{M r,rMerreM ua xecrxufi prarnrarnrrfr Ar,rcx CM-4
EIIfi AJrr,rreJrbHoro xpaHeHr,rfi u aocrregyrontefi oKolrqareirbHoi o6pa6orrv il anarrv3a. 3ra o6-
pa6orKa BKrrroqaer a ce6a yqer cpeAnero d)oHa no ua6rrc4eur{fiM ero Ao r,r trocrre o6rexra;
BbrfiBJleHlre u or6pacr,teaHr4e cr.rrlbHo orKrlorlrrcuflrxcfi or cpegHero ua6nrogeuui B coor-
BercrBl,ru c 3aAaHHbrM Kpr,rrepr,reM; BbrqI,IcrreHI,Ie cpe[Hr,rx 3a Hoqb suaqeuld] creneHr,r Kpyro-
aoi norapltsaqur4 Kax[oro o6r,exra c l,tx cpeAHr,rnrrE oruu6raul4, onpeAeJltreMbrMr,r KaK rro
rHyrpeuHefi cxoElrMocrr{ usuepeuufi, raK rr rro crarr.rcrr,rKe 3aper[crpl4poBanHbrx KBaHroB.
flo xerauuro oleparopa [porpaMMa Moxer raKxe pacleqararb r.rHAr.rBrrAyarrbubre 3HaqeHufl
[orrflpr.lsarlurr p1a raxgoi sKcrro3],rrrrrr,r rl rilcrorpaMMy orKrroHeuui,t wx or cpe[Hl{x 3uaqe-

urui. IIpu ueo6xoguvrocru [oJryqeHHbre Beluqrubr Moryr 6urr lrcnpaarrenbr 3a r,rucrpyMeH-
TarrbHyrc rtoJlrrpl43al{urc I,r 3a HepaBeHcrBo BpeMeur pa6oru pa3rll,IrrHbrx cqerqr.rKoB, o[pe-
EeJrfleMoe rro KoHrpoJrbHoMy cr{ruarry c vacrorofi I MIu.

Kax npu oneparmnofi o6pa6orre Bo BpeMfl ua6nrcgeHnfi, rar< rr flpu oKoHqarerrbHofi o6-
pa6orre cpeAHI,Ie 3HarteHI,IE fionflprr3aur.Il,r Bbrrtucrfirorcrr tro fiorrnbrM HaKo[rIeHHbrM cyMMaM
7A



I{MnyJIbcoB KaxAoro cqeTqLIKa, r.IclpaBneHHbrM 3a ooH He6a u TeMHoBofi roK. 3To cooTBeT-

crByer peKoMeHEaqI{sM, up}IBeAeHHbIM B [17, 18] , lr $arrr.rrlecKl4 Aaer cpeLHeB3BeueHHbIe

3HaqeHI4rI crefleHr,t [onEpI,r3aUI{[, B KoTopble i{aHllbre [IrI or[eJlbHblx 3Kcno3[I{ufi BxoLflT

c BecaMl,r, flpoiloprII4oHilIIbHbIMLI q]'ICJIy HaKOITJIeHHbIX I'IMIIynbCOB.

IIpu usurepesusx llluefiuofr notapu:aquu o6uvuo [p]IxoAI,IrcrI yqlIrblBarb nonflpll3aul'llo

drona ue6a. Ho upu I,I3MepeHLIflx rpyroaofi roIIflpI,I3aULM BKnaA flonffpusa\vll Soua ue6a

oKa3r,IBaerctr npeHe6pexurnro MaJIbrM, oco6euno fipu ],I3MepeHI,Iflx MarHI,ITHtIx nolefr c y3KI'I-

l,ru SunrrpaMlr, KorAa llaxe B nyHHbre HoqI,I ocHoBHofi cocraBnflroureii $ouonoro curHalra

flBrrrercrr reMHoBofi rorc QoroyvHoxlrrenefr. Iloororry Mbr [ocryJllrpyeM, ttro KpyroBarl ro-
rTflpk3aprr $oua orcyrcrByer, r,r BbrqlrraeM oryyr kr re xe cpe[HI,Ie [Itt Kax[oro KaHarIa or-

cuerrr $oua I43 orcqeroB raNgoft napbr cqerql,Ixon. Ouerug,Ho, qro B 3ToM cJlyqae Harlrtque

Soua ueurer Jrr,nrrb 3[raMeHareJrb B $opvyrax (9) , r.e. BJILIfieT roJIbKo Ha Maclxra6Hrrll ro:S-
lpuquerrr r,r3MeprreMofi norlflpr,r3atllrl,t. llpaxruxa [oKa3blBaer, qro raKofr ctroco6 yvetu $oHa
ylyquaer BHyrpeHHroro cxoAlrMocrb rastrepeHnfi r{ rlo3Borlfler 3arpaquBarb MeHbIrIe BpeMeHI,I

Ha ero I,I3MepeHIIfl.

Cqmas $oH uenonrplr3oBaHHbrM, rag (9) MoxHo lloflyql,(rb cJletrymuee BbIpaxeHLIe &'IrI
ourpr6xr.r r,r3MepeHlrfl cre[eHl4 norlfipltsaqrrfi, o6ycroB[eHHofr TorIbKo rlyaccoHoBcKoit ctaruc'
rurofi saperucrpr,rpoBaHHbrx LlM[ynbcoB O3U.

/r,^i."..fi=- oP s)ff* '
(12)

rge )1y'*a6 - rrorrHafi cyMMa lrMlynbcoB EaHHoro (D3Y, uaronneHHafl B AaHHofi cepwil 143-

MepeHr,rfi oT 3Be3gbr BMecre c QoHoM, a )Iy'* = )ny'*..6 * )trO - aHaJlorllqHafi cyMMa, trorry-
qeHHafl rrocJle Bbrqr{TaHrrE ooHa,

3.5. Pezynurarct na6oporop,o,* u,norrouuil

B xo[e [poBe[eHnbrx JreroM 1988 r, [a6oparopHbrx ]rcur,rranuli florlspl,IMerpa B pexu-
Me r.r3MepeHlrfl KpyroBofi uolaplrsaqr{I,r Mbr oueur,nta BerILIqmIy co6crBeHHofi ]IHcrpyMeH-

ranbxofi florrfip]Gaun]r, roo$SnrlueHr rrpeo6pa3osaur.rs nr4uefiuofi uorapueauul,I B KpyroBylo
lr [apaMerp, onpetrerfirounfi esQerrmHocrb MoryrIfl\uu - BenI,Iqu]Iy s r Qoprurynax (9).
B orux I,I3MepeHutrx [c[orrb3oBanacb crre[yrcuaa cxeMa: rIaMrIa HaKarIIruBaHt4r, co cra6I{[I,I3H-
poBaHHbrM rrr,rraHr,reM ocBerrlaJra Er4aoparMy, 3aKpr,rryro paccerrBalouefi cBer 6enofi 6yvrarofi;
r.r3o6paxeHr.re erofr gr,raSparMbr c floMoulbro o6beKrr{Ba [poeKrl{poBilrlocb na nxoguyro gua$-
parMy floflflp]rMerpa. flpu erorvr o6rerrus gua$parvrupoBilJlcfi raK, qro6bl cxoEl,IMocrb [yq-
Ka coorBercrBoBarra cBerocr.rle reJrecKolla ( 1 : l3 uJtu I '. l6) . Mexgy o6r,exrmorvr I{ BxoA-
nofi guaQparMofi Moilrr,r noMerrlarbcfl Bparuarcu[ficfl aHaJILI3arop (uonapor,rg) r cnrcgaHaa
rrJracrr,ruKa, Earoulaf, Sasoerri casur tri4 Wfl fivHW Hp (4861 A). B pe:ynrrare 6rno uony-
qeHo:

L Co6crseHHarl l,IHcrpyMeHrarlbHaa KpyroBafl fionflpll3aullfi He rrpeBblluaer 0,01-0,O2%.
2. MarcnuanbHoe 3HaqeHlre roe$QrureHra flpeo6pa3oBaur,rfl rrnefinofi [o[trpI,I3aIIlII4 B

KpyroByro cocraBrraer - 1,5% $.e. 100%-uan nnueiutas IIoJIEpI{3auLIfl Aaer KpyroBylo

- 1,5%). Kar u crreAoBaJlo oxr4garb, Beflfiqlrlr,a r,r 3HaK xpyroaofi [orIEpI,BaIII{I,I, Bo3HI,IKaIo-

tuui r.r3 rrr.rHefiHofr, 3aBr.rcfir or opueHrarlr{[ rocrreEHefi. Hau6onee BeporrHofi upnururofi ta-
rcofi vyncrnzreJrbnocrl4 npu6opa r nunefiHofi rlonf,prleaql,rur fBrlflercfi He[ocraroqHo rorlHafl

Saslrporxa crpo608, orll{pauuux coorBercrByronrl{e cqerql,IKlr, qro [pr{BoAr,rr K HapyrueHl,fio

ycnoeufi ct = c2 = 0 (cv. @oprvrynu (7)). Moxno oxr.I[arb, qro IIpn yryqureHllr Saszpoa-
rcu crpo6on rryBcrBlrrelbnocrb K rlrueiuoft [o[rrpr43ar{?rr4 Ilonr,r3r,rrca no rcpafiuefi Mepe B

HecKorlbKo pa3.
3. I,I:rvrepeulrE rlr.rpKynEpHo-[oJrapr,r30BaHHofo cBera (c nonrpongoM L rlracrlIHKofi

)./4) nosaonwruuafiru 3narreHr{e flapaMerpa sa Qopvryrax (8, 9), r.e. o[pe[errr.rrb vacurra6-
nufi roe$Smtr{eur r.r3Mepfler,roir rcpyroaoft uornpnsaqu}r. Ero 3HaqeH}Ie (cpeguee I{3 MHo-
rux cepnfi) [olyrrr4flocb paBHbrM 0,80 t 0,01. IIpr groM Mr,r uog6uparr raKyro opr{eHrlrpoB-



Ky Ilonf,pol'IEa orHocl{rerlbHo IrJracrI{HKr.r }./4 u raKyrc aMrrrrr{ryry Moryrrflr{I{u 6q, xoroptre
EaroT MaKCI{MaJrbHOe 3HarIeHI{e [apaMeTpa s.

Pesy.ntraru na6oparopuux ncnrnanrfr [oKa3arru raKxe, qro peaJrbHaff BHyrpeHrrflfi cxo-
AllMocrb I{3MepeHI{fi rcpyroaofi rtorlf,plf;]aurl]r xopouo coorBercrByer oruu6re, oxl.rgaeuofi
IIO cTaTlrcTI,IK e 3ap erlrcTpr{poB aHHbrx KB aHToB.

4. IllaporconorrocHbre H3 MepeHHfl rcpyronoft noJrfl prraruu

.ftl ucnrtraru{fl Bo3MoxHocrefi nonrpr.rMerpa B pexuMe usuepenrfi rpyroaofi flonflpu3a-
I$I{ B Iu4poKllx cleKrparlbubrx HllrepBaaax (6er nrrep$eperquoHrbrx r}rulrrpor), a raKxe
EJIf, He3aBr{curvrofi xaln6poBK}r IIo Berr[qlHe r{ 3HaKy uonxpmaqru?, H3MepfieMbrx B pyx
ero KaHarlax, MbI rlpoBerlu cflelluaJrbnbre u{poKonoJlocnbre na6nmgexrx HecKoJrbKIIx 3Be3A
c l{3BecrHofi rpyrorofi [ollf,pll3aql{eft. Bce orll Ha6[roEeHr{ff [poBogr{nr{cb B KaccerpeHoB-
crou $oxyce rerrecKorra A3T-l I (DlF = r : 12,8) c ur{poKHM Qrunrpou, Soprr,rrapyrorunrvr
rrolrocy, 6luaryrc K uBery / s clrcreMe.[xoHcoHa (trroo = 5500 L\.24125 aarycia 19gg r.
na6nrcAalucr craHAaprnble 3Be3Abr r.r3 cfir{cKa [16] c iyneaoft florrfipr{3ar1l1efi wyutm<ana-
unft DC-rcapnruc EG 129 (Grw + 7Oo 8247) c rocronHnoft rpyronoft rorrflprfiaur.reft -3%.
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l3l14 ceurrlpn 1988 r. noBropHo na6nrcgarucr re xe o6l,eKrbr H florflp AM Her; KpyroBafl
loflapusaur{rr Koroporo B [orroce Z rrroxer IIHorEa flpeBr,rruarb l0% U9l

Ha6nrcEegug craHgaprHbD( 3Be3E floKa3arru, rrro r{HcrpyMeHTlllbHarr KpyroBafl fioJrflpu3a-
rlrrfl, Bo3H[rKaroulaf, B cr{creMe rerecKorl + [orflp[Merp, cocraBJrfler 0,02 u 0,03% coorser-
crBeHHo AJrf, trByx KaHIIJToB. Ha6rmgenur EG 129 (r cpepgren ro ADyM HoqaM r.r no o6ouu
rcaualau) ilartw pc = 2,70 ! 0,07%. 3tr sHa,renllf, fiorryqeHbr 6es yuem roe$SuuueHra s r

,$oprvryrax (9), r.e. floJrarafl s = l. Han6olee HaAexHbre Hafircgexux Sngxera u Jlengcrpn-
ra [20] Aaror Arrf, 3roro o6beKra s o6racru 5rm0 A [ocroflHHyro KpyroByro roflflpr.r3arltrrc

-3,13 t 0,19% (npu nuHefinofi rorflpr.Bauulr oKolro 2V). CpasueHr.re Harrrrx Ha6rrogeHrul u
AaHHbrx ns [20] nogsolser Hairu seru{qrtrIy s = -0,86, qro HecKorlbKo rlpeBbrruaer 3Ha-
.IeH[e I s I = 0,80 t 0,01, naigeHnoe rro na6oparopHbrM r.r3MepeHuaM c IrflacrrrnKoir \,14.
flpxumofi sroro pa3rlr{qr{E Moxer 6rrrr Eosonrno cJIoxHaE 3aBr.rcnMocrb rpyronoft nona-
prcarllu.r EG 129 or AJrr{rlbr BorrHbr l2ll u pa3nr.rrrr.rfl B peaJrbHbrx c[eKrparrbHbrx rroflocax B

Halum( Ha6firctreHl4flx r n [20] , a raKxe orpaHrrlreHHas roqHocrb erlrx Ha6[roAeHr.rri.
llorap AM Her Ha6nlogalcr 13 anrycra 1988 r. B reseuue 3,5 u, uro HecKorrbKo rlpeBbr-

ruaer oEr{H nonnufi uepuog ero, pauurrfi 3,09 q. Ha6rrcgeuua BeJrncb cepr{trMr{ Hg 10 sxcno-
emuft uo 30 c raxgax. Mexry cepr{flMr.r [ep[ognrrecKr{ u3MepflJlr.rcr Sou He6a r{ 3Bestra

cpaBHeHr{ff c V = 13m,10, pacnonoxeHHaa a l' ceaepnee AM Her. Pesynrraru na6nrcgeumt
rloKa3aHbr Ha pr.rc. 3 (cpe4tr,re 3HaqeHr.rfl pla raxgofi ceplrr{ AJlr{TeJrbHocrbro 5 M.Iu, ycpeg-
HeHHbre no o6onu xauararr,r) . [Ipu erou roe$$r.rUreur s flpH]rr.rMaJrcfl paBHbrM 0,8 l. Cparue-
HI{e HarurlD( p$ynbraroB c AaHHbrMr{ us [19,22] uoxasrnaer }rx KarrecrBeHHoe coDrac]re,
xorfl, rro Har[r,rM ua6lrogeHurM, aMrrrrr{ryAa usMenenr.d rpyronoft norrflpu3arfl,m [oflyqaercfi
rueurruefi, ue*r uaft4enHafi ErEllonocrrVa 1984r. [19]. Ho r,r3Becrno, rrro KpuBbre [r3MeHe-
HHf, flapaMerpoB [orrfipr,r3aurtr{ y [onf,poB MoryT c}rrrbHo ]r3MeHflTbcfl co BpeMer{eM; Haru}r
na6nrogelrua raKxe [oKa3blBarcT, rITo Ha rex xe Qasax a coceEHID( UIrK]rax KpyroBaE IIoJIs-
pura;ttrtfr. Moxer 6rrrr pasnnuuofi.

I,Is [suoxenuoro crreryer, qro Haur [o[flplrMerp B[oJrIIe rrpuroAen [IIf, r{3Mepeud *py-
ronofi nonapu3arplllt B nupoKr,rx rroflocax y rar(nx o6beKroB, rax Selue Kaprrr,rKr{ r,I [onfipbr.

5. Karul6porrca uauepenrfr narnrmrrx noneft

Kar< norasauo B pa3E. 2, pnn tepexotra or r.r3MepeHHbrx gHaqeHrill xpyrorofi florrf,pr{3auur{
p" r o$SercTr.rBuofi HaflpsxeHnocrlr [pogorrbHoro MarHr{rHoro [orrf,.B" neo6xograMo 3narb
orHoclrrerrburrfi rpagueur dlldlll n pa6oueft rorrKe KoHrypa BogopoAnofi runuu EIrfl KoH-
Kperuoro Qunrrpa lr KoHKperHofi sseg[u.B paHHrrx pa6orax Boppa u Jlengcrpma [10, l1]
AJIf, Bcex 3Be3[ r.rcrolb3oBarrocb oAIIo Eroxe3HaqeHrrerpaluenra (-0,07). B [12] yKa3br-
Baercfl, rITo 9To Moxer rlpuBecrn K cHcreMaTI{qecKI{M orun6xarr B .B", cocraBrrlrolu}rM
lO-2Wo, lloerouy Mbr [poBerrn c[eufiarrbHoe reoperlrqecKoe [r 3Kcnepr{MeHT{IrrbHoe r{cclre-

EoBaHr{e ororo Sarropa,
.ftn reoperuqecKr{x pacqeroB Mbr r{c[orlb3oBarr]r cerKy uogenefi 3Be3EHbrx aruocQep

Kypyua [13] ra KprrBbre rporrycKaHr.rf, Harrux $unrrpor, oilpegerreuHble Quprraoft "Andover
Corporation" (puc. 4). Teoperuvecl(He l(oHrypbr Bbrrrlrolflrrr{cb [yreM cBeprKr.r orlrx Kpr.rBbrx

c Mo[errbHbrMr{ KoHTypaMr{ nwtwt Hp, Oruocurenrnbre rpapeHTbr olrpege[ruucb rrr{cJreHHbrM

ar<f<fepenrlr,rpoBaHrreM. Coorrercrayrculr{e Bbrrrl{oreHlrfl 6rmr upoaegeHbr B rrHTepBale
716 or 8000 go 15000 K ulogg or 2,0 Ao 4,0. llpnueprr uoryqeHnbD( KoHrypoB r{ rpa4{eH-
TOB AJrfi gryx Xpafinlx gHa,reHlfr 716 [oKa3aHbr Ha puc, 5. I,Ie Hero cJreAyer, rrTo MaKcr{Marrb-
Hbre 3HaqeHr{E orHocr,rrerrbnbrx rpagr.reHToB 3aBr.rcfiT or ar}$errrmuofi reuneparypbr 3BesEbr
r.r Moryr lr3MeHflrbcfl B [pegerrax 0,057-0,075 A-1 . Ho upr{ sToM rloloxeHr{e MaKclrMyMoB
rpAAI,IeHToB (Atr = +3 A) NpAxruuecKI,I He 3ABI,IcI{T OT TeMIIepATYpbI I{ cBeTI{MOcTH sBe3AbI I{
orlpegenfi ercfl B o cHoBHoM lrolyutrrpmloft ucuomsyerroro Sunurpa,

Ha nparruxe Mbr rre MoxeM HenocpeEcrBeHHo r.r3Mepgrb cEDr{r A}. nonocm [poflycKaHuf,
Snnrrpa oT ueHTpa laluntlur. Bo apervra na6nrogeulnl Mbr MoxeM KoHTpoJrl{poBarb roJrbKo or-
crrerbr Mr,rKpouerpa Ax B y3rre rloBopora Qunrrpoa, flpo[opulroHiurbHbre sino, rge a - yroJl
floBopora $rurrrpa or ero HopMilrrbnoro [oJroxeHuff, [epfleuAr{Kynnpnoro cBeroBoMy flyq-

6. 3aK. Bl2
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Pnc. 4. Kpurrre flpo[ycKaHrrrr rfiTepQepeH-
IIrIoHHrrx Qurnrpor Qupr"tr Hugo Anders
Cn.norurag KpEBaE - Sunrrp I, rxrp[xo.
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Puc.5. TeopeturlecK[e KoHrypEI Hg (a) uxoE orHocrrrerrrHbD( rpaArreHr 
""*, + AJrfi rex xe reoperx-

qecKrD( KoHrypoB (6) a

Paccquramr ro Mogerrf,M Ky?yqa [13] c T16 = SOOO_K (cnzounraa n*oriut) u Is6 = I5OOO K (npoprrsuc-
raa amrua) , 1g g = 4rO Al [orrocbr nporrycrafiua, uso6paxooroft rra p[c. 4 (eaaiip l)

Ky. B cBoro oqepegb, yrofl o cBflsaH c Arllfi{ofi BoJrHbr MaKcr{MyMa rlpo[ycKaHr.rf, coorHo-
IIIEHI,IEM

tr/tro = (t@---sEo)ln, (13)

tBe n - Kosool{queHr [perIoMIIeHLIf, oroeB pasEerr}rrerrE n lrrrep$epenqlroHHoM Qunrrpe,
a tro - EIII'IHa BoJIHbI UeHTpa [oJIoCbI IIpo[yCKaHI{tr [pLI HOpMarIbHoM IIoJIoxeHtU q]/f,lbrpa.
Tarc rarc

dI =dIdx = dI I O\

dI dx d\ d(sing f d(sina) '

ro r.r3 (13) r{MeeM

).n sino
dlld(sina)

na J7-:#; ',
(14)

tile a - I{ssecrHrtfi reoMerpl{qecK[fi [apaMerp MexaHr.r3Ma [oBopora Sulrrpon, K coxca-
JreHI{Io, $uprraa-r:roroBl{TeJlb IIe cOo6IUaeT BeIIwtI,IIIy n, u, cile$oBaTeJlbHo, Mbr He MoxeM
o$Io3HaqHo o[peEeIII{Tb orcqer .Xe, IIpU KoTopoM IIoJIoca Qrurrrpa HaxoAr,rrcE B UeHTpe []r-
HI.trI. Ho 3Tor orcqer JrerKo HaftTLI gMrrl{pl{qecKr,r, cKaHI,Ipy[ KoHTyp I*rtylt4rloBoporoM oAHo-
ro u3 $I4[brpoB trpu flocrofiHuoM [ofloxeHr,r]r Broporo Sr,urrrpa l.r perr{crpr.rpyx oruorueur{e
[oKa3aHI4Ii coorBeTcrByrcutrHx KaHarIoB, T.e. orHoclrrenrHufi KoHTyp J[rHI,Iu.3naaxq ]I cooT-
BercrBylou[fi eMy yroJl rloBopora @e, MoxHo Haft'rvn I{ TeM caMbrM oflpeAerr[Tb Bce rrapa-
Merpbr, rlo3Borrfiroruue [epeftrr.r or Ha6rrroAaeMbD( rpaflfieuron dlfdx rc ucrwmi'lMl dlfd)t,
K oro pbre H eo 6xoAr{Mbl 4l r x aau6poB Kr,r MarHr{THbrx nonefi ,

Taxru cloco6oM Mbr o[peAerILUIr,r gMuupruecKr.re 3HaqeHufi oruocuTeJrbHbrx rpaEr.reHToB

ArIfi Bcex Ha6[IoAaB[[.Ixcfl HaM]I 3Be3A. A onTI,IMaJIbHbIe Arlrr Ll3MepeHrfr MarHLITHoro flofia
[oJroxeHl,Ifl srurrrpon, coorBercrByrou[e MaKcr,rMyMaM rpaElreHToB, olpeEerrflnr,rcb
HeIIo cp eAcrB eHHo r.r3 Ha6[ roAaeMbrx KoHrypoB (x) .
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florryvelrnrre r.r3 r.r3MepeHrd KoHrypbr He BrIoIrHe coorBercrByror reoperrflrecxurvr. Ilpuurr
HaM}r pacxoxgeHrni uroryr 6bITb: necoorBercrBlre pearlbHbrx upoQnuefi [fi4P.filt f/p rr,roAem-

HbrM; ornr,rqnx $opuu pearlbnbrx rrofloc upoflycKaHl{fl mrrep$epeHul{onnblx $ulrrpor or
KpI'rBbx, [pI,IHflTbD( rIpU pacqeTax, CBfl3aHHbIe C UX triUIeKLIMH KpbIrIbEM]I, @ CTapeHI,IeM

Snntrpoa ra c ge$oprvraqrefi rx troltoc [poflycKaHr.rrr [pI{ HaKrIoHe, Koropafl He yqllTblBaflacb

B pacqerax, Kpoue roro, Ha ua6nrogaerrue KoHTypbr ltrIorga Momrl TIoBJII,IETr MHoroKpar-
Hbre orpaxeHr.rfl B cr.rcreMe unreprfepeHrlr.roHrbre Qurrprr-np[sr4a BonnacroHa: tacrb cBera

3Be3gbr, 3epKarrbHo orpaxeHHan or $nnrrpa, fiocrle orpaxeHutr oT rlprl3Mbr BomacroHa uo-
xer trorra[arr Ha <D3Y KaK roro xe, raK [r Epyroro KaH:Irra. 3ror sfi$ercr Moxer cr,IrlbHo 3a-

Blrcerb or rccrr.rpoBKu rfr,urrrpon rr or rloJroxenlrfl 3Be3gbr r gnaSparue. floerouy, [c[orlb-
3yfi Errfl rrepexoAa or ua6nrcgaeMbrx IloJlflpr.r3arud x afiQexrmnuM MarHr{rHbrM [oJIflM
gMrrr{plrqecKr{e 3HaqeHr.rtr orHocr,ITelrbHbrx rpaAr{eHTOB, Mbr BcerAa cTapaJrl{cb rIpOBepI{Tb LIx

pealrbHocTb rryTeM cpaBHeHr,rfl [onyqeHHbrx TaKr.rM o6paeou MarHr,rrHbrx noreft AJra paga
craHAaprHbrx 3Be3A c EaHHbrMr{ Boppa r Jlengcrprra [1l], Tax rax uadtrcgaeurre rpaALIeH-

Tbr B KpacHoM r{ c}IHeM Kpbmbflx nunt4w o6nrqno HecKoJIbKo pa3r.wqaililcb, To MbI E.erl.Izulu

hsuepeHHue B 3rr,rx Kpbrrrbffx 3Harrenr.ra t<pyroaofi [orlapu3awu (npegpaprrrerlbno ]Ic[paB-
JreHI,Ie 3a r,rHcrpyMeHTarrbHyrc [o[f,pl,I3aur{rc) Ha cooraercrByrouue }IM rpanl{eHTbr I{ LIs trByx
[oJlyqeHHbrx gnaqenmi uonr 6palr cpegrree. Axanortl.ffiuM o6pa3oM Bbrrrucrlflrrlcb I,I cpetrHr{e
ourr6ru rroJryqeHHbrx sHarreHrxl MaiHuruoro uora. flpu sroM Mbr rIpHI{r{MiIrr[, uro xosQ$u-
ulreHr s n (9) u (12) paaen 0,80.

6. Pesynrrarbr n3MepeHld naarrrrurrrx nonefi

I,Iennepenur MarHurHbrx norefi no [tuHur4 ^f1p npono4rulucr s 1987-1988 rr. B Kaccerpe-
HoBcK[rx Sorcycax AByx rerrecKonoa Kprrurcrcoft acrpo$[3r4qecKoft o6cepBaropru{: 2,6-w
rerrecKore rarvr. I.A. IIIafina n orrx6pe 1987 r.u21126 cerrraflpr^ 1988 r. u 1,25-u rerrecKore
A3T-11 B r.rrc[e-ceHra6pe u orra6pe 1988 r. B uporparvrrray ua6rrogeuni BxoEr{rI[ uIaBHbrM
o6paaorvr Ar-saesgrr c xopouo lr3yqeHHbIMI{ MarHLITHbrMu IrorrflMl{, Heo6xogl,rrrue 4rta ttpo-
BepKr.r MeroMKlr u rcalr6porrclr I.I3MepeHrd, .fta oupegene[ufl tr yrrera l,rHcrpyueHralruofi
nonaprlaarrul,t Ha6rroganucr raK)Ke EBe HopMarrbHbre A-areagrr6es MarHr,rrnoro nons:ol-ac
(n 1987-1988 rr.) u BAri (a 1987 r.). Pesynrramr ua6rrcgeHm? MarHr{rnbrx 3Be3E rp}rBe-

[eHbr B ra6nuqe, s cron6uax roropofi IaHbr Aara na6nrcEenrd, K)ruancxufi geua, Qasa ne-
puora r{3MeHeur{rr MarHr{rtoro tro:rfl, nafigeuroe cpe4lee 3HaqeHr{e efiSexrmHoro [pogolb-
Horo fiorrfi r,r ero cpeAHfa ouru6rca. flocnegnax uaxoAr.rlacb ng ouu6ox I{3MepeHI{tr crerleHu
rroJrtrprlBaur{E Alrrr KaxAoro KaHarra, o[peEeJreHHbrx IIo El{cllepcuwsua'leEtdl rpyrorofi norx-
pvat\nt4 ArIfi orgerlbHbrx 3Kc[osl{quft. Kar upaBr,Ho, oHI,I xoporuo coorBercrBoBaru oulrbxarr,
oxu[aeMbrM [o crarrrcrr{Ke KBaHroB no (12), ,[aaee [pr{BoAxrcf, KparKI{e 3aMeqaHl{s

uo na6nrogenufi M orAerrbHbrx 3Be3E.
1. 53 Cam = HD 65339.
Peaylrraru Harrr[x usnaepeulrfi IIoKa3aHbr Ha pl{c, 6, a, (Daau s ra6rllalrt w rua pwc. 6, a

BbrrllrcJlenHbr no onenrenrarr,r [9]
cross = 2435855,652 + 8,0267 E.

Illrplxoraa KpIrBaE Ha pr{c. 6, a coorrercrByer flapaMerpaM ugr\4eueumi Ma[Illruoro troJlfl,
uafigeHurrr,r n Ill]. CpaaHenne ee c Ha6rrrogaeMbrMr{ roqKaMr,r rloKa3brBaer xopouee coor-
BercrBlre uo durrrnryge fisr\4eneHld noJrtr, Ho EIItr Haluryqutero coBMeureHufl TorIeK c xpmofi
nocrreArrrorc ueo6xoguvro ctrBrrHyrb no Qase Ha -0p,1 (cu. cruounryro rcpmyro). tlucto ga-

rrrr.D( Ha6rrrogeulfr nora HegocrarorrHo EIff HaAexHoro He3aBlrcr{Moro o[pegerleHr,rfi Ilapa-
MeTpoB lI3MeHeHI{f, MaTHI,ITHOTO rrOJrfl; HO COrIIaCUe }rX C AaHHbrrvnr EOppa U JIeHgCrpUra

[11] nocre yqera $a3oBoro clprra BroJIHe ygoBflerBoplfleJlbHoe.
2.73Dra =HD 196502.
IIrs orofi 3Be3rbr $orourerrpuuecKr{e lr3MepeHnf, MarHr{THoro rloJrfl rlo BogopoEubrMrII,r-

Hr.rEM paHee He npoBogrurrcr. Harnyuuue $ororpaQuqecKlle lnMepeullf, flpecrona [23]
Earor aMlurlrryry s$Seru{BHoro uona -570 - +850 Ic. Oagrr B ra6rlllqe wpuc.6,6snr.mc-
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,{ara J.D. I Heff .{ara J,D. I H"ft

06.10.8? 244'.10'.15, 608
07.10.87 076,557
08. 10.87 077 ,499
09.10.87 078,578
10.10.87 079,558
29.08.88 403,s'.16

30.08.88 404,578
15.09.88 420,560
21.09.88 425,sU
23.09.88 428,543
26.09.88 431,s36
26.10.88 46r,s36

0,93 -4124 +/-1015
0,95 -3372 570
0,06 -406 885
0,20 4t02 495
0,32 2468 390
0,69 -1804 1'.ts

0,81 -3337 645
0,80 -3282 535
0,55 't49 3s8
0,80 -3592 257
0,17 2514 198
o,9r -2'151 440

03.10.87 2447A72,383
04.10.87 073,361
06.10.87 074,362
09.10.87 078,374
10.10.87 079,279
23.07.88 366,436
24.0',t.88 36'.7,426
2s.07.88 368,407
26.07.88 369,436
23.08. 88 397,428
26.08.88 400,422
27.08.88 40t,420
29.08.88 403,40s
21.09.88 426,277
23.09.88 428,443
26.09.88 431,326
24.10.88 459,347
26.10.88 461,266

3.73Dra

4.HD 21544L

0,54 LL4L
0,s9 -596
0,64 -1308
0,84 -304
0,88 -368
0,05 -7190,10 '10

0,14 231
0,20 310
0,58 -202
0,72 -20t
o,'17 -t760,87 646'0,00 

-1?6
0,11 -119
0,25 345
0,63 s48
0,72 234

1.53 Cam

2. pCtB

0,19 127s1
0,92 2t884
0,61 1411s
0,24 19512
0,77 t9797
0,34 14506

+l-447
308
L364
301
244
928
s87
423
218
187
260
425
268
130
2U
259
32t
240

+/-3000
2800
5000
1300
1700
3000

21.07.88 2447364,3t6
22.07.88 36s,326
23.07.88 366,323
24.07.88 367,32',7

25.07.88 368,3t7
26.07.88 369,336
26.08.88 400,320
29.08.88 403,312
30.08.88 4m,3tr
26.09.88 43L,216

0,14 708 +/-802
0,19 942 388
0,25 580 399
0,30 852 3s9
0,36 256 212
0,41 -116 260
0,09 -1.2 237
0,25 tL32 272
0,30 496 342
0,76 68 306

23.08.88 2447364,3t7
30.08.88 4M,403
15.09.88 420,424
21.09.88 426,398
26.09.88 431,419
30.10.88 465,280

JreHbr rro grreMeHTaM uz 1241. Hauu r{3MepeHl{fl Earor aMnlr,rryry r,r3MeHeHtrtt rtota, cpaBHr{-
Myro c EaHHbrMr{ [23] ; $asrr 3KcrpeMyMoB rlorrfl rar(xe rpr.rMepHo coBlra,qaror. Illrpuxoaax
KpIIBaf, Ha pl{c. 6, 6 Eaer Hau,flyrluee npetrcTaBlleHl{e Hal[ilx traHHbIx cmlycougofi; ee 3Kcrpe
MyMbI coorBercrBylor IIoIIIo B -440 u +840 Ic.

3. pCrB = HD 137909.
Haum Ha6npAeHr.Is He oxBarbrBarcT rcex Sas [ep]IoAa oTofi 3Be3Abr, rlogToMy Mbr He Mo-

xeM He3aBI{cI,rMo orlpeEerlrtrb rlapaMerpbr r{3MeHenua a$$errr,rBHoro Marnr{THoro rrqrlx,
Ha puc. '7, a uaufir EaHHbre HareceHbr BMecre c rpmofi rlr3MeHeHl4f, Marur{rHoro uona uo [11] .

Bu;gro, qro Ha6rrogaeMbre roqKr,r B ocHoBHoM ygoB[erBoprflerrbno couracyrorcfl c 3Tofi
rcpmofi.

4.HD215447 = GLLac.
Y orofi 3Be3gbr 3aperllcrpl{posauo xa[6orrbr]ree r{3 r{3Becrxbrx y HeBbrpoxgeHHbrx 3Be3[

MarHrrrHoe uone. 3@SeKrrrBHoe upogorrbnoe [one y Hee, cprflacHo 125], MeHf,ercfl or
+10,7 Eo +20,6 xlc, a MaKcl{MarrbHaf, Ha[pflxeHHocrb rlo]rfl Ha rloBepxHocrr.r 3Be3Abr Moxer
Eocrlrrarb 35 rcIc [26] . Haruu Ha6arogeur.rr sroft saeagu flpoBo4{nucb c rleJrbrc, Bo-repBbrx,
rlpoBeprlTb uauy rcaru6poBKy no nau6oree curlbHbrM MarnlrrHbrM rIorIf,M r,r, Bo-BTopbrx,
oueHr,Irb Bo3MoxHocrb }I3MepeHllfl MarHI{THbrx rOrefi y oTHocr{reJrbHo cJraobrx (my = 8m ,9)
aneag. Peeynbrarbr Ha6JIIoAeHr.ni [oKa3aHbr Ha puc.7,6, rge rrrrpl,rxoBaf, Kp]rBaf, Aaer I,r3-

MeHeHr{E MarHr.rrHoro florrfl tro I I 1] . I43 prrc. 7 , 6 aneryer, rrro, HecMorpa na 6olrrune cny-
qainrte ouul6Ku orAerlbHbrx roqeK, Harrrr,r EaHHbre yAoBJrerBopmelbHo comacyrorcfl c [petrbr-

rylIIUMU I{3MEP EHI{fl MI,I.

Kporvre EaHHbIx, [pLrBeEeHHbrx B Ta6[. I w wa puc, 6, 7 , wnt flpoBoAlflr,I orgeJrbrbre r.r3Me-

peur.rr MarHr{rHux ronefi y Apyr}rx aaesg (0 Aur, 6 OriC, HD 32633 u trp.), no qucJro lrx
Hetrocraroqno [Jrfi KaKlrx-nn6o sbrso[os.
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Pnc. 6. Peayrcratrr uru ep extd Marxlrrxoro uoJrf,
Iilrp[xoBar JruHH.E - Kpt{Baa rfirMeueuuf, Marrrrnroro florrx no [f f J. Cnaourrafi,:ltatrafl, - Taxe KpHBar,
cAaHHyraB ua Ofl, Beprru<anDrrbreqeprorrKu y rorror< coorBetcrayroT to
a -Enf, 3BBADT 53Cdm,6 -A[,JE oBesAEr ?3Dra
Illrpn<orax nrurr{r AaEr Haruryrruoe rrpeAcraBrregrle rauno< na6ruoganr.fr crurycougofi

Pnc. 7. Pegyrnrarrr usrvrepexld Marrutrxoro rolta
a - Efig sBss&I pCrB , 6 - AJrfl 3BosEDr HD 2li44l,Iilrpuxooax nrltrr{tr - l<puBar rgMerregrrr MarglrrHoro
uonx no [11]

T.3arrnosdne

llpmegeuune Bbrrle pesynbrarbr rloKa3brBanr, qro Haru pyxnyqesoft [onsprrMerp c aKyc-
roonr[IqecKl{M Molg/rlf,TopoM, g [p]rurryme, nplrrogeH KaK EIrfl usuepenlfr uarnurnrrx nonefi
He oIurIrKoM cna6rx (go 8^ -9^) sBe3E rlo BoEopoIFbrM m.rnlrflM, raK r{ trrrf, rrffpoKoflo-
JIocHbx usuepeurfr rpyroaofi [orrxprmarlu]r y AocraroqHo cra6rrx o6rerron. O4raxo aHarr]r3
na6nrogeulfr MarHIIrHbIx eresg paenn moft apxocru c pasJrrflrHbrMr{ Bem{qmraMr.r MarHr{THoro
Irofla [o3BoJlfer 3aKJIIoqIfib, qro rorlbKo A,rIs He oI]IIIIKoM cna6rx o6rerros c Eocraroqxo
6onrrulru noJIeM (t.e. upu Eocrarorlno Bbr@KoM orHorrreHlrr{ cnrnan/uryrra) Mbr rronyqaeM
BUOJTHe HaEexHbIe I'BMepeHlra, pearrbHaf, TorlHogrb KoTopbD( xopouo cooTBeTcTByer Hx
out[6rau, olpeEerleHHbrrvr no anyriennefi cxoAuMocrl{ LIIII{ IIo grarr{crllKe rranron (cu.
na6trcgermr 53 Cam, puc. 6, a). Kax trrls flpKr{x 3BesA c orHocr.rerrbHo crta6nl,ru [orrffMr.r
(pCrB, 73 Dra), raK LI AIIx 6olee cla6nx 3Be3E (HD 215441) pearrbHal Al{crepcgfl r{3Mepe
ntd saMerHo rlpeBbrrrraer LD( BlryrpenHue ourn6ru. OcHosrofi npuurmofi gonounlrrenrnofi
Aficnepcl{H, no-BI{EI{MoMy, f,BJIflercfl Hegocrarorlnaa cra6lurtnocrb napaMefpoa urexrponxofi
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cxeMbr, KoTopaf MoxeT nprIBoMTb K I{3MeHeHI,I'M HyIIb-nyHKTa OTCqeTa KpyroBofi IIoIIfl-
pI{3aIIuI.I B npeAenax 0,01-0,02%.Taxr{eH3MeHeII[g cna6o cKa3brBarcTcfl Ha lr3MepeHI,Ifrx cwb-
urx nonefi, rAe l{3MepfleMafl florlflprr3aur{a cocraBrlrer Eecrrbre AonI,I [porleHTa, Ho r,IcKaxa-
er I{3MepeHI,IE crla6brx uoneft. Eonruroft pa:6poc EaHHbrx gnr cla6ux sneag (HD 215441)
Moxer 6urr cssgau c HerlyaccouoBcKofi cocraBrrxrorqefi renanoeoro roKa O3Y, roropalfi
Aaer 3aMerHblfi nrnag s oulll6rt,t ustvrepexrui Eltfl TaK[Ix 3Be3A.

B gamueftureM Mbr rlllaHr.{pyeM 3aMeHy HeKoropbrx uau6oree orBercrBeHrbrx grreKTpoH-

sux 6noron floJrfpr.rMerpa (ruupoxonoroGrrui ycurflrer:r" KoHrporrbHoro KaHa[a, KaHirrr

$opur.rponaur,rfl crpofuB, HcrorrHr.rKr,r nuranra) ua 6onee cra6xrruue. TeMHosofi rox <D3V

Moxer Surr cgenau 6onee cra6rtbHbrM [pI{ [crIoJrb3oBaHI,Iu cxeMbr c 3a3eMIIeHHbrM Karo-
gorvr O9Y, Kporrae roro, g1fi 6oree HilnexHofi xallr6poaxu rsueperuu? rtaarHurnrrx noreft
ueo6xoglrrr,ro ycrpaHr,rrb MHoroKparHbre orpaxeHr.rs B cHcreMe uurep$epeuryroHHbre $mrr-
pbr - [pr{3Ma BonracroHa. llocue BbrrloJrHeulrfl 3Tux pa6or MoxHo oxr,rEarb, rrro pearbnafl
oruu6ra navrepeului MarHr,rrHbrx nouefi 6yger coorBercrBoBarb crarr,rcrr{Ke 3aper[crpr{-
poBauHbrx KBaHToB, KaK 3To [Meer Mecro B r{3MepeHr{f,x Eoppa u Jlengcrpura.

Aaroprr Bbrpax€ror caoro 6raro4apHocrb H.fI. Hexaeny u A.O. Jlaryruny, paspa6oranruurr
pflE HoBbD( MexaHr.rqecKrD( y3rroB nonflpuMerpa; A.E. Eyxauy aa parpa6orry u M,IL Jluvro-
peHKo 3a LI3roroBrIeHI{e HoBbrx grreKTpoHHbrx 6rorcon, A,B. Eepgrormy H.[,H. IllaxoscxoMy
3a rloMolub a Ha6lrogeurflx u Lry. o6pa6orre N I.H. Illapauoaofi 3a rroEroroBKy pr{cyHKoB,
a raKxe H,C. Ilonocyx[Hofi 3a rrocroflHHoe BHr{MaHr.re r pa6ore..
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vAK 531.145 + s23.94

KATAnOT CI,IJI OCIIHJIJUITOPOB \Irfl tVIfliffi HEfiTPAJIbHOTO TIITAHA

[.A. Baxynexxo, H.C. Caaanor

Kpmuuecxu paccMorpeHHbre ony6nuxoeaHHLle 3HaqeHlr, curl ocuunnrropoB [nfi lr.rHuft uefitpalrHoro
ruraua (ra6n. 1) pegyquposalrbr B rxKa;ry BLrcoKororlHblx orc@opAcxux usuepenr.rfi (Bnexnell u [p.
12-41). Oxonqarelrnrre AaHHEre o pelyqupoBauHhrx r.r flpuHfiT],Ix 3HaqeHuilx Cf[ilfi 795 nuuuft uefirpalr
Horo ruraHa flpr{BegeHbr s ra6n. 2. B npuuxtofi cucreMe cufl ocqlulnsropoB coAepxaHile rI'ITaHa B arMo-

cgepe Coruqa rlexnr B npe[enax lg€ (Ti) = 5,07 - 5,09 c rorpeuHocrrlo 0,04 dex.

OSCILLATOR STRENGTHS FOR NEUTRAL TITANIUM LINES by D.A. Vaculenko, I.S. Savanov.

Published values of the oscillator strengths for neutral titanium lines were critically rewiewed (table 1).
A11 data on the gf-values were reduced into the scale of high precision Oxford measurements (BlacKweu
et aL., 12-41). The established data on the reduced and accepted gf-values for 795 lines ofTiI are presented

in table 2. Using these oscillator strengths we can adopt that the titanium abundance in the atmosphere of
the Sun is equal Lge (Ti) = 5,07 - 5,09 with the uncertainties about 0.04 dex.

Cunr,r ocqnursropoB Nlfl, nfir.l.l,ir pasrrr{rrHbrx 3rreMeHToB I{3BecrHLr c HeoAI,IHaKoBofi Toq-

Hocrbro. I{errro uacrorrqefi crarbr{ frBlrflercfl. anat,ug ouy6nuKoBaHubrx 3uaqeHurt cw ocIIHn'
JTf,TOpOB PI,'fl. ItWHHit UefirpalUHOro rr,rraHa TiI. MOXno HaAeffTbcrr, qro IIpI{ HutI,..'q|J4u Aocro-
BepHbrx 3HarreH[i gf-r,er,v\{tlr Nts. r.vnvit TiI u TiII oHr{ Moryr 6rrtr r.rcnonr3oBaubl [rlfl
pacqeroB HoHr.r3arllroHHoro paBHoBectu,s. r,ptr Bbrfupe flapaMerpoB MoAerlefi arMoc+ep 3Be3A

HapflAy Q t r:fltnfildt4 xeJre3a. flpu paccrrtorpeHr,rfi oly6irr{KoBaHHbrx 3HaqeHI,Ift cvil ocltu]l'nfi-
ropoB EIrfl n't4Huit HefirparbHoro rr{raHa Mbr 6yAeM pyKoBotrcrBoBaTbcfl rIprrHIIr{[aMr4, n3-

JIoxeHHbrMr{ uarvru pauee a [1] .

OrnpauHofi ToqKofr Ha[rero anaJrfi3a .gBllrrocb paccMorpeHr,re BbrcoKoroqHbrx AaHHbIx,
florryqeHHbrx r OriSopAe Erexseuorvr r{ ero corpy[Hr.rKaMr.r l2-4) I.rils.45,22 u 42 ttuuuit
TiI c noreHr.IuaraMv Bo36yxAeur.rfi Hr{xHero ypoBHfl oKorlo 0, I u 1,4 - 2,3 sB coorser-
creHHo, Orrraeturr, qro gTr,I AaHHbre 6rmn uotueuleHbr B a6coJlrorHyrc rrlKarly Eelra, Karrraaua
v Ta66ca [5] u Po6eprca, AH[epceHa r.r CepeHceHa [6] . Huxe ur,r 6oree nogpo6uo ocraHo-
Br,rMcfl Ha oIIpe[elreHI,II{ a6cofirorHofi IIxanrr g/-BeJlr{qr,rH.

I4cnorrsyx oKcQopAcKr.re AaHHbre, Mbr paccMorpeJrr.r B nepByro oqepeAb crrcreMbr cr{rl
o cqunlrfl TopoB, r{Merou$.{e Ao cTarotrHo BbrcoKyro BHyipeHHroro roqHocTb.

Crurnr u Kroue [7] ory6nr,rKoBanr{ pe3yrrbrarbr r.r3Mepeuufi BerI[qI{H gf Ws 134 trunuli,
TiI r'reroAorra KproKoB. 3rr n aBTopaMH 6r,ura nplrHara a6conrorHafl [rKaJra us [5] , ocHo-
BaHHaff Ha gf-r,erru.r.wuax nuHr.ri 3635,46 n 3642,675 u 3741,059 A Cpanueuue gannrx [7]
c orcSopgcrr.rMr.t I,l3MepeHufrM.rr BbtfrBurro y HLIX Harr[qHe orua6ru, cBE3aHHo[ c aefluru.tttofi,
flpotlopurloHilfibHofi rrHTeHcr{BHocru nusuu. flprvr,rurr noffBfleHr.rq o[m6ru TaKoro xapaKrepa
EIfl MeToAa KproKoB o6cyxAarr,rcb HaMu pauee r [1]. [pyrnx cyulecrBeHHbrx c[creMarr,r-
qecKr{x ourr6or Mbr He MoDrI{ 3aMerI{Tb.

Ananoruqnar orrtrr6Ka 6r,na sbrsaneua HaMrr rrp]I aHarII,I3e usnrepeHufi, BbrnorlHeHHbrx
MeroAoM KprcKoB Ocrporcxlmr, flapuencxuu u fleurcr.rnrrr'a [8] . Tovuocrb I{3MepeHI,Ifr
y gTI{X aBTOpOB BbrCOKa.

Haruepenur Krcue, .Il,auquaua, Kora [9] , armonHenubre g;tff 57 r,ulaurt uefrrpalruoro ru-
taua rcov6uHllpoBaHHbrM MeroAoM KproKoB vr gMyrecytyt, r.rMeror ge6onrurym cnyvafruyro
o[u,I6xy. Mr,r ucnpanuJru gTlr [auubre aa o[nr6rcy B oflpeAeneHr,rr.r reMrreparypr,r u oruu6rcy,
cBfl 3aHHyrO c CaMOIIOflrOUIeHlreM.

fiauurre Moposouofi u CrapqeBa [10] g;ra BeporrHocrefr nepexogoa l0 nunr.ri TiI 6luru
[cIIpaBJIeHbr 3a HyrIb-[yHKr. flocue eroro 6tuo o6uapyxeuo AocraroqHo xopouee couacr{e
BerrlrqlrH g/, usvepeuuux Moposouoi, crapqeauM, c AaHHbrMlr orcsopgcrofi rpynnrr.

Knsr u Kunr [11] nponenlr [3MepeHlr.E oruocr,rrerrbHbrx BerurquH g1rt truuuir nefirpanr-
Horo xerle3a u uefrrpalrHoro rr.rraHa. PaHee [IIx nwutrft uefrrpalrnoro xeJre3a [1] runrorve-
qaJII,I, qro rot{Hocrb grr,rx r{3Mepeuufi gocrarouno BbrcoKa. fIpN aualuse luvttit uefirpalruoro
TI,IraHa Mbr r,rcflpaB[rrr{ AaHHbre [11] :a ounr6xu B reM[eparype ]r rrrKarre. Kponae roro,
nauu 6rna o6napyxena onu,r6xa, cBfl3aHuaff c yqeroM caMorrourouIeHI.Ifl.
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No n/n Aamp r{ncno
tturlait

Auanagon
aJ!r{lr Bonll,
A

.{uanaeon
IIoreHqua-
nor, sB

MeroA IIpno-
prlreT

Ta6nuua I

I
I
I
2

2

l.
)
3.

4.

5.

6.

3

5

4
4
4
5

Eaexsear .aprp. l2l
EnersennuAp.[31
EnexsenunEp. [4]
Curr, Krotte [7]
Ocrponcxufi, llapueacxufi,
Ilexrun [8]
Krone, Jfuirqnax, Kox [9]

Moporoaa, Crapuea [0]
Kxur, Kuur [11]
BonHuK, Bepren [12]
Eenn, Kalrrvran, Ta66c [5]
Po6eprc, OoDn'r, {epnuxos-
cruft [13]

45
22
42

t34
56

56

363s-5426
4281-8436
4186-7358
2264-5491
3186-5210

363s -7 949

3729-4981
3123-67 43
38s8-5703
3355 -3999
2s4t-33s4

3600-6300
3635-9997
3926-6s7s
3598-15 I 17

3199-5007
2273-87 66

0-0,05
0,81- 1,07

1,42-2,31
o-1,50
0-0,90

0-1,50

0-0,84
0-2,s0
0-3,05
0-0,06
0-1,07

0-1,45
0-2,25
1,45-3,32
0-2,27
o-2,77
0-4,33

A6cop6uux

Metog xproxon

Merog rproroB 2

u SMUCCIi'
Sr"ruccus 2

A6cop6qur 2

9nrccux 3

Arorruuft nytor 3

3Mr{ccr.rs 3

a

8.
9.

10.
11.

10
227

97
13
15

2t
103
45

139
92

744

12. Xonnrc, Oep [14]
13. Banmtr, Craao, Tecrepr"ran [15]
14. XeQQepnrHuEp. [17]
15. Knemt [16]
16. Taryu [8]
17. Merrepc, Koprucc, Crpu6nep

llel

I,Ianreperurx Bonnura l,t Eeprefl.fi [12] a6conrcrHbrx 3uarreHvrir cw ocqwrrrf,ropoB B yAap
Hofi rpy6Ke Irl.fi.97 lr{Hufi TiI 6rmr,r ucrpaBrreHbr 3a caMorromouleu}re l,t He6olburyrc onu6ry
B reMreparype (A0 = 0,04)

EeruI, Kanrraatr u Ta66c [5] oupe4enlrri,u acloflrorHbre 3uaqeHflfl gf-r,enurmu 13 nrnnfi
TiI. Kporrae ou.tr{6Kr4, cBfl3aHHofi c caMorroilroulenrreM, HaM He ygarrocb o6napyrcrrr Epyr}rx
CI{CTE MATI{qC CKI,IX O IIIII 6OK

Po6eprc, (Dofirr, rtrepuurconcrufi [13] ony6ruKoBarr.r pe3yrrbrarbr orlpeEerren]rft ggaqeuufi

cr{Jr ocuufirrflropoa 15 fivtJf,t4ir HefirpanbHoro Tr{TaHa MeToEoM gMr,rccru. Conocraanerure pe-

3yrlbraroB [13] cuorvrepeH]IflMl4 Epyrux aBropoB BbrflBHlIo Hiuuque y AaHHbrx [13] cucrevra-
firqecKl{x o[trI5oK B rrlKarle E B ytlere caMolrorflouleril{.a. Taxxe 6rrra naegena [o[paBKa,
cBfl3aHHaff C EIrlrHOfi BOJrHbr.

flaHune Xonnca fi Oepa [1a] g;rs gf-ser,wmLt2l nuwtu TiI 6uu HcrrpaBrreHbr 3a orllt6Ky,
cBff 3aHHyrc C CaMOIIOrIIOUIeHHeM.

Harcoxer1, pe3yJlbrarbr, flolyqeHHbre Baflunrovr, Crano r TecrepMauorr [15] ans 103 nu-
Hui u KleMra [16] mt 139 nr{Hr.rfr TiI 6rmu [cnpaBJreHbr 3a oru]r6Kr.r, cBfl3aHubre c r,ltufl-
Hr{eM caMollorIlouleHr{ff, .r{ 3a rrrKafly. Herreperua Xeo$eprrna LI Ep. [17] u Tatyrvra [18]
6ruru ucnpaureHbr 3a orur6Kr.r, cBfl3anHbre c o[pe,qerreur{eM TeMneparypbr B r{croqHr{Ke,
Toquocrr 3rlrx EaHHbD( M:[JIa.

Pacuonara.r fleperucfleHubrMr{ Bbrrle peA]rq}rpoBaHxbrMr,r B eA}rryro crrcreMy Berruqr{HaMr,r

cl{n ocq[rrJrffropoB, Mbr paccMoTpeJrr.r pesyJrbTarbr r.r3Mepeuuft mrrexcuBHocrefi Jlr,rHr{fi, o[y-
6nurogauurre Merrepcou, Kopnuccorrr u Crpr6nepoM [9] B 1975 r. XapaKrep ]IcrpaBrle-
uNi gannrx [19] urrs fllrHr,rfi uefirpa-nrnoro rr.rraua Bo MHou{x orHorrreHnflx oKasilJlcff cxogen
c o[[cilHHbrMu Hal/ifi wfi. cIyqafl FeI.

Cnogra EaHHbD( o clrcreMax, cocraBrrflrcuffx ocHoBy Kararlora clrrl ocrruJrrlflTopoB EIItr
JrHHr{ft TiI, uprregeHa B Ta6n. 1. B xefi coorBercrBeHHo yKasaHo: BBTopr qr,rcflo rr,rHufi, crleK-
rpaarnufi EI,Ia[a3oH, guarra3ou noreuullaJroB Bo36yxgeHuf, HrDKHero ypoBH.r, Merog l,t3Mepe-
Hvfl., rlpilopr,rTer. Karanor cl{rr ocqErrrr.flropoB nulgluit HefiTpanbHoro Tr,rTaHa [pr.rBeAeH
a xa6fi.2,
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Bonnqrnrr lg6f oupegene[Hbre pa3rnttubrMrr aB Top aMrt

227 2,61
227 3,330
227 6,'t s0
2280,000
2299,860
2302,7 s0
2305,690
2380,81
2384,520
2418,310
242t,310
2424,260
2428,240
2433,22
2434,10
2440,980
2504,54
2s 19,010
2520,543
2527,99r
2529,866
254t,91.',l
2590,26s
2s93,647
2596,596
2s99,910
2605,1 63
261t,287
2611,468
2619,942
2631,550
2632,424
2641,1t6
2644,2'15
2646,650
2654,93
265'.1 ,186
2661,966
2669,610
2679,949
2685,14
2'.1 25,07
2',72'.7,42

27 31,13
27 3r,58
27 33,26
27 3s,28
2'.7 35,61
27 39,81
27 42,32
27 49,06
27 57 ,40
27 58,08

-0,73
- 1,03

-0,48
-0,46
-0,'14
-0,67
-0,60
-1,24
-1,46
-1,52
-1,24
-1,05
-l ,51

-1,66
-1,9'l
-1,33
-1,90
-1,73
-1,1I
-1,51
-0,89
-0,68
-1,65
-1,41
*1,35

-0,60
-0,45
-0,34
-0,90
-0,97
-1,04
-0,99
-0,36
-0,23
-0,05
-2,30
-lr'19
-1,33
- 1,15

-0,96
-1,90
-0,59
-0,67
-1,37
-1,02
-0,15
-0,60
-1,14
-0,59
-0,20
-1,03
-0,78
-0,26

l5
15

15

t4
l4
t4

t2
ll
1l
l1
l0

l0

8

8

8

,8

8

7

6

6

6

6

6

6

6

5

5

5

5

5

J

2
,)

2

Ta6ruua 2

-0,7 3(17)

-1,03(4); -0,64(17)
-0,48(4); -0,79(17)
-0,46(4); -0,59(17)
-0,'t4(4); -0,7s(17)
-0,67(4); -0,77(1'l)
-0,60(4); -0,60(17)
-r,24(13)
-r,46(4); -1,s9(17)
-1,52(4)
-1,24($; -1,21(17)
-1,0s(4); -1,06(17)
-l,sl(4); -1,59(17)
-r,66(17)
-1,97 (17)

-1,33(4); -1,18(17)
-1,90(l 3)

-1,73(4); -1,66(1?)
-1,11(4); -0,9s(17)
-1,51(4); -1,83 (17)

-0,89(4); -0,72(17)
-0,68(a); -0,68(11); -0,75(17)
-1,5s(4); -1,78(17)
-t,41(D; -0,84(17)
-1,35(4); -0,60(ll); -1,42(17)
-0,60(4); -0,66(17)
-0,45(4); -0,50(11); -0,54(17)
-0,34(4); -0,34(17)
-0,90(4); -0,ss(17)
-0,97(4); -0,58(17)
-1,04(4); -0,89(17)
-0,99(4); -0,90(17)
-0,36(4); -0,36(11); -0,29(17)
-0,23(4); -0,1?(11); -0,18(17)
-0,0s(4); -0,10(17)
-2,30(13)
-1,79(4); -1,83(17)
-l,33(4); -1,33(17)
- 1,1s(4); -1,20(17)
-0,96(4); -1,06(17)
-r,90(17)
-0,s9(17)
-0,67 (17)

-r,37 (t't)
-1,02(17)
-0,11(11); -0,27(17)
-0,47(11); -0,85(17)
-1,14{t7)
-0,s9(17)
_0,20(17)

-1,03(17)
-0,78(17)
-0,26(17)
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.{nxna
aonnrr 1,, A

flpzxnroe
SHaqeHHe
lssf

2802,s0
2805,70
2809,17
2812,98
2817,40
2817,84
2828,0'.1

2912,08
2928,34
2933,526
2937,301
2941,99s
2948,25s
29s6,133
295 6,1 8

29s6,79'7
29s9,7 I
29s9,99
2965,707
2967,22s
2968,231
2970,384
297 4,934
2981,448
2983,29
2983,306
3000,868
31 00,666
31 06,806
3112,482
3119,7 2s
3123,07 4
3t41,,537
3141,670
31 86,4s 1

3191,994
3199,915

3203,828
3204,87 0
320s,1 68
3205,848
3214,240
3217,942
3219,212
3221,151
3221,381
3222,7 4t
3223,s19
3226,1,28
3226,240
3243,803
3292,078

90

94
30
29
)a
94
29

-0,20(17)
-0,87 (17)

-r,07o7)
-0,93(r7)
-0,92(17)
-0,79(17\
-0,99(17)
-0,03(11); -0,03(17)

-0,20
-0,87
-1,07
-0,93
-0,92
-0,79
-0,99
_0,03
+0,1 8

-1,17
-1,16
-0,24
-0,14
_0,06

-0,01
-1,07
-1,39
-1,22
-0,3'1
_1,12

-2,20
-1,40
-1,31
-2,21
-0,94
-l,l I
-0,92
-0,46
-0,98
_1,17
+0,46

-0'50
-0,64
-0,15

-0,03(17) -0,11
+0,04

+0,14(16); +0,17

-1,20
-0,'79
-2,63
-2,16
-1,13
-0,20
-0,1 8
*2,60

-0,1'7
*2,t1
+0,18
+0,88

-2,s7
-2,18
-0,20

+0,18(17)

-1,17(4); -0,92(11);
-1,16(4); -1,16(17)
-0,24(4); -0,19(17)
-0,14(4); -0,18(Il);
-0,06(4); -0,02(17)
-0,01(11)
-1,07(4); -1,11(tj)
-r,39(17)
-t,22(17)
-0,37 (17)

-1,12(4); -1,03(17)
-2,20(t't)
-1,40(4); -1,59(17)
- 1,3 1 (17)

-2,21(4)
-0,83(ll); -1,1s(l7)
-1,11(4)
-0,92(4); -0,93(17)
-0,46(t7)
-0,98(17)
-t ,17 (17)
+0,4607)

-0,48(8); -0,ss(17)
-0,59(8); -0,73(17)
-0,1 5(17)

-0,11(4); -0,10(s);
+0,04(4); +0,04(5);
+0,17(4); +0,20(5);
+0,20(17)

-1,20(4); -1,14(5);
-0,79(8); -1,22(17)
-2,63 (8)

-2,16(8)
-1,13(4); -1,06(5);
-0,20(17)
-0,18(17)
_2,60(8)

-0,17 (t1)
-2,1 1(8)
+0,1 8(17 )
+0,88(8); -0,02(t7)
-2,57 (8)

-2, r 8(8)

-0,20(8); -0,11(16);

-1,08(17)

-0,12(17)

-0,12(8); -0,16(11);
+0,04(8); +0,09(17)
+0,16(8); +0,13(9);

-1,11(8); -1,11(7)

-1,07(8); -1,06(17)

-0,45(17)

29
29
92
92
92

137
67
66

192
)'l

27

27

27
90
26
26
2',1

179
r79
26

t79
26

179
179
27
26
62
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flpuarroe
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3299,413
3306,87 9

3308,391
3309,501
3309,7 30
3312,690
33r4,422
3314,523
332 1,s88
3341.,8'.1 5

3342,151
3342,',|0'l
3348,s 35

33s2,937
3354,634

3360,990
3361,263
3361,83s
337 0,436
33'.t 1,447
3377 ,485
337't,57'.I
3379,216
3382,312
3385,664
3385,944
3390,682
3392,713
3398,634
3439,30s
3467,260
347 8,9 I 8

3480,525
348s,689
3493,280
3495,7 54
3499,099
3s06,643
351t,626
3s4',1 ,029
3s7 4,245
3598,714
3603,84s
3606,7 B6

36 I 0,1 s4
3626,085
3635,202
363s,46

3637 ,966

-1,21
-1,12
-1,55
-0,49
+0,14

-0,36
-0,26
-1,08
-0,50
'1,27
-0,25
-0,65
-0,59
-1,26
-1,00
-1,06
-1,33
-0,52
-1,33
-2,34
-1,34
-1,08
-1,95
-2,53
-0,50
-0,49
-1,02
-2,82
-2,41
-0,43
-2,41
-t,92
+0,04

-1,97

61

190
87
87

r90
190

87

87

87
24
23
25
25
25
24

-0,85(8); -0,72(17)
+0,09(17)

-0,49(8); -0,49(t7)
-0,13(8); -0,41(17)
-0,39(t7)
-0,1 3(17)
+0,10(8); +0,14(17)

-0,52(8)
-0,60(8)
-0,14(4); -0,13(8);
- 1,38(8)

-2,39(8)
-2,49(4); -2,33(8)
-2,05(4); -1,'t4(8):
+0,04(4); +0,01(5);
+0,1 3(1 7)

-1,27(8); -1,10(17)
-r ,12(8)
-1,52(8); -1,62(17)
-0,49(s); -0,51(8);
+0,16(5); +0,11(8);

-0,36(8); -0,03(17)
-0,26(4); -0,44(8)
-1,12(s); -1,05(8);
-0,42(8); -0,6s(17)
-1,27 (4); -1,28(8);
-0,2s(4); -0,31(8);
-0,58(8); -0,78(17)
-0,s9(17)
-1,26(17)
-1,00(17)
-1,06(r7)
-1,33(17)
-0,50(8); -0,57 (17 )

-t,33(t't)
-2,34(4); -2,37(8)
-1,34(17)
-1,08(17)
-1,9s(4); -2,04(s);
-2,s3(4)
-0,s5(15); -0,44(t'7)
-0,49(17)
-1,08(1s); -0,79(16);
-2,82(8)
-2,4r(8)
-0,46(15) -0,35(17)
-2,41(8)
- I ,90(8); -t ,97 (t'l)
+0,04(1); +0,07(4);
+0,05(10); +0,09(12);

-0,10(16); -0,01(17)
-1,97(4); -1,92(8);

-0,93(16); +0,31(17)

-1,61(17)
+0,00(8); +0,03(10);

-0,48(1?)
+0,14(10); +0,14(17)

-1,06(17)

-t ,3't (17)

-0,30(1 7)

-1,86(8); -t,71(17)

-0,89(17)

+0,01(6); +0,00(8);
+0,08(13); -0,05(1s);

-2,10(15); -1,84(17)

-0,81
+0,09

-0,49
-0,13
-0,39
-0,13
+0,11

-0,52
-0,60
-0,14
-1,38
_, 1()

-2,49
-2,05

-0,49(16); +0,04

24
25
23
24
24
25
23
24
86
24
23
86

136
86

120
84
84
84
84
22
84
84
22
22

133
247

59
20
20
58
20
20"
t9

18

91
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+0,14

-1,65
+0,22

-1,33

-1,11

-1,43
-1,31

- 1,10

-0,84
-2,20
-1,30

-0,?s
-1,03
-1,23
-1,22
-0,93
-0,60
-0,92
-0,45
-1,64
-1,26
-1,25
+0,25

-0,34
-0,35

-0,43
-0,95
-0,21

-0,45
-0,02

- 1,10

-1,36
-1,05

-3,21
-0,07
-3,26

3642,6',1s

3646,198
3653,497

3654,592

3658,097

3660,631
3668,96s

3671,6',12

3685,964
3687,354
3689,916

3694,445
3698,1 83
3698,43
3700,08
3702,291
37 04,295
3707 ,549
3709,961
3715,40
37 L7 ,393
3722,568
3724,59
372s,tss
3729,8A6

37 35,67
37 38,901
3741,059

37 48,r0r
37 s2,860

37 s3,623
37 66,44s
377 t,6s2

377 4,331
3',186,043
3788,80
92

t8
l9

18

19

+0,14(1); +0,17(4');
+0,08(8); +0,14(10);
+0,04(ls); -0,18(16);
-1.65(4); -1,60(8);
+0,22(l)i +0,22(4);
+0,20(8); +0,22(10);
+0,11(15)i -0,11(16);
-1,33(4); -1,48(s);
-1,28(17)
-l,l l(l); -1,11(4);
-r,12(12); -1,0?(13);
-1,91(17)
-1,43(4); -1,47(s);
-1,31(4); -1,45(5);
*1,33(16); -1,23(17)
-1,10(1); -1,09(4);
-1,12(8); -1,09(12);
-1,00(15)l -0,90(16);
-0,84(r7)
-2,34(13); -2,14(15);
-1,30(l); -1,27@);
-1,2L(6); -1,31(8);
-0,7s(17)
-1,03(17)
-1,23(t7)
-1,22(17)
-0,84(8); -l,12(17)
-0,60(17)
-0,92(17)
-0,4s(8); -0,15(16);
-1,64(17)
-1,26(4); -1,32(5);
-1,25(4\; -1,10(5);
+0,2s(8); -0,63(16);
-0,25(8); -0,s3(17)
-0,35(l); -0,36(4);
-0,30(7); -0,36(8);
-o,l 3(17)

-0,43(17)
-0,9s(1 7)

-0,21(1); -0,23(4);
-0,20(8); -0,25(10);
-0,4s(17)
-0,02(l); -0,03(4);
-0,02(7); +0,03(8)i

-0,07(17)
-1,10(4); -1,4s(s);
-r,36(17)
-1,05(1); -1,03(4);
-l,09(8); -0,73(16);
-3,21(1); -3,22(t3)
+0,24(5); -0,07(8);
-3,2s(11); -3,29(ls)

+0,09(5); +0,13(6);
+0,14(12); +0,18(13);
+0,1 3(17)

-1,40(15); -1,65(17)
+0,22(5); +0,24(6);
+0,22(t2\ +0,30(13);
+0,18(17)

-1,41(8); -1,14(15);

-1,14(5); -1,13(8);
-0,95(1 5);

-1,44(8); -1,22(17)
-1,35(8); -1,38(15);

-1,10(5); -1,11(6);
-1,07(13);
-0,9s(17)

-2,03(17)
-1,3s(5);
-1,02(16X -0,97(t7\

l8
18

t9

lt7
19
18

ll'l
222

83
rt7
Lr7

83

t7
t7

131
83
l7

t66
l7

166
l7

l7
82
t7

16

57
16

-0,66(17)

-1,29(8); -1,19(17)
-r,22(8); -1,36(17)
-0,26(17)

-0,35(5); -0,39(6)
-0,35(1 6);

-0,23(5); -0,22(6);
-0,28(t7)

-0,11(5); -0,02(6);
-0,03(10); -0,22(16);

-1,11(8); -r,04(17)

-1,03(5); -1,03(5);
-0,99(17)

+0,29(16); -0,19(17)
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3'.189,293
3795,903
3798,27 6
3818,22
3822,026
3828,1 80
38 3 3,68
38 36,78
3846,45
385 3,038
385 3,7 19
3858,1 33
3866,446
3868,397
3873,203
387 5,262
3881,399
3882,14'l
3882,3 I 3
3882,892
3888,020
3889,948
3895,243
3898,487

3900,9s8
3904,78s

391 1,18s
3914,334
3914,7 5t
3919,822
3921,423

3924,52',1

3926,3t9

3929,87 s

3934,228
3938,005
3947,770

3948,670

39s6,336

lls
115
115

189
189

176
176
t76
176
175
176
l5
l5

175
L76
t76
175
l5

176
13

l5
56

175
15
l4

130
L4

13

-o,44(r6); -0,64(17)
-0,92(17)
-0,82(16); -1,03(17)
-0,26(t7)
+0,05(16); -0,43(J7)
+0,08(17)

-0,34(r7)
-0,08(17)
-0,31(17)
-0,23(17)
-0,22(17)
+0,04(9); -0,11(17)
+0,05(17)

-o,12(t't)
-0,27(t't\
-r,64(17\
_2,30(4)

-0,12(17)
-0,12(17\
+0,37(17)

-0,60(17)
-232$\; -2,31(8);
+0,07(9); -0,14(1s);
-2,28(r); -2,21(4);
-2,28(t3\; -1,88(1s);
-1,69(1); -1,68(4);
+0",44(s); . +0,24(7)i
+0,24(16)i +0,23(l'l)
-0,59(15); -0,29(t't)
-l,38(4); -1,32(8);
-2,31(4); -2,s4(8);
-1,02(16)i -1,38(17)
-1,61(1); -1,55(4);
-1,64(9); -1,34(15);
-0,9s(l); -0,98(4);
-0,94(8); -0,92(9);
-0,90(17)
+0,13(9); -0,46(14);
+0,1 l(1 7)

-1,07(1); -1,09(a);
-1,08(8); -0,96(9);
-1,03(16);-1,00(17)
-2,21(4); -2,22(8);
-0,34(9); -0,01(16)
-1,08(4); -0,92(s);
-0,84(16); -0,90(17)
-A,4'l(l); -O,47(4);
-0,43(8); -0,4s(10);
-0,32(17)
-0,4s(1); -0,s1(4);
-0,46(7); -0,41(8);
-0,43(1s); -0,48(16);

-2,41(17)
-0;25(17)
-2,28(6)i -2,13(8);
-2,30(17)
-1,59(5); -1,54(8);
+0,13(8); +0,01(15);

-r,3207)
-1,s9(17)

-1,5s(s); -1,ss(6);
-1,55(16); -1,62(17)
-0,94(5); -0,93(6);
-0,96(13); -0,90(15);

+0,34(15); +0,62(16X

-1,09(5); -1,03(6);
-0,97(13); -0,92(1s);

-2,32(17\

-0,88(6); -0,98(8);

-0,46(5); -O,42(7)i
-0,40(13); -0,49(16)

-0,40(5); '-0,4s(6);

-0,42(10); -0,36(13);
-0,30(17)

-0,s0
-0,92
-0,88
-0,26
-0,1I
+0,09

-0,34
-0,08
-0,31
-0,23
-0,22
-0,01
+0,05

-0,12
-0,27
-1,64
-2,30
_0,12

-0,12
+0,37

-0,60
-2,32
-0,08
-2,28

-t,87(17) -1,69
+0,27

-0,49
- 1,38

-2,31
-l ,14

-1,56(8); -1,61

-0,9s

+0,13

-1,07

-2,21
-0,23
-1,08

-0,47

-0,45

292

13

l5
246
l4

l3

13
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3958,206

3962,85 1

3964,2'.1

398t,7 6t

3982,4'.18
3984,3t3
3985,2s
398s,s80
3989,758

3994,683
3998,63s

3999,336
4002,466
4003,789
4005,952
4008,046
4008,926

4009,653

401 3,587
40t5,177
4016,264
4017,771
4021,812
4024,s7 3

4026,s39
402'l ,48
4030,512
4032,628
4033,883
4034,884
4035,828
4040,310
4055,01 1

40s7,612
40s8,1 39
4060,263
4064,203
406s,094
4071,2
94

t2

t2

-0,16(1); -0,18(4);
-0,14(7); -0,15(8);
-0,19(15); -0,16(16);
-1,17(l); -1,23(4);
-1,21(13); -1,01(15);
-1,17(1); -1,21(4);
-1,18(8); -t ,21(13);
-0,99(17)
-0,34(1); -0,37(4);
-0,32(7); -0,31(8);
-0,35(15); -0,30(16);
-1,35(s); -1,31(8);
-0,s6(17)
-0,84(17)
-0,58(17)
-0,19(1); -0,25(4);
-0,20(7); -0,16(8);
-0,22(tS); -0,2r(16);
-0,84(17)
-0,0s(1); -0,06(4);
-0,05(7); +0,03(8);

-0,10(15); -0,1s(16);
-0,49(r7)
-0,31(15); -0,48(17)
-0,22(15'); -0,46(17)
-0,84(17)
-0,48(17)
-1,07(1); -1,12(4);
-1,02(8); -1,06(13);
-1,84(1); -1,80(4);
-r,91(1,7)
-0,36(15); -0,07(17)
-0,38(15); -0,51(17)
-0,&2(L'.t)
-0,18(9); -0,33(15);
-0,11(9); -0,15(15);
-0,99(1); -1,01(4);
-0,99(8); -1,01(13);
-0,20(15); -0,11(17)
-0,03(17)
+0,12(9)i +0,25(16);

-0,92(14)
-0,7 0(17)

-0,87(1 7)

-0,24(17)
-0,77 (9); -0,84(17)
-0,65(8); -0,7 3(17)

-0,26(17)
_0,26(17)

-0,67(8); -0,57 (l'l)
-0,84(8); -0,89(17)
-0,78(8); -0,89(17)
-0,06(16)

-0,14(5); -0,14(6);
-0,15(10); -0,21(13);
-0,22(l'1)
-1,12(5); -1,18(8X
-1,2t(16)i -1,02(17)
-1,15(5); -1,23(6);
-1,00(15); -1,11(16);

-0,34(s) ; -0,27(6);
-0,35(10); -0,34(13);
-0,31(17)
-1,30(1?)

