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MATPI,IIIA PACCEflHI4fl
IIPI4 IIPOUBBOJIbIIOM PACUIEIIEHI4I,I yPOBHBi'i ATOIIOB

B MAT'IItr{THOM IIOJIE

Z. H, Paq.noacx,utr,

llpel.noxtet upocroii r[€Ti][ I]rJBo/{a }rarpr'r{Lr pacceflrr[fl AJrs peaor]a]rcrofi rururrrr c rrc-
6r,rlr rrnou pactr{errJreHrrr yponnert B trrarrrlrrlrotrr rro;re. llpe4noJraraercr{ rrrrcro riorepeuTuoe
no qacrore repeJlaryrrerrrre riBarrrori. floria:ratto,.mo u o6ulelr crysae rrolr{Ho [I]eAcralrrr6
MaTplrqy paccerrilrfl B l)ilAe cyr{Mr,r rIpoll3nelenrrrl Nrarp]rrl, SaBrrc.srqrrx To,rrbrto oT oArror.o
a pl'ylreHTa .

TIIE SCATTI'ltING N{ATIIIX AT AItBITI'IAIIY SPI,ITTING OI ATOI,IIC I,E-
VELS IN A X,IAGNETIC FIELI), lty D, N. Racliltousli:y.- A simple method is proposed for
l,he cleducliorr of lhe scallerirgmat,rix of a lesonauce line n'il,h any type of spliLLilg oI the
levels irr a rrragnclic field. Irure cohel'elit quanta lc-emission rvitlr frequency is assu-
rned. It is slrorln that irr t,he general case the scattcring matrix carr bc represent.erl by tr

sum oI the prorlucts of rnatrices, s'hich riepetrcl only on one argument,.

Cocrasrenne ypaBrreHr{r,l [epeHoca uaJryqsuur B Marur.rrHoM rroJre ocJro]H-
Hflerc.E rpyAr{ocrsMll IIpu BrjlBoAe ycJIotsrIfl JIyqr{croro paBHoBecr{.fr.

Buepnr,re ypaBuer{nr{ Jryqucroro paBHoBecrlfl B MarHrrrr{oM noJre AJrg
Irer(oropLrx pesoHarrcHbrx rrrrHr{rt 6rrnlr nonyqeHr,r B. E. CrenaHosr,rN.{ tt].
O4naxo aBrop orpaHrlquBaJICfl rlpr{ xapaxrepr{crr{He rroJlrrpuBoBaHrroro r.rBJry-
qelrtrrfl Jrr,rurrr AByr\,rfl fiapaMerpaMl.r croHca, rorAa ItaH B o6rqeu cryqae Ar.fl
rroJIHOrO Orrl0aHr,rfl llSryrreHrrfl B Marrrr.rTHoM froJre Tpe6yroTcfl Tpr,r [apaMeTpa.
lIo srofi rpuqr,rHe rrB Bcex Marprrq pacceflr{r{fl, fioryqeuubrx B. E. Creuauo-
BbIM, CrllOrO frpaBrrJrbf{oil oHaaa.nacb JIr{rurJ oAHa - AJrr{ pesoHaEcHoii Jrr{HI4I'r

repexo/Ia i :0 -', i : l.
B. H. O6plr4Ho [2] no.nyqlrJr rpaBrrJrbHyro Marpuqy paccequr,rrr llrrrr rre-

pexo/{a i:L-'rl:0.
O6rqnir c naurert roqxl,r 3peur,rrr r.reAocrarox ynoM.sr.ryrr{x lra6or - cJro}r{-

rlocTl, lreToAa nolyqeHr4fr N{aTlluqr,r paccerrHr.rfl r{ rrco6xoAr,rNrocTl loBTopeHr,rrr
Br,rHJra/(on Bo BceN{ rrx o6T,eMe AJrrr Ha}I{/{o.ii lronoir Jlr,rrlrrr{. (Dopua Safrrrcll
N{arprrrlr,r pacce.sHr,rrr ona3r,rtsaercfl rrpr,r sroN{ Heylto6noi.i 1.]ra peueHr{fl ypaB-
Heslrii rrcpcrroca r,rBJryqeHlla.

Hr,une Br,rBoAfllcfl rrlrocrr,re coorHorrrer{r.rfl, rla ocHoBaHxrr I{oroprJx Jretxo
3A HECHOJI],HO N{I,IHYT IIOJIYIIIITL T,IATI]IIIIY PACCEfIHI,IA AJI'I JIIO6OI1 JII{HIII,I C JIIO.
6r,ru xapaHrepoM pacrqerrJrerrr,r.s BepxHelo rr Hr,rir{Hero yponnerl. Marpuqa
pacceflHl,rrl atsToMarr.ILIeoKI,I troJlyrlaercfl B BrI/(e, Har{6otee y4o6noM AJrtI pe-
rrreHr.rfl ypaBrreHr.rfl rrepeHoca.

I{ynruo orMerr,rrL, qro y Hac, HaH r,r r [1, 2l, uarpuqa paccerrur,rrr BErBo*

Altrcfl AJIfl AIIIOJILHOTO I4BJIyrIeHI,Ifl. xapaHrep IIepeI,IBJIyqCHEfl ilpeAIIOJTaIa-



eTCfl qr.{CTo I{orepeHrHEIM rto rlacToTe; {aeonrruu. SaBIIcI{MOCTflluu Me?I{Ay

r{BarrTaMrr fiprr [epexoAax c BepxHI{X IIOAypOBIIe[ ilpeEeopellaercfl.
Br,rulrmelr Koa$Sr,rquenri,r flor Jrotrqer{ufi !r coorBercrByrcrque r{M ltolvltrJleHc-

HLre BeKTOpET IIOIJIOqaeM0IO fl3JlyqeflUfl AJIfl nepexoAoB, xapal(TepflsyeMblx
ITSMEHEHIIEM MAIIII4TtrOTO RBAI{TOBOIO AlrlCfiA 4ft1"

A.m I{oe'{rcpuqlreirt rorJIouIeFrIItI
4

--l ,lcr(l I cos21)

|r,tr + cos,1)

0 k6 sin2 I

1{oulnercuurri nenrop

x6cosf-t6i
e1 : lt + co.s., TF
eo:Xo

+r (l)

Ecrlr aa ocn z rrr6parb r{atrpaBJreHi{e pactrpocrpauelrufl Jlyqa, ro octu r
n y o6paayror c ocblo z trpaBylo crrcreMy KoopAEEar, trpuqeM ocrt r 11 z Jle)fiar

Our. 1. Ornocrtrenr,rroe pacfio-
Jroxterrr{e rranpar,ltenrrft traAaro-
qero r{ pacce.Errr{oro r{BarrToB rI
BeI{?Opa Eatrpfl)fleH}Iocrrr Mar'-

rrrrrlroro nona H

(5)

n o4uo}i rrJrocHocrlr c BeHTopoM Halp.fl?fierrHocru MarEr{rrroro rroJrrl H (6ur. t).
xo tr yo - eAr.rHuqHbre Ber{ropr-r BAoJrb o^ceft t a y, Itoa$$raqueurnr kr,r,o
AJrfi rrlr]rrrii c HopMaJrr,E],rM a{Sexrou Seeuaua paBHbr

kr(v - Av6) :. *r(v * Av77) : /ro (v);

agecr, /co (v) - Hoe{{I4qlleHr rlorJrotr{elrr{rr B orcyrcrBr{e Marur.rrHoro troJrrr.
JIETTTO-.OIIPEAEJII{TI, BEJTI,IqIIEII,I I\,2,6 !,ilTl JIITEII}I C rrrO6rrU TI,IIIONI PACTqEIIJIE-Hnn 111.

Pacclrotpr,ru cHaqaJra trepexoA, coo?BercrByroqufi lraMeFrellr,rrc Am : -lfipu frorJlotqerrr{r{. Ec,rn tr} IIaAaroqero Ea arot{ r.r3ilyrreFrufl Bbr,{oJri.rrb
cocraBJrflIorqYw Iz c noJrflpuaaqrleii, xapanTeprrayeMoit Horrnnexcnr,rM Ber{-
TOpOr{

TO rrolJrorqenEroe r,ra.tryqcnrre xapaHTepr{3yercfl rrapaMerpar{lr cronca B cr,rcreMe
tseHTOpOB e2 rt e2:

A/,: : ,Lrr(, 
,l ccs2y) 12 , LI',":LVz:LUr:0. (4)

,!,na nepexoAoB c A,rn - .lt n L.m: 0 cosepmeHuo alraJrorrrr{Ho rroJry-
qaeM

4LI| : -f tu(t J- cosl1) /1, LIr =- AVL:. L{J1 : O,

A-fo : ltosinzylo, LI; : L,Vo : AIlo : g.

\-/

(3)



Ecttn, Ea[pr{Mep, na uepxulrft fioAypoBer{b BoBN{o}r{H[r BCe rpr{ rrrna [epexo-
AOB, TO r{aceJrerrHocTr, TaHoro [oAypoB]Ir1 [polopqr{oHaJlbHa

f - kosin2y16 + * Of cosz y) (fut1 { h2I2). (6)

E*y4eu crrr{Tarb, qro trepexoAr,t BHr{B coBepruarorcn 6ea r,rglreHegr.rrr qacro-
mr. Paage.ilr4M,BepxHrre [onypoBHr,r rra rprr rrrrra tro qucily BosMo]r{Hbrx rrepe-
xoAoB c rrux. ,{nr yponnelt, c nor:opsrx soaN.rorxerr roJrr,Ito oAr.rH [epexoA, rrpr{
trSJIYIIeHI4tI l{lteeM

Snec_l trapaMerpr,r rr, rr, 1o coornercrByror noMtrJrencrrriM BenropaM €2, €l ,eo. vrnnr r n r' paBlrrr coorBercrBenHo yrJraM MelnAy flaAarortrr.rM r4Jrr.r pac-
ceflEEbrM ryqoM rr HarrpaBJrerrr{eM Marrrr{Tr{oro uonn. .[toas{r,rqueuru r (7)
olpeAeJrflrorcrr EopMriponxoft .

__ ,[ot yponneft, c r(oropbrx BosMo]fiHbr ABa rrepexora, ]rMeeM ABa Bapr4aHTa.
Ilepnrrfi : r,reilyqenr.re B oaMolnuo B floJrfl prraartrrrlr, coorBercrnyrofiefi ,.iropron
e2 rr eo, TofAa

A/0: *afr;sin',r,{tr,.ir, TIo-t- *r,(, r (,os2r) l,}, i ,o\
Lf 2:* E='^ (l -i cosjl'){kosi,r, yIn * !trr1[ 1 cos2r) Iri. J '"'

Bropofi Bapr4aET: r.rBfiyqeutre coorBercrByer BexTopa]r e1 , e6l

Alo: * ,#;r;sin21'{tro.ir,' vln * * r,( f cos2 r) /,}, L^.I (9)
A ll : # 

"i, 
(t f cos'z r') \t osinz y"Io + * tr({ -l- cos2 r) 1r} .

Ecnr c Bepxuero ypoBuff BoaMolnubr Bce
c raHoro ypoBEfi UMeeM

A-r0 : *" 
'ThE 

sin2 y'{ro .i,r, rtr+ *(I J. cos2 y) (tt1l1+ k,r,)\ ,

A1r,r-* 
^;ffiE 

(l-foos2 r'){t,sin27.Io +[tt{ cos2y)(/*1 r1ak2r,)\1.

(10)
flepeft4er,r n (7)-(10) H trapaMerpau 16, r s', vn.,{nn aroro BaMerr4M, qro

repexoA Me?fiAy AByMfi CtrCreMaMu rrapalrerpos crofica onpeAensercfl coor-
EOItrEEIIEM

A1r,, : )* 
Af cosz r') (l + r:0s21) I1,e , 

I

AIo: $.forio, y'sinz yls. I 
tt'

rprl nepexoAa, ro Arg r,rs.TryqeHflfl

T,,: Io:i(cp)Io.

B (11) BMecro o6msHo rrprrMeE.rreMoro ilapar{erpa V Mbr sncrR Z,:

lrt v

Vt'

cos2 q sin2 rp

sin2 p cosz cp

_ lil]g sin 2rp

v2 V2

sin 2q

lt2
_ sin 2q

112

cos 2cp

(11)

(12)

5



Momuo Barllrcarr,:

ln,r,r: i(qn,r,r)Io,

lr: L(- Q,,,r,z) I0,1,2.

Vrrrr qr, q2' qo orlpe[eJluM, rIpupaBHIrBafl coorBercrryrcqltfi
tr BeKroP 

e : cos gxo * lsin q ye.

,i(r):

(13)

Bexrop e us (1)

(r4)

2sin210 0 |o o ol.
o o ol

(1 7)

(18)

Ilonyuaerr,t:

c()s(PJ " : 
(,sT- 

,, , sin(Pr,: : -if--'l .'t: (t f cos:11'l' ' (1 f cos:1) /' | (15)

CoS tP6 : {, sin tPo : Q' l

B naqecree flprmrepa paccMorprrr{ rperr,e rr3 ypaBHelluft (10). vlluorxa.f,

rpaBylo I{ JIeByIo {acr}I (10) cnena ra Marpl{qy L (-qr) Ir repexoAr B npa-

a6fi sacru ypaBI{eHI,Ifi n cllcreMe Io, nolyuaelr

No: * 6#;Tr,{k,i'1v'lf; tr) + rri'(r')1g) * k,i (r')l'(r)} Io, (16)

TAE

lcos21 0

,:(T):l I 0

l1[Zcosy o

I 
cosz 1

,i(r):l I
l- 1/2cosy

Ypanueuun (7)-(10) rerepb Mo?nuo aatrI{carb:

AIo : # r,, (y') f(r) I,, 
l

AIo : * r,i (r')J (r) to, i
Aro : h r,ir(r'lI (r) ro, 

,l

0

0

0

00
00
00

Ar0 : * .-Tr;{koi (r') 4 k2i (r')} {&oi (r) + r,i(r)} to,

AIn : * #u1n,i (v'1 + k,i (r')j wrT'tr't + nJ (il)h;
(1e)

nr.:-L- :- {kni (r') + k,i (r') 1- k,} (r')} {k.J(r) + t',i(i + r,i(r)Fl:.'.,,-;l3jllt6{lt1 -l_kzr,-"." \r rr''-r'\r / ' ! \' //\ " ''(zol

Taxlru o6pasou, (20) npe4craBJrfler co6ofi rrBJlyqeHue c uro6oro Bepxuero

rroAypoBnrl B xurU4oon HoHI(perHoM Cryqae ueo6xO4tluo Bl;tlcntrrt" Kal(tre

ua noa{slrqueuton /c6,1,2 paB}Ibr- IryJIro.^ Arn narngoro paccMarpuBaeMollo

lepexo4a I4MeeM croJILHo ypoBIIeI{ tuua (20), cItoJIbKO BepxHI{x uo4ypOnneft.

Morxuo yMeI{bItrIIrb ux qIIcJIo, xou6unnpy.a .tro6rre rpl{ B oAHO IIp6TBBSAO-

ore *urprq. Ilpuuepbr rar(oro o6te4nnenun 6ygyr [.prIBeAe[IbI HI,Iffie.
paccilorpraM -p.uoourcrrrii uepexoA i :0 * I : 1. Tax rtax oepxnrafi

ypoBellbHepacqellJlfleTcfiucIleroBoSMo}ItHbITpI[[epexoAaTToMaTpI{qa
pacceflHrlr rroflyqaercff cpaBy lla (20) . Saurlmelr ee rar(:

.i(r', r) : .*p(r')fl(r) , (21)

rAe o(r): r#cl,I:Il:""" 3 3l (22\
ItfZ(trr-tu1)cos1, 0 0l

6



,(na peoonaEonoro repexoAa i : l. * i :0 repxuuft ypoBeEB pacqetr-
JIffETC.E EA TPtr trOAYPOBEfl. C XAM4OTO II3 EITX BOBMO}ITOE TOJIbI(O OAUH trOPE-
xo4. Cne4oBareJrbrro, rrMeeM rprr Br,rpax{enzr (18). Tan xar rtax{Aoe vB taux
cocror,rr r.r3 trporrBBeAeErrff Marpuqbr c oAEr,rM oron6qou Ea Marpuqy o ogrofi
crpouHofin [pErIeM ToJrtHo OAIIH pffA B DTIIX MaTplrqax trMeeT AJIeMOETbI, oTJIuq-
Hr,Ie or Eyllg', To, fiaH JIerKo IIpoBepI4Tr, EetroopeAcrBeEHLIM BblqtrcreEueM,

ja = J/z

@lrr. 2. Cxena yponnefi .urnrR
ci n: 3lz, 

i 11 
: llz

io-la

IIx MolItEo o6te4r,rnnrr, B oArro [porr3BeAeErre Marpr{q. Ilepnoo trB trpotrBBeAe-
nuft (18) aafiuet coorBercrBenuo nepenft croJl6eq fi trepByrc orpony o6ro,qu-
nesnoft Marprrqr,r, Bropoe safiNrer nropofi cror6eq tr Bropylo crpory. Coor-
BercrByloqee Mecro BafiMer rperbe rra rrporraBe4emafi (18). Bupaxafl Marpuqy
paocefiEttfl B BrrAe (21), uoryunr,r

B(r):
1[E2cos2y 1[nlcoszy Z{frssin'Y
y'n, t[E o

{2kzcosr - 1/fr.rcos'v o

Pacclrorpnu Jrrrnrrro c j:8lz+i:tlr. Ha {ur. 2 troHaBaEEr BoB-
MolltEbre IlepexoAhr s erofi fiilqtiyt, O6oasasuM noe{Suquentrr fo cJleAyrcrqgM
o6paaou:

h/,*r/": k1, kr6*r1": ko, kr1"*-,1, : kl2,

It-,1,*-u1,: ki, k-,6*,1,: ki, k-,1"*-,1, : kln.

I(cro,l.tayn Sopuy.ru (18), (19), rrorrfraeM

Aro: *r,t(r,)I(r) r.,

alo: *n:;;(r')I(r)ro,
AIo : * q.qrkofi(r') + k',.t (r'))tr,f;'trl + ri,T $)\ t,,

Ar0 : *#q{'|,i,(r') + k;i (r')} {k',i (i * k,i-(r)} ro.

Etr,r cootnorueurrs Molr{Ho rpymlrlpoBarb paBJII{qELIMu crooo6aur, uatrpuMep:

,^x-
alu -- ,i* {9, (r') P, (r) -l- 0, (r') 9, (r)} 1., (25)

(23)

(24\

rAe

0r(r) : {lt klrrg), y',tir1r;, o1 :
y' 1| cos' y 1[ k, c<ts' y 0 

|

{i; /E; o l, (20)

lflElrc,,sy- ltlLrcosT 0 I



lc-

,=l-. * (r) +oo -f ,2

u,(r):\{,#r(r)r

{ffi't,r'o} :

'{ r'* ,sin:1-f
,l[ffi,sinz1r

.{mcosz1

{ffi,
_{ffi"",,

r{ffi**,

{+;*" 0

{ffi (27)

LIa nsromeuEoro .EcEo, qro o6qufi Br{A Marpr.rqbr paccesuufi flun nrc6ofi
peBoEaucEoft nnr;un Molr(Eo rrpeAcraBtrTb ralt:

,i (r', r) : ,'" ) 0,(r') 6., trl. (28)

Oruernu BaMeqarerbnoe caoficrBo Marpr,lrlbr (28) - paaJrox{eur{e ee Ea oyM-
My MEorfiETerefi, aanrcffq,trx roJrbno or oAHoro yrJra y untr y', 3ro uoasorfler
trETerpupoBaTb ypaBEeEus [epesoca u3ryqeEtrff HecMoTpfl Ha To, rlro MaTprrqa
trof JloqoEufi tr MaTpuqa paccerrEEfl oAHoBpeMeEEo He Ar{aroHaJruBrrpyrorcfl .

l9 lena6pg 19.j5 r.

Jlrreparypa
f. B. E. CtesaE oB, tr{so. I(prrucxoftactpoqfre. o6c,,7962127,740.
2. B. H. O 6 p ag x o. Acrpou. rr., 1965, 42, JS t,'1,02.
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OBPASOBAHI{E JrIrHI4fl IrOrJroIrlEHIdfl.
B MATHIITHOM IIOJIE

E. A. P aqNooctt,ufr,

Paccuarpr'Baetcx o6paaoraurre Jrllulrrr trorJrotrIeurra c nro6triv Tr.rtroM pacqerrJrer{firi
yporreft B MarEI'rrEoM uone. Penrestrr ypaBrrentrfi trepeEoca AJrfl rrapaMerpos Cronca B rrpeA-
troJro'fieEl{tr onropo4rofi aruoc$eplr c trocrorrrgrrM MargtrrrrrJM troJreM. Vqrenr,r r{ax trcrr{rr-
EOe trOrnoEeErre, Tan tr paccerrEr{e tr3JryqeEr,rfl B Jrrrul{i.

flponegemr EenoTopEre trpeABapurenbglre pacqerlr. Cpauurararncb.ABe nrrgr{r{ c Eop-
IrraJrr,EErM BeeMaEoBcr{uM rpr{trJreroM (nepexoqlr i : I _>i :0 rr /:0 _> i : U.llaMeregug trapaMerpoB Cronca I, Q c gacrorofr BEyTpr{ o6ezx.nr.runii norrrrr aEaJrorr.lrrnLr.
,{a'a noneft, 6anaxfix ,. trotrepeq,rnM, trapaMerp z nroxet crrJr'Eo pa,r,qar'c.E.

THE I'ORMATION OF ABSORPTION LINtrS IN A MAGNETIC FIELD, bYD' N' Rachkousky.- The formation of absorption lines rvil,h any type of splitting oi the
levels in a magnetic fielcl is considered. Transler equations for tte"Siotes parameters arc
solved, assuming a homogeueous atmosphere rvith a constant magnetic field. True absorp-
tion and radiative scattering are taken into account,.

. Some preliminary calculations are made. Trvo lines rvith a normal Zeeman triplet,(transitions i : I - / : 0 and / : 0 + I : 1) are compared. .Ihe variations of the Sto_
kes parameters / and Q vith frequency in both lines are guite similar, The parameter
tz can differ significantly in the case of iietds whicrr are almost bransversal.

B t1-31 6rrna peme,a BaAaqa o6paaonaulrrr rrrH]4r,r [orJrorqe,r{rr npu

,y=b'llrT?:fi ',Ui"#f :"""tiH:ffi lT#iffi 'flr":i,xa["#;"x?f ;,"#;pacceaHHbrx HBarrroB rro IIac1'or.aM Teopl{.tr, pa3Br{Ta.rr n [1], nerno o"6o6qaercaHa cilynafi lro6ofi pegouaucrrofi guro.rrtuod rrr,rnur. Oxaarrraercn, rrro rrprlqr'rcro KoreperrrEoM pacceflrrr{rl ypaBHeEr{fl trepetroca raH}r{e Moryr 6rrrr pe_trrerr,r B o6qen cilyqae.
B [4] sau yAaJrocb trpeAcraBrrrb Marprrqy pacceflHrrfl AJrrr trporrBBoJrbEofr

pesoHarrcEort nunur.r B BrrAe cyMrlrbr uponanefieuufi or4e.irr,urrrx Marpr{q, BaBr{-c.flqtrx roJrbno or oAEOTO apryMeHra - yrna traAeHrlfi r4JrE yrna pacceflrrr.r.fl.
I(BAETA.

Taxar {oprua g}gucu Marprrqbr pacceanr.rff troaBoJrffer o6o6qnrr re-oplrlo' paBBr{rylo n [l] n1 c-nyuafi ilun;tr c trpor.rgBoJrr,Frr,rrf Tr{rroM pacqerrJre-EEff ypoBEeft. r(ax n n [1 l, a4ecn Mbr paccMarprrBaeM o6paaoaaulre IrrT:a:rIItn nony6ecnonesnofi aruoc$epe c oAHopoAur,n\{ Marur{TrrbrM troJreM r{ rrocro.rra-
EbIM or,omeHr{eM (c ouruvecnoft rry6uuofi) xoafrsrrr{r{e,ra. uorrorqeflrfl BlJrutr.vru x xoo{Suqr{errry trornoqeurrfl B Eeupepr,rBnoM crrer(rpe.



$ t. Ypannenllfl repeuoea llBlryqenrff

B t4] Marplrqa pacceflEl4fl 6nna npegcraBJlera B BI{Ao

j(r, r' ) : *X 0, ir) X, (r')' ( I )

..I[nr coxpau,eHl{fi Br,rHJraAoK orlycrl'rM r (t) aran cyMMBr; {axruuecrr'r sto

.G""rruar, uro 6ygerr,r paccMarpr{Barb Jrr,rEI,{I4, y noropbrx repxuuft ypoBeEL

p"arqa""rarC.n *" 
'6Onr,me qer[ Ha TpII ItOMIIOHeHtsr. B $ 6 rralr CII6Ba BepEeN{OE

x uatpuqe pacceslll{fl nuaa (1).

vparuenua [epeHoca u3ilyqeHEf, Batrr[caEELIe B flapaMerpax ctorca 11,

Ii, Vr, ulreror uIa4l

"u"ofir,: [r !a) r, -.ffij Otrli %eO (1 f ea)Bn. (2)

0

r, -Jt crs r2v2

(1')11dro' -

rg -jl1 cos T2V2

'O6oanaqenuf aAecb rlpuurlTbr re ,fie' qro I{ r [1]'

Matpuqa (t il ") roryqeHa BrlepBbre Vsno [5] r'{ r{Meer BI4A

f1.1ssin2T+lU+f:cosz1 , U !co'f
1 + Ir+r 'ffi ",",

,(1 -[a):

Hecuorpx Ea ro, ttro BBeAeIrt'Ie fiapaMerpoB I* : \I*, I-,.V] (crnr' [6' 7l)t

AuaroEaJrnal{pyrcrqee Marpl{qy cu, 'e paa4errfler ypaBlrer;un (2)' rar( Han rrpu

eronr noo6qe Marprrqa p;lVl 0 (y') ue Ar{arollarrl{3r{pyerctr, pemenlre ypaBne-

uufi uepeuoca, Batrr{caEnrrx s [apaMerpax In, uc9..Ter"]Poqt' Ilepefigevt

n (2) r ilapaMerpaM fr, ucrorraya cooiuoueuua (23), \zQ I7l:

t+rysinz1f
+ (1 + coszy) *+*

(3)

BBeAeE sonrrft ,up"*"rp 7', onpegerreurr:trB qengx cllMMerptrBaql{u sAecb
,coorEomeEr{eM

llonyuulr
^,1cos U --dx

(t * r,):

(4,)T7t V
ll : 

-.
v2

(5)lr: i'(- tP) I, , I* : i (tP) I''

r*: i.(q)(r i d)i(-e) I, - !#5 it*l p trl}(r') x

x I(-q) tnd,o'- ry i (q) (r i ua) i (- q) Bo' (6)

Bnrpameuue ans' i, (,P) (t i a)L eq) 6n"ro uoryqeuo B [7]:

t*rt. 0 0

0 t*q- 0

0 0 t++(n.-l-n-)
(7)



SAeCb

q*: -l lr, * n, + $ (2nn -1r - rz) {-

-,+y f {zno-Tr-r1z)'?*cos21(q-nr)'J ' (8)

EyrnHo orMerr{rr, uro (8) rrMeer o4unanonrrft BuA AJIfi nro6oft JIrrHr{u. Bneger,t
o6osuaqerus:

t=- SlIl Z(0
v2

4.
SIN ZO

v2

cos 2rp

r,(r): *Lwtptrl:

cos2 q sinz q

sin2 q P (r)
%

- #sin 2rP

cos2 rp

I
: STN ZOy2

v'o;rr g orpeAeJr.rrer ctr l7l 
(9)

cos2tp:=::, sin29.-:, 
i

,, : {p(2,ru-rr-rz), b : cosr(tr-Tl1), c == yF-;w,l (10)

tr4cuonr,aya (7), (9), uepeulrmerrt (6):

cnso f r* : (1 i n*)r, -ffi9i 0. trlfl.(1')r*dr,r'

(12)

IL

_ +!t(t +;h_)8..

({ 1)

$ 2. tlpunqurr BaarrMrrocrrr

Ilycrr Ea rrJrocxorrapaJrJreJlr,Eyro aruocSepy c Marrrr{rnr,rM rroJreM Eanpfl-
]fierrHocrr{ 11 ua4aer floron I{BJr} reHr,rfl l{rrrerrcrrBuocrn [1. Pacceflssoe arMo-
c$epofi rrcJryrreHrre rrMeer r,rureucnBrrocrr I, (Srar. 1). flpegronaraercfi, rrro

@ur. l. It nr,rao4y rrpurrqrtra
BSAtrMEOCTU

fr - raAaroquii nys cBera, [f2 - pacce-

ffHHbrt, .Ef - Ira[paBJrelrr4e BeHTopa Ha-
npall(eHHocTlI MaTHT4THOIO IOJI,I, OCb Z-

[HopMarr, H arMoc$epe

rrapaMerpbr 11 u 12 Batrucasr.r B cucreMe Ber(ropoB e*r e_r Koropbre olpeAeJr.E-
rorcfl yrJIoM MerfiAy fiyrroM r( EatrpaBJreurreM MarErrrgoro uotg. Sanumeu
cBfrBb Merr(Ay 11 a 12 B BtrAe

lz : po (1 -- e) d(er, gr; n - 01, q1)I1.



llolresse,r.r HanpaBJreHrr.rr rraAalorqero r.r paccesnHoro ryueii na o6ptrtnue.
Sauncrrnag LrHTeEcI4BEocrrr B Irapallerpax, coorBercrByloqr{x HoEr,rM Ha-
rrpaBJreErrflM, IroJryqlrM

1, == St, (1 - u) 0(0r, gr' r - 0r, 9, )i,. (13)

Brrscrranr cBrrsb Me,fiAy {ynnrprnu, 0 (0r, ezi x - 0r, rpr) u 0 (0,., pri x[ - 02,

qr). O6oanaqr.rM qepea t ("'; 0r, gzi x - 0r, gr)Ir eEeprrrm r.raryqeEtrfi

eArrurrqBr o6tenaa B HanpaBJleuuu (cp2, 0r) ua rny6uue t' ({ur. 2) npu ocre-
trIeurrrr arnaoc{eprr lloror(oM I{ETeHClBIrooru Iy Bu6op trapaMerpoB onpeAe-
Jrffercff yrnoM yr. Brtne4eM IIHrerpaJIEHoe ypaBuenr{e AJIr r'rarprr,qtr i (t) .

t"
t

t'

Ilycrn x'> t.

34ecr, o6oenaseuo

I

Ol.r. 2

I4srescraauocrb rraryqeHuf , Aocrr4r[rero c.nol, 6y4el

t(=!) i (r'' er, tpzi n -'- e r, er) ', I'.\ P: 
' 

lr.

I /Y,-T\
5l , I

\$z I

0"*p[ (1 *ir.)?]
o e..p 

[_ (r1,l)T) o . (1 zr)

o exp[-(, Lf,]) T)
Bxnag or ororo raairyqeuufl n e (r; 02, gai x[ - 0r, gr)[1 Bauumerc.E B Br,rAe

1# oir,l3 g,)c (T) it''; 0,, q,; n-or, qr) al'
?Iurerprpya to da', n repxueli uonyc$epe w to d,l"1, 't'>"t, roryqaeM

;l(1 -8) A r.t';"*;ul ir(r,)Jf \ 0tr,l,(?) e1t'; ei,,p,; n'-01, rp1)I1dt' (r5)

Ananoruqnrrlr o6paaoM rrpr[ t' { t r{MeeM

l+=9 6ltr,l ( 9,.(Et" -rz)i /';"'\ J1,,; ,,- 0., q,; n-0r, rp1)t1c/r'.'tLrt N" v, d \ I', .l' ({6),

,,2



B t41 6nro uofiasaHo, qro 4rn nro6ofi Jlrrurru [t 1y) ,*eu, cos y rorrbxo
n rperr,efi crpoxe. Ilpouaae4eurae i 1cp;B1y) : 0* (y) onrrsrrMeer cos y roJlblto
n rperr,efi crpor(e, [oaroMy

0* (n-- T) -:i 0- (r). (17)
3gecr,

Ir 0 0l
i lo 4 '':l: I -ll (18)

C 4pyroft cropour,r, 4onrrno 6um:

t, (t'; n - 0'r, gr; fi - 0r, er)[r : 0 (n - Or, rp'r)b (x', n- 01, cpr)[r,

rr0EToMy
i (t' n, - 0r, gr; n - 0r, gr) -- f iF'; ar, gri r - 0r, qr). (19)

I4cnorr,ayn (17), (19) rl yqr,rrbrBarr, ,ro I Ar4aror{aJrbua, Baur[or,rBaerrl (16):

aqffig Flr,l J#[rtr;lc(f) i(,'' 0,,e',;n-0r, er)11dr'. (20)

O6Te4unrau (20) u (15):

a

0tr,lJ fi[ptr;x(ff) i("', 02,ezin-0r, et)tidr'. (21)

Vsr,rrrtsag r{BJIyrIeErre, AorrreArtree Ao cJro.E t 6ea pacce.f,Er{.fl, rrMeeM

e (r; 02, ezi n -0r, rpr) to : 3-(- u) p trr)E (n - rr) e (f, ) 
l, +

t'(jz; " 0tr,l \ {9\ 6tr;l t(1I;IJ ) 
t g'; 0,, e'zi n-gr,e,) hdr'.

N" V, un Pz

flocxo;lr,xy BeHTop I, upouaroJreE, MolHeM Batrr{carE,:

6 (t; 02, ezi n - 0r, er) : 3-$; 
") 0 (rr)6(" - rr) t (#) +

oo

+r'r#0 rr,l Jig\ P(r,)e('+) i(t'; 0,, ai; x- 01,r1)d.r'. (22)
,n!, I " \ $2 )

Ilycrr, Ha otrr[qecnofi"rny6rue .r oJreMeur o6oeua ocBeqaero.fl troroxo]\,r
rrurerrcr,rBnocru 11 (0, ,p). O6oauasurn{ uepea P (t; 0r, eai 0r, gr)Ir qaors rroroKa
Ir, KOrOpafl pacce.sracl, B paccMaTprrBaeMoM SJreMetrre o6reua tr Br,rrrrJla
Barer{ r{B arnaocdreplr troA yrJroM (0r, gr).

flycrrr' { t. tr{nreucusuocrb [BJryqeHu.f,, pacceflHrroro B cJroe r, a BareM
6ea pacceauuft ,qome,quero Ao cror t', 6y4er

3 (l=- ')f /" _-,"' \ A 11;y fr'1y,y a 1,.JZn "\ pz ), - 
Vz

Hexoropaa qacrb aroro troroxa pacceerc.fi B cJroe f' r Barem trocJle MHo-
ror(parHr,rx paccexnzfi arrfi4er ua aruoc{eprr rroA yrJroM (0r, er). 3ra qacrr

t3



6y4er pannflrBcr
3(!-,') F(r,; o,,e,i 0,, a) t (+\ Btr;;fl(r,)r,,

'rzdrv'2 
F 1t'; o'' 1P'; o'' a') \p"t'

nurerpupyn ro t'( r u do2, noilyrraeM

r#J #i F 1''; o''q'; e;q;) e (?) 0rr;rp (,)rnt' (23)

llycrr, x {r". TlnreHcr,rsuocrr, lrafiyqeHrrfi, pacceffHuoro B cJroe r, a Ba-
relr 6ea pacceflHr{E AomeAmero Ao cJrofl 't", 6yget

' (t - ei ('" ;t\ 0t"- r, )6(r,) !t,.',r'211 
\F, I V,

Ananorusuo [peAbrAyqeMy Mo?nno froxaaarb, qro r,ra arrr.roc$epr,r ouftger

an

jIl-j:rr" I 
)"T 5 

P(.", 0z, ezi n-0',, r:;€ (T) 0,,,-r,)6(r,) t1dr".

(24)
Cuncn{yuxquu P (r";0z,ezi xL-e;,,pi; y*rrut"aer, qro 4orxuo 6ntr,

P 1r" ;0r, gri n_-or, q'r) : b 1r"; er,qr) 6t"-or, q,).

tr4cnonssyn (17), nonyuaervr

?) 7r"; or, ezi tt- o'r, q'r): P (r"; or, rpz; o'r, r/r)i. (25)

floaroruy (24) aanuu,rBaerc.fl auaJrorrrquo (23), n MLr errr {opruyrrr Mo}I{eM
o6re4uurarr,, Vsrarnrsas rar(xte LraryqeHue, BbIIxeAIrree 6ea paccenurafi, a tax-
x(e To, qro BeHTop [1 trporrBBoJreH, fioflyrlaelll

i> ("c;0,, Qzi 0r, *,) : 1f,9,e (#)0 (r,)6(r.) +

+ !i# jt|$ fr 1''; o,, tpzi 0z,'P)e (T)'0 rr,li (r,) it'c'' (26)

Vnnomaeu renepb (22) ua f 
"t 

puuu, a BareM rpaucrloHl{pyeM ypaBueHr,Ie;
troJIyqLIM

f i(r; e,, ezi .r - 01, er) - I# E (#) 0 (r,) d'(r,) -t

tO

+ :lf u) i l; g9_ [' er) t ( t] -,r'l- \ 0 (r,)E(r,) ctr' . (')t)' z2n .J ,r^ Js(r';0r,qr; n-Ut,
2a'a ,/ \ F: /

Cpannnnaa (27) u (26), nuno4ralra

i€ 3; or, gzi fi - 01, g1) : F k;0r, eri 02, gz). (28)

Bnrpaeuu c noMoqErc Syurqllil i ,, il utrreI{cI4BEoCrL pa6ceflHuoro arlroc{e-
port uaryueul,ra:

To

Iz(0; 0.z, eri n--0r, tpr):;, 5 E(+) 6 (t; 02,ezin-01,q1)11dt,
t' 

-o

Iz(0;0r, eri n--0s, 9z) - + 5 
F 1t; fu,eLi r--02, e:) e (f) Ira".

t)

14



Irlcnonrayx otrpeAeJrer{u e (12), roJryrraeM

0 (0,, e,; n - 0r, v,) : 1j,p,p,, $' € (;) 6 1r; 0,, ezi n -.01, cp1) dt,

":
i1er, 9'; n-0r, vz) : 1j;p,*,J F f"; 0r, pr; n-0r, vr) t(f) a"

Btopoe rrB paBerrcrn (2g) ,rrr.ruuu.* c nouoquo (28):

6(er, qr; n-0r, e,) : T +-* irt,", n-02, ezi n-,or, er) €(#)or,

trJl,t, I4.,,oJlr,'y.fi COOTIIO-erre 1fO1l
tol

6(0r, qr; n-02, qr) : T=;*,,,, 5 
,Xtr' 02, (tzi n-0r,,pr) 8(#);0,

(30)
VMuorxa.E trepBoe rrB ypaBHeguft (29) rr ypaBrreHlre (30) cnpaBa ,, ,', ,rory-
qaeM

)
I

t
I

)
(2e),

6 (er, pr; n - or, er)i:?6 (0., eri rt - oz, ez).
Bne4eu Marprrrly

0z (02, gzi 0r, gr) : 6 (er, gzi f, - 0r, Ar)f.
TIneerr,l

6, (or, qr; or, gz) :i, (or, 9zi or, 9r).

(31),

(32)

(33)

3ro coornoileHl{e r.r 6yger Bbrpa}r{eHrreM nprrHqr{rra BaarrMrrocrr{ B paccMarprr-
naeuort BaAaqe.

$ 3. Pemeuue Banatrr o gu$([;'anorr orpar(eur{rr

Arlroc{epa ocBeqaercrr troror{oM r.rHTe,cr4'Hocru Il troA yrJroM, r{ocrrEyc
I(OrOpOro paBeH [.1,0.

@ar, 3

Vpanuenur fiepeuoca uafiyqeura.E BarrrrcbrBarorc.rr B Br{Ae

coso$I+:(tf.r.)I.-
- '# 0. trl {J 6. (r') T*da' .10. (n -r,) A (#) ,i}.

Brrxo4aqee r.ra aruoc{epbr usnyseur{e r{qeM B Brue

In (0; 0, q) : po (1 - u) 0 (e, ,p; n - 00, po)I|. (35)

15
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[,nr lranyueHr{rr, I4Ayqero BBepx, na rny6nne t

I* (t, 0) ': (1 - s) IroP (e , ,, - 0o) C (fr) tl +

+ (1- u) 
5 fr'P(e, n-0')I,(t, r'-0')dro'.

2a

,I{na CoHpaqeErlfi Barrr{cll BAecb r,r n 4alr,uefimeM oIIyCrI{M aBI{Myr q. Au6-
{opeuqupya I{ rloJlarafi T : 0, uMeeM

fi ,r:o1,o) 
: - (t - u) pto, n - 0,,) (t fi (r.)) rl +

+ (t - u) 
5 rr'p(0, n -e') * -raotu 

n-0')dor'.

,llporano4nbre, BxoAffqlle e (36), HaxoAuM, rcuorrayr (34):

d' .r .A
E .t1o(r, 

o) : + (1 * n* (r)) I. (0, e) -
3 (t - e) 

0. trl {i 6, tt'l I+ (0, 0') da' + 6. r" ._ r.) I?} ,- -l2nP 
?.-

fi ,r:o$,*-0): '+# 0- (-- r) {J 6. tr'l I* (0, 0') d,,' + 6. t" - r.) lg} .

.3rz nnpax e,,fifl ctroMotqblo (3s) oir"ogrrcfi r( Br{Ay

*:r[r,0) : (1 - ") L+ (1 .1}- (r)) 0 (0, rt - 0^) --

spirn - "l*. S 
g.(r')p(0',,,-00) da' +6.tn-r,l)]rl,

*1.-["'*-o):
: ffi pn (a- rl {tt -- ",*,J 3, (r')p(0', r-0s)do' + 6.t"-r.)}fl.

flo4cranun trpotrBBoAIIbIe n (36). V.Iutblsas trpol{BBoJlbuoctr rentopa I},
'aaxoAr,IM n

p, (1 i ,r- (r)) i (0, ,, -. 0,) * tlp (0, n - 0,,) (t i- n- (r.)) :
- e Ia ? ^

- z2ni", (r) + (t -"1 * 5 o(e"'-e')p(r-r')ao') x

(36)

(37)* {F. t* - r0) -'r (1 - ,;;" ! o tr'l p (0', rr - 0o) r/or'}'
zft

Vuuoxan (37) cupana ,u i , rctroJlbayfi (17), (32), troJr) raeM

rro (t i- ,-', trll 0, (0, 0o) * pp, (0, 0o) (t + 
'1-,- 

(r.)) :
: *{0- trl + (1 - u) r, S 

p, (0, o') P 1r'; aco'} x

(36)* {3, 
(r) -l (t - e) Fo J i- tr'l p2 (0', 0,,) dor'}'



Bno4lrnr Marpuqy cp (y) cooruoilIenl4eM

,i (r) : p. (r) + (t - u) * i A, (0, 0') po (T') cta' ,

2n

flo4crannar (39) e (38), rnao4nu

.1
pli'(8, 0,,) : li2n p, (t i- Ii (T )) * tr (t f qr, (ro)) '

(3e )

(40)

rtL,: (y) : rlt (y), n, (v) =='lr(1, (v) + r- (v)).

coor:noueni,rn (32), (35), (39), (40) 4aror pemeHr{e saAaqr o 4ncftpyano,\r
oTpamexr{r,{ or no;ry6ecnone.IrrOft armoc$eprr C OAHopOAIIIIM trpOI{SBOJIbEO

oprreETupoBaHlrbrrr MaTHITTI{I'r}I IOJIeM.

S Zr. [atlli[y3rroc ori]a2E{errrre c yqeroil ToIrbI(o oAtroxparlroro i}acceflrrlrff

tlracnessoe pemenue crrcrelrrJ (39), (40) Molr(Eo trpoBoAllrb MeroAoM IrocJIe-

i{oBareJrr,Hr,rx npu6nrlnter,lrft. 3a [epBoe rplr6nurxenue {ynnqufi q (Y) 6epell

0 (v), ,og"rr"rrn* r (1r0) I{ HaxoA1IM 6, (0, 0o); sareM cgoBa BoBBpantraeMcfl

H )rpaBErerrnrc (39) II raK AaJlee. Stor upoqecc _allaJIol'I'Iqerr rlaxoxtAetrI{K)

$yuxquu q (p) nplr orcyrcrBtrrrMarrrr{rHol-o nons. B cB.flBti c 31141\{ rllrrepecEo
urr"r*ru',prrtrr."unii crtr,rcn rrepRoro npu6"ur,irerraS. SYnx{uu p, (0, 0o)'

floraxlelr, ,rO ,,epuou upr,r6nnnteulre {yunqlrr,r P, (0, 0o) CoorBercrByer yrlery
TOJrrrr(o paccernr,ril ilepBoro IIopflAr(a IIpu orpa]r{eHl'ri'r.

Ilycri na ar:rtocdtepy IraAaer uaJryqeHlle ,IlrreHcr{Blroctr If' Eea paccea-

rrurr AoxoAlrT AO CJIOfl T rllrrelrcrrBEocTr)

f /-L) ti.
" \ 

'lt'o 
/

Paccelrsaerca ua rny6lrfle T B' HarrpaBJreHr,r, (0, q) r{flretrcr.rBl{Ogrr,

1# o. (r)X. (,- ro) t (-ff ) * a"'

Br,ixo4nt ua arnoctfeplr rIoA yrJroM (0, q) mureHc]aBlrocrrl

ffi:)- E (i-) 0",rr) 6.(n-ro) c (fr) il a'.

Izlnrerpnpys uo eceii roJrqr{He atrrtoctfepur, [oJryqaeM

x (0; 0, ,r) - l+#[,t+l r rrlE (r- r.) t(fo) i?a'.

Cparur,rnan c (35), HaxoAI'Ir{: 

0

@

pz (0, 0') : Jr.,** 5 e (i ) 0, trl6- ir') e (1|)a"'

Zu'erpnpya Bro BbrPaffierr., rrolrrno.*

I I3;i (T) 0rr (To)
(41))il':r'l ;-rr 11 1 qi (r))po -t (i + I,, (Ts)) ir

Cpanurnaa (40) c (41), y6eH4aeMc.fl B crIpaBeAJII{Bocrr{ yrBep}HAelrufl, cHa-

,d*ro"o uur*e.'Aoairo"rnlrrnr 
'o6paaou 

MoEtHo rronasarb' sro Bropoe uplt6nu-

sAecL

2 -LIar. IipHucHori o6ceplar.. r. XXXVI 17
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?xenlre {ynxqlru p, coornercrByer ysery rrepBoro, Broporo r,r qacru rperr,ero
tropaAxoB pacce.rrurr.rr, Ha ocnosaur4r.r DTolo Molr{Ho o}nlrAarE,, cro ilpoqecc
rroc.TreAoBareJrbHr,rx upr.r6;nnnrenur.l Tlorxeu 6rrcrpo cxol(r.rrr,cfl AJrfl oJrr,rlrr(oM
rry6oxlrx nlrurrfi.

$ 5. O6paaotsanrre lunurl rorJrorrleHrrrr

flepenlrureu yparrenne ({1):

" 
,/\ 2/.t ^\ ^ o 7 . I r 

^ 
/\

coso!I.: (1'+i lr.-1;-9 0. trl t 6, tr'l t',rtus'- r-# (1 1)n,)8,.
tn (il)

Cre4ya Eac6pugNr [9], uqen cacrroe perueHr{e, rranei:luoe npu 6orr,ruux .r,

B BI.IAE

In(r,0) : *$*,tlt) B,+ ;Bcos0(o-r) *.,' (42)

3AECI,

"hoo(i)
\r; *7 - o#*oI (43)

UU I _r I+ .r 1l_

Henocpegcrneunofr rroAcTarroBnoii nrotiiso y6e4urr,cg, ,no (/2) .EBJrrrercfl qa-
crHr,rNr perueuneu (11).

I4qelr o6qee pertrenr,re B Br,rAe

I,(r; 0) :I1_f Br)ri6 f +er,,'e(1J4)*, rr.(r,0). (44)

flo4c'ranlax (4tt) n (11), uonyuaeu

cr;s 0 -j l.=- (1 -r ri,)t- -.u;"1 ll (;) \ Utl'lt'rlco'. (,i5)

fl pu rpanlrrrHr,rx ycJroBr{rrx

l'(0; n-0)- - +8,-l-+Bcos0(, 
t,,,)u.. 

(,,6)

Iloorouy I'' (0; 0) uoxruo Batrtrcarr, B BrrAe

I"(0, o) : -r= \ p,0(g, n-o,)r/or'Bp-l--&
+ (' ,u)'l*"n (0, ,r - o') (# *) Ir,, r/ro'.

2n

Cre;qonarenrrro, BIJXoAflqee IrB atuoc(repr,r rrBryrroHue Banrrcr,rBaercfl B Br4Ae

lt
t(0, 0)- -, lB"-l [3cos0f,,L.. ) 8,, -(,t- r) ( d(0,,r- 0')pr'dc,r'n,,-f-I \1 -l- n"/ '=J-. ' " '

+ (1 -') B \ p (0, n - 0')p,', (n f ,;) dro'Bul. (tr7)

18



Brrparxenrae (47) an,t.aercq. 6oilee flpocrr,nvr r.r 6o,nee y4o6nr,lu Afifl Br,rqrcile-
utrfl, seM floryqenEoe s [1].

Paccuorpuu rerrepb peaoHaucHbrlt uepexo4 i:0 -> i:1. B tIJ ntarpu_qa pacceflrrr{fl AJr.a oror,1 lrnulrr.r 6rrra aauucar.ra rar{:

x. ,, r_ l,r.(r) 01111;ln_(r,) 0 
ID (T, T') : a,, ,r,tr,il-,to I 

'.0''' 
n_ (r)llt I ll 0 ,r_(r,) I 

.

ftax uonaaaso n [4], ilou,lsHee ee Barrrrcarr,

,i (r, r,) : ul *#r* I;: [l] 3 | | " 
n'r ,r- rr') 

l.
(48)

Cne4onarerrno,

o*(r) :?#-illl_lll 3t (4e)

O6oauasaa sepe3.eji; DJreMeHrr,r Marpr{qbr Q (y), a qepeB q+ (y) fryurquro,
otrpeAeJreHHyro n [1 ], RaxoAnu:

err(1) =#qo(r)rr,(r), (50)

rpzr(y):,u=ffiq_(r)n_(r),

9er: Qls: 912: 9zz: 0.

Honryp Jrr(Errrd trorJrorqeuufi orrpeAejrflerc.E BbrpafirerrrreM

, -o'[' 
- r'|1*:i l'n u#,.-(1-"la ffo v*

t

,!*q-t+rr;
xlt-i*-l'' \-p

\ I -i,rt+l

$ 6. OdodnicHl{e re oltlrlr Ha ctyvaii Jrrrnrrr4 c auorraJrbHrrM l}acr[efiJreHr{eM
Seeuarra

O6qufi Br,rA Marpr.rqbr paccernraa ctegyroquii:

,i (rr, rr) : ) 0, (rr) Xi (rr) fr . (52)

Ecru npr Br,rBo/Ie ypaBHeHr.rfl 1'az1 ,. nepcxoAtrrr, r( Horr*per,oMy BrrAy
MaTprrqbr pacceflr{r4fl, ro [oryquM,/\
v^( {rt (r)) 0(e,,.-0.)J-poi(0, rr-0.111 7} (r,)): s(r, r,-ro)*

+ (t --.1 p i p(0.-- 0,)^S (n-- r,,lr-r,,) do,_t

-1 (1 - ,i-. 5 ^s 
(r, r,) i (0,, , - o6) dco, l-

2n

,l (t--e),prroJ rr, 
5 ptu, n--0,) j(rr_ r,,r,,)0(0,,, r,_06)dro,,. (53)

LL tI,tr1-F1l+-t+rt*

1l

ff) 

--
1 -l- 1l

ir p'
T+,rrrtor'

(r+o;f7,)-{;



ry
l0

0,8

NL

,q

404

q0z

0

-0,02

-0,0+

lz

40[

,v
q0f

40+

rt/

0,/6

402

0

6v
Q>nr,4,I{auer.reRlre rapaMerpoB C'rorca rrafiyrlenflfi c qactorofiBuyrpr rnrrrrr (pr : 0,238,

[r: : 0,661, Vu:0,5,1r:5)
Hplrriue, o6oarraqerrrrbre lTeMrrbrMrl riDy?r(r{a}rr{, [orrtocrTcr H Jrr.rtlrrrr j e : t, i g- 0, cBerJlLItrII rll]yx{-

xarrlr - rr Jrrlflrrr iB:0, ig : 1, Hpoculr(arlll - BLIqLtcJreIIu rro reopull yHHo



Ilo4craaunr cr{oBa (52), naxo4raru:

Pik (0r, 0r) : (54)

(55)i, (0, o') 0i (r') r7o'

flpn nnrnoge (54) u (55) rctroJrbooBaJrocb coorr{offeHr,re

?,$ 1n - yz, Tt): *i (yr, y.), (56)

noropoe cIIpaBeAJrr{Bo AJrfl .rro6ofi Jrr{Hr4r,r. flplrnreuRrcfl raH}He trpuEqlrfl
BAAUMIlOCTI{

0, (or, 6r; : !r 1or, 0z). (57)

Ero cupareAJrr4Bocrb MolnHo rrpoBepr.rrrr, rrpocMarpr.rBa.fl Br{r{JraAKr{ $ 2 gra
cryqafl Marpr,rqbr pacceanlra (52).

$ 7. qr,rc;relrHce cfaBHenue lunuii, eoorBcrcrByrourrx repexoAailr

oru nunuu r.rMeror cynqecrBe,Ho paBrrlre Marprar{br pacceflr{r,rfl tl4J {op-uynrr (17), (1.8)J, uemAy reM reopr{s Vsrro He AeJraer Me}r{Ay rrr.rMr{ paaJrr{qffl.
floarouy qrrcJlennoe cpaBHeulre Kor{rypoB orrax nr.rru,rii uoJne, rrJrJrrocrprrpo-
Barb BuaqeHr{e roquoro yqera a${eHror pacceflr{r.rfl. Pacserrr npoBoAr{Jrr{cb
An.fl a3uMyraJrbHo cr.rMMerpr{qHor? ea4aur,r - BeHrop H nopua,neE r( rroBepxHo-
crr-. aruoc+epr,r. Bce 

-BHaqeEI[.fi 
rrapaMerpoB, orrpeAeJr.Erorq].rx r{oHrypbr Jrr4-

uufi, upr,rneAeubr Ha Slm. 4.

^ ?Ia paccuorpegr.rfl $w. 4 Mo?nno BaxJrroqrirrb, qro napaMerpr,r croxca 1,
Q gm o_6er1x paccMarpr.lBaeMbrx rl*rufi MaJro pa'Jrrruilrcr.-flaparuerp Z
,qrn uonefi, 6nraexr.rx K [onepeqHbrr[, cyrqecrBeHHo orrusaercrr. Ir], cpauoe-
utrfi rrprrBeAeubr ral{Ere pacqerr,r rro reoprljir Vguo.

B gaxrroselrrTe BaMerr{r\{, qro rrpeAcraBJreur4e Marp}rrlbr pacce.flHr4.rr B BnAe
AByX MHo}r{r,rrerefi noBBoJr.rrer 6ee rpy4a o6o6rqnrr, paBBr4ryro Bbrrxe reopr{rcga cil_yuafi yqera aHoManruori Arlclepcrrr,r Bnyrpr4 BeeMauoBorr,rx r(oMrrogeHT.
Dro 6y4er cAeJraHo n ganrnertmeu. -

19 geHa6pa 1965 r.

Jlareparypa
1. A. $. ! a.r H o E c r{ rfi. Irtes. $pr.uncroli acrpo$rra. o6c., 1g63, Zg, 97.
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5. W. U n n o. Publ. Astron. Soc. Japan, 1956,8, 109.6. B. E. C r e u a rr o B. I{.ar. 4purucxoiiacrpor}da. o6c., ig5g, lB, 186.
?. 4. It. ^P 

a s $ o B c n rt,t. 4ro. Hpm,rcxoii dcrpodlra.' o1i.,' t-Sdf,-il, At.8. B. E. CreuaE oB, tr{an. Hpr,rucrofi acrnoibni. ^o1c.,tSAl.ii.'M,O'.
9. I. W. B u s b ri d ge. MonthiyNoticesRiiy.Astron. bo"., ig5g', ttg, N t,Sz.

I ,,, t, (r) qr, u (ro)
JO

0i (r) * (r -') pJ

mBzt,
br (r) :



AHAAEX,II,I'I HAYII CCCP

!I 3 BE CTIIfI I{ PLIM CI{ O 1t

Torr XXXVI
A C T P O O ]4 3 U I] E C IT O It O E C E P E A T O P II I{

1967 r.

KAJII{BPOBIU CMTHAJIOB MATHI{THOTO IIOJIfl
COTHEIIHOTO MAIHMTOTPA@A

A. B. Ce6ep?r,bcfr,

Itaru6ponHa cr(rEairoB rrpoAoJlBrroro d 1 tr trotrepe{Eoro 0 l. Iloflei coflEesEoro Marrrrlro-
rpa$a trpoBeAerra rpeMrr paaruqg-r.rMr MeroAaMu. 1) Curua.rrn 61 u 61 (n elueuqax $arllr6-
poBorlEoro cr(rIIa.IIa E - w) cpaBEtrBarorcE c rra[pfi)r{eEEocrfillE IJofifr. H m, otrpoAeJlsEEblMtr

Sororpa$nuecnrr Ea MeAorcltot o6cepBatopur [5] ura rex Eto Mecr B rpytrrs trEreE
4,7 n 18.IX 1963 r,; coorBercrByrorqaa cpeAEEff nalrlt6poBosuasnptrBastrpEBeAeEa ua Sur. 6.
2) Curuatrr 61 r 61 cpaBEtrBalorc.s C Eatrp.sE(eEEocTbIO IIoTIE tro BTI3yaJI6ELIM UBMepeEEEM

paclqelrJleutrfi Ang 32 AEet oAEoBpeMeEEhIx Ea6ilroAeurft (uar6oree HaAemEbIft MeroA)t

trprrqeM, TaR ,ne naK B trepBoM MeToAe, BbrAeJrEroTc.a cryrlau trpaETrrlecl(I4 qeJIuItoM trpoAoJlb-

rroro GJIa crrlraJlon 6 il - 51 roqrra) u qeJrEItoM Eotrepoquoro (una 6, - 72 to'utr) uoneft
(*ur. 7); coorBercrByrorryre cpeAure narn6porovmreBpr{BbIe tronaBaubi ra Sur.8. 3) Or-
peAenfferoff saBtrCEMocrb cuIEarIoB 0 

11 
r. 01 oT llaup.flrfieEEocrfl fia6opaTopllolo MarEEra

trprr Ea6nroAeur{tr BAoJrb n rrotrepen crrJroBbrx JrrrEaft coorBerc?BeuEo (urrocrr ua $rr. 8).
Bce rpu MeroAa garor rarz6poBoqEbre aaBtrctrMocrtr, xopomo corJlacyrlqreox Apyr o

ApyroM tr crnbuo (na 200-300%) ornrraroqlrecr or reoperrqecnoft BaBIrcrIMocrIr, trofiyqae-
nnoft gnr ofirflqecalr rollcTot trrfrrrwta B OAEopoAEoM uO;re (mtplrxoBafl JIIIEE.E ua Snr. 8).
Aaauza Bcex BoBMorrGBrx trc?orrEuRoB aroro pacxoEtAerrl{ff trptrBoA4T n BBIBoAy, tITo cyqecr-
Byroqge reoptrrr EeaAer(Barubr - our[ Eo yrrurbrBaror {anTltuecnrt Ea6firoAaeMrrx EeoAEo-

poAuooreft troJrr. llctrorrbaoBaure sosbrx naun6poBoqurlx HprBBrx trpIrBoIItrT It roMy' llro
Marurrrrroo trone BEyrpr,r reEE rrflTra oraroBr{Tcf 6o;reo upo4or6ErrM rr Boapaoraor n 2-3
pa3a tro cpaBEeErrro c 6oree paErrnMr{ BaxlrroqeEflfMrr 14, 15, 1,61, ocIroBaHEsrMIr Ea Ea6JrIo-

Aenrrflx c Marutrorpa+aMu, rro aro corJlacyerce c EetrocpeAcrBeEEbrMn ,uauepeurrrvrr
u7, !,81.

CALIBRATION OF THE RECORDS OF SOLAR MAGNETOGRAPH, bv A. B.Se'
aet,nA - Calibration of the *ignals of longitudinal 01 and transversal 0f magnetic field
recorded by solar magnetograph is oarried ort by three different methods. t) These sig-

nals 0;; and 01 (oxpressed in units of , calibration signal E - W) are compared with lield
sfr.ngihes ff*?emrmined photographically at Meudon observatory [5] for the same points

inside sunspoi groups Sept. 17 and 18, 1963; the correspooaling mean callibration curve is
on the fig. 6. 2) Signals 61 and 6a are compared with the field strengthes determineil from
visual measurements of I'eeman sptitting for 32 days of simultaneous observations (and

this is the most reliable method) and the casesof praotioally eniirely longitudinal (fo

signals 6 1 - 5t points) and transversal (for 01 - 72 points) fislds are seleoted (fig. 7).
The correiponding mean oalibraiioncurveis on fig. 8 (blaok ciroles). 3) The.dependenoe

of signals 01 and 61from fielil strength oflaboratory magnetisdetermined by observa-

tions along'and aoi6ss the lines of forco respeotively (pluses on fig.8).
All three methoils leacl to calibration dependenoes which are in good mu0ual agrs-

ement but deviating very strongly (by 200-300%) from Cheorotioal dependence obtained
for opiically thick spectral lino in a homogeneous field (dasheillineon fig.8). Analysis

,9



of all possible sources of this divergence has led [o the conclusion that exsisting theories
are unadlequate because they do noi accoun[ the real observod unhomogenity of-magnetio
field. The use olnerv calibration ourves leads to the field inside umbra of a sunspoi which
is more longitudinal and 2-B times stronger as compared with former conclusions [4, 15,
161 based on magnetografic measures, but this is in agreement rvith direct measurements
It7, 181.

flpe4noxenEble crroco6n naru6poBnr.r crrrrraJroB rrpoAoJrrnoro (6 
11 ) n no-

fiepeqHoro (61) uonefi, AaBaeMbrx coJrrreqrrbrM MarHurorpa$ou, ocuonbrBarorcfi
o6rrsno Ira reoperldqecrtrx BbrpameFrr{.Ex ETr{x crrruaJroB B BaBr/rcrrMocrrr or
a6corrornofi BeJrr4qrrEr,r nonn H, yrJra Ear(Jror{a y BeHropa troJrE R rysy spe-
Irl{fi rit upr.rnaroft cxeMlr o6paaonauutr rrunvru florJrorqeur4.fl B coJrgeqnoft-arl,ro-
c{epe R_ rrpucyrcrBrlr{ MarEtrruoro rroJr.E rrprr AorryqeElrrr, qro rroJre oArropoAuo
no ruy6uue (om. [1,2]). 8 [3] nonaaaHo, qro Bce reopnu Aaror rrpar(ruqecnr
6onee r(Jrr4 Menee oAugar(oBrre BaBlrcr,Mocrr{ cr4raaJroB upo4or.do"o (6 1) ra
rorepeqHoro (0r) rroJreft or Harrpfi)r(eHHocrrr "F/. Ognaxo ncaxouy ra6rro4a-
TeJIrc XOpOmO I4BBeCTHO, Harlpr{Mep, qro cr4rEaJI trpoAOJIbIrOrO IrOJI.fi, Batrr[Cbr-
BaeMoro B JruEr{r4 Fe I, l, 5250, oueun 6nrcrpo (Ilacr,rrqaerc.s)): yE(e 4nr uoreft
500-600 ec cvr[afi 611 trpaHrr{uecltr{ trepecraer pacrrr, HecMorpfl Ea ro qro
{anrravecHa.fl Halp.r}r(eHr{oorb rroJr.fl, r4gMepegnafi HetrocpeAcrBeuuo tro pac-
rqerrJreHrrro trrlr]f,trnl rrpoAoJr)flaer Boapacrarb, rrpeBocxo4x 1000 ac u 6otee,
B ro xte BpeMfi reoprrfi He rrpeAycMarpr{Baer ranoro 6rrcrporo Hacbrqeurrfl -BaBrrcrlMocrb crrrrraJra rrpoAoJrr,Eoro nora 61; or f/ npanrl4qeoRl[ nugefisa
BTIJIOTb AO SEAqEI{Uft H 

= 
IOOO AC, rAE OTITJIOHEHIIE OT IIPOIOPqIOEAJIBEOCTI(

He npeBocxogtrr 1"50/0. floerouy trpeAcraBJrfiercfl oqeHr, narxnrrlr flofiyqeEze
xanu6ponnlr cl{rrraJloB Marl{I{Torpa{a cuoco6oM, Ee BaBrrcrzlMbiM or Kaxr(x-
rra6o reoperurrecnux 4ouyrqenuftf xan 6rr [paBAoloAo6urrun otrtr Eu r(aaa-
Jrlrcb Ira nepnrrft BBTJIflA. Bcsxoe HaAe)fiIro troJryqeHHoe Ea oroM tryrr4 ornJro-
Helrr{e.or reoptrll. npeAcraBJrser 6onruofi r{Hrepec, fiocnoJrbr(y ouo 6y,4er yra-
BbrBarb ra ueo6xogr{Mocrr nepecMorpa reoprru.

S 1. I(anra6poBr(a, ocrroBalrrrafl Ha cp\aBuerruu
c MeAoHcltrrMrr r(BMelteHr{fiu[ rroJIrI

fle-pnar 
-rr_orlbrrr(a fioryql,ITb EMtrupnrrecnyro nanu6poBr(y crrrrrraJroB Margrr-

rorpaSa s [4] ocHosaga Ira cpaBEerrl4u AaEEbrx ]tpunrcxoro uaruurorpa{a c
r{BMepenrrfiMtr{ rroJrfl, cAeJrarrgbrMtr n Megoucxoft o6cepaaroplru [51. Dro cpan_
Eelrrre Mbr cAeJIaJII4, CqlrraE,_qro rrocJleArrrre r4BMepeEtrfi xapaHTepI{ByIoT trOJI-
Eyro Eatrp.s)r{eHrrocrr, tonx H. Tor,qa, BEafi troJre f/1r otrpeAeJrerrHoe [o crlr-
TSoy .6^rt,^ 

rr cqfira.fi, corJracHo yKasaErrEM roopr{n,',"ro 6il ac Iy' BtrJrOrb Aof/: 1000 zc, rvrolxno oqenrrrb cos y: Hlllil-, tge H*-- *uAo""*r" BEa-
qEEI{.fl EANPfl}fiEIIEOCTtr IIOJI.E AJI,E TEX ETE CAMI,IX TOqER UA COrrNqE, AJIfl ITOTO-
pbrx Baper[crpr{poBaHbr xax 6ll r r3.r( v H*, Snas cos y, a cJreAoBareJrbrro,
sin y, urr oro6panu cryqau, r4e sin y > 0,8, r. e. Horgi troJre trpanrr{qecmu
fiotrepeqHoe. ConoctasJlenl{e rloJl)rqerrubrx ssaserr,rft ll*sin y c {anrnuecxlr
r{sMepeErrbrMr cr{rHaJraMr4n_onepoqHoro rroJr.ff 6tl@ -w) (s eArrEr,rqax naru6-
POBOqHOIO CIITIIAJIA E _W) AJIfi COOTBETCTBYIOqIIX TOqEfi AAJIO ftAJII,I6POUOU.
}Iyro SaBr/rcrlMocrb, peSKo orilr4rlarorqyrcc.g or reoperruecxofi: troJIJ reEEafl
aaBr4ctrMocrb raMeJra MaKcr{MyM npm H1:1000 ac BMecro 2000 ec corJracgo
Teopur(, IIpuqeM Beilr{quEBr MaHcr{MaJlbrrbrx crIrHaJroB B -3 paaa MeEbmo
o)nrrlaeMbrx rra reopr{lr (crvr. Sur. 4, crp. 3g 141),

O4nrrrr r(s EecyqecrBenEblx EeAocrarfion no4o6noro cpaBrreurrfi EBJrfierc.E
pa3finqtre BpeMerr[ otrpeAeJlerrus asa'Ieruft H* n perncrpaqlll[ EarIIux ctrIEa-
JIOB: uA 1a6r. I BuAH^O, qro, xorfi paBilurruo rpernrenlr onpe4enenun 611 u H*
ToJIbKo 5h, cI{rH&JIbI 61 orlpefleresrr nosr[ Ba cyrHa Ao trBMepeEnn E*. Oi
sroro HeAocrarHa, oAEar(o, cno6o4nrr trocJreAyroque cpaBEeErrfl-aa L7 u t8. tx
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9,4

1963 r., I(oropble 6r,rnu CgenaHbl B naJlbl{efirueu (cu. rluxie) 1. Broprrn'r, 6o.nee

oyq,ecTBeHIIbIM EeAOCTaTHOM flBJI.fleTCfl rO, qro MeAoHcI{I{e AaHHbIe IIpeAcraB-

,sro. , ocEoBgolvt (go 1000 ac) rpo4otrgylo cocraBJlfiIolqylo uona lfii, tax

2,10 4i0 6'10 tz? //50 /JB| ,rro 
,.,!lo

(Dnr. t, I(atr6polria nreAoHcrux narrcperflrrl CJBI|foB ..]IIIII,II Al,
r.r3-3a SeeuaIi-a$r|,crtra' aAarITr'Iponatrlrux l(.IIf .tllHIrII x" 5250

Ha Ii:illrilx rllllno/lJlrc,,I llIIt-'ritIlI:Jl -Il' Ii('Jl]'itlIL(r c roli{'llJlLIo llp'lnloii ^P: 0o

HaH OCT.IOBaI{bI Ha (tOtOa,reXrpII.IeCHuX I,I3MepeHl'{flx c/\BJTIOB (aCUlrrtaetplrf )
o4rorlr 1,rB o-HoMnoreur s ueo6palnenlrr,r MarrII,IrIro-pacrleu.nennoii Jrr'IHTII{

fOgOZ Fe I, uo;ryuaeMoM c IIoNIotrILIo I{oBaIIKlI Xoiina - Hnnorr'cona (uua-

crurrna 1f 
o ?," mnoc rroJrflpor.rAr{atr rlro3alrKa) . cDoToorextprrrecxltti }I{e IvIeroA

OlpeleJreHlrrr 0ABI{I0B (cg., naupr,rNlep, oIlIcaHI'Ie [6]), ocnonaHnrui IIa Ea-

py[eHlrr{ 6araqca rroToKoB OT AByX qencri, ycra}IoBJIeHHLIX CIlMMe"pr]"-3
OTHOCTTTeJIbHO IISHTpa JII,IHI,III (6ananCupOBI(a AeJIaerctI B IT9BOBMyqeHHoII

Seeuan-a{{er(TOI{ O6.naCrr), CTpoIO IoBOpfl, I{e 1.oAIlrCtI AJITI }IsMepeHII.II

pacqenJlelIl{.fl B Cflyqae ql4cl'o Iloflepeqllolro IIoJIfl, HOrAa IIOffBJITIIOTCTI X[- I{

ABe OAI,THaHOBbTX CllMMeTpUqHO pacrroJrolneHHLre o-ItollflorleHTbr: B ATOIII CJIy-

qae CnrHaJI paBeII uyrlo, xaH 6ir BSJIIIHS IIoJIe I{!I 6r,rlo' O4raXO Aa,I{e^IIpII

t Arrap o6saan npo{. P. Mnrrapy aa rrpe/(ocraBflelrrle ylia3alrllbrx AarIELrx MeloIr-
cHoli oOiepriuroprrrr, a iarime ltarlr6p6nnrr ro.riyvaellr,r* ItM rt3rlepellllii nors (crr' rruxrc).
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Ee6oilr,mol( orflLlqult rIoJItI or qrrcro rrotrepeqHoro BoBurrnaer cI{rHaJr, xor.fl
tr Ee croJr}, 6orr,nrofi, HaH B CJIyqae qr,rcro npoAoJlbHoro nonn raxofi H{e r{a-
llpfl]HeHrrocrr. TaHulr o6paaou, r4sMepeHH],re H^ aasucan Her(oropr,rM o6paaou
or yrJra y. gra BaBrrcr4Mocrb r4BMepeErroro c4nura Al, or nenl4sEHrr nons H
rr_yrJra y, fiofiyqeHHafl reoperr4qecr(rd Fra ocHoBe reoputr vnuo [7J n Megoncnofi
o6cepnaropr,rr{, Boclpor{BBeAerra na {ur. t: c ee uomoqsro M6r nepeBoAtrJrrr
BEaqeHtrfl Al, ue4oucr(r4x Hapr troJr.rr AJrfl 17 z 18.IX AJr.rr paccMorpeHHbrx
EI{}r{e cJr} raeB corlocraBleuurt Earrrrrx currraJroB 61 lr 61 co BHaqeH[flMI{ rroJr-
noft nauparrennocru,[f.

^ Ha $ur. 2 n_3 rpuoe4eHbr rra[rr4 r(aprbr rrpoAoJrBnoro 611 u trollepeqEoro
61 no;refi r,w 17 lr IB.IX B cpaBHer{rrr{ c MeAoEcnrrMrr Hapraulr noix f1r,.
Hanrr Haprr,r 

',.o^Jr-yqe'r{ 
c HecKoJr];Ho 66ltrunu purpr*errr"* 2, x 4,; ,,i',qeM MeAOHCxUe (6"); cpaBHeHr4e rramr{x Hapr rrpoAoJr},Horo uons 611 c Meflou:

CI(IIMII IIOfiaBLIBaeT Oqeub Xoporuee fiaqeCTBeEHOe COIJIaCT,Ie O6eUX BtrJrOTs nO
orAeJILHbrx MeJrr(r4x 4eranert (oco6enno ala 18.IX). 3ro csflearro rar{}r{e c
ne6orr,rura-l,r_ pagJrr4rq[eM Bo_BpeMeHr4 [oflyqeHufl o6eux xapr (oxoro Blr, cl,r.
ra6,r. 1). Moxuo, raxr{M o6pasou, omu4arr,,.rro ortrra6xn, d"aa^rrno,e c oro]n-
AecrBJreHr{elr, 6y4yr MaJIbr Ir He cr(arfiyrcrr Ha pesyJrbrarax conocrasneHr,rfi,
Haranyuuee coBMerr[ertre r(apr otrpeAeJr.rrercrr Hpecror{ flocepeAr.rHe Haprr,r r{
ee KpafiMr,r. B ra6;r. t upure4eur;r eAr,rHr{qa r,r3Mepeurr.fl rrpoAoJrbuoro rroJr.fr
(ua xapre trBoraycc 611) r naru6ponouunrfi cr,rrraJr (a -wf1"'atn) g,n note-
peqEoro no_rr (gluubr orpeaxoB Ira Haprax [onepeqnoro rroJrrr cJ]eAyer AeJrr{Tr)na E -W l,rs troryqe,,n.E c\4rlraJra 6tl(E -W. Itarur6ponxa MeAo,cxr{x
r(apr orrpeAeJr.fiercfl ra6.nrqeri, rge qusprr ra 6yxnrr o6oeHa.rarcr rrporr4Bono-
JIOIT{Hbre rroJrfl pEocTrT,

1 . . ,4: 25-50 ec

2. .B:50-100
3. .C-:t]0-2s0
4 . . r:250-500

5. z:500-1000
6. /:1000-1500
7. c.:1500-2000

Ir r. l{.

rtaprrr Ha {r". 2 ru 3 oruocsrcR n ugrecruoii 6olr,urol1 axrr.mnofirpyll[e rrflreH, no.srl{nxlerfcs s..ceurfl6pe 1963 r., AJrrr noropori 6r,rlr,r xapax_
Teprrbr cr4JILHbre rIoJr.E cJroflrnoii^no,tapHocrr,r, uByqeHH],re uo4po6no s ciflsz
c troflBJrenr4eM TaM Bcrrbrmex B [B]. Ilocxontx5, rrBMepeHrrr;ie BHaqerrr4fr ]ralp.fr_
)r{en*rocrrr Hrn saaucflr rre roJIr,Ho or uoruofi rranpnixreorrocrn H, 

"; ; ;; y
(oco6enno trprl y-r 90'), To rrama BaAaqa cotrocraBJreHlrfr crlrlraJroB d,, n 6,c BeJrI'IqI{Eofr H rrp:a rdcrroJlbBoBanrrr{ arrrx Beirrrqr.{rl 11- nroxter 6urro iorro"nl
rreHa, ecJrtr TOJTT,HO Mr;r B cocroanralr o:ro6parb cilyqar,r, HorAa r4SBeCTHO, rrro
troJIe BaBeAoMo rrlloAoJrr,uoe (y : 0) unu [orepeqp1oe (y : gO.). ,(rr or6opa
errax Hpafiuux cJryqaeB lrr,r 6y4elr r4cxoArar6 r,rB xopomo ,rr"e"rrui* $anro'n,r(o'ropbre Moryr 6rrrr nponepeHbr c troMoqr,rc na60paropuoro *u"oria (cu.
S 4) u Horopr,re^cBoA.srcfl n roMy, qro 4il.fl co,Aarrrr.fi paBrrr,rx crrrr{aJroB ,,oJr.s-
pusarlrrr4 61 r'r 61 Ey)nHo nplruepno e t0 pas 60rr,ureL ,rorrap"rroa rroJre, qeM
rrpoAoJrbHoe; 3TO CB.ESaIrO C TeM O6qranr coo6palreur.rerr, uto rrpr{ rrsMepeHr.rr{
IIollepeqEofo noJrfl r4crroJrbByercfl nna4paruuurul uarnr.rro-oninsecxufr as_
sexr, n orfir,rque or r{BMepeunfi npo4onr,Eoro rroJr.fi, rAe r{ctroJrb3yercrr a6serir
rrepBoro IIopflAHa. Cna3arRoe, B. qacrHocr]r, [pr,rBoAr.{T K ToMy, qro myiuLl
AJrfl rrorepeqHoro no,r.n (-50 ec) npra6nuar,rrenr,no s t}-zo"paa 6onirue,
IreM AJrfl ITpoAoJTLHOIO IrOJrfl.

flocHorr,x5' B rralreM cryqae pas4enruoft Barrr4crr cr4r,aJroB 611 ra 61 pa6o-raer onr{E rlr ror Ere.paAr{orpaHr Batrrrcr4 cr4rrraJroB (crur. [g]), orrr4qfle cocroET
l:Il,11j_I::_"tgl: {aau ua 180. npra trepexoAe or'sanrcr 61l r 61, a ,*or$_
QIIqIEET YCIIJIEHI{fl TPAHTA OAtrHAHOB, TO, IIOAABA,g S O6O[X CilYqAflX HA BXOA
OAIIIE I{ TOT }fiE CTAIIAAPTIIbITT CUTIIAI, MbI AOJIH{I{bI IOTYqI,ITb IIA BbIXOAE OAI{-

xulo:Tl__^o16goc caMorrrcqa. floaronry ornrroHerrr{fi trore,r{r4oMerpoi ox-,
o-L BnoJrHe cpaBHr{Mr,r Apyr c ApyroM, r{ ux coorHomeHr4e *upuorepriyer cobor?



oTEOCT{TeJILtryrc poJlb IIpoAoJIbEOIO frIIIn IlotrepellEoro.oglr, ecJII{ Otrtr trptrBe-

[eubr K oAHoMy uacurraby sarrrlcu (o4Iau-aroroe ATT). Tan, uaupuMep' ItoJIs

C*opo cr{rnaJl 61 cra*oBrlrc, cpaB,fir't c.6 1 12 uru' flpeBocxo^I4r ary BeflI,qu,y,
ro Ero oBuaqaer, qro IIoJre Hl no npafineft Mepe B 5-10 pas rpeBocxoAl{r

;p"A*;;; H 11', 't. e. qro rIoJIe rlpa*ruqec*tr notrepeq,oe; trpr o6paruou

coornomeHl{I[ cI,IrEaJroB (6 rr ] 26 1)- uore B ocEoBEoM trpoAoJr-bEo-e .(6olee
cr,orr{ir nprrrep,ft oprue4e# 

-" 
S 

gi4l. Haupnuep, AJIfl Batrr{cE tB.IX 1963 r.

"oirrpuo"ol 
none 61-Batrr{caEo upu ATT 1000, t 611 - npu ATT 4000, r. e.

s 1l pasa MerrbmeM ilacmra6e. floarouy ycJIoBIae, qro troJre npartrrtrlecHfi rlo-

IIelleqHoe

6y4et o aroM cilvqae 6a ---> 26 
11 ,

rleilocpeAcTBeHHo rltt .[el{re.

ConocnilsreErle AJrfl

4^
dr )';dtt ,

ecru 6pars cI{rHaJrLI TaI{, HaH oEI4 Barlr'rcarr'r

Ta6.rr,tqa 2

paBpcBa Sl,2ri, tS.IX 19ti3 r.

II r.n, ec 61,, .,rr,.,, 

I 
Ur, .,,,,,
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2

/1

5

t)

1

8

I
1L)

1.1

T2

t:]
15

16

{8
19

t75
7;0

1 250
,l'2i0

7Ir0

750

115

:1,)
75

15

75

15

L7i;
L7i:
57

6
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/i
2i

8

1Ir

0
/1

4
22
1,1

I
7

2

li
8
(i

17

29

45

T;
,T7

10

22

tl

c

10

2L

5

LI

I4

I rt)

22

4tl
t.1

3L

25

21.

845

234
500
489
JO,l

620
620

200

620

B ra6;r. 2 gax ilpl{Mep CotrOCTaBJIeIII{fi HamIIx I{ MeAoHCKux AaEtr6Ix Ba

IB.IX AJrfl paBpeB, ^s t,zs namefi Haprbr. Mrr Blrgulr, qro rofiblto Ail,a B aua-

nesrt "6 
, we' 1"7 yAoBJrerBopffeTc.fi trocraBrreHH0e ycJIOBIIe llpeo6ilaAaEllfl

nor.punoi.o rIoJI.s. ftln 6 na 17 cnyuaee 611 ]a -5-fu'ra* 
qro troJre B oc,oB-

HoNI trpoAoJr[,Eoe r{Jru HanJroHerro nog yrlour Y <Iq:, HorAa omtr6xlr' BoBHII-

Haroqr{e or BaTI9ELI II*na H, te upenocxo4rr ,200/0, KaK BI{AEo ue {ur' t'
C 4pyrofi CropOI{bI, ra6t.2 trOI(aBbIBaer' qro B O6nacru CIIJIEEoTo trotrepeqEol'o

;*;i6; )'id,,, Brraqe,r{n *:_L0, !.1., 12, 15) cursar cABIrra Al,__pes_To

rraAaer, xoT.E, OyAfl oo artrury 61r {Qle u BeJIIIHO' B o:rou cJl}ryae H LIH tt

saBeAoMo 6oreo 5, r.e.y 6otee Bo'._Mbr ycJIo^BEO trpfiMeM' rlro yIJIbI B grOM

crynae 3ar(JrroqeEr,r B rrErepBaJre 80 ( Y < 85" (upaxtzuecxra LIsMepeEI{fi

,ror" oo pacqefiJleEr.Iro Ee rlosBoJrffroT oTIr4qI,lTb cil)rqatr Y : 9,0' ,r\_=
: g0-BS), , by4"on orpeAeJlfrll/s tanux cilyqa.Ex no.rpa{rxy Qur' t A'rx
80-85.. d", ,r, cilyqau orMeqeHr,r EaMtr oco6o; gns 18.IX ra*Irx cJIfIaeB
u.."o-g ra 61 , ,o"4", *rH t|.IX oHE B6rpeqar6rcfi qagro. flpuuntrre gun

26



F /f0
t.

."rl$
l\r
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Q)n1. 11. Conocral,irelrlle cilrnairoll rpo/(oJrrrloro 6,, no.ra r,r flofiepetrfloro rroJ]rr d, c lre4ou-
cn[M]r rr3]re,l0rrrrfir{rr rraflp.a}HeHrrocrrr [oJr.fl g.rrx 17.IX tg63 r.

HAJII{6POBI(I,I C.TIYqAIr B OCHOBHOI,I TOIrEPEqHOIO I{ B OCI{OBIIOI,I TPOAOJIIrHOIO
rloJreii orMeqeHDI [otIBJreHIrIeM coornercrnyrcrqe]ro qrlcJra B HoJroHr{ax 6 t'|(E - W1u H11.

Oio6paunr,re ramrrM o6pasona Aar{rrbre sa 17 u tB.IX rro3Borrr{rrr{ [ocrporrrb
SaBr4CIIMoCrb CI{rHaJIa 611 oT 3l'IaqenuE 61, r{oropoe B IIaureM cJryqae .EBJrfleTC.E
IIpaKTuqecl(r,r Brraqerrr{er{ Hanp,E?nenuo-ciu uorlroro (o4uonpeueHHo .,IIpoAoJIb-
noro) uona, a tan?fie^ aarrcinoocrr 61 or H*- riu"p"ri"""ocri4 rroJrnoro
(uonepeuuoro) {ona. D,,r aaeuc[*o"rr-4r." o6evrx qur'purAu"r,Eo rro*a,aHbr
ua {ur. 4 r,r 5' cpe4Hre B,aqeHr.rfl ._ npy}r{Kr{ ArraMerpoM, rrpolopqr{oHaJrb*r,rMql4cry crpyllnllpoBaHIrI{x roqex. Hau6orr,rueo qucJro cpanneuuft, ecrecrBerr-
rro' rraAaer rra MaJrbre ({oo ac) auauenufi, rAe Ar,{cllepcfl.tr roqeK [peBocxoAr.rr
lrsMepfieMbre sHaseH[fl. flplrurnr,r noo6qe aua.rrarersiort 4ucuepci, _ ,-i6_
Kr{ coBMerqeura.s o6eux Kapr, Heroquocrr, {ororpa{r.recxnx viuepeulrft pac-
IqEIIJIEHIIfi AX,, CNNSAUIIAfl B OCI{OBI{OM CO COY*Ufi""U IIBME}IEIII{nMI4 ABYTTPE-Jror\{JreEr4.E or o4uofi rroJrocHpr H 4pyrofi B MosarrKe Xofira _ Hlrxorlrlona,
c4enaun-oft_ raa qenroSana, 4aroulrie cnyuar,inrre Snynryaqr.rr, Bepoflrr{o,-1 50 ac 1. B nenoroprrx cilyrra.flr, uor*orniur-ouiu6nu, auruurrrora c uexoropofr
Heonpe4eJreHrrocrr,ro or6opa cryqaeB y:0 14 y:90..

o6a 4ux rlo*aBllrBalor HarlecrBerr,o oArrr{ r4 Te rte BaBr{cr{Mocrrr: cyrqecr-
Ber{Hoe ornJrorreHr4e o:r ni,ruertnocrrr B cr4rlrare 61; , noropoe Haqr{Haercfl y}fiec uo"nerl lf tt :100-:-- lb} ec, u npr{MepHo napa6bri,rou.*y, ,rrr.rrrorru" 61i

1 rlacuroe coo6rqclrrc ,r{-pa Nlr.rlrapa.
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500 /000

(Dur. 5. To tre, qro Ha Sm. 1r, Ars 18.IX 1963 r.

/500 H1,ec t

ot I{ x Ao rroJrer-r 1"000 ac; AaJrr,Hel1rullfi xo4 rlpocreAlrrb rpyAllo BBITAy Ee6oJIb-

Irot,o noJluqecTBa Toqen; Hel(oTopoe nil/leulle CIiIHaJIa 6 ; [Jra fioIefi 6olree

1000 ac AJIfI 17.IX, Bepotlrtro, Sr'rntunno. 3a-nlrcr'ru.ocrl' 6 i or 111..r o6oux

Cfiyqarlx floHal]blBaer cHarlafla MeAJIeFIITbIfi (lo 300 2c), sarerl 6rrCrpnft IIoAaei\(

R ]\,ia6cl,IMyx[y oI(oJIo I{ I : t00a ec; oTqeTJIIIBo EaMeqaeTC'I IIaAeEI,Ie cllrflaJla.

,{o narcnuyina (1I1. < IOOO ec) zasncvt,rocrr, 6ru,Ha x 0_i - Ifi rn rauectneu--
Eo cxoAHa c reoperlrrecnoii, xorrr rrocJIeAHE,cI uor.{aobrBaer 6oree 6rrctpr,rrYr

pocr (cm. uume).'3naseul,r.fi oIIIIIaJIoB 611 u 61 tB.lX c1{cre}'Iarl'Iqecnn (ua

-ZOU) Merrbrle CITIHaJIOI3 t7.IX, qro, BOBtr{O}I1IIO, CB;Isago C He1oropofi ne-

Torrgoc,rrrro Raurefi nanr,r6ponnlr, a rar{irie c 6orlrrr,llt BJTIIflIIT{er{ pacceflHEoro

CBera, coBAalolqero Slrxfiannyro fi-I{oNtlloile11ry, Ha {oT olpa$nvecxue I{3Me-

penufl B oAulr lrs orr,ix 4ileii.
B 1a6.n. 3 nprlregeull yI{aBaHIILIe Cpe/\HI4e straqeul'ifl AJI.TI Ita}I{AoIo AHtl

r.r Br,IBe1{el{br cpeAHne aaeuclrMocru 01, : f (11 tt) lr 61 : f (II 1) giln o6onx
guefi UyteU IpymIIIpOBItIl AaIIHLIX AJI;I 6lrr,tanr'tX eHa-Iexltft apIlyI{eIITa II BbI-
qrrcJrerrr{fl opeAr{ero tsBBemeHrroro. 3ur cpeAHrIe BaBlrcltuocrl4 rlpuBeAeHlr rax}Iie
na {lrr. 6. Mri BrrAr,l\{ qerxo Bbrpa}r{eHHbrft trapa6oJlrrLrectiltii xo4 B saBrlcrl{ocrlr
crrrHaJroB rrpoAorrbr{oro IIoJIfl 6[ ot ero BeJII,lqrIH],I 11 

11 
: crlrrlaJr 611 , ecjln rr [po-

ilopqrrouaJlelI IIoJIIo 11 
11 , ro rolrrxo B IIpeAeJIax_ot 0 F^o^100 ac, Sareu Haory-

trarOT pe3nlre orItIIoHeHI{fl, TaH qTo [p1,r-u^oue.t/11 :300 ac CItt:r.aJI 611 CooT-

rercrsyet TOJILHO 200 ec, a npll none 600 ec orr IIoqrII B ABa pasa MeIIbIIIe'

cpe4uaa a&Bllcr4Mocrt, 6I: I @t) 6aeupyercn rra I'rerrl,lrrel,1 sucre rosen.
Oia noraenrBaeT orqeT[r.IBo HaJU,Icue (Hacblqeurl.fl)) cr{rHaila [prr Troile II 1.=:

=iOOO ,r. ,l(alr,uefiutnr1 crlaA crlrlla.na 01 uplr f11 > 1000 2c tte o6ec-

treqeg 6OfSmuU qyCJIOM Ua6gOgeurali !I, HaI{ }lbl yBI4l(liNI HI'IE{g' CBflSaII C.O

co.qir6r"e.Holi saBucnMocrr,ro E'3r(eprrel\Iblx cABI'IroB A!-o'l' II 1@u' {ur' 1)'

Ha rof, H{e *ur. 6 npranegena saBrlcrlr{ocrr 6-t-: I (H:), trprlH'flrafl,IIar{rI
panee [4] ua ocHoBe coflocraBJlesuit c MeAoI]cHIlMI{ AaHHbIM}I Ba'11-'LZ'v L

tg6g r. (rrrpnxOran lunuA). Ognaxo, HaH ortr{eceHo BbIIlIgl 3r!I IIoCJIeA-

EIre CO11OCTats.TIeHI4.s He BIIOJTI{g HaI{€mllbl, TaH ItaH 6aaUpyfOrCn IJa I{Ony-

a)

o

o/'\V
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0 t00 1500 Hr,at

Onr. 6. Cpellulte BaBrlcrrNrocrn clrrlraJroB rrpoAoJrEr{oro 6,, nnonepe.rnoro 6, no.rreft or ra-
lprrx{eEEocTI4 rIo.TIfr, Ilo,]ryrrelrlrhle II3 cpaBrreEr,rrr c ]reAorrcltl{]rll AaHrrbrMrl

tr{eHr{r{ llrueitsoft BaBr4c?rMocTr,r 6ll : I QIlt), qro, KaH rr{Dr Br4Ar{^{, He r{MeeT
rvrecra r{ Mo}r(er Br;r3Barb omu6ny or(oJro I00% rytr rroJr.Ex H > 500 ?c; HpoMe
Toro, B [4] rtltr tre yqI4T6rBaJII{, qro MeAorrcnrle I{BMepeurr,fl pacrqerrJleHrfl BaBr{-
c.fir or y. Bce Bro, ftar( Mbr Br4Ar{M lla Sur. 6, npuno4rar fi B a rr pr Ht e H r{ ro
noreft Hlxa 50% nax MaKcr{MyM (u o6.racrra or 500 po 7000 ac).

oguaxo MeroA BrrrBoAa na;ru6poaouuofi xprnoft r{B cpaBgeHrr.fi crrrnaJroB
Haluero.Mar[Irlrorpa6a 6rr r 61 c MeAo]rcH]rME orrpeAeJreHr{sMu cAsrara Al,
ue ono6o4err_or npr{rrzn[, B oco6ennocru B clyqae fiotrepeqroro trona Ii1,
r(oropoe noo6qe rre Mo)fier 6rrrn neuocpeAcrBer{Ho onpeAeJretro MeroAoM rlBMe-

Ta6rru4a B

Cpi:4nue BaBlrctrtrocrlr etu'rraJroB [pDAo.rbrror.o rr nofleperruolo no.,rcii
oT lrallpffrr(crlll0cTtr IIDJrfl

17.IX 1963 r. 18.IX 1903 r
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peHLLfl CABLITOB, npI4HfrLrM B MeAOHe, BCerga, Hpolvle roro, Moryr ocTarr',cfl'

coMEeHI4fI B IIpaBOMepI{ocTII CpaBtreHILE AaHHIJX, [OJIyqeHHbIx Ea paSHLIX

reJrecxotrax. floarorr.ty o6paruucn ft ApyIoMy, IlpocroMy u oqeBIlAHoMy cIIo-
CO6y HailL{6poBHLI - c IIoMoqbIo EeloCpeAcrBeHHbIx trsMep_eHl'Ift seeMauoB-

CHO1O pagqellJleutr.fl, KoTopOe BLItroJIHflerCfl IIo TIpoIpaMMe Crym6rr Connqa
Ha 6auEHEOM COJIEEqHOM TEJIECHOIIE.

$ 2. Itam6poBaar ocuoBaHHafl Ha cpaBHerr{rl
c BrrSyarbHbrMlr lrSllepeHrrflMl{ pacueIIJreHI'Ifl JII{HI'Ifi

Cpanneune CI{IHaJIoB MarHI,IroIpaSa c {axruqecxlI I,IaMepfleMoft BeilI4rlrrHoil

SeeMaHoBcI(oIo pactqeIIJIeHtrfl .flBJI-fleTCfl, IIO-BI{AUMOMy' HaI{JIyqIIIIIM CIIOCO-

6olr nx Karfl6poBiu{. O4uaxo Bror crroc06 Tpe6yer 6onr,nroro KoJrr4qecrBa oAHo-

BpeMerrrrbrx la3Mepeur{ft rroJlf , TaH HaH o6brqHr,Ie BI{ByaJIbI{rre (ralu ctrexTpo-

{orOrpa{rauecnrae) IIBMepeHI4.fI pactrIeIIJIeHI4fi Molyr CoAep}fiarl oml{6Hy, Ao-
xoAflu,yrc Ao HeCHOJrLHr4x coreg faycc: Eaupr{Mep, our',r6ra 0,05 mn orAeJIb-

HOrO HaBeAeHr4fl Hr4Tr{ MIrKpOMeTpa Ha oAlly r{3 I(OMtrOIIeHT MarHI{TIIO-paCtr{e[-
JreHEofi rrtr1ukt (ourra6Ha loxanr.raaqurl cepeAr{Hr,r ru^upoHoli nunuu) BtroJlrre 3"a-

r(orroMepHa; rpr4 Ar,rcrepcutrl iL - 4 u,nc (upu 1,63_02) ato c_ocraaut 0,0{2 A,
,ro aodr"arcrnyet 130- ec. Btopan [pusl4na, rpe6yrorqan 6onsnroro Ha6opa

AaHEbrx, o6ecne.rusarcqero rraAelr{Hyro crarrlcrr{r{y,- aro clyqaitulre orxJro-
HeHI{fl Marrrl{Tl{oro (qelrTpaD trflTHa rrJrl{ o6JIacTu ua Coluqe !I3-3a aTr{oc$ep-
Irbrx BoJrrreHr4ii. flpra ruayaJrr,Hbrx r{BMepeHlrf x pactqerlJrelruii c troMorqblo

IroBoporoB rnfiuuua{tepa, Horopble BeAyrc.fl n o6cepnaropl4ll c 1960 r., arlr
o1au61u B aHaql4TeJrr,uoft uepe ycrpaHflIorcfl, TaR fiaK rJIaB B cocroflHrrl4 rIoA-

MeTrarb MrrloBellHoe BHaqeHr{e pacu{erlJlellr{g, B ro }r(e BpeMfl ilpu 6brcTpoM

cr(aHr4poBaHuw olilacrrt Ira Ar4cr(e c rroMoq,blo Marlrl4Torpa{a aru Mrr{oBeHllbre
(flur(oBr,reD BHaqeHu.fl lranpfl]r(eHHo0Tr{ Moryr 6rrrr, ra.rra Ilpoflyqelrbr | frIrtl
CMaBaHbI IIo TeM }fie ilpI4cLIHaM He0lloHofic'raufl uso6paffieHIari. flpu MaJILIX

IIOJIflX, I(OrAa ROMIIOHeIITbI He paBAeJIeHbI, MOryT IIO.flBI{TbC-s Talt}fie cI{cTeMa-

Tl4qecfir{e paaJrl{qrlfl, BaBl,rcfln1[e or cuoco6a nr,r6opa (qerrrpa rfl]r(ecrll)) acrlr{-
MeTpr4qHo paclxr4peHlror{ JII4HIIT{.

Tonr,xO K Haqarry \964 t., lro I4CTerIeH[II{ Tpex JIeT oAIIoBpe]\{eI{HbIx Ha-

6.rro4euufi MaIHITTITLIX IIoJIefi oAIIIIX I{ Tex ffie IpyUI HaH o6r,IsHLrM MeToAol\I

r,raMepeul4f pactrIeIIJIeIII4f BeeMaHOBCHOfi Haprnubl B IItI-rHax' TaK I{ IIyTeI[
perl4;Tpaq[ra uonefi rlpytril C IIoMoqbIo ]\lalH]Irorpa$a, 6rrn HaHoIIJIeI{ Mare-
prraJr, rroBBoJr.flxlutrrrr"t rrpoBecTI4 noAo6Hoe cTaTI{cTuqeCHoe coloCTaBJreHI{e.

i3rr6opra AaHHbrx llg 31 ranoro Arrfl coBMecrnr,rx ua6ruo4eslaii [prrBeAel{a

e ta6[. 4, rge Eap.flAy c oTo6paHHb]MI4 11o AaHHLINI Cnyx6rr Co;ruqa IIoJIflp-
rrocTblo LI Harlp.fl)fieHHocTr,Io il.sTeH IIpr{BeAeHbr cl{r}IaJrbr 01; ra 01, Baperr{cTpr'r-

pgBarrHble Ha MaIELIrOrpaSe B TOM MeCTe, IAe OIIpeAeJIeHo IIoJIe IIO pagqetrJle-
Hr4Io Jrr{HI{r.r. Hara6ouee orBercrBer{Ho B aror\{ cotrocraBJlelll4lr oro}r(AecrBJleurre
MecTa Ha KapTe Marur{Tl{oro rloJr.fl 6;1 ra 01, r(oTopoMy CooTBeTcTByeT orlpeAe-
,rreHr{e rroJrfl rro pacrqetrJreur,rro. O4uaxo [ocJreArree BcerAa rrpl4Bflsauo R trflrlraM'
i)cltr{B noropbrx, BbrlroJrr{ensrrfi c rroMon{r,rc ru4a BCT (4uaruerp Conllqa onoJro
'10 Cn), r{MeeT3fl, a CHaIIIIpOBaIIIae TO}i ?rte lpyililbl BbIIIOJIHfleTCfl C IIOMotqbIo
()AHOro I4B II.flTeH ArOfi rpylrrrl,I IIyTelvI [epeNIeIIeHI{fi ero B saAaH_IIbIx trpeAeJIaX

rra MrrJl,Ilr{Merponoft 6yuire Ha altpaHe toro rne ru4a BCI. B [8] uaiigerlo, qro

Irar{6oJrr,mafl ortru6fta, Horopyrc Morr(Ho oE(r{Aarb rlpl,r rar(ux corlocraBJler{r4flx,
eABa Jrrr [peBoCxoAI{t 6". ECru B IIpeAeJIax aTofi BelrUqI4HLI Ha l(apTe troJIrI

IrMeJrocb EecKoJII;Ko paBruqur,rx BHaqeHI,Ift 61 u 61, MbI 6pall4 cpeAl^rl{e lI3

Hrax. B Hel(Oropblx Cnyout, trogo6goe orO)fiAeCrBJIeHI{e Hapr noJIrI 0ll , 6,.
c xaprofi pac[o;tog{eHrs usreo yffie 6brlo BbrrroJIHeHo B Apyrrrx 6olee paunux
pa6otax; B ATtrx Clryqafx OTOTITiASCTBJISHIag 6LIJIO IIoBTOpeHO' a B flpuMecauflflx
.rouerorcg ccbIJII(Ilt. Bo SCeX Cryrla.flx Aaercfl xaru6ponHa, rlpl{BeAeHrrafl K MaC-

.[rra6y BarII4cI{ flo11epeqgoro IIoJI.s (E - W)y a ran]I(e qeua o4uoft_eAtrExqll
cr4rgaJla IIpoAoiILHoIo IIoJIf B 1ayccax; C;re4ye'r I{Mer6 B BI4Ay' uro (E - W)ll
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/tr 16
1[ 19
N20
a ']-,8

.M 18
,S 33
a22
a 1.8

22.IX 1963 r.l:10 ec
(E -W)t:355

2|t

23.IX 1963 r.
l:L3,5 ec

(E -W)L:231
2:t

400
200
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600
200

700r
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AJrfi rrpogoJrbgoro rroJT.fi cocraBJrxer 1600 ec, rar( fial( Bo Boex_paccMorpenuhlx

cflyrra.flx r[MeJracb fioMnercaqurl Ba I{BMeHe^I{I{E ^flp}toctu. Bce oro6pauunre
Batrr{cu troJIr cAeJlanrr e 1,5250 (g: 3, g},2 : 86).

flnn or6opa cryqaeB rrpoAoJrbuoro ]r trolepequoro troJlera corJlacllo r(pl'rre-
p"roi 5 1. cpauneollfl cI,IrHaJIoB Hylr{Ho BHaTr, oruolnelrre uacrnra6a 3atrltctr

rrpo4oJlbHoro I4 IlorrepeqHolo uOlefi - ouo IIpzBeAeEIo B I(a?I(AoM cJlyqae

s'ra6n. 4, npuueu uacruta6 saTIlacIL trorepequor.o IIoJLE Bcerna (s 4utu2 paea,

s 6oramltsC'rut Coyruer) 6onr,Ue rtlacmra6a BaIIuCu trpoAoJlr,Eolo nonn. ilpr
ornolrrenur{ 4 : t Hprarepufi ot6opa cryqaeB [panrlrqecxr fiorrepeqtroro troJIfi

."u*uru 6un upunnt 0; > 20n, rAe 6 - anaqestrE, trptrBeAeunbre B ra6ilr-
qe,- OTRiIOIIeIIfff B JttJtLt CEflTLIe HetrOCpeACTBeHIIO C JIeETLI; trpl4 OTEOmeEUI{

i i | ,o, ,r(e trpr{Bnan 6yger 6r } 0 il . Arfl or6opa trpo4orrrEnrx trorreft MBr

rrprrMeHfirrtr onftana npurepufit,i; ZO, (upu ornouesvru.4: L). (Cpasuerue
BaBuolrMocrefi, ronyueunbrx AJIE Tar(trx Herfiecrntrx Hprrrepr{eB' c IroJIyqeEHbr-

Mtr rrpu oqegb E(ecrltoM or6ope trpr4BoArrrcfl [a;ree.) Coorserctselruo MelrflJrtrcb

r(pr{repuu [JIff gpyrflx orRoureszft Macllrra6oB.' Bc"e oro6panurie raHtrM o6paaonn clyqal4 Haxo4tlrcfl s ra6l. 4 s crol6llax
6tl@ _ W) u 011 r ec. Ha {ur.7 Tu. coo]rercrByror orAeJr},Hr,re roqHu Ea lpa-
frt"n'ax 0,,:l (1/rr) u 0-L^: I (Hl.Hecuorpa Ha orle,rr cnnr'nr'rfi paa6poo

(o6rruuuft gna nnayanr,ulrx uslrepeuuft uorn), orr{ SaBucuMocrrr qerHo BbrEB-

Jlflrorcfl. flyren cooTBercrByroqeft lpynnlrpoBl(r'I roqex Mr;t rloJryqtrJlfl cpeAIrI'Ie

BaBr4cuMocrll, trpeAcTaBJrelrgbre ua {rar. B cserilrrNrn r(pyxr(aMr{ AtraMerpoM,
npotropquoHaJrr,HbrM rrr,rcJry rorreH. Ha arra rpa{mu trepeHeceHbr BaBI{cI4MocrI{'

uorlyuenoure n $ 3 IIB cpaBuenus O MeAOEcI(trMtr AaHEnIMI4 (urtpux-ryunTlIpllafi
lunran), u ua rpaSuxe 61 : I @) trpl4BeAeua ra ?I(e BaBIrcI{Mocrb' I4cIIo,'IE,3o-

Baur{ar rraMrr B [4] (uyun,up; o BuaqeHr{r{ reMHbrx npyx(noB r'r rlJrrocoB cM'

Hrrp(e). Mr,r ua4uu BlroJrrre yAoBJrerBoprreJrr,troe corJracrle nanra6porox uo
MSAOTTCHLIM IIBMepeHI4flM, CASJIaIIELIX B S 2, C teMU, qTO CASJIaELI tro HaIIIIIM

"o6rruanrruron 
roaireperrrflM pacq,etrneuua; naT6o.rrmee o-rJrtrqfle serrturnuhr I/

eABa Jrr( trpeBbrrrraer 200 ac 4nr cnyuax 11 11 { 100 ac\llfl }/1.. o4uaxoorfitrqre
upuuxrofi-uaMtr B [4] ma.rr6ponxr 61 = I @) or troJr l:'egnot a4ecr AoBo,]lbEo
oyqecrBeEEoe, Aocruraroq,ee RaH Mar(cr'IMyM (rpn 6/(E - W): (50+-70)'10-3)
o*oro 300 ac, utu600/0, r. e., HatrprrMep, sl{ecro 500 ac cJreAyer B3flrb Ht=
=800 ec.

Bo scex cilyqa.Ex Ea6ilroAaercfl oqerrb cr[rbrroe orfiuqtre or reoperflqecfiolr
Karu6poBoquofi rpuuoft (utpuxonaa), nnrur.tcleuuoft s [3]; cJleAyer saMerlrrb'
qro Bce reoperl4rrecftue xalu6poBoqubre Hpr4Bbre, B ToM qrrcJre trcrloJrbSoBaIrEarI

s [1 ], npaltruqeg1l{ oAI{HaEoBbI: pa3.llfsqfl B reopurlx tr MoAeJIflx? I{aH Ito6a-
Balro B I3l, ue trpeBocxoAl4r 70-200/o. B ro rr(e BpeMs orrrlaqtre Harrpfl)r(eH-

rrogTtr rroJIrI, o[pe4enennofi uo TeopeTlfrIecnofi xpuaofi, or uafi4ennoft ue

eMrrrpuqecnofi 4ocruraer 300% AJrff ofiyrlafl IlpoAoJlbrroro troJrrl I4 or(orro

200o/o Atrs. cJryqafl rroflepequoro rroJrfl, B ToM cMbrcJre, qro rroJrrr tro reope'Il4qe-
Cnoft rpuooft Cyq,ecrneEuo Ballulltennr. Bu[ro TaRrI(e' qro eTo orJll'Ique He

ToJIbKo orIJrbuoe KoJr[qeoTBeIIHoe, Eo u KaxIecTBeEEoe: 01 BospacTaer ]re TaK

"pvro 
c H11 , a 61 rrle/{leEHee pacTeT c H1' rreM 3To C;re4yer ue^teopura..-Mr-r

He uMeel\( rlerxo Br,rpalr(egHbrx Mar(or{MyMoB Hu ua xpltooft 6ll : I (IIil),
Err rra Hpunofi 61 : I (H t); B rrepBoM cilysae ua6rroAaercfl cl(opee ry9Ho-
rosnrrfi focr, a nt o"opovr - (uJraro), Koropoe HarlYgaercfi XII:1000 ec,

aareM cr:a6oe nospucraire (na -70o/o) cIIrHarIa or 1500 Ro 2500 ?c 7jt' Irocile
nenoroprrft CIIaA, xgrff rOrIeK sAecb MaJIo AJIfl yBepeHIIorO cyrfiAel{I{fl.

!,tr arrncneur{f BoaMorr(Ebrx sucrpyMeuTaJrbnbrx flptrqllu llcfia)r(e]rr{f xoAa

curHaJIoB c EatrpfllfierruocrDro uorx o6paruMc.rl K na6oparopnrrM trrctrbrrarrr{flM

Margr{rorpaipa f uortroqbro r4cr(yccrBer{Horo Marr{rrra ra .ra 6opatopHoro [croal-
EUHA CBETA.
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$ 3. t(am6poBfia crrruaJroB ntarunronpa{a
no radopatoproilry Marnrrry

Hax n pa,ee B [1], pryr,afl "rraMrra (ur,renoro 4arneulrn) ror,reqarracb
MelI{Ay rIoJIIocaMI'I cl'rJlbjroro eJrefi?por{arEI,ITa, rro3BoJlflroqero MeHfiTb Hanpfl-
xteHHocrb rIoJIfl or -100 lo 3000 ec. Marnrar rloBBoJl.rrJr na6.rrro4arrHaH qr,rcro
l.oneper]Eoe no,rc (no4 yrJroM 45" x ocu Hpr.fcrarfla ADp), ,raFi 14 cilcro ilDo_
AoJr.Hoc (vcpea olBepcl'rrc o uarnr,rre). Jlrnlig prylr,r Hg, 16+o0,ii ;6;;;y;i;
npr'r nepexone 6sPf; - 7rs, r4 r.Ir{eer pacqenJreHr,re Q)()nal2. coornorueurae
rr,rerrcr4BHocrerlr rouuoHer{r coorBercruenuo J,0; I ,5 j z)o'; t,s, i ,0 i;;. 

"iidji:
0'ro gaer cpe4uurt <a{{exrununrri> sartrop Jrarrje,';il;;ilLr"ouo. tro rr,reH_
Ctr{BEOCT.flM, OT migi - flrgr (Lm :0, :l {),

| = 1,4,

fr AItfr pacqerrJreur.rfl coorr{orreurae Al,z :0,013 II (H a nec). Ilpnur,nlaaItrupr{Ey ,ttt*urt -0,02 A 1q,an"rre.*, o"u o#i-nl,-"f"yi"* HaprtrHy pac-qetrJreurr.fl, flpoAcraBrreuuyro na Sur. 9, rge cJreBa or Af : O _ *uprLi*
[Jr1_s[-Ko^ryqoHeur, a cupaBa-r(aprrrHa AJrfl o_RoMrroHeur rrpr[ rroJre H :lOO0 ecu H :3000 ac. Mr,r nrr4rarvr, uio r.uprrnu 1au"," "p, #;;" yeHorl nrzrrr,rr.r)6yger .flpeAcr_a-BJr,rb r{^Btlr4qpntrJrer c AoBorrr,Ho mr,rpor{r4Mrr fi- r,r 6-r{oMrroHer.r-tanu (or 0,025 lo -0,05 A, $axrrrecxtr e.tr{eJlrpe) , .r*'oo"ura rroJre3Ho,rax KaK upra6rr.rxrae, Il9 ^, 

grlyrlJo rrr,rHrrr.r 1."5280; 
";;";,p, Co""[" 1"g;-;olnymupr{Ha ,m*,u,, ^.u'99 a) t. (DaHrraqecr(r4 uprr upoc*orpe uraBoM qepeB

HptrcraJln ADP s {aae f 1/, }, r 0 xaprraua BbrulaAlrr r(an r{opMa,nsnnrli rprrrroJrer c I{ecRoJrbKo paclxl4peHHr,lun (no cpaBHerrr.Ilo c orcyrcrdraeu lonn) xorr.r-
fIoHeHTaMr4' B Koropbrx }rer Hr.lHaHOii aauersor,i acr{MMerpr4r4, uoHaaanuofiua {ur. 9. (Teu caurru unr y6e4unr,rcb ra*}fie B roM, qro r{pr4craJr,[ He AaerHr{r(a*trx 6nznon, 4nofiuranon r4 ,qyxoB, ,o"yr1rr";;";;;u;" cr{rr{aJr; Ayxtr:

4

J

\/\
GNa\
\

2

-40/ 40/ 405 " q/
ah, p

@nr. 9. [tonrypu 6- ^r -rr-nouuouerrr pryrrrot .nnrur ],b460,74 Ntaro.rs 1000 tr 3000 ac (mipnxonne ar.rurn)
cl]rornEoii JruIIEejt noriaaarlbl peayJrbrl{pyrcqne riorrrypbr; npeacraBJreHbr roJrr,rio

npasan (Aan o) u reBafl (AirE n) [oronuHLr r{aprr{rlbr paculer]Jreriflfl

eoJIIr oHI4 II BOBHI{KaJII 6lr, e4na JIr{ MorJII4 611 4ars a{{enr 6onee 30/o ro trgreH-
cunuocru.)

- 
r Ffa,lrltque cBepxrofiItot ctpynryprr y a:roi aauan pryTrr rrtrI(ar1 Ee oxaatrIBaerc.E, TaItnar oEa rle trpeBocxoArlr rrrtrpuEhr Jrtrrrfrr.

40



Ha {rar. 10 rau npr{Mcp (ranrnuecxofi ra6oparopuofr sanr,rcu cr{rHaJroB
nola 61 u 611 c IIor'IoIr\bIo eroft rtanrnr,r rrp]zr paar{brx Buarreul4flx rrarrpfl}negr.Ifl
tra sJreHTpoMarHr4Tc (nrarunr 6r,rn xa;rr,r6poBaH c rroMorrlbro layccuerpa), a na
{rr, !1 nprrBeAerrbr srraqeHr4.ECr{rHa.rroB 01 lr 01 B,tLJ't, npv uairnra6ax'auII c,t :2,5 (ornorueur.re ycu.uenui,i ATT : 10 000/2000). Banucu Ae"rrarrrrcb rrpr{

J3,,5 J2,,t

20,J
J

/76
/2/ r 85

0 4 +/ 6/

0 4 /8 0

dtlr. 10. llprrlreprr,,ra6oparoprroi.i xatn6ponnr.r clrrna,rros 0ll
(ranepxy) n 0, (unrr:y) - rirororpa{r.rr,r c op[rrr]raJrr,rrbrx sar1tr-
cert ua carronrrcr-1e (qrr(rpn coorDercrByror pagrutrrunr{ Ealpn_

lriorri,rr{trr rra orentpollarurte)

rorl rre nxo4noii rqe;rra 60 x 1,0 r.r BBrxolrlrbrx rqeJrflx soronrerpa 1,7 x 0,g,qro u npr4 sarll4ctlx rIoJIel-I Ha ColHqe. 3aur,rcr npoAoJrblroro IroJr.fi rrclpaBJreHa
Ba r{ecHoJrbHo 66.nlruyrc .rrp-KocrE, Jra},trr},r [pr[ r4sMepenrasx 6,, ; ,*ar"o BHaqe-

lrt_,0,], paaAcrelrbr ua 7,22 - orHorreHrae'xanr,16pouor, b 
- " yt trplr sarrrrcu

o-tt " $ (cl{eraHr,I rpl4 oArroM r,r roM xre ATT 21000). I{ama6ponHa-- or6pocb - W AJrf rrr.rHr.rr,r )'"5460 (rrpv H : 0) Aenancfl rryreM rroBollora KoMrreHca_
ropa ilyqeBoit cxopocr'z u11 , rflHoro irie (uo [oreHrlr{oMerpy rdorm u11 ), Han
coorBercrByroqr4e o6r,r.ruo roryrreHHbrM or6pocanr na E- n- W-rpaax CoiHrIa.Ha tofi.xe $ur. 11 nprane4eu rpa$uH orHorrreHr4fl cr{rHaJroB OilOu, ;;;;;_
narcqTfi Irpaxrr.rqecxoe rrocrorrHcrso oroi,i BeJrr4qr{Hr,r, rax arro 

"pni"ojb'orlo i =.: 0,28 r,rnlr, 6y4yvrr rrprrBeAelro r( oAHoMy rrracmra6y ,urrir,
61/0u :,0,112

B coorBercrButr c BaMeqauu.flilrul n $ 2.
o4nonpelreul{o c cI'It}IaJIaMrr IroJrrr Barrr,chrBaJracb .rrpxocrr, B ,.Ape r{ npr,rJre

JII'IHI{II' B TOM MeCTe, rAe r4Br{epfrJrcrr cr.rrHaJr uoJr.flpr4aaru4u. Err;no aaueieuo,
rITO JIaMrra HeIIIHOTO paSropaercfl - yBeJu4quBaercrl cBerreHr{e c pocroM rrorrfl,

4L

//J
//6 n

86 /22

0, 0 70,,:

6/

+8 I

+/

/2, t
+,t ,n

4 /2
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r[ c Broft r{eJrbro 6nrr nauepes uonsbrft rroron or JraMrrr,r s }"5460,7 rrpu paBrr.rq-
HLIX BEaqeEEEX HaIIpfl]I(eEHOCTU IIOJIfl, IIo [pI{ BbII{JIIOqeHEOM MOAyJIrlTOpe
troilflplrBaqEu (uro6u rlcnrIoqI{Tb BJII{.EEIIe r{BMeEeHufi cocroflr{rr.E uolxpraaaquul
E trpu mraponofi q,e.nu {orouerpa (-Q,{ A). Xof r{aMeneurrfl rpr(ocrr,r I:giFiyI]E
Ba cqer yctrireEtrfi eo cBeqeEr4.fl c pocroM troJrfl nor(aBan ra {ur. lt (a e4uuuqax
IiIHreHcIrBEocrtr rlpx H :0).Crarnalrr 61; u 61 cJreAyer r4ctrpaBurr, Ba eror
xoA, AaroqEfi ue6onr,moe Qrxrunnoe yBeJrr4qeulre ctrrEaJra c pocroM rroJrg
(ennunaneur:Hoe pocry fipnocru HetrpepbrBlroro ctrefirpa rrpu zBMepegtrflx
uo.neft ua Conuqe, trpr4 orcyrcrBr4r{ noMrregcaropa apx-ocrui; onoEqarerbno
IrctrpaBJleErrrre ouruanrr 611 (n rayccax, csr,rrar or6poo E - W : B0O ec
rrpr{ orcyrorBrru noMtrercaropa .spfiocrr{, cu. [11J) u 61 (n e4uuzqax (E - I\t)
npl4BeAenbr ua Szr. 8 nnrocauu.

Cpanneqfne tronaBbrBaer rropaBrrreJrr,Hoe corJracrae ra6oparopuofi xaru6pou-
ttrr E r(aJrtr6ponox, iloryrlernblx rrB cpaBlreHrr.rl crrrl{aJloB c BuByaJrbEbIMrr r{
ifororpa{uuecml{Mu IrIBMepenuflMtrr lroJr.fl, oco6euno AJr.s cr,rruaJroB trotrepeqgoro
uorn (no BcflnoM cilyqae, 4rn ro,neft < {000 ac). fitx uorefi 6oiree-1000 ac
ua6oparoprar xalra6poBoqEafi KpuBas 

-4tn 
011 tro,4Hr{Maerc.E EeMrrof o Bbrme

<ac^rpo{uausecftoftD tt trofiaBBrBaer xop0IIIo BbrpaE(er{Hr,rft lraxculrylr trpI{
l'700 ec, ,[na curuaJroB rrorrepequoro uona 61 na6oparopuafl Kpr4Bafl AJrfi
BCerO AuarraBorra auaseuufi 111 xopouo corJracyercfl c (acrpo{uauuecHoftl.
(,{.nx cpanueuua ra6oparopuoE na,iru6ponouuor-r xpnnoft c acrpo{rarasecnofi
roptrBouraJlrurrft uacura6 auaqeunfi H s uefi HylnHo corpaiuri n 1,65-
1,70 paaa;Jeoperr,rqecHrir, corJracuo {anropy g1,2, ero Hy}nHo coKparrrrr, B
1,9 paaa.) Tannu o6paaou, EecMorpfl na ro-uro na6oparbpraa nain6ponxa
lroJlyqena Ailfi otrTuqecxr,r tounoft Jrvtnrttrtl AJrrr rree rafiIr(e ua6rro4aercfl BaHr{-
,r(eEue cEfHaJra troJr.flptr3arluu u crrJrbHoe orr(JroEerrue or reoptru (reoperlue-
cfiaE aplrBafr Elrfr oIITrrrIecHu rouHofi Jtrrrtl,rtt KaqecrBerrHo rre cr{JrbHo orJrl{qa-
ercr or reoperl4qecftoft npznoft, fiprrBeAerrEoft ua {rr. B, ao xoruuecrBeErro,
Hafi Iror(aBaHo B [1 ], orx,lrouerrl4e Mo]fier rrprlBeorrl ToJrbKo K yBelr4qeEuro
craruanon).

