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AITAAE\,Illfl. HAY}I CCCP

U 3 B E C T I{ fl H P bI M C I{ O ]I A C T P O O tr{ 3 14 tI E C I{ O T O E C E P B A T O P I1 I{
Tou XLYIII, 1973r

l, O6rque cBe[eHrrfl o BBeBAax rurra BY f)ra
B re.ren[e flocJreAr{nx 12 rret orxplrro r{ccnoJlr,Ho rrepeMe}Irlbrx BBeBA, Ito-

l'Opble, tro-BlIArIi\ION{y, CJIeAyeT OTrreCTr{ K OAr{ON{y parree HeIISBeCTT{ON[y Tr,rly.
B ra6[. 1, couracno HaraJrory llrr.rae [1], upueeger{ri cBeAerrr{rro cpeArreM
6,necne 7, rpurouoMerpr.rqeoxr,rx flapaJrJrancax fi, a6corrorumx Berrtqr4r-rax

Ta6.nuqa t

P,o+Lu

SBEBAbI TIIIIIA BY Dra

II. (D. Yyrafiuor

Oco6erluocrr,r flepeMerrnr,rx aBe3A Trrrra BY Dla paccMarprzrBarorcr Ha ocrroBe rrpeAfio-
Jrolr(enrrfl, qro r.rarueueur{g ux 6recxa Blr3BlBarorcfi rraJrrrqr{eM rrflTua Ha rroBepxrrocrrr Bpa-
qaioqeitc.fi BBeBAbr. Ysefifiqel.Iue cpeArrero 6necxa BY Dra rr yMer.r6rrreHr,re ee floHa3areJrfi
qreta (B-7), ua6rroganmfiecfi c 1965-1966 rr. uo 1970 r., r{Hreprrperr,rpoBarru r{ar pe-
ByJrr,Tar rn6o ylrenrmenur o6lleii rrJrorrlaAr{ rrxrrra, .nlr6o ynenuueirr,rfi ero af$eHrr,ranoft
TeMtreparypbr. Haft4eno ranfire, qro flepfloA BY Dra nepeuennuft, flpr.rqer{ sro r,raMerreur,re
[polrcxoAr{r n (paae c xore6auusMl( ee cpeArrero 6necHa. Bsrcraaano fipeArroJlomeur4e
o cyqecrBoBaslrr,r 8-9-reruero qunJra fiaMeEenrlft [epr{oAa, cpeAuero 6.rrecna rr [oxa3areJrr
qnera BY Dra. flpzuegeurr ranlr(e peaynr,raur {oroa.nenrptrqecnrx na6rro4eur.rii FF And,
EV Lac r.r Gliese 676.2,78'1,,809,815,829,875.1, 880. Ilepuo4 ugmenenr.rft 6necxa FF And
s 1971 r. 6rirr tanoft Ete, qro z s 1966-1967 rr. ,{rr Gliese 875.1 uo na6,rrro4euusrxr 1,971. r.
nafi4en fleprrop 2,549 gra..3aperucrpupoBana Bcrrbrmetrrraff ar(Tr,{Br{ocrr, BY Dra, Gliese
781, Bt5 n 875.1,. Ha6mo4enrr ocraJrBuLrx BBeBA rre flo(aBrrBaror uauenenrit 6tecHa,
rrpeBbrmarorqux 0m,01. -0m,02.

BY Dra-TYPE STARS, by P. F. Chugainoa.- The properties of BY Dra-type
stars are discussed on the base of tlrc Irypothesis supposing that their Iight variations
are due to tlrc prcsence oI a spol, on thc iurlace oI rotal.ing 5[ar. The incrcaie of the mean
brightness of BY Dra and tire decrease of its colour indef observed from 1965-1966 to
1970 is interpreted as the result of either decrease of total area of a spot or increase of
its elfective temperalure. lL is lound that l,he period of BY Dra is changing, [he change
being in pLase t'i[h its light variations. The assumption is made on eiistcnce oI 8-9-
year"cycld in variations of"the period, the mean brightness and the colour index of BY
Dra. The results oI photoelectric observations of FF-And, EV Lac and Gliese 6L6.2, 781 ,
809, 815, 829,875.1,,880 are also given. The period of light variatons of FF And h l97l
was the same as in 1966-1967. The periocl of Gliese 875.1 in 1971 is found to be 2d.549.
The flare activity of BY Dra, Gliese 781, 815 and 875,( is detected. The observations
of the other stars do not reveal light variations great,er than 0m,01-0m,02,
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,4/y, cnenTpaJrrrrrr,rx r(Jraccax Sp lr {ororreTplrqecnr,lx neprloAax P .ierr,rpex ra-
Hr,rx 3Be3A, noropbre rrbr 6yAeNr Aarree Hasr,rBarb treperreFrrlbrr[rr rr'rna BY Dra.

Itan wr4uo r.rB AaHHbrx ra6n. 1, Bce serr,rpe repelrer-rHr)re - Hpaclrbre r{ap-
Jrr.{r(oBbre 3Bea/{br. It ator,ry cJreAyer Ao6aBr,rr},, qro, 3a rrcnJrrorreHr,lerr Gliese
875.t, rprr ocraJrbHHe BBeBAET crrenrpaJrLr{o-4nofiuue. Ocnogrras oco6errnocrs
reperrerrur,rx rr{rra BY Dra cociror,rr B rorr, uro ua6rro4aeMbre y Hr,rx trepr,roAr'r-
qecHue tr{BMeHeHI,I.fl 6recria HeBoSrro}riHo o6r,gcun'ur r{SBecrl{brnrr.r rrexaHI,IS}ra-
MI,I SBeBAHOfi nepeI{eITHOCTI,I - SaTrreHrr.frrIrr e gnor,irrr,rx cr,rcTer{ax l,rJrr,r paAr.raJrr,-
IIbTMII nyJrbcar (!r.frr{I{.

Tax, Snauc [2, 3J yxaaa,r rra neo6r,rqrrocrD orHpr,rrofr rr]t fieper\r€r{noi,i CC
Eri. Pa4r,ryc rJraBlroit Hoxllrorrerrrr,r arofr 4nofiuoii cr,rcre,rrr,r, oqeueunsrfi uo
cBerr,rlrocrr{ r,r cnexTpaJlbHorry HJraccy, cocraB.rrfler 4,4.10' n;t,. LIe r.ra6JrroAe-
Hrafi nyt1gs61x crropocrefi 6luo floryqeuo paccroflHr,re lre]riAy r{enrpar{rr nor\r-
rouelrr, yrruolrielrFroe ila cr.rHyc yrJra HaHJroHaop6urbr (or* or) sitri:2,4.
.l}c n.u,. Ecrlr 4axie Aorlycl'Irrb, qro l:90o,'ro npoAoJrllir4TeJrbHocrb Barxle-
nr.rft s crrcrelre CC trri rroixer cocraBJr.srb rr,rurr, ne6olbrrryro AoJrro nepr,roAa.
3ro, o4nano, ilporr,rBollertr,rr peayJrrTaralr {orolrerpnuecnr,rx ua6nro4enr,rfi, r,ra

ItoTopIJx noilyrlelIa IIoqTI'l cI,IHycoIIAaJIbIIafl I{pI,IBag 6necHa.
tIro6r,r o6tncur,rrs B pal{nax rrrrroresrrr sa'rmeunfi r.ra6.rrroAaelryro 6o,rrblryro

rrpoAo"Tllrir,rr€JrElrocrr, Aefipeccr,rr,r ua npr,rnofi 6;necHa CC ]Iri, Ssanc npeArroJro-
,r{tr{Jr, qro rJraB}rafl Ho}riloHerrra onpyrric}ra nporfl;rierrrrofi o6ono.rHofr. OqnaHo
c arlrN{ npeArroJroir{eHr,rexl TpyAHo cor.[acrrrbcfl, TaH r(aK HaJll{arlre ranofi o6o-
Jroqr{r4 r-relr36eH{rro conpoBo}HAanocr 6rr arror{aJlr,r.fl1\rl,r cneHTpa r,r cBeTLrNrocTI,I
BBeaAr,r, qero rre Ea6rroAaerc.s.

Peayrr,r atr,r clenrll arr E rrbrx r{ $ o l'onrerpr,r.recn rrx H a6rroAeH[ft uep enreuuoft
BY Dra rar()r{e rrporr,rtsopeqar Apyr Apyry, ecJrr,r r{crroJrbaoBarb AJr.a rrx o6'b-
flcue:ulrn rr,rrroreBv aarlreuuii. Esuro uafi4er{o, qro paArrycr,r r(olrrrouerrr, co-
craBrrrlroqux ary clrcrenry, npl{6rrual{reJrrrrro o 10 paa rreHbrxe paccro-flrrrrfl Nre-

)r{Ay lrr4}rr,r [1rJ , no, c 4pyroii croporrbr, riplrBa.fl 6;uecHa r{lleer BrrA crrHycouAbl.
flpe4uoroxeIII,Ie o rolr, aITo r{Blrc}reHlr.E 6necna BBeBA Tr4rra BY Dra BT,IBLI-

BaIOTC.fl paAIIaJILHI;IIII,r nyJrbCaqrr.flrrr4, rrerrprlrerrre]ro [o cJreAyrorqeit rpnrrr,rHe
[4]. Xors la6puenr, [5] narura, rrro npacHrre riapJrr{(rr rroryr 6r,rrr, nn6paqr,r-
oHIro Hecra6lururrltn, BbrqrlcJrerrrrbrfr ero nepr,roA paAI4aJrr,nr,rx uy.urcaqltii
cocraBJr.Eer oKoJIo 703 cen, a ua6;rro4aerrrrre nepr,roAr,r BBeBA u.rua BY Dra -trop.rlAna rrecr(oJrr,nr{x 4rrefi, r. e. ilopaAr(a 105 cen.

9yrafinonr,rrt [6] 6r,r"na rpeAJro]r{eHa, a l(ruerurucnr,rxl u Itparfrorr 14,7)
paaBlrra cJreAyroqa.rr rr{rroreaa: nep[oAr,rqecl{I{e r,rarrerreHr,rq 6recna BBeBA Tl,rrra
BY Dra BoBrrr,rr{aror BcJrcAcrBrle roro, rr!'o aBeBAa 6r,rsaer o6parqena ri na6;nro-
AareJlro to 6o"nec rerllrofi, 'r'o 6o.nee cneT.noit rracrbro ee [oBepxHocrr,r, rpr,rqerr
cx,relra cropou rrpor,rcxoAr,rr 6naro4apa oceBonry Bpaqeur.lro BBeBAT,I. I{lrerilru-
cxttti c.tI,Itaer 141, qro rrou{}ro r{aH riellBoe upl,r6nrrinenr,re r,rcrroJrr,BoBilrb }rol(eJrr,
c oAHr,rrI Ter'rrrhrlr rlflTlrorr, rloHp];lBaroqr{}[ orio,r]o 1096 uonepx]rocrlr aBeBAr,r r,r

rIl[erotrII,IN{ Texlleparypy, ua 350o rrerrb]uy}o, qeu ooraJrrrHarr arac'r'rr noBepxlro-
crr,r. Parree rllrroreaa rrflr]ra pacc],rarpr,rBanacr, Itponorr [B] B cBflBr,r c oco6eurio-
crfll,rr,r Hpr,rBoii 6;necna npacrrol,i naplr,rnonofi 4nofiuoit cr,rcretrLr YY Gem.

Cnu4ere.nr,crBonr B rro,rrbBy nprrArcrrrrrrocrlr paccrrarpranaelrort rr,rrlor€BIJ
xlo)fier cJlylril,rrr, r,r3nrel{.flerrocrb }rBJryrreHr,rR Co,unr1a, o6uapyrrierrnag A"rrr,6pex-
'rou, NlafitqerroN{ r,r Panourerr [9] uo ua6.nro4erura][ orpalierrrroro cBera Vpana
n Henryna. ]lanrnnfi peayJrL,rar arofi pa6o'u,r Ban"rrroqaercfl B rolr, qro rrepr,roA
r,rarrerrerlr{fl 6;recrta Corinqa AoBo.rrblro cr,rJrluo Holre6rercfl B Terreuue 11-;re'r-
Irero qr,rxJra (upr,r6rlrar,rreJrLuo or 26,4 4o 29 4nefi). tr4anrenenr,re ilepr.roAa rroTrier
6rr:rr, o6r,Rcrrerro reM rr3Becrrrbrlr $anrou, qro B Teqerrue qrrr(Jra aHTuBrrocrr,r
oSttacTn noflB,rrelrr{fr rLETerr [eperrerqarorcfr LrB cpaBHl,rreJrrrHo rreA,[err]ro Bpa-
qaroqrrxcfr Br,rcor{r,rx IIIr,rpoir n 6r,rcrpo Bpaqarcrquec.fr 3r{Baroprra.rLrrhre, rI
rrao6opor. O4naHo cefisac erqe rre Ecrro, qeM B AeficrBrrrerrrrrocrrr BbraBalra
o6napynieur.ra-E Tanr{rr o6paaoM BorraJrr,r.ra-fl rrepaBrrorrepnocrE, rroBepxHocrr.roft
flpKoctr{ CorHqa: Harutruexl r.srerr r,rJrrr }r{e rloBbrrfe}Il{elr (r,ur,r floHrririeHr4erl)
flpnocrlr B o6racrflx Br,TxoAa o6ulero rrarHrlTrroro troJrfl r{a rroBepxHocrb.
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V anee4 tllna BY Dra arrnllrryAa aanlel.Ieuua 6,lecHa Moil{er AOCrI'IraTr'
0u,,3, a y Co.nllla orra cocraBJr.ser Bcero HecnoJrbno rrICfI{I{IJX BBeBAIIoit BeJII,I-

arr.{Errr. Ho ceti.rac }reJtui;fl orll}Il{arr, Toro, rrro ycJroBl4.rr, coBAaioql'Ie SoIIaJIr,HyIo

IrepaBrroMeprrocrr, noncllxrrocttroll Epnoclrr Coluqa, erqe 6o.nee 5raronpr,rx'rnr,t
rra BBe3Aax runa BY Dra. I( coiriaJrerrrrro, DTr,I ycJroBl{tr BbLflcHeIIbt eqe rleAo'

crarorrflo xopouro. tI.r'o nacaetc.rr oceBoro Bpalr{eHl{fl, to tla6tro4aellr,rl't neprro-

Aarr BBeBA ,ruua BY Dra 4or;'rirrr,r cooru€TcTBoBarrr Bllaql4reJrrrrlo 6onr,trirle cno-
poclrr Ha noBepxlrocrtr, qeM y Cotrnqa,- ropfAna 10-20 ntt,l cen.

2. Mareplratr ua6nrogeulrii u ero o6pa6orna

B re.renue 1965-1971 rr. HaMr{ 6r,r.nrl noly.renr,r (rotolt.flelt1'prlalecltlle lla-
6nro4euua 10 mpaculrx HapJrr4noBbrx BBeBI{. O6 orxpt,rl'lru ncperlelJHoctlr 6lec-
xa o4nofi rra Hr{x, a nr{err}ro BY Dra, nlr,r coo6ulr,rrrl paHee [6]. Halrlrlne rraMe-

neur,rfi 6necna y AByx Apyrllx BBeBA - FF And u Gliese 875.1 - o6uapyrHra"n

Itruemrlrlcnnfi [ 4] . If a6.n ro l( aB ]rrr{ec.rl B B e BAl,r

r4MeroT cJreAyroque HoMepa tro HaTaJrory
Inraae lll: 29.1" (FF And), 616.2, 719
(BY Dra), 787, 809, 815, 829, 873
(EV Lac), 875.7v BB0. B cxo6xax, corrrac-
uo [10], yr(aBarrbr o6oBua.reuu.s BBeBA, yffie Jll
I4SBeCTHLIX HaK trepel{eH}ILIe.

Bce Ha6rro4eur.rfl troJryqeHbr c rro'
Moqbro {oroa.nerrpurrecHoro {ororvrerpa,
ycranoBJrer{Horo Ha 64-cn weruvcnoBoM Te-
Jrecxorre. tr{cnonr,aosanc.E Soroynuoxlr-
reJrb rr{rra EMI 6256 B ra 4ra 6o.nr,urefi
qacrr{ Ha6rroAeuufi - cw:uttrfr. {unrrp
BG 12. Itpuraa uporycnaHr.rn tflrnrrpa '

BG 12 c yqeroM rrpoilycrtaur{.a orrrr4nrr re-
Jrecnotra rr cner(Tp aJrbr.roft .ryscltsr4TeJrrr{o-
crra {oroyuHoxlr,rreJrrr noxaBana na Sur. 1.

lponatrMrr,"/.

ol
J000 J000 2",

(Dur. 1. I(plrnaa rporycr(aHI,Ifi
Surr,rpa BG 4.2

ItaH nI,r4Iro l,1B IIee, LtcrloJrr'Byenra.E crrexTpaJIr,rIarr o6.nacrr, rlecnoJrr,Ho rxrrpe r,r

cN{eI{eHa B cropolry Itoporr{LIx AJInrr BoJrrr ilo cpaBueulrro c o6;rac'rr,ro B ,(niou-
corra. fIpltrucHelrl{e ctoro (tr,rnrrpa rroBBoJrr,rJro rralr yBeJrlrrlurr, rryBcrBr,.rreJrb-

IIOCTb rrpLIr{epIIO B ABa pasa trO CpaBrreHr,rrc c parree flplrNreHrrBrrrlr[rcfi cTa]r-
AaprHrrr\f (rr,rrrtpolr B.

Ocranrr,ran qacm ra6Jrro4eur,rii, B qacrrrocrr,r onpeAeJreHr,r.s uonaaa'r'eleii
rloe'r'a (B - V),6rura nr,rnoJrrrerra c {lur,rpaulr, 6flraanr.n{rr H crarrAaprFrsrx[
Slr;nsrpau B v V.3rrl rfr.r;nsrprJ y]rre 6r,rlrrr onlcarrrJ Hanrrr panee [1{].

E.irecIt HccJIeAye[Irrx BBeBA onpeAeJrflJrc.rr tro orr{orreurrro n BBeBIIaT{ cpaB-
rIeIIufl. B T a6;r. 2 npr,rne4eur,r rrolre,pa rex BBeaA cpaBHerlrtfl, Horolllre coAep-
?r{arcfl e naraJrore BD:

Ta6nuqa 2

IIouep raccle-
EycM0ti BBeaAbr

IIO I(aTa.trOrV
Illnse

Snesga cpannenux
(HoMell no nararory BD) Houep uccne-

AyeMoit BBeaEbr
rro HaTaJIory

Iruse

Seeaga cpanneuur
(HoMep IIo riararory BfJ)

29.1
616 .2
7 4.t)

+34"103
+55"1824
+51."241.0

+34"102
+55"{827
-l'51"2r+08

+61'2067
+/.3"4304
+15'4730

+61'2073
+43'4303
+15"473t"

ll :;lll*'
,{na ocra.nrHblx BBeBA na{ur. 2 nprane4enbr Haprbr or(pecrr{ocrefi, ua xotopr,rx
6yxnoft t; orr\{eqeHrr r{ccJreAyer{bre BBeBABT ra 6ynnarrlr a, b - gBeBArJ cpaBHeHr{f .

flopa4or, B noropoM BeJracb perrrcrpaqrr.fl orcqeroB or r4ccJreAyeMoft asee-
Ar,ruv BBeBAcpaBuenvrtrawb, o6rturto 6r,rn ranr4[r: abubauabuba. flpu o6pa-



6orHe Harrgoro na6rroAeur{fl r,rB nocJreAoBareJrbHo noryrreHHr;rx paanocreft
Be[usuII otrpeAeJr.flJrr{cb cpeAHrle sHaqeHr{.fr Lmo u Lm1, u rrx cpeAHr.{e HBaApa-
TItqHLIe Omlr6nlr

":JI) 1lr, - ail;,
-l (A - 1t-'

rge ,t 
-_ulrcJro 

pagHocrefi. Lmnv Lm6, BorrreArxrrx B otrpeAeJregr4e [rpeAHero,-
o6rrsno 6nno paauo 3.

M oueurr,r ua6rro4euuft (ronlraucnr.re Aarbr, trpr,rB eAerrHr,Te r{ qerrrpy coruqa),
PASEOCTI{ BBEBAIIbIX BEJI,IIIHH I{CCJIEAYET{bIX 3BE3A I,I 38E3A CPABHEHT,Ifl l\MBO'
Lrnar,, Lrutvo, L,my6 s dturr,rpax B w V Lr L,tne,,,, Lmn,t, n {lrns.rpe BG lr;
ux_ cpeArrr,re HBaAparr{rrEr,re orun6nlr o' npr,rBeAer{r,r s ra6n. 3-7. I4ugeficbr (l
u b oauasaror' qro paal{ocrrr Aa}IbI no orHorrreHr,rro r( BBeBAar[ cpaBHeHr,rfl o r[
b coorsercrBeurro.

fila upoaepl{I{ rlocroflHcrBa BBeBA cpaBHeHrrfl 6r,rnlr r:axtrie oilpeAeJre]rbr
paSEocrlr Beflutrr.rH lreiriAy nuttu Lmo1r. B peayrlrare 6r,r.rro ycrarroBJrelro, qro

a :'b.
,U

v

' .b

a.. z
. . . it5b'.a'

E

b'

4

BBesAa CpaBHeHr{-fi_& aeeaArr Gliese 809 ueuocroflHrra fro 6.necHy, ran Kan pa3-
EOCTTI Lm,16 XOte6JIrOTC.fl B Srraqr4TeJrr'uo 6orsrur.rx trpeAeJrax, qer{ paSHocrrr
L,mo ucctegyelroft aBeBAbrrr BBeBArrr cpaBr{eHr{.s o.

AHanorflsublt[ rryre]r rrcnaJrocr. IraJlr.rrrrre uaueseuufi 6necna r{ccJreAye1r6rx
BBean. Er,rnr.r BrrsncreHr,r Ar{cnepcurr 

,.

D (Lm") - ; ) (L,nr.i - Lmo1r,
i:t

D (Lm1,) 1A,mo, - Lmu12,

i"
D (Lm,) -; > (Lm,,ti - Lm,,u1r,

i:L

rqe n - sucro na6nro4enufi uccregyeuofi area4r,r u -Nno, t:-Tm,r, /\frou -cpeArrr{e tro Bcelr na6nrogeur,rflr{ paarrocru Belrrrsrrlt. Ouenlr4no, arro eoJrrr LrccJIe-
AyeMa.g 3Be3Aa rrepeMeHrraff, a o6e SBeSALI CpaBr{eHI,LA IIOCTO.EHHbre, TO Ar,lotrep-cyy. D.(Lm") fi D(Lm6) Aorrlr{Hbr Br{aqprroJrbrro npeBbrrrrarrr Ar.rcrepcr.rrc
D(Lmo1,).

^Errno,uafiAeHo, 
rrro aro 4eficrnnreJrr,Ho r{il{eer lrecro AJ,E By Dra, FF And

u Gliese 875.1. .(la ocranr,Hbrx BReBAAT{ctrepcr,rr,r D (t\m") wD (Lrnu)ne crorrr,
BeJltrnr{ rr r,ref{r,[re orJrr4qarorc.E ot D (Lmo1r). O4naxo oHrr [peBj,rruaror HBaApar
ocp eAEeurrofi cpe4ueft HB aAp arrdquofi orura6nu oAr.roro ua6;rro4eulra

a,--_!-)l.f,, A,"u'

(aa racnrroueHl,IeN{ Gliese 809), taH rrro Boe }r{e Nroirruo trpeAnoJrararb Henoro-
poe EerrocroEHcrBo 6recxa Halt r{ccJreAyerrbrx BBeBA, raK r{ BBeBA LrpaBHeHrd.rr.

6

(Dlrr. 2. I(aprn oxpeclrrrocreft
3Be3A

I - Gliese 781,; p 
- Glicse 81i;

3 - Gliese 829, 4 - 
Gliese 8?i.1

n

-15rn, ZJ
i:1



2441.. . .

L63,t1gg2
4,64,5045

t65,5074
L67 ,51.37
L68,4916
180,4931
L82,53/+9
201+,4420

227,5588
222,5658
223,4658
224,4637
225,4680
235,3543
236,2863
237,2828
238,2772
239,2703
241,2758
245,2744
246,2724

2441...
128,3i75
t30, 3t6t
732,3326
133,3181
L31r,3766
158, 3049

159,3056
160, 3032r

161.,2952
162,2999
163,3034
L64,2997
165, 3269

166 ,3331
,167 

,3269
168, 3401

169 ,3733
1.70,2976
4.71.,3289

1.72,3413
171*,2878
L76,2731"
180,3209

+0,627
+0,686
+0,657
+0,642
+0,651
+0,638
+0,622
+0,629
+0,605
+0,658
+0,655
+0,700
+0,684
+0,707
+0,654
+0,656
+0,682
+0,624
+0,630
+0,616
+0,692

Gliese 29.1

t0,008
8

,1,4

5
8

LT

4
7

7

t3
10

L1+

8

6

6
o

lt

6

2

2

Gliese 616.2

-0,022
+0,023
+0,019

-0,003
0, 000

-0 ,022

-0,040
0,021.
0,047
0,000

-0 ,022
-l-0 ,023

0, 000

+-0,033

-0,007
+0,003
l-0,021J

-0,01ti
-0,016
-0, 031

+-0,030

-0,333
-0, 339

-0,307
-0,31t2
-0,31.2
-0, 365

-0, 332

-0,3116
-0,340
-0,329
-0,325
-0,341
-0,319
-0,335
-0, 330

-0,331
-0,347
-0,335
-0,330
-0,349
-0,336
-0, 329

-0, 331

Ta6.rruqa 3

0

6

2

I

+0,754
+0,782
+0,795
+0,760
+0,794
+0,756
+0,7Bt
+0,773
+0,760
+0,777
+0,779
+0,771
+0,785
+0,769
+0,774
+0,764
+0,744
+0,751
+0,754
+0,764
+0,777
+0,778
+0,768

+0,009
7

,t2

2
/1

5

5

5

7

7

5

t0
L4
I

13

5

7

t0,008
74

2

2

4
I
J

6

1.3

8
13
4

10

4
7

7

6

4
/1

I
5

4
I

+0,024
t0
4

B
?

?

7

4.2

10
,1.1"

4
B

2

7

4
7

/1

17

8
2

I
2



Ta6;rrnqa 4

Gliese 719

2438. ..
986,3603
988, 3790

995,3224
2439. . .

009,2607
010, 2753
012, 3808

01.3,261t8

018,2401t
019,2300
024.,2668
022,2265
023,2147
024,361.1.

025,3549
026,3361
027 ,3604,
028, 33110

029,3527
030, 3409
031 , 311 7

032,3575
033,3721
034,3561
035,:i352
039,2415
041.,264L
045,2440
050, 2091

052,21.04
055,L94L
056,2139
086 , t 796

tot ,1662
,1.02,L820

!05,1.778
109,1965
250,4403
251.,4653
252,'4556
253,41r21t

2s4,4806
301 ,3203
302,3151t
301r,3029
3t 3 , 3002

31.4,29t9
324,2897
328,3043

+0,359
+0,464
+0,524

+0,351
+0,530
+0,273
+0,377
+0,563
+0,402
+0,466
+0,552
+0,374
+0,331
+0,5,1,4
+0,509
+0,329
+0,350
+0,550
+0,485
+0,315
+0,391
+0,554
.+0,446
^10,297

+0,288
+0,530
+0,518
+0,340
+0,490
+0,339
+0,529
+0,428
+0,374
+0;558
-10,407

+0,468
+0,387
+0,616
+0,590
+0,ul
+0,410
+0,515
+0,543
+0,450
+0,560
+0,509
+0,542
+0,542

+0,015
15

L5

+0,392
-1-0, 538

+0,321
+0,403

+0,443
*0,1+94
+0,560
+0,404
+0,362
+0,515
+0,527
+0,367
+0,385
+0,513
-1-0, 500

+0,364
+0,397
+0,550
+0,457
+0,336
-l-0, 33zr

+-0,555
+0,536
+0,377
+0,513
+0,386
-l-0, 551

-fo,47tt
+0,41,1
+0,559
+0,437
-i, 0,483

+0,388
+0,569
t0, 59/+

+0,474
+0,467
+0,521
+0,54.4
+0,47L
+0,552
+0,532
+0,533
+0,551

+0,010

4

2

4
1,

L

5

5

4

4

L

8

t0

6

4

5

L

2

+

2

2

3

I
I
6

7

B

4
12

4

3
1)

11

')

2
,)

1

t0
D

4
7

8

t0
2

4
2

t5

5

I
2
2

8

25
o

6

8

I
D

6
2

I

7

2

5
8

7

16

t3
4
4

2

5

4
2

5

1,

4



Ta6iruqa 4 (npogormenue)

2439...
330, 3050

334,2994
335,3564
336,2897
337,2939
3/+7,281t0

342,2827
343,2799
346,28L2
351,3687
425,1.941.

428,L636
434,1869
435,1841
436,1536
437 ,7527
438, 1590

439,\486
441,L535
41+2,1624,

443,7603
447,L638
41fi,1402
466,L461
625,5L49
626,5253
627 ,5211
628,5281.
934,5061t
935,41.62

968 ,4137
977,3944
973,3903
976,3812
98L ,37 J2

2440...
760,41.67
762,3875
764, 3918
783, z13gg

7811,54.1.2

789,5L96
7J0,4til7

-10,t175
)-0 Afi.

+0,511
*0,562
*0, 5i+6

*o,sro
*0,+te
*0,536
+0,486
-l-0, b32
-l-0, bo:l
+o,s2z
+o, bl5
+0,516
+o,5Bo
+0,513
-l-0, 5lo
-l-0,521
+o,5tl
-Fo,49o
+0,s4,7
+0,538
+0,521
+0,560
+0,460
f o, zn96

+0,4,33
*o,tt2tn
-l-0, 2BB

+0,305
+0,sl9
+0,356
+0,296
-l-0, 332

+o,2go

+0,085
*0,061r.
+0,112
+0,016
-i-0, 0;)iJ

-l-0,036
+0,057

+0,003
t0

C

3

t3
10

2

6

I
,1,

4
{0

,1.

L

1.

4

5

7

2

1.

6

I
2

2

4

tt
7

2

12

7

7

6

t0
11.
,1,2

I
10

B

11.

+0,506
*0,2,89
-f 0, 531t

+0,565
f0,5/+3
+0,533
10,501
10,539
+0,514
10,545
+0,530
+0, b53

+0,532
10,b41
10,552
a0,538
+0,528
+0,547
+0,527
+0,552
+0,559
+0,576
+0,536
+0,570
f 0,zr85

+0,504
*0, zr5o

-10,41+3

+0,331
10,344
+0,358
+0,376
+0,332
+0,356
+0,329

+0,163
f0, tzt0

+0,181
+0,175
+0, t68
,F0,160
-l-0, 152

+0,002
4
5

4

L

,
I
5
a

3

J

I
J

2

8
3

5
2

7

L

tl
5

L

3

I
5
5

2

2

7

2

5

D

11

10
B

LL
q

1.2

1"1.

t0

9'ro6u oqeurrrb ar[[iir4TvAv arrrx rral{eueurafi, 6srlra Br,rqr4cJrerrrrr cleAyrotqtre
B EJIIIIII,IIIbI :

Bm, -[o@^l-a3,
6mu:{o1n*r1--o'r,

6mou:V D@*"u) --o?* ,

BHarleHr,rfl r(oropr,rx npr.rBeAeHbr s ra6r. B.

Lnt s6 | "AU I A.yOJ. D.



Ta6ruqa 5

Gliese 719

2441. . .

126,3500
L27,3042
,128, 3035
,1.30,3022

,1,32,366L

133, 3043
,1.34,3022

758,2932
159,3209
160,3203
1.61",2855

162,2890
,1.63,2J1"1.

164,2876
165, 3438

1.66,3t+79

167,3424
168, 35J7

169,3938
'170,:1299

17L,3465
772,3577
174,3243
176,2889
180,3402
1"82,2748
79/t,2740
L95,2733
227,21.06
235,1.979
236 , I 903

239, t8J6
240,7979
241 ,1,786
21t5,1833
2tt6,L8\0

244L. . .

I27 ,:3480
L28,4,126
730,tvgg4
132,4078
1.33,4769
134,t156
158, 3321

759,3tr32
160, 31118

I 61 , 3259
1"62,321.7

+0,5t0
+0,557
+0,483
+0,508
+0,485
+0,457
+0,534
+0,528
+0,479
+0,496
+0,548
+0,519
+0,480
+0,504
+0,540
-l-0, 50J

+0,481
+0,521.
+0,533
+0,497
+0,490
+0,531
+0,496
+0,541
+0,542
*0, zrBT

+0,516
+0,549
+0,524
+0,518
+0,511
f 0, /t9B

+0,501-i
+0,55,
+0,56r
l-0, 525

+1,,484
+1.,463
+7,466
+1.,488
+L,477
+1,457
+7,456
+'l',450
+1.,41.9
+']..,478
+'1.,462

+ 0,011
5

8

2
t

2

4
,
L

,
c

,
5

4
5

2

4
,1"

2
c

4
L

4"

4
5
,1.

4

6

5

6

2

3

2

Gliese 7Bt

10,003
2L

L4

1,2

1.1.

L5

4
o

1.4

1"1"

22

+0,135
+0,175
+0,100
+0,134
+0,096
+0,030
+0,166
+0,158
+0,100
+0,r13
+0,181
+0,146
+0,093
+0,128
+0,170
+0,130
+0,095
+0,135
+0,159
+0,L23
-.1-0, r18

+0,155
+0,125
+0,17,J
+0,171
+0,118
+0,133
+0,1.72
+0, i4e

+0,1,27
f0, t1+0

+0,125
+-0,L27
+0,169
+0,173
f 0, t1r6

+1,1e7
+1,185
+1 ,193
+t,217
+1 ,L92
+1,lel
-l-1 , i91

+L,175
+1.,1.45
+1.,2r1
+1,182

4
2

L

4.

/l

1,

2

L

7

5

t)

2

t 0,010
,16

1,4

13

I
16

8

I
,1,4

Ll"

4.6

+ 0,011

I

tl
,1.

4
h

J
c

L

4
c

6

2

,
2

J

2

6

4
,
5

l0

--/



2441...
1.63,4280
L64,4482
165 ,4566
[66,4718
[67 ,t1719

2441. . .

I84,2638
186,3145
188,2813
190,44211

200,254.5

,2619
,2730
,294L
,2966
,3091
,3209
,3321.
,.)4ZJ
, 356,',

,3703
,;i8.,18

,3980
,41,12

204,238")

,2508
,2640
,2772

227 ,2545

2441. . .

727 ,3341
128,4328
1,:10,4329

1.32,1r44L

L33,4379
134,4372
t58,451,/t
1,59,461.t
160 , z*639

t61,4661.
762,4682
L63,4ttgg
164, 3169

165,3599
4.66,?,6/+L

1 67 , 3600
168,3803
174, 3080
176,524"3

+t,422
+l ,484
+1.,440
+4.,458
+1.,497

+0,515
+0,504
+0,503
+0,519
+0,510
+0,510
+0,513
+c,494
+0,502
+0,505
+0,501
+0,509
+0,503
+0,511
+0,496
+0,522
+0,520
+0,503
+0,508
+0,507
+0,511
+0,511
+0,517

+0,790
+0,7J0
+0,7e6
+0,80J
+0,814
+0,788
+0,840
-l-0, 805

+0,770
+0,808
+0,805
+0,791
+0,773
+0,811
+0,798
+0,791
+0,814
+0,809
+0,794

T a6nuq a 5 (npo4o.nxeune)

6

13

t5
22
20

+ 0,001
4
4

l2
7

7

10
L2

2

10

6

L
.16

t5
tl
2

1,

5

1,

5

8

Gliese 809

Gliese 815

01.2

I
I
,

2

I
6

6

4

2

6

4
I

tL

5

+o

4

+t,L45
+1 ,196

+1 ,169

+t ,165
+1,216

-0,160
-0,190
-0, 189

-oi]*

-11ss

_r,,,,
- 0,133

-0,124.
-0,L27
-0,L76

+0,259
+0,270
+0,268
+0,294
+0,285
+0,277
+0,311
+0,286
+0,255
+0,279
+0,285
+0,282
+0,261
+0,283
+0,274
+0,278
+0,294
+0,282
+0,275

()

,1,4

t6
13

t6

-L 0,002
J

1"

2

;

-

,
5
1,

5
B

-f 0, 012
2

5

5
t)

5

4
6

3

6
,
7

10
I
4
5

5

I

1l

J. D.



2441.,.
180 , /+560

182,3969
1.B4,2BLt

190,3756

,3867
,3978
,11041

,4312
,4590
,4909

192,2699

,3117
194,2479

,2999
,3103
,3204.
,3298
,3395
,3978

,4076
,4768
,4263

,4472
,4569
,4659
,4756
,4860
,4972
,5048

795,2529

,3006
,3{03
,3263
,3367
,Ot| la

,3569
,3666
,3798
,3923

196,22185

,261,1,

,ZICO

,29L6
,3076
,3235
,3395

,3555
,3726
,3995
,4069
,1t235
,4423
,4583
',1t756

T a6nr'rqa 5 (onou.tanrre)

+0,805
+0,810
+0,803
+0,805
+0,809
+0,816
+0,793
+0,797
+0,819
+0,801

+0,277
+0,295
J-0,289
+0,265
+0,270
+0,280
+0,263
+0,272
+0,277
+0,277
+0,282
+0,293
+0,276
{0,271t
-f 0, 287

+-0, 286

+0,282
10,281t
+0,277
+0,281
+0,283
+0,280
+0,284
+0,275
+0,285
+0,268
+0,276
+0,276
+0,275
+0, 261

+0,283
+0,261
+0,282
+0,283
+0,273
+0,277
+0,290
+0,217
+0,277
*l-0,283

+-0, 275

+0,273
)-0,272
+0,269
+0,267
+0,272
+0,277
+ 0,283
-1 0,276

+0,285
+0, 267

+0,276
+0,z'lL
+0,260
+0,261

10
2

6

J

5
,1.1

2

4

10
7

-

1.5

B

4

2

I

B

4

5

6

7

5

2

4
4

5

2

8

J

2

2

5

L

3

2

4
7

B

7

7

.f
o

[1

7

3

1"

5

2

5

Itl
6

17

2

L

1,

7

2

6

1.

2

7

1.1.

7

6

-



2441. . .

184,4001.
t88, 3605

f90,4188
223,4t 97

221t ,42L6
225,tn299
235 3074

236, 2580
237,2544
238,2557
239,2438
240,272'1.

244.,2054
245,231)
21t6,2003

2440,..
473, 3639

475,3424
476,3932

,4467
477,38',1.4

478,3815
823,4204
828,21199

829,41.22
830,4074
241+1 . . .

1.27,4462
,1.28,4448

730,4456
1"32,4270
133,2n566

L34,4493
1.58,4624
159,4732
4.60,4802
163 ,21693

[64t4672
1.65,4742
166,4887
1.67 ,381t7
t 68 , 4681

206,3925

+0,503
+0,502
+0,498
+0,519
..1-0,534

+0,502
+0,502
+0,523
+0,511
+0,497
+0,507
+0,523
+0,507
+0,509
+0,505

+0,532
+0,580
+0,581
+0,572
+0,507
+0,579
+0,592
+0,614
+0,557
+0,527

+0,565
+0,572
+0,54'1.
+0,559
+0,613
+0,564
+0,588
+0,606
+0,571
+0,598
+0,593
.-f0,569

+0,569
+0,586
+0,572
+0,579

Gliose 829

Gliese 873

+0,004
7

6

7

1.1.

I
t3
I
t

L2

LL

5

t0
6

8

7

5

I
I
5

5

J

4
I
2

-0 'tt23

-0,425
-0,444
-0,422

-0,1+4,2

-0, 387

-0,1103
-0,44.L'-0, 391r

-0 ' 
z'09

-0,401t
-o,4oB
-0,404

j-.0 ,076
+0,100
-f 0 ,031r

+0,085
+0,051
-1-0, 101

l-0,137
+0,1.4,7
-l-0,085
-1-0,076

f 0,032r

+0,1"24
l-0, 0'lzr

+0,1.22
+0,145
+0,1{9
+0,ttt
-1 0,130
-1. 0 ,096
-{-0, t/r3
+0,119
+0,017
+0,0J5
+0,119
+0,130
+0,113

Ta5;rr,rqa 6

t0,007

1
7

7
,
2

2
,
I
I

+0,005
7

4
3

5

6

11"

t0
c

5

(l

6

I
7

.l
/1

2

I
8

6

6

6

L

8

2

+0,005
,1,,1,

2

12
5

t4
2

I

8

2
,1,

8

2

B

J

ti
2

6

13

Ta6nr.rqa 7



2441...
207 ,3925
21,1,4863
21.2,2780
21.3,3420
24.7,4087

2,1,8,2732
221",3857
222,387'1.

235,2392
236,2066
237 ,24.07
238,2t70
239,2058
240,21.20
241.,2447
21t5,1974
246,2189
24,7 ,',2536
249,2571

2441,, . .

1"27 ,4671
L28,4678
t 30 , 4666
4.32,4590
,1.33,466L

1.34,4651t
158,4879
4,59 , 4956
160, 5040
1 6t , 5005
162,4999
163,4792
164,486L
4.65,4925
767 ,tngP'1

t ti8, 5252

tB0 , 
zr75g

L82,4093
1,84,44,08

L94,52/+9
196,5028
223,4299
224,41t30
225,4898
235,221,0

236,2342
237,2328
238,2376
239,2266

+0,607
+0,601
+0,594
+0,588
+0,561
+0,588
+0,575
+0,571
+0,583
+0,56{
+0,546
+0,568
+0,554
.f 0,558
+0,568
+0,554
+0,564
+0,553
+0,584

+ 0,720
)-0,724
+0,683
-l 0,760

+0,616:
+0,77ri
,1 0,706

+0,74L
-l-0,780
,1 0,688

+ 0,773
-1-0,728

+0,744
-i 0,802
-i-0, 780

+-0,779
+0,776
-1 0,730

+0,676
,l-0,701

-10,745
+0,788
I 0,810
+0, c57

+0,676
+0,77:l
+ 0 ,684
+0,672
1-0, 7J5

,
{0

7

2

2

2

2

L

tl

?

6

8
2
2

4
L2

10

2

10
7
D

2

2

2

2

L

4
2

,,1

B

I

3

4

1.2

10

;
25
i3

6

4
5

20
t')
4

L2

T5

10
8

TB

15

tt
5

t6
zlt

8

I
7

1t
6

Ta6nuqa 7 (upogonxeuue)

L*B'b

+0,132
+0,133
+0,,1"21"

+0,090
+0, tt5
+0,0J3
+0,L25
+0,110
+0,102
-1, 0, 098

+0,030
+0,038
+0,103
+0,095
-l-0, tt8
+0,096
+0,107
+0,086
+0,017

Gliese 875. {

t0,003
2'j,

t6
t9

+0,367
+0,3s4

-1-0,36n
-10,')tt9'.

+0,42L
-1 0,331r

-f 0, il58

i 0,:J99

+0,291
+0,392
+0,362
l-0, :J66

*0,1Q4
-l-0, 396

+0,379
+0,399
+0,347
-1 0,298

!0,311t
+0,360
+0,398
+0,41.[

+0,306
+0,407
+0,307
+0,283
+0,411

+0,00:)
21

19

*
18

L5

t0
8

4
25
I
4
5

8
B

7

14
L3

1,3

L3
[7

B

8
7

10
(;

t4

J. D,



2441.,.
21t0,2396
241,2262
245,2L61t
246,2399

+0,674
+0,799
+0,646
+0,772

I
5

7

5

Ta 6.ruqa 7 (onouuanr're)

+0,303
+0,419
+0,276
+0,408

-t ,046

-t ,086

-1 ,063

-1",10l
-1 ,087

-1 ,075

-1.,062
-L ,084

-7,070
-1",072
-1.,072

+0,005
I

1.2

8

2

I

2

4
6

6

7

10
.l
,

HoMep [o lJurae

29.1 (FF And)
61.6.2
719 (BY Dla) *
781.

809

6-b 
I 

u-,u HoMep rlo lru3e

815

829
873 (EV Lac)
bro.r
BBO

6-olu-, 
lu-*

2441.. . .

204,3073
225,tn592

235,3312
236,2722
237 12686
238,2651,

239,2575
240,2859
24t,2622
21$,2541+

21+6,2561t

-0, 534

*0,538

-0,56{
-0, 553

-0, 534

-0,531
-0,546
-0, 537

-0, 53r

-0 ,529

0,021.
0,010
0, 026

0,016

Gliese 880

+0,005

13

6
,
c

J

4
t
6

6*o

0,027
0,010
0,025
0,016

0,00J
0 ,007
0,006
oto

0 ,011
0,007
0,017
0,0ur5
0 ,008

0,003
0,013
0, 015

0,0/t4
o, 013

0, 006

0,017
0,013
0, 000
0 ,007I t-t. ooo

I

* 'l'oJrLrio glfi Ha6lrogcnur,i 1971 r.

trlls 4arrurrx ra6r. B cJreAyer, qro, Ba r,rcnJrrorreHr{eu FF Ancl, BY Dra,
GIiese 875.1 , BoBMolHIrbIe rrarreuerrrrfl 6.necHa ocraJrr,Hr,rx r.rccJreAyelrbrx
BBeBA rre npeBr,rlraror 0,"t01 - 0,:'02,3ur nar,renerur.s 6;recr,la npr.r6nr,rar,r.retr,uo
TaI{IIe iHe IIO BeJIITIT{He, HaH II y BReBA CpaBIIeHIIfl, II Ile IICr{JIIOqeIIO, IITO Tg
I1 Apylr{e BbrSBar'rbr pa3flusr,Iflnru DncTr.rHr(Ilrrlr AJIfl cpaBHr.lBaeNrbrx BBe3A, cBfl-
SaHHLII\IIT C llaS[I4rILIflNIlI IIX I{BeTOB I{ I{SlleIIflIOtqI4[IIIC.fl OT HOTII,I It HOaItr{.

3. Peaynr,raTbr orrpe4eJreHr{fl [ep]roqoB

.(na onpe4eJreHrr.s repr,roAoB BY Dra, FF And r,r Gliese 875.{ uaulr 6r,rn
trplrNrerreH r,reroA JIa{;nepa - Itr,rurrana 1121. Cornacno Eroxry rre.r.oAy lrotrr{rbr-
Baerc.fl pa4 upo6urrx fiep].roAoB, pa3ruqaroqr,rxc.rr r{a fiocToflrrrryro BeJrr,rrrrrrry
AP. ,(ra r{a}rrAoro ileprroAa rraxoA.Erc.E dtaar,r ncex rra6nro4enlrii r,r onpe4enn-
ETC'I BEJIlI'II{HA

0-

n

) (1r,.. - Lnti*r)2
i:t

- t*12
1I

) (1,,,.

15
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t\e n - qucilo Ea6ilroAeHr,rfr, Lmi - paSHocrr4r BeJrr{qtrH trepeMeHHofi r{ sBeB-

ALI cpaBEeHI{.s, pacrroJro}r{eHr{r,Ie B troprlAHe yBerr{qeHu.E {as, u 
-L,m - cpeg-

Hee no gcelr ua6lroAerll4flM BHaqerrr{e 3Tr4x paauocreft. Sirertr crpor4Tcfl rpa-
Sux aanracuMocrr{ 0 or P. Hau6o,ree Bepo.rrrr{brr\{ cqr.rraerc.fl ro Bnaqeur{e rrepra-
oAa, EoropoMy coorBercrByer Har{Mer{brrree aua.reuue 0.

B uarueu pactropfllr{egvu 6wru paar{ocrr{ a,mixax [o orEorrreHrarc x o4noft
BBeBAe cpaBHeHI4.s, TaH LI Apyroft uttu pasHocrrr rro orr{orxeHuro n ognofi BBeBAe
cpaBHeHr{fl B Cr.rHer{ rr }neJrroM {ranrrpax. floarouy AJrfl Ha}HAOTO asaqenuR P
r{br troryqarrd ABa BHacenra.s 0 w 6paru cpeAuee r,ra Errx.

_ BY Dra. ,{q1 ero! anea4r,r HaMr{ roryqeHr,r AoBoJrbuo 6olsrur,re p.EAbr Ha-
6rrogeuuft r 1965, 1966 u 7971rr. rr rregr,rxr4e pflAbr B {962, 1968 n'1g70 rr.
Ha $ur. 3 upe4craareHr,r BaBr{cr.rr{ocrr{ 0 or P g-ra 1g65, rg66 u rg7r rr. Bu-
BeAerrtrbre Ir3 }rux gau6oree Bepo.arHr,re SHaqeHrrfl P upune4eur,r s ra6.n. 9.
Oruu6xu B onpeAeJreruuw P, tro-Br4Ar{MoN{y, He rrpeBur-iror 0,003 4ua. paa-
ilv'qvfr. r"ur_::3 P AJr.s arr4x rpex cesoHoB rpeBbrmaror ourn6rra. B ra6,;r. 9

0

0,J

@ur. 3. .(uarpannsr 0, P u 0, a Ans
BY Dra s 1965 r. (eepxnne), 1966 r.
(cpe4nue) u 7971, r, (nuntuue rpa{uxtt)

0,2

0,1

g
0rl

r,00 3, dz I dnu
n l,-
-/.u -/0 a./04,ilfla

0

lrl

1,0

0r5

3,0J 3,04

180

f, lnu

t,0t 1nru

-t0 /0 a./0! duu

ZO ,.194,1nu
0,40r4

16
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KpoMe anaqeuufi trepl{oAa, r1oryqeugblx c troN{otr{t'Io MeroAa JIa$nepa - }tuu-
Uina, upuaeAeHll BHaqeHI{.fl, HafiAeHHLIe IIo DIIoxaM MIIHI{I\{yMa B coceAIII{e ce-
'*L]'r-n'Orrof,eurt. 

Taxr.ru o6paaou, Ea6ilIoAeI'II4n$967,1968 r {970 rr. tax-

E(e rIoHaBbIBalor, qro IlepI{oA BY Dra I43r[eH'rlerc'rl'"'" 
il;;;r^ i l+l toitpor, HpIlBbIe 6recna BY Dra uo 'narunu na6*oge-

,r* tgOf-1966 rr. rn no csoltM ua6.nro4euusnr 1967 r., I4cIIoJIbByfl BHaqeHI4e

ffi;;;;;aruoe 3,836 4na. Ou trpum. gf. It BbIBoAy, tlro r(pr{Ba.r 1967 r. cue-

,qJ"u 
"o'+u8e 

orllocrrreJlbHo npr4Boft {965-1966 rr. O4uaHo, corJlacHo }rame-
t\{y rrccJreAoi aultro, rrBr{er{.fl erc.s ue S aa a,
a reprroA. 3ua-reHue 3,836 4nn cupa-
BeAJrrrBo 4nR rla6nro4euLrft 1966 r., uo
o 4alsuefirlel{ c 1966 no 1970 r. ue-
plroA cr{cTeMarlrqecHIr yMeI'IbrIJaJrcfl '

An

O,J

0,4

0,f

o,ul
o,tl
o,0l

oo(
o oo^

OOOO o OO-

" /9002

0,t

U,I

Eooo,
dg d"B o

gIZJ
Pfio , dflu

(Dur. 4. Hpraene 6;recxa BY Dra Oun. 5. ,{r.rarpaulra 0, P 4m FF And

Ta6rlrqa I

o o- oo o 9
o o &o $ oo "oo

10712

NL,r uourrralucs raHme o6uapyrirr.rrb I4B IIa[rllx Aa]II'IbIx cBI'rAereJrbcrBa

rr3nreHerIrlfl trepl,IoAa B TeqelII,Ie oAI{oIO CesoIIa Ha6,TIIoAeHI{I'i. IlpeAlloJlala.fl,
sro I4B[,IeHeHI,Ie ileprloAa t{o}I{er 6ut6 onlrcauo BLrpaiIteEI'leM

P:F*aN,
r4e ,li - cpe4ur,rfi neprr6A u 2N - 

qlICJIo Dnox AJLSI AaHHSIO CeSolIa, 1vIbI BbI-
rrtr{cJrr,lJrr4 [Jr.EcegorroB 1965, 1966 s. L97\ rt. B&Bl{ctrti\toc:rr,r 0 or o' rIplIBeAerIHLre

ua Srar. 3. B na.Iec'fne .P 6panncb BHa{eHLIfl, [oJIyqeI{HLle c rro]Ioil(LIo ,\I0ro-

4a Jla$;repa - Itulruana. Ar" cesoHoB 1965 n 1971 rr. BaBtr4cr,r1rocrb 0 or o

uotyulrnaCt troJIoIofi, a AJIfl cesolla 1966 I.- AoBoJILHo ItpyToft, raI( tlro I{-a}I^-

6Olee nepotTHbINI AJLrI eTOtO CeBOIIa [peACTaBJIfleTC-s BHaqetltie a: -0,0006
4na (e'lo,l,ry BuaqeHllro {tr coorBcrcrByer HaI4x{eHbIUee SHaqeHue 0) . 

..
.Ierorp'e Apyrrrx Brraarerru.fl o, rrpr,rBeAeHHLIe B ra6JI. 9,6r,r.nr,r nafilerrr,r nyreNl

cpaBHelII'Iflaua'reur'rfiP,uoJry'reIulb]xBcoceAIII{eceSolrbrIra6JrIoAeI'Iuit'

1965

t9ri5- til66
t 966

1966-1C67
t t67-t 968

It\70-1.971
1971.

3,824
3 ,838
3,836
3,805
3,797
3,780
3,80:l

-1 0 , 
z,;J

+0,51
*0,2r5
10,31
+0,0J
+0,14

!1 ,21t

+1,24
l!,21t
-),[,23
+t ,18
+1.,1.7

995,1.-4.4"02,3
,1.L02,3-L252,0

1.252,0 -1.466,7
,1,466 

,7 -'1,626 ,5,1626,5-L9'12,0

2764,4-3127 ,3
31.27 ,3-3241.,2

+2,6
-6,0
-0,lJ

Dnoxu inunurrynron
J. D. 2438000 +

J,O

lotrbr P, otttt n.10a, Oruu A* (u-v)
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8 ooo o o 6 * oo ooogo,

ln
,r;l

t,0

@un. 6. Hpnnax 6recxa FF And

(Dun. 7. ,(r.rarparnra 0, P
Arn 3Be3Abr Cliese 875.1

Qa,tt ,

f, dnu

0,,f
Z,'f4 z,ff z,f0

/n
0,0

0,0

^ 
o ooo ooooo $

- o o o oQo
o o ooooo8 o o % 8

(Dr'rr. B, Itpnnan 6necxa Gliese
875. t

/,0
Qastt , dnu

B ra6lr. 9 upune4enbr rar{}rie cpeArrr{e BHaqeutrrfl pas}rocreit BeJII{qr{H r{e}r{Ay
BY Dra r{ BBeBAoft cpaBrreur{.a D u cpe4nero troxaaareJl.s IIBera BY Dra
(B - v).
1!! Ha Sur. 4 4aun HprrBr,re 6necna BY Dra AILE ceaorloB 1965, 1966 ul97l n.
f FF And. 3T a BBeBAa ila6rroAaracb HaMrr n 1971r. Cor.nacuo {ur. 5 trepr{oA
r.r3MeHeHr4fl ee 6recHa cocraBJr.Eer 2,770 gun,0ro corracyercrr c raHl{r[ ]r{e BEa-
qeHr.rer{, rroJryrreHrrbrM HlrreMrlHcxlrnr [4] AJr.fl ceBo]IoB 1966 ll 1967 rr. Itplmar
6necna FF And ro Harrrrrlr Ha6JrroAeHrrM trprrBeAeHa Ha {ur. 6.

Gliese 875.1. Itmeuuncxprlr r.r ltpa6roru [7] uo Ha6JrroAeHu.Err arofi BBeBALI

1966 r. 6r,rn nafi4eu trepproA 4,65 gwa. flo na6nro4elrrrflr{ 1967 r. aro Buarreur{e
trepIroAa He rroATBepAr,rJrocb, rro 6r,t;no uafi4erro, arro trepI{oA cocraBJrrler oKoJro
2llraft [4]. N'Inr Ha6rroAarr Dry aBeBAy s 1971r. Corracno SlIr. 7 ueplroA co-
craBJrfler 2,51t9 gttn. Itpunaa 6recna uo Har[r,rl{ Ha6flroAeuurlNr rrpeACTaBJIeIla
ra Sur. B.

1r. Bcur,rureqHafl aKTnBHocTb

B nporlecce tra6,,rro4eur,riil .racrr, Ilperrerru 6r,rra rralrr,r yAeJIeIIa tlenpcprtB-
rIoNIy rrarpyJrr,rpoBarrr,rro pacca{arp}IBaeil{blx BBeaA. IInclo qacoB, BarparIeHHHr B

7977 t, rra narpy.rrr,rpoBaJrrre, 6r,uo pacnpeAeJrerro rro BBeBAaNI cJIeAyrolqrrM 06-
pa3oil{:

n.L 11) 7Bt 80J Bts 829 875,1 880

10,7 30,9 zL,B 6,7 16,6 4,9 7,2 2,9

Z,O

Gliese
rlaclr

Itpoue roro, rpoBoAI{JIocr llarpyJll,IpoBaru,re Gliese 7{9 s 1965 r. B rerIeIII'Ie

!7,B "Lac. B 1 965 r. AJIrI IIarpyJIupoB aIIrIfl IICIIoJILB oB a1cn dutlllp B, a a 197 L t. -
{urrrp BG 1.2.

1B



Ta6lr,rr1 a 10

7'l.g

781"

815

875, t

5.VIII
16.vltI
30. vi l

31.V il
6.VIl[,'

24.\,.lII
30.\rt lI
31.VrlI

BpeME MaHcuMV-
ua, Li?

2tl'3/*"',0
21. 33 ,7
20 :il ,7
20 10 ,2

-19 24
dt8 05 ::r*

20 1.4 ,6
00 53 ,lJ

I | - Io
-k

0,10
0 ,86
o,2'2
0,21.

>0,08
>0,20

0, t6
0, t8

Pr, .tttttt

{ ,90
6,50
0, tB
0, 35

>0,2
\ro

L,20
0 ,01

0,004
0,004
0,03
0,03
0,006
0,006
0,006
0,02

', Ela6lron:utact roJI blio qacr b Bcrrbl[Itrr. *'* IIaOrIoAeHntr BcrIhIxIiI'I ilaqarbl trocre ec NtrHcrtlryillir'

B peay,rs.raTe rraTpy,lr-trpoBa]{tlfl, a TaniNe Bo Bper\rfr orrpeAeJreHI,I-fl l]a3I1O-

creri BeJrr,r.r[H r4cc,rreAyer{rrtx BBeBA !I BBeBA cpaBlrelrurr 6r,uo eaperl{crpl'IpoBalro
BoceNrb Bcrrr,ruen. B ta6.n. 10 upr,roe4erro Bpex{fl r[aHcI{NIyxIoB ErI,Ix BcrIIJlreH'

lrx roiroltl,I UJ- Io)lIo B [I&KC],IrI]rr\[0, Bl,tp&iltel{I{l{e B eAI{nI{]Iax IIoToHa Or

BIle3Ar,r B ee EoptraJrbrlor\r cocrofrlrr.rll, cpeAHlIe ItllaAparl{q}Ibre orIIIl6ItlI 5 rloro-
I{a -1 o rr BeJLI,I-II4ITLI

.. r l,lt)-lo -t,l,o ) 
, 

_n,.

