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HAEJIIOAEHIIfl JIIIHI{fr Hp tr IIe II I 4686
B CIIEI(TPAX BCIIbIIIIEI( SBEBA TI{IIA UV Cet

fI. II. Ilerpor, tI. O. 9yrafinor, A.I. Il{ep6anon

coo6qaetcx o c[er{rpanbEux ua6arogeu[sx c paaperueuveu 0,7-1,0 A u Soroenerrpu;
qecrux sa6nroAeEuffx s crcieMe B scr6rxrsaroq[Ix aBeBA AD Leo, yz CMi, DT Vir, uV Cet.
SapeructpzpoBa,ld rptr Bcrrrrmrtr AD Leo tr rpri Bctrhrrtrxi yZ CMi. B AByx BcrrErrrrrax AD
Leo u gayx Bcllbrmr(ax YZ CMi ra6rrogarocr yBerrlqeur4e qeurpatruoft r,rureucraruocru Hp
sa 10-20 Mr4E Ao MaKctrMyMa S.rrecxa Bclrbrmr(rr. V rpex rra Etrx Bo BpeMfl rrpeABcrrlrmeqEoro
ycnneEltr HU 6lecr sBeBALr Ee ornr,Iqarc.E or 6recra s cuonoftuoM cocrorrEl4lr BBeaAEL B gnyx
scublmfiax o6napymeuo, IloffpneEr4e mtrpoftr,rx (t 15 A, t 10,{) aMr,rccuoEELrx rpnarea Hu,
rrpor4cxoAsrqee [perrMyqecrBegEo a6araau MarcrrMyMa Bcrrlrmlttr. ?uuccuousas nrauu.s He iI
-1,4686 se o6uapyxeua url s cronoftEoM cocrorutrtr aBeBA, Er,r Bo BpeMff Bcrrntrrer(. Cgerauir
BbrBoAEr: 1) no rpeux flpeABctrtrrrtrer ycunrnBaerc.E B ocEoBEoM oMttccvg B Jrunr{rx; 2) rpnrnrr
DMaccle.a HU no npervrx MaftcIlMyMoB BctrLrmen BbrBBaEEr rtrrapx-arf{erroru (n"x,!.}ra -+ 1016 cM-3)
x ABrDI(eErrtrMrr Macc; 3) .racxaAurre pexou6uuaqnr He III, noaurnxaro(ue nctegcrnue
lcilfieurafi. peuTreuoBcnoro llaflyqeullr, Moryr BtrIBrdBarE Jrrrmb oqeEb cna6yro aruucczlo He II
1,4686 so BpeMff MaKcr,rMyMoB BctrEmer(.

THE OBSERVATIONS oF HB AND He II 14686 LINES IN THE SPECTRA oF UV Ceti-
type STARS DURING THE FLARES, by P. p. Petrou, p. F, Chugainou, A. G. Schckerba-
./cou.- Spectroscopic observations with a 0.7-1.0 A resolution and photoelectric B-system
observations of flare stars AD Leo, DT Yir, YZ CMi and UV Cet are repbrted. Three flares
of AD Leo and three flares of YZ CMi were recorded. In two flares of AD Leo anil two fla-
res of YZ CMi the increase of the central intensity of Ho was observed 10-20 minutes before
the flare maxima. In three of them no difference was found in the star brightness during the
preflare increase of Ho and tluring the quietstate. Itwas discovered, that in twoflares wicle
(+ t5 A, t 10 A) eniission wings of Hs appear mainly near the flare maxima. The emis-
.sion line He II 1,4686 was found neithei in the quiet state of stars nor during the flares.

The following conclusions are drawn: 1) preflares hre characterized by a [revailing in-
'crease of the line emission; 2) the emission wings of Ho occur during the flare maxima owing
'to the stark-eftect (n" = l0t4 -+ 101r 

"*-a; and mass 'motions; B) only a very weak He II
1,4686 emission may appear iluring the flare maxima due to the cascade recombinations of
tle III caused by the increase of the X-ray flux.

?Iayueuze Bctrbrrtrex BBeBA rutra uv cet upro6peraer sce 60ree ur*"o. ,ru-
'qelltre B cB.fi3u O OTI(pbITr4eM y nux peHTreHoBcnoro r{BJryqeBwtfr. vr trx aHaJroruu
o coJrr{eqEbrMr[ Bctrbrrunauru [1]. 3ru uccJreAoBaHvttt, c o4nofi cropoubr, Aalor
Bo3Mo?r(Eocrb ryqme . troE.fiTb trpr.rpoAy corHeqHoft ar(Tr/rBHocrrr, & o Apyroft
'cropoELr' oHrr yme o6uapyrruntr cyqecrBerrHbre orJrtrqrr.E BctrbrxuBaroqEx BBeBA
or Connqa 14 rex anegA rrruoB dK-dM, y Koropbrx xporraoc{eprr u Kopoubr cna6o
pasBrrrbr rlrirr[ orcyrcrByrcT. .Tanr,ru o6pa3oM, yAaerc.E BrroBb rrpoBepETb MoAeJrtr
.crpoeHrrfl SBeBA rJraBHofi trocJrefloBaTeJrbHocrr/r uoBAHr/rx cueKTpaJlbEbrx rlrrroB.

llu{opuaqrr.E, Ba?r(Hafl. Atrfr. AnarHocrrrr(u {zauuecnux ycronufi B o6ilacrfix
BOSHEKrIOBelrrr.E BCtrbrIrIeK, coAepE(I(TC.E B OrrTr(qeCKr{X OrreKTpax BoIIbImeK.
Ognano B r{ayqeHr4u arrlx crrexrpoB cytrIecrByer etr{e HeMaJro npo6rerrr. Ilony-
Elelrrrbre Aaulrbre rretroJrrrbr r4 uporlrBopeqrrBlr. Tax, n Ierreurre. MHofrIx rer 6buro



rIBBecTIro, qro Bo BpeMfl Bcrrbrrtrex BBeBA Tr{na UV Cet rII4pI4HbI BMIicctroHHbIx

nmnufr. cepun Banrlrepa Buarrr{TeJrr,Ho yBeruqr4Balorcfl. Buepnrte oro 6u;ro
yoTaEoBJreHo ,{nroelt u Xtrolracosou [2] I4 BareM troArBepx{Aeuo p.flAoM aBropoB
t3-71. Oguano Illnr,r6eprep u gp. [8,91, rcnontsy.q anraparypy c 6o;ree nr,rco-

Kr4M crrexrpaJrbrrr,rM paapemeuueM, qeM n [2-71, ne o6uapyxrl4Jll{ }Il4fiar{oro
pacruupeHrs ,nu:uufr. Ho u Hp Bo BcIIbIItrHax AD Leo trYZ CMi. Tosuble AaHHhIe
o noETypax 6anr,lreponcxux nuuzfi oseur, Ba?r{H},I troloMy, sro oHu Aalor Bo3-

Molr{HooTb AeJrafb Bar(JrloqeHpr.E o trJrorEocr.sx r4 ABrrx{eHl{.trx n rofi qaclI{ arMo-
c$epu aBeBAr,r, ua xotopofi BbrxoAr{T orrrusecnoe r4aJryqeHrre Bcnrtmxlr BBeBALI

ruua UV Cet.
Oltuccuonsafl ;l'il:gntr He II I46BG ro)fie rBJr.rrercfl oqeHb BalI{HbIM 14}IAITI(aro-

pOu {UauueCHUx ycnoenfi Bo Bcnblmnax, TaI( fial( AJIfl ee noa6ynrqeuu.a ueo6-
xoAr{Mo tro.flBJreHr4e I(BarrToB IIru qacrur{ Bblcor(r4x aueprufi. Bo BcrIbIrtrHax

BBeBAbr UV Cet orJa BrrepBbre ua6rro4a.nacb ro)r{e,{xoeu u Xr,roltaconolr [2],
a BareM 6rrna otl,reseua lepm6eploM u 9yrafiuonum [4]. O4Haxo, KaH yl(aBalro

B [3, 4], ,nv:ar.fr" He II ]"4686 rpucyrcrBoBaJla Ha ctrenrpolpaMMax Jlr{mb ogIlofi
uB qerr,rpex BctrErrtren BBeBA Tr4tra UV Cet, rla6nrogenu.rl r(oTopbrx npoBoAuJlr{cb
B AarrEofi cuel(rpaJlrrofi o6;ractn c ognofr u rofr 21(e aluaparypofi. Itpotvte rol-o'
Itynrerr,, a ral(Ete Eonu r Mo{{ett 170-721, EoJIyIIuBmue cuenrporpaMMhl
Hec11oJrb6ux BctrBrrtren BBeBA Tzrra UV Cet B roft o6,lracrr{, B xotopoft HaxoAurc.rl
tuHilfr. He II 14686, He orMerralor ee rIo.flBJreHI{.s.

Cnenrpanr,uoe paapeueHtre trprrMerrtrBruefr.crr Ao rrocJreAHero BpeMeIII{ atrtrapa-
ryprr 6rrno gosoiliuo ErdBr{r{M, or(oJro 10 A. Iloerouy neo6xoArrMo troJlyqeHlde

rourypor 6a.nr,lteporcxrax tunraft I4 laHreHcl4BuOcrefi raHLIx tuHnrt., ran Ife II
)',4686, c cyqecrBenEo JIyqmtrM paspemeul,reu. C erofi I{e.ltEIo MbI nPoBeJIIa lrelpe-
pbrBHr,re cner(TpaJrr,Hrre ua6.rrrogeurr.fl BotrblxrllalotrIllx anea4 AD Leo, DT Vir,
YZ CMi, UV Cet c pa3pertreHpreM or(oJro 7 A s o6uacru, coAepl1aulefi nuHuu
HB u He II 1,4686. O4uonpeueuHo rrpoBoAnrrlrcb Soroauenrpl{qecxlre ua6.nloge-
Hr,{f Tex }fie 3Be3A.

1. IIa6nroAeHr{rI

@oroareHrprrqecfirae Ha6rrIoAeHu.fl cocro.sJII4 n ueupepr,lnuofi perl4crparll{r,
6necxa BcrrblxrlBalotrItrx BBeBA, nporrBBoAIIBmefrcfl ua {otolrerpe c {unn,tpolr 1i,
ycrarroBJrel{HoM Ha 64-cu uenucroBoM reJrecnotre AgT-4. Sauracn {ototora upo-
rrBBoAr{Jracb Ha caMonacqe 3[III-1. Ha6rro4enrafl BBeBA cpaBHeHI{fI He rlpol{aBo-
ArrJrr{cb. Mouentrr Hasala r{ KoHIIa ua6,nrol{eurafi upuneAeHH s ra6il. 1.

fIo nonyueurrr,rM Barrrrc.rru orrpeAefitrfiucb $ororr.rerpr.rvecrl4e xapar(Teplacrlll{r4

Bcnbrrtren fi:(I 1- Io)llo u P : 
S 

,r tO dt, rge It, Io - rloror(I4 or BBeBAT,I

Bo BpeM.fI Bcnr,ImKI{ ll s cuoxofirroM cocro.rrHrlr4 coorBercrBeHHo. Orrlocllterr,gr,re
cpeArrer(BaApar[qHr,re omr.r6xu o otrpeAeJle]F^v.a I o cocraBJr.sJrl4 -]-0,01 Rns AD
Leo, :F0,015 4;rn DT Vir, -F0,035 AnsYZ CMi u -F0,1 AraUV Cet' Cseronr,te
npr{Br;re BCIlbrmeH rroKaaaHr,I Ha ptrc. 1-2. Morrre}ITbl MaKCI4MyM0B, SHaqennn i1

B MaRcEMyMe, BeJluqtrurr P r{ [oJrI{bIe aueprl4rr BcIrbIIrreK E ga:u:'; s ta6r. 2.
$nepruu E nafi4enrr [o BelrarrrrHav P u aHaqeHI{.EM MotrIHocrr{ r4BJryqeHLLfl r(r.E

xam4oft ua ua6rroAaBmrrxc.rl HaMn aBeBA, rrpLIBeAeHHbIM B ta6n. 16 n [13].

16.11 B0 r.
01.12 80 r.
29-30.01 81 r.
28.02-01.03 81 r.

2-3. 03 81 r .

YZ CMi
UV Cet
YZ CMi
AD Leo
AD Leo
YZ CMi
AD Leo

AD Leo
DT Vir
AD Leo
DT Vir
AD Leo
DT Vir
AD Leo
DT Vir

tlbttY23h27^
23 3r-02 04
t8 t8-21 52
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20 3S-22 54
18 23-20 35
20 44-22 55

lt

zf z6mz4hoo* ll:t . os-o r .04 Bl r.
16 55-19 4r ll

t7 18-01 27 1126.04 Bl r.
17 22-tB 25 ll

20 14 -02 10 llZg.OS Sr r.
t7 00-21, 11 ll

21 16-02 oz llst.os st ..
tl
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Ta6rr{qa 2

SBoBIa [ara,
1981 r. ur-a*

00h59T2
2L 09,4
20 04,7
01. 15,2
19 38,8
20 42,0

iI *ax P, MUH ,8, Dpr

AD Leo
AD Leo
AD Leo
YZ CMi
YZ CMi
YZ CMi

03.03
31.03
3r .05
30. 01
2.03
2.03

0,22
0, 19
0,78
0 ,66
0,23
0,90

0,27
0,51
6,86
0,54
0,2
2,67

1 ,0 ' lgar
2 ,5 . lger
3 ,4.70a2
7,5.1940
2, 8 , 16ao

3,7 . 1031

Mr,r ue [prrBoArrM cBeroBblx nprrBbrx u {oroMerprrqecnr{x xapar(reprrcrr{K
AByx BctrbIIneK UV Cet, aaperncrprrpoBaHurrx 01.{2.80 r. 9ru Bcnbrtrrxr4 6brJrtr
HetrpoAoJrlnI{TeJIbHbIMr{ (1-3 uuu), r.r Ha Haml{x Banuc.sx oHI{ Jrr4rrrb HeMEorO
ripenrrmarra {uroHryaqur,r {ororoxa. I(polre roro, BcJreAcrsue cra6ocrra 6necxa
UV Cet paapemerrl4e tro BpeMeHrr Hamrax clexrpaJrbur,rx na6nrogeHrrft oHaaarocb
cJrurrlHoM I{rrBKrrM (onono 30 urau) nJrfl B},r.EBJreHr{.8 r.r3MerreHr.rfi B cner(Tpe, Bbr-
SBarrEbrx yI(aSarrHbrMlr BcrrbrtrrHaMrr.

Cuexrpanrurre Ha6rroAeur4.s trpoBoAr4Jrr,rcr, Ha 2,6-v. pe$nerrope STIII
c troMotr{bro aJleKrpoHorpa$rauecnoro npeo6paBoBareJrfl rrBo6pa}r{eHrr.rr AIWI-I
[14]CI ycraHoBrreHuoro ua 4n{paxqrdonrroM cnexrporpa{e CIISM [15] s {onyce
Haclruta. .(na perracrpaqrrr4 gJrerTpoHr{oro uso6paxreHr4.s r{crroJrbaoBaJracb MeJr-
r(oBepErrcrar flAepHa.fl aMyJrbcr{.rr <ruu Pl, uaroroBJreHHafl B focH7ltr4Xurra$o-
rorrpoenre n .na6oparopraa M. P. ITTuo.rrrcHoro. CnexrporpaMMbr 6run nony-
qeubr c gucnepcuefi 40,4 Alwl.r s o6racru HB v. 42 A/rrrrra B o6.nactra ),4686 A.
Cuextpanruoe paapellenl,re oupeAeJrflJrocE, urrapuuoft rxognoft trtreJrrr cner(Tpo-
rpa$a (1",5) u cocraBJr.EJro oxouo 1 A. Braur,erraponanr{e B HaMepe cnexrporpa{a
(ll-2) orpaarmr{Baro AJrrmy ciler(rp^a Ha trJreH(e Ao *20 w, perrlqrprrpoBaJracb
o6uactr AJruH BoJrH 4300-5100 A. Cuexrprr, r(an npaBuJro, He pacurrp.rrJrrrcr,.
flocne raxgorZ ancrloBrrl{r{rr raao6parxeurae aBeBAbr cMerqaJrocr, BAoJrb rqeJrr{ cnex-
rporpa{a Ha ABa AuaMerpa raao6paxreru.fl, r{, rar(trM o6pason, Ha oAHofi trJreHr(e
iloryqailocr trpu cpeAHeM HarrecrBe uao6pameuz.s lle 6olee 10 cuenrporparvrM,
trocnoJrrxy Bxo4rroe oxrro AilII-t rrMeer cpaBnrrreJrbuo MaJryro rulprrny -2,5 uu rrorreper Arilcnepcrrrr. Cuena rlJreHr(rr BaHtrMaJra ne 6ouee I ulru, TaK sro
ua6nlo4enufl rrpoAoJI)r{aJIr{cb rroqrrr HerrpephrBHo. flpo4onrxr4TeJrbHocrb aHcrro-
Bur\vr. cocraBJr.sJra o6rrsuo 5 uzn l.ns AD Leo u 10 urau p,ts YZ CMi. Ilpra
r(aqecTBe raao6pa?ItenraR 3" Aocrr4raJracb rrJrorHocrb IIoqepHeHr4fl aMyJrbcrrr4
0,1-0,3 D s o6nacrr EeupepbrBuoro cner(rpa.

SasucuNrocrb Me)fiAy rlJlornocrbro noqeprreurr.fi agepuofi aMyJrbcrrrr <rrau P>
u r{rrrerrcr{BHocrr,ro [aAarcqero rla {ororaro4 aII7I-1 cBera crporo ruuefiua
B ArratraSorre or 0 go 1,2 D,t. e. xapar(Teprrcrrnqecra.E rtpr4Ba.rr He r{Meer o6racru
rreAoAepE{eH, troaToMy Aa}r{e Ha Hepactrrr4peHrrbrx ctreKTporpaMMax npu HarrecrBe
uao6parxeuzx 3" (:0,1 mrrt na nneune) r4 rrJrorrrocrn 0,2 D roqnocrJcuexrpo$o-
ToMerprrrr cocraBJrfler -13%. B o6nacru aMr4ccrrorrubrx ,rrtr:aufr, rosuocrb coor-
BETCTBEHHO BI,IItrE.

B reqeuue gnyx Hovefi 29.05 v 31.05.81 r. ctrenrpbr AD Leou YZ CMi 6unu
troryqegbr s o6racrr Hp u He II 1,4686 co crexrporpa{olr CIISM c rroMotr{bro
BJrer(rpoEHo-onrllqec(ofi MoHrrrpoBKrr caM-l. Monrraponxa paapa6oraHa U r{3-
roroBJreHa s I{AO rI cocror4r r4B oAnor(acxaAuoro gJrexrponr{o-orrrrrqecroro [pe-
o6paaooatenr c MyJIr,rrrtr{eJroqnbIM {oroxarogou, aJrer(rpocrarrasecHofi So*y-
crtpoaxofr r4 BoJrol(Hr4crofi ourrzxofi ua nxo4e r4 BbrxoAe upra6opa. ,(na nocrpoe-
urr uao6pa?fiegu.E crrenrpa ua {oromatoAe SOfI n coexrporpa$e CIISM cJryH{ur
JruHBoBa.E r(aMepa or ctrefirporpa{a cII-50. (DororpaszpoBarrr4e creKrpoB ocy-
tr{ecTBJr.fIJIoct, r(oHTaKTHrrlt cuoco6oM - rrpr{}r{r4MoM aCTpoHoMr{qecHoft nJreHHrI
A-600 v x nororonuo-orrrraqecxofi mafi6e anpaua 3ofl .{.rra atoro 6rrua paapa-
6oraua clreql{aJlbuan Haccera c MexaHr{BMoM trpr{rfir{Ma rr [epeMorxr,r [JIeHHrr.
CnerrporpaMMr,r rorryseubl c Arrc^[epcr,refi 60 A/rirnr. Iloryurrapuua rrrrcrpyMerlraJrb-
Horo fior{rypa cocraBJrnta 0,7 A ra orpegeJr.sJracb paspemamqeft cuoio6rocrbro
aMyJrbclru 4-600. Bpeltr Dxctroar{rllrr4 ctrexrpoB BBeBAr,r s cloxofisoM cocro.sHr4u
T1 BO BCI]bIIXHE COCTABJIflIO 7 ruN]f,.
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flotyuennue ctre6rporpaMMbI IIBMep.EJIrcb Ha uurpotfotouerpax <Joyce
Loeblet-u Gt-2 n (reperenennbre B mnaJry rrureuclrBHocle{) _Qrrnu uctroJlbBoBaEbr

lJrfl rrocrpoenr,rr xontypon HB rI Iror{cr(oB il]fl]ts,tr)1r He II 
^4686-flpr,r UnOrO(parHoM spgtroHllpoBarlftz cuentpoB 

. 
Ha oAIIy u ry 1fie trJIeHKy

CyrtruipnOe BpeM.f, AI(CIIOBI{IIutr COCTaBJIflJIO 6o.ree I u, u I{_3-Aa HeAOCTaTOIIEO

nirconofr cta6r.rrrnocrtr ycxop.sroqer'o Harrp.fl)r(eurrfl Ailfi-L na6lro4a.rrocr
IreftOropoe CMeqeHIIe raao6paxreuzft clextpor orHocIIreJIbHo Apyr Apyla BAoJIb

Arlctrepcr4l,I, uoaToMy o[peAeJIeIIue AJIIIH BoJIII IpoIISBOAUJIOCb Ha ocHoBe

uaftnennux HaMu Ar{ctrepcuounoft xpranoft u o[opubrx JII[IrEft lrorJloqeuuff
,- 

"rr*rpu". 
Ouu6xu gnq oguofi cirerrpo"paMMrr He trpeBbrmaJrrr -10,5 A.

Tanutr o6paaou, trplr colocTaBJIeHIrIr peayJIbTaToB' [oryqeHHbrx rro pa8lrbrM

ctrefiTpofpaMMaM, OTrrocr{TeJrbrrbre 0ABITII{ IIO AJIUHe BOJIHbI, CBffSaEIIbIe C OmA6-

aaMr4, MOfJrr( Aocrr4farb tl A.
couocrauleHr{e peByJIbTaToB.tro oTAeJIbHbrM cuer(TporpaMMaM, oTlrocflqlrMcfi

n cnoxofisoMy cocro.flHulo BBeBI, Iror(a3aJro, qro B rrtHTepBaJrbl, aorAa trpolrcxoAtr-
!1fr. Bctrbrm1r/r, opeAr{eKBagparuqubre omra6xu orrpeAeJreur4fi ornocrrreJrbrrbrx

uureu-crrBrrocreft ni xourranyyu6 6stu crIeAyIoq,I,IMI4: -AJIfl YZ CMi 30.01 81 r.
*6,5d/o u 02.03 8t r. -+-6,8%, AD Leo 03.03 u 31.03 8t t. *2,5o/s z 31.05 8t r.
*5o/o.' V aoea4 tr,ruon dM u dMe otrpeAeJIeIII4e ypoBHfl HetrpepblBHolo c11el(Tpa B ou-
Tuqeq11ofi, oco6euno cnueft r,r y.nrrpa{uoJleToBofi'_ o6nactlr ctrerTpa, HaH UBBeCT-

Ho, flBJrfieTcfl'trorITl,r Hepa3pemr,IMoft aagaueft. Oguaxo BMecTo ErITeIrcuBEocTu

EerrpepblBrroro c[el(Tpa Mo?I{Ho ucloJlbSoBaTb ycpeAHeIIHbIe B mupoxux
(-100-1000 A) uurepBaJrax r{HreHcrrBHocrrr, tror(aablBalolqlre AoBoJrbHo trJIaB-

urrfi xOR c AJII,IHofi BorIHbI u npeAcraBJlseMple trJlaunoBoltoft_-Synrqlreft trpII oAHoM

BEaqeuurrt reMtrepaTyprr I. IIpr locrpoeiuu HoHrypoB Hp I{ troucxax Jrr{HEu

He II ?14886 Mbr HaxoAr{Jru uo Harnr{M crreKrporpaMMaM ycpeAHeHHbre lrrrreEcuB-
EocTpr Arfl yqaCTKoB crrer(rpoB mapr4Hofi 150 A, trplrJreraloqrre K aTaM JIuEu.flM

c r(oporr(oBoJlHoBofr r[ AJIrrr{HoBoJrHoBofi cropoH, 1I SareM HopMrrpoBaJIIr Bce AaH-
EbIe, trprrHrrMafl ycpeAlrerrHbre trHTeHCrlBIrocTr[ 3a eAIII{Uqy.

4r, ,"pa*olu 'or 
rraMepeHrrbrx orlrocl4reJlbHblx I{rrre}rcl[Buocrefi ['R Mo{-

EocrflM u3Jryrrerrvfl snes4rrt I (I) n rlHrepBaJre I A naura 6rrnz sbrqucJreubr artr
Moqgocrlr flJrfi AJu4H soru 4866 u 4861 i,. Brrsucrenrar upono4ultfrcb r{a oclroBe

trpuBeAeHHLIx s [13] MoqHocrefi L-n, lu B IIoJIocax B v V, suaqeuufi troJlymupug
Air, Al,u arux roJroc corJracHo [16] n cJreAyloq,ux cootnomenufi:

t(4686):&fiffifi,
B (5505, 7) Lv AIarEc6:Tl:-L; tr; ,

rAe 7 - 
qneroearr reMrreparylla, B ()'", T) - r.rr.rrerrcr{Blrocru a6co;uorgo qep-

Horo reJla, 4445 w 5505 - cpeAlll're ATITTHLI BorIH Iro'rroc B u V' Ioclegnee coo:r-

HotrreHr{e cJry}r{rdJro goo ,og6opa BiraqeHrlfl 7 n coorBercrtsrrtrr c na6rrogaeMblMl4

cBerrrMocrrrin Lp, Lv. Llafr.aeuHbre Buaqerrun I (444'o), I (z1686), I (4861) ry*
BeAeHbt u 'ra6,r. 3.

Ta6nuua 3

L(4861):#*ffifi,

,(I), Dpr/c
)., A

4445
4686
4861

AD Leo

8,2,192e
7 ,4.1gzt
I ,6. 702?

2 ,3. l1zc
4,0. 1026

4,7 .1gza

1 ,9 . lgzr
3,4.1.025
4,2.192s

DT ViI

6,5.1620
1,0,192t
1,2.702t

IIurxnufi 11peAeJr o6napytrrranofi r,roulnocru Lnr. I] BrIr,IccLIoHnofi cneHtpaJIbuofi
JrI{Hr{rr Mr,r Mo}neM nafitI,t, rrprrHr,IN{at{ cneHTpaJrLHoe paBperuel{I4e AJLE Halrlr{x

rra6,nrogenrtfi panrrr,rnr 7 A u cqrrrarr, qro rrrr.rptrrra Jrl,rrrr.rrr Ho rrpeBr,r[Iaer rrrr{pr4}rr,r

6
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EHCTpyMeHTaJrr,HOrO Holrrypa.,{;rn cuoHofiuoro cocroflHlrfl BBeSAr,r

Lnp.", : 3ol (1,),

a Bo BpeM.fI BcrIbrIrIItI4

L,p.,"n: 3o (lr + t) I (I).
CoorsercrnegHo rrpeAeJrr,uo o6uapylr{I{}Ible Dr(BI{IlaJIeIITHbIe rxI4pIlHLI cleHTpaJlb-

urrx nunufi B ctroxofiHoM cocro.flI.Il4l4 r4 Bo BpeM.a BcrIbIIrrHr{

W (tu),p.cn:3o'1A, W (L)rp.,"n:3o'(lr + 1)'t A.

2. Peaynnrarbr

a. Cretonrre KPuBr,Ie BcrIbIrIreK

BcnnrruHn AD Leo 3.03, 31.03 8t r. u YZCMi 30.01 Bl r. 6r,r.tra o6usHbrN{u

(puc. 7, 2). lln rpeAllrecrBoBarr nocroflnItr,rfi (o q-LeAgl-ax ^ 
oTt6^o") 6.T ecx

a-retgur. Haupotun, ,c.rulntHrn AD Leo 31.05 81 r. m YZ CMi 02.03 81 r. 6r'uu
cilo[rur,rMu co6rrrusulr. Ha cBeronoft mpunort BCrrbIIIrn]4 31.05 BI r'. Br'IAHrI ABa
ocrroBrrrlx MaHCIdMyMa e 19h56-,2 , 2gngdm,B UT (4a;ree B Mol\'Iellrax BpeMeIIIzI

UT u BHaarHr4 h, m onyrlenr,r). Bcur,rmxu 02.03 81 r. HaqaJII{cb, BoBMo}ItHo,

C IrofpIIaHIIfl B 79.23,2. B etor MoMeHr 6.necn sBeBAbI npeBbIcI4JI cpegnufi
6necn iuoxofinoro cooro.sHldfl na 0,16, qTo CocraB[tleT oItoJIo 4o. O4naHo aro
rroflpqagl{e 6r,r.iro o.Ienb Hparr(oBpeMeHHbIM, r{ [oaToMy oHo BprrA JII{ peaJILHo'

a cxollee ulre[oraBrr.rrer co6ofi {.uroxryaquro {oroxaroga. Peansnr,rlt cJIeAyer
cqIITaTb orHoCrITeJIE,Hoe troBLllllenue na 0,05-0,10 6;necxa B LIlrTepBaJIe t9.27-
19.38 u Bcnrrrxxy c Mar(cr{MyNrou n 19.38,8, npoAoJr}Hatsruyrcc-E Ao 19.43._Bc_rlblrlr-
r(e, BoBMolI{Ho, rlpeAIrIecrBoBaJro ocla6.rreuue 6uecxa ua 0,10 n 19.36,3' Satent
B uurepBarre 19.44-20.110 6necH 3BeBAbI 6r,r.n taxuy E{e, r{ax 4o 19.23, r. e.

BBeBAa 6brna s cnoxofitrolr cocro.EHr4r{. B 20.40,2 Harraracb elr{e oAHa Bcrlbllltfia'
trpoAoJrlr{aBmaricfr ao 21.00.

6. Houtyprr nuunu Hp

I{ourypr,r DMr{ccr,roHr{ofi nunura HB no BpeMs BCrrI;IrIeH u s cnonofiHoM coclorl-
rrr4r{ sBeBAbr (Aaree - s croHofiHorvr cocroflnrara) [oHaaaHbr Ha puc. 3-8. TIeMe-

Eerrufl qeurpanr,noft I{r{Tel{crrBHocrrr B crroHofiHoM cocro.flHrrr{, BepotirIIo,
cyqecrByror, r4 AoBoJrbHo BrraqrrreJrblrbre, y YZ CMi. O6 etonr cBrrAereJlbcrByer
To, qro B ABe pa3ubre Hoqrl B r{HTepBaJrbr or(oJlo 1 u, upe4urecrBotsaBlrrl4e BcnIn[I-
r(aM, rroJryqeubr oytrIecrBeHHo paBiluqHble Bl{aqeHr{.fl 4,16 (29-30.01 81 r') u
3,48 (02.03 Bt r.). Boauoxino, rrro err.r r{BMeHeHr.r.s cB.rrBaHLI c oceBLIM BpaIrIeHr{-
eM rr rr-srHr4crocrblo YZ C[i,r{oropaf, r(ar( HaMr{ rroxaaaHo, fBJr.Eercfl anea4ofi
rrana BY Dra [17]; y AD Leo qe]rrpaJrr[rafl rlureucr4Bnoctr FIp n cnoxofinolr co-
cro.sHrrrr cocraBJr.rrJra 2,76 -r 0,04, r. e. He rrBMeH.EJracb cytqecrBeHl{o.

Hamu ua6nro4eura.rr cBr.rAereJrbcrByror o6 raeuener'urflx HaH I,IHTeHcI{BrrocrI,I,
TaI( Id IXr4pIrHbr EN[rrCCr4r{ Hg nO BpeM.E tsCnbrrrleK. flocHonsxy oI(aBaJIOCb, qTO I43-

MerreH[fl rre BcerAa oAr4r.raHoBr;r, To Mr,r AaJree o6cy4ralr Ha]r{AyIo BCrIblrUHy ts or-
AeJrr,HocTrr.

Bcnarnrxa AD Leo 03.03 8I r. B r.rnrepsare 00.37-00.44 nsreHctr{Brrocrr, I4

muplrua HB Tanne ine, r(aH rr B Apyrr{e r,rHTepBaJrr'r cuortofinoro cocTo.flIrl{.fl
BBeBAr,r B Apyrr{e uo.rra na6rrogeulrfi. B uurepnaae 00.44-00.49 ranreucuBlrocrE,
Jrrrlrr{u cJrerxa yBeJrr4qr4racb, a B 00.49-00.54 yne.nnueur4e r4Hre}ICI,rBHocrI'I yx{e
cyqecrBerrl{o [peBbllrraet ouru6xu. B uHrepna;re 00.55-01.00, coorBercrBylo-
qeM MaKCI4MyMy BcnblruHrr, Jrr4rrrrfl r4HTerrcrrBlree r{ [Irrpe, rreM ts cuorofiuolt co-
croflH:u,:lr, r4, tsoaMolr{Ho, r(oHTyp :l.r:r.ptrr- acuMMerpr4seH. B Iantepnanax 01.00-
01.05, 01.05-01.09, 01.09-01.14, 01.14-01.19 unreuclllrHocrl r{ ul{prrHa
ltttrrflv, BoBBparqarcTo-a H TeM, noropr,re na6nrogaJrrrcr, n cuonofiuoM cocrotlIrr4I4.

Rcnr,rruma AD Leo 31.03 Bl r. B lrrlrepsaire 20.35-20.45 vsreucr{Bllocrr, rd

rur4pr4lla HB Taxr{e ine, HaH B Apyrr{e r.rllTepBaJrr,r cuoxofiuoro cocro.frHllfl SBeSAbI

B [pyrre lroqu ua6rro4errufr. Ha.ruuarr c rr]rrepBaJra 20.45-20.55 aauetno yne-
rrrqeHue roJrbr(o r{HTeH0r.rBHocTrr FI0, npoAoJr}naBrrreec.fl I{o 21.27 -21.35.
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/dtu /d6/ Wz,i,

/atu /Bro /aazr?,"1

Pnc. 3. Iionrvpr,r ITo 71,rn Bcrrbrrl_D'
xrr AD Lco 03.03 81n. (cn,roururrc
;rltnttt.r)

TTyttttrrt;, Hollrylr B cnoxoiiuonrcur.TU,t-
rrrrrr. tr{HTepBzlrhr tslletre}Iu: a - 00.44-
00.49, 6-00.49-00.54, a 00.5b-
01.00, z 01.00-01.05, A-01.0b-
01.09, c- 01.09-01.14, trc * 0t.tL-
01.19. B cryqac 6Jrdaocrrr r{onry}lots Bo
BpeMfl Bctrbrmr{tr H r{oHTypat{ ts cnofiofl,
HoM c0crorrHlllr t{aHcrruy}I J ort{crleII
I OpUSOlrTaJ]bIlblMu alellTo!I{al\tu

Z
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/atu /a6/

Pnc. 4. l(ourvon H^ n,rs Dcrrbrrrrxrrll"AD Leo 31.03 81 r.
I{urepnarrr Bpe}rerru: u - 20.45-20.55,
6 -20.tt5-21.05, a -21.05-21,.15,a-Zl.15-21.25, 0-21.25 21.35.
O6oana.reuus re lr{e, qro Ha prrc. 3

/a/a a
4dou laaa 2,4

Bcnr,ruxa AD Leo 31.05 81 r. CneHrpa.,rr,ur,re ila6.nrogerrln 6r,urr,r Haqarbr
B 19.58, HorAa Borrlrrrrx& yxie raaraJracr,. Ilce qerbrpe Horrrypa 116 aa BpeMrr
BCnLImKI{ OrIeIIb CI4JIbIIO OTJII,IqaIOTCfl ltalt [O LII]TeHCI4BHOCTII, TaIt I,I nO IXI4pI4He
or rropMaJrbr{o1'o cocronrutr. Ilh.rpr.rna Jrr4Hr.rrr Har.r6oJrElrafl e 19.58-20.05 u
rroqrl{ Tar(afl rrte s 20.07-20.14; orrr ABa r,r}rrepBaJla rrprrJreraror r( r{ancr.r}ryNry,
flplrqeM trepBr,Ili r{3 I{I4x saxrarbrBaer oro. B 19.58-20.05 Hpr,r;nr,a'.)}rucc!rr{ npo-
cJrelnr{Barorc.rr u trpeAerax -1-15 A. B lrnrepBarrax 20.77-20.24 u 20.28-20.3',t
3rI{ IIpeAeJTLI yMeIlbIIIIrnI,Icb Ao +10 4. I]enrpa.rrr,uafl r{rrrerrcr,rtsHocrr, yBeJrrqr4-
JracE, Bo Bllcr{fl BcrrrrurrHr,r r,r r43Nrerrrrraorr }r [peAeJrax or 2,60 go 3,4(t(a cloHofirro]r
cocronuurl 2,12). 3auetaa HeHorollafl acr{}rMerpr,rrrrrocrr, r{orrrypa JrrrHr,rr,r tso
BpeMfi B0IIbIIIHI{ OTHOCI,ITeJIE,}IO KOI{TyPa B CnOKOiiIIO},I COOTOfl}Ir4r,r, IrplrtreN,I OHa,
BoBMolI{Iro, I{3Melrflirac6. flocmo.nr,xy B /taHrrym rroarb oneRTpaJrbHbre Ha6rroAerrlrfl
3Be3/ILI B c[oHofiIIoNI cocTotIHl4r4 He npotsoAr{Jrlrcrr, To NrrJ BBtr.qr.r Hotrryl] cnoHoiit-
Holo cocro.Er{r4fl /Urfl 29.05 81 r.

Bcurrruna YZ CN{i 30.01 81 r. B lrrrrepnarre onorro 1.r Ao 01.111-01.30 rorr-
Typ Jrr{HrrIr rre orJrr{qaercrr u npeAe;rax onrr.r6oH no rlrrrprrrre or norrrypa ciloxor-{-
Horo ooororrlrrrn ilBets/lbr rr Apyrr,re no.ur tia6,troAeHr,rit. B urrtel-rra.rre 01.15-01.30,
10
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r'a/t /aaa /atu
Pne. 5. Itontypr,r FI,. a.rta BcrrbIIIIHLr AD Leo 31.05 81 r.
I{HrepBarbr apeMeHII: o -19.58 -20 05 6 - 20.0i :10.14, 6 -- 20.17-20.2L,
qeHufl Te )He, .ITO Ha pUC. 3

/aa/ 2,'i,
.:

e - 20.28-20.35. O6osBa-

4

'4

/d6, /dso /a/a /adt
-- -o4dd//, L

Puc. 6. F(orrrypr,r FIB 1,rr DCrIbIIrrl{rr YZ CMi 30.01 81 r.
I4urr:pralu BpeMerr:r: a - l)0 ir5-01.10, 6 - 01 15-01.30. O6ocltaqeslls Tc x(e, rlro Ha pr'Ic. 3
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/a/a /ada /rat ),i,
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Puc,7, Hoarypn HF Anfi
Bcnbrrrrlur YZ CMi 02.03 81 r.
tr{HrepBarbr RpcMeHu: a- 19.22-
19,3/1, 6 - L9.3/L-19.44, c - 19.44-
19.5/r, e-19.54 20.04, O- ,/
20,14-20.1.9. O6oanaueHux re xte,

"rro Ha pffc. 3

/a/a /ail 

-/aaz,i,i
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/a/a /aru /aar,t,i

Pnc. 8. Itourypn FIf, AnE
ncnr,rurHtr.YZ"CMi.02.03 81 r.
I4Hrepna:rr,r BPeI\IeHu: a -
20.29-20,31r, 6 - 20.34*20.39,
a -20,39 

-_20.r+4, e *20.t+r+-
20.49, O -20.5t+-20.59. 

060-
SEarreHuE Te ?I(e, CTO Ha puc. 3
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Ptle. 9. Vsactox cfier(Tpa g6:rr.rer.r .rurxralr He II 14686 flprr crronor-ruor{ cocrorrgr.rrr Bcnbrx}r-Baroqr4x 3Be3A

coorBercrByroqeM Mar(ctrMyMy Bctrbrmr(Il, SaMerHo ra6oou*o, yBeJruqeEue uH-
TEIICUBIIOOTtr B qEE PE Z B KPBIJIbfiX JIZ]d.fr]1. B trPEAEJIAX IPU6;TZAUTEJIbHO :LlO A.B nocne4yror\,e MoMenrrr opeueuz na6nro4euui'r" oporogrrlrcb EB-Ba tro.ffBJre-uus o6nanos.

Bcurrurna YZ cl/.i 02.0881 r. B unrepBarre ofioJro l v 4o 1g.22 xouryp
JruEr,ru Ee orJrrrqaerc, rro, mupulle or r(oHrypa cuoxofisoro cocro.EEtr.E B :Apyrue
nosu sa6np4erufi. B uurepoine L9.22-1i.34 qerrprourr" r"r""-*riltr'y4:
rl{qlfracb c 3,48 go 4165, T. e. BecbMa BEasurerbEo. B npunuax Jruflu:tr:,-ero BpeMfl
rrureuclrBlroorr 6rrna ranot xte, r(an B HopManbuoM cocro.Eguu. B tg}4--.[g.i'i
HapffAy c ctrJlblro rloBbrltreHHoft uutencusuocruro B rlenrpe na6nro4a;ra", 1.r**a-
troBbrmerrEa.E urrreEcEBEg^CIp_B npbrJrbqx [rwlF,frlii B trpeAeJrax :L5 A. Hax urr or_
MerrarrE, B trErepBaJre 19,27-79.39 rpouaomno uosHrtreEr[e 6necxa ua 0,05_0,10, a'n {9.38,8-{9.43 rpotraomJra BctrErrrxa c i1 :0,22. Taxlrrr ;p;;;*,
rroBblmeEEafl. oMEccEfl..,B rtpburb.flx.Jrunvtv. na6,irro,qanacr s6iluaz uancrry*-a arod
BcrrbrrtrKrr. B L9.44-1"9.54 anruccur( B npbrJrb.fix lrurtzLur ylr(e EeBaMerHo, a r{egr-
paJrrrra.E rrrrrelrcuBgocrb tro.qqBrrJracb,, tlo ocraBaJracb Btrrme, qeM B 

"ooooii"o*cocroggtru, Ao uHrepBana 20.14-20.L9. Sarem qeurparrbHa.fl rrnreuctrBrrocrra 20.29-20.34 6uirf ranofi E{e, HaH s cuoxofiEo*'"o"ror""w, s z}sa-.io-.5g
IroBblcuJlacb lo 3.78 (r cnoxoftroM cocroflHuu J,4B), a B u,repBane 20.39-
t4
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20.41+, ooorBercrBylou,eM MancI{MyMy ntopoft B aTy Hoqb tsclbllrrr(I4' BoapocJra Ao

4,06, U, HpOMe :rbrO, ,rOAo,JIa.b AOTTOJTHI{T.JIbI-Iafl AMI4CCI,IT{ B KptIJIL-flX Jrlro,il,,

,'rfi.t,lrri"rrpr6orrrteJlEHo +10 A' B 20'44-20'49, 20'54-20'59 r4Hrel{cr{B-

HOCTII B rdeHrpe r{ r(pbrJrbflx trrTHuu tsosBllaqaroT0fl I( TeM, I(OTOpLIe ua6nrogalracr

B CIIOHOfiHOM COCTOflHI4II.- Hu-, ua6.nro4enua nor(aar'rBalor' tITo npel{Myl{gcrBeH}Io s6nl'Isu Mar(cr4MyMoB

BorrbrrrreH yCLIJII4BaeTC q D:il.iu}CTnfl- B ItpEIJIbflX I-I9. Hara6Onee IXI4pOI(I{e 3MI{CCI{OH-

Hrie HpbrJrb, , .rp"OJr*r-Iiia-tu6rroAo.rr.o y BcrII,rIxKq-AD Leo 31.05 81 r'
O4naxo y Bcrbrrrrr(r, nD f,." 31.03 Bt ". 

, o..rr-xtt YZ CMi 30.01 Bt r., r. e.

e 33% o6qero qr,rcJra cJryqaeB, AonoilIrr,rTeJlbl.Iafl 3MI{CCI4fl B I(p}IJIbnx Hp cla6a'g

trrJrtr{, BOsMO}nHo, oroyraruyrr. cnegyer -orMeTl{rb' 
qro IIO Hpafineft Mepe y AByx

Bcnr,rrre11 AD Leo ," RrV, ucrrurrrreit YZ CMi naltl'l na6nloAaJrocb yBerurleHl4e

,lrrrrprnurroft unreucr'rst ocm Hp e urrrepua'r-e--10-20^-'gt'l npeglrrecrByloqell

MaKCr{MyMy B0rrr,rllrr(r4. To"ntHo 
'y Bcrrr'rrrrKl4 YZ CMi 02.03 81 r. c MaI(0I{MyMONI

u ig.gA,A , ,rrrepuure -10 Mr{r{, npeAlxecrBylotqeM Ma(cr4MyMy, oAHoBpeMeHHo

o yBelr.rqeHueM ,u,r"r"ro"ocrlr' Hi na6rro4arcR IroBbIIrreHHbIfi 6necx sBeBAbI'

v "octanr,rrr,rx 
Tpex B0rrbrrrrelt Bo BpeMa npeABcnllllleqHol.o yBeJIurIeHI4fl I{}ITeH-

"rrr"o"r" 
fif O"a"* BB.BALT He orrurlalcfl or 6Jrec*a s cuoxofiHoM cocroflIrl4lL'

n. JIluuR He II 14686

flocno.nsxy cflenrpaJrbrroe pasperlel{]4e uaureft ail[apaTypLI B 06rracTI'I

,rni, He II"l,46BG BHarrl{reJrbuo Bbllle, qeM B rrpoBeAeul{blx paHee I'ICcJIeAo-

BaHI{flx, To MbI cneqI,IaJIbI.Io I{CcJIeAoBanIIII, npIIcyTcTByeT J-IIII 3Ta JItr{IIII,fI B cIIeI(T-

pax Bcnllxl.rBaloqrx 3Be3A S Cnoxofilronn io"to""' ,[,'rra AD Leo', DT Vir'
?Z CUti, UV Cet 6r,r.no lrcnorb,otsaHo iro ABe-rpI{ cne*rporpar{N[r'I, rloJryqeHlrl]e

, ,rrrrprurrr cnoxoftuolo cocToflHrrn. vcpe4uel{}Ible clel(TplJ B IIII(aJIe I{IITSI'ICI4B-

Hocreft npl{tseAeIIbt ua puc. 9. 3a egr'rru'lt1y ilpl'rHflTa cpeA}Ifl'E I'IIITeIICI'IBHocrb

;";;;;p;;u'ix +sif,-:uie X. HuH ,'u'o'" p'"' 9, orir'r.c,rr uru a6cop6qua

B rrt4rrt4ll'4686 rr. tpuoir-u"t"p'0""""'otto'-12% y AD Leo u DT Vir lt
-t|O% y YZ CMi u UV Cet.
- Aua.rror.nqrlbre peSyJIbTaTLI HaMr,{ n0iryqellbl no cleHTpa}I BO BpeM.fl BcIIbIItreR

AD ieo lr YZ CMi. ir, ,".ror-e* ycpeAIIeIrI{e ro rlec*orrbr(rrNl crer(rporpaMMa}I

HaMr{ rIe npor4SBoAr,IJrOCb, IIOSTOil{y AJLtr III{X BepxHr'rfi upe4e;n I4HTeIIcIIBHocTI{

B Irutrt4rt l,Zrti86 Morl{er 6r,rtr npurrrr I(aH yrpoellHafl cp-eAlleHts-aApatuurraa oilrr'r6-

fia iI,rfl o4troft 
".rr*rp"o"io,r**'+7,s \ t\i j""n"'"" AD Leo 03'03 u 3t'03 81 r''

*150/o 4r" ""rrur-lrTD 
L";St.os gt t. w *2OYo [,tvt BcIrLIrreH YZ cMi

30.01 u 2.03 Bt r.

3. Odcyx[erir{e n Br,IBolbr
Morn[o cqr4TaTr, o[peAeJlerrHo [oATtsep?IueHIILIM, qTO KOHTypLI_I4 IIIITeIICI4B-

,ro"r, 
-riiorru 

LIp r,raMer.rrrorcfl Bo sJreN'r.E BcrrLI[IeK BI]eaA rl4lra UV Cet ro-paarro-

My. ynenn.rerrne rrrHpr{Hrn Jrr{rrurr lro BpeMfl BcIILIuIeH YZ CMi 02.03 Bt r',
i6..+2,0, AD Leo 31.b5 81 r. noArlr0p,",;iot" 1"'yIl1T6^'. 12-71' a orcyrcrBl.e

pagtrrul)eHr,rfl JII4ITIII,I Ilo BlleNIa BCrrI{IrIflr{ AD Leo 31'03 Bt r' ilo/\rBepffiAaer Ile-

5;;-*il;i'"i's,"dl'."^'ti"tKo Br,Ipai^elrllan RIraclran- aclNr:\rjrpl,r r(orlrypa Ils' no

ot"or-". AD Leo 31.05 81 "i o ,rr.lroa;re 19.58-20.05 noAtneplriAaer pearrr'-

r{ocr6 aroro rrBJIeIrI,Ifl, B[epBbre orMealelrlloro n [6]' I-IeHotoprre Apyrrle rroJryqeH-

HrJe rr.&NIr{ HOr{Tyllbr To}ne, Bo3N{O}nHO, acuxfl{erpualtrbl 
^B- -IteltoTopofi 

ctene{u'^
y ncnr,uteH Aii L;; b.*og gt r., 31.0, 81.r., YZ CMi 2.03 81 r., 19.38,8,

Z.Oi Al r . , 20 .42,0 , r. 
".- 

u 67 o/o pacc*arplrBae.{Erx BA-ecL^B^crIbIIxeH, rra6lrogaJrocb

yBeiruqeHr4e (errrprrJrbHoii r.rrrrerrcunrrocrrr I{p aa 15-20 
- 
uuu AO MaI(CI4il'IyN{a

6rr""r.u BBeBAr,r B noJloce ,8. O6uapyi6erro paBJIr4rII4e NIeiI(Ay Bcrrrrrlrxail{Ia B pa3-

Br{rrrr.{ rar(r.{x "prgu""r-n". 
v '"coorrueH AD Leo 03.03 8t r., 31.03 Bt r',

iZ Cnfi 02.03 Bt r., 20.42,0 Bo BpeNrfl rpeABcrrErrtresHoro yBe.rl.se'I4.fl I{HTSIICITIB-

lrOCTr{ H,.. 6leCH BB'BA.I He OT,,I^,a,'C; OT 6neCna s Clo*ofiuoNl oocro'fl]I,Il'

V;;;;;,r YZ CMi 02.03 Bl r., 19.38,8 B rese,I4e B rfl,rr rlepeA MancI'rMyMolI

6necra ua6nto4alca noubrmerrHr,rft 6lecH, a aa 2 NII{rI [epeA Mar(cI4MyMoM,

BOSNIOI{IIO, npor{SorllJra oTpr{IIaTeJIb}Iatr RcnbIIrIHa' 
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Tlurepecuo orlrerrrrb, Bo-trepBhrx, qro Bcrrr,rur*ayz cMi 02.08 g1 r., tg.3g,gno cBoeMy pa3Brrrrrro oqeHr, troxo?r{a Ha Bcrrbr[Hy yz CMi b,ot7gr., na6nro-
AaBltrymcfl Pogouo-I 4p. [18]. Becrua o6ruupurie Soroarexrpr4qecgr.re na6nro-
AeHr'rfl BBeBA rr{rra UV cet B rroJrocax U,.p,^y noxae"riaror, qro BcrrbrmHr{, uo4o6_
H6re BctrbrmHau YZ CMi 02.03 81 r., 1g.3B,B v 5.077',8, oqer{b p.ar., [is].p^o-13O_qrrx, Har( Br4Ar.ro v3 plrc. 1-8, 'rp"4n.rrur-*-u 

Bcrrbrrrrnr4 yz cMi02.03 Bt r., 19._38,8 ornu.rarracf Bnarrrrreilrlgo'66nrmulr orrlo-urrau za6uroq_
1:I ?yi.:,u n HB x rae6rrro'rnoft a*wccuvr B no,rrrrryyMe, qeM Mar{cr4rlyMrrr Aarr-uofi z Apyr[x BCI]I;IrtreH (urr cunrae]f, qro r.raueneung 6.lrecxa BBSBA Bo Blrerr.rl
BCIIbIIUEH BI,ISBAIII{ B OCIIOBHOM ],I3METIE}II4,flMI4 B KOHTI,IHYYUE). BO UPEU,g NNE-U-BcrbrrrreH B0rrhrmeK AD Leo 03.03 g1 r., 31.03 g1 {.i yz cMi',2.03 Bf ;,20'42:0, Bepo.ErHor orcyrcrBoBarlo ycI'IJIeIII4e HenpepblBtroii aur.rccl,rn (yne.rrr,rue-
uz.s 6necxa ue ua6.rrro4anocr,). Orcro[a cJreAyer tsr,rBoA, rrro 11pe11Bcnr,rrtrHrr xapa6_
TepI4SyIorc.rI ycI{JreIrI4eM SMl4ccrrrt B Jrr{r{rd.sx, a ycr{JreHr{e I{enpepbrBrrort elrr.ricr.ru
EeBeJrr{no rr npoucxoArrr Jrr4rtrb B_peAHrrx g{yrrafx. Hauporrns, Bo BpeM.rr MaKcr.l-
MyMoB Bctrbllrrelt, nax r{BBecrruo U2, 73, 20-221, ycroli,roaerc.E B ocrroBrro}r }re_rrpepLIBIIafl ?}{IICCLIEI.

vcz.rrerze ?Ml{ccr{r,r_ B BoAopoAHrrrx Jrr4rrr4-rrx Bo BpeM.s ,,peABC.,,,I,,.HLr paHee
BaMeqeuo Bourorc u MoSSerrom [12, 13]. o4uano Bbnn , lt,iq,6uri.r"oiqri*
o6 erorr flzrtrb B llprrMe.IaHlrrr n pr.rcyrrnaM 6ea KaH[x-rr6o 

"urro4os. 
l.a6nrrl o6_paSoM' MolnEo cqtrTarb, sro BbrBoA o6 ycuneuul4 al,rl{ccr,rr{ ts BoAopoAHr,Ix rr{}rr{-Ex

BO BPEMfl IIPEABCIIbIITEI( Y 3BE3A rrNNA UV CEt UAITIT CAEIIAH BIIEPBBIE.

---4un J-Hre- orMeqaJrocb, Korrrypbr {l3 oo scurrrtrHax AD l,uo si.os st ,.,Yz cMi 02.03 Bl r. B rrurepBa rc zo.Bg-z;0.44 onpege.rrrrro ,*rr"rru.r o6paaoosi
HIre rtrI{poHrrx KpbIJIbeB, trporrcxoA.rrqee nperaN,rytrIecrBerrrro B6rruat4 rra*cruyrro"
BotrbrrrreH. ,(annr-rfi pesyrrbrar rolHe troJryqerr BrrepBrrre, rar( r{aK IlaHee ti_llero HetsoBMorxno 6rrno qerr(o Br,IflBrrrb r[B-Ba ]rr{Bltoro ctrexTpaJrbHor.o paape1aerrr,r.fl.
Halr6o.rtee trQAxoAfltrrrmr o6tscrreuueu o6paaoBaHrr.s ,*porriuo ,{Brr.flerc.rr, Be}jo.rrr-Ho, urapn-a{{exr.

- 
9ro6rr trpoBepurb aro o6tgcue'ue, Mbr paccq[Ta"Trd pflA norrrypoB ]ra oc]roBe

<Ta6;rur1 rtrrapnoBcnoro"pacur{peuna nogop-oga> [23]. srrrrn [pr{H.rrrbr arrer{rporr_
Ha.fr reMtreparypa 104 H, eJrexrpoHHlre rrJrorrrocrr4 B-npe/(eJru, torr_igru .',-fi,
ollrl4rrecHl(e roJrqrd 11 B r{er'rrpe JrrrHr.rr{ B rrpeAeJrax 102-108, oueprux, r43JJyyae-
ilIafl B ilvtrl\lI. BLISI,ICrr.I.traCr nO SOpUy.ire

E (1,) - B (),,, T) (1 - e'x1.

Ilocno,nuxy Hac rrHTepecoBaJro rJraBHbrr,r o6paaou oruocr.rreJrbFroe pacnpeAe-
JIeI{ue I4IITe-EICtrBIlocTI4, TO MhI HOpMI4pOBaJIII IlblrIIICJIeHHbIe HOrrTypr,I K eAr.rH1rtleB qeHTpe ilvI]Ju]4, UolocraBleHl4e na6rro4aeur,rx lr BLrqucJreHHhIx HorrrypoB
rror(a3aJro, qTo BcfleAortsr{e acr4MMeTpuqHocrlr ua6.rrro4aellrix KorrTypoB eJre6rpoH-
Ha.fr frJrorHocrb Lrolr{eJ 6urfu r.rafrAeua .rrr.uur, upra6JTr.rsr.rreJrEHo. 

-E" 
,runarry

cocraBrr.rrror 1014-1015 cNr-3 Arrfl BctrblrrrHr{ AD' Leo 31.05 B1 r. u l0i4 c;-i
Arrfl Mar(cI{MyMa BCrIbrItrrt]r,YZ CMi 02.03 Bl r., 20.42,0. Cro;rr Bbrconrde BHaseuu.s
IIJIOTHOCTI{ trOHASbIBAIOT, qTO BCIILIIIHII 3BE3A TI{[A UV CEt }lOrYT I]ACIIPOCTPA-
H.ETr,C.fr B rrrr)rtHrre cJror.r xpoMoc$eprr. Acr,runrerprnquocrr, Iror.rrypoB SaMerrra
ts IIpeAeJIax ]recr(oJrbrtl4x alrrcrpeM n6'[veu qerrrpa, qro, BepoflTHO, CBr.rAereJrb-
crByer o HaJrrrqI4I4 gnunteuraft Bo Bcnbllrrxax co cnopocrrrMrr nop.EAou 10r-10i *oni".B [9] nr,Igsullyro npeArroJro]I{eul,e o roM, qro crrJrbrro pacrurapeurr6re BoAopoA-
HbIE JII{IIIII{ CEOfiCTSEUTTbI TOJII,HO MOtrIHI,IN{ BCIIrIItrKAM 

'""'4 
,,,iU UV CEil ;P;_qeM rro IIpoEcxo]r{AeHr4ro or{r4 uogo6ur,r reM, KOfOpr,re _na6.um4arorc.s B 

'rllpax(npxux tounall $lrqnr,rx coJrHerrutrx Bcrblrrrer. 'IaH, o [24] orruca;11a coilHeqHa.tr
tscrrbrrrrna 07.08 72 r., 15.00, | flApe xoropori na6nro4anacl H" ;;r;;;;c FWHM : L2 A u c HpacHot acunuerpr.ref,. Haun oudrru4.rrrfl BctrhrurxrrAD Leo 31.05 81 r. noArBeplr{Aaror npe4nonomeur.re [g], rar( KaH no uo.rrnoft
aueprul{ era BCTIBIIIIK-a rrPeBocxoAI4T Apyrr4e, na6nro4aBrrrr{ecH rraMr,r, a ra6}He
Bctrr,rrrrnr4 AD Leo a YZ..cMi, y noropr,rx n [8, 9] ue 6rrlo o6r.rapynreno pacrxr4pe-
III{g BOAOPOAHI,IX JII4HI,Ift. fIO BEJII{qI{IIE FWHM BCII],IItrHA Ad"LEO Si.OS 81.".
r4 ,rApo conHesnoft tsctrbrrtrHr{ 07.08 72 'r. He orrrraqarorcfl cytr{ecrtse}rHo. tr4rrrepec-
Ho, rrro Bo BcnbrrtrKe AD Leo 31.05 31 n. nara6o.rrr,*"n p"u"*rperrrre llg (r'lrrl-
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repBare 19.58-20.05) ooauano uo.BpeMeHrr c rro.sBJrerrrreu xpacuoft acuMMerprrtrr(orrrypa, Har( r{ B flApe co.rruesuofi Bcnbrmna 07.0g TZ t.
Har tror(aBbrBaer otrbrr r,IayqeHtrfl corHeqH'Ix BcnBrltrefi, B paclxrrpe,Irl,I

6anruepoecxzx nurrr,rfi HapsAy co *rap-x-a{{enron r"u;r;ou"yrc poJrb r{rparor
ABu)fieHrrfl rvracc. TlccteAoBaHr{rr A. B. Cenepuoro, noArBep}fiAernne ra6oparop-
HhIMtr er(ctrepr(MeHTaMrr, troKaSaJrn, uro upeo6nalaloquMrr {axropauu uoryr
obrrb B oAEux cryrraffx ABtr)fteHrrf , a B Apyrtrx mrapr-as{exr [25]. 0ror rrrrog"
BoaMo)r(Eo' ctrpaBeAJItrB II B orEomeEutr Bcnr,rmer( BBesA rr,rna UV Cet. Bepoarnor.
ABurfiel{ufi B HtrX trpOUOXOA.flT, r(afi B coilHeqHblx Bctrbrmr(ax, BAoJrr, nexoropofi
ocu (uaruurubrx ctrJroBrrx nunzfi), u.B roM cryqae, fiorAa ilyrr BpeHrr.E6rreox
K HatrpaBJreHtrrc ArOft octr, trpeo6JraAaroqr4M {anropou pacmupenu, 6ur"rrnepou-
cKr{x JIIzIH}Ift .snnslorcfi ABu}fieHI,I.E.

B nactoaqee BpeM.Er HorAa orcyrcrByer KoHqetrTyaJrrnaa (uprzeMJreMafi Ha
mrapoxoft ocrone) MoAeJrb Bcrrbrmefi BBesA Tr(tra UV Cet, neo6xoguruo prc.*orp.ri
ToJIbIto T0T MexaEI{BM' xotoprrfi otrpeAeJrerrro Mo}fier BbrBr,rBarb troflBJleurre
)}trnccrdl[ B lruIlJfrvr He II 1,4686. Orurrt MexaHrrBMoM .flBJr.flerc.s xacxaAuaff peftoM-
6uuaqua r{orroB He III, Boarrrlfialoqux troA aosgeficrnueM troroxa pegrregoBcftoro
uBfiyqeEu.s, 

-yBerr(IleHrre Koroporo Bo BpeM.fl BCtrBrmeR gBeBA Tr{tra UV Cet na_
6nroga,rocr [], 26, 271.

cooruomenrre Melr{Ay MoquocrflMln r4gryqeErrx L t rr,rifrrr He II M6g6 ra
B perrrrerre Molr{er 6rrrr no.rryueuo corJracuo [28, 2gJ. IlpegcraBJrfferc.fl Eaz6oree
Bepo.ETrrbrM' rITo peETreHoBcHoe r{BryqeHue Mo)I(eT 6utr, rpegcTaBJreuo TerrJIoBLrM
CtrEI(TPOM C T : lq'E, A ITOHIIaAqIIa HE II trPOIIBBOA}ITC' X'AI,,AULI C AJIUEAMI{
nonlc. ),"?v124-228 A. IIpn raRrrx npeAnoJroE(eHr4rrx MolnEo cqurarb, qro

LEaaa:1,,2'10-3Lx.

, I4,a na6trogaomraxcr rraMr{ Bctrbrmex nan6oJrbmr{e Moqgocrr4 s nonoce .B
9"1"I y.Bcrrr.rrnex IZ. qryr 02.03 81 r., 20.42,0, Ln : 2,l.lbm apr/c ; Ati;
31.05.81 r. La:6,4.702s epr/c. B tll 4rr' ,Jour-tt,- YZ CUi ZS.1O Zg 

".r_r,ojry^1elro 
-cJreqyroqee Mar(crrMaJrrHoe BuaqeHue; Ly: 8.1028 opr/c. V BcubrrtrHrrYz cMi 25.1079 r. Moqnocr' B MaKcr{MyMe B nonoce B 6nna 1,6.10fr-;pr/c

(1agge5.a ro_Moqrrocru Lu), r. e, era rluuruxa uo4o6ua Bctrbrrrrxe yz bMii
02.03 Bl r., 20.12,0. flpogonxuteJlbrrocru rofi u gpyrofi Bcrrbrrtren 6nrur no.rrra
oAIlIHar(oBbIMu. TaruIu^o6p^asou, Mo)r{Ho rrpeAnoJIoEtIITb, qro Bo BpeM.s BcnbIItrHuYZ CMi 02.03 Bt r.,, 20.42,0 trorolt perrrreHoBcnoro rzrgilyqeuus 6rrr rar(r{M ?rie.
r(ax Bo Bcrrbrmr(e 25.1079 r., r. e. 8.1028 apr/c. tr{cuo.rrriya upfnegenuo. 

"oor]I9ry9rye Me)nAy Lqaea vt Za, Mbr ro_ryrrr,rM Arr.E Bcuhrrrrttu yZ-AMi 02.08 Bl r.,
20.42,0 B ee Maftcr{MyMe. La.eea:1,0.1026 apr/c. Oqenuu ra*}fie Bo,Morr(Hoe
sHaqeH[e ersuaareutHoft rll,IptrHbr auraccraousofr lranr,rr,r He II t"4686 giln
clerTpa, cg.rrroro s6nusu Mar(cr{MyMa Borrbrffnz B rrrrrepBaJr e 20.8g_20'.44,
IIp}IneM 6y4errt cqtr{Tarb' qro Jrlrurr.s He trpeBocxoAtrT tro I[r{prrue r4ucrpyMeHraJrb-
ur,rfi xoury_p.Aqt yxaaaHH-oro r,rHrepBaJra BpeMeHtr cpeAnee urare"rdi, j 0,55,
TaH qro w (4686) :0,2 a. 3ta n-errsrua He npeBocxoArrr npeAe.rra o6Hanv-
,fieHrrfi AJr.E rralrr4x ua6nrogenufi, n gauuotn cryqae parrroro 0,2 A: rro ao"ouayJr-cfl c orMeqerrlrblM rraMrr orcyrcrBneM Dv.rztccrtvr ?,"4686 Bo BpeMfl yxaaaunofi
BCIIbIItrKU.

V 4pyrux Bcrrblmex BBeBA rl{[a UV Cet B r4x MaxcraMyMax ua6.rrroga.rrucr
SHaqr4TeJrbrro 66nrrnrae Moqrrocrr4 B peHrreHe, Tax, Ana ncurrruxz au uic25.1077 r.6uno rolyTgHg Ly:1,6.1081 eprlc [2i).",(m ncuumex UV Cet
08.01 75 r. a YZ CMi 19.10 74r. to ua6uro4aenur* ,rrurLrrr; ;;;;"; b,2:
0,28 xaB B rrpeArroJro?fieHrrr{ retrJroBoro peHrrer{oBcxoro c[er(rpa, T : l1frt.
MoryT' 6rrrr, oqeueurr ,L1 coorBercrBeuuo 8,5.102s yr 3rb.1080 ,p"7"-A.lrg;r;;
Tpex BCrIbImeR trprrBeAeHHoe BBrrrre coorHortreHr{e Me}r{Ay Laaaa m.L1 [aer. HaMHoro
dourmze srraqeHr4fl La6s6, ,q'aM oqerreHHoe HaMr4 AJrfl """roie" 

yz eui 25.10 ig-;.z 02.0t1_81^r., 20.42,0. oAuaxo BoBMolnHo rarlne, qro AJrfl Bcex BcrrBrme1 BBSBA
runa UV Cet cyrqecrByer o[Iro o6qee coorHorrreHrre peHrreHopcxofi rr orrr{qe-
cnofi cnerran'rocrefr, LylL.opta^Ec,rrrr aro 4eftcrrr.rre.nbrro ran v L7r L6p1= l, ;;;y BcrrbrmHlrt YZ CMi 25.1079 r. (cnr. [1]), to DITBI{BaJreHrHa.fl rtrr{prrna o6:g.ccnvr?
BepoflrHo' He Mo?fier cyqecrBeHHo trpeBbrmarr 0,2 A upu paccMarpr{BaeMoM
MexaHIrBMe' Bo Bc.sr(oM cryqae Bo BpeM.fl Mar(cI{MyMoB Bc[brlrreK, HorAa Hetrpe-
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pbIBHaf orlTfirlecfiafl 3MI(CCIIfI ycI{JIr{BaeTCfl 0THOCI{TeJIbHo AMI4CCI{I{ B JII{HIIflx.' 
Auu Bgrrbrrrrfir{ UV Cet, y Koroprrrx ua6lro4a.racb aHaqrrreJlruo 6olee rrrrreH-

ctrBlraff Ir\rHVtt He II 1"4686 12,41, raxrrM o6paeou, cJleAyer paccMarprrBarr' r(an

ynaaarlr{e ln6o ua ro, qro Ly:lLo*r;>t (uro NraJro Bepo.sruo), nu6o Ha ro, qro

noa6yxt4euue eroft fivn:ltfi BrIBrIBaercfl IIexalIIlBMoM I{H6I}r' qeM r{oHl43al{r{g

He Ii peutrenoBcHr{M r{BJryqer{r{eNr. I-Ieo6xo4raNlo rpoBeAelure 4a.nrueftmrax na6nro-
geunft nlruuu He II 14686 B cre*rllar Dctrbrrtre* BB.BA rr{na UV Cet.

Maft t9B2 r.
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CTIEHTPAJIbHbIE I{ AJIET(TPOOOTOMETPIIIIECTT UE
HABJTTOAEHT4fl rrEr(yJrfpHom 3BE3[bI CH JTEBEIfl

B 1990-1981 rl..
T. C. fannuHa, H.lI.Illaxorcxaa, H. tr{. Eougapr

_ 
I{arararctcsl peay.lrr,ratrr cfler(TpaJrbEr,rx r.r yBr{orro.Itocgbrx a;renrpo{oronrerprlsecr{r4x

ua6aronerl'rir CH Jle6e4x, [oryqeEubre c r.rrorrfi 1980 r. no uoa6p6 1g81 r. B reqesr.re tcero
rreprroAa ua6.rrro4euzii trpoAoJrlr{aJrocb rlocro.Eurroe yBerr.lserr,re 6recxa BBeBAT;r B rdccJro4yer{orr
crreftTpaJrblloM Arrarlasor{e or X,3500 4o 1,8000 A c roapacraur.rer( aMrrJrr4ryAbr B noporr(oBoJrrro-
ByIo o6JracrB ctreRTpa. Ot nasala [epr,roga rralnrx na6,rrro4err.rrt ft ero r(ogr{y 6uecn anea4u r
altaya.tluort o6nactn crlexTpa yBerttrr.rrcr{ BABoe rr Aocrr,rr BeJrrrqrrErr -5r,,6 - Ee6r,rBaroii
3a BCIo I'rcropl'rrc na6.rro,qenr.rlt BBesAbr. Ha {one o6qero rrogteMa BaMeqelrbr r,r3Megerrrff 6necna
-25o/o c xapa(reprrbrM BpeMerreM rrecxoJrr,Ho oyron.

B cnexr:pe SBesAbI ycvfirrJtc+ ro.rry6ort Korrrr,rEyyrr, [orrB].rJrr4cb Eer{oropbre a6cop6qzonurre
AeraJrrr I'1 Jrr'rHr'rrl c npo{t'taaur,r tuna <o6parurrr.i P Cyg>. Jlyuerrre cxopocrrr, rr3Meperrghre 11o
r{oMloEerrraM BoAopoAEbrx ttuauir, ra npo{ra.rr.r BoAopoArrrrx .nr,rnr,rri r,rcnrrtbrBalor crroreMarr{qe-
cH]{e ]lSMerreEl'1-s IIpII [epexoAe or Ho r< Bbrcrrlltrr qileuaMceplrrE. Jlyuenble cnopocrr{, r,r3rrepog-
IIr'Ie rro rrEr.sM Apyrr4x arret{eHroB (Fe II, [Fe II], He I, [o I]), raxrre paarnqarorcE Me]r(Ay
co6or:i. Ha6.rrogeuunii 6a.rrr,ueporcxr,ril gexpelrenr AoBoJrr,Eo xpyrori, ero coflocraBJregr,re c
TeopeTr,lqecfiLrMr.r Aenper{eHTaMr,r nprrroAnr K BgarreHr4ro ne - l}to +_ 1011 ctt-B u T": 20000H.

Peay.tr,ratrr na6.rrro4eur.rri KaqecrBeurro coruracyrorcrr c MoAeJrbro, rlpeAJro]r{err{oft JIyygoM
[1], cor'rracuo xotoport CH Jle6egr - 4noiina.a 3BeBAa, cocro.str{a-rr r.ra rorryrrpagrrJrbgoro rr4-
ranra NI6 III l'r 6e,iroro xapJrlrxa, Boxpyr r{oroporo Boaur4r{aer ar{fipeqr.rogr*iii gr,rcn.

THE ELECTROPHOTOMETRIC AND SPECTROSCOPICJ OBSERVATIONS OF
THE PECULIAR srAR cH CYGNI DURING 1980-1981, by r. s. Gatkina, N. I. shak-
houskaya, N. I. Bondar. The results of the spectroscopic and electrophotometric observations
of the peculiar star CH Cygni obtained from July 1980 till llovember 1981 are reporteil.
During the whole period of observations the brightness of CH Cygni was continuously in-
creasing rvithin the spectral region from 13500 to 18000 A rvith the increase of the amplitude
torvard tlie short-rvave region. From July 1980 till November 1gB1 the briglitness oI ttre
star iri tlre visual spectral region increased up to - 5m,6.

In the spectrum of the star the emission H I, Fe II, [Fe II], IO Il lines as well as the
molecular absorption bands of TiO rvere observed. In 1981 the blue continuum became
stronger and some absorption detailes and lines rvith inverted P Cygni profiles were mani-
Iested. The radial velocities and profiles of Balmer lines shorv systematic variations from
Ha to the higher members. The observed and tlieoretical Balmer decrements being compa-
red permit us to draw the following gas parametetsi ne - 1010-1011 cM-l, T": 2OOQO-tt,
Frz : 10-s.

The observational results qualitatively confirm the model, proposed by Luud. Accor-
ding to this model CH Cygni is supposed to bea double starrvhich consists of asemiregular
giant M6 III and a r'vhite dwarf rvith an enveloping transient accretion dish formeil diring
the higher maxima of the semiregular star.

flonynpanuJllllaff nepeMeHHa.E aBeBAa CiI Cyg B rrocJreAHr4e roAr,r rraxoAr4rc-E
noA nIlI{craJrbHr,IM BIrI4MaIrI,reM Mllorr4x na6nrogarenefi nuagy nouropfrlotr{rlxc.a
u^lgMfl or BpeMeHIr ar(rI4BHLIx npoqeccoB B ee arN,Iocoepe [1]. Xors ua6.nroAenuft
CFI Jle6eqa BhrnoJIIreHo y)fie AocrarotrHo MHoro, r,r 

^Sororterpr4rrec(rrx 
r{ crreH-

rparrbllblx, oAHar(o cAerlarb oKoHqaTejrbHblft Bbt6op MoAeJIr{ AJrs Hee etr{e oqerrh
rpyAlro r{B-3a cl'rJrbHofr nepeMeHllocrr{ ua6rlogaeubrx rrapaMerpoB, qro .flBJr.serc.rr
cBr4AereJrbcrBoM cJTOlnHOt^ Crpyxrypbr o6OJrolrr{r4, onpy}Harorqefi 3Be3Ay.

c rrera 1980 r. u I{pr,lucHofr acrpoouar4rr""noii o6cepuatoprara BeAvrc.rr
sJrer{Tpo(boroMerpr{qecfirre r4 crreHrpaJrbHr;re lra6.rro4enr.ra cd ne6egs 

" 
qar"Io



noJryqe1114.g Ao[oJruureJrr,r{brx AarrHr,rx AJI.E BbIflcHeIru.E rlpupoAbr SToro o66er(ta
rr crpyr(rypbl o6orosxu.

t. -Yexouolocrrhre 
alexrpo$oroMerpfiqecx[e ua6moAeuus. Verouonocsr,re

eueHrpo{oroMerprlgecrue na6nro4esus CH Cyg_ 6-u;rn BbIrroJIEeHbr rra Irflrl{Ha-
,uruno* gu{pinqzonnorta cnenrpo{otouerpe-[2], ycraHoBJIeHHoM Ea 7O-crrt

pe{ile1rope ABT-8. r{errrpe cnexrpaJrr,Hbrx rroJrocbl rrpotrycnarru.fl, BbrAeJIreMr,Ie

BbrxoArrbrMpr trIeJLEMT{ cnextpo{oro*erpa, uupuuofi 23,7^ A Ha}I{Aafl' 6ruu qeu-

rprrpoBarrbr Ha AJrr4rr6r soruir iZS+9; 4723; 61,86 8015 A. Ilstas troJroca (pe{e-
penrnrrft naIIaJI, peltrcTplrpyrOqufi CBST, OTpagtellulrft ts Hy-JIeBoM nopsAme AII.-

bpr*qrorroft peuetxu)- nilge;rr.ilact zrrep$epeHqI{oHEbIu {u.rrrtp-oY^-FpTyoft
50 A na ypoBIIe troJIoBtrHbI MaItcuMaJIbEoIo trpotrycHaHtr.fi trpu IbbUU A' yKa-

gaurrrle Cuentpanrurre yqacTfiu ceo6ognrr oT cuJIr,HbIx tttsuft B ctrexTpe

CH Cyg. CneHrpo{oroMerp pa6oran B pe)firaMe cuera {otonon. Bpeua EanolrJreutr-rl

oUuOro oTCqeTa - t6 c. ,(ta xax-tgoft oqeuxu IIoroHa n gaunoft troJloce upo[y-
cKaEu.E ycpeAllflJlucr 5-10 orcrleroB ot CH Cyg, anearqrr cpaBHeEILE z {oua ne6a.

B naqeirre BBeBAnI cpaBHeIIILE Ea6nIoAa,racr BD + 49"2994 [3], noropafl
B rroqu o xopomefi u ycrofiuunoft upoapaugocrBlo 6una 4orortlerpuqecxlr trpl{Bfl-

Barra 11a tofi xe artraparype n ctau4apty i Cyg : BS 7420 c a6courorunlr pac-

lpeAeJrerr[eu aueprun uo faunrru Xaputouona u Ap. [4], ucnpasJleuur,rM B-cooT-

*"r"rrry c rouofi a6colloruofi Ha.rri6porxofi repauuuoro craEAapra- [5]'
IzIaMeuesu.E 6recHa. Vaxonotocnrre anenrpo{brouerpuuecrue na6nloAerrr{fl

6rrnu ua.ratu 16.07 B0 r. (J.D. 2444437), rorga sBeBAa 6rrra yxe r axtusuofi

{aae [3] (ee 6lecx B cl{creMe V cocraBJIfJI -6*,5), n trpoAoJl}fiaJll4cr, Ao

25.71 79Bl r.
Ha puc. t upegcranJrega BaBr4cr4Mocrb norapp.r{Ma BlrearMoc{epnofr cuex-

"paruroft 
orrorrrolrn r,rBryqenufl l'1 (apr/crrrz.cM.c) B coorBercrByroqefi ctrer(r-

panrnoft troJIoCe oT BpeMeHtr. CIesa ui puc. I_ynaaaua Berrltsuua BoaMo]flHoft

omu6xz ua6nrogenrafi. flpu paccMorpegfivt pu1. 1 uoxuo oTMerIIrb' rlro B HOHI{e

rdroJr.fl - HaqaJIe ar"ycra tg8t r. aneaga BcrytrtrJla B HoByIo aI(rIIBHyIo {a-ay: ee

6.rrecx s IIoJIoce I5500A uo cparueul{Io co cpeAHI4M ypoBIIeM 6necta a t9B0 r.
Bospoc 6onee seM B ABa pasa (r crau4apruoft uonoce v -5*,6). Tanuu o6paaolr,
fi nogrly uoa6pn 1981 r. BBeBAa craJra caMoft aprofi Ba Bcro rrcroprrrc ee HaoJIro-

geriufr.. 
-Morxuo 

oTMeTI[rb, paccMarpl{Bafi ptrc. 1, ur6. Upu o6rqefi reIIAeIIItrEu

rrocro.EgHoro yBeJrtrqeEu.s'6necna ui sce1{ uepuoge ua6nrog-errufi ynepeuuo ripo-
cJre)firrBarorc.E r[ apaTnoBpeMeuHble e]ro lraMelrelr:afl Ha 20-500/o c xapanreprrbrM

BpeMeHeM IIeCnoJIbIto cytofi. Alrn.nuty4a I{sMeHeHI{f 6,necra paoreT B ltoporlto-
u6lnouyro o61actb ctrerrpa, Ho I{ rpII I8015 A ualreHegurl saMerl{bl.

2. CuenrpaJrbrrbre Ea6nroAeuua. flapaaneJrr,Ho aJrer(rpo{otouerprlqecKrllM Ea-

6nro4euraatr B ror ?r(e [epr4oA rlpoBoAtrJlrrcr {otorpa{uqecrue ctrel(rpaJlbEbre
ua6mo4erurs tta 722-cr,r pe{nextope o6cepnaropl4u o gu{panquogEblM- ctr^eltrpo-

rpasornr, AarctrIrdM grcuqrcura 36- r 30 A/r,,rlr s o6nact.sx ctrer(rpa rl, ?^ti!ry-
4b5d A 'r'ii SZOO-6750 h coorBercrBesuo. CuenrparrbHbre Ha6rroAegrs 1980 r.
o.ry6rrrxoraru, u [6] , rAe lror(a3arro, qro B sror treprloA B c-tre1rp-e. CH Cyg

op6o6ruaurr, .rourur. eMI{ccrroHI{},Ie IraHrLa H I, Fe il, [Fe II], [O I], na6nro-

laJrr{cr, u rrorocbr onr{cr4 ruraHa TiO, xapaHTepHble Ailfl_sBegAbr I]oBArIero cuea-

,pururo"o fiJrAcca M6, a ral(E(e a6cop6quoullble JII{HIItr H r K Ca II. SunccuOu-
r{r,re Jrr4grrr{ paar{brx aJreMeHToB rr paaJlrlrllrbrx creHoB cepl{Il Banruepa paBJIurIa-

Jrrrcb rro {oplre upo{ulr Ir tro cMeq,e}JaAM,
C oceura 1981 r., ftorAa {otouetprauecnue na6rroAeurr.E trofiaBaJlrr HoByro

cTaAr{Io aKTr4BHooT[ BBeBAr,r, cHoBa trpoBoAuJrrlcb Crler(TpaJrr,ur,re na6nro4,enra-s-. 3a
uo".*u no.refi c 09.09 rc 25.7t 6ru6 uonyueuo oKoJIo 20 cuentporpaMM. ftax u
B trpomJroM ceaoue, cilenrp CH Cyg 6r,rn 6orar aMl{ccr{oHubrMlt JlllrlrdflMr(' }ro

s tgsf r. roty6ofi 
'*or.rrrryy* 

6rrr "6orree 
IIHTeI{oIIIBHrIM u ycullulrucr, a6cop6-

rp[oHubre Jrutuut B KopornoBoJrrroBorr o6.nactra ctrenrpa. Hara6olee crrJrblrbr

B aMrrCCtr4E, KaK II B trpomJloM ceSoIIe, trepBble qJIS11LI cepIIIa Banr,Uepa, paa-

pemeHHbre rr SanpetrIeHrrbre JrtrHr{II r4oHtrSOBar{EOrO ?fleJre3a u satrpeq,eEHbre JIITHT{r{

iO tl. Ho ooordrrcu aMr[ccuorrur,re ra a6cop6qr(ourrbre ilurnuu.l r(oropblx ne 6rrno
SaMeTrro Ha ctreKTpo[paMMax npeAltrecTBoBaBluero oeSoIIa; opeAII I{gx - Jrutrll,,fi.

He I 1,6678, 5876; Mg II )"446LA cupo{uneM rllua <<o6paruufi P Cyg>' Cpegu
a6cop6quonHbrx Jrr.rHr4fr Hau6oJree cuJrbubrMlr a xpacroE o6racru creKrpa flBJrflIor-

20
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cfr finnnut Dr, Dz, Na I.Mnoroqr{cJreurrbr peafir,rea6cop6quourrbreJrrirHtrIruefirpam-
Horo ,r(eJreBa tr Heaoroprrx Apyrux MeraJrJroB. flonocrr TiO n cpaBHeHIIIr c 1980 r.
ua6rroganucr ocna6reurrblMu, BeJItrquEa cnarlnoB y noJloc ?'" 4584, 1," 4761 A'
Eecr(oJrbno Menbme, qeM B 1980 r.

flpu pacc*rorpeurrrr cuerrpoB CH Cyg o6parqaer ua oe6s BrrrIMaHrIe paBrtrque
rpo{unefi 6amueponcnoft cepuu BogopoAa trpu trepexoge or Ho n 6o.rree Bblco-
fir{M qJreHaM cepraut a rar(fi(e paailuqufl B crpynrype luuraft Apyrux aJIeMeHToB.
floaroMy 6rrn uponegerr rqareJrbnr,rft anarua npoSurefr BoAopoAHbIx ttrlauia u .

Apyr[x eMrrccuourrbrx ra a6cop6qrrouurrx tr:,rrrrufr ra paccMoTpeHo Irx rlaMeHeutre
co BpeMeneu. Ha puc. 2 ra 3 upegctaBJleHbr upo{uuu trurtmft Ho u HB rro Ha-
6lrogenrannr s 1980 u .1981 rr. lla.paccMorpeHufl pfr.c. 2 u 3 trloxuo BuAerb, rrro
JruHr{rr Ho r Hp r{Meror AByxnoMtroHeHrHyp crpyKrypy, a6cop6quouEoe ffApo

AeJrur aMtrccuro rra ABa KoMtroHeETa V u R c orHomeurreM lllrrelrctrBuocru.
{uoneronoro HoMtroHeHra r( rruTeucuBHocru fipacuoro, 66nr,munr eAuular{rr. 0ro
oTuortreutre, xax uor(aaario B [6], IraMelrflJrocb co BpeMenerrr ot 1,04 go 1,52r'
trpu eroM uaMelrffJracb rr troJrymlrpr{Ha aMrlcclru n Ho ot 160 ao 274 ttu/c.
Ha6nrogenra.n n cenr.s6pe 1981 r. AaJrr,r AJrrr troJrymtrplrHbl Ll," (Il2) B cpegrreM
tro rpeM HoqaM Braqeuue L75 t<vlc rr oruomerrr4e In|Is *1,32. flpu paccrrorpe-
umu npo{ra.nefi Ho o6paqaet na ce6s BnrrMaHrre illrp]rua r acr,rMMerprrs apbrJlbeB:

{uoneronoe r(pErJro rrpocrupaerc.s 6onee seM lra 35 A, urr 1500 nrvr/c, rorAa r(ax
Kpacroe r(pbrJro AoxoArrr trpuMepuo go 15-20 A, n;lrw 900 rrrr/c. Jlunraa Hp
He tronaBaJra r(afitrx-Jrtr6o cyqecmelrEbrx paarrauuft a upo{r,rne Me)fiAy rlepBbrM
r{ BropbrM ceBoHoM na6rrogeuuft gur nrr6panuux nosefi.