$ 4. AnaullB rrputrlrn pacxoffi[errr{fl
Me?r(Ay Teoper[qecnofi ra DMfluputrecnofi xamr6porosuofi Kpr{BbrMrr

o6paruucr retrepb r( agaJrr{By BoaMo)nHr,rx trpuqtrH ornnoneurft aMm{ptr-
qecxoft manu6ponouuofi rpunoft or reoperr4qecrofi. Ecnz ne o6paqam nru-
MaEr4fl Ea XopoIIIee troArBeprfiAeEr.re saueft xaru6porouuoft rpunofi r,rsMepe-
EI{flMIlt Cr4rEaJroB IroJrflptrsaqrrn or na6oparopEoro Marr{rrra, To cuJIEHOe trO
cpaBEelrr4rc c reopueft SaHlrrfieHrre crrrrraJroB Molntro 6rrno 6nr ortrecrl{, Eatrpu-
Mep, Ba cqer roro, uro sarruuecr(r{ rroqrr{ BcerAa ua conuqe Mr,rlrMeeM AeJro
He c qr{cro lrpoAoJrr,EbrM u qucTo IlotrepeqllbrM rroJIeM; uMeercfi BcerAa HeKoro-
pufi ranlor troJrrl ?, notoprrfi AoJrlr(eu uprrBoAr{rb r( EJrJrr{frruqecxofi troJrfipr,r-
Baqtru tr fi SaEurfieEulo clrrEaJroB tro cpaBEerrr{ro co oilyqaffMtr xrr,rcro nnsefisoft
trJrr{ qr{cro rpyronofi troJrfipr4saquu. Xorg IIpOIEB aroro coo6pa?r(eHtr.E pesKo
cBlrAereJrbcrByror rraMepeulr.tr c ra6oparopnr,rM MarEuroM, BbrrIoJrHeEIrr,Ie crpo-
ro rrprr Y :0 u! :90o, nce ]fie paccMorprrM BHoBB AaEEbre ra6t.4, c,rntin,
sro Hpurepuu or6opa qucro [otreperlHoro tr coorBercrBeEEo trpOAOJrr,EOrO
rIoJLflr trpuEflrble HaMr4r cJItr[IItoM cna6rre. Jla6oparopnafi npr{Bafi orr{omeguff
61/0 11 noxasbrBaeT, qTo trpE oAHoM I{ TOM )fie rroJre 3rO OTEOrtreEr[e trpaHrurrecKrr
BcerAa (ueaaB-racrdr\.ro or Beilustrrrr uora) cocraBJr.Eer rf n, Ecw., cJreAoBareJrb-
uo, _cr{ruarl 0r } '/, 611 , ro H L } H tl .

"ucrtr trpu'flrb trp,n oAr{EaHoBoM uacura6e Batrrrcr4 0r ) 0 il , ro ero oBEa-qaerr rlro HL>-gilll ,ratrpu orlroruegldl{ Macurra6ou 0*1 
-:6n"-2:L 

orr(J]o-
EeEu.fl 9'-L)t/r61, a upu orr{omerrr{r{ 4: I curs.arr 0i>t/n'6 l. Mn npuueu
4na orOopa cryrraeB troilepeqHoro rroJrfl 0i > d1 upu orrorrreurilt 4: \,'lmo
coorBercrByer cryqarc H t) 35:40 H 1y, r.rn ,y trorrru crporo 90". ,(na
or6opa cryqaeB rrpoAoJrL'Iroro rroJrg npr.rrtrerti 6 rr ) 10-:- 20d1 (uro cooraercrByer

4;i



011 )4+-56i op, uacmra6ax 61:011 :4:1) r ?<25'. Oro6pauHble ra-
xrur.r o6paaoM c[yqa].r He orMeqeubr n ra6r. 4 aoeagounofi. Ouu crpyiltrtrpoBanbr
rar( E(e, Har( r4 rrpeAbrAyqr4e; cpeAEr.re AJrfl Hr,Ix - SarrrrprlxoBatrHbre RpyEffir,I Ha
([ur. 8. Brgno, rlro pegyJlbrar ocraercr rlpanrl,Iqecnu reM me: 6otee ctportlft
or6op cryuaeB rrpo4oJlbuoro (51 cryuaft) u uouepeuroro (72 cryrar) noreft
Ee Aaer Er{narr{x BaMerur,rx neMeseurft r na.rra6ponossoft npunofi; BoBMo)nHo,

oH trpr4BoAr4T TOJIrrr(O n 6Onee OTqeTJIITBOMy Bbrpa)fleHtrrc MaKOtrMyMa Ea (pI4-
nofi 0tt :f (H).

Ornraqne reoperffIecnoft r aunupfisecH.oir xama6ponounofi Hpunofi Mo]fier
Ilrvrerr, Syu4arrrenraJrr,Eoe Buaqeuue, ecJrrr roJrbno oHo Ee oBfiBaHo o Imcrpy-
MerrraJrbr{brMu a{ftenrarrrr4, r( paccMorpeuuro Itoropblx MbI I,I AoJr}r(EbI B trepBylo
oqepeAb o6paruEca. B o6oux cryrlaflx manu6ponor 0X u 01 MhI AoJllr(Irbr
rrcrarb trpr4sr,ruy Baur{?r(eur{r cr{rtraJra lroJl.flpl,rsaqlru. Tanosoft ltoxtet 6utr,
EatrpuMep, s { { e H T (EeM a r Etrr I{ o fi r o JI r p E B aqtru)), fiByrlefl-
ubrft uaMu s ll2l, ooororrqraft B ToM, qro BcerAa, RorAa MbI uMeeM Aetlo c
trBMeEeEr4eM .npnocrtr Ea Ar{cne Conuqa (narprarr,rep, B trETEax, rAe B ocIroBHoM
Mepflroro.E cr4JrbEbre rroJrf Br,rByaJrr,HbrM lr {ororpa{uqecRrrM cnoco6oru), upo-
ftr,rrflercn a{{enr pacceflHEoro cBera ({unrunuax Jr-KoMrroneEra pacce.aHlloro
onera), xoropr,rfi BaMerHo rloJlfprlaoBarr caMLIM trpouaBoJrblrrru o6paaou. 0tot
a{sexr [porrBJr.flerc.fr r(afi crrrHaJr 01r perr{orpupyervrrrfi s o6racru Hetrpep_brB-

lloro ctrenTpa r{Jlrr B rreMarEr{ruoft franuu, HarlplrMep, )'"5123. O4naro uz lL21
trBBeoruo, qro aror Sraxrurnrrii crrllaJr rroJrfpr{Baqr{r4 Ee Mo}fier gats oruu6Hy,
6onrmyro 300 ec uotrepequoro troJlfl. B calrou AeJre, HarIpI,IMep, AJIfl rrfirHa
20.IX 7962 r. npu xaru6poBr(e E - W : L74 nn (npu ATT 4000) 6ru
Earr[caE Mar(cr4MaJrr,Errfi crarnal (n o6racru HerrpepErBHoro cuexrpa), parnrrfi
20 nu (upu ATT 1000). 3ro sua.rur, qro crmHaJr troJlflpr{Balluu pacce,auHoro
cnera 61/(E - W) :201696 = 0,03, r. e. 30 eAr{Huq tO-B urHann 6tl@ - W)
ua Sur. B, ror4a r(an Hac uHrepecylor a{{enrrr nopfiAr(a 100 eguullq - n
Tp[-ser],rpe paaa 6orr,urue, oroco6rbre Aarb Hacbrq,errrte cl{rr{aJra rlpu troJlrrx
H t) L000 ec, r. e. 6rrcrpoe Eacr,rqeHr{e cr4rrraJra 01 oupefle;reHllo Ee cBf saHo'

c rrlo4y.nnqraeft uonapraaaqrlE fl-r(oMrloHeHrbr pacoeflHEoro cBera. Terrl 6olee
aro BepEo, Tar( HaH uo4o6nrrft eS{er<r AoJI}r{eH 6n 6rrm cuJlr,Hee Bcero BHyrpIr
rr.flTer{, rAe [oJre trpel{MyrqecrBeEFro rlpoAoJrbHoe, TofAa Han uaz6oJIbItrI/to
c}lrHaJrbr 61, Hafi rrpaBtrJro, BcerAa rra rpaHr{qe lrJrr{ Brre trflTe}r (n uporr,rexyrxe
Me,fiAy AByMfl 6nraaxrauu unruartra), rAe BJlrr.Erure Jr-r(oM[oHeHTbI r{a clrruaJt
rpene6pexuMo MaJIo.

Bnragnrae paccenunofi fi-noMtrorreurbr Mox(gr 6r,rm, o4uar(o, HoGBeEEbIM -qepeB r4HreHctrBHocrr,. 0xruna.neursas mrlpuHa pacceaunofi ({uxrueuofi)
,r-r(oMtrorreHrbr, corJracEo [13], Mo]r(er Aocrr4rarb 700/o or BCeI"r r4sMepeHuofi
exBr{BaJreuruofi ruupuubr tr(-KoMtroneurbr, T. e. BTa r(oMrronerrra trpr.rBuocr4T llo
700/o scefr.urrrerrcrrBEocrl,I. floaroMy, rar( nan curuanrr 011 I,r 01 upouopql{o*
HaJIr,rrEI I{ETeI{cr4BEocrr{, MLI Mo}r(eM uMerb {mn:ruruoe yMerrbllreuue (rrru utrleeu
AeJro c unnraefi trorJroq,eHr{r) curuaroB rro cpaBr{enlrro c oE(r,IAaeMbrM BEaqe-
uueM. 0'ro Mo)fier rracrurrEo o6rgcnratr o{{enr, oArrafio eABa JIr{ o6tgcnger
ero rroJruocrrro (ou. uuxe).

Paccuorprau Bropyrc BoBMo?nEyIo ilprlcflrry - p acmtrp e Hrr e lrttnfrl,l,
cBffBaEEoe c yBerrrrreuueM rrrtrp'r{Err nxo4uofi qeJlrr cfler(rporpa{a, r. e. 4eficr'-
Btre Ha r(onrypbl nranuft aunaparuofi {yuxquu. Tar Hax ctrrnaJr trpoAoJlblroro'
IroJrE rrpr{ c.na6r,rx rroJr.flx 

0, _a* l},r, ,, ot"

To AJr.E lrttwvrrL Merree Kourpacruofi (lre-ea urrcrpyMerrrarrbuoto pacruupeuux)
BeiluquHa AI^10?'" 6yger Ir.teurrle u cr{rHar 0il yMellbfriurcfi. O4Iraxo oAHoBpe-
Meurlo yMelrbrlraercfl cIrIrHaJI nanra6poexra

I
6c:;0,,.ll (AI7' : 41"; ,
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rax rrro rpe6yerc.E 6onee usultare.rLgoe paccNlorpenl{e. Boupoca. O6rrqnO

rrpr{MeHfleMarr ilttlp-tr}ra UIeJII{ ctrexrporpa{a, nprr I(oTof)ofi ua6nro4aerc.fl lratr'
6'o.,ree SrmoAnoe orrrOroegple CI,ITIIaJI/IryU, COCtaBJI.fIeT 0r25 nnr rITO IIpIzMepEO

n 5 paa 6o.nsure 4noliuoft uopua.nr,noii rqeJrlt,crexrpolpa{a E!f, ^l'll! :
: O,df Jw,M (xorl:a eqe IIer trorepl( paa_pelreHllfl) . IIp, Uuclrepcwrt { A : I ,64 nn
r v uopa41e ff :20;rz) aro 4aer 0,052A 4.run ilr{prdgbr reoMerpl4qecgoro r{3o-

6pamenux qeru u dloxa.,rruofi rrJrocxocrr.r, rAe ycrarr-oBnen {otorrlerp MarHLIro-

rpa{a. Mr,r npuuelr BaBeAoMo llepeoqeHl4Baeur,rft a{{exr, qro I'IHcrpyNIeETaJIL-

urrft xouryp B SroM CJryqae

L_P

9 1r"
- \ z-)

uMeer troJluyro uI4pI,IHy 0,07 A lrrrl fiorymrrplllry

A?,,^ : 0,354,, - t\*ratuA 
: 0,042.

,4 (Ar) :

(Dnr. 12. Itonryp rir{Hlllr 15250 FeI
B qelrrpe l\rrcKa

Itouryp Jruutru x5250 trpu HopMansuofi (0,025 nn) qcttu cuenrporpasa,
ua*r]j""rt Ha EaItrffx ctrel(rporpaMMax, ilpeAcraBJlen ua $ur' L2; ato Moln,o

ouucarb SoPuYnofi 
_ (4L.I,

L-ru:ll'(Al,):ae 
tdtt

rAe o - r(oETpacr B IdeHTpe lrtrrflrttr, a r4sMepeHlraE trOfiymupflEa

Llults :01044 A,, cl : 0,053.

Tanuu o6paeou, ua6nro4aenoe pactrpe,4eJleEr{e

-l-o Atrt

^\rrrt-\rr-- t' 
"-,'S (Al,) : \ a (At - r)W (r)dr: -77o-uu ,

V t+\ii)
rle

y:y'a'lB2:0,068.

,[nn yncueEl{fl BJIuflHufl amlapaTgofi SyHKqI4I[ Ea Kafi1afipoBosflyrc l(ptrByx1

prc"*"orpru c.ryuafi outuqecnra rounoft lvtnuvt aorAa HotrTpacr ! -'u :
1"r- o'urusecxoft ToJrrqe r c{epe Jrvri]gi0., rr cpaBEuM clrrEaJlrrr 01 , 01 B AByx



cilyqarx: ronnofi lrfrr.frv. (o) u pacmupennoft (1). B o6oux crysa.flx ilplr tv < II.MeeM (cu. [1 l) c,negyroqne arrpame,.,.tr.ilrfl crrr'aJroB trotrepeq,oro tr [po-
AoJrr,Horo ronefi, a ranrfie xa.nu6ponxu 6c:

-4d_l:T[2sr-(sr*sr)],

, 
u":s1-sz'

6r : -1- (s, - sr), Al,, : 41,,

::rT ,ff_T:61:11_rl_r*.Ee,treM arux BeJrtrqtrE B trpeAerTax rqerrtr tlorouerpa(r' e' B3flr}r cpeAHI{e auaueurar) I4 otrycrrrrb Mlrox{r,rreJrr4 rrporropqrrogaJr6go-crtr' BaBr{c'sqrre ToJIr,Ro or flpltocrrd crler(Tpa, Horopa.rr r(oMtreEcr4pyercfl aBro-
MATI,IqECHI,I C trOMOII{bIO ITOMIIEHCATOPA; B STOM UOCJIEAEEM CJIYqAE AMIJTI,ITYAAperlrcrpl4pyeMoro cI4rHaJIa cHopocrE Ha BooroqEoM ra BarraAr{oM Hpa.flx, r(aHrroraBaHo s [11],

E -W:4dc.
?f,T" 

sYuxqrar s Aarorc'l

st: k& ( 
ul 

)', st: koe (u^.3^")', 
ss : rrrr- (g#)'

u aHaJrorr4qHo Arr.E roncrorl Jrutr{]1'fr" (aaueuure o ua 1). Berrasuua 01, ecrrpaccrofiHr{e or r{errrpa rnulr.ur. Ao cepeAuubr rqeJrr {oror.rerpa

a BeJrr{qr{Ebr 
ox' : I'962 6'

LLil : l' 3,68.10-6 H, Afu, : 1,75.70-7 u :0,03b Al

[,[rfl. lrrr,ilfr )u5250, ecJrrr. cq1{rarb cr(opocrb u:Z nnlcen. B ra6n. b ganrr
peByJrr,rarbr sbrszcileE[ft. Sauerralr cpa3y, qro 60nee rosuufi pacqer Arfi
ToEnoro cJlo.g, fiorAa yqLITLIBaerc.tr I{BMeHeHIre BerI{quE s BEyrpr4 rqeru {oro-Merpa (anrerpuponaurre tro qerr{? cM. [Bj),-ge MeH.fier cyfrecruenuo trpuBe-
Aeurrlrx s ra6r. 5 suaqesrfi (u^upe4enax.20-Z1yo); uaupuuep, upE'H -
=!91 

rc B cryqaeoMr,rtrorycraudc--- -0,40 v 6nl(E -Wl:0,'fOd BMecro,
0,520; R^crryrrae ? re ,r{e BHarreHr4.fl cyrr 0c: -lO',J4, 6n l@ - W):0,500
BMecro 0,525.

Ta6,,rr,rqa 5,

Br,rparr(eEtr.ffuu (o cryqae (I - rorxoft JrtrrE[r(, cM.

500
1000
1500
2000
2500

0,0:12
0, tto
0,163
0,150
0 ,076

0,270
0,520
0,615
0, 640

0,495

0,072
0,042
0 ,059
0,040
0,029

0 ,285
0,525
0,655
0 ,660
0, 620

2,66
2,62
2,76
3,75
2,62

0,95
0, 99

0,94
0,97
0,80

Cpanneurae cryrlaeB yaxoii ra nrraponofi rqeJrr4 AJrfl crrruaJroB trotreperruoro
no.nr (noc.neAHr{e gra cron6qa ra6,r. 5) uoxaarroaer,qro sror curuaJr Aeficrnu-
TeJII'HO naAaer rrpu pac[rrpeHrrr{ lqcJrr{ B 2,7 paza, Har( pa3 rorSantop, ro-
TopbIM orflllqaercrr crporafl reopr{.fl ot na6.ruo4euzft. OAsano caMa ranr6po-
BoqEa.fl r(ptrBarr 6tl@ - W) B paccMarptrBaeMoM cilyqae rouHoro cJrofl AJrs
mupoxofi ulenu (y) trpoxoAr4r BHaqr4rerrr,Ho E rr Hr e (ranrzuecxoii (crra. {ur. B,
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rpeyrorrbrrEKE c ocEoBaErreM BBepx), rorAa Kar( B cryqae yBKofi qeJrn (cM.

Sur. B, rpeyroJrbuuxr{ c ocEoBanueru nrna) Ea6ilroAaercrr yAoBJrerBopureJrbEoe
corJracrre c ra6rrogaeuofi xprnoft Afifr. H < 1000 ?c, Eo npu 6onrmux troJrflx
Toqr(u pacrloJrararorcfl Bbrrrle. Boanunaer, oAr{afio, Borlpoc, HeJIbB-fl JIrr c tro-
Morqbro crporoft reopr4r[ (pna ourrauecxr4 roJrcrr,rx rrauufi) rroJlyqurb cxogurrfi
a${exr troutrE(eEu.s cr{ruaJla [pr{ pacruupenzu xqeJrtr. Pacver, srrloilsennbrfi
s [3], fionaahrBaer, uro uau6oJlrrrree trour{}r(eEre ctrruaJra, r(oropoe Mo)r{Ho
ornrrAarr, D aroM cJryqae, upoucxoArrr n 1,4 paaa - npr{Mepno B ABa paea
Menbrrre, qeM Dro nyx{Ho 6rrro 6rr gr,n odr,ncnenran ua6nroAaeMoro pacxo}r{Ae-
nug. Taxzu o6paeou, Boaur4r(aer coo6pamenae o roM, uro cryuar,i o rr r rr-
qecmu roEHoro ciloff ilyqme coorBercrnyer {anrzsecnofi ranu6po-
noquofi Hpuaofi, Ee?r{eJrr4 TaK rraarrBaeMafl crporafi Teopr{.t AJr.E otrTr{qecxrlt
ToJrcrbrX runnft.,(ericrrrre.rbro, Bo-[epBbrx, trocro.nrny a{{err pacmupe-
nvn r'wn:uft y Hac BaBbrrrren, To MolKHo o)r{uAarb, rITo Airfl {anruuecroro uHcr-
pyMeETaJrLEoro Korrrypa rroEr{}fierruo curuaJron 6yger MeHbrtre, qeM oqereno
EaMu, ra xo4 61/(E - W) c H s eroM cilyqae 6yget 6nrson x ua6nro4aeMoMy.
Bo-nr:opr,rx, orJrr{qnoe coorBercrBr{e Merr{Ay <<acrpo$usr.rsecxoftD xarr,r6poaou-
uofi xpunoft z na6oparopnoft (4nn aane,qoMo orrrrrqecxra rosr<oft onuccura)
eABa Jrr[ cnyuafino.

O,qxaxo aro coo6paxeErre o flprrroArrocrtr (ror{fioro cJlofl) EaraJrxuBaercfl
ua uporunopeque flprr paccMorpeEr{tr nanz6ponouuofi npranofi AJr.ff trpoAoJrr-
Eoro troJr.ff. B cauon AeJre, BAecb ne ua6nrc4aercf Hr{r(anoro geftcrnufi pacuu-
peuufl qeJrr{ Ea BeilrqrrHycuruaJra 6rr /(E - W), r(ax BrrAEo ua trocJreAEero
cron6qa ra6.r. 5. Bo.ree toro, Haru6poBoqrraa BaBr{clrMocrr 6n/(E - W)or H
AJrfl ToEKof o cJro.E n o6oux cilyrlaflx c r{ T npanTrlqecnr coBtraAaer
c reopertrqecroft xanu6pornofr. gtra rorlcrbrx nu:g.:[,it. [3]. Tanurtr o6paaorr,
BAecb pacxorfiAeur.re Sarruuecnoft naru6pono.rsofi BaBtrcrrMocrr{ c reoperuqe-
cnrrMlr ocraercr B cr[Jle. 3ro paenra.rrae ua {axr:op -2 s BeJrr(quue d 

rr /(E - W),
r(ar( Mbr Br{ArrM, He Mo}fier 6rrr:n orneceuo Ba cser xaxux-ura6orrucrpyMeuTarb-
Hbrx trpuqr4E, a TaKrfie Ba cqeT oTJlr{qufl otrTr{qecKlt ToHr(oro 14ToJlcroro c.lroets.
flo-rra4uuoMy, r{ B sroM cryuae orrrr[qecnu rouxuft crofi 6.rraxe coorBe'r'crByer
Santau, r(ar nor(aar,rBalor AarruBre, IroJryqeEEbre c na6oparopnr,rM MarHI{ToM;
oArraHo pacrreTrrarr ftprlBafl AJr.fl Tor{Horo cJIo.E rreyAoBJrerBopr4TeJrbHa B DrOM
cflyqae.

Ocraetcg eqe ytroM.suyrafi BoaMo)nuocrb oluecrr{ ua6nro4aerr,roe EaMu
pacxorl(Aerrl{e Teop}rr4 u aKcrreprrMeHTa 3a cqeT r(ocBerrEolo, qepes r{ETeHcr{B-
Hocrb, Blruflrrfr-fr. noxsofi ftr-HoMtroEerrrbr pacc,etrHnoro cBera Ha BeJlmr{]ry
cl{rnaJra (xorraueucarop flpr(ocrtr B Ear[eM uprr6ope RoMtrerr(rtrpyer trBMeuerrr{fl
ToJrbHo s o6nacru EelrpeplrBnoro c[enTpir; r(oMueucar{r4E }r(e zaMeuen[fi s
c$epe ilunrttrt rAe ycrauoBJleubr rr{eJrrr Marrzrorpa{a, lprrMeueErrhre s IAO
AH CCCP [14], osesuAuo, noo6qe trcnrroqaer BoBMo]r(Eocrb trpuMerrerrufi
o6rrsuoft Teopurr gnx xanz6poBxrr crrruaJloB, TaK KaK Br(Jrroqaer B ce6g xovr-
rreHcaqurc 3a I4BMeEeEUE noETypa c trSMeHeEueM rroJrrr, yquTBrBaeMbre Teoptr-
eli). Xota cyMMapxoe BJIuffEtre Szrtunnoii Jtr-noMrroneHrbr Ea DHBrlBaJreErHyro
gypr{Hy Mo)fier 6rrrn 6onr,uruM, ouo cocpeAoroqeuo B ocEoBEoM B flApe lrvlun

Ta6uuqa 6

Eara, 1963 r.

L2.YIII
{5.VIII
20.VIII
22.Vrtt

AI
, ,o/o,0

rluoro

Ipynua tOB

Ipynna 109
(Dane,n

))

9,6
7,0
6,9

L4,0

o
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r{ B BEaqrrreJlrrHofi Mepe ocJla6Jletro IIa pacororlHl,Ifi 0,06 A, rAe paotroJroHelr]n
qeJrrr Marrr{rorpa{a. Oguaro AJrff rrpoBepr(rr BoaMo}r(Eocrr{ BJrlrflHras Hone6a-
unii nureuclrBnocrlr Ha cr4rHaJI Mr,I Mo)fieM I{ctroJIrBoBarr, oAeJIaHIrbIe B Teqelrl{e
10 rneft (o 12 r.o L2.VIII 1965 r.) o,qrroBpeMealrEle c BaIII{cbro rlorlff B },"5254
Barrr,rcr{ rrrrreEor{Br{ocrl4 B .rrApe I{ n p br ,n e aroft JrrdHr{r{, I4Me}rHo B ToIvI caMoM
Mecre, rAe ycraHoBJrer{a rqeJrrr. B la6n.6 co6pauu cpeArrue BEaqeEI,Ifi Mafi-
cr{MarrrrHbrx (6onee 5%) frryxryaqltfi I4HrencrrBlrocrn LIIIu B nphIJIe 1,5250
(a o/o x cpegueit lrHrerrcr{BHocrra) 4.rx eauraceii {axenon fi rpyml nnten. BIa4-
r{o, qro Irtr B oAHoM cryqae MrtI rre Mo}r(eM o)r(r{Aarb uauenenufir{IrreEcI{BrIocTI{
B KprrJre 6orce 15% (cpe4uee BecoBoe 9,8%), trprrleM cloAa BxoAfir Bce BoB-

Molr(EBre o{{eHrrr, BKJIIoqaff {uHrusnyto Jtr-ItoMlroEeury. Taxuu o6paaou,
paccMarprrBaeMafl BoBMolnuocrr o6rgcsentrfi pacxox(Aeurl.rl reoplau Ir aRcIIe-
pr(MeETa Tar(x(e oTrlaAaer.

H coma.lresum, [ptrxoArrrcr noncrartrpoBarb EecocrorrreJlbrrocrb cyqecr-
Byrom,?rx reoprafi u coo6pamennft, noropbre Moryr 6r,rrr, uo;roxtenr,r B ocl{oBy
pactrera nanu6ponouur,Ix BaBl{cr4uocreft crrrHaJloB MarHurorpa$a. Ilo-nra4lr-
MoMy, neo6xogurlra paapa6orxa a,qexnarnofi reopl{I{, yqrlrbrBaroqefi Sanrrue-
cfir{ sa6nroAael,Ibre cldJrbnbre HeoAl{opoAEocrn MarullrI{bIx uoneft (rouHan
crpyr(rypa uorn).

B aannroseurle Bbrrrcllr4M, r(axoe BJItrflIrIre oHalner IroBafl, 6o,nee npaurtnr-
uax xaru6poBoqna.fl KplrBatr Ha panoe floflyqeuHble peByJlbrarbl, B qacrrocrll
Ha r(aprrfuy rroJlf Buyrprr rrflrua, troilyrleunylo EaMu B l4l. C aroft qelrro yry
paccMorpeJrr{ oArdE rrB paBpeBoB rrepe3 yEuloJlrprroe coJIIIeqEoe IrrIrEo 12.VII
1962 r. (civl. ra6n. S L4l); AJIfl Hero 6rr,ru rrepenErlll{crleEbr BEaqeEEr y fr H
c froMorr{rrro lroBbrx narur6pououlrbrx rtptrBbrx, noropbre rlpeAcraBJreEbr Hpyxt-
HaMu Ha r[ur. t3; raM rr(e nprrBeAerbr craphre Aaulrbre Tofr Ho (rounu), Blrquc-
rreuHbre c rroMoq,bro rtann6ponouuofi npnaoft [4] (ryunrup ua Qrar. B) rns
curHaJIoB 6tl@ - W) L{ c rloMoq,bro cooruolrreuun 0g1 - H1. flpegctanlre:r
I{HTepeC CpaBEI4Tb TaI(}He 9TI4 AaHflbIe C TeMu, ItoTopble trOIyqaIoTCfl C trOMOq,EIO

reoperuqecHr,rx na,rn6poBotlrrbrx r(prrBblx (utprlxoraa lr:u:u:ar ua Srar. 8) r
coBtra4aror npax'rrdqecrrr c trprdNleHerrHbrMn paHee s [15, {6]; stra trocJIeAEEe
o6ogua.Ieirrr npecralll{ Ha {ur. 13. Vurr y orrl{qalorcrr ue 6onee -relr

ua 10%, flona rroJrfl He npeBocxoA.trt 300 ac; B rloJryreuu orfll,Ique Y0, Bbrql{c-
JreuHbrx s [4], u reoperllqecnl{x or Iracrotrqflx Aaulrbrx [ocrl4raer 30% ua
rpaErrqe Terltr r4 IroJryTerlrlt B ToM cMbrcJle,qTo Ha caMoM AeJIe troJIEIrIfi OeHrOp

6nume ua 30% H ryrly Bperrrr.rl (ro;re 6o,ree fipoAoJrbl{oe, ou. rpaSur orgo-
ilreHr{E llyon 1,,,/1 uocepe4une {ur. 13). B flApe }r(e Irflrlra orrurll{e eq,e cuJrb-
uee, $aHr:ravecxr{ Har(Jrou y u L,5-2 paaa 6uurxe n Jlysy aperrrlrr' qeM corracno
I41 unu corJlacuo peByJlr,raraM, rroJIyqeEIrbIM c rloMorqblo reoperruecHofi
xanu6ponru [15, t6]. c,ire4yer orl\rerlrrb, qro suaqeuus 1rr Eecftoflbno ilyqure
corJracylorcfl c rra[Ir4MIlI AaIrEbrMI,I, selr [4], xoTfl To]r(e [oHaabrBaroT AoBoJrbEo
6onrmue orxJrogeEflfl s o6racrz clzJrbEtrrx uo,reft.

Ecnrl s cMbIcJIe opuelrrallr4?r rIoJIHoro Ber(ropa Eama r(aJlr6ponra tre nptr-
BoAr4r r( Cr{JIbr{oMy HaqeCrBeEEoMy trBMeEeIIuIO Ope4ueft RapTIIEbI IIoJI.tr B

IItrTEe, HpOMe TOEI{, IAe IIOJIO OI(aSbIBaeTCfi flpaKTtrqecRu IIpoAoJIbflI,IMr B OOOT-

BercrBrrr{ c peByJrbraraMrr Lrnrep$epomerpraueonl{x uauepeuuft [17], ro s or-
Eomeur{r{ pacrrpeAeJre]rld.fl a6coilrorsoft Eatrpfl)r(eEEocTtr rIoJIfl trolyqaerc.E
orreub cr{Jrbrroe paBilr{rrue c peayJlrrarauu [4] wm lL5, t6] s tol{ cMr,rcJle,
qro Hama Harra6porxa rrptrBoArrr n 6onee KpyroMy pocry a6coulotsofi Ea-
rrpflr(eunocrr[ I( qeIITpy IIflTEa tr ft paByMEbrM, B 2-3 paaa 66.irr,ururr,r Buaqe-
UUSU a6COrUOrsOfi 1ratrpfl)I(eEEOCTI[ IIOJI.tr B flApe, qeM OrO troflyqaeTcn Ea

ocgoBaurrtr reopetuuecxoft naln6pounu [1, 2l a:l;u eMiltrpfiqecfiofi [4]; ero
BrroJIEe ecrecrBerruo, TaK r(an Eartra HaJrr46ponna ocuoBblBaercfl Ira cpaBHeElrtr
curEaJIoB c {anruuecnz ua6,nro4aeMblMl[ Be1uqugaMtr pacqetrJlegl{fi 3a Ailtr-
renr,sbrft uepuo4 BpeMeEu. ,{,na upuneAeEtrrl B ooorBercrnue o Sarrutlecl(uMtr
AaEHlirMr[ aRaqeuuft flatrpE]I(eEIIoOTIa trOJIEoIO BeI(Topa B .flApe trflTHar orrpe-

AeJreEEbrMra uo ctrrlraJlalil uaru[rorpa{a c troMotqblo TeopeTuqecrofi ralu6-

48



//,u

2000

/[00

/200

800

+00

0

4 IIBs. I(pLrM0nor:i oScellBar., r. XXXVI

/r'\
\

/.?,\'..\

q8

tDrr. 13, Cparneuue Arrrr rrgrua t2,yII LgG2 r.xoAa rranrroul, oor"o-
fo Ber(Topa rIoJLfl Tr{ }IalrprrE{elrr{ocrr4 rloJrrr.F1, rr,rvrtcren}rbrx tro HaJrII6-
ponovuoft Kpr.rBoi.i na Sur. B (xpymxn), c pauee orpeAeJrertrruu n [4]
1l0, Ilo (rovnlr) r oupeTie.reur{hrMrr rro ri:operrvecnoft- aaencurrlocru igi

(npectr,r); B cepeArrue orrlomeurre yol1 (rouxn) u 1rly (npecrrr) - -

poBrtI,I, ueo6xo4ulro, r(aK Mbr BlrAr4M, yMlro?rtl4Tb (TeoperuqecKl4e Br{aqeHlrfl))
Ea Mr{o}r{r,rreJrr, ro HpaftHefi Mepe 2, a He 1,2, fiaH yHaBaHo s [15].3ro neno-
cpeAcrBer{Ho cJreAy-er 143 cpaBrreHrrfr reoperr4yecHtrx (uyuHrup) Halu6poBosHbrx
Itpr,rBr,rx Ha SI1r. 8 c {antnvecHtrMl,I 1.

B opegueu, orBrrer(arrcb or Srynryaqufi (4nn paccMarprrBaeMoro paBpeaa),
BHe rrflrrra ilotrepeqHoe rroJre B t0 paa 6onr,me [poAoJrbrroro (? = B5'); n n4pe
pacxoArrr\{ocrb cr4JroBhrx nuts.wfr. Maira - IIpoAoJrr,Hoe troJre B Tpr4 paBa 6onr,mo
notrepeqEoro; eTo, r(cTarr4, -corJracyerc.fl c MEOrOqr4CJIerrIlbIMrn IltsMepOtrUfMU
npo{uneft ;r.uuwfr. 16302 [18], a rar(ffie c 14.'7l, noropr,re yfiaar,rBaror, rrro yroJr
BeKropa norfl c flyqoNr speHr{-s B .EApe frflrerr He [peBocxo4zr 30". o,quaxo

1 l:lama uepeo6pa6otna AaLTHLIX co 2.IX uo B.IX 1961 r. raxxre tronaabrBaer, rrro or-
Iromeur{e Brilqucrerubrx rro reoperrlqecnot na,nn6ponoqnoft xplrnoft afiaqesut I1 n ua6*ro-
AerrHIiIM r{e nleuee 1,5 - 1,6 :gsrr. lI < i500 ec; a ltll aro oruoJ-rretrue ofia3aJroc6 6nrrsnur4
n eA[Hrrrle rroroMy, rrro AJrfi oAur.rx cJryqaen 6palircr, o.reur, 6o[],mue BEaqeElr_E .I/ c r p a r a
oT r{al{cl{Mysta Teoperfiqec(oia (prrBorr, a AJrfl Apyrfix MaJr6re sEaqeHrr.rr c Jr e B a oT 0Toro
MancrlMyx{a. Ouenrr4uo, qro floAxoAfltrlltu er,r6opolr raftrtx cryqaeB Lro]r{Eo ronyvrtr, ;rro6oe
Bflaqeur,re AJr-rr orrrolretnii l:/r"orlIIrra.rr ttart 6otr,mee, Tar{ rr MeHbmee eArrr{[qbl

49



6onee nogpo6noe rlccJ]oAoBaHue xou{urypaquu rroJrrr rr.aren c rroMoq,Ero Br{rrr,r-
puuecxofi Hanlr6ponxlr cr{rrraJroB MarHr,{rorpa{a - upe4N{er orAeJrb}roro pac-
cIIOTper{flfl.

Anrop 6,raro4apen H. C. Huny;nuuy u T. T. Iiauy sa cyqecrBeuHoe yara-
crl4e B na6oparopuoft Hanra6ponxe, ,{. H. Pa.rxoncxor,ry aa" o6cyx4enr,re ;r.eo-
perrdnecRl4x Hanr,r6porox ll Ft. C. Cenepnori 3a npoBeAeHr{e Bcex sbrqr,rcrenr,rr-t
Bo Bropyp pyfty.

1 AerraOps 1965 r^
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K BONPOCY O IUJII,IBPOBKE I4BMEPEHIIIZ MAIHtrTTOTPAOA

,n,. A. Paatnoacr.u,il,

flprnegenr,r peByJrlTaTlI pactleroB nauu6ponouubrx I{pr4Bbrx r,ranepennfi Irfl MfrHr4To:
rpa$e. Busucaeulrx rIpoBoAIrJIIrcb c yqeroM a) ro.trno rrcrr4uuoro trorJrorqeulrg B Jlr{rr[u,
6) r:o.nrno pacce.frul{.s B JIr{HIrIr, a) n npegno.uomeurrtr Tounoro cnon o6paaonaErrE Jrrllrr.r[.

Iloxaaauo, sro ecJIIr trpuEtrMarb o4uuanonr,rfi rouryp moa${uqlleura trorJrorqeur{.fi, ro
yqer rofibfio pacce.flElrff LTJIII ToJIbr(o rrcruElroro trorJloqerrrfl Ee cr{aarlBaerca aa ranu6po-
Botrurrx nplrabrx uarrurorpa(fa.

floraeauo, qro ytler auuaparuoft {ynnqr,rra nparrlrtrecnr{ Eo Blrtr.Eer rra crrruaJr rrpoAoJrL-
EOrO trOJr.s II cyqecTBeEEo MeEEeT crrrEaJr trotrepeqlloro trofiE.

flpu nrrurcrelrl4r4 crrruaJra trotrepeqroro troJrs rutroTeaa rour{oro cJrorr Aaer na.nr6po-
BoqEhIe ltprrBbre, coBepltreurro orrtrqnue o? cflyqaff orrTrlqecEn ToJrcroro cuox. ,{nr crrrnaJra
rrpoAoJlbuoro trofla cryqar orrTrrqecrtrl rounoft n ro.rcroft Jrrrur.rfi trpanTtrrrecxrr coBrraAaroT.

THE CALIBRATION OI'MEASUREMENTS MADE WITH A MAGNETOGRAPH,
by D. ff. Rachhovshy.- Results are given of computed calibration curves of measurements
made with a magnetograph. In thecalculations the following were laken inio account:
a) only true line absorption, b) only line scattering and c) thin layer line formation.
It is shovn that if an identical profile of the absorption coelficient is assomod, the allo-
lvance for only scattering or only true absorption does not influence the calibration curves.
It is also shown that allowance for the apparatus function practically does not influenoe
the transversal field signal and significantly changes that of the longitudinal field. The
calibration curver computed on the assumptions of a thin and an optically thick layer dif-
fer significanlly in the case of a transversal field signal and practically coincide in the
case of a longitudinal field signal.

C nouoqrro MarrurorpaSa Hprurrcxoft acrp o{uar4qecnoft o6cepaat'op \rrt lll
MO?r(EO r.r3Mep.flTb rrapaMerpbl crorca usryrleHug BHyrpr.r KoETypa BLr6paHEofi
ctrer(TpaJrr,Eoft il:mEifrfr.. a{drerruruax o6nactr qacror otrpeAeJlffercfi BeJItr-
qr,rEoft lr pacrroJlolfieEueM qeJleft Marru4rorpa{a orrlocllreJrlEo r{elrrp a
TIrJJfrYI,

flapauerprr Croxca Ee .flBJlffIorcfl oaMorleJlbro uBMepes[fi. Heo6xo,qmN{o
trepefrTr or troJrflpuBaqtrounbrx xapar(TeprcrtrK It BeJrr(qlrue E HatrpaBJreur{Io
MaTEtrTEOTO trOJrfl, nOTOpOe O6yCnOnnUAaer troJlffpuBaqtrrc B JItrHUIr. 3ta
cB.fl3b MOlr(eT 6nrrr, roryuerra T0JIBT(o c troMoq,T,Io Teopull o6paaonaurfr" nv],J]/Ifr.

B MaTEtrTHOM IrOJre. ognaxo nH6op reopurr Ee oArroBr{a'Ies. B EacTofiqee BpeMfl
troryrruJrE paBBrarr{e Jrr{mb reopr{r{, B noropbrx arMoc{epa [pr,IEuMaerog oAHo-
poAEofi r( Marrrrrrroe troJre trocro.sunr,rM. Teopun Vuno [2] yqI,IrBIBaer roJrbr(o
uoTtrEEOe IIOrJrOrqeHLre B Jrtr{IrI4I4, TeOpUfl, paBBrITafl B. E. CTeUaEOB},IM, trpu6-
JrrrffieEEo JrquTbrBaer pacce.flHl{e B JII{HI{u, reopufl, paSBl{raf aBropoM [3-5],
TOqEO YIItrTEIBAET PACCESHI{E U3ilYqEHI,Ifl B JItr{HI{I4.

flpegcranrrer Eurepec cpaBurrrb pflA TeoperurrecKl4x r(puBbrx, BbrIIicJIeE-
Ebrx trptr paBJluqEbrx rrpeArroJroE(eEusx.
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Bce r.rauepeHl{fl Ira }Iarnl[rorpa$e o6Cepearoplrl4 BbIpax(aloTcfl B eATIHI{IIaX

CurEaJIa (Bocrolt - BaIIaA) (E - W).C'ror curuaJl, BbIsBaIIHuft 4ornnepOn-
c1urlr clue11l,eHl{e}I Jtunrrtt- Ha Itpa}o Conuqa, aI(BI{BaJIeETeH cI'rIraJIy oT rlucro

rrpoAoJrrrgoro rroJr.tr raxofi a6conrornoft BeJrI{qI{I{E'r, I{oropafl BI;ISbIBaer pacqetr-

ilEHI{E JII,IHUI{.

OC}IOBHLII' OOT'MYflbI

B [6, 7l AaHo orrr4caHr{e [prrHrlrrnor pa6ortr Matnlrrorpa{a u rprne4enrr
OCHoBHLIe {oprrty.nn AiLfl CI{ItraJIoB (IIpOAoJILtrorO)), (trOlepeqnorol nOleit u

or{rHaJla Ha;ru6poaru (E - W).
[,ra cnruaJla rlpoAoJlrnoro rloJIr r{MeeM

i v :2a'I (/' - 't 
::';n[] 

; l; ,i:ifl;] 
- rn (v r Avs)r :

BAecr, .fr,, - JIeBo rrJrr{ trpaBo troJrrlpr{BoBallHaff cooraBJlElolqafl I4HTeIrCflBEo-

Crrr Brryrpr{ Rourypa CIIeKrpaJIr,Hoft nraur.ru, 1o (r). - I4ureHcuBuocrb Eetrpe-
'tlbrBHoro ctrenrpa B or(pecrHocrtrr Jlllllfiu, all - xoo{{zqreut flpolopqr{onaJlb-
oo"rr, ry (v *- Avrr) -- trapaMerp c'roHca 7, ar,rpamennr,rft B eAI{HI{qaX [O-
JIOBIaHbI HetrpepLIBIIOIO CIIeI(Tpa.

[.na curna.ra Ha.nn6poBr(rlt Id]IeeNI auaJroruquo cI'lruany (1)

4l
lu : +an(/rr - I ) :,i /o(0, v) a,, [r(0, v * Av.r)-r(0, v--Av,.)],

(2)

(E - l,V) :- 2i,,: -16 (0, t) an Ir (0, v -1- Av6)- r (0, v - Av,')]'

34eci, 1o (0, v) - r,rutencl{BHocrb I.IelpepLIBIIoIo crreHl'pa B oI(peCTIIOCTII

JrlrHtrrlr, f (0, v j: AV") - OCTaTOqIlhIe IIIITeIICIIBHOCTI,I B eAIIIII{qax UHTOS-

Cr{BrrOcTU HellpepbltsHoro cueH:,pa, Avn - CMeqeHI{e JII'IHI'II{ lta-aa a{{enta
f{ounrepa.

f[nn curnaJla norrepeqnol'o rIoJI.rI r{}IeeM

it-:2aLUt- It): /o (v)a1rq (v * Avn). (3)

Bgecs rg * rrapalrerp Croxca Q, rr,rpanteunr,rii s cAr{rII4I{ax rIoJroBr{IrbI r{H-

reHcr{BrIocrIr IleIIpepbrl]Horo cIIer(rpa.
flprameueune xoltueucaql{I{ flpl(ocrrI B }IaI}II4rorpaSe [pI{BoAI{r It roMy'

utO rOaS{uql{elrrr,I 4H, l, ll oHaBLIBaIorCfI saBI{Cr{Mr,IMI4:

(t)

{4)

(5)

?lcno;rr,aya (,l)-(4), troJrYrlnsln

2,r , 16 (v) 2u t lo(v) |

,tl, to,i : ;-1. (0, ,, '. r'

ro (0, v -1- Av71)

r (0, v -l- Av,.) - r 10, v - Avn)

ry(O, v 1- Avg)

r(0, v ]- Av,,) - r(0, v- Avn)

it :!
(E - I4/) 2

jrr 
- 

I,,-=.
(a -W) z

1{a;ru6poroqubre HpI,IBbIe uo rfoplrylant (5) 6rrrlr rocJPoeHLI [o reoprl'r:
a) c yuerou roJIr,Ho ldcrlllrl{oro rrorJrotr\eHr{fl. B lrmfiu\t" 121;6) c yqerol[ pac-
oefrrruf[ r43ilyrlelrrls ts J]I4gI4rI [], 8]; n) a upciqnoJro]HeHllll roHr(oro cno.s o6-
paSoBaHLI[ JTI./]duTV,
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flnn c.ryuan a) I,{MEEM COOTHOI]IEIII4fl :

-- B6 cos 0 2:|ta
/Q :'l+Bocoso 

(1+rr..,-1)ro-r?'

q, : ?sinz1 f Y+ (t -l-- cos2 1), \u:}fi_.cos T,

,o : (9 -!+)sinzv, \t,r,p:1o'kr,,,p.

y Vuno [21.
pacce.frlrl,re B Jrr.rHr{r[, AaeT

t / Bcos0\],
i,P,r, 

-r- (s - m)(1 + ffi ,) I +

11 (v f AvTy) -F q (v - Avrr) - 2I (r)
q (v { Av,,) - 11 1v - Avn) 

,

(6)

rAe

O6oauaqenufl BAecb
Teoprx, Toqno

Te )fie, qTo I{
}^IUTbIBAIOq,AfI

r+9+7't : (t l- rt:L) (1. -l- Bs cos 0)

t l+Bcos0\
I | 4 _L ______l_-:__ I

+ i* \'l-llrt-l-. (z)' (t + I+)(1 * B6 cos 0)

,{ra upogoJrbroro (t : 0) r,r trotrepesuoro (y : 90o) uoneft rartaeeu [3]

fq:T*-f-r.[:90o,

lV: T+ - f-, T :0o.

flpe4uouaran, qro aouryp Marnr{rno-paoq,errJlernofr. ttutruu coBrlaAaer c non.-
rypoM Hoo${uqlreura trorJroqeufifi, rroJryqaeM

itt _ 1 rt(v*Avrr) -tt(v-Avr)(t!-W)- 2 l(v*Av,,) -11 (v-Avn) 1

iL 
-1@-w)- I'

34ecr \, - 
rracrora B raauepreuofi TorIKe HoHTypa EecMerqellHorl .rl'lr.Iurl,

Av.s - paccroflHrre Melr(Ay f[- I,1 o-KoIvIrIoHeHTaMrd.
flo conery A. E. Cenepuoro [9] gccnegoBa.lrocb rax]r{e BJlrrfirlrre nxo4uoft

u,eJlr4 crrer(rporpaSa (rur.rplrna 0,052 A). ITprauelt, qro anraparuyrc dtynxquro
MOlr{HO IrpeACraBrrTr, B Br{Ae

D2

,t.-urr 0'

3,qecr tl - paccro.flHrre or IIeErpa lrutnvnr.l BBrpaxelrroe B AotrIlJlepoacnoft rro-
nyrnrpuue AfoD :0,0375 A. TorAa ua6;rro,qaeunft nonryp 6y4er

.,f; 
- ,,._r,.

r'rao,r (u) :. ,4 o \ c 9' r (t) dt.

[,na neruuunrr B [pr4Hrrro BHaqeEr.re B : 1 ,12. B c,'ryqns rr{rloreabr ror{-
noro cJIofl AJIrr Horrrypa Hepacqenrennor,l ll:ittnll rlpunlrN,IaJrocb

rpu o :7,47.

(B)

(e)

(10)

(11)

(12)
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AHAlEX,I14fl HAY}t CCCP

TiT B B E C T I{ .TT I{ P bI M C I{ O't A C T P O O II 3 M q E C I{ O It O B C E P E A T O P I{ U

Torrr XXXVI 1967 r.

BPEI\{EI{IIbIE II3MEH EHITfl MAIHtrITII OXO TIOJI fI
B AltTr4BHbIX OEJTACTflX HA COJIITUE

C. fr. I omacrcn

trilayuanncr, {oroa,nertrpnuecrir're ua6,nioAerrrrr trpoAoJr}rrblX .\rilrrr.nrirr,rx nonefi 4ryx
aftTrrBlrrrx o6nacreft. ,{.nx oluor? lra al{Tr.rBrrr,rx o6.racreii na6rro4errr,ra oxBarr,rBaloT Becr;

trpoqecc paBBrrrr{E rrrrrerr, a 4ra nropoi,i - roJrblio craAIIIo IIx lrcrleafioBerurs. Irlcuonr,ao-
BaJIIICI TaR?I{e JIyqeBLIe C(OpOCTII IIa CTaAIIII IIO.flBJIeHII.E I].sTcII.

C4eraHr,r cJreAyloqrre RLlBoAbr:

1 . B oaurrnnoBerrrre rrfiTrra coflpoBorfiAaJroor,:
a) pocroM rrarrpfilxellrrocrll Marllrrrlroro roJrfl B r{erlTpe \oilrta,
6) pacmrpeuucilI Marlrr,rrlroro rroJrrr s6rrla[ qerrrpa xoJr]ra rr rrel{oroplir{ ci:fia'rrrelr troJrB

Ea ero neplrtfepr'ri.i,
r) noan,nennerr JryqeBr,rx cnopoctert, yriaBbrBaroqrrx ria orlycfiarrtre raBa n pafioue uoaa-

JIEIIIfi ['IT}IA.
2. B 4am,nei.imeM c paalrrrrreM [rrrerr o6racTrr rx roreii ror-rr,rio pacmlrp-sJrrlcb, rrptr

oToilI cHopocrb pacmrlpeulrfi pocJra Iro rrepe [epexoAa oT rIellrpil ri 1{parc xoJIMoB.
3. Ha cr:a1ur,r flcgeBroBerrr'Trr rureu ra6rlopaJrcrr trporlecc Apo6rerrrrn i\{a1'}rrrrrr}rx nonefi,

TEMPORAL \TARIATIONS OF THE I,IAGNIITIC ]IIEI,D IN ACTIVE SOI-AR
REGIONS, by ,S. 1. Gopasyult.- PhoLoelecbric observatious of longitudinal maguetic
fields in two active regions are studied. For one of [he acliverogiols the observations cover
the n.hole process of spot, developmerrl,, and {or the other only t}rc disappearance stage.
Radial velocities obl,ained at 0h0 stage of appearance of tlrc spol are also used.

The follos,ing corclusions are made:
1. Tlie forrna{,ion of a spot \\'as accompanicd by:
a) an increase in the field st,rength il [he ccntcr of tlre hill;
b) an expansion oI the rragnel,ic fjeld near the center of the hili and coniraction al,

iLs periphery;
c) the appcarance of radial velocit,ies indicating a clescenl, oI gas in the rcgion of

appcararrce oI Lhe spot:.
2. With further developmenl, of t,lre spoLs, thire magnebic field rcgions only expanded.

The expansiou rate irrcleased. from the center to the bordcr oI bhc hills.
3. A division of the magnet,ic fields rvas observed at the disappearallce stage of the

spots.

flo-nn.nerure ronaJlbHoro MarHlrruoro rroJrfl Tecuo crrrBauo c Bapolr{Aerrr.{eM
aRTI4BEbIx o6raeTel"r, B ltoToprrrx BrrocJreAcTBr{rr MoryT BoBrrr,rHaTb rr paBEI[BaTr,-
c.E rrfrrua. Cornacso AaHrIr{M Ha6rloAerrr4ft w ltJ pocr rrflrcH corrpoBo}riAaerc.E
yCI4JIeHI,IeI,I, a I4CqeBHOBoIIITe - VNIeIIITIIeHI{0M I4X MaIIHI,ITI{OIO IIOJIfl. BLIflC}Ie-
HLIe Xapar(Tepa I43MeHeIII4.s MaITHIITHOIO IIOJLfl I(aI{ Ha CTaAI,{.gX trO'IBJICHLLE,
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C yuerom rrgTerprrpoBaHr,rfl rro qenu (u1 fr uz - rpairrrrlbr rqenu) ri.Blrrrflrlt1,n
annaparuoit {yurtqur, uprrHr{Mafl rrrrroreBy roHHoro c.rrof, trolyqaeM

i, ntr+--
(E -W)- 1+

g) (r " i-t il) - ri) (rr * rr,r) 
I * j O (rz - rE) - Cr (t | - t il | -2lO (r,)+2@ (rr) 

I

--t

itt

(E -ty)
1 o(r, t-til- qD(r1+tr)-l.o(tz-rtl)-@ (\-tdl
2 tl) \1. t r,,)- tl) (rr + rft)- I o 1r, - r)= 0r 1r, L)l (13)

3gecr,

o(/):
1/d'+$,

Eonra upeue6perarr, BJrtrflHr{eM auuaparuofi Syuxqrara, r.o

+t tz

-!.( r-ndt, t-
l/ 2n J,

6: !2r,
ct,

[2

ueo6xo4r,rttro rroMHr4Trr, qro npu tt,z - lrr,u ( 0
HaAo cqurarr, orpr,rr{areirbHoii.

Ita.uu6ponna rro ]rero.t1y B. E. Creuauosa 6rr.{a
rpa{rraxon t6l.

Synxqnro O (lr,r - ts,rr)

rrpoBeAerra Ha ocEoBatrI{It

Ha {ur. 1, 1ryn rrvtnurrn 5250 A Fe I upu auaqeErr rrapaMerpa Io : 5
trocrpoeubr npr,rBrre crrruaJra trotrepe'ruoro troJrfl (T : 90o r 1 :45o). Mrr
saMeqaeM, qro Bce reoptrr{ Aaror oAuuanoBbre peByJrbrarbr. Henoroprre orr(Jro-
HeEtrfi r(puBrJx, paccquraEEhrx rro Mero,qy B. E. Creranona, o6r.scsglorcg
yrpoqeuusMr(, AotryqerruorMrr B [6]. Ecnr 6rr r [6] susucJreEu.E trpoBofiu:
Jrucb crporo, To r{prrBbre coBrlaJrr{ 6rr uo;rgocrrro.

Ha {ur. 2, 3 gla rofi rxe ilvtnrafr. EaEecerrbr BEaqeEr,r.fi cr(rEaJroB uotrepeq-
Eoro tr upoAoJrbroro rroJreft. Teoperruecnuft ctrrnaJr rrpoAoJrBuoro troJrfi B
SEarlIrreJrbEoft creueura He SaBr[ctrT OT TOrO, yCpeAEfleM Jrr Mbr CUrHaJr trO qeJIu
trJII( Her, yqtrTBIBaeM JIrr pacceEHlr:e frlMr. TOJTBnO rtCTrrEEOe trOrJrOqeEEe. Pe-
BYJI6TAT OfiABbIBAETC.E TAK}fie EEBABtrCI,IMbIM OT trPEAtrOJIO}t(OEUfi O TOEIIOM
IIJIrI roJICroM cJroe o6paaoranufi. trrfrfrvfr. corepmenuo uEarre BeAer ce6fi reope-
rusecruft ctrrEaJr IlofieperrEoro rroJrfi. [e,lo BAeob, BuAuMo, B ToM, qro
n ixl(E - W) qrrcJltrreJlb tr BHaMeEareJrb - BeJrmruunr oAEofi {uaruecroft
IrplrpoAbr, rorAa fiaa a i1l(E - W) qtrcfirreilb - ctrruaJr trotrepeqEoro rroJrf,
a BHaMeHaTeJrb aEaJrortrqeE cr4rEaJry trpoAoJrbEoro.

Ha {ur. 2, 3 uoxuo BrrAerb, uro yuer auuaparnoft {yunquu trpanrurrecnu
I{e BJrl[.fler Ea cr{rHaJr rrpoAoJrbHoro rroJr.E tr oyqeoTBeEEo MeEfleT ctrrEaJI

""t'::fiH"##Jorrru. cBouM AoJrroM BhrpaBurb ucnpeEEroro 6r""oaup-
Eocrb qJr.-nopp. AH CCCP A. B. Cerepuouy Ba qeEnbre coBerbr rpu o6cym-
,qeurdrt pa6orrr.
19 Eera0pq 1965 r.

Jlrrteparypa
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TaIf It IICqeBEOBeI{rrfl Ir.flTeE rrOSBOJrrrT ryqIIIe rrOHfTb flBJreHr4fl, npr,rBoArrque
H yor,IJIeHI{IO, a TaI(E(e fi I4CrreSIrOBeEUIO IIOJTfi Ha TTOBepXHOCTII coilHqa.

Haur [ccJIeAoBaJIIrcb fiBMerreu]r.fl Maruuruoro lroJrfl Bo Bpel\{fl trofiBJreur4rr
lr ucqeBnoBeHlrfl trflTeE B AByx aRTr{BHbrx o6nactgx.

$ l. Marepuat ua6rro4enufi

(DoroerenrpuqecftIle BaTtucTt" rlpoAoJrbrroro MarHrrrnoro troJrf AByx aRTr{B-
ur,rx o6,nacr:eft uonyueubr c troMoq,bro Marurrrorpa{a [21. O4ua r{B axrr{Brrbrx
o6racreft ua6rro4anacb B rrepuoA troflBJreHrrfl rd paaBr{Tr{fl trflTeu. 3ra arrus-
na.r o6racrb Bce BpeMs 6rrra 6zuonrpuoft. flsrna s Heft eosuuxnu 31.X
L964 r,, fiorAa ona HaxoArrJlacr, B 23o n socrony or rleHrpaJrbuoro MeprlArratra.
flpo,qonrnrre MarnrlrHr,Ie troJl.fi Ir ryrleBble cnopocrrr ee 6r,rnn aaperr{crpr{po-
sauu 31.X, L u 3.XI 1964 r. flo ycronraflM rroroAbr 2.XI na6.irro4euufi ne
6uno; 3t.X nonyqeHo BoceMr cepzfi aanuceli; rrrrb B Jrr{Hrrr{ }'"5250 r4 rpr,r
n HB; t.XI - 

qerbrpe cepur eauucefi:4ae n 1,5250 rr ABe B Hp; 3.XI - oAHa
r 1,5250 tr oAHa r HB. CHauuponanne uao6palr(eur(fl Connqa, Har o6nuxo,
BeJIocb B HarlpaBJleHrrrl cyroquofi raparrlreJlld co cxopoorlrlo 1",0 z ceKyEAy
BpeMeutr trplr paccroflEutr Melr(Ay qerrrpaMlr paapeaoB a 6",'1 . Illupuua u
Bhrcora rxoguofi rqeirrr crrerrporpa{a 6r,rrra segrbr 0,5 nn na 1,0 il;w fiptt
AuaMerpe raso6pameuraa Coruqa, paBHoM 35 cn,.

31.X aaurlob Marnrrrubrx noneft axrr,rsuoft o6,nacru 6r,r;ra raqara, KorAa
ylr(e oAlro rrB trtrTeu, Jrr,rAep, troflBr{Jlocb. Bropoe rrflTuo, xBocroBoe, craJro
Ba.r{erubrM ToJrr,Ko Bo BpeMfl rperseft ceputr sanuceft. O6a usrsa 31 .X oseur,
6rrcrpo paBBrrBaJIIrcr. 1.XI BoaJre xBocroBoro rrflTna BoBHIrnJro erqe oAHo trfir-
no N-uor.spnocrrr. Ho yme 2.XI o6a rrflrua lr-norapuocrrr r{cqeaJrr,r, a 4,XI
Trcqel fi JrtrAep. Taxulr o6paaotr, samr.r ua6tro4eHr{fl oxBarrJBalor Becb trepr{oA
paBBtrrIlfl rpytrrrbr.

,(tx rropofi anrusnofi o6uacrn rraMeperrrfl upo[oJrr,rloro Marur4rrHoro froJrfl
I1I ilyqeB],rx cnopocrefi orHocrrrcfl H BpeMerlllr r{crreBHoBeHr4fl rrflTeH. B aroft
anrzrsofi o6nacru rr.Errra flo.rrBuJrrrcb 72.X 1962 r., KorAa o6nacrs EaxoArl-
uacr s6ilual4 Bocrocuoro Hpafl coflHequoro Ar{cna. B 4alnuefirrreM rrrrr}ra
oqenb 6ucrpo paaBr{BaJrr{cr, I4 AocrrrrJru ualr6onr,mr,rx paBruepon 14.X, [ocJre
qero oHu HaqaJrn ocra6esarr. 19.X, HorAa ar(rtrBuafl o6nacrr, HaxoAr{Jracb
Ea paccro.Euuv t3o H BanaAy or rIeHTpaJrbuoro Mepu,qlrana, ocraBaJrr{cE, ToJrbr{o
MaJrEre rrflTna, Koropbre trpoAoJrlr{aJrr,r yMerrbruarncs. B cBflBkr c arzn 19.X
trpoBoALrJII{cb Barllrcu MarHl{Tr{oro rroJrfl rr ryqeBbrx cnopocreit aroit axrnnuofi
o6uacrz c qeJrLIo Brr.flcHerrtr.fl xapar(Tepa r{BMeI{eHIr.E MarHIlTHoro rroJrf [prd
rcrleauoBeHrrrt rrfrer{. Bo rpeua uepnoft cepurr Banl4cei,t Marulrrr.roro rroJr.rr
19.X 6rrmr BI{AHr,r MaJrenbxr{e rr.Errra roJrbxo lf-norapuocrlr. [t Korrqy nropoii
cepfitr 3anucefi, Hacarof,r cpa3y rrocJre nepnof,i, onra flpaHrrrsecHl{ r{cqeBJrrr,
H coxaneurrro, rro ycJloBrd.flM rroro4br gla arori ar(Tr{BHor"r o6uacru 6rrnu
loilyqeHrr Jlrrlrrb ABe cr{creMar[secr(r4e Barrucrl B trrvtrtrrrr ]t5250. Sanr.rcs BeJracb
co cnopocrr,ro cr(aHrrpoBanttft 2",3 B ceHyEAy Bpelreur,r npr{ ArraMeTpe uao6pa-
xreurr.E Colnqa 20 cat,. Ilhapraua rir Bbrcora nxo4noft qeJirr crrerrporpa{a 6pa-
Jrlrcr, coorBeTcrBeHuo 0,3 n 0,5 nlw.

,{annue o Barrr4cflx MarHr{rrroro rroJr.fl co6paurr e ra6ruqe. B nepaou
cron6qe ilpr.rBeAeHa Aara; Bo BropoM - trop.rrAr(onr,rfi nouep Batrucrr; B rperb-
eM - MOCKOBCHOe BpeMfl BatrI{CI{ MarHI{THOTO trOJrfl; B qeTBepTOM - AJIIr}ra
BoJIHrI Jrvrurrt, no noropofi BeJracb Banlacb; B tr.rrroM - nallr6posxa, Bce
EBMepeHr.rfl cr{rHaJroB MarHtrTHoIo IroJrfl IrpoBeAeHbr c ltoMrreHcaTopoM flpr(o-
crvr, li Haln6ponxa BbrrloJruerra rax, r(ax ero orrncalro s [3]. Taxor-r trpunrlr,rl
naru6ponxu MarHrrrHrrx noneft .ffBJr.flerc.f, o6qelplrnarrrlr. O4naro Buaqenlr.fl
Beilr4strH Marur{rubrx uoteft, r[BMepeurrbrx c troMoqbro Marurrrorpa{a n },"5250,
IloJlyqaloTcrl ctrcTeMaTl4tlecr(E BaHtr)fieHEbrMI{ trO CpaBHeHrrrO C BrrSyaJrblrErllrl{
14, 51. Oco6enno cl4JrbHbre pacxox{I{euun na6rrogarorc.fl AJrfl cr{Jrbubrx rroJreit,
B noropbrx JII{Hrr.fl }t5250 pacqerrJrerla troJrnocrbro [5]. Boslroxuo, Dro orqacrrr
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cBffSaEO C IIpOCaqUBar.rrrer,i cBera HeMoAyJrr4pyeMbrx 6-r{oMrroHeHr rrpr{ Har{Jror{-
Hr,rx rroJr.flx, rrro rrpr,rBoA[r r{ {nxrr.rououy yMerrr]rxerrr,rro rJry6r{Hr;r Jrr{rrtrE,
a creAoBaTeJlbr{o, H 3arrr{}Herllrro curHa.-rra MaflrrrTEoro IIorfl. lVIarHrrrrrLre rroJItI,
[pII noTopblx BeiluriflHa NlarHr{TrIoIo pacqerlJlelrrlrl Jrl,rHrrrl HaI{Horo McHbrle
Irx rrorryrr.rprlHr,r, sarrrrcr,rBarorcrr yBepeHHo [5]. Iloaror.ry B H? u HB r{o}} l1o
SaIMCLrBaTL 6onee Cltntubre rro,Lrr. H. Colna.neur.rlo, B r{Ape HB I{MeroTC.E 6;renqrr,
BLICOHOEyBCTBI'IT0JII:EbIC H MaIIII,ITHOMy IIOJIIO, qTO MOlIteT I{CI(aBLITE peByJIb-
rarr,r [6].

JIy.renr,re cHopoc?rr, rrsMeper{HEre IIo HB, IIo-Brrl{r{N{or'ry, HesHasr{reJrbrro
rroABepHeHr,r BJrr,rrrHr{ro 6nen4, TaK HaH s 6oIr,muHcTBe clyqaeB crrrnaJrrJ r{x
BeJrr{Hu rro cpaBrreHrrro c +oroc{epuuura.'VsrtrLrsafl 

cr(aaar{rroe Br,rrue, rrexoropbre r{B peayJrr]raroB cJreAyroqr{x rra-
parpa{ou r,rMeror 6otr,Itle HaqecrBeHrroe, rle}r{eJrl{ noJlr4qecrBeHr'Ioe, BuaqeHl4e.

$ 2, IIa-rrenerrr{fl ilrarrrr(frroro noJrrr
Hil cTaArru llorrBJrcHlrfi r( paSBrrTrrfl rrrrTeH

Itapu,r [po/{o,rrr,Horo Marrr}rruoro r]oJr.fl aHTuBHori 06[acrr,r Ha craAl{rr BoB-
HrrrtlroBerrr{f I4 paBBr4rrr.a rrflreH 31.X n l.XI 1964 r. [pr.{BeAe}rbr coorBercrBelr-
Ho Ha r!lm. t u 2. B BarlaAHoii qacrrr Hapr 6onr,ruafl o6[acrr, clrJrr,Horo rroJrrl
S-lonnpuocrr{ [pur{aA.rre}I(I{r Jr}IAepy. ]Jocrosuee ee pacrroflaraercfl ocnoBlrarr
o6"rracrb rroilfi 1[-[or.sprlocrlr, B qeHrpe xoJrMa r(oropoii Bo3r.rrlnJro xBocroBoe
[flrr{o. Jlngepy rar(H{e coorBeTcrByeT ocrroBr'roii xo.nlr rroJrrr ,S-rloJrrrpEocrrr.
It cenepy r{ nry or lroJrfi xBocroBoro rrrrua trMelorc.fl rte6orbrulte xoJrMbr /S-tro-
Jr.fipHocrtr. Cnaqara (Snr, t, a) uarnlrrnbre troJrfl Jrr{Aepa r{ xBocroBoro firrrHa
recflo ilpr{NrbrHaJru Apyr H Apyry. Brrcoxa.s RoHrleHrparlr{.E trBoJrr.rHrafi uo o6e
oropoEr,r oT Jrr{Hru pasAerra lloJrflpr{ocTeft roBopuT o 6o,nr,urnx lpaArrer{Tax
tro,Ifl. Oco6eHEo 6oJlblnrre rpaArreETEr troJrfl y ^9-uorapuocrr{, rAe xoJrilr rroJrE
crrerqeE H EyJreBoii JrI{Hr{tr, T. e. H BocTony oTrrocr{TeJlr,Ho rlerrTpa T.flinecTlt
Br{eruHrlx rr3oraycc. Xonu uong xBocToBolo frflTHa pacloJraraeTctr cLlMr{eT-
pr,Iqtro.

llo rrtepe paaBlrrtrrr lpytrtrLr r{ yAaJre}rrrfl trflreu Apyr or Apyra yBeJlrquBa-
Jrocb paccro.sHlIe Mer{Ay rrprrEaAJreE{aq,r{Mr[ trM xoJrMaMu, qTo rrptrBoAr.rJro K
yMerrbrrreHrrro rpaAtreHroB troJr.a y uyrenofi Jrr{Hr{rr. tr{alreueure paccro.sHr{fi
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o[r. 2. ltaptH Soroci[rep-nr,rx n xporuocrpepuLrx llargr{rgsrx nonefi ror-r rxe. qro rr rra ibnr. l-un'"u:o: 
::r;fi" i;f,ii'l-,:;,l5'rT:;,1TL;#,?li,', 

. x''
Me)fiAy OCrroBEr,rM?r xoJrlraMrr 3t.x uoraaarro Ha {rr.3; HprrBafl T nocrpoena
uo r(apraM noreri , H0, a Rpr4Ba.E P - to RapraM {oroc{epurrx uo.rrefi. IrIa,br:. , Br'rATo' rrro paccro'r'tr.rr MelHAy xoJrMaMrr Ha pagrr.rx ypoB,flx cofiEerr-
noft, aruoc$epEr yBeJrlrtrr.rBaJrncb co BpeMeHeM. uo , sasiilrublft MoMeHT
paccr^o,Hr{r Me}fiAy xoJrMaMu.B_xporrroc{epe 6orrrue, qeM Ha ypoB,e {orocse-pq' It Horrqy ua6nro,qeuuft 31.X 

-onr 
ciauosflrcfl trpaxruqecxrr o4trrrapoBr,rMrr

(o6e xpznnre cJrtrBarorcx), r a flocJreAyroqrre AHtr coornoroeuue Me)fiAy ArnMu
paccTo.ElrrrfiMlr y}I(e Ee Men.EJrocb, xor.E rlrlrlra r xoJIMr,r pacxoAtrJrtrcb.

Xonnr nons s-uo;rrrpnocrz, pactroJrolr(e,srrft n ceuepy or xBocroBoro
IrflrHa, cHaqaJra 6rrn or4ereu or rroJr.E Jrngepa c;ra6rrir,r norenr .1y'-rorrprocru.
Ho no Mepe paBBr4r,fi rpyurrbr p_accro.ffrrne Melr(Ay arr(M xoJrMol.r z ni4epou
yMer{brnaJrocb, MarEr.rrEoe troJre .fly'-norrpnocrrr Me}fiAy EI(Mtr trCqeBno. B 

-pe-
syJrr,rare [por4rBorrrJro o6re4uRenne troJr.E xoJrMa tr Jrr(Aepa. flpoqecc o6re4n-
Herltr.rr orAeJrbnbrx norefi B oArry [porflffieHrryrc o6nacrr, norr o4noft rroJr.Ep-
Hoorrr sacro ua6nroAaercr B cJro)fiIrrJx rpytruax.
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,[anee, rtafi crreAyer ua {ur. I w 2, rlenrpbr ocrroBnbrx xoJrMoB IroJIfl cl{cre-
Maruqecrrl cMeqaJrtrcb BHyrprr o6lacrert, oxpy]fieuHbrx BEemIrIrIMtr l{Borayc-
caur. It 1.XI qenrp xoJrMa Jrr.rgepa cMecrrrJrc.fl R BarraAy ornocrrtreJlrro qeurpa
TrlmecTrr BHeITIHT{X I{3oraycc, a xBocroBoro rrgTlra - H BocToItY,T. o. I{BOJrLI-

IIrrtr Marulrrl{oro rroJr.f, yrrJrorHflrrrrcb c trepeAHeft croponrr ABr}fiyq,trxcfl IIfl'reH
r4 rrpotrcxoAlrJro nx paape)fierme c aagnefi. Taxoro poAa cMerqeuux ra6.nro4a-
JII{0L B Soroc{epurrx [oJr.sx u iloqrr,r orcyrcrBoBaJllI y troJleii, uBMepeEHLIx
uo HB (Sur. t, 6, 0, e u 2,6).

". t, cac

(Drl'. 3. trtlgllenenr.re pacctoarrnfi co BIlel{eHe}I r[erliAy r{euTpaMrr
xoJlr{oll irlrAepa Ir xBocroBoro flrrrlra

.t -- B xllonrocoepc; z -- I tloToc$cpe

tr4a cxasaur.roro cJreAyeT, qro B TIaTIaJIE,HLII"I rlolleHr Beepbr crrJroBbrx Jirr-
unii, o6paaynqrle ocHoBHr,Ie no.ns ,S- lr lY-uonapHoc?eii rla ypoBHe {oroc$e-
pbr, 6r,rflu oqeHb lrplr?r{arbl Apyi' K Apyly rl BHyrpeHHue sacr[ cr{JrtHo Ae+op-
MI{poBaHr,r. VxoAg BBepx, qe}ITpbr BeepoB pacxoAr{Jtucr. C 5zgalenlreM rIflTe}I

Apyr or Apyi.a Ha ypoBr{e Soroc{epr,r yMeurrlrIaJlocb crnarlre Mai'Hr{rHoro florl.fl
ub o6e clopoHLr Or BHyrpeIIHeft rpanuqr,r paBAeJIa IloJlrlpllocrer,i. Vueur,ruaract
rr paBHocTb I\,IelnAy paccro-qHlIflI{I{ AO qerITpOB XOJrI{OB rra pasHLIX ypOBI{.flX

colge.ruoft arnroc$eprr. floflsnenue IIeI{oroporo c}I{arrlfl rroJrtl Ha ypoBr{c

{oroc$eprr c nepe4nerl c'r'opoHr,r ABU}Hytr(uxc.E rIflreII Ir paapemeIlrre c Blryr-
peuneit y raln,qofi rra rloJlflprroctefi nronter yKaBLrBarb rra ro' qro rrpu ABrr]fie-
HLrU }larlrr{TH},re rIoJIrI I,ICII,ITLIBaIOT COIIpOTIIBJIeI{1Ie CO CTOIIOI{bI CpeALI. B XpO-
uoc$epe trpt,r ctrJrr,Hr,rx rroJ]rrx colpolrriBJreIrr,Ie cpeit(Li tr{elrbIrIe, I{ troDToMy
uCHal6eHr{e MaTHI4THoI'o tro.[fl IIeBeJIrrxo. Hartrqne ConporIIBIIetlII.a cpeALI B

Soroc$epe noArBepm/{aer BLIBoA o BI\{opoil{eHHocrrl t'Iat'Irplrlloi'o norg [7],
,[a;ree An.n e:roit anrunrroiir o6lacTu no napraM {otoc$epuoro Marllllrrrolo

nola 6r,plr rt3Mepeul,I rrorol{rr Marrrl{THoro rIoJI.fl B orAeJTl}Iocrlr AJItr JtrrAepa
(^9-uotapnocrr) u xBocroBoro rr-flrHa (N-no;raprroctr,).-Peay.irbrarrr rrarteperrlrfi
[prrBeAeHbr B IIIecroM (1Y-uolapnocrr) u ceAIrMoI\I (S-uolnpuocrr) cton6qax
ra6,;rr,rqr,r.

,(ln 6orr,urerli ttarnn4rroctr.I na Sr,rr'. /r uoxaaalr xoA co BpeMeIreM lroro-
xa (D {oroc$epuoro MarHI{ruoi'o rIoJIt{ JII'IAepa (xpr'rnan 7) u xaocronoro
rrflrua (xplrnan 2) 31.X lt l.XI. B uepnym oqepeAl C.rleAyer orl\Ierl{'lrr,, qro

31.X otcyrcrBoBaJro paBeHcrBo rroronoB r[arHI{TIIol'o troJr.fl. IIorort MarHrIT-
lloro [o.rrfl JllrAepa (S-UolapnOCrr,) lpuueplIo B Tp],I pa3a MeHLIxe, qe]l IIOJITI

xsocroBoro rrflrHa (Al-nonapuocrs). 31.X o6a uotoxa BospacraJrl{ co BpeMeHer{

,[OBoJrbHO r,lHreHCIIB[Io, HO paBHOCTL Me]i{Ay HI{l{u HC }I3},Ie[tIJIaob. OgnaHO
1.XI ueprr,re r{BMeIle}r}rrr r{ar}rr{T}roro rroJr.fl rroxaBaJIrI, trro troroltlr o6eux
uo,llnpuocrei.i upr,ruepno cpaBrr.trJrlrcb (H contarenlrlo, ItB-Ba HeAocrarxa na6.nro-
genufi Mbr He BHaetvI, HaK 6llcrpo Bro IIpoI{BoIIrto). B AaJrLHeiiIxeM HaMesalacL
rerrAelrqufl H upeo6ra4aHr,{rc uorona MalHI,ITrroro rIoJItI S-nonnpuocrr[ EaA rlo-
ToHor{ uonrr /y'-uonEpHocrrl.
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Sa6eras rrecnoJrr,fio BrrepeA, yr(a)fieM, sro 3.XI Ha craAtrrr pacrraAa Mar-
I'IrrrHoro troJIfl B anrusuoii o6nacTr,r rroror( MarnurHoro rroJr.ff JrrlAepa 6rrn yme
6onnme IIoroHa Marnr{Tnoro [o,rrrr xBocroBolo rlfir]ra. Cornacuo Sur. t, 2
u 10 ocuosuoft nHna4 B trorolt Marrrrrrlroro rroJrfl AaBaJrr,r o6nacru, BauflTrre
MarIII{THLIMII IIoJI-flME Jrrr4epa II XBoOTOBoro [flTHa. floarolry Moir{HO roBopltTb,
qro B aKTtrBgoft o6nactrr B qeJlol Ba BpeM,rr ee pa3Br{Trrfl coorHorrrerrl{e MeffiAy
rroroHaMr{ rrsMerrr{Jrocr, ua o6paruoe. flo AannbrM o troToKax 6rrnr npoBeAerrbr
loAcqerr,r Erreprr{rt {oroc{epuoro troJr.E Ar- u S-uonapuocrefi B crroe rorrqnnoft

!\G.,
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@nr. 4. Irlalreueurre co BperferreM rroroltoB Marnrrrr{oro troJrf B

Sotoc$epe aHrnauoii o6,nacrn 31.X - 1.XI 1961r r.
-I - AJrfi JIr4Aepa; 2 - ililfi XBocroBoro rrrTr{a

'7 cil. SnaseHr{.rr Brreprrafi 4aurr cooTBeTcrBenlro B Bocr,MoM n AeB.flroM cron6-
qax ta6nnqrr. 3rr.r Aarrrrble yHaBbIBaIor Ea ro, qro coorHor[eHrre Me]r{Ay grrep-
t'r,rffMr( non.s /y'- r,r S-nonapnocreft, Tar( Eto r(ar( r{ AJrtr Iroror(oB, Meurrerc.g
lprr paBBrrrrrr{ ar(rrrBroft o6racru.

?laMerslac6 r{ Hatrpfi}neulrooTb MarHr{Trroro troJlrr B qeuTpe ocrroBrrblx xoJr-
uoa (Szr. \,2 u t0). 3a Eecr(oJrbno qacoB Eatrpslfier{trocrb Marurrrnoro rroJr.rr
B r{er{rpe xoJrMoB yBerrqt4Jracr sa 300 ac (neporrno, oHa aauuxena). ,(rx
AeTaJrbrIOIo BEr.f,cHeIrI{g xapaftTepa apenteun6ro r{BMeEerrr(ff MarHrrTrroro IroJrrI
Brlyrpr{ xoJrMoB tro napraM sorocsepnoro MarH[rHoro troJrfl 31.X lr l.XI
r{3MepffJrrrob rroJrHbre rrJroqaAr{, orpaH[qeHHrre nam4oft r43 rrSoraycc. tr4eN{e-
peIIIIfl IIpOBOAI{JIIICr OTAeJILEO AJITI JIIIAepa I{ XBoCTOBoIO rrflTua. Benras11gr,r
rlJroqaAeft, orpauuqennrrx lrBorayccaM[, B BaBtrcuMocrr{ or Harrpfl}fieHnocrr{
rroJrfi Ea rrux [peAcraBJreE6r ua {rr. 5 II 6. Idr{pri oHoJro nprrBbrx Aaror tro-
pa4xonr,rfi H_o_Mep Haprr;r Soroc{epuoro MarHrrrEoro rroJr.fl, uo Horopoft KpEBa.E
rlocrpoeEa. Ha Snr. 7 noxaaano rrsMeHeErre co BpeMeHeM nlorqa4efi, onpyxten-
Hbrx reMrr E(e, qro tt na Sur. 5, an 5,6, usotayccaM[ AJrfl JrrrAepa (a)-u xao-
croBoro urrna (6).

Ha Snr. 5 ra 6 Br,rAHo xopomo rlrBBecrrroe rrBJreHr{e Kpyroro orraAa floJrrr
lITa or qeErpa rt ueplr{epuu L4, Bl. I(porvre roro, rrB drr,rr. 5, @ Br{Atro, qro
31 .X uaupflrr(eurrocrr, Marrr{Tuoro troJr.E pocJra co BpeMerrel,r rre roJ]FJr(o B
I{eErpe xoJrMa JrnAopa, IIou Bo sceft o6ilacrr, aauarofi ero rroJreM. Bcs o6tacrr,
MarEurrroro rroJrfl Jrr.rAepa pacurrprrJracb co BpeMeHeM. Pacruupanucb Han'BHyrperrE[e ee qacrE, raK u BrremHue ({lrr. 7, a). Cxopocrb pacmupeEr{.rr
.o6nacrlr RoapacraJra tro N{epe trepexoAa or Brryrperrgr{x ee nrcrch x repu{e-
prfiurrur. Bcrope trpoqecc pacruupenlra nuyrpennux qacrefi slilwzu q6u"pa
xoJrMa o6;ractu flptrocTalroBr(Jrc.g, Ha qro ynaBbIBaeT coBIIaAeHrre HplIBbIx
strr, 5, a n 6, q rrpu MaJrr,rx 3HaqeHr4.flx rnorqa4eft. FIo earo 600ee u"'"-ore
qacru_upoAoJr)fiarrr,r pacmr{pflrbcrr o eqe 6onoueft cnopocrr,lo (cn. {ur. 5, a,
6, a)...[toneqno, cxopocrb pacrurlpe:r.ius. 6sura paanofi 4]ra paarrro,r,rx HarrpaB-
.lreuuft n MeH.Sfiacb co BpeMeEeU. cpe4uxa rro BpeMeHr{ rr HatrpaBJreHtrro cHo-
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320 ,. 260 l/,1,2t

(Dm. 5, SasucrMocm, rroJrnrJx rrJrorqaAet, BaEsrr,rx Soroc{ep-
E6rMr,r troJr.EMrr 31,X L964 r., or flatrpa]r{enrrocrr{ rroJr.a rra rlao-

Iayccax, IIx onpy]fiaBrtrrrx

I{pr'rBbre J [oc,r,poerLr no r{aprc uorq 10h45m-11h20mi z - rto r{apre

l2hb01n- lBhZ0m; j 
- no Hapl,c 14hl0rn-141r40ril. J - ro Hap.rc

lblr5brt _ 16h1bm; 5 _ ro Hapre 16h30rn_1TIl00m
a - EJttr noJrrr JrrrAepa; 6 - 

gtttt noJIrI xBocroBoro Ilflrlla

poorb pacmupeHtrrr rpaHfir{br o6fiacru (raorlruua 17 ec) Mafrrl{rlloro IroJIrr
JruAepa u : 2,5.704 cnlcen.

trllaMeneuue MarHrrrgoro IIoJr.rr xBocroBoro Irflrga l{octrJlo Hecxorlbxo unort
xapaHrep. B EasalrErrii lrolresr eEe Ao tro.flBJleErlr xBocroBoro tr.flrHa Hatrpfl-
,fieEHOCTr, MarHrlrrloro IIoJr.E B I{errTpe xoJrMa 6rr,ra uanoft It B IIpOTI{BOUOJIOET-

HOCTT, TOMY, IITO HA6JIIOAAJIOCb AJI'I II.flTIIA, MEA"TIEEIIO CIIAAAJIA OT qEHTPA IT

HpaIo (cM. Snr. 5, 6, xpunaa 1). Ho tro.rIBJIeHpIe trflrl{a ilpuBeJro r( peenor{y
BOSpaCTaIII{IO Hatrpfl}fieHEOCTIT MarHrrrHOfO TIOJIfl B UeErpe XOJIMa, Ir pactrp^e-

AeJreHrre rroJr.fr craJro raHr{M }rre, KaK AJrfl trtrrerr (cru. $ur. 51 6, xpzuan 2).
I4sl{eHeuue MarrrtrTuoro trofi.fi 6brilo paBJlrrqtrr,rM AJIff JrI{Aepa tr xBocroBoro
trfTrra. Eclu gln JrlrAepa yCr{JIeHI{e troJrfl B qeurpe trpuBoArrJlo fi pacrulrperll4lo
Bcefi o6racrr{, ro BAecb uo.sBJrerlr{e lrflTrra cotrpoBo}n4aJrocb pacrtrI{peutreM
BEyrpeHrrr{x qacrefi o6racrr4 r{ c)r{arueM nepusepufiurrx.

9ro cnoeo6paatroe rroBeAesno o6racrr{ MarHrrrnoro rroJrfl B MoMeHT flo.flBJre-
rrnn Tr. paaBzrrr.tt rrflrlla IIJIJIIocrpLrpyer {ur. 7, 6. I{a aroft {urype o6ractr
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(Dl'r. 6. Sanltcuuoctr, roJrHhrx rrJloqaAett, BaHrrrrix titoroc{epur,rrrrr [oJrEMrr l.XI 1g61r r.,oT rlauprr?HeEl{ocTu tro.IIrI }ra r{Bofayccax, rx orrpymaBmllx
HpnBarr .I noryqerra ro fiapre ,ror" 13hg5m-13h35mi2.- ,ro riapre 16;s 16h1i)rn.-16h.i0m.

o * A"r.s rroJn Jrr{[epa; 6 _ AJrJr r]oJrl xBoc"oBoro rtfl,1]ra

5
\\*
N""(Itrlr.7. tr4allenelr.rc co lpeMe-

nerr 31.X 1964 r. rloJnrr,rx nJro-
ula4eii (aarurr rx uo.ircu) Blryrprr
rlaoraycc, BeJlrrqrrrrrJ ttotvt (n ec)
Ha r{oroprnx yr{a3arrbr crJpaBa rra

$nrype
o -_ l]Jrrr jrr4Aepa; 6-IJrrr xBoc1.oLor.o

]I'lTIIA
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(Dnr. 8. Itonrrr sarucefr
ryrleBbrx cHopocrefi agoul,
pa3pesa, rrpoxoAEqero
lrepe3 qeHrp xBocroBoro

nsrna 31,X 1964 r.
a - a 1'5250; 6 .- B H(i(Mac-
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oJl.fl 
''oHpy]fi 

eHHa.rI l{3oJlr{Hr{efi !7 ec r cnauara clrcreMaT[qecgu )ru{egbmanac6.
cne4yrorqan trJroqaAb, orpanr4qegnag r{BoJutHr[eft J4 ec, B ro ]fie BpeMfl ocra-
BaJracb uocrossnoft, uo 6olee BHyrpeEtrrre yrfie yBeJrr.rquBailuci. cmarre
o6racur rpantrqbr rroJrfi trporenaJro co cpe4nefi c*opocruro u: 4,10a crulcen.
Teu4euqua H clxartrIo o6racrz rpanrrrlbr Irorff EaMeqaercfl Taxlr{e rro Barrrrc.EM,
rlrJlyqenrrlrrtr u H,: (clr. $rr. 1,6, o, e). 31.X ilocJre t4li30m, HorAa firrgo yxro
trorrBuJrocb, Haqarcfl rrpoqeco pacIUffpeHrrfl IIpaxrfiqecHr,r rcefi o6lacrr
troJl.fl.

[taH u AJr.rr Jrrrnepa, cxopocrb- pacutrpeurrfl B ocrroBrroM BoapacraJra tro
Mepe ilepexoAa or r{eHrpa n neprn{epura o6naorr. }t {.xI npoqeco pacilupe-
rrlr.E BlryrpeHtrI{x qacrefi o6tacrn rroJlff npr.rocraroBrlrJrcfl, no 6oree-sseuiuo
qacrr4 ee pacrup.trnucr,. flpu aroM qeM 6nnxre m uepu$epnr o6racra, ren o
Son'meft c*opocrbro rrno pacrunpe,r.re (crrr. {ur. s,6,'6,a;. cpugrm cnopocrb,c Horopofi pacIufipt{Jlacb rpagzrla o6.nacr:ra MarHr4rroro rtorrrr xBocroBoro
trflrua, u : 1,5. 704 cu,lcen.

B aaxnrocenrre aroro naparpa$a orMeTrrM, qro c rlorrBJrerrr4eM tr.flTga rrBMe-
SIJrqgb Jry-lleBbre cxopocrr{ rra ypoBHe HaH Soroc{epbr. rar( ra xporrtocseprr.
Ha Sur. 8 nocrponsBeAe'br Rorrrrr aanrrce,t purprru,' fipoxoA.Eqero qepe'
rleHrp xBocroBoro rrflTEa B paBrr{qHBre MOMeHTST npenenu 31.X. Hasara
sarrucefi coBMerqeulr. Ilpnnarre lruHytfi coorBeTcrBylor rryJrlo ronarr,Hbrx fiyqe-
Br,rx cH0pocrefi. cursaJrbr cKop_ocrefi nsrure uyneaoft rruHw| Aalor otrycfiaHr.le
BerqecTBa, a HrrHte - rroAbeM. 3rr nplrueprr aan[ceft IroBBOJrflrOT BI{,4eTb, qro
EiTIE AO BOBH'IITI{OBEHII'I fIflTHA IIO'IBJIflIOTCA CKOPOCTI{ HAK B {OIOC$EPE, rAX It
xponaoc$epe? yr(aar,rBaroqr4e r{a BrenaHrre nerqecina r pafiou ,riruoarm rrrrrra.
B n'roirneur tro.trBJleul4fl trrrrlra cHopocrrr HecKoJrbno yBeJrl{rrlrlBarorofl r{ coxparrff-
rorcfl eqe AoBoJrbrro AoJrro trocJre ero ilo.frBJrenr,rg. Ha $ur. g Mancr{MaJrr,Hafi
cHopocrb orrycKaHi4fl 1'a3a B sOrocsepe paBEa rrpr.rMepHo L rc.nlceru, a B xpoMo-
c{epe-oxor,o 5 rcnlcerc, rorAa HaH cnopocrr, rroAteMa r{ otrycnarrrrfi B Apyrr{xMecrax uara. IlepeMeqeHr,re co BpeMerreM Maficr4MyMOB CfirHaJron cxopocrefi
BAoJrr, paBpeBa troArBepxtAaer Sarr IIepeMerqeHr{.fl xoJrMoB MarrrrrrHoro rroJrJrI{ Bapo?fiAaroqeroc.rr B rreM fltrrua rro noBepxHocrn Colnqa.

$ 3. IlaueueHrrfl Marrrrrrnoro noJrfl
Ira CTaATIII r{CqeBIIOBeTII{fl frflTIIa

Ha {ur. 9 u 10 [pr,rBeAelrbl r(apl'br rrpoAoJrbrroro MarurrrEoro troJrfi r{a cra-
Arrr{ r{cqeBEoBerrr4.E rrfireH B a(rrrBHbrx o6nacr.sx Lg.x 1962 r. r 3.XI lg64r.(Dlrr. 9, a [or(a3brBaer ucnilIoctrreilr,Hyro pas4po6rennocrb MarrrurEoro rroJrfl
anrusrofi o6nacrn 19,X 1962 r. B nefi rrMeJrocb EapeArocrb 6onsruoe 

"r"ooxoJrMoB HaK B /[-(nr4upyroqefi), rax u n ,s-uorapuocrnx. O6re4trEfl.Ecb
ooqtrME KOHTypaMrr, coBoKyrrHocrb Brtrx xoJrMoB o6pasorr,rnaJra trporfl)*(eE-
urre o6nacru 1[- u S-nonapnocrefi. B o6qux qeprax crpyr(rypa Margurgoro
noJr.fl colpaurrJracb Ea Sarrr{cflx fiapTbr 9, 6, nonyueurrr,rx qac clycrrr rlocjle
uepnoft. Ho r gerarffx Me)fiAy HapraMtr 9,a u 9,6 uuerorcg BHaqrrreJrbrrbre pa3-
illrll'vIfr',. no'ropr,re yHaBbrBaror lra cepbeBHbre I{BMeHeEtrrr, IlporrcxoAflrque B ar{-
tnnuoft o6nacrr Ba croJrb roporxlrft cpox. I4a cpanrenrai napr'g, a n g, 6
cJreAyeTr qTo n3Melrelrl{,f, IrpotrSoIIrJrI( B o6nactz nan cna6rrx, TaH u otrJlbgbrx
noreft.

Bo uuorr,rx Mecrax (ua cerepe, Bocror(e z rore) cra6rre noJrfl, or(py,fiaBmue
o6nacrz c 6onrmort Harrpfl)fieEuocTr,ro rroJlff, B TeqeErure I saca trcqe3ru Ha
6orrmrx.rrJrorqaAflx, Ir Ha I{x MecTe Boanur(Jrrr rroJIJr rrpr,IMepno tanoft )xo Be-
iltrqullbr (50-60 ac), to trporzBorroJrolr(Horo BrraHa. 

- flp;cuorp 6onsuroroqucra Hapr MarEtrturrx ronefi aKTEBEbrx o6racreft Aaer oouoBaurre troJrararb,
rITO ero Ee ucnrroqenue. Bo MEOTtrX Cfiyqafix BEoBb BoSEr(Hmee Ea Mecre cTa-
poro IroJIe Apyroro BEaKa yctrnuBaeTcfi' tr B HeM Moryr troffBlrrBcfi tropbr unE
trETIra ero [oIIfipHOCTIr.

5 I{ss. Hpr,rMcnofr o6cepuar., t. XXXVI
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rDur. r0. napra soroco.n"..[*Tlir1t6rr."^H:j gf?[? €nrrrBEoii o6nacrrr 3.Xr {e64 r.

Han6onee cyqecrBenrrbre EaMeEeHtrE upolrBoluJltr B o6nacttr crlJrbrloro
Margurr{oro uong. Mnorrre trB xoJIMoB MarutrTgoro rroJlg cMecrtrJll{cb' Ho cMo-

q,egge 6nrro pas.nuqublM B paBIlbIX IIoJI.flpIIoCr.Ex. B ly'-nolflpllocrll IIo HapraM
(ou. ibzr. g,'a w 9, 6) 6r,ub ororfiAecrBJreuo 19 xorrMoB; 14 ua 

'.nx 
ocrarrlrcb

ir*odur*ruuz (ro,romegl(e ux coBtraJlo ua o6eux Haprax - 9, a n 9,6\
rr roJrbxo 5 cuecrzruct. MarcuuaJrbnag BeJIr{qIrHa cMeqeHr'rff orAeJlbgbrx xoJr-

MOB He trpeBblltrana 3.708 Cn. B S-rornpuOCTI{ Oro}I{AeCrBJIeHo t4 XonMos.

B uporunotroJro;ruocrb xoJrMaM, If-uonaprocrr{ BAecb roJlbno qer},rpe xoJrMa

ocraJlucb HeIroABulnHbIMu, a 10 xolruof cMecrI{JII{cb. Benuquna cIr'teqeuuft

Eel(oropblx lrB xoJIMoB .9-uonapuoCTlI AocralaJra 6'108 cilI'. Hanpaanenne
cMerqeHgff xoJIMoB S-ronapuocru EMeJIo TeHAeI{quIo K pacrtlrl{Baul4lo Mar-

HuTrroro IIoJrfi, Eo rloJrnaff IIJrouIaAb, ol(pyrfienuafi traoJll{Errefr. 50 ec, ocTaBa-

JIaCb EerrSMesnofi.
HanpAmeuu6grb Ma1utrrroro IIOJITI Merlqy xoilMaMu n O6qeu )MeE-bIIIaJIaCb'

r.r Ea Ha:pre 9, 6 xorurr IIoJI.fl craJlu BbIcTyIIaTr, 6onee orqeriltrBo. Henotoprre
r{B xoJrMoB Marntrrnoro troJrtr paBAeJluJrucb. Mecta uau6olee oTqerluBoro

AeJreEtrff o6oeuaceuEr 6yxnauu A, B n C aa rapte 9,6' Hauprxeuuocrr'
MarulIrlloro troJIfl upII AoJIOEI4II xoJrMa o pafioue Z 5ru'leulmuilacb ua L70 ec,

n paftouo B - sa 50 ecn n pafione C - sa1,20 ec. Taras oco6ellHocrb EBMe-

Eegr{ff MarHI4TEoIo IIOJIfl IIOBBoJIfleT BaHJIIOqIITr, rrTo B aHrusuoft o6lacru
19.X men flpoqecc mar 611 4po6nenua 6onnmlrx o6nactefi Ma1,gtrrgoro IIoJIf
Ua 6olee uetrnue. AsanOrUsurrfi rpoqeCC 4po6neUur Ma1xtrTuoro troJIfl Ea'

6nro4arca u s gpyroft aKr:rsuoft o6.nacrn (l.XI-3.XI 1964 r.) ua crap.mn

Ucqe3rroBentrrI IIflreE. fleftcruutenruo, t.XI ($vr.2, a) 6sl,ro roJlblto ro oAEo-

My xoJrMy a HalHAoft ila uotxpuocrefi. It 3.XI nan /[-, T aH u .9-no.rRpuocrr.r
paBEeJrIIJItrCr Ea ABe alagr11, 14 S Xa?flgofr UB III{X O6paSo3anocb IIo ABa XOJIMa.

VueUrrUZ;naCr U Eanp.ErfieEEOCrE, MarEIIrEoIo rroII.E CaMnx xoJIMoB B

o6enx tro.rrflprrocrgx aHrtrBEoft o6racru L9.X. IIolcrIer tr3MeEeETLfi Earlpfl)r{eE-

EOCTtr MaIIIIITEOI9 trOJIfi XOJIMOB npOBOAUnCfl B oTAenb11OCTtr gnn ram4Oft Ua
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troJrffprrocrefi. tr4cuonraoBaJrucb.Te E{e, qro v Elrrr ycrarroBneHtrE CMeqeHrlfl,19 xo,Mos /f-nonapuocrfr. v. 14 - ,s-uonflprrocru. Brr.rucresfi.fi troBBoJrrrJrrrycraEoBlrrb' sro B cpeAEeM orEomeEue Eallp.flrfienuocreft lrarnl[Tlroro troJrf
Ha)fiAoro EB xoJrMoB ftaprrr 9,6 ft coorBercrByroqeMy xoJrMy Haprbr g, a gin
Iy'-no,napuooru (HJWN = 0,65, a nrrg ^9-uonapnolr" *"GIilHt-- 

t;i:;,#:
0ro uoxaer,rBaer, qro Eatrpfi?r{e,Hocrb Mar,Zrrroro ror, *orr6;-/il"r;rJ;;_cr[, B Ho,opofi ucqesaJrz tr.ETEa, B cpeAEeM yMeEbrntrnacB Ea g5r/r," i'ii"
xoJrMoB ,s-norapuocrtr, rAe yxte uareu ue 6u"ao_, ,*rr-rr*u 

"u irio, ,l-u.Marnurrroe trore ucqeoaroqux rlflTeu y6nrnaer 6ucrpee.
3ru peay.nr,Tarr,r HarrecrBe'lro uo4rne^pm4arcrc.s MarepuaJraMr4 Ha craAr{r4

trcqesEoBeErrfl trfirerr (cu. {zr. 2, a n 10) a anrunnofi o6nacr, r.xr-a.}T.E;;rm rrrre trpoBe,e,r.r trsMepe',.' troronoB MarEtrrHoro troJr.fi rro Hap-rau 9, aa 9,6 p,nn Haxr4ofi za ,6rrrpqocrefi. Brrquc;;; npoBoAtrJrr{cb troI,JroqaAtr anr:unuoft o6racrr, Koroparl 6H.ua o64eft ua o6enx xaprui. 8ru*-
Etr.a rroror(oB rar(x(e trprrBeAeEhr B mecroM cror6qe (/fl-uonxprocri; r ceAbMoM(s^-ronrpnoc*) ra6nuqrr. rla ra6rzqrr cJreAyer, qro A,,r a*rrssoft o6uacrz19.X uoron nonq /f-uoJr.fipEocru c'aqara'"oro ,."r[ri*o ooru-e troro*a
^S-nonxpuocrtr c or,ortrenryu,(Olv/@sL 7. l,l4 (;;. ;rp;; g; ,), ;;;;;;;1 qac oruorneurre craro (tDry/<o.)o :0,8A @ir. ,irpry Oi6;. b;6';;;";;;;;qro coorEoltreEEe Merl{[y IIoToKaMu n anrzssofi o6aacrn Mo]r{er MeHflTBcfi,
rrptrToM oqeE6 6rrcrpo, L{ Bje otrpel(eJrflercfl cnopocrbro r4BMeEeEUrr rroJr.tr Bram4ofi uB troJrflpEocreft.,(anee-otuolxeHrre rroronoB rralpfl)fieggocrlr Mar-HI'IrEoro rIoJIfl' uBMepelrH]lrx tro Hapre 9,6, x IroroHaM, nerrepeunuu ilo Han-.re 9, a. Arfl roJrflFAr-no.rapuo"ri (OulO,)ru : 0.15, ;-;;;;;;;#";#;
((Do/(D")s : 0,96. Itoue.rHo, aru paBJ,{qus manrr. iro'oocoorru*y r{arrpfl}r{eg-Eocrrr xoJIMoB uong ^fly'- z ^9-uonapuocteft uenessJrl{crr TaK }r{e, To I{x Mo}r{Hocql{Tar}, peaJrb'brMr{. Taxma .o6paaom, ono,qareilbuo y6ext4aeMcrr B TOM,qro MarHrrrr{oe rroJre axrznuofi o6racru B rIeJrOM y6unano co BpeN,reHeM,IlpurleM Harrpfi]r{eHrrocrb uoJlrr /y'-lorapnocTtr ) lelrBruaJracb Ea Bgaqr.rreJrr,Eo
!9-1rruvrc Berrr4qrr'y, seM s-uousp"o"rr. B cl^rr- c-;r^, orMeruM Becblra
Jlrooorrr'ITHbIIT lpaHT, xorJl or{ rroxa qro egrancrnenarrfi: xoJrMBr Marrrrrrlroro
uo.rrg /f-nonflp'ocTtr CMetr{aJrrrcb orrerrb MaJro, Ho Baro troJre aroft nonap;;;;;
BEaqurerbHo J relllmtrJlocr,. B 3To lHe BpeM.fi xoJrMbI nor.g ,S-non.fipr{ocrlr r{Me-ntt 66ntutue cMeqentr.fl, a rroJre yuenrurznocb rresnaStrTeJrr,rlo.flo 4anrrru rroroxoB Bbrqucileua erreprrrfl Marur4THoro rroJrfl nalr{Aoli no-Jr.trpHocrtr B cJroe tonqunofi t cat,. Srtaqegr{fl er{epu{u aHrzsgofi ooou"r" rg.irrpuBel{eHr,r raKrr{e n ra6nuqe (oocnnrofi u genaisrfi cron6qrr). oco6r,lr urlrelpec trpeACTaBJI'fleT BeilI4qI{Ea'-Ea 

^Horopyrc IIBMOHI{JIaCr, SEepI11tI MarEIITrrorO
uoJr.fl ar(ruBuofi o6racru 19.X._ Ona pirua LWrr: g,t.iOri n'-;ir"t-ii"Li
1; :*VS":1 To"). Itan ero o6nquo iprrr*u"rc.E, trprr h: l}s ,i nilil"^.
=o.1U " ep?. iJrO eCTL Ta BeJIuquIIa, Ha KOrOpym rrBMeHrIJraCr, aEeprrl.fr anTrrB-uofi o6nacru ea L qac. Ha croJlr,Ho Molr(er trBMe'rrrEcfl auepr,nrr lvrar,rrrHoro
Iron'E [pI{ ucHfiroqtrTe,,bHo. Moq'hrx BcrrbIIUHax, cofipoBorfiAaroquxc.[ HocMtr-qec*fl,M u,ryqe,aeM t9-11]. Corlacno ll2l, n aror-r'a*"*rot o6rrr"r, 6;;;;Bctrbrrrrfta 6anla 1 c oseur cra6rru troronoM pa,qzo[3flyseErrrr roJrbno B Aerlrr_MerpoBoM tr MerpoBoM Auatragouax. B [{0, lll onpe4erflJrocb roJrr,Ko o6rqeer{BMeHeHIre aHeplul'r. 34ecs nre BbrqLrcJIeEo I{BMeHeHrre Enepr.r{rr Margr.rrrror-o
troJl.ff Halr{Aofi nonapuocrlr B orAeJrbEocrlr. pesyrr,rarrr oooynrrrrau coBep-IneEHo Heolltr{Aalr}rblMqi_ oIleprrr.fl MarrrtrTrroro rroJrrr /y'-uorapuocrr{ rrBMeIIu-
Jracb Ha Beilvqn,y LWy := 2,B.l6zt h ope, a AJr.rr,S_uonapnbcrv._ LWr:=
=3'1022 h ope,r. e. eneprrr.E trpoAoJIbIroro Marrrr{rrroro troJr.rr cenepuoit noJrrrp-Irocrrr yMerrbrxlltJracb rra BeJrr{qr{Ey, n 10 paa 66nrmyro, ,err uon.*'s_uonrpuo_crrr. Tanoe coorrrotrrerrr{e B trBrlellesranx uarnnruor? EHepr.urr paSr[qHbrx
rroJr.fipHocreri nenoeMo?fiuo o6s.scuurr 4u$sysueri lraruuroo"o roor. Boa_
MOlr{Ho, a4ecr na6nroAailcfltrepexoA trpoAoJrbrroro rroJrrr B trolepeqHoe. B cn.rsuc orrrM oseHb Ba?r(IIo u ByqtrTB COOTHOmeHT{e B usMerrerruffx aEeprr{tr MarHrIT-EOIO IIOJIg PABEEIX IIOJI,fIPIIOCTEfi rO TPEITA BCUbIIIIEH. fIO CUEqENEIO XOJIMOB

5d. ol



Margrrrgoro troJIfi S-trOJIflpEoCrI[ oqe[IeHa I(uI{erEqeCHaE OESpII{E ABtrIaBIIIe-

rOCfi BMeCTe C MarEI{rEbIM trOJIeM I'aBa. fIpeAtrOJIaIas' qIO BeCb IaB ABI{)fieTCE

;-;o,,il-,S-ror"proor,' Ku,or,qec*af aoep"zx el:o WH= 4'1022 h spe u

trpuMOpEO paBrra TIBMOEoEuIO OHepI\I{u MaTIIETEOIo IIOJIfl J-troJIgpEocTII, EO

Ha tropflAoR MeEbrtre trsMeIreHIIfl 3Heprtrtr trofifl N-IIoJI'f,pEOCrI{'

BuCrprte trBMeHeEtrf MarHI{TIIOIO IIOJIE IIa CTaAUU BOBEtrItIIoBeflU'fr' 14 IIC-

qeBEoBeIItrE trtrTeE roBopflT B trOJIbBy ToIo' qTo MaIEtrTEOe troJIe cEaqaJla BCIIJIbI-

Baer, a BareM trorp,#uu*" r 6oo"u rJry6o*ue cr,or CorHrIa t13-161' Ho

ctrJrbgoe troile o6niAaer Br,rco1ofi trunanyuecrbrc)) [13'|, roatoMy ogo cgaqara

AeJrrlTCr{ rta 6OIeeMeJII(I{e AJIeMeIITrI. fIilaByseCTLMeJIKIIX AJIeMeHToB MalIlIIl'HoIo

troJrfl yr\{egblllaerofl II rolAa AocrarorlHo He6OIbtrIflX BEyTpSEHI{X ABtrH{eHUfi'

IITO6bI TIAIHIITEOE IIOJIE YBJIEI{AJIOCb I{MI[ BHUI]'

Besycnonuo, arrl pesyJrbrarbr rrpeABaptrreJILELIe II B AaEEOM HatrpaBJIe-

Etrtr rpe6ylorcr AaJIbHoftItrue I{ccJIeAoBaEtrf'
B earnrosenlre r;;;ory ",ly6onyro 
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AnAAEMnfl. HAYI{ CUCP
IT 3 B E C T I4 fi I( P T,I M C IT O rU A C T P O O I4 3I4 q E C I( O It O B C EP BA TO PIT U

Tom XXXVI 1962 r.

I{CCJIEIOBAHI{E [BIIrIffiHI,Iff BO BCIIbIIHAX
OTHOCI{TEJIbHO IOTIEPEIIHOff COCTABJIflIOtrIEIZ

MAIHI,ITIIOIO IOJIfl
M. B. OtwTto

Paccuarpuraercff xapaltTep ABrr?r{egtrE n 4 xpouoc{epqrrrx Bctrtrmnax oTEoctrTeJrrrro
rotrepenuoro MarEtrtuoro uoux. Ha6nrogaJrzcb ABtrrfieEtrrr, EatrpaBJreusile rtar s o6racrr
cna6oro troJIE, Tar( u u o6Jlacm ctrJrbEoro uoaa, CxopocrE ,qBrrrr(eutrff B treproM cnJmao
EeBerrrra - B cpeAEeM oua paBua 20 nnfcer; Bo BropoM cnyqae oua ropaaAo 6oarmo -,qo 100 nxfcen.

B ocsonuoM ua6urogalucr ABIrrfieEu.E, EatrpaBilesg,ile BAonb Ber(ropoB trotrepetrroro
troJrf utru osour 6uuano R EEM. IIpr gocruxerrnu o6racru uona 4pyrofi optreETaqtrE trpotre,
xoAtrT ocraEoBr{a ABtrrfiyqerocx $poura, trocJre sero Morfier uporaofira ero orcry11neuuo
EaBaA.

Bce pacclrorpen'r-re BcIrLutrKtr BoauunaJrr B BrrAe nByx uur 6oaee yaJroB, pactroJrorfieE-
qrrx s o6racrsx trporuBotronoxuot trontrpEocrE tr Epqalorr{fix upaltTuqecrE oAEoEpeMeEEo,
u xorf 6rr oguu uB yBJroB paclloJlaraJrc.fi B EetrocpeAcrseEEofi 6rrsocru n uefrrpa.rrrofi .uu-
EUrr trpoAonblloro troJrg.

Pa4 auaogor, floJryrrermrx BAecbr orMeqeu rarrx(e I. Moprouou u A. E. Ceropn-rdnl
s [10].

AN INVESTIGATION OF MOTIONS IN FLARES RELATIVE TO THE TRANS-
VERSAL MAGNETIC FIELD COMPONENT, by M. B. Ogir.- The character of motions
in four chromospheric flares relativeto the transversal magnetic fieldisconsidered. Mo-
tions directed torvard a weak field region and also toward a strong field region were obser-
ved. In the first oase the velocities are relatively small equalling 20 km/sec on the average.
In the second case they are much larger, attaining 100 km/sec.

The observed motions are directed mainly along the vectors of the transversal field
or close to them. The motion of the front ceases when ii reaches a field region of opposite
orientation, it then can moves in a backward direction.

All the four flares considered appeared in the form of two or more knots located in
regions of opposite polarity and brightened almosf simultaneously. Ai least one of the
knots was located in the direci vicinity of a neutral line of the longitudinal field.

Several of the conclusious obtained in the paper have also been noted by G. Morton
and A. B. Severny [10].

Paccuarpunaercfi xapanrep ABr.rx(entrfl B qerbrpex xpoMoc([eprrrx Bcrrr,rrr-
r(ax, BapertrcrpupoBaunbrx Ea BEeBarMeHEoM Kopouorpa$e [tpuucnoft aorpo-
{uaruecnofi o6cepnaroptrrr B cBere irfrHni Ho, ornocrreJrbgo EatrpaBJIeEErr
uotreperruoro Marutrruoro rroJrfl. flone perzcrptrpoBaJrocb Ea Marurrorpa$e
6amesuoro coJrEeqEoro reJrecnotra o6cepaaropuu n ([oroc$epuofi srnuu
,fieJreaa h5250 A no uero4y, otrtrcarnoMy B Il , 21,
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,{nuxreure cBergqerocx Spoura Bctrhrrtror traysarocE no rnro{uJrbMaM
rIyTeM BaptrcoBlttr BcIIbrmeK .B IrocJIeAoBareJIBIrEIe MoMeETr,I BpeMeHtr B ToM
)fie Macmra6e, uro E r(aprbr nonr. O4roBpeMoEHo Bapr.rcoBrrBaiucr nalr6onee
I(pytrEbre rrffTrra rpytrtrbr, r Horopofi [poEBOmJra BorrbrmHa. ,{anee rra grtr
SaptrcoBltE c {ororenrorpaMM EaEocIrJIacb oyrorrtrafi trapaJrJren},. I{uex na
BAPtrCOBKAX BCII6IItrEH IIfiTIIO, NO KOTOPOMY OCYqECTBJIfiJIOCb ItrAtrPOBAIII4O
rlpu Baff{cr.r rroJrfl, trr cyToqnyto rrapaJrJleJrb, Mo)r(Eo 6rrto lonorr,Eo yBepeurro
coBMecTtrTB trX C Hapraurtr MarEurrloro fionfi. flpu nrrnorEer{rrtr pa6orrr yulr-
TbrBanocb ro o6crorreJlbcrBo, sro xor.fi troJIe Ba[ucbrBaeTcfi ra yponue {oro-
c6eprr, Eo..cor;racHo [2, 3l Soroc{epnue rroJr.rr AoBonBEo Bbrcoxo rrpouur(aror
n xporr.roc$epy.

B ra6ruqe trptrBoA.firc.fi rrenoropbre AatrE're o6 zayueunbrx Bcubr.trHax tr
trepuoAbl BpeMeErr, B TeqeEtre I(OTOpbrX SatrtrcbrBaJlocb troJre.
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Paccnrorpuu rerrepb xam4uft cayuafi B orl(eJrbrrocrtr.
'B c u br m H a 3.IX 1961 r. flpouaortrJra B rpytrtre [rrrerr, r(oropar pac-

cMarprrBaJlaci, s [4-6], nl..l.neu 6o.rr,moro JrtrAepgoro rrflrga N ZAOO ,t. bru
cocroxJra trB AByx yBrroB, coeArrrrentrbrx Apyr c ApyroM cra6of,r 4uS{yauoft
uarepueft ($rr. l, a); ceneparrft yaeJr pactroJraraJrc.E onorro .EApa rrrrAepa,
a rc)fiEbrfr - AaJrbme or tr.firua, s o6ilacrz ,S-norapuocrr. (Dnr. 2 rpe4crae-
rser co6ofi qacrb ftaprrrr lvralrrrtrTuoro trorr.q rpytrtrrl rr.firerr, r xoropoft upo-
uBomJra pacclrarprrBaeMarr ncuuufta 1.

Ha scex Haprax, r{oropbre trpzBeAeur,r B crarbe, orpear(aMu upnnrr,rx o6oa-
EaqeEbI npoeHqr4r{ Ber(Topa HaIIpfi}r(eHHOCTE MarEr{TEOtO rroJrfl Ha HapTI{HHyIO
rlJrocfiocrb (cu. [1 , 7, B]). Cu,nomnrruu [r7,g.y.g6u o6oenaseu6r rr3or.ayccr;r ,'po-
AoJrbEoro IroJrfi, tryHnrupoM o6ne4enrr HoHTypbr tr.ETeE, aartrTpr{xoBar:rEbrMu
o6uacr.sMu orMeceHo lroJrolnertre yBJroB Bcnr,Imen B EaqaJrbur,rfi uontesr ux
paBBuTtrfi? )IUpEbIilItr CIIJIOmHLIMT llfrrl-IIrtMfr. OTMeTIeEbI IIOJIOII{eHufl BCIILIItrHI{
B trOoJreAoBaTerrr,Ebre MOITIeET6I BpeMetrU.

I4e {ur. 2 nu4no, qro oqar ,4. scur,rmrr 3.IX 1961 r. pacfioJraraJrcfl [pan-
Tr,rrlecntr Ea Hef.Itparrroft nusuz rtpoAoJrr,Eoro troJrfl s o6racrr 1V-uonrrpnocru,
a oqar B - n o6nacru ^S-uorxpnocru, s6nu.aw- ne6orrmoro xoJrMa trponoJrb-
Eoro rroJrfi. B roxruolr yane cBersqrfica Sposr repeMeqaJrc.ff co cxopocrrrro
trpuMepuo 30 nnlcen. O4norpeueuro rrepeABaFaJracb tr ((trepeMbrqxa)), coeAu-
Hfiroqarr o6a yana (crrt. Sur. 1, a-a). Itan BZAEo ra Sur. 2, ncurrmeunrrft
Spour pactrpocrpauflJlcff upanrrqecnrl [apaJrJreJrbHo rratrpaBJreEr4ro BenropoB
trofioperIEOIO IIOJIfi B O6nacrb 6o,ilee c.na6oro troJrfi, (nepeMbrrrfiaD ,fie llepe-
MeqaJracb BAoJTB EatrpaBJrelluff uotrepeqEoro troJrfl.

1 llepepa6otaEulre tr reony6.rrrnonarEbre naprlr troJrE Ba 3 u 4,IX 1961 r. 6nru npe-
AocraBJrerrrr me A. E. Cenepurru.
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(Dm. 1. Bclutrua 3.L{ 1961 r.

a - Zh2ullt. 6 -,lt;1ttt., - _ 7lt33ttL

J .X /96/e

@m. 2. Itapra nonep_eqroro.tr rpoAoJrrrroro rroJreft 3.IX 1961 r,. Arrs o6Jracrtr,
6finsfioftrflrrrrly-JrrrAepy rpyrlTrbr 

,,-l

B c rr,rIu fi a 4. IX 1961 r. trpouaorrJra B roft ?fie rpyiltre rrflreH, qro u
BcrrbrtrrHa 3.IX; oua BoBEtrHJra B Br{,qe 4oyx cna6rrx yBeilnoB (Strr. 3, a),
rpuqeM B MoMeErbr t0h28- fi l0h29m (rpeua BcroAy MocHoBcnoo) ceBeprrbrfr
yBeJror{ .4. pactroJraraJrc.E lrpanrrrrrecr{tr Ea EefirparbEofi uunzu (Sur. 4).
A n uouenry 10h30m or Eero or4eJrtrJracb [rrtrErra.s (uopx4na 70a nn) Bcrrbr-
mequafi Jrerrra Sonrmoft flpnocru (C),4ome4mafl Ao rorr{ JruAepa N2900 ec
(Srr. 3, 6). Ora cnauxoo6paauo BoBEERnrafi qacrb Bcrrrrmr{u qeJrmrioM pac-
rroJrolr{uJracb B o6raortr .lfl-uorxpnocrE rrotrepeft EBoraycc llpoAoJrbEoro troJrfl
E BOnrOpa trotrepeqEoro troJrrr. B uoone4yroq,ue MoMeErbr lrpoucxoAr.rJro cyme-
Htre ysJra C r.6nwau caMoro flApa E pacurrpeurro ero B o6racrtr a AoBoJrbrro
cr{JrbEoro trorreperrEoro fiorfi (+trr. 3, a v 4\.

Vson B paBBEBaJrcs B o6ilacrtr ,S-uonxpuoctu. Pacmrpfificb uo EarrpaB-
JreEtrro n yBrry ,4. co cnopocrr,K) A0 6 wa/cen, oH trocretroEno raru6ancx, o6xogx
XOJIM IIpOAOJIbHOTO IIOJIS, It CeBepEafi qaoTb ero IIOCTetreEEO IIepeMeCTtrJIaCb
B o6fiacrb cna6oro no.rs b.

flonomeuue B o rr Br m r( E zl.VI 1962 r. orroortreJrbuo rroJrfi paccMarpu-
BaJrocb s [7], rAo trpuBoAtrrcfl tro4po6noe ouzcarue MarErruoro troJrff rpytrtrEr
IrfiTeE, U nOrOpOft OEa IIpOtrBOmJra, a Tanrne fiapTnr trotrepeqnoro u trpoAoJrb-
Eoro IroJIefi arofi rpytrrn-r, uoIroJIBBoBaEEEre trptr BErnoJlEerrr{z lraoTogEeft

7'.|.