Cserosbre ItprrBlre BcrIbIIrreH npr{BeAe}Ibr Ha {ur. 9-12',
Peay,nr,rarr,r Henpepr,rBrrbr* ,pororr"*Tpr4.recxux [a6JTroAeHItit Gliese 873

(EV Lac) , rpouoAr,r;ruir"., o tglt r. tro Kootreparr{B'oft rrporpa^rl\re, otry6-

rrr,rHoBarrbr orAeJIr,Ho [13].

5. O6cyln4eurre peayJrr,TaroB

PaCClrO:rpull CogTHOIIIeIILIS [,Ie]ItAy I{SIISIIeHI{.ENII{ [ep?IOAa' CpeAHeIO 6JIeC-

Ka rr [oHaBareJlfl l{Bera BY Dra I,I AaAI{I\I BoBN{o}IiIIyIo l4Hrepllperaql{Io srolo

"oor*rorrurrra. 
E(aH nlr4rro r,r3 {r,rr. 13, r 19611-19iiij rr. cpeAHLIfi 6necn sBesAEI

6r,u ualrueublrrllrr ll qBcr HaI,I6oJIee HpacHblrr. C 1965-1966 rr. no 1970 r' ua-

^r*ra;;;; 
;pn4rr""o 6necHa rI uoHaaareJlfl IIBera rIpoI'IcxoAlIJII'l raH, fiaI{ ecJrI'I 6br

yBeJrr,rqr,lBaJlacb ToJIbI(o adlsenTlrnnafl rer{[epaTypa 3Be3Al,I. Ec.rrlr ilpeAfloJ]a-

rarr, pacfipeAeJrerrrle arrepr]rl{ B crrenTpe rIJIaIIItoBcItllNr, To I{a6JrIoAae}IolIy I'I3-

rleHeHuro Cpe4nero 6;recHa rr& 0r1,{ AoJrir{Ho coorBercrBoBarrr rraN{elrerlrre [ol{a-
BareJItI qneta (B - 7) na 0',17. B geficTnnT'eJILIIocrI'{ IoI(aBaTeJIb IIBera I{B-

Merr.Eerc.E r.Ia 0,m07, oArra(o tlSBecrHo, arro y Hpaclrblx RapJrlrr(oB BCJTSACTBT{g

ycl,rJreIlI{.E IIOJIOC OHLICII TIITaHa, IIpolIcxoA.trIueIo ilpI{ y[{eHLIXeHI{II TeNrIIepaTy-

prrr, rrOKaBaTeJIb qBeTa (B - V) I{3NIe}IfIeTCtI NISHLIIS' aIeNI AJI;{ trJIal{(oBCI(ofO

pacflpeAeJrerll,Ifl IrpI{ rofi rie pa3}rocrll rer{neparyp'- 
B pauxax ilpeAJraraeNroii lrax,rr{ rrrrroreall Ila6JrroAaeMoe-.,coorllo[reHr're 1\{e-

?r{Ay TIBNIeIIeHI{-EN{II cpeAIIeIo 6necxa I{ IroHaBaTeJI-fl IlBeTa BY Dra l{o?IteT 6LITr'

odr,.acueno nu6o uelrerreHllerl o6u1efi IIJIoIqaAII IIflTlIa' Iu6o I'ISNreHeIIlIeNI elo

o{{exrr.rnuoit temueparyprr. To I,1 Apyloe IIo}HIIo o6r,egrlnurr, o6rll,r'tr'r flollfl-
Tr4el[ TTBNIeHeIII{rI I1-ETIIoo6paaoeaterb}Iofi aHil'I'lBHocTrlt. Tor {anr, tITo aMtrJII{-

,yao ru*u"eHu_s 6recHa BY Dra e 1965 r. 6r,rna 6orsrrrofr, B 1966 I.- Ira-

;rt;;;;p.AHr.rft 6Jrecn B o6a aru ce3oHa Aocrr,rrarr r\{rrHrIN,IyMa (cn. {lrr. 4, 13),

ro1aBErBaer, aITo rrflTrloo6paaonarrue Motxer IIocrITE, Halt JroHaJrblIIJfi xapar(Tep'

Tafi L{ OXBaTbIBaTb nO AOJIIOTe uOTITI,I BCIO aBe3Ay. Tarttl'rt o6pa3oll, 'n{bl CqU-

Taet{, rITo B 1965 -1966 rr. 6r,ur rrancrril{yr\r nrrrHo06paBoBareJrLrIofi altrr{BFlo-

crr,r BY Dra, a s 1970 r.- N{trrrr{r{yu. B t9ii1 r. cpeilllrlii 6"uecH sBesALI HaqaJr

19
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,trf-ril /ro

0,/
0

z/. tl0 ZZ.OO

0,0

0,0

0,q

0rz

0

Z/.ZO

(Dur. 9. Bcnnrrtnu BY Dra

t{f -ro )/ ro

, '1

0

O,Z

0

20.3i [4 20.0f

30.VII 7971, r. (a) t

zT io

20fr0

@ur. 10. Bcnr,rmna Gliese 781

uf-ril/ro
0,2

0

(rf-rilftT
0rz

0

20./0

@nr.'11. Bcnnrrrina Gliese Bt5

20.7 0

31.Vrr (6) 1971. r.

90.lJ ar

24.YIIT

I
'J.971. r. (o) u 30.VIIL 197,1. r. (6)

@f -totffo
O,Z

0
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yr{er{brrraTr,c.E. 3ro yr(aSr,rBaeT ]Ia qI{KJII{qecHl4ft XapaHTep IISMeHeHuft, trpo[c-

xoA.trIqllxcoSBeSA0I{'[pl4qeMIlpoAoJI}I{I{TeJIbIIocTbIIIIKJIa'IIo[peABapI4TeJIr,-
uoft oqerrt " 

cocraBJlfier oHoJIo 8-9 let'
B nonnay ilpeAtroJIo}I(eHI4I-g o To^{, qTo cxoArII,Ie ycJIoBI4,E Bo BIIeIIIHI4X cJIo.Ex

arruoc{ep Bbr3brBaror HeoAHopoAr{ocTII noBepxHocrHblx,npnoctefi BY Dra

U COInqa I{ CB.rrBarrr{bre C HIIMII trep[OAuqecXue Xole6anu.s oneCna, IOBOpI{T,

Bosllolr{Ho, I{ ro, qro rlepr{oAbr atni ro'ne6anuft u yconnqa u y BY Drano4-

Bep*e,br r{B}re,eHr4-flr\{. i*.rfirt o Sur. 13 I{BMerreHI{.s fieplroAa ll cpe4uero 6lec-

", 
bv Dra npoucxoA.flr B autu{aae'-C{e.ys npeglaraeuoft HaMr{ trHreprpe-

,rqr, usMe,d,ufi cpeAHero 6necxa BY Dra, !Ir,r MoE{elvr c*aBarb' r{ro r'IBMe-

HeHr{e treprroAa srotr sBesAbr rrpollcxo[I{T n {aae c ee IlflrHoo6paaonarelrnoft

axrrrurrociuro. flepllog raartenerufi 6ne-

"r.a 
Corrrqa, cor;acuo [9], Aoctnraer ldnu

gara6otlrue"o rrrrrar.ro rPr6or,"tnu- 3'E'f 
7

HO alepeB ABa IOAa rIocJIe lraRclltMyMa

aHTIIBHOCTI{, SaTeI\r B TeaIeH}Ie Tpex JIeT

rraAaer, a Sarel\I CIIOBa rIarII4IlaeT Bo3-

pacrarb.- 
I4e I,IBBecrlIbIx cefi'rac ilepel{euHlrx J,00

BBeaA oaIerIL [oxo]I{a na BY Dra torr'-
r{o oAHa, a rlrreHrlo CC llri. Cpequlrfi an
6necn ee, corracrro Snancy [2,3], ueuo- 0

cro-flHelr. Ee {otouerpu'lecHllft [epl{oA,
Iro-B I,IAI,IXIOI{y, T aH}I(e I'I3n{ellfl eTCf , xoT,g

3eauc, uptrnucr,rlar efi rrocro.flllHlrft
ilep[oA, panurrft cflefiTpaJlbrloxly, pac-
cNIarprIBaJr ua6nroganrur{ec.s pa3JII{qlltr 0,f
s csbrosofi Hpranofi HaH cABr{r Saar,r.

I4ay.1nsru, IIaNIrr rrepeue}l}latr (i-:T)
FFAnil LINIeer, Bepo.flTllo, nocto.sunsrfi '- ;.il %
uepr{o[ I,I B ATOI{ Cl{brcJre orJrr{qaeTc.fl i tl
or'BY Drn. rlro Hacaercq Gliese 875.7, "' I

TO AJI.fl Hee rloJlyqello rolta eqe HeAocTa

ro.rno na6nro4enlrft. Heo6xo4rntuo rpo- 800,0 /900,0 1970,0 r00

BepuTL, IIOCTOflIII{Lr JII{ y rlee IIepl{oA }r

cpL4nrafi 6recr. (Dur, 13. I4aneuertus repr'Io^a' cpeAlrero

itax ylrte orNleqaflocb, y BY Dra u 6necxa 1{ cpeArlero roxa3arerrfl IIBera

Gliese 875.1 uaulr Baperucrpl'rpoBalra 
RY Dra

BC[bIUreqHafi aHTuBrrocrr. floarouy noa-
HrrKaeT Botrpoc o cBEBr{ ar"r4 ,ro, BY Dra co 3Be3AaMI4 tuna UV cet.

flpemge nCel.o EylItHo orMertrTb, qro BctrbIIIIeqHafl aItrIIBHocrb y BY Dra

rrrpaxeua cra6ee, rreM y sBeBA Tr.rtra uv cet. flbnaurrto otrucaHIItIX sAecb' Ha-

6rileulrs aroft BBeBAbr trpoBoAtrrrrrcb raft?ne Maaanu i{ Ap. t14l B L954 r. B re-

,."ril Z uac, gyrafilronrrrvr [15] s 1960. r. B reqe,ue 33,9 otac, Hpuctans4u r'r

Po4ouo [16]'s igOZ-f g0S rr. B reqegrre 99,4 omc. Ta$nM o6paeou, B terlerrr4e

s odqeft Cilo**oCg l".B raac 6rr.no aapeulcrptrpoBallo BCeIo TpII BIIrIItrKI'I. OA-

HaROIIeTpyAIIOoqeEIITE,TITOCpe[Ilflfi9Heprlllfi'BLIAeJI'seMa'EOAHOIIBCIIbIIII-
HOft BY'Dru, rrpr*epHo Ha rropaAo6 trpeBbrmaer er{eprul6 og,nofi BCIIrIITHII

o6rrsuoft 
"uea4u 

runa UV Cei. floaronry tro ageprrrr4 Bctrbrlrre'rsoft artrus-

Eocrtr, BbrneJl.rreMofi B gAIIHI4IIy BpeMeEI{, BY Dra 11e ycrytraer sBeBAaM rratra

UV Cet.
Orrlrqlr.s BBSBA rr{tra UV Cet or rrepeMeHHI,Ix rulla BY Dra cJleAyloque:

1) sreaAr trou UV Cet raueror c-oentpur^urbre HJlaccbr M3 - M4 Ve, B ro Bpe-

Mfi r(aH ctreHrparrr,Ilr,rft r{nacc BY Drfu CC Eri y o6eux K7 Ve; 2) ecuuruevnae
ar(rr{Buocrb BBeBA rI{IIa UV Cet He o6.fl3areIbl{o accoqllllpy_eJgfi C trepl4oAuqe-

cnrlMr{ r4aMeuerrr{flMr.t 6necna, rrpucyql{Mu BBeBAaM ruua BY Dra'
TIeMeHeHUs 6neCna IIHbIe, qeM BCtrbImeqHaE aHTIIBHOCTb, IIO-BUAIIMOMy,

rrMerorc.E y Bcrrbrxr{Baroqefi BBeBAbr Glidse 873 (EV Lac), notopyro Moxtrro cqtr-
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T Tb IIPOTOTI,ItrOM 3BE3A TI4trA UV CEt. HA6rrrOAEH:[.]I, trOIVqEHH6IE IIO HOOtrE-parunnofi rporpaMMe r cenrx6pe lg7l r. [13J,'uoxasur"rir, 
-oro 

ypoBeHb eeHeBosMyqeHHoro fi3ilyqenr.rr (rue ncrnrmeH) r.rBMeE.Eerc.fr s 
'-re60ri;r* 

"p._AeJrax or Hoqrr r( Hoqr4. 3a neprao4 c r,rrcrr.E no ceurx6pr tg7t r. Hamr{ na6nro_
11y1"^l: !fy. Zl Aaror He*oropoe yria,aHlre Ha Haruque ";p;;;;^;;;;;;;HtrU HeBosMyqenuoro-6JrecHa aroft anea4rr oHoJro 5 guefi. oAraxo uo sa6nro-
neHr4.frM n oxrn6pe 1977 t.3ra [epr4oAr4quocrr He troArBepHAaerc.fi. Boanrorxuo,
3Tr{ I4SMelrenlrs 6recxa orpax{aror rraJrr4qr4e tr.flTHa rra rroBepxEOCTI,r Bpaqarc_
STtff::r+?! "o, ecrrr. aro rar{, rrflr,o Bbrpa?fier{o B'aqrrrerrbr{o cna6ee, ueyy lj r ura' ,yls AaHHbrx, trprlBeAerrHlrx n ra6r, 7, MOlr{Ho raH?fie SaHilroqurb,qro cpeAHr,Irt 6;recH oroft aneaArr ocraBaJrcfl trocro.rrHHLlM B TeqeEr.re 3 :rer,c 1969 no 1971 r.

To xe calroe, sro T,o sBesAax rrnua UV cet, morxno cr(a3arb u o6 0ctanr,urrxI{syqaBrx[xcrr HaMU n4-xap.rrznax. Ho HailI{qve trepuoA[qecHux uanreueurafi
6'nec*a y BBeBAr,r FF slg crexrpururroro nrracca anroe u? criese 875.1 ctrer(r-paJrblroro HJracca dM3,5e Bce E{e tror(a,r,rBaer, qro ecJrr{ cpeAr.r M_;"pr;;;,uet o6rexroB Tarux H{e, r(ax.BY Dra, To cpeAr,r Hrrx olpeAeJreur{o ecrb BBeBAbr,
AO HeHOTOpoft creuenra c nefi cxo4Hbre B cMbrcJre rrpor4cxoAfirqr4x rra Hr.rx IIpo-
r{eccoB,

-* Antop 6raro4apen A. E. cenepnouy Ba pfiA troJreaHbrx aaMe.ranr.rft uH. II. Illaxoscxofi ia oo*o.qu , ,16114."rr*.
,(ena6ps lgTl r.

1.
2.
J.
4.
5.
b.
7.
B.
Q

10.

4,4,.

12.
13.

'14,

15.
16.
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AnAAEMt4 HAY}t CCCP

II3BECTI,If HPbI}ICHO],I A CTI)Oq)]43 I{I{E CI{ O]II OE CEPR AT OPITII
ToM XLVIII, 1973 r.

IISYTIEHUE ATMOCOEPbI EE Peg

T. M. Pa'rnolcnaa

Ha oc[osalrrarr cfieRrporpar{M, lroJryqerrnr,rx c A1{clleptraeii t5 r 36 A/,["u, I{3yqeH cleKrp
rnaBgoii HOI{IIoHeIITrI aarueurro-uepelvrenuoii cI'IcTeMbI EE PCg B, IflITepIlalae AJI1'IH ..BoII1I

i'iil60-4bd0-4.-norvnorrrbre BrrarreHr,rr{ crenrp&rlrrHoro n,nac6a (A3) rn a6coruornort nl'I-

irviri""rt-r.rr "r- 1fou - + 1m,B) noxaanniror, qro rJraBgatr Kol\rtlrorelrra EE Peg

,orrra"a1 anea4oii rnannOii [oCJIeAOBaToJII]IIOCTI1' RoToIaE o6ragaer cnllxpoIIIIoCTbIo oce-

;;il";--;p6"rarrbrloro npanlenuri (u sin i :37 x;tlcit; r*"r,r*1, - 38 n'u1cen)'

flpone4err arraJrr,r3 arrrlocoeprr EE Pcg Merol1oNl npunoii pocra. B KarlecrBe reoperl'I-

on"nor:i xptiror:ir I,ICrIoJIrJBoBaJraia rpi,Inax pocta Bpy6cnr. B peay;rsraTe orrpeAeJIcIIbI rrapa-

MCTlllJ 3Re3IIr,I:'il ,vpovrertrirafl cmopocrb o1 : 4,.2. t;:tf c:ti, ...
21 ri'nrrropatypa oos6yrnletLttn 7n (Fo I, Ti ll) - 7300"'

3j ,r.*tporrrroe AaRJIeHITe 11o Jrl'IIII'r[]r )ncJreaa 1g P. (Fe) : 1'65;
4i o6rr.nrre DJrcrrelrroB Fe, Ca Ir Ti.

S.";rrt;-;ypOv".iirrr"ll c(opocrr.r zr, r{ 3rlcnrpolllroro AaBrrelrurt. -lg 
Pr, rrairgetlrrr,tc grn

EE pcg, rraioAarct B rrpcAcJlax DTrrx BeJrr.rrrrlr{ AJrrI 3Be3A r'flaBlrou [ocJreAoBaTeJrrrllocTr'r.

Cp'atrrerrr.re co4npx,or1, rrrelrerrroB Ca tr Ti B ariroc6epe EE Pcg c IIx coAeplr(aHl'Ierr

na Coinqe nc uoxaer,rnaeT cyil{ccTBeHIILIx pasJII'ItII'Iir, ror4a HaR meJIeBa, IIo-Bl{A[INIoMy'

HeCHOJlt ltO IICt(6IlC.

sPECTttoscoPY oI EE PEG, by T. M. lltdt,ot'sliain.- A spectr-urn of the- prirnary

".nr'rrin,,u,it'r,i 

-ll,c 
oclipsing-vayiablc sysIorn EE Pr"g ltas bccn,sturlind^^usin& tlrc spoct-

i,,I,",r',".-iiiLf,,liron,lrinhsl5arrtl 30A/rninuitlrirrllrlittLet'valII3700-4600A.TIrcprirrrar,Y
;;i;;;;;.;i Eu ics lics on 1Irc rnaitt scqucnco (S1r A3; Mv - 

: 1m, B) arrd pt-rssibtv

porrlrrn, the axiai - orbital synchronism l,(a sirr l: 37 l<in/sec; asy. 

="38-lt]"/.tt:l'I lro EE Pog atrrrosplroro is analyse,l l-r.y Llro currc oI grurv.l,lr trtcl,lrorl. Tlrc Wlubcl 's

crr..,n i,t gronlh'ir.as u..ii[ ir tiro t]reoleLicai"rrvn. The loiiorving paranrcl,ols of the stel-
lal alrrroitrlroros \\'ol'o obLairrod:

1) tlri tulbulclt velocity ut:-4.?- l<rn/sec;
2j thc c\cil.aLion tcrrrpolalur;' 7B (Fc l, Ti Il) 7300';
lli llr,, ol,'ctrorr prossulc (frorrt irotr lirros) ]8 P, (l;c) l'U5'
4i thc a[rurllarrc,i oI clctrronts Ire, Ca. Ti.
.ilf ,,, t",,,lfri,j,.,,L rlolociLy arrd Llrc cl'octr'orr ltcssrn'o aro itrsi,lo llro rattgo of tlrosc va-

lues Inr, l lrc nrain rnqu,ir"L stat's. 'l'lrc abunrlanco r-rl Ca atrrt Ti irr llrr';tttnosplrct'o 
,tr^T ll::

ut d of the SutL is pr6bably thc samc. The iron abundatrcc in EE l']cg is sorno\\hat lcss

thart in l,hc Srur.

EE Peg - Barx{e}rrro-ilepet{eHlrarr cr,rcrer\ra rl,Iila AJrroJl.fl, cocro.flulafl I'IB

(oN{rIoHerIT paBIIt,tx CtreI(TpaJIbIIr,Ix It"rIaCCoB. lnanriaq ItonIIoHeIITa, coIJIacIIo

Ira[rtr[[ onpeACJIeIII,I-EM, llIICeT CIIeItTp&-rILHr,Ii;i HJIaCC A3; yuepenuoro OrrpeAeJIe-

HlIf CnenrllaJrbr{or.o HJrac0a BTopIlrluolr noNIrIolIcII'flJ ller, Ho_0oTolIcrpI'IqecHlre

na6nrogerrl'r.rl ]I(&SIJBIIII)T, trro oir rroirict 6t'rrr' oqeuelr ItaH 1l1r' lJ ra6'rr' I npu-
BeAerrr,t rre11o,topr,re xapart'tepr,rcrunll orol,i clICTelIlJ, I{oropr,Ic BBrI'ILI IIB Il -3]'

B peav"ur,lare r[o.r.orpa+upoBarr.rn crrei(rpa cr,rcl]cN{br llltr Peg o6rrapyirtcuo,
arro lra6Jrro/traerc-E ToJIr,no cfre(Tp rJrtiBrIofi HolIloIteIIllIJI, rrllnaItI'Ix rrpI'ISHanoB

11pucyrctBrrn crrenrpa llroplrarHoii rtolrnollellTll uer. Ero o6cloflTe,rlbcllBo rlo-

SBOJIflET CII],ITATb, IITO BTOPtrlqHA.g ITO}{IOHEIITA IIE I'ICITAiITAET CIIEITTP T'[AI]IIOfr'

rr anBr,rBa,[erlTHr,re 111lrpr{rllr clexrpaJrbrlb]x JII{III,IiI, []llrcyllcrByrorqlrx B clIeltr-
pe Etr Peg, xapanrep;{Byror arnrot{epy rJraBlroiiHox{flollelrrbr. Ecnn]IterloAo6-

.J



Ta6nl,rqa t

flepr'rog

B-tl.IX 1967 r.

* 2-3.VIII tg68 r.

* 6-7.VtII
B-9.VIII

2d6282
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89"
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IttR^
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K, xst,f cen

1n.v

L,rn

sin i

A4y
2,28

2,46

86

IIlt
1. ,3/t
.I 

,JI

HOE I,ICHA}HEHI{E ITMEET ITECTO, TO OHO IIE IPEBbIIIIAET BO/0, TAH HAH PASHOCTI}
sBesAHbrx BeJrr,rqr{H noMrroHeHr EE Peg paB]ts,a2TT (ra6.rr. 1).

@lrerasecxrle rrre ycJIoBI{.a B ar}roc{epax orAeJrbHbrx r(o}rtrorreHr B ABofiHbrx
cl,rcreMax Ba)fiHo Brrarr, AJr.fr r4syqeHr.r.fl trpr{poAhr ABoftHbrx crlcreil{. flocxo.nr,xy
TaHI4e SaAaqU trpl4 [ccJIeAoBaHr4I{ SarMerrHo-trepelreHr{brx 3Be3A rrrupoKo rre
cTaBI4JrrrCL' To Mbr HaITTJII{ r{eJrecoo6paBnbnvr trpoAeJrarb aTo AJr.rr noMrrogeHT,
C. Ie(Tp ItOTOpbIX Ee I{CRa}I{aOTC.E BJIn.flHIIeM CueKTpa BTopI4qHOfi nOM[OrreHTr,r.
o4nofi rrB rar(rrx BBeBA .trBJr.rrerc.s EE Peg. Iarrrue 6ygy, lrBJro]fieHbr peayJrb-
TaTr,r rrccJreAoBaHl{.E ctreHTpa rJraBHoft HoMlorreHTbI Etr peg.

Ha6nro4euua BbrtroJrrrerlbr na 4nspaxquo'rroM ctrenrporpa6e lZz\-nrw
pe{ilexropa ftpnucxoft acr:po{rnarauecnofi o6cepnaropuu AH ecep B crrexr-
pt{buofi o6ilacrr.r },,}'" 3700-4600 A na ouy.nrCrau 103 Ao Kodak 14 urrer{He
A500 r(asarrcnoro BaBoAa. Ta6n. 2 coAepxrrar Aaurrbre o cnenrporpaMrrax.
Srea4ouxauu orMeseubr c[exrporpaMMbr, lroJryqeuubre c 4rcrepcrifi56 A/atr1t,
ocraJrr,rrbre - c Arrclepcveft 75 A/"+r,at,. @agr,r suqucJreHbr Ha MoMer{r cepeAraHbr
aHcnoSr4rl14lr.

Ta6.nr'rqa 2

2r,

21,

1r51n

1r0m

t hos'n

2h3gru

2hr0r1r

oP94

0,97

0, 87

O,BB

0,34

0,Ilt
0,18

lho5m

lhtom
1lr

5h

.1h50^

zrlt56m

51120m

01'84

0 ,88
0,70

0,97

0,36

0,02

0,15

* 14-15.VIII
* 23-24,Y TII
* 10-11.IX

30-31.VII l97L r.
31,VI t-1.VIII
13-14.VII I
t6-17.VI rI

Cnenrporparrrrr,r 6r,r,rrr,r npoHa;ru6ponanr,r rpr,r nolrou{rr cryrreuqaroro
ocJIa6r,rreJr.fl na ;rra6oparoprror{ cner{rporpatfc IzICII-51. 3aur,rcr, clenrporpalrrr
IIpoBoAr,IJIacb Ira rlr,rxllot[o'r'olrerpe B nprrrrr,rx rrr{Ter{cl{Brrocr.Ex c yBeruqenrterr
n 50 paa. f{arr,neiiuaa o6pa6orHa Be.racr, o6r,r.rsr,rrr cnoco6ori.

Ororti4ectn.ueul,re crenTpaJrr,lILIx rr.rulrfr rreaaBr.Icrrrro ua Ha;,n4oii cilexTpo-
rp&r\Ille [OI{aBaJ]O, IITO B CIIeI{Tpe IIpI,ICyTCTBVI0T OEeIIb ClIJIbIIbIe, IIIIpOHLIe,
C CIII{II0TpI,IIIIILINII{ HpI)IJIb-a IIlt JIIIHIII,I [Or"rIOqC]IIrfl BoAOpOAa II I'Ix xIO[irIo trp0-
cJlcAr,rl'b Ao Jrr{Hrrrr H,r. }tporre BoAopoAHbrx JrlrHirr,i, ua6lro4aerc.s cr.r,rrbr{afl
Jrlr:alrfl 1"3933 I( Ca II, a ranrie AoBoJrLr{o rruoroqr.rcJrerrrri,re Jrr.rrrr.rr,r Her,lrpanb-
HLI\ r,r r,roIlr,rSoBalrErrrI xreTa.lrJroe. /{;nr,rur,r so.lII{ ,nr.rrrr4ft, rrx oToi]i/lccTBJrerrr.le r,r

EItBr,rBaJIeH'fHbre rurrpr,rlrst I,Vt. co6paur,r B ra6,rr. 3. 3gecr, ,rie EIlr,rneAeHLr cpeA-
HI,Ie SIIa{erIIIn I(t. I,r3 OnpeAe,rlenurli no paSJlr,rrrrrr,lrr cner{TporpaNrxraxr, Tan rtaH
pacxoTriAerrrre s 14/i. xioirirro o6'r,ncrrr,rrr, ouru6Harrn r,rsrrepeHrrfl, noTopi,re co-
craBJrflror o:r 5 go 509',0 n tsaRrrcr,rtrocrr,I or r,rrrferrcr,rBHocrtl Jrr,rrrrrlr.
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4592,01t

4589,96
4588,2
1r583,83

4D IO, JJ
4571.,97
4563, 76

4558, 6

4555 ,89
4554,03
4549,5
454L,52
4534
4528
4522,63
1fi20,23

4515,31t
21508, 28

450t,27
449L,11
1t18),L9

448L,33
4468,49
44,61 ,65
41t50 11$

441"7 ,72
441,6,82
4404,75
4395, 03
/1385,38
1r38ll, 55

4375

4351 ,7t)
1r341)

a.1:,) ) I o

4314,i8
431.2,86
11301,38

4307,9
4294
427L,76
1071.,L6

4261.,92
4260,48
4258,4,6
4254,35
11250, 791
4250,1:lJ
4242,38
4235,\)1t

SJetreur I,r HoMep
MYJ]bTI4IIJIETA

CrIl 44

Ti II 50

Cr II 44

Fe II 38

Fe II 38

Ti II 82

Ti II 50

Cr II 44
Fe II 37

BaII t
lte II 38, Ti II 82

Fe II 38
Fe II 37, Ti II 50

FeI 68, VII 56
Fe II 38
Fe II 37

Fe II 37
Fc II 38
Ti II 3{
lle II 37

Fe II 37
Mg II 1r

Ti II 3{, Ti II {9
[eI 2

Ti II 19

Ti rr 40,19
Fe11 27

Ire 1 11L

Ti II 19

tell 27

TeI 4L

Ti II 93, Y II T3,
Cr II 179

IteII 27

II,
FeI 42
Ti r1 44,

TLII 41"

Fe I 4I/+
TeI 42, TilI 41.

Ti II 20, Fel 4l
IlcIl. 42
Ire II 152

Cr II 31

FeI 4.52

Fe II 28

Cr 1I 71

FeI 42
lre I 152

Cr II 3t
Ie I 4,52

wr.A

(0,08)
0,03
0, {0
0, 20

0,08
0,11t
0,11t
0, t5
0, t6

(0,tri)
0, 36

0,07
0,21+

0,03
0,4"1"

0, t0
0it0
0, 16

0,14
0, 08
0, 08

0, 52
0,L4,
0, 07
0,0J
0,'1"2

0,1,1"

0,13
0, t0

(0,14)
0,22
0,1.2

0, 20

4.9,1.

(0, 21)

0,18
0,12
0, {0
0,20
0,1.1.

0,1.2
0,08
0,06
0, 0l
0,00
0,0Ir

0, 18

0,07
0,03

l-l .
4233,17 \.
/+23j,6I 

)

4227,4,3

4226,73

4,2L5,52
4202,03
4199,10
1r198 , 31

41.8L,76
1A78,86
/tLl7 ,54
4L73,45
4471,5
4163,64
11149,22

4143,87
4t 30,8
4101 ,7
4077 ,5
4071,711

11070, 9

4067,05
4063,6
{0/r8,8.3
lro\5,82
2r035,63

4033,07
4030, 76
11028, 33

4025,141
4()24,55 |
/j012,1+11'

4005,71 
1

4005,20 I
3970,L
3956, 68

3944,0,1

3938,99
3935,94
3933,66
3930, 30
3127 ,92
3925,95
:1922,91.

3920, 26

3913,46
3906 ,04,
3905,0/l
;1902, 95

3900, 55

3BBg ,0
3872,5

Fc II 27

Fe I 152

Irc T

CaI 2

SrIl t
FeI 42

tel 522
lre I 152

Fe I 351+

Fe II 28
yll 14

Fe lI 27
Ti Ir 105

Ti II TO5

Zr 11 41.

FeI 43

SiII 3

Hs
SrII t
FeI 43

Cr II 193

Cr II 193

EeI 43

FelI L72, Zr lI
FeI 43
VII 32
NInI 2

MnI2
Ti II 87

Ti II 1T

TeII L27

Ti II {T
v]l 32
FeI 43
Hu*CaII H
Ie I 278
A1I T

Fe II 190
Ite II 173

CaII 1

lle 7 4"

FeI4
Fe I 364
FeI4
FeI4
Ti II 34

l'eI 4
Cl tI {67
FeI 45

Ti II 34
Hs
Ile I 20

43

Srelreur tr rroMep
illyJI rrTI4 IIJIeTa

Ta 6.rr lr 11 a 3

0,17

0, 07

0, 07
0, {6
0, t0
0,'10

0,L2
0 ,06
0,\t
0,1.11

o,14,
0,L2
O,LL
0, {0
0, t6
0,Ltt
L7 ,5
0, t8
0, 13

0, 06

0, 10
0, 18

0, t0
0,22
0 ,08
0,09
0, 10
0,05

0, t5

0,[2

0, 29

15,3
0, 13

0, tB
0, t0
0,08
1',70
0,4"2
0,L2
0,14
0,13
0, 08
0, t3
0,15
0,I4t
0,10

(0,07)
1'2,2
0,'1'2

25



Ta6,rrqa 3(oHouuauue)

3:reuerrr n rloMep
lry Jr rrT r{ I1 JleT a

Olelrenr rl rroMep
lryJrbTrrtrJle Ta

3865 ,59
3862,59
3859 ,91
3856, 37 I
3856,02 J

3835 ,45
3797 ,9

FeI 20
SiIIT
JleI lt
l-e I lt
SiII I
IIs
Hro

0,L2
0,08
0,1.2

0,25

1t,B
8,6

3770, 6

3750,2
otJ+tll
372L,9
37LL,9
3703 ,8
3617,2

5

tr

6

5

2
t

,(;ra oupe4eJleurr.rr ctrexrpaJrbrroro l(Jracca EE Peg 6rrnlr racnorl3oBaHbr aK
Br{BaJre}rrr{bre rxupr{Hbr lrrr]c,r,rfr K Ca II, Fe I, Fe II, Si II r xpzrepr{r{ crreKr-
paJrlHoft r(Jraccr{6r4Har{urr, corJracHo [4]. Cpe4ullfi rro BceN{ orrpeAeJrerru.trM
ctreHTpaJrbr{brfi HJracc oHasaJrc.fr paBrrbrM A3. Ha ocHoBaHr4rr STOrO BHaSeHr.rfl
crrer(rpaJrbrroro HJracca 6rrru nafi4errbr Apyrue xapaHrepr4cruHra EE Peg.

Paccuorpnu [tn:F.uu BoAopoAa. Itax neeecrHo, r,rotroJrEBya lVt, BoAopoAHbrx
Jrrl}dt4ft r{ I4x SaBI4cI4MocrI4 or a6colrorHbrx Br{ByaJrbHbrx BeJrrlqurBr My, Han gro
AeJIaJloct HaN{rr e [5], MorxHo onpeAeJlr{rb trooJreArrr4e. SHaqeHue illy 4na EE
Peg oxaaarocb paBHbrN{ +1T8.

Hpo,ue roro, flprrr{eurrfl MeroAr,r;ry r4 Qopuy.urr ua [5], rro BoAopoAHLrM
JII4rrr4.gN{ 6r,r.nu n srsl,Ic JIeH r,r CJIeAy roqlre BeJTr4qrrrIbL

1. tlucna arolroB lg N orH n arnroc{epe BBeBA},r Ha Bropo^r aHeprerrlqecnoM
ypoBrle vag I c,nz SorocSepnr 6r,rnr,r oupe4eJrerrbr AJr.rr r{a}riAofi iltrnuw BoAopoAa
rr rrocrpoeHr,r saBr{cr{Mocr[ lg N o, H or lg l, II]e I - cr4Jra ocqr{rrJrflropa. I4B
3Tr4X r(pr{BLIX [OryqeHO IrpeAeJr],HOe N{aHCI{MaJILHOe BHaSeHr.re Ig N orH :: 16,30, Horopoe Barelt 6blJro r{crroJlbBoBarro AJr.E Haxo}r{AeHr{.8 aJrexrporrHofi
trJrorHocrur no {opruyre vuaonr,4a.

2. SnexrpoHHafl rlJloruocrr, lgnr(m) : 13,80 BrrrsrdcreHa tro r.rolrepy ru
trocJreAueft Ha6rroAeHuoft 6anrueposcxoft lrlrurtti. ({opuy;na ll:urnuca - Tel-
repa). ,(la oupe4eJIeHI{.rI BeJrr{qr{rrbr ru 6antt trocrpoeHr,r BaBrrcr{N{ocrv R" -I{errTpaJIbHofi uy6uurt lrlT]F.trvr or Hor{epa JrLt]F,trrtrrt rrpr{ aTot{ tlaHcrrMaJrr,Hoe BHa-
qeul4e R-":0,84.

Snextpouna.fl rlJrorHocrs lg n"(H) : 74,10 6r,ua onpe4eJrer{a raruxe tro
$opuyre vuaorsAa, cB.EsbrBarorqeiq w)n, n? tr rrucra aroMoB BoAopoAa Ha Bro-
poM ypoBHe N o2H. Snaqesrae lg n"(H) flcupaBJreuo Ba trepeFraJro]fieur4e Rr,rc-
rxl{x sreHoB 6arbMepoBcltl4x ttu]i.ltit }r Ba BJrr{flHr4e aJrenrpoHon, cornacuo [6].

Aro BblflcrreHrrfl cyqecrBoBalrrr.rl cr4HxpoHHocrr{ oceBoro r4 op6ratanr,noro
nparqeuufi y r.rannofi (oil{uoHerrrr,r trE Peg 6r,rnra errsracJreHLr cxopocrb Bpaqe-
Hr{fl BBeBAr,r Boxpyr octrusini r.rcHopocrr, ABru{eurr.rr BBeBAbr no op6rnre B cJry-
qae cyqeCrBoBaHII.s CI{Hxpo}IHocrI4 Ucr,rsxp : 2nRlT. SuaseHI,I.s paAr4yCoB
BBeBA r{ trepr{oAoB BarMeHr{.rr BB-rrrbr r,ra Ta6r. I . Befln.rraufl Dcznxp : 38 nrw/ceru.
Cropoctr Bpaqeur{fl u sin I otrpeAeJreua no noJryrrrr4prr}raM nara6onee crrJrr,Hbrx
Ee6[euAr,rpoBaHr{brx lrrr.vri4- oJre}rerrroB Fe, Sr II, Mg II, Ti II, ee cpe4uee Br{a-
rreHr.re cocraBJrfler 37 + 4 nil,lce$. V.rer Berr.rslrusr sin z : 89'cyrqecrBeHrroro
r{BMe}reHI{.8 B uoceo He BEecer. tr{a cpaoueunfi uoceB lr ucvsxp r\{o}r{Ho cAeJrarb Bbr-
BoA qro, rro-BtrArrMoMy, y rJraBrrofi Hounonenrrr EE Peg cyqecrByer crluxpou-
HocrB oceBoro u op6r,rraJrr,Horo npaqennfi. O4uaxo a4ecr neo6xoAr{Mo cAeJrarb
oroBopKy.

Mrr ne yqru BoaMolr{Hyro poJrb Maxpocxoluqecxoro r:yp6yneHruoro ABrr-
)r{er{Hfl B arMoc{epe sBesAbr. Tlaeecruo, uro ryp6yner{rHa.fl cnopocrb u, rr
cropocTb oceBoro BpaqeHu.g oArrHar(oBo BJrr{-flroT Ha lrorlTyp cnexrpaJlr,Hoft
rru]Jrr\r. B uacroaqee BpeMfl He cyqecTByer HaAelr{Hr,rx MeToAoB pasAeJreHr{fl
Uoce} VI T)t, MOTXTTO JI}IIIIb CAEJIATb IIEHOTopbIe oIIEHI(I{ BoSMo?I{HoIo BI(IIaAa
BeJrI{qI4Hbr u,. hanuaa r(oM[oHeHra EE Peg.sBJr.Eerc.fl saea4oft rJraBHofi rrocJre-
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AoBareJrr,Hocru' Arr 38e3A rJraBHofi noc;re4oBare.[b]rocr tt cpep1trg crarr{crr,r-
qecHa.s ryp6yJlenTlra.fr cnopocrl, oupeAerreHrlatr HaH r{3 nprrBbrx pocra, rar{ u
tro Kor{ryparr tlrnrnft BaxJrrorrena B rrpeAeJrax l_4 na,t/cen tZ] (lns EMeg
r,rs xpnnoft pocra Mbr rroJryrrr{Jrr.{ ut: 4,2 na,r,lcex). floarorry r,romgo rrpeAro-
Jrararb, rrro BnJraA ryp6ynenruofi cxopocr:r.r B r,rSr,IepeHr{yro cHopocrb Bparqe-
Hr{fl He3Haqr{TeJreH r{ cpaBrrr.r}r c ourn6nofi olpeAeJrerrr.ln nocre4r.reft.

flonyueurrr,re rrar\{r{ xapaflrepr,rcrlrnlr EE p-og upe4craBJregbr rrr{}r{e:

Sp AB 19 rr,, (Hy, H6) l4,,to
Mv +1it8 u sil i , t;.u,f cen A7

1g 1y'ozl1 16,30 Dcnrxlt, t;.ulr:an 88

19 rz. (riz) 13,80

flepefi4eu H arraJrr{By arrroc(repr,r EItr peg r{e.roAor\r xplrnofi pocra. ,(nrtr_oc]pgellfl ^npr'rnofi-pocra 6surr,r r,rcuoJrbBoBaHbr car,rbre yBepeHrrbre Jrrrrrr{u
Fe I, r"e II, ca I, Ti Ii. cnucox orux rlrrrlrfi, rrx cr,rJrrrr oarlrrir"rupoo, rrorer{-
qlrat nos6ylr{Aerrr{.4 Hr.r}r{Heto ypoBHfr xr,s lrpr4 rrepexoAe c Horoporo BoSrrr.rHaror
naHHbre JTI4HIII{ [orJroqeHr4.fl, a rar{}He Be.rr,rqtrrHa 1S (Wt,l},).106 npr,.tne4errr,r B
radt. 4. clrnrr ocqrurJr.EropoB ttutrttfi, neo6xo4nnrr,r:e 4r, .toarpoerilrx npunoft
pocra, 6rrnlr sa.flu,r ne [8].
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B Ha.rec,rBe reoperrrarecnoii nplrnoii pocra rlcloJlbaoBaJracb ItlluBafl pocra

AJrf oArropo4nor,i rto4e;ri,I atuoc(reprt Nllrnrra - 344lrurroua, paccrrl'Irallllaf

Bpy6elerr [9]. llpy6elb paccql,lraJI cerleficrBo reoperl'IqecHux Itp!IB],r\ AJIfl

r4e .Bu rr ,8, cy.rr, xoer[dtr,rqr,Ieurlt pasJloiHeunn SynHqrru flnauHa IIo o11'r1'lale-

a*or: ,ryOrirnl ,r. ,, ,r. - nolr!(rrrqueurr,I llenpcpblBHoro--[orJrorqerina (71.un

ctre^rpaJtbrloro I,IHrepBaJra ,ro,'irit IIa6^rIoAeHri't )uo - 4200 A); u :' lLp I
/ kT o,- r\e T!): 1,233 70. Cornaclro [10], oc[(leHrunuafl rerlneparypa, coor-

BercrByroruafl clronrpaJrur"oory IiJlaccy A3, panna 9260'.
It6re6{irqraerrrr,r rorJrol{e:ntrfl x). t r,i.o 6ur.tr BBfrlI rra [11.] , I/Ie liurbl 3a-

IJaSrrLIX IIapanlerpoB
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Br{CUMOCTT{ STUX BelusI4H OT raSoBoro AaB-
JreHrIr 1g P s AJIfl pa3JruqHt'Ix 3laali-
uuft @. Bennqiua rasoBoro 4aueulrn IgP,
6rrn a o upe4eJIella rlo 3 JIeHTp oHIroDIy AaB JI e-

uurc Ig P. cot.nacno ll2), rpuqeM I'{crIoJr6-

eosaflocr, sHarreHue lg P" -- 2,00, uto co-

oTBercrByeT CpeAHer[y sr.IaaleHulo SJIeKT-

poHr'rLlx unotuoc:reft lg lz, noly'renllblx tro

BOAOpOAHLIT{ JrrlEI{flN[ AByI{fl IIeTOAaNII{.
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bxq
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@ur. 1. Itpllnar poc'ra (Irnr, 2. Orrpe;lcnenIre rcllreparyplr
noa6ymgenux

Bpeayrr,.rarepacscrolloHaBaJIoCL,alroI(JIflLrByqeHI,IfllltrPegfloil\-ollllr
opnou" po"ru Bpy6ena, coorBercrBylou{afl sHaqerllrlo raparlerpa llol RL:

- l13.Ilpr.mreneur,re nplrnor,i pocra Bpy6eJrrr n r.rByrrcHIIIo aT'uoc$epl,r 3IlcaALI

tpe6ye'l ,pe4ooprrre.rrblroro BaAar{[t{ re1rneparypr,r noa6y;riAerrr'ra. Tertnepa-
rypy noa6yur4u-rrrrt, rlbl onpeAe.rlrrrll rta 

-coorlnolllelrllfl Tr. - 0,82 7", 17l,
.I,ao cou1oercrByer @u -- 0,66. A;rg DTolo Brraqcutra O,, lr 6r,t;ttl rlocif]loella
ripr,lBarl pocra or/leJI6IIo /I"rrfl I{a}I{Aoro ua D.rrerleHros Fe i, Fe Il, Ti II, Ca lI,
a BaTeNI Bge HpIIBLIe 6r,r;rrr o6r,elIIIIeHIrI B oIIIly nyTexr CABlIla IlAoJlL oClI a6C-

qi,lcc, flpr,rqerr nar.r6o;rsurlrt)t sec ilpI,r/IaRaJIC-s JII]rrI,Lsrr Fe I n Fe II, IiaR IIa[-
6o,nee rrrroroaruc"rleHrrrixr n cnexrpe M! Peg. llo;ry.renuarr raltui\'I o6paaort nplt-
Batr pocra rlpcAolalrJleHa IIa t|lr.ri. 1. Otia rtoc'r'poerla B KooJ ArIIIarar: oCIr a6C-

qrlcc - BeII,IIIUHa

Ig X,r : IS gt)'- @,X,,,

I,V,
ocE, opAnr{ar Ig +.106. Cuoruuoft rurueft

x1

-ls_." xlo

o6oanasena reoperllqecnarl Kp!I-

Ba.fr pocra Bpy6enx, HaI,uIysuHM o6paaorr coorBergrByloqafl tra6rro4elruoi'i.
Teoperr,r.recHin npunafl pocl'a nocrpoena B ltoopAlInarax: ro ocrl a6CiII'IcC
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flyreu cABr,rra reoperr,rqecnofi Hpunoii pocra orHocureJlbuo r'ra6nro4eIruoft
BAoJrb ocr.{ opArrHa'r'6rrra onpeAeJrelra cKopocrr, n aruoc(tepe EE Peg. Ona oHa-
BaJracb paruoft uo:4,2 nnl cen. C.ue4ye.'I4nrerr, B BLrAy, qro cltopocrb, noro-
pyro nbr roJryqasl, rra Itpl{Bofi pocra, trpeAcraBJlfler co6oft cyr{xly uZ : ui -l
-l 2ltTl,p", rge 2 RTIV" - relrJroBaflcltopocrb; u, - ryp6yrlel{rrta.fl. Ho, nan
Brrl-trro na rfopmy;ru, BKJTaA rernorofi cnopocrr,r oser.rb rre6orr,ruofi rt lraxoArrrcrr
B rrpeAeJrax orur,r6oH orrpeAeJreHr{a (0,1,-0,2 nallcen) u0, rloaror{y calllraerl
uo - ur : 4,20 nn/cen.

UIcxoT4a ua (1) n {opruyru Eorr,qr,rana, rroJryqeHo creAyloqee BbIpa}IieIIIre

AJI,I OlpeIeJIeHI{rI IIOJIIIOIO rII4Cla aTONIOB paBJII,IaIHI,IX AJIeM0IITOB Il ItaROfi*TO
otrpeAereHlroii cra4ur,r noHr.rBarlr,rrr :

lgqo: lgl[,.* lggif -F lg+ - oX.,, - lgxr,o- lguo -lgu,(f)+
)-bvi". (2)I 'b tlluc I

rre tg {'! .* : -7,82.flec

flepenunrenr (2) n raxou rug,e:

IgN, : lgrto - leglr * rg* -r- ox,,,. -l- lgxr,. -l- lguo * lgu.,.(T) -F 1,82. (3)
'"i,0

Paccuorplru Br,rpalr{eHr{e (3). Be.nuuuHy lgq 0AJrrr narr{Aoit llrnlrn r{oirtHo orlpe-
AeJrr,rrE, ua npunoft pocra ($ur. 1) no lg (W1l)").106. Benlr.rr.rrra X,, : Lggil" -
- @rXr," - lg (xtlt.t.) TaI{)Iie IIal\Irr BbIrIr{cJIeIra paIlee.

Cylrur,r ro cocroflHuarr lg a,, (?) rro;nno Br;rqrrcJrr{rr, no ra6nnqarl [13j. Als
eroro seo6xo4lrnfo Buarr] reMrreparypy Lror,rlraarILII,I 2,., notopax cB.s3alra c re]r-
rreparypofi noa6ylr4euu.fl coorrrolrerrrreu Tn: 0,91 T,. 17l.

Tenrueparypa eoa6yxrgerrr,rs 6r,rra onpeAererra rpaSlr.recnlr. fIo ocu a6c-
IIr{CC OTnJlaAr,rBaJrCfl rroTeHqrraJr soa6ynr4erur.s }rrl}r{Hero ypoBrr.fr x,.,r, o [o oc1,I

opAr.lH aT BeJrr4qtr{r.r a

lsn,-lggll*tg]I-,*-''' - x^n " 4I1-€)'L"f 
corist'

ranr4x rpa{unax 6y4er oupeAeJr.Erb rel{neparypy

5040
tg ct, : t)s : --zi- .

fR

Tanreuc yrJra lrar(Jlol{a r{a
noa6yxr4enlra

flo4o6nr,re oupeAeJreurrfl 6r,rrlr cAerrarrirr rro Jr-r,rurrflrr Fe I lr Ti II ({r,rr. 2), 'ran
r(aK ToJIrxo AJItr orl4x DJreNreHToB r,rneel:ct{ Aocraroar}rr,ri,i ;lr,ranasort gna.relnii
rrore[r{rraJra noa6y;rt4errufl X,.,.". flolry.1g1111r,,e rar{r,rrr o6paeou Buauernrr @,
no Fe I lr Ti Il. coo,netcrllcrrrlo patsIrbr 0,70 u 0,68. ll 4arr,rreiiurerr nrr,r 6y4eu
I4CIIOJILSOBa'rr On - 0,69.

Beprrcuca H noa$cfuqlrerlry rrorJro]qerru.s B rrcrrpepHBrronr crrenrpc xi..
Otlretr'rll, trro BeJlr4rrr,rrr& x1 Iiflr( $yunqlla reNrneparypr,r r4 oJren'rpollrloro /IaB-
Jrerrnrr lg P, paccur4rarra n 111) rra oArry'r'r{iricJryro aracrrrr{y. O6lr;nue BoAopoAa
npr,rrrflTo ea Ig ly',, -- 12, 'lorAa rran o6nnr,re Apyrrrx DJterrerrroB cocraB,rrrrer
19 /y'sp.r,, .: 0,16. V.rr,mbrBa-fl Dro, Ira ocrroBarruu r[opuy"nr,i (3) rroiriuo or-
peAeJrr,rrb rroJrrrr,re qrrcJra aror{oB eJreilrerrroB Fe I, Fe II, Cr II 'fi Ti II no
orrrorreHr,lro K BoAopolv B onpeAe.rrenuor,i cra4r.rlr rrorrrraaqr.rn ('r'a6r. 5).

rIlo6u rroJr){r{Tb noJrlroe coAep?ria}rl,rc rtanolo-.rtr,r6o aJreNrerrra, tteo6xo4n-
N{O yqllTbrBaTr, TaR}Ite aTONrrJ, rraxoA-fllrlr,rec.s B coce4ncfi cTaArrr,r troHr,rSarJr,lr{.
3ro rroirrtro cAeJrarL, rlcnoJrbBy.s rloprryry Cara

A" 5()40 5 2utg:+ p, - 7,:? , i lg 1' - 0,17i L rg -li.r , (4)
,t f t L , ,
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o6oanaqerull rroflcHeuur,i ue rpe6yror. Berra.rlrgy P,,xttt oqerrtrll,r rra oc]roBaHl{rr
{opuynrr Caxa, l,rcuoJrbBy.tr qr,rcJra arorroB }-e s 4nyx Ha6rroAaelrrrx coceAHr{x
craAl4rrx Irour{Barlr,rr,r. Onaaarocr lg P" (F") : 1,65, uto }recxoJrrno Hrr}He
BeJrI{qI4HbI lg P,,, oqe}reHHofi ro BoAopoArrbrNr rrr,trufllr (lg P" (H) : 2,00).
9lrcra aror{oB Cr I lr Cr III, Ti I n Ti III, trorryqeHHbre no (4) npralg P":
:1,ti5, or(aBaJIrICb Ha HecHoJIE,no [opflAnoB l{errbtrre qrrceJr aror{oB DTr{,(
DJTeMeHTOB, r{aXOA.EqrrXCfl B rra6JrrOAaer{brx cTaAufrx r{oHr,rsarlr{r{, noSToNry
r\rbr trpr,rBoAr,rrr Jrprrxb Berr.rarrrHLr rrocJreAlrtrx. Ilaparretprr arl,rocd)epbr EE Peg,
noryrreH,r,ru "o "p,",:: ,::;::, 11,1,.o."1; I]lJi; r,65

Ou 0,69 1g 1+zoo -23,66
flpe4ctauaer lrrrtepcc cpaBrrlrrr coAepE{ar{rre xr.rNrr,rqecnr{x aJre}reHroB B

atrroc$epe EE Peg c rrx coAeprriarJrrer[ na Co.unqe. Co4epxiarrlre ]r{eJreBa, xpo-
lla Ir rrrraHa Ha CorHqe lg (rvg/ff77) no orrrorreHrrro n Bol{opoAy Barrrlcarro B

rperr,eM cron6qe ra6r 5. Benr,r.rr,rur,r lg (A'o/Nr) Harur Baflrbr ua [BJ, rAe oHr{
IIPI,IBEAEI.IbI N TOii TTTE CI,ICTE}IE CI,IJI OCqI{JIJI,'ITOPOB, IITO }ICIIOJIE,SOBAJIACb }IANII,I

Dpr4 orrpeAeJreHrr[ xu[rr.rarecnoro cocraBa Etr Peg. Cparnr,rnaa cro;n6qr,r 2 u 3,
UO.BIIAIINIONIY, IIO}ITIIO 3AI{ilIOqI,ITb, TITO COAEP}I{AHIIE XPOI{A I,I TI,ITAEA B ATL{O-
ccfepe DE Peg'ranoe irre, Han r,r naCo;nnqe, rorAa HaH coAep]Harrr{e }r{eJreaa He-
cKo.rlblto ilIelIbIIIe, qell Ha coruqe. oxon.raTeJltHble peSyJIr,TaTbI rrccJreAoBaHrr.fl
arrlocdrepbr trE Peg cJreAyroqr{e.

{.. flrasnag HoMrorleura EE Peg rrBJr.serc.s anea4ofi rnasnofi trocJreAoBa-
TeJrblrocrr{ r{, flo-BrlAlrl\Iorry, o6.na4aer cprHxpolrHocrr,ro oceBoro [r op6r,rraJrr,-
noro npaqennfi.

2. 3;neHtpor-IHoe AaBrrer{r,re lg F" (Fe) : 1,65 (lg P, (H) : 2,00) u ryp-
6yreu'rnaa cfiopocrrr ut: 4,2 nw,lcen, [oJryareHHlre rlo HpI,IBofi pocra, Ilaxo-
AflTc.rI B rrpeAeJlax arl{x BeJrI4rII,rH AJr.rI BBeBI rrraBHofi [ocJreAoBareJrbHocrrr.

3. l\'Ioxino [peAtroJrararb, rrro coAepi]iaHI,Ie xpox{a I,I TI,ITa}Ia n aruocdepe
Etr Peg [orrrpr ranoe ]rie, Har( r.r na Co.lruqe, a coAepxiarrrre ]rreJreaa rlerrbrrre.

B aaltrro.relrr.re Br,rpair{aro r,rcnpe}rnroro 6laroAaprrocrr A. A. Eoapuyxy
aa o6cy;n4errr{fl B npoqecce BrlrroJrrrerrr,r.s pa6orbr r,r l. H. IllapanonofiBa rro-
MotrIE, B o6pa6orHe [rarep].raJra Ha6flroAeHufi ]r nprr o(ropuleur,rr,r crarbrr.
,(exa6pr t977 r.
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CIIEHTPbI BCIIBIIIIEK AD Leo 18.11 1971 IOAA

A. H. Kylanona, fI. tr4. Illaxoncxas

Bo uperrr Bctrr,rilrxr.r AD Leo 18.11 197L 1'. flofiyqeEsr rrerr,rpe crlenrporpar{Mbr c [Ircrep-
craet 150 Llun.. Crretlnpo{orouerpnqecfirae r.r3Mepe}Illa troBBoJrrrJIIr oqeurrrs lrcrlruuylo
mr{pfiEy alruccllor'ruofi mlniir,r Ho ua yponue rroJIoBIrEbr r{I.rTer.rcLIBHocTu n6r,.wa:1, Ilrancr,IMyMa

6necxa ncnrrmxu-15 A. Tanas rrr4ponaf aMr,rccrrouuafl JrI,rults ua6.nrcAaercfiBcrleftrpax
Bctrbrrrrex BBeBA Trrrra UV Cet BrrepBbre. Illupuna orfi,rccfionnlrx rranlut noanpatqaerc.E B lrop-
MaJlbrroe cocroaHrre IreAJIeHHee, seM 6recm BBeBALT.

I(ourypr,r oMr{ccrro}rubrx uunufi ulrercr oJreAyrorqrre oco6enuocru: 1) n6rrar Maxcr.rMyMa
6uecna npacuoe KprrJro Jrrrrrtrr,( Ho 6onee rroJroroe, qeM cuuee; 2) r ctagun BaryxaflI,rr 6,tecxa
Bepmuurr aorrrypoB rrJrocxfie, B qeHrpe BoAopoAHbIx rr,rnzli HU, Hy, HE BaMerlro ne6o;rs-
[IOE IIOEI{}I{EEUE I,IIITEHCITDHOCTII.

THE SPECTRA OF AD LEO tr'LARE L8.II 1,971, by.4. /f. Kulapoua and If. L Shak-
houskaya.- Four spectlograms rvith thc dispersion 150 A/mm were obLained during
the flare o[ AD Leo at 18.It 1971. Thc spectrophotometric measurernents slrorv that the
width of Ho-line (on the half intensity level) reaches t5 A on the spectrogram taken near
the brightness masimum. Such a rvide line is observed for UV Cet-type stars for the first
time. The linewidth recovers to the normal level more slorvly than the brightness of
the star.

The lollorvinq peculiarites are observed in the profiles of the emission lines: 1) the
blue wing of H,-Ene is more steep, around the maximum of brightness than the red one;

2) the tops of line proliles are more Ilat in the phase of the brightness decrease and the
small depression of intensity is visible at the cenbers of Hg, H"r, H6.

B uepuog rfelr{AyrrapoAuoft rlporpar\rMr,r +oroMerpllqecroro rarpyJrr{poBa-
Hr{.E Bcrrbrxr{Baloqefi BBeBAT'r AD Leo n Senpane 7977 r. u }tprrlrcxoft acrpo{u-
Br4qecHofi o6cepBaropr{I4 IIpoBoAr4Jrrrcb {oroaneHrpr4qecKr{e rrarpyJrb}rbre I{
cneKTpaJrbHr,re Ha6JrroAelrr{fl aToft BBesAbI. ,(na uarpyJrf,Hllx Ha6[IoAeHI,Ifi uc-
troJrL.BoBaJrc s 64-cn MeHr{cr(oBbrfi TeJrecnorr, cforouerpuuecrtafl cr{creMa 6[LIBHa
H a [1].