Oruu.rus a npo{zrax, troJryqeuHbrx B AByx ceaonax na6nro,qenrafi, oco6euno
BaMerubr y Jrr;frifr. H,y u H6. Ha pnc. 4 trpuBeAelbr npgSr_uz aMlrccr{ouuhrx
nruufr H1'r FI6 gnn is6pauunrx Hoqeft s 1980 u 1981 rr. Ha6nrogelrur trepBoro
ceaoEa troxaabrBarcT Trermo BrrpfffieHrrbrft {uonerooufi u npacurrft norrauoueuTBr
c a6cop6qzouHbrM a4poIu Me)fiAy HuME r(ax y Hv, rar( u y H6. I{urelrcrlBlrocrb
anruccur,r s jrunurrx H, u H6 uo orHomeHrllo I{ MecTIroMy nourllHyyMy P Centa6pe
1981 r. craJra trpuMepno n troJlropa paaa Hull(e, qeM B 1980r., qro o6tscnserqa
youJlerrtreM ftoHrErryyMa. B 1981 r. npacnrrft noMuoEeHr Y Ho ucqeB, Ha ero
Mecre trosBr{Jracb a6cop6qur, noropafi aHaqrrerbno yctrnuJlacb fi aoHrly uox6px,
u rpo{unr H6 cran u-oxoxt ua upo{unr tuua <<o6parsbrfr P Cyg>. Vculenre a6-
cop6quz rpu repexoAe B fioporltgBoJlHoBylo o6lactr ctreHrpa - 

or 116 _YgTIIo
Br(Aerb Ea prc. 5, rge uoxaaaHa o6racrb crer(rpa MelnAy HzI 3970 A u Hsl, 3889 A,
Sgecr AJrfi Her(oroprrx noueft B AByx ceBoHax trpuBeAeHlr Barrlrctr uHTeucuBuocrefi
tro oruomeuuro fi ypoBrrro Mecrrroro nourr,rHyyMa. Suraccuounrrfi r(oMrrolreuT
y JrrrrHuu H7 rrzffie ypoBrrfl norrrrrHyyMa s 1981 r., a B fiolrqe noa6pr ero coBceM
He BtrAIto. 3gecr, 

-nuguttto, 
cxaarrBaetca n 6neu4rlpoBaul2le c a6cop6quqnuoft

uuuuefi H Ca II, [ocl(oJrbny a6cop6qraoulrbre JIr]IHIrIr{ H u K Ca II r sroMy Bpe-
MeHu cTaJrr4 6onee rny6oxlrMrr rr mr4poltuMn. Ha CtrenTpax 1981 r. AoBoJr_r,Ho
cuJrbrrbre a6cop6quouuue 6anrlrepoucnue urr:nuvr upocJrerr(r4Barorcfl Ao Hro.
Vuenrrueur,re rruTeHcuBlrocrr{ BMltccuu s 1981 r., tro-BuAuMoMy, cB.sBaHo o

ycrrJrerrrreM {uoJreronofo Horrr?rHyyMa.
,- Han 6rrto orueqeuo BErme, R r(ourly non6pn BHaqrlreJrbrro Boapoc 6necrt
BBeB[bI. Buecre c arr{M, r{ax uor(aabrBalor ctrexTpaJrbHble na6nro4enra.s, upoucxo-
Ar{Jro yclrJreuue a6cop6quonuoro cuenrpa. pmr sa6nro4ateururrfi {axt nona ne
yAaerc.E o6rscHr,ITr.

Ouucclronnue JrrrHrrtr Fe II u [f'e It] 6onee yarze, qeM rtulnvfln BoAopoAa, r,Ix

rroJryrurrprrHa cocraBJr.fler rrpr4Mepuo 100 xrr,r/c. V uau6ouee criurbnbrx ttuumft
Fe Ii nunnrroBoJrlroBoe xpurrb run^e o6peaano a6cop6ryrefi vI Jrvrntnfr. rrMeror_ rlpo-
{znu ruua <o6patunfi P Cygr. Tanoro He 6DUIo saMerllo Ha cgexrpax 1980 r.
flomuuo [Fe II], B ctre1rpe CH Cyg na6.rrogarorcfl ABe BatrperqeuHble JluHrrrl r(I4c-

nopoAa tO I] y I6300 A u 1,6363 A. Eru urunuvr eule 6oree yar(r{e, ux roJrymrprrua
cocraBJrfler rrpr,rMepHo 65 xrtt/c. Paarrrasue B troJlymupuuax nunrafi BoAopoAa r4

Eogrr3oBarrgoro ?I{eJreBa Mo)nuo o6r.scnutr reM? qro trocJleAHr{e o6paayrotca
s o6racrr c uenrmefi ryp6yrenqueft u menr,mefi 4racuepcueft cnopocrefi lr'
Molfier 6rrtr, a HatrpaBJIeHIroM trorofie,

,[,rx ncex eMr{cclrouur,rx nranraft 6rrnra oqeneubl lrlrre}rcltBuocrlt Iro or}romeHrrlo
K ypoBHIo Mecrrolo I(oHrI{IIyyMa. ptlr AaEHbIe trpuBeAeIIbI n ta6.n. 7 U 2.34ecl
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Puc. 4, flpo$rur,r rr,rnlru H, r4 rrpr4Jrerarcqux r neit [Fe II] lr H6 Ann ua6parnux gar
n {980 r. r.r 1981 r.

uepBbrft cror6eq - AJrrtHa BoJrHbr, Bropoft - rrAeHTE{rrRarlr{.fl, trocJreAyroque -IrlrreHcrrBrrocrb B rIeHTpe ltu}irl,ra tro orHomeHrrro K noHTr{rryyMy QxlI) AJrfl pas-
Hbrx lrorlefi na6nrogenzfi. ,{rn a6cop6quourhrx Jrtrrrufi u a6cop6qlrounbrx r(oM-
rrorreEToB aMrrccrroHHbrx Jtt4H,U.i4 trpuBoAl,rrcfl eaBIrBaJreHTHa.fl mlrpr{Ha W1
:B aHrcrpeMax. B ra6r. 3,upune4enbr AaHHbre zauepeuraft AJr.tr Bo[opoAHbrx JrIrHrrr?
.Ho, H0, H1, HO ra Hs: AI(BI4BaJIOHTHa.E mI4pIIEA Wy a aHr0TpeMax? I{HTOHCI{B-
'Eocrz V- u R-xoutrolreHroB, troJlyrutrprrHa L]t Q12) r4 ofrromeulrerrurelrcr4Brrocrrr
{uo.neronoro ftoMfloueura H HpacnoMy I7IIR 4nr Ho n Hp.

Ha ocHosaHl,Iu lIBMepeHLft eHBrIBaJreHrHbrx rnlrpr,Iu BoAopoAHbrx JtprHtlft lt
pacfipeAeJregrilg arreprzr B crrer(Tpe CH Cyg, rroJryrregrroro lrrrreprroJrErlueft
IaEHbIX AJreRrpootreRrposoroMerpr,ru (puc. 1), urr oqeHlrJrr{ troJrHbre aHepruu,
I,raryqaeMbre aMrrccrlouubrMr4 JruurrrMr4 6anrueforcxoft cepuu Esn (oprlc*r."),
.I,r ux oruorrrenun lg EnJEng- 6anrueposcfiuft Aer(peMerrr. 3ru'-oqeaxu npn-
peAelrbr s ra6n. 4. OtrIz6xa 

'r,rauepeurzfi 8s. MolKer Aocrrirrarb l5o/0. Oqeuxa
Eno u .Ero , HeHoropbre nosu 1981 r. 6rrra uoryqeHa r,r uetrocpeAcrBeHHo lr3
pJrer(rpocrreKrpo{orouerpuuednux ua6lrilgeuufr uyreu cHaHupoBaHnx (c marou
1,12 A) cuer(rpaJrbHbrx yqacrx_o_B,_-coAepJfiaqvx ilmilvtvr H* Il HB, r,r rprrMbrKaro-
ulero R rrr4M r(ourlrHyyMa y CH Gyg u BS 7420. Omu6xa alexipo{oroMerprqe-
cHrrx u3Mepeuuft Ho u HBne [peBocxoAr,rrSo/o.?rw orleHr(u.nprrBeAeHhr Bo Bro-
poM tr qerBeproM cror6qax ra6r. 4. Itar BrrAHo r,ra ra6nzurr, cxoAr{MocrbAarr-
HI,IX,., trOJIYqEHIIbIX' O6OUUU, METOAAMU, BIIOJIHE YAOBJIETBOPI4TEJIbHA: PASII,IqUE
oqefox Ena. .8s., uoJrjeeHHbrx,Ha ocHoBe aJreRrpoclexrpo$oroueriu,recxux
(eph) u {ororpa{iauecxr{x (ph) cnefirparrbHbrx ua6uro,qeuuft, ne upeBocxoA}rr
oruu6on uauepenufi. B mecronr cro.n6qe ra6t.4 AaHa Beruquxa 

-(Esol 
Esu),

Momuo oTMeTr,rTb, qTo r4sMerreuv.n Ego, EuF.saMerllo trpeBocxoA.frr o;u6iiu
Ha6arogeunfi

t"arj
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Ta6.rr.r11a I
I{Hreucnnuocrrr DMrrcerrounrrx unuuii B cfler(Tpe CH Cyg

n ypoBrrrc MecrHoro r(ourrrHyyMa n ceura6pe-nox6pe 1981 r.

5 ,95
IraL
7,26

1,21
7,64
I,21'
7,76

1,25
7,75
1,43
l,4t
1,19
1,41.
1 ,31
7,47
t ,30
I ,35

0,78
1,18
0,75

1,36
1,21
1,10
1,34
1 ,08
1,22
1 ,39

L,1g
7,28
L,l4
1,10
1 ,19
1 ,33
0,84
0 ,92

t,tz
1,19
1,12

1 ,07
!,07

1,10
L,14

0,82
2,1o
1,87
1 ,00
1,20
I,2O
I ,63
0 t72

3.:reuerrr rr rroMop
MyJrbTr{nJreTa

Aara, 1981 r.

4861

4731
4725
4690
4686
4676
4665
4629
4620
4582i

83I
4576
4570
4555
4545
4540
4523
4520
4515
4509
4492
4490
4481

FrB /v
IR

Fe II 43

Fe II 37
Fe II 38
Fe II 37
Fe II 38

D, Oi)

t,Zl
1,25
7,25
0,95
I ,09
l,2B
1 ,47
7,23
1 ,65

1,20

r,gg
I ,33

1,37
7,52
1,30
7,23
1,40

0,57

rJo
1 ,39
I ,10
1,46
7,L7
7,44
7,42
l,t7
1,25
L36,l30

=

-

6, 10
4,62
1,34
1 ,36

1;0
I ,96
'1 ,45
2 ,50

7,49

ts+
7,44
1,20
7,74
'l 

"1I1 ,58
7,45
1 ,55

0,75
7,28

L,24
2 ,00
1 ,60
L,23
1,47

t,37
7,23

,.-j,zo
I ,56

1,23
7,26
1 ,81
0 ,85
0,91
1 ,09
7,23
7,46
7,44
7,2!
!,27
1,22
l,tg
t,20
I ,17
I ,09

1,18

zjs
2,18
1 ,27

I,40

5,75
4,60

rJe

1,12
7,78
1 ,33r e2

1,67
l,2B
1 ,53
1 ,55
1,22
7,70
7,42
7 ,71
1 ,61
1 ,68
1 ,30
0,72
1 ,10

?
?

2,00
1 ,37
1,15
1 ,51

1,48
2,00
I ,56
| ,42
1 ,83
1,32
t,2B
1 ,51
I ,90
0,84
0 ,94
1 ,00
I ,10
1,70
1 ,75
I ,19
1,26
7 ,77
1 ,10

1,31
1,15
1,15

3j4
3,74
0 ,81
1 ,16

4471

4416
4413
4400
4385
4375
4358
4351
4303
4297
4287
4276
4258
4244
4Z;';J
4227
4199

4188
4178
4173
4164
4155
4t2B
/,722
4114
4It0
4085
4067 -704063
4026
3970
3933
3889
3835
3825
3797
3782

24

Fc II 27
Fe II 28

ls rrl 1

FIe I a6c.
I{rfH Ca II
KCa II
IIufFIe I
Ho a6c.
Fe II 29 arr.
H16 a6c.
a6c.

Fc II 37
Fe II 37
HeII?
Fc II 38
Fe II 37
Fe II 37
[Fe II] 6

[Fe II] 6
Fe II 37
Mg III a6c. (16)

/ err.
FIe Il a6c. (re)

.f ou.
[Fe II] 6

[Fe II] 7
Fe II 32
Fc l1 27

[Fe II] 21,7
[Fe II] 21
Fe II 28
Fe II 28

[Fe II] 7

IFe II] 21

[Fe II] 21
Fe II 27
Ca I a6c. (16)
He III a6c. (16)

/ eu.

Fc II 28
Fe lI 27

t,OS

6,30

1,45

rjt
,;"
1,JJ
r,87
I,42
L,g2

1,41
1,77
L,64
1,67
7,29
1,52
1 ,68
t ,60
1 ,53
1 ,59
1 ,30
0, 69
1 ,09
0 ,88
1,2!
t ,56
7,24
L,15
1.,27
t,L6
1, r24
I ,53
1 ,18
1,23
1 ,36
t ,19
L,2L
L,25
L,7\)
0, 86

1 ,19
1,51
,L,42

1 ,19

t,21
1 ,21
7,14
1 ,09
'l ,18
L,29
1.,10

Z,AO
1 ,88l,l4
2,64
1.,2L
1 ,89
0u.



T a b r r.r qa 1 (oHou.raru.re)

r,A

3770
3761
3759-54
3750
3745
3736
3734
3730
3722
3716
3712
3707
3704
3698

SacltcHr rr lroMep
MY JI I,'f 

'I 
tr J] ET  

,{ara, 1981 r.

28,09

1 ,70
1,72
0, 56
1,27

1.,21
I ,09
7,72
1,31
1,30
1,29
7,22
1,29
0,73
7,21
0,27
1 ,33
0 ,69
7,20

25.11 81 r.

09.09

H11 a6c.
oM.
adc,
H12 a6c.
3II.
9it.
H1s a6c.
DII.
H1a a6c.
3[I,
H15 a6c.
E]I.
HlulFIe I a6c.
aM.

1. ,90

1,40
0, 18
,:,

Z ,,lO
0,78
1 ,10
1,24
7,22
1,17
0,55
1,34
0,35
1,18
0,23
1,20

I,A Slerucut

Ta6lr.rqa 2

I{Hrerrcnnnocur nrrnrfi B r{pacHofi o6lacrrr etrer(Tpa

27 .t0 81 r. 25.11 81 r. 'l), A SneMcHr 27.10 81 r.

6678

6584
6515
,6506

6456
6446
6432
6416
6384

,6 j63
6318
6317
,6300
,6248

6238
6234

0,76
1',26

7,37
1 ,03
L,4B
1 ,09
1 ,35
1",2I
I,22
7,34
1 ,33
I ,39
1,Bg
1 ,36
1,75
0, B0

0 ,71
1,79
1,75
l,4l
1,04
1 ,36
I,l4
1,74
1,73
7,70
1,20
L,27
1 ,30
1 ,58
1,27
1,20
0,s2

6t47
6130
5991
5951
5896.6
5889. I
5876

5534
5441
5363
5317
5276
5235
5198
5169
5{56

7,28
7,tL
1,21
1,20
0, 53
0,48
0 ,65
1 ,95

1,22
l,t5
1,36
1,15
0,62
0,53
0,72
I ,50
7,52
7,27
1,47
1,87
1 ,53
1 ,60
7,43
t ,77
I ,83

He I a6c.
!x{.

Cr II
Fc II 40

Fe ll 7/t

Fe II

Fe II
lo rl

lo rl
Fc II

He II a6c.

DINaI
DrNaI
He I1a6c

J 3u.

Fo II 48
F-e II 48,49
Fe II 49
Fe II 49
Fe II 49
Fe ll 42
Fe II 35

II P I.I M E q A II II C. 3A EAI,IHI,II{Y I]PI{HHT YPOBEHb COCCAHETO C IUgI,rErl HOITTI,IHYYT{A.

'fa6.nr.rqa 3

3xrfisa,reHrrrafl lulrprrHa, [oJrymnpr.rH,a rr rr]rreHerrBrrocrr, dlrro.ireroBoro rr 11pacgolo
noMrrorreHToB ltrurrfi 6arr,ueponcxoii ceprn BoAopoAa

09. 09
22.09
28.09
05.10
29 .11

857, 313
870,274
876 ,271
BB3 ,260
938,229

30,5
37 ,0
n'":o

23,6
27 ,5
,?o

4,62
4,60

4,32

170
183
174

113
r34
1y

192
200
216
234
190

1,29J15,3J5,65
1,35J16,616;10
1,32118,5 l|5,75

120,5 16,3
I t7 ,4 | 5,95

t 2 f! 1 2 o 4

Iara,
1981 r.

J. D.
2444000+

Hq

io
<ts <E

?5



Ta6;rut-a 3 (rrxonuaulte)

Aara,
1981 r.

J. D.
241*4000+

09 .09
22.09
28 .09
05.10
29.11

857 ,313
870 ,27 4
876 ,271
883,260
938,229

2,08
4,45
2,69
3,40
1 ,36

I

l,2c I o,5o
0.81 10,6-t
l. i1r IO,b5
i,rrO 

I 
tt,00

ful ",.
luat r' I v,, [,oc. Ior* lvr'T I aoc

09.09
22.09
28.09
05.10
27 .10

-117
-114
-110
--112 -57

-11
-5
-4
+8

-57 (3)

Ta6uuqa 4

IIO;1ras OHeDrrrfl ItSJ,rVqeEIt.fl B 9MIICCIIOHHLIX JlIIllIIrIx fi6nr'vcpOuCfiOfi geprlll BOAOI)OAa";d-;;;'6;,';trt;; ;,',*; 1980 r' ,o ,oa6pr' 1981 r' r apr"*rr'c

te 4Lra * oH0
J. ,D.

2444000+

-9 ,00

-8:-72

-8 ,73

-8,67

-t,su

-g, 
gO

-9,72

-9,58
-9,62
-9,59

-9.52

-9 ,68

-r, ut

-9 ,68

-9 ,64

-9,74

:

--9,59

-S,OZ

-9,53
-9,61

lr,

+73

EHo,
g--;:--

"HB

0,58
0,71
1,06
0,85

0,g2

0,94
0, 86
0,88
0,95
0,92
0,98

0,87
0,86

-10,18-r:-

-rO,fO

-t0,27
-ro,sz
-'ynt

-10 ,69

-10 ,61

-rlru

--
-10,75

-10,96-,lrt

-rl"

_

-11,7{)

-ll-,lZ-'lot
-10,95

I8H,,, tg Eu6 'g EHo

472
483
I tJ
827
837
848
849
855
857
867
870
871
876
883
884
899
938

-o,to
-8, 87

-8,74
-8,66

-8,65

-0, un

-8,76

Jlyuerare cftopocrrr (ar, rcwlc\ CH Cyg, o,p"An'"rl'-" '1 "o"ote"
H^9

fiE;F;Ro*

H6

Val,r a6c. va* veu

-zrl-ror+241-s3

l-2i:

_65

-62
-55

-16
+75

-95 20

KCA II
aOc.

.1Iyuerr,te cl(opocrrl rro Jrrrulrrru-rrporlllx DJrelleuroB'
" Ilonpanita 3a Bparrleulre Sennr y'neua

Aara, 1981 r I.e II aNI

22.05
28.09
05. 10
27 .10
25 .1r

-75 (10)

-53 (e)

-56 (3)

-100_.82

-45
-44

+58
+64

--JO
-15

Ta6urqa 5

Ta6nzqa 6

H1' Ira Hr

q
:

:
ro

i*

l.l
lDl

cldl:t I3li*l :

1 ,73
2,93

2,40
[,76

.l 
,28

1,83
t ,60
2,47
0 ,90

I ,60
1 ,06
1,2I
0,86

1,BB
1,48
1,,54
1,28

7,7()
0,15

0,Ll
0,i2

0 ,80

oJo
0,65

0,39
0,18
0,89
0 ,82

Lt)
I ,14
1 ,36

-39
-30

-58
-50

eph ph ep\ ph

t 2 4 5 6 8 I

-t,rt
-1u,

Hr Ho

a6c. aoc.

I 2 3 4 5 6 7 8 I 10 11 t2 12 TL 15 l6

-84

-76

-25 +2C

+2C

-30
_85

-rJ

26
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Pr..^.^I. O6lactr, cncxrpa r{c}r{lly 1,3970 A (IIr) u X3889 A II, n.rrr Herioroprrrx no-reft n 1980
r.r 1981 rr. ts Tex ?r{e oc.flx, uro u ra plrc. /r

Ha pzc. 6 npe4cranrreHa BaBr.rcr4Mocrr, lg Eso, lg EHn or lg Frroo. Moixuo
'orMerr'rrb rrpfrllyrc crarr,lcrr4qecxylo 3aBI4CrlMOCTr, Me]riAy eneptr.refi, r.ra;ryuaelrofi
Il Dl{I4CcIIoIrIrLlx JII,rHr{flx, r4 I4SIyaIeIiI4eM ts lteilIlepltts}IoM cleHTIJe, oAI{aHo
I{oJrpeJltrqr'r.s Irc oqerlrr cI{JIr,Hafl. TfaMeneHr4a lg (Esol Esg), ,.ur. l\{o}lrrro 3ar{e1r4Tr,
r43 paccMoTpeHl{.a ta6:l. lt , He npeBocxoAr.rr BaNterrro orul.r6on r.ralrepenrafi, rrcnJrro"
arcHpre cociraBrrfler Berrr.r{r{Ha lg (Eyol Esu), oupeAe.ue}r}iafl 17.0G Bl r. (J. D.
24411773), Hor4a elqe Ile HaqaJracrr axlr.rBHafl {aaa 1981 r. Orx.uouenr,re BeJrr4rrtrrrl
1g (E11ol Eyli) o ety ;1ary o6yc.noBJrerro Hr,rBnr4M rro cpaJlr{errr4ro cnocJreAyrorqrrN{r4
r{BNreIlerrrrflMrr BHaqerrr{elr E11u (cu. pr,rc. 6). .(pyrlrulr c.rroBatr{r{, c paaBrarrleM
uonorlr axrr.rsuofi Sasrr 1981 

". Eu, noBllocrra 6o.rree aauerlro, uer{ _Esr.

_.^,(anuue o 6a;rsuepoBcr{r4x Aefiper{errrax (6. l.) no ua6rrogenu,n 1980 ra
t9B1 rr. fionaaaru]r rra prlc. 7. f(ax Br{Arro r4B pr{cyrrxa, Errr AaHHbre /IJ]fl Ar]yx
..lrer aanrerno pagJrr4rrarorc.q. R 1980 r.. 6. g. 6ttn 6onee no.norr4M, qro roBollrdr
'o 6o.ur,urefi rrJrorHocrl4 o6o,ro.rxu, qer\{ ts 1981 r. LIro6r,r xapanrepr4aonarr, {uar.r-;qecHr4e rrapaNlerpbr ra3a, Horopr,re N,Ioryr l1aTr Ha6;rro4entrr,rfi 6. 4., lII,r noc-
noJrr,SoBaJllrcrr llacqerar,Iu 6. A., IlblrloJlllenrrr,rllr.r B. fI. lplrnr,rrmlr ra If . A. Ha-
rr,rruenor'f 17l prn cflyrrafl yAa]ruoro noa6y;rr4enr.rfl r{ rrorrrraaru.rr,r raaa, l3r,rqrnc,lreu-
Jrble IraMIr gllaqelrIrr 6.4. npr.reoAaT n cJreAyrox{r4xr Brraqe}rrrflrf napax{erpoB, xa-
paHTepr.rayrorrlr{x coc'rorrHr{e raaa, rge o6paayrorca BoAopoArrLre .tr.r}rrtr4. Dro cpe4a
,e^ ?r:20 000 I\, c nn ot 1011 4o 1010 cNr-3 ,r nepo.rriroc,.oru Br,rxoAa HBarrra
.Frz : 10-"u.

27



, +ol

? q+
i-

rg fro.(qz/mL.t) \ [^u1w/wL r,)

ti

17

zt

,.
lo Hn

L Ho
g

/,8

u,4

/
-4/
-4d

-zn -2I,, U L, U -4 / - 1,3 \g .rroo -1 2
*/,,

Prrc. 0.

-2 /7
Puc. 6. Sasuci{ltocrr, rtolnoii arreprrrll rI3JryqeEIrrI
B JITIHI{rrx H- rr H,, or rrJlorrrocrl,I I'I3[yrIegLrrI

4li

B rrefipepr,IBHol\t cflel{rpe (lg Furoo)

Puc. 7. Ha6rrcgenustt:r 6anr,rteponcnrtft 4expeueut
B crer(rpe CH Cyg

PaBr.rr,lM[ Bla(rratrc.r o6o.gsa.rerrlr BHaceHr,Ifl 6. [. trrq orAcirbllblx Ho.Ieil B 1980 r. (1, 2) fi 1981 l.
(3.._09.09, ,1 

-22.09, 
5-28.09, 6-05.10, 7-29.11). CrJrorxHaflr,rrrlrpr{xoBafi Jlr'lHrrlr-paoqer-

rrbte 6.A. EJtrr creAyroulr{-ri napaMerpoB rasa: Tn : 20 000H, ne : l}tn cin-3, flrz : 10-t I'Ii17'e :
: 20000 I{, tr" : 1011 cItI-3, Brz:4'10-6 coorBercrBeHHo

Jfi,uerr,re cxopocrrr. flo nounonerrral{ oMIrccI,IoHI{Ltx JIIrHrrfi Bo4qpoAq r{.FqJl-
6onee cr{rrbrrbtM aorrccraonlttu u a6cop6ql{oullbtM rtll*ltt{Nt Fe iI, [Fe II], [O I],
I{e I, I( Ca II, Na I u rrenoropr,rM Allyrrrr{ 6r,uru rasruepeHbl ryqeBble cmopocrl,r"

Peayrrrarr,r uauepenrafi ilpltBoA.src.q n ta6n. 5. 3gecr, B rIepBoM cron6qe - Aara,
Ro gcex noCJreAVIoqI{x cToI6IIax - BHaseHu.E JIyrIeBoft C(opoCrII Ur (rU/c)
no r(oMrroHeHTar{ ttuuuft 6a.nr,ueponcnoft cepulr or Ho, Ao Hs. ,{;rr nruru FIo

O11SEHa rr?. [oryqeua IIB I{BMepeHI,Ifi rpex Cilel{rpolparr.llr. Ourn6Xa IIsMepeHI'Irl

cocraBJrfler +-(1-3) nlr/c. B ra6n. 6 upnaegenbl ilyqeBble cxopocrl{ rra l{aMepe-

uuit 4pyrr.rx rrouuft. B cxo6xax nprrBeAeHo ql{crro r{BMeperllaii, orurl6xa r4sMepe-

rrr.rfi BAecb lre npeBocxogut 4 Hrr/c. Itar BrrAHo r.ra ra6n.6, {noreronble eMuccuou-
rrr,re r{oMnoHeHTLI JIITIII4fi no4opoga oT Hc{ Ao He LI DMI4ccI4oHHLIe JIIIHI4I4 ApyII'Ix
DJreMerrroB cMeqelrbr n {uoletoeyrc qaclb crrer(Tpa. O4I.Iaxo BeJIuquHa cMelrtreHl{fl

AJrrr paaJrr.rqnrrx ;rr.rntaft rre oAr4HaHoBa r{ r4aMeHtlerc-s or -115 xlt/c Y Ho Ao

-45 xiv/c y tO ll.
Be,nu.ruira cMentrelrrr.fl rluorerorux r{oNlrror.reHroB BoAopoAHr,Ix JILI}II{fi ot Hg

go FIs npr{Meprro oAr{HaHoBa I4 paB}Lgercrl B cpeAHeu -93!-2 HM/c Arfi oguofi
nosu rra6rrro4euuit 22.09 Bl r. Jluurau rrorrlraoBauHoro )ItereBa, r.r paBpemerrHlle'
r.I Salrpetr{eHHble, [oI(a3DltsarcT Mel{bmee B cpaBHeHLIt[. c JIITLII'LMII BOAOpOAa

CMeqeHr4e B HOIlorRoBOJrHoByIo O6,raCrr, cneHTpa. Ipraueu ecJII4 BS.flTL CpeAHI{e

Bl.raqeHr4rr tyueroft cnopocitu ro H,, IIB - H8 u \[tfr Fe II, To oHrr tror(aBr,IBaror'

ue6oilbxrue IIBMeIIeuI{fl R IIHrepBaJIe oAHoIo Mec.rII{a, c 22.09 go 27.10 87 r.
Cauyro Hrraxyro Jryqetsyrc cHopocrb rroltaablBalor Batrpetr{eHHble Jrr{Hr{r{ fiLrcJropoAa

tO i], -45 xarlc, s rrnLrvrkr no1';lotrIeHns K Ca II, D1, D, Na I r'r uexotopr'Ix
Apyrux EJIeMeHrots. A6colt6quoHHlle flApa BoAopoAHbIx tuloufr. ral()I{e cMeqeHLI
B KopoTKoBoJII{oByIo qaCTL, cIeHTpa, AJIfl flApa JII4HT{I4 Ho a:ro CMeuIeHue coCTaB-

ilrrer -62 HM/c, rorAa r{aft girfl Hg - H0 orro paBrro B cpeAHeM -24xvlc.
A6cop6rllrlr y Bcex twurrfr, noropr,re nor(aar,rBalor npo+I{JIr4 tuna <o6patnr,re

P Cygr, r{N[eror rroJro]r{rrreJrr,rrbre cMeqerrua. CHopocrLr no a6cop6rlraonlrr,rlr_xgpar'r
,rr1nfi He I B l(pacHoft o6nactra ctrel(rpa cocraBrr.rllor B cpeAlreM *60 nrt/c'
Saueruu TaI(Ete, ,to t p, ycLIJIeHI4I{ a6cop6quonlloro HoM[oHeHTa y .nraullu H6
cMeqeHr{e ero IIBMeHI4r6co 

-o, 
-tG xrt/c (22.09.81 r.) Ro -}-75 nu/c 05.10 81 r'-

O6paulaer Ha ce6,E tsrrrrtvralrr{e cpaBHeFrr{e ryseBblx cxopocrefi , olpeAeJlellur,Ix
rro JrrrHr{r{ K Ca II B 1980 ra 19Bl rr. 3Hasenfrrr uyt orpeAeJreu}Ir,Ie tro lrilIJrivt

K Ca II n 19Bt r., cr{rrr,Ho orJrrrqarorcfl o:r uafi4eIrnblx ro na6nro4enr'Irrrt t9B0_r.
Torga !1tn ur 6rrnrz nafrAerrbr BHaqerrr{s -89 u -106 KM/c B ItaBI{bIe no'ru. 3a-
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MerrrM, qro Barepcrefip [8], aHaJrrr3rdpy.fl Bbr-
cor(ogrrcnepcHbre crrexrporpaMMbr CH Cyg, no_
ryqeHHbre s 1979-tg80 rr., EameJr, sro a6-
cop6rllra Ca II nacrexrporpaMMe cAr{ctrepcuefi
2,2 Alw paaperlaercfl Ha nerbrpe RoMrrorerrra
co cfiopocrfluru-740, -720, -105, -87,5 xu/c.
Hamu orIeHKr4 ur rto ua6rro4euraxrra lg80 r.
rronaar,rBalor Brraseur{.a, 6nuexue r( AByM r4B rro_
ryqeuHr,rx s [B]. A6cop6quu Ca Ii ra Na I
trpunr{crrBaro:rc.s Banepcrefinou oxo.rroanea4nofi
o6orouxe, nocnoJrbny nafigeuuue uM gHaqeEu.fl
cyqecTB eEHo rrpeBocx oA.frr rr Melr{ sBesAEyro cHo _

poQ3b, o)fiuAaeMyro B orofi sacrra ue6a paBnoft

-75, -20 xu/c, tr cnopocrr,r{euTpaMacc cr{c-
TeMhr, AJr.fl HOrOpofi trpuHr.rMaloTc.s SHaqeHr{.fl rrfl
Hafi4euHr,re no Banpen{eHHbrM Jr}rHu.EM tO Ij.
.:HaseHl4.fl u?, rIoJIyqeHHBIe tro Jrr{Hrd.flM K Ca II
ra Na I n 19Bl r., HaxoA_rrrc.E Melr{Ay AByM.f,
trocJreAHr4Mr4.

SaxnroqeHne. B nacro.Eqee BpeM s uan6o-
JIee troJrHo o6r.scn.ser ua6nloganruwecfl \o cnx

Ha r--.-<

'pe.<_-o
nf e-+_o

Ht r-<

H, +-.<

Ha rry-r

-,ry, / +,/z/
aT xuf c

Pnc. 8. CxeMarrlsecxa.q HapruHa
I{BMerrerria tyuenori cxopocrr{ rro
RoMtroEeEraM llur,ufi. 6alr,ncpon-
cxoft cepr.rr,r or Ho Ao Hs

trOP flBJIEHI4,g B CIICTEME.CH CYg MOAEJIIT, trPEAJIO?I{EIIHAfl JIYYAOM [1I, COT.TTACUO

#Jlqgfi cI crg - 4nofinaa aneaga, cocro.flqa.rr rrB trorrytrpaBuJrbHoro rtrraHra
'wro llr r4 oeJloro HapJIrrHa, Bonpyr Koroporo Bo BpeMff AocraroqEo Br,rcoHr.rx
Mar(cr4MyMoB rroJlytrpaBranr.uofi BBeBAbr Boarrrrxaer npeuennrrfi axHpequouurrfi
4racx. flocltoTpr{M' Har( BhrrJrflA-ET c Tosnu BpeHlrfl atofi uogenlr uamr,r na6-
rroAeHu.fi.

Kpueaa 6t'ec.na. HerpyAuo BaMerrrrb, qro ua cnerosofi xpunoft (cu. prac. 1)
uprz l': 8015 A, "4qJ ocHoBIroM AoJrrr{Ho pertrcrpr4poBarr,c.rr rrBryqeHze cBepx-rr{raHra, K noHrly 1980 u B Haqaile ua6nrogareubrroro ceaorra 1gB1 ;., ,u 

"rugiir,upeAruecrBonanmeft Haqaily nosofi axrzsuoft {aar,r, na6nro4aerc.n 'rray*oorrrroa
Ilo'EpqaEr4e' Koropoe He HoppeJInpyeT c .rlpr(ocrblo s 6oree HopoTr(oBoJrrloBr,rxyqaCTItaX CIIeKTpa, rAe B oCHoBIIoM BHJIaA B UBIyqeHIae AoJrlr{eH BrrOCi{Tb
ropnurafi KoMnoHeHT.

Taxuu o6paaou, B paMxax axxperlr{ouuofi ltoge.rrz Mo}nHo trpeAcraBrrrb Eror.na6nro4arennurrft peayJrt,Tar KaH ycr4Jrerrue axTr{Brrocrrr troJrytrpaBtrJrbHoro
II2IraHTa' npeAmecTBylou{ee }IaqaBltreMyc.s qepea rroJrloAa, AonoJrrruTeJrbHoMylo.EpqaHuro afiKpeqrfoHHoro Aucr(a,

cmpynmypa atwtccuoH,ttbtr ,ruu,uti. HaH orMesaJrocb, 6anr,ueponcxzft geHpe-
MeHT B clreHrpe CH Cyg AoBoJrbHo xpyroft, qro cBrrAereJrlcrByer o Hrrar(r4x BHa-qeEu.sx n* frpu rar(rrx 3HaqeHr4.f,x n" (lo7o-101i) cu-,,, *ur. yr,ururo u tgl'KoHTypbI aMrdccr4oHHblx ttu]a'ufr. onpeAeJrflroTo.rl B ocuoBrroM r(r,rHeMaruxofi ueny-qaroqero rasa' trpu sroM AJrfl xam40fi eMr4ccr(oHrrofr. ilzsmm cyqecr.ye, c"ofra{senrznHrrfi ypoaenr o6p.aaoaanrarr: gnr 6oree shrco*r*rr"oo, cepuv ypoBe'b.
xapar(repr43yerc.q 6o.ur,ruefi rrJrorHocrblo, 3ro Aaer BoaMolr{HocrE tro cxeMe,
rrpeAJrolneHnofi s [9] ,q.ns auaJrr{Ba oqeHE, cxoAuoro eMr{ccrroHgoro cnenrpa RWBoauusero' trpoBorAr{poBarb HuHeMaruqecxr{e ycJroBrr.rrc oooror*, 

", irrrii,paccro.frrrrr.sx or 3tse3Abr. H_a puc. 8 gaurr cpeArru e ue ta6r. 5 seJru.rzubr ryqe-
Bbrx cHopoctefi 4rr scex Ha6rroAaBmr{xcrr EMrrccrrorrrrrr x rr:rL:u:afr. Ou"ur"pouTrror,tcepafi. Cseruhrlru Kpyrr{HaMr4 zao6pamenbr BeJrrrqur{br ryqeBrrx cxopodrefi 4.rrnAMZCCI4OIIHbIX ITOMtrOEEIITOB, TEMIIbIMII _ AJIfl A6COP6qT,TOUEOTO,AAPA'. CHOPOCTT
Bpatr{eHr'r'r I43ryqarcqeft o6nacrz cocraBJr.Eer troJroBraHy paccro.Errr{.rr MeHAy aMr{c-.
cr4oHHbrMr4 trUHaMrlr rn paBrra -55 xvlc, a ryqeBafi cxopocrn a6cop6qraourro"r r4pa
xapar(repr4Byer paAr4aJrr,Hyro cKopocT6 o60fiosxv. crpyxrypa fiorrrypoB rrepBhrx
Tpex qJIeEoB 

9T Ho, Ao Hr I{a puc. B nonaarrnaer paAr4taJrEuyro cxopocrr,, coorBer-crByloqyrc pacltrlIpelll[rc, CKopOcrL I(oTopoIO EO0HOJIBI{O yueurruaerc.E c nepe-
I:l9y l_6"lee rny6oxuu u u.rrorur,ru qairrn o6onoqxz. "ilrrw or H6 Ao Ha,
oopaayroquec.E B etrIe 6olee u.rrorr{oM raae, rrMeror a6cop6quouubre KoM-trorreHT6rB AJrrrHr{oBoJTHOBOM r(pbrJre ilurE'Z.m. flpu arou ryqeBa.fl cHopocft, a6cop6qlruy nzuuft Hz, He 6.rrzaxa r .uyveaofi cxoipocrra gMrrccrlourroro r(pacHoro HoMrolreg-.
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Ta B JrI{rII4gx I-Id. -- IJr. 3rO N,Io;IieT 6ttTr, CsflaaI{o C TeN{, rlro Bo tsIlylpeHIII{x
qacr.Ex o6o"no.rxlr npor.rcxoAr{T BbrrraAeHr{e raga }Ia aBeSAy I{ paAlraJrbHatl cHopocrb
traAeHr,rs cpaBHI4NIa co cHollocT610 BpaIqcIII'Ifl'

Anroprr IICHpeHIIe 6,naroqapnr B. fI. lpuul{Ha I'I fI. fl. llerpoBa 3a I{Hl'ellec

x pa6ote rI fIoJIe3IItI0 o6cyirtAeur.la I'I 3aNIcqaHII-fl.

Anpenr 1982 r.

JInreparYPa

t. JIyyA ,T. C. LleolttxlroBeHrlafl rcpcrlorrrrarr anr:aga CH Jle6egn,- Acrpo![iranxa, 1980,

r. 16. srtr. 3, c. 443-456.
2. 

-E'y;;;7. 
E. 'P.ryrrr,rarbr Jra6oparoprrhrx rrcnnralruii ur(ropnar\tlonro_-ltalttp_t'trenr,noir

cr{crer\rr,r 5-xanalrioro cuoxlpo,lo"onrerpa.- I4an. Iilrurr. iciporlua. o6c., 1979, r. 60,

c. 797 -204,.8. IIopp []., Witzigmann S. Thc act,ral l;hotornrtric behaviour of CII Cygni.- Inlorm.
Ilul. Var. Stars. 1981, N 2048. p' 1- l.

a. Xip'"*i"oo A. 8., Tepetqenno'B'. M., Iirtaaeaa JI . II . Cnoynsut cnertpo(tororterpnuccurrii
rtaia.,ror:leoai(. A;rMa-Ara: IIayrta, 1978, 197 c.

5. Xopi^rnoa A.I)., Tepeulertno'a ttt , Rrtarcoa.n. il., Bofino-IL -FI._Itanu6porfia cllj'.]{r-
pon r,ra6parulrx aseaA. I.-Cnr:nrp Bcrr.r.- Acrpou. x(ypfi., 1980, t. 57, nun. 2. c. 26'l -
245.

'6, Van'nLtna Z. C. CnexrpaJrr,r{6re rla6.rrrolqcnrrx nortynnpnoii BI}['BALr CH^ Cygni B I'tloJre-
oxrn6pc 1980 r.- I4ai. I{purt. ac'rpo{la. o6c., 1983, r.67, c.33-42' 

----:.7. lputturt. B,II ., Kamotrueea II .,4. Ornocr'rrt,JrrrrIJc LTIITOTICLIBIIocTL{ BoAoPo/lHhL\ JrI'IIIIIIT

B AB14)nyulnrcfl (llrcna\.- llas. Iipsru. acrportrrr. o6c^.^l-98^0. r..62'.9',96 . i.8
8. W'allersiei,, 6. p.r"r'r'nt high-rl ispt'riion obscivations of CH Cygni - Prrbl' Astron' Soc'

Pacific, 1981, vol.93, P.577-580.g. Ettna,t. A. B., f pr,.*,ut, B.lI ., llempoa IL il., Illaryggyyt II .14. Hcxoropbte pc3yrlhrarbl
crrer{TpaJrr,H[rr lr (roroncrlrrr.racrtr,r lra6.nropcirr.rii R!V Boaitt'r'relo.- fh'lcr,lta tl AcTpoE.

7r(ypn, 1982, t.8, Ili 3, c. 172.

IrAIt 523.841

,cuNttstrIoTmqEcHuE SATIViEH{IO-IIEPE,Ii EHFtrblE 3tsE3AbI
CI CYG I4 V T329 CYG.

COII DCTABJIE i-I?IE I(PIIBI,IX EJIECI(A

B.II. AprunoBa *, T. C. Eelsruna

CorrocraBrcr.rbr Hp11ri6re 6.rrocna or.6r6rroruqoct{r1x Bar}IoEIro-rrepe]Ierrlrbrr aneag CI Cyg

(p : B5sd) rr V 132g Cyg (p : g50d). Iloc.neucnr,uuxu 1977 r. xapar(rep xo.ire6aultii 6recxa

cI cyg pesr{o r.r3r{egr,r.rr, ,o* }r{e Halr u y v 1329 cyg noc.no 1964 r. llrurttuy,rt1,1 xprrnoil

,6lCCria, COOTReTCTItyIoqI.Io SaTrIolII,I.qNI Horl[OIIeIIToB ts CIIcTelIe CI Cyg noc"te 1971 r'' CTaJIII

6o.,ree yerrr.nlr, a y V 1329 Cyg, uao6opor',6o,,rr:c rutrpottllrlu rl r{elree rly6olrttrttt. l'Io-ru;1tt-

t{o}ry, B rrpoqeccc Bcnbrrrrnrr r,r3rrorrrrJlacL 11pocrparrcrBounaa rto11{r'rrypaqIIfl o6errx cr'rcrelr'

Boauoxro, aror ra6.nrogare;rr,nsri.i {anr rn.raercs orpa}I{euI{er{ pasJII,IqI'Ifl {lranuecxnx xapafi-

Tepr.rcTrrn cltlr6r,rotrrqeclulx 3BeaA, BEIACJISHIIIiX fIaslrgcHlllr r'r PygarCOlr B rpylIIbI I lr

II rrrnos [15].

sYx,IBIOTIC ECLIPSE-BINARYSTARS CI Cyg AND v1329 Cyg. THE LIGHT CUR-

VES COX,iPARISON, by V. P. Arlt.ipoua, T. S. Belyakirza.- The light curves of symbiotic

eclipse-binary stars CI Cye (p : 855d) and V1329 Cyg (P : 950d) have been compared.

The character of CI Cyg fi[hi variations changed strong after the outburst h 197i as well

as tlat of Vl329 Cyg afier its outburst in 1964. The minirna of tlie light curve corresponiling

to tlie components eclipses of CI Cyg systcm becamellarrower. But those of V1329 Cyg on

the contrary became r,,icler and shallorver. Space coniiguration of both systemsapparently

clanged in the process oI the outburst. Probably, tliis observational fact is a reflection of

diffeielt physical characteristics of symbiotic stars, picked out by Pac2inski and Ruilal< as

I and II types groups [15].

,* locy4apctsesubrfi acrpoEoNrr4rrecEr.rfi lru-r raM. fI. I{. Illrepu6epra, MIIV.
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CI Cyg a Y 7329 Cyg - cnM6zorra.Iecnue aarMerHo-trepeMeHHbre BBeBAhrc treplroAaMu 855 u 950 cyr coornincrBelluo. Qorouerpuqecxoe troBeAer{ve
xarrgoft rra Hlrx trpocJrerfieuo c t8gO r. r,r Ao Hacrofiqero BpeMeHr,r [1-g].

?Ianecruo, _rro o Hasara {orouerpuuecfiux na6rlogeuufr. u go Bctrbrrrrn}r,
noropan y cI cygtrpouaomrra s lgTl r., & yyl329 cyg , lg64r., o6e aneagr,r
EaxoAr,rJrrrcb B orrocureJrrno cnoxofinom cocro.sHr,rr,r. Jlumr a 1911.r. u 1937 r.
Baperrrcrpr,rpoBarrbl gne ne6ontmrle tr HetrpoAoJr?r(rareJrbHbre Bcrrbrmr(u CI Cyg.

B sepxEefi qacrrt pucyHKa (a, 6) nocnpor4raBeAeEbr {parrrrenrrr *prur* 6r".-
cxa o6eux BBeBA, rrocrpoeHubrx no {ororpa{uuecxrar,r tB,^6-8] u Soroanerrpuqe-cnuu ua6nroAeur{.fiM aBropoB R- cr,rcreMe B,'uactuuno ouy6nuxourir"r* [4, 

'5, g].
Crpenxau_tr orMeqeEbl MoMeHTbr MrirHrrMyMoB 

"o"r""rrb 
aJreMeHTaM cBeroB6rx

npr{Bbrx [10, 111.
Itax nu4uu' Ao Bcubrmxu 7977 r. 6necx CI Cyg ucubrrbrBaJr ue6olr,mue rone-

6ar..,s. B trpeAeJrax 1"n. Bareu aMtrJruryAa yaerrrriacrgo B*,3, trorBrrJrzcb yr*r"
MEHr,rMyMbr.

rtpzraa 6recxa Y1329 Cyg Ro 7964 r. 6rrna anro;renogo6uoft, c yar(r,rMr,r Mra-
rrr4MyMaMr[, SHaqurerBHofi AzCUepCzefi anaqenzfi 6neoxa Me]fiAy HrrMr{ u o6qet
aunnury4ofi oHoJIo 2m. flocrre Bcubllrrr(lr oua craJra rroxo4urb , Ha crrgycorrAyc aMtrJrr{ry4oft onono 1*.

Mzuuuyurr, Br4Arr_Mhre rra KprrBr,rx 6neona CI Cyg u yl}2g Cyg (cu. pqcy-
r_ox), n ocHoBr{oM o6ycnoaneubl BarMeuu.fiMu RoMtrorrenroB B guoftioft crcreon"e-
,(irx xamgofi 

-r,r-a aneag na6nrogaercfl ToJrbno oArrH trepBtrrru# orr"ruyrrr. f(arr
tror(aaauo s_141, orr^ co.orBsrcrByer BarMeHEro rop-aqero HoMtrorreEra 

"CI Cyg
xoJroAHbIM. lna Y1,329 Cyg taroe trpeArroJrox(enue raxrxe npeAtrorrrrrrerrsrree [0]-"

, {, aroM }fie prrcyHne upe4cran.rrerrbr cBoAHbre r(prrBbre 6.necxa ,rr* ,ula4,
\6, ?): BHrrsy - Ao BcrrbrmHr{, BBepxy - trooJre scuumKra. . H co}r(aJreHr,rro,
cBecrrr BoeArrHo nce na6.rro,qeuu.s CI Cyg uocue lg77r. He trpeAcraBJr.Eerc.fl BoB-
Moxnriu r,rs-aa 6ofirmux trepetraAoB .fipnocru. B 1gz5 r. BaperrrcrprrpoBana eqe
oAHa BcrrbrrrrKa, 6onee flpr(a.fl tro cpaBrreHurc c 7971r. floarouy a;recro croguoft
xpunofi CI cvg_ uocJre^Bctrbrmnu trpuBeAeHlr Rpr{Bbre 6necxaAByx MrrrruMyMoB?
a rrMerrHo L975 n 1980rr., r(oropble aanegoub o6ycrouenhr BarMeHrrflMti t4
rruercT AocraroqHoe xoilu.recrno ua6uro4enuft. B [5] uoxaaano, qro o6a uuuurvry_
ua _6ruexra rro. Epo4oJr]r(ureJrbnocrrr Me)fiAy co6oft.

?I: paccuorpelilI^c^BorqHblx npr.rBrrx 6uecxa (e ne)BuAHo, qro trocre Bctrbrrrrftrr
1y^ql Cyg, z y V1329 Cy€ rr*""rnucr {opun rrrzuuuyrnon. yCICyg mupoxuft
(9,Q^{) cMenlrrrc.E ysnr(M (0,1 P) c 6oree npyrrom crufioru 6necxa , ooare"ro*.y1329 cyg uoxadrrBaer erqe 6ouee paaure.nrnyrc trepeMeuy: yanufi rny6oxrzft
MUHIMyM trpeBpartrJrc.E B rtruponut c lrenrmeft alrnnurygoft.

ItaK lrasectHo, B SarMerruo-trepeMeunbrx BBeBAax {oprtlu rtlzHtrMyMoB rra Kprr-
sr.rx 6flecxa o6yctonuenrr otnocnreJrbHbrMrr paaMepaMu noMtrorreuToB rr yrJroM
rrar(Jrorra trJrocKocru op6zrrr. Haxonrr me npzuulrrr ua6urogaeurlx usMeueuufiB paccMaTpzBaeMbrx aaeagax?

B nactoaqee BpeMfl Muorue r[ccJreAoBareJr!( cxJrourrbr cqr{Tarb, qro crlcreMa -.culr6zorusecr(afl . BBeaAa - rrMeer cJroxrsoe crpoeurre [10, lz-L41. flonaumo
aBeSnrrblx noMtroEeHTOB, B 3Tr{X CnCTeMaX MOIyT CyqecTBoBaTb trJroTrrbre laSoBbre
o6pasonanu.E, cBeqeurre r(oropbrx Brroczr auonerurfi BKJra,q B cyMMapEoe rr3ryqe-
sue: ,o6orosnu (4ncxu) Bonpyr rop.flqtrx gBeBA, troronrr. IlcxoA" trB aroro, trpeA-
troJrolr(uMi qro Ao BctrErrrrHrr 1971r. Bonpyf ropffrrero fioMtrorreHra cI cyg cy-
rilecrBoBaJro rogo6uoe ra3oBoe o6paaonauue, tro paaMepau cpaairuMoe c io.noi-
EbrM rrrraHroru. ?Iuenno oHo tr oupeAeJrrrJro Sop*y lrz"ro,ryu-a ao Lg7 l r. flocne
BctrErlIIHrr cBeqenue ero guaqlrreJrbHo yMeubmr,rJrocb r.Itn ero o6paaonauue 6rrno,
pa3pymeEo. floarorvry MEHuMytt[ cran 6onee yBKr4M, HecMorp.E rra ro qro ropauraft
KoMtroHeHT rrpr[ Bctrbrmlte yBeJluqu,irca. Oguaxo ero yBeJrurregue 6rrno ne6onrurr,ru,
11 tro cpaBlreHrrro c xoJroAlrbrM rrlraHToM Orr ocraJrc.fi se60urmzu.IIro xe Hacaercfi V1329 Cyg, ro B peayJrbrare Bctrbrrtrxr ropauuft KoMrroHeHT
ee oqeHb yBeJIIIquJICfl U, IIO paBMepartf crar OpaBIII{M O XOJIOIHbrM rlri]arrToM.
flpouaour4o oro, tro-Bl{Aunrouy, sa cqer o6paaoainur uoqnoft raaonofr o6oJrosxu,.
cBtrAereJl6crBoM qero .flBJr.flercfl BoBHrrnI{oBeHue ctrexTpa rrrrar(oBoa6ymgenuofi
TyMaHrrocTr4.

3t



,/96f /?70 /r7f ./4,p.4 2

//aaa J.n.

?zsz

mpg,B

,/u-

//

,/Z

/J
z/-/s//o /ruaa /zaat

-pg

/Z

/ 4r , 4/
ConocrasJleune {oronetprqecxoro troBeAeErrff CI Cyg u V1329 Cyg

,9

/u

,//

,/Z

//

a ti 6 - OparMeHrbl I{prrBrix 6recra cr cyg h-51 u v1329 cyg [6-9]' crpeJlHauu orMeqeubl MoMeHrbr MrrHtr-

r\ryMoB; 6 - cBoAHafr HpuBafi 6rec(a CI Cyg Eo 1971 r. [2] (BIIu3y) u fipIIBbIe oJlecxa ee MI'IHuMyMoB 1975 r.

,[4] ll 1980 r. [5] (ssepxy)l e - cBoAHbIe npursre 6:recxa Y1329 Cyg go 1964 r' [6-8] (nnfiay) 
'r 

rocre 1964 r'
(BBepxy) [9]

Momgo [peAnoJlo]fir{Tb TaK?r{e, qTo rrBMerrtrJrr{ob pasMepbr xoJroAr'rblx noMtrO-

HeHroB. Ecnra ero r{ npor{cxoAr{Jro, To n..ge6onsmux [peAeJlax. Huxaxux cBr{Ae-

TeJTLCTB B noJIr,Sy 6onr,rur'rx ualreueuraft IIoHa Her'
Itax n cI cvg, raK r{ s v1329 Cyg npu BcrIbIIrIfie..rpoI{BoIrrrTI{ sHaqlrreJrl;Hr'Ie

rrsilIelrellrrfl opo"rlru*"rseunoft ,,offi"ypuq" 4nofiuofi cr{creMbI' U BHoBL
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y CI Cyg 6onee 5, a y V1329 Cyg 6-oree 15 'ner'
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And, cI cyg' ACi,DI-a Ir xM no4o6une. Bo nropyro (tuu II), rroMr4Mo rrpoqrrx,
6unu arrro.reubr V 1016 Cyg, VlB2g Cyg, HM 

-Sg..'

,{lx ueperleulrbrx .TeBA I ruua xapinrepurr MrrororparrrEre Bcrrbrmgrr c aM-
rrJII4TyAaME Aner, ---( 4*. flpr rcur,rmre n rax cuenTpax ucqeBaror EMr{ccuogrrbre
trtvlJufr BbrcoKoro noa6yrx4eun.E, troJrocbr TiO u uosnr.srorc.E MHoroqzcJreHHr,re
[rlllJutl4 trorJroqelIz.E MeTaJrJrOB, T. e. CtrenTp o6onosHra. 3neagrr II rzua tro fipu_
sbrNr 6recxa troxolr(I4 Ira MeAJreHIrrre uorrre.- _V uux, Har( trpaBrrJro, Baperrrcrpzpo-
Barro tro oguoft BcrrbrrrrKe c Lmnr = 4 -- 6*. Cuexrpbr Ao Bctrbrmr, ,ayueo,
IIJIOXO, troCItOJIbI(y SBOBAbI STOIO Ttrtra MOII{EO BLIAeJIuTb Jlumb trOCJre rrx trO.Ep-qalJr{fi. Cpaey trocJle Bc[rilrtrnl4 BuAerr ctrerTp uzaxoroa6yrn4ennoft ,y*ur"oari.
Sareu oo BpeMeneu noa6yl*tgeul{e Boapacraer, xorfl .flpnocrb BBeBAbr rrJrr[ EeMHo-ro rraAaer, I4Jrr{ ocraercfl [panTuqecxu 6es raaMeneHr,rft.

__.lll ^rrpr,rMepe corocraBJreHr,fl {ororuerpuuec*rrx na6nrogeuufi CI Cyg u
v1329 cyg, upuuaAJre*aq,r.x n rr,ruy t r iI coorBercrBe,Ho, MolnHo yBr(Aerb

^^"ti,q*1 Pa i,. fr*".d

"6, mpg
a m=rn to, zol

ttr

/
%

a
B-

U

V /JZe Lyg

-:i
t

fr

 aA
A'.$t'

.. n..

a

t

2 Ean. I(puucHoii oocepBaroprr, r. LXIX
JJ

a



pa3rrque r4x noBeAerrra.E rrocJre Bcrrbrrrrrrr. B cury HafiI4x npI{tII'Irr 3To npol4cxoAl4T,

tro11a CKaBarE, rpyAl{o. 7I sce rr{e OrMerleHurrfi uar'rr'r {axr Cnegyer }INIerr'-B BI'IAy

trptr [ocJleAylotqeM uaylleuuuBBeBArl{troB I ra II colJlacuoflasuucxoltyr'lPygaxy'
^ Asropur'6ilaroAap;br A. A. Boxpqyxy u IO. C. E{nuony 3a rIoJre3HLIe o6cym-

\egutr ra I{. B. I(race.nesoft Ba rroAroroBny r{JrJrlocrparlrBlroro Marepl{aJra'

Anperr 1982 r.
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l, Greenstein N. K.- Light curves for three variables rvith pecular spectra.- Bull. Harv.
obs., 1937, N 906, p. 3.

Z. Uiijirii -n.'CI 
Cyghi and similar nerv variable star,- Irish Astron. J., 1968, vol. 8,

r. 149.
S. {pili&ruer E. photographische Beohlchtllngen. von^ verdndcrlichon auf PIatlt'rr dcr-- 

S'on"eberg Himmelsiifier'ilachung.- Mit. Veriinder. Stern., 1975, Bd. 6, S. 193.--

A. Brii*irto'r. C. O Jurr.rrn n gr"oftuoiir crrcreMe cltM6uorr'rsecxoii anca4n CI Cyg.- I4an.

t(pun. actpoibue. o6c., 1979, r' 59, c. 133.
b. E;;;";;-f .7.-c"*A"orriqec1a.s BarMegHo-rrepeMeurlaq anee4a CI Cyg. Aua;rrra xprrnoft

6.necra.- I{an. I(pnrru, actpo{na. o6c., 1983, t. Q8, c' 108'
A. Sii"ii" F. M., Cir'iitioia'U) A., Shao C. Y. The emission-line variable HBV 475

(V1329 Cyg) .- Astron. J., lS7!, v-ol. 7.9, o 47 '
7. )rhipoua"V".'p., U|iirib'.'E. Ori tho ptroirimel,richistoryolVl32g Cyg - HBV'i75.-

Intern. Bul. Var. Stars, 1973, N 722.
8, Kohoutek L., Bossei If.-'pt otoinotry of Pecular Emission Object.- Astrophys. Lctt',

1970, vol. 6, p. 157.
g. A-p;;n;;;'8.'rt: @-ororr"*rprqecxr.re UBV-na6r;r.Aeuu.s V1329 Jle6ega s 1973_-76 u'

rr Eer{oropbre aaMeqarr,rr o IIpIIpoAe ee rrepeMeHllocrrl.: flepeuellrble 3Be3](bI , 1977, r. 2'0,

c. 345.
tO. Cr,e*,1 ., Hric L., Chochol D., Mammano,4. Thesymbio.tic.variableVl32-9 9fS ttlp;7'"' +ini,--";'a.t i. ,it.r"i#,Ilsc";.rt.- Bull. Astron. Chcsl<oslov., 1979, vol.-3O,^p. 30^8i

It. itiJ, Z. 11. Spectrie;rpfii; ii"aici o{-the combination variables Z And, BF Cvg, CI

Cve.- Publ.'Domiiioir Astrophys. Obs., 1954, vol' 9, N t1'..
tZ. Aiin G.-f. Sfttioii" rto.r -l a" binary'model with super-critical accretion.- Mon.

Not. Roy. Astron. Soc., 1977, vol. 178, p. 203.
1,g. .stenca A. n., ruirn"iitlioiot A. C., Xoioiot M., Boyarc.huk 4.A. Ultraviolet obsc'rva-

tions of rhe 1980;;iip;;;i:.y-bioiic siar Cl Cyg.- {strophys. J., 1982, vol. 253,

p. L77.
14. Kenuon S. J., Webbink R. F.,Galagher J. s., Truran./.. w. Thc.symhiot[star9I 9xg'

S-piocess cpisodc or accretion event? - Astron. and Astrophys'' 1962, vol. luo,
p.109.

tS. 'por)aiit i 8., Rudak B. Symbiotic stars - Evolutionary Consideration.- Astron' and

Astrbphys., 1980, vol. 82, P. 349.

v Alt 523.942.84

aMIrccIrolIHbIE JIITflITII BOIOPOIA
B CTIET(TPE |ANIMbI T(ACCIIOTIEI( B T979-T9BO IT.

3. K. llsauoBa, T. C.Iarxuna

flpogoaxeno [3yqeEue or{r.rccrroEEoro cneHrpa Be-sneagn 1cas, uauatoe s [1]. fIO na6-

,rrogrrrr, 1979-1980 rr. rocrpoeEH upo{r'rru .ntlnnii Ho, HU I'I Hr' Ctpyxrypa npo([ulefi

srux oltraccr.rrli 6rr.xa uo4o6uoii gpyr Apyry B nepl'roA HaIIIITx na6;rrogeur'ul - xopouo 3ar{eTflafi

aCr,rMMeTpIIE C npeO6la4arorqei,i uuterrcItBggcTblo C {taOnetOnOI:i cTopOHI'I, BO MEorIIx CIyqa'IX

IrpO-EBnflJIaCb qeTlta.s ADyXI(0MIIOEeIITHOCT6 ;ri.rUr'rrl C OTHOIIIeEI'Ietrf V/R > 1. Onpegelen pXA'

r{oJrlrqecrBelrnbrx xapaxTepncrr'rr ;runlrii Ho r'r HU.

THE HYDROGEN EMISSION LINES IN THE SPECTRUM OF 1 CASSIOPEIAE IN

1979-1980, l:y Z. K. Iuanoua, T. S. Galkina.- The studies of emission spectrum of Be-

star y cas, initiated in [t], are norv continued. The profiles of Ho, H, and ]Ir-lincs.havo

been constructed according to 1979-1980 observations. The structures oI these emrsslon

lines profiles were similar to ea"h other in tlie period of our observations - rvell noticeable

asymmetrywith prevaling intensity in the violet edge, in some cases a double-component'

emission with ratio V/R ; 1 was clearly manifested. Spectral characteristics of tlie Ho and

HB emission line profilcs are defined.
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^flpo4onmero usylenze outrccrro*Horo-- ctre*rpa nexynapnofi Be-anea4rr
? C1s, nasarod panee oAEr.rM ua aaropon [ll. ;

Bnorr Boapacrarcq,ufi n rocneguee BpeMff r{Hrepec H otrrtrqecxrau na6;rro4e-
rrtr.EM Y Cas o6yc.rroBJrerr fipex(Ae Boero pacmupenn-eM Ar,ratra3oHa coBpeMegrrbrx
acrpoHoMtrqecKrrx na6nroAenuft. BosMoxHo, 1 cas .flBJr.flerc.s nepeMeHHbtM peHr-
reIroBcnIIM rlcrorrurlnoM 12,31. Ilposo4arcr ra6rrogenua coex.pa n VO-glrana-
.poue trptr troMoqrr crryrurrna-IuE t4l. ,(anurre, [oilyqeHHbre co cuytnuxa <Co_
pernicusl, coAeplr(arcfl n [5]. He4anno 6rr;r upegnomen ueroA or{eurrr sJren-
Cpouroft rrJrornocrrd a o6oroqnax Be-aaea4 [6], 

-ocnonannrrft 
na cotrocraBJreHr{u

rroror(oB B aMEccr4oHsoft nranuu Ho u n Izll(-gzauaaoEe rra 3,5 uxu.
,(anuoe ilccJreAoBanrre BoAopoAgbrx aMrrccrronHbrx nnnufi. n cnenrpe 1 cas

orHoourcfi n rrepuoAarvr ^:ra6nrogennft cearx6pr 7979 r,- flHBapb tggO r. yr

ceurx6pr_- oxrn6pr 1980 r. Ha {220-u:vr- pe$.rrenrope Hpurrrcxofi acrpo{raau-
:gcx.of o6cepaaropuu roflyq_eHo cBlrrTe {70 iuexrporparuu c'grcoepcrsyl^14 u.
31 A/rvnr s o6racr.nx ,113650-4950 A n 5250-60b0 A coorsercrseruo. cnege-
rrrrfi o crleKrporpaMMax trpr(BeAerrbr a ra6r. 1, r4e B rrepBoM cron6qe yKaBaHbr
,4arbrr Bo BTopoM - r'IrrrepBaJIEI BpeMeHr,r na6;rrogeurafi gannoft o6tacru cuer(rpa,
.B rperbeM - o6nacrr ctreKrpa u B trocJreAHoM - qrroJro ctrefirporpaMM ("1.

O6racrb
cneHrpa, A " il ,qara

1979 r.
17 t18.09

18i 19 .09

28129.09

29i 30. 09

7t2.10

10irL12

14115.12

1,8119.12

J
6
c

5
c

6
c

J

c

6
J
J

5
D

6

4
7
t

,
5

6

Yacrr, o6pa6orxu crlexTporpalrlr 6rrna BLrrroJrHeHa Ha lruxpo{orouerpe
B rrrrrerrcrtBrrocr.frx, a Apyfarr - Ha Mrrr(po{orouerpe G-2 n uoveprleurirrrx. Bonee
uo4po6no ueroAraia o6pa6ornz uauoxeHi n [t].- flo peayrrriralr uauepenzft
ctrer(TporpaMM 6rrrr.r trocrpoerrbr upo{u.nn uau6o.rree cr{JrErtrx aMuccrroHubrx
trllJ,vfr. Ho, H0 lr H, n eAIIIII4qax I4IITeHCIIBIIooTI[ IIetrpepLIBHoIO ctreKrpa. B xaxt-
Ayro Eoqb Alx xam4ofi o6nactu cuefi.rpa 6r,r.rro uonyueEo or rpex Ao mecrr{ cflen-
TporpaMM, 14, ec,lrr4 Ho SaMeqaJrocr, 6orr,runx paanuurcfi B orrenTpax, troJryseg5f{x
sa oArry Hosb, Ar.E taxoft Horlrr otrpeAerrflilcrrcpe4nufiupo{unt il\r]F.t.Irt, Bnexoro-
pLIe HorII4 cIIeKTpLI paBJIuqaII4Cb B IIpeAeJIax Bcelo I4HrepBaJra na6nrO4euuft.

Ta6uuqa t

00h14m_ 00h4qm
01 02 -01 26
22 15 -22 58
23 10 -23 38
21 40 -22 L0
22 20 -22 24
22 28 -22 51

20 4S -21 20
21, 29 - 21 45
2L 5r -2L 55
20 58 -21 32
2L 40 -2r 44
21 55 -22 18

tB22 -184819 08 -19 27
19 49 -* 19 59

18 09 -18 15
17 04 -17 20
17 35 -17 57

16 46 -17 02
17 21 -17 31
,r7 47 - 1.8 14

4400-5000
3700-4400
4400-5000
3700-4400
4250-4900
4000-4700
3600-4300
4250*4900
3600-4300
4000-4700
4250-4900
4000-4700
3600-4300
5300-6950
4250*4500
3600-4700
5300-6950
4200-4900
3600-4300
4250-4500
3600-4300
5500-6950

5 ll 13/14.01

2 ll l8/1e.ol

3ll3o,,B1.or

3 ll r0/11 .0e

9 ll e, ro.io

3 ll ,,,,, ,o
3 ll ts7to. ro
6 ll 16/1z. to

16h47m_ 17h03m
t7 19 -t7 50
18 09 -18 18

L7 36 -r7 54
18 14 -18 59

15 39 -15 56
16 09 -16 40
16 53 -17 00
46 30 -16 58
L7 13 -17 2L
17 34 -t7 42
16 07 -16 49
17 IL -17 2t
t7 36 -17 46
2t 27 -21 49
20 52 -21 03
23 44 -00 09
23 47 -00 02

22 tt -22 39
2! 37 -2[ 44

21 59 -22 I0
21 12 -22 33
21, 32 - 21 45

20 03 "- 22 t6

4250-4900
3600--4300
5300-ti950
4250-4900
3600-4300
4250-4900
3600-4300
5;100-6950
4250-4900
3600-4300
5300-6950
4250-4900
5300 -69503600-4300
5300*6950
5300-6950
5300-6950
5300-6950
5300-6950
5300-6950
5300-6950
5300-6950
5300-6950
5300-6950

19120.10
22123. t0
29t30.10

2* CE

Aara UT UT OOJacrb "cnenrpa, A 'n,

I 2 3 4 1 3 4
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Torga oHrr ocpeAHfl.[rrrcb AJI.fl coorBer-
cTByrcq,r{x trpoMe}r{yTrtoB BpeMerrl4, rAe
osu 6r,rnra oAurrar(oBtl.

Cpegura omu6xa troJryqeuHblx r4H-

TeHCTTBHOCTeft na ypoBHe HenpeplrB-
Horo ctrer(Tpa He trpeBocxoAr4r -l-0,02.

Ha puc. t-3 uoHaaaurr npo{urra
Jrvurtrr Ho. Xopouo BaMerHa acIrMMeT-
pnn npoSu.neft c npeo6.ra4aroqefi ran-
TeHCTTBHOCTT,TO C {UOreroSOft CTOpOHbr,
trptr oToM B p.sAe cJlyqaeB BbI.flBJr-rreTc.E

AByxnoMrroHeHrHa.E crpyxrypa FIo c
orEomer{raeM ViR > 1. B ra6r. 2 rpu-
BeAerrr,r rrSMepeHrrbre xapaKTepr{cTr.rnr4
;.l.tr,rttt Ho - ar(BrdBaJrerlrrra.E Irrrrpr{Ha
Wt, IIOJIHa.TI noJlymupllua Llu (Il2),
mr(prrua B r(pbrJrbflx b ra qentpaJrr,Ha.fl
IrHTeucl4Brrocrb DMIrccr{I{ rl,o, arrpa?xeu-
Hafl B eAr,rHrrqax HetrpepblBrroro creHT-
pa (Rng AByxnoMuoHeHrHbrx upo$rareft
AaHbr cooTBeTcTBeHHo ITHTeIICI4BHOCTT4

V- u R-ronnouenron). Oruu6Ha B on-
peAeJreHr4l4 AfiBI4BaJTeHTHLIX IIIrrpUH He
trpeBocxoAr4r -t-0,6 A. flpege.rrr,r raeue-
Eerrlr.g aHBIrBaJreHTHofi rtrIrpr{H6r H.,-
BMr{ccur.r B neprdoA Harrrr4x ua6nrc4e-
nufi - or 19 Ao 50 A, rprr aroM

Z
/!dU 2

Prac. 4. tr{sr,rererr4s JryqeBr,rx cxopocret
KontroEeHToB npo(frara Ho
a - ftpacHbrii anuccuolrurrii noxrtrorrclrr; 6 -a6cop6-rluolrHi,Ifi npoBaJr; a - cusuit alrlrccuosuuii xotrt-
IIOHEHT

z, , xufc

*/

L

q--/

/

*---"4/--\
d

V
\*

ZO

14115.1279r. u 30/31.01 u 761L7.70 80r. npoucxoAr{rru BaMerubre r{BMeEeHr{.s
s re.reulre nouu. florymuprrEa upo{una BaxJrrorraJracb B rrpeAeJrax or. 5,5 go
4o 7,3 A, a mrapfHa B HplrJrb.f,x - or 1500 no 2530 xlr/c.

,qara wx, A vln

do

/r

-/,

S,6S
3,44:

3jljz
4,68
4,20"
4,0

-do

9ll0.t0

12113 . 1,0

ls116.10
16117.1.0

1920.10
25130.10

/, ,/o,u -// /l I 29 ./8

./979 z.

Lt,1p, i.lo,.*,"

1979 r.
1011r.12

14115.t2

18119.12

1980 r.
7 18.01
22123.0r
30/3r.01

10/r1.09
26127 .09
B/9. 10

33,2
39,5
45,3
27,9
25,6

25,5
28,5
19,0
28,3
26,6
35,6
eqo

6,5
6,7
7,0
7,0
7,0

5,5
6,9

6,9
a,

6,7
6,5

2280
2t00
2080
2500
1940

1640
2120
1800
1660
2280
21,40

L700

5,77
6,06
6,29
4,20
4,12

4,64
4,48
3,55
4,46
4,68
5,48
5,20
5,38

34,0
31 ,0
40,9
49,0
45,1.

48,2
47 ,4
46,7
50,3
38,B
37,6
24,4

6,7
6,6
6,0
o,5
6,0
6r7
6,2
b,D
6,4
5,8

6,7

2420
1760
2120
1780
r800
2060
1830
2540
1630
2100
1890

1500

5, 10
5,40
6,55
7 ,90
7 ,50
6,92
7 ,48
7 ,64
8,12
6,84
5,10
4,56

ejs
4,40.
5,20
2,78
5 ,03
5,14
t,_1u

4,38
J,,f+

B ra6n. 3 upe4ctarreHbr JryqeBbre cxopocru aMtrccrroHrrlrx V- u R-rouuouen-
ron u a6cop6quouuoro trpoBaJra B trpo{uJr.sx ltuuwrr Ho, a rra p[c. 4 uonaaanr,r
rl3MeHeHr{fl alr{x BeJrtrqtrH co BpeMeHeM.

Ha puc.-5 tror(a3alrbr upoSraru illtrnv. HB, noropbre nogo6ur,r no crpynrype
upo{u.rarrt Ho,- auaJroruqua.fl acr4MMerpnfr Tr. B 6onrmuncrne cilyqaeB AByx-
KoMtroueurrJa.n crpyr(rypa c V/R > 1. B ra6* 4 trpeAcraBJreHbr coorBercrByro-
tr{ue xapaxrepucrur(u Htr-W^, L},,(Ilz), b u r}"0 ff r R). Orn senuqrlHr,r

Ta6rnga 2

r'l.n ll_il I ll AaravlRll
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BarJrroqeHr,r B rrpeAeJrax: 2,_4--4-,0 A, Ut7,8-4,0 A, 470-690 Hu/c, 7,54-2,Lb u
L,24-7,63 coorBercrBeHHo. 43

Ha puc. 6 uonaaaurr upoSunu lrut-
nuu H1, noropa.fi trpeAcraBJrffer co6ofi
cna6yro oMuccr{Io, HaJrotxeurryro Ha Jrr{-
urrlo [orJroqenrr.fl. Bo ,a"* cttytanx 4/
3MI{CCr4fl r{MeeT AByXKOMtrOHeHTHyTO
crpynrypy c orHomeHraeu V/R ) 7, no
HOJItrqeCTBeHHbre xapaKTepr,rcTr4Itrr IIpo-
{uneft H, naulr He r{aMep.EJrucb. u

Pnc, 7 , Ha r(oropoM uao6parxeuu npo-
{utu H*, H0 u Hj Aln ognofi garu
14115.12 79 r., r.rJrrrrocrpr,rpyer uogo6ue
crpynrypbr arux .nranufi B rreprroA Hamux
r,a'6irroierrur lgTg-tgg0 ,.. Puc. 7. conocranreune npor[uneii nraruft

H-, Hn u H., 4rr 4,4115.1279 r.B saHnro.reHr{e BbrpamaeM rrcnperrgloro 11 ? ''
6.narogapnocts A. A. Boapuyry Ba trpoqreuue pyxour{cr4 Tt Br,rcr{aaaHHbre Ba-
MerIaHI{.fl tr COBeTLI.

Hd

Hp

,I

-z/ / zl /2,"\

Aupem, 1982 r. Ta6nuqa 3

Ta6nn\a 4

Aara
Yfi HMlc Vr, fiM/c

v A R Aara v A R

979 r.
tl2.t0
22t23.11
t0 I tr.t2
t4lLs.12
t9lt9.12
980 r.

718.0t
18/19.0r
22123.01

-61+r
-5oTa
-4712
-47+5
-59+5

-5r+7
-5014
-60t10

+:1+o

+21+1

+33+1

+s2t4
+7!t7
+,gn

+eet1

10/{1.09
26/27.05
8/9.10
9i 10.10
12i13.10
L5lL6.L0
16t17.t0
1.9120.10
29130.10

-76+2
-54+21
-75+1.
-87f4
-76+2
-87-L2
-9[+2
-87+:.2
-83+3

+14J-3
+2+2
-4+2

-11+3
-1+3

-20t8
-to+4--812

+e6te
-r76+2
+72I2
+65+5
+70+3
+?r3
+60t2
+5et4

rara 
l-^, 

u o^r/r, b, uvlc

7979 r.
17 t18.09
1Bl{ 9.09
28t29.09
29t30.05
1t2.10
22123.11
l0ltL.L2

2,6
214
219
20

2,9
2,9
4rO

3,9
216
2,5
2,7
or l
2,0
3,0

4r7
3,1

3r0
314
314
3,5

4,0
4,0

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

540
520
570
590
480
470
650

7,74
1,78
1,76
1 ,89
7,54
I ,96
2,75

r,SS
1 ,63
1,25
1 ,39
1,24

14115.12
18119.1.2

1980 r.
7 t8.01
13t1.4.01
18119 .01
22123.01

1 ,86
1,67

7,76
7,97
1,78
7,94

1,43:
1,37

7,37
I ,50
1 ,35
1 ,39

549
520

620
650
620
690

,
3.

4.

Jlureparypa
l. Iatxuna T. C. O rroBeAerrlll{ sMl{ccrur B crrer{rpe laulra Haccraotrer{ B cenra6pe - uoa6pe

1977^r. ^tr r ceura6pe - orrr6pc 1979 r.- tr{an. Hpnu. acrpo(fraa. o6c.,^ 7981, r. 64,
c.72-80.
,Iernigan l.G. ,l Cassiopeiae.- IAU Circ., 1976, N 2900.
Ma-son K. O., ^White-N. E., Sanlord, P, W, X-ray emission from 1 Cas,- Nature, 1976,
vol. 260, p. 690-691.
Harnmerschlag-Hensberge G., Van den Heuuel E, P, tr,, Latners H, J. et al. IUE obser-
vations of the Be stars HD t02567 (4U 1145 - 61), X Per and 1Cas.- Astron. and
Astrophys., 1980, vol. 85, p. ll9-127.
Mar.l,boro_ugh. J,-M., Snow Th. P., Jr., Slettebak 1. Ultraviolet and optical spectral
variabllity in th-e,Be starl Cassiopeiae: a coronal model for the emission-.- Astibphys.
J., L978, vol. 224, p. 157-166. -

Netto A. D., Pacheco de Freitas "I. /, Inlrared excess and line emission in Be st&rs.*
Mon. Not. Roy. Astron. Soc., 1982, vol. 198, N 2, p. 659-668.
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vAr( 5%.338

TIATPY JIbHbIE EJIETITPOOOTO METPUIIEC}T I{E
EIAEJIIOIEHIIfl H,-SMmCCUI{ B CIIEHTPE

? TIACCITOIEII

H. I{. Bon4apr, H. I{. Illaxoncr(rs

B pauxax (oofleparr.{Brroli uporpaulrn ua6;rrogennii Be-aneag, [peAJroxegEot pa6oueft

rpynnorl no Be-anea4an 29-ft xoMr{ccr{r.r l\{AC, n nepr,Io[ 28.10-25.12.80 r. 6nrnu rpeArpr-

EflTbI yBItOlOJIOcgbIe e,rextpodlOrolrerp[qecnl'Ie IIaTpyJIb]IbIe ua6nrogeuur lrgteuctlnuootu Ho-

oMr{ccr.rr,r y Be-areagnr 1 Cas. Cynuapllge BpeILrI IIarpyJII'tpOBaIIIIfi cOcTaBJLIno 7h46m, npelrn

EanorIJIeIrLI[ oAlroro orcqera 4 c, He 6rrro orueqeuo rralleEeEraft rlrrreEcrrBlrocrr'r, auautllro (upr'r

ypoBlre BHaqLrMocrI{ 0,99) npenocxoAfiq,r{x ypoBeEb atuoc{epnoro I{ r'rlrcrpyMeEraJlbEoro

myMa, onpeAeJreElroro no ua6nrogeRr,rxu 3Be3A6I CpaBrreEIIg. oguaxo AI,IC[epoIIE oTcqeToB

3Be3AI,I npeBblruaeT AI,Ic[epcI{Io 3BeBABI cpaBHeIIIIE I,I cytrIecTBeEEo MeE-fleTcfi oT Eoq,{ R EoqII.

BtO Aaer OcrroBaEl{e 3a[OAoBpnrb HailL1q11e (lnrontyaqul:i I{tr?eEcIIBEoCTn H'-euuccnr y 1 CaSe

c xapar(TepEbrM tsper{erreM rrecKoJrrrr{o cer(yEA r'I allrlJrlrryAoit 5-6/n'
B nepuoA ua6;rro4enr,ui Ee oTMeseEo r.r3}reHerrr,rl"r oT Hoqlr K EoqI4 I'rrrTeEcI{BEocTu I'ISJIyqe-

Errrr BBeBABT B r{orrrl{IryyMe npu 1,5500 A, npenocxognrqr'rx 0,02-0m,03, u lraMeserl'lii trETeE-

cr{Brocrl{ Ho-eltr'rcclru, fipcBocxoArrlqux 4-5/s,

THE PATROL ELECTROPHOTON,IETRIC oBSERVATIONS OF THE HC.-EMIS-

sIoN IN THE SPECTRA OF 1 cAS, by 1/. 1. Bondar, N. I. Shakhooskava. - During

2g.10.80-25.12.80 lvere obtainecl the narrowband electrophotometric observations of the

Ho-emission intensity oI Be star 1 cas in the frame works of the cooperative program of Be

stars observations setted by the Working Group on Be star ol 29 Comission IAU. Thetotal
patrol intervalwas 7h46-, the integration time for one account rvas 4 s. The variations oI

intensity rnarhedly exceeding (lcvel of significance li,as 0.99) the level of atmospheric ancl

instrumental noise adopted [y the observation of tlie comparison star were not detectedc

Ho.wever, the dispersion of star counts exceeds that of the comparison star and significant-

ly varies from nigh.t to night, thus permitting us to suspect, tehat there exist some fluctua-

tions of the Ho-emission o1 1, Cas star within some seconds and 5-60/6 amplitude. TIie night-

to-night intenlity variations rvere recordecl neither in continuun at 15500 A, exceeding

0..02-0*.03, nor in intensity variations of Ho-emission, exceecling 4-5%,

llarpynr,n6e arrenrpo{orolrerpTuecHr're Ha6rIoAeul,rfl IrlrrerrcuBI{ocrlll Ho-

oMr1ccn;"y l Cas ('no:1,6 --:- 3",0, BOe !V) 6rura rpeArrpl{Ir,r.r B paMfiax

nootrepatrlnuoft upoipaunrr rla6[IoAeHI'Ift Be-asea4, IIpeAJIotr(eIIEofi pa6Osefi

rpymr;fi uo Be-an6s4iu 29-fi KoMrtccl4ll.JVIAC ttl'' " 
Armapatypa u MeroAuKA Ha6ilIoAeflul:i. Ha6nIo4euun trpoBoAtrJlllc1' B ceH-

r"6pe--Jae"uOpu tgB0' I. Ha ILfITIII(aHaJIbrIoM cnaHllpymu{eM- ctrenrpo{orouetpe
fab tZ,'il, yirnoouJrelrlroM ua 70-cn pe{renrope A3T-8. .tr{suepaeuaf trorloca

T Otryg11aHr{fl C IIeHTpoM B JIIIIlI{tr Ho nrrge;rsJlagb BEI1OAHOfr IqelbIO CtreKTpO{O-

onerpa rrrpr4rroft 23,4 a.. Ha {ororpasrarx clenrpa T cas, rofiyqeqqb-Ix c Auc-

".p;;;ft 50'Ar;* B ror )ne ceaou ua6nro4enrafiT. C. Iarxr.ruoft ua 122-6t pe{-
nexrope KAO t4], ilILHug Hc. n cneHrpe T CaS urrena trorIHylo ItrI{pI4Ey I{a

;p;;;. f-^.ltO -''LB A r'{ enBu;arreHrrrylo m'puuy Wtrcl - 32 A, tax qlo JrIr-

rrr{.fl Ho6 r{eJrrrHoM frorraAaJra B UOJTOCy [pollycHalrl{.fl cnextpo{otoMeTpa' I4 ee

r43JryrrerIue cocTaBJItIJIo -60% oT BCeIo peltrcTptrpyeMolo IIoroHa B IISMepIIreJIb-

I{OI[ KaIIaJIe. 3rO o6CtogTeJI6CTBO trl]OBep.EJIoCr II CKaIII{poBaHI4eM Ha CleH-

;p;dffi;pr oOoucrr, .ot.p*uqefi' H,; o ltraroll cnaunponauzn 0,56 A.^ 
Qacouou BeAeHr4e rerecnotra lr atuocSeplrrre ycJroBIr.E noHTporlrpoBaJrrrcr,

pesepetrTEr,rM r(arraJroM cilefiIpo{oroMerpa, perr{_oTpupylolqllM CBeT, oTpaEteI{IIbIII

B HyJreBoM IIop.rIAI(e 4g{pa1lIlIolluofr pemetxll. CuexrpaJlbHa.fl troJloca pe{elr-eJIr-

,ro"o *rrrou ,1op*r[o;;;"; r,rep6;pe'r{r{orHtrrr {rrrtpou -c 
rJrl,Ip^Irlroft 50 A

rra ypoBr.re roJroBI4IIbI MaI(cIIMarIbIIoIo [ponyCHaIII'LrI npl{ I5500A. Cuerrpo{o-
r"^ratp p"Oorup pelHl{Me crlera {orolIon. Cropoctl{cqeraB o6o[xKaHaJIax 6rIJII4

uopsUxa 10a r.lyn/c. Bpeuennofi LIHTepBaJI MelI{Ay AByMfl IIocJIeAoBareJIbHbIMu

40



Ta6luua I

BpeME Ha6rroAeHull IIT
'f.to-' 'fi.t0-o1 Cas

28. 09

10. 10

12.10

15. t0

10.12

62
18
19

231
400

1B
442
t3

378
t4

500
29
48
18

270
I

270
40
38

277
38

466
95
I

5,5

9,8
17,4
21',6

8,8

14,9

13 ,0

1'

4,9

3,0

14,6

9,2
Q|)

1.0,4

l,t
1a

5,9

6,9

6,9

lghoom-19ho9m

L9 t5 -19 17 ,5
18 18 -18 49
18 50 -19 38

19 43 -20 4t

18 20 -19 14

1S 42 -20 50

20 36,5-20 43

20 50 -2r 22

21 30 -22 06
20 28 -20 33

20 43 -21 t3

21 2r -22 34
18 03 -18 16

1ght1*-1ghI3Tb

t9 39 -19 41

20 43 -20 44

19 16 --19 L7,5

20 51 -20 53 ,5

20 45 -20 47

21 24 -21 28

20 35 -20 4r

2t t4

18 20

4rg

8,3

9rg

t9

oToqeraMrr cocraBJr.trJr B o: rpeua r4HrerprrpoBarru.rr oAHoro oTcqeTa 4 o. Bneaga
cpaBHeHr,r.E 6 Cas (A5 V, mr: 2*,69) ua6rroganacb B roM ?r{e perffr.rMe. Cyu-
MapHoe BpeM.a Ha6[roAeHufi 1 Cas cocraBr4Jro ',lh[$n, a 6 Cas - 28^,5.