-0,19(5); -0,22(6);
-0,22(10)i -0,23(13);
-0,22(17)

-0,05(5); -0,07(6);
-0,05(10); -0,06(13);
-0,06(17)

-0,16

-1,17

-1,17

-0,34

- 1,33

-0,56
-0,84
-0,58
-0,1 9

-0,84
-0,05

-0,49
-0,37
-0,30
-0,84
-0,48
-1,07

-1,84

-0,26
'0,42
-0,82
-0,26
-0,17
-0,99

-0,17
-0,03
+0,14

-0,92
-0,70
-0,87
-0,24
-0,79
-0,65
-0,26
-0,26
-0,64
-0,86
-0,82
.-0,05

L2

1l
188

188
L2

188
t2

188
188
188
187
187

12

11

t8'l
18s
186
18s
185
l2

185

185
297
208
208
208
185
80

)<a
254

80
80
80

254

-1,02(5); -1,00(6);
-0,93(1s); -r,02(17)
-1,74(s); -1,70(8);

-0,27 (17)

-0,22(16); -0,22(17)
-0,99(5); -0,95(6);
-0,85(15); -0,88(17)

-0,06(17)

.{nnra
songrr tr, A

flpuHaroe
3HATIEHI.IE
re sf

13



T a 6 n u q a 2 (npogonxeuue)

Anr.ura
aonrrrr tr, A

4076,37
407 8,471
4079,',l08
4082,456
4099,166
4112,708

4122,143
4123,287
4123,559
412',1 ,531
4131,244
4137,284
4t42;480
4143,048
4143,280
4t49l4s
4150,963
4154,86s
4ts9,634
4166,3t4
4169,330
4171,018
4183,294
4186,119
4188,694
4200 J s2
4203,465
4211,7 29
4224J9s
4227,654
4237,889
4249,114
42s6p2s
4258,523
4261,609
4263,t34
426s J23
4266,227
427 0,139
4272,440
4274,584
42'.1644t
4278,23t
4278,829
4281,371
4282,702
4284,988
4286p06
4287 lDs
4288,16t
4289,068
4290,933

9

80
207

80
207

9

-2,84(8)
-0,21(B); -0,36(9);
-0,7 2(t't)
-1,74(8); *0,92(9);

-0,4s(9); -0,14(16);
- I ,7 6( 1 ); -l ,7't (4);

-r,76(9); -1,68(16);
-0,39(14); +0,07(17)

-0,22(t't)
+0,01(17)

-0,10(14); +0,62(16);

-0,39(16);-0,61(17)*0,07(9); +0,32(16);

-1,04(14)
-0,09(9); -0,12(16);
-0,09(9)
-1,10(r4)
+0,26(16); -0,08(17)
-0,74(t6)
-0,16(16); -0,38(17)
-1,00(17)
-0,64(17)
-0,24(17)
-0,7 s(r7)
-0,31(3); -0,0s(16);
-0,21(16); -0,66(17)
-0,37(16); -0,39(17)
-0,53(9); -0,17(16);
-0,s2(17)
-0,19(9); -0,20(1s);
-0,46(17)
+0,01(15); +0,32(16);

-0,46(9); -0,27(17)
-0,1s(9); +0,04(15);
*0,43(9); -0,3s(17)
-0,3s(1 7)
+0,18(15); +0,40(16);

-0,s8(16); -1,09(17)
-0,61(17)
-0,42(1s); -0,33(17)
-1,38(8); *t,61(t7)
-1,20(8); +0,05(17)

-0,61(1s); -0,2'l (1 6)i
*0,46(ls); +0,43(16);

-0,7 s( l7)
-t ,36(2); -1 ,18(8);
-0,04(1s); +0,13(16);

-0,37(15); -0,41(17)
-0,33(8); -0,32(ls);
-0,44(2); -0,33(8);
-2,20(17)
-0,24(8); -0,32(ls);
-0,39(8); -0,42(1't)

+0,01(16); -0,23(17)

-0,70(16); -0,71(17)
-0,37 (17)

-1,51(6); -1,60(8);
-1,82(17)

+0,20(17)

-0,06(17)

-0,27 (17)

-0,28(t7)

-0,31(17)

+0,08(16); -0,22(17\

+0,07(17)

-0,28(16); -0,0s(17)

+0,01(17)

*0,s6( 17)
+0,1 1(17)

-1,49(17)
-0,17 (t7 )

-0,38(17)
-0,41(17)

-0,36(17)

flpuxaroe
sHAqeHHe
tsgf

-2,84
-0,27
-0,72
-0,81
-0,31
-1,7 6

-0,16
*0,22
+0,01

-0,05
-0,5 0

-0,07
-1,04
-0,10
-0,09
-1,10
+0,09

-0,7 4

-0,23
-1,00
-0,64
-0,24
-0,75
-0,3 I
-0,36
-0,38
*0,34

-0,52
*0,20

-0,46
+0,15

-0,40
--0,12

-0,40
-0,35
'+0,23

-0,7 5

-0,61
-0,39
-t,46
-1,20
-0,46
+0,32

-0,7s
*1,36

-0,09
-0,39
-0,33
-0,44
-2,20
-0,28
-0,40

296
302
296
296
253
253
296
2s3
253
296
206
2i1
163
163
163
206
220
129
220
220
220
279
301
278
284
252
252
252
252
162
162
252
25t
44
44

148
291
252

44
162
148
44
44
43
44
44

Benr,&rHbr lg8l, onpetreflerrHbre pasnHqHbrMrt rBropsMI,

95



T a 6 n u u a 2 (npogonxeuue)

Anuna
uonru 1,, A

4291,14
4295,7 sl
4298,664
4299,229
4299,636
4300,s66
4301,089
430s,910
4308,514
4311,654
4314,3s6
4314,801
4318,631
4321,65s
4325,134
4326,356
4334,840
4346,104
43s4,064
4360,487
4 368,941
4369,682
4372,383
4388,077
4393,92
4404,27 6

4404,911
4405,694
4416,53s
4417 ,27 4

4421,7 54
4422,823
4424,401
4425,840
4426,054
4427 ,098
4430,023
4430,366
4431,284
4432,60
4433,s78
4434,003
4436,586
4438,232
4440,345
4441,272
4444,267
4449,t43
44s0,896
4453,312
44s1,7 08
4455321
44s7 ,428

96

44
44

148
43
44
44
44
79

205
45
43

235
23s
23s

43
43

234
204
204
245
290
277
2t9

2t9
161'78
t6t
l6l
218
78

243
'18

161

128
267
113
2t8

267
113
160
218
159

160
218
160
160
113

160
113
113

-0,11(17)
-0,35(8); -0,47(15);
-0,10(8); 0,00(17)

-0,31(17)
-0,84(8); -1,12(l'1)
+0,10(8); +0,15(17)
+0,20(8); +0,34(17)
+0,44(8); +0,43(15);

-1,87 (17)

-0,'14(17)
-1,60(17)
-0,33(8); -0,25(17)
+0,27(ls); +0,33(17)

-0,10(ls); +0,00(17)
+0,13(15); +0,05(17)

-1,07(8); -1,14(1s);
-2,20(17)
-0,40(17)
-0,76(9); -0,79(r7)
-0,53(9); -0,30(17)
-0,91(r7)
-0,41(14); +0,02(17)

-0,36(9); -0,24(17)
-0,80(17)
+0,03(17)
+0,17(17)
+0,28(16); -0,76(11)
-1,95(17)
-0,7 s(r'l)
-0,1 3(17)

-0,12(17)
-r ,1s( l7)
-0,88(17)
-1,93(t7)
-0,4r(17)
+0,19(15); +0,16(17)

-0,83(17)
-0,97 (17)

-0,s3(17)
-o J7 (17)

-0,7 7 (17)

-0,62(17)
-0,67 (t7\
-0,78(17)
-0,43(15); -o,3'l (17)

-0,86(17)
-0,92(17)
-0,54(14); +0,42(1s);

-0,4s(r4) +0,26(17)

-0,05(3); +0,12(17)

-0,01(17)
+0,08(15); -0,09(16);
+0,25(15); +0,29(l6);

-0,4s(17)

+0,41(16); +0,51(17)

-1,2s(17)

+0,50(17)

+0,1 9(17)
+0,28(17)

flpunaroe
3HaqeHue
tesf

-0,1 1

-0,42
-0,07
-0,31
-0,93
+0,12
+0,25
+0,44

-1,87
-0J4
-1,60
-0,30
+0,29

-0,07
+0,11

- 1,13

-2,20
-0,40
-0,77
-0,45
-0,91
-0,2'l
-0,32
-0,80
+0,03
+0,17

-0,7 6

-1,95
-0,7 5

-0,13
-0,12
-1,15
-0,88
-r,93
-0,41
+0,1 B

-0,83
-0,9't
-0,5 3

-0,77
--0,7'l

-0,62
-0,67
-0,78
-0,41
-0,86
-0,92
+0,45

-0,21
-0,05
-0,01
+0,12
+0,26

BenHqNHrr lgg/, onpegeneEHbre pa3nuqubrM, aBTopaMlt



T a 6 n a qa 2 (npogolxeuNe)

Benuwnrr lg gf, onpegeneuHbre pa3larurbrM[ aBropaM[lJtu,1.a
aonnrr )., A

flpuxxroe
3HaqeHrle
re sf

4462,099
4463,391
4463,s39
446s,807
447 1,238
447 4,852
447 9,7 24
4480,600
4481,26t
4482,688
4489,089
4492,s40
4495,01
4496,146
4497 ,709
4s03,'.l 62
4s06,36
45t1,17
4512,7 34

45 1 s,610
4518,022
4s 1 8,700
4522,',t 98
4s27,30s
4533,238
4534,7 82
4s35,57 4
4535,920
4s36,051
4s 39,1 0
4s44,688
4548,7 64
4552,4s3
45 55,069
45 5 s,48 6

4557 ,857
45s8,092
45s9,920
4562,637
4563,427
4s7 0,906
4599,23
4609,37
4617 ,269

4619,525
4623,098

4629,336
4634,8'.7

4637,887

7.3aK.8I2

-3,1I
-0,66
-0,50
-0,16
-0,1 s

-0,87
-0,62
-0,98
+0,15

-0,84
-0,08
-1,04
-0,57
-0,08
- 1,03

-0,71
-0,7 8

+0,3'l

-0,48

-l,t5
-0,33
-0,89
-0,35
-0,51
+0,48
+0,28
+0,08

-0,16
-0,24
+0,06

-0,s 3

-0,35
-0,30
-0,7 3

-0,46

-0,79
-0,93
-1,12
-2,66
-0,50
-0,5 3

-0,17
+0,12
+0,39

-0,79
+0,1 I

-0,39
-0,46
-0,31

8

160

160
t46
146
ll3
t46
t46
146
113

t46
184

-3,11(l); -2,90(4);
-0,66(17)
-0,49(15);-0,s1(17)
-0,16(3); -0,15(8);
-0,12(8); -0,20(17)
-0,87(17)
-0,62(17)
-0,98( 17)
+0,15(8); -0,17(16);
-0,84(17)
-0,04(8); -0,1s(17)
-1,04(17)
-0,s7(l7)
-2,69(4); -0,17(9);
-1,03(17)
-0,71(17)
-0,78( r7)
+0,37 (t't)
-0,48(2); -0,48(8);
-0,48(16); -0,38(17)
-1 ,1s(1 7)

-0,33(2); -0,3s(8);
-0,8 9( 17)

-0,3s(8); -0,32(9);
-0,s6(8); -0,41(1't)
+0,48(2); +0,43(8);
+0,28(2); +0,32(8);
+0,06(8); +0,12(17)

-0,1s(8); -0,19(17)
-0,26(8); -0,20(17)
+0,06(17)

-0,52(8); -0,59(16);
-0,3s(2); -0,36(E);
-0,34(8); -0,31(9);
-0,7 3(17)
-0,49(2); -0,48(8);
-0,40(17)
-0,7e(i7)
-0,9 3( l7)
-t,12(17)
-2,66(t); -2,34(4);
-0,s0(17)
-0,s 3(17)

-0,17 (1't )
+0,12(17)
+0,39(3); +0,23(8);
+0,41(16); +0,48(17)

-0,79(17)
+0,11(3); -0,07(8);
+0,10(16); -0,1s(17)
-0,4a(9); -0,s3(ls);
-0,46(17)
-0,31(17)

-3,16(17)

-0,32(15); -0,10(17)

+0,1 8( I 7)

+0,05(16); -0,18(17)

-0,48(9); -0,s 1(1s)

-0,3s(16); -0,28(17\

-0,+S(tO); -0,28(l?)

+0,57(l7)
+0,27 (17)

-0,44(17)
-0,29(17)
-0,24(ls); -0,31(17)

'.0,37(15); -0,ss(16);

-2,66(8); -2,62(17)

+0,29(9); +0,21(ls);

+0,00(9); -0,06(15);

-0,28(16); -0,26(17)

146
184
184

184
42

112
42
42
42
42
42
42
42

42
42
42

266
42

2'10
262
112

7

266

145

261
145

145

261

97
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rlpunaroe
3HaCeHI{e
te sf

4639,369
4639,669
4639,944
4645,193

4650,016
4656,048
46s6,468

466',1 ,585

467 5,rt9
46 81,908

4686,921
4688,392
4690,827
469t,336
4693,670
4696,923
4698,',|66
4'l r0,186
47|s,29s
4',122,603
4723,17 t
47 31,172
4't 33,426
47 34,682
4'.142,129
47 42,'t 9l
47 47 ,680
47 58,120
4'.t 58,913
47 59,272
47 66,330
4',169,77 5

47',t I ,103
4',t'18,259
47 8t ,7 tB
47 83,306
47 89,803
4'.792,482

4T 96,2t0
47 97 ,983
47 99,7 9'.1

4805,416
4808,5 3l
48tr,07 4

4812,240
4812,906

98

-0,14
-0,19
-0,22
-0,5 6

-0,64
-1,37
-t,35

-1 ,19

- r,39

-1,07

- 1,04

-0,32
-2,03
-0,9s

a aa

-0,95
-1,04
-1,34
-2,69
- 1,30

-1,62
+0,08

-0,51
-0,75
-1,20
-l,t'l
-1,20
+0,43
_'r 7<

.+0,51

-0,67
-0,93
-2,48
-0,47
-2,04_) o)

-2,91
-0,21
-0,57
-0,73
-0,20
-0,12
-0,06
-r,42
-0,64
-3,5 3

145 -0,12(8); -0,17(17)
l4s -0,19(8); -0,20(17)
L4s -0,19(3); -0,27 (17)
145 -0,56(3); -0,66(9);

-0,7 6( 16)

145 -0,76(9); -0,45(14);
145 -r,37(17)

6 -1,35(l); -1,3s(4);
-1,36(8); -l ,13(17)

6 -1,19(1); -t,zt(+)t
-1'24(8); -1,19(9);
'-l,30(17)

'1'1 -l ,39(8); -l ,37 (9);
6 -1,07(l); -1,08(4);

-1,08(8); -0,99(9);
-0,93(17)

203 -1,04(17)306 -0,32(14)
7 6 -2,03(17)75 -0,92(8); -1,04(9);
6 ,!_2;72(4); _2,88(6);

203 -0,96(17)75 -1,04(8); -1,14(9);
7 s -1,34(8); -0,t2(17)
6 -2,69(4); -2,88(6);

1 5 -t,42(8)i -1 ,02(16);
7 s -1.,62(17)202 +0,10(9); +0,09(15);
202 -0,61(9); -0,62(17)
233 -0,7s(17)202 -1,20(17\233 -0,21(14); +0,39(16);
233 -r,20(17)233 +0,43(3); +0,39(15);
4l -2,23(r3)i -2,27 (15)

233 +0,51(3); +0,51(15);
233 -0,67(17)233 -0,93(17)4t -2,4s(12); -2,s1(13)
232 -0,14(14); -0,47(t7)
41 -2,01(12);-2,05(13);4l -3';04(12); -2,85(1 3);

4t -2,91(13)260 -0,2s(9); +0,64(16);

260 -0,57(17)
260 -0,73(17)242 -0,20(17)260 +0,97(16); -0,12(t7)
305 -0,11(9); +0,09(14);
158 -1,42(17\260 -0,64(17)4r -3,53(13)

-0,60(14); -0,42(15);

-0,78(16); -0,48(17)

-1,55(s); -1,32(6)i

-1,21(5); -1,19(6);
-1,00(ls); -1,s2(16);

-t,42(L7)
-0,95(5); -1,04(5);
-0,90(15); -1,42(16)i

-0,8s(17)
-2,79(8); -2,7 5(17)

-1,02(16); -0,88(17)

-2,82(8); -3,17(17)
-1,63(l ?)

-0,02(17)

-r,t'l (t't)

+0,04(14); +0,24(17)

+0,24(17\

-2,0s(1s); -2,04(17)
-2,8',1(15)

-0,14(1 7)

+0,04(17)

Benuqulrbr lg gJ onpegenenubre p a3nuqublMlr aB Top aMu
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Benuu.rnrr lggf, onp eueteHHbte pa3nuqubrMx aBTopaMHAtll:laa
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4820,410

482s,445
4827 ,597
4836,125
4840,87 4

4848,487
485 6,012
4864,787
4868,264
487 0,129
4880,922
4882,326
4885,082

4899,91 0

4908,46
4913,616

4915,236
4919,867
4921,7 68
4925,396
4926,r48
4928,342
4937 ,719
4938,283
494t,562
4948, I 8 3

4958,26
4964,713
4966,O4
4968,s66
497 3,051
497 5,344
497 7 ,7 3t
4978,t91
4981,7 32

4989,1 40
4991,067

499s,062
4997,099
4999,504

s000,991
s007,209

+0,09(8);

-0,91(17)
-0,21(17)
-0,0s(17)

-0,14(17)

-0,01(17)

-0,80(9);

-0,73(17)
-0,62(17)
+0,03(17)

-0,70(17)
-o,41(17)
+0,77 (5);
+0,52(l 3);
+0,46(17)

-0,30(l 7)
+0,6s(s);
+0,23(1 s);

-2,12(4);
+0,s9(s);
+0,22(t5);

-0,08(l a);
+0,35 (5) ;
+0,14(15);

-0,44

- 1,01

-0,62
-0,65
-0,51

-0,47
+0,46

-0,86
+0,04
+0,1 3

- 1,03

-0,66
+0,36

+0,33

-0,68
+0,1 6

-1,,02
-0,25
-0,11
-0,92_)'ro
-0,14
-2,31
-0,01
-1,00
-1,18
-2,34
-0,86
-1,19
-0,67
-0,65
+0,07

-0,41
-0,32
+0,50

-0,22
+0,38

-0,90
-2,t?
+0,25

-0,03
0,1 1

r26

2s0
2s0
241

53

201
231
201
23t
231
201
231
157

r57

-0,44(3); -0,62(9);
-0,36(16); -0,s4(17)
- 1,01(17)

-0,62(t4)
-0,62(9); -0,70(1't)
-0,s 1(2); -0,57(8);
-0,73(16); -0,6s(17)
-0,44(9); -0,52(t7)
+0,44(9); +0,59(16);

-0,86( 17)
+0,10(9); -0,02(14);+0,26(9)i 0,00(14);

- 1,03(17)

-0,66(t7)
+0,36(3); +0,22(8);
+0,19(16); +0,09(17)
+0,1 1(8); +0,16(9);

+0,05 (17)

-0,67 (14); -0,s8(1s);

-0,53(9); -0,59(15);

+0,22(17)
\

+0,05(17) \
+0,1 5(17)

+0,27(9); +0,35(15);

+0,18(15); +0,09(16)

+0,03(9); +0,08(13);

,0,80(17)

+0,18(7); +0,50(8)
+0,48(15); -1,13(16);

+0,38(8); +0,36(12)
+0,29(t't)

-2,12(8); -2,23(17)
+0,28(8); +0,23(12)i
+0,22(17)

-0,10(17)
+0,10(8); +0,08(12);

-0,41(16); +0,19(17)

29s -0,68(14)157 +0,16(3);

-0,04(17)ts1 -1,02(3);200 -0,27(9);200 -0,13(9);157 -0,92(17)39 -2,29(17)200 -0,14(9);39 -2,31(17)289 -0,7 3(14);
200 -1,00(17)200 -1,18(17)s2 -2,34(17)
17 3 -0,88(3);

-1,19(17)t73 -0,63(9);r73 -0,66(9);283 +0,08(9);
17 3 -0,27 (9);
1.',t 3 -0,27 (9);
38 +0,50(2);

+0,48(1 2);

173 -0,22(3);38 +0,38(2);
+0,35(1 3);

216 -0,90(17)s -2,12(t);38 +0,25(2);
+0,28(1 3);

t7 3 -0,03(3);38 +0,1 l(2);
+0,14(1 3);

flpunxroe
3HaqeHHe
te sf

99
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Benn.urnsr lg gl; onpeEenerrgbre pa3gbrMlr aBTopaMr{ flpNxrroe
3HaqeHHe
te sf

5009,652

50 I 3,284
5014,185
5014,277
5016,162

5020,028

s022,87 |

5024,842

s02s,s70
5035,908
5036,468
s038,400
s039,9s9
5040,642
5043,578
5044,27
s045,400
5048,208
5052,879
5054,070
5062,112
5064,068
5064,6s4

5065,985
5068,332
5069,3s I
5070,48
5071,4'.1

508s,33 3
s087,05 s
5 103,1 5
5109,427
s l 1 3,448

5120,420
5145,465
5147,483

5 1 52,1 05

st1 3,7 42

s I 86,329
s 189,61

5t92,97 |

5194,O43

100

-2,26

-0,08
-1,20
-0,02
-0,5'1

-0,41

-0,43

-0,60

+0,08
+0,19
+0,13
+0,01

-1,t4
-1,7 4

-1,70
-0,91
- 1,98

-1,09
-0,33
-0,71
-0,46
-0,41
-0,99

-t,07
-0,32
-0,58
-0,87
- 1,06

-2,89.
-0,99
-0,94
-1,39
-0,78

+0,2't

-0,57
-2,01

-2,02

-1,12

-0,94
-0,99
- 1,01

-0,5s

5

t73
5

38
38

38

38

38

173
110
110
110

5

38
38

38
199
199
294
199
294

5

110
294
199

110
109
109

109
109

288
109

4

4

4

183
215

4

183

-2,26(lli -2,23(4); -2,2'l(6); -1,25(8);
_2,30(17)

-0,08(17)
-1,20(4); -1,23(8); -0,52(l'l)
-0,02(8)
-0,57 (2); -0,56(8); -0,57(9); -0,57(12) ;

-0,65(13); -0,78(15); -0,60(17)
-0,41(2); -0,41(8); -0,46(9); -0,42(12);
-0,40(13); -0,43(15); -0,42(17)
-0,43(2); -0,45(8); -0,46(9); -0,42(12);
-0,41(13); -0,50(15); -0,43(17)
-0,60(2); -0,61(8); -0,58(12); -o,53(13);

-0,62(17)
+0,08(17)
+0,13(8); +0,33(17)
+0,13(3); +0,02(8); +0,04(17)
+0,01(3); -0,08(8); +0,01(15);-0,03(17)

-1,14(4); -1,07(8); -1,17(15); -1,02(l1l
-1,7 6(t2); -l J0(13); -t,'t't (r7)
-1,7 4(12); -1,67(13); -1,70(17)
-0,91(17)
-2,02(12); -1,95(13); -1,94(17')
-1,09(17)
-0,35(9); -0,50(14); -0,29(17)
-0,71(17)
-0,46(3); -0,50(9); -0,30(17)
-0,41(17)
-0,99(1); -0,98(4); -1,03(5); -0,92(6);
-0,95(8); -1,03(9); -0,84(ls);-0,83(17)
-1,07 (17)

-0,26(14); -0,4s(17)
-0,58(17)
-0,87(17)
-1,06(3); -0,54(14)
-2,89(t7)
-1,02(9); -0,91(17)
-0,94(17)
- 1,39(17)

-0,78(3); -0,65(8); -0,81(9); -0,80(15);
+0,16(17)
+0,30(9); +0,12(14)i +0,30(15);+0,39(17)

-0,57(3); -0,44(8); -0,71(9); -0,51(17)
-2,01(L); -2,00(4); -2,03(8); -2,04(9);
-2,01(17)
-2,02(l); -2,03(4); -2,04(8); -2,04(9);
-2,04(t1)
-1,12(l); -1,13(4); -1,05(5); -1,13(5);
-1,07(8); -1,13(9); -0,72(ts't;-1,13(17)
-o,94(17)
-0,99(17)
-1,01(l)r -1,03(4); -0,95(5); -1,08(6);
-0,95(8); -1,00(9); -1,01(17)
-0,ss(17)

Annxa
aonntr I,
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flpnxnroe
3HaqeHHe
te sl

s20 1,096
5206,059
s207 ,852
52 I 0,386

5212,271
s219,697

s222,68s
5223,623
5224,301
5224,558
5224,928
52 38,560
5246,143
5246,57 4

5247,293
s2s0,95
s252,1 85
5255,81 I
5259,97 6

s263,483
5265,967
5266,49
5282,3',t8
s283,441
s284,380
5289,28
529s,'.l81
s297,236
5298,429
s 323,958
5328,7 2

s 3 38,326
s 340,68
s341,50
s351,072
s36t,7 24
s 366,6s I

5384,634
5 389, I 80

5 389,996
5 396,600
5397,093
5401,32
5404,023
5408,940
5409,609
s426,256
5429,139
5436,7 03

-0,7 s
+0,79

-0,63
-0,88

-0,5 5

-2,29

-0,62
-0,5 6

-0,03
-0,49
-0,16
-1,68
-0,97
-2,00
-0,7 3

-2,30
-2,45
-0,64
-0,27
-0,7 9

-0,42
-4,19
-t,'16
-0,39
-1,89
-2,96
-t,52
-0,47
-0,3s
-3,11
-2,0s
-1,94
-3,26
+0,49

-0,14
-3,13
-2,63

-2,7 5

-2,21

-1,09
-3,18
-0,83
-2,90
-0,90
-3,84
-0,7 6

-3,01
-0,5 3
-2,65

183
276
183

4

2t5
4

-0,7s(3); -0,69(3);
+0,79(8); -0,06(17)
-0,63(13)
-0,88(l); -0,91(4);
-0,82(8); -0,90(9);
-0,ss( l7)
-2,29(t); -2,34(4);
-l,89(1s); -2,05(17)
-0,62(3); -0,s1(17)
-0,s6(3); -0,60(17)
-0,03(17)
-0,49(17)
-0,1 6(1 7)

-1,73(8); -1,s8(17)
-0,97 (t7)
-1,98(8); -2,0s(t7)
-0,73(3); -0,63(17)
-2,14(8); -2,62(17)
-2,4s(r); -2,a3G);
-0,64(9); -0,63(17)
-0,21(9); -0,2s(r4);
-0,7 9(17)

-0,27 (8); -0,s4(9);
-4,1 9(1 3)

-1,62(8); -2,03(t7)
-0,34(8); -0,s0(17)
-1,78(8); -2,11(17)
-2,92(13); -2,99(1s)
-1,41(8); -1,s7(t't)
-0,38(8); -0,6s(17)
-0,3s(1 7)
*3,21(13); -2,92(ts)
-2,0s(13)
-1,94(13); -2,89(1s)
-3,26(13)
+0,49(1 7)

-0,16(9); -0,10(17)
-3,13(6); *3,22(13);

-2,63(6'l; -2,18(8);
-2,s4(17)
-2,89(13); -s,16(1s);
-2,2r(6); -2,26(8);

*2,r6(17)

- 1,09(1 7)

-3,18(4); -3,11(8);
-0,8 3( 17)

-2,90(6); -3,14(13);
_0,90(1 7)

-3,84(l); -3,47(4);
-0,81(9); -0,67(17)
-3,01(1); -3,03(4);
-0,66(9); -0,43(14);
-2,6s(6)i -2,56(13)i

-0,7 t(17)

-0,86(5); -0,89(6);
-0,98(r7)

-2,31(8); -2,16(9)i

-2,52(8); -2,41(t't')

-0,25(17)

-0,47 (17)

-2,7 4(15)

-2,59(1 3); -2,23 (t s)',

-2,30(17)
-2,26(13); -1,81(15)

-3,02(17)

-2,51(15)

-3,62(8)

-2,79(8); -3,07(17')
-0,45(17)
-2,26(ls); -2,4s(17)

183
183
183
183
183

282
37

183
37

4
183
298
183
156

36
74

1s6
'74

36
74

1s6
281

36

35

36
316
300

35
35

35

35

155
3

l5s
35

259
3

155
3

259
51
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Besraqnnu lg &f, onpegenexrrLre psgrruqflbtMr,r aBtopaMnIJmna
BO'I'IbI I,A

Ilpunatoe
3HAqeHae
te cf

5438,310
5446"593
s446,593
5448,882
5449,155
5453,646
5460,502
547 t,198
5472,696
541 3,517
5414,228
5474,449
5477,695
548L,425
5481,862
5488,210
5490;15 I
5490,840
5497,92
s503,897
551 l,?95
5512,529
5514,350
5s 14,536
5530,49
5562,7 4
5s65,47 6

5600,05
5644,137
5648,570
5662,154
5662,89r
s673,42
567 5,413
56?9,908
5589,46s
5702,666
5708,199
5711,852
57 1 3,895
5715,I23
5716;450
5720,445
57 39,464
57 39,91s
s7 4t,r92
s7 52,89
57 56,45
s7 62,29s
s766,330
577 4,037
5780,778
5785,67

102

2,88(17)

-0,28(17)

-0,44(17)

-0,94(17)
-3,31(t't)

+0,03(14);

-0,51(17)
-0,63(17)
-0,56(r7)

_0,40(17)

-0,01(17)

-0,r0(17)

-L,LJ

-3,32
-0,8 3

- 1,00

-2,07
-1,7 8

-2,89
-1,3s
-1,7I
-0,8 3

-t,t'7
-0,98
-0,21
-0,24
-1,t2
-0,45
-n q1

-3,42
-2,93
-0,14
-1,69
-0,46
-0,39
-0,32
-0,09
-2,95
-0,42
-3,43
+0,06

-0,39
-0,11
-0,39
*0,47

-0,20
-0,90
-0,47
-0,65
-0,98
-0,04
-0,94
-0,48
-0,7 5

-1,09
-0,18
-0,3 3

-1,16
-1,35
-1,39
+0,25
+0,26
+0,40

-r,08
+0,31

r08
3

2s9
259
107
108

3

106
107
2s9
108
259
265
265
106
26s
107

3

5r
287
108
106
106
106

229

240
269
249
269

249
269
249
249
249
249
249
228
249
249
228
228
280
214
228
309
309
309
214
309

-2,23(17)
-3,32(4); -3,20(8)
-0,83(17)
-1,00(1?)
-2,07 (11)

-1,78(17)
-2,89(4\; -2,63(8);
- 1,3s(17);

-1,'t8(r7)
-0,83(17)
-1,12(8); -1,27(17)
-0,98(17)
-0,22(9); -0,18(17)
-0,24(17)
-1,12(8); -1,36(17)
-0,48(9); -0,38(17)
-0,93(3); -0,79(8);
-3,42(4); -3,20(8);
-2,93(t3\
-0,33(9); -2,9s(13);
-1,69(17)
-0,35(8); -0,54(15);
-0,a6(8); -0,19(9);
-0,34(8); -0,19(9);
-0,09(17)
-2,9s(r3)
-0,36(9); -0,49(1s);
-3,43(13)
+0,18(8); -0,09(9);
-0,39(9); -0,39(17)
-0,11(3); -0,10(17)
-0,39(r 7)

-0,47 (17)

-0,29(9); -0,06(14);
-0,90(17)
-0,47(3); -0,53(9);
-0,69(9); -0,s8(17)
-0,98(1 7)

-0,04(r7)
-0,94(17)
-0,48(17)
-0,7 s(17)

-1,09(17)
0,00(14); -0,55(17)
0,00(14); -0,98(17)

-1,16(11)
- 1,3s(1 7)

-1,39(t't)
+0,39(14); -0,04(17)
+0,34(14); -0,10(17)
+0,47(14); +0,2s(17)

-1,08(17)
+0,31G4)
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llpnnaroe
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rc cf

5785,979
5804,265
5812,827
5823,679
5832,470
5866,45 3

5903,317
591 8,548
5922,112
5937,806
5941,7 55
5953,162
5965,828
5978,543
,5999,003
59991668
60L3,42
6017,00
6064r631
6085,228
6091,175
,6092,8L4

,6098,555
6'121,008
:6126,217
61 38,38
6t46,225
6149,7 43
6186,14
62L5,2L2
6229,460
622i1.,47

6258,103

62s8,706

6261,il01

6303,7 54
6312,240
:6318,027
6336,104
6358,66
6366,354
639s,47
6419,15
649',1,61\9
,6499,92

6508,1 35
6546,276
6554,226
6556,066

+0,28
+0,1 7

-0,33
-0,96
-0,23
-0,84

-1,96
-1,54
-1,47
-1,94
-1,46
-0,33
-0,41
-0,50
+0,08

-0,68
-3,18
-3,73
- 1,68

-1,39
-0,42
-1,38
-0,1 3

-1,33
-t,3s
-l,37
-1,38
-1,29
-0,96
-0,24
-0,23
-o,49
-0,36

-0,27

-0,48

-1,5'l
-1,5s
-1,89
-t,'t3
-2,59
-1,57
-2,7 3
-1,50
-1,94
-4,19
-1,89
-1,25
-1,22
-1,07

309
309
309
239
309
72

'n
7l
72
12
72

ls4
154
154
198

+0,29(14); +0,26(17)
+0,13(14); +0,20(17)

-0,3 3(14)

-0,96(17)
-0,23(14)
-0,84(2); -0,80(6);
-0,64(15); -1,1s(17)
-r,96(17)
-1,54(6); -1,54(8);
-1,47(2); -1,37(8);
-t,9aG); -1,99(13);
-1,44(8); -2,40(13');
-0,33(3); -0,27(8);
-0,41(3); -0,31(8);
-o,s0(3); -0,38(8);
+0,08(17)

-0,68(17)
-3,18(l 3)

-3,73(l 3)

-1,76(8); -1,s1(17)
-1,37(8); -1,44(l't)
-0,42(3); -0,28(17)

-0,12(14); -0,15(17)
-1,33(17)
-1,38(8); -1,40(17)
-t ,37 (17)

-1,38(17)
-r,29(17)
-0,96(r 7)

-0,41(14); t0,0s(17)
-0,30(14); -0,08(17)
-0,66(14); -0,16(17)
-0,36(3); -0,44(8);
-0,33(1 7)

-0,33(8); -0,18(12);
-0,32(17\
-0,48(3); -0,s2(8);
-0,4s(17)
-1,s7(3); -1,68(13);
-1,ss(3); -1,s0(14);
- 1,89(l 7)

-1,74(3); -1,70(17)
-2,s9(13)
-r,s7 (L7)

-2,7 3(13)

-1,s0(17)
-1,94(t't\
-4,19( r 3)

-1,89(1 7)

-1,19(8); -1,38(17)
-1,22(3); -1,19(8);
-1,07(3); -1,08(8);

-0,82(8); -0,85(13);

-r,s2(17)
-r,41(13); -1,41(17)
-1,48(1s); -r,74(17)
-l ,51(17)
-0,34(15); -0,25(17)
-0,29(ls); -0,43(17)
-0,61(ls); -0,29(17)

-0,28(t2); -0,38(13);

-0,32(13); -0,24(ts);

-0,s9(13); -0,38(1s);

-1,60(15); -1,28(17\
-1,35(17)

-1,26(17'
-2,15(17)

69
69

2?8
ts3
304
153
69

t97
153
197
197
293
293
293
104

104

104

t04
104
103
103

103

r96
102

102
t02
rc2
102

103
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6575,1 8

6599,112
6650,38 .

6657,03
6666,548
6677,25
5716,679
6143,124
67 45,56
6861,47
6873,92
691 3,19
6933,15
6943,70
6996,63
7004,60
7008,35
7010,94
7035,86
7038,80
?050,65
7069,1 1
7084,25
7138,91,
7 188,55
7189,89
7209,44
7216,20
7244,86
7251,74
1266,29
7271,41
7299,67
7315,55
7 318,39
7144,72
7352,16
7357 ,7 4

7364,11
7423,11
7440,60
7474,94
7489,61
7496,12
7580,55
7614,50
76s4,44
7938,53
7949,17
7961,58
7978,88
79?8,88

104

286
49

+0,31(14); -0,94(17)
-2,05(8); -2,04(17)
-2,90(13)
-2,56(13)
-1,67(13); -2,04(15);
-0,86(17)
-0,65(17)
-1,55(8); -1,67 (17)

-1,0r(17)
-0,69(17)
-1,t2(17)
-0,95(17)
-0,48(17)
-0,43(t7)
-0,94(t7)
- 1,1 8(1 7)

-1,22(17)
-1,22(17)
-0,4s(17)
-0,63(17)
-1,21(17)
-0,12(17)
-3,32(6); -3,29(13)
-1,61(6); -1,73(13);
-1,87(6); -1,81(13);
-0,22(17)
-0,57(6); -0,51(13);
_1,29(t7)

-0,97(6); -0,77(13);
-0,80(13); -0,88(1?)
-t,67(17)
-2,34(6); -2,38(13);
-2,0r(6); -2,07 (13);

-1,39(17)
-1,00(17)
-1,04(6); -1,0s(13);
-1,26(t7)
-1,12(3); -1,06(6);
-1,10(17)
-1,21(6); -1,33(13);
-2,79(6)
-1,04(17)
-2,12(1,7)
-1,04(17)
-1,24(17)
-1,s 3(17)

-1,39(17)
-1,16(17)
-2,48(13)
-1,35(6); -1,85(17)
-o,17 (r7)
-0,97(13); -t,42(ts);
-0,77 (l'.l\

-0,11
-2,0s
-2,90
-2,56
-1,86
-0,86
-0,66
-l,59
-1,01
-0,69
-t,12
-0,96
-0,48
-0,43
-0,94
- 1,18

-1,22
I )''

-0,45
-0,63
-1,21
-ur2
-3,32
-1,61
-l,8'1
-0,22
-0,57
-1,29
-0,97
-0,82
-1,67
-2,34
*2,01

-1,39
-1,00
-1,04
-t,26
-1,t2

-t,21
-2,',19
-1,04
-2,12
- 1,04

-1,24
-1,53
-1,39
-t,16
-2,48
-1,35
-0,17
-1,1'7
-0,77

101
214
273
48

226

- 1,87 (17)

-1,21( 15); -1,7 s(17)

-1,10(1s)

-0,16(1s); -0,44(17)

-0,58(15); -0,86(17)

- 1,9s(1 s)

-1,61(15)

-0,64(15); -0,91(17)

-1,23(13); -0,66(15);

-0,81(15); -1,35(17)

-r,07 (t7)

256
256
256
256
307
2s6
256
307
99
99
99

28s
99
98
99
99

143
97
97

212
97

272
97

97

97
225
142
225
22s
211
211
2tt
151
t25
308
151
308



Ta6nrtla2 (oroxuaxue)

.{nuxa
eonnrr )\,

Benuwrnrr lg&[ orrpegenoxHbre pa3x6!Mr{ EETopaMH flpnxxroe
3HAqeHHe
tu sl

7996,53
8024,84
8066,05
8068,24
8100,1
8306,31
8307,41
8311,76
8312,85
8334,37
8353,1 5

8364,24
8377,90
8382,54
8382,82
8396,93
8412,36
84t6,97
8424,4L
8426,50
8434,98
843s,58
8438,93
8450,89
845?,10
8467,ts
8468,46
8496,03
8518,05
85 I 8,37
85 39,36
8548,07
8569,72
8598,18
8675,38
8682,99
8692,34
87 34,7 0
87 66,64
87',l8,66

308
151

l5t
151

33

-0,10(1?)_t,tq(l3); _1,14(17)

-2,60(13)
-1,34(13);-1,00(15)
-2,59(13)
-0,s4(17)
-2,86(17)
-0,82(17)
-0,88(17)
-3,20(17)
-3,1 3(17)

-2,16(t7\
-2,03(17)
-2,04(17)
-2,38(17)
-2,22(t7)
-1,94(17)
-1,61(17)
-1,88(17)
-1,2s(2); -1,76(17)
-1,14(17)
-t,02(2); -1,s6(17)
-1,19(17)
-t,21(l'l)
-2,55(1'.1)
-1,77 (17)

-t,51(17)
-1,80(17)
-1,80(17)
-1,64(17)
-1,90(17)
_ 1,65(17)

-2,r8(17)
-2,r7 (t7',)

-2,lo(t't)
-2,51(L7)
-2,87 (17)

-3,04(17)
-2,93(t7)
-2,53(L7)

-0,10
-1,17
-2,60
-1,17
-2,59
-0,54
-2,86
-0,82
-0,88
-3,20
-3,13
-2,16
-2,03
-2,04
'2,38
-2,22
-1,94
-1,61
-1,88
-1,25
-1,14
-1,02
- 1,19

-1,21
-2,55
-1,77
-1,51
-1,80
-l,80
-t,64
-1,90
-1,65
-2,18
-2,17
-2,LO
-2,5t
-2,87
-3,04
-2,93
-2,51

33
33

33
33
33
33
33

'33
224
t82

33
33
33

224
224
t4t
182
150
209
182
150
209
150
2A9
236

68
68
68
68
68

140

flpoqegypa ycraHoBrleHr{fl npuopr{rera r.r BbrBeAenr{fl rrpr.rHflrbx 3uarreH[fr &f 6bma crregyxl-
uleft.

1. OrcQopacKl{e AaHHbre 12-41 6rmu B3flrbr B rlepByrc oqepegb 6es reMeHeuuft.
2. ilau:awe Crrura, Kroue [7] , Ocrporcxoro, flapqeBcKoro, fIeHKrHa [8] , Kroue, .U,axq-

MaHHa, Kora [9] , Moposoaofi, Crapueaa [10], Kuxra u Kltrra [11] .

3,.flannrre, uMerouue cpaB]rxreflbuo BbrcoKyro roqnocrb, - BoluuKa, Eeprenr [12],
Eelna, KaruaHa, Ta66ca [5] u up.

4. Hecronrxo MeHee rorrHbre EaHHbre Knervta [16] , Xe<bfbeprrrHa il gp. [17], Tary"
rvra [ 8] .

5. O6uu.rpnue lr3MepeHr{fl Merrepca, Kopnucca u Crpu6repa [19] .
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No n/n Aarop MoAenb tlacno
aurorfi

lge {rlcno
nuunit

lge

Ta6nuua 3

I
2

3

4

Xonraerep (1967\ l25l
Ipuaecc (1970) [26]
Butvto (1974) [27]
Euuo (1976) [29]

Siuuc (1976) [30]
Balnuur, Crano, Tectep-
ruaH (1977) [15]

Iexncen uprp. 0978) 1221

f yptoaexro, Oegopuenxo,
IIIeNruHosa (1981) [32]
Erexaenn u ry. (1982) [33]

Ea6uft, Puranpr (1983) [34]

Mapruu (1984) [35]
Erersenr uxp. (1987)

[21 1 
r'*x

Xonrnerep (1967) [251
9rme, BCA, XefiHBe (cu. [26])
HSRA [28]
HSRA
HOLMU
HSRA
Xonrserep (1967)
HSRA
Ileltreprvrut (1970) (cru. [15])
9ncte [31]
HSRA
HOLMU
HSRA

HOLMU
VAL :'
HSRA
VAL
HOLMU
HOLMU
HOLMU

MARS (qu. [21])

7 5,08
7 4,90

4,80 26 4,84
4,80 26 4,84
4,83 29 4,87

8 5,08**
s,093(A)
5,070(B)
4,972(A)
4,97 2(B)

17

48
29
29

8

25

O,tt
4,88
4,82
4,94
4,82
5,05
4,97
5,00
4,94
4,98
4,94
4,86
4,95

29 4,97
t2 5,06
25 4,99
11 5,24*

s,36x
8 4,92

24 s,10
5,02
5,05
4,99

16 5,03r'*
t3 5,01
1 3 4,93
38 5,04

6

l6
t3
13

38

10 26
26
26

11

12

* flo nrirurqrvt c gaunofi BoJrHbI Melrbtrre 8 5 1 8A .
* * flo up oSr-rnxr'r nururi.

*et(A) - lrHreHcuBuocru E tr{ IreHTpa gHcra; (B) - gns [oroKoB.

B ueper,rx [Byx crorr6uax ra6fl, 2 nopreqeuu: ArII{Ha BorIHr,r \rrtrlt4 }. tt uorraep Mynbrl{-
fi:nera n (Wt truuui,r c &rflHofi BorrHbr I > 2950 A- couacHo [20] , a Dr,tfiLtuuir c ]. MeHb-

ure yKa3aHHOfi - cOrnacuo coorBercTByrorrlr{M I,tcroqHr,rKaM usrnlepennfr). B rperrerr crorr6ue
rrpr,rBeAeHbr [rcupaBJreHHbre ,4aHHbre pa3n[qHbrx aBrOpOB c yKa3aH]reM (n cxO6xax) HoMepa
IIo ra6[. 1, a n nocnegHeM - rlpl,IHffroe 3HaqeHue. Kar npanruo, [pr{ BbrBe[eHr4u npr,rHrrrbrx
gnaqenufi gf xtw [pr.rHr{Marr[ cpeAHee Arfl Har{6oi1e9 npr,ropurerHofi rpy[flbr. Ho, sa I{cKrIro-
qeHI,reM rpyrrflbr I u 2, ta oKoHqarerrbHyro BerI[rMIry flpllHgroro 3naqeHr{, B p.EAe crlyqaeB
oKa3brBrul[ Brrr,IffHue lr AaHHbIe 6onee nltgxax flpl{opr{TerHbrx rpyllrr B 3aBI,IcI,IMocr[ oT rtI,IcJIa

EaHHbrx B KaxAofi rpyflfle E pa36poca AaHHbrx, Orvter[ru, qro IIpI.I groM [aHHbIM [19] npu-

EaButcfl. uonosuuutrfi Bec. TaKofr rro[xoA, KaK IloKa3arr onbrr co3AaHufl Karallota cutt ocUlLrI-

JrflropoB luvyrit Fe I [1], yMeHbrrner oflacHocrb yxy4uurb roqHocrb xoporuux I{3MepeH}Ifi,

Tarc xarc ru6rr. 2 cotrepx<lrr pe[yur4poBaHubre Berrr{qr.rxbr g/ ortrelbHo IIIfl KaxAofi ltlrnr4tt
r{ KaxAoro nrrTepaTypHoro [cToqHr.rKa, qr,rTareJrb r{MeeT Bo3MoxHocTb fioflyql.ITb IIpLIHflTbIe

3HarreHlr, ApyruM cno co6oM.
Hanolruul,r, qro npu cocraBJleHr{r{ Ta6il.2 Bce oay6nl4KoBauHbre LI3MepeHI4fl Mbr [p]IBe-

nr,r B oKcQopAcKyro cr4creMy l2-+1 , a6co[roruafl urKarra Koropof oflfipaerc-fi na a6corrcrHrre
lr3MepeHr{fl [5, 6] , I{cnomsyr AaHHbre o BpeMeuax xr,I3Hr{ r 13 yponxefi [6] , HyJIb-[yHKr
oKc+opgcKr,rx [aHubrx 6r,m ycrauoaJreu rlo nunrr TiI )\ 3948,67 A. Cornacno conocraBrle-
Hr.rflM, rpr.rBeAeHHbrM orcsopgcrofi rpyunofi B [4] , roqHocrb a6corrcrsofi uxanrr [2-4]
cocraBJlfler B 3roM cJryqae 0,033 dex, wru 87o. Ananoruquas flpr{Bff3Ka rro sToi xe rI{Hr,Iu
K AaHHbrM [5] uaer roquocrb 0,039 dex, unu 9,4%. Tarcuu o6pa3oM, Moxuo 3aKJIIorMrb,
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qro roqHocrb a6conrcruofi rrrK:ulbr cr{creMbr crur ocqr.rJlrlflropon nnrnft TiI coctasnxer BeJIU-
rraHy flopflrK a lwo, rrro co[ocraB]rMo c BHyrpeHHefi ro.IHocrbro I,I3MepeHufi [5, 6] .

I,Icnolrayx [pLIBeAeHHbre B Kararlore 3Harreruff gf-settnwrru, Mbr paccMorpeml ony6flu-
KoBaHHbre pe3yrrbrarbr onpegeneuufi co4epxanr.rfl rLIraHa n arrraocSepe Connua. Cpegr acex
crarefi, rocBffrrleHnbrx 3araqe o[pererreHuff cotreBxaHr{fl rr{raHa lge(Ti) ra Conuue (o6aop
srrx crarefi MoxHo uafirn, Ha[pHMep, r [21, 221) , naue BHrrMaHue B rlepByro oqepe,qb rtpll-
BJreKaJrI{ re crarbr,r, B Koropbrx aHalrr.r3 6rur grrnongeu MeroAoM uo4enefi aruoctfep c npn-
BJreqeHr,reM nan6oree coBpeMeHHbD( uogerefi, HarIpI{Mep HOLMU 1231 ,VAL l24l u ap.

Peaynrraru nepeoupegereurfi cogepxaHr{fl rr.Irana r arrvrocSepe Connua co6purr
s ra6[. 3. B nefi coorBercrBenHo yKa3aHbr: aBropbr opr{ruH:IrlbHoro EccJIeEoBaHI{fl, I{crloJtb-
3yeMaff r{Mr.r rrpl,l pacrrerax MoAerIb connequoft aruoc$epu, qllcflo uc[ofib3yeMbrx nnnuft
r.r coEepxaHl,Ifl T}ITaHa coEracHo opurr{HarlbHofi pa6ore, ,ucno nuru.rfi, rlo KoTopbrM rlpo-
BOEI{nO Cb I,I CIIp aBIIeHI{e, UClpaBrIeHHOe COAepXaHr{e TI,ITaHa,

Kparro o6cyE'I,Irvr ocHoBHbre rlp]rrlHHbr pacxoxgenufi pe3yJrbraroB onpe4eneurft coEepxa-
\tttfl TfiTaHa, ocraBlrtrIecff flocJre ycrpanenr,Ifl pa3fl[qufi, carsauHrtx c curIaMI,I ocuI4nJI.ETopoB.

Hauu ucupaBrleHnble g,attnrre, KaK apaBllrro, ocHoBaHbr Ha pe3ylbrarax, [oryIenHblx rro

cra6rrv lrr.rHr{flM. Taxoft IIoAxoA, KaK [oKa3aJIr{ flpegbrgyu$e nccrleEoBaHl{s [], 2lf ugp.,
cyqecrBenHo yMeHbruaer HeofipeAerleHuocr[, cBfl3aHHbre c yrreroM ryp6ynexruofi cxopocru
r,r 3aryxaHr,rfl.

Paccuorpeuue ra6r, 3 nogsonrer orMerrrrb, qro pa3[]Nr.Ifl, Buocl,rMbre [pI{MeHeHI{eM

pa3ubrx vro[enefr aruoc$ep, Eocraroquo BerI[IKr{ - [op"EAKa 0,1 dex" Kporvre roro, B pflEe
[ccrregoBaHr,rfi arropu [cflorrb3yror rrr{Hl{r{ c gKBr{B:rrreHTHbrMu ruup}traMu rureuee l0 uA,
Haruu oIIeHKI{ noKa3arln, qro DIff raxux cla6rx nuurfi orKrIoHeHH, Mexgy pa3nI{qHbIMrI
r{3MepeHr{ffMr{ gKBr{BaIIeHrHbx rrupr{H Moryr Eocrl{rarr 0,10-0,15 dex (crrr., nanpurvrep,

[15] ). IIpn auariuae nu:auit TiI c norenquarlaMr.r aoa6yxgenra ruxHero ypoBuf, or 0,0 go
2,3 sB Elexseln u Eip. l2ll orMerr,rl]r, qro tpylna nusrfi c floreHrlr.raflav,tEl - 0,89 eB
clIcreMarI,IqecKI,I Aaer 6onee grrcoxoe coEepxaur{e rI{TaHa rlo cpaBuenrlrro c Epyrr4Mr{ rpy[-
uavu rnunfi,

Ha ocHosaHur.r ra6r. 3 crepyer, qro peKoMeHEyeMoe guaqeHr.re co[epxanr{fl Tr{raHa lge (Ti)
a aruocQepe Conuqa, olpegenfleMoe rro JrHHlrrM uefirpamroro rrrrana rro Mogerr[ HOLMU
'c nan6oree HaEexHo orlpegerreHHbrMlr 3HarreHnaur4 cwr ocryrlrlsTopoa (orc$opgcKafl rpy[-
' na), uaxogurc.fi B [peEenax 5,07-5,09 c [orperrrnocrrrc 0,04 dex.

Aaroprr 6narogapar E.A. IlurrtopeuKo 3a 6omuryro IloMorrlb a oQoprroreu[rr ra6rrruI.

,4exa6pr 1988 r.
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yIIK 523.98

9TEKTPHTIECKI,IE TOKII I,I NETEJIbHbIE CTPYKTYPbI
MATHI,ITHOTO NON' AICTHBHbIX OENACTEff HA CONHIIE

B.H. A6pauelrKo, C.H. Ionacror, M.E, Ornpr

Ha ocuogaunu sa6nroEenufi BeKTopa MarHr.rrxoro lror, tro nmruu tr5250 AFeI n Hq-cltuuxoa geyx
aK?I.rBH6Ix o6nacrefi [poBeAeHo fl3weHue [ererrBHBrx crpyKTyp MarHmHoro IIoIIr{ I.I cBs3I.I sJleKTpI4IecKI,Ix
TOKOB C MAIH}M{EIMH TIO'IflMII.

Yctauoaneno, qro 3uarrnrelEnM rro Hattpfxen]tocru uacrr $oroc$epaoro ronepeqHoro rto]L aKTI,IB-

Hofi o6nacru o6ycnoarexa gJIeKTprFrecKrrMIt roKaMI.I, nporeKarouIHMr.r a QorocQepe'
OpueuraUus noAaBJrflroulero 6onrrumrcrsa BoJroKoHHbrx crpyKTyp r Ho ue coBnaAaeT c rIpoeKqIrtMI'I

Ha KaprHltHylo rurocKocrb crrrloBErx fll{Hfift MarHrfHoro floJrt, BElq[crreHHoro B [oreHrllaJrbHoIr,r npn6nuxe-
Hr.rr.r no BepruKarbHofi cocraBnsroqefi H, , Te HeMHorr{e BorIoKHa, KoropLle coBrlagaror c npoeKql{rMl,I cll-
nonux nmrrft, o6paryot rpr cficreMbl pa3fiuqaroulffic.a rlo Bbrcore [eTerlLHbrx crpyKTyp. {ncno atror so-
JroKoH 3aBrrc[T or xapaKTepa gBorrr,rrrm aKTlBHofi o6nactu. CAenaso 3aKJIIorIeHI{e, uto n nepxnefi xpoMo-
c@epe lr ilpl,tneraroueft x xeft ropoue TeKyr 3rleKTplltlecKue ToKI'I. KoeQQuuuenr caMorIHAyKlIuH eEunuirr
Erlr{trbr roKoBofi nernu cocTrrBnreT 0,1-0,4, r{ BeJIlrtInHa ero 6ormue TaM, rge Bbrlxe Hanp.f,xeHHocrr rlo-
nepeqHoro nont.

3anac exepruu, 3aKnroqesEoft B MiIrHlrrHoM [oJre JIoKalBHbrx roKoB, ucKrloqrtellbHo BeJIITK I,I Aocra-
roueu, uto6rt o6ecneqrrr sHeproBblAeJrenrae carrofi rrou.Etofi BcrlbrrlrKlr.

ELECTRIC CURRENTS AND MAGNETIC FIELD LOOP STRUCTURES OF ACTTVE REGIONS
ON THE SUN Dy YJ. Abramenko, S.I. Gopasyuk and M.B. Ogir'. Both magnetic field loop stluctures and

connection betwien electric currents and magnetic fields were studied on the basis of observational data for
magnetic field vector in 15250 A Fel-line and Ho-pictures of two active regions.

It is establistred that considerable part of photospheric transverse magnetic field depends on photospheric

electric currents.
In most cases the Ho-structure orientations do not coincide with projections of magnetic field lines ca-

lculated in the potential field approximation.
Those few iilaments that coincide with line projections, form three loop structure systems differiag in

height. The number of such filaments varies in the course of the active region evolution.
It is concluded that the electric currents flqw in upper chromosphere and corona. Self-inductance of

length unit of current filament is about 0,1-0,4 and it appears to be greater where the transverse magnetic
field is stronger.

The magnetic energy stored in local currents is extremely high and sufficient to produce the most power-
ful flare.
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l. BseAeHEe

Hau6oree AocroBepHafl uH$opnaqux o crpyKrype MarnrrrHoro florfi aKTr{BHofi o6lacrn
(AO) nueercfi rorrbKo g;ta QorocQeprr. Oxa loryqaercfl r,r3 AaHHbrx ua6lrogeuufi IIoJIHoro
BeKTopa trorfi E no3BoJrrrer [oKa3arb flocpetrcrBoM npflMbrx rrrqucleHufi [pxcyrcrBue 3JIeK-

rpr,rqecKr,rx roKoB B SorocQepe 11 , 2l . Uro rcacaetcfi crpyKTypbr rorlfl s 6oree BbrcoKl.{x

clax, oco6eHHo B KopoHe, To [peAcraBneHue o Hefi ocHoBbrBaercfl ulaBHbIM o6paeottt Ha

3Kcrpaflortquuu Qoroc@epgbrx Ha6nIoAeH[fi g flpeArrorroxeHrrr,r rloreurrl{arruofr uru 6eccutto-
nofr uo4erefr. Oqesr Baxnbre cBeAeHr,rfl o crpyKType fiorlfl B KopoHe 6rrllr nolyueHbr Ha oc-

Hoae ua6rrcgeuNfi c BbrcoKHM pa3peureH[eM B MflrKoM peHTreHe ua Skylab. Cpaaneuue Hx

c pacqeraMr.r crpyKTypbi noJIfl B florenuuaJlbHon npu6luxeHuu rlo cocraBrlflIorqefi nora
BAonb nyqa 3peHr,rtr Illl noKa3aro Heruroxoe cooTBeTcTBr{e [3, 4] . 3ro traro noBoE Arrff 3a-

KJIrcrIeHufl o ToM, qro floJre B Kopone rIoreHIII,ra]IbHoe. OAnarco He BcerEa l{Meer Mecro coor-
BercrBlre [ererrbHbrx o6pasouanufi, na6lrogaerrbrx B MfirKoM peHTreHe, I,r BbIq]rcrIeHHbIx B

rroreHur{aJlbHorr upu6raxe}Ir.rr.{ MarHrrHbrx crpyKryp [5] , Hapaay c 3rrIM uo ua6rrcgeuumr n

paporoIala3one t Melorcfl yKa3aHufl Ha ro, qro B HeKoropbrx Mecrax HaA AO a xopoHe Aorrxnbr
Terrb 3neKrpr,rqecKue roru [6-9] . YctaHosronue crpyKTypbr MarHHTHoro flolrfl B KopoHe
IICKJIIOIIETeIIbIIO BaXHo [rlfl IIOHEMaHI,Iff BCeX HeCTaUEoHapHITIX IIpOUeCCOA S AO.

Pauee uanau r.r3yqaracb cBfl3b roKa c Marur,rrubrM rIorIeM r $orocQepe lr 6lrro ycraHoBne-
Ho, qro qel,r cra6ee MarHHTHoe [oJIe, TeM oHo 6onee roKoBoe, T.e, Meuee rloreHllllulbuoe

[10] . 3gecr Mbr rrpotrolxaeM r.t3yqeur.re cBfi3rr MarHr,rrnoro rroJlff c roKoM, a raKxe r.rccJle-

gyevr cuoficrBa MarHr{Tgbrx crpyKTyp AO na ocuoBaxr.rtrr l,I3yqeHlrf,sJleKTpr,r.IecKr{xroKoB,

MarHHTHbrx uorefi lr cpaBHeHr.{fl H*-crpyrcryp co crpyKTypaMr,r trofifl, BbIrMcJIeHHoro B IIoreH-

ur,raJlbuoM npu6nrxeHnu no H, -cocrasrsrcurefi .

2. [annrre na6urogerurft, ux o6pa6otxa

3ru uccnegoBaH[fl Mbr [poBogJ4nr{ Ha ocHoBaHr.M na6rrcgeuufi [orlHoro Ber(Topa MarHur-
Horo rorln u Ho-cuunrxos EByx AO: 8-14.06.1969 r. n 2l-26.10.1968 r. l{ouepeuuxnon-
Horo BeKTopa Marur,rruoro fioJrf, 6rrru npoaeg,eHbr tro rlr4Hr,ru 15250 A FeI. flogpo6uoe ofluca-
nue ua6nroAarerrbgoro vlarep$uta r.I MeroAa ero o6pa6orKl{ Lt3JloxeHbr a [11-13] . Ho-cuul,t-
rlr xpouoc$epu AO 6r,rm nolyuesrr c I,IlltD-nonocofr nponycraHr.rx 0,5 A

flo 11r -rounoHeHre 6rrla srrffcneHa crpyr(rypa MarHr.ITHoro rroJlfl B [oreHuLIarIbHoM
upu6nnxeHr.ru tro cerKe, coorBercrByroutefi pasperueHr,rro MarHr.rrorpaMMbr (3135X Oi?O). ue-
ToMKa r{ ToqHocrb BbrmcrreHr4fl rloreHur,raJlbHoro rroJlfl l,t3rloxeHbl n [14, l5] .l,Iurerpupoaa-
Hr{e ypaBneHr,ri oilosrrx nrnufi nporogr{rrocb MeroAoM Pyure-Kyrra. Toqsocrr pacqeroB
[poBeprJracb Ha Mogerrflx cr{JloBbrx rrwuwir nr,rHefrHoro roKa u EI,IloJIfl. Ilorperurocrb B olpe-
[eJreH?rI{ MaKcllMturbnofr sr,tcorbl cuJloBbrx rurulft ne [peBocxoAI{JIa2%,lorpetmocrb B BbI-
tmcrreruu KoopErlHar roqKrr BxoEa crlrtosofi Jtwnuvr a SorocQepy cocraBlana [p]IMepHo
0,5%:lrupuuar x.refrru cerru (3'j35). .Iliro pearbHbrx norefi co cnoxuofi crpyrrypofr Broparl
[orpeurrocrb Moxer 3uaqr.rreflbHo yBerlr{ruTbcff (go 50% uupl,rubl xqefrrcn cerrcr.r). Buruacre-
une rcaxgofi cmosofr wtrutiu He3aBucl,tMo or ee HartpaBl.enlru, KaK rlpaBl,rno, HaluHzulocb
B y3ne cerxn l3'l4 X 13",4, paBHoMepHo [oKpbrBaBrxefi scrc AO. I,lHorga s Harl6ortee BaxHbrx
Mecrax Hauaro crllloBbrx nusuli, 6palocr I4 BHe y3rroB cerr(I{. Cr,IJroBbte ililfilt4 6rurlr upegcraa-
rleHbr B [pocTpaHcTBe r4 B flpoeKurrrl Ha Kaprr4HHyrc mocKocTb.

flo ua6nrogeHrl-fiM rro[epe.rHofr cocrasnsrouefr MarHurHoro rronfl rrpoBogl4nucb Bbrrr]rcJle-

Hr,r.E Beprr4KirrrbHofr cocraBJlxtoutei gneKTpr4rrecKoro rorca 7, I I 4] .

IIo ay,uuuir,r Ho-cnulvrravt, rIoJr)^IeHHbIM B rlpeAenax BpeMeHr4 zar.ficu rtolt{, Ha rax[rrfr
geur, 6r,ur,r c[enaHbr 3apr.rcoBr(u Ho-ronorou. C qerrrc yMeHbueHr4fl BIr.ufirf.i.s, eSQexron
flpoeKq.rr4 3[ecb Mbr B3rJIr4 rorrbKo ua6rrcgeuus 8-12,06,1969 r,, rorga AO uaxoputacb troc-
rarowo bnusKo K UeHrpanbHoMy Mepr,rpaHy. B ArM, KorAa Bropafl AO 2l-26.10.1968 r.
HaxoAr{Jlacb y IreHTparbuoro Mepr4paua, cr{creMbr Ho-sonoron pac.rtor,ataltyrcb BHe MarHr{To-
rpaMM, a ToHI(ocTpyI(TypHbre BoIIoKoHua B rrpeAenax MarHI,rTorpaMM ruloxo BbrffBrlflfllrcb r{3-
3a flporflxeHnux Qnorcrynrurrx uorefi, Iloeronry ue 6r,uro Bo3MoxHocM uc[orlb3oBarb BTo-



p}Io AO Arff cpaBHeHl{fl Ha-crpyKryp c c}rnoBbrMrl lr]tHlr.EMn florrfl, BbrrucJreHHoro B floreH-
rIuaJrEHoM npr6nuxerulu no flr -ronanoHeHTe.