Cuexrpr,r BBeBAbI Sotorpa{r.rpoBaJII{cb Ha AI,16paKIIl,IoHHoM creKrpo-
rpade Cf7-72, Horopbrft 6r,rr ycrauoBJlel{ B SonyceHecuura2,6-.ru re,necnoua
r{M. ar(aA. I. A. IIIafina. tr4cuonbaoBaJracb cBerocr{Jrbrra.E HaN{epa clenrporpa-
Sa c gucuepcuefi 150 A,l"uw tr rrJreHxa A 7000.

lB.II 1971 r. rlarpyJlb 6necHa rrpoBoAr{Jrcfl IL (D. r{yrafiuonrrlr rIpaHrI{-
qecxu HetrpepbrBHo s {JhQ{m ao 24n44rt (UT) tll. CueHrpa.xnubre I'Ia6rIIoAerIIafl
HaqaJrr{cr, s 22h20^ (UT). Ao Easara cner(rpaJrr,}Iblx Ha6JrroAeHI,Ifi uar'IeHeHlIft
6necxa He 6brro Baperrrcrpr{poBar{o. B 22b34+7 Bo BpeMfi ancroarrl{r{I{ nepBoro
ctreHTpa 6r,rra orlreseHa He6oJIErrra.rI BcrrErlxra, ee atrrrJrrrryAa B r{aHcI4N{yMe
6necxa Lmp : 0?{0, upoAoJr}nr{reJlr,HocrE, ---:- onoJro 3 .m,uu, B 22h55'n crairo
BaMerr{o He6orbrrroe rroBbrrrreHr.re 6recxa, e 23h05t",3 6recn Aocrr{r r{aKcI{MaJrb-
Hofi Berr.rrrr4wat LrnB : 0ry95. B 23h06tT0 6rrna uperpaqega ar(cnoarrqr.r.fl nep-
Boro cler(Tpa, n 23h06T5 uacaracb oKcrIoBIdI{I{.rI BToporo cfieHrpa.

F(punr,re 6necxa BcrrEJlrre( uao6pa)fieubl na Srr. 1. OtpeaHartrr trpflMblx or-
Meqeubr AJrtrrreJrbHocrr{ aRcrroBrrquft coorBercrByrotr{I{x cueflTporpaMN{. Cnexr-
pw 7, 3, 4 uveror HopMarrbr.ryro rrrrorHocrr, u o6ract.sx fuI6900-3800 A, no
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@m. 1. I(pr,rnne 6recxa Bcrrbrmex IB.II 1971 r.

atr{r{ccrrorrHrrre JrrrHr{rr Ho naxo4arca o 06racrflx nepeAep}rie(. Cuenrp 2 rrpu-
roAeH AJr.rr lroorreAoBaHl{.a B LrHrepBarlax },,},, 4800-4400n}v}" 6900-6000 A,
B OCTaJTTTHIJX CleHTpaJlbnbrX O6.UaCTflX OH IreAOAepiHalI.

fl,ra oupe4eJreHr,r.fl ctrenTpaJrtHofi .IyBcrBI,ITeJrLHocrI{ cl{crelrbl B Ty }He Hoqb
6r,r;no uo;nyqeuo ABa crefirpa BBeBALT 109 Vir. A6co;nrotrroe pacrpeAeJreHl{e
aHelrrrrrr B ctrer{rpe 3rofr 3BeBALI AaHo B pa6otax 12, 31. ,(u{$epenql,IarrbHafl
aruoc{epua-fl sKcrr,rHr{ru{.rr yrrrelra c norloqbro xoa{{uquenra [poapaqHocru
pt., olpeAeJIeHHoro c[oroereHtpI,IqecHI41\I cnoco6or{ corpy4nuqeft fAmIII
B. T. floporuer{Ko 4na Hpr,Iucxoit o6cepnaropl4r{.

3Hs[sareurrrbre [rr'rpr{Hbr
II OTHOCI,ITEIT,UT,Td UIITEHCITBIIOCTI,I 9IIIICCIIOHHbIX NITTTT fi

Vsacrn[ ctrer(TpoB, coAep]Haqlle DrrllccproHur;re Jrllnr.rlr, 6r,rnr,r rasnrepelrbr rIa
rur.rxpo(rorouerpe 1\{O-2 c yanofi lqerlr,rc (0,02 aut - 3 A). Perlrc'rporpauuu
r,rar{epeHHLrx yqacrr(oB cnenTpoB IrBo6parrieull rla Slrr. 2.

B ra6nnqe Aarrrrr peByrrBTarbr rraMeperrrr-s EI{BuBaJreHTHErx ml{pI,IH gtIllccl{-
ourrr,rx nr,rnufi I/V ).. Ouvdr(a B rrgMepenr.ru l4lr, Aocrl4raer 20%. I4sl;repenllble
Wt.B rrccreAyel{ofi Bcrrnrrxxe s2-Z paaa r{eHbrxe, qer{ s 6oree r{orqrrblx Bctrr,Iul-
xax aroft BBeaAbr L4, 51.

Itan cne4yet r,ra ra6,nnqbr, arrrrJrr{ryAa r{Brrerlerrr,rfi ansr,reareutnol,l IxIlpr{ELr
I4l1 JrtrHtrr{ K Ca II s uccregyenroft Bcrrbuine Bo Nrrroro paa il,Iel.Irrlrre, qeNI

"rrrauuft BoAopoAa.

XapaHTepIcrufta HY ,r"*r, | ,a
IJoMep

crret{TporpaM-
MbI

I,I EHBH4

SnnrrBa,ueurrtatl ulIIpuHa 9rfrlc-
cr.IoIrrrLrx nlrrtr'tilr, A

flolrrag rrllrprlra Blrrrccl{olI-
lro.r4 JlIillilt lrir yl)orJilo iloJIo-
BlllLI IllrTolCrrurrocrrr, A
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(Dun. 2. Perzcrporpal.rMrr yqacrnoB crrenrpoB, coAepE(alqlrx

flo ocfi opAirHar orJroHeHbr rr3MepeE]rbre [HTeHcIrBHocrr4 B crleHTpax

FIa $ur. 3 cofiocraener{br orrpeAeJrerrHbre rraMr.r oruocrrrerbrrrrre rrHTeIrcIrB-
rrocrrr orrr,rccrroHrrbrx "-rltrlrfi BoAopoAa AJr.rr ctrenrpofpaNlM 1,3,4 r{ AJr.E crlenrpa
AD Leo 27.Iy 1970 r. [4], noroprrfr.6sttt troryqegrla toft ]fle anraparype,
r(orAa BBeBAa 6rrua s cnonofiuou cocro.Er{r{rr. ?Ia {ur. 3 ara4uo, rrro Ha clrenTpo-
rpaMl,rax 7, 3, 4 6anr,nrepoucrr.rfi 4erpeueuT BaNrerrro He orJrrrqaerc.rr or AeK-
peMellTa B crrenTpe cuoxofiuoro cocrofirrr4.rr.

Innz/rn

(Drrr. 3. Conocran,nenue orlrocl,r-
TeJI6rrr;rx IIHTelrcr{BIrocrefi olrzc-
crrouur,rx nnnr'tft B crreRTpax
BcrrbrlrrHln Lr B crrexTpe cnoxoft-
Horo cocro.snrs AD Leo 27.IY
1970 r.

Illupnurr arrrrccrrouHhrx rrnufi
Ha $ur. 2 cupana Aarrbr r(ourypbr JrrrHtrft Ne cuenrpa cpaBueHrr.E. flony-

mupr{Ha r{HcTpyr\{eETaJrbrrofo norrrypa lr Al,r, otrpeAeJrerrHaf KaH troJrEaE mr4-
pnua runuft cneftTpa cpaBrreHr.rfl r{a ypoBne troJroBrrrrbr r{rrreucr{Brrocrrr, ttpaH-
TlIqECHlr OAI{IIAHOBA AJIS BCEX CtrEHTPOTPAMM I{ PABHA 6,7 _F 0,5 A.

2 tbB. Hpr,lMcHoii o6ccpear. r. XL\rIII JJ



B ta6ruqe 4auu Ha6nroAaerrrre B r,rccJre4ycrrblx crrer{Tpax rroJrnbre mr{pr.rHr{
OIII4CCI{O}IHb]X ;TUUT ft }IA YPOBHE IIOJIOBI,IHI,I IIHTEI{CI,IBHOCrT,I AI,,7,, I{BIIEPEFIHbIE'
na Snr. 2. B cueltrpe cnonoirrroro cocroflrrrrn27.IY.1970 r. [4J ruuplrua elrr,rc-
cr{ol.rHrrrx lr.rHr,rii }re npeBr,rllIaJra urr,rpllrrv i.rrrcrpyrre}rraJrbHoto nourypa. I{a
ra6nuqr,r RLIAIIo, aITo rroJllrarr no,uytrrri]I,ttr& Dr\rurcctro]itl,rx .ulrglrfr r.ra Harllrx
cneKrpolpallllax IpIlIIepHo BABOe rrpeBr,I]raer roJryrxrrpr,lHy r,lHCTpyNreH]'&.rrT,-
HO|O Horrrypa.

tr4crr.truyro noJryrurrpr{Hy .rIrlHr,rr,I Ha y]loBrre ro.rroBI,rrrr,r rrIITeitcr,lBIrocrr,r
AL,,,, x{r,I N{oHien{ oqeHllTb, rrlleAnoJlarafl, .r.l.o riorrTypbr rrrrrttii AonrrJreItoBoHIIeT
roII(a

Ar: I/Ait, - Ad , (1)

r4e Al,, - ur,rpr4rra r{rlcrpyrrerrraJrr,rroro rioHl.ypa rra ypoBrre roloBr.ulLt rr}r-
TEHCI,IBIIOCTII.

B cu-eHTp1 2 uuruuuan rroJryrxrrl)r4rra I-I,, onpcAeJrerrrrarr rro {opuv.rre (1),
paBHa 15 A. TaHafl IrIIrpoHatI BlILICcI,ronrrafl.[rn]r,rfl B cnerirpe toilr,ltuen BTJeBA
trana UV Cct, rra6;nro4aercfl Brreller,re. Tari, gcrrrrrrrrxa AD Leo 2.lII 1970 r.
[4] sna'rureJIE,Ho nlleBocxoAI4r rrccJrcAyeuyro RCriburri{y no rpo.r'orrerplt.recrioii
I4HreHCLrBrrbcrr.r (ee alrlJrr.rryAa Lrns ) 1"',8) , .rmlrrfl IJo n6lr'rer,r r\rancr,rr\rvr\rd
6lecxa atofr ncur,rurxi.r 6oJree l4rrrerrcr,rBrra (ee cxur,rna.,renutan urr,rpr,rrra 12
14 A),lro L{crL{uHa-rr noJryrxrrpr,rna H, n 1.11 paaa rrerlbiTre, .reo, n ,,,c-cr.4yerroi,i
BCfIbI III}iE.

Bo ecnt,rrxHe 18.V 1965 r. [5], nolol)afl rnree.r arrn"rrr,lryAy Lnt p -.,-

: 1''rB, lraxoL4rlaJrrrra.fl rroJryr[I,Ipr4Ha Dulrcc],rorrrbrx "ni,rur,rr,i H, r,r I15 : 8 A"
3ro cnu;1e'r'eJlr)crByer o rotrr, aITo Bo llc111,1rrri1x Btse]l1 1l{na UV Cct orc}!.g1.-
Byror I{JIII Becblla cra6lr HoppeJIflIU,II,I riari ]reirily dro:rolre'rpr,r.recnor,i rrlr.retrcl{B-
Hocrblo BcrrbllrlliLI r,t no.rlyDlr4llrarrorli o,rrraccr'rorrrroii Jrr4ilr,rr,r IIo. .r'aH I,r l\leir{Ay rrrr-
TeIIclIBlIocrEro SIIrlccl4olilror? nr,tur,rr,r IJo l,r ee I]o.]ryllr]4llrrrror,:i. lJ cRflBrr c D'r'!trr
orrrerrrtrr, arto, r{aH cJrel{yer r,rs [6], n xpo,uocrfepr]rrx B0rrLulririx na co.unqe.
ItoppeJIflLII,{.fI xIe}I{Ay IIeH',rpaJrrrnoii' uurcr.rcr,rnHoc,l'E,ro Sxrr,rccr,loH}roii ",il,rirr,lr,r Ho
lr ee [rr.rpurroli sectlra cJra6a.

O'rnreu.rlr I,I Apyryrc oco6ertnocu, B rrorJeAerrrrr.r er\rrrccrrorrHr,rx rr,rnrrr,i e
cleH1'pax arofi scuLrurHlr: clelirllorpalrxra 4 ilo.nyuerra, riorAi.r BtseBAa BellrlyJrilcE
H llopl[aJrE,llouy 6.necHy (t!ur. 1), aKBr,rBaJrerrrrrrie rllrpr,rlirr Dlrr,rccr,roHHr,rx "rrr.1-
nr.rfi rta cfienrporpanrlte 4 6nr,raHr,r r{ otrI]eAcJTennrrrrr AJrrr cler{rlla llrofi BBeBArr B
cuonofinou cocrorlrl{Lr 14, 71, oA}IaHo, Iiaii cJieilyer lrs ra6lrlrr{br, Drrlrc]ouotrrn,re
trrvrrrru I{a cneltrllorpaMue 4 aalrctrto IIrI{pe rrrrcrpyi\renra,[rr]roro Horrrylla, r,rx
r{crI'rIIHLIe rloJIyr]I{llll}Irr B-10 A. TaItoe flB.rleilI,re 't'o}Iie orrreqaer0.rr RnepB6re;
Bo BcrrrirrrxeAD Leo 1B.V 1965 r. [5] nruprrirrr il-\rr,rccr,rornrr,rr rrlrrlr,rr,i repuv;racr
B }IopnraJlblloe cocrofllrl{e qepes 20-30 ilLLttt, troclre xlaH0lrrryrJa 6JIecHa, r lL'o

,r{e Bperlrl DItBI4BaJreHTHarr [rrrpr{Ha Drrr,rccr,rorlrrlrx rr,rnl.rii 6r,i",ta eule r 1r-5 paa
6onsrne, qerr B crronofinorr coc.roflHtrrr,r.

Hour:ypnr alrr'rccr'roHnbrx lrrnr.rii

,(r.rcuepctra HaIIrux cnel{Tporpar{rr }rcAocrr.rl'oar}ra Airrl AeraJrbrroro lrsyqe-
HII.E I{oHTypoB aNIrrccrroIrIILIx Jrrr}rtrrfi, no c.ue4yrotr{pre oco6eurrocrrr HorrrypoB
xopolxo 3ar{erru,r:

1) xouryp rvlr.wr I-Io Ha crren?porparrxre 2, no,nyuerrrrorii s6rtratt naHCr.r-
wtyrua 6necna, acllllN{erplrtrelr. flogo6rran acrrrrilrerprrfl -racro ua6;rrc[ae']'cfl B

IraqaJrr,IrErx Saaax coJrlreqlrbrx BcnbrxreH [ 6 ].
2) na cnenrporparrlre 3 xonrypr,r Br,rr.r1flA.ar cunrrrerpurruo, r{o Beprrrnl6I

I{oHTypoB BoAopoAlrblx JrrI}IIrft rIJlocIiI4e, B I{errrpe nr.r}rr.rii HB, I-Ir, I-I6 BaM€rno
IIe6or r,uo e uorrl4lneHl{e r4HTe}rcI{B Iro CTr.r.

TaHrae rxe oco6eHuocrr{ B Kor{Typax oilruIcclrorrnbix Jrl.r}rl{fi orl{eqa.Tr.rrcb [r B.

crel{rpax Bctrbrlrrnr{ AD Leo 2.III 1970 r. [4]. firx o6baurenu.s raxr,rx ri+
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oco6eHgocreft n Honrypax cNrrrccr{o}IHbrx tluluufr. B crrel(Tpe coJIHeqHbIx BcIIbl-

IIIeH B pa6otax [8, 9] upel.nalaercf rrpllMeHfirb reopum Her(orepelrrlroro pac-

cefl.avrt{ B otrrllqecnu rdncrofi lasilyqalo[1efi Cpeqe, Koropas ABII]I{erC.E c rpa-

,qr{eHroM Cr(o pocrI,I.

Meu{eHrre qeHrpa a'utrccrroHHofi nunuu Ho
B ClleltTpax Bcnhlureft

Ha.scex.cfiexrporpaMMax BcnLIIIIRT AD Leo 78.II 197I I. IIccJIeAoBaJIocb

olreqeHrle qerlTpa eMI{cc}IoHHoft tluumw H* or ero HopMaJIbHoIo troJIoHeEIIfi,
orrpeAeJrfleMoro tro cIIeRrpoIpaMMe cnonofiHoro cocroflnus AD Leo 27.IV
19i0''r. Tlsnepenr,ra lrpoBoArrJrl4cb Ha rraMepureJrblroM Mlrxpocnorre VISA-?.
B xaqecrse onopuux 6irnu nu6paHLI ruecTb JII,IHI{fi cuel(rpa, cpaBHeHI'LE Ne.
Ilocxo;rr,Hy l(oHryp IIytHyIuI Ho acumueTplueu, IroJlorfieHr{e qeurpa JIUHU_r/I He-

otrpeAeJIeHHO: fiprr rrSMepeHrrII 1\[br HaBoAtrJII{ HI{tTb MIlItpOcROtra TaH' rITo6BI trO

,o6e cropouu irr,itu BI{AI{MrIe nJIoIqaAI{, orpaH[rIeIIEbIe aMtrccuouHoft lrl'rHlIeft,
,6rr,ru o4r.rnar(oBbr. Orur6xa uprr otrpe-

AeJreHr{I[ cpeAHero sHaaleHl{fl AJII',IHI{
B0Jrrrbr Jrtr]Hlr],r Ho npll Hecr(oJrl(rrx
.HeSaBr.rclrMbrx r{3I\{epeHr{.Ex oAHoI4

cneKrporpaMN{r,r cocraBJlfler I A.
Paanfuuq B AJrr{Hax oo.ltu rlaur'rft Ho,
,orrpeAeJIeI-IHblx rlo IISXIepeHI{Io Ha,fi -

.Aoro cnenrpa 1B.II197t r' I{ ro
crenrpy 27.Iy 1970 r.' He rrpeBLI- z
rraror ynaeaunoft ouur6rur r{srlepe-
un.a, tr4rax, cnterqerurfi qeHTpa JII4ITI{I'I

Ho, npenrrilarcIqplx oruu6ny ltaue-
penun, paBHyIo I A' (45 nnl cen),na
cfieltrpolpaxIN{ax BCII]TIIIILU ne O6IIa-

llyrneHo.

[leupeprmnoe uBryqeHru u"rrurrrnr'
Ha {ur. 4 4annr per}Icrporpar{rlbl

r{ccJreAyeMbrx clenrpoB AD Leo, uo
ocr{ opArrHar orJro}r(eur,r norapuSuu
lrsNrepeHHbrx rrHrellcl4BHOCTeft crer(r-
poB. OotouerpnqecHue I{sMepeHlLrI

.AJrfl nocTpoerrl4.fl 3rr{x perl{crporpaM}I ,7

,6rr,nu nrruoJrHeHbr rla ruuHpo$oro-
rr{erpe M@-2, II]r{pl4Ha r{eJrl{ paB}Ifl-
rracb 0,1 nu'-75 A. Ha Perrrcrpo-
rpaNrNrax ctrel(Tporpa*r*r 7, 3,4 orset-

I

H6

ll| l| l l

rl H6ColH, Tio Hp Ti,0

(Dur. 4. PerzctporpauMBl ctrer{TpoB BcrIbIrtrRtr
lB.II 1971 r.

Jrr{B o BaN{ernrr a6co p6qrroHl{arl Jrlarlrfl
h4226 Ca I u rloJroct;I trorJroqeHrlfl
'TiO ),,4761" u 1"5862. t{to6rt BbITIBI{rr, a{{ext EetrpeplrBHof,o raIyqenl{flBcubIIII-
:nr,r Ha onel(rp6rpaNlMax 7, 3,4, wrt Cpannulu rny6uulr atlrx a6cop6rluouur'rx

Aaru""t ,nu $r". 4 c seilu,tugaMlr, ofipeAeJreHl{r,rMtr B crrel(rpe cuoxofisoro co-

.c:ros*r.,t-s. AD Leo 27.IY 1970 r' [4].
Sauernr,rx ornfl.ruft rprr aroNr r{r,r rre o6uapyrnrnu; cJIeAoBareJIbHo, o${enr

HerlpepblBlroro uaJryqeHl.r.fl BcrIbIruKI{ rra ctrenTporpaMMax 1, 3, 4 He 3a-

.tlereH.
CneHrporpalrua 2 s o61acrrlx, coAep5{arql{x saMerHble a6cop6quogllble

.IleraJrrr, r{eAoAep)r(aHa. floarouy aS{exr HetrpepbIBIroro I{sJIyrleHr.r-fl BcrltrlrrKI4

orIeHr{BaJrc.fl rro orHorrreur.rro rrureHcrrBrrocreft i_nenrpon .na Slrr. 4 s o6racr.Ex

iSsoo i :x+slo X.. o*aaarocr., qro tg (IB*rolIAno) : 0,52 + 0'03 ArIn
.cueKrporpartu 7, 3, 4 w lg (I urool I nszr) : 0,33 AJIfi ctreftrp a 2; cileaoBareJlE'-

352,k
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IIO' HenpepLIBIIOe l,I3JIyqeHI,Ie BCrIbIIrIlilI SarIeTI{O B CLIIIeft O6JIaCrI,I CneriTpO-
rpar\{Ilbl 2.

Br,rpaxtaerr 6"naro4aprocrr, P. E. fepur6epry Ba nocroflIrrroe BHrrrrarrr.re n
pa6ore ra T. C. ltopnlrnor,i Ba norrorqE, upu o(toprrJreHr,rr{ crarrlr.
.{era6pr, 1971 r.
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A I{,A A E M'I4 fl HAYII CCCP

II3BE CTI{tI I{PbIl{CHOlil ACTP OOllr3I{aIE CIiOIt OB CEPRAT OPI'II'I
ToM XLVIII, 1973 r.

uccJIEAoBAr{uE .fIAPA rAJIAItTr4Hm NGC 4303

JI. C. HaaapoBa, A. f, Illep6anon

flo peayur,r:araru {o'roa^nellpzuecroir u $otorpa{raqec(ofi nuoroqnetuot (fotonetpru
B Arrarra3orre AJrlrH DoJrH 3340-7400 A nocrpoenrr HerlpepbrDHrre crIeRTpEr EApa I4 paBrI,ItIlrHx
ytracrgoB crupam,uoft raflarrrrr(rr NGC 4303. flouyveu raRme cfler(rp EApa raJIa(TIII(E
i grEanasone ZOOO-zOOO A c gucnepcueft 330 Ll.m,.m.." floxaaauo, qro pacflpeAeJrer.rrrx arreprl4lr B crrer{rpax fiApa r.r BrIemElIx o6racrefi NGC
4303 or;uaqarorc-a udno. ilelpeprrrnufi cnextp .fiApa raJIaRTr{nI4 IrMeer cnaqom s o6nactfi
3600-4000 A. Cgenana florr,rrr(a o6rscurarr, HaJrr'rqrre cRarrRa B crrer(Tpe II ero,Befir4rlr{uy
(oruomenlre notona s l,:/1000[n norony n ],-3600A coctasrser 4,4f 0,65) npu-
cyrcrBr.reM aneag A-F I4 rrlrJlrr B gApe ralranTrrrlr." Cnerrp EIIpa aMrrccr4onntrft. Ero oco6ensocr:r cocrol,IT B ToM, qro Bce rra6JrloAaeMbre

ar{IIccLIoHH6re BoAopo[IrbIe JrrrEI{I{ IrMeIor crryrHr4nrr B rrorJrorqer'Il4l1 c AJII{rrHoBoJIHoBoft ctopourr.
Brrs11creg noion uatyuerrr,rfl Ba raftuauoncrur,r [peAeJIoM, ueo6xo4ttuuft AJrfi I{our{3a-

qr4ri BoAopoAa B EApe rarraRrlrnu (13)grz.6. > 1',6,10-2s 1mltuz.ell,

Henpepnrnnrft cnexrp agpa NGC 4303_n 4raua3olre qactor 108-1016 e4 cpaBulrBaerctr
c ra1r.rM 1xe crrerrpoM agpa ceii$eproacroii rarrar{rrl([ NGC 1068. Cpannenue yr(a3brBaer
ua no4o6re Herrpepr,rBHl,rx cler(TpoB arr,Ix raJrar{Tr{fi.

THE SPECTRAL INVESTIGATION OF THE GALAXY BULGE OF NGC 4303,
bv Z. S. Nazaroua and /. G. Scherbaltou.- The distrihutions of intensity in the conti-
nious spectrum of diffelen[ parts o[ spiral galaxy NGC 4303 are o]tained lrom pho[o-
electric-and photoqraphic pbotomeLry in ihc t'ange 3340-7400 A. Also l,he spectrum
of nucleus o[ this"qa]axy is measured in the lcgiotr 4000-7000 A wil,h the dispcrsion
330 A/mm. Thc obsirvations s'ere made with 2,6-meLer telescopc oI the Crimcati Astro-
physical Observatory.' " In is shosn thai the energydistribul.ion in l,lrespectrumoi bulge difiels sligltly lt^ory
that of ouler regions. Thc con[inuous spectrum oI galaxy lrulge has a jrrmp in 3600-4000 A
resion. Tlrc rati-o oI llu-x at l. =_ 4000 A Lo the IIux at l. -- 3600 A is 4.4 + 0.65. The
atiempt is made to interpret the Balmer jump in the speotlum o{ bulge as clue to A-F
stars and dust.

The lines in the spectrum of the nucleus ale in emission but all visible emission
hydroqen lines are aicompanied by absorpl,ion cotnponents.- Tie flux oI L" radiatidn which io ionizb the hydr'6geu in the nucleus of galaxy is
estimated to be 1,6 X 10-zs u,att/m2 c/sec.

Continuous spectrum of nucleus of NGC 4303 il the frequency-ralge 108-1.016c/sec
is compared u'i[h-the spectlum of nucleus oI Seyfert galaxy NGC 1068. The comparison
shows similarity oI continuous spectrum ol' boLh galaxies.

Tlsyuaa peayJlbrarbr MuoroqBerlrofi $otoa.nexrpl4qecnofi {otolretpulr ra-
;rraKrr{K, TuS{r paBAeJII{Jr o6r,eHrbl Ha prA SorouetpuuecHr4x rpynu (cu.
pr4c.9 r4B [1]). Ianaxrraxa NGC 4303 orueceua rrM r( rpytrtre Sp. 3ra rpyrua
xapaHTepr.rSyeTc.fl B cpeAlreM MeHblrrr{Mrr tror(aBaTeJr.fiI\{u qBeTa IIo cpaBHeHr{ro
c HopMarrbrrbrMrr sn-raJraHTI{KaMr{, a Tar{xe orcyTcTBrreM yBeilI4qeH[fl rlol{a3a-
TeJr.E I{Bera c rrpl46Jrr,r}fieHl4eM K rleHrpy, xapaHrepHoro AJr.E 6o.nr,ruuncrea ra-
JraHrrrr( (rpyuua Sn). fIpeAcraBJl.flerc.fl I4HrepecIrbII\{ uo4po6uee Lr3yqurr, ctreKr-
paJrLHLrfi cocraB .EAep sp-raJlaHrr4K.

Cornacno [2], rararrr4xa NGC 4303 (M 61) urueer rrop{oJlorrdrrecxlrfi rulr
SAB (rs) rr trpeAcraBr.fler co6ofi cnl4paJrb, nepeceqeHnyro mupoxoft paauurofi
troJrocofi-flepeMr,rrrnofi, r,rMeloqeft B I{eHTpe sApo Br,Icol{ofi cserr'I}rocrrll, 6JIecK

fl



(Dur, 2, Hpranrre pearqrrrr mccrnqnerrroii Soroa.nenrprauecnoii cucreusr

Koroporo cocraBrlfler 3al{erHyIo l(oJrro (4o 2096) 6;necHa Bcefi raJranrr4n}I
({rrar. 1).

,(lrauerp raraRrr{nr,r 23 nnc, Br,rayaJrrrrrar{ BeJrr,rarrrua mv : 10,}1 . flepno-
IraqaJrbHo Xr,torracouoxr I,I Ap. [3] ee cner{rpaJrbrrrrii: r.lrn nlacclrsr.rqr,rponau
natt G, [o HJraccI{(bI,IHaqI{I{ X{oprtrrra [1r] ra.rraHruna lrrreer crren,rpaJrrrrrrrr"r run f.
Jlyucnaa cxopoctb raJraI{rI,IHI,I u, - 1500 nntl cen, uro coorBorgrByer pac-
croflrlrllo 15 X'[ nc rpu tsHarrerirrrr rrocronurrort Xa66.na 700 nnl cenl M nc.
NGC 4303 BxoArrr B cflucolt ra,Iralt'u,1li c arrorraJrbrro 6onr,ruofi .racro'rofi Bcrrri-
rreli cBepxHousrx [5].

lla6lro4euua

llcnonseoeaHHrrii Earrr{ irflreprlaJr tIa6nro4enuft NGC 4303 nH,,rro.raer e ce6.s

$oroanenrprrqecrirre, {ororpar!uuccnr,re I.I ctreHrpaJrbrrbre ria6;rro4eHr,rx aa
1968-1971 rr.

(Do'rocneritprqecnue ra6rroAerrLIfl Br,Iro.rHeIrr,I 20.II lg7L r. A. NL 3repe-
sofi u A. f. lllep6anosLrrr rra /(ByxrtnHaJrrlrorI dloro,lrerpe, yc'rarroBJrerrHor{ B

{oryce Ilecrrlrra 2,6-u renecnola Hpr,Irtcnofi acrporfr,rsr,r.rccnoft o6cepnaro-
pu[. Cxel{a I{ Itparnoc orl{carrl,Ie $ol'orrerpa npllBeilellbl e [[i]. Ha6rroAeHr4r
nbrrro.trr.EJrr{crr B yBnoloJrocrrorl (roroa;rex'r:pr,rqecHoft cLlcre',{e c paBrrbrMr{ Ar{-
a$parrralru. /[na ua6.nro4erruii rrcrloJILBoBaJILrcr I{oJrI]Ilenr,re 71ua{parrrrr c Ar,ra-
Merlralrrr 6",2513";70"15";20'170', 25";30",75"175" v Hpyrrra,a 4rlaSparlra 3".
Oororrel:puuecxa.E cr{crer{a ocyqecrBJl-flJIacb c rro]roIq6ro r,urrep$epeuqrrorr-
Hbrx t[lrrr,lpoo u cypE,rr.rn{o-qearreBi,Ix- tforoyrrrrontratenefi E],II 9502. 3+-
Senrurnr,re /{Jrrrr{r{ BoJrH rroJroc e, b, c, il, c u f coctan;naIor 3340, 3620, 3900,

4120, 4540 r,r 5200 A coornercrBerrrro.

0,7tlJZ 2J4JO

Itpuoue peaxqtrr{ {oroenexrpwrecnofi
ctrcreMrr rrprrBeAeubr na {rr. 2. @oro-
Merpl/IqecHr4M crarrAaproM cJryE(rrJra
aBeBAa Ni 10983 no [7] cuer(rparrbuoro
r(Jracca A3 c rnayanruoft senr4.rr,ruofi
V : ll^,80 v uoxagareJrflMr,r qBera
U-B-+)ryW lr B-V:+0?18.'Omu6xu peayJrbraroe {oroe.rexrptrqe-
cnltx ra6rro4eunft raJraftTrrxr{ a {rnrt-
pax o r[ b ne upeaocxoA.Er 700/0, s oc-
raJrbHbrx {znrrpax He trpeBocxo-
pr,t 3o/0.

Orrn. 3. Cxcnra rlororlerplrrlccrurx pa3p0-
3ou laJrar{rtrrlr N GC 4303
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(Dororpa{raarecnr.re rla6nro4eHrafl BbrrroJrr-reHrr lI. V,, flpour.rn n It. It. 9y-
BaeBbrM B rrp.EMoNr {oxyce 2,6-n, rerrecnorra c lpnMe]reuveu SOII n {lurrpax
3600, 3730,4680, 5260, 6090, 6600, 7400 A c rorryrrrpr{Harrr{ npr{r{epno 400,
200, 200,600, 200, 100 lr 1000 A coorsercrBerruo. I{a6nro4enufl npoBoArrrrrrcb
24.II1968 r. n 74.IY 1969 r. 1\{ero4raHa rra6JrroAerrr4r,i, o6pa6orHr rrerarr{BoB
r,r onr{caur.re rforouerpr.ruecxofi clrcrerrbr npr,rBeAeHbr s IB]. Craunaprur{^rrr BBeB-

4aur,r 6r,r;nlr nrr6paHrr ABe BBeaAbr: 623 ftcleft (1968 r.) cnexrpaJrbHoro rrrtra
F9 c my : 9'T7l u 76 Com (1969 r.) cnenrparrbrroro rrrna G0 c my : 9ry1.
B xaixgont {nnrtpe noryqeHo IIo rr.rrrB crrl,{rrr(oB raJrar(Trrntr. Bce nerarnsrr
rrBr{ep.rrJrr,rcb na ulmpo$oroMerpe McD-/-r c r{BaApar}rofi guaSparmoiE 2" x 2".
Oorolrerpuqecltr{e paBpeabr 6r,rnra c4enarrbr BAoJrb nepeMbrqxu rr B rreprreHAr{ny-
Jr.s pHo'Nr lralpaB Jr errur{.

flolryueunrre rro 14B]\Iepelrra.rlrr HecHoJrbr(r{x }rerarI4BoB {orouerpnuecHue
upo{nnr.r raJraltrlrl{rl ycpeAH.rrJrrrcr, B TorrHax, llaccroflHl{rr noropbrx or rlerrrpa
raJraHTr4I{r.r coBnaAaJII{ c aS{exrlrnrrbrlrrr paccro.FIHI4.flMId, BLtqr{cJrelrrrbrlrr,I AJr-g
noJrrrqeBrix 4uarfparu (ro.rnr,r, rrMerorqr{e oAr,rHartoB],re rlor,repa ua cxeme) . Cxe-
I\Ia paapeaoB r{ noJro)nenufi roqen ilpr{BeAerrbr na {nr. I v 3, a paccro.flHr{.rr ro-
qelt or rler-rrpa B cenyHAax Ayrr{ r{ B r(r{Jrolapcenax - n ra6tnqe.

1

2

1

5

0
214
3,9
5,9
7,9

0

0,1.7
0,27
o,4l
0, 55

L2,/i,
2'1.

42
63

0,85
7,47
2,94
4r4'l'

6

7,1,.10,10,
,\,,\,, 17,11'
9, 9' , 12, 12'

flpu o6pa6otxe Herarusos yqlrrbrBalracb HepaBHoMepuocrb rryBcrBr/rreJrb]ro-
cru Sotoraro4a 3OfI.

Cuexrpu NGC 4303 roryqeubr It. It. rlynaenrrlr u B. I4. flpouunou
2l.III 1971 r. B HecM?rroBcrorrr {oxyce 2,6-n, reJrecxotra Ha crrexrporpa{e c
3OfI. Bcero troJryqeno qerbrpe crer(rporpaMMbr c 4ucuepcueft 330 Alnn.
CrexrporpaMMbr r{BMepsJrr{cb na uuxpo$oroMerpe MO-4.

Peaymrarrr ua6,nroqenufi

(Dorouerpuqecmre npoSunu raJrar(Trrxr{. Ha $ur. 4 npegcraunenu {oro-
Merptrqecxr4e npo$zru raJraxrrrmrr BAoJTB trepeMbrqrr.r B paBJruqHbrx {unr,rpax
rro peByJIBTaraM rrBMepenrafi cnruxos c EOII. IIo octr opArrHaT oTJrorr{eHbr Brra-
qeHrr.g troror(a or raJrar(rlarra a a6conrorHrrrx eArrHtrrlax (epel cnz.cek. A c KBaA-
parnoft cexyrrAr,r raranrunu). flo ocn a6cqucc orJrox(eHbr paccroflHr,rfl or rleur-
pa raJrar(rrrr(rr B cer(yHAax Ayrrr u B r(rrJrorrapcexax. IzIs Suryprr BuAHo, qro.f,A-
po rrpeAcraBJrfler co6oft noMtraxruoe o6paeonauue, qernd orAeJrflrorqeecf or
BrremHefi qacrr{ raJraKTl{nrr. Cser[Mocrb raJraKTr{KI( HaE6oJIbIuafl B uHTepBalre
AJIETT BoJIH 4600-7400 A ra nosrr Ha rropflAox npeBocxoAr.rr cBerrrMocrb B
ynsrpa{ronerosoft o6racrlr.

PacupegeaeHrre aHeprurr B crrer(Tpe. PacupegeJrerrrr.E aHepruu B ctrexrpax
paBilI4rlrrbrx o6nacrefi NGC 4303 troilyxreHbr rro peByJrbraralr {ororpaSruecnofi
ra Soroarentpnuecrofi {orouerpura. BepruHarbHbre rnrprrxr{ trofiaabrBaror Be-
Jluqulrbr oruoclrreJrbHbrx cpeAHeHBaAparmurrx ourra6ox ua6rrogenuft, noryuen-
Hbrx Iro cxoAl{Mocrrr orAeJrbnr,rx ran.repenufi. Ha {ur. 5 nuguo y[oBJrerBopu-
TeJIbIroe corJlacr{e peayJrbraroB, troryrrerrlrbrx pasulrMrr }leroAaMu. ,[,na qeur-
panruoft o6racru raJrar(rr{r(rrr (rpranrre 4ra o6nacrefr. 1,2 u 3) noroH e {rnrrpe
6600 A rrctrpaBJrerr Ba BuaseHr,re uoroxa B aMrrccrroHuofi ruurau Ho, EHBuea-
JIeHTHa.fi ml,rpr,rHa JrvIFI:,1rn Ho nonyueHa ,rB ctreHTpa raJlar(Tultl,I u cocraBJl.Eer
27 A. tlpu Br,rqucJreutrflx trprrHr4MaJrocb, qro DMr4cctrfl B JrlrHrrll Ho pacupe4ene-
Ha uo BceMy flApy.

llolrepa ro'rert R, xttc
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(Dur. 4, (Dorouctpfisecnrre rpodrr.rJri{ NGC 4303 no pe3yJrLrararr
oHtrn{noB c ooflon
Il;,r(rlrarrtr orlreqellht ttoJro;tieEr'Itr rorlet{, coorBcrcrlytotrllre Hotrellatr }ra cxcue
loryqeHrrLrc B O[rLTDax 6400 rr 740r), c.qBrrrryrLr AJrrr ytrpoqerrrrR (xrryltlr

J F, rnc

Lr3l\repeHIlfi

LI B Ta6ruu,e. HpuBbre,

I4a cpanuer-u4fl r{pr{Bbrx 1-6 (ngpo) c xplrer,rrrut ?-72', nonaBaHHbrx Ha

{rar, 6, 7, nu4uo, qro pacfipeAeJreHr,re auepr[r{ B crrenrl]e flApa orJrr4qaerc.rr o.r.
EetrpepblBHolo crleRrpa BHeIuHI4x o6nactefi B ocr.roBr{orr B Hpacrrofi r4 yJrbrpa-
{uoneronoft qacr.Ex ctrenrpa. IIo xpr.rnr,ru 1-6 nwgtto, .rro B crrer{rpe flApa rra-
6nro4aercx peanoe yBeJr[qeHue rroror(a B Surbrpe 7400 A, B yJrbrpadr{oJrere
(I < 3700 A) notor pacrer c yrrer{bllreHrrer{ AJrrrrrbr Borr}rr,r. B ocra,nruonr
ctrel{Tpbr flApa I,r BHe[rHr.rx o6raclefi raJraKrr4]rlr noAo6r{br. tr4cHrro.reuue coc-
TaBJrflror Jrr41trb npr.rBme 9 u 12',.

FIa Slrr. 8 culoruuofi nrarurefi [oHaBaHa cpeAHfl.fl npr4Ba.rr pacrpe4eJreur,rfl
aueprr{rr B crrenrpe .EApa NGC 4303, no,nyrreHHa.rr ycpeAr{eHr,ren xplrnrrx 1-6.
Ocnonnrru Ha6ilroAarelbHbrM {axrotrr, BbrreraroquM r{B paccMorpeHzx tfur. 5-
8, Rnraetcx Harusue cxaqxa B r{elpepbrBHoNr crrexrpe .EApa raJranrr{nu.
Oruoruenrae rrorora s l, : 4000AHtroror(yn l,: 3600 A cocraBJr.rrer 4,4 +
+ 0,65.

flpu Sotoa;renTpl4qecnux r.ra6JrroAeH:r.nx B KacecrBe BBeaAhr cpaBHeHr4.rI 6br-
JIa BLI6paHa SBeBAa ctreKTpaJrr,rroro rr.rtra A3, xoropafl caN{a rrr{eer cHaqoR B
atofi o6nacrr{ cner(Tpa. floerouy He r{cxJlroseHa BoBr{oxr}rocrr, BHeceHrr-E He-
Horopoft cucTeMar[qecxoft orur,r6nra B onoHsarenr,nrrfi peayJrr,rar. Aprynreu-
TOM B frOJIbSy HaAelnHOro onpeAeJreHufl Beflr{sr4Hr,r cKasKa flBJrflercfl yAoBJreT-
Bopr{TeJrbuoe corJracr{e peByJrETaroB, [oryqeHr.rbrx rra Soroanenrpr.{qecnux r{

{ororpa{uuecnr{x lrarrepeuufi (Slrr. 5). 34ect Ba}fiuo, rrro rrprr Sotorpa{nue-
cRux Ha6rroAeHl{fx craHAaprarrl4 cJry}r{rrJrlr BBeBAbr ctreKTpaJIr,HHx runos F9
n G0, ue LrMerorqrre cxaqna B crrenrpe. Ha {ur. B rannte xopouo BrrAHo peaxoe
yBeJluqeu[e rrorona or .rrApa n {urrtpe 7400 A, u pocr rroroxa tro Mepe npo-
lBIr)I{eHrr.E n ynrrpa{lroJreroByro o6[acrr, ]relpepr,rBHoro cnexrpa.

S"rruccuounbre JrrrHrru. floryuer.rur,rft cuextp .sApa NGC 4303 oxsauiBaer
Auatraaorr 4000-7000 A. Harur orolr{AecrBJrer-rbr cJreAyrorqr{e Dr,rr{ccr,rouHr,re
JII(rrI{I{: Ho, HB, H, Hoi He I4387, 4472,5876.A; N, !r N2. }t coxarreHrrro,

&,
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(Dlrr. 5, Pactrpc,4eneuLrtr srrcprrlll
D crerrpe agpa NGC 4303

Boc riprrBr,rs IrollrrllpoBaIILI Ii IiII{ltc Borllbl
5269 i (7"15290 : 1)' 'Icrtnurll{ Iillyilili:lrl
ormcrrcllbr (oror'ltadllrrccllltc rta6.tttollctrttlt,

cBcrJrLIlrtr - Ooroarcltrllllqecntrc ttit6"cloActttlrt

{rrrr,. 6. Pacnpc4crertl.tfl }[epr]'IIr R

crroltrpc o6.rrat'r'oii, nacttoJlo;liolTlltlr
rlAoJrb rropol\rLt,trttL N CC 4303

Bcc IillIrtsblc IIollllIll)oBaIllJ Ii ililIIILc IlorIIrn
5200 r\

q)lrr,. 7. Pacupegercrrr,rrr Drreprr.rrr B
clcxrpe o6,racreii, paclroJroiricrrrrr,rx B

Hanpr BJrcrrr4l,r, rrcl) r r e rrAr,rnyJrrrprrorr rre -

perrLrqne N GC 4303
Ilcc I{l)uBIje IIa)lltrlrl)oIlilItbI Ii l(.rIrrIlc Bo.trIIbl
i200 

^

HeAocraroqur,rfi cnentpanrr.rrrft lrarepr4aJr r4 HI4Bnafl Ar,rctrepclrfl He rroBBoJrflror
cAeJlarb 6oree uonur,rx orolr{AecrBJre:ovfr. tt nor[rrecrBeunbrx oqer{om. Bu-
qr4cJIeH Jrrarrrb rroron B aMrrccr,rorrrlofiruuulr Ho'.h.s,.: 2,3.10-tB apel caf ,cen.

Oco6eunocr6 cnexrpa n4pa NGC 4303 aanilroqaerc.s B rolvr, qro Bce ua6nro4ae-
MLIe EMI{CCI4OII}IbIe BOAOpOA}IbIe JII{HI4I4 trMeIOT CIyTHI4I(I{ B trOUIOIqeHI{I{ C

AJIr{HrroBoJruonofi cropoHrr (r[ur. 9).
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(Dur. B. Cpe4nee pacfl]rcAererrr.re
)rrop-rr.rr{ Arr, ,Apa N CC 4303
(rprrnarr 7), pacnpeTron0r rr4e )l rop
rr4l,r B clenTpe area4u z\0 V
(npr.rrax 2) cor.nacno llo4enr,r N,ft,r-
xarraca (T : l0 000o, 0: 0,525)
1r D crrefiTpe roii nre BBeBAr,l, Ilc-
nr,rtannrert nor.rrorqeur.re.4 v : 2m
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O6cym4enue peayflbraroB

I(ax yme orMerrairocb? xapar(repuoft oco6euuocrlro HetrpephrBuoro orer(rpa
aapa NGC 4303 sailqercr r-rarrr,rqre cxaqna n o6ractra 3600-4000 A. Cpetn
I{3Becr}IErx HocMI{qecKIlx o6ren'roe taxoft cxaqox na6rro4aerc fl ltvilu,r> y sBeBA
crrenrpaJlbHbrx rLItroB B - F. O4uaHo orHomenrre roror(a s l, : 4000 A x
xorony s l, : 3600 A Aame y anea4 A0, r{Meroqrlrx ualr6onruryro Beruqr4uy
6a;rrueponcnoro cnaqna cpeAr.r BBeBA, llaBuflerc.rl 2,5-2,7, rorAa HaH uo4o6-
Iroe orHortrerrr{e AJrfl crrenrpa .Egpa NGC 4303 rpenuruaer 4. O6rscurarr cronr,
6orruyro BelI4rIEIry DToro orHorIIeHLr.E paaJrr,IrlHbrr{trr ua6opalrlr BBeBA rloBAr{lrx
ctrer(rpaJlbHblx rrltroB r{e yAaJlocb. C 4pyroft cropoHbr, EetrpepbrBHrrfi cuexrp
asean A0 - A3, trcrIbITaBIrIlIx rlelr(BBeBAr{oe [orJror{eur{e, yAoBJrerBoprrreirr,-
Iro corJlacyercrr c ua6nlogaertbrrl HelrpepbrBlrbnf clenrpoM .sApa raJraxrr{r(r{ B

ero fioporltosornosofi o6lactu. Bcne4crnrae ceJIenrrrBHocrr{ BanoHa trourotr{e-
HI{.fi BeilrlqfiHa cxaqna uplr 6oruur{x B}raqeHr.r.sx flourotrIeHr4fl BaNrerHo yBeJr[-
qr,rBaerc.fl. Pacnpege,neHr{e olreprr{lr B crenrpe flApa NGC 4303 }rar{Jryqur{M
o6paeou [peAcraBJlflercfl HetrpepbrBHr,rn{ crexrpoM saea4 A0, ucrr,rraBrurrx
trOIJIOqeIIIItA Ay : ftn,

,{,nn nr,ruuc.r.euufr. r\{br r{crroJrbaoBaJrr,r pac[peAeJreur{e aHeprur,r B crrer(Tpe
aBeBAbr A0 cor.lacuo MoAeJIrr Nlnra;raca [9], yuurunaroqeft BJrr{-EHr{e 6arr,lre-
poBcr{rrx ltugufr. Ha Berltquuy rr uupr{Hy cnaqlta. rlpra nr,rulrcreur,rflx Berasllubl

6ansueporcfioro cxaqna AJrfl rroxpacrreB-
ureft anea4rr trprrHrrMaJrc.E HopMaJrbHrrft sa-
RoH Melr(BBeaArroro riorpacuerna 1,/?\.
B 4eficrnureJlbrrocTrr Bar(ou tronpacrerru.E
B flApe NGC 4303 Mo)r{er cytqecrBenuo
orJrraqarbcfl or aarona 1/1,, ognaHo raxoe
orJrlrqr{e BHecer upeue6pexr{Mo MaJIbre
orur.r6xu B otrpeAeJlerrue Beilusraubl cnaqr(a
y rompacHenmefi aneagu [10].

?Ianecruo, qro BBeaAHbrft cocran qenr-
paJrbHblx o6lacreft raJIaI(TI{n oqeHB cJro-
)fielr, ,I cler(rp r4pa (qenrpanrnoft o6na-
cru) ue Molr(er 6rrm nonnocrbro oIII,IcaH
crrer(rpoM o4uoft aBeaAbr. I'Ia xornsecrseu-
Irofo alraJlrr3a BBeSAHOTO cOcTaBa flAep ra-
Jraxrrrr( paaJrprqnbrx Mo p{oiloruqecn}rx rr{-
uon (By4 [11], Mopran u Ocrep6pon [12])
cJreAyer, qro B Hrrx rpeo6na4aror Hpacur,re
II{IarrTEI r4 CB epxrtrraHTbr.

O,qnano trprrcyrcrBue B flApe Kpacubrx
IETaHTOB r{ CBepxrr{raHToB BHeceT ocrroB-
noft nxla4 Jrrrrrrb B AJrr(HrroBoJrronyro o6-
Jracrb ctremrpa. Itoporxonotuonrrft yua-
cron cuer(rpa 6y4er otrpeAeJrflrbc.fl B oc-
HoBHoM sBeBAaMrr ctrexTpaJlbr{oro rr(ua A,
ecJIIr Aalr(e ux trpoqeur B fiApe 6y4er oqerrb
MAJI, IIOCITOJIBKY UX CBETI{MOCTU IIA IIOP.flA-
Hrr trpeBocxoAflT B aroft o6lacrr( cBertrMo-
cTr{ BBeBA trosAHrrx ..CtreHTpaJlbrrbrx TrrtroB
(o4ua aneaga A0 ua 1000 aneag K5).

tD:rr. 9. Or4e.rsnue qacrrr crerrpa rgpa NGC
4303

PafioH HB rroJr, reH ycpeAHeHrreM [,roll,Ho AByx cneH-

TpoB, qro npr,rBeJro n 6orblroMy paa6pocy B HefipepbrB-
I{oM crrenrpe. CTperHaMr.r oTMeqeHbr paccfoEHr,rE Mex{Ey
IIeHTpaMr{ aMrrccrro}rEbrx lttrltfr u lrr,Iulrft flotlrotr{eEfi ,r

42



Heo6xognubrl,r cJreAcrBrrelr ranoro o6rqcHeH[s Beruqr,rnrrr cRaqRa B Ho
trpepbrBuoM cnexrpe .flBJr.Eercflnpr{cyrcrBrrerr,rJrr{ B .flApe NGC 4303. Mlrur
MaJIbIroe BHaceHue Av:2- uonyuaercfl no BBSBAaM A0 - A3. Ecnu npe4-
craBJLrIrB r(opornoBoJrnosbrfi yqacroH cner(rpa 6olee uos4urrMr{ BBeBAaMu A5 -F5, ro rorpe6onalocr 6r,1 6o,rsruee rorJrorqeHr{eu (5*- 10-) . flornoqeHr{err cBe-
ra e Haureft fananu.rne B lrarpaBJreHr4r.r Ha NGC 4303 Mo)nHo upeue6peur,.

Cne4yer orMerrlrr,, rlro Ha rlpllcyrcrBlre anesg A - F n qeurpe NGC
4303 yHasrrBaer raxlr{e uo4o6r.re paclpeAeJrcrrr.rfl aHeprr{r4 B crrexrpax ee flApa
I{ BHerrrHr{x o6lacrefi ({ur. 5-7), r. e. utocxofi cocraBJrrrrolqefi raraxrlrnu,
ctrexTp xoropoft otrpeAeJrflerc.fl, Har{ rpaBr4Jro, paHHr,rMr4 BBeaAarrrr uepBoro rtr-
rra HaceJler{u.a. ynaBauuoe nogo6ue r{enpepbrBHbrx cner(rpoB noArBepffiAaerc.f,
rl Ha6rroAeuIaxruu Tlr${ra [1], HoropbreAaror r{eaHasr4rerr,Ebre r{BMerreurafl rro-
Haaarenefi qBera c paccro.rrHr,reM or r{er{rpa raJranrr{nr4.

,{pyryrc oco6enuocrr crrenrpa NGC 4303, a r4}reHrro na6.nro4aeubre npo-
{ranu ao4opoAl{brx lunuft (Sur. 9), r\ro}r{Ho o6r.scuurr, cr4creMarurrecftr.u\{ cMe-
rqeHrreM B r(oporItoBoJrrIoByro cropoHy aMr4ccr.ror{Hbrx nraulrft or}rocrrreJlbrlo Bo-
AopoAHbIx ttuuttfr. IIorJroqeHr{.rl, trpr{rraAJre}r{anlr4x anea4lroft KoxrnoHeHTe ,rApa.
Tanoe cMetq,eHlde nnHzfi yxa3r,rBaer rra ABr.rlflenr4e cr{creMbr raaa B rleJroi\f or
flApa raJraxrr{r(rr r{ ua6nro4arerro (rrana nr,r6poca). A caMo trprrcyrcrBlre B

ctrenrpe .flApa raJraKrI4ItI{ BoAopoA}rbrx iluLrl,rfr rrorJrotqeur{fi tlro}r{er 6urr 4o-
rroJlHr{TeJrr,Hbrnr apry},rer.lror{ B rroJrrray cytrIecrBoBarrtrtr B .EApe BBeBA A - F.

Boapacraur.re rrorona e xpacnofi u ynstpaSlrotreronofi qacr.sx HerrpeprrB-
HOIO CIIeHTpa .sApa l{O}I{eT yI{aBI]rBaTE, IIa II.pI,ICYTCTBI{0 B He}I AOIIOJIIIUTOJIbIIbIX
[crorrHuxoB zn$parpacrroro r{ ynr,rpa{lroneroBoro r,ra;ryuerurfi. flo ua6;rro.
AeHI{.EM Ftlefinuaua lr JIoy t13l NGC 11303 qsr.qerc.rr tr{crorrrnmou unrfpa-
Hpaclroro r{Bryqerurl. floroH oT scefi raJrarirr{nfi ua l, : 70 ttnat paBerr
1,9'10-20 oml u2.a4. BoarrrontHo, Eror [oron u na6"nrogaerroc rrax,rr4 yBeflr,rqeHr,re
rrorona or .rr/Ipa n npacnofi o6;nac'rr,r cilexrpa o6.saaHr,r oArroxry r{ ronry }r{e
I4croqHuHy. flponepxa raHoro ilpeAnoJroH{eHr.rfl, a raH}ne BbrflcHeHrre Botrpoca o
cyqecrBoBarrrrI1I ynr,rpa{uoneroBoro r,rs6brrria r{BJryqerr,rfl B Henpepr,rBrroM
clrenrpe qqpa NGC4303 tpe6ylor AorroJlrrrrreJrbHr,rx ua6nro4enr.rfi n cneHrpa.nr-
uofi o6xacu{ onoJro I ntntt r4 yBerr.rqeHr{.s rorrrrocrr{ r.rsl{epe}r[ft uorona s
yrr,rpa$rnolere.

IIpe4cT'an.;raer r.ruTepec BeJrr,rqrrHa rrorona r{BryqeH[fl or .EIIpa raJrar{.rr{nrrr
B AaJletrol{ yrrTpa$uonere. B }racro.flrr{ee Bpe}rfl rrer erqe onydrunoBanrrbrx
Aarrlrbrx ua6,nro4euufi o cnexr.pax raJrax.rr{x n erofi o6nacru, },Ie:rog, npeAJro-
meuur,rfi n ll4l, rroBBoJrfler or{errprrb Bel[uurry rroror(a or flApa Ba rafi;aHoB-
cnrrM rrpeAenom (.Ff),,r2 i. 3ro,r l,reroA ocHoraH rra roN{, rrro nolrr,rqecrso 6alrb-
rlepoBcnr,rx HBarrroB (nHtrouax 6antlreponcxr.rft Honrnuyynr) lV5s1, rrcII]{eH-
Hbrx HaHr.rM-nr.16o racroqlrr4r{orvr B .sApe, AoJr}rtrro paB}r.arbc.rl I{orr{qecrBy L"-xnau-
ToB.34ecr, [pr.rxoArrrcfl rrpeArroJrararr, qro BoAopoA rroJrr.rocrr,ro Helpo-
Bpaqeu Ba trpeAeJIoN{ ceprrlr JIafiuana. llorox Ba npeAeJroN{ arofi cepralr N,roE{er
6Hrr ssrqilcJreH no {opnryne

( li3),'r& r-(l+1)dfr : 3,2\Ku,l,',rro (r,),

r4e o - crrenrpaJrrur,rii un4enci Kur. - iroa$$uqueur, yqr4.mrnarorqlrft rrerx-
BBeaArroe IlorJrorqerrr,re B l(Jrr{rre BoJrrrEr IIo; 3,25 - noerfr[r,r4r,rerrr, yqurbrBaro-
u1l'rfi otrrourelrlre Bccx 6alr,lteporcl{r4x riBarrroB ri HBarrranr B Jrlrnr,rr4 H* [15];
Fg,.(y) - rroron B Jrrrlrr{u Ho, paccvraranrrlrii rra eAr,rrrr4rly qacrorrrr,

SrisrreaJrerrrlrafl rrrr{pr,rira Jrr{rrrr{ IJo r cuenrpe flApa NGC 21303 paBrra
27 A, coot'nerc'r'Byroqrrfi uoroH B rrenpepbrBuorr cncnrpe or Bcero ,rApa cocraB-
Jrr{cr FlHr. : 8,5 ' 10-ts epel ca2 . cen , A,, ror4a rroJrrrr,ul noT'on n runr,rrr Ho
paBelr

Frro 2,-3. 16-ra apaf cuz,cen;

1,81

I
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Our. 10. Yacqorurui creftrp NGC 4303
i - na6Jrrolaetrlrii cueHrp laJrAHTr.uirr; p 
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crrelttp! rtcnpanlcultstrYr 3a uclx3Be311rIoe
norJrorqcHue corJracHo 3aHorry l/), lrfrr
Av :2m

, /0 lz 14 ttt,

4303 (xpuuan ,4 ) r,r ceriseproucxoii rarraK-<Dur. 1-1 .^Cpaqrlo-Htre qacrorrrlrx cnenrpon NGC
ruxlr N GC 1068 (xpranax B)

0rfiyAa

F'rr* (.') {t - 5,1 .1.0-31omf u2.er1.
'H,

flpntrr.rrraR BHaqenr.re a:7, Av:0", (Kno: 1), nonyqr{xr, qro

(F3)rrri. - 3,7 .1,0-30 omlm2 . eq.,

apu Av:2n'rorrlotr{eHr{e B AJrrrrre tsoJrHbr Ho Atro.:1T58 , Kuo:4,3,
rr rorga rrorox y 912 A 6yler

(1'-9)urri : 1 ,6 ' L0-2e emf aP ' aq .

c.rreAyer OTNIeTIITI,, qro IroJryrleHHbrc SrraseHu.fl rrpeAcTaBJrflroT Jrr4rxb HIIIr{-
ulrfi upeger rroror{a .E9 uo HecnoJrbnrrrf upr.rqr4rral{. IIotoH r] Jrr,rHrar,r Ho, no-
BI{AI{IIOMy, SaHrr}IteH, TaH RaH I{a SNrI{CCrror{HyIO JrI{HIIIO Irflr{Jlir,(brBaeT0fl rl14}lr4t1

IrorJrorqeHr{fl, qro yMe}rbrxaer ar{Br,rBaJre}rrr,ryro urr,rpr,rHy Ho. VserrrlqeHue
ctrenrpaJrr,Iroro urrAel(ca (o ) 1) ranxre npr4BeAer n yBeJrnqeHr.rrc uor.oxa 10,,
Ecrur upe4[oJlo]HeHlle o uorlroir lrenpoBparrHocrr,r BoAopoAa Ba JrafirraHoBcnur{
trpeAeilorr Ire cnpaBeAJIL{Bo I(JIrurApa NGC 4303 n rr,. { l, ro F?, ro}r{e yBeJrr{-
III{TC'T.