(rnr. 3. Bcuumxa 4.IX 1961 r.
o - 16h29ilt. 6 - 10lIB0m. e_ loh32m

(Drr' 4' Itapta uouep';fgi# 
lryHffiy',""^3fi,u"fi;ifl 

1e61 r' srx o6aacrr,

pa6orrr. Bcurrmxa cocro.EJra trB qerbrpex yBJroB ({ur. 5 u.6, a),uB noropbrx
yaJrbr / n B soasur(Jrrr B o6nacrlr S-uo.napnocrz (upu cBoeM 4annuefimeu
paBBuruu yaen A fieperreJr s o6ilacm 1V-notrpuocur), a yanst C u D - s
o6racrn /fl-ronapnocrn. Vae-n ,4., nororxeutre Roroporo BbrxoArrr Ba rrpeAeJrr,r
RapTLI IrOJrfl, He [ByrIaJrCs. Yaen B ueE'g.ttcst AoBonbEo MaJro, B EeM MO]nHO
6rrno BaMermrb trpol(Brrmerrze guS$yagoro ceBepuoro {ponra 'n o6nacm,
6oreo cra6oro uors. Han6oJree rlrrrepecgbrMz o roqntr speEtrfi ux guuxrenuii
6ulz ya.rrr c u D. B yare c na6nro4aJrocb ABulr(euze 4ryx {pouron B rroqru
BBauMuo-treptreuAunyJrnpHr,rx HatrpaBJreEEEx ({nr. 5, 6). 3ana4urrft {pour
IrepeMeqaJrcfr. co cHopocrrrro trpr,rMepHo B nn/cen BAonb trotrepeqHolo rroJrfl,
rrro BtrAEo Ea Hapre troJr.a, cu.flroft cpaay trocJre Bctrbrmr(il (Sur. 6). ,(ofi4a
,qo o6racru a, Iae none 6rrno optreHrrrpoBaHo rroqrtr rreprreEAtrr{yJr.8pEo roMv,
BAOJTb r(OTOpOTO [pOrrCXOAr{JrO ABr{}r{eHEe, spour ocTaEoBr[Jrcr u upe6rroan
Ea o[HoMMecre trprrMepHo B reqeEtre 5lrur., EeMeE.fi.ff CSOeft fipnocrE. 3areu
{ponr EaqaJr orcTynam EasaA tro roMy ffie tryrrr co cxopocrirc B0 nnlcen;
ffpr(ocrb ero trprr aroM AoBoJrruo 6rrcrpo rraAaJra.

- o4u-oupeMoEE-o trpor(cxo[uno ABr{}fiegr,ro ceBeprroro Sponta B EatrpaBlreuur
D, n neftrpanrroft ;l,unntr trpoAoJrbuoro rroJrfl, co cxopocrbrc nprrruep"o g ntytlcen.
flocr:euesno ua nefirpanruofi ulrnur.t Boarrtrr(Jra BTopa.fl sacru sror o yana - C'
({ur. 5, a; nogo6urrft xapaxrep paaBtrrufi BctrErmeH orMeqaJrc.E rr B tgl).
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@zr. 5. Bcnnmra 21.YI '1,962 r.
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@ur. 6. ltapra nonepequoro rr rpoAorrEnoro noneft 21.y1 t962 r. cpaay rrocJre
Bcrrrrmfir (a) n uepes 2 saca uocne ncurrmnu (6)
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(Drrr. 7. Bcrunma 22,YI 1962 r.
0- 15h11In. 6_ 15hl2rn. 6 _ 15,tr12ul2bs

cltlrr. B. Itapta uouepeqnoro rr trpoAorrbuoro noteft 22.VI Ig62 r.

B 4arr,ueiirueu na6nro4a,flocb ArJr.rxrerrrre u s mixrloir sacr[ ya;ra C', ,(ouriry-
qraficn $pour Ir B aroM cilyqae paclpocrpairrrltcrr s o6flacrb o BAoJrb rrorlepeq-
uolo troJrfl, cnollocrb EToro ABr{Ererrrr.rr AoxoAr{Jra Ao 20 wnlcerc.

,(nurneuu.a ua6rro71a,,urcb rr ts yane D paccMarpr{Baeuofi Bcrrbrrrrxr,r. 3aua4-
ur,rii {ponr Drolo yaJra rroABuHyJrcfi co cropocrbrc fipr.{Mepuo L0 nrulcen
H xo.rrMy rrpoAoJrr;Eo|o rroJrfl, cenepnr,rrt rne {pour pacrpocrpanrrircfl co cfio-
pocrblo rrpuMepHo 20 nnlcen B rrailpaBJreirtrtr cl r,Ae paclloJlai'aJracb ne6onr,uaN
o6.iracrr, S-rrons. B o6olrx c.lryqaflx ABrrE(eHr4e rrponcxoAr{Jro o{er{b 6rueHo
r uaflpaB.rreHrrro [o]repesHoto floJrfl.

Cpanuenre c Haproit rroJr.fl, troJrfrensort [pm{epuo uepea 2 qaca flocile
oHor{tIaHlt.a tscrrLrr]rxlt, rra Horopym repeneceur,r rroJroxterrrr.rr"ncur.rmxra (r[ur.6, 6),
tronae6TRaer, qro B o6ractgf 

-pasuurna 
ocrroBrr'rx yano" ocuurmni C ; b

pflA BeHTOpOB fiOfiepeqHoro noJrfl SaMoTHo r{BMeHrl.[ cBOe lroJroine]rrle.
B c u nr ur H a 22.VI 1962 r. fipouaomna n roft ]r{e rpytrue n.flrerr, r{ro u

Bcrl,rrrxa 21.y1,. Ora naqa,racb B Br{Ae AByx yseJrnot A u B (t!ur. 7, a), Haxr-
pr,ri'r ns noroprrx pacrloJro)fir{Jrcrr oqetrb 6rrllsno r nefirpanr,no-f,r nraunz upo-
Ao.irbr{oro nola ({nr. B) 1. IOrHnr,rit $pour yena ,4 pactrpocrpar.rlncl co cxo-
pocrrrro uprtMepuo 7A nalcen. [o HaupaBJreurdro r{ yany B, EaxoAflqeMyofi troJr-
r{ocrblo u o6racrr4 ly'-uonnpuocrr{, trepeceHarr r{Boiaycobr upoAoJr6Eoro rroJrfl,
E oqenb Snraro H rratrpaBJroHprrc uoilepeqnoro no;rs. Momno 6ur.no saMerETE,
Taxlr{e nr,r6poc cserroft Mareprrtr r{B coBeprroft sacru aroro yaJra B cropouy
troflpqaulrx, Boatr]rnltrero rroqrrr oArroBpeMeruo c yaJrallrn aroft Borrr,rlrnr{ ce-

ja.tqr. B upe4cr-aureHa trocJreAEfiE trB rpex rroJryrrefirrbrx B oror AeHr, r{apr troJrr{
(nanra us [7]), noropar 6fluxie scero n MoMerrry Bctrr,rmnu.
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AnAAEMVIfl. HAYII CCCP

I{ 3 I} E C T }I fi IT P bI 1!I C H O IT A C T P O (D I4 3 tr{ tI E C H O trt O B C E P E A T O P I( }I
Torr XXXVI 1967 t'..

OIHOBPEMEHH.Afl PEIIICTPAUITfl
BCEX OCHOBHbIX TIAPAMETPOB MATHIITHOTO tIOJIfl

c lloMorrlblo coJIHEtIHoro MAIHI{TOTPAOA

H. C. EwrtArnwrt'

Onlrcana rroBa.s anexrpouEarr cxeMa lrarnutorparla, perrrcrprrpyroqero oAuoBpeMcrrEo
trpoAonbEyro cocraBJrErorqyrc r{ cocTaBJrErotr{lre BeKTopa trotrepeqEoro MarHllrlroro rIoJIrr.

B cxelry nplr6opa BBeAerro rloBoe aEaJroroBoe BbrqrrcJrrlTenbuoe ycrpoficrno, troaBon.smqee
perr{cTptrpoBaTr, sHaqeulIe BeKTopa tro[eperrEoro troJrE Ir ero aBrlMy?.

SIMULTANEOUS REGISTRATION Otr'THE MAIN PARAMETERS OF A MAG.
NETIC tr'IELD BY MEANS OF A MAGNETOGRAPH, by l/. S, Nilrulin.- A new elect-
ronic device of a magnetograph is described. It provides for simultaneous recording of the
longitudinal componenL and the vector components of the transversal magnetic field.
A nerv analogous computing device is introduced in the design and permits the registrati-
on of the magnitude and azimuth of the transversal field.

B uacroarqee BpeMfl lrMeerc.fl Hecr{oJrDno MeroAoB onpeAeneEufl troJlrroro
Ber{Topa MarEnrEoro rroJrf }ra troBepxHocr[ conHqa. B. E. CtenaHosErr.I u
A. E. Cenepnrrn s [t] onucr,rBaerc.fl MeroA, rloaBoJr.f,Ioquft per[crpllpoBarb
ctrepBa upoAonbEyro cocraBJraloqyrc rloJrfl, a SareM [ooqepeAHo cocraBJr.qrc-
qtre Berropa trotrepequoro rroJr.fl. flpu uaueperrr{It cocraBJrflIoql{x Ber(ropa tro-
trepeqHoro noJrfr 611 u 612 nepefl npucraJrJroM ADP ycrauaBJllrBaerctl AonoJr-
r{r(TeJrr,Hafl [Jracruur(a tlu ?u. IIp, I{B}IepeHtrIT cocraBJltloureit 01r rIJIa-
c'rttnr{a 1/afo vcrauanJrr4Baercrr ran, uro6rr ee lreo6brr(EoBer{narl ocb 6LUra rrapaJr-
JreJrr,Ea rJraBHofi ocu ADP. flpr zeruepeHr4r4 cocraBnrrrorqefi 012 rrnacrrrEr(&
I/a l, uonopaqr4Baercfi rra yroJr 45o. Ocnonuoe Aocror{HcrBo MeroAa BaHJrrc-
qaerc.a B ToM, qro Bce rpr4 cocraBJrflIoqfle iperldcrpr4pylorcfl na ocuonuofi
qacToTe, T. e. [pr{ }ral4JlyqtrreM orlrolleHrlu ItryM/ctrrHaJl. cepr,eanrruz
HeAOCTaTHaMtr rrBJrfrOTCfl paBrrOBpeMeHrrOCTI; BatrUCefi r{ TpyAOeMKOCTb O6pa-
6orxn.

B peaynr,rare AaJrbueri[ero paaBurrr.s BToro MeroAa 6r,ru cnoncrpyupoBarr
Martrr{rorpa{ t2l, B KoropoM yr(a3allHbre HeAocrarr(tr 6rrrm qacruqHo ycrpa-
IIeEbr. O4uonpeuenHarr peu4crpaurlfl 01rz 61 2 trpor43BoAurofl c rroMotrIblo cre-
qtraJlbHofi coCraauofi trJracrrrnxrt, cocilosqeft rda AByx unflcrltrrofi lla Ir ocv.
noropbrx cxpel1eubr rroA yrnoru 45". Oru trJracrr4rrnrd rrolepeMeHrro ycrauaBJrr{-
Barorcfl (c uacroroii 20 eQ trepeA HptrcranJloM ADP, n peByJlbrare qero yroJl,
o6paaonaunbrft Heo6brnuoBerrHr,rMr4 oc.flMu rrJracrtrIrofi c rJraBHofi ocbro ADP,
trpuHr{Maer BrraqeEr[e 0 w 45o, Paa4elenze cocTaBJlflroqux 61rrr)612trpotr3Bo-
AVITCfl troCJIe yBKotrOJIOcEoro ycl4JrlrroJrfl C IIOMoqLIo ItOMMyTaTOpa' pa6oTa
KOTOpOTO OErrxpoEuBr4poBaEa c rroJrolr{eHfieM trJracTtrrroI\ rl4 }u. Aazuyr uone-
peuroft cocraBnflIoqefi orrpeAenrrercrr aBTol\[artrqecnrd c rroMou,bro aIlaJIoroBoro
Bbrrrr{cJruTeJrbl.roro ycTpoIicTBa. flpo,qonr,uafl coCTaBJIrIIoqafl ilollrr perilCTpll'
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Bepuee, B o6fiacrr ,S-uorapnocrz. flprzft aanagnnfi {posr yana B oqerb
6nrcrpo (oo cnopocr:rro 100 nnlcen) pacrpoorpalruJlcff Ha BarIaA, rIpaHrr.IecKE
BAOJIb EatrpaBJreHrr.fl IlotrepeqEoro troJlfl.

Paccuorperue ABrrlr{enl4ft n npune4euubrx BAecb cJlyrlaffx BctrbIItreH orEo-
clrreJrblro uonepeuuofi cocraBJlfiIotqeft uarnnrnoro trorlfl troHaBaJIo, qro ABlt-
?fiegr.r.fi rracro Ha[paBJIeEbI na ol,rracrn 6onee cnrrnoro troJIfi s o6raotr uorg
6oree cra6oro. 9ro uoxrso Br{Aerb Ea trptrMepax BcrIbIItrefi 3 u 4,IX {961 r.
(yaer B), 21.V1 Lg62 r. Tanne ABu?r(eHEfl trpotrcxoAuiltr oo cpaBHIIreJIbEo
ue6orruofi cfiopocrblo (r ope4uelt 20 nnlcen).

B necno;rsx[x oryrraflx ua6nro4anzcb ABtrrr(egrrfi, EarlpaBJrengbre s o6racm
AoBoJrbEo crrJrbroro troJlfl, HarrpuMep Bo Bctrbrllrrax 4.IX 1961 r. (yaer ,4)
n 22,YI 'J,962 r. Tanze ABtrlrenurr rrpotrcxoAlrJllr c ropaaAo 6olsureft cftopo-
orr,ro (Ao 700 nnlcen).

B pa4e cryrraeB MoErHo 6rrno nu4erb, qro cnerRrquficr frpont BcIrBImeR
pacflpocrpafrfrlrofl trpaKruqeoHtr BAoJIb fiotrepeqlloro IroJIfl' HatrpuMep_B_cJIy-
sae scuumex 3.IX 1961 r., 21n22.YI L962r. (sro raxnte orMeqaercr I. Mop-
rouoM u A. E. Cenepunrrrr s t10]). B npoqecce ABurfieutr.E Momer upouaoftrz
ooraEoBna {porra rrpu AocrtrEtesun o6nacru rIoJIfl gpyroft opueuraquu-,-RaK
aro ra6nro4atocr B crlyqae ABulr(entrs B yane C acnlrmxu 21.YI L962 t.
(aoreure orpauuqeHtrff ABI{}HeEuff troJIeM orMeqaercrr ranrr(e n t10l). 9epea
Her(oropoe BpeMfi rrocJre ocrarroBnr{ ABtr?fieulrfi Mo?fier npouaofitu orcrytrJleEue

{ponra HaBaA, HaH B cryqae BolrbrrtrKu 21.y1 L962 r. (noauomuocrb rafioro
,qBuxelltrfi paccMarpzBaJlacr, A. B. Cenepunu eqe B 7957 t, s ttl]).

B cnyuae BctrbImKtr BBpBrBEoro rrna 4.IX 1961 r. na6,rrcAanocb rroqru
MrrrroBeEuoe pactrpocrpaueutre trotrepeft uora (uogo6soe ssrenue orMeqaerc.s
u n [10]). Boslrrorxno, B aroM clryqae, a rar(Ete B cnyqafix EBU]I{eHEE ceBep-
uoro Sponra yBJIa D scurrmnz 2l.VI 1962I. u Ioll{Horo {poura yzna A BcIIbIItr-
ttu 22.Y1 L962 r., B noroprlx ABtr?r(eHlre 6r,r.ro uanpaBJleEo troA Eexoropr,rM
yrnoM ft HatrpaBJIeEEIO llollepeqtrOro IIoJIfl, [Btr]fieHtre IIpO[cxoAtrJIo BAOJIb

iuronr,rx .l.uuift, He BapertrcrptrpoBaErrbrx Ha ypoBEe {oroc$epbr, a [poxoAff-
ql{x BbIItre. Thrmgtpaqrfl raxolo pagtroJl6}fieuufi CuJI6BLIX rrunufi nptrBeAeua
s ll2l, Bo scex EBJr1IeEEbrx c;1yqaflx Bcrlbrmfitr BoBHIlHaJrtr B BtrAe AByx uJrr
6Otee yBJIoB, paCIIoJIaraIoIqEXC.f, s o6IaCrsx fiportrBotrOJlorxuofi IIOJI.apEO-

Cru, flpqarcqux ilpal(ruqegnr oAIIoBpeMeIIHo, upuqeM xor"a 6rr oAIIH I{3 yBJIoB

tro.rBJlrercfl B lreuocpeAcrseuuofi 1:lweocrvt r uefirparr,nofi rusnz trpogg+!:
Eoro troJrr. It tena 1116 uuruo4au rrpr{mJlu I. Moprou pr A' B. Cenepurrfi n [10]
Ea oonoBallnu 6onr,ruoro Marepl{ana na6rrogesuft no centa6prcnoft rpynne
rlnrelr 1963 r.

flpunomy rcfipenlrlorc 6raro4apuocrb qil.-Hopp. AH CCCP A. tr. Cenep-
EoMy Ba trpeAocraBJreHrre MEe r(apr Mar,ElrrEoro rloJrfl lr lroJre3Eoe o6cyxgenne
pa6orrr, a ranlne B. B. faueeny Ba r[B]roroE.Tleuue {otorpatlufr.
,4eHaoph 1965 r.
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pyerc.E o6rr.IHErN{ o6paaou rtpra troBToprroM cnaHr4poBaur{nr uao6paxrenur
Comqa.

B [3] ouzcarr MeroA r{BMepeur{fl, ocuosaHnbrft Ha roM, qro ecru yroJr q Me}r{-

4y ueo6rrxnoseHuofi ocbro nJracraH$urlql,, ycrauonneHuoli Herro,qBil?nHo trepeA
npr(craJrJroM ADP, lr rJraBrrofi ocrro ADP cocraBJr.fler 0 ( q < 45o, ro B aHoA-
IroM Tone SoroynruoxtrrTeJr.fl coAepmr.ITc.fl lru$oprraaqufl HaH o rrpoAoJrr,Holi co-
.craBJrflroqefi roux, ralt r{ o cocraBJrflroqux 61ru 0_Lr. Ocnonnoii HeAocraror(
MeroAa aanJlloqaercfl B ToM, rITo uBMepeHr,Ie rrpoAoJrrnofi cocrar.rraroulerl uolr
r o4uoft uB cocraBJlflIort1r,tx Benropa trotrepeqHoro troJr.s trpor,IaBoArrrc-fi r{a BTo-
poii rapuourdxe, qro yxyAmaer orrroueur{e ruyu/curuan. O6pa6orxa aaur,rceft,
roJryqeHur,rx rafir{M o6paaolr, oqeHb rpyAoeMna.

B pa6ore [4] uonaaauo, qro ecJru rrepeA fipucraJrJroM ADP ycrauoBrrrb
Bpaqamqyrocfl trJracrr{nny 1/2 1,, ro curnaJr rra Bnrxo4ax gu{SepeEqr,raJrr,Eoro

{oronerpa o ,qByMfl froroyuuoxttrreJr.rrMlr 6y4et coAep}fiarb uu{opuaquro ne
ToJrbI(o o trpoAoJrbuofi ra uouepequofi cocraBJrrrrorlr4x Marulrrrroro uorx, uo u o6
aBr.rrryre ronepeuuofi cocranlnrorqeii. It conta,rerurrc, r{Br\[epeHr4e BuaseHr{fl
uouepeuuoft cocraBJlrrrcqeii non.s I4 ee aBrrMyra BoBMo?nHo roJrbr(o ua nropofi
fapMoEIlr(e, a aTo? HaH y?fie roBoprlJrocb, trpr4BoAuT r( yxyArrreHr{Io oTHO-
IrreHtrfl myu/curual.

,{ame B roM cryqae, HorAa r43Mepe}ruecocraBJrflror{r,rx 61r u 0_t_, trpotr3Bo-
Att"tcfl Ha ocuoBuoft uactore, qyscrBr{TeJrbHocrb MalHrrrolpa$a onaarlnaercn
rrpr4MepHo rla [oprrAon Hr,r]He, rreM rrprd rdaMepeur,rr4 upo4otr,uoii cocrannaroqefi
uonq. iloaroMy AaJrrlrreiiuee nouvxteEr,re qyBcrBrrreJrbr{ocrrr, Aa}r{e 4na o4uofi
r{B cocraBJr.rrroqr{x Ber(Topa uorepoqttoro rroJrfl, xpaiiue Ee}neJrareJrr,Ho.

flplr paspa6orne Marrrr,rrorpa{a, KoHcrpynqr{fl noroporo orrr{cr,rBaerc.s Hra-
rlte, LrcrroJlbaoBarr MoroA [2], uoasonxroulrali oArroBpeMe]rHo r4ar\{ep.flTo o6e co-
craBJrrrroq,rre BeHTopa nolepequoro rroJrrr Ha ocrroBrloft uacrore, a rrpo/{oJrbHyro
cocraBJr.Eroq,yrc - Ha nropofi rapr{oHr{He. flperzuyqecrBoM aroro MeroAa flBJrfler-
crr rar(trte r4 To, qro qyBcrBr,rrerr]rrocrr Marrrrdrorpa$a o4uuaxoBa Ar.s o6erax
cocTaBJr.flrorqux ilollepeqHoro BeHTopa, qro rroSBoJrfreT AoBoJIbrIo JrerHo aBTo-
MarI,IBr4poBarr, o6pa6orxy aanzcefi 011 u 612. C eroft r{eJrbro B cxeMy r\,rarHr,r-
rorpaSa BBeAer{o HoBoe aHaJroroBoe Brrqr4cJrr{reJrbuoe ycrpoficrro (ABy),
r(oropoe, B orilI,Isue or ABY, orr{carrHoro n [2], pa6oraer Buarrr,rreJ]r,Ho I{aAeE{-
Eee I{ IIOSBOJIfleT peItrCTpLIpOBaTb He TOJTF,I(O aBr4MyT, IIO rd sHaqeIII4e BeETOpa
trolepeqHoro froJrrr. flpu o4uonpetreunoft perrrcrpar{rru 011, 012 rr npoflorr,noft
cocTaBJr.rllotqeit l,raruraruoro rroJl.fl curlraJr or nam4oft rlt3 cocTaBJrflroq,rrx npo-
xoAlrr rro aJIeKrporrHoMy rpaxry MarHrrrorpa$a n u.r4e rrar(eroB cr4Hycor,rAaJrb-
HOrO HarlpflEteHr.rfl, AJrrrTeJrbrrocTb noTopbrx paBrra BpeMeHr{ cTotr}J\Ttr rrepeA
ItprlcraJrJloM ADP rax4oii rza nJracrrruor( 'la ?u. ero BpeMfl paBHo 1l6s cen,

[,rr roro sro6sr [oilyrrr{Tb Mar{cr{MaJlbr{oe r(oJrr4qecrno rau{opMar{r{rd o r(a}H-
4ofi ue cocraBJrflrorr{nx, neoSxo4uuo, uro6r,t B trar(erax coAep}naJrocb BoBMo}rtrro
6onr,ruee qllcJIo rrepr{oAoB cr{HycorrAaJrr,}roro tratrp.rr}I{e}rr{fl, Ho }r{eJrareJlr,rto,
sto6tr ux 66uro rle Melree 10. Tor4a qacrora lrarrpfl)r(eur{fi, npr,rJro}}rerruoro r(
I(pr{craJrJry ADP, AoJr)firra 6r,rrr, ue Merree 500 et4. Pa6ora cuHxpouuo-{aaonoro
AeTeKTopa ua raxofi qaCToTe Irpu uctroJrb3oBalrl,Iu lloJlgprir3oBaHrroro peJre cTa-
IroBI{TC.rI r{eBoBMo}HHofi. floatouy B orrrrcbrBaeuofi Hrr}He Horrcrpyr(rtrr4r4 MarHr{-
torpa{a ucnoJrbayerc.rr HoJrbrleBofi Saaonrrii Aerenrop, pa6oraroquii na Hperu-
sIiIeBLrx AI{oAax [226. Jla6oparopnbre pltrbrraHr4rr r[ aKcrrJryaraqr{.E B cxeMe Mar-
urarorpadta rror(aaaJrr{, sro sror Aeronrop rraAe}nen n pa6ore rl He r4Meer Apefi-
Sa uyra.

C 1961 r. B Marur{rorpa$e ltpr,rucnol:i acrpo$uauuecnoft o6cepnaropurr pa-
6oraer KoMrrelrcarop, aBToMarrrrrecnrd noo4ar1lrfi noupaBfiy Ba rrar\{eHe}r[e r.{E-
Telrcl{Blrocrr{ cBeroBoro rrorona [5]. Oquaxo BxJrroqeHr{e HoMrreHcaropa trocJre
cuuxpoHrro-{aaoaoro Aerexropa ra urrrerpr4pyroqefi /iC-qeuourr4, HaH ero
6rrro 4o trocJreAHero BpeMeHr4, onaBaJroob He coBceM yAaqubrM. flpra lre4neu-
HbIX I/[BM0II0HI{.EX I{HT0I{CI4BHOCTI,I CBOTOBOIO IIOTOKa, AJII4TOJIbHOCTL I{OTOpLIX.
ruaqr,rre,[buo rrpeBbrrrraer rrocrorrrrHyro BpeMeHr{ r{arur.{Torpa6a, HoMueHcarop
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pa6oraer HopMaJrruo. Ornnonenue crpenmu
eTCfl nponopquoIIaJIr,IIbIM HaIIprIlKeHI{oCTtr

perrrcrpr{pyrcrqero ilpu6opa ocra-
MAI}II{TEOTO IIOJIfl:

Uu,
I4:UuUr

IEe UH - HaIIpflI{eHI4e' suaqeHl'Ie I{orOpOIo [pOtrOpIII4OHaJIbHo HaIIp.fl]fieII-
HOCTU MaIIIIITHOIO IIOJI.fl, n Ut - Hanp.fl)fieHl{e, SHaseHUe KOTOpOIO trpoilOp-
qr{oHaJrbHo l{Hrer{cr{BHocTrr cBeToBofo rroToHa 1. IIpr cHaqHoo6pasHoh{ rr3Me-
rJeHr{r4 r.IrlTeHcr{BHocT[ CBeTOBOIO ITOTOI(a, Hanpr,IMep OT -r AO -r/2, Uuoxrltrenr
TlUl]Jpnver r3HaqeHueZlUlte rro3AlleeqeMqepe3 0,3 cerc, rar( Har( BpeM.fl rrpo-
6era uorayHxa rro or(pyxrrrocrr{ peoxopAa cocraBJrfler 0,3 cen.. Muolnr.rreilr
uaut yMeHbrrraercH fro 3r(ctroHerrrluaJrbEoMy 3ar(oHy u qepes 0,3 cen [pr{]vreT
BrlaqeHr{e, 6ilrasxoe x 0,75 IJrr IJr. Hanpaxtenrae, rroAaBaeMoe rra BxoA perucr-
ptrpymqero upu6opa, npl4 Bror,I 6y4er paBrro

0,75UHUr uj:1,5[,is ,

rr roJrr;Ho uepea 2,5 cett. (rrocTof.Er{afr BpeMer{r,r Marrrtr{Torpa{a) oIIo trpr.r6Jrr,r3r.rr-
cfl n HopMaJIbHoMy sEaceHI4IO

0,53UsU1
2
0; :1,06 Un

Cnegorarenbllo, ltpu pear(I4x lraMerrerrr{.Ex r4uTe}rcr4BHocrrr cBeroBoro trororla
Ha 3atrucflx IIoJIfl 6yAyT tro.frBJl.rrT6c.fl JloEt]rbre Br,r6pocbr, AJII{TeJrr,Hocrb r(oro-
pbrx otrpeAeJrflercfl rrocro.flHHofi BpeMeHr4 MarHrrrorpa{a. tlro6sr u36aB[rr,cfl
or aroft om},r6Ku, KoMrreHcarop ueo6xo4rarllo Br(Jllorrtr{rb Ao auterpr.rpyrcqefi
-RC-qenouxra. B lrarnzrorpa{e, Korrcrpyxqr.{r r(oroporo onr.rcr,rBaerc.rl AaJree,
oH BHilIoqeH IIepeA yBI(0IIOJIOCHbIMII ycI{JII{reJI.fIMI/I 2B-I{M.

B n o H-c x e M a M a r Irr4r o r p a { a. Onrrasecnas qacrb MarHI{ro-
rpa{a ocraJrac6 6ea raeMeHeuvrr!, Ba trcnJrroqerrrreMToro, qro aHaflr{Barop r(pyro-
Boft troflrrpu3arlrrtr cBera ycrarroBJle}I He[ocpeAcrBerrHo Ba BxoAIroft tr{eJIEIo
onenTporpasa. vanu cxeNlbr, Eaqr.rlrafr or r(oMrreucaTopa ItHCTpyMeHTaJIbHofi
rroJrnprraaqrrlr 7 (Sur. t) u nx.nrouar {oroyMuo}nrrreJrlr 9, no4po6uo ortr{caHbr
s [2]. Euox 10 trpouenoAr.rr cyMMr4poBaurde r4 Bbrrrraranrde a]roAHr,rx ror(oB Soro-
yMuoErr{reJrefi. curnar, coAep}Itarqrzrt uu{oplraquro o6 o6enx cocraBJrrrrculr4x
llolIepeqHofo rloJrfl, rroAaercfl r{a ycr{Jrr,rreJrr, Moulrrocrtr 71, BbIxo[ noroporo
corJracoBaH c collporr{BJreHr4eM peoxopAa 12, suogxryero llonpaBKy Ba rlsMe-
EeHEe r{HTeHCr{BHOCTI4 CBeTOBOTO TTOTOI{a. HanpnXeUr4e, cHrr}raeMoe c IroJISyIr-
r(a aroro peoxopAa, rroAaercfl Ha yclrJrrrrenn 2B-I4M .14 n sareu Ha I(onbrleBoii
SaaouyncrnrzreJrrrlrbrfi Aerer(rop 75. Ouopuoe Hanp-fl)r{errIe Ea Aerenrop troAaer-
cf c Br,rxoAa reHeparopa 28. Hourrtyrarop 76 ynpaonaercfl I,IlIrIyJIbcaMlr Ha-
lrp.trlneriufi rrpffMoyroJrbuor,l {oprrarr, Horopbre crrrlMarorca c r(ouraHToB troJl.s-
pr4soBaHrloro peJre J. It nrrxo4aM r(oMr\4yraropa qepeB r.rHrerprrpyrcryne RLC-
qeroqxr4 17 u 19 roAnrroceHbr lroreHlllrolvlerpbr SnIi-Og 78 u 20, perr{crpr4pyro-
Ique SHaqeHI{f COCTaBJLfIIOIq,uX Il0treperlHoro IIoJIfl 01, U 6-1,.

Ocnoanoe Aocror{IrcrBo orlr{car{Eor,i cxerrrr BaHJrroqaerc.fl B ToM, qro ctr{rlraJl,
uecyrquft xnSoprraaquro o6 o6eux cocraBJlflroq,I4x florrepequoro rroJr.s, npoNIoAy-
Jrr{poBarr r{a ocrloBuofi qacrore r{ npoxoAr,{T rro oAIroMy Ir roMy }r(e eJIeKTpoulro-
My rpanry. Elauprrxeuue, aMUII{ryAa I{oroporo rrpotropqrrouaJlbua pasuocrll
trepeMerrm,rx cocraBJrflIorrlux Sorotor(oB, c Br,IxoAa 6nona 70 logaetcn Ha ycu-
JrrrreJrE MoqHocrr{ 21 u sareM Ha RoMtrerrcarop r,raMeuerrldtl I,IHTe}IctrBHocrI,I
cBeroBoro fioroma 72. C uonoq,Ero fiepenJrroqareJrr .I1 na rorr,rueucarop Mo?nuo
troAaBarb ln6o uaupa?r{eHr.re, cHZMaeMoe c BbrxoAa 6noHa 70, zruaueuue I{oro-
poro trpoloprlrroHaJrblro ocraroqHoft ltrteucrasHocrr{ B r(pbrJlb.trx nuuuu, uu6o
rrarrpfl)nerrr{e, cHrrMaeMoe c EarpysoqHoro coupoTl{BJreuun sotoytrlHo}r(I{TeJrfl
73. 3ua-reru{e aroro Earrpfl}r{errrd.fi rrpofloprlrdoIraJIr,Ho I{HTeHcuBrIocrIl cBeloBoro
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(Dlrr. 1. EloH-oxelra rvrarnr,r,rorpa$a

rlorofia B Herrpepr,rBH:y-g-tr-eHlpe.-Curnan o BbrxoAa KoMrreHcaropa rioAaercfl
Ea.BxoA ycr4Jrr{re.rr.fl 2B-mM 22. Onopnoe Hanp.fr}r{er{r,1e Ha ronsrieroii',{aao-srrft Aerefirop 23 rroAaercfl sepet yABoureJrr, \acror' 24 ; peJre p1.

9rTri:ll_L.:".Topu crrrHaJr rocrytraer Ha HoMMyrarop ZS r4 BareMqepeBft/.u-qetroqfiy ;!6 Ha rrorerrr(uoMerp AII[-09 ZZ, perucrpupyrcqufi auasernerpo40rrnoft cocraBJrfroqeft lrarur.rruoro troJr.E.,(i" 
"a*ef.om opo4onruoft

cocraBJr.flroqeft Maru[rHoro rroJrfl o6rrsusrl{ o6paaorr, ,. u. ,u o"rorrrdfi uacrore,
ueo6xo4r'ruo y6pa* cocraBrryrc oracrrr*y- 2-J u ryro*po* (ua 6noxi
cxeMe Ee rrpprBeAeu). nrrnnrovra.rr, 6rorz 1J-20 n 24. tTpu 

"rnrroarrrr[ erfix
Onoxos pe.ne P1 u P, o6ecrosr,rBaloro.fl. B raxon pn*r*" pa6orr,r ua {aaonrrfiAereKTOp 23 ue.pea pe.rre P1 rroAaercf oIIopIIoe Harrpfrlr{errr4e Ha ocHoBHoft .ra-
crore, a peJre P, aanopaurrBaer moumyrarop 2d.
_,E,"oH cyMMr4poBarrrr.fl u BbrsraraHrrs {ororoKoB.B tsl ilpr4BeAe'a cxeMa cyMMr4poBa,urr 14 BbrsrdraHrdfl aHoAr{r,rx :roxon {oro-yMHo)nr4reJreli c uououbro AByx rpanc{opnraropoB. Itam4rrft'raa ,rr* ,pr""6op_
MaropoB ruocur cnort, xor.rr r4 ue60urmoft, c4nrar {aarr. ouu6xa o"rorurrauparuoft 0,05% Aa,fle rrocJre roro, KaK {asonrrfi "4ir, 6un cxoruneucr{poBa}r.3ro o6t.ncnflercrr reM, qro crzrHail <uponeaaeu Ba cqer elrxocrnort cBrrBI{ Mein-gy o6nrorxaun. Honas cxeMa cyurrauponaurttr lr Bbr.,rrrauzr {rar. z 

"poq" c*a-
Mbr, otruca,,,ofi s [5], r 4aer s'asuierr,Ho ryq,'ue pesyJr[,Tarbr. omu6xa na-
croJrbno MaJra, qro ee rre yAaercrr o6napyxrarr,.

@nr, 2. Cxeua ya;ra, rpor{BBoAxqero
cyMMrlpoBaHl4e II RbITII{TaHre aHOAIIbTX

ronor tporoynnolrurereft
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gepea trepBErIHyrc o6uotHy rpancSopltatopa 7p1 rlporel(aor ror' Blrase-
Er[e KOTOpoTO trpotropqIIOHaJIbIlO paBIIOCTII IIepeMeHIIEIx Hatrp.fi]fiesufi, uaAa-
roqux rra CotrpOTIIBJIeEIIflX R1 m R2, IIputrporematrl111qepe3 IIEX aHOAHEIX TO-

KoB {oroyMrro?nureJleft (couporunneHrafl -R1 u R, uposoJIoqEEIe, flpequstroH-
Hhre, troAo6paHrrble c roquocrblo 0,050/o). ,(,la yrtrentmeul4.a eMnocruoft cBttln
[epBuqHaf Lt Brop[quafl o6MorItLI rpaHc{opMaropa pactroJlo)I(eubl Ha paBEbIX

KepHax cepAesuuna. CepgeuuuH ua6pau ua l-o6paaulrx trepMaJlJroeBbrx IrJIa-
Ctlln. Haupfllxel{I{e c BTOptrqHofi o6uotxra eroro rpaHc{OpMaropa IIoAaercE
Ha BxOA IIpeABapI{TeJIbI{OIO yCI{JIIlreJIfI. C CoupOrunJIeIII{f ,R, (UponoloqHoet
lpeqr{Br{otrHoe) culIMaeTc.fi IlatrpflEtelrue, Braqeuue I(oroporo rrponopqrrollaJlb-
Ho cyMMe auoAubrx ror(oB SoroyunorHurereft. flepeuenuar cocraBJr.Eroqafl
eroro Harrpfl)r{eHr.rfl rroAaercr rra BxoA rrpeABapr4TeJrbl{oro ycr(JrI4TeJr.E. flocto-
.flHuafl cocraBJlflIoqarI U1 qepea Llgrelpl4pyIoqyrc fiC-qeuouny IIoABoAIarc.fi

H nepemilroqareJrro II (cu. {lm. t) r{ perr{crparopy ocraroqHoit LIHTeHcI{BHocrI[

B ItpLIJIb.gX ilrtlIr,ll.
V cv.Jr Irrre JI14 M oq,ll ocrr{ vr r( oMrrerrc ar o p I{ 8Me I{e-

$\rfl. rtrrTe r{or4 B HO CTI{ C B eT O B oI O 11 OT oI( a. B Cs.seuCTeMt
qro aBToMarrasecxrrft KoMueHcarop rrarvreuelru.fl Ialrrer{cr{Blrocrl4 cBeroBoro ilo-
ToKa BHJIIolIeH trepeA ycI4JIIITeJLflMI{ 2B-tr{M, B cxeMy MaIHI{ToIp,a(ba__BBeAeHbI

ycr{Jrr{reJrrrr }rotqHool.tr c AByxrar(rrlbrM Br,rxoAoM Ha JraMrlax 6IIt4[. Vcunnte-
nu oxsaseulr rty6onoii orpl4llareJlbgoft o6paruoii Caaelrc, 6laro4apa uelry
rrx a\{[JII4TyAHI{e xapal(Tepl{crl{Ku JII{HefiIIbI, a Kos$SLIqraeHr IapMorII'IH He

trpcBbrrrraer-1 %. AuoRubre rlertu ycr4Jrr4TeJreft rrtrTarorctr or cra6lrJlrlSupoBaH"HbIx
nitrpntru:reilefi. I{aHaIbHLIe HaIIpflffieHI{rI rloAalorcfl uepes_6ap_elteprr. Cxe-
Ma KoMtrerrcaropa troqrr{ He I,IBMeHrrJracb rro cpaBHeHl{ro c [5]. 9ro6rr troBbr-

cllrb ycroitql4Boorb CJIeAsIq,eft cl{creMbl, B cxeMy CepBoycI,IJII4reJLfl BBeAeHo

ycrpoficrno, Koropoe r{BMerrfler r..ry6lruy o6patuofi cB.aBI,r rro cnopocrrll B saBI{-

crrMocTII oT yrJra rroBopoTa rroJrByr{Ka peoxopAa. Bvrecto laJrbBa}Ilrqecftoro
aJreMerrra, c noropor.o cHrrrvraeTcfl rralpflE{e}rrre U61 B cxeMy BBeAoI{ cra6l'rJrr{Bl4-
poBar.IHlrfr ucTorlHlll]t [IrTarrrrfl .

I( or rrrl eBbre 6 a B o B bre A er eKr o p r;t. r4 R oMMyr ar o-
p rr. Ieueparop orop;oro Earp.Elr(eltan28 ("y. tgt, t) co6pan ro o6brsHofr
peocraruo-e*rro"rrrofr cxeMe ua nauuax 6)I(1|[, 6|114II r4 6HBC. O4lru rplaog
JIaMtrr,I 6HBC pa6otaer B peHIIMe Karo,quolo IIoBropI{reJIfl, c BbIxoAa HoropoIO
crIrIMaerC.fI ollopuoe Han-pfl111eHl4e. pto Hatrpfl?fieHl{e qepea rpaHc+opMaTop
Tpr ($ur. 3) uo,qaercx Ha qerbrpe {aaoepaqarerlrl. - _{. Haupnmegtr[e, cHIIMaeMOe C {aaonpaqareJlfl (DBy nogaergfl Ea KaroA-
uuft uonrofI4TeJIb c rpauc{opuatopriuu nrrxo4or.l. Hanpxxeuue Ha Bropuquofi
o6,raotxe arolo rpallc{opMaTopa RoI{TpoJILIpyercfl C noMoq,blo BOJIbTMeTpa.

flpll no4roroBr(e Marrrrarorpa{a n pa6ore sro rrarlpfl}r(euze troAaercE Ha BxoAbr

IIpeABapI(reJIE,I{},Ix ycuJluTeJleft AJL,I trpoBepHI,I qyBcTBIlTeJIbHoCTu Bcex TpeX

KAI{AJIOB.
2. Haupxrnenlre, cuuMaeMoe c {a3oBpaqarefifl, (BB2 rrptr pa6ore MafHtr-

torpa{a B pe}KIIMe trBMepeHlffl IIpoAoJIbEoft CoCTaBJIflIOqefi troilfi Ha oCHoB-

uoft 'Iacrote, [o,4aercg I{a KoJl},qeBofi {aaorrrft [erer(Top.
3. IIpu oAEoBpeMeHEofr pertrcrpaqu; ilpoAoJIbIIoft cocraBnflIotrIefi troJIfl tr

CoCTaBJIfiIOIqllx 116trepeqtrOro trOJIf llatrp.fl]I(eul{e' CIIuMaeMoe C {asoBpaq,are-
ta (DBr, qepeB yABoIIreJIb rIaCTorLI troAaer6fi Ha I(oJIbqeBOfi {aaorsrft AereKTopt
pa6otaioquft B- ItaHaJIe IrBMepeEIr.fl upo4olruoft cocraBJlxloq,efi'' 4. Haupaxeuue' cHI{MaeMoe c +r3oBpaq,areJr.fi (DBa, IJopaercfl Ha Aerefi-
TOp, pa6oTalOq,ufi B I(aIIaJIe I4sMepeul{fi CSCTaBJISIOq,UX trOtrepequor'O IIOJIfl'

- 
ItacxaA, co6pannr,rfi rra JraMrre 1r, {oprrrupyer tr3 ctrEycotrAaJIbHOrO Hanp.fl_-

,Itetrufl, cEl{MaeMoro c {aBoBpaq,aTelrfl @84, Eatrp.Ex(eEtre lrpflMoyroJrbEoE

SOprrlu, r(oropoe IloAaerc.fl Ea cerfiy BtIxoAHorO I[IIBepcEoIo KacKaAa c KaroA-

iofi cutturo 7r. orop"oe Hatrp.E)fieHlre lrp.sM'oyroJlbrroft Sopurr, clrllMaeMoe c

nropzuuofr o6u"orxu iparcfrop*aropa 7pr,^uo4aerc.fl IIa HoJIbl{eBoft &aaonufi
lrr6"rop, co6pauutrfi'"u nronux'p;226.-Coupotnnue*nfl Rb R2, Rs u Rt
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CJIYiI{AT AJI'I TEN{NEPATYPHOIl HO},I[EHCAI{I,II4 I{ITOAOB, A COr1POTIIBJIEHIIEI{ 1?5

YCTAI{ABJIIIBAETC.fl HYJIb. HAUPATHEHI4E CI,ITHAJIA H AETEHTOPY IIOABOAITTC]I C
BLIXOAa ycrrJrr.rreJr.fr "zr, pa6orarcqero B pelntrr\,ie uHBepcHoro HacriaAa c r(aroA-
Hoft cBfl3blo. Stor KacItaA cMor{Tr.rpoBaH r.ra [raccr{ ycnnurera 2B-IIM. C norxo4a
tfaaonoro Aerer{ropa clrrl{aJr, uecyqrarl uusopnraqirro o6 o6eux cocraBJrrrroulux
floflepeqHoro rroJrfl, trocryrraer tra r(oMMyrarop. ]tour.ryrarop ynpaBJrflercrr rrM-
IIyJILCaMU trp.flMoyrOJIbHoIO HaIIpflE{eHItf oTpI4I{aTeJIbI-iOii UOfapuOCTtr{? nOTO-
pr,re troAarorc.fr c noHraHroB troJrfpr4soBarlHoro perc PII (j aa {ur. 1) ua 6aarr
rpI4oAoB T1u Tr. B ror IIpoMe]r{yrori BpeMerrr{, HorAa rrepeA nxo;qroii trIeJrbro
crreHTporpaSa crolrr [.rracrr{rrfia Ll 

u}u, oCw xoroporl uapairetrr,nbr oc.fl},r ADp,
r,r\{nyJrbc rroAaercfl rra 6aay rpr,roAa 7r. Tplrogrr Tott Tu orrrr,rparorcfl, tr{ ctr4r-
Har alepeB RLC-\ero,tr(y [oAaerc.s Ha noieHqrroNrerp SII[I-O9,-perrrcrpr{pyrc-
uqrrir anauerrlre 61,.,I{or4a rrepeA axo4r.rofi tr{eJrbro cJreHrporpaSa ycrauaurra-
Baercfl frJracrr,rrrHa Ll n ?u, ocn xoropoii pacnoJrolrieHr,r rroA yrrron z5o x octr*
ADP, uunlrrrbc noAaerca ua 6aay ipl.rofa 21. Tprao4u Tril Tn orrr]rparorcE,
u cr4rr{aJr arepes Apyfyto RLC-\enoqHy rroAaercfr rra rroreHrlrrol\,Ierp 5Iil-09,
perl{crprrpyrorqrfi BHaqeHue 0_1,. (Daea onoprroro Hanprr}r{eH}ra, pa6ora {aao-
BOfO ,r{erenropa r{ no},rMyraropa HorrrpoJrrrpyrorcfl c trotroqbro ocqr{JrJro_
rpaSa.

cxeua $aaoeoro AerenrrrpoBaHr.rrr B HarraJre r,rar{epeHrffl upo4onr,uofi co-
craBJlflrorqefi nor.s aHarorusua onucanr.roli Bbrrrre, lr noSTor,ry oHa He rrp1rBo-
il\LTC.tr. Tplro4r,r, pa6o'rarcque B r(oMr\,ryrarope EToro FiaHaJra, o.l,npbrBalorcfr
TOTAA, HOIAA TIEPEA TqEJII,IO CTIEKTPOIPA{A YCTAUAAJIIIBAETCfi TA IIJIAC?UHHA
71,t lu, ocu HoTolloli [apaJrJre,rrrJErr ocnlr A]lP.

AuaJr oroB oe Bbrrrrdc.rrrrreJrr,rroe ycrp oficrB o (ABy),
olrrcaHr4e Horoporo rrpr,rBeAerro s 121, r{rfeer p.trA r,reAocrarr(oB.

1. tIn Bbr4aerc.E BnaseHrde Ber{ropa [oflepearr{oro rro,[rr.
2. B rex o6racr:nx anaqenurYr x, rAe tg 21 o6parqaercrr B oo, yrJrr,r orcsrd-

TbIBAIOTC'I BECbT,Ia IIEIIaAe?I{Ho.
3. oupegenenrae tg 21 upolranoArrrrcrr c uor{orqbro peoxopAoB, ocu }roro-

pLIX CBfISaHLI C I,ICtr0JII{I{TeJIbI{bI1\III ABl,llareJlflr{r,r CepBoy0rrnr,rrereii. 3ro UO-
Hr4lRaer HaAelKHocrr' paQgrrr npn6opa I{ yBeflr,rsllBaer B1]eM.fl orpa6o.rHra.

B ou[cnrsaemou ABY pcaJrl,Iayerc.s BoaMoirir-roctr, npel4craBJrer{],rr crrry-
corrAa.IrbI-Ioro Ilanp.alrieHurr B BrdAe BeHTopon [61. flplr nexropr.roM cJroir{errrrr{
I\ByX Cr,rrrycoruaJrbr.rrrrx Ilallp.sHieulrit u1u 7, o4r.ror"r r'r r.olir )He qacrorbr, lro
cABr{Hyrlrx uo rpaae ua 90" aN,IrrJInryAa peByJrrrTr{pyrcrqero }rarrpflirieur.rfl orrpc-
AeJrfl ercfr Brrrp affi errr4eM

tr - l[ u? ,rt-;.

(Daaa naupn;{{eHr,r.E f/ orrrocrarelr,uo U1 orrpcAeJrrrercx no Sopuyle

tLtgq: 
i,1S.

ABV suuoJrnrrer cJreAyroqrre otrepaqulr.
T. CHNAgT,TOAET }IAIIPfI?fiEIrPifl IJT 

-M 
U,, AMI]TII4TYAI,I KOTOPbIX COOTBET-

crBerrrJo rrpotroprlrtoHarrE,Hr,r 61, r{ 01,.
2. Perrcrpupyer aMrrJrrrryAy peayJrrrr.rpyroqero rrarrprr?fielrrr a u, swa-

qeHr,re r{oroporo rrpolopq].roiranruo 01 .

3. Perucrpr4pyer c/{u,rr Saar,r nanpnxenza u otnoci,rrenr,no (J1, T. a.
aar{Myr uouepeunoft cocraBJurroqeft nons.

Enox-cxelra ABV upuneAer{a Ha $vr. 4. B xaxgolr r,ra rrorer{qr.ror,rerporr,
perr4crpr4pyrotr{r{x sHarreEtrre cocraBJrrrmqr.rx BeHTOpa roIIepeqHoro rroJrrl
0,1, , 6,-,, ycrarroBJreHrrr AorroJrrlrrreJrbr'rbre peoxopAr,r i tt 4, cooour;re c peoxop-
AaNIm rloreHl{r{ol{erpoB 3II[-09. Ha atla AorloJrrlr,rreJrb]rbre lleoxop4r,r br 6rb-
nos 7 u 2 ilo,latorcx oArrllaxoBrrre rlo aN,InJIrrryIe, Ho cABr4rryrrre rro ,truae na g0,
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cI{HyCorrAaJrbHHe Harrp.fl}r{eHr{fl c qacrororl 230 aq, cpeguue rorrKr4 peoxopAoB
saaeMJrerrbr. flpz cueqerrutr crpeJron rrorelrqr.rorraerpba anlI-0g 

"rrpuuo'rmBJIeBO Or TIOJIOIHeI{I4fl H-yJr.fl C noJrsyHr(oB peoxopAoB cHr{MaIoTCfr }raflpfH{eHugUr: Ub, sin q u Ur: Uz* cos q, aMrrJrr,lTyAr,r Horopr,rx coorBercrBeH,o

@at. lt. Eno*-cxelra arJaJroroBoro BlrqrrcJrrrrel'noro ycrpoilcrna
J 

- 
reHepalop cl,Jlrl.cor{AaJtbHoro ltanp,}I{eltilfl c t-CrlII4TeJIeM M0ITUIOCTIT; Z _ tagoBpa-

rrlareJrb r.r ycr4JrrrreJrb r'rorulrocrrr; 3, 4 - pcoxop,uLr; 5 - c],MMrapyrcuuii rparrctlopnratop;
6, 15 - yorJlrrreJrr{; 7 - BbrnllflMurelrb; 8 - trpa60p, perr{crpr{pyml\Hr1 B]ra.reHr4e 0_L;
9,I6 - 6,r1orilr, rfoplr,,pyrorqlle rranpflEie,rre lpnMoyroflbHoii q)oprbr; 10,j2 _ 6loii,
$opunpyrorqlre sarrycHaroque r.rMrryJrr,crrr; 11 ,13 - rprrrrepLr; 74 -- drasoBparqarerb;
17 - 6ilo*, oopnxtplroulili,i crorr-rrM[yJft,cbri 1S _ raroguufi [oBToptrrerb; ,9 *
Br,InprMr'rreflr, r.1 r{Hrerprrpyrorrlan RC-qenouHa; 20 - n1:n60p, perrrcrplrpymuluji aSr.rMyr

IIofi epe.rHoi,i cocran.narollefr lrarH]rr]toro noJrE

upotroprlr,rorraJrrrHbr BHaqer{r,1flr{ 6-L, u 6-1., flpr'r zaueneHEl4 aBr,rMyra nolepeq-,
irsrx none6aur.rrt s npeAeJrax 0-180_"_{a-a'a_uanpr}fierrr,r.tr U, noryueuHoro B pe-
syJrbrare croilieHr{fl Hanpfl}r{eHrrii. Uru Ur, vewennercs B npeAeJrax 0-360'.
I'ro xoporuo Br{Ar{o Ha Benropuort 4r,rarpaniue $ur. 5. IIo ocra a6cqucc orxJra-
AbrB aerctr rralpfl ?r{eIIr{e 71, auuur'lTyAa K orop oro IIp olopurzoHa Jrr,Ha SHaqeHr4IO
d r ,, & To ogII opAI,IHar - U r, aMUII{ryAa Horopgro npotropqrrgrraJrbrrA BEa-
qelrrdro 61,. Snan (rrJrrocD coorBercrByer ornnonerin,o 

"rpnrn, AfIfI-0g BrrpaRo,
a 3I'IaH (I,II,IIIyC) 

- 
BJreBO.

@rr. 5, floctpoeure peaynBrnpyrcqero
Benropa U no ero cocraBJr.ErotrInl.l U1 r U2

c nrix oAuoli o6lrorrra cyMMupyrcqero rp aucSopMaropa d p eaynrrrapyrcqee
rratrpfl?fieHr{e u no4aerc.s H-a BxoA-ycuJrrrrenfl lroquocrz 6, BareM Ha BErtrp.s-
MI{TeJIB 7 u uoreuql{oMerp 3II[-09 B, perucrpupyrcrqzfi aMnJruryAnoe Buaqe-
Eue Eatrpflll(errmn U, Beiltrql{Ha l(oropOlo trpOflopquoEaJlbHa AJIuIIe BeItTOpa
nonepeqHbrx none6aulrft.

*_ c4nzr {aarr nanpa}fieur{fl u ornocurenr,uo {aarr orropnoro Hanpfl?fie}r}r.rr
Uon, curaMaeN[oro c BbrxoAa reEeparopa i (cu. {rar.4), onpegernercfi opueH-

taqraeli BOKT op a n oueperlHr,rx n one6 anrafi B 
_H 

aprrrHlrofi unocx ocrr,r. 0 rra .rinpa-
]r{eHr4.E troAarorc.rr rra BxoAr,r Saaouerpa (5uoru g-20).

Q\ nl-ts
/ ott
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MrrreJrr,. Haupxxreuue, cHr,IMaeMoe c
Bbrrlpflrrr,IreJrrr, uepea fiC-qetroqxy
r4 AeJrr4TeJrE, Harrpfl?r{eHr{fl rroAaeTcfl
Ha perncTpaTop AJrrrHbr Ber(Topa
rorepequrrx Hore6anufi 0 1. Macurta6
sarrr{cr{ Mo)r{er r43MeHflTbc.'I [pr4 rlo-
MOq,r{ [OpeMerrHolo collpoTrIBJreIr[rI
fi1. Ha BxoAe Saaouerpa BHJIroqeIl
ycr{JllrreJrb-orpaEvqrrrerb ilrilo,
{ opnupyrcqufr uz cuttycor4AaJrblroro
Hatrp.ax{eHl{fl, cr'rr4MaeMoro c aHoAa
xlaMnst JI 2, HarrpflHerrr4e rrpflMo-
yroJrbHoft {opltrr. ftacxa4, B KoropoM
pa6oraet JraMrra "7u, {opuzpyer I4B

rrepeArrr,rx frpomon [prrMoyroJrbHbrx
r4MlyJrbcoB SarrycHaroqr{e r{MrIyJIr,cbl
orpr,IrIareJlr,uor,i uolxpnocrrt, HoTo-
pbrMr.r ynpaBJrflerc.s rpr.Irrep "IIu, \e-
rnu1rft qacrory cJreAoBaHl{fl rlpfl-
MOyroJrbHblx r{MIIyJI},COB Ha ABa.
Ecnra .racrory cJreAoBaHr{fl upflMo-
yf oJrbHbrx r{MrryJrbcQB Ee yMeHr,IxrrTb
BABoe, ro rrpra cABr{re {aau narpn-
)HeHr.rfl U otuocrareJlr,Ho Saarr ua-
npfllr(eHr4rr Uor,6rraaxou x 360o,
rprlrrep 1r, nr,rpa6arr,rnarolqufi upa-
MOyf OJIbHbIe I{MlyJIbcLI' [II4pIdHa It O -

ropblx rrpouopqrloHaJlr'Ha cABr4ry

Sasrr, Haqr{Haer pa6orarr, neycroli-

ru_l
I

Onr.7. Ooprrl,r nanpaxeuut B Eerroropnx
Toqltax cxerrrtr ABY

I . -. ailoll Jlzi 2 - alroA llpaBoro rpuoAa "ryr; 3 -
riaroA flpaBoro rpuoga Jf6; 4 - auol flpaBoro
rproAa ,II0; 5 .- fiaroA flpaBoro rptro!a Jl1; 6 -
arroA npaBoro rpr,IoEa JI!; 7 - riarol trpaDoro
rpuoga .Zei 8 .- aHoA "[10; I - 

ynpaBrflIoua.B
certta ilrr

Cxelra ABV npraneAeHa Ha {ur. 6. Haupnrxerurfl, cHnMaeMbre c rloJrayrr-
r(oB peoxop4on ,3 u 4, uo4arorcfl rra cyMMr{pyroqufi rpanc{opuarop 7p1 u aa-
reM Ha ycrrJrr,rreJrt,, co6pauur,rii Ha JraMrrax JIlu JI ,. flpra lraxcr.rMaJrbrroM ypoB-
rle BxoAr{oro cr4rnaJra U arrannuryAa cr4rlycol{AaJrbr-roro Harrp.fl}r{eHl{E Ha aHoAe
JraMrrbr JI ,gocruraer 80 a, arrau o6ecnequBaercr pa6ora rra rrlHefiHorll yqacrne
BoJrbr-aMrepnofi xapaxrepr,rcrr{Itr Ar.{oAoB \226, rra Horopbrx co6pan BbIrIpr-

W
rl_fm

I

qI4BO, TaI( ItaI( BpeMf BoccTalroBJlelll4fl CXeMbr 0TaHoBI4TC.E HeAOCTaTOSHE'IM.

tr4a eaAHrax {pouron I{MIIyJIbcoB npflMoyloJlr,uoft {opuu, cHuMaeMrlx c aHoAa

JIeBOro Tpr.{oAa JraMrrbl 1u, $Opr,r,rupyloTofl I{MIIyJIbCbI IIOJIO?fiIITeJILHOiI ilOJIgpHO-

CTrI, Itoropble, SHIIMaIOTC.E C HaroAa npaBolo TpI{o_Aa nauusr 17. Srun'lu uu'
IIyJIbCaMI{ orfll{paero-fr nesrrfi TpI{OA JIaIvIIIbI .Zr, pa6otaroq,eft r CxeMe Tpllrrepa.

Ha ntopoii nxo4 fraaoverpa Tp, troAaercfl cLIHycoLIAaJIrIIoe HaIIpfl)I{eHIIe
f/o,, c nr,rxoAa lerreparopa 7 (crr.l. {rar.4). Haupxxenrae' cEIIMaeMoe c Bropl{q-
noit o6ruornt tpauc{opMaropa 7pr, uepea $aaonparq,areJlr, IloAaercfl Ha ycl{-
Jrr{reJrb-olpaHrtIr{TeJIL JI ,r .Xro, Koropllii {opuupyer HaIIpfIE(eIIIde npflMoyroJlr,-
noii {opuir. I{aqtaA, co6pauurrii rra JraMrre JI* vt nepeAu}rx {pouroe trp.flMo-

yIoJIbI.ItIx IIMIIyJILOoB Sopuupyer uMIIyJIbCbI oilpI4I{areJIbuoft lolxpHocrl{'
r(oropbrMr{ Baurdpaerc.tr nesirrt rpr4o4 JraMrrbr ,Zu. (Dopur,r_rrarlpflrfie}Irrrl s r'Iexo-

ropblx Toqnax cxeMEI {asouerpa npI4BeAeHbI ua Sur. 7. I4nuyrl6bl IIpaMo-
yrOrsnor,i SOpunr, aMIIJII{TyAa I(oTOpLIx }IeI,IsMeIIIIa, a rrlrlpl{rla trpolOpqI{oHaJIb-
Ha CABLIIy Saarr rralpnixenrair U tr Uor' CHI4MaIoTcfI C aHoAa IIpaBOIO TpI'IOAa

TpI,IrIepa 1, r.r uo4arOrcfl I.Ia y11paBJIaIotrtryrc CeTXy I{aroAuolo [oBTopIIreJItI?
co6pauuoro ua npanoii rroJroBr.{rre JraMrrbr Jlp. Ha Br,IxoAe r(aroAlroro noBropr{-
TOilfl BHJIIoseII BbIIIpflt\{uToJIr, I( Koropol{y qepeB I,lHTelpl4pyloqyrc fiC-qeuo-r-
fiy noAKJIIoseH [oreHl{I{o},Ierp SfIfI-Qg, perllcrpl4pyroquft suaqeHue yr.rra y'.

Macurra6 Barrr{cu r{o}fier rraMerlflTrrcfl c rloMolqbro rlepex{euuoro coflporI'{BJre-
Il:r,tt Rz, B Cxelty {aaouerpa BIteAeII 6lox, oruuparcrqllfi cxe}Iy roJlblto rol4a,
KOrAa aMnJrr{TyAa }Ianpa}r{eHl,rfl u rpeBLlcrrT aMTIJII'tTyl(y tuyMoB.

I
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Ha HaroAsmft nonropnte,nn, co6pauur,rr,l na,resoit rroJroBuHe JraMlEI JIp, lo-
.AaeTcfl cr4Hycor{AaJrbr{oe Hanp.fr}T(eHue c ar{oAa JraMnr,r JI ,. Ha BbrxoAe fiaToArro-
ro IroBTopr4TeJrrr BKilroqeH BbrtrpfMl{TeJrb, r( KoropoMy IIOAKilIoceHa o6MoTRa Bo3-
,6ym4eulra rroJrflpr,raoBarrHoro peJre P[-5. Cxeua {aaorvrerpa ue pa6oraer Ao rex
nop, flOfia HOHTaHTLI IIOJLtrpI{BOBaHIIOIO peJIe BaMbIItaIOT IIa Be}IJIIO CeTI(y npaBoro
TpIroAa JraMrrr,I il0, r. e. noHa HanpflffieHr,re na o6Ir,rotHe peJre HeAocrarosEo AJIfl
cpa6arr,rnaura,a. rlopor cpa6atrnaurr.E ycraHaBJrr{Baerc.rr nepe(rroqare,nev ff .

AHo4uue qenu ABV nr{TaIorc.s or cra6r,rrraarrpoBaHrrolo Bbrtrpflr\{r4ten.a. Ha-
Ka.rIbHbIe HaIIpfl?fielII4R ua lartulr .21, JIr, J7, m "ilo [OAa]orcfl vepea 6aper-
reprr. Snaueune orru6rr{, noropym Br{ocr4r ABy, B ocHoBHoM oflpeAeJr.flerc.rr
roqrrocTbro r,rBroroBJreHr4.E peoxopAoB Ir lre fipeBr,maer 0,50/o Euarta3orroB r{B-
nepenufi upu6opa. feueparop Harrp.fl?r{errufl Uon c qacrorort 230 eq co6par
no peocrarHo-eMxocrnofi cxeue Ha JraMrrax 6?Itlfl u 61114II. Hanpxxrenue,
cHr4Maer\{oe c BbIxoAa reHeparopa, troAaerc.fl Ha ABa ycuilmreirtr r(otq,Hocrlu c
AByxrar(rr{r;rMr4 Br;rxoAaMrr rra JraN,rtrax 6flt4fl. O4r,ru ra arr4x ycrrJrmreneft nog-
nJrroqeH r( BbrxoAy reueparopa vepea SaeoBpatr{areJrr,, cABr{ramrqtrfi {aay na
90o. VclrrureJrrr oxBaqenrr rny6onoii orplrqarensnofi o6patuofi cB.rrBBro rr
r{Melor 6ornruoft Batrac r{otr{Hocrra.6naroAapfl qeMy xoa4druquerrr rapMoHrrH He
lpeBblrlaer 1%. Hatpnxrerrr{fl Ha BbrxoAax ycr4JrrrTeJrefi [oAAepH{lrBaloTcf }ra
SaAaHr{or[ ypoBHe c lroNroq,bro cJreAfrqr,rx cr,rcTer{.

B sarnroseur,re 6naro4apro A. E. Cenepnoro Ba coBerr,r, r(oropbre rlaBaJrr4cr
npra paapaSorxe r{ Harramr{Barruu upu6opa.

16 lena6ps 1965 r,

1.

t

J.
4.
5.
6.

Jlureparypa
B. E, Crenarron, A. E. CenepEr.Iii. llas. Itpr,rlrcnor'r actporlr'ra. odc.,1,962,
28,166.

A. B. E p yE c, I{. C. I{ rrnyrr rru, A. E. C er e p Ebrrl. tr{as. Itpr,rncnoftact'po-
r]rrra. o6c., 1965, 33, 80.

B. A.. I'I ortr[a, B. H. O 6 p npri o. leoilraruerrrar{rraaporior\rrrfl, 1.964,4, 17,
JL l\'L H o r Jur p. Conncvlrr,re [arrrr,re, 19115, 10, 66.
H. C. H II It y Jr r.r u. trIae. Itprrlicnoir acrpo$us. o6c.,796tt,31, 209.
C. O. A o 6 p o l y/{ c rt rrrl, B. [t. T rrr on, Cverno-pemarorqne l,ctpoltcrna. O6o'
liourna, 1953.
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onPEAEirEHI,rE COI{EP}LAHIIJT
HErtoToPbrx SJrEMEr{TOB t{A COJTHIIE

1 IO CIIEITTPAM COJIHEAII-IbIX tIflTETI.

'"fl 31',#?#^?t?.i;flii,ffi,'ffi,5'^!'"
O. E. Zg6oo

flo ansfnaaeutuot uupure peaouauauofr. nurat nurnx.6707,9 A n arazsaleuTmrM
if,rpuEaM Eecr{oJrBnEx ausrfi sarpur u aJlroMuErrx, uanrepbur.ux B ctreRTpax coiIEerIIIEIx
xl.Ererr, C troMoqbio npnaofi pocra otrpeEeJreEo coAepE(aEue JrtrrrlE. Oso orrasaercE or BEa-
lreutrfi,troJrJruerruoro rrorrtrEau.rrrrrx 6103,6 A (lgnri,r - 1,8) [1], ucocrasrrer lg.nir11 -: lr2 # 0,3, T. e. Ee EaMEoro trpeBrflrraer co4eprrauue irr4ru.E B Soroc{epe, rfie lgy'f1i :
: 0,96. Paastrqa EaxoAlrrcfi B trpeAeJrax BoBMorrcgbrx oma6ort. Ilpunaro, uro lg.lfg: {!,,Q.
.Ilo-augruonty, o6paaooarue JIrrElIIr 6103,6 A cB.aBaEo c trorJroqeutreM Ee roJrBRo aroMaME
.rzrrx (6neuga).

A DETERMINATION OF THE SOLAR ABUNDANCE OF SEVEI1AL ELEMENTS
FROM SUNSPOT SPECTRA. IV. THE LTTHIUM ABUNDANCE (6707,9 A), by
E. E. Dubov,- The equivalent width of the Li resonance line 6707.9 A and those of several
lines of Na and Al, measured in spof spectra, were usod for determining the Li abundance
.by means of the curte of growth. It is found that lg y'[Li:1.2 :t 0.3. This value differs
Irom tbat obtained from lhe Li line 6103.6 A (lg /[r,i : 1.8 I1]) and only slightly exceeds
the Li abundance in the photosphere lg,I[1i:0.96. The latter difference is within the
limits of possible errors. It is adopbed that lg Nrr:12.0. Apparently the formation of
the 6103.6 A line is connectednot only witt the absorption of lithium atoms (blends).

Pasee [1] uaruu 6rrto nonaeauo, cro ecnu c.xa6yro Jrrlur(ro 6103,65 A n
oner(Tpe cofiEeqllbrx tr.ffTer{ IleJrriltoM trptrnEcarb trorJrorqeEulo aToMaMtr $uTfr.fi.,
'TO OTEOCUTeJT6HOo CoAeprfiaHne JruTtr.E B rlrooJIeAoBaHr{OM EaMr[ tr.flTEe Ni 71 UO
r(araJrory ltprrucxoft acrpo{uarmeorofi o6oepnaropfiu cyqecrBerEo trpeBbrma-
,er ero coAepx(aHrle n {orocSepe Coruqa, rAe, corJracuo [2], lg y'[r,, : 0,96.
Oror neoxuAaanbrft peByJrbrar rpe6oBar rrp oBepxr.{.

Huxe orrrocrlreJrruoe co,qeprfiarrtre JrETr{fl B tr.ETEo -otrpeAeJrreroa, rro anBtr-
BaJreuruofi rtrEpurre peBorraucrrofrr xz:r;un Jrurr(rr 6707,9A B ctremrpe coruequoro

prr lllnapryrrtrJlbAa - Illycrepa, trprrBeAeguoft n [31. Mareprar ua6nrogeruft
otrr{cau r [41. Tlayuancfl crrer(rp cofiEoquoro tr.flrna Ni 69 no Raranory ]tpAO,
lo.rryserlbrft ua crextporpafre c Au{paaqrrourroft pememoft (4ucrepcua
2,66 nnl A. B rrerBeproM troprnne) Ea 6ameEEoM coilEequoM roJrecftotre ItpAO,
:rd crrenrpbr, trofiyqenubre Ea ctrenTporpaSe c DmeJro. Terr,rneparypa uarua N} 69
(uo pacupeAeirerrrro eueprtrr B HenpepbrBnou cuenrpe) 4660"K (0: t,0B),
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rrapaMerp pacce.frr{Horo cBera cL:0,7 (clr. l4l).3Hnnsa;renura.fr rrrr4pr{Ha Jrr,r-

IrI{Ir JII,Irr{fl 6707,9 r\, ucupannerrFrafl Ba pacceflrrur,rli caer, paBHa 710 nt,A,
ruy6una R llerirpe rrtrrrl:lr 0,33. Typ6yJrerrrrra.rr cr(opocrb Anfl I{aHHoro rr.rrrrra
HaMrr He orrpeAeJIrrJIacr,. OgHaHo, TaH KaH oKaBaJrocb, cro BeJrr,rqr.rHa npIrrrflTo-
ro BHaqcHI,Ifl rvp6yleHruor"i cHopocrtr tr{aJro BJrr,rrrer }ra pe3yJrbraru, naur,r 6rrra
npflrrflra cpe,qrrflrr AJrrr.rraren Berrlrqr{rra - 2 n,u,l cerc [5,6]. flocrofl]rrrafl Bary-
xarrr{fl o rar{}r{e rre ofipcAeJrflJracb (oro uomer Brrecrr{ oruu6Hy Ao 0,15 B Jrora-
plr{ue rll4cila arouor) , Har{r{ BBflra cpeArrrr.rr BeJrr.rqr,rua rro Aarrrrr,rlr [6]. flpuua-
ro, uro-2o:1,5. Erqe n [6,7] 6rrno ror(agaHo,rrroonpeAereHrleqr,rceJr aro-
MoB rlo KprrBr,rNr pocra Aaer HoruqecrBo rrorJrol{arcrqr,rx aroMoB uag \ cnz
rflTHa rrpr,rMepHo n 10 paa 6o,nruee, qeM HaA I cnz SorocSeprr, TaH RaH roa{-
{lrqueur Helpepr,rBIIoro [orJrorqeHrtfl B rrflTrrc ]reflLlre. Iloaror,ry raccJreAoBa-
rII,Ie XI,II,II,IqeCHOI'O CoCTaBa MO]I{IIO [pOBOII{TL, TOJILHO CpaBHI,IBaA COAepHaHLIe
oArroro sJreMeJrTa c Apyrrlr\r. B Haqecrne BJrer,lelrra cpaBHeHr{fl urr nr,r6panra
anrcuurrlaii. B 4anlueiiureNl rrpeArloJraraercrr, cro coAep)ilal{r,re aJrroNrr.Irrr{.8
B rrflrrre ranoe H{e, Rar{ rr B rreBoBr{yrqeuHor:i {oroc$epe.

Anrolrrar.rnll rro cBor,IM rrorrr{Baul{o}rrrrrr,t csoricrBar{ roxoxt u.a rlmru,h [47,
a ero Jrr.IHr{q 6698,68 A pacuo;roxeHa B crrenrpe B rrerrocpegcrnelruoi.l 6m,rao-
crr{ or peool{alrcHofi nlr'num Jrldrr{fl 6707,9 A u o6naAaer rroqrrr raHoft rrie ar{Brn-
sanerrrHoii rulrpr.rlloir (79 nA [ocJre EcrrpaBJrerrr{fl Ba paccesr.rurrr,i cner). Ta-
xun o6paaorr Mar(cr,rr{aJrr,rro r4cr{Jrroqaercfl BJrrrrrnr{e xouxperuofi crpyxTypr,t
AaHlroro rrflTHa. fry6lrna B qeuTpe ilfiH\ru cpaBrrelrr4rr 0,24, cogepmaur{e aJrro-
v,lrtvtt, Barrroe rraMr,r corJracuo [2], cocraBJrrre'r 6,2 n .norapr,r{ue uucna aro-
MoB, ecJII{ cqtrrrarb, rrro AJrrr BoAopoAa 19 //n - 72,0. [tax r,ranecruo, r(pr{Ba.rr
pocra Aaer BotsI,ro?firIocrr, IIo 0nBI{BaJIeHTHr,I{ [rr4p?IHar{ W7, Itydurte B Ilerrrpe
lu.F'.tt\r fi" i,r 4orru,nepoBcr{r.fir rroJryrtrrrpr{rrau Al,p paccMarpHBaeMbrx nranuii
r.rai,itlr oruorrrerrrde olrr,lsecx[x roJrrrluu B rlerrrpe lr.rnr,ril (Xo) , a tto rrelry -oTrroLtICHI4Ie CLICJIa rrerirpanr,urrx q r4oHI4BI{poBarrHrix aTor{oB. B I(o}req.Ho]\[
CqETE

le1[L(Li) : lsN,(AI)- ts H +0(AxAr - A x;i) *
(c/ I) lr - lur,i

I l8' (q/ t)Li -l- 19 ,n-rr

34ecr A1 - alleprr{fl rao}rrraarlrrlr c Hr,rx{rrero ypoBn.rr paccN,rarpr{BaeMoro nepe-
XOAa' 1{1 - 

rII{CJIO }IOIIOB, & Uo - CI(OpOCTb I(BIlHe}r}IfI aTOMOB AaiIrIOlO SJIO-
I,leHTa. flpn pacuetax lrpeArroJraraJrocb, rrro MorurHo npr,rrreurrrrr droprvrynrr Ca-
xa ra Eorr,rIMalra. Peaynmar sbrqr,rcnenurl:

lg //"i - 1,2 * 0,3 (lg ArH .-= {2,0) .

Asanorr,rqnoe Bbrqr4crroHr{e BrrrrroJrrre}ro rraMr4 rro Jrr,rnr{flr{ At I 5557,1 A,
NaI 5153,4 A u NaI511rB,9 A Inn rrflrrra i\i71uor{ararror.yEtpAO. SHsrasa-
,TIeIrrIrbIe urapuirrr I4x npr.IBeIenr,r n [1]. SHnr.rna.terrrHafl rxr{pr.rrJa rfii]F'utr JrU-
run 6707,9 A no cnerupy rrrrrHa N! 71, rrorryrrelrHor\ry c 4u$pamqlronuoi,l pe-
r:rcrxoii, Wt, : BB .aeA. Teuncpa,r.l,pa rrflrria 4470"1i (0 : 1,13). Co4epxta-
III{0 lrarpl{a n Soroc$epe lg/y'y,,:6,30 rro l2l. Peey.nr,tarr,r nr,rulrcnenufi;

J.'I,'urur,, :, 3015 ,',r4, /?" .:0,22, lg /{r-t(rurr,r) =. 1,18;

il[or*.,,' : 59,1r ,rtA, ll": 0,31, lg A-r,,(ur.,s,.y : 0,82;

l.I'/urrr,o =- ,3,3,5 
^tA, 

Il" - 0,4-s, lg AI1,i15153,1y -- 1,29.

Oupe4e.nelttro coAep,rrarrr{rr Jrr,rrr,rrr no crenrpar,r co.ilrerrrrrrlx riflTer{ Br,rrloJr-
IIeIlo IIeAaBIlo llhta.irenr u lLlperepor'r n [51. Oirlr corrJrrr Ro3rroir{rrr,r}r Bl,rq}rcJr.arrr
coAepri{alrl4e JIL{rIrfl rro i]I{BrrBaJrelrrrroii ruuprrrre Jrrdrrr.rr.r 6707,9 A lro rpopr,ry;rau,
[pI4r{eHI{r\,IDItI ToJrr,Ko 4.rra c"ua6srx lltgur:i. CpeTlrita cnl]I4BaJrerrrrrar{ urrllr4rra
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lrvutrrt 6707,9 A ,o rp", paaJu4qnrrr{ crrenrpaM ue [5] panua 136 nA, uro
corJlacuo xpunoft pocra, rrpr,rBeAeulrofi Vuaonr,4ou (cu. [3]), gaer orr(Jrorreur{e.
or Jrul{efiHocrrd rra 1,1 n norapu{ue uucna aroMoB. flpunRro, rrro y 11s11 rry6r-
Ha Jrrrnr{rr R":0,4. Taxulr o6paaou, no AaHHbrM [5] Aotmuo ,,oilyqur.cr,
qTo coAepmalrlre JrrITr4f B rr.rrTHe 6ornue qeM rra [opflAon [peBBrrlaeT ero co-
AepffiaHrte B HeBoaMyrr{ennofi $oroc{epe. 0ro naxo4urcfl B rroJrHoM corJracrrfl
co cr{aBaHHbIM Br,Ime; xuulaqecxul"r cocraB cJleAyer orrpe4eJrfrr, I,IcxoA.rr ITe I{B
qI4CJra aTOMOB Uap,L Cltz rrflrlra, a I43 cpaBHeHr4fl qr{ceJr aTotloB paSilurrHrrrx EJIe-
MEHTOB.

I{rax, peByJrbrar, floilyqeHnbrit nanrra uo peaouaucnort ilrrtutr illr.tsfr
6707,9 A, ue rroArBep?fiAaer paHee cAeJrar{Horo BbrBoAa o BuaqrrreJrbHo rroB},r-
meHrroM coAep)fiaHrrr{ trrttrfin rraA rr.rrrHaMra. flo-nlr4raMoMy? aro pacxoE(Aerrtre
c [{] onsaago c reM, qro JrI{Hnfl 6103,6 A ssr.Eerc.fl peayJrbraroM trorJroqeur{.E
He TOJIbT(O aTOMaMTI nefirparr,noro Jrr{Tr{fl, T. e. flBJrtreTc.fl pesyJrr,raToM 6JreH-

Ar,rpoBaHr{fl. B l5l uoryireHo, qro Dr(BuBareHTHafl rxr.rpr4HaT coorBercrByroqas
iltnlwu6104 A, paBHa rrocJre r{cnpaBJreHr.rfl Ba pacceru}rufi cser 7,6 nA. flpu-
MeH.rIn coorr-IolxeHlre (t) lra [1], uo.rysuM, qro ntyrnytfl,6103,7 A Aonrxua r{Merr}
BKBr{BaJreErHyro uupr{Hy Ig ^}7u10, 

: lg Waro, - 1,83 e + 0,358. Ilogcran-
Jrsfl, corJracno [5], 753,4 nA am usura c reMneparypofi 3600" u 720,2 nA
AJr.E rrflrua c reMrreparypofi 3690", rroJryqr{M 0,96 u 0,85 .arA coorBercrBe}rHo.
Octa.nr,uoe rrorJrorqeHrre s sroft AJrr,IHe BoJrr-rbr, r{BMepeH}roe s [5], ]re cBflBar{o.
c aroMaMr4 :rurrvln. A. Itraacarnyp t8l HarrreJr Dry JrrrHr4ro Aa?fie B crrexrpe He-
BoaMyrqeHHoft Soroc$epr,r. Ee AJrr.rHa BoJrHLr uo [B] cocraBJrfler 6103,695 A,
r{ oHa coorBercrByet cna6ofi lrtrruuu 6103,7 A n Vrpexrcr(oM arJrace. flo ua-
mefi orIeHHe ar(BrirBaJreHrrrafi ur4pr4Ha Jrytturr 6103,7 A n VtpexrcxoM arJrace
nprrMepuo paBua 0,4 nA. B usrne c reMreparypofi 4470" l( (xan Harrre rrflrrro
J\li 71) Irunkrfl lrilTvtrr AoJrrfirra 6rrtr,, cnegoBarerbHo, fiar( Jrerno Br4Aerb rro
ypaBHeHr/rflM Cala u Borr,quana, no xparinefi uepe pa3 B rrflTr, cr.rJrbrree, T. e.
cocraBJrflrb 2-2,5 uA.

Mrr cqtrrTaeM, qro \L n SorocSepe, ran ,r(e KaH r/r B rrf,Tuax I iltrrntltl
6103,7 A o6paayerca He roJrbno B peByJrrrrare norJrorr{eHlrfl aroMaMr,r
Jtvtrvtrt (n {orocSepe coorBercrByloulafl Jrr{Hrrfl Jttirrrrfl AoJr}fiI a rrMerE,
oHBr{BaJrerrT}ryrc mupr.rHy r\reHee 0,1 J!A.) Peaynr,rar:rr rrsMepeHr{f
er(BrrBaJreHTHbrx rxprpl{H Jrrlurrrr 6103,7 A, loilyqerrubre B Ll , 5, B],
oriluqalorc.fl or BLrBoAoB, cAeJrauubrx B. It. Ilporo$renr,ru Lt A. B.
Cerepnr,n*,r s [9] o roM, qro Aerpeccr.s s\iluem 6103,7 A ue 6onee 7,n,4. Bupo-
qeM, corJracno rpaSraxy, [prnBeAeHHoMy B [9J, uorxuo Br4rAerrr, cro Aelpeccua
s6rrrav 6103,7 A Axs rr-rrrHa Ni 71 gaxe 6ea yuera pacceflrruoro cBera cocraB-
Jr.ser HecfioJrbr(o Mr4JlJrrrarrrcrpeM. Benraurauy [orJrou{errr4fl, AeficrBr4TeJrbHo
rrprrBlrocr4Moro ,4y6reroM JrrrTr{.E 6103,7 A,.uomno paccqr.rTarb aHafiorl{sHo
TOMy, HaH ATO AeJraJrOCb Bbrtrre, IIO [oilyqeHHoMy HaMrI SHaseHI,Irc 0KBUBaJIeHT-
nofi rurapr.rnbl peaoHal{cnoro gy6lera rrrrrufl6707,9A.,(na rrflrHa J\t! 71 ono
cocraBJrffer 1,2 at,A.

B aanrroseHr,re aBrop Bbrpa)fiaer csoro 6raroAapuocrb f. fI. Jlauaypu4n
aa o6pa6orxy cler(rpoB r.I [ocrpoenrae upo$raleit peaonancvoir. tm:uww trrfrTu.r.l
a rarrfie T. tI. Xpolronoft rr A. A. (Decenxo aa o6pa6ou(y Bo Bropym pyxy
crrexrpoB oxoJro lr;rrrtrtrLr 6103,6 A.
Hos6pr 1965 r.

Jllrreparypa
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oE oIrtrEEEJrDntrIm JrLlHprU JrUTI4fi 6{03,62r A
B CN-EHTPE COJIHET{HbIX tI'iTBI{

B. It. ilpo'ttofiteo, A. B, Ceoeprr,ot{l

Hprmuecxlr pacclrorpenbr BoaMoir{Hocrrr o6napyrxenr,r.rr trepBoro gy6.nera (6103,6 A)

gur}$yarofi cepr,rrr Li I(22P?/,, 
"1,-32Dr1,,u7,) 

n cnex, pax colrueslirrx rrarer B ycrroBrrfix cnoxt-
uoro 6;reu4lrpoBaur4r. ,[rx ue,rrrpex firrre]r c r{arErrrE},IMII [oJIrrMr{ 2700-3400 zc trprl rrctroJrb-
BoBarrfirr auaqesnfi ra6oparopur,rx AJrrrE BoJrrr axBrrBaJrerr?Eafi IurrplrEa [y6rera oqeur{Baer-
cr ne 6o;ree 1 .llA. Ocraercx ornlrrrrrJM Borrpoc o Bnaqerr{n AJrnIr BoJrrr rr.rnlrii or:oro 4y6.reta
B COTEeSHOI{ CIIeIt"pe.

ON T}IE DETERMINATION OF TI-IE I,i LINE 6103.64 A IN SUNSPOT SPECTRA,
byV. 1i. Prolnfyeu arrd,4. B.Seuerny.- Thepossihilit,jesof detectionof ihefirstdoublet
(6103.6 A) of the diffuse serie Li 1 (22P!\,,,,J,-32D,1,,u1,) in spol spectraatconclitions oI comp-
lex blending are discusser.l critically. l,'or four spots \yi{,h magnel,ic fields of 2700-3400 ga-
usses tlre equivalent t'idlh of the doublel is cstimated on t,he basis of laborabory rva-
velen€itlis as not exceeding I mA. The problem oir the naveleng[]rs of the lines of this
doublet in the solar spectrum remains opeu.

B lll onpeAeJ{eHa aHBr4BaJIeFrrHatr ruupl4na Jr}IHI{I,I Jtptrur 6103,64 A n
COJIEETIHONI IIfITHE I,1 }IA OCI{OBAH]II4 DTOI'O CAEJIAHO 3AI(TIOSCHI4E, qTO B tr.trTIIE

noirr,lqecrBo Jrrrrr{fl B ruecrb pa3 60rr,rxe, qer,I B {oroc$epc. Sror: peaylrra:r,
r(orollrrir r,iof 6br lrMerb 6o;nr,moe [l]I{}rqrrtruai-r},Hoe BrraqeFlr{e, ilpeAcraBJlflercfi
EeCfiOJIbKO CTpaIIIIIIII,I, qTO OTI[eqeHO CaN'III],I aBTOpOr\I S [1 ].

Cre4yer BaMertrtrb, rrro o6uapylneurle BecrNia cJIa6bIx JliaHr,rfi eJreMelrroB
B CrreHTpe corl:IecHbrx rrflTerl rrBJrflercfr r,rcKJrrour{reJlr;r{o TpyArloii aa4auefi na-aa
cr,I"irbHoro 6",reu4I,rponaHl,If JIr4l{lrilr HaH orAe.[birblx aJIeNIeHToB, TaH ]r Molrer{y-
,1f pHLr.x coeJrrHCIrr,rfi .

1\{u perurru [poBocrrr rrq'ireJlbr{ym dtorouerpuuecxyro o6pa6orny cuex-
TpoB coJrHeqr{brx rrtrTeH c qeJrLro Br,rflcHeHl{fr BoBMo}n}rocTra o6napyflteHrr.fl B

Hrax ynaBaHrlor:r JrrrHlTr,r )tttrutt. ,[,,rn aroro 6r,rn upunneqeu 66Jrbrrrlrft uarepzan
ua6nrogenuli, ceN,I s [1 ]. [4],r BB.flJIZt ctrenrpbr AByx n.rlreH: J\e 71 18.IX 1960 r.,
r,rcrroJrr,soBaHur,rit s [1 ], rr trflrlla - JruAepa rpyrltrbr, npoxoAl4Blrreft uo
coirHeqlIolry Ancny B Haqa"rre cerrr.fl6pfl t96t r. I3ce cnexrpbr" uoJryqerrbr rra
ctrer(rporparle c aure,re upr,r Ar,rcrepcwv I Af am, s o6racria 6i00 A. ,(,ua uocneg-
Hero rrflrna cner(rpbr 6nrnr.ruoryueant2,5 n 6.IX1. ,fi,auurre o6 arux tr.Erllax ]r
r,rx MarI{I{THErx rloflflx no I{BIlIepeH}Ifl1\I Ha 6arueunol,t coJrHeqlloM TeJrecfiorle
I[prnrcnoli acrpo(rusuuecxofi o6cepnaroplll{ [pI{BeAer{bI B Ta6JI. 1.

Ilpexge Bcero cAeJraeM HecxoJrbr(o BaMeqaur.rfi o xapanTepe Jrr4r{r4ra Jrrarlatr
6103,{j4 A. gro Hau6oree rpr(afl r4B JIrlEr{iI cJro}Itnoro 4y6reta uepooii uo6os-
uofr (4ra{Qyauoii) ceprara. Orgelrnrre ero cocratsJl.rlloqr{e [pIlBeAerr],r s ra6i. 2.

, Arr"p" 6larogapnr,r 3. E. l[y6ory rr NI. l{. Iycefirlouy 3a npefiocraBrreal,re ArIfl yna-
gafiHori o6pa6orna troJlyqelrublx IrMIt cflel{Tl]oB.
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Ta6,nuqa t

18.IX i900 r. J\! 7t
2.IX 1961 r. .rlr[ep
s.IX 1961 r. ..tIuep

6.IX 1961 r. ;Ir;(eP

3571., ',J572

4l ,41,

59,60
69,70

.-nr9o'
I'vceu HoB

)
)

Ta6nlr-qa 2

2800

2700
3400

,3{50

Cep!Iarr,H:.Iii IIepcxol

22P?,,- 32D",,

2rpg,,,__A, D,,"

22 Po,l. - 32Du,"

lrrr'r.,r.uo-l

I n"crr 
I

l^,A
i (tru t2l)

TlIn pacrlcrr:Icut'tR
B IIIaTEIITIIOM nOJIC IIO [3]

(4) 8 ('12) 4,6 24

t5
(1) (3) 15 17 '1e 21

tr5

i,,.,,,,
10103,064

loror, 
oao

JlyjglvLn 6{09,664 A oqeur cna6a, u }rrr{rbrBarb ee Mbr ne 6ygeu, rar(}fie Eo

6ypeu yqurbrBarb l{BoTo[flqecnuft 4y6.ner 6Li. fire ]fie Apyrue lruIwttlt,IBJIfiIor-
cfl rJraBEbrMu cocraBJlflroil$tMr{ gy6rera. flalee neo6xo,qun'lo ysecrb MarEuT-
EOe pacqeflreuue erflx ilLlu11fi s MirsurroM IIoiIe IIETEa. Han rupuo raa ta6r. 1,

MarErlrnoe rroJre uccJle[yeMblx IrfiTeH onoJlo 30Q0 ac. ,{,nn ranoro lroilfi.Hop-
rIaJIbHoe pacrq,errJreHl[e coc'us'Ifiet AX'o : 0,052 A' TIcxo4n IdB [aHHbrx ta6n' 2'
HaxoEtrM, qro AJrfl lrutfl:,lfr 6103,649 A xpafiulre "o-cocraBJr.flroqrre 

yAaJreEbr

na 0,073 A, a [rs 1rn*frfr6L03,5474 - ua 0'045 A. Jlerxo BuAerb?qro BHyr-
pu 4y6tera CoCTaBJI.flIoq,IIe pagqe11JrelltrE trepefipblBaloTcfi' T. e. MorfieT OCy-

q,ecrBJlfirbcfl qacrl4qgBlft asdrerr flarueua - Eana. Bce ato._npraBoAur It roMy'
rrro Becb 4y6ner B ollexrpe AoJI)fieE trpeAcraBJlflrrca 4ra{(fyesoft uofiocoft c
mtrprrgofi onoJlo 0,23 A. Vuurrrna4 elqe mtrptrEy .luuraft npl{ reMlleparype
trErEa (o6rruro He Meree 0,08-0,1 A), rr.lrr trp_IIxgAIlM H sarJlrcqeuulo, qro IIo-
Jryruuprrna ItfrHnvI AoJIII(IIa 6rrrr ue Menee 0,25 A.c^FglgrgpblM MaaouMyMoM

,*rer^crurocTr,r B paftoue pacrroJrox(ep.ilfl rrfrr;:riv. 6103,649 A - sau6oJree .sp-

*"#;TXIf#T"##L'J,Hi qro Horry p 
'rv.,,,unlsauuufi 

na {rar. 10 s [t],
AsrgerOg cJIIIuIItoM yBI(I{M Elfi JIu:gi]/.E Jltlt.Tyl,s. B OtreHrpe trflrell' He IOBopfl yme

o rOM, rrTo trptr rOft I4HTeHCI{BHoCII/r, ItoTopag tror,aBalla ua {rr. 10, 4onmua
BbrffBJl.flrbcfl h rropaa oocraBJrflIorqafl aroro gy6nera.

' 
$ l. Oorouenpfivecftafl o6pa6orna creftTl]oB

@orouerpuqecrafi o6pa6orra ctre$rpoB trpoBeAerra HeBaBIrcuMo B ABe py-
Htr ooo6euEo rq,arerrnblM o6paaoM tr paBHbIME MoroAaME.

B uepnou cuoco6e o6naoit cuenrpa, oxBarhlBaloq,ag oI(oJIo 5 A c unre-
pecyrorqeft Hac JIIIHLLefI, {orouetprapyero.E tro orAeJIbEbIM TosBaM..Ea irmnpo{o-
ronbrpe MO-4 trpu trepeMeqeutrtr or pyIM croJII{Ha c trJIacrI[EI(ofr.na 0,02 utw,

;;;;;rffir.r b,oz A opr'4r"oepoi, I Alu,tw.IIpu roruoqz xapanrepucrtr-
qeofioft HpnBoft uaMeperrEbre rrJlorrrocrtr trepeBo[rrrog B rrlrrerrcfiBEocrtr tr crpo-
rarcg perucrporpaMMa srr6panuoro yqacrfta B eAuuuqax ypoBnfl EetrpepblB-
,o"o io"*rpa. (Oarnr rB ctrerrpor (unaoruuna NL 70) 6r,rn trpo{oroMerpr{-
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poBaH AByI\{fl Ha6rIoAaTerErIu, loflyqeHrrbre rior{rypbr ilpaHTuqecHr{ [oJrHocrbro
COBtrAJII,I.)

Ilocne aroro orAeJrbHbre Barrr{cr{ coBMetr{aJrrr tro ypoBuro HenpepbrBHoro
clenTpa 4 rro AJrr,rrraM BoJrE, r,rctroJrr,By.E crrJrbubre rrfi:afrla 6102,184 tr
$102,724 A Ha oAHoM noHr{e {orouerprapyeMoro r,rr{repBaJra rt Jrr{Hrr}o
6106,605 A ua4pyroru. B npoqecce rar(orocoBMeqeHr,rfi Bce roqxrl FrauocrdJrr{cL
Ha oAEy r4 ry ,ile HaJrEny, B peayJrBrare qero troryqaJracb o6qar perr{crporpaM-
Ma, CoAepHaqafl [rHo]KecrBo ^roqeH. Ha {ur. I upune4ena ee qacTb Me}r(Ay
ArrrruaMr,r sorru 6103 ra 6105 A.

6/0J0-
t/0+ ', f/0f t

'i.:l:.'..
....1. .:
, .:.....:. ..,
' .:.. .

i -..' .!,.4' ::
::.! J. .

:' t.. .. .

.:..... 
.:...,i1.:.

,!.

ZO

@lm. 1. Cao,qna roqen Bcex perrrcrporpaMu, o_6pa6orauubrx rro nepBo\ry (l)u rropouy (Z)
cuoco6au

Oc-pe4uenue eroli o6rqerl perrrcrporpal{Mhr rrpoBoAr[rcfl cte,qyrculuu o6pa-
BoM, Ocb AJrI{rr BoJIH 6rrna pae6rara ua yqacrnr,r [o 0,03 A, r{ Bce roqntr, Jrex{il-
u,ue B npeAeJrax raxolo yrracrna, ocpeAHflJrrrcr,. Bo rna6erHauue rroBTopeurr,.r
Toqex, Jlelflaqr{x Ha crblHax yqacrfioB, 6r,rno upuIrRTo cqr,rrarb orrlocflrql4Ml4crr
H yqacrny roqr(trr, Jlex{arqr{e ua renoli, }toporr(oBo.rrnosofi rpaHr{rIe yqacrna.
B peeynnrare rar(oro ocpeAr.reHrrrr troflyqr.uracb oHoHqareJrbr{afl perr.rcrporpaM-
r{a, tronaaaHHa.fl Ha Sur. 2 cn;rournoii Jrr,rHrrer.l.

Bo nropou crroco6e ]ra perr{crpr{pyrcqeNr lrr,rnpo{orouerpe c y^BeJrrrqeurrer\r
20 sauracnrsaJic.rr yaracrox cnenTpa trpo?fl)r{euHocrr,_Io onoJro 10 A c rp),[rroii
cr4rrbHr,rx ;rraur,rri 6702,184; 6L02:724 

-n 
6103,190 A. Cxopocrb perrrcrparlrdrl

nr,16r.rpanacr, 'r'aHoii, sro6nr He 66uro rrr{KaKoro ec[sertra crJrax{rrBaHrrg. Ha
narx4oli perrlcrporllaMMe rrpoBoArrltcrr ypoBerrb HenpepbrBHoro cnexrpa. Ha
y{acrl{e crer(rpa or'6103 Ao 6106,5 A uplr rroMoulr,r rralrc'l'Hrr c rorruoorrrro Ao
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0,1 nn cHrrMaJII{cF, noopAl{rrarbl Bcex firrr(oB perrrcrporparrrunr (aepur{crocrb
eMyJrbcrlr4; TaK Ha3r,IBaenrrfi mornanAcxlrft croco6 o6pa6ornr); Ba HarraJro oT-
crrera AJITIH soillr 6brna trpr{Hflra rrfiHr.tr 61 02,724A, rnl,rercrqaflAocraroqno qer-
Huft xoutyp. Orc.rerrr fiepeBoAuJ]rrcb B lrr{rer{cuBrrocrrr, !I crpol{JrrIcr, perucr-
porpalvlMbr B r{trTeuczBuocrflx AJrr r(a}fiAoro cfier(Tpa (n e4uur,rqax rrnTeuctrB-
Hocrz ypoBHfi EetrpepbrBHoro cfiexTpa). 3areu, HaH r,r B rrepBor\,r cuoco6e, nce
pelr{cTporpaMMbr coBMeqaJrr{cE rro ypoB}rro HetrpepbrBEoro ctrer(Tpa r{ [o IIpu-
HflToMy Eaqary orcqera Airrrrr BoJrH. (Bo ua6emauue ouu6ox s l.raourra6e.
AJII{II BoJIH trpu pertrcrpardr{tr ctrenTpoB ycrar{oBna r,racurra6a Barrr.rcrr Ea }rurtpo-
{ororrrerpe coxpau.fiJracr, ueuaueuuot. )

flpra nanoxreuuu Bcex perrrcrporpaMM floilyqrr"nacr o6qaa per[crporpaM-
Ma c Muo)fiecrBoM Toqen, ran)fie raao6paxteur{ar Ha Sur. 1. Ocpe4nenne roqor,
aaft r,r B nepBoM cnoco6e, uporraBoAr4Jrocrr AJrff urrrepBairoB Al, : 0,03 A. Pe-
ByJrbrar ocpeAr{euu.rr, rrpuBeAenumft n o4nor'ry uacrrra6y B AJrlruax BoJrH, rro-
fiaaarr ua {zr. 2 mrpraxonofi nuuueft.

O4uoepenreurro rar(rrM rme o6paaou (no eroporrry cuoco6y) uporo4ra,racr o6-
pa6orna ctrer(rpoB treBoBllyrq,euuoft {oroc{epbr, troryrrerrrrbrx BMecre co cler(r-
paMtr rrflren. Ocpe4ueuua.E perr{crporpaMMa trpeAcraBJreua r{a {ur. 2 Hpecrrr-
I(AMI{,

$ 2. O6cynclenrre peByJrbraroB

,(na o6rerueur{fi r{rrreprrperaqtrtr troJr)rrrer{Errx perr.rcTporpalrM na {ur. 2
EaIIeCeHLI BCe IIPIta;z,IIt AJII,IHbI BOJII{ I(OTOpbIx I{sBeOTHbI trO trOCJIe4nUU ualr6Onee
troJrubrM r{BMepeurr.flM ctrer{rpa HeBoaMyrqeHuoft {oroc{epnr [4], cnucon Horo-
pbrx trpuBeAen s ra6r. 3 (na $vr. 2 lrtrrmfr. yr(aBaHr,r coorBercrByrorquMr{ tro-
pfAroBbrMr,r EoMepaMr{ ctrucna ra6n. 3).

Ta6auqa 3

A,A IiIIreEclI3-
IIOCTb

Oro?fitreCTBJtc-
tlue

T

Z

4

5
fl

B

I
10
LL

t2
t3
L4
15

16

61.02,184
6102,4:lr
6102,5?.7
6102,724
6t02,925
6102, 999

6103 ,079
6103, 190

6L03,226
6103,298
6103 ,2133

6103,595
6103,695
6103 ,887
61.04,044
6104,t51t

4

-3d
B

,
5
,t

D

,

-3rr
o

FeI
CN

Fe III, C

CaI
Zr
CN

FeI

FeI

6104,2s0
6,104,49!t
6104,621
6104,842
6104, 986

6105,138
6105 ,361
6105,513
6105 ,636
6105 , 81t
6106,011
6106,115
6106,231
6106,:125
6106,441
6106 ,605
6106 ,858
6107,096

Fe II
LiI

CrI

LI

1B

{9

21

22

2tt

26

27
28
90

30
3L
DO

J4

,

t

D

-L.,

c

,

D

,

CN, alm..

V]
Ti? atm.

Fe I, Ti
Mn II
CoI
atm.

Ti, CN
FeI

CN, Gd II
OI

Zr II
Sun

Zr, Fe I, Ti
FeI

Couocrasneuue pertrcrporpaMM, trofiyqeuurrx AByr\r.fi paBHErMtr orroco6aMr,
tror(aBhrBaeT xopo[ee oorJraotre Merr(Ay EuMIr. Ha perucrporpaMMax oTqeTJruBO.
npo.EBJrffercfi ps/{ cfia6brx n:0;ri:f.fr. trorJrorqeEtrfl: [u{SyBHas rtaEiun 6105,138 A
Fe I, raMerorq,aa B crrer(rpe ueroauyqerrlofi (foroc{eprr anBrrBaJreurnyro.
trrupuuy 72 nA, Irv*:aw.6704,62;6105,51;6105,81{; 6105,636 A u Ap. Cregy-

u4
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er orMerrlrr, Buaqr4rerbuyro Aelpeccr,rro Kpr;rJra Jrttturt 6103,190 A aa cser
Harrrls.ufl 6otrruroro Korr4qecrBa nranufi r{ I{x ycl{Jrelri,rf B l,rHTepBa,xe ot ?,, :: 6103,190 go X : 6104,290. Hexoropas pagnrrqa B ypoBrre Droro HprrrJra
AJifl nByx cuoco6oe o6pa6orxu BaBr,rcr4T, uo-BtrAr4MoMy, or oco6eunocrefi
orrpeAeJrenu.fl ypoBEfi Herrpepr,rBrloro cler(rpa s o6oux cnoco6ax.

o6parurucn r( r4urepecyryryrr" uac nuunu I,i I. IIo AaHHrrM l4l, era.Jrrrur.r.E
oro)ilAecrBrleua c l, : 6103,695 A o cnemrpe {oroc$epu, qro Ha 0,05 A ornr
qaerc.fl or rrpuBeAeHHoli s ra6n. 2. I{ax trrBBecrHo, B cneKrpe connqa4rn .rnnufi
ua6nro4aercfi (Hpacuoe> cMoqeurre. Ang tustrft Fe I aro-cnaerqenr{e no4po6uo
rtpoar{aJlrrgr[poBar{o s [5], rAe Berr{q[Ha cMeu,eHr4flctrexrpaJrbgoro rel]Maaro-
Ma trocraBJreHa B saBr4Cr{MOCTb OT AaBJreHrrf rasa (na6oparopur,rft 4yronofi
clreHrp Fe I npu I{31\IeIreHI{I{ AaBJIeHITfl or 4orefi lrra;rmluerpa 4o a'r.uoc{epnoro)
r[ aEeprer]rsecxoft BeJrr4qrrHbl crreKTpaJlbHoro repr{a. Boauoxno, Tepr{br aro-
NIoB paBflr{qlrbrx DJreMenton o6ra4alor paBilr,rqHofi vyncreureJrrruocTr,ro H AaB-
JIEEtrIO OHPY}fiAIOqIIX TABOB, XOrg 6Sr BCJIEACTBI,IE PABHZqI,I B TOTEHqIIAJIAX
r{oHr4 3aqr4t4. o4uaxo ec,ru cncrparroJtr.rpoBarb Aa}rH6lc ftra Fe I m^Li I, ro o]r{r{rae-
Moe cMenleHu.c AJ]E Jrr4Hr4r,l 6103,049 A cocTanrar ncero 0,004 A. Ec.riu )fie o{e-
Hr{Tb HpacHoe cMeqeHl4e lrrtElrv ilrlT]Ifr rlo aHaJrorr,rr{ c JII{HrIfMr{ I{arplrfi c ra-
r(r4M ?r{e [oreHrlrraJrorra noa6yr*4eHrrfl, ro AJrfl Harpr.rfl rro AaHHbrM [6] lra6n-ro4a-
erc.fl cMeqeHue B HpacHyro croporry AJrrr 4y5;rera Z30Z,Z4 w ZZ0Z,94 A ua
0,04 A, r. e. 6nuano n ror{y, qro AaHo s l4l ailfl trtrllrrr lrtLr'urr. oruerulr, uro
[oreHqrraJrbr roa6ym4eurr.fl STrrx :lvttmii 6.rrmzlttt:1'ar(, AJrE Jrurvtrr4MeeM 3,86 ea,
AJrfl Harptr.fl 3,74 oo. floreuqraanrr uoHrraau?rr4 arr{x aroMoB To}fie oceHb 6;ruaxu.
Morxso trpeAnoJroxir4Tb, qro qyBcrB[TeilbHocrb repMa K cMetrIeHtrro or AaBJre-
Er{.E saBr4crrr or Srreprrr\T cBfr3'rl ATOIO TepMa. v Fe I uoreuqua,n rroHrsarlr4u pa-
neu7,B7 a6, rroaroMy Airrr repMoB c aueprraefi 3,8 eacneq,eHr{e y Fe I uoie,r
6nr:rr meur,uro, qeM A"Trfl Jrlrrr4fl rr rrarprrfl. .

flpraueu rroRroMy, sro rauur 6109,695 A s [4] flpaBr{Jrb}ro rrputrracarra Jrrr-
rtr{ro, KaH nara6oree ,rpKa.fl rrtr]rlrtfl roJroBEoro 4y6neri 4u{{yanofi cepralr. 06-
paqarcb K HarnI,rM perllcrporpaulrar\{ ({ur. 2), Mbr AoJr}nnbr norrcrarr,rpoBarb,
qro BpflA JIE Mo,ltuo roBopr4Tr o Halrlttllrl4 CI(oJILKo-HI46y4a aauernoii nuurar.r na
aroM Mecre (mmur t3 n ra6n. 3 ra sa {ur. 2). TaHme uenr,as BaMerr4rb rrprrcyr-
crBrjf. u gropofi cocraBJrflrorqefi aroro gy6nera, AJrrrFra BoJrHr,r xoropofi N{egbrrre

"u.q+1-A 
(cu. m6n.2). OTuraxo ua eroni:uccre (1, :0103,58) 1116"r", no [{]z [6J 6nen4a Jrr.rHr{rr 6103,595 A, ororx4ec'rn"ncunoit s (4]'c ;uruncli Ire II

E yy1 1? "g-.{TI, 
2)._3ra trocrreAnflrr rru:aurr trpr,r}raArremr4,r. MyJrbrrrtrrrery

T]! 2OO FE II 17] CAF _ T]FO, JI]g;FI:,I]r- KOTOPOIO IIPI4CYTCTBYIOT B CIIEKTPE
{otocfrepu [6J. ,{aunrre rro Eror{y MyJrbrr{urery rrpr4BeAeHw i ra6n. lt.

Ta6;r:u4a 4

I

no [6] | naOoparopnan
I

fi:runa no;ruu, A gfisr4aaflettrrtan
urzpr,rua no 16),

,ltA

tr{HreEcrB-

IJOC'rb, yo

6103,59
6305 ,31
6175,14
604s,49

6103 ,54
6305 ,318
6175,158
6045,497

B

t5
15

6

2,0
5,0
3,0

Xors naur'ru troHl{BtrpoBanlroro HteJIeBa (Fe II) B crremrpe r.srpa AoJr}nHhr.6rrrr, gsa.rareJrr,Ho oc,ira6nerrt_, Bce }l(e AJrr pemenr.rfl Bonpoca o g1al1g,qv;g;1Trrrn
orcyrcrBl r4 aroft 6neu4rr ueo6xo4r'rruo y6e4urscfl, trpr4cyrcrBylor Jrpr B crrer(T-
pe rIflTHa nan6onee flpnrle JII{Hr{II aroro MyJI},TIltrJtera.

ocpeAgeunue p_erucrporpaMMr,r roc'rpoeuhr tro r{BMepe,rrrrM BocbMr,{ trJra-
crrrrloK. floaTouy $lyxryaqlll4 or Beprra aNryrrbcr{u cHrrmeFrhr n}lr,rNrepHo B rpr4
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AErr Ea6firoAeEuti
r., IlJracrlrrHrr /tl t Llt;
r70

paua 11o opaBgerrr{Io c oTAe,TIbHrrrMI{ perllcTporpaMMaMr{, O4uano Bce x(e ocTa-
TOqHbre CpnyntyaqUU BaMeTHLI B BIIAe OTAeJIrEIIX IIIIKOB, OTMeqSHI{LIX Ea

$ur.2 6yxrallu a, F'r,.n, I4cH.rrrcqeHtrtt F[rt4flHtrrr rar(rrx rIIrr(oB - ocraroqHbrx

{rry--nr}ar{urt or BepHa aMyJlbcrrr{ - [pr{Nlor{flnocb crJra}HI4BaHI,Ie perr{crporpall-
Nrhr, 11oflyqeHnoft [epBbrM crroco6oM, cnoJlbaflrtrId]\{ ocpeAHoHrIeM rlo rpr4roqnlt,
Taxoe ocpegnenue oinatr,ruaro yqaCrOK Ar,, :0,09 A u ue MoIJIo 6r.r otpaa6r-
ca Ha xapaxrepe oqeHb pasMbIroIo I{oHrypa-Ay6JIera JII{TIIfl, I(oropllft' HaK yl{a-
BaHo Bbrrrre, I4MeJI IIoJIyItrilpI4Hy He lleHee 0,25 A. OTpeaox raHol,l clJlaxeHrrofi
pexrrcrporpaMMrr trpllBeAel{ }Ia SI4I. 2 co CueuleruleM IIo opAIIIIare AJIfl EaIiI.flA-
HOCTI{.

34eCr Br{AHO, qTo CIyqaliHble BbI6poCbI CIJIaAI{JIIIICI, oAHaI(o- Mecr^a n^eIIpeC-

crlii coxpagr4rll{cb. Mrr, naupraMep,I{MeeM flBl{ym Aellpeccrrc y i,6103,80 (arofi
.]]I4III,II4 ue1 n [4] TA 16]); EI(BI4BAJIEHTIIAfl IIII{PIIH  ETOfi AENPECCIaTI COCTABJI,flET

2,3 a+i1,. Ha necre rpeAlloJlar.aeuoft 6leu4bl Fe JI 6103,59 A (nuuua t2) urueeu

/{elpeccurc C DI(BI{BaJIeHTHoft IIIIlpItIIoft 7,4 nA. Heo6xo4uuo 1aMSTL B BI{Ay'
qro ua 0,1 A n Suoneroryro Cropogy ecrb eqe iltrtntrIfl.,Itpblrlo HoTopoft, cTpo1o

IOBopf , cJreAyeT yqrlTbrBaTEt trpl,I oqeHr(e 3I(Br{BaJreH[tfloI,1 mI4ptrHBI JtLtI/.rrt/I

6103,59 A (.nuuun t1).
Ha {ur. 2 4nyrrrr trp.fl1\royroJrbr{r4r(aNrr.r orMeqeHo rIoJIo}*(eIrI4e r4HTepecyro-

qero Hac gy6nera rro ero Ia6opaTopHLIM AJII{IIaM Bolrrr. B],Icora IIpsMoy_roJIb-

Hirxoe oto6pamaet I{HreIrcI{BIrocrb coorBeTcrByIoq,ux cocraBJIflIotrLfix Ay6ilera'
Ecnr gaxe flpl{Hflrb IIoJIoffieEIIe 4y6nera Li s cnenrpe IIflrHa uo na6Opa-

TopHbrM BHaqeHrr.flM AJIrrrr BoJIr{, xITo eABa JIII 1q3l\{o?nHo.,.To }ra6JrloAaeMyro He-

Blraqr4reJrbrryro Aerrpeccrtro (c yqeroM lrvtnkrvr 6103,59 A) rrtoxuo 6r,I.iro 6rr ot-
rrecrr4 K 4y6nery Li. Tor4a amBr4BaJreurrrafl rrrupr{Ha Ay6.rlera Li onaaanact 6rr
He 6oree 1,0 ,rlA.

HaH nra4uo rrB r.rBJro)fierrHoro, orolnAecrBJleHrre [epBoro-Ar{${yauoro gy6-
,rera Jlr.rTflfl B CtreKTpe IIfTI{a EBJIferCfl cnoxtuofi BaAaceft. Harr'rlpegctaBJlfleT-
crr rroDroMy rrecKoJrbKo pr{cr(oBaEHbrlvr Ea6JrroAaeMylo B-eroft^o6lactr'r Aerlpec-
cflrc cpa3y oTIrecTI{ Ba cqer lrttrttfr, Han 3To cAeJIaEo -B^.[8]. Orltetulr, r(cTaTIr,
qTo aKBIaBaJreETHafl rlrrrpl4lra arofi Aeflpeccvtvt B [B] raxrxe.olpeAeJreua B

1,,7 nA.
Io4aoga r4Tor lrBJlomerrHot\{y, Mr,r cqrrraeM, qro oqeur(a ar(BrrBaJrenT}Iofi Ilru-

pnHr,r JIITHI{II Jrktluttt cAeJraHlrafl s [t], SaBbImeHa I{e Melree rreM B IIflTb pa3'

Haiu peay,rr,Tar Ire troBBoJrfler roBopr4Tb o HaHoM-To yBeJrl{qelrl{rrt oofrrvfl. iltt-
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rr'rrl B trflrHax tro cpaBTeHr,rro c HeBosMyqeHHofi $OrOC{epoft. Sror Bbrro,q Ha-
xoAzrc.ff B corJracrrn o [8] u c oqeunoft ro pe3oEaEcuoft rraunn 6707 L s tg].

Oruetralr eqe oAlro o6cro.srenrcrno. Moxer 6rmr Bbrcr(aaauo aaMeqagtre,rrro ocpeAHeEue perr{crporpaMM cAeJraHO trO OtreKrpaM rrfreE c paBHbrMtr s[au-qecfiuMu ycJroBr,rflMu, troeroMy lrfiHfr.fl. ilItrT]i,fi. Mo]fier trpoflBJr.flTbor paauult o6-
pasoM or tr.fiTrra K trETrry. ,{,rn ornera Ha aro BaMeqaHrre ua {ur. 3 n-o4uorvr uac-
ruta6e [pr{BeAerrbr oopeAHeHHbre per}rcrporpaMM},r (cmeqeunrre roJr},Ho rro

-opArrEaraM AJrff r{arJrflAuocru) no trapaM oneHrpoB B coorBercrBuv. c ra6n. 'Ll{rr uneelr, raxr4M o6paaolr, perucrpbrpaMMbr AJrfl Ka}fiAoro trr{rrra B orAeJrb-
trocrE. Pacclrorpeul4e grrrx perucrpoiparlru qonaauBaer, sro Her Etrfiar(ofi soc-
upol{BBoArrMocrr{ B o6;racru rrmnnw 6103,6 A nmrwx, oco6enno ecJrrl cotrocra-
BI4rb pertrcrporpaMMbr gna lB.IX 1960 r. u2.IX 1961 r.? rAe MarErrrHbre tro-
"T.E trpaHTfiqecHrr oAtrH-ar(onrr. Mextgy reM Ea Bcex arrrx perrrcrporpaMMax Ae-
Tlpeccvrfr onoJro 6103,80 orqerirrlBo BaMerEa.

B aaHrloseul{e cqrrraeM cBorrM AoJrroM rrptrEecrr[ 6naro4apnocrr E. tr{. Jluuo-
peT5o_ja o6pa6orny ctrenrpoB, a ranmb A. E. [y6ony, ,{. A. (Deceuno,
't'. Il. xpoMosofi aa trpeAocraBJrenr4e trx raamepeuzft 4,na 4anrueftmeft o6pa6orrr.
.(eHa0pr 1965 r.

t.
I

3.
4.
5.
6.

7.
8.
9.

Jlareparypa.
?.. P-: 4.V 6 o n. llaa.-Itp^nntcHoft a-crpof4e o6c.,1964, g2,26.
A. y.#-. j Lr "*_I: _L. G. M u n d i-e,.' p. H._q' r e_ I 5 o i. nuys. Rev., 1948, 74, gal.
y. ?: .a p rr m. (JtrTnsecnze crrer(Tp-lr aroMoB. M., @uauarrra, ig6A.A. K i a s a t p o o r. Georgetownbbservatory. tionogr;pnll965lt fS.
4. D. B a b c 6 c k. Astrop[vs. J., 1928. 6Z.ZLO.
Pleliminary photometric catlalogyb _of Frauirhoier Lines LZl64 - l,g7z0. Recherches
^Astronomiques 

de l'Observatolie d'Utrecht, 1960, XV. 
--

qh. E. M o o r e. A multiplet table oI astrophysical interest, 1g45.
G. Schmah t, E. H. Strnro teyZs..{siiopnys., tSliiilZiTd.l.9. E. A y 6 o n. Hacr. rou. crp. BZ.-
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}i BONPOCY O }IEXAHUSI,IE OEPASOBA}IUfl

IEI{AMETPOBOTO I4SJIytIEtII,Ifl BO BPEIIfl BCIIbIItrHtrr
12 uro,l.n 1961 ro4a

JI. It Ttuactt.tt,tc
( Ac tl1 p o 1 o,Nuqecnuil 111 L- m tI C C P, O t t a p crc e t e a )

IO. fi. Ef e ut ct, o 7t

( Il pturcna t acmpo@u,eu.rca;afl. 06 cep.a dmopua )

flpone4euo co[ocraBJre]rrre paaBr'rrrrrr co,trreqtroii BcnbIIxIiII c paArroilSJlyqcullerr B /\c-

I(aMerpoBolr Arrarra3oue. Iloriaaano, sro o6paaoBaHIre BTIAIIIIrIX clrcrell [erJIeo6paBHLIx lrpo-

ry6epauqen [porrcxoArrr rrocJre roro, ran o6nano trJla3illll yine flporlrJro ux sr,tcorr,t. Bo

BpeMrr trorrBJrerrrrfl [erJreo6paBErnx rrpory6epaurlen ua6rro;1a;rocb aHaqlrreJrLHoe yBe,rIIIqoIrIIe

paA[ousilyseHrlE B AeI{a\IerpoBorr AIralra3oHe.

DtrVEI,OPI,IENT TI]E }IECHANISM O]I ORIGIN OF DECAI\,IETER EMISSION

DURING TI:IE FLARE OF JULY 12, 7967, by L.I(riushy and yu. I. Nesltpor.-The
development of a solar flare is compared rvith radio emissiolr in the decameter range.

It is shorvn that the formation of visible systems of loop-like prominences occurs after

the propagation of a plasma cloud through heights at rvhich they are located. An appreciab-

le increase in ra{io emission in the decameter range is observetl at tha time of appearance

of loop-like prominences.

1,2.yTI 1961 r. 6rrra aaperrlcrprapoBaHa xpoMoc+epEarr Bctrbrlrna 6arra
3 c moopgurraraMtrr 7o S ra 23' E. B csere ilmHut4 H,- ocurrmxa HarIa.racr, B

9],50- uupoooro BpeMeHi,I. Mancr,ruanr,Iloii .flpI(ocrll oHa AocrI{IJIa B th25')t -
th30m u irpo4o,rxranacr, Ao 12h30m. Bo npeltn Mar(crdrryr,Ia BcrIbIInKu t0h30rn
6r,uro aapeir{crpupoBauo uBlryqeHue B HeIIpepLIBIroxl cnel(rpe [1 ]. Heuocpeg-
crBelrr{bro I{BMepeHrIfl Ha ctryrHl{r(e (tr4HAEtyH-1,> 121 B l7bl7m, slraqtrreJrblroe
yBertrqeHue rrorrrou,eHr{fl paArroBorrH B rloJlfpHoii o6racTl (PCA n^18.n0-0-1

IZ.VII; t3l, a ranlr{e Harucue y Bcn},Irxnrr {aau Y (10h2Q'n - 19n3gm) [zr1

cBIrAeTeJrLcTByIoT o ToM, qTo BctrEItuHa corrpoBoll{Aafiacl cy6xocMuqecfiuM I4B-

nyceHueM (cnopocruurrrr rporolrarrru). 3'ra Bctrr,Illxa 6lrna ucroqflI,InoM r(op-
ilycr(yJr.flprroro uBilyqeHLIfI, r(oropoe BblBBaJIo ICoN{ar}1I{rI1yrc 6yplo c BEeaa[-
rrrrilr- naqaJrorrr B lLt\|\rtr 13.VII 1961 r. [5], u conpoBo]r{AaJlacb rloHl4}fle-

HueM yp6BHE KocMI{secHoIo I{Bnyqenufl (Oop6yur-etf$exr) }Ia EyI(JIoIlHoft I4

rvreeoHuoii cJlalarcqeft B t4lr00ln C IIaHCI{}IyNI9M IIo}Iu?I{eHI{fl B l{hQQm 13.VII
1961 r. [6]. Paanurr{e Bgtrr,r[rnrrur ee cBrrBb c paBrr{qnbl]\{rr reo{rral4qecnlrMr{
a{{extalru paccMarpr4B&Jrrlob aBropaMIa t5-91.