3aprcosxl.r H*-aonoxon coBMetuaJrr,tcb c KapraMr.r npoexquft cr,rJroBbrx nutllril Ha r(aprr{H-
HyIo ruIocKocTb. B Ealrneftrueu [poBorynocb rl3yqenr,re rex crlrroBbrx lunuit, opr{eHTaur{fl
upoerl[lft Koropblx coBnaAaJla c Ho-crpyxrypaMfi. HHorAa [poeKur{u pa3Hbrx rro Bbrcore r,r

ATIHHe cl{lloBrrx nrurft 6rtlu oqeHl 6nugru MexAy co6ofi uo opr{eHTarlillr r4 MecrorroJroxe-
nuto. B rex cJly-rlaffx, KorAa gro HarlpaBrleHr.re Bblpr{coBblBaJrocb I,I BorroKHoM, MbI orHocr.rrll{
ero r roi ilytnt4t4, ttpoeKrl]r.fi roropofr 6ura plruuee BorroKna.

Bcero ga nru gxefi na6nrcgeHnfi AO 08-12.06,1969 r. Mbr oroxEecrBulu 106 eonorou,
1r3 Koropblx plrn 47 cI{JroBbIe lfirilut4 3aMbrKtulrrcb B rrpeAeJrilx MarHr{TorpaMurr, Cregyer
orMerI,ITb, lITo 3To o,IeHr He6onbuafl qacTb rcex Ho-nolorou, ua6nrcEaBrrrlrxcfl s AO sa oru
nxrr gneff.

3. Pesynuarrr

llprrvreprr Kapr [poeKlltIfi crutosnrx rruuuir r Ho-aolorou rrpr4BegeHbr Ha pr{c. l,a,6.Pe-
3ynbTaTbl coslr,IeueHlfli IIo BceM AHflM [oKa3{urI.I, qro Har,rrr]Frruee coB[aEeH]re Ho-aororon c
[poeKUI'IflMI{ cu,rloBblx nunufi I{MerIo Mecro rIIlIrIb 8.06.1969 r. }I ro B aTor AeHb rontxo L2%
npoer4lfi cltrloBblx nutrlzfir cerKr{ coBrraJro c EanpaBJrenr.reM BoJroKon. B 88% cryraer 1116o
ne 6ruo BorIoKoH sdnus$ r,ntanir, nu6o npoerqrn rruuuir 14 BorIoKoH cocraBJrrJrlr suarrrlTerrb-
nrrfi yror (puc. 1, a) . CooruercrBlle opr4eHraquft upoerqzft cunoerx mz.i,lrfir r.r sonorou Ha6-
rlroEzurocb r(aK B rreHTpalrHofi vacm AO, raK u Ha ee nepuSepr.ur. I,Iueuuo B sror geut (8.06,
1969 r.), corrlacno HaIII,IM I{ccrleAoBanuflrrr [16] , a AO upeo6nagarn roru, o6ycloBrreHgbre
usMeuenr{eM p'rrutrbt BeKTopa [o[epeqHoro ttolrfl, T.e. [oMnu]rpoBafir,r upoueccbr geSoprvraqr,rn
cI{rIoBbIx nrnnfr r4olr I4x op}IeHTarplr. B nocnegypu?re trHu 3oHa coBrlaEeHr.rfl cMeulaJracb
x uepr.rQepur AO, cootrercrBlle yxyAnlarocb, Lt r< 12.06. L969 r, ono cocraBlrno Bcero Jrlrrrrb
3Vo or odwero ruola tn:aurt cerxn. 3ro xoporuo Br.r[Ho Ha pr,rc. 1, 6. Yxy4rueHue coorBercr-
Blrfl Bceqefio 6rtno cargauo c gBorrpq]refi AO,

C uepexogotvt or 8.06 x 12.06,1969 r. sce 6omue crauoBr{rrcfi ror, o6ycnoanexHrrfi noso-
poroM BeKropa florrepew{oro nonr [16] . Ino6alrurre Buxp[, cyulecrBoBaBr]r[e B Jrr{E}rpyp-
ueft Ir xBocrosofi qacr.fix AO [17] , [prrBogl4n]r co BpeMeHeM r( yo{rreHrrro 3aKpfreHHocrr4 crl-
rroBbrx trutnir. (pnc. 1, 6'). Kar fieEcrBr.re groro [poqecca fipu Hunrqt4u BMopoxeHHocrr.r
crpyr(rypa na6nrogg.euoro rroJr.E, BbrqepruBaeMax Ho-noloroHuaMr,r, rtpereprrefia currbubre
I{3MeHeHI{rI. B ro xe BpeMfl crpyr(Typa IloreHrluiurbHoro Iloflff, o[peAenffeMar rnarutrna o6pa.
3OM OTHOCUTeTIbHbIM pacloloxeHl{eM IIATeH Ha MOMeHT OrrUcnenUfi, I,IMerIa cyulecrBeHHo
Apyrofi xapaKrep rgpreserulfi oro AHff Ko EHro (crvr. puc. 1), B pesynrrare coorBercrBue Bo-
rIoKoHHofr crpyl(Typbl c rIpoeKL[,IsMI4 cl4rroBbrx nuuuir iloJrfl yxygrrluocb uraBgbrM o6paaou
B UelrrpaJrbHoft rracrr.r AO u coxparulocb rorrbKo Ha nepr.lQepr,ur AO, r.e, B Tex Mecrtx, rAe
BI{XpeBbre ABI,rXeHr,Ifl rlrra3Mbr oTcyTcTBoBturr4.

CnegooaremHo, Ha orKiroHeHI{I{ BoJroKoHHbrx crpyr(Typ or rroreur.u{amuoro noas 6oree
aBHo cKa3blBaeTc.fi lrpoUecc BI,IxpeBbIx puxemtfi IuIa3MbI, rIeM EB14xeHufi, upr.rsoryulux x
r3MeHeuluo EIIIIHrI BeKTopa [onepew{oro norx. 3ro u flpoflBlrJrocb B yxygrueHrlr{ coB[aAe-
uux ua6rrcgaeMblx Ho-crpyrryp c BbIqlIcJIeHHbrMr,r B rloreHwaJrbHona upu6nnxeru{r [poeK-
Ul{flMlhpl{rloBux ruurfi. Iloeronay B 3aBI{cI,IMocr}r or roro, rarcofi xapar(Tep Hocr.rr gBorrlou,rfl
AO (nr6o npeo6ragaror npoueccbr,[p]rBoEffrur{e K r{3MeHenr,rrc p:r,u:ltbtBeKropa H1 ,tu6o -
K [oBopory ero), MeHfierca crelleHb coorBercrBr,rfl na6rrcgae*rux r,r BbrMcrreHrrbrx crpyKTyp.
B rex cryqasx, KorAa u AO gorrruxtlpyror [po[eccu ]r3MeHeHr4ff Arrr,rrrbr rerropa.F[ , Haru Me-
TOA He AaeT BOSMOXI{OCTI{ 3aKnIorMTb, IITO IIOJIe B BOJTOKHaX, COB[aBrrIUX C fipoeKUr,rffMn cE-
rIoBbIx nnnwit, rIoreHI[4aJIbHoe (n rux MoryT Teqb rbxu, o6ycuoBrleHHbre r,r3MeHeHr{eM ErII{-
HbI BeKTopa flf ). Ororaro ecJrLI a AO upeo6naAaK,r npoqeccbr [oBopora BeKTopa [o[eperrHo-
ro fioJlf,, To oHI{ cpa3y BblaBflflIor orrllrtllre BbrrucrreH[brx crpyr(Typ or Ha6nrogaeMbrx r,r o6na-
pyxxBaroT HturrsMe ToKoB.

Ha ourosari[rI coBnaEenrrfl B Kaprr,rHHofi rtrtocrcocur BorroKou c trpoeKr-u,rflMr crirroBbrx rrn-
Ht,tfi Mbr Ee]IaeM [peglofloxeur.re, qro oHr.t ]r B rrpocrpaucrBe coorBercrBypr gpyr apyry. [Ie-
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Pnc, l. Kapru npoeKur,fr Ha KaprrrHEyro nJlocKocrb cr{rroBbrx a}tl}fr MarHlrlHoro nofls, BbrtlHcrreHHoro
B florexqrra]rrHoM flpn6flrDr(euutno H2*ocraBn rouefi (ronxue nrtlrlfi co crpenKaMll), u uat6olee xapar<-
Tepubrx Ho-nonorox (uynxtrpurte rrctrul)
IIIrpuxoBbIMr nHrrHaMr{ oTMGleIIbr rpaHr{qDr cMerrbl 3Har<a npoAoJrbHoro nom, Xrpur'Ir"rH c[[orrrHbrMH
ttEItrrEMH o6oggaqerrbl rlf rtla
4 - 08.06.1969 r,,6 - 1 1.06.1968 r.

pexog or [poeKUr{fr Ha rurocKocrb K JrnHr,rflM B flpocrpancrBe [o3Bo]I]1r HaM olpeAennrb
[pocTpaHCTBeHHoe pao[oJroxeHr{e BoIIoKOH. Ha praC. 2 noxazau [pLIMep TaKOTO OTox,qeCTB'

neHHfl cr{rroBbrx Jlr,rHr,rfr u BoJroKoH. flo AaHgrru [flTlI A,Hefi Ha6nIoAeHXfr BOTIOKHa, OTOXAeCTB-

rreHHbre c 3aMr(HyrbrMr4 B rrpeEeJrax MarHr{TorpaMMbI crIIIoBbIMI4 ltt4nL4fri,lpr (47 Aonoron),
r.brffitlltw rro Bbrcore rpn crcreMbr [ereJlb. Halr6onee MHorolucneguafl rlacrb BorIoKoH pacflo-
:rlarutacb Ha Bbrcorax tro 30 000 KM HaL SorocQepofi. {ncro }Ix cocraBl{no rpl{MepHo 65% or
o6ulero tmcrta - 47 sonoroH. [Io-s[[ur"roMy, sro Har{funee BeposTHa.f, Bblcora 3ulerautrfl
Ha6flroAaeMbx Ho-crpyrryp. ,U,eftcrBurerlbno, KorAa ora AO uaxopuracb Ha nuM6e (4,06 u
16.06,1969 r.), ro B ee ueHrprubuofr qacru Ha6nroAarrlrcb npory6epauuu, coorBercrByloulle
srr{M Bbrcorarvr. Bropofi spyc BorloKos 6ul cocpeA,oroqeH B pafroHe Bblcor - 50 000 ru.
Hx gonx coorBercrBoBu;,a* 25% o6uero rmcra. CaMbre BbrcoKlte I{ MaJIorMcrIeHHbIe TIeTJILI

Aocrnriur{ Bbrcor oKorro 100000 KM r,r cocraBilfiJrr.rrpuueplrro l0% o6uero rucrla,3rI4 rpl{
Haufu[ee xapaKTepHble cIrcTeMbI IIeTerIb Blrtr]rbl u xa ptc,2,

flonoxeulrx ocHoBaHrlfr [ereJrb, oroxgecrBrrenHbrx c Ho-crpyrrypalw{, 6tulrl cofiocraBrle-
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Prc.2, IlpocrpaHcrBelrgoe pacfloroxentl€ c[rroB6D( ,IrtIIfr Marrrrxoro noJrf,, BrrrrucJrexuoro B rroreHrlr{-
arrhxoM flpr6ruDreutu{, n otor(AecrBrreHuBD( c HrrMu Ho-Borroxon 09.06.1969 r,
o6ogEas€Brrz re x€,.qro rra prc. I

HbI c Berlltttr{Hof Ha6rlloEaeMoro floneperrHoro norrfi n Soroc$epe I[ . Pesynlrarbr [p?rBeEe-
HDI Ha pnc, 3. hrcyuor rloKasbrBaeT, rflo o6a KoHUa neTerrb uMeroT [p[rMepHo oEUHaKoBoe
pac[pegerleHue no BeJI[rquHe noflepeqHoro rrorrfl c r!@Kcr.rrvryMoM B [peEerro( 500-700 Ic.
Pacnpegenerura g;rx 8.06.1969 r. orlau,mrorcr or pacnpegenem.ti wn 9-12,06,1969 r,
B OCHOBHOM OTHOCHTeJIbHbTM yBeJIr{qeHr{eM tMfia OryqaeB B O6flacTu cna6rx nolefi
(< 500 Ic). 3ro o6ycnoBneno cMerrleHueM 3orrbr coorBercrBt4s. Ha6[roAaeMbrx u BbFrr{c]reH-
HbIx cryyKryp na nepuQepmo AO, r.e. s o6nacrb cra6rrx nonefi. Kar l"or Br{AuM, B rlerroM no
BceM EIIffM ocHoBaH[a rlererlb, oroxEecrBJreHHbrx c BorrorHaMu, flprlxoEffTc.fi ua o6nacrr ne
oqeHb cI{JIbHbIx nolleperlHblx uoJleft or 250 go 1000 Ic. Hrgrue u KoporKr{e nernu (nepnrni
apyc) ourocrrcrl B ocHoBHoM K MecraM cra6rrx nonefr. Bropofi frpyc - rrraBHbrM o6pasou
rIerrII{ I{3 rIoJIyreHI{, rAe rloflepellxoe ttorte HeHaMHoro cl{nbnee [pogonbHoro. Cal,rrre BbIcoKIre
uerrm (rpernero xpyca) omrparorctr Ha re Mecra a Soroc$epe, rEe rronr AoBorrbuo clrrrbHbre,
lr rrpoAorrbHoe rroJre npeBocxol[rT rro[epelrHoe.

llonoxeru.rR ocrrosaHnfi cluroBbrx ntlarlzrfi, oroxAecrBrrenrrbD( c Ho-crpyrcryparua (106 nn-
nuft), 6nrm u3yqeHbl B saBl'tcl{MocflI or BeJIlr.MHrT r{ suaKa Soroc$epnoro roKa. Pesyntrarrr
IIplIBe[eHbI Ha plrc. 4. Mrt ou4rtvt, IIIO IIOAABIIf,IoTUee 6onrmurcrso ocHoBaHr{fi neTerrb rrprrxo-
IE{Tcf, Ha o6nacrs r$orocseprorx roKoB go 10 000 A/rrra2. Cnegyer orMerrrrb, qro ruroruocrb
roKoB B orgerlbxbD( Mecrax AO rroxer Aocrrlfarb 20 000 - 40 000 Alxulf. O6a pacnpegene-
Hlrfi [oKa3brBaror, qTo Eonf ocHoBaHufi nerenr B MecTil( c ToKoM, HarrpaBneIIHbIM BBepx,
6olrue, qeM B Mecro( c roKoM, Ha[paBrIeHHbrM srfl{g. 3ro [oKa He HaxoEI{T odrxcneruax.

Kar otneqanocb Bblrue, cau $arr coBrrageurtfi opfieuraqu[ BorroKoH c [poeKII]rffMI{ lro-
TeHIs{arIbHbIx cErIoBbIx nuwuit eule He Eaer Hr,rKaKr{:x ocxonannfi cqr{TarD [orre B BorroKHax
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Pnc,3, PacnpeqerleHle octroDlturd otor(AecrBJIeHHbD( c BorroKHaM[ crJroBLD( nruud uarnrnuoro ttotta,
BEFIucrIeIIHoro B rloreHqllarlbHou npu6mu<erur{, B 3aBxcuMocru or BerIIBtuHbI na6rnogaeruoro r$otoceep-
Horo [onepsrxoro nonx I/1
4- 08.06.1969 t,, 6- 09-!2.06.1969r.
cuaonura.s nt,trtns. - Arrr Mocr EbrxoAr ct{JroEED( nrufld n+nog SorocSopu; N = 29 (a) u N = sa @) irrytrKrrqrsar - Ans Mecr axoga nrurlui a eoroc{epy; N = 2l (a) u N = 49 <6)

Prc.4' PacnpeAeneEue ocHoBaHr.fr oroxAecrBneuxrrx c BorroKHaMg cIrJroBbD( ,trctufi MaflIrruoro rroJlr,
BbrqucrelrHoro B rIoteHqIBJIBHoM rIpI{6nIEKeHur{, no BeJrllrlmre llflorHocrfi ,IoKaJrLI{Lx r[oroc$epnro<
roxos 08-12.06.1969r.
O6oflrm€Gu{t re xe, gro H8 pfic. 3

rIoreHIpIaJIbHbIM. B ST1IX rrerrlff( Moryr rerrb roKr{, Ho oHu orrpeAeflflIorc.fl Ee$opMauuefi Ko-
poHaJrbHbrx Tpy6oK BEorrb ux oprreHTar[ru. B rarnx cnyrraf,x EIf oKorrqarerrbHoro 3aKrrroqe_
rutf, Heo6xoIE{Mo rlpoBecrl{ @[ocraB]renr{e rtonoxeHr{fi ocHoBaur.rfi [ereJrb co crpyrsypoft il
HalpaBJreHr{eM rroKaJrbrrbrx $oroc$eprmx roKoB.

C srofi uerlblo EII.E 3aMKHyrbIx Ilerenb (47 nerenr) 6ulo paccrraorpeuo HarrpaBrreur{e Jro-
KlurbHoro Qoroc$epxoro roKa B I{x ocuoBauu.fix. C xoporuefi roqnocrrro up}rMepHo y 11o11o-
BI{HbI [erenb o6a ocHoBaH[f, rtprc(oAxTcff Ha o6nacrlr c roKaMu olu{rraKoBoro Ha[paBrreHrs,
a y BroPofi [orloBuubr - Ha o6rlacrlt c roKaMu Bcrpewftrx nanpaanerufi. Te uernu, o]cno"a"rn"
KOTOpbD( paclloflaralorcff B MeCTaX C OIg{HaKOBbrM HarrpaBrreEr{eM roKa, cKopee Bcero co.
OTBETCItsYIOT CTPYICTYPE IIOTEHI$OIIHOTO UOIIff, A ECIfl4 B HlD( IT TEKYT TOKII, TO OH}I OIA6O
cBE3:lHbI c $orocSeprrurar. .Eaxe eorl{ oTa He3HaruTerlbHafl rlacrb BorroKoH coorBercrByer
rloreHl$aJrbHofi crpyxrype, ro B IIeJIoM MarutarHoe rrone B r(opone He arrffercff rrorenrula]rb-
HbIM: IIoEaBJIffTIIIee 6onruuncrao Ho-crpyrryp opr{exrupoBaHbr notr sHarMTeJrbHbrM yrnoM
K rIpoeKIIlIflM cI{rIoBbIx I/l.nllitfi rIoJr.E, BbFMcrIeHHoro B [orenlplanruoru upu6n]Ixeguu
(pr'rc. 1, a, 6). Snawtr, B BoJIoKHD( TeKyr roKlr, Koropbre cBrr3aHbr c Sorocsepnrm.r. Oro
3aKrIIoqeHI{e rIoATBepXAAercff HarrruMr{ [pexH]rMr.r BbrBoEaMu o roM, trro crpyr(rypbr roKoB,
BbFrucrreHHb_D(-IIo opueHTaqrM Ha-BOlOKOHerI, Heruoxo @orBercrBynr crpyr(Type r$oroc6ep-
uoro rora [18].

_ 
Cymaapnaa BeJIIflIIiHa JIoKtuIbHbD( roKoB, -rlporer(arouax B oAI{oM HarrpaBneguu n {oro-

cQepe amx AO, renr.rra r{ Eocrlrraer -2,3 .l0l 
',A. HsMeHeHHff ee oro 4rf, Ko IE{rc B npouec-

ce gBoJIIoIff[ o6eux AO [pI{BeAeIIbI a [16] . Toru @cpeEorotreHbr B or,qerrbnbD( )rcryrax, Be-
JII{.rrrHa roKa B r(oropbrx couracHo xa6nrogerulxM Moxer Aocrlrrarb 1 . l0r 1 A [19] .

Barcrylo uH0opMaryrm o crpyl(rype MarHr{rHbD( (roxoaux) rrererrb Eaer raroft [apaMerp,rar rosQSrqueHT caMoullEyl(urtlr, Koropbrfi xanaercx, B c)flrlnocrr{, rraepoft ru"r*rr,o"o ,ro-
rI.E roKa. O4raro oueHKa BeTIFILIIrI ero EIIrr oTEerrbHoft roxoaofi rrerrrrr EaJreKo He oEIogHarI.
Ha BcJIeEcTBI{e roro, rITo crpyr$ypa rroKaJrbHbrx roros 6onee MeJrKoMacrura6Ha, ueu crpyr(.
8. 3aK. 812 1r3
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Typa rroJlfl. Brrgenus arreMexT ToKa, Mbr He B cocrotrr]rr{ oArro3Harlno BrIAeJII{Tr ero MarHIrr-

Hoe nofle. ,IIx raxAoro xoJrMa rrrrorHocrrr roKa B rlpeAenax ero nnoUaAI(I,I s76 Mbr o[peAenff-
]I]r [OJIHbIfi tOrc lr,y I{ BeAIfMHy SHeprril IIOIIepeItrtOrO MarH]rTHOrO noIl.f, B cIIOe BbICOTOfi B

I
eglrrr,trly Errr{Hbr (^ I nlds) na rofi xe ErouIaAKe. [Io srru 3HaqeHI{EM EaHHbIx r Soro-

6zr s7s

or[epe rvru npoBeJrr.r oueHr(y rooQt|uqileHra caMo]rnpyl(q]I[ eAIHLIIIbI ATILIHrI IIerrIH c roKoM
Ha ocHoBalrlrr,t arrpaxeuux [19]

1

Lllfl=(c'= t NI2tu)l(4r I2),lv
lrnr B EoBorrrno rpy6otvt npr6ruxenuu

L11llx(3 ! plft ds)l(4n 12,,p),
J/c

r4e I - ArIr.rHa rlernl{, &r- MarH}ITHaff npoul{uaeMocrb.
Tar rar pasMepbr xorrMoB ToKa HeBerruKr{ r{ Ha I{x rulolualllr F/ r t4iz vieufliorcfl He3HarM'

TerIbHo, To

! NIfislI,,k
,tk

He rITo Epyroe, rax o6parnaa BeJIrrMHa r(BaApara crerreHl{ ToKoBocrI,I MaTIII{Tfioro rIoJIfl
jrffynpwegeuH:rff r{aMr,r B [10] . CorracHo pe3ylrbrarar"r [10] ,-crereHb roKoBocrl4 cra6rx
uonefi (f[= 100 + 400 fc) cocraBrfler 10-ll Ai (rr"r' .Ic), a nsIfl.,ct'ulbsrtx ronefi
(flr >'1000 Ic) ona rpr.rMepno t 2 paea Meubrue: 5-6 Al(r.*' . fc).IIo srr{M 3HarreuuflM

r*gr*, vrO rOsSQr,rUI{eHT CaMoI,IHAyI(ryII4 eAI4HI{IIbI EIII,IHbI rOroSofi nernuLrr'flx 0,1

Wn cna1nx norefi u L1rflxO,4 AIIfl cI{IIbHbIx H1, Tax uro roe$$uql{eHr caMo}IHEyI(Uru{

eglrgr{ubr AIrr{Hbr rorosoi rlerrrn c c[JrbubrM rrorleM [pI,IMepHo a 4 paoa BbI[Ie no cpaBxelfl{Io

c roxosofi netrefi co cra6rrna [orleM.
KosQ$uq{eHr caMor{Hgyr(ur{t{ saBr.rcrrr roJrbKo or reoMerpllqecxofi xon$rrypaqnu npo'

BoAI{uKa, ecnr [poBoErrr.IK oruropogen. B npomanoM crlflae oH 3aBl{cur rarxe or coorHo'
r11egr{tr eler(TpoupoBoAHocrn orgerrbubrx orleMeHroB odrepra fipoBotrHtlKa [19]. Tor $arr,
qro Ha ocgoBapnr{ [poBeEeHHbrx oueHoK roeQ$uuueur caMoI{HAyKIII'Iu rrorrytll4rlcfl pa3IIbIM B

Mecrax currbHbrx n cna6rrx noreft, osHaqaer, qro B cpeAHeM B Hltx nu6o rourfurypalllltr ToKo'
Bbrx uererrb pasmafl., nn6o creueHl Heog,Hopogrrocrlr grleKTpo[PoBoErocfl,I IuIa3MbI rlererlb He'

oMHaKoBa. Ecnu cnpaaegpuao [ocrreEHee, To, Bo3MoxHo, B Mecrrlx c cI4JrbIrbIM nollepeq'
HbrM MarHI{TIrbIM [oi]eM SJIer(Tpo[poBoEHo crb IrJIa3MbI 6onee ognopo gua.

Ecnu ynogo6r.rrb cr{creMy rroKiurbHbrx $orocSeprrrx roKoB scei AO oAHoMy crrrloumoMy

rOry /r,.paAHOMy CyMMe IIOKaJI6H6IX TOKOB OEI{oIo 3HaKa, u [o KapTaM na6nroEaeuOrO nO'
1

fieperruoro rroJrfl Bbrrucrrr{rb BeJrr{rMHy Wat=;l 4 dsno @orsercrryrouefi 3HaKy roKa

rpr1oruaAu, To MoxHo raftrr neroropoe cperxee 3HaqeHI{e roe$$rIryeura caMonHAyr(4'1}t

(L11ll),xapaxrepuoe g;ua AO B ueJroM. [Io gaunun na6nrcgenuft AO 8-14.06.1969 r. no ro'
Ky, HanpaBJreHHoMy BBepx r orgerrbno - BHII3, Atrll)v.ettstrocb B rlpeEerlax or 0,35 go

0,65, a ipe4nee 3narreHr.re cocraBr{Ilo 0,48. .[4x AO 21,-26,10.1968 r. <Lrrfi), 6ruo 3aKrIIo'

rreHo B npeAerr{x 0,28 u0,79 npu. cpeErreM 3HarIeHIlr.I ero 0,46, 3ru gxaqerulr oKa3aJII'Icb Hec'

KoJIbKo BbIIue, rIeM BbMcrreHHbre tto JroKzurbnbrM grIeMeHTaM rora (no cre[eHI,I roxoaocru) '
Mtr augnu, rrro BeJIr,trMHa roe$$queHTa caMol,IHfyKquu eMHI{ubI A;II{HbI rorosofi netnu

oKa3aJracb AoBorrbHo ualoft Kar( AJrtr sc€fi AO B uerloM, TaK u B cpeAHeM AJIff orEenbHoro

3]IEMEHTA TOKA.

llgtrenegre oTo Alrfl Ko Arrrc BerrrrMHbl WHt- gHeprlln na6nrcAaenaoro no[epeqHoro IIOJI8

B eg14gilqHoM cloe scefi arruauofi o6nacru - rroKa3blBaer cBff3b c rt3MeHeHuetrt a uefr cyvt'

MapHoro toxa lr,,Eaunne xa6rrcAenuft no o6euu AO lerru xa o6ruyto 3aBI'IcI{Mocrb, K-o19-

pyro Mbr zlurpoKcr.rMr,rpoBzlru nrnefinofi (prc. 5). Koe$Sr.rUueHr Koppeflful'Iu r = 0,9t,
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Pnc,5, 3asucrrMoclb gHeprru{ nolepeqHoro Maru!{rHoro
nont a QotocQepe lil n1B crroe Torlquuofi I crr,r o{ Berrnrrr-
Hbr cyMMapnorotora I,
Toqxansr HaBoceHbr Aa[Hbre AO 08-14,06.1969 t., r<pocrH-
r<6Mr{ - AO 2 l- 26. 10. 1968 r.

Oguaxo He lrcKrrroqegor rITo Arrtr KaxAofi AO rnae-
eTcff cBofl saBI,rcLIMOCTb, 3ra CStgr yKa3brBaeT Ha
To, rITo no rpafiHeft Mepe 3narrr.rreJrbHafl qacrb Ooro-
cSepnoro [o[eperrHoro nonfl ofipeEerrffeTca ToKa-
Mr{, KoTopbre Ter(yT B QorocQepe, .I[eficraurelruo,
ec[I,I 6br ToJIbKo MaJraff qacTb [olepeqHoro [orrff
6rrla cssgaHa c QorocSepHbrM roKoM, To r,r3MeHe-
Er.ra ee ua soue o6uero norr 6rrnr 6rr negaurernrr
H He [oKa3aJr[ 6rr cassr c r,r3MeHeHr,rflrr,rr.r $orocsep-
HbIX TOKOB.

Ecnu Eotrycrl4Tb, rITo cyMMapHrrfi roranrnufr
rox I , or scefi AO paaHouepHo paclpeAeJreH tro
ulr[[HEpy cerIeHI,IeM, 9KBIIBaJIeHTHbTM IInOuar]I To-
Ka EaHHOTO HarrpaBrreHr{8 a AO, ro 3Heprr.r8 sToro
ToKa Ha eIr{Hr{rly Errr{Hbr uHJInE[pa B cpeEHeM paBBa
10,4-. rcz 3 opr/cr',r s AO 8-14.06J469.. r g,S .

. 1023 opr/cM B AO 2l-26,10.1968 r. Orcaganocr,
qro ona gra AO 8-14.06.1969 r. r 1,08 pa3a r.r [Irfl
AO 21-26.10.1968 r. u 1 ,1 1 pasa rpeBbrrrraer cpeg-
HIoIo 9Heprulo [oflepeqHoro MarHurlroro llonrl, BbrlMcrreHHoro IIo AaHrrbrM na6ruogerufi a Qo-
roc$epe. Tarru o6pa3oM, oneprfl.fi Ha6rrogaeMoro r $oroc$epe florepewroro norrff Aaxe
MeHbue MarHI{THoft sHeprnu roKa, paBHoMepHo pacnpegeJrenHoro rro I4{nr{HApy gKBnBaJreHT-
HOfi ruoulaAlr. B srou B r(aKofi-To Mepe Mbr Br{tru4M IIoETBepx(EeHne roro $arri, rrro cyulecr.
BeHHa.f, uacrn $orocQepHoro noleperlHoro nons AO onpegerrflercx $orocsepmrMr{ roKaMr{.

3auac eneprltn, 3aKrlloqeHHofi B MaTHTITHoM rroJre rroKaJrbxbrx roKoB, I{cKrrrotmTeJrbHo Be-
JrI{K, KaK MbI BI{Ar{M, r{ BnorrHe EocraroqeH, .rro6rt o6ecneruTb oHeproBblEerleHr.re caMofi
MOUIHOfi BCIIbIIIIKI{.

3axrnoqerure

Htar, Ho.roJIoKoI{HbIe crpyl(Typbl B noEaBJIrx)IIIeM 6ollbutrficTBe crr)ruaeB no caoeft
opreHTarlru{ He coBrraAaloT c rrpoeKwaMr,r Ha r(apTr{HHyro rurocKocTb cr{JroBbrx nururft uar.
HI{THoro IIoJIf,, BbIrMcrIeHHoro B rloreuquaJrrnou npr6nuxeuurr. HecosuaAegae o6ycloBleHo
mo6anDHblMtt BI'rxpeBbIMI{ EBrDKeHnflrir}I mr&rMbr s AO u roBopur o roM, rrro Ha Bbrcorax pac-
roroxeEu.fl Ho-crpyrryp (r nepxxefi xpor*loc$epe r rprurerapuefi r uefi rcopone) reryr
srreKTpr{qecKr{e ToK}r.

Te nelnrorue BorIoKHa, r(oropble oroxgecrBrlellbr c ouroBbrvrn lfiarr4fl'vtn, o6uapylc.ur6
Yq{rye rpexbnpycHofi cucreutt nereJrb c xaparcepnbrMu BbrcoraMr{ Eo 30 000, S0 OOO u
100 000 r(M HaA SotocQepofi. llx ,ucno Meuffercfl B rrpoqecce oBorrrcuur AO. Ono Haufunb.
Ilree rorAa, KorAa B AO npeo6raEalor rlpoUeccbr, o[peAerrflrouue roK r{3MeHeHr{eM Arrurrbr
Belcropa [ollepellHoro uolx (nerenluble crpyKryprrgeSoprvrupyrorcfl BAorrbru( oprenraWn).
Ees gouonrulrerlbnbrx r{ccrreEoBau[fi Hesosl,torGo 3aKJrlormrb, rfro B Htrx Her greKTp[qecKD(
TOKOB.

3uawtrennuax rlo Haup.sxeHHocr[ uacrr Qorocsepnoro rrorrepelrnoro florrf, B axurauofi
o6nacra o6ycnoanexa grrer(Tpr{llecKr{Ml{ ToKaMu, Koropbre reryr r 6oroc0epe.

KoeQ0ruueHr caMol{Hrorl(u[Ir eEuHuIIbr EIrr{Hbr roroaofi nrrnn cocrarnaer 0,1-0,4,
BenutlnHa ero 6orlure raM, rEe Bbrrue HarrpfixeHuocrb rlo[eperruoro nonx. Tarofi uarnrfi ro-
sOOllII}IeHr caMoI{HAyI(ryI[ cKopee Bcero Moxer r{Merb [poBotrr[rK rr{rra ra6ena. B erou
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$yqae 3a3op Mexny 3oHaMr{ BcTpeffioro HalpaBIIeHr.Ifl ToKoB cocTaBnseT -0,05 oT BHeIITHe-

ro paAr{yca rIJra3MeHHoro uunr{Hgpa Ka6eJrf, B Mecrax cla6blx rIoJIefi u -0,22 or BHelrtr{ero

pa$tryca B Mecrax culrbublx nouefr. He [crruoqeHo raKxe, rITo pa3rll{tme o renuuuue roo0-
Quryrexra caMorlHAyr(ulrlr B clrrrbnbrx n cra6rrx noJlflx o6ycnosreno reM, qro MarHI{THafl

[poH[uaeMocTb ruIa3MbI tr' BbIIile B TeX MeCTaX, rIe flOnepewloe nole cu,rlbHee.

3anac elreprul{, 3aKrlrcqeHnofi s MarHnrHoM rrole rloKturbHblx roKoB, I{cKrIIoqureJIbHo Be-

JrLIK I,r AocrarotreH, qro6br o6ecnermrr 3HeproBbrtreJlenue catrofr MouIHofi BcrIbIIrIKI4.

llprxocr,ru 6rarogapuocu H.lI. IlleaxrrHofi 3a troMotub B no4roroBKe pl{cyHl(oB.

Hox6pr 1988 r.

IINTEPATYPA

!; Ceeepuotit A.E, | | l(ss, Kpruvr. acrpoQua. o6cepratopuu. 1 965. T. 33, C. 34-79,
2. Kozoe B.A. ll Tav. xe. 1970. T.4l-42. C. 67-88.
3. Krieger A.5., Chase R.C., Gerassimenko M., Kahler S.l4t., Timothy A.F., Vaiana G.S. // Solar Gamma-X-,

and ELIV Radiat : Proc. IAU Symp. N 68. Dodrecht; Boston, 197 5. P. 103.
4.Poletto G., Vaiana G.S.,hmbeck M.V., Krieger A.5., Timothy A.F. ll Solar Phys. 1975.YoL44.

P. 83-99.
5. Elwert G., Miller K., Thiir L., Balz P. ll lbid, 1982. Vol. 75. P.205-227 .

6. Ste,,vart R.7., Vorpahl J. ll lbid. 1977. Vol.55. P. 111-120.
7. Velusamy 7., Kundu M.R. // Radio Phys. Sun: Proc. IAU Symp. N 86, College Park (Md.), 1979. Dord-

recht etc.,19E0. P. 105-107.
8. Schmaht E.J., Kundu M.R., Strong K.7., Bentley R.D., Stnith t.B. (Jr.), Krall K.R. // SolarPhvs. 1982.

Vol. 80. P.233-249.
9, feno$peilx 1,6, ll fiunaur{Ka roKoBED( croeB r.r @nsura conneqHofi aKTI{BHocrl,I. Prara: 3uuarrre, 1982.

c. Ll6-124.
'!.0, Aflpaueaxo B,I!,, lonacnrc C,II,, Oeupo M,E, ll ltgr., Kpurrn. acrpoQua. o6cepaatopnu. 1988. T. 78.

c.151-170.
lL. Raauax B. ll Conne,t, AaHHbIe. 1978. Ns 12. C,69-'16,
12, Kaauax B. // [Iea. Kpnr"r. acrpoQlr3. o6cepratoprur. 19'77. T. 57, C. 122-132,
13. Kuuau E. // Tarvr xe. 1979. T. 60. C. tl4-127.
14, Adpouexrco B.II,,lonacnx C.H. ll Tavr xe. 1987. T.'16. C. 147-168.
L5, Adpouexxo B.II. ll Conneq, AaHHbre. 1986. Ne 8, C. 83-89.
L6, Adpouexrco B.lI., lonacarc C.H, ll l4zr. Kpurvr. acrpo@lrs. o6cepnatopura. 1988. T. 80. C. 89-97.
17, A6pauenrco 8.H., fonacnrc C.il., Oeupo M.E. ll Tana xe. 1989. T. 81.
18. Afipauexrco B.H.,lonacnx C.H., Oeupo M.E. ll Tav. xe. 1988. T. 80. C' 97-106'
19. Tauu H.E. Oanosst reopr4r{ erleKrpnqecrBa. M.; JI.: foctexteoperugxar, 1949,627 c.

v\K s27.7 sl98

O XAPAKTEPE IBI,IXEHI4ft BEUECTBA
BtrOJIb HEKOTOPbIX XPOMOCOEPHbIX BOJIOKOHEII

JLI. Kapraruoaa

B pxge xporroc$epnux BorroKoHerl coeEr.rltrx,qm< IUITHa, nopEl unu Qnoxxynrr c MarHI{THbIM IroJIeM

flporuBorronoxHbD( IloffIpHocreft, a rarxe flpul{aAnexaqrD( cBpexnonyreH[ Irf,TeH' u3Meprnr{cB ,rfleBble
cKopocrrr no nrutuu Ha. floxa3aHo, uto:

1. llccneEywrre BoJroKoHUa rBJrf,rorc, apoqHbrMlr crpyKTypaMl{, TaK KaK s HID( Ha6moAaercfi B ocHoB-

HoM ABa Br{fa EBrD(eHI{t: 1) onycxaurre BerllecrBa [oqrl{ no rcefi gnrme Bo]IoKoHqa, KpoMe He6onbuoro

1nracrr<a oKoJro ero cepegltrrbr, rEe flpoltcxogrrr rro,q6eM co cKopocrLlo l-6 xu/c. Crcopoctr onycxaHl4t
nJraBHo pacrcr or qeurparrroft qacrr{ BorroKot{ua K ero KoHuaM, rEe [ocr]Iraer 10-60 ru/c; 2) nepe'
TeKaHr{e BerqecrBa or oEHoro BorloKoHqa K ApyroMy co cKopocrblo 10-60 xrvr/c.

2. I4Merotcs yKa3aHus Ha To, qTo cKopocTb onycKaHl{ff BeIrIecTBa Ha KoHIIax BoJIoKoHeU il3MeH.f,eTcf,

co BpeMeH€nl crtr{xpoHHo u n nporran@a3e lro o'rHorueHl{Io K cKopocrll nogr"eMa B }D( cepe[HHe. Bo rpeux
BCIIBIITIKT{ BO3MO(HO yC}UIrBaCICf nO[6eM BeIqeCTBa B CepeEl{}re BorIoKoHIIa, a cKopocTE oflycKaHrfi
Ha KOHUaX yM eHbr[aetct.
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ON TI{E MOTIONS IN SOME CHROMOSPHERIC FIBRILS, by L.G. Kartashova. Theline-of-sight
velocities in the Ho line in some fibrilg connecting the spots, pores and flocculies with magnetic fields of
opposite polarities and in some srperpenumbra fibrilshave been meagrred. It is strown, that:

l. lnvestigated fibrils are arch structures, because mainly two types of their motions are observed they
are as follows: l) the matter is descending all over the fibril, except for small section on the top, where gas
is ascending with velocity 1-6 km/sec. The descending gas velocity is growing snoothly from the top of
the fibril to its endg where it reaches 10-60 km/sec; 2) the gas flows from one end of ttre fibril to the
other with the velocity 10-60 km/sec.

2. The descending gas velocity is being changed on fte both ends of fibrils simultaneously. At the flare
development the gas ascending velocity toward the top of fibril isgrowing, but the gas descending velocity
on the both ends of fibril is decreasing.

Eomruoe 3HaqeH[e Anff Or,Igr,rKr,r Comrua fipe.EcraBJrf,er r.r3f{eHHe tlpoueccoB, rrpol,IcxoAfl-
ullf,x B IIererIbIIbIx crpyKTypax aKrHBHofi o6[acrH, a raKxe BbrflcHeHr{e ponr{ 3Tro( o6pa3oBa-
Hufr B pa3Brrruu HecraUlroHaprrbrx npoUeccos. B AaHuofi crarbe 3arpoxyra [po6neMa ABTDKe-
HLIfi BeulecrBa B xpoMocQepurrx BorIoKoHrIrx. B uactonuqee BpeMfl Aocraroqno Muoro
I{3BecrHo o xapaKrepe EBLDKeHI.Tfi BerrlecrBa B srr.D( o6pa3oBaHr.rflx Il-9] . Oanaro florrr]r
Her EsrarlbHblx crleKTparlbHblx Ha6lIIoAelIIIfr JlyqeBbrx cKopocrefi Btronb qorroKoHeU pa3nw-
HbIx rI{[oB I,I B oco6eHHocr]I I,3MeHeHurt yrw, cropocrefr co apeueieru r4BcBfi3Hco Bcrrbrrrr-
rauu. HnNe rrpr.rBo[Ercfl pe3yrrbraTbr trccrreAoBaHrxl raKoro poAa.

O6t,errorvr lt:yleuufl .fiBJIflrcTcE Ha[6onee qerKl{e reMHbre BoJIoKoHua gryx ruuoa (crra.
prc. l, a-e): l) coeAlmfftorqne MexAy co6o[ rvrenxue rrffrua, rropbr r{nr.rflpKr{e KoMuaKrHbre

$noxrynu B MecTix pa3BI,IBarcrrIID(cfl MarulrrHbrx rroroKoB; raKue BorroKourra flpegcraB-
nsrcr co6ofi HrrreBrqubre o6pa3oBagr4f,, r{Mero[Iue, corracHo [1, l0], Ha3BaHr{a threads
uilil arc fflaments; 2) eonoronqa rlrfla fibrils, BxoAEuIue B cocraB cBepxlonyresu, l7l
Kpyrrllbrx [aren [1, l0]. OgHr,[\a KoHuoM 3rr,r BoJroKoHrIa lp].rMbrKaror K [;rHaM, agpyrofi
KoHerI paclloflaraqlcfl B orHocr{reJrbHo HeBo3MyuIeHHbrx yqacrKax xpoMocoepbr, He cBff3aH-
Hbrx c flopaMu llnu Snorry[aMr,r.

1. Ha6ruouenufl u o6pa60rKa

Ha6ruoAerurs BorloKoHeu 6arnu upoaegeHbr Ha BHe3aMeHHoM xoponorpa$e (KI-2) Kprrur-
cKofr acrpo$x3ruecKoft o6cepnaropur,r B r.[oue-r{rcne 1988 r. .(uarraerp r.r3o6paxenr.tfl Coluua
Ha uleJru cnercrporpaSa cocraBrIf,JII,I 180 rvrrvr, CnercrporparvrMbr B o6rracrvr ilr4li&ryt Ho cuuvra-
rrr,rcb Ha aopoQorouneHKy "I,I3o[anxporvr-17" c. glrcuep.craeft 1,73 wru 3,00 rtrvr/A [prr uJr.rprure
LI Bbrcore B)(oAHofi rqenlr cleKrporpaSa 0,8" u 100" coornercrBenHo. OgHonpirueHHb co
crleKrpoM QotorpaSrpoBilrlocb LI3o6paxeHr.re Cornrqa Ha qeJru crreKrporpa$a qepe3 Ho I,IIO.

flyreur lrepeMeuleHlltr I,I3o6paxeHr{s Comrqa BorroKoHrla cKaHr,rpoBaJrncb flolrepeK u1enu
cuerrporpaQa, Ilpr.r gro.M cHr,rMaJrHcb_ crreKTporpaMMbr no scefr EJrr.rHe BonoKoHeU c [po-
MexyrKoM nplrMepuo 5", a ltrrorga 3" wtlt 10". Kaxgas raKafl cepun c[eKTporpaMM BKJrro-
qaJla B ce6fl or 3-5 go 20 cuexrporpaMM B 3aBr,rcr{Mocrr{ or Arrr,rHbr BorroKouUa. B ueroro-
pblx crryqaflx yEiurocb cAerlarb go 20 cepwit cleKrporpaMM oAHoro r.r roro xe o6pa3oBaHr,rfi
c I'Il{repBarlorr4 s 2-5 MIiH MexAy ul.rpfl.r. Ha6rrcEali,ilcb BoJroKoHUa, pacflonoxeHHbre KaK
B6[r,r3u ueHrpa Er{cKa, raK r,r oKoJro ero Kpar (0 = 10-70'), Heroropue crreKrpbr cH}rMa-
rrl,Icb Bo BpeMa BCIIbIIUeK.

Bueyamuufi flpocMorp c[eKrporpaMM 50 BortoKoHerl pa3nr{qHbrx pa3MepoB c Har,r6o[ee
BbI[i[ouII{MI{cff cKopocrflMl,I (10-80 rrrr/c), pacfloroxeHHbrx B pa3rrr{rrnbrx aKrr,rBubrx
o6fiacrf,x? roKa3aJI cJleAylouee, B gauuux o6pasoeanrax Bcrpe!{arorca HecKoJrbKo rr{floB
Ernrenufi BelrlecrBa orHocIIreJIbHo cocqAHlx WacrKoB HeBo3MyuleHuofr xporraocsepu.
.{,lr nonoxoHeu rrepBoro Tr,rna? pacloloxeHHbrx oKoJro ueHrpa gwcrca (0 = 5 + 25o) , xapaK-
repHo o[ycKaHI,Ie Beulecrsa Ha o6orD( KoHUax, flpu srorvr B cepeE[r{e BorroKoHUa cKopocrb
o6uquo 6nugrca K HyJIIo. .[nr uonorouer.I Broporo rrua rra6nrcgaercfl c[rrbHoe otrycKauge
Ha roM ero KoHrIe, rcoroprri flp]rMbrKaer K rrflrHy. Ha gpyrovr KoHqe cKopocrb 6nusxa K
Hylro rdflr{ orpr.ruarenbHan (r,e. npoficxog]il lroAb^eM BeulecrBa). .[la aonoroHeu, pacflo-
JroxeHHbrx AarreKo or rlenrpa gncra (0 = 30+70"), rcaxgufi cryrtair rpe6yer orAerrbHoro
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Pnc. l.a-e, flonoxerue [ccne[yeMbrx BorroKoHeq oruoc]rrenrHo rrrreH
Ll3paeMbre BorroKouqa yKa3aubr crpenr(aMr.r. OnoKKynbr B rrx ocHoBaHr{flx 3arurpuxoBzrHbr; Bcrrbnxxu
3atrepHexbl. Yraganrr Hanpsr(egHocru MarHr{Tr{oro rroJrs HeKoropbrx rrop H rrareE.
I r II - nyrvrepaItqr,rr AByx pasnmiHux BoJroKoHerI r ognoti axtnsHofi o6nacts

paccMorpelll{fl, Cne4yer orMerrrrb, qro 3a BpeMff ua6nrogeHufr (15-60 urur) sHax rryzueaofr
cKopocrr.I Ha KoHufi BonoKoneu o6rrqHo coxpaurrrcfl.

flnr geranruoro anarlu3a xapaKTepa cropocreft 6uno nu6pano BoceMb BonoKoner{ pa3-
JrI+IHbrx pa3MepoB? rlpeAcraBrrrrorqrc< o6a tu, Tfir.a E Bce [epequcJreHHbre Bbrrrre Brflbr EBr,DKe-
urfi reulecraa B 3rrrD( o6pasoranuxx (cna, plrc. I, a-e).llpogouutrfi pa3Mep BorroKonerl
panen 15-80", a uolepe,tal,;rir 2-6". floroNenue rccneAyeMbrx xponrocQepnux geraaefi
oruocmerlbHo rrlreH [oKa3auo Ha pr{c, l,a-e..{na uororonqa (prc. 1,a,6) paclofiarafl]rcb
B pa3nrflubrx aKrlrBHbrx o6nacrsx, Ocralrurre xe (puc. l,e-e) npurragfiexaJrra o4Hoft r
roft xe arrusHofi o6racrlr B pa3JrlrtlHbre m{H ee cyulecrBoBaHr,rfi.

.[nx raxgoro BonoKoHqa 6uru IBMepeHbr JryqeBbre cKopocrlI B rlvrur4 Ho xorn 6rr no
oguofr cepl,tlr crreKTporpaMM, cHflrbrxtro scei ero Enrane or o4uoro Kouua Ao [pyroro, IIpo-
ueAypa o4pe[erreur,rfl rr]^reBbrx crcopocrefi [pr4MepHo raKafl xe? qro flpr,rMeHarracb HaMr.r

paree Il l], Benr+rr.ma nyqesoi cKopocrrr ]r3Mepffnacb orHocr{reflbno 6rusnexaqei uerosuy-
rqenuoi xporr,roc@epu. flo raxAoi cuexrporpaMMe crpor{rcfl KoHryp twvru Ho 4rr ooro-
KoHua r.r gJrfi HeBo3Myulennofi xponaocQepu, Oorouerpl,trr flpoBogr,rflacb Ha vruxpo$oro-
Merpe r,rlrreuc[suocrefi Ha 6ase nrurpo3BM "l4crpa-1256" 1121. Cepegrna rrurrr Ho oupe-
Eerrflaacb rto H@KorrbKr,rM TotrKaM c rrraroM 0,03 uo rny6rule KoHTypa a o6racru ee flApa.
Toquocrr r,r3MepeHr{fl oruocureJIbHofr n}r,Iesofi cKopocrr,t cocraBrlflfla o6uquo t(0,1-{,6)
r.rHorAa 10,8 rvrlc B 3aBucuMocrr{ or cre[enr.r acr.rMMerp[qnocrr,r KoHrypa fiwrut4 Ho. Acurvr-

Merpr,rfl nt4ruyr 6rrna gauerua Jrr,[rrb s6nust,t KoHuoB BorroKoHeIL r[e c[Brrrr{ r,tftiLt:4B rrerloM
6ruu rarcNe nar6oree BeJrrdKr,r,

!nr. ptga ceprfi cuerrporpaMM oAHoro rr3 BoJIoKoHeu (cu. puc. 1,e (1)) usrtrepenua
JlygeBbrx cropocrefi 6rrnr npoaegeubr Blr3yarrburrrvr cuoco6oM Ha KoopEI{HarHo-LI3MepI,I-
rerlbuoM npn6ope MW-12, Toqnocrr oflpeAeneHr.rfi crcopocrefi B eroM clyqae paBHa
t(0,1-0,4) rcna/c,

Pesynrr amr lr:rvr epenrfi o6cyNgarorcx uror e,
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2' Xapaxrep fiytleBblx cxopocrefi B BorIoKoHIIax flepBoro rurla

Paccr"rorpm.r cuaqana cKopocrr,r B Tex BoJroKoHr{ax, Koropble JIexaJI}I 6nr:rco K ueuTpy

4ncra (0 = 10-25"), Tar, n BonoKoHuix 14,06 u02.07.1988 r. (cr"r' puc. 1, 6,e (I)) ua'
6rrcAaercs ogruraxonrti xapaKTep AsrDKeHrfi BeurecrBa (crr'r' prnc. 2; 3,a-e). Ha o6om
KoHqax yKa3aHHbrx BonoKoHerl flpoEcxoEl{r orD/cKaHI,Ie ra3a, Ha pllc. 3,4-6 cKopocrb

oflycKaHr,rfl Ha o6orD( KoHrIax upr.r6lrmluenrHo oAI,rIaKoBaupaBua Anfi pa3rII,IqHbIx MoMeH-

ToB BpeMeulr - 15+25 rrvr/c, B cryrae xe pr{c, 2 cxopocru Ha KoHqax BoJIoKoH{a He oAI,I-

.HaKoBbr r{ cocraBrrfiror 30 ll 20 rrrr f c. Betrwtwta cKopocrl,I olycKaHl,Is Ha KpI,IBbIx puc. 2 u 3
IIJTaBHO yMeHbIUaeTCff AO HyIIeBOTO 3HaqeHlltr OT KOHUOB BOIIOKOHIIa K ero IIeHTpy, Ha He-

6olrruovr ) racrKe (panuorvr -ll4 ot rcefi grrmrr), pacroJloxenHoNt n6rrasu cepe[uHbl
3Tr,1X BOJTOKOUeq, Ua6rmgaercrl rroAbeM co cKopocrblo He 6oree 4 rcttlc.

Onucanurrfi xapaKTep cropocrefr B BonoKoHr]ax o3Harlaer, uo-BLIAI{MoMy, qro 3ro apoqHble

o6pasoeaulrr (xorr arrrnxgaT oHl,r AoBonbHo nnocrurnru), B Koropblx BelrlecrBo creKar]T
or Beprrtr,rtrbr apKr{ K ee ocnoBaHr,rsrr. Car,ra apKa rrprr 3roM floAHr,rMaercfl BBepx. Xaparrep
vr Belt:?,c.:,Jf,a cropocrefi B [aHHr,rx BorloKoHuax corlacyercfl c pe3ynbraraM],r, [onyrIeHHbIMI.I
Epyueronr [1].

Ha pxc, 4,a npuaegeua Kpr.rBafl cropocrefr ArIff BorloKoHqa (cv. puc. 1,4),pacnonoxen-
noro 6rugro K Kparo gucxa (d =66"). IlyuenaacKopocrbHarlporr,rBonoroxHbrx KoHIIix
AaIIHOTO BOJTOKOHUa [MeeT pa3rrl{qHbre 3HaKr,r. cUesa 3HaKa CKopoCTI,l npoI{CXoL]IT IIpI,IMepHO

B ero cepegrrHe, Ha oguou H3 KoHqoB cKopocrb [ocrr.naer 60 ru/c no a6comorHofr serlrqll-
ue. Ha6nroAeHlrfl orHocflrcfl K MoMeHry Bc[buuKr{ 6anna 7n (puc, 1, e ) . Kpueyro ua puc. 4, a,
TaK xe KaK lra puc.2lr 3, uoxno rrHreprrperlrpoBarb KaK cneAcrBlre creKaHuff BerllecrBa
or Bepur,rHbr BorroKoHua K ero ocuoBaHuqru, Tarcoe o6:r,flcuen[e Bo3MoxHo no [ByM trp]tqu-
nanr: l) BorIoKoHrIe pac[oroxeHo 6:rugrco K Kparc 4ucxa Coruqa, qpurleM fiexm rIpHMepHo
B[orrb ero palvryca (yron e Mex.4y HanpaBlreHueM ocr4 BonoKouua v paawyc-BeKropoM
panen 10o); 2) ua 6auNafrurei K ueurpy auaKa'cacrv BonoKoHua cKopocrb orpr{rrarerlbHaff,
a na 4pyrofi ero norloBr,rlre * rroloxrrreJrbHafl.

B AByx ApyrrD( BorloKoHuax (cu, pllc, l,e (I), a) paclonoxeHHblx Ha 3HaqI,rrerlbHbx
paccroflHr,rflx or qeurpa gwo<a (0 = 3l u 38"), crcopocrb raKxe MeHfier auar npu6lusu-
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Pxc. 2. Kpr,rnax Ir3MeHeHI,r, r$ IeBbrx cKopocrefi B,qoJIB BorroKouua I rnn 14.06,1988 r.
flo ocn a6cqucc orrroxfia ArrHHa BorroKostla B yrrroBbrx ceKyHgax. flo ocu opAHHar - 3HaqeHt{s nyvenofi
cKopocru n rcrr.r/c. S - ruuplrrra ulenu cneKTpotpa$a, m - TorrHocrb HaHeceHlrs rorreK no ocrl a6qacc.0 -
yrrroBoe paccToflHue BorroKoHrla oT qerrTpa AHcKa 
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Puc,3ra-e. Kpuaue rnMeHeHr{rr nyqesofi cKopocrr{ BAorrB BonoKouqa I tnna 02.07,1988 r. (I) gff ryex
MOMeHTOB BpeMeIrU
Ilogrroproryr MoMeHT BpeMeHH, coorBercrByroulnft scrnrruxe 6sffra,9t g.dan,3,u aoaorcoxqa.Ocrarrbrrbre
o6ognasenrna ae xer qro firao prc, 2

TerrbHo B rr( rreHTpamuofr qactu (Xmc,4,6,e), B grl,rx clyqaflx MoxHo rtpeguolroxrrb ror
xe xapaKTep EBIDKeHI4f, BeUIeCTBa, rITO Ir AIIf, BOTIOKOHUa, KpI{Bafl I{3MeHeHI{fl CXOpOCrefi

BEonb Koroporo rrpr.rBeAena Ha pr{c, 4ra, Tax KaK orpuuarerlbHrre 3Harlenrra rryqeBoft cKo'
pocru na6ruogarorcfl Ha 6rlorafiruto< K IIeHrpy EI,IcKa Kouuax BorloKoHeu (puc. 4r6,e),
<Dopvra rpurofi Ha plrc, 4, 6 ruoxer 6rrrb cneAcrBlreM r.rcKuDKarouero BrrtrfrHttfl reoMerpl{-
uecrcofr IIpoeKrlr{u.

3. )Gparcrep Jr) IeBbD( cropocrefi B BonoKoHIIax Broporo rurla

Peeynnrarrr r.BMepeHr.rfl cropocreft AJrff Tpo( BorloKouerrgToro TItrIa (crvr. puc. lrz QI),
d,e (II\) [pnBe4eHbr Ha pr{c, Sra-e, Bce rpu BorIoKoHIIa pacrloJrarzull{cb B6[u3u uexrpa
gucxa (0 = l0+ 24") u Bo Bco( crryqarx Ha KoHqa(? rrpr.rMbrKarourD( K nflrHy,ua6moAanocr
o[ycKzrHr{e BerrlecrBa (pnc. 5, a-e),8 [epBbrx AByx crrwaffx (prc, 5, a,6) ranwtwra cKopoc-
rr,r Ha grro( KoHrIax 3HaqrrreJrbno 6omute, qeM Ha[porflBorloJroxllblx, ]I Aocrlrraer 40 rrr/c.
c lEarrenuervr oT rrfiflIa cKopocTb onycKaHrrff [rIaBHo yMeHbruaeTcE tro Hy]IE BO BceX TpO(
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Puc,4ra'e, Kpurrre lt3Megenlrf, ,IyrIeBBD( cxopocrel BAoJTB BoJroKoqeq I tnru, pacloloxeHHrrx ga 6orn-
r[rD( yrnoBhD( paccrornrrax or qenTpa EncKa Cornua (A = 3 1, 38, 66' )
Proacrno llrloptr llptlnqEe|rbr E coorEercrDrl't c rryM€paquoft ronoroxeq Ha pnc. lro-e, o. - yron M€,(Ay
fianpaarrotrIreM ocr[ BoJroKonqa rr paArtyc - Ber(TopoM 4ncra Corarqa. Crponrofi yrcagar1 ror KotreqBorro-
Korrqa, KoropErfi noxnt 6rulxe K rIeIII?y A!rct<a. Ocrarrrnrre o6ognaqenue ti xce, uro x xa pnc. 2-3

BOrroKoHIIaX, a 3aTeM CTaHOBTrtCf, OTpr{rIaTeJrbHOfr. B cnyuae pt{,, StarroAbeM (co cropocrrro
1 rrvr/c) Ha6[IoAacrcf, Bo Bropofi florroBrrrre BoIroKoHrIa, a ni rconqe BHoBb cMexf,erctr o[yc.
KarrueM (v N l0 KM/c).

Ha rpmoft p[c. 5,6 nogrena BerrlecrBa Ha6flroEancfl Jrr{rrrb Ha caMoM KoHue. Cxopocrr
rIoEDeMa B eroM cnyqae -'5 Krvr/c..[ru ronoxonUa, noKffraHrroroHaprc, 1o e (II)rflyqeBafl
cKopocrb Ha o6oID( ero KoHqax cpaBHI{Ma no a6colrorHofi BeflruI.trre u paBHa -16 ru/c
(prc,5,a).

Xaparoep cropocreft Ha rgnBbx pnc. 5, o-a B rIeJroM orBerraer cyulecrByroqlrM npeA-
craBIIeHuflM o pgrll{ BorloKoneu cBepxrloJryrenu nflren B oqruIecrBrreHr{u 900eKra 9repurega
r xporraocQepe [3], roropbrfi oBoArfrcfl K ToMy, rrTo BerrlecTBo llepeteKaer rro MarHr{IHbrM
Tpy6yy rB Mecr c Maf,HmHbIM noneM MeHbruefi Har{rnrrerrnocrrr B cropoHy 6ontruror uo-
refr [3J. OEraro B clyqae pilc. 5, 4 xapaKrep rcproofi xanoMrruasr paclpe4erreHue cxopocrefi
BEOTIb BOJIOKOHeU I ru[a, B OCO6eHHOCTII ecm{ npeErrofioxr{Tb, lrro MarHnTHaa rpy6xa, co-
orBercrByloqaf, traHIIoMy BoJIoKoHr{f cBE x[orryreHr{, Ha6npEaercr He [oJruocrbror a Br{EeH
JII{IIIb oEuH ee KoHeq? lpllMbll(anIt1ld r nmny, Ilogo6noe rpaKToBag[e Bo3MoxHo r.r B
orHolueHi:ru KpI'Bofr 5n6. Bucraeallnoe flpqq[ofloxeHr{e cooraencrryer upeqcraBrteHlraM o.
Qu6puaxr cOopMy[[poBaIIHbIMB [lOJr rge BoJIoKoIilIa eroro r.r.rua cBff3brBarcrcfi He c rlerrbr-
Mr.r MarHrrTPibrMr{ Tpy6KaMI{, a Jrr{rub c oEHHM rf;l ee KoIilIoB 
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Prc.5, a-e.Y$lnorre rr3Moxerlttr flyrlsBurx cxopoctofi BAoJIB BorloKorreq If trsra
Aaofrroft clpcarofi ttoM€qorliror KoHorl BoJroxoHrla, xoroprrf, nprrMbrr<ao/rrK rrEnry. Ocrarox4o o6ognatr].
Huf, Tc xo' qro il,i.apfic, 2-4

4. 06 rnrvrereHllfl( co BpeMeHeM JlyrleBhlxtaKopocf,eft
B OAHOM r*t HCCnenyeMbrX BOJIOKOHeq

.[rmenun .Berrr@rBa B oAHoM n3'BoJIoKoHeu (cr'r. prc. 1, e (/)) [ccnqAoBarl]lcb oco6egHo
raotrpo6Ho, KaKu,r44no Ha pr{c, 3aa,6, xapaKTep ABrDKeHr.rft ra3a B 3TOM BOTIOKOHUe OCTaOTCfl

IIOCTO'IIIIbIM B TETIEH}IE IIPI,IMEPHO TIACA U COXPAIIfETCfl EAXE BO BPEMf, BCIIbIUIKI{ 6]AJUIA

Sn(09"52n4 ), pa3BrrBrrrefiir prgoM c BoJIoKoHuenr (crvr. ptlc, 1,e). ograro BeJII{rIItrta cKo'
pocTll EBIDKeHHff MaTepr{I{ Ha KOHUaX .H B CepeEmle BOJIOKOHUa SaMeTHO U3MeHffeTCf CO

BpeMerreM. iTax, uocne BcrrbutrKlr s l0n O7m B Bepu,rue BorloKoHua He Ha6rlrcAarlocb orp[-
IIarerIDHbD(,cropocrefi.:Oro osHa,Iaer, [o-Br{gI{MoMy, qro ttggbeM BorloKoHua rlpeKparl{Jlcfi.

.[4r 4amroro BorroKoHIIa 6ruru npoaegeHbr cyulecrBeltrIo {.6oltee rlacrble no BpeMeHI,I

H3Mepelrrrfl flyrreBbx cropocrefi. Pegynrrarrr uorvreperud rrp[IBeEeHbI Ha puc. 16, Cornaoro
KpI{BbIM [, II cropocrb EBI'DKeHItf, ra:ta Ha o6or,< ronua:r BorloKogua ocraetcfl'rtoroxrreJlb'
Hoft B Tgr$rue Bcero [epuoAa nd6ruogenuft, IIpu groM BeIIFIITHa cKopocru rlpef,eplreBaer

:isHarlrfTeJbHbre ,rr:lMerreHl{fl, KOTOpbre rrpoucxoEET [pn6n[3uTerbuo r t[ase Ha o60ID( KoHutD(

BoJIoKoHua, B oco6eHHocrr{ Haqmrafi c OghMm (r.e. aa 10 r,arur Ao Haqala acnruuru). Auu-
JrrrryAa rone6asni Ha o6orD( Kour1ax cocraBrrfiEr oKoIIo 30 ru/c, 3gecr xe [p]IBeEeHa

KprrBaf, [I[ uguenenufi co aperreneM Mr{Hr.rMaJrbHbrx3narreurtri cKopocrurB cepeA}IIIe BorIoKoH-
rla, KoTopbre c TollHocTbro Ao HecKorIbKID( ceKyrrE Ayrll Ha6[rcEaJII{cb B TOM Xe MeCTe BOrIO-

KorilIa, qro lr Ha pnc,3ro-e, Cornaoro gTofi KplBoft B TerIeH[e Bcero BpeMeHn ua6mogentd
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V, xnlc

ET

rghzo' fih JLm Zgh *0^ 0!hl0^ /0h00^ /0h /0't/ r
Pnc,6, Hspreuenl{e co BpeMeHeM nyqesot cKopocrr{ Ha KoHuax x B cepeAr{rre aonoxouqa Irrrra
02.07,1988 r, (/)
flo ocN a6cqncc-BceMxpHoerpe*rx, flo ocn opAuHar - nfreBBre cl<opocru r xru/c, Illrpuxov ua ocu
a6cqNcc yr{a3arro BpeME pe3Brtrltz BcrrblruKa 6anaa ,Sn r6nrlr9w BoJror(oHqa. II s I - r(pnsafl AJrE KoHrIa
rrpuMblrarcqero K lrrrrrry rl y,qaJrexuoro or Eero cooraercrseruo; III - Kpl,taarr Ana cepeAr{Hbr BorroKoxqa

cKopocTb B BepilrlrHe BorroKoHrla ocTaBirrracb orpr{uarerlbHofi. ArvrIIIIr.rryAa Kofie6aHr.rfi crcopoc-
Tr,r [oAbeMa BorroKoHrIa AocTrrraer -8 rcna/c, Kar nugHo Ha pr.rc, 6, uau6olee qerKrxi rtru(
cKopocT[I IIoAbeMa B UeHTpe [eTIIr4 [pUXO[r,ITCtr Ha CIIaA CKopocr}r orryCKaHr{E Ha ee KoHuax,
a TaKxe Ha MoMeHT BcrrbrruKr,r, flocne gcnrrrxKlr npoEcxoElrT Bo3pacTaHr{e cKopocTr{ Ha

KOHUax BOJIOKOHUa, CKOpOCTb [OAbeMa B ero BepIIII4He CHLDKaeTCfl Lr AaXe CMeHfeTCfl OrryCKa-
HI{eM. I4HTepecHo TaKxe orMerr{Tb ror Sarcr, qro Irepe[ BclbrrxKoft flpor,r3orueJl pe3Krxi
cKaqoK cKopocTr,r orrycKaHuff Ha o6or{x KoHuax BorroKoHua,

Bo apeua BcrlbrrrlKr,r Ha6[roranacb xapaKTepHafl Sparueuraqur BoJroKoHrIa (Aeramno
ofir{caHa HaM}r B [9, 14J)r KoTopa8, BepoflTHo, Moxer r,BrrfrTbcfi crre[crBueM ycKopeHHoro
ro4beMa coorBsrcrByroulefi Marnr.rrnofr rpy6xu I I 5] ,

B gaxmoqeHue Bbrpturarc rny6oKyro 6narogapxocrr A,H, Ea6my w C,14, Ionacrcry sa
coEefrcrBr,re B opraHr€aqur{ Ha6[roAeHnfi, a rarxe B,M, Moxxeplr[y 3a rleHHbre 3aMeqaHr{rr
flpl,I rITeHnI4 cTaTbI.t.

Jlexa6pr 1988r.
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vAK s23 9-Ll-8

KOHBEKT}IBHbIE,UBHXEHH.f, B MATHHTHbIX SIIEMEHTAX
BHE AKTHBHbIX OEJIACTEft HA CONHIIE

T.T.IIan

Heyuaerc* cBs3b Mexry [pogoJrrrrbrMrr MarrrrrrHbrMr.r [orrf,Mr,r r IWeBBIMI{ cKopocrf,Ml,I a6nugu qeHlea

Aucxa Coru[a.
Ha6iuogendr MarHr{rHED( nonefi r,r n} teBLD( cropocrefi BbI[oJrHeHBI xa [aofiHorvr rrrarrrrrorpaQe Kprrt"rc-

roft acrpogugrqecxofi o6cqraaropma B ,rrmrrrD( FeI I 5250 A, FeI I5253 A, FeI I5233 A, MgI I
5 1 84 A c BbrcoKlrM npocrparrcrBeuurlM pa3perueHuer"r (1" x l" n l" X 2").

HaftAetto, qro r{Meercf, xopoluafi Koppefltqu, Mexry cl(opocrtMlt rr:lMepeHHErMu B yKa3aHHbD( ,Irl-
Hu5,i',

Conocrasnexle Maxllrfl{oro [oJrf, u ttoflr npeBbu< cxopocreft rloKa3arro, qro KoHBeKTT{BHBIe AB}DKe}Irrt
B orreMeHTalx Miutrrruoro rto[f, oqeHs MarrLI u, [o-BI,IEuMoMy, He rtpeBrrllrar.r -20 v.lc.

CONVECTIVE MOTIONS IN THE MAGNETIC ELEMENTS OUTSIDE ACTIVE REGIONS OF
THE SUN, by T,T. Tsap. A corelation between the longitudinal magnetic fields and line-of-sight velocities
at the center of the Solar disk is studied.

Observations of the magnetic fields and line-of-sight velocities were made with the doublemagnetograph
of the Crimean Astrophysical Observatory in the lines FeI L 5250 A, FeI I 5253 A,FeI I5233 AandMgI
I 51 84 A with high spatial resolution (1 X 1 and 1 X 2 arc sec).

It is obtained that there is a close correlation of velocities measured in the pointed out lines. The compa-
rison of the magaetic field with the radial velocity has shown that the convective motions in magnetic field
elements are very small and probably do not exceed -20m/s'

llsnaeperuu MarHr,rrHbrx nofleft c BbrcoKlIM [pocrpaHcrBeHHbrM pa3peluenl{eM rIoKa3bI.