I{a rfur. 10 npnne4err qacrorrrrrrii cnenrp NGC 4303 B Ar.ranaaoHe rracror
1013--1016 eq.3na'reuue rrorona n l, - L0 nnn Barrro r{B [13]. Cutoutrofi lr,r-
w:r.efr, 1 rronaBarr na6;rro4aeur,rfr ourr,rqecxrafi cueHrp .rrApa raJrarirr,rnr.r) a roqna -f

trpe[oraBJr.rler ooorBercrnyrorqr,rrt rroron .P3. trcrur fipeArroJroiHerrr{e o npr{oyr-
cTBr{rr [r,rJlr{ B flApe laJlanrrrnr,r cnI]aBeAJrr{Bo, To B 3ror,r cryqae HprrBaa 7 r.r

rrorori y 912 A,4anaeur,rfr rosHofi 7, 4aror He r,rcnpaBJreuur,rfiBa rrorJrorqerrue
ctrer(rp raJraxrr.rnrr (ua6.rro4aerrrrficnex'rp).Itpunax 2 ra rocHa 2 4aror B ranolr
cJryqae ctreHrlr sApa NGC 11303, racupaBJreHrrbrfi Ba Berr.rqr.rHy nourorqelrr.rs
Av -, 2"'.

(Dr,rr. 1t rrJlJlrocrprrpyer cPaBrrenue na6nroAaeMoro sacrorHoro crreKTpa
NGC 21303 c rarirrlr me ctrerirpou ceftrleproscxofi raJranrr.rr{rl NGC 1068.
n[,aurrue ro paAr{orraryqeHrro NGC 21303 BB.flrbr lra [16], a paAr{ocilexrp NGC
t06B noctpoeu tro Ha6rroAeHuflrr, rprrBeAer{HlrM s I171. Cnexrp NGC 1068 a
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uH$paHpacIIoM Al{atraBoue IIoCrpoeH tro Ea6ilIoAeuustr'l Hnefiumaua u JIo^I

itaj,, otrrr,rsec;ue AaHHbIe BB.ETLI I,IB crarefi 0crep6pona u Ilapnepa [181

lr An4epcoua tt9l. florox or NGC 1068 aa trpeAeJIoM ceplrlr Jlafiuana BbIqtroJIeIl

"ram me, HaH I{ 4ln NGC 4303. Wa {urypn BuAHo, qro Hetrpepnngblft otrel(rp

NGC 4303 s 6oilrmolr rlrrrepBaJre qacror oqeuB lroxox( Ha cEel(rp rrltruqlroE
cefiseproncnofi ranantrnu. IIe trcn1rcseEo, qro .EApo NGC 4303 o6uapymuaaer
trptrBgafir4 ceft*eproBonrx raJlar(rrrr( lr lro aMl{ccnorlrbrM JIIIHI{flM' xorE, c

,qpyroft cropoHbr; EnBtrBaJrerrrgafi rrrrprrga aMrrccroguoft nuurau II" NGC 4303

yAoBJlerBopfler BaBI{CI{Mocrtr IIBer - sItB[BaJIeIIrHafi IrI[puHa Ho grn r4ep
r{opMaJrbrrbrx raJraxrtrR, roilyqeux_o\^4, na-\pou^rln [201. IIpn ro.crpoentrtr

netrpepbrBHhrx ctreHrpoB nAep NGC 4303 u NGe 1068 ({ur. 10 u lt) trptrIrE-

MaJIoCB, STO uaJlyqerre 
"rra*rux 

r uu{paHpacIIOM u paAl'IoAtranaaonax O6.g-

aago r,rBilyqegulo ux flAep, r. e. IIcroqIII{Itu un{panpaogolo u paAfiou3fiyqe-

rrIIE noMtraRTHbI u JIonaJII{BoBaIrbI B qeurpaJlbgblx o6ract.gx raJIaHTuI(.

Henoroprre rapauerphr ffApa

Paccro.quuo go NGC 4303 cocrasnset 15 Mnc. [uamerp rleurpaJlruoft o6-
Jracrr[ raJrar(rr{nr{ (coornetctnyroqufi 10" gyrr.r), n Hor:opr,rft trotraAaer ocuoB-
rraE qacrb rr3JrlnreHl,Ifi or .EApa, paBeH 700 nc. flotott IIBJIyrIeHI,IE or atofi o6ra-
crn B Surrrpe 5260 A y Serurr,r paBelr 2'10-t4 gpalcil,z'cen'4, rorAa cBertr-
Mocrb slpa s atoft ,qnlrue B6JIH6I (Lu)urur: 5'1038 epe/cen' A u;ru 3,5'108
(lo)rruo. I4s cooruomerrufi Macca - cBortrMocrb Molnuo or{e}rllrb o6qyro rvrac-

cy sBesA B .sApe raJIaItrI{KI{

-l[^- : .t Mo
(zr)sroo -, (zo)ur.o'

Cor;racno [11], Rrs fiAep crrrpaJrbHrlx raJIaI(rI/tH noe${uqlreur f uopr4xa 10,
TOrAa

M- M^
,='\^ :10 ,"',o : L,4'L}a v Mn-7'L\aza:3,5'LosMa.(Lr)szoo (L6)szoo

Tlcxo4a trB or{erreurrofi HaMtr BeJrr4qrrH},r trorJloqeurrfi Av : 2*, rtotxno cAeJrarb
oqeHHy Maccbr ubrJrtr B .EApe raJlaHruxu. flpuuuuan yAenrHyro rrJlorHocrb trbr-
reeofi Marepur I alcns, paaMep rrbrJrrlrrrox 0,5 lmu, rI cqtrra.fl rrbrJrb pactrpeAeJrerr-
soft uo BceMy o6reruy flApa, rro cooruortreHlr.EM, trpuBeAeHubrM B 1271, rroJly-
quM qro

Mo= 1,2. L}BBI :7 . l04Mo ltrrtt
M

d: 2.10-5

Bnrno4nr

1. HenpepnsHr,rft cuexrp flApa NGC 4303 r{Meer cnasox s o6nacru 3600-
4000 A. Ero nerusrruy r\to]nHo o6bacuurs rpucyrcrBl4ex{ BBeBA A - F r{ Irbr-
Jrr.r B ,IApe raJrarTrr(rr. I(cxogn r{B uoryqeuuofi naurt Berurrraubl trorJlotqeErrrr
Av : 2'n, geraetcfl ol{etrnaHoJrr{qecrBarrr,rJrn B.rlApe raJrar(runu. Macca [r,rJrr{
Mr, : 2.70-6. Ms : 7 .70+ Mo.

2. Pacupe4eJlerrrre aueprr4rr B clrenrpe flApa orluqaercfl or IretrpephrBHoro
crrer(Tpa BHeruur{x o6,iracrefi raJranrr{nlr B ocuoBr{oM n y.nr,rpa$uo.nerosofi vI

Hpacuoft o6racr.sx cler(Tpa. Boar,ro)fiuo, rITo yBeJrr{qeHrre Irorolta s xpacnofi
o6nac.ru B ctrenrpe flApa r.r HaJlusre rroror(a or raJIaRTrrHra n uu{panpacuoM
AlratraaoHe (f : t0 ntnu) olycnoBJreur;r oArrrrlr I{ reM Hte ucrosHunoM. B oc-
TaJIBTIOM rretrpepblBr{hre ctreRTpr,r flApa r{ paSJluqHbrx yqacTHoB raJraRTr{Kr{ rro-
go6urr.

3. Ha6nrogaeMbre upo$r.nlt BoAopoAHbrx ,n:a:awfr. B crenrpe flApa MolnHo
olnncunrn, ecJrrr trpeArroJrox{rrrb, sro cucreMa raaa trpeAcTaBJr.rrer co6oft xont-
trar(rrroe o6pasonauue rr{ua nrr6poca, ABrrx(yqeroc.rr or rApa n ua6nro4a-
aeflrc.
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4. Brrsr,rcreH troror( fiBfiyseHlr.fi ga rafiuauoBcl{I{M trpeAeJIoM, ueo6xognusrft

AJI.rr I{oIrrrBaI{r4Il BoAopoAa B .flApe raJlaHrIrRI{. llpu Ay : 2"'(F?)n,r ( 1,6-
.10-2e aml m2.et4,. flo AaHHr,rM, IlMercIql{r{c.rl B Hacro.rlqee Bper{.q, trprrBoArrrc.rr
qacrornuft clrenrp NGC 4303 B AI4anaBoHe rlacror 108-1016 et1. ercr ctrelirp,
cpaBlrrrBaercx c uo4o6nr,rN{ HenpepbrBHbrrr cneHTpoN{ runrt.luofr cefiSeproncrioft
raJran?rrnr{ NGC 1068. Cpaanenue troriaallBaer, qro crenrpll troxo}fir{.

Arropr,r 6;raro4apuu tr4.. U. flpouraH, B. I,I. flpour.rxy u It. It. rlynaeay
aa o6cyxr4enue pa6oru,r r4 rrpeAocraBJIeHr{e clrrrMltoB SOII u crer(rpoB raJrar{-
ruxu. Mrr 6,raro4apurr ra(H{e A. 1\'I. Snepenoii Ba trorloqb upu $otoorexrpr4-
secxr.rx. ua6nro4enuax.
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AltAAtr\,Il'Ifl. HAY}I CCCP

II 3 B E C T I{ fl H P bI ['I C Ii O i:I r\ C lf P O O trI 3 I1 rI E C H O ]vI O D C E P B A T O P U U

Torr XLVIII, 1973 r.

PACTIET trI IITITEPTIPETAIII4fl HAEJIIOAAEMbIX CNEKTPOB

BOJIOT(OH ITPAEOBIUHOIZ TyMAHHOCTI,T

B. B. Io;ronarblfi, B. tr{. llpouux

Paccqra.raua I{o[I{3aIII{s H, He, O, N, Ne r,r S B Bol1o6gax Jtpa6OB[AHoft TyMaII-

rrocrr.r I,1 Bl;rql,rcJre]rhr r{rrrerrclrBliocrl,r ocHoBIItIx oMrrccrrolrHbrx JIr4HI4ft. Pac'ret6l rrpoBoAI4JMob

,qJrfi BoJror(or oflrr4rrecxr{ rounr{x (tr-;l ( 1) r,r omravecHrrx roJrcrt;rx (""o } t) a uactor:ax

:raliyasoncxoro Hor{rrrHyyua. floxaaano, qro ua6rrogaeltr,rft cpegnuft 
-cqe^r(TP 

BoJIoKo}r

l1l xopouo couracyercfi cpacllcrar\lll A,rlrl .\loAcJIIt r""}, 1 oP, lr,rA :: t'5' 10-zG emluz'et1,

a : -0,55, ne: !03 c,tt-1 fi xr.rilrfiqecgorr cocTaBe, uaft4euuou Bortr,epou. Ha6lrogae-
Moe pa3rr.rqfie B IrHTeEcIrBIrocrEx uunuir paalutllrbrx BoJroKoIr Mo]I(Iro o6r,qculrrr pa3rrblMlr

BlraqelrurflMl{ erentpollnoft TeMleparyprl rI Irourraaql{rr B BoJroItI'Iax.

THEORETICAL COMPUTATIONS AND INTERPRETATION OF THE OBSER-
VED SPECTRA OF THE GASEOUS FILAI\,IENTS OF CRAB NEBULAE' bY V, V. GO-

louutui. V.I. Pronik.- The ionizalion o[ H, He, O, N, Nc and S in the gaseous lila-
monti ol'Crab Nebulae is computed, and the intensiLies o[ main emission lincs are cal-

""lrirO. 
The calculatiors are made for trro cases: the optically thin (t"" 4i 1) filaments

and optically thick (t"" ) 1) filarnents in Layman continuum.

The observed mean ipectrum of filarnents [t] was shown to be in good agreement
rvith.tlretheoreticalonefoithemodeltr">>1, Fgrz,8. -- 7,5' 10-26 watt/m2cls, a: -0'55,
n-: 103 cm-s andfor.tlre abundances ol' chemical elemenl,s found by Wol tjer-.'
" The ohserved dilfcrence in in[errsities oI various [i]aments may be explained by

variations of the electron temperatule and ionization in filaments'

Ouy6nnHonallul;Ie Bonrlepolr [1] a 1958 r. pe3yJlbrarur o6pa6otrl{ cler(r-
pon 6onruoro ftoil[qecrBa orAeJrb]rr,rx BoJIoKoH ftpa6oBrrAHofi Ty]rallHocrr{
u flpeAJro]r(enubrfi r4r{ MexaHrrar\r BoB6y}I{AeHrrfI raaa B BoJroHHax rlocJryE(rrJrrr

ocllosofi AJLE AeraJrr,Horo r{ccJreAoBaHr{f {ualruecxux ycJroBrrfi R ryl{al'Iuocrrr.
Bo.nrr,ep troHaBaJI, rrro cIIHxporpoHII9e L"-lta.ryvenue (aMopSHoft MaccEI))

ftp a6onu4uofi TyMauHocrr{ Brro Jr rre o6ecue.rrasaer rrourraaqulo raaa B BoJIoKIrax.
fllur,rrxa pacctll4rarr, TeopeTnqecnuft crrenrp BoJIo]toH -uo3]I(e 6r,ua upe4uplr-
H.qra Br.rnr,;N{corr [2], a ran]He,(anu4colrom u TaKepoM [3] c qenuo o66flculrrt'
rra6JrroAaerlblfi cpeAHuft crenrp BoJIor(oH. Pacc'Iurauuue e [3] crenrpll AJIfl
Eecr(oJrbr{r{x MoAeflefi BoJIoKo]r xopoltro corJIacylorcfl c Ha6JrroAaeMbl-r{ cpeArrl'Il\f
,ctrer{rpoM. B arou pacqere roJrbno r{Hrel{crrBrrocrl,r JrI{IrI,rft He II X46BG nony-
qr{Jrtrcb nprrMepHo B TpII paaa cna6ee I{ IeoMerpI,IaIeCHafl ToJIU{uHa IIoEI{3o-
BaHHO|O raSa MelIBIrre, qeL{ Ha6rloAaerc.fl.

O4naxo, Har( orxrealaJlocr, HaxII{ pauee [4], xapaltrepHofi oco6er.ruoc,r,rO

cnerirpoB raBoBbrx BoJronoH Itpa6onra4uofi ryMaHHocrI{ .rIBJIfercfl cI{Jrr,Hoe

r{Bl,rege}rue r4lrrerrorltsuocreft oMrrccr,IoHHLIx Jlrrl{rrft npld rlepexoAe or oAIIolo Bo-

Jronlra H ApyroMy. Pea;rsuocrr Brrrx pasJrrrrrr,rft o6cylxAaracb B pa6ore t41
r{ 1re Br,I3r,rBaer Hr{KaHr{x cougenr.rfi. I4x graanaaolr HacroJrbr(o BelI{It, qro raxr{e
lolrrlTr{fl, I(aH (CpeAII[ft Clenrp) IIJIII (CpeAI{.tIfl TeMtrepaTypaD, IIpII I{CCJIeAO-

BaHr{t{ cneHTpoB noHnpeTrrbrx BoJIonoH rep.EroT BcflItl,Ift cMblcir. Ecrec:rseuHo
trpeAnoJrorrturr, qro Ha6IIoAaeN{oe paBHoo6paBIIe cIIeKrpoB cBsBaHo C paBEO-
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o6paBrleM rlapaMerpoB caMllx BoJIoKoH, nocnoJrbr(y xapaRTepr,rcrr4r{r.r noJrfi
u3IyqeHr4fl, B r(oTopoM oHrr HaxoAflrc.fl, BpflA Jrr{ }roryr cyqecTBeHHo r\{er.rflTbcff
ilpl{ fiepexoAe or oA]roro BoJror(Ha r( ApyroMy, r:enr 6oree B npeAeJrax oArroro u
Toro lrte BoJroKHa. ,(nn uponepnrr aroro flpeAfioJro]fierrrr.E ]ralrr{ n 6wt flpoBe-
AeH pacser uoHrrsarlrrr4 rasa B BoJror(Hax.

Berlr.r[Ha troroxa crar{xporporrnoro uaJryqeuna }tpa6ornguofi rylraHHo-
crlr rra rpaHr,rqe Jlafiuaua (I," : 7 ,5, 10-26 eml.ruz . etp) v znateHrre crenrpaJrb-
Horo r,rHAexca aa ,raftualroBcnr{M rrpeAeJroM (o : -0,55), uo;ryvenrrbre paHee
[5], noanonLUrLr paccqurarr ltoHnperHbre ]roAeJrrr BoJroKrra u [pocJreA]rr],, Han
BJII4.fler Ha LrOHr{SarIUrO rasa (U UnrenClrBHo0rrr ,I..unwfi) orrrr4qecHa.fr roJrlqu}ra
BoJIoItHa Ir HoHqeHTparlr{fl DJreRTpoHoB B HeM. flocnorsny rroHr.rayroqee crr}r-
xporpoHuoe uaJlyqeuue Bce Ete lrolr(er onasarlc.fl lreoAlropoAHuu (ras-aa HaJrrrr-
qrl.a p.trAoM c rasoBbrrr BoJIor(Ho]r orAeJrr,Hr,rx crycrr(oB <auop{nofi rraccr,rD
I4JItr (trJlaBlrolroB))), ro na6op paccqrrTalrHbrx r-raMr{ uo4erefi BoJIor(oH rrpr{ ou-
ru.Iecnofi ToJrqI4He "ct,"41 sxrlosaer ralix(e cryqau c pagfltrqHbrnrr{ BHa-
qeHI{flr{I,I Fuolt cL. Pacqer rrorrlaaal{I{rr H lr He, BbrrroJlHe}rHr,rfi lranrtr panee [4],
troHaBaJr, qro rorbno [pr{ orHoc]4TeJrr,Hor{ olvrnuHelH = 0,50, er,rulrcJrer{r.rblo
I{Hre}IcrlB}rocru nrauraft He I X4471 u He II },468G corJracyrorc.rr c Ha6JrroAae-
MbrMr{. IIpr arou paaruqfle B trHreHcrrB]rocrr{x ttuuptft He 4na paaHbrx Bo.rronou
tvloll{Ho o6ngcuutr paarr.rqlreN{ B orrrr,rqecnoii rorulnr.re B rracrorax rafirrauoB-
cHoro r(oHTr{Hyyrra.

Sauerurr, oAHaHo, arro pacrrer 6r,rn c4enau nplr Henoropr{x yflpoqaroqux
trpeArroJloEteHIr-Ex, a l,rr{enr{o: cqr{TaJrocb, qro oJrenTpoHHa.fl reuueparypa 7"
rre MeH.gercf c roJrrrllrrrofi soronna r{ paB}ra 17 000" (cpe4nee Ha6rrogaer,roe
BHaseHr4e 7., uoryuerrHoe rro lrrrorr{rr noronnalr), a raKE(e He yu11'aururruau
LToHLTBaIII{fl aror,roB H0 lr I-Ie0 nBaHTaj\rtrr, pacce-sHnbrrrll B peaoHauclrbrx Jrl{rru.Ex
He Lu FIe II. Ha6nro4aeuyro Arrcuepcuro T" B BoJror(Hax ryrrarrrrocrrr (8000"-
20 000') HeJIr,Bfl o6tRcnr,rm, ToJrF,no cnyuar,irrr,r,rr,r oruu6naura (aro o6cro.srenr,-
crBo rre Aaer ocHoBalrr{.a AJr.rI ee yclleA}reHnR) , uoarorry B Hacroarqefi pa6ore
Hap.flAy c rIHTelrcIrBIrocrflNrr,r lur:-uft paalrbrx r,rorroB AJrfl Halr{Aofi xouHpernoli rro-
AeJII4 BoJror(Ha r{B ycJroBufr aneprerr,rqecrtoro 6a;ranca r{axoAI,rJrocb Brrauenue 7".
B cnyuae MoAeJIr,r onrurlecxl{ ToJrcroro Bo"rloitrra I,IBNreIrerrr,Ie 7,, ctlty6ttttoft
y{I{TLIBaJIocb rlyrerf coBr{ecrrroro pelxeHpr.rr ypaaHeulrfi r,roHrrBarlr{oHnoro paB-
r-roBecrrfl I{ Drreprerr,rqecxoro 6anauca. V.rer paccerlrrrrJ,r\ HBarrroB B peaoHaHcHLrx
Jrr{}rr{.flx He I u He II uponaBoAr{Jrcfl rar{ ;Iie, HaH ]r n pa6ote Blrnr,l,\rca [2].
flpn pacuere llo4enefi ofiTldqecxlr roJrcrbrx BoJIo]ro]r crrr4TaJlocb, qro n,rror-
HOCT6 raSa trO ACefi rOnrlrArre BOJIOHHa rrocro-flHr{afl, paSMeptrI BoJIoKoH BeJIr{-
Hrr tro cpaBHe]rr{ro c rorrqlruofi r{oHtrrBoBarrrroro raaa, a I{oHI{ByIoIqnfi uoron
tra4aer Ha troBepxllocrr BoJIor(oH roJIr,Ko c o4nofi cropoHr,r (notoxrra rraxoArIrc.E
BHe rrcroqrruxa L.-xnalrroB, qro, rro-Br,rArlrrorry, ctrpaBeAluBo Ar.rI 6onrruun-
crBa BoJronon ryuaunocrlr).

l. Ypanrreur,Ifl rroHr,IBallrlorrrroro paBrroBecr'rl

Becnrra BepoflI'Iro, .mo s ltpa6oelr4nor,i ryrrarrlrocrl,I lllrerorcr{ BoJrorir.ra c
carlbllrtrr paBJtl,tsIi],IIrrl orITI,IaIcc]tLIMI{'roJrIqrIHarr}I B alacrorar rrafilranorcnoro
ItoH?rlHyyr{a (npu na6rro;laerror,i glrcnepcrrrr nJrorrrocrll lr rurreiilrbrx prral,re-
poB BOJTOIrOH Ar{Clepcr{-fl Tr" l{oJr}r{na 6urr, sirarlr.rreJrE,}roit) , lrr,r nie 6tr4err pac-

clrarpr,IBarb roJIbr{o 4na npaianrr\ cJryrrarr: orrrnqecHr,r rolrr{ITc BoJro}irrtr rl Bo-
Jror(Ha c 6ecnone.rrro 6o"rrrlror,li ourr,rqecHoi,i 'ro.ur1l.*ioiir. D'rlr rro71e.ru,t [prr npo-
qI,IX pitBHrJX yCJIOBI,I_AX l(OJr?rtHr,I rrlreTb rrancrrrraJlbrroe paSnuqne B cileH'l'pax
BOJIOI(OH.

Ec,recrser-rrro npeAnoJrolltrlTr,, qro creFirpr,I c npolrelr{yrorruLrxrII Srraqerrrr.arrlr
't 4 6y gy't rrr{err, rrenoro psre c p eAHL.re x a ll a Itrellucrllnr{.

PaccsflTr,rsaJracb rrorrrrBarlr,rl cJrei(yroqr,rx aron{oB: H, }Ie, O, N, Ne u S.
flgrofi r{ [ocJreAyrorqrnrrr craAr,r.rrrrr,r uorrlrBa]Ilrrr ur,r nperre6peraJlrr. Brrno4
ypanuounft troEr{BaqrroHrroro paBHoBecrrrr rr3Jroilierr n pa6ore [4]. A.nn outu-
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secnu rorrHoro clyrrafl ypaBHerrrre ocTaercfl 6ea lralreuertufi u I{NIeeT cJIeAyIO-
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fl,I3 r.rHTepBaJTOB AJrr4H BOJrrr Ha onpeAeJreHHofi rny6raue rd SaBr,rcflqr{e or tsepofi,r-
I{OCTI{ BrI}I{IIBAHI{E KBAIITA; r - HOASSUqI,IEI{T OTPA}fiEHIIfl, EANITCRUIT,Ifi TOJII,HO
oT BepoflTHOCTLr BI;IE{r{BaHIrfl riBaHTa npu [orJrolr{eHr{r.I olpeAeJIerIrILIM COpTOu
ATONTOB. IIOJTU'IECTSO IIITPI4XOB YItA3618AET I{A I{HTEPBAJI AJII{H BOJIII,

flepnrrfi, rpeurft lr nqrbrft rrHrerpaJrbr B ypaBr{eurrra (2; yur,rrurBaror r{oHr{Ba-
I{I{IO BOAOpOAa npflLrblnr II3JIyUg1111gnn BCeX ?pex r,rHTepBaJIOB AJrr{r.r BoJrH, ocTaJIb-
Hbre r.l{rerparbr yqflrbrBaror r.ro]rr.rsaqraro I-I0 4u{sysutru r4sJryqeuuer{, pacce.frH-
HbIrI Ha aror,rax H0, Heo n I-Ie+. Vncna [epeA rrerBeprr,rM r{ urecrrrrxr rrr{rerpa-
TAI{I{ YqI,ITbIBAIOT I{OHI{3AqI,IIO I{O PE3OIIAI{CHI,IN{I,I JII{HI{qilIU HE I II HE II. -

Anarorrnsno Batrr,rlryrc.rr ypaBHerlr4.rr IlaBr{oBecr{fl 4rx He0 lr He+.
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@ur. 1. 9f{entruuue ceqesllfl {otoraonraaaqilfr fi gaBrncvMocrb rrx or AJrrrnbr BoJrHbr AJIff
paailuqEErx aToMoB

Cnltorusrre Jrr.IHr.Ir.I - no AaHHr,rM [?J, urtpuxonrre - rro EaHHHM [81. Saurrpuxoaasur,re o6ractr.r. yHaobl-
Balor Ha r4BMerreHr{e qacrorbr Au66yancro ngflytleuu.E npr,r rraMeHeHrrra arerTpouHofi TeMueparypbr raaa
or l0 000 Eo 20 000'K

2. Sueprer[qecxufi 6auauc cBo6o4ubrx aJrer(TpoHoB
- B BOJIOftIIAX

flocnotrny ocuoBrryro AoJIro gHeprr{rl cBo6oAH6re aJrenTpoubr B raaoBbrx ry-
MaHHOCT.trX trOJryqaroT, Hafi trpaBlrJro, trprr troHrrSar{r\r4 aToMoB, To rJraBHbrM lrc-
TOqHrirKoM (HarpeBa) gJrer(TpoHoB B BoJroHHax .flBJrfeTc.fl Lg:usrlqeHue. Bollpoc
O AOIIOJIHI{TOJIBIIbIX IIICTOqHUHaX SHeprutr BOBIIUHaOT TOJIT,KO B TOM CJIyqae,
ecJrl4 (rrarpeBD Lc-[BryqeHueM He cMo]fier o6ecne.Il4rb Ha6ilroAaeMoft TeMuepa-
Typbr (trpll ycJroBr{rr, qro trocreAH.rlfi HafiAeEa yBepeHHo). Mr cqllraJru, qro
ocrroBHr,rM troGTaBIqIrHoM SJIeKTpoEoB flBJr.rIeTC.rr BoAopoA Ir leJrr,rft. Torga ua-
rIaJIbHafi aHeplnfl cBo6oAHbrx gJreRTporroB otrpeAeJr.fleTc.fi RaH cpeAr{ee, BsBe-
meHHOe trO HOJII{qeCTBy COOTBeTCTByTOIqTTX ar(ToB zoH]rsarlzrr, Ir3 cpeAHr4x
aHeprlrft: troilyqaeMbrx aJrer(rpoHaMrr rrpfi r4oHrr3ar{u[ H0 (nparurrlr lr az{{ya-
HbrM uBJryqeurreM rpex rrHrepBaJroB), trptr uoHrrsarlr{r{ Heo (npaurrM lr Au{6yB-
HbrM IrBJI)rqeHr{eM Broporo r{ TpeTbero r4HrepBaJroB) lr upra uoHuaaqulr He+
(upnuurrr u Arr{{yallbrMrrralyneuueM rperr,erountepnala). Eneprua peHom6lr-
Eupyroqux aJIeKTporroB orrpeAeJr.EJracb Har( cpeAlree, BBBerrreHrloe tro noflr{secT-
By aHroB penoM6r,rHarlafr., tt} aHeprtrI,I aJreKrporroB, peKoM6r,rHrrpyrorqrrx Ha
H*, He*, He++. Suaseuus trocJreArrrrx paBHbr \a_l2kT", TAe a rpuHrrMaJrocb
paBEbrM 0,52 p;ltn H0, 0,53 gnr Heo lr0,57 AJrs He+ (sarr,rclruocrr o or 7, ouens
cua6as I10l). .{tr otrruqecxlr roHr(oro BoJroxrra HaqaJrs}ra.E arrepru.fi coo6o4-
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,Irbrx aJr.eHTpOrroB otrpeAeJrflercfl HaR cpeAHeBSBemeHHOe r,rs cpeAEIIx BIIaqeHIItr
aHeprllfi, troryqaeMBrx EJrer(TpoHaMr( trptr uoEr,r3aqtr[ H0, Heo, He+ raelyue-
rrr,IeM Bcex qacror BrrJIorB 4o 6ecnonesuo 6orruux.
. flo ycJroBr{ro arepreruqeiHoro 6anaHca paarrtrqa MeE(Ay nauarrnoft anep-
rueft onenrponoB rlr (Korreqrrofi> eueprr,refi penou6znupyrcqtrx eJrexrporroB
.qoJrlfiHa paBrLrIrBc.rI rrorep.rlM eueprtrn na noa6yxr4errtre Batrp.eqeHrrbrx ttu]gvrfr.
paBHbrx rroHoB, uoHuBarlurc u noa6ymgenre H0 oJrer(rpoHHbrM yAapoM r,r u3-
ryqeur.re nplr cao6o4no-cao6ogur,rx trepexoAax.

Sueprrx, -TepfleMa.fl oJrerrporraMlr na noa6y)fiAeur.re Barrpeqeuubrx lraulrfi;
paBHaZ'HB> j3, 

"0. 
gaa aHeprufi, r.rairyrraeMafl B Jrlr'r,r,r Hp, & orHo-"T'HA P '

clrreJlbHbre I{HTeHcrrBHocrr,r BarrpeqeuHbrx tltuufr. BbrpaE(alorcfi rlepeB oluilr.e
coorBercrByroq,I{x rloHoB ra {ynnqraro O (?r), qrrcJreHHbre aEaqeHr,rfi xoropofi
,qJrs pa3Hbrx r{orroB trpr{BeAeHr,r n pa6ore [12]. Harrru yqr,rrbrBarocb r4BiryqeH[e B
satrperqeuHbrx Jrrrarrfix cJreAyroqux rrouoB: O I, O II, O III, N II,. S II,
S III lr Ne III. Eneprura, repflerra.E DJreHrpoHaMu na noa6yrfiAerrre r,r rlroHr{Ba-

qrrro aroMoB Ho ygapou, paBua Hor."{) brnXrnf TrXo}, rAe qucreuHbre BHaqe-
rnx xoa{$zqrreuroB noa6ymgerlr n (b) ut}rour{Baqur{ (y) grs paarrbrx reMtreparyp
Blrqucreubr n pa6ore [131.

3. Peayrrrrarhr Bbrrruilneulrfi rr cpaBHeHRe c na6nrogeutrflMrr

B paccruatpr{BaeMrrx HaI\[I{ MoAeJr.fix ouruqecnn ToJrcroro BoJronrra cqr{Ta-
Jrocb, qro rrJlornocrb faBa B BoJIoRHe He MeHEerCr C rny6rauofi, a r,rslrereuue
ne cBffBar{o roJrbKo c r43MeHeHr{err I{oEr[Baqlur H r,r He. Hpome roro, upeAtro-
JlaraJrocr, qro uonuayroqufi trorol( rlaAaer Ira troBepxnocTb BoJIoI(Ha roJrbr(o
c o4uoft cropoHlr (notoxua HaxoA.flTc.E BHe ucrorrErana L"-nnanron), qro, Iro-
BrrAr,rMoMy? rrMeer Mecro AJr.E 6OnrruuncrBa BoJror(oE Hpa6onugnoft ryuanro-
cru. flocroJrbny ,tcuoJrrayeurrfi HaMr{ MeroA yqera gu{{yanoro rraJryqerrrr.fl
ctrpaBeAJIr{B JII{mr, AJIE uoly6ecrone'Iuofi cpeAbl, To reM caMbrM aBToMarr{qecHl4
cllr{Taerc.fl, rrro paBMep BOJTOnOH BeJrr{n tro cpaBHeErrro c roJrquuofi rosuao-
BaHHoro raea. Ecrra o 4eficrnrateJlrlrocrtr arr{ Beilr{rrrrHbl cpaBlrr{Mr,r, To crrer(Tp
BOJIOI(OH AOJI}I{EH I{METb XAPAHTEPICTI{I(II , CPEAIIIIE ME'I{AY BbIqUCilEHEbIMU
[Ifl OnTUqeCHrr TOEKOTO Ir TOJTCTOTO CJIyqaeB.

Meroguxa pacqera [ourraaqr{}r raaa B BoJroHEax cJreAyrotqafl. Vpannenrae
I{oI{I{saqlrtoHHolo paBIIOBe9lrfl. u ypaBIIeHI{e aEeprerr,rqecxoro 6anasca pemaJrr,rob
ooBlrecrno MeroAog lrocJreAoB areJrbEr,rx uplr6nrarmeuuft . flpra B aAaEHoM HaqaJrb-
Iror\r sHaqeHuu T " 

(uy.rrenoe npu6;rlrxeulre) paccuurbrBaJracr rrouuaaqra.E aro-
MoB I4 SareM r4B ypaBHeHrr.E 6ananca uoJryqailocb trepBoe npra6nraxrenve Ailfr
7r. Bonnnre 4nyx upz6rurrxenrafi He AeJraJrocb, rax r(an paBrrocrb auaueunfi f,
loJlyqenubrx AJrfl Broporo r,r rperbero upu6nrameuuft, ne'upenrrmana 100o.
B Hasecrse rryJreBoro upra6ru}I(eav,fl" Arrtt cryqa.fi Tr,. K t nprnurnranocbBrra-
qeur.re T" :17 000". ,[rr c.nyuafl .ELc] {, nor4a cr4creMa ypanueuufi pe-

uraJlacb rrocJIeAoBaTeJIbHO AJr.E TOHnrrX ITJIOCHOtrapaJIJIeJIbHbTX CJIOeB, B KaqeCTBe
EyJreBoro ltrpu'tvrxeuux ?, nocnegyroqero cJrofl rrpuHr,rMaJrocb artaue:F.we T",
naft4ennoe AJr.fl trpeAbrAyu{ero. B rarrax cryqafix Aocraroquo 6rrno Aa}r(e oA-
uoro u p u6rulr{eHr4.rr.

_ Bce pacqerr,r trpoBoArrJrr4cb AJrfl xllMlrxrecnoro cocraBa: He/H : 0154;
o/H: 7,2.10-e.N/H : 4,7.70-*. Ne/H : 3,7.70-*. S/H : 2,2.L0-4 lLl.
O6urue BoAopoAa AJrfl paaubrx uo4elefi BaAaBaJrocE ranrrM, sro6rr a.nenr-
poHIIa.s trJTOTHOCrB npr,r AaHHol\{ xr4MlrqecHoM cocTaBe trepeHpbrBaJra Ar4atraBoE
rrpr4MepHo ot 102 4o 10a ca-!. Sna,reulr.fl trJrorrrocrr{ aroMon rogopo4a H:
: H0 + H+, rorora r,roHr{Byrcqero r4aryseEr.fi. Fuo I4 crrexTpaJrbHoro I4HAer(-
ca d, Alrfi. Haxgoft nourperuofi r{oAeJrrr BoJror(Ea trprrBeAerrbr s ra6n, 2.

Onrlrqecmr.r ronxufi cnyuafi. Brr.rucreunbre r{HTencl{Brrocrr{ ocHoBHBrx aMr{c-
cr4orrHbrx trurnmfr. trprrBeAeHr,r n ra6t. 2. fitn uepexoAa or orEoctrrenruoro o6u-
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JII{.tr I{oHoB He+/If" r'r He++/H+ r( orrrocr.rre.uhrrr,rrr r,rrrreHcr,.rBHocr,Er,r Jrr.rHr,rii

I:^! Lt!|llLIe r He II 1"468G/I-In r,rcrro.rrr,BoBa.rrrcb dopuy,,r Xuprurr--ri
ul4roHa ['1u1. /lHTeHCuBrrocrr,r BanpeqerrHr,rx ;rnHnfi (r e4rnulrqax lrHTeHczB_rlocrl{ JtltIrI{I'I IJB) uaxo4nJrI,IcB rro orlrocr,rreJrrrrrouy o6irnr,uo coorBercrByroqr.rx
I,rolIoB tr cfyuHquu O Uzl. Snenrponnao ,.n,.r.1rolypt\ 7,., uaii4erruax r{B ycJro_
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[rr]

l1ti);rzZ

(Drrr. 4. trIarrerrcuue rr3Jry11sg11,
eArrrrurlri o6l,erra rasa B pa3nbrx
JIrrHIrfiX C t'ry6I,rnofi B BoJror{rie
nptr n, = 703 c.u.-a (e4lrrilrqnr
I,I3.TIYIIE}II,Ifl 111]OIIsROJIIrI]bIE)

/[lrr rrrrilui ]l11 lr lO l.l lracurrl6 rro

ucp'rrrriii.nlrroii oorr yReJrrrrrerr B 10 l)a3

/ Z I 4 f,[,/0/6tn

Ourfl.recfiur? ToJrcrhrfi cJryqafi. Ha {rar. 3 upn paBHbrx Braqeur4.flx rrJrorHocrr/r
rIpeAcTaBJIeHa rloErr3arln.fl aJreMerrToB, Jrr{Hr{r{ r(oTopbrx Ha}r6oJree .flpHrre B crreKT-
pax raBoBbrx ryMar{IlocTeft. Ha srtrx ?Ite sllrypax [or(aBar{br vr1Mle}J:eF.]1lfi ne
uT rctnyivrrofiB BoJronue. 9ro6rr BbrrrrlcJrr{rr ornorueurrs He I/HB ra He II/HB,
onpeAeJl.flJracr Mepa alllfrccvrv\wonrm (unrerpupoBar{ue BeAercfl rro roJrqr.rnb

BoJIoHIra) AJIfl Ralr(Aoro copra hroMos. ,(.na onpegeJreHrr.fl orHocr,rreJrbHr,rx rau-
TeHor{Brrocreft BatrpeqeHHbrx trur,I4fr" HaxoAr{JrocB pacnpeAeJreH[e r{BilyqeHufl
B Ha)fiAofi frB rrn]dpdt- c lJry6r4Eofi B BoJroKHe. Ha {ur. 4 uoHaaauo raHoe pacilpe-
AeJIeIr?re ]trptr ne x 703 cM-,, BsrrtucJleHHbre rrHTeHcrrBrrocTrr ltrt:rlufr, trpl1BeAeHbl

.s ta6r.2. Tan HaR sJrer(rpor{8a.fl reMtreparypa }rerrflercfl c rry6uuofi BoJronrra}
cpe4uee BHaqeHI4e ee otrpeAeJrfJrocr, tro BbrqucJreuHrrl\,r rlBTeHcI{BHocTfIu lltnfrilT.
tO IIII ),"4363 w 1u5007 n tusnfi. tS III f4075 v 1v6730. Suasegrx arr4x rervr-
rleparyp rar(Ere trprrBeAenbr s ra6r. 2, Paznu,trre Me]r(Ay Hr{r\{r,r ffBJrfferc.fl pe-
syJlbraToM roro, qTo zonrr O III u S II cserqrcq Ha paBlrbrx rly6uuax.

Cpanuenue e ua6mo4eurr.ffMrr. ,(na cpanueHl4fl BbrqucJreurrbrx rruTelrcr{Blro-
crefr. ilnnrir c Ea6rroAaeMbrMr/r 6rrru oro6paubr Aec.ETb Harrilyquux c[exrpoB
BoJIoItoH ua pa6orrr Bolmepa [1]. Erlr ctremrpbr Mbr pas6rrJrr,r rra ABe rpytrrrbr,
Itoroplre .sBHo ofrruTlaloTc.fi Me)nAy co6ofi".I{IrrerrCI{BEocr.EMI/t r,vtnrfr" (ra6r. 3).
,(lrn Harngofi ua rpyun otrpeAeJrffJrcr cpegnufi ciler(Tp, KpoMe roro, 6bur rraft-
AeH cpeArrrft cuenrp ,tB Bcex Aec.flTrr BoJronou. B arofi E{e ra6ruqe trpuBeAeubr
BlraqeErrfl xoa{Szquenron ktf, Ea Horopbre Hyrr{Eo yrlrrro}fir{rb Ha6ilroAaeMbre
Irrrrerrcl4Brrocru .lnwufi., .rro6rr ucnpaBl{Tr, rrx Ba Me)fiBBeBAHoe trorlroqegue
Av : 1"',6. MogeillrrAll.ff.Roropbrx troryqeHnbre ctrenTpbr xopo[ro coulacyror-
c.E co cpeAlrralr na6rro4aeMbrM crrenrpoM, trpeAcraBJrer{br B ra6Jr. 4. Vq[rrrsa.fl
tot {anr, sro ra6rrogaeMafi cpeArrflE trJroruocrr BoJronou n" - L03 ctw-*
(n 4eficrnureJrblrocrr{ ua6nro4aercfl Arrauaaou uroraocreft (0,5 -- 3,5).1.0t cu;$
[14]), uogeru N 3 n 4 na AaJrbuefimero paccMorpeHrr.E Mo]r(Eo ucnilrosurb.

,(atee, flocr(oJrbxy trolyrregHbre HaM]r s [5] suasenufl Fy, rr cr, corJlacylor-

ca c o6qran Br{AoM cr{HxporpoHrroro crrenrpa roJrbr{o , opSOoorox(errrrr, sro.
BOJIOHHa .fl BJI.EIOTC.E OtrTUSeCHII TOJICTbIM]r, MbT, eCTeCTBeHHO, OTAaeM trpeAUOqre-
HI{e MoAeJItr Ni t. Ecru rfie r{cxoAtrrb r4B rrpeAtroJroEreHr4fl, qro Bce BoJIonHa oII-
Trrqecr(r{ ToHRrre gilt Lr-usnyqeHufl? To SEaqeHI{e F;r otrpeAeJl.fleMoe tro trIrTeI-

paJIbEoMy trorony B Jrr{Htrr{ H,e, gbrxino 6rrm nanrsoro 6oflr,me 1,5.10-20'
em/u2.etp. Ero trprrBe[er Ee roJrbno fi rrapylreurlro rrJraBuocrr,r crruxporpoErroro
clreltTpa, Eo I4 n ToMy, qTO corJracr4e TeopeTr{qecHoro c[el(Tpa BoJIoItoH c na6-
JIIoAaeMbrM uoilysflTcfi rptr ne>104 cil,-i, qro Ha trop.flAol( trpeBblmaer Ha6-
JlroAaeMoe Brraqeurre zr. Cparueuue ne Atrs. uogeneir N! { n 3 gaet ocrroBar{ue
rloJlararb, qro BapIaaHT MoAeJrI{, Ni 5 ourllsecHra roJrcTbrx BoJror(ou 6yger
IaMeTb Buaqeur,re zr) 103 c.n-l. I4g BToro M6I AeJIaeM BbrBoA, r{ro Buarreur{e
a : -0,55 6rrame H AeficrBr4reJlbrroMy, qeM a .: -1,0. Hegocratox npuuarof,r
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l0-2e sflLtnL2.

'Ia6,rrtrua 4

'/' . .I(
e'

0,55
0,55

- 0,55

-0,55
-1 ,0

'r f{.;r;t ltlne;ttt t." 1 :a,;o 1, ';1,'rl rI,tgc;tr:ii }G 2-5 :1" { 1.

't'i' SIrir,lclIu,l tt, tr '1'4 oc[)c;(ltellIIrIe Ili) ts]cii 'TJJIIIII{IIo Il )iloItlIl.

itatlrl MOAeIT{ N t 3a(JIIOqaeTC.[I B I'ONI, aITO BbIaIpICJIeHIIOe AJIfl IIee SIIaaIeIIlIe
To :12 500" sauerno Huirie Ha6rloAaelloro cpeAuero Tc :15 000" (na tpy4-
rrooTL B o6tflcneHr,rn Ira6JrloAaer[oto Tt, YI{aBInBaJr raltil{e Bo;rrr,ep [11).

Terrepr [orrbrraer{cq BrJflcHr,ITb rrl]rryr4Hy Ha6JIIoAaeL{oro paaJrI{tIIrIfI B

cilcHi|pax AByx rpynfr BoJronoll, rllrIBeAeIlIILlx B 'l'a6Jt. 3. llpnrrr,rmax ro
Brrr.lirarrr,re X0polxee HaaIeCTBO OTO6paIIHttlxCneHTpOB? pa3JII,IaII,Ie B I,IIITeIICI,IBHO-

crr{x ,,rI,rrrr,lii AJrfi DTI,rx rpyuu rrbl cqr.rraerl poaJIL}ILIM. I4rrteucrlnrlocrl{ JII,ltI-t4ii

Ilc 1I r,r He I oupeltre.rreHrro yHaBbrBaror rra ro, a,rro rIoIII,Itsaqur{ raaa B BoJIoIiIIa\
rrellBoiA tpyflnhr Br,r nro, arerr Bo BTolloir. R'r'anoll cJryqae I,IIITeIICTIBI{oorb,II{I-II,II,1

IO II] X3727 B rrepBoft rpy[ile AoJIi/riIIa 6t,t'rr r'terrrtue, aIeN{ Bo Bro]loi,i. }'Ierxgy
rerr, r.rHrerror,rBrrool'b sroii JII.IIII,II{, IiaH I,I .trlrrrnfi tO III] }"},5007, 11959 e crienrpe
Bo.[or{o]r nepBoir rllyrru)r , 6o;rr,u-re nprrlrellrro rJ ,rlBa paBa. llpaltaa BaBI,IcrI}Iocrb
xreilily r,rurelrctrBrrocrfrrrr.l .rrltulria Io II] lr lO III.l, Boo6uIc foBop-s, ]{ortcr 6LrrL
BlnBBitHa pallJrrlql4ex,r B r'roHr,r3aUI,Irt, It()r'l(a 6oil,rurancrso aTOl\toB HI{cJIolloAa
rraxoAl,Ircfl B 6oJree BLIC0I{IIX, qeM [O III], cTaAr'rgx ]Io[lI3ul{fiu. Ho rorAa rIpI'I-

Aercfl cqr,rrttrb, arro rror{rrr3al(I,Ifl ra3a B Bo.-TIOItHaX nepBoit rpyililr,r III'I]Iie, qeNI

Bo B.lopoii, qro rporuloperrr,rrJrr,rHr{.arr IIe. IIoa'r'ouy el{r4IlcrBel.Iriclr,i upnunnoii
nprrorori Barr,rcr,Ix{oclrll r\IeiliAy IIHTeIrcI,IllHocrtIrlI{.[rllllrft tO II] ri IO III] c;re-

Aye,f cltrrrarr, coBxrecrrloe BJrr,rflrrr,Ie I,ror{IrBaI{I{I{ l,I cJIeHTpo}IHoit TeMneparypbl
(o6e nc,,ru.ruuu 6o;lLluc ll,rf Bo"rloltorl riepBoiil rpynur,I), [ocltoJrr,Ity rpyAIIo Ao-
uyclrrrTrr, qTo6r,I Bo.rroHIIa OTJtI,IrIa.[1,ICb XIeniAy co6ofi xuN'IuqecHI'rl'I cocTaBoNf.

Tanol,l Br,iBoI{, oArrano, He corJracyercrr c rlrrerotttrrrlrtl,Icfl Ira6nIoAae[IbrNIIr
oqerrnrlx,rr.r rcllrreparyp],I AJIfl o6etrx rpyrr[ BoJloItoI{. i:)ro npournopeqlle, HaIt
rr pira.irlrrrr,ro rreinAy lrJrrrrcJrerrrroit 7,, nla rIoAeJIrd N I r,r IIa6rroAaeNILIM cpeAlIpINi

srrarrerrr,reM Totrlepalylllr, cralroBr,rrc-fl roHfrTrrr,rlI (Ha6rlolaenlloe 7,, nenepuo),
ecJrrI vI{aBauroe BoJIibelloNI [1] noerrorxHoe 6JreHAI'IpoBaI{I{e JILTIIIl }'/+363

tO IIII .rrrrlllrefi !-e II ?'11359 B Aer:icrBrIreJIL,IIocrI,I urleer rlecro.
Bt,ipaaraelt 6.uarolapuoctr, T. l'. ]lt'crrtrncltoil tsa pacalerIJ r'Irr'rerpaJloB

lIOI{IISilItrnOE}IOI'() 1)iIBIIOBeCIITI, B l,tnOJIllelIIIr,re rra DIIN'[.

,[,enrr6pr, 1971 r .
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ArtAAErvrufl. HAYI{ CCCP

I{3 I] D CT],Ifl IiPbI},ICIi O1)I A CTP O (DII3 ],ITIE C}iO 11 OI]CEI]]J AT OP tI]I
Torr XL\'ltI, lCi;i rr.

3@OEKT OTpAlr(EHr{fl B SpylTilBr{bIX 3BE3AAX.
HPI4BBIE E,TECHA It I{BET.| BCIbIrIEI( 3BE3A TIIIA Uv Cer

13. II. l'plrunrr

flporognrc_lr r{oJIutlecrr}eHI{nii aHanrtl ABy\r{o}rrroHenrr,roir lro4errr Dcrrbr11re11, 11peA-
lofreHrlsri'i B. I{ylrxc.nenr-[1] 4,tn oOl,scuerrrs illrrelrerrr,rn qBeronlrx xapanrcpr.rcrr.l11 scfibr-
mer{ 3Be3A rt'tna UV Cet. C ctoft IIeJrLro BlrrIoJrrrolr pacrlcr rrecrarlr.ro}rapHoro cnevennr copoii
arltoc{cplr c Jrytrrlcrllrr ilepeuocor{ arreprr.rr.r, roarriulaerrort uaflyqcrrrr'ctr Bcrrrrlrrl{r,r, R lrpeA-
rroJro)HoIII'rI{, trro re}rneparyprroe Bo:lrryr{elrrre t} ar',rroc(rcpe t{aJro rro cpaDrrerrr.rro c. rreuoa-
MylIIeIrIrLrrr 3llaqeHIrcrI. flocrpoenr,r re-ollerrrrrccltrre nltrrurre 6.rrccHa cflllraprroto r.rBJrvrre-
Hult (rcnr'rrrtrl'I r'I BolJl'lyfllennoft arrroc{cpr,r) u crrcrelre u Blt tt ntrqr.icreuo rlgrrcrreHr.re
(,rro rtrBera U - lJ , IJ -l'Cpanrietrr'te reoperr,Ilrecl{r,Ix ..r.r rra6.nro4aroJrrrrrr,r\ AalrrLrx rror{aBr,1Baer, rrro ga crrer
lISJryrreHIIfl loaltyrqeultoii ar,rrocfeprr llolr{}ro o5'lrc,urrrl trai,i4errHoo l{ynnenelr rrBrrcrrcrrr,re
qBera llcnLlilclt II lIotlllJreHlrc r{eAJrelrrrol"I no}flro]IollTbr Ira r{lluBrrlx 6;recra n o6nacrn Z.ot'rrc'relo, rrro p(':lyJrbrarbr AByxqBerur,ix rrad.nxr;lerrlrii fI. o. rlyraiiuoga, a ranlr{e
HauJIIO/(L'rIIIfl 4lyrlI\ ;rllTopoB Ire yHJlaArJIBaroTcrr B parrHrr llaccrrorpclrrHofo Bap[arrTa ADyx-Holrlloll.ellTrloii lto4e;u.t BcrIbrIrIcI{; Boa}roir{rror"r upuurrrroii aroro pacxoniperrlr,a'lroxror' bir6
r'I3l{eHeIII'Ic qrera co6crneHHoro.. usJryqsur,rlr ucrrrnuert, o5yc.rrdnnennoe paBJrrrrrr,retr cHo-
pocrrr Br,rcBerrr.rBaHl,rfl r.rx,rtrrcii.r:troro I,I rre[])epLrRtroro r.r3.rryqerrfirr.

flonaaauo, trro AJI;I BrTloJrIterrrlfl ycJrollrr \ra,rrocrrr rerrrreparyprrolo Bo3rryrrlerrnrr
arntocrfreprr rI[III'Ir{aJrr,Hafi Brrcora I]crlrrrrrrerr cpe4rrt'ii ^\rolurucrrr (Z .- 1"0ir ept:) :nag hoi,opi-
rlocrr,ro BDc3Ar,r AoJIlr{[a cocraBJrrrrrr trni,r r U,()Li 11.,.

TTJE REltl,llcrloN Illtltlrlcr IN FLAlili sri\RS. TFIE LIcllu r\Nt) coLouttcull\/lrs I,'olt rllE ITLAIilIS oIr u\/ cet-TyPMTAtis, by I-. p. Grinin.- Thctl.o corn-
ponent rnodel_ploposcd- Lry fiunkol [1] Ior tlrc Ilalt,s ol' UV Cet-type stal.s is analysecl
quantitivoly. 'I'he transfer ploblern in casc o[ rrorrstatiorrary i.adiatioii'in gle5, atmospirere
distulbctl by tlr.e racliation oI tlre 1]are is consirlolorl. IL ii assurrctt that"ttie tempc,'r,atu-
re distrtrbancc itt atmospllelo is small in corrrpalisou s.iLh the unclistur'bctl ,ril,,u oi
t_empot'atlt'e. Thcoretical light oulvcs alc colstlirctod 1'or. thc total ratliatiol (Ilare and
clistur'bed atrnosphclc) irt tlic 1//l l/-systerus and thoolctical valiatiols of colouis t'-b,
l] -Ir are calculal,cd.

1'ht'colupatisori oI calcrt]ated anrl observetl data shos,s that obsclved l(urrkel's yalia-
tiorr ol llrl colour'ol lJart'arrrl ol tlrlslr)\\ contlronrlt itr llro ligltL crrlr.t, (irr a r.isuaI roq.ion)
rnaS'bo o.rl,lailorl JrS Llrc rrrliaIiorr ol',lisl rrlirr',1 ;rtrrrosllror.E. ]l is rr,ilo,l tlrat rosrrlis oi'
trto-colout' Clrttgaitrnr''s art,l Ullr0r' atr llro|s' ulrs|r'r'lliorrs ur',' nol irr iro'r'co[lcllL \\ illr l,lre
corrsirlclcrl rr'lsiorr ol tlro Iuo-com]rono rI rrrlrlol r,l llar.o, Tlrl clrarrgo ol "co]orrl o[ ilrr, [Jare
osrr ratl iaLion rnay Lo thc clrrsc ol'Llrls rliscrL'l;rlr,,t. Jt isslrosrr il"raL ilrc nrirritrrum lrcighI
ol'u Jlalr, (ol'rrrorrr irrlorrsil,y, l, - 10s: r,r.gs1 rrrrrst h(,/,,,,i,, . 0.0U /?.r. uborc LIrc sru,lEcc
oI a star irt oI'tler to lcalize the condition oI t]rc srnall tortrpelature disturbance.

Nluoroqne'urbre (troroEJIeHTpr,rsecHr.re rra6nroAer{r,rfl Bcrrr,rxr{tsaK)rqr,rx 3BeBA,
Br;rrroJllrerrHr,re B. ttyHneJrerl [1.] r,r n. O. llyrar,iuonsru [2], nonaaaJrr,r, qro rra
nl{cxoAflqefr gersll HpIrBblx 6.[ecxa orAeJrrr]ILlr BCrrbrrrteH nporrcxoAr,rr I,rB]{eHeHr,re
I,rx r\BeToBl,rx xapartTeptrcTtrr(: Hpr,lBhre 6.lecfta B ptlSrrrrl_\ rlBeTax u, B, v cua-
rlaJra noAo6HIrI Apyl Apyry, Sarell ro lrepe yrricarnrrr Borrbrlrerr cnaA B o6,'racrr,r
I/ aaue4raercx, ll IIeI{oropblx ciryqaflx arra,rlorr,rrrrroe LlarreHerrr,re (rlo necno.ur,-
no rrosirie IIo cpaBHeHr,rro c o6Jracr6ro I/) na6JrroAiiercfl B no.rroce ,8. B peay.,rr,-
TATE CO6CTBeIIIIbTe ]\BeTa B0IIITIIIIeK cIIeqaIO,ILlE no ABy\IIBeTFIofi 4I,rarpaIrIre
U - B, B - V BnpaBo rr rrelrHoro Brrr.ra, rllr.rqerr ero crreqer{}re onatsr,rBaerca
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IIpOTI4BOIOJIOII{HEIM TOMy, ItOTOpOe CJTeAOBaJIO 6br O}HrrAaTL rrpr,r oxJramAeHr4rr
Br,rcBeql4Barorqeroc.a raaa [1, 31.

9tor a{Sext aaMereH trpr.rMep}ro y rroJroBr4ur,r Bcrrbrrrren, AJr.E noropr,rx r4lrelor-
rcf TpexI{BeTHr,re Ha6JIrOAeHr4fl, OArraHO Ha[6oree qeTfto oH rrpo.f,BJr.fleTc.fr B
Moqrrbrx BcfrbrrrrHax c MeAJreHlrbrr{ yracaHr{eM 6[ecHa. ,(ffi ero o6t.scnenrag
[tyuHelr, [1J upe4nomrrJl Tar( HaBbrBaeMyro AtsyxnoMnoHerrrnyro MoAeJrb Borrbr-
,nren. Corraclro DTofi MoAeJrr{ npr,r Bcnbrrune, Bosrrr{Karoqeft HaA rroBepxuocrblo
BBeBAr,r, trpor4cxoAr4r rei\rleparyplroe BoBN{yqe}rrle (oxror) rroBepxHocrril,rx
cJIoeB aTMoc$epu. Boanuxarouqee ilprr aroM AorroJrHr{TeJrr,Hoe r{BJtyseHr4e o'r
rop.flqero rrflrua u fl.Bilrrercfl., ro tr{Her{rdro l(yunena, uprauuuofi ua6rro4aeuoro
rrSMeHeHI{fl IIBera BCrIbIIrre(.

Tan HaH peayJrr,rr.rpyrcqa.fl r(plrBa.E 6.necHa s ranofi lroAeJrr{ BaBr{crrr or
rrapaMerpoB, xapar(repr{Byroq,rrx otrrr{qecnue csoftcrea aruoc{ep BBeBA rrrrra
L]V Cet u uBryrleHue cauoft BCrrbIIIrr{r4, a rar(E{e or ee rIoJIoE{eHr{fl Ha Ar4cfie
]3BE3AbI, NPEACTABJIflET I,IHTEPEC O6CY4TTTT STOT BOIIPOC B I(OJII{qECTBEHIIOM OT-
HorrreHrrr4. C oroft rlerrbro B npeAbrAyqefi ctau,e l4l 6sma perueua BaAaua o He-
craqr{ouapHoM orpa}r{eHrrrr cBera o4uopo4nofi noly6ecHouequofi a.ruoc$epofi
rr npoBeAerr aHaJrr{B 6oroue:rpuuecxrrx Hpr.rBr,rx 6necxa c yqeroM a$$exta or-
paHier1r.rfi. c4elauurre s [4] oqeuxr,r froHasaJrr4, qro BpeMfl reMrreparypuoft pe-
J:Ia(caqurl rroBepxHocTHr,rx cJIoeB aTNrocseprr xoJIoAHLIx HapJrr{KoB Toro ir{e
trop.flAxa BeJII{q}IELI, qTO l,t Xapar(Tepuoe BpeM.rI rlSMerreHr{.fr 6lecxa Bcfibrrrren,
It1 ecJrlt B0IIbITIIHa BOSIIT{KaeT Ue CJrI{IIROM AaJIeHO OT I{eIITpa Ar,ICKa 3Ile3Abr,
tsJrrrflrrr4e BoalryrqeHuofi aruoc$epbr r{o}r{er 6srm, slonue r{BN{epr,rilfbrr,r.