Brrcrpaa [epeMenEocrb. B ra6.n. I trprrBeAeHbr BpeMeu]rr;re LIHrepBaJrbr rra-
6.rrrogeurafi BBeBA rr Er(crepcr{u (sz) ne.nruzn Nil(N)r, rfle.l[; v (N), coorBercr-
BeHrro oTcrreTbr B rrSMepr4TeJlbrloM 14 pe{epeETEoM KaHaJrax, HopMtrpoBaHlrble
r( cBoeMy cpeAHeMy sHaqeflrrro B sroM r{HrepBaJre (n - uwcilo orcrreroB). Snaqxn
6 , T orrroc.Erc.fl K BBeBAaM 6 Cas r y Cas coornercrBeHr{o. flpunraxa orcqeroB
IrBMepr{TeJrbrroro I(aHaJra K oTcqeTaM pe{epeHrHoro HarraJIa trprr cpaBHIrMhIx
cHopocT.frx cqeTa troSBoJr.EeT B Her(oropofi crenenu yMeHbrrrrrTb ortru6Hu, cB.sBaE-
HbIE C IIETOSHOCTbIo IIACOBOTO BEAEHII,II TEJIECHOIIA II C I{SMEHEHIIEM ATMOCSEPUOft
trpoapaqEocrtr [5], Ho reM r{e MeHee Mbr He BHJrroqaJrr{ B o6pa6orHy oIIeHHI,r, rroJry-
qerrHEre rrpr4 lroAo6Hbrx rpy6brx oilrr46Hax.

Bygelr cqrrrarb, qro Ar,rcrepcua s! AJrs BBeBAr,r cpaBHerru.fl xapar(repl4Byer
ypoBeHb myMa, xoTopbrft SaBrrcr{T oT ftaqecTBa antrapaTypbr, cocTo.trHlr.fi. aTMo-
cSeprr lr trplrMeu.EeMofi MeroArlnu o6pa6ornr.r. tr{B ra6n. 1 BrrArro, qro Brraqeurrff

s! necxo.nr,Ho paailuqHbr AJrf paarrrrx BpeMeuHdrx urrrepBaJroB, oAuar(o trpoBepna
IIo r(pr4Teprrro Baprilerra [6] uoxaaaJra, qro arr4 pa3ruqr4.E He BHaqr4Mbr trpl( ypoB-
r{e Srraqr4MocTr4 0,99. Cregonarenr,uo, B TeqeHr.re Bcefo treplroga ua6lrogeuuft
ypoBeHb myMa, o[peAeJreHHr,rfi no 3Be3Ae cpaBHeHr4.s, ocraBaJrc.a cra6[IbHr,rM.
Cpegnee BrraqeHl4e Aldcrrepclll{ sf; : 7,4,19-s.

Aua.rua Ha6rroAeHr4ft y Cas rroxaaaJr, qro Ba Becb trepr{oA rrarpyJrr.rpoBarrrr.s
B o6racrr4 Ha ne 6nr.rro aapeurcrprlpoBaHo rar{r{x BHaqerrr4ft N rl(N r)r, fioroprre
6rr BHaqr{Mo npeBocxoArrJrrr AoBepr{TeJrbubrfi rrHTepBaJr trprl Ha6ilIoAaeMoM

B aroM rpelrenudnr rrr{repBarre BHarreuur4 s!. Ognaro, cpaBrr}rBar Me}r{Ay co6ofi rro
r(prrrepr{rc Bapr.nerra t6l BHaqeHr,r-fl si, IloryqeHHbre B pa3rrr,rx apemeuurirx
IIHTepBaJIax, MOII{HO 3aI(JIIOqI{Tb, rITO paBJIIrlIII4fl Me}KAy HI{MI4 SHaqI4M}rI trpII ypOB-

He aHaquMocrr{ 0,99. flapune cpaBHeur{fi si u Sfr tro Hplrrepr{m @nmepa [61

uoraar,rBaror, qro Henoropr,re Buaqeuraa sf anauraMo trpeBocxoAflr Sfr; naz6onee
cyqecrBeHuo Bro orruqre B r{HrepBarre 18h50- - 19n33* (UT) 10.10 B0 r.
(cr'r. ra6n. 1), rAe s! nourv B rprr paaa trpeBocxoArrr Sfl: ,(pyruurr cJroBaMrr-
B rrefioropErx nperrenlrrJrx rrrrrepBaJrax Ar{ctrepcrr.s orcqeroB Nil(Nil, na6tro,

4,1.

Iara,
1980 r. n

0 Cas

25.t2
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Ta6,rlrr(a 2

Aara,
1980 r. 6mHa 

I o---

-1 ,13

-7,1,4
-l ,13

-1 ,14

AaeMEIx y 1 Cas, Brraqr4Mo trpeBocxo[I[r ypoBeHb atrrtoc{epuoro Ir IlucrpyMeH-
TaJrEHoro myMa, oupeAeJreHHoro rro rla6nrogeuufM BBeBAbr cpaBlreHr{fl. 9:ro 4aet
oouoBarrr{e BatroAoBprrrb cyqecrBoBar.rrre {,nroHryaqufi [IrrencrrBHocrr[ Ho-
aMrrccuu y y Cas c xapar(reprrbrM BpeNreuelI HecnoJrbr(o ceHyHA u c artnnury4ofi
or(oJro 5-60/o.

,(rr racc.ueAoBaHrrf usl\.feuesufi r{HTer{cr{Buocru rlsryseHrrfl y Cas or nosu
R rroqtr n ua6rro4aeMr,rx ctrerTpaJrbur,rx yqacrxax cpaBrrrrBaJrl4cb HaKorIJreHIrbIe
sa B0 c orcrrerbr s o6oux naHaJrax Arrfl y r,r 6 Cas, [oJryqeuHr,re nocJreAoBareJlbHo

Apyr Ba ApyroM c I4ErepBaJrou n 2-3 luru. Oqenxa rIoKaBaJIa, qro paBHI{IIa
n arrroc{ep[roM rrorJroqeHr,r[ npeHe6pexumro ua.ra. B ra6t. 2 [pr{BeAeHbr BEaqe-
Hrrn paarrocreft 6.rrecna Melr{Ay y u 6 Cas B r{ccJreAyeMr,rx cner(rpaJrbHblx yqacrxax -LmHau Lmssss. Paccltarpueaq ta6r. 2 ra yuutnroa.fi, qro yd Cas Mo,fier ua6,nro-

Aarr,c.fi uepeMeHrrocrF, c aMtrJrr4Ty4oft r HecroJrbr(o corr,rx anea4uofi serl,Isuurr [7],
Molnuo aaxJrroqr{Tr,, cro B [eprloA Hartrr{x ua6nrogeuuft ue ua6.;rroAaJrocb rrBMeHe-
ur.rfi 6necxa 1 Cas or Eorrn K llosu B nourrrnyyMe rrprr 15500 A, npenocxoAflqr4x
0,02-0*,03 trtrBMerreul{ft zureRcnnHocrl{ Ho-artuccuu, rpeBocxoAntqux 4-50/0.

Anroprr 6.rarogapurr B. fI. Marauyrrreuxo Ba rroMorqb rrpr4 orJraAr(e nporpalr-
Mbr AJr.fi o6pa6otxlr na6urogenraft.

Auperr 1982 r'.
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y cYG - IIEPITOAmqECHAfl NIAIHI,ITOIEPEMETIHAfl
38E3IA?

C. [. ffra.ruHAa, E. C. firvrurpueHno, A. E. Ceaepnrrii

C racflofir,aosarraeu ([oroe.rerrrplrqecrtoro c(anepa-Marrr.rroMerpa 2,6-rra pe(pnetropa I(AO
n 7977 tr 1981 rr. [poBeAeEbr r.raMepeEr.r.q e{Sexrunuoii Earrpfl}r(eEuocrr.{ [poAoJrr,Horo noMflo-
EeETa MarEr{rrroro rroJrfl y cBepxrrrraEra y Cyg, Marrraruaq 3BeBAa pCrB 6rrra rrr6pana n

RaqecrBc Hourporrnoii BBeBAbr c LIBBeoTEEIM rrepeMeEElrlr MarErrruLrlr rroJreM. Ha6rrogerurx
pCrB noHaea;rrr xopomeo corJraclrc c peayJrrTaraMrl Apyrux aBTopoB, flra lCyg BarroAoopcrrLr

ueploAr.rqecxr.re r.r3Meueur{a npoAoJrrruoro rroJrs or f40 go -40 lc c [eprroAoM 8d,2594.
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?Cyg - I\{AGNETIC PERIODIC STAR?, by S. 1. Plachinda, E. S. Dmitrienko,
A. B. Seuerny.- With the use of photoelectric scanner-magnetometer of 2.6 meter ref-
lecting telescope oI Crimean observatory eliective longitudinal magnetic fields of supergiant
y Cyg were measured in 1977 and 1981. The star p CrB with the known variable magnetic
field was observed simultaneously to control our rneasurernents. We found good agreement
of our observations oI B CrB witli observations of other authors. The periodic, 'rvith the pe-

riod 8d.2594, variations of longitudinal magnctic fieltl strength in the limits - 40 to

f40 Gs were suspected for 1 Cyg.

Ilepnrre {oroe.rreHrprrqecxr4e Ha6rroAerrur{ Nlar}rr4rrrrrTx noJrefi BBeBA It, 2]D

BbrrroJrrreHHue n 1969, 1970 rr. Ira STIII FtAO, nosooJrl4Jrl4 saperl{crplrpoBarb
y pflAa flpr(r{x SBeBA Marrr}rrHr,re rroJrfl }rerree 100 fc, parree rreAocrynHr,re {oro-
rpa$uqecxoMy MeroAy. trl[al{errenrre BHaHa noJrfl y rrenoropbrx o6seHros rrpor,rcxo-
AIIJIO 3a BpeM.fI CyUIeCTBeIIHO N[eHLlIee, IIe]IieJII4 BblqLICJIfleMbIe nepllOAbI BpatqeHl4.fl.
Boupoc o xapaxrepr{crr{He r4 nprrqr{He Drr{x r4sMerreHl,rft Ao clrx uop ocraercfl or-
r(pbrrbrM. Tax, gna I Cyg 6ruo o6rrapyTneuo r,laMerreur,re npoAoJrblroro KoMnorreu-
ra rroJr-fl or npr4Meprro *200 r1o -200 Ic, a Ha6nroAaeN{Irre r,rs},relrelrrr.rr BIraHa npo-
IrrcxoAr{Jrr{ r4rrorAa B TeseHr4e 2-3 cyr.

Boppa u Jlau4crplrr Baperrrcrpr,rpotsaJrrl s 797I r. nepeN{el{HocrL rrpoAoilblro-
ro r(oMrroneura rrorr.E y oroft BB€B/{br or -l-1200 ao -1200 lc sa /looe cyrox [3].
Berrsr,rua rroJr-fl, rraNrepeHHafl Boppofi Lr Ap. B 1980 r. AJIrI '), Cyg [1r1, ABa]r{AbI
6rr.na ua ypoBrre oun6or Ha6JrroAerrr.rii, rre npeBbrrxaBlrrltx 7 lc, I,I oAI4H paB
paBrr.flJracb -18,3 * 5,7 lc.

Heo6xo4ralro orMerr,rrt,? rrro HailptrnterrHocrr,I rroJr.E n rrepBblx I,IccireAolraHrrgx
HeconocTaBl4Mr,r c }rallp.frilreHrrocTflx,rr{ rroJr-fl B rrocJreArrer,r cJryalae. 3to o6r,.scrr.set-
cfl reM, .rro B It-31 naupanteuHocrr, rroJr.E onpeAeJr.rrJrac]t no /lByIlI BHcrpe]IaJIb-
HbrM BHaseHrtfrlr KpyroBofi nor.flpr.{Ballr4rr, coorBercrBelrHo B HpacHoM r{ cI4r.IeM

KpbrJrb.rrx rrccJreAyeMoft nuurau. B [1r] nte npr.rtseAeHo rar( rraablBaelroe o{$extlrBHoe
BHaseHr4e npoAoJrbuoro KoMtroHeHra MarHl4ruoro rroJlr{ (H"), T. e. auaqeHr4e,
orrpeAeJrrreNroe r4rrrerpaJrbr'rofi BeruquHoft xpyrooofi noJr.rrpr4sar{r.rr{ B r(pbrJrr,flx
IrccJreAyeMr,rx cnenTpaJrbHLIx lru[ufr. BBeSALr.

OrMe.rerrlroe 6rrcrpoe r.rgMeHegl{e BHaHa noJrfl y V Cyg B Te.reHr{e HecnoJrbr{r.rx
cyroH rre corJracyerc.E c [onyqeHrreM, rrro aro r4SMerrer.rr4e cB-frSarro c BpalqeHrre]r
SBeBAbr, raK r(aK Irep[oA B]larqeHr4.E Bor(pyr ocl4, nepneHA]4r(yJlflpHofi rysy
Bperrn.s, cocTaBJr.Eer oroJro 390 cyt, ecJrrr B3.rrrt, AJrrr T Cyg cxopocrl BparqeHtrrl
usin i :4t<vlc [5] r paquyc R -- 2,15 x 1012 cu [6]. Bnrcrpoe IrB]IeHeIrIre
BEaKa trOJLfi, [O-BI4AI4MOMy, TaI(E(e HeJIbB.E noIytII4rL ts paMl(ax IIOAeJI]I I{OHBeI(-
TuBHoro BbrHoca 6onnruux lrarur{rH},rx o6.rracrefi Ha rroBepxrrocrb BBeBArr [2].

.(,na nunoneur.ra Bar(oHoMepHocrrd r{BMeueHlr.fl r{arHrrrHoro noJrfl y t Cyg
EaMr4 6buru trpoBeAeHr,r Ha6rroAeHr.r.E Brofr BBeBATI lra Marlll{roMerpe STIII }tAO
(nepnouauaJrbuafl cxeMa onr{ca}ra n [1, 2l).

1. Ha6nroAenrrtl

3a ceaon 19Bl r. V Cyg Ha6rrroAaracb B reqenr{e Aec.srrr noseii. f{ra uerupex
r4B arr{x rroqeft 6rr,nu uponeAeHr,r Ha6JrroAeHr{.rr rart}fie B CrB, rrr,r6panr.roit B Haqe-
crBe I{oI{Tponr,noft BtseBAr,I c r4aBecrrrr,rM rreper{elrHr,IM }rarHlrrH},Ir\{ rroJrer\{. Ha-
6nrogeuua rrpoBoA]lJrr4cb B rrp.sN[orr Soxyce ]tyge na cr(aHepe-Marrrl,rrorrerpe, outrr-
caHHoM s [7].

Cxanep-uarHr4rolrerp 3TIII pa6oraer ts pex(r.rrre cqera {orouon }r rroaBoJr.fler
rryTeM Ar.lcHperHoro cHarrrrpoBarrr,r.s BaAaHHoro ctreHTpaJrbHoro r4nrepBaJra pe-
rrrcrpr{poBarr, 7-uaparrerp Croxca r.r r4ure}rcr4Br{ocrr, rroroxa n nanrgofi Toqr(e
cler{Tpa, Mo4yrrqun rroJr.rrpr{Baqr{r{ cBeroBoro rloTona nepeA BxoAuorl ulenrro
crrexTporpa{a - cuena npatso- rr JreBorrolrrplraonaunoft noJr.Eprraarlrrrr - ocy-
rr{ecrBJr.flercfl rrprr nor{oxlrr DJreKrpoonrr4alecHoro r{oAyJr.flTopa (xplrcTanr DKDP)
n anaJrr4aaropa (no.napoug P). Mogy"naqr.ra ocyn{ecrBJlflerc.fi c .ractoroii 1250 Iq.
Haxourenue ts r(amgor{ rroJro}HeHr4r.r cxaHepa fipor.raBoAr{Tcrr ut t Ha BaAaHHoe
Bpervr.g aHcrroSr4l{r4r4 ) rrlrvt Ao [ocrr4?r{e}Irrfl SaAaHHoft cTarl4c'I'r,r.{ecxoft TosHocrr,r.
Ha.nrasue Broporo {o:rouerpa, per}rcrpr4pyrorqero rroron c [Byx yqacrnoB ctrefiTpa,
pacrroJromeHrrbrx rrelocpetrcrtserrrro c Hpacuoit u cra'ueir cropoHr,r cxarrrrpyerroro
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r{IrrepBaJIa, rroBBoJIfler yqurblBarb $nrontyaqrarl, cBfiBaHHbre c r{BMe}reHrreM rrpo-
spaqnocrtr. ,{nurerruocrr, anctroalrqr.rft rroporo {orouerpa corJracoBar{a c AJrr4-
reJrbuocrr,ro aHcuoauquft trepBoro {ororuerpa cr(aHepa, perucrprrpyrorqero I/-
trapaMerp r{ rrrrrer{cl,IBnocrr, Iy'.
7-napauerp B rrartreM cryqae ecrb

v : (N, - NL)/(NL * 1[r), (1.1)

rge y'y'. a N, - qr4cJlo I4MtryJrEcoB, coorBercrByroqr{x BBarrl{Ho oproroHaJrr,Ho
rro Jr.Ep r4B oB alrur,rM rro xp yry cocraB Jr fl rorqlru. I4ureucr{BuocrE,

Iy' : 1[r * 1[r. (1.2)

Cnenrpauruoe paapertreHrre B HoHrype cfiaHr.rpyeMoft rnHllu onpeAeJrflercfl
B AaHrroM cryqae nxo4uoft n{eJrbro cner(Tporpa{a u rqe.rr,ro cftarrepa. V o6eux
BBeBn cfiar{r{poBaur4e r(o}rrypoB rrpoBoAr.rJrocb rrleJrsro mupuuoft 0,2 A, I4 y ? Cyg,
u y p CrB cr(aHapoBarracb oAHa r{ ra }fie rrvrr.rr X4254,33 Cr I c Sanropolr Jlange
aS{enruenoro pacqetrJre:r,V.fl z : L,375 (ruecro trctroJrBaoBaHHoro n [2] omu6oq-
Horo z :2,[9). B clyuae p CrB BxoArrafl qeJlb crrenrporpaSa cocraBJr.flJra

-0,3 A. V V Cyg rrvt:urr ?\4254,33 rny6me n peaqe, ceu y B CrB. Iloa'rorry
c rleJrbro yBeruqeHufl curlraJra y ? Cyg BxoArra.rr rqeJrb clenrporpa{a 6rrna pac-
IIII4peIIa Ao -0,4 A.

A.nq ? Cyg ua6.nro4eurrfl B rrepBbre BoceMb uosefi ilpoBogr,rJrrlcr, c rtraroM c6a-
Irr{poBauur 0,07 A, qro AaBaJro rroqrrr rpexnparHoe qacrrrquoe rrepeKpr,rrr.re
oAEOTO r{ TOIO ?fie yqacTHa ctreHrpa. ,[nrarenr,uocTr, 3Hclo3r4quft a namgofi roqHe
nonrypa cocraBJr.EJra 4mant. B nocleArure ABe Hosrr ruar 6un pareu 0,1 A,
u r xantgofi TosHe KoHTypa HaHotrJreHr,re AJIr4Jrocb Ao Aocrr4?r(eHr4-fl crarr4cru.IecKofi
roquocTu -0,76% 4ua /y', r.r /y', orgerbrro, qro CoorBercrByer BpeMerraM excrro-
Btrqr,rra or 3 urau s o6ilacru rletrpepbrBlroro cler(rpa Ao 9 lrr.rr.r B .sApe rzur,rra. 3ro
BaMerlro troBbrcl{Jro roqrrocrb Hamr.rx ua6rrogeuuft. y p CrB rrar cxarrrrpoBaur4.rr
flJrfl Bcex qeTlrpex no.reft 6rur 0,07 A u 4unterr,r{ocTrr aKc[o3r{r{r4rr r xamgofi tou-
r(e paBrflJract 4mvr:u,

flpll aagauuoM rtrare qIrcJIo roqen cnaur{poBarrrnr, ueo6xo4r4Mbrx AJrff nepertpbr-
TEE Ctrexrparlblloro IIrlrepBarla JIIrrrI4I{ X4254,33 A y uccnegyeMrrx o6sexroe,
HoJre6ailocb or 10 go 13, uro aaur.rMaJro or 40 rrr.mr Ao qaca. r{ucno cnar{oB Ba
HorrbytCygnone6anocror2go5,ay B CrB or 2 go3.,{nx noryueur.rx
peSyJrbTtrpyroqero 3HaseHu.fl I{alp.frE(errEocTr{ 3a Iloqb peByrBTaTbr tro oT[eJrE,-
Hr,rM cr(aEaM ycpe[rrflJrr{c1,. ,[anurre r,r peayrrbramr ua6nroAeuraft B CrB lr t Cyg
rrptrBe[eEbr s ra6r. t. B uepnou crol6qe - tropflAnonrrft uouep uoqu ua6rro-
genuft Ang rarxgoft BBeBAET, Bo BTopoM - Aarri rra6.nrogenr.rft, n rperr,er{ - roJrri-

Ta6.nr,rqa 1

fiauurre pe3yJrbrarbr Ha6J-rroAeHrrii pCrB rr lCyg

F CrB
I,
.f

4

23124.07
25126.07
26127.07
1.1112.08

22123.07
23124.07
24t25.07
25126.07
26127.07
t0lLL.0B
Lt 112.08
tttL2.09
rc111.10
11 I 12.10

2444809,306
811,319
812,311.
828 ,330

-176+122-1-178+143
!5411-144
-187+157

+L4+113
+21-49

-58:156
-42*36
-5143

-40+34*12+s2
-36157+37+36
+42+37

2
2,
3

0,933
0,042
0,095
0 ,962

0,496
0,62L
0,745
0,964
0,981
0,796
0,914
0 ,671
0,171
0,295

T cvg
7,
J
4
5
6

8
I

10

2
2
2
D

2
5
4
2
2
2

2444808,422
809,455
810,474
BtL,460
812,423
827,477
828,393
859,424
888,331
889,277

Iara, 1981 r. H^ + 6(H^\
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Pnc. 1. I(onryp .runuu )\4254,33 A Cr I (sncpxy) n 7l/
ycpeAHeHEbre Ba Hoqb pacflpcAcrreHr.rn 7-uapamer:pa
Croxca B rrpe4eJrax Rorrypa (nuuay) 4la y Cyg

Pnc. 2. I{onryp 'rl:r.lr,wt }'4254,33 A Cr I (nnepxy) r,r

opr.mr.rHaJrbrrbre pacrtpeAeJrerrr,rfl 7-rrapauerpa Croxca
B rpeAerrax Kourypa (nruay) 4ra 1 Cyg

Puc. 3. CxeMarrasecnoe upe4crAnterue nourypoB
6-I(OMtrOseE"OB JrtrErrr{ IlornoqeEtrE Arff cflyrraf Eop-
MaJrbuoro e{Senra Seeuaua /

aHcKr{e AarLI Ha6JrIoiler.nfr., B qerBepToM 
- rrl4cilo cr(aHoB, troIyqeHHbrx Ba,Iroqb,

B rIflToM - SHaseHI4a a${extunuoft Halpfl)fieHHocrr4 rrpo[oJrbuoro noMtrolrelrTa
rrarHl4rHoro rroJr.fl c omu6xoft (auauenraa Harrp.tr}ItelrHocTr{ troJryrreHbr ycpeAlre-
HI4el{ ol{eHox aa uoul). B uoc,re[neru cro.n6qe nprrBeAeur,r {aarr uo.nornr4TeJrr,rrofo
ftpoccoBepa AJrfl npr4BErx r43MeHerrr4fl r,rarHr.rrHoro froJrf y p crB lt y cyg
(cu. paaA. 3).

FIa prac. I a 2 rpegcraBJrerlbr rroJryqeuubre HaMr{ pactrpeAeJreuva grx V-
uapaMerpa B xorrrype il:a*:z.vt 1,"4254,33 A Cr I. Cpegnraft Ha6rroAeuHr,rft Houryp
crler(rpaJrlHoft nv:r.nu ),,4254,33 A (aarueruoro paBJrr{rrrr.rr B Korrrypax or Horrz
n HosI{ He Ha6flIoAanocr) uoxaBaH B Bepxneft sacTr prrcyHr(oB B e[r{r{uqax rrM-
rIyJIr,coB IraHolJIeHI4g. Ha puc, L [oHa3aHr,r ycpeAHeHHbre Ba lrorrE cr(arrbr paclpe-
AeJIeHr.r.s Z-napauerpa, crJra)fieHHr,re cHoJrbSflqrrM cpeAnr4M rro rpr{. flua xam4ofr
HoqI4 yKaBaHa cpe[Ir.fl.E ourra6xa oAHoro BHaqel{Lrfl /-uaparuerpa. fle,pna.a gara (crrr.
ra6r. 1 AJrfl ? Cyg) ne upr4BeAerra Ha pr.rcyHne,.ran fian ABa onaua.,,troJrygerrgbre
B ary Hoqb? cAeJrallbr c paarrbrMlr r[araMrd cr(arrrrpoBaHrr.s r4 arMoc{eprrrre ycJroBu.s
Ha6rIoAer-II4ir 6wtv. HenasecrBeHrrbrMlr. .(rn gnyx fiocJre[Hrrx uoqefr ua6nrogeuuft,
KorAa troryqeHa caMa.rl Bbrconaff ToqHocrb rrarorrJreur4fl, Ha plrc. 2 [prrBeAerrbr
oplrrr4HaJrbHbre pacupeAeJrerrr{rr v t (}t) IIo HoHrypy xrtt]F,fiv AJr.fi r(aE([oro cHaHa
B OT[eJrbHocT[r.
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2. O6pa6orna Ha6nrogenufi
B upoqec-c-e ua6nrogenz]ft, crarupy.fi JrtrErrro, Mbr troryrraeM Iucxperrroe pac-

IrpeAeJreHrre 7-uaparvrerpa Croxca rr trEreHctrBrrocrrr ff r nourype. arra gra uipa-
Merpa tr rpaAtreHr r gauroft roqKe KoHrypa tro3BoJr.sror orrpeAeJrtrrb uaupameu-
Eocrb trpoAoJlbuoro rtoMtrouenTa MarrrtrTrroro troJr.f,. TlnrerpzpoBaHr{e Eatrp.Erfieg-
uo0r6ft, I[SMepEeMBrx B ToqKax KpbIJIa ilfr]f,nv. tro Ka]nAoMy KpbrJry oTAeJIbHo,
AaeT HaM ABa SIIaqeEu.a Hym H, gnn crrHero u r(pacHoro r(pbrJra coorBercrBeHgo
(c*. nume). Peayrrrupyroqa.fi a{{eHrunuaa HatrpflrfierHocrb orrpeAeJrffercfi
B TanoM cryqae HaK

\2.41

H":(Hb_H,)12. (2.1)

3Ta ueiluqr4lla o[peAeJraet npeo6naAarrr4e rlpo[oJrrrroro HorrrroHerrra rroJr.E Toro
r{Jrrr l4lloro SHaKa u flBJrflercrr uexor:opoft cpe4nefi no [r4cr(y BBeBAbr serr,rsunori
trpoAoJlbr{oro Koil{fior{eHTa rroJlfl .

Paccuorprau cnoco6 orlpeAeJrerrr,rfl rrrrrerpaJrr,noii naupa)fieHHocrrr upo[oJrE-
Horo Hor{troHe}Ira rloJr.s B npr,rJre iltrrrtrltt. .(la upocror},r Boablrerr cryuafi nop-
MaJrr,Eoro aS{exra 3eeMaHa. Itouryp illrilila rrorrroqerrr4.tr rrpeAoraBr4rr rpeyroJrb-
Irrrltorf (puc. 3). flo ocra Y or.torxena I4Hrerrcr4BHocrr, (e -iracJre HaxolJregHr,rx
rrrrlyJrrlcoB ff), u no ocr,r X - grr,rna BoJrrrbr l, (A). IIIrpuxonoft llrnuefi npoBeAerr
cxer{arl'Iqe-cnr{ npaBorrorr.rlpraaosauubrii noHTyp, cunoruuofi - JreBorroJrrpr4Bo-
ganlrErfi. Curlra-xotttuoH,eHTBr fioflyqeHbr cxa]rr.rpoBaHIaeNr crIeHTpaJrD]roro r{rrrep-
BaJra qeJlbro rnrapr.ruofi ,S. flycrr NL - sr4clo r4^{nyJrr,coB rrpaBonoJrflpr.rsoBaH}ro-
fO CBeTa' a N, - JIOBOIIOJIflpIISOBaIIHOIO CBeTa, 3apeU4CTpI{poBaHIIbIx IIpI{ HeIIo-
ABI4)r(HOM troJro)fiel{I{r4 qeJrir cr(aHepa; Iy'" - ocTarorrua.E r4HTerrcr4nuoctr,, X,o -AJII4Ha BOJIIIbI trpl{ OTCyT0TBI4I{ }IaI}II4THoI0 IToJrfi, 1,11 - BeJrurrrrrra pacqerrJTe}rr4rr
TIIIrrrTI B MaTHIITHoM IIoJIe, AI,: Ts - fo., r4e I,g _ noJIoE{eHI4e IqSJIII; Ig a :
:0N101'". B erou clynae r{br rroxrer,r Barrrircarr, Br.raqeHrl.rr N1il N2 

"r.4ylor1roto6paaolr:

1y'r : Iy'" + (AI * Afra) lNlAlu, (Z.Z)

Nz :1/" * (Al. - L?"H) 1NlA?\. (2.2)

Teuepr, gra 7-uapaMerpa, Bbrpaar4B n {opny.ire (1.1) I/i u /y', uepea (2.2) u (Z.J).
IIoilyquM

v (Lt\) - (L?"EAN|il'")t(N. + L?"7Ntil'.).

flpouurerptrpyeM aro Bbrpax{eHr,re uo paccro.flrrr4ro Ar, ot qeHrpa 1rv1lltui

Afu

i rz 1n1,1 ct (L?,): Afrr tn [(ff" * At, aN p?u)l(N c + L?,"LaN lat")),
AIr

rge-Al,1 u L1,"2_- [peAeJlbr Ir]rrerpl{poBalr4fl., oxBarbrBaroqr{e HpbrJro JruHtwr.
BenusIlubr /fc, AIs, Llv u 0Nlltu lrrrr noryuaeM us Ha6JrroAeHHoro r(oHrypa,

A BEJII{qI{I{A

Al,E : 4,67 '7V1!21"2H ,

t\e z - {axrop Jlau4e, x, - 4.nraua BorrHbr rrtr4H}rrr, H - warpnfieHHocrb ruar-
III4THOTO trOJI,E.

flo[cranrzn aro BbrpalKeHr{e B (2.4) s*recro Ax,s, roryquNr oHoHqarerbEyro
{oplryuy 4.rx orpeAeJreHrl-E rrurerpaJrbHoft naupanreororr*

A&:

Hr,,:2,7427.10r' s Il6?id( ?.")lz?uztnf(N"*AIz 0Nlax)lw"+ L?,"LLNli/?,")).
Afu

(2.5)
o6oanase,us b u r coorBercrByror cr{HeMy r,r (pacHoMy npbrJry *orrypr. Ari
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A;tz

o6olrx r(pbrJrr,eB Nroryr 6,rs paan,e BHaqeHI{.tr t r'14i"1 r, (Afu), A}'r, Al'1 u
AX"r

oNll?". fl.rx runuu ?u4254,33A Cr I BeJrrlqtr{rra 2,1,427'70r2lz}"2:86099. liu-
TerpaJr, CroaIqltfi CJIeBa B BbIpalI(eHI,II{ (2.4), npw qI4CIeHHoM I{HreIpI{poBaI{uII
r{er o[oL{ n p fl N{oyr o Jr brII4r(oB, rlp I4l\'IeI{f Blxe}rc.fl rIa}II4, ecTb

Afz

Jn, .: t r, lmyd (41,) :Al,o ) v,6x1tn,
Anr i-1-

rAe tu - 
qIICJIO TOTIeH IIpI4 CKaIII4pOBaIII4I{, yI{JIa[LIBaIOqI4xC.s B I{IITeptsaJIe I{H-

rerprrpoBaHrnx Afuo : Lluz - AX..
'noitruuuu (2.6) n (2.5j, ,orryrrnn ogoHqarerb,oe BbrpageHl4e ArLr o6pa6or-

I{LI 3anI4Cefi

Ho,, :86099A1.0 f, ' 
r6^11,2 In [(,M" -i Ar, AN lIX)l(N "* Atur AN lA?")]. (2.7)

i.-L

tr4Mes ena.relufl Hy n Ht v rroAcraBr4B ux n (2.1), rlorryarl{M ne"nuuuny-f1..

,[,.nn oqenx, orrrd*, .H1r, 1 -ueo6xogr{N{o 
oqelrrrrb ourl46xllt BeJII{rrI4Ir 55, 1,

onpe[eJrfleMbrx Bbrpa]r(euueu (2.6) r,r rroJryaraeNrbrx r43 rIa6rIOAeHI4I,i.- 'TaH xax na6rr6[\e,iltr flpoBoAr{Jrr.rob B pe}r{r4r{e cqera {oroHoB, ro uo gu6{e-
p."qr;"i"ot 6op.rvrre ,rp'r6orr,"rrHoro onpeAeJreHl4fl "*i-6-ii-P-y-ji5::-"!^BJ
Molr(rro oilpe[eJrrrrrb B Ha]fiAoft Toqr(e cr(aFII4poBaHl4.fl BeJItrrrII4]ry crarrrcrr{secl(ol4

ornr46nr4 o'", (7):

o"p (7) : {zll(Nt - 1/r,) * (1/, - 1/r')l'} [(,Vr * 1/r,) (1/, -1/r')' *
l- (1/, -l 1/r') (1/. - 1[r,)2]'/', (2'B)

r[e /y'11 u N2, - BeJII'IarI'IHbr rexllroBolo roRa coorBercrBel'IHo'
l\4[oroHparHr,re rroBTopeur4.s ancfioal,rill4fi [p14 Ire[oABr{E{IIo[r cxauepe B .flApe

r{ B np},rJre rfiHmri AJr-E paaHbrx [ar ]ra6JrroAer{Llfi IroBtsoJrIIJII4 onpelleJrr{rb \[tr{,ac;
rroJrbBoBaI.IHofi ailflapaTypI;I coorBeTCrBI4e 1,Ie]It4y cpeAHeI(BaApaTuqHoft Omu6xoft

eAuHr4quoro auareuLr.s Z-napaltetpa u o'., (7):

o (7) : oc'. (V)17,62,

T. e. B cJryarae arofr annaparypbr peaJlr,Ha.E crarl4crl4qecxafl olrrr46r(a troryqaeMoft

ua ua6nrogeHr4fi tserusr4rur 7-.rupur,rerpa s 1162 paBa r{eHbrrle' rrexteJrrt oltru6Ha

o"p (Z), orpeAeJrfleMaa Bblpaxterluenr (2.8). TaH xax 5Vu6^11n ecrb orrpeAe-
i:L

Jreur{e BeJIr{.IITHLI cpe4ueapusl{eTl{qecnoft' To BeIusuHa omu6nr4 Sb, r

o (sr,, J : Ar,o {[,i ": r111 n @ - L)\'/' ,

qro rroaBorlser orpeAenutr orura6ny o (FIb, r) u o (11"):

o (He):{[,i 
": 6n, ,1)f zm (2m - \l't' ,

tqe nx - 
qI4cJIO ycpeAHeHlrblx cHaHoB.

Heo6xogrnoto orrierurb cJregyroqee. Bbrpa1(eHuff (2.9) v. coorBercrBeulro
(2.10) BatrrrcaHr,r B npeArroJroxrerrrrrr, qro BeJrrrqrrusr V i (1,), onpe4eJl.fleMbre aHotre-

prrMeHTaJr[,Ho, .trBJrflIorc.E He3aBrrcrrMbrMrr. B geftcrnureJlrrllocrr4 )r(e, TaH HaK trptr'

cr(aHrrpoBaHrrrr qeJrr, cABr4raJlacb 4ilfl orrepeAHoft eHcuo3rllqlll4 Ha BeJrI4qI'IHy Al,,
Megbrrryrc (u oCuonnonr r 3 paaa), He?fieJII4 ItrI{pIIEa q,eJIIa' TO IIoJIyqaeMOe pa0npe-

tr;;;;; y; (I) - pacnpeAerrerrr{e Beruqr.rH iasrcur,{ux. CleIosarerlblro, omu6-
nu o'(-F1.), oflpe[erlfleMrre (2.10), 6yryt 3aB],rlueubr'

(2.6)

(2.s)

(2.10)
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3. Peaynrrarbr ua6rro4eHnfi, n ux o6cym4errrre
(Daar,r IroJlo)nr4reJrr,Horo HpoccoBepa AJrff p CrB srrsucJrerrbr rro a{elrepu4e
J. Dp.cr :2434217,5 + LB',487E I9l.
Ha pllc. 4-rraHecerrbr reMHrr_rMI,I Hpylr(r(aMr{ c r.rx omu6xar{rr o (11") uauepeunrre

rraMtr AJr.rI p CrB Brraqenu.fl _a${exrurrofi naupameurrocrr( npogoJrr,Horo Korvrilo-Irelrra MarHI{THoro troJr.fl. -}tpectuxauu o6oanaseubl uaMepeHr{.g Ha cparrepe-
MarHuroMerpe, B3.flrbre..ua [10] (oruu6xa BAecb npr{BeAeHa oftuu paa). cserrr;ra
HlyffiftaMrr (c oulr6Hot^, upune4eunoft oguu pai; o6oaraseHrr Ha6JrroAeHr4.n rratlB-MarHtrror.lqg [91. ]tnagparaMu o6oeHaqeHbr ua6nro4enu.B. Ha r\rHoroqeJreBoM
MafHuroMerpe [11], trpr4seM omz6xn cpaBrrr,Mbr c pa3]repaMn xBaAparoo. IIIrpu-xosoft 

'l.urt:s.eft 
o6oaEaseua atrrpoKcuMaqur {oroipa{r,ruecrux "brepe"rt-[-t'z].Itam nu4no rr, rrpr,rBeAe,Eo_ro pucy'r(a, namra rra6irog.r* p crB iopo-o'-*--

rJracyrorc.E c AaHHBTMU na6nro4euzft 4pyrux aBropoB.
_flepeft4eu x o6cym4euurc pe,yJrlriros ua6rrcierrt y Cyg. Hax auguo nara6r. 1, Berr4qrHbr npure4euur,rx ouru6om o (fl;i;;;ol*r"ro, cAerrarb He-

troopeAcrBeHHoro BbrBoAa o HaJrusr4[ BrraqrrMbrx uauenenr,rft rroJr.s. O4uaxo, 4o-rrotrrErrB uaurr sa6nroAenr{f rpeMfl ua6.rrrogeuu.sMr4 r{3 [4], urr rroABeprJrrr Bce

I1rytt arraJrr.r3y Ha trorrcK rlepl{oAr,rsHocrE. OHaea,roci, qro, HecMorp.fi rra00r6ml{e omz6xu na6nroAeuuft, uanreuaercfl trepuoA r4sMeHerrrr.fr lr" o*ono'B 
"yr.B t97-7 r. oArrr{M trB aBropoB coBMecrHo 

" b. Ifr. Htr-""orur, 6rrnn npone-
1.:1- "a6*?F_"I{T I QVg s reqeuue 77 :aosefr. 

"u ""#up.-*arHr,rror\,rerp" 
'gffU

! !I:,"" ],,4254,33 Cr I co^npeMeHeM Har(otrJreHr{.n, B ABa pa'a MeHbmr{M, qeM
B 'ly6L r. -bir,rno troryqerro 23 cxaua: n.uq 13 noseft oo o4noiny oxar{y, AJr.E AByxuoseft tro ABa c*a,a lt Arrr 4nyx noueft no rpr{ cr(a'a. Mbr ;6p;6;;#; ,;-rir;
14 aru na6.rrrogenur. flonyueurlrre uo Halr(AoMy cfiarry uarrrrriu, H" mr; ycp;A-
HZIrn F,nt_coceArrrrx AByx-Tpex uoseft u 3Tr4 CpeAHUe auaceuu.s coBrrecrrro c AaE-uuulr 19Bl r. trcqoJrbaoBaJrr{ Arr.rr orrpe[e.nefzs treprroAa. Brruo uaft4er{o, qro
XT_ 99io"ytrEocrb _AarrElrx xoporo ourrcbrBaerc_rr rreprao[oM p : Bd,2bg4.
utrpeAerLrB TaKUM o6paaou ueprroA, Mbr no4cquranra $aarigr.fl elrrgr.rsHbrx r.r3Me-peruft H" aa 1977 r. Suararrr oropgmenuocreft rrnu"orrooro troJr.ff Ba eror roA,
trotraAaBmrre B oArrE r4 ror ?r{e {asonrrft zrrrepBaJr Ag:0p,1, ycpe4:fluxIu. EriycpeAEeEr{ble 3llaqeutr.s trpeAcraBJrerrbr Ha puc. 5 reMHr,rMr{ r(pyrflHaMr4; cBerJrbrMr4HpyrfiIaMr{ o6oanasenrr ua6rro4euza lg8l r., u opaarr*lonrn - ua6nroAeHr4.fiua [4]. fllr a,a'reuuft 1Iu yxaaauu cpeAr{e*BaAparuqHbre ouru6Hn o'(H.),
^r_1t"-:I.""bre 

Ir9 {opy#.e (2.10).,(.rra 4ryx Berrrrqtrru, BrrAerreHHbrx Kpyrrr6rMr4
cftoOftaMu, ouru6ru o (H") ,.e yr(a,a'br, TaK HaH B Eoqrd erzx na6nrog"rrft 6uro"IIJroxafl flpo8paqEocTr, rr cooTBeTcTBerruo BbIcoK],Ie omu6Hu. 3{euepuga uoJro?nrd-rerlruoro KpoccoBep-a{{exra gnn nafigeHHoro trepr.ro[a

f. Dn... : 2 444 812,582 + 8,2594 E. (3.1)

-^_F-, eA,n,uq,oro s,aqeHra.E H" ra puc. 5 cpeA,e*BaAparr4qrra.fl omu6*a, ou-peAeJrelllra.fl orrrocrrreJrErro antrpoHcrrMrapyroqefi cIIuyc-ora4rr, nafiAenuoft flor{eroAy HauMeHr,mux HBaAparoB, cocTaBJrqer o'* : -l,L4 rc, uro B -3 pa3a
H"::T:^1T1-6g"1 Bbrqr{cJr,seMr,rx rraMra B rrpeAtrorrorneur{r4 HesaBrrctlMocr" vi 1x1.f' TO Ifie BpeMfi ecJrr{ B HasecrBe antrpoHcrrMzpyrcqeft syuxqura B3.Erb rlp.sr{yrc,ro cpeAEeKBaAparr4rrHas omra6xa (o-) ynenurlurcfl. n 2,5 paaa tro cpaBHeHr4K)c ctrEyc,otrAoft; ramunr o6paaom, or,omeHrre__o.*/o.l =2,i, 

'r. 
". co"orcEo npr_repr{rc (Dramepa (gua o6qero qrrcrra rose* 1r : 19) ;u;;;;", roBoprrr' o Ha-ilvrlar- trepvoAr,rqe_c^nnx xo.ne6aurafi uannsrxeHHocrr4 MarHurHoro uoox y t cygc trepr(oAoM 8d,2594 c \go/o-rtstwr 4o".irr"rrurrbrM rrrrrepBaJroM.

Itputeplrem AocroBepuocTrI [oryqerrHoro treprroAa r.ralreuenuft 11" ruor 6rr
.EBtrTbC.E Taxrr{e aEaJrorrrqHbrfi 

-ueprnog raelreuenufi 6necxa r cyg. png ua6nro4e-nrft Ar.a 26 roseri c 08.07 ro 0g.bg 7l r. 6w,- "o"y"." n. h. "x[.rili-"r"r.il.,
fin_zanofi 

rtuBV [13]- B HarxAyro Hoqb Aerarocb orAByx [o tr.rrrr, orle]rox 6.rrecxa.
rrpr4BeAeHHbre aMrrrrrrryAbr usMeHeur.rft 6recra (0,03-0-,04 n rpex {urrrpax)rreEocrarorrHo rraAerr(Hbr,. ran r{ax cpeAHeHBagparuqHa_s ourra6ra onnoro 

"u611rolAerrrr-E AJr-fr Ka)fiAoro za $unrrpon -0*,014. Ilponeaeuur,rft tro arr4M Aar{HbrM aHa_rrrrs rra trpeAMer rrouoxa trepuoAr4qecxrax xone6auufr 6;recxa y ? cyg He rroKa3arr
I
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TaKoBLIx c AoBepr.rreJrbHr,nf r4]rrepBaJrotr{, 6o,rrurrau 90%. (tlpu arom 6rr,ru o6pa-
6oraru,r Rar( AaHrrbre, ycpeAHelrlrbre Ba uour [13], rar Ir r{cxoAFlble [aHHbre,
r(oropbre aBrop rro6eeuo npeAocraBrrJra B lralre pacropnmeuue.)

B BanJrloqeHr,re aBropr,r Bbrpaxraror 6narogapnocrr! IO. B. Tepe6ram u
A. H. Pasxorcxoi\ry Ba rreaaBr{cr4rryrc o6pa6orxy [auHbrx ua 3BM no rrx [po-
rpaMMe c r{eJrr,ro trorlcxa r4 aHaJrrl3a nepraogoB, a rax?r(e JI. II. Merrax 3a rlpe[o-
cTaB Jrer{}rEre ero [aHrrbre {orouerpuuecxr.rx ua6.nrogerluft .
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ATMOCOEPA Am-38E3[bl 15 Vul

lT. C. Jlro6unnon, I4. C. Casauon

i\{erogou no4eneft atlroc{ep 11o cfiegrpa]{ c nncoxoir gucnepclletl IIccrIeAoBaIIa Am-aneaga

15 Vul. HafiAeun cneAyloql,Ie BEaseErfi a{(pextnnUoii reMlleparypbl' ycRopeEIIE cItJIbI rfi?ftecrl4

ri cr{opocrrr urnporyp6yne}IrEocrr'r: rr* I aroo + 200 }t, tg g : 3,5 + 0'2 u,[, : 4'B _L

10,5 rdc, noxaruro, rro orurr roroi f'u II u Ti II rpnrogxt K IIecI{orILKo 6olee nuco-

*io* r"u.r.rrau [, no cpaBrreErro c JrrrHr.{EMI{ Fe I (ta6.n. 1); taxoe pacxoE{AeEIIe rpyAEo

O6t ;1C1utt Clyuatirgutr orur.r6Xanra B DI(BI'IBaJISETI{I'IX illlpflEax II B CI{JIaX OCqIIJIISTOpOB IIJIII

[orpemEocTEMI,I B saTyxaErrE "l'.

onpegeneuo coAepEaEr.re 25 a;reuesr:on (ra6l.2). O6uapyxteu ua6mtox r-gE(eJIbIx

,oanu"*u, noropr,rii B cpeAEeM Bo3pacraer c yBe;1l'Iseg1aeilI aroMEoro reca (puc' 4)' Cogepma-

Ene nerr(r.rx oJrelrerToB *uruooau 6uuaxr.rn R coilEeqEoMyr lrcRJrroqa-E Eatpuft, Ho:roplrft taH-

E(e EaxoArrrc.s a ra6brrfie. B qerOlr aE6I{aJIIII,I xIII{I'Iqec(orO coCTaBa y 15 YUI BhIpa'I(eEEI

Merree .Epr{o, qeM y r4ccrreAoBaErrr,rx Ea}rr.r paEee Am-anea4 68 Tau ul t1'6 Ori [2]' Ha Ocsose

CpaBgerrr{fl c pe3yJlbraraltr [3-5] [o11a3ago' sro xapaxreprge orI(JIoEeEI{e B coAepx(aIII4I{

ItoTopoe AaeT i\{eToA nplrBllx pOCTa OTEOSIITSJILEO }reTOAa ltOge.reir atrrtOC{ep, cOCTaBJI'geT AJIfi

15 Vul or{orlo +0,3-0,4 n rorapn$ue (puc. 5).

cpanuenueu c EDOJrroq[oEEr,rM[ pactrcTarrr,r [16] EaiiAeHBI Macca' paAllyc' cBeTI{MOCTL

, uorpra, 15 VuI. Srtl napalrerpn y Am-aneap {5 Vul u 68 Tau oI{aBaJII'1cr' BecbMa 6'nr'raHur'rr'r

(ra6.t. 3), oAEaHo coAepE(arrrle aJreMeuroB n rx aruoc{epax pa3firsEo (pl{c' 4). Tan nan

fiepexoA or craAr,rrr 68 Tau K craAr.rrr t5 vul 3aEt{Maer OqeE}, Roporftoe BpeMfl (Lt =
= 6lrun. Jrer rrpr{ Bo3pacTe t = 400 ltln. ;rer), BbIABIIEyTO IIpeAIIOJIO,I(eEI{e o Bo3MO}I{EOoTII

6rrcrprrx uaueqeruli B xl4l{I'lqecrto}r cocraBe autoc(pep Eexoroplnx Am-aneag'

THE ATNI0SPI{ERE oF THE Am STAR 15 Vul, by tr.,S. Lyubimkou, I. S, Saua-

nou.- otthe basis of high dispersion spectra a model atmosphere atralysis of the Am star

l5 Vul has been fulfilled. The follorvlng values of elfective temperature, surface gravity and

microturbulentt velocity were obtained: 7"1 : 8100 t 200 K' log g : 3'5 f 0'2' [1 :
: 4.8 t0.5 km/s. It is shown that Fe II antl Ti II lines leail to somewhat higher [1

values in comparison with Fe I lines (table 1). It is difficult to explain this cliscrepancy by

acciilental erors in equivalent wiclths and oscillatbr strengths or by inaccuracy in ilamping 1

The abunclances of 25 elements were found (table 2)' Heavy elements show overabundan-

ce growingwith the increase of the atomic weight (fig' a). The abundance of light elements

is close to the solar value, but sodium is ovirabundant too. on the whole the chemical

composition of 15 vul is less peculiar than the composition of Am stars 68 Tau and

16 Ori investigatecl earlier [1,2]. By means of comparitrg rvith the clata of previous works

t3-51 it is shown that typical deviations in abundance, rvhich curve-of-growth method

provides with respect to model atmosphere analysis, are about t0.3-0.4 dex-(fig' .5) '

Mass, radius, luminosity and age of 15 Vul were found using evolutionary calculations

[16]. These parameters are essential--ly close for the Am stars t5 vul antl 68 Tau (table 3)'

but chemical compositions of their aimospher"s are different (fig.  ). As transition from the

phase of 68 Tau to the phase oI 15 Vu[ requires very short time (At = 6'106 yr for- age

tx400.1.08 yr), it can be supposed that there are possibly rapid changes in atmospheric

abundance oI some Am stars'

l. Ifa6mogareJlbHbre [auHbre

Ilpogonrrar r4ccJreAoBaHr,re (MeTaJIJIT[qe0KI4XD 3Be3A MeroAoM MOAeJIeft arrrlo-

c$ep, Iraqaroe Har(I4 c u3yqeHu-r ti8 Tau tl] , 19 -9'l t2J' Mr'I BbltrorrHl4rlr'r aHaJrr{3

Bbrcor(oAl4crepcI{oHHbIx cuexrpon Am-anea4r'r 15 VuI' Cle4yet orMerl'I-r:l-lr?^:-e

xuMurrecxrtfi COCras yll(e TpIIII(ArI oIIpeAeJIflJICfl c uOMOq,bIO ItpItBLIx poCTa (CN('

[3-5]), oAHaKo peByJrbrarbr arr{x orpe[erlellllft BecbMa trporl4Bopeql4Bll. TaK'

ounprnn"p, u t3l i ll) v 15 VuI o6-Hapy)fie, [e{rqur Karrr'urr's r{ c1alrAr{fl'

u , iS1 ,i*o"o ge,irqrrd He HafiAeHo. Cyqecrse,Ilble pacxo?I(AeHllfl troilyqu,'rcb
r4 B or{eHr{e co4elr}r(aHr.rs ApyrIIx sJIel(eIITOB. HegOlrnengo' qTo TaI(Oe tteCOOTBeT-

CTBIIe B AHaqI{TeJILUOft Uep-e OlT,tlCHfieTCA npU6nUXfeHI{LIM xapal(Tepolf l(eTOAa
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TP{lqx pocra. Yroorr rrMerb 6oree HaAe)firrbre cBeneur,r.s o xuMusec11oM cocraBe
15 Vul, neo6xogralro trprrMerrl,ITb 6o,nee rosHbrft MeroA, ocnosaHnrrft rra Mo4eJrffx
aBeaAHtrrx aruoc{ep.

f(an uasecrHoi rrcrroJlbaoBalrlre MeroAa uo4e,ueft aruoc{ep oflpaBAaHo roJrbnoB ToM cIyrlae, Hor[a ..aHaJIIIBrapyeTc.g BlrcoHoHaqecTBeunuft na6;1rogaretrurrft
MareprraJr, noryqeHHbrft no cuexrpaM c BbrcoHoft,4ucuepczeft. .(ur 15 vul s rr,r-
Igparype r4Merorc.fl rpr{ crrcreMbr crrexrpaJrr,Hbrx AaHErrx rpe6yenroro xarrecrBa
[a 5' 6]. flpra arou 1i^ay-epeuux H. paftra 

" op. Gi;;;;";;c.n rorr'Ko x czuefi
pg#i.l" c^rre1rpa or 3900 uo4S?0-A, B ro BpeMn r(aft AaHHbre t. Mu.r;t*ra ili,.[4 rr A. A. tionpuyxa u A. X. Maruarnaaunofi [5] oxnarnnaror ra*,r(e KpacHyro
gQ"uqll^rTJrorb Ao 6500.-6800 A. oguaxo B AByx trocJreA'rrx pro"r'r, 

""p")'"> 4700 A raauepenuble ar(BrrBaJrerrrHbre rrrr4pr4rrhr crrcreMarr4qec*r,r pa,Jrrrqaror-
c.fl, u trpr4qr{rra rafioro pacxo}fiAeHr4.E ooraJracr, rreBbrscEennoft (clr. [s]1. ncrea_
crBl're clta8aHlroro trprl aHaJrr,IBe xuMurrecnoro cocraBa {5 Vului pacirarpr{BaJru
illa}Izv, [peIIMyqecTBeHHo ue cuueft qacrr{ crrerTpa. . i

^ {uglepcrrfi ctre*rporpaMM a [3] ,, [6] n cuuefi o6nacrn cocraBJrflJra o*oJro
l;f A/nlr, B ro rpeur *r* , [S] i"'r".p""" "p" l, {a700 A il;#;;;
: 91Y"' 5 Eamux pacqerax ilr6r rrcrrorrbBoBaJru EaHHbre [3] z [6], roilyqeHHr,re
c ooJlee nuco$ot [ucuepcuefi. Orlre:rralr, rrro BuaqeEu.s er(BuBaJrelrrgr,rx urrrplrH,
uafi4euaue n [3] u [6], xopomo corrracyrcrcn Me]r(Ay colofi. t.^r. iOii. -

AJrfl Her(oropbrx r.sH(eJrbrx aJreMeHroB B [3] u [6] upune4euo'oseHb MaJrottunvfr., u. AJrfl arax aJreMeHroB rtru 4o6anzri ,aL*orino .nlrullft rrB ctruc11aA. A. Eoxpuyna 
" -4. X. Mauarnaauuoft [5]. ]tpolre ,o"o, p*rrcrporpaMMbr,

rrcrroJrbaoBagubre B [5] u rpeaocraBJreHgbre B Harre pr"oopr*d";;A:[:B;;p:qyKoM, Mr,r trptrMeHlrltvt [trft trocrpoeHtrfl uposureft 6anrueponcxux lunraft ^ aig.otrpeAeJreHr.ra 6roxuponoqrrbrx xo-a$$zqueiror, ueo6xo4rrr* trpu or{eHfie I,Jrun-
,,us _n,,,"afr. Ea pacrpeAeJrerrue a,eprlr,n B HerrpepBrr"o* cr"*'rp. G;. ";;;i.trilrar, Hame uccJreloBaEue aruoc$eprr Am-ariaiu 15 vul ocuoBbrBaJrocb trpe-
UMYqECTBEH}IO HA IIBMEPEHIIfiX EITBIIBAJI,EIJTIIbIX IIIIIPII]g WX I],1'i]f.Wfr. S CUHEftrlacru ctreHrp-l' oly6nrxoaaErrbrx B t3] u t6]. Ecnu gu'x xanoft-.rrrn6o Jrr,rHr4r4 Brra-qeHrr.E w1 s l3l u [til aauerHo pa3iluqaJrr{cb, raHafl, rrm]f..gfl HaMu He paccMarprr-
BaJIaCb.

2. OnpegeJreHrre T,r n lg g
Bce pacverr,r 6r,rnra slrroruer{br Ha aBM EC-lOBa ItAo. Mero4uxa nrrsucreHrftorrrca,a n l7lu sacrr4q,o n [1]._Ilpurue,.flJrr4cb MoAeJrr.r arrroc$ep F. Hvpv* tgj._ flpem4e ncero ueo6xoguMo 6uiro nafirra ,S6""rrr"y. ,"*rrrprrypy BBeB[br

7e6 Ir ]cKopeHr're cl4Jrtr r.sEtecrE g B ee arntoc{epe. 3ro 6li"o cneJraHo c rroMotr{bro
Al4arpaMMbr' upe,qcraBJreHuoft }ra pr4c. 1. Itax u n fl,2], ognuu r4B nprrrepr4eBtrpu otrpe[eJrefivfr T16 vr lg g cJIy]I{I4Jro pacnpe4eJreHr{e oueprrrr4 B HerrpepbrBHoM
ctreHTpe. Mrr cparnraBaJrra Teopertrsecxoe ,-ua6uroga"ro"'qrro-egrrg noronoB
tr3JlyqeHl4fi B ABJX yrlacrHax cleKTpa, pacnoJrofirerrHbrx Ao 14 rrocJre 6anruepon-cxoro trpeAerra. Teoperzuecxue noroxn F 11,1 npuaeAenbr B [Bl. Ha6.nrogrrrru',;;u
AaHH.re gna 15 vul 6nnu Ba.rrrbr ua [9] , [1b1,-.rprr"* ,.rrirv err4Mrr AByM.E cr4-
cTeMaMI{ AaIIHrIX I{MeeTCfl XOporuee coIJIacr4e. Orueruu, rrTo oTHorrIeHI{et' (4625)lr (3625) grrp_eAe,rn,roc' rro ,.ururo"y r91; ; r-ie'862)7F (B6r6j :";;;
ocuoBe uauepeur,rft [10]. \ -

Ha6.rrrogaer'rr,re toroxra I (1,) ueo6xoArrMo 6r,rno uprarecrr4 H HeBoaMyrqeHrroMyypoBHIo' BB.eA.fI nolpaBfiI4 3a nolJrorqeHrre B JII4IIrl.sx. 3saqeuux 6noxraporosrruri
MHolnrrreJrefi T?- xapaKTepr{syroqrrx AoJrro 3Heprr4il, uornoqeunoft u'rrorrr,
]\{br r{am_Jrr{ c noMoqbro per}rcTporpaMM, [Ofly_serrHbrx B ftpurrcxofi acrposuaraue-cxoft o6cepBarop,rr A. A. Boapryr*or', A."X. M;rr"r'r"""t ts]. G;;;;;;,uto ua6nro4aeMbre BHaqeHra.fl Th Maro orJrr.qalorc.E or reoperr4qecr(r4x, Blrqr{cJreH-n,x P. Ftypyueu [B]. Iloaroruy [aHHbre "uo"ogu""ft-;;;;p"" Mo]nHo 6uno
opaBHI4BarL' 6ea gouorulrr_eJllHblx tronpatsox 3a [orJroqeur{e B illr1lrflX. Halr ueupr{rrrJrocb rdcrpaBrrqrr, y3lQnrolaeubre BeJrr4qraHrr .E (1,) u Ba MeErsBesAgoe rro6pac_Helrrle' TaH xaH BBeBAa 15 vul HaxoArrrc.E Ha 6nlraxorrr or Hac paccro.flHr{r4 (ono.no40 nr no oqeuxe [11]).
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Pnc. l. ,[raarpauna AJrE orlpeAeJleur{fl
s{{entrnroft rellrlreparypbr / * u ycxo-
peEI'IE ctrJlbr rslfiecrlr g 

4l,ure rrpr,lBo[.trT r( BHaqI{TeJrr,HLIl\{ [or-
rllrprxoBbre rrtrHtrr{ orHocnr.j_iI:i": yj_t:rj- pe*rocra^l trpr[ oupe4eJrerrrrrr ToE Lr lg g,
HbrM npr'rrepuflu (cn. rexcr). i{pyE(oH coorBercr- flo uMgsmznrC.fl B }IameM paCuopA_
nvcr npuH,roi'i MoAerllr 

flter'Ilrrd perrrcrporpar{Marr 15 vul nalt
yAaJIocb rrocrpol4rb yAOBJIeTBOpI{reJrbH[,re HoIIrypbI ToIIblto Ang .ulluuft I{o U

,II, (ornrerur\r, rrro n [5] gaunbre o HoHrypax 6a.nnnepoBcr(I{x ttur.trft He rlpr{-
'nogarca). tr4a cHaeauuoro BEIIIe .scuo, qro paccMorpel{nrrft xplrteprii. nenr,ax
crrr{Tarb AocraroqHo HaAe}r{rrbrN{, noSTOr{y rrbr rrpl4EaBaJrr{ erly Me}rbrlrtrI{ B-ec ro
cpaBHelrl,rro, ranpr{r{ep, o HetrpepbrBrrrro, tuexrpou. flo arofi uprnuraue upo{r'uranr
Ho I,I LI, Ira pr{c. 1 coornercrByror He crrJrorrrur,re, a rrrrpr{xoBr,re rurtrtu.

Haroneq, B HaqecrBe rperr,ero Hprrrepr.rfl trpr{ onpeAeirenl{, Te6 v lg g
cJry)firrrr,r pacqerrr r{oHr{Baqr{ouHoro paBrrosecu.E gna Cr, Fe u Ni. tr44 arux ane-
MeHroB nau6onee HaAe)r(r.rbre peByJrbrarbr AarorxpoMrr)fielreBo (cu,nomur,re JIIIIII'{I'r
rla pI,Ic, 1)..(aHurre, rroJryqerrHbre rro r{rrHeJrro, }reEee HaAe}r(Irbr (rurpuxooaa nu-
nun), tax HaH B llarr]exr crr{cne nra.rro cna6nrx :1-vttmfr. Ni II u'gra ilrlx EeAocraros-
Ho yBeperlHo orrpeAeJreHbr cr{Jrbr ocrIrlJrJr.rrropon. IloguepHrrerr, qro rrpI4 paccMorpe-
IrI,Ir{ r4OI{r{3ar{r,roHrIofo paBHoBecl{.fr }IbI ocrroBblBaJrrrcb Ira cpaBHI4TeJrbl{o cJIaoblx
JILIHI{flx, sro6rr cr{r{Br{Tb BJrr{.f,Hr{e Heonpe4eJreunocrefi B }rr.{Kporyp6yneurnocTu u
B SaTyXaHr.rr{.

Oxorr.rarersrro AJr.E t5 VuI Ha ocHoBalrrrr4 pr{c. f 6tttttt trprrHflrbr cJreAyloq,I4e
3I{aqeHr{.fl a{$enrr.rnrloii reuneparypbr; r{ ycxopeurrn clrrbr rfi}fiecrl,I: f ,6 :
=: 8100 -]- 200 H, lg g : 3,5 -l 0,2. B npegenax omu6ox onpe[eJreul4fi artr
napai\ferpbr coBrraAaror c Belr4rrr4HaunT16 :8000 It u lg g:3,5, rraii4euur,rmra
n [4].

3. Munporyp6yreHTnocrb r{ BaryxaHlre

[taH I,r n [1,2], cxopocrr, uraxporyp6yJrerrruocrr( !1 6rrna orpeAeJleHa fip_e]fiAe
Bcero rro Jrllrrr.rfiM Fe I, ran Kar{ orrr{ uau6onee Mrrororrrrc,[eHHr,I B culrcHax [3, til
r{, HpoMe roro, AJLE Hr{x xoporuo r{BBecrHr,I crrJrbr ocqrrJrJlflTopoB. Br'r.no oto6pauo
722 nantwv. Fe I, roropbre B BaBr4cr{Moorr{ or afiBr{BaJrenrsoft ItrI{plrHbr W1 6tttrw
pas6ntr,r ua t0 npyuu. 3areu rro Hr4r{ Bbrsucr.Erocb coAeprfiaHue }fierleBa Ig e (Fe)
trpr4 paarrrlx Buaqerrrr.Ex [1. I{cxonroit cqrrraJracr raxa.E cr(opocrr, Et, trJrfl Hotopoft
orcyrcrBoBaJl xoA BeJrr4qrrrrbr Ig e (!-e) c pocroi\r Wyu[,rrfl xotopoft paaubre rpytr-
mr .rrr.rrrzfi Fe I e upeAeJrax cpeAuer{BaApar:r.rurroii omu6rtu AaBaJrrd oArro r,r ro }r(e

EO

flpyruu Hpr,IreplreM' - 
[pr{MeH.EeMbIM

upn oupegeJreur{tr. T16 r lg g, nrnntorcr
xapanrepracr:uxu 6anr,uepoBcr(r{x ilfrHttfr"
Ha6nro[aertrue npoSu.ilr{ I'I 3r(BUBaJIeHT-

r{bre fir{pr{Htr arr4x ,xlu]F.ufi' cpaBHl{Balorc.fl
c reopeT[qecHr{Ml[ upo{lrnruu I{ iluptr--
IraMrr? BbrqLrcreHHbIMIr AJI.g p.flAa MOleJIetr

atuoc$ep. Mrr upoanaJlustrpoB_aJrr{ Aarr-
nrre o rzsraflX Ha' Hp, Ht E HO, trpl[Be-

AeHHbre n [3, 5, 6], ra nuaortrJlu' qro orrtr
trpr4BoAsr x 6orrmouy pas6pocy B aHa-
rreHl4flx 7e6 lr Ig g r{ uJroxo corJlacyrorcff
c rofi uoAerr,Io? Ha r(oropyrc yKaSbrBalor

ABa Apyrl{x fipr{repl{fl (neupepunuxt.fr
ctreHrp rr rloHil 3al{rroHlroe paBHoBecrre).
flpzuuna raxoft Heorrpe[eJIeEHocrl[ 3a-
Itrroqaercfl B ToM, sro 6arrMepoBcr(rre
[rr4Huv. B ctrefirpe t5 VuI oqeur, crrJrbHbr

I4 I{M0IOT trpOT.fl)I(eHHbIe I(pbIJIt''s, tr{Cfia-

)fleHrrble lrtlH.vtr]!tru MeTaJTJIOB, troSTOMy

yBepeHI{oe npoBeAeHI4e HetrpepbIBIrOro
ctrer(Tpa lt trocrpoeHrre na6ruo4aeuoro
KoHTypa BecbMa sarpyAlrl{reJrbrbr' A uext-
4y rert Aaxte ue6onbrnue 0rul(6rtl{ B upo-
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10 paa, Brrrrr4crreuEbre gra frga nrur.rii Fe I ir Fe rr ; tffiil;;;;;;;uorrr"r*, ulrpr{Ear\{rr

coAep)fiar{rre ,r(eJre3a. gruu rpe6oBar{rd.EM yAoBJrerBopfler BHaqeHr.re Et : 4,4 xulo(cu.. pr.rc. 2, nepxuxt uacri;.

^. *"glo"u\Hafl.[poqeAypa 6r,rna sbroorneHa raxrr(e rro Jr],rHr{flM r{oHoB Fe II urr rr. "ur3 raoJr. 1Br{rEo, Trro Ar.fi Hrrx cHopocrb Er oHasa.nacr 6.rrrasHoft x 5 Hnr/c,r:. e. 6o.rree srrco*oft tro cpaBHe,uro c Fe [. ua ilpnrrt ,r"rog paarr.qr,re EeBe-
'Jrl4no' TeM rre MeHee ero Bp.sA JrIr Molr(Ho o6t.scuztn cnyvaftnrrrrln orura6xarru.Hanpuuep, na nra,*uefi sacrra puc.-2 trpeAcraBJreHa BaBrrcuMocrr lg e (F") ;; I4r;
ArLr rpyrr lmu'wfr. Fe I npz Et : 5 Hu/c. flpn ranoft c6opoc,rr4 ir, toorurrrrl
nytoqeft Fe II r Ti II, Anr Fe.. I o6uapynruBaerc.rr rnur,rd xog B coAep)r(aHr{r4
?fieJre3a c pocroM aHBr{BaJrerrrnofi mrapzuu. c 4pyrofi cropoHbr, A.rr.s Fe II ra Ti II
cr{creMarr{rrecxzfi xoA 

^B 
coAepxrarrr{r4 coornercrnyrcrqr4x Srererro, ua6nro4aerca

$li !r;j,4nmlc.-ornrerzr.r, uro no4o6ro. i,urrio*A";;; Me?r{Ay Jrrr'rr.En{n
.tie I 14'f i ll 6rr.rro o6uapymeno HaMr{ rar{Ere npu o,,peAerre'Lrv g, y"am-rrergurt6 ori [2]. ]tpolre :roro, auanorras,rrft prcey_{r"rar 6rr.rr uonyue, rr rrpr4 r,rccJreAoBa-uur ltanouyjl,^cjepx-rzra'ra x.,acca'F0ib, ;;rrp;,ry""fo.,"r"rnyror rrapaMe_
IIT r:q :7400It z lg 9: t,9[12]. furn nero ub raouau Ti II, ne lf "'Ci if
or,IJIa HarrAeHa ooilee Br,rcor(afl cr(opocrb ruzxporyp6yJreHTHooTr{, Uelr no Fe I.

Oguo za Bo3Molr(Hr,rx o6r.scueuu'ft Taxoro rrecoorBercrBr(.s cB.fiBarlo c omu6na-
N{r4 B Berusr4rre saryxaELrfi. !. flpu rzccneAoBarrrrra 16 Ori 6rr,;ro noHaaauo (c*.
[2]), uro 4o",uroroo yBeruqurb nl Arn ,,a.'wft Ti II npzuep'o B 7 paa,.rro6brycrpaHr4rb HecoorBercrBr{e B cKopocrr,r rulrnporyp6yreorooLr, [x nremay Ti IIra Fe I. Haftaerrr arraJrorr4qlryro uoupaB*y u l,rfl BBeBAbr 15 v;i. H;p";. irrpeAcraBJreEbr BBrsucilerrHbre rraMr{ r4SMeHerrrr.E B CoAep}r{aHr4rr ?r{eJreSa AJrg p.fi,4atrurtnft Fe I z FeII. uonyqarcquec.fi rrpr{ yMrroxrerrrrr4 rroJrrroft ,uorrrru, 1i ,ra7110, 3,5 r'r 10. Pacserrr_srrtroJr'eHbr gna rro4err.r a*roc{epsr c trapaMerpai\rrT,b :8100 H, lg g : 3,5 u [1 : 4,8 r,r/r. Hu^ r;;";;;#, o]r(rdAarb, ,,rrytn_Hrre 'y Ha otrpeAeJr.fleMoe CoEep)ItaHlIe cllJrr,Ho BaBurcrtT oT efiBr{BaJreuruoft mrrplt-utt W1u.

Ha ocnoranuv pvic. 2 z 3 momuo Ba*rroqurb, qro B c,,yqae Fe I uo.[noe sa-TyxaHr{e 1_neo6xo4rzMo yMeHr,rtrrirrB rraMrroro 6o;ree ,r*, ld paa, vro6u BMecrocxopocr, 3::4,4 xnr/c uo.rryuuts €t : 5,0 "*/". Ctp,"oi troporrur, B crryqaetruanrfr' F.II z Ti II serrasuy tfpe6vercfl rroBbrcriru , 7-a paa, uro6n [o6z*-cfi corJrac?rfl. c ilvtfi,tfrnr.r,r Fe L tr4urepecro, lTo flonpaBoqHbrd ilo;;;";; rl.*onaaaJrcfi rrpr{MepHo raxrrM )fie, HaH \r F,ln 16 Ori. -

Fe I 
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lla puc. 3 nugno, rrro Jrrrrrr{fl Ter{ qyBcrBureJrbHee r( IlorpelxHocr.fll\{ B T, qen{

OrrU 
"r.riorrae. 

Taxurl o6paaOlt, BOBt\IoEtHocrr, ouru6ox B 3aTyxaHllr'r 1 ueO6xoglluO'

paccMoTpeTb npelr{Ae Bcero Ha orHocrrTeJrbHo cI{[LHbIx rII4HrrfIx. I{auoulltlnr,
qTo troJrHafl BelIlqI4Ha T cXJIaALIBaeacfl uB cJreAyIonlllx tlacTefi: ?rad - pa4l4a-

qr4orrrroe BaTyxaHl4e, ?St - [IrapHoBCItoe SaTyxaHl4e u TVaW - saTyxaHlIe'.O6-yC-

ioor.rroo, crlnanu gi[-asp-Bairuca. tr4e arlrx rpex cJlaraelvlblx B cryqae 15Vul
Ilau6orbmuft nxrag B troJrrrym Belusr4rry saryxaHl{.fl T BIIocI4r CyMMa Yst * ?raa,
B To Bper\{.E r{ar{ BHJraAorr TvaW rloH{IIo nperre6peur, (arra.[orraunr,rfi BbIBoA rlony-
qeg rr u tt, Zl;. Paccr,rorprau orH-ocr{reJlluo cI,IJIbHbIe JTIIHI{rI Ti II' flocro.suur,Ie

?raa Arfl rrtrx Har{ uaBecrHr,r [13]; oxaaaJlocb, sro s o6flacrlr o6paaonaullfl arlrx
rlranuft ?rao cynIecTBeHHo I\,IeIIbIrIe Tst, t. e. Aol\Illullpyrcqyrc poJIb I'{rpaeT x{aP-
KOBCfiOe BaTyxalll4e. ,II,OCr:atOunO yBe.rrI4quTb TSt B 7 paa, uto6r,r upraneCrlr Ti II
u 

"orruara " 
f'u t. T'or 111e peayJlbrar nolryqurrcfl I{ [[.tr Am-aneagr,r 16 Ori, rac-

crreAoBaHllofi n [2].
tr4rax, rra nepnr,rfi II3IJIfI[ pacxo]HAeHI'Ie B cltopocrl{ Ill'IHporyp6yleuruoOrr'r

f1, K noropoory dpruo4rr paccr{orpeuue runtlft Fe I, c oArrofi cropoHll' r'l n-rnunir
.li tt , F; II-- c gpyroii, xax 6y4ro xrolxr{o o6'r,RcIrlrrr, BaIII'IE{eHI{err n 7 paa

Berrr.{qr{Hbr ?st Ala ,i*ro, Ti II u Fe II. OAnaHo ecrrI,I ralt-oe xte o6r,scrrenr're

rrpr{Nre}ruTb r,r D ol'Hotilerl1ru Itarronyca, ro_rga, fiafi noraaauo n [12], 1lSt. ilorpe6yer-
ci ynel1r.u,trb y?r(e 6orree.re,r,r u 20 paa. fIo"nvuaerc.fl, rITo rIonpaBoqllr,re NIHoE(I'I-

reJrtr r( ?st A;ns lr.rrrnii Ti II u Fe II clur,Ho saBl4c.rir or 7r,5 I{ or cBerI'I1\IocrI4.

TaHoe o6r,lrcueuue Ha)fiercfI tTaJIoBeporITHbIM.
'faXr,rg O6paaou, BoIIpoc o IpI{qI4iIax IIecoorBerCrBI'Lfl ts uuxporyp6yJlellr-

Irocrr.r, o6rrapymerrrro.o ,rpu u*ru"ir"o,j#;##J:IXJ::rr#;:Jj#f,;1, 
#r:r?J#:

Ta6nr,rqa 1'

Onpenereulre cRopocrrr nrmporyp6y-
JIEHTHOCTI{ l1O JIIIHUflM ?I(EJIEBA II TIITAHA

rro, ary upo6;nelry pelII4T yrrer ornJrorreulrft
or JIoHaJrbHoro Tepi\IoAI4IraMl4qecHoro paB-
IloBecr4fl. Otlretu,lr, oAHaHo, rITo AJrfl TaKI4x
cJrolrrHL,Ix aro[IoB, xax Fe I, Fe II r'r Ti II,
nolo6lrnre pacrlerll cBflB&IIrI c 6olr,ruuur'r
rp yArrocr.ENII4.

IIo Aarursrrr ra6.n. { 6r,r.no upranflro cpeA-
IIee SIraqelrlre Et, u Halxa oHoHqaTeJIr'Ha-fI
orIeHHa cxopocrll rruxpotyp6yJrerlTllocrrr B

a'rntocrfepe t5 Vul cocraBrrrer Et : 4,8 -+
+ 0,5 Hnr/c. Itax yxie orlreqanocs, Am-aee3-

Ua 15 Vul 6r,tna rpr,rnr[bl I,ICCJIeASI]aIIa N{eroAoII HpIlBbIx pocra; upr'l arou^6r,r-
rr4 iloryqeHbr cJreAylou,ue arra'reuuR f1: 3,8 [3]; 4,5 l4l u. 4,8 xr',ilc [5]. Cne-

AoBaTeJrr,Iro, rra[Ia oqeIIHa f1 CoBIra[aeT c peByJILraronr A. A. Borpuyxa u

A. X. MauarHaar.ruoft [5].

4. XnMnqecnrrfi cocraB

I{a ocHose TIOAeJII{ arrloc(fepbl c rraparlerparru rrq, - 8100 H r'r lg 9: ii,5
upr.r cnopocTr{ r\rrlxporyp6ytelr:rnocru Et : 4,8 xrt/c rtrr IIaIIIJIII cOAep}I{aHI4e

25 xurrru.recxr4x aJreMelrroB B arl{oc{epe t5 Vul. Llto6r,r cIrI43LIrE, BJIII-gHue Heroq-
Hocrl{ B f1, ubl orpaHLIrrr4JIHCb paccMorperllleNr orllocrrreJrbno c,na6r,Ix lraulrft,
aI(BI4BaJIerrrHbre ilrrrprrHr,r r{oropbrx B iloAaBr.Eloulen 6olrrnl4lrcrBe cryqaeB He

trpeBErrraloT 130 nrA. floatorty, rlanpl{r{ep, npl4 oIrpeAeJIeIrIrI{ coAep}HaHl{s

?fieJreaa 14 TI4TalIa tlbr I,IcIIoJIbsoBaJII4ropaBAo r{eIIb'IIre nrnur'rft Fe I, Fe II r'r Ti II,
se11 ilpu alraJrr{Be }rIrflporyp6yJreHTHocrr.r, Orlretlrlr rar(E(e, qro JII4HT{II c rul{p14-

na*tu-W7 < 130 uA npaxtnarecxrr HerryBcrBrrreJrbrlbl K oruu6xaM B SaryxaHHI4
(cnr. puc.3).' HafigeuIir,rii xuurzqeCxuii CoctaB IrpeAcTaBJIen s ra6.lt. 2. 3gecr, raH o6r,runo,

cogep)r(aHr,re eJreMelrroe e (El) Aarro n .norapu$lrr.rqecxofi [IHaJIe, trpl4aIeM

g'e int; : lg tff (Et)/N (tl)l + 12,T . e. AILtr BoAopora Ic q (H) 
= 

12,00. ,E,ra
dpurrr"*rr" s"ra6il. 2'npunegelr ranlr(e xurrr,rqecrr,rfi cocraB {oroc{eprr Connqa,
rrpr4rreNr orrr A,ar-rHr,re coorBercrnytot toft ll(e cl{creMe crIJI ocql{JIJIaropoe - 

gf,
,,iropu, 6rr.na npr.rnrra Il Ilaurrrx pacqerax. OtnoclrtelaHo gf-Befll'Itlr'ru seo6xo-
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FeI
Fe II
Ti II

4,4
5,0
5,1



'I'a6lrnu:a 2

Co4eltxanrre a!'reMeHToB a arnroc(repax 15 Vul rr Co.rruqa

CI
NaI
MgI
Mg II
SiI
Si II
CaI
Sc II,1'i II
VII
CrI
Cr II
MnI
Mn II
FeI
IIe II

5
2
6
4
2
5

13
10
17
20

20
7
J

63
15

8, 78
6,75
7 ,66
7 ,79
7 ,82
I tJl
6,49
3,08
5,13
4,45
5,Bt
5,82
5,78
5,82
7 ,70
7 ,67

8,70
6,28
7 ,60
7 ,64
7 ,65
7 ,55
6,36
3,05
4,85
4,00
5,60
5,50
5,55

.-.
/,DD
7 ,56

5,02
6,63
6 ,83
5,76
3,70
2,84
3,40
3,11
2,31
2,67
1 ,88
2,76
2,55
!,22
1 ,95

4,60
6,08
6,21.
4, 60
2,90
2,18
2,98
2,40
1,73
1 ,55
0 ,83

1 ,06
0,70
t, t0

2
t6

J
2
2
6

12

c

6
J

5
2
2

ll ,***,'

Co
Ni
Ni
Zt
Sr
Y.
Zr
Ba
La
Co
Pr
Nd
Sm
Eu
Gd

AIrlvIo oTMeTI{Tb' qTo B I{eJIoM oHr{ ocTaBJreIrr,I Tar(I{MrI }Ite, Hafi r,r B [1,21. Jlumt,
AJr.tr JrI{HI4ft Ba II culrr ocI{I4JIJIflTopoB 6buru Hecr(oJlbr(o r4aMerreHbr B coorBercrBr{tr
9 ll4\ u B HaqecrBe coruesHoro co[epx(aHr,rfl 6apr4.s 6rrno upran.rrro BHarrer{rure
lg e (Ba) : 2,40 [15]. Jh,rnrflM FeI B nprdr{flrofi rrr(arre gf-ser-u'r.,u rryrrme
coorBercrByer {orocSepEoe coAepffiaHrre ?fieJre3a lg e (Fe) : 7,55, a He 7,50
r(aK B 11,21.
. Ha pvc. .! (nepxun-a uactr) cpaBur{Baerctr x:r.,rrrrrecxr4ft cocraB arMoc{ep

Am-aneagr,r 15 Vul u CoilHqa (mrpraxonan ilntrfifi coorBercrByer coirueunouy
co[ep]fiaHl{ro). HaH rr y pauee r{ccJreAoBarrrrbrx ((MeraJrilr4secxr4x) aseag 68 Tau
[1] lr 16 Ori [2], Nluorrre DJreMelrrbr y t5 Vul rroxaaarrrd r.{a6r,rron, noroprfi B cpe4-
HeM pacreT c yBeJluqeHrreM aToMHoIo Beca. Cogeprxauze oTHocr4TeJIbHo JrerKrdx
orreMerrroB (c, Mg, Si, Ca, Sc), zcxtrcsa.fl Na, oxaaanocr,6rrlrenur{ K coJrgeqrro-
r\{y; aJreMe}rrbr rpytrtrbr E(eJreBa (Ti, V, Cr, Mn, Fe, Co, Ni) o6uapyntrarra
yBefltrqeHl{e colep?r(aHr4rr orHocr{reilbHo corHqa B cpeAHeM r 2 paaa; a pe4xoae-
MeJIbHLre aJIeMeHTr,r, Har46oJree r.s)r(eJlbre rra paccMorpeHrrbrx, rrofiaBaJrr{ ras6rrrox
Ha trop.tr[oK BeJrrrqr,rrrbr u 6oree. Han u B ll,2], o6uapymeuorroBr,rrrerrHoe coAep-
?fiAIItrE NA.

Tluerotcs tr Heroropbre orJrr4qu.fl or xulrr{qecnoro cocraBa Am-aresg 68 Tau
ra tG ori. B qacruocrr,. B arMoc{epe 15 vul ne uaftAen [e{uqur yrJrepoAa,
uafigerur,rft y 68 Tau z t6 ori. ,{anee, ueo6uapyxeuAe$uqurHarbrrrq rr cr(arr-
lufl' x1Pl11e^puuft AJrfi MHOrr4x ((MerarrJrllsecfir,rx)) 3Be3A c reN{reparypaMu
7ro { 8500 }t (crtr. [t]), r{ B qacrHocrlt D,rrs t6 Ori t?l. Oruerun, 

-rro'ram
BbrBoA o rropMaJrbHoM co[ep?fiaurall ca u sc s arrr,roc{epe 15 vul corJracyerc.E
c peayrrbraroM A. A. Boxpuyna a A. X. MalrarHaarasoft [5], troilyqennEril{
IreTo[oM ]tplrBbrx pocTa.

Ha uumneft sacrrr pttc. 4 trp-r4BeAeHa paaHr{qa B xr,rMr4secnoM cocraBe Me}r(Ay
15 VuI r{ rrccJreAoBaHnoft s [t] Am-asei[ofi 68 Tau. Cpanneurae arr.rx BBeBA
rrl{TepecHo tro roft trpraqrlHe, qro olru oxaaaJrrrcb 6nr,raxraura B aBoJrror{r4orrr{oM
cMbrcJre (cu. nume). floguepxneM, qro trpu cpaBrreuura lg e y 68 Tau u 15 VuI
ObIJItr I4CIIOJILSOBaHrI OAHI,I I{ Te ?I(e CtreKTpaJIbHbIe JruHIlu, qTO6EI uoltfircsr,rTb
BJrrrgHI{e omra6ox B czJrax ocrgdJlJr.ETopon. flpra eroM AJrfi Her{oropbrx aJreMeHToB
HalrrJlacb roJltfio o4ua o6qax Jrn:utttr) rr rafirdM BJIeMeETaM ua puc.4 coornercr-
Byror cBerJlr,re-r(pJ)nHrr. Bu4uo, rlro B cpe[HeM coAepx(aHr{e r.E}r{eJrbrx aJreMeHToB
B arMoc$epe 68 Tau ofiaaalrocb Bbrrtre, qeM B armoc{epe 15 vul. pasrr,rsus
B xuMl4rrecHoM cocraBe 15 \'ul r.r 16 Ori 6onee aauerurr, B qeronn auoMaJrr4rd xr4Mr{-
qecKoro cocraBa y 15 VuI BrJpalr(eHr,r NreHee .Epr(o, qeM y Am-anea[ 68 Tau r16 Ori, paccMorperrrrbrx rraMrd paHee lt, Zl.-

11ilcro
rurruii
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tr4r.rrepecuo cpaBrrr{rb rrarur{ Aa}rEbIe c peByJrbraraMI{ [3-5], rAe arrarlr{3

15 Vul 6rn ,utuo;rl{eg c trolrotqblo ltptrBblx pocra. B uero4e I(pIIBbIx pocra
oKoHqaTeJrblloe coAep)r(aurre aJreMeHToB SaAaeTc.s o6brsEo rIo oTHortrelll{ro

H )fieJleBy, troDroMy irauuqecxufi coCraB I{CcJIeAyeMofi enea[br xapa1replrByerc's
BETI,IqI,IHOfi

rxl:,* L#Bll5vu,,* [#ffi.l".
Mrt Br,rqucrl{Jrr{ paallocrb

I(PilBbIe l\[o[eurI
A [X] : [X]noc,a - [X]aruoc6ep

Melr{Ay Brraqeur{.sMr{ [X], nafiAeHHLIMI{ n [3-5], I4 IIauII'IIII{ SnaSeHu.EMu [X].
Peaytsrarr,r ilpegcTaBJregr,r Ha puc. 5, Horopr,rft HaIJT.flAHO trOr(aSLIBaeT, I(a1rre

oTI(JrOHeHr{.ft B coAep}fiaHr,II4 AaIOT ItpIIBbIe pocTa_ oTHO,CI{TeJIbHO IIeTOAa IIO-
geilefi aruoc{ep. 