Baror, qro MarHI{THbrfi rroroK Ha rroBepxHocrr,r Conrula cocpegororreH B Milrlbrx trrlcKpernblx
3JreMeHTaX C Bbr@KOfi HanpflxeHHOcTDrO, Koropbre CKOnUeHTpT{pOBaHbr Ha fpaHUIIaX ErIeeK

cerKl{. Mecra roralbHoro yculreuufl MarHI,ITHbrx rlolreft coBrlaAalor rlo trofloxeHl,Ilo c spKI,rMI{

EerIIrIflMr{ B fiur.rrlr K CaII }I KoHrltr{yyMe [1-7]. O4raro aBropbl [8] orrr,reuaror, rlro I{x
Ha6flrcfeHr,Ifl c BbrcoKI{M [pocrpaHcrBeHHbrM pa3pel]reHl{eM noKa3brBalor Harll,Ique Aeorllura
flpKocrr{ B HenpepbrBHOM c[eKrpe B o6rracrr.r cruroBbD( rpyfuK B6nu3u ueHrpa AI{cKa conHqa
il ,I36brroK flpKocrr{ HegarreKo or nr,rM6a, Ho creryer 3aMer}ITb, qro gTor BaxHbIfi pe3yJrbrar
rpe6yer EanbHefirxero trogrBepxAeHwfl., raK KaK [p]r Ha6[rogeHlfl{ paclpeEeneHllfl fipKocrl,r
B roHKocrpyKTypnbrx o6pa3oBaHr,rax Bo3Hr{Karor rpyglocru, cBfi3aHuble c yqeroM 3aMbIBa-

H[(fl..

B [3, 4] 6ruro nafigeuo, qro Haflpf,xeuHocrb MarHr.rruoro lrorlf, Ha rpauulle cerKI,I cocraB'
Jrfier oKoJro 600 Ic, .I[,aurneftuee l,r3yqenue groro Borlpoca Ha ocHoBaHI{H o[HoBpeMeHHoro
r{3MepeEr{fi MarH}rrHbrx Iloflefi B EByx C[eKrparlbHbrx Itvt:Hrrflx, pa3fluqarcIuHxcfl rorlbKo oaK'
TopaMlr JIaHge, [oKa3aJro, qro Ha[pfixeunocrb MarHI,ITHoro noJra BHe aKTIIBHbIx o6flacrefi

Eocrr.rraer 2000 fc, a pa3Mep Marnr.rrnbrx srreMenroB cocraBrlfier 100-300 rrra [9] . flo tts'
MepenlrrrM MarHr.ITHbrx Irorreft BHe aKTIIBHrIX O6raCreft B uH$paKpacHoi flllntlu FeI
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tr 15648,5 A raxxe 6ruIo nonyueHo, qro r{x Ha[pf,xeHHocrb Haxogrrrcf, B [peAerrax 1500-
2000 Ic [10]. Bnnsrue pe3yrlbraru 6rmn norryqeHbr r [ll]. llcnolrryr na6rrcgexna,
BbrrlorlHeHHbre Ha Cosercrcofi crparoctlepnoft sraHUtr]r, aarop [12] IIpI{IueJr K 3aK]rrorreHr{ro,
qro HaflpflxeHnocrb rlorra B MexrpanynbHoM npocrpaHcrBe 6flusrca x 580 Ic.

Cornaoro [13] , rraenxoMacrura6Hbre cruroBbre rpy6xn recHo Koppelupyror c [orpyxeH.
noft r uexrpaHyJrbHbre o6nacru {rnurpaunro, }rMerouefi pa3Mepbr MeHbrue, qeM pa3pelreH[e
]ryquffx HaseMHbD( rerrecKo[oB. Oppraro a [ll, 14] orrvreueno, qro pa3Mepbr MarHrmnbrx
grIeMeHToB rlpeBbrruaxlr pa3Mepbr @orBercrByrorun( I{M spKr,rx Eeraleft. Brrecre c reM EaJrb-
gefturne ilccJreEoBaHl{f, noKa3zIJII{, rITo HaflpflxeHHocrb B MarHI{THbrx grreMeHTax Ha rpaHllqe
cerKr{ paBHa 1500-2000 Ic, a rx xaparrepurul pasMep @craBJrf,er 40-60 rrvr [15-17] .

Taxurr o6paaou, KaK oleryer r,r3 rr3rloxelrxoro Bblure, B Hacroaulee BpeMfi Tpy4{o r.r3-

6exou BbrBoEa, qro MarHl{rHbre noJIfl Ha noBepxnocrr Connqa cyuecrByrcr rnannuu o6pa-
sorvr r Soprrae clIJIoBbD( rpy6ox Mturoro pa3Mepa c Kr{Jrorayccoaofi uanpaxennocrrrc. B csa-
3H C 3Tr{M BO3Hr,IKaeT BOIpOC, KaKI{M O6paaOrU $Oprr4UpyrOrCfl }I COxpaHf,IOTcfl MarHr{THbre
rlorlfl crorrb srrcoxoft Harlpf,xeHHocru na Conmle.

Cornacno IrrrrpoKo pac[pocrpaHeHuoMy MHeH[rc, KoHBeKrr.rBHbre EBuxeHufl aunocrr 4lS-
QyeHoe MarHI,ITHoe lrorle K rpaHlqaM cy[eprpaHyn, rEe Bcrperrubre [oroKlr coceArrl{x flqeeK
rlprlBogf,r K yBerlrqeHllro Harlpf,xeHHocr[ rloJrfl. Ograrco @3gaBaeMoe roplr3onralrbHbrMr{
EBI,IXeHI{flMI{ [IIa3Mbr B Cy[eprpaHyJlax ErrHaMrrqecKoe traBrreHr{e Moxsr cKoHleHrpr'tpoBaTb
rloJre Ha ypoBHe rlorocSeprr go anauennl,oflpeAe]rfleMbrx BbrpaxeHweu If l8r = pf 12.

flpr.l snauenuflx Nrfl. Qoroc$epu p = 3 . 10-7 r/cu3, u = 400 rr/c Il] nolyquM Berrrqmy
uons 80 Ic, uro 3Haq[TerbHo MeHbrue na6nrogaenarx sna.renrd.

B I 18] 6rura atrcragaHa r{Aefi, uro garlnefiurafi KoHueHrpaqr.rr MarHr.rrHoro rroJrtr go 6onee
BbI@Kux Harlpf,xeHHocreft upoucxoglfl B peyrrware apyadarr.ilrecKoro oxJraxgeHufl onyc-
rarculefics s crlrrosoft rpy6re [rra3Mbr [r ee oBaKyaqur us rpy6xu cmofi rpanurarryn. MoEe-
rII{ MeJlKoMacrura6Hrx cI{JIoBbD( rpy6or, Blryrpr,r Koropbrx rrpoucxogtrr HarrpaBrrerr{oe BHH3

EBr{xeHr,re [Ira3Mbr, paccMarpuBarrr{cb raKxe a [19-21]. B qaerocu{, MoEelrb curosoft
rpy6xu, upeAJloxeHHan s [21], [pegcKa3brBaer BerrrrrrHy cKopocru orrycKaHr.rfl Ber[ecrBa
oKoJro 1,5 rcrvr/c.

Ogxaro crlegyer 3aMerI,ITb, rITo B Hacroaulee BpeMf, Her Eocrarorlgoft trcHocrll B orgolue-
HI{I{ ABLr)KeHI,If, IrJIa3MbI B Mecrax KoHueHTpaq[r{ MarHI,ITHoro uorla. .[aunrte pa3Hblx aBTopoB
cyuecrBeHno pacxogflrcfl r{ HepeEKo lrMeror [porr{Bopeqr{Bufi xaparrep.

Tar uaupauneuHbre BHr{3 EBr{xeHr{E B Mecrax KoHueHTpaqur{ MarHurHoro lrorrfl Ha rpanr{-
IIax cerKr{ 6rurr o6HapyxeHbr ro r{3MepeHr{flM B Jrr,rHr.ru FeI tr 5250 A n [9, 22, 231 u ruo

Ha6rroEenr.rfiM B rrrtrrru{ FeI }. 5233 A r [6, 24] . O4raxo 3aMerHM, uro n [6] ue 6ruro o6-
Hapyxeno HI,IKaKI{x cropocrefi orrycKaHr,rf Ha rpaH}rrlax cerKr{ B tun$r4 FeI tr 5250 A Co-
ulacno [25], paervrep o6nacrr oflycKaHlrfi rura3Mbr 6onuue, qeM pa3Mep cootaercrayrcueft
cllnoBoft rpy6rcu. B [9] yrasaHo, tlro cKopocrb o[ycKaHllfi Ha rpan]Iqax cy[eprpaxyrl Aocrr,r-
raer 500 rvr/c. Cxognrre p€yrrbrarbr [oflyrreHbr a 126l Ha ocHoBaHr{r.r r,r3Mepenr.rf, AoruepoB-
cKoro cMeulenua npoQma Crorcca I/ ornocuremno nporfuln Crorca I s nnlfu'lx xeJre3a
\ 5250 vr t 5247 A Hecronrxo MeHbutrre cKopocrr{ orrycKaHr.rf, uo 300 vr/c 6amn o6uapy-
xenbr Ha rpaHrqax cyreprpaHyrr no lr3MepeHr{nM B rr}rHnr{ FeI tr 6302 A l27l. B ro xe npe
Mf, HeAaBHI{e xa6nrcgenua IIo aHarlorfltlHoft naerogure yKil3blBarcT Ha oTcyrcTBlre 3aMeTHoro
orrycKaHlla Bnyrpr{ c[rroBbD( rpy6ox [28]. HecrorrbKo panbrue K aHiurouqHoMy 3aKflrcqe-
HI{ro rrpruIrnlr aBropbr pa6or [29,30 ]_. Opraro gamnefiurue ucclregoBaHr.rfl B 3roM HanpaBrre-
wnfi. iluru cHoBa Apyrofi pesymrar [31] , rge Ha ocHoBaHrr[r r.r3] reHr.rfl [apaMerpoB Crorca
V n I odnapyxeHo onycKarlue Bnyrplr curoBbrx rpy6ox co cKopocrbro (2 rrra/c. HaroHerl,
s l32l ycraHoBrleHo, qro rII{Kr.r cropocrefi o[ycKaHr{fl rrrra3Mbr cMerueHbr orHocr.rrerrbHo coor-
BercrBylolunx ru,IKoB Harlpflxennocrr{ [oJrfl rlprrMepHo ta 2", a cKopocrb o[ycKanr{fl rasa
HaxoAlrrcfl B rpegeJrax 100-300 rr.r/c.

Taxuu o6pa3oM, LI3 Ll3rroxeHHoro Bbrlle BI{EI,IM, rrro pByfibrarbr pa3Hbrx aBTopoB lto I{3y-
qenurc gurxerud Ha rpaur,rqax cerKlr cyu{ecrBeuHo pa3rrr{qarorcfl r,r 3Eecb rryxHbr galruefiurne
lrccJreEoBaHr{8.
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3gecr uu ilpoAoJr)r@eM qurn pa6or, Bbrnom{eHHbrx pauee a Kpurrcrofi acrpo$usuuecxoft
o6cepBaropffi rlo r.rsyrreHuro cBf,3u MarnurHof,o uoJrf, LI JryrreBbu( rropocteft na Conuqe

U, 33-371, B Koropbx, B qacrHocru, 6ruro o6napyxeno Harrrrr{e recnofi KoppeJrflurrr
Mextr6/ cKopocrsMr{, r.r3MepeHHbrMr{ rro Jrrtr{r{rM, o6paaymuunafica Ha 6mrsrlrx ypoBHflx B

arrvrocSepe Conxqa [33] , n raKxe ycraHoBJIeHo, rlro MaKcLIMaJIbHbre (nr.rrorrre) HanpgxeH-
Hocrr.r B xolrMax MarHrmHoro uoirt pac[olaranrcf, B Mecrax, rAe rryqeBaf, cKopocrb 6nngrca
K HyJrro.

OcuosHoe orflfiqrlg sacroauleft pa6orrr or 6oaee paHHrD( cocror{T B ToM, rno oua Bbrrlofl-
HeHa Ha na6rrogarenrxona rraafepuane, floilyqenHoM c ropa3go 6oree srrcoxllM npocrpaHcr-
BeHHbrM pa3peruenr.reM (lraupuuip, r [3a] ono cocraBJlsJro -2a &).

Ha6nngeuua npogorlbnbD( MarHllrHbrx noneft u [yrreBbD( cropocreft rrpoBogllltrrcb Ha

HoBoM 6onuuou coJrHerruoM TeJrecKo[e u pofiuou MarHrlTorpa6e Kpurracroft o6cepraro-
pm [38] . [Ipn xa6nroAeHr{r{ cKaur{poBarrlrcb yqacrKu B ueurpe Encxa Conmla c pa3perrleHueM

1" X l" r.r l" X 2",nx pa3Mep cocraBrrfiJr o6rr.no 180" X 160". Bcero ErrE r.r3yqeHr.ra Mbr

oro6pamr nrrr ganucefi B Jrr{Hr.rr FeI tr 5250 A" EBe 3arluch B ,nvrfiinr FeI }, 5233 A n uo o4toft
sarrfictr s FeI ). 5253 A u MgI L 5184 A Bce yxaaaunbre lr3MepeHr{a 6rulrBbrrlorlHenbrB co-
BepruexHo flcHbre EIIII rtpta xopoumx uso6paxenrax.

Conocrarnerlre sanucefr [yrreBbD( crcopocrefi, BbrrIoJIHeHHbD( B yKa3aHHbD( rlilflI,Iax, orqer-
mrBo rroKasarro recHyro KoppeJrflrlilrc Mexry nlrurl. Tarc, roe$rfrauerr KopperIEIII{I{ Mexry
cKopocrrMr{ B rrrrxr{flx FeI }. 5253 A n MgI }.5184Aora3ancfl paBHbIu0,62t O,02,rlro xo'
polrro cornacyercfl c EaHHbrMlr [33]. 3anaeu{M, rrro, comacno EaHHbrM I39, 4ol, BbI@rbI

Sopnmpoaanuarrtlrttdr I 5253 u ). 5184 Apaann 229 *1740 KM @orBercrBeHHo.
OorosHax rpy4rocrb B r.r3Mepeur{r{ crau[oHapHbD( Epuxexmi ua Comqe cocrollr B ToM,

rrro oHLI [epeHarlararcTcf, co cropocraulr 5u rone6anlai, unaerouluMlr rro LI3MepeHI{fiM B JII{-

nl,tr{ FeI ). 5250 A arrarmnryry - 150 rra/c 1221 . DW roro .rro6rr rloEaBr.rrb BJIIIaHIIe cKopoc-
refi 5m rone6anufi r{ BbraBr{rb MetrrrenHo Menarculyrccr (rourexrurnyro) cocraalrffxlluyx)
cxopocrefi, Mbr rrpr{Meur{rrrr Merog, [peElroxeHHrrfi u [34] .Vlaes. EaHlroro MeroEa3aKrlloqa-
eTcf, B ToM, rITo rro olHoBpeMennnru II3MepPHrIf,M MarHImH$Ix nouefi u [yrIeBbD( cxopocreft
Mbr ollpetrenflrfir prrrfi. Kaxgoro pa3pesa B Mecrax MaKcI,IMarIbHofi uanpaxeuHocru B KaxEoM
lrl MaErr{rHbD( xorrMoB BeJrrltruuy r{ 3HaK nyuenofi cKopocrl{. [Ipu arou Bo BHI{MaHI{e rrprl'
HI{MA'IUCb TOIIbKO TE TOIIKI{, B KOTOPbD( 3HAqEHI{E NOIIfl 3ABEEOMO IIPEBbIIUANO IIIYMbI MATHI{-

rorpaSa. 3arerr no BceM r{3Mepeur{fiM Mbr crpor.fiLl o6uyto r}IcrorpaMMy rlasror [oEBJIeHI{f,

flyueBbD( cropocrefi B ToqKax n[rcosofi Hanpf,xeHHocrl{ B xorlMax MarHIIrHoro [orlr.
Oqesulrro, rrro npu 6onuuou ql,rcfle clyqaeB cKopocrlr usrlirrmryrnrx rone6aurni peru.

crprrpyrorcf, upu uameft MeroAI{Ke sarrucfi c oMHaKoBofi aeporrnocrblo co BceBosMoxHbIMH

$asarrau r{ aMnnrrryganau. lloerouy np]r Eocraro.nro 6ourruorr qucfle u3MepeHld cocraBflarc-
rrlafl cKopocreft narnurmryrnrx.rone6antfr 6yaer paBHa HyrIIo. Otrreruu raKxe, qro nprl rlc-

rIoJIb3OBarIruI HarUerO MeTOEa CyUIeCTBeHHO yMeHbrUarOTCr Oum6ru, CBfl3aHHbIe C EpOXa'
nnena uso6paxeHllfl ConHtIa il co6crseHHbIMI{ pltxeHI{ffMI,I MarHI{THbIx grIeMeHToB, Koro'
pbD( HeBo3Morcro ug6erxarb B orpae rIoEaBneHuE crcopooreft [flTl,IMlqryrurrx rone6anrd
nyreM yAepxaHrrs Bo BpeMeHr{ oAr{oro H Toro xe MecTa ua Coruule. K rouy xe upu na6nro'

EeHr&r SAecb He HyxHO BBOAI{Tb KOppeKIII{rc, CBf,3aHHyIO CO CMeIIIeHIIeM MaIHLITHbIX gIIe'

MeHToB BcrIeEcrBI{e BpaIu.eHI{s Connqa,
Ha puc. 1-3 rpyxraMr{ HaHeceHbr rracrorHbre pacnpegerleH}rfl no cKopocrxM, IaaMepeH.

HbrM B yKa3aHHbD( Bbrrle flrrHr{f,x. [Io ocll a6qncc orrloxeHbr 3HarIeH]Ifl cropocreft B Mecrax

MaKcuM{IJIbHofi uanprxennocrr,I grIeMeHToB tvrarHr{THoro [oJrfi, a no oc]I op4fiar - lMcrlo

cflyrraeB B npoueHTax. Cnyuau, KorAa MaKclrMaJl[ffia.xflarlptxeHnocrb coBrlalra c o6lracrf,Mll
olrycKaHr{s ra3a, oTJroxeHbr crlpaBa, I{ KorEa oHa @BnaJIa c o6flacrffMl{ IIoEbeMa - OIeBa.

Vs pnc, 1-3 sI,IEurr, qro MaKcr.rMarrbHafl aMrlrrr{TyEa Haflpf,xeHHocrl{ B xo]IMax MarHlmHoro
rrorlfi @BnaEaer nar.r6onee qacro no rroJloxeul{ro c MecraMI{, rEe rlyqeBafl'cKopocrb paBna

Hyfllo, rrro xopouo noErBepxEaer 6oree pauHl{e p€yrlbrarw 134-371', .Ilalee w puc. l-3
BI{E{O, qrc paCUpeEeIreHIrS UO CKOpOCTf,M CI{MMeTprflrHbr }I JIIIIITb CpItrIyTbI He3Haq[rerlbHo

oruocr{TeJrbHo HyneBoro snarreHilfl crbpbcrn B cropony, yKasblBalouylo Ha orlycKaul{e ra3a.
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184,40 r 13,831
206,061 + 10,053

130,769 r'1,615

Ha6nrcEaervrue r{acrorHbre pacnpegerleHr{fl cxopocrefi xopouo onlrcbrBarorca gKctro-
HCHTOfi

lu-u, Ip(u)=Dexp(- '' ),
U6

rge D - HopMllpoBouuufi unoxrrgJrb, u1 - xapaKTepr{3yer cgpr{r pacflpeEefieuufi B rIeJroM
rlo cKopocTsM, a IIapaMeTp uo, orIpeAerIflIoIUId 6rrcrpory yMeHbIIIeHLIfl rrHclra cflyqaeB c poc-
ToM cKopocrut, flBilfl,ercfl, xapaKTepr.rcrrrcofi cpe4reft cKopocrtr. Brrqucnenuue rro EaHHbrM
ua6nrogenrui armpoKcl,IMllpyrculle KprrBbre HaHeceHbr Ha pr{c. 1-3 cnnounrbrMr,t JurHr,rflMr.r,
a coorBeTcTByroulue 3HaqeHr{fi IIapaMeTpoB pac[peAelleHr,rrr EaHbr s ra6n[IIIe. B nepaorvr
cron6Ue yKa3aHa EJII{Ha BoJIHbr, rlo Koropofi uponogullrcb r{sMepeHl,rr nyuenoft cKopocrr,r,
BO BTOpOM - IIOIIHOe qUcJIO cflyqaeB, IIO KOTOpbTM IlocrpoeHo qacToTHoe pac[petrerreHr{e
cropocrefi, I{ B ocraJlbHbrx rpex cron6Uax - BbrqucleHHbre rrapaMerpbr pacfipeAerreHrxl.

lls ra6fllrllnt raKxe BI,ItrFIo, qro Benl{qr[Ibr lapaMerpa u1 , xapaKTepr,r3yrou[e cgBr,rr pac[pe-
AeJreHI{fl cropocrefi B o6[acTb o[ycKaHr,rfi, oqeHb Miurbr r{ IIo r.r3MepeH]rflM B rr[Hr,rf,x ]. 5253
u )' 5233 A cocragnxrcr Bcero - 17 ulc, He fiBrlflf,cb crarrrcrl,IrrecKu 3HarruMbrMu. C4sr.rr qac-

rorHoro pacflpegerleHr.rfi rlo cKopocrflM B cropouy orrycKaHr{fl p;r.fl, rwtnnr4 }, 5250 A nonyvun-
ca IIo cpaBHeHr.rro c EaHHbrMr.r B Apyr]rx EByx rrr{H}rfix errle MeHbrue.

Tarcuru o6pa3oM, HaIrrlI Ha6flrcAeHr,rf, He [oKa3aJr]r rarofr-ru6o rexgeHqr{[ pocra cKopocrr{
orIycKaHI,If, B gJIeMeHTax MarHr.rrHoro rorra c yBeluqeHr.reM 6onee qet4 Ha rropsAoK npocr-
paHcTBeHHOIO pa3peIUeHHA. Bprecre c reM KaK rIpIIBeAeHHbre Bbrrrre AaHHbre, TaK }r pe3yJrbra-
rrr [37] c[IcreMar[IqecKll noKa3brBalor TeHAeHUI{ro notrBneul,Itr cgpuroB pacupegetenrft uo
cKopocTffM B o6rlacrb orrycKaHl,Ifl. Iloerorfy HaIIII,I EaHHbIe He ]IcKrlroqarcT Bo3MoxHocTI,I Ha-

Jr[rIHfl B Mecrax JIoKanI,I3aIrEI,I MarHLITHbrx flonefr HalpaBlenHbrx BHI,I3 rloroKoB co cKo-
pocrblo, He [peBbrruamuer, Bepof,rHo, -20 vtlc. Kporvre Tofo, r{3 Bcero cKa3aHHoro Bbrrue
MO)I(HO 3aKrIIOqI{rb, qro o[ycKaHHe ra3a s o6IIacr}I MarHHTHbrx 3IreMeHToB ne urpaer 6om-
ruofi ponn B [poqecce ux Korrlalca r{ yAepxaHl,Ifl. Harvr upegcTaBrlflercf,, qro c HalrrtrMr,r Ha-

6nrogeuramu Jryque corrlacyercfl, rIo-BHgl,tMoMy, MoAeJrb crrJroBbrx rpy6ox c ocur{nnupyrc-
UII,IM reqeHrleM BerrlecrBa [41]. Omaxo p;lfl oKoHqarerrbtoro ou6opa roit ttttu Apyrofi rr,ro-

genn $opuupoBaHutr cluloBbrx rpy6or HyxHbr gamuefirune lrccflegoBaH]rff c BbrcoKr,rM
IlpocrpaHcrBeHHbrM E BpeMeHHbrM pa3perrreHr{eM.

Ilprmoury rny6oxyro 6uarogapuocrr H.I. Cynmre aa oQoprvueHlre crarbr.r.

Hox6pr 1988 r.
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yIK s23.98

BCIbIIIKI,I HA TI'THE I,I MATHI4THbIE NOJI'. I
A.H. Ea6mr, A,H. Konanr

LlccneEoaanrr MaxHlrrHbre floJrfi B AByx BcrrblrrrKax 6anna 2B n norryteHr{ rurreH c 6-xonem,ypaquefttro 3MrlcclIoHHBrM JII{HI'tf,M xerle3a, uarpvs D, D, atenux D", a raKxe Marxl{rHbre floJrtr 1rreg, Ha Koro-pbD( pac[onaraJrr,tcb BcrrbrrlrKr,r.
9rr'ruccug MeraJrnoB rt l.ellul. na6moganacr He EaJree 3" ot uecra I{3MeHe}Iu.f, 3HaKa MiIrH[THoro no[,B IUITHE; HANPSXEHHOCTB NO,UI TO SMIICCHOHHEIM [uHI,IsM MeTaJIJIoB cocTaBflfifla csrlue 2OOO Tc, a re

Jrr4rr - oKoJro 1000 Ic, r{ 3HaK ero He r,r3Metf,Jrcr.
Ha6rnogennr yKa3LIBabr Ha cylrecrBoBagl,Ie B o[HoM o6reve HepasperrJaeMbrx reJreckofloM 3JreMeHToB

c MarHrrrHLrMr{ rroJrEMr.r ilporl,rBortoJIoxHED( nauparneuld.
onpegenenrr nyqeBbre cKopoc* rro gMr.rccrroHHlrM rrrurrrlM il rfiiHltlrr norJroueHr,rfi. Ha6rnogancxIIoAbeM BeulecrBa n 6onee rny6orm< crrotrx rl oflyckaHr{e B BepxHrD( cno.o< aruo@eprr Connqa a;';-pocrrMH l-3 xr"r/c.

FLARES ABovE suNspors AND MAGNETIC FIELDS. t, by A.N. Babin, A.N. Kovar. The mag-netic Jields in two importance 28 flares that were located in p"nr*tim J ,urrpot, witr d-configurationhave been determined bv zeeman splitting of the emission ri",ir.ii.i,o, *ab, Nril"ar;fi;i. il;magnetic fields of the sunspots were estimated, too.
The metal and helium emissions are located not further than 3 arcsec from the place of the sign changeof the, sunspot's magnetic-fiel{- The strength of the magnetic field calculated by metal emission lines ex-ceeds 2000 Gs, by heliumr rine- it is about r000 Gs, and thJpohrity r""rr*rlr rot observed.Within the same valume of sunspots the observations revealed the coexistence of subtelescopic elementswith magnetic fields of opposite direction.

-- The line-of-sight velocities in flares are estimated by emission and absorption lines. The matter is ascen-dingindeeperlevelof solaratmosphereanddescendinginupperr"u"t*itt uJro.iuesof l-3km/s.
9.3aK.812 129
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Puc. 1. 3apucoBKn rpyflr ruren 12.08. 198 1 u 3 1,07. 1988 rr., s Koropblx ua6moAanucr nonuurxu (cerep

HaBepxy, aoctox cneaa)
Illrpuxouaa r.w$ua - Ilofioxellue ulenH cleKTporpaSa npu no,t}ryelIuH I{ccJleAyeMbrx cneKTporpaMM

I,Isaecrxo, qro MorrrHbre BclbIrrIKLI, co[poBoxAaeMbre peHTreHoBcKLIM Ir MI{KpoBoJIHo'

BbrM r,r3IIyqeHI,IeM LI AaIoUlIe 6orlurre reo$u3fiqecKue o$$exru, IpoI'ICxoEflT B rpynflax
[flreu co cloxnofi xou$r,rrypaq[eft MarHr.rrHoro fiorlfi I{ pacfiolaralorcfi B [oJryreull rlfireH

r6nv3u trEep, r.e. B o6ltacr[ c[rrbHbrx MarHr,rrHbrx llonefi. A gro uossoJlfier I,IccJreEoBarb

MarHLITHbre nolrfl Bo Bcrlbr[IKax I,I B rlf,THax, Ha KoTopblx oHI,I npoucxogrt, QotorpaQuvec-
KI,TM MCTOEOM

Bbrno srruorlHeuo Bcero [ulub HecKolbKo pa6or rro o[petreleHl,Ilo MarHl{Tttux uorefi
Bo BcrrbrrrrKax raKr.rM MeroAoM [1-4] . Hafigeunrre Hanpf,xeHHocrl,I floJleft Korle6[Iorcrl ArIs
pa3ubrx rryrlnfr lr pa3ubrx BcrrbrrrreK or 300 fc (no ilvttwrl Ho) ao 3000 Ic (no ruuuxtu xe-
resa).

B Hacrorulefi pa6ore Mbr I,IccJIeAyeM MarHlrrubre flolrfi Bo, BcrlblurKax 6atna 2B

12.08.1981 r. u 31.01 .1988 r. Ha puc. I npegcraBlreHbr 3ap}IcoBKLI rpyrr rlflreH, B Koropblx
Ha6[rogall4cb Bc[bIIuKI,I; orMeqeHbl no[rrpHocrl,I uflTeH I,I rroloxeHlle Iuerrll c[eKTporpaQa
nplr SororpaQlrporanuu cneKTpoB. O6e gcurrruru pa3BI,IBiIrI[cb B xBocroBofi qacr[ rpyflIl
B [oJryreur,r rrsreH, B Koropr,rx Ha6Jrrogarr]rcb tr[pa flporrBoflofloxHofi [oJIfipHocrI'I (6-routfra-

rypaUu}I) , paccroflHl,Ie ux or ueHrpa corlHerlHoro EI{cKa cocraBrIEJIo oKono 0,65 R o .

Ha6ruo6eHur rrpoBoArrrurcb Ha 6arueHHoM coJrHeqnoM rerlecKole ECT-2 c [pI{MeHeHI,IeM

Ilorrfipr,r3aqrrouHofr oIITLIKI,I (ulacrnuru tr/4 u' uonrponguoli Mo3aLIKI,I) n IV nopagre gu'

$parcr4ronuoro creKrporpa$a (ryrcuepavfl 0,37 A/nt"r). Illupmta rroflocoK Mo3aI,IKLI -0,5 rvru

(Jro cooreercrByer - 3" rrpu [I{aMerpe u:o6paxeuua Conuqa Ha uIeIII{ cnerrporpaSa
-30 crvr), Bbrcora SotorpaQnpyeMoro crleKrpa - 15 vrvr.

Bcnuurxa 12.08.1981 r.

Bcur,rurra ua6rrcgalacr B r.rHTepBaJre EIIrH BorIH ). 6102-6153 A. I4slaeHeu[fi MarHI'ITHbIx

nonefi usren co BpeMeHeM 6ruu lrsyveurr panee [3].
Ha cnerrporpi*nrux, noJlyqeHHbrx s 6h28^-6h3Om UT, pngnuuuir MeralJIoB BlIAeH B

sMrrccur: )\ 6122,23 Cal, 6136,6 Fe[,6137,7 Fel,614l,7 BaII. Mnorue 6ouee cra6ble rfliut&r

Ha STqM Mecre 3aMbrrbr raK, KaK gro 6rmaer [pI,I Ha6rIIoEeHLIfix ,IEep He[pepblBHoit svruccuu,

Otl,reruu, rrro rro AaHHbrM c[eKTpoMerpa gla ua6nrcgeutd acuecKoB xecrKoro peurreHoB-

cKoro lr3rryqetwfi Ha 6opry crryrulrra SMM 3ra BcnbrlJrKa orneceHa K BbIAaIoIUI'IMcfi co6bl-
Tytfl.M) a r{ccfleryeMbre HaMI,r c[eKTporpaMMbr IlolyqeHrt sdflusu MaKcI,IMyMa BclrlrecKa I'I3rIy-
qeHr,Ifl xecTKOrO peHTreHa,

Han6onee rrerKag gMrrcclrtr Br.rtrHa B rI[HI,Iflx xeJle3a tr'6136,6 tr6137,7 A;Pasrtlepo6lactu
cBeqeHl,Ifl MeTaIIIIOB TaKOB, qTO SMlrCClItr Br.IEHa Ha TpeX CoCeAHI{x IIOJIOCKaX nOrApOU4nOfi

MO3AI'IKI,I, qTO IO3BOIItrCT OIIPETENUTb HAIIPflXEHHOCTb MATHI'ITHOTO IIONE BO BCTTbIIIIKE TIO

3MI'ICCI{OHHbIM III,IHl,lfl M XEIIC3A.
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Puc.2. <DorouerprrrrecKr4e KoHrypEr nuuufi xeaega r 6136,6, r 6136,99; 1\ 6137,7 A s nonocxax c opro-ronanuroft nonxpNaaqueft
Bcnblu(a l2'08',i981 ,.9hzg^ur, T - nponycxaH,e eorolrerpa, aeprr{KanbHatr cepra Ha ocu a6c-qflcc - rroJloxeHl'Ie HeBo3MyureHHoit ttugnr'. CflnolxHbre nvmuu - oEHa rronapx3aqr{q, rurpxxoBbre -Apyrafl

Brtua upoaegeua (foronrerpl{tlecKafl o6pa6orKa crreKrporpaMNr. O6osHaquM [oJrocK],r,
HA KOTOPrIX BI,IAHA 3MI,ICC[X, I, II, III A NOPAgXE UX YAAIIEH}I'I K CEBCPY OT EAPA IIflTHA.
Ilepayro II Tperblo rIoJIocKI'I ovrtrccva 3aur.IMaer rrr{Iub qacrr,rqHo, fiosroMy Ha Hr.rx rroxHo 6ruo
cAerlarb Sorouerpuuecrufi paspe3 cfieKTparrburrx nrsufr KaK qepe3 3Mr{ccuro, TaK r.I prrgoM.
Ha nolocre II nrluru 6r,rtn salurbl snalrciueri lorrHocrbro, npI,I B]I3yanbHoM rrpocMorpe 6buro
3aMerHo, qro Bl',r[ SMUCQLLW B flpe[enax grofi norocxrr ]I3MeHtrercfl, rrogTorto/ ua ]rii 6bulo
cgenaHo rpr QoronrerpwrecKrrx pa3pe3a vepe: 0,1 rvrrvr.

Ha puc. 2 upunegeuu sororvrerplruecr.ui rourypu nuumi FeI ), 6136,6 ,6137,0 u 6131 ,7 AB rIpolycKaHI'IEx, KorOpLIe IloKa3brBarcr clleAyrcIque oco6eHnocru. Ha pa3pe3e 15 rluuun
6137,0, a xoropofi Her sMr{ccuu, noKa3brBaer r- pr o/ -KoMloHeHru (cooiuerar"yro*aa
MarHI'ITHoe rIoJIe - 1500 fc), [puqeM n-KoM[oHeHT [pocfiexr,rBaercfi Ha ToM xe Mecre r,r BIII nonocrce, He6olruroe cMer.qeH[e rr-KoMrroHeHTa B cr{Hroro croporry or rroJroxeHr{x HeBo3-
tuyueuuoft nwtwr (orueueuuofi BeprI,IKtlJIbHofi ueprofi Ha pvc.2) cnasrmaeM c Ha[paBne6-
HbrM BBepx EBrrxeHr,reM c nyuenoi cKopocrbro -0,9 xu/c,
. fl,\po r,r Kpaclroe r(pbrrro lnnrfi nornolreHrrfl 6136,6 w 6l3j,l A FeI r.rcraxeurr oN{[ccuei
(cp. c^gaspesow_Ia, cgetauubrM pfi[oM c ervrrccuefi c oqeHb vrarofi sbrcorofi u]enr @oronrer-pa - u ,J, LIroobI no Bo3MoxHocrLI acKJlroqr{Tb Brrr,rEHHe eruruccrr.r), llocxolrry B AaJreKr,rx
Kpbrrrbsx cepeAr,IHa ruurui ue cuerueHa oruocr,rreJlbHo HeBo3MyrueHHoro nofloxeHr,Ifl, To Mox_
Ho fipeArlonoxl'ITb, r]To 3&ecb MbI I'IMeeM cyrurnrapnrrfr s$Sercr nyuerofr cKopocTr{ I,r MarH}Ir-
Horo IoIIE, fipl{qeM fiyqeBafl CKOpOCTb CMeUaeT IruIHytil B cI,IHIoIo CTOpoHy, a MarHr{rHOe t1ole
B KpacHym. (flpu ananrse^3eeMaHoBcKofr rcapruuu cJregyer yqr,rrbrBarb, qro MarHr,rrHoe pac-
urelrreHr,re ilrr[t4n tr 6137,0 lloqrr,r B 2 paza 6onrrue, qeu ]. 6136,6 w 6137 A; qrl. gurrui. o
rrrrulz,trx s ra6nrlle.).

Ha uonocre II lnnra tr 6137,0 Arur.rpoxar, He [oKa3brBaer crpyKrypbr r,r cMerueHa B cH-
HIoIo cropoHy Ha ry xe BerII{qmIy, qro ee 7r-KoMloHeHr Ha florocKe I. C[suru nusmi nouo-
UIeHI'Ifl )' 6136,6 u 6137,7 A" onpe4enenHble no [arIeKIrM KpbIrIbfiM (Ueurpa6uue ux qacrrr
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gtr2.1oro

5889,98 NaI

5895,94 NaI

s892,88 Nir

5899,30 TiI

6102,72GaI

6136,63 FeI

6137,00 FeI

6137,71Fel

6301,51FeI

6302,5 FeI

4

2

7

7

9

,7

3iIIIHTbr 3M1lcc[efr), [oKa3bIBaIoT JIHIIIb cMexIeHI'Ie B clfiIrcrc cropoHy I{3-3a llyqeBofi cxopoc-

rr.r (flo rpaftnefr Mepe, Ea 6onee ygaleuHr,rx or [orIocKI,I I pa:pesax 116, IIe) '
A" uonoc*e III s nuH14H tr 6137,0 A susur crtrelrleHurtfr B cr{HIoIo cropoHy Ha ry xe BenH-

qUHy 71-KOMIOHeHT, ou -KOMIIOH9HT I{, Bo3MO111HO, 3HaqHTeIIbHO 6o[ee Ua6rfi Or-KOMIIOH9HT'

Ilustryr tr 6136,6 il 6t37 ,7 A rarxe 3aMerno cMeIIIeHbI B cI'IHIorc cropoHy coBMecrHbIM [eficr'
BHeM rIyrIeBOi Cropoctu u MarHI{THOTO [Orlfl.---Cor*.ro 

[5] , onlrcaHuafl Kaprmra pacruetuleHl,Ifl lrr4ntw:r- ].6137,0 Ha flofiocKax I tl III
[aer oCHoBaHI,Ie yrBepx,qaTb, qTo CI{IIOB6IS IIllH;61l Ma1H}ITHOTO rrOIfl Ha IIO;1OCKaX I U III

uvreflil 6onrutofi HaKITOH K fly.{y 3peHl,rrr, MarHI'rTHOe [OrIe Ha 3TI'IX flolocKax I',IMeJIO pa3Hble

3HaKI,r, a cMega 3HaKa [por{cxo44na Ha IIoJIocKe II. Ha oro xe yKa3blBalor I'I cMeIueHI'IE rIH-

nrui }. 6136,6 u 6137,7 A ua coorsercrBylourx rloJlocKax'
paccuorpurr oco6euuocru sMltcclu4 B Jtt4lttflx ). 6136,6 u 6131 ,7 A. Ha nonocKe I 3MI'IS-

c[r.I cMeuIeHbI B KpaCHyIO CTOpOHy IIO CpaBHeHI4IO C COOTBeTCTByIOUI]IMH HeBO3MyUIeHHbIMI',I

rrI{Hr.rrIMI,L Tpu paspesa Ha [oJIocKe II norasrlsamr curlbHble I43MeHeHI'Ifl 3MI'Iccru{ B flpe[eflax

ogUOfi UOnOC*rn. O ,O*, qTO 3TI,l pa3nl,Iql,Ifl peaIIbHbI, roBOplIT ToT QaKT, r{TO BI'IA sMl4ccl4vl

Ha KaxAoM u3 3Tr,rx pa3pe3oB s o6eux ilwtprflx aHiuloruqeu. Ileurp rffxecrl4 llr,l'lccwi cMeuIeH

B cHHroIo cTopogy rro orHorrIeHI,IIo K HeBo3Myulenuofr JIIIHItr{ u IIo OTHOIIT€HI'IIO K qeHTpy rE-

)KECT}I 3M}ICC}II,I HA IIOJIOCKE I.
Kar sr,lAHO r.r3 pHC. 2, evuccttougbre Jrr{Hr,r{ cocrofir I{3 EDyX KOMIIOH9HTOB pa3Hgfr UHreH-

CLIBHOCTI{. B pa:peSe IIa, 6irUXarlrueM K rrottogKe I, 3MI'ICCI'Ia I{MeeT BI'IA, nogo6nrrfr roMy' KO-

roprtfr 6rm ua nonoa*a I, no cltrtnr,rfi r cra6rfi KoMTIoHeHT TIOMeHEJTI'ICb MecraMI'I' 3To

MOX9T yKa3bIBaTb Ha TO, qTo CTpyKTypa 3MI'ICCI{oHHofi rruIr,L1u cBfl3aua c MarHI'IrHbIM rro'IeM'

Ecru cqr{TaTb, rrro foflee apr<ufi MaKCuMyM Ha pa3pe3ax16nlla - 3TO Ou -]I Or-KOM[OHeHrbI

oEHOfi LI Tofi xe 3MI,ICCIIoHHOfi [eTaII[, TO MoXHo OUeHI'Irb JIyqeBbIe CKopoCTI'I I'I MarHI'lTHbIe

IoJIE IIo O6eI.IM 3MI{CC}IOHHbIM III,IHI,IflM, B pesylrrare IIOiIyqI'nOCb' qTO MarHI'ITHoe IOJIe

Aocrl,rraer - 23OO Ic, a nanpaBrreHnbre RHlr3 JIyqeBr,Ie cKopocrl{ cocraBrlErcT - 0,8 rrvr/c

nns X 6136,6 Lu -0,2 rna/c 4nx )\ 6137 ,7 A-

cparnmax I{3MeHeHLIfl MaTHI,ITHOTO IIOIIE uo JII'IHI'ItrM IIOrIIOlUeHI',Ifi I{ 3MI',ICCIIOHHbIM III{-

132

70?

50?

30

20

42

5

20?

10

9

8

40;t

46

34,7

34,8

74

33

75,3

39,5.

42,3

100

(1) s,3

3

Q)4..--i-
Tpmrer

(0,2) 9,7, 5

6
Tpunnet

(3,2, t) 19, L8,l',l ,16, 15,14, 13

20

(2,0) 13, 11,9
6

Tpunrer

(2,4) t3, tt,9,7
6

Tprrtnet

DO'IHbI,



HI{flM NPH NEPEXOEE K PA3HbIM NOIIOCKAM, MbI BI{,q,I,IM, IITO IIO JII.IHUflM NODIOUIEHI,IE HA IIOJIOC.
Ke II [poficxoAl{T cMeHa 3HaKa rIoJIE, a rro gMIIcc[oHHbrM JrI{H}IffM MarxlrrHoe noJre Ha Bcex
rpex [olrocKax (I-il) uMeer ol[ry r.r ry xe fiorrf,prlocrb, coBnaAaprqyro c rroJrf,pHocrbn no
JrrrHr,rsM rrourouleur{fl Ha rroflocKax I u npegqprrqux.

2, Bcnuurra 31.07.1988 r.
Bcnrtuxa na6nngalacr B IIrIrepBaJIax Arrru{ sonx }, 5852-5915 A Ha cnercrporpaMMax,

[oJryrIeHHbIx t 7h3O^-7h39^ UT: xan6onee rtrrrepecHoe o6pasoranue - p..nor...Luaflcfl
B OCHOBHOM Ha fltrpe rr8rHa, sMrrccr{8 B rrHrrr.rEx Dr, Dz NaI (npocrupabulaacs .ua 2-3
nonocxu) u a nnrml D3 HeL

-Paccnaorpuu 
oMl{ccruo rluHrui narpna. Ha puc. 3 npmegeuu SorouerpuuecKr{e Kogrypbr nr{.

nufr (r orHoclrrerlbHblx I{HreHcllBuocrrx) } oproroxanbHbrx norrfipr{3aqr{ax EIfl Tpex Mo-
MeHroB BpeMeHLI, orHocflIllrlecfi K HecKoJrbKo pa3nbrM MecraM Ha noBepxfiocru ConHqa.
Bupgro, rrro gMl{ccrtonnbre KoHTypbr B oproroHarrbHbrx norlfiplrcalll{f,x cMerrleHbr Epyr orHo-
CI{TEJIbHO trPYTA IIO EIII{HE BOJIHbI, BE'IMIIHA CMEIIIEH}Ifl PA3III{qHA B PA3HbIC MOMEHTbI BPEME
HI{.

Oqexuu rro cMeIIIeHHT IIeHTpoB Tflxecrr{ elrucod HanpflxeHnocrb Manrr[rHoro norrfl Bo
Bc[bIIIIKe. B peeynrrareIIorD laercf,oxono1000fc. O$nxo eclru floneorrrr{ttsercaorqr.rcro
rlpoEonbHoro, To SToT cnoco6 traer 3aH[xeHHoe 3HaqeH[Ie n'anprxennocrl{ tloJlfl, npl{ gToM
saHl{xeHlle rena 6olrute, qeM 6onrue T - yrofl HaKloHa cruroBbrx rrr{Hrui nonr K Jryqy 3peHLtE

[5] . IIo orHoIueHI{Io }IHreuclrBHocrefi n- u eKoMrroHeHr lt4mtrn Hr.rKeJrf, },5892,84 A lieun-
reHcIIBHocrb a r[oro@epe H narHe paBra rrErbrpervr) no Qoprvrynarvr Cupca nanr orpeEena rr{
yrorl 7. On orasalca B rlpegerlax 67-72o AJIf, pa3Hbrx MoMeHroB BpeMeHr{, r.e. MarHurgoe
Ilorle B rlarHe B Mecre cBerleHl{f, MeraJrrloB 6rmo 6flrcxuM K nonepeqHorr,ry (xa yporne So.
roc$eprr). Oruetuu raKxe, qro gMl{cc}If, B rrrtrI}rf,x Harpnfi paclolaraJracr sftrrc1,1 crexu,
SHaKa rroJltr B IrsTHe, rIoCKOnbKy c pa3Hbrx cropoH or gMltccurl, saH}INaaloutrefi ADe [ofiocKr.I,
o[peEerleHHoe [o JILIHI'IflM rlorrlouleHr{fl Harpltr MarHrrrHoe flone r{Meer pa3Hbre 3HaKr,r. Tarnna
o6paeona, Moxuo yrBepxAarb, rrro Harrpaxennocrb Marnr{THoro uorra 1000 fc, [onyrreHnaf,
no cMerueHllro ueHTpoB TflXeCTI{ SMIICCI{II, SHaqIITeIIbHO 3aHI.IXeHa.

O6paulaer na ce6a BHI{MaHr.re cyulecrBerHoe pa3rrilqile BrrEa glr,rnccllll B _rrilHr{Ex D1 tr, D2,
oco6enuo BbrpaxeHHoe Ha c[eKrporpaMMax, orHocflrrluxca x 7n32m a 7h33m (]7. Ilwtran
D1. IIOKa3DIBaeT CI'lJIbHOe paCUeIUIeHLIe OrvrUCClU.na IIBa KoMlOHeHTa, KOTOpO e S llrUUt{rt D;
BbrpaxeHo cla6ee lurlr cdsceM orcyrcrByer.

O pacueuen[u HeKoropblx sMuccnoxHrrx nlrrrfr MsraJrrroB Ha IFa KoMrroHeHTa B crreKT-
pe BcrrbrrrrKr{ B[epBbre coo6ruuln Enara u Ep. [6]. Xora ru( c[eKrporparrurr 6rmu nony-
qenrr 6eg norlgpl,tgal$onnofi oururcu, oHtl nptltultn K 3aKnrorreH[p, rrro pacue[nen]Ie oMI{c-
a,nts nnwfri D1 , NaIn I 3706 A CaII, Koropoe onu na6nngpalr, BbBBaHo Marxr{rHbrM norreM.
Bnocnegcrar.ur aBTopbr orKasiurr{cb or rarcofi rtr{Tep[perar${r.r [7, 8], r{ Borrpoc o trpt,rvrrHe
paculetlrlexl{tr 9MI{ccIM xexoroprrx nwttfrt MeriuIJIoB Eo Hacrof,ulero BpeMeHI{ He Bbrf,cxeH.

Cxeua ManrrrrHoro paculteturenlrfl y nlrrttdr D1 u D2 pa3rruqHafl: t(2),413 y rnrtum Dr fi
t(l), 3,513 y nrmwt D2. Torga B MarHr{rHoM none, 6nnsxoM K [ouepeqrroMy, y r:1g{1yrtt
D1 MoxHo oxllEarb pacueruIeHr.rfl Ha I{Ba KoM[oHeHTa , ay fian$n D2- - cropii rra rpr.r
KoMIroHeHTa, rreM Ha ppa. Ecnu Mbr r{MeeM Eelro I{MeHHo c raKr{M oryrlaeM, To HanpsxeH-
Hocrb MarHI{THofo .uorlfl MoxHo oIrpeAeIII{Tb rro paccTof,Hl{Io Mexlo/ trByME ru.IKaMr{, Ha KO-
Topble pacuerulaeTcfl gMillccufl. Hanprxerurocrb MarHIITHoro rIoJIfl Bo BcrrbrluKe, oqeHennah
no nt*tur.ll D1 u D2 NaI raKr{M cuoco6ou, Aosr}rraer 2500-4000 Ic.

Oco6tIfi Llurepec upegcraBntrrct na6rngenua gMrrccu[ B Jrrruurr rerruz D3, TaK KaK oHa
o6pasyercr BbI@Ko n aruoc$epe Comua (a nepexogrou oroe). OorouerpuuecKr{e KoHry-
pbl JII'IHIIII D3 B oproroHaJlbHo IIoIIflpIEoBaHHoM CBeTe IIpIIBeAeHbr HA pHC. 4. OrUOCment-
Hrfr cgpur MaKcLrMyMoB gMnccltu Ha cocetrHlo( rroJlocKax coorBercrByer MarHr{THoMy rrofi1g
900-1100 Ic, a to BpeMff KaK n/tarHl'IrHoe norre B rrflTHe, Ha KoropoM HafinmAaracr svtnccltfr.,
orrpeEeneHHoe uo ilrHr.rf,M ). 5892,88 A NiI n 5899,30 A TiI, cocraBJrf,er 1200-1g00 rc.
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Kar u Bo BcnrrruKe 12 awycta 1981 r., B EaHHoM cJlyrxae llrrrw:a noruroulenr{tr u Hsrryqe
HHf, cMeuleHtr,He'TorIbKo MarHI{rHbrM [orreM, no nnyueaoft cKopocrbrc. Ilunl,larromouleHrrfi
). 5892,88 ,A Nit u eMr{cc[ollubre lltumtlr4 Dt, Dz NaI cueuenrr B crfirrorc cropoHy crreKrpa,
Cropocru rlogteMa BeluecrBa, fionyqeHHbre rro flrrHr{ffM HI{KeJrf, m D1 rrarpur., 6nusxn no re-
rMrlrrHe I{ paBHbI - 1,5 ru/c, cKopocrb uoEbeMa no Ifimruwt D2 6onrure r{ Eocrr{raer -3 ru/c.

Tlunus te]/,ua D3 yKasbrBaer Ha onycKaHue BeulecrBa @ cKopocrbrc 2,4-3,3 rna/c. Ilony-
iqeHHafl Kaprr{Ha ppuxenrui s o6[acru Bc[brrrrKr{ Haxog}rrcff B corfiacru{ c p$yrrbraraMr.r

[9] : uogDer{ ,BeulecrBa s 6onee rny6ornx u onycKanr{e B Bepxnr{x clroflx arMocsepu
Conuua.

3. Oco6erutocru c'rpyKTypbr Marxarnbrx uouefi rrffrerr,
Ha Kotophrx Bo3HuKaJrr{ 6onrurnr Bcnbrruxrr

B ucc.ne4onaHnbrx HaMr.r BcrlbrruKax gMrrccfia MerarlrloB I{ remra pacrroJlaranacb Ha pac.
croflHl{sx ( 3" or Mecr I{3MeHeHHg 3HaKa rloJrfl B nflTHe }I crpyKTypa MarHI,ITHoro no\b
6rma oqenr clroxo{oft KaK no rroBepxnocru, raK r{ no rucore (cnr. rarxe [3] ).

C qenrp'fi3yqeHufi crpyKTypbl MarHlmHono ttorlfl B Mecrax cMenbr 3HaKa noJIfl B flf,THe
l6bulo [pocMorpeHo 6otruroe KoruqecrBo rloJrf,pr.r3arlfionHbrx c[eKTporpaMM rrfreH, Ha Ko-
Topblx upoiloxoEl{J'Il{ 6onrurre BcrlbtrrrKl.r. Qacrr cnexrporpaMM uoflyqeHa Bo BpeMff Bclbr.
mex. O6paqaer Ha ce6s sxm\aaHrre cloxHocrb Kaprlrr{br pacue[neHr{fi n:rrttdr u r{3MeHeHue
ee rlpu flepexoEe or optoft uonrpou4rofi IIoJIocK[I r gpyroft. Paaurre fl$Hfi$raKxe rroKasbr-
Baror,pa3rr[rrHyro KapTmry pacule[JreHr{a.

Paccuorpuu crpyKrypy ilwfllnt t 6t02,7 A CaI-s roM Mecre rrf,rHa, rge na6troganacr
eNrlrcclrs MerilrrJroB so BcnrrruKe 12.08.1981 r. s 6h28^-6hZ( (IT, na cne*rpo"paunae,
nonyueuuofi s 6hZS? ,UT (puc.5). 9ra rIr{HHE rro ru{reHcr{Bnocrr.r 6nr.rsxa K rrrtrrrrM xerre-
34, B Koropblx naSnrogplacb gMLIccI{a, flBJIflercE TprfiuleroM }I rryBcrB[TerbHa K MarHImHo.
My rlofi'rc (gtr2 = 74 . 1O-l o). Mrr auguu gpa xouuoxexra, Koropbre cMeuleubr ornocr{reJrb-
'HO nOJIO)I(eHI.Ifl HeBO3MJ[rIeUnOft rUUrUn rI Il3MeHflIOT CBOe IIOJIOXeHLIe B nOTIOCKaX C OprOrO.
nanrnofi [onflpl{3all&efi. tlpr.r srou na6nroEaercfl TaKxe cgBr{r Konrypa nfiHyn4 B rlerroM.

Ha plrc. 6 npuregen fipr.rMep pacqerureH[rr nwnuk
). 6301 ,5 w 6302,5 A Fel s ronyrenr{ rxrHa s6rr-rgr
Irttnwtr cMeHbr 3HaKa flo[fi s [gaecruofi caor,tN4t,r 6orr-
Irlr.rMr,r BctrburrKaMr{ aBrycroBcKoft rpynne 19i2 r.
(cuertporpaMMa ronyr{eHa 4,08.1972 r.). Ecnu fltr1rrfr
6302,5 A (rpururer) pacqerneHa Ha rpr.r KoMrro-
HeHTa Ha Tpex coce[Hlrx IIonffpor.rAHbIx IIoJIocKax
3-5 ro rrr{Hr{fl }. 6301,5 A (c 6onee cloxsofi cxerrofi
pacqenrerrun) pa"ue*era Ha rex xe fioflocKax Ha ABa
KOMTIOHeHTa, cMeuleHHbrx B oAHy tr Ty xe cTopoHy
orHocr{TerlbHo HeBo3MyrrleHgoi tltu.ru.

flogo6nyrc Kaprr{Hy rroflBJrenr{E rpurrlrera B rrr.rnr,ru
). 6302,5 A u grQ@yeHoro Ayrurera BMecro 3arsara
B JrlrHr{flx Dr, Dz NaI a rgpax fitrTeH orMeqafl panee
A.B. Cenepnufi [10] n roropr,rfi BbrcKasirrr rrpegrrorro-
xeHr.re, rITo EBTIeHLIe rogroi crpyKTypbr MarHI{THoro
,rroJrfi IIflTeH MOXeT IIpr,rBecTI{ K EerroJlffpr.r3arlEr{ KoMIro-
HeHT, T.e. K [OflBJIeHr.rp Herrorlfl pl,t3oBaHHoro TplrureTa
(rcar r rruwr ). 6302,5 A sa nolocrax 3-5 Ha ua-
ruerra przc. 6).

Pne.5. Oororr,rerprqecKue KoHrypbr lusur l, 6102,7 L Cal
B noJIOCKaX C OpTOrOHir.JtblIbIMtl rIOJIfipr{3arIHtMr.t B TOM MeCTe
nsTHa, rAe p ac[oJrataJlacb BCIIEIIIIKa
I 2.o8. I 981 r., 6hz sml)T il02,72 Col
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hrc.6. Ilpurvrep pacuellJlreHurr nmruft 16301,5 AFeI u 15302,5 AFeI s IroJIyreHE nrflra a6n}Igr't cMeHrt

3HAKA IIOJIf,
04.08.1972 r.

Prrc.7. Ilonxpr'r3alrnonniul cneKTporpaMMa' floKa3blBzlrcura'I paculeflneu]te flwrtru]\6102,7 ACaI s flonyre-
HU ['THA
19.07.1981 r.

hrc.8. Ootoverplltlecxlle KoHTypEI r,wnult6l02,7 ACaI s nonyreHu [rrHa
19.07.1981 r.
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tlacro pacureluleHlle Ha ABa KoMnoneHra rloKa3brBaer rrvtr4fl).,6123,2 A Cat. Ho oco6rrfi
r,rnrepec [peAcraBrrfler Kaprr.rHa pacuerureHlrfi tr,rrnr4 l\ 6102,7 A CaI, o6uapyxexuafi B rro-
JryreHI{ flflTeH: Ha HecKoJrbKIIx flocJlegoBareJrbubrx floflocKax rroJrffpr.r3aur,rounofi cnexrpo-
rpaMMbr ua6nrcgamrcg EBa KoM[oHeHTa, cMeuleuHbrx orHocr{TerrbHo HeBo3Myrrleunofi nruru,r
B pa3nbre cropoHbr (prc. 7). llogo6unnu o6paaou pacueureH r{ pf,A Apyrrx nnurft. Ooro-
MerpI{qecKLIe Korlrypbr :r.w*w4. l\ 6102,7 A ua nonnpusau[oxHoft c[eKrporpaMMe) rrorryrreH-
Hofi ao BpeMrr 6omruofi BcrrbrrrrKr.r D.A7.1981 r., [pe4ciaBleHbr Ha puc. 8.

Ilo4o6ryro KaprI,IHy pacuerlJreHr.rfl MoxHo o6rxorurr cyuecrBoBaHr.reM B oArroM o6reue
Hepa3perraeMblx reJrecKo[oM sIIeMeHToB C MarHI{rHbrMI{ TTOJIEMT{ IpOTIIBOIOIOXCTOTO sHa-
xa, Ec.tll HarlpflxeHnocrl{ rlporl{Borlolroxrbrx uoneft pasuue rlo BerrFIIrHe, To rr,rtr 6ygeu
ua6nrogarr o6urd cfBl{r pa3gBoermofi illrntlvr B pa3Hbre cropoubr rrp[ flepexoAe or ogHofr
Ilonf,pollAl{ofi uolocru rc gpyrofi. B cnyuae }rx paBeHcrBa (ulu 6lusocrn) snrsaroo6pa3Hbre
cMeIrIeHLIfl 6ygyr roo6ue orcyrcrBoBarb Lr Mbr 6ygeNa Br{Aerb ABe [apanlelbHbre Jrr{Hur{ Ha
HecKorlbKI,Ix IIOJIoCKax.

4. Brrnogrr

1. B o6eux IIccIIeEoBaHHbIx BcrIbrIrIKax gMr.rccr.ra MerullrrroB I,r reJrufl pacrroflaruracb He Ea-
ilee 3" or Mecra lI3MeHeHLIa 3HaKa MarHHTHoro fioJlf, B rIflTHe, [p]I groM no gMI,Icc]IoHHbIM

III{HI,IEM 3HAK IOJIE B 9TOM MECTE HE [3MEHflIICfi.
2. OupegeneuHafl no cMelueHuro gMr,rcclroHHoro MaKcr,rMyMa ntmtdt xeJresa Ha rrolocKax

c oproroualrnofi rloJrEpl{3aUuefi nanpaxermoctr MarHlrrHoro rIoJrE Bo Bcr[brluKe
12.08.1981 r. Aocrlrrara 2300 Ic.

3. IIo clreutenl,Irc ueHTpoB TExecrrr gMr,rcclronHbrx ilvnrdt HarpI,rE Berr[qrrna rroJra Bo
Bc[bIIIrKe 31.07.1988 r. rrortyqmacr 1000 Ic, o4uaro sror cnoco6 Aaer 3gecb 3aur,rxeuHoe
3HATIEH}IE IIOIIfl.

4. Marnuruoe [oJre, I,I3MepeHHoe rro cMelr(eHuro 9MI{cc}IoHHbIx MaKcI{MyMoB rII{HI{I{ feJrua
D3, r&KXg trocTl{raeT - 1000 Ic, a ro BpeME KaK MarHI{THoe Ilole B uErHe, o[peEerreHHoe
B 3roM Mecre rro lrr{Hr{flM NiI r.r TiI, cocraBJrfler 1200-1800 Ic.

5. Onpegeneurt nyueaue cKopocrlr tro gM]rccr{oHnbrM rrlrnr{EM rr flr,rur,rtrM rrorrtoulenl,rn.
.EIs scnrrurcu 12.08.1981 r. pt,txeur,rfi, uafigennrre uo lr.rHr,rflM nornoueHufl r,r [3flyrrenr,rg
xerle3a, HitrlpaBJrenbr B pasnbre croponbr (coorrercrneHuo rroffbeM r.r ouycKanr{e). Bo acnruu-
re 31.07.1988 r. nnuux uornouleHus NiI u sMr,rccuoHHbre lwmyrr4 Dr, Dz NaI yrasnrnarcr ua
flo[beM co cKopocrbro 1,5-3 ru/c, a ilfihlufi. DrHeI - Ha ofiycKaHr.re co cKopocrbro
2,4-3,3r.vlc.

Cropoctr, o[peAerleHHble rto pa3HbrM gMI{cc}IoHHbrM TII,THLIEM oAnoro Ir roro xe 3rIeMeHTa,
pa3rII,IrIHbr, [prueM 6ouee cr,urrnr,Ie [[IH[II,I yKagblBaror na 6onrurue cKopocrll

6. Heroropue grpyKTypurre oco6ennocru gMr{cc}roHubrx mitffi MoxHo o6taGrurr uln
pacue[IIeHHeM sMI,ICCI{U B [peI,rMyLqeCrBeHHO no[eperrHoM noJre, ErrI{ cy[IecTBoBaHr,reM B
cBerElrleMcfl o6teue nporlBollofloxHo HarlpaBrreHHbrx uonefi. B orux clyqaf,x Ha[paxeH-
Hocrb MarHHrnux norefi Bo BcrrbrrrrKe 31.07.1988 r., o[peEerreHHatr no nwruuav,D1, D2 NaI,
cocraBJrf,er 2500-4000 Ic.

7. B noryreHll IrEreH o6Hapyxena raKafl Kaprltrra pacueluleHna nu:afrt [ourorueHr,ra, Ko-
roparl Moxer 6rtrr o6rrcueHa cyulecrBoBaHr,reM B oE$oM o6r,ervre Hepa3pe[raeMbrx rerrecKo-
IIoM SJIeMeHTOB C MarHr{THbIMI{ IIOIIAMI{ IIpOTLIBOnOJIOXHOTO 3HaKa.

B earcnrctleuue aBropbr Bbrpa)Klrcr 6uarogapnocrr C,H, Iouacrory, 3.A, EapanoBcKoMy,
M.Ax" fycefiuory u H.H. Creuansn aa o6cyxgenue pa6orrr.

Hox6pr 1988 r.
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TIYJIbCAIIHS COJIHIIA: TIEPECTPOIIKA,
O E YC JIO BJIEH HA.fl 2z-IIET HKIM II I,IKIIOM AKTI4BH OCT H?

B.A. Koron, T.T. Ilan, JI.B. .I[ngxorcruft

Perynxpuue LI3MepeHrt ru$Qepeuquaarnofi gonrepoucrofi cxopocru, BErrroJrHeHsbre a Kprrny c 1974
no 1987 r. (rcero 902 !UJt', 5612 ,t Ha6nrogenrafi) rroATBepxgaror HaJrurrrre EolroBpeMeurrofi Sasoao:
KorepeHTnofi rIynBcaqI{I'I Conuqa c nepnoAoM 160,01 ruulr. C Apyrofi cropouEr, aHaJrr.t3 HoBbrx AaHHErx [aer
ocHoBaHI4, npe[flonararb, uto l6Gr"rrHyrrzur nynrcaqu.s ConHqa r{Meer, no-BHAnMoMy, Mynbrr,rnJreruyro
(uo uac,o:re) ToHKyIo cryyKTypy, B uacruoctu, 6onrure r,r3MeHeHru uurrnr{Tyg6r r Qaerr nynbcaqur,r B
fiep]loE 1983- 1987 rr. Moryr o3HaqarE, qro nocJle 1982-1983 rr. na6nroEarotcx l50-rr,ruuyrurre xone6a-
Hrt, cBoficfilernrre "aropot nonosrHe" 22-nerseto quKna Maxur{THoft axrusHocru Connqa.9ro Horoe,
HeoxI{EzrHHoe csoficrno flyltbcamr, Brlpa3lrBlueec, B yKa3ar{Hbrx H3MeHeHHgx, orKpgrBaer Eorronxr{-
TeJIEHbre BO3MOXHOCTT,T EIf 3OHAnpOBaHUf COrrHerrHbrX HeAp, a TaKXe Arx r.{3} reHnfi BHyTpeHHero Bpaule-
nus. u ll (22) -nernero quxna Connqa.

PULSATION OF THE SUN: THE REMARKABLE CHANGE DUE TO 22-YEAR CYCLE OF
ACTIVITY?, by V.A. Kotov, T.T. Tsap and L.V. Didkovsky. Systematic measurements of differentialDop
pler velocity performed in Crimea from 1974 through 1987 (inall902 days,5612 hoursofobservations)
continue to confirm the presence of the long-term phase-mherent solar pulsation with a period of
160.01 min. On the other hand, the analysis of new data suggests that 160-min pulsation in the Sun might
have a multiplet (in frequency) fine structure. Particularly, great changes of amplitude and phase of the
pulsation over 1983-1987 years may indicate that since i982-1983 years we observe indeed 160-min
oscillation pattern inherent in the "second part" of the 22-year cycle of solar magnetic activity. Being veri-
fied, this unpredicted property of the pulsation can offer a novel possibility for probing the Sun's interior
and perhaps for the study of the solar internal rotation and LL(22)-year cycle.

Ha6nrogennx MarroaMrurrrysmx ({ 1 u/c) Kore6aur,ri npeBofi cKopocr]r Soroc$epu
Conuqa 3arpyAr{enbr us.sa Brrrflwr.E $lyKryaqufi npospawrocrr{ seMHofr arMoo(bepbr. B cny-
uae 160-rvrruryTHblx ocUurlJlfiltufr Mbr BcrpeqaeMcf c EorroJrHr{reJrbHbrMrr cfloxHocrflMr.r BcneA-
cTI,IBI,re 6rlugocru ilepl,IoEa K EeBflTofi rapMoHr{Ke cyroK.

Coruacno Ao[JrepoBcKr,rM r{3MepeHr.rfiM, BbrrrorruerrHbrM a KpAO B 1974-1986 rr. rpr@-
rfepeurytanrnblM MeroEoM, B crleKrpe MouHocru (CM) rno6arbHbrx ocur.rJrJrflqufi Colnua
[prlcyrcrByer crar[crr,rqecKr,r 3uaqr.rMbrfi reproA 160,010m l,2l . Peaynrrar [oArBepxEeu
LI3MepeHI{sMI{ B EpyrEx odcepaaropufix [3-6] . Hegaauo, oEHaKo, corrHerrHaff rp]rpoAa
160-rvrunyruofi nepnoguuuocru 6nr:-r.a nogBeprHyra coMHeHr{ro HoBbrM}r r,r3Me-
peHLIfiMlI Jr) reBofr cKopocrll, BbrrrorrHeHHbruu a CreuQopEe r.r I4saue (KanapcKl.re ocrpoBa).
Aaroprt [7, 8] coo6urur]I, llro rro EaHHbrM rrocrregrrl{x rer $aeoaaa cra6unrnocrr treplro[a
EapylJJaeTcfi, a caMa [ep[ol[4qHocrbr rro MHeHr{ro, HarIpLIMep, [8] , aoonrraer r.r3-3a BJltrfittrlfr.
4{$Sepexquzlrlbuoi arMoofiepHofi erccrurncquu. (3arr,rernna, qro BJrr,rf,H}Ie arMoq$epbr Ha
r,I3MepeHr,rfi AolnepoBcKoro cEBr,rra crreKTparrbHoil nuw|Jrt rroEpooHo paccMorpeHo B [9] ,
rEe rroKa3aHa Hecocro.fiTellbHogtb "arMocsepuoro" apryueura.)

AHamrs KpbrMcKllx Ha6flrogerx{ft 197+-1987 rr. fio3Borrfler cHoBa rocraBurb Bo[poc
o AocroBepHogrl{ I{ [p]Ipoge [ep]Ioga, a raKxe BbrflB]rrb HeKoropbre HoBbre cBofrcrBa Ha-

6rrogaeurx y Connrla I 60-nauryrnnrx oculrurffur.rfi .
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r974,66
1975,58
1976, s4
1977, 5'1

1978, s6
19'19,47*
1980, 50*
1981, sl
1982,76
1983, 66
1984,,68
1985,63
1986, 54
1.987 ,63
Bce 14 net BMecre

Ta6nuua 1

fiauurre na6nmAonrfi

9t2
2 048
1 955
3 362
5 651
4 s66
3 6s3
6 264
4 219
6 841
4 0s9
6 66r

10 066
7 084

67 34t

t,42 t 0,21
0,81 r 0,18
0,36 t 0,13
0,78 r 0,19
0,48 * 0,09
0,56 + 0,15*
0,45 t 0,13*
0,47 x 0,07
0,69 t 0,15
0,50 r 0,18
0,04 t 0,14
0,28 r 0,09
0,34 + 0,08
0,45 I 0,14

o2hl5* t 4m
02 25 t6
00 09 t9
00 35 16
0l 24 r5
01 59 r 7*
02 36 t8*
00 '30 *.4
01 02 t6
00 19 t9

00 38 19
02 31 t'l
00 17 t8

t4
32
32
59
78
60
50,

82

66
89
55
84

tL7
84

902

76
L7t
163
280
471
381
304
522
352
s70
338
555
839
s90

56t2
*Ber yuera 17 EPleit na6nrogexr,ri 3rxvrofi 1979-1980 rr.