B nacroarqeft aanrerxe Mbr npr4BoAlrM peayJrbrarbr qrrcJreuuoro acnepr.rMerr-
ra AJrrr oAHoMepHoro Bapr{aura erofi aa4aulr. B orrn.rue or [4] BAecb rrpr.rur,r-
i{aerc.E Bo Brlr{Marrrre reN{neparypHa.rr crparu$lrxaqua B arMoc$epe, a ran}r{e
tsoax{yrqeurre ee orrrrrqecxux csoficrs.

l. Ocuorurre cooruorrreHrr.fl

flycrr B r\{orreHr BpeMeurr u :0 HaA noBepxrrocrr,ro cepofi aruocSeprr c
as{eHu.rnuofi rer{[e]laTypofi 706,tr BoBHr{Haer BcrrbrrrrHa, saHorr r{sMeHeHr{.s
.cBerr,rr{ocrrr noropofi tr (a) cuuraerc.fl r.raBecrur,ru. flo4 4eficrnr,reu r4aJryqeHtr{rr

tsc[r,r[rnr{ n aruoc{epe BBeaAr,r upor.raofi4et rroBbrrrreur{e reMtreparypbr: ? -.-
: T o + 7. 3a4aua 6y4e. cocrorrrr, B orbrcnarrrrr4 no BaAaHHouy Z (a) aaxona
'r{BN{e}rerrr4.E reMtreparypr,r n arlroc{epe rr norona r4aJryqeHrrfl Ha ee rpaurrr{e.

Paccuotpurt Dry Ba4asy s ilr,rHefiuoM npr.r6nr,rxreu[rr, trpeArroJrara.E, qro
1) uepenoc Dlreprr4r{ B arMoc$epe ocyqecrBJrflercfl rryrervr ilyqeucnycrarufl;
2) tertueparyprroe Boar{yqeHlre rraJro rro cpaBHeHr{ro c rreBosr\[ytqeurrr,rrr BHa-
qefltlller{ (0 : TIT o.<'-- l). B aronr cJryqae ypaBlreHl4e 4nn {ynxqur4 r4crorlgr41a
J (t, z), JrI{Heapr,rBoBauHoe oruocr,rreJrblro BoBr{yrqeur,rfl, r.{Meer, cornacuo [5J,
Br4A

trft)a-+* 1- ,s (r, u) ,.= p I - -.'IS (r', u) dr' -

34ecr r - ycpeArrer{Ha.f, uo uonyc$epe ofirr,rqecnaa rny6raua:
z

^ t'r:Z\aoQ)dz,
.)
0

u : tlt,. (0); t, ('r) - xapamrepHoe
ourr.rsecxoft rry6une r [6]:

c+P0r- r*ffit

+f
(t)_1rr2 ,,-, )

0

u - leapaa[repHoe Bpellfl:
ueparypuofi peJraxcaqr,rlr Ha

(2)

BpeNffl Te,\{-

(3)
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IAe X0 - no3{4uqr,reHr trorJrotr{eHtr.rr Ha eAr,tHrrrly rraccbr; cp - yAeJrE,rra.fr Ten-
JloeMnocrb rrpr{ rrocrorrHHorr AaBJreurrx; S (t, u) - BoarryqeHr{e {yuHqlru uc-
rorrnr,rxa: S.-- So * J; So ft) -- Ho(1 + t l2), rge Ho- HeBoar,ryqcHHoe
guarreHt,re rroroHa rralryr1s1111s qepeB rpaHr.uly aruoc{epr,r Ba eAr{Hrrrly 6eapaa-
r{ep HoI'o Bp erre}rr,r;

I / 11 lrr r,, '(or)r : -Z- \;Zt, ri J,,
(4)

(DyrrriqlrR h {t) u napaNrerp rl1 B ypaBrreurru ({) xallax.reprrayro:r orrrr,rqe-
cHyro Ir.coArropoArrocrL arirocdlellr,r u ce Ilearirltuo Ha r,errneparypHoc Boalryqe-
uue, It r,rx orpeAeJrerrr,rlo i\rr,r Beprrelrcfl Hecno.rrrrno nots?rie u n. 3.

Ouenlr4rro, qro B crlily nr,rnefiuocrlr ypaBHe]rr.rfl (1) ero pertreuufl Aocrarorrno
uafirr,r AJrrr c.Tryqar, norAa L (u) - 6 (a) , r;1ed (r) - AeJrbraifyuHqraa fllrpa-
Ha. B arou cJryarae, HaH rronaBano n [5], rraqa.rrr,Hoe ycJroBr,re r ypaaueunlr (1)
rrMeeT .BrIA

56 (t, 0) - e 'l2lt (t).

2. Cneqeuue rroBepxuocrrrr,rx cJroeB aTnrocdrepn

Ecrra peruenl{e ypaBHelrax (7) uafi4eno, ro rertr caMEn\[ Momer 6rrTB snrslrc-
JreHa BoBMyqeHHafl cocraBJrflroqafl troroHa uaJryqeHr4.s r{a rpaur{qe aruoc$eprr.
Bno4a 6eapaaueprryro qacrory n: hylkTrdrqr r\roxrer\r Harrucarb: fr (u, r):
: Ho(u, r) + H (u, 

"). C 4pyrofi cropoHrr, tro onpeAerrerrrro,

H (u, r) ,aS 1,r,71ci7. (6)

34ecr,

r4e B - $yurqlra flralrrta, EopmrlpoBar.rrrafl ria e4unrrunr,rft unrepnan 6es-
pa3MepHr,rx sacTor.

Brrroru.s.s n (6) nuneapr,raar{r{rc orHocrr?eJrErro BoBrryqetrtr-tr1 c yueronr (7)
lr (B) rronyuaerr

,T , , [S 1t, rr) /- I ,) lrr Ii,,\ ,= _ r' ,r, . ,i ,1r,1 ,]r. (g)tt (u.r) '- \ e-'ttn@,'t') L-',if ln,- ? ffi)- ) n, ffi .lJ L JI(r/ \ a t 
u

O=uurolro, uro Beruqu ty H (u,r), oupe4enaeliyro coorrromerrrreu (g), raH-
)ne Aocraroqno BbruLICrLrrb AJr.rr cryqa.s Z (a):6 (rz). O6oanasa.fl ee qepeg
ffs, AJr.s IpolrBBoJrFlrofi $yuHqralr Z (zu.) rro;rielr Harrr{carb

H (u, r) ',r)L(u-u,')dt (10)

Hanoneq, Brra.s aHeprrrro, uaJlyrraenryro BoBrfytr{ennofi aruoc$epofi, a raK?ne
paclpeAeJreHr{e Erreprr,rrr B ctrenrpe Bcfrbrrrrnr.r L (u, r), tr{ox{r.ro trocrporrrb pe-
ByJrbrr.Ipyrorqlre Hpr{Bbre 6lecxa cyr{rraproro l{BryqeHu.fl

E (tr., n) : L (u,'{) -l H (u,, r), (1 1)

I(OTOpbIe LI AOJIIT{rrbI rrpeACTaBJItIrr, Ua6lro4errr{rr r{oJlr{qecTBerrHo, eCJIII AByX-
I(OMtIOHeHTHafl I,rOAeJrb BCnI,IlIen Bepr.ra.
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3. Onru.recxue croficrna arruocipep
xoJroArrhrx r(apfirrnoB

O6paruucr retrepb R otrpeAeJreurrro trapaMerpa (ar)p ra SynHquu fu (r), nxo4x-
rqEx B ypaBneurre (1). Itan yffie orMeqarocb, Beilurrlr,:r.a arxapanrepuayer pean-
quro aruoc{epbr Ha reMneparypHoe BooMyqeuue. B BaBrrcr{Mocrr{ or roro, trpo-
cBerJrfiercfl cpeAa rrp[ troBbrmeur{rr reMtreparypbr trJrrr, nao6opor,,ee HerrpoBparr-
Eocrb pacrer, oHa Mo)fier 6rrrr otpuqarersnoft rrJlr{ troJro)firrrersnoft. flpr,r nua-
fttrx reMtreparypax, xapar(repHbrxAJrflarMoc{ep aueag rzna UV Cet, narper
BeqeorBa trplrBonr,rr n lrrrreHcnBuouy o6paaoBaHlrro orpfiqareJrbnoro r{oua Bo-
AopoAa H-, notopr,rft .ssil.Eerc.f, oArrlIM rrB ocHoBrrr,rx ucroqHunoB Hetrpoapaqro-
cTu.

B peoyJrbrare Hoa{Szqueut trorJroqeurrfl c rroBbrrrreu}reM reMleparypbl
paCTeT, I[, CJIeAOBaTOJI],HO, At}. 0.

,(m 6oree rorrrroro ofipeleJreurrfi trapaMerp a aL, a rax]fle {ynnquu D (r}
BocuoJlbsyeMcs atrtrpoHcr4MarluorrHbrrrau {opuyraMrr AJrfl xoa{$uquenra tro-
rJloqerrrfi trpr{ rrrrgnrrx reMtreparypax. Cornacno [7], B aruocSepax xoJroAHbrx
anee4 (upu f0 - 3500'), upuua4.rexaqlrx H HaceJreur4ro I ruua (X : 0,6,
Y: 0,38, Z :0,02), Berr{qura xo * p[''Tf,'' coorBercrBenuo AJr.E BBeBA-
Eoro HaceJreHlr.E II rr{rra (X : 0,9, )' : 0,099, Z : 0,001) Beflr{quga
xo - pf;'u T$'n. ms DTr{x coorHoroeuufi Br4AHo, rrro r{BMeHeurae noe{{uqr(errra
trorJloq,eHr{.tr [pr{ Hrr3nr4x TeMtreparypax saBr{crrr B ocHoBHoM oT TeMtrepaTypbr
cpeAbr u B BnaqureJrbHo Menbmefi cretreHtr or ee AaBJrenu.r. floaronry a Sopruy-
JIax AJrfl xoe${uquenra rrorJroqeErr.fl B trepBoM npu6,ruxteuur{ Mornuo upene6-
pellb SaBlrcuMocTblo oT AaBJreHr{.E.

flpuulruar AaJree Bo Brrr{Marrrrre, qro trpoqecc reMrreparyproro BoaMyqe-
Hrrfl upeAuoraraerc.n lrao6apuuecr(rrrM r{ do : poxo - poT;Lxn, ua (3) n (4'1

troryqaeM, qro B arlroc$epax sreap I ra II ruuos aBegArroro HaceJleurrfi
Beruqrua (a1), panra coorBercrBeuro 1,1 u2,7, a {yrxqua h (c) oupe4e,rr-
ercfl Bbrpamenr{eM h (t) : (1 f x;-t-",.

4. MeroR perxeHnfl

Cornacuo peByirbraraM trpeAbr4yqero tryur(ra, BcJre,qcrBrre 6srcrporo pocra
noa{{uqueura uorfioqeunr c lroBbrrrreuueM TeMtreparypbr Befir4quna f. (t) r
aruoc$epax xoJloAubrx aneap 6rrcrpo y6uraer c yAaJrerrreM or rpauuqrr. IIo
aroft upmr.rue xapanrep BbrcBeqr4BaEr[.a BoBMyqenuofi .arrrroc{eprr 6yger ou-
pe[eJrflTbcfi B ocHoBEoM TeMtreparypnofr penaHcaqueft ee noBepxrocrrrbrx cJro-
eB ToJIqtrHofi ro uopr4na eAr.rHr{r{br. VqrTr,raas aro, pemeutre ypaBueunn (l'S
6y4errr trcr(arb B Br,rAe

r(To,
t)10,

(r2)

rAe ,S (r) - pernenrle crallr{ouapuoft aagaun c lrcroqr{rrnoM Ha rpaHr,rqe? r(oro-

"' -!- a*\ .poe, corJracno [5], otrpeAeJrflercfi Br,rpaffieuueu 
^S 

(t) : exp 0, *, t
0

Cnegyer orMerllrb, qro yHaBauHoe Bbrrrre o6crosre.nrcrBo cyqecrBer{Ho eqe
B oAHoM. orr{oureuur{. Ouo s BuaqtrTeirbuofi creuerur onpangrr'naer rrprrMenerrue
ryqlncroro MexaHIrBMa trepeuoca areprrru r am,roc{epax xoJroArrbrx BBeBA, rro-
cnoJrbxy corJracuo MoAeJIflM arlroc{ep Ayuaua [8] s noaepxuocrrroM cJroe roJr-
quuoft ts - | trepeuoc aueprrrrr rryreM ryseucrrycnaur{E onaBbrBaerc.E 6oree
e{{enrranur,rM rro cpaBueulrrc c r(oHBenTrrBrrbrM MexaEr{BMoM rrepeuoca.

flogcrarnar (12) a ypaBueHtre (1) u upuuuMafi Bo Bur{Marrrre, sro B cury
ycJloBufi HetrpepbrBnoctu rp (r) : S (to, u)iS (to), troryrlaeM ypaBuerrrre G

. 15 (r, rr) nprr
J (r, u) - 

ls 1ry,p irl rrpr4
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i(oHesEbrM BepxHuM rrpeAeJroM r,rHrerpupoB aHufi

h O U+* : - G(t,u) - *.l,rf*) + *\ r.,-',*(i,,u)d"t, -
,",

- + +\ e-t.-"'t#G(r',u)d't', (13)

B HOTOpOM

G (t, u): ,S (r, a,) - ^9 (r)t[l (a). (14)

Paa6ranas AaJree trpoMelr(yror( urrrerpupoBarrtr.fi f,, Ha rrHTepBaJrbr t, (i - o,
1, ..., ff) u BaMerrE.E rrurerpaJrbr a rpanoft qacrr{ ypaanerra (14) Hniaparyp-
Hr,rMpI cyMMaMrl, rrorryqtrM CI{CTeIry ypanueuuft

* 
"i?-) 

*

? - #"r) ttsr
c HaqaJIbEbrMI[ ycJroBrrff Mrr

,Sr(0):r-'t12hr,' i- 0,1,...,N, (16)

r(oropa.E Mo?fier 6nrr:r pemena c rroMoqbro oArrofo r{B crarrAaprnbrx qncreggbrx
MeroAoB.

5. Peay.ntrarbr BbrqucneHufi

gucreuuoe r[HrerpupoBaHae ctrcreMbr gr{sepeuqtraJrbrrbrx ypanueulrft
(15) npu at : ! n 2_6wo BbrtroJrrrego MeroAoM Pynre - Hyrra c trepeMerrEbrM
maroM tro r Ea gBM EE_CM-4 trLtcrnlvra reoperr,rqecnoft acrpouoitruu. IIp,
orolr 6rrro trprrufiTo to : .5, try' : 50, Ha ocsogauuz troilyqenuoro rar(rlrM tryreM
perrreHr{s s (t, u). uo {opuyre (9) 6rrna Bbrrrcrella BosMyqerrEa.E co-
.craBJrsroqafi rroroHa.rrBryqeEtrs Ea rpaHuqe armocseprr Ht (u, r). Peay.nrra-
Tbr arrrx sbrsrcfienufr trpeAcraBireEbr Ea {ur. 1. flocnorbHy BBeBnbr rtrtra
UV Cet trpuHaAJrelfiar B ocHoBEoM ft ctrenrpaJrbEoMy HJraccy M c fu** -
-3000o, ro Bgaqerrrrn 6eapaauepubrx qacror fi:6, ,,.,12au6paurr rar, ui66ur
'oxBarbrBaeMmfr. urvru I{HTepBaJI AJIIrrr BoJrrr BnJlrogaJr s oe6g ua6nmgaemuft yta-
.cron ctrenrpa c X, : 3000 -+- 6000 A.

lla {ur. L sz4uo, rrro peaftrlr,rn arrrroc{epbr Ea reMrreparypuoe BosMyqentrs
noBepxHoCTEbIx CJIOeB fipl,. at : t n 2 aaueruo OrfiuqaeTof TOJTbKO B EarraJrb-
tbre MoMenrhr BpeMenrr, cJreAyrore[e EenocpeAcrBegrro Ba BoBMyqeuueu. Irpu
*, : ? BeJltrqrlrrra Ht (u, r) n uauanburre MoMeurbr BpeMeHu orpuqareJrbua.
Oto o6ycnoBJleEo reM, qro B aroM cfiyrrao troBbrrtregtre TeMtreparypbr BeqecrBa
rrpr{BoAr,rr n BEasETerbHoMy yBeJlrreEuro ero EetrpoEpaqHocrtr. B peaynrrare
BOBMyqerrEas. o6nacrr EHpaEtrpyer BEyrpeEEtre, 6oreo ropErrue cJror,r arMoc-
{eprr, rITo trpuBoAr{.T R yMerrbrtregzro ee flpr(oortr tro cpaBgeguro c EeBoBMyqeE-
rrbrM cocroguueu. r{epe3 uHTepBaJr BpeMeEtr U - I reMtreparypEoe BoSMyqe-
I{r{e (paocacBrBaercfi)) u a${exr aftpaEupoBaErfi trepecraer rrrparb AoMtrEupyo-qyro poJrb. IIpu ,a,: I Haprrna RaqecrBeEro rar(af ,r(e, ftan tr B trepBoM
cryrlae, oAuaHo B HoruqecrBerrEoM orEortreEEtr aHpaEupymqee geftcrnro BoB-
ruyqeuuofr o6nacrr Ee croJrb BeJrr.rfio.

Ha ocramuoft .racrlr apeueun6ro trrrrepBaJra ("71) reruuuunr,I/6 (a, r)
.trprl a1 : t n 2 uauen.srorca uogo6uo lpyr Apyry, trpuqeM MaftcnMaJrbuoe paa-
.iluxrr(e rlorox.oB B coorBercrByrorqfix qacrorax cocraBJrffer {,5-2 pgaa.

Ats oqerr(Ir a{{eHta orparfieur[fi B ftaqecrBe r(cxoArroro Bar{oua uaMeueurrfi
5;recxa Bcnbrmen 6nrlra nu6paua Syunqlrr L (u) : (t * Fu)-r, coorBercrByro-
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qaf BbIcBeqr.rB arrr{Io HetroABIrx{Horo, orrrl{-
qecHu ToHRoro raSa npr4 Irocro.flHrrofi Telr-
treparype. 34ecr, BeJIflquHa p panna orno-
[Ierrr{Io xap ar{Te pl{o Io B pe]\'reHlr Te},rIIep a-
rypnoft peJraHcar{rlrr }ra rpaHIrI{e arnrocSe-
psr 1,. (0) H xapanrepHoMy Bpeuelrrr per{oM-
6lruaqulr rrorrr{BoBaHHoro BoAopoAa
BCUT,TIIIHI'I lo.

Cooraercroyrorrtrue sr,r.IucreHr,rfl 6r,rrr,r
BbrroJrr{er{br no {opnryne (11) AJrfl rpex
anaqenr.rfi rapaMerpa F :0,3; X u 3. [ua-
IraB orr I{BMeHeHr{fl oToft B err,rqlrur,r r r,16 p ar-r

c yareror,r roro, qro rrpra P ] I uaryueulre
BoBr\ryqeuHofi aruoc$epbr cr{JrL,Ho pacrfl-
HyTO BO Bper[eHr4 tro cpaB]reHr{ro c xapaH-
TepHr,IM BpeMeHer{ I{BN{eHerrrrfl 6necHa
Bcrrr{IrrHLI. Co o rB ercrs eHHo ero rr}rreHcr4B-
Hocrr 6y4er cruuxor\{ r{aJla, rlTo6br npr4-
BecTr4 R SalreTrrol{y LISl{er.Ierrl{rc uBe.fa.
IIpn 0 ( { nnra4 Boar{yqeHHoft o6na-
crrr r,ro llie r 6 r,tr r, go n o,n brl o BH arrr,rre Jr bHrrlr,r .

oAHar{o r.rah{erreHrle BeJrr{qrrHTJ H (u, r) s
STOr[ Clyrrae IIpor{cxoArIT rrpaKTr,ralecKlr
cr{rrxporrHo c IrBx{eHeHr4eu 6necHa calroft
B cnr,rllnr4. fl clr o, qro lrr{ r{ axo to I4 Br,reH elrrrfi
rlBeTa cyr{rfapHoro usilyqsHur B sroNr cJry-

t/6(u) /02

2,4

Z,O

rrae rar{}r{e rra6.nrogarr,ca ue 6y4e.r. Cne4onarenbHo, AJrfl fioilyseHufl a{{eHra,
AocryrrHoro 4"na na6nro4errrafr, Berr,rsr,rr.ra p 4o,rxrHa 6r,rrr, nopx4na eAr{rrtrrlbl.

HaHorrerl (u ato oco6enno narnro), n ranoNry rr(e peayJrbrary nprrBoArlT
cpaBrrelrl{e BeJrr,rqrrHbr 1,. (0), uonyqessofi r{B reoperr4r{ec(ux MoAeJrefi arivroc-
c$ep xolo4Hl;lx HapJIIlIItoB c xapanTeplrr,rlll{ BpetleHal{rr BlrcBerruBanr,Ifl Bcrrbl-
rner. ,(eficrBr.rreJrL,Ho, crarr,rcrrrrrecnr.rft auanua Hpr{Bbrx 6trecxa [9] uoxasr,rna-
er, rrro cpeAHee Bpel,r.g Baryxalrrr.rr 6necna Bcrrbrmex BaxJrlorreHo B rrpeAeJrax or
HecHoJIlnl{x Mrduyr Ao HecHoJrE}r{r{x Aec.ErnoB rrrr}ryr. C lpyroft cropour,r, co-
rJIacHo MoAeJIr{ Ayuana [B], A;nq 7100 : 3000" u Ig g: 5 aeflfl.ruua r,. (0) :
: 30,u,uu,, orxyAa crleAyer, qro rro npafiuefi r,repe AJrfl rracrrr BCrrbrrnex ycJroBr,{e

F - | Br;rroJrHflerc.fi.
,[,,rn uonyueHr.rfl peByJrr,Tr4pyroqrrx Hpr{Br,rx 6recna cy}rMapHoro r{Bnyqssut

Hap.sAy c $ynnqueft H (u, r) ueo6xo4lrlro etr{e B}rarb crrerirpaJrbrrr,rit coc:rat us-
Jryrler{I,LEBcrrbrrrreH L (u, n). F( r.racroarqe}ry Bper{eHrr Hatr6oJree HaAeiHrrr,re cBe-

AeHI{fl o pacnpeAeJIeHI{I4 plreprr4r,r B cnenTpe Bctrr;irrrerr Aaror r\rHoroqueurr,re (roro-
eileHrpr4qe crlre n a6lro4enus. Il a o cHoB arrur{ a rlrx ua6 lro4eulrft Mo }rr}Io yrB e p Et-
Aarr,, qTo co6craenHLre rIBeTa BcrlbrrrreK B MoNreHTbr NraKCrrI[yMa 6necna paBHbr
coorBercrBeHuo U- B ;=- 1"",2u B- V =,0" c paa6pocou +0,",2 B naE{-
40MqBere [3], u, cJre[oBareJrbl-ro, orrrolreurde IroronoB B yl{agarrr.rr,rx o6tacr.sx
paBuo Lrr : Ln: Lu :0,90 : 1,0 :0,45.

flplruerr, cJreAy.E }tynHenro, .rro co6crneHHbre rIBera Bcrrbrruex B rrpoqecce.
BbrcBeqr,rBaHtrfl. He MeH.srorc.fl. ,{,ta roro .rro6Er orcroAa noryqr.rrr, a6conrorlroe
pacnpeAeJreHrre aueprl4r,r, neo6xogrr\Io Blrarb orr.rolrer.rr4e froroxa rraJryqeul{g,.
peudcrpl4pyeMoro B cr{cre}re UBV, y r{HretpaJrr,HoMy noro}ry, r. e. BeJrrarruuy
E : (Lr, * Le I Lr)lL. It coxareru{ro, Hr.{Ranrrx AarrHr,rx na6.nro4eulrft or-
HocI4TeJIr,Ho aroft seJtlaqullbr rroHa ]rer, r{ AJr.rI ee onpeAeJrer-Il4a ueo6xo4rano .rr,16o,
BaAarr, Hor.rxpernr,rft MexaHrrBM r4BJryqeHu.s BcrrbrrrrKr4, ilr.r6o rsecrr{ ee B r{aqe-
crBe AorloJlHr,rreJrr,Horo trapaMerpa. Mu nu6pa.ur rropoft tryrr,, r{ oxourrarerb-
HbIe peayJrbrarrr [oJryrreHbr AJrfl Tpex er.ra.reuufi BeJrr4aruHbr t : 0,1; 0,25;
1,0. Bepxnflr rpaHr4rla E : t,0 coorsercrByer roMy rrpeAeJrbrroMy cryqarc,
fiorAa Ba npeAeJraMr{ troJroc UBV uety'teHr,re Bcrrhrrrrnlr upeue6pemr4Mo r,raJro.
Hrarxusfi rpaHI,Iqa E : 0,1 nrr6pana c ra1r4M pacareroNr, cio6H BnJrrosr,rrr, BHa-

(Dlrr. 1. Boarryulolrrrax cocraBJrtIlou{4fl
rroror{a rrBJryrreHr,rfl IIu (u, r) lpl{
ar-- 7 tt 2

0.0

l,=0,4

0

-0,q

Z q 0 0 t?u

l),1
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<Irrrr. 2. Itplrnr,ie 6;recna cyrrrraprloro ll3rry{retrlr.s irpI,I or: t, €:0,25, To.[.F - 3000'
rr fr 0,3 n 1,3

IIITI)il\r)lJbr0 Jrrurrlr 
- 

Hprrulrc 6rcorin llltrrrtliitt 6ct ylcra 3$Ic;iril olpitilioHrlrl

Ltelrrre f.,, cooreercrB;zrgqaa He6yrfipHofi rloAeJrr{ BctrErrueH (n upeAlo,romeEul4,
qro L(,-r,raJryqeHr.re troJrl-Iocrbro trorJroqaercfi BeqecrBoM BctrrrltrKl4 u 6ea yuera
9lrucctroHrrbrx Jrr,rrlrrfi Berr.rsuHa Er, =.0,25 -j- 0,30).

IIa {nr. 2 upune4eurJ npr[Br,re r{BMerreutr.fi 6necxa cylllMaproro I{BJIyqeEtrr
a tfn.rrr,rpax IJ, B, V AJLE BHaqeHuft trapar{erpoB 7106 : 3000o, E : 0,25,
0 : 0,3; L,3, a1 : 1(xpuarre 6necna rrpvaL: 2 xasecrBelruo HrlseM ]Ie or-
ilr,lqarorclfl or cJryrra.s, HorAa ar: l). tr{s sflx cJreAyer? qro Bilrlfnrte soroc{ep-
Horo rloBMyqerrtrfi IIpofBJI.fIerc.E B rlepBylo oqepeAb B BI{ByaJIbHOfi o6.nacul tt
qepe3 I{eHoropoe BpeNrfl -B rlo.Iloce Brt. e.rafi, Har( BTo troilyqaerc.fl rr3 Ha-
6.nro4euLrft, Hro nacae:rca y;nsrparllroJreroBoft qacrr ctrenTpa' To sAecb BItLrfr'
nlre $oroc{epr{oro Boarryrqelrrr.E onaar,rBaerc.a lracroJlblto r[aJrbrM, qro STor
e$(rext trpanrnqecnrr rreBail{erer{ Ha r(pl{Boft 6recna. '

f{alee, rra paccMorpeHlr.tr rpa{uHon BrrAIro, qro BI{raA {otoc{epuoro BoB-

L{ytrtrerrrarr B cyMr{apHyro fiprrByro 6necna BaBrlcr{r or BHaseEur uapauetpa p.
alerr rrertr,tue BeJr[sr,Irra p, relr paHr,Itre trpoflBJr.sercx a{{eHt orpa}HeHlLE. Pac-
tlerbl nOHaSbIBaIOT, tITO It TaHOI,Iy iHe peByJIt,TaTy trpIIBOAI4T trOBblltrerrUe aS-

6.t
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{exruanOft TeMtreparyprr arrrnOC{epbl, yBeiII{qeEI{e {apa}I€rpfl . 411 a Taft}Ke

yMeEDmeEue oenuunnrr [.
Brusnue erux trapaMerpoB I{a RpI{BbIe 6necHa cyMMapgolo trsIyqeglrg Mo-

EUrO trpocJreAtrrb tro AaEErIM ta6;n, 1,-4, r4e trptrBeAeHbI oTEoItreHIrfi y :
: E, (u)lE, (0) nrs MoMelrra BpeMeEE, RoIAa BoBMyqeHHafi HoMtrogegra
troroma raryueuua H, (u) cocraBJlfler troJIoBrIHy E, (u).

Ta6rnqa t Ta6ruqa 2

ar: 1, 'c - 0,25' ?n.',* -= 3699" at-1,0:{,7100-3000'

9:1, -.0,25, ?'u(x[ :3000'

AL

\ I
[Ia arux ra6rml cJreAyer, qro I4BMeEeHrre 7866 B uHrepBaJle or 2700 Eo

3200', B KoropoM BarJlloqerrbr e${eHrurnrre reMtreparypbr 6oJrbrlreft qacrr
BgtrbrxrrBarotq,trx sBeBA u0], a rar(fite Baplraqr[fi trapaMerpa a1 B trpeAeJlax He-

otrpeAeJrerruocrrl arofi BeJII4qIaEbr, onasbrBaror cpaBErrreJlbro He6oJlbrlroe BJIUfl-

IItre Ea Br(Jra[ H (u, n) B cyMMapHoe uBryqeHl,Ie E (u,-r),_rI aror BHJIaA olrpeAe-
Jrfi.e,rcfi" B ocEoBHoM BEaqer{I4.sMtr AByx trapaMerpoB: 0 u E.

Ha ocroranztr reoperuqecntrx npuBblx 6recxa Eu, Eb, Ev 6u.ttntrocrpoeubr
AtrarpaMMbr U - B, B - V u3MeHerrrr.E rlBera cyMMapEoro EsilyqeEurr Bctrbr-
rr.rntr u BoBMyqeEHoft arrvrocsepu ({4r. 3). ttan rr cJreAoBaJIo o}fitrAarb, troJIO-

,fierrfie Bctrbrmnl( Ira AByxqBernofr [uarpaMMo rro Mepe yracagu.E cmeq,aerc.E

BtrpaBo E EeMEOTO BEUB. AaJIee? uB IrpuBeEeEEbrx rpa{uRoB BUAEO, qro uBMe-

a-[

0

\
0,3
0,46

13
0 ,25 0 ,08

Ta6,nni1 a 3

0,1 0,25 1,0
0,53 0,25 0,057

if a 6,-r rr 11 ir 4

r

\

at-L,0--1, E:0,25

12
0 ,25 0 ,1r8

0- l/

@ur. 3. [nyxqneturre AlrarpaM-
r{Lr rr3rrcHerrfifr I{BeTa cyr{rrap-
}IOIO UBryqeflfifi
t- l'r(,t J0U0". n 0.3 -:- I,
E - 0,25; a - o,: t, 

"orb$ 
: 3000'.

0:1, €:o'1 +7,0', a-a,-7,
I - 1, q: 0,25

0,t0,f

0,J

/,0 0

/,0 0-t'0
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HeHrro rapaMerpoB atvfl ({ur.3, a). a raxxte r{sMeHeHr{e traparrerpa E ({rrr.3, 6) cna6o BJrrrflror Ha troJro)fieHrre r{BeroBbrx rpexoB ra 4nyxqnernot gia"_
parrr{e, r.I orro olpeAeJrfercfi B ocHOB}rOnr a{$enflassofi relrneparypoft arMoc_
Sepu ({ur. 9L-u). Q."IucHo aroNry rpa$lrny orrrocr4reJrbHoe r{ar(eHerrr{e rlBera
BctrIrIrrHLI L (U - B)|L*(B - V) rrpv ?,,06 : 2500, 3000 u 3500. panuo co_
orBercrBerrrro 0,30; 0,45 u 0,70.

6. Cparueulre c ua6nroAerrrrflMrr

Llepexo4a Ii cpaBIreHlIIo reoperl{qecnr{x n ua6rro4areJrbHrrrx AaHHbrx, He-
o6xoAulto IIil[erL B BI{Ay, aITo reoperr.{qecr{r{e RprrBbre 6lecxa 6rur,r paccvr{rarrrr
AJrfl BaHoHa r{BrreHeHr,rfl cBerr{rrocrr{ Bcrrr,rrreK L (") : (1 + Br)-2. floaronry
npu rro46ope rlarepl4aJla na6.rrro4errufi ur,r norrrytt4enor or6pocurr 89rrr;11116r,r,
r,rtrerotr{r.re cJro}riHyro crpyr{rypy ItprrBr,rx 6.rrecxa (aropuvuue rraKcr4t{yt\rbr
lr t. p,.) I'I ocraBl{Tb roJIE'Ito ral{I{e BCrrriIrIHI,r, 6lecx Hotopurx rrstrrer.rfiJrcff Aoc-
TaTOqHO IJIaAT{O.

Paccrror:pI'nl cllaqa.rra _peByJrbrarbr rpexuBeruofi tIBV-$oror{erprrr{ Bcrrbr-
rlreH 3Be3A runa UV Cet. Hau6oJlee AeTaJIEI{bre ,HoJropr.rueTpr.rqecnr,re r.rccJreAo-
Baurrrt n aroft o6lac.rr,r nprrHaAJrelr{ar HynHenro [11 (crrr. ,anrnu tll]). ]t rornu_
Jrelrr.rro, na 37 aaperr.rcrpr{poBarrrrtlx Bctrbrrrren r{N{ ory6rr,rnonaHbr pesyJlbrarbr
'foJrbrio uo rperr BcnbrrrHar,r aneegYZ CN{i u AD Leo. Ha sur.4 nrbr^conocrasr_
Jrr{ AarrHbre o6 lrenreneru{rr rIBera BcrrbrrrreK YZ cA{i u AD Leo ly4onne.rnoparo-qr,r\ vHasar{Holry B]rrrrre ycJroBrrro (rJraAHOCrr,r) npr{Br,rx 6tecHa) c paccqurag_
HLINILT qBeToBbllrlr rpenaMfi. I4s paccMorperrlrfl err.rx rpa{uHon r{o?r{rro BaHJrIo_qIITL, qTo, FIeclloTpfl I'Ia HeKoTopr,re <6nynr4alrllrl)) BcrIbIIIren, o6uqax TelrAerrqll.tr
I,I3T,IEHEIII,Ifl I,IX IIBETA NO I{EPE I{X YIACAHI{,fI COIJIACYETCfI C TEOPETI,IqECHtrIIII{
TpeHarII{ upn 7rq,6 : 2500 -:- 3000". ,(aree, ecrr,r {lrxcr.rpoBarr, Brraqe}rr{e IIa-
palrerpa f , ro na npr,rnort 6lecna B [oJroce tr/lronrrro^oqnrrnru xapar{reprroe Bpe-
['rf ren{[epaT ypuoft peJraHcar{r{r{ rroBepxuocr}r}rx cJroeB arlrocseprr. iloro^rn,
f,_ -0,25, coorBercrByrorqee ue6y;rapuoft rroAeJrr{ ua.rorrrr"*.^ [r" oarurrrrn,
YZ cx'{i \apa*rerl_Hoe BpeMfl earyxa.rna 6.necHa cocraBJr.sro t1, :.'2Q *rrrr, , uu-
I\[eAJreErrre clraAa 6;necxa B rroroce tr/ naqa;rocr rorAa, HotAa IIo.r.oH r,r3ryrrerrr,rE
yMeHburr,rJrca npr,r6nr,ranrerr,Ho n 4 paaa. cor.uacno AaHrrbrM ra6JI. L,L 

"ooa_BercrByer sHaqelrllro F : l, ornyAa cJleAyer, sro Beflr,rrruna /, (0) - tt-
- 20 .uu.ru _flpuuepuo rar{oro ir{e rrop.EAr{a roJryqaercfl Brraqer.rr{e 

'1,'(0) 
anr

BBeB[rrr AD Leo. 3ro upo'rneopesr,rr reoperr{trecr{rrrror{eHna}r Q. @)-B'onii:;,loJryrleHubrrr r,rs NroAeJrr{ amroc{eprr upu Z146 : 3000. lr lg g : 5.
Clegoearelrlrro, MLI rrollteilI BanJrroqurb, Lrro reoperr,rqecnr{e oqeul{r{ orHo_

crrrerrrrlroro tr{snrerreHrr_fl qnera A (u - B)lL (B - v), roryqeirHbre IIa ocrro_
Be ItrB\/xHoMnouenruofi MoAeJIr{ Bclrblllren, }raxoAflTCfl B rrelJroxotr couracrl}r c
Tp ex q B erHbrrnr u a6.nro4errtrfl r{r.r }t yn n ena.

t/-i o )t

- 0,1

I

2,f00
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@ur. 5. Oynnqr,rn 19 (q)

Tor {axr, qro tronpacHeHr.re rlBera Ha6rroAaercfl rrperrlryqecrBeHHo y
ctrJIbHbIx BctrbIIrIeH, flo MIreIrI4ro HynHena, o6yc.noaleu uorepeft ToqHocrrr Ha-
6rrogeulrft B cilyqae cra6brx Bctrbrrrren. orcyrcrnue H{e r{BMer{eHu.s qBera y rre-
r(oTopr,Ix crrJlbllblx BctrbIIrIeH MolKeT 6rrrl o6ycloBJreHo aS{eltrom [poeKr{rrr4r,
Bo3Hr{r(amlqrrM B Tex cryqa.gx' HorAa BcuLIItrHanpoucxoAl,IT}IaHeHoTopoM pa0--
cTo.EHr{r{ oT r{errTpa ArrcHa 3Be3Abr.

,{eficrnllrenbHo, corJlacuo [4], I{BMeHerrue DHeprr4r,I orpa}r{e}rgoro arrfoc-
$epofi r{3ryqeHr4fl B aroM cryrrae, IJplr u }- 1, oupeAeJrflerc.E Brrrpa}r{eHr{erf
H (r, u) - qq (n) H (u),rAeA (q) - SyuHqua Au6apqyuaua,I - {T-7.r - paccTo.EHrre BcrrblrlrKl4 or r{eHTpa AI{OHa SBeBAbI, BbIpa}r{eHHoe B AoJrflx pa-
Arryca BBeBAr,r. IpaSuH Synxqult qq (rl), xapaxrepraayroqefi BJrr{.flrrrre o{{en-
Ta trpoexql4r{, rrpr{BeAerr ua {ur.5, raa xoropoft nuguo, rrro yrfie trpr{ r:0,8
usryqel{ue BoBMytqeHHofi aruoc$epbr yMeHbrrraercfl BABOe rro cpaBHeHlrro c
MaHcI{MaJIbHblr[ BHaqeHlreu. Cne4oBareJrbHo, ecJII{ BClbrrrrHa BoBHLIItaer Ha
r(paro Ar{cHa BBe3Abr, uBJryqeHr4e Bo3l{yrqeHrrofi arruoc$epr,r 6y4e.r rlpaHruse-
cr{r{ He Br{AHo ua Sone r4aJryqeHr,rfl cauoft Bctrrrrrrrnr4.

flepefi4eu lctrepb H auaJrr{By AByx\BerHrrx ua6nro4enufi. I{a {rar. 6 rpeA-
craBJreHbr rrsMeHeHr{.E qnera B - V c rerre}rr4eM BpeMeHr{ no 4arrrrrrnr l(yu-
Hers [1] AJI-a BBeBAI;r YZ CMi lr gyrafinoBa [2] AJrfl rpex BcrrBrrrreq trV Lac.
lia uynr,-nyHnr rrprrrrfiro auaqerrue B - V B rlaxcr{Myue 6,recxa Bcrrrrrtrer{?
a B HarrecTBe Bper{errHoro llacruta6a ar,r6pano xapa(reprroe Bpeil{rl saryxaHr4fi
6necxa BctrbrIUeK. I4a paccntorpeur{fl orl{x AaHHr,Ix Br{AHo, arro, Heci\rorpfl r.ra
o6rqee cxoAcrBo (I,I n tou Ir B Apyror{ cJIyrIae rrMeer N{ecro rroxpacuerrr,re rluera),
pesyJrbrarbr Srrrx AByx aBropoB orrr{qarorcfl Apyr or Apyra upr,r 6o;rsrulrx I,

cornacuo l(yrixenro, r.rarrerreur4e rtrBera Bcnbrruxu YZ cNIi cocraBJr.EJro
A (B - V) =:L* Id rlpor4aolxJro B ocHoBHoN{ Tor4a, r{orAa 6,uecx Bcrr6rrrrr1r,r
yl{eHr,[II{JIc g:F.a 7-2'' rro cpaBHeHIlro c r{aKcI{MaJrr,HbrM B}raqeur{etr. Itaqecrseg-
HO eror pesyJrE,rar AoBoJrbHo xopouo corJracyerc.fl c reoperr4qecxrnnr (cunour-
nr,re lraurar,r), rroJryqeHHbrM B patlHax AByxHoMnoHenT}rofi NroAeJrr{. couacno xe
na6lrogeunnnr tlyrafinoBa, LrBMeHeHr{e uBera Bcrrbrrrr(rr EV Lac cocraBJrffJro
A (B - V) =:0TB +- 0?5. Ipzueu ocgoBHafl aracrb aroro r4ailreHer.rrrfl nporr-
BorrrJra B Haqaile crraAa 6necxa Ba npoMeH(yror{ BpeN,reHu t - lo, flocre tlero
I{3I{EHEHI{E ItrBETA PESI(O sAMEAJII{JIOCI,. BO BCIIrIIUKE 31.VII 1962 r. BHAqAJIE
ua6.nrclqarocFr Bar,rerHoe rronpacHeHr.re r{Bera rra BeJrr{sr,rHy L (B -. V) : 0,f2,
a sarel{ qepeS HeHOTOpOe Bpet\{.fr trpofilloruro o6parnoe llarvreueHr,re I{Bera Ao
ypoBrr.fl A (B - V) =t 0T4. Ft ranorty )r{e KarrecrBerrHo peayJl,.r'ary rrpr,rBoA}tr

lTatr{B r{pr{Bbrx 6recHa s o6Jracr.flx B u V, [oryqeHHErx C. HpucraJrbAr,r r{
M. Pogouo [12] no BpeM.s Bcrrbrrrnr{ YZ CMi 29.I 1971 r.

Cpannerure arllx AaHHrIx c reoperl{qecnr.rl,Irl frol{a3blBaer, vro no4o6}Ioe I,IB-
tr{eHeHl4e rlBera BcrIbIIIreH HeJrbB.rr o6r,.sculrrr B par{Hax AByxr{Berrrofi rro4enlr.
E4uncroennr,rfi napalrerp, Ba crrer r,ralueHerrl{fl Koroporo yAaercfl rroAorrrarb
reoprrJo r ua6nrogeurr.flN{,- aro aS{exrunnafi reMneparypa arrroc{epr,r. tr{a
{ur. 6 BrrAHo, uro 4o6aueurre H co6crreur.roMy r.rgJryrreHrrro BcrrHrrrxr,r B6rcoHo-
rer{reparypHoro usryqeLr[fl c Ts6fr : 6000 -- 7000' upunoArrr H r,rsrrer{eHr{ro
qBera, 6ruaxouy x na6rro4auxel{ycrr rryrafinonrru. flocnonrxy reMneparypa
AOtrOJrHrTreJrr,Hofo u3[yqeHr4rr B aroM cilyqae 6onee qeu B ABa paBa trpeBrrrrraer
a{{exrurnr,re rer{reparypu arlroc{ep BCtrbrxrtBaroqr,rx BBeBA, raHoft BbrxoA B
paMl{ax paccrfarpr{Baeuofi MoAeJrLr He Mo}r{eT 6r,rTI, npuer{JrerrLrrr pemerrrrer,r.

Paccuorpuu reneprr BJIrr-rIHI{e aS{eHra orpaffieHr{.rr Ha r(prrBbre 6necxa s or-
[eJrbHr,rx r{Berax. tr{a {ur. 2 cle4yer, qro BbrcBeqrlBaHr{e Bosrryu,eH}roft arrroc-
{eprr upranoArrr n BaTIeAJIeHI{ro ctraAa 6necra. B rofi rnlu ranofi crerreur,r aror
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a${en.r BailreTe}I Bo BCeM AI{aIIaBoI{e I{SMeHeHI{.f[ LICXOAHLIx fiapaMeTpOB,OAHa-

Ho nau6onee qerno orl ua6.nropaercnlnpra BHaqeHI{.sx B uopa4ma r{ecnoJrbr(I{x
eArrHlrq. B srolr cJlyqae EllcxoAsqyrc qacrr Hpunofi 6necra MolI{Ho paBAeJILIrb

Ea ABa yqacrrta co cpaBrrr{TeJrbHo ue6orr,ruoft uepexo4uofi o6nactrro: Harrarb-
nr,rfi 66c:rprrft cua4 6necxa, o6ycnonnerlnrrft sbrcseql{BaHl{e}r raBa BctrLIIrrRIr,

n Hose.rnrrfi yqacrox nplreoft 6necra, rAe ocr{oBHoft nnla4 B cyMMapHoe rrgJry-
rleur,re Br.rocI{T BoBMyqeIlHa.n atuoc{epa.

f(aH uasecruo rrB na6nro4enr,rfi, yxasauuas oco6ensocrb npr{Bblx 6necna
rracTo BcTperraeTcf B peaJlbIrr,rx BCtrbIIrIHax. ,(,na cpanueHtr.g Ha {ur. 7 couo-
craBJreHr,rreopetrluecrir{e HptrBlie 6recxa rrpu p : 3, € :0,25, ?as6 : 3000'
vt ar == I c xpranrrnnra 6necHa AByx Bcur,rrrrer UV Cet, xoroprre ua6nroganucr, r
$ulr.rpe V 24tr 26.IX 1965 r. [13]. Mu BIIAI{1{, sro upanrrsecxr Ha Bce}I uIr-
TepBaJre r{Br{eHelll{fl 6recHa Toqntrr, cooTBeTcTByroque na6rro4eur.flrf, AoBoJIb-
Ho xoporJro JIolItaTc.rI Ha Teoperuqecnl[e HpI4Bue. rlplr aToM tra cpaBlleul{fl Bpe-
lreunrjrx uacurra6on no o6eru BctrbrmraM rroE(rro BanJrroqurb, rITo xapar(Teplroe
Bper\rrr reMtreparypuofi penaHcal{I{rr B atuoc{epe UV Cet t,. (0) : 4--5 

'wun.
{anee, ilocnoJrbr(y B paN{Hax paccMarpr{Baelroft rloAeJrrr MeAJreHHa.fi ltoMfro-

HeHra rplreoft 6necHa o6ycnonnena Frr{Br(oreMrreparypHr,rN{ raslryqeulreM Bo3-

uyrqeutroft aruoc{eplr, oHa AoJr}r{rTa 6rrm uarcuMaJlbHa u Z-Sn,lrr,tpe u r[rrn],r-

I,[aJrb]ra n U-dtlr,rrtpe. Memgy rel,r, RaH IloI(aBbIBaeT a]IaJII4B MaTepI'Ia.TIa IIa-
6rm4eulrft 12, l2l, aro ycJroBr{e Br,ItroJlH.serc.fi AaJreHo He BcerAa. Harplruep,
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Bo Bcrrbrrrrne YZ CMi lt2lumena uecro o6parHar Haprr.rHa: B troJroce 7lre4,nen-
rra-E cocraBJr.Erolqafl Hpunoft 6,recHa 6r,rra lraxcr.tMaJrrrra, B To BpeMr{ HaH B tro-
toce V oHa HaxoAr{Jracr, B trpeAeJlax ourr6ox uauepenufr. tr{srrlru cJroBaMr4,
qBer rleAJrennofi xouuouer.rrbr rpuooft 6necna coorBercrBoBaJl B DToM c.ltyqae
r{Bery BbrconoreMneparypnoro r.raryqeHufl. Sror peay,nbrar corJracyercx c
[oryrreHr.rErlf paHee rra ocHoBe auaJrrraa r{BMeHeHr{.g qnera B - I/ ucurrrreH ra,

rro-BrrAr{}ro1\,ry, o6yc.nonneu 4eficrnueM oAHoro r{ roro me {aHropa.

7. O6cyxt4eHrre peByJrbraroB

TaHulr o6paaonr, Mr,I Molr{eM BanJlroqlrrb, rITo B pa[{Hax paccMorperruoro
Bapr{aHra AByxnoMtrouenrrloft MoAeJrr4 AaJIeKo He BcerAa yAaerc.E uoryqrlTr,
yAoBJrerBopr{TeJrr,Hoe o6t,gcueuue r.ra6rro4aerubrx r{BMeHerruft qnerour,rx xapaH-
reprrcrlrn BctrrJrrre(. Paccuorplrnr HparHo BosMolr{Hbre trpuquHbr yr(a3aHHoro
HecoorBercrBr{.rr reoprrr{ u ua6;rro4eurft,

llpext4e Bcero, AorroJIHr{TeJIbr.roe Bbrconorerrrreparypuoe uaryqeHrre Mo}Her
BoaHrrnHyrr, B peayJrbrare cr.rJrr,Horo BoaMyrr{eHr{.rr arMoc{eprr. Sror nrrxo4
npeAcraBJl.gercfl AoBoJrbrro ecrecrBeHHbrM paBBr{Tr{eM AByxnoMtroneuruoft uo-
AeJII{, OAHaKO SAec}, ecTr, cBo.fl TpyAHOcTr,. ,(e,nO e TOM, qTO c rIOBbIIrIeHrreM Tet[-
treparypbr aruoc$epu Bpelrfl reMtreparypuoft pe.rancaqlrlr 6rrctpo y6rrnaer
(cu. u. 3) . IIo aroft upr,rur.rHe rrpoqecc Br,rcBeqr{Barrrrfl ctrrrbro narperoft arMoc-
{epu 6yger [por{cxoAr{r6 BHarrr,rreflr,no 6r,rcrpee, qeM B cilyqae cna6r,rx BoBMy-
uq,enufi. B ro me BpeMfl ua na6rrogeuufi c,ne4yer, qro reMrreparypa AotroJrr{u-
TeJrbHoro uaJryqenu.Fr I\oJr)fiHa ocraBarr,c.fl AoBoJrbr{o ebrcomofi B TeqeHue trpo-
AoJrlrir{TeJrbHoro Bper\{euu (uopa4xa rrecr(oJrr.Hr{x xapar(Teprrbrx BpeMerr BbrcBe-
aII4BaHUfi nCn r,rrU}( r'r).

,(o cux rrop r{br trpeArroJraraJrtrr, qro qnera co6crBerruoro ltaflyrlerrrrfi Bclbr-
IUeft B rrpoqecce ux Br,rcBerIuBaHr4.E ocTaroTcfl rlocTo.alrHbrl\{n. flocuorpr4xf Te-
nepr, He Molr{er nu 6srrn nprauranoft pacxomAer{r{.rt Teoprr}r lr ua6nro4euufr ua-
r{e}reHue rIBera caMrrx Bcrrbrrrren. Ovenr,r4uo, rrro aTo r{BMeHeHrre Mo}r{er BoBHr4r(-
r1yrl, B peByJrbrare oxJra)r{Ae}rr{fi Harperoro rasa BcbrrlKr{ B fipoqecce ee Br,r-

cBeqr.rBaHuff. B arol.r cJryqae corJlacHo pacareraM fepur6epra l14l u Hyune;ra
[1], qser B - V uaryqarcqero raBa 6yger yMeHr,rrrarbcfi. ]toHxypr4pyrorqee
neficrBrle aroro a{{eHTa rr BbrcBeqrrBaHr{.a B03Nrylr{eHrrofi armoc{epbr Mo}fier B

rrprlrrqrarre BaMeAJrr.{Tr. [onpacHeur4e r{Bera cyMMaprroro r{BJryqeHrra. OAuano,
HaH rronasar fepur6epr [15] , oxranlAeur4e Harperoro raaa HeaaBr4cr4Mo or ero
ua.ralr,Hoft Tel{neparypr,r AoJI)nHo rrpor4cxoAr,rrb Ba npolreffiyron BpeMer{r{ tro-
p.[AHa xapar(TepHoro BpeMerl]r ero Br,rcBesr{BaHI{.a. C,re4ona:rerL,Ho, TaH ,fie
fiaH r{ B lpeAr,rAytr{eM clyrrae, BJrr{.EHr{e aroro {anropa Mo)r{er rrpr4Becrr/t Jlr4rrrb K
Bar{eAJreur{ro iloHpacHeHrr.E qBera cyr\[Mapuoro usryneH[fl B Harrare cna4a 6ne-
,cna, rrocJre qero rpoqecc r{Br{e}reHrr.tr r{Bera 6y4er [poAoJrir(arrcfl B rrepBo]ra-
qaJIbrroM HarrpaB JIeHI{I{.

,{pyrofr soalro}fir.rofi npnuranofi r{BMerreHrr.fl qner:a co6crBerruoro rlaJryrreHrl.E
Bcrrbrrrrefi lro)fier 6rrrr, paaruqrre reNrrroB B6IcBeqI4BaHIdfl HetrpepblBlroro \t ilu-
Hefi.raroro uaryrreHufl Bofibrrrren. I4a na6nrogelrrafi xoporuo r4gBecrrro ll ,73,
161 , uro BbrcBeqr{Barrr{e Bcrrr,rruex n 6anrlrepoBcnrrx Jrrrnr{flx rrpor4cxoAraT, flan
IpaBI{JIO, B HeCKoJIE,Ito pa3 l[eAJIeHHee, rIeM B HenpepbIBI'IoM crleHTpe. O6tsc-
r.flercft oro retrr, rrro B HelpepbrBHoM cneKTpe (e 6ansuepoBcKoM r.I 6oree Bbrco-
nr4x r(or{Tr4Hyyuax) lraryqarcqflft raa ourlr.recnrr ronrtl4fi, n to BpeN{fl KaH orl-
Trrqecxafi ToJrrrlr{Ha B Jrr{Hr{.Ex BHaqr{TeJrr,r.ro 6onrure eAr{Hrrr{br. B upoqecce ur,r-
CBEIII,IBAHI4.E CAI\{O[OIJIOIqEHI{E B JII4HI{.EX YMEHbIIIAETCfl I{ COOTBETCTBEHHO AOilq
Er-reprr{r4, uenyuaeuofi B Jrr4r{rrflx rro orrrolreHl{ro H aHeprr.rrr ueilpepbIBHoro
cfler(Tpa, pacrer. B oun.rue or oxJra?r{AeHr,rfl uaryqarctqero raaa, Koropoe
Tar{E{e rrpr{BoArrr H yBeJrrrqer{rrro EnBrrBaJreHTHLrx urrpuu 6a;nrueponcHux ltr4-
nufi, ynrenr,[IeHrre ca]\{onorJIorqeHr{.fl B lrfiH\rfrx r{o}Iter rlpoucxoAr{Tb B TeseHlre
AOBOJTbHO Airr{TeJIr,HOrO BpeA{eHr4. cOrnacnO ctreHTpaJIr,Hrrlr na6nro4eHl{.grl
l(yuHe"ux [1] r,r fepur6epra [17]) a]raJlorvqFmru o6pasom BeAyr ce6tr aMnccwor-
IILIe JIIIIIIII{ UOIII{ts OB aIIHOIO K a JI l;ql{fl .
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Cllotutttrc Jllnrrr 
- 

T0r,l,prttqocHItc
Hlluabte, HllYlfititr u Toqtitl 

- l)cilyJlb-
Tarbr ra6rrogcHriit r{yraiirroBbr}r lBe3-
.qbr ll\i Lac [19]

Vxaaannrle lrtLtrtn Ha6.trroAarorc.E B oc]roBHorr B cr,rHeii r.r yJrbrpa+lroJrero-
Bofi qacrflx cnel{rpa14 cacro cocraBJr.Eror B Erofi o6racrr.r BarrerHyro Aolrro rroJr-
Horo r{BJryareHrrfl. TaH, no oqeHnalr rlyrafirona [18-1 , annrrnaJre]rrrrafl rxr.rprrr{a
oAHofr roJrrruo Jrr,rHr{r{ Hg }roirier Aoxollrrrr,4o 1100 A u 6olee. B ro me Bperr.s,
BHJIaA EMrIccI{oH}IbIx JTI,IITI{ii B o6JracT[ tr/ o.IeHL ]raJr, floaro]ry yct{Jrerrr,re Jrr,rr{r{it
B cneltrpax Bcrrbrrrre( 6y4er, Har{ r.r B rrpeAbrAyqerr cfiyqae, [prrBoArrrr, rt yt\reirb-
lIeIIIlro qnera B - V, T. e. 6y4er AeficrBoBarb B IranpaB,rrelrr{r{, nporr{Borro-
JIoiIiHor{ AeiicrBuro Bo3rryqeHHoit arlloc{ep6r. EcJrr Dro raH, ro ror/{a cJreAyer
oiilI,IAaTb, STO BJILl.flHUe JILrlrI{fi 6y4er nponBJIfrTr,C.fI B ocl{oBrrolr Bo B0trbrlr]Hax c
IIalIlIeHbrrrLIt[ catrofiolJrolllerrl{eM B Jlr,rr.rl{flx, T. e. trper,rNryrqecTBer.rHo Bo
Bclrblrrlltax rlairort lI cpeAlrefi MorqHocru. B erorn CN,rbrcJre crarroBrrrcfl tro]r.grHbrM
peayJlr,'rar l{yuxe.na, corJracuo }roroporry tro(pacHeH}re rIBera Ha6[roAaercr
alaqe Bcero y cllJIbHLIx BcnDlrlreH. L[pocto B arot{ cJryrlae BriJIaA a}rl{cclroHHbrx
JrlIHI{fi, ocra6reHHLIx SHasI,ITeJrbrrr,rrf callolorJrouleutrerr, cJrr.rltrHotI lraJr, qro-
6r,r upunecu,r H Bar.rerrror\ry yrrerrbrueHrrro r{Bera B - V, B To BIJearfl Har{ y c.Tra-
6r,tr Bc.ruuren troltpacrreHr{e r{Bera r\{ox{er 6r,rrr cnorruerrcr,rpoBaHo o6parnr,rrr
Aefi crBI{err atrr,Iccl,rorrrrr,rx JrLIHr.rft .