"[r" 
]rr{orr.x are}reuros- pa,6poc A IX] ofioJlo uynenofi

JIuHI{tr cocraBJl.Eer -]-0,3-0,4. fIo-suALIMoMy, Ora BeJItrqI{Ha I4 xapal(repll3yer
BlryTperrHroro Toqr.rocTb MeroAa ftpr.(Bbrx pocTa. B ot4elrublx cJlyqafx oTI(JIo-

I{eIII4;I OI(aBaJII4Cb 1gpaBAO 6Orsrue, I{ 3AeCb MO}II1rO trOAOBpeBaTb BJIIa'EHIIe CIICTe-

IIaTIIqeCI(I4x purorrrft B 14SMepelIHbIx SI1BI,IBaJIeIITHrIX IIIIIpI'IHaX l4lt 
' 

O HoTOpbIx

lrbr y5(e ylot{rr}raJrr4. C,negyer-OrrteTI4Tr,, 'ItO B [3] 1a [4] uCnOrrSOBaHa ra ]I{g

CI4CTOMa W7, 9:TO I4 B HatrIIIX BbITII'ICJI0III{-flX'

5. Macca, pa[rryc, cBerl{Mocrb Ir BoBpacr

I(an n B cJlyqae Am-aueag 68 Tau ttl u 16 Ori [2], cotrocraBl{B uafr4euuue

,*u=ao* f u6itg g c pe,yrrr,raraMu DBoJrroqr{oH,r,Ix pacqeros [16], MbI oIIpeAe-

JrI(JIr4 Macci*ltt,"p"ua,i', n, cBerrrMocrb 'L r'r aoapacr t trcctegyeuoft 3Be3[r'I'

Puc. 4, CpanserYe xl'Irll4qecfioro
cocraBa ar,rroc$epu 15 Vul c cocraBoM
amroc{ep Conriqa n Am-aneagn 68 Tau

Prc. 5. Paauttqa B coAeplr{aHll[ cne-
trrorrroB rlelRAy AaHHblMl{ ,[3-5], rro-
ryqesEbrMl.r IIo Hpr'rBbrM pocTa, l{ Ea-
IIII,IIII{ pe3yJiLTaTa}II'I' HaIIAeEEbIMII

lrcrollol\r 
-ilroAeleii 

atlroc(pep
I - AaHubIc [5], 2 - [4], ., - [3]

Prc. 6. Snolroqr'rounsre rpe(rr AnE
3BeBA c Maccarll'r 2.5 Ma t 3,5 M"
(no aaunurt [16]) r'r nonoxr:ulte Am-lnea4
i 5 Vul rr 68 Tau
3Aecb ZALIS - rJraBllafl IlocJretroBareJlb-
uoctr uy.lleuoro Boapacra flTperHu YI{a3bI-
sarcr nanpan:reHtre ABIIE(eHtrfl sBeSAbI rlo
TpcHy

/f, Vu\ - fa.t,v4r
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Eu.to upuu.rrro rlcxoAuoe coAepx(asue Y :0,265 AJrfl reJrrrg w Z :0,025 Uns
T.s)r(eJIbIx aJreMeIrToB, qTo coorBeTcTByeT IIepBoEaqailbHoMy xr{MuqecHoMy cocTa-
ny Co.nuqa [171. PeayrErarr,r rpeAcraBJrer{br B ra6Jr. 3; sAecs Ere yKaBar{br BHa-
qeHrd.fi M, R, Lmtgtrx 68 Tau [1]. OrnerlrM, qro oqeHr(y paAr,ryca,R : 1,6 /?o,
roryrreHHyro AJrfl t5 Vul s Itt], cJregyer rrpr4Btrarb aauraxreunoft.

M-acca t5 yqJ upunn6panHr,rx BrraqeHvrffxY n Z ottaealaor paruofi 2,6 Mo,
B [1] lrs 68 Tau 6una roryqeua oqeuna M :2,5 M6. iaxwn o6paaoil,
Maccbr Am-aneag t5 Vul lr 68 Tau roqrr[ o4rrrrafioBbr. I4a ra6r. 3 nuguo, uro

Ta6,nnqa B

OqeHra Maccbr, paArryca, cnerrrMocrrr rr
Am-erea4 t5 Yul n 68 Tau nprr Y : 0,265

tg(M lM6) 1g (n/R6) Ig (LlLg)

i+
-L:I

BOspaCTa
n Z:01025

lgt

'0, 15
0, 10

Ma.lro paanuqarcTcfi Lr r[x paAr,rycrr "R ra cBeruMoorr[ Z, a noapacr f o6er,rx areag
cocraBJlfler oaoJlo 400 rtns. iler. TaKr,rM o6paBoM, err[ [Be sBeBAbr .EBJrrrorcff
BecbMa 6JIugKutwI( B aBoJrroqtroHHoM oTEortreHurr.

Ha prc. 6 upnregeubr EBa aBoJlrcqr(ouubrx rpena, rrocrpoeurrbrx B trJroc-
nocrrr lg 7'u0 - lg g Ha oolroBe nrrreptroJrrrqr(tr uo [aHHbrM [161. Ouz coorBoror-
Byror BBeBAaM c MaccaM-fr.2,5 Mg n.3r5 M6. SAecn E(e yr(a3arro troJrorneEtre
15 Vul n 68 Tau BMecre o oruu6xarvur oupe4eleuur. T66nIg g. Bugrau, sro o6e
sBeBAbr yEro rrpomJru craAuro ropeHrrff BoAopoAa u aApe. Tetepr onr,r 6srcrpo
eBoJrror{Eogtrpyror r( craAtrtr r(pacrrbrx rtrrrauroB. C uouoqlro [16] rrromuo troxa-
3arb, qro BBeB[e c uaccoft 2,5-2,6 Mgrpo'yercl Bcero Jrrrmb onoJro 6 iunu. Jrer,
sro6br rpofiru tro rpefty tryrb or ronoxenus 68 Tau [o troJrorfienur {5 vut,qro EaMEoro MeHbme naftgenuoro Bo3paora t : 400 MJrH. Jrer. Izlnrepecno, uro
trpl[ TaHoM. 6onrmou aBoJrroqI(oHHoM cxoAcrBo xlrMuqecrufi cocras- arlroc{ep
68 Tau r t5 VuI or(aaaJrcr paailuqubrM (crrr. pnc. 4).

Ha uepnnfi BBrJr.rrA uoryqaercfi, qro Ba orrerrb Koporlcoe BpeMfi At = G ilrnu.
JreT coAep,I(alrlre SJreMeEToB B arMoc$epe Am-aneBAbr MolKeT aaMerrro rr3Merrr{rbc.fi,
lpr4rleM B CTOpOHy yMeEbrrreHrr.E aHoMaJrbHocrz. Tanoft rrrnoA, ecru 6rr oII rroA-
TBepAIlJIcfi trpu uayqeuutr Epyrr4x (Merarfluqecxrrx)) BBeBA, uor 6rr r(Merb 6onsmoe
SEaqeEUe AJr.E trOHrlMaHfifi trpupoAbr arEx o6remou. oAsaxo HacrauBarb Ha HeM
c_eftuac, ocHoBbrBa.flcb Ha peayirbrarax r(ccJreAoBaurls roJrbno gnyx Am-areag,
Srr.rro 6u trperfiAeBpeMeErro. ,(eftcrnzrerbgo, r(ax Bru'Ho za ra6n. 3, 

-omu6xu 
onpe-

AeJreEr[.E l/ ranonrr, qro [otrycnaror oyqecrBeHHoe paBflI(que B Maccax MerfiAy
68 Tau n t5 vul. ,{aree, ecJrr{ oftarr(erofl, qro upra cnberu o6paaoranzu am auea4u,
IlMeJru paaurrft xuMtrqecfir,rft coc:ras (r. e. paarlueY w7,), ero rolfie Mo)fier ycuJrurb
pa3rtrqr4e B sHaqeEnflx M u B Apyrux rapaMerpax. Taxuu o6paaou, neo6xogulro
uccJIeAoBarB Apyrue uaprr Am-aBeBA, y)fie ororrreArrrrrx or rnassoft trocJreAoBa-
TeJIBEocru r[ rrMerctqtrx trpuMepno o4r4uafioBbre Maccbr lI BoBpacr, sro6srsbl.Eclrurr
BOsMOlr(EOCrt 6rrcrporo usMeHeHr[s xuMrrqecaoro cooraBa lrx arivroc{ep.

6. OcHosubre peayJrbrarbr

1. Auaaua cqefirpoB c sbrco(oft 4ucnepouefi, BbrrroJrHeHnuft o troMorqbro MqAe-
neE arltoc{ep [Bl, trogBoJrzJr Hafirr4 grx Am-aneagrr 15 Vul cregyrorrpe BHaqeHtr.E.
a${exrunuofi reuueparypT, yc_{qpenrr.E cuJrbr rff}r(ecrr{ u cxopocru Mrrnporyp-
6yneurnocur: Tab : 8100 + 20Ott; lg g : 3,5 -t-- 0,2; E, : 4,8* 0,S xnili.

2. llonaaano, qro uMeercfl pacxo)fiAerrre B otrpeAeJreHrrr[ [, ro ;rzuusu Fe I
nfio lruH.ttrrtr Fe II tr Ti II, Koropoei Een:,as. olr;scHrrrb cirysafinrruu omu6xa-
MI,r.'Maroseporrrrro, qro raHoe rrecoorBercrsze o6Ggonfl.ercfr. raxurr-ro trorpem-
IIocrrIMIrt B upI4II.ErOM saryxaHrrrur t (t).

15
68

Vul
Tau

0,68
0,54

0,411-0,1.0
0,4010,05
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I,91+0,22
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3. Oupege;reHo coAepx(aune 25 DrrerreHroB. 1Iro6r,r cHIrBIIrL BlrrtflHue Herorl-
Hocrefi n [1 u n T, aHaJrr4B xlrllr,rsecnoto cocraBa BbInoJIrIeH Iro orIrocI4TeJIbHo cJra-

6srrnr nnnnqu. CogepmaHr4e cpaBrrr.ITeJrbrro Jrernldx aJretrIelrroB, ucxlrIoqafl uarprnfi,
oHaBaJrocb 6ruexum H corHequoruy. 0rerneurbr rpynnbr )fieJreBa rroKa3aJIrI uS6bITon

B cpeArre1{ o 2 paaa. C ynelraueur{eN{ aror{Horo Beca raa6r,rrox BoBpacraer u F.r,$
peAr(oBelreJlbI.IbIx aJreI\IeI{ToB Aocrl{laeT BeJrl4sIanri A lg e:1,0' B IIeJIoM aHo-

I{aJrrrr4 xII}II4qecHoIo coCTaBa y t5 Vul BbIpaE(e}IbI l\'IeHee flpno, qel[ y pauee

rdccrreAoBaHHblx Am-BBeaq 68 Tau [1] u 16 Ori [2]'
4. I{ afi [ennoe co4epx{arrr.re a Jre^rerrroB corrocraBrreHo c peayJlr,raralru [3 - 5 1,

rroJryqerlHblt\Il{ AJrfI 15 Vul c noMolrlblo ItpI,IBLIx pocra. floxaaauo, rlro xapaH-
repr{oe orItJIoIIeHLIe B coAep}HaHI{LI, ItOTOpOe Aaer MeTo[ I(pI4BbIx pocTa oTHocII-

reJrbr{o n{eroga ltogeneii aTl\{oc6ep, cocTaBJIgeT B AarIHol\I cJryqae oI(oJIo

-10,3-0,4 n lorapra$lre'
- 5. flyre, 

"parrrirrrfl 
c DBorrrorlr{oHr{rrMr4 pacqeraMr{ [161 oupqnereHr,r.Macca,

paAr{yc, cBerl{Ivloors I{ Bo3pacr 15 Yul. 3ta Am-ese3Aa, I(aH u 68 Tau [1], yffie
trpomJra craAI{Io lopeHl{-fl BoAopoAa B flApe. I1o-nu4ran'rorry_' Maccbl I'{ Boapacrbl

68 tau u 15 Vul t pi*"prro oAIIIIaKoBtI, ognano xruuqecnr'rfr cocraB ux arnocdep
pa3ilr4qeH. BOSrrOlxuO, Oro OBHaqaeT, aITO CoAeplI{aHI{e EJIeMeHToB n atUOCSepe

Am-aneaglr MolI{eT cytqegrBeHllo I4SMeHI4rbCg 3a OqeIIb l(opoTl(oe BpeMfl.

B aaxflro.reur{e Mr,r 6naro4apuu A. A. Boapqyr(a Ba rrpeAocraBJreHHlle B HaIrIe

pacropalneHr{e perlrcrporpaMMbl 15 Vul.
Anpe.nr, 1982 r.
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tIEpEMEHHocrb cyG x-B B IITATIABOHE 
v^r( 523'165

TAMNIA-T(BAHTOB CBEPXBbICOT(O}T EHEP|I{II

rc.II. Heurnop, IO. JI. Srrcnun, E. M. B;ra4uurapcnufi,
A. A. Creuauan, B. [f. @ounn

flporegen a(aJrr.rB AarrEbrx ua6rrogeuraft raMMa-(Barrror cnepxrncoxoft aEeprfilr
.E >- 2.1012 sB, slrnorEeruux r Hprrncxoft actpo{raar,rqecnoii o6cepraroplrn Ba rreprrog 1572 -
1980 rr. floxaaano, sro fiorox raMMa-r{BarrroB r4DMeHRercE c rrepnoAoM P : 34,1 cyr. Mex4y
paAlro-, peETreEoBcr{rrM tr3[yqeEl4eM I,I TIOTOI(OM y-ftBalrroB, BOSMO]r(EO, r,rMeeTcg Irer(OToparr
,rloJlorr{r4TenBEaff ftoppeJrfiqr4r, r(oropafl flpoxBJraercr n 34-guenuofi fiepfioAraqEocrfi.

VARIABILITY OF HIGH-ENERGY GAMMA-RAY FLUX OF THE CYG X-3, by
Yu, I. Neshpor, Yu. L. Zyskin, B. M. Vladimirsky, A. A. Stepanian, Y, P. Fontin,.-The
,observational data of high-energy ?-rays with the energy E >-2.1grz eV obtainodat the
Crimean astrophysical observatory in 1972-1980 was analysed. It is shown that the 1-ray
,flux varies with the period P : 34,L day. We suspect that there might be some correla-
ion betweenthe intensities in radio, X-ray and,y-ranges for the 34-il periodicity.

,(zcnperrrrft racro.Iuun Jle6e4s X-3 ssil.flerc.fl B Hacrofltr{ee BpeMfl caMbrM MotrI-
rrblM IrB rraBecrl{rlx 1r-ncroqHprnoB. Ero cBerr{Mocrb cocraBJrfer oxoJro AByx upo-
IIeIITOB OT IaMMa-CBeTITM0CTI[ BCeft laJraHrraXra.TaXaq xapaHTepI,ICT[Ha uCTosHu-
xa Cyg X-3, xan IraM r(axterc.E, Ire .flBJrflercfl uraBrrofi oco6erruocrrro aroro He-
,o6rrsnoro rro cBoefi MoqHocrr4 o6sexra. Hau6o;ree rlrrrepeceH Cyg X-3 oBoeft
uepeMerrHocTbro r{3flyqelJufi B rurrpor(oM ArlarraSorre qacToT oT paArro Ao y-u3ilyrre-
xEfi cBepxBr,rcofiofi aHeprlrr4.

flpext4e Bcero trepeMeHuocr6 LrailyqeHr{fl orreub .Epr(o BbrpaxreHa B paAuo-
,qllarlaBolre. Or ucrosuuxa Cyg X-3 Baperrlcrpr{poBarrbr Bcnrrecxrr paArror{BJry-
rteErlfi c ulrrercl4Bnocrbro, [peBbrrrrarorqefi cuoxofiurrfi yponeur B Aecfrnrr, corur/t,
a rrlrorAa Aa)fie I4 B rbrc.Eql{ pa3 [1]. rlacrora raKr4rx BcuJrecr(oBB cpeAHeM He [pe-
BbIItraeT oAlroro BcrrJrecxa B Mecflr{, a r(ax uol(aaarro s 121, B cJleAoBaHrrrr rar(r{x
Moqlrblx Bc[Jrecr(oB rlMeeTc.E cocraBJr.Erotrtrafl c ueprro4ott 34 cyr. tr{uero.rcfl ut

'6onee MeAJreHIrbre ItaMerreur{fi B ar{Tr{Brrocrlr paArrorrBflyqeura.fi, Tax, r [3] uoxaaa-
.Iro, qro sacrora BCtrJrecHoB B trepr{oA 1976-1978 rr. Brraqr{reJrbrro ylaJra tro cpaB-
Herrulo c ueprloAoM 1972-1974 rr. Xorx, no-Br4ArrMoMy, afirrrBuocrb r{croql{Irxa
Cyg X-3 s 7976-7978 rr. yuana, reM He MeHee Moqrrbre BcrrJrecxrr paArror,raJry-
qeHu.fl flpoAor?fiarorc.a. TaH, Halpr{Mep, r Hpuucrofi acrpoSuauqecxofi o6cepna-
ropr{r( Baperr{crpr4poBaJrr{ MotrIHyro Bcubrmfiy r ceurn6pe 1980 r. [4].

flepeueuuocm, uBJryqeHilfl r{croqrrlrra Cyg X-3 n peurrenoBcr(oM Arratraaorre
IIpe2fiAe BCeIO XapaKTepI4ByeTC.E flpKO B6rpa]r{eHrrr,rM fiSMeHeHr4eM rIrrTeHCI{BIIOOTTI
rroroKa c rreprroAoM 4,8 s [5]. Cpe4uee araqeHlre ypoBufl perrrreHoBcxoro r4BJryrle-
HI{fi r{BMeu.Eerc.s co BpeMeHeM B HecxoJrr,rto paa [5J. OruetuM, uro uy6uua MoAy-
Jrflqlal( fiepl4oAuqecxoft cocrannnroqeft P : 4,8 q trprr ET0M Tar(x(e r{BMerrflerc.E,
IIpuqeM yBeiltrrll4BaeTcfl c pocToM cpeArrero Br{aqeErr.fi rrHTeHcrrBHocTr{ peHTre-
IIOBCITOIO I{BilyqeHr4.f, ,

flepr,ro4rauecr{afl cocraBJrflronla.f, 4,8 u 6r,rna rax}r(e o6napyrreua r4 B uu$pa-

"-'t1:#r#fI]3X1i;rx [5] nepuo4 4,8 u B paAr{or4B,ryqeHrr,r ne 6r,rn o6,apyxren.
Ho s [6] rroxaBarro, qro orcyrcrBrie rraMerreurr.E rrorona c treprroAoM4,8 u n paArro-
.quatraBorre f < 8,7 flq cnaaauo c pacce.EHraeM paAr{oBoJrrr Ha rreoAHopoArrocrflx
B ol(pecrrrocrrr t4croqnr,rHa Cyg X-3 r.r rrro ee Molr{Ho o6uapymum ua 6o.ree nr,r-
coxux qacToTax.

,(etanruoe uccJreAoBarrlre perrrreuoBcnoro uaryqeHrr.E Ba AJrrrrreJrr,urrfi upolre-
)nyror( BpeMerrl4 tro3BoJrrrJro o6uapymurb, qTo IttrrTeHoI{BHooIb ero troToKa IrBMe-
u.Eerc.E c rreprroAoM 34 cyr l7l.

flocne roro Kar( n ceura6pe 1972 r. or o6rexra Jle6egr X-3 6nr.rr.r Baperncrprr-
poBaEbI MotrIrrble paAl4oBclJrecxra, 6mrra HaqarEr ua6nrcgeuras [8] aroro ]rcroqrrrrRa
B raMMa-Al{arraaoHe cBepxB},rcofiofi eneprura, B peByJrrTare r{oropbrx 6un HaAe?r{-
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Ho Baperr.rcrpr{poBarr rroror{ raMMa-r(BaHroB c E 2 2.L0" aB [9]. B [8] coo6qa-
Jrocb o npucyrcrBrrrl nepr.IoAuqecHoft cocraBJr.EIoqeft 4,8 q B aroM ALIanaBoHe
aueprufi. I-Ia6;rrc4euu.s s o6racru T-I{a;ryqssrntl c alreprl{efi E > 108 aB [10, 1t]
Taxlr{e noATBepAr{Jru Halrrlrrrre trepr.roAuqecxoft cocrasnxrcu1efi4,8 u. flpucyrcrBl4e
treplroAr{qecHoft cocrau.narculefi 4,8 .t B T-r'IBryqeHI4u cBepxBblcofiofi aneprrau
E > 1012 aB 6ruro noArBeplr{AeHo rr ApyrI{MrI aBropallv 112-151.

B t13] yr(aabrBaercfl, qro rroJro)r{rlreJrr,ur,rfr a{{eHr (ua6rtrox ?-HBaHroB uo or-
HorrreHr{ro x Souy HocrvllrqecfiLIx nyuefi) B raMMa-r4a[yqeur4l.r c E 2 1012 aB cos-
ilagaer c MaxcrrMyMoM cBerouofr xpunofi peHrrelroBcxoro rrBJryrIeHI{rI trepraoAa
34,1 cyr.

Taxuu o6paaolr, MbI BI{Ar{M, qro ucroqHux Cyg X-3 trepe}IeneH B InlrpoltoM
Ar{atra3orre sacToT r4 rrepeNleHHocTb ero r4SJryrreHufl rr}IeeT p.sA I{HTepecHbIx oco-
6enrloctefi. ,(anee r.raN{r4 trpoBeAe}ro r.rccJreAoBaHrre xaparrepa rreperfeHHocra zB-
ryqerrafi o6r,erra JIe6egr X-3 B raMMa-AI{arlaBoHe cnepxnr,rcoxofi aHeprI4E
E > 2.1012 oB.

1. Aunaparypa u o6beM Ha6ilro[areJrbHbrr( AaHHbrx

B l(pur,,rcnoft acrpo{uau.recxoft o6cepnatopzu AH CCCP n ceura6pe 1972 r.
6rrnu Haqarbr peryJrgprrhre ua6nrogealrn y-HBalrroB cnepxnrrconofr Erreprutr
c E 2 2.1012 aB or perrrrerroBcxoro ucroquraxa Cyg X-3 r trpoAoJrrr{eHbr BtrJrorb

ao 1980 r. [B].
Auuaparypa AJr.ff na6nro,qeuufi uorona raMMa-fi Bar{ToB cBepxBbfcoxofi auepru[

MeroAoM perrrcrpaqrru qepeExoBonrrx .Bcrrbrmeft muponux arvroc$epuux nrnnuefr
cocTouT u3 qeTlrpex oBerotrplreMlrur(oB, trpeAcraBJlflIoqtrx coioil. 1,5-m napa6olu-
qecfire Beprana c {oroyrrtro}r{r{reJreM n {onyce. ,[eterropr,r BKJrIoqeHbI rlotrapuo
(xaxgan uapa - oAlra cer(qlrfl ycrauoBnu) ua cooraAelrtr.E c -paapeluarcq]rM Bpe-
rrrenert 5 uo. IloporoBafl Blreprrrfl perrrcrpllpyeMr,Ix JrIaBHefi' 2'L0Lz oB [8].

Ha6uro4enue ucroqurra Cyg X-3 nporogllJlocb MeToAoM cI(aIII{poBaHI,Ifi ABy-
Mfl ceftrltrflMu ycrauoBrr[ Tar(rrM o6paaon, qro o6rext EaxoAr[Jrc.fl uootrepeAuo
B troJre Bpeuufl ogrofi rra rrrrx B Teqeur,re sceft ua6rroAareJrbuofi noqr. Aruaparypa,
rtrero4uri na6.rroAesuft u ot6opa AaEHbIx nogpo6no ouucaHrr s [8].

Bceroaa ipernra c 1972 no L980 r. HaMrr 6r,rno upone,qeuo 6onee 2500 cnanupo-
rauufi; uocJre or6opa AaHrrbrx ua6uroAenuft [8] s ororrqareJlbuyro o6pa6orr(y Bo-
mr,o 2402 cnarrupoBarrtrrfl, qro cocraBr{Jro 366 u neupepbrlublx na6nrogenzft rcros-
nuxa Cyg X-3.

,{un- xax4oro rra 2402 cxartos 6brn.tr otrpeAeJreubr aMtrJItrryAa a{{erra -,4

B rrpoUeurax oluocureJrluo {ona KocMtrqecfir,Ix nyueft u ee omu6xa o. SaIeM Ha-
ura 6rrrn cocqraTaubr cpeAurre Buarreur{fl aa naxgr,rft ro4.Ilpu aroM oxaBaJlocb' qro
Haqlirrafi c L972 r. cpeAH.nE aMtrJluryAa aS{exta yMeubltraerc.E or roAa a roAy
Ao 1980r. Cpe4nax nerzsuHa A- aa uepnue uernpe roga (1972-1975 rr.)_c^ocra-'sn.la A1: (0,85 -l 0,20)0/0, a Ba rrocJreAylor{,e qerbrpe roga (1976-1979 rr.)
Bcero Jrl4mb A2: (0,04 't 0,20) 0/0. Ins rpuBeAeglrbrx p$yJrbraroB BuAEo, qro
urrrerrcr/rBr{ocrr ucroqnuna Cyg X-3 s treprrog 1976-1979 Ir-, Io-BtrAuMoMy' yrra*
ua [o cpaBHellulo c rreproAoM L972-t975 p. (aeponrtocrb_roro, rlro cpenHl{e
A,t Ar-paarusarcrcrl crryuafttro, cocraBJl.Eer 5.10-3). B 1980 r. uEreHcIIBIIocrL
rarrrua-ralyqesu-E o6rerta Cyg X-3, uo-BIrAIrMoMy,. 

. 
yBeilErIuJIacE tro cpaBlreHuro

c trpeAbrAym,rrMrr roAaMII. Cpegnaa aMIIJII{TyAa a{{enta a 1980 r. cOcraBI{JIa
As: (0,47 t 0,25) o/o, tro BaMerlro 6onrme, qeM cpeAgee sgaqegue Bertrqugbr
A7/o ai uepuoA tgZ\-tglg rr. E cpaBlrflJracb creruqunofi A : (0,46 t 0,13) o/0,

cpeguefi Ba Beob urrrepBaJl ua6nro4erufi.- 
64ecu, Han HaM Kalr(ercfi, urrrepecuo orMerrrrb, rITo peayJrbrarbr paArroua6urg-

leunfi ucroquultaCyg X-3 s 1976-1978 rr. Ira BorIHe 1,35 crtr n }tpuucrofi act-
po{uauvecxoft o6cepaaroprrr{ [3] cnuAereJrbcrByror o6 yivrenrmeurrr4 qacrorbr cJre-

AoBaurrfl paAr.roBctrnecl(oB c arrrnnurygofi 6onr,ue 1 .fln uo cpaBHeHr,IIo c npeAbl-

AyqrrMlr IOAaMTI.- 
IIo peByJrbrarau ua6uro4enuil. 1972-7975 rr. [16] narofi-ur6o xoppeJrflql(ou-

r{ofi cB.flau Me}fiAy uaryrreHr4eM B raMMa-Arfarragorre cBepxBbrcorofi aneprrau tr troro-
r(oM paAtrou3Jlyqeurrfi B o6ilacrr'I qacror I :5 llq ycranoBlr-rb rrq y-:Aano^cs' Teu
EO MeIIee trOCJIe MOqHr,rx BOUJreor(oB paArlorrBJryqeHr'rfi RceIITs6pe 4,972 r. [9] u ox-
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r.s6pe 1980 r. [17] naulr Baperr4crpnpoBaHo noBbrrrrerruoe r4gilysegue raMMa-
r{BarrroB c aneprraefi E >2. 1012 aB. Oruerranr raxme,.rro r,ra6brroqHoe ragflyqeHr.re
B raMMa-ALIa[aaoHe ua6nroganocb r{aMrr rax}fie n cenra6pe n oxra6pe 1973 r.
r,r aBrycre 1974 r. I4s6brro.rHoruy raMMa-rrorony B oxrn6pe 1973 r. trpeAmecrBo-
nana ue6onblrraf rpy[tra paAl{oBcrrJrecr(oB. ,{annr,rx o paArlorraJryqeur.ru r 6nraaxolr
I{1{gpBaJIe Aar, npeAmecrByloqux co6r,rtra,slr B raMMa-r4BryqeHr4rd r ceHrR6pe
1973 r. r4 aBrycre 1974r,, y Hac He r4Meercff. Taxzuo6paaou,B rpex cnyqaflx uB
flflTr4, KorAa 6rrno aaperr4crpr,rpoBaHo rroBr,rmeHHoe u3JryqeHr4e T-HBaHToB, Ha-
6nro4anracr BcrrJrecxrr paAr4or,rafiyrreuus. BoaMo)r{Ho, Me}r(Ay r4uTeHcr{BHocrbo r&M-
Ma-raBilyrleHldfl. u pa4uoBcrrJlecr(aMl4 lrMeeTc.fl HeI(OTOpa.fl CB.gAb, HO OHa trpo.gB-
Jr.Eercfl cJro?r{HbrM o6paaou.

2. llaruenenrre rroror(a
T-KBaHTOB C rrepr{oAou 34 cyr

B [7] 6rrno r,onaaauo, qro floror peurreHoBcxoro rrBJryrreHrrfl B Arratraaorre
aueprrafi 2-12 xaB raaueu.sercrr c ueprroAoM P : (34,1 -.F 0,1) cyr. MerogoM Ha-
Jrolr(eurarr Dnox AJrrr aHaqeHr,l.fl trepr4oAa P : 34,7 cyr rraMrl 6unu o6pa6orarr6r
AarrHr,re o raMMa-r{BJryqeHur.r cBepxBrJcoHoft auepruu c E 2 2.ljlz aB aa AeBflrb
ner ua6nro4euuft, c 1972 to 1980 r. Ha plrc. 1 upegcranneHa rrrcrorpaMMa pac-
IIPEAEJIEHI{.E BETI4qI,IHI,I A/O (A 

- AMUII4TY4A A{{ENTA, O ! BETtrSI4HA OUIA6HIA}
p_qqry,lgrrlr_ocrra or {aar,r trprr cJreAyrotr{ux rapaMerpax: P:34,1 cyr u to:J.D.
2441550,542, trpr( aroM Becb rleprroA 6rtr paa6rar ua o4unua4r{arr, paBrrhrx r{Hrep-
BaJr^ol. llz pryc. 1 nra4uo, cro Ha {aaorofi rucroipaMMe n unreprane {aa q :: 0,19 -- 0,46 r{Meer Mecro BaMeruoe BoBpacraHue Befirls:ttan,r A[o. Bep6nruocrr
TaHoro c.nyuafinoro ornJrolleHl{s cocraBJrfler ncero 0,5%. Taroe BHaseHue Aocro-
BeplrocTlll MOE{er cJry?I(r{rL yHaBaHr4eM Ha raBMerreHrre troror(a raMMa-KBaHToB cBepx-
Brrcoxofi Dlreprr{r4 c E 2 2.70t2 aB c ueprzo4ou 34 cyr.

Panee lraltra 6rrro troxagaHo [81, uro rol.on r&MM&:rrgJr]qeHrrfi or trcrosHura
Cyg X-3 I4BMeI{.flerc.E c trepr{oAoM 4,8 .r. B cgfl.att c arr{M soiuuHaer ecrecrneunrrft
Bo[poc: a ]re BaBrrcrrr Jrr{ aMtrJrr4TyAa rrepuo4uuecrofi cocraBJr.frroqeft (P : 4,8'r).
ot {aarr 34-4uennr,rx rone6auuft rroroxa T-r(Bar{ToB, ,(r.a roro .rro6br Bbr.EcHrrrb
aro o6cto.sreJrEcrBo, Bce AaHHbre Ba AeBflrb rer 6r,rura paa6utrr Ha ABe rpytrrrbr.
Ilepnaa rpyrna Aarrur,rx - aro cKaHEr, rrorraBrtrrre B rrrrrepBaJr {aa q : O,tg -:--- 0,46 (ou6poc na {aaonofi rr4crorpaMMe puc. 1), Bropa.s rpytrra Aarrubrx - 

.

aro cnaHbr, ,qJrfl r(oropbrx BHarreur,r.E {aarr nemar B rlrrrepBane {as g } 0,1+6 u
g < 0,19. ,(na raxqofi rpyuuu 4aunirx MeroAoM HaJrolr{eHrrfl auox AJr.fl BHaqeHrr.fi
trepl4oAa P : 0,199683 cyr (4,8 u) [18] 6u.rn nocrpoeubr rr4crorpaMMbr pactrpeAe-
Jlerrrr.E Berr4qr.rHr,r A/o s BaBrrcrrMocrrr or BHaqenraa Saar,r (pac. 2). lla puc. 2, a
(rncrorpaulra pactrpeAeJreHr{.n BeJrrdqrrHbr Alo rui .repnbfi rpynm,r 

-4auurix)

Br,rArro, qro, HaH r4 paHee 6rrno uoryqeHo HaMr{ [18], ua Saaonoft rucrorpaMMe
r4Merorc.fl 4Ba peaxrrx nrara (nu6poca) n ]rrrrepBarre {ra q:0,16 +-0,215 u
g : 0,72 -- 0,775. Taxrau o6paaou, nru nr.r4rarnr, uto {iaona.E rr{crorpaMMa pac-
upeAeJreHr.rfl BeJrr4qr4H A/o, norryueHHa.E uo nepnofi rpymre AaHHbrx, He orrr{saercn,
or pesyJrbraroB, trorysennHx s [18]. Ha puc. 2, 6 (rwcrorpaMMa pactrpeAeJreHr{.E
BerurII4Hl,I A/o gnn ntopofi rpytrnbr 4auurrx) crarr,rcrr4rrecnu gocronepuirx nu6po-
coB He ua6nro4aetc.a, rr rracrorpaMMa [peAcraBJlfler co6oft xaortrsecxoe I]acnpe-
AeJreHr,re BeJrr,rqrrrrbr A/o to $aae,

cne4onare;rr,no, ro nropofi rpytrtre AaHrrbrx r4BMelreHrrfl troror(a ?-KBaHToB
cBepxBr,rcoHofi aneprr.rr.r c trepuoAoM 4,8 u uparrrrqecxrr ue na6nro4aerc.a. 3uase-
HI{e [epl4oAa34 cyt 6nrasro no AJrr4reJrbrrocrr{ x oAHoMy Mec.aqy, a trocr(oJrEKy crre-
lu{ura rramlrx ua6nro4euufi cs.figaua c 6esnynur,rMr4 HosaM[, To, rro-Br{Ar.rMoMy,
BOSMOlr{Ha cerrenr{r{fl ua6nro4arenr,Hbrx Aaurrbrx rar(r4M o6pasou, qro B oAHu roAbr
ua6rro4eura.s coBrrarrr{ c 6.naronpra.sruofi Saeoft (q : 0;lg +- 0,46) 34-4uennrrx
rone6auzfi, a B Apyrr4e roAr,r Her.

,(.na nrrxcneHrdfl BrrrlsHr,ra 34-4nenHr,rx Baprdaqrzfi uoroxa T-r(BarrroB Ha cpe4-
HeroAoBbre 3HarreHr4.fl Bce Hartrt4 AaHHbre 6unm paz6urbr tro roAaM. ,(nx Ham4oro
roAa [oAcsfiTr,IBaJIacb BeJlr{quHa roa{Sr.rqueuTa ceJreHIIr4ra ua6.nrogateJrE,H[,rx AaH-
nrrx K : n/m, tle fiL - rroJruoe sucro cnauripoBaHrafi aa o4rau roA, a n - clucI.o
cKaHl{poBar{ufi sa aror ,fie roA, AHr,r ua6tro4euraft xoropr,rx coBlaAaror c 6.iraro-
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uprrflrlrofi {aaoft 0,19 < g ,-< 0,46 34-,quenutrx xo.ne6anufi. Cpeguee 3Haqe^IIIIe

annunrrygur aS{eHta Ba AeB.arb ner ua6;rrogeuuft r r{IrrepBaJre {aa g : 0,1,9 -:-
--0,46 coctasr.f,et ,4n : (0,89 -l 0,22) %, a B LlHrepBale {aa q)0,46 u
rp (0,19 Afi- (0,23 * 0,16) o/0. ,(anee trpeAtrorromr4M, qro r(an BeJrrrqnlla ile-
puoAr.rqec1oft cocrannsrorqefi, rax rr cpeAHee Ba roA arlaqel{I{e a}IrIJrlIryAbI a{{ex-
'Ta co BpeMeHeM He I{BMeH.flIOTC.tr U OCTaTOTCfl paBHbIMI4 BeJItr{qIIHaM, trOJIyqeHHbIM nO

AaHrl,rM Ba AeBErb ne:r ua6nro4euufi. Tor4a, yql4r6lBax xoa$$uql{eHr ceJIer(qI'IIr

ua6nroqare.nbHbrx AaHHr;x K, MEr Molr{eM paccqurarb cpeAuee Buaqeurre aMrIJIrr-

ry4r,r a{Sexra A^ AJr.s Ka}r{Aoro roAa no Br,Ipa}r(eHIrIo:

A^: K.An )+ (1 - K) A*.

3ateu 6brn Br,rsucneu roa{{IIqI{eIIT KoppenflIluu Me)I{Ay selusl4nofi A^ v
CpeArrr{M Br{aqeulreM aMlrrrl{ryAbr a${exta A, rory,ueurrblM^ tr9 Ha6nIoAarenbHr,INI

AarrrrbrM Ba oAIIII ro4. Ou oHaBaJIcrI paBHLIM r : 0,55 -f 0,15. Taxa.s BeIEsuIia
noa{{uqueHra Hoppenflr{r{u c AoBepr{reJrbublM BHaqerrueu 3,6 o Mo}fier yr(aabl-

BaTr, rla TO, qTO AJrr'rTeJlf,rlbre Bapuaqllrl I{HTeHCI{BHOCTtr T-KBaHTOB CBepxBbICOXOft

egeprutr, [o-BrrArrMoMy, Mo]nuo, o6rgcuutr ceJIeHIII{efi ua6nroAate;rbHr,Ix AaH-
uuri, ,oauRnarcqeft uB-Ba Harrrasllfl B 1r-I{snyqeHul'I Cyg X-3 34-guennofi repuoAl'Iq-
HOCTII.

SaKrrcqeHne

B eaxlroseurre oTMerr{M, rrfo xapaETep IrBMeHerIrI.tr rrHTerrcrrBHocrrr IroToKa 'lr-
KBaEroB cBepxBblcoxofi eueprrn (E > 2.101'z aB) xopoIuo Koppenllpyer co cBe-
,rosofi rpuuofi (P:34,1) peurrelloBcnoro [7] u paAl{o- [2JuanyqeHnfi. Itpoue toro,
r [13] yxaabrBaercfl, qro BaperucrprrpoBaHHbrfi s urcue 1980 r. ue6rrrosubrfi troroK

T..HBaHroB c E 2 2.1012 aB xopouro coBrraAaer c MaKcIrMyMoIlI perrrreHoBcnoro
r4arryllelll{fl (P : 34,7 cyr) [71.

L iaxglr o6paaonr, Ha oclIOBaIlI4II aHaJILIBa AaIIHLIX Ha6IIOAeHufi 1-reautOn

"uap*rurao*od 
,rrup"rr, trpoBe4ellHux o ltpulrcHofi acrpo{uauuecHofi o6cepna-

ropru B TeqeHr4e 4enaru Jrer, MolnHo cAeJrarb cJreAylotr{Ire BbIBoAbL I4nreuclrsuocrl
troro1a ?-KBaIIToB cBepxBblcofiofi eHepI[Ia LIaMeII.fleTC.fl C treplloAoM 34 cyr, tpu-

"r/6
/

2

o

Pnc. 1. llrcrorpallua pacflpeAeJrern.E BeJrIlql{s Ala a aa-
Br{cr,rMocrrl ot {aarr fleprroAa P : 34,1 cyt

Z

-4/6
/

2

o

48?

Pac. 2, lucrorpaulta paclpeAeJrerrrls BeJrrrqrIrbr A/a s za-
BrrclrMocrrr or Slau nepuoga P : 0,199683 cyr (4,8 u) ^(,4-.-
aMtrJrr4ryAa a(p{eHta, c l- erooruu6xa, ,0 : I . D, 244L550,542)

o - nepBa.E rpynfla AaHHbIx, 3HaqeHl1e 0a3bl (P : 34 cyr) AJLr Horo-
pblx Jre)fiI4T D I'rI{TepDaJre I : 0'19 -i- 0,46; 6 - BTopa[ rpynna [aH-
Hbrx ArE OaB B uHrepBaJle (p > 0,46 u rp ( 0,19
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qeM B zHrepBaJre Sra q : 0,{9 -:- 0,46 rroror( orHocr4reJrbuo {oua NocMusecxux
nyueft cocraBr{Jr ,4 : (0,89 * 0,22) o/0, a B ocraJlbuofi sacru A : (0,23 -f
-l- 0,16) %. B rautepBarre {ue ,p < 0,19, tp ) 0,116 yMeHbIIII4Jrocb He roJIEIto
cpeAl{ee auarreHrle rroror(a, Ho I{ aMrrJrr4TyAa rrr4r(a n {aaonofi rrrcrorpaMr{e AJrff
4,8-uacoaoro nepuoAa. Mexrgy paAr,ro-, peHrreHoBCHrrM r{BJryqeHr{eM r{ troror(oM

?-KBaHToB cBepxBbrcofiofi aueprull, BoBMolnrro, r{Meerc.E Henoropafl troJroml{TeJrr-
Ha.E KoppeJrnt\rirri Horopar rrpoflBJrrercn n 34-4uenuoft uepuo4r4rrHocrr4.

Aupens 1982 r.
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vAI{ 524.1

pE3 y iIbTATbl HAEJIIOAEHI4I7I IA JIAI( TU LIECltOr0 Au cI( A
BIOBJIACTI{ CBEPXBbICOHIIX AHEPTII}T

HA Tfl Hb-IIIAHbCttOl:t BblcottoroPHoLlI CTAHIIUI{

Ax. E. Myxanon, B. fI.:Ooruus

flpe4cranneurr peayJrbrarlr ua6rrogeaurli raflaxTr.rqecrtoro AI{cRa a euepretruecHofi o6-

nact;g. E >> 3.1012 aB. Ha6Jrrogerlra fipoBoAr.rJrrrcb l{eroAorr perr.rcrpaqrrrr qepeERoBcl(r.rx

Bcrrbrrrre( firrrpofir{x arlroc$epur,rx rusuert (IIIAJI). flonyueno, qro B Ea[paBJIeHLrrr Ha raJral{-

rr.rqecrr.rfi gxBarop ( lbrl l< 1,5o) ra6.ruo4aercx rrour,rmerrr,re crropocrfi csera .[rlsseri. Antrult-
ry4aa([$exra florr{Ererrr.rfl panra 0,8/s or: (poua, crarr,rcrlrqec(afi AocroBeprlocrb Droro a{Sex-
Ta rrolAaEgrrrr T.snr,-Illaurcxofi cranqlrur HaxoArrrcfi Ha ypoBue 95/6. Cpanaeur'rearoropeByJlt-

Tara c peayJrrTaroM, fioryqeEnr,ru r HAO, flor{a3r,rBaer r{x yAoBJlerBoprtem,uoef,corJlocr{e5

THE RESULTS OF OBSERVATIONS OF THE GALACTIC DISK FOR THE VERY
IIIGH ENERGY IN TIEN-SHAN HIGH ALTITUDE STATION, by J. B. Multanou,
V. P, Fomin,- The results of observation of the Galactic disk for energy E) 3'1012 eV

by using the atmospheric Cerenl<ov technique are presented. It is shown that the count
rate of showers is lower in the clirection to the Galactice equator lbtr l< 1.5o. The amp-
Iitude of decrease is -0.8/e of the cosmic ray background for the confidence level being
about 95/s. These results are in good agreement with those obtained. earlier in Crimea.

B 1976 r. rra T.flur,-Illaurcnofi Bblcororollnoft HayqHoft craHIIr{Ir @tr{AHa
.6r,rnta ua.{ar6r rra6JrloAenr4fl, c rIeJIbIo rrol{cKa r,Icrosgl4noB raMMa-HBaHToB cBepx-
Bbrconr4x aHeprr4fi (E > 3.1012 aB). flpu arou B KaqecrBe Aerer(ropoB trpl4Me-
rrsJracb qepeHr(oB0nafl Texrrr{(a AJrfl perr{cTparlrrl{ mI,IpoItI4x arMoc{epHblx JII4B-

uerl (IIIAJI). Oua trpeAcraBrr.rrer co6oft rpr{ noJryropaMerpoBr,rx napa6orlrqecxlrx
Bepnarra, n {oHycax Koropbrx ycrarroBrrerrrr {oroyntuoE\vlrelrv OAy-52. Cuuram,r
c {otoyuuo}nr4reJreft qepeB corflacyrctr{r,re ycrpoficrBa tr r(oaxcr{aJrrr.rr,re xa6enu
tronaAaror rra cxeMy rpofiHbrx coBlaAeHr{fi. Paaperuaroqee BpeM.E erofi cxeMbr
onoJro 12 uc. Cpegua.rr cr(opocrb cqera per[crpaqrur Jrr4BHefi pannaetca 25-
30 c-1. Ha6nrogenu.fl rrpoBoArrJrr{cb MeroAoM cr(autrpoBaHrrfl Ba cqer cyroqHoro
Bpalqeul,rfi 3eunr,r. flo4po6uoe orrl{caHlre rprleMHofi atrnaparypbl, N'IeroAr{ItI4 Ha-
,6;rrc4euuft lr or6opa AaHHbIx MolItHo Hafirr s [11.

Panee, Ao rraqarra Ha6[IoAeHuft na nr,rcoxoroplrofi craHqrrl{, B HAO 6stn
rroJryqeHbr trpeABapr4TeJrbrrr,Ie peSyJIr,TaTEI rro cHaHI4pOBaHr4K) IaJIaHTIIqecHoro AI{c-
ra [2]. Peay.rrsrarr,r cBr4AereJrr,crBoBaJrr{ o rroulrE{.eHlrra cnopocrrr cqera qepeHHoB-

or(rlx Borrblrrren B HalpaBJreHr.rr4 rra ra.rraxrrlqecnr4fi anBarop, Bnocnegctnuu 6oree
AeraJrbuoe paccMorperrlre ua6.nro4areJrblroro Nrarepr.raJra troArBepAI{Jro aror pe-
ByrrtTar [3]. Etrno HafiAeHo, qro rrourrErerrrlecxopocrr{ cqera rIepeHHoBcItI4x Bcnbl-
mer na6.nroAaerc.rl B rrl{TepBaJre raflanrl{rlecxlrx [rrpor lbrr l< 7,5" w Aocrl{raer

- 1% or {oua.
IIpu unauuporaHtrr{ riporpaMMbr r.ra6rroAeuufi }ra nr,rcoHoropuoft HayqHol-r

crauqrlr4 @tr{AHa Mr,r yruru peayJrbrarrr, rroJryqeur-rLre n HAO, I4 no BoBMo}nEocrI{
HapflAy c ApyrrrMrr o6rexraun [poBoArrJrrr crarrr{poBaHr{e raranTllsecnoro Arrc-
xa. B urore K Hacro.qqeMy BpeMeHrr [oflyqeH BrrasurerEHufi ua6nrc4areJl[,rrblfi Ma-

Tepr(aJI AJrfi mecrr4 o6tacreft ra[axTuarecxoro Arlcxa. Ia;rantuqecxufi anBarop
nepecer(aJrofl rra cJreAylorqldx AoJrrorax: 107, 1.08, 729,138, 139, 150".

Or6op Aaurrbrx [i]oBoAr4Jrc.rr c flprrMerreur.reM rrecnoJrbr(r{x KpI,ITepI{eB, olrl{ca-
Irr,re Horoprrx AaHo n [2]. 3ro Hprdrepr4r{ no Beruqr,rHe Apefi6a cnopocrl{ cqera JIIIB-
neft aa cftarr, rro orrror[errrrro cpeArrenBaAparr{rruoro orKJrorIeHIr.rI cxopocru crrera
Jrr,rBHefi K crar.rAapTr.roft omu6ne? Iro Sarlllc.flM aHoAIIoro toxa ODV Bo BpeMf cna-
HrlpoBar.rrr.rr Ir Ap.

Ha pnc. 1. noraaan pe3yJrbrr.rpyrcqrafi xoA cnopocrr{ cqera JrLrBIreft Il saBr{cl{-
Mocrrr or raJraxTr4qecnofi ilrr.rporr,r AJTfl Ha)r{Aoft o6ractr,r raJIaxTr{ilecxoro AIlcKa.
flpu aront AaHr{bre, rroryueHHbre AJrfl rroJro]r{r.rre.Irt'rlrrx raJIar(TI{rrecxux rxl{por,
cr{JraAr,rllaJrrrorr o AarrrrrJMlr ooorDercrByrorrlux uo a6co,nrorrrofi rertt'rr.rHe orprrqa-

64



///
4lz
1lt
4e8

1lZ
1Zl
4?B

1o,
4./3

/,"1
4r
4/

-4f

Z,'
4/

-/7 f

,t

4/

-/,
-/ t

-2 /7

./lg"

-r'/./-///
d( zpat

Pnc. I . Olnocl.rte.lrr,utte cxopocrr,r ctrera nrasser:i
(ry|_Ul u BaBrrcrrMocrr,r or raJrar{rrrqecnoi,l rurporr,r
(brr) g.nx urecrr,r oS.racreri rananrraqc"no.o grr"nu

@ - AaHHbIe TnH6-IIIaHbcItofi BblcororopHofi craHulrfi, fll : n7 -i. 150.; 6 - Earrubre Hplrucxoft o6cepBa:
ropur.r, III : 35+180.; s - AaHHbre CMurconr4aHcnofi o6cepBaropz", Jil'- ao l- go;. A:--;;";;";;-;;;;
urrsrefi

reJrbr{brx rtrrrpor. .cne4oaarenbHo, Ha prrc. t uor(asaHbr cnopocrrr cqera, yopeA-
HeHHLre IIo o6errM cropoHaM or railaxrr4rrecnoro anBaropa, uoatorr,ry omr6xlr yxa-
salrr,r Jrr4rrrb c ognoft cropoHbr. 3ra upoqe4ypa trpr{BoAtrT fi yMeEbltreEtrro crartrc-
rrqecHux {uroxryaqufi ll cnoco6crByerrrcr{Jrroseu;ro iluuefirroro Apefi6a B c1opocru
cqera rr4BHeft, ecJrrr oII cyrqecrByer. PaccuorpeHrre puc. 1 

-noxaerrsaei, 
uro

xor.fl B 6onr,muucrse cryqaeB B rrrrrepBaJre raJrar(Trrrreonr{x mupor lbrll 
'l,b'

u ua6rrc4aercfl uoHr{rneHrre cxopocTr.r csera Jrr{BHefi, Ho CTetreHb AOCTOBSpEOCTU
aroro troHurr(errllt.tr AJrff na)fi4ofi r orgensuocrrr o6.lracrlr cnaHrapoBarrrl.fl Malra.
Hzxtg^trprrBeAerrbr BHaseHrr.s aMtrJrr{ryA e{{exron A gw ,rreirar.u lbrr l<( 1,5o, xoropr,re Br,rpalr(eHBr B eAr{Hr,rqax'$bua Hocruusecxux .nyueft, or.ueriarnr,
tITo..3Aecr, 3a {oH trpl4HfiMaerc.rl cpeAHflfl cr(opocrb cqera rr4Bneft ia secb cyrnlnrap-
utlft cKau, BKJIToqafl o6racrr rafiaxTr{secxoro er(Baropa.

fatanT uqeoxafl 71oJlrora fiepeceqe-
Er.rfi axraropa, rpaA 1,07 108
A, % -0,4b -o,BoAla -0,g5 -0,4b

,(auee r.rartn 6rrna nafi4eua ycpeArreHHa.fi rro BceM AoJrroraM BaBrdcrrMocrb
cKopocrr{ csera fltrBlleft or ranaHtra.IecHoit [rr4por6r, Ora eanr,rcr.rMocrr] trpeAcraB-
JIeIra Ha pwc. 2, a. 34ecr, y)fie xopomo BrdAHo, sro B r4rrrepBarre lbri'l - t,bo
ua6nro4aerc.fl BaMerHoe troHr,rlxerrr{e cxopocrr.r csera flr,rBgefi. 

-cpegun, n*rrrry-
4a nour'rnterII{fI oT}roCI4ry{lTo doua, xo:ropr,rft onpeAeJrrrerca Brre rdrrTepBaJra
lOtt ,= 1,5", paoua -0,8%. Crarucrr.rsec*afl )r{e AocroBep,ocrr a{{exra uo-
Hrr?r{eHr{fi rraxoArrrca r{a yponne 95%.

Izlcc.ne4onauua, trpcBeAeHI'IEIe s HAO AJrfl ceMrd o6racreft raraxTrasecxoro eK-
Bargp,a B r{rlTepBaJre Ut : 35 -:- 180", troxaahlBaror rrour(}r{eHrre rrorona 11a(-0,85 -i- 0,25)% or sona HocMurrec^r4x.nyueft. Ha puc. 2,6 ,,puaegu"u 

"r"*"rpaMN,ra rrrr4porlroro xoAa, Koropa.s 6r,rna roJTysena no AaHrrrrrM ItAo. cpauregrre
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129 t3B 139

-0 ,22 -0 , 3t +0,01
-0 ,36 -0 ,22 +0,01
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AByx rucrorpaMM (a u 6) pac. 2 troraabrBaer yAoBJrerBopr,rreJrbuoe corJracue: Ha
o6eux rucrorpaMMax troHu?fieHrre cxopocrr.r cqera ilusHeft n paftone raraarlrsec-
Noro afiBaropa uMeer upr6nuazrenlno oAzrranoByro yrJroByrc fitrptrH]- ]o.

B 1979 r. Vuxc u 4p. ouy6Jrl(KoBaJrr{ peayJrbrarbr ua6nrogeuuft ranaxrraqec-
r(oro Ancr(a B Dr{eprerr(qecroft o6.nacru E > 7,5.1011 aB [4]. Ha6rrcgenur 6rrnu
rrpoBeAeubr c IrcrroJrb3oBarrueM qepeuroBcxofi rexuraxra r Cuurconraaucxofi act-
po{zauuecxofi o6cepraroprrr4. Ilpunegenubre rrMrd peayJrbrar},r rar?r(e cBr,rAereJrb-
crBylor o uoHtrffieHrrtr cfiopocrr4 csera rrasHeft B HaupaBJreHZu raJraxTuseixoro
aftBaropa B zgTepBaJre AoJrror ltt : 4U-- 80o. Anropu [4] oqeHuparor AocroBep-
noor6 rrorulr{euu.E Ea ypoBue 3o, Aunnrzryga a${exra paBua -7,3% or Soua
rtocMzqeonux nyuefi. ,{l.a rnlrocrpaqru( Ha prrc. 2, a ronaaau rrruporurrfi xog,
noroprrfi 6rrn uprne4err HaMrr H BuAy, auarourquoMy AJrfl Aarrnr,rx KAO, c r{eJrbx)
ygo6oraa cpaBEeHI,Lfl. 34eor orrnTb ua6nrogaetc.tr yAoBJrerBoprrreJrrJrroe corJracrre
{opuu apI,IBr,Ix troHurfieuu.rr cnopocru cqera JrrrBuef,, xorr anepreruqecnufi gua-
traBoH ualuepenufi orrrqaerc.ff rra tropaAon, B ro )fie BpeM.E ueo6xo4uuo orMerurb,.
sro trpu uccJreAoBaHura aBTopaMn 141 o6mcrr[ arrrrrr{euTpa raJrafi?r{Krr l7r :
- L70 -- 270) our o6napyrxurr za6rrrosnbrfi troron rraryqeuufl ua ypoBrre
6,6 o n rutrpoltoM uErepBaJre iaranruqecxux mrrpor I brr I < 5o. Dru peayJrbrarbr
Ee lrporrBoperrar peayJrbraraM I(AO, Tar( r(ax o6racrn na6rro4euufi paanuvurr
u BHnaA rralltrx AaEHbrx, oTuocflquxcfl ft o6ilacrrl arrrurleuTpa? cocraBJrffer rre
6orce 5%.

B [5] 6nr.rr paocMorperr Botrpoc o trpr4poAe a{{eHra nourx(erius cxopocru cqe-
ra uzsreft B HarrpaBJreutrr( raJrar(Tuqecxoro ar(Baropa. Tau rne 6rrra npeg.rox{erra
rutroreBa, a noropofi e{{err cB.EBaH. c raJranTuqecxrrMtr raMMa-r(BaHTaME? o6pa-
SyroquMuc,fi B peBynbrate o6parnoro r(oMtrTorr-a${exra yJrbrpapeJrflrrrBrrcrcr(r{x
anexTporroB Ea cBere BBeBA. flpuuelr euepreruqecfiafl trJrorrrocrb cBera BBeBA r4B-

Ba trorJroqeuu.E trbrJlbr) trouu)r{era B EetrocpeAcrseEHoft 6nraaocru or raranruqec-
ttoft unocnocru. Tanr me n [5] 6rruu upuneAer{br coorBercrByrorqrre pacqerbr, KC-
IOpbIe rrprr HeRoIopblx trpeAtroiroE(errrr.ax'oTHocrrreJrbHo trJrorrrocrrt oJrer(TpoHoB
B ,qtrcHe tr trapaMeTpoB pactrpeAeJrerrrrfl TaHtrx 3BeBA, I(aK fipacrrbro ruP&rrTEr, trofl-
Aepll{uBarcT rrpeAJroxeHrryro rutrore3y.

llrax, rraMu troJrygeuo eqe oArro rroArBep)fiAeur.re pe'ay.rrrraros Ea6ilroAeur.rft
ranarTrsecfioro Arrona s HAO. B uarpanneHr{u Ha raJranTrrqecnr4fi arBarop rra-
6nrogaercr troutr)r{eur{e cxopocrrr cqeta.nunneft, notopoe Mbr cB.flBbrBaeM c raJrar(-
TEqecftIrMIr raMMa-nBaHTaMtr cBepxBbrcomux euepruft
Anpear 1982 r.
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OT IICTOTIHIITA aCG Ig5+4
IO. JI. Sucxnn, Ix. B.Myxanon

Ha6rro4eulrx raMr{a-r.rcroqrl.rna 2cG tgs + 4 6nan upone4enn n 1g7g r,r 1gB1 rr. uaycrarroBRe AJI'fI perrrcrpal{I'Il4 rrepeEXoBcI{I'Ix Bcrlhrrrren u[ponrrx arlrocsepnr,rx tr.raneit, pac-uo'uoxrennolt }ra BBrcoHoroprort cranqr.rr,r cDrIAHa 
"u 

ro"u-ururra, puo"rr16*erlr r granaaoneaaeprr'ri ) 10r2 aB' Peay'irr'rarrr ua6.nro4eur.rrt cBr.rAereJrEcrBylor o HaJrr{qr4r,r fieper{e,Hocrr,rB rloroRe raMMa-r,r,ryserrr4.E c fiepr,roAor{ _bg c. Ha uaru ur"or,q, r{r{erorcfl yr(a,a,r{fl Ear{sMeEerrfie npozanognori fiepr'roAa co Bper\rerreM. floryveua Berflsr.rHa rroror{a raM}ra-ftBarrroBc aueprraerf )10" aB' panua'rr (5 +3i '10-11 xsa,r/cu2.c. Tanoe Brraqerrr4e rro?o*a coorBer-crayet 4uS{epeEIIIraJrbIIorIy a'epreT,,qecxor{y c,,efiTpy B 1,-Anaria,orre Br{Aa -E-z,raTHE PERIODICITY OF GAI,TIIA-RAY EI\{ISSION FROM THE SOURCE 2CG195 + 4, by Yu. L. zyskin, J. B. Mukanou.- The observations of gamma-sourcc 2CG1'95 + 4 have been carried out in 1979 and 1981 with the Tian-shan high-level installationfor the EAS cerenkov flashes detection ln the .n".gy range ;> 1012 ev. The observationalresults evidence for the existing variability of gamma-ray emission with the period -5g s.Jt can be suggested that the derivative oi the period varies rvith time. Gamma-ray fluxis equal to (5 f 3) ' 16-tt quanta'cm-2.s-l for E s lgrz ev. so estimated flux value corres-ponds to the energy spectrum of garnma_rays _E-2.s,

lanua-r.rcroqHr{n 2CG 1g5 { 4^6syr ornpr,rr B Ar{ana,o'e aueprrafr } 50 MaBupu ua6.nrcne,r4.nx Ha ctryrHr{r(e sAS-2 ltTi ;fi;;il;;;;'ou6oro4e,rrrMr{ r{acos-B [2]. Sror ]rcroq'r{*, oAr{H r{B caMr,rx flp*ux B r(araJrore ZcG, 4o crrx trop}IE OTO}HAECTBJIEH HI{ C OAHI4U O6IEHTOU B O'ITI4qECKOM I,I PAAtrOAtrAtrASOIIAX.Eonr,nroft r4-rrrepec.[peACraBJr.Eer rrepeMeHHocrb rr,Jryqe'[.fl 2cG rg5 f 4 c ,,e-prroAoM - 59 c, o6uapyxrenHaf r{a ses-z tsl " cod g'i-ji. irora".", oopuoo*,BCe AaHHbre, oxBarlrBaroqrre Hecr{oJrr,Ho ner ua6.rrrogurrrt o6r.*;;;',r;;;p; IaHe cMorJrr'r upufirrz r( BbrBoAy o AocroRepHonn o6rapyri'"""" 
"rp"olr{qHocrr{ 

usJry-qeHr'/r's [4, s), rocr(orrb*y upra o6pa6*". 
"por"'ri;;;;;; 

"ri 
,p.*"", Maccr{Ba

'AalII{bIx (oxono 1 ruec) ueo6xo4uno yql{rr{Barb rraMe'e'r{e [epr{oAa co BpeMerreM.
Baprr'rpyn KaK sHaqeHr{fl trepr{oAa -p, r31t r{_ 3}raqeHrr.E p, neo6xo4r{Mo Aenarboqerrb 6ornruoe srcro ,crru,rur.rfi (8,3.r0; B tsri, ;;;;;;Joo y*"rru-aer Aocro-BepHocrr' o6uapyxreHHoro [ep].roAq.-^ Iflu ua6.rrro4euu"* iu raMMa-rr,Jryqe'u.flB 9rrepferr{qecKoM Ar4atra3oHe N 7012 aB raueerc.s Bo3MOTnHOCrr, na6pari ueo6-xo4rannfi Arrfl rror{cr(a repuoAr4qHocru o6relr 

";;;p;;;;" ur-""p"*" ropflA*a He_'cltoJrbKrrx cyroK' flpu o6pa6orl{e raxr{x AaHlrbrx Mo}nHo He yqrrrr,rBarb rr3Mer{e-
Hr'r'E trepr4oAa' troDroMy' Ha Harrr B3r.lr.EA, Ua6.uro4enr,rsZcG 1g"5 + a * gru"aao'e.auepruft - 7012 aB upe4craBJrflror ,recoo.rrernuift unrepec. 

--
Tarne ua6.nro4eara'- 6.,,,.., trpoBeAeHr,r s rg7g; ig8i';;. Ha ycrarroB*e ArrE pe-rr(crpar{trrr qepeHfioBcKrlx Bcrrbrrnex rrrupoxr,rx ar,rtoc{epurrx .rrrnnnefi, {rir"r{"o_uapyrorqeft ua Tsur,-Illauncnoft uu,corio"oprot craHriiu ouaHa-(u;";;;;;;.

- 3330 M HaA ypoBEeM yopa). Ora ycranonra upeAcraBnser co6ofi ,;ilyrarr;ilfirerrec,.otr r{3 rp.ex uapa60nr.rvec*rrx sep*aJr rronyropaMerpoBoro gru*erpu c {o_KycHhrM paccro.flHr(eu 65 clr, saKperrJreHHbrx Ea o6qefi uouruponxe. ouruqecxueocu SepKaJr trapaJrJreJrbErr, a {oxyce fia}r{Aoro ycrarroBJrerr o$y_sz. ,(ocrarousouo4po6noe or,ucanrre o.rrexrpounoii sacm ycrauoBnr/r r4 upr{Er{r,rtra ee pa6og,r ga-uo n [6, 7J. Meroguxa ua6.rrrogeu"t oo"e"ra zic-igs tZ, *..oArr*a trpeABaptr-TeJIbHoro or6opa AaHlrbrx AJrrr trcr{Jrroqeutr.rr HexasecrBerHoro Marepna;ra 6rr.irr
BtroJrHe aHarorl4sHbr olr{caHrrblM s [6, 7]. Equnctnenuoe orJrr4qr4e Ba1JrrorraJrocb
B TOM, qro Ar.fl trpoBeAeHr'r.fl B nocJreAylotr{eM arraJlr{3a rra treprroArlqHocrb 3au[cbr-
BaJrocb r(orlr4qecrBo rIMtry.IIbcoB oT SepeHKOBCKT(X BCTTEIItreH c BpeMeHeM IIaHOtrne-rrrrE T : 4 c. Ha6nro4enzr_ uponogurr{cb MeroAoM CKa}rupoBaHufl, trpu oToMB r(alr{AoM cfialrEpoBaHr{ra ua6nroga.uc.fl cuaqara $on, satervr icrorrrx, BareM cgo-
r a $on' .('rrr'ren suo:lu^ gA":Io^ cH aHtrpoB aHras co crasrs tr a 24 urau. H a6uroAe,rrfi
'6rr"rru rpoBeAe,br 29.01-or.o27s i-. 

-a;";;, it-;;;;;p;iauufi) u 0b.02--
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06.02 81 r. (ncero rlecrb c1agupoBagufi). Taruu o6paaou, o6qee BpeM.s ar(c-
tro3urlulr o6reHra'cocraBtrJlo 276 un:o., a KoJrflqecrBo o6pa6arrrBaBmtrxc.fi BerI4quE
uETerICtrBHOcTtr IIoroI(a sepe11ItoBCAEx BOtrhImeR B eAI4Huqy BpeMeEtr (aa 4 c)

2160 u 1080 aga.reHuft cootnercrBeulro.
O6pa6orna ua6nrogeuuft uponoguracr a HAO ua pBM EC-1033. flpu at_ou

6rr.rr u6ronrBoBalr Merog noucxa uefuoga, nnnaroqufica uogu{uraquefi cuoco6a,
rrpeAJrolfieggoro rcp11eBuqeM [8, 9]. ptot nemg 6un ua6pau trpe]rqe Bcero troTo.-

uy, uro orp{errunlrocrb ero.rrprrMerreur{fi He BaBtrcl{r ot {oprrru cBeroBofi KpI'IBofr
({aaorpalruu) zccnegyeMoro .o6rexra, [ocroJrbr(y cBeroBbre r(plrBbre B raMMa-

Auarraaorre. uMeK)T, roo6qe roBopfl, BecbMa cJrolnrrblft xapanrep. I{etrro rvrogu{u-
Kaquu MeroAa 6rrta upemge, Bcero HoMtreHcaqtrfi HepaBHoMeplrocrlr BatroJIHeHI{s

6uuos (orpearon paa6ueUur) {aaorpauuu. floucH Ilepuona rpoBoAI{JIcfl B AIIa-
uaaoue'upo6uux rrepuo4or 58 < P < 62 c c rtraroM LP = t0-B c. ,(.na Tax-
Aoro opo6"oro repuoga P uposoAuJrocb oro6iraxteuue MacctrBa AaHHbIx na6mo-

fieruft i4r, rr) (A;-sucro cr6"rrrfi r egunuqy npelreHn) Ha Arrarlaaon {aa [0,1)
uo {oprrryre

ei:{+},
r4e /; - MoMeErbr BpeMerrl{, rp; ._ {aaa, ,0 - MOMSHT EaqaJra na6nrc4euuft,

{ } - gpo6uar qacrb. O4uorpeueuuo noAcqrrrbrBaJrtrcb cyMMapHoe HoJlrqecrBo
.iotiuruft s 6use Ai (i -uouep 6uua) u noruqecrBo trotraBrlrux B aror 6un rocert
(<<*rouenroa ra6rrogeurs>),fli, trooJre qero [poBoAl(Jracb HopMEpoBxa

B rarore Mbr rroJryqaJru {aaorpauuy (A'), coorBercrByloqyrc AaHHoMy sHarle-
nulO upo6uolo [epIIoAa P,'uo xOropofi BLIsuCilfliloCb SHarIeHI4e 12, xapaHteprn-
Bylorqee BepoaTrrocrn cnyuafrnoro orr(JroHeuras. ItanrAr,rfi ctatrnctrrqecfiI.r SHatII4-

Mnrfi ur,rn Ha trepr4oAorpaMMe 6rrn uognepruyr AorIoJIHr{reJrbHLIM npoBepr(aM AJIa
ucHrIoseHu.fl BoSMolI{HocTI4 ero . antrapaTHoro l4Jrrr MeToAuqecHoro trpol4cxo}I{Ae-
Errrr, a r{MeHHo: o6pa6arrraaJrrrcb rro rofi xre trporpa}IMe a) 4aunrte na6.rrrcgeuuft

Soua n6nueu o6rexra; 6) qauurre, B r(oropbrx BeJII4quHLr A i 6ur,u c,nyuafitrltu
o6paaolr ([eperacoBarrbr) orHocr,rreJrbuo MoMeHroB [. O:rcytc:ru4e nI4Ha Ha rleprro-
gorparvnrrax Soua r,r (treperacoBaHHT,rxD AaHHbrx cJlylfiI,lJto Ao-troJrHI4TerbHblM rloA-
TBep?fiAeHI4eM peaJlbHocTtr rluHa. IIa nepr{oAorpaMMe I4CroqHIrI(a'

O6pa6orxa-tro orr4caHr.rofi cierr,re AaJra cJreAylotql4e pe3yJrbrarbl. flo uarepua-

ranr 1979 r. 6r,r.no roJryrleHo sHaqegr{e replloAa P :59,46 -]_ 0,01 c (Xi=q 
.: 3?,6, qTO CoorBet"ruyut BepoflTHOCru c.nyuafinoro oTKJI.oH Q:E.I4TI - 3'10-4,

trocJle yMHolI{eHIrfl Ila qr4CJIo HeBaBIICI4MrIx IacrlblraFllrfi. - 6 ' tO-'z). flo rratepua-

rau 19Bt r. BHaseuue neplroAa onaaaJrocb paBlIbII\{ 59,28 -l 0,01 c (Xi-rn :
: 43,6, Bepo.trruocrr c.nyuaquolo orKJIoHeHun - 5. 10-6; yuuoll{a.fl }Ia sucflo He-

BaBIdcI4MbIx ucuutanuft, rloJlyqaeM - 5'10-4). I-Ia puc^.^t rIoI(aBaI{. Sparueut ne-
prroAoxpaMMbr, rrolyqeuuofr uo AaHHEIM na6nro4er.rr.rfi t9B1 r. B ta6;urqe rro1yqeu-
rrbre BrraqeHu.E nepr4oAa corrocraBJreHr,I c peByJrbraranua 

"Ira6.ruo4enrafi 
o6teHta

2CG'195 | 4ua c.ryrurHax SAS-2 u COS-B, Bs.srErMr4 na [2, 3]. 3tu me pea1r,16-

Tarbr oro6palr{eHEr r{a pr4c. 2. TlauepenHbre BHaqeHIrfl nepl{oAa TIoHaBaFILI Toqr(aM14

rr KpecTI{KaMr{, rr3MeHeHr{e neprroAoB c yqeroM npolr3BoAHofi - nparurtMl4 JII4III'r.fl-

A. /}Ai \a,:_tl#l

,[ara CraHqltR
g reprerilqecftu!'i. AnaIIaSoH

J. D.
fla6flroEeHfifi 1'' c

13.12
31.08
31.01
5.02

', 72 r.
i75r.

79 r.
81 r.

241+166;t

2442656
2444100
2444641

59,0074
59, t969
59,46
59 ,28

2,23.1.0-c
(1 ,385t0,72) . to-s

i', olc

sAS-2 I I :

cos-tr [2]
'Isnr-lllarrr,,I979 r
T,sur,-lllarrr,, I {J81 r

) 35 MeB

) 50 MaB
)- 10r': aB.) 

10rz aB
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Puc. l. 3anr,rcuuoctr, BeJluqr{Hr,r y2 or gna{esu.s

'rpo6roro reptroga P uo 4annnrr*i'1g8t r. (2CG ,U'
795 + 4, Trnr,-Illaur, 5-6.02 Bt r.) iS1

Pne. 2. SasrcraMocrt uepr.roga P
uura 2CG lS5 + 4 or BpeMerrr
ToqEaMu tr ctrJrorrrubrMrr rrpflMbIMu troHaBatrbl peByrbrarbl
ua6trcgenuft u grurrurorr" > 50 MaB, HpecrurraMu - 

,U
B lualaBoHe > 101, oB, I - EaHHbre 12, 3); 2 

- Halrtr
[arlgbre: 3 

- [augbre [11]

Puc. 3. flr{{eperuranr,srrii areprerr.ruecruft
cuenrp o6rexra 2CG 195 f 4 n raulra-Arrarraaorre ,U -
Illrplrxolaa fip.aMafi - ua [5]; clJrorrrHafl trpflMaE rro-
IyqeHa HaMu I,I3 aHaJIIISa I,It{erOIIrIXCfi traHHbrx

ulr. Sgecr I{_e npr.rBeAen (rurpuxonoft .rruuuefi) BpeMeHrrofi xoA nepr.roAa, rrpeAJra-
raeMbrfi E. M. Bragr,rMr4pcnr,rM B [10] rpu Aonyu{eHr4r,r, qro 2CG 105 f 4 cnegyer
orolr{AecrBr{Tr, co BcnErrxHoft cBepxrloBoft 437 t. E. 3., rroJrafafl, sro trep}ro,4

-59 c .EBJIflerc.E rlepr{oAoM MoAyJr.squrr 6onee xopornoro (r4crr4rrr.roro) nep;oAa.
?Ia pucyuHa BrrAHo, sro BrraqeHufl nepuoAa, floryqeunbre tro Harrrr,rM AaHHf,{M, He
rrpo,Tr4Bopeqar peByJrBTaraM crryrHr{RoBr,rx ua6rrogenzft. 3ua-reuue P - 59,28 +
+ 0,01 c, rlMerotr{ee Brrcoxyro AocroBepHoorr,, xopoilro corJracyercfl c Berr4su-
Eofi.gpol4BBognofi repr{oAa P, upegnaraeMofi B. M. Bnagr4Mrrpcnr4M [10J. ,(auuue
;xe 1979 r. Jryqme corrracyrorcfl c pegyJrr,raraMr4 sAS-2. B ro lie BpeM.s HaM rpeA-
cTaBJLEeTc.s BeCI'Ma SaTpyArrI4TeJIbHbIM o6tscurart pa3Jlzqze BHaqeHr4fi neprroAoB,
troryqeHHblx uo ua6nroAeHI4rIM 7979 n 19BI r. .(.ta o6r,xcueHrr.rr aroro pa-Bruqrrfl
a{{enrolr ,(ou.uepa Ba cqer op6rrrarbHoro ABrrH{errun (a crysae, eiru 2cG
195 + 4 asilnercfl 4nofinofr crzcrelrofi) norraAo6r,rJrocr, 6br rrprrHflt, ,BHaqeur4e op-
6ura.rrr,nofi cnopocrl{ u/c} LPI2P = 1,5 .10-s, ueconrecrr.iuoe c re.nr,rvlruofi op-
6rararrnoro ueprroAa cytrrecrBeHHo 6onrrue cyrox. rrnnoreaa me o cHasxoo6pai-
HoM yMerrbltrelll4lt trepr4oAa rrpeAcraBJrfleTc.fl HeyMecrnofi c roqr{u Bper{r4fr cyqccr-
ByIOtrIr4X ltOAelefi O6texta: Har( trprr trpeArroJroE{eHrrr4, qTo. nepr,ro4 P - 59 c
flBiltlerctr nepr4oAoM cr-o6o4nofi [peqecc],rr.r uyJrbcapa [11], rax u npu yrroMflHyroM
yx{e rrpeArorromeuldlr [10], qro P - 59 c - repr{oA <aaulrpauufii>. Buo.rue-uoa:
Molr{Eo, qro slraqeurre 7979 r. 59,{$ -F 0,01 c, rzMerou{ee HeAocrarorrHo ubrcoxyro
AocroBepuocrr,, cJreAyer or6pocrarr.

Ha naur BBr.IT.EA, AarrHbre ra6.rrr,rr1rr u, pkrc. 2 cnra4erenrcrBylor o roM, qro trpor.r3-
BoArra.rl trepl4oAa - 59 c raMMa-I{crosgr4xa 2CG 195 { 4tra:vrertnercfl co BpeMeHeM..
Torga craHoB.rlTcf BrroJIlIe o6t.scnr.mmrMr4 llaarr4qr4.rr B r4aMeperrr4.rrx BHaqesutt i,
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Ha sAS-2 u COS-B, a laKlKe rpyAHocrrr B o6HapylKeHtrtr AocroBepHol'o repuoAa

tro BceMy Maccr4By AaHlrr,rx cos-B t5l.
Ec.nra uo cserosoft npranofi, cooTBercrByloqeft sHaqeHulo IIepEoAa P -

: 59,28 c, or{eHr4Tt, troTon trepr4oAuqe0Holo XOMnOHeI{ra, TO UOJIyst4M SHaqeEUe

(5 + 3).10-11 xnant/crt2.c npl4 E > 7012 oB' Ec.ru trpoaHaJlugzpoBarl slo 3E&-

qegrre noroxa coBMecrl{o co ctreHrpaJIbHbIMIrI AaHHLIMu COS-B 14,51, ro troJlyquM'
qro ,oup".rr{qecfiLlfi cIIeHrp o6texta 2CG 195 * 4 s raMMa-Allatrasoge I4Meer

IJV]II e fi-z,e (puc.3). Ha puc. 3 tror(a3arr raK?fie BeP]-Errx gp^eAeJI rroroHa' troJry-

qeggbrfi Xenrrr:neuom u Yrnecorrr B Atraua3or{e > 3.1011 oB [121. Bu4uo' qro srra-

qegtre, troIyqeHgoe ITMII, He [poTI,IBopeqI{T HarrrI{M AarrHbIM. BeIu'IuHa trofia3a-

,a* nr{{dpe'qr(aJrbr{oro oHeprerr{qecfioro ctreltrpa -2,3 6tuat<a K rutruq,blM

AJrfl ralfMa-r4CTOqHtrKOB SHaqeHr{-EM.

IlponegerrHblft aEaJIua na6nrogeH[ft [croqHuHa 2CG 195 f 4 uonaablBaer

farusl4e [epI{OAI4qeCKOft COCTaBJIflIoqefi, qro CIyx(uT oBI{A€TSJIbCTBOM TSpO' qTO

*, ,0"a", ftBilfl.eTcf{ IaMMa-r4cToqr{rrnoM I{ B AuatraBOue } 1012 sB. Snaqenue

treprroAa, noryqeHHoe Iro EamI{M ua6lrc4enunrtr, t 
= 

1?,-28tt 0,01 c, He trpo-

TtrBopeqr4r peayJrbraraM Ha6rroAeHIaft n guauaBore >5.'^10? aB' flonyqeHrrafi Ha-

Mtr BeJrr{qr.rHa troroKa T-fiBaI{roB trpE sHeprl,Iu -l0rz aB 
-parua-(5-{-3)',ib-r"";;;;;7"*r.o; tronagareJrb aHeprerrrqecroro ctrenrpa -fi-z'a. flpouano4-

uax uepraoAa, rro-Br4Ar{MOMy, I,rSMeH.seTctr co BpeMeIIeM; Ha HaItr B3I llflA, Alrfi 6onee

f"VOo*o"o"rIByrIeHI4.E Ororo BoIIpoca fleo6xofiurtlr,I qa.rrg-efi1alle Ha6ilIoAegu's'
- 
B saxrroqeHr{e cqrlTaeM cBorrM AOJTTOM BbrpaSI(Tb rJry6onyrc trpI4SHaTeJIr',IlocTb

A. A. Crenanfluy Ba trocroflHlloe BHuMaEue x pa6ore tr I{eHHbIe peHoMe}lAallutr'
-B: 

M. gougronrqi.r.o'*y, Xl. U. Heuuopy u B. II. (DoIrtuuy 3a rloJrearrble o6cyxt-

AeEtrfi.
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IIAEJIIOAEHI,Ifl I{SJIyrIEHmfl OT HEHOTOPT,IX SBEBA
HA MIIJIJIMNIETPOBbIX BOJIHAX

H. C. Hecrepor

flpl'lnegeurr peByJrr,Tarrr ua6nrogeuzii rr.ETrr BBeBA tnrra d,2 CVn, nxrlt BBeBA c DMr{ccr4ou-
EEIMU Jrr,1Er.r.sMr,r, o6re{ta ss 433 tr qerr,rpex, noauomro, poAcrBerrg}Ix elly o6r,exron ua
BoJIEax 13,5 n 8,15 ulr. flogrrepmgeno, qro BBeBAET rmrra d2 CVn ne o6nagaror BHaqi.rreJrr,-
EEIM trocroffEEbrlt{ paAr,ror4sryqeErreM (repxur.re [peAeJrrr rroroxoB 200-500 Mfln 11a sorse
1315 tull). Sapeurc, pupoBaEBr r.raMerel{rrff Moqrocrrr paAr,ror.rarysegr.rfl or BBS3A c aMr4cctrogEbr-
Mfr llLrEfrfrMt.. MWC 349, noropBle lroryr 6rrrr, BrrBBaEbr trBMerreur.r.sMr{ ee orrrr4qecxoft cseru-
MocrII. ,{arune Ea6rloAelilrfi o6sexta SS 433 Ee rrporrrBopeqar Bo3r{ox(rroMy cyrqecrBoBasurc
y Eero upotxmernoft o6orounr.r, tro paaMepaM (-tOru cu) u no Macce (-10-s Ma) noAo6uofi
o6oaosfte oxoro MWC 349. Mcrossnx 2013 f 370 no rpxocrnofr reMrreparype lIflro H; u uo
xapaftTepy [epeMeEEocrrr EBryqeEr.r.s (4, < 60 cyr) Na Mr,rJrJrur{erpoBErx BoJrEax uoxrer 6r,rrr
orEeceE n o6renrau rraua BL Lac.

THE OBSERVATIONS OF THE EMISSION FROM SOME STARS AT MILLIMETER
WAVELENGTHS, by N. S. Nesterou.- The results of observations of 5 a2 CVn-type stars,
5 emission-line stars, the object ss 433 and 4 possibly related objects at 13,5 and g,l5 mm
are presented.. It is confirmed that the stars of o2 CVn-type do not possess of significant
radio emission (the upper limits of the flux are200-500 mJy at 13,5 mm). The variations
of the emission from the emission-Iine star MWC 349 are detected that could be caused by
the optical luminosity variations of the star. The observational data do not exclude the
(presence of elongatecl envelope round SS 433, the dimension (-10tu cm) and the mass

-10-_3_MQ of whichareclose to theMWCs4genvelopeparameters. Thesource 2013+870
coultl belong to extragalactic objects of BL Lactype alue to high brightness temperaturg
(1010 H) and rapid (4, < 60 days) radio emission variability.

flocto.aulro troBbIItreHHofi ltoqnocruo zsJryqeHra.ff Ha caHTr4MerpoBhrx BoJrHax
tro oTrro[reHr{Io K r{op]\[aJIbH];1M o6na4arot B ocIroBHoM BBeBAbr, r{Meloqfle Ha6r4e-
ilr'I6o oco6euuocrrr B cnenrpax: 

_ BMr{ccr{oHHbre Jrrrrrr4r4, r4H{panpacuuii ua6uror
rrJrtr perrrreHoBcr(oe r4sJryqeHr{e lL,2l. PerracrpupyeMoe B 3rr4x cryqa.Ex paAr4o-
r4BilyqeEl4e Sapo)r(Aaerc.fi B oKoJroBBeBAHbIx o6o.rroqxax rrJrr4 Br,r6pocax trra3Mr,r
tr troSBOJIfleT OTIeEI{rb HeKoropr're trapaMeTpbr oKoJroBBeSAHOrO BeqecrBa rr caMr4x
3B0BA, Pa4zocueHtpbl o6oroqer( sBeBA c DMl4ccr{oHr,rbrM?r Jrr{Hr{rMr4 qacro xapagl.e-
prr3yroTc.rl cner(TpaJrbHblM r4lrAer{cof q. =, 1, r. e. uroT}rocTb rroToKa 

^S 
noapicraer

B CropoHy BbrcoHrlrx qacror I (S ,- f@), uoarolry ua6nrogenr4fl raKr4x 3Be3A AOJrffi-
IIBI 6rrrr, 6o.nee a$Sexrr4BH6rMr4 Ha BoJrHax Mr{JrJrrrMerpoBoro Ar.ranaBoHa.

Ha6nro4euug 6nraxafiml4x BBeBA Ttrrta a.2 CVn, uecxoJrbr(r4x BBeBA c aMr{ccuog-
EbIMtr Jlurrr4trMll r papa o6teHroB rlpeAfloJrolr{trTeJrbHo aneaguofinprapogrr 6rr11u
Easarbr r{a BoJrrre 13,5 Mu s 7975 r. ],;ra22-wr paArrorerrecnoue ItAO.^Ha arofi ton-
Ee lrBMepeHr4fl trpoBoAr4Jrr4cr, trpl4 noMotr{u paAr,roMerpa c MasepoM Ha BxOAe B r{a-qecrBe ycrrJrr4TeJrf Br,rcoKofi qacrolbr. Hasuua.s c 1981 r. HecxoJrbxo o6rexros
Ea6rroAarucb Ha BoJrrre 8,15 MM c troMorr{bro mrlponorroJrocuoro paguouerpa. Ha
o6eux BoJrHax npI4MeH.rIJIacb MoAyJrflrll{.rr Ar4arpaMMbr HatrpaBJreHHocrrl aHTer{rrbr,
AJr.a qero uctroJrlSoBaJrucr, o6nyuarenr.r (no ABa Ha KalnAyro noJlny), pacnoJrox{eH-
Ebre B aBr{MyraJrblroft uuocnocru. flapauerphr npraeMuofi CUOTeMrT y6aSaHr,r B
ra6r. 1, n xor'opofi AJrfl r(a?fi4oft nonnr,r AaHbr rrocJreAoBareJrbrro rroJrocr,r npofiyc-
r(aHuff paAT{oMerpou Af, uyncrBrlreJrbrrocrr4 rro reMrreparype 67 u no uaoruocrn

[flrrHa
BOJIHbI, MM AI, MIq

alyrcrrureurxocrr

6?, rt 6,5, flr
AA,

YIJI. MI,IH.

13 ,5
8, 15

25
1000

0,08
0,20

7,0
3,5

2,55
1, 165

18,3
8;3

7t

Ta6nr.rqa 1

00,S,

YIJI. MIIII.



trorona 65, yrnonoe paspertreHr{e arrreHHbr 06,5 lr yr.noBble paccTo.EHlrfl, Ha ITOTO-

pbre trepexflIoqaJlrrcb AtrarpaMMEI rratrpaBJreuHoc'tv LA'' 
Tlarnt-eperulfi rrJIOTIIOCTefi trOToKOB Ha O6eux BOJIIIaX trpOBOAtrJIUCr' ruIIpOKO

[puMeH.fleMr,rM B paArroacTpollo]\.{^Iltr MeTOAOM (On 
- onD: BHaqaJIe trpl{eM II Ha-

korfler.rue cnrrraJra B rese;ue 20 c ocyqecrBJlflJrlrcb 
'AHI4M 

o6nyuateleM, SareM

[pyII,IM'trocJleqelootrpeAeJlflJlacbpasl{ocTt,TeMtrepaTyp.aHTeHI{bIBSTI4XAByx
uinour.rrrx. Itam4oe ,u6rog.ore o6texra cocro.Eiro vs 4-60 ranl{x ouepaquft

B aaBr{cr{Mocrr{ or rrrlTeHor{Br{ocrl4 uaflyqeHl{fl o6ber(Ta. Hanegeuue paAl{oTeJre-

CHotra HoIITpoJIUpOBaJIOCb UO ua6nrc4eHl{flM MoqI{bIx paAtrOIICTOqHlIHoB' a trepe-

CqET AIITEIIHbIX TEMtrEPATVP B IJIOTIIOCTE IIOTOI(OB OCYqEOTBJIEJICfi trO AAHHbIM HA6-

ilA.;ft;rr6posoqgr#r,rcroqHzr{oB DR 21, 3C 27,4Ir Irrralrer Ionutep n Ca-

iyfi;. E;r;o'-""ip"0"" *.rogr*u ua6rro4euuft u o6pa6otru AaEI{brx ouzcaua s [3].