1..[arumre xa6rrcAemft

Bce uouepenuff BbrrlorrHerlbr c lloMorubro reluoceficnaorpaQa [9] . Ony6nuKoBallubrfi
Ao c}rx uop ua6urcgarerrbHbrfi Marepl{afl IIoJI) reH a 1974-1986 rr. s rerreHr{e 7ll Edfleir
(ororo 4345 ,t Ha6firogerilft, nrn -try' = 52136 orgeJlbHbrx nenaepenufi cKopocr]t c 5-nannyr-
HbrM ycpe4{eHueru) [2]

Panee, npu o6paSorKe EaHHbrx 1983-1984 rr. [2],6rrnu "3a6paroaanu" 107 Erefr
ua6nrogerrtfi (r cyrvrrvre oKorro 677 u), utrl{ oKorro 75% vtacclasa. Enuro 3a[oAo3peno, rrro
9'rll [I3MepeHI{fl MoryT 6rrrr uroxoro KaqecrBa [o r,rncrpyMerrrarrbubrM nptt,lozr,taw ulntm
u3-3a He6rraroflpl{ffrHbrx aruo@epHrx ycnoaufi. flocneAyrorqrfi 6onee ruarenbHbrfi aHa-

III43 3T[IX 3AIIUCEfi IOKA3AJI, IITO I{X KAqECTBO BIOIIHE YEOBIIETBOPI{TEJIbHOE I{ OTCYTCTBYrcT

KaKI,Ie-JrLI6o o6tercr[sHrre flpurluHbr EJrf, ucKllrcqeHrr.8 grHx 107 gHe[ us o6pa6orxn. Mrr
3gecb BKJIroqulI{ yKagauHbre Bbrrfle 107 uuefi B anaJrr,r3rqro yBeJrrlluiro qucrto AaHrbD( 1983-
1984 rr. [orrrrr B 4 paza u [o3BoJrnlo cyulecrBerrHo yroqmrrb u Aorro,rH]rrb noflyrreunble paHee
pe3yJrbrarbr. Kporrae roro, Mbr Eo6aBrlnll HoBbre I,I3Mepe]Mff, cAerrarlllble B Terleltrre 84 ercfi
g 1987 r., cM. ra6n. 1 (r ueprofi KorIoHKe - cpe&rufi MoMerrr ro4r.rHoro Maccr{Ba EaH-
Hbrxi Ap - rapMoltr{qecKafl aMIrrII{TyEa,9 - MoMeIrT UTwarccuvtyr*ra 160-r"ruryruoironr6l,
cu. ruxe). O6rurfr o6tervr Eanlrbrx rro cpaBHelr[rc c [2] yBerrurrr{H ua 29%, [o cpaBrreH]rro
c[9] -rorrruB3pasa.

2. HeMererrrlE aMrrluryEEr

.ftx raxgoro roAa B orAeJrbHocrr{ c flepuoEoru 160,00u (ll9 cyr) MeroAoM Harroxen-
Hbrx srlox grporllracb pe3yflbrl{pyrcular KpIrBatr cKopocr}r, Errfi Koropofi sarel{ MeroEoM
HaI,IMeHbIIrux KBaEparoB Bbrutcrlrrlacb rapMor{HqecKas aurrnuryna An u Qasa (unu nao.
rvrenr t/Q g MaKcHMyMa cr{Hycor{Abr, cM. ra6[. 1.3a nynenyro grroxy Bcrory [pilrtr{MaJrcff
MoMeHr UT 00n00m,U,.01.1974 r. 3HaqeHuf, ryuenofi cKopocru cqrrawtcfi. rrofloxr{rerrb-
HbIMI{ EII.E cIFI{ra clleKTpilrlbHoir ttut**t B cr{Hroo cropoHy ("upu6nuxerme" qenrpalruoft
uacrx $orocQepu Cormqa rc ua6rrcggrenrc).

n39

ToA tlucno Ay,*rlc 9(UZ) (rvrarc)

AHEfi qacoB _m5 -TOqeK



,4-nrn lc

ol
o2? = /640mT

f'
11

\
\
\
\T

r _ 
J_-f 

__l__ 

J__1,,r_ 

_{.,,.r1__r,, 

r-+4
4r

/!74 /t76 /978 /!80 /s82 /t04 /386 fod

P[c. l. I4grueHeH[e cpetrHefi aMrrnr.rryArr xone6anufi Corxqa c repr4oAoM 760- s 1974-1987 l.
1 - cxonreaugle cpeAHHe 3nalrealr.E 3a ABa coceAr{Hxto4a,2 - AanHbre 1987 r. Bepr[Ka[blrbte qeproqKu -
craHgaprubre oruu6rN (t o)

Xog cpegrux gua.reltrrfi aMrrJrllryAbr A7 ButlepBuire 1974-1987 rr., [orl) IeHHbtx Ha

ocHoBe ra6n. 1, [oKa3aH Ha pr.rc. 1. Blrgno, qro aMurr,rryEa 160-rvrrnyruux rcone6anufi 6rua
MaKcr.rMarrbHort a 1974-1975 rr. r{ M}rr}IManbnoi s 1984-1985 rr. B uocneErme ma roEa
ua6nmgaercr orrflTb HeKoropoe yBenr.rqeHlre aMrrrrllrygu. He [cKrlloqeuo, uro Bapuauurl
aMrurr,rrygbr cBff3aua c ll(22)-JrerHr{M rIr{KrIoM vrarnntrtofr aKrI,IBHocrI,I Connua,3avretnrra,
B rlacrHocrr.r, qro Mr.rHr4Myv,\ 1984-1985 rr. tro BpeMeHI{,[oqrI{ coBrlarr c MIIHIIMyMoM

cBer[Mocr]r Conuqa, 3aper[crpr.rpoBamrbrM s 1985-1986 rr. na crIyrH]IKe SMM (rapvo-
HuqecKaff aMrrJrlrryEa Bapr{aU.rLI conneqHofi l{ppaElraryIlr oKoJIo Op4Vo c npetrrloJlaraeMblM
reprro4oM ry 11 ner) [10].

3. (Dasosaq SrarpaMMa

Ilro6u ycrauoBllrb orJILIqre [ep]Ioga 160p10'z or cyrounofi rapMoHI{KIr (160,000-),
6rua nocrpoeHa Sasoaax EIarpaMMa - aHarlor ElIarpaMM O-C, tpuveuflIoulIxcfl rlpll
l,tccrreEoBarulr rrepeMeHHbrx 3Be3[,. Bce 13 guaqeuui $ag g, yKa3auHbx n ra6r. I (rvraccue

1984 r. He paccMarptlaarrcfi, raK KaK oH Aarr [piu<Tl,IuecKu HyrleByrc cpeEHIoIo arrtnnuryry),
HaHeceHbr Ha pr,rc. 2 rpuxgut - B coorBercrBl,Il4 c rlporl3Borlbuo nrr6panublM I,IHrepBa-

nol,a IJT: or 23h Eo 7h, n 3 para flpeBb[uarcu[M rrepflo4 160u. 3arevr Bcfi IrrlocKocrb
gG) Q - BpeM.fi o rogax) 3arroJrHaJracb rp.fiMbrMll TIIIHLIflMTI y(t) = at + b, rge eenruuua b

Ir3MeHffrracb or 0 Eo 160 uru, a 3Haqeul{ff HaKrIoHoB a 3aKrIIoqeHbI B rlpeEerltx ot - 100

ao 132 r"rnn/rog, rrro coorBercrBoBilJro rro[cKy rleplroEoB B &Iana3oHe 159 97O - l6O,O40m .

.[,ln xaxgofi upxrraofr Bbrrrt,tcr.firacb cyMMa KBaAparoB orrrtoseuufi A (no uepruralr)
rcaxgofi roucu ($aau) or garuroi rpauofr [pI{ ycJroBLI}I A < 80 rrus. floropr BbFMcTItrJI-

cfl crarrlcrllqecruft rpurepuft [l 1 ]
N

F=(1lr) In - 11r7,,r4 2, (Lill6qzlhl ,
i=l

rgei=1,2,...,13-uonaeprorIKI{,R=12-%,r=(6ON)-thuN=l3.Marcnn'Ialruoe3Haqe-
:giwe F coorBercrByer upanrofr y(r), naunyuruurr o6pasovr afiflpoKcrlMl{pyrourei pac[peAe-

JIeHr{e Bcex 13 ro.Ier Ha IrJrocKocru \0(r), a rmcrreHHoe 3uageH}re F ssr.g.ercn ctatlrcrrlqecrcoi
oueurcoi (a "curuax" HopMalbHoro pac[peAereuur) AocroBepHocrll a[npoKcrluauu]1.

Oraaanocn., qro pacflpetreneur.re $ae Ha pLIc. 2 rravr.yurtrr.vr o6paoovt aflflpoKcltMl,Ipyercr
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Prlc. 2. Oagosafl trHarpaMMa KpbrMcKHx ua6mo[euufi 16O-r'ruHytsrtx ocqunrsqufi Consua
Harnon rrpxMbrx nunefinofi perpeccnfl coorBercrByer flepxoAy 160"',0093 (tl5)

EyMrr rrpffMbrMr,r, r4MeroullrMr,r HaKJroHbr a = 30s tr 4l ,5 MI4H/rOA, Co 3HaIMMOCTtrMI'I 3J
t4 3,1 o coorBercrBerrno. Orcro[a cJreryer, qro paclpeAeJleHl4e 0a3 orBeqaer ESyM rleplt'
omrrHocr.EM: l6O9O93m (tl5)1 w 160,0126m (1 15), a He rlepuoAwlHocrn 160,0000, c

Koropofr BbTIMcJI{n[Icb Qaeu g; B ra6[. 1.

O6a nafiAennbrx replloAa B llpe[eflax oruu6Ku coB[agarcr c repIIoAaMLI 160,0101'n (11)
t4 l6\Pl26m (t1), nangenHbrMlr B rrocle[oBarerrbuocrr{ HarrirJrbHbrx MoMeHroB coJIHerIHbx

BcrrbrrrreK, Ha6lrcgauuruxcn a 1947-1980 rr. [12] . PacureIrJIeHI{e - Op025m coorBercr'
Byer rrepr{oly 6uenuft T = 195 t 1,1 r., 6rr:rorvry rc cpeguefi Arll,rreJ]buocrvr 22-teruero
Marrtrrruoro I(I,IKJIa Colnua.

Oasrr r4arcuMyMa cKopocrr{, [orfreuHbre B CreH$opae [7, 13] , npuaegenbl B ra6JI.2.
Bvreqe c Sasofi, orpeEerreuHofi uo ueuepeulltffM Ha l0nooru roflrcce [5] (anoxa 1980,01 (r.) ;

UT: 138 t {") , flonwaeM l2 Hoarx 3Haqenr.ri Qaa, uesaaucr,IMbx or,HaOnIoEeHLIi r Kprruy.
AHanns Qasoroi lfrarpaMMbr [oKa3brBaer rrp]IcyrcrBl,Ie B orllx EaHHbx rpex Ha]I6oJIee

cyurecrBeHnblx repl{ogoB: 159999 (t 2); 160,007 (t 2) vr l6O,U6m $2) c ypoBHnMI'I

3uarruMocrr.r 2,5; 2l u 2f, o coorBercrBeuno. B npegenax ouru6or nepuufi [ep[IoA coB[a-

Fger c rapnaouurcofi cytor (r.e. flBrlrercfl, rIo-BI.IprMoMy, apre$axrottt nsuepeuufr), a Bro-
poft - c KpbrMcKrIM sHaqeHI{eM 160p093m .

Bgss Cpeggee p;nfl [,Byx He3aBI{c}IMbIx pflEoB traHHbIx 3HaqeHI'Ie flepllora l6O,OO82m ,

[oflyqaeM cpe4rr.re Sasu no [aHHbrM I(AO u Creu$opua - l0xfioro ilorrcca coorBercrBeu-

T a6 r,tr\a 2

CreuQopAcrcre Qaru

02h

0/h

loA p (ut) foE pQr) fog v ur)

t97 6,6
1977 ,5
L9'18, s
1979,4

101gm
63!27
89+28

123 t 32

1980, 5

198 1, 5
1982,5
1983, 6

ll7 ! 34
93r18

105 t l8m
43!24

1984, 5

1985, 6

1986, 6

84r19
L26 + 4l
86r35

t B cxo6xax - craH[aprHaq ouru6xa nocreIIHI,Ix strauurratrx 4uQp.
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Ho uT o2ho8* + lsm v olh44m t 15m (rynenar $asa ncrcgy coorBercrByer MoMeHry
ur oohoom,al ,ol .1974 r) . coruacne Sas uoxcro cqr.rrarb yEoBrrerBoplrreJrbHbrM.

Anarus 25 $az Bcex rpex o6cepaaropnfi (KAo, crou$opu u I0xuufr uonrcc) rpr{Bo4rr
K BbIBo[y o lp]IcyrcrBr.rr{ B AaHHbrx r,rsuepeuufi clre4/rouux ,ueyx uau6olee 3HarruMbrx
repro[oB: 160,008 (t 2) n 160 lBm @ 2) c EocroBepHocrtro 3,7 u 3,5 o coorBercrBeuuo.
.[,o6annenue K KpbIMcKI{M EaHHrIM EaHHbrx Cron@opgg r,r I0xHoro rroJrroca, raruvr o6pa-
3oM, [p]IBoItrIr K rIoBbIIleHI,Irc ypoBHfl sHaq[Mocrr{ [ep]roEoB - 160,009 u -160913m:
or 3J u 3,1 Ao3J u3$ o coorBercrBeHuo.

4. Cnexrp Mouryocrrr

Couacuo I'I3MepeHI'IflM s Vlsaue [8] , a raurepsare 1980-1985 rr. BMecro rrep].ro4r.rrrHocru
rcO Pf rpl{cyrcrBoBala fleproEuqnocrr 1 60 p0-, coorBercrByrcrlafl cyrouuofi rapMoHrrKe.
B srou xe I'IHrepBane., rlo EaHHbIrra Crsu$opaa [7] , uapyrulrnacr Saaoaafl KorepeurHocrb
nepraogaPe ry 160010u.

n2, nL.c z

4/0

/o4 /2 /04, /4 /04, /6 /0+, /B l, nxlq

Pnc. 3. Cnexrp Moulrrocrr.r xole6aurft Conuqa, 1980-1985 rr.
Cyurvrapnoe rrucno ErEHBr.rAyaJrbHbrx usueperruft c s-MuHyrgbrM ycpe,qHeHueM N = 31243

lo2, n2, c-2

400

406

404

402

o

142

/0+, lz /04 /4 /04/6 /04, /8 lrnxf tq

Pnc. 4. cnerrp MourHocrr.r, srH)rcneHHsrfi Ha ocHoBe KpbrMcKlrx r,rouepeHufi 7974-l9g'l n.
qncno gHefi xa6nrogeuufi 849; cyrvruapnaq,qnrrreJrbHocrb - SZ4g ui N = 62915
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Pttc.S. a - cpeEHrs KpuBa.fl Au@OepeuquanLHofi nyqeBof, cKopocrr.r nynbcaUufi @orocQeprt Colnqa,
L9'14-1987 m (902 AH, Ha6nroAeHuqr, N = 67341; rouxu - cpetrHee 3HaqeHlle cKopocru B Ka)KEoM

lO-vrr.ruyrnorvr lrHTepBane Qa:u); 6 - xputat MoAynxquu qucJla Bcnblruex, l935-1980 rr. (qucno BorrEI-

urexly'= 24410; rouxu - cpetrHge 3Haqegu.fi B KaxEoM 2Q-MuHyTHoM trHrepBane 0a3bl)
IrlrpnxoBbre nuuurr upoBeAeHrr "or pyru"

Harun uauepenus 1980-1985 rr. oduapyxr,rBaror raKxe curlbl{yrc cyrorlnyrc rapMoHI4Ky
(nepuo4 P x 16O gO*) ; P o 160 9f rpl4cyrcrByer c HLI3KI,IM ypoBHeM 3HauHMocrI,I, oKorlo
2,3 o (puc.3) . .[,annue rpex o6cepBaropllfi, raKI{M o6pa3oM, rlo KpafrHefr Mepe He rlporllBo
perrar Epyr Epyry B orHorreHr.rr replroAa 160pyn B LIHrepBiIrIe Ha6rrc[erurfi 1980-1985 rr.
trIurepecxo orMer?rrb, rrro cpeAHee 3uarregl{e ,qBy( lepuoEon (160,049 r,r l59B68m), coor-
BercrByrouux caMbrM MoruHbrM IIHKaM Ha pLIC. 3 , parno I 60 ,009m (t 3) .

CM, nr,rvucnennnrfi fioqrr4 Errff Bcero l4-feruero pffAa KpbIMcKI{x I{3MepeHI,I[ 1974-
1987 rr. (sa ucrnrcueulreM Bropofi qacrr.r Ha6flrcEewrfi 1987 r., cAerIaHHbIx B reqeHl{e 53 melt
(N = 4366)), rroKasan Ha pr.rc.4.3Aecr flo-npexueMy rnaBHblfr rIIrK co 3HaqLIMocrbIo 5,6 o
orBeqaer rrepllo4/ 160,010'11 (t 1) . CpeUnfrfi 3a l4 JIer aMruIllryAa Kore6aHI,IsAT, x 025 rttlc.

.[,na nura (160,058 u l59B63m) EBrIfiIoTc.E roAtIqHriMI'I "careflruraMll" ocHoBHoro. Or uH-

reprrperar{u[ rpex ocralbnbrx rIr4KoB, rlpeBblrrarou]Ix ypoBenb 3 o (160p45; 160,000
w 159 B96m), roKa Bo3EepxI'IMc.rI.

5. Cpeaur KpI{Ba, nym,caqult

Pesymrupyrouiur KpuBafi cKopocrr,r, [ocrpoellllaE IIo BceM KpbIMCKI,IM I,I3MepeH[ffM

1974-1987 rr. (902 gux ua6nrcgeuufr,Iy' = 67341) Anfl rleplroAa Po = 1600101- , norca3aua

Ha pnc.5. 3Aecr xe [pI{Be[eHa cpegrflfl KpI,IBafl Mogynrlpr]I qucrta x-poMoc$epurx ncurr'
ure" 16-ua B > l) gi tS:S-tS80 rr.,nocrpoellHafl Ha ocnoBe [12] 

2 (agecr 6 - orsoot-
TeJIbHOe OTICTIOHeHI,Ie qIICla BCrIbIIrreK OT CpeEHeCTaTI,ICTIIqeCKOTO 3HaqeHllfl B Ka)I(I,OM I',I3

2,I[ononurtenrHbre 
EaHHbre rro BcnbrrrrKzu ga 1935-1952 rr. 6rrnr,r gamnro6egnoupeAocraBnegLrJI.C.JIe-

Br,ruKHM. 
1tu'

4J

4J

.---"/f", ,{'\\
-n/ \,

t,.i
\J

\/
\/
\.1

\l\t \,/

n

\ ;,,

,'l\
/\
JI

-/' Iaa

\ t/-;

/
ttr'\rl \\y' \r

. /,11

o



BocbMI'I Saeoaux uurepaa.roa). CrarucruqecKl{e AocroBepHocrr{ AByx Kpr.rBbrx, oflpeAerreH-
Hbre I1o Kpr.rrepup 12, nrlcorcu: BepogrHocrlt flonyqr.rrb raKfle cpe4u]re KpHBbre wfl cily-qafiurx npeueuudx pflEoB p I < l0-e u pz - 4 . 10-t , gnx rcpnrio cKopocrr,r r{ Bc[brrueK
COOTBETCTBEIIHO.

rIpI{ eroM rIoUIHrIocb rlopil3l{rerlbHoe cxogcrBo rboptvr gByx (uerapuomuecrcux) KprBbrx:
tvrouurtft u cpaBHl,lTerlruo ysrnfi MaKcI,rMyM r,r gnofiuofi MlrHtrMyM. BuEno TaKxe, qio r"rar<-
cI{MyM rII'IcJIa Bclblurer (nx HaqiulbHbD( vrouenrou) coBlraAaer c cocrof,HueM M[rH]rMarrb-
Hoto paAlryca Cornrla. 3ro npegcraB[.fier 3HarrrrennHufr r{Hrepec KaK g,;nff roucra Susll-qecKoro MexaHI'I3Ma reHepalllllt 160-rrmryrurx uymcaUrafi, TaK u p;rrfl, reopiltl- Tpr{rrepubrx
MCXAHU3MOB BCIIbIIUEK.

6. O6cyxuen[e pe3yJrbraroB

.I[oc,roaepnocrb colHerrgoro npo]rcxoxAeHr,rfl rreprofta l6O"Qf cfletr0/er us ra6l. 3, rge
upI{BeEeHbI 3HaqeHl{ff llepuoEa, o[peAeIIeHHbIe no pa3Hblttt HadnrcEenurna ConHqa, .uauuueo rcone6aruffx flpKocrr.r Soroc$eprr [olr] renbr s KAo pr66epenquarrbHbrM MeroEoM,
cM., HaupuMep, [9, 14,151. (Cpeunss aMrrrr{ryEa rcone6ars.rfi msrfepeuualruofi flpKocrr,r
3a uHrepBaJr na6lrogenlrfi 1976*1986 rr. cocraBJrffe"r A, - 3 . lQ-s B orgocr{rerrbHbrx egr.r-
Hlrqax; crreKTpirrrbHbrfr &ranagoH uerrepenui 0,8-l J &r<&r. @asa MaKcuMyMa mQ<fepeu-
urg{11ofr flpKosrl'Ir olpeEerleHnafi uo Qasoaofr AuarpaMMe, coorBercrByer rvrorraeuiy [/7
olnl7m + l9m Alrn reproAa l60p10l'n n Harrarnuofr snoxu 0l .or.rg74 r. oro B rrpeAe-
rax orulldru coBrlaEaer c Sasofi MaKcl{rvryMa cKopocrr{,.oupegeneuuofi roxe rro Sa:-oaofi
I[4arpaMMe EJrfl KpbrMcKr{x AaHHbD( 197+-1987 rr.: UT0l"24m ! 13m ).

Karc orueqalocb BbII[e., cpeEH.flfl aMIUIIITyEa 160-rrruuyrurx ocur.rJrrr.Eunfi yueurururacr
1911" , 4 paza sa 10 ner rplr repexoEe or r.rnrepBarra 1974-1975 rr. K r.rHrepBatry 1984-
1985 rr- Ha6nrogenraa 1986-t987 rr. yKa3brBaror Ha uercoropufi pocr cpeAHerb4r,ruofr
AMIJII4TYEEI B IIOCIIEEHEE BPEMfl.

I{: ausyarmHoro [pocMorpa 3arlrlcefi cae4yer, qro u3MeHeHr{f, aM[fir.rrygbr cBfl3anbr
[peI'IMyuIecTBeHHo c necra6unrnoctrro Saerr 160-rrrnnyrurrx ocqunaxqufr. 3ro couacyer-
cfl c BbrBoAoM, cEerrarrHbrM He3aBlrclruo a creusopge r.r vzawe 17 , 8l , o snauurerrbHoM
HapyilreHl'u{ $asoeoii KorepeHTHocru xoue6an}rfl B rrocle4rrue rogbr. I,Iurepeqro orue-
rr'rrb, rmo yMeHbrrreHr{e cpeAuefr aMrrnr.rrylpr s 1984-lgg5 rr. (crvr. puc. 1) coBrr:uo:l) c ynaennuelll4eM wa x 0,4 larclu qacror aKycr[qecKux (p-) rraoa coJrHerrHbx oculrJrJrfl-
uru ([16] ; 3aMerHM, o4raKo, rrro Apyrue su6mE rr.r, npirr-ogrr K BecbMa rrporr.rBope-
qI'IBbIM pe3ynbraraM o6 rgI\leHeHI,Iu aKycrlarlecrux uacror) ; 2) c yMeHbrxeHr.rew ua x O,lVo
collnetrHoil uppa[I'IaqEll [10] . BepoxrHo, Bce grr,r [3Mexeur,rfi B3auMocBfl3agbr r{ orprDKaror
cyurecrBeHHble I'I3MeHeHE.tr BlryrpeHHefr crpyrryprr Connqa lr ero rno6anbHoro MarHur-
Horo IIoJItr B xoEe ll(22\-Jreruero quxra.,oco6enHo xopouo sro B]rEHo na Saeoaofr
EIarpaMMe (puc.2): HecMorpfl Ha ycrofiuirayro B cpegHerr.r 6asoryro KorepeHrgocrb re-
puoEa 3a 1974-1987 rr., 6pocaerc.fi B ilra3a uogru "ropu3oHTarbHoe" noaegerure Sas a
1982-1987 rr. 9ro upr{BoEr,rr K Mbrcfita o roM, rrro cyulecrBeHHoe HapyueHr,re KorepeHr-
nocrr @asrr Haqaflocb, [c.B]18{MoMy, eue s 1982 r. flo upeueHr{ oHo 6onee r.rnn naenee
xopomo couacyercfi c rreperroJllocoexofi o6utero Marur{Tuoro nolr Colnqa, Koropaff
rrpor{3orua s 1980-1981 rr. cornacuo Crou$opgcK}rM r,r3MepeHr.rfiM [17] . BosuoxHo,
qro paI['IK:uIbHbIe I{3MeHeHI,IE [yJIbcaU]Iu oSyctoeleHbr HaqarroM nropofr [orroBr{Hbr 22-M-
Hero ulrKrra.

Cpnrn $asu, ouerlrEHo, cKa3irrmcb Ha Sopvre cpegHefi xpurofr cKopocrr,r, Koropa.rr
cyurecrBeHHo orfl,Fraercfi or cr.rHycor,rfibr (pnc. 5, a). Bnrecre c reM 3aMerr4M, qro crrox-
urtfr nerapvroxuqecrcufi xapaKrep rpr.rnofi Moxer 6nrrr raxxe o6ycroaneu cyuepuosr,rqr.refi
HecKorrbKr'rx roHKocrpyKrypHbrx qacror; era "roHKafi crpyrrypa" (nepuoga 160,um)
Bbu[Brrflerc.f, Ilplr aualr43e Qasonofi prarpaMMbr, a erue rrf{rue - trpu auturr.r3e apervreunofi
flocrregoB arerrbHocrr,r Haqair xp oMo@ epnrrx e crmruer [ 1 2 ] .

flpelgronara.r peiurbHbrM lr3MeHeHlre rourofi crpyKrypbr CM n pafioue repuo[a -160,Of
1M



KAO SQQexr flonrepa
CrsuSopg u l0xuuft 3eeexr.I[orrepa
IIoJIIoc

KAO

Mupoaue [aHHLre
O BCIIBIIUKAX

Ta6nuua 3

3xaqeHsg nepro4a Po

r9'74-1987
r976-1986

1976-1986

I 947- 1980

.[uQQepeuunaru-
H:r, ,pKocTb
Monrenrrt Haqan
BCIIbIIIIEK

160,010(t l)
160,007 (r 2)

160,010 (r 2)

160,0101 (r 1)

3,5 o-5,6 o*
2,4o

2,40

4,00

*B gasucrrrr4ocru or Merotra aHaru3a: @aeoraa ArrarpaMMa r{nH cneKTp MorrlHocrn.

(crur. pr'rc. 3 u 4) - Ha 3ro yKa3brBaer Br,rE $aeonofr El.rarpaMMbr Ha p[c.2, - uoxHo orreHr,rrb
xapaKrepHoe lIsMeHeHHe qacrorbl 3a I .[erHLIfi ]IHrepBirJr HaonroEeHflfi: Lvlv - 6 . 10-5.
IIo noprgxy BeJILTqI,IHbI oHo couacyercfi c-pacuelrreHr.reMrracrorg:-MoAB crr) rae,Hafipr,rMep,
floflol,IEarlbHoro MarEl,rrHoro [oJ]fi H - 106 Ic, cocpegoroqeHHoro B o6flacru paclpo;rpaH;-
Hr,Iflg-MoA ll8l: Avlv -15 .10-s m2,r\em -a3lrMyrirrburrfinopagor*one6anorr (l;l <
< /, / - crerleub Kofle6aHllff) ,Lr Wfr m =2 nony,.ruervr Lvlu -6 . lg-s

7. Hrax,noueMy 160 ?

.fta uercotoprx actpo$l{3l{KoB Har.I6onee flpocrof BbD(oA r.r3 rrpo6neMrr 160-rralrHyr-
HbIx ocqlIrIJIflIEft ConHUa - cql{Tarb }Ix Boo6ue HecyulecrBylouluMu uJlr,r HecoJlHequoro
flpoucxoxEeuus. Ho ecJII{ K [po6[eMe ornecr]Icb cepbe3uo, To Bo3HuKaror 6ofib[rue
rpy,4HocTI,I B llHrepflperarll,Iu.

B crexrpe ATII,IHHo[epI{oEHbx Kone6auufi Conruta, Bbrrr{crreuHorvr ItleppepoM t,t yulKoK-
covr [4] An.E ,rryra[a3oHa rrepuo[oB 7o-280m, ocHoBuofi r.r, no)Karyfi, egr.rucraeugo 3gaqu-
MbIIi [I,IK coorBercrByer flepuo4/ 160p10'n. Teopr,rr xe co6crBensrx xone6aur.rfi Consqa
rlpeAcKa3blBaer Hiurl{que oonruroro qucrla Korle6affifr (g-rvrog) u yrasauuofi o6nacrfi IIe-
pI'IoEoB. Moxaro [peE[onararb rlosToMyr uto 160-rr,rr.rryrHa.E nyrrbcaurrff He fiBrrfferc.fi Hop-
MarrbHofr MoAofi co6crBeHHbrx KoleoaHufr 3Be3Ebr.

Hexcna raKxe trplrpoga curlbllrlx Bap[aq]Ili aMrrnl{ry[br. Eure orono Aecrrr{rrer[fl Ha3a[
Qarcr 6Hctpbrx, oro AHfi Ko EHro3 r,r3MeHewtil A1, ocuumrxu,rfi [pr.rBen uccnegouarenefi n
Bupvrr.rurorre [19] x r.rEee o roMr qro cormre [pegcraBJrfer co6ofr 6rrcrpo saryxarcuuft
ocutrnfifiTop co sroxacrr,rqecKuM Mexaur.r3MoM no:6y>xgerulr (nanpurrep, ronaexqr.refi);
3ro AoJIxHo rlpllBoryIrb r< 6Hctprru BapI{arI[EM An u g. He ncrJlroqaa raKyro Bo3Mo)KHocrr,,
corpyB{IrKI,I Kpuucrofr o6cepearopuu ll,2l o[HoBpeMeHHo rroJrararru, rrro r,r :l;pv Harrurqvrlr

Slycryauura An, g y Conrqa flpllcyrcrByer KorepenTHbrfr fiepuo[ co cra6altrrofr na,{anr-
uoi rlaron Po = 160,010n.

Epayn u Eip" l2Ol ctuTalor, qro ecJlu 160-rvrr,rnyrnue oculrflflrrrlr4r4 pearrbuo cy[IecrByror,
to cradrnnrnocrr' cpegueft Qaart upll Hailut4vtu cr.rJrbubrx aapuaryrfi Ap \urffiru yKa3brBarb
na s$QerruBHocrb no rpafiuefi Mepe gByx MexaHr,r3MoB reuepaqr.ur Kole6aHr,rfi: a) Aonro-
xI{B)[rIr{e, c naanofi gucclrnaquei (u, aepoaruo, BHyrpeHHero, rry6uuuoro xaparrepa)
ocUllJlrlf,ql'Iu c xopouefr Qaeonofi cta6rnruocrrrc; 6) nepervrenrrrfr npoqecc, roropr,rfi
flepeHocl,Ir rn$oprvraquro o BIryrpeHHI,Ix rone6anuffx Hapyxcy. Ilpr,rpoga o6oux MexaHr,r3-
MOB IIOKA IOJIHOCTbN HEECHA.

Hau upeAcraBtflercfl., rrro B oduleM clyqae aHirnlr3r,rpyeMble 3Aecb Bapuaqlrrr aM[[r,rryEbr
u $asrt 160-rvrr,uyruoi rymcaqun uoryr 6rrrr rar<xe o6ycroBrreubr: a) 22-rreruuw var-
Hr'IrHbIM IIuKJIoM wlutm 6) cuepx6rrcrpruvr (rranoremuecxurvr) BpaureHr{eM ueHrpirJrbHoro
sspa ConHqa [12] .
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160-ururyrnue [yrrbcaq]I[r IIo-BI,IEI,IMoMye rIpoHI,IKaIor EarIeKo B Herpa CorruIa. Iloarouy
cllcreMarl{qecrue na6nrcEewrs. 3a HI,IMLI Moryr Earb HcKrrrorll/trerrbHo IIeI+rbIe cBeEeHI{r o

cocroflHlrlr gueproBbrgeJr.firo[Iero flApa, ero BpauIeHI,Iu rr r{3MeHeHI,Iflx BHyrpeHHefi crpyr-
Typbr 3Be3EbI B xoAe ee quKrll,IqecKofi EefirertbHocrll.

llcrv:avas. [pupoAa 160n-nepuogruHocrr,r HeflcHa, r,r 3Eecb nyxHbr Aamnefrurue ]IccrreAo-

Banr4fl.. Mm ne 6ygeM ocraHaBrluBarbcfl Ha pflAe BecbMa gK3orl{r{ecK}Ix rr{[ore3, BrTABLIHy-

rbrx pa3HbrMr.r aBropiMr{ (u"r. oSsopu r [11,20] ). Hoeoe r I{eoxI,IEaHHoe,qro rIoflBI{JIocb
HeEaBHo B nr.rreparype, - 3ro o6uapyxcerure trepl,toAuqHocrlr l60pl0^ s naptraryuflx orlrl{-
qecxoft lr peHrreHoBcrcofr cgerrrraocrll aKrI,IBHbrx flEep rarlaKrldK l21l . Ecttw pe3ynbrarbl
rrogrBepEflrcfl., ro oHr.r Sygyr cuugererrbcrBoBarb o KocMolrorurqecrofr flpupoEe 160-rraunyr-

urx ocurrnsrytfi.
Mu rpusuarerrbHbr BJ,I. Xaner,ruyKy 3a aKrI,IBHoe yqacrlle n Ha6nmEeullrx, O. Iileppepy

3a AaHHbre Crau$opEcrcux H3MepeHu[, npucranHbre, HaM Eo I,Ix nyGnurcaqufi, a raKxe
CA. Eongapenro, E"l,I. Jhrropenxo, I.f . Crranpnoeofr u H.l. Cyurqe 3a roMourb a o6pa-
6orre uarepnara.

Hox6pr 1988 r.

JI14TEPATYPA

l. Severny A.8., Kotov V.A., Twp 7.7. // Nature. 1976. Vol. 259. P. 87-89.
2. Koroe BA., Ceeepnttil A.8., Aan T.T. ll I/^st, Kprrr.a. acrpo$us. o6cepaaroprau. 1988. T.79. C.3,
3.Brookes1.R.,IsaakG.R.,ltanderRaayff.B.//Nature. 1976.Vot.259.P.92-95.
4. Scherrer P.H., Wilcox J.M. // Solar Phys. 1983. Vol. 82. P.37 -42.
5. Grec G., Fossat 8., Pomerantz M. ll Naturc.1980. Vol. 288. P. 541-544.
6. Palle P.L., Roca Cortes T. ll On the 160 minute oscillation: Prepr. Inst. Astrofiz. Canarias. Santa Cruz,

1986. 4 p.
T.Henning H.M., Schener P.H. ll Helioseismic observations at

Univ. CSSA-ASTRG86-43. Stanford, 1986.
Stanford, L977 -1986: Prepr. Stanford

8. Elsworth Y.P., Jefferies 5.M., McLeod C.P. et al. ll The 160 m solar oscillation-an artifact?: hepr.
Birmingham Univ. Birmingham, 1987.

9. Koroe BA., Ceeepwtil A.8., llan T.T. // llae. Kpuwr. acrpo$ue. o6cepearopnu. 1983. T. 66.C.3-71.
10. Willson R.C., Hudson.i'l.,S. // Nature. 1988. Vol. 332. P. 810-812.
ll. Kotov V.A. llSolar Phys. 1985.VoI. 100. P. 101-113.
12. Koroe BA., Jleauqxuil II.C. ll Hrr. Kpruu. ac, poSur. o6cepra'ropur.r. 1987. T. 77 . C. 5l-71.
13. Scherrer P.H., htilcox J.M., Kotov V.A. et al. // Nature. 1979. Vol. 277 .P.635-63?.
14. Kotov V.A., Koutchmy 5., Koutchmy O. ll Solzu Phys. 1983. Vol. 82. P. 21-35.
15.,4udrcoacrcuil JI.B., Koroe BA. ll VIsn. Kprnvr. ac"rpo@u:. o6cepnatopuu. 1987. T. '16. C. 119-138.
76. Gelly G., Fosrut 8., Grec G. ll Aston. and Astrophys. 1988. Vol. 200.P.L29-L31.
l7 . Hoeksema J.7., l4tilcox J.M., Scherrer P.H. ll l. Geophys. Res. 1983. Vol. 88. P. 9910-9918.
lS.Dziembowskil,l.,GoodeP.R. llMem.Soc.astron. Ital. 1984.Vol.55.P. 185-213.
19. Brookes J.R., Ivak G.R., McLeod C.P. et al. ll Mon. Notic. Roy. Astron. Soc. 1978. Vol. 184. P.759.
20. Brown 7.M., Mihaks 8.W., Rhodes E.J. (Jr.) // Physics of the Sun. Dordrecht: Reidel, 1986. l.P.177 -

247.
21. Koroe BA.,llruruil B-14. llVss. Kpurr,r. acrpoQua. o6cepearoprau. 1988. T.79.C. 139-157.

146



v.[K s23.9-1l-8

o KoPoTKoIEPI,IOAI,ITIECKHX BAPI,IAUI,IqX
UIOEAJIbHOTO MATHI,ITHHTHOTO IIONfl CONHIIA

M,JI. Ilenargorl , B.A. Koror, B.M. Ipnroprerl

, I'Isvrepenur o6uero MarHLITlIorO UOnS cOnHUa KaK 3Be3Abr, BbrnoJrHeHHbre s lg7 5-lg7g Ir 1gg7 rr, sKpultcroft u CasHcrofi o6cepaaropuax lt o6cepaaropur.r MayHr Buncou, rroKa3arJru HaJrr{que 6onee unu ue-nee yctoifunasrx ocqlransqnft c [epuoAtMLI oxono 47, 60, 85 u 160 r.rux r4 cpeAHr.rMr.r aMflnr.rryAaMr.r-l ruxT. Hosrte casucrlte ua6nrcgeHux 1987 r. roArBepxAaror cgenauuufi purr. 1 l, 16]aunoa olon-
ronpevrennofi KorepeHrHocTlr r43BecrHoro xone6auux Conuqa c nept,toEoM 160-,0101 ur,nr.

ON SHORT.TERM VARIATIONS OF THE GLOBAL MAGNETIC FIELD OF THE SUN, DY
M.L. Demidov, V,A. Kotov and VlI. Grigoryev. Measurements of the mean magnetic field of the Sun seen
as a star made in 1975-1978 and 1987 in the Crimean, Mount Wilson and Sayan observatories show thepresence of more or less persistent oscillations with periods near 47,60,85 and 160 minutes unJ"6rug,amplitudes-l mkT. The new Sayan-1987 observations appear to'confirm the previous .or.furion li,161 about long-time coherency of the famous 160,0101-minuie oscillation of the Sun.

1. BreAeme

B uocre4nee EecflTI'IrIerI4e y CorHIIa o6napyxenbr [ep[oru,rqecKue rone6asuff nyqeBoff
cKopocrr,r (noaepxnocrr) [1-3] , orrr,rtrecKoro l4l u papaou3flyrreHufl [5, 6]. Ilocronnry
MarH}rTHOe [Orre MoxeT cyuIecTBeHHo BJIrraTb Ha Bapva\uu 3Tr,rx BeJrrIqHH, rrpeAcraBnrroT
I,IHrepec Ha6JrroEeHr.rfl 6rrcrprrx $ryrryaqr.rfi o6uero MarHrrrHoro uons Cotn[a (OMII), a
TaKxe orEeJIbHblx grleMeHToB OMII. Coornercrayroullre lrccJreEoBanlrfl rrpoBoAr4nr.rcb B
[3,7-lo].

flo naurevry MHeHI,rm, o6ulee, (nnra cpegnee) marHurnoe rrorre, flBJrfirrcb rno6alrnofi xa_
paKTepI'IcrI'IKoft Colnua IIoAo6uo cBerI{MocrI,I ylni paltvycy, Moxer r,rcrrbrrr,rBarb [ep]roEr,r-
qecKue H3Meneur,rfi, cBff3aHnbre c xone6anrrMl4 ColHua B rIeJroM,

MeE[enurre I'I3MeHeHI'Ifi OMII B ocHoBHoM Bbr3Baubr Bpaueu]reM Coluqa. Ho ruorga
ua6lrc4arcrcff 6ollee 6ucrptte I,I3MeHeHr,rfl c aMrrnr,rrygot uo tOO MKT B cyrKr.r, o6r,ficHr,rrb
Koropble BpauIeHI'IeM rtpo6nevraruuHo [11, 12] . BorrraoxHo, rrro [epeMeHHoorr OMfI upreer
Mecro^I'I sa 6onee rcoporrofi IrIKaJre BpeMeur,r: e [9] ornreualrcr 5-runuyrHbre ocu1afilrflL\Lru,
a n [3, 12] o6uapyxenbr Bapr,rarl[u OMn c uepr.roXoryr l6On,Vs-saorpagzr{eHHocrl,r ua6nro-
Aarerlbuoro Marepfiarra, oEHaKo, Bolpoc o peaJlbnocrr.r raKr.rx Baptraulrfi ocraercrr oTKpbrrbrM
I,I, KOHerIHo, no -[pexHeMy aKTyarrbHbrM.

3Eecn pru flpoAonxaeM r{3yrreu[e sapt,taut,tft OMII c [pr.rBnegeHr,reM HoBbrx ua6nrc4exufi,
BbIrIoJIHeHHbrx s Casucrofr o6cepaaropfiIr Ha CorueqHovr rerrecKofle oreparnBubrx [porHo-
soa (CTOII) [13] . Hoarrna trBrflercfl raKxe auarru3 KpbrMcKr4x na6nrogenr,ri 1975 r.,.g.nu"-
Hbrx B HeMarnuruofi lull.t4yt xerre3a )\512,4 nvr. Oco6oe BHr,rMaHr{e yAeneHo KonTpolrro Hyrre-
Boro ypoBHfi ntarnrrorpaQa, uto o6ycnoBrlexo crloxnocrbro uslrepeuufi OMfI, Haiog frit\uxcfi.
Ha rpaH[ roqHocrr{ coBpeMeHHbrx MeroAoB l,rsuepennft.

2. .{annne na6nrogenurrl

B ocuoey pa6otu floroxeHbr Ha6[roEeHrfl OMfI, arruonHeHHDre a 1975-l978rr.a KAO,
c [pEBrerIeHlIeM aHaloruqHblx Ha6nmgeuni, Bbr[oJrHeHHbtx s 1976 r. P. IoaaploM B 06-
cepB_aropr.rrrr Mayur Blrucou (nce 3rrr AaHHbre aHarrr.r3r.rpoBarrucb B t3l ui npegre,
l60m-oci!lu,l.nn:!;wir), a raKxe EaHHbre 1987 r., [oflyqeHHbre B Casuax. Ha scex rpex'o6cep
Baroplrflx MarHI'IrHoe rloJle I'I3Mepflnocb rlo lunvru ).525,0 Hu. B KAO n 1975 r. s reqeH1le
14 ruteit Ha BropoM KaHzIfle vrarur.rtorpaQa Berrr4cb [apafllenbubre Ha6rrroAeH]r.fl B HeMarH]IT-
uoit trutruu)\ 512,4 urvr (ra6n. I ) .

t cr6r,I3MI4P, I,Ip<yrcx.
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Ta6nrqa 1

.[axurre ua6rrcAeuuft

KAO
KAO
Mayxt Burcou
Casnrr

Hsuepeuur [poBoBIJILIcb HeIIpepbIBHo B IeqeHI'Ie 3-l I q B AeHb; upra o6pa6otKe BpeMa

ycpeg,rregl,Ifl cocTaBJIflJIo 5 vrmr EJL EaHHbIx KAO u Cast vt 6 rvruu - D71f' AaHHbIx Mayur

brraor. MeAlenulre rpeHAbr cr,rrHaJra B TerreHue AHfl [cKrroqaJll,Icb c [oMoIIIbIo IIapa6oJrI'I-

qecKofi aflflpoKcr.rMapru. Wrfr rrocrpoeHr.Ifl crleKrpoB MouIHocrI{ (CM) uputrleHflJll'Icb EBa

MeroEa - MeroA HarroxeHrbD( grrox H rraerog KIIiA (roppenonepl{oAorpaMMHufi aualr:)

[ 14], roroprre AarI[ flpaKruqecKu oA[IHaKoBbIe pe3yrlbrarbl.' 
B Curnc*oi o6cepiaropfiu Errfl, KoHrporrfl HyrleBoro ypoBHfl MarHl{rorpa$a Ilpl'IMeHffrlcfl

Merotr [13] , a roropor"r i nouorqrrc Qaroaofi ruIacrI4HKI'I tr/2 uorvreuanc.fi 3HaK rpyroeoft
rroflflplr3autlll cBera. ABToMar[r3aIIlIfl Ha6rrcAeunfi OMI] nogson[na [pol'I3BoEr{rb KoHrporlb

Hyla QarrutrecK[ HenpepbrBHo B reqeur{e scefi ganflcu. Bper.ax I'IurerpllpoBaEfifr cutllaila

6Ls nnicruHrcr (S1) u Cnnactraurofi (S2) cocraBJlnrlo 32 c; p1tt' xaxAofi uapu anauerufi

51 , 52 Haxopuocb rrcrr{HHoe 3HaqeHr,re Marllr{THoro Ilorlfl, I{clpaBrleHHoe 3a cMeuleHlle Hyfiff

11= Sr - (.S1 + S2)/2.

npyrofi aaxnofi oco6eHHocrbro caffHcKnx AaHHbrx flB,Iflercfr. ro, rITo I{3MepeHI'Ifl IIpoI'I3-

BoAr{IIlICb He trfi.f, Bcero EI,IcKa Connqa, rcarc o Kprrvry ra Mayur Bulcou, a A[f, UeHTpanbHofi

3oHbr Er4cKa paAlrycoM 0,5 Ro (a [15] rloKa3aHo, uro I,IMeHHo rarofr souofi ollpeEenf,ercfl

B ocHoBHoM clrrHirlr OMD. 3ro nogeonuno flpll coorBercrBylou{eM yBerI[rIeHI.rlI cBeroBoro

loroKa 3HalMTeJrbHo cHIt3I{Tb ypoBeHb IxyMoB .

3. Bapualgm OMII n Araua3oHe lreprloEoB 20-300 unn

.[ra rcex rpex o6cepnaropufi aug CM cyulecrBeHHo MeHffercfl EeHb oro AHa' rlosroMy

Han6onee cra6r.urbHbre [r,rKtr Jryqxe Bcero BbrffBrlflIorcfl flyreM cyMMI'IpoBaHI'lE orAeJ]b'

nrx CM.
Ha puc. 1,a npunegeu cpegHufi KfllA-cuerrp ArIfl Bcex 29 aueirKpblMcK[xna6nIoEeurfi

OMII. Ilocrco6xy orono uortosuHrl ganucefr r.rMerlu Erll{renbuocru ( 4 u, s-- cnektpe BerIlIKa

MorqHocrb KoporKorlep[oEnqecKl'Ix $nyrcryaqufi (uepuogu P x 20 + 4O*) . Ha puc' 1,6
[oKa3aH cpegunft cnercrp atr- 14 gnefi c rpoAoflxl,IreJlbuocrblo Ha6rloAeurrfi p 7 u. 3gect'

nan6onee uerro ougentlorcff [epuopquocrl'I x t59,82,56^.
Cpe4nr.r[ c[eKrp AeBrrr,r Anefi na6nroEerufi s o6cepratoplru ]Iayur Bulcon IIoKa3aH

ra prC.2, rAe uarcCr,rMarrbnbre rr[K]r cooTBeTCTByIoT -IZS u248^,a [I{K ry 160u orCyr-

crByer.
CpeAHne cleKrpbr gn'. 14 4Heft r Kprrvry, KorAa IIpoBoALI[lIcb oAHoBpeMeHHbIe u3Me'

peHfifl B JIT.IH]IflX 525 9 tt 512,4 ur,t, rIoKa3aHbI ua pnc. 3.

BuEno, qTo crreKrpbr rroxoxlr trpyr Ha Apyra B o6lacru rlacTor f > 40 ulrq, rge I4MeIOTCfl

o6rqEe nraxu (= 21,28,34,37"tt, qro yKa3brBaer Ha r{x HecorHeqHylo flpllpoAy. Han6onee

lpuMeqaTelbHo, oAHaKo, pa3JILIrMe cIIeKTpoB e o6llacrs nepl4oAoB N 47,84 n 157m, wo

Aaer ocHoBaH?re flofiararb, qro Korredawnq c gr]IMI{ ilep[oEaMl,I I{r{elor corlHeqHoe [pouc-

*o*E"nr". OCo6uft I,IHTepec flpeggTaBnffer, KoHerIHo, [lIK ^' l57n; [epl4oA B IIpeEeIIax

ourn6or coB[aAaeT c r.I3BecTHbIM 160-iramtyruuM IIepI{OAOM rno6anrnrrx corIHelI}IbIx rIyJIb-

caqnfi.
148

11.05.1975-1 8.03.19?8 r.
1 1.05.1975-23.06.1975 r.
31.07.1975- 10.08.1976 r.
03-04.05.1987 r'

29
L4

9

2

r64
99
l3
21

5 25,0
512,4
5 25,0
525,0

Cnerrpannnaa
nrrua (nrra)O6cepaaropua .l,IHr epBa, fi a6rlroa eHrui
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hrc. l. Cpegur.re K[IlA-cnerrprr xole6anuft OMII Conuua no na6arogenuxna s KAO
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Pnc. 2. KIIIA-caeKrp Enfi AeBrrr.r gHgft Ha6nrcgeu nfi 197 6 r. a o6cepaaropuu Mayur Buncorr

Puc.3. Cpeguue c[eKTpBI Baplaqufi OMII gns 14 nnefi na6ruogeuufi B MarHurHofi (cnloruuaa rpunar)
r.r HeMarHurnofi (nyxxrupuax rpunax) crreKrpanrrrrrx JurHl,rrx

Osa6oqeHHocrb BbI3LIBaer orcyrcrB[e 160-vrnuyruoro truKa B cpeEHeM CM r.rsrrtepenrfi
Maynr Bulcon (puc.2). 3auetlllvr, oEHaKo, qro rtpt,I o6pa6orrce grr.rx xe EaHHbrx xax eguuoi
npeueHHofi floclte[oBarerlbnocrl{ 160-uurryrHoe rore6anne Bce xe BbrffBrrflerct, o qeM ro-
Bop}rr xopouee couacrre - flo aMrur[ryAe r4 saae - c EaHHbrMr,r KAO [1]. flpra uaxoule-
HI'Ir.r AOCTaTOqnO 6Onrruoro o6reua AaHHbrx [ep]roA 160-, no-ottplMoMy, trtoxer 6urr
BbrrBrIeH u rIpLI Bblrucnernr CM,

flonrrrru flocraBllrb IIoA coMHeHr.Ie conuerrHyro trpl,tpo4y 16O-rrrnnyrHoro role6aurr,
HecMorpfl Ha MHoroqucrleHHbre ,qoKa3areJrbcrBa lrx peaJrbHocrr,r [3, 16] , rpogoJrxarcTcfl trio
cux rrop [17]. 3ro o6ycfoeueHo B.ocHoBHoM reM, r{ro [p]rpoAa treprtoAa ocraercs sara-
Ao'Iuofr [16] . B cBfl3l{ c srnu 6esycnosHnft I,IHrepec flpeAcraBlrror HoBbre, KaqecrBeHHbre
(xorx I.{ Maroqficfleunrre) I{3Mepeur,r.fi napuaryrfr OMfI, Bbrrro[ueuubre e Caauax
03-04.05.1987 r. n reqeHue 10 u I I q cooraercrBeHuo, rtpuqeM lrpu rcKrroqurerrbHo xopo-
Il.trrx acTpoKJrLIMaTLIqeCKlrx ycrroBllflx. 
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llaparvrerp O6cepraropua Hxrepran

'J,a6lD.opeutdt

r{scno

AHEI' tIacoB _m5 -Toqek

Ta6nu\a 2

Peeyarrarrr anurrraa cpeAx[x KprlBbrx

oMn

OMtI
Cropoctr
.flprocrr

oMn

oMn
Cropocrr
.flprocrr

KAO, Mayxr
Bltrcon
CaxHu
KAO
KAO

KAO, Mayur
Buncon
Casust
KAO
KAO

1 1.05.1975 r.-
18.03.1978 r.
03-04.05.1987 r.
01.04-09.12.1986 r.
04.04-28.08.1986 r.

11.05.1975 r.-
18.03.1978 r.
03-04.05.1987 r.
01.04-09.12.1986 r.
04.04-28.08.1986 r.

34

2

tt7
30

208

2l
839
177

2496

252
10066
2122

1,3!0,4 uxT 0,5310,05

1,310,5 MKT 0,41 t0,06
37 !10 crutlc 0,32t0,05

(7,9!1,2) . L}-s orn. eA, 0,2610,03

Peeynrrar cBeprKu c [ep]IoEoM P6 = 160,0101u caxscrlrx ua6[roAeHr.rfr flpeAcraBlen
Ha pvc. 4,a. 3gec,' xe [p[IBeAeHbr pe3yrlbrarbr KpbrMcK[rx Er.rooepeHq[iurbHbrx rr3MepeH[ff
cKopocrll [18] 4,6 u nprocru 4,e; usvepeHr.rf, E{Q$epeHrluarrbHofr (UeHrp-rpafi) xpro-
crLI 6 Bbrflofiuenbr B 1986 r. Ha 6arueuHoM corruerruoM reJrecKo[e KAO c lloMoulbro AByx
Qoroglro4Hux MarpI{rI [19] . Pegynrrarbr rapMoHr,rqecKoro anuu43a cpegHr,rx Kpr{Bbrx, BKrrro-

'uax ueuepeuus OMII 1975-1978 rr. [1], rpr,rBegeHbr B ra6Jr.2, rge o6osuaqeno: Ay-rup-
MoHl{qecKat aMrIlI,ITyEa, tp - $asa MaKcI{MyMa (3HaK "+" ErI, MarHI,ITHoro Ilorlfl coorBer-
crByer ny' - uonapuocrr,r, ,qfifl cKopocru - "pacurupeuurc" CorHUa), Hynenaa Sasa cooraer-
crByer MoMeHry W O}nOOm,0l .Ol .1974 r.t rreprroA 160,0101m.

O6pauqator Ha cn6fi BHI,IMaHIe xopouee corJracr.re aM[J]r{TyA u Qaa rpuaux MarHr{THoro
florlfl, pa3HeceflHblx IIo BpeMeHI,I [oqTI,I Ha l0 ner, a TaKxe $arr SnUaroro cooTBeTcTBI{fl

$aa ocex qerbrpex Kpr.rBbrx: our,r orrrurrarcrcfl He 6ouee qepr Ha 0,15 or cpeEHero 3Haqe-
nus 0,38. 3ro ttoxuo paccMarpr,IBarb KaK Ao[onHI,ITe[bHoe cBr.tgereJrbcrBo cra6r{[buocrr,t
HaqarrbHofi sasrr I 60-rvruHyrHoro rcone6auus.

.{.na ncero pnAa KpbrMcKrx Ha6nrogeHrfi cKopocrn (1974-1986 rr) [18] n fipKocrr{
(1976-1986 n.) [19] Sasu coorBercrBeuHo paBHbr 0,60 t 0,03 u 0,48 I 0,12. OHr eure
JIyqUe coBIIaEarcT C $aeawt KpI,IBbrX MarHI{THOTO IIOJIfl, r{eM Qa3rt XprOcTI{ H CKOpOcTr.r

1986 r. (CgBur KpI{Bbx 1986 r. - KaK cKopocrr.I, raK r,r fpKocr}r - oruocurerrbHo cpeEHr.rx
KpHBbrx 3a rpegbrAyruue rogbr orMeqarrcff a [18, 19] .)

KfllA-cnerrp Wfl cafrHcKr.rx Ha6JrroAeunfi 04.05.1987 r. roKa3aH Ha pnc. 5, rge gotu.r-
urpyroqufi nur (157 t9)* s upegerrax orul6rcn coBrraAaer c Po; aMln[ryAa rrr.rKa paB-
ua 2,3 rvrxT.

B cnerrpe ga 03.05.1987 r., oguarco, AoMr.rH[pyer ruK - 64m c aMrrnr.rry4ofi 2,9 *rtcT
u xoe$$uqnenroM Koppeilfr\tru p = 0,35. flpncyrcrane 6otee wnu Meuee 3Harrr{Moro flr.rKa

-56-6lm Ha qerbrpex Apyrux cfieKrpax (puc. 1,2,5) yrarrmaer Ha Bo3MoxHoe corrHeqHoe
n porlrcxoxAeHlre fl e protrrrrHo crr,r - 6Om s o Snyrryaqrax OMII.

B o6nacrll [epuoAoB MeHbIIIe 20^ can:acxwe ]r3MepeHnfl noKa3brBaror EocraroqHo clrrrbubre
xore6auus c [epr{ogaM}r 7-8, 10-l I u 18-19m. Onu uqeror, [o-Br.rMMoMy, arMoc$epflyrc
[p]IpoAy, raK KaK 6ruerue I< HLIM rlepr{oEbr orMerrarorc.fi B re[flyp[qecrux nnruax [20] .

Brrsslsrcrcs B cIIeKTpax u S-narrryrnue ocurlltrtruyw, Ho r.Ix paccMorpen]re BbrxoAHT 3a
paMKI,I CTaTbI,L tSI

flapanrerp O6cepraropN.a I{ntepran
xa6ruogorrft
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I
B enuqrrra

Emurmtrr
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4. O6cptgem{e pes}rJlrraroB

Curuar rrrarunrorpaQa c KoMrreHcaq[efi ea r.r3MeHeHr{s flpKocrr{ c[eKTpa

r," 0r
S=kl'----7- A)tsdh,

" r', 0L

rtre r.rHrerpupoBaHr.re [porr3BoEr{rc.f, rro BbrxoErofi uenn uaruurorpasa B rlpeEerlax IIIUH
BorrH or ).1 go L2, r - ocrarorrHaff r{HTeHcr{Bnocrb KoHTypa cneKrpulrlbuoit rvrtfrtu,k - rar,w-
6pon o.mufi ros$SuqueHT. 3 ee MaHoB cK oe pacue [[eur.re Jrr.IIMr{

Atrrr = 4,67 ' l0-r3gH"\' ,

rge $arcrop JIauEB g = 3 Ens rilnnvtn FeI ).525,0 nu, ). - ErrEHa BorIHbr,f/, - s$$errl{BHaf,
Hanpfl xeHHocTb MafHr,rTHoro florrfl ;

H"=lIHIdAl[[IdA,
AA

rge r{Hrerp}rpoBaHr.re BeEercf, uo na6urcEaevrofi o6racru Qoroc$epa, H - [pogollbuaff
cocraBrrffrcrqafl [oJrff s Aanuofi TolrKe AHcKa Connqa, / - aprocrr Qoroc$eprr, olrpeAerlfleMaf,
B ocHoBHoM Qynrqueu noreMHelrlrff Ar{cKa K Kparo, r{Hcrpynaenranruofi secosoft OyHxuuefr
fi [po3paqHocrtro aruoc$epu.

K lrervreuenue cr,rrHarra S npunogar Qnyrryaqr.rr Bcex, B [pLIHWrIe, yKa3aHHbIx BbIIue
Berrr{rmH, KaK tro r{HcrpyMeHTrurbHbrM, raK n no aruoc0epubrM rIpI{tMHaM. OAuaro [pI{Me-
HeHHbre 34ecb Merogbr KoHTpoJrff c floMorrlbro $asonofi [JIacrr.rHKr,I )'l2 n no neuaruurnofi
l\tnvm rlo3Borr.flror I{cKJrrclMTb BrII{fHI{e rloMex 6onee un MeHee HaEexHo.

KaqecrseHHo MexaHr{3M r,lttflrrt4fl, rcone6annfi IUra3Mbr Ha I{3MepfleMyro HallpflxeHHocrb
rrorrfl paccMorpeH B [8]. Boer"roxxo raKxe r,r KocBeHHoe BItl.4fiHwe, uepee Snyrcryawl{ TepMo-

E{HaMr.rqecKr.rx ycnoalrfi conuequofi aruoc$eprr [21] .

Hoyvenxe rcone6anui MarHI{THoro [oJrff, TaKLIM o6paoovr, crarrKuBaerca He roJIbKo
c ua6nrcgarerrbHbrMr{, Ho !{ c reoper[qecKurrtn upo6neMaM]r, peureuxe Koropbrx BaxHo Enfl
renuoceficlrolou{r{ r{ MarHer[3Ma Connqa. B qelorvr Ha[tr{ pe3ylbrarbr cB[AererlbcrBylor
o peaflbHocrr{ HeKoropbrx cla6brx rcone6anuft OMII c aMlnI,IryAaMI{ rlopflAKa 1 rccT. B qact-

Hocrlr, rroArBepxEaercfl ycraHoBJrennrfr pauee Sarcr lr3MeHeH[fl OMII c nepuogorvr 160u;
uafigenrr raKxe 6olee 6rrcrprre rcole6aHux, c [epr{ogaMl{ - 85, 60 u 47m .

llogreepxgaercfl EorrroBpeMeHHa.E @asorar cra6r{rrbHocrb Korle6aHl,tff c I{sBecrHbIM tre-
pr.rogoM 160,0101m. B ro xe BpeMfl HeIrouffrlrofi ocraercff I{e3aB}IcI{Mocrr Qasu eroro
rcore6arurs (n uarmarxorvr uone) or rrorrfipHocru OMII, Ha qro yKa3brBalocr paHee [12] .

Aaroprr 6narogapurr C.A. Eougapeuro (KAO), B.fI. Maxpupttofi r M.B. llurconoBofr
(Cr6lI3MlIP) sa noiraoulr B o6pa6orKe IlaHHbIx na6nrcgerurft.

Hox6pr 1988 r.
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vlIK 52s.235

H3MEH.SET Cfl III4 TIOTOK COIIHEqHbIX HEI,ITPI,IHO?

B.M. BnaAuuupcKnfi, JI.[. Kucnorcruft I

Bapuaquu noroKa conHeqHbrx ueftr:puHo B EpyKx3BeHcKoM EeTeKTope P. .[souca ]r co-rp., Bo3MoxHo,
o6ycroorexrr il3MeHeHlrrMr,I n aSQexrunuocrlr I43BneqeHlIJI aroMoB Ar3 7 u3 nepxnopgTuneHa MrrureHu.
Taxr.re ugvegeHu, MorJrr.t 6u 6r,rrr, o6ycloaneHrt 3axBaroM uona Ar3'* n xrarparubre crpyrTypLr nep-
xnopgrl{rleHa c o6paaoraur.relr r'retacra6ul6H6rx MoJIeKynrpHbIx KoMnJreKcoB. Eclu eror npoqecc geft-
oTBHIeJI6HO peanr.r3yeTctr, To pe3ynr,TaTlt usr"repeHufi ua 6pyxxesexcKoM ,qeTeKTope AonxHr,r o6Hapyxu-
Bar6 cBoftcrBa raK Ha3blBaeMux rraarpoQnyxryaquft. floxasano, qro HeKoroplre u3 TaKr,Ix cgoficts n ca-
MoM [,ene ua6mogarotcx: B qacrHocrl4, pe3yJrrrarlr uar.,repenuit [pe[craBnrror co6oft ua6op Auc(perHrrx
"coctoluufi", tl3MeHrloull.rxc, npI{ Bapr.raqurrx MarHHTHoft axtrlgHoctu B KoHue gKctto3ulllt]l. Ilpegnarae-
Moe ,IcroJrKoBaHHe pe3yJrbTaroB xnopHoro gKcnepr,IMeHTa rlo treTeKTHpoBaHr{ro coJrHer*Grx Hefirpuuo
flp]rBoAltr K 3aKJrIorIeHHIo o roM, qro Ha6rrogaerrrtft rloroK, Beporrtto, 6lusox K TeoperuqecKoMy, [pe[-
cKa3arlHoMy craugapruoft MoAenEIo Comtqa. Kparxo paccMorpeur,I Bo3MoxHbre nyru 9Kc[ep]rMeHTar6trori
npoBepKu l,t3JroxeHHbrx coo6paxenufi .

ARE THERE VARIATIONS IN SOLAR NEUTRINO FLUX? b/ B.M. Vladimirsky, L.D. Kislovsky.
It's suggested that the variations in solar neutrino flux in the fireasurements of R. Davis et al (Brookhaven)
are caused probably by the changing of the efficiency of the exqetion of the atoms Ar3 7 from perchlor-
etilene. The capture of the ions Art'* by metastable clathrate structures may possibly lead to such a chan-
ging. If this process is real the results of the measurements with chlorine argon detector must reveal the
features of the macrofluctuations. It is shown that some of these features are realiy observed. The results
of the measurements have some discrete values,These values change when the magnetic activity varies during
exposition. The real neutrino flux probably is equal to theoretical value for standart solar model, if such
interpretation of chlorine detector's measurements is correct. Possible experiments to verify this hypo-
thesis are considered.

llpo6nervra coJlHeqHbrx HefirpuHo, Koropan [oMr{Mo Ae$uur,rra IIoroKa BKJrroqaer reflepb
eue u Boflpoc o Bapr.rarlx.Ex I,IHTeHcr,rBHocTr,r, B HacTorulee BpeME peulaeTcfl, KaK oTMeqeHo
B o63ope [1], n ocHoauoM B AByx HarlpaBneHr.rflx: IIyreM pern3vtlt coBpeMeuHbrx flpe[craB-
leHLIfr o Qusurce Conuqa I{ c rloMoulbro Aoflonnr,rreJrbnbrx npe4rloJroxeHr.rfr o cBofrcrBax
HefiTpI.IHo. B o6orax grltx HanpaBneHr4.Ex r,rMerorcfl LI3BecrHble rpy[Hocru, Buorue Bo3MoxHo,
qro oHI,I 6ygyr npeogofleHbr. florca, oguaro, He Jrr,rlueHbr cMbrcJra rlol,IcKr4 HoBbrx Bo3Mox-
HocTefi B r.rcTorrKoBaHr.l[ pe3yJlbraron B pyx xea eHcKo ro gK cnepr{MeHTa,

Huxe upe4naraerc.E eule oAHo HarlpaBrreHr{e flor{cKoB, cBg3aHHoe c paccMorpeur{eM HeKo-
TOpbIx MaJlOI,I3yrIeHHbIx CBoficrB KOHAeHCLIpoBaHHbIx cpeA. B[epBbre Ha 3Ty BO3MoXHoCTb
o6par[n BHI{MaHLIe K. flxexo6c eule B 1975 r. I21 , oAHaKo ero coo6paxeu]rfl rroKa3arnrcb
MaIIOnpLIBIIeKaTeJIbHbIMI{ I{ He flOnyq]ilI{ AilJlbHefruJero pa3Br{Tr,Ifi. OCHOsUas ilAefl co}Toilta
B CJIeAyro[IeM: o6pa3yrc[Ir4ecfl B BerrlecrBe Mr,rrueHr.r (nepxnopernneHa) aroMbr pa[uoaKuB-
Horo aproHa Ar3 7 gaxgatblBalorcr c borrruofr BeporrHocrbro B KBa3r,rKplrcrilrrJruqecKr.re
KnaTpaTHbre cTpyKTypbr c o6pa3oBaHI,IeM MeracTaorrytrnux MoleKynfipHbrx KoMruIeKcoB.

I Hxcrrryr Kpr.rcraflflorpaouu rlrvr. arag. [Iy6nuroaa AH CCCP.
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3axsaqeHurre B grI,I KoMrIJIeKcbr aroMbr Ar3 7 s [puH.rrrofr TexHorroruu l{3BrreqeHr4r HeKorrb-

Kltx [ecflTKoB aroMoB Ar11 us 6orrurofr Maccbr rlepx]rop3Tr.{neHa ocrarorcfl cB.f,3aHHbrMH

r.r He [onaAaror B upolopqroHarrunfi cqerrrr,rK. B srcnepnrraeHTe, KaK r,r3BecrHo, ocyurecr-
BrIaercff oueparururrfi KoHrporl6 eSQerruauocru r,I3BrIeqeHr,rfl aproHa rlyreM BBeAeHI,Ifl

B Mr,r[reHb cra6r,urbHoro r{3orola Ar36. Oguaxo per}rcrpr,rpyernrufi r{3ororl {137 noaurercr
B Mr,IIIeHI,I B BHAe uoua, 3ro pa3flr,rque Aerlaer ynorvrauyrrrfi KoHrponb HeKoppeKTHbrM, r,160

BepoflrHocrb 3axBara Ar3 7* s MorreKyrrflpHyro IIoByurKy go uefirpanugauura rnroxer 6r,rrr,
MHoro Bbrlre, qeM grtfl r,I3uaqaJrbuo uefirparruoro aToMa, rlucxo o6pa:oBaB[rr,rxcr{ Mera-
cra6ulngux KoM[rreKcoB r.r ux ycrofrrMBocrb 3aBl.rcl,Ir, noo6ule roBopff, or MHorr,rx $arro-
pOB, B I{aCTHOCTI,I TeMlepaTypbl BeIIIeCTBa MHIUeHI,I, KoHUeHTpaUfiII HeKoTopbIX UpUr,AeCefi

(arlrovax BoEy), oco6euuocrefi s rexuolorulr trepeMerulrBarufl. u r.n, Oguu raa Saxropor,
BrII,Ifl[ouIHx Ha cocroflHr.Ie KoMrI]IeKcoB, - crleKTparlrurtft cocrag H ypoBeHb HarlpflxeHHocrl{
BHeIrrHI.Ix Qononrrx 3neKTpoMarHI,ITHbrx xryMoB [I{arla3oHa HIr3Kr,Ix rI cBepxHI,I3KI,Ix qacror
(coornercrneHHo MeHbrrre 103 r rraesrure 10 fu). flocrorrrcy rapaMerpbr yfloMfiHyrbrx
uryMoB crrfibHo sarucflT or ypoBH.E comreqnofi aKTr,rBuocrr,r ]r orgeJrbubrx ee npoxueurEfr,
cocro.flHr4e paccMarpr,IBaeMbrx KoMIrreKcoB TaKxe 3aBilcur or corlHeqHoff arcrueuocru. Mu
trprrxogltM, raKr,rM o6pasov, K crre4yrorqefi rcapruue (nonaruo, runorerr4qecKofi) : urcno
o6pasouaruuaxcff noA geficrruenr uefrrpruo aroMoB Ar37, eoo6ule roBopa, vroxer 6r,rrr,
rlocroflHHr,rM, Ho ruclo r{3BreqeHubrx r,13 M}IIueHI,I aroMoB 6yger ueurrbcff or oguofr srcno-
3HqI{H K gpyror.t B 3aBHcI,rMocrI,r or ql,rcfla o6pa3oBaBuuxcff KoMIIJIeKcoB I{ I,Ix cra6l{rlbHocrl,I,
qro gKBr{BaJreHrHo r{3MeHenr.rro o$$exrr{BHocrr.r per}rcrpaunu. 3$$errunuocrb perucrpaqfl[
6yger sanucerb or aapuaqufi conuerrHofr aKTlrBHocrr,r. B or4errnrrx crlyqaflx LI3BJIeqeHI{e

aroMoB Ar37 ug MurxeHl,t 6y,4er nonurrnr (o$QercurBHocrb - 100V"), grr{ MaKcI,rMaJIbHbIe

3Harrenuff coorBercrBylor peirrlbuo Ha6nrcgaeuoMy [oroKy uefirpuuo, B ocra.nruru cllyqaffx
r.r3Brter{eHlre 6y4er uacruuHbrM I{ u:rrtepeuur,rfi norox 6yger Meubrrre pearlbHoro (n cpegueu
tro BceM cepr.rflM ra:rtepeuufi oH raKxe 6yger vreurure peanrnoro) , Taxas curyar\vrn BrIorIHe
aHiurorprqHa pe3yrlbraraM Arrr,rrerbHbrx ua6nrogeHufi HaA Br,rxo[oM ra3oB rlpu patruoflI43e
oqaqeuuofi BoAbr raMMa-r,r3ryqeHr,reM, on[caHgbrM B [3] , KorAa Br,rxoA [polyKroB paMo-
nr.r3a KoppenupoBrrJr (r=0,52,P= 10-3) c qucrlaMr{ Bonr$a.