.FIaxoueq, B [o.irr,By npeArroJro]rierrr{.s o ro},r, rrro rr3Nrer{errr,re co6crBeHHoro
IIBera rlcrrblueH, o6ycJIoBJIeHI'roe BJrLr.rrlIIrIeI[ at{I{ccl{orrrrbrx irI{HI{fi, Mo}r(er r,rr-
paT6 3ar{eTrryro poJrr, B r{3r{ererrr,rH IIBeTa cyMMapHoro r,r3JryqeHr.r.E, cBr,rAeTe"rrb-
crByror ranlrie HerrocpeAcrBerrrrbre $oroetexrpr.rqecnrre Ha6[roAeHufl c yaFio-
troJrocn6rr{lr {r,r.rusrpanur, BbrtroJrr{errHr,re tlyrafinonrirr 

1191. B ynaaanuoit pa6ore
6rr",rlr nory.relrbr r{prrBbre 6,necHa rpex BCrrbrrrreH BBeaAbr EV Lac B ctrcHrpaJrr,-
TIbIx I,rnrepBarax: 3350-3650, 4155-4280 n 5120-5320 A (n 4anr,neliure,rr
g.nay4o6crnao6oanaqr.mrr,rxarepea U', B' vV'),-cso6o4urrx or cr4JrbHbrx Errrrc-
clloHllbtx "ur,rurtfi. Cre4onarc;nbrro, ecrtr ]rr,rcr{aaarrHoe BLIIxe npeArloJro}FieHr4e
cilpaROAJI14Bo, To lro]riHo o]rrr.rl(arb, rrro BJrr,rflFrI{e BoBtryqeHrrofi arlroc(tepr,r
AoJrlriiro npoflBJr.ETbcfl BAecr, B (qr,rcrotr{ BrrAe). rlro6rr npoBepnrb ero, Teoperr,r-
qe.cfille HpLlBbIe 6lecxa 6rrnr.r uepecqr{ra}rbr Ha coorBercrByrorqr.re trurepBaJrbr
B' u V', rra ocHoBal.rllu arero 6r,rnr,r noryueHr,r reoperrr.lecxr.re BHaseul4fl ],rsrrcHe-
I{I,Ifl qBera B' - V', Peayrttarui a.rnx nr,lur.rcneunfi uplr T;t$it : 3000",
E: 0,25, at: I r,r p : 0,3 r I rpr.rBeAelrbr ua rpa(ruHe $rar. B. Tau xie 4arilr
rra6rIoAaBrxuecfl Beflr.rqutrw B' - V'l BB.ETbre r,rs pa6orlr [19] , grq AByx BClbr-
rtreH (u.racxo/1.rrrrtrr{e BerBr{ npr,rBr,rx 6;necxa r(oropbrx yAoBJrerBop.rrror ycJroBr,rrc
(rJIaAr{ocrl,r>) . Mu Br.rAtrrM?qro, Hecrrorp.rl Ha cpaBrrl,rreJrbrro 6o.nr,rune orulr6xr,r
I-Ia6Jrro1eHufi, ouu AoBoJrr,Ho xopouo corJracyrorc.E c peayJrbraratrrr Br,rcr,rcre-
ur,Ir?. CvrqecrBelrHo rar(ffie ro, rITo ocHoRrrbie rrapailrerpbr DTr.rx Bcrrbrrrrer{, T. e.
aIInJII,ITyAa I{ AIIIITeJIbHOCTb,- BeJrlrqr.r}rbl ToIo irie nopflAHa, rITo u Bo Bcrrr,Irlr-
nax EV Lac, upe4craBJrerrrrbrx na rftlrr. 6.

TaHuu o6paaou, npuBeAeIrIIr,re apryrreHTbr rroBBoJI.flIor BaI{JIroalrrrL, qro
npeArroronielrlre o BoBrroirrrrolr BJrrrnLlul,lr Dnrr.rccrroriHbrx tlrunfi Ha r{BeroBr,re xa-
pa(reprlcTrrl{l{ rr HpI{BbIe 6recxa BcrrbrrrreH, o6ycloB[eHEo]r pa3Jrr{rr}rer{ Ter,r-
troB BbIOBeql,rBaHr.rrl I,IX Jll4rrefiqaTOrO I4 }relpepbrBHolo I{3ilyrreHr,rfl, IrpeAcTaBJI.E-
ercfl AoBoJIr,Ho rrpaBAouo4o6rrrtu. B to nperra Harr BJrr{rrHrre aTr{oc6eptroro
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tsosl\ryqeHr{.rr rrpoflBJrflerc.E B ocHoBHoru B o6Jracru V, nlunune ,rruu.wit AoJr}r{Ho
cr(flBl{Bflrbc.tr B cr{Hefi lr yltrpaSlroneronofi qacrrrx cnexrpa. flo croeny xa-
panrepy 4eficrnr,re Errrx AByx {axropoa oArrr{ar(oBo: o6a oslr - xarnqr,rfi B cBo-
efi o6nacrlr cneHrpa - nplrBoA,Er K BaMeAJreur,rro claAa 6recxa; oAHaRo B or-
.JrI,Ique or al'lroc{eprroro Boal\rvtr{errr{a, 4efic:rnne r{oropoto B par{Hax paccr{or-
penrtofi l{oAeJIrI Ire SaBI40I{T or t\Iorr{Hocru BclbllrreK, BJIr.IflHlre E}rr{ccr{oHHI{X JII{-
nr,rfi cne4yer ollil,IAarb Bo Bcnr,rlrnax c rrarlMelrbrlrrlr caMororJroqerrr{ear s 6aJrr-
xIepoBcnl{x JrLIHtrnx, T. e. [perr[iyqecrBeHHo Bo BCrr6rrr]Hax ua,noft Lr cpeAHeii
l\{OllIIOCTI4, a TaIiilie, BOBIIOiI{IIO, Ha ((XBOCTe) CI{JIb}ILIX BCIIbIIIIeH.

8. OqeHra lrrrHrrMaJrbHofi Br,rcorr,r Bcrrbrrrren
HaA rroBepxHocTr,ro SB€SAbI

B sannro.rerrrre ucxoA.fl r,ra ycJroBr.rfl rfaJrocrr{ rel{ncparyprroro BoBr{yqerrrr.E
arlroc(bepbr oqeHr,rrr LTLTHI{NraiIErroe paccrorrnr're or rroBellxHocru BBeBAsr rr.i*,
Ha Horoporr rrolner rrpor.rcxoArrrb BricBearrrBar{r,re Bcrrr,rurex. Ecrr,r r .- paccro-
flIrr.re Bcnrrrrrrnrr or rroBepxHocrll aBeBAr,r, To uplr6Jll{3rrreJrb}ro qerBeprafl qacrl
Br{eprr{lr BcrrLrlrrirl 6y4er rrorJrouerJa yrracrr{o^,r arrroc{lepr,r paAr{ycoM r t[.
'ro"uu1r,rnoft /2, cooraercrnyrcrqefi onrl{qecHofi r.[y6r.rue "t : l, r,r Bo3]rr{Haro[rce
ilprr DroNr rerlreparypHoe BO3NIyrrIeHr,re paBHo T =:0,25 LlpnCrV, rge 7 .-
,o6r,ell Bogrryrqerruoft o6racru: V : itr2h. flpttuuu.an Crr= ${, ,a" R -
ra3oBa.E trocToflHHafl, P - r\foJren]Jrrr]lnHfi nec Berr{ecrBa, c yqeToNr ypaBHe-
HI{_fl COCTOEHT,LS HaXOAI{1\r

r : (L)nhP gl)-1t,L't, (17)

Cornacno NroAeJrrr arrroc$epbr Ayuaua [9] AJrfl BBeBAr,r c 7orb0 : 3000' u
lgg-5 er.raqeulrq hv Pg ua r.ny6nrre t: I paBrrbr coorBercrBeuno h-
- 2.70-4 Rx:0,9.10-4fio v Pe : 2,5.106 )uru,f cu,z. flpururuaa BrraqeFrr.re
0 : 0,2 (uro coo'rnercrByer rroBr{rrreHr{ro reMreparypbr arrloc$epbr rra 500-
600'), ua (L7) noryqaerr

l"min E 1g-t [tlz (18)

FtaH raasecruo, AJIfl BclrblrrrencpeAueftMolquocrr.r troJIHa.E arreprr{ff, perr{cr-
pr4pyeMafl B cr{creN{e U BV, panwa 1032 epe [9] , uro B rrpeAtroJ]o]fieHr{}r ne6ytap-
noft rroge;rlr Bcrrbrlrlex cocTaBJLfler upra6;nlrararelrruo qerBeprb r.rr-rrerpa.nr,noft
aueprr{r{ .L. Ilpuuuuarr aro Bo BHrrMar.rrre, u3 Sopr{ynrr (18) rorysaeM, qro N{rr-

HI{i\IaJrL}ra.fi Br,ICOTa, Ua nOrOpOfi MO}fieT npOr{CXOAT{TI, Br,rCBeqrrBaHr4e BCrlr]IrrreH
cpeAHeft n{olr{Hocrl{, [pI{ ycJloBr{r{, qro rerlrleparypuoe BoBN{yrqeHrre aril{oc{e-
pbl HaxoAl{rcfl B [peAeJrax 0 - 0,2, panua rrnin t 2.10s cil, = Q,Q6fi*.
B cnyuae nroqHblx Bcrrbrrrren Brraqeurre r,irr 6yAer cocraBJr.trTr, ylr{e HecKoJrF,Ito

Aecrrrbrx. paArryca BBeBAbr. Tar, upr.r L: 1034 gp?, BerwtvH& l"1111 : 0,6fi* .

Samerunr, rrro arrr oqeHnr{ AoBoJrr,Ho c.rra6o BaBrrcar or rrpor{BBo.na n n116ope
BHarreHr{ft h, Pg w 0, uocHo"nrHy B BErpa?fieunu (77) yr{a3aHHbre BerrquHbr
cro.Er IIOA nopHeM.

Cre4onarerr,Ho, trpr{ Morqrrbrx Bcrrbrrrrnax paaMep BoBlryqerrHoft o6nacru
aTrrocsepbr r,ro}IteT cocraBJIflTL y)fie BaMeTr{yrc qacTb IIoBepxHocTr{ 3Be3Ar,r.
B orou cryrrae rerrleparypHoe BoBNryqeur.re arMoc$epbr Molr{Ho 6uno 6rr Ha6ilro-
IaTb HerrocpeAcTBeHHo Ha ctreHTpoIpaMlrax, rlo[yrreHHr,Ix Bo BpeM.E BcIrbIrrIeK,
B BrrAe saMbrBaHrr.E a6cop6q[ouurrx oco6euHocreft HeBosMyqerrHoro cler{rpa.

Hanoirerl, ecJrr{ trpr{Hrrr,, cJreAy.E [201 , vro roJrrqr{Ha xpoMoc{epbr z* y
BBeaA rr4na UV Cet, Bbrpa?fleHHa.rr B AoJr.sx paAr{yca aBeaAr;r, Toro Ere rloprrARa,
r{ro u Ha Corurqe (r*:5.10-44*/Ro), ro cAeJraHHbre Bbrrxe orleHnlt BeJrr{qur'rbr
rmin OBHaqaIOT, qTO npOqeCC BLICBeSLIBaEI4.E BCIIbIIIIeH y ATI{X SBeBA npOI{CXOAI{T

AaJreRo Ba upeAeJraMu xpomoc$epbr. HecNrorp.rrHa aro, uocJre4r{ee o6cTofiTerb-
crBo HeJrbsfl csurarE, peruarcu{r{N,r apryMeHroM rrporr4B xpoMoc{epHoft nro4elu
BcIIbIrueH BBeBA rr{tra UV Cet [3], rax KaH xopouo r{BBecrHo, HalpuMep, qro
paar{epbr MoIqHr,Ix Bctrhrrrrex na Connqe ran}r{e BHasurerbuo [peBbrrrraror
(unor4a trosrr,r Ha flop.sAon) ronuluuy Hr,r]r{Hefi xpoMoc{epbr Co.rnqa.
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Ocuorur,re Br,IBoAbr

1. Prr,rlo,.rrrerr Teoperr,rqecnr,rfi pacrrer HecraI{rIoHapIIoro cBesel1ut{ aTrroc-

Qeprt c Jryrrr,rcrr{Lr treperlocoxl oHeptrrrr, Bog}ryqaenrofi rta.uyuerruerr Bcrlt;Ilrxr,I,
[prr c;reAyroql.rx IIpeArloJrorierrrrflx: Ten{trepaTy]lHoe Bo3NIytqeIIIIe n aruocrfepe
lra,ro, rioa(r(tr,rquenr norJiol{el{I,rt{ }re BaBr,rcl{T or rI&crorhl, cBe'rI,Ir\rocrb BCTIIIIuKI,I

r{Bx{errflerc.fl no BaHoHy L (tr,) : (1 l- 0r)-', I,I I{Ber ee I,IBJIVIIeIITIfl I{e rlcrr.aerc.tr
rlplr Br,[cBcrrrlRaHI,I]r. Ha ocrroganrllr EToro nocrpoelIr,I TeoperIIrIecHI,Ie ltpllBr{e
6.necria cyuxrilpuoro uaflyqeulr.fl . (ncnr,rrrxa trJIIoc BoBNryqeI{Ha.E alrroct{lepa) r
Soroc,neriTprr.recnoit crrcrcrre tlBV u BblslrcrcHo rIBxIeIIeHrIe ero qBera U - B,
B - V. Jlonaaano, rrro BHlraA uBflyqetrtrfl Boarrytr]eHlloii aruoc{cpLI, TIaHCI,I-

rrarnur,rii s o6lacru 7 n nrurrulralrsrrfi B o6racrtr U, oupe4e;rxercfl Il ocuoBl.Iorr
/r,By,\tfl BCJjrnlir/rrr&rfl4: oTrrolleHtrelr BpeMelrl{ TerrrrepaTypnoii perancaqlrrt no-
Bepxrrocl'rtr,rx cJroeB auroc{epu rt xapalirepHor{y Bpe}{e}Ill BIJCBerluBarr[fl
BCrrLlxIr{I,I lr orrrolreH]Ierl EHeplllr,I BCTTT,IITIFiII, perUCrpUpyeuofi B crlcre]re
UBV, rt norlrofi arleprl,Ir,t, B To Bpel{.a ItaH IroJloine}Iue qBeroBl{x rpel{oB Ha

ABy\u,Berrrr,r-\ AI,IarpaMMax U - B, B - 7 aannclr:r rJIaBEr{NI o6paaorr ot at|l-
(teHlr'r nrrori rerrlep arypbl BBeBI(bI.

2. Cpanlrcnr.re reopernqecfirrx Aarrrrhrx c peayJlr'raralru ua6.nro4errufi nona-
SbrBaer, arl'o r{sJlyarerrlrrr BoSrryrqelruofi arlrocseprr or(aSIJBaerc.E llocraroalHo
AJrr{ roro, .rro6r,r o6'r,.scnurr, ua6rro4arrueecn B, ItyrrHenert rrBr{erreHl,Ie IIBe-
TOBnTX xapartTepl,lcTllfi IIeHoTopLrx Bcrrbrrrrer, a Tanlr{e tro-EBJTeHI{e ue4nerruofi
Hotrilorrcrrrr,r rra Kpl,rBr,rx 6lecna u o6nacur 7.

3. Brrecre c rer\r orl{eqe}ro, qro peayrbrarll AByxqBerrrl;Ix Ha6rro4cu[I,i
ft. cD. Llyraiinona, a rarilxe rra6lrogenufl r{enoropllx Apyrrrx aBrolloB rre yH-
JraAltrilarorc-fl B palrr{r,r paccr/rorpeHnofi uoge.nr BcrrLlluclt. Brrcmaaanr,r apry-
x{elrrbr B noJrbay roro, qro Roguoxuofi npuuuuofi pacxo}riAer{r{fl Teoplrr rI Ha-
6;nrogour,rir uoilieT 6rrtr r,ranreueHlle IIBera co6crneunoro I,IBryseHrIfI BCTIIJITIeH,

o6yclonnclrrroe pfl3Jrr.rrrrrclr rer{rroR BT,rcBeqr,rBaHIr.rr Ilrx Jrlrruefirraroro l,t HenpeplrB-
rloro cneltrlloB.

1r. B npeTluoJroliclrlrlr, rrro AByxnorrrroHelrrHarr lIo/IeJIb Bcrrr,rmeri cnpaBeA-
JrtrBa, or(eHria rrr,rrrr.ll{aJlr,uor'.i sr,rcotLr Bcrlr,ruren Halt troBepxl{ocTbro 3DetsALI, tro-
,iryqerrrraf r,r3 ycJroBu.E MaJlocrlr relrlleparyp]Ioro Bo3MyndeEtr.E arrlocoepEl, Aa-
er Arr.s BcrbrrreH cpe4refi MolrlrTocrrr (L - lgtz ape) aE.aueE.tre rmtn: Q,06,R*.
Ec;nr,r upr,rnrrb IrapaMerprr xpo'uoc$ep BcnblxrlBarorqux gBeBA, cJIeAyrI [20], ero
osrraqaer, qro Irpoqecc BbrcBeqr{Barfl,Irr BcrrbrrueH IrpoucxoAuT AaJIeHo 3a nlleAe-
JIar{r.r xpor{oc{epu.

B Ban",rro.reHr,re aBrop rrptrHoclrr rny6onyro 6naro4apuocrB P. E. fepur-
6epry ra lI. tlr. 9)rrafiuony aa o6cyxrgeHrre BorrpocoB, Barpouyrblx B crarE,e.
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A n,A I E M fi fl. HAYTT CCCP

I{3BECTI{fl HPIJlVIC HOI,I ACTPO q)I,I3 tr{AI

Tou XL\rIII, 1973
E CI{ O]T OE CEPtsAT OPYITI
I.

USMEHEIII,IE XPOMOCOEPHOIZ CETT(I{ CO BPEMEHEM

T. T. Ilau, U. C. ,IIa6a

-t{ayuarorca Bperreurrilre lrBMe}reui.{fl xpoMoc{ep}roii cerxra rro Kzsz-cre1rporeJr1rorpaM-
MaM. flofly\ierro, qro rrpfiocrr; xpoMoc{epHofi cer:Hr HaIt B rlerrrpe Arrcna CoJrHrIa, ran r rra
IloJlrocax MerrfleTcg c qr.lRJroM cofifleqHoft aRTr{BirocTr,r, Be;ruqrarla gpftocTu }r]eJI}toB xpo-
Moc+epHoft cerRLI BaBrrcrrT oT norqHocrr4 cofiHeqHoii aftrr.rsEocTr.r.

B re.reul,re flocJreAurrx AByx qirniroB colrnequoii aI{Tr Brrocrr/I Ha6JrroAaroc]; He6oJrr,uoe
IIpeBr,IiIIeHr're flpRocTII y3eJrltoB Ha N-rroJrroce [o cpaBrrei.Irlrc c S-rIoJIrocoM.

" "x 
uffl#J#.""?.ilH3;' 

:##:s"'#:'Hon 
xporrroc{epnort cetn, D qerrrpe coruqa

,"* Tr3r%X8fiiir"T,fi;",*,#':#3:'i: 
xpouoc{eprroii ceu*r o6vcnon'nerro rnanu,m o6pa-

TINIE VARIATIONS OF CIIROMOSPHERIC NET\,\IORK, by T. T. Tsrzp and
I. S. Luba.- Time variations of the chrornospheric netrvork is studied usirg K232 spe-
ctrohelioglams.

It is foun.d that the brightness of chrornospheric netrvorl< at the center of thc Sun
and at the nor.'thern and southern poles changes rvith the cycle of the solal activity. The
briglrtncss ol'knots oI tlr" chrornosplreric nctrvork increasos rviLlr tlrc solal acl,ivitv.

Durirrg trvo last solar cyclos tlrc bliglrtnoss oI l,lre chrorrrosplroric neIrvork al lhe
nort'lrcrrr polo las a liLtle largcr Lhan 

-l,lrat at t'lre sou['lrcln pole. tn most cascs Lhe
brightness oI the chromospheric netn,orl< at the center oI tlie Sun and at N- and S-poles
changes synchronousciy.

It is suggested, that the belraviour oI the chroniospheric nebrvork is closely connected
u,ith the changes of the genelal magnetic lield of the Sun.

Panee n [1] 6uno rrafiAeuo, lrro noHrpacr r{ paar{epbr xpol{oc+epnofi cerr(rr,
Ea6rroAaeMofi n nrnrluu Kr* Ca II, uenaro:rc.E c rlr,rnJror{ coJruequofi anrrasuo-
cru. OHaBaJIocb, qro r(ouTpacr lr paal{epbr xpoMoc{epuofi cernr.r B JrrlHrrrr KzB2

AOCTI{rarOT HaI46oflr,uero 3HaqeHl4fl B roAr,r MaKclrMyr{a coJrrrerrHofi anTrrBrroCTr{
I{ HAIIMEIIbIIIETO BHAIIEHU,fI B TOAbI I,II{EI{T{YMA, fIOATXE AHATOIUqHT,IE PESYJIbTA-
TLr 6bulu froJtyt1g11n, s [2] gns roro ]Ke 19-ro quHra coJrrreqrroft axrrnnnocrrz.

34ecr rrbl I4ayqael,r r{BrrerreHlle co Bpe}rerrel{ xpoMoc{epuoft cerru na 6o.rree
o6rulrpuoiu r{areprraJre Ba rreprroA c 1956 uo 1969 r. Sror rreprroA oxBarr,rBaer
IIosrI{ rroJIHocrF,Io 19-fi qunn coJiueqHoft aHTr{BHocrrr ra 6tirr,ruyro .{acrs 20-ro
rIr4HJra. Itpoue roro, B orlurrrre or 17,2l, BAecb xpoMoc{epHa.E cerHa r{Byqa-
erc.fl He ToJrbKo B qer.rTpaJrbHofi o6Jlacrr,l Ha CoJrr{qe, IIo rr oAHoBpeN{eHr.ro Ha
N- u S-ro;rmcax ($rzr. 1).

,[,;ra uayuerllrq 6r,rrIa r{cfroJrbaoBaubr ctrexTporeJrlrorpa]\nrbr, r(oropr,re Ha-
rruHafl c 1956 r. cur{MaJrrrcb e}r{eArreBLro B Jrr4ur4r[ Krr, ua cfieHrporeJruorpa{e
Hprrucxoft acrpo$lrauuecxofi o6cepnaropur [3] . fluauerp rB06pax{eHus Conn-
qa Ha cfler(TporeJrl{orpaMMax paBeH 5 cn. Mayu&etrfrrre CleHTpoleJrrrorpaNrMbr
BbI6I,rparr4cr, rar(, .rro6rt 1) ouu 6r,rnlr nonyueur,r trpr4 xoporur4x rr oAr{HanoBr,rx
ycJroBIr.Ex ua6mogeuvft; 2) trJrorHocrr4 [oqepHeHr.rfi 6],'.ttt HopMaJrrrrrbrMr{;
3) n6lusu qer{rpa Colnua r{ roJrrocoB He 6r,uro axrr.rBHbrx o6;nacrefi. Bcero 4na
{orouerprnuecnofi o6pa6orxu 6r,r.no oro6pauo 53 crer{rporeJrlrorpaMMbr, Aarr,r
troIyqeHuf noropblx [pI{BeAeHbI B ra6Jr. L Ha xaxr4oft us or:o6par{Hbrx crrenr-
poreJrrrorpar{Nr B o6Jracrr.r paaMepou - 8 ,106 n.toz, pacuoJroxerrHoft B r{eurpe
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Arrcna Cornqa, u s o6racrrx paar,repov. - 4,5.106 nnz, pacrroJrox{er{}rbrx Ha
S- lr N-uonrocax, r{BrfepflJrr{c}, na ur.rHpo{oror\[erpe MO-2 trJrorHocrr,r rroqep-
ueurar,l Bcex yBeJIKoB r{ rrplrJrerarorqr{x r( Hr{M rreBo3t{yrqeHr.rbrx Mecr. 3na.reHu.E
rouepuenuit o6r,rqusrun MeroAalurr rrepeBoAr,rJrr{cr, B ]4ureucr{Bnocrrr. O6nacrr.r
ua N- u S-uonrocax 6panucr, cfll{Merpuquo oruocr.rreJrbHo qeHrpa Connqa, pac-
croflHl4e I,Ix qellrpoB paBIIflJIocb g : sin I : 0,83. Iipu {oroMerprrpoBaHr4tr
Mbr BcerAa cTapaJlr{cb rrSrfeprlTr, uau6onee Ter{Hoe Ha }reraTrrBe MecTo B ySeJrKe.
O6uqlto na Ham4oft clenrporeJrrrorpaMr,re r.raMepflJrocb He nreHee 100 apHnx
yaeJrr(oB B rleurpe Arrcfta rr He Melree 60 a xaln4oft nroqa4xe y uonrocoa. LIo-
ToM AJIfi Haxt4oft o6;racrr B rleHTpe I{ Ha troJlrocax Bbrqr{cJr.rrJrocB B orAeJrbHo-
crlr cpeAHee grraqeul,re orrlocr.rreJrr,uofi rprocru yselxoe'7.

Peay"nr,ra'rrr r,ralrepenlrii: AJr.rI BCex rrJracrr{Hon [prrBeAeHr,r n ra6.n. I r,r na
{ur. 2. flapalrenrHo co cpeAHr{r\{rr flpfiocrfli\rr{ Ha arofi {urype rpeAcraBJrerr
cpe4ru.rfi Ba r,recflr{ xoA naqecrBa raso6panreHlrR Collrqa, rtoropoe or\e[r,rBaJrocr]
Br{Bya;rrE,rro no ngtlr6atnr,uofi [rrtaJre B yrperrr.rr{e sacrr Ha6rrogelrr,rr?. Eat;n 5
COorBerCrByeT Hal,ulyqlxr.rlr r,raO6panteHllflrl, HorAa lra rroBepxrroorrr C0Jrrrqa
na6nro4aro'r'cr AeraJrrr crpynryprrr llr,rarrerpolr 7"; 6alrr 1 - uar,rxy1rurrrr, npr.r
Hoiropbrx ne na6.nro4aercfl crpynrypa < 5" . lI xors cnerirporeJrr,rorpalrlrrrr }re-
peAHO IIOJIyqaJIIICIT IIeCI{OJIbltO IIOS}I{e, aIell Oqe}II,IBaJIOCL ItaqeCTBo i,raO6pa-
rr(ellr,Ifl, reirr IIe Menee ltpr{Ba.fl liasecrBa uao6paxrenur Aaer r r,rauecrnoil lrepe
rlpeAcraBJreuue o6 ycJloBrr-trx [oryqeHufl crrenrpore,Trrrorpanrlr. I{aH nn4rro na
Sur. 2, cpeAHfl.rl orHocrrrerrbr.rafl rrpnocrb yBeJrHoB r{an, ts rle}rrpe, rari rr Ha
rroJrrocax tror{aBErBaer L.rai\rerrerrl{e co BpenreHexr. B r1e;rolr Br,rA r,rBrre}reHrrfl

'1'a 6 ,,t rr 11 rr 1
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/o1J7
I to! /964 /900 /s00 /-ttdor

{Dur' 2. I'1::rrerreurre cpe4rreii orrrocrrreJrrrrroii .npxocrrr yBcJrr{oB xporroc{o1;noii ce.rxr.r
co Ilpcrrerrol\r

HtcHUfi (lorrrl\a

/!.f0

co Bper\rerrcxl cl)eArrllx flpl{ocTcr,i SIIaaII,ITe.rIrrrro OTJIUrIaeTo.fl oT xo[a Itaqe-
crBa I't3o6pa?rieIlllt{, T. e. uBrIeIIe}Ilre naqecula uao6pairieul,rx lre llJtrr.fler cy-
ulecrBeHro rra peSyJrr,rarLr. Ha {r,rr, 2 orqerJJlrBo Br,rArro, trro cpeAlrfrfl .qpriocTE
yBeJIItoB rlalr6o;rr,tttalr B roA r{aHcI{rlraJrbrroii co.irlrequoii an.rrnanocrr,r 19-ro
qI,II{Ja - 1958 r. Xour xreflce orrrerJrl4Bo, r{o rariir{e Br,rl([o, rrro cpeArrflrr.qp-
Itoc?b yBcJrItoB /loclllraer Nranclrrryrla B toAbl lrar,r6olr,nreii an'rttnrrocrur 20-ro
I{I4ItJra - 1968-1969 rr. Coorsetcrneurro Mr{rrrrmylr cl]e4rrefi o'rrrocr,rrenr,noit
flpItOCTl-I yBeJtItOB IIIIIIXOAIITC.E Ha IOA tr{lIHlIr\I}r\IO CoJI}IeqIIOii: aIiTItIlIIOCTl,I. Aa-
Jree Ha {r,rr. 2 Br,rAuo, arro B rol[br r{ancr,rlryx,ra anr],rBrrocrr,r 19-ro qun.na clleArrrrr{
"flpnocTb yseJrnoB saxreTr{o Br,rllre, arelr B to/(r,r nr&(cr{xr}rr\r& 20-ro quHla. c 4pyrofi
crollolrr,r, rrBBecrrlo, qro BeJrllarrrrra arrrccJl Bonr,$a u 1958 r.6r,ura B ABa
paBa 6oJIr,ue, yer\r n t968 r. Tanlrrr o6paaorr, Aarrnrrre Ha 6lrr. 2 r^yno uor{a3Lr-
Bal.o'l cBtISL, flpliocrrl yBeJrI{oB x]rorrocoeplIoii ccrrin c coJlrreqHor,i aH.r.[rRr]ocTbro.

l{pyrou oco6euilocrblo Lraxlelreul{rr co rrlrenrcrrexr cpe/Irrr,rx flpr{ocleit yBeil-
ITOI] ,'IB.II'IETC.'I TO, IITO, 3A I{CITJI]O{EIIUEX'I OTAEJILIIJ,IX CJIYAIAOB, i].T.I{ IISIIEIIEHI,I'I B
qenrile II IIa rloJrlocax nporrcxoA-sr cl.rHxpoirrro. f]trn oqeHrir{ cBrrar,r xrcirrAy rra-
uetIeIIlICl\I co Bpexiel{err cpe4ueii .fiIll{ocrl,r B y3Jrax B rleHrlle rr Ha IloJrrocax 6br-
.lII{ III{tIIrcJIer{l,I I{oE(trorrqrre}ITlr li.ruefirroii r{oplle"rlflr{rrr,r r, r{orollr,rc npr,rBeA0rrbr
Itil)tie.

I{en'rp - N-no.;rroc 0,8340,02r
I{crrrp - S-ironroc 0,80-L0,05

N-rp;uoc - S-uorrco 0,80t0,05

I4a orux AaIIrlbrx II,IAIIO, arro BHaqeuI4rr r raltiHe [oIiaBbIBaIor tlaJrr,Irlne on])cAe-
"'IEIJIIOiA| CI]a3I,I IIE?III1Y IISIIEIIEHI,IETI CPEAIIEIT I,IIITCIICI,IBHOCTI,I B I{CII?]}E r,r IIA NO_
I rocax.

lVlr,r rali;rie paccr{orpeJrI4, }Ie }reFrr{ercn Jrt[ co Bpe,\rerrex{ coorno]rrerrrle r{e-
iI{Ay r{llRocrt{lrl'I ytseJrltoB IIa S- ll N-fioJflocax Colnqa. .(.rua croro rro BC€xr lrr\{o-
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-I__ rroE I ,^rru 
I

I 956

1.957

I 958

1 959

19rio
1962
ts63

0,921.
0,975
0,982
0, 984

1 ,036
1 ,026
1,032

I 960

tg62
196 3

1,964
{ 965

0,921,
1 ,039
I ,0ol
o, 957

0,967
0, 988

I,ooo

7,071.
1 ,039
1.,032
0,997
0,997

1964
t 965

1 966

1967

t96B
t 969

196 6

t967
1 S68

t 961

T a 6.rr r,rua 2

1956

1957

t 958

t 959

t ,000
0, 938

0,974
I ,030

{ ,028
1,,01,7

1,017
I ,007

Iorru{N{c,rr Aa[rHbrlr 6r,rnu s],rsI4cJIeHLI ycpeAHeHHbIe Ba r(a)r{Ar,Ift ro4 oruomenz.n
apHocrefi ua N- ra S-nonrocax. ,(anutre sbrq[creHufi npI'rBeAeHLI s ra6il. 2.

tr4a ra6.ulrqrr Br{A}Io, qro, xorfl BerrlsuHbl ycpeAHeHHbIx .rlpr(ocrefi ua o6o-
Irx rroJrrocax 6r-ttzxu, Terr He r{eHee B TeqeHrre uayqaeNloro nepl4oAa ua6rro4a-
eTc.fl HeHOrOpOe flpeBbrrrreHrre .spHocrl{ yseJrKoB na N-uonroce IIo cpaBHeHIrIo c
.apKocTt'ro r.ra S-nolroce.

,[,aree rrr,r Br,rqucJrI{JII{ orHoIrIeHIre cpeAHrrx -flpl(ocrefi n qeutpe Connqa n
Ha rroJrrocax. Bce 4auurre, roryseHHr'Ie AJLrI oAlloro r{ Toro }I{e roAa, ycpeAH.fl-
;rucr,. PesyJrbrarEr srrsucneHzft upr{BeAeI'IbI s ra6r. 3.

0,997
r ,00r
I,027
t ,001
I ,000
I ,001r

r-slt

Ta.6;rlrqa 3

I ,000
t ,005
1 ,000
0, 985

0 ,984
0,999

Bs;quo, qro npuBeAeHHbIe orlroulerll{x q;ra o6olrx rroJrrocoB 6rr'raxlr H eAI{-

uuqe. 3ro rroRaBr,IBaer, rrro cpeAHr{e orHocl{TeJrbrlble .spxocrl{ yBeJIKoB B IIeHT-
pe Ir Ha froJrlocax [paHTurIecKI{ oAr{HaHoBr,I I{ noJIe6aEI{e UX .flpnocTl{ O6r'r.IUO

uporrcxoAr{T Cr{HxpoHHo. Ilocxo.;rr,xy ,{pnocrl B yseJlxax BBIpa}IieHa B eAIIHII-
Uax Epnogrr{ cooeAlleto I.IeBoBMyqeHHoro Coluqa, ro r{sMerrelll{e flpxocrrr
y3eJrnoB nprr fiepexoAe or rlelrrpa H rroJllocar{ 6y4er aaaucerE, I{aH or IrBMe}IeHr[.8

.frpnocrr/r cas{rtx yBeJIKoB, ran I[ HeBosuyrqeuuoft xporroc{eprr. ,[,anuue ta6r. 3

roBopflr o roM, qro flpnocrb IleBoaN'Iyq,ennoft xpouoc$eprt I{ .rlp}(ocrr, yBeJrKoB

y6rreaet oAI{Ha(oBo c yAaJIe}IIIeM oT I{eIIrpa AI{CHa. Bepoatuo, aro CB.EBaIIo C

y6r,rraur.reu Synxqlru I{crorru[KoB c sr,rcorofi r atnroc{epe Co,nnqa.
tr{ntepecuO 6nr,n6 nr,rRcHIarr, He npoucxoAl{T JII{ I{3N'IeIIeI{IIe Crpyl{rypbl

yBeJrr(OB Or llaxcl{l{yr{a K I\{I,IHI{}IyI,Iy coJIHesHOfi axIIIBHOCTI{. Ouenu4uO, uto
AJI.fI OI(OHIIaTeJILHOTO BLIflCI'IeHUfl STOIO BOIIpOCa HylI{}IbI ltoflutlecTBeunr,re (pO-

TonrerpI4qecxrre IrccJreAoBaHrrfl. Mr,r uour,rr:arl{cb rroJryqllrr, rrel{oropble cBeAe-

Hr4fl o cTpynrype .rrpKrrx y3eJrr(oB rr3 cpaBrrerrr{fl AoJIr{ rlJrotrlaAr{, aar'rarofiup-
r(r{Mr{ y3eJrr(ar{rr B roAbr Maxcr{rryMa r{ I\{I{Hrn{yr{a coJlHesHofi axrlrsuoctlr. ,[,.n4
aroro [prr 10-Hparuou yBeJrrrqeHr.rr{ 6r,rnn uponeAeul;I Bapl4coBr(rr Bcex yaeJr-

noB, HOroplre BI{AHrI Ha uayqaeMoft unorqa4xe B I{el{rpe AI{cHa. Taxne 3apg99!-
KIr AeJIaJII{Cb rr0 Tperr frJracTrrHr{aNr, noJIyseHHbI[I CooTBeTCTBeHITO A {958,
1,964 u 1968 rr. flo uunl 6ruru oupe4erreHbr ullou{aAl{, BaHflrble r(aJIbrII{eBbIMI4

yBeJrr{aMr{ B paBJrusHbre IoAI,r, I{ Br,rqr{cJleHLI rrx oTHorrrenllq. OHaaaJIocl,' qTo

4O.rro ,ou"pxnocru Co,nnqa, BaII.tITafl KaJILqI{eBbIMI{ yBeJIKaMI{, s 1958 r. 6rrna
n 1,36 paaa 6orrr,ute, qeN{ a 7964 r'' a B 1968 r. n 7,24 paaa 6o.nr,ure, qeM B
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,1,964 t. Tarplu o6paaolr, Br{ArrM, qro B roAbr MaI(c[MyMos coilue'IHoft'al(Tl{BHocrtr

[oJlfi rroBepxuocrlr Connqa, Ba]rflTaf xanrquenofi DuIaccllefi, yBeJII{tII4Baer-

Cs. Harrut paHee l4l 6wno o6napymeuo, rlro orHocl{reJllrrafl flpnocrb KaJIb-

Ilr{eBbrx yBeJIr(oB BHe aI(TItBHr,rx o6nacreft n cpe4nelr BoBpaoraer c yBerlrqeHueM

rrx niloq,aAl{. Iloarouy I{aM IIpeACraBJIflerC.s, qro Ha OcHOBaHI{I{ [oJIyqeHELIx

AaHHbIx MOE(HO 3aI(JIIOqI{T}', rITO pa3}IepbLfIpItIIX yBeJIItOB HeCROJIT,KO yBeJltrIltr-

Barorcfi c pocroM coilEe-ruofi ar(Tl{BHocrrr.
pagolr-aaropon [5-Bl 6r,r.no uonaaauo, qro flp1r.re yseJrxr{, Ha6rroAaeMhreB

K-rllrun Ca I I u o6paayroq,ue xpoMoc$epnyrc cerxy, flBJr.rIIorc.E MecraMr{ I(oHqerr-

Tpar{uII MaIHLITHoTo no;ra. flpHocTb yBeJIKoB pacTer B cpeA}IeM c yBeII{qeHtreM

Ha[p.rI]fieHHoCTI{MarHI{THoIonoJIfl. O.Ies[AHo, 3TO CBI{AeTeJIbcTByeT o ToM, qTo

ycl{Jlerrl{e cBerleHu.fl I{aJIbI{ILfl, a CJIeAOBaTeJIbHO, Ir ero HaIpeB cBflSauEI c BeJIU-
.ruuoft Hatrp.fl)fieHrrocrr{ r\{arHlrrr{oro rroJrfl. floarouy }Io}I{Ho oxtl{Aarb' cro MEo-

rue oco6eHHocrI,I B noBeAeHI{I{ xpoMoc{epHofi cerxu otpa}fiaroT coorBercrByloq,tre
I4BMeHeHr{.fl MarHr{rgblx nonefi. 

-B 
raxou cJlyqae Ha oc}IoBaHr{I{ AaIr}IbIx $ut- 2

z ra6n. I lroxuo BaKJrroqI{Tr,, cro Hatrp.E}nerrHocrb MarIrI4TrIoro rIoJI.fl Brre aK-

Tr{BHr,rx o6nacreft r{Blrerlflerc.rl c rlrrr(JroN{ cornequoft al{rtr{BHocrl{. B rop,nr uar-
cr4MyMa aHTu'BHocrE HarlpfllHeHHocrb MarHI4THofo rloJrfl BHe aHTI4BHrrx o6nacrefi

AOcTr{IaeT t{aHcI{MaJIbHoIo Sr.rarleHufl, a B IoAbI MIIHI{MyMa aKTI{BIIOCTI4 - Mtr-

Hr{r{aJrbHoro. Benlrqzua }Iailp.E}I{eullocrlr MarHr4THoro rIoJItI B r{arcl,Il{yMe aK-

rr4BHocrr{ BaBr4cr4r or r{oquocrr{ qunJra. Marulrtnoe rIoJIe Ha N-uotroce flpeBoc-

xoAr{JIo o6r,rsHo tro BerrusuHe I{aII{I{rHoe noJle lra S-uolroce (ta6r.2). Ilepe-
qI{CJIeHI.IbIe peByJIr,TaTbI HaxOAflTCfl B CorJIaCI4I{ O AaIIHLIMII, IIOJIyaIeIIHbIMI4 IIO

uaonepeunamo6rqero Marrrr{r}roro nona Conrlqa [9]. Aa.lree ua $ur. 2 n 4arrnrrx,
nprrBeAeHHbIx Ila Crp. 75, C;re4yer, qro UBL{eHeHI4e co BpeI{e}IeM Hanp.E}HeEEO-

crl4 MarHI{TI{OrO IIOJIfl B I{eHTpe I,I Ha IIOJIIOCaX trpOI4CXOAI'IT B OCHOBHOM ctrHx-
poHHo, xor.fl B orAeJrr,Hr,Ie MoMeHrIi clrHxpol'IHoclb- Hap^ylraerc.g, AHanorns-
irue oco6euHocrr{ r{BMeHeHr{r Marrrr{THoro rloJrfl Ha N- u S-norlocax Ha6JrroAa.'

Jrr{cr, B t9-11]. B sacrnocru' s [10i orNleqaJrocb, qro AJr.rI o6rqero I\tarHrrrlroro
uon.s COrnqa xapal(TepHbl fiaI( AoJIloilepI{oAI{qeCItIte, TlIt I{ oqeul 6uctprre
(uopa4xa oAHoro-AHf) {lyxryaqlrr{ Ha o6oux rroJrrocax. Iloarouy uo xpaftuefi
r{epe re BTop[au{bre Ma(cI4MyMbr Ha 6ur. 2, xotopr,re no.lryrleHbl rro HecHoJIt,r(trM

I{BMepeHI{flM, oTpa}fialoT COOTBeTCTByIOqIIe LISMeHeHI{fl B MaIHIITHLIX IIOJIflX.

Ouenlr4no, uro [;rn u3yqeHufl 6r,rcrpr,rx IIBMeHeHIIfi B xpoMoc{epuofi_cetHe
Heo6xoAuMo raayqaTb CtreHrpoIeJIIIoIpaa,I^{bl C I4HrepBaJIo\rs l-2 AI'Ir1. TaRyIO

pa6ory Mr,r [peArloraraeM rlpoBecrrr a 6y4yIqeu.- B SaKnIOceHtre aBTOpbI Bblpax{alor uy6oHyIO 6,raro4apuogTl aI(aAeMI{I(y

A. E. CeseprroMy Ba rleHrrr{e yl(aaallrrfl'

fiexa6pr L97'1. r.

. JIur:eparypa
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Ar{AAEX,rU.fl. HAYIT CCCP

143llE crI'I fl I{Prrl}ICI{ orI A crPo (DlI3 I,raIE cI{ olrr oE cEpBATopI{u
Ton XLYIII, 1973 r.

IIHCTP)rMEI{TAJI];Hr\fl tIO"IIfIPBISAIIIIfl
I,I I,ISM,EPEI{I{fl NIAIHX,ITTIOIO IOJI,fl

B. A. Horon

Paccrtorperrtre rllrcrpyltcllTa.nr,rroii rroJrfllllr3allr'rrr, BoBrrrlnarorqcii rra acpna.rax 6alucrr-
Ilolo co.rntottllol o rc,lrectiora, rroria3aJlo, rrro orra llocyJrlecrBelltra /(JrrI rratrcpctrr.rii c Hpr,rlrcnr.rlt
lrat'nltlot pa(lolrr 0cJtII Ircr ]lacqcHTl)LIpoBarrrlfl rro.1Ioirie[rrrr cuetrpa.rrr,noii ;rrrruilt'orrrocrr-
ToJIrIIO BbI-\0/(IILrx ll(cJICl-I lta|lrrrTorparlta. q)a3onarl lroJrrillr'r3arlr.rrr TeJreCHOrra BJrr,r.flCT rra CI,Ir-
IIaJr MaIrIIIrrol'pa0a B crelIC rl3lrepe]l]jtr]t H 1, rAe r.rrrcrpyrrerrraJrbuafi acrnrlrcrpr.rfi BeelrarroB-
CftOrO ?JIIIll,TC'ra III)I3LIBaeT ITO?I{IIOC [OltlIJ]epOl]CItOC CItCTIIotIIIC JTIIITIIII. O4nartO O6yC.rfOr;rett-
Ilbre trTI1rI orulr6Htr rIaJrLr llo cpaIllIeIIrIlo c rrrr0rbnr edr[onrolr pacqcrrtpr.rpoRarrr,rrr, [prrcyrqr,nr
atofi cxclre rralrrrrrolpa(.ra.

ON TTIE INFLUI]NC]] OI,' TI]E INSTRI-T,IENTAL POL,,\RIZATION ON TIIE
MAGNETIC t''IE t,ll lItrASUllExlllNTS, by Ir. A. .Kotou.- The ilstrurlental pola-
rizal,ion ol l,lrr'>nliu'loriot' Toloscopr, is slrosrr to bo irrsignilicant [or nrcasult'rncnIs
tnirdc rviLlr llro (:t'inroarr vcrtor rrr;rgirt'lograIlr lrl.o\ ido(l LlraL Llrc Do1r1,[er corrrporrsator.
is capalrlr: 1o corrllt- s;roclral lirros s)'rnrrlolriCall5, 6', llro o-tiL slits. Tlre lrhaso loLirtlation
influenccs tlro siglal output in tlrc transr.elso f icld -t1 ,-rnode of the rnagnetoglaph ntele
an asymmet]'ic Zecrnatr triplet leads to fictitious l)opiier slrilt of lhc line. Ilorvever the
crrors caused. lry lotardation itsell arc sntall corrpalctl ir itlt {,Le itrLelent pure r.riscentering
r'Ifect, irr tlris rrrorlo.

TIartel errr,rx tr{arrItrrtloro no.rrfl I,ICriairiarorcf rrrrcrpyrrerrra.uruoii rroJr.rrpr,r-
Barlr,reir (tr4II), noairrrnaror.\er,f npr,r orpairicrrr,rr,r cBe,r.a or Bellr{aJr reJrecHo11a.
Bllrsrrne 14fl rle.rroctara 561110 pacclrotperro oqe Clrpco,u [1]. Ouo onaga.Trocb
lrecyqecuRCIIIIHII AJrfl I,IanrelleHr.rfi o6rqero noJrrl CoJrrrrla, IiorAa r{o}r[orrer{TlJ
pacqeIIJreHrra 6"rr etriirrpoBau rrr.

Op;rro I'ra rJIaBIrbI\ AocrouIICrIB nrcroAa Ba6rioria AJrfl rraxreperrrrfl npoAoJIE-
IIOIo IIo.rIfI ./1 I saIiJIIOYaeT0.fl B IIOqirlI IIOJIIIOTI IICI{JIIotleirr{rl 14I1 rplr Br,rrrl,rTa-
tlI4I4 cl,Iruil"'iroB or AByx }ipbrJIbeB crreHTllrl.rrbrror,l ;ruur.rra. lJ cxelre cJloirtetrl,rfl AJrrr
perllc'rl)aI1l{lI norepeqlloro ror-fl /11 lrcuo"utByercr{ HorlfleHcaroll ruHelluofi
noJI.fIIIIISal(rrr,r. 11 pr.t ETOtr cepr,eSrrlrro orroarroc:tr, rroi{ieT n.lleACTaBJrr{Tb oaSoBar{
noJr,frpr.r3ar{r.rfl (q)il), qaciflrqrro npeBparqaroLi(af "Trr.rrleLiHyro noJr.frptrsaqr,rro B

I{pyroByro, rI nao60por. IIanpr,rrrep, o6Illr,rpHbrc pacqerT,r 14lI qenocrara flor-
cAarlCttoit o6cellBarollu:r- 12) rol{a3rrltaror, arro AJr.rr Droro uHg:rpyr{errra r{otsd-
Surluerir rparrc4ollNrar{i,ruI r{oir{er cocraBJrflrb 359.6 t3l. (Dll ur,raLraaer acr{}r-
Morpr{ro pacfllleAeJre}rr.r-q cutHa,rra rltatrrr,rrorpa+a BHyrpr{ Jrr{}rrrn, qro npr,r I,Ic-
rIoJrbSoBaIII,II,I allrorlarllrlecnoro Horrlerrcaropa JryseBor,i cFiopocrll rrolr{cr
rIpI'lBoAI,ITL It 60.rILULI]I IIorpetrllrocr-flrr B r{artel]errr{r,r HonrroneHT I{; rra oro oco-
6oe srrr,rrrarrile o6llaqaer E. lllrup [3].

I4e auaflraa I'I1] 6aneunoro coJlnequoro rerrecxorra (ECT) o6cepnaroprrr,r
Ocno [4] cJleAyer, qro opueuTal{rr.rr aJrJrr.rroa noJrflpr{Baru,rr{ ofllleAeJr.rlerc.rl B
6olrrttet? clenerII4 iipyronoft cocraBJrflrorqerl, uerrr o.rHocr,rreJrr,r{o NraJror,i AoJrer'l
JII4IIeiIHo-Iro.rI-apusoBalrlloro cBera. Paay,rrnrre oilpeAeJIelrllfl aBlrtryra II 1 noa-
MolriHr,r Jrrlrrrrr nllr,r yrJrax nar{Jrorra Benrolla noJrtr n Jryrry BpeHr,rfl T ) 45".

Paapa6atr,rnar{ xreroA r,ralreperrrrr 111. CreuauoB r{ CeBep}rbrfi [5] ounuplrqe-
c(r,r ycrarroBl,t.[r,r, rrro d)ll rra Bepr{aJrax BCT I{AO MorrrHo n]reHe6perrb. OA-
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HaHO OIII{ He yEI4TEIBaJII{ I{HCTpyr[eIITaJIb]Iym aCITTN{MOTpI4I0 B paCEpeAeJIeHITII

noJr.flprrsaqr{u no npod)rrJrro Jrr{Hr4r{, Holropa.fl rrpr{BoAr{r H (rleperlelrluBalrllIo))
IIpoAoJrbHoro rr noilepeqHoro seer{a}r-E4+eltroB.

1. Orpantenrre cBera oT rrorrloljqalolrlel? cpeAlr

I.[plr orpame]rr4r{ r,rarrerrflrorcrl arrnJrr,rlryAbr Anyx Baaun{Ilo oll'torollil"rrlItT,TX
Hore6aHr,rfi (anrn;rutty4Hafl noJrflpnaarlux) u BIIocl'Irc-rl Aorro,[lll,IrerIbrlau pas-
rrocrl tIlaa ueir{Ay unulr (tpaaoBa.rr noJr-apuaaqr,rn). Xapanrlep tril[I onpe4erlrlctcrl
norrrrJrencrrrJ[I IToI{asaTeJIe[I npeJIo]IJrelILIfl ollpaiHaroqeit cpe4r,r n' : n, (l -
- in), rtoropr,rfi, B cBoro oYepc/{Tr, Haxo/{I{rc.fl Ira octtoBe ileopllrl f{pyle u,nu
6o.uee .roqHr,rx coBpenrelrHnrx pacqerou [6] c ilpr,rB.Tlerrerrlre.\r AarrlrlIr lterreperutt?
oJrrr,rrrrl{qecnofi uoraprrBarll,rr{ olpil}Iieirlroro cBe1'a.

Otnoruerruc anrrrJnrryArrr,rx noatf(luqr,rerrroB o'r'l)ailtellrl-q 4na Iiore6atttfr r,
y, llacrioJloltielrlilttx B IrJrocT{ocrl,I IIa/(clr],Ir{ I,I nepnerl[nHyJ]rjlllo eI?, cBflBaIIo c
aBr.rxryror{ Iloco'ra}roB"rrerlroi.i rr,ruefirrort rroJIn.pr{BalU,IrI Q cooutoLIteIIr{ex{
pu/g.,, : tg .tp. 14a rcoprrlr cJreAye'ir, qro /Ioro.rrur,r1'cJrIJrttrr{ patsIrocl'rr tlaa A rre-
rn71y Hone6alrl,rrrmI{ B/\oJIb oceii r u t.1, nltuo6peraex{at{ npll o1'.lla}IicHl{il, BCerl\a
o'rprrrlareJrbrrti. O6rqr,rrt riclct}l{r,irllren'r ol'pilTrieinlrr ill)r.r rra/IerrIrLr ec'rccrRerlrloto
crJera llarlrr 6y4et npnurrxr&Tbcfl paRrJr,rNr cllr,rnui{e.

B cry.lns na/lerrr,rrl cBera nporr-rso.rrbr]oii roJrrrpr,rBarlrrrr orpa?ricurie or Ile-
crio.rrT,rilrx SepnaJI lle.rrrrtsrI oIrrrcal'r, ar[(rerirr,rnrrr,r]\TI,I IleJIr,Iallrl,ralrIr tl), A, IIoaTOUy,
HaH ol'Ireqaer Py6err [7], uo.nlra;r Korrnorrcarqn.:r I4II rrcRo.lrro]rirra. 13 ntrirt4oii
rrorrnpc'rnoli cr,rryar{r,rr,r cJre ltryer Dricnepr,rrrerrrti.{L,Iro olpe,I{cJItl'i'l rro.TIrrp tIBy]o-
qlre cBolfctila llucrpyrieHTa r,r B coorBerc'l'Brrr{ c El'lrrr IIH6I,Jpal'f, 1'or rutn lruoit
Ttrn Itolrlrelrcalopa.

'I'py4rroc'rn y.rera IzIII cBr{garra c :}aBrrcr{uocrr,ro arf(rertT a or yl].'roB rra/leIII,ItI
Ira BCpHa,lra. r'r csor,ic'r's olrpairiaTotr1cro c,lrorr. Srraqcrrnrl n.t x i\Jtfr ar,TIroriI{IIIreltoro
rortllrlrllrl, npI,rBoAr,rrrLre IraBJrnrrur;mr,r aBTopauLr 14,8,9], ctr.rrr,rto pai].Iirtqtllor-
crr: tL : 0,7 -- 7,0, N '_ 5,0 -+- 7,5 (1,5200 A) . 'I'eopux NreraJr;roortr,rril{ njlr{
6onr,rur,rx yrJrax na/(errrrfl noo6rqe 1rac1'o /laer ]lcayJrLI'a1'I,r , ]lacrolltiulllccfl c
rra6"rrroAerrr.rtlxirl. AJ.ta aJrroxrrrilr,reBoro Iori]tr,lTlrfl Dlro cB,lBairo c o6ptraotrarrr,re,lt
rra ero roBepxlroclu AlzOs [7].

2. [Ia;uepeur,{e xrHcrl}ylrcirranrnor'"r floJ]rrpr.rBar(rrrr IICT

JIttrLcilrr,cLa n0lxtlpuoaqu,z (p) rlcnocl'ara oupeAeJIrrJIacb llauce JIIiucrtr.rrr [10j
(p ne npeur,ruraer orrrr6ori r.rarrcperrrri.i), Iiyu6ofi lr gp. [11] (uauerurercrr rr 1'0-
arerrr{c ATrrr or I 4o 6%), }toaanorr [12] (p 47 96), ltoenoncrirr,\t I,I ltyerrerlotrr,m
t13] (0 - 10% Il BaullcL.Imocrll or qacoBoro yr.ria LI cliJtoricutltl Co.nlqa) .

I{a IICT I{AO r,rrrcrpvr\rorll&,r{LHar{ rroJrrrprrBar{nrr Br,r3r,r}rlercrl'r})e}I[ IIa]iJIoII-
IILII,IU O1'lla?I{CIIIIfL\I}I 

- 
O'l'A]ryX I{eJIOCTilTIlr,rli ll OllllOfO i(IIilIOuit,rll;TIOIO BCp-

na.na. (loroDJrer{rptrqcclnrt rrero;q rrB-\repest{fl /1r [5] trolllto.rlrier Jrerno n c
6orr,ruoii Totr]roclr'rrro r,rgrre]lrrrrr "rrrJrel:irryro rro"rlflprIBar\I,IIo re,rlecHona.

llycrr, I, Q, U , 7 - uapa,rrerpr,i Orunca I,rB,rIyqeIIIifl, Ira/larotl{ero rloc,tIe or-
pallierrl,r-s or sellnaJl rer.ecnoIIa ]1a DnefiTlloorrr]rrrccfllrll rlo/tyJIrr:lop (eoM) ,

cocr:oxu-trr,rii rrB rrJracrrrrrrin )u|4,, rtpr{craJr.rra ADP u ru,rrioJrrr. I{cuo;rr,ayc:rcfl Ho-
ollAr{narrra-rr cI,ICTerra X, )'c ocr,ro X, rr&rpilBJICr{rroil ngo;tr, cl6r,rtirronerrnoll oclr
r{lllrcraJrJra. Vrol [, onl]eAcJrnror{nll oprrcrrrarlnro o6unuonerlror,i ocll rrJIac-
rr,rHr{r,r Xl lt ovtocureJtlrrro ocfi X,IlaBerr 0 rur,r - 45""

O6oana.runr uepea (e - u)r w (e - ut), clrruarril r\'rarrrrlrrorlla4)4, per[crpu-
pyellble B Cxelle paBIIoCIlIrI nllli{ CABI,ITe JIIIfiI,II{ B Iipil0ItyIO II ClIlIIolO CTOpOIILI
cneltrpa ila RerItrqrrIIY AI", xorAa [ : 0 u € .= - 45". tr4x orltoltlellrlc n o6rrs-
rrony rtaru6poBoqlrox{y clrrrraJly E - 

yY /\.rrfl roro }I{e c/\BI,Ira A}." cyrr

fIDu ucnpanJrerrr{rr Ba Fpnocrb BAecb rrpeue6peraerca Q u V rro c]laBIIeIIrIIo c /.
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Cteueur, r4 a3firryr rrr.lrreirroit rrorrflprr3aqrrr,r ECT (npyxtxu) ir MECT (npunne, npoBeAerr-
Hbre qepe3 rovnu). Bpeur ,vocnoncxoe

flpra o6uulroM pacroJroE(elrl{r{ Bepr(aJr BCT, xor4a qeJlocrar rraxoAr{rcrr
r,Iltlaev Mepr{ArraHa, 17 v20.YI 1969 r. 6nulr oupege.IleH},I crerleHb rlrlreftHoft ro-
rrflptrsarlrrl{ p: (Q'+ a')'hl I 14 ee aBIr}Iyr X:1l2arctg(e-w)rl(e-w)r,
orcqtrTr,rBaeMbrft or Heo6brnHoBerlrloft oclr Y npucranra. Tanlre )r(e rlar{epeHrrrfl
6r,rlu Br,ruorHerrbl 15 lr t6.X 1971 r. Ha rllaJroM BCT, r4e I{eJlocrar Bce Bpelrfl
HaxoArrJrcfl B N{eprrAr,raHe. (ourlruecHa.E cxer{aMECTorrusaerc.tr or ECT rerr,
qro trJrocRocrr, rraAeHr{E Ha Ar{aloHaJrbHoe sepr(aJlo He Jre}firrT B Mepr{Ar{aHe,
a cocraBJrfler c Hr{rr yroJl 23'.)

Jlunefinas noJrflpr{Bar{r{fl rra MECT B reqeHlle Arr.rr HaxoAr{rc.rr B rlpeAeJlax
2-3o/o (cu. Slmypy). Ars BCT ona Hecr(orrbxo nrtrue (2,3-5"/o), tro cBflBaHo c
66lrmunr cr(JroHeHr{eM Conuqa r{ (Hesrepr{Ar{aHrrbrM)) rroJrorr(eur{eM rleJlocrara.
Ilamz rraMepeHr{.rr rroArBep}I{Aaror BrrBoA [13] o ne6o.nbllrol\r r{Br{eHeHI{I{ aarrMy-
ra ?IIl co BpeMeuerf, ran HaH orr onpeAeJr.Eerc.rr B ocrroBHol{ orpa}fieHrrerr or He-
troABrrlKHoro Ar{aroHaJrbHoro Sepr(aJra.

Itorga Conuqe rr qeJrocrar HaxoAfircfl B Nrepr4Ar{aHe, trJrocnocui uagenlrr na
Bce aepxaJra BCT connaqaror, r{ r4x AeficrBrre Mo}nuo flpeAcraBrtrb B Br{Ae oAnoro
anBuBaJrerrrHoro orpa?fie:atrfl c rrapaNrerpar,ru rp, A. Ilocnonr,ny B DToNI cryqae
Q :0,U : I cos 2rp, V - 0, cnollou{blo$urypuHaxoAI{Mcos 2rp = - 0,03.
AEaroruqnbre r{Bl{epeHufl KpyroBoft uonapuaaqlrlr ECT ronaaaJrr{, qro oHa r{a-
xoAurc.fl B rpeAeJrax 0,0-0,5%. cpauueHr{e c reoperuqecHr4N{[ pacrrerarur
Aaercfl s n. 5.