Hapngy c DrrrM Bcrrbrrrrna rar(H{c colpoto}r(AaJlacb paAl4ou3JryqeHueM B

rxr4poKoM Ar4aIIaBoHc qacro'r or 9100 go 23 lVIery [10]. Oauarto Ao lracro.Etr{ero
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BpeMeHr.{ He paccMarpr{BaJIacb cB,fI36 paArror{3ryqeHr.r.fl B AenaMerpoBoM Atratra-
SOIIO C paBBI4TI4eM COJIII0qEOI{ BCII},IIIIHI{.

Hauz paccMarprnBaercf AeraJrl;rraf cB.flBrr paaBr{rr.{fl arrrx -rrBJrenrdfi rra trpr-
Mepe Bcllblm:r1iut2.yfi 1961 r. Bo npeun Her(oropbrx coilHeqHrJx tsctrbrmeH r{r{reE-
CUBEOCTL paALIOUBIyqeHI[fl B AeHaMeTp OB OM AI,{aIIa3 oHe IIpeBbIIIIaeT I4I{TeHCI{B-
IrooTb nocMuqecftoro paAuoflBflyserrufl Bo MHoro pa3, TorAa KaH trpr{ r{eBo3N{y-
qeHEoM cocToflrrrrrr co;ruqa tra6flroAaercf o6parHoe. Arr I,I'ccJreAoBaHr{f Bpe-
r\{eHE6ftcBfl3Ir AeHaMeTpOBOTO paAr,lorrsryqeHr,rfi c pasBrrrr,reM Bctrr,rmKr4rrctroJrb-
sOBaJIUCL Aarrtrble rreflpepblBrloft perucrpaqr{r{ r{HreHcr{Br{ocTrl ItocMr.rqec}toro
paAtrouBilyseHr{fl, rroJryqenHr,Ie a ltprrucnofr acrpo{uar.rqecnor,i o6cepnar:oplrn.

Ha {rr. t upe4crarJreurr }torrrlrr Barrr.rceri HocMuqecnoro paAr{or,1aJryqeHr.r.fl

Ha qacroTax 26,7 v 32,5 Meq, a rarffite Korrr[lr Barrr{ceft paAprolr3ryseErr, tro-
ilyqetrEr,Ie r Ou4pmeftescnof,r o6cepnaroptrrtr{, Ha qacrorax 231 , 536 t B0B Mat4.
tr4a {ur. I nra4uo, qro Bo BpeM.rI Bcrrburrnr4 B AeraMerpoBoM Ar{atraaoue ua6rro-
[aercfi Brraqr4reJlbHoe yBeJrr4qeEr.re paAr4or,{BJryqeurarr ConHqa (run III, V u
IV), Horopoe 6r,r.no ran?r{e Baperr4crpr4poBauo r,r Bo Bper\{fl Her(oropr-rx Apyrrax
Bctrbritrelt (cru. {ur. 2 llll).

,,H,-
t/axcungn

zJ 00 / z ,\J
[/f, cac

rrrrTer{crrBHocTn r{oc}rrrqecnoro paAnoIrS Jlyqelrrrtl
Meqto BpeMrr Borrbrrunn 10.V 1959 r.

I,Ia frur. 1 au4no, qro c pasBfirr4eM Bcrrrrrrrr(rr rrpoucxoArar peBnoe yNIeI{b-
ItreHIre trETeucuBrocrtr KocMrqecnoro paAuor.rBflyqeH[.f,, o6yciroBJreurroe yBe-
ruqeHueM IrorJroq,eEnfl B HI4)fi r{efi I{OHOC{epe, BbrSBaHrr},rM peHTrer{oBcltflM Id3-
JIyqeEueM coirEeqEoft BctrblluKr,{. Saten Ea6JrroAaercfi prrA r(parHoBpeMeEHbrx
BCtrJIeCnOB paAuousJryqeEufl. flocJre sTlrx co6brruft orMeqaerc.fl LreAJIeHHBrfi
pocr uEreEcuBEocrtr paA[ouBilyseHr,rE (rr4rr IV) c 4syufi MaKcr,rMyMalru. ,[,au-
EbIe Bcex arux co6r,rrrfi npegctaBJlerrbr B Ta6Jruqe.

ZZZ/20

@w, 2, [touus Batrr4crr
sa sacrore 18

rohzrfs

L0 21.,5

toh26m
10 30

10 38,5
l0 26
10 30
r0 38,5

toh2Bm
L0 32,5
10 4L

10 28

t0 32,5
l0 41.

26,7
26,7
26,7

1t (

lott
32,5

1oh30m
t0 37,5 (r..rannr,rft)
,1.0 48
10 30
L0 37 ,5 (r;ranirnit)
t0 48

t0 46
t0 45
,1.2 10

tth34m
11 30

1.2 57

t2h00m
,1.2 70
,14 40

Trn [V
I,raruar rpaea

I;raaIlax (paaa

Btopruuan $aaa

Bo rperrar MaKcrrMyMoB unrerrcuBrrocrr4 B AexaMerpoBor\{ Ar{alaBone (11tt3Qm
12b57^) paAr4ouaryqeur{e B carrrrrMerpoBoM AuarraaoEe orcytcrnyer [5],VI
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Eo Ha6rroAaer6.g cila6rlfi traxcllttlyu B AeI{I4I\{erpoBoMAllanasol{e B {.{n}QIn. Q16-

Ayer orMerr{rr,, qro rIocJIe MaHor{Myrra Botrl,rmHtr (t0nlQ'n - 11h25'n) B Ae-
quMeTpoBoM Ir caETuMerpoBoM Arratra3olrax Ha6rloAaercn pfrtl, r{ETeIrcI,IBHrix

BctrJIe;HoB. trllurepecno, rITo c Mon[egra Haqaila Bctrbltrrfilr Ao 12h00m tro.flBJle-

EtrIe I{ paBBIITUe OTUX BCtrJIeCI{OB B AeI{I,IMerpOBOM I4 MeTpOBOM [I,IaIIasOHax cOB-

traAaror rro BpoMeHu. ApefiS [o qacrore co BpeMeHeM, ]Ia ocrroBagl4rd r{oTopo_ro

IvroE(Ho 6ruo 6rr CyAIlrI, o ABI{rI{eHtrtr UCTOuHllKa c nnr6otofi, orcyrctnyet. IzIa

gToro CJIeAyeT, qTo I4cTOqIItrfi paAuouBIyrIeIII4rI oxBaTlilBafl 6oJIlIIIyro o6;racrr,
rro Br,rcoTe n xpomoc$epe uJIIr l(opoHe trJIIr ?r{e 6r,rr csflaar c 6orrmmu rpaAffelr-
roM trJlorHocTefi B KopoHe (crcreua rongencaqnfi?).

I.[asubrft BctrJIecH B AenaMerpoBoM Ar.IarlaBone (rnn V, 10t'39.T - 10h37",5),
rro-BuguMoMy, cBflBaH c BctrJIecHoM rldtra III ({0t'20"t - {QnSlm) a 4eqrauer-
poBoM r[ canTr4MerpoBoM Arrarra3onax. Srra scuilecxl{ rl{rra III u V na6nrc4a-
JrI{Cb Bo BpeMfl norrBJleHm.fl .flp}tIlx cJIeloB B JII{HLrI{ Ho ua 6orir,mux paocrofl-
rrrrflx or ocuoBgbrx ]rSJIoB BCILIItrHI{. .flpHIAe oJIeALI 6r,rrm HaH 6rr npogolmeuu-
eM BCIIrIITIHII BIIAa Y r pacnonaraJltr{ct,? IIo-BIIAfiMoMy, B Bepxueft xpouoc{epe
uJrtr EEIfiHefi xopone. floarorrry Morfiso BflRJIro{tr{Tb, qro llaBeprr{eHr{fl ur,rcoxo-
SHeprtrqHLIx qacTI4II I4 }t0puycHyJlflptrblx IIOTOKOB, BLISbIBaIOqUX BCUIeCI{I4

paAtrotrBilyrreuua (rura III ra V), cBrrgarrbl c artrrMrl otrzcallnr,IMl4 ,rBJIeIrI[tIMrr.

flpr6.iUraureJllno B 10h30rn spI(IIe CJIeAEI licce:lflil ]d cpaBy )I(e Barer{ Bo3-

Hr.rK tEreHcI,IBHLIft a6cop6quouur,Ift {u;rauenr B BII/{e 6onrmoi,i nanlotrnot'i ue:r-

Jrr,r, r(oropan 6nrna aauxnyra o4noii cropouoii rra rltrruo [7]. flo-slIRrrMoMy,
9TO CBrrSaEO C TeM, rrTO l,rilBep?I(eHfle qacTtrq 6onr,urux auepruiir rloqTr Bar(oEqr{-

Jrocb rd Ea6Jrlo4aeTcfl BoccTagoBJleutre crpyxTypbl MaITII{rtroro uona. O4Ilorpe-
Merrgo c paaBrrtreu a6cop6quoggoro Sn,;rauenra ua Coluqe B reseglle Arru-
TeJlbrroro BpeMeIII{ ua6rro4auocb paAIrotrBJIyrIeHrIe tuua IV B MerpotsoM I{ Ae-
I(aMeTpOBoM AIIanaBOIIaX. }Ia grOrO, BUAIIMO, CJIeAyeT, qTo MaJIODtrepIurIHbIe
qacTl{qbr y[eprItI4BaJII{Cb Mar}II4THbIM UOJIeM IA U3flyqalll cl{trxpoTpoIIHyIo
alvrr4cctrIo, qTo xopoflo corJlacyerefl C peayJrbTaTar{[ C. I. Arunr,sn lr
IO. I{. fl,onruuonoft t5].

Izlcuonraya AaEHbre paAuougrysegrrfi BctrbrmI(tr B AeltaMerpoBot\f Ar{atraao-
Ee (10n4tm - L4h40'o), oqer{uM Bbrcory l{croqIruxa reuepaquu pagllorrsJly-
qeHufl. Itart oTMeqaJlocb, aro paAtror{3flyqeH[e r[MeJro ABa MaHCI{MyMa

(1 In$Qm* L2h57^) u, [o-Br4AtrTMoMy, BoBEr{KaJro rrocJle rrpoxo}r{Aer{r{fl MeAJIerr-

Horo IIoToRa IIJIaBT{rI (ropnycry,rfptroro o6naxa), Hotopr,rft Aocrur 3eu.;rrc

13.VII 1961 r. p {{nQQm. Saguxx IpaEtrIIa Koptrycl(yJlflpuolo o6nana B MoMeH-

Tr,r HaqaJIa AeHaMerpoBoro paAuoI{BIyqeELIfl (uau IV) AoJI}fiEa 6rrna naxoAratr,-
cfl coorBercrBeEno ua paccioannnx2SA 000 u t 100000 nn or Cotnqa, rpuqeM
IIPEATOJIATAJIOCb, IITO CI(OPOCTI, ABI{}HE}II{,I IIJIASME}IHOTO O6,TATIA HA trYTI4

Coluqe-BeMJlfi trocroflusa. Bbrcora 250 000 lrru xoporuo corJlacyercfl c BLIcora-
M14, rra Koroprrx na6nro4arorctr B ,rrt:n.t{Lr H* na coJrEequoM nran5e Bepxulre
qacTr trerJreo6paanr,Ix rpory6epaHqeB. C,re4ocatenbuor 3ro ranlr{e rloArBepx(-
gaer SaHr renepaquu paALIoLIBIyseHufl rIaIIa IV ua BEIcoTax o6paaoeauu.fl IIer-
neo6paaunrx trpory6epaHqeB. Ha Brrcore 1 100 000 tiry, BfrAMMo' ralgfie 11pol4c-

xoAtrJr BaxBar MarEr4TsbrM rroJreM MaJroDrreprl4qHbrx qacrtLq (yne,nzueHr{e pa-
AuorBrysegu.s. s 72h70n c MaHcuMyMoM 12h57m). 3ru KoIIAelIcaqI4It BpfA JII4

r![oxino Ha6IIoAaTL B JIr;B,t4u Ho, n upoexql4l4 Ha colnesHllfi 4ucx. O4ual(o Bo

BpeM.rr Eenoropbrx MoqErJx iluM6oBbrx Bcrrbrrlrex na6nro,qarotcfl MEoroaralr(Hlle
uetneo6pasuue rp ory6epaflqbr.

Cle4yer TaI(Ete yltaBaTI, Ha Apylyrc, xor.flI4 IIaJIoBepoflrIIyIO, BoBMO?I{EOcrl

o6rscueuus trpol4oxo)I{Aeulr.fl aTIIx nsrresuii B paAI4oLIsJIyqeE[u. floton cxo-
pocrEr,rx qacrflq cy6xocmrmecxoro trBJryqeellrtt, Bcrpeqafl orl{oczreJrbuo lre-
6on6mue MarIrETIrbre o6ouosru B Hopoue r4irr( cBepxfiopoue? Mo?r{er Jrefno rax

UpO6rarS tr, BBatrMOAefiCrnyr C eTtrMI{ uoJl.fll\{I(? IlBlyqarb B AeKaMeTpOBoM AI{a-
tra3oue (10h{$^ - t4rr40^). flpeguotarar, rlro- paAuouBJIyrIeEI{e Br,IsBa11o

reMrr )r(e qacrtrqaMu, aoropble orBercrBeggrr aa PCA (12.VII t96t r., 18h00'n) ,

otrpeAeJIuM BhICOry IleEepaq,IIlI paAuoIiIBIyrIeEufl AJIfl MOMeHTOB Bpel{eHI{
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10h45,, rt lltt {QIn. [Iponega npocr],re pacrrerbr, uoryqul{ paccrorrHr.r.fl 8.106 u
36'10c Htu coorBercrBeHHo. I{o sa crori 6o;rsurux paccroflrrrr.trx Bprr4 Jrr{ Moir{lro
OII(I4AaTB AocraTOqHO cI4JIbltLIx ilIalHr,ITIIbIX nOtefi. floarOuy TaHOe Ba6rroseHUe
COMHITTEJIbIIO.

Taru.rnr o6paaour, Ha ooHoBarii.rrr upoBeAer-ruoro aHaJrrlaa uoflyrre11ghlx AaH-
Hrix r,roE{rro cAe JraTL c JreAyIo qtle ocrIoBI.IEIe BbIB OAEI.

a ) Br,r6p oc qacrr4r{ cy6x oclrr,r.recx or o r4 K op flycxyJrapHor o r,rBlyqetrr,rfl rrp e/{-
rrle_crByer rlo BpeMeHId BoBlITrKr{oBCnurc 6orrrur.rx cr.rcrer,r uer.ueo6paaunrx upo-
ry6epauqen B npocrpaFrcrBc IraA axrlrsuori o6"nacrrro.

6) o6paaose.ulre cr,rcreM ueueo6paaurrx rpory6epaHi{eB,por4cxoArrr noc-
Jre roro? max o6;iaxo r,tra3Mbr y)Ite rrporuJro e6lcorrr lrx oSpaaonaHr,Ifl. 3ro sa-
nJrro{e}rr{e ycrpaHrrer [porrrBo]lequs t Ll2l,

s) l3o BpeM.rr o6paaooaur.ur ner"rrco6paarrlrx upory6epauqen ua6rrc4aJrocb
BIIaqI{rCJIbr'roe yBc,[ilqeirr,re i]aAr,ror,r3.rryareHnfl B Aer(ar{eTpoBoNI Ar,raIIasorle.

llcua6pr 196i r.
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AI{AAtrM!tfr HAYIT CCCP

II 3 ]]E C T I[ fi ITPbI}T CH O II .A C T P O O I-I 3 ITq E C II O trt O B C EPEATOPIdI{
Tou XXXVI 1967 r.

ItP EIB APIITEJI LHT,IE PE SyJIbTATbI HABJIIOIEI{ I4 fl
MI{}{POB CIUIECKOB COJIITEqHOXO PA[I'[OI,I3I ytIEfIm fl

HA BOJIIIE l0r? c,tt,

IO. aD. I0 Poacnw&

Oulrcrrnarorcs AorroJrgeurrfl, yfiyrrmarcnlrre cra6r,rrnocrn otropgoro uylroBoro reflepa-

Tol)a [pe[rrBr{oIIEOTO 10-c,rr pa4uouerpa, cxeMa ItOTopOIO Ony6;rrnonana n [t], lt CuOcO6

clo na.ru6ponfi[ tro paAtrol{Bryqeulrlo Jlymr.
Ifa ocsone [peABapr4reJrbuofi o6pa6ornu aanrrceii paA[ouBfiyqeuux Co,irnqa, fiofiyqeu-

uLl-f IIa STOlr paArlorreTpe, AeJlaeTcrl BbIBoA o TOM? TITO ItOpOTItOE{LIByIqrIe I{OEAeECaqIt[' oT-

BeToTBeirrrbre 3a L{llJlyqelrlte Bc[JrecnoB Trrla (flocTelreHrloe HapacTaIIIre u crraA rrETeEcI{B-

socrlr)), o6paayrorcn Ao rroflBJrerrrfi ontlsecxort BCrILrlrnR rI cyqecrByror AoJrErrre ee. Bpelrx

ouelleEterlrrfi BorrJrccna o6pa, rio rlJ]orropq]rouaJrr,Eo rlorqlrocrfi .aB,']eurrfi.

PRELIMINARY RESI]],TS OT OBSERVATIONS OF MICROBURSTS OF SO-

L,,\il EMISSION AT 10.2 crn, by Y.It.Yurousky,- Additional parts rvhich increase l,he

stahility of the reference noise generator of the 10 crn radiomet,er [t] and Lhe method of
calibration of the latter by rneans of lunar radio emission are described'

On the basis of a preliminary reduction of recordings of solar radio emission obtained
Iit,1 this radiometer, it is concluded thal condensations rviih a short lifetime, responsiblo
for,<graclual increase arrd decrease of intensityl iype bursts, are formed before the appea-

rauce of the optical flare and are of longer cluraiion. The difference in time beirveen the

t\\'o appearances is inversely proportional to the intensity of the phenomenon.

$ l. fionoruelrufl r( oxeMe rrl]eqlrarronlroro panlroMerpa

Cxeua paArloMerpa AJIE Ea6JIrcAeHu.fl oTEOCureJIbEbIx tr3Megeguft trOro1a
paAuouenyieHuff Co;Hqa B rerIeELIe 2-3q.ac. c roquocrblo 0,5% ouy6lunoBa-
ua panee s [1]. lloloxteusnft a ocnory trpuHqutr ABofiEoft MoAyJIEqutr

[2] nossorser or6pamoBrrBarr Barrficlr c {ryntyaqv.flMr, BbrBBaEIrr,rMIl tr3Me-

Her{r{eM reMrleparypbr otropEoro fiaHaJIa I4 troMeXaMI{.
Olnrrsas axcu.nyataqlls paAIdoMeTpa [oI(aBaJIa, qro 6olrruunCtao EeyAoB-

JreTBopr{reJlbgbrx Batrrrceft trorysaercfl rda-aa {nyHryaqzft lloq,uocrlt raBopaB-
pa4uoft JraMtrBr fru-l, cJryffialqeft ucroqHI,IHoM myMa AJIE otropEoro r(aEaJra.

era6ra.nraaaqurl Eatrpn?r(eul4fl ucrosnl4xoB III4TaHTIfl Ire ycrpagfler aTu {lyrry-
a{tr[. OqeBrrAEo, Bnyrpe]ruee cotrporrrBJretrI,re JIaMIrbr Mo]fier lIBMeHfiTbcff or
cryrraiiHr,rx flpuql,tH, He cBflBarrHbrx c Halrpfl]fierrtreM I[crorlEultoB trtrTaHufi, sro
nr,rb,rnaer {,iiynryaqr,rtr ror(a r[ coorBercrBeErro MoqEocrtr rrryMoB. Ha Szr. {.

trprrBeAena AKCtrepIIMeI{raJIbEas BaBIIcIIMoCTb Moquocrl4 |III-1 Or TOI(a, [po-
rer(arcqero rrepeB JIaMrIy. Moq,nocrb, coorBercrByloq,afi Tolty' yHaBaHBoMy B

flagtropre, [pI[Hflra aa 100%. Ha6nrogaercrl oqeEb cI{JILHaTI BaBIIcLIMocrb
IIIOqEOOTU rIryMOB Or TOr(a JraMlbr.
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P,

Ag5_-Va,reuumeurrfl {nynryaqlrft pagr.ronrerp 6rrn AotroJrr{eH cxeuofi }{ol{yJrrr-
quu IIII-{ co cra6urraaaqraefi rona, nocrpoeurofi [o trBBecrgbrM rrpr.rgqutraM

@ur, 1. SasucuiuoctE, myltoroi
Morqaocrrr raaopaaprrArroii aaunr,r
IIU-I ot Beflrsrubr ee arroArioro

TOI{A

//0 /![
Iss,tM

(Sur. 2). Ha rxo4 cxeMbr no4aercrr lroA)rlrrpyrcrqee cr,luycor{l{&JrbEoo Harrpfl-
,fieEtre c qacrorofi 980 a4,. flepnue ABa r(acr(aAa (J{r) pa6oraror B pe)fir,rr{e aHoA-
Eo-ceroarHoro orpanr,rqeuza. IIonyqeuHbre rrprrN{oyro"rrErrrie r{trrryflbcbr trocry-
rlaror Ha cerxy uryrrrupyrcrqefi Jrar{rbr (rlrllr), B auoAnyro qerrb noropofinxnio-
seHIp_o_gceJrb rroAlnlrra IIII-1 . fla4euue rranpfl)HeHr,Ifl rla colportrB,rreur,rr,r Rt or
roxa I'III-1 (urn u-ryurupyloqeii Jrai\,rtrrbr, xorpa oua ornpr,rri) c.,rylrrrr ynpaE-
Jrtllotru{M cr.rrHaJroM AJr.fl cxelrbr cra6ranusaqrzr{ rona (;rauurr JI , w tl, "A)"

(Ditr. 2. Cxeua uo4y.rrnropa IIII-1 co cra6rr,nrraarlnei.i rona

onopuoe Earrpfl)rier{r4e ctrr{rraercrr c Ar.roAa [-808. ,(n.a yr,rerlr,urerrr{.fi BJrr{rHrrrtr
cBo6oAHLIx rto.,re6anr.rft B Apocceile rra pe?fir,.rM roperrr4.rr Jral,{rrbr oJry}r{ar Ar{oAEr
A-1001.

Ha {zr. 3 uonaaaua xapar(rellI4cu,rna cra6urrdaaropa rona trpu r,rauener{ur{
Eatrpf ?r{erlr{fl rlrrraHr4rr or 280 4o 400 e . ToH rlepea JraMrry rraMerr.flercx Mer{brrre
rreM rra I% (own6xa r,rBMepeHufi). fina cparr,reHrrrr Ha rolr xe rparfure zao6-
pall(era aaBI4CI{MocTL ToKa JIaMIIrI oT llarrp.fl)fierrlatl III{TaI{I4I 6ea cra6uJrra3aTo-
pa. C uouorqr,ro paAr.roMerpa c orrrtcarrrrrrr,r AorroJrHerrrreM B f(pr,rlrcnoli acrpo-
{meuuecxofi o6cepnatoprrr{ trpoBoAflrc.*r ua6nro4eur.rrr paAr,rolrsnyuenua colnua
tro MeroAr{r(e, r{BJro}r(eguoii s [1 ].

Itpolre orrloclrreJrr,Irbrx LrBMerrerurrl norona paAr.rouaryqorrrnn Coruqa 6onr,-
nroft uutepec trpeAcraBJlfler ero a6corrornan Be.rrrdrrr{Ea. Me:ro4rr a6cotrrorur,rx
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uBMepeEI,Ift IrIrTeHcIIBHocTr,I cI4rHaJIoB, fiarl[6poBnu arrrer{H ti paAzoreirecHo-
rroB rloApo6Ho ocBerqeHbr B Jrrrrepa"ype (EanpuMep, [3,4]).

firn Ha;ru6poBnl{ orrucblBae}roro paAuoreJlecnorla flpr{HflT croco6 trprrB.f,B-
I(I{ myMoBoro reHeparopa H pagzonaflyqeur,rrc araJlonrroro ucroqHr.rna. B groM
cilyqae ucnflIoqaerc.r{ BJlrrflrrr{e omra6ox B otrpeAeJieFrrlrr{ trapaMerpoB auTerrHbr
rra pegyJlr,Tar LraMepeurafi. Hara6oree rroAxoAfltrtrr4lr BTaJrorrIrBIM ucrorrHur(oru Ha

fyr11,na

/J0

t-
\
R

I
I
I
I
I/00

J00 L1t
f n,0

dlr.rr. 3. Sasucrlrocrr, airoAlroro rona
larrur,r IIII-1 or HarrpflH{errnrr trIrraEnfl
co cr'a6nrrlraallrrefr (1) r 6ea cta6lln-

aarlru (2)

(Dnr. 4. Satuculrocrr trJrorlrocrr,I norol(a
paAuofiBryrieuza Jlynr,r or ee r[aar,i n

BIrAIII{OTO lllra r{eTpa

0 l0 /80 270 160

O C,.,J G &
qdxE, alao

BoJIHa.x <( 10 c,u Molr{r{o crruTarb Jlyny, TaH HaK lronlnocrb ee }raryr{erir,rf B6rr[e
MOIJ{I{OCrr{ A}lcHpeT[rbrx r4CTOrrHuHoB r4 r4SyqeHa AocTaToqHo IIoApo6Ho c Bbrco-
fiofi To.ruocrblo [5-7]. flo peayrr,TaraM arux pa6or trocrpoeua BaBtrcrrMocrr,
rrJroTnocTr{ TroToHa paA[o],r3ryrreHr,r.fi JIyHbr or tlaarr tr Br.{Ar Moro ArlaMeTpa
(rbur. 4) ,r(Jrfl Borrlrbi t0 cn.

IIpn onpe4eJreEI4Ia a6conrornofi Be.rrrlsrlrlbr rroror(a paAuo[Bfiyqeulrfl CoJrEr-
qa cuoco6oM cpaBHelrlrfl c STaJIOHT{brM r4CToqH[HoM yqrrrr,rBaJrEcb cJreAyrorqr{e
$axroprr.

1. HconpegeJreulrocrr, B BeilIdtlr4rre rloror(a or rrcroqr{una cpaBHenun. fun
Jlyrirr Ha ?,, : i0 cn otnwlna cocraBJr.fler onoJro 2% l5l.

2. B,r'un:uue relvlleparyprr Sennrra ra 6ononr,rx Jretrecrl(oB crarroBr{Tc.rr Hecy-
IqecrBenrrbrM, eciltr IdaMepenrrfl upoBoAflTc.fl rrpr{ EetroABrl?r{Hofi arrreutre Ba

cqeT cyTonHolo xoAa I4cTOqHr4Ha.
3. Orl.n6ra I{B-Ba r{eroqqoro EaBeAerrrr.E arrreHubr B cilyrrae na6lro4enuii

Jlynrr yl{eErrllaJracr go 0,3% trpr{MerreuraeM onruqecxoro ucr(areJrf , ocb r(oro-
polo coBtraAaeT c SJleHrpr,rarecfiolt ocbro arrTeHnrr. connteq,eHrie IIpor{BBoAu,rroob
Iro paAr,ror{3ryqeEi.Irc co,rIurla.

1r. V.{r,rrbrsailocL Bilalirlroe rlo.uoineune Jlyurr rr Ar4cnperuhrx r,IcrosHumoB
c rroroxor\{ 6orr,rue l% rroroi(a Jlyurr. IIo uarepuaJraM [B] B o6raorr4
6 : -l-24, G : 0 --24t\ lllreercrr onoJro 40 ucro.rnranoB o rroronoru t -- 16%
rlorona Jlyuu. flpyluc l,Icroql.Irlntrr rre yrlr4rbrBairr4cb, TaH sro BoaMox(Eafl
ourra6na Ba cqer Alrcxperlrhrx Lrcroarurrnori cocraBJrrler oxoro t % .

5. Brursuue auuoc(reprr lleluru rra oflpeAeJrer{rae rrJroruocrrr trorona cnaar,r-
BaeTcrr B IrorJIorqeHr.ru, pedrpan\ar4 Lr pacce.rrErdrr, vser norrotr{eHr{f trpoprsBo-
[uJrcfr tro MeroArdne? orlucaHrroii e [9]. flonpanxa cocraBrrflrra onoJro 7% :lrp:Ir
lraMcrreHrrrr BeHr{Tlroro paccrotrnrrfl ucrorrurr}(a or 65 po 30o. Oruu6rra B BeJrr,rartrr-

I{e IroToI(a, Bo3I{UKaIOn{a.fl I,IB-3a HeTOTIHOCTU }IaBeAeEI{n, DbISB&I{HOIO pedrpart-
qr{er,'i, Ee rrpeBbrrraer 0,3% npn onrnqecxoM r{oHTpoJre npoxo}r{Aerlur rrcroal-
flr.rxa. PaccerrHlre ua X, ( lQ cn Eear'raqarerr,rro lr Ha peayJrr,Tar rrpaxrlrrrecnr'r
f{E BJIII'IET.
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6. Hantrqlte uoporonott qyBcrBr{TeJrrr.rocrrr paAr{oMerpa Brrocr{T nau6orn-
III5ZTO ]]O"N'U]HOCTI, B ONPE/IEJIEHI,IE BEJIIITIIIHbI IIOTOI{A. fIO COO6PAH{EIIIfIM,
yHaBaEHbrL[ e [t], pa3Mepbl arrreHHrrr pa/.{r{orerrccxoua rrr6pauH ue6orsruurru,
Tax rrro aurer{r:Iarr rer{rreparypa rpr,r HaBeAeH[r{ Ha Jlyny cocraBJrrer onoJro
9o I(. Tart Har( LlyucrRrrre,'rrrrlocrb IraAr.loNrcrpa ropaA(a 0,5'I( [pr,r r :20 ceru,
TO /-(OCTrrI aer{ afl TOtIrIoCTrr npr,I eArI}rrlrlFror4 na6nro4eulrr,I oH o"t o 5,5 % .

Cynm,raprraa orur,r6rta B orlpeAeJrcur,rr,r a6conmrHoro rrorona upu elrreAr{eB-
urrx ua6rro4clll,Iax vBCJIIIqnBaercfl enle ],rB-Ba ]IeBbrcoHoro r{Jracca rorIHocTI,I
aTTeHIOaTOpa, peryJrl{pyrclqcro TeMrrepaTypy ollopt{oro naHaJra, r{ cocraBJrfleT
oxoro 10%.

Onttcarlr'tag N{eroArrxa I,rcnoJrLByeTcfl l,rrrr rroJr]zne11L1s cireArrrrx AHoBHT;rx BHa-
qcrrrrii rroror(a paArorraryireru,rn Connqa [o rporpaulre cryrrt6u MICC.

$ 2. llpeauaprlTeJlbHrre lr.eByJlbrarr,I coflocrasrreurrfl r]rr'rmpoBcflJrecr(oB
B CaHTr{IIeTpOBOM ArrarraSorle rr coJrHerrrrErx Bcrrblmel{

CnqaL carrrlrr\{erpoBDrx BcrrJrecxoB paArlor{BJryqeErrfl c xpouoc$eprrErMrI
BCIIIJIIIIt&MII I,illyllaJlaCIr AOBOJTE,HO nO,qpO6UO l\{Horl,rMrr rr00.rreAOBaTeJrfrNrr{. Bce
BcrrJrecxrr 6-orurr pae4eJrer{6r Ha rprr Tr,rla rro ],rx lpo$r,rrc ua ognoli qacrore
[10, 1tJ. llpocrr,te BcrrJrecxr,r tr.rna A rrNreror r,rMlryJrr,cHr{fi xapanrep r{ npoAoJr-
7l{Irre.rrTrlrocrr t-5 ntttrt,. Hti-ItyJrbcl{Lle BcIr.TIccHIr c N{eAJreHTrbrr,i y6r,rnaiureN,r r,rH-
TeHcI,IRHocrlr (or Irecxorrbr{rrx MuHyr Ao r{eonoJrr,xr,rx vacon) orHocflTcfl x rnuy B.
H tnry C upr.rlraqnelliar BcrJrecxir c [ocreneErirrrNr rrapacranlreM r{HToHCrrB-
IIOCTI{ i,I ivleI{JIeIIEILIU y6rrnaUlrer{ Ao rrpcARCrrJrecKoRoro ypoBr{fl npoAoJr}r{r,r-
'reJrLFIocrbIo or Aecarr{a MrIIlyr /1o rrecrioJri,Hr{x qacoB. Eo,ur,rrItncr:no npoSr-
reit scuJrecxoB l{oixer 6r,ttl onrrcano Hor,r6r,rriaqr,rerl ncuuecnoB Drrrx rpex oc-
1'I0BI{LIX TI,IITOB.

Br,rno nr'rncl.IcHo, .tro r{ou{Hbre car{Tr.rMerpoBr,IC BcfIJIecHI{ Tecr-Io cBtl3arlbr c
xpol,rocrpepurrMrr BcrrrJrunar,ru [12]. 'I'aH, BCrrr,rrrxtrr, BeJrr,lqrrua xoroprrx 6onr,-
rrc 2 6an.noB, corpoBoln[arorcrr BcrrJrecxaMrr s 7596 c;ryuaer [13]. Oluaxo
cnnar, c,'raSbrx BCnEIIIIeK (6alna {-) co BcrrJrecnar{lr paAuo[Bryqe]rrr.E, corJrac-
uo li'14, (51, se npcnuilaer 25%.

tr4syueune cJIo?rtlrbrx BCrtJrccnoB rlorral]brBaer, cro IrHorAa rracrylrJrcHrrro ]rotr{-
Horo BcrrJrecna rrpeArrrecrlyer rro.fiBJrer{r{e BcrrJrecnoB rr,rrra A nrlr C 1141. Han-
6orec IreyueHlr rIN{rIVJILcHr,Ie BorrJrecfifl, 6narogapa ]rx cpaBlrrlTeJrb[ro Blrco-
xol:i nsrer{crrBHocrlr r,1 .EcHo ubrpa}ricuHoii $oplle.

Bcurecxrt DToro rr,rrla o6r,ncnxrorctr rorrBrreur,IeN,I Bo Bcnbllttne oHepffi qHr,Ix
SJIeI(TpOHOB, ll{aIHr{TOTO]lMOSr.IOe I{3,rI}!1Qp1149 ItOTOpr,rX B r,rarlrr{TIIOM IrOJre qeHT-
pa anrlrBrrocrl{ Aaer Ha6[roAaeN{oe paAr{orrBflyueu[e. tr4c:roqnuxom BcrrJrecxoB
u,rna B, BoBN,IolI{Ho, frRlrfrercfr o6racrr, TroBrirrreHlTol:r ntoruocrtr B pafioEe
BcrI6IIur{I{, o6paayrcrqarrcfr B jleB-V"[r,TaTe CirtaTr.rtr IIJIaBN{br B Ilpoqecce BCrrbrrrrHII.
llpe4no.rraraercfl , rrro lrBJryqeErre BCrrJrecKoB tnna C reHepr{pyerc.s RopoHaJrr-
t{brMl,r ereHTpolrarrr{ ila cqcr coBil{ecrHoro 4eiicrelra ropr,{oaHoro I,t r{arr{r4Torop-
Mo3rlofo MexaEI[BMoB s o6racrrrx, ],rlleloqr{x rroBbrlrreuHylo nJrorr{ocrr, aJreH-
TpoIroB, Jrol{aJrLr{oe \{arnr.rrr{oe rroJrer,rEarperr,Ix AoreN{neparyprr 7 - (1,:2).
"106 I( [111 (r. c. ]l Hoporr&rrbrrrrX rtorr4urcaqn.nx).

Eclrt,t scnrecnrl TlIiroB A rr B o6naaur,r cBor{Nr rlpor,rcxo}r{AeHr,reM xpouoc$ep-
uoii gcnsurne, To lrorpoc o crfrar,r paflrro[BJr]{eHrri{ Trrrra C co ecilnrrrlnail{r{
tpe6yer /{a,r[IrHor"rrlero nayqggllyr, Tart HaR rrel{BBecruo, qro Bo3rrr,rHacr paHbirre:
ItopoTItoil{r,1Biril{afl HopoHaJIr,Hafl r(ou/{eFl0aqr{rr, oTBeTcTBeFIIIatr 3a I{3JIyqer{I,Ie
BCrIJreCHa, TIJITI COOTBeT0TByroqafr OtIT}Iq0CHafl B0rrbrurHa, IlpollcxoArrir{afl B
DTori 06racrin.

B rrccne4onaHIrflx, irocBfltrIeIIHbrx r.rayscHllro cntrBrr caHTrrMerpoBrix BcrrJre-
cltoB co BcrrbrrrrxaMr,r rr ,r{pyr[N,rrurtsJreHrrflMr,r (nanplrucp, [151), nnrerorcfl cBe-
/IleEtrfl TOJIEITO O BCrI"rleCHaX, aNITIJII,ITyAa HOTOpLIX, HaIt IpaB[.r]O, IIC }reHrrlile
4.-LA0,/o rrorona cnoxolinoro Connqa. Cr,rctelrar:[secxoro [Byqeuirfl Mrrnpo-
BcrrJrecHoB (c aunnuryAoir 1,-2%), uo-ur;1rrMoMy, He rrpoBoAr{Jroctr.
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C qenr,ro ux ilByqeHus 6rrr o6pa6orau NlarepuaJl, noryalel{IlBlfi n HpAO
B r,itrur{MyMe coJrueqnoii axursnocrl{, KorAa BcIIrImHr{ cpanlrrlTeJrbl{o lloAlt}r Il
oracuocrr, rraJrolxenr{fl ofr{exror lreBeJrr{r{a. Eo;nr,uuigctBo Ecrrblrleri B aror
leprroA lrMeer oqeur, rvlaJrylo r,Ioqnocrl (6ann t-), rloDroMy BcrIJIecHrr paAilo-
tr3ryqeEr4fl cJreAyer oiHuAarh raK?r{e Becrrr{a cna6r,ruu. flnn ux perr,IcTpauilrl
lrc[oJrbSoBaJrcrr paA]roreJrecfiorr, onncaunr,rr,i n [{], nosBoJrElorquft o6napyinn-
BaTb OTHOCI,IToJILHT,I0 I,I3[IeI{eErIfl IOTOHa paAu0i'I,3Jryqenlln cO;lUqa Ha BOJriIe

10,2 cn c roql{oorbro 0,5%.
,{auurre o BctrErruxax Ba rreprro4 riaii 1964 r.- IrroJrb 1965 r. 6r,rnlr naflrlr

ue [16], Ba rreprroA aBrycr - uox6pr, 1965 r.- iloilyqeHrl n ItpAO.
PaccuatplInaJII,rcb roJTbxo re BcIrtIIflnII, Bper,ifl Irofl BfieHrlfl l{oropr,Ix coBna-

AaJro c nadnroqeuurrr{r{ B llaArroAr{alaaone. Ha tfnr. 5 frol{aBa}I npr{Mel] Barrrrclr
5.VIII 1965 r. 5h - 6h20m UT. Ollrw\ecr{ari Bcrrbrrrra orr{eqeua nlrnnerl gar
Barrrrcbro paAlronBilyseurrn. Bcnnecit paAI,ioIrBiIyqeHLIa cql,rrarc.s cBflBaI-IHb]]l
co Bcrrbrrrrxoii, ec.rru ori []loucxoArl.[ oAr{oBpe}{efiI{o nn6o s reserlue 1 caca or
i{asara }rJrr{ r(orrl{a Bcrr},rmxlr, a Apyrrrx Bcrrbrluelt B ero BpcMfl ue ua6,nro4anocl,.
Ile6orr,maa BeJrirqrrr{a o$$enra rr ero ((rJraAnIIIl)) xaparirep Bo }ri}Iorrlx c.rrysaflx
SaTpyArr.frJrr,l ollpe,IIeJrcIIue Bper{eEII EaqaJIa, r,faItcI'11{y\,Ia I1 I{oHqa ,IBJrc-
r{rr.fl. lloeror,ry npn o6pa6otne npurreHrrrrc.a B ocHoB}ioN{ cratucrlr.recnr,rii
rieToA.

Bcero 6rrnre paccrrolpeui,r 53 olrnqecnl{e Bcnr'Iurr(rl, noropiJe pacnpeAeillr-
nrrcb rio noqHocrl{ cJreAyroqr{}t o6paeort: 24 ucnbrrrxn 6a.n.qa L-,79 - 6ar;r:r
L, 7 -- 6a.rr.,ra L*, 3 - 6aana 2. ITpn conocraBJrerrl,Irl Br;LECI{II.rroob, tlro AJlii
4t lrs Hr,rx i{o}riilo yr(aaarr, coorBercrBl,Ie B paAi{oAflarlaBol{e I'Ia Bo.rIHe I0,2 cat,
12 r:curruren B rrpei{eJrax rosrrocru Bar]ricil a{{exton He AaJrIr.

Ha rlur, 6 rronaeana cpe,qrr{.a apu$ruretrauecna.s BeruqrrHa r.rHTencriBflocrri
'DaAuouBryqellr,r.fl iro Bcenr rrccJreAoBa]rHr;rN[ cflyqarrn{ B rrpoqel{Tax H IIpeABcI]Jre-
cmotsor{y ypoRHro B x}rrepBaJre --l-2 saca or Haqaila Bcrrbrmr(r{. 1\'iancul,iarsna.s
BeJrrtqrrHa ycpe4trer{Hort r.rnresclrBrrocrrr cocraBJrrrer or(oJro 3,1t%, a {nyxrya-
qprr{ Ba 30 uun. Ao Bcrrbrrrrxr[ rre rr]leBr,ruraror 0,59l0. CregonareJrbuo. AocroBep-
r{ocTb oTo}r{AecTBIreHurr BorrbrmeH r{ BcrrJrecHoB Momuo csuTaTE, yAoBJIeTBopII-
re,nrRofr.

7Ia .rucra Bcex lrccJreAoBaHHLrx Bcrrbrrrrer 39 couponolr{AaJrlrcb co6r,trrrerr ru-
na C, 2 Bcrrbrmxtr (o6e 6anna 2) conra.iru co BcnJrecraMr,r rl{[a A ua {one co6u-
tun C.

TaHulr o6paaou, ocHoBHhrNr rrrrror,r paArror.railyqcHrr.fi rrprl BcrIbIrIrHax lra-
roii lrorqnocru B rreprrog Mrarrr,rMyr{a conueqsol'i ar(rlrBtrocrlr cJreAyer crrrr-
rarr, co6nrrr.rrr rrrrra C. Zesecrso, rtro BCrrJrecmrr DToro rr{fra BoBErtrRaror ttaqe rr
I{x I4HTeEcr{BEocrr, Bbrlrre, ecJrr.r rrBflyqaloqan o6tacrr, HaxoA?rrca g5rl,reu
qeETpaJr6rlolo Mepr{AI{aEa, r. e. ux r.rBryqeHr{e r{MeeT r-rer{oropyrc HanpaBJrer.r-
Hocrb 173, L4l.

flocrpoeuuarr Ha ocl{oBe pacc}IorpeHrroro MareprraJra rucrorpallrra ($trr. '7)

qr.rcila Bcrrbrruen, corrpoBolr{AaBrrrr{xc.fl rrr4npoBcrr.trecnar{lr rlrna C ]r He corrllo-
Bolr{AaBmr{xcfl l{axr{Mr{-rn6o co6r,rurrrMrr B paArroAlranaaone, B BaBr{crrlvlocrl{ 01'

rennorpa(ru.recHoft AoJrrorbr rax;He ynaBbrBaer tra cyrqecrBoBaulre EatrpaBJreH-
Hocrr{. Hn oTlna ltpaeBa.rr BcrrbrrilHa He colpoBon{I{aJracb r\{uxpoRcrrJrecnoM, r-Ie-

cMorprr rra ro, rITo cpeArr nlrx 6r,rnra Bcrrbllrfr{rr 6arna t.
Orcyrcr:nue Bocrorrno-Baua4roli acrrr{r\,rcrpr,rn na tiSlrr. 7 coraacyerc.rr c pe-

ByJrsTaraM[ r,rccJreAoBallil.tr, [oryseEq]rrN{rr AJr.rr A,rrrrrrbr BoJrubr 10,7 cn 11"41 .

Taxlre coBrraAeErl.rl Molnflo ccurarE, KocBer{Ebrr\.{ rroATBep?r{AeHr{exI tlpaBtrfibuoro
oTo,fiAecTBJrerlrr_fl MllnpoBclrJrecr{oB rr B0rrbrrrreH.

Ha {nr. B uoxaaas rrpoqer{T Bcrrbrrrrex, corrpoBo]r{AaBmr{xcfl MI{KpoBctrJrt'-
cr(aMr{, B BaBuc}rMocrrl or I4x r{oqflocri,r. 9ro6u yr{ecrrr a{r{exr EaIrpaBJreHHo-
cTr{, paccMaTpr{BaJrl{cb ToJrrrHo re Bcrrbr[rr(r4, AoJrroTa r{oTopbrx or qelrTpaJrr,-
Eoro Mepru{r{aua He rrpeBT{[raJra +60t. Ha6rro4aerc-fl oqeub cr{Jrr,Hafi Hoppe-
JIrrquE Aalne AJr.rI Bcrlbrlnex 6arra 1- (-800/0). BoaMoxiuo, c noBbllrreEr{eN{ rotr-
Eocrrr Ha6Jrro4enuft 6yget o6uapylfieuo rroBr,rrreHrre ypoBEr paAllollailyseri,rs
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Ha caHTlrr{erpoBblx BoJrHax rlpll Ha}r{Aorl orlTur{ecxoi,i Rcnr,rjltr{c, Drrcoxan xop-
penfrr{r{fi cBr,rAereJrrrcrnyer o6 o6paaonaunr.{ Hopornox{r.rBytr{oii r*oporrururori
HOHAeI{CaUrlr,r rali}r{e [oqru xpr,r fia]r{Aor"r BCrrbrr[HC. MOrqnocrr, ]{sryrreHus HoII-
Aer{caqrlr rraAaer c yr{eHr,rrreHr{e},r 6aJrJra Bcrr,rlrr(n, npoucxoArrrqeil n arofi o6_
JI ACTII.

Ha rirrr' 9 ronasano cpeAHee apirsuerrruecnoc B,aqerrire r,rorqHocrr{ pa-
Auo[BryseHI'If rIo BCeM I'ICcJreAoBal{r{blr{ cryqaflM, Br,rpa?ricrJHoe r] rlporleHTax
r( ypoBHIo r{BJtyt1g1111t HeBo3Mytr{eHuoro Connqa AJI.TI BcrrbrureH paanor:o 6a.nna.
9{Su,*t HarIpaBJreI{Hocrll )rqlrLIBaJrcfl rctrr, qro nrorr{Hocrr, l}^Apror{BJryqer{r.r.fl6panacr, npolopqrtor{&JrrrHo llcos l, ry1e I - [oJrro?a coorBercr]lyroqeli Bcrrbrrrr_xr. Manoe paBJr[rrue cpe;1uer-i rroq]rocrrr AJrrr Bcnbrrrrert 6al;rra l. u i urruu.io,
cxopee BCero, rreAocrarosuoii ro.ruoctr,ro ua6nro4eurrii.

Cpanuenlre BpeI'IeHrI Hasaila ourr,r.{ccxoii Bcrrr{rrr(rr rr BorrJrecxa [or{aBltBa-
er, qro n 6onl,rulurcrBe crysaca (80%) pocr pa{ror.raryqe}rurl nlleArrrecrByer
Harrary BcrrbrrrrHl,r (rpur. 10) , r. e. nopornolrirlByrr{afr noHAeHCarIli, o6paalie"-
C,fl B OCHOBI{OM AO IIAIIAJIA OIrTr,r.IECHOii EOTIBIUIRII. 3tO CONUATIACT O PCSYJILTA-tauu [13, t4], uo"rryueHlrbrr,rrl ll,rrfl 60rec rrotr{Hrrx Borrr,rjrrcn rr BorrJrecxoB rrrlrac, 'r'ro roBoprrr B rroJrrrSy rrpcAlloJloilteuua o6 o4rrrunoror-o1rrnrrr,1rnn" regella-
Id}Ii,I O(I{OTI4 IIHL.IX BCIUIECI{OB }IC3 ABIICI,II{O OT IIX T,IOII{EOCTJ{.

Cyrqecrnyer Her{oropafl cBrI_BL .Nre}ri,r(y Bperr{errc-\{ orepe}nerrurr A/ rr Bpe}le-
Hex,i lr{nann pa4r,roco6r,rrrrlr fr,. Ha $r.rr. tt Br{Ar{o1 rrro Bperr.a iJirra}rr{ B ocr{oBnorr
6onsue 2L.t, rto orrpcAejreHFree cyArrrr, o ,pcn,reHrr )Hr.rBHrr no olrepel^eHrrro
rpy/{Ho.

C poc,ol'r 6atrna BcEr,ImHI'I onepe)fter{rre B ,roflBJrc}Irdlr BonJrocria yN,rer{rrrxa-
erca (rllrr. 12). r4s Droro Molr{Ho BaxJrroqr,rrb, sro c*opocrb paaB}rryrrr Honl(og-
caqulr relr 6onr,ure, ueu 6o;isrrre hroru{ocrrr flBJreur{.a.

EcrecT seuHo Aol1ycrrrrrr, qro nocJre rotlBreHI,Ifl ItopolHoi.rir,jnynler,i non-
AEHCAIIUU I{E BCEIAA COSAAIOTCfI YCJIOBII,fl AJIfI BOBTII,IHFIOBEHIIfI BCIIbIII]XI{.B arou cJlyqae AoJIIItI{br na6"nro7.1arscn tscrrJrecrr,r ,rnna C, 11e cBrr3arlrr6re
CO BCIIbIIIIHAN4I,I.

,(nn uporepHr{ Sroro [peAroJro]I{eHrr.ir Hy}nHsr oco6eHuo r{aAe)r{Hr,re Barrr,rcir
paAl{or4aJryqeIl{fl c ycrpar{eHtreM Bcex ail[aparypHnrx dlnyxr;,aqlrir, uperr,r_
Inarcrqrlx 0,5% notoxa cnoxofinoro Conrlqa. Itaxot-nr,r6,l ,"""ri BaBr,rcr{Mocrl
BpeMeHrr onepe)fier{ufl or noopl{uEar BCrrbrlrrRrr rre o6napyxrcuo (sr,rr. 13)"
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Taxuu o6paeor,l, r{B aHaJruBa Marcpr{aJra, [oryqe]inoro c roMotrlbro npeqrr-
SIIOHHOTO paI{r4OTeJreCHOna, CJIeI{yeT, qTO nopoTr(o}r{r4Byque Ho}rAeHcarlr.lr{, oT-
BeTCTBeHHbre 3a r,tsJryrteutre r{plxpoBclrJrecr{oB rr.rrra c:

@ur. 14. Cparneni.rc Bpelrerr[ E(r.rBHrr
paArroBcrr,Trecr{a rp rr IIpoAoJr]rirrreJrr-

IrocTrI BclrbrllrriII ron

B0 /00
tn- rtuH

^1).,o6pa;yrorcfi rjorrrr,r rrrlrr Halr{Aoii orrrrr.recxoii rcnr,rnrrie (xopperaqr,rn
^.80 96 );

2) n 30% cryqacB rlorlBrreuue noHlieucar{rrrr ilpe,r{r[ecrByer o]rrr{secxoi,i
BCIIITIII]HC;

3) onepcrueHllC B rrorlBJrcHr,rr,r BcirJrccna yMclrbfiraercri c rro3pacraFrrrcN,r
MOIqI{OCTI,I rlBJleHlrfl .

Brrno;1r,r cJr./(yer csnrar. [pe[Bapr,rreJrr,rlbrMr{, ra^ HaH oH,r cAoJraHr,r rJa
ocHoB al{rul cp aB rrr4TeJr r;iro ne6 on rru oro },r arcp lraJr a.

flpnuoruy rny60xyro 6J:raroAapHocrr, tr{. f. Morrceeny 3a rlerrur,re 3aiyrcca-
HI{.s, cIIeJraHHrre rrpr.r BrrrroilHeHr{r,r oroir p a6orr,r.
4 geria6pn 1965 r.
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AnAnEn{Irfl. HAYTI CCCP

II 3 B E C T 14 fI }t P bI M C }t O Tt A C T P O (D I{ 3 II \t E C H O IT O B C E P B A T O P I{ U
Tou XXXVI 1967 r.

o I{EI(OTOPbIX OCOBET{HOCTflX BCIJIECKOB Ir Ttr{frA,
corrPoBolrtlArorqllxcfl BCriJrECruM?I rv TrlriA

I. O, n/t/rLceear,lI. E, IOpo6eN&fl,

floxaeauo, qro B Tex cryqafix, RorAa Borlnecrtu II rrna co[poBo]r{Aarorcg BctrJIecnaNItr
IV rnua B r{erpoBorr Allatraaorre, paauocrE Al ruem4y Eaqafiorr BcrrJrecra II lrrtna tr EarrafioM
carrrllMeTpoBoro BcrrJreclia B cpeAEeilr telt 6o.rnme, ser4 6mrxre Bcrrblrtrfia paclroJroE{etra H Bo-
croquoNIy fiparc coJlueirroro AI{cKa, T. e. B pacfipeAeJreurrrr A, lrueetcn Bocroquo-BarraAEa.rr
acrlr{Merprrrr. Ecfit{ scrrrectttr II rr.rna Ee cotrpoBorr{Aa}orc.fl BctrJrec(a}rr{ IV tlrna, To BEa-
.resrte At He BaBr.rcr{T oT noopArruaT BcfiLrffeft.

O6cyxgarorcx Bo3Molr(Eocrrl o6:r.ncueurg Bocroquo-Batraguoft acrulrerpru{ flpir [Byx
rrpeAtrorrorr(enuax : 1 ) (orrAeucaqrrrr rrar{Jr oueurrr r{ BatraAy,

2) areur, orBercrBeuurlii ga sclTlecfilr II trna, trprr cBoeM ABrrlr(enr{[ B r(opoue oTr1no-
rlflercfi r{ Bocrony oT paAr,raJrblJoro EarrpaBJreurt.g. floxasllsaerc.E, qTo BTopoe [peAtroJroBe-
une 6o,ree BeporrrEo.

SOME PECULIARITIES OF TYPE II BURSTS ACOOI{PANIED BY TYPE IV
BUIISTS, by G. It. Eliseyeu and Z. I.Yurouskaya.- It is sho.nn that in cases when type
II bursts are accompanied by type IV bursts in the meter range, tlto dif ference in iimo
At beLrveen the commencements of a type II burst and a burst in the centimetcr range is
greater, or the ayerage, the clo,er the flare is to the easLern limb of l,he solar disk, i. e.
the Ar dis[ribution indicates easl - west, asymmetry. In cases rvhen type II bursts aro
nol accompanied by type IV bursts, At does not depend on the coordinates of the {lare.

The possibilities of explaining the easi - rvest asymmel,ry are discussed at [wo
assumptions: 1) the condensations are inclined to the west, 2) the agent,, responsiblo
for type II bursts, deviates Lo lhe easb from the radial direction when moving through
the corona. It is shorvn that tlie second supposit,ion is more probable.

tr4ccre4onaurle BcrrJrecxos II n IV uruos fipeAcraBJrfler Kar( acrpo{EBurre-
cnr{ii, rar( I{ reo{r43usecKrrft rrETepec; rr3 Bcex BrrAoB paAr.{ouaflyseHtrrr oEu
rryqltre Bcero HoppeJrrrpyror o reo{rauuecHr{Mr[ .flBJreHrf.rrMr{. Aos Br,r.EcEeEtrfi
{ueuHu caMr{x BclrJrecl(oB Ba?r(Ebrrr .fiBJrrrerc.E Eaxox{Aenrre lt lrBy'terrre paBrtrq-
Ebrx crarrrcrr4qecHrx BaHoEolrepEocreli. B ttl o6uapyxreno, qro pasEocrrr
BpeMetr MeE{Ay HasafiaMu BcrrJrecnoB IV,,, lr IY6'*, c oArroft cToponbr, u IVu.
c 4pyror,i, cyqecrBerlHo BaBr{c.ar oT r(oopAr{EaT cooTBercrByrorqEx Bcrrbrmefi.
flonyueuo, qro Ea Bocroqnoft qacrr{ coJrtreqtroro Ar,rcxa paauocrrr BpeMeE
Lt : tr.no- trr,".r, n L,t : tn.on,, - rrr.c,. LrMeIor 66nrulre BtraqeHl(fl, qeM Ea Ba-
llalHofi (rH.rr, tt.anr, tn.cn - Bper{eHa HaqaJI BcrIJIecr(oB IV runa B MeTpoBoM,
Ier{rll{erpoBoM r,r carrfrrMerpoBoM Ar[atraSorrax coorBercrBenuo). Ha ocuoBagutr
sroro pesynr,rara B [1] 6rrna IIocrpoeHa MoAenb MarEr{Ttroro troJrff o6nacrE B
paftoEe BcrrbrrtreR.

tr4enecrEo, qro qaqe Bcero BcrrJrecnalr
rpeArrrocrByror BcrrJrecHu II rlrna t2]. B
,1.L2

IV ruua B MerpoBoM Ar{auaaoEe
eroM cryqae cqurarcr [3], vro npu-



ylrrroii: BoBr{rrKHoBeHlrfl BCrrJrecHoB II rrrla rrBJrflercrr {ponr yAall}roft BoJrubr,
roBrlrrxarorqrali npr,r ABrririonrrrl BBepx B rroporrc arcrrra, orBercrBelruofo Ba
BcrrJrccHrI IV u,rua, r. e. Nrelr{Ay BcrrJrecHa}rr{ II r.r IV rr{rroB cyrqecrByer orrpe-
/(cJroHHaf cBflBr,. floaromy rtolnHo 6r,rno ornngarr,, qro v \Jlfl scnilecfion II
TlIrIa, COIIpOBOIi{AaIOryrIXC.fr BCrIJreCXa,r,rr,r Iv Tr,.IIIa, B pao[peAeJreulru Af ran-
ine 6y4et uaS.rrro4arr,cfi /{oJrrorHafl BaBrrcrrl{ocrr,, I-Ieo6xo/{HMo orMertrlrr,, qro
B ocIroBHox{ Bcrr.rreci{rl II rurra ua (llrncnporannol:i qacrore xapaHTeprr3yrorcrl
6ltctpum pocrolr r,u{'r'c}rcnBI-Iocrl.r r{ nllolloJr}r{r{TeJrbI'Iocrbro or }recHoJrr,Hr{x
r{r,rFryr Ao AecrrrnoB }rlluyr, rroaroMy, B orJrr{rr're or BcrrJrecnoe IV ruua, lava-
Jra BcrrJrecnon II tnrra rro)r{Ho orrpc,(0Jr}rrL lopaBAo ro.rHee.

Hauu 6rrno paccnorl]oHo 3arra3A6rBarurc At Bcrr.[ecr(oB II rlrna B Merpotsor,r
AIlarIasOIIC I]O OTTIOTTICH.TIIO n HarraJry (CaHTrrN{eTpOBOTOD BCrrJreCHa B 3aB}rCrI-
MOCTII OT IIOJIOiIieiIIItI IIa CO,rIHeqI{Ol{ AIICI{C BCIIEII1I0H, OTBeTCTBeHHEIX 3a STII
BCIIJICCK'I.

Bce scunecxlr 6r"r",rIrpaBi:[eflcHbr Ha ;1Be rpylrrbl: n nepnoii rpyrrrre 6r,rnx o:r-
r{ecer{br re BcnJrecnlr II rr,rua, rtoropr,Ie rte cofipoBo]r{AaJrllcrr BcnJrecHaMIr rr,rtra
I V, a xo nropoii-rorrircclilr II 'irna, Ba i{oropr,rivrr,r cJreIIorJaJrI{ BcrrJrecnlt IV runa.
13 4a.nri-rei'rrner,I IIJrfl riDarnocrr,r Bcrr,rrccr{r,r ucpeoiir rpyrnbr 6y4elr HaBr,rBarr, npocro
IlcrrJrecnar\'rrr II rnua, a ilc',flJrccrrr'r nroporYr rpylrrrbr - co6brrr,raurr II + iV.

I Ianru 6r,urr,t ncno.u rr i] oB al{br cir eAyrou{r,re }lrarep r,r aJrlr.
t. Itnapra.ur,nr,re 6ro;r;rerer.rn co,nr're.rnoii axl'unnocrr,r ,IMi9-136 Ba

1957-196i rr. t4)
2. Hara.uor ,(o71con n Xe4euan aa 191-17-1961 rr. t5l
3. Itararor coJriroqlrr,rx paAlroBcn,ltccHon Trrna II l.r tr,rua IV t6]
4. Cnlrcon BCrrJroclioB pal(uor{3.rrvqenrfl Ba 1952-1960 rr. [7]
5. Clr,rcoH ncrrJrecnoil paArion3Jryrrcunn IV runa [81
6. Sannclr pal(I,IorlBxyqcnun Co,ruqa Ha. i[I{cxperlrr,rx alacrorax l:208 lt[euu

/ : 3000 l'Ierym Ha crrcltrpolparfc l:. 100-:-{50 LVet1,, roryaleHHr,re n ItpAO.
,{auur,re o BCIrJrecHax II 'rrtna r{ coorBcrcrByloqr,Ix r1}{ Bcrrr{Iuxax rrprrBe-

iT(errbr B ra6;r. 1. B .rerseprolr cro.n6tqe ra6;rlrtqr,r Aaerctl Haqa.rro RCfIJrecl{oB
II tlrrra rla {lrnclrposarrHoft rracrorc B r,rerpoBoM ArrarraBo}Ie, B ccAbNtor{ -- Ha-
qaJro caHTrri\rcrpoBoro BcrrJrccKa, B AocFflroN{ - Al (paauocrr, ilIe}I{Ay l{x rla-
uanar.rn), B oAr,rHHai{qarou cro"r6qc }/r{aaaEra Jrr,rreparypa, rroArBell}I{Aaloilrafl,
lrTO l(aHHblr"r B0rrJrecfi rrpl{rraAJre}r{r{r n cflcnTpflJrbrroN,ly rnuy ll. 3a <ocuoauyro>
ltacrory B NferpoBoi'r Ar.{arraloue ar,r6pana .racrora 2A8 Mety, na xotopott BeJII,ICI
na6nro4eur.rx n HpAO. B ra6.u. t Hpoue BcrlJrccl{oB, BaTII,IoaHIILIX o ftpAo,
BnJrroileur,r ne [6] BcriJICcfirI II rrrtra, Harrara HoroDJ{X Jreifia'f B lll{ailaaoHe rla-
cror or 180;to 250 LIery,l)ro orpaHr,rrreHr{e Bbr3BaHo rer{, tlro B ro},i c"rtyrrAe, T(or-

Aa BCTIJIeCH HaqI,IHaCTCfl B Aj]vrolr Ir,rauaBOI{e, tspelrfl eIO IIO.'IBJICTII{-fl I{a qaCTO-

tax, 6nnsnr{x lt (octlonnoiir), no .rrrrrcparvlli{rrM Aa}rHr,rr[ ycrauoBllTL Ire.rrr)BfL
Ourrr6na, I{orollyrc rrTJ Moir(e},r i{oilycrrrrr, B orrpcAoJreIrrIIr HaqaJra RcrlrecxoB
II turra ua rracrorc 208 1l[etl, rlcBeJr]rna, rrocr(oJrbny Br,rcorr,r l{3Jryqarc[Il{x cJro-
eB rra tracrorax 1.80 n250 Mert r{a.[o orJrr{qa]orcrr or ylloBnJr rcHollaqI,I}I pari.{o-
uBJryug1111o Ha qacrore 208 lWer1,.'l'an, 4nn Mol{e"TII,I HrrcHnpxa aro orrltrrnc co-
craBJrrrer 3,496 ua,{ilcrore L80 llleu,n 1t0/o sa qaorore 2to0 llleq, alro I]llrl cxo-
pocrr{ arerrra 1000 n'vf ccn, cocrauJrfler j_0,5 tlr,Ltrt,.

Ha $nr. t npe4cTaancrra BaBr{oniltocrl Lt - {'o..r, - 1,r.",, /urfl BcttJIecKoB
II trrna or noopl(flr{ar Bcrlbrr[cl{. I4a $r,rr:ypbl BIrAIro, rITo rroJlyqeul{oe paclpe-
/le"rICIIlIe llpaHTI,IqeCltlI OI,ltIftIeTpr'IqHO oTFIocIITeJILIIO qel{TpaJILIIOI'O N{epI'IAi4aHa;
unHanoii 4orroliroii 3aBr,rcr'r\,rocri.r rre ua6rioirlaercr. Cpe;1rree BHarren[c Lt,
r{a BocrorrHoir qactr,r coJruerluoro /{rrcxa cocraRJrrlcr 4,11 il,LltL, a na eauarlnoi'it -
4,,8 ,ultrt.

,(ance paccr.Iol'pl.Iu co6r,ttun II -l- IV, /(&HI{I;Io o Roropblx uo\'IctrIeHLI I}
ra6l. 2 r.r lra {r,rr.. 2. lJ cro.n6r1c t{ ta6rr. 2 ormeqaercfl, corlpoBorrtAaJracl "rrr{

i(aur{afl Bcrrbrruna rcuepaqr,reii rrporoHoB 11o cBeileHlIrIN,I lt3 [i2]. Itax BLr/(IIo II3
ra6;tlrqr,r, 6onr,uri,rucr:no IlacclrarprrBacr{bIx BcrrbrrueH BaperllcrilirpoBaul-o HaIt
ITpororlr{brD. (Dnr. 2lrol(a8618acr, qro AJLa co6r,rtr,rii II i- IV BoJIItquHa Lt

B IltBB. I{DLrMcrioil o6ccpuar., r. XXXVI {13
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aJleKrpoHHofi nonqeirrpaquer?. fdnu;xeuue arerrra, orBercrBerrrroro aa BcrrJre-
cnu II r[tra, csl,Iraerc.fl paAIraJIbHbIr{. flpu raxolr [peArroJroxreHr,rlr ycJroBrr.E
paclpocTpaHeHrrfl paAr{oBoJrH B IralpaBJlenr.ru Seutu cTatrOBfTCfl paBJrusEbl-
MI'r B BaBI4CI{MOCTrI OT TOIO, r/{e [axoAI4TC.fl aI(TI{BBa.s o6nacrb: na nocrosnoft
IIJII{ Ea aana4uoli qacrr.r coilHequoro Arrcfta.

tr{a reouetplrsecx[x coo6pameuraft ncno, qro ecJrr{ ar(TrrBrra.fi o6nacrr ua-
xoArrrcfl Ha BOCTOT(e, rO fryrr,? xoropr,rfi neo6xo4nuo npofiru areEry, qro6m
uSJlylIelrfie, reHepl4pyeMoe uM, AoIUJro
go 3emrn, 6yger 6onrrue, a cJre4oBa-
TeJrbr{o, 6onr,ure 6yger'lr Al no cpan-
EeIrI{ro c reM, KorAa aHTI4BI{afl o6.nactr
HaxoAr{rcfl Ha sanaAe.

r0" f0
f

@nr. t, Pacnpe4elerre Al:
: tn.or- to."n g:rx ncuecHor II
TtrtrA B BaBr{CRMOCTTT OT ItOOpAr{rraT

e0" E0 J0 0 J0 t0 ,s0.fv4 J0 00 30'
W

(Drr. 2. Pacnpe4ereure Lt:: f,n..- ttt,cu Atvt co6rrutfi II *
* IV s Banrror{Mocrrr or noopArruar

BCnbrmeK

Cner.nne ripyH{r(rr - no IaHHbr^r }tpAO

Ecnra npeguoJrolr(eurre o HanJroHe cJroeB c
qenrpaqueri H sarraAy cnpaBeAJrr.rBo, ro ,r(Jlrr
nlrlx B Tex H{e o6lac'r.ax,.rro n co6r,rtug Ii f
Ionrornr,rr:i s{Senr. C etoii r{eJrLro na $lrr'. 3
rroftaaaua BaBr{crrMocrr, A, or HoopArrHar
Bcrrbrlrrem A.t.s Bcflilecxos II ruua, [o]\{eqeH-
Hbrx B ra6n. 3. B cron6qe 11 aroit ra6nraqrr
oTMeqeHa AaTa BcrrBrrrrnr4, corrpoBo?r{Aaro-
qenca co6rrrnerr II + IV, noropafl rrporrao-
n,rra B roi,i rne rpyttne rrflTerl, rITo u Borlblttr-
H&, OTBeTCTBeHHafI 3a COOTBeTCTByrOUlrtrl
BCrrJrecK II runa. 'Ia6rnqa coAelllr{r4T BcrrJrec-
Hrr, noropr,re nporrBorrrJrr.r HaH go co6rrrr.ra
II + IV, rax u rrocJle rrero.

BCTIbITIEE

o4uuaxooofi DJrer{rpo}rnoii xon-
ucnJrecxoB II runa, roBEIlHaIo-
IV, r'axnre AoJrrfierr r.rN{erb Mecro

tr{a Sur. 3 nra4no, qro pacrpeAeJrerrrre ,?!' 60 J0 0 J0 60 80"
Al uueer rar<oi,i 

'lxe 
xapaxrep, Har{ rr r{a I w

$ur.1. Cpe4uee BHaqeur{e Af4na nocrosnofi Orr. 3. pacrpe4enenne Af 4aatracr[ coJrHeqlroro Tlmctta-l12 JtuH, Atrft Ba- BcrrJrecr{oB II:rzua, $orop6re trpo-
[a.IIHO]"t 

- 4,7 tLttH, T. e. AOJIIOT]IOI'r aaer.{Ctt- I{?9ilJII'r s Tex E(e-,o6aacTExr EIO E

Moc.rr{ He o6uapyx,iro"nr"". orcrc,qa"roa1,.r, t"u""jf.l'.#rr'rT;i"iftillt*'"""
qro B axTrrBl{r,rx o6uacrRx, rAe npor.rcxoAfr
oolbrrnfl II + IV, nocro.auHrrrt Har(JroH n BatraAy cJroeB c o4rauaxonoft aJrefiTpog-
rori Honqeurpaqrlefr, [o-Br{ArrMoMy, orcyrcrByer. Tor4a [oJryqeruyro ua {zr. 2
aclIN{MeTpI{rc B pacllpeAeilefifivr A, uoxrno 6uno 6rr o6rncuurn raxrrM EaftJro-

n58*



Co6.nrltH

caurIIMerpoBt,lrl
AII AII A3 OII

Ta6nEq,a 2

tr{crocEIrH

ilcrllcr!rnii Irti1ila:]oH

;
I
I

.:

il

daIIAqATO

UT

t)Blr30tI1

1 -: i)1,

L0 1r7

07 ,17

0B :i5

09 20

15 16
'I2 1t0

L2 T')
lt 2L

t0 't4

10 02
0u 40
04 )4
12 56

0i 4r
0:i 38

t0 29

12 5t)

08 48
05 2L)

0s ll9
t0 20

l0 24
09 /t4

d
F
o
otu
ll<

;
F
a

I,IAq BO

UT

7

CT II-
q!IB

o
tso
A
1.1

1

T

2

3

q

5

6

I
I

10

L1

l2
1;',

14
15

16

17

18

19

20

21.

22.
e,)

Z4

03.IV 1957 r.
01.VI
03.YI
28.VI
03.VII
28.VIII
t2.IX
14.XII
25.I 1958 t'.

I

s14\\/l:0 
I

sl5W,'lti I

s:10wt: I

N roE27 
I

N03\,V101

s3|133 |

Nlrwrel
Ni8E73 

|

s:ODll I

S I i\\/Ci I

ir,'nuo 
I

sl 7E76
NlsWU5l
NJ(i\V781
SOJ\YOB I

NigWzr0l
N r7trO1 

|

Ni:\,V331
N07W1i,l
Nt2wil 

I

\tqwiiTl
NJCII/+0 l

N28E2e ]

l'l7nz3 
I

snzt\/59 
I

0giIrSm
'12 s?'

t0 10

07 05

08 3t
09 10
'1,, 1J

L2 23

12 01t

1:l 20

t0 0s
09 i-r;l

08 :"ll 
,

04 :\:\
t2 51t

07 ::,4

0') ll0
t0 2tr
,12 4'
08 45

05 17

08 31

1L) 15
,10 18

09 tiS

1]II]
oti
)

Ned

Nag
I.I IT I
Ned
]I tII

I(p.lo
]l l]1
Ncd

D

l1 tIi
Nag
}{III
Ncd
-\ag
Ned

I(p-\O
D

Nag
I(pAO

Ncd
D

)

tBl
[8, t]
[8]

lr21
ro Itul

lL21
tti l
t8l
I8l
IBl
t8l

[8 ,9]
lB,9l

tBl
IB]
t8l
t8l

lB, i3l
lL21

l1.0,Lttl
[1 5]

[13, i/1]

t8l
lt ril

lr (,1

I(p'\O
D

))

)
)
D

D

)
)
)
)
)
D

)
)
D

D

)
)
D

D

)
)
)
)

2

5

[2
4

+

+
+
+
+

I-r

lO.II
03.III
23. III
05.VI
0{-i. \,,I
i2.,\II
21r. III 1959 r
1./+. VI I
i8. VIII
02.xrr
0{.IV 19G0t'.
l3. v
0{.vI
10.,{l
12.VII19iil r.
TB. VII

0

L

12

I
L

o

I
0,
t
2

7

8

5

,
I
5

ln
lo

t-
I

I

I

+
+
+

I.T-

+
t-

IIO}i iIOIILI(O }] TOT,I CJI;T{NS, ECJII,I STOT I{AI{JIOH BOSHIIHACT HESAAONTO IIEPEA
ncriuuritoii r,I rle coxpaHrre'jrcrr lrocJre Hec. llpc[ilyrqecrBerrrrr,Iir rraxiloH r{onllelr-
caqnii H BanaAy rralnercrr rrar,r IraJroBeporrrHr,rn{. 3ro uoronrer{rre rrol(TBop?lAa-
ercjI posyJibraral,rr{ r{ccJreAoBaHwft lL7 , tB], rilr: [o]ia3aFro, qro B aHrnrlnurx o6-
Jrrrclr'flx qarqc Bccro rra6Jrrol(aercrr cr{eqe[lre ]rorrAcr{caur{il K uoc'r'oHy orHocrl-
TeJrr,Ho rIeHTpa Tfl)necTn coorBeTcTByroqrrx ur/r rllyflrr rrflTcFr. Itpolte 'i'ol.o, s [tg ]

orl.iciracrcrr cABlI]r ri Bocror(y r(&nL{r{OBDIX dr,iroHxy.noa }LrpHlIx y3IIoB ca II -xpoMoc([epuoii ccTnr,r, a rilnir{c Marrrr{rr{rrrx xoJrhloB, perl{cTpflpyeMbrx B

IIB, orr{ocrrTcJrT)rro \rarHrrrr{brx xoJrNroB r {otoc$epe.
N[orr<r:.o rpeAJ]oirrrrrb /lpir1'oc o6r,ncuerlr,rc uocroqr'ro-3arraArloir acltl\4MerpI{rI

B pacrrpc/{cJrerrr,rr,r A, Arlrr co6r,rr1,rii iI l- IV: pacirpe4errer{r{e aJrer(rpoHrroir non-
I{CflTptu(tj1{ CtiN{l,lcTllIIqHO OTHOCI{T0.tbHo pililllil,tlbI{OrO IIa[paBJIeII]Ifi, HO al0IIT,
orRcrcrgeuHrrri. ea Bcrr-rrcc]tr.r II trna, uprr cBoer{ ABr,Ixtcr{xrr B Itoporle ornJlol.Ifl-
ercrr li Bocrorry (u;1a;rrueiiuer{ AJrfl irparnocrrl }Ibr 6y;1er.I I{aBEIBarr aro orliJro-
IICIII{ENI IICTOLIHI:II(& IIJIII OT}TJIOI{EIIIICN{ AT'CUTA). I{TO6TT NPOBEPI,ITI, ETO NPE,T(NO-

JIO}tteur,re, t{L,r BOOItOJITTSOB&Jrrr0rr peByJrr)Tarar'rrt Bei:rca [71, notopr,ti:r nsuepn,rr
rroJlo?i{eHr[e lrororrr{trxor] II tr.rrla rra uacrore 50 lVIeq B Hairl)aBJIer{IIrI Bocrol{ -
SaIItr,r[.

176



M
filrt /f a,ra

I{oop/Iu-
H&'I'lrt

BCIII N ilIfiU

Bcflilccrrl,I TI rr,rrril Rclt lfccIiLt carITIIttcr-
posoro iulanasorla

Ta6luqa 3

,[ara
co6,rru.rri+rv

VI 1957 r.
28.VIII
t2.IX
t2.rx
t2.IX
1O.II 1958 r.
26.VIII
t0.V 1959 r
t0.v
t4.vtr
30.xI
t0.IX 1961 r.

I

;
il

4

Harla no
U:T

?
c
?
.J

5

d-c
ts

E(

!
O

I

&

ts

o

12

Ef

d
F

t

t
2

4
r

6

7

8
o

10

1",1,

t2

05.VI 1957 r.
28.VII]
03.IX
15.IX
t6.IX
10.II 1958 r.
20.VIII
0B.V 1959 r.
19.V
16.VII
28.Xr
03.IX 196i r.

S18W/r4
s27E3t
N24W24
N12W64
N09WBo
sr3w64
Nt6E{8
N2tE83
N23W58
Nl3W34
N10E30
N11Eot

13h2gm

20 21,

00 38

20 45

22 48

t9 i0
00 46
22 59
13 44
16 t5
20 4"7

20 49

208

167

200

lt) I

1.67

167

175

300
208

208

i240

lzoo

KpAO
NI]S
Tok
N I'}S

)
)

fIan,.
)

KpAO
)

I I arrr.
)

Ned
oi

Tok
Ol,t

D

))

Tok
Nag
ort

))

)
D

t6l
t6l
6l
6l
6l
6l

[,nn toro sro6],r olpeAeJrrrrr orr(JroHenr{e ucrorrl{}Ir(a or paAIraJIbHoro Ha-

IrpaBJreHlr.fl, rly)nHo AorroJrHr{TeirDHo SHarb IroJIoTr{oHlle ucTosHuHa nprr ycJro-

Bl,rlr, qTo eIO ABI,rrI{eH?Ie paAuaJILHo. ATo Mo}IiHo BbIqI{CJIIITE,? eCJIII IIpI'IIIflTL
OrrpeAeJrelrHyro MoAeJrb pacflpelleJreHlrrr SJIeKTpO]IHofi I(0HII0IITpaIII4II B aHTIIB-

(Drr. 4. It orpege.renr{ro yrrla orr(,1o-
neulrn p rrcroqlr[r{oB BcrlJrecr{oB II rIr-

IIa OT paAIIaJILHOTO [anpaBJIeI.II{fl

noi,i o6tacru. 'I'aH HaH r{crl{HHarr Bbrcora ucrorrHuna or cJlyqafl H cJlyqalo N{e-

F'fl.eTctri ro rrprr pacqeTe r{CrroJrr,BoBaHo HecKoJIb}to Mo^eJreft pacl1peAeJlelrrls DJrer(-

rpoHuofi xolrqeurpaqlluri L) Htroxupxa t20h 2) pacnpeAeJlcxlle sJlexrpoHrroii
HoHrIeErparIr{II, npeBllrualoq,ee B 10 pa3 pacilpeAeJlel{I{e Eayu6axa - An-
Jrega [21 ], 3) pacnpeAeJreur{e eirexrpoHuoit xonrlentpaqurr' npeAJraraeMoe B

[7]; 6rrnu [poBeAeHLr paccerbr erqe AJIrI /{Byx llpoI{sBoJIr,HLIx MoAeJIeft, B noro-
pr,rx BrICOTa cJIO.fl C DJIeHTpoI{}IOI,1 H'OHIIeHTpaquefi, onpeAeJrflIolqefi [ilaBMoE-
irue xore6aurrfl Ira qacrore 50 lltleq, cocraBJlner 1,3-Ro v zRa HaA +oroc$e-
poii (J?o - pa[uyc Co.nuqa). Cpanuenlre BbrrlucreHublx rIoJro]I{eHI4r'I ucroq-
Hr{r(a c peByJrr,raraMrr r{BMepeEIII,l [7] rIoBBoJlrrer cyAl{rb o6 orxrouenl4l,I I'lcToq-

HI,rHa: eCJrI{ I4SMepeHI{Oe IIoJIO}I{eHIle OHaSbIBaeTc.fl BocToqHee_pacqeTHolo' To

uCToIIHI,lft [pII cBoeM ABII)I{EHI{I{ OTITJIOHflETCfl II BOCTO]TY. AIg YHA3AHHbIX
Bbrlrre MoAeJrefi lra [7] oxaaafiocr, BoaNro]rtH],rM Br,rqI{cJIIlTL rloiloixerlrr.E Bocb}rl{

M7

1 8 '10

lIaqaJIO
uT

z 4 6 t1

4 3lt25nt

20 t8
00 35

20 4t
22 44
19 03
00 4L

13 38

16 10

20 L0

20 42

2980
2800
3000

2800
2800

2800
3000
2000
2800
2800
2800
2800

4

:l

3
tL

4
7

5

4
G

5

7

7



ucTotIHIrItoB BcrIJrecI{oB II rlrna, ftoropble corrpoBo}r{AaJrr,rcb BcrrJrecnaulr IV
TI{IIar rI 1"2 ncroqnttnoB BcrrJlecxon II rlrua, He corrpoBo}fiAaBrrrr,rxc-fi nulr. Cne-
Aenu.s o Bcrr,recnax IV rlrua Bsflrr{ uzl4, 151. ,(;ra co6r,rrrir II * IV 4ua nrc-
6oft uoAerlr o6uapyxteuo [perrMyrqecrBerruoe or]tJronerlrre H Boorony, TorAa
aaH Ail.s BcuilecHoB II rnna orr{Jlorle}Ilrfl H Bocrony II BanaAy, [o-BlrAr4r,ro],ry,
paBHoRepofltnrr. Coorno[IeHrlfl C"[yqaeB BocTorrHoro tI BanaAlloro otxloneulru
I{crorrHr.rr{oB ArrI pa.BJIuqI.IbIx rio,,{cJrei.r nol,rerqear,r s ra6n. 4 n 5 n crpoHe (co-
oTHOIIeHUe).

tr{s t[r,rr.4 terxo Br.rAerE, qro yroil p, xapaxrep]ra}rroqrnri orr{JroHerrrre r{c-
TOSHUITA OT PAAI,IAJIbIIOIO HA[J]AB.TIEIIIIfl, OIIPE/{EJIflETCfl CJIEAYIOqI{M BbIPA}I(E-
HlIei{ i

Pr-Po

P:a-arcsitl

t71e P1, Po - no.uo;rieule rtcrorrHlrr{a r{ Bcirbrrrxrr ua [7]; Ro - paArryc Co.uu-
qa; fi - paccrorrrrr,rc or qeHTpa Conuqa Ao cJrofl, r/ie nor{aaaroJrL lpeJro},rJre-
nr.L.l o6parqaercrr B Hy.TrL; c/, - AoJlrora Bcrrbrrrrnlr,

Ta6rnqa 4

Vror orriioucrrlra Bo

458
09I,V

431,1r

08,a

3111

5114/

221,V

3314/

*t,
-'r48
+34
-l-,, r

Il-

.47

-i 4t
-aat

+38
' 

CEtrJ

-41

-i-

+21

+36
t9,

+40
+34

r 9Q

+18

-9
-l 26

ro

+42
1,,t,"r

_16

R
91t^-'U

J15
112
t-15
_15
+4s
J-30

-1-')

ril
%:r,rl

R
11ĝ
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26 000 + 5000, 31 000 -l- 7000 rr 55 000 + 10 000 x.u rra4 r]roroc.{epoii.

2) Brrcotr,r, rra ltorollr,rx ,rroIiaJlrBoBaIJr,r rrcrorrrrrrrirr pa^rron3,rryrrclrlrr relr 6o.rrr,rue, ucrr
I\IOII\Iree BCIIIImIta.

TIID ITADIO EMISSION Of BEIIINII TIIE LI[,IB FLAl1BS, by jV. rV. Eruslrcu.-
The lollowing prelimitrary conclusions are rnade frorn a sl,udy oI tlro laclio emission of si-x

belrind Llre Iiml-r f larcs.
1) For larious flares the lon'er limibs oI heighLs abovc the photosphcre of radio emris-

siofl generation are: 16 500 + 3500 arrr.l 2t 000 -]- 7000 I<m aL lhe 3 cm navelengt]r arrd
26 000 + 5000, 31 000 + 7000 and 55 000 -l- 10 000 krn at the l0 om rvavelclgLh.

2) The heiglrts of localizaiion of radio emission sources increase r,ilh the r'nt,ensity
of t,he llare.

?IBnectno, qro rpr'rcnuol:i BHeaanHrrrx r,roHoc{ellr{brx noar,ryxleHr,ri{ trottrtt)"tcx
peHTreHoBcltoe I'l3IyrIeHI4e coJIHeqHblx Bclrbllxeft, (Jl(HaHo R rrocJreAHIle ro{rJ Bil-
Meqeuo, rrro B HeHoropr,rx cryrrarrx Ha6[roAaroTcrr ]rorroc(hcpHbre SsscHTbr Trr-
IIa BHeaanHLIx Bo3i\{yqeHl,lii, Kol/-\a Ha BI4AIrMoti CTopo}10 Cotinqa Bctrrilrrr{I4 o1.-
CyrCTByIoT, Antopr,r I1-3] o6ocHonalr IIpeAIIoJrollieHItg, lrro yI{aBaHHLre Bo3-
MyIqeHI{.s BrISBIBaIOTCrI BCnITIIIKaN{II, BOBHI,IHaIotr{I,IMII 3a JIIt}I6oIt COJrHeqHOro
ArrcHa. Iloerorr.ry B Aarrr,HeiiueN{ NroE(Ho ynorpe6,Trrrrrr reprrnI] rrpocro (a{+0N-
TI,I SAJI}I]\{6OBbIX BCI]BIIIIEH)).

Hapa4y c r{ByueHr4eN{ per{rre}roBcHoii pailuaqurr r.r /tpyrr.rx oS{eHron BaJr}tNr-
6oBr,rx BcIrIIIIoH lIBBecrur,Ii,i rrlrrepcc Nrolr{er rpcAcraRurL I,rccJre/{oBaHI,Ie r,rx
oco6euHocrcii B pa/\rror,lBryrreHr,rr.r. Bo-ncpur,rx, rocpei{crltoN{ rar{oro poAa r.{c-
c"IIe,qoBaHLIii NloiflI{o Itoilyqurl Aorrorrrl{TeJrlJHr,ro ctseAentlfr o llblcorax, IIa r(oro-
pblx npolrcxoArrr roHellaqrlrr Bcrr"rrccnots ]la/U,rolrBJryrioHt'rrr. 13o-eroprrx, Aerajrl)-
IIbIe IrCCJIeAoBaHl4tt B DToI\I HanpaBJIcHrlu (xapaHrep IrpoflRneHrrrr B paAl,tor{trJr.V-
qeHr,rlr 3aJu.rM6oBbrx ilnruBHr,rx o6nacrei.i) r\roryr rrtrrcrr, nertoropr,ri'r r.rHrepec c
TOrtHI,r 3p Crrrrtr np oIHo 3r.rp oB aHr,rrr rrB Jrerlr,ri,r Ha c o.rr HrIe.

Haulr paccr{orpenll pa/II,Iol4:}Jlytlculrfl ruecrrr :la".run6osr,rx Bcnbr[rex: 5.IIl,
10.lII, 9.VI, 19.IX, 9.XII 1959 r. I,I 20.XI 196t) r. ISce ynaaauHbre 89116rr!r{li
COilIIOBOX{AaiIItCb peIJTICHOBCIU,INI lrSJIyqeHI{eM. Haltt.llle IrCperrI{CJreHHbrX Ai\-
iluira6osbrx Bcnr,rrxclt 1959 r. ycralroRJleHo Ha ocuooaHr'ur aHaJJl{aa o$Qer.r'or
IIa arN{oc$epr,rxax 12l; ranr }ric yna3anbr ar{rrrBHr,rc o6lacrr,r, B noropr{x orn{
BoBHIrHaJrrr, Tpu lra ?rr,rx Bclbrrrren rroArBepir{/leHbr r} 13l. Bcnulrrxa 20.XI
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1!160 r. xan aannn6oBafl orrr.rcaua Xancesou [1r1 ,3.urrlcouou lr up. [5]. I{po-
Ire Eroro, cJreAyer roAqepnuyrb, rrro Borrbrrlrxu g.VI 1959 r. lr20.XI 1960 r.
fltJlrrlorcrl lrpororrHr,rl{u li),4,6]. Tan Har( Bce Drr{ Borrbrrrrxu 6nrnu aa nulr6ou,'
To, ccrecrBeHllo, [o,{po6ur,rx onruqecxrlx AaHtrLIx o EIrx r{bl tre LrMeeM. Mol,teq-
Tr,I BpeI'IeI{IrI IIX BOSH-III{HOB0HI,Ifl On]leAeJIflIOTCtI nO BpeMeHIl COOTBeTCTByIO{IIX
nonoc{epurrx n oar,rvrqcur,rii.

'lo-ruLre renr,rorpaSuqccnr.re HoopArrr{arr,r paccNrarprrBaer\rbrx BCrrbrrrreH rrar,r
IrcIrBBecrIIbI. O4uano rla ocHoBaHrrlr r,raBecrHhrx noopAHrrar Bcrrbrrrren, Ha6[ro-
AaBIIIuxcfl n 4anrrcr:i anrr,rnnoi,i o6racru npu [poxo]r{/leur{r.r ee no Arlcny Co.ns-
qa, L,Ion{r{o cAcirarb Bar{[rcqeurre o rlx Ha[6oJree BepoflTl{brx noopArrHarax.
Itax yxte orr{eqa.rocr, s [2l,sce rpynnbr6r,r.nnscurrrueqno-anrr,rBHr,rlrrl. 3a npc-
IItI [pOXO]nAeHLIfl rro BrIiIr{I'IOI"I aIaCTI{ AI,ICHa B rIrrx BOSHrrr(aJIO }{HO|O BCII},IrtreH,
SalleTrroe sflcflo noTopbrx conpoBoir{AaJIocL peHTteI{oBcHrri\I rBilyseHueM.
B peaynlrare 6r,rnrr or{llelleJrerrbr KoopAr{Harr,r }ruulNrairr,Ho rr r{axcrrMaJrrrr{o
yAaircHur{x or nlm6a rpaui{r{ o6nac:reii, a rar()fie r(oopAnHarbr (qenrpoBD
uan6onee ar[{ex'rr,rrurrx (nepoarurrx) c roqr(r{ BpeHrrrr BoBrrrrnHoBeHr,rfl
BC TIbIIIICIT.

Cnncox lrouoctfepur,rx ar]{exror sarrum6osbrx Bctrbrrxex r{ coorBercroyro-
qr,Ix rl\r BorrJrecnor llaAr'rol,raflyqeHrrfl rrpe/IcraBJrerr s ra6Jr. t. ,[aunrre o l]aArro-
IraJryqeulItlr BBnrbr ua [7]. B rprrMeqar{r4rr x ra6nuqeyHaaa}r6rpeByJrbrarrr }ra-
6rro4enur:r Ha BoJrrrax l0 cn u L,5 at, n ttpr,rucxoil acrpo{lrauuecnor"r o6cepnaro-
plru AH CCCP. B atoii rxe ra6nuqe rllrlBe/{er{br Brlaqeurra ItoopAlrHar (BCrrbI-
uieuuo-a${enruBHBrx r{er{rpoB). Ua ra6lrrqLr cJreAyer, rrro <a{rfexrunur,rc
rler{rpLrD o6racteii B paccl{arpr{Baelrrrx ciryrraflx r{axoAr{Jrrrcb i}a rnr,r6oM Ha
paccrorrur{lr t0-.20'. Bce scnbrrrxr,r, Hpo\,re t9.IX u 9.XiI 1959 r., conpoBo}r{-
AaJrr{cb BcnJrecnal{lr l carlrlrllerpoBo],r /1rrarlaaoHe, a 9.VI 1959 r'. Baperrrcrpr{-
poBau Taxir{e BcrrJrccx rra BoJrr{e 4,3.tt.tt [8ll I4urepec]ro orN'rerr,rrrr, qro Bcnre-
cr(oB r{a orort so.ri.re Baporrlcrp}rpoBaHo orreHb r\,raJro, Bo nper'la BCrrbrrIHrI
LXII 1959r., ro /(aHrrr,rr,r ttpAo r,r [7], BcrrJrccnoB ne 6r,uo HaK n carrrr{r{erllo-
RON, TaH rI B I,TeTpOBON{ Ar,ralaBor{ax.

flo eHasenuflrr noop1rruat earlrrt6osnrx o6;riac'reIi 6r,rrlr il]loBe/(eHlr oqerlltl{
BhICOT Hai{ HI{NII{, I{aqI'IIIarI C I(OTOpLIX paAI'IOIIBJIyTIeIIIIe NlIO}Itel'nr,Ui.tlr B Ua-
upaBJlerrrrr{ x 3er,ute. Ecrec:rnerri{o, rrro BbrxoA paAuo[BlyseEnrr or aa,rur,r6o-
Bbrx BCrrrrr[rer{ B 3Tox,r cJrlrqn" orpeAeJrrreT0fr He ToJrl)no rpa}rr'rqeii $orocdleprr,
Ho 1{ BeJrr,r{nuoii iralllionuu6a, paBNrepbr }iorolloro IraBJII,IrIHbr AJrfl paB}ItIx
Iurlrrr BoJrr{. Cornacno [8,9], \{br Mo)r{el{ rrprrFrflTb, aITo llaAI,IoJrnnr6r,r Conurla
cocraBirrrror 0,0057/?0 r{a DorrHc 4,3 nn, floptrAHa 0,015fi6 - na Bo.rIrIe
3 c,u. n 0,0111?0 - na BoJrHe 10,7 c",n.llory.renurre oqeHr(rlELIcor Ha paaJrlltll{brx
rracrorax rrpe/(craB.rrcrtr,r n ra6r. 2. B ra6nuqe nprrBeAegtr rpu BHaseHI,Irr BbI-
cor: l(Jrfl N'rr,rHlri\'raJrrrrlo u i\{aKCI,Ir{aiILrlo y,IlaJreHHLIx IpaHI4II aXtl,rBUSIX O6,lla-
crcii, a ranirre rrlt[exr:urnoro qe]Irpa. B 'rcx cJrytIaflx, RorAa Ha6Jrlol(ailoob
PAAITOI{IIJIYTIEFII,IO, ;(IITIFII,IE BbIIEJIEHI,I }ITIIPHI{N,I ]]TPI{6TOI{. I{A OCUONAHPII{ AAH-
IIbIx, rrprlBoAor{ribrx n 'r'a6r. 2, tpy4uo yBepeEI-Io roBol]iirD o roqHblx BHaqe-
rri,rrrx Br;rcor o6;rac,'cii rcHepaqr{rr llal{rloBcIIJIecItoB, oAHano oiill r'Ioryr yna-
SlilllaTlr Ha BbICOTI , llblule HOTOpLIX IICTOqIII{fiII paCnOJIaIaJ]I'ICIr. Pa;lUOUaly-
qcurle Bcrrbrrrrnrr 9.tl'I 1959 r. Ha Borrr{ax 4,il u,,u, lr 10,7 c,']r, paccMorpol{o B

[8], rle nolyqenr,l 3rraarcHrrfl ;1ra nuirtnoii rpaurrqr,r Bblcor, rrpaxTuqecnfl TotIEo
coBrra/.{arcr{r,rx c rrarrlr,Ixrrr{, tsIJlIIrCJrOullbIMII ,r1rn a{feHT118I{IJX UeIITIIOB.

lfa ra6l. 2 rilouino Banrerlrrr, Hcnolropyrc reHAcHrIlIro r{ IoBIiTTICIITI}o l{Jr}IIrI{
BoJnrbl Ha6"ruro4ao,rrr,rx rJcrrJTecHoB rro r{cpc yAaJreHIrfl aHTlriJaoir o6ractr,r 3a

Irr,nrd 71r,rcna. Bo npeutr ucluurex 5.III, t0.1II, 9.VI na6nroAaJrrlcb BclJIecKi'I
B carrrrrlrerpoBoN,r ilrraflaBor:re. 9ro rtacaerctr Bclrbllltert t9.IX rr 9.XII, ro u
rrellBoNr cnyrrae 6r,tnn gcitnocnr{ To,rrbr(o B r,rerlloBo}I l(I,IalaaoHe, a Bo BTopor{
HrIr{anr{x BclrJrecHoll rle Baperl.ICTllrrlloBaHo. 3ro rtomet roBoplrrL o roI\,I, rITo

o6;ractll leHepaqiIII paI{IroBCnJrocItoB, B qacrHocrlr na 3 r,r L0 c,tt, HaxoAflTcf ts

rrpeA0Jlax BL,rCoT, nl]lrRO.[cHFrErx s 'r'a6JI. 2. O7r(uaHo Hc I,I0I{JIIOTI0}Ia Bo31\Io}ItHocTE,,
qro BcrrLrrtrnlr 19.IX rr 9.XII nclo6rqe 5rrnlr neaxrrrBIILIil{I,I B llaAuo}taJlyqcHru-
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Ta6"rzqa I
Cgncolt a{r{extor ua atrroct{reprr(ax LI BcrlrecfioB paArrorra.ryqeunl Banulr6orr,rx Bcrrbrrue16

BlleM;r (rlocHoBcr{oir) Ilorort n e;1.
l0-r! am.'.ttt z4

5.III i959 r.

1 O, III

!. vI

19.rX

9. XII

20.XI 1900 r
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4.4 05
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73 41.,1,
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l7 26
12 15

IIptlMe.iaHue
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BCII.[ECItN
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o
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llro!{
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EE I E
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gh{om

23 27

>tB 33,
20 07

2t 27,
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20 22
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L2
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1t
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LOB'V
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I
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I

l

I
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>11301
):so
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<r00i
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1ou
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I

,r00]
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22ol

>3ool
>:t001
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AtuocQepu-i,-19 42
I( I{
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9400
2980
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545
200
1,67

167

2800
2800
2800
600
200

2980
r\rlrocrle

IiI{
208

4,14

200
2?,L

Atuoc(repn-
HI{

To lnc
2800

545
200
108

108

1B

20 09,
20 i9
')0 40

L3 45

I't /+0

1.:l 40,

t4 06
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2] 4I
23 26,

.,;.
2:" :19,

2A 02
19 55,7
20 05

24 40
.24 L0

24'15

Zat 44

Ho onu coflpoBolr{AaJrr{c. peHTreuoBcnr{M uB.lryqe'tzeM, r{MeroqrrM xopomyro
r{oppeJrflrurc c carrrr{r{erpoB6rMr[ BcrrJrecHaMr{ tt0l. floarorr.ry orcyrcrBrre
BCnJrecHoB or llrrx, cHopee Bcero, cB-frBar{o c DKpaHr{ponxoft pa4uor{BflyqeHufi
coorBercrByroqr{Mr{ cJro.EMrr arN{oc{epbr conuqa. fleficrerarenbr{o, /{Jr.f[ arr{x
BCIIbIrrreH SrrageHrrfi BricoT, c r(oTopbrx paA[or4sryErerrrle Mo]fieT 6rrrr rra4unro,
OHASAJIIICb HECHOJIbITo BbIIIIE, qeM AJIfl B0IIbIIIIeH 5.III, TO.III u g.VI (c,u.
ra6n. 2). llcnl{,uenne I,IB BaMesegr{oft Bar(ogoMeprrocrrr cocraBrrrrer rrporor{-
r{efl Bcrbrrrrxa 20.XI 1960 r., o6 oco6euHocrflx Horopoft 6y4er cxaaano nurxe.
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Ta6rxqa 2

Msur,rlra.-rr,r1,ro Br,rcorbr (ua4 aarnlr6t)Br,rlll o6Jraclxrtu n r;.rt) lla;1 doroc{rcpor'i, ua'rrtrrar
c noropr'rx paAIIl)Ii3'rlyrreHilc lloilicr 6r'r'rr' rugltlro rla Serlne

4,3 tttt

II fifi [,II,I-
HIITI AJIL-
Ho Y[a-
.ncsnoii

.racrfi 06-
racrcii

TT;iTI
BCIIL1-
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oQ0eH-
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qacru o6-
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t3,5 I 47,7 

I

21,6 I 47,7
;|,6 | 47,7 

|

3U,7 | 6j1,8 |

'i7,7 |llt Itt

20. 10,
20
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l**, ,o,l ::r.rn, ]3n.:.roel

| ;r.,' I zr,a I so 
Itt i4,G J 24,1 | 38,5 
|

1 :)4,t) I 1j0,3 | iB,S 
II zo.s I ro,e I sz I

I 

r18,; 
\ "",2 I 

,',, 
I

B ril6t. 3 nprrne;1enbr orIeHnrr r{r.rinHer"r rltarrlql,r Br,rcor (n ri.,lz na4 frOtOC$C-
pofi), nr[uc noropbrx Jror{aJrllBoRaHr,r ],lcroqHItI{lI paILroIls[yueHIItI B ca]IrllN{cr-
poBor,I AIIanaBoHe l\ilfl qeTElpex coJIHeaIHbIx RCIIrIIIIeH. 3tu 4auuble IIpeACTaB-

r.sror co6ori cpeAr{r{e tsbrcorr,r, coorBercrByroql,Ie rIIlHllNIaJrl;}ro orAaJIeErrEIrI

'fa5lltqa :3

Hulurnr rpaHIrIIa nr,rcot (r r;.rr)

5.III 1959 r.
lO.III
9.VI

20.XI1960r.
15 000+ 7000

tG 500+3500

2i 000+7000
26 000+5000
31000+7000
55 000+ r0 000

rpaHr.ruar,r a6rr{BHrrx o6;racl'cji n tscrLIIIrorlno-atfrfcnrirBHrIN{ qeHrpau. X{orxrto

[]M&TL, rrTO BO BpeN{tI paccNtaTprrBaor\'lbrx BCllbrIIreH llcToqIII{HI{ pa/{I'IOBCITJIeC-

I(oB I{a CooTBeTCTByrotrIIrx /(.rrrlrlax BoJrH 6LIJIII HC Ill'ttiic BEICoT' yI(aBaIIHr,rx B

ra6r. 3. Eclr,r upe4uoratarb, rlro BcrrblllHr,r BoBI{I,Ir(aiIII B e(b+eI{TI'IBI'Iblx IIeHT-

pax, qTo Uan6onec BepoflTl{o, To yI(aBaI{IILIe BrICoTLI IIaA HI,II'III (cu. ta6.u. 2)
-c 

toii utu lrHor-{ creucHblo rorrHocrlr orpairialor BHalIe}IrIfl ypoRHeft, Ha r{oro-
pbrx HaxoArrJll{Crr }roTorrHl{r(tr paAr{ol{BiryqeHnfl. B atoi'i CBfl3Ir )rHa}r{cil'I Ha AaH-
Hbre [11], rAc BrraalcHlre fl.rr.fl B],rcorbl trrcroqHllna MIiIilloBoJrHoBbIx BC[JIecHoB

Aaercfl paBIILIIVI 0,05"1?o HaA $orocdlepoI"I, rlro B o6lqer{ c0IJIac-Verctl (aa ucruro-
oeurer- rcrrbIIITHu 20.XI 1960 r.) c IIaIIIIIN{I,I IleByJILraraMu. ECJTIT IlpI'lHfIrIr
DronpeArloJlollieHl'reI'Iyqecrl,alroorIlcrbrIIIeHl0'IXtr9'XIIBCaHTT{lrerpo-
BoNr AltaIIaBol{e BC[JrecHI,I orcyTcTByIoT (u3-3a DKpall]lpoBI{I'l)' npe/{craBJIfIcTCrI

BoBNroE{rrr,rM npor,rBBecrr{ npr,16Jrr{}rienrro oueHr(y BcpxHeii rpaHI,IrIbI Br,Icorr,I I'lc-

rosrrr{noB. OHi oxaausaetcn 6n1ranofr x 50 000 rar rra4 {oroc{epot?. Oluano
ATa OIIeHi{a CooTBeTCrByeT, II0-BI,IAI4MOtr{y, BClIrIllKaI'I 6Oree Ulu }leHe0 ylle-
penuofr Morqlrocrrr, Tart r{aH uo Bpcnrtr cl{.tT,HoI"r upo'rouuo_ii BcnLIIUxu 20.XI
igOO 

". 
6r,rn scurecx Ha BoJrrre t0 cac nplr orrrocl{freJlbHo 6orbril'Ix BHaqeHI{rlx

B[,rcor. flocnorr,xy BTa Bcrrhrlrrr{a conpoBo}I{AaJracL rIs.TIyqeHI'IeM B},ICoKoatrc]l-

rllglrblx qacTTIIL TO BIIOJTHO BOSMOir{EO, qTO IICTOqEITHII ila/\IrOI{SJryqeIII',ItI Mor.r.lII

pacrroJrararr,c.s H& 6oree rr,rcoftrrx ypoBIrflx, qeM l(iltI o6bIrIlIbIx BcrlbllfleIi.
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Vsc;rltqeEile Bblcor rrcrorlurlr(oB paAl{oi,rBJryrreHrr.rl Bo BpcNIfl L{oIqHbIx B0TIBIITIeI(

rrol1rBelllnAaercfl peayJrLraraNlrl llzl, r/{e t\rrrr AByx BcIrbIIrreIt 6atta 3
(28.VIIIt957r.u3.IIIl958r.) rla IroJrl{e 3,2car, rrorryaleulr sua-renlrrr 0,1-
0,2 1?o, Cne4ona:re.uLHo1 BTJoora.'JoI{uJrt'IBaItrrII'I lICrouHIlHoB paAI{oltaJryqeHuf
B O Bpeil{fl BCIIbIIIIOH, IIO-BIIi(I{ii'IOl{y, NIO}ttCT saMeTIIo l{eHfl TECfi.

.B aanltro.rcrure 3ahrerrrNr, rrro rro,'iryqerrrrble Bl(ecr; peayJlrrarr,I HocflT oqeHos-
Irsift xapax.rep. tr3 erorr HarrpaB,rrenlr,r ueo6xo;1r,tl,t'r 4a;rr,neriuurc LIccJreAoBa-

rrlrrl c [puB".rIeqeHI,Ieu 6o,rtcc jro"rIIIoto t{arepl'taJra.
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AltAAtrML4fl. HAYTI CCCP
I{ 3 B D C T II.fI IT P bI M C IT O TI A C T P O O I,{ 3 trI AI E C I( O 1I O E C E P E A T O P 1T II

Tou XXXVI 1967 r.

coJrHEqHbrfl BETEP I4 y[ApHAfl BOJTHA,
pAcrrPocTpAHflrouAflcf oT BCrrbrmEH

, qEPES ME}I(TIJIAIIETHOE IIPOCTPAHCTBO

A.C. ,4ooptlue tcll

Cnrtpa;rr,uaa crpyl{Typa }Ie}I{trJrarlerrloro Nlarlrirrrroro ro,rrrr, rroryqarotr{a.flcg rrprr rre-
npephrBlioM paAl{aJrbnor{ pacrlrr'rpelrlrlr B ilrexuJrarreTrroc rpocrparcrBo noporrbr Conuqa, nog-
TBep)r{Aelra [ccJleAoBaurreu npelrenntrx Baltolro]rellrrocreii r .*rnncrrrru florJrotr{eur,rfl B rloJrrr}]-
tror.i nranfie, Br,IBBaHHoro qacrflrlaNfi Bbrcorilrx aneplr.tii or npoTo]rrbrx Bonr,Iltreri. flo 4ocra-
ro.IIlo 6ofllmor{y qlIcry cryrlga, o[peA0Jrerro, rrro aterrr, ur,rar,rBaroqrrii BHeBarrEoe rrarrairo
I\larHI{THr,rx 6ypr (SC), pacflpocrparrflcrcrr qepoB rrc]rir.[arrerrroe IIpocrparrcrBo co c]io-
pocrlro n 2-4 paaa 6olrueii, rletl cl(opocrlr coJll{etrrroro ncrpa. Cgetauo BanJrroqe}rr{e, rITo

Brre3anEoe rrarlaro IirarHLITIIr,rx 6ypl o6yc.nourerro lrlloxorfiAerrrre\r 3elrnr'r uepea rlrpon,r 6ec-
croJlltlroBrrreJrr,uort yAapuoii aorubr, B o4nou cJryrJae trrrrprrra rpponra, rloAcrr],ITarrrrilfi I.r]fl
6eccro.nttrosnrear,rrort ygaprrorl DoJrrrLI npII trraJrLrx rrircJrax l,Iaxa, conna;1aer c rrrnptmoii
{ponta, IIBr{elleElloii EerrocpeAclBerrno B i\rc}r{trJrarrerrrorr flpocrparrcrr]e. O6cyin4ena crpyri-
Typtl ilremrrJlarrerrroro tr{arrrlrrlroro no.nr, 71cr!opllrpor}iturrolo npoxo;ri,r\errrre,rr y4aprroit ro.;r-
nrrr or Cotnrla.

SOLAR WIND AND TITD SHOCK \,VAVE PROPAGATING FRO}I trI,ARES
THROUGII INTERPLANETARY SPACD, by u1 .,S. Duoryaslrin.- Thc spiral strucLuro
of the interplaneiary magnebic field, resuiLing frorn contr'luous radial expansion of Lhe
solar corona in interplanetary space, is corrfirmecl by an invest,igation of temporal regula-
rit,ies in absorpbiorr phenomena in the polar cap due to high energy part,icles from prolorr
flares. On the basis of a sufficiell,ly large numl:er of cascs.ib is found that the t,elocity of
propagation of Lhe agent, resl-ronsiblc for the sudden cornnencemenl, (SC) oI magnc{,ic
storms, through interplanclat'y space is highel by a lactor oti 2-4 thar thab of thc solal
n,irtd, I[ is concluded that t,he SC of magneLic storms is due to the passage of tle
Earth tlrrough a coilisionless shocl( front. Ttre nidLh of the lronl,cornputed for a collision-
less shock lyave at small NIacli nurnbers coincidcs in one case rvith that of the frorrt,
measured directly irt in.terplanelaly space. Thc sbrucl,urc of tire interplanelary magrretic
field, delormed by tho propagation of a shocl< rvavc lrom l,)re srur, is discussecl.

I . <11 p o cneqrrBaurre )) Merfi rrJra rrcTrror o nllocrll arr crBa
IIACTI{qAITII BbICOKI'IX AHCPT'ITii.

Cnrllarr,nan crllyltrypa rrer([JrarreTnorio Drarurrruoro rro JrrI

flpe4ctannerrrrc o HoprrycxyJr.flpnoM uBJryrrenr{r,r HaH r.rerpepr,rBuoM llai(ri-
aJrbHoM pacuupeHrrl,r B Melr{rrJlaEerrroe npocrparrcrBo r(opoHbr Conurla (<co;r-
EeqHbrri BeTepD I{ ero ycr,rJrerrr4e HaA ar(rprBr{br}{r4 o6ract.fluu - HoptrycHyJrfip-
Hr,Ie rIoTonI{) ne4et K o6pa3oBaHl4ro crrrrpaJilnoii crpyxTypbr troronoB r[ CoBAii-
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BaeMoro r4Mrr Me)fitrJraHerHoro MarHr4rHoro IIoJrfI (sur, 1). 3ra Haprr4rra noJrfl
trprI cpeAHI4x cnonofinrrx ycJIoBIa.rIx (n orcyrcrnr4r{ BoaMyrrleulrit or rcurruen)
troATBepll{Aaercf (IIpocBeqI{BaHr4eM)) Merr{rlJraHeTr{oro npocTpaHcTBa qacTr,rqa-
Mr{ Bbrcor{r4x aueprrar,i or nporoHHbrx Bcrrbrrrrex [1-7]. Ha-{ur. 2 nonaaano

(Dur. l. Ieolrerprr Me?rilJrarrerr{oro t{arrJrrr-
EOrO trOJrfl B rrJrocnocTr4 corEeqEoro orBaTopa
Ilo;rs N- r Ls-lorflpHocrr{ Ha paccro.suun op6llfi,r
Selrau csraantr c o6,tacralu,r coornercrnyrorqer? uo-

nflprrocrr{ Ha CorHqe

"'"1 | ^ t ncrltrtmrtr'I naCo.ntrqe
0,Zl I t lluel,xy 

- crfloIilo lil,oroHlrne ac.lbry1ilr,0,Zl i T sBel'xy 
- CIilUIilo lilroroHlrlne ac.lbtl1tilt, sHrliy - ClrJrbtrbr.

At | 

-, 

1 I BcnLllurlr. TlrclroJbrruioM ofiolrraqorrlr Bcnb;Uss, BrJ3nrL-
80" t0 1t0 x0 0 z0 /+0 00 80" IlII4e Bospacralrne lllrrelrcrrBrrocrr.r lriocuuuecr{ux n57qei,i rra

E 4fi W ypoBrre Mopfl

BpeMfl Easala IlorJrollleHr{fl B rIoJI.fIpHor,l ruarrHe (urlr roapacTaHr{.fl Mr.rHI{MaJrb-
HhIx qacror orpalr{eHl{fl or l,loHocftepbr fuun rIPu Beprrrr(aJrblrotvl Bog/{r4r-
poBalrur,r) B saBr{cr4MocTl4 OT AOJrrOTr,r IIpoToEHoft gcublurHl[,

flpra,. nocrpoerrr4r,l.{I1r. 2 racnonreonaur,r4auurre o fur.rnr rroflyqeHHbre Ha
IIIl'IpoKoft cerr4 rtouoc$ppurrx_ crauqraft ceBepr{oft u ro}nHoli rrorr.rrprrbrx r11a11o11
Ba trepproA 1957 -1961 rr. Morngo BrrAerr,, qro BoapacraHrde f*r,, znra uor-
Eoe norJloqeHr,Ie Haqr4HaeTcfl rlepea 0,5-1 qac lrocJle HaqaJra Bcrrblrrr6r{ Ha
sarlaArroli rroJryc{epe Connqa tr qepe3 5-7 uac., ecJrr{ B0rrbrrxHa tra ArrcKe
BosHar{aer AaJrer(o n Bocror(y or qe}lTpaJrbHoro Mepr{ArraHa. Haraueururee aa-
rrasAr,rBaHr4e Ha6rloAaercf B cryqae BclrbrrrreK, BoSHl{r(arcrqr4x ua 60-80. r
SanaAy or r{eHTpaJrbHoro Mepr4Ar,IaEa. floryueuur,rc saKoHoMeprrocrr{
a^t,vacf 4t/ h/ o6tgcnran'tnr B npeAnoJrolr(eHl4r{ Hafll4rrr.rrr
t/ii" B0' b'0 4,0 z! q 2,0 4,0 60 s!' 1-_.--_Y:T""T:"- 

uo* 
- -_npocrpaHcrBo MaI-

HI,rTHOro IIOJrf, I4l{erctr{elo CnI4paJIIrEyIO* F 1." I crpyxrypy. Bro no;re o6rersaer pacnpocr_
z0l 'l- | pur.rne Ao Sell.'Ir4 Bbrcor(oarreprusHrrx rla-
ill " ..1 " ' I crI,lII or Bcrrblrlrefi, BoBHr4naroqux sa 1r5 

-, | ' .- . .. . ] q0' u Jana/(y or r\elrrpnJrrrHoro r\repr.4Ar.{uua
(uarnuruaa 

_cB.EBrr 3eunR - Connqe)-, r{ cAop-
z i 'l .: ' - I ,r{r4Baer 4rad-rdrysr.rro qacrru x 3evr.ne oi. Bo-,F .1. . '..:. 

- + croarHbrx BCnr,rrrex (RlrSrllysun rorepex uo-t,JF I .. '.] na, cu. {r,rr. t). ,flertcrnrarelrruo, Marrrr.rr-
0zl I I Hoe rloJro, Br,ruoclrMoe corHerrurrl,r Berpor\{

;;l L I na o6;racreri e6Jnrrra qcrrpaJrl,uoro Mel)rr-
'rol_ 

" 
-[ 

---j Auaua, Aocrr4ra€r 3cv.nu n .':or nrorrcur! Hor-
Aa aHrr4Brraa o6;racrr, coB4alotr{afl Dro rro.[e,

,'tt[ I ] oxaabrBacrca rra 50-00" n ranaTly or r{cH.f_
/0L oo I I palssolo Mepl{Ar.raHa.

oo
,'

I I 3 .1""" t ooo I tD,,a. 2. Bl,.n," 3ara3,'tLrBalJrr n(,JTlroro norJro-
I I o o rrr^rrrrs rrrrrr r,^D,,q.hn'r,'.r, D r,^-^,,,-illL I:" " 

" j lrr,clllrfirrJlIIlloBpacrallrrfrlnrrrauonapHoii mafine

^ { (rro ocr'r opglrnar) B BaBrrcrn{ocrrr or AoJrro.rLrl,J i
t

::t
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2. Bueaanuoe Haqailo MarHIIrIlr,Ix 6ypn (SC) - *
rpoxotfiA,eHue Seurrl vepea {rponr 6ecctolttuoslrerruoii

y4apuolt BoJrlrbr

IIo 4oCra'rosHo 6o"qt[oN,iy quc;ry CJIyqaeB oIIpeAeJ]ellor qTo CRop09.16 (aIeH-
,ra), B6rBbrBalotrIero SC rraarnr.rrnlrx 6ypl, cocraB.IlfleT 800-1800 nnfceq, *ro
s Z'-4 paaa 6olr,ure cnopocrrr cornesHolo ncrpa ({ur. 3). IlocHo;rr,Hy colrHerl-

ur,ri,i ocrep SarIoJIrIfleT BCe NrextrIJIaHeTIIoO IIpOCTpaHOTBO I{ yB,lrCHae}IOe I4r'I }Iar-
rrtrrTr{oe rrote o6"uagaer saMeTl{oft asuny'ranluoit Hotrluoueuroi'r, eTo AaeT ocllo-
Barrrle IIpeArlo,rro]HrrTr, qTo ((irIeHT)), COe4arorqni.r SC llarnr,r'r'nr,rx 6ypo, AoJr]IteH

6t,r'r.r, 6ecc'r.oJlltlloBureJlbnoii y4apuoIl noluoir, pao[pocrpaurroulelicn rro coJI-

IteqHol'Iy BeTpy 1{ eI'o }rCII'rICHlIIo IraA ar(TI'IBITLTNIII o6nac'rnur'r'

s0"

80

N$

[0

40

,10 "
oZc/

(l)IIt.:1. Bl.rolr-rt 7' 3atlaglll,lBantl;r SC llarnrrtrrr'rx 6ypl
u 3alrrrcrllioc'lll o" i(oJrforLr BCrItrIrrcfi

7 11.r1;1[ilc ]tPo1'orlIll,t(l BCllInllLIiu; 2 
- 

curLIiLle

Teopr,r.n yAapllblx BoJIII B 6eccrolruoB?Ire.rlbuofi IIJIaBMe lla3Bl{ra s [8-25].
[[1tll}tcncur,re oroi]t reoplllr Il yoJloBr,rflx, c_yffleoTBylolql{x B lt{eEtlJIaHeTIIoM ilpo-
,,,purr"run (cnopocrl ,inuuont u * 350-700 rcn'f ceru, .!! 

* L -- 10 npomortf cn3 ,

// :5 :-tO 1, ir;r,rlrur,rc Marrrr,rrrrl,rx HeoArropoAlrocreii) , Moixer 6r,rrl npose,qc-

r{o C 6oillrluoft ogTopo}HIIooT5Fl. Hco6xo4r,rmo, oAIIaHor rroAilepngytll .rTo, IIo-

cr{o.[Lnv Me]r{[Jra]rerrroc trpocrparrcrBo SarIoJIrIeEo nnaauoii rr rIoJreM' ABIr}I(y-
u{rrN{rIC; oT Co;rgr{a C U - 500 n,,wf cen, flcno, qTo aIeIIr' Br,Isl,IBaloxJ,i4li uarnur-
r{r,rc 6yprr c SC pr 4nurnyrrluiicfl ot CorrHqa. c u - i000-2000 nnfcerc, Ao.rE{eIr
6r,rrr, 6 eccr oJrn rroB i,Irc JI l,uo ti ygap noii n onnorl.