O sosMo)rcrocru o6pasonaHns ueracra6r.rJrbHbrx MorrexyflflpHbrx KoMrrJreKcoB
B flepxJropsTr.rneHe

B uacroxulee BpeMri ecrb ocHoBaHr.rfi [orararb, qro Muorr{e flpocrbre x[[Kocrr,r cnegyer
paccMarpl{Barb KaK MHoroKoMIIoHeHTHbre pacrBopbr, cKrloHHbre K cIroHraHHoMy o6pa3o-
BaHr{rc KJracrepoB KBa3llKpncrirurr{rrecKr,rx crpyKTyp, 3ur rclacrepbr, KaK rlpaBr,uo, r{Meror
Mirnoe BpeMff xr,I3Hlr, I,Ix cyulecrBoBaHr4e He Brrr.rffer 3aMerHbrM o6pasorvr na 6ollrIllrncreo
csofrcrs raKr,rx xrr[Kocrefr, CrryaUr,rff MeHflercfl, eerru B rlolocrb uogo6uofi oSerulepuoft
crpyKrypbr [ona[aer uor wtu pa[].lKrrrr, qbr.r pa3Mepbi 6fingxlt K pa3MepaM rloflocrr,r, B srorr
cJllqae Bo3lrr,rKaer Bo Muoro paa 6onee ycroiuunrrfi Krracrep, Cyulecrsosauue rarcoft *rera-
cra6E[bHo[ rra:rparaofr crpyKTypbl Moxer [oBrIr4.rITb, B qacrHocrr,I, Ha l,I3Mep.fieMyro KoH-

uellTpaI1urc HeKol'opbrx nplrruecefi rr Ha xapaKrepr,rcrlrKr,r pacrBopa B uerroM,
Oruocrrenr'uo xopouo I,r3yqeuubrM npr.rMepoM Moxer crlyxrlTb noga. 3letteHTaMI,I KrIaT-

parnofr crpyKrypbr B [aHHoM cnyqae trBJrflrorcfl rreracra6urr,urre o6pasoeauvfi - rIoJI]I3[pbI,
[ocrpoeHHbre r{3 rulocKlrx 5- wtu 6-yronrxlx rpauefi. 3ru nocregHr{e, B cBoro ouepegr, c$op-
MI,IpoBaHbrrI3 MorreKyrr Bo[br, cBr3auHbrx Bo[opognbrMr,r cB.E3rIMI{, 3ru "Souapu" oruocl{-
TeJIbHo ycrofiulrart, ecJrr,r B r{x rloJlocrflx Haxog-fiTcff KoMrIrIeKcbr l{nn paALIKaJIbr noAxoA.EIII[x
pa3MepoB, raKr{e, rar (OH) X' .t [Ca (H2 O) 6 ] 

2* 
.

B o6uquux ycrroBa.nx rIoA Brrr{fiHr,reM caMr,rx pa:uoo6pasur,rx nosgefrcrsuir - 3aeKTpo-
MarHr,rrHbrx, aKycrr,rqecK[x r{ r.rl. - B BoAe Moryr rlpoucxoA}ITb crpyKTypHbre flepexo[br,
rlprr KoTopbrx KoMrureKcbr r.,rogusr.rqrpyrorcfl, pa3pyrrra()TcE ulfi4 Bo3Hr{Karor BHoBb. I,Lnrercr-

cfl AaHHbre, [OKa3brBaroulrle, qTO TaKr{e r,I3MeueHr.rff B OnpeleneHHoM AI{aIIa3OHe ycrOrUfi
flpolacxo[sr Kooueparr,rBHo rar Sasonbre nepexo[br 2-ro po4a xr{[Kocrb-xr{EKocrb (6onee
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loApo6uo cM. [4, 5] ). Muorue BaxHbre [eranr.r erofi Susuuecroi xaprrubr ocrarorc.fi rroKa
HEBL'IflCHEHHbIMI{.

Baxuo, o[HaKo, [o4rrepKHyrb, qro yrroMf,Hyrbre crpyKTypHbre [epexoAr,r uoryr 6r,rrr
cTLIMynI.{poBaHbI or{eHb Cla6bIMI,I 3neKTpoMarHr.ITHbIMI,r Bo3MyrqeH}IffMI,I. 3To crrelyeT, B qacT-

HocrI,I, LI3 sKcllepl{Meuroa [6] , rge QusltvecKl{e [apaMerpbr Ar{cTr{rrJll,rponauuofi nogu (cro-
pocrb 3ByKa, Terllrolrepe[arla, rloKa3arenb [penoMIIeHufl,u Ap.) uarrleHarl]rcb IIpu Bo3[eficrBl,I]t
MarHI,IrHbIx nolefi c anaunurygofi Bcero 2. 10-2 A/M (rvrouoxpouarr.rqecKr,re qacrorbr MeHr,-
rue 200 Iu).

He pacCrvrorpeHllfl MoIIeKyJIflpHbIx Csoicrs nepxnopgrr{leHa CJreAyeT, qro uaU6olee ne-
ponruoi rcrarparuofr crpyxrypofi n :rofi xlrgKocrr,r flBllfrercfl ra3rrrgpar II rrna, o6paayro
uufrcs 6narogapa flpucyrcrBraro cnegoB nogu. Ero xr.rMr.rqecKa.E @opnryna r.rvreer rlrg [7]

A.2B .t7H2o.
O6pasyercr Ky6urrecKas ,("arua3Hafl") crpyrcrypa c flocro.rrHHoff peurerrr 17,4 A. Bonr-
ruafi flo:locrb - run A -- I,IMeer pa3Mep 6,9 A r cra1unusupyercff oEHofi naolerynofi uep-
xJlopsrl{rleHa, uefr glrauerp roqHo coorBercrByer pa3Mepy flolocrr{ (Uuarurerp MoJreKynbr
C2Cla pareu 6,74 A). Manas rrorrocrb (ruu B) ,n.i, puir.p 4,8 A. Osa ruoxir "3acernrb-
cff", KoHeuHo, pa3rII,It{HbIMI{ LIoHaMLt I.t MoJIeKyaaMI{, Haxo[-Eult4viltcfl. B paccMarprlaaeN{ofi
xr{AKocTrr B Br,rAe MaJIbrx npulrecefr. B ganHorr,r clyqae BaxHo, oAHaKo, rITo LIoH Ar3 7* 

, Uefi
Ar.raMerp paaen 3,83 A, taxxe Moxer Irolacrb B 3Ty rronocrb, rrpr.tHflB, TaKLIM o6pa3oM,
yqaorve n o6pasoaauult naeracra6}rlbHoro Krracrepa, 3auorHeuue MaJrbrx uolocrefi cyule-
crBeHHo yBerlfiql{Baer cra6unrnoct raxofi crpyrcryprr. B r{AeaJIbHoM cryqae xqefixa co[ep-
xlrr 16 MaJIbIx (run B) u 8 6onruux (rrn A) uonocrefr. Ycrofrqusbre KJrarparbr Moryr
Bo3HI,IKarb rlpla 3aMeIreHLIlI TorIbKo r{acrr{ nolocrefr, uanpurvrep, gerbrpex Marlbrx I{ He Meuee
goyx 6olruurx Ha oAI4H Islacrep. IIpu paopyureHrrr,r raKoro KJracrepa BbrEenltro{ "KBaHr",
cocro-Eulllff r,r3 rrerbrpex aroMoB Ar n 6oree 30 troleryn nogrr.

Ecn[ ugnoxeHHbre paccyx[eur,rrr cflpaBe[Ir,rBbr, ro ug6exarr, Qurcaquu Ar uoNuo, nrogg
s o61,el\'I nepxJIopSTI,IJreUa cTOrIbKo aToMoB KceHoHa, CKoIIbKo Heo6xogulro, vto6u 3aBeAoMo
cBfl3arb Bcro [pr.rMecHyro BoEy s ou[cauHrrfr ra3orr{Apar (c arouauu Xe - guauerp 4,56 A,-
oH HaMHoro ycroiurree, qeM c aroMaMr.r Ar).

Herorgprre npr$HaKH BJII{f,rI[t Meracra6nJrhlrbrx crpyKTyp nepxJropgTflrreHa
Ha pesylrbrarrr nsrrepenuft c xJropHhrM EereKTopoM

Becr rpyr [poueccoB, paccMorpeHHbrx Bbrure, Bcrpeqaerc.fl rrpu u3yqenrr{ uenoro po4a
EpyMx cllcreM. Bneuue. TaKr.Ie [poqeccrr o6uapyxfisalor ce6x KaK f,BJreHr.re MaKpocKorrrFre.

95t'tx Qnyrryaqfift (MO). Hx Qeuorr,reHorlorlrqecKr.re cBoftcrBa oru{canbr, ranpurtrep, B [8] .
Herotoprre 3aKoHoMepHocrrl, ycraHoBfleHHbre rtpu r{coregoaanru M(D, r{Meror oOrquft xapi4r.
Tep I{ I.tx yMecTHo 3Eecb IIeperMcJIr{Tb:

1. llolyueHune B sKcIIepI{MeHre snaqeHr{ff }r3MepfleMbrx Benr.rruH (ranpunaep, cKopocrr
xl{Ml'I.tecKofilrpeaxUlm) [pmII{MaIor He [pol.I3BoJrbubre, Ho.KaK]re.To o[pe[erreHnbre 3Harle.
Hr{fl, TaK qro noJlyqaercf, prE EI{cKperHbIx BeJIIFTI{H ("cocroarnfi'r).

2.3ror "c[eKrp cocrogHllfi", goo6rqe roBopfi, I{3MeHfierc"fi Bo BpeMeHI{, o6napyxoraar,
B qacrHocrl{, KopperlflIll{rc c floKa3areilfrMlt conneqnofi aKrr{BHocrr.r. Haupurrep, paa6poc
B cKopocrlr xr'rMlrqecKr.rx pearcqufi aHrr{Kopperrpyer c rMoraMr{ Bonr$a [9] u roppenupyer
c r.rnreHcr{Buocrbro raJraKTr[qecKr.rx KocMr.tqecxux nyueft [10] .

3. B cpegnux 3HarIeHLIf,x AIIf, EocraroqHo ElrrrerrbHbrxpffAoB usruepenrft o6uapyxomalorcr
xapaKrepHble KBa3Ir[ep]IoErI conneqHofi aKT,LIBHocnI (uaupruep; oKorroAB]DorerHnft qurn).

4. Vxe ynotrrnyrrtff a n. 2 par6poc B cKopocm{ xr.rMr'rqecK[x peaKrlrrfi oKasbrBaercff
qyBcrB[TeiIb[bIM K3HaKypagrarrnofl. KoMnoneHrbr Mexrulanernoro Marur{iruoro;,norx [8],qro orprDKaer l{sMeHeHr,tf, B cr.IeKTpe SoHoaux orreKTpoMarHl{THbrx noneft s Mecre rrpoBeEe.
IM,f, OIbITOB.

YtltarlIBar 9r[I 3aKoHoMepHocr[I, uurepecHo npoanarru3upoBarb Hexoroprre o@6ennocrn
pe3yrlbraroB BpyxxsaeucKl{x }I3Mepeuufi. Ha puc-. I oxu np-egcraanenbr BMecre c Bapilaqr.rs-
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Pnc, l. Pesynrraru uanrepenr.rft roroKa coJrHeqHrrx uefirpuuo r BpyxxaneucKoM 3KcnepHMeure [11 ]

Aagrrbre 3a 1987 r. - [peEBapHrenbHbre, flo ocu_a6cqucc - poE],I, HaHeceHbI Earbr oKoHqaHHq 3r(cno3H-
qufi, op4.rxara - BenI{rMHa noroKa B eE(. ar. Ar''/cyr. Q.= t,Z+!O,O3 - BerHWHa, npeAcKa3blBaeMaff
cran4aprnofi Mogenbro Conuqa (mrpuxorar nunua). Tonkoft ruru4efi saueceHbr cpeAueMecsr{Hbre 3Hace-

Hrrq qucen BonrQa (lrrala cnpara)

Mr{ corrHeqHofi axr[suocru (R, q[cra BonrSa). Cornacuo [11], HaneceHbl Aarbl oKoHqaHI'Ifl
gKclIo3LIUI{tr, IIo oprotHare orJloxeHbr 3HaqeHI,Iff cKopocrr,t peaKIIxI{ 3axBara HeifipilHo, I
B eAr,rHr{qax aroMoB Ar3 7 s cyrKI,I Bo BceM BeulecrBe MlnueHrr, Ha rpa$urce ofiyuleHbl crarl,(-

cr}rqecKr.re orrrl,t6Klt (n runuvuorta c[]qae = 50%). Illrplrxonoia tuuueir HaHece"Eo reo-

perr.rqecKoe 3HaqeH[e Q., coorBercrByrcIlee craHAaprHofi MoEerIu connqa (Q, =

= l,24tO,O3 ar. Ar3'lcyr)'. YguaurerruuuM o6pa3oM Bce caMbre doluuue 3Hartenufl 0;rro'
[yqeHHbre 3a BCe BpeMfl IIpoBeAeH]Ifl LI3MepeHI{i, rpyElll,tpylorcs oKoJIo Qr. Stoir xe oco-

6ennoc6ro - KoxrleHrpaqtrefi oKono olpeEeneHHblx 3HaqeHI,Ifi Q sgont ocl{ BpeMeHI,I - o6na-

Earor ri HeKoropbre Apyme 3Har{eHLIfl Q. ?ta reHAeHuI,Is xopouo BI'IAHa Ha pua, 2, rge [peA-
craBrreHo qacrorHoe pacflpeAefleHfie 8. Or\enbHbre [r,rKr,r fioBTop.flrcTcfl III{KnI{qecKI,I. Hau-

6onee scuo nrrpaxenuufi qI,IKrI. flerKo uafrtu "coeprKofr" rto MeroAy HiIJIoxeHI'Ifl orrox.

Peeyrrrar [peEcraBIIeH Ha pI,Ic. 3, rge A,Q = 0,1250 ar. Ar3?/cyr. 3ro "KBaHroBaHI'Ie" -
B paMKax r,I3rraraeMbrx rrpeAflofloxerrfiiu. - coorBercrByer roMy,r{ToMIrIrreHb, "Bbl,qeflEer"
B CqeTHyro cl.lcTeMy aToMbr paAr,IaKr']rBHoro aproHa "[opu[EMr.r". coorsercrnfie MaKcLIMilJIb-

Hbrx 3uaqeHr,Iir Q^u* ero reoperr,rqecKoMy 3Har{eHr4rc 07 Moxer 6rtrr uctonxoBaHo B roM
CMbrCJIe, qTO 0max OTBeqaeT CUTyAqlJ4, KorAa BbI[eJIeHue Arr'' I'tg wuutenu 6r,Uo nOIHr,Iu,

Bo Bcex ocTarrbHbrx cllyqafx qacTb aToMoB aproHa y[ep]Cl,IBaeTcff B MofleKyJlfipHblx noBylx-
Kax. Bo3Moxuo, MLIHIIMIIrIrurrfi urar "KsautogaHllfi" coorBercrByer "pa3py[IeHI'IIo" oAHoro

TaKoro Krlarparuoro KoMrrJreKca, Kar 6lrno orMeqeHo pflEoM l,IccrleAoBareflefi (cM. B Ka-
rrecrBe o63opa ll2, 131), aeruuuua Q euauuvo aH[.rKoppenupyer c rIilcrIaMLI Bonloa (nnu
Koppenlrpyer c r.rHreHcr,lBHocrbro raJraKrr.rqecKr,rx KocMr{qecKlrx nyuerl [14] ). H:veueHnx
oT MaKCr,rMyMa coJrHeqHofi arcr[sHocrr,r K Mr4Hr,rMyMy B o6uleM cKopee .rlBllflrcrcfl ]l3MeHe-

Ht4flr.au Et4crl.epcvu (xar r,r grr MO). I4g roro xe pl,tc. 3 nuguo, qro KBaHToBaHI{e 3aMerHo

rolrbKo Arrfi 3rrox MaKcr,rMyMa aKTI,IBHOCTI,I (R > 10) .

Brrcro6oxgeHrle 3axBarreHHbrx B KJrarparHbre crpyKrypbl aroMoB Ar3 ? nog BrllrflHlreM

r,r3MeHeuuil BHeruHr.rx yclroBuit (n rona rMcre 3neKTpoMarHI{THoro Soua) cxaauBaerc.a HalI-

6oflee gaprerHbrM o6pa3oM Ha 3HaqeHr,rr4 Q y tow cryqae, ecrl,I raKlae tt3MeHeHlafl npolrcxoMT
B KoHUe gKcrro3lrur{I,I, KorAa B MrrrueHr,r qI,IcIIo HaKoIuIeHHbIx aroMoB MaKcI4MaJIbHo (6rr'rsro
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Pnc.2. tlacrorHoe pacnpeAeneHue p$ynbraroB An, Bcex H3MepeHufi 1970-1987 rr. (73 el(cno3rrqulr),
nocrpoeHlre En, Manbrx r{HTepBiuIoB uruepeuuft Q @Q = 0,025)
Crpenxauu orMerreHa reHEeHrIH, pe3ynbraroB K rl[KnuqecKoMy noBropeHrrto AQ = 0,1250 B eA. ar.
Ar''/cyr. I,Ig-ea 6onrusx crarltcruqecrnx ouru6ox Heil3BecrHo, npHHaAlrexHT nn AaHHoe u3MepeHue
TOMy UnI{ I{HOMy MaKCr{MyMy

n =7J
P/>2q=qee
I Q= 0, I2r0

-40,f0-402J 0 402,f 40f0 R<70
n=JJ !
P( > 2c2)=4tt7 

zo

Puc. 3. flponepKa pearrHocrr,r reH[eHrr]ru K KBaHToBaHHro O, saN,reruor,4y uapuc. 2
Cneprxa Bcex EaHHbrx (n = 't3) no Merog,y HanoxeHr{r{ 3nox c [epr{oAou AQ = 0,1250 ar. Ar3'lcyr.
flo a6cqucce - HHrepBaJrbr u3MeHeHHE Q (uar 0,025), orcrmTbrBaeMbre or ycnoBHoro penepa, no optrr,rHa-
Te - cficno cnycaeB. "KsaHrosaHue" galrergo ronbKo B 3troxy Mar(cHMyMa conHesHoit arunxocru (R )
) 70). Cnycau, Korga B KoHrIe ?r<cno3nqur,r 6rrla saQurcupoBaHa MarHHTraa 6ypa (A unu na6nrcgancx
nsgxrafi ypoBeHb rvrarnarxoi aKTHBHocTH (q), paaauuanrcr no Qase (gsa Huxrurx rpaQlrra; pe3ynbrarbr
TaKoro pa36neHiq Wt Bcex cnycaeB noKa3aHbr Ha BepxHeM rpaQuxe urprrxoBbrMH nuxr.rnux). Illralrr
Ha Bcex rpa$nxax oAr{Har(oBbr 
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Puc.4. Ycpegneuurrfi xog r{3MeHeHH.rr }rHAeK-
ca uaruuruoft aKTHBHocrIr.4, n nocnegHue
10 cyr excnou.ruur{ Ans 6orsurux (0 > 0,6)
H Marlr,rx (8 < 0,3) sHaqeHufi floroKa
uefirpuHo
Crangapruoe orr(noueHlre glr r<axgofi rou-
Kr{ cocraBnfler oxono 6OVo

Prc. 5. HsNrerreHuq B cpegHeu qucle [seit c
pasHoft nolxpHocrrro Mex[rlaHeTHoro Mar-
Hr,rrHoro flor.rr B r,fiTepBane t 10 cyr orno-
ct4TeJr6HO AaTbI oKOHqaHlIfi 9KflO3HTIHH AII'
suaqeunfi Q>0,5 u @ < 0,5 (coomercueu-
uo repxuuii tl H]r(Hrafi rpa$urr.r)
A6cqucca - gHlr Eo u nocJre oKontraEllfl
3Kcno3sr.tr H, opAHHaTa - qncno Erlei, n ("+" -
AHfi nonoxxTenbtbrfi nongpHoctlr, "-" guu
orpr,rqarelnxgfi nonfipHocTr{; ur.rctro gueii
cveurannofi nonfipaocrlt noKa3ano rlrcro-
rparvrrraofr). AaHHbre npHBetreHbr K oAHoMy u
roMy xe uucay gneft. CpegHue sa 10 cyr
nptrBeEenbr s ta6n. I-2-/ 0

Iaa
-J-4-f-6-v-d-3

?-4-f-E-7-9-3 -J-2-/0/2
/(oue4 eronoa.

K paBHoBecHorvry), B cB-rr3r-{ c 3r}rM Bce }r3MepeHHbre 3HaqeHr,rfl Q @o=73) 6ruu pa36urbr
Ha ABa Krlacca: 1) rorga ypoBeHb MarHr,rrHori aKTr.rBHocrrr a npegerax- 10 nocnegunx cyroK
gKcno3I{u[LI 6rru uonuxeu (rcnacc q); 2) MarHr,rrHafl aKTr,rB]Iocrr, o yrasauur,rfi r.rurepBarr
6r,ua nosbrurena (rpynna d). Pas6ueHue 6rruo ocHoBaHo Ha AByx Kpr4repr,rf,x: HaJrr,Hr,re

(orcyrcraue) B yfloMflHyrufi l0-cyrouuufr uurepraJr MarHr{ruoro Bo3MyuleHr.r, c BHe3arI-
Hr,rM HaqiuoM; E3MeHrr,IBocTb MarHurHoro I,IHAeKca Au. B Xaqecrae Mepbl tI3MeHqIlBocTLI
Iicllorlb3oBtlJlocb HopMr,rpoBaHHoe crauAapruoe orKrroHeHr.re ofM. l4xrepnaJr cqrrraJrcfi Bo3My-
uIeHHbrM, ecl,u ofM > 0,70. I,Icxoguue [aHHbre 6rrru nsstr us 6rcuereua "So1ar-geophysi-
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cal Data". I,Is roro xe puc. 3 auguo, qro o[[caHHoe pa:6ueuue cKa3brBaerc.s sa "KBaHToga-
Huu" Q'. cnoxofrHrrna ycJroBr,rf,M q coorBercrByer [r,rK B HyrreBoM Ar,rala3oHe lluarpaMMbr,
Arff Bo3MyrIeHHbrx ycnoar,rfr d uux crueulaercr BrrpaBo. 3ra sarcouoMepHocrb oflpeAeneHHo
yKa3LIBaeT Ha TO, rITO "KBaHTOBaHL.IS" He MOXeT 6rrrr O6yCnOsneHO raXOff rpuAUa.nrUOfr npu-
r{4Hofi, KaK HilJrr{qle qr,rKnr,rqecK}rx Bapr.rauflfi Q (c KBa3r.rlep[o[oM, Harrpr,rMep, 2 roga
lI aMrlrlr.rrygoir 0,128 ar. Ar3?/cyr [15] ) r.r crporo flepflo[uqecKr.rM pacrrolroxeHr,reM trar
oKoHqaHI,Ifl oxcnoeuqufi rlo MecfluaM roga. Ha caMoM [eJre pacnpegeneHr,re 4ar orcouuauufi
:rcnosrqufi AJL 3HaqeHI,Ifr Q, noragaroilItrx B gaHurrfr ysrui uHrepsat AQ= 0,025, rro Mecfi-
IIaM ro[a 6nlsxo K paBHoMepHoMy.

Xog uenaeueuuir Ar-uu\ercca B flocrlegHue l0 cyrox gKclo3ur{tru rIoKa3aH Ha puc, 4 uocne
ycpeAHeHufi Arrff BbrcoKr,rx r,r Hr43Kr.rx sHaqeHufi B (coornercrBeHuo I > 0,6 u Q 1 0,3) .

Kax ouguo, grr 6onnuux gua,{eHuft Q Ao-uttgercc, KaK npaBr,Ino, Bbrrre. Anaror[quas saxo-
HoMepHocrb uMeer Mecro pyn olM. Cooroercreyrorqfifr quspoeofr lrarepual [peAcraBneH
y r-a6lrut\e, t&e Wfl cpaBHeHr4fl IrplrBe[eHbl TaKxe 3Har{eHua Aru ofM Ws uurepnalon 20-
l0d Ao KoHua rKcrro3t4\trut4 0 l0d n 1O-20d noolte ee aarepureuur. Huaras crar]rcrnqecKaff
3uaqllMocrb srl,Ix AaHHbrx He flo3Bo[.fler paccMarpl{Barb r,rx KaK He3aBr,rclruuft apryvreur
B fionb3y o6cyxgaerraofi rfinoregbr. flpegcraueuHbre B ra6ruue ulQpu, oAHaKo, coila-
cylorcfl c HiuIIlqI{eM He6ofiburofi Koppenarlr,r]r MexAy ,4, (cpe4nee 3a Bce BpeMrr 3Kcrro3r,r-

\uu) u Q, xafrgeunori s.csoe BpeMfl B [16] (r = 0,31), n roppelnrluei Q c Mo[yrreM rpor.r3-
aognofr ur.rcen BoarSa lRl [17] .

Kax yxe yrloMlIHzlrlocb, rlapaMerpbr MO uyacru,rreJrbHbr K cMeHe 3HaKa MexrJrauerHoro
MarHLIrHoro aonfi, npl{qeM aMlrILIryAa M<D (uoprvruposaHu},rfi pas6poc sHaqeHr.rfr rr3MepfeMo-
ro flapaMerpa) r cpe4uervr Br,uue B [HI,I orpr{IlareflbHofr IlonffpHocrr{ nonr [9] . EctecrseuHo
flpeAlonaraTb, IITo yBenlqeHfie aMlurr,try[br MO Aorxno coorBercrBoBarb yBenr,rqeHr,Irc
BepoqrHocr}I ruceo6oxgeHl,I.fi 3axBaqeHHbrx B MoneKyJr.ffpHbre noByruKl{ aroN,ros Ar37.
Taxuvr o6pasotvr, MoxHo oxr.rgarb, qro Arrr BbrcoKrrx sHaqeHr.rfr Q r nocte4umro [eKa4y gKc-
lo3r,rUl4rl AonxHbr npeo6naAarb AHH orpr,ruarerrbHoi rrofi.rrpHocrr,t, EIIfl HI3KHX suaqeHr..Ii
cu'ryat.1:afi, cKopee Bcero, AorrxHa 6urr o6paruofi. l4z puc.5 rraguo, qro . TaKafl 3aKouoMep-
uocrr 4eicrar,rrerrbHo ua6rrcgaerca. Bepxura vacu rpa$ura rocrpoeua Arrtr Bcex cIIyqaeB

Q > 0,5 (n = 31) r.r Anq o6nerqeHr.rx cpaBueur{fl HopMr.rpoBaua K qr.rcJry cryqaeB I < 0,5

@ = a\. HltxHq-fl crpoKa ra6nuubr co[epxr,rr 3HaqeHr.{fl uucra Auefi c pasHofr rro[.spHocrbro
MexlulaHerHoro nor{ B LIHTepBane 110 cyr orHocl,treJrbHo AaTbI KoHrIa gKcllo3r,tqfifi (o6o3Ha-
qeuue "-f/-" otHocr{tca K AHaM cMerxanHofr flonflpHocrlr; AaHHbre o florlfipHocrr.r floJrfl
B3.ETbr r,r3 6rcrrereuefi "CorneqHue gaHHrre" ra "Soiar-geophysical Data").

3axrro.urenrHble gaMeqaHuff

B Hacroxulee BpeMf He.flcHo, cyulecrByror nlr peulrrbuo B flepxropgTurreHe KnarparHbre
nteracraonurHble crpyr(Typbr, clloco6Hr,re aQ$ercruBHo 3axBaTbrBarb H ArrI,ITerIbHoe BpeMa
yAepxLIBaTb o6pasyrouuecfi B Mr{rueHu lrottrr Ar3 7. OgHaro r{3 rrpeAcraBJleHHbrx Bbrrue
[aHHbIx cJIegyer, qro rlpr,t I,I3MeHeHHflx conHeqHofi aKrHBHocrr.r u reoMarHr,rruofi rosuyuleu-
HOCTI,I B BEUIECTBC MI,IUEHI{ NPOUCXOA.ST OIIPEEENCHHbIC I{3MEHCHI,Iff, OKA3bIBAIOUUE BTIUfl.
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rrr{e Ha KoJrr{qecrBo l,r3BrreKaeMbrx aroMoB Ar3 7, Karcosrr 6rr Hu 6rulr xouxperHbre Mexa-
HH3Mbr ygepxaur,rfl aroMoB Ar37, cauo flpucyrcrBr.re raKlrx oQ$ercron, Br,rpaxamrueec.fl
B HirJrl{rrH}r rvrarposryrcryaguir, Kaxercfl s srrcorcofi crerreHr,r BepoflrHbrM. MaxpoQnyrrya-
w\t - BecbMa rrlrpoKo pacnpocTpaHeHHoe flBrreHr{e, nopoxEarcrqee cepbe3Hbre MeroErTre-
cKr{e [po6[eMbr rlpaKrr,rqecKH Bo Bcex roqHbrx rr3MepeHr{flx [18] (xora KoHKperHbre Mexa-
Hr,r3Mbr [pl,r groM uoryr 6r,trr paanuvurt). Peeurarpya, MoxHo KoHcrarupoBarb, qro rurio-
re3a 06 r{3MeHeHHr{ r oooerruaHocrr.r perrrcrpaUuu a BpyrxoneHcKoM 3Kcrlepr,IMeHre rlo-
3Borrrer rroHflTb Bce ocHoBHbre 3aKoHoMepuocru 6es xaxux-nu6o AonorIHHTerIbHbrx [peg,[o-
roxeulrfi. [Ipu storvr peanrurrfi noror ueftrpuHo, BepoflrHo, 6ausox K reoperr.rqecKll trpeA-

cKa3aHHoMy Ha ocHoBe craugapruofi corseqgofi MoAeJIr{, KoppersquouHbre cBf,3[I pe3ynb-

TaroB ll3MepeHnfi c corueqHofr aKTI{BHocrbro, rarIaKTI,IqecKI,IMH KocMI,rqecK}IMr{ rIyqaMI,I,
loflrlpuocrbro MexlrJlaHeruoro MarHI{THoro ltor.a, HaJII{r{fie B l{3MepfleMoM IIoroKe uefrrplt-
uo ua6opa [r3BecrHbrx rocrvroQrsuuecKr.Ix [ep]IogoB, "KBaHToBaHue" pe3yrlbraroB ]I3Me-
peHrfi * Bce 3ro xapaKrepHo pr MO r,r AoJIxHo 6urr orneceuo K lI3MeHeHI.Irc napaMerpoB
BeulecrBa Mr{IrIeHu, Baxnbrx gllff H3BrIeqeHI,Ifl aroMoB Ar37, Carru 3TlI [3MeHeHua o6ycnon-
rreHbr BapllaultflMr,r cleKTpa soxoarrx 3rleKTpoMarH]rru],rx uolei Husxux u cBepxur,r3Kr.rx
rracror (ua taxrx qacrorax Bapuawnfi [orrfl Ha rroBepxnocrr,r 3erralu u na ruy1uue pacnorroj
xeHllfl eMKocl?r c [epxJropgTr{rreHoM B o6CyxgaervroM 3Kcllepr,rMeHre rrpaKrr,rqecKr.r He pa3-

nuvarcrca).
3rcuepurraeuraJlbHaff [poBepKa pa3Br,rrbrx rr,rure coo6paxexufi Bo3MoxHa B HecKorlb-

Kr{x Bapl,ranTax. Caurrfi upocrofi ,r3 Ht4x ruor 6r,r cocroflTb B cllcreMarl,IqecR}rx I,I3Mepeur{flx
lapaMerpoB flepx]Iopgrr{leHa (rarcux, KaK Bff3Kocrb, srleKTponpoBoAHocrb r.r r,u.) B craH-
AaprHbrx ycJroBl,Iffx. Ecrlr l,tsfloxeuHa.fi rurlore3a crlpaBegrrlrBa, To pe3yJlbrarbr raKr,rx rr3Me-
peHNff gonxurr o6napyxlrrb Koppen.ffur{rc c [oKa3areJrflMu corueqnofi axruauocru (reo-
uarnurnofr Bo3MyrrleHHocru) u flpr,rcyrcrBr,re HeKoropbrx xocuoSlr:r.rvecKr.rx qlrKnon (oxo-
JIo Hegerrlr, -27 cyr r t.u.). 3rra oQQexrbr AoJrxHbr cyulecrBeuuo yMenbrrrr{rbcfl rrpu rrc-
IIoJI b3oBaHr{r,I o$Qe rc ru oucl ro 3rr eK Tp o MarHrlruo ro 3Kp aHr.rpo BaHr.rff .

flpone4eulre raKltx r.r3Mepenufi 6rmo 6u, uepoxruo, ttorle3Ho B cBfl3r,r c nogrororxofi
trpyrux oKcrlepr{MeuToB rto AereKTupoBaHr,rrc colHeqHbD( uefirpuHo, r4e rexHorroruff r.r3Brle-
qeHr.rff Miuloro qrrcJla aroMoB us 6olrutofi Maccbl xr,r[Koro BelrlecrBa coAepxllT STaIIbr, He

roMarou{.reca eQ$exumnoMy KoHrporrrc.
Moxtto, HaKoHeIL 3aMerHTb, rrro tr Ifl lr:ruepeulrfr coJrHeqHbrx uefirpuHo B rrrraHTcKoM

qepeHKoBcKoM EereKrope Kamiokande II rarxe AonxHa co BpeMeHeM o6Hapyrcrrrcx
cBE3b c conuequoi aKTLIBHocrbE. Oua sosuuKaer - ttplt [ocroflHcrBe rloroKa nefirpr,ruo -
Bcrre[crBr,re aapuaqufi B rloKa3arerle lrperloMreHrlq BoAbr, o6ycnoaneuubrx reMH xe I,r3Me-

HeH[flMr{ oJreKrpoMarHr.rrHoro Sona. CyqecrBoBaHr,re raKr{x Baprraur,rfi s xooSsuuuenre
npeJroMrleHr,rl Herrocpe[crBeHuo crre[yror r.r3 oKcllepr,rMeuroa [6] no roogeficrBr,rrc Ha BoAy
cra6brx IIepeMeHHbrx MarHr,rrHbrx tonefr .

Hoa6pr 1988 r.
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v.[K 525.235

MAKPOCKOIImIECKHE OJTyKTyAIIIi[, COJIHEqHO-3EMHbIE CB.fl 3 I,I
. H METOEI,ITIECKI,IE IPOSJIEMbI TOqHbX H3MEpEHHfi

E.M. BnagrMupcrcrfi

Kpatxo onucblBarcTcs saxHefrurue Senoruenonorlruecxr,re cgoftctga ocoOoro Krlacca .fiBlreHuft - rax
Ha3bIBaeMbIx MaxpocKofl[qecrlo< Qnyrtyauufi (MO). Hexoroprre flapaMerpEr MO gasuc.Er or sapuaqufi
cofiHeqHofi aKTuBHocrr{, npI{rIeM. areHToM, HerlocpeAcrBeHno sogfleftctsyloulr{M Ha cr.rcreMy, sBntrercrr
iM[[HTyEi{o-cleKrpaJrBHLIe u3MeHeHI{, OoHoBbrx gneKTpoMarHut[rx noneft Hr,I3Kl, . H cBepxHu3xlr(
qactot. MO - oqeHb rurlpoKo pac[poclpaHeHHoe ,BJreH[e. lloerorry Bo.MHorrx Aocraroquo TortHbrx r,r3-
MepeHus)a Bo3MoxHo fio.f,BJreHue Koppenrq]roHHofi cssgu r8MepteMofi BerrmuHbr c noKa3areJrfiMl,r coJr-
ne'{Hoft axDtruoctn, [Iogo6Hafi cBfi3b BblsB[rerc.f, npu ilranxse pe3yJrbraroB yroqHf,nulro( u-ruepeHufi
mxoil QuruuecKofi KoHcTaHTLI KaK cKopocrb cBeTa. B orEerLlrLD( cnfrarx MO rvroryr 6rtrr r,rctoggu-
KoM cepbe3HElx oruu6or B lrcrorlKoBauuu pe3yJrrTaroB r.rslrepenufi. Ilpegcraaneun Hexoropbre apryMeH-
trr u coo6paxeHuf,, uora3brBarouue, qro 3aBucuMoc{r M@ ot conneqnofi aKTHBHocrl.t Moxer flpuBo[r-rrb
K r.r3MeHeHuro eSQextlruocr[ per]Icrpa[r.rH B HeKoropblx sKcnepuMeHTanL]rblx ycraHoBrax. Tarsurl
Br'IEl'lMo, IIpl'tpoAa "uuxpoaapuaquil" r.rtttetlcuaHocrr.r Ha ycralrloBKe "xorep" Earcaxcxofi tefitpuHuofi
o6cepoatopuu, rone6anut .f,pKocru HeKoropblx cefiQeproacrux raJraKTrK c nepr.rogoM com{eqHlrx nyJrb-
caqufi 160 MuH. BbrcKa3blBaerc, npeg[oJloxeH[e o sogrroxxofi cssgu M(D co cpa6aruuauueM AereKTo-
poB rpaBHTaUI{oHHBIx noln. O6cyxgaerc, Bo3MoxHocE ctporofi gxcrreplrMeuTarrxrofi nporepxu l{3no-
xeunbrx r[floTerugecKr.D( coo6p axeuuft.

MACROSCOPIC FLUCTIATIONS, SUN EARTH RELATIONS AND SOME PROBLEMS OF PRE.CISE MEASUREMENTS, by^B.M- Vladimirsky. The most important features of peculiar class Jnatuiatphenomeru - I{acroscopic fluctiations (Mir'- ur"--ou..trit.a ,rrortrv. so-" p"r"-"ters of MF dependon variations of solar activity. Physical agent which effect directly op* ir," ryrt.rn are amplitude - spectralvariations of electromagnetic background fields of LF and ELF rangJ. rr,Ir uri"riv widespread pr,"non1"ron
so it's posible an appearance of the correlations between the results of the measurements and solar activi-ty indices. Particularly this dependence may be revealed in the measurements as such physical constant
as the velocity of light. Sometimes MF may cause misinterpretation of the results of the observations. Theconsiderations and some arguments are persented which show that mentioned above dependence may indu-ce ths variations of the efficiency of the registration in some u*p"rim"ni"i, inJauations. "Microvariations,of^cosmic ray intensity in Baksan scientillition telescope may probably have just such origin. These type.effects may cause also therariation of.the brightnesr of th. 

"i,"i"ioiro'*rla-ta'xieswittrtheperiodof solar160'minute oscillations. It's possible that the same effects there are i, opJr"tirg ofgravitationafuntenrrr"Experimental verification of all these speculations are discussed.

BseAeHue

B reryuleu 1988 r. B Ia3ytreHlru roro Kpyra f,BrreHrrft, o KoropoM 3Aecb 11ofiEer per{b,
crreEoBirJro 6rr orprerurr Ese ro6ruefiHrre Aarir. posuo rroJrBeKa rurug 4*. Irrra*upan no'r-,rlro Ha pa3pa6oraHHble I'IM TecroBble xr.rMl,IqecK[€ peaKrtrr{}r AeftcrByer KaKofi-To neraenrr,ren
unpoaauHuft BHeufffiIi Quouuecrrfi areHr [1] . Eonee 30 ner nurug norr-racb rry6flr.rKau]rfl
[2], n roropoi coo6rqarocb 06 o6,apyxrrri uro**;";;";;;o paa6poca pe3ynbraroB
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rcMepeHr.rfi SepueHrarunuofi aKrr,rBnocru n ra6oparopHbD( oflbrrax in vitro. [ae ynouruy:
rbr:r pa6orbr rrocJryxlilll HaqaJroM ElurerrbHbrx r{ccIIeAoBaHLIft, xotoprre [pI,IBerIu K orKpbl'
inrc rarc Ha3brBaeMbrx MaKpocKonI{rIecKI{x Qnyrryaqufi (MO) n no3BorIItJII,I [syrII'ITb HeKo'

ropbre r,rx cBoficTBa.
(DexopreuonorflqecKafl cyrt MtD Moxer 6urr uoxcneHa cJreAyIouI,IM npl{Mepou. Ilycrr

B o[pegelreunou oGreure BoAHoro pacrBopa u3Mepflercr cKopocrb [poreKaH]Iff neroropofi
xuprrqecxofi peaKuut{. Oxagrraaerca, rITo npl,I [oqrreAoBarerlbHbD( H3Mepenl{f,x c Eocrarorlso
uanoft nocroauxoft BpeMeHI{ B [pouecce na6nrotreuni rtortyqalorcff 3HaqeHllu.cKopocrrl peaK-

LpIu,. cyuIecTBeHHo oTJrr{tlarcu.trrecfl Epyr oT [pyra - Ha BeJII,IIII,IHbr, MHoro 6dnHrnre upu6op'
nofi ouu6xu. .[alee, oKa3blBaerc.fi, rrro flo[]ryegHbre B TaKoM oflbrre 3xaqexua o6pasyrcr
neroropufi pflA Al{cKperHbtx BeIIT,IqHH - qllclo [popearfipoBaBll-trIx qacrHII, tt3ueHflflcb
BO BpeMetfl,r, npr.rHr{Maer He [por{sBorlbHbre, Ho KaKr{e-To o[peEeJIeHHbIe 3HaqeHI{g. Ilepexog
or oErroro raroro "cocrof,Hr.rfi" K EpyroMy rlpo[cxogl{T 6rtcrpo (< 10-' c) u, uro cauoe
uopa3r.rrerrbuoe, cI,IHxpoHHo B MaKpoo6rexte, cI{HxpoHHo Aaxe B trByx pflEoM paclofioxen'
Hbrx cocygax. flocrenenno rr.r[utrxbre [pr.r3naKr.r MO 6rmu o6uapyxeuu a npoqeccax cauofi
paeuofi fipupogbr - B r,r3MeHeH[rffx rrapaMerpoB erreKrpo$operruecrcoft nogruxuocrl'I He'

opraHllqecKr,Ix qacrlru, rcore6aguu BpeMeHlr c[r,IH-clLIHoBofi penarcaqru{ ilporoHoB Bogu,
Bapr.Iaulu cleKTpilJrbnofi uyscrnurerrbHocrl{ rleJloBerrecKoro rfla3a, B pa3[Er[,Iu I{HTepBiIrIoB

BpeMeHrr Mex4y MoMeHraMr.r pa3pff)ra a RC-reueparope Ha xeoxosoft JraMrIe. Ctalo rcuo,
rrro K groMy KJraccy saneHufi cJleAyer ornecrr{ raKxe Bapl{auru{ rloKa3arereft paga -.Tecro'

Bbrx peaKrlr{fi, uauuHar c y[oMauyrbrx peaxqufi llurrapAlr rI recroB .I. Eopremca Ir KoH-
rraff recraMr,r B,B. CoronoBcKoro lr Ir3MeHeHlrflM[I flapaMerpoB aBToKorle6aremnofi peaKuLI[

Eenoycosa-Xa6or[HcKoro (npoaognuofi ua rpauuue o6lacru ycrofi,ruaocrn). ,nla nall-
uefiruero uaroxeHr,ra Baxno orMerr{Tb, qro MO [p[cyrcrByror I{ [p]I I{3MepeHI,Iffx cKopocrlt
crrera paEr.roaKrr{BHofo pacflaEa craHtraprr,r3oBa]IHbrx paE]IoaKfl{BHbIx [pe[aparor. Ilpra

aroM Her neo6xogurrocrr{ noflararb, qro cBoficrBa MO npucyur}r caMLIM aKraM pa4,Io-

aKrr{Buoro pacflaga I{ 3arparl{Balor reM caMbIM flEepuylo Quanry. Mexgy lgepttoQltsrue'
cKuM f,BJreHr{eM I{ ero Suxcaryrefi scerEa ecrr "nocpegHl,IK" - xnArufi cuLIHTLIJIJr.srop,

Kpr{craflrr[qecKaff crpyKTypa, rlra3Ma, Cornadro ognoft us uafi6onee [pI{BrIeKareJIbHbIx

1a flpocrbrx r4Hrepnperauuft MO, 3T]r ffBrreHr{fl rrpoucxoAffr B raKLIx BelqecrBax, I,I3MeHaf,

s He6o[ruux rlpegerlax ux "nepegarouryro Qynrqrrc".
Bceo6uUfi xapaKrep pacupocrpaHenr.rs M(D cpegu @ueraro-xl4MlruecKl{x llpoUeccoB [p]I'

Eaer gToMy Knaccy sengnwilr Qyngar"renranbuoe 3naqeulre: ofipegenennr,re csoficrBa M(D

[orrxHbr, B rrpuurpr[e, upoffBJrffTbcf s nro6rrx r{3Mepe[]Iffx, [Ipr xaxux I,IMeHHo ycrloBl{flx

c HI{Mu Heo6xoA[Mo cru,rrarbcfl, ocraerc, HeffcHbIM - oro 3aB]Icur or reoperl{qecKoro ucrorl'
KoBanlr.fi flpupotrbr MO. Bonpoc sror EorIxeH 6rrrl upegueroM ctreqlralbuoro aHarII'I3a I'I

o6ryxgemra pa3rrwrHbrx rr4rrore3 r,r ocraerctr 3a rIpeEeJraMI{ EaHHoro ugnoxeuua. Huxe
ocHoBHoe BHlrMaHI,Ie ytrerreHo Bo3MoxHbIM I{cKaxeHHf,M pe3ynbraToB l,tstrtepemlfi us'aa

oAHoro BaxHoro Seuonaeuonor[qecKoro cBoficrBa MO - 3aBI{cI,IMocrI,I uapauerpoa MO
or napuarlrafi conueqnoft aKTraBHocrr,r (apyrue cBeEeHrrf, o M@ crt., Ha[pI,IMep, a o6aope

I3l).
Karc ygalocb ycraHoBI,ITb, loryraeMbre trpt,t rloBTopffroq[xcff I{3MepeHLIxx "c[eKrpbt

COCTOflIilrft", BoO6Ue rOBOpff, I{3MeHffrcTCE. OHl,t SaSUCAT, KOHeqHO, Or yClOaUfi 3Kc[epu'
MeHra, Ho B traHHoM oKcrreplrMeHre flpu flpoqux paBHbIx yclloBllflx C[eKTpbI peafll{syeMblx

cocrosrufi 3aBr{crr eule or BpeMeHr{, 3asficuMocrr 9Ta raKoBa, rcar 6yaro Ea cl{creMy

Brrr,ueT HeKoTopaa prerrlHffff rIpI{tMHa, I,I3MenflK,Iqatcfl oTo AIIfl Ko gHrc. [Ip[ r43perturl

Btrlrffrrz.fl. Ha cr,rcreMy BHe[rHr{x Qarropoa npoue u y[o6Hee paccMarpnBarb rI3MeHeHHf He

crreKrpoB, a cpegHeft aM[fi]rrygbr MO, onpegerxertrofi KaI( cpe[HeKBaEparI,MHoe orIcIIoHeH]re

or cpegueft, ornecennoe x cauoft erofi cpepprefi (noclegnax Bblrmcrlffercf, KaK cpe$reapfi+
vrerllqecxas ga raroft-nu6o rnrepnan aperureru). Kar arrrcHwlrocb, gror rloKa3arerlb 3aBI,I-

cI{T or ypoBHff colneqllofi aKTr{Bnocrlr: B gfloxy MHHI{MyMa aKTI,IBHocrI{ arvrnnnryga MO
Bo3pacraer, Puc.lw2wttrrocrpupyror ery gaKoHoMepHocrb Ha Marepl{alre MHororIerHI,Ix
Ha6nrogenrfi HaE cKopocr.fiMlr xl{Mr.IqecKux peaxquft, [poBeAeuubrx a Hxcturyte 6noSusrrcu
AH CCCP [4] . Yuenuueuue aMrlflury[rr MO, rroHffrHo, [pr{Borl,rr K yBenr/Fregl,Irc caMofi
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Pnc. l. LlstvreHeHrur aMrrnlrryAu rvrarpoQnyxryauufi (flo) rrpn Bapuaqurx conxeqnofi aKTuBgocrr.t
Kpyxr<r,r - cpeAHeroEoBbre 3rrataeBur, onul6xu cooTBercTByxrT gSVoHi!,i!I AoDeplronbllbrM IIHrepBaIsM;
IurpltxoBatr Jrruus npoBeAeuo MeroAoM HarMerbrur{x KaagparoBi }/ - cpegxerrecrquEre crlaxeg11bte
rucna Bonrga. Cornacxo [41
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Pfic. 2. To xe, qro r Ha plrc. l, no Enc cpeEHeMec.sqHLD( gttaqettul oVo
Cornaoro [4]

relrepaenaoft BerII{tII{HbI. Tax norgr.Eercf, 3aBI,IcHMocrb napaMerpon rpreuro-xuMl{qecKHx
cncreM or 'rlr.rKna conueqnoft aKrrrBHocrr{ - oQ$err, o6napyxeunnfr s csoe apenar [Iur.
rapar [1] u p.fiAoM Apyru [IccIIeAoBareJIeii, ianpurnrep iregasficnrrtruu ua6nrcgefiuflMn
B.B. CoronoBcKoro [5]. Puc. 3 noraguaaer u3MeHen]re aMrurrrry[,br MO npu [epeceqeHilu
3eunefi rpanrlubl ceKropa MexruIarlerHoro MarHrrrnoro rrorrf, [4] . Analorrunaf, Kaprm{a
[ollyqaprcfi, B qacrnocrl{, Errfl TecroB [Iurxap4a - KaK trrrf opHu{HarIbHbD( AaHHbD( caMoro
fluxxap4't (puc. 4, @ulacno [6] ) rar u Era oAHorr{nnrx na6nrogenuft, flpoBo4r.rBrrr[xcr
B rerleHue HecKoJIbKI{x flet s To]rcre [7] . CneIplanlHlrfi anarug aQsexra ceKropHbD( rpaur{u
B recrax llnrcrapAlr [6] npnnen K c,reEyrouleMy 3aKrrorreHr{p orHocurrDno Sr.rsuuecroft npn-
poAbl areuTa, aoegeftcrnyxllqero HenocpeAcrBeuHo Ha cr.rcreMy: BrIlrrHI{e oKa3blBaercfl
aM[nI'ITyAI{o.c[eKTpuI-bHbrMr.I l{3MeHeHnanan Qonoaoro gneKTpoMarH}ITHoro [orI.E B qac-

rorHoM Er{arra3oHe 103-10-3 fu (o6qeusBecrrro, rrro u3Meuenuf, sner(TpoMarHunroro Qoua
B yKa3aHHoM EI{arIa3oHe - BecbMa rryBcrB[reflbnufi ungurcarop Bapxarlufi conne.urofi aKrrrB-
Hocru). Ha uapauerpu MO rrialor, eqeBilItrro, ureKrpoMarHurlrbre Bo3Myrqerr{f, caMoro
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hrc. 3. Bapuaqlru aMnnHTyALr M@ (Aflo) B [Htr cMeHbr 3HaKa paAuanbuoft xorrruoueurLr MexnrraHerHoro
ManluTHoro rlo,l.t
MeToE Hanoxenugx otrox AnE nepexogoB - ++ r + +-. CrarucrfirtecKafi 3HatruMocrb pa3ngrrgq gKcryeMy-
MoB Ha KaxAorvr ua rpa@uroa - SVo.Coraacso l4l
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Pnc.4. I,IgrreneHuf, floKa3areJl.fl Tecra F (llr.rxxapxu) e gnu cMeHbr 3HaKa pa[]raflbHofi KoMuoHeHTbI
MeXIJIaIIeTHOTO MarHuTHoro florlf,
O6pa6orxa no MeroAy EaJroxexuff arrox oprrrrxaarnrrx ua6nrogenuft cavoro fluxrapg.r. Hd6nroAenus
cAenaHbl a 1952-1967 rr. JIeBbre rpa0lrrn - Ans cnyrraeB rpaHHrI cer(TopoB, naftgeHnrrx reo$ueuuecxurvr
MeroAoM, nuxnufi rpaQux o6r,e4rlrrfier o6a repxtux. Cupaaa - To x(e AJrfl rpamrq, onpeEenenubrx rrp.EMbr-
Mu.,HsMeperII.stwr. CrarncruqecKafl 3galruMocrr pasnr.rur.rft 4na gaefr c paauoft flonflpHocTbro nonE cocTaB-
lrg.er O,lVo, Cornacno [61
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pa3nurlHoro llpol{cxoxAe$ttg,. w, KoHerIHo, coB@M He IICKIIIOqeHO, rITO HapfiEy c Bapr{auHf,Mr{
grreKrpoMarHr{rHoro $oua treficrryer KaKofi-ro arenr unofr up[pogull.

Xapaxrepuax oco6eHHocrb tlsl,Ieueuuft aMnnuryg MO - nalrqtle q[Knr{qecxnx napuaqrfi
B IlIlIpoKoM 4{aIIa3oHe [epI{oEoB. Ycranognexo flp[cyrcrB]re noJryrogoBbrx, oKoJroMec.fiq-
HbD(, HeAerlbHbx u cyrorlHblx aapuaquft. I,Iueprcg yKa3aHI'If na ualrqne KBa3H[ep[IoAoB
c EIIHTerIbHocrbrc B qacbr r.t Eecf,rKr.r MHHyr (r onurax rto [3yrreHuro uapuaqufi cBeropac-
@fiHufi, B BoEe nafigeurr,.u.[Er{Mo,.eule 6onoe xoporK}re flep]roAbr [8] ) .

Ecnu MO - geficruutenbHo yul'IBepcitrlbxoe flBJIeHr{e, a 3aBr.rcfiMocrb ru( [apaMerpoB
or corrHeqHoft arcrusHocru (r.e. urerrpoMarHr,rrHoro tpona) - o6ulee csoftcrso MO, ro
cJleEyer oxl{Aarb, qrro MHorHe pe3ynbrarbl na6oparopnux ]r3MepeHlrft rarcxe gonxun o6ua.
pyxlrBarb cBfl3b c corflreqHoft aKrlrBHocrbro.

900eKrrr MaKpoQnyrryaqnft B H3Meperrnf,x MnpoBhu( roxcmur?

CQoprraynnpoBaHnoe BbIIle flpeEfioJroxeHr{e o Bo3MoxHofi gaguc1,11vrocrr{ pe3ynbraroB
TorlHblx na6oparopntx nsuepenufi or corluerruoft arrrnuocru ygo6no npoaepnir rryreM
ulHiurl{3a p$yrlbra oB eKcrlep[MeHroB rto yrorrHerurrc SnauuecKr{x Korrcraxr. Taxoro poga
H3MepeHI'If flellaloTCfl AOCTaTOqHO qaCTO LI, KaK IIIpABI{JIO, C UCIIOJIbSOBaHI.{OM npeEeIIbHO CO-
aepuenuoft Arrff EaHHoro BpeMer{m rrrerponoruuecrcoft TexHorrorm.

B 'ta6nuqy cBeAeHbI pesyrlbrarbr ttsueperutfi rrruporofi KoHcraHTbr, Bepoflrno, yrowxrrueft-
cn osoSeHHo. qacro - cKopocrll cBera B BaKyyMe. Heuepeunx, [pegcraB]reHubre B ur{Tr.{po-
BaHHbD( HI{xe [croqHl{rax, o6rrrtrto crpy[nupoBaHbr tto HeKoropbrM rIp[3HaKaM B orgeJlbgbre
cnucKr{. [5a raxgoro r.r3MepeHr{tr flpr.rBoEr{rcf, Aara (rcar upaauno, roA uy6nuraquu).
Bce rarue crrr{cKrr c q[crroM uanaepennfi 2 5,6wtu nogaeprnyiu cneEyrcrqefi upocrefiurefi
o6pa6orrce: r.r3 pe3yrrbrara EaHHoro r.r3Mepeulu BhrruraJrocb 3Haqenr,re co = 299792,5 xrra/c;
nofiyqeHHble perHocr]I Ar InaccuQrau[poBarll{cb IIa EBe rpytrnbr B 3aBr,rcr.rMocrr.r or cpeggero
3naqeHnfl uucen Bonr$a R, za AEa roAa - roEa uy6nncauau u [peEruecrByrouero eMy.
Iparurunoe 3HaqeHLIe R, npuurruarocr R-, S 50 (anr q[rKrroB couHeqnofi ar"nrxocry c rro-
MepoM 6onee 18 rrprlxoAlulocb rIp]IHI{Marb R, 

= 100, raK KaK B MaKcr.rMyMe aKrr{BHocrrr
R2 Nta errxrrr{KJroB gocurano 190).

Iogr,r {r,rcno Narvrepe-
ttttit

Ai= Xi - Xo Ccrrnra P(ut)

Fln< so Rla* > so

t87 5-1902
1906-1 941
1949 - 1 95s
1948-1967
Bcero

1907 -1941
t947 *1967
t9s2-t964
(uolexylapurre
cnexrpu)
I9s2--r967
(lruxp on olu or oii
uureprlepouetp)

6

9
13

JJ

+141,2

-9,5
+0,63
+0,54

-1,7
-0,2
-2,7 6

+0,29

-64,0
-14,0
-0,35
-0,55

-12,5
-2,3
-4,87

+0,12

ll0l
[10]
I1 0l
[11]

lt2l
It2l
l13l

ll3l

I . 10-l
6. 10-r
7. 10-r
2 .70-2
8,4 . r0-4

9

24
10

6

1B eTofi o6aacru LlccneAoBaHHit HeKoroprle 3aKoHoMepHocrr.r r.r3yqeHrrr c HcloJr63oBaHueu 6uororuqecxr.rx
o6textos. Cn.rsr, naparulerpor MO c conHeqHofi aKTr.{BHocrLIo - Su:uro-xurrgqecKa.E ocHoBa ren}ro6uo-
JroruH, T.e. 3aBUCI4MOCTl,r 6}rOnOrg,recxl,lx ,BneH]rn or conuequoii axrunuocru [g].
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Pr{c.5. nuarpaMMa paccerHus B KoopAu}rarax
uucra Bom$a R, (reptNxanrnax ocr) - oTKJIo-

HeHlrt oT cpeguefi uauepeHuft rlrpoMifHurHoro
orHorreHur rrporoHa Tp (Haquouanrnoe 6npo

craHAaproB, Barur.rurrou, CIIIA)
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,[,alee, tro KaxAoMy cIIr{cKy A; }cpeAHtrnl,Icb. 3rlt cpeAHI,Ie A-in tr Arnu* npuaegeur,r

B Ta6nI{Ue. flocreg,urx KorIoHKa - crarl,Icrl,IqecKafi 3HaqllMocrr, Arrrrr, lt A-ax rlo KpllTepllrc

MaHna-Yuruu, C[IlcKr.I - 3a I.{cKrrloqeur.reM ogHoro cllyqafl - He nepeKpblBalorcfl, TaK qro

cyrurraapurrfi pe3yrlbTaT Crni., ) C-"* I,Iveer 3HaqltMOcTb, paBHyIO [poI.{3BeAeHI,IIO BCeX q[CeJI

B grofi KorIoHKe. Hnxuss rrorIoBLIHa ra6ruqu co[epxllT [aHHbIe, qacr[qHo IIepeKpbIBaIou]Ie'

cfl c rrepBoff rroJroBlrHofi. 34ecr noAcrrer cAeJraH ArIfi KoHrpola. .I[,ne [ocJIe[HI,Ie crpoqKl,I or-
HOCflTCfl K lI3MepeHLIEM, Bbr[OJrHeHHbrM IIO pa3Hofr MeTOAI4Ke. Kar gI.rAHo LI3 Ta6nuubl, 3+-

(fexr C.in ) C-u* xopouo Bocnpor,r3Bomrcff Ha IlporflxeHr{r,I floqrr.I croJleru.a. OH ne ga-

Br,rcr.rr B [rr.rpoK].Ix [peAeJlax or AOCTLITHyToi ToI{HoCrII H3MepeHI,Ifr, 3ro yrcasrtBaer Ha ro,
rITo or colxequofi aKTI,IBHocr?I 3aBI,tcI,IT, He caMo "acfiMnrorl.IqecKoe" guaqeHl'Ie KoHcraHTbI,

HO Heqro B rlpr.rMeHfleMOi npr I,I3MepeHI{I,I MerpororlqecKofi TexHorlorI{I4.

I,Is paccvrorpeHllfi coorBercrByrorqux [aHHbIx o Apyrrlx $tEsuvecrux KoHcraHTax BI'UHo'

qro B HeKoropbrx cnyqaflx pe3ynbrarbr uauepeHufi flBHo co[epxar Bapfiar\Hu roro xe r].{[a.

Ilo4po6nrrfr auaJrr.r3 3rlrx AaHHbrx AoJrxeH 6um peayarraroM clleql{alruofr pa6oru..Ha pnc. 5

rroKa3aHbr [rrff r,rfl[rocrpallulI orKrIoHeHLIfi or cpe,qHero (cegruaa 3Haqarlafl u[opa) B I'I3Me-

peHLIflx rLIpOMarHLITHoro oTHoIIIeHLIfl npoTOHa. I,I3MepeHLI-E npoBoAI,IrII{Cb eXero[Ho Ha

ogHofi ra rofi xe ycraHoBKe B HaunoHarbuorur Bropo CraHgaprou CIIIA (Banu.rnrroa), AaHHbIe

B3flrbr r.r3 o6sopa [14] , xooQ<ftrqneHr Kopperrflur{r orxronenui c qucraMll Bonr$a R, co'
craBrlffer 0,5510,18.

IIpu M<D n3MepreMaf BeJIr{rrHHa, KaK yxe roBoprrrocb, npI,IHLIMaer He npo3BoJIbHbIe,

a olpeAeJreHHbre AI,IcKperHbre 3uaqeHr,Ia. Iloororray yroqHeHl,te Susuvecrux KoHcraHT TaKxe

AoJrxHo npoucxoAr4rb Ar.{cKperuo. B.A. Konorur6er [4] nogpo6uo upoauall,I3llpoBarl AaHHbIe

r..r3MepeHr.rfr nocroquuofi roHKoi crpyKTypbr r,r Macc 3rleMeHrapHblx qacrl,Iq. Bluu nonyueuu
yKa3aHxfl Ha ro, qro yroqneHlle - no KpafiHefi rrepe [nfi HeKoropblx cJI] IaeB - flpollcxoAl{T,

noxoxe, [eficrBurefibHo "KBaHTaMI,I".
EC1U npusuaTb apryMeHTaUUm, I,I3IIoxeHHyIo BbI[Ie, y6eAI,tTe[bHOfi, ro alonne MoxHo

HaAeflrbcfl o6uapyNrarr nprl3uaKr.r flpt4oyrcrBufl, MO n orgelrHblx 3KcaepuMeHTax - npexAe

Bcero raKr,rx, rAe pe3yrrbrarbl r{3MepeHui cogepxar xaxne-lu6o nporl'IBopeqfir n uecoo6pas-

HOCTT,I.
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3. Mnrponap[aqnn" HHTeHcEBHocTH KocMlrrrecxux nyueft.
Ha ycraHoBKe "KoBep" EaK,caucroft nefirpunnoft o6cepnaroprr.r

B rcaqecrse [epBoro upr,rMepa H3MepeHI{fi, r4e MO, Bo3MOXHO, }rrparor Baxuyrc ponb,
r,rHrepecHo paccMorpeTb Botrpoc o npl,tpoge raK Ha3brBaeMrrx "Mr,rKpoeapuayui,r" - aHoMirJrb-
HbIx Bapllaqu.sx rarIaKTI,IrIecK[x KocMl,IqecKr.rx ryuefi, Ha nporflxeHur{ HecKoJrbKr,rx Jrer pe-
rr,rcrpr{pyeMbrx ycraHoBKofi "KoBep" Barcascrcofi Hefirpuuuoft o6cepoaropuu [15, 16] .

3ru aaplraquu o6nagarcr crpaHHbrMlr, flapagoKcanbHbrNau csofrcrBaMr,r. Auropu [15, l6]
III.fl I{croJIKoBaH}Ifl cBoLIx pe3yrlbraroB arrenJrr.rpyror K ycKopeHHro qacrr,rq arllocQeputrl,rr,t
3[eKrpI{qecKI,IM}I rlonflMl{, Tarcoe o6t,scuenue [p[poAbr Mr.rKpoBapHaurft ue l,roxer 6blrt
IlprlHflro - flpexAe Bcero rloroMy, uro rpe6yer orpoMHbrx BeJr]rtrr{H pa3Hocrr{ rroreHr{r.rirJroB,
Koropbre Ha caMoM Aerre He pezrJrlt3yrorcff. ft,tnoresa o6 ycxopeHun qacrfiU 3neKrpr,rqecKl,rM[
rroJrflMr,r Bo3Hr.rKJra B cBfl3r{ c o6uapyxeuueu recuofr cBff3u MuKposap[auufi c JroKilrrbHbrMr,r
3[eKrpoMarHI,ITHLIMI{ [apaMe?paM]I artrroc$epnr. Conpxxeuuocrb Mr.rKpoBapuauyit c arMo-
cQepurtma grIeKTpoMarHI,ITHLIMrI Bo3MyrqeHr{flMr.r Moxgo r{crorlKoBaTb r.r KaK BTILIflH}.Ie 3Tr,rx
noenayqeul'tfi Ha aMIrrIIIryEy NIO. IIpu raxona flpegnonoxeHrrlr Mr.rKpoBapva\ut4 trBJrflrorc.rr
I,I3MeHeHI'IflMI,I oSQexrunHocru perl{crpallhrv, a He pearrbHbrMr,r Bapr,raqr,rflMr,r HHTeHcI,tBHocrr,I
KocMrIqecKLIx nyvefi. BosNaoNHo uo rr,renuuefr Mepe ABa KoHKperHbx Bapr,raHra MexaHr{3Ma
r,r3MeHeHr.rfl eQQexrurHocrr,r perlrcrpaI1urr:

1.8 peeynrrare I{3MeHeHI,Ifl rIoKzIJIbHoro 3rreKTpoMarHr4rHoro $oHa 6nue ycraHoBKr,r
MeHflercfl a marpoo6tevre (rooneparuaro) .cserosofr BbrxoA xHAKoro cUr,rHrr.rrrrflropa,
qTO MOXeT rIpI{BO[UTb K LI3MeHeHI4flM 3HepreT[IrIecKOrO [Opora pertrcTpauur4 qacTlru,
I4gN4eHeHI.Is Bo3MoxHbr r o6e cropoHbl - troullxeuufr Lt rroBLIrueHLIfl, TaK rITo vroryr Sr.rr-
cl'{poBarbc.fl coorBercrBeHuo SrrruoHr,re Bo3pacraHutrrLtlol,l1u>Ke:HutruHTeHctrBHocrr.r. SQ$ercr
Moxer 6r,rft csssaH fipel{MyulecrBeuuo c raxofi-ur.r6ygr ogHofi KoM[oHeHTofi uslyueHux
(nauprarrnep, SrIeKrpoHaMLI) - rEo-ea sosNroxHofi cBfl3r.r r,I3MeHeHr,rfl cBeroBblxoga c [apa-
MerpaMI4 roe6yNgenus. Ou auaaorfiqeH, BepoqrHo, Ir3MeHenuro $nyopecqeHqr.rlr BoAHoro
pacrBopa poAaMI'IHa uog geficrauevr cta6oro neperraeuuoro MarHr.ITHoro nonx (vacrota
-156 Iq, aMllrrr4ry[a -10 A/v, sKcro3ltqr{r 2,t) l17l .

2. Te xe Ir3MeHeHI,Iff rIoKiulbHoro grIeKTpoMarHlITHoro $oua rraoryr ao:gefrctnoaarr,,
B np?rHur,ile, Ha [apaMerprr QorosleKTpoHoB, rroKr,r[am[Ifix cloxHylo naHorocnofiHyrc
crpyKrypy Soroxaroga O3Y. 3ro Mornu 611 6rrrr ue6orrume r{3MeHeur.rfi pa6oru Bbrxoga
u(unu) sHeprerl,IqecKoro cneKrpa SorourexrpoHoB, qro B KoHeqHoM r,rrore Mouro 6rr npu-
BoAI'ITb K TeM xe caMbIM Qnrrururtm Bapl{aIII,IffM I4HTeIrcr.rBHocrr,I perrrcrpr,rpyeMoro rroroKa
KocMrrqecKlrx ayvefi.

O6e nasnaHuble flprlquHbl He ffBrlarcTcfl, oqeBr.rgtrro, B3ar{Mol4cKJrroqa}ouruMr.r. Ecnlr ruruxpo-
Bapua\uv o6ycnoaneuu s$$ertarr.ru M<D, na sroi xe ycraHoBKe AorrxHr,r Qrxcr,rpoaar:tca
.I'I HeKOTopr,Ie CrIeAcrBI'Ifl Apyrux sneKrpoMarHI{THtIx AOsvtyqeUui. 3rO rvroryr 6r,rrr, na-
npI'IMep, cna6r,Ie "LI3MeHeHI,IE" IHTeHCI,IBHocrI,I, cBr3aHHbIe c xpoMocsepurrnar Bcttbt11lKaMI,r,
qbe floffBJrenr{e colpoBox[aJrocb uouoc$epuuM Bo3MyrqeHtreM B AHeBHoe (rurecruoe) BpeMfl,
Buonue Bepo.rITIIo o6napyNenue 3[ecb xe cna6r,rx [epr4oAr.rqecKux aaplraquft c ycrofiqr.IBofi
$asofr c repuotraMr,r l61,01m u 265,80m (cr"r. o6 orornl uuxe) 2.