@aaocan no,xnpuaaqltn rrp:,r rloJlflpr{Merputr sau6onee orracHa. Ilpra conua
AeHutr unocnocreft rraAeHr{.fl Ha BepnaJra (DlI nraxcuuaJ]brra, uor(oJrb}ty rrplr
aroM paalrocru Saa A cxnagrrnarcrca. ,{,ra Apyrr{x uonorxeuuft BepHaJr (u rex
,r(e yrJrax ua4euua) oua rleHbme ua-Ba sacruqHoro HoN[treHCI{poBaHI{fl orAeJ]b-
Er,rx orpalr{enufi. B !3, 741 uafi4euo, sto (Dil MI{HrrMaJrBHa, r(or4a trJrocxocrl{
traAer{r4.fl r{a Sepr( a JI a B SaI,IMHo o pToIo}Ia JI b}r6r.

flocHo.nr,ny reJrecrorr 4eficrnyer Han {aaona.E trrlacrl{Hr(a, AJrfl orrpeAeJre-
nu.g A MolnFro nprrNreH.flTb o6r,rsurrft MeroA, rrcrroJrbay.E rroJr.Epl{Barop I{ arraJlr{'
sarop. (DfI rerecnorra c?rcreMr,r fperopu - F(yg" s ferruureHe [3] ue BaBr{cI4r
oT qacoBoro yrJla I{ }rlrHilrfaJrbHa AJr.fl cHJroHeHI4.E, paBHoro HyJrro. MaHcr'r-
MaJrbnoe orHorrreHue AByx BSaI{il{Ho IIepIIeHAIrI(yI.spHo-troJI.EpI{SoBaHHbIX
cBeroBbrx troroxoB I Ll I ll : 1,5.10-3 (-t0-' rprr cltJroHewuw20") coorBercrBy-
Byer corJracuo {opuyne

(+)_,.:@,+
paBEocrI,I {aa I A l: 4",4 (11",4).
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,{na BCT HAO CreuaHoB r{ Cenepunft [5] uaru,nlr, qro rpr HarrxyAmtrx
ycJloBrr.flx ocBeqeHl{f IIeJIocTara ntlnefiuo-uoJrflpl4soBaFrrrr,rft cner upeo6paao-
BblBaercfl TeJIecHorIoM B arillrflTrlrrecrraft c orHorrreHr{ev I1l I ll - 0,03, a trpE
o6r,rqrlrrxrroJro)fieHrrflx BepHaJr -0,005 - 0,01, sro Aaer lA i:19ou8o -12" coorsercrBeHHo.

O4uaHo IIpIr crporoM aI{aJrI{Be tr4ll ueo6xoAr4Mo paccararpr{Barr, orAeJrr,rro
r(alnAoe orpalr{eHrre, u6o r.re BcerAa r{o}r(Ho BBecrrr o$sexrunurre rp, A gtn
Bcero rerrecKofra B rleJroM. floarouy Har{r{ rr3[rep.rlJracb paBHocTr, {aa
A 4nn [r{arouaJrBuoro BepnaJra (yron nageHr{rr (p =:45o), sro6rr otrpeAe-
JrI4Tr, olrTlrqecr(I{e r(oHcTantrr, upu6JII{}r{eH}Io xapaHTeprr3yroq,Ire BepHaJra TeJre-
CHOTIA.

flepeg Bepl(aJIor[_n^o]reqaJlcfl rroJlflpor4A c ocbro rrponycnaHrr-fl, opr{errrrrpo-
sauHofi rIoA yfJlolr 45o n unocxocrlr rlaAeHr,r.s. Oruourerllre cr4ruaJroB MarutrTo-
rpa{a, Barrr{carrHbrx B cxer{e r{B}repeHrr.rr npyronoft rroJr.trpr,rBaqr4u (]ub2b0),

e-u
E-14/ : sirr 2U sin A.

rlory.reriuoe BHaqerrr,re A : - 12",2 (sin hQ := x) B coorBercrBrrr{ o reopertrrre-
cHI,ITII{ pacrlerallu [6] xapaHr:ellrrayer orpa]r{errrre or cpeALr cx : 6,55 (npr.rnnro,
r{ro iz : 0,7 l4l).

3. tr4arrepelrr{e rrorrepeqHoro rroJrfl
c Kolr fleHcaro porr nuuerYrnoii rroJrrrpr,I Barlrrtr

Dy4eu crrr{rarb, uTo Connqe r{ rleJrocra.r HaxoA.qrcfl B nrepr,rAnarre (arra"rrraa
6o;ree o6rqeft cltryaqun n n. 5 nonaBbrBaerr', qro npr{ o6r,i.ruol{ ocBerr{errlrr4 r{eJro-
ctara I4II rrearraqr{re;[Lrro o.r.Jrr{rrael.c.E or Droio oJryrraa) . Tor4a geiiclnue rene-
criolTa eHBITBaJTeIITIIo oAlro^ry o?palr{errrrro c r{oucrarrt'auu rp, A. ll,lrocnoctr, na-
AeIII{.E IIa Aelro.llrrlll4Saroll (croua cTeltJ1flrrrrrrx rrJrocr{orlapaJr,rrcJrbrrrix rrJracrE-
lroH, rp' : rlr, A' : 0) connaAacr c rrJrocfiocrr,ro rroJlrlpllaaqr4r,r orpalr(elr[oro
cBera.

C no,lrou+ro nlalrprrq Nlror;nepa [15] 6r,rrn rroJryrregr,r Rr,rlla]r{errr4fl AJrfl aMrrJrrr-
TyA ocrloBIroft raplroHLrItI{ rr}ITerlcuBIIocrI{, r\roAyJrrrpoBarrrrofr npuclraJrJroM E
nporrre4ureii B cnenTporllar[ n 4arrrrolr yrracrne JIrrTrr{[ npr,r I,ralrepe]rr4r4 cr4rrraJroB
rorepeqrroro rrorr.fl 6r, (E - 0) , 6r, (E -: - 45"):

, , /r\ . eo,,
1 .,': J o (Z ) 

si,r' 2rp [(sin 2 (Xo 1, or) cos 2o cos A - cos 2 (y"u -]- oc) siu 2rt) Q o !
-l cos 2s sin ATol , (4)

f cos 2 (Xo l- ") 
cos 2o) Qo l-

f sin 2o sin A7ol,

rge 10, Qo, Uo,7o - naparrerprr Crortca traJryqenr{fl, naAaroqero }ra l1e.lto-
cTar; X0 - ucrr.rnnrrii asr.ruyr f11_, oTcqr.rrr,taaerrbrii or ocu ), Hpucranna;
c, 

- 
yIo.II nIelI{Ay IJIOCI{0C'fE'IO naAel{I,Ifl Ira ACnoJItIpI4SaTOp I{ oCLIO Xi

J, (xl2) - drynnrlnn Becoc;rn.

IlpI,I cltrrlrerp[suorl pacflorox{errrrl{ JrlIrrI{I{ ourocrrl'cJrLrro l]rJxolurr,rx rqe-
reft rrarrruT orpa$a , I A I < 72" cJrolneHr,re or AByx r(lir,rrrrreB Jrr,rrrr,rrr /(aer

- /r\
dr. - )J, \i ) sirr2 }pQ, sirr 2Xo,

\L J

(5)

6r, - lJ, /+) sirr2lrpqo cos2yn.\- /

r. e. crrrrrar 6 r : (61 , * 61-r)', , aarrrry,r X:1lz arcl,g 61i/612 rrpanruqe-
cnrr rie r,rcrairiarorcn. llpn nar,r6o;rr,urefi paanocrr,r {aa I A | := 79" currra.r 61

(3)

[ 
^z 

: J t(+) r, ,, 2rp [(sin 2 (Xo t o) siu 2r" cos A



Barrr{}r{aercr xa 696, olrI,I6Ha a3lrllyra He [pe]locxoAlrr 10' arro ]IaxoArlrcf B

IrpeAeJrax o6u.rrlor,i ToarHocrr,I $oroalenrpI,IqecHI,Ix nal,tepertlrfi.
Cr:o,nr, rraJrrrre BHaareHr,r.q trorperruocler,i (npn orcyrcrBI,rrI pac{eIITpI,IpoBaIrI,Lfl

.rururlr) o6rgcngto'rcrr rer\{, rITo BeeuaHoBcnarr fipyroBatl no.Ilfllll,Iaarllrfl lrporuBo-
rroJroir{tra no 3rraHy /\JrrI AByx }ipblJrrreB JIuFrrrII, rIoaToxly ar!{enr [epe]reIIIrIBa-
ur,rl ()0, 7o n crc,rrc cJrolr{e}rr,rn r,rc}i.lrrorrael'ca. B orolr nlleI,IrIyqecrBo cxe,\IIi rIB-
nrepeltl{t{,/11 C i{n}zrrn U,e[-rI]lLI B Iip6IJIb-a-\ JIITIIIIII [O CpaBII0IIIIIO C yCTaIIO]lrtOli

ule,nert B lrarlr,rrorpa$ax lzlrrcTi,try,a (lpaylro$cpa t'I cr. Jlonaprro, r4e pa3-
Irocrr crlrrrilJtoB olt n- n o4uor,i J{B o'-itol{ror:re}rr IrcI{&}Nael'crl BCJreAcrBue irepe-
r\{errruu&Hrrfl rrpo/IoJlblroro I,I lorepeqrrolo uoner,i. 3rot erf{erlr, lreulrorql'rttcR n

rearcrjrre 4rrr, }a6"rrroAaerc.s Ha rlarlrlll'orpar!e ct. Jlorialllro [3] lI 4ertie'r'rreo6-
xoArlxrr,nr. II])LIsIcI{eIIIIe C;rOrXrrCliil cIIcTerIIi nor\IIIeIlc&{rIlI tr4I1 .

4. Acurrlrerpufl pacilpeAeJreHllfl [oJIrIpI'I3atu'Ir'I
BIIyrpr'I JIr'IIrrrIr u adrdrenr pacq,eHTplrpoBal{El

Ijo npC,rrn Barrilcl,I .tl_p Cp0[rrrle Ba IIe]lI{oA xrOAyiI-srII,II{ BOJIIIqI{ELI IIOTOITOB

cBef il, rporre/'(rur4c uepeisO['i npu E .- 0lr [ -- - 45",

- 1 - ( lt lI, 4 si,r2rUt/0 Lo',i)[sirrl(Xu ' u)sir AQo -cos Al'o;] ,

(6)

- 1 t-.-]^/a\ rr.i, )(^r^ fu)cos2,rcosA-l.: , sirrz lt[t{/o - to\,7)l(sltt;170

* c,ori 2 (Xo * u)sin 2c) Qo -[- cos 2o. sirr Ay,l]

pacII])eAeJlerr6r rrecr{NmreTptrarrro BHyrlill IioIITypa JII{IIIIU BCJIeACTBI'Ie IIl]OcaaII'I-

rlirr{rrfl rtpyronor,l noJrrrpr,raarp{t - Vo.3lo slteLrnaer pacqel{rplrlloBalrlle rloJro-

il{euurl .III,IIIIII npII IICIOJIbsoIIaIJI,III iIBTor\I&TII9CCI{OIO HOIIIIOHCaTOpa AOITIJIe-
poBcltux crrcrqeunfi.

Itponre r,rcHair{etrr.rfr 011,2 rlerocpeAorBe}rno (r. e. 6ea yuera^Izlil) lr3-3a }Ie-

qerrrpaJrEnoro rroJrolr{eglr?'nu.rlrr, .Iro 6l,tno pacc}.Iorpello s [16], &curl\lerpllfl
Ir,rii-1p.r n rorry, qro r{pyroBafl rroJr.rrpr,ra}411.p^(1r).ne 6y4er ucnJrrorrarr,cflB

cxelre cJro)ilelur.tr. Tan xax o6bl.rHo I I I < 12", sin h! ,= l, {op,uy.nn (1+)

AaIOif

I -r= Jr[+) tO, sirr 3xo f 7o cos 2c'. sil A),\' t 
(7)

I.r;= tr(+) (Qe cos 2xo l7o sin 2a sin A)'

Pacnpe4e;nerrlre 11 uo nporfunro Jrrrrrrru uau6o.nee acuN{xlerl]I,Itl}Io, ,oAIIaIio
Jlrfl cJryrrafl, r{or.Aa Bce rrJrocHocrr{ orpaffieHrr.fr coBnaAalor' a : 45" ' to'
1'rorry ,rupoot.tp I/o ne ncnaxraer 611. fJpu 4pyrux IIoJIoH{eIIlIflx Colnrla lI qe-

JrocrlTrl ero nlrra,rue trrolr{er 6r,rrr, cyrqecrBc}rlrl;trI. To rrie cflpaBeIuMBo AJIfl
6 12, 1ia1i Hari Jrlitrrrb AJI.rr o : 45" llacnlleAeJleurte -f, clrxlrlerpl'lqllo. Vro;[ o :
: 90' - X trptt o6r,rqlrbIx ycJroBr4tlx ocBeIrJeIII,Ifl UeJlocrara corJracllo trrrtrreit
qacltr c[r,rrypr,r i{axoAtrTCfi B n1]e/(eilax 30" < s { 50". C)rcro4a noJlyqae}I

I cos 2o'siri A | { 0,1, rroarolry^acnrmlerplrx -f, sIIaqI,IlreJlbIIo r{eIIbIrIe' qerl

irr, 
", 

x{o?I{ILo rre y',,,,u,,ur:r' Oiulr6tilr 611 cu;rr'uo saBI'ICflT ot Xo r'r IIoJl-flI]-

Irocl'lt rlarlillrl{oro uolr (or auaria 7o) .

lracqer rorpeturrocrefi'uo reollrlrl Vrrno [17] [Jrrr Jlilriltil )' 5250 roI{aBaJ]'
qro (ilrrrept|l"pnrrr1ro, floleperrHoro [r n]loAoJrs,noro a(l{eltroB B (7) rralo uto
nplr6annr-e'ti ri ouru6Itanr, o-6yClonJIeIIHl,IlI arf{entorr paclleutplIposairl'rs 6ea

yuera tr{ll [16J.
Srlr oruu6nlr rre0r{oJrE r(o yBeJrr{rrrrBalorCfl I,IJIT{ yNlellbrllaroTctl }tcJIeAcrBI{e

trllII n aauucnr'Iocrrr or anaxa l1 
11 

.
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f{;ra aaunclr npolloJrr,rroro rroJr-fl, rroJrararr lA l< t2o, sin 2fi:= 7, IIMEEM

(B)

Aclrulte'rpu n T BHyrpl{ JIi,rrir,rr{ rrearraqr,rrcJrbrra? nocrio.Trr,riy o6rr.uro

,. (+) lcos2asin A | < 0,05. [Toc.L,orry R cxerle Br{qrlrarrr,rn crrrrraJr 0 11 aa-

rlr,rixaerc.fl ne 6onee rreM B cos A : 0,97 paaa.

5. Y.rer rpe-{ rrocJreAoBaTeJrbr{r,rx orpalnerrr.ul

Bnrrue ornlerlaJrocb, tITo B o6rqelr cJryqn" orpilirieHr,Ic or rrccltoirr,rtl{x Bepl{aJI
IIc"ItbBtI B&nrelrlt'r'b oAIII,III DI{BI,IBaJrelrl'Irbrrr orllair{elrI{e}r. It rolry )rie AcrroJrfl-
prrsarop Iiorlneircullyer lre ol'AeJrr,rrrJe orpa;riellrfl, a pc3)rJrr,rr,lpyrorqyto tr4II
BC0IO l'CiIeCHOIIa, rrTO TAIiliC lloi.Iier BlrecTI{ llolifl?Iierrflfl R llStrepclrlle rapal{cr-
pon C'rotrca. Ilootouy 6r,u paccrrorperr 6o.nee o6u1ufi cJryqn; ocBetqellr,t.rr r{eJro-
crara: Co,nnrqe rlrleer llaltclrrtaJrLlroe criJronelure 6 =- 23 27' u .raconoii yro.n
t -- - 5l' (lrerrepenua ft o6r,r.ruo Haqr.rrarorcrr HC paree 81, riocn. np.);
I{eJtocrar rIo-rpc}fiIle}Iy llaroAl,rrcr{ B rreplrAr{arre. llpr,r DToNr yrJrbl rraAorrr{rl rra
nellBoe Ir BTopoe r{eJrccltaTirtle I{ [r{&r'ori&,r1],rro0 Sepr{axa paBrrr,r: cpr:{s",3,
qz:31t" ,7, cpr-'{f,c coorRel'crBcrlrio, yI'Jrr,I nre}r.i/ty IrJrocHocrtr}rl4 rral\er{r4tr rra Bop-
xa;ta !)r, - L1,7",1t, (223 : 0. 3rraqerrl.ra cos 2r]; u A 71"1111 coo.l'BororByrorr{r{x
yrJroB rralelrltfl, BLrrrr.rcJrerilrbre lra oclroBe r.a6Jrr,rq [61 n1l'r n - 0,7, N :
: 6,55, cJreAyrorqrre: cos 2r1r. : - 0,0196, cos 2Q2 : - 0,0129, cos 2*, -: - 0,0231 , A1 - - 77",2, Az: - 6",6, A3 : -72",2.Pacqeru roI{aBI,IBalol', .rro nllr4 rla[errl,rl{ rra I{eJroclrar cc?ecrBerrrioro cBera
0,5 96 ero I,IIIreIrcIrrllrocru npeo6paBycrcfl B crrer xpyronort rroJrrrIJrrBarlr{u,
2,90,'0 - B cBer ,rrr.rrrelirroi,i rroJrrrprr3ar{r4rr c a3r,rrryro}r Z, : [i0',7 (4;rfl MBCT
ara.rrolrr,rqr{r{e pacqerlr upu 6 : - 70",4, t : - 51, 71aror p : 0,024, x :
- 29", qro xollorrro colrJracyercrl c lrBrlepcirrrlrrrr, illlr,llcAernLtNrr{ na {urypc).
Ec;rtt qenocrar ocBelllaercfl IroJrHocrr,Io ;rrlrrefiuo-noJIrrprrBoBarrrrlrtNr cBeroM,
aSllnlyr cJrJIlJrIca nor.rlllI,ISarIr.lrr ol'paruelruoro cBel'a I4Strerrrrerc.E nctrc4crnlre TIlI
rrc 6o;reeqer{rra 1",8, Brra{euux I1l I ll : 0 -:- 0,019, qlo coorrcrcrrByer rralre-
per{u.anr C'renanoua u Ceaepuoro [5].

Ilpr,r aaur,rcrl 11 11 acllnlnret'pun I Ilo-npc}Iirrcxiy rre3r{aqr.il'cJrr]Ha (cos 2CI' sinA
n (8) npunurrae'| BirarreHue - 0,146), a cltrrra;r 611 BaHr,lir{iiercfl rra 3,596.

]l cxclre r{3r{eperrlrfl Il l npu uclorr-SoBarrr'rlr r{oltre}rcaTolla trr'rllerirroft no-
rrflIrrrBar{r,rr4 ol.trr,r6Hlr 61 [r)(, Brrocr4rlbre I4l-[, ne npeBbrrnaror 3,5(% u 7",3, ecttr.
Her pacqelrrllrrpoBr{I,I Jrr{r{r{rr. Acr,rlrlre.r.ptrn Ir, Ir Ir, cJreAoBarc.rtbrro, IIorpeIIIHo-
crrt If 1,, o6ycnonnenlJbre pacqelTpr{poBaH}rerr, [I)I{t{epHo re }r{0, aITo rr B cJIy-
qae nieprlAr,raurroro rroJrolrrelrr{.q Conuqa (". 4).

13 4airrrorr cJlyrrae o'rpant0Jn4r or AUyx q(,,rroc,r a r'rJbrx 30pltaJr B 3rAq14,r.cJr r,-
nofi lrepe BBaI,IrrIIo Hor{ileucl,rpylorc.fl, rroaroruy 4eiiclnrlc Bcero reJrecnoila rre-
0I'IJIblro orJrl{tlaerc.q or 4eficter,ta oArroro Er{BrrllaJrerrrr{oro orpa}I{eur{n. lla elor
{anr, tmerorqlrfi nrecto [pI{ I.renoropr,rx noJro}r{eHrnflx rleJrocrara, yfiaar,rBaJrocr)
rar{ilre 1\,Ioc [1r].

3axnroqeurc

tr{amepenua nr.rnefinoii u xpyronoii norapnsaqrafi na Bcpr{aJrax ECT u
N{ECT iloliaaaJrr{, qro nplr orlllcarrr{u I4LI moxirro rroJrbaor]alrrrc.rr peayJrr,rararlr}r
Teoprrl4 r{e'laJIJIoorITI{Itu. PaccqllTalillafl rIoJI.rrprr3ar{r4, orlla}r{etrrroro cBera xo-
porrro corJracyerc.fl c rretrocpeAcrBerrHbrMr{ r{Br{eperrnfl nrr,r I4lI.

Ha perucrpaql{ro coJr}reqrrbrx npoAoJrbrrblx no.neft tr4lI upanrurrecntr rre DJrr{-
fler. OcHoBrIbIe trorperulrocrl4 B rraMepeHr,rv H t o6ycnontrenlr <arfrpex'rlrnuoft

I^= J r(+) trtr, 2 (Xo *o) sin AQ, - cos A7ol,

I = *[r, + r, (+),"" 2x,oQo ;'cos 2c, sinAro).



acuMMerplrefu upo$unr Jruu:u,fr I{ cBEBaHHoft c auru pacqeurprrpornoft ee Iq
Jrorfienrrfl oruoctrTeirblro BbrxoAHblx qenefi Marulrrorpa{a. Oguaxo carvra ?1II
lraJlo BJlr,rfler Ea roqHocrb EaMepeHtfr. Hl BBr,rAy HaJluqrlfl cytqecrBeuHr,rx cu-
CTeMaTuqecHIIx troIpemuocreft, trpucyqlrx Marnr{rorpaSy u o6ycroBJlelrrrbrx
olprfenrorvr pacr{eHrptrpoBalrlrfi B qtrcroM BrAe (r. e. 6ea yqera I{fI); onlr 6ulu
paccMorperrH s [16].- 

IIpu cuuMerpr,rquoM pactroJro;fierrvtn ruruvryt BJru.EHr{e I4fI npaxtuqecxu troir-
tocrbro ycrpaHrleTcfl., ecrlllr. AJrfl I.IaMepeumt H 11 fi H LvLcuorIBByIoTcfi cxeMbl Bbr-
qtrTaHu.g Ir cJIo)fieHLrE CIITHaJIOB OT AByX O-ItOMtrOHeHT COOTBercrBeIrHo.

PacqeurpupoBantre tr cB.flBarrnoe c arI{M ((trepeMemrrtBarrue)) EpoAoJrbHoro tr
rolepeqHoro aeeuau-e{{enron BHaqureJrBHo cJla6ee Bo BropoM Bap}IaHre BeIt-
rop-Marur.rrorpa{a, HorAa rpl( noMtroHeHrr,r H perucrpr{pyrorc.E oAHoBpeMeH-
uo. ,{nn IIoBbImeHE.E HaAe?fiIIOCTI[ raauepeur,Ifi H Uplr CtrJIbHbIx IIpoAoJIbHtIx
uoJr.flx,Br,rBbrBaroqr4x acr{MMeTptrro TputrJIeTa,cJreAyeT troJrHocTbrc us6aBr4Tbcfi
or arofi c[creMarusecnofi ouur6xlr uJrrr aHaqI{TeJrbHo yMer{bmrlTb ee BJrtrfiHr{e.
Oguofi rra Har46oJree upocrbrxBoaMo)nuocrefi.ausetcsnpeo6paaoaarrl4e KoMtreH-
caropa nyuenoft cnopocrll _rq{gM o6paaou, sro6bl oH pear}IpoBaJl Ha trocrofiH-
qbre cocraBflflroqr{e ronoB @0V numr no nropofi troJloBrrHe trepr4oAa xone6auufi
cocrasuoft rlJracrrltlrHl{ )u|4, xotpa yroJr E : - 45" ' flpra arou ocraroqHa'E acuM-

,MeTptrff ily::uytvI, BHoCIIMaE TOJIrI(O trI{CTpyMelITanrnoft IIOJIflpIIBaqI4eft, MaIO
cyq,ecrBeHr{a AJrE I(3MepeHtrE troJrHoro MarrrrrrHoro BeKTopa.

Arrop trpI{BIIareJleH al(aAeMulty A. B. Cerepnolry Ba pflA Hpuruqecrl4x
aaMesauraft u g. [,I. Hynmranony Ba troMoqb B LrBMepeHur( ulrcrpyMeuranrsoft
troJrspr{3aqr{u.
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AnAAEMUfl. HAYIT CCCP

II3BECTIIfl HPbIMCI{O}T ACTP O (])I'I314{IE CI{O]4 OE CEPI]ATOPI{I4
Toru XLVIII, 1973 r.

o I(B ASIIIE PUOII4IIE CHI4 X O JIy HTy AII I4.fIX II HT E HCI'IB HO CT I4

COilHETTHbIX PAII,TOBCIJIECHOB I{A BOJIHE 3,15 CX,

H. H. Etrroulen, JI. tr{. I{rerxon

PaCcuotpeurr 11Ba3r{rrepI{oAr,rqeCRue II3l\{elleHI,Ifi IIIITeHcI{BHocTII Tpex co.]IIIoq]IbIx
.^nrnr"nra"i os. O6trapVtfiltaaIOTCE tblVXr:Var(utt XO.nC6a'rolrHOI'o TI't[a C Iepl,lOloM OT

6 fi-irg ;;;. ar"r,rrynu +lynryaqutrrairrcrlsc'rcs.or 1-7 no 1-50% orrrocl4rerrbrio cpeAHero

yt'orrru, paccrrrorpenr.r'e flpoBeAerro r(ax AJrfi^rroJlrroii tlur:er'rctasrlocrr{' rart I{ AJrfi floJrflpl{3o-

iirirroir no Hpyry Horrnor'anror'rarrJrccItoB. 3arrle'{eltbr pfiA 3aRonorlcpnocT ei;i B rlpoflDJIeHl4lr

xraal.rnepr.roguqecnlrx {,nyxryaqltii Bo BcrlJrecftax'

ON THE QUASIPERIODIC FLUCTUATIONS OF T}IE SOLAR RADIO BURSTS

INTtrNSlTy At THE 5.is.-.*-,-l,lv,. N-. Eri"tt'ru, L.. I. Tsa.etk_oa.- TIrc ,"r:ipgligqi.
"urirtioni-ot 

intensity ancl polarization oI ilrree Soiar radio bursls are inves[iga1cd'

Oscillations ot intensity *itfr fG p;;i;d lrom 6 l,o 320 sec a'e detecLcd. The amplitudc

"-f 
ur;;;;ii6iirns of tn6 il;;;;iiy'ir in the range -[ 7-:Lso% of the averase lcvel'

HecnOnuto JIST I.IaBaA A. E. Cenepllblft o6parI{JI HaIIIe BIII{MaI{I{g Ha TO,

urO {nyHryaql{pl COJI}IeqI.IbIX paAIIOBCIIJIeCHOB, B OCO6eHuOCTII B nOJIflpI{3OBa}I-

HOM UsJryrrerrrrr{, MoryT r.rocr{T}' KBaBr{[epr{oAIIIIeCHIIfi xapaHrep. B erofi_cessla

6u;r upone4eH pflA J.raqrurrurorx ua6iro4enufi Ha paArrorerrec*orre PT-22.

Ha aorne 3,L5 cu 6r,rnlr aalre.reHbr r4BMelreHIr-E ITHTeI{cr{Bllocrlr rIoJIflpI{B-oBaHHo-

ro uBJryqeHr" " 
r"proAor{ or(oJro_ 3-uuH, Bo Bper\{fl BCIIJIeCfla 10.vII 1968 r. u

20 - 40 &Lutd - 12.yII 1968 r' [11. Bapuaqr{I'r B crelreHr{ rloJrflpr{3allr{r{ c tre-

DrrotrOM OT I{gCI1OJIbltl{x AO [eC.fITKoB l{I{IIyT O6uapyrXenbl B TeqeHI4e BCIIJIeC-

Hosofi aI{rl4BHocr14 29.X 1968 r. l2l.
tr{rrrepecrr,re peayJrr,rarll 6LIrI'r coo6rqeubl 3apy6e[{HLI}T.1 allgpaMu' Ha-

6.rrogalracr uaMe;eHu.fl I{I{reIIcuBIIocrII paAl{o-BcrJlecna B.VIII 1968 r' c repl{-
oAoM t6 cen (B \va1,asorre 1,95-50 cil.), 3a 15 uwu, Ao Il^arraJra srolo ?I{e BcnJIe-

cKa SaMeceHEr Ballr{aqr.ru rrr.rreHcuB}rocrr{ c Ilepl.roAoM 23 cen Ha BoJrHe 70 Cn

[3, 4l. sapeilactpipoBaHbr r{BI{eHeIII,Ifl IIHTeHCIIBHo0TI{ IIa BoJIHe 1,95 cru c te'
prroAoM g, to fl 12-atun,8.VII 1968 r. [5]. B notxplraoBalrHoNl I{srlyrleHr{r{ Ha

BoJrHe l0 cns*fls"renu {lyxryarlrrr c reprroAoM ir 6 cen \o 6 u,un [6]. Vme

Ha oclroBaHrrr{ peByJIbTaToB 3Ttr{X HeMHOIOqUCJIeI'IHbIX paooT, fI0-BI{AI{MOMy'

MOII{HO I\OBOpI4Tt, IIe TOJIbKO O peaJIbHocTI{ CyqecTBoBaHl{fl yl(aSaIIHE'IX ',flBJIe-

nr.rfi so BcrrJrecxax, Ho r{ o Hexoroptlx r'rx oco6ennocr;lx'-----tlryr"rre 
1onHoft xnaalrueplro4r{qec11ofi crpyprypbl paAI{oBcgJrecHoB npeA-

CTaBJLgeT HeCOMIISHHLIft r.rutepeC AJIfl IIOHI{I{aHI{f HeCTaqIIOHapHLIX npOqeCCOB

Ha Coflgqe. $ra o6;raCtb I{CCJIeAoBaI{IIfi B COBoI(ytrHoCru C ItByrIeHIIeM -I(BaBII-

trepuoAuqeg11l{x .EtsrlelIufi u uurerpaJllHoM IIoroKe paAuol'13flyqe]Il{fl C6JIHI{a

[7, B] 
'aaclyErr{Baer 6orr,ruoro Br.rrrMarrr{fl. 34eCr, oCO6yrc qelrHocrb AoJIE(Hbr

rrpeAcraBr{Tb r.reilpepbrBHL,re Ha6JrroAeHr{f-Ha 6onr,[rrax I{HCrpyMeHrax, ctroco6-

HLIX pa3peIlaTL oTAeJIbIILIe yqaCTKu iIa CoJII.Iqe'

flinee rplrBeAeHbr pesyJrr,rarbr paccMorpeHrrfl rpex qaAl{oBorrJrecr(oB Ha

BoJrHe 3,75 in rtar{ B froJrffpr{BoBaHHoilr r,rBlyrrennu (-R - L), Tarr tr{ B nonuofi

,rr"rr.rrrocrr{ (-R + L). fla6;rrogenufl rrpoBoAr{Jrl{cb rla 22-uetponoM paAl{o-

TeJIeCHoIIe t(prtucnofi o6Cepnatopl4l'I. Cnopoorl IIpor.flEtKII JIer'Ir Ha CaI{otrI{C-
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(Drrr. 1, Bperreuutiii xo4 ro.rntoii Irrrrerrcr.rRrrocrr.r paArlolgrrJr1,cna 27.X 1g68 r..
B cellci(rrro rIprrBcIICrI:t rracrL llanrlcrIts yaeJrrrrcrrrrorr rr,cr[Titoc

qax (20 fitL B \rtrlyly) noanorraJra orcrrrrrarb Bpe]l.fl c rorrrrocl'rrro iig ,irgrrge2 cen.
t. Pac_clrorpnrrr co6r,rtrr.re Ir- 

-pal(rloI{BJrytreIrLrI,r, 
rlrreBrrree xrec!.o Bo Irperrfl

coJItre'Ino11 Bc[bI]rrIiII 27.X 1968 r. ]l oro'r' Ae]rrr nlloBoArrJroorr rretrltepl,rBl{oe
CJIeII{eIIlIe 3A "TIOIiaJILIILItrI I'ICllOqHI,INO,\I, CBTISaIIItI{tI C rpynnClr)i Ilfll'Lrll J\! 425 C
ItoollAlurararrr,r 17o E, 15'S [91. I'pynna 6r,ura ocrrrurerrio arirunrror,i, l]cfl rrrro-
qa,!E ee I'I nrou{al{L rralr6o,irr,]rreto nrITHa u Her,f s 4erir, na6,irro/Jerrrrrl cocraRJrtl-
nu 815 u 511 rrtt.nrrlolllrLlx AoJICI,1 noryc$eprr coorBercrBenno'[9]. 27 ottt:a6ytrr
?lP^el[qlpqpoBalio ]IHoro Bonrrecl{oB. }Iau6olee rroqnr,ril BorrJrec}i riarraJrc.rr B
12h32n30s U?. B 4atrner,iurenl Bpel{fl BeBAe rrrrporoe. 13perrenrr6ft xo1 uornoft
I4HTEI'ICI{RfIoc,ur (1? f Z) ncnrreol(a B oTIIocI,ITeJIrIIbIx eAIIIIuqa,Y nI]IIBeAeH IIa
{ur. 1. On cocroi,rr HaK 6r,r ne AByx qacrer,i, yuacrorr }ier{iAy r{oropbnrpr B
yBerl'IqeHrlor{ }racrlrra6e na t}lrr. 1 noHaaarr orAerrrrrro. Cpaay ir{e orn:rgrrl\r, ero
ua $nr. { ueHoroprre rorrnrre AeraJrr.r ria o6rqeu xo71e ncrrleinu orryrqerrr,r , orrr,1
6yAyt' o6cyiri4errtr lrr{}Iie np}I paccrrol'pe}urrr Banlrcr,r r,rrrrercnsrroorrl fioJsllr,r3o-
nanHor,ri nor{roHerrr}r. l['r'pr,rxona tr lrlu:jtrfl rra $urype Aacr \o/{ xoer[rluqr,rerir.a 1(
rronpaBHl'r ylloBIl.q lIr]TeIrcI,IBrro0TI,I, TaR HaIi IIIITeHCIIBITOCTT, ITOCTCITeTiIIO na/(aJra
I{3-l}a }/xyArxerrr,rr{ ycnorl.rii na6.nro4eur,r.rl rr rro}rqy 4n;r. 3a,rrer_r,l.t\t, yro Ero r{e.
BHOCI,TJT0 lrr,rHal{r,rx trcrialtentrr,i B crpyr{Typy upo{u.na BCrrJlecHir., noS,fonty B
nallletr cJlyrlng orro lrecyqecTBellrro.

Oco6ertrrocrrrro Ilaccr{arpl,rBaertoro BcrrJlccHa 6r,r;io na.rruqrre HcaBr,rlepr,roAr,r-
qecHoro xtipalirepa r!.nyxryaqui.i nrrreHcnelrocllr rra Bcexr nporflirierrrrr,r BCrrJre-
cHa. Colrteillloe nporrcxolriAerr,re crlrx (r;irynryarlur,i ire Bo,iornael colrrrerrr,ut,
TaH I{ait orrr.I [ol(TBepiliAarorc.s Barrr{c.tr}rr,r ua6trro4enr.ui, lo,rry.reuHbrxrl,r oArlo_
Bpexrerrrro c uarru Ha l{llyrr{x crarrqrr.Ex [10, 1f ].

B Ha'recroe rrprlrlella na (xrr. 2 upe4cranlenbl Horrr.rrr AByx oocellrrrx yqaor-
ITOB BAIIIICII IIOJI,gPI,ISOBAIII{OIO I4SJIYAIEItU'{, COOTBETCTBYIOIr{IIX IIO BPENIEHI,I
neploft qacrll BCIrJrecna (uepluHarr,nofi c't'pernoir na oct,r BpenreHrr orrrearerr
r{o}IeIrr }[aHCrI]\Iyr{a). Ha t}ur. 2 nracrura6 ro ocr.r r,rHrerrcr,rB}rocrr,r rJe co6trogeu;
Hanprrl{ep, HaquHafl c l2hBBrnl5sBclo BarrrrcE, Hylirro orycrr,rrr, necrioJrr,Ho prr1tie.
conr'reqeune [o lrrrreHcr,rBHocrr,r AByx yqacrr{oB Bar]rrc[, Ha]i a,i'o rr]leACraB-
Jlerro lril $ur. 2, rpor,rsB^eAerro Ar.q lraurr{Ar{oc1.rr crlryRrypr,r oryHryaqlrn. He-
rlocpeAorBellrlo rI3 {)ur. 2 rtoll{Ito Barlerrrrrr rre roJrrrno carr r!arir [e]lr,roArrqecno-
fo r{3}IeHeHI,IrI I.IrITerIctIBHocrI,r, rro rr Harr 6rr Iralo}rienlre (ttyn.ryaqnfi c oruocu-
T0JIDIIO I{opOTI{I,InI neplloAol{ IIa I4StIeIreIIIIfl C 6onee AJrI{IrIlbrlr nepuoAoM-
B 4alsueiiruell (AoJrronepploArrrrecnrre) I4Blierreul,Ifl, rra Horollbre lrar{JraArJBarorc.rl
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eJryrryarlr{rr c rreur,rflrrM neprroAotrr, Kparno 6y4err }raabrBarb <{rynryaquaun
c SarroJrHeHr{eN{), a HaJrararcrquec.sHaHr,lxBapr,raqr,rrr ycJroBHo HaSoBer{ (KopoT-
HorreplroAuqecHrrl{r{ {.irynryaquauul.

tr4a {ur. 1 cne4yer, qro repBafl rracrb Bcilflecxa coAep]nlrr $lyHryaqr.{r{ c
trepr{oAor{ o'r 40 4o 95 cerc. Auunury4a rr\ cocraBJrr{er B cpeAHerr -i- 10% ot
cpeArrero BcrIJrecHoBoro ypoBrr.s.

Ha {ur. 3 upr,rne4euLr AaHrrbre o nper,renlr6r{ rraMerrer.rrru enaserrufi [epr,ro-
4on S,nyxryaqlrft uo Barrrrcr{ rroJrrlpr{BoBaHHoro r{BryqgsTo c yqeroM lrx roliltofi
crpyltryprJ Ba I{HrepBaJI, oxBarbrBarorqufi uepnyro qacrb BcnrecHa. .[,ra {ryx-
ryaqlrft c BarroJrrreHlreu ({ur. 3) xo4 r,raMeHer{r,rfl nellrroAa co Bper{e}rerr trrMeer
Maxcr,rNrylr; uar,r6orr,uree BHaqerrl{e T : 95 ceH, ttam\rertttee 1t0 cen.

Teuepr, o HopornonepuoAurrecnlrx Snylt:ryaqrrflx. B arou cryqae xapan-
Teplro ro, rrro oHrI Boarrr,rnaJrr[ RaR 6r,r oT;1enr,nbrrrr4 rpy[[auu (qyrauu). 3a
paccil,rarpr4B&er\rbrfi rrr.rTepBaJr Bperrelrrr o6uapymunaerc.fl rrfrrb raHr{x rpyntr.
B xax4orr qyre [eprro4 {nyxryaqufi co npeuerrer\{ crar{oBr{rcrr I{o]loqe. loros-
nrre nore6arrrrrr B rpex EepBbrx qyrax ro cBor{rr rellr4oAar{ (T : 50 cen) cy-
IqecrBelrHo Br,rAeJr-Erorc.s or nocJreAyroqrrx {ryxtyaqr.ri,i n qyrax, a Arlrr AByx
Apyrrrx qyroB aro paaJruqrae ]\{erree orrreriluBo. I{yru {;rynryaqr.rfi BoBHr,rxaJrrr,
cJreAy.fl Apyr Ba Apyrox{, qepea nHrepnarn {98, 126, 156 t ll4 cerc. flo rrpo-
,qoJrlr{I4Tenbrrocrrr HarH4r,rft r{yr oxBarr,rBaer rre ueuee 4nyx none6anufi c BaloJr-
HeHI{er[. Sauermr, uro uo4o6ubre I{yrr{ 6rrnlr o6r-rapy}r{eHr,r Ha]\,rr{ paHee B pac-
rpeAereHr,rv BcrrJrecxoBoft aHrusrlocrw 29.X 1968 r. [2].

Pacnpe4ereune {.nynryaqlrft no nepr{oAar{ Aar-ro B ra6n. 1, rAe i} - 
arucrlo

$lyxtyaquft n naxr4ou Aarruor[ r{}rrepBaJre rreprro[oB A7. Corracno ra6n. 1

uara6onrruee HoJrr{qecrBo {nyHryaqraft rra6.uro4aerc-tr c ilepraoAoNr 1qo 30 cen. Hm-
cno Hote6anr,rft yrreusuraercfi c yBeJrr4qelrr4er\{ I{x nepl{o4a, O6parqaer na ce6.a
BHI{r{aErre eropoft rrarcr{MyM B pacupeAeJreHrrr,r r? B r.r}rrepBane AZ :57 --
'+- 60 cen, oAlrano r{B-Ba MaJroro arlrcJra cJryqng" roBopr{Tr, yBepeurro o ero pe-
aJlblrocrrr BarpyArrr{TeJr r,Ho.

B uurepnane Bpelrerrr4 12h50m - {3lr06m ($nr. I, yqacron r{e}nAy AByN{.a
qacr.sr{I{ rcnnecna) Ha6,nrogarorca Stynryaqrlr{ r4rrreHcr{Brrocrr{ c nepr{oAoM

f-L

/z h,1rn J0n Jfm J|n Jgn u7m

tDur. 2. rlacrr' ganr,tcI,I I,Irrrerrcr,rBrrocrtl rroJrrrpI,IBoBarrIroro
27 .X t96B r.

qln rlztn uT

uBJIyqeIII,IE BCrIJ]eCHa
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<Drr. 3. tr4ilrreilenr,Ie IIepLroAoB tlnyxryaqrul co BpcrrcHorr gln neploii rracrrr ncrrJrec(a
27 .X 1968 r. (uo aanncr,r rroJrflpr,r3orlalluoro pafinor,rany.rerrr,r.n)

Illrpuxonar JIr{IIurr -,q.nn $lyrrr-1,aqrrr"r c ganoJlIrc}trrc}r, crlJro[Ilaf - A.trfl Hoporrionepr{o,illrqecr{ux
tltryrttyaqrrir. CTpcJrHa rrit ocrr tspclrclrr - IrorrorrT rlaricnnryua LCnrccria

7 : B0 -:- 140 cen. Arrnrr.ry4a (uynryaqufi B itrolr c,ryt16," coclatsrr.ser B
cpeAIIerI + 7 t)'o or o6rqero ylioBH.rr. fJ,a.nee, r{&er{rr&fl c 13h0[ini (rra.ra.rro B.fopofi
qacru Bcn"rleclia) lIItreHCl.IRIiocrb IlcrrJlecIia cIIoRa cLIJrblro BoBpoc"rra, illluqeM,
Halt BltAlro I,I3 (lI,Ir, 1, 6ea Italil,rx-Jrr.160 paBpr,rBoB B noJre6areJrbtrorr illloqecce.
3ro nonr,rruerllle I,IETeucIrBtroclrr conlloBolril(aJroorr nnn po0Tou nepllo4a {,;ryn-
tyaquii tro'l' :230 -:- 320 cen, ran u ux arrrrJTr,rryArr Ao + 500/ or.cpe4nero
ypoBIr.a. Fla.urrran c t2lt50m ?orrnafl crpynrypa (t.nynrytrrp.rr,i a4ecr, rre pac-
crraTpIrB aerc.fI.

'fa6.rrriqa 1.

0--10
tL-20
21-30
3L-40

4,4

t4
I
2

4l-50
51- 60
6t -70

6

7t-80
81-90
91-100

2

2

I

2. L3'ropr,r.rr rp[rreponr, r,rJrJrrocr,pr{pyiorl1urr ]iBa3r,lreprrolp,r{ccnr.re rpryn.rv-
i.t{IIlI, xIoilieT cJlyirir.I'fb lltrAIIoRcfr.rrecri, rioTollbtr"r SallerlrcTjll,lpoBarr }r3r\rrt
20.VII 1970 r. lJcri;rrccn cBrIBalI co Bcrlrrrnrrior,l, rio'rop:r.rr roenni.rra B anrnBuofi
o6tt:tclltr i\i 31t() (52" lI ,9'N) [12]. Itourts Banr{crr rroJrrrpuaoBairrroli coc.ran;rs-
loqelt BCn.[ecRa B otflocul'eJIrrlrLrx e/Il,rnr.rqax npeAcraBJreHa rra rflrr. 1r. 3anrrcr,.
rro",trroiir I,Ilrrerrcl,IBItocl'tr BCrr.rleclia al{aJrorIqrra, rroarotly BAecE, trhl ce lre ilpl,{-
BOI(,I]r.

I'Iaqa.no BCuJIecHa r\IoTIiiIo orrrcclrll n thl 1Irr, oArrario ocrroBHoe no3ilaLrrarrlre
trrrreHclrBrrocrr{ riarra.rrocb B 9hl3u132t. BpeNn }taricr.lllynta BctrJreclia ghl/lnr15s.
lJcn,iret)ti ro Ilpelterr.t rronpol(oJrirtlrte.i.rT,rrt,ri,i, rnrr)r.rl6[11ar]. .racrr, cro orRrl.ibr-
Raler lI0 6otee2 tttt.rt. rf't:o6u Aitrlr rreitotol)oc npeAcraBJrcrlr,re o6 l.rnreircunrrocrr,r
BcnJrccrta./,,, n ril6;r.2 rrplruelqerrrrr IlcJrlrqrrrrrrr. rlpcBbr.lrer:rr,tr,f cto;rponrrx (n,)6)
Ilall ypoBIItlrrI,I cnoHol?lioro Co,,rrLtla J o n .rloriaJrLrroro I,rcrorrillrHa JI rreuoclte4-
c'rBerlrro [o 3arrr,rcrlrI ]ra6JrroAelrll,i.
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ogh/on lgn urrjnt t0n

@rrr.4. Bpelrenrr6rii xo/[ r,rrrrerTcrrBrrocrr,r rroJrrrpr,rBol]arrrloro paAI,IoIr3rytlgllnt BClIJIecfia
20.VII 1970 r.

Cle4ye'l yqecrL, arro rrprrleAeurrbre yra6;rr,ru,e Aairllble orlroc.qrcrl n rra5nro-

AeHr{flr\r c Arrarparrlloft nanpanrerrrroclrtl aIITcIIIrrrI oI{oJIo 6', fJo IrIlleHcpIBlrocrll
BcrrJrec6 6r,ur orlrocr,rreJrrr{o cla6r,rrr I{ cocraBfl.trJl oltoJro 6 r,r 3 egr,rnlIq rrorol{a

AJI-fl rroJrFroro rr ilo"rrflpl,IBoBaIIIIoro r,ra.nyvertufr coorBercrBeItIIo'
i['a 6,r rr r1 a 2

lBlI o' oA

R+L R-1. R+L I "-"

Xapaxtepnr,Irl AJIfl AtlHHoro Bcrl.[ecna flBr.qlorcfi ycrofiulrnr,re (uyrtyaquu
rrlrrelrcrrBlrocrrr rra o6rqen xoAe npeArraHcrrrraJrE,Holi craTluu ero paBBurI4n. Orrra

IIo.qBJIflJIr,{Cb I{elpepbIBHO, CJIeAy.fl ApyI 3a ApyIoNI B BIII(e OTAeJIIT]rrrx trI{qKoB.
SaperlrcrplrpoBarro ceNlb rar{rrx rrr{rrr(oB. llepnue ABa IrB III4X rlporlBrrJruct, r{e-
Hee orqerJll{no. llepuo4 SnyHtyaqufi panen 6-8 cen. Auunlrty4a lax cocraB-
Jr.qer B clleArrerr -l-15 u +11% or cpeAllero ypoBlrfl AJIfl noJrflpl,IsoBalllroro
r4Bryqelru-a tr uolnofr I,IIIreItcI,IBllocrr{ coorBercrBeIIIIo.

Ec;nn 4onycrr.rrb, rrro r{crorrrrrrxr{ rroJlflpLrBoBaHHoto LI Herror.qpugoBaHuoro
uanyuenuft rro cBor,rNr yrJroBl;rlr paBr{epax{ o narx4r,tfr 4anur,rft trloN{ellr BpesIeHLr

coBrraAaror, ro crenenb noJr.qllrraar{rrrr p rro}rier 6rrrr oqeuelra trpocro orlrolle-
trrr.flr{trr anrerrrrblx renrlellaryll, r{oropr,re 6yAyr coorBercrBoBarl; or}Iourelllr-at{
rtlroruocrefi rloroltoB t131. IJ rIoJIbBy AonylqeurTa o paBellcrBe ylJroBrlx paaMe-
pon n roft lrnr,r r,rrrofi crenerrr,r rrolr{er cJryffiI{rb xollouee no4o6ue npellenlrilIx
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Sar,ruo.rerrHe

B nacroarqee Bperr.rr t:prIA Jrr{ xroifiiro cox{rreBarbc.rr B ror,r, uro rpnyn.ryaqur
trrlrrelrclrBlIOCTII CoJIrreqrrrJx paArroBcfrJrecHoB, [o-BrrA]r[{ot{y, Bo ]lceNr ca}rru-
IlerpoBotf l[I{atraaorre AJrrrH BoJrrr - rrBJrerrr.{r{ ue ctryuafrnrre, a LrMeror Banouo-

90

@ur. 5. Xo4 lrartenenufi cretreurr [oJr.fiprrBaqr4r4 Bo BpeME BcrrJrecxa 20,VII 1g70 .r.
(Drr. 6. trilaMenenlrs nonuoft,rautencuBrrocrr{ ({pr_u,q4 o),u-rurencunEocrrr rroJrfiprraoBaHHoro
trBfiyrreur,rs (Hpr.raar 6) no apeua BcrrJrecxa 26,yil 7970 r.

npo{nnefi Bcu.rlecxa B rroJlfiprraoBau}roM r{ rroJrnoM r{BJryqeull.flx. Itpolre roro,
Hac 6yAyr rtlrrepecoBam ne a6conroruble Buaqeullfi cretrer{I4 troJl.rlpr{BaIIIlr{,
a TJIaBHT,IM o6paeou ee oruoctrTeJlbur,re rlaMeueuu.fl.

Er,urr oqeuerrbl Braqenr,t.fl cretreHrl troJl.gprrBallrrr{ B MoMeHTbr trr4l(oB r{ B Mu-
Enr{yMax Me}fiAy r,vrMvr. coornercrryrcqtre AaHrrbre trpeAcraBJreHbr Ea {zr. 5,
rAe tro ocu a6cqlrcc orJrolr(eHo BpeMfl (nynr coorBercrByer MaHcrrMyMy
ncnnecHa). f(puea.s a-AJrflcrerreHr4troJrflpri3aqr.rrrr pmBulrxax, KprrBafi 6-gilfr.
po 

_B 
MtrHlrMyMax. Illtpraxonsru:z ilu:utrflMvl trocJIeAoBareJrbrro coeAurreubr Me]fiAy

co6ofr. anaqeErrfl AJrfl po v pm. oilvdr(r,r B orpeAeJrerrr4r{ ornomenzft urrrerrnrx
TeMrreparyp rro BceM rosHaM ue upenrr[raror 1,5-2,0%. ItaH BrlArro za Sur, 5,
BeJIr{qnHa uo;rairuaaqu[ paAr4ouBJlyqeH[fl BCtrJrecRa BaMerrro Bbrrrre B MoMeHTbr
llrr(oB, Helr(eJrlr B MrrHr,IMyMax.

3. Ha 
^{r_",__6 

trprrBeAeHbr Batrr4crr trpeAMancr.rMarrnoft craArrrr paaBr,rrtrfi
BctrJrecxa 26.VII 1970 r. Bcurecx 26 ano,nn, r(ax r BctrJrecn 20 wnti, cB;rgarr
!^!p-yr-1o^fi r4reH Ni 346, RorAa ona HaxoAr.rJracb Ha aauaguofi uoJroBrrHe Arrcr(a(9'N, 28? w I111). B ronanruoM r{croqurrne rrpeo6na4aJro'r.raryqeurre, rroJr.fipr{-
aoBanrroe rro rpaBoMy Hpyry. Bcurecx trorrrrprraoBan tro JreBoMy xpyry. Ha-
qaJro BctrJrecxa s 6h36*, MaficrrMyM B rroJrflprraoBaHuoM r4aryqeur4u B-6h4?ml0s,
I(oHeII n 6h53^m. Bperrteuu6ft xo4- uonroft r{HreuclrBHocrlr BctrJrecxa r4Meer ABa
YaHcrrMyMa (6h38m20s fi 6h42ml0r), rrra rrrlrx nropofi Bbrpalr(eu Meuee orqerrr4Bo.
o6qrnfi xoA BctrJrecna B troJr.Epr{BoBaurroM riraJryqenuu troABeprxeu SnyHryaqu-
.EM' oAIIaHo BAecb HaC llHTepecyeT ToJIbKo HaqaJIbIIa.fl cTaALIfl ero paBBI4TILE.
B uasare BctrJrecna l4rrrerrcl{BHocrb rroJr.npr{BoBarr{oro r[BJryqerrr{.8 rrcrrblTbrBa-
er rrJraBHr,re Baprraqrr[. c 6h37m50s B reqeHrre 37 cerc trporrcxoA.frr pesnrlre u3-
Menerrltfl IruTerrcrrBnocrr[ uoJr.Epr{aoBaHr{oro usJryqenz.fl rone6arenr,}rofo rr{ua.
71a {lm. 6 aragno, llro Bo BpeMfl [epzoAr,rqecnux trBMeueuufi n uonapr4BoBarrrroM
IltBilyqeHuE, troJrHa.E trrrreHcrrBnocTb pacTeT 6ea saMerHbrx napuaqzft.

Ha {zr. 6 o6uapyxuBaerc.fl roJrbr(o o4zu Hore6arerrurrft qraHn, ranreroqraft
treprloA 30 ceta c aMtrJrl4ryAoft l- 25/s oraocr(TeJrruo zrrreEcrrBrrocrr4 JroflaJrb-
Ilofo ficToqHufia.
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MepHbrft xapar(rep? o6ycroBreHHbrft Hoile6areJrbHbrMr4 upoqeccaMlr B o6ilacrrx
BOBHU}THOBEHIIff BCtrJIECI(OB.

.tlrppon. {nyryryaqufi usMeusercff B urlrpoxr{x trpeAeJlax fiar( or BcrlJreoxa
n a-curecry,,fax u B reqeHl{e oAxoro.I{ Toro E(e BcnilecHa. B rpex.paccMor-
perrubrx B4ecb cryqaax o6uapyxtIlBarorc.s {lyH'ryaqru c [eprroAom'or 6:4o
320 cen. Arrrururygu {ryHryaqufi otnocrarenrno cpegnero yp]c]Hf .fFIpH-
cr{Buocrrr cocraBl{Jrr{: AJrfl rroJrrror4 r{HreHcfiBuocrr{ BcrlJJecr(a 27.X 1968. r.
.B cipeAl{eM. t. 10%. n uepnoft ero.qacrliI, 4'7% B rrurepBaJle Me}r{Ay uepnoft
u nropoft qacr.rrMl4 BctrJIecHa a * 500/o glx'rropoft qacrfi ncu.necxa;'lglx
BcrrJrecHa 20.VII 1970 r. - tt5 v LllYo Ans r{Hrer{cl4BHoc:rn uo.nxpllbo-
BaHHoro zBilyqeul,rfl u uonuofi. urrreucrrBHocrr{ coorBercrBeuuo. TlalreneHng
B rroJr.rprraoBaHHoM r,rBJryqeul,ru AJIfl .BctrJlecxa 26.VII 1970 r. cocraBrrJlrr
-a 250/o OTHOCIITeJIBHO IIHTeHCI{BHOCTI4 JIoI(aJrbHOrO I4CTOqFIIIHa, B p'afioue
r(oroporo BoBHuK BcrrJrecr. I(r4auneplroAuqecnue S,rynrya\Ialr trpoflBJrflrorcr
6onee HaurflArro B troJr.flprrBoBanHoM rrailyqeHr,r[. Ileprrig rI aMulltrryAa I{x
I{MercT TerrAerrqup H pocry c yBeilI4qeurleM Morquocrr{ BcrrJlecxos. OrMeseH-
Haf cBflBb Me)fiAy rrepr{oAaMrr {ryxryaquft u onepruflMlr BcrIJIecI(oB corJla-
cyercr c [61.

Saneueuo, qro Bo BpeMfl nepnofi Tracrfi BcrrJrecna 27 oxrn6pa HapfAy
c AoJrrotrepr{oAraqecnr{Mrl r4aMeHeHrarrrara (ua {one ux) I4MeJIrr ilrecro Sryx-
TyaIIrIra c orHocl{TeJrbuo r(opornuM treprroAoM, noropbre Boanrrr(anu raH 6rr
rpytrtraMr,r (qyraruu). B ram4oft or,qerrnofi rpyrrtre nepvoA S;ryHryaquft
yMeubmaercfr co BpeMeHer[, HarrMerrblrlee BHaqeurre [eplroAa or(oJro 70 cen.
Vrnepx4arb yBeperrHo, qro Bce arr{ MeJrr(Ire Baprraq}rr{ cB.flBanbr c EBJIeHtr.flMIr
ua Conuqe, MbI He Mo)fiervr, r{ H aroMy peayJrbrary cJleAyer orHecrtrcb ocro-
polr(Ho.

Br:opan qacrr BctrJrect<a 27 orra6pa, .flBJrflIoqa.flcfl, rro-BrrArrMoMy, ITBJIy-
qenrreM IV runa [10], xaparrepr{Byerc.rr BaMerHbrM uoBbrrrrerrlleM rrureuclrB-
IIOCTU BCtrJIeCKa, OAHaI(o oHO He BI'ISBaJIO HIII(aHIIX paBpLIBOB S XOIe6areJIL-
rroM trpoqecce, Ho treplroA xore6aurafi I4 r{x aMrrJrr{ryAa cyu{ecrBeHHo BoB-
pocJrr4.

O6paqaror na ce6r BHITMaH[e rafi]r(e Bar(orroMeprrocrrr B r{BMeHerrrrrr BeJrtr-
quubr [oJr.flpr4Bar{ur{ Bo BpeM.fi BcrrJrecra 20.VII 1970 r. B rrolreurrr ilrrr(oB
Blraqeuuf cretreHrr troirflptrBarlrrrr BbIIrre, He}xeJrr{ B Toqr(ax rr.rrnuuyuon (uo
numneft oru6aroqeft {nynryaqnft). Bnauare Ao rperbero rrl4r(a Be.irrrsllHa
rroJl.qpusaqur4 Boapacraer (cxaunauu). flocne rperbero rrr{r(a crerreHb rroJlfl-
pIIBaIIUII B IrIlHaX HaqaJra rrooTerrerrHo yMerrbmaTBcrl, a B ToqKax MI4Hrrr{yMoB
oHa peano ytraJra I{ B AaJrr,Hefiruelr ocraBaJlacb trpaxTlrqecxu uocro,gnnoft.
flocro.sucrso rroJl.rpr{Bar{rrr4 B Mr{Hr{MyMax (nexpy nzHanara) Mo}nHo xar 6r,r
orHecrl{ It o[peAeJIeHHoMy crartrr{oHapr{oMy cocroffHuro [Bilyqaror1eft o6la-
cTIr, TOrAa r(aK B MOMeHTbI trr{KOB TTpOUCXOA}rT HapyilreHrre ATOIO COCTOtl]il]/.fl.

fleprao4ruecxrre rraMeueur{.a lrrrrencuBHocrtr rroJr.flpuaoBauHoro EBlryqeull.g
Bo BpeMrr BctrJIecHa 26.VII .7970 t.6rrnu cn.saaHbr co cnenoft Buar(a rroJlfi-
pr{3arlrrr4.

flolyueuurre rraMu BAecB AarrHbre cBrrrAereJrbcrByror o clontuoft crpyr(-
rype Hoxe6areJrrubrx trpoqeccoB B r{croquunax BctrJrecroB.