I4ayepenHbre ;Harreur{fl trJrorHocreft troroltoB B rralpaBile:avrr }Ia Ha6JIIo[aB-

mrrec.fl o6,uenrur u 11epesucireHuble B trepBoft xo,lonre MoMerrTbl BpeMeHI'I IIpI'IBeAeI{hI

no sr:opoft ,,ooorxd ra6r.. 2 BMecTe c cpe4rrennaApaTuqHLIItr oruu6xarll{ rISI{e-

Eara Ha6rroEcHuii
Iluornoctt,

nOrona, rr'tfin Aara Ha6rIoAeHuIi
TTrorI{ocrl,

norona, rufln

o And (FID 358), Ap
9.04 77 r.

e UMa (IID 112185), A
G, 9.04 77 r.

q,2 CVn (HD 112413),
6, 9.04 77 r.
19.L2 77 r.
22, 23.04 78 r.
Cpegrruii uoron

Cpegului noron
BnnaA or r,rcrourltna Soua
flor:ox or MWC 349
). : 8,15 urr

11,24.09 81 r.
t,'10 81 r.
6, 12.03 82 r.
Cpe;1nr'rr"r roroH
Br,naA ot lrcrouruHa (rona

lloron or X[\,VC 349

AG Peg, E
20, 26.09 B0 r.

o5o3 + 466, OCH
24.02 80 r.
24.03 82 r.

1849 +005, OCN

SS 433, OCH

Ap

87 +145
p

-7I+ 120

579+ 4l
39

540+ 4l

602 + 303
739 + 236

876+247
703 + 161

17

686+ 161

it 6t

545+l2l
572+213

376+ 155

162+72
367 t 99
705 r 158
550+ 1.41
533 + 157
412+56

296+260

2705i290
4368r47:l
3477 +310
3952 + 1 68
4866 + 361
3851 + 332
5829 + 323
42901 518
3460 + 360

3990 + 280
3260 + 860
5260 r 343
57 16+i92
5920+ 1170

p CrB (lID 137 909),

5, 9, 10.04 77 r,.
22.04 78 t:.

c9 IJer (HD 145 389),
5.04 77 r.

Lh IJo 101 , E

24.03 82 r.
Bnnag ot Rorrroncnra c 0:50"
florox o'r Lk FI, 101.

R Aql, E

25.09 79 r.
23.05 80 r.
26.09 B0 r.
21.09 Bl r.

Yy 2-2, E

25, 26.09 79 r.
MWC 349, E

16.04 75 r.
26,30.03 76 r.
4, 6, 10.04 76 r.
28, 29.09 76 r.
9, 10.04 77 r.
29.05 77 r.
12 .1"2 77 r .

18, 21 .12 77 r.
27, 23.04 78 r.
30.05, 1.06 78 r.
25, 26.09 79 r.
28.05 80 r.
20.09 80 r.
26.09 B0 r.
9, 11.04 81 r.
18.07 81 r.
21, 23.09 8l r.

Ap

I

Ap

65+ 109
38 + 197

190 + 70

118 + 60

42+86

71+ '147

564+ 197
127

735 + 131
5005 + 1 82

-r12rI02
-230+ 156

220 + 120

1000+ 140

656 + 85
692+1,10
516r 126
475!t59
300r1.47
915+202
785LL41

-4t250650+ 149
504+ t08
s33 r 290
497 + 88
447 +'169
688 + 176
726l-162
668 + 143

19.11 79 r.

19.{1 79 r.
27.05 80 t'.
26.09 B0 r.
1.10 80 r.
23.09 8t r.
Cpegucc

19.i1 79 r.

25.09 79 r.
19, 20.03 B0
28.05 80 r.
20, 26.09 80
I 11.04 81
18.07 81 r.
21 .09 Bl r'.
16.02 82 r.
26.02 BZ r.
13.03 82 r.
tr : 8,15 rrrr
7 .04 BI r.
11.09 Bt r.
1.10 8l r'.
12.03 82 r.

1910 +052, ocH

2013 -F 370, ocH

f.

r.
r.

T a 6 u u4a 2
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perrtrfi. VHaaaur,r r{aaBarrr{fl BBeBI r{ HoMepa Irtx tro HaraJrory HD uuu o6oana're-:
uug rnx B crrcreMe MAC, [pr4Meu.rreMoft Au.g paAuoucroqHrrltoB. Tnurr treHyJI.rIP-

rrocreft BBesA orMeqeHLI pflAoM C I{aBBaIrIIfluIa cle4yrcquM o6p,a3oN{: Ap - snea-

Ahr rrrtra a2 CVn, E - sneapr,r c gMr{ccr4ouHbrrrlr Jrrllulrrrtrur, OCH - Boaltrox{Irbre

sBesArrbre ocTarl(Lr cBepxHoBblx, I(aK npeArroJrorfieHo B [4].
Snea4rr rr.rrra g,2 CVn. Sneanbr aroro tuua o6.taAalor IlIarrII4rI{IJ}II'r rIoJrrMIr'

Eatrp.Elr{er{Hocr},Io Ao 34 xlc, I4sMeHflIoIqu:vracfl c treptroAaMII oKoJIo HeAeJIr [5' 6].
Pacirossue Ao qerbrpex aBeBA r4B trrrr{ Ha6JrloAasuuxc.E MeHblrre 45 r.x. flocrosu-
Eoe r4gJryrreur{e He o6uapymeuo rrr4 or o[nofi I{B ]rux (nepxnr.re upeAeJIhI nJroru(rc.-

reft uorbHos 200-500 uA";. tr4nerorquecx B Jlr'rreparype AaHHr-le.ua6nro4eqIa^fi
BBSBA Droro rr4rra, trepesugilegHblx n ra6n.2, ua noluax 6 Cm 171,2,8 cu '[B]

rn 3,3'ug [9], rax *u riur, I{ AaHHLIe n ra6n. 2 Ha souue 13,5 urr, Aalor 6II43HIre
BepxHrre [peAeJIEI flpKocTHblx TeMtrepaTyp, oTHeceEII],Ix I( BI{AIIMbIM AUCHaM

BBSBA, paBHbIe IIpI,IMepIlo 10e It. Boantoxluo, qTO B oTAerrbuble I\{oMeHrbI sBeBAa

a' CVrr o6;la4aef [oBr,Iilrel{HbrM ypoBrreM r{BJryqeHl{flr TaK r(ax uamepeuun 22-
23.04 7B r. AaJrr{ cpeguufi troror( 190 -F 70 ufln c AoBoJrbHo BbIcoKI4M orHolre-
rrr4eM cr,rrua,n/uryu Slo : 2,7.

Sneagr,r c aMrrccrrourrr,IMl{ Jrrduugulr. 3neaAbl paH}rlrx crleHTparbIIbIx-HJIaccoB
c oMrrccrrolrHblNrr{ Jrr4rll{flMrr r4Melor, r{aH rrpaBI4JIo, }Iou{Hr,re o6oro.IHr'r [10], uo-
aroMy upu na6nro[e]rr4.rrx rar(r4x o6rextor paArlollailyseuue o6rrapyx(el{o upl4-
uepub o, gO% I{B IIL.Ix t21. B ra6t.2 trpuBeAeIIbI!-eay{Ilr1rbl ua6;rIo4eur'rfi ulrrrl
atseaA c arllrccl4ol{HbrMr{ JrI{EIrfMrr B cnexrpax: Lk FIo 101' R Aql, Vy 2-2, MWC
349 u AG Peg. 3aperucrprapoBar.rur,te 6o,rr,uue trrBrIeHeHLrfi ypoBlr.rl ITBJIyTIeHI'If{

or R AqI mory, 6rmr o6ycuoBileubr rrecnoJrr,nrdMld rrpl4qlrlraMu: 1) r.rauen?HllflMl(

uHTeIIcIIBHocT:a ilUHayI MaBepHoIo uaJryqeuus BoA.flIloro trapa Ha fu: 13,5 rtllr,
urreroqefic.tr B ee o6oroqHe [11]; 2) uouagaruteM aroft JrIrEr{r( B noJlocy tlponycx,a-
HUff pa[r4or{erpa B 0AHT4 MOMeHrr,r I{ ee oTcyrcrBl{eM B ApyII{e MO}IeI'Irbr r]per[eHg;.

3) peanr,unrrll{ rrBr\,rerreHrrrrrur4 r4lrrerrc14BHocrr,r r43ryqeullfl B xolrrl'IHyyN{e, ol'Nlerretrr-

Hr,rtr{tr{, HarrprrNrep, n [B]. Pesyil],rarll fla61loAegufiYy 2-2 u AG Peg Haxo[.flrp.E
B CorJracr4r{ c gauurruu [21.

PagrouurepSepolrerpuuecKl{e Ha6IIo[eHurI o6.6eKra Lk H" tOt noHaaarg,
qro onoJro Hero ecrb o6oacru pagr4orraJryrle:a:zfl c nuaxofr lroBepxHocruofi flpl
Itocrblo [12]. Vr1osble pa3Mepbl ee oKoJIo 50" ua qacrore B,t llq, a cleHrp-IIaJIy.
qeurr.fl unocxui " flru-oruorre 6 C, - 3,3 uu [13]. flo-nn4r.nrol{y' aro o6,racrr
rroEr{BoBagrroro BoAopoAa, cB-saaHrrafl co aseaAoft. fl,rornocrr, rloroxa or rree Ha

BoJrrre 13,5 uu cocrairre, oKoJIo 140 mfln [131. flocne yqera paaMepoB o6nacrz
H II u pa3t{epoB rJraBHoro Jrellecrfia AuarpaMMbr HarlpaBJrel{uocrlr paA_rro{e-Jle^c-

*oru ,u ,orr"u 13,5 urt (ta6n. t) nxlag or u-ee B IlBI{epeHIIr,rfi uorom or Lk I-I" 101

uoryqaercfl paBHbl\[ 727 mfltt, B orou crryrlae [Jlor]Iocrb rloror(a Henocpe,Il,crBell-

uo or o6oroix, uuesgbr, rra6JrroAarcrqefica xax HoMtrantur,rfi llctoqulrr( P^rlenrpe
o6.nacrr,r H II [12], cocraBrrr corJlacHo AaTIHLIM ra6n ' 2 H& l' : L3,5 rrmr-437 rvrfln,
rrro B rrpeAenax ouru6on corrracyerc-a o AarrubrMlr na o:roft ?ne Borrlre n [2]. Peay;rr-
Tarr,r yqera BHJraAa or rrpor.Ex(eurloro Kor{iloI.IeHTa B r{3MepellHrrft uorox yHaBaHbI

cxeMarr4sgo s ra6r. 2,
Hau6onr,uree qIIcJIo uauepeuufi IIa BoIIHe 13,5 nru B IIepIIoA {975-1981 rr.

6r,uo nonyserro AJtrr lru$parpacuofi aneagr,r MWc 34^9, p_aguol{3Jtyqs11r" or IIee

6ruro aaperr4crprlpoBarro , "i BoJrr.re 8,15 rurrl (ta6u. 2).^ItccrcgoBaIII4-a o6nhcru
or(oJro i\.[WC 349il4l uonaBaJItrr,rrro Ira paccro.EHI4I4 1',6 ot IIee rIaxoAl'rrcfl llpo-
r.srxenur,rft Lrcror{ul4n c yrJroBr,IN,IIr paBNIepaNlrr 4',32 X 3',33, ur'rerorquit unocxnf,
cne1Tp Ha rracrorax Bbrrrre 5 flq (gnlnla BoJIHr,r MeIIL[Ie 6 cu). Bclelcrnrae aroro
IIJIoTHocTI{ IIST9KOB oT SBSBALI, IISMepeEI{bIe Ha oAI{IIOqHbIx aIITeHuax, 6ygyt
HecxoJrr,Ho BaBlrrtreHr,r, TaH Rar( oror l{crorrgun qacrl4qHo EoilaAaET B Al4arpaN'rNry

Ha11paBJreHHocrr,r aHTeHHr,r. BxtaA or. Hero B rrBMepeIrHI;Ie cpe[rll{e BOJIIaqrrIIE'I Iro-

,o*o, ot MWC 349 ua BoJIHax 13,5 tt B,tS rrtlr 6rru yureu, I4 pe3yJlbrarr,r arofi
onepaqr{I4 rrpI4BeAeHr,I B ra6n. 2. Pa[uocuerr-p- o6ono"."." ryYC 349, cocraolclr-
Hbrft ilo lauunlt ra6t. 2 u npr{BeAerrHbrnr B [2, 8, 9, L4-22\ Arr.fl Apyrr{x ArII4r{

noru, gao6pa1(elI ua puC, 1. Itar urguO I13 pI{C. 1, ICrOuuzn oCTaeTCfI olTI4rIeCHIt

lrelpo3paqrrurr, ,rrrruiu [o qacrorr,r 90 ruq (fu:3,3 runr), a cnexrpaJlbrrlrii rau-

AeHC ero r4sJryrreHr.r.s paBeH npr4MepHo 0,65 no BceII [IIa[a3oHe paAIIoBoJII{.

I4auepenriure rro iorrra 15,5 uu rrJrorrrocrr{ rroror(oB or MWC 31r9 narrecelrr'r

7:1
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3

4

,t, fln Puc. 1. CneHtp paArror.rany-
segilrr MWC 349

'l'evuure HpyHHtr - 
peJyrl,Tarbl

rrcmcpcunfi l ttAO, cBerJrble -tro pasJrrrqEbrM JrrrTepaTypr{brr\I
AAHHI,INI

Plr.c. 2, fl.uornocrlr rroror(oB
Ea BoJrEe 13,5 uu or MWC
349 s BaBrrcr{Mocrrr oT Bpe-
ME[III

o,

4/

B

#

4/5
,/o JU ,ZA

"f, ttU

,l,lx

7877.76
il
/17f

4t

79 dt B/2.

Ha pr,Ic. 2 s gasvcvrt\{ocrr{ or BpeMer{r.I. O6paqarcT Ha ce6fl BHr{MaHrle Br,rcoxrle
BHAIIEHI4.E trJIOTHOCTEft IIOTOIIOB OT 3BEBII,I, IISMEPEHHI,IE BECHOfi 1975 r. I{ B AE-
xa6pe 7977 r. C 1975 r. Ao cepeAutt:,;- 7977 r. notbx yMeubmarrcfi rroqrra rrrrr{efiHo
or 1000 M.flH [o -400 u.flu, a s 7977 r. Ba orpeaon BpeN{eHr{ n 0,6 ro4a oH yBe-
ilfi'qwilcfi n 2,7-10,6 paaa. Oqeuxr{ uonaar{Balor, qro na6lro4aerubre r(BMeEeHrr.E
rrorona or MWC 349 te Moryr 6rrrr peayrr,raroM cJrorfiHoro pacrpeAeJreHufi pa-
Al,IofipltocrrI B ofipecruocrrr BBeaAr'r [pr{ rrpr4MeH.rrBmeN{c.fi MeroAe na6nrogeuraft,
a AoJIEtHbr 6rrtr cnsaaHl;r c rrpoqeccalrr{ B ca}roM o6teHre. trllanecruo, qro [Jr.E r{Bo-
fepl{uqecHl4x o6o,[o.rex 3BeBA, rlJrorr'rocr], B noropr,rx o6parno upo[oprlr4oHaJrr,Ha
fiBaApaTy paccTo.fII{Lr.E Or 3Be3[br, rrpr,r orHorneEr4r{ qr{cJra aJrer(TporroB H cucry
I{OHOB, paBrrolr eAr{Htrrle, cpeAHeM aroMHoM Bece 1r 3ap.flAe r4oEoB 7,26 tt I coor-
SercrBeEHo r{ npl4 c6epr,ruecHu-cuM}Ierpr,rqrroM r{creqeHr4fi BeqecrB& BbrrroJrH,rer.
cfl paBerrcrno [23]

UtV :0,29 50,75 f-o 4'T-o,o?5dt,5. (1)

3Aecr, r4 AaJrbme o6oanasenu.E r{ e4rrurrrlbr uanepeulrfi cJreAyrorqr,re: M - cropocrb
rlorepr.r Maccbl anes4oft B eArirHrrqax 70-5 Mglro[,, V - cHopocrb ]4creseHufl Be-
qecrBa so nnemHefr qacrr.r o6onoqxrn a Hlr/c, ,S - urornocrb troroxa B flu ua
rlacrore I (llq) ,7 - arexrpouHa.s rer{reparypa 060rorrnr4 n }t, a d - paccroa-
rrr4e Ao aBeBAbr B nrrx. B 1241 6rrro uoryue[ro Dr\{trr4pr4rqecxoe coorHortreHrre Me}nAy
ourr,rqecxofi cBerr{Mocrr'ro SBeBAbr tr, r,r cropocrr,ro rrorepra ero },raccbr 11, xoropoe
Iuo?r{er 6r,rrs ganr,rcaHo B Br{Ae

Lr: l,L.1ga 1it1o,a*,

ecnw. L, rrBr,repfiercff B e[rnurrqax cBeruMocr[ (6y1sqa 26.

74

(2)

{
I

dr r 1'1
ttr

T

tltt
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Iaa(1)ra(2)cle4yeT'qToMe,It[,y[IoTHocTbIoIIoToHapa[uoI,IsJIyseHIIf0T
o6onoqxra r4 orrrl{qecxoft cseruMocrblo SBeBArI cyuecrByer cooruomenue S -

- LT,rrrroDTOMy [n.s ua6;1roAaBrflerocfl r4BMeueur4fl ITJTOTHooTIII IIOTORa na 13,5 we

or oooror*u mwc 349 s 2,L pa3a AocraroqHo yBerr,rqeHl4fl outE'recHoft cBertr-

;;;;;;fu, t,ap"^ (-o*,+)' PaaMax xone6anuft onrrasecnofi npHocru MWC
g49 B upenore.rryrorlr" roRrr 6un 6nusox x2*,5 [25], cneuonareJlbHo, I4sMeHeHIIfi

ee BtroJrHe Moryr BbrBBar1 ua6;rroganurr4ecfl r{SMeIreHI[.rI Moqrrocrl'r pa[]'lou3Jlyqe'

nlls o6onos*r. y prAa BBeBA crrenTpaJrl,Hr,rx fiJlaccoB O ra B IrSIrreHeHIlr paAuo'

troronoB na6troganuct L2, 247, Ho xoopArrlrlrpoBarrHr,re pa[r4o- r'I orlrl4qecfiI4e Ea-

6.nroAeuug rrona rre trpoBoAI4JIrrcb.
H.noropor. "rp;;;;;p;i 

o6onoqen oltorlo aneeA Lh H" 101 n MWC 349'

paccrrrarruure ,,o pe'yJriraraon na.6.nroAe,uft ua son,e 13,5 urt, [pI,BeAeHbr B

""Oo, 

e B uepuoft noo."n" ra6n. 3 AaIIbI Ha,Bauus o6tenroB' Bo rropOft-- aua.-

rleHufl nnoruocreft troTor(oB, IrpLIIruMaBIrruecfl \Itfl pacqeToB: [lg L]< .H-"- 1Of
a3flra r4BNrepeHrrafl 3Aecr, rrJrorHocTb rroTona Ha BoJIHe 13,5 -uu,. aIJIfi x{wc 349 -
CpeglreBBBerrrerrHoe ee BHaqeHI,Ie trO AaIIHbIlr ra6l. 2 u na 12, 741. Paccro'qHla'fl [o
3Be3A Aarrbr n rperr,eft HoJroHHe co ccLrJIKaMu rra pa6orr;_r' I43 KOTOp6IX OIII4 B3rlTbI.

Poq"y" a{{exrunno r43ilyqarcqefi na qacrote f uaCru o6olouHlr, r. e. paccroflHl4e

OT BBeBAr,r, r{a KOTopOM BHeIIIH-gfl q_agTb O6OnOCf[ IlIIeeT OrrTETIeCHyIO TOJItrIy

0,399, Bbrqrlcrlrc.E no Sopruyle [231

ou upuneAeH B rrerBeproft xoloure_.-Macca yHaaauuofi qacrl4 o6o.noqxu (nolou-

xa 5)'oupeger.rlJracb ,, pruerrc,sa [23.l

M : 1,32.10'56 ARt (Mo), $)

rge.4 :2,4.1"08s i[lv cr,,r-l [23] - rapaMerp B 3afioHe pactrpeAerlelrl'Itl rrror-

Eocrrr B o6oroqne n,: Alr2.3uaseur,Ie Beruqugr,r lltrlv, uxo[,ftrLee B (3) u (4)'

Eaerc.E paBeHcrBor{ (1), a gJreKTpoHIr-a'E leMtreparypa o6oloueft IlpI4HI{1\{aJracb

;;;";ft tOo ft. B uecrot xouos$e ra6n. 3 Aarrbl c*opocru ucrese,r4fi BeulectBa

BO BgerrrErrx qacTrrx o6ofioseH 7, upr,rnegegllble B CTaTLSX' CCLIJIITII Ha I(oTopLIe

yKaBaHbr p.sAoM Co sEaTreHuflMr4 cKopocrefi. cnopocrl4 trorepl{ Maccbl sBesAaM_I{

;if (r"Ouo*fl noJroufta) oupegenaflucb oceBu[nr,ru o6p:.3oM IIo n,e,r,.usuue MIV

i{ri;yr; (t;f 
" "o 

cropocrrr I{creqerrra'E Beu,ecrBa 7' B socr}{oft xonouxe npu-

BeAeHbr oqeEI(LI ollrl{qec1ux cBertrMocrefr aseSA cor'rlacHo coorlIoqelIl4rc (2)'

I/Ia ra6n. 3 creayet-'-*ro o6o'o'ftI{ oHoJIo Lk Ho i}L u yWC 349 uo cBoI4M

paSMepar( r{ Macce oyqecTBerrEo oTJrrrqaroTc.s or o6onoqex Be-aseB[, AJIfl I(OTO-

pur* tW : 10-e -+- ld'" Ms, a pasMepb-I.cocraBJr'sror oltoJlo A'y1I-"l1Yt::^':t'"7
iOl. Oq" HHa otr*rqecxoft dseruMocrr{ MWC 349 uo paAuo[aHIII]rnr (crt' ra.il. J)

Rr : 7,g7.101e 7-0,45 l-o'1 (MlV)oJ c.lr..

s, fu d, xnx 81, 1015 cM
M,

lo-s JyIo | '',.*"

(3)

LB' 106 ro

20, 5

I t',
| 10-5 MOlroE

Llr Ile 101
NIWC 349
SS 433

0,437
0,490
0,412

500 [13]
50 lt4, 261
1000 [27]

0,8 [13]
2,1. U51
3,3 [4]

2,L
trn

4,1

0,1
L,2
1,3

6,9
i,L
100

Haxo[IlTC.E B COrJrac]II[ c ee cBeTuMOOTbIO, OlpeAeneIIEOfi ro onrl[secnl{M AaEHbrM

s 1,5.106.Lo t261.
o6rexr ss 433. O6renr ss 433 B trocneAEue-IgryI uETeIIcIIBIIo sa6lroAancfi

,o ,"a" Utanaaone eJrer(rpoMar'trr,brx soilu. B [4] 6rrro Bbrc6a3arro trpegrroJlo-

,rte,ue, qTO r{MeeTg.fl eq,e UeCXonrrto pOtrCTBSE-EBIX euy O6tertrgB? flBJIsIotqI4xC's

BBesAEbrMrr o"rurnurr'ilr;;;;-iii: d.e ouu 6nuu nnuroqen, B upofpaMMy ua6-

;E;;t;aqr^rrafl c 1,g7g-".,, peaytbrarbr ua6nro[enufi.ttTu r4B Hr{x rpr,IBeAe-

urr a ta6rl. 2.
fkorsoctr,r troror(oB, uBMepeHIrbIe AJr'E SS 43^3 r trgrosfulta 2013 + 370'

"u*ru"L"", 
lu;";. B s sasucuMocrrr or BpeMeutr. Itax nrgro trB r{ero' rlJrorHocrb
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CseruEre npyxutu-I= 8,15 MM, crrJrolr-
fiDre - l, : 13,5 unr

\.

rroror{a or SS 433 cpanuureJrbHo rreAJreHHO
Bo3pacrarra s 1979-1980 rr,, uacnonsHo
nOSBOJITIIOT CyAI4TL CpaBHI,ITeJILHO peAKI{e
rra6JrroAeHr,r,fl . Tanoe rroBeAeHr{e DToto o6b-
er{Ta Ha BoJrrre 13,5 lru Ka?r{eTc.E cTparJHr,rNr,
TaH r{aH B 3TO irte tspe}LE or.r ilpo.fIBJI.EJI
6orr,uryro llcrrbnrrerrrrylo anTr{Buocrb B otrTl{-
qccr{oNr 127 -29) r.r paAHo- t30-331 [r,rana-
Borrax. I{o ouo nro}r{er 6r,rrr ygon;rerBoprr-
re Jr rrno corJr acoB irrlo' c r.rl{erorlr,rl{r4cflI[peA-
c1'aBrrerrr,rflrrr,r o npr{poAe r4 crpynrype ss 433.
B xole rpcAr,rgyrrlrrx r,rccJreAoBanr.rft 6rrno
ycraHoBrreIIo: 1) cnexrparruani,uorqHocrr,
ero r.rBJryqerrr{rr B caHTr4tIeTpOBOtr Ar4arraSo-

45

2
: ,/97{

1/

8O 6/ BZ z.
. He BOJrH B CUOfiOITEOM COCTO.flHUT,I AOBOJTbHO

Puc. 3. Sasucrrroctr ,9l3*orr^, ol p-ulqrpo traAaer B cropouy nopornr{x BoJrEpaguoucrovuuxon SS 433 (a\ lr rD^I.'o' -
2olg + 370 (6) or BpeMeEr4 !orl; 4) BcfiJleclf.vt paAuon'3ilyrleHllff y llefo

paSBr4BarOTC.fr B OlTr4secHl,I TOHItr,rX r.rCTOq-
lIIiIKax, T. e. r[orquocrr, Irx raK]r{e 6r,rcrpo

[?1]; g) no AaHHb,\{ n uu{panpa""".IT;'l'"Tiill'rr'nYl3i?,-"",:i1T^##ff^:i1";
127,291, a.n [31] no peByJIbraraM paAI4or.rccJreAoBaHr.rir 6nno rrpeAnoJro?fieHo Harrrr-
uue ySS 433 norqnofi o6o.nosx[ reu;nosoft rrJraBNrr{, o6paaonarruofi rac1eqenr,reru
BerrlecrBa r43 cr4crer{br (4na uaccurnux o6r,exra } axHper{r.rpyroqufi glrcx) co cHo-
pocrr,ro [orepr,r. Nraccbr cr,rcrerroft or(oJro 10-a MqltoA r.r co cnopocrbro ABr.r]r(eHr.rfl
rrJraBMr,r oRoJro {000 xrr/c. B ncpuog o6cym4arorqr.rxc.a aAecr ua6nrogeHrafi ru uorr"
13,5 ynr rro AaHI.IIJTI B [35] rta no.nue 7,9 cy rrB1rerrerrr4fl r4rrreHcr,rB]rocrr,r r,r3rytreHrdrr
SS 433 He rpeBblmar.u 10%, B ro Bper{fl xax r 6.rrlranoe Bpenr.rr rra AeqrrNrerlloBbrx
qoJrHax rrcroqHr{n 6r,r.n oseHr aKTuBeH [30]. Bce cxaaauuoe Bbrrrre Aaer ocrroBaHr{fl
trpeAtroJroEtr4Tb, qro Mr4JrJrr4r{erpoBoe r,rsJryqeHr.re or ss 433 sapo}r{Aaercs s o6o-
JrorrHe, aHaJlorl'lqHoii o6onoqrar{ oKoJro aBeBA pauHr{x cilenTpaJrbHllx r{JlaccoB,
tr aItTI{BIIOCTb 0IO CJIa6o trpoflBJIfleTC.E B 0Tor\I Ar4arraSor.re.

Y_rnosbre pa3Nlepbl SS 433 rro [aHHr{M paAr4or,rrrrep{eponrerpnuec6prx Ha6rro-
[e1r,rft_"o carrrr{r\rerpoBbrx BorrHax aaxilroseHr,r n npegerai or 0",005 [31] uo 0",2
tool. rorAa .frpr(ocrHafl.reN_{rrep^arypa r4crosHuna Ha BoJrHe 13,5 lru fipu [Jror_
r{ocrrr roroxa 412 vffu (ra6n. 2) gorx{Ha 6l;lru 4.104 < r < 6'.10? H,'uro rax-
Hte IIe I4cftilIoqaer reunonoft NIexaIrIlBM r4BJryqeHr4.fl or o6reH,ra. B ra6.n. 3 npune-
[errbr rlapaMerpr,r, Boarr{oE{Ho_, cy_rqecrnyroqefi o6o.[o.rHu oKoJro SS 433, paicrr-
farrHLre raK ?ne, KaH rr gna Lk I1" 107 ra MWC 349. BrexrporrHafl ,renrueparypa
q neft rptrHrlMaJracr, panuoli 4-70aK. r4a ra6n.3 nrzgno, u-ro puron"pu, ,^ o.ru"-cu
o6onoqxlr 6Jrraanra H coorBercrByroqr4M rrapal{erpar{ o6o[oqxu oHoro mwc B4g.
C lpyroft cropoHbr, Bce BlraqeHldfl ee fiapa*rerpoB c roqHocr*ro Ao rrop.rrA6a BeJrr,-
arI'IHbI collJracylorcfl c oIIeHHar{Id, IIoilyqeHHr,l\{r4 rro onrrdsecguM r.r ran$paxpacur,tu
AaHI{6IM [27, 29,3111. tr{nrerorql{ec.s orJlr4qra.rr Mo}r{Ho o6rscnrzrr, rrexoropr,rll BKJra-
AOI\{ IIeTetrJIOBLIX HOMfIOHeHTOB rrCTOaIHuHa B Ilattep.Eel{rrfi. uOrOrt IIa BoJIHe 13,5 uu,
ueo[peAeJIeI{rIocTLIo B CHopocTI{ I{cTeseHI4.E Be[IecTBa I4B cl{cTeN,rr,r r{ qacTbrMr{
BoBMyIqeHI'IfllrI'I B o6o;rouxe, npol{BBoAr4Nrr,rlru nr,t6pocaMr4 rrJraaMbr r.{B rIeHTpaJrb-
uoft cncrenrrr BBeBA.

V racrosurna 2013 + 370 B treprroA r'ra6;rro4enuft uporacxograJrrt BHaqr4reJrb-
Hbre r{3i\{eHerlr4rr Morqrrocrr,r r,rSJryqeHr.rfl Ha BOJTHaX 13,5 ra 8,15 uu (prac.3). Ha_
rlpr4Mep, B treprroA c mrortr^n_o cenra6pr 1981 r., T. e. aa 2 uecaqa, trJrorrrocrr,
rlorofta or }rero Ha BoJrrre 13,5 uu BoBpoc.jra s 1,51 -F 0,16 paaa. flpn gror\,r cIIeHrp
ero craJl 6o.nee rrJrocxr{M n guanasoHe 13,5-8,15;r, u ro BpeM.fl r(an B arrpeJre
SToro Ete ro[a rroroK or r]ero ]ra BoJrr{e 8,15 lru 6r,r,rr cyrlectBeuHo [re]rbme rroro-
Ka I.Ia BoJrrre 13,5 uu. llpz yr.uonrrx paaMepax ero, puuriur* 0',0005 [4], u cpe4r.refi
IrrrorHocrr{ rroroKa }ra. B-oJrr1g-{3,5 uru onoJro 4 fli apxocrHa.E reMrreparypa r4c
ToqHI{Ka cocraBJlfler 1,5'1010 It, uto ucnllosaer ropnroanoft MexaHr,rBM r43lyrre-
Haq. Ec,'rr,T paccroflrrr4e [o o6r,exra 6orrme 12 xnx i4l, ro Morqrocrb 

"rrpug"otr{sryqeEllfl na 13,5 rlllt 6o.nr,ure qeM Ha ABa [opflAna trpeBrrruae.r n{orr{Hocrb r{BJry-qeHr4ff or sS 433 r+a eroft )r{e Borrue. Taxulr oopuro*i rr rro flpxoor;;t ;r;;pl-
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Type, u no Motl-(LtocTr{ r,r3[yqeHl{n cror t4cTosrrr4n cyqecTBeHHo oTilI4saeTcf oT

SS 1133. Ornrerralr ranxte, qro orr HaxoArarcfl Ha BHaqI{reJrLHoM yuroBoM paccrofl-
rrr4r{ or 6"urnmafiruero qu{{yauoro OCII l4l, as [36] no AaHHLIM ourra'recxux Ha6-

"rrroAenufi flocraBJlerra rroA col{Eer{r4e raJral(T]rqecxaf llpr{poAa Hexoropblx r4croq-
Hr{noB r4B cnr{cxa [4]. Boal{ox(rro, qro u r4crocHun 2013 + 370 ssnsercs Blrera-
JIaHTr.{qecHrrM, HatrprlMep o6t,exrom rr,rna BL Lac.

Br,mo4r,I. flprare4er-rur,rfi ana;nua peayJlbraror rla6nro4euuft ga noluax 13,5
u 8,15 um 10 BBeBA r{ n.stra o6reHroB, BoBMoE(Ho, BBeaAHofi upupo4rr c trpuBJreqe-
Hr{eN{ [orroJrHr{TeJrbHL,rx r,ra6nro4arenE,Hbrx Aa}rHblx Ha [pyr[x AJII4Hax BoJrH rIoBBo-
JI fl eT CAe JI aTb OJr eAylotr{r4e O CrrOBHbre BbIB OAEJ.

. t. Snea4rr ruua c[2 CVn ne o6.na4aro:r ilocro.aurro [oBbrmeHHr,IM tro orHollre-
Hrrlo H HOpMaJILHbIM SBeSAaM ypOBHeM paALIOLrsIytIeIIIr.fI B Ar4anaSolle or 6 cu
go 3,3 ruu.

2. Tlalreuesrrfl ruorqHocrrr paAr{or{Bflyqeur4-fl Ha BoJrHe 13,5 mu or o6oflosxtr
uurlpanpacnoii aneagrr c DMr.rccr.roHrrr,rlrr{ Jrr4Hr{suu MWC 349 uoryr 6r,rtr srrasa-
Irbr I{BN{eIreHr{.gMIr orlTr4qecnoft cBerlaMocrLI BBeBAbr.

3. Peayrsrarsr na6rro4euraft o6texta SS 433 HD.' I : 13,5 ruru rre trporrrBo-
peqar BoBMolnrroMy cyqecrBoBaHr4ro y Hero rpor-frlr{eHHoft TeuroBoft o6olouna,
o6paaonauuoft lrcrecenlreM BeqecrBa r{B cl4crertr,t. Macca o6o,noqxr,r (-L}-s M@l
E pagMepbr (-19t0 cu) 6uuaHu K coorBercrByroqrrM uapaMerparf o6ono.rxzono-
ro MWC 349.

4. Brrcrpr,re r{BMerreHrr.E MoqHocrr4 paAr4or{BJryqeHr{fl r[croqHlrr(a 2013 +370
(4, < 60 cyr) r4 Br,rconafl .rrpnocruafl reMrreparypa ero Ha MrrJrJrrrMerpoBr,rx BoJI-
rrax (-1010 It) crugererrbcrByror o ero Boar\{oxtsofi [prrHaAJrex(Hocrrr K Bgera-
JraHrr,rqecnrnr o6:rexralr rlrna BL Lac.
15 anpe.nr 1982 r.
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HA BOJIHAX 8,2 yt" 13,5 MM
B. A. ESauon, tr{.I. }Ionceen, H. C. Ilecrepon

flpr'rne4enrr peByJrr,Tarhr ra6.rrrogerrrrii g5 srcraflaHrrrqecfir.rx paAr.roffcros*r.rr{oB rra DoJr-nax 8,2 r'r 13,5 ror, fioryqeHHr,re ta 22-tt paA]roreJrecHone IiAo AI{ cccp n 1g7g-1gg2 rr.Hpatxo o6cyrxgarorca Ha6.rro4aer*re uupriurlu, u,ryqe'rr.q rrcroq'u*oa lra rrr,rJrJrrrr{erpoBhrx
BOJIIIAX.

?HE OBSERVATIONS oF EXTRAGALACTIC RADIO souRCES AT 8.2 a,cl{3.5 mm wavelengths, by V. A. Efanou, L G. Moiseeu, If. ,S. Nesterou._ The resuldS ofobservations of g5 extragalactic ,udio ,our.., at g.2 and rB.5 mm lvaverengtrrs obtainedwith help of 22-meter radio telescope of crimean Astrophysical observatory in LgTg -1982 arc given' The observed emissioo variations of sources at millimeter waves are discus-sed briefly.

Pery,rapurre ua6.irro4enr'ra BI.reralaHTr{qecHux paAr4 or,rcroq'r{KoB c r{eJrbror{ccJre[oBaHl4tr lrx cneHTpOB I'r IIeperreErrocr].r r,rSryqe]rr{.fr rra rrr{JrJrr4}rerpoBr,rxBorrHax 6nrn ,naqa:ru n 1g7B 
". u rtAo eH cccf"r'o*orru- eiz:i iiii;;;;cKorra. Peayrrraftr ua6nrogerrrnri,^ rr^ortouHHrrre rra BoflHe {3,5 16r, B oc*oBHor\rony6nzxonaE.r B treprroa t97\_t'9t8;i. ;-ii;)i.-3^#""pAcraBrreHbr AalrHbrezauepeuuft ea 7979--LgB2 rr., ur"tr*rlrrHr,re Ha BoJrrrax-r3,5 n 8,2 uu. rtaH.r4 B rlpeAbrAytl{r{ft treprroA, na6.rrro4a.nucb B ocHoBrro* Horr[axTHbre paAr{or.rcroqHr4-KLI C IJIOCKI{Mr2I cIreHTpatILI.

flpn r'rarrepeHr{-Ex? otrtrcarrEbrx BAecr,, r,rcrroJrbaoBaJrr4cr, HaH paAr.rorrerpr,r c r{a-
llPauu nafnxo4efc qyBorBr4reJrr,Hocrbro or(orro 0,0b H na o6er.rx BorrHax, rar{ u[rIIl]orioloJroc]rLre ripticrrirrrHrr c rr\rr;crnrirc,_rr)nocl.bto 0.20 I{ "pr.;-;;;;;;;r";i78



BpelreHu BbIxoAa t c. Vrnosoe paapeueHr4e palr.roreJrecxorra cocrauano 1',65
ua 8,2 w 2',55 ua 13,5 uu. TlannepeHr{s aHreurrr,rx reMneparyp or rrcroqHr4noB upo-
Bo4r{Jrrdcb AByM.s rferoAarvrr4: cnar.rrrpoBarrrreM r{ MeroAor{ (on - on>. Ha o6eux
BOJIHaX rrpI4MeHffJIaob MOAyJIfrIr,r.fl ArrarpaMMbr HarrpaBJreHr{ocrrr c rroMorqbro AByx
,o6nyuaterefi, pasneceullllx B aor{MyraJrbHoft u.rrocnocrra. Curnan perr{crpr,rpo-
BaJIcfl B aHaJloroBou ra qu{poBol\{ Br4[ax u o6pa6arrrBarrc.s B peaJrbHoM BpeMer{u
c noltoulr,o 3BM.

tr4auepeulrt rrpoBoAr4Jrr{cr glrS$epeur{r{aJrbHrrrM MeroAor,r, [il.a qero uepes t-
2 u r.ra6.urcgaJIIrcb xarra6pououHr,re rrcrorrHr{r(rl! rrprlHtrTble IrJIorHocrr{ trorol(oB
tr .spHocrHr,re rer\,rleparypbr AJr.rr r(oropbrx rrpr4BeAeHr,r s ra6r. t. VxagaHHHe

Irurra
BOJIH6I, MM

fIprrHflTbre BerflqUHLI ArE ucTotrHr.rltoB

DR 21, EH Carypu, ?, It

s ra6il. 1 neruquur,r corJracyrorcfl NrelnAy co6ofi c roqHocrbro ao l%, a r{x a6co-
JrrorHr,re omra6xu He trpeBbrrtraror 3%. Eonee nogpo6no l{eroAr{Ha Ea6rroAefluft
lr o6pa6orHr4 Aarrubrx ouucaua r [1].

tr'Iaruepenurre IrJIorlrocrrr rroroxoB or 95 pa4uor.rcroqHufioB B paBrr4qubre rro-
r{eHrbr BpeMeEIl rrpr4BeAerrbr r ra6.n. 2. CogepmaHrre ee HoJrorrox cJreAyron{ee:
1 - norr.rep [croqrTrrxa ,ro [opflAny, 2 - oloataqeHrre o6rexra B cr4oreMe MAC,
3 - naesaul4e ero no uara6onee ynor:pe6rareJrr,Hr,rM KaraJroraM, 4 - uouenr ua6-
JrIoAeHr{.E, 5 u 6 - I4SMepeHI'IbIe frJlorHocrr4 rroronoB r{ r4x cpeAr{eHBa[parr4qHbre
ouru6xu AJrfl BoJrHbI 13,5 rr.rrrt, Fto.nonHu 7-9 cogeplr(ar re ifie AaHHEre r{ B ToM }r(e
tropflAKe, sro r4 ItoroHxu 4-6, Ho [Jrfl BoJrHr,r 8,2 nnr. rllrorrlocrra uoronoB s ra6-
nnqe .frBJr.smrc.fr ycpeAHeuHbrMrr BeJrr,rsuHalrr.r 3a orpeson BpeMeHu onoJro 0,01 ro-
sa (-4 cyr).

f(aH noxasbrBaer BHuMareJrr,Hoe paccr[orpeur{e Aa}rHr,rx ra6rr4qr,r coBMecrr{o
c pe3yJrbraraMl4 u3Nlepenuft aa 6oree paunr.rft uepraog, 6onr,nrr.rscrno ua6nrogan-
mI4xo.fl paAUOI4CTOqHI,II(OB C AOCTaTOqHbINI I{OJII4TIeCTBOM IuISMepeuuft O6uapyrr(r4Ba-
ror rrepeMeHHocrb rd3lyrreEr4.E, cyrlecrBeHHo rrpeBocxoA.rrqyrc omu6Hu r43Mepe-
uuft. 3ro:r $anr o6t,acurrercfi TeM, qro N{br Ha6Jrro4aJrr{ B ocHoBEoM pagraor{crorr-
EI{nI,I c rrJIocKI[MIr pa4r4octrexTpaMr,r, noropr,re s 90-100% cilyqaeB oHaBr,rBalorc.E
trepeMerrHr,Il\{Ir B paAl4oAlllatrasol{e [3]. llnotnecrr{ rroroKon or 32 pafltroucrosEu-
r(oB c rrepeNrerrr{brM paAr{orrSJryqeHr4eM rra Borrrre 13,5 uu B trepr4oA c 1973 no
1982 t, rro AarrHrrr[ ra6nuqrr r4 [pr.rBeAe]rrrbrr{ B [1, 2l naneceur,r rra pr,rcyHne B Ba-
BI4CT,IMOCTI,I OT BpeMeIlII.

flprn paccuorpeullu pI{cyHHa Mo}r{Ho Br,rAeJrraTb cJregyroque rr{trbr paArror{c-
t'ocHI,{HoB tro xapaxTepy ux trepeN{euHoctu: 1) 6r,rcrpouepeMeHrrbre r{crorrur.rxr{ o
xapaHrepHbrM BpeMeHeM rr3Merrerrrrfl unornocreft troroKoB (ot uunuuyMa K MaK-
cI,JyyMy urr,r yao6opor) 0,1-t roA; K Hr4rr[ orHoc.flrc.E B ocrroBrroM JraqeprrrAbr:
0235+16, 0735+17, OJ 287, NRAO 530, 1749+09 u BL Lac;2) o6:oen:ru
c N{e[Jrerrfi],rMrrr.r3N{eHerrr{flMr4 troroHoB Ba BpeN{.fi 2-10 ner: 0106+01, 3C 111,
L335-12,3C 345, 2134+00 rr Ap.; 3) o6oenru, o6nagarorqr{e HaH 6ucrprruu,
raH r4 r\reAJrerrrrbrlrr{ r43Merlerrr{qrrrr: 3C 84, NRAO 150, 3C 120, 4C 39.25, 3C
273,3C 279,3C 454.3. Ho B nocne4ueft rpyuue onaaaJrr{cb ucroqHnxu uau6o-
JIee Mon{HLre raa ua6uroAaBml4xc.fi rraMu. He zcKnro.reHo, qro trpu troBbrrtreHr{u
ToqHocrfi r,raueperrr,rft 6r,rc:rpr,re xone6anr,rg rrorortoB c IIe6orbltrfir(r4 aMlJrr4TyAaMI4
Moryr 6urr' o6napylr(eHbr r4 y I{croqHuKoB Bo nropoft rpytrtre. C gpyroft croporrbr,
y 6ucrpouepeMerrHr,rx r4crosHr4roB uepnofi rpytrtrbr 6rrsaror neptroAbr, Kor[a ux
MOqHOCTT, r{sMeH.rrerc.fr cna6o r4 MeAJrer{Ho. Haupllrr.rep, y BL Lac raHofi ueprroA
6lrn s 1977-1980 rr. (cru. pucyuor{ r{ [aHubre n t4])-Bce ero ynagbrBaer rra yc-
JloBlrocrr raxoro AeJreur{fi rrcroqrrr{KoB tro xapar(Tepy Hore6auufi. Pacupegeue-
HI{e trCTOSHI4I{OB B saBr,rCr4MOCTr,I OT AOJIr{geCTBa BCtrJTeCKOB y Hl,rX Ba OtrpeAeJreE-
urrfr raur:epnaJI BpeMeHI4 Tan)fie rre noxaBbrBaer paBAeJIe:uurrLrx Ha orgeJrblrr,re rpy[-
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r957+40

2005+40

202t l-6t

2t+05

tz9+04
L}l-02

34+00

2145+06

55-15

75

76

77

B3

84

87

88

84

ov +591
3C 405

ow 637

3C 418

ox 036

4C-02.81

ox-1-057

ox-i076

ox-192

BL Lac

T' a 6.n rr q a 2 (rpo4o.uxicrlrre)

1980,74
1979,74
1980,72
1980,03
1980 ,06
1981 ,28
Lg8l,54
1 981 ,73
1982,15
1980,07
1980 ,41
7980,7tt
lg9r,73
1979 ,7 4
1980,03
L980,22
7980,/11
t9B0 ,7 4
1981 ,28
1981 ,54
t9B1 ,73
1979,73
1980,41
1980,74
,1981 ,54
1lr81 ,73
1979,73
1 980,75
i981 ,73
1979,74
1980 ,75
1981,73

L,28
62,50
62,84
2,39
2,96
4,t4
4,L5
4,70
2,98
1,72
1,98
1, r76
1,'39

' 4,42
3,55
4,99
3, t5
2,76
3ra
3,01
a,50
0,58
l,q2
0,57
0,40
0,13
3;40
2,70
l 

'48' 3,42
2\84
3,95
0,77
2,06
3,26
2,99
2,t9
4,89

.5,30
4,78
3,53

0,21
4,.10
2,09
0,41
0,40
0,20
0,15
0, 55
0,51
0,1,4
0,77
0,15
0,24
0,48
0,23
1,24
0,22
0,,1.4
0,21
0 ,38
0,16
0,17
0, 15
0,18
0,03
0, 20

0,37
0,31
0,16
0,46
0,42
0,38
0,61
0,35
0 ,26
0,31
0, 29

0,27
0,23
0,56
0,34
0,39
0,35
0,23
0,77
0, 82
0,38
0, t6
0 ,32
0 ,26
0,40
0,40
0 ,28
0,22
0,68
0,66
0 ,69
0,23
0 ,20
0,25

1981,26

1981 ,75

1981 ,75

1981,75

t9B1 ,70

LqB] ,7 4
1982, lB

1982,13
I 980,74
1980 ,76
1981 ,73
1 982, 13

1979 ,7 4
1980,71-r
1981,28
1981 ,54
t98t ,73
L982,1.2
1982,26
1980 ,75
19Bt ,28
1981,54
1981,73
1982,t2
1981,73
19Bt,74
11979,74
1 980 ,03
1980 ,07
1980,22
1980,72
1980,76
1981 ,28
1981,54
1981 ,73

5;38
4,33
4,75
5,43
5 ,38
5 ,36
6,46
4,36
2,Lg
2,52
2,52
6,39
5,27
4,60

71,6L
10,37
6,63
4,47
5 ,60

,1981 ,22
{98'1 ,70

lgSl ,7 4

I:8,2 MM

29,60

2,46

3,03

3 ,28

2,63

6 ,06

5,77
3, t8

5,30
3,39

3 ,90

0, 8t

0,38

0 ,53

0,34

0,72

1,26

0,62
0,24

0 ,63
0,4t

0,42

+51
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+171
2216-03

"92 2230+tr

+15

95 22s4+07

fu : 13,5 ntm

IIoror,
fIE

0rIoxa
Ha6Jlro-
reHI4f.l

1982, t8

Lg81 ,74

1987,72

lgBL,7 4

l99l ,24
1981 ,70

1981 ,73
1981 ,75

1982,78

I:8,2 uru

o,L I

2,1,4

Crarrgap'r-
Hafr oII]
Ha :L O

0,28
0,31
0 ,46
0,26
0,36
0,45
0,42
0,24
0, 80

0,38
0,42
0,47
0,53
0,31
0 ,20
0,46
0,17
t ,50
0,29
0,54
0,80
0,27
0 ,73
0,35
0, 5t
0,43
1,17
0 ,31

Crarrgapr-
IIAE OIIIU,6-
Ha +o

0, Jb

0,32

3IIoxa
na6.tro-
gerr r'rii

:89

90
oY 101

3c 44ti

CTA 102

3C /t54.3

lg82,l2
1982,15
t9B2,18
1960,75
1980,75
{981,28
1981,54
1981,73
l9B2,L\
1980,75
1981,28
1 981,54
198'l ,72
1982,12
IgBt,72
lg82,L2
1980,75
1979,70
1 980 ,03
1980,72
{980,7s
1981,28
1r)81 ,54
t9B1 ,73
1982,12
1982, t5
1982,19
1981 ,73

5,50
4,21.
3,99
1 ,53
3,40
4,09
2 ao

3,47
5 ,93
4,43
6,02
4,52
7 ,l'l
4,gs
3,42
2,99
1.,26
6 ,20
6,45

10,69
77,72
12,50
L7 ,r4
17,98
15,16
14,13
17 ,45
0,67

7,20

1',62

0,4L

0 ,51

93
.s4

9,59
r5 ,65

15 ,08
t3,97

10,36

0 ,89
L,02

0,75
1 ,09

0,60

'rrbr [5]. Nloxruo rpeAnoJrox{r{rb, qro AeftcrByer oAuH o6quft r,rexanr.rart reHepa-
uI'II{ BCTTJIeCKoB y BCeX pa[I4OUCrOqIrI{r(oB HaH AJrfr t{eAJre}rHbrx, TaK r4 4na 6ucrprrx
I(OTE6aHI,Ift.

Hara6oree [oflyJlflpIrhIr{Ir rrl]u o6r,.scnerrlru Bapr.rar{r4ft paAr4ousryqelrrrfl BHe-
IAJIAKTZqECHI4X O66EH'TOB B HACTO,ETqEE BPE}I,rI 

'IBII.EIOTC,fl 
ABA TI4IIA MOAE;1Efi: T)Blr6pocbr 06raHoB peJr-TITI4BI'rcrcItI{x qacrr{r.I c B1\[opo]fieHr{hnr MarHr4THbrNr rroJrer{,aAua6arrrnecKoe pacrul4peurre r(oropbrx rlpr4 coxpar.reHr{r.r r,rarrrr4Trroro rroroHa

06ycilonilI,rBaer BBoJrroqr4ro paAr,ror.raryrreHr4;; 2) ,oruxexrjr-perrrrrr{Br{crc6ux sac-
Tr,rrl B o6nacrr4 c +r4l{crrpoBaHrIbrlf N{&rr{r4THbrrr rroJreM.

o6cymgenlre DTIdx N{oAeJIefi) cnoco6ubrx B rrpr,rHr{r4rre o6t ncuurr. n npor4cxo}n-
.qeHr{e BIIeIrIHrrx KolIloIIerIToB ABofiI.Il,Ix paAI4or{croarrrr{rtoB, Aarro, }ra11prdMep,
B [6--8]' B [B] 6rrno, BqacrHocrl'r, noxa3a]io, qro Har46olee rroJrHo ua6Jrro[ael,rbre
oco6eHHocTr4 BapI'IaIIItfi pa4rnor.ra.rryqerrrl.rr Brreraranrr4rrecxux o66efiroB o6r,s.c-rullorcfl B r{oAeJlflx c npeo6raAal{I,reM o}Ieprr4l4 MarulrrHoro rroJr.rr IraA er.reprr4eft
r'rBJIyalalorql4x qacrl'Iq ts 06racrr4 BcuIecI{oB. (Daaosbre I{ ar\{rrJrr4Ty[r{b]e coorr.ro-
rrreHrr.E lle?fiAy I43l{eHer'Ir{-[1\{I,r TIOTOnOB }Ia carrrl4MerpoBbrx BoJrHax }IerrJroxo cot-
JIaCyIOTC.fI C npe[cr{asblBaer{IiMr{ B MOAeJrr4 c pacmrrpfroqeficfl nrarrrr4rrroii Tpy6-xofi, .sBr.flrotqefic.E HaK 6br Ha-HaJror{ [Jrfl ABr,r]Kyaqr*c" o6fianoB r4Jrr,r troTonoBpeJrflrr4Br4crcnr4x qacrr4rl [9, 10].

flour'rrxra o6rfo:F,e:omst orlIeseHIIDIx BAecrr oc06eur.rocreii Bapr,rar{Hft pa[r.ror{B-
JryqeHr,rfl q1 r: 13,5 ur,r 3a xapaxrepuoe Bper{fi r\{er.rrrrre 1 roila c ar\{rrJrr.rryAar,rtrrroprAHa 10 fln Bcrperrarorc.rr c rpyAlrocrsrrr.r n r{oAeJrrr 1. Hanpr,nrep, ecJrr.r oqe_Hr{rb BepxHI{e IIpeAeJIbI pasr{epoB rrepeMe}rHBrx notrrrroHe}rroB r4croqrrr4noB rro xa-paHTeprroMy BpeMeHI4 uanrerrenufi fipr4 cltopocrrr pacilpocrpaueufirr Botsr\ryruerrrrfico cKopocrr'Io cBera' ro [Jrfl 6orr,ruraucrsa_o6r,entb" ,ai apxoc'r.H6re rer{fleparypbr
rrpeBbrltralor sHaselIl4e 1012 It. flourrtxu o6uapylrtr4ru purr-rrerro"c6oe r4BJryqe]rr,re,noropoe AoJrlnHo rlo.flBJrflrbcrl nprr aror{ B pe3yJrbrare o6parHoro r{oM[l,oEoBcKo-
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tr{aMesen[s Bo BperreHr{ rrJrorHocre]"r noror{oB EeKoropr,rx BEeralaRTLrqecHIIx paAl4ol{cToqEuxoB,j
Ea BoJrHe 13,5 rtrr
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,/t

,/u

t
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7
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6

Z

rO pacceflIll4rl, IaJIrI oTpIII{aTeJIburrfi peay.rrlrat [11]. Oguaxo Taxrre Bblcoxue'

flpItOCTIIIJe rer,InepaTypbl l\IoryT AoCrI4IaTbC.fI npLI SHaqIITeJILHbIx HaflpfI]Ite]IEo-
cr.flx r\{au{I{tnrrx uoreft rrop.rI[Ha 1 fc [12].

,(eficrnn:re;rr,rro, rra ycJIoBI{fl, troryqellHoro s [13]: II ) 0,1X="1' v'l', rge.

I/ -'uanpxmerrHocrb 
trarHrrrlroro rroJr.E B lc, l, - AJrurIa BoJlrlbr, ua noro-poft

troTor( oT IlCTOqIIIlfia IIaKcI{lIaJIeH, a r - pa[uyc IIcToqHI4I(a B IIK,- Alrfl ]":
: 1,35 clr r.r r =0,3 cB. toAa :0,7 rH troltyqaerrr If ) 0,05 lc. flpn o6oyrtge-
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HI,II{ IIepeMeHHOCTr{ BHeIaJrar{Tr{qeCKr,rX paAuoI1ICTOqrJrrnoB r{a Nrr{JrJrr{MeTpoRr,rx
BoJlrrax 6r,rno uoxagaHo, qro r4croqHr4rtu BCrrJIecftoB B DToM Al{ala3or{e qacTlrsHo
otrTl4qecKrr rorlHlre [1, B, 13]. Snaqraterrnrrft nnna4 n r.ra6rrogaeMr,re r{BMeHe}rrrfi
rroroxoB Ha arr{x BoJIr-Iax 6yuyr AaBarb KaK rro.fiBJreHr{e HoBbrx rracrr4r{ B r4BJr}'-
qalolqux o6teuax, Tafi r{ trorepr{ r4Mr4 orreprrrtr Ha r43ryr{euue, Ecnra [peAnoJro.
.}fiUTb, qTO yMeIIbIrreIII4e ITOTOI{OB Ha MI{JIJIT4N[eTpOBhrX BOJIHaX IIpOI{CXOAI4T B OC-
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nhr rranp.sx(euuocreft uaruuinrrx uoreft B rrcroqur{Kax. flpr,r rlaBecrfloM BpeMeEE
,ntrBErr arrefirpolra f (roarr) (r. e. npeueulr? Ba xoropoe ero aueprEfl yMelrbruaercfi.
ugnoe), uaryqarcqero e{{entllBlro Ha .racrote I (IIrI) , Hanpfl}fieHHocrb troJIE
4aercfi Bbrpax(e]rueu l14l H : 0,67t'v'7-'l" (Ic). Orcroga upu t -- 0,7 ro[a,-
f : 22,2IIq (f, : 13,5 uu) uoryuae*r H 1 I lc grx o6tacteft 6ucrpr,Ix BctrJlec-
KoB rr H < 0,1 fc Ats o6lacreft c Me[Jrerrr{brMrr rraMerreHfisv.u tllltyueu:aa (t :
=25 ner). Enraanr.re BuarreHuff Hatrp.fl)Herruocrefi uarsurubrx uoueft trory_qerbr uG'
trapaMerpaM rapuaqufi r,IBryqeuufl ua 6ouee AJrtrrrHhrx BoJrlrax, ro uurep{epoMer-
puqecxuM na6nro4,eura.flM r\{arurlTubre rroJrfl oqeurrBarorcs n t0-a fc xar AJr.E lrepe-
MeIIIIBIX, TaI( lI AJIff CraqLIoHapHbIx ryortlnOuenton [61.
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1Ononuanr.re)

Tarum o6paBoM, Ea6rroAaeMoe Ha 13,5 lmr paBuo'o6paar{e rraMerreEuft paglro-
ESryqeHr4.E BHeraJraHTrrqecKux paAuor,rcroqHrrr(oB Mo)fieT 6rrrr o6ggcHerro TeM,
qTo Ba rrSMerreErffl troToKoB c paBEbIMr4 xapaKTeprrbrME BpeMeEaMlt oTBeTcTBeHHbI
paarzqHbre ooJracTr4 c oTiluqalotrIl,.]:ltrvtcfl, rratrpfiE(errEooTEMr{ MaIHr[THBrx rroJletr.

Aaroprr 6naro4apnrr I[. !* Crpeuno u I]. C. Hznuruuy aa troMoqb trptr
rrpoBeAoHutr ua6nrogenraft.
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IIEPITOImTIECHUE I{3NIE [IEHI4fl
oEITIBTO MArHrrTErOrO trOJIfl COJIHIIA

B. A. Itoron, JI. C. Jlerurtmr,rfi

fiouurupyroqze treprroAbr Bparqeu[E MarurrrEoro no.nx Coruqa r,rBWeELr E& ocuoBe.
aEaJItrBa Eal46oree troJrEbrx pEAoB rraMepeurzli o6qero MarErrruoro uonr Cornqa ral( BBegALr

(CMII, 1968-1981 rr.) E otrpeAeJreEzfi no;rrpuocrr,r Me,fitrrrauerEoro MarrrrrEoro rroJlfi
(MMfI, 1.926-1981, rr.). B ctrenrpax Mom,Eocrrr err.rx AasEBrx p AtraraaoEe nepr,rogon 26 -
30 cyr trplrcyroTBylor rlecrtoJlbl(o'Arrcr(perghrx ;na$:s'fr, orBesaron[rx olpeAeJreEEEM cIrEoAI4-
qecxuM treptroAaM BpaqeErrr, o4uEar(oBbrM grx CMII u MMII, qro'troArBepx(Aaer peayJlbrarbr

[5], ronyuerrue pauee xta ocEoBe 6onee noporrux peaJruaary{ft. Hau6onee BEaqrrMErMr,r r,r.

ycroftrrEBbrM[ .sBJrffrorc.E rreptroAbr: -26,95; 27,20; 27,38 u 28,21 cyr.
,(ucnperuocrb treptroAoq BpaqestrE trpeAtroJraraer Eartrqtre Ea Corrqe bupegereunr,rx

mtrporEErx aoEr'n noropLrx MarEtrTEoe troJre trpo.EBnEer roEAeEqtrro Bpaqarbc.E c otrpeAeJreE-'
Eoftr.trpeAuosrEreJrbtoft AJrff AaEEoft BoErI c(opocrbro ilpfi coxpaEeEtrtr {aaonofi RorepeET--
Eocrrr Ea upor.Err{eEutr 6onsmoro r{ETepBana BpeMeEr (go 56 aer}. AnaJrorolt ranoft aapTrrEbr
Molr{er cJry*(rrrB [ruporfiafl crparuQunaqrr* arMoc{epn trOuurepa, coxpaEflIoqarcff Ea rrpo--
TEE{eguII MEOrrnx coreE o6oporoB trJraEorBr Bor(pyr csoeft ocu U8]..

B cnerrpe Moquocrrr (auaxa) MM[I, uocrpoeuEoM B urrepBaJre treptroAoB or 25 cyr 4o,
28 ner, BEasrrreJIbEaE MomFocrr cocpeAoroqeEa B paftoEo trepuoAa -1 roA; ara ltsfrlnt
cBEBaEa B ooEoBIIOMTC trsBeorgBrM assenrOirr POaeu6epra-Itoneuara B EEane npeo6na4arorqeft
rroJr.apEocrrr MMfI, o6yciroBJreEroM traMeEeEtreM Ea +7o,25 reJrrounporEr Servrru b Toqeur,re.

roga. ,[na truna MorqEocrrr coorEercrByror rrepuoflaM -9 n !7 ,Iret, flpfipoAa r(oropErx npll,
Irx EeBErconoft crarzcrrgecxoft auasrMocrr gegcgal

PERIODIC VARIATIONS OF THE SOLAR MAGNETIC FIELD, by V. A. Kotou,.
IL. S. Leuitslcy,- Dominant recurrent periocls - or rqtation periocls - of the mean solar
magnetic fielil have been'stuclietl using the polarity (towaril or away from the Sun) of the
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iinterplanetary rnagnetic field (IN{F, 1926-1981), as inferred from polar geomagnctic ob.
.servations, and the direct measurements of the magnetic ficld of the Sun seen as a star
.(1968-1981) [1]. The power spectla of these data reveal the set of discrete lines associated
with 27-29 days (synodic) periods of the solar rotation thus confirming the previous result
[5] based on t]re less extended data set. The most prominent peaks, in particular those at
26.95, 27.20, 27.38 and 28.21 days periods, exhibit remarhable phasc-coherency over
,56 years.

It is suggested that these discrete lines (periods) belong to certain latitudinal zones on
'the Sun lvhere magnetic field rotates coherently and almost independently (as regards to the
phase) of the 11 years cycle and of the polar field reversals occuring near epochs of t[c
-solar activity maxirna. The picture, therefore, resembles the latitudinal stratification clearly
seen in Jovian atmosphere where ist principal zonal currents are found to be stablc over
rnany rotations of tlie planet [18].

In addition, tltc present analysis of 56 years of the IMF polarity shorvs an existcnco
,of strong annual variation rvhich appears to be, in the rnain part, by-product of the rvell-
known Rosenberg-Coleman's effect in the IMF predominant polarity (caused by ycarly
variation of the Earth's heliolatitude within the limits +7".25), and also guite significant
variations of about I and 17 years; the significance and nature of the two latter peaks arc
;not yet clear.

I4auepenza o6ulero rrarllr{rHoro rroJrrr CoJrHrIa [1] ruecre o AaHHbrMr{ o r{0rr(-
rIJIaHeTEo]\{ MarIrI{r}IoNr [oJIe (M[{fI), peructpnpyeNrorr'r Ha o}]6r4re 3elrtn, IIona-
.3aJrI4, qro, HecMorp.fl Ha cJIoE(Hoe paclpeAeJrer{rre MarHr4THoro rroJr.E n {otoc$epe
rt [Ir{{epeHI{IraJI},}Ioe Bpatqe[Ilre, B cpegHer{ rroJre Brr4urlrofi nonyc{eprr Cotnfia
llpoaBJl.rlerc.tr Bbrcoxatl crerreHb opraHr4aoBaHHocrrr t,r ycrofirrr,rBafl, cyqecrByro
rrlafi B reqeHr.re r{uorr4x Jrer ceHropHa.fi crpyRrypa 12-41.

flpr,rueuarerbHa.rl oco6eHHocrb BpeMeHH(rx rraMeHeHr,rfi o6qero MarHr{THoro
tror.fl CoJrHrIa r(ar BBeBALT (CMII) rr MMII (rouuee, ero rroJr.flpHocrr{) cocror4r B
lpr{cyTcTBr4r{ B tr{x cueHTpax Motr{HocTr{ Ar.rcKpeTrlbrx rrur.uit"l oTBeqarcql{x pflAy
lpeAtroqTt4TeJrE,Hbrx treprroAoB Bpan{e}rr{fl B Ar4arraSoHe -25-30 cyr, ycTar.roB-
.rIeHIroM He[aBHo [5]. Hexoropbre rrepr.roAbr coxparrflror Sasoayro KoreperrrHocrb
upl4 Br,rcortoft crarractraqecxofi BHasr,rMocrr4 Ha fipor.E]r(enr.rra 13 (1968-1980 rr.)
rr Aa)r(e 27 ,r,er (uo 4auunrr,r o trorrflprrocru MMII, 1954-1980 rr.). flueuue trpeA-

'CTaBJIfleTC.fi BeCE'Ma Ba?fiHLIM [Ifi I4SyqeHI{rI COJIHOSHOIO MaIHOTLISI\Ia I{ [poqeC-
"CoB, IIpI4BoAflilIux K reHepaq[?I I{ IIepepacllpeAeJIeHIltIO MaII{I{THoro [oJI.rI Ha Cols-
IIe, trosror{y qe,recoo6pa3Ho yroqHurr, r4 o6ocHoBarb pe3yJrbrarrr [5] na 6o.rree
'o6uupuon rr{areprraJre.

3Aecs paccMarpI,IBaercfl rralr6oJree rroJrHr,rft prn orpegeJreurrft CMII E troJr.rp-
.[rocrr4 MMII, uuelouluftcr B Hacroflrqee BpeMfl, c r{eJrbro otrpeAeJreHrrfl AoMr4rrrr-
pyroqero [epr4oAa (u.nra neplrogor) npaqenr.r.s ruo6atr,Horo ]rarHr.rrrroro troJrfl
'Conuqa KaK BBeBAbr, a rax)fie ero troJrroBpeMeHnbrx, c ueprrogar\ru P j. (r,-11)
.ner, {nroxryaqufi.

1. fiauurre Ha6ilro4eur,rfi rr Mero[ auaJrrrBa

Ocnosurrl{ MarepI,IaJroM [JIff aHaJrrdaa trocJryx{r{Jr BpeMeHrroft prn otrpe[eJre-
uuft anaxa MMII (1926-1981 rr. [6-8]); cyrxaM c trorrffpr{ocrbro troJrfl (or CorH-
rqaD, (n Colnqy> I4 (HeorrpeAeJlerruofiD [oirffpHocrr,ro [prrtrrrcbrBaJrr4cr, coorBercr-
,BeHr{o qlrcJra +1, -l u 0, Bcero 20 332 BHaqeHr{r BHaKa MMII sa 56.rer.

,(ux unrepnaJra 1926-1956 rr. [aHr{bre troJryqerrbr rro Ha6Jrrogeur{flM B6rco6o-
rrtruporr{r,rx reo}rarHr{THbrx craHqrrft cenepuoro rroJryrlapufl 3eNUrr4, npuqeM B
1926-1946 rr. auaJllrat4poBaJrr{cb r{BMepeur{fl roJrr,fio o4uofi craur{rrr{ Io4xann
IBl. Ounano rroJl.trpHocrr MMII tro reoMarnr{rHr,rM cyroqHbril{ Bapr{aqr{flM xoporuo
,orrpeAeJlfierc.rl Jrlarrll AJIa Mecrrroro Jreruero ceBorra (rouuee, c N{apra uo ceura6pr,
.AnE cTalrqEft cenepnoro rroJrymapun), a B ocraJrbHoe Bpet{ff roAa olpeAeJreHr{.E
:3EaKa MOryT IIMeTb SaMeTHLIe [OIpemHOCTI{; 3TO OCO6eHH0 ClpaBeAJrr,rBO [Jr.fr r{rr-
'repBaJra '1.926-7946 rr. Tenr He Merree ArIfi crarrrcrr.rsecftrlx r{ccJreAoBaHraft pac-
crroTpeHl{e nara6o.nee AJII4}IHoro prga (56 rer), nHrrovafl yRaBaHr{bre Ha6JrroAerrrr.E
craHqldr4 fogxanrr, Mo)+(er 6r,rrr necrua IIeHHLTM.
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C 1$57 r. Haqarr.r floorytrarb AaHr{bre c rcEtrrbrx troJrflpHrrx reo$r.{aurrecfiEx
ctauquft, [oaroMy orrpeAeJlerru.fl BHafia MMII cra,nu 6olee rrJrlr ]!re]ree o[HopoA-
uHilrr{ (uo Hauectny) Ha rporfl)fieur4lr Bcero ro4a. flocne L962 r. cBeAer{Ias o Brra-.
xe MMII AorIoJIHeHbI r{ yroqHeHbr trp.sMbrMr{ rdaMepeHrr.flMu MMII B HocMr4qecnon&'
trpocrpaHcrne [6].
. Tlsuepeuua o6rqero MarHr4rHoro uola Conuqa KaH BBeBAbr, BrrepBbre Haqarrre

Aa-B. _Cqnepnuru [1], Hblrre oxBarr,rBaror rreprroA 1968-198[ 
".. 

, rfi.rrrrr s HAO,
AH cccP, n o6cepraropuu Mayur-Buncou u crausopgcroft co.nseuuofi o6cepaa--
ropr,ru; cyMMaplroe EoJrrrqecrBo uauepeuuft cMtI 1[ : 5783; noppo6uee o6 erorrl_
MaTeptlaJre Crrr. [1, 3, 51.

,(nn nuutrcJlel{r{.8 cnefiTpoB MorrlHocrr{ r{ cpeAr{r,rx Hpr,rBbrx r{BMeHeHr(fi troJr.s:
MeroAoM rraJro)r(eHrlr.s alox trpr{MeH.flJracb uporpaMMa gus 3BM EC-1033 u cra--
TEOTlrqecfiue rtpureprm orleHnrl sHaqr,rMocrr{ pesyJrr-rara, paapa6orarrubr€ paHee
IrpE r.rccJreAoBaur4r{ rto6anrurrx ny.nncaqlrfi Conuqa (cu. t9l). B upoqecce au-
qucneuuft aaganur,rft reprroA (usueueur,rr CMII uru MMn) AeJrr(rc.fl ua 16 {aao-
B6IX IrHrepBaJrOB, B Harr([orlr r43 noropbrx olpe4eJrffrorcfi cpeAHee suaseur,re cMfli
(uln MMII) u cpeAl{exBa[parr4rruafl omu6ni o'. 3arelr uepea uo.nyqerrHbrs 16 ro--
qen MeroEoM HarrMerrbrur,rx HBaAparoB [poBogrrrc.s cr4Hycor,rga, AJr.fl xoropoft ou-.
peAeJrflrorcfl (rapuonuuecxax) arvrunrrryAa ,4 u {aaa MancrlMyMa (uouenr BpeMe-
rru, orcsurbrraeur,rft or HaqarbHoro MoMeHTa Ao MaHcr4MyMa cl{HycoraErr), a ral(--
lr(e orHorrreuue 2Alo, rAe o - cpe4uee ua 16 auasenraft o'.

3aue:ruM, qro B cryrrae MMII cpeguee BHaqenr.re s xarfiAoru ua 16 Saaonrrx
uHrepBaJroB fieprroAa ecrb, rro cyqecrBy, rrHAer(c upeo6uagarcqeft nouapuocrr4

/, 
- 

ft+-il-
n+*n_*no t

tTe n+1 tt-, fro - qrrcJro cyron c rroJrflpHocrnrc MNIII *, - z 0 coornetcrBeuHo-

2, \otmaupyroruue neprrogbr
BpauleHr,rfl MaIHrrTHoro rrbirfl

Ha puc. 7 noraaaarr cuer(rp Mou{Hocrrr BHaKa NIMfI aa [ocJreAurre 56 .ner"
BbrqucJrerrHr,rft r 4raauaeoue qairor or -32-L Eo 25-r cyr-1. gr:or cueHrp, rax xte.
ftart. u cn€Hrpbr? [oryqeuHbre paHbme [5] nls 6o,ree Hopornr{x orpeanoB BpeMe-
uu 13, 14 u 27 Jrer, cocrour r,ra na6opa A[cfiperHbrx yaxrrx luuufr. (cpeguxn mu-
puua u{r(oB HaypoBHe 0,7 A2 cocraBJr.aer -0d,02). Bamno orMerrrrb? rrro yAJrr4-
Heulre opeueuu6ro prga 6onee qeM BABoe (56 ner Brlrecro 27 s l5l) He rrprrBelr-o rt
paBMbrrrrro .nrznefisaroro crremTpa B ctrJrorrrrJofi; 6onee roro, RoJrr4qecroo naz6o-
Jree sHaquMblx lrunoB Molr{Hocr}r ocTaJrocb rrpr,rMepHo TeM ?r(e c coxpaHeHr4eM
nrrconofi crarl{crurrecroft auasr4Mocr[r 2AIo, xorfl aMtrJrrrryAa nurzftHecxoJrbrto.
yMeur,rrrrJracr (r cpe4ueM trprrMepHo r 1,6 paaa). flporaaourto pacqerrJreutre qac-
ror (nuuufi) r o6;racrr treprrogoB -26,8i6 - 27d,20 c tro.sBJreHr(eM rpex HoBbrx
nuuufi: 26,861' 27,03 u 27d,73.

B ta6n. t gnx raurepBarroB 1954-1980 n. n 7926-1981 m. rrpuBegeHr,rBHa-
qenla.ff AoMr,rHzpyroqrrx trepuoAoB EBMerreulrr (auaxa) MMII BMeore c rapMour,r--

TIa6nr.rqa 1

MMII, 1954-1980 rr.

P, cyr
(t od,o3)

MMII, 1926-1981 rr

A 
l'o'"

P, cyr
(+od,01)

2A/a

25!38
26, 38

26,98

i

27,,1.8
27,36
27 ,47

0,09,
0,09

0,i.8

0,21
0,23
0;16

3,9
4,7

9,7

,14,3

13,5
10,5

25,37
26,40
26,86
26,95
27 ,03
27 ,13
27 ,20
27 ,38
27 ,48

'0,06
0,06
0, t0
0, 13
0,11
0', l1
0,72
0,14
0,13

4;l
4,4
6,8

10 ,0
9,9
8,2
9,5

10,4
9,7

27 ,84
28 ,09
28,20
28,40
28 ,89
29,34
29,60

0, 13
0,16
0,23
0,17
0,74
0,13
0,07

6,4
8,7

L7,7
9,2
7,1

4,1

zl ,61
28 ,09
28,2!
28,41.
28,90
29 ,36

30,70

0,09
0,10
0,15
0,08
0 ,09
0,08

0 ,05

,7 ,)

I ,J
11,0
5,4
6,7
5,8

4,4

MMII, 1926-1981 rr. MMII, 1954-1980 rr.

P, cyr
(+od,o1) A 2A/a -P, cyr

1+Od,O:1
A 2Alo A

b2
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Puc. 1. Crrcxrp r{orr{Hocrr.r MMII illa rrHrepBarra. lg26-1g8t rr.
Iloropuooura:tu - 

qacrora B etrffHulrar P-|, rge P - B cyrHax; no BeprrrHaJrr ItBaApar raplroHuvecroil
allnrlrrytrbl B enltHurlax 10'z A'l. r{HCJraMtr rraa trrHarlu rlottlflocrrr oin,,r"rr,, ualr6oree BHaaruMbre aepr{orrJ
BpauIeHUrr (r cylrrax)

qecHrrMl{ aMtrJlrrryAar{v A u orlroilreHr4flmu 2Alo. flepraoqrr P gla o6or4x r.rHrep-
BaJroB B 6o.ur,muncrBe cJryrraeB oqeHr, xoporuo coBnt[aror (r upegeuax roqHocrrr
ollpe[eJleHl4fl, yr(a3aHHoft s cro6xax); nar,r6otee Buarr[l{bre rrr{r(r{ MorqEocrl4 Ao-
Mzr{Upyror corJracHo [5] U S CIIeHrpax, B],rsucreHHr,rx AJrfl 6onee noporKr4x pea-
JrEBaquft' qro roBopur B troJIEBy r{x peaJrr,Hocrrlr r4 HecJrysafiHoro troffBJreru-s,

cnaaau,oe Br,rure orHocvrcn ranlfie K cnenTpy MMfI, Br,rsr4cJreugoMy AJrfl
I4lrrepBarra 1944-1980 rr. (puc. 2).

Ha plrc. 3 upraneqeu ctrexrp Morquocrr.r cMlI ro r4aMeperrr{flM s 1g68-tg8l *.;,
tro cpaBHer{urc c [5] Nraccr{B [otroJrrreE HoBbrMr4 [auuurrfli {gB0-lg8l rr. flpr4rue-
qareJlr,Ho, qro cleHrp CMfI uocur raK)fie 4ucxperurrfi xapaKrep, IIpr4qeM Bce.
gau6onee Buasr.rr,Ible illr*Lttt xopomo coBrlaAaror c coorBercrByrotql4Mr{ Irtru:aflrryt
B crrenrpe MMfI (or. rar{x{e [5]).

,(nn uarraAuocrr4 B Ta6fl. 2 npune4eubr Bce Br.raqeur4fl Aol\{urrrapyrorqrax (cu-

CMII
1968-1981

i +od,os;

MMT
7554. -1967
(tocl,08)

MMII
1968- I 980

(+od,08)

zsl+s
26,03
26,36

(
27,12 

\
27 ,1+0

27,80

MMII
19511-1980

(+0d,03)

MMfI
1944-1980
(aod,02)

MMII
'1926-1981

(+otl,o1)

zol:s
26 ,58

26,95

27 ,r9
27,tg

27 ,84

28,16
28,45
28, 69

29,16

29,70
30 ,01

.l
25:40
26,06

26,90

27 ,16q\ DQ

27 ,56
27 ,76

28,16

28,84
29,06

,t) 2t

29,60

28,92

29,44
29,69
29,96

zslss
26'06
26,38
26,68

26,98

27 ,18
27 ,36
27 ,47
27 ,84
28,09
28,20
28,40

28,99

29,34
29,60

30, 68

zslso
26,04

26,68

26,99
27,04
27,12
27,20
27,39
27,46
27,94
28,09
28,20
29,44

29,90

29 ,36

30,68

zslez
26,70
26,40

26,86
26,95
27,03
27,73
27,20
27,38
27,48
27 ,97
28,09.
28,21
29,4t

28,79
28, 90

29,36

30, 70

28,21t
28,46
28,69

\,is \
\ )r' \

Ta6rrqa 2
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Puc. 3. Cuerrp MotrIEocrrr o6qero tr{arrlr4Trroro rroJrfi Cotuqa l{an sBeBAbr, {96g-1gg1 rr
O6rqee .ruc.no [BMepeHuit CML^/ : 5414

rroArrqecftI'Ix) uepuogor B crrer(rpax CMII z NiMII, Br,rqucJ-reHrrr,re AJrr pa3gbrx
r{HTepBaJIoB BpeMeHI{; BBepxy B cro6xax yHaBaHLr cpeAr'rue HeolpeAeJrerrgocrE
BHaqeurrfi rrepr{oAoB (ua yponue 0,7 Az). Mr,r nr,r4uu yA;Br.rreJrbHoe coruacue 6onr-
mr{HcrBa rrepr'IoAoB Bcex ruecTl'r cler(TpoB; 3To rroBBoJIfeT yrBep}KAarb, qTo cy-qecrByror olpeAeJreHrrbre, ycrofirrlrBble B Terrer.rue HecHoJrr,Krdx r{rrnJroB t1-.ueruerl
aKTI4BHocrrr Co.unqa ALIcHperHbIe [epr.roAr{ Bpauler{I4.rr coJrr{eqHoto MarHr4THoro.
troJr.fl c AJrr{TeJrbHbrM coxpar{eHueu {aaonoft xorepeurHocrr,r (n reueuue 13_
56 ret).-CpeAr{ nepr4oAos uau6onee srniruMrro{rr rr noBropfroulr4l\ruc.rr Kar( B crrenr-
pax MMII, ran r{ B^ cqer(rpe CMII cornacHo ra6il. 1., 2 u pnc. l-3 ,rrr.r",

, qerbrpe Br{aqeHr4fl: 26,95; 27,20;27,88 u 2Bd,Zl. ,(,ra ua Hr,rx xoporo uaBecrubr
tro [Pyrru AaHHLrl\{: BHaqelrlle P :26d,96 I{e[aBr.ro ycrar{oBJreuo [Jrfi ct4HoAr4qe-
cHoro Bpan{er.rr4fr sorocseprr Ha EKBarope [10]; aror rrepr4oA rrprrcyq raH?r{e EK-
Baroprrarrr,r{g1{}r-BparqeEr,rro fr.Ererr; neprroA -27d14 xopolxo r4BBecreH r reosr,rara
xe.,Ie^puo4 ??u,21coorBercrByer trepr4o[y Bparqer{r.rr cexropnoft 

"rpyrrrypur?-:- 28,0 -:-28d,5, xotopr,rft otre:rruf,o Br,rAeJr.rrerc.rr Ha rrpora?fier{rrrr 11.srr{ rlr41JroB.
conresHort ar(rr4Br{ocrr{ rrapsAy c rreprdoAoM *Z7d 141. 

-

,(la cuexrpon MMfI, rroxaBar.rr{brx ua puc. 1,2, r:axHe xapaKTepHo }raJrtrrqr.re
AByx rpy[r Aor{r4Hr{pyrcrqrlx trzulafr- - s o6.racrm p 

= 27,0 _- 2Trt,S u p :=
= 27 ,B -- 29d,0' rorfa xan B crlexrpe CMII (cu. puc. 3) an{trJrr4ryAr,r ur{noB 6oree
uJrr4 Mellee [rIaBHo tra[alor c pocrot{ flepr{oAa. 3ro ruontuo'o6rsculr:rr, TeM, qro
Atr MMfI, na6rrogaelroro ua op6u:re 3eurr,r, 6orruroe BHaqeHr{e r4Meer, uB Ha-
Itr{x r{MeHHo o6racreft {oroc{eprr Br,Iuocurc.E B Me}r(trJraHerrroe [pocrpaHcrBo
IuarHr4THoe none. IlocxoJrbny Ha olpe[eJrerrHbrx {aaax conueqsoft axri.rBrrocrr,r.
pefiyppeHTlrr,Ie IIOTOKI4 B oCITOB]Ioi\{ CB.EBaHbI C oTItpbrTbIMI{ MaIIIITTHLTMI4 CTpyH-
TypaMV (Hopouarrubrl\{I{ [brpaMra), pacuoro]r(euHbr]rr4 Ha yrueperrHr,rx r{ Br,rconr4x
reJrr4orrruporax [11], aro AoJr]r{Ho trprrBecrr{ n ycr,rJrer{r.rrc u codn.p, MMII uepuo_
AOB MeAJreHHOBpaularcnlrrxc.fl crpyr(Typ rro cpaBHerrr4ro c coorBerorByrorqrrMu Jrr4-
HprnMW B cnenrpo CMII.

tr{urep-ecno 
-orrterl{Tb 

ycrofiunnocrb Her(oropbrx r(opornr{x trepr4oAoB B Ar4ala-.sone -25,4-26d,4 (cu. ra6l. 1,2), cooruercruyrorrlux 6brcrpoBparqarcqrdil,rc.s,
MarI{I4THbIM crpyRTypaM Ha SHBarope, Crour, rne ycr:ofiur.rBbrMrr or(agriBarorc.fr r{,
HeHoropbre rrB AJrr{HHbrx rreprroAoB, B rracrHocrr4 P = 28,90 n 29d,36 (cM. ra6n. 2),.
orBeqarcrque Br,rcoxour{porrrr,rM o6paaoaauraru (renuomr{pora -40-50.).
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3. MeguenHble Bapr{aquu

Ha puc. 4 trofiaBau cfienrp MorrlHocrrr MMII s Ar{arlaaoue nepr4o4oB or 0,3
ao 28 Jrer, uocrpoenurrft tro [aHrrbrM L926-L981 rr. OrserruBo B]rAeJrflrorcfl [Be
rpyrrtrbr rrantnil: rpr.ruJrer onoiro P : I r. (anauennfl treprroAoB 0,95; 0,99 u 1,05 r.;
,mu6na B orrpeAeJreHur{ troJrox(e}r}rfl }raxcrrMyMa --]_0,01 r.) u gna Moqlrbrx

.rrrfia c trepraogaMrr (9+0,4) t. w (17+L) r., a ranffie Merree Bbrpaxerrnafi
rrtrrltfr. (5,3-t-0,2) r,' Asa;ror[.rubrft crrefiTp, BbrqrrcJrenrrprfi uo AaHHbrM o anane MMII aa 37 ner
(1944-1980 rr.), troKaBaH n repxueft qacrr4 puc. 2; BAecb raruue BbrAeJrrrorcfi
JITTHI(II -0,96; 1,04 u 9 ter.
, flo.asreuue AByx trur(oB Moquocrrr, P =0,95 ra 1,05 r., ecrecrBeHHo B pe-
.ByJrbrare aMuJrr4ryArro-{aaoaoft Mo[yJrrurrr rraBecr]roro e{{enra Poaeu6epra -Itoneuasa [12] s aHaHe npeo6nagaroqeft troJr.rlplrocrrr MMII (e${el(r BbrBBaH ro-
.AllqrbrM rraMeHerrrreM reJrr,rornlpotrr 3euru B npeAeJlax -l 7'r25), (Daaa aroro
e$$enra raBMeHflerc.fl ua 180' na4Aufi paB trocJre trepetrorrocoBr(rl rroJr.flpuoro
MarHr{rr{oro uons Conurla; rpu raroft MoAyilfltlrrrr, ulreroqeft uonnrrfi treprroA
.onoJro 20 ner [13], nrtrecro 6Anoro uura Po : 1 r. B ctrexrpe Ior]flHa uosBrurrbcfi
rrapa JrzHtrfi c uepuogavu Pr= 0,95 u Pr'x 1,05 r. (ocraercx HetroH.flrHbrM,
.oAHaKo, paar[qr4e aMuJIr{ryA / 4ryx Ho]\{rorreurou Pr, P, upzuepuo n 1,75
paaa).* 

Iipr"yrcrBrre Jrr{Hr{u 0,99 r. Ha pr(c. 4 ruoxet 6rrtr cnegcrB}IeM: a) ceaouuofi
,ctrcreMarr4qecxoft oma6xu B o[peAeJrenr[r4 Buar(a MMfI no reoMarlrrrrrbrM Aarr-
urru (cu. tr. 1), ur'w 6) peaurnoft roAosoft napuaqueft CMII. B cssau c arlrM cM.
.o6cyxt4erue ro[uqnoft repr4oAuquocrrr B ll4l, a rarxd pzc. 5, Ha ftoropoM
raao6pamen ctrenrp lvroquocrtr CMfI n Arrarraaorre [ep]roAoB ox 0,22 Eo 2,6 r.
,fiouuuupyrcquft urln Molqnoctu P --- (0,99 -+- 0,02) r., fiaK rror(aaaHo s 11,41,
Ee Molr(er 6rrrr upunrzcau a{{exry roAnqHoro r{BMerreHrr.fl reJlrrorurrp.orrr Senrnu
EJrr[ Har(r{M-tu6o cesou}rbrM r4Jrrr r{rrcrpyMeuraJlr,HbrM rrpr{rII{HaMrr xapafiTepr4ayer
peaJrhr{oe ro4urrHoe rrBMeHerrrde o6qero Marur{Trroro uonx Co,nnqa, na6nrogaeMoro
c 3emnu.