4. Kone6anus ,rpKocrr{ agep ceftQeproBcxrrx rarraKr!{K
c nep no,riorrl rno 6alrrsrrx uynrcaqnft Conuqa ?

B QoronIerpruecKl,Ix Ll3MepeHr,rffx flpKocrlr ,Aep HecKonrxux cefiSeproBcKr,rx raJraKrr.rK
uafi4enr,r rone6agu.r c [epuogoM l6o,Olm, B ToqHocrr.I coBlra4arouluM c [epr{o4ona uo6alr-
HbIx flyrlbcaqufi Conuua (cvr,, uartputvtep, pe3ynbrarrr o6pa6orxrr ,qaaHbrx o rirJraKrr,rKe,
NGC 4151 ttp] ) . Herpyg,uo 3aMerrrb (oro 6ruro cEenaHo HecKorrr,Kr,rMrr trcqrreAoB arelffMlt,
B qacrHocrl'l A.B, 3acosrlr"r), uro ecrlr oruecrr.{ eror eQQexr K pearrbHbrM Bapl,Iaqu.sM rIoToKa

2Eue 6onee [porl'IBopeq],IBr,I l.I flapaaoKcanb]Ir,I Bapr{aquu floroKa com{errHrlx HefiTp}rHo B l,I3BecrHoM
sKcnepI'IMeHTe .Ilsruca u corp. B paMKzx o6cyxgasur,rx [pe[flonoxeHuii pesylrrarrr usrvrepeuuft.[eruca
aHanr.r3l.lpyrorc.rr B cnerluaJrrHoft crarre (crr. uacr. uag.).
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I,I3[yqeHI.{ff oT raJIaKTI,IK, Bo3HI,IKaeT IIapaAOKC: H3-3a pa3n}{qHfr B BeIIHrlUHe KpacHoro cMe-

uleHr.Itr flep]Io[br Bapllaut,tfi rpKocrll AoiIxHbI 6r,Iu pa:uuvu.
BseEeHue oco6oro "Kocrvroror[qecKoro" flapaMerpa, KoMrleHcl{pyrcuero 3ro pa3rll{qrre,

He rrr,IKBr,rEl,Ipyer flapatroKca, u6o rarraKTrlKll HMeIor eule neKyntrpHble cKopocrt{. He st{ocur

ffcHocrlr B r4croJrKoBaHr.re o6cyxAaeMbrx pe3ynbraroB lrsrraepexufi r o6uapyxexue (roro xe
l6GnauuyrHoro neproga) Bo BHearMocSepuux peHrreHoBcKrlx uadrrcgexlrflx HeKoropble I{3

srl{x raJraKTr{rc. .Il,eno B ToM, qro yKa3aHHrr[ neprog HMeercfl B corlHequoM peHTfeHoBcKoM

r.r3rryqeHflr{ (160-rrarHyruufi repllog ecrb B qacrore crIeAoBaHLIa xporuroc$epurx ncnr,Iruex) '
flocxolrxy rroroK peHTreHoBcKoro r,r3rr) reHr,rfl Coluqa MHoro 6oluue noroKa or TaJIaKTITKI'I,

B c[yrHr,rKoBbrx r.r3MepeH]rqx 160-NaltHyrnrrfi [epr4oA Moxer norBl,Irbcfl [pI4 I,I3MepeHI'II{

Cla6rX IIOTOKOB B pe3ynbTaTe "HaBOgK[" (HageXHo I{CKIITqLITb TaKyIo BO3MOXHOCTb

r.rHTeplperaul{}r [aHHbrx MoxHo 6rno 6u TorIbKo lyreM BecbMa rpy[oeMKoro auallt:a).
Ecru rpegnoloxeHr,re o peaJrbHbrx Bapr.raqfiflx floroKa ]43[yqeHl,Ifl flEep rzInaKTI,lK 0TIIJIKH'

Baercfl c TaKI,IMI,I Tpy[HocrflMI,I, To He I,rMeeM JILI MbI 3Aecb [eJIa c cutyagtreit roro xe r[IIIa,
qro paccMarpllBilnacb Sr,tule? He sglserCs nu oSSexr KOrosa-IlrcToro Ha caMoM Aene

rraogynxqrefi sQ$errunuocrr..r perr4crpau[[, B [aHHoM cJlyqae 160-ttluuyruuM rlep]loAoM

colrHerlHoro flpolltcxoxleuus3 B HacToflIIIee BpeMfl HeT coMHeHI,Ifi, uro 3ToT flepuo[ [pI{-
cyrcrByer B 3rreKrpoMarHr4rHoM none 3ewru. flyrrcaqru Coruqa MoAynl,Ipyrcr conHel{Hoe

rr3oHr.I3r{pymuee r,l3rlyqeHl4e, rrro flplrBotrr,rT K cooTBeTcTBYIOUUtvr BapI,IauI,IflM nonoc$epnofi
rlpoBoglrMocryr tr troflr;reHuro l6Gruu,tHyrnoro neplloga u uouoc$epublx roKoBblx cl{cre-

naix [19] . MoxHo, clregoBarenbHo, oxr{Earb flpr.rcyrcrB]Ifi sroro fleprloAa B aMlnl,IryAax MO'

Heneiro, KoHeqHo, olpegenl{Tb rourperuufr MexaHI,l3M, 6narogapa KoropoMy MO rvroryr

cyqecrBeHHbttr o6pa:our BJII4TITb Ha pe3yflbrar. Paccttrarpltuaevmre na6lroaeurtr frBlrfriorafl

M$sepeuquarrbubrMr.r - qgpo raJraKrr.rKr,r cpaBHr4Baercff co auesgofr cpaBHeHliff. I{oororrly

s66eri AorrxeH 6rrrr cssgau c KaKr,rMr4-ro orKrIoHeHLIffMI,I or oAHopoAHbIx ycJIoBI'Ifi cpan-

sJHlra, 3ro voryr 6brrr pasluulre flpKocrn fl[pa ranaKT[KLI H 38e34bt cpaBHeHl4fi, HeKoropoe

ue6orrruoe pa3[I{r{ue B ux cleKTpax !I BeJILITIIIIHe flon.fipl,l3allu]I, a raKxe ro, rITo TaIIaKTI'IKa

fBrlflercfl rrporflxeuubrrr odrerctoru,r, a 3Be3Aa cpaBHeHl{ff - ToqeqHbIM (a clyuae KBa3apa

3C273, rge eo$err 160-rrtuuyrurrx rapraa[rfr, Br,IAr4Mo, flpllcyrcrByer, raKoro pa3ilutttrfl'

uer). Euu M<D eogfeftcrByrcT Ha $oro:nerrpourr O3Y, KaK gro npe[[olaranocb BbIIre

(yrasauue Ha tarofi o$$er<r 6ruro uonyueno n [20] ) , ro gnn o6'sscsesus. o6cyxgaevmrx

rnslrepeulrfr ueo6xo4lrrnlo [oflorrHr,ITelbHo rtpeAnonoxI,ITb, qro aMIrrrI'ITyga 16O-rrauHyruofr
p1ogynarya14 rora @3Y clrrrbHo 3aBr.rcr.rr or HeKoropbrx Bue[trIrtx ycnorr.rfi n or cavofi aenu-
qr{Hbr roKa. Tarcoe upeguoJroxeHl,re 6rno 6rr ecrecrBeHHo, ecnu M<D cBfi3aHbl c BrII'IflHI{eM

na Qreurco-xuMurrecKyro Kr{Herr,rKy cuuuoeoi [o[cplcreMbl l2ll u reM caMbIM poAcrBeHHbI

ffi.l1eH]raM Tr{na flAepHoro MarH}rrHoro pe3oHaHca. B srolr cryqae aMIUII'IryEa MoAyJltrqwl, Ha'

uprrr,rep, pa6oru, sur*oAa 3neKrpoHoB QororaroA4 AOnxHa 3aBLICerb or ffpKocrI'I Ua6rrcgaevto-

ro o6rerra cyqecrBeHHo uetltrefiuupr o6pasou IltAocrllrarboupetreneuuoftBeJII'IqI'IHbIB HeKo'

TopoM A[arra3oHe "oflTliMarbHbx" ycltowrfr (anaueune wtqyKtluu rIoKaJIbHoro MarHI4THoro

crarr{qecKoro rroJrtr, HarrpflxeHHocrb 3neKTpr{rrecKoro Ilorlfl Bo BxoAHofr KaMepe O3Y u r'A') '
B ycnoarax, KorAa perucrpr.rpyernlrrfi o$Qexr flBrltrercff crta6ttv, a ero [apaMerpbl He

nroryr 6urr reoperr{rrecKI,I npe[cr(a3aHbr, He3aBI,IcI{Mafi gKcrlepI,lMeHTaJIbHafl IIpoBepKa

rrpaBr4rrbgocrr{ IrrcxoAHr,rx flpegrroloxeHl.rfr - croxuafi 3agar{a. B gauuotrl cJlyqae, ogHaKo'

npeAnoxeHHas Bbrrxe r[rrore3a Ao[ycKaer [poBepKy I{HbIM flyreM. Ecnr'l ua6rrcgaeurrfi

B raJIaKTr{Kax fleplaoA 160- colneqHoro [po]rcxoxAeHl,tr, To B aHarII,I3HpyeMbIx Sororuerplt-
rIecKr,Ix AaHHbrx ueras6eNuo [orrxHbr IIoflBr,ITbc, Lr lJpyil4e rapMoHI,IKI,I colHerlHblx rro6alr-
Hbx rrylrbcarluff. Moxer 6nrr, uau6o[ee ygo6Hbru "xoxrpoxbHblM" flep]loAolvl flBJIflercfl

neprao[ 265,789m, Ha[exHo o6uapyxraaaerrabri a reoMarHr'IrHor',r AE-r,rn[erce 1221 , lls eue
ogHoro cuoco6a [poBepKrr "napasuruoro" npo[cxoxgeur,ra 16O-rurllHyrHoro nep]IoAa B 3TI4x

ua6nm4eurrx MoxHo BocrroJrb3oBarbcq 3aBLrcI,rMocrblo flapaMerpou MO or 3HaKa pag,uanruofi

KoM[oHeHrbr MexruraHeruoro MarHr4rHoro fiorfl (puc. 3, 4).Ecnu pa3AeIII'Irb Bce AHI'I Ha6lro
geuufi ua pBa cy6nraccr,IBa B 3aBrrcr,rMocrr4 or 3HaKa [oJIr, To IIolyqeHHbIe pra nux $asa
xon e6 auufi 1I, Bep o-fl THo, aMrln I'ITy[a AorIxHbI p a3rll'Iqarbcfl .
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5. fpaauraquourrbre H3MepeHr{ff

zluerouuecn AaHHbIe rIoKa3bIBaIor, qro r.r3MeueHl,rfl B BeulecrBe, ,,pollcxoAflxl]Ie B cBfi3r,I
c Bapuaql{.EMrr conHe.ruofi aKr],rBHocrr,r (ua Cavrou Aene _ flprr r{3MeHeH}rflx crreKTpaJrbHoro
cocraBa SneKTpoMarHHTHoro Sona) oxrarblBalor, ttoxoxe, acro SNaurco-xI,IMLIqecKyIo KuHe-
rurcy. Bor [oqeMy r,rMeer cMbrcrr paccMorperb c yr{eroM csoftcrB M<D uexoropor, arp*ii.
eQSexru, na6lroganuuecfl B rpaBr{TarrJ,IoHHbrx [r3MepeHr.rrx,

Carcc n AueH [23] rryw o$tncatnlr pe3yrlbraroB csoefr nortbrrxn ua6nrcgarb r.r3MeHeHr,re
rloBe[eHfifl Kpyrl'lrlbHoro MaffTHI,iKa Bo BpeMtr corlHeqHoro 3arMeHH, ynoMr,Igaror o lrr,rKnlfie-
cKnx Bapl{aqHrx ero neprloAa role6aaufr, ua6lrogaauurxc.fi [paKTr.rqecKrt rrocro.flHuo. Ksasu-
fleplroA TaKIrx I'I3MeHeH[fi cocrasililt Mfl ux npr6opa BerlrrlmHy oKoJro .Iaca. CorracHo
I'I3MepeHI'IflM 124-261' Bapl'Iaquu flapaMerpoD rone6aulrr,r Kpyrr.rnbuoro Marrgr,rKa coAepxar
He rorlbKo ynouruyrHi qacosofi nepnog, uo soo6ue 6onrurofi Ha6op rocnao$uaruecrcNxnepraoAoB or Aec.rrrKoB Mr,rHyr (rpasurarlaoHHbre Mo[br co6crseHHrx role6aunr?
Conuqa?) Ao oKorloHeAerlbHbrx r,r oKonoMecflqHbu ur.rKrroB. flocneAnue MoxHo cBr3arb
coorBercrBeHHo c ceKropuori crpyrcrypofr uexrulaHerHoro MarHI,ITHoro rIoJLf, r{ cr4Ho[uqe-
0KI4M nepfiolloM BpaIueHI'Is Conuqa. HafigeHa, KpoMe roro, lr cyroqHafl Bapr{aq[fl. pasrtuqur,re
Bapl,raHTbr o6t,scnerus raKoro poga oQ$erroB qacro aflenn[pyror K MeroAr,rqecKlrM He-
coBep[IeHcrBaM 3Kc[epI'IMeHTa - flJloxafl ceficl.rnrecrafl u3oltltr1lvfl, ul,tsrcufr BaKyyM LI T,rr,Eclu ualuque fiepeq[cfleHHblx IlepHo[HqecKr,rx aapuaqrafr paccMarpr,rBarb KaK.rrprr3Har Mo,
o6r,qcueuue sToro ffBJIeHIL ToJIbKo oAHo: B cBff3r.r c r43Mer{eHr,reM BuerrlHero grIeKTpoMarHI{T-
uoro $ona I4MeIor rrlecto ne6olblrue Lr3MeHeHrrfl yupyr[xcsofrcra.Hr.rrr,r11olBegit, rlaxoAff-uleict o6luuo nog 6onrruofi narpysxofi. Cy[(ecrsosauue s$$ercra Marur,rrorrflacrr,rquocrr,r
(crur., 

^ualgrlnep I27l) - anuauue Ha Ae$opMarluu [epeMeHHbrx MarHr,rrHbrx nonefi Ha qacro-
rax 20-70 f{ c aunlurygofi uopaAxa uecrconrrcux 3pcreA - ,rlrtuaer flpegrroxeHHoe o6rqc-
I{eHI'Ie HaJIera 3K3orI'IKI'I' Bonee roro, WrLIpoBaHHbre aBTopbr o6parr.tnr BHr,rMaHr.Ie Ha ro,rITo I'I3MeHeHilfl' aMulurygl,t.xole6auufr rcpyrranruoro Ma.ETHr,IKa coupoBoxAanrrcb, KaK 11pa-
BI'IJIO' ycI'IJIeHreu rone6auuft s gelvrubx roKax, T.e. SrIeKTpOMarHr,ITHbrM Bo3MyrrleHl{erra tza] .

Eclu MO Kacarorc.fi [grueueHufr MoAyrrtr ylpyrocrn, ro Bap[aqu]r colueqHofi u*rrrrrorrl,I
[on}(Hbl cKa3r,IBaTbcff Ha pe3ynbTaTax l{3MepeHui rpaauraqrounofi nocroxHHofi, fipoBo4r.r-
MbIx B gKcIIepI'IMeHTax rl'IIIa onr,rra Kaseuguura, K coxarreulltro, upocrefruax o6pa6orrca
pe3ynbraroB yroqH.flIoulux ustuepeuufi (xar n ulyqae usuepeuufi cKopocrlr cnera) ui rro3Bo-
IIfler noJIyqETbpAHO3HaqHOrO OTBeTa Ha Bolpoc o cyulecrsoraHl,Il{ TaKOTO BIII,ITTHIIfl: coor-
BercrByIoUI'Ix ?KcrIepI{MeHToB cpaBHr{TeJrbHo HeMHoro, tr aBTopbr s 6onb[MucrBe cJryqaeB
ue coo6qarcr Earbl ltsuepenufi. Ilpocruorp uMeroulirxcff [auHbrx yKa3brBaer Ha reHgegrlr{rc
yMeHbIxeHI'I.fi 3HaqeHu.fl nocrosHHofi c Bo3pacraHlIeM coluerruofi arrlrsuocrn. C ynouanyroil
tengeuquefr couacyercrr coo6rqewre M. floHrnruca l29l o pa3nr.1gr{ B uoJryqerrgbrx r{M 3Ha-qeHuflx KoHCTaHTbr, I,I3MepeHHbIx B pa3Hoe BpeMfi.

Mantre lI3MeHeHI'fl Mo[ynf yflpyfocrl,I, orreBllEl{o, AoJIxHbr coupoBoxgarbcfl crpr.rKllxoH-
urrvru e$$eKraMr.r. I4ruenno raxue o$eercru ua6lrcgatorcfi, 

"ngruru, 
B oKclepuMeHrax

no o6uapyxeHl'Irc rpaBI'ITauI,IoHHbrx sonu. BecKr.{M apfMeHToM B troJrb3y HMeHHo raKoro
,Icro,IKoBaHHfl pe3yJlbraroa ua6lrogeuufr c rpaeuraUltouHbrMr.r aureHuaMr,r ue6eporcroro
rr,rfia clyxr{T .rrBHatr cBr3b per}rcTpr{pyeMr,Ix Co6blfl{fi cuuAexcarr,rn connequofi aKr?IBHOcTr,r
(reorvrarunruoff noarvryrqeHuocr4), 3ro 6rUo o6uapyxeuo B cBoe BpeMfl ll,lfr. aor,btrtfrt,
3aperrlcrpllpoBaHHblx caMI'IM Be6eporra [30] . Te xe 3aKouoMepHocrr.r HMeror Mecro r{ [rrtpe3yrlbraToB na6nrogeuufr Ha 3HarII,ITerIbuo 6oree conepurenuofi lr qyBcrBllTeJlruofi ycrauoa-
rce [31]. Cpa6arr,raaHl'I.fl AereKropa o6HapyxuBaror cBfl3b c rr3MeHeHr.r.Evru Ao-uuf,ercca, ux
qACTOTA CJICAOBAHU,fl HEPABHOMCPHA HA IIPOTffXEH}I}I CYTOK - 43% C}ITH,IIIOB KOHI{CHTPI{.
pyrcrcE B I{HrepBarle l0_14n MecrHoro BpeMeHIl [32] , flononHr,rreJrbHoe H3yqeHr,re orgx
co6bITI'Ifr c [pI{BJIeqeHlreM AaHHbIx o nollffpuocrr,r MexruraHerHoro MarHilTHoro rroJra, Tpex-

)1::ruo 
gHaqeHr'rfi Ar'tugercca x rapuaqnfi s-ronanonexrbr coJrHeqHoro paAr.ror.r3lryqeHufl

(gro oAHoBpeMeHHo r,r KocBeHHbrfr uorasarenb cocroflHr,rfl r,rouoc$epu) no*"ror"u.r, ,ro
o6cyxgaervrue crpr.rKrlr.roHnrre o$eexrbr r,rMeror reHAeHuurc [oflBJrflrbcfl npeuMyrrlecrBeuHo
B MOMeHTbI I'I3MeHeHI'I-g CUTyArlul4, KaK It B cJlwae c Bapr{aq?r{Mu noror.a uefirpr.firo npr,r

12.3ax. BtZ
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hrc. 6. PacnpegelleHue aMIUII{TyI "c6rualos" Ha EeTeKTope rpaBItraUI4oHHt'Ix B9JIH oe6eporcxoro tr.rna

[31 ]
ogrroco6rrrueoqeHr6onruoftar"rrnnrygrrHepac.cMaTpHBaeTc'.floopEI{HaTe_qHcnoco6urufi,uoac6-
qucce - 3uaqeuue aMrrnnTytrbr (s eg. t 06 epr ' crur-' ' fq-'1

r,r3MeHeHr.IsX AIISKTpoMaTHI,ITHOft o6CTaHOBKI{ [epeA OKOHqaHI{eM 3KCtrO3IlqI{U' l4z pUC' 6

Br,rAHo, qro aMEr[rygrI [30] ?I3MeHflIorcfl u,I{cKperHo' 3ro oguo:HaqHo yKa3blBaer Ha ro'

qTO Cpa6aTbrBagr{e yrroMffHyTbrx rpaBI,lTaII}IO}lHbIX EeTeKTOpOB ggrlfleTgfi, cKopee Bcero'

eo$erroM Mo. Ilepexog I,l3 ogHoro ',cocToflHl,1E,, B Epyroe B [aHHoM cnyqae o6yc[oB[eH

BaprraqgflMl,I I4MeHHo oqegb HLI3K6TIaCTOTHOTO 11911ff, 11oCKOJIbKy-O6bIqHOe 3neKTpOMa1HI{THOe

3KpaHr,rpoBaH[e He [I3MeHflJIo qacTorbl cJIe[oBaHI',Ifl Co6Hrufi [33] '
I,I: upegcraBneuubtx Bbr[Ie EaHHbrx r.{ coo6paxegl,Ifi ffcHo, qro per}IcrporpaMMbl Bcex

[pu6opoB, r[e B KaqecTBe qyBcTBI,ITeIIbHbIX SJIeMeHTOB IIpUMeHflIOTCfi HanpffKeHHbie HI',ITH

(irpytru)' wr,u flpvKliHbr, AorrxHbr co,epxarb BapI,IaUI{I{ colHet{Hoft aKrI'lBHocrI'I' TaKI{e

,O6a"r, AonxH;r 6r,rrr, rcoueuHo, crta6bl LI MoryT 6rtrn nerxo BbIfiBIIeHbI roIIbKo ror[4,

KorAa CaMa per[CTpI,IyeMAfl p,el1.44'-t1g.HA OT CO1tHeqHOi artltsHOCr[ CyUSCTBSHHO He 3aBI'IC]IT'

B ueroroprrx Epyrlrx cJryqaffx rpe6yeTcfl cIIeUI4iIrIbHbIfr aHiIrII{3. Hanpurvrep, HeperyflflpHble

I-I3MeHeHI,IflcI{,IbITflxecTI,I,peIl{cTpl{pyeMbleIpaB}IMeTpaMufiHecBfi3aHHblecIIpu[I,IBoM,
ooHapyls.IBarcr cBfl3b c @rueqHofi irfl{suocrrrc [34]' Kar.ona trefrcrBl'Irer:"11 1t1ryI3
orux';3MeHesufi? IIIuonr !r corp. [35] coo6uarcr o recHofl roppelru]rr pacrpeAeneul{I'I

aMrrrrlrryA MO a gnyx cI{HxpoHHo IIpoBoALIBIluxcfl u3MepeHl'Ifix: ct-pacla[a' perucTpl4pyeMo'

ro TBepAoTelbHr,rM AereKroPoM, ll ceicMrqecKl'Ix cMexIeHI'Ifi, $r'rrcupyerra'* "t!-l1T-T":::Y
CefiCrnlorpaSoM. CoBCeM He I{CKJIIoqeeHo, qTo OIUyTI'IMafi Aon'fl y[oMflHyTblx CeItCMI'IqeCKI'{x

cMeuleHr,rfi o6ycloBneHa rrr4cro [pr46opHbrM 3OOeKroM - I{3MeHeHI'IeM yflpyrux cBoficrB

Hr.ITll IlOABeCa.

6. 3axnrcwrtelrbHble 3aMeqaH[fl

flepeueHr npo6neM, aHzuror?rqHbrx paccMorpeHHblM BbI[Ie, fierKo-npoAoJlxlIrb. B'B. Kou-

6epr ooparr.ur BHr{MaHr,re aBTOpa Ha ro, qro ussecturlfi nepBblfi HefiTpI'IHHbIfi CUTHaII cnepx-

noBoll 1987 A, saperucrpNpoaaHnufr yCTaHOBKOil flOA MOH6[aHoM, sBllfierc,I oqeHb crpaH-

HOfi aHOMaJIlIefi. YnOnaxUyTafi yCTaHoBKA frBfifreTCtt rI{TaHTCKI{M XI'IAKI{M cIII{HTI'IJInffTOpoM'

He sslserCq [I,I 3aOLrKCLIposaHH6fi CI4THaII Ha CaMOM AeIIe aHaIIOTOM paCCMoTpeHHbIX BbIrIre

Mr,rKpoBaprraqd? tie ecrb JII4 coBIIaAeHIIe Bo BpeMeHI'I 3roro c[rHaIIa c MoMeHroM cpa6a-

rbrBaHr,rfl.rpaBr{Tar{EogHbrx aHTeHH apryMeHT B flollb3y I{MSHHO TaKoro - reo$lI3I4qeCKOrO -
CTO IICTOJIKOBAHI,Ifl?

flcuo' uro 3Kc[epI,tMeHTaTopaM Heo6xoEI,IMo IIpI,IBbIKaTb K Mo. Ha ecrecrseHHblfi Bo.

flpoc - KaK Ao6[rbc.rr yMeHbrrreHufi. a,Mt:ururyl MO - ygouIeTBopI'IreJIbHOro oTBera ceil{ac

ne UOXer 6r,rrr, p,ano: cHaqaJla XeIIaTeJIbHo 6rUO 6U oAHO3HaqHO yCTaHOBI'ITb, qTO TaKOe

MaKpooJryKTyawltl. .ll,na uuorux, B[potIeM, aKryaJIbHbIM ocrilllcff 6rt nonpoc o [poBepKe

peaJrbHocrr.r cyulecrBoBaHr.rfl MO. Karcofi TI{rr orrbrra xeJlarerlbHo 6rruo 6u IIocraBI'ITb, yql{Tbl'

Ba, OqeB[AHbIe npqKT[IqeCKI,Ie coO6paXeHI'Ifl I{ Bo[pOcbI, eCTeCTBeHHO BO3HXKaIoUIUe upll

3Har(oMcrBe ,co csofiorsarrau M@? J[r'vraercx, MHOrI'IM BO3MOXHbIM yCJroBI{ffM I',I [OXeJIa-
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HI{fM y[oBnerBopl'ul{ 6u arxyparuo [poBeAeuHbre I{3MepeHufl cKopocru cqera paEJ.roaKrHB-
Horo pacllaAa B flpelaparax-sTilJloHax - eagy6nrpoBaHubre H ,qocrarorrHo Atrr,rreJrbHbre (no-
SToMy aBroMarI{3I'IpoBaHHue). Arcruauocrb 3TiIrIoHoB AorrxHa 6urr Aocrarovuo ar,rcorofi,
IITo6bI o6eclleql'lrb HaMexau)irc crarr{cruqecKyro rorlHocrb perl,tcrparlut,t I,I He ycroxHflTb
gKcnepLIMeHT SKpaHHpoBaHHeM or KocMr{qecKl,rx rytefr, llcnbrrblBaroulux BapI{aq}I}I c orHo_
cI'IreJIbHofi aunury4ofi - 0,05 B [IKaJIe MecrrleB. Axrl,tsHocrt 3TaJroHoB AoIrxHa r,r3MepffTbcr
flapa]IJlerlbHo HecKorIbKI,IMx BLItraMI,I cqerltl,IKoB (nponopquoua]rbHbrMr{, fefirepa, xr.rAK}IMLr
CUI,IHTIUIJIETOPAMI,I I,I r.N.) C HE3ABI,ICI,IMbIM BbICOKOCTA1UITH3ilPOBAHHbIM III'ITAHI{EIU. BUIIO 6rT
XerlarerlbHo oEHoBpeMeHHo c perllcrpaqtrefr cropocrll cqera pagr{oaKTr.tBHoro pacnaAa gra-
JroHoB 3alr,rcr,rBarb HecKonbKo rrapaMerpoB BHerrrHefr cpegtr, cpeAu KoTopbrx _ ypoBeHb Ha-
rlpflxeHHocrl'I 3neKTpoMarHlITHoro Qoua Ha Hr3KlIx qacrorax. 3axnroqurelrur,rpr u 6onee
cJIoxHbIM gTaloM l'tsnaepeuuli 6rul{ 6u [IcKyccrBeHHbre r.r3MeueHufl 3rreKTpoMarHr{THoro
Qoua, orpyxamilIero qyBcrBtlrerbHbre Aarqr,rKr,r ycraHoBKr,r (onercrporraarur.rrHoe gKpagr{po-
BaHI'Ie I{JIII BKJIIoTIeHI{e Ao[orIHI,treJrbHoro ucrorrHrarca uonr), [Ioclegyroulaa o6pa6oixa
HaKoIrrIeHHoro MarepI'IaJIa (oro cyvrtrarr HaKolrleHHbrx r.rMrryrrbcoB, Harrpr,rMep, ga 1d rrruu -HenpepblBHble pfl[bl ltsltepeunfi IIo BceM BI,IIIaM garuuxor) uN{eer csoefi qerrbro [o]rcK
aapuaqnfr cKopocrr.r cqera. Ecru raKue Bapfiaryru o6napyNarcfl, ro BaxHo 6y4er ueyuarr
r.rx ocHoBHbIe ceoicrea, orBerI,IB B rlacrHocrrr, Ha crleAyroul4e Boflpocbl:

l.Ilplrcyrcrnyror nr.r B Bapr{aqu.rrx r,r3BecrHbre xocl,roeuouvec*ra ,rpruoilr,t - 30, -7d
u 6olee KoporKr,re, BKrrroqar l61,0lm u265,gOm?

2,l4weetar [I'I Koppefl.fiuuoHHafi cBfl3b Mexgy 3rrlMu Bapua\ufl.vm l,t refluoreo6r,r3r,rtre-
cKrrMu rrHAeKcaMLI - qficraMu Boltea, Ar-twgercovtl.r r.rr.?

3.l4weetcs' JII'I KaKoe-Hu6ygr cxogcrno vrex4y Bapraarlr,IffMr.r, [oJryqeHHbrMr,r Arrfl pa3rruq-
Hbx lIarqlrKoB, Halpr{Mep, ilo crreKrpy MotrIHocTH napuauufr?

4. 3an'rereu [r.r B lonyqeHur,rx pflEax r.r3Meper*rr s66err trpoxoxgeHur 3eurnn uepe:
rpaHullbr ceKTopoB MexruraHeTHo ro MarHr,rTHo ro nols?

5. I'Islt'IeHsercr rrrl cIIeKTp MoLIIHocrr,r 9Tr,rx Bapr{aqwrt tpu rlcKyccrBeHubrx r{3MegeHr.rfix
srreKrpo MarHr,rrHoro SoHa, oxp yxarcuero ycraHoBKy?

Co6pauHrri MaccI,IB AaHHbIx, ecJII,I oH 6yger aucororo KaqecrBa, no3Borrr,rr, pa3yMeerc-fl,
orBerl{Tb I'I Ha MHorI{e ,qpyr}Ie Bo[pocbr, npu6lrsr.ro Hac K [oHr,IMaHLrro yAr.IBr.ITeJrbHoro
tvtupa MO.

_ _|"jop BecbMa npr,r3HareneH JL.[. Kr.rcnoscKoMy, I4.M. .{naurpreBcKoMy, JI.[I. Arynoaofi,
B.K. IlpoxoSbeBy 3a o6cyxgeuue r.r Kpr.rrr,rKy.

Hox6pr 1988 r.
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NOJIYIIEH}IE CIIEKTPOB }I KAPT CONHIIA B JI}IHI'II4

HCI }. 10830 AHA EA3E YBK KAMAK-MEPA-60

A 5 . Eyxau, JI.B. .EuuxoscKl'Ifi , H JI' Crenanrn,

. IA. CYrurqa,3'A. IlleP6axora

Co3AaH MaKer ygr.rBepcaJrruoro cnerrpo@orcvrerpa Ha 6aee 6aruennoro coJrHeqHoro tenecrona BCT-2

"o "r"*rpo.pa$on 
u ySf X$dlf-frlBp,q'+0. B xaqeclae rpI{eMHbIx ycrpoficra TpIIMeHeHLI luDpa-

*pu"r"rt ^gn;aexrop, o3Y-83 u Qorouuor T-22. Co BceMI{ Bn[aMI{ IrpI4eMHllKoB [poBeEeHbI ua6nroge-

uas conrilla, cuerrpoQororrery c o3Y-83 r.r $oroElroEor'l rlo3Borlser [oJryqalB oEI{oBpeMeHHo KaprLr

Conxqa s AByx LlK-Cnerrpanu*rx yqacaKax c pa3pelueHrleM 2" X 3". Bper"rx eauucu Kaprbl oPJIoil aKruB-

soft o6namu 3-5 r"rrn, Bcero AIIcKa c pa3peIIIeHlIeM 5" X 5" 1-1,5 q. B 1988 r. nonyrleHo 223 xaptf,I

u"rrrn"r* o6naqefi r 6ori*r* rrrcr*o" iorrqa. Cnextpu Connqa KaK 3Be3Abr c pa:perueHuena 70 000

ga ?0-90 c rloJrflalt{cb Ha cKzurl,IpylouleM clreKrpoMerpe c llK-guccerropov'

soLAR HeI )r 10830 LINE SPECTRA AND MAPS OF THE SUN, bv A.B. Bukach, L'v' Didkov-

*y, ni Strpanian, Z.A. STcherbakova. A model of a unversal spectrophotometer is developed for a Small

SJhr fower ielesmpe of the Crimean Astrophysical Observatorv consisting of a spectrograpl u4^l qf-
;.,1"; ;tJ;. The d'etector used is an IRdiisector, S1-photocatode multiplierand a photodiode "l-22' The

irrtir*"nt permits the simultaneous registration of the solar maps in two_infrared reglon of the spectrum

;th;;fiii", i; i l" . ile registraiion time of a map for onJsohr lctive _rgeion 
is 3-5 min and a whole

;Na;;ti;;disterea wtn a r"filution 5" x 5" durinE 1-1'5 hours. In L988223 mapsof activeregions

and larger ,"gior6 on the Sun were obtained. ThespeJtra Sun as a_star were.obtained with the exposure

time of 70-90 s urO *it--u resolution }./aI =^70000 using the Image Infrared Dissector Scanner'
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1. BneEeruee

B rocreguue roA,br craHoBr,rrcfl .EcHbrMJ rrro cyulecrByer recuafl cBtr3b MexIy Kpynxo-
tuacurra6urrpu rroJIffMlI ua Colnue I{ aKTI4BHbIMI{ o6nacrflMr.r. Ycrauosrerlue xapaKTepa
3TI'IX cBtr3efrr au6op [apaMerpoBj Hau6olee [onHo orpaxarcrur{x }rx, BaxHbI AJIfl pa3BI{T]4fl
Er.rarHo crr.rKu r.r flporno3a reoo$$ex runHbrx ff B Jre Hr.rfi .

.IIns nan6onee [oJrl{oro I,I3f{eHI,Ifl xapaKrepa sapr,raryrfi Kpy[HoMacrrrra6urx crpyKryp
n a.o. ueo6xoru.rMo [poB oI[.ITb KoMIuIeK cHue ua6rrcgenu.f, , BK Jlloqarcurue :

a) Cuerrpanruue ua6rrcgeHr,rfl B euryrvrofi u rur@parcpacnofr o6nacrsx.
6) I,Isrraepeure Marnr,rrnbrx norefr s $oro@epe.
r) I,Isvrepeuue fl)rqeBbrx cropocrefi .

r) llonyveHue rso6paxeurfr Connqa s 6enoM cBere, B rruuuflxH, Ca, He.
4) floryuenue paruor.lso6paxenufr Conrula Ha pa3ubrx Elrlruax BorrH.
e) Ha6nrogenux Corrnqa KaK 3Be3Ebr.
Hexoropue u3 orllx augon ua6nrogeuufr rpagurlrioHr{o Beryrcff 6onee uru MeHee pery-

rlflpHo Ha pa3nrrqHbrx o6cepraropuxx CCCP (Sororpa$ulr s 6error\a cBere, B ,rrrnu, Ho).
Hsrvrepenur MarHI'ITHbtx norefi s Soroc$epe, Jrf{eBbrx cxopocrefr, floryreHr.re c[eKrpoB
n rrguruofi odttacrw, paguor.roo6paxeHufi orHocflTcff cKopee K grrr{3olrylqecKl{M, rreM pery-
nff pHbrM ua6rro geulrx lr,r.

_ Ilelrro uacrosruefr pa6otrr flBJI.fiJIocb co3AaHr,re HoBbrx ra onpo6oaarme r,rMeroulrrxcff rrpu-
6opon, rto3Bonxloulux B peanbHoM BpeMeHr,r flonfrarb c[eKrpbr r,r ueodpaxeuw. (wturaprir)
Conuqa B HecKorIbKIrx JIHrMfix augr.rtvtofr u I,IK-o6nacrn. IlpeguplluuMaBrul{ec.rr paHee rrq.
IIbITKI4 QotorpaQuuecKllx c[eKrp:IrbHbrx ua6nrogeulrft s plKo6racrr.r ua ECT-2 [1] uoxasa-
rIrI, qro rloKa B CCCP ue 6ygyr nrrnycKarbcff un$parpacubre 3Myrrbcr{[ BbrcoKoro KarrecrBa
B rlpoMbrrueHHbx Macrrrra6ax, oror rug na6lrcgeurfr ne Moxer 6urr perynrpHbrM.

B raqecrse npueuuoi atrflaparypbl uartt Suru paspa6orauu r{ r{3roroBrrelrbr EBe ycraHoB-
rcu Ha 6age SoroupuervrurEros O3Y-83 u $oro4Eoga T-22,qyBcrBurenbnux n HKo6lagTu.

Ha ECT-2 6r,ura onpo6oBaHa raKxe ycraHoBr(a c AscceKropoM.
Yupaaneuue rerlecKorloM, cbEN{ u 3a[Ecb unsopuaryru c 6oronpueuHr{KoB ocyuecrBrrg-

nllcb rpr rroMourr{ yBK KAMAK-MEPA-60.
Co sceNrI'I fiepeq[cfleHHuvrn nplr6opavtu 6tutw [poBegeHbr na6nrcgenr.ra, rlogBoJrr,rBrrIue

orIpeAerII'ITb cI'IrIbHbIe r cria6rte cropoHbl K:DKEoro Il3 HlIx, o6nacrr [pLIMeHeHr{fl ra Heo6-
xoMuue gopa60rrlr co3EiurHoro MaKera yHr{BepcanbHoro cnercrpoooroMerpa.

2. Orucarme rerrecKo[a ECT-2

Bce ua6nrogeHll.E Ha o[ucblBaeMbrx Hlrxe ycraHoBKix 6rutu npone,qeHbr Ha 6aureunort
coIIHeqEoM renecKorre ECT-2 Kpurracrofi acrpoQr.rsuuecxofr o6cepnaropr.rlr AH CCCP.

Bce uexauuqecKl'Ie II ofiruqecKl{e y3Jrbr rerrecKoua (xporrae gu$pirqEoHuoil peruerxu)
6rruu cnpoer rr,rpoB aHbr r{ r,r3roroBrreHbr B Macre pcKux o6cepaaropr.ru . 

-

ourE{ecKr.re cxeMr,r reJrecKorra lt cfleKrporpa$a upe4irasneHu, Ha pr.rc. l. conueqsufr
cBer rlaAaer Ha lleltocrarnoe [JIocKoe 3epKarro 1 Auauerpona 600 rvrrr,r, 3epra.uo Bpauraercff
BoKpyt uonrpuofr oct't. Bog*roxuo raKxe flepeMerrleHrle 3epKrrla BIIolb HanpaBJreHr,r.E 3a-
rla[-BocroK. Orpaxeuurtfr or uenocrarlroro 3epKiura rrfroK rragaer Ha [olonHr.rrerrbHoe
[J]ocKoe 3epKano 2 Wrav,erpow 500 rrarvr. Ouo proxer Bparrlarbcrr BoKpyr gayx ocefr (nonap-
tloi u cxnoneulra) ll rroAl{IlMarbcfl BEorrb Beprr4rcalruoi ocu. O6a grr 3epKarra pacr]oJroxegbr
na eepxlefr luloua,qKe 6auruu. [Ipr ua6nrogeHl{flx Kpbrr[a orKarbrBaercfl Ha ceBep, ocraBJrflfi
Bepxlllorc nJloularu(y fl OIIHoCTbIo Orrcpr,rrofr .

Or [ononsurenbnoro 3epKarla cBer rlotraAaer Ha rrraBHoe BorHyroe @epr.rvecroe 3enKa-
uo 3, pacno[oxeHuoe Hr,rxe ypoBHfi 3eMJrr,r. Ero 4aauerp 450 vrrvr, $oxycuoe pua*orrra
12 *r (f : 12 r'r). 3eprano HaKrroneHo K raAarouleMy nyxy na -1o,5 u nocuurier cne, na
Bbmyl([oe Kaccerp€HoBcKoe 3epKi]rlo 4,pacnoloxeHHoe BHyTpr.{ 6mHu Ha BepxHeM gTaxe.
3ro :epxaro fio3Borlfier rlolyulErb sKBr,rBrrrreHrHoe Soxycuoe paccro"ure 35 i..[aaee caer
flaEAeT Ha IrlocKoe ElIaroHaJIbHoe 3epKiulo 5, naxogauleecfi Ha [epBoM eraxe 6arrgl.r, flocJre
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Puc. 1. OntraqecKiul cxeMa rerec(ona u cnexrporpa@a
O6lRcsenue B TeKcre

qero flola4aer Ha Ulenb Cuertporpa$ a 6, rge crpol{rca u:o6paXeulre ConnUa' Ha uporrlexy-

rorrHbx 3Taxax 6u:ut*t pacloJroxegbl eue ABa 3epKaila, Koroplle lroryt 6utr BBeAeHbI

B [)^IoK MeXAy aruururnn 3 u rcacCerpeHoBcKIIM 
-4, 

OAso I'I3 3rIIx 3epKan 4' nrttryrcloe,

,"rr"ura"rroe Sorycnoe paccroffHr4e cr,IqreMbr c ttuu 2l M, a Bropoe 4" - ruocrcoe. flpu

flepexotre or oEuofr cr{creMbr x gpyrofr HaKJIoH &uaroHallbHoro 3epKala Ha[o MeHflTb.

Tarcuryr o6pa3oM, Ha rrrerrr4 cuercrpoipaSa 6 uoxet 6r,trr nocrpoeHo oIHo I'13 Tpex r'Iao6pa'

xeur.rfi Conu[a El,raMerpoM 10,20 u 30 cr.a.

cxer"ra cuerrporpa$a [peAcraB[eHa cnpaBa Ha roM xe pllcyHKe. Ha Hefi 6 - uelr;
7 - rolitruwaropHoe BorHyroe 3epKaIIo AI.{aMerpoM 200 rvru u f = 7,5 M; 8 - AI{opaK-

qr,roHHaff pa-ar"u 150 X 140 rurur, 600 urrplrx/rrlru c Kolnlegrpaqfiei cBera s 3-5-rtl floptrE-

Kax. .IIn; pa3gerreHr4fi flopfl[KoB 3a urerrbro [oMeuraercfl ,1acK c ua6opou creKJIrIHHLtx

coeroonarrpoz; 9 - KaMepHoe 3epKzuloid=800 M.M,f = 16,5 rnl; 17-ravepuoe3epKallo'
d = 300 MM,"f = 7 ,5 v; 18 - KaccerHafl rlacrb-

B nyvor 17-18 BBoAI4rcfi lloBoporHoe 3epKaIIo 19., :glar.paPIl,f,Iolllee cBer Ha 44cceK-

rcp 20, Or raruepnoro 3epKana 9 nyuor HalrpaBllaercfi Ha ABa [IIocKI'tx 3epKil[a l0 u l0',
DacrroJroxeHgbrx Bbrrue ocHoBHofr IIlocKocrI,I cnextporpa$a. flocle orpaxeH[fi or HI4x
'(10, t0') uso6paxeuue clleKrpa Qorycupyercfl Ha BxoAHbIx rI1ellflx clleKrpo$oroMerpa

i l, l Z. 3a uensruru pacnoroxeuil rllH3bl OH6pra 1 3, 1 4, O3y-83 l 6, borowoa 1 5'

3. Ynpannnouufr srlwcrrutpnrnrrfi KoMIrrIeKc KAMAI('MEPA'60

YBK cocrol.rt ug r,tunu-3BM MEPA-60 na oqrose rpoUeccopa M2,repvuttana CM 7209

u B1.x KpefrroB KAMAK. Onepaquonuur cr4creMa RT- 60v04 lI [orlb3oBarerlbcKl{e IIpo-

rpaMMbr xpaHflrcff Ha rI45KI{x lg,Icxax (EucrcoBa flaMgrb sp60 M) . Bueutus flaMflTb Ha

niarruarnoi^nenre I,13OT 5003 no[rnroqega qepe3 KAMAK x YBK. Tenes[groHHrti npuelt-

Hr{K r{ rpatfonocrportenn, II,IfI+002, Koropble I{clollb3ylorcfi rtpll o6pa6orre Ha6nIoEa-

rerrbHbrx AaHHbrx, TaKxe rro[KrrrorreHbr r< vBK uepea KAMAK (ua6op MoAylefi ".ftruavro").
B xpefirrr KAMAK BXOAET [pyr]re Mo[yJrr4, Koropble [O3BOJIffrcr rIpoI'I3BOErTb Cneryrc'

uIHe onepauur{:

- cKarrl4poB aI{I'Ie I'I3o6paxerurx coluqa ;

-cKaHlIpoBaHI{eIpI{eMHUKOMI'I3IyIeHI'IEBAOTIb,IIJ',ICUepCfiI',ICIIeKTpa;
- y[paBJIeHI'Ie ,4'{CCeKTOpOM ;
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- yrrpaBrreHr{e crreKrpoQoroMeqlroM na 6aoe O9Y;
- yrrpaBrreHue cnerrpo$oroMerpoM na 6age eoro4r,roga;
- c6op anaroroaoft u qurlponoft rrr$oprraaryH.
Eonee nogpodnaa nr$opMarg{tr o [prrMeHfleMbD( MoAyJrD( KAMAK u ux asauuogei.

crBr{r{ npr{BoAr{rcrr HrD(e B orrucaHr{fix coorBercrByrounx o[epaqufi u npu6opoa-

4. Cucreua cKarr[poBarrrrf,

Cncreura cKaHI{poBarI[s na ECT-2 cocror{T us EDyx rrogc}rcreM. Ilepaax [pegHasHarreHa
Artr cKalmpozawt*.mso6pa)KeHl{fi Oonnqa, BTopaf, - FIts. cKaHr{poBaH}rrr [pr{eMmrKoM H3ny.
uemm (nanpuuep.,o9Y, Sorogu_ogoru x{ rr) BEorrb cleKrpa Bnyrpr{ cnerrporpa$a.

B cyuecraytoulefi cxeue BCT-? EIIfi y[paBnenr{f, ueJrocrarHbrM }r EonoJrrfirrerrbHbrMr,r
3epKiulaMrl r{pl{MeHfinrc, ruaroBble Ep}Irareru runa Iil.[.4, lrro rro3Borr.Eer, Bo.rrepBbD(,
cyuecrBeHHo yMeHbIIIlITb otuufum qacoBoro BeAeHI{fl (yxog r.reo6pDr(eHr{fi He rrpeBbrruaer
1 " ga 5 rrrtr) . [Ioarruerue roiuocrll rlacoBoro BeEeHr{fi Eoctmlryro 3a crler roro, qro MoxHo
rollHo paccqurarb qamory ,Epl{BoEa IIII 4 n craduuauporarb ee KBapqeBbrM reHeparopoM.

Bo rroprx, ilpI{MeHI{B gncrpeturrft np}IBoE 3epK,ur, MoxHo no sagamrofi npbrparnrrtre
y[paBrrtrTb HM]r, .Tr0. cKanl{poBarb uao6paxeune Comrqa no axoEuoft rqem{ c[eKTporpa$a.
Ilporparurra cKaulrpoBam{fl cocrol{r I{3 frocrregoBareflbuocrn ynpaBflf,rorqux sogEeftirnnft
Ha ueJlocrarHoe Lt EonoJrHI{TerIbHoe gepKarra rerlecKofia. Vnpaanemle cKaHr,rpoBaur,reM Lt
cHm(poHl{3arlux,pa6oru Byx [oEcI{c[IpM B pexlrMe creua un$opMaqu]r ocyuecrBrrtrercfl
c noprouuro YBK.

Enot-cxeua cllcreMbl cKaul{poBaurrf, rrpr{BetreHa Ha pr.rc. 2. yBK ,l uepes Konrponlep
rcpefira KAMAK 2 n uorynu KAMAK 3-7 peuuzyer saEaHrryro rporpaMMy cKaHupoBa-
Hus' u cleua rurSopMaIEI{" Cunxponnsarop-rafirvrep 3 (rraogyrt c/r-l) rfopnrupyer onrr.r-
Marlbl{yn BpeMelruyro 4{arpaMMy pa6oru c}lgreMbr cKau}rpoBarrfis. Buxognofi pernup 4
(rvroprym 350) uepeo nepexogrrfi 6nor 7 pacnpeEeJrfier yrrpaBlrtrrouue crrHaJrbr Ha ruaro-

I{3Jr)ruem{fi .11. Enor'r 5 u 6 (rrlo4ynu 4OL n 712) ocyu1ecrBrrsror cbeM unQoprvraqun n
uuSpororu I{rtr{ aHaJIoroBoM BrlEe coorBercrBerrHo. Cropocu cKaur{poBaHr{.8 orpaHurreHa

hrc. 2. Bnox-cxeMa cllcreMrr cKaHttpoBallu.f,

1-: YB$-; 2 - xorrpoaaep rpeftra KAMAK; 3-z - r,trosynn KAMAK (cw. rexcr) i 8-r0 - ABHrarenHltl.\'4i 11 - npHeMHHK H3nyqeHna; ou 6 - qinocrar'oeuAononHrrrenb,oe aepxana ECT-2
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npl{ EBI{xeHwr *3 cbeMa uHQopMat${u MaKc}IMaJrbHo Bo3MoxHofi cxopocrrro orpa6orru
3epKarl (anr ECT-2 - 600"lc), a npu rseMe rn$opMaqrm - rpenaenelrr npeo6pasoraruaa
auanoro-ryr$poBoro npeo6pasorarena (AIl[) 6 wnu BpeMeHeM or${OpoaKr.r sirxoEHoro
cl{rHarra 6noxa I I c uovroutrrc Morylls 5 (uogpo6xee crra. uuxe).

4.1. PazpadorKa u useoroefieHue fioronpueunoeo ycrpoilcrea
Ha ocHoae @9y{3

.[nr uonyueu]H Kapr HHreHcuBHocru Comqa s suAl{l,rofi n HK-o6nacrrx cnerrpa 6rua
paspa6oraxa cxeMa I{ LI3roroBrIeH cuercrpoQoroMerp Ha 6ase QoroeneKrpomroro yMHoxr.r-
rens OOY-83, qyBcrBurerbHoro B }IK-o6nacru.

Tar rax npu pa6ore s lIK-o6nacru OOY neo6xo4rrro oxrrorAarb, Mbr floMecrgJrr{ ero
B TepMocrar,.rEe rrpu TIoMoIII]I yuleK[IcJrorbr noggepxr{Banacb reM[eparypa oKorro - 65oC.
9ro nossomrno [paKTrrrecrcil ug6asrrrrcfl or reMHoBbrx roKoB.

_B ropnyce repMocrara IIitxoEITcfi BbrcoKoBoJrbrnrrfi Aenureirb HarrpflxeHr,lr OOV 1a 11pe-
o6pasoaarenr. B cocras npeo6pasorarerrff BxoEEr r{Hrerparop, ycrpoficr"o cparueriox
c trByr![s ypoBHfl Mr.r cpa6arrnarul s. H y 3eil yupaBnerfl.rfi .

Curnan c BbIxoAa @9Y uog3erc.fi Ha BxoA r.rrrrerparopa. flpr,r npuxoAe r{Mrrynbca 3a[ycKa
Ha BxoE HHrerparopa c flepexo4{oro 6rorca KAMAK (6nox 7 Ha pr.rc. 2) unrerpr.rpymuaa
eMKOCTb 3aMblKaercff npl{ noMolltll srreKrpoHHoro KrrK'rIa, a r,lHrerparop ycraHaBJlr{Baercs
B llcxolHoe cocf,of,Hl{e He3aBHc}IMo or BeJrr{q}rHbr Bxol[{oro HalpffxeHr4.fi. 3arerr gJreKTpoH-
nrfr rnrotl pasMblKaercf, H llHTerpupyrculaff eMKocrb 3apflxaercr. Harpaxeule Ha Harpy3Ke
I{HTerparopa pacrer rmuefino. Cropocrr ero HapacraHufi 3aBucrrr or Berrurl}IHbr Bxogl{oro
HarlpffxeHl{.8. IIpu gocruxeHllu ypoBHfi us fr tt, ycrpoftcrao cpaBHeH}rff Sopnanpyer Harralo
lI KOHeU llMrrynbca. .[nrrenrnocrb gToro ]IMrrynbca r{ Hecer a ce6e :unQopMarlno o BxoAHoM
cl{rHarle c OOY. flp}rrwm{afibHafi cxeMa npeo6paeooarenr uso6paxeua ni pr.rc. 3 ,a rua pwc. 4
rIplIBeAerIbI apeuerur*e saBl,IclrMogr}I nanprxemlft B pagnr{lrHbD( TorrKax cxeMbl 3auycxaro-
u1t'tfi uwynrc, Ilpuxopflrlttfi c nepexo4roro 6noxa KAMAK qepe3 BxogHrre aopora DD3.2
u r.rHBeprop DD4.1, rroAaercs Ha gJreKrpoHrmrft rnroq DDS. Brxog rrHrerparopa coeEllHfiercfl
co BxoAoM vepea ne6onbrlroe co[porI{BJIeHI{e, H }rr{Terparop ycranaBJrLrBaerctr B ucxogHoe
cocrotrH[e. IIo xonqarrru yflpaBrlf,roulero uMrlynbca grleKTporrrrrft xnroq pa3MbrKaercf,.
Ha pr.rc. 4 ero coorsercrByer BpeMeHnorvry r{HrepBarry 0 - ir. I4nrerpupypulafi eMKocrb
Haq[Haer 3ap8)Iclrbcfl BxoEIrbIM roKoM. [Ia nnxoge MuKpocxeMbr DAI pacrer Harrpflxe-
Hue I{ upu EocrI{xeHHI{ ypolrrff u" (n rvrotvreur BpeMerrr f2) cpa6arrruaer r6vmaparopbOZ.
Ilo11ttu11{br uH v\ ttB cpa6arrnarufl KoMrraparopoB BbrcraBJurrorcfl gerurenrlrau R+, R6
u R7,_R10. lnnycroir,*ruofi pa6orrr HrrxHero ypoBuf, Ha He r{HBeprnpyroqufi nxog DAI
uepes DD4.4 BBoAurcfl o6patnar csxgr. DD3.1 B3BoErr rpurrep DD6.1-u r{MnyJrbc rrocry-
rlaer B_crlerrlnr (6norc 401 KAMAK) uepee cxervry [I - HE DD3T,ycHJrHre]rbHarpa6sr{cr}
pax vTl, vT2. B cIIerrMKe rrporlcxoglrr l{3MepeH}re ArmreflbHocrr{ r.rM[yJrbca. Koria srxog-
Hoe HarlPfixeltrre I,In"rerparopa DAI EocrlrrHer 3HarreHlrfi r.t" (rrouenr BpeMem{ f3), cpa6o-
raer KoMuaparop DDI r qepes lrHBeprop DD4.3 repeBopaqr.rBaer rpurrep DD6.l u Db6.2.
Teu cauru"r upeKparrlaercfi [poxoxAeHr{e r{Mrrynbca c BbD(oEa upeo6pa-soaarerrr u cxeMa
roroBa K HoBoMy rExny usuepelrufi. llepeg HaqaJroM HoBoro qr.rKna Ha BxoE 2 c nepexog-
noro 6uora rloAaercf, crpo6 yupaalertrtg cxeMoft na sneMeHrax DD3.3 u DD4.2. Oio ne-
o6xogurr,ro ilpoH3Becrr{ EJrfi Toro, qro6rr ug6exarr 3aBr{caHl{fi upeo6pasonarenr.

SrccuepuuenrarlbHo lrorl1 IeHHh_Ie rexur{lrecKr{e xapaKrepr{crurcu upeo6pa3oBarerrf : Ntuta-
3oH usMepf,eMbD( ToKoB I '10-10 +1 .10-6 A, arrnaanenrnoe icnoypoanefi KBarrroBa-
wra2g.lOa.
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4.2. Paspa1orKa u u3eoroafieHue fioronpueuuoeo ycrpouctea
Ha ocHoae fioroduoda T'22

O3Y uueror BbrcoKyro rIyBcrBr.{TerrbHocrb I{ ruIpoKo flpllMeHtrIorcff Anff per]rcrpaql{u

cla6rx cBeroBbx rioroKos. Ho c rurr,rn yclretuHo Kolil(yp[pyer I'I raK Ha3blBaeMafl rlapa

$oro4.rog - o[epaU]loHHufr yclllurenr. Tarc KaK rrapa Qorol[aoE - olepaquoltr{rri,t ycutru-

renr paSoraer rlpr.r Htr3KLIx ypoBHfix ocBeureHHocrl,I, MbI [pI,IMeHI'Inu ycxJl]rrenb Ha MuKpo-

cxeMe rr,rla 14Oy,U8A (puc. 5). Ou xaparrep?I3yerc.E oqeub MaTIbIMH BxoAHbIMI4 roKaMI'I,

6onrurlrna xoaQ$uqueHroM ycr,rJrer-il{ff. nrfl roro qro6rr ug6exarr roKoB yreqK}I Ha BxoEe

ycultureflfr, HarpflxeHl,Ie ,qoJIxHo 6rnr ue 6orce 2f-3 rrlB. KoefiSuqlreur upeo6pa3oBalMff

BxogHoro roKa ycurtrrenfl B Bbrxo4roe HaflpflxeHl,Ie 30 B/rntrA. C srxoga ycrrtfilTeltfl. curr-

HaIr noAaercf ua A[I[ (6nor7l2 KAMAK).
flplr pa6ore c $oroprogoM reMu-oBofr rox [p[6nl,I3l.{renbHo yABal{Baerc.fi flpu rIoBbI'

tueHr{rrr reMrreparypbr Ha Kaxlbre looC. floarorvry r[oroguog 3aKperlneH Ha rlorrynpoBoA-

r{r{KoBoM xorroEl{nbHxKe" rotoprti o6ecnequsaer TeMleparypy -30"C [pI{ reMneparype

orpyxarouefr cpegu +20oC. Bperrm Bblxo,qa ycrpoftcrra ua pa6ouuia pexl'IM ( 0,5 u.

4.3. HalnndeHun c @3y'83 u $oroduodou

CnerrpoSoroMerp Moxer pa6otarr B oEHoM I{3 EByx pex}IMoB.
I pexuu. Cr.rcrelrofr, orurcangofr Bbrrrre, ocyxrecrBnffercfl cKaul,tpooarue ltso6paxeHl,I.E

Comrua Ha ureJrr.r crerrporpa$a. IIpu aroM BbrxogHbre ruelru,3a KoropblMu uaxoErrcs O3Y
r.r O,[, pacrrortoxeHbl B xerlaeMbx rorlKax crleKrpa (naupuuep, O3Y s l{eHrpe rururlt HeI
I 10830 A, a O.[ e oduacrll HelpepblBHoro creKrpa n6luou nee) .

Tarurnl o6pasovr, n I pexllne MoxHo [orryqflrb otrHoBpeMeHHo [Be Kaprbl ogHoro yqacrKa

Conmla B pa3Hbrx ErIuHax BoJIH.

II pexrna. Ha ueru cnexrporpaSa ycraHaBnlrBaercfi I,IccneryeMoe rttecro Colrnla ulu
lapalnenbubrft uyror (npu ua6nrogeHrul ColuUa KaK soeagu). O.Il, crorat Herropllxgo
s o6nacu EerrpepbrBuoro cleKTpa, a O3Y nepenaeuraercs rro cneKTpy [IaroBr,IM ABI,IrarerIeM.

B sropr pexr.rMe MoxHo rroJrfrlrrb cfieKrp HeKoropoi roqKl{ Ha Coluue uru cnerrp Colu-
ua KaK 3Be3IFr c O3Y rr [crpaBr.rrb r{x 3a r{3Meueuue npo3parlHocrlt no ua6rrcAesuav c O.[.

flplr craruposam{u Conuua [o urerm cnerrporpaSa -1 urar ABI,IrarerIE tro a coorBercrByer
crureurenarc rd3o6paxeHr.r.f, Ha l", r{ro [rlff fiao6paxeu{i Coruqa 10,20 tt 30 ctvr cocrasnfier
coorBercrBeHHo OpS; O,l w0.,2 tutvr. IIIar uo 6 panen 0",25,

Hoplranruax uupLIHa rleflr creKrporpa$a paBHa coorBercrBeuHo 0,07; 0,05 r 0p3 vttvt

Wfr f = 30,20 ra l0 rrl. Ha erxo[e cnercrporpa@a uM coorBercrByrcr [r[pI,lHbI uenu 0,15;
0,10 u 0p7 urra".[,ucuepcur cnercrporpaQa r I nopr4<e E KaMepe f =16lv,pastaOB2 A/rnlvr.

Iilar gauraren.fi, rrepeMelrrarcurero O3Y s[onr cfieKrpa, paoeu 0,008 MM, I'IJII'I 0,00736 A.
B I uopr4<e perxerKl,I fnr rlpr{BegeHHbrx Bbnrre il[IplrH urerlt HegaBI,IcI,IMbIe Ir3Mepeul{fl

Bgorrb cneKrpa floflyqarorcff [pI4 caeMe un$opvraquu uepea 19, 12 w 8 ilraroB [Burarerlfl.
IIpr na6lrcgeuurx JrrHr.rr4 HeI tr10830 A, mnpuua roropofr Ha ypoBHe 0,5 uuteHcuouocru

-1A, a [orruafl rrrrpr{Ha -1,6 A, fipti f = 20u uueervr llu17 He3aBLIcuMbxrorleK Harlony-
ufipl,rue u uoruofr rur,tpl,IHe coorBercrBeHno.

O6rrwias cxeMa cKaHLIpoBaHLIfi Kaprbl (pexuu I) cnegyrourax.
Pa6oqee IpIrxeHLIe Colxqa, [plt KoropoM nportcxoEl{T unetvr uuQoprvrat\uv4,- c BocroKa

Ha 3arra4, E-W. flpr,ruerur uH$opruraqnff cHr4Maerc.fi qepe3 KaxAbrfr ruar ularoBoro ABI'IrarerIfi
uerrocrara (1") , ycpetrHf,ercff 3a Becb r4HrepBilr Mexny rorIKaMI{ clerua uu$opMalrurl, T.e"

ecJrr.r Mbr xorr{M B cKaHe Arutrofi 20 wvt unaerr 40 ToqeK cbeMa uu$opuauuu, ro rpu R9 =
= 100 eru (r I r"rrvr 10") unrepnarr Mex,e/ roqKaMI{ c,relura rln$opvralivirt 5" fi B MaccI{Be

AaHHbx Kax[oe wrcro 6yAer cpeAHLIM n3 rrfrTvt orcqeroB. Taxurvr o6pasotvr, upu mo6ovr
3aAaHlroM pa3perueHr,ru Mbr rronfraeM cbeM uuQoprvrauuu 6es crsalclocrv, ecJTLr BxoEfla.a
ruerlb cleKrporpa$a Bblpe3aer ua Comue tro tullpl{He I-Ie MeHbrue 1" (r.e. npaR6 = 100 una
s ) 0,1 urra).

flocne upoxoxfleul{fl pa6ouero cKaHa I{ 3ulrlucu unSoptraqtlu n 6y$ep Qaina npoucxo4.rr
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5060 (NOAAIUSAF) s nunuu HeIPnc.6. 3auncr rpyuflbr
(6)

(a) u Qororpa@na u xpr,rre Ho, 29.06. 1988

A,Br.rxeHr,re rlo 6 Ha paccTo.fiH]re, KaK [paBr.{no., paBHoe BbrcoTe u\er;Iu u xolocTofr xoA rro 0
B o6parHoM Ha[paBneH[I,I (W-E). 3areur HaqLIHaercE HoBbrfi cKaH. flocfle rrocrregHero cKaHa
rl3o opaxeHr.re C onuua B o3B paruaercf, B HcxoEHoe rr oJr oxeHr,re .

flpaxruuecrcu, c yl{eroM o6blrlHoro pg;1nBCT-2 KartecTBa l.{3o6paxegl,Ifl, Kaprbr aKr[rBHbrx
o6nacreft uenecoo6pa3Ho 3trrlllcbrBarb c pa3peruelnew 2" x 3" , a 6onmulre o6[acrt,t c[oKofr-
Horo CorrHrla - c pa3peruerfieM 5" x 5",
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hrc.7. 3anucr rracrKa ConHqas irunuu He
4 - B orclrerax npu6opa; 6- yuerou reMHoBoro roKa, 6 - Konrpacr

Jlerovr 1987 r. rpoBogrrrcb rrpo6Hbre Ha6[roA,eHurr c OOy-83, a JreroM 1988 r., c arpen.tr

lro ceurfl6pb, rrpoBegeHa 6ourruar cepnfl HadrrrcEeHufi c O3y-83, qacrb I,Is HI{x tro Koo[epa-
rr,rBHofi flporpirMMe Eomurux pag]IorerlecKonoB (I{roJrb-aarycr), a qacrb - rlo uporpnMMe
Ha3e MHoro coupoB oxgeHl{fl rlporpaMMbl "OOBOC :' (aa rycr) .

Bcero nonyueto 223 Kaprbr orgerrbubrx :lKrI{BHbrx o6nacrefi u 6olbutrIx yuacrKoB ConruIa.
Hau6oree roJrrrbre EarrHbre roryqeubr EJrfl rpyrrrbr 5060 (NOAA/USAF), [poxotrrrBrleft
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qepe3 ueHrp,rrrbHbri MepLIEIIaH 1 rrcrs 1988 r. 3anucr srofr rpyunu [o cKaHiM B m,IHHlI

HeI u $ororpa$nx ee B Kpbule Ho upuregenrt ua puc. 6.
Ilporparrarurl, o6ecueuuaarouue npoBeEenne xa6rroEenr,rfi c <D3Y u @.[,; sauucb I{ rIreH}Ie

rx Srnu Ha[ucilubr Ha fi3brKe Ilacrarn co BcraBKaMu n Marpoacceu6nepe..[pe uporpauunt
o6ecne.u{sarcr rrpoBeAeH}re Bcex s[Eos Ha6nroEennfi. Onu pa6oramr B MuIJIoroBoM pexLIMe.

B pesynrrare ogrroro cKanupoBaluf Kaprbr co3gaercfi gBa $afina - rfafin Harl:InbHbx AaH-

urrx, neo6xogMbrx Arlrr Aamuefiruefi o6pa6orru, u $aim pe3yrlbraroB cKaHlIpoBaI[,I4.
Orpannueuue rto ql,tcrty roqeK B cKaHe LI qlrcrry cKaHoB rIpI{ 3atrllcrr xapru 2000.

flparcruuecrcu ogHoro ru6rcoro ELrcKa xBaraer Arrfl 3arrficn Kaprbr [oJroBI{Hbr coJrHeq-

Horo lprcKa c pa3perxeHl{eM2" x 3" .

O6pa6orra ua6rrcEerufi, rroJrlnreHHbrx c OOY n O.U, qacruquo Moxer rlpoBoplrbcff Ha

3BM MEPA.6O.
.ftr nocrpoeHr.rfl Kapr I,r flpoBeAem,Ifl Ha Hux ugorumufi ucloJrb3yercr 3BM EC-1033.

Al.r ororo $afinu c Aanr{brMr{ sa6nrcEeHufi fleperu{cbrBzuorcs c ru6rcux IpIcKoB Ha Mar-
rrr,rrrryro rerry rpr rroMouln 6rorca I(AMAK MyHMJI n uaruuro$ona I,I3OT-5003.IIocne
repeKotrrrpoBKr.r [auubrx sa EC-1033 [ocrpoen]Ie Kapr rrpoBogrrrcfl. c rroMoulbro crangapr-
Horo raKera Ifi4nA.

Ha 3BM MEPA-60 o6pa6orrca Qafrnon c un$opua4,tefi setrercs [ocrregoBarerrbHo, tto
CKAHAM.

ffrr erofi o6pa6orxu co3Eana rrporpaMMa, BKlroqarouafl rpI,I ocuoBHbre [porle4ipbr.
1. Yqer rEMHoBoro roKa rr rtepexol or orcqeroB npu6opa K BerIH{rHaM, rlpo[opqrroullrrb-

rrbrM flpKocru.[.nn O9Y sror flepexoA rrpol{3Bo4{rcff no Qopvryre
ri=QlMi - tlM)K,

rge Mi - orcqer upu6opa z i-irroure,M, - orcrrer upx6opa [pr{ 3aKpbrrofi ueur cneKTpG
rpa$a (revtroaofi ror) , r( - rcox$$rlqlteur, saganaevrrfr o[eparopoM c rryJ]bra, grrs rrepe-

xoAa K rrl,(cJraM rrna INTEGER 5er norepr.r roqHocrlr. .ftr $oronoila I, = ll'1 . - *r.
M, -M,2. Ilepexog or orcqeroB upr6opa K 3HaqeHHflM xoHtpacra.R = #,raeMi,Mi-, -^ MttMi_ r'

3Haqeulrfl orcqeroB upu6opa s i- itu (, - 1)-fr rorrKax. Sra uporpavrMa rro3Borrfier silfisl,Itb
o6racru [oHr.Ixeunoro KoHTpacra Ha Kaprilx, qro Aaer Bo3MoxHocrb rlplrMenurb o6nerrua-
Hbre MeroEDr rror{cKa KopoHarrbHbx A,brp.

3. Cospauxe @aiina, cogepxaulero MunrrMarlbHbre rr MaKcuMilrrbnbre 3HaqeHrts B KaxAoM
cxaxe o6eux Kapr, u o6ulue $rq xaxEoft Kaprbr 3xarreHru MaKcrrMyMa u mrruruyua. Sry
[porpaMMy MoxHo rrpLIMe]IflTb KaK trJrf, I{cxo4{oro $afrra unQopuaurn, raK }r ffrr $a[-
rroB, rroJrweHHbrx EByNtfl rrpeAbrryu[.rMr.I flpouerypaMr.r.

Ha puc. 7 upuaegenrr 3arrllctl na rpaQouocrpor.rrerre ncxognofi a w oSpa6o"rarrHbx 6, c
rcapr Sonrurro fracrKa Coruqa, BKJrroqarcutero cuoxofinyro o6nacrr (aepxnra uacrr) r.r

aKrr{Bnyro o6nacrr (nrmsy) c MouIHbrM BoJroKHoM (arusy cnpara).
Pa:pa6orauu e[Ie ABe rlporpaMMbr Arf, qreuuff r,I 3aflucu na rpa$onocrpol{Tefle crreKr-

poB r,r Kapr-

4.4. Hadruodeuua c unfiparcpacuotw ducceKropow

Becuofi 1987 r. Ha rerrecKoue BCT-2 6rur ycrauonJreH MaKer cKarrupyrouero crreKTpG
Merpa Ha 6ase Ipccercropa IIH-608-I c rracropogno-cepe6pffHo-rle3l{eBbru $ororarogovr,'
a$Sexrr,rnurrft rcsaurosrrfr suxog Koroporo coctaBJl.Eer 3% tta grreMeuT LI c pirMepoM
BbrpesbrBaroqero orBepcrl{ n 0 0 2 l.au.

Onncanue glcceKTopHoro crreKTpoMerpa, [porpaMMHoe oSecne.rem{e c}IcreMbr yflpaB-
neunr. u c6opa r,nrSopMauun uo4po6uo Lr3rroxeHbr B [2]. OrnrufieM rrpl{MeHeunoro HaMr.r

npu6opa fiBrlffercff orcyrsrBlle 3OII u sonoxoHrofi o[rI{KI{. Opuruuarluoe rso6paxeuue
crreKrpa crpol,Ircf ua Qororaroge lu,IcceKropa, a uacurra6 3rreKTpoHuoro nso6paxennr
B IrrrocKocrl,I srrxogHofi praSparuu cocraBJrfler 1 : l 13.
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Ycronrg na6mo4euufi 6rrnr au6paHbl raK[M o6pasorr, rrro rro3Borrfirru norryrur,rrr 256
gJreMeHroB pa3perrreul,Lfi Bgorrb ptc[epcvrrr c roaf,$nq{e}noM [epeKpbrrur 1,53 r 180 crpor
flouepeK Ellcflepclan c pa3pellreH[eu 0,15 MM, raK KaK qlrcflo crpoK orpaur,rquBaercfi Belu-
.uurofi pa6ouefi sonrr $ororcaroga.