Cornacuo r{3Mepegr{flr,r, rrpoBeAer.rHr{r,I Ira <Mapuuepe-2> s N'IeE(llJrallerlroN{

lpoorpaggrBe Bo BpeMfl /{IlI{}IteHI.Ir o'l ^Connqa 
BoBMyIqamqOIo aIeIITa' Co3-

i(aouelo rIaII{LIrIIyro 6ypro c SC 7.X 1962 r., o6,nactl cfiarlna IIo;IfI' I(otopyrc
,inrr,.,u 6srno 6r,r orort4eCturlt't; c t!poilroM 6cCCrofl]tuopute,nr,sor'1 y4apnoii aon-

ril,r, ,rMeet [portI]Ii0]IHoCrL,* L0L0 ctt 126, 271. MoXrno [ol(a3arl, qro aTa

B0.iiurrtr{Ha }rerlJl.oxo coIJIaCyeTCfl C TeOpCTIrqecI(1.4[,II{ OqeHHaMrI TOJIIqI',IIIbI y/{a]rHo-

ro $po1ra. Crpynrypa {ponr.a 6ecclo;rxr.roBrrreJlbIroft y4apnoii BoJrrlbr AeraJrb-
rro trccJreAouur,u ,ooioo nrrg CJIa6Erx yAapHrrx BoJrI{ c sucJroM Maxa - Als-
Bcria M1 * ulu.y - 1. tr4ueurro sror cJryqaft rrMeer Mecro B paccMarpl,rBaeMoM

rrar{tr trpr,{L{cpe. (Oponr co CHopccrrI0 ,r^* 500 tl,ILfcet$ paCrrpocrpaHflercfl IIo
crroxoi:liclrty co.,rrie.rrooly <ottrpy,>, u,r-380 nn,f cen,. Cne4onat'e'rrlFlo' trpl{ n - I,
l'{ -5,i0-5 ec aII,Ic,-Io Mr1 : 1,2.) Oponr BOJIIIbI CocToI'Ir I'I3 I{30JII1pO-B^aIIT!I}

IrrlIIyJl6COB I\{aI}II,1',lI1OIO IIOJIfI, TaI( IIaS},IBaeMLIX yeAI{HeIIIlr'IX BOJIE IB-15]'
6eryullrx ilo HeBotsN{yu{eIIHoMy raay. l]oxa3al1o [10-141, uro ulIpI4IIa [epe-
,oli"oli o6.irac.r.n (rurir urrapllrrri ,trpoinru 6eccro.rHuoBrlreJll;Hoii y/iapnoii Borll{br)
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no rropflAny Beilr4quubr 6.rrrasna It BerfiquHe

^ -aloA-;(x{a-1) "" 
, o _ l4nte2\Llz""- \ ,,, i '

L'Ae n - L npomoH,f cns - nJrorlrocrb cpeAbr, uo xoropoft pacflpocrparrflercfl
BoJrr{a. flo,qcrauonna coorBercrByroql{x AaHHbrx Aaer

A ,- 1r3.1"0s cn.

Vqrrnrsas ocquJrJr.flroprryro crpyrrypy frpoura [10-15], aro BuaqeHtre Mo]r(Eo
yBeJltrqurr r 5-10 paa, tr MBr, cJreAoBareJrbno, rroilyqaeM AJr.fl rtruptrEbr yAap-
Eoro {ponra 6eccronnuoBtrreJlbuoft y4apnot BoJIr{br BrraqeHrre, 6nraHoe n
CHAIIHY trOJI.E, I{sMEPEHHOMY EEtrOCPEACTBEIIHO B MEfiTtrJIAIIETEOM TIPOCTPAECTBE
Bo BpeMfl ABrl)r{eur4.fl BoaMyEaroqero arerTa (nnaauennoro Spoura 1), coagan-
rrrero Marrrrrrnyro 6ypm c SC 7.X 1962 r.

Tanrau o6paaou, paaBr{BaeMoe EaMr{ pauee t29-321 trpeAcraBJreHtre o BoB-
MyqarcrqeM areuTe, Rar( yAaprrofi soilse s 6eccronHuonurerr,sofi rrJraBMe,
zgyqefi BrrepeAr.r rrJlaaMeHrroro o6naxa (xopuycxy;rflpHoro rorona) rr BhrabrBa-
rorqefi Brreaannoe Eaqailo MarHtrTubrx 6ypr, uo4roeplrqaercfl HenocpeAcrBeEEo
IIpflMhIMI{ 3I(ClepU}IeHTaMr4, trpOBeAeHrrbrMr{ B Me}r{IrJrarreTHoM npocTpaEcTBe
c rroMoqbro crryrurrnoB r.r par(er 126-281.

Boapacrauue troJrfl Bo BpeMfl SC 6ruano uo Sopnre r4 crpynrype (ec.nr upu-
Hrrrr, Bo BHr{MaHr{e }tII[t npra SC t29]) craqxy rron.rr, pertrcrpr{pyeMoMy B yAap-
unrx rpy6ax trprl rpoxoxrAer{r{rr {poura y4apnoft BoJrH},r. P. 3. Car4eeBbrM rr
ApyrrrMu aBropaMrd lromaaarro [10-15, t7], sro upr M6 - 2 mupnr'a {ponra
paBua cfQ u cuuu,no Boapacraer trptr Merrlmux Ma. Ha $ur. 4,qaHa reoperrr-
qecflar BaBrrcr{Mocrb rxr.rpunr,r $poura 6ecoronnsonurenruofi y4apnofi BoJrEEr
or qucJla Maxa - Anrseua (curomuan npnrar) u urrprrua {poura, uBMepeE-
rrafi ar(cleprlMerrraJlbuo l24l s nonrqenoft y4aproft rpy6e. ,(,auurre, o6oaua-
qerrrrbre HpecTrrr(aMr{, troJryqerrhr B er(ctrepuMerrre, r(orAa EaqaJrbEoe AaBJreEue
Bo,qopoAa 6rrno uexgy B0 lr 71,0 urcn. Itpecruxu coorBercrByror aftctreprrMeE-
raM, rAe B yAapr{oM Sponre BaMeqeua orrpeAeJretrEafl crpynrypa (cu., sauBr{-
Mep, Bepxurorc ocrluJrJrorpaMMy Ea frur. 5). Yepuue Hpyx(ftrr orEocrrrcff K
anctreplrMeEraM, B Koropbrx {pour ue o6napyxuBaer xaxoft-ru6o rone6arerr-
uofi orpynryprr (cn., Hatrpr{Mep, Er{Errrrcrc ocq,trJrJrorpaMMy Ea {rr. 5). Pe-
ByJlbrarbr yxaBbrBalor, qro mr(prrua {poura 6eccromnosureilruofi y4apuoft
BoJIEhr ecrr {ynnqr{fl sucra Maxa, rpuqeM, 6ouee shrconuM BEaqeEttEM qtrclta
Maxa coorsercrByer 6onee pearufi Spour BoJrEbr.

Ocqun,rorpaMMr,r, npr4Be.Aenubre ua {ur. 5, uoryveubr upu rraMepeurru rra-
J-rlrEoHr{fl B Jrr4r{r{r{.. ?'"4400 A [ilasMoft, HarpeTofi trpu trpoxoE([eErrrr y4apuofi
BoJrlrbr. Cnopooru {poura oupeAeJr.fiJracr, rra paaJrr{rrr{E MoMeEToB BpeMeEu, B

Itoropr,re cr4rrraJr troflBJrflJrc.fl B paarrbrx qacr.Ex rpy6rr. Bpentr, ueo6xo4uuoe
AJr.fl Toro, sro66r crrrrraJl $oroynrnoxrr{TeJr.E Aocrr{r uocrognsoft BeJrr{qu}rhr uocJre
rraqaJra curuaJra, yMuo?r{eHuoe Ea cxopocrb yAapuoi,i noruH, Aaer rrr[ptrEy
yAapuoro {poura. Hasannsoe AaBJreEr{e BoAopoAa B0 nnm. Bepxuaa ocrltrJr-
rrorpaMMa rroHasbrBaer crpyKrypy sponra upra Ma :2, rrv)$lc.flfl ocIIrrJIJIorpaM-
Ma floJryrreHa rrprt NIa - 2,6. OrcyrcrBrre crpyr(rypbr B sroM cryqae o6ycnon-
Jleuo, Br{Ar4Mo, He croJrbKo 66;rr,mrau BrraqeuueM rulclta Maxa s aroM trr3MepcHr{r{,
cnoJrr,Ko ycJroBrdflMrr caMoro enctrepr4Merrra, rAe AJIr4rra cno6o4noro upo6era
IIO OTHOUreHr,rrO K rrepeSap.EAr(e 6r,r,ra uegrure :li.ru, paBr{a ToJrqr{He ua6;lo4ae-
uoro {poura BoJrHbr. Cne4onarerbrro, Boar{r,rftaer Botrpoc o cnpaBeAJ}rrBocrr{
r.rrrTeplrperar{r{rI pe3yJIbTaToB IIpoBoArrBrur4xcfl 0r(ctrep[]vleHToB B IIoHrlTuflx AII-
rraMtrar(tr{ 6eccrorrxuoertreilnnoft trJraBMr,r. fenepaqua yAaprroro Spoura B ycJro-
Br{flx BaBeAouo 6eccroJlnrroBr{reJrbuoft trraaMbr tr trccJreAoBaurre crpyxrypbr

I Coo6qanocr [28],
nufi $ponr rorrqnuoft 50

r{af rrrrorferp ua <Mapnnepe-2> aapernorplrpoBaJr rrJraar{eE-
t ,it, T, e . 5.L1s cu,.

qTo
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{ponra c rroMoq,blo aJrer{TponHo-orrrlrqecfirrx rpeo6paaosarerefi r{ MarHIrrIrbIx
BoEAoB trpoBeAellbr n pa6orb A. M. tr4cHotr,gcHoro u Ap' t331. Peaynrraru
arrrx El(cfleplaMelrroB troArBepll{Aalor HaJII{que ocIItrJIJIrqIaf,r nuyrpu $poura
6eoCrolxuosurenrRofi y4apnoft BoJIHLI, npuqeM paBMep ocqunnRqlrfi Karlecr-
BeHHo corJracyercr c rIpeAcI(aBaHr{.EI\{u reopl4tr lLz, 2L1.
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(Drr'. 4. 3asrrclnrocrr, Irrrprrru,r
{ponra - 6eccro.nrironrrrclr,nort
yAaprror B0JlrrLr oT qlrcJra

Maxa - Anlncira

tl)rr r. I. O cqltnnorp a,laur6r, rroJryqerrHrJe
lrllr Jr3.\rnneIIITlr rr3Jry'roHr., B JrrrlrlrIT
?'4/llt A rrJrarlr)ii, rar!('Tol"t nIIr nI)o-

xolrilerrrrrr y,rlaplroii ro;rnr,r

O6uapyxenna.rr B Enclepr4rrerl'r'ax B&Btrrcrrr\,iocrrr [rr.rl]r.{Hr,r $ponta 6eccro,ur-
rroBr4reJrt,Hoii y4apuofi BoJrHbr or rrr.rcira Maxa - Antleua [10, 17] rroBBorflcr
gaAeflTlorr, qro [pI,IBJIeqeHI{e 3TI4x peayJlLTaTOB oHa}I{eTcfI IIoJIeBHnINI upu O6';,-
,rcEeHr{I4 MHorrlx {axron npra paapa6orxe reopi,rr,r BrreBarrHoro Earrara MarHr4r-
nrrx 6ypn, Ectectnellno [peArloJro]r{I4Tb, qro rro arraJrorrar.{ c na6oparopHr,rtr}r
aHcrIepItr,IeHTarur,r 6onee Ebrcor(I{M BHarIeHr4rrM qr4cJra 1\4axa - A.nr,eeua 6y71crL.

coorBercrBoBarr, r4 6o"[ee peanraft u yaxuri $pont 6ecct'o;rrinosr,rrenr,nor,i yAap-
uor,1 uotruhr ts NIc?+(rIJIaHerHoM npocrpancroe. flpir rra6eranr.rra rar{oro (iponr:a
ua Seunro a,II{ l{oJr}r{Irbl yBrlAerb Ha Barlr,rcnx Marrrlrltroro uorn 6o.ree peaxuii
craqon rroJlrr Bo Bpcr{fl SC nrrarnr,rrnoi,r 6ypil. ,[eiicrni,r'le.rrbrro, trrccire4oBaHrrc
ganr,rceli 6orr,ruoro arrrcJra SC uarnrnrnr,rx 6ypu roxa3aJro, .r'r,o 6cuee 6r,rcrpr,rr:i
pocr rroJlu coorBercrByer 66,usruul,r aN{rrJrr4r.yAal{ SC, a uoc;reA}rrc B cBoro oqe-
peAL na6.irro4arotctr Bo Bper,rfl 6ypr,, r,rueroqrrx r{eHbrrree Bper{rr Bana3Ar,rBa-
urnr (cm. {nr. l3).

Cne4oaatc;rnuo, 6o,nce 6rrcrpr,rft poo.r no.u.rr Ro BpeMfl I'rarHr,rrHbrx 6ypr, cc-
orBercrByer 6o.rree nr,rconr.t\t BHaseHr4flN{ ql,rcJra Maxa - A.nt,rcua, r. e.6oree
peBI(oMy r[ponry 6cccronxr,ronra.r'enr,uoli y4apnoii Bo,irHr,r, lr4yrriei,r or Colnrla.
Paayueetcr, ucrlo"rlbBoBarrr{e Bapr,ralluorrHbrx r,rarr{ltrorpar[or o Harlec,r.Be ar{a-
"rrora upr,i60pa, perr,rcrpr.rpyrcuero cHaqoK lror|E B yAaplrhrx tpy6ax IIpr4 IIp0-
xolr{Aenr,rr,r $porrra 6eccrorrrrontra'renr,lrorlr y4apnoi,r Bo;lrHr,r 124, 331, r,ro}Her
6rrrs uponcl{cHo c 6onr,rnoii ocropo}r{Hoctr,ro. O4rraxo ero x,rorrrHo cAelarr,,
ecrlrr rosHo yqecrE B.r.rr{frrrr{e paBJr[sHbrx t[aHropon (r,raueuenuo r.rrorr{ocrlr
nepxueli amrocdrepr,r I4 r,Iarrrl4roc{epr,r c Urrr{JIoM cortncsuoi,r &r(Tr{B[rocrr{, co-
3OHOM, BpelreHel\{ CyTon, a TaH)r{e B cB.E3r,r c BoSx,ryu{el{r4flI,rlI IeOMarr-rr4THOIG
uo;na) ua pacnpocrparreHr4e rr{ApoMarHr,rrHbrx BoJrH, rrepeHocaqr.rx clrrHajl or
rpaurdltrr,r lrarnratoc{epr,r Ao 3eulu.
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B arofi cRHBt4. npo/lcraBJlrrercrr Ba?HHhrM tr{3yt1s1114s roHHot:i crpyr(ryp6r Bne-
salrlloro Hasara MarHI4THbIx 6ypl lr Bo36y]HAaeNrr,rx Bo Bpel{fl BIleBarIHoro Ha-
qaJra HoporHonopuoAr,lqecH14x HOre6aHr4rl MarlrurHoro rIoJrtr, perr4crpl,rpye-
l\{BrX Ha {nroxcruerpr{qecHr{x ycrar{oBI(ax, o6ecle.r[narcrq]4x AooraroqHoe pa3-
pelxeHr4e Ro Bper,reHrI.

3. Mogetr ((areHra)), eoa[aroqero 6ypu c SC

B BariJrroqegrre rlpr{BeAer,r - npeABapr4TeJrrnyro }roAeJrb tsoBMyrrrarcqero
arerrra, cosAaroqelo 6yplr c SC (noplycxy.[apnr,rii rroro]r n o6qenpuusrofi
repuunonornra).

Tor {axr, qro Marr{rdrurre 6ypr,r c SC lroryr' 6r,r'rr cBqeaHbr co Bcrrbrrrrgar{trl,
BOBHr,lHarOrqlrMIA AOCTaTOqHO AaleHo or qen:r'paJrbHoro x{epr,rAr4aHa, B TOr,r qUC-
ne s6rlaau Hpafl A],rcna, ynagbrBaer, sro BogMyr(enr,re or Co.nuqa paclpocrpa-
rlflercfl rrrr.{poHr{M (rponrou, roqrr4 uo uo"uycsepe (cm. {r,rr.3). Tan xaHrpeiua
SaIIaBAbIBaHI4.E He BaBI4CI,IT. OT AOJIIOTbT BCIIblllIKr{, Mo}nHo 3ar(JlroqrrTb, arTo pac-
rrpocrpaHr{rou{eec.fl o'r' coluqa BostlryqeHr{e (uo xpariueii uepe ero ilepe4uuft
Tp^ali) o^6la71aet cdrepr,ruecxoli cr.ruuetpuei,i 1. PeaHr.rii cxa.rox uoJrn Bo BpeMfl
sc (- 2-3 nun) cBr,rAercJrr,crByer, qro upn6;rraararorqnfica drpou.r', orBercrBeH-
nrrii aa SC, 4ononr,no peaxr,rii r,r Mo?fier 6r,rrr, oronrTlec'rr,reu c rfpourou dec-
croJrnHotsr4rernsoit y4apuol,i BoJrHBr, ra4yqert BnepeAr.r rrJra3r\,reHHoro o6taxa
(<uopurnn>) rro coJIHeqHoMy Bcrpy I,I elo ycr,ureHr{ro naA aHrr{Br{brMr4 o6nacrg-
rran. B o/.lHoM crryqae, a r,rMCHHo 7,X 1962 r., rrJraaMeHnrrli Spont 6r,rr raauepen
HEIIOCPEI{CTBEHHO B I,IEE{IIJIAEETHOT{ NPOCTPAHCTBE 126_281 I,I EIO [I!IPI4HA OHA-
SaJlacb B yl(oBJlerBop}lTeJrbr{oM corJlacr4l4 c rcoperl{qecHr4r{r.I noAcrleTaa{I,I LIIrr-
puurt r[ponla 6eccrofitnosLlrerr,uoft ygapnor,i BoJrHri []lrd MaJrr,rx qr4cJrax Maxa-.
A,nt,serra (lVI,\ < 2).

(rr.rr. 6. illenrnnarleruoe rrarurrrrroe
no.ne, 4erpopurrpoaannoe trpoxoxr-
I(eHrrelr arerrra, coa,qarorqero 6ypn
c SC (ueogaopoArrocrrr froJr.E He

o6oanauerlrr)

Bctrel Ba yAapHhirr tfpourou I4Aer cntarafl uJrilBNra, Horol]i1rl, oHats6rBafl rro*
uhlrlteHHoe AaBJrer{r4e r{a Marr{r,rroctepy, orBcrcrBerrFra 3a nauarr,rryro {asy
\{arr-rrrrrrbrx 6ypr. ,fl,.rrn.reJrbFrocrr, }Ia.ratrrlIol,:i dtaar,r, B cpcAHeM 1-3 uica, yxa-
sbIB&er, rIo-tsrr/(I4tIor4y, Ha roJIri{r,rlry cJrofl TIJIa8}{6I troBbtruenuoi,il tt.notr-roctlr,
irpoxoi(flrr.eii lruuo Serr,rllr B aro Bpcl{rr. tr4neurro raHafl Hapl,r4Ha 6ypil na6rrc-
AaJracb Bo BpeN,rfl rro.rrera <Mapr,rnepa-21: ncne,4 3a rrJrasr,renHrrrl,r {ipourol,r, B }to-
TOpOM 3ape11{CTpI4pORaII() ilpI4N{epHO IIflTI4HpaTriOe BOspaCTa}rl{e rrJroTHocTtr{,

1 Ma;roe qr'rcfio cryrlaeB orolr(AecrBJrenrr 6ypr, co Bcllrtrrr{atr{lr e6rrarl nzlr6a ge no3.
BoJrrIeT cAeJrarr, yBeperJlroe BaHJrloqeHtre o MeSsileft cl(opocTrr pacnlrOoTpalreHtr.fl BoBMyqe-
rrnfi oT JrI4MooBbIX BorrbrtrreR, xoTg TaRa.fi TeEAoEqI{tr rra},teqae"cs.
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B TeqeHr{e 3-4 .rac. [poxoAr{Jr cnoft nnasNlbl IroBr,rlreHuoft rrlroruocrl{, BeJrIrqIr-
na noropof,r BoaBparuJracb r( HopMaJrbrroMy ypoBHro ilrdlrrr qepea 5 qac. nocJle
trpoxo]r(Aerrr{.rr IrJraBMerruoro {poura.

Crpynrypa rfe?r{trJraEeruoro Marnrrruoro rroJr.fi, ge{opuupoBaHrroro rrpu
npoxo?fiAeHr4r{ (arerrraD, cosAaroqero 6yplr c SC, uoxaaaEa Ha $ur. 6. Ilepe4
rrJlaaMerrHbru Spourolr 6eccro.nxsonurenr,soft y4apuoft BoJltrr,r Hou{rarypaqraa
Me)r(trJrarrerHoro MarHr4Trroro rIoJIfl Mo?r(er 6rrrr npe4craBJrena clrupanr,ro Ap-
xIrMeAa AJIfl coorBercrnyroqeft cnopocrr{ Berpa. Ha Spoure 6eccronnuoBrrreJrr,-
nofi y4apnofi sonHr,r rlMeer Mecro cxaqofi cnopocrtr, trJrornocrl{ u Eatrpg}fieu-
Ilocrr{ nora. flpra c}r(artru or4eJrr,Hbrx trJraaMeEEbrx o6namon, coAepx{arry(x
r{eoAHopoA}rocTrr IIoJrrI In BbrrroJrEflroqrrx poJlb paccerrBarcqrrx qeHTpoB, Ea-
npnlHennocrt, rIoJI.fl Mo)fier Boapacrarrno 50-80ri. O6racm troBbrrtreuubrx BHa-
qeulrft Hatrpfl)r{ennocrrI rloJrfl r,I IIJIorEocrr( trJIaBMbI Morfier trpoxoAurb Mr.IMo
Seltnu B Teqetrrre BpeMerrr, 6onrurero, Eelr(eJrn AJrrrreJrbEocrb HaqaJrbrroft {a-
Bbr Marur{rHux 6yps. flpra 4ocraroqHo r{r{reEcuBnoM paaorpeBe sEemsefi [.rar-
nutoc{eprt Beunra 6ecctonHuoBr{TeJr},rrbrMu MarH.r{TEo-ruApoArdEaMuqecHr,rMr/r
yAapHbIMI{ BoJruaMrr paBorpeB uarnuroc$epr,r E coorBercrBerruo o6paaouanue
npyroBoro rona r{ ila[eur{e rroJrfl B rnasuoft {aee uarurarnofi 6ypu Moryr
ua6nro4arrcfl r{ B ycJroBr4flx, norAa 3eu,r.a trpoAoJr}r(aer ocraBarbcfl trorpy-
xeusoli B Iroron rrJIaBMbr rroBbrrtrenuoft urornocrra. fl,lraaMenur,re o6uaxa, nsr-
6poc Horopbrx orrrr4qecnra ua6,rro4aerc.fl Bo BpeM.fi nunr6osrrx Bcrrbr[ren, Eecyr
csoe co6crserrHoe Marur4ruoe none. flpu 6o.nr,moft cnopocrrr unaaMeusoro o6-
JIafta yBJrenaeMoe r{M rloJre s r{enrmeft crerrenlr BaxpyrllrBaerc.rr B ctrupaJrr, Bpa-
qeHI{eM Connqa, Tan qro Me}I{trJlaHerrroe MarHI{TI{oe troJIe s arofi o6lacrn cra-
EoBr4rcfl 6.nuaxrau H paAr.raJrbr{oruy. Heo,qnopoAEocrtr rroJrg tr rrJraBMEr ua {ur. 6
ue o6oesaseuu, uro6rr ue rtracxr.rpoBarb ocEoBubre rreprr,r Me?{ttrJraueruoro Mar-
Elrrrroro uor.s. Moxno ox(r{Aarb, qro rlo noa4eficrnurc rra RocMr4qecnlle ryqr,r
o6cymgaeuafl HaMrI AltnaMllqecxafl Haprr{Ea rrJraaMbr I[ troJr.fl 6nraaxa r( MoAeJrrt
Marrrr4rnoro rroJryrrpoapaqEoro tropmu.fl, paaBuBaeMofr. II. I4. [oprrrauorra [341
grr o6rnouerrufl Bapuaqufi rocuuqeonux tyueft.
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ru. 1I . Itomot,.rt,oo

1. Ifa ocrronc rrpe/(r,rAyrr(rrx 1ta6o'r' aBTopa [2, 3] rrr.rrrcneuu :ltraqerlur 1grr,, rr

lg P, n a'rrrocrlepax 316 anea71 panrrrrx crlel{rpaJrrrlrr,rx r{JraccoB (nperuyuqecrncrno O5-tr'2).
Onpe4e;retttr olleArrl{e BIIiIqeHIIfl lg n" tt lg P" ltrl BDoBA llaa"rnqirr,rx crer{T1)a.rrr)rrr,rx roc.rrelo-
rarenr,uocreii (n.naccon cneruuocrrr). flpone4erro cllaBrrerrrre rro,rr]{0nrrbrx l)cByJrr,TaroB c

Aarrrrr,rrrrl rr3 reoperrrqecrirrx r,rolcreii 3BeB[IrLrx atuocrpep [8, 91.

2. Br,r.urcJleltr pa3,\rellbr o;(HopoArrbrx BoAopoArrr{x aruocr[ep (1911) 1r palnycLr
(lg 1i) ropnurr,t 3Be3l(. Orrrorlrenr're $ H lR il{onoronrro Merr.Eercrr co clerrrpa.[6rrLrr{ r{Jracco]{
ot -1.,0 I(Jra BBeBII 05 1o -5,0 AJrfl BBeB/I A7, a aatcrr crroBa Boapacraer Ao -3,0 n BBe3AaNI

G (Corurqc) . Oruocttte.tr,nLre l-raBMcpbl arlrocr[ep y cBepxrllragror (iq-tI/.R) uprrueplro 'la-
rtrrc i]ie. rialt rr y'BBeBA rJrallrroli noc.ue4ouateJrlrrrocrrl cooruercrnyrorqrrx rerrrreparyp. 13o

Bcex cJlyqalx aluoc{epr,r sncaA O5 - F5 lroxrno pacc}raTprrBarr, rrplr rcoperr,rlrecr{o}{ il}ra-
JIIISe ltali InOCItOnapaIJIe.IIbIlLIC OJIOIt.

3. Ilyreu arraJrllSa snoJlroqllo[rrlrx r;)cnoB SReBI c ilIoccar\ilr t -- 63 !)?O or rrcxo4rroi.i
r';rarsoii lrocireAoBareJrrrrrocrrr rrrl llTra]rpil]JMe (lg LlLci, 1B T,OO) rioryirerrl,i Baurrcuilrocrr{ rrac-
cLr rr ycrioperrrrtr cTl,lrbr rtrlrtecTll Ita IrotsepxHocrrr o'r crreHTllilir6r.10ro r{Jracca AJr.g ocHoBItHx
clerirpaJrr,rrBlx lrocJrcAoBarc.nr,rrocleii (rt;naccn cncrrr,\rocrrr \', I\r, III, Ib u Ia), cNr. ra6r.2.

4. IIo reoperrrqecr{r{M rroi(cJ-rflr{ 3BeaArrr,rx ar,uocrpep [8] 6r,rrrr o[peiIeJreHLI lg.H ylltr
sBeBA ptraJrr.rqirblx Ii.nitccoB cBerrrlrocrrr B r{IrTcpRa,rre O4,5 - F0,3. Cor,nacrte c lg 11, Bbrqrlc-
Jrer{lrLlrrrr n $ 2, orrrriuttoe AJrrr anea;1 130 - F2 r;raunoi.ir noc.ne;lonareJrb}rocrlr rr /Iirrr cBepx-
rLIraHroB Og - 83. lio pacxoar;1eHrrfi /Io8oJrr,rro BeJrrrr{rr AJr.a BB0BA O5-OB II AJr.E cBepx-
I'ural{Tou B5 - F2. I-Ian6o,;ree lrepoflTrlarr rrprrqrrra arrrx pacxoirit(crrrrii - HecoorBercrBIle
crllyfiTyl)r,r Br,rqrrcJrelrl]r,rx lrole;refi air'Iroc{rcpa}r pea.rrblrr,rx BBeBI Tar{oro rr.rla,

I1o;ryuenrrr,te xapartrepllclrTrr{u lollrrqrrx BBeBiI c}lalrlrllBarorcrl c Jrx arrrarlelrlrrr}Ir{ Ir cttl)il-
Rorrnrrric I{. V. A.n,rena [1].

PHYSICAL CI'IARACTllltlSllICS OF t.toll STARS, by .t.l,I . I(op11lou.--1. The
valLres of lg a, ancl 1g P" for lhe almosplicrcs oI 316 early typc sl,als (preclomilrintly 05 -
tr'2) arc comput,ed ort llre hasis oI lrrer.ious papcrs by the author [2, 3]. The rnean values
of lg rz, and lg P, for stars of difl'erenl; spectral seqrlerlces (irLruinosrlty classcs) are det,el'lni-
ued. The resull,s ale cornparecl s.ilh cornput.cd l.lreorel,ical modcls of slollar alrnosplters
t8, el.

2. The climensions of lLornogeleous Jryclrogen atrnospheres (ig.11) aud radii (lg 7?) ol
hoL stars arc cornputerl. Tlre ratio 1g lIlR varios monoLouically \\,ith speciral t,ypc lrorn

- 1.0 for 05 stars to - 5.0 for A7 stars, arid then increascs {,o - 3.0 for G type sLars (t,he

Sun). Tlre relaLive dirneusions of supergianl abmosphercs (lg IIIR) are abouL l,he same as

Lhose of ilIS stars oI corlesponrling temperal,ures. In all cases in theoreLictrl aralyses {,he

aLmospheres of sLars can be considcred as plarle-parallei layers.
3. Tlre clependelce of mass anrl gravi[y acceleral,iou al, the sur{ace on spectral class

for the main specl,ral scquences (luminosity classos V, IV, III, Ib and Ia) are obLained
Irom an analysis of tlre evoluLionary tracks of sl,ars rvil,h l-63 D?6q il the (lg LlLg, Ig ferr)
diagram.
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/r. The valuosof Ig 11 lor 04.5-I0.3'sLars of differelL luminosil,y classes ale determi-
ned on the basis of theorebical rnodels of stellar al,mospheres [8]. For B0 - F2 MS stars
aud O9 - 83 supergiants these values are in excellent agreemenL wil,h lhose computed in
part,2. Horvever the differences are ra[Ilel lalge for O5-O8 sbars and 85 - F2 super-

giarrts. I,Iost probable cause of this dilferences is inconsistency of modol strucl,ure
$rith 1'eal stcllar atmospheres.

Obtalned charactelistics ol hot, st,ars ar:e cornpaled rvil,lt the daia of C. W. Allen
haldbook [1].

f{,ira recr,lra mnponolro Hpyra BaAaq acrpo{ralmn, BBeBAHoT? acrpoHoMI{lI u
nocMoloHr{I( Tpe6yloT0.fi ACCTaTOqHO IIaAe}I{H6Ie CBeAeHtr.fi O rar(Irx {yugalreu-
TaJILHbIX XapafiTepl{crl{Hax 3Be3,q, HaK r'Iaccbr, paAr{ycEl, cBerr{MocTr4, rroBepx-
HOCTr{bre TeMIrepaTypLI, ycKopeHl{fl cI4JrbI T.fl}I{eCTI{ Ha TIOBepXHOCTZ Ir T. II.
Bo unorlrx clyrlaflx ueo6xo4r.ruo BHarr, r{ TaHIre ocHoBHLre cBoficrBa arMo-
c$ep anea4, r(an, Iralptalep, cpe/{H.a.fl sJremrponl{afl rIJrorHocrl trJII{ [aBJreHIle,
cpeAHrrfl reMrreparypa lI reoMerpl{qecHlle pasMepl{ o6paqarcrqero cJlo.ft r{ Ap.
O4naHo cueqlrSlrHa coBpeMeHELIx acrpotltraucecnfix I{cc.TIeAoBalrul,l raroBa,
qro oaleHb peflHo u c 6oirb[]r,rMr[ l]llyl{HocrrlMrr rrpoBoAflrc.E IUupoHr{e rrccJleAo-
tsaHr.{i:r, LrMerotr{rre cBoeiii I{eJIbIo florytlgHna rlo BoSMo]I{Hocrr{ oA}IopoAHbIx pflAoB
onltegenenr,rr? xaxoli-Ju{6o Ba}r{}Ioi.i xapaxrepl{crr,rltlr AJIfl o6rurapnoro HJIacca
,r.rJr!r xolrrrJrenca 3Be3I. BCre4Crnrne DToro npr{ cocTaBJrelrr{rr cBoAoIt neo6xo4lt-
I[];IX OCIIOBHLIX XapaHTellItCllUH IIOpI{aJILIIbIX SBeBA BCTpeqaIOTCfl SHaq[TeJIf,-
Hr,[e ocJro1{Her.rr,rtl, B],r38aunr,re neo6xoArIMocrr,Io oqeHr(I{ Toquocrl.r oltpeAeJIeHI{.fI
Toii I,Iru LIHoii xapaxTeprrcrrrnrr BBeBAbr pasJll,rarrl6r[il{ r,rccJleAoBareJl.aMn, srr6o-
poM rrau6oJree HaAelxr{oi,i cucrenur Brr4x xapanrep}rcr}r1r{ r{ nprrBeAe}IneM BCex

ocr&JIJ:HbrX pfl,IIOB H arOft OIITI'IMaJI LHOrf Cl,tCTelvre.

IIo uepe ycoBeprreucrBoBarrrifl rrartrrtx MeroAoB orrpeAeJreHratl BBea,qlrbrx
xapar(Tepl{cTtrrn, Han B rlprrHr{rrne, Tar( r{ B orHorleHr4tr[ ToqtrocTlr, B y)no npI{II.fI-
rbre cr{cTeMr,r SBesAHbrx rlapaMerpoB Irpl{xoAl4rcf BBoAIrrb pasruqHol.o poAa

}TTOqIIEHI4'I, IIHOI/{A BECI,MA CYXIECTBEHHI,IE. B qACTI{OCTI{, 3TO T{O?ITIIO YBI{AETb
r{B cpaBHeHr{rr qrrcJleHrrl{x AaIIHLTX rJraBLI 10 (uopuanbrlbre BBeBArr) n t-lr r
2-lr uaAauuflx rrBBecrIJoro acrpo{rrBl,Irrecnolo cupaeo.rnlrra }1. y. Al;re-
rra [l ].

lVIrr npe4nprrr.rrrJrr{ uorrbrrny ycraHoBlrrr, c uc}roJIr,BoBaIrI{eM Her(oropr,rx
'rroB6rx }reroAoB fro BosNro;{rErocTrr ollHopoAHbre cI{cTeMrJ ocrroBE6rx ou3tr.IecHux
xapeHreprrcrlrK BBeBA paIrIJI,Ix cIreH'I]paJIr,Hblx r{JraccoB (O5 - F2).

$ I. DneNrlrolrHblg rrJIoTIrocrI{ Ir AaBJreHr'Ifl
B aflroe(pepax fol]fltrlrx 3Be3[

Crexrponrlr,re rrJrorr-Iocrrr r{ AaBJreErrfl r arnroc$epax BBeB/{ paHHirIx cler(T-
p&JrrHr,rX r(JraccoB 6r,rrr.r sr,rsllcJleHr,r c l{crloJrbBoBal{prelr pesyJrr,TaroB rIpeAr,I-

AytrIr4x pa6or aBropa [2, 3].
B t2l 6i,r.[lt sbrqmcJleulr BJIeItrpoI{Hbre flJrorrlocrrr B arMoc$epax ropflqux

38e34 rro r{oNiepy [ocJreI{Heii [a6JrroAae]roii nlruuu 6arr,ueponcxofi cepulr z-
(272 zeesgar) u uo AByM Bapr,rarlraM uBBecrrroro MeroAa A.. Vnaonrga (377
38e3,,[, BnJrroqafl rr co.nnqe).

Il t3l 6srn upone4eH Aerarrbrrr,rrYr aHanuaMCroAa Yuao.nr,4a rr trpeAJroxrega
ero uo4u$r,r(aqr.{rl. Er,rnlr paccquraubr ABe rrolpaBru, Horopble neo6xoTllrnto
BBeCrrr B Haxo/{r{r4r,[e MeroAoM vusonr,4a sHaqefrlr.ft lgn" gnx T'oto, uro6r,r
yqecrb: a) nepeuanoaienr{e B6rc[urx rrJrerloB 6a;rrrueponcnof{ cepllu (nouparna
6) u 6) Br(JraA DJreFirpoEoB B yBeJrr{rreHue Wx BoAopoAHbrx nnnr,rii H, n H6
(ronpanxa A). O5e err{ rrofipaBnr.r r{oryr 6rrrs nerno HaiiAeHr,r uo ua6rrogae-
MbrM Berrrrqrrnawwt, nunufi H, u H6 r{ cfler(rpaJrbr{oMy r(Jraccy ('reuueparype)
3Be3Ar,r,

B [3] 6rrro [onaBarro rar{ine, uro e&{exulBrrr,re orrrr{qecurre rily6fiHbr
o5paaonanus nnnnii H, n Hd r a:L'uocrfepe rpanruqecmr{ coBrral{alor co cpeA-
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refi a{{enrussofi rny6unofi o6paaonanufl Bcero a6cop6quonHoro cileftrpa
BBeBAbr B I{eJroM. floorolry HaxoAuMbre no BoAopo,qrrrrM trrr{Hr{.flM oJrenrpouubre
IrJrorEocTIr Morr{Ho paccMarpuBarb r(an xapaxrepnbre AJrfl arMoc{eprr anee4rr n
qeJroM. B cryuae, ecJrr.{ Mbr otrpeAeJr[rJrll TeM r(Jrlr r4rHbrM tryreM, tro roft mnu
uuoft Aocraroqlro 6orrmofi coBonyrrHocru uau6oree rulrsEbrx a6cop6qraor-
rnrx rzsnfi B ctrenrpe cpeArrroro reMrreparypy arnroc$epbr aBeBAr,r Tu, ro Molr{Ho
uafirr u cpeAuee aJrer(rpouroe AaBJreHue r aruocSepe.

B [3] 6nrao tronaaauo, qro uMeHEo ranr{Mrl cpe4nrrMtr a{$enrnnuuMr( trapa-
MerpaMu arlroo{ep ueo6xoguuo troJlb3oBarbcfl trprr raH rraBbrBaelroiu rpy6orr.r
anaJrtrae BBeBAHbrx cfle6rpoB (o6qufi arlaJrtrB uapaMerpoB anea4uort arlroc{eprr.

Lg n,

/J

oo

'k.

/4,5

.. E

o

046880258A02
@ur. {. BaslrclMocrr, cpegnefi a.nenrpounoii trJrorrrocrrr a

cIIer{Tpa JrE,Horo riJracca

5 FO 5 Gt)Z

5p
arrroc{epe BBeBAbr 01'

onpeAeJler{tre orrrocrrreJrbnoro o6urnn xtrM[qecxr.rx aJreMeuroB n aruocr[epe lt
r. tr.).

C yueronr srr{x peByJrbraroB }r coo6pameuritruz 12,31 uauu rr rrpoBoAflrcfl
AaJree onpeAeJreHr,ra lg n" n Ig P".

Tax, n Buaqeuu,a lg iz, (H.,, H6)rr, upnneAerrubre B rrocJre,qneu cro.n6qo
ra6n. 3 s [2l,6rrnu BBeAer{br B coorBercrBr4r,r c }reroAlrnorl, nogpo6no lrsnoxen-
sofi s [3], nouparrur 6 ra A. Oulr 6nrnu rlar.l4e]rbr A.rr.E Hanr4oli BBeBAbr tro
cpe4neft SHBr.ltsaJrerrruoii uupuue tr,ruufi H.l' u Hs r,r ro cler{rpaJrr,r{oMy nJraccy,
oIrpeAeJreHIJoMy KorlrqecrBerrHsrr,rr{ Mel'oAaMr{ n [4-6]. ilI u grrn 4anruefiuer.o
anaJrrrga ramx{e tsB.Erbr r{B 14-61.

Suaqenra.a lgr": Ign, (FI.,, Hs)- F 6 i A orHocrrrcfl r( relr cJro.nM
aruoc$epr,r, rAe o6paayrorcr BoAopoAHr,re lruuwrt rr Becr, a6cop6qlronur,rfi
crrenrp B qeJroM, r. e. xapaxrepr4Byror co6ofi cpeArrrre ycJrotsrrr a o6paqaroqeu
cJroe BBeSAbr.

SasucuNlocrr, uaii4eunr,rx ranr,rM cnoco6olr lgn" o'r cler{rpaJrrrrroro HJracca
grs 316 BBeBA B ctrenrpaJrr,Holr uurepBate 05 - F5 npe4craBJrena na $ur. {.
Itpynrmou c ro.rrofi l.raneceHo Conuqe (G2 V). Cnepxrurauru Ia Earreceubr
I(BaAparaMI{, Ib - cBerJrbrr{I{ ftpy}fiHaMl{, sBeBALr rnasnoii [ocJreAoBareJrb-
Hocrtr (o ruupoxoM cMbrcJre cJroBa - r(Jraccbr cBelruMocrrr III-V) -- roq-
fiaMrr. Ha {ur. I serfio B},rptrcoBbrBarorcfl ABe floJrocbr (nocne4orareur,nocru)
IOpflrrr.lx SBeBA: rroJroca cBepxlr{raEToB tr fJraBEafl rrocJreAoBaTeJrbHocTb.
flonocr,r cJrl{Balorcfl u6ruez uogxnacca B0 (n arou cnenrparrbrroM rroAr(Jracce
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,crvrrir(alorc.fl o6e norocrr r{ Ha [r{arpaM}re ctrer(rp - a6conrorurafl BeJruqr,ru a I4l) I
s6;rnau noAxJracca F5 (arn anea4 F2 u 6onee fioaArrtrx cler(rpaJrbur,rx rroA-
nJIaccoB r,rHTeHcr.IBHocrrr BoAopoArrblx Jrr{Errfi uoc:renenHo trepecraror 6r,16
ileiicrsesulrM nprrreplreM cBe?rrMocrlr r{ aJreftrpoHuoli unorsocru n arlroc$epe

. enee4n).
Ifar6onuulre BnaqeHr.rfl lgn" gln BBeBA rJraBroft nocre4oBareJrbrocrr.r He

rrpeBocxoArrr L1t,2 r,r MaJro r{BMerrflrorcfl, oco6enuo B rrr{repBaJre B0 - A7.
O4naHo pa3,;ruqufl a lgn, AJIrr BBeBA rnasuofi nocJreAoBareJrb]rocrr.r r{ cBepxrn-
raHroB /{oBoJIb}Io BeJIr{I(rI I{ B 3',r0M r.rl{TepBaJre CleHTpaJrr,Hbrx nJlaccoB AoxoAflT
4o 1,5.

Ha Sr,rr. 2 lrr,r uocrlror{irr{ B raqecrBe rrJrJrrocrpaqr4tr BaBrrc}rMocru lg ize or
a6corrorsorl Be.rrusl.r[Ii tsBeBAbr M, gln rpex yaxr{x r{ErepBaJroB cr]exrparrbur,rx
RJraccoB. 3aBrlclri\.[oc1'r{ oxaabrBalorc.rl AoBoJrr,Ho qerfi]4Mrl rr rIoBBoJr.rrror BrroJrue
'HaAelnHo onpeAeJlflrl cpe4ulrii rorapu$lr sJrexrpoIIHoir n,noruocu{ [o clexr-
paJrr,HoMy HJraccy r a6conroruor"I BeJrlrqr{He (Hnaccy cBerr{Mocrr{) anes4rr. X{omuo
onpeAeJrrrrr, 1grt,, c oruu6nori, Ire rrpeBocxoAsn{efi 0,10-0,{5, a n 6o;rrstruri-

,orBe cJryrraeB rr c BaN{erHo nreur,ruei,i. flocxorrxy cyM},raprafl or{oHqareJrbHa.E
orur,r6Ha n lgn", rlaxoArrNrafl rrEAr,rBrrAya.rrrrubrM rryreM 4ra nanr4oii BBeBArrr no
ee BoAopoArroMy cner(rpy (cu. [3]), ruomer Aocr[rarr, raxlrx;+te Bnauerrr,ui, ro

,crarrotsI,11'c.rl coBeprueiruo o{eBr{l{Hr,ril{, qro AJrfl rurrponoro Hpyra acrpot}iren-
qecxr.rx BaAaq, i:i{e neo6xoAr.rr{o Brrarb Jrr{rrrb cpeAHroro DJreHrpoHHyro rr,Tor-
uocl'b B auroc$epx BBeBA c roquocrbro go 20--30%, AocraroqHo BHarL
Jrl{rlr, cleHTpatr,nr,rii r{Jracc I{ cBCTII}IocTb 3Be3AT,I (r.rnr,r Htacc cBeTIIMocTI( B
.cucreue I\,IK).

,ldra uepexo/.(a H aJrer(rpoHHl,rr{ IaBrreHrrrrlr ueo6xo4lruo nrr6parr, ranyro
rxxaJry BBeBl(rl,rx reMneparyp, r(oropa.fi fiaulryqurrM o6paaou xapaxrepr.rao-
sara 6sr o6paqarcrqlri"r cloli BBeBArrr. I-Iau6oree noAxoA.Ertr{ert rrnarofi, no
'rIalrreMy Mrrelruro, Mo)Iter cJIylr{I,ITb o6oe4r,rneuua.g [rr(aJra rro]II{Baql4orr}r$Ix
reMrreparyp (7',,n*,) lr reMueparyp noa6ym4eurfl (7"o,,0) . TTlHanr,r 2,.o,, vr

7j6;36 troJrj.Ierll{ B [7]. Hau6oJrr;flrafl orHocr{reJrbHa.rl paBHrrqa Tlon - Too"al
/7,,o,, Bo BceM uByqaeMoM Bl{ecb I,IHTepBarre cueHTpaJrbHbrx HJraccoB He rrpeBuc-
xoAl,rr 70% t cocraBJr.rler B cpeAHeM ne 6o.rree 5%. Bo BceM rlHrepBaJre clenr-
paJIbHt'IX I{JIaCCOB I{MeeT MeCTo HepaBeHCTBO To{Tuura,7r,r,,( Tr,1yp; T;I{6yU,
7,,s;16 H&xol{fircs o6rrsHo 1Io 6orrruoN.fy qucry rusrar,l a6cop6quouHoro crreRl'pa

ir,r orrrocalctl, raxrrM o6paaol,r, n oSparqamqeMy cJrolo B cpeAHeM.
Orar. 3 rroaBorrfler cp&BrurrL BlraqeHr,{fl paBJrr{qHoro po/Ia reMrreparyp B

,,a'I'lrocd)epax l'opflqffx 3Be3A. 3Accu HaHeceHr,r B saBI,Icr4MocT]r oT 031p4 OTHorrIe-
']d:Lrfi TeMrroparyp: T sl?rq,,.\, -- TeopeTrF{ec$oe, BriLIrIcJreHHoe ,(, MnxaJraCOM
[B] n;rr 20 uoAelei.l BBeBAITLIx atl,loc$cp c Igg : lt 

- HrlmHtrrr crlJroru]Iafl
Hpr{Bafl. Ftpecnrxaun o6oagaqertrr BHaqeHufl Tol Trplitt, Bbrqr,rcreHEr,re HaMu

.AJra arr{x ;ne 20 N{oAereii aruocrfep rryre],J cpaBHeur,rfl otrruqecxr,rx rny6un
,o6paaonaulrn a6cop6quorrHlrx nuuuli"r lrenpepr,rBlroro clenrpa n Sororpaftu-
cecrtoir o6nac,'r,r Arrrrrr BoJrrr (?,'t235 A) t3] u olrurlecnlrx rry6uu, flplr noro-
prrx 0 : 0ct0 [8 l. Itpyxrnaulr o6oauaqeurr orlroltreurrfl 7,,,,, * Tuor5l2Tn6q,
BBflTrIe c HeBHaqr,ITeJrbHbn{rr yroarHetrI{.flMrr na [7]. Bu4uo, tITo cooTnomeHl{tr
n'tcnr4y 1o tt rc(rtD, nar?4eunrre r{B Teopl{rr I{ SMlIupuqecHlr, cpaBlrlrreJrbHo
xopouro corrracyrolrcn, ocoSenuo s o6nacrr.r 0,15 < 0roo <1 0,45, uro coorBer-
crByer rlrrrepBaJry cler(rp&jrTrHr,rx HJraccoB B0 -89. Pacxont4enua uoryr 6rrrr
rroJrrrocrblo o6'r,acneur,r Teuu ourlr6rtaMrl, c norollbrlll{ MLI ycralroBrrJlrl uI{aJIy
ar!{exllrnur,rx rcl,rrreparyp rr urxarry Trror, lr Toor6 e [7]. Bo sc.sxoIr,r cryqae,
pacxomAeHr4fl rle rrpeBocxoi.Ilflr l0%. Crcl,oBarerrbr{o, rrpu rrel]ecqere Ign, a

'lgP,, c noMorqrllo rlxaJrr,I 7,, ltr,I BBoAI{M BoBMo}r{HyIo orrtu6}ty ne 6oree 0,04,
rrlo flBrto tr{egr,Trle o6r,rqur,rx ouru6ox olpe^eJleur{ft lgn". Vqr,rr.steaR BTo, Mr,r

upr{rrrrJrrr B HasecrBe 7,, uonycyMlly 7,,o,, ir Tto,6 na [71. 3uauennr 0,, :
: 504017" rprrBe/{er{bl B [ocJIeAHeu cron6qe ta6r. t.

Ha Sltr. 4 nanecesrt BblqrfcJler{Hr,re BlraqeHr(ff lgP" (P": n"nTn) B BaBII-
,orrMocrr,r or crrexrpaJlbHoro KJracca. Cnepxruraurrl HalreceElr Ma.rIeEbI{IrMI(
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/3

/ o -/ -z -J -4 -i -6 -z -Bn
tlv

rDrr. 2. Sasucr,rMocrs lg zn ot Muasepall AJr.rI yanfx IrHTepBaJIoB
crleItTp aJIbHLIX r{JTaCCOB

- B8,0 - A0,9; 6 - 81,5 - 82,5; e -- O8,9 - 80,0

Hlly?r(Har4r[, BBeBAbr r.nasuoii [ocJreAoBareJlblrocrlt (nnaccrr III-V) - roq-
xauu. EcrecrBeEuo, rrro AeraJrI{ BaBILcI{Mocreri lg P, or Sp Aflfl pa3flrlqubrx
rrocre4oBarerrbHocreii uo4o6rlrr [erarrtrM BaBI{cI{Mocrer1.lgn" or Sp na Sur. L,
Ba r{cr(,TlroqeulreM Har(Jrona. Paann.rrle B lraxirolrax ecrb, oqeBr.rAHo, cJreAcTBr{e

xo4a 7o co crleKrpaJrbHbrM r(JraccoM.
Ha {ur. 4 nar,t uauecJll,r raxffie reoperllqecxu paccqural{Hr,r,e suaqeuwnlg P,,.

flna err.rx pacqeroB I{crIoJrbBoBaJIr{cb MoAeJru ar,uoc{ep rls [81. Brrnu Baflrhr
BrraqeHr{fl lgP, npn olrusecHux r;ry6uuax r3r,,, Ha noroplrx eooenrrono
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,o6paayrorca BoAopoAHbre Jrlr-rruw H, r H6. flocxonrny AJrfl AaHHbrx BHaqeHuft
0.366 !I Tttd BnaseHve lgPr BaBr{cr{r or lgg, ro r{B ranux BaBrlcrrMocreft uo

lgg, uaxtrrlr ns ra6n. 2,6nttu olpeAeJlerlbl lgP" g,rra BBeBA rJraBtrofi noc;re,qo-
BareJrr,Eocrr,{ B cpeArren (4nn BaRertreuHoro BHaqeHfifl lg g y BBeBI{ r(JraccoB
cBerr/rMocrra III, IV, V) ra 4nx cBepxrr{raHros Ia u Ib. 3rr.r reoperfirrecHrre
BnaqeHr{fl lgP, uaueceur,I Ha Swr. 4 6onsrulruz cBerJrErMr4 npymnaMrr.

Bropofi pflA reoperrrqecxr{x eEaqeullfi IgP" 6w rroilyqetr B peayJrr,rare
repepa6orxr{ AaHlrr,rx, [pr,rBeAeHubrx s ra6il. 5 ua crp. 245 s [9]. B erofi
ta6nraqe JI. Annep fiprrBoArrr reoperuqecHu paccq[raHnoe cpeAuee aJrer(rpoH.
Hoe l(aBJreurre (lgPJ rrptr 1a2s6:0,1+ xax {ynxqrarc lgg r.r 0(tnr,ru :0,4).
l-lpune4enubre ral{ Bnaqegr.rfl lgP" w 0 (f nrru :0,4) 6u.ru uepecquragrr or
rny6uu "tqzsa : 0,4 x ourrauecnr{M ury6unau t$ru ounrt-raxr[ c uoMoqr,ro MoAe-

;reii ,{. Muxanaca n ra6'r.. 3 ua $ lt (cm. nlrnre), r. e. B 0 n lg P" 6swtn nae-
leHBr cpaBHr,rreJrr,Ho He6oilbllrl,{e Ara{$epenquaJrbHbre trotrpaBr(rr AJrfl rrepexoAa
n a{Sexrnnurru rny6rauaM, Ea Horopbrx n aruoc$epe o6paayercn a6cop6qlrou-
ur,rfi cnexrp (n ront qI{cJIe lt lrvrnnvr H, u Hr). Cnexrparrubre ftJraoobr IraxoArr-
Jrrrcb tro BaBlrcrrMocrlr 0u or cfiexrpalr,Horo KJracca ua ra6n. t. tr4nrepuorn-
poBaHIIeM uo ra6.n. 5 na [9] HaxoAr{Jrl{cb BHaqeHurr IgP" gtn na6opa nenra-
vuu lg g', coorBercrB)rrorqero BBea[aM HJraccoB cBerrrMocrrr Ia, Ib r( BBeBAaM
rnannori rroclreAoBareJrbrrocrrr (V-III). Peaynr,rarr,r Erux pacqeroB EaEe-
ceHlr rra $ar. 4 Hpecrrrr(aMr4. Cor.nacue uoJrysMtrupuqecx[x auaueuufi lgP,
'c reoperurlecxrrMr{ AooTaroqno yAoBJrgrBoptrTeJrbuoe, oco6euuo ecJrr{ fiprrrflTb
Bo BEr{MaHIre BuaqtrTeJrrurre orru6}trr B orrpeAeJreutrrrx Ig P, nceuu ylroMflHy-
rr,rMtr clloco6arr,ru. Hau6oJrbrtree pacxolr(AoHr{e n lg Pr, rnneroqee Mecro y BBeBA
'O paunzx rroAr(JlaccoB, cB.flaaEo, cropee Bcero, c 6orrureft Tlporrrir{eHrrocrbro
aruoc(fep y peaJrr,Ebrx BBeBA O uo cpanneurrro c MoAeJrrrMrr (clr. r oBflatr c
:arrrM raK)fie xoueq $ 4).

Cpe4uee Blrarreulre lgnrgln trflTr{ ocEoBubrx r(JraccoB cBeTzMocrz or cflen-
rpaJrbrroro RJracca rrpuBeAeno s ra6il. 1. Saesgrr Oa urr ycJroBro oruecJrr( H

r{Jraccy cBerrrMocru V, a anea4rr Of - x III.
BosN{oxes 6rrcrpufi repecqer lgnu x lgP, uocroJrbr(y B ra6r. 1 Mbr AaeM u

coorBercrBylorque HalfiAoMy cuer(TpaJrbrroMy r(Jraccy Bnauennfl 0u, a

lg P" : - 15,8G * lg n" * lg T 
"

$ 2. Paanrepbr olnopognrrx aruo@ep
u parurycbr anesg O5 - F5

13 upoqecce onpeAeJrerrrr.fl cpeAHr{x Ign" u lgP, r aruoc{epax rop.rrrrr{x
]3BEBA IIO BOAOPOAEbIM JII,IHII.EM MI,I TOJIYqITJIII B I(AqECTNE UO6OSHOTO PESYJII,-
'rara BHaseHue lgNn,rll - rroJrrroe qucilo aroMoB BoAopoAa Ha BropoM ypoBrre
B eAuuuquou cror6qe arlroc{eprr.

Ilpuueuna Mero4trny, trpeAJroi(errHyro BrlepBr,re, Hacr(oJrr.Ko rraM r{BBec'r-
no, O. A. l{err,uuxoBbrM [10], ruomno olpeAeJrr.rrr, cpeArree , <a$Senurnnoe>
Bnaqeutre ffo,z s arlroc$epe, a BareM r4 BeJrr{rrr{Ily l/ - rorqnrly o4nopo4nofi
.r,rBorepMr4qecnor,i aruoc$epr,r anea4r,r. 3'ra MeroAr{Ha 6nrna ucuoJrbBoBaf{a B

1952 r. O. A. 1\,Ierbrlr.rr{oBr,rM [10] u H. B. Honoua4onoft [11], a BareM
HecxoJrr,Ho rIoBAHee O. A. MerrHr{r(orhrM [12] upuueru{reJrbHo r anea4au A,
roqrree BB - A7.

Cyrr, uero4r{nr{ cocror{r B cJleAyroqelr. I4a nou6lruaquu {opruyr Caxa r,r

tlonoquaua rroilyqeuo Bripa]fieHue AJrtr otrpeAeJreur[fl qr{cJra -1y'0,, uepea
EJrer(rpour{yrc rrJrorHocm (4anuenwe) a reMrreparypy o6parqaroqero cJrorr B

BII]IE

(1)

/[0,,

Xo-Elqn"tt-e - 
-T 

-
(2nmhfl' 7'1""

(2)
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Ecru upuusrr, rrpeAtroJro)r(eHr{e o6 ogttopoguocrr{ {narauecrrax yc.nonuft e
aruoc$epe, ro Bra Sopuyna Aaer HaM 4eficrnr.metbEo rroJrr{oe qllcro aroMoB
No,rBlcns. fitt peaJrbnbrx auuoc$ep, rroAcraBJ]flfi r ary {oplryJry B HaqecrBe.
ze aJrer(TpouHyro rrJrorHocrb, HaxoAtrMyro tro MeroAufie, r{BJroffiennoft a [2, 31,
u B fiaqecrBe T - (cpeArrroloD rervrtreparypy arruoc{eprr 7,,: (7"o"*T1616)12,
Mbr floryrrrrM ql{cJ]o aroMoB ffo,, B Tex cJTo.rrx BBeBArrr, r4e uan6o"nee a{{exurrro
Soprraupyercn ee a6cop6quonnnrft ctrer(rp.

TorAa coorlromeHue lgH : lg (l[o,r,H) - lgy'[6,2 orrpe,qerrfler rraM roJr-
quHy arMoc$eprr BBeBAr,r l7 n upe4uoJrox{errrau, sro Ha BceM ee rrporgrfie-
EtrI{ qrrcJro /y',,, ocraerc.a fiocro.flHHbrr\{, T. e. geiicrarareJrr,Ho roJrqr{Hy oAHo-
po4uoft uaorepMtrqecxoft aruocSeprr. Bne4enue O. A. NlerrnraronlrM raxoro
rrapaMerpa BBeBAbr - orHroAr, He rraJrumHee yflpoqeHrre Borrpoca. B calrolr
AeJIe, Bce xapanTeprrcrtrnra a'ruoc$eprr BBeBAbr, Tal{tre, Han, HatrpLrMap, P",
Pn, p v 7, nenpeprrBHo )naeHbmalorcfi c srrcoroli u {oprr.rarruo arrr.toc$epa
rrpocrrrpaerca 4o 6ecxoneqHocrrr. ,[na roro cro6rr xaparrep]raoBarb reoMer-
prrqecxr.re paBMepbr amroc$epu Har(uM-ro eAr{HBrM qr{cJrenrrbrM trapaMerpoM,
AorrycnarcquM BoBMornuocrr orlerr(r{ rr cpaBHer{r,r.fl, HaM uo neo6xogr4Mocra
rrpr{AeTcfl upu6eruyrr, frlrw K rroHrrrrrro ((ancrroHenqrra;rbnafl ToJrqa arMo-
c{eprr> rrJrr{ roJrqa o4uopo4nofi }rBorepMl{qecxor,l arlrocdlepu (axuuBaJreHrua.rr
rorrrtra atruocSeprr).

flog nepnr,rM rrouflrr{eM Mo}r{Ho rroApaayMeBarb ry rlruefiuyro roJrtqrrHy
aruoc$eprr, ua rtoropofi r.rHrepecylotrIlrii uac u 4auurrrt MoMeHr rrapaMerp
(uanpurr.rep, ks, Ns,2 ulflr 4p.) uaueuaercn B e paa. O4uaHo ranafl roJrqa
o6rrsuo cocraBJrfler ue 6oree 0,1-0,2 ncefi roJrrqrr peanr,uofi aruocdreprr,
ua xoropofi o6paayrorca aJrerlreHrbr a6cop6qrouHoro clexrpa. floarou5r rne-
AerrIre..TaHort xapanreptrcrtrtxt{ arlroc$eprr BBeBAr,r, HaH aHBrrBaJreHrHafl ToJrqa
atlroc$eprr, trpeAcraBJr.flerc.tr Ha&r SualruecHn AocrarorrHo orrpaBAaHHbrM.
Taxlru o6paaorr.r, rroA or(Br.rBaneurnoft reouerpuuecxoli ro.nqerl aruoc$eprr
BBeBAbr lrlr 6y4eu rroutr{}rarr,, B coorBercrBrrr{ c MeroAlrxor,l O. A. i\,Ieilrnuxosa
[10], ronuly raxoii o4nopo4uoli aruoc$eprr, Suauuecxne xapanrepl{c?I4ltrr B
xoropoit (k", g, f v lp.) rrpcroflHubr n coorBercrByror BuaqeHrrrrM arr{x 4apax-
reprlcrl,rx ua aS{enrusuor,l ournsecnoft uy6nue {opuuponarurn a6cop6qr{ou-
Horo crrexTpa, a rro cBorrM r,rurerpaJrbHr,rlt csoficrsaM ranafl aruoc{epa coor-
BercrByer pearsnofi. 3ro ycronlre olpeAeJrferc.a, cJreAoBareJrbrro, paBeHcrBoM
TI'IIIA

(1y'6,2)r,pa,11 == \,1)

34ecr (/v"o,r)oQqr onpe{e[flercfr rrapaMerpaMn P*w Io lra ouT}ruecnor:i rriy6uue
tcq4, o /zo -- reoueTpl,rqecrafl r,,ry6r,tna, coolrBeTcrBylotqaa (ocnoBaul.rm) arl,Io-
c([epr,r, 'r'. e. roir ourll.rqecnorlr rry6une T0, Ha noroporl a{Scnrrrnrro $opunpy-
e'rc.fr HellpepbrBlroe rrsJryrIeHr,Ie SBesAri B paccilraTplrBaexroNr,IuIarraSorle AJrlr.II
B OJI}I.

IIocre noAcralroBnr.t Suata.lccrurx rocrotriul;rx \{6r npeo6paaoaa"nr,r Sop-
rtyrry (2) n 6o;ree rpoclror{f Brrl{}i

Ig /y'o,r ..' 2lg 
'Du ] 16,91t -J 3,:]80,, - 3,5Is 7,, (4)

34ecr, ig P,, r.r f,, coorrercrRyrolr ac[rpeHtuensrr\r B ollronrcr'rr,rr,r o6paaoBarrr,ir{
a6cop6qlrouHoro crrer{rpa crroflx4 aruocrlepsr BBcBADT. Brlar Jg (No,2fl), paBrloe
lg (1/o,rH),, ns'ra6r. 3 B [2]c ronpaBrror:i - 6 ua [3], ]rbr noJryqaeN{ AJrfl Halx-
4oi,r anea4i,r r,rcnollroe suaucrure 1g 11.

Ilpe4craunJro I,rrrrellec co[ocraBr{Tr, uafi4eIrnr,rc rraM].I ToJrIr{LTHLI oAI-Iopo/{-
usrx aruoc{ep AJrri aneag B n A c npoBeAeHHr,rNrr{ paHee onpeAe,fiellr{flMr{ arrrx
lrie BeJrrrrrr{H s [11, 12]. TaHoe cofrocraBJrenr{e [onaaano ua rpur. 5, r4e rro ocr
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a6cqtrcc o'r'iro?fierrr{ onpeAeJregr.rnlg H H. R. I{osoua4onoii (ceer.nr,re xpyxtru),
tl O. A. Nlensn[xosa (relrnnre xpyxrnlr) c yxagarrrreM qr{cJra BBeBA, rro ocr4
opAr{rrar - Harur{ onpeAeJreHr{a. c peay.nbraraMr{ Honoua4onoft conocranne-
Hr{e [poBeAeHo rro rrrrAr{Br4AyaJrr,HriM sBesAau 87 -- A7 _L4 o6qux anea4) , c
pesyJrbraraNrlr Me.rrr,Hl{r(oBa - IIo cpeAr{}rM BHaseFrurrM lg H' slnn pa3flr,rqHbrx
rpynn BBeBA B rrpeAeJrax cfieHrpaJrr,Hbrx KJraccor BB - A5 (ncero 6[i o6qux
anee4).

// /z lJ
Lg // lcn)

,.i}.r.'."::i,H;i",H,iii,?*',;"r#:ri:i.Ti.,l.:i[i1
roft l11l rr O. A. 1\[c,n r,rrrriiona [12 |

O6irapyutunaeTcrr HelJroxoe corJracrre B o?Irorreur,rlr criyvar-itur,lx oruu6or,
oIlHai(o pasruql{fl s a6corrornLrx BEaceH].rax lg 11 ueirr4y rper{fr llaccMarpr,r-
BAEMbIN{Ia PfIAAMII ttCHTIOSUTETbHO BEJII,IHI,I..IAX, PAST]IqII'I T,IE}I{AY IIiIU]IIM
p.rIAoM lgfl v onpeAeJrelrrrnrun H. B. I-Ioso.ralosoii cocraB.rrflror or oAHoro
(anea71r,r rnanno.i,l rocireroBarerr,nocrri) /{o l{Byx ilop.EAr(oB (cnepxrlrranrr,r), a
PA3il[tII,Ifl METI{AY IIAIIIIIM P,fiAOI\{ U OIIPEAEJIEIII,IflN,IIT O. A. 1\4CNSHI,I}IOBA -rIlI{ nopflAr{a.

Bnr,rMare,,rr,Hoe coflocraBJreHl{e }raruero croco6a olpeAeJreHr,rfl rrocJreAoBa-
rel6lo. \g N n,rl:tr , lg n,", lg N o,, fr, HaHoEerI, lgll co cuoco6auu, nprrMeuer.rrrbrMrl
n Lllll ,721, noxaarrBaer, alro [pr.rquua croJrr, BHarrr.{rerrrHl,rx pacx6lr*AeHr,rr-1 Hpo-
e-:9fr, .cHopee Bcero, s Her,re6e?fiuoii s ro BpeMfl rreTorrHocrr,r rpr{Morrerrr{fl R:

111,, 72l.rpr{rqr{ruaJrr,Ho oqeBr,rA}roro orelo4a orrpeAeJreHr4n lgII . cro4a oruo
cfr1'cfli a) r.rcnonr,aoBaHlre lUltaJl ri ?Jqrqr BNCCl O UIr{aJrLI <a r.nrocscpubrxD 1eM-
fieparyp (T,rnv trr'm Tnoro)i 6) lrcnonrioBarrrre cyrqecrBeuHo Barrrr]r{eFrrloro BHa-
qeHl{.fi lg Po, nair4eHHoro no rroMepy nm Lr orrtocflrr{erocfi rt caMr,rN,r BepxqidM
cro.sM aruoc$epr,r; n) npu6"nlur{eHrrocrr nplrnrtroli n [11, lil orerbTlnxu
orlpeAe,rellrlrn lg N u,rlf rro grrBr,rBaJretrT]rlrM rilrrprruarr rnunri ]. ln -- Il.s r,r
r. u. FleHoropr{e acnexrr,r aroro Borrpoca o6cyrri,riarrr{cr, aBropor{ s [2, 3l u
BI,IruE.

XapaHrep uBMeI'IeHI,Ifl lglf co ctrexTpaJrrrrrr;M r{JraccoN{ AJrrr BBcaA paBfluq-
Ilr,rx nJraccoB cBeTtrrMOC'rr{ R rHrepBane 05 - F5 nroinno IIpocJre/{r{rr, rro ra6"r. t,
rAe rrpr.rBeAer.rr,r cpeArrr{eLgIl . tr4 s erolr c.nyr1n" IocrarouHo rIeii:io BrJAeJrr{rorcfl
tloJroca cBepxrl4raHToB r{ rJraB}ra.rl IrocJreI{oBarc,rrrrrrocrr,. B paccr,rar})rrBactroM
r'IHrepBaJre _cuer{rpaJrbHrrrx KJraccoB fI lrer,reHflercn or 1011 /1o ij.lAG c,Lt,
T. e. Ha 4,5 uopa4Ha; BBeBAbr 6onee uoa4rrr4x crreRrpaJrbHhrx rtraocoB j.rr,reror
[,IeHbrrrr4e roJrrql{r.rrJ arlroc$ep; y BBesI B n A uonocrir. cBepxu4rar.rroB roJr_
Iqr{HLr aruoc{ep B cpeAr{eM rra ABa rroprrArra 60.irrure, oeor y arca4 lrar:rroir uoo-
JI0,I{OBaTeJIIT}IOCTLI TeX me CleHTpaJrr,I{6IX HJTaCCOB.

Helrenr,runli lluTepec [peACTaBJr.rrIo? AJr.a ]Iac I,I orlrocr{Tefib}rrrre pa3Mep6r
arntoc$eprr tsBeaAbr, BeJrrrqr,rur,r HlR, rge R - pa4r,ryc BBeBIIr,r. Bua, arn Be-
JII{qI'IEbI' Mr,I }IO}I{OM CyAI{TL, HaCHOJIbI{O IIBM€EfIOTC.E yCHOpeHLIe CLIJIITI Tfl}r{e-
cTrr c Bbrcorofi e aruoc{epe, }ryxtrro ru yql4TbrBarr, aro rraMerreHre [pr{ Teope-

-- t,
.Y

-/0

14&



rtrqecHoM aHaJrrr3e arMoooep, CyqeCrBeEEO JIII BJltrffEtre CBeTOBOTO AaBJIeEUa
rrJrr{ HaHrrx-ru6o Apyrflx {aHropoB Ha pasMepbr arMocoepbr.

,(na roro qro6rr ilorytltrrb trpeAcraBJlesue o6 orlroczreJlbEblx paaMopax
armoc$ep rop.rlrrrrx BBeBA, Mbr BbIqEcJII{JItr paAuycrr /? Alg Bcex BBeBA trB
.r'a6.n. 3 e [2]. EHra rrpr4l{flra cJleAymlqafl oxeMa nnszcresufi. Sp z M, ar'eagw
naarr,r ua ra6r. 3 s [2]; ro Sp vrz 171 HaxoAuM Lru6o,, a Teoq. Cneruuocm

L$B
/? c

0'+68B0Z50A0ZSfD5G0
SP

orlr. 6. sarrcuuoctsri-,f;;*;mHilTfl"ti1.ra Ann BBeBA pa3-

Ir[]Hrrfi fi fi puBatr .- ficxoAlrafi lJr'IaBEaE [ocJre[orrareJrbIlocrl,

Cornqa L6 nptfiflra pannoii 3,92'10ss epelcerc, a Mao"(a): )-4'4,74. Tol4a
lg/?- : 79,32 - 0,2M, - 0,2 Lrutaoo - 2IgZp66, ocJIE,R- nnpaaur:b B carrlr-
Merpax. Cno4xa 1g/i rns ocuoBlrtlx RJIaccoB cBertrMocru Aar{a B ra6,r. t.

,{raarpauua crreltrpaJlr,Er,riil nuacc - lorapz{u paAuyca BBeaALI trpeA-

cTaBJreTIa ua Sur. 6. 3ta AItaIpaMMa, fiaK JIerRo troErlTb, troJlHocTbro orpa?fiaeT
BCe OCHoBI{rre oco6ensoCru o6r,rssofi 4zarpalrurr lepquupyura - Peccena

AJrff roprrqux 3BeBA.' 
SasuC[MoCrE OTI{oCIITeJIbHEIX paBMepOB aTMOC$epEI, Benuquurjr lg H I R,

or ctrel(rpaJlrHoro I(JIacCa BBeBAEI IlpeAcraBJletra 11a Slm. 7. flpexge uerra

olr{cbrBarb ocHoBIILIe CnofiCrsa BaBIIcIIMOCTefi ra {rr. 7, ytrOMflHeM SAeCL
.eqe oArro o6crostcnr,ctno. Ilprl troIylleguu Soprrlynrr (2) uo.nuanuBo rpeAIIo-
JraraJrocl;, rrro arMoc6epa qlncro BoAopoAtrafl u qtrcJro eJlenrpoHoB paBllo qr{cJry

IrporouoB. LIa cauou AeJre B rop.Errr{x BBeBAax rracrb eJreKTporroB rrocraBJl.flercfl
Ba cser rroHI{BaqIrI{ reJII{fl. B arruocsepax BBeBA A u noe4ul{x rIoAKJIaccos B

OCrrOBHr,rN{ IIooraBqI{HOU cno6ogurrx DJIeKTpOHOB gBJIfleTC.fl BOAOpOA, OAuanO

Eaqr,rHafl nplrMepno Co BBeBA 83 - 86 (n saBtrCllMocrl.r or P") MolI{Eo cqu-
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rarb, qro Becb reJrr{ft EaxoAr{rc.fi B cocro.rrurrtr He II, a Hasrauas c09 - OB -B cocro.filrru He IIL flocxonrHy n armocSepax BBeBA H : He = 85 : t5 uo
rrr4ciry aroMoB, To B rruTepBane A - 85 qracro trporor{oB ht * fL", B I{rrrepBaJlg
85 - 09 yxe n" = 1,78 no(lgn,lnr= 0,07), a Arrfl snea4 6onee paErrux,
ueu 08, no x: L,35nr, (lgnrlno = 0,13). flocHo,rrny{anrr,ruecxu Ns,2 - k,ns1
r He - n2, 'ro HaxoAr.{Mrre no {oprr.ry;re (2) euauenunlgNo,r Ha[o HecmoJrbno

sp

R
,1

Or
tg

AO800l+

(D,rr, 7. BasncrNrocrr, *"Tffi?HXHi.fiJ;4u.r"' aruoc([ep or ctreK?_

I{pyx{r(r,r - cBepxrtrraflTr,r Ib II Ia; Toqr{Iz - oreagr,r rnaaRofi [ocJIeAOBaTeJIbHoCTE

(III-V); eBeBAorII{a - 'y Cas (BBeBIa B0 IVe); fipy}Ron e rosxofi - Co.naqe

yMegbrnrrrb (nprrrlepno ua 0,00; 0,07 u. 0,13 Anfl sBoBA B ylroMflEy-rhlx

Bblrtre uETepBaJIaX CIeI(TpaJILEEIX I(JIaCCOB), a uOnyuaeMble BaTeM quCJIa lg H -
cooTBercTBeEEo yBefluqurr. Eru fiotrpaBr(tr 6rrnu rne4erbr c coorBercrByloqlrM
BHafioM n 1g1y'0,2, lgH tr lgHlR.

1) OrnoOutenr,uurft paarr.lep arMOC{epbI IIeyfiJIoHIIo yMerbmaer6fl IIp}I_ trepe

xoAe or aneag 05 n anea4aru A7 - F0. Boarrloxeu Ee-I(oroprrfi pocr HIR e

BBeBAax F5 - G tro cpaBIIeHI{Io co 3Be3[aMI{ A7 - F0. 34ecl qIIcJIo' BBeaA

MaJro, tr trpr{Meueuuafl MeroAtrI(a orpeAeJleny._y H Aaer. 6oree rpy6lre ileByJIL-
rar6r, rroc1oJrbny y BBeBA F2 - F5 a{$enr IIIrapHa BblplTgfi cna6o. O4uaxo;
trocr{oJrbny lns Colsqa MbI fioryqaeM erofi MeroAl{Hoft lg H lR : .:3,14 uporur
lgHlR:- -3,36, HaxoAr{Moro rro /i9 tr roJrqrlne aruocseprr,-o6rr.{no ilpggr:
Ir-aeruofi paouoft 30A ww,, Moxtrrg,^ oqeBI{AIIo, IoBoptrrb o BoBpacralluu HIR
rrpE rlepexoAe or aneag A7 - F0 H sBeBAaM G. l

' 2) ,(arxe B cJryrrae aBeBA O caMhrx paHur{x [oAHJIaccoB, rAe o'rHocIrreJIL-

trbre ;'a6co,lorusie paArrycbl arlroc{ep oco6euso BeJILtHtr' reoMerpI,Iqecl(afl
roJrq,a aruocsepr,r no rpafirefi Mepe B 10 paa Mer{brrre paArayca {orocfrepu
BBeBAbr. Orcrc4a oJreAyer, rrro g - ycKopeHl{e crJlbr r.fl}fiecru, Koropoe I,IBMeErr-

erofl or oCr{oBaIIIIff o6parqaroq,ero cJIofl (or ypoona {oroc{epir) Ao cll-el(rpogfto-
rrrrecnrr o6uapyxrusaeMblx BIIeIuEI{x ero rpaHllq ue 6o;lee qeM IIa '20o/o , uro,
yquTbrBatr ToqIIoCTb coBpeIIOrIHbIx Teopl{fi, Ha r(oropbrx 6aaupye'rca MeroAIIKa

fiocrpoegr(.g trto4elefi ioea4umx. amroc{ep, upaxruudcnu Hecytr{ecrBeggo.

10 Ilan. ftpLlMcfiofi o6ccpnar., r. XXXVI {45
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Barruo raR){{e, qro Aax{e B sroM rrpeAeJrr,rloM clycae AonyqeHlle o6 arnoc{epe

BBeB[bI, I(aH COCTOflqefi Ua IIJIOCHOIapaJIJISJIf'HbIX CJIOeB' sTO BO MIIOIUX CJIy-

rlaflx IIpeAcTaBJr.flJrocb cJrr{rnHoM ynpoq,arcql{M npeAnoJlo}I{eHI{eM' .aBJIEeTC-fl

coBeprrreHHo oqeBLrAHbrM. oCO6enno Ba?r{Ilo orMerr4Tb 3To AJIfl CBepxrl{raHTCRtrX

SBeBA paHHI4X CtrexTpaJlbEbrx HJraccoB, AJr.fl noTopLIX He6XOAI{MOCTb yrleTa

aOuilnriro.ru arMoc{ep,brx cnoeB crrrrraJracb Ao crrx flop caMa co6ofi pa,yl\,e-

roqeficfl.
3) OrnocureJrbHbre pasMepbr arMoc([ep cBepxrl{IaHroB I{ BBesA IJIaBII0II

trocJIeAOBaTeJIbHocTu IIpaHTLIqecHI{ oAuIIaI(OBLI I{JII{, BO BCflI(OM CJIyqae' paSJIII-

qarorc.fi Jrtrrrrb IreMHO"O. ,4uure B cryqae 3Be3A B0 - 85, IAe pacxox{Aegl{e

Har{6oJllilee, OflO He npeBOCXgAI{T IIoJIUOp.flAI(a. OtCrO4a MO}I{HO CAeJIaTb BLI-

BoA, qro rrporfll6egr{ocri ur*oc$ep cBepxrrrlallroB gRJIfleTcrI' Boo6qe 1oBopff'

AoBoJrbHo IIOpMaJIbHoft u uprauepno UpbuopqIIoHaJIL,Ha pa3lvlepaM CaMOft BBes-

AbI (paAr.rycY {oroc{ePu).
drcrcga M0IREO CAeJrarb BbrBoA, qro, BoSMo?r{HO, CBeroBoe AaBJreHile rrllrt

KaHrre-Jrr,r6o [pyrue a{seHru Ee Erparor peuraroqeft poJIu B yBeJIuqeHI'Iu uporfl-

ETSHITOCTU atUoCseprr CB ep XIuTaHTCKIIX 38 e 34 p aHHI{X Clel(rp aJI bHt'IX I( JIaCCOB'

Mrr UOXelr [OIIbITarbCrI rrpOBepI{rt, ocIIOBHbIe CBOfiCTBa aaBIICIIMOCTeftIgH

u lgIIlR Or cllefirpaJlbnorg HJIaCca 3BSBALI' I{SIISJIBBOBaB AJIS eroro reoperl{-
qecHrre MoAeJrr{ arMoc&ep 3Be3A par{Hrrx cIIeKrpaJIbHbIx KJIaCCOB.

O4naxo ,,o.nOJrr,r(, paaMepr,r r{- oCHoBHbIe Xapal(TepI{CTLIHI{ aTMOC{ep

sBeBA r4 rrx reoperr4qecftr{x MoAeJreft onpeAeJlflIorcfl AByMfl synAalteuralr-
EbIMu trapaMeTpaMtr' a flMeIIHo ycHopeHueM cI{JIt,I Tfl}I{ecTI{ IIa IIoBepxHocTu

;;;il;r; a@'enrunuoft ,u*r.prryp;fi, ro ArIn ral(ofi rpoBepgl'r IlaM rreo6-

xoArrMo uMeTb AOCTaTOqEO gCHOe IIpe,qcraBJIeHI{e o cpeAHIIX BeJIIlq[Hax g tr'
cJreAoBaTeJIbHo, o Maccax ropfcllx 3BeBA paSnIIqHbIx cleHTpaJIbHLIX trOCJIeAoBa-

TeJrblrocreft (rlaccon cBerIrMocrI{).

$ 3. OupeaeJteHrre Macc Ir ycxopenufi cunbl rfl'r(ecrrr
Ha rroBepxHocfrrx fopnqux SBeBA

B [2] uauu yxe 6blna rrocrpoeua AuarpaMMa (1g g' Sp) c rleJlbro uprlBfiBr(rr

*rOgeneft SBSBAHIIX aTMOC{ep x ctrel(rpaJlbgr,IM IIoCJIeAoBaTeJIbHOCTflM peanb-

;#-;;;rA. ;(r, ,ro"o 6llru uouounaosann ory6iluxoBauflbre AaHEbIe o6 $Jl

u lR BarMeEIIo- u ctrexrpanblro-ABofiIrbrx sBeBA'

34ect MEr pemr.rJrtr trofirII IIo ApyroMJ IIyrII, IIOCXOnbHy qucno ABOI{IlbIx

3Be3A c EaAe)fiHo oupegelennblMll sl?- u li aecr,ua IISBSJIIIH6' oco6enuo IIJIoxo

o6cr:out Aeno co inepxrrrauraMu fi sBeBAaMIr O'
Cxena oupegeueillri-$Jl; ft tr g cocro.fiJla IrB cneAylor(r'x aralroB. 11o

tra;;; [13]'6nra trocrpoega B KoopAI{Harax (lgLlLs, 4Ig 7p64) ArrarpaMMa

iiepq-upyrra-Peccera AJrfl r{oxoFEofi rilaBHofi uocne^onareJlbrrocrl{ rop.ErII{x

;;;fr: B-;"M tro Ma;epuaranr ne I4-Bl 6uun nocrpoerrbr saBlrclrMocrlr Mt, or

CtreftrpaJIbIIOrO Knacca A;rfl paBJIuqHLIx I$IaCcoB CBSTIIMOCTII B llllrepBane 05 .-
G0. 3a oclroBrlbre r(Jlaccbr 6irnra sarrrur V, IV, III, Ib u Ia',(nn cBepxrnraE-

TOB CtrexTpaJrbur,rx r(JraccoB A n F 6r,r.nu uprueqe-flEr peByJlbrarbr UCCneAOBa-

;;T. [Iiraur-]tarepa [14]. tr{crorrayx rur{arly^a66er(rl{BnL,Ix reMrleparyp I{
-Li,uo, [7], lru trepecquraJllr saBrrclrMocT,'.(MD, Sp) giln arrrx rocJleAoBareJrb-

rrocreft B BaBI{cI{Mo"ii $gufi, +lg?"oo)' 3a'er"'Ha ery 
^uarpaun'ry 

6r'rlra

*rra""ru, (no ouy6nnKoBaEHbrM gauHutvt) gBonIOqI{OHIIbIe TpeI([' no HoTopbIM

ABIIEtyTcflsBesAbIpaSIuqflblxMaccBIlpoqecceeBoJIIoq}II{BIIpaBotrBBepxoT
;;;;;;;; ruuu"ofo ilocJreAoBareJrbrro-cru. Bra6urorpaSun 6o,rurl{HcrBa uc-

rroJr'BoBanHbrx r{croqgrrr(oB Aaercfi s [131. O6qee qucro raKrrx rper(oB cBbrrrre

20, 4uanaaoll Macc - or 0,95 4o 62,7$?6' ,(anee 6r'rna noctpoeua cpeAHflE

,rrr"rro.rr (Ig$Jlo, 4lgTuqq) AJI'fl l{cxoAHofi rrasHofi trocireAoBareJlbHocrlr'

rro'BoJrr{Bruar tro ,rrc66t 
-ii66 

naxoAr{*. Maccy coorBercrByroqefi sBeBAbr'

Sareu IIo y?Ite IISBeCTEbIM OBOJTIOqIIOHIIbIM TpeI(aM' IIOJIbSyflcb IOMOJIOIUq-

,O"rua uol"enefi B IIpeAenaX ne oCO6esuO 6onlmoro AI{aIIasoHa sBeBAHbIx MacC'
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0,72

MbI MOrJrtr HaHecrrr rla ary.AlrarpaMMy AocraToqEo Toqrro gBonroqrroHrrr,Ie Tper(tr
4rn nro6r,rx_rrrrrepecyrcqrrx Hac Macc B yrroMffHyrbrx Br,rlre rrpe4errax (l -+-
-;- 63 $Jl6). ,{.nx aoea4 c $J} : 7;70;75,6 r,r 30 $Jt6, rrpeAoraBrrflroqr,rx oco6rrfi
I'IHTepec AJrfr oueHr(rr Macc cBepxIrrraEroB, gBoJrroqr{oEHbre TpeHr{ rrpocJrexerrbr
(srruncreubl) 4oronr,uo AaJIeHo sa [peAeJrbr rnasHofi uocne4onareJrbuocrtr,
3to uoasorrrtro troilyqurb onpeleJrerruoe cy]r(Aeur{e o xapaxTepe oBoJrloql{r[ ca-
MLIX MaccuBHblx sBeBA 3a IlpeAeJlalura rnanRoft nocJleAoBaTeJrbnocTrr I{ AocTa-
rorrHo rraAe)ilEo orleHrrrb^Maccbr rop.squx cBepxfrrranron Ib - Ia (cnexrpaJrb-
uufi rautepnan 09 - F2).

,(ua anea4 c fi ( 7 $J?6 nalr Aocraroquo 6r,rno rauerr, Bbrqr{cJrerrHr,re aBoJrro-
rU{oHIILIe TpeI(I{ JIIIIIIb B upeAeJIax [oJIocbl rnannoft [ocJreAoBaTeJrbrrogTrrt (uacCrr
panxr.rx cBepxrurarrron )> 7 ma).

Bce aro AaJro HaM BoaMo)fiHocrb orrpeAeJrr{Tr, AJrfl Hy}nHr,rx HaM crrer(TpaJlr,-
HEIX ftJlaccoB r{ KJraccoB cBeTrrMocrrr Br{aqeHr{ft $Il, L, R , g.3rr.r cre,qenrn
co6panrr s ra6r. 7 u 2. flo uareplraJraM rra [13] 6rr.rru srrr;rcreubr rar(x(e g
AJIr{ aB0BA, pacrroJrararcnluxcfi Ha (LrcxoA}rofi rransofi [ocJreAoBareJrbrrocrtr)).

,(r.rarpauua (lg S, Sp) AaHa lra $zr. 8. Sasucrrr{ocrz (lg g, Sp) 4na pae-
Jr}:rrrHr,rx [ocJreAoBareur,nocrefi (xuaccu cBerr4Mocrr{) o6oauaveubr coorBer-
crByloqtrMr,I r{IrAeHcaMrrt. Illtprxonaa Jrvruufl, orHocr4rcfl H na6nro4aerr,rofi rJras-
noii uocre4oBareJrbrrocrr.r B cpeAHeM (xnaccrr cBerlrMocrlr vn IV, III c yue-
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roM orgocr,rrenr,nofi qgcJregrrocTu aneag). Jfunu.al\,Iu C 6OHOnOfi ntrplrXOnnOfi

EaHeceEbI rpaEL{IIbr o6nacrra, eatrulrae'uoft Ea AEarpaMMe (Igg, Sp) aseagauu

HaceJrerrr{fl i. Beptrrr" I{a Drlrx ilmsvlfr' - I{cxo4nafl IJraBHa.fI trocJleAoBareJlb-

"otru 
(llCrurinan Hl{}Htr.flfl IpaEI{qa rnasUOft trocJleAoBarenrnoCUr), JIeBafl -

rpaHrIIIa BOHbr HeycToftsrnocru BHeIIIEtrX CJIOeB SBeBAEI 3a CqeT 6onr',ruoro

rpaA?regra cBeroBo1o AaBJIeHI{fl [8, t5]; HpuBarI B qeurparl1'uofi uactlr 4rar-
paMMbr - fpaHrrr{a flpoBaJra fepqmupyura co cropoHbl B6IC_OKIIX reMueparyp'
rlepnlruu HpyHI(aIlII orMeqeubl IIoJIoII{eHtrf uo4-enefi ,[' Muxanaca tBl'

t"g g
urn

'0q 6 E B0 2 5 I A0 2'5 F0 5 00 5 H0 l

Orr. 8. [larParrrna ]g g - SP

, Orueruu, ualr6oneg xapaxrepgEre ocq6eunocpt . atofi A4aTpaMMbr' ) '

;i /i;; ""r""it- "r;;ot- io.reAouureJrbEocrq cpeAlree sHaseHre Ig g

,Marro lvrerflerc.B, ocra;ot"t;-uOrrurl uetr,rq'ex. Jluurr' " '.1t3:111*O^7-^ -P^3
SEalIeHue Igg crauourrcfl IIS6HOJTbHO Merlbrrle, AOCTUTaS MUHUMaJIbfofo BEfl;

qeutrfl 3,6 n6rr.ralr B0 - 82. l
6) Y'csepxltlfanroB Ib - Ia lgg neyn4oHHo II 6ulqrRp yMellbluaercfl upr4

oapu'io4" H 
-6oree 

TI.BAII,M ctre*rpaJlblrblM HJIac!-lM (o:i,I AJrr cBepxrural{-

r"i- Og'.- O9,4o 2,0 u 1,0 y cnepxrurauroB {0 Ib u F0 Ia), 
,- 

ut Buurcr{Moc*, Mtrrrr{MaJrbrroro Br{aqeHtrn lgg AJItr cBepxr,,rauroB' _olpl-
AeJrfeMOrO CBepxrl{Iagraulr garlSOnrmeft CBSTUMOCTtr B AaF}IOM CtreI(TpaJIbHoM

r(JIaCCel OT OIIeETpaJIEIIOIo HIIaCCa oKaghIBaeTCtI Becbl\[a 6flrtS$ofi K lpaulIqp
uoru, ,.ayaroftqrasbcr[ aruocsepr,r r[ B trpeAeJrax oruu6on oflpe4erleHl4fl trpan-

rltrrecntr coBrraAaroqeii c neio.- Orcro4a lrromuo cAe4arn cne4ylorqufi .BbrBoA'

Orcyrcrgue 
"uea4-cubpxrl{ral{roB 

eqe 6oilburx cBerrrMocreft, xor:opr'rl *9Ti-?
6ri,o. 6nr omuAaqb, eCJItr CyAuTb trO SBoJIrcrIuoHHbIM TpeHaM oaMl']Ix MaC^C_trBHLIx

SBesAHaAIIarpaMMecfleKl'p-.cBe,ll,IMoc'1.t,'Mo)I(EocBflSaTIrc}IeycTol,ltluB_o-
cTblo I4x BIIeIuHIIx CJIOSB, O6yCnOnneuuoii cynleCr3e-snoii pOJlLIo cBeToBOIo

AaBJIeHFfl. ,{rrarparvrrrla ua {ur. B, norlrrrr,ro roro, .uo ona npeAcraBJIfler caMo-

"rogrenr,nrlil ,,4u epec, 6rura ucuolr,soBaHa IIaMII AJIflt IIpI{B.aBI(I1 
"yTa".:9,}]]oi

rqrrx l.IgAeJlefil aseaAsulx atuoc$ep H pearr,unrU [ocJIeAoBareJIbIIocrfM aBeBA c

tff| '-rl
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qeJlbrc collocraBJleHtr.fl Her(oropbrx trB floilyrreHHblx HaMrr Bbrlue troJIytsMIII{pu-
qecr(trM ryreM trapaMerpoB arMocoep c Bbrq[creHrrbrMrr B pesyJlbrare aHaJluaa
Teoperl1qecKlrx MoAeilefi .

$ 4. OnpeaeJlellue lg II Iro reoxler\rrqecxrrM rIoAerIflM
BBeBAIILIX aruOC$ep

lJnasuterbHrrf,r zrrrepec npeAcraBJrfler onpegeJreHrre Dr(Br4BaJreHT'rrbrx roJIrqrrn
aTuoc$ep /1 uyreivr aHaJIrlBa reoperrlrrecxux lrogc,nerl BBeBAHT,IX atrtocSep rrpn
BaAatrHbrx eria.ren[.flx lgg lr cpanueur{e arux peayJtLraroB c onpeAcJrelltr{tlllr4,
BbrrroJlneHHuuu n $ 2.

Tanoe cpaBrreHr4e 6rr;lo uponeAerro B ABa arana. FIa uepnou, [peABapI4-
TeJIbIrolI ararie MEI cpaRHLrJrrr ,nunefiur,re ur(aJIbI aruoctfep., BbIrIr{cJIeHHbIc AJrrr
HeI(oropbrx ruo,qereft B rlpoqecce flocrpoeHl{fl rlx car{rrMlr aBTopaNI],I. Brtln
[pr{BileqeHbr peByJrr,rarr,r pacqeroB rae [16, 17]. Ouenxu rorrrr{r{H -H no al'ur,t
MoAeJrflM Aa.[rl lrerlJloxoe corJracl4e c tseruqrrHax{It .11, Ru.tucleHlrliN{Lr HaN{I,I

rroJryeMnrrplrqecxr4 ($ 2) arra BBeB/I coorBercrBylorqr.Ix crlexrpaJrrrHllx nnac-
coB r4 ycr(opeuuii cr{Jrrrr r.trxrecun. OguaHo yrroMfHyl'6rc r,roAeJIr4 coorBercrByloll
.rrrrrb crrenrpaJrbtrbrM Hrraccau 06,5, 80,3 [17] n 89 t161.

,{nn upone4euus 6onee rroJrrroro cpaBHeHl4rr reoperl,Iqecxl{x BHaTIeHL{i Il c
rroJryaMnrdplaqccnr4Nl[ M6r BoctroJrr,BoBaJrrtcb 33 uo4ernur{ BBeaAl{rrrx arruoc{ep n
rulIpor(oM cnenrpar]brroM r{FrrepBaJre (O5 - F0), ne4anuo Br,Iquc"rreH}u,rN{I4

f,{. Muxaracorrt tB]. Ifpoqe4ypa Br,rql{crlcrllaa .I1 cocron.na ua crleAyrorqldx
ETAtrOB.

Ypanneulre ruApocrarraqecnoro paBHoBecr4,r Nloiiner 6r,rrs .3alrrcaHo Il
o6rrqnrrx o6oanaseul,r.flx B Br4Ae

dlgP" I I g ,/P,\
,t r" - -r,3,.r37; \l * c - 1A, l

(5)

Vuurrrnafl, 'r:ro dt,, -= (x, -l- a")pdh, MolnHo npeo6paaonarh ypaBlleuue (5)
n Br4Ay

h(b) - h(a)
2,SOBPstllg P 

"

p(
(6)

3ro nr,rpanteur.re Aaer rJai\{ paBHocrTr leoMeTpr{qecr{r4x rry6rau MC}rtAy roqHaMI4 a
n , s alnrocSepc.

B ra6.rruqax, coAepffiarqrrx [apaN{erpr,r uo4e,neii aruoc$cp [B], npltsoAur:cs
6onr,urag qacrL Aarrur,rx r,I rrapaMerpoB, neo6xo4r,rur,rx AJIfr petuoHrrtl ypaBrle-
uun (6). fllro'r'noc'rr, p 3BeBAHoro BerqecrBa (e alcng) h{o}Her 6r,trs aanracaua n

Bl4AC

p :- rtttlyll# 3,/fi7. 16-rr (pe - 
p,,)0, (7)

rAe !, - 1\{oJrexy.nRpurrir nec BBeBAHoro BeulecrBa.
,{;rr xarxgotone2S [B6paHHT,rx BHaseHI4ft Ts16 B [pe[eJ{ax or 0 4o 5 6unra

Blrqr.IcJreHbr Brraqeurd.rr Lh : h (rr) - h ("t,*r) (n cat) B coorBercrnrau c (7) u
(6) r ulrcna aroMoR BoAopoAa Ha BropoM ypoBHe, BeJlr4srruhr Igl[0,, no Hon6u-
Earu4r{ {opuyn Caxa n Eonr,qnaua, upeo6paaosaHuoii x era4y (11).

,f[;na xam4oii uo4enm 6rura nocrpoe]rr,r BaBr4cr4Mocrrr Iy'0,, o'r fu. MsI uplr-
EfJrr4 BcroAy ycJIoBEo, ,1lo h :0 nplr Tsto:5,0. ,[,rn I{J]JIIocrpaqIrE BaBI{cLr-
Mocrrr 1y'r,, o'r' h g:l.n rpex lroAeJreft c Igg:4 npe4craBJrenr;r ua {nr. 9 c yxa-
BarrrreM aua.renrrl h() m h^. flocnonrny rraurr rroJryoMrrr{puarecxr,re oilpoAeJlerrrrfl
lgn"u 1gl1 ocnoaaHr{ Ha r4crroJrr,BoBa:uvru Wt.nranrnfi II^. u H6 11,;= 4220 A),
To Ba ocnoBarrr4e arrraoc$epr,r HaM cJreAyer rrprruflrb rar(yrc reoMerpr.rqecfiyro

I)
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rry6r,ruy (h :ho), rrptr noropofi onrflsecxa.fi roJrq,a ty EJrfl rreflpeprrBrroro
clrenrpa s arofi AJIr,rHe BoJrr{br paBua 0,64 (ho orrpeAeJlrer uau a{{enrr4Buyr,
Erl?r(Hroro rpaur.rqy arnnoc{epn). C uououqsro rpa{uxoo 3. Burenae [18] 6u.rru
trocrpoer{br AJLrr paaJrr4ssbrx 0 wlgPn AeraJlbHbre BaBr{cr{Mocrr.r Me)fi[y rszzo fi
ts1,1. ,(;ra repBbrx 15 uo4e.nefi ua" [B] (Ouoo(0,400) B HaqecrBe ctaugapruofi
AJrurrrrr BoJlrrrr BBflra fsto : 4000 A, AJIa ocraJlbHux tB uogerefi (0roo ) 0,450)
craHAaprrrar AJrr{rra BoJIHbr fost,r : 5000 A. IIo arrarr BaBucr{Mocr.flM AJIfl naxr4oft
MoAeJrrr 6mma nari4eurr BrraqeHr{.a T$ru, coorBercrByrorqr{e tazzo : 0,64,
T, e. ocHoBaHr{Io aTMoc{epu, r{ SareM ueo6xo4unr,re sHaqeEr.Ifl ho.

6

Tr
S.>,
\=

4

J

Z

/+ ,t'/07
h, cn

1,15n20Orr. 9. [t onpe4e.reruro 11 rro .rnu.#Tf#3AH],rx ar]roc{ep (rro4e;rlr N

,[,a;reo rro Marepr{aJraM, rra ocrroBaHr4rd Koropblx rrocrpoerra $wr. 74 n [3],
llJrrr Ra?r{Aoii r,to4enu 6rrna nafigeE& Ts14, ua roTopofi B cpeArreM o6paayrorca
BoAopoAr{bre rr:ort:lrrr H, ra H6, r'. e. aQSeHrr{Brra.E olruqecnafl rny6una (BoAo-
po4nofi> aruocSeprr - Tlto. 3ua.{euu}o rlrd Mbr Mo}r(eM, oseBrlAuo, cotrocra-
Br{rb reoMerpr,Iqecmyro rry6uuy hu u cooraarcrByrorq,ee BHaqeHr{e lg (1/o,r)u.
9zc.neuur,rrr rrrrrerprrpoBaHtreM rraxoArrJrocb rroJrHoe qr{cJro aroMoB BoAopoAa
Ha BropoM ypoBHe r{aA ocrroBanrreM arMoc{eprr. flocne aroro Mr,r olpeAeJrflJrrl
rrcnoMoe BrraueHr.re -I1, y4onnerBopgrcu,ee coorrrorreHrrro

Bce neo6xoAr,rMr,re B6rrrr,rcileHr.r.a 6rrrlr npoueAer{br rra aJIeHTporruo-Br,rqucJu{-
:rerr,uofi Marrrr{rre <Mnucx-lu.

Ocnoonrre peByJILTarr,r srrqrdcreur4fi co6paur,r s ra6n. 3. Cnex'rpaJlbHbre
HJraccrr rto4e.ner,i, noropr,re Aarorc.s B qerBeprorlI c'ron6i1e, 6rrnr,r oupeAeJTeur,r
NO IIX BbIqIIC,IIEHHbIIVI CIIEHTPA.IIT,H},IM XAPAI(TEPI,ICTI4HAM I43 [BI TUETO4ATTTT,

I'I8.IIOETEIIIIbIMI{ ABTOP OM PAIIEE 17 1.

,(nR couocraBJreur4fl Br,rqr,rcreHHbrx rraMr{ AJrrr MoAe,rleii [8J reopertrqecrrrx
anasenufi lg H c Hafi/{eHur,r}rr{ rroJryaMrrr4praqecxr4 6u;ru upeTlnaprrreJlbHo
orrpeAeJrcHr,r ),gII giln cBepxrr{ran'loB r(JlaccoB cBerr{Mocna Ia, Ib. B cnyuae
aBeBA rJraBHor:i uoc;re4onareJrbHocrr{ aro 6r,uo cAeJIaHo B cpeAHeN{ IJrrr HJIaccoB
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Ta6rnqa 3

I
2

4

tl
7

8

I
10

LO'

IL
!2
t3
t4
L5

15,

16

16',

1"6u

76"',

T7

t7'
t8
1.8',

1"8'

18"'
19

19',

20
20'
20'
20"'

Conuqe

4,0
4,0
4,0
4,0
4,,0
lt ,o
4,0
/t,0
4,0
4,0
3,9
4,0
4,0
4,0
4,0
4ro
4,44
/+,0

3,0
2,0
1o
4,,0

4r44
4,0
3 ,01
2,0
to
lt ro
4,44
4,0
3,0
2,0
1,0
4,41t

0,101
0,L72
0 11.26

0,L32
0, 140

0,1.48
0,157
0,168
0,180
0,21.0
0,250
0 ,280
0,320
0 ,360
0 ,400
0 ,450
0,500
0,500
0,500
0,500
0,500
0,550
0,600
o, 600
0, 600

0,6c0
0 ,600
0 ,650
0,700
0 ,700
0,700
0,700
0, 700
0,87

o4,6
05, t)

05,4
06,0
06,8
08,4
09,7
IJ0,5
I11,0
112,0
)32,8
R3,4
R5,5
116,/L

IJ8,2
I19,1
A0,2
40,2
A0,2
A0,2
A0,2
A1 ,8
A3,65
A3,65
A3,65
A3,65
A3,65
A7,3
r'0, 3

lfo,3
Ir0, 3

!'0,3
I0,3
(\2

0,575
0,570
0,560
0,560
0,55r-,

0,555
o,5l-ro

0,54ir
0,54'.t

o,540
0 ,540
0,535
0,530
0,530
0,530
0, 935

0 ,85
0,90
0r91
0,90
0,74
0,85
0 ,80
0 ,835
0, 79

0,90
0 ,86
0 ,80
0 ,76
0,77
0,77
0,78
0,78

0, 115

0,!14
0,1.L2

0rLL2
0,1.1.1

0,1.1.1.

0,1.1.2

0 rt|t
0,115
0,120
0,133
0, tst
0,180
0, 196

0,212
0,39
0 ,38
0,40
0,405
0,40
0,33
0,4L5
0,485
0'505
0,48
0r545
0,52
0 ,55
0,56
0,57
0,57
0,58
0,58

9,57
s,43
c,29
9,24
9, 16

9,t4,
9,04
B ,9II
B ,92
8,77
8,88
5 ,83
8,42
8 ,34
8,28
7,98
7 ,00
7 ,ttZ
B ,87

10,26
11,87
7'30
6,72
7 ,73
8,05
9,13

10, 85

6 ,81
6,57
7 ,01.
7 ,97
I ,00
9,80
7,48

2,78
2,82
2,83
2,84
2,85
2,82
2,78
2,75
2,71
2,64
2,48
2,58
2,56
2,53
,(.,
2,56
2, BB

2, 68

2,03
1,29
0, 16
2,59
2,50
2,43
2,ll
4.,75

0,84
2,75
t ,97
,t ,87
7,61.
1.,37

r ,06

cBerrrMocrr4 III-V. C aroft I{eJIr,rc AJIfl coorBercrByroqr{x 0166 (rarra Sp) 6ulo
EafiAello cpeArreBaBerrreurroe BHaseuue lg g uo ra6fi. 2 B rrpeAeJrax mupomoft
rroJlocbr IJIaBT{oft [ocJreAoBaTeJrbEocTr4 c yrleroM pactrpeAeJresufi qucJIeEEocTE

3Be3A rro HJTaCCaM CBeTr4MOcrr{ v-III. fIpU erolr 6rrru ncnonbBoBaEbr AaEELrg
o r(Jraccax cBerrrMocrrlt 1B00enea4 B cr{creMe MI(, co6paHrrEre B KaraJrore [19]
r[ cocraBJrerrHoM n r{eMy AorroJrEerrr{r,r, coAepmaqeM eqe oHoJro 500 enes4
(rcero 2300 aseag, HJraccrr{uqr{poBarrnbrx B cr{creMe MI().

3uaseur,rs Ig 1/gna BaAalrlrbrx 0166 u Ig g rraxoAr{rrtrcb tryreM urrreprroJltrpoBa-
rafrfl (rtrrfi. r4rrorAa axcrparroJrr{poBaur4fl) Buarreur4fi lg H ua ra6r. 3. Bce peaynr-
raThr erl4x Br,rqucileHr4ft Ig"E/ couocraBJreHr,r c AarrHr,rMrlt, [oJryqeHEbrMr[ B $ 2,
Ha I[rdarpaMMe (creHrpaJrr,rrbrfi r(Jracc - lgHr> (sur. 10).

3gecr lptrrrflrr,r cJreAy]oque o6oaHaseur,rr. TouHu, cBerJrr,re Kpyxrnrr u
KBaAparbr MaJrbrx pasMepoB - orrpeAeJreEr,r.fl Ig fI uonyanur4pr4qecKuM MeroAoM,
rraJloE(errHbrM B $ 2, AJrfl BBeBA KJraccoB cBeTr{MocTr,r V-III, Ib u Ia coor-
BecTBeIrHo. Toqnuuu Jrtt]F,utrMltr rrpoBeAeHbr cpeAHr.re BaBr.rcrrMocTra Igfl or Sp
[Jl.tr yKa3aHHLIX I(JIaCCOB CBeTI{MOC]]I4,

t5t

ts PZ



SamrpnxonarrnlrMrd r(pyffir(aMr{ HaHeceHhr reoperr.rqecfir,r Br,rqucJreEur,re
Buaqenur lg H g,nr, BBeBA rJraBuoft uocre4oBareJlrruocrr{ B cpeAneu (n,raccu
cBerr4Mocrr4 V-III), 6orr,mrauu cBerJrbrMr{ KpyE(HaMtr r,r HBaAparaMri -Teoperr{qecxlre Bnarrenrlt Atrfl. BBeBA HJraccoB cBerr4Mocru Ib u Ia cooreer-
crBeHr{o. }tocrre Kpecrrrnfi s 6oilrrtroM cBerJIoM r(pyffifie - orleur(rr lg H ro
fi7), upnuoft npecrr4r( B r(pymne (lgH:7,82, Sp :89,2) - oqenxtr
lg.I/ no [16J. F(punue co rrrpuxaMr{ otrpeAeJlrror HaM reoperr,{qecx]re rpauuqbr
IroJlocbr rnasrofi [ocJreAoBareJlbEocrtr tr rroJlocbl cBepxrrrfanToB. Hramugg
![B r(puBbrx oflpeAeJrflerc.fi r4cxoArroft rlasHoft rrocJreAoBareJrbr{ocrbro. Hpunan
B BepxEeM JIeBoM yrJry .flBJrflercfl EulnHefi rpanuqeft aoHr,r ueycrofiuunocru
arnroc{epu ropauefi BBeB,qbr Ba cqer cBeroBoro AaBJreHr.rfl. Cpegunr fipr4Bafl
.ffBJrserc.a (nar r.r ua {rnr. B) rpauraqeii nponara lepqmnpynra co cropoubr
BbrcoHrrx reMrreparyp.

floc;re Bcecroponnero aHaJIr{Ba {lrr. 10 rurr coqJrr{ BoBMo}r{HbrM c{oprr,ry-
JIUpOBaTb CJIeAyIOqUe OCEOBtrr,re BbrBoALr.

a) Ha BceM rlpor.E?fienrru co6crseuuo rnassoft flocJre/troBareJrbHocrrr, sa-
quuaff or BBeBA 09 ra xonqa.E BBeBAaMr,r F0 - F2, rrMeer Mecro BaMeqareJrbuoe
corJractre reopeTnqecnr{x u troJryaMtrupuqecnr4x auaqenuft lg.[y'. Eoree roro,
Bce troJlyoMnupuqecfiu uaft,qeuurre urAuBrrAyaJrbubre Buarieuran lg H glt aneag
rnasnofi trocJIeAoBareJlr,Hocru xopomo ynJraAhrBarorcE B Teoperr{qecmr{ BbIrrI.{c-
JIeEEbre rpaurrqbr r{BMeneurrff lgfl. ,(ame HaMeqarcqeec.rr Boapacranlre lg.Fl
trpr EepexoAe or BBeBA A7 - F0 x anea4aru F2 - F5 naxoAr4r no[rBep)fiAe-
EUe B TeopeTr{qecH[x pacqeTax.

6) Ilonyaunupuqecxue u reoperurrecxr4e BHanenur lg H p-rra cBepxrr4ran-
TOB XOpOilO COIJIaCyTOTC.fl TOJrr,I(O B UlrTepBaJre CleHTpaJrLHbrx RJraccon 09-
83. Haquuag c B5 yE(e rro.f,BJrflercfl Bce yBerr,rqr.rBaroqa.flc.fl paarrr{qa, Aocrrr-
raloq,afl K BBeBAaM A7 - F0 BeJrrlquHr,r s 7,5-2 ropffAxa - reopr{fi Aaer
BaBbImeEEbre paaMepbr aruocSep. ?I n reoperzsecxoft rd B rroJryaMuuprauecnofi
BaBuclaMocrax lg -fl or cuerrpaJrbuoro r(Jracca AJrfl troJrocbr cBepxrr4rauroB B
IrETepBaJIe B0 - F0 urraeercs oAEa r4 ra ,r(e xapanrepEan oco6esuocrb -nnsnrfi MaHcuMyM lgf1, npuxogarqufica, oArano, Ea paaHbre crrerrpaJrbubre
[oAKJIaccEr. B ueprom cJrJ rae Mar(cr(MyM trprxoAurcfl ua 83, Bo BTopoM cJry-
sae - ua BB.

tt coffiaJreuuro, EecMorp.fl Ha BcecropoEuee o6cyxgeuue eroro paaruqufl ts

xo4e lg H g,rra cBepxrr{rauros B3 - F, nar,r Ee cMorJrtr trpeAJror*rr,rrb AJrr Hero
cr(oJlbr(o-Err6y4r, y4on,rerBoptrreJrbsoro o6rscHeur{fl. Bogttoxrsbre omr.r6xrl g
MeroArre, B otrpeAeJreuuu lg g Ailfi cBepxrr{raHroB tr T. tr. Moryr o1,nncsnrb
JIuIIrb pacxolr{Aenr,re na 0,2 - 0,5 a IgH. flprauuna, tro-Br4Ar{MoMy, Banilroqa-
elc.fl B roM, qro AaBaeMa.flMoAeJrfllrr4 c).gg:L n 2 crpynrypa aruoc{ep [8]
neAocraroquo xoporuo coorBercrByer peaJrlHbrru aruoc{eparr cBepxruraHToB.
Bonpoc aror rpe6yer crreqr4aJrbEoro uByqeHr4fl, r{e BxoArr4ero cefi1ac B Earxu
.8aAanu.

n) flrn caMr,rx paHur[x BBeBA B rrurepBaJre 05 - O9 na6;no4aercn o6par-
Haf KapTI,IHa: BbIqtrCJIeEHbIe trOJlyaMtrtrprlqe0rr.rM IryTeI{ ToJrqr{}Ibr aruoc{ep
peaJrblrblx BBeBA or(aBf,IBalorc.fl olrpeAeJrerruo 6onrue, xrer\{ rloJryrreggbre r{B
Teop?rl4. flpuuelr 6o,nr,trruucrso BBeBA O, a ua Errx flpar(rrlqecnr{ Bce BBeBAbr
Of pacuonararorcfi Ea Ar.rarpaMne (Igfl, Sp) Bbrrrre JrtrHr{r4, orpatrusuuaroq,efr
BoHy guuauuuecnofi ueycrofruunooru aruoc{ep ropflqr4x BBeBA. Orcroga
Molr(Eo cAeJrarrr BbrBoA, qro 6onrmraucrBo aBeBA O gomxuo o6na4ar:s Eecra-
6ranrsrrlrlr rr cpaBrrrrreJlbuo Irpor.flrfienubrMrr aruocdleparrr. 3ro o6cro.grenr,crno
uoJryrlaer troATBeprr(Aerrue E B ctrer(rpocxorrr{qecxrrx aa6nro4euraax anea4 O.
EonrmuucrBo BBeBA O, oco6enro BBeBAbr nau6onrurux cseu4Mocrefi (aaea4u
Of), urueror B cBol4x ctrer(Tpax AoBoJrbHo cr{Jrbubre DMtrccl{ounbre Jrrrq:lttr,
o6na4aroque ruupoxlrMff aMrrccr{ourrbrMr{ npbrJrr,nrvr. rr troABep}r{euHbre BHasfi-
TeJrbHbrM u EeperyJr.flpubrM r{BMeHer{ueM t20]. B cfler(rpax anea4 O r\{eHbrrrux
cseruMocreft grtr SMIrccuoHEbIe Jru]f.I1.u rrlrt/, oqelrE cra6rr, rdJlrr coBeplrreHrro
orcyrcrByror. Taxue sBeBAbr o6na4alor MeHbrrrlrMr4 paalrepaMr.r aruoc{ep u e
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<Drr. 10. Co[ocrasreR[e troJryarrflrrpfisecnrrx u reoperrr{ecnrx auauerrrft Ig.I/

6onturzscrre cBoeM pacrroJrararcrc.rr Ha Sr,rr. 10 Hlrx{e l.cbperr,rsecxorl rpaHlrq6r
Eeycrofiqr4Bocrr4 arMoc{epbr rlrra s6nmar,r Hee.

Heuanonamuoft upraurauoft [porfl?r{eHHocrr{ r.r ueyc,lor,lul{Bocrr.r arMocsep
aneag O Blrconr4x cBerr4Mocrefi uoryr 6rrrr, nonruMo ryqeBoro AaBJrer{ufl M

MoqHLre ryp6ylreutnble r4irr{ KoIrBeKTI,rBHBre ABr{Erer{lrn. flonyuaeMbre r,r3 Ha-
6.nrogenuii cxopocrr.r n aruoc{epax arr.rx BtseBA Moryr Aocrrararrr 40-50 y Mrrr(-
poryp6y.neurnux l2l1 w 80-100 ruJnfcet y Manporyp6ynenrnnx ABr4)fieurrfi
1221. Hailu.rr{e rar(Irx 4nulxenuii, ecrecrBeuHo, rJr4nor4N{ o6paaoru rre yqrdr},rBa-
rrocb rrpu ilocrpoeur{r{ lro4enefi ar,uoc{ep arr4x BBeBA R [B].

Sanrroqerure

Hexor:opsre ua Suauuecnrrx xapanTepr4crux r.opflrlux BBeBA, orrpe4eJrerrHbre
traMr{ I4 co6pauur,re B ta6n. 7 tr 2,6rrnu couocraBJrerrbr co cBoAr{aN{rr coorBer-
crBylorqtrx BeJrrrqrrFr B cnpaBoqErane It. V. Anlesa [1] R;ra cleHrparrr,Horo
r4urepBaJra 05 - F0 (F5). Cpannenlre 6rrro upoaeAerro AJrfl lg{J}/g)?6, lg,R,
lgLlLs, lgg, lg ?u u lgP".

B nexoropsrx cryqasx paBrlrrrrlfi MerfiAy AByN[fl pflAaMr{ Berr4ru.{H BecbMa
EeBeJrEnu r4 Meubrue o6r,rsurrx ouru6or onpe4eJreurrfl ttrrtz. B xyArrreM cilyqae
EeMEoro I{x upeBocxo4ar, PacxorfiAeEufl o6r,r.rrro 6orr,nre grr 6oree paHHrrx
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BBeBA. 3ro Hacaerofl cpaBrrenr{ n lg P ,, lg $Jl/$Jt6, lg 7u (y A;r.nena reMrreparypa
o6paq,aroq,eroc.E cJro.E ?").8 ciryqae cpaBHeEtr-fl lgLlL6, lg.R u Igg pac-
xolr(Aer{rre Earurrx otrpeAeJrerrr{fi co onogxoft }t. Y. Anileua ofiaabrBaercff Bo
MEorr4x cJlyqaflx BecbMa BHaqureilLurru. Tax, gila lgLlLg pacxo?fiAeul{fi
EocflT cucreMarr{qecnuft xapafiTep (uamu lgLlLg 6onr,me, rIeM y Ar,rera),
tr BaxrroqeHrr B rrpeAeJrax or 0,1 4o 0,6 4,rn cBepxrr4rauToB r{ Aocrr{raror
1,0 grr paHnrlx BBeaA rJraBr{ofi noc.negoBareJlbuocrra. Cracteuarrlecnlde paa-
Jrrrqrrfl e 19 fi lr r lg g ra(H{e BeJrr4ltlt I{ Moryr Aocrurarb 0,3-0,5 AJIfl cBepx-
rtrraEroB n 0,2-0,3 AJIfi BBeBA uasuofi [ocJreAoBareJlbrrocrl{.

Bo.nsruugcrso orMerregHr,rx pacxolrqeuraft csgeago c [poBeAer{Hr,IM B caMbre
trocJleArrue roAbr yroqlreHr{eM cl{creMbl a6co,;rroturrx Br,IByaJIr,Ilblx BeJILrquE
aBeBA paHnrrx ctrexrpaJrbHbrx KJraccos 14, 5, 141, yrotlrreul{eM rlrr(arrbr a{$er-
rr,rBr*,rx reMrreparyp u 6ororuerpflqecxr.rx trorpaBor( [13I u [p]rHI{LInuaJIr,Eo
EOBbrM, OCHOBarrEbrM rra SBOJIIOqTTOIIHT,TX TeOpI{ffX, MeTOAOM yoTarr0BJretrr{f IIIHa-
Jrbr Macc ra Ig g Alr.8 rop.flrrr{x BBeBA paaJrlrqHbrx KJIaccoB caerrtrocrlr ($ 3).

Anrop uy6oxo 6naro4apeu H. B. fo4ornraxoay Ba cocraBJreul{e trpor-
paMMr,r l\Irfl aJrer(rporruo-Bbrqucrl4Tenr,uofi MaIIrrEbr ra I. H. flauxpatonoft
.3a IIoMoIqb [pI{ Bt]qI4CJIeHI{flx I4 IIOAI0TOBI(O CTaTr,I{ K flesaru.
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O TIOJIE CT(OPOCTEff S ATMOC@EPB CBEPXIIITAIITA
12 Leo (A0 lb)

A. fi. Sciittu,ooo, If . /,t. tro ttbtttoo

lJ.ponegerr clerrrpodrorolre'r'prrvecnrrir aHaJrr.rl Iro.[rr cr{opocrert r atrlocrfepe cr]epxrrrraH-
ta rl Leo rro crenrpo]'par{r{ecl1ircfiepcrrert 1,3 A/.lr,rr, rrorry.rcruroii c orrreJrrrr]LrM crrel(Tporpa-
'(lolr n rloriyce }tyla 2,6-,u relecrrona. MeroTlou ripuuoi,i pocraorrpeAeJrenr,iurrtrporyp6y-
.rreHTIrLIe cr{ollocrlr uirnaln Hecl{oJrr,r{r.rx oArropoArrr,rx lpyrrrr rlur'rrl. Nlerogrrrioii, lpe1Jrorr(eir-
;noii panee Cy-IIIy-Xyalrou tr O. Crpyne [2, 3] lr ycoBeprreflcruonanrroii BaH 1err Xene;reu
[4], onpege,ilerrbl l(JrH arflx ;fie l.pynll nr'rHrii Brrarrerilrn rflrnporyp6y.neHTril,rx utm rr ]raupo-
'r'yp6y;reHrnux Dpl crir)pocreii.

tr4g cortoc'rar"rrc,uu,x t"1ro, utmu oM cAeJIaHtrr llerioToplio :tali,[IoqeHllrl o xapariTepe ]ISMeHe-
Inrrr roJIJl cropocreii c sr,rcoToii u arltoc{epe BBeBAr,r: cr{opocrr, llanporyp6y",renrnrrx (r.r.nu

riorTBeriTrrBllrrlx) lnnnrefirri.i y]lelrrrlraeTcrr c llblcoToii, a oriol)ocri; Mrrnporyp6y.neHT]rbix IIBr,r-
lrtetrirfi roapacraer.

TIIE VELOCITY l'IIIl,D lN TIlE ATMOSPHERII OI TH[] SUPEI1GIGANT
4 Leo (A0Ib), by ,9. l(. Zeynalou and I . M. Kopylou.- A spectrophobometric analysis of the
vclocity field in Llle abmospliere of tlre supergiant 1 Loo has been carried ouf using speot-
r'oglams u,ith a dispelsiorr. oI 1.3 Airnrn, obtaincd \\,ilrtr lhe echelle spectrograph ir the
Coude focus of tlre 2.6 m telescope.