4. O6cyxt[eur,re peByJrbraroB

Hara6o,ree rroJrHbre p.Egbr r{BMepeurfi CMil (14 net) u oupe4eJreur{fi anana
MMII (56 .rrer) uoArBeplngarct o6uapy?KeuHylo pauee [5] uucnpetuyro crpyrrypy
.ux cuefirpoB Mon{Hocrra B Ar(arraaor{e (cuuognvecnux) uepzoAoB coJrrrequoro Bpa-
qeHr{.fl -27 -29d. Hau6o.nee BHaqrrMbre rrepuo[br BparqeHrrfi troBTopflrorc.fl r{aK
B ctrexTpax MMII (nrruucJreurrbrx rro peaJruaarlrrrrM paBJrtruuoft gnrareJrbrrocrr[, or
t3 no 56 ner), rax r4 B cuenrpe QMn; ouu yctoftur{Bbr E coxpauffror {aaonyro ro-
rleperrTrrocTr, Ha npoTflneHrrr{ rrrrTepBaJra BpeMeHrI Ao 56 ,ner.

Hau6onee crarr4crr4qecnr{ BHaqrMbre n}rxrr Morquocrlr. B ctrenrpe MMII, .

1926-1981 rr., coorBercrByror treprroAaM: 26,95; 27,03 27,73; 27,20; 27,38;
27,48 n 28d,27 (ne oupe4e;reHHocrb t 0d, 01 ) ; qerbrp,e_u_B Hux Br,IAeJrfl Iorcs oco6en-
rro cuJrbrro, .rar( Har( oHrr [oMr,rHrrpylor B crreRrpax MMII Ir B clrer(rpe CMII (puc.
1-3): -26,95; 27,20; 27,38 u 28d,21..

B o6nacrrr AJrr,rlrubrx rrepuogoB crrenrpbr MMfI (puc. 2, 4) uvercr crlrblrble
luxu n6nzau P = 1 r., o6yc.noBJleHHbre B ocHoBrroM e${extoru Poaen6epra-
Itonenrana. JIrc6our,rrno, qro orcyrcrByror treproAbr -'l,L u 22 r.; BMecro aroro
na6nrogarorcs.lr,uattue K DrI{M rrepro[aM lrfr:rt:atn -9 a 17 Jrer, IrpupoAa Horo-
BbIx ocraerc.s neEcnoft (noalroxtuo, rrro oHu r{Meror coruesnoe lrpoucxorfiAerrue,
.oco6enno ueprzro[ P : I Jrer, noropbrft uo.ssfl.Eercfl Ea Bcex rpex peaJrr,ISaqtrfx
MMfI, {954-1980 rr. [5], 1,944-1980 m. (crra. pnc. 2) u'1,926-198{ u. (crnr.

pno. 4)).
,(na roro qro6u HarJrflAlro lpeAcraBr{Tb arr{ MeAJrerrrrbre usMeueuufi MMfI u

,oolocraBr{Tb rrx c rtrr{HJrorvl coJrnesHoft ar(TrirBHocrrrt, 6nut:u Bbrsucreubr cpeAuero-
roBbre BHaseHI,u rper4Mylr{ecrseHHoft troJlrpuocrr4 (K - X (n*'-n-) / 365, rge
,cyMMr4poBaHr{e rrpor,raBoptrcfl Ha rrporfl]nenr,rfi roga) MerfirrJr.auerrroro rroJr.E rr
.BareM r{aHecer{br ua rpa{un coBrlrecrHo co cpeAuerogoBblMrr qlrcJrai\{r4 Bons{a
(I7). Oxaaa;roco (ptrc. 6), sro rrMeer n{ecro AoBoJrbrro qernarr. aanoHoMeprrocrB:
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Pse. 4. Cuenrp Morrtrocrtr MMII, 1926-1981 rr.
IIo aeprr,rnauu'-xBa[par rapuoruleecxbff aM[Jrrrrygbr B eprrurltrax l0!.A2. rlficflaMu orMeqedrloygEEpylo:
qre rep![ogbr (n rogai) uaueueuus MMII

,rz.,az (6:z)
.1/

4.f

4/ Z,O { zol

O6pu0no B. 11. flpo6neurr

Z

Puc. 5. cuexrp MoqEocrra cM[, 1968-{981 rr., B rrErepBaJre treptroAoa or -0e2 go -2,6 r.r{ucraMfi co crpeJrfiaMrr orMeqe]rbr gau6o.:ree agaquMbre [ep]roEbl (nronax); ItrTpuxoBofi ruHllefto6oaHa'reH
ypoBeHb AocroBepHocrr.{ 3o. Hon['rec,reo ra3rrcpeHu(i CMII N : 5?88

c pocroM coilHerrEoft aKTEBEocrr4 Bo3pacraer rrpeo6JraAarrr{e orpEqareJrr,Hoft tro-
JrfipEoorr{ MMII, a 86JII18I{ MrrHr{MyMoB 11-ternux qur(JroB, r(ax trpaBr(Jro, AoMu-
Eupyrcqeft crarroBurcfi rloJlox(IrreJlbrrafl rroJrffprroorb (ara aarouoMepuoorb rra-
pyltraerc.E rrr.rrrrb B 1926-1"929 rr. tr B 1978-198{ rr.) 1.

Taroe rroBe[euue Brrafta MMII oco6euro xopouo BuAEo Ea puo. T, ua roro-
poM rrprrBeAeEa cBeprKa cpeAEeroAoBLrx 3Eaqeld.frfr. K u w s oAuE ycpeAneuurrft
{ 1-nerurfi IIIrnJr. 3a uyrr,-nyunr BBflrr,r roAbr MaHcuMyMoB conue.rnoi,i inrrsrocru
r{ MeroAoM HaJIo?r(eHIrbrx anox BlrqucJreubr cpeluue Buaqeurr.fi K u W B uuTepBaJre
(A) or -4 uo 7 rer (ornoctrrerrb,o rtrancuruyrua). Aue HpuBbre Ea puc. 7 bqeur
xopomo coB[aAaror, [eMoHcrprrpy.rr Br,rcoHyro ftoppeJrfiquro uem4y K v. W.
flpoRoreuueM aroft r(oppeJrflqtrfi tr Moryr 6urs uuurr c treprlo[aMu -g v.L7 w
B Otrer(rpe MoqEocrr( ta puc. 4.

1 AralorRsnrrft peayusrar rroJrJrrleE EecroJrEao paubrtre B r(8.:
drnauHr coJrEerrEf,rx Bcrrbrmen. M.: IISMIIPAH, 1982.

4 I{as. Itpurucxoli o6cepnaropr{u, r. LXIX 97
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Puc. 6. Xo4 cpe4ueroAoBbrx BEaseEtrft [pe-
/,./ o6uagaroqeft uouapuoctr (K) MMII (teu-
1 uue npymxu) u suceil Bour{a I;Z (cnetmle)

t ru treptro[ 1926-1981 rr.
,/, IIyHfiTupEaE JITIHTTE - cpelnee Blraqeurre fnousp-

nocrlr MMII sa 56 uei; neprraHalruoft veptofi
oTMeqe4a yAroennas cpe[IleRBaApar]rlllaf,

Zl omu6na (2o) cpe[El4x,3Ha'reEuft I(
- 

Puc. 7. Cneprra MeroAoM EaJlo,fieEurr otrox
cpe[EerogoBErx graseszfr (K) nr4erca upe-

/lf, o'6uanarcqeft uoJlgpEocrrr MMfI (roqrtn) z
urceir' Borru6a (npyxxz) aa uepuog L926 -
1981 rr.

//o rro roprlaonraJrrr - IrHrepBaJI npeueuu f (a ro-
Aax), orcqutblnaeurlft or MoMelrra Mar(clrMyMa

counesHoi a(Trrauocru. ocrarbHble fo6osnaue-
Hu.a re ,fie' uro na Puc. 6

2_Z-4

B [15], oAHar(o, BbrcHaaarro ]rHerrr{e, qro rrpeo6JraAarrr.re sHaHa + (-) B roAbr

MIII{I{IIyMa (uaxCullynra) Cotrteur.roft aHTueHoCTI,I Mo}HeT 6utr, apre{anro-M- Ieo-
MarlrllTr{brx AaIrlrbrx, cB.sBa}IHbIn{ c TeNr, y1To AC-vHAer{c (I'IHAenc BHaHa MMII),
o0o6egHo B par{Hrrx [aur{brx, Ao 1963 r., B Bllaql{rerlbuoit ]\repe onpeAeJrflerc.fl

reoMarr{r,rrgoii aHTraslrocr6ro, HapflAy o MoAyJr.ar{rrefi r4crl4lrlrolt ceHTopHoft crpyx-
rypoft MMII.- -,(orvrzuupoBalrrle 

u ycrofiqrrBocrr, B crrer(rpax CNIII u NIMII orgenbllblx JIr4HIa[

(cru. 'puc. 1l 31, orneuircrql{x onpe[eJleuHr,Iilr [eplloAa]\{ Bp-auIeFIlr.tI CorHqa' ro-
soprt o BaMerIIoft crpatra{r.rHaIII4I,I no 1gllpore aou gu${epeHIII{aJIbI'IoIo Bpa-
qeHr4fl Marrrr{THbrx rroJrefi. flo-araguuo}ry, B otrpeAeJreuHblx rlrltporHr,Ix 3orIax,
Bparrlarcqrlxofl o yKaBar{Er,rMrr Bbrrrre Aor{r{Hrapyroulul{r{ [eprroAaMl4' ]\{br IIa6Jrlo-

Aaer\r Ha COnUqe, trO cyuIeCTBy, oCIIOBHyIo CTpyltTypy IIaIHI{THoro IIOJLE' I(oTO-

pa.fl cyrr{ecrByer rra uporaxteuur4 Bcero 56-rer:uero rrHrepBaJra_(ananoruuubrfr BbI-

BoA o 1raJrrrqu[ 4ooiorr,rryrqeft MarHurr.Ioft crpyr(Typbr y Co,nuqa, geuarorqeft

ero uoAo6Hur, ,u"rrrrooory"poruropy, 6bur cgeliH pauee A. E. Cesepurrrtt [11

tr BrrocJreAcrBrrrr CBaJrraapAol\{ u Brnlrxoxcorl [4] - Ha ocHoBe aHaJII4sa ApyrI4I\I
i\rero4oM AaHrrr{x tro MMil Ba IrepI4oA 1926-1973 rr.).

HepanuouepgocTb 4u{sepeuquaJrb}roro BpatrIeHr.{fl Ha co[HIIe 6lrna ue4aauo
o6napynteua Cieuan.sn [16] gls ibouonr,rx r{arlrl{rHbrx nonefi, olpeAeJlr{eMr,Ix ro
Ho-CltuOutrqeg1trM KapTaIu; aBTopalIII [171 yme 11o npfl]\{bl}I I{3[IepeHI{.fIlI ilyqe-
noft CnOpOCru 6I,1110 TaKII(e yCraIIoBJIelIo, qTo gl{{$epeuql{aJlbgoe BpatrIe}II'IO

{oroc{eprr HoCLIT anuo nrrpigeHgblfi aonanr,urrft xapal(rep (nepaououepnoe
paClpeAeJIeIlIIe cKopOcTI{ IIO mllpote). IIpu 010M B o6eux pa6orax oTN{erIaeTC'E'

qro HepaBr.roMepuocrb (unr.r aonalsnoctl) ALI+SepgyUrrarIbHoIo Bpauleuuf cy-
tr{eCTBer.IHo I{eII.fIeTc-fl c Saaoft 1t-;nelrerO qI{HJIa. Hautl peByJIbTaTbI' o[HaHo,

trOKaBbrBaIoT, qTO ItMeeTCg He TOJI6I(O SOHaJIbHa-fl (nepanuOltepHarl) CTpyltrypa B'

pac[pefieJreHrrr[ tro ur{poTe MarHtrTr{oro rroJrg, npIIBOAgU{a-E K IIO.EBJTeHI4IO OnpeAe'

JIeIIIILIX AOI{II}IIIpyrcqI4x [epI,IoAoB BpaIIIeHI'Ifl, Ho qro AoJITO]fiI4ByIII,I4e MaIIIIIT-

s8

g
d

4

\d
'b /'
'\ "ia'

d



ELrO CrpyKrypbr rlpo.frBJrflror oqeHr, ycrofiqr.lByro (na uporaxteurara -56 ler)
crparra$uxalll{ro r4 Bbrcoxyrc {aaonyro Koreperlrr{ocrr, AJrfl BTr4x trepr4oAoB r{ co-
orBerorBeHHo reJrlr ourrpor. flpuuelr, sro uara6oilee Balfirro orMerr{Tb, Taxa.fi
ctpatr,I{uxaqux o6rqero MarIrI{T}Ioro rroJrfl Conuqa coxpaH.rrerc.rr AJrrrreJrbHoe
BpeM.s HeBaBI{cI,IMo or {aar,r 1l-letuero Ilrlr{Jra arrrrBuocrr{. (O6 ycrofiqr{Bocrr{
or-p_aru$lrxalIl4ll roBoprrr- ran?fie o6quft BuA cr4Hotrruqecxux Hapr rroJrflpHocrr4
MMII, trpr{BeAeHrrbrx n [4], rAe ceHropr-rafl crpyr(rypa c [ByMx upeo6ra4aroqrnan
trepl4oAar{r{, -27 u - 28d,5, xopo[o npocJrex{r4Baercfl Ha rrpor.rr}r{eHr.rrr [orrru
tr.srrr rlrrltJroB coJrr.reqHofi axtlrnuocrlr,)

Sgecs yMecrHo trpoBecrr,r Henoropyrc aHaJrorrrrc c ArrcxperHofi crpyxrypofi
Bpalqel{r4fi arltoc$eprr I0nr,rrepa, rAe BolraJrr,Hrre (uo urupore) rroro}rr4, rrMeroqr4e
pa3[r4qHyro cHopocrb Bparr{eHr4fl? a raH)fie flpKocrr, r4 r{Ber, ycrofiurnro cyqecr-
Byror B reqeure MHorrrx (> 300) o6oporon rrralrerbr Bonpyr csoeft ocu Il8l (n
HarrJeM cryqae rlHrepBaJr 56 rer coorBercrByer -750 o6oporau Connqa).

MorxHo c[eJrarb BbrBoA, cro B ooilHesHoft aruoc{epe cyqecrryer MexaHr{Br\,I}
rlo[Aep)nr4Barcrqlrft [Jrr4reJrr,]ryrc saaonyro HorepeHrHocrr (ycrofiur4Bocrr, crpyK-
ryprr) o6ulero MarHrrruoro troJrfl B orrpeAeJreHr'rbrx rtrr4porHbrx aorrax, npr4rreM
cKopocrb Bparr{eHr4fl (uepuog) cytr{ecrBeHr{o tr{eHfrerc.fr trpr.r [epexoAe or oAr{oft
m_raporuoit 3oHr,I H gpyroft. 3to npegcraBJr.Eer HecoMlrelrur,rfi r.rrrrepec AJr.rr reopurr,
o6tacuarorqeft reuepaqllro r{ atsoJrroqr4ro Marrlr4rHoro rroJr.tr n arnoc{epe Corirqa,

B aaHnro.reHrae aBropbr cqrrraror cBor{M [oJrroM uo6uaro4aput A. E. Cenep-
rroro 3a BHI{rIaHI{e x pa6ote 14 l{eHrrbre BaMeqaHr.r.fl, E. B. I{saHoBa Ba rroJre3Hoe
o6cymgeure pa6orr,r, P. fonapga u O. Illeppepa Ba trpeAocraBJrerrr{e Aorrorrnu-
TeJrbrrbrx AaHHr,rx o6 lranrepeur.ru o6rqero r{afHr4THoro nonq co.[uqa, a rar{Ete
r. fl. cuupHoBy rd c. A. Bougapegr(o Ba nor{orr{b n o6pa6orHe rvrarepr4aJra.
2 anpeaa l9B2 r.
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MOIEJIb BEPXHEUI XPOMOCOBPbI [I SHEPIETI/IqECI{uII
EAJIAHC B OEJIACTTI COJITIE LIHO}T BCTIbIIIIHII

9. A. Eapauorcrnr)i

flo,ryuerra Mo[eJrrr uepxnert xpouoc(peprr r o6nactu Bcrlbllrrftllr o6txcrxroq,ar a o6rr{ra

treprax ua6nro4ae*ure upo![rrlr r,r r{rrre}Icr{Brrocrtr tlruuii na}iMaEosc(oii (L, - L") u 6anr-

ueporcnoii (Ho - H6) cepr,rrt r,r ,rar,iuasoncfioro HoHrr4uyyna (1,902 A) gu.n BcrIbImeR 6aJIrIa

2-3, l,tts IIocTpoeEr,rE MoAeJrr,r pemaroTofl qr{cJrerlrro ypaBIIeELIrI trepeEoca Ir cTaqlroEapEoctr

AJrE aroMa BoAopoAa c 10 ypoBgflr{r{ rr r(orrrr.rnyyr{oM. PaccszraEr,I paAlraqrouEhre rlOT0ptr

B paccMarpr.rBaeltoii o6;racrrr rr rroxaaaHo, qro arreprerusecxl4ft 6alarc ocyrqecrBJlEercff IrpE

BBar{MOAOiiCTBLII{ TpOx goTOtELIKOB HarpeBa - TeIIJIOIIpOBoAIIOcTII, trOTOI(a yCROpeEEEIX

oJrer(TpogoB r.r rroror{a Msrr(oro perrrreua. ,{e;raetcx BbrBoA, qto s o6ractfi o6paaoraura lunuft
Ho - HV nOErIeETpaq[rI aTOMOts BoAopOAa IIe MeHLIle 1015 cM-3, a TeMIIepaTypa Ee IIpeBEIIIIaeT

10000 H. r

FLARE X{ODEL AND THE ENERGY BALANCE IN THE UPPER CHROMOS-

PHERE, lty E. A. Baranousky.- Plane-parallel model atmosphere has been constructed for

approximate simulation of observations of Lyman and Balmer lines and Lyman continuum

tifiOZ ni for the flares of irnportance 2-3. To obtain the model, rve solve the transfer and

statistical equilibrium equations for a ten-level plus continuum hydrogen atom. Radiative

losses are calculated for the region in question and the energy balance is shown to be rea-

lizeil by the interaction of three sources of heating - the heat conduction, the accelerated

electrons beam and the soft X-ray rafliation. It has been concluded that in the region of H* -
H^, lines formation the hyclrogen atoms density is uo less than 1015 cm-3 and the temperature

doLs not exceed 10000 It.

B [t] 6rua upeAJrox(erra r{o4eJrb r.lry6ofirx, {otoc{epnrlx crloeB corHeqHoft

Bcrrbrrrrr(rt or ypoBlIfl T o,r=2 (onruuecHafl rJIy6I4Ha Arfl 1"5000 A) Ao reo'rueparyp-

IrOrO MI{HI{MyMa. Mogerrb fioflyqeHa ]Ia oCHoBe AaIlIIbIx Ha6rIIoAeHufi n ueupeprrr-
Eot\[ c11e6Tpe Bclbrrrre1, B qacTHocTI4 

- B 06rraCTu 6anruepoBOnoro r(olrrr{HyyMa.
B [2] paccur{raua r{oAeJrb xpoMoc{epbr, o6'bficr'flioq,a.E cBeqeur{e BcIrbIIrreK B

6anruLponcr\Ltx ltrrluftx ot HB Ao Hru. Mo4elb trpeAcraBfifler co6ofi EecxoJrbxo

Tounrlx rop.Erlr{x cJroeB, pac[brox(euHbrx Ha pa_srrbrx rfly6uuax - or reMrrepa-

ryprroro Mr{}lrrMyMa Ao BepxHefr xpoMoc{epd- Mogenr,, [pe[JIoE(eIIHaE B [1],
rrMeer oEr{H roHr(r4u ropaunft ciloft (T ,- 8000 }t) n nepxuefi {oloc{epe. B eroM

cryqae BoAHI{I(aer creueque o 6a.rurepoBcltoM KollrtrrIyyMe. Taxr'Iu o6pasoMt
pacrrerr,r, trpoAeJraurrbre B [1, 21, uonaaanrr, qro cBeqeul4e Bctrblrrrnrr B 6aflbMepoB-

"*r" 
orrrtx n n 6aunMepoBcnoM I(oIrrI{'HyyMe AoBoJIbIro xoporuo o6'bflcwneTcfi'

r.railr4sueM B xpoMoosepe I{ Bepxueft {otoc{epe xe^cKoJIbKI{x rop.Eqrx cJIoeB

(? - 8000 -i ,i0000 ltf ronrlunofi nopa4Ha 50-150 HM. TeMtreparypa I\{eE(Ay

cnosru Mox(er 6r,rrr, uosbrlleHHofi na 200-500 It ulu ocTaBarbc.s HeBoBMy-

uleHrrofi.
3[ecr r\rbr trpoAoJr]r(aeM r4ayqeur4e rex o6nacrefi coJruesHofi BctrbIIIrKrr, B Koro-

pbrx BoSIrIrfiaoT ollrl4tlecHoe l4SJryqeEue.' Ans yroqgegug llapaMerpoB MoAeJIu B o6Jlacrlr Bepxgefi xpoMoc{epbl aAeCr-J

"p#" "i""ft 
6anrrr,repbucxofi ceprdr4, r\rbr rrctroJlbayerl rarlTe_Ha6rroAeul4fr lrvuvfr.

,ift*uror"roft cepuz-l,I nafiNrauoBcxoro Holrrl{HyyMa [3-5]..P tqf o-try6nxxoBaubl

;;;;; "r6nrcge'Euft 
B Jrr.rr{r4r{ Lo trr^n Bctrbrrrrfiu 6auna 2 1"5.06.73 r. flpot-uur

'Jtrt:slfrr 
Lo [,ns ,reCxonrxrlx ]IoMeIIToB BpeMeHI( troJly-qeH C pa3peltreEraY,9:9'/^*'

Il{err cuenrporpa{a rnpeaarla Ea troBepxuogrr CoIHqa IIJIoqaAb Z" X bU"
IIlu o6pa6orfie yqurbrBaJrocb rreuoJlsoo BatrorlEelrue qeru trsfiyqg5re3t or_BctrPlX-

,1;. I4H;egcroruoiru upuBegegbr B a6colrorgbrx eAuguqax (epr. crrr-z ' c-r ' cp-r ' A-r).
B [4] upe4craBJrenbr peayJrbrarbr Ea6ilro4euuft uecxorrxux BclrbrltreR B aBry-

cre-cegr.E6pe 1973 r. B JIuIIufix L@ - Le u s ilafiMagoBc(oM KoHruIIyyMe'

Ar" "r""t 
'Lo 

- Lu B[ec], traMepeg urrrerpaJrbgbrft rrorolt (apr.crr.r-2.c-'). ,Arrq
,[aftMaHoBcHoIo ]togrt{Hyy}Ia flpuBeAeglit ZETSECtrBESCTU y 1paHuIIbI (A :
: 902 A) B apr . orrfz. c-l . cp-l A-1. ftponte eTEx AaEEBrx? MBI yrluTbrBaeM
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B pacqerax.To o6croETeJrbcrBo, qro corJraclro r,rrrercqr.rMcg r,rBlreper{r4flM [6, 7]
ElolEgo - 1, rAe Eto, Etro - ItoJrr{qeCTBo SHeprrru, uSilyqaerrloe sCnErrrrftoft r
JrtrHr.fix Lo ru tlo (apr.cu-2.c-I ,cp-1).

,[,ur uocrpoelrufl Mo[eJrr{ trpr4MeH.Eercrr ra }r{e Mero4rrr(a r4 nporpar{Ma Br,rquc-
.neunft, sro u B [2]. @ysHqr{ll r{croqHrmoi u Br,rxoA.sqr{e r4r,rreHcr{B]Joc,tr[. B Jru-
Euttx U' B I{etrpepbIBHOM CtreKTpe BbIs[CIfIorCfl trOCpeACTBOM peltreHl,Ig CI{CTOMbI
ypanneuuft trepeHoca r{ craqrroHapuocrrr AJr.E aror\ra BoAopoAa c 10 yponnlv,u vt
aoHrrrl{yyMoM. trl[cnor{afl MoAenb AoJr)r{Ha yAoBJrerBop.srr ua6lroAeHr{.rrM lu:u:u.ft
Lo - Lu, nafiMasoscHoro HonTtrr{yyMa r.r lw*wfr" 6a.rrrr,reponcnoft cep[rd Ho - Ho.
Earrueponcrl{e JII{HIarr Bblconr{x Ho[repoB BAecb rre paccMarpr4Barorc.s, Tar( HaK
our,r o6paayrorc.E B 6oree rny6oxux cJroflx, t\{oAeJrb Koropbrx tonyvena n [21.
Ilaparr.rerprr nepxueft xpouoc$eprr otrpeAeJreHbr s [2] rlrlrrr upra6nlrara:relnno,
rt uameft aa[a.refi .rrBJr.EeTcrr rax ganr,ueftmee yroqHeHr,re.

3gecr, r,Ibr pacclrorpr{M ranrr{e npo6neuy aueprerr.rqecnoro 6aJranca s roft o6-
JracTr{ xporuoc{epu, r4e o6paayroTo.fl Jrr4rrr,rrr ilaftMauosoxoit u 6arr,ueponcxoii
cepufi. flo cyulecrnyrcqrrlr upegcraBJrerr[.rn{ Bcrrbrruxa BoBrrrrnaer B KopoHe wv
lepexo,[Hor{ c;roe. 3gecn B HaqailLHbrft uouenr trporrcxoAr4r 6ucrpoe BbrAeJreHr{e
6otrmoro fiorrlqecrBa alreprr{r{, TeMtreparypa BoBpacraer Ao Aec,nrnoB r\{rrJrJrr{o-
HoB rpaAycoB, reHepl{pyroTcfl 6rtctprre qacrrrrlbr, BoBHr{KaeT troron perrrreHoB-
cHoro u3ryseuu.fl. flponnnenrae Bctrr,rrrnrr n xpouocSepr{brx cJrorrx (ourrauecxoe
uauyueuue) .rrBJr-Eercfl, B cytr{Hocrr,r, peaxqr,reft xpomoc{epu Ha npoqeccbr, trpo-
r.rcxoA.Eulr{e S 6Olee Bbrcoxr4x o6.racr,sx - Kopoue r{ [epexo[]ro1\[ cJroe. Haxrau
cnoco6ort aIleprrr.E lrepeHocrrrc;r rra Kopouanr,uoft qacrr.r scubrlrxu n xporuoc{ep-
Hlre cJror4, aror Botrpoc o6cym4arc.E r{eo4}roxparHo paar{r,rMr{ aBropar{rr tB-191.
rton[secrseHHoe pemeuue npo6nenr,r trpeAloJraraer cpaBHeHrre aHeprrlrr, [o-
ctyuarorqefi n xponaoc{epy pIB Bepxur{x o6nac:reft, c BeJrrdqrrHoft pa4raaqlrouur,rx
r4 Apyrr4x Irorepb n xpouoc{epHlrx cJIo.Ex. PagnaqlrorrHbre rroTepr4 flBJrflrorcfl oc-
IIOBrrbrM {aHroporu, otrpeAeJrrrrou{r4r{ orron 3rleprr4r.r na xpomoc{eprr. Ec;ru pe-
rlrarb BaAarry B TpexMepuont upu6url?fieurru, To cJre[yer yqecrb rax)fie orro6
srreprul,r Ba cqer reuJlonpoBogHocrr4 n uepu$epnftunrx qacr.nx Bctrbrrrrnrl. O6brsuo
paccMarpraBaerc.E oArroMeprroe upu6nzmeur4e, TaR KaK rrporfl)neHHocrr, xpoMo-
c{epnofi qacru BctrbIIuKI{ B roprraouTarr,noft trJrocxocrr,r anaqurerrHo trpeBoc-
xoAr{T ee paSMeprrr tro Beprr4HaJrr4.

B pacuetax ral(oro po[a paArdar{r4orrrrbre rrorepr4 otrpeAeirflJrr4cr, upra6nramen-

omu6Hu. Xog reuueparypEr c rny6unofi, troJryqeErlrrfi s arux pacqerax, cyqecr-
BeHEO OTJrI{qaeTC.fl OT XOAa TeMtrepaTypr,r B troJrysMlrtrpr4qecKr4x MoAeJr.kx BctrbrrueK
L5, 201 (tax npuuaro r{aar,rBarr, MoAeJrr4, B Koropr,rx pactrpeAeJreur4e reMneparypbr
rr trJlorllocrr.r c uy6rauofi no4o6pauo raxrrM o6paaou, sro6br pacarerHr,re r{HTeH-
crttBrrocrl{ B JrI4III4rrx r4 ItoHTr{r{yyr{e coorBercrBoBaJrr{ Ha6rroAael{r,rm). B cBflBr.r c
sTrrM r{aM rrpeAcraBJrEercfl qeJrecoo6paanr,ru cAeJrarr, roqrrrrre pacrrerl,r paAr4aqrrog-
HbIX lroirepB r4 cpaBHI4Tb rroflyseHr'rble Berr,Isr4Hbr c Korr4rrecrBor[ gl.reprur4, rrocTy-
uarorqeft n xponroc{epy or paBJruqubrx rrcroqurrnoB.

Mr,r paccurarr,rBaeM flprlron arreprrrr.r n xpouoc{epHbre cJror{ or rpex rrcroq-
rlrrKoB: 1) uotox rerlJra r.IB rrepexoArroro cJrofl Brrr[B Ba cser renJrorrpoBoAuocrrr,
2) uarpen r{.rIrnI{M peurreHoM (1-200 A), 3) HarpeB rroror(oM aHeprr4rrHbrx DreK-
rpogoB (1-100 xoB). ItonraqecrBo aHeprr{rd, rrocryrrarorqefi n xpomocsepy, cpan-
r{rrBaerc-E SareM c BeilI4trr,rHofi paguaquoHrrbrx rrorepr, r aroft o6.nacrra. 3rz serra-
uuur,r (uocryflarcuraa gueprlr.rr rr paAr.rauuounr,re uorepu) Aonxnr,r 6r,rrr, panurr,
ecJlrr Mbr trpaBl4Jlbrro npeAcraBJr.Eelr ce6e Mexar{r4aM r.rarpeBa r,ranyuarorqeft o6-
JI ACTI,I.

,{o czx nop p_acqer nroqenefr repxnefi xporuoc{eprr Ha[ Bcrrbrrxxofi uponogran-
ctt YItrLr noo6qe 6es yuera ua6urogarenblrr,rx AarrEr,rx rro Jrrrrrr4.EM uafiMauoscxofi
geplru 121"-241, lurv c yqeroN{ ua6nrogeuufi ronr,no KpbrJrr,eB rrt4rrtt\t Lo 14, 251.
Tonr,xo AJI.TI oqerrb c.ra6oft Bcrrbrrrrnrr 6rr.na pacc.u4TaHa MoAeJrb uo .nrauraRu Lo,
Lp u H66 [26J (ua6uro,qaeMr,re r4rrreHcr{Brroc-rr1-lr upo{urm nisurt Lo, L0 6siu
noryqeHbr Bo BpeM.s rroJrera <Canrora-4> [27]).

flo.nur,re npo{r,rnra r.u:e.u?r Lo (n a6corrorur,ix egranuqax) AJrfl KpyrHr{x B0rrbr-
meR BlepBble ouy6traHoBaHLr B [3], ognano Arrr pacqera uoqe.rrefi-nctrbrrtrex orru
elrle Hllxer{ ne 6ruu r{c[oJrbBoBaHbr.
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floucm MSASJIII SaxilrcqaeTgf B gMtrI{pl4qecftoM uog6ope rafiIIx sgaseuufi

TeMneparypr,r 7, nnoruocrr{ aroMoB BoAopoAa nH u ryp6yJlerrrgot c1opocrll u6

;; p;;";#rry6uHax B xpoMoc{epe, sro6; Bbrqr4crreHgbre Iro r\ro[erlslul trpo6uru
r4 r{HTer{cuB}IocTI4I Jturrt4i:- rl HoutrltlyyMa cooTBeTcTBoBaJrI'{ Ha6IIo[aeMbIM' Taxofi
MSTOA trOCTpOerrr4.E MOAeJrrr rlasr,rBaeTgf r,rgolga r{eToAoM [po6 u 0111],16011. Ofl
IreoArroftparHo trprrMeHsJICfi pasHr,IlvII4 aBropaMr{ AJIfl ..p?:*,',n"u'* o6Gexros ue-

eoarrryrqdunoft xfouoc{epu, tZa1, {axenoa, nonpuaurft [29], scruluex [25, 26].---g'G;u"rlr 
o6paaonagua 6ariMepoBCHoft cep;u Balr(HbrM r(ptrrepr4eM n rnr6ope

trapaMeTpoB MOAeJII{ - TeMIIepaTy-pbl _II TJIOTIIO0TI{ - .flBJIfeTc'I cooTHomelll4e

BeJrr4qr4II gMflccfr:u B JII{HI{flx H6r, FIg u H.9' flpau{Jlbl{oe cooTlrolueul4e uoilyrlaeT-

o.E upr{ rer\{treparype or(oJro 8000-9000 It ra unornocrr{ aroMoB BoAopo[a oI(oJIo

1015 clr-3. Ecnu reuneparypa B Droft o6nactra trpeBbrmaer 10000 It, ro nr,ruucleu-
Hbre oruomenun Euul Eno u Egrl EHcr oxaSbrBaroTc.fl SaBbIItreHHLIMI{ IIO CpaBHe-

Hr4ro c ua6nrcAaeudn (hro, EnF, g\ KoJII{qecrBo D'eprl.rr, LlsJryqaeMofi

BctrLrluxoft B JrIrIrI{rx Ho, Ii13, Hri.
B o6.iracru o6paaonauufl.rrtrfiufr. cep4r4 Jlaftuasa TeMrleparypa B oHoHqareilb-

Eoft MoAeilu 6rrcrpo BoBpacraer or t0 000 uo 50 000 H, a IIJIorHocrb aroMoB

BoAopoga cocraBJl.ser onolo 2.LOt} cu-3. Teoperl{qe.C1l'Ift trpo4llrrr'- Jtu:uuut La.,

pacciurauubrft ilo rrameft MoAeJrr{, [or(a,arr ''a 
p[I-c: l^nrtecre c Ha6ilIo[aeMbrMr{

ipo{rannuu AJrr AByx MoMeEroB BctrBrrr*r4 or 15.06.73 r. [3]. Teoperuuec*tre r{
;;6iltr;"*ui" rrposr* ,vr.,fi. H., - H6 rrpraBeflerr,I Ha puc. 2. Ha6nrogaeMlle

;p;6;; ,rrr# H" - H6 [rfl ucourmeH 6alna 2 n 3 *ir BB,JIT{ r{B t30-32].
tr{irencllsgocTl{ BbrpaE(elrbr B e4r.lulrqax Eetrpepr,IBlrolo ctre1Tpa' ilonnan auep-

rr(.8 B lu1urtx Lo - Lu r{ r4HTer{cr.rBr{ocrb B JIafiMaHoBcnoM }toIrrI'IHyyMe [arr6l
Hrr111e, B uepnOil cTpOKe AaIIbI Ha6JIIoAaeMbIe, BO BTopOfi - TeOpeTuqeCKI4e UOTO-

x,1 B ilafiN{inoncHlrx Jrr{rlrr.flx (epr.cru-2.cp-t. "-t; 
r{ rrlrreucr{Bllocrl{ B noHTtr-

Hyyr(e (apr'cu-z'cp-r ' 6-r ' A-1) una BctrbIItrHIr 6ar.r,a - 2'

La LP L1 Lo Le Lciot (902 A)

4,O.LO6 3,2.105 [8,4'104] 6,2.!04 3,6'104 7,84'104

3,5.106 2,6.10i L,2.to' 1,0'105 8,5'104 8,5'103

Ha6.nmAaenrbre BHarreH[fl oruocflrc.E H cal\Ioii 6ontmofi BcrIbrIIrKe r13 t4]
(2.09.73 r.).' 

Oguonpet{eH}ro c Br,rqr4cJreuueu SynHqrafi [cr:o-rul4r(oB B JrI{IrI{.rIx paccqurb]-

Barorcfl rrorepll Ha I43lyqeuue. IIoc.rreREIle IIponopqI{o}IaJIbHbI pasllocrll S.. /'
g;rr"""", ,S'(Synxqua r{croqgr{noa) u. I (cpeAura rrHreHcrrBgocrr, B AaEHofi JrE-

nrar.r) nuur.rcJr.slorcrl B llpoqecce peItreHLIrI ypanrreuuf [epeHOCa I'I CTaIII4oIIap-

EOOTI{.
flpraror DIIepII{I4 B xpoMocsepy 3a cqer reIIJIoupoBoqllocrll (epr'cu-3'c-')

Bbrsucflflerc.fl IIo +opMyJIe

(L)Qca: #(n"'"'' #),
T\e h - Br,Icora, cM, kc - Hoa{$uqlaellr rerrlroflpoBoAHocrl'I:

k": ks I k",
. 2.83.10-12Itfr.: ---T- (oun * aro"nln!1)

, 1,89. t0-s A : 3 /: ',', qoo T > Z. 104 I(,/i":.-r r\:Vm_A ii,
k": L,6.10-6 Arn T <2.104 It.

ons : 9,L2.L}'raf-'l', oHp : 7,95'L}-ttlT,

p - [aBJrerrrle, k* ks - Hoa{{r.rqueutrr renJronpoBoAlrocrr'r coorBercrBelrHo

lJrff aJre6rpor.ror 11 aroN{oB BoAopoAa [33, 341, nt), noH - IlJrorHocrb (cu-3)

trporoEoB I{ FIefiTpaJIbIILIX aTOr{OB BOAOpOAa.

CpaRnenue Berr4.{r,rHLI Q"7, BbIuI{CJIeuuor,i no ({), c_BeJIIlqI'IHoft pa4r'raqlroHur,rx

troTepb rlo1a3aJro, rrTo TerrJlotrpoBoAHocTb l\{o}r{er o6ecues[rb npI4ToK 0Heprr'rE
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Puc. 1. Ha6urogaeruue [B]
(claomuan JrnEtrE, quSpaur.r
o6oauaseno npellx 'ra6nroge-

nua) rr reoperr,rqecfiut i(mrpnxo-
naa) noutypu traur.rn Lo Bo

BCTIbIItrKE

Pwc. 2. Ha6rrogaerrre [30-32]
(cn.rornnar urruun) rt Teoperuqe-
cxr,re (ur:puxoran) non,rypn urr-
uraii Ho - Ho
Idlr{palrrr o60BHa.reE fiarr Bcnr,r[rx[

/b,

16

4B

4a / 43

4,6

4,8

4B/ 48 4a / zs,L 48

'ToJrbr(o s o6racrr,r cBerreru.rfl uafilrarloecnoft cepr4u, T. e. B 06raorr4 npyroro Boa-
pacrarru.fl reNrtreparypu or 12 000 ao 60 000 H. fry6me, raN{, r[e o6paayrcrcr
IruF.ufr. 6arr,ueponcxoft cepnn, TelJroupoBoArrocrr, [aer oqeHb matr,rft upuron
aTleprl4l4, TaH KaK 3AecE, r4 TeMtrepaTypa, r4 rpa[rreHT TeN{neparypbl ]\{aJlbr. Ang
o6ecrerleHtrfi Bueprertrqecftoro 6alauca B aroft o6racur (T < 12000 rt) uyxino
o6parrarr,ca ft Apyrr{M ucroqEuHaM Erreprlrr{.

B nasecrne raxlrx r.IcroquurtoB I{eoAEoHparrro rrpeAJraraJrr{ob r{ paccMarprrBa-
Jrr4cb paBHbrMr.r aBTopaMr4 M.frrKoe perrrrerroBcKoe [sryqeHr{e (t-200 A) u noror
HeretrJroBblx anerirpouon c euepruefi or lrecfioJrbr(rax naB Ao corr{r{ xaB. flpeg-
rroJraraeTc.fl, qTo rroroK aJlefiTporroB I( perrTreHoBcnolo r.rSryqeHr.r.g BoSrrl4r{aeT B
BblcoKorelrrreparypuofi o6lacrr BcrbrrtrHr{ (T =.2.106 - 50.106 It) B r(opo-
nanr,uoft qacrr{ lrarruarr.roft rpy6nu. I{umuuft Korreq raHoft rpy6xu uaxogurcx n
xpouoo{epe. B axrrasnoft o6racrra r4Meerc.a r{Ho}r(ecrBo rar(rrx aJreMer{TaprrErx
Marrrurr{brx rpy6oH. B UaSarsuofi cragur BcubrruHr{ u xopouauruoft sacru
tpy6xu reHepr,rpyrcrc.fr arrenrpor{br c nr,rcoxoft auepruefi, a reMtreparypa troBbr-
ruaeTc.fl AO ITOCKOJIrT{I,IX MrrJIJrr4OIrOB r{Jrra AeC.ETKOB I\{TTJIJIT4OHOB rpa4yCOr, Boa-
HI{Haer rax}I{e pelrrrelroBcnoe r4aryqerure (rennoBoe r{ HeretrJroBoe). B cooraer-
,orBr4E c r.rslreperru.trMr4 perrrrenoscxoft ?\rfr.cculrt ua op6ure Seunr,r [35, 36] BeJrE-
rrr,rH.a aMuc-crrr{ y rroBepxHocrr{ colnqa cocraBJr.frer or {,6.10? go 7.108 opr.clr-z.
'o-r [10-11,21, Taxaq BeJII4qIrHa BrroJrHe Aocrarosua AJrs KoMrreHcarrrrrr paAr{ar{rlou-
rrhrx rrorepr, B Jrr4}rr4qx nafiMauoscxofi r,r 6attueponcxoft cepvft, oAr{ano rryxtrro
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paggqtrTarb, fiar( pactrpeAeJlger6.E OTa EEepItrs tro rJIy6uHe B xpoMog(pepe u
opaBEr(Tr, pesyJlbTaT c pacllpeAeJleEueM BeJItrquI{EI paAI4aqI{oEIIbIX trOTepb.

BosMoxgocrb HarpeBa xpoMoc{epbr MflrntrM perlrreHoBcnuM uBilyqeErreNr

BnepBr,re paccMarpr4BaJracb CoMosrrl{ h0l. Ho BAecr, rre Br,Isl4crrJr[cb paAtraqlloH-
Ebre troreptr. B.Uzl aror Botrpoc trByqaercfi 6onee [era,nr]rro, Ho paAuarluoEllble
trorepr,r Br,rqr4cJr.rrroron upu6numeEublM MeroAot\{? 6ea Br,rqracreul{-fl 3I!II'100I4I'I B.

oTAeJI brrbrx JrI{Hu.fl X.

Mrr paccur(rbrBaeM trorJroqeutre per{merroBcr(oro uB.lryseHI4.E^B xpo]roc$ep-H-blx
CJIofix, trcIIoJrbBy.E Hoa${uqlleurbr trorrroqariulfl.6i, Aa}IHr,re n [37, 381. Itoo$$u-
qUeIIT trOrJIOIqeHtrE O? trOJlyqeggr,rfr CyMI{EpOBaHueM trO BCeII SJIOMeHTaII' IpI4Be-

AeE Ea pv,c.2B t10]. B oH-ouqarenr,ube nntpaxteul{e AJIfl o Bxolur ral{}He ros{-
{uqzenr roMtrcoHoBonoro pacce.rlHl{f o1!

o : n-# > niot * (1 - cr) o1. (3)

SAeCr O paCCrItrTaHO IIa I atorr BoAOpOAa, tuH, lti - ROHqeHTpaqILE aTolIOB BoAo-
poAa rl coorBercrByroqero r4orra, cr - anr,6ego [Jr.E To]IucoHoBcnoro pacce.flIllla.

Cnextpanrnrrft cocrar perrrreuoBcnoro garyseHus AJrfl trJIaarll;r c reMrrel]a-
rypofi 7 oupegerxercn nnpaxreuueM [10, 39] (rayur-{aHrop ycpeAHen uo Za)

L (E*, T) :2,59'10-20f-0'5exp (-ExlkT), (4>

rge L (Ex, T) - r4aryqenl4e eAl{Ilurrrroro o6r,eMa (apr'cu 3'c-1 'xaB-l), Ex -
EEeprufi {oroua B HaB, k - uocro.sHEa.fi EorbIIMaIra.

Br,rpaxeune (4) yuurgnaer ToJIbHo cso6o4'o-cno6oguue flepexoAbl I4 ilpl4-
roAuo [Irrr Bbrcogr{x rerlreparyp (> 6'106 }t). U"f T < 6'106 }t c.negyer yult-
TbrBarb lr3ilyqegue n nnnusx u cso6o4uo-cs.Eaauubre trepexoAbr. [tournsec'r'so
trorJloqerruoft auepruu ua rny6uue ft n xpotuoc$epe oupegeJrflerctl AaJIee c no-
MOtr{bIO COOrrromerruff

dFxG, Ex)
----ffi:3'11 (0, E*) ,-o(85)€o (Ey) ny1(h),

rfie lrya (0, Ex) .-- troron peumenoBcnoro uailyqenfr.fr. c eueprueft nBdEroB E1
qepeB BepxEroro rpaEuqy xpoMoc{epbr (h : 0),

h

E: Sr, (h) dh, d.Fx($, Ex)tdh - noJruqeorBo IrorJloq,euuoft aneprtru B trErep-
0

rane AEl : I naB. flonuoe nortrqecrBo ageprulr, u0rnorr{euuoe B xpolvro-
o{epe ua, rny6zrie !,, panuo (epr.ou-s.o-r)

@

Qx (E) : zu (E) 5 r* (0, [) e-o(Ex)to (Ex) dtx. (6)
0

BrrsucfieHue BeJrtrqrrELI Qx Ars pasJltrqlrbrx aua.reHuft reMnepaTypBl peHrre-
EOBOItOTO uCToqEtrHa tr CpaBEeHIIe c Be1uqugofr pa4uaquouHblx trOTepb trOxagailo,
rlro AJrE ucroqgtrHoB c suconoft reMtreparypoft (T 2 6.Na H) peurreuoBcxoe'
EailyrreEze trpogur(aer Ao BuaqureJrbgbrx rny6uu r xporuoc{epe. B peByJlbrare
a o6nacrz o6paaorauzs. fiu.az.fr. H, - H, rornoq,aercff JIIrmb HegEaqtrTefibua.s.
qacTb aEeprtrz, EeAocraroqHa.fl AJrfi HoMtreEcaquz paAuaqr(orrHbrx lroreps B errrx
Jrrrutr.fix. Eonu renueparypa peHTreEoBcfioro lrcroquuna cocraBJI.ser oRoJIo
(1,:2). 100 H, ro tro crrexrpaJrbrroMy cocraBs/ per{Trer{oBcxoe uoJryqeutre troJly-
qaercfi 6ouee M.rrr(uM. B arou oJryqae 6orrmas qacrb oEeprtrr{ trorJroqaercfl B.

6oueo Bblooxux oJro.Ex (noa${uquerrr lrorlroqeflla'fr cfr{rbflo Boapacraer o gnuuofr
ronurr) u xbn BeJruqurrbr Q1 c rny6zuofr onaabrBaerc.a 6onee 6ilusruM n coorBer-
orByroqeMy xoAy paAuarlr(oHrrbrx rrorepb.

Ho rpem4e qeM AeJIarb onoErIareJIBEbIe BbrBo[bI, paccMorprrM etr{e o[uu
aoaMoEtuuft ucroqHufi HarpeBa xpouo.o{epuux cJIoeB - troroa EererrJroBElx
auepruqrlbrx oJrenrpoEoB. 0remrponbr ycnop.flrorcfl trpanTrrqecmtr Bo Bcex BcIrbIIn-
rax-[40]. flpu naarauogeftcmuu tryqfia ycxopenr{brx aJrefirpolroB o trJIaBMofi soa-
El{r(aer ,fiecrftoe peurreHoBcnoe uBryqenre (c aueprraeft {oronor 7 20 naB)"
Ea6rronaeMoe Bo Bcu6rmr(ax. Sueprua u ctrenTp pelrrrerroBoxoro uBJIJnreHI,Ifi.
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OrrpeAeJreHHr,rr\[ o6paSOtI CBrISaHbI I]pI{ ETOM C XapaHTepI{CTIIHaI[I4 SJIeI(TpOHIIOI0

uyq11a. 3ra reopeu4secxa.s cBflBb I{ctroJII,3yeTCfr \IIfl onpeAeJIeIII,LfI eHeprI4I,I I4

ClefiTpa [yqKa ycfiopeHHbrx SJreKTpoHoB IIo Ha6JlloAeHr{flrr ?fieCTItoIO peHTIe}IoB-

cnoro uaryqeHurr tscrrbrrrrex llt, 4t-451. Taxlle pacqerbl Aaror AJLII trorol{a
EJreHrporroB DHeprl{rc or 108 go 1012 epr'crt-z'c-' r.t1 rpanlll{e-xpouoc{eprr [8].
CueHrp snexrpouon r{Meer creuenuoft xapal(rep F (E) dE - E-6 dE c seilu'tu-
iroft 6br 3 go 6; F (E) dE - HoJrlrqecrBo sJIeHrpoHoB c aueprzeit or E l,o E *
+ d,E, repeceraroql{x Bepx}Imrc rpaHr{qy xpouoc{eprr uepes t cn2 ea 1 c.

Bepxnnn ipanrEria oHeprrrr4 DJreHrpoHoB B ryqne cocraBJrfler oItoJIo 100 xoB.
Oupe4eneul,re III{E(I{eft Ipa}Iuqbl E, currr,to SaTpyAHflercfl Telr o6cro.srenr,cTBo}I,
qTO AJIIIHHOBOJIIIOBafl qaCTL )fieCTHOIO peIITIeIIOBCHOIO UBJIyqeI{Efl BCtrLIIIIKI4 I{3-
r{eprrerc.tr oqe}rb }reyBepeurro [8, 46]. O6rtsqo trpI{HI4Maerc.E, qro E,t - 5 -- lA
xeB, r'ro ecrb orIeHHI{, corJlacuo ItoropLIM Zr 4 5 reB.

flpra upoxolnAerrr{rr xpouoc{epubrx cJroeB orrenrpolrbr rep.Elor .racrn 
^csoefi

DHeprr4r,r B peByJILraTe CroJIItlIoresuft. ItoJrlrqeorso OHepII4II (apr'Crrr-o'C-l)r.
rug,elaeyoft nyuxonr aJIeHrpoHoB ua rny6uue f n xpouoc{epe, oqeulrBaercs rlo
cre[yror{eft {opuyre (mr. IBJ u [t6l):

Q, G): **rrn(E)(rG) l-0,55) t$+(ff)^'' , tt)

rl:e Fa - rroroK ar{eprldl4 (apr'cu-2'c-1), uepeuocurroft IIyuHoM sreHrpoHoR ce-
pea Bepxlrrorc rpaHIrIIy xpouoc{epr,r, J (E) - crelreur, r'IoHIrsaI{uI{ BoAopoAa,

Kt:Znea (Ar, - Aru), K:Znea/\ru (B)

Are' ArH - a{{exruBHbre ceqeHr4fl croJrRrroBenuft sJleKrpoHa c DJreHTpoEor{ r4,

EJIeI(rpOHa c aroMoM BOAOpOAaT e - Bap.flA aJIeKrpol{a'

c(6):
c (6): I

B (612, t/3) rPu T > 1',

-t)-'l'61 ,,Pn T {t'

B (612, 1,13) - 6eta-{yuxqvn, T :31{ElEi.
Brrqracneuu.fl BeJrr4qr4Hr,r Qr (E) ro (7) rIoKaBaJrI{, qro trprr ,fiecrnoM ctrenrpe

noroxa eJreftrporroB (Er) 10 xeB, 6 - 3 +- 4) auaullreJrbllarl qacrr, oueprl'Ill
DJrexrpoHEoro uyqfia trpoxoAl{r go r.ny6oxux cJIoeB xporraoc$eprr, a B o6nacrr'r
o6paaonauur. turruft. Ho - Hp BLr[eJIeHIIe AHepruI{ He[ocraToqs6 [ns [e1ottl-
treucar{r4r{ pa4r{aqtrour*,rx rrorepb. Ar.a troryseHr4.E yAoBJIerBopr{TeJIb}Ioro cotJIa-
cu.a nerzsufi;- Qs ([) c netrauuuofr pagllaquorlgbrx lrorep6 Qruo (E) ueo6xogrlr1o

Aotrycrr,rrb 6ore-e rrrgrrzfi clrenTpaJlr,Hr,rft coctas SJrenTporrHoro tryqxa E, =' 2

taB, 6=;5. Corlactre Bce lr(e He oqeur, xoporuee, ecJru lroror( aJrenTpoHots xa-
pa1Teprr3yercfl oAr{uM orrpeAeJreuHr,rM Buarren:r,em E, I( oAlll4rlr guaqeuuem 6.

Jlyumee couracue trolyqaerc.fi Ilprl IIaJIoxteEflII [Byx ranr 6onee uyqxoB C pa3-
ti-rxru E, u 6. B onousarerr,noftuogenu MLr BBflJrr{ Hou6uuaqulo tryqfia aJleHrpo-
uoa (16 = 108 apr.cu-2.c-L, Et: 2 naB, U :-tl c troro1oM M.ErKoro peHrre-
rroBcnoro I4ailyqeHr.E (fx (0) :1",6. 108 apr.crt-2.C-1) or IlcroqHIIKa c reMllepa-
rypofi oKoJro 8.106 It. flpu arou B o6uacru o6paaonanutr Ho - FII rrarpeB
xporuoc{eprr ocyrqecrBJr.rrercfl B ocrroBrroM aJrenrponaMra, a rny6rxe - B 06lracrll
o6pasonauu.E Brrconr.rx 6aurlreponcnux rustrft - peETreI{oBcItr{M rrBJryqelrl4eil{.
B o6racru o6paaonanun nv:avfr. rafiMauoBcnoft cepuu HarpeB B Haltret I[oAerII4
o6ecueqr.rnaeTc.E TerIilorrpoBo4uocTbro. PagraqnorrHbre troTepu BAecb? paccql{raH-
Hbre Ha eAr.rur.rqy Maccr,r? 6onr,me, qel\[ B o6flacrr,r o6paaoraurar 6ausuepoBc]tl'Ix
tu:o:,/ift (cnegcrnrae 6onee sbrconrdx reMrreparyp), u EarpeB aJler(rpoHarrl4 r{ pellr-
rerroBcnrrM uBIyrreHr,reM ofia3brBaeTo.s HeAocTaToq[LIM. Clegyer saMeTtrrTb, qTo'

npr,rHfirafi B Mo[eJrr,r noM6r.ruaqr,rfl eJrer(rpouoB c pelrrreHoBcltl{M uafiyqeHue}I
Ire .EBJr.Eercfl eAuHcTBeHHo BoBMolI{Hofi, Taxralr O6paaou, a[ecb MbI AeJIaeM BLIBoI
ToJIbr(o o trpuuqr{trr{anr,uoft BoBMoxtrrocru o6ecleqenras 6anauca eHeprI4I{ c yqe-
Torr Tpex LrCToqEuHoB lralpeBa - TenJlotrpoBo[HocTr{, 6r'rctpr,rx aJIeHTpoEoB 14

Ir.frlKofo peHTreHoBcHoIo u3JIyqeHufl.

(6-2)
T
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Ha plrc. 3 uoxaean xoA reMneparypbr 14 fiJrorHocrlr c uy6ranofi n oHon.ra-
renr,noft MoAeJrrl. Ha arou ffie pr,rcyHxe rrpr,rBeAelrbr BeJrrrqr{Hrr Q.ra (E) lr Q (E) :: Qco (E) * Qx (E) + Qa (E). Typ6ynenruax crtopocrr, B MoAeJrr.r pacrer c
srrcorotl or 10 go 30 xu/c. 3ru anaqer.Ir{.rr rreHbrrre rex, noropr,re 6r,r.uu noJryqeHbr
s [26] (10-50 xrr/c). Paenusue o6yc.nou.neuo, ro-Br.rAr4r\{ot\{y, relr o6cro.srenr-
orBor\{, sro ua6rroAaerrr,rft Horrryp rleHrpaJrr,Hofi qacrrr rurrr4a L" n [26] n -l,tJpaBa rulrpe,.Ien Ha6[roAae]rEre Hogrypbr s [3], Bbr.rucJreHHoe Iro MoAeJrrl orHorrre-
Hue Beruqr4rr an{r4ccr{rr B JrrlHr,rflx Lo u Ho (Eyol Ego) paBr.ro -0,5.

19 zn

tg4
rg 4,

4
a rdd,

/7

Puc. 3. Teruneparypa ? ra nou-
qeErpaqrrE aroMoB BoAopoAa nH
s o6racrr4 Bcubrmftrr

Qrad - pagrraqrronrrbre trorepu, Q -Ilpr.rrofi aHeprrru B xpoMocgepy or
Tpex r{cToqHr{I(oB-TelJrorrpoBoa-
HOCTII, IIOTOHa OJIeI(TpOHOB II IIOTOHa
MsIfiOrO peHTrerloBcHoro l4sJryrreHuf
(apF. c-1. r-t )

2rlto

,/5//O

,/z///
/,/z//
8/r/
6/Z/

/6

,//

rg6

3auerralr BAecb, rrro pacnpeAeJreHr,re reMleparypbr r,r rrJrorHocru c rry6uuoft
B Halrrefi l{oAeJrr,r cxoAuo c re}r, qro [oflyqeno s [19] AJrfl rrpoxom[e]rr4.rr y4apuofi
BOJIHLL

B aaxnro'reHue nepeqrlcJlI{}I ocHoBHbre xapar{Tepr{crrrxr{ nonyueuuoft rroAeJIr4.
B o6nacrn o6paaoranrax tusufr. FIoc - Ho u.notuocrb aroMoB lsoAopoAa cocraB-
Jrfler omoJro l1rb -2. 1015 crr-3, a aJrexrpoHr{a.rr rrJrorr,rocrr 1013-3 . 10rB crrr-3.
Teruueparypa BAecb 7500-9500 H. JIlrHuu nafinrauoscxoll ceprara (qenrpanruue
ylc1l) o6p-aayrcrca s o6racrra 6uctporo ro[ber\ra rerrrueparypur' o, -9500 

go
40 000^H. Sror xpyroft nogreu reonndparypr{ rrpor4cxoArr u ,rrepaane rly6rau
oKoJIo 2-3 xu. flnornocrr, B\ecb -2. 1013 aM-3. To.nrlr.rua Bcero cJro.E, B noro-
porrt o6paayrorcfi JrrrHr{lr nafiMauoscxofi cepuu r.r Jrr{Hrrrr Ho - H6, cocrflBJrfleT
or(orro 100-150 nu.

B o6nacr:ra o6paaonanlrs nar,luauoBcnrrx trusvft (T : 10500-+-40000 H)
rpaAI{eHr reMreparypw d,Tldh BeJrr{r(, rd aHeprertrsecxufi6anauc o6ecuesusaerc.E
SAeOL B oCIIOBHOI\{ 3a CqeT TeIIJIOIIpOBOAHOCTI{ 

- 
DI.IepfIIfi nOCTy[aeT I{3 BLIIIIe-

JreEtar.r(ero flepexoArroro cJrorr. Hr,rme, r o6nacru o6paaorauux 6alruepoBcnr{x
.nr'rnraft (? < 10000 H) , rpa4raeur relrreparypr,r {aJr rr renJrorrpoBoAHocrb rrpar(rr{-
qecr(It Ire r{rpaer poJlr{ B oHeprerr4secxou 6arauce. B ary o6racm aHeprr4rr [ocry-
rlaeT Ba CqeT llofJloqeHr4.fr Nr.ErHoro pe]rTreHoBcltoto r4Sryqe]rr{.s r{ TopMo}fieHr4E
ycKopeHHbrx aJreHrpolroB.
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o METOTE qI{CTEHHOTO PACTIETA 
vrlt 517'eae'8'523

HEJrrrHEt[Hbrx pAArlAJrbHbrx rryjlbcArlflm 3BE3[
.4..I. I(ocoru.res

Pacc'lratpzrarorcn oco6ersoctu trptrMeEeEEf Meroga noteqEhrx paauocreft Ail.E qtrc-
JIeEEoro pacqera uenrgefrsnrx paAtraJrbrttrrx riynrcaqufi aaeag. Mareuartrqecr(ag MoAenb ra-
fitrx rlyJrbcaqraft ouucrtsaetc.E ypaBueutrffMr4 EecraquoEapuoft rparzraqzonuofi raaoAtrEaMgr(rn

' B oAuoMepuorrr (crfepuuecnu-cr{MMerpuquoru) rpr6nzarerzu.
Ilonyteuo AByxtrapaMerpuqecnoe ceMeftcrso troJrEocTbro roucepBarrrBEBrx paoEocrmrx

CXOM' B KOTOpf,IX BEITOJIE€IrT'r Aaft paBEOCTnEIe aEaJIOItr OCEOBELIX AaROEOB CO,XpaEeEUfi, Ta1g
u AoIIOJIEETeJI6EEIo COOTEOmerfia, rrrpaxarom,ne 6a.naEc tlo oTAoJIBEBTM BuAaM aEeprm. Tdrqe
paBEocrEEre'cxeurr o6ecneq[Baror 6oree tosrbrt pacqer selurefiurrx reseuut c yAapELrMr
BOJIEaMtr trO CpaBEeEtrIO C ApyrtrMu paa'rOcruuW CxeMaMu TOIO E(e trOpEAI(a attrporotrMaqrru,
Paccuotperu MeroAEr s[ireuuoro pemeuua EeEBEhrx (a6corroruo ycrofiuranux) pa3EocrE6rx
cxeM tra AaEEoro cerueftctsa. BrtqucautemELre aJrroptrTMbr trocrpoeEEr Ea ocEoBe urepaquoE-
Eoro }reroAa Hrrotora c flpuMeEeuIleu uarpuurofr trporoEr(tr u MeroAa pagAeJrr,Ef,rx trporoEor(.
rlucneusrrft MeroA rlpeAJraraercff r4ctroJrbooBarb Ar.E pacqera paAuaJrbuhrx uyarcaqut aaea4.
6onrmoft aMrrJruryArr.

ON THE METHOD OF NUMERICAL CALCULATION OF NONRADIAL PULSA*
TIONS OF STARS, by A. G. Kosovicheu.- Some features of using the finite difference met-
hoil for numerical investigation of rionradial pulsations of stars were consideretl. Tho ma-
thematical motlel of these pulsations is described by time-depenclent gasdynamical equations
with gravity. A one-dimentional (spherically-symmetric) caso is conqitlered.

It was obtaineil a twogarametric family of ultimate conservative ilifference schemes
where the difference analogy of the main conservative laws as well as the additional rela-
tions for the balance to intlividual kinils of energy are performed. Such difference schemes
provitle more exact calculation of nonlinear flows with shocks as compared. with the other
difference schemes with the same order of approximation. The methods of numerical solu-
tion of implicit (absolute stable) difference schemes for a given family were consideretl. The
coupletl equations are solved through iterative Newton methoil using matrix ancl separate
successive eliminations. Numerical methotl can be used for calculation of large amplitude
rarlialjpulsations of star!.

MareMatu.recfia.f, trocrauoBxa BaAarIu o nenuuefiuhrx pa[uanbubrx rryJrbca-
qu.fix BBesA trpuBoAur fi ypaBHeEuflM raSoBoft EtrEaMunu, B r(oropbrx yqurbrBaercfl
Aeftcritre rpaBuraquouurrx cuJr hl. Oru ypaBgeEuff rar(Ere rBJrsrorcfi ooEoBHbrM
aneMeEroM MEortrx Apyrux saAarr acrpo{rr3unu. IpaazraquoEEaff raBoEuEaMtrft a-
rrptrMeEuMa urfi uByqeEuff rreKoropbrx oco6eHEocrefr crpyKrypbr BBeBI u E)L
aBoJIIOquu BO BpeMeHtr, [Jr.f Ollucarrzfl AuEaMuatr MeE(BBeBAUOfi Cpegn, ABz]fieEuft
raBa B arMoc{epax BBeaA. Han uparuJro, eAuEcrBeHEbrM a{{exrzrrnM u ,yEr.r-
BepcaJrBEbrM ctroco6oM pemeEufl uogo6nrrx BaAaq .sBr.srorc.E rrIrcJIeEEBre Mero[Er-
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Bamnr,tlr aranoM qr,rcreHuoro MoAeJrr,rpoBalrr{ff, Bo r\ruororl orrpeAeJrflrorqr,rM
ycilex r{ccJreAoBaHprtrl trBrrfl,eTcs KoHcTpyr4poBaHrre tsr,rqucJIuTeilbrrofo aJrfopr,rTMa.
.0ro oana.raer, Bo-trepBbrx, fiocrpoegr4e paar'rocruoft cxer\{br AJr.E r{areMarusecfioft
Mo4eJrrr, r. e. annpoxcr{Maqrrrc 4n{{epenqrdaJrbHr,rx ypauueuuft arre6parauecxu-
iuu (paanocrur,rlna), r{, Bo-Bropbrx, coB[arrr{e a{{entunuoro [IeroAa pemeHr{s pas-
Eocrrblx ypanueuuft.

flocrpoerure paauocrnofi cxeMbr B ragoAr4lrar\{rrfie r\ro)r(Ho paccMarpuBarb RaK
BaMeuy rretrpepbrBHoft cpe4u, uoAquHflrorqefica 4u{{epeHqrraJrbHbu\r ypaBHeHr,rrM,
EeKoropbrM ee ArrcxperrrbrM arraJroroM, Koroprrft anonroqr4orrr,rpyer rro BaxolraM,
otrr{cbrBaeMbrM paBnocrrrbrMr{ ypaBuerrrr.flMrr. 3ra mo4err AoJr}r(Ha orpax(arb oc-
EoBHbre csoficrsa cpeAbr 14 npaBr{JrbHo trepeAaBarr, {uauuecxr.re oco6erruocrr.r
flByqaeMbrx flpoqeccoB. Paayrr,ruo rpe6onarr, B rrepByro oqepeAb BbrfroJrHeur{fl B

.gucHperuoft Mo[eJrrr paaHocrHbrx auaJroroB BaxoHoB coxpauerrrr.E r{accr,r? rdMlryJrb-
ca r4 aueprrrr4, noropr,re Jre)fiar B ocr{oBe ypanuenuft raao[r{Ear{r.rHu. Paanocrnrre
'cxeM6l, B r{oTopbrx Br,rtroJrHeHbr pasr{ocTEbre arraJrorr{ 3al(orroB coxpaHeHr4.s, Ha-
.1618arorc.fl KoucepBarr,rBHr,rMr{. Cnoftcrso KoHcepBarr4BHocTrr paBrrocrur,rx cxeM
flBJrflerc.fl neo6xogunr,rM ycJroBr.reM trpaBr{Jrbuoro pacqera raBo4r{HaMr.rqecnrrx
reqerzft c y[apHbrMr{ BoJrHaMr,r.

Paanocrur,re cxeMbr, rtoropbre o6r,rqno r4crroJrbayrorc.tt [Jr.rI pacrrera ue.uuueft-
rrhrx paArlaJrbHbrx ny.rrr,caqr.rft areag It-31, ue annarorc.fr norrcepBarr4B]rr,rMr{ -E rrux EapyrtreH Bar(ou coxpaHeurr.rr uoruofi aHeprrdr{. Eror 4e$exr oseub orraceu,
TaK HaH B pflAe clyqaeB rrorr(er trpr.lBecrr4 H HeBeprrbrl\{ peSyJrbraraM.

Hraxte ouucatt Br,rrrrrcrureflrurrft anropr4TM [Jr.fI pelreHrlfi oArrorrepgbrx ]Iecl'a-
qltouaprrbrx Bagarr rpaBr.rraqrronnofi raaoAr,ruaMr{Klr, ygoBJrerBopxrcrqeft rpe6ora-
EuffM noHcepBarr4Br{ocrr{ r,r rroJrHofi xoHcepnarraBuocrr.r.

l. Yparuenr,rn
HeJrr{HefiHr,rx pailI{aJrbHbrx rlyJlbcauufi anea4

Cuoreua ypaoueuuft raBoAI{HaMrrr(I{, ourrcblnaron{afl o[Hor{epHoe c{epuvecru-
CuMMeTpIltqHOe ABI,I,fieHI4e raBa c yqeToM trepeHooa TeIIJIa nyTelI nyur.rCtOfi reu-
JIolrpoBoAr{ocrr{, B MaccoBbrx JIarpaH}HeBbrx HoopAr{r{arax r{rreer c.regyrcrquft ru4
[1]:

0rl0t : u,

1rsl0s : 3/p,r

0u ^ 0p 4nGs

atdsrzt
aE a t L\ a

#:-p;(t) - -fi(rzrv) ie,

W - -*r'# ,

p : 9(p, 7); E : E(p, I); e : Ut(p, 7).

(1.1)

(1.2)

(1.3)

(1.4)

(r.5)

(r.6)

3Aecr f -npeur, r-paAr4yc, p-rrrrorrrocrb cpeAbr, s (ds:pr2dr)-.nar-
paHlr(eBa r{accoBafl r(oopAr4Hara,u- cnopocrb, p - [aBJreuue, E - ts]ryrperr-
rlfi-sorreprrrfr,W-reunonofrrroron,Z-renrneparypa,e-noiltrHoctno6,r,err-
HbIx [crosHrrr{oB elreprlrr{, lt : krp : 4acTrl3x, k, - xoa$Suqr.reur nyvl,rctofi
TerrJrorrpoBo[Hocrrr, G - rpanrarar{rrorrHafl rrocro.sHHafl.

Harolruralr, qro ypaBHerlr4fl raBoAr{HaMrrnr4 lrMeror onpeAeJreHrrrrfi {nslrvecxufi
cMr,rcJr. Vpanneurne ({.2) nupaxtaer Baxorr r.raMeHerrrrfi o6seua {urcuponauuofi
Maccbl rasa. 3aHoH coxparreur{.fl Maccbr trpr.r Baur4cr{ ypanuenuft B JrarpaH}fieBr,rx
r{accoBblx noop[trHarax Br,rtroJrrreu aBToMarrlrrecHu. Vpannenue (1.2) r{oxrHo Ba-
flr{carB n Sopue ypaBHeHrr.s HepaapbrBuocrr{

#(+) :$r,'u). (L.7)
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f{ra aroro rryxruo upogra{{epeHrlr,rpoBarb (1.2)uo BpeMeHlr r ysecrb (1.1). Vpan*
Eeur{e (1.3) npegcraBJr.rrer Baxorr coxpaHerrrr.fl r.rMnyJrr,ca. Vpanuenr,re AJr.fl BHyr-.
penuet alleprl4rr (1.4) raHxe r,nreer HerrocpeAcrnenunrfi {uauuecxr,rft crrrbrcJr: oHo.
tror(asbrBaeT? qro r.rsMerreHue BrryrpeHHefi aHepurr4 raSa nporrcxoArrr 3a cqer pa-
6orr,r crzu AaBJreHlIrr I{ rroronoB rerrJra. flpeo6paayeu (1.4). Vur.rourlrn ypaBr{e}rr4e
ABr{rr(eHr{.rr (1.3) ua a, rroJryqr,rr{ cooruorrreHr{e

0lr' 4ncs\ - dt)
.1, \ 2- - , ):-iil'- ors '

(1.8)

(r.1,1)

aoropoe oalraqaer, qro r,raMeneHr,re cyMMbr rtrrHernqecxoft u troreurluaJrLrrofr
DEeprr(I[ eAuur{qbr Macchr raaa trpoucxoArrr Ba cqer pa6orbr raaoArruaMr{secxo,ft

cr{rrbr- ,'+.: - +S. C*rrorrnax (1.5) u (1.8), c yqeroM (1.7) uouyurau

(t.e)

floc.teAnee ypaBlrelrr.le, rrpeAcraBJrerrHoe B Tar( rraabrBaerror[ Ar{BeprerrrrroM Br{[e:
Bbrpalnaer aaHoH coxpaHerrr,rq uo.nrrori arreprr{r.r. Taxuru o6paaou, ypaBHe}rrde
oHeprr{r{ r{o}r{er 6r,rrr aanr.rcarro B paBr.ronpaBrrr,rx {opuax $.$ v (1 .9).

,(ua cxnoanoro pacqera ygaprrbrx no"un 6ygeu npr4r{errflrb rreroA r{crryccrBen-
noft s-flenocrlr. B 0rolr rreroAe B cr{crerry ypaBHeHrrft raeognuarrrrxr{ BBo[-rITc.E
HeI(OTOpbIe AOIIOJIIILITeJILFIbIe AIICCIIIIaTIIBHrIe qJIeHbI, I\{OAeJILIpyIOUlr.re gefrCtrne
pearr,nofi B-fiBr{ocrr{ B y4apH},rx BoJrrrax. Bneqerrue r,rcnyccrBeHuoii n.saHocrl4 noB-
BoJrrrer nprn6.nuxeuHo orrr.rcarE, cHaqoH na Sporrre y4apnofi BoJrHDr rJra[Hrr]\r nepe-
xoAotr Ha rlpoT-fr?fieHl4rr rrec(oJrr,Hrrx npocrpaHcrBerrrrblx ruaroB paanocrHofi cerHrr-
flpu arou Spour y4apuoft BoJrHbr rrporrBJrrrerc.E HaH o6racrr, orrrocr4TeJlbuo 6r,r-
crporo lrar\{eHeHr4.fi rrapa}rerpoB raaa. Cxopocrb rrepeMerqeulrs ar:oft o6nacrlr cos-
laAaer co cnopocrr,ro ygapuoft Bo.rrrrbr, a rlBr\reuerrrre repMoAr{HaMrlqecmr,rx
BeJrr{qr4H B rreft - co cKaql{ar{rr Ha $ponre ygapuoft BoJrHbr. Ho nporaxeHHocrE,
cauofi o6nacrr.r repexoAa cyqecrBeHHo npeBrirrraer peaJrbHyro ur.rprrrry {pouta
y4apuofi BoJrubr, r{BMep.rrenryrc HecnoJrr,(urrr{ AJrr{Ha}rr.r cno6o4uoro npo6era ts raBe.
(Doprnrarnuo r.rcxyccrBeHHafl B.sar{ocrb BtsoArrrc.s Kar( Ao6aBHa r( [aBJrerrlrro, TaK
qro B ypaBHenun (1.3), (1.4), (1.9) Brrecro p BxoAr4r cyMr{a

g:P*a, (1.10)

rAe o - (n.fl3r{oe) AaBJreHr{e, Hau6o.,ree qacro paccr(arpr.rBarorcrr ABa rrrrra B.sB-
Hocrra [4]:

a) rrunefiuafi ts.sar{ocrr,

yoI0u(D:---i\*

6) nnailparrrqrrafl

-l#l)'

+t+l(#-l#t)
B-E3I{OCTI;

c0: 
-

Bnegenrra.t raHr{rr o6pasorr rrcKyccrBeIrIIa.E BrIBr(octr, <pa6oraer) JrL{IrIE

y4aprroft BoJrrrbr, rile 1ul 0s < 0. B BoJrrrax paape?fielrl,Ia )ul 0s1. 0

(1,.12)

na Spoure
u or:0.

. 2. flocrpoenue paanocrnofi cxeMbr

flpu uucueuHoM peueurrrr BaAaq raaosoft ArrHaMrrntr ruupoxo I{cuonbayercr
lpuEqrm r(oHcepBarr,rBHocru [5], uoanor.srcqufr crpourb paBEocrlrble cxeMbl?
B I{OTOpr,rX Br,rrIOJrHeHbr paSHOCTHbre ar{aJrorr4 ocrroBlrbrx BaKoHoB coxpaHeHu.E..
Csoficrso xoucepBarr,rBuocrrr o6ecue.runaer rax)r(e BbrtroJrrreuEe B cxeMe cooruo-
menrft lrcrourao, rroaroMy trpr{MeHeHrre xoucepBarrrBr{brx paauocrlrbrx cxeM uoB-
BoJr.fler rrpaBr{JrbHo trepeAaBarb perrreHr4.s c ynapHbrMr4 BoJIrraMtr [5, 6].

B [7] [per,rMyqecrBo RoHcepBarrrBrrl,rx paBHocrrrblx cxeM BbrflBJIelro rrpr
pacqere yAapr{rrx BoJrH B rreoAuopoAHoft cpege. B xa.rectse recra raM rrr6pauo'
aBToMoAeJrBHoe pemeHrre o pacupocrparreurrlr cr,rrrnofi yfiapnoft BoJrlrbr B cpe[e,.
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c a1cfroHeHrlrraJrbr{o r{BrreHrrrorqefics u.nornoctrro [B]. Peaynr,ratr,r pacrleroB tro-
KaBaJII{, qTo ToJrLKo anilpoHcIrMaI{LIfl ypaBIIeHI4f 0HepIuI{ B ArIBeprentuofi Sopue
Aaer npaBr,rntur,rfi peayJrbrar, B noropolr noflolr{eHr{e y4apnoft BoJrIrbI He saBrrclrr
crrJrbrro or LraMerreuua xoa{{rnqlrenTa rrcnyccrBelruoft s.flaxocrl{ rrJII4 I,I3l\IeHeIrI4.rI

paaMepa paanoctnoft cer1l{. flpra annpoHcIII{aqLII{ HeAIIBepIeHtIrrtx $oprr ypaB-
HeHrr.fl aHeprllrr, xor.fl r{ yAaercr uo4o6parr, rrogxoA.aqee BHaqeIII{e xoa{Sraqraeura
I4cRyccrBel{Hoft s.gaxocrl{, rlo aro BHaqeHr,re cIlJIr,Ho SaBI{oI,IT or BeJII4qIlHbr Iuara
cerxrr r{ rrapar{erpon aa4aura. Taxuu o6paaou, B aror{ cryqae HoHcepBarl{Blrafl
paSlrocTrra.fl cxeMa oKasblBaeTcfl eAI{H0TBeIIHO IIpI{eN{JIeMOfi.- IIp, rrOCTpOeHL{Id KOIICepBaTLIBHbIx paBHOCTI{},IX CxeI{ AJI.fl saAarl O6r,rsuOft
raaOnOft ArrrraMr4ltl{, a[[pOHCIIMI4pyrI ypaBHe]II4e aIIeprIILI, L{CxoA.trT I43 AI4Bep-
reurnoii: {opurr ero Batrr4cra. B ea4auax rpaBrrral{I{onuoft raaogl4rlarll4xrr rrplr-
r\reHfTt, gna orofi qeJlr{ paBI.Iocruylo arrrrpoHcI{MaqL{Io AI4BepreHTHoIo ypaBllerru.tr
arreprrrrr (1.9) ne BcerAa ygo6uo, rax Rar( B BBeaAax BHaqeHl{.fl rpallI,Irallraorlnof
U ren;ronofi eHepII4II Moryr oIIJIbl{o paBJIIlcaTLc.fI B paBH},Ix o6lact.sx. B sacrno-
crrr, y rroBepxllocrr{ BBeBAr,r s o6rracr.Ex nnsHofi rIJIor]Iocrr{ Br(JIaA renlronofi euep-
rrrr{ B rroJrHyro rrcqeBaroqe rlat. B raxofi cI,ITyaIILIId Bblsl4cileuue re}rneparypbl
c nolrorqbro paaHocrHoro aHaJrora ypaBHeulrr (1 .9) npuno4ur H 6orturofi ouru6xe

19]. C eroii rosxr4 BpeHr{.a AJr.rr trocrpoeHrr.E paaHocrr.Iblx cxeM npeArloqrl{reJrr,HblM
flBrrfrerctt rre[uBepreHrrroe ypa]lI.IeHI4e aHeprrrw (1 .4). OAnaxo B 3ro1\{ c[yr{ae, xaK
r,rBBecrHo [6], upra paauocrnoft annpoHcI4MaI{}II4 CIIcreN{bI ypanueuuft (1 .1)-
(1.6) nroryt rIo.EBI{rr,cfl $raxrrannr,re r4croqIrLrHL{ a}Ieprl'rrr' rrro rrpI4BeAer H He-
yAoBJIeTBOpI4reJrbHOMy pacqeTy yAapHblx BoJIH.

Oxaeanocr BOBl{oxtllbll\[, I4cxoAfl uB ue4r.rneprelunofi {Opur,r ypaBHeIIlIs
DHeprr.rr4 (1 .6), nocrpor{Tb paaHocrrryro cxelry, n Horopoft BbrrIoJrH.BJrLrcr, 6br Ire
TOJIbI(O paSrroCTHbre aHaJIOIrr OCHOBHT,IX SaHOHOII COXpaUeHI{-fI (ltaccr'r, rIN{IIyJIr'Ca

u aueprlrlr) , Ho r{ AonoJrrlrrreJrrrHlre coorrrolrelrl{.fl, Bbrpa}Harotql4e 6alraHc rlo or-
AeJrbHbrM Br4Aar{ aHeprr{r{, Cxellrr, o6.raAaronllre orr{NI coofictnou, HaBbrBalorc.E
rroJrlrocrbro KoHcepBarr{BHbrl\{r{ [10]. flornocrblo KolrcepBarr{BHbre paBHocrHble
cxet\{r,r npomJrrr }rHoroJreTHroro rrpoBepfiy Ha npaHTI,IHe rr [oI{aSaJILI BbIcOKyIO

Ha4erxnocru [6].
flocrpouu noluocrr,ro HorrcepBarr{BIIyrc paBHocrllyro cxer{y 4na ypanueuraii

rreJILIHefi HbIx p aArr arl bHr,rx rlyJr bc al{lrft ane a4 ( t' I ) - (1 . 6)'
B pacuetioft o6ractlr 0 ( s --( So : Mol 4n (Mo - r{acca soea4r,r) , t}- 0

BBeAeNr rrepaBrroMepHyro pasrrocTHyro cerKy c IIeJIbII\ILI II UOIyI{eJIDIMI{ ysJIaMI{

s; il siy12t i:7,2,,..,N- T,Oupe4elrnrr urarrr cernl{: h;:s' -si-r
AJr.q I{eJrbrx yBJroB u h,, : Si+,/, - S;-,7, AJIfl IIoJryI{eJIbIx yBJroB. CerHa no BpeMe-

ruti ti+r: ti * ti, i : O, L,2,. EyAeu orHocl4rr, R I{eII}Iil( yBJIaII cerfiII
(s;, l;) ceroql{ble {yuxquu c6opocrl{ uoi : u (t,, l;), efileponoft ueperleurrofi

rxi: r (s;, l;) u rerlJioBoro lroroHa W'r: W (tr, t3), a n noJIyIIeJIbIM roalftarl

(s;,6, t) - ceroquble Synnquu AaBJrerrr.rr pl : p \si-,1,, ti), rIJIorHocrI{

pi.: p (si-,1", ti), nrryrpeurreft aHeprrur Etu : E (si-,1,, ti) r{ reMileparypbr

ftt: f (si-,1,,ti).
flocrpourt ArLa ypaBHeuuft (1.1)-(1 .6) paauocrnyro cxeMy c Becalrll:

,i*L - ,i : oLui+L + (1 - or) ui, (2.r)

(2.2)

(2.3)

(ri+l)s - (r{:l)s a--z-:4'
ui*L -ui _ I -i+t -i+t Si*r- sl 1 4tGs.:+- 

-.1?, lr, 5u _F (r _ r,) =Tl-.-a;
Ei+L * Eiry:- [o,si*' + (r - o,) si]+(#- #) -

trilrW) _ (.yr,)rll i_Ll_"+(l-od?,, I- ['^
1, i*r1' W iu*, * (r i!l' W fi

h.
L

* onuin' 1 (1 - o'a) ei, (2.4)
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Wi-, : - h,;r 1rt-y, 
rill, 

-..rir' ,

p'u*' : g (pi*,, Ti*\, ni*i : E (pi*r, Ti*r),

ui*': u{ (p!ro,, Ti*r).

l3.qecr0-( or< 1, k:1,...,4- BecoBbre lrHolnrrreJrrr, Rtfr.R, - uexoro-
psle {ynHqr{r.r BeJrr4qr.rH r'r*' urti, arrnpoKcrrMrrpyroqrre B},rpa}HeHrre i. Itor.*par-
nuft nn4 arrax {yrrxqufi 6y4er onpeAeJrer{ Hu}fie. ki, : (hu*rkl,*, + nr*riilt
l@, + hi*t) - r,nrrepnorr.rrqr.rfl cerosnofi {yunquu kr*, : tr 1pi,1*r:, r,;+\ n u.rii.
yairBr. @ynxqraro g arnpoxcr4Mr,pyeM B coorBercrBttr,- c (1.10)-(1.12):

gi*': pi*L + ,,li*',

r[e

,.,i+r_ \pi+L (ui+L-ui+l _| ,i-t-,i1l l\,i \---i-- -i---T-l)
- B c.tryqae nraHefiuofi B.rIBKocTIlI, urrrt

co{*,:_ upl*t !,!.'-"i!ll( "".'- "i:i _' 2 I kt l\ hi

- B cryqae KBaAparr{suoft s.Eaxocru.
Sauu,reu paaHocr,yro cxerry a 6earru4excurrx o6oanase'ufx:

f t : LL(oi,

(r'); : 3/p,

111:-,?rgf') - ry:,
E t - -r., (+), - f,w1,Ptt * e(on),

W - - lt*rzT;,
p:9(p,T), B:E (p, 7), e:5t (p, T), k*:K(p, p(f 1), Z,
f (+D), g:p*a, co:Q(p,u;),

rAe

/ \'O

t - +('"--|";l) -nruefina.s 
BrBr(ocrr,,

Q:{ I rro
t - + lzr"-l(a- -1";l) -xna4parl'rq*afl B.EBKocr6.

flpn sanr,rcr,r r,rcrroJrbBosaur,r 6ealrlrAeficrrbre o6oeuaseEufl ceroqHr,rx Syuxquft
[tt] y:a\, g:ui*', y(o): og + $_ o)y, vet):ai-tw purro"rrr*
rpor.{3BoA}IbIx: U; : \yi - y;t)lhi Arrr{ cerosHbrx {yuHquft, oilpeAeJreHEbrx
B rle,rrbrx y3rlax, A;: (Aa - y)lhi,qr.E ceroqHux {ynxqufi, onpege.nerrHr,rx
B noJryr{eJrbrx ya.naxj At: (0 - A)l"r.B ganruefiruerr BBeBAoqHy rrpu o6oauase-
Hr{rr ceroqrrofi {ynxrlur,r fu n qenoM yaJre 6y4errr otrycrarrJ.