B nacroaqee BpeM.E rroxa eqe sarpyAHr{reJrbuo AeJrarb Har(r{e-Jru6o o6o6-
q,euHbre BbrBoAEr orrrocureJrbuo trprrpoAbr HBaaurrepuoAr,rqecxux Snynryaqufi.
Boauoxuo, rrro oHIr o6ycnouenbr Marrrlrruo-rrrApoAr{HaM[qecnuMfl trpoqec-
caMllt B aKTrBr{brx o6tacrRx, Ha cBflBb noTopr,rx c paAlrol,rSJryqeH[eM Conuqa
ynasbrBarr A. B. Cenepnnft eqe s 1955 r. t141.

Mrr cxrosubr ranlrie trpeAloJrararb, qro cauTzMerpoBrre paAuoBctrJrecnl(,
rrecMorpr Ha Karr(yq,yrcc.fl rrpocrory ux upo$ulefi, cocro.Er raa AByx r(oMtro-
uent: $ouoaoft (o6qero yponna) z note6aremuoft (Snyxryaqufi).

B BaxJrroqerrrre Bbrpa)fiaeM trcnpeuHroro 6raro4apnocm ar(aAeMr{Ky
o A. E. Cerepnouy Ba ilocro.auurrfi uurepec H HacrosqeMy ficcJreAoBaHr{ro

I[ TIerrHbIe coBerrr trplr BlrrroJrrreurru pa6orrr.
.(ena6pr 1.971. r,
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AIIAAEMUfl. HAYII CCCP

14 3 B E C T IA f HPbINI C I{ O fi A C T P O qr tr{ 3I4rI E C F( O tr',I OE C EP R AT OP1174

ToM XLVIII, 1973 r.

flpr.tsoagrca peayJrbrarbl na6trogerrufi paA[o[BJryiIeHLr.E coJrrreqHbrx axtfisHux o6-
racr.dra Borrrrax t,a5;1,26 w8,u,u,rta22-npiqnorc,rrecnolle ItAO AH CCCP, ConocraBJIeHbI

nagrrbre o6 r.rx raaryueHr,rr{ B Arrarraaolre AJIITIT BoJrr'I or 1,2 lo 77 ,u,,rt. Cgeuauo SafirloqeHfle'
qro na BoJrHax 7,2-4 un, anTlrBrrrle o6racru LrBlyrlalor Rart TeIrJIoBbre oflrllrlecItl{e rIJIor-
fibre r4croqHlIRu.

OBSERVATION OF SOLAR ACTM REGIONS AT 1,35; 1,76 and B mm, bv
v. A. Elanou, r. J, Kulikou,- 1. G. Moiseeu x1l f,-.-I . .FedoseEeu.- The results of obser-
vations6f radio emission of solaractiveregion at 1,35; 1,76 andB.mm with the 22 m radio
teleicooe of the Crirnean Astrophysical Observatory are given. The emission oI acbive
."niori in tlre ranEe lrom 1,2 mm to 17 mm are compardd with the conclusion thal, the
.u[io .*ision of "active regions aL 1,2-4 mm is of thermal origin (optically thick).

C qe;nr,ro r{ccJreAoBarrrrfl r{croqHrrr(oB r\{eAJrenrro Meu.rlIotr{efic.rl r(o1\{rroHeI{Tbr

corHeqFroro paAr,rouaryqeHrr.rr B Koporr(oBoJr]roBofi sacrlr l\II{JIJIr4MerpoBoro Arra-
rraaoHa B6rtH B onrfl6pe 1970 r. tta22-u paAI{oreJIecKoIIe }tpblMcxofi acrpoSn-
Br4qecrofi o6cepnaropulr AFI CCCP 6nrru nponeAellbl Ha6IIoAeHIafl paAI{oI{a-
ryqeuufl Co.nnqa IIa BoJrHax 7,35; 7,76 w B u,,tt,.

,[,nx na6.ruoAe]rrrft r{crroJr6BoBaJrr,rcE paAr{oN{erpbI xlo[yJIflr{I{oH}Ioro rlatra

[1-3], CBr{-ya;ru Horopblx pacrloJraralrrcB B rpflrIoM {onyce aIITeHHLI. yr-
JTOBOe paBlleureHr{e paAl{oreJlecfiolla coorBercrBoBalro 1"2 }Ia BOJIHaX 1,35 u
7,76 atn (o6ryuanacb rracrr, aepxa;na) ra 1',6 na i, : B il,il,. l.watpalll{br HarlpaB-
JlerrlrocTl4 aIrTeIrIIbI oIIpeAeJlqrucl, rlo BaIrI4cflM paAuoLIBJIyqerII4fi COJIHI{a, a

ua L, : B n'n,, HpoMe roro,- no IIa6JIIoAeHI{.rIN{ paAl{ouaJryqeuufl lonutepa.
OcnosErre xapanTepr{crr{nr{ r{cnoJrbBoBaBrrreficfl AJrfl Ha6rroAeuufi annapa-

rypbl (rIyBcTBIrreJILlrocTb LT rIpI{ Ilocro.rlHHofi BpeNIe:utt. '( : 7 cen x rloJroca
rrpofiycr(aHr{.rl Ira Ra}I{.qofi norne) ilI]I4BeAeIrLI e ta6r. 1.

HABJr IOAE Hlr.fl Co JIHETIHbIX
HA BOJIHAX 1,35;

B. A. Drpauon, [O. IO. Ityfrrronr tr{.

AT(TI4 BHbIX OB JIACTEII
1,76 trl 8 x,n

I. Monceer, JI. tr{. (Degoceen

Ta6rrrua t

^, 
ilil ,^7,'K ZLl, MeV 

I

Ttrfl DaAfioruerlla

1 ,35
L,1d
B

5

t0
7,5

t 600
17 000

30

Cyriepre'repoTlurrunrft [1 ]i
fletexroprrr,rft [2[
Cyrreprerepopr'nrnr,rfi [3]

Ha6;rrc4eulrf BeJrr{cb oArroBpeMerrrro Ha AByx BoJlrrax: 1,76 tr B ntu unu 1,35
u 8 nn,. Cnauuponar{rle CoJrHr{a ocyqecrBJr.rrJrocb, r(ax rrpaBr{Jro, B rranpaBJre-
I.rI4I{ [pflMofo BocxoxtAe]rl4fl c ruaroM no cnJlolrerr:v.ro B l' (n6.nualr ar(TLTBI{bIx
qeHTpoB rrrar rro cnJrorreurrro yMeur,rxaJrca). C qerr,ro rorrHoro o[peAeJIerrlrfl no-
OpAI{IIaT JIOHaJILIIbIX IICToqHI{ItOB perI4CTpHpOBaJII{Cb SaIIICI{ [pOxO]I{AeHI[fl
Co,rnqa paAr{oreJrecxotroM Kar{ B rrprrr{oM, rar( r.r B o6parHol{ HarrpaBJIeIrIrI{
(upu t : I cen Ha BoJrHe B nnr, u'c : 4 cev Ha BoJrHax 1,35 lr 1,76 nn).
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flpu o6pa6orrre pcay"rrbl'aroB r,ra,rrepeur,rfi rra BoJrHe l,3s at,at Heriorollyro
rpyAlro^c?b rrpeAcraBJrfrn nrr6op ypoBnfr r,rgJryrrerrr,rfl cnonor,frroro Coluqa.- i{a
BoJIHO B lta n orqacrl'I lra BoiTI{e 1,76 nn ara oleparg,r.rl o6rer.raracb gaJrr,rar[e]r
Ha I{pllBLIX CHaI{I{pOBa}II'LA IOBoJILI{O npoT.fl}Iiel]Itl,Ix UIoCI{I{X yqaCTIiOB, COO.f-
BercrBylotrI[x yl]oBHIo rlllltocru cnoHoi,linoro Colrrqa, o.rri.rrorrerrr.le or rioroporo
I{}IeJ]o lrec'ro s6Jllr3rl Jro]iaJTblrbrx trrc,r.oguurioB I,I ;rir,rlr6a co.ltrrrla, IIa ,orrr"
1,35 nt.w I'IB-Ba BrIaaIrITeJrL,oro pacceflrrr,rrr alrreHrr,I B,e ee rJI..urroro JrclrecTr{a
SarIllcu ilpoxoll{Ae}Ilra_ Connrla paArloreJtecltonorr Banrerrro 4cr[op,rrnitonarir,r
(oco6etrno l6.ur'rel'r tnri6a). lloelouy ue1'rio rrpoBecrrr ypoBenr, cnoHoirrrroro Co.n-
IrIIa yAaBaIIOCb 'l'oJIblio IIa IIeIiolropbi-\ pCIlICl'1.)olparlllax (iraaOne,ir rr\ oropgbr-
Itlr), 6olee r'IJII'I llelree paBrlo,\rcplro llacrrpeAe,rieurrrJx B Tcrrerrl,re cgarrcl Ira6.rIo-
4erlr'rft. IJpIr uporc,rlell'ilt aroro ylroRirfl ua oclaJrblibrx Bairr,rcr{x n.l)lrrrr.rrocb rrplr-
6erarr, It r'IrrrcpnoJraqr.rr,r rn6o upr'rraar,rralbofl H xapan?eplrr,rrr oco6errlocr-rr,rr
orropltbtx It BCe\ oc ra,,t L,l ht-\ lantrcoit.

Pa4r.rouao6pailo1rr.rfl ro.Trnoro rr,rcria corrrrqa rra BoJrrrax 1,35 u B,ttnt 6.,;-sttt
loryrreHtrI 10 rl 15.X 1970 r. llao6panreuue oll{errrrrrbrx sac.rer;i Ar,rc6a, rra Ho-
TopErx rra6tro4allrcb^arirrlBrrr,re o6;ruacrlr, fio.rT]/qegLr 3 u 5 onr.s6prr ]Ia'Bo,rrrrax
1,76 w 8 nn u 77 tr 12 orr.r.a6pa rra roJrnax I ,5b u B un.

Ha rfur. l nplrne4euLr npirrrcprj pa/{],ro*apr conriqa. FIa riul-r.lar Ba eArrrrr,r-qy nlllrnr{lo Blrarrerrl,rc ypoBr{.s nenoBrryqeHnoro Co;rnr1a.
I{aH o'rlre'raJrocb paIIec [4-B], .ru.ooirierrr,re aiir.rrBHbrx o6lacreli rra coJrrrerr-

rloli ArIcIte I{ rIX ]la3}IepIJ XOpOIIIO XOppe"rrr.rpyror c rroJro}ricrrrrc}r rr paStrepaxru
ItaJrbI{I,reBrjx (I]rroririy;non. He ocraraBJrl,llilt{cI, Ir& DTor\t uo4po6no', rrbl pac_
cnro rpl,rnr BAec L cr eri,r.p r,rB;ryq 911Lrr a ]irr{n rrrrrx o 6r acteir.

,[,nn, oror'i I{eJI}I no rIoJIyqclrHlrrr paArrorrao6painelr,rrirr Co.rrrrqa orrpcAe.[fl-
irocrr nlleBrtltrenlre Rpxoc'rrrofi Terrnel)aryprrl I,lcroqrrrrnou A7r, ira4 apnocr11oir
rer\rrreparypor,i rreBosMytrIeHrroro co.u]Iqa corJracHO BbrpalrieHrrro

^r,,:(ffi- t),tro, (1)

77p Tu.n - aHreHHa.E reI\{trepaTypa npl{ na6nro4eurar{ JIoHaJIT}Horo r{cTosHr.r6a;
Tao - aHTeHr{a.fI Te}rneparypa oT yqacTKa }reBo31\ryqer{Horo coruqa; Ta -.frpnocrrla.E Ter{ileparypa cnoxortnoro cotuqa; q - (taxrop, yuutr,rraroullrft
pacce.flHlTe aHreHHbr BHe yrJIoBblx paSrrepoB JroHaJrbHOrO r{cToqFrr4Ka rr Boero
coJlrleqrloro AIIcHa. Paccesulre onpeAeJr.ElJrocb lra ocHoBaHr{tr petsyJrrTaroB r{B-
lrepenrafi aurer-rHr,rx reurreparyp.nplr lra6rroAeHr{.Ex paAr{or,rBJryareur.rx IOnnrepa
u coluqa rra BoJrr{ax Bw2 atn [9], a Ha ]" = 7,35;1,76 nn ]raxoAr.rJrocb Jrr{-
nefinrrlt Dl{crpauoJrrrpoBaHrrel{ aua.reur.rfi pacceflHrrfl, noiyueuurrx B r{HrepBa-
Jre AJrrrE. no.nu 2 -- B nru.3uaseuu.fl g rrpr.rBeAeHrr s ra6n. 2.

Ta6.trtrll 2

I ,35
/i',76

8

1 ,35
t ,33
L12

1,23
1,22
1,75

1,I7
4,,1.6

1.,1.0

Ha ocrrosartrlu aIraJrrIBa AaHIrLrx, r]lrrBeAerlrrrrrx n [10, 11], a rari7rie B coor-
BercrBrr[r c [5,6] upu o6pa6orr{e rroJraraJrocb, qro ria BoJlr{ax {,35 rr 1,,76 nn
?a:6000" K, a Ha BoJrrre B un 'l'6: 8000'K.

ilonyuennrre BlIaqerrrlfl rlpeBr,rurenr,rtr roMneparypr{ aHTr.rBr.rrrx o6;racreii
HaA ypoBlrerr cuonofirroro cornqa A7',, upe4craBJrerrr,r n ra6l. 3. ,I[tx lrc.rorr-
rrtr{RoB, na6;rro4anmlrxcfl B Te.terure HeclioJr6ril,lx 4nefi, garmr ycpeAHer{rrrrre
3a sror neprroA S}raqeHr{.fl 47r,. B ra6n, 3 ilpr,rBeAelrbr rar{}He HOI[epa rr Hoop-
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Ta6.rrr.rqa 3

3.X 1970 r. 3.X 1970 r. 3.X 1970 r. 3.X 'i970 r. 3 n 5.X 1970 r.

Hol,rep rr HoopArrua-
TLI rpyiln nrjTerr

)u,.tt.t,'

a?'r (1,,), " K

q)ronltvJI
16N 37W

1.,76 B

730 t0t0

438
17N 13\,V

r,76 B

880 1565

4/+0
19N 41F.

1,76 B

510 645

441
12 50 (3.x)
1,76 B

6110 1090

rIJZ

75 51W

7,76 B

510 365

Ta 6nlrrla 3 (upo4o;lnerrlre)

Horrep u r{oopArrrra-
rbl rpyIIII nrrTc]r

tu, "t/'.tt

a7'u (1"), .K

441
{0s 46!v

{,35 B

120 1920

444,4,46
t2s17E
(10.r0.x)

1,35 8

710 1080

f{a'ra

Ilorrcp rr rro0pllrlra
TLr I,pyllrr nflTcrl

)r, "tt,.u,

a7'rr (?u), .I(

L-rr r-*
I

15.X 1970 r.

450
{0N 278

1,35 B

970 t83t)

445
4N 15E

1,35 8

.1050 2100

451
20N 40E

1,35 8

{60 67t)

It;)J

15S 2E II

t,35 8

6115 1055

(li.il or{Hvr
17N,i3\,V

1,35 B

4\0 370

(2)

ArrHarbr rpyn[ rr.flTeH (uo 6rorueteulo (CoJl]resur,re AaHHbte))), coorBercrByro-
II{IIIX uo rroJlo]fieHr{Io Ha6rroAaelulJx{ JroHaJrbHLItr I{cTorrHLrHaM paAr4o]l1.BJLyq,e]F,vrfl.

Orrrocn'rerrHafl rrorpelllHocrb r,r3MepeHr{.r{ A7r,, Horopas s ocuonuoM BaBrr-
cr4r or orxrr6oK [pr{ olpeAeJreHtrr{ ypoBH.fl [BryseHr4fl iuonoftuoro Co;nnqa u
rreToqHocTI'I yIlera pacceflHl4fl aHTeHHLI BHe J/rJroBLIX pa3rlepoB JroK&JrbHr,IX
r4cTosHr4KoB, B CyA{rre cocTaBJrfler - L0% Ha BOJTHe B nntu -20% Ha l,:: 1,76 u ?u: \,35 nn. llo naii4enHriNr BuaqeHu.aNr Afrr (ra6;r. 3) 6r,r;nu ou-
peAeJIeHbI npeBEIIIIeHI{,I r{HTe}rCIlBrroCTU I{SJIyqeHIrfl JroHaJrbHbIx I{cToar}rl{r{oB
HaA IdHTerrcrlBHocru,ro IreBosrryqeHr{oro colnqa corJracHo Br,rpaE{errrrro

2l;,\7'
A/,, : -u @m .nt z . atll . cnt" p t),

rpe k -- [ocro.srrrrafl Eo.rrr,r{,rraua.

Ilr,rsttciletrlrlle AJIrr HailiAoi,i I,rB BoJ-rrr Biraqcurrfi ll (1.) ycpeAr]rr,rrr{cr, 3il1'eir
IIo ]lce]l JIoI{aJIrrlll,Irt IICrOqIII,IHair. Cpe4rrrre BTraqerlrrr A7 (l) rr&rr0ceirrrr r{p0-
cTl4lialll,t IIa (bul. 2. Snccr iliC [peAcTaB.rrerrr,r no,rryrrerrrrr,ro R ])e3y.rrrrra.fo arraJro-
rr,I-Inoi{ o6ptr6otrir,r AarrirLre Apyrl,r,r rrarrellerrtrfr R Arranaaot rc 1 ,2-17 ,tt,itt.
Saltetttrr, rITo ilJlafiTI,IqecItlr rotITrI BCc rrorroqeurrL]c nii rparl)r,lic rra6.rrrollerurfl
BbIIIoJII{eITLI ila paAlIOToJICCIiOlax C BLICOIiIITI yI.rIOIlTJxt paBperltCIiIIe,rr. JIr,rrrrr,
tl [7] upr,rueAenu peayJrLrr]rlr Irri BoJrrrnr 7,26 tr \,42 rvJt, r[e ucuonraoBa"rrcrr
paAIIOTeJICCI{OI C OTIIOCI,ITeJILIIO trtlrponOl,i AIIAIparrliol,f rralpaR.rlelrrro0rl,I (6').
lloaroir,ry e [7] ana.rerrrrfl-M,,.', (1 ,26) - 42,.,, (1 ,42) - 0,01+Tu6 rrBJrrrrorc.a
ycpeAIIeIIIrbIrfII B IrpeAeJIax IJIaBItoro JIeuecrlta. IJplr rroCrpoe]rl,rrr r[[r. 2 rra
BoJITI&x l,2G u 7,42 atnt [pl,rrr.rrro Bo ]rrrl{rtanrre Jrrr[rL orno]rrelrre r{rlrerrcrrRrrocrrl
LrBJrytlelrtlrr) c.[eAyrorqee r{B paBeHcrr]a ilpr{paxtrerrr{fr arrrerrrrbrx resrleparyp.
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(Dur. 2, Sanucnrr.roctr, or AJIITITrI
BoJrrrbr cpeAHero rpeBbrmelll{E
r{HToHo}IBHOCTTI lI3fiyqelj'fitl aK-
rraBrrr,rx o6racteft IraA ypoBr{eM
cnoxofinoro conuqa
1 - 21-2tt.Y 1968 r,, arpeilb 1969 r.
[5]; 2 - Mapr-rrro]rr 1969 r. [8J;
r - 20.Iil - 23.7Y 1969 r. t?J;
4 - 2r!-25.IX 1969 r. IOI;
5 - 3-15.X 1970 r.

"f0

/0

I i u' / 0 
t 
! An. u-z . z4- r. rnrr-r

/00
o/
eZ
oJ

^4x{

/0 1,uu

ItaH nu4no rla {r.rr. 2, sa racxnroqeur,rerr peByJrbraroB uaS.nroAenrafiHaBoJrHe
7,2 nn[6l,AaH]rbre Bcex ocraJrr,Hbrx r{BMepeHrrfi B Ar{arraBo}re 1,2-4nar,:naxoAf rc.E

B xopoureM coorBercrBrrr{ Me}fiAy co6oft rr trpr{BeAerr}rofi B [5] Rns uonu X, (
{ 4 u,ttt, gaBr{crrMocrbro

JI. II. tDe\oceea, JI. B. Jfy6nno, "lI. M, KErcun. Actpou. rx., 1967, 44, r:ol,6, 1196.
F. I. Shimabucuro, T. M. Stacey. Astrophys. J., 1968, 152, N 3,777.
C. D. Ctark, W. M. Park. Nature, 7968,219, N 5157, 922.

41" (2') --X-2 (3)

(upauo;ruruefinas qacrr, rpa{una Ha $r.rr. 2). Saurcnruocrb (3) cBr{AereJrbcrBy-
er o retrJroBoM xapaHTepe u3Jryqer.rl{fl onrlrqecnr{ IrJrorr{brx ar(TI{BHDIX o6JIa-
crefi [5] Ornnonelrue or Hee Aarrrrbrx rra6JrroAeHr.rfi rra soJrne 1,2 n,n [6] rpa4
Jrr4 r{o}nuo o6r,ficur.rrr, LrsrrerreHr{er{ anrr,rBuocrl,I CorHqa, TaIt HaR peSyJIr,TarLr
r43r\Ieperrlrfl rra BoJrrre 3,5-9 tLJ.t, TTpuBeqerrH6re raM H{e, }raxoAflTcq B xoportreM
couracl{I{ c ApyrlrMr{ rra6JlroAeHrr.arrlr (B roN{ qr.{cfle }Ia BoJrHe 1,2 ,tvtat [B]), nrr-
rroJrr{errr'rbrr{rr HaH Ao, raK u rrocJre on}rcaflHbrx B [6].

Cre4yer ranlne omrerrrrb, qro rrr{ B oAHoM r{B rraruux r.ra6JrloAeHl4ft na non-
rrax or 7,26 go 7,76 ar,nr, Ire Baperr{crprrpoBar{o cpaBrrr{reJlbno 6llcrpblx (c ue-
pI4oAoN{ nopflAxa HecxoJrrrnr{x ru.rny'r) Bapr{aqr{ft [BryqeHl{fl aItrI{BHLIx o6Jra-
crefi, o noropbrx coo6qaJrocb u [8, 12].

B aannro.rerrr{e Br,rpa}Haemr.ny6oHyro 6raroAapgocrr, A. I. f(rc,lrqnoBy Ba

troJreaHoe o6cym4enue pa6orr,r.

20 sena6pr 7971" r.

"IIurepatYpa

t. .fi.14. Oe1oceea, IO.IO, Rytt,utioc. Pagtrotoxul,Ina r.{ DJrenrpolrr(a, 1971, 16, N 4' 554.
2. IO. .,1. /{pa,eu.u,, JI . tr4. {,te)oceel. T4sn. nyaon. Pa4uo(pnauna, 1969, 12, N! 6' 813.
3. B. A. Efiatrcc, trf ,1. fulouceeo. llau. Hpnrrcnoii acrpofl,ra. o6c., L967,38, 149.
4, V. A, Efanou, A, G. Ktslyukleou, I. G. Moiseeu, A. I. Naurtt'ou. Solar Phys., 1969,

B,331.
5. V. A. Efruzou, A, G. I{isll1ukou, I. G. Moiseeu. Solar Phys. (in press).
6. M, R, Kund,u. Solar Phys., 1960, 13, Ni 2, 348.
7. IO, IO. Itynunoc, JI. II, @e1oceea. f{on.na4 Ila cexqrrlr <tr{cc.regonarrue paAl'rofi3fiyqeHrff

Corrrqa> Flayunoro Cosera rro KolrrrJrer(cuoii npo6relre <Pa4troacrponoulrs> AH CCCP.
Iopr,nurl, t9 noa6px 1969 r.

B. J, E. Becknzan, C, D. Clark, Solar Phys., 797L, 16, Ni 187.
9. A. I. Rucrtnnoo, A. f . RyautttLu,, A. E. Canonotrcauot,. Acrpon' x., 1962,39, nun.3,

410.
10.
11..
12.



XPOHI,It(A

B re'Ieune 1971 r. corpyAliunrl Hpr,rrrcriofi ac'rpoSlrar,r.reuior,i o6cepnarollr,rr,r
AH CCCP nprIIIIrriaJII{ yqacrrle B rrayqHrrrx norr(reperrqr,rr{x rr cnulrcr3uyrrnx Ha}r
s CosercxorrCoroBe, raH r.r Ba py6ernorr. B anpere A. E. Cesepirni,i nir,rnr,rrrar
ytlacrrle B crlrlno3rlyrre (l{arnl,Irur,te npo6.uer\rbr n &Crporicrrr.rr.r) (f\nr.nnn).

B. A. I{oToB BrIeBiI{aJr n Yl'pex'r' (fo.u.utrrrgna) ria crnrnoBrryxr ro vJrJ,rpa-
dxro;nelonor,l lr'pelrrleHoncxor,f cilenrpocnonrrrr.r n actpo(rr,iarrrte.

n. n. ,L(o6porrpanr.rrr r.r II. R. C:L'errerrrio r]lrr]rr,rrr.lJrr{ yr1;1sr.,r" n XIV II;re-
Hyiue ITOCIIAI' (Cuar;u, CIIIA).

Colpy4nlrntr o6cepearoirrlrl yu;lgtoooa"rrr,r B pa6ore coBcrrlarrrrn, coalarrrloro
Conerolt <Tlrrrepnoc,uocaD, coBert\arurfl ro orrrr.rqeoril,Irl iI 1)agr,roilo'r.l]orlolrrlqe-
cnlru rta6nro/{elrl.Irlxl co.nrrc.trroir Iioporrr,r n Ca,rraltriarlir{e. cc}tluapa rro iioctxrlr-
qecHllll Jryqanl n JleulrurpaAe, coBeqarrifl no fleJ]cuerlll,[r BBci]/tilN n OAecce,
rrJreirylre Itolurccr.ru rro rtctlera.u I,r ]\rereopillr r I{r,renc, coBetrlillti.rrr pa6ouer,i
rp}rnn,, <Crpoenr,te Ir rirrnel\ra.r[Ha fanan.r.r,rrirr) B Pocrone-rra-!,orr)r, a ?ilr{}He
Apyrl{x coBelqalrltflx ilo olAeJlr,rrrinr r]a]rrrrLru rr nay.11j6-oprarJllgajlrrorlHLl\r Bo-
npocarr.

B 1971 r. e I{pr,rrrcriyro acrpo$rrBrrrrccriyro o6cepna.r.opnro AII CCCP npu-
ealltalI{ ytrenr,re lra aalty6eirir{rJ,\i crparr /{nfI o6c;u71i1{er1r,rfl Lr rponelcll,rfl coB-
tr{ecrlllrtx pa6or, rlo.ttyqsl,rrtt nrarellrrairrr rra6.irro.'terrrrli. B o6cepuaropr.ur s 1971r.
6r,r,;rlr: Se"uHoucrurr,i (tlI1P); I{rr,nalrris (TICCI'); lJcricpc, Eypii, Itoyair, Xr.r-
ruerr, f[nna, I{rapri, I{e.rr.reprrar,r , Epo4cpnri, Xioparr, IIoyonc, O'/Ja",r.n, I]nr,rn-
xu (Lilll:\); cDalirtc (Ol'}l').

Ha aaceltarrt,rsx Vqeloro Cone'ra 1{pr,rrrcrroi.l ac'rpot[n:r,r.recnoii o6ccpna-
Toprrl{ AItI CCCP Bapy6erriru,riu'r }rircnrrirrr,r 6r,r.nr,r cllc,rrarlhr llor(JraA1,r:

It*. Benepc. 06 rrcc.rrcAoBitrirrrr\, Bcilyqrrxcfl r o6ccpra.r]oplrr CaHpa-
nrer'rro lllrx.

P. O. ,(e.a,r,. I,'iepncriaa o6ceplrir.oprrrr - rrcroprr-fl paaBurrr.fl.
E. Bupn. Il[cc,nelonanrir nleirtaBcBl{rrr,rx xraae]loB c r.rn:r'epr[eporrer]la]rr,r co

cBepxAJIrn{rroii 6aaor:r.
lVL Itoyott. Ptt4nolrrrrep{cirorierpliuecrtr.re r.rccJreIIoBarrr,r.rr liacrrrrrperrr,rfl

r(Ba3apoB.

[ . C . X tnucrt,. lJcnolopue ]laArroacrllouo]rr,rrrocrilrc r'rccJreAoBar{rrrr 06-
cepBaropr4rr fplrrr Berin.

(D . It ctttnr u,. I{orruanT'rrrrre ra JTarrrl,rrirr.
13 a a r p a ulr.rn Lre ri o riilrri{lrllo B nu ra ri irre B r,r eB iri aJrrr :

ll r,uoue Il. 1\,I. IIIaxorcxor,i rraxoAlrrrcr{ s YCCP gnn o6cyiri4errrrrr ooBr{eor-
trrrx ua6rrcAerrnfi rrecral\r.rorrallru,tx aBeBA.

B te.renr,re AByx rreleJrs B. I{. llponoSr,er rraxoAr,rrrc.fl ro (Dpanquu Arrrr
o6cyni,qenux coBrrecrrrrJx pa6or rro nocllrlqecnl,rrr r4ccJreAoBaHrlrlxr.

T. C. fannrrrra B reqenr,re rpex lreAeJrrr riaxoAr,rJracrr n IlHP g,na o6cyx4e-
uua pa6ot rro recnrrrrr ,qrofiur,ru cr,rcretlanr. r
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H. I(. Yynaen 13 gexa6pr BBIexaJI Ha rpr{ HeAeJIr{ n I.(P ArI.rI trpoBeAerrrrrr
coB Mecrllbrx na6rro4euuft sHerar axrl,tsecHux o 6t,exros.

B uasare urou.s A. A. Eoapuyn, M. tr. Eoapuyx, A. I. ?I{yxon,
A. A. .Elnolro BbrexaJrrr B Er(crreArrquro s rfuilu AJIa trpoBeAenra.a na6rro4eulrft
uo nu6opy Mecra AJLrI coagaHr{fl o6cepnaropr.rlr. IO. 7I. Herunop, nr,rexanuruft
B trporrrJloM ro4y B 9zru, [poAoJr)r{aJr pa6otars B aKcrIeAI{qIru.

B. A. E$anoz, trl. l. Mouceeu c 25 anrycra no 22 ceura6pn HaxoAI{JrIrcb
s CIIA B coorBercrBw\t c IIJIaHo]{ npoBeAelrlr.rl cosMecrnoft paSorrt ro cBepx-

4a;rruefi lrurep{eponrerputr r(oMtrar(r}Iblx ucrorruunoB HocMrlqecroro paArlo-
r{BilyqeHLrfl.

A. B. Ceeepnrrft srrearnaJr e CIIIA Ha rprr HeAeJIrr AJr.fl trpoAoJl)fieHl,r.fl l(ootre-
parunuoft pa6orrr c A-poM Branxoxcolr tro cB-flar4 lrex(rlJrallerHoro rr corHeqnoro
Marrrl4THbrx uoxeft r{ oBHaHorlrJIerufr c coBpeMerrHoft texnraxoft naaeMHlrx lt
Ho CMUqecHr4x Lrcc JIeAOB aHl{ft e acrporrolvrplrl

B 197L r. 6rr,nu Baql{nqel{bl AIdccepraIII4lI Ha corrcxaHue yqeuofi creuenu
fiaHAr{Aara {uanHo-uatel{aruqecxl4x }rayx (A. H. IanHparon, A. H. Itoaalt,
M. B. Orupr,, H. C. 9epurrx). Ilpe;qc:rannenr,r H Batr{rrre Ar{cceprarllrl4
JI. C. Jlesuqxoro, T. C. Eensxruoft, 3. A. EapalloBcxoro, 0. I{. Tepeaa.

B coorsercrBur c trJlarroM BrIeaAa yqeHbrx AH CCCP Aonrop {ua.-uareu.
nayn P. E. Iepur6epr BLIeBIHaJT Ailfl qreur,r.s ,renqnfi u A6actyuaucltyrc acr-
po$uauuecxyro o6cepnaroprrm AH IpyaCCP u Aonrop {ua.-uateu. EayI(
3. E. ,(y6oB BbreBlr(aJl Ail.n qreuufl reHqlrft r4 onaaaurr.fi MeroAl{qecrofi nomoqra
na ,(anrneeocrorrHyro craHqr4ro Cnyrx6r,r Co.nnqa ABHU AH CCCP.

B l97l r. Br;rrrerr r4B resarr,r 43-fi ronr <<Ilaaecruft HAO AH CCCPD. Cratrra,
troN{etqelrur,Ie B SToM ToMe? CoAep}I{aT peSyJrETaTrrI r4CCJIeAOnaUltfi, BbItIOJIIIerrHbIx
r o6cepnatopuu.

B uae cAaH B treqarr 47-fr"rcv <I4asecrr.{fi HAO AH CCCPD, a a 4exa6pe --
48-fi roru.



vIIn 532.84

SBel:gr,r rrrla RY Dl'a. rI y r a ii rr o s II. (D. I,IBB. I{pbrMcHofi acrpot}rna. o6c., 19Ti, 4g, .?.

Oco6euttocttl llepctleIIIIbIx BBealI Tr{rla BY Dra paccrrarprrBarorcr tIa ocrroBe npc!troJro}Hc-
HIIfi, qTo II3]ret{eHlIfi ltx 6.reclta BbI3bIBaIoTcrr rl:lJrr,ttlr{err trsrHa Ha rloBellx[ocrr{ rparqaroulcircn
3Be3qLL yRcrlrqufltrc- r,pcA|Iefo 6rccHa BY Dfa u yrrerlburcHlre ee roHa:]i1TcJrtr qBe:Ta (1J _ 1/),
IlaoJrlo5ilBlllutcH c Lf 0r-1960 rf . no 1970 r., rrHrepll)erlrllotsaHo HilH llc:lyJrbrar rir6o yrreH[-
rIelIl{rT o6IUct'I nJrotq,rAII nnrHa, nu6o yBcJrr,rqerIrr,l -cr-o edi$crirlrtuoir .renneparylLr. }{:iiifierro
TaIilHe, llro n_cpl.Ioil ll Y Dra rcpcucJrrrLrii, uplr,rcrr cro rlJ-\rclro[r1e IIl]orrcxoAr.rr s oa:r-c c HoJle6aHtrclr
cC e l,e:IItoto r'i,'Ir,.l;it. llt,{crir3;1q1,r ltDe,fnOIo}t(CIUTC o cfillcnTRuu.rrrrrrt h -C-IPTttpro qlrriaa H.nle Icntrii
nepl'Ioga, cl)c.qllcro 6,,tccHa rr ror{a3:lreJrfi qBera B Y I)r:i. llprrBeEefir,r raH}r{c pcayrbrarbr Ooro-oJrcrirpirqccrurx rra6;rroqerrui.r IIV Lac, FI,r A[rt tr GIieic 616. Z, 781, 809,815-,8i9,8?1.1,880.
lle-plrog uauctrcurlii 6rcfi{a FIr And n tgZl r. 6lrr rarioii,+(e, qio tr ri t9(r6-t9dl rr. Aln Clieie
875.1 tto IIaOrtolcHII[rI 1971 r. rrairgeu ncpuol 2,i{9 grrn.'3a1;crrrcrprrl]oBarra BcnLrilecHaa ar(-
TI{IlIIocrb R}l Ilra, Glicic 781, til5 r.r 875.1: }Iaortorcrrr.rfi ocr:tJrbtrrrrx 3DeJE fie loria3brBaror IlB-
Mcnerrrfi orc.r;r. rrl,cBr,ruarnutlx 0"'.01-0m,0:.

'].'raiJr. lt,, ilr.r. IJ, 6rrJn. l6 rlrru.

yllr{ 523. 842

Ll3yccrlrtcilnrocrl|pr,rDrqPeg, PaqHoBcriafi T. l{. Iras. rtpbrnrcftort acrllorJxr3. o6c,, lg7B,18. 2:1

uBJrAraIOTC,q pC3)rJrbTaTlI rI3yLICIIlrfl Ctlcrirl]:l rJtlBr{Oi'{ r{onrtrorIcrITbI 3:lTtrcrIrro-lcllcllelrHot-l
cr,Icrclu Dltr Peg. Cleruporltarrnl,r 6sr:rr,r uony.rcnrr c [rrcflcpc[eii 15 u 36 ,&/",,.n,,ra ]22-crr DcO-
JleHrollc HflLIlIcIiol:i acrpotirrr;[.rccrior-{ o6cepBaropu[ D r.rrrTepBarc AJrlrrr BoJr]r ,,2,3700-4600 A.

lllloBcI[eII allarur] arllocq)cpLr IlE Pcg, ileroAorr riprrloii pocra. 13 Pcayrrrarc otrpeAcJrc]rbr
cJletrytnilllto nfll,int{.Tl,Lt iRof,fbt:

I ) r1 1'5yr1p;g1,,;ra ciiul,uCTh r'1 - 
/r.1 ti.tt t'ot;.

2) rcNrcilalypa lol6y;Hgcnlrn 1'n:730it' tro rfiHr,rflf,r Fe I tr Ti Il;
3) Drerirporrrroe AaBJrelrre 19 l,e (Fe) : 1,65;
4) rrorr,lrrrc orcuc[To! Ir0., Ija. u Ti.(Jrio[qarc.iltIt6re ])eoyJIbraTbI rrccJrcAoBarlr{[ arlroc{e1trr OE pcg:
1. .l.rauuun .rio/\tfiprre rrT:t .EIJ Pcu fiBJrrrercrr BBeB]Ioii ilasrror-r troc.trciloD:rTenhriocr!r rr o6Jra-,

Aaer crllxllorrrroo'rbto oceBoro rr o1t6r'traltuoro DpatrIeHrl"r (0 sin i : 37 fa 4 ,,.t,1,,"rr', l.cuttxp :
. 38 ,..\r .r),.)

2. S.nerirporrttoe llaBJreltl{e lg Pe (Fe) : 1,65 (lgPe (H) - 2,00) r ryp6y,lerrrrrafl criopocrb
tt : 4,-Z rltt/ccri, tloryuetlHl)rc IIo tiprilott pocra, IraxoAtrrotr B [pe,[cJrax DTrrx Derr{qrrrr trJrrr BBc3tr
I'IABHOI{' NOCIE]IOBATCILIIOCTI{.

^ 3. Cphnlertllc coAet)il{:lHlrrr sreuc}rroB Ca rr'I'i B ar}roc$epe ED Pcg c rrx coAepu{alr{e}r Ha
Corrlqe Hc noltarlr,Ia:ler cyrr(ccrBerrrrLrx lla3rrrqufi, TOt,qa riilri iftcJIe3a, tro-Brrxr{uoxry, HecrioJrbrio
MCIIbIUC.

Ta6n. 5, rrJr,rr. 2, 6116.[. 13 rra3s.

yAlt i:r3. d4

CncHTpLr Bcrrr,lJrreri AD Leo 18.II 1071 rol{a. IiyrrarTona A. I-I., IIIaxoBcHa}r H. II.llan. Iipnrrcrrorl acrlrogrra. o1c., 1978, 4S, :li.
Ro Dpeutr RctrIiIrI{II AD Lco 18.II 1971 r. rroryqcHLr lrcrLrDe ctrerirporll:trr}rbr c qucnepcuefi

150 A/.rrll. Cnc;irpol!oroucrlttlrlccFirre rr3Mel)crrrrrl roria3a.lrrI, qro r{crr{rt}Ia{ [rrl]rIrra aNrlcc[o1rfiJlri
ilntIIrI Ha IItl yl]oBtrc noJIoaI{rtbt !tI{TcIIcrIBIoc'trI n6lttgtl x:Iricullylr:r 6;rccnit IooTrItzrcT 15 A .

llaliafi ltrullon:Ifl orrrrccr{otlrraft rrrHrrtr Bo Bcnr,rrrrHax llBeBA Tlrrra U\r Cct ornreqacrcfl BnepBLre.
IIIrrpuna- .ullccI,IoIIrIllx rIuIIit BoBBpar](ilcrcrtrl rtofuarbHoc cocrorrHrle irellJrcrlrrec, .rclr 6.lrccrt
38o3tr6T.

HoIITyphr 3r{llccl{orrrrr,rx rrrrrur:i nNcror crcAyrorqrrc ocoocrrrrocrrr: 1) l6lnarr rraHcrruylra 6leclia
Hpacrloc.IiprrlJro TtrrIIIII H(. 6oJrcc trorotoe, qclr crrrree; 2) B cra,qrrrt BilTyxarlrrH orccr{a DCl)iriltrLI
Itolrryl)oR nrocrtllc, B r{etrTl)e DollopoEIILrx rrrflrIi,t IIa, II? I-I6 SatreTrro rrc6orbrrroc troHr{H{elrrle
I{IITCTICIIBITOCTU .

'I'a6r. 1, trril. /1, 6116:r. 9 r:ags.

v[H 5:]3.85ir

Llco.rc;looarlrre rr,i{pr rarnrirrrrirr NGC /rll03. }Ia3apoBa JLC,, IIIcp6:tfioB A. I. IIBB.
I{prtLircnorl acrpo(xil. oAc., 1113, L8, :i7.

IIo pClyrLTaTalr (tjroorttltitF:t'rectior"I II $.lrorltaf lrue:Hoil MIIotoqBeTrIort 0ororlcrlluu B !ua-
tlaaorre.qrIrH loru 3340-7400 A rocrlrocnlr rrenpcllbrBlrbrc cncnrDbr fl[l)a [ ]li1ar[c]rhrx yqacr-
I{oB ctrripi1"-rbrloii rularilrrHlr ,\G0 4303., Ilory,lgH Tariil{e ctrcrirD flJIlja raJlaHTr{rirr B Erraila-
3oue 4000-7000 A c grrcncpc(rcii 330;i/m.[. Bcc rrir6JloAc{rrrtr rroJryqcrLr rra 2,6-.rr rcJrccrionc
Itprrncnot'r o6cc[)tsarol)rrII.

llDria3:Irro, rITo llactrl)clcncr{rrrr aHcprr'Irr D crrcriTltrlx flIlla rr BHcuHilx o6Jr:tcrcrl NGC 4303
oTrrrqar{)rcrr rralo. Iletrpcl)rJBrIbri',r ctrerrTp tr[l)i] r'arariTurirr rr]rceT cr{ilqoH ts 06racTu 3000-
4000 A. Cuc;rrrra fi0trblt'riil oobtrcll[rb llitJ-I[qrre ctiaqfia B clleHr])e r{ ero BeJil{ttrflty (orltotllcHrre
frororiilB?,-4000i,,rroro,,ysi,-3ii00Acucraoroc"4,4-l-0,65)illlrrcyrcrtsrenr3Bc;lEA-ll
I{ NLIJII{ B flTIPE IAJIITI{TIIIiII.

Cllcrirl) rtgpa oNrrrccr{oHHbrr"r. Irto ooodcHHocrb cocror{T B Torr, rITo I}ce llaoJrrolacxlbre 3[IIrc.
cIIoIIttblr) Bollolionrlble rtrIlIlI rI]Ielor clyrrIIrriII D notroxletllllr c AJIIrrIItoBoJIIIoBoit croIoIrbI.

Brn,rr{cn0H rlorori rriityrroHrrrr 3i1 JIaitu:uroBci{rr}I npc,rlcirorr, HeoOxoAurbrii ArrI rrorr}13:tqr{r'I

IJc[lrelruHnHir cflcrrrp r{!])a NGC 4303 B Ir.rana!orre qac'ror 10s-1010 zlt cl]aBHIrBacrct{ c
rar{r.r}r }rr0 crr0H'rl)orUrApa cciirlopToB3rioii rararirr{r{!r NGC 10Ij3. cllaurreiilrc yfia;lLrBacT ra 11o-

AO0IIe rrerlpepbrBrrbrx ctIeHTp0B STrrx raJlarrTr{ri.
1'a6"r. 1, rrrr. 1l,6116r.2l u:ial.

yI[H 523.035.332

Pac.rcr rr rrrrrcptrpcrar{rrtr rra6rogaeulrx crrcrirpor} r}onoriorl [tpa6onrr;llroii Tyrrarrrlocrrr. f o Jr o-
B a r bI f{ B. 8., 1I p o H r{ ri B. U. }I3n. It})brucnoii :rcrporllra. o6c., 1973, 48, 17.

Pacc.ruraHa Irorrrl3arlr{tr H, fle, O, N, Ne I S B Bcr,]rirr.lx ]tt)a6oBtrgrroi{ ry}r:rrrrrocrr{ r.r
BbIqrrc,rl0IlLLritrerlcrrBrlocrn oclloBIlbrx a]iltccrroilrrbrx ruHrIii. Pacqcrbr truoBoArJrrlcb AJrfl BOro-
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HOII OIrTrrqeCI(u TOlil{UX II TOJTCTTTX B rraCTOTaX rar"r}raItOBCIrOrO HOHTI{}tyytrA, IIOHaSaHO, .rro
Ea6rroAacubrll cpeAHr{}i crrer{Tp BoroHo}r xo}lollro corJraoyerc.H c paccqr{rarr}rrJr{ IJrrr nrolcrI{
ta" )) 1 nlII o : -0.55, [, : 103 c,[-3 rr xrrlrr{secr(orr cocraBe, HariJ(crrrro}r Borrbcf oM. Ha6-

JrloAacl\Ioe lla3Jlficile B lIrITe]ICI{BIIoCTflx IltIur"I pa3Jrl{r{Itbrx lroJroliorr tIoffiIio o6bfrcHltTh pa3lrLn'I,I
FI{aqc}rIIfixrrI oJrcltTpoHI{ol,-r TcllncpaTTpbr r]]roIruSaIIr{Ir B lloJrolt}rax.

Ta6.n.4, tt;l.fi. I+,6u6r. 14 lrasB.

vAH 523.841

D(lr(lroriT oTpait(eltIrfl B cPytrTilBIIrJx 3nc3nfl\, I(ltrrrrr,lr.6.r|Cr;n rr r\R|Tir n(trr,rurori r!BC3/t Tilnr UY
Cct. I p r{ lt rr Jr B.II. IIln. HpbrMcrioi,i acrlloor.t3. ofc., 1973, 48, 58.

IIlloBoJIr,rrcrr Eorr,rcecrBerrflLrrlr anallll l\Dyxrioiltrorrcrrrrroii rroAeJrrr DCI1brIrrcr{, rpclJ.ro}r{cr{-
Hoft B. ItyuI{eJIe}r IJr,{ o6r,rrcucrtulr tI3r{ereHr{rI IIBcroBrrx xa]laHTCpIICTltri lrcltbrlrrct( 3BeBJ( TI{Ira
UV Cet. C oroti qcrrrc B pallriNx Jtrrrrcr-llLoii Teo|rrrr IlrJfiorrrcrr pacqcr rrccraqrrorraDrrolo cBcqcrrrrfJ
cepoll arl{ocdrel)bl c Jryall{crlrilI rcllcnarconr aIIe}lrrrrr, lo:lrrynlacrror"r I,raryqcrlrrc}r ticnhruu{r{, D lll€tr-
floJro]rierrrlr, qro croTrrrrocrh BcrrLrlrrirl trsrrerrfiercrr rro Dariorry L (t) - (1 + t/t$)-r, rAe ltr --
xapal{TellrIoc Dpcxlfl DbrcBcquBaHtrfl BCnbrrrrHfi. Jlocrl)ocrrln rc{)lcrnqcclil:tc ril)I{BInc 6.[ccria c]'r'I-
tlaplloro u3ryalerrrfi (Bcnll[riII LI Bollxryr(erlrror"r arnocrltcl)hr) B clrcrenre Li-lJy I BLt.I]rcJrctro L[3-
Ilrcllerll{c cro uBCTa U D , B-*V .

CpaBflcnllc rcopcrrltlccrirrx rr /larrrrlrx rla6rroEcrrrn:i noHalr,rts:lcr TAoBJrcrBofrrrcrt,Iroc cor.[&-
cue. Orllcqeno, qrclr p.sAc cJIyrIacB ilallrr[y c Ecr"]crBrrc]r oorocq)cprroI.o Bo3\lytrtcrrr{fi or])cAcJrcH-
1l]0 lloJIL B II3IICIICHIII{ IIDCTiI Cy}l}ia1)}I0r0 lI:lJIyqCIlIiu }IoilieT ufpaTb II3IICIIcIIIIC qBeTOBLII xapahTe-
II{CTI{H ooocTBerlrroro tllryqeIIlIfl BCILTIIIeI{, 06ycroRJlc[IIoc patnlrqlrc]r TcNtroB Bl{cllcr]IIDaIIIrtI
1,IX JIrrIrCiillilTOl.O rr IICrpellbrBrrOrO CreI{TllOD.

fIoJia3arIo, qro AJrrI BjirloJrII0Irr{r1 ycJrog}rrI }raJocrL Tcllucfar}'l)rroro DoBuynIclrIrrI ar'}ro-
crlreplJ NlIliIINarbHfl,t uLrroTa ncr],rueri cTrclrjrcr'i ilorulrocrlr ll. - lUr, ,i.,') rrrg trofielr\ilncrLro
BIlel:]ELI AOJIII{IIiI COCTaBJIflTt, ?'r1i,, : 0,01i7ls.

lla6r. 4, LIJIJI. B, 6110",r. 20 rraaB.

l/[Ii l-r23. 74l? ir

I{BrIcIIcItIIe xporroo([cplft)ii crvr.rirr co Bl)e]r(,r(crr. iI a tr 'l'.'1',, ,rI a 0 a IL C. IIi]r. Jil)blrlcriorl
acrl]od)Irj. o6C., 1l)7 j1, /r8, 7lJ.

113y'Iaorcrl IIilrilc[0]il{o co I]IcNoIlcni xpotrocd)cl)rroii ccrrtr'I ro c]rclirl:lorcJtrlorlliunr:iNI B ,[rr-
Irlllr Ii2:r2 Ca 1I 3il ncl)rro[ c 1!)i)(i no 11)(i!) r. IloJryqc[{), qro rll)liocrL rl)o]1oo(lcl)rroii corrilr riar{
D IIeItTl)c J(uOIi:l Corilqa, Tilri rI IIit tro.rl()Cax trCHrr0Tcfl C llutiJrolr corrrClIIt(n:i ar{,nlB}roOTI{. }I|]iocTb
YBcrlloB rltoltoc(J)cl)IroiI ccrrirr 3ilBIICll'r or liorr(tIocrlI corIrcaliloI'I aru'llBItoclrr.

B 1'cccrruc nocJrcJllrrx Ally\ rUrriJroB co"qrrcqlroi{ arirnllrrocrrr Iril6rtoJlrirocr, rrc6o.rrrilri)c rpc-
o6JlaAaltre flpHocrr{ yScJilioB }rir N-TroJIrocc tro cllaDrrcnrrlo c S-trorrocorr. .l} 60,rrrurrrrcTlc cJryrracB
flpI{oCTL ySeJrI{oB xD{J}IoC0c}:lloii CCTrir[ B rIetrl'l]c CorIqa rr ila noJIroC:l\ rrcrri]C!CtI crllrxl)oIrro.

IIltclnoraracrcrr, lrro rrolleAerrilc xl)olroc(ioIIIor'r cerHlr o6ycrolrcr{o l.raBlbr}r o6ll:l3ou rrJ-
I{CIICIIIICII XIAIIIIITII{J1'O IiOJI'I.

'l'i10r. 3, uJrr. 2, 6rr6n. 11 rrars.

yllri 523.740

llltcrpyrtctlt'a.urll:lrr Iro.trrl)r;!ilr\rrrr rr rritrrcporllifl f,rtrrilt1.Irot'o tro.irrr. li o 1 o ts B. ,\. II;jB. lilllnl-
crioi,t acrllo0n:i. o6c., I073, 1lt, crit. 7tl.

. paccllarl)IIBiIe'tcu IlJlrflIIIIC IrItct'l)ylcnlitJrLIlaJii tri)Jrfll)IIiJilIIrlri Itil lIltIclcIIlIu llaflIIIl'1aito
fl4j.trfl c trot{oIIlbIo I{llbr\Icrioto RClir{)l)-xillritIu'Iorlrat]rt. ttlltt cIllINIerl)tIlrrtorI flIctroJoHicrII]It ctlcrir-
farLII(lii .IIIlrlIlIl t)TIroclI'rcrbrio Br,r\t)llIILIx lr(croii lr;ttrtrlLorJriLdtir 0IilrOtirr rrlrlcl)cIIItr nonrror.o
ltatIIIll,ItOtO B(Iirol)alIc3rrartIIIcJrbIILj. B cxcllo lljlntcl)cIItrrI ll J, l.;lc BLlilIIriliilcr Jro?IiIl()c lloIlIIr0-
poBCIioc crIelllcIIIIc JIIIItuTI, (DaSoBiIrI noJIflllII3ar(rrrI 'r0JICCliilllil lcnrr;Ir,nL CIIt'rLirJIbI ]rtIIrII1'ofl]a0:1,
oiLIIaIio STlI orIIlOJlIr tIarril Io oi)itBrtcrIIIIo c rIIc'r][i Dtl]dlolil'ou l)ilc{o['r])Irl)oDaIilIir rloroiti0Illlrl
rrrrrrJrr, ul)r{cyu(rl\r 3.r.oii cxclrc NiltrrrlTotl)a()it.

llrr. 1, 6116l. !7 rraro.

l/Ar{ 52ij.776, ?7

o IrRa3rir(prlitl(IItrccIilrr +f,yril'yaI(trrrx rrrrrcIIctrBItoc,r,tI coJrTIc!rIrrJx paJ(Irolrclti(,tltiolt rril I|o.'trc
:J,t; cJr. I!lrlourcB 11.H., 11Lcrrior .f.lI. IIaB. lillbBlctioii acrltod[t:. o6c.,197;i,4lt,
85.

IJaccrlorlleIrLr IiBa3Ifflcl)fi(u(rrriccrillc rl]NrctIcItrItr IIIITCIIoT{BIIocrrI Tl)cr cortlcrlltr,rx l);rInar-
RcnJccliolr: 27.X lUijs r., 2l) lI 2ti.\ilI 1970 r. Oorral)yirirrBarorc' orTri'ryrrlrrr c nel)rroilorr or tj
Ao 320 cciir. ANrulrltylla (ltyrrryarlnii rrlNorrrrcrcrr o'r +. 7 Ao L lr{l-olo o1'rroc[1 oJrr,rro c])cllrrnr.o _yl)1)l]-
Itll. Pi.C)lrrTl,Clltc trlr,,r!i'l(.rt, Iii1i .lIn 1n. I1nii l1ttc1C1R1lf'1t! ,t.;1i ll Jtf,[ ltrr,tfll)it.l,Bi11tr;ii 1r'
Iipyry Iiolrnorrerrrr)r BCrrJccria)ts. Iitsa3unelli{oilucccrirrc dlnyriryaU[rr nporrBr,lrorcr{ 6oror] rritl'-
JIflAIIo B norflJlrliloBaIIiIolr rro ril)Jrry rI3"rIyrICrrIII{. IIa Eort.onollII0/[IIrIouriI]c II3rlclrcnrriI IIIllcrI-
CUB]IOCTI{ IIAIiTAIIIJI]IIIOl'C'I II]IYIJI-YAIII{II C OTIIOCIITCJII]IIO IiO]]O'IIiIiII lICI)IIO!O}I, IIOTOI]],IC DOi}ITII-
r{fl()T rllyrtril}l}r (qyfinlrr).Rriil}il!onr o'rlJCrrrrrollqyrclcllrroE ritly(tlarlrrii ytrclbtrrfrcrcflooBl)o-
llCIIClr. IJoIycClIo, tITo Il llolIortTrrl ltIIrioB SItarleILIIo CTCnCtllt no.llfll)rr3aI{rtIr BLTItIC, rtOtI tIC}I{Xy
nlr;aNrr. flcracl'rFr lrl,cJ{n(,ro7ricrrr1C, qTO carrTlnlcTl.loBLrC pi:llltroBcllrccr{rr cocTo;rr r{;l IDy\ tioxr-
flOllolll: 1l1r'119s'rii 1r'f,rrlrrii Jl,uBoill,) rr IolcOlICllrr0ir (([,r]rit]:rt(lIt,.

'fa6r. 2, lrJUr. 6, 6rr5n. 14 rrnas.

ylu\ 523.76/77

IIaoJ(Iol{cIIru cor[Ilcrr}Ir,rx ariTrrnrlrJxooJracTeii tlt BoJrrax 1,i1.';; l,7tj lt E r!Je. Ii (r a Ir o n R. -{..,Ii_yJIr.{iloB IO.IO., Morccets 1.1. I., q)0trocccB .II. II. IIan. lipHninoir acr.po(xla.o6c., 1t)73,.,t8,93.
IIDtlne,EeIIn-pcrYJrr,Tart,I Ha6rro[0rItrr'rpaAilor4BJryqcrrufl coJtltcallrbrx arirrBrL]x o6racrcii rIil

BorIIax 1,31-); 1,76 il 8 "rr.rr Ita 22-.u I)a[I{oicrccnollc I{AO AH CCCP. l/r.roBoe'patperrcHuc rc-
rccliona, l',2 tta nrrrtllx 1,35 u 1,76 Jl,rr (nllu tlenoruorr o6JrTqctrur,t 1lc()rerirol)a) ri 1';6 tra BorHe
tJ -\r.1r. Llonr)craBrulol'cfl Aattltbtc 06 u3ryrlcHHII rol{:lrbllblx ucroql]Itliot} tra ColIillc 1l IlIaII;lDoIIc1,2-17 mat. Cloralto BaI{JIIoqellr{c, qrb Ha Bolrax 7,2-L N.\L aH.rrrBlrsrc o6rac'r[ n3Jryqalor
HAH TETJIOBbIE ONTtrqCCI(!1 NIOTIIIJC trCTOtII]XHU,

Ta6r. 3, lut[r. Z, 6116r. 12 Hare.
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Vmaepctc)euo h netlemLl
ItpbLMcxoti acmpo(iltarL,Leu.oii o6ceps am o pueil

Axa)e.ttrLtt t tayx C C CP

IeEar\rop IO, A. Dfpenoa
. XyAoE(ecrBeHnrrfi pcgartrop H, H. Bnacut;

TexHnqecxnii pe&ar{rop A, Il,I. Camapoaa

Cgano o Ha6op 30/V 1973 r. iloEruoaHo r fleqarr,I ZI/VIII 1973 r.
T-09812. oopMar 70X108Y10. ycr.l Iieq. r. 9,45. yq.-u3q. r, 9,0.

TrpaHr 1250, Tlln. 3ar{as 2440. Eynara Ni 2. Ilena 90 l(otr.

llaAarcrbcrBo <IiIayfi a)
103717 ICII. MocHBa, I(-62, Iloucoceucuuii nep., 21

2-r rrnorp:r.pr,rq rl3trarerbcrBa (FI:ryHat.
121099. Mocnra, l-99, ItryOuscfir.rr1 rcp.,1{0

a