'fhe microlurbulent velocit,ies ui- Ior several hr.rmogeneous groups of lines are found
by llrc curve of gro\\'l,h method. Tlre microturbulen(, nir, &lld uracroiurbulent u14 r,eloci-
t,ies for tliese same groups of lines are determirred by Lhe rnelhocl proposed previously
by Iluang aucl Struve [2, 3] ald irnproved by varr clen tleuvel [4]. Several conclusiors on
t,lte ciiaracter of tlre velocity field variat,ions rvith lieiqlrl, irr the stellar atmosplrere are ma-
cle Irom a comparison of ui-.,u1^ and uy: the velocit,S, o{ macroturbulen.t or (convectit,e) mo-
Lions decreases s'ith lrrriglrt, and the velocit,y of microt,urbulent motions incrcases.

Ilar.r6onee paclpocrpar{eHur,rM B }racro.Er{ee BpeMfl MeroAoM r4ccJreAoBarrr{r
[roJrf cnopocrefi B aTMoc+epax EopMaJrbr[,rx BBeSA BCex cner(rpaJrr,rrbrx HJraccoB
,rBJIfleTC.E MeTOA Kpr{BOft pOCTa. HeCrUOrpn Ha OrreBrrArrhre BHaquTeJlbrrbre rrper.lMy-
rqecrBa MeToAa fipr{Boft pocra, B rlocJreAHrre roAbr paspa6aTriBaroTcfl r4 rrprlH-
rlr{nrraJrr,IIo r{Hbre MeroA},r r{ccJreAoBar,rrrE ABr,lE{errtrft B aTMoc+epax BBeBA.

!,eno o roM, qro nprlBaf pocra Aaer HaM ToJrrrno Her(oropoe ycpeAHeHrroe
srraqeHr4e cHopocrrl Mr4Kporyp6y"rreHTHbrx ABr{}r{eHr{ii, r. e. ABr.r[rcHufi, paBN{ep
DJIeMeHTOB r(Or0pr,rx MeHbrrre ToJrtrtrrrHbr cJrofl, B noTopoM {opuupyetcfl AaHHr,rft
Ira6op cnenrpaJrr,Hbrx Jllrulrfi. t(puaar pocra, rro cyqecrBy, Ire Molxer Aarr,
HaM Hr{HaHr,rx cBeAeHr4ft o N,raHporyp6y,reurur,rx ABrr}HeHr4flx B aTMoc{epe, pa3-
MepLI AJIeM0TITOB KOlropbrx 6OJIrrlrre I4JrI4 paBr{r,I TOJrq,I4He O6panlarOrqero cJIotl
3Be3AbI.

I4ccregoranue crrexTpoB cBepxrrlraHToB rror(aBaJIo, oAuar{o, qro oqeHb
(racro Mar(po?yp6yJleHTr{hre cfiopocTrr, HaxoAr{Mr,re [o HorrTypaM crreHTpaJ]b-
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Lrblx JII4Hr4fi, ofia3rrBarorcg BHaqrdreJILEo 6orr,urnlru, qeM cltopocrll Mr4npo-
ryp6y;reurnrrx lnraxtenraft tl ]. Ouenugurtft BrIBoA, qro rIoJIe cxopocteit
n arnoc{epax BBeBA r.r oco6euno BBeBA-cBepxrrIraHroB r{Meer oqeHb cJIo}nHyIo
cTpyr{Typy, a fipl{Bafl pocra AocTaBJIfer IraM JII{Ixb BeCr,Ma orpaHtrqeHHylo u
ycpeAHeHlryro ran$opuaqraro o csoficrBax Broro rroJrr{, BacraBI4Jr rrcxarb rIpuHI{u-
rrI4aJILHo l,{Hbre rleroArr 6onee IIoJrHoro rrccJleAoBanfla rtoJrfl cfiopocrefi B arMo-
cSepax BBeBA.

B 1"952 r. Cy-IIIy-XyaE rr O. Crpyne [2] upeg.noxr{rrr,I MeroA oArloBpe-
MeHEOTO OtrpeAeJreHnrl Har( Mr{r(po- rar( rlr rrraHporyp6yileHrHblx cttopocrefi r,
BBeBAHr,rx aruoc{epax. Mero4 ocrroBan Ha I{crIoJrbBoBaHI{I[ toro o6ctostenr,-
crBa, qro naunporyp6yJleHruble ABI{r(eEI4fl (uennue ouxpra) pacml{pflIor r(olrryp,
trrr;n:l7ur, yBerurrrrBaf ee aHBr4BaJIeHTIryrc rul,Ipllrry, B TO BpeMfi l(aft MafipOTyp6y-
Jrerrrnbre ABrdmeHr,rfl (xpynurre nuxpu) yBeflr4q[Balor rnr,IpuHy luuuft 6ea llalre-
HeHtrfl ee I4ETeHcInBr{ocrr{. ,[,;rn uexor:oporo ua6opa lraurafi B crlel(Tpe BBeBALT

crporrrcfl BaBr{cr4Mocrb Me}I{Ay axBrrBaJleuruoit ruuplruofi (tounee, IgI4tTl?".706)'
u uonnoft rroJlyml{pu}roft Honrypa illtrrtu (tounee, lgAl,/1, . 10u). Conocrasile-
nue tanoft aMrrupuqecnofi easucuMocrl4 c reoperlrqecHofi gaer BoBMolItHocrI>
otrpeAeJlrlTb trO CABI{IaM BAOJIT, OCU a6Cqr,rCC U BAOJrt, OCII OpALIHaT SEarleHrrs
uarporyp6ynenrnoft cxopocrI4 uru rt rr,ruxporyp6yneurnoft cfi-opocrtr u/m.
Ora uero4raxa 6nra rpIIMeHeHa fi cBepxruraqry Fq ]a_ 6 

-Q$a _I21u troaAuee,
trocJre r{er(oroporo BIrAouBMeHeEfrfll- n a' Cyg, AZ Ia t31. B 4a,nrnefirrrelr
Her(oropbre aBTopbr I{ctroJILBoBanu rartoft MeroA rlpr{MeHl4TeJrbHo K ApyruM
TIrtraM BBesA: (MeTaIlI{qecHr{M)), tro3AHI{M rUraI{TaM r4 trp.

O4uano MeroA Ee HameJr croJrb rnl{ponoro flprlMeEeurrff, HaH HpllBarr pocra,
no AByM trprlql{HaM.

a) tlpu r{otroJrbaoBar{r4u MeroAa rrpeAbrBJrflIorcfl BecrMa Bblcor{r4e rpe6ona-
Errg K KaqecrBy crrer(Tporpa{uuecxoro MareprlaJla: paBpeIneEI,Ie ctrer(rporpaMM

AoJr?r{Ho 6uno 4ocraroqno 6olrurulr, qro6rr Ho}rrypbr tturruir B clrexrpe BBeBAr,r

MaJIO I4JIII COBCeM He IlCHarI(aJII{Cb IIO UIICTpyMeHTaJI},HIIM trpI{qLIHaM. OrIUe-
TuM, qro Bo Bcex ylroMfuyrbrx pa6oT ax rro trpuMeHeur{ro rafioro MeroAa Arcrrep-
cr{s clel(rporpaMM cocraBJrrJla rre Er,rxte 3-b Aln'n

6) B teoperraqeixor.r o6ocnonaural4 MeroAa uMerorcrr eqe cna6rre uecra.
,[.rx 6oree yBepe]rnoro coBMetqe]rr{.8 aMtrI{prdqecnoft ear[cr4Mocrla (WilL,
L?."D11'") c reoperwrecnofi lleo6xo[rrMo r{ctroJrbaoBarb JrrdHrlld B ru,IpoH.oM Auala-
BoHe r{HTerrcr{Blroctefi: or caMr,rx cra6lrx go uau6o;xee cr{JltHbIx. O4uaxo
orreB[Auo, rrro B peaJrbnr,rx BBeBAurrx aruoc{epax crrJrbHrre ra cna6r,re lru:c.U.vr

O6paeyrOrCa B paaluqHblx CJIoflx rrpu paafillsnr,rx {nauuecxllx yCJIOBIIfix I{
paBHLrx [apaMerpax rIoJIfl cltopocreft. 3to ycJIoxtllfler npoqe4ypy oilpeAeJleqrlfi
Mar(po- r.r Mr,rxporyp6yneurrux cropocrefi rar(rrM MeroAoM.

B 1963 r. Bar{ 4eu Xeneln [4] snaqureJrbHo Jryrlrue. o6ocuosaJl MeroAtrKy
[ocrpoegr4fl reoperr4qecxoft nopperartrrrr4 Me]HAy eftBrIBaJIeI{rHbIMId rnr{pr{rlaMr.t
ltvuuft r{ IroirymrlplduaMtr Lrx fiolrrypoB, BBeAfl B HaqecrBe [orroJIIlI4TeJIbIroro
rJapaMerpa ornoflreur[e cxopocrr4rr.ranporyp6yJreHTEocrI{ D14 r( rIoJIIroft cnopoc'ru

retrJroBofo u Mr4r(poryp6yneutnoro ABl4)fielrrrfl u,*: v u'3 ,i. TaHuu o6-

paBoM, o6qrafi BrrA Teoper[rlecxoft BaBrrctrMocrtr' cBrsbrBarory1e'iWt|lu m*L]upl,]u,

orlpeAeJlrreTcfl y?fie otuoueszeu urvrlut*n llocToflIrlrofi aaryxanux 1. Bar 4gn
Xene,lrr, trocrporrJr rpu ceueficrna reoperr4qecxrax BaBl{crrMocrefi (4nn auaseRuft
a :yfl+nAvp:0,1; 0,01 u 0,001) 4ua ua6opa ue L2 auaqenuft trapaMerpa
uulum B npeAerrax or 0 Ao 8.

Ilpuueneuue BaH AeH Xeserer\a l4l arcfi. yooBepltreuornosaHnoll MeroAl{r(rr
* a"drrey $paynrofrepoBa cner(rpa Co;rnqa rr cler(rpoB cBepxrurauron g Cyg
u 0 CIVIa tror(aaaJro ee Eeoctropl,IMble npeuMyq,ecrBa trepeA flepBouaqarbuo
npeAiro,fienuoft ueroAuroft [2, 3], oAuaxo o6uapyxrlrno, qro flBubre Il3MeHeIrIl.fl'

xapanrepa troJIg cnopocrll c r;ry6uuoft r aruoc{epe sBeBAbr' rlporBJlsro-
qnecg s cna6blx I{ CI4JIbHbIx Jlflrrttflx n paa,rrauuOft CTeIIeHII, sarpyAllflIoT
oAI{oBHaqIIOe OupeAeJIeHWe U7,1 yt U1* lI rpe6ylor 6Onee nonnOIO aHaJltr3a.
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$ 1. Marepual ua6mo4euufi, ero o6pa6orr(a rr lleByJlbrarbr

Mrr peurr,rtu trpI4MeIII4TF, MeToAI,IKy [4] n aualus]r Ctrel(rpa CBepxIuIaIIra

q LJo* (i0 itt C'rru*tpotpu*rr' ,rofi BB'BAT'r 6rr'ra uonyqe,br B 1964 r' c

rroMotrrblo eIIIeJlbHoro 
"rra*tpo"pu{a, 

ycrauoBreEHoro n {oxyce l\yne 2,6-w

peQ.uelttopa o6cePnaroPru t51.' ^fllrcnepcltfl Ha crreHrporpar[Max u3M0il.fle'Icf o'L' 1,1 Alnn y ],3500 A uo

i,b' AlJ4; v X5000 A.- Cuc'trpo_rpaylvlbr 6r,tl-w nony(lellur Ha Ilracrl{flHax

m.n.rt O"O (,n,epnar [L3500-5000 A). Illrapuua uaodpa*eslal qe{T rla

do,routaCrlro*n 
"o"rUuJI.flJIa 

OI(oJIo 0r15 ru.,n;,{To ooorBerorByeT 0,16-0,20 A'
hli, "opro"rxu 

6or.,ra oto6pa ua oAHa 143^ Jt^y-ItrJrlx. 9I:'tTpglRan'ru rrofi 3Be;[hI

t'xopornell rror'ro.ru, u'rrn,"puu"e 1"1'3600-4900 A ((8 crpor)'--
perucrporp^rr*or-"rn*rpa 6ninu [oJryrle,r,r ua uranpoSoroMerpe Mo;rns c

Vrnrr""n"riii IS,,rpn aroM r{BMepr{reJrbr{afl qeJrL Mr{r(po{otolletpa 6r,rna saxra

Iocrororrro rua'uoi'i AJIfl ycrpaEel{]'rf llcHa}neHl4'a RoHTypoB crIeHTpaJlbHbrx

. rl,trrttir.

Mar lpuuer.u4ilI[ \[eroA [4] n ana,nr,rsy sBeBAIILIx cIIeKTpoB c IIoCJIeAyIoqII[I

CpaBr{eHI{eM eIO peByJIbTarOB C TeMI{ AaHIILIMI4 O noile CXOpOCteft, ItOToll}'Ie

I,rorr(eT Aarb Ilall o6rrqHbrfi MeroA r(pl4Bbrx pocra.

|Wa"(ll ),.lemHan
<Drr. l. It oqeure rorrlrocrlr otrpeAenenrra ENBtrBaJTeETELIX mrrpur lrrnrft n ctrexTpo rl

\\
s
G
$\\

ô\
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40118,68
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4048,831
4051,97
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4054,77
4057 ,457
1t057 ,95
406?,,528
4063,597
4067 ,0?,
4067 ,05
11069,897

4070,03
4071 ,7 4
4a72,56
4075,45
4075,63
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!'c II \zr II
Cr II
FeI
VII

TiII\
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Ni II
YII

Zr III
FeIII
Ti II
CrIr
NirI
llc I J

Fe III
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Ti II
SII
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FeI
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Mn I\
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0,21
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4075,91-r
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tt76l 1'196

4162,7:.,
4L63,6ttrt
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Ire II

Ce II\
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Ti II
Ti II
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Ti II
Fe II
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Ti II
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43t\/+,285
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4, r0'J , 04
4t0g,27',3
4509,287
4;10, ?r8

1+;i10,55

Ta5:rnqa t (npo;1or;xeuue)

0 ,061
0 ,033

o ,0573
0 ,055

0 ,064

0,144
0 ,035

0 ,050

0,106
0,0183
0,116
0,061r

0,0275

0,0:123
0,0182
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4555,025
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1.,82
I ,66
!,72
1 ,66
,1 ,25
r,46.
L,25
t,7L

1 ,65

1 ,90
I ,66
L,78
1 ,99
I,86
2,845
1,Bg

DJ4

2T

44
44
/D

38

25

989
z4+

2l
219

44
{86
822

4?,

2

44

t)

6

6B

B5

75

292
162
43
18

30

30
30
I

30

Fei
CrI
Cr II
Cr II
La II
Fe II
Cr II
lre I
Cr I\
Cr Il
Fe II
Fe II
Cr II
Fe II
Ire I
Fe II
AI II
Fe II
Fe II
TiI
Fo II
Be II
N II\
Alrrl
'l'i I r

crll
NiII
Fe II

X{g II
Cr II
Clr II
Cl II
u"

Cr II

Eunra oflpeAeJlerrnr EKBr4BaJreIrrHr,re IxupI4HbI Bcex Jrltu.ttfr trorJroq,eul[fl B

uurepBarle ),"X3667-4876 A. tr{eltepeuo trpraMepuo 600 ;lr.ruuft, Bnrloqafl r,
BoAopoAEhre.

,{ocrarouuoe trpeAcraBJleHl{e o Toquocrlr troryrreEl,rf eKBrIBaJretrTEhrx IuIr-
puu ctrer(rpaJrbubrx Jrprur{fi Aaer &I4r. t, r4e cpaBrrtrBalorca 1,g W7 o6qrax Jrrlulaii,.
trpIIEaAJIemaqIIx AByM COCeAEUM CTpoKaM' yCJIoBHo SeTHLIM I4 EeqerIIbIM.
HaxAa.s [ocJreAyroqa.E crpor(a trepexpb]Baercfl c upeAbr4ylr{eft Ea r{trrepBaJre

lJrr{E BoJrE, cooTBercrByloqeM trpr{MepEo rperl4 Bceft AJIr4Irbr crponu'
Paccuarpunaf I(aE(Ayro crpony nafi HeaaBr{crrMbrft otrerrp, Mbr Irpr{Mepuo

gLa 70o/o rr:o.]Jrrrfr. cMorJrr4 otrpeAeJlurb 771 [Ba]r{[br r{a oAlroft Cler(TporpaMMe.

,[,lx xaxgofr. ilfi:untr 6rrna oupeAeJrel{a rax}ile ee rloJlr{af troJryurrprrua
Af' - ilI{pI{Ea HoHTypa Jrl,rnlru npu uononrannofi r{ETerrcl{Blrocrl{, BareM
A,?"' gxl Harr{Aoft lrfi-rlr:u, 6rrna ocso6orr(Aelra or r4HcrpyMenTallbrroro r{cnarr(e-
Errg, EafiAer{Horo tro rur4prrEe uso6parfieHrar nxognoft IqeJIrd ctreKrporpa{a ua
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'ftorornactuure. ,[.ru oqeHI(I,I ToqHocrl,I oilpeAoJIeHI,Ifl I,Ic[paBJleH]Ir,Ix SHaqeulllfi
Al, ongrs-raxr.r 6r,r.ruo rrpoBeAeHo corocraBJienue o6rqllx :runnri Ha coceAHtrx
crpoHax.

'faHoe cpaBlrenr{e rIoKaBaJIo, uto cnyuarluan omu6Ha oAnolo olpe;qe'
JreHr,rr A[ CocrasJitler B cpeAI{e}I 15-17%, rttrrlr 0,06-0,07 n lgA},' [.ra
70% mtutrit, r4aNreperrHr,rx ABa?r{ABr, oruu6nu B ono}IqareJrE,r{o lrplllr.flTbrx cpeA-
Irr{x BHaqeHLrflx A}, cooruercrBe}rf:Io r,Ier{brlle.

Ocnosnrre peayrJbrarrrr o6pa6orxn perr{crporpal\IM 1'l Leo npuneAenbr B

ra5"u. 1, r cro.n6qax xoropoir [ocJreAoBareJrE,r{o Aarorcg A"TII{Ha BoJrHbr Jltr{Htrrr{,

BrreMerlrr{MyJlbrl,rr"rlet, I,I1, lgl;ltyl]v.106 u lgA],/],.106. Jllrruan-6leu4n o6t,e4u-
nenu {urypHLIM}I cR06HaMr4.

Ec.,rr,r 4nn naxofi-nra6o 6,nen,qrr ne 6r,u r{BBecrelr 3apaHee otuocratenr,nrrft
Bli,,iaA Kolrlor{eHr, 1'o raxafl 6;ren4a rIpI[ AaJrbIreI"IlreM alraJrrlae o6trlHo
Ee I{CIIOJIf,SOBaJIaCb.

$ 2. Oul:e4eJreHl{e 1)y tt'U1p ro BiIBI{cIrlt{)cr.;Irl (Irli, A}.)

flpanruvecxoe onpeAeJreHI{e MaHporyp6yreuturrx I{ I{IlItpotypSy;renturrx
Cxopocreii IIo MeroAlllte BaII AeII XeseIs 141 [poBoA?I.rIocL crIeAyIoqIIM
o6pasou.- 

Ilpegnapure"rrbrrr;re oueHnr4 rror(aaaJru, rITo AJIa aruocdreprt BBeBAr,r rar(oro
Ttrrla, Hax ','1 Leo, uau6o.nee troAxoAatrIl4l{ BIrarIeHIleM [apaNlerpl a :yl4xL'vp
flE.rlrleTcfl 0,001 . Oruetulr, u'ro t!opua TeoperIIqeCHI,Ix saBl{cllMocterl uerx4y
I4ii.y L), c.ta6o BaBlrclrr or rrapax{erpa n. I{poue roro, troAaBrtrlolqeo 6o.rrr,uran-

crBo paccMarprrBaeMbrx EaNII,r Jrr{rlr{ft ue ulroer cr{Jrbllr,rx itpr,IJlr,eB, o6ycnon-
JIer{HbIX BaTyXaIII,IeM, paonoflalaeTofl I1a nacaJrLuOli r.r UO,trOroii qa0rflx xplrnOft
pocra, rt nr,t6op Hol{fillerHoro BIIaqeHlIf rlapaMerpa a s"e odttaareJleH.

IJo uareplratau [4] 6tr;ro nocrpoeuo celreiicrBo reopel'Irtlccxrlx BaBr{crd-

Iroc:reii MerKI(y anBr{Barrerrl:uoii ruupr,ruoir V[1 u nonuoii Aolrrlr]epoBcltoii uory-
ilI,Iplll{oii A},p n r(oopAltllarax: ig A},p/2R"LX6,'106 u-lgWt,l2R"Afr,,'106.-Bcc 

,,rrrrrru n cncxipe 11 Leo rroc;[e [poBepnr.l r{x Ha 6lrerr4rnponar'rt're 6rr;nu
paclpeAcJleHr,I Ha AeBtIub CpaBriIIre.rLHo oAIIopoAHLIx rpyrrfl. ]tpurepraamn
pac[peAeJreHr{fl cJIyE(r,IJIIr: oTrioc]{TeJlr,Hoe o6u;[r.re e.]IeNIeHTa, cocTotIHI{e LIOHTI-

Barlr{u, rroreHur.raJr noa6ytn4euufl r{ rlp. B cryuae neo6xo4ralrocrl4 Jrr4HI{r4 poA-
oTBeFrr.rr,rx rpyrrrr o6neglrrnnucr,. Pacnpe4e.ircnr.te lnr-ruii rro Ipy[[aN'I IIoHa-
Barro s ta6n. 2.

Eunr.rpr.ruecrr{c BaBL{cIIN[ocTlr r{e}I{Ay Wx n L.}vp !,Jrrr .nl'tr,tr'lli, BxoAarql{x B

rpyllnlr prnr.r mont6r,rlraqrll4 rpytr[, crpol4Jrucr, B noopAlli{atax IgAfun/}"'100
nlgWT,l)" . t0c. Bcero 6r,rno uocrpoel{o ceML raxr{x aasrc[L{ocreit.

Cuerqear,re aNlnnprlqecnoii aasr4cr{r{ocrr,I [o orrlorrreFll{Io H reoperuqecnoit
Ao.rrlr{H6 6r,rrr o4I,ro I{ ro ilte BAoJIb o6enx ooeli, uocHoJILIty B o6oux CIyqaflx
oHo orlpeAeJrflcrol uenr,r.ruuoi{ LX1^, 143 HoropoiiHaxoAr{Tcrl u,-. 'Iaxuu o6pa-
3OtI, trr3 ATOrO Cl{erqeH?i.fl orlpeAeJrirercfl u1rr. (Doplta TeopeTlr'IlecHor:r Hpunoft, c
ro.rOpOli Jlyqrtre Bcelo coBfia/{aer aMrrl,Ipllqecnatl saBI{CI{Moc'IL? xapaltrepl{sy-
erc.fl llapaNlerpor{ utrlut*. oTcro4a MIJ rloIyqaeM uy.

O1(naxo u rlpo{ecce co[ooraBJre]rrafl a],Ifiuprlqecrltx BaB]4cl4Mocrc]i c reope-
TI{qecI{I4L{rI NrBI Cpai}y }fic cToJII(HyJlL.ICb C OCJIOI{HeIIIeilI, Ha. HOTOpO0 B CBOe

Bllel,rrr yxaBr,rBaJI Rar{ AeI{ Xenc",rl [4]: 'r'py;1no 4o6urrcn xopo[rero corJractr.tt

nByx BaBl4ol4Mocreit Bo BCer\,I 4r{arraBorre r,r3NIepcurllrx aHBIlllaJreI{TIrBIx InI,IpI4Ir.
O6r,rslro carllEre tr{Frrer{cr{tsr{bre Jrr.rurrlr HccrtoJrbr(o yltJrol{illorcrl Brl}laBo or rofi
TeopeTr,rqeofiOii xpIanoft, HorOpafl lysile BCeIo OOoTBeTOTBye'f o0I{OBHoii xIaOCe

nr.rnufi yMepeIlI{EIx tIHTeHoLIBI{oCrer,1, a CaMbIe Cna6sre JII4HI{I,I - nJreso. 3'fO

o6ycroeneuo, BepotITFIo, crparutpuHaqrzei't ycnosr,rii s aruoc$epax BBesA:

Jrr.{Hrrr{ pflBJr?r{Hbrx rrr.rre}rcr4Buocrerl Boalll4r{aror B cpeAHeM B paSHr,rx cJIo.rIx
.aTNroc(bepbr lI, CJIeAoBaTeJILHo, [pI,I paBJIuqHbIx CBollcrBax IIoJIfl cltopooTeii,
fioropbre I{3MeHflrOrCfl C BbICOTOit,
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TaS"rrur{a 2

Irtorrcp ]

rtrVrrrn 
I

ereue:rtH rr fiorerrqrra irrJ Bo36l,a{i{eHtri,i (B ,d)
| .Lnrro .r,rrrri,

I n rlrnue

I, II

IiI
IV

V, VI

VII

V, VIII

IX

Fc I (0,0-i,5), ()' I (0,0-4,,0), Ti I (0,0-2,0),
Zr 1(0,0-1,0), (lo I (0,1-2,3), Ni I (0,1r*3,6;,
v I (0,0-2,0)
Fe I (1,ii-3,5), ilIn I (2,15-3,0), Mg I (2,7-)
Itc II (1 ,7-3,0), V II (i ,4--L,B)
1,'c II (3,0-7,2), lln II (1,8-5,1+), Mo II (3,1-),
Ca II (3,1-7,5), 1\i II 121 ,61-,, Or lI (2,53-5,3)
f i II (0,6-2,6), Sr: iI (0-2,9), Sc II (0,3-0,6),
Zr II (0,1-t,7), (la (lI u K) (0,0)
Ite II (3,0-7,2), Si II (6,8-9,8), I'Ig II (8,8-11,5),
Al Il (l(),5--1j1,6), S II (1i1,6-i6), C II (16,3-24),
i.l lI (18,0), O J1 12.,,u)
La II (0,00-3,6), Cc lI (o,0-0,8), Pr II (0,05-
0,5), Nd Ii (0,00-0,18), Srn ll (0,00-0,3),
llu II (0,00-1,112), Gd Il (0,14-1,34)

28
108

61

54

tL+
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Crenegb coBr{eqeHlrfl D},IlI{pr,rsecHorl BaBr{cEMocrl{ c reoperl,rqecHur,r}r
Mo?r{Ho 6rr.no xapanrepr{BoBarr, norr4qecrBeHHo reM Ar{arragor{oM 

-1g?trr111u.706,

B r(oropoM corJracr{e AByx npr,rBr,rx 6ulo oqerrb xopolrrr{},r. Taxuu o6paaon,
trocJreAoBareJrbrro coBMeqafl aMtrl1pl1qecHylo saBr{crrMocrb c ua6opolr reoperE-
qecl(I4x, Mbr ocTaHaBJII4BaJlr{cb ua toft EB HI{x, AJIfl Itoropoit aror guauasou 6r,r"n
MaKcI{MaJIbnHNr. O6HsI{o y}He c o6eultu coceAEl,rMr,r BaBl4cr{N{ocrflMrr coBMeru,e-
EI4e 66rJIo BEaqr{TeJrr,Ho xyArntrM.

- flpurr.rep raxoro_coBMeqeHnfi rronaaarr ua {ur. 2 yr-a IV rpyuunr ilnuufr.
l,s,.uv. Fe II (L,7-3,0 ae) u Y II (1,4-t;8 aa)]. B4ecr Haseceuo ceneft-
crBo re_o_per[qecrr.rx BaBr{cr,{Mocrefr c a : 0,001 gnn paBJrrrquLrx suaqeuuii trapa-
Merpa Vulur^, Horopbre yr(asaubr BHuBy onoJronarxloftHpunoft. BAotr rurpn-
xouofi upnuoft trporrBBoAr,rJrocb cMeqeHrae cpe4uefi BMtrupr4qecHofi aaszcu-
Mocrr{, Itoropa.fl IraneceHa xlrpuor1 nrrsueft. ItpyrHxauu o6oana.reurr orAeJrbHbre
ctreHTpaJIbHbre JrI{H}rr{.

,(,na onpe4eJrerrr{fl u1* rto cABr4ry 6 : Ig2l?. ut*1c.106 noo6xogr4r{o BHarb.
-R" - uaxcr4Malrr,lryrc r.ny6lruy nuuuir B crrenrpe anesgrr. R,, :0,80 -l- 0,02
6ura oupe4eJleHa r(ax lIaHCr{}vIaJIr;Hoe 3uarreH[e B BaBr{crdMocrra /io gna no4o-
poAurrx ,r,ugafr. or HoMepa il\rrrrut n.

Ta6.uurqa 3

Ipyn-
11a

a x,I,
nnf cen

T lrrr,
x.t,f cen

,'r^,
n,u,f cer

;

5,9
5,6
7,4
8,1

11,8

I
II

III
IV
V

VI
VII
VIII
I-\

\,,t''"
2,7

t.,.
)

5,9
2,7

) 
ro,z

9,5
,10, B

) ro,o

10,7
7,6

12,6

\,,
2,55
1,9

\,,
1,5

,10,5

0,45
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3,9
1,6
OD

Peaynsrarrr oilpeAeJreHr,r fi t)1r, tti2r11 tr{BJTo}r{eEHot MeroAIIHofi [pr4BeAeHr,r Bo.
BTopoM Ir rperrreM crol6qax ra6r. 3. Mrr r-re r{ctrpaBJrflJrtr u1* Ba. TerrJloBoe
ABllryenr{g aroMoB, rrocxoJrbr(y n aruoctlepax uogo6ur,rx BBeBA (A0 Ib, 7o =
= t0 000") q A;lrtr MerarrJroB Merree 2 nnlcerc,

^!1" 
/

\l
sl"
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(Drrr. 3. Itpr,rnan poc'l'a l"rr, ,nlrnnii rpynurr IV
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$ 3. OnpeAeJreHrre 1)'16 rro xprlBofi posra
tr4cronneosaJracb npr{Bar pocra r {oplre, trpeAJrorr{e,Hofi A. vnaorr4ou.

Bnr6op xpunoft pocra Ar,rr(ToBairc.fl reu o6cro.si.n'ucrnoor, qro reoprrfl rrpeA-
noffieanoft BaIl AeH Xeserelu MeroA[Itrr ocuoBatra Ha rrpuMegeHr,rr4 rloJryaMtru-
prnuecH.oft sopuynrr Mr.ruuaepra..3'ra xre {opnryna rroJroE(eHa B ocrloBy reopuExpunoft pocra, upeg.nomenuofi ynao"iriTlou

flocxo;nr,xy n nax4oft rpytrfle roJlbno Aflfl qacrfl .rlruul]i ]rBBecrEbI cr{JIEr
ocqr{JrJltlTopoB' To aMnl4pr4qecHlle KpI,rBr{e pocra ocHoBbrBaJrr,rob Ha MeH6meM
rrr{cJre nusrafi n xaxr,qoiirpy[Ile, qeNr aan[cr,rMocrr{ (w7, L},p). o6rrsuo cunbr
ocrluJrrr.rrropoB trMeJrr{cr, 4,nn 60-700/o nu]F,:/-ir n 'xaxr4ort rpylue, HO [Jrfirpyfltr I, III rn IX cracro rar{r4x nnnraft or(aaaJrocb croJrb MaJrbrM, rrro nil.fl
EUX_ HE YAAJIOCb IIOCTPOI4Tb AOCTATOIIIIO IIAAE}fiI{IiE HPI4BbIE POCTA.Mero4uxa [ocrpoeHrrfl aMflr.pr,{qecxrrx Hpr{Bbrx pocra r{ [ocJreAyroqero
EaxoH{AeHrr y ui* 6wila o6r,rsHoft. F.uyooruT},I oopua.*rr n ui* ganw B rr.rrroM
cro;r6qe ra6r. 3. O6paaeq Hpznoft pocra, 4urcrqrit op.4"rurrrEr{e o roq,ocrr
ee trocrpoeHufl, tror(aaan Ha Sur. B.

$ 4. O6cyxrAerrrre lleayJrr,raroB

f[,ra Hax40ii rpynnrr .nr,rnr,rft 6rrn oqeReu cpeguuft rroreHrdr4aJr uoa6yxr4e-
nua e., Tex ypoBHeli, c xoropr,rx DTtr JrIrHr{, uor,rrnaror. ,(nr Jluttuftr ro *oro_pbrM crpor,rJrtrcb npr4Bbre pocra, sror cpeAHraii noreuqmalr 6nut onpeAeJreE
HESABIICIIMO.

,(rn o6cymAerrr4fl peByJrr;raroB Mbr rrpeAcraBr{Jrr[ cBeAe'r4rr
rpa$r,ruecHrz u...suA9 BaBrrcr{Mocreft naii4eunrrx cxopocreft or
noa6yrx4enraa ({rr. 1r). [tpymnaNrra o6os-

za ra6n. 3
troTeHrItraJIa

EaqeEbl,m, TOqHaMfr 
- UM, ABeBAOqHa-

MII Utm.
Cgeraeu Br,rBoAbr.
1) Mero4raxa rocrpoeurafl BaBr{c\rMo-

crefr. (W7, Al,p) oupegeJrfier EaM cr(o-
pocrrl muxporyp6yJrerrrrrbrx gnuxeruft
zrm r{ Maxporyp6y.reurEbrx ABlrrfieuufr. uy
c AoBoJrbEo sbrconoft Toqnocrrlo.

_ 2) Cropocrrr u1* n arrvrocftepe q Leo
y6rruaror ! . 

pocrorvr uorenquata- aoa'6ym-
,qegr,rfl or 11,-1,2 ntwfcerc upu Ei = O 4o
7,5 runlcen npu ei = 1,0,5 ie.

3) Cnopocrfr uM, nao6opor, o6napy-
,Itr{BaroT pocT c yBeJruqeEr4eM troTeEr{r4-
ana roa6yx4eErrfl or 2 4o 6 nnf cen.npu
trBMerreur4tr o; B rex me trpeAeJrax (0-10aa).

4) lnn BCex oi cnopoorr[ Dy MOEbrtre
U1*, IlpVtrIAM ,(JIE MaJIbIX trOTeEqtraJroB
OTI{oueHIIe us^f uy = 5,

0

5) cnopocrfi ui, uafi4enurre MeroAoM xprlnoft pocra, rro*a,brBaror cra6yro
KoppeJrEquro c ei (noapacraror c pocroM e,). Bonr,ruofi paa6poc r arofi *opp._
Jlflr\rta cB-fl3arr, rro HartreMy MEOHI4rO, C 60nr,urraura orura6xamra o11pe[eJreEuff

lm eruu- MeroAoM, rrpor{crer(arcqr{Mu uo npaftuefi rr.repe r{3 Tpex upr4qtrE.
IJ ItpuBou pocra Ee roJrr,Ko Mo?r{er 6rrtn racuonbBoBalro Mel{rrllree qucJro -ttugufr.
rTAX4Ofi IPYtrtrbI, qEM B METOAE (WX, AI,P), NO I{ BBOA.fITCfl AOIIOJIIITTEJIbEbIC
EeroqHocrrr 3a cqer Bnarrlrrerbunrx orura6ox B r4crloJrbayeMErx ollJrax ocqtrnJlfi-
TopoB E Ba Cqer caMoro MeroAa, r4e {opua aMur{pr{qecKoft rpuaoft pocra
otrpe4eJrflercfl ro cyqecrBy BaBucrrMocrr,rc Me]r(Ay lgWgl]" . 106 r lg gft, gr.fl.
EeMHOrr{X MyJlbrr{trJreroB c AocrarocHo 60nrmrarra qrrcJroM nuE.ufr..

t
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.E
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ai,

"21[8/0
eS ol

@nr. 4. Baer.rculrocrs DM, utrn, ,i*o,
opeAr{ero rrorerrqrraJra roa6yxtgeuur
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Cyrqecrreunrre AocToI,IrIcrBa l{eroAa (Wr., A},p): a) e1o IloJIHafl Hesa-

BtrlCr{MOCTL OT CI4CTellIbI CI,IJI OCqIIJIJIflTOpOB, AO CI1X [Op ,IBJLfIIOI{IIXC,I I',ICTOq-

fir,rr(oM Buaqr{reJlbuoto paa6lloca rorren !I l\pyrl{x HerorlHocl'eii B el{[upl4qe-
C11rx Kpr{BLIx pocTa; 6) noauofxuocTl I,ICIo,lbSoBaHI{fl BceX JIIII{I{I{r CBo0oA-

Hbrx or cr{Jr},Horo 6.neu4upcnarrr4fl, IreBaBrICI4NIocrb EMntlpuqecriolo coorHoltre-
flrafl (W7, Al,p) or HaHI,IX-JIr,i6o I{eolpei\e"rleH}Iocreii (couoc'r'aolalorcfl roJIbKo'

BeJrIlqI4HLI, H0IIOOpeACTBCIIHO OllpeAC.[eIIHblC IIO CueKTpol]laMNIaNI aneagr,r).

6) ?iuea n nu4y r{aJrr,rque crarr{crr.rqeclto!i BaB[cl{Mocur r.rL;'6ltHr,r o6paaona-
rrrrg JIr{HI4il n arntoctlepe or I,Ix noreHqllaJroe eoa6yrx4enlta (cu. B cBfBI'I c arI'IM

[6]), O6uapymel{I{ble HOppe.rIflqI{II Uy t4 L)y,,, C t; Moif(}Io HaueCTBSIIHO I'IHTep-

trpeTr,rpoBarL cJreAylou{rIM o6paaou,' fio uepe yue.,rrr.rrrx ubrcorbr n auroc{epe cxopoorb uanporyp6yJleHrrrbrx

4nrxr"rrrnfi- (soalromHo, rtTo 3To r{oHBC}tTr{ill{rrre ABr,lx{Cr-ruri) [ocrelleHHo yMeub-

rrraeTcfl oT I\{aHCI,ri\{aJlbI'IoIo 3I{arIeI{I,Ifl IIopfAHa 7 natf cen B CaN{btx rly6oxux
cJlofx arMoc$cpbl go 2 nnf cen rla ncp:lueii rpauuqe arivlocrpepEI. CnopocTr,

unnporyp6ytrerrrurrx lloutrtcunri, TJa06opor, BoBpacraer c BLICoI'oii u a'ruocdlepe

or i nnticen B rily6r4He Ao IO-\2 nnf cen rra noBcpxHocl'Il. '.lalta.fl lll.Ireprpe-
TaIU{fl He Irporr{Bopcarr4r cytrIecrBylolllllM trpeAcTaBJIeH}IflN{ o MexaHlI3}IaX

ABLIE{SHI4ii n aruoCtlepa;\ 3ReBII r,r Conurla.'I'att, u qaCrI{oCrI{' B pecce,rioB0ltoft

JreHrlr,ru M. IlIaapqrur.trt,Ua [7.] yr{aBI;IRacrcfl, qro cnopocrr, r(orIBer(rl'lBlIbIx

ABr.r?r{eHr,rft u arorol,p.pe Co.rrnqa,(olx{r.ra rraAarL Hapy}piy, orL'3,7 nu,fc,en tpu.'x;- 3-4Ao r1yJr.fl "p" 
t ,= 0,03-0,05, n ro ape1{fr KaK cnopocrrryp6yJle1lr-

Hbrx - Hapacraer r{apy[ry, r,1 eror pocr rrpoAoJr]r{aercfl B .xpoN{ocdrepe.
,(erantuaa lru.r.epupe.r'aqua na6nroAaer\,Iblx oco6euHocreii r,lsriorl0lrl'1rr rloJrg

CropoCreii B arMoc(bepe r1 Leo NIollier 6lrlr, itponeAeua rrocile 6oJIee uo'lrsorO

Usyienun OCO6enriOCt-eii aasltcl,rl,lOCrr-ir U7,,. lI u11 or Olrusccl{oit llyfi14ru,.

Horr01't. l9Ci r.

JlnteparyPa
1. O. S 1, r'u v c. AsLrophys. 1., 1946, 101r, 138.
t: S. S. Hrta lg, O.Struv'e. Astioplrys.-l.,!9!2,1!6,^1+10'

'' 
S' s'I'I .an s, o' gtruve'Astrofhlis'J''1955' 121 ''84''A: E. p. j. va,,,llc1 H e u v e l. B,ll. Aitr;.n. lrst . NctLe,la,d, 1.96i1,33,:108.

5. Itt. I,i. Itonr,rt otl-,*lI.-g. CreIrerrr<o. ?Iar. Itpnucr'lori ac'rpor[tna. o6c', 19650

33, 1108.

6. m. NL It o rr lr tr o n. Bonpocbl nocxlororrlrtt, Tli64, l0-,7-4' 
.

7. Nl. Soh rvalzschi 1<i. As;lrophys. J., 19tj1, 131r, N 1'
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PAEI}II4X CNEHTP,AJI bHbIX ITJ{ACCOB.

I. 3Bl13AA fIJL,\CHllTTr\ LID tt7l29

T. C. T & l/t,',;1r, u, cL

fIo cren'rpoi'parll,rarr c grrcrepcrreii 37 Ll.tt.tt r o6lac,rrr fu?'4950 - Il.r, rlpoceleri auarrr.ra.
cnenrpa crenrpairr,Ho-gnoi,irroii crcrerrLr IID 47129 (O7i -F O).

IIo .urrur'rsll llorJroulerIIIfl B crlerirpe lnasrroii Iio]rlrorrerrrhr rrarllelrr,r Ir3lrerre]1rrrI ee
crrel(rpaJrllioro r(Jracca c rlasoii. Cnerrp rtore6,rrerclr or 06,5 Ao 08,0. IIo npnnrru JryrreBlrx.
cnopocreii, rtoJlytreHHLIII rra tralrepcnrri,i 4lrrlrlreperrqnaJrr,rtrx crreqeHlrii ;rltnnii B crer{Tpax
r;rannor:i n nroprt.lnoi.i no]T1rorlelrr rlo oTrrourcHrrro rt JrrrrrIrfl]r ]rc]riBBe3l(1loro r{aJiLq1rfl }I lr K
Ca II, uaitgera paaur.rrla r T-criollocr.r{x riot{flotrcrlT, y::Tr - 25 r;."ttf ccn.

fl.porcpeu aIIaTIIB IrHTeHCIrBIIocrn lr'rntri,i norJror{err{r B crlcr{rprlx o6cirx riolrnorrenr.
Jlrrur.ur fiorJroIqeIIr]rr B criertrlle rr,'opn.rnor:i rioMlorterrrrr o6napyrxrruaror Brtarr[Te,qbrrLre u3-
Melrerrr.r.a r,lHTeucrrtslrocrrr c tlaaoii rr c 4,lrr.rrrort BoJrrrr,I.

fIo orrtocr.tre.lr,rrr,Ill ]rrll'olrcrRITocrrrr,\{;rr'rlrr,rr.ii IIe I, IIe II rr FI r cucn.rpax o6crrx Ho}rno-
rreuT orrpeAeJrcrra pagrrocrb ctrorirpa;[LH],rx r{JraccoB (ASp : 0,8) r cuctr.rlrocreii (Arz :
- 0n1 ,7) nor'rrrorrerrr.

trllay.reno rone,rtour'rc ar{rrccr.rrr r rlurrr.sx IIe II 2" 4ti86 u N I11 }'"X 464L-34 n rtonrypon to-
AopoAlrlrx .ir'rnrrii IIp ir I-I" u paarrbrx tlaaax.

.(eraercx Bar{Jrroqe}tlle o nec'ra6r;rruocrlr RToprrqrol'o Itor'rrlonerrra, rrcxol{fl r.ra (ran.roe
oTplrqareJlr,rloii 12-cnopocrlr, rlapyilreHlrfl coorr'rofireHr']rr rracca - cr]err.l,\rocrr,, ilepellertrroii
LllrreHcr.IBliocrr.r rrttrrrii [orJro]qelrnfl rtou[orrolrr ]{ rroBe/IerrlJrr ar{rlccl.Iorrrlbrx .nrinttii.

A STUDY OF TI]E PHYSICAI, CONDIT]ONS IN TiiE ATI\,IOSPHERES UF
EARLY TYPE CLOSE BINAI1Y SYSTEMS. I. Plast<ctt's sLar llD 47129,by T. S. Gat-
kina.- The spectmm of the spectral binary IID 47129 (O7I + O) is analyzed usilg spcclr6-
grams rvith a clispersiou ol 37 A/mm irr reg'ion )u1u4950 - FIre. The spectral type variati-
ons of Lhe principal componerlt x,ith phase are lorind from absorpbion iines in it,s spectlLm.
Tire spectrum varies llom 06.5 to 08.0, Tlie diflerence in the l r,elocity oI the comporrcrrl,s
\z : \r - 25 ltmlsec is derived ou tlie ltasis oI radial velocit)r curves. 'I'he ]att,cl ale obl,ai-
ned {rom measuremellts of the clillerential displacemenb of lines relative l,o bhe FI alcl K.
lines in the spectla of tho principal ancl sccondary componerts.

Tire absolp{,ion lirte inten-sities irr the specbra of boLh com}rorents are analyzed. I[
is founcl l,haL ttre absorption line interisities of the secondaly comporent vary appreciably
with phase and wavelength. The He I, Ife II and H rela[ive line intensities of bobh com-
ponents are usecl for determining the difference in spectlal type ASp:0.8 and lumino-
sity Am : 0.7 of the components.

Tlre behavior of He II ?,.1r68G and N III ?,.1,46211 - 4634 line emission and also the IlB
and I'Iy line proliies at different phases is sl,udled.

t75,



The negative 12 velocity, [he nonfullfillmenb of L]re mass-luminosity raiio, ihe varia-
,bility of the absorption Iines of tbe components and the behavior 0f the emission lines'

all these facis indicate the instability of the secondary component.

I4ayueuurO reCEbIx 4nofinrrx cl{creNI pautrerO Ctrel(TpaJILHOIO HnaCCa

rrocBffqerro EeMaJro I4ccJleAoBalrufi. B 6onrmI,IHcTBe aTI'Ix pa6oT otrpeAeJLfiJIucB

eJreMelrrbl op6UTbI, a rarur{e Maccbr 3Be3A.- -B 
cue1rpr* pr11u recublx ABofiHbIx cl{crer[ IIOMI,IMo o6rrqnsrx sepTEa6fiIO-

AaroTcfl oco6eHEoCrI{, Horopr,Ie rloBBoJIflIoT paBra[aTb^cTpoeHlle 3Ttrx CtrCTeM tr

[aror ctseAegtrf , troMorarcqr{e troHflTb IIx SBCJrIoqI4Io. Uru ocoQeggocTr{ trpoflB-

JrflrOTCfl B Ealrrlqur,t aHOI\[aJIbHbIX JIIIHI,Ift HaH trOIJ]OqeIII{flr TaK U fi3ilyqeEufl.
TeCRr,re 4nofiurre paHHI{X CtrefiTpaJII,ELIX fiJIaCCOB, I(aH SBeBAbI Ca}IbIe MaC-

.cr{BHhre u, cJIeAoBaTeJIL'Ho, 6rrCrpo SBoJIIOq}IoEI'IpyIoqIIe' }[oIyT AaTb troJle3-

Eyro uusopuaqraro o ArrFraMr{lrecHoM BBilrrMOAeiitcTBII[ HO]UtrOtreET.
" 

Ocuospag ueflb r{ccJreAoBarrr{fl cocror4T B troryqerl,Iu l{oirl'lqecrBeHEoft trE-

SoprrlaquU o TeCIIbIx 4nOrtnnrX CIICTeIUaX Ha pa3HLIX CTaAIIflX SBOJIlOqtrUr a

Tar(}Ite B }raxoifiAelrr{I{ AorloJrrrrrTeJrlrrbrx rrptr3rrartoB BBaI,IMoAeIlCTBr4fl Me}r(Ay

noMtrogegTaMr4 DTnx llBortubrx rla ocr{oBaulrr{ Il3yrIeHI,Ifl I'Iecr(oJIbI(r{x recHbrx

ABofiHr,rx cr{creM parrHero rr4rra. B [porpaMMy raccJleAoBauufl BnJIIorIeHbI cJIe-

.AyroqFle Tecrrbre Asoi,iFrr,rc cr4creMr,r cIIeHTpaJlr,r{6IX HJIacoOB o5 - 83,' 
I. a) AO Cas -- o6e KoMrIoHeIrrr{ - cy6rrraHrr'r, uo4o6nrre

SP Og III 1- Og III, P : 3d,52;

6) r, Ori - o6e r(oMtrolretrrr,r - cy6r[raHrr,r pa3rrr{x cBeTrl}iloorefi,

Sp 09 III + Og (V?), P :29d;

II. 6 Ori - o4ua r(oMrroHerrra - rr{raEr tt[\u Cy6ruraEr, Bropaf -'Ha r;nanuoi.i [ocJleAoBarerrbuocrr{' Sp O9,5 II + A, P :5't,73;
IIi. a) psco - o6e xouuor,reHrBr - na rnaBuoli rocrrcAoaareJrlHocrl{, oAu-

EanoBbrx crer(rparbHlrx HrlaccoB (80,5 V + 80,5 V), P :6cl'8;
6) cl Vir - o6c HoMrrouerrrbr - Ha rJraBuoi.i nocre4oBarerrbllo0rl4, pa3-

nr,rx ctrenrpairbHbrx I{rraccoB Bt V + B-?-V.iP]), .!^":4d,04'
IV. Cracreuu c KoMIroHeHraMIzt Of : HD 47L29 (OBf -l- O), P :L4't,11:'

29 UW CMa (o7f -l- O).
V. Cracreurr c r(oMrIoHeETaMrr

HD 193793 (WC + 06).
Ha Sur. 1 nonaeanr,r Mecra orllx

WR: HD 190918 (WN5 + O9,5 I),

cr{creM Ha ArrarpaMue H - R.
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Hraxe 6yRyr raBJlorfi eubr peayJrBrarrr cuenrpo{oroMerplilIecxoro trccJleAo-
BaEEfl recnoft gnofiroft crlcreMbr HD 47129. 3ra clrcreua - oAEa IrB caMbrx
r{accr{Buhrx, ee {yunqu.fi Maco / (S?) : 13$J}o. Oua sa6rroAarlacb ,(rr. flna-
cr(erroM [1], O. Crpyne lzJ, O. Crpyne, ,Ibn. Caape, C. Xyaurou [3] u
[t. A6xrsnrapoM 141, McarcgoBau]rr arrrx aBropoB yKaBBIBaror Ha ro, qro
cuenrp'HD 47L29 rirMeer Mnoro oco6esHocrefi, xoroprre BaMerHo trsMeusrorc*
He roJrr,Ho c {aaofi, }ro r( or rIflfiJIa r( quHJIy, u or roAa fi roAy. @orouerpu-
qecxre nadrro4erurx fI. IyruuHa [5] n ,[m. Cre66ranca [6] ue troftaBaJIIr Ka-
xux-nra6o raanenenuft 6.reona, a It. A6xrsgnap r,r l. Cruupa4 [7] uarruu
HsrpaBr4ilburre {rynryaqun 6necna erofi BBeBAbr c aMtrJll[ryAoft onoro 0*,{.
.ilonyueuunre Ao crrx ilop ua6nro,qerlrfl roBop.flr o roM, qro HD 47129 -ucxilroqr,rrerbr{o cJro}nuan gnofinafl cl4creMa. tlro6u trofiyqflTb AeraJrr,Eyp
r{Hreprrperaqr{ro ee, neo6xoguunr 6onsmue pa4rr ua6mopeurft nax crlefirpaJIb-
Hbrxi Taft m {ororrrerpflqeoHfix.

1. Marepua,r na6nn4erufi

llcc.le4onauue ocrroBbIBaerc.E lra 85 ctrer(TporpaMMax c 4r,rcuepclreft
37 Alnn, a o6racru 1'"1,"4950 - 3600 A (uracruuxu Kodak 103a - O),
troryqeuubrx na 4u{pamqrlorrnoM ctrexrporpa $e 7220-ntt pe{teHtopa }tpum-
cnoft aorpo{r,rauuecnoft o6cepnatopura. flaunue ua6rrc4enraft upuneAeHbr B

ra6n. 1. B nepnont cr:on6qe ra6nuqr,r trpI,IBeAeEa Aara, Bo BropoM - Saaa, a
Tperr,eM - rroMep rreplloAa, B rIeTBepToM -- qr{cJlo ua6;rrogeunfi.

Ta5",rlr4a L

2jl. _'{I 4 963 r
30.xr
2.XII
3.\II

T9.,\ II
2/.XII
6.1 1961+ r.

10. I
28. I
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7. iI
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B 6o.rrurancrBe c"[yqaen ua6tro4eul{fi rlpoBoArrJrr{cb B o6nacu4- Hp - },3600;
ua6;lro4cuur 2.I tC65 r. orHocrrcfl K o6racrr,t 114200-3700 (Ancncl,crrr
75 Alnn), a 12.I 1965 r.- n o6nactn ?"4713 - H, (Amcnepcan 15 Alattt).

,{;ra {orouerp1ruecrofi o6pa6otxll floJryqeHgbre clenrporpaMMr,r 6t;.rtu
upoHaru6poBaHbr npu noMou,u cryrleuqaroro ocrra6llTeJrr rra cueHrporpar[e
I4CII-51 . e uoyoultro perucrpupyrcU,elo unHpoSotoMerpa ruua Mo..rnfl IIoJ-Iy-
qeHr,r perl,IcrporpaMMbr crlenrpoB c yBeJI[qeHIreM B 25 paa.
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2. Itpusaa ilyrrerr,rx cnopocr:efi

{Daau,qrn rcex na6nro4erurli (ra6n. 1, cror6eq 2) nnt'rrrcrnnraco no Sop-
uyre 7o: J. D. 2423031,870 -l- 14d,39678, r4crroJrr,BoBanuoi,i H. A6xbsH-
HapoM l4l. flnn rrpoBepHIl corJlacl,Lfl ]Iamr{x na6rrogeurar,l c err,ruu DJreMeHraMr,r
6rrnu raauepeurr 4ra{Sepe}rrlr4aJrbubre cMeqenr{rr qer{rpoB r.u:owiv },11026,18!l He I,
1,3819,606 He I, 1,3889,05 H8, I3B35,3BO H, a cnenrpe rnanuoli xon-
troHeETbI rro orrrolrerrr4ro r( Jrr.rHrdflM MelnBBeBAr{oro RaJrbqrrfl 1,3969,261
If Ca II u 1,3933,664 I( Ca II 4ra ncex na6rroAerrrrbrx {aa. Ha {ur.2 na-
HecerILI rrar{cpeu}rrre gra${epeuqr{aJIE,rrr,re cMerr-(errr4.rr yr(aBaHHr,Ix "uunr,u',i n $ynx-
qur.r {aar,r. l{aH ur4rro ua Srar. 2, ottu xoporuo corrracyrorca c npl.rnofi t,,?. rJraB-
rror"r Hor{flo]rerrrr,rr no;ryuenuoir It. A6xr,srrHapoM [4]. TaKun o6pasou, 6r,rrr,r
ycral{oBJrcl-Il,r {asrr r{aHCI,IMaJrbI-Ioro pa3AeJlerrl{.rr rIe]ITpoB nuulrii Airf ]ralrrllx
ua6rro4enrni,i u anunr.myAa cHopocrlr rnasnoi.i r(oMrror{eHrbr, I{ : 2A0 n,ttlcerc
c onur5norl -l- 30 nnlcerc. flpanaaa u,, : 0 [poBoAI4JracE raI{I4N{ o6paaou, .po6u
nnou{al{r4 rraA rlr rroA Heir 6r,rnra pannr,r. ora xapar(Tepr4SyeT cpeArrrorc cHo-
pocrn (y,) r.rranuoii HoMrroner{Tr,r s Hailreir crrcreMe. Orpesxu nraur,rii, npoBe-
Aelrr{lre urrpzxoeofi nunraerl qepea coorBercrByrotrtr[e roqxtrr, xapanTepr,rayror
.rlyqeBble cHopocTrlr nropnuuo}i r(oMfrorreHTr,r, [oryqerr]rrJe r{3 r.rsuepenuil clle-
ulertr.rlt qeHrpoB cIIeHTpanE,rrblx Jrr,IHrrr"r ee orrrocr{reJrr,rro qe}rrpoB Tex ir{e
nnnr,rrt B crleHTpe r;rannoii KoMrIorrerrrrrl. Arr uaueperrr,rli r4crroJrbBoBaJrr{cr)
yyywn L4tt71,477 He I, ?"4026,189 He I, 1'"4340,468 H,, 1.3889,051 I{r,
13835,386 He r,r 1"3797,900 Hro. Jlunuro FIn, a r{rrorAa n H, rrerrsn 6r,rno
I4CIIOJILSOBaTb BBIaAy IICHaIIteHI{.rI I{X HOr'ITypOB HaKJIaAbIBaIOUIeIiCa ot{r{C-
craelt. AtturlrryAa cHopocua rroprralHor"r r(oMrrouerrrr,r onaaaJracb 6nucxor:i x
300 nnlceru c rorli xe ouru6xoft !_30 nnlcen. flponecrrz lraAelriHyro KprrByro
Iio noIyrIeHIIr,Ir/r TOqHat{ TpyAr-ro. Teu ue ]\Ierree Mo}r{Iro yTBep}r{AaTr,, rtTo cpeA-
HrLs cnopocrr (1r) a.ropraunoi,i Kor{ro}reHrr,r r-recxoJrrrxo t{er.rErle 11. 3ra paa-
HI4IIa 6"nr.raxa n 2it n,vlcen, Tz: Tr - 25 nnlcen.

Cne4yer Bar{errlTb, rrro paBJIrrrILre B lr-cnopocrtlx Ho[,IuoHelrr Melr.trercfl or
o4uoi,i Drroxrd na6.rrro4eur,rii x 4pyroir. Tax, na6nro4errrzn 7922 r. [1] laror
?z - ?r : -60 n,ttf cen, s L947 r. l2l yr- Ti : -L00 nnlcen, a lg57 r.
Dra paalllrqa cocraB.rrfler onoJro 30 natlcerc. IIam.a oqcuna Aocraroarlro xoporuo
corJlacyerc.E c nocJreArrrrN{ BHaqeHr4eu. Taxoe rroBeAeHr,re 'lrz-cxopocrr4 cBr,rAe-
TeJrbcrByer o roM, sro BTopr,rsHafl KoMrroHeura neycroiiqr4Ba, c ee rIoBepxuocrra,
Bepo.fl'rrro, rrpor4cxoAHr r{eperyJr.rrp}rurl nr,r6poc Betr{ecrBa rlrna nr,r6poca npory-
6epauqen. Bonee no4po6no lra aroM Saxre u Ap)rrux oco6errnocr.sx cnenrpa
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fioqfiu. C[eHrpbI r f,Saaax 2d,57 uzd,87 r{Moror Mrroro AorroJlrrrre,lbrr,rr rr,rgrft norn]uleurrfl B o6ra-
DMficcl,Ieri, or tr 4300 Eo 4200 nprrroArrrrr rrefipeprrrnruft cnerrp. B OaBe 8d,56 EaorroAaercE oMr{ccr{E B

fipr{noAHflT HetlpepbrBttbrE cfleHTp.

Itzl Aaror rafirre oqeHnrr: O6r5p v. 07,1,I4. M. Honnrflos [13] uoryuun -I 07 ,1f.. tr{uea pxg oAuopoAHBrx ria6rro4eulrft, oxnarsrrarcqufi 34 nepuo4a,'6rrto
urrTepecEo oqeHrrTB crreHTpaJl.BHr,rft nracc aToft SBesAbr B pasHrrx {asax. flna
orleHrpaJlblroft rraccu{uHaqurr HaMr,r }rcloJrb3oBaHbr cireAyroque fiprrreprrtr
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!,nyu uocneAHI,IM rrpl{AaBaJrcfl uenrrul,rii nec, [ocr{oJrbny ,rrr,r}rr.rr{ }"4388 lt
1,4379 .racro BaMbrBaJrr.{cr, our.rccr.reli Hr. Bnu4y cJro?riHocrrr clerrrpa BBeB.qEr

[JIfl yMerr],tueul{.rr ouru6ox, BIrocI{MrJx IraJIoTfieHI{eM cleHT}]a o4uoli nolrrro-
I'IeHThr Ira CneHTp gpyrOfi, OI(BI4BaJIeHTHafi IxIrpLrHa xarH4ort irnHtrrtrr, r,rcrroJrb3o-
BalIHoft AJI.fl HJlaccl4{uxaqura, onpeAeJrflnacb fiaR yABoer-rHarr [o;roBr{}ra ar{Btr-
BaJIelITHoI,l mrrpl4Hr,I tlftrprr,i B ctreKTpe rnasHofi noMrror{e}rrbl, ualrepenuoi,r or
qellTpa lrauuii B cropoHy, cBo6oAHyIo or HaJro)flelrtrrrr Jrr{Hr,rrr nTopuuuofi noll-
[oHeHTr,I. Peayrrrarsr oqeHo]t cneHTpaJlbrroro HJracca rnannoir rioMrrorreHrr,;
rrpeAcraBJrerrbr na, (xrr. 3. BepurxaJrbur,rr{rr qeproqxaMr,r yHaBaHrJ cpeAHr.re
HBaApaT[rIHb]e oIUr{6KI4 cpeAr{ero oflpeAeJreHr4n. Cuexrparr,nrrir RJracc Bropr.rq-
Hoir ltoMrrouerrrr,r 6rrlr onpeAeJreH Jrlrlxb AJrfl AByx {aB, coorBercrByloqr4x r{ar.I-
6o.nsueli cltopocrr,r yAaJreHr{fl r,nasuorl Holvrflo}reHrr,r. flory.rennDre Br.raqcH[a
orMeceHbr Hpecrr4xaMrl rla $rr. 3. I(ax Jrerxo BrdAerb ua $laryprr, cilexrp rJraB-
nort KotvIrIoHeHrbI l{B}reuflercrr c {asoli or O6,5 4o O8,0. B6nusu {aarr lrtl
(uoueut coeArrlreHrrfl, ItorAa BTopr{sHa.E r{o}rror{er{Ta HaxoArlrcfl lroaaAr,r rJraB-
noii) cnexrparnlrr,ui HJIacc rnasEorl r(oMrroHerrrlr or(aabrBacrcn 6o,ree parrHrlrl,
qer{ B rrporuBorloJlo}r{Ho}I coeArdEeHr4r.r r,r B aJroHrar{uax. ,[ra BrracHer-rr4fl nprr-
qIIH I4SMeHeHI{rI CIIeKTpaJILHoIO KJiaCCa rrannOit ItOMlrorrerrTr,r 6r,r;r paCClrOr-
pel{ Borlpoc o ttocroaHcrBe r{}rrerrc]dBrrocrrd nprunii [orJroqerirra. fina aroro
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'crpor{Jrr4cr, saBrrcr{r,rocrtr{ 0,5W). I (r;ranuaa Ho}IroHeHra) , rratl4enur,rx, HaIt
yxasbrBaJrocr, Br,rrle, o r[yuxquu $aar,r 4;rn scex nr4urll,i, BxoA-srq,I,Ix B ltpl4Tepr{vr
crrer(rpflJrbrroir xnaccur[r{r(aqrru, rr AJrfl Her(oTop},Ix BoAopollHblx lrfirtwft.

Ilo4o6nrre BaBrrcr{Mocrw 6ttnu [ocrpoeHbr r{ AJrfI aKBriBaJIerrrIIbIx Ixlrprrfi
BroprJx froiroBrrrr rex )fle turluii, rr3NrepeHHbrx or ueHTpa tnlluli rnasHoft xoM-
IroHeETbr B cropor.ry oropr,runorl HoMnoHeHTLI, BltJrloqarr BI(JIa/I rocJIeAIreI:I,
0,51,V), I + VV), iI. Ha $wr.4 rI 5 rtoHaBaHLI Hexoropble I{B Brux BaBI{cI'IMo-
orerl. PaccMarpr{Ba.rurx, Morl(Ho c4eirarb cJreAyroqee Bar(JrIoqeHI,Ie. Jhaszlt
tprruneruoft cepfiu He I ?,,1"4471,4026,3820 e cnexrpe r.;raBnoli r(oMrlorleHrbr
nb^auurrarot ne6onrurre (+ 0,1 A) ,r*terretrz" axsusaileurrloli rlrIpl,Irlbr.
I4nrencnsnocrl BTr{x ifle r[rutli, B crler{Tpe nropnuuol:i HoMilo}IeHTr,I o6napyxtu-
Baer BHaqr{TeJrErrrbre rraMerreur{f HaH c $aaoft (rlruun norJrorqe}Il{a nropnunoli
HOMIIOHeHTbI CLIJILHee' HOIAa OHa l'ItrIeel' IIaHCI{MaJIbIIym CHOllOCTb npU6,nUXe-
IIlIfI, T. e. JII'II{III4 B ee CII€I(Tpe CLICilI€HT,I B TTOpOTKOBOJIIIOByIO OTOpOIIy OT

Jri,rur,rri rlasrroil Kol,rrrorrer.rrrJ) , tan r'r c grr.rnor:r BoJIr{br (y X4ttTl JILrHL{g Brolll,rq-
uoii xouuogellrLr ropaaAo I{ureHCI{RHee, aletr{ y }u4026, a y l'3820 npanrl'I-
qecxlr orcyrcrByer). fiplruepuo ranyro lne Haprr,rrryrroKa3brBaror.rlr{Hrrlr He II
X451t2 v X4200. B nururnx Hq r,r H., orN{oqarorcfl BHarIr,rre,TlbHLIe I4Br,IeHeiIrlE

ua6nro4euru,rx annr{Ba.lreHT}rrrx rxr4llr{H Han AJIti rnannoii, Tar( rI AJIfl ntoplruuoii
rior\{rroHenrti, lr c $aaoii I{ oT qIII(JIa n qi{I(JIy. I3ll4 HonrypoB roBopltT o ToNIT

.rro na6,nioAerrlrbre r{3N,rer{errr{fl aScop6qlrorulblx Ko}rroneut FIp lr H. o6ycros-
Jrerrr,r EMrrccr4el-r, rrax"rra4r,rnarorqelicfl rra arrl lrrrtrrlrr, floneger'rue 6neu4r,r h3BB9

(H. + IIe I) toxie BecriMa croxtlro. 3ro, nepontuo, o6ycnoBJrello oco6euuo-
cr.rrlrrr rreracra6u;rsrroil Jrrrllrrl,I He I X,3888,65.

Cpanneuue oxBr{BaJreHrrrr,Ix uILIpIIIT JIr{HI,Ir"I rrorJrolr{eHldn He I, Ife II u
FI e cuexrpe rlanrloii r(oMuor{eflTr,r, olpe[eJrerr]rtrx B r,IoN{eIITLr coe4unenr.rit
(tbasr,r 3-4't lr 100,2*; Lr aJlolraqrrir (Sastr'ltt,[ v1 t3..l ,6) , nor(a3aJro (t!ur. 6, 1,
.iepurre xpyxrHr.r) , uro na6rrogeHrnre aHBI{BaJrerrrIrLIe rxrrprlHr,r nr,rrrr,ul He I

0,u 11,// 0,1' ..

VL(Jd +d).fr
,t,z 0 6 , 0,8"0

v^(7?4),4
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n

0 z 0,a 0,0

v/^(/Jc.o t+d.zlt n

@nr. 6. Cpanrrelrrrc ariBr.rBairenrlrrir trrrprur rrrrrrfi ile I rr IIe II g.nn {aa
a- 10,1\ l (ll-4;(l ;6 - I0.Lnid.1,; e - 10,/r rI (13,0-14d,2).
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1
$..j^

i
-'*q5

j

I 0,2 4L 0,6 ,48 "/,Lt 
0 0,t tJ tt Uli CS /,0

w^ (z:e ). 0 v/r ( /J + o _ ruil,2t 1, i
(Dlrr, 7. To rxe, q?o Ea {nr. 6, 4lra rrarutft BoAopoAa

B CpaBrrtrBaerrrrrx..{asax trpaKrl{qecHrr oAnHar(oBbr. Jrw]f{w:fi He II saMerHO
ycr{Jrerrbr s6ilusu 6aan 4o ({ur.6, II). Jr,,nun BoAopoAa,'r.*o.rr, [epBbreTIJIeELI cepnu, fioHaBbrBarct 66nr,myro rzHTeHclrBHocrb B MoMenrrr coe4nubrufttro cpaBEeHrrro c MoMeHraMu eiloHrartruy ({ur. 7).

,{o cux fiop MbI paccMarp]IBarra ra6rroAerrrbre EHBrBaJreHTrrbre 111trpr4]rbr
nnF"uft fiorJroqeHr{r. B cryuae, xor4a crrexTpaJrbHbre JrrlrHrru B ctregTpax fior\{-
trOHEHT TOJIIIOCTbIO PASAEJIEHbI, HA fiOHTYP JIIT]E.:trII OAUOfi ROMtrOHEHTEI EAHJIA-
AbrBaerc'r rrelpepblBHrrft cuexrp 4pyrort. B pe3yJrr,rare aroro na6nro4ennrrft
rrpg{uns_ 6y4er r,rc*a}ne'. }tan-rorisarr. A. ilIafin lt4l,-noein; p. ii;6;
[15-], na_6.rroAe,Hafl axBr{Barrerrrrrafl rrrrpnH, (I7^),."*Ayo;;Ju"ruru c yrcrrr.-
xroir (W;)*"r cJreAyrou{rrM coorrorueurireM:

4' t,+ 0,t 00 /0
v^(Jd /td),/i

(l,ll''i,) roo,, : *r;(i4'n,),,.r,
(Lra,),,n0, : 

;hr(I4lr,),,.,,
r4e "I1 a I z - r,rHrelrctrrBHocrr4 Herrpepr,rBrroro cleHTpa rnaeHofi tr aropraunofirtoltuoubut coorBercrBeIrHo.

IIIafiu .z fletpn ,,oHaBaJlrr ra^]rie, sro, HorAa Her or,ocrrreJrr,rroro c],reqe-nun ,Iu]c.mit. Hol\{[oHe]rr,. pesyJrbrrrpyroqufi upo{rarr, 6y4er raHor-r Hie, HaH tr{npo{lrrr, nrar.rnr'1 naxi4ofi raa xoMuoHeHr rrpr4 orcyrcrBr4r4 }raJro}r{eHrrrr crre1TpoB,
npl'r ycJroBr4tr[' qro npoQraln cfler(rpaJILHr,rx nranrafi o6elrx HoMrror{eHT uAeHT[q-,HEI.

(3)

(1)

(2)

,(era (2) Ha (t), roJryqur,r

(*01,),",.

T. e. orHotrrenrae na6nioAellllrJx Dr(BI,IBaJreHTHbIx IIrr4llI,rH .llrutral-t o/U{oto r{ Tolo
?ne aroMHoro [el]exoAa B crleHTpax o6erax HoMrroHerrr ecrs uporaaBC/Ierrr4e
coorBercrBylotqero orHoIIreHI4tr trrcrr{HFrblX AHBLTBaJTeI{T}ILrX rxr4pLIH Ira OTIIO-
IrIeHIde r'rIITeHcr'IBIIocreil neupepblBrlblx cneHTpoB n 4arruoii 4rrurrd nonrrrr. ,(nayripoqelrHoro cryqali,_Tol{3 npo{untr crrerirpaJrr,rrrrx uranr,rr,i ts crrenrpax Kor\,r-rouelrr r4AeHTr.IrIHbr, (W7,,1W7,),,", : 1, ua6nrc4eui,roe orHorrerrue (W1,,'lV/7,)rro,5,,
6y4er o,,peAeJr.rrrr, orrrouerrrde r{rrrerrcr{Br{o"rad ,rarpaporur*rr-urcr(TpoB, r. e.
orHoIrIeHI4e 6,necua KoMfIor{eHT, r{JTrr pasrrocrrr r{x creruuocrelt Lm, : _2,5 lgIrl I, (gln 4annoii o6racur 4nrnrr 

-rorr"). 
A"o {ur, *orru cre*rpaJrbrr're

JII{FII{I4 OIIIIOTO II TO]]O ?HE ATOMI.IOIO IIEPEXOAA B CIIEHTPAX HOMIIOI{EHT PABAE.,te_ntr (anrrtrr4Tylla I/, rraficrdMaruraa), 6r,riz er,rqrr"rtrn, orrrorucirlrn /[y, /
fI4'1,),,,,5, no r'rr,rr,lr )."41fi1 Hc I,'t,4OZ6 (FIe I, He II), ilSii- Ui 'ii,

: (;*:),,", (;),
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1"4200 He II tt He, Hrn, Hr,-. Beilr'r'Il4nlr iloilyseHl'Ibl\ orlIoiIIeHI'Ifi upe4ctan-

Jrer,rl,I B ra6n. 3. [,aUn51e eroft ra6nr,Iqbl II6I{aB1,IBaIOT' qTO oT}IOCI{TeJI}'Hafl

r{rrrerrcllBrlocTb JTI4III4iI He II r.r H B cIIeHTpe BTopltc.uoli KoMrIOHeI-ITrI

Br,rtrre, ce1{ ilI4Htr{I,r He I. Orcro4a Moir{Ho safiJlr6qflrb' qTo BTOpI,{qHaf r(oNIrIo-
'Irerrra 1rMeer 6o.ree pauur,rr-l cnexrpaJrr,rrlrir HJIacc r'I \IeHbIrIyIo cBerl{Mocrb"

Cne4yer BarlrerurE,, uio nafi4enribre oruoilelll{fl I"IecHoJlb}io n{err.Elorcfl c d)aaoir"

B ,fr;" 7d,4, cootnercrByloa1efi-\{aHCI{NIaJITHOiI CHopocrll yAaJIeHI{t{ TJIaBI{oI"I

HOtvrrrOfIeHTEI, orI{olIeHI{n (V/t,lWt.,)gn6.1 IISUHOT6 6O71b11Ie, qe1[ B IIpOTI'IBon6-

;roxrttor'r {aae. 14S IIBJIo}I{eHHOIO CJIeAyeT' IITO Heilba.FI CqIITaTL HOI{TypLI Cflen-

TpaJrbr{brx Jrr{r{rrrt B crrer(Tpax no_r\,IrroHe}tT nAeHTLIqEbI}iII Ir"rII4 rloJlararr, paB-

rIr,IM eAI,II{I{qe oTHoIIIeH.,e \W\"lwr,,),,c'.. 0ro orHoIleIIIIe Svger o'lnuuo or
eAI,IrrIlI{bI IIe TOJIL}1o npII paS.rilItII4I,I CneKTpOB I(OI\'ItrOHeI{T (n arOU C;ryqae OTHOIue-

,rriu ,ru6rrAelrgtrx gr(BrIBaJIeIIrrIbrx Iu1'IIltrE (W7,lIU1,)n,'r.1 [oJI]I{Er'r 6r'rtr' paa-

Jrrr{Hlilt\,Iu AJIfl paBHbIx JII4H[it LI I{3\{eH;rLCfl c AJII'IHoit eolurr) ' Otsomenno
(1A7,,1W7,)u"t 65rqer orr[qubrM or eAI4r{I{IIbr tr[ B cryqae' HorAa rla Ar{cnr{ nol{tro-

IrerrT rrpOeHTIIpyeTCtI paBILITIHOS HO;111qeCTBO raSOBoIO BemeOTBa. B a'r'ou cly-
cae fl,,pousBeAeHl,{e (irl Ir) (w7.,1w7,)r"r AoJIiIiHo I\'Ie}IfrrE',cE c tfaaoii' ?I,,axo-
Heq, orHoIIIeHlle (W7,1W7,),r"r, 6y4er orJlr'lrlarr'cfl or eJI'IIII'IqbI, r(orAa B HolI-

iloHerrrax pa3luqHbr a${enrsr Bpatr{erur-tr, yarpor;rp6yneHqr,{tr rr pacrrtrlpel{Ilt{

BCJTeACTBI,{e AaBJreHr{4.

Ta6rrrqa 3

(D:I 3 a

SJreMcfir C pc;1uce

{3d ,6 7u ,1,

FIe I
He II;.
H

0, il6
0,54
0, 70

a,45
0,65:
0,7lt

0,40
0,60
0,72

Errna cAeJrarra [or1],rr1ta orrpe,r{ei1r,1Tr, p a3AeJrrrrlo De.trr4u4rrr,r (I ,l I ) n
(W."lWi)rrgr, yqr.rrrrrBafl ToJIbno nepBbrli dlant - llaBxl'lqfle E crler(Tpax

xorniro"eioi.-'Uo BaBr{crrl{ocrr{ gnBrrBairellrlrllx uI{}lI,IH .rII4iII,Iii TIe I (}"4471

u 1"11026) n He II (XX4542 + 4200) or crrer(rparll;Horo rtJracca ['tr31rueto4ou
nocJregoBareJrr,rrbrx rrpu6[r4[{eH[rt 6bura IraI,iAe]Ia ra rla1la crlenrpan],]Ibrx r(Jrac-

OoB, AJITI KoTOpoft OTIIoCI{TeJIbEaf IIHTeIICI,IBIIocTT JII'I}IIII"I He II n 1,5 paaa

6otsure, qel{ Jrrai.rl4ri He I, B coorBercrBr,rr,r c HafiAer{HbltrI HaMI4 SHaqeHr{eM rI3

Ha6ilroAegr,{fi (cm. ra6n. 3) . 3a ucxognrri"r cler(rpaJrrrtlLrl-I HJracc 6rrl npra}iar
07,5, coorBercrByroqlril Buaseur.rro cner(Tpa rJIaBIioii ItolvlrrolreHTbr AJrtI

{aa 7t1,11 r4 13.I,6. O:rsoruenrlro He II/He I : 1,5 coornerctnyet paBHocrb

cnexrpaJrbHr,Ix HJraccoB 06,8 - 07,5' Taruu o6paaou, Ar.fl HajtAeHHoI:i

paBHIIIIbI CleI(TpaJIbIIbIX HJIaCCOB I{CTL{}1IIbIe OTIIolIeilIIfl SKBTIBaJIeI{THLIX UIII-

prrrr 4oor.rrl,r 6r,rtr, paBllbr AJr.E JIL{}II,II1 He IL - 1",16, 11n He I - 0,77. Hauru
orlpeAcJrer.rr{rr crIeKTpa BTopuarr-roli Hor,rrro}relrrrrr no rla6Jlro,leuur,rr,I SnBIIBaJrelrr-

Irbrrvr rurdpl4llaM JIIIHIII:i AaJII{ AJI;I IIee ranylo }fie oIIeII}iy C[eI{Tpa.
3rra.n- oruorlrenr{fl }Ia6JIroAerIIIbIx (I'V)."1W}.)uo6,1 u rICrM}IHwx (Wt"lWi.,)uc,

eHBr{BaJrerrTHt;Ix rur{pl{rr, 6lrrlo HaiiAeuo orrlorucur,re (I 2i I;} IlHI'eHcI{BHocrefi
HerrpeprJeHblx c[enrpoB Itor{rrouellr co]rJlacuo $opuy;re (3). Ouo oI(aBaJIoCL

paB;r,uvl 0,52, uto coorBercrByer LIrL : 0*,7L-
Kax ynre orMeqarocb Bbrrrle, AJrfl co0Ar{Her{I,rrr, HorAa Ile}Irpr,r JIrdIlr{lI B crleH-

Tpax Hol\{rrorrerrl' ooB[aAaIoT, pe3yJllrl{pyrcql{ii upodiu:rs 6yger tor }Ite' IIro I'I

npo+uflb Ka?fiAoif rra noMloHerrr rrpr{ orcyrcrBrlr{ I{aJ:toi{ieltl,Ifi crler(TpoB B cJIy-
uie, ecrlr [po{I{JII{ [AeLIrI{qH},I. !,nn uai:r4erHofi paBHilqlr ASp 1l Atru..ranme
oHa3r,rBaercrr, qro r{crtt}rHafr aKBldBaJre}rrHa.fl [Ir{pI,IHa J1{Ilrrit rJraBEoft }io\r-
floHerrrr,r AJrfl Saa 4rl E 10d,4 panna IIa6JIroAerIiloiI'
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B enouraqnxx ($aer,r 7rt,4u13d,6) , HorAa IIeHTpEI llttTr.ttit B cIIeI(rpax I(oM-

rroHeHT I4MeIOT &IaKCul,iaJIbuOe paBAeJIeIII,ie, Hellpepr,rerrr,rr,i CIIeHTp O4uOfi XOm-

rroHeHrbr HaHJraAbtBaercfl rra Hoirryp ilLrLrtrt 4pyrorl. IIo uail4enl.Ibrl\{ orlro[Ie-
uuxnr (1r/11) It (Wr."lI;V7,)u".,, 6srnr,t oilpeAeJIelIl,I IICTI,IHIIIIe SKBI4BaJIeHTI'IIIe

rirnpuuur-nulrflii s cn-erirpax o6eux r{oNIfIoIreI{T uo ua6nrcgeHHbrM siraqeHl4fl\'I

\Yf ,oan. flonaran L,' 11: I tr (WulWi,,) : k, roryquM

ll-,,,,,,., ([ L l;1l-1,,,.,,-,,

I I /\
I | ,.,,,,, I [-I, ,,,,0, .

llolyueuirrre TaI(I,IM o6paaou Wt.rr", AJIrI lvIoMeIIToB oJIoI{Iaq[u CpaBHI4BaJIIdCb C

coorBeTCTByIoqL{MlI BHarIeHI4flMIa AJIfl cOeAI{IIeHuf (Oa3a 10d,4) , B KoropoM
na6rro4er1uar{ ar(Br{Ba;rerrrllar:r IrrI{prIHa rlrHurr AorI)ItHa oi,rrb paBHa r'Icrr{}IHoI'I.

I{aH sraAHo us Srr. 6 (1 l,r 11) (cner.uue Hpy}ItKi{) , B o6elIx aJIoHIaIIlLax I4H-

rerrcuBuocTb JII,IHriii He I u He iI yBeIuseua. 3uaqerlr'rfl Wt, rr", JII{}rI4iil EoAo-

llo4a trpr{ DToM B opaBHr4BaeMsrx Saaax rlor(aarlBalor 6rr,rsmoe coorBercrBr{e
($ur. 7). orcro4a, rro-Br,rgr{MoMy, Mo}rHo saHJrroqr,rrrr, qro cucreMa or(py}Herra

HeoArropoAHoii o6ono.rxori, noropa.E npoexrrlpyer pasilI4qHoe HoJrr4qecrBo raso-
BoIO BeIqeCTBa }ra AI{CHII It0I\{II0IIe]IT B paBIIbIe I\{oMerrTbI, I(, MOE(eT 6lttr,, uar-
IIIICTOCTEIO I{OMIIOL{eI{T.

4. f[apaue'rpor arinocrpelbr rJraBl{ort KoMnoHeurhr

,(xn coegllreglri,i no 11oflyareHr.rbrM D]rBr4BaJreHTIlLIM lrrr{prlua\I lurrrali roriro-
uleHr{fl B crlegTpe rJlaBuoi{ r(ollrroHerlrlr 6rt:rr'r oupe4cJIeIIbr noJrlroe qprcro aro-
NroB BOAOpoAa I{a BTopoM ypoBIIe, rielitpansnolg reJlI4.E I{a ypoBllflx 27P0 uL

2::po fig:rrytgrIpoBaI{Horo IeJIIlfl Ha ypoBIIe n : 1J,, a TaI(Ete gJIeKTpOHHa-fl IIJIOT-

HOCTT, B aTMOC&epe r'rraBEoil KOMrrOHelIrEr.

a) JIuuuu BoAopoAa
,[,nx oupe4eJrgrr[Ifl lfoJrHoro rir4cJla aroNIoB I'Ia BTopor{ ypoBr{e r4crIoJII;BoBa-

racr {opruyJra AJrfl ofirr,rqecHr/t 
"oHr(oro 

cJIofl, cB.flSbrBarorqafl aHBr{BaJlerrrrlylo
rlr{prlr.ry (W) t:r,utrft 6anr,neponcrori cepr,{lI c rIoJIHbrM rrlactrIoM aroMoB Bo BTo-

lloN{ cocTotrHrrrr B 0ToM CJrOe:

--2 12lV^:';,:! lA'0,r1.r.

Iloruoe qficilo aTOI\{oB N n.rH onpeAeJIaJIocb HaH IIpeAeJlblroe (uaxcuuansrroe)
aHaseur,re I{a fipldBofr 1tg i'(io,rff, ru) , uafi4euuoe IIo IAt. B:llcu];rax alrreHoB 6aJIL-

NlepoBcnoii cepbyt. orrr. 8,-6 rroxa3rrtBaeT xoA 3aBrrcr{MocTvt lg, No,rH or
,oin"p1 ,runraft. Fesyna:rarr,r BI;IqIdcJIeIII{fl IlpeAcraBJlenr,r s ta6a. 1r. flpeAens-
Hoe MaKcrIMaJIE,IIoe BriaaleH]{e Ig N o,rH, paB}Ioe 15,35, troJIyrIr{JIo0b oAHo 14 ro
?fie AJr.rr o6eux {as. BogopoAubre ilvrr,rri LrcrroJrlBoBaJIIacb I(Ji.[ oupeAeJreHu.E

BJreHTponlroit rouqeurpaqltra a aruocsepe uasnofi noMrloHerrrl,r. Snexrpou-
IIafl HoHqeHTpaItrIIE oupeAeJIfIJIacl' AByMfI MeToAaMI{'

fIo uorrepy uocnegfei,i Ha6JrroAaeMot:i rrpr,ur 6a.nr,lieponcHoii cepuu l,13

cooruo.ueurad 
-,[,. 

tr4nrnprca u 3. Ten;repa ItGl, cBtIBrIBaIotrIeIo HoNIep [oc-
ireAIIeii Ha6JuoAaeMoli nunura cr1el(rpaJlbrloft cepura BoAopoAa IIJII{ BoAopoAoIIo-

ao6.ro"o aroNra c a{r{reHturr-roi,i onentpouuoi.t rlJlor}rocrrrro cpeAbr, B r(oropoi{

era JIr'IrJI4.fI BosHrrHaer lgn" : 23,26-7,5 Ig'nr'Holrep [ocJIeAIIerl Ha6nroAa-
eMoii [r,{H[r{ HaxoAl{Jrca: a) rlo BflBl{cl{r\{oirw Wa ot lz (Sur. B, a) u 6)-rro
BaBr,rcr{Mocru ,Ro ot rz ({rar. 8,6). finn Ka]I{AoiI I{3 paccMarp_llBaeMblx 6aB
6brno sesro CpeAHee BHarIsI'IIIe l\J1tt rL, [oJlyqegfloe AByM.fi CIIoco6aMpI.,Cpg4ue_e

Bi{aseHr.re n io, Saaor 4,1 or(aBaJrocb paBHbrM 16,7, AJrfl {aarr 10,1r-l(ltt,5.
Coorsercreerrgo Ig n'" gnusaan4o noJlyqlaJlcfl paBHbIM \4,09,4na {aerr 1"0,4-
74,r,\2. Cornacuo 

- IzI. [touunony 1L71, trpr{BeAeuHafl RLIITe {op,vyna 4itet
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troJrHyro HorrrleHTparlrro 3apfl}r{eHHhrx qacruq. rlro6rr noryqr.rrr, EJrenrpoH-
Hyro urorrroclr,, neo6xoAr{rro }t sHaqe}rr{rrM, fioryqeHHbr]r IIo arorl {opuy._te,
np]4Aarb rrolpaBr(rd Llgnr: -0,74 (4nr aneaA uo4o6noro cler{rpaJrbHoro

[,t

4z

0

o$f"
.3

/4

(Dnr. E, 3atrrclrnoctr, ariBrrBaJrerrr rrbl-f, rurrpirll
.ltrrtlrtl lo1o1,o4a (a), r,ry5rttrr,t .nrrrrrrii (d) tr

lgr\'0,1 .11 (n) o l tlotre|a nrrrurrr
Iilli';titiir coortsero.rBl.'r{J1, (raae 10d,4, rourtrr - 

(3.-4d)

IiJracca). Tor4a lgn,6ygyr paBlrbr 13,95 l,r 13,98 cooraerc,rBerrHo A;ra 6aa 4lt
fi 70r,4, T. e. npanTr4qecxr,r ol(r,{Har{oBr,r.

Bropoii crroco6 olpe/Ieneur.rn lgn, ocnorrarr Ha [peArroxoi,]ieur{r{, .rro 6a.,rr,-
[4epOBCI{I'Ie JII'III,III paCUII'Ipe]IIrI ]{eiliaTON{ltbInrLI s,rleHTllLIqeCFiII.IIII IIOJI-AJ\{I4. 'B sTOIA

Ta6.-'rrrrla 4

ttd 10d,4
if rrrrn:I

1g.n/6,e /1

4il6l
4'\40
4102
:t970

3889
:t83;
:1798
'J771

:1750

)IJ+

)7 t2
:i744

--i ,:]J0

-1 , G55

-1,896,-- 2,005

-2,26i.i--'),415
_1,1;)LtD

-2,66s
-:, 

I t I

-2,876
-2,970_11,057

-l ,D/,J

(t,01Q

0,004

--0,0117

--0.0;r5
-0, 11rl

- 0,lstl

-0,420
-0,602
-0,678

t4,793
1.4,972
15,055
ts,255
15,293
15, {85
15,226
15,T87
15,207

-0, u01)

t),021
0.0:17

- 0 . 0.12:

-0,072(1,037

-0,009
-0,187
-t),244
-0,388_0 ficri

-U,;38
-ti 

.qr[,

14,litt)
t4.5r7
| 4,718
J 1r, 99(i

1;. 189

1;.301
1;,260
1;.',;\29
1r .29S
t.i, 16r
l:i .,14 I

l; ,'t 49 :

tlo -i- llc II
II, -,- IIe II
lrs -l N IrI

'[] e

Ils i IIc I
iI,
tIl0
llt,

l Irz
FIrs

II r+

II, o

t113 l- IIe I
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IIpeArIOJIOEietTtrrtt ne olpeAeJrflercft 14.3 coorlrolireHl{fl, cBrrsr,rBarorqero SnBr{Ba-
.Tlerrrrryrc Lrr4prrrrlr BoAopoArrbrx nrtul.rii c a{tfexruauor,i anexrponnoft uror-
HOCTbIO 7?E II IIOJI]IbII\{ qIICJIOM ATOMOB B CJIOE ATT{OC{EPIJ, ]'AE RO3HUHAIOT BOI(O.
poArrr,re Jrtrnrttt t N,rH:

I I 
'n'' 

- ,/( lYn,, It ,," '' 9)" " 
,

r4e .R. - npeAeJrbHatI Mar{cl4r\{aJrr,lrafl r;ry6nna iltrttrrrr, ua6.uro4aelrarr B cne6-
rpe BBeBAiri. B 4annonr cryqae ona paBr.ra 0,22 ($ur. B, 6). /{ - xoosdlraqr,reur,
aanl'rc;rrqr,rii or lrrrapnoBCI{I{x I{oHcrErrr. lToc"rre4ru,tii ar,r.rr,rcJrerr itr,rrub AJrrr }re-
cnoJrbnr4x rrepBr,rx rlJreHoB 6anrl,reponcxoii ceprra or IIr. Ao Hs, Mr,r naor.,lnt
rrprm{errr,rrb_ary {opuyry rrrfrxb 4nl }I.,, r,r ro c ocropoxirrocrbro, Btsr,IAv ror.o
_qro H,, FI1, a r{HorAa 

-"^ Ilt " FIs racxa;,ricrrr,r elrlrccraeii. }dpoue ror.o, IJg
6.nerrguponaua c N III t')'4097 

" itos. fina No,rH 6ulo nexro Brraqerrr.re,
oripeAerrcHl{oe Bl,rrl]e.3naqenIan lgn.(H,) or(aaaJrr{or, pann},rNrr{ 13,70 u L4.28
coorBercrBeHHo AJrfl Sas n6;rueu /7rt s'lQn,\. Cpe4}rue BlaqeHr,rr{ lgn",'no,Iy-llelllil,Ie ABytlLE r,rero/{aN{rrr, paBrrbr {3,88 n 11t,13 gwt dtaa 1ro , 1grt,4.

rJlr,r.rirure rr,runii He II lr,rxneprtHrorcnoir cepnu ,a irrrrr, 6anr,lieponciroil
cepr.rrr He yqr4rtrrBa.uocr. cy4a uo cna6ocrra .nurrur,i He II y x3g23 li l,3g5g,
h{O}HIIO 3aHilIOaIfiTL, rITo OI'ILI IJJII4flIOT }Ia iILI}IrIu 6anuteponCHOii Cepnr,r tlartrf
Ao rz : 7 wntr B.

/tl +

/* r Lgf

(Drrr. e Ban,r,^rocrr,.lyl,;fl::"lill:: 
;::: J,, 

rr Fte rr (6)

ilnnr,rn rrorJrorqerrr.rfl He I r,r Ife II
crreHrpe r,tannoii r{oMrrorreHr},r ira6;rro;larorca,lrtrr}rirr{ uei.irparr,noro

lpfiIra,qJre,r{arr(r,re cg-p4rly 2t:tP0 - n3D, 2BP0 - n:}5, Zr.po - nrl),
nrsou "rrr.rrrr4-E 2Ls - ([ 3965) , a rari,,r{e rv'utirrour.rarrpoBa}ruoro r.eJrr,rfl
42Fo - nG.

/6

/5

/1,

/5

2

6)
B

TEJII,I'{ ,
nlD
cepfil,t
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Ta6nrr{a 5

.d rd

.l 
-{

10d,4

lgl

441',r

/+026

3620
.:, / UJ

3634
47t3
4t2L
3867
4922
4388
1+t44

4009

,tntz
3606
4438
41.69

396J

-0,9111
-1 ,:l;lt
-1 ,6 il
-].,f 

ri

_.2,071

--t ,9l'r6

_2,695
_0,919
_i , :l1G

_L,67lt

-1 ,928

-2,1.31.
-2,30:l
-2,531+
-2,5.19
-, 

trt

-1,294

-0,252
-0 ,481

-0,495
-0 ,481:

-0,3(i6:
-0,796_LJ . /DX

-0,81,1r

-0, t]20
--(.t,824

-0,854
-0,678
-0, !121
,-0, 959

-1,2?0
-0,SJ/r

13,411
1:],691
t4,027
14,,:i06:

14, 638:

13,847
'l1+,]87

11,i20

j:l ,Ji)
1] ,57 T

'i:),,919

[4,),21)
1.1, 259
14,528

'l4,t 1Y't

1"",297

-n rq,

-0,:i88
-0,398

-1,097

-0,824

-0 ,8i-r4

-0,678
-0,770
-0,638.*0,920

-0,824

.-0, JllB

I :1 ,371
t3,784
t4,124

13 , ;4,0

1:],911
14,7;0

t:.,,,281

1:,,817
14, Lr0:l

I /+ 
, iliiO

14,260
14,003

1;1 , 61:i

2BP0 - 4sD

-5
-6
-7
-8

2sP0 _ 435
tr

-6
27Po _ 4tD

-6
-7
-8
-9
-1{

21P - 51,S

-6
21S -

Ta6nrrua 6

tOd , 
z,

Ig l[, 11 I rg r,,, lr
l_,__

zt,) 1,7

,1200

1r026

3913

?81lt
.t /J_i

4)Ii0 - 92G

-LT
-t3
-1,5
-,1740

-2r

-1 ,7.X)

-2,1'00
-2,450
-2,68ii
-2,8'42
-2,996
-'t)'t';-i

-0,229
-0, il98

-0 ,508

-0,585
-0,796
-0,620

1.4,240
14,509
14,78?,

14,968
4.1*,927

15,265

-0,408
-1 ,31i0

-0,63B
-0, 678

-0 ,8211

-0,585

14,001
1.4,287
14,653
14,875
11r, 900

l ii . :100

Ha ocnoragurl trofiyrlegHbrx eHBrrBaJIer{TIrbrx llltaplnu ltvuttft ].eilltfr dbr[rfr

otrpe[eJleubl qI4CJIa aToMoB reJII{f B aTMOcQepe IJIaBEOft ItOMtroHeIIrbI Ha ypoB-

:gfl,x 23P fi zLP IIaA I c.,nz froroc{epbl IIo {optvtyre Alrfl orrl'Iqecl(tr roHHoro

cJrofl AJrff coeArrueHlIft ({ruut 4d i'L0d,4). 
'Peeylrrarll 

BbrtlllcJlennfi' lg N iH
4ilfl Fie I ra He II uplrseAesLl B ra61. 5 n 6 coorBercrBeHllo. IIo AaITH6IM artrx

. Ta6rnqa 7

O)aBa, EFrr,I

3d-4d 
I 

ro",a

1g n" (n,,r)

lg n, (II 1)

lg lVo,r11 (iI)

i3,95
13,70

45,35

{3,98
[4,28
15,35

1g Nr",, 17 (He I)
lgI/aIl([Ie Ii)

'15,00

L5,20

14,,95

15,20

L92

Ig TIr^ Ig N,' /7 Ig 1Ir^ lg NrH

Oa3a, Arrn



ra6rr,rq 6urlr uocrpoerrrrr BaBr,rcr{Mocru lg Ai,,1,H , lg N r,pH (}Ie I) it lg N aH
(FIe II) or lglTlnx o6enx{aa ({1rr..9, a,6).Ilo ocu a6ulucc orxJraAbrBaJracr,
Beilusuua 19 f , ran HaH B DToM cJryqae Mbr MoH{err cBecrr,r H oguort npunofi Jr}rr'Il,ur
paarflrrHrJx cepuii. Berr,runrrrr lgNr,pII (He f) 6r,ui.r cre4eribr H BeJi],rqrrrral,r
lgNr.pH (He I) upr,r6an.nerrraeM n rrepBrrru 1ggr.p/g2,7,. IloJrrroe qlrcJro aror\,roB
H&xo/{r{Jroclr I{alt r{aHci,rrraJrLrroe Brraqcrrr,rc lg N,I} Ha coorBercrByrorqeir
nplreoii.

B ra6n. 7 upe4cranrieHr,r flapal{erp]rT, rro.rryqerr}rbre rro Jrr4rrr,rflr\{ RollopoAa
rI reJrr,{[ 4na arlnocdlepr,i r,,raBlroii rtounoircrirrr.

5. Suuccus B crrer(rpe HD 47129

B cuerrpe HD 47129 pa6.lrogaerct_pflA oco6enuocrefi. It nx sucily MolnHo
OTTIeCTtr DMtrCcl4to B JII,IHI{fix BOAopOAa Ho, HB, H, Hr, B JII4Huflx He II fr4686
u N III ?,"1,"4641-34, a rar(xre rroflBJleutre rr.rurafi trorJroqerufi o6ororlnu. [tax
y)fie orMeqaJrocb Bbrrrre, BBUAy cromnoli crpynTypbr otrefiTpa atofi'.gnofiuoii
crrcreMbr, ooo6eHHo B o6Jracrr.r H,, - Ht, gna o6pa6orKu aroro yqacrHa crreKrpa
sanaz 6r,rn [pr,IMeHeIr AoBoJIbr{o rpy4oeuxrafi Mero4, paapa6oransrrfi ua Ogran-
6yprcxoft o6iepuaropur [18] I{ AoBoJIbHo ycnemHo rpuMeuflBrnfiftcfl P. [ty-
uafiropo,4cnoft [19, 20].

,[,na namgoft Saar,r ua6lro4euuft rrruxp ofr oroMerpllrlecnl4e Bautrcu ctrer(rp oB
Ea yqacrHe cnel(rpa Or H.s Ao Ho IIepeBO[I'IJIIIcb c troMoq,blO XapafiTepI{CTII-
qecHrrxHpr,rBbrx r 1g.I, fiocreqero [oryqeHHbre Batrrrcrd n lg"I ycpeAHflJr],Icb rlo
ToqnaM uepea t .4ttt, ,t fio ua6rrogenuofi cpeguefi BaIIltcI{ trpoBoAtrJlc.fl Helrpe-
prrrnr,rft otrer(Tp. Tarort o6pa6otxofi Mr,r vMeJrr{ BoBMo}nuocrr srtssutr 6oxee
qerr(o HeaoropLre oco6euRocrlr clefiTpa. Hau6onee rautepecuofi oco6ennoctrro s
r,rccJreAyeMoit o6ractu cnexrpa .EBJrflercr{ rloBeAerrue tranr,rfi He II }14686 vt

N III ?t)t4641-34. H coxareHr{Io, AJrfl o6nacrr,r Ho ne 6ruo floiryqeHo
MarepEaJra na6nro4eurarl.

flonegeure nnnnli 1,4686 He II, Bepo.rlrlro, BBIIAy ee cnomnofi crpyr(rypbr
Ee paccMarpr.{BaJrocb aBropaMlt flpeArxecrBylorqux [ccJleAoBa]rlrfi. Jhamn s
pa6ore 121 0. Crpyne orMeqaer,.rro 14686 He II aulna Hax cna6afl Aerrpeccrr.fl
MelnAy aMr{ccrroHur,rMr{ KpbrJrbflutr. flpuneneuubrft EaMr{ Merol{ o6pa6otxu gar
BOBMOlnlrocTb AeTaJIbHee uByqI,ITr, IIOBeAeITI{e otoft luur,tlt co BpeMeueru. Ha
6n". 10 uoxaaaun ua6xro4eunne Kol{rypbr nranuft He II 1,4686 u N III
LX+AL-S+ B nrrreucrlrBHocr.flx Airr Ka)figoft {aau na6nro4euzfi. Cnera yna-
aana {aaa u ctrpaBa s cmo6(ax - 

qrlcJro ua6lro4euufi. 3a egru}rqy flpullflra
eAI,rEr{rIa HelrpepbrBuoro crrerTpa. Beprranarbl{rii\{fi ltfrla?ttrMtt orMeqeubr noJro-
E{errn4 BBeaArrbrx tunwfi rilasuoft r(oMrIoHeHrLr }'"4713 He I, 1,4686 He II u
1,4641 N III. tr4epaccMorpeErr.f, Drrrx Barrtrcefi rerno BLtAerr,, qro trrtrnrrfl. 14686
He II na6rro4aefcx Har( Irrrpoxafi svrvrccvtfr. (uopa4xa L500 nwlcen), ua moto-
pyrc HanJraAbrBaercff a6cop6qnonuoe flApo. flpuueu aro a6cop6qlloul{oe-flApo
irr.recre c awtccueiE Merrger cBoe rroJroEterrrle orrrocr{TeJr6}ro aaea4uofi a6cop6-
qnonnoft fifr:artm He II 1,4686 rnasuofi KoMrrouerrrbr c {aaofi. Izlurescrasuoctr
g6frccv;1t Mer1f,eTofi He ToJIbI(o c {aaofi, Ho II oT ltrrrxila I( qr{ItJIy. Mr,r oqenr,rnra

xoflfiqecrBo BeJrr{qr{Hbr arr{x cMeqeuufi s rcx,lcen rI rrauecJru ra rpa{ur npranoii
fiyqeBbrx cnopocrefi (Srar. 2, rrrrptrx-nyur(rl{pHafl Hpll_naa)-.- flonyueuuir rpnrar rBMeIreHIr.rI cr(opocrrr 4,nx a6cop6qfiorruoro JrApa

roBopr{r or roM, vto a6cop6r{r4ouuoe flApo Jlldrrr,rw ?u4686 He II ue [puHa,4JIe-
Ir{rIT rII[ fi lJlaruoiir, Hr{ H BToprrqnofi rounoHel{TaM. Br,r,nu cAeJIaHLr norlbrTl(tr
I,rrrTeprrpertrpoBarb ee HaJItrrItreM rloroxa B Cr{CreMe: Ho ntt4 na6ruo4enurrx
I{OErypOB ttu.Fluit AOBOJIbHO pe3no UBMeHfleTCtI, eCJI}I, I4CXO[.E IIB trpeAIIOJIOXe-

IrI[8, r1ro aMuccr{orrnbre JII{HIrr{ o6pasyrcrca B ciloflx, HaxoAflqrdxcrr Hecr(oJrblto
rnrmo o6paqarotrlero crro.a, yqecrb r.nfiflr.:u:e uraunfi [ourorqenl(s ]"4686 He II,
lp[rragJrex(aql[x arMocsepau .caMllx BBeBAIILIx ItoMIIoHeHT. fina UCupan-
JreEtrfi aMllcguouuot-o liouTypa s 14686 Ba El[]r{eJle}fiarUue a6cop6quonnrre

13 .tIBu. Iiirllr{cHol:i o6cclruar'.. r. XXX\II 193
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JIIIHIIII B CtreHTpax I(OI[{II0I{eHT MbI BOCIIOJILSOBaJIIICb CoOTEOmeElIeM, troJly-
qerrnr,rM P. HyuafiropoAcl{oft [20], Wr (4542)lW\ (11686) :0,76 [rrn sBeaA

uolo6uoro crer(rparrbHoro HJIacca. A6cop6qltouunfi rouryp 14686 He II rrlu
roilyqu"ur{ troHoHrypy }'"4542, yqrfi Muox(rrenr 0,76. Ha $r.rr. LL,a,6 trpegcraB-
BJreHbr oMr{cctroHrrbre norrrypbr t4686 He II, [otrpaBJIeHHbIe Ba II[rr(eJIeE(a-
qyro a6cop6quro He II. @rr. lt,arpegoraBJlfler na6urogeurs dtmarlx ilepl(o-
loB nepBoro urxrra (1-8, uoa6pr 1963 r.- uapr 1964 r.) u {url 1"1,6 -
ua6rroAeuun 6ruanzx trep?IoAoB Broporo utrItJra (22-34, ceutn6po 1964 r. -ruapr 1965 r.).

Pacclrorpenue arux puoyunoB rlpllBoArrr K cJreAyroqrIM BafiilroqenfirM.
IzlurencusuocrB BMr,rccrfi MeHffero.fl c Saaoli I{ or qffi(Jla H qI,Ir(JIy. Houtyprr,
coorBercrByroqrre rrportrBotroJro]I{EbrM MoMerrraM ooeAranesuft, paafiuqrrr.
B coe,qfiueur/tr1r, KorAa BTopr,Iquafl HoMtroI{eHTa rlpoxoAtrr BrIepeArI r.irasuoft

rDir. 12. I{Bueueutte IrrlrclrcrrB-
rrocrrr Dr{rrccl{r ile II y 1,4686

c rfaaoii
Crrrllllroii,nrrrrrrcii coc;1rurelbl !To.Irirt,
cooTB0TcTB.l'()trlrre lrclltsolry llrlriJly,

rn,ll,rtaotsoi;i - Llopolty

/'1+!/z " ''orurr,ul{, /z /4o/2

($asLr 1gtt,4 u {0,1,00) , aNlr{cc?rouuoe ,r/Ipo uecr{oJrr,r(o acuMMerpr4suo, c
peanorl a6cop6quonnoii rpaunqer:t c (ruoneronoii croponbr, Ba r(oropofi cte4yer
Drrr,rccrlotrrroe HpLUIo, C Hpacuoii croporrri I(orrryp rApa AoBoJrrrno rrJraBr{o
lepexoArrT B KprrIJIO. 3rO Xapanr:eprlo AJIfl [epBo]ro r.r BToporo qr{r{JroB na6nro-
geunr'i.

I(aprlrna aMr{ccrrrr I{rrafl B rrporr.rBorroJro}nrro}[ coelu{rrerrr,rr,r n6lraar,r 4'1,
KorAa BTop[qrrar{ Hoxrlorrerrra rrpoXo,{lrr iroBa/{lt r.rrasrroii. Ec.rrra e nepBoru
lr{r,rHJre o\Irrccrroulrbrii rtontyp flecxoJrllto roxonr rra flo}rryp n rpaae 10,1,{ 16 uo
BTopoM rtrr{HJre (Saar,r 2,1,9, 3d,6) Br4A riorrrypa pe3no r,r3r\,reluJrcfl 11 B0Jrrrqrdria
Br,rrrccr'rrr BoBpocJra, Bo npeun aJIoIIra{r,IrI, coorBercrByrcrqeft yAarreurrro rJraB-
noii xorrruoHerrrbr ({aar,r 6tt,7 - 8'i,2) , ua6lmAaercrr cr,rJrbrloe Dur.rcciaor{}roe
,rApo, cKopocrr, Itoroporo coorBercrByer cltopocrrr rnaerroi.i nolrtroHerrrlr, n
,rApy rrplrMbrxaer c noirorr(oBorrIoBoiir croporr6r Dlrrrccr{orrHoe r{prrJro. flocneA-
rree, Beporrrllo? cBrIBarro co B'r'opr4rirroii rtolruouer-rtoii. I4rrreH0lrBllocrrr arvll(ccrlr{
IIe II B aroli anolrraqrlrl, rali )Ito HaH i B rrpe4rrrecrlryroqerf coeArrrle]rr.ril,
aarvrerr{o rrerrflercfl or qlrxrra H I{lrltJry. J3 uporlrnononoixuoi'r DJlo}rrai{r{rr eMr{c-
cnorrrrr,ut Horrryp r.IMeer 6d,rr,ruee HpbrJro c /IJIrllrrIoBoilirosoli croporrbl. t{r'o6r,r

fiorlr{peTrree [peAcTaBrrTr, ce6e HapT],IHy rrepeNrelrHocrrf 3]rr,IccrlJa, 6rrrrr cAeJrarrlr
Horr,rqecrBerrHr,re oqeur(rr-ee B paaflr,rx tbaeax. Ilpra a:rou 6r,rra nr,r61:arra oArril rr
ra ?ne rpaHr,Iqa ( l_ 15 A or ro"norrrcrlrfl a6cop6qlrorruoii tr,rnulr i,46BG) a;rl
ucex Saa.

Xo4 r,ra,neuenr{fl r{rlrerrcr,rBrlocl'r4 aN{r,rcci{rl c tlaaoir EoKaBa}r ua Qnr. 12.
Itair nu4uo, Ha6nloAalorc.fl BHalII{Te.rrbrrrio paBflrlrrufi B r4rrrerrcr{Brrocrrd aN{I,IC-

ozu r {asax or 2d,5 4o Stl n AByx i(rIItJIax, a ran?ric r{BMerreHrrrr ee c rfaaoii.
Tartoe rroBeAeirr4e DMr4colru, tro-BrlAr.rMolIy, AoJrlnlio yHaabrBarb rra rrecrar{rlroHa[]-
Eoc,rr, rrpor{eccoB, o6yc,non.uiruaroiqrrx rro-EBJreu?re Dr,rr.rocrrpr y ],4686 He II.
3r'rrrccns B Jrrdrr,r-rrx N IIi )"?,"4641-34 rarutto 6r,InaaicrpaBJrerra Ba H?rineJre[ia-
ulue a6cop6qr{or{}rbre rrrtrtlll Jr}Irrrb AJrfl uecxoJrsrrrax {ae ({'1,1 L0t,4, L2(r,9i,
t}d,02, 1,4d,25)" fl,na uoupaBJrerrldtr aN{L{ccLrIr B ltwrlltti X4634 N III 6panacs
iTrrrrrrfi rrorJrorqeurrn ?u4497 N III, [ocnoJrbuy ara drrrrrr?{fl Tr Jtr4rtrltr rrorJloq,e-
lrun ?t4631t rrMelor oAr{r{anoBr,re BrraqoHr{rr Ngl. Benarr;.una Ngf arrn ;ltrnt4rr
)'4641 N III e ABa pa3a 6olr,rue, rreM Y ?"11097 N III. Ho uocxotrrny 1,4097

,96



N III npraxg4Tlct,alloJroryrc qacrE xpunofi pocra [18], ro AJrfl rlrctrpaBrreHtrf,
sutuccwu ),"11641 N III Ba Hr{?fleJre}fiarr\yrc a6cop6quouuyrc JrrrHr,ro Mo}r(Eo
Ba.firb rar(me ?,"4097 c Mgo)r(rrreJrevr, 6araaHzu n e4zuuqe. y un 47/l,zg $u-
nrau O II fle ra6ilrogarorc.fl, ran qro Her ueo6xogrmocru ,rclpaBJrflrb ?,"4641,
aa a6cop6quto s 1,"4641.^9.II..I{1 {rr.__1_3 rortaBaHbr r{crpaBJrenrrbre xogrypbr
oMEccroHEbrx nr.rsraft 1"4641 w 

^4634 
N III gm yr(aBaHHbrx nrrme Saa u*ecr^e c,

r(ourypaMr( ?'4686 He II.
HonrmecrseHulre oqegr(r,r ur{reHcnBrrocrrr oufrccnv. s X4641 u 1u4634 N III

trOABOJIflIOT CAEJIATT, CJIEAYIOqI{E BbIBOAbI. B HD 47129 I{HTEHCITBHOCTb EMUC.
ofrfr. ),"4686 He II [pr4Mepno B ABa paea 6orrue rrHreHcuBrrocrr4 cpe4uefr

I
lrl
,,1
/,01

qrl

{,'l

,rl

I

':,'l

I

,x, t,.,7lJ h Lb,Eg Vt *n4/-J4

L 4016 HelJ

/3,02

/2,97

tlttr.

-45

7lt.

-t5 w,i
3anrrcrntoctr, rlelxlly RI{Terr-

cnBrroclr-firtTr )Mrrccfirr l,,1rGBG lle II r
(n,4(\4t-34)/2 N Irr

aMr{ccl,rfl s N III . Bo upeu.t aJroHraq]ru, coorBercrtsyrouleil yAaJrcur,rlo Bro-.
plluuoft noMrrouerdrbr, ira6nro;laercrr BMrlccr4orrrroe rrpbrJro co crollorrbr ntopuutroii
KoMrIoHeIrrEI. B Saac 14rt,25 orro rrerr(o Bbr4eJrrrercrr, uo4o6rro DI\{r4ccI,{[ He II,
4)vt:. l/t uoxaar,rBaer BaBr,rcl4l\{ocrb r,re}riAy I4rrrerlcraBlrocrLlo Dr\{r{ccllra FIe Ii
(l"46BG) u N III (?'")" 464L-Ztt). Tounlr, coorBercrByroqr,re l,roMerrrarvr aJrorr-
raq]4l[, JIeIJTII ]Ia OA]ry KpI'IByIO, yltaBbrBa.fl, rrTO XOA L{3Iler.reHltfl BI\{I4CCIIOITITLIX
,rr:r_uuir no4o6en. flna tlaarr 1r,1, coorBercrnyrorqefi coeArrrrenr,rro, Toqra cMecrlr-
Jlacr, B cropolry 6onnflrrax errasenrril r,{}rre}rc],rBrrocfla l.46BG FIe iI. Momr,ro
EI{AeTr,, rrro xo[ [rlTerrclrrBHocrr4 EMI4ccI,roHr]bIx JIIdI.rI4ii uaxo4r,rrctr B corJrac]Irr c
I{aMeHerrrleM crIeHTpaJIb}rofo r{Jracca rilasr-rof.r HoI\{[orrerrrr,r. Cor.nacuo sasu-
cr{Mocrr{ I,rHTeI{cuBIIocrl4 DN{r,IccrIoIrHLIx nranufi or ctrer{TpaJIbrroro fiJracca,
uafigeurroir P. Ityuaiiropo4cxort [201, uureucr.rBrlocrr, E]\{r4ccr.rr{ 14686 }Ie II
6ucrpo pacrer co cler(rpaJrbHr,rM HJraccoM or O7 B cropoHy 6olee panuzx
crleHrpaJrbHr,rx r(JraccoB, a r.rrrrer.rcr,rBrrocrE ar\rrrccr4r.r B )u4647 u L4634 N III

(trrr. I3. liorlrylrr,r irrrrcorrr \ Ill
V 1')'tt(;41-34, lrcrrl)flr,rorrrr,ro 3l
rrrr?r{eJie}HatrIy ro a 6cop611r'rro, rlt l

rrccitonr,rir'rx (raa
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\rei{Jrerr}ro rrBr,rerI'ler0fr B Cropotly }II€}ILIIJoIlI,I.fl }i 6oilee paIIIlIlI'I Cle}iTpaJIbllblIr
fiJragcaM. I-Ia Sur. t4 o;1rint'ro1IXII, coorBercrBylorqeii (basc 1+tl no oTIIOIIeHI'iIO

fi rorIHaN{ 4;nn $aa 1:}tt,!17, 13tt,02, 'L4't,25, /(oJI;HCII VliA:IIJBarb IIa IISM0HOIII'IO

cleHTpa,rrrrrror.o HJracca. Ci{e.narutr,re IIa}{rI oqeintI,I clrcltrpaJrLuLIx r{JraccoB l"rrfr
npr4Be/\crrurrx tsLIIIIe r|,a:t lo11:rRepiii;l(alor DTo.- 

l{a1 rrorrairaJlrr 3aBrrcr,nrocrr,I ljrtBr,luilJIeil'f IIT{X I[II1]III1 a6cop6qlroilHLIx Ho]I-

iloHerrr B Jrr,rur,r.flx FIp lr IiI 1 B crrexrpax I'iraBlroii rI Bropl,Iqlroii xoltnonerlr c

rpaaori, urrregcrrBHocrb r,rx cr,r.rrrrrro r{eulercrl. I-Ia dliIr. 15 nonaeaul,l Ho}ITylll,I

If,; u II /(JItt paBJIIIrirturx (ta:,r. B r,rrrtepeane (las, coorBercrBylotr{e}{ yAaJIelII'11o

r..iraeuoii 3ue3Ar,r , a6cop6qrrorrrrbl0 Hor\lrortpn'r'r rr cllerirpc uropltut.ioii 3BL'i)'Iblr

TAIT H{C I(AIT I,I I] JII,IHI'1'1 i HE I TT IIE II, 3]IAqtrITEJ]}JIIO YCI'IJIEIIrI II BI{A}II'I 6O'UEE

pa3r{Lrrr,r1{r.r. 13 nporrnorroJroixrror:i a.iroHraqI,III a6cop6qtIourILIe Hol{rrolre]ITr,i lr
i.,raenorl r,r nropr,rirlroii sseai{ BIIaalirrcJrbIIo ocra6;reul,t. 3to, Bepo.flTrIo, -96yc-
JroBJrerro 6onee-or,rnr,uoii alirrccireii, rraHJral(r;tnalorqciicx Iia 'JrI{ JrI'IHI'II'I. 14tr.re-

pecllo 0TL,I0TI{Tb, tITO B },IOI\ieI1T cOe]{IIHcIII,Ifl, HorAa tsTollIltlIIatI HOI',IUOIIeIITa

rraxoAr,rlrcfl BrlepoArI rlaertoir (L!aaa 10d,4,) , peByJIbrlllllrloqili-i nporfu;rs
.Trr,rrrr,ri,i lorJrorr{etnm I-I1 n II., lrueer' ,qoBollbIIo rtporrt;ticIItlt,le lr'IrICcrioHllLIe

I{llbrJrr,rl.0r.a altuccnrt, Ita;fiercfl cr{JrLIIee c }tollorl{:oBctltroi:ori cropollhl , rIo-

Ao6no DrvlLlcCi,IoiIIIot\,Iy HptitJIy He II y 1,4686. IIpt'r nttllr'lttreJlIrIIoiI allail113tJ

r{o;.lrtro ycNlorperr, ptA n5qlin rlcpT il noBei[ctIIrII Dr{IICCiIII IIc II r'r N III c

alrrrccireii. B ItpbI"lIbflX IIO;\OllO;'\Irr,Ix .[rI]rI'1ii.
ilolrr,rruro .rapi-rr"rr"'rnurx oco6cirrroctc ii, ria6.,ttoi (ttinrr,Ix B crlcltrp e^HD 47 129 ,

circAyor orNlerr,Irb IIa",Ii,{tIIIc DI{IICCIII,I y ?14485 tt')t4504. FIa tflrr. 16 ncxaaellri,t

3a1Ij4CI4 Il IIr{TCTiCI{tsllOCTflX yTIaCTItOB CIIeI(TpOIr, liHJIlOrlaIOqIIX 3Ttr',I 'TII',IEI',II{ A.rIrI

psBtrElx $aa. JIet'no BI,I/(erb, qro B aIIaJII4sL{ll}'c}[o]\I CiICI(rl)e flIlilo IIpIICYT-

crByior IIcoroil{Aocl'tsJleltlllro IIoHtt DritlccLrorrristc IrI'IIII'I y iu4485 I'I }'"4504.

14aucrreur,t-rr I{x trrrrrelrci,rilrrocrr{ c t[aloii riol(o6IILI II3tICtleIIi,ItttrI atrIl'lccuolrlIbIx
rrr,Iirr,lii I{e II u N III.