Ilpeo6paayeu paBHocrnyro cxeMy (2.7)-(2.11) raHrarr o6paaonr, .rro6br
ypaBlrer.rr{e aHeprr.rrr [pr{}r.aJro AlrBeprerrrur,rft nlr4, Bygeu nocrytrar]; aHarorr4qgo
npeo6paaonaHr4.fll,r n 4r,rS$epeHqrlaJrbrroM cJryqae, Horopr,re 6r,rlur uponegeHhr
B npeAbr[ytr{eM rly]rfire.

IJarr uorpe6yrorcr {opuyrrr paBrrocrr{oro
{yunquft [tt]

(au); : yu; * aiu (-1) : a el) u; * !;u,
(yu)t:|ut*uAr,
(uy*); : u;a + [lra; * u (-1) (y (-t));]

,1.12

4u{{epeuqr{poBaur{fi ceroqHbrx

i)
"i*'- "';l

(2.5)

(2.6)

(2.71

(2.8)

i'.nl
(2,10)

(2.tr)

(2.1"2)

(2.1"3)

(2.1,4)



(n soprvry.ne (2.14) ceroqua.rr {yrxrlran u otrpe,qeneHa B qeJrr,rx yBJrax, a cerorlHaE
Qy,Hqu.s A - B noJryr{errr,rx, U*: (h*ryt * hg*r)l@t * h*r) r4,reprroJrflr{r4fla qe.nuft yaeu i);
{opuy;ra trepexoAa or olHoro Beca H ApyroMy

a@ :ytl3) 1 (a-ilw, (2.1b)
r $oprrly;ra

(a;)t: (ar);.

C,,araeur,re r upaeofi qacrrd upeo6paayerf cJreAyroqranr o6paaonr:

g(ai (Ru(oi)-: [g(od * (o, - c2) rgifR (u<o.st * (or - 0,5) tul)]- :
: g(oz) (fiuto,o);- - 6rr,

TAE

682 : - r [(ot - 0,5) gto') (Ru1); * (ou - cz) gt(Ru@,b))-].

* l^ruro,urglo'' + l?r (- t)1"? r)l(o,o [g (- r)]!',)]:
: 

+{.Ra(0,5)s!o, + a (- L) lu (_t)lo,o gs (-- t)l!")t - 6u,,

(2.,1,6)

Bu.avane loJIyqI4M paBlrocrnoe ypaBlreHr{e HepaBpbrBrocrr{, atrtrpogcrrMrdpyro-qee (1.7). ,{,na ororo BoBbMe}r paaHocrHyro rporraBoAuy, oi 1Z.a)---------rr^-

(2.r7]-

(2.18)

(2.1e)

(2.20)

(2.21)

[(ra);Jr:r(+),.

C nouoqsro (2.1,6) u (2.7) troryquM

(+)': (/ia(o'));'

rEe R': (?'.!^!? + i'z)l-?,,41age.roryquM paauocrnrrfi anhnor ypaBuegrra (1.8).
vrr,ruo?fiur{ (2.9) ua u(0,6) - 0,5 (a f u) u-npeo6paayeu orAenbHhre cJraraeMhrg
cJreAyroq,rrM o6pasou:

u@,6)ur:!+9-+ - n'=ru' :(+)r,
u@,q 4Yqs : #[u{oo 1 (o1- o,b) ru1):

: # ', + # (o1- 0,5) itotr: - (+),- 6"r,

rAe

6e1: - +"e,1;* (+),] - # (or- 0,5)rut.

Taxlru o6paaolr, izlreeu

I uz 4nGs \(+ - -:F), -- R1u@,s)sfo') + 6'r.

O6oeua'ruM U ': -4nGs/r norenquarrbrryro gneprr4ro aJreMerrra raaa egraur.rvuoft
Macchr Ha paccrofl}jaTr' r or r{eHTpa BBeBlr,r. Oupegelrau Brraqeglr.fi xzserzqecxofi
r,r rroreHrlr4anr,nofi aneprzfi B roJryr{eJrorr ysJre i - 1l2 r{aK rroJrycyMMy coorBer_
crByroqrrx Beilr4sr4H B r{enbrx ysJrax i a i - 1. crtaaArrnafl IloryqlIBmeec.fr Bbrpa_
H{eutre c (2.70), rrMeeM

lu *ft*Y + ijdg],:_g{oo)(fiaror))__

- +{,81a(o,og!o' * fir (- t)1"? t)l(,,o [s.(- t)]y,)t * der * 6er (- 1)

(2.22y

(2.23

(2.24)

(2.25)

.t 13ItS llan, HpbrMcHofi o6cepBaropr.[, r. LXIX



+ [l? (- 7) - ttl(- {)l [zr. (- l)]to'o ts (- l)l!o')t.

foscrannnn (2.23) n (2.25) n (2.22), roryqllM

ln + ft# + !i#],:-s(o, (nu(od)--

I /? (- t)t"? 1)l(0,b) [g (- 1)]9")] + (r,W)f') * etoo a

Ilep6rre ABa cJlaraeMble cBopaqnlBalorc.E ro {opuyue pa3roornoro gua[{epesqr
poBaEz.E (2,14). Ononsareilruo' IiIMeeM

lu +!i!P + IiPl,:-(l?aro,o)gto');- alrzw)!') i
a s(o.)J- 6e, (2.27)

fAe

6u: !d+r(-JI * 6ez * 6es.

floryueuroe coorlroltreulre npeAcraBilfior co6oft paauogtqrrft alraJror AunlP-
feurlroro ypaBHeHI,I.E aueprrau (1 .9). Ero MorItHo paccMarpllBarb I(aK BaI(oE co-
xpauertra auepruu AJr.E o4rroro MaccoBoro uuTgpf-qJra (se-r, sr) na uponexytre
iB"*ril tlr, ii*r). Cyu*rpor-qqtre ypaPueswft (2.27) tro BceM yqrrqlq puury:1119
cerru [aer pa3Hocrrirrft aEaJror uErerpaJrbHoro 3afioHa coxpaHeEtr.fl rroJIEoE

EEeprIIu. i

Mrr rugzru, qro B zcxoAnoft paauocruoft cxeMe (2.1)-(2.6) saHoE coxpaE^e-

Egfi OIIepru11 ]Iapyueg 3a Cqer UOfiBJIeEtr.E {unrurlrnx trcroIIqIIKpB agepr4,4. Oe

paauocrroro rporcxo)fiAelll,Ifl. [,rac6anauc auepruu Hal(atrJllitBaercfl co Bpeyg{eM'

ilu 1.ru4*r* ir.-.rrr* moq,uocrr {unrzrunx uoroqg4soB rloparfia 6 Fl "
rrpaftTuqecfi:u He Bar;r;ctlT or Irrara trpocrpaEcmeusoft cerr(u'
-1 B*O"pr* retrepb trapaMerpbr cxeM^br ri*r* o6'paaolr, "loqy Auc6alauo ?rlep-
rr(tr TorfiAeOTBeHIIo paoratOa-rynro: 6er - 6e, :Sg, : 0. IIA nrrpamenuft 4nr
tuc6arauoa (2.20), (2.24), (2.26) troryqaeM

Rz: -rtl(Llr), 
: iv' Rt : R: (t' + ?r * 12113; (2'25)

or : 0,5; oa : oz.

Taxulr o6paaolr, trpu. BbrtroirEeEur4 ycnonuft (2,28) paeEocrEafl cxeMa crallo-

Br[TCf IIOJIHOOTbIO KOECepBaTIIBHO]r, T. e. B B'TOM CJIySae B cxeMe BbItrotrIHeIIbI Raft

Bagorr coxpau,enux uolrsbfi arreprtrr( (2.27), rax u 6araHchr tro orEeJrbEbIM BTIAaM

,*"pr""r bsyrpeu,eft (2.10) ,' oy**r Ku,er*Iegaoft r uoresquanrtsoft (2.21).

Vc;osus ooorot xoucepn'aruBHocrrl rroBBoJItrJIE KolrxperugupoBarb pa3rrocrrrylo

alftrpoEctrMaquro Berl[qru,Rr u Rru SEaqeHufi BocoB o1 u o3' ,{na BecoBErx MHo-

;;-i.;;;; 
"- 

o, (ooorEarruM zx LoorsercrBeuEo q tr p) ocrarlrob cso6olubrMr

rrapaMerpaMr(.'Buuimem 
AByxrrapaMerp,rrecnoe cenreftctso IroJr,ocrbro KoHoepBar,Bgbrx

paaEocrEbrx cxeM:

rt: u@,s)i (rt); :3iP; tt tr :-ftg$")- #

TAE

6e, : J- {(n - /?1)uto,o)gloD 1

- +{Ra(o'b)g!o'

(2.26l.

(2.2e)

, Et : -**, (+), - (r'zI4lfl3) * e(o)'

E:E(p,7); p:9
R:(i'1,irlrz)13;
k:K(p,p(t1),7'

(p, ?); g :
g:p*ai

r (+1)).

W : -krzTii
Ul (p, T);

co:Q1p,u;);

i,a,



Pacropaxta.flcb BecoBbrr{r4 MHo}nr{reJrflMr{ o , F, noilyqaeM paaJrr{qHbre paBrrocr-
EEIe cxeMr,r: or snnoft cu : 0, p :0 Ao noJruocrbro He.EBrroft s,:1, 0 :1,
IIpz o : 0 : 0,5 troilyqaeM eAr{HcrBeurrym troJrHocrbro noucepBarzBuyro
paauocrlryrc cxeMy co Bropr,rr{ uopflAr(oM anrrponcuMaqvw O (r', h').B ocranr-
Ebrx cnyqaflx pasuocrrrure ypaBuer{rrr rrr[eror nop.flAon anrrpoxcr4Maryrru O (1, h'),

C4enaelr rrecHoJILHo galre.rauraft tro troBogy paanoc:ruoft auuporcunraqr{rr ypaB-
geumfr. B rpaulrqr{brx yaJrax ceTr{rd. Ars roro sro6rr na6extarr, raaueueuuft
B Barruclr paalrocrubrx ypaureuuft B rpaHlrqublx yBJIax cerxrzr, BocrroJrbayeMc.g
cJIeAyIoqrrM rrprreMoM. (Dopuarr,no pacfiuprrM paBuocrrryrc cerny, 4o6anran H ueft
{uxturunre paBHocrHbre yBJrbr: cJreBa so r cupana s1s. BenrauuHbl coorBercrByloqrrx
maroB cerxl{ troJlo}nr{M paBHbIMr4 HyJrIo: ht: st - s0 : 0 u hy - s.7y slv-r : 0,
Tanrne Sopuarruo BBeAeM noJryr{eJrbre yanr,r i : ilZmi: N - 712, orrreceu-
EBIe H cepeAI{He {unrunuoro pa3HocrHoro r,rHrepBaJra, r{ B arr{x noJryrleJrr,rx yBJrax
oyAeM otrpe[eJrflrb Syuxquu AaBJrerrrr.E r{ reMueparyprr. IIo cyqecrBy, Brr{ BeJrrr-
quEr'T COBIIaAyT CO BHaqeHI{flMII AaBJIeHI'Ifl E Te}ItrepaTypll B IpaHI4qHbIX yBJIaX
i:7 v i: N - 7, HatrprrMep p (s,1,, t): p (sr, f,) ra- p (s1y-,7,, ti):: p (siv-r, li). Taxuu o6pasou, cr4creMa paar{ocrrrbrx ypanueuuft (2.29) 6yner
ctrpaBeAJrr,rBa Bo Bcex yaJrax paanocruoft cerxr4 i : I,2, . ., N - L,

Paccuorpunr rpaulrqulre ycJroBr.r.rr. flycrr, pacseruafl o6nacrr BaHrrMaer rro
paArycy urrrepBaJr or r : 0 Ao r : Ro, rge /?6 - paAr{yc BBeBAr,r. Coorsercrseu-
Ho MaccoBa.fl JrarpaHlneBa HoopAr4Hara 0 --( r ( So : Mol4n, Mo - Macca
3BeBAbr., Torga rpauuqHbre ycJroBr4s B Teopurr BBeBAHbrx uy;rr,caquft rrMelor cJre-
4yroqrft nr4:

u(0, t):0; # Q, f):0

- ycJroBr.re cr{MtreTpr{rl npu r : 0;
p (So, t) : 0; W (So, t) : ooTn (So, f)

_- ycnoBr4e ua cno6o4uoft nonepxnocrr{ BBeBAbr, o0 - rrocro.suHa.s Cre$aua -'Bonnquaua. flp, {opuy.rupoBHe paBHocruoft sagauu Drr,r ycJroBr4fl arrnpoRCr{Mu-
pylorc.E Ha p acurrp eunofi cerxe ecrecrB euHrrnr o 6p aa orrl :

3. Merogbr perrenrrff paaHocrubrx ypaBnenrrfi
Paccuorprau crrcreMy ylanueuraft, trpeAcraBJr.trrcq,yro troJrHocrr,ro KoHcepBarrrB-

Eyro paagocrgyro cxeMy (2.29). B qacruon cilyqae o : F : 0 cracrema ypaane-
ulrfi paap-emaerc.rr orrrocr4reJrr,Ho HeraBBecrHbrx cerosHbrx {yuxquft na (7 i 1)-u
npeueuu6lr cJIoe rro .rlBrrr,Ir{ Bbrpaffierrr4.rrM qepeB Br{aqeurrfl ceroqrrbrx {yuHqnft'ua
7-lr cnoe. Pacqetnrre {oprryrr,r B oroM cilyqae Jrerro Bbrtrr{carb. flpocrora upo-
rpaltmuoft peaJrrraaqr4I4 .rIBJr.rIerc.E rrpr4BJrer{arenruofi ueproft ssnofi cxeMbr. Olua-
r(o trccJIeAOBalrue ycrofiur,rnocttr .sntlofi paauocrnofi cxeMlr troxa3r,IBaer, qro
ycJroBr4e_ ycrofi.rranocrr,r HaHJraAr,rBaer ,fiecrHoe orpaHrrqeHr4e Ha BpeMenuoft
uar [12]:

u!i' : O; Tt*' - T'r*' : O,

pil' : 0; W'i!, - oo 1rfrfl;e : o.

( Lrilca, i,t<mln\(Lr')'z12au

' (2.32\

(2.33)

(2.30)

(2.31)

(3.1)

(3.2)

rge- Ar; ,: Tl+r - rr.l .. Cs,i - JrOKaJrbr{Oe aHaqeHfie CHOpocTr4 BByr(a, ai :: kr,ipilcy, i - xoas{uqqelr reMtreparypotrpoBo[rrocrr4, cv,i - yAeJrr,Hafi
TetrJroeMHocrr,. Vcnonr.re (3.1), rar( HaBbrBaeMoe ycJroBue l(ypanra, BoBrrrr6aer
ua-ea -Ennoft a[trpoxcrrr{ar{r4r.r ypaBHeurd.rr ABrr?fierran (a, : 0), a (3.2) ua-aa _annoft
auupoxcr4Maqr{r.r ypaBHeur{rr a}reprur (p : 0).

B 6onrruuucrBe BaAarI xplrtepufi ycioftvunocrr{ crrJrbHo orpa[rrsr4BaeT BeJrr{-
rlr{Iry fiara, CnegonateJlbno, ArIfl perrreHr4fl BaAarrr4 rpe6yerca 6o,nr,ruoe qucro
npeuennrirx ruaroB, sro oauaqaer 6ourrur.re Barparbr Mamr{}ruoro npelreun. Hau,
6o.ree E(ecrr{rlM .EBJr.rrerc.E ycJroBr4e (3.2), rax r{ax B EroM cJryrrae Mar(cuMaJrr,Ho
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AOIIyCrEMOe SHaseHue T trpOtrOpqr{oHaJrbHo KBaApary mara cerr(r{ tro [pocrpaIrcTBy.
floarorry qacro Arfl ypaBr{eur{fi eneprr4rr nrr6uparcr HerBnyro paBrrocrHyro cxeMy,
ocraBrr.afi fiBnyro cxeMy [Jr.E ypaBHerlu.n [Brr]neuua (a : 0, 13 : 1) [t-3].
Tor4a npeuenuoft mar orpaIrr,IquBaer roJlbr(o rrepaBeEcrBo (3.1). B taxoft paBHocr-
nofi 'c,xene fiBHr,IM o6paaolr paapeltralorc.a roJrbno trepBr're rpl{ ypaBuenrrfi
crrcreMbr (2.29), a AJrfi perlerrrl.E ypaBneHr4-rr arreprr{r4 rryxtr{o trprrMerrfrb rrrepa-
qrroHl{bre MeToAtr.

B pacuerax BBeagrrr,rx uynrcaquft ycJloBtre }typaura (3.L) coagaer otrpeAeJIeE-
Hbre rpyArrocru [1], cB.saauHbre c cr{JrbHErM paar[queM JIor(aJI],Hbrx asasesr,rft
cnopocrrr BByfta B paBHLrx o6ract.ax BBeBALT. B otou cryqae xprrepuft yctoftuu-
Bocrr{ .sBr{r,rx cxem (3.1) MoEteT rrpr,rBecrr.I K HeotrpaBAalrno MaJroMy rtrary rro Bpe-
MeHE, rrro BeAer r( yMerrbrtreHuro rosHocru pacsera I{ crJra?ItrrBauzro upoSuneft
perneHrr.E. Itpoue roro, uil{eerc.s p.fl[ Apyrux coo6pameuraft [5], trpr{Bo[flq,I4x
rt BbIBoAy o qenecoo6paBuocru ractroJlbaoBanrafl He.sBHbrx paarrocrubrx cxeM,
Koropr,re flBJrflIorc.E a6conrotso ycrofturanrrutr flprr a) 0,5, P > 0,5.

Paccuorpuu nogpo6uee aJrroptrrM quclreuHoro cqera tro lreqsHoft pasuocruoft
cxeMe. ,{tn uucneuuoro perrreur{fl cr{creMbr nenznefinrrx anre6pauqecftIdx ypaB-
reuraft, rrpeAcraBJr.rlroqux paBrrocrlryrc cxeMy, BoctroJrbBye]\{c.E I{TepaquouEbrM
Mero4orr Hnrcrona [6]. Hanouuram, qro B cryqae cl{creMbr n ypaBHelrtrft c n
EEI4SBECTHbIMI{

ft (rt, rr, ., fin) : 0,

ln (*r, frz, . , ., lr) : 0

trpr{MeHerrr{e ilrero[a Hr,roroua [prIBoAlrr It I4repaqlaoHHoMy trpoqeocy, B KOTopoM

ni namAoit (/, -F t)-fi r{repallltr{ Hy}nuo peltrI4rl cllcrel[y IEHefiH],Ix ypanueuuft

of r*, * -,!i h+1 , ^| r*, h h

L6^ bi- r',) t #* (r2 - rz1 -l- . . . + ff {r"- rn) : - I u

rN rr
At h+1 k AI h+t lt

ffi{*,-rr) | Zff{*,- rz) -1 ...
k

Af h+l I' h

+ + (tn- rn): -fnn

h+L k+L h+l
OTHoCtrTeJIbHO #1, fr,, . . ., frn. BCe trpOuBBOAIILIe BrIq11C;1.EIOTO.E trO Suaqel1ufiM

apryMerrroB rra IlpeAEl[yqoft utepaqrM. Pemus oEoTeMy nusefiEblx ypasuerzfr
Molr(EO EBBeOTIIrIMtr MeToAaME ilzseftuofi anre6prr. ,[,nr Corpaq,euu.E BaIItrCtr

BBeAeM o6oarraqeuu.E

h+1 h+1 Ir

6tu: fir - frr'

Sauumelt cr{creMy paarrocrl{blx ypanueunft
o6pasort:

(3.3)

raBoArrlraMuHu (2.29) cJreAyloqtrM

(3.4\

tl:i: ri*L -- ri-0,5r (ui*' + ul):0,

ri+1 f.i+t1s-1r{11)s 1 _^Ii,i: - sU -1fl '- ",

t'u!',: ui*' -)i + *^,,.'l: Wy) + r, -d ( q'.f i 
)J 

+
4nGs.*t-;*:o'ri'-ri

li;): Ei*, - ui + (osi*, +(1 - ,l sil (fi- #) .
^. (r/), I l'1 - 1ri-r)', rl-1-r

-; r \i - P) ------- tL
x

+fp
pi+ryyryi+r - 931!!), vlrtll

-

x

- rp"i*'- r (t - F) u{: o,

116



f'r:l:wi*, + lti*l 1ri*'12 
rill- rl*' 

- o,

ldli: Rt+t - *Kri.,), + ,i-ii* (rj),1 :0,
l,r*)u: gi*' - g (pi*', Tt*') - Q (pl*t, ,"1:i) :0,
t,rii- ki*'- K 1pi*" pill, ri*" riil!:o,
l;:1:ri*'- U{ (p',*', Ti*,):0,

f 'ril u: Ei*' - E (p1*' , 1'1*') : o .

flpnrteuenue Meroga Hr,roroua K crrcreMo uenranefinr,rx ypaBrrerrr4fi (3.4) trpr{Bo-
Aur K c.uegyrorqeft cr.{creMe ruuefiutrx paarrocr}rr,rx yparneunfl gua uprapaqeuuft
(3.3) ucxorrux Syunqnft ua (/c + t)-ft rrrepaqr{rr:

k+t h+l h

6rr -0,5tdut --fr,rk k+L lN h+L
(r.)26r. 

-(r. .'126r. .\t)" oti - (ri-l)'ori-l 4 rc+L ft
-r 

-h- -Yi 
- - !2, x'

k+1 k

hi It
(oi)'

h+1 h,^.. k+t tr' h+l AnCs. k+t k
6u; f rgf,6Rri_ arRo(6s); _, 

A;6i.u 
: _ L,r

k+r / a r \ '1,\", t+L tt k t;+L Ir Ir+1 h+l
6E' *"1-5--+) -+-6p' | 2Br (rW6r ); f l}t (r26W);- pt6ei :

\ pu 
'o ) (po)'

k:- fa, l' (3.5)
B+1 lr k h+1 lr lr k k+l lr lr Ir+1 h

.6Wr l (r)z T;6lti -lZr1kiT-,6rt * (rt), ei (07); - - f b, i,
k+rtkk+1h

6Er - |(Zrtf rf) 6ri : - fa, o

#- (#) # - (A),',; - (+),'il'- (#") (d;;i,- : -t, .
.h.r- (#),ri-(#) ,';t, -(+)#- (#)#;: -|,*

#;- (#)i;:-(ffi) u'+i: _rt,.,u

B qa.nr,nefimeM AJr.s coxpaq,eHr.rrr Bafifrcu 6ygeru orycr(arb HoMep rrrepaqr.rr{ rrr

upIrllelrgrb 6ear,ru4encnr,re o6oaHa.reHr{.rr [Jr.E Bcex ceroqHr,rx SyuHqrafi. Bnegeu
"raK}t(e o6oeHa.reurag

o-4nc'r. i- *tir+ri); /r\ r/t r\. /cA\o:a,rr11' r:-3-\zt''i+ri); ( o /,: T(i---E); (J'u)

er : (fr) i ep:(*)i sp : .rp * epi n. : (ft ) 
,

Kr:(tr); Kr:(+fr) rr r rr



[tpoue roro' c rIeJrBro ynpoqeHr{fl vrepar{r4oHrro^ro trpoqecca npere6pexeu,
B Bhrpa)fieH[u frIttr 6ft.rrprapaqeHr4err ,rorrr6cr, 6p. ocuon'airiu* lnfi aroro crry_
'nrrr 

ror snsuuec*ufi sa*r, uro xoe{{uqne"r oyn"arot rerrJrorrpoBoA'ocruB IOPABAO 6ONTMEft CTEIIEHI4 OIIPEAEJIflETC.E TEMtrEPArYPOfi, qEM trJIOTHOCT},IO..C yueron Br,rmeynaBarruoro aurri-.* (8.5) r r*;*-""-'

68 * m(*),uu - +6p t- 2fu (rw6r); { p.t (rz6w); -- 0t6e - _ t4,
617 + r2T ;6k | 2r/tT;6r I rzk (67)- : - ls,
6.R-i6r:-lo,
6g - gpdp - 916T - O.,(6a); : - ft,
6h - K76T - K;6r (* 1) : _ 1,,

6e-U(o6p-gtr6T:-ls,
68-EpOp-Er6T:-fi0.

TlcH;rrosunr r43 crrcreMr,r (3.7) upupaqerrrrff ncex {ynxqEfi, xpoue cHOpOCTrr r4reMrreparyprr.. B -peayrbrare rroJryquM cr,rcreMy AByx nunefinr,rx ypil;;;ft.
Brrpaarau dr, 6p, 6/?, 69 uepea 6u-u 6I:

6r-0,5tdu--fr,
(126r);*6p/p2-__ lz,
6u 1 rg!")d R I arR(dg); - rF6r : - fs,

6r:0,516, - 7r,

6p: - 0,5rp, (r26u); -y,
IAE

Y : g2 llz- (r2fr1-1,

6,R: 0'5ri6u - Vlt * la),

, 
6g: - O,Stgops (rr6a); f Q., (dz); + 916T - npy - fr.

Ilogcran.rraa (3.8) - (3.12) r rperbeJpaBrreHr4e cr{crer{nr (8.7),
ypaBrreHr4e, cB-trBbrBaroqee 6a u 6T:

?"' (10,, * ih, I * o,rai (gpY I l,);,

I

(3.7)'

(3.8),

(3.e)

(3.10)

(3.11)

(3.121

I]oryqr.rM rrepBoe.

ap, $ui-1- c1,16ui I b1, $uia1- c12,167 i * brr, t6T *t- - Ft,;, (8.13)

rge xoa{{uqr[eHTbr atLl ct:r, bu, c12, b12 r[ rrpaBarr qacrr, Fr aasuc.Et roJrbno or
cHaseHlaft ceroqrrbrx SyuHqrzft aa k-ft Lrrepaqurr rr otrpeAeJr.flrorcr BlrpalqeEtr.rrM4,

at!, t: a1, i(a1r!-1_ bt),

ctr, r: L * ar, t * ar, ufrT (ou*, * ar) - (b*, * bt)1,

bt, t: cl"1, i (aiap'fa1- b*r),
cp, l: - a* tTr, t,

brr, r: - a,r, tTr, a
Fr, t: - lr, t- tFlly i | "c

(3.14),

r[e
cot, i: d.tRilh,i; at, i:0,5r2 (fg!o) - Fi;
ai: tp?gp.ilZhi br.:Slu,ilhr.

,(aaee BbrpaBrrM 6.8, 69, 6k, 6W,6e uepea 6u, 6?, 6p:

6E:5lo6O * Er6T -- lro, (8.15);
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,69 : gp6p * Q" (6ri);* g16T - 1r,

"6lc: [{167 + KrdT (l- 1) - le,
,6W:-(btK'r + bz) 6r (+ t) + (bz_ I{rbL)6? --t (krT;) 6u- b.t,

6e: Ulp6p * 0{16? - fs,
.sAe

h: r?T;; bz: kir?lh,t; br: f o - 2 (krT;) h - (rzTr7 'lr.
lf,Iogcranuu (3.15) - (3.20) B qerBeproe ypaBrreur{e ua (8.7):

cr6p * c26T | * (+), Q, (62); { p# lrw 6r.rl; f pt (r26w)- : s,, (3.21)
r,fAe

-ct: Ep -u * (f), 9p_ s(o)lpz -Fruto,
,cz:Er + *(-1-), 9r -grutr, p,zz)
c3 : - fn * frc - p"cfn+ * (+), ft i- z!"t l,.w l,l;.

f{anoneq, rolcraBrr.E.E 
-(3.9) 

u (3.18) n (3.21), roryqr,M Bropoe ypaB,eHr{e,
-cBsabrBaroqee 6u u 67:

a21,16ui-1- c21,16ui1 arr,$Tur- c22,i6T i I b22,$Tia1_ 
- Fz,t, (8.28)

'xAe

dzr, i: Fd*r * clr, t - clz, .irf;-r,

czt, i : Fdt'l dr, r - dr, tr\,
.aaB, t:Frfuu czz, i:cz, tl Fr(er-r * ft), brr,t:9f;,
Br- g-tlhi, dt, i: *(*),n",, ct2, i: O,brp?cr, r.lhr,

dt :rr.i(W;- rltuTrl, er:r7(bz * K't,br)r, lt:rl(b2 _ Ihbr).i.,
Fr,t:Ca,t* h,;.Yt f pr(rrDs);

\Bne4n renrop-$yuxquu

/ 6a, \ /Fr. i\
"':l,uro,)' u,:(;;:;)'

nepetrr{rrreM cr4creMy (3.13), (3.23) s nrarpnunoft {opue:
Atyt_r-ctyi*B,yr+r-_Fz, t_2,3, ..., N _2,

rAe

o,: (i:: 0,,,1 , u, : (3" i;), ,,: (::: ::)
Ipaulrvrrrre ycrroBllfi [Jr.tr cl4creMrr (3.25) o o6qeu clryqae Mor{}ro Barrrrcar6 B Brr[e

-CrY, * BrY, -. - Fri In-rYn-, - Cor-.Yry-r.: -Fn-r. (3.26)
Itornpe*rrrft uuA ltarp,urlCr, 81, foty_r, CN_rn BenropoB Fr, Flv_r roilyqrM Ar.Errpautrqubrx. ycnonuft (2.32) - (2.33). , ,

Ilpzme*e'uo Mero^u_T"fr9"l, $-'vparueu nav. (2.82) Aaer rpa,uq'Ere ycro-
BUE Anfi trpr{paqeEtrE ua (ft + l)-ft zrepaqrru:

k+I h+1 k+1
641:0; 67r - 672:0. (3.27)
,[aree, ilpI4]II4I\{a.rI Bo BHI{il{arrr4e ypaBr{eHrd.E cr4creMbr (3.a) u flofiarafl rrceB-

[oBfl3HOCTb rra rpaHrrrle panuoft rryJrro, Br,rpaSr{rf ycJroBr,rfl na suemHeft 
"pu"rq,'(2.33) uepea trprrpaqe,r4.rr cl{opocrrlr , ,eroeparypur. Am aroro rpr.r}reHr4M

(3.161

(3.17)

(3.r8)
(3.{e)

(3.20)

(3.24)

(3.25)
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MeroA Hrrorona H ypaBHerrr.rm

.ti+r -.i+1 -i+r ^i+t ''fu - pfu-, l
/a, ry-r: rily-r - LrrN-t* t/?fl, | ,, 

Plv -- t"v-L 
+ (1 - a) -! -- , *

L "lv-t htt-t I '

-a- 4ncso 
- 

n-'E;'*;-"
u, rrctroJrbayn (3.11) tr (3.12), c yqeror{ rpaur{qHoro ycJroBrdrr pN :0 uo.nyuaeu

all, 1y-164ry- z- ct, ry-r6aiv-r - ctzt ry-r67lt-r: - Fr, N-r, (3.28)

IAe 4r1, Ctt, c12, F1 Bbrqucfl.flIoTc.s r,I3 nrrpaxenuft (3.11), B noToplJx rroJraraloT-
Cfri P17 : 0, Q,v : Qrv-r : 0, ary :0.

Paccuorpuu renepb Bropoe ypaBI'IeHI{e ua (2.33):

lill,u- :w'i!r- o'o 1rlf1)4:0,
t+1 h lc+l h

6l{ziv-r - 
ltao (ZN)B 67ry : - fir, rv-r. (3.29)

flogcranuu n (3.29) Bbrpalr{eHlre goo Ottlr-, na (3'18):

- d1, ry-107 N-r * clr,r'r-r67n - d3, 1s-16rlv-1 : - dn, *-r,
TAE

(3.30)

dr : clrBr; Fr : Ci1Fr,

c-i+t: Qt- A;a)-t Bi, i : 1,2r..., N -2,
+t : (Ct- Aiq)-L(F,,* Ai$), i : 7,2, . . ., N - 1.

(3.33)

d,,, r,t-r: (Kyb1-br)N-r, dz, x-r: - (b, ! I(7b1)y-1- 4ooT3rt,

ds, rv-r :t (krT;)N-v ilo, N-, - - U,.n-t -l- l,r, n-r.

3gecr, bt, b2, b, nrruzcuarorc.E B yate Iy' - t uo Sopuynarvr (3.20). ,{,anee-aauu-
rneM paarrocruoe ypaBrreHl4e (3.23) Ha pacrtrIlpeuuoft cerl(e upu l:1[ - 1:

o21r.1y-16l/ry-z_ czr, iv-r0arv-r * azzrlv-r67w-z - Czz,lv-r6?rv-, *
* brr, rv-102r - - Fr, N-r. (3.31)

trllcnnrosas ua (3.29) u (3.31) 67ry, norllul{}r Bropoe ycJIoBI{e ua upanoft rpaHl4qe

Anfl nptrpaqeulrft 6u u 67 na (ft * 1)-t utepaqnn:

d21, 1y-16uiy- z- e ,r,w-r.6ar-r * drr,lv-r67'ry-z - a226T r-1- - Fz, x-rt (3.32)

TAE

dn, N-t: (azdz)n-1 ezr, N-r: (c21d,2 * brzdr)N-ti

dzz, N-t: @zzctz)tt-ri ezz, N-r- (c22C2 * b22cl)y-1;

F z, r,t-t : (F 2d,2 - bzzd +) y-t.

Tanuu o6paaou, ypaBIIeHI{fl (3.27), (3.31) u (3.32,) saAalor rpaHI4qHLIe ycJlo-

Bas \Jts cr4creMbr paanocutrx ypanueuntt (3.13) r,r (3.23). 3ru rpaurl'rHr're ycJroBlzfl

Molr{rro Barlr{carb B r{arpl4qEor{ Br{Ae (3'26), rae:

/1.0\ /0 0\ /0\t,:(; ;), ,,:(o t), n,:(6/;

o--,: ('o:','J' )*-,,'--.: ( Iji ff ),, i Fz : (;;)--,
[,ua pemeullfl BeHropIIoIo paaHocrEolo ypaBHeIIIIfl (3.25_) .c IpaHEsHbIIIE

y"rrtiro,ti, (3.26) upr,rrueH.Elor r{eroj( rtarpuuriofi trporolrr(r [1.1]. Cytr eroro
MeToAa saxJlloqaerca u cnegyroq,elr. CrrauaJla no peHyppeIlrHLIM {oprr'rynarrn Onpe-

AeJrfroTc.n rax HaBbIBaet{ble rrporouoqHlile xoa{{uiluennr,r: uarpu{a cu; u nexrop p;:

tn



Satem tanme ro pexyppefrrEofr {opUyne oirpeAeJtffercE lrefiBBccrrrafl Ber(rop.
{yurqrix Y;:

Yl'.i - F.iv, (8.84)

Yt-ce+rYt*r*Fa*r, i:N -2, N -3,...,1.
flo xogy BbrrrtrcJreruft upuxo4ur0x o6paqarb Marpr1r{Er Broporo tropffAxa.

Ouumeu Bnparqe BbrqtrcJrtrreJrrqLrft ifiropuru. Ha HarfiAoM HoBoM rtrare Bo
BpeMesu B RaqecrBe EyJreBoro upu6uuxerut (k :0) 6epyrcr BuaseHrifi ceroq-
uux {yuHqrafi, uonyueuHbre Ea rrpe4brgyqeirr rpeueuu6M cJroe. ,{,nx roro qro6br
roilyqurb {yuxquu na (k + l)-ft urepaquu-, cyaqaila ro {opr'ryn-aivr (3.14),

(3.24) otrpe[err'rorcfl erreMerrr'r Marpurl ir, frr,C, " ,r*rop, $,. 3aren,
pertruB ypaBuerrue (3.25) c troMoqlro aJrroptrrMa niarpzuuoft rrporoHxu (3.33)-
(3.34) u troilyquB rrpr4parqeuus. 6u a 6?, na (3.8)-(3.{2) u (3.15)-(3.20)

lr+1 I+1 _[t1 ^lt+1 ^lot]l.Molnuo uafiru rprpaqeur,rfi ocraJrrr{Brx Syutrquft dr, 0p, 6fi, 69, 08,
k+l k+1 D+l tr lr+1

6 /c, 0IZ, ,(auee ro o6qefi {opuyue A : A -F 6 y oupeAeJrsrcrc.fl Buaqenus
rreuoBecrrbrx {ynxqrafi na (fu f t)-ft urepaquu. Tlrepaqrru rpoAoJrrnarorcfl [o rex
tropi rroxa ne 6yger BbrtroJruerro BaAaHHoe qucfio nrepaquft uJru rre 6yger floorur-
Hyro yoJroBr.{e cxoArlr{ocrr,r nrepaqr,rfi:

&+1kh
lvu- u,lsrlaul * u, (3,35)

qucJro e, go6an;reno, uro6r,r ycJroBr{e (3.35) rpanrlJrr,Ho pa6orauo B clyrlae io :0.
O6r,rsHo rroJrararor er : t0-4, sz : 10-0. Cerosubre Syuxqrzu, otrpeAeJrerrgbre Ea
uoc"ne4uefi r{reparlr.rr{, Aaror r{cnoil{bre BuarreHua na (l * 1)-ru npeueuu6u cuoe"
,(,.na auropurMa rfarprruuoft uporouxu rpe6yercrr Brraq],rrenrur,rfi o6tert otrepa-
r:neHoft traM.srr{ 3BM lr AoBoJrDHo cJrorrtua.E rrporpaMMrra.E peaJrtrBar{r4.rl.

Eo;ree npocroft aJrroprrrM r{o}r{Ho rrocrpor{rb Ha ocuoBe MeroAa paBAeJrblrbrx
[pororron U3, 6]. Cyrr ero Baxrroqaercfi B cJre[yrcqeu. Paanocrrrbre ypaBueHrrn
(2.29) paaAeJr.trrorc.fi rra ABe rpyrnbr: <,(ruanrrauecxafi rpyrtra)l

rt- u@,b)' 1rc;. : f,; u,1: -Rg!") - + ,

g : p )- a; or : Q 1p, u;); R : (?, * i.r * rz)13.

((re nJroBaJr rpyII[a):
- /4\Es: -g(a,(+) - ?'w){) f e(Dr'

\ P -/t
W:-krzTti E:E(p, I);
k : K (p, p (*1), T, T (+L)), E : Ut (p, T).

Vpanneuua raxrgoft fpyrr[br pemarorc.rr HeBaBtrcr,r]ro rrreparlr4oHubrn{ MeroAoM
I-Ir,roroua (ruyrpennue urepaqlrn) c [ocJretryroqr{r{rr AorroJrHI{reJIbrrblMrr
(nuemnraur,r) urepaquaMrr MerflAy rpytrtrar{r{" B uepnoft rpy[rre orpeAeJrflIorc.E
ceroqur,re Synxqlru r, u, p, g, BuarreHr.rfl TeMrreparypu 7 csrlTarorc.E ]IerrBMeE-
Hr,Ir{u - (3ar{opa}r{r{Barorc.ED. Bo aropoft rpytrtre HaxoA.src.E T w. w IIpr{ BaAarl-
Hbrx Buaseutr'flx r, p. Cucrelra tuneinr,rx aure6pauuecnr{x ypaBrrenuft s xaxrgoft
rpyutre cBo[r4rc.rr ]r oAr{oMy ypaBrreurrrc: a uepnoft rpymre - Anfi 6u, ro rropofi
u.rrn 67. 3tr.r ypanueEtr.E troryqarcrc.E rra (3.13) r (3.23), ecJrrr troJlolnurn bp :
: CLz : O,21 : C21 : 0,

Fz : -lt * fiol* ", (+),f, * Fr (.,luh.

Ocranr,nne Hoa{Suqueurbr r{ F1 orpeAer.Erorc.E uo {oprrryrau (3.14) u (3.24)

a1, 16[ti-1 - cu,rbaa * b1, i.6uia1: * F r, u,

a22, 16T i_f - czz, $T r * b22, 16T ia1 - - F r, r
Cooreercrsyrorqr4r( o6paaou Br.r4or4BMerr.Erorcfl rpaHr4rrHr,re ycJroBI{.rI.

,6, UBB. I(pr,rncHor? o6cepuaroplfit, r. LXIX

(3.361
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Tpex:roueuubre paBHocrHbre ypaBneuun (3.36) peIualorc.E rleroAoll crauapuofr
trporoHr(r.r. flpoqegypa urepaquft BHyrpr.r raxrgofi rpyrlnbl rloJrHocrbIo anarorllq-
Ea cJryrrarc r,rarpuuuoii rpologlttr. Bsemuufi l{repaqlroHurrft qrnx.n cIoAurc.a Ao-
craroqHo 6ucrpo. Ha upaxrzfie orpaur.rrrrrBarorcr ABylrfl-r{erblptM.s r4repaqu-sil'Ila.
flpeuuyqecrBa r{ero[a paaAeJrr,rrbrx trporouor( - r4clroJlr,BoBaHrre ue6o.nrruoro
o6rerr.ra o[epaTrrBrrofi nau-sru r{ IIpocToTa trporpa]\{MHoft pealraaarlura. ocuoalrurr
efo He4ocTarr(oM.flBJr.flercf BaMerHoe orpauuqeHr4 e Ha BpeMeunoft ruar, BoBHrrHaIo-.
qee uB ycJroBILfl cxoAI4Mocrl{ BHemHero I{TepaquoHHoro IIpoqecca. 3ro trpl4BoAI'Ir

x 6o,trruuu Barparar{ Marrrrrurroro BpeMerr[ tro cpaBneHr4lo c ]\{eroAorl lratprauuoft
rrporoHnr.r. MeroA rrocJreAoBareJrbr{r,Ix trporoHoH craHoBI,Ircff uea{{extunur,rrt
B cryqae cr,rJrr,Hoft HelruuefiHofi BaBrlcraMocr[ Kos{{rrrtrI{eHra renJlonpoBoAnocru.
or reMreparypbl (k x Ta, a ) 3) [t ].

SaKilro.reuue

Tarrau o6paaoru, EJrfl pacsera oAHoMeprrbrx (cSeprauecxlr-cllilIil,Ierpuunr,rx)'
Ba[aq rpaBr4Taqr{ouuoft raaoAr{rraMtr}rr( rroryqeH BbrqucJrI,rreJrr,nnrfi a,;rropI4rl\{'
o6la[arorqufi csoficrnail{ra nonuoft Kor{cepBarrlBrrocrr( u a6courotuofi ycrofivuuo-
crr. Sror aJlropr{TM npr{Mer{.rrJrcfl Irpu qr{cJreHHoM MoAeJrr.rpoBauuu xoue6autlft
Corrqa uaroft alrrJrrrry,(br [15]. Iloruocrbro r{oucepBaruBubre paBHocrrrbre cxerrbl
rpaBr4Tar{rronnofi raaoAr4rr{aMrrnr{, trocrpoeuHbre aHaJrorrrqurru o6paao}r [Jr.a rIJIo--

cxr{x oAHoMepur,rx te.reurafi, ilplaMeuflJrtlcb B Bagaqax Arrlrar{rrnl[ coJl]requor{ ar-
ntoc{eprr c yrtapt urru BoJI}Ia}rI{ r4 troraaaJrl4 Br,rconyro aS{eHtI'rnuoctr [16-18].
Momno HaAeflTbcfl, qro AaHEbrfi arropurlr oxaffierc.E rIoJIeBHbIrI B pacqerax.
p aAu aJrbrrrrx BBeBAHr,rx uy.nrcaqut c 6 olrmoft auunrar:y4oft .
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v,4r{ 523.98

KOJTBEAHTTfl CTErrBHrr HpyroBol[ troJrfpusAu]Iu
PAIlIOUsflyqEHr[fl rrpoToHHol[ 0BJTACTT{ HA COJTHTIE

B. ?I. A6panrenno, Jf .Ii[. Idnernon

tr{ayvarorca rote6asr.rs crerrenrr rroJrflpr,raaqlrn paAriollBryrleErrg JronaJrbEoro r{croqrrrrxa,
'cBflBalrHoro c rpyunorf n.sren NIcMath Region 13043. Ha6,rro.qeEr,rr ilpoBoArrJrr,rcr tta PT-22
ItAo AH cccP n repi.roA 1-7.07 74r. na Borrrax 3,5;2,5 u t,g ciu. Bapnaqr.rr,r crerregr.r tro-
Jlflpu3aqllu l{ccJreAoBaJ]rlcb MeToAoM ([ypre-aua,ru3a rrMeToAoM ]tancr.rMyMa alrTporrx]r BpeMeE-
H6ro p.sAa (Maximum Entropy Spectral Analysis - MESA). flpr.raogarcn ocrroBrrrre Br,rpa-
,r(eEtrf, ua 6aae Koropbili cocraBJrerrbr nporpaMMri pacqera crrefiTpoB MoqEocrr.r.

Ocronnne pesyJlbrarbl l. floxaaauo, sro IIESA-r{eroA rioaBoJrxer rroBhrcr.rrB rgqrrocrr,
onpeAeJleullfl neprroAa rapr{otrr,rqec(rrx cocraBJraroqrrx B crrenTpax MoqnocrIa u 3 pasa uo
.cpaBEeELIro c {ypse-lrerolou. 2. Ha ocrtoranrar{ aI{aJIr.rBa cnexTpoB Morqrrocrrr napr.raquri cre-
IIeEI( [oJrEpi,IBau[I,I paArlolIs[yqeHr.rE JrOKaJrrrrOrO r4cToqr{[Ha neJraeTcfi Br,rBoA, qTo B r,rccJreAye-
Ilbrx rrpoqeccax ecr6 AocroBepr{bre rreprroAr,r, BanJrroqerr{hre B rrgrepBaJrax (351-345m); (330-
220m) n (460-60m). 3. B upcTlno;ro7r{eur,rr.r r\rargr.rrro-roprroauoro MexaurraMa r,rgrysegr.rg no-
KaJIbEoro r,rcrorrul,rna cAeJrana oqeur{a Befir.rrrr'rEbr Bo3Morr{r$rx r,ralreuegraii MaruraTuoro rroJrg B

unmnefi riopoue lra4 antrruort o6;ract,ro rra Co.nnqe.

THE OSCILLATIONS OI,' DEGREE OF CIRCULAR POLARIZATION OF THE
PRoroN REGION oN THESUN,byv. r. Abramenko, L. I. Tsuetlcou. - The oscillations
oI oircular polarizatiol oI the local radio source related to the spot group X{c Math regions
13043 have been studied. The observations were carried out with the 22-meter radio tele-
scope of the Crimean astrophysical observatory at the wavelengths 3.5; 2.5 and 1.9 cm in
July 1-7, 1974. The oscillations rvere studied by means of Fourier methocle and by Maxi-
mum Entropy Spectral Anaiysis (MESA). Thefundamental formulas to calculate the power
spcctrum are presented. The main results are as follolvs: 1. The MESA methode is shown
to allow tlie determination of the periods of harmonic components in a power spectrum 3-i5
times as exact as by Fourier method. 2. The analysis of the power spectra allowecl to state
that there exist some reliable periods within the intervals (351-345m), (330-220m) and
(160-60m). 3. Assuming the gyroradiation mechanism of the radio source emission, possible
changes of magnctic fieid in a lorver corona above the active region on the Sun were
estimated.

flonnpr,raoaallrloe rro Hpyry paAuor4aryqe]rr{e JroxaJrbHoro r{croqrrr4xa (n. z.)
Ha CorHr{e Ha Borrrrax 3,5; 2,5 ra 1,9 cm Ba rrepr.{oA c I uo 7.07 74 r. r4aynaJrocb
t ll ,21. Ha6.nro4erllur npoBo[rrJrlrcE Ila 22-u pa4r.roreJrecnole l{pr,nlcxoft acrpo-
{lra_uuecxoft o6cepnaropr.rlr ALI CCCP oA}roBperrerruo rra yxaaarrrrbrx BoJrHax.

Paccuatpr.rn-a-eur,rit noxanrrrbrft paAr,roracroarHun 6r,rn cssiau c Mo[1uofi rpytr-
nofr u.sreu ry 96 [3] (McMath Region 13043 [4]). I-{eurpa;rr,Hr,rr,l Mepr.rArrag orra
rrpoxoAl4Jra 3.07 B 1ght0m UT. fpynna r4Merra Bbrconyro Bcrbrrreqrryro ar(rr{B-
rlocrb: 3,4u 5.07 s Heft BoBHI4HaJrrd rrpororJubre Bcrrbrrrr(rr. B paAr.rouailyqeur{tr'
r. r_a qpeoQJraAaJro trsrryqerrue, rroJr.frpr{soBarrHoe IIo JreBorly I{pyry.

B U, 2] o6uapyrxeubr cJreAyrorqr4e oco6eHHo"r, rroraprraoBarruoro paAuo-
r'I3ryseHr4.fl aroro Jr. u.: 1) cnenTp crenelrrr [oJrrrpr{Barlr4r{ pa[raor4aJryqeuufl il. u.
B Al{arraSoHe 1,9-3,5 c}r SaMerHo r4ar\{eu.flerc.rr co npelreue,lr. C pocrorr axTrrBrro-
'crl{ rpy[Ilbr rLflTeH cretrerrb rroJr.Ep]43ar{r4lr BospacTaer c yr,reHr,rrreHrreM AJrurrbl
BoJIHbr; 2) creueur, rroJrflpr4Baqv:lr fi. vr. ua ronnax t,9 u 2r5 cM r4aMeuflerc.fl oro
AHrr no AI{ro; }Ia BoJr}Ie 3,5 crr arr4 r{BMeueur4.rr Br,rpaxter.rrr cna6ee;3) a6conrornrre
3r{aqeur{.a cTerrerrr4 rroJr.spr.rsar{r.rr[ JI. r{. Ha BoJrr{ax 3,5;2,5 u 1,9 cu lre trpeBbrltraror
30%, necuorpfl Ha 6onr,mr,re Marur{THbre rroJr.rr B orAeJrrrrrr,rx rr.flTuax rfyuuu [2].'3ro, uo-nnArrlroMy, oBflBar{o co cJrox{Hoft uornpuoft crpyxrypoft ruaiur,rrnbro
troJrfl lpyil[bl tr.flTerI.

Hameft lleJrblo 6r,rno raccre4oBarb lraJrrrque rapMour4secxrrx cooraBJr.Eloq,Ex
ro-p1[xa 1-5h n xone6aur,r.sx crerreHld rrorrflpr.raarlut4 Jr. r.r. Ony6nur(oBaHHbre
e [2] 4annrre aa 1, 3-7.07 1974r.6rrnu gono.nHeHbr [arrHr,r*a ai 2,07.
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1. Orrr,rcaHr,re Ha6uro[arenbnoro MareprraJra

?Icc.re4yeurrt ua6rro4are.nsurrfi MareptraJr trpeAcraBJrfler co6oft Ar{cnperHhre
BuaqeHtrr crerreur( rroJrffprraaqfrvr x. fr.) BB.ETETe uepea Al : L0*. Ecrecraenuo,.
IlTo upII aToM He yquTbrBailucb peaKue lroBErmeHrrfl cTerreHr[ uoJr.sprrsarlrrrr,
cBnaanrrbre co BcrrJreofiaruu. floryreuEnre.'raHtrM o6paaorrr npeueuurire pflAbr AJrfi
ceuu guefi Ha rpex Alrrruax BoJrE tronaaaHbr rra puc. t. flpu arolr Hamgrrft npe-
ueuuoft pfiA rrpegBapr,rreJrbuo trprrBeleu r( cBoeMy cpeglreMy Buarreutrro. Bnepxy
ftarfiAoro rpa{una trprirBeAeubr Hamtr ycJrossBre o6osHaqeurr.fi BpeMerrHbrx pflAoB
(M - rvraccuB, trepBa.a qu{pa - HoMep 4nx (gara), Bropafl - HoMep r(araJra,,.
ueparrft fiarrail A - I : 3,5 crvr; aropoft ftarraJr B - I :2r5 cui rperuft xaHaJI
C - l, : 1,9 clr). flo ocu opAurrar orJrorr(ega aMtrJrrrryAa nore6anuft Ap.

Cre4yer cnaBarb, rrro cpeAuee BrarreEtre cretreur{ troJr.flpuaar{uu o 1, to 7.07'
sa X, :3,5 crvr cocraBJr.EJIo 8%, sa ?v:Zrb cru 130/0, aa I: 1,9 clr l7%.
florpeuuocrrr B otrpeAeJrenun p ouucaurr r [2].

Tlcc;regoaauue na6nro4arerrno'ro MarepuaJra mJro raxuM o6paaou: Bo-nepBblx
Mhr BT-rqucJrsJrtr ctrenrpbr Moquoorrl Hax([dro rperr,reun6ro prga. Bo-nroprrx, Bbr-.
Ilfrcrlg.fiv. ctrer(rpbr MoqrrooTr( pacmrfpeEEbrx rpex BpeMerrEbrx p.EAoB rro ftarraJraM.
3r5,2,5 r 1,9 clr c yqeroM upo6euon MerfiAy ua6urogeuuarur (clr. pagrr A, B u C,
Ea puc. 1). tlpu uccJreAoBarrtrtr ctrearpoB orgeJrbubrx MacctrBoB M (geur), (nanaa),
oftaaaJroob qerecoo6paBubrM rrpe4rapurertro y6pam uapa6onn.recxuft rpeu[,
uEaqe cocTaBJlfiIoqze ctreHTpa Ha rrtrBarrx qacToTa{ cyqecTBeEHo BJrtr.EroT Ha.
BUA ctrenrpa tr paccMorperrlne ctrerTpa na 6oroe Brrcoxux qacrorax crarroBrrrcfl
BarpyAEr(reJrbubrM. Ho upr rccJreAoBauuu o6qux pflAoB ua6rro4euraft A, B, C
(ou. puo. 1) uapa6onusecrrft rpef4 AJrfl r(arr(Aoro Arr.E He rrcnJrroqancs. 3ro ctre-
nalro [JIfi roro, uro6br He r{cxaaurb ctrsnrp r paftoue [eprroAoB? 6uuarux K AJII4-
TeJlbuocru na6nroAeuufi s resesue oArroro gua (-8h).

2. Merogrlfia rroJryqenuff crrexTpoB Mournocrrr
accJrelyeMblx fipoqeccoB

Cyurecrnyet o6qeupuunrrrft cuoco6 Bbrqr{cJlerrun ctrerrpa Moqlrocrlr Bpe-
Meurroro pffAa. 3ro {ypre-auaJrrrB.

flyctr to, Ql, ' . .t frn-L - rrccJleAyelrrrft paA. Ero cueHrpolt @ypue HaBbI-
Baerc.E {ynnqur

t' (l) : t[o'(f) + b'(il,
r[e

n-L n-L
a(il: \ xicos?njf, b(f): \ rlsin2njf.

Taruu o6paaou, {yrxqun I (l) auupoxcrrMupyer racruuurtft ctrel(rp MorqHo-
crtr rrpoqecca. Hegocratxz raxoft artrpoxcrrMal{urr BoBHr4HaIor uo AByM upusr4-
uau. Bo-uepBbrx, rrpoqecc z (l) upe4craBJrerr roJrbxo B nucxperr{brx roqxax qepea
uETepBaJI BpeMeHtr Af. CreAosareJrbuo, HeJrbB.s uoryqr,rrb qacrorbr Merrbltre, qeM
qacrora Haftxsucra lx : ll2\t Bo-aropux, orpaHuqenr{e BpeMeuudro rrlrrep-'
BaJra rrpoAoJl?nr(TeJrbuocmro na6.ruoAeurft trprrBo4trT rt I{cxa}fierrurc clrexTpa Ha
Huanux qacrorax (6orrmux rieprrogax). 3{{enrrr cpeBa Barlucn o6rrsHo paccMar-
puBaror c rroMoqblo ofirra ,qaulrblx. flpuueneHrre oKHaAarrrrbrx ueo6xoAgluo BJIeqer'
aa co6oft trpeAtroJrox(euufi o rroBegeHur trpoqecca BHe r{r{repBa,ra ua6.nrogeurEft..
Tax, upx*royroJrbroe oKHo rrpeArroJraraer flepuoArrrecxoe upoAoJlrr(eur4e AaIr-.
IIbIX C IIepIIOAOM, paBI{bIM AJII{Eo BatrIlCI{, a He[pflMOyIOJIbIIbIe oxHa IICKaTfiaIOT

AaHrrbre Ha fioHrlax sarrrrcu. flpe4nomeuHHft s [5] ruerog oqeExr{ crexrpa I{grqHo-
cru rro MancrrMyMy aurpout,ru apeueun6ro paga (Maximum Entropy Spectral
Analysis - MESA) cao6o,qeu or rrpe4troJrorxenuft o rloBe[eurrr4 trpoqecca BHe
rrrrrepBaJra ua6rroAesuft .

d;r; ;r;; *"tonu aa(rrcqaercfi B cJreAyroq,eM. Eutpourrr - aro Mepa
6ecuopxgra, Mepa cnyuaftuocrra B crlcreMe. Oua rrrpamaerc.E B TepMI{Irax Bepoflr-
Irocrrr. B paccrrarpr{BaeMbrx rraMr4 croxacrrlrrecfir{x Irpoqeccax eHTporru.E Irpolop-
qrrorraJrbra cyMMe norapn{moB Bepo.firgooreft [5]. flpu auanaae npe*renn6ro psAa
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Psc. l. tr{silreuerrl.a cretreur,r xpyronoft rroJrflprraaqtrfi
SEaqeEU-fi

preiznlrc,u.

oTr{JIOHeHrI.g OT CpeAEerO

AefrcrBtrTerr,Hbre BeporrrHocrl{ EetrBBecrubr, r{o cnenTp pactrpeAeJrerrr{fl rro qacro-
raM Moqr{ocrE r{ccJreAyeMoro trpoqecca P (l) xapanrepr.rsyer BepoflrEocru co6br-
Tuft B rrpoqecce. floarouy olpeAeJrerrrre arrrporrr4tr Mo)nuo Barrrrcarb rar(:

EafiAeM fieficrBurenbEyro troJrorfiEreJrbrryrc {yuxqurc P (l), xoropa.E MaficzMu-
BupyeI {ynxquro aErporruu

rnP(l)df.

r: tn P (l) d.f.

flpeguolotxr{M, qro BpeMerrHofi pflA Maficr{MaJrbrro cJTysaeE, MrrrrrrMaJrbrro
upeAcr{aByeM, r. e. coceAHr.re sEaseHurr Mr{r{r{MaJrbHo 3aBr4cflr [pyr or Apyra u,
raKuM o6paBoM, cno6o4a nr,r6opa B trpe[cHa3aEuu cJreAyrotqero qJreHa p.EAa tro
trpeAblAyqrrM MaHcuMafibHa. 3ro SraarauecHoe trpe[IloiloEre]rue MareMarr{qecHtr
oSEaqaer, qro SHTpouvfl I s raHofi crrcreMe 6y4er cTpeMI{T},cr1 r{ cBoeMy MaI{CU-
MyMy. 3ro ocuosnoe upeArro Jroxrerrrre ME SA-ruerola.

Marennarasecxtr BaAaqa craBrrrc.E raH: trpu rroMorqrr Kopperrrrr{rdouuofi Syrxquu
lN

pr : ) P (l) ei2ntk ^t dl
-f^,

Cuerrp Moquoortr P (l) uoxuo Bauqcarb Kar( Arrcfiporuoe {ypre-trpeo6paao-
BaEtre or r{opperrsquounofr {yuxquu [6]:

P U):+_p./ N

flogcranunr (3) a (2):

lr@
I - \ ," ("i ! orerr"irat) dy.

Y \ -J-\ r.- ./
-i N to--@

TaH nan pr r43Becrrrr,r Ao MaHcr,rMaJrr,Horo Batra3[r,rBaHun M (M < n), ro Mar{cu-
MyM Br,rpalr{eHrafi (4) cJreAyer rrcxarb orHocr{reJrr,H_o pr, lkl> M. flponegn
coorBercrByloq,I4e MareMarr{rrecr{r4e Bbrr{Jra4xr.r (cM. [5]), upuxoAr4M a BhrBoAy, qro
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erreHTp N{oqHocTIr oIIpe[eJr.f, ercfl Br,Ip aEterrr{eNI

PMLt
M ------ 

^'
l, + > ame-i2nlm^t'12

m:L

Anropzrlr Br,rsr,rcreHu.fl aa 14 Plyy trpeAcraBJl.Eer co6ofr cepl4lo [ocJIe[oB&TeJIb'

EbIx troc;poeHuft cl4creMu (ao, . . ., ar)u Pkor k:1\o k: M'
flplrne4en pacqeruble {opuYlu

n-L

aoo- !., Po: Po : ;+E*r*r,j:0
n-2 n-2

cL11: -2 )1 riri+t I > t.l * *3*r);
j:o i:o

Pt: Po(L - dr).

O6oenasun py : ri; Qit: ni+t.

k:2. p jz:P jtJ. atQjti Qjz:Qi+r,r * arPi+uri
n-3 n-3

azz- -2 2t pizliz I 2 tp\, * s?);
j-0 j:0

P2: P1$ - 
o|r); azl: ttrLL * (tzzan.

k: M . p jM: P j, ur-t * atr-r, rw-rQ j, tw-ti

tt jM:, Q j+r, nt-t -f aru-t", ru-tP i+r, ttr-r,

P (il:

k :1.

(5)

lL-M-L n-M-L

j:o i:0

Pu: Pm-r(L- a?wu\;

Ai14:'4r,U-t* o**,o*-r, *-r, i:Lr 2, . . ., M - 1"

flocre roro naK BbrqucJlelrbl aLM, azM, ...' &MM fr Ptw, no {opuyne (5) ruox-
Eo BErltrcrtrrb ctrer{.rp P (l) Nrx nlo6ux, qacror B ArratraBorre (-lu, lN)' ..'9ro qtrcro IvrareMiruseCnuft uoRxo4 It trpo6ileMe. Cyrqecrryer 4pyroft, 6oree

Szauuecxuft uoAxoA. Ocuosras ego uAes salt1lot1aerc.fi B oneAyloqeM: C tro-
Moqbro rretrBBecrlIElx ssa'reszft Qr, I k l> M rtal{ cBo6o,qublx trapaMerpoB_Eyrltuo
troJryqurb oqerrKy ctreErpa O MtrEuMaJIbIIofi ctreHrpanluofr IIJIoTEooTBIO. MOxro
AoKaBaTb, qr6 LI trpl,I TafiOft trocTaIIoBAe 3agaqtr uOJIyqaIorC.E re ,I(e BbIpalKeEuE

Ailfr CtreRrpa.

*erono'*r z'$ypte-rteroAoM ,qJlfi EaItrtrx apervrenurirx pfAoB. Ha puc. 2 npune,qe-

,rr 6ypu.-c"exrpur u MESA-oueHrpbr MaoctrBoB M71, Mtl, M42 n M12. flo ocu

a6cqucc oTJro)fieua qaoToTa B Muftporepqax, tro oCtr opAtrEaT oJIeBfl --:- Mgn(rrocTb

nore6alllrfr s MESA-cuenrpax, clpaBa - Morr{Hocrb aone6agrt r {ypre-otrer(r-
pax. CfieAyer orMerr4rb, qro B {ypre-cuenrpax urTelrctrBuocrr lrtufrfrIrpolrol{uo-
Eairbga Bbrcore Irr46a, a n Mi]SA-ctrer(rpax - IrJroqaAu uog npunofi, o6puco-
BbrBarcqefr uER. floeroMy roJIbI(o 4re {ypre-cuexrpoB Mo}ItEo trocrpourb-AoBe-
ptrreJrbEbre trErepBaJrbl. Ha pzc. 2 uepr6uioft, orlreueuuofi BBeBAosnofr, o6oaqa-
rregbr rrtrxrH4e rpautrqbr 90%-nux AoBepureJrbubrx urrrepBaJloB, paccrltrrauHblx
uo ,{meunuucy [61.

lzla puC. 2 cte4yet, sto MESA-IvIeroA Aacr Jlyrlmyrc JIoI(aJII{aarUilIo IItrKoB trO
rr"rord, Ecnu o6oiraqrrrb troJrymtrpuEy nrfrflula n {ypre- z MESA-oueHrpax
Avg u Avg ooornercrBelruor rorAa B cpeAEeM

Avs/Av* :3.
MESA-cuenrprr o6,ra4aror 6o;ree Hr{anrrM ypoBEeM myMoB, Ir B Hux Her 6oltoBblx
netregrl(OB y-;1auuft, MESA-rueto4ou 6onee yBepeHuo, uervr {ypre-MeroAoM' otrpe-

AeJrflrcrc.E oepro,qrr, 6ruranre n o6qefi EJIIIT6JIT,HOC1U na6nrOgerufr. MESA-

t?s
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Puc. 2. Cuexrpn_tuorqrogn^tvaccranon M7L, MlL, M42 u M1,2, trorysenuhrc Sypr,e-rrlerogou(cuuouraa JIUEEE) E MEsA-Merogou (mrpuxoraa)

MeroA oKa3aJrcfi Hatr6oree y4o6uuu trpu trccJreAoBalrrrr4 Kopornrrx npeueuurirx px-
gon (z < 1000). flo uepe yBerI4qeEE.E AJlrrrrbr p.EAa oqeur{E ctrer(rpoB, BbrqrrcJreg-
Hbrx o6ouMu MeroAaMr{, cxoAflrc.fl, u {ypre-ueroA oHaBr,rBaercrr 6oJree a{{exrrn-
rrbrM B cr{Jry cBoero 6rrcrpo4eficrsus.

3. O6cyx[enue crer(TpoB

flo cuexrpaM Motr{Hocrra xone6auufi crenenr.r troJrsprrBarlrrrr orAeJr5grrx Mac-
ctrBoB ,qanril,rx M (4eur), (nauat) otrpeAeJrrlnrlcb AocrosepHbre rapMoEr4secxue
cooraBn.Eroqrae. TosHoe srraqeHr4e treprroAa otrpeAeJrflJrocb rro MESA-cnexrpau,
a BertrstrHa MorqHoorrr - no {ypbe-ctreKrpaM. IapmouuuecKue cocraBJrflIoque
cqIITaJIucb AoCToBepEbrME, ecJrrr uttx<nuft npeAeJr 90%-noro AoBeprrTeJrr,Horo trE-
repBaJra Jre?r(aJr Br,rltre ypoBH.fr rtryMoB (cu. puc. 2). MrauuMaJrbHoe BHaqeEtre tre-
pI4oAOB, trpI4HrITbIx I( paccNIorpeHI4IO, -60m. Taftrart o6paaou 6r,raa BIr.sBJIeua
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51 rapuouzqeoxafi cocraBJr.slorqas. Ha puo. 3 rpeAoraBJlerra AtrarpaMMa pac-
rrpeAeJreEug trepuoAoB noue6anuft cretreEu tronapuaaqru B BaBtrcuMocru or AEfl
ua6nrogeuufi sa sofiuax 3r5;2,5 u 1.,9,ou. BAecr uo ootr opAuuar orJlorfieuhr lre-
ptroArr xone6auufi ?. Benususa paBpeltreuus s MESA-ctrenrpax Ee lrpeBocxoAur
paBMepoB BHaqfia Ea AtrarpaMMe.

lle puo. 3 oaegyer, qro Boo BHaseEtr.E IrepEoAoB MolI{Eor Iro-BuAuMoMy, P&8-
Aenurb Ha ABe rpytrtrEl: AoJrrotreptroAurlecryro-(200-320n) u nopornotrepuo4u-
qecfiyro (60-160m;. B 4ourouepuo4zuecnofi rpytrtre ryfrsq tro.ffBJl.fiIorcfi Bo Bce

fllru sa6firo4enuft Ha BoJIEe 3,5 ou E orcyrcrByrot 2, 3 u 6.07 Ea BoJIEe 2r5 cu
u 2, 3, 4, 7.07 rra BoJrEe 1,9 orrr.

B xoporronepuo4trrrec$ofi rpynue finnvfr trpzoyrorByror Bo Bce AEtr Ea BoJI-

xe 2r5 crtr u ucseaanr 2.07 Ea BoJrEe 3,5 ctrt n 6.07 Ea BoJIEo 1,9 ctrt'
Ananzezpy.E ctrer(rpbr pacruupeuEllx BpeMenErirx prgor (A, B, C), cuegyer

yqurbrBarb cyroquyro cftBarr(Eoorb naHEEIx. B cymax 144 Eamnx npeirleuurirx
uErepBaJra A, : t0m. Ecnu ls - qacrora, Ira aoropofr B uccJIeAyeMoM trpoqecoe
ecTB trtrH, TO rraAo OE(trIaTB trOflBJIeEUE JIOTI{EbTX trtrROB Ea SaCTOTaX

.42loifu, tr='.fo tr r.n.

(34ecr qacrora n 7/7, tfre T B AeosruMunyrnax.)
C aroft roTrxu BpeEtrfl 6rrnu zccnegoBaubl cEenrpbr pEAoB A, B n C, uo6aaan-

EbIe Ea pnc. 4 (o6oanaueuur re ,fie, qro Ea pzo. 2). Cyrouuue rapMonunu yna-
BaEEr crpeJrK&ME; orxoAflr'UrMtr or ocrroBuoft nzuuu. flocne rar(oro alraJrtrBa ona-
BAJIOQb BOBMO)ITHBIM BEIflBUTb JIUUUE

345m ua l, : 3,5 cu,
345n na ?u : 2,5 cvt,

351m ua I : 1,9 cu.

llran, xoue6auus cretreuu npyronofr tronapuaaqun Ir. r.. zMeror r&pMoEEr
qecftyro cocraBJrflrerqyrc c rreptrogoM oaoJlo 350m.

4. Oqeufta rla[pflrr(eurlocTu Marrlrlruoro tronff

Ocnosurre xapanTepucruru pa[uouoryqeuu.E JI.rI. B caETuMorpoBoM Alratra-
BoEe Mornro o6rgcsurb ooBMecrubrM geftotnueu ropMoauoro u MarutrTEorop-
MoBEoro MexarrrraMoB uarryqeru.E [7J. Iloarouy EaM rrpeAcraBJlflercfl DoBMoEtubrM
orleutrTb tlatrpflrr(eEuocrb Maruurlroro IroJI.E s uumrefi nopoue ua4 anruruoft
o6naorrro rr BoaMo?nEbre ee trBMe.EeHtrE, coorBercrlyroqtre uuTeucuBHocrtr rap-
Mouuqecftllx cocraBJrsro'r[rx B ctrearpax Moq,Eocru rone6auufi creneuu ftpyro-
noft nonapuBarluu.

llouoriayorrr BbrparfieEue AJrfi crerreEu troJrffpuaaquu [8!
t__

p--z +lcosal,
rAe ln - eHtlZnmc - rupoqacrora, f - qacrora na6.nrogerrufr, d- )ro.rr Me)It+

Ay HatrpaBJrerrtreM rroJrfl 14 pactrpocTpalreElreM BOJIHbT.

Ecrz noroxurb q.: 0, ro ua (6) Mo?r{Eo troJrysr.rrr' pa6ouyro Soplry.rry

flul(3) : 53,6 P (%)/x. (cu).|

,{uarpauua HatrpaBJreurrocrrr reJrecnotra tla l,:1,9 cM cocraBirfer rro flo-
uosi{uuoft MorqHocrrr 4' ,6, wo rro tropflAny BeJrtrquubr coBtraAaer c yrJIoB],IMrr paa-
MepaMr{ JroKaJrblroro l(croqHul(a B rleJroM.

tr4a uafrgenHoro trepr4o4a xone6auufr cteresz rpyrorofi lroJlflptrBaqlru 350*
c aMnJrr{ryAofr. -3% ua },:1,9 cu MoEtEo cgeilar}, BbIBoA, qro rrpoAoilblra.fl co-
cTaBJrflIotrIafl HaTIpflIKeHHOCTtr MaTHtrTHOIO trOJIfi B reX O6laCrgX JI. I{., n0Topble
reHepupyror r4Bryseure ual,: 1,9 cu, Melr.flerc.tr or 1100 no 600 3 c neprroAor{
350m. O4nar(o aro .numr upu6JrurfieHHa.E oqegr(a Marrruruoro troJr.E, rar( HaH BbI-
pa?r{enrre (6) npulreuuMo roJrr,Ko Aflfl ourtrqecfitr To]IHoro oJIoE, T. e. [pI4 t K t
ua l, : 1,9 cu. Sror noupoc.rpe6yer AonoJrEureJrbHbrx r.rccJre4onanrlfi.

(6)

129



: . . SaffuroseHue

Ha ,bcuone arIaJIrIBa ctrel(rpoB Mor(lTocrl[ no.ne6arnrft creueuu mpyroaoft uo-
Jrfipuaar{utr paAr.rorlgryqeHr[ff Jr. r{. Mo}r{Ho cAeJrarb cJreAyroqrre BbrBoAf,I: t) rag-
Mouuqecfir(e cocraBJlflrorrlne no.rre6asnft crenenu troJrgprlgaqtru paa6unarorcfi Ea
ABe rpyutrbr - AoJrrotrepzoAuqecnyro (T :200 --320,") u Kopornotrepro4trqe-
cnyro (7 : 60 -- 160m); 2) rc cnexrpaM AJrr{Hrrbrx p.nAoB Haz6oree yBepeEEo
oupeAeJrflercfl rapMorruqecRafl cocraBJrflroqafl c repuo4orvr -350m. Haupaxeu-
EocTb MarurrrHoro rroJrr{ JroxaJrbuoro rdcroqrrr{fta B rIeJroM Merrgercfi or 400 Ro
600 A c uepuo4ou350-.

,Anroprr osuraror oBor{M trpr,rflrHbrM AoJrroM Brrpaar[rb 6naro4apuoom
A. E. CerepHoMy Ba rleHHbre BaMeqaHu.fl, A. H. Paqnoscnorrry aa noAgepxny
pd6orrr, ?I. I. MorceeBy Ba troJreaHbre o6cym4euua.

,Anpeur 1982 r.
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paArroacrpouoMrrtrec(rrM ua6rrogeuuru,- Acrpor. 4upx., L972, N! 699, c. 3-5.

B HAIIPAtsJIETIUII IIOJIflPHbIX OBJIACTEIil
B MAHCIIMYME COflHETIHOfr ATITIIBHOCTM

A. tD. Ba.rypun

tr{auepen paAlropaAr{yc Comrqa B rrarpaBJlerr'Ir.r rroJrfiprrbrx o6nacreii s ltae 1981 r. Be,nr.r-
qrua pagr.ropaArryca rra Borrrre 2,25 cm cocraBrrrrer ,(1,035 t 0,001) RO. flogrnepxr4aerca
yBelusotrLre pagr.ropaAr,ryca B rrpr.rrroJrflpri,rx o6;racrsx B ManorrlryMe coilsesrort anTrlDrrocrrr rro
cpaBrreEtrro c ero ueJlrrqr{noii s lrr,rnfl,\rylre. floxaaaro, qro BeJrr{qrrrrrrr paAl{opaAr,rycoB ri lra[-
paBJreurrfix qelrrpaJrrrroro l{epr.rAr,ra[a a. trrrtulrrr, sanrorrenuoii r( Eerry rroA yrJroM 20o, conna-
garor r rrpeAeJlax ourr.r6ox r.rarrcpenr.ri.r.

RADIO RADIUS OIT THE SUN TOWARD THE POLAR DIRECTIONS MEASURED
DURING THE SOLAR X{AXIi\,IUII AT WAVELENGTH 2,25 cm, by A. ?. Bachurin.-
In i\{ay, 1981 the solar radio raclius was measuretl toward the polar directio:rs. The of radio
ladius value at rvavclcngthl 2,25 cm is equal.1 to (1.035 + 0.001) /?". The value increase
of theraclio radius in poiar-regions at soiaructirity -uli-rr*'inecomparison with that
at minimum is confirmed. It is shorvn tliat the value of radio radius in the directions over
thc ccntral meridian and tliat in tlio direction of the line inclined to it under the angle of
20" coincide rvithin rneasurement errors.

B 17, 2l orrrcarr cnoco6 r,raMepeulrfl colrHesuoro paAr4opaAr.ryca, B r(oporno-
BoJrHoRoi{ sacrl{ caETI4MerpoBoro Ar{atra3orra paAr{oBoJrrr, ocHoBarrHbrfi rra cpaB-
HeHI4Ir aaur.rcetli paAl{orr3Jryqeuuq cila6o Bo3MyrqeHrIoro Co.nuqa, rroJryqeErrbrx r{B
Ha6[roAerrr,Ii{ [pr{ cHarrrlpoBarrr{rr arrrerlHofr coJlHeqHoro Alrcfta, pr pacrrerur,rx Hpr4-
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B6IX, O111CLIBaIOU,uX UBMeI{eHtre aureuuOft TeMnepaTypbl IIpll CI(aHI{I]oBaHIaE

ColUqa. PacserHlre HpIIBbIe CTpOIIJIII0b B IIpeAnoJIolHeHIII4 paBIIoMepIIoIo pac-

trpeAeJrerrrrf paAuo.flpKocrrr rro coJrHeqHoMy Arrclty. O.rncarlur're n 11,, Zl ua6;rro-

AeHrr.rr trpoBoAI,IJItrCb B treplloA, 6nuaHufi H MIIHIIMyI'Iy tl-reruelo qI4I(JIa COJ]Heq-

Hoft ar(Tl4BHocrtr, r{orAa rLflTeH r{ nop ua Coluqe He 6rrno'

B [3] 6uto ror(aBarro, qro aror cuoco6 rrsMepeHl{.s paAl{opaAl,Iyca Mo}I{Ho

trpuMeH.Erl u B cnyqae HepaBHoMepHoIo pacnpeAeJleHllfl paAI'IO.fipItOCrI{ trO COJI-

HeqHoMy AIIcKy, ecJILI JIelItatr{I,Ie Ha JII{HIII CKaHIIpOtsaHI4fl JIORaJIbIIbIe paAEo-

UgTosrrgr{rr, CB.gBaI{HLIS C {lOXXynaMtr II IIflT}IaMI{, yAaneHLI OT Kpafl AI'ICI{a Ea

5-7' . floerorty oItaBaJIOCb BoBM0II{HLIM uBMepIIrE' paAl{opaAl4yc B IIatrpaBile]d fr
rrOJrrrpI{bIX O6uaCreft R IIepIIOA, 6luanufi K MaI(CI{MyMy III4I(JIa coJIHesEOtr aKTIIB-

"o"ri. 
Onlrcauurre s t3l Ha6JrioAeHr{fl npoBoAI{JIr{cb B aBrycre 1980 r. }ra BoJII{e

2,25 cur rr B flrrBape tg8t r. Ira BoJrlIe 3,5 cu' B [3] 6rrl cAeJraH BbrBoA'sro paAuo-

paAr{ycbr B rlarrpaBJrerrllfl noJr.frpl{blx o6JIaCTeii conuqa rla 3TI4} BOJIHaX B MaH-

iroryite coluesuofi anTlrBlrocrr{ 6olr,me, rreM B MITHITMyMe'

flocxo.trxy Jrr,.rTepaTyprrbre AarrHbre tro EroMy Bollpocy npoTrrsopeqllBLl, TO

npeAgraBrrfler r{Hrepec [poAoJI]I{eBI4e I{sllepeHuft pa4raopafl[Vca. C afoii IIeJIL6

u-"!p"on " O no Z'O.Of .At r. ua 22-y pa^irorenecxoue HAO AH CCCP uo 'rofi

?Ite MeroALIHe, qro u l] [1-3], 6lrnu uporleAelIbl IrsMepellllfl paArlopaArryca Corurla
rra BoJrIIc 2,25 cx.

I-Ia6nro4eulra npoBoAI{JIIIcb c I{CnOJI},3oBaIII{eM paAIIoMeTpa, O1rI{caIlIIoro

s l4l, u eur,rrorurrib B cgaHr4poBaHr{[ Co;1uesgoro Al4cr{a auterurofi P}Allote;re-
Cnotra BAoJrr IIeIrrpaJII)IroIo MepLIArraHa I4 BAoJIb Kpyra gHJIoIIeHIrfi 6' Jlurutu

cxarroB trpoxoAr{Jru qepea l{eurp AIlcKa Coluqa.
,(nx roro qTo6r,r ucHJrrosr4Tr, BJrtr.Errlre Ha peByJlr,raTr,r I{BMepeIIlI4 CO0CTBeIT-

rroro'ABulr{euu.s Conuqa orrrocr4TeJrr,Eo ar{BaroprraJlr,Hofr crICTeMbr ItoopAI4Har

r{ OTrroCI{TeJIbI'IO SJIeKTpUqeCHOft ocu aHTegHbI B trpoqeooe CfiaIItrpOBaHIIfl' yqrlrbl-

BaJrtrCr, roJrbro cr(alrbr c peBepcoM. Illa noero marepuala na6nro4euraft gla o6pa-

6orxu 6r,uo oro6pauo 184 rantrx gnofiurtx cr(aua.
Ha puc. I npegcraBJrerra KOrru.E 3atrI{Ctr paAuol4Bilyqenux conaqa' troJlyrleH-

Uot upll CHaHI{poBaIlUu CoJIHeqEoIo AUCRa B HatrpaBJIeIIII[ IIeHTpaJII'HoIo Me-

puguaua. CuuOmsrte BepTI{KaJIbHhIe JIIIHI{I4 B III{X{HSfi qacrl4 pI4CyHI(a - 3To

RoopAr{rrarrrbre Merr(E uo 6 (6o-{r-ee AJIITHHbTe orpesfiI{) rr ro trp'flMoMy B:cxgJrY

Aeg;rc a (6onee Kopornr{e). IIIrpuxona.a .ropuaouraJrbHa.E rIIrIrI4.E B IrI4}r{Heu

qaclr,r ptrCyHHa AaeT IIyneBOft ypOneUr,, OT fiOTopOIo oTCqI4TrIBaJII{C}' aUTeHHLIe

reuueparyprr (7i). lopraaourauiurre mrpuxoBble irrrHr,Ir{ B BepxHeft qaclu pu-

cyr{Ha coorBercrByror ypoBHro aHTeH{ofi reMneparypbl cnonofiHoro conuqa.

Asreuoa" TeMneparypa (ctroxofiHoro) CoilHI{a TaO onpeAeJlgJlacb tro yqacrgaM

BarrfiCtr CKarroB, oTCTO.flqIIM tro JIIIHIIII cI(aHI4pOBaHI{s ua 10-11' r Cenepy U ft
rory oT rIeHTpa coJrHeqHofo ArrcHa."tr{a puc. i ,rgrro, qro agregg},re reMlepar}pbr Zx61u{aoz, cootnetctnyrculub
ATTTNI yrracTqaM, HecKoJILEO 6TJIIIqaIOTC.E Apyr OT Apyla. Ta6ag CIITyaIIIIfl B OII[-

cunaerur,rfi r1epl4oA Ha6IIOAeHI,Ifi 6r,Ina He I{CKJIIOqeHI'IeM' a o6blsullM 5IBJIeHI{eM'

Tarrru o6paadu, 
'I,rMeeTcg 

HeI(oTopa.rl HeonpeAeJIeEIIoCTb B orlelrge allTeglroft TeM-

"rporypoi.ro*ofiHoro 
Coluqa. floaro"ry fnn o6pa6or*u 6LIr oro6par Marepr4aJr

Tex AHeft na6lrogenrnft, g.lrx r{oropr,Ix

E%l _, Tr,o,--r;;l <to,o2,
i,Toocp 

o (raor +1'aa2)l2i

r. e. OTrroCr{reJrbrra.s paSIroCrL aHTeHHr,IX TeMIlepaTyp TaQ,r fr 7n62 }IeBeJII{Ka'

34ecr, ropr{soHraJrr,Hag qepTa cBepxy osrraqaeT ycpeAHeIIIre coorBeTcTByloq,I4x

BeJrr{qrrrr 
^aa 

4agunrfi lerru ina6rrlolbnit1 Vruoaoft paAI'IoAIlaMerp Coruqa oupe-

AeJIflJIc.fitryTeMI,IsI{epeHI4.gpaccTo.trHl4flMe,fiAyToqKaMIIHaI{pI{BoI{3anI{CI4
paArror{3JryrleHr.l.s, noJryqeHuofi- - npu cKarre, ypoBeHb aHTelrrlofi TeMrieparypbl

B noropr,rx cocraBrr.trer (cu. t3J)

rr ), rr

0,4BOfrcsp:0,480'a 1 I *aol
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,llil

Pzc. l. Itonrlq Barrrrcrr paAr,ror.rgryqeulrn Co.rnqa [pi.r cr{agr,rpoaaur.rfl 26,05 gl r.
2,25 crtt

Pnc. 2. Pacnpegenertre 184 r,raueperrEhrx BraqcHnft Rr.l R"
Illrplrxonan JrrrHlrrl - HopMaJrbHoe pactrpe[eJre[r,re

Pacctognue Melr{Ay yr(aBaH}Ir,IMr{ TorrKaMr Ha Batrr{crrx
JIeIITe CaMOfII{Cqa, trep eBOAI{JIOCL B yIJIOBI'Ie BeJII{qI,IHI,I

BrE
cr{aHa

AI{IIATHIJX METOK.
Peay.nrrarrr o6pa6orxu [a6rroAarerE'HErx AaHHr,rx [prrBeAe]rLr B Ta6ruqe.

Eara
1981 r. Rr/Ra

cHaI{oB, r{SMepelrHoe Ea
c IrctroJIE,SOBaHrreM fiOop-

Bltg
CHAIIA

N--S
N-S

1{.05
19. 05
20.05

7,0340
1.,0334
1.,0347

t 6.10-4
15.10-4
x.4.70-4

t,,
-19,8 1 25

-le,4 | 
s3

N-S
b
b

23.05
26.05

45
34

Bo nropou cror6qe Brofi Ta6rur{br trptrBeAego orHomegue paAr{opaAuyca r
otrrr4qecKoMy paAr{ycy (.R6) Conuqa, BerusrHa Koropofo ua xanrgnfi AeEb
na6.nrcgenrft 6pauacr ua AcrpouoMuqecnoro e?fieroAr{trKa; B rperbeM cro.rr6qe
co arrdrom t AarrrJ cpeArroHBaAparuqurre omr6Hr.r o opeArrero. B uernepronr
cton6_qe ra6.ruqrr npI{BeAeIrDI BB.srBre ua Acrponolrrsecnoro ex{eroArrrr11a aHase-
F.u.s. P - yrJra rroJrolneHr.r.rr ocr{ BpaqeHraa Conuqa, csuraeMbre fi BocroKy or ce-
nepnofi sacrfi Ar,rcKa; B u.flToM crou6qe yKa3arro sr4cilo qaofiuux cHar{oB, tro Ko-
roprrrM otrpeAeJr.frJrucb Ha ranr4rrft 4eur, ua6lrogeuufr. cpeArrue sHaseEurr Rr/Ro
I{ O; B ItrECTOM CTOI6qE YKASAE BI4A CKAIIA: N 

- 
S - CKAIIrI BAOJII IIEHTPAJIbHOTO

Mepr4AtraEa, 6 - cxanr,r BAoJrr, Hpyra cr(Jrorrerrtrfl. B uoc.ne4ueft crpone^ra6nuqrr
trpr{BeAeHbr cpeAHee BBBemeHHOe sHaqeHr4e ornoureuuft Rr/Ro r4 crarrAaprHafl
ouru6na cpeArrero o Ba Bce 4uu ua6nrcgenrafi.

Vcpegueul{e c yrleroM Beca rro BceM trpr{BeAer{HbrM a ra6.rrraqe cxarraM BAoJrb
r{errrpaJrrqoro MeprrArraya Co.nnqa gaer 7?r/.R6 :7,0354 + 8.10-4, a AJr.s cna-
rroB tro 6fi. /fio : 1,0343 -l- 3.10-4. 3gecr,- co arra6oM -l- yxaaaur,r cpeAge-
KBaAparr4qur,re omu6xu cpeArrero.