OnpegereHue pa3peuarcuefi cnoco6uocrr,r, crrerHbD( xapaKTepr,rcrr{K r,r or}roruerns, ctrt-
nanluryv, Arrfi AaHHoro oK3eMrrJl.fipa AlrcceKTopa ocyuecrBJrffJrocb He[ocpegcrBeHHo Ha

TeJrecKo[e. B ra.Iecrse I{crorIHHKa LrclloJrb3oBarrcfl Hettpepbrgttrrfr cuerrp Coruqa xax
sBe3pr, a pa6owte rapiMerpbr El{cceKropa (ror $orycnpoBK}r, ycKopffrorqee Harpffxe-
HI{e, ypoBeHb EI{cKpI,IMr,IHat$u y cur$irenr) onpegenf,rrr{cb rro MI4PE.

OurosHrre [apaMerpbr I,IK-Euccerropa upI,IBeEeHbr Hr.rxe.

Auanagou cnexrpamuofi uyrcrnutenrHocru, A -3500-11700
.[uarvrerp Qororaroga [xcceKropa, MM -25 I
Pasuep BBrxoAsofi guaSparuu, nrr,r -0 0,15
O6ueequcno orrgMeHroB KaEpa -256 X 180

.i[ncuepcux 6rdngucnepcuu cuexrporpa@a Bo BropoM roprAKe -0,072
peurerKl{ 0,83 A/r"rru), A/uervreur
Pasperuenue, orreMeHT

{ucno perucrpfipyeMbrx roseK cnexTpa
Bpeur ognorpattoft excuoguqfir{ B gJreMeHTe, Mc
Bpenrx ognoro cKanr.IpoBaHr,Ifi 256 eneNreHros clpoxr,r, c
Maxcuuartgoe qucno HelpepbrBH;rx cKaHupoBaHr.{fi

llncno relrxosbrx rrMflynrcoB npu t =20" C, rnrn/ (c . sneu.)

Cra6rurrnocrb cr{creMbr Bo BpeMeH}r r{ ee peaKrlr.ra Ha 3acBerKy [ocro.fiHrbrM r,(croqrruKoM
cnera ("unocK[M [oJreM") oupegeraracb rro MeroIFKe, r{3rroxeuuofr n [2] .

I,Is upegpapurerrbnbrx lrccrreEoBaHlrfi guccerropa JII{-608-1 c &raMerpoM rxoguofi ulenlr
0,2 uu rr 6e3 oxraxgermr QoroxaroAa oKa3arrocb,qro MaKcr{MtrJrbnoe orHorrJeur{e.ctzrlnaill

/ruyvr cocraalaer - 100, a crreKrparlbnoe pa3perrrexlle a r.ruQpar<pacHofi o6flacra tr/Atr t
ry 70 000 upr Elcuepcrl{ Bo BropoM rroptrAKe peruerKr{ 0,83 A/vrrvr.

B urore-ceura6pe 1987 r. HaMLI 6ruru upoaegeurrr ua6nrcEeur4fi, Ha [pegcrzrBrreHHoM
arune uuSpaKpacxoM ErcceKrope (6es oxnaxgeuur) upo$r.rrn nt4ur4u HaI tr10830 A s
crreKrpe corruta KaK 3Be3EDr.

3a rpenax 3Kcro3llurlu s 70-90 cKorr{rrocb or 15 000 uo 25 000 cBeroBbrx I,rMrrynbcoB

B HK-o6nacr[ c[eKrpa. Ha yracrre cneKrpa s 14 A perllcrpupoBatocr 192 ro.xn c rcoaqf-

@r,rry.reurovr uepercprrrua 1,53.

.fur onpegereHufl peaKur,rlr cugreMbr Ha 3acBerKy rrlocKlrM rroJreM Ha @oroKarog ,Arrq

ceKTopa [poeKTr,rpoBa.flcfl HelpepbraHrrfi cnercrp or rr:rMrrbr HaKarrl{BaHr4ff, Koroparr ycra-
HaBJrilBarracb a $raxcuporaHuoM rrofloxenlll{ [epeg urenbro c[eKTporpaQa. .[nx Kaxgofr
KoHKperHofr ycrarroBKlr rrapaMerpoB cnerrporpa@a,3agaBaeMofi neuocpegcrBeHHo Ha6[rG.

EareneM c repMr,rH{rrra [pI,I Ha6[roEeHI,If,x crreKrpa ColHrIa, Mbr no.lryqarm KpllBbre, Koropbre
orpaxaror peaKrlrlro Soronpuevruoro 6JroKa c[eKTpoMerpa Ha 3acBerKy rrocroffHHbrM lrtcroq-
HI,IKOM CBETA.

Bcero navrn 6ruro uonyueno 25 c[eKTporpaMM ,Connua. KaK 3Be3ADr B oKpecrlrocrl{
rtuHrrr,r HeI tr10830 A u cronrxo xe Kpr,rBbrx peaKrlrr[ Ha rurocKoe [oJre c HaKo[rreHllreM

uo 32 000 r.rMflyrrbcoB. Kpoue roro, B 192 rorrKax per]rcrpr,IpoBirrrcfi TeMHoBofr rorc cucre-
MbI 3a BpeMf, sKcrro3r{rlr{r,r cIIeKTpa.

4.5, Pesynararot uadnnd euuil

Ha pr.rc. 8 upegc:anneubr pe3yrlbraru ua6lrcgemnfi sa 07.09.1987 r. Kpmar ,/ coorser-
crByer yrracrKy crreKrpa Comrua KaK 3Be3Er s o6fiacrr ,lit4utrurerllz.fi. tr10830 A, uonyreu-
HoMy c oKcrro3r.rur{efi 70 c, r reqeur.re rcdropofi HaKorrrreuo 19 000 uM[yrrbcoB. Kpuaat 2
orpaxaer gror xe ) IacroK c[eKTpa, ]IcnpaBleHubri sa rel"fiosofr rorc, ocno6oxgerutrfr
or peaKurrlr Ha 3acBerKy rrlrocKtlM rroJreM Ir HopMr.IpoBarutrfr K cpegHeMy JroKirrrbHoMy
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Fxc.8. Yqactox cueKTpa s o6rlac,H nlrHru HeI r10830 A no ua6lrogettust'l 07.09.1987
I - uxreHcusHocrb B orHocuTenbHbrx eEHHsrIax, N - nouep KaHzuIa; qucno KaHanoB 192 c xoa@Ouqllen-
ToM rlepeKpbrrlIfl 1,53

KoHrr,rgyyMy B o6[acrl,I or tr10824 Ao ).10838 A. CpeA,HexsaAparllqnafl ouruSKa oAHoro

r{3MepeH[ff cocrar.Ilfier - l%.
.[,auur,re Ha6nmlleHufr rpo+unff mur4rr HeI tr10830 A u cnerrpe Conuqa KaK 3BesAbr

llc[orrb3oBaHbr B [31.
B Hacrofluree BpeMfi HaMrr r{crrbrraH HoBbrfi o6pa3ell I.{HQpaKpacHoro AI.IcceKropa

Illl-620-14 c pra$parMon 0p2 x 0,4 rulr u MaKcI{r\,ryMoM rryBcrBllrerlbHocr}'I Ha AJII,IHe BorII{bI

9 600 A. Pa:pa6oran MaKer r(oMrrpeccrroHuofi c[creMbr oxJIaxAeHI,Ifl $ororcatoga l[ac-
ceKropa.

B pesynrrare ucrrbrraHlrfr HoBoro o6pa3rla Al,rcceKropa c oxJIaxAeHlIeM MbI rlon)^Ilrlrl{

Berr,rquHy crreKrparrbHoro pa3perrreHua tr/A). - 300 000 + 500 000, a orHoIxeHI'Ie cllrHarl/ilryM

-400.
5. 3axrroqerue

Ha 6age yBK KAMAK-MEPA-60 6tur co3Aau MaKer yHlaBepcanbHoro creKrpo@oro-
Merpa c HecKorrbKr,rMu r,LtpLav,t4 (forouprervtu.rxoe. Ebr[ I{c[orlb3oBau EI,IcceKTop, a raKxe
paspa6oranu lr co6paurr cxeMbr na 6ase (poronpuevtruros O3Y-83 u $oroguoAa" Pa6ora

c 3TrrMr4 crrcTeMaMr,r flo3Borr.fieT cAelraTb HeKoTopble BbIBoEbI u aaTb [peEroxeHl4fl o IIyr.Ex

co3Aam{s aBToHoMHoro cnerrpo$oroMerpa, KoropblM MoxIIo 6r,uro 6rr ocHacrl{Tb crau-

Aaprgbre reJrecKo[br AUy-5 c uenbro flonf{eHl{fl Kapr .trpKocrlr ConHIIa B pa3Hblx ArtI{Hzx
BOrrH B peanbHoM BpeMeHI{.

Ocr anos[ rulc.f, rlocrleAoB are rlbHo Ha KaxAoM npn6ope .

flper.ruyutecrBoM EIrcceKTopa .EBrrflerc.s ero KBa3I{MHoroKaHaJlbHocrb, [o3BoJlfloluafl
rrpaKTr.rqecKr4 oArroBpeMeHHo [o[]IaTb uercoropnri ]nIacToK c[eKTpa. ]IccfleAosaHHblfi HaMI'I

gK3eM[[flp ]IK-Mccerropa co uerrbro 0,02 x Oy' rurr flo3BoJ]ffer rloryIurb cleKrpilrlbHoe
pa3peueHr.re I/Af - 500 000 r{ orHotueHlle curnan/uryrnt -400 nptl ycrtoBI,IIlI ero oxrlax,EeHl{fi.

3ru xaparcrepllcrr{Krr, a raKxe HoBas., 6onee y[o6nafi cl{creMa IocrItpoBKl'I *.*"r?33

/t050



[o3BoJIiT ]lcrorlb3oBarb ero ErIff 3arII{cI{ clreKrpoB CorHqa KaK 3Be3Ebr r{ crreKTpoB orEerrb-
HbD( aKrr,rBubx o6pasonarmfi ua Comue.

Hg scex [ccrreAoBaHnbrx HaMI{ upu6opoa roJrbKo ua6rroEeru.rs c OOY-83 [o3BoJrr{rrr{
uonytuTb 6oxrruoe KormqecrBo Kapr aKTI,IBHr,x o6nacrefi rI fracrKoB Conurla B rrllHlrr,r
HeI ). 10830 A oa rpenar or 3 *rntr Eo I q. floxagana pealbuaf, Bo3Mo)r(Hocrb lto[] renr4fl
Kapr c [oMoulbro cpaBrI]ITerIbHo rrpocroro o6opygooamrr. Ho, KoHeqHo, cEenarurufi uaull
MaKer He r.sr'fiercfi. yHlIBepcaJrbHbIM c[eKTpoQororuerpona, rcoroprrfi MoxHo graBrlrb Ha
Ito6oIi conneqnrrfi TerlecKofl. Tpe6yercr ycoBepr]rencrBoBarlrle Bcex ero y3rroB, a r{MeHHo:

AJIfl Toro {ro6bl Ha LIc[orIb3yeMoM TerrecKofle He IIaEo 6buro [epeAerrbrBarb cucreMy rlac]
Boro BeEeH[.iI, Heo6xo&lMo co3EilHl{e aarouonmofi c[cTeMbr cKaH]rpoBaH]rr nso6paxenua
Comrua Ha rrlefiu cnertporpa0a. llpnueu xerrarerrbHa cKopocrb cKaH],rpoBaHr,rf,, B HecKoJrb-
Ko pffi 6onrurar (uo tO pas) , veu r,rMeercfl ceftqac na ECT-2.

Hegocrarrort llcrloJlb3yeMofi cxeurr perllcrparlrar.r $orororca rBrrf,erctr To, qro BpeMt
peruc:rpaulill curuarla 3aBlIclIT or BeTIIFMHrI gToro crtrnatra, T,e. or fipKocrlr. Sro narcragu-
Baer orpaHI{rIeHI,Lf, Ha-Dbr6op cucreubr cKaHr,rpoBarmr (gonxcmr 6rIrr 4acxperuue uraru)
I,I yEIILIHfieT BpeMfl rlon)AeHl,Ifl Kaprbr. 3auacr ogHoro orcqera reMHoBoro roKa 3aHr4Maer

-30 000 MKc., a ecru 6rr Mbr perucrpllporaru Sororor c ALII, ro ero 3aHffrro 6u -30 rrncc.
Heroroprre ueygo6craa I,I Heorrpe4eneHrlocrr BHocr{T }rcrroJrb3oBaHHatr cr4creMa ycraHoB-

KI,I UeIIrpa crleKrpiulbuoir rul.:lzru Ha BbrxotrHyro ureJrb crreKrporpaSa. 3gecr rpedyerc.f, BBe[e-
HlIe cucreMbl KoHrponfl ycraHoBKu Jtuunu Ha uleflu. tlro racaerca salilcu urSopnaaryru,
To o[Horo rn6roro 4{cKa xBaTaer Ha 3a[Iacb Kaprbl Jlrltrrrb [oJroBr,IHbr coJIHerIEoro E{cKa,
rIocJIe rlero Hatro I4m{ oraBI,ITb nosrrfi 4z^cKrtrr,u ileperrr{cbrBarr uu$oprraaquro c E{cKa Ha
Marnuruyp rlelrry. I,Icnolrsosamae BHeruuefi [aMflTr{ uttu gpairnepa MarHr.rrHofi lenrrr
(a ue 6nora MyHMJI KAMAK, KaK 3ro cEerrauo y uac) uourorro 6rr corcpaurb BpeMfl.

B ocyutec:uerurofi sauu cxeMe He peureH Bo[poc o Korrrporre fipo3paqHocru aruo@epu
B pexuMe 3arrr4crr Kaprbr. IIpu uepexoge Ha clrcreMy craur,rpoBaHr{fi, He cBfl3aurryrc c uenocr-
HbIM 3epKaJIoM, MoxHo 6ruro 6u co3trarb ouruqecrui [yrb rre3aBucr,rMoro rryqKa or rleHrpa
CorruIa nilr or scero ConHua A,r-E yqera [po3paunocrl.r. llepexog Ha HecKorrbKo rrplreMH]r-
KoB [o3BoJIur rlolrparb Kaprbr oEHoBpeMeHHo B HecKorrbKr,rx rorlKax crreKrpa..fur ua5rrc-
EeHI,Ifl crleKTpa reM He MeHee cxeMa c r,rcuorlb3oBaru{eM otrEloro ulrr HecKorrbKr,rx @9Y se-
[puroIHa.

Taxuu o6pa:ou, Eaa upu6opa - O3y H Er{cceKrop-rro3BoJrflror rrolr] rarb Kaprbr CorruIa
u c[eKTp Coruqa KaK 3Be3Ebr Eit)Ke B coBpeMeHHoM ar,rEe. .UanrHefoiree ycoreplxerrcrBo
BaHI,Ie rlogBortr{T rlpeBparl{Tb I{x B yuuBepciurbHuft cnerrpoSoroMerp, rcoroprfi c ue6onr-
uroft 9BM runa MEPA-60 nrra flepcoHilJrbnofi gBM cMoxer 6rrrr ycranoerreH Ha reJrecKorre
ruua AIIY-S.

{ro xacaercr nau6onee coBpeMeHnbrx Mnoro3rreMeHrHbrx [p[eMHfiKoB runa fl3C-rmueer
rru fl3C-rvrarpl{Il, ro [epBoe neo6xoguuoe ycnoB]re ux uclrorrb3oBarozrs. - oro nanuuue 3BM,
[aM.firb rcoropoft sa 2-3 rtopfiE(a 6onrure, ueu flaMtrrb MEPbI-60 rrplr 3Harrr{rerrrno 6omurevr
6rtcrpogeficrsuu. Ho II B groM c[yqae [pel,IMyurecrBa coBercKr,rx MHorogJreMeHTHbx rrpueM-
HIIKoB uepeg O3V He orIeBuEIsI, raK KaK [oflyqenue $orouerpruecrcofi roqHocrfi rrop.rrEKa
O,I% c HI{MI,I flBJrsercs cnoxuofi rexrmqecrcoft sagauefi, florroxrrrerlbHoe peureH]re rcoropofi
BecbMa npo6neuaruvno.

Aaroprr BbrpoKaror r{cKpeHHroro 6narotrapnocro M,B. Orupr aa upe[ocraBrrerule @oro-
rpa$m n Ho, H.[I. 3alecory u Vl.B. EnuHosofi 3a roMorrrb upu paopa6orKe rrporpaMM,
JI.C. Iononorocosofi r A3. Illynaro 3a [oMourb r oQopuneurw crarbt4,Jl.O. Eenaco ga

paspa6orry Mexau[qecK]rx clrsreM cuerrpo$oroMerpa c O9y-83.
Hor6pr 1988 r.
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y,IIK 520.85 + 535.515

oA3OC,UBIiTATEJII4 IIOIIHOTO BHyTPEHHEIO OTPAXEHI,I.g
II' ACTPOHOMHIIECKI,IX tIOJIfl PIAMETPOB

A.B. Epyxc, O.[. IonnanAcrrd

Paccuarploarorct onrllrlecKlte csoficraa EByx rilrloB axpoMarrrlecKlo( qerBqrbBorllroBhD( @arocgnr-
rruoulrD( sneMeHToB (OCO) uoruroro BnyrpellHero orpa)KeHrrrl: OC3 c napanneJrLlrLrM xoAoM BxoEgutero
I'I BBxoAturero rryqefi (r uacmrocru, porrr6 Openent) u tDCg c orKJronnourxMcfi Brrxoprurr.rM nWoM
(n qacrHocrll, pou6 Mynn), Iloxaaano, qro rlpnpa6ore c rryqKaMr.tHenapanreJrblrrD( npefi B orr*u" or
@C3 uepuoro rr.rna y OCg BToporo rr.rfla cy[IesrBeuHo Merrrrrre pacxoxEeHr.re Mor(ry cABr{raMr $ao oce
Boro ,ryqa [yqKa I,I ero nepu(peptfflBlMl{ nyqaMr! o{paHrrrrerrHBrMu aneprypofi. Ilourolry OCg aroporo
Tr,rrla Moryr c 6ornurnra ycflexoM [plrMeH.f,Trcs B cBerocr,tJrrlrrD( [onf,pnMerpax.

TOTAL INTERNAL REFLECTION PHASE SHIFTERS FOR ASTRONOMICAL POLARIMETERS,
by A.V. Bruns and O.P. Gollandsky. We considered optical properties of total reflection phase shifting ele-
menls @SE) of two tipes: PSEI with a parallel run of in and autcomming rays (Fresnel romb, particuiarly)
and PSEII with a declining outcoming ray (Mooney romb, particularly). It is shown that, if dealing with
nonparallel rays, the divergence between the phase shifts of the axial ray and marginal rays bounded by
the apperture.is much less than in the PSEI. Therefore the SPEII is more advantageous in astronomicalpo-
larimeters with a large light power.

l. Kar< I'I3BdcrHo, B acrpoHoMLIqecKI,Ix uorrflpllMerpax r{clorlb3yrorcs Sa3oBbre macrrtrr-
KI,I, B rlacrHocrll ruIacrI{HKI,r B qerBeprb BoJrHbI. llocnegHne Eeo6xoru,IMbl, rrro6br or[[rrarb
grIJIrmTI'rqecKIr [oIIEpI,I3oBaHHbIfi cBeT oT rIacTI,IrrHo rIorIEpI,BoBaHHoro, a U]rpKyrlflpHo llorlfipl{-
soBauHrtfi cBer or ecrecrBeHHoro (uenonapn3oBaHHoro). Cnegeuur raKoro poAa Hecyr
BaxHyIo acrpo$I,I3l.rqecKylo mIQopMaUI{m, raK KaK rlo3BoJrrror Eenarb BbrBoAbr o MexaHr,BMe
cBeqeHI{E Ha6IIIoEaeMbIx o6beKToB. OHN ueo6xogr.rMbr raKxe ArE BbraBJreHr4fl ucroqgr.rKoB
I'[IcrpyMeHTalbHofi flonffprr3aryt]r, O6rrquo $a3oBbre macrrrr{Kr.r rrcroroBrrrrrorcff r.r3 trposKo-
lperloMrlflIolqero MaTepI,BIla, vt trx cyulecrBeHHbrM He,uocTaTKoM arlf,ercfl To, qro oHI,I He
axpoMaTl,ttrl{bl CEBur $as y uux MexS/ Heo6brKHoBeHHbrM r{ o6brKHoBeHHbrM ryqaMlr o[peE-
EeJIfiercE u3 paBeHcrBa 6 = 2rbdf)t, rqe b = fie - no - pa3Hocrb noxasarenefi fipelorwreHufl
Heo6bIKHoBeHHoro u o6bIKHoBeHHoro flyqei, d - ronwwta uacrltrIKr{, }, - pqruna BorIHbr.
llo'srorvry roruuna $asoroft [JIacrI,IHKr,r paccqr.rrbrBaercfi Ha o[pegeJrenxoe 3HaqeHr.re ],. flpar-
rI{qecKI{ xe [[acTI,IIIKa MoxeT pa6oIaTb B HeKoropoM y3KoM lprarra3oHe EIrr,rH BorrH
(xecromxo anrcrpeMoB) .

Kporr,re roro, flpu pafore B 3Harrl{Terrbno MeHfiroullD(cfi TerrrloBbrx ycrroB}rax (naupurrrep,
Ha crryTHl{Kax [p]I [epexoAe or ocBeueHHoft cropoHbr 3ennnr K HeocBeuleHnoil Lrnu fipfi Ha-
3eMHbD( Ha6rIrcAeHI,IEx B pa3Hble ce3orlbr roEa) TepMr{qecKoe }IgMeHeHI{e roJlr{r,IHbr lrflacrrtrr-
KI'I d Moxer raKxe cyulecrBeHHo u3MeHr,rrb cgpr{r 0a3, a c Hr,rM r,I pafu,ltri 4l,tarra3oH I.

.[4r uonyueurtr axpoMarl.I3M{l B AocraroqHo rrtr{poKoM AuarrasoHe pacctrurbrBaercfl KoM-
6wta\run r,r3 HecKoJrbKux ruracruuoK. IIrtr cmura $as (ueraeprr nolurr), Ha[puMep, [peg-
Jlaralorcfi pacqerbl xorr6rulaIull.t LI3 llaru lrlacrrtr{oK [1], genaru uacrr{HoK [2]. Ho yBerru-
rreH[Ie q[cra uacrl{HoK, yfiy!ililafi., c oArroft cropoHbl, axpoMaru3M cficreMbr, c Epyroft cro-
poHbr, yBeJII,IqIB aeT TepMI{qeCK Oe I{3 MeHeHLIe cEBr.Ira 0a3.

B cwry cKa3anHoro [peEfioqrlrreurnei npuueuf,rb B acrpoHoMrrqecKr,rx [onflpr{Merpax $a-
3ocEBHraro[I]re eJreMeHrbr (oc3), clpur 6a: y Koropbrx o6ycroBleH HeABofiHbrMfiyqellpe
rIoMIIeHI,IeM, a ApyrHM $nsuvecrcurr ffBJreHI,IeM, rAe 3aBr{cr{Mocrr or }, fla6ee, K rax}rNa rgle-
HI{flM orHocl{rca rIoJIHoe BHyrpeHee orpaxeHr{e Ha rpaHrrrle Mexry oflT]rrecKr{ 6olee ruor-
nofi r'r ueuee rurotHofi cpe[aMr.r (uanpuuep, creKrro-Bo3ryx). B srovr crryqae cgpur Qaa o6-
pa3yeTcE MexIry KOMnOHeHTaMII grreKTpr.rrrecKoro BeKTopa cBeroBoro [yqa, oEIIa I{3 KoTo-
pblx Ilapanflerlbua, a Epyraa [eprleHgl{KylflpHa rrflocKocrr,r [ageuufl. On He sasucr{r ffBHo or
),, a eaaucfir or troKasareflf, rrperroMllenufr n ytna uaAeHLIfl [yqa.

Cgrrar Sas npr{ ogrroM orpaxenr{r{ BbrrrucJrf,erca no <[oprr,ryre [3]
tg(6 tz) = coscl6nz.o- --fsinc,

l3.Sar<.812

(r)
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Pnc. 1. Xog l) lefi y IDCS
a - z-o6pasusrtri 6 - tpafleull.easgxrrfi

Pnc. 2. OrnocuTelrLHoe pacnonoxeHue HopMuInLHo rIaE lroulero u orKrloHeHHoro or HopMauu lpefi y OC3
rilfla (a)

Prc. 3. OruocureJrbHoe paclonoxeHue HopManLHo rraaaro[ero u orKJloHeHHoro or HopMa]ru ryqeft y OC9
runa (6)

rEe qepe3 0 o6o3HaqeH yron rraEeHufl, a qepe3 n o6o3HaqeHa o6parHafl BentnrilnKa [oKa3aTeJlfl
[pelorvoreHr.rs oc3 (oruocrrenrno Bo3ryxa EIILI BaKyyMa).

IIpu o6uuro lrc[orrb3yeMbrx B orrrr{qecKl{x [pr6opax rexHl.rqecKl.Ix creKrlax, EIIfl roro
qro6br Ha6parb c[Br.rr 0a3 ]./4, o4roro orpaxeur.rfi Hegocrarolluo. [IogroMy fipuMeuf,Ior OCo
c 2-4 norrrtsrMlr BHyTpeHHI,IMH orpaxeHLIaMI{, Taxoro poga OC3 Moxuo pa3EerII'ITb Ha EBa

rvlfia i a - c Z o 6paurbr[ Yr 6 - c rpaneU[eB]IAHbIM xoAo M Ilyqeft .

Y ruua a orpaxarcu[e floBepxHocru rrapalrreJrbHbr, rlpll.reM BxoAsuIId I{ Bbrxogf,ulfiir nyuu
raKxe [apaJrnerrbHbr Epyr Epyry, KaK ero rloKa3aHo Ha cxeMe (puc. 1, a),Y twta 6orpaxaro-
uue floBepxHocrr,r [epeceKaroTcfl IIoA HeKOrOpbrM y[roM, a BxoEfiIul{i I{ BbrxoEEuII{it ttyun
o6pa3yror yrorr Meubrrre r (pwc. 1,6) .
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2. K ruuy a OC3 c [orrHbrM BHyrpeHHr.rM,orpaxeHlreMorHocurctpor"r6{Dpeuerfi,HaorlTr,r-
rrecKr,Ix csoftcrsax Koroporo ocraHoBr.rMcfl. Kar uoragaHo Ha pwc, 2, rryq, HopManrurtfi r
ero pa6ouefr tpauvr a, rtafaer Ha rpaHb b u orpaxcaercfl or Hee rIoE yrloM o, 3areM rlaEaer ]I
orpaxaercrr lrog TeM xe yrJroM o or rpaHll d u arxogur HopMaJIbHo K rpaHI..I c co cEB]IroM

$ae 26 corracxo (t) (V porra6a c qerblpbMfl orpaxeHrlflMll cABlIr tbae 6yger 46). O&aKo
porvr6 @penenn o6lagaer HeAocrarKoM, xoroprrfi [poflBJlfler ce6n upu pa6ore c pacxo-

[flulr,rMl,Icfl [yqKaMr.r nyuefi. 3ro nnaeer Mecro B acrpoHoMrqecK]Ix cBeronptleMHuKax, cBer
B Koropbre fiocry[aer Bnyrpr{ neroropofi aleprypbr. [eficrsurelruo, Ha pI,Ic. 2 rllgllo, uro
uyu 2, orrnoueunufi or HopManbHo rraAarouero nyua 1r, trocle Broporo orpaxeH]Irl HaxoA[IT-

cfi rro ry xe cropoHy or Hero, trro r,r upl,t uepBoM orpaxeHl{}I. IlogroMy orJI}IrIHbIe or }./4
cABlrrlr $as y nyua 2 npu uepaoM Lr BropoM orpaxenl,Irx, oqeBI,IEHo, He Moryr KoMrIeHcI,I-

poBarb Epyr Epyra.

Pnc, 4. 3anlrcuuoctr yilta d., [pI,I KoropoM Eocrl{-
raercfi pa3Hoc* Qat 6 12 = rl4, or noKa3aTen, ttpe-
JroMJreHtrf, n2 (s Dnvwuu ua:rpua) . IpaQux o6pu-
Baercs lrpu np,4 1,4966, raK KaK yxe Her coor-
BeTcrByxlulux etofi patuocru @a: rnaueuxft c

B curry 3Toro flpeAcraBJrsercfi fipeA[oqrr,rrenrnefr <DC3 rwra 6, r[e raKafl KoM[eHcau[fi
BogMoxHa, uro 6yger [oKa3aHo HI,Ixe.

3. PaccuotpuM rerepb <DC3 rrna 6. On upegcraBJrffer co6ofi npanayrc rpI,I3My I{3 creKJIa,
ocHoBatlreM rcoropofi cflyxlrr rrerbrpexyrolruur (pnc. 3). Coornorueulre Mexry yuIaMI,I 3ro-
ro qerbrpexyrorrbHuKa saBrct r or rloKa3areirfi [perroMrleu]rf, creKJra. B ,{acruona cJlyqae 3ro
Moxer 6rrrr pou6, nssecrHrrfi B oroM crlyqae xar pou6 Myuu [4] .

OC3 rnna 6 ycrpoen creryrcullrM o6pa:orvr (cvr. plrc. 3). Ero 6orosax rpaHr b cpe3aercfl
no orHoIIreHI,IIo K rpaHI,I d nog nexoropblM yilroM o, paccql{TblBaeMbrM vB ycltoBt4fi., qro6at

rrpr.r AaHHoM rroKa3arerre upeJroMrren[a ttyu 1, rra[ax HopMarlbHo Ha rpaub a, orpa3IIBIIJI,Icb

3areM or rpanefi b u c rtog reM xe yflIoM u nrtfign qepes rpaub d uopuaruuo r Hefi, ruen
cgaur Qas )t14. l4s ororo ycrroBr{fl clreryer, rrro yrofl Mexmi rpaHflMI,I D u cgolxeu 6rtrr
paneu 2e, a yroJl Mexgy rpaHfiMLI c u d gonxes 6rrrr paBeH a. Hs Hero xe cfle[yer, qro
yron Mexro/ rraAaroullrM ua oc3 r,r Bbrxo[flulllM Il3 Hero [yqaMI,I

9=4a-r. (2)

Yror o BbrrrucrrseM rrpu 3aAaHnovr n (r.e. Arfi AaHHoro copra creKrla) no $oprwyne (1),
flofloxrrB 6 = nl4.

lnt pflga pacflpocrpaHeHubrx coproB creKrra [5] a ra6nuue IpI,IBoEI,IM BblrrlrcrleHHble

uo SopvrynaM (1), (2) snaueuua yuroB a u g.3anaeruM, t{ro ras (1) rolyqaercfl KBaApar-

HOe ypaBHeHr{e orHocr{TerrbHo o, Earorqee EBa KopHE. Ho urr 6panu 6onlurrui us rutx, o6ec-
ue.rroarou[i 6oururee 3narreulre g. Ilprcognrcfi raKxe rpa0lx 3aB]IcLIMocr[ yura o or [oKa-
3aTeJrfl nperroMrreHr,r fl n p, rto cTpaeuuufi I1o EaHHbrM ra6lmlu (puc. 4)

B ouuque or pona6a OpeHera, KaK sro BrrEHo Ha puc.3, y OC3 rfifla6flytt2,otrnonen-
Hrrfi or HopMrlJrbHo [a[arorJlero ily,qa 1, flocJre rlepBoro r{ Broporo orpaxeurai HaxoEI,ITctr rro

pa3Hbre cropoybr or rryqa 1, 3rrivr o6ecfler{rBaercE KoMrIeHcaW4fl c4qrlta $as, [ocKoJIbKy

Qyurcrq.ra tgl = /(a), aupaNaeuan Sopvtyuofi (1), MoHoroHHa B I'IHrepBarIe yrroR.ua[e-

lIIpn rxoxgenur,r gToro nrya BHyrpE, s 6onee nnorHyrl cpeEy, orKnoHeHr,re ero or HopMaJlbltoro Moxer
TOJIbKO yMeHblllrrbcf,
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Crexro nD d I Crerno nD a I

K8
KO4
ool, ool0l
EK6, EKl06
EK8, EK108
EK1O, EK11O
TK2, TK102
JIOs, JIO105
TK16, TKl16
TK14, TKl14
(D1, (Dl0l
TK2O, TKl20
ol04
EO12,8O112
BA24

1,5163 55o 11,5'
1,5181 55 19
r,5294 s6 03,7
1,5399 56 37
1,5467 56 56
1,5688 5't 48
1,5724 57 55
1,5749 58 00
t,6126 59 03
1,6130 59 03,7
1,6138 59 05
r,6220 59 16

1,6247 59 20
r,6269 s9 2r,6
r,6344 s9 32,6

'40" 44', TOl, (D101

4t t6 0(D4
44 t5 TK21, TK12l
46 28 EO16
47 44 TO8, TOl08
5t t2 TO3, TO103
51 40 TO7
52 00 T(D4, TolM
56 t2 TO5, TOl05
56 15 TO10, TO110
56 20 TEO9
s't 04 cTo2
s7 20 cTol
57 26 CTO11
58 10 CTO3

t,64't5 59"48,5',
1,650s s9 sl
1,6568 59 59
r,67W 6014
1,6893 60 32
1,7172 60 58
1,7280 61 06
r,7398 61 16

1,7ss0 61 26
1,8060 62 00
1,8083 62 01,5
t,944t 63 0't
2,036t 63 39
2,0557 63 45
2,1696 63 ss

5go 14',

59 24

59 56

60 56
62 08
63 s0
64 24

6s 04
6s 44
68 00
68 06
72 28
74 36
7s 00
7s 40

nd - ,JoKa3areflb npeJroMneHlrff a Dnuuuu }Iarpw,.

Hlrfi,3aKrrroqeHHoMMexry ao=7Tl2,rtre/(oo)=0,tromax=arcsinl2n2 l(l+n2)lh,tge
/(o*"*) = 6^u*12 = arc tg [(l - n2)12n1.

Kar uoxasrrBaror oUeHKIr Ha ocHoBaHI,rI,I AaHHbIx ra6flruIbr, ArE creKorl c rIoKa3areJIeM

IlperroMrreHlrtr flopfltrKa 1,6 u 6offiue pa3HocTb Mexry s, trarcul,IM cpllr Qas tr/4, u o-u*
Eocraro.n o BeJrr{Ka (> 10" ), raK r{ro oHa Ao[ycKaer cpaBnlrrelbHo 6oJlbruyrc a[eprypy Bxo'

Erlruero nyqKa.
4. Harrau 6r,m trsrorosrreH qerBeprbsonHosofi OC3 r,rg creKrla TO 108 [5] c uoxasareleu

uperroMrrenr.rfr.B DfiLrtytvrHarputr (15886 L) no = 1,6893, qeM coorBercrByero6parnaflBe'
fltr,.t;,lrria n = O,592O,3naqexre o, o6ecneqr.rBarorqee pa3Hocrb $as )./4 flpLI IFyx orpaxe1llfix,
comacno (1) paauo 60"32'. Cooraercrnyrctltee EaHHoMy 3HaqeH[Io rt&max ; 46o05'. Co-
rracHo (2) yron e=4X60"32' - 180" =62o08'.

.[onycrurvr renepb, qro Ha OC3 nagaer ryrloK-n],3efi q anep-rypofi 3"(l/10), rorga ErIfl
r<pafinrx ee nyuefi uagerna 6yueu HM€rb &2 = 63"32' rai = 57"rr'. Cornaoro (1) .[pLI FBy]
orpaxeHlrax Nrfi. ort4x uyteft nonyuuvr (rcax crpaBa raK [I c]reBa or [yqa 1) 6, + 6i =92" 16' .

Ecrra Ne na porvr6 Opeueln ra[aer tryror. nyvifi c tarofi xe alleprypofi, ro gla oh = 63" 32

ronyqr.rM 26, = g4"O' (!), a p-lu qi = 57o32'nafigeu 261, = 1gg"r6' (!).Taxan acuuruerpur
pe3yJrbraroB o6ycloBrleHa nenuneftuoi 3aBI,IcI,IMocrbrc tgo lz or c B Bblpaxenur'r (1).

Tarnu o6pasou, OC3 rr.rna 6 odnapiaer cyulecrBeHHbrM flpellrvryuecrBoM nepeg OC3 utna
4 I,I MOXeT C yCUeXOM rIpI'rMeHATbCfl B CBeTOCI{IIbHbIX aCTpOHOMITIeCKI'IX [OJIrIpUMeTpaX.

Hoa6pr 1988 r.
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vLK s20.2

CBETOCHIIbHA.fl 3EPKAJIbHO.JII,IH3OBA.g OilTI,IIIECKA' CI4CTEMA

I.M. Ilonos

Paccuorpeurt cBerocuJrbHbre cltcreMBl KaccerpeHoBcKoro runa c [Byxn]rH3oBbIM KoppeKTopoM 14 Jrr,rH-

3ofi norr, Iloxasano, qro cyulecrByer 3aBr.tcr,tMocrb MexAy caerocunofi u [oKa3areJreM flpenoMneHil.r
creKJra Jrull3. Cuctep*r Moryr uMerb orHocurenrlloe orBepcrr.re go 1:1,25-1:1,5 npu uore spenux 16o
l,r yEo6uou HapyxHoM pacrroJroxeHulr Qoranruot troBepxHocrtr.

FAST-SPEED MIRRbR-LENS OPTICAL SYSTEM, by G.M. Popov. Fast-speed cassegreinian systems
with twoJens compensator and field lens are discussed. Is is show that there exists a dependence of Speed
of these systems on refractive index of glass of the lenses. The systems have speed Wtof 1L,25-f'/1.5 and
the field of view is about 16'. The focal plane is convenient situated from the ontside of the systems. The
system is advantageous for the focal plane is situated outside the system.

B uacroauee BpeMa cyuecrByer ocrpafl rlorpe6Hocrb B cBerocl,rrrbHbrx o6beKTlrBax co
3HaqI{TeIIbHbrM UJIOoKI,TM rlorreM 3peHLIfl r,r yEO6HbrM flofloxeHueM Soralrnoft noBepxHocTr,r.
Prg nogo6ubrx c[creM 6ur onncaH B lr.rreparype [1-4] . 9ru cncreubr Heo6xogr.rMbr KaK
KaMepbI cnertporpaooB ErItr LI3yqeHr,r.E MereopoB, KoMer, I4C3, nonapubrx cr,rflHrlrfr, 3oEUa-
KilrlbHoro cBera. O[HaKo cyulecrByro[U.re c]rcreMbr r{Meror p.fiE HeEocrarKoB. JI}rH3oBbre
o6beKTI,IBbI 6orrruofi cBerocI,IrIbI rpoMo3[K]t I{ r.rMeror MHoro JIr{H3, cneEoBaTeJIbHo, o6Jra-
garot 6olrurrM IlomouleH],IleM \r cBeropaccelBauuett l2]. 3epxalrHo-Jrr4H3oBa.[ cr{creMa
Marccyrora rlIua "MeHficxoarrfi Kaccerpeu" [3, 5] unaeer MHoro Aocror{HcrB r.r flperrMyulecrB
flepetr rpa[[q]IoHHbIMI,I ClIcreMaM[ IiluuEra LI ee MoAlr0[Karl]rffMr,r: oHa r4Meer Bce rroBepx-
Hocrr.r c0epuqecKofr OopMbr r,r flporrle B r.rsroroBrreu[[. He[ocraroK cr,tcreMbr "naeHlrcKoBbrfi
Kaccerpeu" - Marroe orHocurerlbHoe orBepcrfie, o6brrlno He [peBbrluarcqee 1:2, rrro HeEo-
cTaToqHo EJIff MHorux pa6oT, Crcreuu Branue [4], [peAHa3HaqeHHbre AIIE rrpr,rMeHeHrrr B Ka-
qecrBe KaMep cBeroClIIIbHbIx C[eKrporpaooB, o6naEarcr a6eppauuflMrl acr[rMarr,r3Ma r4 xpo-
MarI{3Ma yBerluttenl{tr, qro He fio3BoJrfler rIpuMeH.ETb t4xpul.ff per[crpaur{u o6beKToB B Irr?rpo-

""ff:ff?i:ffi:: c?rcreMbr, Harpr.rMep clrcreMbr r,r3 trByx 3epKan [2], urvreror 6o*u-ure
ra6apurbl, TaK KaK pa3Mepbr oEuoro r.r3 3epKarl 3Haqr,rreJlbHo rlpeBbrllJaror Ar,raMerp BxogHoro
orBepcrufl. Harpurvrep, B cl,IcreMe Eoyoxa flraMerp BroplrqHoro 3epKana 6olee .reNa a 4 pasa
flpeBocxo[r,rr ur.raMerp Bxoguoro orBepcrr.rfl; KpoMe roro, [ofle 3peHr{E 3rofi ctrcreMbr
r,IcKpHBrreHo. npyrax cr{creMa r43 EByx 3epKarr - c?rcreMa Illoapuruunga-Br.rHHe [2] - rar-
xe I{Meer 6orruroe BToptrqHoe 3epKIlJIo, Ar.IaMerp Koroporo 3HarlrreJrbHo npeauuiaer glra-

pnc. I

Merp orBepcrr{fl; K roMy xe ee floBepxHocr]r r{Meror ac$epuqHyro Qoprury, rpygHyro B r{3ro-
ToBleHr,rI4. Cucrerurr r{3 rpex 3epKir[ [2] , rax [paB]rJro, r,rMeror rpyA,rloEocryrrHoe floJroxeHr,re

Soranruofi floBepxuocrll - oHa BHyrpr,r cr{creMbr: CNcretvtr r.r3 qerbrpex 3epKarr nu6o uuercr
I,IcKprIBrIeHHoe [oJIe 3peHufl, nlr6o co4epxar EBe wrfi 6oree ac$epuqecKr,Ix uorepxnocru [2] .

Mrr roraxeu, qro Moxno paccluTarb 3epKzrlblro-[rH3oByro c]rcreMy (prc. 1) cpaBu[TerrbHo
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flpocroi KoHcTpyKur{[, coEepxauyrc JIIIH3bT I{3 OreqecTBeHHbrx CTeKOII, He LIMeIOqyrc aCoe-

plrqecKlrx rroBepxHocrefi; ee oruocr{reJlbuoe orBepcr}Ie roxolg{r go 1:1 ,25 npla [JIocKoM
norre 3peHr,rfl MaMerpoM cBbrrue 15o, Ooxarrnaff rroBepxHocrb Haxolglrcfl 3a npeEenaMlr

CI,ICTEMbI I,T JIETKO AOCTYIIHA, I{TO IIO3BOIIflET IIP}IMEHflTb TPOMO3IKI,IE CBETOIPIEMHI{KIi
(3OII, renear3l{oHuyro aunaparypy) .

1. MetoAnxa pacrlera

Pacqeru ctrcreMbr BbrrroJlHflrrr,rcr na 3BM c floMolr{blo o[TLIMI,I3I{pyrou1efr nporpaMMbl,
onncausofi B [6] . B rcaqecrge [cxogubrx rrapaMerpoB r.rcrIoJIb3oBiIJII{cb EaHHbIe us 14,c.409,
ru6n.21 c saNreHofi creKJra UBKT ua oreqecrBeuHbre creKJIa. Erulu uayueubl cl{creMbl, I,IMerc-

rrlrae Jrr{H3br r,r3 creKrra K8, TK16 r,r CTK9, flprueM n rcaxgofi u3 paccMarpllBaBllluxcfl c]IcreM
rrpllMeuf,nllcb creKJIa rorlbKo ognoft lvtaprcl,r. Brt,IuclteHl,If [oKa3iIrI[, rITo BxoEIIoe orBepcr[e
(aueprypnyrc p$a0parN4y) rlerecoo6pasHo floMecrurb nepeA cr,rcreuofr B rIJIocKocrll, rIpI4'

MepHo npoxogaulefr qepe3 ueurp Kpr4Br,r3ubr'uepaofi [oBepxHocrl,I c uerlblo yMeHbIIreHI{,

loJreBbrx a6epparyrfi. IIpu ncnorrooBaHr.ru clrcreMbr B KaqecrBe KaMepbI cnerrporpa$a ua

Mecre aneprypnofi g[aQparMbr Moxer pacrolararbcfl Ar.rc[epcuossufi sneueHr (autlpax'
qlroHHaff peruerKa, npr.rsrraa). B cucreue uclpaBrlffnllcb cleAyloure a6eppaqrul: l) xporr,a'
rr,r3M llorroxenua; 2\ c@epuuecxaa r csepoxporraarlrqecKafl a6eppaum; 3) xorr,ra; 4) acrwr'
Marr{3M; 5) rcpurusua nols, Pacqer o[Horo Bapr{aHTa clrcreMbr 3aHI,IMilrI 2-3 v.ttu BpeMeHI{

ua 3BM EC 1033.

2. Peoynrtarrr pacqeroB

PacqerH rroKa3ilJlr4, qro, 3aAaBafl EI,IaMerp orBepcrllfl cI,IcreMbI 100 tvttvt I,I rIflTHo HaI,IMeHb-

mero pacceflHus. Ha oclr ru{aMerpoM oKoJIo 0,02 uu, MoxHo ycraHoBlrtrb 3aBLIcItMocrb oruo-
cr{TeJrbnoro orBepcrr{r cr.rcreMbr A (wn o6parHofi efi sertu.l,turr V = llA) or rloKa3arerlt
lperroMJreHfifr. rrtrt3 cr{creMbr n (puc.2) .Lla pwc,2 ouenngHo, qro [pI,IMeHeHLIe creKorl c 6onr-
IIII,IM [OKa3aTeIIeM IIpeIOMIeHI{fl n \p}dB,OAI/rT K IIOBbIIUOHI{IO CBOTOC]IIIbI C]ICT€MI,I [pU [paK-
rlrqecKfi oAr.rHaKoBbrx a6eppaUNax. floarorr,ry [pr{ Heo6xoAHMocrrl paccqfirarb cficreMy c

MaKcrrMrrrlbHo Bo3MoxHofr cneroculofr crleAyer rrclorrb3oBarb creKJIa c 6onruulull [oKa3a-
Terrf,Mrl rrpeloMrreulra (rrNenrre u cBepxrrxeJlbre Kpoubr, rffxerlbre Qnr.ruuI), eclll TorIbKo

Her [porr.rBonoragauufr K sroMy.
Pacqerrr rIoKa3uIJIu, rrro BerIrMHa ocraroqHoro xpoMarr,I3Ma yBellltqeHllff 3aBI,IcI{T or rIoJIo'

xeHII.E JII,IH3bI IIOIIfl: XpOMaTI,I3M yBeJII4rIeHI,Iq AOCTUTaeT MIHIIMaJIbHOTO 3HaqeHIIf,, eC[]I [rIH3a
trorrs pacrroloxeHa BflrrorHyro r uso6paxenrrc (napanaerpbr rI[IH3bI He ]I3MeHflIorcx), B ro xe

/,Zi

Puc. 2

4r /ft

BpeMg nOIIOxeHI{e JII,IH3bI IIOJLE BJII.IfleT I'I Ha CBeTOCI{IIy CI{CTeMLI' a I'IMeHHO: yAaJIeHI'Ie [I'IH3bI
[oJIfi or flrlocKocrI,I l-tso6paxeuua no3Borrfier yBeltu'uvtrb orHocltrerlLHoe orBepcrlle cucreMbl
lpr.r 3a[aHHoM AonycKe na a6eppaquu, Pasyrreercr, HeJIb3, curlbHo orogBurarb rIrIH3y rIoJIfl
or nJrocKocrlr r,r3o6paxeH[s so [e6exaul{e BLIHber[poBaHIrE uytrKa, orpaxeHHoro or uraBHoro
3epKZIna; MO)I(HO Cqr,lTarb, qro MaKCLIManbHOe paCCTOfiH[e [I,rH3br rloJlfl Or ITIOCKOCTI{ I{3O-
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-19'1,448
-34s,81s
-7 38,7 46

-313,486
-396,0
-602,182

22s

Ta6nuqa I

20,0
0,0

15
252,866

-l l t,0
120
10,0

1,0

1,6126(TK16)
1,0
1,6126(TK16)
1,0

-1,0
1,0
1,6126 (TK16)
1,0

-197,336

-250,664
- 1301,06

-642,356
-396,0
-640,0

:',0

T a6 tuua 2

20,0
0,0

20,0
I 52,945

- 1 10,0
80,0
30,0

1,0

1,7424 (CTKg)
1,0
1,7424 (CTKg)
1,0

- 1,0
1,0
1,7424 (CTK9)
1,0

D= 180 MMi f:= 26O 17.rui s' = 0,,4 = l:1,45;
yron nonq 2@= 16o (none nnocxoe).

D = 180 M.Mt f' = 226 MMi s' = 22 MIy.,
A= ltl,25 yronronfl 2<^s= 16" (none nnocxoe).

6paxeHr.ra i'cocraslner 8-lwo oT 3KBuBaJIeHTHoro $orycuoro paccroflHlI{ crrcreMbr.
Taruu o6paaorvr, MoxHo rlprr 3a[aHHoM AonycKe Ha a6eppauuv tu6o paccqr{rarb cl,IcreMy
C MI,IHI'IMAJIbHbIM XPOMATI,I3MOM YBCIIEI{EHI{,fl, NO3BOIISI()UIYrc PA6OTATb B IXI,IPOKOfr O6NACTI,I

c[eKTpa, n[6o paccqHTaTb 6olee cBeTocHlbHyro c]rcTeMy, Ho r{Merouyrc 3aMeTHbrfr xpoMa-
rrr3M yBer[rqeHuf, BIIpoqeM, Arrfl MHonrx pa6or (0ororpa0]rpoBaHr,re B MoHoxpoMarr.rqe-
cKI.Ix lyqax, KaMepbr cleKTporpaooB) xpoMaTr.r3M yBelrr{qelHvtr He fBrrffeTcE IloMexofi.
flplraegerrr npr{Mepbr cLIcreM o6oux rI{IIoB, flapaverprr cr{creMbr N0 1 gaur,r B ra6n. 1. Cucre-
Ma r,IMe e r MuHr,rMaJI bHbrfi xpo Ma rH3 M yBellr{qeHrr-8.

3gecr r-pa4,rycbr KplrBr,r3ubr rloBepxHocrefi cucreMbr (Bce noBepxuocrl,I c$epuvecrcue) ,

d - paccronurlr MexAy Bepurt.tuaMu rloBepxHocrefi, ft - rIoKa3areJII4 nperloMrleHl,Ifl, D -
MaMerp orBepcrr,rf,, / - 6orcycnoe paccroflHr.re, sr - 3aLHVit orpe3oK (paccronur.re or no-
cJreguei floBepxnocrr{ crrcreMbr Ao Sorarruofi noaepxuocrr,r) , ,4 - orHocI{TerIbHoe
oTBepcrr.re. Xaparrepuofi oco6eHHocrbro ctrcreMbr ffBJlflercrr ro, qro $orcarruar [oBepxHocrb
coBMerrleHa c nocIeAHefi (nnocrcoH) [oBepxHocTbro Jrr,rH3br IIoJr.fi r{ flB[rflerctr npI,IxllMHr,rM

crercrroM npr.r $ororpasr.rpooanru Ha +orofirreHKy. IIpu ucrrorrb3oBaHurr cBerorrpneMHHKa
c 3au-u,rrHbrM trrrocKo[api]nflerrbHbrM creKrroM (nanpr,rruep, 3OII) nrusa Ilorlfl Moxer 6r'rrr na-
KIreeHa Ha Hero, c TeM qTo6br o6qafl roJIIrIlrHa cKneeHHOft JI[H3br paBHflnacb pacqeTHofr,

r.e. 10 rurvr, (IIpu groM flpeEfioJraraercE, qro 3arr{r,IrHoe creKrlo r,r3roToBrIeHo u3 cr€Krla Map:
KI,I TKl6.)

, Cucreua paccqr,rraHa p:l.fr. r.ilavMofr o6nacrr.I cneKrpa; pa3Mepbr [ffrHa HalrMeub[Iero
pacceflH:,1rtr He [peBbrrxarcT 0,02 MM Ha ocr{ r,r oKorro 0,03 rnfiur I1o floIIrc. Xpol,rautsrvr yBeJII,Iqe-

Hr,rrr B o6rlacrll tr486-656 HM paBeH 0,03 rvfivr Ha Kparc nonfi. AlleprypHa, Al,IaoparMa Haxo-

Ar{rcrr B rleHrpe Kpr{Br,r3Hbr fiepBofi IroBepxHocrr,r 17 cIly)KLlT BxOAHr,rM 3paqKOM. He[OCrar-
KoM Cr.rCTeMbr flBrlflerc.fi 6onrutaq [Iru]P.a H rloloxeHHe $orcalr,rrofi [oBepxHocrl4 Ha fioneBofr
Jrr4H3e, qro [pellflTcrByer np}rMeHeHr{rc TBepAorerrbHr,H cBeTOnp[eMHr4KOB (I3C-rtaarpraq) .

flpuaegevr npr,rrurep cucreMbr rr co 3Haqr.rrerrbrrbrM 3aAHr4M orpe3KoM s', rl 6oree KoMnaKTHoi;
He[ocTaTKoM ee flBrfleTcq xpoMaTr.r3M yBeruqellus., no3roMy ee [pr,IMeHeHue orpaHuqeHo
(ra6n.2) .

.Il,raarvrerp rrflrHa paccefrHt4tr Ha ocw 0,O2 MM; rro noJrro oKorlo 0,055 nrv, Xpovarusv
yBerlrrqeHr4E Ha Kparo tlorrr EIfl ).486-656 HM He llpeBbrtxaer 0,19 rurvr. Arraua cucreMbr
npu6nnslrrerbHo Ha 100 unr MeHr,[re, Hexelrr.r nepaofr (ra6r, 1). Bropruuoe3epKano Moxer
6urr aarpenJleHo Ha Bropoi [r,rH3e, qro no3Borr-Eer ug6aeurbcfl or pacrrxex. A6eppaquu
o6e[x cucreM cra6o 3an,ucfrr oT ]., qro [o3Borlffer nprIMeHfiTb I,rx B ur]rpoKori o6lacru
c[eKrpa - or nH$paKpacHofi go yrrrpa$uoneroBofi. flpurureneure 6olee raxeroro creKra,
KaK clreAyer r,r3 puc. 2, uoenorr,trro 6br yBenuqr,rrb cBerocr{ny flpu coxpaHeHur{ KaqecrBa
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KoppeKur,r[ a6eppaqui. Ognarco, K coxarrerurr], cyulecrByrollr{e creKJra (cnepxrrxenrre
KpoHbI lI Tflxerlbre Qlrrnru) o6nagamr 6onr[uu [oilrorrleHr{eM cBera r.r I,Ix [pr{MeHeHr,re
HepaulroHarl bHo rrplr guaqllrel ruofi Torr ue creKrla.

3avreruu, I{To B cucreMe, flapaMerpbr rcoropofi AaHbI B ra6n.2, MoxHo 3aMeHI,ITb creKrlo
CTK9 cr,rnrerl,tqecKl{M can$upou, rrro rIo3BoJIr{r pa6orarr u r ynrrpa$r4orreroBofi o6nacrr
cIIeKTpa,

Anrop rpr43HarerreH B.I4. Ilporury u B.M. Moxxepuxy 3a qeHHbre 3aMeqaHr.rfl.
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XPOHI,IKA

B 1988 r. B o6cepBaropr{r [poBoalzrlucb coBeulaur,rfl, ceMr,rHapbr, KoH$epeHuHH pa3rrr.rqHo-

ro Macrura6a.
B aupete 3Eecb rlpoxoElrrl ceMr.rHap ceKuI,I[ "CorHrIe" (urxora ua6lrcgarerefr). B reue-

Hr,re HeAeJIr{ yqacrHuKl,r ceMl.rHapa 3HaKoMr{JrI{cb c HoBbrMu MeroAaMH u npx6oparrru Ntfl rrc-

cnegosaHufi Sn:uuecroft np[potrbr Conxua. B vrae npoaeEeHo coBerrlauue pa6ovefi rpylrrbr
"ArrlrBHoe ColHqe". B urcre, c 15 no 25,pa5orata nepBa.fl Bcecorcguas ruKoJra ua6nroEa-
rcneit w noBUoB KoMer, opraHr,r3oBaHuar BcecorcgHbrM acrpoHoMo-reoEe3urrecKEM o6rue-
crBoM, Knescrt,tNr yHr,rBepcr{reror.a u Kpuucxofi acrpoSuguqecrcofi o6cepaaropuefi. B naqane
orcrx6pa cocroflJl'r.tcb XX ron$epeuqua "PaguoQuauuecrcue HccJre[oBauus Coraequoft c[c-
TeMbr" I{ 3aceEaH}Ie Hayuuoro coBera AH CCCP tro [po6rreMe "Pa4uoacrpoHoMr,Ifl". Bo sro-
pofi nononrue orcrr6pa [poBeEeH ceM]ruap no Sraurce conuequofi [rra3Mbr. B gexa6pe co-
crorrlocb coBeulaur.re pa6ouefi rpyrrnbr [Telecro urr".

Corpygnrrcu o6cepaaropuu npunu$anu fracrr,re a pa6ore MHor,rx Hayqubrx coeeulaHxfi,
xoH$epeuqrfr: coreqauuR .,"Conper"re,fHoe cocroflHre u npo6reMbr pa3Br.rrlrfl s CCCP xrac-
cr{qecKrrx Hanpaueuufi acrQuoulrn" (flynrcoao); III llnenyvra UC BAIO n rouQepeuqur,
rIocBEIIIeHHoft l00-netraro HixeropogcKoro KpyxKa nrc6urerefi $rsuru rr acrpoHoMr.rlr
(Ioparcnfi); coBeulaulla s Kuese tro [poro3Be3AubrM A,[cKaM ra 6uuorxpuuM [croqnrdKaM;
coBeulaHllfl IIo Ha3eMHbrrra ua6rrcgenuavr Mapca u ero crlyrur,rKoB rro flporpaMMe "Oo6oc"
(Ilynxoro); rouQepenufiff, "fifiuavrt4Ka Marrbrx ruraHer, KoMer u clyrHr,rKoB" (Bororga);
XIII peruoHarbuoro KoHcyJrbrarr,rBHoro coBerrlaHr.rfl KAnf uo $nauxe Conuqa, npoxopB-
rrrero B Ogecce; coBeulaHr.Iff tro Mofe[[poBaHr.rrc ,rgep aKr}rBubrx rarraKrr.rK (Arnra-Ara);
COBeUIaHI{f, yIIaCTHIKOB MHOTOCTOpoHHeTO COTpyAHIIT€CTBa COII,IiUII{CTI,Iq9CKLIX CTpaH IIO

npo6nerrae "Or,r3[Ka r,r gBoJrnu]rff 3Be3g" (Cysgam) r{ Apyr}rx coseqaHui rro Ha)rqubrM
I,I HAYIIHGOPTAHI,I3AIII,IOHHbIM BOIIPOCAM.

Corpygunru o6cepnaropzr.r Bbre3xaJrr,r 3a rpanrruy Ntfl yvracrufl B Mex[yHapoAnbrx co-
BelqaHllffx, tcouSeperqrffx, cLIMlo3[IyMax, EIfl BblrrorrHeHr{fl coBMecrHbrx pa6or u r.g.

B uapre A.B. Bpyuc 6rut ronaaH4npoBaH B Illaefiqapr,rro u Opauqrrc Arrff couacoBaur,r,
Eeranefi gK c[epr,rMeur a l40l,lP lro flpo rpaMMe "Oo 60 c".

H.B. CrerueuKo B KoHrIe rraapra 6rur B fIP Ha coBeulaHr{r,r rro Borpocy co3AaHr,rrr o6rery-
HeHHoft o6cepuaroprul colluilfl r,rcrr,rqecKr,tx crpau.

A,f. Kocos[qeB B rerreHue rlofiyroEa (rraapr-cenra6pr) Haxo[[rrcfl a AHmlru, rge
r I,Iucruryre Keu6pngxcxoro yHr,rBepcr,rrera fipoBoAr.{[ reoperr{qecK}re llccJregoBaHr,rfl
s o 6llacrr,r retuo ceft cuolorr,Ir.

M.E. Orupr B alpere Bbre3xarla s ilexocflosaKr{ro ArIfl flpogonxeH]rfl coBMecrHofi pa6oru
[o u3yrreHurc coJlHeqHbrx B crrbrlueK.

B aupene-uae H.C. {ynaena BeJra B llexocnosaruu coBMecruyro pa6ory tro r.r3yqeH[ro
Ap-eaesg.

B reqeHue Mecrqa (anpenr-uafi) A.I. Illep6axoa Haxogr.urcfl n Ounnangur, a o6cepaa-
ropru.l XerrclrHKcKoro yHr.rBepcr,rrera, npogorrxafl coBMecrubre r,rccle[oBauux Be-sneag.

B rr,rae A.A. Creuausu yqacrBoBiur r pa6ore MexAyHaporHoro coBerr{aHrx "florpauuqHbre
o6r,ercrrr a acrpoQttsltrce r,t Qltsrxe uacrul1", Koropoe [poxoElllro sIllrutuil.

I,Lf. Mouceeg u H.C. Hecrepon B KoHue vas s OururxnAr,ru yqacrBoBirrrr{ B pa6ore $uncxo-
co BeT cKo ro clrMno 3r{yMa IIo paAr{oacTpo Ho Mr.ru.

B urcHe E.II. IlagreuKo Bbre3xarla s [Ionrury, rAe npoEorrxafla coBMecrnyro pa6ory uo

Qoro rvrerprul flepeMeHHbx 3Be3[,
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il,flfl, Ilerpon B r,rrcHe 6rrn s Eorrapuu Ha coBerrlaHur,r [o pe3ynbraraM r,rccJregoBanrfi la-
IIAKTI,IKI{.

B csxgu c ouepeguofi ceccuefi leueparruofr Accau6reu MAC B CIIIA npoaogrrrr.rcb co-

nyrcrByloulle orofi ceccwu cI{MrIo3I{yM},r r.I KorIJIoKBr.IyMbr, a pa6ore Koropbrx yqacrBoBzlnfi

corpyAHr.rKlr o6cepBaropr.ru. B r.rrcne IO.C. E$uuoB yqacrBoBitfl a pa6ore cuunoauylraN0 135

"MexareagHa.fi [burb". H,C. Casauos 6rn AeJreraroM feuepanruoft Accau6reu. H,B. Cre-
ueuKo flpr,rHtrn ] {acrr{e r pa6ore KoJIrIoKBr,ryMa N0 l12 "Caerosbre r,I paAlrofloMexu u 3a-

rpfi3HeHue KocMoca". P.E. lepur6epr, B.II. lpuul.ru, H.H. CrenaHqu u H.I4. Iilaxoscxaa
6ruu yvacrul,rKaMfi l04ro KonnoKBr,IyMa "CorHe,IHl,Ie I,t 38e3AHbre Bcubr[IKr,t". B.H. lIpoHr.rrc

6ru s CIilA Ha MexAyHapo[HoM cHMro3HyMe "ArrusHrre ngpa ralarcrllr".
flo nprarraruenuro BenrepcKoro acrpoHoMuqecKoro o6ulecrBa B.M. Moxxepuu n ceHrn6pe

Bbre3xiu a Beurpuro Arfl yqacrllfl r MexgyHapoguofr rcou$epeHur,rr ro acrpoQororpaQrau.
A.B, CrenaHon a cenrxope yqacrBoBar so 2-tvt 3ace!:a[uu MexAyHapoAnori paooveft rpyn-

flr,r "Hrnrflyrr,cHbre Bc[brulrr" (CItlA) .

B ceHrx6pe C.l,l. lonauoK trc [pr{uaueHr,rrc Eenrpagcxoro HHcrr,rryra acrpouorrruu 6rur
s lOrocrasfiu EJrfl qreHl,Ifl nercurfr.

II.fI. flerpon a orcra6pe-uoa6pe nr,resxar g (Dunrsn!,lrrc [fifl o6cyxgeuru coBMecrHbrx
pa6or ra n lllaequrc, rpe f{acrBoBaa n pa6ore xon$epenquu "O6pasouaHlle 3Be3A H KocMo-
roHLI.E",

B uox6pe flocJre [orryroparopqHoro npe6rrnauux na Ky6e Bo3Bparulrcfl I0.<D, l0poacrufi.
B.II. MananyilreuKo r.r H.C. tlyeaeaa e gexa6pe yqacrBoBirJrr{ e MexuyHapoAHoM coBeula-

Hr,ru rro acrpocelicrrrororl,tlt, Koropoe flpoxoAuJlo n Ancrpur.r.
C.I4. lonaqorc e gera6pe Bbre3xarr s Eruner B cocraBe uayuuofr Aerreraulru,
14.8. l4nrnla n 4era6pe roexaJr wa 2 wecil\a a (Duruau4uro AIfl BbrnoJrueuuq cosMecrHofi

pa6orrr. E.A. E$auon u I0.B. Kaunus a gerca6pe Bbre3xiul[ B f,UP gra o6cyxgeH[fi coB-
Me crH brx rlpo eK ro B a uearvo c$ epHbrx r.{ ccn eAo sauuia.

Karc u s flpeAbrAyrque roAbr, B o6cepBaropu]r B 3roM rogy no6r,rnan[ MHorr,re aapy6exurre
yrleHbre I,r cleqprzlJlrrcrbr ArIff o3HaKoMIeHua c o60pygoBaHueM, rerularurofi rccregoeauufr,
r,rx pe3ynbraTaMu, DItfl Ha6nm[eHl,Ifi Ha 6orrunrx rerlecKoflax, BbrrIoJIHeHHfl I.r o6cyxAeH].Ifl
coBMecrHbrx pa6or, craxr{poBKr,L

B xosue qHBapff c KparKoBpeMeHHbrM BIr3LIroM [prle3x,lJla O, Mulnre (Opanqus) s cns-
3rr c [oAroroarcofr npoerra l4o14P. B rr,rapre Arrfl o3HaKoMJreHr{fi c oocepBaropr.refr no6rrsan
K. Br.rfie, a Xya rI.T. (o6a ras <Dpauuur.r) flpr{e3xan grx o6cyxgeulrfi pe3ynbraroe ua6rm4e-
uuit ua "AcrpoHe". B llapre, ceara6pe u orra6pe gla o6cyxgeHr,rfl opraHr,r3al{url coBMecrHbrx
anearrurocQepHbrx r,rccrleAosaHufr Yo-cnercrpoa 3Be3A B o6cepnaropnu 6auu f, Xrann[e-
6paugr, X. Eercep-Pocc, C. (D:ropar, 3. Xeneauora, B. Iileuafix (f.P).B naqa.ne uas JIu Cau
3n, Huu En Yx r.r {o Xau tlonr (KH.[P) euarovunucr c o6cepaaropuefi, o6cyxAarr,r Bo3-
MoxHocrLI corpyAH[qecrsa. B KoHIIe Ma.fi no6rreanfi K.'Iilr.r6acaxu (fluouux), C,Caap
(CIIA) . B urcre rpr{e3xan A.A.-P. Myrrep (l4par). B aarycre Ha rrerr,rpe HeAerru npu6r,uu
II. lapnaaueu r I4. Xasrora (Uexocnooarcr.rx). nea c nolosr.rHofr Mecflrla (ceura6pr-uoa6pr)
craxr{poBarcq BaH IIxsHrr; (KHP). B cenra6pe B. Baftcc (Aacrpux) rocerllrl o6cepearopuro
gnx obcyxgeHr,rff pe3ynbraroB coBMecruofr pa6orrr. B oxra6pe 3gecb HaxoAr4rrcn A. Kyuepa
(Vexocnoeaxun). finn odcyxgenna lepBbrx pe3ynbraroB npoeKra I4OI4P s orra6pe npu-
esxar X. Aenq6ygr.rHrep (<Dpaxur,ra). C rparrcoBpeMeHHbrM Br,r3r,rroM B Haqiue uon6px
6rnr A. MauNeue (<Dpanura). B uoa6pe 6rur rarxe I{.JI. Bxar u X.JL Pa:[au (l4uaun)
r.r 3. I4sarrosa (Bonrapua). B gerca6pe EIrfl rrpoAonxeHlrfl coBMecruoi pa6oru [o u3yqeHulo

consequofi aKrr4BHocrr{ [ppre3xana A. AHranosa (tlexouonarux) . B reqeHlle roAa Ha pa3[I,Iq-

Hbre cpoKr{ 4ua ua6lmgeuufi ua 6orruuax rerrecKolax u o6cyxAeHl.Ifi coBMecrHbIx pa6or
npr.re3xaJlr{ $uncr,ue acrpoHoMbl JI. Banraoa, 3. Balraor, X, Brpraueu, K. KyirruHeu,
C. Jluunalyoro, B. Ift.rupona, M. Iloyrauen, C. Iloxenafiueu,V. TyouuneH, C. Ypno,X). Xyo'
BerIrrH, B reqeuue Bcero roAa Haxo[]Irlcfi ac[HpaHT lls Bolrapuu H. Torvros'

B 1988 r. I0.JI. 3ucxus ycreruo 3ault{rlut KaHAI4AarcKyrc [uccepraql'Im'
Brrruel r,r3 rreqarr,r 78-[ ronr "Llzsecrilit Kpurracrofi acrpoQll3l,Iqecxofi o6cepaaroptm".

B vrae cp,au B flel{arb 81-fi roNr,'s gexa6pe - Hacroqqufi,82-fi ronr.
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B U3AATEJIbCTBE "HAyKA"

BbIIIIJIA H3 NEqATH:

IA3BECTI,I.g
KPbIMCKOfi ACTPOOI,I3HTIECKOfr OECEPBATOPI,II.

Torrr 8l
19,5 yv.-urg.n. 4 p.

B c6opnnxe ouy6lurouaHbr op[rr{HaJrbHble crarb}I, coAepxaqEe pe3ynbrarbl nccre-

Aonanufi conueqnofi aKTIIBHocrr{ r{ paAuor{3nyqeHllt JIoKaJIbHbIx l{croqHI{KoB Ha

Colsqe; cpaBHr{TenbHbrx xapaKrepr{crr{x HoBblx acrepol{AoB, orKpbtrblx B o6cepnatoplltl
3a nocJreAHlre ABa AeCSTUfleTnf,; [epeMeHHocTH MarHI{THOTO nOJL 3Be3AbI-CBepX-

rr{raHTa Iavrrra Jle6egs; cnexTpoB BHeTaJIaKTI{qecKHx paAHoHcroqHI{KoB Ha M}IJIJIHMeT-

poBbrx BonHax; npr,rBeAeHbr oIIucaHHfl HoBbIx o[TI.IqecK[x cHcTeM, SneKTpO[pI{BOAa

raMMa-TeJrecroII4.

Vlg4gaue paccrl[TaHo Ha cIIeqHaJII{CTos r o6IacTH aCTpoHoMuIl H paA[oacTp6-
HOM[IU.