13 upe4rrrecrBlrroqr,rx r{ccJreI(oBarrrrrrx Dlroii 3rlcBIIl}t 12-4,1 ortrte!fl'rroct liii.rr'1-
ar-[IC B cc cner{Tpo;ni,rrrr,rii no]'irorrf,er{Il-a 06olro.r]tLI. I)tr,l lr,urlrr,t 6r,r.tril ur'iTitili e

otlpCIoJIeIIIIt,tx {aBax, a I,I1{eIIIto Or :-}il ,ll ;1o 1Otl ,5. Onir cooTBeTCrB)/Ior l'pirtI-
rrerirrr11{ Jrrdrlrrri},r 

-F.Io I 15876, XUt72 r,r lll888 r{ crrtrricilbl rro orlIoIIlciililo
n rrocJref(rrr,rxr rrpilN{oprro rra ?00 fi,tLlcerc B HoporltoBo.[[toBylo o6lracrr, crclirpil.
II:rrrri,r rra6.,rroAinur,l rra ,r,,,rrroJltIIor cx,,rt r't 1lTo-III{6yAL orrpeAeJICiII]oe o6

a'rr.rx irr,Irnil.rlx. B I4IITCpIraJre tilat oT ;r,'t ,1s 4,iL,Il IIa IIa[II,Ix C]II'INII{ax [o-gB.rlqeTCfl

i(oBoJrLrro pClrr{arl JTI.IHLIfl, OI,teqeIIIrarl npI,lNIeprro na (i A ! l(gporltoBoJtIIoBylo
ciS"uaotr, c,ietrtiru or fu:J888. I{Irreucnstlocrlr ee o}{cr.rlo 0,20 A. Boar,lotrtIIo,
oro I,I ccr6 Jlrrt[rtr o6o;ro.rnt.i, a ],iciJter 6t,rtr, cl'o - JTItttiTrl 13882 O II, Ho

rra6rio4ae'r-cfi olra IIC Bo Ircex dlaeax.

iJan.rro"reuit,t:

flpoee;lcrrrrr,rii ur,rrrre alra.rrriu cnerrrpa HD 4,7l\ti - clioltit'paJlr,rto-Anoriuor"t
Cy/(BOOIIHLII{I{JII{[I'{'INII'{-IIpI'IIIeJIHCJIeAyIOqI'IxlpeByJIbTaTaI{'-1 

. fIouyuerlr,I HpI'IBr,re .rrytIeIJLIx cnopoc:reiillraruoii lI BTopI'IsHoI"I HoMilo-

lreflT rro r{B[,reper{rlrrN{ 4lr{$epenqlr&Jrl,IrLlX c\Ietr1elrl,Iii .rr]rirI,Iii llo orlrorrle]il4lo K

rIe)R3BeBAIIor'Iy HaJrLqI'Irc' Hairl'Ierra paBrtocrb 1'-0Itopocreii |laBIloii ]{ Bropl4q-

rrorl xo,nuortertt, '),g .- 1,1 - 25 natlceru.
2. O6napylnerra ileper{errHocrr, crer{TpairLrrol'o r(.rracca rJIaBIroIi I{oMrIo-

rrerrrLr c {aaoii B l,rlrreprlarle or: O6,Jl [o O8,0.
3. Ilo nrnurirrr norJroqerrr,rt IIc I, FIe II n II s crel{rpo rnasnoii rtolvlro-

rrerrrr,r orpeAe"reHr,I lgzz., lg11y'o,rl1 (II), Ig -tYr,, /1 (IIe 1), lg NnII (He II)
['{rI ]\'Io\'IcIIToB coeArdrren1rli. IlonyarelllrLre BeJlrrrltr'Irlbl rIC orJlltalarorc'a or cooT-

BercrBylox{r4x Br{aqorrr4it grn rroplraJrE,rrrrlx BBeBA nol(o6rloro clrexTpa.[blroro
H,r ncca.

/r. Brrnn;norra nepeNIeHHocrE, r,Irrrcrrcr{tsHocrl,I .rII{IrI{II I-Ie I, He iI u H 
3

cnexTpax.o6er4x xoMflolrer.rr. Han6orr,rur.re r{BNIeIreIrI{rI I.IIITeIIcI4BHocriI JII4H}II{
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rrorJrou{errr,ifl r{a6Juo/(arorcrr B crrcnrpe Blopr4r{Hoii nounorrenrr,r (nan c tfal;oii,
Tar( t{ c 4luuoii rornrr), Jhauralr nropr,r-rrroi,i HoIurIo}ICIrrbI BHaalurerbrro )clr-
JreHbI B DJrOrrrfl{zrlr, cooTBeTcTByrorqc.ii cIo rrpr,r6nra}r{eHlll0, B upo'i'r,reol1o;rolr-i}rori
DJrolrrar{r4i{ orir,r ocna6reur,t, Beporrrlro, Ba carcr IraHJIaAbIBalorqeticl arll,rc-
ctrtr.

5. Ilo oqerrfiar{ or}rocr4reJlbrrbrx r.rrrrcrrc}rlrflocreii rl,innii IIe I, Fic Ii,
H oAuoro I{ Toro ;rie aroMlrolo lre}lexoAa ts ctreltrpax HolrlncHerrl rlaiirietrrr
paSJrrlrrrlrfl rrx cncr(rpaJrblrtrx ltJraccoB (Asp : 0,8 cnen'rpaJlr,Ilolo no4Hracca)
u cnetrntocter,i ( Lm : ill , - ll[ L : 0''' ,'i 7) .

6. Buepsrre AeraJrbrro r4Byalelro rro]reAe]rr4e o]rlccr,rrr ],4686 i{c iI ra

XX4647-341Y III r paBIIr,rx tlaaax. Ila6nrc4enrral Blrr,rccr.lr{ Iz1686IIe II upeg-
craBJlserctl IxI4poKI,IM (1500 natlcerc) .arlraconotrur,nl ripo{r{Jrctr{, rra Horopuii
IIaHJIaALrBaeTcn a6cop6q[oE]1oe flApo. tr{cnpaRJterrr4e )xrrrccuIl Ba Hlririo,]eiria-
qI,Ie sReBAIIrrc a6cop6rlI,IoIIIlliIe JII4IIITI,T 14lix{crrr,rJro Bi,lA Ho}lrypots, roHa3ii.:1o, rrro
DI,r!]ccrrir cBflBalra Har( c rjrattnoil, Tax, ro-Rr,rllI{t\.lo}ry, rI c BTopl,ralrroi'i rtoltno-
Ircllran{I{. O6u1lri't ENIticcI4orII{Iirii rtorrryp IIe Ii nl}ci(oraRrrncr co6oii ua.rlo;lic-
ruie yaxoii atrrrccl{oHrroir lr,lr.rr,ir.t Ha ]liuponr.tii culrccr,roriuui,r upo{r1Jrl, r{oro-
pi,rii lrsuoHflercn c $aaoi,i r,r r,r,rr{Jro}r. O6rqan ur,{pr{rra ero ucrrerrflcrcri ol
1200 lo 2400 xatlcen, rur4pr,lrra 6orce yerioro Br\Jr,rccr.rorlrroro.flApa - nop,<ri\rrir
750-800 n"nlcen.

7. Orrrocv-rcJIbllarr rtlrrel{crrBrrocrrr ar{rlccr4r,r IIe II r.r N IIi treHflerorr c
t!aaor:i. 3ut r,ieltcrlclllrlrr IIaxo/(fITCfl B corJracllI,r c r,IBr,Ielrelir{c},{ crexTpruu,uoro
r{Jracca lranrror:i Hotr{nofl cIr?r,L

B. rI[e.rraercfl BaHJlrorreIrI,Ie o neora6I,r"nr)r!oortrr rropr,ruuoii Horrrorrorrl,I.
I.l o-ura71rartor,ry, c ero rrotsepxriocrrr upor,rcxol(lir r{epery.nnpHrri.i ni,r6poc ne-
u{ccrBtl rr,rrra rr,16poca rrpory6epaIrIIeB, no'ropr,rii Nro}rier upprBocrJ,r }t riolrqeir-
rpaq],ll4 Belr{ecrlla B TorlHo Jlarpatrrna }I It [ol'ol(y B cTopoEy r.rrannoii ]ro]rno-
IICIITI;I.

Lla6.nro4eIruau rlepcr{curroorrb Dulrccrrr,r u IIc II rr N III ra a nr,rnr,rnr L[p
r,r FI.. ronopr{T o 1r'olr, qro ripoqecc DTor lpolrcxo/'(r,rr. Heper,yJllilrro, o ncpe-
Irorrrroii cn0pocrT,ro.

Llapyrucrrrrc coorlroureHr{rr lracca --- olerlrrNrocrr)7 Itoropoe llbrtrBJrrrercrJ rr;
orlrorftelrl,Ifi rtacc $]lr/93?1 : I{rlIiz: 1,33 trr orgorrerrrrrr cBerr,rMocreii; Lr,i l,r:
: [),]12, Mo]I{er 6ritr, cnlr4ereJrr,crRo},r ro1.o, rrro I,u\ieoTorr (rr,rer,r.recnoe BBarr}ro-
71eirctutre MelriAlr Itotrlrollcrtraxtlr.

ltlanr,r.tiae rur,tportoii DMI{coI,II4 u Jrr,r}rurr X,4686 IIe II uoxriro paccr{arlrrrBarb,
HaH yKaBatIlIe IIil cy[iecrBotsa]rrrc rrporrr]neniroii o6oilo.rr{r,r, ortpy;riaiorlcir
BCrO CI,TCTCI{V, ItOTOI]arr o6paaycrcr, Bepoirl'rro, I,r3 Belr{ecrBa rloroHa tro;1 qeii-
crBI'ICl\{ /{ttBJIcrII{rr LIBJryaierrufl rnasuoft BneBAl,r. IIitra-rcll rrJrorflocrr ec Becrnia
IIeoA;ropoltlla, ecJru lacxoAl,rrb lie {axra BaueqeHHoro ycr4Jierrr,rrr r.{urcrrcr.rB-
HOCrr{ nr,tru.ri.r a o4noi:r rti} SJrorlraqnr:r. rlo r4},1ercqea{yc.s nrarepr,raJry 6rr;ro 6rr
TpyAr1o npe/{Jro}r{14rr' 6once HoHI{pcrllyrc ]\{oAeJrr, cr{crerr,rbr. Boalroxirro, uro
I(OrIOJllrr,rrcJrLrrbrc r,ra6rIo4etrraa, oco6errrio u o6lacTlr TIo, m I,IccJrel\oBaHI{e
Apyi'ux cucrer{ no4o6uolo rr,Ina rrol{oryr B ETorr orrroureurlrr.

13 aaxrroqentrre crirdraro cBor.r\,r AoJrl.oM Bbipaarrrl, 6larogapuocrotr4. M. Ho-
rrErJroBy 3a Brrr,rN{anr4c r( F.acroflrreii pa6ote, I. FI. flaHnpar.oror,i u T. NI. Crrup-
noeoii Ba rrotvrotr{b n o6pa6otxe I,I nprrroroBJrcrrrlr,r uepremeii.
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AHAAEM!TfI HAYII CCCP
I4 3 B E c r I{ fi n P bI 1\{ c H o ra A c r p o o tr{ B u q }rt c }r o fi o B c E p E A T o p r{ I{

Tom XXXVI 1962 r.

CIIEI{TPOOOTOMETPI{IIECI{OB tr{3yttrBIII,ID I Tau
r 1965 ro41.

A. A. B o tt,pucy tt., L[. fi. II 1to]t,t.L ]t

Ha ocnoeaul,rr.t 23 crelrrpolpart,n 6o,rruoii 4rrcnepcrrrr (clr. ra6lr. 1) nonyueulr nolryp6l
BoAopoAI{Brx .ul.rurul (rflrr. 1), onpe4e;renbr onBlrB&Jrosrnr,re rtrrrprrrrrrr pe3rirrx rr.rnrri,i: nor,no-
rqeElrs }IerarrJroB (ra6r. 2), rrocrlroeHr,r nprrBr,re pocra (r[ur. 2-5), onpegeneui,r ryp6y.neur-
EbIe cl{opocrlr (ta6n. 3). flo4r:nepx4eI.Ia naftgenr.raa n [1] noppe.n.rnlr.rfl rre]r{Ay Bcrttqrrgoii
typ6y.neHrnor:i cliollocrr.I It serrr4.rr.ruoii orrrolreurrf IioporrioRoJlr()Bor-r rr ;p-rrlnnono,ttuoroii
arltrccllolrubrx norrIIorelrr BoAopoArrLlx ,rrrrrrii. IlottaaaHo, qro lracca o6oro.rnrr ylregir-
mtlJraer] rt xourly 1965 r. rroqrrr B ABa paaa r1o claBrrenrlio c, tg64r,

A SPECTROPI{OTOMETRIC sruDy oP e TAU, by A. A. Boyarctruk and I .1. pro-
ni&'- The hydrogen line profiles (fig. 1), Lhe equivalett n'idtLs of sLarp metailic absorp-
tion lines (table 2), the curves of grorvth (figs 2--5) and turbulent velocities (table B) have
been found on thc basis of 23 high dispersion specbrograrns (t,ablc t). The correlation bet-
t'een iurbulent velocil,y and Lhe ratio of shot'Lnave to long*,ave emission oomponents of
hydrogen lines, obtained in [1], is confirmed. It, is shorvn ttral at, t,he end of 1g65 the mass
of Lhe elvelope \yas smailer than []ral, of 1961r Jry a fiactor of 2.

B L964 r. B ItpLIMcHofi acrpo{raal4qecnoil o6cepaarop:av |rtiltr Haqarr,r
oucreMartrqecr(r4e ctreHTpocKollr{qecH]re IIa6JrroAeHr{fl ( Tau, orHoc.Erqefic.tr H
rpy[tre BBesA Be c Moq,H],rMr{ o6ono.rHar.rr4 [1]. Hacrosrqaa pa6ora rocBfl-
qeua trBJromelurro peByJrr,raroB Ea6rroAeHujt ( Tau s 1965 r.

Ha6JrroAeHuf. ,{nx nonyueuraa c,,e^rporpa,nr ('rau 6r,rrra uc-
IIOJIbsOBAHbI AI,T{PAHI{IIOI{ErIfi CtrEHTPOIPA{ 7,22-N TEJIECHO1rA, 3IIIEJI6II6Ifi
tr KyAs CrreKTporpasw2,6-n reJrecHoIIa. ,(aunHe o cfler(rporpaMMax coAep]r{ar-
cfi B ra6Jr. t. Bce orenrporpaN{Nrlr rrorryqer{r{ Ha rrJracrr4Hr{ax I(oclali0aO.

Ta6,nrqa t

t4.t
25.t

12.II
9.III

13.I I I
2I,III

4. \I
9..\t

2,6-.u,
:l ,22-.r.t
1,22-.u
I ,22-.u,
1,22-n
1 ,22-.n
2 rb-.u,
2,6-.vt,

13
,I :J

13

trl
l3
5

5

I
6

7

1,

2

4
L

I

3600-5000
:1600-5000
3600-5000
3600-4200
4100-5000
:1600-5q00
3600*5000
:J000-5000

203

rrrrcJro I ^ -
cncrlllro- i I r"'tar"ll' cllelit|ir'
rf;aNrm I ^



Bce crreHrporpar[]\{br Sr,rrir rrel,rcpeHbr rra nlrxpo(rorouerpe, perr{crllr4pyro-
rqei\,r uelroclreAcrBeHHo rrHTCHcr.rBlrocri, [2]. flpu perrrcrpa.r{rrrrr 6auo licno.nr-
3OtsaHO yrrCJrr,iqeHr{e - 50. Ha ocnosaHl,lr,r perl,rcTpot,pa}rrr 6r,rm.r loryueurr
XOrfTypLI Il ?IrlBI,IBaJIeIiTIlbIe m14Il1,:[HLI JII{HIII-I.

0lllqilrl X:\.P;\ItTcl, cilultTP-{

IIa $rlr. t npep,cTanJrcHbr liouryllbr BoAopol\HrJx ;rrrnuii ,FIi, - H. 1.nn
paBJrlrrlHbrx Aar Ha6nrc/qenuri. I4a (}ur')rpr,r rJilAHo, qro B Teqerrilc Bccro rrejlnoAa
lra6nrc/-{eHui.i xoHr-vir,r BoI(opoAlrbrx JrrrHlrri 6lrrr,L rr,rtrtr.t}rbrun AJrtr cneHTlla
BBe8A6I ]Je c o6o;io.rtoi:r. 3a Bpclrr{ Ha6rIoIICHuli lpor'raoruJrrr nilr{crreHl,rri B

xapal{Tep0 u o6qeii l.i}r:r0HclrB}rocrlr 3r'rliccl,rorrr-i.brx riorrirlori0HT Jrr'rHi,iii. iLpe;*ge
BCero o6pam.acT Ila cc6fl Bl1rrliirri0 rrenpcpr;iEr{oe y}ielr}LUCirrle oTnorueHrrrl
r,rlrTCricll}irocreii 4.rrr,rnnoro.rruonoir Ir HopoTrioBc;rrronoii r{oxilior{e1rT. Itopotxo-
BoJrHoBair nor,irrolrelrral ollCrrL qetrto na6rto/Tlaollarr E rrarlaJre rolr,a.r, trparirrlueclilr
ticqesJlit Il h:o]Iqo ro4a. o6rqafl irie ItlilTclrcliBrrocTb 3t\{ucclll,l }iLrHfr.-Iiicrr I{coHo.rlblto
rrliarle. I-larr.6o;rt rLrero aIIa.rciirifl olia Ilocrur"Ta B &iapre, a rralir,rcllrrtrrcro, Be-
potrrHo, n uon6pc. Cpaeiurur.n rrrlrpr.lrrr,r L.llriccrrolrHf,rx rioriiror{enr 14 nnnapx
II E IIaqaIJIe UOt6pt.t, JIeI'Ii:0 riilllClTrlTL, ti'IO elrIIr-,CttoIIHa.A IiON.t iOIlLrHTa .\' H,., B

noa6pe 6r,,rt,,t 31ttr.rllirL\JiLIro iiritt,.tolt Il trIrBiil)c. 34eci, ciitti()rel' or\igT1rrb, riro
o6a rioltryl,a rio.Tryrrcnbi lra ocrioualrrlr.I r,r,lcor,ioi\rrcrrellclroHH];rx oneHTllo-
rllarrlu ({,3 :r 5 Al.,ttsr,), rr }1}rcrliyr\rerrraJrr,r{rrrtrr rrcHa}rierrr,rcri -1.roaiHo rro.rrHocrr,io
IlpoHC6pcrr,. I{ou'r'y1rur, ,,coorrrclrcruyro[Ir,ro {cnpa.rrro ]r }{ap1'y, BC.{eI(crBrre
Nr(rrrr,ilei,i l\rrcilellcrrr.r (tii A/ar;r) rrcrr{Eoro rrcii&ilierrti nB-Ba ircllocraroliFroir pa3-
perrfaroqeii crurnr (t\')u 

- tl,li r\). Ilo uce lrie nioirirro yrFcpirrAarb, arro lu.uc-
crloirlrr,rc r(olJlrotlcirTr,r I-iB B )TOr lr0l]lrol{ Il}rrrJrrr rllrMirl)uo olrl}raHoByro rrrrpll}ry
tr 6r,r.nir aaxrcrrl() )rrrIic, 1rcj,i B riruriipc.

IIc.nlr opacrir,i rr, drlrr. .l ir $rir'. J ria ['i ], l',,qc ripelloraRJrt-rribI norrrypbr .nir-
r.rr ii If ,, - Il., IraS.nlo4ar;rrrrrc:cr y ('r'arr I! ,rH1alle - anpcJre 1961+ r., r'o
flcno gul(Jro, rrro I] 19(i5 r'. ro BC0x JrIirrliJrx 3auc'Trlo JrcriJIIIiracr, AfiI{nrroEoJr}ro-
Birrl el\llrcclolrtlar:L I{o}rrro}tculrtt lt oclri6;ta I{opol lioRoJrlrolliIrI, Iioropafl D ita-.
!r.r"rrr 79111:, r. 6r,llln ,lllrrc /l,rilrrn{oloJrrronoii. Xapanteplioi'r oco6eHriocrLlo
y3r{r,1x.rrrr;r,iii rrolr.[oulerrrlrr Doi-Lo]loi(a n'J961.r r. 6r,rrtr /r,enpcccrtr c Sr,to.netouoii
croporrbr. 13 ,arruapc {9(i5 i'. DrA /l.or1}cccrlrr cnle rra6rrolla;racr,, Ho rleJieei
orrlcr.irr.iBo? .reru n J!|64 r., & r] Eoti6po ]lparirllriccFill llcrlei].rla. R L964 r, pL]lr-
r1r.ro irr{Hur'1 roljrorr\cIr{rr Boi1opol(a }l 06.,rror{Hc ( llau ira6.rrn),1(4,[Ircr,;1o H,e,
B ,rrr{}apc t{lii5 r. - /to II3?, a rl uo.a6pe 1361"r r.- roJrr,Ho 1o I-Ir,,.

B aan.'rlo.iorlirc c.ricrlyol' o6parrrrr IJIturraIinL) lra ro, rr:ro rlerr'1'pa.rrbrruo ocrit-
Torrlrbtr] IrITorlcrrBrrocll. pcllnrr];,trrrrrlii uor"rro[lorJr'rrr a {965 I'., HIII{ it s 1[]64 r.,
npoAo"rrir{a.[rr coc''iilr]"Tir11rr, lrccro liecHoirbr{o rrjlor{c,uTOB oT rrerrllcpblBHof0 oiiel{-
Tjla 3B03iu,r, i{arirto|o r{orlrrlrro, 1I0x,I y o6bi\iili,rx aeca;1 13 tr A. 3r'o osiraqaeT,
qro prricceflITr.ro oBe?il ,.rnJrrrLr:fcfl ociToBrr6nr Ir0xar{llrJ,l,IorI lrprI o6pa:oRaut.llt
lr,rnrrii r o6olollrte.

FItr ucox or0fiTlloll-rarrx{tu(, r;o.,rJi !rorrrrltrx r 1965 1'. , B}t/IFIbI }iIiof orlllC,rcrrIIbIe
.rrlrI.il.rIr Itoil]illfijlotsalrrir,lx lltr\'1'air.1 r)lt. f{n.:i DTr'rr{ rtrlrilii 6lutIt oupeTleJIeHhI
er{Br,ruaJrcurHrJo rxirllu}rrt, 't'y';. Ilerri.rlRLr 1g W7l}u.lAt' nPttrrorICHbI s ra6t.2
or/(e,rr brJo /(irrr Fiil'r.i/{oii ilatr,r ua6.rIIo/1eirurr, ItpoNIe rrilproBCliltx tI HotISpLCHux
na6.aro;ler,iuii, /[irfr ]iorol)r,r.'{ i'\itHrir ciloi(rrrre 3H.aaIeIIIl,.t. I[trut.nr RoJII{, rpIiBo/(cH-
HsLc B.ra6;rrrqc, u3rrrrn ls l3l. trfa la6r. 2 nrr;quo, arro er{tsI,IBarlcilrl{r,te ttri4llLl}rbr
,,nrnrrii rreraJT.rroB lrc oo'raRa.rnrcr, HCrrBr,rer{Hnrh{rr Bo BpofiIrr rlariilrx Ha6rIoitenuIl.
I) rrtl;apo o!r.rl 6rrJn.l I, cpci(rIcll rra 409,r 6o,,tr,tttc, ttetr't B;(pyrlre Ilor'Icllrrrl
Ha6.,rIoAelruii .

L[nor;qa riorlrvll lrLrrrii Fe II 6r,ur orrcrrr cJioi.IilI]nu t1]. y lrexoropllx lr'runfi
I-c II (4583, 4522, 4l2i,3 L ir 4p.) irilrrc'rrrsr Dr\n{ccr{oHrl6le I{or,{rroHeErLI Ee-
6o.nr,rrroii trrrrelrcrlBlloctu, pacro.rroiriclHr{rnc c AJIIIHI{oBo;rtuonoii croponhr.

FIa c[irr. 2, r'4e ]rpriBellcHo ]rocr(oJrr,no no]rrypoB rr.rnrrii x,roTaJIJIoB, Br{l(Ho,
qro Dtrrrc{1.1fl c rrol)or}toro,rruor;oji croi)orlbr r r.r0l{oropllx clyrlatrx ur{eer orleHL,
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crroErubrfinouryp (4588 A Fe II s no.r6pe). B
rrorJrorqeHue B JrtrErr.Ex MeTaJTJTOB 6rrtra cna6ee,
troAqepRHyTr,, qTo aMlrccrroHEr,re HoMIroHeHTbr
Fe II, v Apyr[x aJreMeHroB trx Her.

I{OHI{e rOAa HaI{ otrrr,rccr.lfl, Tar( I{
qetrr B HarraJre roAa. Heo6xo4unao
Ha6rroAarr.rcr, ToJrr,Ho y .rnulrft

i,

:,

.,-":- :ltDr.raraqecnr. c ycJrouur B o6ororrKc e l,au.,(auur,r",;;;r"p_
?Itatr{I{ecfl B Ta6[. 2, 71anlt BoBr,Io]rrHocrr, irocrp_orrir-h Itllr4Byro llocra, Horoparr
rrosBoJrrrcr onpcl(eJrllrrr cKoPOC'r'}r rrrrHpoNac[rrabuux ,S.p6yiarrrrrr,rx 4cnxerrni.rB o6orosHe. I1Ptt nocrpocHlul Hp,BLrx pccra 6r,urr,r ,i*#uruouHbr BEraqerrrrcltJl ocqIIJIJLtrropoR, orry6nrlnonaHrrrrrc lr l4l. B KaqecrBe reoperrrrrecgort 6r,r"rra
BB.frra r{pr'rBa.fr pocra, paccquraHHarr AJrrr r{o4eJrrr arnroc$epr,r IIIyc:.cpa -IIIgapqnruur,4a t5l.

{3 ,[r". 3 upe4crannelrbl ripu86re pocra /{Jrrr paBrr,rqrrrrrx r{orrcHroD Ha6110-
Aer{r,rf{.

,o l"rrrorarbr olrpeAerrc,.r{fl ryp6y;nenruoli cnopocrn co6paurr u ra6.,r. 3.HaH BrrArro r,ra ra6.n. 3 ncrr,r.rr,rna ryp6ynenrnofi crropocru uo up"om na6lm4e-
ttt'rtl uenn"nacb B TpI'I 1tasa. Itoue.rrto, uenuropyro rracrL LrBN{eHeIrr{fr l\{o}r{flo or-IrecrI'I Ba cqer cr{crel4arl4_qecHl'Ix ottru6on, BoBI{rIHaIoqIrx nplrr l{crroJrbBoBS]rr,ru
cncHrporpaMM pasJrl,rqHoii Ar.rcnepcr.ilt. FIo cpaBHeHr,re pe[]]Jrbr&roB onpe/\eire-tttrn 'v 

1 rlo BLIconoAI.crepcrIoHHbIM clenrporpar{},rar{ roHa3brBaer, rrro or.lle-
AeJreurrr{c i4tsr{errerrr,rfl ryp6yrenruori cnofocrlr peanrur,r. B Ill 6rlo V"'ro_
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i 1,i84
.LZJJ

e 4522

0,11 .

Lq Xo* c'n-':

Onr. 3. Itplrnat pocl a r.ug^1{.I (l ,3 ,\/.rr.rr) (a), .1.'rx- 12.1I (1"3 A/.lr'rr) (6),

Arrfl rripra (13 -\,/.rr,rr) (d), ,(nn IIofl5pfl (5 r\/.rr.'v) (21

EoBJrerro CynleC.rBotsal.rrrC He{iorOpoii Hoppe.unqLII'I IIeiriAy BeJII,ITIIIHoii TyIl6y"reIIT-

HoIi cHopocrll Ir xapa(rcpoxl E\{IlccIIlI B BoAoj)ollEErx JII'IrIIIfIX' B qac'r}Iocr}I

OTrIol[Cr{rIeN{ lIIiTcrIo}IBHocTlr r{oJ]oTItolloJIIIoBoii II AJIIIITIIoBoJII'io}toii }io\Illo-
p1aHT Vlll; OfiaBaJIoCL, qro Bc.rIILqllHa Tyil6yJlel{rHoii CHopocrli pa6rcT c yRe-

JIIIIIEE}ICNI OTI{OITTEIIIT'I I//1?.
Tri.rrrrta il

Aara

lla6.xro;:ienrfl 1965 r. B o6qeu lloil\rBC1l;itAalor cylqecrBoBaIIuc yHaBallfloii

IrolllleJrrilrrrr. B re.rculle 1965 r. orHorucHLIo VllT acerga 6l,r,lo earie'ulo hlcl{trllre

"iriirrtiot 
II yr BaitflIoqeua IJ uil(-ril(oJtax 6--i9 ilnf ceHt B ro-Bpclrr HaH n 1964t r'

o?ii"**"r. Vf R 6t;.ttto treclt0;r,ito 6o.-lt;ttte el(l'Ilir{Ilirl, 1 1/1 11 i}r\IotIfiiIaob or t5
Ai 27 ,r,rt1rui. Oilrra*o 6o.urruoji llari6lloc rolIeH roBolliti o rorr, rrro 7r soBll-

CIIT OT tIgCitOJI]>liI{X lIpIIqi{U. ,I{.nA ur BIiflCilCIIl'La IICOSxOI{lliil'I /IaIi;r'leiitrIile
nn6,r to,r,r'u itn.

tr4CrOttr,eyn peBIti{e JII{I{llII'I ilOr.,rIOIqclIlItI BOAOlloAa, }ICiltFlo OIIpeAeJIIITL)

BaiHI-IyrO BeJIIILIi{t{y - 
qlIcJIo aTo}IOB ilo/loiloAa Ha BTOpOT'I y]loB}le' HaxoI{tIrq'IX-

c, o iror6qc i.a3a nag !" utz rroBopxr{ocur BBCBili,I -- AIz, xa}lanrcprlsylotqylg

o6rqyro rracc)r o6oroqrilr. I{ro eroro r'ro;r{iro ItocrloJII;3oR&Tr,cfl lI3llccit'HoI{

$opllyrolii 
^r r,r, r.

_ 
!c_r, 1nt 

,

e

r\e IYi - SHBr{BaJIer{TrIa[ ]trlrllirHa pesH0ii Jlr]r]P-ttrw- uorJlolqeilrIfr' f - cl/Iila

Ogqrr,Tr.trrTopa, a ocTaJIrHLIe o6o;Eauerirrtt lIr'IeIOT O6srqflLrr:i ONIIICJI' ,[,nn Onpe-
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1r,

5.

EeJrerrrr.rrBeJrr,rqrrHbr /f2 drrnlructrorr,BoBanu nunfilr IIra - H2a. Jluuuu c rroMe-
poM, Merrbrrrrarrr 18, BoBIII{HaIor B ollruqecHlr roJrcroM cJroe rr Herlpuro,qHbl AJrfl
orlpeAeJler{r{x N2. Jluavrr c.EoMepoM, 6orr,rruM 24, wxrercr BcJreAcrBr{e flepeEa-
JromeHr{.rr BaHr{Eie}rHyro or(Br{BaJreuTHyro ilr{puuy. Onpe4eneuue 1[]r. uo yna-
Bafirrrrr\{ JrrrHr,rflM r[N{eer xoporuyrc Toquocrr,. Cpeguan HBaAparlLqua.s omn6xa
He rlpeBblllraer 0,01 n rorapu$lre BeJrr,rqr{Hbr AJrrr Bcex 4ar. Peaynrrarbr Bbrqrrc-
reurut [prlBeAeHbr n ra6n. 3. ?Ie erorl ra6nzqbr B]rAHo, qro B Eaqare 1965 r.
BeJrnsrlHa Nr6wna 6nnaxa K ee Buaqenr{flrvr B L964 t. [1 ], a n ron6pro 1965 r.
oHa yMerrbrrrr{Jracb rloqrrr BABoe. Ecnr.r entre yqecrr,, qro Ia IaI{TeHcIrBHocrb
?M\rCCVtr B BOAOpOAHT,TX Jrr{Hrr.rrx raH}r{e yMerlbrrrrrJracb K HoHr{y ro[a, To Mo]Krro
cAeJrarr, BLrBoA, uro o6qan Macca o6orosnz yMeHbrrrr{Jracb r( r(o}rqy tg65 r. no
cpaBnerrr{m c naccoii o6onosx[ s L964 r. rr EaqaJre 1965 r.

Taxlrrrt o6paaou, na6rrogeulrfl, rrpoBeAerrsrre n 1964 u 1965 rr., [oxaBaJrtr,
xlro r( I(oHrI), 1965 r. ((anrrrBr{ocrbD BBeBAril, rrpoflBJr.EeMa.fi B {rasrauecxux ycro-
sldsx o6oroqxr.r, cunar{Jracb n r(onqy 1965 r. 9ro aauerno rrt rro JrrdEr{rrM Bo-
AOpOAa r[ [O JrrrHrr.frM ],reTaJrJroB.

B aaxilroseur,re aBropbr BBrpalxaror rrcrpqrrnroro 6naro4apuocrr, f. H. IIIa-
panonofi aa 6onr,ruyrc rroMorr{b rrprl BblrroJruer{rrr{ arofi pa6oru.

30 }rofi6pfi 1965 r.

Jlr,rreparypa
A. A. Eorrpqyri, tr{, M. IIpoErIR. tr{an. Itpr,rtrcxofi acr:po([na. o6c., 1965,34,

r 18.
B. II. A6pameBcr(:uft. I4sn. ItprrrucHoli acrpoSna. o6c., 1965,34,331.
Ch. E. M o o r e. National bureau oI standards, Technical rot,e, 1959, N 36.
1,1. E. BofiptIyn, A. A, B onpsyn. I{an. Itplrrlrcnoft acrpo{lra. o6c.,7960,22,

234.
K. H u r g e r. Z. Astrophys., 1956, 39, 36,

14 I4BB. HpbriucHoit o6cepnar., r. XXXYI
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Tou XXXVI 1967 r.

CIEI{TPOOOTON'IETPI{tIBCIIUE HAEJIIOI{EHI{fI AB Aur
s 1963 n 1964 ronax

f, M. P ct,rt,r; o 6 cfia tt

llpunolltca peayJrr,Tarr,r lsyrreurrr{ 29 cnetrrpolpar{ilI, ro,'Iyqclr}llJx B rerlelllio 1963-
1g64 r'r. c Tlrrcnepcrreii 36 A/.,u.u n o6.rracrtr i,lr 3700-5000 A tt Ircctio;Ibr{Irx cllcrirporllarlM

Jrlrirlrll Hd.
O6napyaieuo Hellery",iflprroe r,r3lrerrerrrrc co BperIcIIcM IrrITeHcItllIIoortl 9lIIIccrllI IroAopoA-

rr6x ,ur1rnli, a rarilie oItBIrB&JreHTnbrx mrrpl.Irr I]oAopoAubrx .,-tttuttii tlorlofl{elrtrfi. Cpanne-

Irr{e cleRrpa AB Aur co c[eHTparrfi Eoprta.[r,H],rx sBeBA Toro i{{e cnelirpaJrrrlloro fiJracca Ee

rrofia3aJro Balferrroro paarrlqrrfi. Onpelc,;reuo rroJro]neulre AB Aur Ha Afiarpar{lre cfienTp -
cae'iltrloc'r L .

SPDCTROPHOTOMETRIC OBSERVATIONS OF AB AUR DURING 1963 AND

lg64,byT. lll . Racltlnushrzya.-Resultsare given of a study of 29 spectra, obtailied during
1963-1964 nil,h a clispersiot of 36A/mm in Lhe l)'3700-5000 A region, and several

spectrogramms of the I'I" line. Irregular temporal variations of the hydrogen emission

iinc intensitics anfl also Lhc equivalenb rvidths of hydrogen absorption liues are debected.

A c6rnparis6l of tlre spcctnltn of AB Aurrviththoseof normai stars of tire same spectral

1ype cloes noI irdicato arr trpplccizrble differ'ence. Tlre position of AI] Aur rtrt IIio ]TIl dia-

grarn is det.crmirtetl .

AR Alr (nt : 7,2 -' B,1r) - HerIpaBrrtrILHa'I IIepelleHllafl ilBeBAa rllrla
RW Aur [1]. Xorn clenrpo{oroMerpr{qecxrrx Ha6rIoAeIIuii atofi sBeBAbr I'INIe-

eTc.s ]\,IHOI'O, HO TaK KaI( BCe OHI1 BeCbI\{a paSpoBI'IeI{HLI, TO HI',IHaKI4X 3aI(O-

rroNreprr66rei,t n ltauencHltll cIIeKTpa B[IflBIlrb /1o C]lx uop He yAa"rlocb [2].
Mr,r [oc.rasu[]r cBoeii Ba/{aqeri r,rayrrrrrr, xapar(rep I{BMeIIeHr{ii, rlporlcxoArr-

r{r{x B crre6rpe AB Arrr, a rax}ne cpaBHI,Irb ee clenTp co cnerrirpaNIII Hopr'IaJIb-

IIbIX SBeBA TOIO ?tio CIeHTpaJILHOIO I(JIaCCa lI CBCTI'IN'IOCTII'

Ha6nro4euus 6nt:11u BI'ITISJII{SHBI c nol{oqblo Au{paHq[oIIHoIo cne]irpo-
rpa{a 7220-nat 1e+Jrex.fopa ftpulrcxofi acrposususecxo}:r_ o6cepnaropur,r c

lucriencuefi 36 Eliat,. Onn oxparnrBaror crlexrpaJrlgylo o6nacrr, 1,13700-
SOOO a. Hecxorsxo CneI{rpoIpaM}I noJlyqetro raHilte AJIfl o6.nacrn Ho.
OguaHo Ha DTr.rx cner{Tporpar{Max npl(cyrcrByer JrI{IJlb al\{l{ool{oHHat{ ItoM-

rroHcHTa Ho, tax HaH AJI;I uo.[yqeHufl HenpepbrBl'Ioro ctreHrpa ]rI ApyII'Ix "IlrrHrfi
AKcrroilr,rUr{fl or(aBaJracrr HeAocrarorlHoli. AaHflr,re Ha6flIoAellrafi upe4craBJreHrJ

n ra6r. 1.
Cnexrporparrlrr,r 6r,rJrr{ rrpor(aJrr.l6poBaubr npr{ rIoMoqI,I cryrleuqaroro ocJIa-

6nretrn Ha cnexrporpa(re I,IC[-51 . I4auepeune crer{rporpar{M BbIIIorIHeHo r{a

perr,rcl'pr4pylogtroilI rrrilxpo$orornrerpe rI{IIa Monlr, C yBenI'IqeHI'IeNI B 50 paa.- 
B cneHrpe AB Aur xpoue BoAopoAr{brx Jrrrur{ii n_pr{cyrcrByer JrI4I{I'1rI lrorJro-

q,eHlrfl ?"4481 Mg II. Jlusus 13968 Ha;rbrlrrfl Ha6rroAaerca n 6nerr;1e c H,.

2tQ
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1r0m

floqrlr rra Bcex crrenrporpaMr\lax Br4AHa rrr.lHrrrr ?t3933 Ca .lI. Cra6nre Jrr.rHulr
I{OHr{3r{pOtsaHEOrO }r{CJre3a, npr,rcyTcrBrrc norollbrx orMerraJrocb n [2] u [3],
HaMr,r He o6napyxreur,r.

JIuuI{rr B oIIop oAa. Ha Sone neupepbrBuorocrexrpaBlrI[Hr,rru].rpo-
KIIe paBI{bITbIe JII'IHI4II IIOIJIOTIeHI{fI BOAOpOAa, Ha HOTOpbIe }IaHJIaA},IBaeTCrI
EMt{ccr4orrHarr }tor\,rlorreHra. tr4Rrencr.rBrrocrr, ee HelleryJr.apHo r\{eHrrcrcrr co Rpe-
MelIeM. Hart6onr,rueit nnteucrrnuocrr{ aMr,rccr,rf l{ocrrrraer B rrepBbrx qrreHax
6arr,ueponcxofi cepr,in. Xorn c yBerr,rqeur,rer,r HoMepa RoAopol{Hbrx Jn{Hr,rfi DMr{c-
clltr ocJla6eBaeT, Ha I.ieHoToplrx H.arrrl{x cleHTporpar{r{a}I ce }Io}I{Ho yBepeHl{o
npocJreAIrr, /Io FIrr.

Ha {ur. t npegcran"ueu HoHryp Dl{r{ccrronrrort Ko},rlo}reHrn Hr_ AJr.rr paa}rrrx
;1ar ua6;rro4enlrii. flrr Bcex KoHrvpoB Mar{cr4MaJrrrrrafr nurerrc]{B}rocrb npr{H.sra
Ba eAr{Hrrrly. tr4e $ur. t nr,r4no, ql'o HoHryp aN{uccr4tr Ho ;r,reunetcrr co BpeMeHeL,r.
Tax, n Atsyx rlepBrIx c.rryrraflx H* upeqcraBJr-fler co6oi,ir l(tse Dr,ir,rccrrourrrrre r{ol,r-
rroHCHrrJ, ror/ia I{an 2.I 1961r r. oMtrccr,roHr{afl nor\rroEer{Ta oAr4HoqHarr.

Ha r[ur. 2 rrpr]leAelrbl r(oHTypbr HB n H^y (crrnourunrc Jrrlrrr{r{), na6.nro4eu-
HrJe Il piltsHrie 4arr,r. I4rtrcHCr{BHocrI{ sMlfCCr:IoHHoii roltrrollenTrr Iu* nr,rur.rii IJB,
Hr, Hr /{aloTcfl r ra6n. 2.

Ta6,urrIa 2

lr,*it_l

1", l', I

Ir*
-_-_ 

I

HB I t',
/u,

---- t
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30.IX 1963 r.
5.X

{5.X
t7,x
19.X

40
70

67

56
63

5

46

16

L02

9lt
59

96

3l
15

97

90

9t
,:

20

28
24
30
25
18

2.1 7961t r.
9.I
29.1
15. II
18.II

9.III 1964 r.
16.X
17.X
21.X
30.xI
30.I 1CC5 r.
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flplr paccuorpeglllr ClenrpoB AB Aur o6paqaet na ce6.s BEuMaEtre cMe-

qeEl{e aMuccI{oEEbIx ItoMtrOEeET OTEOCUTeJILHO ItllE.fiin [OIflOIqeHIIg'
flo uaurysltruM CtreI(rpOIpaMMaM HaMtr uBMepeHbI clleqegllff AMIIcCUII B

JrrrEI[.Ex HB, Hr, H6 u S[po a6Cop6quouroil iluErrlt He. PeAyrrLrarLI I{3-
MepeHrrft ilpI{BeAeELI H CoilHqy Ir trpeAcraBJlelrbr
B ra6il. 3, tra Horopoii rlr;quo, qro cMetqaercfl
He TOirbr{o aN,II,IccrroHHa.fI r(or,InoHeHTa, Ho rI qeHTp

JII4HII I,l IIOT JI OIT].EHITfl .

flocxonrxy JrrIHIrIr [orJIotrIeHI{.8 BoAopoAa
rrcH&)I{eHbI 3r,rl,ICCI,Ieii, TO AJrfl OI]peAeJIeH]'r.fl 3n-
BI{B aJIeHTHLIX I[rlplIH I{aNI IlpI,IU I JI OC t, Ip adil',Iqec -

HL{ OCBO6OAI,ITb JIrII{rIrI IIolJrOIq,e]II,i.E oT EssCH-
Ta EN{I,ICCI{II B ToX CJryqaflX, HorAa eTo }IoHi}ro
6r,rro cgerarb Aocraroalno yBepeIlHo (lnrptrxonaa
Jrr{Hrr.fl ua {nr. 2) .

3ta npoqc4ypa He rIpI'INIeIrtIJracb K Hc,
TaH RaIt 3MI{CClIfl } IJp CIIIT,HO }ICI(a}fiaeT JIII-
HI4IO IIOIJIOIqeL\LtfI. lL W7 JII4IIIIi"I [Ol"IIOq,eHI'Ifl
HB rraMr{ onpeAeJleH6r He 6rrnn.

,(,nn nsyueEI'LE noBeAeHl{.rt irIIHL{it norJlotr{e-
I{I4.fI BOAOpOAa MLI IOCTpOIIJIII SaBIICIIMoCTII EI(-

BI{BaJIeI{rELrX lIIUpr{H trft BoIopoArILIX JII{Errli
oT AaTbI rra6Jrrofl eHlIfl , rlpltqelu IIp eAB apl{reJrbllo
6r,rnu uocrpoeurr rpaSrHI{ AJIrt Ha}r{Aor'i irusttrl
B orAeJrlHocur. O6qnfi xoA r(pl,Iltbrx AJIrr Bcex
B OAOp OAHr,rX rr,rgr'rft [orJloqeH r{fl roHaSa.r]' tlro
B Haqare Halnr{x Ea6ilIoAeHuir lVx yBeilutluBa-
roTcrr co BpeMeEeM, a SareM yMeI{bIrIaIorcfl. arfr
trepBblx lroMepoB 6a;rrueponcxr,rx nnnur,l ora 3a-

c/, BrlCl.fMOCTb Bl,IpameHa flpSer T' e. AJLfI EI{X I{3-
NreEeEr{e w7 6otee Kpyroe, B ro BpeMfl r(aH AJrfl
6o,[ee sbrcoxl[x qJreHoB cepulr Eantuepa rpa+u-
Hr{ rloltaBbrBaroT JIIrurb eABa 3allIerrloe trSMeEeEI're

aHBUBaJreH.THbrX rtr[pr{H. 9ro6nr ilyqIIIe rrcnJrro-
qurr, Brufuue cnyuafiuux omu6ofi, Mr,r o6se4uuunr illrettru. c oAtrEaKOBrrMIa

BaBtrCtrMOCTflMtr. (w7, Aara rra6Jlro4enua) B rpytrtrsr tr rrocrpolrJrr4 AJrfl ram4ofi
rpyrrtrEr cpeAErre BaBucl{Mocrfi, noTopbre I[ [peAcTaBiretrH rla {ur. 3.

(Drr" L. Itouryp nnr.unH*
B paBHbrs 4nu ua6nro4enuft

Our. 2. Itonrypr,r nuuuft H, n H,
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5-6.X 1963 r.
15-16.X
2.1 1964 r.
29.t
15.I I
T8.II
16-17.X
17-18.X
2{-22.X
30-t.xr
30-31.I 1965 r.

+4

+19

I

q,

+30
+5

/6
/4

/2

/0

/4

/Z

/0

8

6

4

Z

+106
+18
+28

-tB
l-87
+169

-26
+13
_28

+1.20

-5
or

+109
+120

-i+
-7*13

Ta6nrqa 3

-16_30
+78

-24

+90
+129
-.38

Olpegenuu EKBuBaJreHrEr,re ilr{pr{Hbr, MEr uarrrJrr( qucfio BoAopoAsbrx aro-
uoa ly'orfl n aruoc{epe BBeBAbr Ha BropoM oueprerr.rqecr(oM ypoBr{e uay I cnz
$oroc$epu ro +opMyre

xez ]JW)\: ffitNorH,
tAe wx - or(Br{BaJreHrHarr muprlEa, x,, - 4nuua BoJrHbr, f - cuta ocqunJr.fl-
ropa.

flocxorr,xy Berutlr{Ea ffi lreuanacb c rerreuueM BpeMeurr, To qI4cJIo aroMoB
BoAopoAa N orH Mbr onpeAeJrr{Jrr{ AJrfl xamgoft 4arnr ua6uroAeuufi; BareM Recb
IrETepBaJr na6tro4euraft 6rrlr paa6ur Ha rpr4 trepr{oAa I{ AJr.fl fia}r{Aoro [ep]roga
IrocTpoeHr,r SaBr{cr{MocTr{
(lg tr/., H, lg l) ($ur. 4). I4z
$ar. 4 BrrAEo, qro rrpeAerr,-
Hhre Brraqeuun lgN orFI gr,n
pasr{r,rx [epr{oAoB II0qTI1I He
oTJr[salorcfl Lr B cpeAIIeM Iro
BceM nepr{o4alr Ig N ()2H :
76,20.

flo no4opogurrM Jrrrur{flr{
Mr,r ofipeAeJIr{Jrr{ BeJIlIqr4Hy
oJreHTpoHHofi urornocru z,
uo $opuyre tr{nr.urlca -Ten-Jrepa

lg n, : 23,26 -7,51g m,

ry\e ru - Hor{ep uoc;re4neii
ua6nro4eurrorii [6a.nruepon-
CXOI,I JII{EI{I{.

,{;ra oupe4eJreHrrfl rn 6srr,
rrocrpoeH lrpa{rnH BaBr{crr-

*Hs'd,o)

Mocrll IIeHTpaJrr,Hofi rty6u- rDur. 3. I{arrrenenue JiiBrrBaJreErELix unprru Wr, oogopog-
IIbI Jrr4IIr{Ilt -R" Or UOUepa nu-
uurr ({ur. 5). Ha rpa{nx

nrrx ;runufi co Bpel\reuerr

2t3rl

oo

o /ft Wtu(Hilr1/z*Hn)

-o

EXXIXN
/ 9f,12

t n IIUVWynWEX ilXnI/,9i4a /,9f5:

/ft wL(Hl

u, xatfcen
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//J t{L(Hy,H6-H€)
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rlaHocr,rirrrcr, SHaqeHI{fl -nc, orrpeAeJleHHr,Ie IIo BCeM CIIeHTpa],I, Ir SaTeM IIpO-
BoAlrJracb cpeAH.tr.tr HprrBafl Ao ee uepecerleHr{fl c ocblo a6cqucc. Onaaarocr,,
qro m - 1"7,5, rI, crreAoBareJrEHol lg n,": 13,96.

CHopocrr BpautreHrlr{ asin I : L92 nnfcen gns AB Aur 6ula orpeAeJlelra
rro uorryrurplrlre JIITHTITI l,448l Mg II.

Cuex'rpanruan xnacclr{rlxaql{a BBeBA, 6;rllartlrx fi KJ]aocy A0, HaH uane-
crrro, BarpyAr{eHa r\{airr,rM qncJIoN{ ruunii, na6,nm4aer'tblx .B crler(rpe. O4naxo
ror tfaxr, qro B crrenTpe orcyrcrByror Jrr{Hr.rlr rex UJII{ rliliix gJrer,IcHToB, Aaer
BOBMOiI(HOCTL CyAIITL O CIIeHTpaJIbHOM I(.IIaCCe 3Be3.lIbI.

B cnexrpe AB Aur HaMIr He o6uapyxrenbl JII{HrII'I He I, c;re4oBareJllno,
crter(Tl)aJlbHr,rit xnacc He lrolr{er 6r,rrr, 6o.iree parIHIrM, .relr 89. Ha ocuoaartnrt
orcyrcrBr.rfl rlrnuii Fe II s crrenrpe AB Aurs reqeuue Bceto rlelll{oAa Haixux
na6rro4enuir ur,r N{o?fierr roBopI{TL, tITo cuexrparunlrtl HJracc He 6onee
no:Auufi A0.

I(ax orl{eqaflocrr BErrIre, B crlexrpe AB Aur rlllltcylrcrByer JrI'IHI'Ifr
1,3933 Ca II; cyAfl no Br{Ay Koury-
pa r1 [uprrHe JrIrHIrr{, Mo}r{tro yTBepx-
AaTLr qTO OIIa He JIBJLfleTC.fl Mell(38e3-
AHoii, a nprrr{aAJrex{r,rr BBeBAe. mc-

. cne4onaann IzI. M. [tour,ruosa t4l
rroHaSaJrl/t, qTo trIrfl 6onr,rul4ucTsa
BBeBA JrrrErrn 1,3933 Ca Ilsnn.nerc.s

' TaHrrM lr{e xopollll,rM r(prrTeprrer{
' cuexrpanrnoft Kraccn{nxaqran, Hax

ri Apyrr{e JrrrErrr{. Mr,r onpe4e.nnnn
crrexrpaJrEr{r,rii n.racc BBeaAr,r AB
Aur no 1"3933 Ca II qns naxqqoft
4arrr Ra6.nro4eunfi. Cpe4unft crrexr-
panrnrrfi KJracc rro BceM onpeAeJre-
Hr{flM OHasalcx B8,5.

Jlnuuro 114481 Mg II s Ha.recrse
r{p}rrepn.rr crrer(TJl aJrLHoii H.iraccu{u-
Harll{r{ B AaHHONI Cryqae Mbr He r.rc-
rroJrbSoBaJrI{, Tar( HaH B pacc},IaTpr{Ba-
eMoilI IrHTepBaJre ciler(Tp aJIbHbrx r(JIac-
coB ee ar{Bt{BaJreHTHarr Irrupl{Ha 3a-
IvIerHo He MeH.aerctr l4l.

B peaynrrare Bcex err,rx pac-
cynr4enrul oHoHqareJrbHo BBeBAe AB
Aur nprtrrr,rcaH ctrexTpanlur,rfi r{Jracc
89.

B xa.Iecrne BITeBA cpaBHeHrrtl Mbr
IICIIOJILsOBaJII,I sBeBArI l, Per (Sp
A0) n 29 Vul (Sp B9), rrByqeuHlre
paHee I5]. Couocrann.Efl xapaxre-
pr.rcTrrKrl, IIoryqeHur,re /{Jrfr arMoc-
Seprr anes4rr AB Aur, c xapar(re-
prrcrr{HaMrr BtseBA cpaBHeur'ra (ra6u.
1*), uomHo cAeJrarb cJreAyrorqr{e Ba-
ITJIIOqEI{I{fi.

1. Snexrponna,q rrJrorr{ocrr, B

arlaocrfepe AB Aur HecHorr,Ho 6oJrb-
IrIe,qeM y HopNIaJILHbrx 3IJe34.

2. Co4epmaHlre Bo/IopoAa r{ ocra-
TOqIIafl I{HTCTICT.IBHOCTT, BOAOpOAITT,TX

.urtuufi, rIo-BrrArIMoN{v, Toro }He rro-
pfrAHa, lrTo r{ y 3Be3A cpaBrleHllfl.

-J
L\f

@ur' 4' o"t;f,:;;ff' Berrqrur'jr

o - 23.IX*17.X 1963 t.;6 - 2.I - 9.III
1964 r.; s * 16.X 1904 r.- 30.I 1965 r.
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'l no.rIrrla 4

AB Aur
1 Per
29 Vul

0,71
0,76
0,76

'13 ,96
13,71

13 ,86

{6,20
16,Zit
16,30

-Fl "110
-l-0, {0
-j 0 ,40

192

198

11.4

B9
AO

B9

!,rn onpe4eJleHufl Megra Ats Aur EE B14a1paMMe cIIerTp * CBerI{MOCTr MbI

uauin[ a6colrornyro BeJI[c[Hy M, gttn Ka]fiAofi Aarbr Ha6JrroAeul{fl' lIcloJIbByfl

(Dlr. 5. Orpe4elennc .,
,ip.s., i";'. 

""; 
iii" 

" 
rn l"-n:"iruffip;_"o.oJr: / [

Heft na6aroTletrnoir i

6aar,neponcrtofi llu- I 
"

,Iltfr tn

.\

_.L.---ll--
tst B3 flo sp

(Dm, 6. Oupegeleaue
trO JI O)I{eHILE 3 BeBAr'I

AB Aurua AEarPaMMe
ctreltrp - 0BeTTIMOCTh

npr{Tepl{u t4]. Ha {lrr. 6 cIIJIoI[]Ioli rpueor'1 ilpe/lcraBJleHa HI{}ItHflfl rpaHIIIIa

rnasH-Oii [OCJreAOBaTeJIr,HocTI{, a ]IITpI4XOBOI1 - JII{Irufl .I{yJIeBoIo BospacTa

;;;;;.- [6]. ItpymraM]I o6oaHa'rerro norox(eHl'Ie AB Aur s pa3lrbre AarLI

;;6;;A;di,t. Itu" *rq*ro ,r, rpa{nxa, AB Aur pacrorlo}I{eHa s6.nuan urtnueii

"iruorqi, 
rJraBrroft ,,ocJreAoBareJrblrocrl,I (ecnr,r lrcxo4r{T1, r{3 cpeAHero ,I{aseHlItI

rtr---11"',0 ,n c,,e*rpaJlTr,oro r(Jlacca 89,0, ro AB Aur 3aliMer Mecro'

orin"o"rroo Ha Orar. 6 ieuurru npyxrnou). ltpocr:uHan'ru o6o3r'IarreHlr rloJroxte-

]flufl BBeBI{ },Per u 29 Vul.*"T"";;6paaool, 
orl.Iocr{reJlbuo AB Aur rtotnuo cAeJrarrr ra*ofi Hte npeABa-

pI{TeJIbHbIii,,uo4ollloJloAocTrr,ato'iiSBeBAbI'KaI(I4AJIflApyrflxuSyIIeIIHI,Ix
panee 3Be3I( rrrrla Rw Aur t51.

B aaxJlroseHl{e [puHoIIy 6JIaIoAapIIocTb A. A. Borpuyrty 3a cotseTl,I II

Brrr,lMaEr{e H pa6ore.

,4efia6pb 1965 r.
JIuteParYPa

t.6.B.ItyrapEIIErrgp.o6rquftI{aTaJIorIIepeMeEEblx3Be3A,T.l,tr4sg-noAHCCCP'
1958.

2. R:"I:.'Sa nf or d, P. M erri I I. Publ. Asbron. Soc. Pacific, 1958,70,603.
5: ii:w. ru-. ,, i I i,' C.-G. B ,. * e l1' AstropLvs' J', 1931 71:19?'
4, Il.M, ft o n r,r o o r.'tr{io. Itpu,*tnofi acrpor[ua' o6c',-I960' 23' L6L'

;: T: M: E-ii-r; * (p ";;'til;H a r). r{a'n. }rpuucxoii acrpo-([4s. o6c., 1965' 34' r28.

6. I4, M. Ft o u rr o o o. 
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AlrAAEMrrfl, HAYIT CCCP
I4 3 B D C T IIfI ItPLIMCIt O fr

Tou XXXYI
ACTPO @II3I[qECI{ Ofi OE CEPEATOPII}I

1967 r.

OOTOMETPI{ (IECTTI{X I4 ROJIOPI{METPIIqECT(IIX
xApAI(TEptrrcTI4KAX SpytrTI4BHbrX 3BE3[

III" TEOPETtrqECHtrE I(PtrBbTE BJIEC}TA

' 
o" 

"T&H,%fl'f*If 8,1[%T ts*Htfi H,Tfl 
c n r AB A

P. E. Iepw6epa

C qenr,ro yroqEeErrff ue6ynaproft MoAeJrr.r BcrrrrrrtreK BBeBA rrrrra UV Cet, paccuorpenuoira [1], nnrnorueE pacqer reoperl{Ilecllfix RprIBrIx 6;recxa BbrcBeqr'rBarotrIrrxcrr rr pacmrrp;rro-quxcfl otrrnqecl{II ToHRIrx raBoBr,rx o6paaoranr.rfi c yqeroM o{sexron orJraTr{Aerrfifl. Cnepra
paccMoTpelra saBrrcl'rMocTl cBeTrIMocTIr TanIIx ra3oBrix o6paaoranirii or e.nexrposnoft rer.r-
treparypril E [oryqeEbl o6qtre cootuolretrr Afifl pacqera reoper]rrrecrirrx 11pr{Br,rx 6;recita
uplr rro6olr aaAaErrolr BanoHe rraMeuerrr,rff erexrpouuot ,.rr.rapuryp, (12). Batelr reoperr{_gecxre npr'rBr,Ie 6.necxa BblqrrcrreHr,r Ar.E cflyrra.E a4aa6aruvecnoro o*oo*A"rrllfl ra3a rrprr
paa;rrurrof,r reor{erprr[ pacilrrpefirr.E (o4no-, ABy- rr rpexMeprroe paclxrrpenr.re) n ,p1 purro*
oTrrotrrerr[flx xapaflTepHoro BpeMe]rlr pacmnperrr{fl K xapar(reprro}ry Bper{eHr.r penolr6rrna-
\tttt (AlB : 0 -- 10) r'r 4.rn cJlyqns q,rcro paAfiarr.rBrroro oxJ]ai{AeHrr[ flprr pa3Hhrx 1,aqarb-
EbIx reMtreparypax Br,rcBerrrrBarorqer.ocE raaa (Zs: 10 000 _i_ 50 000" K). I(an Br.rArro rr3rlnr' 3, MorroTolrfloe oxJrarriAellfie ra3a rrplr agtra6arn.rectrorf pac[IrrpeHrrrr AeJraer ftpxB],Ie
6recna 6olee uo.rrorrl,rll r'I ylrerl.rtraer 3aBrrcr.o.rocrb aTrrx ftpr,rBbrx oT reorrerprrr{ pacurrpe-
Hrrfi' tro ltrp]d AIB )> 1s{r[ent a4r'ra6atr.r.recroro oxrrai]iAerrrrfl Ee cyr{ccrneu. B 

"rynuu 
oira-

TO palrrarrrBrroro ox"rra)r(Aerrrrrr reMrlepaTypa ra3a overtr 6r,rcrpo lo]rrri]iaerc.fl oT r0 rrp[rrep-
no go 72 000" I( rr Barelr ilreArre,rro y6r,rnaet ao 5000-6000;tt 16m. 4). flocxorr,ny.uo_
ur'tr cno6onlro-cBtrBarIHr,Ix rr cno6o4Iro-cro6o4nr,rx [epexoAoB c y]renr,rrrerrlrelr a.nentpornoft
TeMlrepaTypr'jI BoBpacTaIoT' To cBeTI{tr{ocTr, IaBa IIpII peBKoM oxJ]a]r{Ae}rrrll yBeI[qfiBaeTctl Ir,nalt fior(aBaJrrr tsIJqrrcJlerr[n ($rr. 5), lrancnuylr 6;recna Br,rcBeqrrBaroqerocrr raBa lrox{er
rlMerrr rtecro lrecKoJrrrKo rloS)r{e ilIolfelrra Bosrr].rRrroBeflrrrr ropffqero raSa uaA rloBepxEocrBro
3BeBAr;I. OtEoruenr'te cnollocrll [apacTa]rfx 6necna rrepeA ]ranclrryuor{ Ii cgopocrr.I yraca-nrx 6'necna flocJre ]rancrl]ryMa y Teollerr.rrrecfirrx np]rBbrx na {r.rr. 5 6ruario H cooTBercrByio-qeMy oTuomeur.rio y ua6nro/{aeMbrx rrprrBbrx 6recxa Bcribrrrrer{ BBeBAlr EV Lac.

fIp:,r conuectrou 4efictnr.rrt a4lra6atruecltoro oxJrall{Aeurrrr rr paArrarr{BghTx troreI]b
TeoperrrqecftI{e npl'lBrrle 6.necna BblcBeqnBaloqerocff raaa o6paayroupa*oupu*aappqecfioe
'cerreriicrBo r{prlllrx, oflr.rcbrBaeMoe cr.rctelroft (32). {rr 75 xoM6ruaqrrri purrrr*rx BEaqe_
uufi rpex yrta3aHHrrrx [apailrerpoB rroflyqenhr qrrcreuurre peilentrE ctrcreilrrr (32) u roxaaaro,
'rITo c rroMoqLro aroro o6rulrproro celleiicrna reoperuqecnrtx nplrB]rx ilrox{Iro [peAcraBrrr6
6oJrr,ilrrrrcrso rra6,,io4ael*rx nprr,brx 6recxa Bcrrbrrtre* BB'BA Tr.rfla uv cet.

B ,(ono'nnenltu I paccuorpero BJITTTIHLI. ygapnofi rro'rraarl,,r.r Ha cretrerrb r.{o,rrBar{rr,
Br,IcBeqr,rBarotrIeroc,fi BoAopoga, r ,{ouo.ruenr.rrr II BLIqITCJIeH},r paAIraTIIBHr,re ITOTepII raSa Ea
orplrrlareJrr,Hl,rx rrouax BoAOpOAa. floxaaano, qro o6a es{enra }re cyqecrBerr}rr,r AJrrr pacqera
BrncBelrr{Barr[fi Ir oxJla]r(Ae]rr{s ra3OBLrX O6paaoaaunt, ,nrorrr,no"unre r{oropbrx ilIom-so ox{rrAarr, rrprr Bcrrtrmriax BBeBA rnna UVCet.
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B ,{ono*ueuzr III upune4errl yroqreasr-re (Forolrerpfiqecnr,re uaparrcrplr otrrtrrrec$rr]
ToEnI'rx raSoBEIx o6paaoranuft, Eeo6xoAtrllhle Afi.E pacqera ue6yarpuoft mo4enu Bcrrrxu*
Baroqtrx 3Be3A.

B fiouonueuuu IV uprne4euu pacqerbr, troaBoJr.Erorqr{e B paM(ax Ee6yfi.spuoft MoAeJrtr
oqeEtrBar6 o6qyro Maccy troulraltporauEoro raBa Bo Bcrrbrmne rlo troJrrror{y rafiyqe11firo
BctrErmr{u n Sororpa$usecnoft o6uacru ctrenrpa.

PHOTOMETRIC AND COLORIMETRIC CHARACTERISTICS OF ERUPTIVE
STARS. III. THEORETICAL LIGHT CURVES OF A RADIATIVE GAS WITH ALLO.
WANCE FOR IRREVERSIBLE RECOMBINATIONS, EXPANSION AND COOLING
Etr'FECTS, by ,R. E. Gershberg.- rn order to obtain a more precise nebular model
[1] of the flares of UV Cet, type stars, theoretical light ourves of optically thin gasoous.
bodies are computed taking into account irreversible recombinations, expansion and co-
oling effects. The dependence between the luminosity of these bodies and electron tempe-
rature is considered and general relations are found for calculating the theoretical light
curve on the assumption of any given law of electrontemperaturevariations (12). The
theoretical light curves are then computed for two cases: 1) adiabatic cooling of the gas,
assuming expansion of dilferent dimensions (one, two and three) and various ratios of the
characteristic expansion time to the characteristic recombination time (AlB:0 -+ t0),
and 2) pure radiative cooling at different initial temperatures of the radiative gaseous
bodies (?6:10000-500000K). Asitisseen from fig.3 monotonousadiabatic cooling'
of the gas leads to Iess steep light, curves and a less pronounced dependence of these cur-
ves on the geometry of expansion. However at AlB )- L tt;e adiabatic effect is insigni-
ficant. In the case of pure radiative cooling the temperature of the gas decreases very'
rapidly from ?6 to about, 12 000" K and then debreases slowly to 5000-60000 K (fig. a).
As the cross-sections of free-bound and free-free transitions increase with electron decrea-
sing temperature, the luminosity of the gas can increase during the initial rapid cooling, and.
calculations (fig. 5) show that maximum brightness can occur somewhat latter than the.
moment of appearance of the hot gas above the photospherio level. The ratios of the rate
of brightness increase before maximum to that of brightness decrease after maximum obtai-
ned from theoretical curves (fig. 5) is close to the corresponding ratios for observed EV
Lac flares.

In the case of simultaneous adiabatic cooling and radiative losses the theoretical light.
curves form a three parameter family of curves, which is described by the system-of
equations (32). Numerical solutions of (32) are obtained for 75 combinations of different
values of the three above parameters. Ii is shown that the majority of observed lighl
curves of flares of UV Cet type stars can be represented by this family of theoretical,
curves.

The influence of collision ionization on the degree of ionization of racliative hydrogen.
is discussed in appendix I. Tho radiative losses on H- ions are computed in appendlxlt.
It is shown that both effects are negligible in caloulations of radration and cooling of the.
gaseous formation which may be expectecl during UV cet star flares.

More precised pho[ometric parameters of optically thin gas formations necessary lforcomputations of a nebular model of flare stars aregiven in appendix III. Computations
which permit the est'imation of the total mass of ionized gas in a flare from the total.
radiation of the flare in the photographic region, on the assumption oI a.aebular modeln
are given in appendix IV.

B crarre [t] rofiaaauo, qro ErrcxoA.sq,tre BerBtr nprrBbrx 6recna BBeB,q
TEtra UV CeI Mo}ITEo [ETeptrpeTtrpoBaTb HaK peByJIbTaT BbIcBeq[BaEu,I
otrTEqeoHr( roEntrx ropffqrx fa3oBbrx o6paaonauzft, soaEuxarcqrrx uaA {oto*c0epauu orrrx BBeaA trpu Bcrrrrrnrax. B pacserax [l] upegnouaraJrocb, qro,
aJreKrpoEEarr reMrreparypa ra3a B rrpoqecce BbrcBequBaEtrE ocTaercfi EeuBMeE-
Eofr. B AefrcfBrrerbuocru, no-rugurtronay, raa 6nrctpo oxJrarfiAaeroa. floarolry
cJreAyer paccMorperb BErcBequBaEue rasa c yuerolr as{.erron oxJra}fiAeEr{f,.
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O6npre COOTHOTTIeHI,ITt \lfl RI{TIIIcJIeHIITI TeOpeTurIeC(IIX fillI,IBbIX 6;reCna

c yrlerou a{{renTon oxrra}r(Aelrllfl

Cne'rnuocrr, ofrrr.rarecxll ToHr{oro raaoBoro o6paaonannfl rlpoilopquolraJrr,Ha
(BaApary aJlcltr]lol{rloll rtlrorHocrtt tr,f, tt o6rqeuy o6teuy CBerrItr\elocfl ropfl-
qefo raBa, TaI{ qro reoper'[arecnafl I{prIBarI 6recxa l{il{eer BIIA:

/ J' (Te\ rtez / , t \h
I I I r-l

l, - s@rl ,; \' T ,ti '
(1)

r;1e ,S (7r) - {ynrqr,rrt rlcrotlH[r(a rpI,I eAl4Huquori nnornocrrr, A.: Roll/ -
Bper,rfl y/r(Boelrrra HarraJrr,Horo xapar(replroro p113r\{epa -flo raaonoro o6paaonairlra,

Ilacrrrr'rp.flrorqerocrr co cxopocrLlo V, v k : L, 2 il;trr 3 B 3aBllcrll\{ocrrl or
reoMerpHr{ pacurrper{rrfl. 14auenerur,re oJreHTpoHHoii unorrroctlr BcJIeAcrBr{e

pacu{rrper{r:1a lr penolr6uuaqr,u:i orrllcbrBaercfr, corJracHo [1], ypasHeulre]t'I

"\ : -r, ,",'lA, , - c (Tr)tzzr,dt '" l+tlA
r;1e C (T 

") -BIleMtr

(2)

noa${uqtrent penou6uuaquii 1. V4o6no BBecrr{ 6eapaauepuoe

C (7,)n"dt (3)

(4)

COOTIIOUIEHIIEM

tp: j
o

r rpeo6paaoBarb ypaBHeHI{e (2) n nuay

,,o :(l + ,\u P

n" \ 'A) ''
Tor4a reopertrqecxarr fipl{Barr 6necra 6y4er onpeAentlrbcrr

7 ^S(7") t, t1-te
-- 

- tt-L-t e-29Io- S (7o) \,l Al

'TaHrmr o6paaorr, wr4 npnnofr 6necra saBIlCI{r or AByx TeMleparypnrrx tfyuH-
qnri: .9 (7") u p (7").' 

Pacconotpr{M 
'crrepBa 

Banrrcrrl{ocra eS{exrrrnuoro xoe$Slrqr{eFrra peront6r'r-

Haqrrrr oT AJIeI{TpOugOri teUrteparyp},I, ItOTOpafl B KoHeqHOM CrIeTe oIIpeAe-

tner {yuxquro p (7r). flo-nu4nuonry, IaBoBbIe o6pa3otsagtr.s, BoBr{I{HaIoqI{e
sal 6otoc6epaN{I{ BBSBA rllna l-lV Cet, HeIIpoBpaqHbI AJI.q.L"-Kaantoo' B ra1oft
CpeAe ;rII{[Ib peXOU6uuaqul{ ua BO36yE{AeHHbIe ypoBI{I{ npIIBOA.fIr n yMel{r,ue-
III{rc qI{cJIa r{oHr{BrrpoBaHFI},Ix qacTr{q, Ilocr(oJIr,Hy pexola6lrHal{rrl{ Ha o-cnonuoli
ypoBeEb I(oMIIeEcI{pylorc.tr I{oHI{3aqtreii 71lrS{yaUnrn Zr-lranyueulreu. Cne4ona-

reJrbuo, a{{oxruonufi xoa{{nurrellr penoM6nuaqulr C (Tr) = 2C"(?),rge
n:2

'C, (7") - xoa{{uql{eur pexoM6llnaqulr ua n-fr. ypoBeHr,-BoAopoAlroro aroyt'
Ern' serusurui *o*ro roAcsurarr, uo {opmynaM r,r ra6ruqalr Cr{roHa [2);
peByJIbrarLI IIoAcIIera npIIBeAeIIbI na Snr. 1. I4s rpa{HI(a cJleAyer, qroMe}fiAy

lg C (1'") u lg T" cyqecrByer flpanruqecrtu rltuelinas saBIlcrrMocrrr:

C (7,) n T; o''u (6)

1 IIplr nrrcoror-r oJrenrpourroft relruepatype raBa yMellbmelrlie a,nenrpoauofi trJlorl{ocrtr
oc,neqcrrh" pertorr6rrnaqufi'sacruqrro rlolineuiupyetcn y4apnoii uonuaaqueft lrefltpa.ruur,rx
nogopogur,rx aroilroB. B f[onoffrenur'r I no(aBano, qro Afltr paccllarprrBaeMorr BaAaqrr aror
c$6enr He cyrqecrBelr.
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Ora sau[cr,rMocrb rro3BoJ]rrer npeo6paeonarb coorHoxlenue (3) r( BtrAy, B noro-
poNI rlce tlepeMeHH6Ie .flBr.rrlorcfl 6eapaarutepnr]rN,rr{ Be ;[I{qI,IHar{rI:

n, tlt

4/'
rAe B : Lf no C (To) - xapar(repr{oe Bpel{fl peHou6lruaqlru n r{&eflJrEHr,rx
yc.rIoBI{flx.

@ynxqulr ficrorrHr{Ha J' (fr) Mo}nuo rroAcrrrrrarb cJreAyror{rrM o6paaou.
11o onpe4eJreHr4ro

),,
S (I,) : J u^ (7,) r}lr di. ,

).r
(B)

lfle s1 (T") - xoa{r{nqneur uarryqeurt.rr, paccqrrraHr{rn"r Ha oAr{H oJrexrpoH r,r

-/J

(7)e:+5 {a;"'

Ls*,
-/2 r

1,0.f

J 4 LgTe

{Dur. 1. SaslrclrMocrr, adr{enT lrunoro noorf$nqu-
,en'ra irenorrr6nra[r{r{ BoAopoAa or oJrcnrponuoit

relrllepaTypbl

J + LgT,

(Dur. 2. Sasucr,rMocrL .surccnoirnoii
cnoco6nocl'r'r ofiTrrqecfi[ Torfioro raaa
B paBJri,IqHlIx cfieltrp&nbrrLlx o6;raor.nx

U BV or arenrpourroii reMrreparypr,r

ollrrH npoToH, rpr, - nprllarr pear{qr,Ilr so:ror,rerpr,ruecHofr clrcreMr,r c nonocoi,i
lrporlycnaHr{n or 1,. Ao fu2. Pae;1c"rrra r{enpeprrBr.roe n JrnnerYrqaroc r.raryrrenr,re,
rrolnHo rreperrr{carb (8) B BuAe

).2

s (r,) :J ."ont (r") rpi dI * uru (r,) 
? 
*^,ffi. (9)

fipn acur,rurfiax BBeBA rlrua UV Cet nprlre Banpetr{eHHEre Jrrrur{r{ ne na6;nro-
AaIOTC.E, TaH qTO tr{OiliHo CrII{TaTb, IITO SJreKTpOEHatI IIJIOTIIOCTL TaM AOCTaTOqHO
BeJIIIHa 4nn o${eHrueuoii AeaHurBar{r,u.r ueracra6r,rJrbr{Lrx yponnefi. floaronry
el,o"t cxraAuBaercfl r,re cno6ogrro-cno6o4noro n peHor,r6ranaqr{oHuoro HonpcpbrB-
HOIO lIBJIyrreHI{.E, a e; - XOa{{rrqrrerlT},r uSryrreHlrfl B paSperrreHHr,rx Jrr{Hr,rflx,
Eorr'r ucuonbaoBarb {orouerpr,rvecxyro cr{creMy UBV, ro, Har( ronaabrBaror

orle,r(rr, Berusr,r,r ),r,1;'"ffi B rrrrrpor(oM /rr,rara3orre Drre*rpoHHr,rx reN{-

neparyp Mox{rro cqrrrarr, rrocro.E}rHr,rMrr; nprr EToM Aoriyrqeuuu ouur6xa n S (7r)
fle rrpeBocxogut t0-159/0. floerouv BeJrurruHbr Sunv (7") 6rrlrlr su.rracJrenr,r [o
llsMepeHIIrilM oTEoIIreHlI.rINI ei/Es6 [3] r'r no paccqr,rrarlHr,ru roa${uqrreHTaM r{BJIy-

:-g{g-.ii"" (?") u ens (7,) l4l'
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Ha {zr. 2 upe,qcrannenbl peByJlbrarbl Bbrqtrcnesuft. ?Is rpa{rxoB cJleAyerr
rrro MeN(Ay lgSuuv u lg?u cyqecrByer trpanrrsecfiu rusefiuas BaBucl[Mocrb:.

Sy >o ?r{'e2 , S.a )o 7/''u , Sy :o I/'tu' (10)

Bce ganruefimue pacuetrr 6ygyr rrpoBoAtrrbca AIrx o6tactz B ([orouerprue-
cxoft cucreuw UBV, n Bbrpa)fieuue IlIo 6y4er o6oauasatr orEocrreJlbEylo,
flpnocrb trBilyqeutr.E BctrbrrtrKr s oroft o6ractr; Teopertrqecxtre npuBrre 6necxa s
o6nacr.sx U u V Morr(Eo 6y4er otrpeAeJltrrb c troMoqblo oqeBEAEBrx oooruo-
meszfr:

(11)

ltou6uuaqu.n coornomenuft (1.), (4), (7) r (10) Aaer crrcreMy

(12)'

r(oropafi [oBBoJr.ser paccqrdrarb reoperr{qecryro KprrByro 6recna pacmtrpalo-
qerocff rr BbrcBeqrrBaroqerocfi rasoBoro o6paaonauufi trpl{ ;ro6ou saAaEEo}tl
3ar(oEe uBMeEeEtrfi arexrponuoft TeMrreparyphr. B sacrEocrlI, rtpn T":
: const na (L2) cJreAyer coorrromeEl(e

} : (, + *)-{r + +#-[,- (, * +)*']]', (13)

fioryqenqoe e It] HeuocpeAcrBeHEo AJrfl trBoreplrzqecxofi MoAeJTrr.
Paccuorpnu rerrepb reoperr4qecxrre Kpr{Bbre 6necxa raaoBbrx o6paaoaaulrr"r

c yqeroM lraMeueuuri aJrer(rpor{Hort reuueparypbr, trporrcxoAflqlrx Ba cqer aA[-'
a6arra.IecHoro oxJralfiAer{rrf r,r paAr{arrrBr{r,rx rlorepb. He:r ocuonanuii Ayrralr,
qro arrr Mexalrr{BMr,r uo xanofi-nu6o uplruune ue pa6oraror; c Apyroit ctoponr,r,
r{Meloqr{ec.n ua6.nro4eRu.s lte rroaBoJrrrror rloxa cAeJrarb o6ocnosanubrx KoJrI{-'
qecTBeHHhrx oqeHon poJrr{ Tar{ux IIpoqeccoB, HaH oxJrair{AeEue Ha MoJrel(yJrax ]r
rrbrJrr4lrHax, EarpeB yAapHbrMr.r BoJrHaMtrr, peJr.flTr{BrrcTcr{r,IN1I,I qacTtrqaMu rr
cI{HXpOTpO}rHbrM U3"{yqeHr,reM, - rrpoqeccoB, r(oTopbre B nplrHqtrrle MolyT'
BJrr'rrrTr, rla SJIeKTpor{Hyio TeNrnepaTypy ra3a.

3S$em a4rra6aruuecxoro oxrrarr(Aeulrfl

I4a ycnonI,ra a4na6arnqrrocrr{

T4-2i3 : const

E ycJroBrrfl coxpaueElifi Maccrr raaoBoro o6paaouarurfi npr,r pacrurrpeuru

n (,t + l)h : consr\ Al

oJreAyer Bar(oE a4raa6aruuecxoro rraMelreurrx reMleparypbr:

rn:(t
T\

(16)

+1,:(a).''"+ " +1,: e)-'" +.

rt.\6)l

+: (+)"'(' * *) ,-'t , j

u : #j(e)'" (, * u)r , -u'* ,J

(14't

(15 )
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0

Ls*
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\0,4\-
!s

nU

;4+riol _----=/

\/
\?
E

Z

0
(Dur. 3. Teoper-nvecxrre KptrBbre
oJleclta otrTfltlecRIf TOr]fi[X raBO-
nr,rx o6paeou arri, rrrcaevunaro-
rqtrxcfi [a-Ba penoM6nuaqnli r

pacmrrpeEr4.B

Cnnounrre J/,rtIj,Llrr cooraercrByror
<aAr,ra6aruqecxutut rpr,Inntu 6tecna,

ruTprIxoBlre - ((rrBoTepMrIqecHr.IM)).

Ipa$rxu c k:1,2r 3coorBercr-
Byrorr oAHoMeprroMy, IByMepr{oMy rr
TpexMepuoMy pacmupeuulo, rfzcna
CnpaBa OT ItpIlBtIX paBHbI COOTBeT-
cTByrorql4M oTHOIIIeHrrflM XapaHTep-
r{oro BpeMerra pacuu{pefirr.E (A) rr
xapaftTepHoMy BpeMerrr{ peHoMOr.Ha-

r{nrr (B)

\s
@

.0,41st< nl 

----:- tr4



3ro cooruorreHr{c Ba}rr,r}iaer cr,rcrc}ry (12). Coruecrnoe pertrenlre (12) u (16)
oupeAe.rrrrer nr.t4 <<a4ua6ari,Irrccnux) HprlBrrrx 6recHa BbrcRerrrrBaroqlr,Kctr raBoBblx
o6paaoearurli:

+:-J- 4l (r *', )'-n'n'u-r-l)'. (17)t1-0,43/ralU t -t) ')l

Au :,*l'l r-rg f : -0,17 .?rru(, + *),
Av: rs +1,,-te Li : +o,Ie .?rrr(, * *).

Paa;rru.rnen a6conrornElx BEarreuu.rrx flonpaBorrHbrx {JrcHoB trrafio, lr na {ur. 3
rroA KprrBbruu 6recHa AaHr,r BcJrusI,rHr,I

lo",u l:o,rz kts(1++). (1e)

3ru nouparosEr,re r{BeroB},re qJreHbr AeJraror Hpur}bre 6necxa R o6ractn T/ He-
cr{oJrbr{o 6oncc Hpyrbr}rrf, a KprrB],re 6necHa s o6[acrr U - 6olee rIoJIorl{r{]I,
yeM Kpr{BrJe 6necHa r o6nacrlr B, uocrpoeurrl{e }ra {ur, 3.

Il[e pacclro:rperr]Trr $ur. 3 c.TleAyer, rlro c yqcrorl ]'IouoroHHoro rilAcHlrrl
rcMrreparyplr rrprl agua6arnuecHolr oxJraHiI(eHr.rI{ reoperurlecHrle ItpI,IBLIC
6necra or(aBr,rBarorc.a 6once rroJrorI,IMr{rqeM coorBercrByIotrIIre (uBorepMI4tIecr(I4e>

IrplrBr{e 6recrra, T. e. B aTlrra6atruecxoir no4e.ulr BcrrbIIlI{I,I 6necx v6r,rsaer
r{e/{JreHrree, rreN/r B rrBorepur,ruccxori Mo/{eJrlr. Cro o6c'ronrcJlLCTBo cBflBaHo c poc-
rolr noilSr[rrqr,rcLIra penort6r,rnaqr{r{ rr DMI,rccr,ronnof,t cuoco6gocr}r norII{B],Illo-
BalrEoro raBa no r{epo naAculi.rr DJreHTpounoi,i teuueparypbl, rITo B HeHotopofi
creileur{ r(olrrreuclrpyet y6rrnr rrr.rcJra uaar.ruogeficrByroqux iracrl{I1. flpn rpex-
MepEoM pacrrr{peHrnr a4lra6ar:nqecKoe oxJra}nAen}re nalr6oree aS$extunno, rr
ecrecrBerruo, qro rrpr.r k : 3 paaflfiqrle <a4ua6arr.ruccx],Ix)) r{ (uaorepMrlqecxrrx))
Irpr,rBbrx 6"rrecna r\rancr{}ril.rrruo. CyqecrneHuo, qro vuet a$Sexra oxJra}ItAeHrr.FI
Br,rcBeqr.lBaroqeroc.E raBa /{eJraer reoperrrrrecnr{e Hpl{Br,le 6necna MeHec qyB-
crBrrreJrrJubrN{rr H reoMerpr4r,r pacurrper{r,rfl: r,ie}rr/(y cclrcr"rcrBaMlr <a4ua6aruue-
cxr{x) KprrBr,rx 6necxa c k : 7,2u 3 pasnr,tvr'tn MeHr,rtre, rIeM MeH{Ay coorBer-
crByrotqrrN{r{ ce}ter',icrs all?I (I,rB orepN{uqecHllx)) HpL{Bt;]x.

Stlrclrexr llaAlrarrrBflbrx rlorcl-lb

B ra3oBbrx o6paaonaunax, Boarl{r{arorql{x rpI{ Bcrr},rllHax BBeBA TL{[a
IJV CeL, paAlrarrrBrroe oxJraiHAeHLre AoJrlr{Ho orlpeAeJlarr,ca noa6y}I{IIeEI{eM
nefirpausurrx BoAopoAHr,rx aroMoB u cno6o4no-cno6o4nr,ru uaryqeHueM. Heno-
cpcAcrBelrrlr,rMr{ (uaryqarefl.flMuD ren.rrosort aHeprIIr I,IoHI{BI{poBaHl{oro raBa
.sBJr-flrorcrr cno6o4urre aJreKTpoHLr. C 4pyror:i cropolrbr, ecJlr{ BoBHr{KEoBeHI{e
rop.flqero raaa EaA {oroc{eporl BBeBArI cBflBaHo, Hanpr{r{ep, c Br,IxoAoM Ha
rroBepxr.rocrr, y4apuofi Bo.rrHbr, To BLICoHyIo aHeprl{rc upno6petaror npe}r{Ae
Bcero rrrlrreJrbre qacrr.rqbr. O4naro cerreEtrc o6uena auepruer? Me)fiAy cno6o4ur,r-
Mr{ eJIeKTpo}raMu rr rporoHaNlrr I,I Meri{Ay rrporoHail{r,r rI Eer"rrpaJIElrbrMrr aroMaMI,I

,ra

L

f :(, *')'{,
Ha {nr. 3 rtpirnc4ermt <a4ua6arr,rrrecrrre) (cnnornnr,re rr.rnun) u (rrBorepMr-

{ecnnoD (rrLrpnxonr,ic nr'rurru) rrpirBbre 6recxa, rooTpocrr}r6re no (tr7) rr (13)
coorr:crcrrrelrllo liJlrr auaqelurir rrapalrcrpa AlB :0; 0,ll; {; 3 r,r 10. Ilpe-
AenbHoe Blraqclrrle AlIl : 0 coorHcrcrnycr c"{)zqnlo, HorAa DJlonrpoHHafl
II.TIOTHOcTL y6rrUaCr TO.IIbHO L{3-3a pacurrpeHr'Ifl, a TeMnCpaTypa BerqecTBa rtaAaeT
r{B-Ba a/Ir{a6alu-recxoro oxJrairiAeHr,rr. 11o r,repe pocra napaMerpa AIB ace
6o,uee cyrqccrBcriHr,rN,I cral'IoBIlrcfl 1lrueHLrreHrre l?e Ba crrer peHoM6uuaql.ui,
Lr npr,r AIB> 1, xan Br'r/IHo ua {rrr. 3, a4rra6aurrrecxoe oxJra}r{AeHue r{aJro
clia BLIBaercfl I-Ia Hpl{tsLrx 6lecx a BbrcBerILrB alorqeroctl raaa.

floupano.ruLre rlBerorbre q.rreubr corJracHo (11) rr (16) lrueror nu4

(18)



lro nllaiiHerl Melle B cro paB 6onsrue, arell ceqeEr4e penou6r,tuaql,Irl npo'rolra
I{ EJIeKTpoHa, TaK qro MeE{Ay BceMII rlacrr,rrlaMn llrrcBeal}rBarorqeroc-fl raaa 6r,r-
crpo ycraHaBJrrrBacrc.fl reunosor:i r{oHTar(T. floarouy, upeue6peraf BoBMo}I{HLr-
MU pa3[[rrr4fll{1{ HurIeTr,rqecHr,rx TeMrrepaTyp SJrer{TpoHoB }r Tfl}r{eJrblx qacTr.rq

B reqeHlle Koporxoro HaararbHoro repl{oAa (B < 0,01), n 4arrueiiner{ upl{
IlaccMorpelIllr{ Bcero Irpoqecca Br,rcBeqr,rBaHufl r{ ocrtlBar{}Ifl raSa 6y4elr uc-
IroJrr;SoBaTb oArly KrlHeTr{qecHylo TcMrrepaTypy AJrfl Bcex qacTuII.

3a xapaxtepuoe Bper,rr pexou6lrnaquv lln,"C(Tu) ceo6o71uni.i areHtpotl
Tepaer r.ra ceo6o4uo-cno6o4uoe uaJryrreHr.re Brreprl{rc

rAe ex(v,7 
") - roa{{lrqrenr cno6o4no-cno6o4uoro r{BJryqeur{.8, paccqnran-

nrrfi ua oArrH DilerTpon. 3a ro ,fie BpeMfl na noa6yx4eur{e rl uonnaaquro uelt-
rpaJrr,Hbrx aroMoB BoAopoAa cno6oguufi aJrexrpoH rparr.{r aHeprurc

i or,(r,) xn*do(T")xo
n:2 nll

T""
\\e a1i(7") - xoa$tfuquerrrr,r yAapuoro Boa6yr{AeHr.{fl I{ IroHrIBaIIrrI{ BoAo-
poAr{oro aroMa, xi - coorBercrByroqr{e rlorerlqr{aJl6l noa6yrH4enr.r.E r{ IloEr{-
Ballrtlr. I{ou6lruupyt (4) u (15), rupaar{M crerreHr, I{oHI{BarIIrI{ BeqecrBa .le-
pea B:

Es.:

@

4*,! e,,(t,7"\dv
6 r' \

Efi : c\T e) 
rP? ' (20)

= D (r"1Ur rOr, Ql)

(22)U:ra-_ 1.
n

Tor4a oHeprerr,lqecxr{e rrorepr{ cno6o4uoro aJreHTpoHa Moir{Ho Barrldcarlr B BI'I-

Ie

(23)

rIe
E7

Pa4narlrnuoMy oxJralr{AeHr{ro rrporrrno4eiicrnyer cnoeo6paanrrll Mexaulrsr4
EarpeBa. f(ax uanecu{o, MeAJIeHIT},re aJIeKrpoHLr penoll6uullpyrcr 6oree at!-
Serrranuo, ueu 6rrc:rpr,re, TaK rIro cpeArrl{x arreprrrfl penou6uuupyloil{ero
aJrexTpoHa BcerAa Menbme cpe4nert aHeprr{r,r ceo6oguoro aJlexTporra: Bpnu (
{ Er. B peaynr,rare B xoAe pexou6r.ruaqnft qracno r{oul{BrrpoBaHHr,Ix tIacrIrII rla-
4aer 6nrctpee, lreM fiuuerrtsecxafl Erreprl{.tr arrrx qacrlrr{, trr }ra Ka)fiAyro ocra-
rcrqyrocE r{oEr{3r{poBaHrryrc qacTr{rIy [pr4xoAr{Tcfl B cpeAHeM BCe 66rr,uraa anep-
ru.s. Ecnu B Henoropr,rft uortent p zz, cro6o4Hr,rx oJrenrpolloB r.rMeJrr{ B cpeAHe}I
arreprrrc Z, xarr4rrii, ro Ba BpeM.fl 6p ooaulrnret nr0B Heirrpailbur,rx aroi\,IoB
v cpeilHr.fl auepua.E ocraBllrlrxcf cBo6oAubrx aJreHTpoHoB Bospacrer:

ll 7tt"-Zr"n,,,63
--;F;;6-B-- - Er : (Er - Zr.u) 0 I].

* : - ler (r,) + (et) - l)pz (7,)] 6 B,

, 9r(7.; :H , ez(T"1

oB+:
Cne4onare,llr,uo,

V : - r,,,(r,) 1- @B - t) q,(r,)- e, (2,)l 6 P,

r4e cpr(Tn): { - Ep"nl E* O6u1ee qI{cJIo rlacrrlq B raae s e0 -]- t paa npe
BrJrxaer ql4cJro cno6o4arrx aJreKTpoHoB. lfocro.lrr,xy B npoqecce BErcBeqtrrBaHr{rr

D
l1 r

::';n r 
"

(24)

(25)

223



TaSa T'IIHeJII{e qacTEqbl JMrnb o6Mer{r{Barorcfl SEeprr{er"{ co cBo6oAHbrMr{ SJreK-

TpoHar,rrr r{ He lrlreror llenocpeAcTBer{r:Ibrx a{{exruauux cror(oB atrepr[Ir, To
Ea ocuoBaHr,ru (25) ypaBr{er{I4e AJI.TI aJrexrporruolt reMrreparyp},r raBa Mo}nno
SaIII{CATL B BIIAe

dT
(ei + 1) 

-# : - [rpr (T 
") + (et - 1) 9, (T 

") - e, (T 
")] 

d g
tc

lIJIII OITOH{ATCJIbIIO

'o : .*p { i 
'*, 

(r.) -l- (eo _.1) q, (7,) - e, (?,)l ii }te td

",,10,'K I ro'sc | ,o,,u, l ;*, esl

(26)

(27)

B ra6,n. { nllune4eubl BuaqeHrltr yHaBaI{HbIx BLrlIe rer{rleparypHrJx Sysx-
qnii 4nrr ur,rponoro Arrana3oHa aJIeI(TpoHHLIx rel,Irleparyp,

9; slc

,
4
6

8
10

L2
!4
t6
18
20
22

24
26
28
30

40
50

9,04
5,36
3 ,90
3, t0
2,58
2,2r
1,54
1.,73
1 ,56
+,42
I ,31
1',2L
1.,73

1,05
0,990
0,857
0,757
0,6t4

0,414
0,E28
1,24
t ,66
2,07
2,48
2,90
J, J1

4,\4
4,55
4,97
5 ,38
5 ,80
6,21,
7 ,24
8 ,28

10,4

Q,21
0,27
0,:i1
0,35
0 ,38
o,ztt
0,44
0,47
0 ,50
0 ,53
0 ,55
0 ,58
0,60
0,63
0 ,65
0,71
4,77
0 ,86

<0,01
0,18
3,4

100

310

750

t 600

2 800
4 400
7 000

10 000
14 000
27 000
45 000

1i0 000

<0,01
0,44
8,5

OZ

260

750

1 700

3 400
6 000

10 000
r4 000
20 000
27 000
50 000
79 000

150 000

0 ,49
0, 5t
0 ,53
0,54
0 ,55
0 ,56
0 ,57
0 ,57
0, 58
0,58
0 ,59
0,59
0,60
0,60
0 ,60
0,6{
0,62
0,63

2 ,3. L0-5
2,3.70-s
4,2, !0-2
0,35
L,7
6,2
L7

4t
86
160
280
450
1200
2700
8400

florepu Ha cBo6oAHo-cBo6oAuoe uailyqeuue Br;rqrlcJreEbr c rroMoqr,ro coor-
flOINEHII,fl

T")dv :7,42.10-z? T't {t -i- 0,020 T!"} epalcerc (28)

(cnr., uaupuuep, t5]).
Itoa$Suqzenrr,I yAapuoro noa6yrirgeuua (u r.{our{Bar{urr) BoAopoArroro aro-

Ma AO crrx IIop onpeAeJreHbr HeyBepeHEo. flo-ur4uruoMy, Earr6oJrbrtrero AoBe-
pr{fl sacJryH{r{Baror sKctrepr{MeHraJrrrrrbre AaHEbre (Daiira, Cre66lrura lr Bpen-
maua [6] rr rroJrye]rntrpuqecn[e Aar{trbre Xauuepa [7], uopeByJrbrarr,rarrrx pa-
6or paarnualorcrr s 1,5-2,5 pasa. B ra6r. I rpr{BeAe}Ibr Buaqerrr4r.fl $yuxquu
gr(7"), Bbrr{r{cJrcHrrr,ro r{an rro AarrrrbrM [6] - q3, rar( rr rro AauHbrr,r t71 -g;. (IIp, Br,rqucreEtrrrx cp! 6nrur,r rrctroJrr,BoBaHr,r pacqerEr flpouuxa [81).

CpeTlnna oHcprrl.rr pcnou6nnupyrorql4x eJreKTpoEoB Epe6 Br,rertcJrcr{a c tro-
MorqLp Sop,lryr lr r:a6nlrq Cr,rroua l2l. Itan nu4uo IrB ceAr,Moro croe6qa
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ra6n. t, aHepu{.fr sJreHrporloB, pexou6raurrpyrcE{r{x na noa6ym4errrrr{e yIloBEU
BoAopoAl{brx aroMoB,. B cpeAIIeM cocraBJrfler onoJro rroJroBr{trbr cpe,r1nefi ren-
nonort suepr'rtu cno6o4ur,rx aJrerrpotroB.

Ha $ur. _4_[peAcraBJrerrbr 
qr4cJrer{Hbre peueHr4fl ypaBHeHr{fl (27), noryueu-

ubre I{a 3I{BM <Murrcrt-tr>. Paccerr,r BbrrroJruer{br AJrfl Aecrrrrr BaIlr{aEToB: nJrfirrflrrr auasenrdft nauansnofi^ 
^.a.ne_Hrponuoft 

reMrreparyp tt - T , : l0 000,
20 000, 30 000, 40 000 n 50 000'K - n AJrfl Dncrepr.m{eHrarrr,tr6rx' [6] n reo-
perlrqecKr.rx [7] ce.ren[ft yAapHol]o noe6ynr[onnn no4opo4a. Pe[reslan ypaB-
I{eHr{rr (27)".c rp3 4anr,r na Sr,rr. 4 cn,rournrrx{r.r JrrdHr{flMr.r, peixenrrfl c ,pl -*

Tc,'K

,5 U8B, I(prrucxoit o6cepnar., r. XXXVI

nL
-lt

Lqh

tDur. 4. 9ucreunue perreurr ypaBreurrr (27) - ocrbrBa-
nr{e Bo4opoArroii nnaaur,r Ba crrer pa4uarnnrirx trorepb

rrrrpr4xoBbrM[ rl[Hn.rrMn. tr4e rpar[raHoB cJrelyer, qro xapaRTep ocrrrBaHr,rfl faBa
3a cqer llaArarrrBHbrx norop5 pesr(o oriluqeH or xapar(Tepa a4raa6aruqecHoro
ocrBrBaErr{.f,. B uocte4ueN{ cryqae corJracHo (16) ocrunauue upolrcxoArlrr Mouo-
Tor{Ho rr rrr{TepBaJl BpeMeI{I{' B TeLIeHue r{oToporo TetlilepaTypa raBa yMeEr,-
lraerctr, cKalr(eM, R IBa lla3a, Ire SaBptcrrr or EarrarrrHoft relrneparypr;r raBa.
Pa4,arnnurre ffie [orepr{ npr{BoAflr r{ roMy, qro raB oqeHr, 6rrctpo i;u up;i;;
49 p - 0,1 u ueaanr{cr.rMo or HasaJrbtroi,i reunoparypr,r) ocrr,roae, ao'tt 0b0_
13 000" I(, uocre qero reMrleparypa ra3a l\feAJreHtro IIoHITE(aerC.g Ao HeHoTo-
poro trEEr4h{aJrbEoro 3traseHtrfl. flpn nr,rcorrax 7, upoqecc paA[artrBrroro ocrr,r-
Bar{r{fl orrpe/{eJrrrerc.a BsarrMo/1er?cr:nlreu cno6o4uux DJTeKTpOHOs C refirpatt-
rrDrMI4 aroilraNlrr Bo4opoAa, rr rrrrurrr npn T" s 8000-9000" K aanicrao ne-
6onrmoe BaMeAJrerrtre oxJla)fiIleEr,rn, cRrraafiHoe c r{exaHl.r3MoM paAuarl{Brloro
HarpeBa. oxnaur4enre na cso6oqno-oao5o4r{brx trepexoAax BcioAy rrrpaer
Jrr{Urb BropocrerreHHyrc poJrrr. }tan cte4yer ue sar. 1*, cucreuarfiqecHne pa3-
iltlrtvfl. ,pz-w q'l r{e 

. 
tsJrlrflror ua o6rqnii xapaHrep ocrr,rBaHrrE rasa; orilItsr4.a

npI'IBEIx T" (P, ,p') u Tn (fi, 98) cocronr .Trumr, B rorr, qro B nepBol"r cJry-qae oxJraffiAeHr{e rpor{cxoArrr rrprlMepEo B nBa paBa 6r,rc:rpee, qer{ BO
BropoM.

Teoperrueoxrro Hpr{Brne dnecxa BbrcBeqtrBaroqerocg raga c yqeroM paArra-
Tr{BHhrx trorepr, Moryr 6rttr nr,rqracJreEui retrepb c IIoMoqBro cooruomeuurn 1zl1
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v, (12), np[qeM B trocJreArrel'r cr,rcreMe neo6xo4uuo IIoJIOE{I{Tb ft : 0:

I o /701-o,zs, : \r")

; : i(t)-"'

A"t' t

eed 9,
(2e )

\
\o
s',

T^ (1 ,18 I
i# : ."n { \ r*'(r") + (e3 - t) Q, (r,) - Q, (7,)l ffi} '
'e t,

Ha Sr,rr. 5 uplrae4eubr pemeHr{fl ctrcrervrbr (29) aln yI(asaEELIx er,Inre t0.napu'

aIIToB; CIIJIOIIIIIIJe I(pI{B},Ie cooTBeTcTByIoT peI[eHI{flM c q;' mTpI,IxoBI,Ie JrII-

sr{rr - perueuunrl c rpl'

Our. 5. Teoperruecrlre HptrBbre 6aecRa BblcBequBaloqtrxofi rasoBblx o6pasOnauut, BEIqIIo-

JrerrEbre o yqeToM paAEaTIrBElrx troTepb

I-10 000"; 2 - 20000";3- 30 000';4- 40000o;5-50 000'K

flpu paccuorpeErr],r tllrr. 5 o6uapymunaercfi cJleAyrorqufi uurepecurrft oS-

{enr.- ECnn BrrCseuunarorquiiCrl IaB I{MeeT B gaqa.Ilb}lbliil uOuent AOCTaToTIHo

Br,rcogyro aJrenrpogrryro reMlleparypy (20 000' I( lr nrrure), ro 6uctpoe oxJIalI{-

AeEtrc rlB-3a paArraTI{BHbIX IIOTeIIb trpI{BOAI{T K BaI\{eTHOMy BospacTaHflrc

aMrroor{onrrofi onoco6noorn S(Tr). Boapaotaxne s(7r) onaBr,rBaerctl oorree

cyqeCTBeHHbIM, qcM yMeELIneHIIe - IIB-Ba pe1Ou6rl_naqufi - 'ruCJra naaunao4eii-

CTByroq?rx qaorlrrl B peBlJIb'IEre qeIO MaI(CI{MyM 6leCra AOCTI{IaeTcfl IIe B I{a-
.rarsur,rfi MoMeET, r(orAa ra3 IIpaHTr4qecHrr rroJrf{ocrbro I{OE}IBI{poBarr, a Eecr{oJIb-

Ho rroBlne. Bennslrua SToro Ilo.flparaElutr t4 Mo]IefIT Mar{clrl{yMa 6necxa SaBI{c'rr

OT HaqaIrHOfi auexrpongofi terrnepaTyprl, trO' I(aK IIOHaBrIBaIoT BEIqI{oJIeIII{II'
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AJrE Bcex pelleurrr,i c T n )2,- 20 000' K nraxcnuyn 6.necxa r,IMeer Mccro npI'I
p = 0,09, r. e. [ocJre pexou6lrnaquvg% [epBouaqaJrbEoro qucra IToHLTBI{poBarr-
Hr,rx qacrlrrl. I4a $nr. 4, r4e uonontenrr -f*un. orx{eqeHbr Beprr{r(aJrbublMl{ n]rprr-
xaMr{,cJleAyer, qro B Molrelrr MaKcI{rIyMa 6recrta BJTeKTpoul{afl TeMrleparypa
raaa paBua 12 000-13 500'K u flosrr.I ]Ie BaBIIcr,Ir or ero naqailr,sofrreMtrepa-
Typlr.

flog xpznr,rnru 6necra ua Sr.rr:. 5 gauu coorBercrByroqrle uotrpaBoquble
qBeToBbre qileHbr:

lAu, vl : 0,18 bt (30)

flocnonsny ocrbrBaHrre raBa trporrcxoAr{T B ocEoBEoM Ao MoMeEra MaRcuMyMa
6recHa, ro ecreorBeu[ro, qro rrBMerreHrre I Ar,u I trocJre aroro MoMeETa oqeub
MAJIO.

Itan nu4uo ua Sr.rr. 5, aaancrlrocrb nprrBbrx 6necxa or roro, trctroJrbaoBanr,r
JIr IIpI,I EX BLIqI4CIeHUU AHCIIeptrMeETaJILHbIe IAJIU TeOpeTnrIeCI(Ee CeqeHLIB

yAapEoro noa6yx4enurr BoAopoAa? EeBeJruxa. IIp, r{crIoJIr,BoBara.aw"cp', KprrBbre
6necxa BbrcBeqtrBaroqeroc.fl raaa o T o > 20 000" K rrMelor Mar(crrMyMr,r Ea 8%
Bbrme, qeilI NIaKcrrMyMr,r coorBercrByloqnx Kpr{BbIx, BhrrrucJleulrblx c rp!, u 4o-
crtrraerc.fl Eror MaHcr.rMyM Ba BpeMfl, sa L5-20% Merrbrrree, qeM Bo BTopoM
cilyqae. I:[racxognrqrae BerBr,r reoperrtqecrtrx Kpr.rBr,rx 6necna BbrcBequBalonle-
rocrr raga c To}.,o 20 000" K, Hpranrre 6recna raga c To:10 000" K r no-
IIpaBoqET-re qBeToBr,re rrJreHbl A y,y trpaHTuqecHfl coB[aAaIoT 4nx peureuuft
c qB r ql. flosrony Bo Bcex ganrnefiurux pacqerax rrcrroJrbBoBaubr roJrbno
BncrreprdMerTaJrr,rrbre ceqeHr{fl yAapuoro aoa6ym4eurafi BoAopo4a.

,(nx paanuqur,rx colocranresraft reoperr4qecmtre HptrBr,re 6necxa y4o6uo
crporrrb r 4nofiuorrr ,xorapu{uusecxoM uacruta6e: [pr{ aroM {uHcnpyercfl e,quE-
crBeHr{a.f, roqxa Hpr.rnoft 6recxa - roqxa MaKcuMyMa - r{ oAEoBpeMer{Eo
BoBMolHeH cABrrl tro ocr{ a6cqucc, c IloMotr{r,ro r(oroporo Mo}r{Ho orrpeAeJrrrrb
xapaxrepuoe BpeMr BlrcBeqr4BaHrTfl raBa e a6conrorHbrx eAr{Er4qax. MaHcuuy-
rvr6r (r.rBorepMrqecxr{x)) n <a4raa6arraqecnuxD npuBbrx 6recxa rrMelor Mecro B Ha-
sarr,Hrrft MolIeEr: /o: /*u*, rax qro r [t] u ua Sur. 3 uacronqeii ctatr,u
rrcrroJrr,BoBanbr ocr,r (lg I ol t, lg tlA), rIro6r,r RprrBr,re 6necna, uao6paxreuubre Ea

Sur. 5, Tan)fie Molnuo 6uno upe4craBr{Tr, B Br4Ae, y4o6uorvr 4na cotrocraBJre-
uraft, neo6xoArrMo uepefiua H oc.rrM (lg I*u,,"f f ,lg t(r - l*uu")B)1. Peruerr s clr-
creMbr (29) n ranr{x ocflx AaHbr na Sur. 6. flplr ororvr, ecrecrBerruo, Bbrrranaror
uB paccMorpeur{fl BocxoA.rrqr{e BerBr{ reoperr,rqecnux nprlBbrx 6necna.

Pemeuras cr{creMbr (29) ana paBiltrqubrx EaTrailr,Er,rx aJrexrpouubrx reMrrepa-
ryp (nonyuer{Er,re c q!) 4anrr na {ur. 6 curoursrrlryr ilyrnnflMr. Ham nu4uo ua
aroro rpa{ura, HprrBrrre c rrflTr,ro paaJruqur,rMv T, a.ogo6Hbr Apyr Apyry r{ or-
Jltrqarorcrr rJraBHr,rM o6paaou cABr{roM tro ocu a6cqncc. (Cgnur aror cBflBaE
c reM o6cro.srenrcrBoM? qro trapaMerp B gnr HarnAofi xpunoft osofi: B )o
C-'(To) )o ?3'tu). Illrpuxonoit ruuraeli ua Sur. 6 4auo (uBorepMuqecxoe))
pemeur{e cucrerrau (29):

- 
Io ln, l\2: I -\'-7J ' (3{)

/ru*"

.I(ax nonaaal{o Br,rlre, nocJre Mar(cuMyMa 6recxa oJIeHTpoHHafi reM[eparype
raBa, BErcBequBaroqerocx 6ea pacrur{peHrr.E, Melr.flerc.a AoBoJrr,Eo cra6o, Tafi
qro ecrecrBeHtro, qro rroJrrroe pemeErre cucreMbr (29) gaer HprdBlre 6uecna uoc-
ne Mar(crrMyMa, Becr,Ma cxoArrr,re c (rrBorepMtrsecnofirl npunofi 6tecxa.

Itari uasecruo, B crrenrpax Bcrrbrrrren BBeBA ruua UV Cet aanpeqenrrbre Jrtr-
Er{tr He o6napyxunarorcfl; cJreAoBareJrr,Eo? trorepr( Ea yAapHoe noa6yrxgenue
lteracra6lmrrnbrx ]poBuert neno4opoAnbrx aroMoB tr EoEoB Ee urparor BaMer-
uoft ponu B oxJra?fiAenurr raBorr,rx o6paaoranlrfi, noaurnarcqux ilprr Bcrrbrrrr-
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nax. CorJracao pacqeraM florrama [9], uorepu Ea yAapuoe aoa6yxqenre paB-
pemeEwrdx nusnft o6unsurrx aJreMeEToB - r.eilfltr, HucJlopoAa, yrJrepoga,
fipeMutrfi, MarHur tr Eeor{a - trptr To<20 000'K Meuee cyqecrBeunbr,
qeM troreptr rra BoAopoAEhrx aroMax, T. e. EeBoAopoAEbre aroMBr r{ uoEBr Moryr
ycr(opfiTb oxJra)fiAeutre paccMarpuBaeMbrx raBoBbrx o6paaonaurfi numr s ca-
Mrrft uasailsuuft uepzoA BbrcBeqtrBantr.ff, a IrocJIe MoMeETa $ = 0,02, KorAa
T"<20 000" K (ueaanrcuuo or 7o - cM, {ur.4), porlb EeBoAopoAEbIx rlptr-
uecefi HecyqecrBessa. B ,flouorueuuu II uonaeauo, qro oxJla]fiAeEtreM Ea
orptrqarenbHbrx r{oEax BoAopoAa raH}fie Mo}nHo upeue6peun. flootorvry BbrtroJl-
EeEEEre pacrrerrr BbrcBerrtrBauufl u oxJIamAeEI{fl rogopognoft rIJIaBMbr geftcrnu-
TeJIbEo Moryr 6urr ucronbBoBaubr trpu paccMorpeuutr BbroBequBaufrfr. v. ox'
Jra?fiAerufl raaoBbrx o6paaoaauufi, noauuxalorqr{x trptr BcubIIIrKax BBeBA Trrtra
UVCet.

lca-{Ncxc!B
-z-/0/

Z
,. I,r'tottc

''t7-
(Dur. 6. Hrcxognqze BerBE reopertrrlecfitrx npEBbIx 6recHa
BbrcBerirBaloqerocE raBa, rrlffiffiyt* c yqeroM paAtrartrBEElx

, - t0 0000 K, 2 -20 000'tr., ,-30 000oK, 4 - 40 000'K, , - 50 000'K

flocronrry pemeEtrfi crcreMbr (29) rpu T o >,- 20 000' K naror Ee roJlbno
EtrCXOIflqUO, EO U BOCXOAEqtre BOTBtr TeopertrqecfiIlx HpuBLrx 6recHa, To Boc-
xo4fiutre rorsu ua6rloAaeMbrx HpuBhrx 6necna Moryr cocro.arb trB AByx yua-
cr6oB: EaqaJrbnoro trogbeMa, o6ycronnornoro BoBEr(nEoBeEIleM roprqero raBa
EaA trOBepXEocTbIo BBe8A, tr AotroJIEtrTeJILEOTO, [peAMaI(CEMaJIbEOTO trO[I)eMa,
o6yCnOnteuUOro 6r,rCrpblM OCTbIBaEtreM BBIOBeqtrBaIoqerocE rasa. f(an ru,qnO
ua-Srr. 5, npu goctaiouro Bbrcoroft saqafiruofi reMneparype rasoaoroo6pa-
BOBaEu.ff rrpeAMal(cl{Mamurrfi trOAbeM 6neCna Mo}fier yBertrqprb R MOMeEry

Mar(ouMyMa .EpltocTb rasa BABOo trO CpaBEeEUIO C 
'IpKOCTbIO 

B EaqaJIe BEICBe-
qEBauErr: f*un"7Zlo, Vlue:.(0quec.fi ua6nro4euzfi Ee troBBoJIfiK)r trpoBecrtr
aEaJrtra Bgrrrrmfiu Ao MafiCtrMyua 6necxa: paBAeJItrTL BOgxo4flqylo BeTBb sa6nrc-
4aeuofi npruOft 6neC6a Ea Atsa paBJIIIIIEbIx ) IaCrRa EJIr _xorff 6nr yrepeuuo
r(ogcTaTupoBaTb cylqecrBoBauue IByx ranl{x yqacrnoB. Ho uocnonbxy Becb-
ua repoaiuo, qro To>20 000'I( (cu. [1J), ro oJleAyer cpaBul{rr, xapanrep
reoperzuecnux r na6nroAaeMrrx ltptrBblx.6neoHa a1ilwau Mar(cEMyMa 6necxa,
cRalReM, B trpeAeJlax or.fMar{c Ao (1/a-i'lr) I*u 

"ro 
o6e cropotrbr or MaRctrMyMa.

Ha6rnogatenu BBeBA runa UV Cet ueoguonparno orMeqaJltr 6rrCrpoe Bo3ropa-
taue E 6oaee ue4reuuoe yracaEtro Bctrbrmex arux BBeBA. trila pemeurft (29) uorr-
uo uafiru reopertrqeofltre orEoItroEEfi cnopocrr yracaEtrfi u cr(opocru Boaropa-
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Errfl 6JrecHa BbrcBeqr{BaroqerocE raBa:

.- t*(I',) - lro*"
tl : ,onr;:Z(o-'

r4e ln,u,r. - MoMerrr MarcrrMyMa 6tecna, t_(I') - NroMeHT Bper,reur{, HorAa
I : I'(Ioruu") I' ) Ir) na nooxogarqeft BerBrr xpraroft 6necHa, n t_(I')
MoMeHr BpeMeurr Ha ErrcxoA.flqefi rpunoft 6tecHa, r{orAa I : I'. F(ax nona-
Bailrd BbrsucJreurrrr, upr- I*nuo/.I' : 1,5 u To:30 000-:-50 000. K 4reop ::3,7--?r4; nptr{ 1r,0,,. lI' :Z 1reop (50 000" I() : 4,8.,[,ra gecxu,r Bcrrrrrrrex
BBeaAbrEV Lac, Barrr{canr{brx r{yrafinonrrlr [10], rplr Innu,,./ f' :1,5 q,a6r:
: t,B-+-3,5 (q:2,5) r{ fipu l*uu"fl' :2 qua6.n:2,0-:-6,0 (rl :3,1).
flocxonlHy o ne6y;rxpuofi cxeue Bcrrbrrrrnrl r{crroJrr,Byercfl trpe4rroJro)fienr{e
o MrHoBeErrolr BoBITTIKEoBeHI{II ropflqelo lla3a HaA IloBepxtrocTblo BBeBALT -trpeArloJlorfieHr{e' Horopoe [pI{BoArIT K HeHoropoMy BaBBIIrreHlIo t]reopr To
corJracl{e BeJrrIeI?I}I rlrrnonr uoJryrleEHBrx zs Ea6ilroAeuufi Bclrr,rlireR EV Lac,
tr lreop MOInHO Cqr4TaTb yAoBneTBopI,rTeJrbEbrM.

Teoperrrueexue xprrrbre duecxa
c ytreToM aAua6aTl{rrecHoro oxirafi(I{eHrrfl tr l]aArraTrrBHhrx rroTepb

Paccuotpnlr retrepb l'eoperuqecr(r4e Kpr.rBbre 6necna BbrcBeqr.rBaroqerocfl
raBa B cflyqae coBMecTHoro 4eficrnrar a4lra6atr.ruecHoro oxJrarflAeHr,rfi I{ panrra-
TuBrrbrx rrorep6. ?Ia upe4rr4yqero cJreAyer, qro raHrre Hpr{Bbre 6"uecxa ouucsr-
Barorc.fl cte4yroqefi clrcreuofi ypaBtreur{fl:

(32j

:(,*
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+: (+)-''" (' -,- *)r " ,

t

u : f 5(A-)'- (, , u)-r "-u * ,

rE
.x0 t ) 

[cp, 1r"1 + (e3- 1)q,(T")- ea(2,)] #, ]
flpucoe4ranar r (32) cooruornerrfit (4) v. (22), r,otry,raeM cr,rcreMy ypaaueurafi,
I(oTopa.fl otrr4cr,IBaeT I{BMeHeIrue ncex Suauuecxllx uapaMeTpoB Br,rcBeqr{Balo-
qeIOC.fi raBa - erO TIJIOTEOCTE, CTetreHb IIOHI4IBaqurr, TeMrrepaTypy, flpK0crb.
- - 

rfucuenurre pertreutrfl cucreMbr (32) taxme 6r,rnu uonyuenrr 
- 

ua 
- 
9UBM

<Muscn-l>. Pacserbr trporagBoAr,rJrr{cb c rrraroM apryMer{ra LtStlA: 0,025,
trocJreAoBareJrr,Er,re upu6luxeurrfi Br{yrpr4 Ka}fiAoro Ilrafa BeJrr4cb Ao rex trop,
troKa paBrrocrb reMrreparyp AByx rrocJreAoBareJrr,Er,rx upn6nramenufi ue y4ou-
JrerBopnrra yclroBr{ro l, **, (}) - , * (+) 

I 
< ,o'I(. Itax ror(aBarrr{ oqerrKr{,

yMeE ltreEue Itrara rrHTerpr4poBaE.utr v [crroJrb3oBaur.re6oneeEtecrr(I4xyctonri.i
Ea oxoErlaEr{e IrocJreAoB areJlbrrbrx upu6rumenmfi se Iranteufl ror tro JryqerrHbrx trH-
rerpaJrbHbrx npuBbrx. Perueuus crrcreMbr (32) nuuucntrilvcb go Tr;:2000" K:
Bbr0Beqr{BaHrre paccMarpl{BaeMr,Ix raSoBlrx o6paaoaauufi uporacxo4raT n6nr.reu
M-area4, rrotsepxuocrrrafl reMueparypa xoropui Z* = 3000.-K, u upu T" : T*
IICIIOJII,BYEMA'I i\TOAEJII, CNO6OAUO BbICBEqI,IBAIOqETOCfl rASA CTAHOBI{TCfl EE
trpr.rMenrrMoft x rcur,rmxaM BBeBA raua UV Cet.

9rltqrrl^(?!)^ pgrqeqa ryrg crreAyroqrrx eRaqenufi rapaMerpoB: To:: 10 000, 20000, 30 000, 40 000r 50 000'K, k: 1,2,3,-AlB :0,1; b,B;
7;3 v 70. Ha {ur. 7 upegcrauenbr reoperrrqecxr.re Kpr.rBbre 6necHa nlr_ scex'T',
y F-a rlpeAeJrbubrx aua.{esrft Epyrr4xrrapaMerpoB: AIB :0,1 n 10 y ft : | 1a

3. lla rpa{[HoB cJreAyerr qro Br{A reoperusecnrtx Kpr4Bbrx 6necxa cr.rJrbrro

i)To
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6=/1000'K

0

cl
,5,7

@ur. 8. Hucxo4aqtre BerBrr reoperrrqecntrx nprrBtrx 6tecria
B'cBeqtrBaroEerocsi^3i;i#J'XT.?1Hi&I#,T##AEarIrBEbIx

I *h: gt AIB : 0,1; z _E : 1, AIB: 0,1; J_r:ig, AIB : 1;
1-k: 7, AIB: l; s *k - 3, A/B: l0; 6 - h: 1; lAlB: l0

BaBr(crrT or T nmt o6qeu cr{JrbEee BaBtrcur oT trapaMerp a AlB,qeM or trapaMerpa
k. Tlpu AIB : 0,1 cyrqecrBeHrro aAtra6arrrrrecxoo oxJrarr(Aeutre, u 6necr
BErcBequBar0nlerocfl raBa rraAaer Jrr4mb n 10-20 pa3 r( I\{oMeETy, norAa re
locrrrraer 2000" K; trpr4 Tar(oM BbrcBeqltBaHtrE qBer raaa Aon}IteE MeEErbo.E Mo-
EoroEHo (nan ua Sur.3) rr BaMerrra BaBr{cr{Mocrbreopertrqecnoft npuBoft 6necxa
or lrapaMerpa ft. flpu AIB : 10 ocuonnyrc ponb urparor paAtraruBEbre trore-
pu, 6reoH raBa ycrreBaer ytraorb B corEtr u rbroflqfi paa, a reMtreparypa ero Boe
eqe ocraercff nocraroquo Btrcoxoft (6000-8000" K); , aroM cJryqae rlBer raBa
AoJr,fierr Meufirbc.fl B ocrroBEoM Ao Mancr.rMyua 6lecna (nan ra $ur. 5) r{ BaBtr-
cr{Mocr6 reoperr4qecrofr Hpraroft 6necxa or trapaMerpa fu rpeue6pexuuo MaJra.