^ B l2l rroxaaaEo, r{To B MEHI4MyMe coJrrre-rxoft aHrzsuocrtr paguouao6pa}HeHue
Co.rtrqa B (opoTnoBonsoroft saoru oaurrrMerpoBoro Ar{atraaona BoJIE B IIepBoM
upll6lurueulru r{Meer 6op*y aJrJrr{trca, MaJrafl ocb Koroporo HatrpaBJrerra BAoJrb
I{EHTPAJIrHOIO NIEPIIAI4AUA. I{A trPIIBEAEIIHI,IX ?I{E sAECb AA}IH},IX BUArrO, qTO U3-
nlepenurrr,i paAEopaAr,ryc B HatrpaBJreHrrr{ r{eErparrbrroro MeprrAr{aIIa conuqa
oHaSaJrcfl AalHe rreclto;rr,xo 66.rrr,ruuM, qeM B lratrpaBJrerrrru Hpyra cxloueuufi,
rrar{Jro}reuuoro rt qe}rrpaJrr,rroMy MeptrAuarry troA yrJIoM oxouo 20o.

Ha puc. 2 npe4cranJrerra rrrcrorpaMMa 184 uamepegrrbrx orrromgovfr. Rr/R6
AJLa Bcex cKalloB, rlpeAcraBrrer{rrbrx B ra6.uzqe, Cpanuenze grr{x paclpeAeneuraft

, ,l/t
'1r '/'(o

RrlEo

1,03571 t4,5.10-4 | -l;0862 | +6:10-4
1,0349 | +2,7.10-4

132

6 P n Aara
1981 r. o P 1a

Cpetnee



tro Kpr(Teptrrc x2 troKaSbIBaeT, sTo oTJluque troJlyqeHHol\o pactrpeAeJIeHII.E oT

HopMaJIbHOro flBJI.geTCfl SrraqI{TeJrbHLIM. Tar(afl )fie cI{TyaI{I{fi tronyqaeTcfl r AIIfi
,oxarroB N - S lr cxauoB uo 6, nBnrrrx B orAeJlbuocrl{r xor.s cpaBuureJlbuo Ee-
6onrmoe qucro uX Ee AaeT BoBMo?nHocTII tronyqurb rraAerfiIlyrc oIIeEI(y tro Kptr-
repluo 12.

flo-urgrrttonry, 6onsmoe oTntrque I{BMepeHHbIx pactrpeAeneuufi or HopMaJIb-
.uoro o6ycnoBJrtrBaeTc.s clloTeMaTrrqecnr[Mu oEI,I6HaMu, HoTopEIe MoryT BoBEU-

naTb B cBflBr[ c EeotrpeAeneHr{ocTbro oTcqeTa aETeHHofi reMtrepaTypbr ctrofiofiEoro
Connqa, orMeqaBltrefic.fi Bbrltre. floatorrry roquocrb otrpeAeneutr.fi cpeAHero Ba

,BCe AErr Ua6nro,qeuufi anaseuu.fi orrrolueHl4fl Rr/Rg, yr(aBaHEas B trocneAEeft
crpo(e ra6iluqbr, trpeAcraBJrrrercfi BaBbrmenr{oft, TaK HaH olra BbrqtroJlfinacb B

IlpeAtronopegtru HOpMaJI6Horo pacupeAeJren[.s. Csurafi ycpeAuelrEoe sHaqeuuo
paAr{opaArryca, troilyqeHrroe B Harxgrrfi ua guefi na6lrogeuuft, nax 6rr peayls-
'raroM or,qeJrbHoro rrSMepeHrrfl, troJryquM, qTo cpeAHeI(BaApar[rlEafl omu6xa
,cpeAlrero Ba Bce AHII cocraBr.ser + 5.10-4 /?9. VulltrrBafl Ero, trpuMeM oHoH-
.qATEJIbHO

R,/Ro: 1,035 -F 0,001.

,(ra cpaaneul{r yna}fieM, qro corJlacHo [2] paq[opa4lryc Conuqa Ha BoJIIre
2,25 cv B HatrpaBJreHr{r{ troJr.Epr.rr,rx o6uacrefi s ilruutlMyMe anrl{Blrocrrr cocraB-
Jr.EJr rrprMepno (1,021 

=g 
0,004) fig, a B aBrycre 1980 r., KaR Iroxaaauo n [3],

(1,031 -F 0,002) .Ro.
tr{s cxaaanuoro cJreAylor ABa BbIBoAa: 1) otrr{cauubre BAecb I{sMepeulr.s troA-

TBepmgaror yBeruqeuue paArropaArryca Connqa B trpr{rroJrflpnrrx o6.nacrrrx B Mar(-
,cEMyMe coruesuoft anTrlBrrocrr{ rro cpaBHeurrro c ero BHaqerrueM ; B MunuMyMe;
2) a.rrnunruquocrb pa4uozao6pax(errrrfl Coruqa Ha BoJIrre 2,25 ou B MafiouMyMe
anTr{Brrocrrr AJrff HaupaBJreHnft qerrrpaJrbuoro MepI{ArIaHa B JITIHI{I{, HaHJIoEeEHofi
K HeMy uoA yrJroM 20o, n [peAeJrax oruu6ox ouucarrHbrx raaltepeuuft ne ua6.rro-
.Iaercfl.

B saxrroseHlre Bbrpaxalo 6raroAapl'Iocrb A. C. flnopfiItrI,IHy u M. A' MlIpo-
rroBy 3a troMorqb upn na6.rrrcAeHr{flx.
.Anpe;rr tOB2 r.

L.

2.

J.

4.
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-, .raenrHbr x t?+lffi 8ffiHt#SHHi*Ep oMErpoB
ilJIff noHIpoilfl ACTP0HOMI{IIECLOII OIITtrItU

. M.Iforon, E. f . Ilouou

Onncaun ftoMrrar(rEbre cftreenEBre JraBepuBre rrrep$eporuerprr co c{eputecroft EJrtr

uuocrofi oropuofi rroBepxEoorbp. B orux 4urep{epOrvrerpax o IIeJIBIo EoJIyqeEtrE 6Ouruefi
ycroftvurocru R paatsrccrupoBre, csu?fieuua oBeropaccetrBauufi a yMeEbItreEEE c{epuueoxofi

a6eppaquu B r{aqecrBe ouopEoro Bep[aJra trctronbayercff opa trB troBepxEocroi oBoroAeJItrTeIIb-

rofi upuanmr. Cnero4enureurEaff trpEBMa cr(JreeEa c rmrarlquM o6rentunolr, o6paayr Eepao-

crpausarorrgtcr naaepur,rfr rmep$epduerp, trMelor\rft Bcero rptr rloBepxuooru creruIo-Boa-
gyx. ?IarororJregtr E oupo6onaanr ABa rutra umep{epouerpoB, olrtrcaulre Koropbrx qpuBeAeEo

EE,I(.' 
tBB



OPTICAL SYSTEI4S OF LASER INTERFEROI,IETERS FOR TESTING ASTRO.
NOI\'IICAL OPTICS, l:y G. M. Popou, E. G. popou.- cemented small laser interferometers
rvith spherical or flat reference surface are describeil. These interferometers have reference
mirror which coincidos with one of the surfaces of semireflecting prism. This prism is,
comented with collimator lens resulting in non-acljustable laser interferometer, having
only three mirror-air surfaces. Trvo types of interferorneters rvere completecl and tested;
they are described in this paper.

I(an usnectrro It], r{ccJreAoBar{tre acrpoHoMr4qec1r.rx o6:neHrrzson 1a BepKaJr
I{e6orbltrux pa3Me_poB trpoBoArrJrocb c [oMoqbro H.lraccusecxr.rx r{rrrep4upouerpou:
uHrep{epoMerpa @r{3o, I{Hrep{epoMerpa MaiixeJrbcor{a rr rrrrrep{epb*erpu Trafi-
MeEa - rpuna. flpocrefiulrnr rlHrep$epoMerpoM rrBJr.sercfl ,axhe <upo6noe,l
CTeHJIO - BbICOROTOTIHa.S IIOBepXIIOCTL, HaI{JIaALIBaeMa.E IIa I,ICtrTITyeNIyIO trO-
Bepxir_ocrb (aeprtara, Jrr4r.rar,r rr Ap,),- ero rar{ Ha3r,rBaer.rr,rfi uerog.roroo 

-Huroro-

ra. Ho aru llntepSepor[erpbr Marrotrpl4ro[Hr,r AJr.s Hor{TpoJrrr acrl]ogoMr{rrecftofi
olrrtrKr{ I{pyfirll,Ix paBMepoB. C no.seueHueM JraBepoB craJro Boar,ro}r{Hbril{ co3Aarrr{e
EepaBrronJreuux uur.ep{epoMerpoB [2], nossorrrrotrUrx r4ccJreAoBarb acrpouoMtrqe_
cRrre Sepr(ana u o6texrranlr .rrro6r,rx Ar.raMerpoB c LrcnoJrbsoBaHI{eM o6pasqonoft
troBepxEocru Ee60rbrur{x pasMepou. flpyrun rr{rroM r{HrepsepoMerpa, rp]rroA-
Eoro AJrf nor{rpoJrfl npyuuora6^aprrrHllx r{BAeJrufi, fleilfleicfl llutep$eporrtetp
cABr{ra, BrrepBEre nprlMerreHrrr,rft Cayu4epcou [B] An.E rlccJreAoBaHr{.g tro BBeBAaM
65-cu pe$parropa, a BareM m 2,1-u pe{nexropa o6cepraropun I{r,rr-rl"x'[+1.

H comareuuro, ytroM-rrrryrbre lrurep{eportrerpbr lrMeror pEA rJeAocrargoB, or-
paEuquBaloqux r4 BarpyAHfloqux rrx trpr{MerreHl,re, Hatrpl,Ir{ep HepaBHotrresue
r{Erep{epoMerpr,I orJrlaqarorc.s cnoxuocrfio r{oucrpyxrlr{r (6o;rnmoi qrrcJro 11o-
nepxn_o-creft, paccerrBaroqllx cnet), rpoMoaAnrr r{ qyBcTBureJrr,Hr,r K paBT,IocrI{poB-
narr.r. Hara6oJree rraRecrrruft znrep$eponrerp TnafilrLua - Ipr,rua Il]'il ero ,"irrir-
Eorreqr,rft arraJror [2] (puc. 1) crpa4alor 

-or 
c{epnsecxofi 

^a6eppaqlrn, 
*oropyro

Brroctrr oBeroAerrr{renrurrfi ny6ur; HpoMe roro., ry6ux cosAaer napaarrurre 6nu-
Htr, CpaBrrr{Mr,re tro flpKocrr{ c lrnrep{epeuquouuofi xapruuofr. Ha puc. I qu{pofi
-z o6osua.rer{ Jraaep, 2 - oceeturenr, j - cBeroAeJrure.nr,nr,rii xy6lrx, a -- oliof
r-oe csepuuecnoe sepnaro, 5 - r{crrbrryeuoe aepxaro, 6 - r.uaa ua6nrogurnri.
?Iurep{epoMerp,br cABrdra r{Meror cyrqecrBeHrror*;rr"4ocruror( - rrlyAHocrb rdg-
Teprlperal{r{u uurep{epeuquounofi HapTrIHbI, trocr{oJrr,Ky orra rroJryqaerc.rr rrprr
uurep6epeuqur{.. AByx Borrr.roBbrx uonepxrlocrefr, ,"^ir,"rrrur* ,6"ppuq;;;;
trooroMy r.rnrep{epouerpbr cABr{ra He noryrrr.rJrr.r paclpocrpaHenrr.rr. I

He,qanno no.snzsmr.rficfl roJrorpa{rauecxufr lruiep{epolierp [5] raI1?r(e ,orJo-
JLEOT RoIITpoJII4poBaTL otrTl4r(y uro6r,rx paalvlepoB, uo tpe6yer BrJcogoTorrEofi ro-
JrorpaMMbr, c.rrornnofi B rlsrorotsJreHutr u arrecrar{rrr{. Pacclrotpr.rlr [pocrr,re cxeMr,r
EepaBrrotrflequx raBepurrx uurep{epoMerpoB, HepaccrparrBarotr{r{xc.s trpr4 rpaHc_
tropTI'IpoBI(e I'I I'IMeIoqI{X MIIEIIMaIIEIIoe NoJluqecrBo trapa3l{rur,rX 6.nuXOB r{ rrEB-
Koe cBeropaccer{Barrue 6tarogapn r{eJrr,HocxJreeunofi Honcrpynrrrra.

l. ?IHteprfepoMerpbr
co cQepuqecfior"r oropHofi rroBepxuocrb()

Ocnosga.E cxeMa aroro rantep_{epoMerpa r,rao6paxrena Ha pr{c. 2. 1apa.n.ne.nr-
unfi ryuox ryueft rra Jraaepa -I {oxycupyerc.rr B rosre s o6nentuno*, 2 u"yrp"
cTer(JlfiElroro 6noxa, BbltroJlrrelrnoro rra crexJra c oAr4uafioBr,rt{ troxa3areJreM trpe-
JroMJIerrIr.E, trpoxoAltr qepe3 cBeroAeJrtrTeJrbrryro rrJrocKocrs 3 u orpaTr{aerc.E or
otropHoro Bolr{yroro sepKaJra 4, {opuupya ueo6pameHrre B roqHe s'. .(pyrofitryqon .uyueft trocJle orpalr{eurn,rr or cBeroAeJrurerr,uofi trJrocnocTrr J naupantaerca
r( r{cnbrryeMoMy tsepr(aJry 5 (.nu6o rlctrbrryeMofi cr{creMe), o6pasys r.r306pag{eHr,re
B tofi me roune ,S', aa xoropofiHaxoArdrcfl r.lrae Ha6[rogare.na'6. b*u*, puc"""r"r-
Baercfi-Ta_Huu o6paaou, sro6br csepnvecxaa a6eppaqufl llyqfia, rrAytr{ero K Bep-
Hany 5, 6rrra ucupaBJreHa c BaAaHrrbrM 4ouycHonr (o6rruuo 

"" *yr,a ?u/20, ryel, - 4nzua BoJrHbr naaepa). SepHano 4 olr.,lo c{eplruecxoe, trpuseM rtreufp Kprd-
BUSrrLr ero coBMeqaeT0.fr c soxycou ,S o6reHruna 2, uoatolty ou-o ue nuocut a6ep_paqlrfr. 06T exrfis 2 n upoctefimeM oJryqae npeAcraBJr.rrer rar]r{e 

"6.pr"u"*yluile.lrorlfl.qroqyro rroBepxHocrr,. PaArol,g HllrrRr.rBr.rr,r aroil cdepr,r T.r paccro.qHrle
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Puc. 1 Pnc. 2

h l' d'(crnt. plrc. 2) nrr6upalorcfl rar(' trro6br o6ecrequrr' rpe6yeMllf, reJlecgblfi

yrofl uyrrr(a, ocBeq,amqelo ugtrLlryeMylo CIICTS]1Y 5, a Tan[:e tro;1yqurb ucIIpaB-

Jr"rrr" 
"6tpuqec1oii 

a6eppaqrr ororo uyuxa. Ilonepxnocr'f rt 8 o6r'rsuo ourll-
qegr{rr TTJIOCI(I4e, trOJIIIpOBaI{HbIe, XOT.rI MOIyT 6r,rtl UCuOnbSOBaHLI u [OBepXI{OCTtr

gpyroft {opnr,l. ,{,.1n uo,nyueHu.E orqerflI'rBoft (HourpacTHofi) Haprlllrr't "919: 1Y-
rep{epeul{urr aHeprlru uurep{eprpyrcqr{x tryqfioB, IlpuxoA'Eqllx R roqry D 

'
lo'rriniror 6orru ogiIarrnnoBEr, troaroMy upu ua6;rroAeHl{I{ sepRaJI 5, uoxprrtr'rx

oTpaHaroqrrM CJrOelr, cJIeAyeT otropHyro troBepxHocTb 4 TaK)fie noltpblBaTb 3ep-

xoio*,ornr cJroeNr lu6o uorpylr(arD B cocyA co pryrr,Io; B Apyrux cJryqagx' Ira-

[]lr{Mep rrpu HorrTpoJle trJIoCHI{X sepKaJI C }III3I{IIM I1OS{+UqI,1S11TOM OTpaX(eHILE

o'"r,u*u Itouttosa-[61, cuegyer oIIopIIyrc troBepx,ocTr, 4 uorpyxraTl B..uMMep-

Cr{oHHyIO }I(IIAItoor-b c TaKL{M trO(aaaTeJIeM IIpeJIoMneHIlfl, rITo6LI IOo{Sllqueur
orpalrreullfl troBepxuooTr,r 4 yNIeHbmLIJIcfI Ao rpe6yeruoft BeJItr{quIIbI. Ha upaxtrlne
,re, oeo6Xoqr*oir, ,prturnoru unrep{epouerp c 6oluluIIMl{ Ia6apl{raMu' o6blquo

AJIr{Ha ero Ite trpeBblmaeT IIecI(oJIbHIIx cai.ITIIMeTpoB npII TOnIqI{Ee oKoJIo caIITI[-

MeTpa;oI{troMetrIaeT0-EBoIIpaBy'}XecTKosaI(petrJIeEIIyIoHaJIaSepe'JIaSep
yCTaIIaBJTI.IBaeTCfl Ha mTaTI{Be, IIOBBOJIflIOTIgM TOqIIO COBMeqaTb {OXanr'Ur're rOV-

r,, S' ofloplloro rr I{ccneAyeNloro nysltoB AJI.tr troflyrleHl{fl rpe6yeMoro, Br{Aa

r{HrepoepeHl{r.Ior{Hoft KapruHbr'
Ouucaunr,rft rrlITepOepoMerp, oqeBI{Arro' He

r{ r{MeeT MI4Hr{MaJIr,Hoe qrrcJlo (3) nonepxnocleft
r{cToqHtrHal\ru 6JU{KOB r{ pacce.EHrroro cBeTa, teM

troABepHter{ pasbrocTIlpOBKaM
creHJrO - BOBAyx, cJry?Itaq,I{x
r.re MeHee rroBepxEocrm 2,7, B

?fi eJIaTeJILHO trPOCBeTJII4TT,.

Hparno ouimert MeroAI{Ky pacqera Ellrep{epoMerpa Ha c{eprgec1ylo a6ep-

paqtrrc Ajl.ft cJryrla.flr. r(orAa o6T,eHTr.rBoM cJry}ItrrT oAuHorIHafi trpeJroMn.Eloqafi

"6"prr""*"ruooepxnocrb,.alloBepxsocrr?(cyr.puc.2)trJloCl(afl.flpu6uzmer.-rroe Bbrpallteulle AJIfl trotrepeqgofi c{epuuecHofr a6eppaqnu 69, BHoqralrofr otOfi

troBepxHocrbro, cofJracuo [7] r{Meer BI4A

" 
69 :khTlis,

rAe

, n2,,|.__
2n, (ni - n2) r '

(1)

(2)

(3), ntr
"o - nr_ nt

3g,ecr ft,-ebrcora raAelrl(.g nyrra raaepa rra uoBepxuocrb 2 (ou' puc' 2), s!-
paCOTOEIIue trapaROI[anbIIOIO EAO6parIteEEE OT BepIIIErr.LT, | - paAuyc fipuBllB.-

il, ,, : I U' ftz: fl - rIoKaBaTeIItr upenoMuesus. Bae4ertf [apaKcIIaJIbEbIft
-y"ou a :h/so nyrra, trpeJroMJrerroro troBepxEocfbro, o otrTtrqecnoft oorro u trepe-

trErtreM (1) n nuge

^ - ,2 ^ -rndg = A,so u. : -77;ry u". (4)
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flouepeuuar c{epuuecHaa a6eppaqun 0g' nplr trpenoMneHr{u sepeg rrnocxocrb
n o6paruou xoAe corJracso [8] paBHa

6s'=^(*i -r)", (5)

rAe s - paccrofr{r{e r.rao6paxreuu.fr, coBAaBaeMoro troBepxHocrbro 2 uHrepsepo-
MeTpa, oT rrJlocrocrw, i a i'- yro;r naAerru.q u npeJroMJreHu.rr coorBercrBeHHo.
flolaras Lr : i', ua (5) raxoAr.rrr

- 1\= sn(21-{) rr.l"
69'=nus(ffi (6)

Ilpupannua ?fr (4) E yABoerruoe (6) c o6parunrlr BEaaoM, uaxoAtrM yoJroBtre r(oM-
geToaqu^E c{epzuecxoft a6eppaqztr tryqKa, traAarorqero ua zcorrryeuoe Bepnano

r ^,"G=jF :2s (n'2 -'7)'
olnyAa EaxoAtrM rroJrorfieHne n.rocxocur 7:

s:d.4-b- ,, r
2(n - t)+ (z * 1)

(7)

Pacctosurae d' nepmunu rroBepxHocr:u 2 or trJrocnocrrr 7 n4orr, oceBoro Jrysa,
oqeBtrArIO, paBIro

ct' : so * s: ;:T + Z;=_iiiO _ff (B)

Buaseuze paAuyca r troBepxHo cr.g 2 a*6upaerc.E uB ycJroBufl troJryqeHu.s rpe6ye-
Moft nerus[Hr;r reJrecroro yrna or ryqna,. ocBerqarcqero aeprano 5:

a=2un:'u! - 
D(n-l) 

,

r4e D - Ar{aMeTp trapanJreJrbrroro nyqna, naAaroqero }ra troBepxHocrr, 2. Ha-
trpr{Mep, trpr{Hu}ra.E a - 0,2 u D :1lmr, no.nysaeM uB (g) nplr n: l,S

r : 2,5 lrrrt.

A uonoxeru4e s trJrocx ocrn 7 (crrr. pllc. 2)

s:dfb=Buu.
flouyuennoe-ua (7) Brraqerrr{e s cneAyer yroq,r.rrr, uB pacqera xoga nyuefi uepea
crrcreMy, go6unaxcr Mr{rrrrMyMa crfepuueirofi a6eppariru. Buaqeuue d, puuro

d' : 15,5 uu.

froroxreuue c{epuvecxoft ouopuofi noBepx,ocrw 4 (cu. pnc. 2) rrr6upaercan
rax, uto6rr 

^ee 
r{errrp r{pr4Br.ra}rbr 6orr con*eqeu c trapax"ruououron {oxycou nol

BepxEocrr{ 2; srauenlre paAl{yca Hpr.rBrraHbr aroft uonepxuocrrr [por{BBoJrbrro r{
Mo)r(er otrpeAeJrflTr,ca ra6aputlrblMn r,I Apyrr4Mrr coo6paxreuunnu. flolotnenue
cBeroAeJrr{rerrnoft trJrocftocrr{ ,7 (cu. puc. 2) o6rrsHo oupe4ennerc.rr y4o6crnorr
ua6.rrro4enrr lrurep{epeuqruorrrnofi *uprrr,or. paccqurannoiii ,ar,r* o6paao* ,rr-
TepQepoMerp trpaKruqecHr{ He r{Meer csepr.ruecxofi a6eppaqlrn n pa60ueN,r ryqHe,
rlAyrqery or r{clr6rryeltoft cr.rctettr,I B rrJrocftocrr{ cBeroAeJrr{TeJr.s, rro r.{Meer ne6o.nr-
uyro a6eppaqr{ro B otropr{oM rryqfte, orpa}ne}rHoM or Bep*aJra 4. ora a6eppaq,.au orpaHurll{Baer Aotrycrurfi,rfi yron co rnurep{epoMerpa, a reM caMbrNr rr Aotrycrr.r-Myro cBerocuJry KoHrp^o.rrnpyeMoft orrrr.rHr,r; r4crosHun erofi a6eppa{r{r.r - csepra-qecr(afl troBepxffocrs 2 (cv. puc. 2).

Cor.rracuo MaHcyroey [7] 
'sorrronax 

a6eppaqws N c{epuvecxofi uperou.ua-
roqeft troBepxgocrr.r B trapaJrJreJrr,Hor,r ryarne nyuefi ourpu*uur", $oplryirot

ltl : 
-kha/16 (.si), (10)

(e)
so
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Haupuuep, npr{rr.rrB h : 0,3 MM, r" : I uu, us (2), (3) u (10) Haxo[r{M rtplr t?,, ::7,fl,:7,5, s0:3 MMIf =0,038 Mr(M=?'"117 (),":6328 A), a us (9) o:: 0,3 PaA -17o, r. e. BoBMo?r{}Io rrccJreAoBarbcrlcreMbrc orHocr{TeJrbHr,rM orBep-
crrreM .4. nopn4xa I : 3, raurrltl{ cJroBaMr{, AoBoJrbHo cBerocrlJrbHr,re. flpra lrenr,-
mux o o[u6xa r.rHrep{epoMerpa lV peBfio yMe}rbrrraerc.rr, r{anpr,rMep r]pr{ co :: 0,15 (A : 7 : 6,7) uaxo4rarrr 1[ : 0,003 MHM = ]"1200 - upene6pexuMo Ma-
ra.E Berusuua (1, : 6328 A). Tlnrep{epouerp (cM. pvc. 2) 6r,rr youeruno raroroB-
JreH r{ r{ctrr,rraH n HAO AH CCCP.

2. TLxrep$eponaerpbr c r{crpaBrreHHofi
c{eprrqecnofi a6eppauuefi s o6eux BerBlx (u;reuax),
ucnoJrbByroqrre c{epuuecKyro oropHyro rroBepxHocTb

I(ar ynaauoaJlocb, ocHoBIrbIM He4ocrarr(oM onr4car{Horo tsbrlrre r,rHTep{epoMeT-
pa rrBJr.frercr csepuvecxaa a6eppaqr,r.fr otropHoro rysxa, Horopafl }re noSBoJrrrer.
TosHo I4ccJIeAoBaTb cBeTocr{JIbHbIe crrcTeIvrrr. Monrno BI{Aor4BMeHr4rr, onucauur,ri
unrep{epouerp (clr. puc. 2) rax, vro6rr ycrparrrrrb oror HeAocraror. ,(eficrnu-
reJrbqo, ucrorIHI4HaI\{u cr}epuuecxofi a6eppaqur{ ororo raurep{epolrerpa .rrBJrsrcT-
cs o6teHrun (nonepxuocru) 2 u nnocxocir, 7. Vcroxnnr cieruy o6rexrnna (ua-
IIpI4Mep' cocTaBJIrIfl elo I{3 AByx IIpeJIoMJI.fIIoIqI{x ilotsepxHo0Teft, xaH I'ra pzc. 3)r,
MOlr{HO r.rcnpaBr.rrb c{epr.ruecxyro a6eppaqllrc o6t,enrrzna r{, rar(r4M o6paaou, oc-
no6ogratr, ouopur,rft rryqor or cseplrvecxofi a6eppaqrau^ Or c6epr,ruecHofi a6eppa-
r{I'1I{, Koropyro BHocLrr nJrocKocrr, 7, raHxte Jrerro [e6anurbcg , ecrtrT, troMecrr4B
cBeroAeJrr,rrenLHyro iurocHocrr, Me?r{Ay o6r,exrrasoM u rosHofi ,S (t. e. {oxycolto6rerruna), trepeMecrr{Tr, ee }ra rrJrocrocrr, T; wa (6) cJreAyer, qro B arorf cryqae
c{eprauecxan a6epparlux 6yger paBrra HyJrro trpr{ .rrro6ofi cBerocrrJre nyuHa. flpu-
BeAeM r(ol{crpyl{rl{Bubre aJreMer{rbr o6rexrrasa c r,rctrpaBJreunofi c{epr.ruecxoft
a6eppaqueft, rloBBoJr.srotrIero uoryqr{m, o : 0,5 = 30",-r. e. rncnr,rrr,riail o6rex-
TtrBbI c oruocr,rreJrbHbrM orBepcrueu 4o 1 : 2:

rt:1,2537s rz:0,33735, D :1 uru, dt:1,7722 (T@5), s':
: 2 nM (CTltB).

3gecr, D - 4raauerp 4eficrnyroqero orBepcrr,rfi oOoexrrana, s' - paccro.aurre,
uso6ll^arx^eura.E or rrocJregueft uonepxHocru o6texrusa. O6bexrras paccqurag Arsl, : 6328 4. r4 ArraMerpa ilyq*a uiaepa I ruu. ocrarorrua.s c{epuvecxaa a6eppa-
qu.a ero 69' oxo.ro 0,5 lrHu, xoua^racnpaBJrerra. He4ocrarx6m raurep{epo*urpu
c uo4o6nr,ru o6renrtlsord (cu. pr.rc. 3) nnnaercx BHaqr,rreJrbHoe paccroirrut 6o"y-ca F or rnasa Ha6rroAareJIE. flnocxas troBepxHocrn 7 4orxua 6urn o6ssar6ruro
trpocBerJleHa ru6o Har(Jlorreua Ha Her(oropufi yron [o oruorrreHrrro ft ocrr tryqfia
o reNI, qto6rr 6.nqx or arofi uonepxHocrr{ He rrotraAaJr B rJra3 na6uro4are.lra,"

,4py"r, rrrrroM unrep{epouerpa, cno6oA}roro ;or csepuvecnoft a6eppaqur
s o6eux BerB.rrx, cJrymr{ruurep{epouerp, uao6parnenurrft'Ha prrc. 4. Bl.ici t -JIaBep, 2 - o6rexrr.m, cno6ognrrft or c{epuvecnoft a6epparluu u xorrlrr, s -{oxyc o6rexrnra, coBMeqerrnbrfi c rao6paE{errrreM rleHrpa KprrBr{BHr,r c{epuue-
cxoft nperouraroqei troBetr)xuocra 4 cnerogenuremuofi nnocrocrr,ro s,5 - uc-
trBrryeMa.E cr'rcreMa, 6 - ruas Ha6.rrrogareufl, 7 - arrJralrarrrqecna.E noBepxlrocrb.
Ouopnrrft tryqox B oro.M ranrep{epolrerpe troilyqaerc.fi rrpr,r orpa?fieHr{lr or c6ep"-
secHoft troBepxlrocrra 4, xoropafl He Blrocur uu c{epuqecxofi a6eppaquu, uu xo-
IfbI, Tar( KaK r{ orpaHeHEbre, }r trpeJroMJrerrHbre ryrrtr pacflpocTpaH.fiIoTc.fr BAOJTb
paAr{ycoB cSepu. flonepxnocrr 7, 6ygyurr auraHarr{secxofi r,r itreurpuposauuoft
tro orHortreErrro H troBepxHocrr{ 4, ranxe Hs Br{ocr.rr nu csepuuecHoft a6eppaqr.rtr,
Iru noMLI' Ecura crac:reua 5 ra4earbHa, To B Tosxe S' no.rryuiercfl crI{rMaruqecxoe
uao6paxreuue, rtoropoe Molr{Ho paccMarpr.rBarb B Mr.rxpocxotr; Mo)ngo troJrr,Bo-
Barbo.fr rrolr{oM @yxo lr r. u. 0ror unrep{epolrerp upllro4eH r{ AJrfl KoHTpOnfi
BeCbMa CBeTOCI{JIbHBIX CI'I-CTeM, IIOCI(OJILfiy yrOJI O OnpeAeJIrIeTC.s TOtrItKO Xapax-
TepI4crI4HaMLr o6teH'runa 2, a B r{arlecrBe Tar(oro o6benrusa Mo}I{er 6rrr:r r.rcn-onr-
SOBarr cBerocr{JrbHrrfi ranruepclrounr,rft o6r,eHTUS MI,rHpOCKOna, HaEpIrMep c anep-
typoft 0,65. c6opxa r.r rocrr.rporxa ranrep$eiloMerpa rre Brjral,rBaror-aarpyquerrrii,

t,t /
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trocfionbl{y Iocrl,IpyeMbre I KoMrIoEeHTbr - atrJlarraTuqecRtre, co aEaqtrTeJr6EhrM
PEBHUM trOJIEM BPEHIIfl, IIOETOMY AOtrYCHtr IIA IOOTUPOBKY HE fiBJI'IIOTCE CTPOTtrMU.
,,[nr rupaaur[BaHrrE r{rrrerrcrrBuocrefi pa6osero tr otropuoro tryqxoB Ea troBepx-
ttocTr 4 HaEoo.sr rroJryrpoapaunrrfr 4ocraroqrro npounirfi croft Merarta (naupz-
Itep, rr,rraua).

3. llrrrep$eponerpar
c rrJrqcfiofi oropHofi rruBepxHocTbrc

Paccrrrorpuu r.rurep{eporrlerp, zao6paxrenurrft Ha ptrc. 5. Ilyvox. cBera naae-
pa -Z upenoMlrffercfl o6renrusorvr 2, {opmzpyr zao6paxreEEe roqntr Ha rrpeJroM-
uaroqefi uJrocxocrrr 4 (pacuo.noxeusoft n {oryce o6rexruna 2) uocre orpa}fieuus
'or cBeroAeJruremuoft rrJlocHocrr4 3. flnooxocrr 4 pacqenrfler tryqoft Ha orropHbrft,
BoBBpalqarcryufi.cn B uraa na6.nlo4arena 6, z pa6ouufi, u4yquft x ucnrrryerrofr
crrcreMe 5. Pa6os[fi rryqox orpamaerc.E czcrernloft 5 u {orycupyerc.E B Torrxe.,S,
trocJre uero raurep{epupyer c oloprrbrM uyql(oM, uoBBoJr.Efi rJra3y ra6mo4arenr 6
Btr,qerb naprr,rHy raurep$epeuquu. B HaqecrBe.o6renrusa 2 a upocrefimelr cny-
'qae Mo)fier 6nrrr, npnueuena oAl4rroqEa.E troBepxuocrb, r(ax ouucauo n paag. 1,
a ee BoJII{oaaa a6eppa4nn N otrpeAeJrflerca Bbrpameuneu (10). ,(r.a nourpoua
,oBeroclrJrbublx cl(creM cJreAyer 6pam 6ouee cseroctrJrbubre, xopomo'uclpaBJren-
Hbre rra c$epuuecxyrc a6epparluro o6renruBbr, trpuMep ranoro o6renruna rpu-
BeAeIr B pasl. 2. XapaxtepHoft oco6ensoc'rsro znrep$eporrrerpa ffBJrflergr Ee-
qyBcrBr{TeJrbrrocrb H fiouepequbrM cMeqeuz.slr o6reHrasa 2 tr ero MaJrbrM EartJro-
HaM rro orrromeHrrro r( trJrocrocrau 3,4,7; ognaro tryqor Jraaepa gouxen 6rrrr
uanpanuen crporo BAoJrb ocra o6rerruaa 2. Sror uocnegnuft ne4ocraron Morfier
'6rrtr ycrpaHelr rryreM r{crroJrBBoBaung o6texruna 2 c 6ourmnlr uoJreM BpeEEfi, Ea-
npr{Mep fionl{eurpuqecmoro. flpuaegeu Aarruhre Rourleurpuqecrroro o6renrura.r,
.fipr{roArroro 4na aroft qenn:

r, : 1,30 ulr, rz : 0,625 lrrvr, D : L MM, il: 01675 lrrvr (T(pt).,

s' : 3,66 rvrru (ItB).

flpyrrarvr AocrorrlrcrBorvr u+rrep{epoMerpa flBJraercfi rrpocrora EaroroBJreurrfl.rj
nocKoJlbny ocnosoft ero .fiBJrfeTcg o6rrsrufi cBeroAeJrtrTenulrrft ny6ur c EeBbrco-
turrtu rpe6oBaHusMu It rorrHocrtr trBroToBJrerrufi Dparreft, Tan r(aH ouu pa6orarct
.ne6orsmzrrll yqacrnaMu. IIpr r(ouTpoJre aJrroMuuupoBaErbrx BepHaJr 5 (r. e.
rpu 6onrrtoft apxoctu pa6ouero uyuna) qetecoo6paauo rrpr,rMenrlrb BuAouBMe-
EeIrHyIo oxeMy, a trMeErro B naxrecrBe ouoprofi troBepxnocrtr HaAo lnctorsaoBarb
rrJlocftylo rpalrD B, Rotopaa B aroM cJryqae rroJrrlpyeTc.fi tr rronpbrBaercs sepHaJrb-
.EbrM cJroeM; xoA rJraBEoro ryqa otropHoro tryqRa B eroM cryrrae Ea puc.5 zao6pa-
.?fieH Itrrpllxosoft nuHueft; nonepxroors 4 cJreAyeT rrpocBeTJruffi nu6o HaKJIoEuTb
,rro orEomerulo R otroprroMy tryqry, qro6rr za6ex(ars rapasuruoro 6nzxa or rro-
-aepxnocrz 4.
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?Intep$epolrerprl, o[IIcaHHbIe B aroM paaAeJre, ycrremuo rraloroBJreubr rr rac-
tronbayrorcn s ItAO AH CCCP.

Sauerulr, sro rrpra pa6ore c lrnrep{epoMerpoM, uao6parxeHnbrM Ha prac. 5, ger
neo6xogznrocru roquo {onycuponarb tryrron cBera Ha rpaHb cBeroAeJrr,rreJrrrroro
xy6nHa, B BaBI{cI{Mocrra or yrJra o (r. e. cneroclrJrbr raccJre4yelrofi cncreunr) go-
trycruMa ge(foxycupoBRa Ao 0,1 lru trpl,I ]rccJreAoBaHr(rr oco6o cserocrrJrbHbrx cu-
cTeM, no HecaoJlbl(ux MIrJrJruMeTpoB tIpII OTHOCI{TeJrr,HoM OTBepCrrarA rlCUrrryemofi
cucreMbr trop.flAr(a 7 : 6 n Meuee. Onru.recfioe crefiJro AJrfl uurep{epoMerpoB [oJrrr(-
uo 6lrrr Bbroltrr4x rareropufi tro orrrtrqecHofi oguopoAuocrr{, 6eccnurruocru, rry-
Bbrpuocrrr u gnofinouy ilysetrpeJroMJleurro. E(enatereu rarufie uuurauatr,urrft
noa${uqreHT rrorJroqeulr.s, B trporrlBuoM cryqae BoBMoEreH aauernrrfi EarpeB
crefiJra n {oxa;rrnrrx roqr(ax Ir, Rafi cJleAcrBrre, uBMeHeHtre tror{a3areJr.tr [peiroM-
JreEtr.E B onpecrHocru orux roqefi r,r [o.fiBJreur{e c{epzuecnofi a6eppaqufi, Eapy-
ruaroqeft pa6ory unrep{eponrerpa (upn trctroJrbBoBautrtr Moqubrx .niaepon). Hair
otrbrr rrofiaBaJr, qro- c rraaepoM rrelpepr,rBuoro 4eficrnzfl Moquocrbro rrop.sAna
10 rvrBr (l' : 6328 A) u crexle Mapnv HB aror a{Sexr HeoqyrrnM. flo-rragzrrrolryn
ryqme rcrroJlrBoBarb crenJra JIH1 , JIlt3, JII{6, nJrfl noropbrx rroxaaareJrrr trpe-
JroMJreuu.rr MaJro BaBrrc.flr or reMneparypr,r, r uurep{epoMerpax, ueo6paxerurrx
Ea ptrc. 2-4. y unrep{epolrerpa, rrofiaaauuoro Ha puc. 5, HaH yxaBbrBaJrocL
Bbrrtre, B pflne cilyqaeB {oxyc ^9 

uomer 6r,rm nrrueceu sa trpeAenrr Hy6zHa, a troa-
foMy Her ocuosar[ft orracarbc.fi trpoflBJrerru.fi a{{exror, cB.flBaHrrbrx c HarpeBoM,
rrpu Moquocr.f,x Jraaepon, o6rruno [prrMeurreMbrx npu HorrrpoJre otrTr{Krr.
Aupem, 1982 r. \
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E(DOEItTI4BHOCTb BOrHyTblX IUOPAItULOHHbIX 
)

PEmETOIt C [pOOr4Jr[rpOBAHHbrMI[ rrrTplIXAMr{

A. B. Epyxc

O6rrsuo trprruf,Toe Brrparr(eEr{e eS{enruruocru gra$parquouEbrx pertrerom qepea AJrrrEy
BoJIELT oupaBAaEo rrptr paccMoTpeurarr trJrocr(trx pemeron. ,[rx aoruyrrrx pemerolt trounTr(rr
ycTaEoBrrTb Taryro BaBuctrMocTb trprrBoA.ET It MEoroBEaqEocTr4 pemeEtr.E, KoTopas Ee tro3BoJr.fieT

BErBecrE o6rrpg gnxqtoMepgocrr(.
Bnegeure otrpeAeJrerrubrlr o6paaolrr nn6paunoft crrcreMbr RoopArrrar rrooBoJrrrJro uoflyqr,rrb

o6o6q,ossrrft BaKoE pacrpeAeJreutrr afrSenrunrocrrr rro troBepxuocrtr BorEyroft gu(ppanqrou-
Eoft peflerfir4 xax Syrxquro ymonofi HoopAEEarBr. floxasaEo, qro aro paclpeAeneutre Ee Ba-
Br{criIT or AJrr{rlbr BoJrEBr, nocrorEEot pemerr(u, yrJIoB traAeErr.E u Au$panr{ran. B aanou pac-
trpeAerreEl4E e${errnnuocrrr, I(poMe RoopAr.rrrar rosnu [oBepxEocrr4, B RaqecTBe rrapaMerpoB
BxoAflT xoa{{uqr.reur, yIlr4TbrBarotrIuft $opuy rrrrprlxa, }r yrJroBoe paccro.sEne 6raccexrpr.rclr
yrJra Melr{Ay rraAaro[trr.rM ra gr.r{pauapoBarrubrr\{ Jryqarl.r or uecruori EopMaJrr{ ft pelrer(e.
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flpegtomeua lreroAllr(a pacqera orrlocr,rreJlr'Eot af{enrr,rnnocrr{ rr fiprrBeAerrbr o6o6qes-
aEIe (pI{BBIe' rloaBoJlsrcqr.re Jrerr(o olpeAeJlr{Tr, pacflpeAeJregfie a$$enrunuocrrr rro floBepx-
,,Eocrtr Bouryroii guSpaxqlrouuor)i peuerrrr Arrfi nro6oro Rorlrperrroro cfiyqafl.

THE BLAZE OF CONCAVE DIFFRACTION GRATINGS WITH PROFILED STRO.
KES, by A. V. Bruns.- Usually, the blaze of plane diffraction gratings is expressed
.as a lunction of rvavelengths. But for the concave gratings such expression is rather ambi-
guous thus being complicated for understanding.

We have introduced a certain coordinate system, permitting to express the blaze as
.a function of angular coordinates. This distribution of blaze does not depencl on the wave-
lengths, number of strokes, angles of incidence and angular diffraction. Besides the coordi-
nates the blaze in tluestion needs the shape of strokes antl the angular distance from bisector
between the incidence and difracted beam to the local normal oI grating.

The method to calculate the relative efficiency is presented showing generalized curves,
permitting a simple determination of blaze distribution over the concave grating be adapted
for any specilic case.

Cuexrpocxotrllrl B o6Jracrr.I BanyyMrrol'o yJrbrpa{rroJrera rrosrtr troJrrrocrbro oc-
,HOBr,IBaeTC.fr Ha rrcrroJrr,soBaHrrr.r Borrryrbrx gu$paxqnoHHr,rx peueTor(. It Hacrofi-
rqeMy BpeMeIlI4 Aocrr{fHyrbr ycnexrr B noryqeHr4r{ BbrcoKonaqecTBeHrloro r{3o6pa-
?fierrl{fl crler(TpoB KaK c rroMorqbro ctreqrraJlb}rbrx {opM rroBepxEocrrr pelreTon -TOpOITAaJIbHbIX, aJrJrI{[TUSeCHI,TX r{ ApyfUX, Tar( U rryTeM I{CIOJIbSOBaHIIfi COOTBeT-
,crByroqr{x cxeM ycrauoBon [1 - 3].

O4uonpelrenuo c yryqrtreHr4erlr HaqecrBa r4ao6pa)fieHr.rfl Bospacraror rpe6o-
BaHIrfi r( Toquocrl4 r{oJrI4qecrBeHrr},rx rraMepeHrrfi, Bamuefimeft ocuoBoft rrpaBrrJrb-
Hoft oqeHHI,r eHeprerl4qecxrrx coorrrorleHrdfi B perr{crprrpyeMoM ctrenTpe r.r,urcff.
sHaqeHlre 3ar(ol{a pacrpeAeleHr.rf B{{e(rrrBHocru tro rloBepxHocrr,r rrc[oJrbsyeMoft
BolHyroft Au6paKrlrroHHoft peruerKr4.

B na6oparopnort u axcrepr.rrreuraJrbrrot trpamrr4r(e qacro rrccJreAyer{brft uc-
TOIIHLTK U3ilyqeHr4fl r.ri\{eeT r{eHoTopbre rrporrsBoJrbHbre rrepeMeqeHr{fi rrepeA q,eJlr,ro
crreHTpaJrr,Horo aluapara, 3To rrporrcxoAr{T, Ha[ptrMep, B pesyJrbTaTe rrecra-
I{E0HapHocrr{ rrpoqeccoB AyroBoro paBp,B[a, trpr{BoAflqeft r uepepactrpeAeJreHr,rrc
ffpr(ocrr{ B pa6oseft auraparype. Heo4uopoAuocrb a$Serrunnocrr{ pemerxl(
6yqer npunoAlrrb x rro.rrBJreHrrro aHasurerrur,rx oura6or B Er{eprerusecnr,rx oqeH-
Hax u3flyqeur,rs. B HeHoropbrx rrr[ax upu6opon c QoroerenrpuqecfiuM cr{aHr,rpo-
BaHI4eN,I cleHTpa, rrpeAHaBHaqeuHbrx AJIfl acrpodzBr4secxr{x r4ccJleAoBal{r{fi,
,ocBetr{eHr.re perxerr{rl Mo}r(eT rueurrTbc.fl B peSyJrr,TaTe HeToquocTrr pa6oTbr {oro-
ruga. B aroM cJryrrae Aalr(e [pr4MeHeHrre HopMr,rpoBaHr{.rr Barrr{crr ctreHTpa tro pe-
rrrcTpr4pyeN[oMy o[rroBper\reHHo crreHTpy r{yJreBoro trop.EAKa He [aeT fioJr]Ioft
fioMtreHcaI{I4I,I, TaH r{ax rreoAHopoAr{ocrb aQ{exrunnocrr{ pelrerxr4 Hocr{T cuex-
rpaJIbl{o-cenenrr,rsHr,lii xapaxrep. Xor.s ro.rurrft pacver a{{exrnnuocua 4ra{pax-
qr.ronuofi pelxerHl{ flIrrfle'tctr AocraroqEo cJro}nHoft BaAaqeft r{B-Ba MrroEtecrBa
TpyAHoyrrurllBaer\rbrx {aHropor, B rrepByro oqepeAb cBflBaEr{brx c oco6errEocT.E-
.NII{ noHKperr.rofi rexuoJlorul{ r4x I{BroToBJIeHr[.E, trour,ITaeMC.E rlpoalraJrrr3rrpoBaTb
rr oqeur,rrb noJrr.rqecrBeHrro Hefioropr,re o6que Bar(orroMepHocrr{.

3{{exrunuocrr, urrocxoft 4ra{paxqrroruoft perrrerxrr rrr[a DrtreJrerr orrpege-
Jrflercfl Bar{oHorr gu{paxqralr Ha mrprrxe rr orrr4cbrBaerc-rr BErpaxteHrreM

sin p /cn'sin (0 - V) (1)
&n.sin (0 - t) sin p

3[ecr p - yrnonoe paccroflHrre or EopMaJru n pemerr(o Ao 6uccexrpucrr yrJra
Me?fiAy [a4aroquMu u gnSparupoBauubrMtr JryqaMtr, '1, - yroJr Me?fi[y Hop-
MaJrbro r( mrpuxy"rr EopMaJrbro K pemerr(e (yror 6recna pemerr(r4), b - fleficr-
Byroqa.E rtrrrpr4rra mrprlxa, e - rtrar pertrerKr{, & - ropx4oH qtrer(Tpa. Ha
puc. L uao6pamen yqacroa pellrerKr[ u o6oBEarreEbr coorBercrByrcqr(e yrnbr,
.C - 6accer(rprrca yrJra MerfiAy rralaroqnlaa v. 4u{paruponaEubrMu ryrIaME.

flpz arruucJrerruu aS$enruruoorz trJrocxoft pemerxr,r a [1] uo.rraylorc.E lro-
rrflTr4eM AJrtrHhr BoJrrrbr n o6uacru MafiouMalrbEoft fiorqeETpaqrru aneprtrtr. Ha-
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Fuc. 1. Ocuonsnre yrflhr, yg[TbrBaeMble [pr4 paoserax cxeM c AufpaHrllronsBrMrr pemerftaMrr

Pue" 2. tr{aMeresre yrJra T tro rroBepxrocru aoruyroii gu{parquouuofi pemerru

IIOMIItrM' IITO AII{Ha BOJIHbI CB.EAaIIa C [apaMeTpaMI,I peIneTKII BbIpa)I(eHIteM
2eOh: -T.srnp.cosi I

Cuntax, qro B aroM BhrpalKeHrrr[ Bce rrapaMerpbr, r(poMe p, uocroxuHbr, B

[{] ycrauaBJruBaerc.E BaBr{crrMocrr o6{exrurnocru qu6paxqrounoft peruernu
or orEortreEur pa6oueft AJrr,rIrbI K AJrr{He BoJrHbr B yrJre 6necra. B [2] analoruu-
Eo trpolo4rrrc.E paccMorpeuae a{{exruranocru BorHyroft 4uspaxquonnofi pe-
rlrerr(r{. Xot.s ucuo.rbSoBaul{e B .KarIecTBe apryMenTa AJITTHbI BoJrHbr Morfter cJry-
,rturb otrpeAeJlerrlrbrM MeroArrrIecKr,rM [prreMoM B paccMorpeHl,Ill orgenr,noft yc-
Tar{oBKrr, oHo AeJraer HeBoSMo}nHbrM troilyqenue o6qux SaHoHoMepHocrefi grr
Borr{yrbrx gu$paxqraonurrx pertrerox.

B namerr r{ccJre[oBarrau Ba ocuoBy 6rrno upun.fiTo npeAcraBJreHr{e a{{ex-
Tr{Brrocrrr pertrerKrr xaft $yuxqrrrlr yrJroB F , t. ftax upanrano, trJrocHa.E pemerKa
rrctronbByerc.E B trapaJrJreJrbHoM tryql{e. floarouy Bce xapaHrepHr,re yrJrbr oArr-
rraftoBbr AJrfl Karfi,qofi rosxu rroBepxHocrlr pertrerru{, ra a${exrunHocrb acefi pe-
trrerr(E orrpeAeJr.Eerc.r roft ,fie saBr4crlMocrbro (t). lla Bbrpa?fieHrrfl cJreAyer, rrro
pactrpeAeJrerrr{e urrre}rcrrBrrocrr,r cBera .EBJrflerca {ynxquefi rpex [epeMerrgbrx:
mupurrbr rtrrpr4xa, EopMr,rpoBasnoft no mary pemerxw ble : 6, yrra [J u yrua 1.cnegyer oTMerrrrr,, qro oTr{ocrreJrbHa.a affienrranuocTb pertrerfir4 He SaBr{cr{T
or SEarler{rrt.E trocro.Errrofi peurerxu u or co6crseHuoro HarrpaBJreurafl rraAaloqux
z gu{parupoBaHHhrx nyueft, a otrpeAeJrsercfl roJrbxo troJroxrei{ueM 6uccexrplr.
cEr yrJra Merr(Ay EuMu.

B otnratlue or rrJlocnrrx y Bofrryrbrx pemerox xamgufi rirrprrx lrMeer ycJroBlr.E
pa6orbr' orJrr{qrrbre or Apyrux. B cury upuaarofr rexnonorui Hapeaaurrfl rrrrprr-
xoB Borrryrblx gu$panquoHHbrx peruerolt lrJlocxocrlr Bcex rtrrpr4xoB rrapaJr-
,JIEJIbIIbI. UseBuAHo? qTo TaH ,fie IIapaJIJIeJIbHbI Me}I{[y. co6ofi II HopMaJIII Ny',u I(
nun. Buecre c reM, HopMaJrfiMrr trflf x o6qefi uonepxuocm perueri^ rruo^rc7cs
pa,ql{ycbr, trpoBeAelrlrbre rrB qeHTpa ee Kpr{Brlsrrbr K r{a}ilAoMy rrrrpr4xy rr pacfloJro-
rfieHEhre coorBorcrBerrHo troA yrJroM Apyr H Apyry.

. Taruu o6paaolr, trptr uepexoAe or oArroro rrrrpr4xa aoruyroft 4u$paxquouuofipemerrlr K ApyroMy trpotrcxoAr{r saauDrHrrfi paBBopor uopuateft /y'p ra y'y'-,
.a Beruqulla oroxo pa3Bopora paBHa yrJroBoMy paccro.trHr4ro p Me?fiAy roqftaMu
IIA trOBEPXHOCTII PEMETI(II, IIBMEPEHHOMY IT3 IIEHTPA EE KPI,IBIISHN. ECNU rPU-
rrffTb Ba EaIIailo orcqera yrJIoBbIx KoopAuHar roqfty Ha rroBepxHocrr{ pertrerr{u
(nnz ee..upogorxeuuu), ,r xoropoft o6e uoprrrata ffi u ny'r, corua4aror, ro B Ee-
xoropoi rosKe ,2 c Koop[ruarofi p?r yroJr Me?fiAy rropMaJr.EMrr 6yger coorBer-
orBerrEo raKlKe ln : pn @uc. 2). Tar Hax yroJr 1, Me)r(Ay EopMaJrfiMr{ rro otrpe-
AEJIEIItrrc ECTb YIOJI 6UECXA, TO, CJIEAOBATEJIrHO, MO)ITIIO CAEIIATr BrIBOA,, gTO
yron 6necxa r ram4oft roqxe troBepxHocrlr aornyrofi penrerrr4 sr{oJrerrgo paBeE
yruoaofi RoopArlEare aroft roqxu r upnuaroft nauu czcreMe orcqera.
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C yuerolr ua.rrox(erruoro r{ Bbrpameurrfl (1) uomuo Barrr'Icarb BaBr{cr4r\{ocrL
o{{eHrunuocrr.r (D (p) xanr4ol:i roqr{rr rroBepxuocrra norHyrofi pelxernlr or ee
r(oopArrHarbl p:

. "I /rrrr\..itr (ts-f) I
'rrIr-r

I st.ll p I

.Brrparxenne (2) roanon.fler cleJrarb p.sA o6qux BbrBoAoB o xapar(repe TIBMeHeHEE

a{{enruouocrz.
1. Ofr{exruBuocrb pemerxu trpl4 BaAaIrHon p : F, Aocrraraer MarcEu)rlrla.

Ea mrprrxe o HoopArrHaroft p:0r.
2. B na.rare HoopAuuar, rAe rropMaJrb r( mrplrxy coBuaAaer c HopManbro'

E peltreTxe, IIeBaBLrCtrMo or BIIaqeEIIfi B a{{exulBuocrb trpI{HIiIMaer oAEo u To.

?fie SHarIeHr{e, olpeAeJr.fleMoe ToJr},Ro ornocratelr,noft ruupunoft utpuxa:
-@o:-H#: 

(3>

3. Brrpameuue (2) troBBoJr.Eer paccqrlrarb rr uocrpol{rr, o6o6rqenubre r(ptrBhre'
paClpeAeJIeHI{.a oruooutenrnoft a{SeHrunnoorll no troBepxuocrtr pemerKc Anfl.
p.EIa Bnaqenlrft p.* 

flpune4eHubre Ha prrc. 3 npunr,re rocrpoeubr gnx t" < p < 10o, 6 : 0,7'
s k:1. IIo ocra opAtrHar BAecb orJroxreHa oruocrrreJrrraa aSSeHruBHoo?b,.
a no ocu a6cqucc - Brraqeur{e yrJla p. Crenenr r,;lutrrtrr orr{ocl{TeJlbuoft mrapu-
Ebr .rrrrprrxa 6 ua pacupegeJleHrre [eMogcrpr4pyerc.E rurpuxonofi xpr'rn-ofi, uo-
crpoenioft AJIfi p : 2o i 6 : 0,8. Ona uueer MaficrrMyM Irplr rofi E(e a6cqucce?
IIO rreCftOJIBIto yBeJIEqeIIIIyIo HpI{BuBHy ltpblJlr,es. }taR BuAIIo uB -pl{CyHfia, MaI(-
cuMyM xpuroft paoupe4eJreuufi AJr.E nax(Aoro auasertr.E F : F" orcr-our or'
HaqaJIa HoopAI{EaT I{a paccrofl]Jdue p : F?}' IIe 3aBtrcffqee or Kal(ux-nu6o gpy=
rux trapaMerpoB. flonrayrcr puc. 3, MolItEo Jlerfio oqeEtrrb pacrrpeAeJleuue
oruocurimuoft a{SexruBuocrtr rro troBepxuocrtr peltrernrl B roroBofr yctauorxe.
uuu rrr6parb lrapaMerpDl ilpu co3[arrr{r2[ HoBoft.

B xaqeorse trpuMepa B Bepxgefi sacrr,r ptrc. 3 trona3auo HaxorfiAelrtre pac-
IrpeAeJrerrufi e{{enrurrocrll tro lloBepxuocrtr pemer6l[ c' nxoguofi qneptypoft
[a. : -F3o, raanaepenuoft rra rIeHTpa r{prrBragubr, rr yrJIoM 6recxa Anff -c^peAueromTptrxa ? : 5o. 

-Cepegrrra pemernll paCIIoJIaraeTCE IIa pacCTo.sIIIdu 5o or ua-
uara r*oopgunat. B-o6e crolorru o, frerrtpa Ea yrJIoBoM paccro.EutrIr t3o ua-
xoAErc.ff Kpafi ee pa6oqeft aonu. B upe4enax lroBepxHocru -penretru -6ygy1rHaxoArrrbcfi Marcr{MyMbr ulrrelrclrBuocrrr AJI.fi suaqeuu.E 2" < p < 80'. B ra6*
Jruqe uprrBegeur,r uapaMerpbl lrer(oropbrx cfiel(rporpa{or, Ioroprle 6ylyr uuerr>
raxoe pactrpeAeJlenue a${exurBHocrl{.

Ha-puc. 4 upure4eubl pacqerHble ftpl4Bble pactrpeAeJleuzx a{{errllBuocru
Anff Eeioropoft feruernu c yrnou 6necxa ? : 6o u 6 : 0,9. flpu pemetxe g;

trocro.flHnoft I'1450 yrur u yrJle rraAeurrs I : 10o nrr6pannue serbrpe sEarIeEuE
pr : 4,85o, Fz : 5,33o, 0s : 6,1o u Fa : 7,76" cootrercrByror AJIrrrraM BonE'
l,r : 375 rrM, l,z : 412, )us : 470, I+ : 600 uu. Tau ,fie HaIIecelIbI ?EaIIeEI{t

Ilprnrep paBrrnrrHbrx crrenrporprra{onr 
J_Tr"#T[:.""Xffifir"g:Jt "n"oeJrenre 

a(p$eniuruocu'

CnertTp rrr ropfilaJl] peu0T]ill
llPll Il.le Ila!,elIIIa 19- [Qo

(2j,o(p): [aoffi#=a]'
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Pnc. 3. llsMererre a$(fenrun^rocrr rro troBepxEocru noruyroft gu{parquourofi pemerru gm.
jpaBJrElrEErx aEaqeEr,rll yrua F
tr,Z,.,.,9,r0-fipr.rBbte Ar.E sua.reHr,rft B, coorBercrBeggoB:1.,0:2....0:go,0:l0o.I{oop-
.qrrrrara rra rroBepxHocrll saAaercr yrroM p.CepeAr4Ha pellrerr(r,r, paccMarp[BaeMofi B Ha'recrBe fipr,rMepa, rrMeor
fioopAr{Hary p : To : 5o pr yrloBbre pasMephr tac[

Pmc. 4. Pacupegereuue a{{enrurrocrr,r tro rroBepxuocrz Bornyrot gu{paHqrorroft pemerntr
PacqerHhre r(pr4Bbre (cuilollrHhre tranlrlr) noctpoeHbr [Jr.E perrrerHr,r c y:6o lr 0:0,g. AltcrlepuMeHTarbHhre
'aoqrur-4 IrBMepeHbI[JraEJrI4IrBorH600; 470i'4l2u375HMcoorBercrBerrEo. IIocrorHEaEpe[rerHr,r450urr-r

/ z./
Prc.5. Cxeua ycranoBr(r4 AJra r4ccJreAoBaErrg
perueToR

-I-ocBer[Terb, 2 -fiBapueBax turiaa, r-BxoA-
uafi uleJrb, 4 - MoHoxpoMarop DMp -4, 5 -]BEIXOEIIAE IIIEJIb, 6 _ JIIIIISA, 7- I4CCilEAYEMAfi

lremerra, 8 
- flofiolr(egue npyra poyrairEa, 9 -a?I/t 10 - rpaefiToprr.E rrepeuetrIegr,rg rlegrpa Hp[-

BuBllbt, 7l - UeHTp I{plIBr,rBHbI perueTl{r{

e{fextunuocrl{, rlo.rryseHHbre a(c[epr{MerrraJrbHo, r{ orMeqeubr rpaHr.rqbr peaJlb-
rlofi peuerxrr rurrplruoft 50 rrrrr n paguycou fi : 500 uu.

tr{antepenraa upoBoALIJIrrcb Ha c[eqr.raJrbHo coBAaHHofi ycrarroBxe, oxerla Ho-
Topoft rpl,rBeAelra Ha pr{c. 5. Cser or reHrorruofi ra},rrLr7 runa Ctr4-B c rroMoqbro

. xBapqeBort lrurabr 2 {orycnpoBaJrc.rr Ha BxoAHoft rrleJrrr , MorroxpoMaropa 4. LLc-
rroJrbsoBaJlcx 4roftuoft [pldar{er{Hbrft uouoxpoMarop AMP-4, noaBoJT.EBrrrr,rfi no-
{Y-Eatr MoHoxpoMarI,rqecnoe r.raflyqeHr,re Bbrcoxofi sr,lcrorbr B o6racrr4 ctrenTpa
'0,22-2,5 r{KM. BbrxoAlra.rl qerb 5 lronoxporraropa NrorJra MeHrrE,c.rr rlo [rrtpr4rre
(0-4 rrmr) lr tro Bbrcore (0-15 uu). c uouoqrro xnapqenoft rrrlHabr 6 uouoxpo-
MarrrqecHoe r.r3o6pa?fieHl{e BbIxoAHoft rqe.nu crpor{Jrocr, Ha rroBepxHocrr{ r{ccJr€-
4yeuoft Bor[ryroft 4u{paHquoHrrofi peruerxra 7. Mexaur{BM cnaur.rpoBaHr4.E uoBBo-
.JIflJI IIpeI{I1IBI{OHHO [OBopaqI4BaTb pelllerr{y BoKpyr r{eHTpa ee r{pHBr{BHw 11.
Buecte c rert qelrrp ItpI{Br{BHr,r rror ycraHaBrr.rBarr,cfl B nlo6ofi roqne gytn 10,
{aBa.A TeN{ CaMbIM BOBMO?I{HOCTL I4CIIOIIbSOBaTb peIIIeTI(y B paAJII4TIIIEIX yCTa}IOB-
xax-(npu pa3rrrqHbrx yrJrax rraAerrr,r.E ra 4u{paxqun).

Pemerxa c fiorlolqblo ([oABr,r]HeHD rlrorJra rrepeMeqarbc.rr tro Bbrcore, a rax]r(e
HaI(JT0IIfiTLCA ,4JItr yoTaHoB]trr HopMarl]r perrerHr.r B rrJrocHocr], Ir4crrepcrrr4.

Vaen @3y 9 aaxpenrrerc.s n nro6oi ,orxe Kpyra Poynau4a 8. To.rna.s
ycralroBxa cBeroBoro Ir-ETHa no qer{rpy {oroxaro4a ocyqecrBJrflJracb AonoJI-
HI4TEJIbHIINT T,IEXAI{I{3MOM, IIEPEI{EqABIIII4M (D3Y TTEPUEII4IAHYJIffPHO .rrYqY rrA
-l--20 rrrrvr B Beprr.rxaJrr,noft u ropr4Bor{TaJrrnoft ruocnocr.sx.
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I(ax nu4uo I{B pl4c. 4, o6u1ee coBrraAeHr4e Dficrrepr{Meuralrbr{r,rx tr Teoperu-
qecHI4x AalIHbIx AocraroqHo xoporrree. Oruu6ra B troJro]HeHr{r4 Mar{clrMyr{oB.
3r(cleprrMerlTaJIbHblx I(pr4BbIx He npeBr,r[aeT lr.flTr.r I{r.rHyT AyIr{ tro troJrlo pemeT-
xu. SxcueprrMeHTaJlbHble roqftrr, cH.ETr,re c upanofi cropour,r rroBepxHocrr4 pe-
fierxtr, .rrra6o cosuaAalor c reoperr.{qecnr{Mr{ [Jr.s Iulpr{H]rr rrrrpr4xa 6 : 0,9,
ru6o uueror Hecxo;rr,fio MeHbrnym a{{eHrunuocrr. Oguano Bce JreBr,re roqfir.r
uMelor 6oree BbrcoHyro o{SeHrunnocrr, qeM trpeAcftaBbrBaer reoperuqecHa.E
Itpr.rBaflupra6:0,9.

Taroe pacxolxAeHrre flBJr.serc.fl peByJrbraroM roro, sro y pealrbHbrx Borrryrr,rx
gu{parqr,roHHLIX pemeror{ rrpr,rBeAerr]ra.r{ rxupr{rra rrrrpr{xa 6 ne uocro.flHr{a,
a IIeH.Eerc.rI no troBepxHocru. flpoucxoAr4r aro r,rB-Ba paallruuoft oprrerrrarlrrr4
Toqex noBepxHocrr{ BaroroBnr{ rro orHortreHr.rrc H pemyqeit Kporfrte pearla, B
peByJrbrare rrero rrpr.r HapeBaHrlr{ pelrerar{ rrB]\{eu.flerc.E rny6lrua mrpr{xa u,
oJreAoBareJrbuo, Buarreur{e ero [pr4BegeHuofi rur.rpr.rurr, IzIa upoctrtx reoMerprr-
qecxl4x nocrpoenuft cJreAyer, cro ecrrr Ha oAHoM. I{paro peruerxr,r c orHocl{TeJrr,-
Irbrlr orBepcrueu 1:10 uurpuna rrrrpr4xa 6:0,9, ro lra Apyrorf ona cur{Br4rc.rr
uo 6 : 0,75. Cto xopouo corracyercr c aHclepr4MeHraJrbHbrrrr peaylbraraMr4.

Bce paccuorpeulrble rraMr,r BaBrlcr{r\rocrr{ orrroc.src.s fi pacrrpeAener.rraro e([-
{extranuocu{ B uIaBHoM rrepr4Ar{oHaJrbuoM ceseHrr[. O6uquo Ar.s troJryrterlr,rfi
xoporuero KarrecrBa uao6pameur{fl crrexrpa r{cloJrbayror BxoAHyro'rqeJrb c Bbr-
coror,l, cyqecrBeHHo lrenr[reii, qeM paAr,ryc Kpr4Br4BHbr pe[rerHr,r, TaH rrro ycJroBr4rl
pa6orrr pasruqHbrx ysacrxoB mrpr{xa AocrarorrHo oAr{Har(oBbr. Iloarouy aS-
{extraruocrb peltrerxrt BAoJrr, rtrTpraxa n{o}ner 6r,rrr npurlara rrocro.snuofi. 3ro.
troBBoJr.fieT uo uafigenuoMy saHoHy paclpeAeJreuun s{SexTr{BHocrr{ otrpeAeJrr.lrb
e{Sextunuocrt I' (p) rornyroft peuerxlr AJr.fl xa}r(Aoro BuaTreHrlr yrna B.

/'(F): @ (p) dp.

SAecr p1 - Koopfir4rrara Kpaff perrerxv, 2L,a - ee yuroBbre paaMepbr.
flonyueuur,re raKtrM MeroAoM l,rl{TerpaJrbubre lrrrrerrcuBuocrr{ Aaror trpeAcraB-

JIeIrue o6 ornocurenrnoft a{{enrunuocrr.r pemer(r{ AJrE paaJrr{qHbrx auaueurafi B.
,(nn nr,ruucJreHr{rr a6conmrnoft a{{eHrunnocrr,r Borrryroft gu{paxquonuoft pe-
merftrr neo6xogzuo yqecrr xoa{{uquerrr orpaE{eHr{.E Marepr4aJra ee nor(pbrrr.rE
,R u cteueub r{crroJrbaoBaHr4rr pa6ouefi uoBepxuocru, panuoft oruocurenrnoft.
mrrpr{He urrpuxa 6:

2Ld

163):# 
5 @@)ctp.

Brrqracnum auaseHu.E urrrerpaJra rrolr{Ho nu6o auauurr,rqecxr,r, nu6o rpa$lr-
qecxu. Bropofi cuoco6 cytrIecrBenuo trpoq,e r,r [aer Aocraroquyro AJr.E trpanrrr-
qecfir.rx oqeuor( ToqHocrr. I{cuonrayx uro6oft rpa{uuecxufi uerog, Ha[o uBMe-
pr,rTr, rrJrorqagr, ,s,r, orpaHr4qeHHyro nplrnoft c cooTBeTcTByroutrr{M SrraqeHrrer4
p: P" rr Hpaflrrr4 pertrerr(r{ (-FAa), a rar}r(e rrJrotqaAb So upauoyroJrbrrr{Ra co
ctoponauu, paaurrrrr,r s Macura6e roro E{e rpa$uxa 100% e6{er(rrrBuocrr{ 14

sxoAuofi atreprype pernernr4, 2Aa (crrr. puo. 3). flnoq,ags S, rpouopqrrorraJrb-
Ea arreprr{rr, orpa}r{euHoft peurerxofi g.na Aa}rroro BuaqeHuff 0r, a So B ToM ,fie
uacurta6e coorBercrByer nornoft srreprr.rr{, yuanurefr IIa pertrerr(y. Oruomduue.
ntou1a4efi, yrvtroxenuoe na 6, Aacr Buarreuue unTerparrsoft a{{exrzauocru

s
pertrerfir,I IFn:6 -1-8. Hauprauep, EJIfl P : 2o uguepegHa.fl nnoqagr S, :

o0
:11,5, a So:69 1, ycJroBubrx egraunqax). CneAonarenbrro, rpu 6:0,7
a{{enrranuocrr, pertrerxra B rrpeAuoJro}r(eurrrzr R : 4,000/o 6yger Iz: l3o/o.
Auanornsuo [Jr.E F :3o St:29,2, a .Is: 34,020/0.

,{nr roro qro6r,r ycrpaHr,rrb HepaBrroMepHocrb a{{exrunnofi pa6ouefi aour,r
aornyroft gu{paHqnounot perue:rnu, o6yc.nonreuHyro r{BMeHeHrreM BHaqeHus
yrJra T MerfiAy rropMaJrbro N*vr luccexrpracofiyrJra Me)fiAy rraAaroquM u guSpa-
rupoBaHHbIMI{ ryqaMr,r AJr.rr paBJrr.lqHbrx roqex ee troBepxuocrr{, ueo6xoAuruo'
6rrro 6rr rrpor.raBogr{Tb HapeBKy c rrJraBHo MeH.EIoqrrMcE yrJroM }ranJroua rrJroc-
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fiocrl{ mrpl4xa. Ouruua.nlur,rlr 6r,rn 6u uonopor pear{a Boxpyr qerrrpa r(pr{Brr3Hhr
pemerr(r.r. B arou cryqae sHaqeHue yrJra ? coxpaHflnocr. 611 Anr nceft-nonepx-
Eoorr{ peIuerHI,I u ee pa6ota 6u.na auaJrorr{qHa pa6ore u.nocxoft peruernll. flo-
,qo6uoro rr,rtra pemerxrr rrona He r{sforaBJrr{BaJrrlc6, TaH Kar( cyqecrByroq[e
.qenuTenbllbre Mamrllrbl upucuoco6neHbl n HapeBHe ToJIr,Ho IIprI IIocTof HrroM
yrne ycraHoBHr[ pe3rla.

Tax xax B pelrrerr(e c o6rr.Iuoft uapeaHofi rtrTpr.rxoB otrpeAeJreulra.E BoHa Bce
,r(e Aaer xopomyro flpRocrb, ro oqeBr.rAHo, qro uer neo6xoAnMocrtr HerrpepbrBHo,
or ItrTpl{xa fi Irrrpl{xy, Meu.rrrb yroJr rrx Ha[JIoHa. ,(ocrarouuo l{Merb Hecr{oJrbl(o
aolr c oAI{HaHoBbrM B IrpeAeJlax xaxrAoft yrnoM HaRnoEa rr paBHbrM otrrr{N{aJrbrro-
My BHaqeHr.rro AJr.s cpeArrero rtrrprrxa 3oHbr.

- CtpemueB AIfl Hapeaaurr.E gnyxaonnoft pertrerrrr rrpeAJraraer ctreqrraJrr,Hyro
,Sopry pegr{a. ou raueer ABe pex(yrqrre rparrr4, fia}fiAag rra r(oropr,rx Hapeaaer
rtrTprrxrr na csoeft qacrrr rroBepxgocrr( peurerxr.r [3]. Mzserc ouucaJr peilerr(y,
u^Merorqylo rIoBepxHOcrb c rpeM.fI orAeJIr,HLIMr{ SamTpI,rxoBaHH},IMI{ 3OHaMl1"
Itaxtgaa Bolla r{Meer cnofi yron HaHJroHa Iurpr{xoB, coorBercrByrorquft rra1or{.
uarruofi a{{enuanuocrr( AJr.rr gauuoft AJrr,rHBr nonuu [4].

I{urepecuoft oco6eHsoctrro o6ragaror BorHyrr,re guspaHqr{oHHbre pertrerxrr
o raH HaBbrBaeMbIMr{ MeJIItr{Mr,I mrpr{xaMu [5]. Illrpuxu Ha ranux pemeTKax
npeAcraBJlflror co6ofi uoJIocru ucxoguoft troBepxuocrrr BaroroBr{rr, paBAeJreHHbre
Melr(Ay co6ofi 6opoagarur.r, npoBe[errgr,rMrr peaqoM AeJrr{reJrr,Hofi uiruruu. Drrr
PEItrETKI{ MOE(HO CqI{TATb I{APESAIIEI'IMI4 C TIOCTO,EHIIbIM YUIOM 6rrECXA ? : O,
"Taft xaK AJLE BCex lrrTprrxoB HopMaJIr/t -|y'- x uonepxHocTr{ rxrpr{xa coBtra[aroT c
rropMaJlblo .ly'p x nonepxHocrr{ pemerxrr. Oruocrzrenrnax aS{eru{Bgocrb raKr.rx
perueroH trocrorrrrHa tro uoBepxuocrrr. Ee anaqeurae BbrqlrcJr.fierc.rr tro (5) c yue-
rorrr (3):

I : Rk+zx-26-1 sin-z (kn6).

?Icc.negonaur,re aroft Syunqulr [ofiaabrBaer, qro oHa r{Meer uaxciauyu /*a* ::0,25 trpr{ HopMr.rponaunoft mr.rpr4He rtrrpr{xa 6 : 0,35. D'ror paaruep Mo}Her
6rrrr peHoueHAoBaH AJIff Tar{oro rrr[a pe[rerox.
M aii 1982 r.
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rIerpoBrI.II., r{yrariHoBrL(D., rIIep6aHosA.r. Ha6rroAeg[fl rnHrrir HR x HeII
X"4686 n_ clleftTpax tscrrbrtueli BBeBA Trrrra UV Cet.- I{an. Hprrlr. acrpo$ua. o6c., 19g4,'r.69.
- Coo6qaercfi o cne:lrpaJllrllux na6;rrotreur,rflx c paopeueHleM 0,7-1;0 A u Soroonexrpltrrecqrrx Ea-
6rroAeslrax B cr'rcreMe B ncnuxlrnarcrqrrx BBeBtr AD Leo, YZ cMi, DT vir, uv cet. Baperucrpuponauu
rpIl.BcnbIIxHLt AD Leo II rpII Bcrlbllrltu YZ CMi. B AByx DcnbrmHax AD Leo u unyi ncnrirlrax VZ
CMi HaOrIoAaJIocr, yBcJ[rrIeHIre qeHTparbHo]i r.rurencunno'cru HB aa 10-20 ulfir 4o lrarcanyua Onecna
BcfiblrrlfiI{. y Tpex I{s urrx Bo Bpe]Ifl npeABcrlblrxeqHoro ycrrJreHr.rff H6 6lecx aBe3A6r He orrurrarc.s oT
6fiecra B cnoroiiHorr cocrofrrrurr llB_eanbr. B EByx Botrbrrufiax o6sapyxeio troflBreHue rrrupoHux (t 15 A,
tl0 A) arrlrccuoHHr,Ix HIlbIJrr,eB H0, fipoxcxoAtrulee [per4rryqeCrnenHo 16.:rualr nraxcr,$ryrra Bcnbrmr{rr.
Slrrccraonuan luullfl He II 1,4686 He o6HapylfieHa Hu s cnonortHolr cocroffHr{rr BBeBE, Hrr Bo BpeME BcIr6I-
lnex. CtreraHbl BbIBoAbI: 1) ro upelrn npetrtsclrbrltreft ycr'rJil{Baercfi B ocIroBHoM etyruccun B Jrr,rHu.Ex;
2) xpu.rra oMl{cclrtr Hp Bo BpeMfi MaI(crrMyMoB Bcnbllrreft BbrSBaHri flrTapl{-os&efirov (n"= 70ra 1
:1016 cM-s) u trBlrrr{egufiMu }Iacc; 3) HacnaEHbre perolr6usaulru He III, BoaHrrraroqrre BcJreEcrBue
yCUJIeHI{E peHTIeHOBC}loIO IISIyrIeHufl, MOIYT BLISbIBaTL JII4IIIb OqeHb CJIaOyrc OMTTCC}rro He II 14686
DO BPCMfi MAHCIIDIYMOB BCTIbIIIIEIi.

Ta6r. 3. I{1. 9. Eu6nllorp. 29 naen.

vAI( 523.942.841

IarruuaT._C., IIIaxoBcfiafi H. I,I., EoHIapbH. I{. CtrerirpaJrbgbre u anexrpo@oro-
uerprrtlecxxe na^6lro4euua neriy.rrnpnoir sDeaAhr CH JIeoeAff ts 1980-1981 rri- I{sn, Kptrnr. acrpo6raa.
o6c., 1984, r.69.
___ I{SraraIorcE peayJrbrarbl clTeltrpaJrbHbrx rr yBHonoJrocHbrx enenrpo{orolrerprrqecHux Ha6rroleauI
CH Cyg, troJIyqeHHbIC c llo,:ln 1980 r..no Hoa6pb 1981 r. Ha gnyx llHcrpyneHrax- HAO: 122-ctr pe$,nex-
rope c nnopaHuHoHHLIII cnerirporpaSott c AIICne-pcHflMu-30 t 36 A/runi u narrrxaHaJtbHoM guspiHrlra-
oHHol\r cfleHrpor]oTomerpe, ycraHoBJreHHorr Ha 70-cM pe$nexrope (ABT-8).

B re,Ictltlc Bccro nepltoAa HaOrIoEeIIHli rpogo,rxanocr nocroflHHoe yBer[ateHne orecna aBeaAr,r B
uccne[,yeMoM cnerrparbHoll ElrarraaoHe or 1,3500 go 18000 A c nospacrdurreM aMnJrr4TyAbr B Kopor6o-
BoJrrroBylo o6racrb crreftTpa. OT Hasara neprroAa rrauux HaoflroAenlrfi x ero noaqy- 6tecn aneagrr
D Br3yanLHori o6racrfi crrefiTpa YBeruqurcE BABoe r.r Aocrr{r BeJrr{rrrrHbr mV p\rn,6 

- Heor,tsanoit aa
Bcro r{cropflrc irao.lroAeunii sBeBEbI. Ha ooue o6qero rroA'rJeMa BaMeqeHr,r n 20-30fi-uue rr3MelreHr.{.8
ofiecfia c xapa(replrbrM DpeMelreM rrecHoJrblto cyror(.

B nnneiiqar-ol'I crlexTpe -CH Cyg B o6a ce3oHa Ha6rroAarucb MHoroqr{cfleHgbre cM}rccnoHHbre Jrrr-
Hrrrr H I, Fe II, [Fe I]J -tg IL a.T4HE(e rIoJIocbI o]rrrcfl rrrana (TiO), xapaxrepHbre EJrfl BBeoA noBEHero
cne$rpaJlbHoro Hlacca M6. B 1981 r. B cpaBHeHurr c 1980 r. n cnexr$e ane-agrr ycullr.tcs rony6oft
r(oHTt{HyyM, rro.BBr{Jrr'Ict, HeHoropble a6copouuoHHble AeraJrrr I{ tr,ruulr b npoounslilr runa <ro6painrtft
P CyC)]. ycureHHbrMu6r,r.uu;rululrnorJrotrIeHrrfi H u K CafI u.ruur.lu He iy ?166T8A r ,,58?64
c npoourflMfl rr,rla (o6parHr,rfi P Cyg]).

Jly.reBble cHopocru, rr3r{epeHl{blc no HoM[oHerrraru BotropoEqbrx ruHuii, I{ npo$nnu BoAopoEHbrx
uuguit clrctelraruqecfirr rrsMeHrrlorcrr [prr fiepexotre ot Ho H Briclfir,rM qJreHaM iepulr. Jlyuenue cHopocrr4,
fiol.perno,"no.JII,IHrrEMEp-y_rux-aJreMeHroa (FeI"I.[[efi],Hef,tOIl),ranxepa3JrurrarorcflMe]HEyco-
6ofi or -80 HM/c y Fe II, Mg II Eo -45 x:u/c y IO I]. Tax, grn H*cn6pocrlrnirV-,la6copouuouHoiay tl
R-fioMnoHeHTalr H_afiEe}Ibr liannuinr.r coorBercrBeHHo *fLl, 

-62 E -0 fiM/c, B To He BpeMf JrzHIru
H$ -Hr 

pruercr a6c_op6,qHoHllble r(oM[oHeHrbr B AJrrrH]roBoJrHoBoM nplrne. IIpu arolr ::yvenax cfiopocrb
aocopoqlllr Y Hz t{ He 6rlr3}ta It cEopocrl{ aMr{ccrroHHoro HpacHoro HolrnogCsra s rurir,rsx H0 -H?,Cnopocrr, BparqeHrr.E na:ryvarorqeit .racru o6oroqRu oqeueua 55 fiM/c.

Ha6rro[,eunstfi 6arbMepoBcl{uit EeHpeMeHr B 1981 r. 6oree Hpyrofi, qelr n 1980 r., ero conocraB-
JreHr.re c reopertrqecHlrMl[ EeHpeMeHTaMa, paccqr,rraHHbr]rrr B. II. IpuHuirbtM u H. A. t(arr,rllleBofi [rf
cryqa.fl yAapHoro BoSoy*(AeHlrfl fi uollvsar\ulr ra3a, [pffBoAr{T H cJreAyroulltrr 3HaqeHilFM rrapaMerpoB,
xapar{Tepl{3yloUI4x cocroflHtre raaa, rEe o6paByroTcfl BoIopoA}rbre x,v],j.trut ne oT 1010 Eo 10!1cM-8
Te : 20 000 It u 0r : 10-0.

Anropb1 I]prrxoAflT H BriBoIly, trro peByJrbrarbr npoBeEeHHbrx na6rroAeHufi fiaqecrBeHHo corJracyror-
crr c MoEeJrE,ro, fipeIroffiegHoii ,[yyAorr, corJracHo noropoit CH Cyg - EBofiEa.q BBeaAa, cocrogqafi
r.rB noJry[paBuJlbHoto rrlralrra M6 III u 6efloro Haprnfia, Borrpyr lroToporo BpeMerraMrr BoBHrrHaeT aH-
rtpeunonurtii Eucx.- Ta6Jr. 4. I,IJr. 8. En6rrrorp. I Ha3B.

ynr( 523. 841.

ApxriloBaB.TT., EeJrrII(IrIIaT. C. Crlnt6rtortrqecHrre oarilerrHo-IlepeMeHHbre sBeaAbr CI Cyg
rr Vl320 Cyg, ConoiranJreilrre lrprlBblx onecKa.- I,Icn. Hpuirr. acTpoorrs.'o6c., 1984, T. 69.

CofiocratsreHbr r(pr.rB,bre 6[ecHa cuMouorrrqecHrrx sarMe]rHo-nepeMeHHbrx BBeBA CI Cyg (P : 855d)
u Vl329 Cyg (P:9500). IlocreBcrrritrrHrr 1971 r. xapaHrep noue6anr,rii 6lecxa CI Cyg pe3fio r4BMe-
HITJIo-E,Tar}(efianIryV1329Cygflocre BcfibrrrlHr{l964r.MunalrymrrHpusor:t6lecra,coornercrByro-
rrlrre BarMerflrrcfioMloireHroB s cucreIrle CI_Cyg, trocre 1971 r, cratlr 6o}ree yaxlrulr, i y V 1329 Cyg
Haooopor, 6oree mtrpoxr4Mr,r fi MeHee rrydoxlrulr. IIo-BuIuMoMy, n nporlecce BcrrbrtrrHu rrBMerruracb
npocrpaHcrBeHnan xon$rarypaurr.E o6enx cffcreM. BoBMo?I(Ho, aror HaorroAarerbHbrfi 6aftT EBr.Eerc.E
orparr(eHrrem paBrl{qr'rg 6uau.recrux xapafiTepIrcrlrH crM6uorilgecHux BBeBE, Bbrreflerlnhrx lla.rr4HcHr.rM
r Pyganon B rpylDbr I r II tunon.

I{,r. 1. Eubnl.rorp. I 5 HasB.

v,qH 523.942.841

I{B a HoB a 3. }t., IaJrH14IraT. C, OuuccrrounBre nrrHrru BoAopoAa B crrenTpe fanrur,r }taccubneu
D 1970-1980 r'r'"- tr{sr. I(prru. acrpograB. o6c., 1984, r. 69.
. flpoAoax{eHo r.r3yqeHue DMilccr,roHHoro clleHrpa Be-aneagrr ? Cas, Haqaroe T. C. IarHnHoft B
1977 r. IIo Ha6Jrro[eHuflM 1979-1980 rr. rocrpoeH],r flpo$Lrrr ruHni'i Ho, H B u H?. Crpyltrypa npot[unefi
orzx auuccr.rfi 6brfla rro[o6uofi Epyr Apyry B [epr'roE Haurllx Ha6rroAenilfi - xilporro BaMeruaff acrrM-
Merpt{E c [peoofiaEaroueff uHTeuclrsHocrr,ro c Sr4oJreroBoit cropourr, Bo MHou{x cJryqaEx npoEBJrrlJracb
qerr(afi AByxHoMrroHeHrHocrb JruHilfr a orHorrreHr.reM v/R > 1. OIIDeIefleH pr[ fioII,rqecTBeHHbIY xa-
panrepr.rcrr{r{ runuit Ho ra }Ip.

Ta6l,4. I{r.7. Eu6ruorp. 6 uaan.

vnl{ 524.338
EongaprH.I{., llfaxoBcI{aE}I.l{. IlarpynBHbre cneHrpoooroMerpHrrecfitre HaoJrrcAeH]rfl
Hq-aMrrccuH B cfleftrpe V ]taccfloflerr.- ]t38. HpbrM. acrpoSua. o6c., 1984, r. 69.

ysttorrorocur,re orexrpo6oroMerprlqecfiue narpyJrbHbre ga6,nro[enuq t{HTeHcEBIrocru H,-
aMlrcclrlr y Be-sBeBET,r r/ Cas 6brru [peE[pr4HrrTbr B rreprro[ 28.10-25.12 80 r. IIpI,I BpeMelrrr HaftotrJreulrrr
oAHoro orcalera 4c aa7\ 46m,ue 6brro BapetucrplrpoBalro Hu otrHoro orcqera,aHasuMo rrpeBocxoAflqgro
cpoEHee gHatleEue upu ua6nroganuericE Aucnepcuu. OArako rra6rroEaDuaqcE Euc[epcuE orcqe-
ToB y Cas B Herioropbrx TJIJeATeHI{brx uHrepBaJrax aHaqurro npeDocxoEr'rJra ypoBeHb arMoc$epfio-

148