Ham u 6otrmuncrro reoperr{rrecnr(x KptrBbrx 6lecxa ua Szr. 5, 6onrruar
qacrb_ peryeullft crrcreMbr (32) uiueer Mar(ctrMyM 6necna B MoMeEr /*ouo)/n.
B ta6r. 2 co6paurr BeJrr{qr4ubr, xapaxTepr,rsyroqtre BbrcBequBaroqrficx raa
B MoMeIrr uau6olr,meft apxocrn: ero orHocr{TeJrBEyro .Epnocrb, crerreEb troErr-
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Bar{uu r.r reMtreparypy. mB paccMorper{firr ra6il.2 cne4yer, qro qeM Bbrrxe Ha-
qaJlb}Iafl TeMrleparypa 70, Teu, Hafi npaBI4Jro, parlblrle AocTllraercrl MaKcI{MyM
6recHa, :renr 6o;rr,Ure orHocrrreJrr,Hoe Ilo.flpqaHfle I*urr"lIn, TeM Hl{fl{e reMrlepa-
Typa raBa B MoMelrT MaHcLIMyMa 6necna I4 TeM Irl4?r{e ero cretreHb troHr.raaqr{rr
B aror MoMeET. ,[a;ree, qeM MeHrrlre A lB u.reM 6orr,[e ft, r. e. qeM cyrqecrBer{Hee
erlSexru a4raa6atrauec(oro pacrulrpeHtr.rr, reM parrbme r{acryrraer MoMerrr MaK-
cI{MyMa 6tecHa, Ter( MeIrbIIIe orrlocl,rreJrLEloe noflpqanrae .f0r0,,"40, TeM BbIIre
gJrexTpoHHafi TeMrleparypa ra3a B r{oMeHl MarcrrMyMa 6necna r{ Ter\{ Bbrrue
cTetreIII) IIoIItrSaIIIII{ ra3a B aToT Mo}IeHT. ftax u o6rquft BrrA TeopeTr,rqecKux r(pu-
srrx 6necHa, rlapaMerplr BLrcBeqr{Baloqerocfl r'aBa B Mot{erIT Mar(cI,IMyr\{a 6necxa
cr{JrbHee SaBl4crrr or BeJrr4rrHHw AlB, qeM or reoMerpr4r4 paclllr{peHr4fr, Ho rrptl
AIB > t aarucnlrocrb orrdx rrapaMerpoB w or Af B, i or li cra6a. B uocreguix
cron6qax ra6r. 2 npnnegenrr Suanuecxr{e lapaMerpr,r BbrcBerruBarorqerocfl
ra3a B MoMeHT r,raHcr{MyMa 6necHa, fioilyqeHHbre r{B perxeHrn cucre,urr (2g).

Ha Snr. 8 gaur,r El,IcxoAfln{Ile BerBr4 Teoperr4rrecxrax npr.rBr,rx 6necna Br,rcBg-
qr.rBalou{eroc.E raaa, roryqenHhre r{B perrreHufi cracrelrr,r (32) rpu 7o : 10 000,
30 000 u 50 000" K, AIB : 0,1; 1 n 10 u h : I u 3.lls erwx- rpa$uxor crre-
Ayer, qro c pocroM T o nwcxopntrtrue BerBu reoperr4qecHrx xpranirx 6necHa cra-
IlonflTcrr. 6onee RpyrbrMr{, c yMerrburenueu ,t - 6onee uonurr,ruu, Ho upu
AIB_ > I aanr,icrauocrb npr4Bbrx or: /c osesr cna6a; c yBeruqeur4eNr trapar{erpa
A lB ttpuawe crarroB.flrc.a 6onee BrrlynJrr,rMrr.

cpanueulre HplrB],rx Sur. B co rrrrplrxoBr,rMr4 nprrBbrMr{ rla $ur. 3 uor(a3br-
Baer, qro HI4cxoAfIqI4e BerBr4 Teoperr{qecxr4x nprrBlrx 6necxa, noryqeunbre
c yqeroM a{{exron oxJra}r{AeEr{fl BbrcBes[Barorqerocf raaa, o6paayror He Me-
see o6ruupnoe ceueficrBo r{pI4BbIx, qeM ((uBorepMr{qecHr{e) xpunue 6tecna.
Cte4onatenbuo, ocr{oBuoft nrrno4 rrpeABapr4TeJrr,Horo anaJrr{Ba-na6nrogaenr,rx
npr,{Bblx 6lecHa BBeBA Tl4rra UV Cet o roM, sro 6oil},iluucrBo arr{x npLrBIJx Mo}r{-
HO rIpeACTaBr4rr, MOAeJrbrO BbrcBeqrrBaloqerocE raea [1], uotnocruo coxpalrfler
cBoro cr.rJry 14 rrocJre yroqHeEfi.s reoperuqecHr4x KprrBr,rx 6tecxa aa a66exrnr
oxJIalHAeHI4s. Blrecte c relr Sr{r. B noxaabrsaer, qro roJrbno uo na6nro4aertaofi

{p_1aot- 6necHa rpyAHo oAHoBHaqHo orrpeAeJrrrrrJ Bce rpr{ trapaNrerpa - T o,AIB u ft - nrrcseslrBaroqeroc.s raaa, TaH qro or{euxr4 (iualruecxnx ycnonuir o-o
Bcrrbrrrrxax, rroJryqeHrrr;re n It], Mo]r{Ho paccMarpr{Barb Jrr4rrrr, xax rpSr6gg rpn6-
Jlr.rlHeurr e n 4efi cur,rreJrbHocrtr.

IOII0JrHDrrr4fI

I. Brusnrre y4airuofi floHrraaqr{u Bo4opo[a
Ha CTeneHL I,IOHI,IBaIIIII BbICBeqtrIEaIOTqeIOCA IaBa

flpu nrrconofi anenrponsofi relrucparype rroHrraarlrlrr BoAopoAa aJrer{rpoH-
EbrM yAapoM Mo)fier qacrr,rqHo noMrreHcr,rponarr, y6r,rlr, cno6o4rnrx aJrenrpo-
HOB rr trpororroB BcJreAcrBr4e pexou6r'ruaqrafi, floatolry, crporo foBopfi, B rrpa-
Byro. _rracrb ypaBHeHr{fl (2) cnegyer 4o6aalrrr, .rneu q(T")nsn,, rae q(?,.) -xoe$$raquent y4apnofi r.rour.raaqr4r{ BoAopoAa. Hau6onr,uurfi aS$exr ygapuaa
r{orlrlaaqr{flBoAopoAarlr\{eer Mecl'OB raae, BrrcBeqr4BaroqeMcx 6ea pacurrpeHr,lg,
TaH qro yxaaannr,rrl os{exr Mo}nHo or{eHr{Tl,, cpaBHr{l}a.E pellleHtr.fi AByX Cr{CreM
ypanneurarl:

dn" dnTI

-d;:--af:-c(r")n'2"
u

trJI,I

tltt" tltt,
,tt": __i - _Ce,)nlI a(7,)nrrn",

1,,"_ _d,,r, __dB
ll C ltc

(34)

(35)
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flo,ryuurr, rosuoe peruentre cucreilrm (36) c yqeroM coorBercrByrorqr{M o6paaorr
Br{Aor{BMeHeEHoro ypaBHentrfl (27) gonoirrno cJro}r{Ho, Eo Jrerfto oqeHHrB, aorAa
pemeElr.fi crrcreM (35) u (36) ruaro orrrr{qarorcfi. Ouenu4uo, cr{creMbr (35) r (36)
trpaKrr4qecHrr coBnaAaror trptr ycJroBr,rr,r

:-(t-#;i),tp (36)

ffi<t

'!''" :
lLe

drt,
lLe

(37)

I{oa{{uqnemu c1(7,) Br{qucreur,r rro AaHEbrM [6] r serusrHu q(7")lC(1'")
rrpl{BeAeEbl B BocbMoM cron6qe ra6r. 1. flocxotr,ny B ctrcreMe (35) ue )^rlrrbr-
Baercfl yAapflafl l{oHrrsaqr{.fl, To l]emeHr{e arofi cracreurt

IIlE
---:1:e9-l
lle

AaeT saBbIxIeEEOe Orrro[reHrle runln". creAonarenbEo, ecJrr{ Br,rrroJrrrflercfl yc-
JIOBITE

$-pa -t)<1, (38)

rAe BeJrrquHa B(7r) Baflra r{B pemenr{E ctrcreMbr (29), ro ycrroBr{e (37) gna ot-
EoIITeEI{fi 7lslrur, BBfroro r4B pemeErrfl cr{creMEr (36), 6yger Br,rrroJrrreEo teu 6o-
JIEE.

Pacserrr tronaabrBalor, qro AJIfl Bbrcofiux Eaqarbubrx reMueparyp ycno-
nne (38) Br,rrroJruflerc.rr c MoMeEra p ;: 0,02, a gw T o< 20 000" K ouo Br,rtroJl-
flflercfl AJrfl Bcex suasenrrft p. Cne4onareJrbuo, yAaptraff uouuaarlr{fl Br,rcBesu-
Baroqerocfl raaa Molr{er 6rrrn cyqecrBerrua Jrrrmb B Tor xte uacailbs},rfi treptroA,
KOrAa ycTaHaBJrr4BaeTcfl eAr,rHafl Hr{r{eTrrqecHafl TeMlepaTypa Bcex qacTIIq
raaa. HaH :upaBuJro,MaHcr.rMyM 6necHa raaaAocrrrraercflrroaArree (cu. ra6n.2),
Tafi qTo yAapEa.E uol{r.rBaqr{f He Mo}fieT oKasaTb SaMeTHoro BfirrflHLtfl III{ Ea

{nanuecxze napaMerpbr raaa B MoMeEr MaHor{MyMa 6recHa, rrr{ TeM 6ouee ua
BrrA Er{cxonrqr,rx BerBeft npunrrx 6lecxa.

II. Or1erlxa aS{exrunnoerrr orprrqareJrbur,rx rrorroB BoAol]oAa
R OxnarfiAeHr{rr BbrcBelrr{Barofltrerocfl IaSa

Itax lrsnecrHo, npoqecc o6paaonaur{fl orpr.rqareJrbrbrx rrouoB BoAopoAa

ns -l n" 
-+ 

ni { hv (a)

r{ rrocJleAylorqafl r{oHrr3ar{r{fi Tar(r{x r{oEoB SIreI(rpoEEr,rM yAapoM

tu * n, 
--> 

nH * 2n" (p)

Moryr trprrlroArrrr, H oxJraffiAeHuro gu{{yauoro Benlecrna [tt]. Oqennlr e{{ex-
rr{BEocTB STOIO MeXaHUSMa trO CpaBEeErrrO C Apyrr{Mr[ (CTOftaMU)) eEeprurr B BLIC-
BeqrrBaroqeMcf BoAopoAe.

3a o4ny cer(yuAy aJrer(rpou repfler na cno6o4no-cno6o4uoe llBryqeuue
3 LkT "p1(T ,)C (T ,)ruo op?, r4e qr(T 

") - BBeAeHEafl BbIIrre {yunqun w C (T 
"'1 -xoa{Snquenr pexorr,r6lrnaquu nporoua r{ gJrer(Tpoua. Snenrpou, BaxBarbrBae-

uuft uefirpaJrErrr,rM aroMoM BoAopoAa, llaryqaer Bcro cBolo Huuerrlqecnylo alrep-
rfirc; ceqenue rar(oro BaxBara Becr,ilra c;ra6o BaBtrcrrr or aueprr{u gJIeHTpoEa,

rax sro 6y,qeu cqr{rarb, qro trpoqecc (cr) npnao4ur n trorepe oAuoro coo6o4noro
,Jrenrpoua co cpe4neft auepruefi 3f ,lcTu. tr{onuaupyrolqrul arextpolr B trpoqec-
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ce (p) aarpaquBaer 0,77 ee lL?l na y4apHylo rroHrrBaIIIrIo orprrqareJrbroro EoEa.
Tanuu odpaaotu, BJIeHrpoHLr, yqacrByloql{e B rlpoleccax (q) u (p), teprrot aa

oArrE qur(Jr eueprrrrc, paBHyIo B cpeAI{eM'1, (lrkTu -l 0,77 ee).3a I ceH. cno-
6Ogunft gJrenrpon coBeplnaer C"1(Tr)n,i yAapHLIx mounaaqr,rft orpI4[areJILEhIx
zoEoB Bo,(opoAa, rtre C"i(T,.) - Hoe$Srnql{elrr rlpoqeoca (B). Cre4ouarelruo,
orHoctrTeJrbuar a{SexrnB}rocrb oxJra}r{AeHu.rr aJreHTpoEFIoro ra3a rra orpuqa-
TeJrbEErX UOEax BoAopoAa I,I B peByJILTare cBo6oAEo-Cno6o4ulrx [epexoAon Otr-

peAeJrEercE cJreAyIoqI{M o6paaou:

: gn(T")W ,
noreprr sa I{-

2 000
4 000
6 000
8 000

r0 000
12000

2,53.10-rr
2,46.L1-o
t ,95 . to-8
6,69. t0-8
1,52.10-7
2,72.L0-7

I ,37. to-to
2,L5.10 15

2,62.L1-rt
2,94.10-16
3,16. 10-rs
3 ,32 . t0-15

2,8 . 101

4,6.103
5,0.104
2,2.106
5,9.105
I ,2.106

I ,5 . 10-3

4,0.L0-3
6,7 . t0-3
9,5. 10-s
7 ,2. L0-2
1,5.{0-2

(3e)

(40)

(41)
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norepr.I na ff-ranyrenrle
IAC

tGY'*o'77ea)
Qn(Te): -Thr-a,(r) '

Ta6:rrqa 3

9,04
5 ,36
3,90
3,,10
2,58
2,2!

9'5
4,6
3,2
2,5
2,7
1,8

flocnour,ry paccMarprrBaeMar BaAaqa cylqeorBetrIro Hecraql,Iouapua' To
BeJU{qtrEa niln, t (39) ne Mo}fier orrpeAeJl.f,rrca {opuynoft C_axa, HaK B cra-
quoHaprbrx BBeBAEbrx ar:uocsepax , lt [,1{r oqeHHr,I nifn o teo1xoAtrMo peur,Irb
or{creMy ypanuenufi:

* : - cnon",

+P : cnnn" { cs{L&.- csflLv1rl,",

* : C"nnrft"- C"{t{?'s.

B ra6u. 3 uplrne4eurr xos{$raql{eErbl trpI{JIIIIIaEuA C"s(T"), BbIsI4CIeHHbIe tro
ceqeurrfM $orononlraaqrm H- [13], u noa{{raquerrrr,r ygapnoft IroELIBarIuE
orpnrlareJlr,Ebrx IroEoB BoAopoAa C"i(7"), BltqucJreurhre tro ceqeHtrflM yAap-
trofi uosraaqtrrr Drux r{ouoB [14]. BocrorlT,BoBaBltrI{cr 6espaauepnr,ru BpeMe-
ueu p, clrcreMy (110) ruoxtno Batrtrcarr, B BrrAe

!!-: p-\-o!!
drto - no = rrt

flP : floe-9'

rup * ns* ni: no,

r4e P = C"ilC t Q = CrnlC (u'r. ra6n. 3). Pemenue oucreMbr (41) upn uexo-

Te



ropofi {uxcr,rponaunofi alerrpounoft reMueparype uMeer BrrA

no 
- r)l I _, e-(P+Q)o _ ,-p Ino 'l_P-Q '(P+Q)tP*Q-t) P+Q-lj'

cJre4ouaterruo' 
uorep* ua H- _

rrorcprr ua f f -r.ra.rryrcnue

f o3 p\L-t'-Q) B 4 I:laQ l.;tn-r (i +(<yp)rp+Q -r) --j=rl =rn( @1-l). (43)
| .t t lc J

flocle4ueo npll6nnrxeuHoe l)aBerrcrBo BsrrroJrrrnercfl c nmconoit cretreEr,ro
roqHocrn, rar( Har{ P > t > Q I4a ra6tr. 3 c.negyer, rrro trprr Zr : 2000' I(-+-
--12 000"li qorQ :0,0L4+-0,A27, r. e. rlrImb npu 0:3,6-:-4,2 oxram4euue
Ea orpnlareJrbnr,rx rrouax BoAopoAa croJrr, x<e e$SenruBuo, HaH w ua f /-tepe-
xoAax. flocxonr,Hy n BTo\{y r\IoMeHTy 6recH BbrcBesr,rBarorqerocfl raaa traAaer
Ita EecnoJrbrto Ber[rrrlu, To trpa pa-cqerax reoperr,rqecxr{x r{prrBbrx 6necxa ox-
JIaEtAeHneM na H- Molr{Ho irpeue6peur,. 3'ro 'reu 6o.nee cupaBeAJrrdBo, eoJrr{
yqeorb, qro oxrax{Aeur{e Ha cBo6oAHo-cBo6ogr'rr,rx repexoAax, HaH tror{aaano
BbI[Ie, He 

'rBJIrIeTCrr 
CytrIeCTBer{Hr,rNr BO BCCNI paCCilraTpt{BaeMOM Ar,ranaS0He

sJIeErpOrrErr,rx reMtreparyp.

ll[. {}ororuerl]fl.recftr,re rraFarrerpr,r
otrTu.recnu ToHKLrx raBoBr,rx o6i;asopaurll:i

,(na anaruaa Sotonerpraqecxux r.r noJropr,rMerpr,rqecxr,rx ua6lrc4euufi apyrr-
rr.rBnbrx BBeBA B [15] 6rrrlr Aanr;r Hertoropr,re $orouerpr,rqecHr,re r r{BeroBbre ua-
paMeTpbr orrTlrqecl(u ToBKoro rroBrrSrdpoBaHHoro raSa rrprl paSruqEbrx SIert-
Tponnbrx reMueparypax tr trJroruocrflx. Br,ruoluenrurre rreAaBHo pacueru [4]
IroaBoJrflIor troryquTr, aru lrapaMerpr,r AJrfl 6olee uupoxoro ,qrlatraBoria oJIeH-
TpoHur,rx r(lMrreparyp, a rarufie cAenarl ue6olrnrr,re yroqneur.r.s B AarrHr,rx
1151. B ra1,r,. 4 trpr.rBeAerrbr AotroJrrreHHrJe u yrorrneHr{r,re rar(r,rM o6pasou <<ra-

BoBr,re traparferpErD. Cxeua Bbrqr{oJreErrr arr.rx BeJUrqrrE orrrrcatra s [15], a co-
Aeplr{aEue ra6t.4 aEarorrrqHo coAep}narrrrro ra6t.2 s [15]: U-B u B-V
- qBera raaoBr,rx o6pasonaurft n crdcreMe ABV; Wi?! - anBuBaJrerrrrraff
rtrr4pr4tra ilvlj.ttu H6, rrBMepeHEarr B eAr'rHr'rqax BoAopoAHoro ar\{r4cctroEEoro r(oE-
TI{IIyyMa; X - I{rITeHClIBtrOCTb r{sryrrer{rlrfl raSoBoro o6paaonaur.rfl B ctreHTp&Jrrr-

Ta6"rrrqa 4

n.) Lla snr-z

?e, 103 oK /to 
I

(42)

-0,73
I ,3.106

tlrh

0,20

0,995

0,90

-6,21
+2,49

-l ,lt
-0,54

5300

6,9

0,21

0 ,95
0,72

-3,96
+1,46

-0,91r
-0,37

1000

7,8
i),

0,84
0,55

-2,55

20 
1

-0,7 B

-0,26
350

9,6
0,21

0, 69

0,41

-1 ,72

-0,72
-0,15

160

13

0, tG

0, 5t
0,28

-0,75
-0,05

IO

19

0, 11

0,34

0,17

-1,05
+0,20

BO10

u-ts
TJ _V
,IiTff
,t

Pu
Pit

Py
(U - B)"rnt
(B -V)"ont
(U - B)noro,

(B - V)nnn

-F0,81 l+0,46
+0,42

-0,84

+0,29
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n n(tQe s*-3

T a6 n fi$,a 4 (orlonualrr,e)

U -BB-V
riIff
tl

Vu

Pa

Fy
(U - B)oont

(B - I)co.,t
(u - B)n ,,
(B - I)nr,,

Soft O6nactv. B B eAIIEI{qax gETSESIIBEoCTII I4BIyTIeHI{.tr TorO }He o6paBOBaEIIfi

;;;; Hs; pu,a,v - AorIR uanyqeEtrf, eMl{oouoE}Irrx trnHifrfr u o6rqeft trEreE-

cr{BEocrrr uBJlyqeEr4rr B coorBercrBylorry{X yqacrKax clreKTpa; (a - B)"o't
fr (B - r)corrt - qBera Ee6yilflpEoro HoErr(ryyMa'

-0,90
-_0,02

750

47

0,49

0,93

0,92

-2,90
+0,07

-0, 87

+0,01
560

L7

o,49

0, 90

0, 87

-a,oo
+0,34

-0,80
+0,03

340

i9
0,49

0 ,85

0,80

-1,99
-l-0,33

-Q,71t
+0,04

190

14

0,47

0 ,76

0,7L

-t ,53

+0,23
,26

,03

-0,73
f 0,04

Ll.0

25

0,40

0,64

0,60

-L,24
+0, t6

-0,75
l-0,05

60

0,30

0,50

0,46

-t ,08

+0,13

-0*0

(Drr, 9. ,I{uyqne'rrrar A[arpaM]Ia r{c-
TOqEEnOB IIaryqelrrrr pa3[r4qEoro

CtreKTPaJILHOTo coCTaBa

Crrro[rras rfiHfir * a6contorno qepuoe rero;
ulrptrx-[y]rr{Trrptratr - sDeBEBr lraEr'Ioi'r roc'
neAOBaTeflr,gOCTI{; mTpI{XOBarI 

- 
I{CTOq}IIII{iI

CIIHXpoTpOHHOIO fi3IyrleHilfi; TeMIIbTe I{p}}}t-
ItII 

- 
onrrqecHlr roI]I{I{e raSoBLre oopasona-

OBoTJILIe fipyilifiI{ - 
pa3pe}I(CEIIIne llasOBble

o6pa3oBasllfl (nn( 106 crl-')

)a\

' uln 2

B uocne4rux Crpoltax ra6n. 4",qaqbl qBera [LIEeitqarOIo cflexrpa rasoBoro
o6paeorauz.g. 3ru BeJrrrqr{r:rlr BlJrrlrcfiourJ [o Ha6ilrogael\{brl{ orr{ocr4TeJrr]EbrM

IrETeEcuBHocTfM aMtrccuonElbrx JtT11HV.fr. B TyMaI{HocTu Opr4oaa [3], -upu're]I
B cryqao zc < tOs cds yqrenlr Bce JIEHT4I{ cntncr,a [3], a Urn n9> L06,ry-.'^-
rrrlurr pex6u6iluaqraousr,re nusltn. Brrme, 11ptr paccgorpe]llrrr *ynxqlau ^S(7.)
BbIcBectrBarolqerocfl raBa, oTMeqaJlocf,, qTo ltpu cpaBHETenbEo Blrcor{ofi gJIeH-

TpoEEoft rrJrorrrocru, norga ,[uueiirrarr,rfi c[o]{rp ooAep)fir{T nnlnl; peltoM6lrna-

qtrouubre ilttlrrtrr,BeJmr{um,r;X *Yr'u'u "11urs 
o{egb cJla6o saBrlcgr or eJIeKTpoE-

Hoft reMtreparypEr. florto*1, qBera Q - B)rr,, tr (B - T/)r,,,, upn ru")
> 100 cgls s paccMarpl{BaeMoM AuaIIaBoEe EJIeHrpoHHbIx reMleparyp o rorluo-
,orbrc Ao Eecr(oJlr,Htri corlrx BBeBAEofi BeilItstrEbI trocToflEnbr. flpu uanr,rx

nr-

?e, toS oK BON



gJreftrpoEEbrx trJrorEocr.trx B JrrrEefisarbrfi aMtrccaoEEBrfl cueHrp cyqecrneuuut
Br(JIaA BrIOCfr sarlpetqeHHbre Itr.Evtnt rrHTeEcrrBHocrr, r(oropbrx BecbMa rIyB-
crBrrreJr_b_Ea H BneKrpouuofi reuneparype; [ooroMy ilpw ne< 106 c,w-a aerrw_
uunrr (U- B)n,u (B - 7)r0,,, uoryr uuerr sail{erHbrft rerraudparypnrrfi xog.

c yuerou Aar{trr,rx ra6t. 4 na {ur. 9 upune4ena yroqgengarr AByqBerEaE
nuarpaMMa flcroqHl'rnoB I,TBJIJEI0EUfl paBfiuqEoro cner(TpaJrr,Horo cocraBa.

i, IY. Oqenna o6qero ftoJruqecrBa raaa,
BbICBEqIIBAIOqCTOCfl IIPII B CTIbIIIIRE

B crarr,e [t] cAeraua rpy6aa oqegr(a o6qero r(oJrr{qecrBa raga, BbrcBeqtr-
Baloqeroc.fl trpu BcIIbImI(ax gpyIIrI{BEbIx BB0BA B ycnoBtrtlx, HorAa creueEl}
troEuBaqrru BeqecTBa, trepBoHarlanr,Ho AoBonbEo BbrcoHa.ff, Ee rroA,qepE(r{BaeT-
cfi B AaJrbrrefimeu BEerxl{uMrr trcroqHfiHaMr{ troHuSaqnu. Ha ocHoBaHtrr cJIe-
EyrorQ{x coo6paxteuraft nrorruo Aarr 6onee roqHyro oqeHHy lraccbr ra3a Bo.
BcrrBrmne, yracaroqefi BcJreACrBtre ueo6paruurrx pexou6uuaqufi.

flo-uperxuenny,6y4en cqr{Tarb, qro raa, cserrquficx Bo Bclrbr1nti(ax, ,{BJrrrer-
cfl olrrr{Ilecfir4 ToI{HI{M Bo Bcex cacrorax, oxBarr,rBaeMrrx do'rouerpuuecnofi cr-
creuofi uBv, n qro H rleMy npuMeElrM cnyuafi B Messera - Bexepa. B arnx
ycJroBufix BaceJreEr{e Itrecroro ypoBrrfi BoAopoAEbrx aroMoB trpor4cxoAr4T ToJrb-
HO CBepXy, r,r Bepo.frrr{ocrb }rsJryrreHl{.fl HD-HBaETa rrprr pexou6mnaq[[ trporoHa
tr oJlexTporra paBr{a ilporaaBeAenzro Beporrrnocreft Pu m P6r:

Pru PePaz, (44)

r4e Pn - Bepo.rrrr{ocrr, rrorraAaHrTfi aJreHTpoHa Ha mecrofi ypoBeEr, B pe3yJrb-
rare trpflMor? perou6nnaqrrr{ Ea sror ypoBeHr, nra6o B peByJrr,Tare HacHaAEoro
flepexoAa c o4r{oro r{3 Bbrr[eJre]fiaqr{x ypoBuefi, a Pu. - BeporrrEocrb yxoAa
SJrer(rpoHa c rflecro]ro ypoBErr Eerrocpe4crBeHHo na nropoft. Beponruocrr, P6
Mo)r{er 6r,rrr no4c.u,rraHa HaH ortrortreuue o6o6qeHrroro xoe{{uquenra peRoM-
6uuaqur sa ruecrofi ypoBeHb n troJrrroMy xoaSsuqueury penorra6nuaquu

cnC nu
Pa: s!ta -n

(1r5)

r\e Cn6 - aJreMeET xacra4uofi Marpuqbr Curoua [21. Bepoaruocrb P62 panua
orEomeumo BepofiTEocrrr ctronrauuoro trepexoAa c meororo ypoBEE Ea BTopoft
a oyMMe BepoflrEocreft ctroHraEHbrx trepexoAoB c mecroro Ea Bce EulKeJreE(a-
ITITE BOB6Y}I{AEHE}IE YPOBEU:

D- Ao,
t 62- 6 .2 A^,

n:2

?Icuonraya (44) - $6) u BbrrroJru.E.ff o troMoqsro [2] ueciloxunre upeo6paao-
BaEEfl, trOffyqaeM ,{nfl Pg6 cJIeAyIOqee BBIparI(eEtre:

$

n:6

h3 #" z(2t+7)Aatzt'

,ru: @i,x;l'ffi, 
'b;-g;

n:2

(46)

(1r7)

x6@

Benuqnnr,r bueb'" m )C, r*ur, {yuxqlru DJreHrpoEtroii reuueparyprrMo}rruo noA-
n:2

cqr4Tarb c n.oMoq,bro $oprrayr a r:a6rzq Cnroua
n t161. B peaynr,rare troJryrraer{ cJre/Iyrcrque
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l2f , senrr,rmlJr,r A612y trptrBeAeEbr
Buaqeurrfl Bepo.rrrrrocru Pg6:



T" .
D
'IT6

2500 5000 10 000 20 000 1r0 000 80 000 "K
0,035 0,032 0,029 0,026 0,023 0,020

?lrrr,rur,r cJroBaMr,r, npr{ pexoM6ranaqranx 30-50 aJrenrporroB utsilyqaerorr oAurr
IIo-HBaET. O6qee HoJrucecrBo r(BalrroB? ugryrraeM[rx raaoNr B crrenTpaJlbHoii
o6racru B, n x paa 6onr,me qr4cJra r,rBflyqaeMbrx H6-nB&HroB. Cre4onirenr,uo,
o6utree Rorl,rqecrBo DJIer(rporloB (ra nporouoa) n nr,rcneur4BaloqeMcrr orrrrlqecxr{
roHr(oM rasoBoM o6pasoraulru n llxPF16 paa 6onr,[re qficra $oronor, trsJrysae-
Mbrx raBoM B ctreKrpaJrrrrofi o6lacrfi. B ea Bce BpeMrr BcrrbrmKtr. Benficuua
tlxP116 AoBoJrr,Ho cna6o BaBrdcr{T oT a;rexrponnofi reuneparypr,r, r{ npn
ne>106 cn-B Ll^aPst=4, a rpr{ nr(106 in-B llxPst=-2. farrnu o6pa-
BoM, Bce oqeEr{r.r Macclr raBa Bo RcrrLrlrrriax, IIo.[yqeEHLre B [1], cJreAyer
vBeJrr,rqlrtl B 4 paaa.

Br,tpaxarc rny6oxyro 6raro4aprlocrr, A. A. Eoapuyny ri B. tr4. flporruny
It-9Qgyx,qenrae pa6orr,r, H. B. Io4onrrr.rnony Ba npoBeAeurlbre pacqerr,r ra
OUBM <Muucx-l> r,r 3. A. Burpnueuno Ba rroMorqb B tsrrqr,rcJreHrrflx r,r rdgroroB-
JIeHrrr{ rarnrocrp aqr,rr,1,

Atrr1,cr 1{)65 r.
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OE SBOJIIOUTIIA ItJIr\CCIIYECI{I4X IIE<DEIJI

IO. H. nfipento6, II . M, trtomr't,uooo

Saroso trepepa6oraEr,r AarlHrre U, B, V {orouctplru 11 pacceauur,rx cnonreurrft u ac-
coqlraqrrfi, co,t1epmarqrrx n o6qefi cJrorxr{ocrlr t9 qefterrg, f{;ria ar:ux qedrenA tro.ryueun l1y,
(B -V)o s M6on My lqeSetg (Qrr. 1) B cpeAlreM tra 0'1, 5 c.na6ee, ue,rr n [24]; oro lrorrto-
crr,ro o6a,Ecr{fleTcrr IIpI{HflTI{eM r]prr olpeAeJleE[rr lto4yreft l]accTofitrIlfi cl{on.reuufi EaqaJ]r,-

Eoft rfiasrort uocJreAoBareJrbrrocrrr na [9] (ra6r, 1). flo apuafttrrrM BneBAar,r rJlaBlroii trocJrc-

AoBareJIBEocrn ctorreunii rr ro coBor{ytrEocru reoperllqecr{Llx BBoJIIoqrroEIlbIx rpel{oB c lro-
MoqLro fiur . 2-4 oilpeAeJrerrhr Bo3pacrr,r cnouflesfift tg1, t1 ri t1 (ta6.n . 3). flprauultar rruo-
TeBy o r.oprraontanrnoii gBoJrroqr,r[ BBeBA rrocJre yxoAa c manuoft [ocileAoBareJllgocrr{ ]r
trpoBepr.rB ee c rronoqbrc rpur. 3 n 4, rwr,r uo.iryulrJrrl BpeMeEa lo ]Iol3rrtr Terlepemu[x rleftelu
B rrpeAeJraxrrasnofi trocJreAoBareJrLrrocrr{ B r(aqecrBe:rnes,4 B. flo otnlr Aa}rHlIM orlpeAeJle-

n6IBoBpacrblrlerleng c lroMerrra Irx yxoAa c rJraRuoii trocJre,qoBareJrruoc'Irll' To: tt- to

(ra6.n.3), I3epxrrr.rrt upeAeJr Bpellelr 76 xopouo corJracyerc-fl c AaIrBLrir[ [45] (rliur.5)'
.[rcuepcnn BaB],rcrr]rocrrr rreprroA qec]elr4rr - Boapacr cnorrJreHrl-rl ({rrr. 6) rI AaHELre o

Uerler.r4ax o NGC 1866 noano.nsror orlorrrrrb Mar{cr{rraJrr,[yr{} Iulrr?eJrhrrocrr, craAlrlr qe{erlA

Ts (t\xx P or 3 4o 10 4rrefi) B rpel{eJraxIIpl{MepHoMen{Ay 3.107r L'707 r,et. Oilenxz otoro
Bperueur{, rroryrreulrrrc c rroMotrdrrro Aarlgr,rx ns [45j, rati;,rie 6,uttsrtn fi trl]rrBeAeIrIr]IM BbIIrre.

Bpo,ua 7g cJroAyer oroxrAocrul.rrr, c [porrernyrrtor{ r{e;r(/Iy rrepBlr]{ 3axoAoM BBeBAr,r B fioJlocy

necra6llrnocrr{ tr fiocJreAurnr yxoAoMna Hee (r[rar. 7), n nlrnrr, riaJrylo AoJrro eroro Bper{enr{

(a rlreriiro Rp€rvrfi lg, cocrilBJrlrror{ee trllrrrrlepro 1 -i 5 . 106 .uer) areaga rlpoBo4r,Ir B rroJloce

recra6rrnr,rrocrr. Cpaureuue orrocrrreJrr,Elrx qlrcJlelruocrefi B-areag n qerlenTl rr BI]el\'Icu ,0

AaeT glaNr ],IMerrrro i]per\{rr lg, a re ?6;. floarolty cJIeAyeT oTnaBarrrcx oT [peA[OJroiKenux [5],
rrro Jlr{rxb 11e6o.rr,rua.n qac16 BBSBA B cootnercrnyrorqrx n{acc Lto?r{er cra'I'r, qecllclr^a.Ml{'

Xapanrep eBoJrroqrlolrrrbrx rpenorJ v 144, 451 rroBBoJrtrer rar{}r{e BrroJr}re yAoBJlernoprrreJrbrro

o6.r,flcu[r6 pe:j1,Jrr,rarr,t Apua,rl;rn NGC 1866 rl y]rerrEfrefl[e qIIC.ta qerleIr4 c yMeHbmeIIIIeiu

trep[o/Ia uocle P { 5 ,qrrei.i. I-Iarrn peay.nr,Tarli r]oaBoirrrloT cAerlarb Br,IBoI(, tlro rtrefel{Abl

,ll,Trrrorcrr Heo4rrorparuo nolroir.rroqeilrca c'ra4uett paBBlrrlr-fi Maccr{Brr'6rx asea71 ({lrr. 7).

B ncii: olilr fipoBoi{rrr Bcero Jrrrub L0--20o/o o6tloii upoilo.rr}r{t{Teirrrrrocrrr csocft E{u3tIr B crA-

AIIiI IJOIIAIIIIIX CIlepXItrt'aIITOB.

ON TI{E EVOLTITION OF CL,\SSICAL CEPi'lEIllS, by Y. N . EJrentou atttl I . M. Ko'
pylor:.- uRll/ photoljnel,ry 6{ Lt open clustcrs anil associaLiotrs, l'hic)t har.e 19 Ccpheids

alltogether, arc rc-r'cclucecl.llhe vtrlues of h[y, (E --V)o and ,445o1 of Lhe Cepheids arc tleber'-

minecl. The ,r'l,fy fould fol t,he Cephcids are fainier, on Lhc averi.tge, b\, 0ni.( Lttan irr [21l].
This; isl.holilr cxplainerl by t,ire adoplion of the initial ilIS gir,eu in [9] (iable 1) fol esi,i-

mations of thc ;noduli of ilte clusl,ers. 'fhc age-" of the clust,ers ts1, t.1 and t1 (Lable 3) are

fould using Lhe bright,est, lr.tenlllors of the i\{S of iile clusters and also thecret,ical evolutio-
niiry tracl<s (tigs.2, 3, z+). Adopt!ng l,he hypot,hesis Llral, the stars evolve hotizontally aftel
leaving l,he NlS, and checking ii by rueans of figs. 3 and 4, the life - Lime 16 of present clay

cepheids on the MS as 1l stars is computed. The t,ime intelval I'o - tt- lo (table 3),

rvhich has'elapsecl sinoe the depheid lelt the MS, is detelmined frorn these daba. The upper
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limit of 76 is in good agreemenirvith the data of [45] (fig.5).The dispersion of Lhe period
of the Cepheid - age of clustor dependence (fig. 6) and dala oir Cepheids in NGC 1866
permit tho esthnation of ihc maximal dural,ion of tlie Cepheiclsl,al,e Tg (,Ior P [r.om 3 to
{0 days) as lncluded rvil,hin Lhe limits oI aboul, 3 and 1 .107 years. The l,imo esbirnat,os oblai-
ned from dtrLa in [45] are close to the above values. Tlrc tirne 76 should be rldentilied by
the irrtelval be[rveen the first entrance into and final exit of the star from tlre band of
irist,ability (fig. 7). The star spends only a srnall fract,ion of this t,ime (i. e. the tirne t6=
=l--5. 100 years) in tlie band of instability.A comparison oI Lhe relative nurnbcr oi B stars
and Cepheids and the t,imes t6 de{,ermines the time ,C ard ro| 76. Therefore the supposiiion
[5] that only a srnail lractiol of B stars nith correspondirg masses carr evoh,e to Cep]reids
should be rcjecl,ed. The characi,er of tire evolutionary [r'acl<s [44, 45] also provides for a
rvholly strflisfacl,ory explanation of the results obLailed b), Arp for NGC 1866 and blie
tlecrease in lhe nuurber of Cepheids rvii;h decreasiug period for P ( 5 days. Our resuits
permi{, l,ire colclusion that Cepheids are a repeating st.e.ge of clevelopmorrt of massive
stars (ljg. 7). lir this sLage they spend only 1C-20y/o of their ri,liole lifc-timo as lato
supergiants.

t. 06uapyxrerlr4e I{eilleu4 B pacceFTr{Hr,rx cnorrJrerrr4-flx rle roJrbr(o AaJro rrar{-
ryuuuii cloc06 oIIpelleJlerlr{.tr rryJrb-rryHr(Ta BaBncr,rMocrr{ rrepr{oA -- cBerr4-
MOCTb, lIO I{ BIIOIIBLIO AaJIo BOBN,IO}I(HOCTL C yBepeiII{OCTLIO IOBOpI{Tt, O MeCTe,
3alrl{MaeMoM qe(rera4anri,r B 3Be3Arrofi aBoJrlor{rdE. ,(uarpalmtrr cHorrJrcHr4ft, co-
Aepr:naq,r,rx qedleE/(r,r, rroSBoIrrIJII[ npeArroJloir{tr{Tb, arfo qe{rezrALi flBJlflroTctr cTa-
.quei.i paatsr4Trrfl MaccprBrrbrx BBeBA lra J X rryrrr or B-ares4 r( r(pacr{brM cBepxrr{-
raI{raN,I [1]. llpircyi'cr'illre J,tro{er{A B Cl{orrJreril{,rx AaJro ocrroBairtre cAcJrarb
oIpeAeJLerJHr,Ie B.618OAbI lre TOJrrri{O O IeHCSr4Ce qed)el4A, IIO TartH{e O IranJIO}re ABO-

Jrroqr4orrrrbrx rpcnoB lra Ar4arpaMMe fep{r,urpyHi.a - Peccena [2,3] ra o AJrr{-
rerrbrlocrrl cral(llrr qe$ei,r4r,r l;,4, 51. Llocne;rlninli Borrpoc rpeAcraBJlser oco6brrt
r,rHTepec, TaK Kar( 6ee oro pcltreHI4tr.HeuoSMolr{Ho cHa3arr,, BCe JII4. B-3nea4rr
rrpeBpax{arorcx n qe$er,{Ar,r [5]. Becsua Ba]r{uo To o6cTorrreJrbcTBo, r{To r{e-
tfeu7ir,t p&ccofrrr]rr,rx cnouJrerrrlr"r rroaBoJrrrror pernarr, Bce Drrd BolrpocLr rloJryaM-
Ilr{pr4qecHr4M [yTex{, ollllpaacb IIe Ha oT/leJlr,rrble HorrHpeT]rlre SuetsArrlle }IoAe-
Jrr.r, il rra Bcro coBor{vilHocTr, coRpeMerrrrbrx llpeAcTaBJIcr{r{r"I o BBeBl{rroii SBoJII0-
rIr{r4.

B to xre Bpel,rrr ecrt, BCe ocrloBarrr{rr Ay}Iarr,, rrro Baltorror,Icprrocrr4, noJry-
qaex{bre rlo qe(ber{AaM, tsxoArrqr4M B crtorrJrerrrrfl, }'ro}ltHo pacflirocrpa]rr{1'r; Ha
Bce I{e{eI4Ar,r Roo6ll{e. 3ro cne4yer y}r{e rlB rrprlT3r{aHrra rfiyrrrroBoro ilpor4c-
xolriAerrr4.fl BBeB/.{. [er[en4rr, 6y4y.rir r{oJro/{6r},rr{ BBesAa},4r{, AoJrE(]il,r erqe co-
xpaIIflrb IIpoCrpaiICTBeIIHyIo II HI{I{exlaTuqeCHyIo CIlfIsb co SBeBAlli,IIvi}I IpyIIIII,I-
poBHar{r{, B HoTopr,rx oHr{ o6paBoB&Jrr{cb, r4 l(Jrfl ilcqber/[ c [epx{o}IoM 5o"ni,rne
10 4uei.i, I{a}I6oJree MoJroAlrx, lpr{Br{ar{ia Taxoii cBrra]4 6r,rrra uai,i4errll [6]. IIe-
{eu4r,r 6o;nr,ruoro Boapacra MorJrI{ ororlnu Aoc'rftTorrrro AaJrer(o or lvrecra cBoero
polr{Aerrrlfl - oEI{, KaI( IISBecTHo, BcTpeqamTctl y}Ite I,I B}Ie cflI{paJIbrrblx BeTBefi.
i\{omuo /(yMarr, rax?r{e, rrro rrexoropr{e qe+er{A6r pollr,rJrr4cb B orrerrb 6e4nrrx ralrrt
paBpeHtorrrir;rx cHoljJlerrl,Ifrx, KoTopi;re JIu6o yrr{e pacrraJrr{cb, i]r46o npocTo Ire
tsbrflBJrrrrorc;r na 6oraroN{ BBeBArroN{ droue Mne.iuolo fiyrrl. (Dyuxqnn cBerr4rlro-
crr4 Tar(r{x cnorrJrerrr{rtlrBBecrrra rlJroxo, trr qrrcJlo r,rx r{o}l{er 6r,rrr, 4ocr:atosuo Bo-
JrrrHo. C.ue4yer rroMr{r{rb ran}Re rr o cyqecrBoBaHrrn y cHorrJreHni.i o6lnnpnr,rx
xopon [7].

Paa)rhreercs, aro He orpr,rqaer BoBMolKHocrr4 cyrqecrBoBarrr{rr Henoropr,Ix
paarlruail Melr{Ay Mop{o[or[qecHuMr4 xapa(repr4cTr{r(aMrr rir BaHorloilIepl{ocT.fl-
Mu EBOJTTOq[lr qc{eu4 B ]laBHLlx qacTrrx lanaxTr,txr,r, BLrSBaHrrbIMI4, rJafrpr{Mep,
pa3ilr4qr1r.flNu.I xuMr{qecHoro cocTaBa. Mr,r yruepntAaeNr JIr.I[rr], rrTo 'rpyA]Io o]fiI{-
Aarr, cyqecTBoBarrr4fl ol,IcTeMaTr4qecHr{x pa3[r4qr,rrt Me]fiAy qe$er4Aa[{r4 B rroJle
tr,I B CITOUJIEHI{.fIX.

B rracroaqee BpeN{rr o6napy;xeurre rroBbrx r{e{er4A - BoaMo}r{rrbrx qJrerroB

SBesArrr,rx rpyllrrr4poBox [B], HoBoe rroJro]fieHr{e Jrr.{Hr,rr4 rryJreBoro BospacTa
l9], nosas cr4creMa rropMaJrErrbrx troRaaarereit rlBera AJrrr parrur{x BBeBA [10],

15 IIBB. Itpr,rMcnofi o6cepnar., r, XXXYI 241,



BBIflBJreIrlle Heo6xoAr4Mocr[ yqera BaBr4c]rMocrr.,r lrB6r,rrxa rlBera or cnenrparrr]-
Horo HJIacca t11l m [o.flBJIeHI{e cBoA}roro HaraJrora ncex {oroarexTp]4qecnux
ua6rro4enraii qe{er,r4, rrpraBeAer{r{brx B cr{creMy UBV llfl - rroBBoJr.Eer rre-
pecMorperb AaHr{bre o cHorrJreHr4frx, coAepHaqux qe$euAbr, I4r o6 ornx qeseu-
Aax, yroqHr4r6 BbrBoAr,r, [oJryseHHr,re paHee s I4l v [5], ra c4erarb Her(oropbre
HoBbre BanlroqeHrafl o BaxoHoMepHocrflx aBoJrroqnrl qe$eu4.

2. MatepraaJloM AJr.E arofi pa6orrr flocrryxrr{Jrr4r trpe}fiAe Bcero Aa}r}rbre o rrfl-
rr{ (RaHoHr4qecHr{x) qe{eu4ax B flApax cxonteuraft: EV Sct, cF cas., u Sgr,
DL 

-Cas 
ra S Nor; IIeAaBHo trorBlrBlrlrlec.fl rrpeABapr4reJrbrrbre pe3yirbrarEr Soio-rpa{uuecxofi.B,v_$oroMerpr4r4 cE cas a ra cp cas b e wci zz"go [13]; cpeae-

r:rg o cHotrreuuz Tr 18 ll,4l, rroArBeplxAaroqrreHanepnnrii narnaABoBMoifiHocrr)
rrpr4r{aAJre)firrocrr{ K sroMy cnoureHr{rc qe{eu4rr GH Car. Egr.rucrsenubrM afr_
puoprrbrM apryMerrroM rrporr{B BosMorr{Hocrn {uarauecnofi cn.aalr aroft qe{er4lr
rr cKorrJrel{rrfl craBr{Jrocr r:o coo6pa?r{eHrre, qro B AaHHOfi O6nac.ru Mgoro I4 I{e-
{en4 ll cxounennft rI ero yBeJlr{sr4Baer Bepo.rrrHocrr, cnyuarlnux coBnaAeHr4r-r;
caMo Iro ce6e aro coo6paxreurze ue upe4ciaBJr.flerc.fl naru y6e4rarenrunirrl (c,v.
t15l).

Btopyro.lpynrJ rocraBr{Jrlr-qe{944r_r - Bo,Mo?nHbre sJre,br }ropo}r c*orr-
ueuuft (c,n. [Bl): SZ Tau, GU Nor, CG Cas, y Sgr z Ty Sct; V496 Cen, xax
nau6ouee coMHr{reJrbHrrfi cnyuart, 6r,rna ororrryia. paccuarpranaJrr{cr, Ta1}r(e
qe{era4rr, r(oropr,re }roryr gx*oAlrr!_B rpynry cBepxruraHroB, oKpy?fiaroqrrx
h. u 1 flepcex (accoquaqua I Per): uy p;i,ryy per, vX per u szcr. ttB, lbi.
flouoxeuue artrx BBeBA rra ArrarpaMl'ae qirer - a6conroruas Ber,nqr,rlra Arfl
cnorlJleHtr.fl MO)nHO COrJIaCOBarb C COBpeMeHHbTMI{ trpe,qoraBJleHr{.fl MI/t O IIp ol{c-
xoTfiAer{I{r{ qe{era4, ecJu{ csurarb, qro oHt4 cB.frSa}rric 6onee paHHr{MLr fioxorre-
H\rftMvt 3Be3A Cr(orrJreHrrfl; troApo6uocrra cM. B tr. 8. Jlyuerrre cxopocrra vy per
Illcot fip_axrrrqecxr{coBrlaAaror c ryuenoft 

"*opo"ruro 
cnorrJregr{.f,, c11opocrrr

VX Per r UY Per orrl{qarorc.s or Hee ua 10 ra lB nu,lceru coorBercrBer{Ho, oAHaHo
HaxoAflTcfl erqe B rrpeAeJrax, B r(oroptrx BaHrloqerrbr cHopocrr4 or(py)fialorqr{x
cnotrJrelrfie cBepxrIIraHTOB.

Br,rnlr IrcrroJrbBoBaHr,r raxlr{e Aar{r{bre o RS pup, Bepo.rrruoM qJreHe accor{r4-
aquz III Pup [17], a raxx{e o T Mon, rraxo4rqeii", u'3o orrleHrpa NCCzi,++u uoryqefi 6r,rrr qneuoM accoquaquu I Mbn, flApoM xoropor,i ,-ur."ercs erc
clrorrrrer{r4e. Aryryru o NGC 2244 aanrtr ua [18].' jlynerao 

"*opo"ru 
qe{eragH

cocraBJrfler +32,5 nnlcen, cxotrJreHrr.fl -+35 nnlcin,
O peanr,uoctn {uauuecxoit cssarr qe6erag c HopouaMrr cxorrJreHr4fl s 6onr-

ururrcrBe cryrraeB MO]LHO_ roBopr,rrr, c AocraroqEofi ynepeunocrbro. Oco6enuo
y6e4zreren c,nyuafi sZ Tau, ralrerorqefi b:- rg",6ruaxoit rtNGC 1647 u sa-
xo4arqeiica s o6racru aHrrdrlerrrpa, rAe MaJro u qe{er,r4 r,r cxonneurari.

Itpu^nue 6necxa u rro*a'areJr.E rlBera BCex arr,x ,iesiirg crpor4rrrrc. no AaH-
snrrr.r [12], r{oropDre flpeAcraBJr.frror co6ofi rroJrHyrc cBoAr(y ncex soroa"""rp"-qecnplx ua6mo4euuft qe{era,4, rrpr4BeAer{Hbrx B oAHy cr4creMy, HauJryqurr4M
o6paaou yBflBafiHyro co crarrAaprrrbrMrd aBeagauu crocie.,.lrtr (JBV. B xaqecrse
xapaHrepr{crr,rHr spsgHero 6recxa qe{era4rr 6palacr Beruqr4Ha 7, npe4crar-
Jr.flronla.fl co1oir cpeAuroro opArar{ary xpranori 6t-ecna, ,orpr**ofi n anea4nux
BeJrr4ql4Irax, a Ire B r4HTer{crrBHocrflx, KaK DTo AeJralor B rrocJreAl{ee BpeM.fi. Ogna-
Ko pa3rrl{qa Me)r{Ay STI4Mrr _AByMfl BrraqentrrflMrd cpeArrero 6uecna cocraBJrfler
B XyArtrr.rx cJryrrarrx (upz 6onr,ruux aMrrJruryAaxi HeMHOrr(e corr,re aaeaguoli
BeJIItquHLr (cu. [31), cro coBepueHr{o rep.fleicn i oruu6r(ax onpeAeJreHr4.E Mo-
nyneft paccro.frrlr4.E cnon.nenrnii, cocraBJr.f,rotr{r{x, r(aH r4sBecrHo, 0:2-0.:3,
u s ouu6xax olpeAeJrenfifl BeilvtrqrtHrrrrorJroqeurr.rr cBera. B xa.recrse cpeAHe-ro tror(a3aren.s 6.necxa 6panacr, xax o6rrquo, BeJrr/rqr{rra cpe4neft op4iraro,
xpznoft tror{aaareJr.E rlBera, o6oaua.raeMa_rr HaMr( @.

flraarparr,rrurr r{Ber - BeJrr{qvua AJr.E cnorrJreuur?, ocno6o*4aor"r" or IrorJro-qeHr{fr, crpor{Jrtrcb 3ar10Bo; MeroA nepepa60rxr[ AaHHr,rx, B3.trTErX trB pa3ilr4rr_
EbIX I4CTOSEIIHOB, [SJraraeTc.ft Hr4?fie.
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3. B 6olsurl{Hcrlle pa6or, nocB.EIqelrrrr,rx droroucrpr,rlrecxor,Iy r,rByqerrrrrc pac-
ceErrrrbrx cxonJrcrrrarl , coAeplrrarqi,lx qedrerylsr, npr,rBol(frrcfl na6nro4eur.ra anea74
cKotllel{I4r{ B cl,lcrcMe t}BV. lrlx qacrrd BtseBA cr(orrJrerrr{a npr.rnoArrrcf Be"ru4-
,tutrr,t V, rrouaaare;rr,r U - R u B - 7. B rrertoropr,rx cflyqa.ax l\aercrr Jlrrxl
oAr{H rronasareJrb qBera B - 7. B uepnoM crryqae A[rr oupe4eneuua [1o
I,I I,IcrI4IrIIbIx rloHa3areJlei,i quera (U - B)o n (B - V)o l4crro"rrbBotsaJrr{cr, Arry-
IIBeTI{bIe ALIarpaMr'Ibr. llplt sroM Ira oclroBallr4rl 119] .uururn Hallaoraroqeto rro-
Hpacrrerrr4fl 6pa,racr, B Br4/Ic

Eu-rlEn_v:0,72 -l- 0,05 Et*v,

Irpl{qer,r B HarrecrBe cr,lcret\{br tr{crrar{ubrx rror(asareJrei:l qnera A"Trr 3Be3A o - r\5
6brna sgflracr,rcrer,ralt. Cepnoncxoro I101, a AJrrr BBeBA A7 u 6orco noB/(Hr{x -cr4crer,ra N. ,(ixoucoua lr V. Mopraua [20]. Mrromr{reJrr, AJrfl rrepexoAa or ce-
JIeI(rI{BH0I'O [oIJIOIqe]IlIfl B CIICTOM0 B - V H IoJIHOMy B 3Besl[]tbrx neJrtrrr]ilax
7 urr nasrii,i pannsru 3,0.

. Ecllr AJrr{ BBeBA cr(orrJrerrr{fr Aanarr,rcb roJrr,Ho 3Haqerrr4,E V w ll - V, to ua-
6r,r'r'ox r{Bera AJrfl ,?Trlx BBeBA r4Jrr4 r{axoArrJrcfl rro coceAHr.rM BBoBAaM cnorrJre-
il\Lfl, trrtrLTr 6panca cpeflnrafi AJrfl llcero cHonJreHr{.fl (ecrr,r r.ralrcuerrrre ]rorJrolr\e-
HI4.fl flo o6nacru cHorIJIe-HI4rI 6rrro rlecyrqecrnennr,ru). IIoc.le Drouo crpouJrncb
Ar4arpaMMrrr Vo, (B - V)o 4.nn cxounenr,rii.

B rronr,ay npl,IlrflTu.fl l(Jrfl BBeBA 05 - A5 cr,{creN,rr,r r,rcrr{rlrrbrx rroHagare.,icit
qB_ela uo CepnoncKoMy BMecro o6u.trro upr4Merr.EBrxer,ics clrcrerlrr ,(nrorlcotralr Mopraua roBopflr cJreAyloql4e coo6paxrerrr.rn. Crcrelra ,(rxorrcoria l.r Mopr.a-
r{a ocuoBalra }Ia npeArroJro}r{errr{Id, qro AJrrr car{6rx 6nraexnx anea4 I} lr A ua6;iro-
Aael{LIe [or(aSarerIll lltseTa tr{o}I{rro Ilpl4rrfl'r]L, B r{aarecrBe Llcrr4rrrr},Ix, flocltojlrrlty
AJIfl III4X r{e}I{aBeBl(IIoe rorJrorqerrl{e npilKTHqecHr{ IlecytqecrBerrrro. Ogriano
rrecJloir(HLre pacarerrrr ra 4anr,neiilrrr.re lrccJreAogaHrr.tr ronaBa,[r{, rrro r{ p,tn 6nu-
lnartutr.rx SBeBA paHHI4x crIeI(TpaJrLHbrx rrJlaccoB npr,r olpe/IeJlerrr4r4 cl{creNrr,r
I4crI4IIrIbIx rIoHa3areJlefi quera rreo6xo4rauo yqecTr, arf{exr t{eir{ijBc3Arrol'o ro-
HpacrreHr,r.fl (cu. n cBnlrt c Brr{M 121 , 221).3ru peay,nr,rarrr, roAr.tsep}r{Aerrrrbre
Tenepb [oA0qeraMl,r CepHoncHo|o, ctsru[ercJrbcrByror o ueo6xo4lr\focrrr BBeAe-
III,lfl IIOIPABHIT rrOPflAITA 

- O:02-: - O,]03 B I4CTI4IIIII,IC rrOHA3ATEJIII ItrBElA
enea4 B0 - A7, BlrBeAerrurrre ,(xiorrcorrom n Moprarrou n 1953 r. [20]. Mr,r
oCTaHoBI4JII{Cb }Ia CI{creN,Ie It. CepnoncHol'o, B r(oropor"r IrcrroJr6BoBar.r 6o.riec
6oratr,rii MareprraJl, IroJryqeurrblrl n peayns'r'are {oroaJrertrpr4qecxrax ua6rrn-
4errrarf sBeBA B [ocJIeArII,re ro4rr. ,(nx oilpeAeJrerrl{.a rrcrltrrHoro rror(a3areJr.s UBe-,l^(B L V)o Molr{rro r,rctroJrr,i}oBarb r{ r{oMorpaMMy, rrocrlloelrnyro CepxoncHuu
[10], sro Aaer re i]{e caMrJe peByJrbrarbr, no Mbr IrpeAuoarJr}r, HaH rrpaBrrJro,
6parr, AByrlBernyrc Ar.rarpaMMy, Tar( HaK orra Aaer BoaMolrirrocru orlerrmr, 6ooee
'rorluo rIoJIolnellIde BBeBA rJIaBrlorlr rocne4oBareJrruocru n o6nacrrr AByBr{aq-
H0CTI,I oIIpeAeJIeIII,Lfl I4CTI4IjII'IbIX IIBeTOB, nr,rasanIrOfi BJIITTIITITeM 6anrlreponcHoro
cxaqxa BBeBAr,r (40 - FB) .

1+.,(anee, Brrr{N{areJrrrroMy arraJrr{By rroABeprcrr Bonpoc o arr6ope lrc-
xo4Irott rilaslroli [ocJreAoBareJILHocrI{, c xoropori o6r,rquo coB}reuaercrr rflaR-
Hafl noCJIeAOBaTeJIbI{oCTE, CI(oI.rIeHL{rI AJIrI oilpeAeJlell}Itl MOAyJLfl pacOTotriILIrl
crtorrJreHr{rr tr{ cBerrrMocreii rxo4nrq}rx B rrero BBeBA.

Ot nr,I6opa rncxognoit lnasnoi.i [ocJreAoBareJlr,Hocrl{ aaBtr{or{r, HaI{ JrefFio
IIOHTTTL, IttKaJra paccroaru,rli Ao paccetrunr,tt cxon.nenr,tti, IIo jlytrngyn, on-
creua a6conrorHrlx BeJIIlr{Irr-I BIleBA, oco6errno paHrrr{x cttexTpaflb}ibrx It.rraccoB,
I{, qTo B AaII}IOM CJryqae AJTfI HaC Oqer'rb Ba}r{Ho, IryIrb-nyrrltT BaBI,IcIrMocTI,I Ue-
prroA - cBerr,rMocrb AJrr{ ,r{oJrro[epraoArrqecr{r.rx r1e(per,r4 riacercnlra I.

It nacroarqeil{y BpeMerIIr BlJrroJrrrerr p.rrA r{ccJreAoBaul,rii uo onpeAeJreHprro
rlapaMerpoB r.rcxo4rrorli uanrroii [ocJreAoBareJlbHocrr{. Botrr,ruunctBo aBTopoB,
oAllafior I4CIIOJIbByIOTT IIo CytqeCTByr o/U4i{ I4 ToT }I{e MeToAr a I4MOII}IO MeToA
r(olrcrpyllpoBalrtrrfl r,rcxoqriofi r'.rrarnorli rrocJr0AoBareJrbuocrr{ B rrrr{poKoM r{HTep-
aaJre CrreHTpaJIEHLIx r{JIaccoB (la.rrr,r uoxaaatenett qnera) nyreM rrocJreAoBaTeJrb-
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HOt0 coBNlerqer{r4.rl uIaBi{r,rx nocJreAoBaTe,rrblrocTeft paccer{HH6Ix cHorIJIeIrI,Ifi
rra Ar{arpaL{Me uBer - BT,IAI{Maa BeJrrIqI{Ha. 3a ucxo4uyro ilocJrer(oBareJl6-
uocrr, 6epyr: o6srquo Allarpar\{r{y 4rri fua4 - cr(orIJreI{I{e, }roAy.lrb paocrorlHl'rfl
r{oropolo xoporuo olpel{eJrerr. I-Ie4ocrarnra Aarlrlolo }IeroAa Ireollllox}larso o6-
cylunanucr. 3tor eonpoc uo4po6uo paccMorpeH s [9], rAe otrpeAeJre]Ibl [apa-
Merpr,r l,rcxo4uoli rnasnoii flocJreAotsareJrbuocrl,r ABy],Ifl Ir0B&BI{crI}ItIr{u rtero-
gauu, croSc)AHIJN{r{ or rreAocrarnon o6rt.Ino upI,IMerIflBureroc-a MeroAa. Btu+trlo
oTMeTIrrL, rrto 3'tr,r [apaNIerplr xopoi[o cotJracyroTcfl ]Ie]ItAy coSol'i. 'lax, e rarl-

TepecyrcIlleNi lrac ceii.rac r,rFrrellBaJre lror{asareJlei,i qoota B - V (or' -0"10
lo *0'i30; cuentparlrrr,ril l,IurepBarr ll8 - !'0) cpegrlnt{ pa3HI4Iia s X[v 

,

Har:rAer{r{brx ABy\{fl rIeroiiaMl4, cocraBJrrler Bcoro oHo,,ro 0"]02, qro rlocytr{e-
crBeurro rro cpaBr{errrrio c [porrr{ura omladna}Il{, BoBrIr{HaroIqrINI-q rrpri oupeAe-
JreHrrr,r ,io;1y,lei,i paccrorrrrr,rrr paccerirrr{Llx cxonneunri (rotouerprrrecliI.I}III }.{e-

ToAall,r. l[cxopran rJraBlrafl rlocJrc/loBare.rrl]]Iocr6, otrpei IeJIeuHarI u [9 ] ,
B l4rrropB&Jre O - A5 6r,r,na flepecllitTaua ]raMI{ n circre}Ie HoplraJILIIr,Ix [oHa-
BareJrsit r{Bera rro Cepxoecriouy (ta6t. 1, c:ron6qr,r l} lr 3) rI licrorrLsoBaila
n 4aui,rreiirrelr /{.rrrr orrpe/{e.neHlra uoTlyreii paccrofliII4fl cxouneulttii, colep-
x{arqux 11etpcit4r,r.
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B cro;r6r1e lt ra6rr. 1 upirnegoua ArrE cpaBrreHr{fl r,rcxoArrafl rJraBrrarr rocJre-
AoBareJrErroctr (IMS) uo l. ,(rxoHcorry u E. tr4puapre [23], ran]He repecqlr-
Tarrrrarr K cr{crex{e rropMaJllnblx uonaear:ereir qBera rlo Cepxoncnony.
Ta6.rr. t uonaasrsaer, rrro AJrrr BBeBA parrrrlrx crrexTpaJIrrHrJX nJI&ccoB r{}Ieercrr
cucreMarr4secmarr paaHrrqa B rroJroineHr,rrd rrpr.rr{.flToi,i naur,i rrcxoAuoill uanuor,r
nocJrei{oBareJrbrrocrr{ (I4flI) r{ rrocJreAotsare,rrbr{ocrr,I I. ,(,xtoncoua u E. I4plt-
apre (11\{S) }ra Ar{alpaNrue (B -V)r, Mv.

I4r,resno B r{r{repBarre - 0'i10 < (B -- 7)o( * 0T30 rpl,I}rflral lraMrr

BAecl, lrcxoAHa.rr uraBuafl rocJreAoBareJrbrrocrb trpoxoAr{r B opeAiJerr ua 0'i50
Itr{}He, rIeM HarrafisHafl rJraBrrafl trocJreAoBarerrbrrocrb uo [23]. V.racrH[ rnas-
Hr,rx [ocJreI{oBareJ]r,}rocreir cHoureru{ir, coAepmarqux qeseuAbr, IrctroJrIrsye}ItrIe

,qJlfl OIIpeAeJreHr4.Fr r{OAyJrfl paccro.sHr4fi, rroqrr4 BcerAa orpaHflseFlbl I{HTepBa-

JroM or -0",'10 < (B - 7)n(+0T30. floatouy r,IolnHo ollil,IAarr,, qro rpu
Tex lHe caNrr,rx Aarrrrrrrx o qeoeilAax, KoroprJMr{ rroJrbsoBaJrca P. Itpaot [2111,

rlyJrb-rryHn'r BaBr{cr.rMocrr4 IIeprIoA - cBerr{Mocrb B }Iartre}I cIlyqae 6y4er ua

015 cna6ee. flpnuarrae tr4lfl nnrecro IMS lra [23] Mo]fier ycrpaurdrrr ecrecrBe]I-
ur,rrr o6paaoM pacxoinAeHrre Melr{Ay r'IyJrr,-tryunraMlr BaBlrcr{Mocrr{ nepr{oA -
2&



cBerrrMocrb, HafiAeHHbrMu rro co6cTBeHHbrM ABr,r)fieHM.EM It EO rle{er,rAaM Cnotr-
lreHrfi (cM. t251).

Henoroprre aBropbr 16,26,27J npzxogrrJru n BLrBoAy, qro Har,rilyq[rre AaE-
rrbre o co6orserubrx ABtrIfienzax qe{errA Aaror trotrpaBxy n Hyrrb-rryunry
X. IIIenrw, 6rr,ranyro x - 7\0, a BaBlrcrrMocrb trepr{oA - cBerrrMocrr ltpa$ra
l24l aaer rorpaBmy - L:4. B. Eaa4e [2BI upuro4zr y6egureil],Hbre apry-
MeHTbr B rroJrbBy AocraroqHofi. rosHoctE AaHHbrx o co6crseuHbrx ABr.Irr(eHr,Irx
qe{eng. Mueulre o BooMornuocrrr paBirr{ur,rft uexr4y xapanrepr,rcrr.rxaMr,r qe-
{er,q nona r{ cnorrJreEufr. 1271, HaR yrfie ytroMr,ruaJrocb, Hyu(Aaerc.s s o6ooso-
BaHLtr{, ra ]rprrr]r]ry paauorJrac[ft semafl 6rrno cszram sbrscueHHoft.

Hun:ro eqe He o6paqan BEr{Maurr.fl ua ro o6cro.flTeJrbcrBo, rrro coBpeMeu-
Irble AaHHbIe o cBerlltMocrflx IrepeMeEHbIx rrIIIa RR Jlnprr TaK)fie He couracyroT-
crr o HyJrb-nyHKroM BaBr{cr[Mocrn uo Hpa$ry 1241. ,[aunrre o co6crBeHnBrx
4nraxteuuax'BBesA rutra RR Jlzpu [29, 30], trprHaAJremuocrb HecnoJrbnr{x rar(r4x
BBeBA K ABrrffiyquMcfi rpytrqaM t31 I u paccroflrrlrfl rnapoBbrx cxor.neuufi, uo.
ryqeuubre rro rJIaBHbrM trocJreAoBareJrbHocr.flM trocJreAnr{x [32], corlacno r]pu-
BoA.rrr x a6corrornnru BeJrr/Hr{HaM arr4x BBeBA My or +0:4 ao *0T8. tlo-
cr(oJrbny paaur,rqy n 115 lremgy HyJrb-tryHr(raMr cnerrarr,rocreii qe{eu4 unocxofi
ra c$epzuecnofi coctannflIoqr{x cJreAyer csrrrarr, HaAeffirro ycra}roBJreunoft [28],
orcroAa Taxrfle cJregyer, qro Ailfl Hilacctrqecxmx qe{era4 rrolpaBHa HyJrb-tryunra
IIIennz [oJr]r(Ea cocraBfiflrb or(oJro - l*0.

Itopoue roBopfl, coBpeMeHHLre 4unr.he JrrrrxB rroArBeplr{Aarcr BHarreur.{e
trotrpaBxlr -1T0, trpr{H.flroe II. fI. flapenaro s 1954 r. [26], ra rreo6xo4r,rmo
safiru o6urcueune rolly {axry, uro qe{er.r4},r - 

qJIeHbr pacce.rrrrur,rx cxorr-
nenufi - yxaBLrBaror Ha trotrpaBxy - 7\4. Tanuu o6racueszetr lr Morr(er
cJrylr{rrrb rrprrBuaurre flailr.rza crrcreMar[rrecmoft omu6xn B trpr4rlflTbrx t(pa$-
ToM paccro flrefr.flx cxouleuufi , srraeaHuofi rreBepHlrM trp oBeAeurreM naqalrHofi
rraeuofi nocJreAoBareJrbrrocrlr. Mu uonyuaeM, TaKrrM o6paaolr, eqe o4rrH ap-
ryMeur B rroJrr,By rrpurr.Ertr.E IzIllI (ra6n. t crot6qrr 2 w.3).
, 5. flpoqe4ypa otrpeAeJreurra uo4yrefi paccro.rrur,rfl Ao crorrJreuwfi. u acco-
qrzaqrafi, coAeprfiarq4x qe$era4rr, cBoAr(Jracb r( cJreAyroilIeMy.

Ana xaxgoro cmotrJreura.E lra Ar.rarpaMMe Vo, (B -V)o trocJre Her(oroporo
ycpeAEeHI4fl roqex trpoBoArlJracb cpeArrflfl lvflut{ rlasuoft trocJreAoBareJrbnocrr[
or(orrJrerrr4.E. Sareu AJrfl pflAa auaqeHraft (B -V)o rro artrM cpefiuuu BaBr4cu-
Mocr.fIM cHrrMaJrrrrcb BHarrerrr4fl Vr. fitn Ha]KAoro BHaqeHrr.fl (B -V)o o6paao-
BbIBaJrrIcb paBr{ocrr{ V , - M?,, r$e Mov - coorBercrByrotr{afl aSconrorsas
BeJIuqzHa BBeBAr,r Ha ,rcxoAHoft rfiaaHoii IocJreAoBaTeJIbHocTrr. Ha 4narparvl-
Max, tror(aabrBaroqrrx cB-flBb MoAyJr.fl paccroflHr{flcrroxaaareJreMrlBera (B-V)0,
rlaxoAl4Jrocb ro BuaqeHrde (B -V)o, rrpra r(oroporu (u flprr eqe Mer.rbrrrr{x
ero BllaqeHnax) mogynb paccro.flrttlfl cnotrJrerru.E HarrllHaer yMeHbrr]arbc.fl, qro
oB.fl3aHo c oTr(JIoHeIrlIeM Halrt6oJlee paIrHI{x BBeBA cr(ollJleHr{.n or racxognoft rlan-
uofi noone4oBareJrbuocrra. O6rr.ruo Ao Broro Buaqeurrfl (B -V)o onpeAeJr.fle-
MBIe HaMtr MOAyJITT paccTorlHrrfi rroHaBLrBaIoT AoBoJILHo xopoIIIee corJracr4e, Tan
uro cpe4uraft rvro4ytr, HaxoAr{rcfl c AoBoJrbHo uarofi nnyrpenuefi omra6xofi.
Tax, 4na scex tl cxounenufi rl accoqrraqmir, gnt r(oropbrx mr,r onpe4etflJrr4 Mo-
AyJrIr pacoro.aur[fl, cpegurft pae6poc orAeJrbHbrx otrpe,qeJreHrrfi or cpe4uero Ba-
Hilro-qeu B trpeAerrax or -l-0102 Ao +0T1"L.

,(ra nourpons 6rrnu raxrr(e otrpeAeJreHbr MoA-yJrr{ paccrorrrrr4rr cxoureunft
c rroMoqblo MeroAlar(u I. ,(moncona {33l, trpuu.flBmero Bo Bur.{Marrue rr rroJro-
;+(errue BBeBA, yx(q. oromeAmux or naqatrnoft ruanuofi [ocJre,qoBareJlbrrocrrr.
Onaaarocs, trro cpeAu.fl.E paarruqa uogytefi, olpeAeJrerrHbrx rar(, Rar( orrr{cano
Bbrme, I{ MeroAoM,[rxoucoua, cocraBJr.frer +0T07, B ToM cMbrcJre, qro Harrrfi
MoAyJItr MeHbrtre. flpra atorr co[ocraBJreHr4rrr MbI He rrpr{Hr{MaJrr4 Bo BHIuTMaH}re
Tr 35,.TaK Har( AJrrr Hero MeroArana ,(xoucona Aaer MoAyJrr,, Ha 0149 fism-
uruft, uelt troryrrlrJrocb y Irac. 3ro crolr, 6ontruoe paaJruqr,re, ecrecrBeHrlo, odr,-
fl.cnflercr teM o6cro.sreJrBoTBoM, qro B aroM cnorrJreur[rr npoua6rrogeur,r fiLrrrrb
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clrlrbre flpr{r,r01 yrJie npo)BoJrroru{orrr{]loBaRrrrlIe 3Be3Ar,I. ,(",rn Tr 35 Mr,r IIp[HrrJ]r.I
I\IoAVJlr,, ro.rryqerrrrr,lrl uero40lr ,flinolrcona, a AJr.fl ocraJlb]rlJx - olpeAeJleH-
ur,Iii ualtu. [{ar:i71cnnoe rr,rure rre6o;rbrr]oe or.rrr{rrue N{oAy.rreii ue lroxrer cfto.rrb-
x0-rrir5y,t1r, :laNrcrr{o orpaarlTbca rra lrarrrl,Ix BbrBoAax.

/{nn cnorr"uerri,rii, co,qepxrarqrx qe{eu[],r n ,rApax, r,lctroJrb:toBaJrr.rct Aarr]rble?
cBo;{Ha }ioro}rbrx }ipr,reC/'(erra y Hpa{ra [21t], a 4na Nf 25 u NGC 6087 - rax]ne
],I ilalrrLre ., lau;1o,nr,ra lll4 I. CHon.rrenurr NGC 161'7 v'Ir 35 o6pa6arlrnarl,rcr,
c iiarurrrrxrr{ r,rn [lJ5], NGC 6067 - c /(arrrrr,rN,nr ua [361. finx h r,r l llepcen rax-
TLr pe3)Jtbrtitr,t o(iur,rprroii pa6o'r'r,r Yu;r4r'r Il6l; ccr,urrt]r rra r,rcroqi[,rr(r,r, r.rcrrcJrb-
BoBarrrrr,re i{,rrfl orrpeAeJre}ri,rfl l.ro;lytreii paccro)rHrTrJ I(pytux cHorrJrcHrlr"r r{ acco-
qrraquii, ylrie npirBe/1errr,r u u. 2.

Cnolria pcayJrrrra'roB l{aua s ra6r. 2 (lpc4uoc.neTlrrlrir c'ron6eri) .
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IJcrrcopcrTicrBCrllroe colocraBJrcljrre rioJryrrerrrrbrx lLaNrI{ lto4yneft paccro.s-
III,ITI c ltcliyit braral{rl /il1\r1.irx aBropoB (cri. ccr,rrHr,r n 124)) roxaaaJro, yro cpeA-
rlrill llaarr,rr{.r coclra}l,rracr (I"'ur l0cxon.rrcrrr,rii r,r accoqi.iaqufi, 6ca Tr 18, coAep-
lHaIr{I.Ix qer!ot,;/1r,i) 'l 0",'1t7 , B Tor'I c}rbrcJre, lrro rrarxrd t\{oAy.rrr,r paccrorr}ri{fr t{errb-
rur:. Iipr.i a '()\r rral"rcvacTcn rerrAcirqrla: r(Jiri 5o.rree uonoTlr,ix c*,rrrnen r,rr:r (,ilensure
(B -- V)o ); ljlr{r311, euIC J{ciiitlqllx IIa llfll) paeul,Iqa rrecr{oJrbr{o 6o",rr,iuc. Bce
31'o Htli(o;l(]i1'CtI Il E0.TIIIOM OOOTDCTCTtsi.II,I C xallanTellOl,l paa.rr,I.rr,rir Uenr4y llffl
r,r;r [!J] ru [2i\] it o6xacrr{ BueBA parrrrr,rx clrcxrpaJrirrrbrx r{JraccoB.

[i. 1'p1,;1roii ra4a-roii 6r,r.rro oui'lcileJreri]ie ui6r,irnoB L(Bera qetfer4. IIpu uo-
crlroerrr,rr,t Jii.iili'pa\'r},r v 0, (Ll - v) n r.[r1 cno]rJrcl{r4ir, coAepEiatqr{x l1e$er,i4rr
Il flAIlax, rritxo/1il.Jr'lcb r'ra5r;Trru quela B-tueail, oHpy;itamqr,lx qcder4i{l,r, r,r B1,r-
Bolil'{JIi'IOli l,t,\ Oll(,ri(III1e ilII&itoIIlIfI. ,[ocraro-rtIo yBeI]errrro 3To tIo]HH.o 6LIJro
cAeJrarb .rrrrull, A.,rrr U Sgr, ]lL Cas u S Nor, Pacclrorpeui,re pacirpe4eJrerlr4fr 3]ra-
r.tcl{Iri,i us6r,lri{ou uBera Arrrr BBe3A }IGC 7790 uonasino, qfo rrer oco6rrx ocno-
Ralrl'Iii rlpl,lllrrr{arI) l{ln CI" Cas r,r CE Cas paaruile B]rarrerrr,rfl lra6r,rrnon rlBera,
trr tr{bt cotIJII,I RoB}IotriIILIM nllrrrrflTr, AJITI o6er{x BBeB/I B}iaqenr,re r,te6lrtxa uBera,
loJrytrerrrroo rJ,rrfl cHou.rtcrlrrr{ B cpe/tricx{. Merrce ytsepeiriro oilpeAe.[e]ro raH]rie
Brrilttcilr.]e r.r;;iiu'rira u,Bcra iiJrrr EV Scl, i.r B oco6crrrrocrr,r A.irfl GH Car.

246

ltlt-{
rr, 'r .,.r,r I ts e I v 

I 
ta -iAlta t'l,t ttirlll vn ro -l,ri \ Mv

0,',1b2:
(),70:
0,7j1:

0 ,85:
(0, ci))

0,62
0,725
0,78

,1lll _ i(, .t.)

t),7 )

0,73:
0 ,Sii
(0, (i0)

0.655
0,72
0, 78

0,54
(0,1rll)
0, 55:

0,66
(0,79)
0,tiii:
0,c0:

(0.7e)
0,70:
i,0t)

(1 , t0)

3"18
n,|
9,4',)
;r, i.r
7 ,"4
5, it1)

I , /-")

5,7[i
;r,1i

(7,7i)
8, 

'):i:
4,91t
(1 ,44)
a .)l

7 ,lil:'.

17,7:l)
7,It
5 ,1,; 

I

(;,67)l

1t )''L/i\

12" L7

t2,47
12,17

(1 0 , J:l)
c,rll

,10,72

8, 97

8,53
10,90
12,17
8,51.

1:i ,05:
11,60
11,60
t1,C0
11,60
10,55
,10,44

-2n172
t07

9 7:

-?t,02(-2,18:)

-3 r42

-J,46

-3,71(-3 , 19)

-J ':'+
--3,56
(-3,62:)

, t( .

-3 ,96:
(-3 ,88)

-1+,52
-5,30(-4,77)



B nocre4nue roAbr Mrrorr{Mr{ aBropaMr{ (cu. i11l) 6rrno nonaaaHo, qro rpIt
oAHOM r{ TOM }r{O noJrrrsecrBe fiorJroqamqero Beqecrsa r.ra6brroH r{Bera 3Be3A
SaBI{CI{T oT pa0ilpe[eJleHl'I.fi sHepIfiI'I B I{X CIIeHTPO, T. e. I{ OT ux I4cr]4HIlbIx
qBeroB. floarouy ua6urnu qBera, [ofiyqeHHbre uo B-sneaAaM, AJr.tr ilpr{Me]re-
Hr,rfl n qe{er4alt ueo6xogr.ruo ficlpaBr{Tb, yqr,rr],rBafl ary aaBrrrcr{lrocCr. flla
sroro 6r,rra ucrroJrrBoBaua Sopuyra (3) ua [ttl. IloryseuHrre B pegyJrr,raro
r.rcrlrHHbre r{Bgla qeseu4 rrpr4B€AeH6r s cror6qe 6 ra6n. 2. Cpauueurre rrx c pe-
ByJrr,TaraMr{,{m. @epru [37], ouy6,ru{HoBarrHr,rMrd y}fle ro oHousaHur.t erofi
pa6orr,r r4 troryqeHulrMll [pr4 Tex x{e [peArrocbrJrnax, [onaBbrBaer, qro oHrlt co-
rrracyrorcfl B rrpeAeJrax 0i00-0-03.

/7v

lJ LgP

Cirrr. 1. 3anncrrrrocrr, [eprroA - cBerm{oclrr, gra qer[crr;1

J - 
qfiirerrilhl'B rrlpax criollJcrrifr', 2 - rlerler{Ar{ B rioltotrax criofiJle-

ilT:'hi:r:'ii;,1,""T";x',""Ti,"lllxiilTl",?;I^::LT'i,'.';,"J,":
cBcrrrrrocrb rro f(Daiilr]. [24]

I4cnonr,aoeaJrr4cr, Tar{}He l{crr{rrrr6re rlBera qcfteu4, orrpeAeJrerrrlr,Ie rro AaH-
rrbrN[ ruecrr{rlnerrroii r[ororrerprru, rpr.rBeAerrrrtlr{ y fI. l\{lraira [38] lr nepeBeAerl-
r{r,rM B cr{crel,Iy B,V no ero }r{e peAynqrrorlrroii $oprty"ue. llpra nntee4errurl oKoII-
aIareJrlHoto cpeArreto BIIarreFrIlIfl AaIrIrBrNI, naft4enr-rorlt no B-anea4alrl, 6rrn rpll-
Iar,r BCc 3; ;1annr,re, [orryqerrr.rbre Muanovr rna na6nro4er,rraii Axt. Ftpoua u
C. Ceonouynoca [39],6sull ycpe4r{errbr, u urt 6rr.lr rrplrAaH oec t,4annrru ]tpo-
na n CBororryJroca raHlr{e 6rrr npra4an Bec 1. Couaclae I\{e}KAypaBHLrMI{ orrpe-
[e.rreHr{rrMtL (B - V)o o6mslro xoporrree; clegyer .[r,ILIIb orMerr4Trr pacxo]I(AeHI{e
rrcrrrrrrrbrx rIBeroB EV Sct, rloJlyrlerrr{Brx uo B-esesAar( r{ no 4auurru [39 1.

B o6rqen lrte ualrrr coBpeMeHribre BHarrr{rr o6 r.rcunrrnr,rx rlBerax rlerleu4
ooraBJrfrlor lI{eJrarl Mnoro ilyqruelo; y GU Nor, 'I'Y Sct, VX Per ra RS Pttp
aoo6qe He orrpeAeJrerrrt r,I:lSr,rtxrr qBera, r{ AJrfl HIdx llprtxoArtTcrr rroJrbaoBarrc.rr
saBr{cflr,rocr];ro [epr{oltr -- IIBer. 3ra easucuMocrlr rlocrpoeHa 3aI{oBo s [40]
rro Aarrrrl,rM IlrecrrrqBerlloii Sorouerprrl,r, lroxaBL,rBaIorqI,I\{ uro qe{elr4r,r c 6olr-
rrr.{N{r4 rrepr{oAaMra rra 0"; l*0:2 Kpacllee, qel{ rllulu.rx,Ian I{pa{r Ha oclroBarll4rr
yBnorroJrocrroii Sorolretprrrr{ rroJrocbr G. Oxon.rarc.rrbrro rrpI4IrrIrr,Ic BHaareHrlf
r{crr4r{Hlrx r{BeroB qe{cr,i4 npI{Be/{er{r,r r ra6n. 2 n cron6qe 7.

tr4a6r,rtxla rlBera rlederr4 Mbr repeBoAr{Jrr{ D rloJrrloe [orJroIqeIII4e,4y uo {op-
r,rlJre -4y :3,/+lf(a--v1 va 14L1. B peay;rr,rarc, IIccNIorIlrr Ha yMellblrrelrl,re r4B-

6rrrra uBera rrpr{ trepexoAe or B-3Bea4 n qc{erafi&]I, -4y ocraercfl rlpl4Mepuo

o,qtrrraxoBrJM u 7o qe$eu4 npn6rutxralorc.fl n rIpLrILrrrJr\[ Itpa*tou [2zr].
7. FIa {nr. t [or(a3aHa BaBl{cl{N{ocrr, nepr{oI( - cBerl,IMocrr,, IloflytlcHrlafi

no :ra6n. 2. I4e noroxrerrr4.fl qe{enl - qJICHoB flAep cxorlJlenrafi - Jlerr(o BIr-

"4err,, qro cpeAHatr rttrturfr r-raueri BaBr4cI4MocuI Jre?Hr4T na 0*5 Hrl)fie BaBrIc[-
Mocrr.r ltpa{ra. ttax cre4yer r4B cr(aaar{Horo Br,Ilre, croJrb 6orsmas paBHI,ua

/,0
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He I\IoHter, I{oHeqHo, .gBrlTrrcfl p0a5r16roror{ pa3Jrr.rqr.ra MeroArln o6pa6orxu $o-
ToN,reTpr4lrecr(r4x Aarrrrbrx o qctler.r4ax; orra AoJririlra 6r,rrr crellcTBrleM pasrrr4ubr
uo4yrefi paccronuprrr cxou;nenr,rii y rrac u y ]tpa$ra, ]r rrp.flNroe corocraBrre-
Er,re arr,rx uri4yreii rroArBepinAaer ranor"r BbrBoA. Paeur,rqa r,ro4y.reii B cBoro oqe-
peAb BbISBar{a, HaH y}ite IoBoprrJrocb? tr{cloJrbSoBa}rr,reM AJrfl r,rx onpeAeJreHr,r.rr
paBrlbrx no;noxrenr.ri,i ua.Iaflruoii rJraBEoi{ [ocJreAoBareJrbHocrr,r. Taxulr o6pa-
BoN{, rroATBep}nAaerca npeABapr4Terssr,rli Br,rBoA, c4e.nanur,rr:r B n. 4,- npr,rH.fl-
rr.re tr4fll BMecro IMS se4er r( yMenr,rJreHr{ro r:r& 0,,5 cseuarrocreii qetfer.rA, on-
peAeJItIeMbIX IIO IIX npI{IIa,ItrJIeiH}IOCTI4 It paCCeAIIIILIN{ C}t0IIJIeIII{.flM,

H corxa,renr{Io, Ira[rr4 li&rrrrr,Te Bce eqe rre Aorrycxalor oAHoBlrar]rbrX BbrBo-

AoB o t!oprue BaBrrcrrMocTr{ ueprroA - cBerr,rr{ocrr,. flono;nerrr4e Bccx qc(bcr,rA
ua $ur. t rtoaeor.fler rrpulrrlrrr JraI{JrorI 2,1t7, rro;ry,renusrri X. Aplou A.rr.fl r{e-
tlclr4 Mano::o Ma.r'enrauosa O6JraHa Il]l, oAnaxo s n.9 6ylyr rpr,rBeAerrr;r Aarr-
I.IDIC, BIIyITIaIOtrIT{e CCpLeSHrJe COMrreHr4fl B peaJrr,HOCTr.{ [p]rrra/[ire]rirrocrrr ri acco-
qI{aqrrrl}{ o6erax qed:elr4 c 6onr,ur.rur,r reprolaMu -- T Mon lr RS Pup, la aro
xpaftue ocJrox{rrfler Borrpoc. flonoxtenree qecfeu4 - Boa]roriru,rx qrerroB ac-
coqI4arILIIa I Per nonpyr h u 1 llepcea - rar{}r{e HecHoJrr,Ho }reolpeAcJrer{rro;
rrJroxo rrSBecrH6r rrx tr4crl4rrrrbre IIBeTa, a pcaJrbrrocrrr lrx Qlrau.rccHoii cngara
c 4nor,inr,tr,t cnorrJleHr4el,r rax irie) xaH 6y71er ror{aaarro u u. B, tr{oir{er 6r,rrr no4-
BeplHyra CoNiHerrIlIIo. Itroly.reirusrii uar,tu N,roAyJrb paccTotIllrlfl cHonneriun 'I'r 18
(qe$cn4a GFI Car) pacxo4rrrcrr c nplrBeAelrHr,rM B ,14,1 ua neo6:r.scHr{Mo
6orrruyro rerrr,rrrr,rny; cnonJreHrre eoo6rqe r4r{cer cooco6paariyro Ar{alparviN{y
IIBOT - BeJII{qI4IIa, qTO BLISIJBaeT It AIlynIIe npOTL.IBOpeqtr{fl, OTMCSoIIIIITe
Bn.B.

Ifannorr BaBr4cr{Mocrr.r [epr.{oA - cBerr.rrr,Iocrrr BaBr{crrr or cBerr{Mocrrrr
EY Sct s NGC 666/+; ecnu Era cBcrr'rN{ocrb cyrqecrBerrrro Barrr4}rierra, rra BoB-
MOlr{HOCTL .lelro yKaSI,IBaIOT rrer{OTOpr,rC aBTOpU [8, {1 1, HaHnOU CTOTYT eas]4CU-
r\{ocrrr 6y4er'6rr,raoit n 1,82 l8]. l-[oronreurae Bcex rraur{x qe$era4 ua t!ur. 1 ue
Aaer oorroBaulrir. upe4uoqecrr, rranJrorr 2,97 , noryqerrsr,rfi coBCelI rreAaBiro
e [1l2] 4nr qe$cir4 o6onx Marenlarronrrx O6laxon.

I{ comanerul}o, /{arrrrr{x o qe{er,r4ax - sleuax pacceflr{Hbrx cnoulenrali -Bce eutre cJlrrurxoN{ lraro, uro6rr }{o}r{Ho 6r,rno c yBepeHHocrblo olpeAeJrrrrb rro
Hrau 6ca BCrrHr,{x AorroJrHr4TorrDirbrx rllleArloJro}Hcrrl4r'r rranJrorr BaBr.rcr4Mocrlr rle-
puoli - cBeTr4MocTrr.

tr4e naronrclrHoro o/:{uaxo, Brr(lJrr're flcrro, Har{oe Blrarre}Ir{e Lrtr{eer yrorrrre}rr.re
rroJrolr{eur.rfl rracarrsiroii rraerroii rrocJrcAoBareJrr,rrocrrrr /Ur.s onpe/(eJrerrrrr pac-
cro.qrrlai.i pacce.flrrrrbrx cxonrcrrr.rrlr rr cBerlrrN{ocreli qe(rera4, T. e. AJrrr rxxa.rrbr pac-
cto.sulri,i HaK D namer,l fanaxrr.rne, TaT( rr Ba ee npeAeJraMr{.

8. ,{na toro qro6rt r,rlrerE, BoBMo}r{rrocrr, cAeJrarr, rrer{oropDre oBoJIIoIIIToH-
rrble B618ollrJ r{3 coilocraBJreHr4rr nopdronor.rauecr{rlx xapaKTeprlcruH qe$eu4
r[ cxorrJrerrr,rrl, rreo6xo4rlrlrrl cBeAerrr.rr o Boapacrax err{x o6T exroe. Boapacu
cnonnerrr.rrl orrpeAeJr-rrJrrrcb rraNrrr rpeMf HeBaBr4cr{r{rJMr,r cnoco6auu.

flepnr,ri,r cuoco6. I-Ia 4uarpaMMy rlBer- a6corroruafl Berr,raruila
EaIIOCI4JII{Cb SBOJIIOqI{O}IIIbIe TpeHI,I MaCCIIBHbIX 3BeBA, BLIIIIICIIeIIIIbIe rIeHOTO-
pbIMI{ aBTollail{n I{ nepeCIII4TaI{HLIe IIaMIrt or Maon \I 7r,],0 H uapalretpau 1ll1y

v (B - 7). iVlaccrr Drr,rx BtseBA BaxJrroqerrbr B rrpeAerrax or 1,5 4o 30$?s. Ha.rans-
HbIe TOTTHI,I 3Tr4X Tp0ltOB, COOTBeTCTByTOTqI4e OAHOpOAHbTM I\{OAeJrrIM BHyTpeIT-
'Hero crpoelrr{rr BBeBA, coBl,relqaJrr,rcr, c tr4fll. B4onr, rpenoB orMerralocb BpeM.fi,
neo6xo4r,rnroo AJrfl Aocrrrflre]rr4rr area4ofi 4annori Tosnu [prd ABrrx{eHrdrl or
tr4fIl. fiuarpaNr]ra rrBer - BrrArlMarr Belr,rrJr.rHa AJr.fl HaErAoro c]totrJrelr[tr coB-
MetrtraJIaCb IreilposBoJrroqlroHr,rpoBaBmr4M ysacTr(oil1l rJraBHor-"r nocleAoBaTeJIb-
rrocrr{ c I4lll. llpu erou rro roqr(aM [epeceqerrr{rr ornJro}rr.rBr]reroc.a BepxHero
yqacrna rnarnoii [ocJreAoBareJr6uocrl{ c aBoJrrol{IloHHbrMrr rpeKaMr{ MbI r{}IeJI],I
BoaMolr{Hocrrr onpeAeJrr4Tr, AJrrr Ha?riAoro cnonJrerrr{fl HecHoJlrno auaqenuii roa-
pacra i61. Bce raxrre orrpeAeJrer{r{x 6.rlttv. cBeAerrbl r( cr{creMe BoapacroB, Haxo-
Ar4Mr,rx rro rper(y l{Jrfl BBeB[br c $]?:3,5 $J?6, a BareMycpeAHeHbr. Otnocute.rir,-
nrre oilrr.r6nr,r EToro McroAa orIpeAeJIeHI4rr rloBpacTa cxoulerrrarli lg1 cocr&Bfitrror

248



S Noro

n,
4L

6-v
(Dm' 2. CxeMarn'recnatl Arrarpar{Ma qBer - BeJrrrq[Ha Arr.E cnorrJre]rflt NGC 6661r (mrpuxo-
naa unurr) n NGC 6087 (mupnaa nuwrn) Ir DBoJrroqrrornhre rper{u BBSBA paaJrtrqnbrx Macc

ToIIIioIl Itputsoii Ilitlleceuo no:IollirrIIIIc I11'II. EAorL rllrriots ]Iiairalr norplcr n e;llinrtiax 10? ler

@ur. 3. Sasr.rclrr{ocrs Me}fiAy 6o;roue-
TprqecHlMr4 BeJr[q[EaMu u MaccaMII
3BeBA, rrOHr,rAaIoqirx IJraBEyro IIocJreAo-

BATEJIbIIOCTI,

0,84z-4/-4J

21t9

44 4r /1,f t,7

-l -6

fiv

-"7

JA
m
mo



1,5-200/0. Am cnorrJreHrrrr Tr t8 u accoquaqufi III Pup u I Mon (NGC 2244)
oqeH(r,r BoapacroB or(aaaJrr{c}, AoBoJrbrro }rerraAe}fiHr,ruu. I4nrrccrpaquro EToro
cnoco6a Aaqr 6ur. 2.

Br op oft cn oco6. finr HarH4oro cftotrJreHns.6:,;.na Barlra nau6olee
flpHa.fi BBeBAa, HaxoAflqaflcff B Bepxueft qactn rrasuofi [ocJreAoBareJrbrrocrrr.
,{,rx taHux 3Be3A rro r4x rro(aBaTeJrf}I rIBeTa fr. Mv oLpeAeJLfIJIr{cB M6sn, a. 3&-
Telr N[accrr. ,[,ra eroro 6r,rra racnonr,BoBana fiocrpoeHrrarl Ea oclroBe coBo]tytr-
Hocrr{ aBorroqr,roHHr,rx rpenoB MaccrrB}rbrx area4 {nr. 3, uonaarrnarcqafi cBfiBB
Me,fiAy Maon lr $)? aneag, yxo4flu{ux c r,[asuofi [ocJreAoBareJIEHocrrt. 3to roa-
BoJrr{Jro BLIqr[cJrr{TE BoBpacr cnorrJleHrrfl rlo rraBecrrroii Sopuyne, cuxarrnaroq,eli
Maccy, cBeTuMocTb r{ BpeM.fi xtr{B}rr{ Tr BBesAbI B trpe,ueJlax rIaeHofi trocJleAo-
Barerrblroor:z [43]:

ig 
", 

: 10,11 + lg 9'I/S16 - lg LlLs.

Tpetraft cuoco6. IIo na6opy BBoJrrortrtaouHbrx rper(oB MEr MolfieM
orrpeAeJll{'rb BpeMfl, ueo6xogurrroe BBeBAaM BaAar{Hr,Ix Macc, AJIe roro sro6bl
gorlru or tr4fll ,qo nepxneit rpaHrtqbr rfiasuoft trocJreAoBareJlbl{ocrlrt. Cpe4nar
saBrlcuMocrb Me?ilAy $J? r 1x15, nocrpoeEr{afl TaHt4M cnoco6ou (Sur.4) , rroBBo-
n.ser sairtra AJrfl caMbrx fipxr4x BBeBA B Ha?nAoM cr(olJrer{r4rI ux noapacrr,r ti1

r{ reM caMr,IM BoBpacrbr cxonnerufi. (Dopuanr,nue orura6nu n 1g 11 n lg tl o6rrsuo
cocraBJrflror tro Harrrr4M orlerrnaM 0,03-0,05.

[9 /ns

t

0 45 /,0 l,t Lg ]n /m c

(Dur. 4. Sasrrcr.rrtocrr Melr(Ay MaccaMn SBeBI( Ir Bpe-
uerrelr /145, rrpoBoAlrlfblM rrr{rr B IrpeAeJrax rnaBHorl

IIO C JI eAOB aTe JI LHOCTII

Boepacu,r cHou.reunfi, olpeAcJrelnbre yr(aaanHlrr,Irr rpeMfl r{eroAaMlr, Ha-
xoArrTcfl B xoporreM corJracr4r{, oAHaHo cJreAyeT yr(a3ar6 r{a r.rcnJrroqerrr4fl.

,(ra cxounenlrq 'Ir 18, nauprarnrep, noilyqeuo lg16l:7,00, a 1g l. :7,99
u 1g 11 : 8,00. Crorr, BlraqtrrrcJrr,r{Lre pacxo}nAegr,r.rr cBrrgarrtr, rro }rartreMy Mrre-
Hrlro, c rrerroJlrrriM 3HaHr.leN[ zctrElrrtoii ArlarpaMM6r qBeT - BelI,lqI,IHa AJIfl STOrO

CI( OIIJIEI'II{fI .

tr4Merorctr flBrfrie, xorfl rr rre croJrl BEasI4TeJrbHLre pasfluqun s t6 w tL ilJtrt
h n 1 Per. B arou cnorrJrerrrir,{ ArtarpaMNla qBer - a6corrotuag BeJU{quHa troa-
BoJIfleT BT,IAeJII,ITF,, [o IIaItreMy MFTeHI{IO, BBeBA},I Tpex IIonoJlenur,l. lnanrlafl IIo-
clre4oBaroJrbHocrb cnofrJreHrrfl rroMrrMo ocuosrroli cBoeiiqacrfi rrN{eer ABa flB-
HbIx orBe'rBJrerrtrrfl, Koropbre Molr(rlo o6r,nc:awtr, BHaqI4TeJrbHoIl 4nr.rrenr,lroorr,ro
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ilpoqecca sBc3AOO6pa3OBarrr{fl 1l Drotr cHorrJlerrr4r{, B Teqenr,Ie Horoporo,
tlo-BI,III{MoNIy, 3aNlerlrbr uo xpaiiueii N{epe rpr{ nellrroAa nau6onr,ruer,i axrrannocru
rlpoqecca Sopulrponalrl4fl BBeBA. Orsersnerrrde, npr,rrraAJrel1arqee npol{erriyroq-
Ito},ry IIonoJrer{trro? 6uro orlre.leno Yrnn4u 1161, u Mbr rlpeArloJrarac}I, arro c I{I{M
cBrSaIIbI VX ller lr SZ Cas; c 6onee patIIIr,rr,I ronoJrerrrleM cBflBilrlr,r1 BoaMolr{Ho,
VX Per u UY Per. O4Irano B peaJrrrHocrlr o6or,rx Brr{x ortserBneulrii Bce ifle Mo}r{-
IIO CO\IIICB&T];Cfl, IIPE}HAE BCErO IIOTOMY, TITO OIII{ ATIOMAJIb}IO AAJIEHO OTI(JIO-
rlflIorcfl or HarIaJIr,Hor,l rilasnoii nocnc4onareJlrrlrocrl,I, qro r,I BLrBbrBaer pac-

,[al'rlrute trg ra6Jr. 3 noenonsror rIaM cAeJrarL lreltorop6Ie BT,IBoALI orlTocr,rreJlb-
Iro xallarireira DBoJrrorli{rr car{rrx qcSeu4.

9. Ilperrr,le rrel,r [epcxo/u4rr, n o6rqeuy airaJrr4'y aBoJTror{r4r{ snea4 B s qe$e-
I,IAbr, N{bIcpaBIII{II,I M6rnTraw'oJree r{pKl4x BB0BI rJraRrrorl uoc;re4oBareJr]rrrocrrd
B HalItAoM cHonJIeHI{I{ c M6,,n qe{eu4 aroro cKorTJrequfl. II"a raxoro coflocraB-
.JIeIII,I.q N,IOII{IIO rO;Iyarl4',f b AOrrOJr}ILITeJILlrr{e CBrrAereJrbcrBa B rroJrr,Sy I4JrI{ tlporrrB
lprrrral(JrcE{1rocrr,r qe(relr4r,r H AaHHoMy Cn orrJrcrrrrrc.

Teopcrr,r'recHr{e rdccireAoBa}rr{.fl cBr,r/IereJrbcrByror o rrpr,rMepHorl ropr,rson-
TaJILIrocrI,l )BoJIIoIILToI{Holo rlyrr,r BBeBI{rJ E or rnaurror,i nocne4oBareJrbrlocrrr
g o6.rracrr, l1e{er,r4na/(r[arl]aMbl.e Mi;,ro, Ig 7'r,1,0. rJoaro,lay ]ry]r{Ho o}r{r{Aarr,, rrro
cBeri,n{ocrr, qe$cirlrr AoJr}rtrra 6r,rrr, 6o.,rr,rue (v,mr pauna) cBerr{trocrr4 nau6o-
lee xpRoii ilBeS/IILr, Bcc erle octarcrlcirc,.r rra Bepxrrex{ Hol{qe rrantroft nocJreAo-
Barc"lrrrlocrfi cHonirerrr4fl. 3ra paarrlrqa oilpoleJraercrr ilpeirr/{e Rocto Br4AoM
tfyuxqr,ru cBer] r,rocrr,I cKorlJlerrr,rfl l[Jrfr efo c&Nrr,rx Nracc],1BH.6Ix BBeBA, tro, 6ea-
ycJIoBIIo, Bo llcex cJlytla-ax peanr,rrolii relleTrrlecHoii csnsr,{ cr{o[JlerIr,Ifl u qeSe-
r{/{r,r AoJrrr{[o Bbrrrorrrrflrrrofl rrcpaBo ucreo M5ou (Cep) ,< Moou (B). Mtr uporemr
Tar(oe conocrau.rroIli{e AJIr Bcex paccMorpeururlx rra[,rrt cr(oulei.trair r{ accoqrd-
auuii. Paarir,rqr,i Ma"" (B) Maon (cep) couocraBJrflJrr{cr, c p€rglrr4qaM!r nle, -
-rtu130, 

Itorollbre cJIeAoBaJIo 6lr orxra4a'rs IrcxoAfr r{ts coBpeMerrrroro BrrAa {ynHqr,ru
cIrerrIN{ocrrr r{aiI{AoIo cRorrJrcHrdrr.34ecr, DLt}r Br,rAr4Mafl BeJIr{qr,rr{a na6rro-
4aeuoii cer:i.rac nan6oree npxclr:i parrrrerl Bng3Ari cHorrJrerrtrr.fl, ir ft1,po- oir{r4-
Iaefi,rafl Br4/{rlMarr DeJrr.rqr{ira qe{era7ql,r B x{oNrcrrr ee yxoAa c nepxneii rparr],rqr;I
r;nantroii lToc,TeAoltarenrtlocrrl /{arrrloro cHolrJIerrr{fl. I4a eroro colocraBJrel{I{fl
'cpa3y ilie c"rreillyer, 'rro (Yur,rrltBatr roirllocrr, rra[rtrrx oqorrox) rro npai.inerl uepe
;1.ur'I Mon lr IIS Ptrl Ia, BoBhIoiI{[Io, AJrs VX Per yxaaannr,rii Hplrrcprrr:r c"rr4e-
TeJILCTrryeT [IpOTI,IB 14x npI4tIaAJIe]I{HOCTI,I H COOTBeTCTByIOtqT,IT\,I CKOrIJIerrr4tlM.
Boerro;rrirocrrr roro, \'ro M5,), raHrdx anea4 (c Maccoii n t0-iZOtt") yuer.rr,rflaer-
cJr rra L1)1 - SitL ilpr,I [epcxoAC or rJraBHoii uoc;rc4oBareJlr,rrocrlr.''n- qe{en4au,
I{A}HDTC'I IIJ OTI,IBOPETIATqEii PEAV.UI,TATANI COBPEN{EHHLIX PACqETOB SBOJIIOqI,IOH-
ill,Ix TpeHoB r{accr,IBrrbrx 3BetsI{.

10. .IInurerLHocrl4 npe6r,raaulrn qefeug B rrpcAcirax r.naBiroii rJocJreAoBa-
TOJIbIIOCTITI, tsEAqETIII-'I /'O, 6NTI OIIPCAEJIEII]JI B IPEAIIOJIO}HEIItrIE, TITO IIOCJIE AO-
crl'IiHeIli,rfl uepxtrcit ]lpalrr,Il{rrr lraeuoii rocJreAonareJrbrrocrr,r BBeaA6r coorBer-
CrBylou{llx Macc yxo/(ar s o6nac'l's }IteJrTr,rx r4 Kps.crrbrx cBepxrr,rr.arr.r.ots rro r.opr{-
SollTaJbIILII\I aBoJIIoU[oH]ILrM Tpel{atrI, T. 0. B 11'lleArIoJro}HeIIIrIr, rITo cBerl,IMocrb
qe{lelrilbr rocJle ee yxoAa or ncpxneii rparurqlr rnannor.l [ocJre/[oBareJrr,Eocrr{
ocTa"[i1cb IIl]at{TI,lqeci{I,I }IeIlIsMeIrHoii. Arrarr,rB DBoJrlorlr4oHHr,Ix TpeHoB BBeBA
c Maccarirl 7 a 5,JJ|g 144,1+-ol rroxatsr{Baer, qro Dro ycJroBr{e Aoc,raroqrro xoporuo
Bllllo"rlilflcrca: cpeAlreB3BellrerlHafl rro BpeMcHLr paBIII{qa Merr{Ay l[5srr BBeB[br
B CTaII,IId qe{iert4r,r il M6n-, B l{oMerrT ec yxola c r';rrannori flocJreAoBarcJrrrr{ooTrr
cocrrrit.rrscr trs 6o.rree - 0'11, aITO r noHerrr{oM r{Torc [pI,rBo/{r,rr rt {opualsnoir
ourir6xe R. Boapacre ue 6onee 5%.'Ior4a c rroMorqr,ro^{ur. 3 Nroir{ilo ouerrr4Tr,
Nlaccy qerpelrilr,r $)?0, a c rroMorqLro $trc. 4 r.nlr cfoprrryisr w.e t4B] - BpeM.rr ,0
rr T0, rlpoBcAeIrlloe elo IIa rflasrloii [ocJreAoBareJrr,uocTr{. llocxorrny M}rou4e
I{3 lrallrl{x olpeAeJrelll4ri rrocsT uo r.rco6xo4r,rMocrr,r oqenounr,ri.i xapaKTcp, To
IIPEAIIOJIOE{EIII{E O IOPI4S.JHTAJII,}IOCTII SBOJIIOUIIOI{HDIX TPEHOB YXOAA qE{EUAI,I
or oepxrrci,]r rpaHIrIIt;I tnaenoir [ocJreAoBareJrbHocrrr cJ]e/lyer cqr{rarb Aocra-
Totlr{o o6oc rron artrrnrrl,r.
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B ta6n. 3 npnno4n'rcfl rro.lryqeHrIEIe I-]a]{rl BoBpacrrJ cxon.ucrrrfi r{ [poAoJr?r{r,r-
TeJrr,uocTrt lrlle6lrBarrllfl qe{er,r4 3T!Ix cHorrJrenr,rf,r n [pe^eJrax ]'JraB]roii rocJre-
AOBaTeJIbIIOCTII. STI4 AaIII{bIe IOSBOJIflIOT r{aM Or{C}rI4TS O6U1ee BpeN{.s E{U3III,I
garrlroli qc$er.r4sr rIocJIe yxoAa c rnasuoii [ocJreAoBareJrbuocrr,l [5]. Ouo Mo]r{er
6rrrr, nlrpaiflerro r{aK paBrrocrr,.

T'n:t,-t11 I4IlTl T",,: Tr-To.

7'o oupe4elerro HaMr4ABalr{ArI (no 4nyu rocJreArrr/r}[ MeroAaNr rroryqeHr,rfl Boapa-
croB cr(onJrenr,rrl rt r1e{er.r4) , r4 cpeAHee Brraqer{rre ero ilprrBo/{eHo B rrocJreArrcrr
cror6qe ra6r. 3 (n e4ulruqax 107 rer).

TaH rax NreroArlxa onpeAeJreuna tg1 (no rpenau) r\roirier B npr{Hqr{ne Aarr,

/0 /2
BOSpaCTbI CItOrrJreHI{f, HecKoJIr,Ho oT-
rl{qur,re or t1 lT T1, To,(Jrfl orrpeAeJrerlra.rr

I s lTill4 l s Mbr OpaJrr.r flonapHo Bospa-
crbr cn orrJre ]lV. fl. rt qes er.rAbr, oIIp eAe Jr erl-
HbIe oAHrrM I{ TeM }r{e MeTOAOM.

11. fleranrurrft aHaJrrrB ra6n. 3 noa-
BOJII4JI HaM CAeJIaTb CJIeAyIOIqUe BbIBOALI.

t) 3a oveur, rreMrrorr{rvrr{ ucfirrose-
Hr4flMr4 trpoAoJr?nrrreJrbHbcrb T o mtrauu
qe{eu4sr c MoMeHra ee yxola c rJraB-
Hofi [ocreAoBareJrr,Hocrr{ I{ Ao Hacrofi-
Iqelo MoMeHTa oHaBr;rBaeTc.fl BeIr.rq[Hor"r
troJro)nr4reJrbuofi ri He rrpeBbrrrrarcqeit
2.107 ner.Moxrro orleurrrr r{ Mar(ctrMaJlb-
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(Drrr, 5. ,(,rrarpaulra flcp]roA qer[elr4n -Boallacr, orcqr.ITr-rBaeMbiii c rrolrenra yxo-
Aa c r,rlaBlror4 rrocJreAoBaTe"TrblrocTlr

9<'

/,,1 Lg / Hoo Bpelrfi inrrar{rr qeSer4AE[ rrocJre ee
yxoAa c rrannofi rrocJreAoBareJrr,Hocrrr,
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,00
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JroM BeJrrrqrrn 7o uplr AarrrroM
ilep?roAe. 0ror nepxuuii upe4e;r
ra 6y4er BpeMeHeM Me)fiAy yxo-
AoM 3Be3Abr c rnasrroii rrocJre-

AOBaTeJILI{OCTm I{ OKOHSaTeJIb-
Hr,rM IrpenpaqeHrrelr rryJrbca-
qrrfi. Ha {r". 5 ornorxeurr
BpeMerra 7, n eanucrdMocrr4 or
1g P (nnnurnn urxara) rr Maccbr
(nepxuax urxala); BepxHr.rr
oru6arorqan roqen Sur. 5 gaer
rraM BpeM.rr 7o (ri.ranc) e Syux-
rtrr.Irr rrepr4oAa r{ Maccr{ qe$er,r4.

!,ne 4pyrue ilr,rnumHa arorf pr{-
cyHr(e 6y,qyr o6rscsesnr Hrdme.

2) ,[,auuue ra6n. 3 rroaBo-
JrflroT rrelocpeAcTBerrHo ycTa-
IroBrrrr, cyrq0cl'BoBaHr,re noppe-
Jrflrlr4r.I Melr{Ay BospacraMr4
cnonneniait rr flepr4o[aMr,r Bxo-
Aflqr.rx n ur,rx qe$er4A, npmar{a-
Hpr cytrIecrBoBar{r4fl xoroporl
6rur nait4errsr e [B] Br [11]. 3ra
fioppellqrtrr{'r ($ur. 6) rrBJrfl-
eTcfi ecTecTBerIHrrrM cJIeACTBr4eM
lporlcxo,fl{AeHufl qe{er.r71 lrB
B-aneag - c yBeirrrqerrr4evl BoB-

-9--q.

pa0Ta CHOnJIeIII4fl BCe NI0FIeO I,I Meuee MaCCI4IBIIEIO BB0SAI'I BCTyIIaIOT B CTaAI,IIO
qefeu4, a rreprroA orrpeAeJrflerc.E Maccofi. Orcyrcteme raxofi KoppeJrrrqlrl4
orrpeAeJreuHo cJreqoBaJro 6rr paccrrarpraBarr, Har( [porldBopeque atoI,l runo-
reae. cyrqecrBoBarrlre saBmcr4Mocrr4 rrepr4oA - BoBpacT cpasy )r{e yKa3r,lBaer,
uro qerferz71a rre Mo]tter ]r(1r.t.6 cJrr{ilrnoM AoJrro - BpoMrr, cpaB}rr{Moe c Boapa-
croM cnorrJrerrr{fl, urraqe 6r,r mr,r ua6rro4ann B crapbrx cxolJrerrrrflx qe{era4r,r
c 6onsrurlri{ rJepr4ol[aMu. Ma Ar,rclepcr{r.{ eroft aasucr4Mocrl4 Mo}nuo cAeJrarr,
u 6ouee olpeAeJrerrrrrie BbrBoArJ o BepxrleM rrpeAeJre BpeMerru 76, B To{orrr4o
r(oroporo aBeBAa Molr(er 6r,rrr, qe{elr4oll 141. Ecnra cuzta'rr, qro repidoA
qe{elr4rr rrpanTuqecrrr He r{BMeHflercfl B Teceurae ee }r{r4aHtr{, N{oxrrlo AyMarr],
rrro r{rrrepBaJr Bo3pacroB cr(orrJreurzft, n Hotopbrx Bcrpeqaerc.n qeSenl{a Aarr-
HOIO IIepr{oAa, r41 .flBJrfeTcfl aTr{M Bepxrrr4M rrpeAeJroM. B 4racuepcuro 3aB],rcr4Mo-
crr{ rreprloA - BoBpacr BxoAflT, KoHeqHo, ourrn6xu olpeAeJreHr{rr Bo3pacroB
cxonneur.rfi (rz, noantornrlo, IlerrpaBlrJrbHoe orueceHrre BBeBAbr n cnorlJrerrralo) ,

II rrl{erruo rroarorry oua rr Aaer Jrr{rrlb nepxru,rfi [peAeJr nenlrurau 76.
Cy4x uo frur.6, raHoli nepxur.rii [peAeJr Bper{eH 76 cocraBJrner 3,6; 3,2;

2,4v0,4 (n e4rauuqax t0? ner) 4nn qe$era4 c norapu{uaMr( repr{oAa 0,5; 0,75;
lr01tw 1,5 coor:aercrBerrrro, STra enaseurr,a Haueceurr ira {lrr. 5 cserilr,rlrrr npyx{-
Kal,rfi r4 coeAr{r{eHbr rurpraxonofi rru:unefr.. Boo6rqe roBop.fl, BpeMerra 7s [or-
mnrr 6srrr 6rnann H BpeMer-raM 7o (naxc), r(oropbre orJlrrqalorcf or rrr4x Jrr4rlrb
Ha BpeM.E, rrpoureArrree c MoMer{Ta yxoAa c rrasuoii nocJreAoBareJrbHocrrr tr(o
r-raqaJra uynr,caqufi. t(ax nra4no us Sur. 5, urrpuxonar! illnnvrn, npeAcraBJrflIo-
rqarr Bepxrrufi upe4eu BpeMerr T6, geitcrwreJrr,Ho 6maana x Hpr,rnoft, [peAcraB-
;rnroqefi npelreua Zo.

12. Huxturorc rpaHr.rqy BpeMerr 76 Molnr{o oqerrr4rr, uo qeSeuAaM, BxoAflrqr4M
B cr(orrJreHr4e NGC 1866 s Bonr,ruolr MarernarrosoNr O6nare. Ilprzcyrcrur{e B r{eM
uo xpafiueft uepe 10 qe{eu4 ecrecrBeuuo o6rncu.sercrr reM, qro Dro MoJroAoe
cr(orrJroul{e He Merree 6otaro, qeM caMbre 6ora'rr,re IuapoBr,re cxouuenrag. rle-
plrg4bl iggl arrax qe{euA orpaHrqerrbr r{HrepBaJroM2d,5 - 3d,5'. Moxtno npeg-

1 Eorree MaccrrBnLle i,r 6r,rc:rpee aBoJrloqlrorrrl3r,rpypqrre.
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troJlolr{tr{Tr,, qTO 3TO Br,ISBarIO Tetvl, qTo I{e(,er,1Ar,I c P :3,15 BOT-SOT IIepeCTarryT
6r,r'rr, qe{cuAaMr{, a BBeBALT c P :2,1,5 to;rsno qro r4\,rr{ craJrI{. Tor4i norrr"oe
Bpelrfl 7'6 upe6rrnaru4r{ _aReBAbr c P :3tt,5 n crai{r,ru qet}eu4r,r xroir{rro orparrr,r-
qr4Tr, HepaBeHCTBor{ I''tt > t2n't' - t?i", JrerHo rro.rryyarcqr,illcfl ].{B roro co-
o6parxerurr, rrro BoBpacr o6er,r>l (nlleAeJrrrrrbrx> qedreug Aorlicrr 6lrrr pauen
Boapacry cxorrJrelrr{rr; BbrBoA ero Aarr e L4). B utrrueil u}iaJre Bper{ci{ orcroi{a
creAyer, riro 1''i,'> 1,2.707 ner. Tanrnr o6paaorr, I,rbr no.ryqaer{ rre3aBr.rc}r-
MOe rro,rj,TBeplriA0lrr{e noflyareH}irJx parrec oqeiro}r.

Cxoutreur,ur, coAepll{au{I[e Hecr{o.r]rrrto qerfelrg, noo6qc rrpeAcraBJrtrror rratrl-
JIytIuyIO BOBN'I0?flIIOCTb AJIfl I4ayugrrno SBo.IIm[I4I{ 3TI,IX 3Be3t{ IloiIyDMIIIip],Iqe-
cfir,Irrr,r MeroAaMr4. It coxrareur,rm, rrpor{e NGC 1866 r{r,r Bnae\r "rrr,rlrirr oAlro ra-
Hoe cxorrJrerrne, I,IGC 7790, co4cllihaqee'CF Cas, Ctr Cas a, CE Cas b n, noa-
trIolIiIIo, CG Cas. Ecnu lIcxol{I'{T1) I{B rrllcAnoJro}Herrran o5 oA}rorriparrroM trcpecL)-
seHrurroJIocln.rrecra5uJrr,uocrl,I cJiLrBa I{a[]laBo, To B 3Ti.ix cHollJretrI,rr{x qe{cr,r-
Aa c cax{r,rM 6orr,rur,nr repr,ro;Io}{ Ao,r}iirra 6r.irr, rrar,r6o.rroe Hpacrroir (xpacuce,
aler,r cpeAlrrrrr 3BetsAa rar{ouo ncpuo4a) , a qc$cula c rrui,r6o,,iee rio}lornuN{ rre-
pr.rol(or,t -- r,,arr6orce lory6oii. Il NCC 779A gerro nari 6y11ro r.r o6clorrr rar{r{rr
o6paool,t, xortl I{Bcra qecleI,r4 B Iicr\r }re oqerrb uaAe}rirlbl, I{ conellrlr{lnHo }rco?ritrr-
Aairrrux,I flRJrflercrr peilyJrr,rar X. Apna [,;0] rrc;lanlro o6nap;,air,r]jillero, arro tsce
cel,rt, qe(teraA, I,I3MepoHIIIJx ur\r s NCC 1866, r,iucror c roailrocrrrro Ao l{ocHo.urriiTrx
corbrx arca4uorir BeJlI,Iqr{IIT,I oi{Ir]] r.r ror }r{c IroNaBarcrrL qtsera. 3ro,6ea cot{lre-
rr-r1fI, ]ff&l3brBaer rra't'o, rlTo 1{ilprr,IHa DBoJlloqr,irr qc$cu11 6o"ncer ceoirirra, qetr lrpo-
croc ncilelfeqol:il{e co tspcN,rcrre\{ c"rreBa IraJ-ipaBo rrcpeB rroilocy lrccra6u,ul,-
I{OCTI{.

13. Il oauont AeJrc, pcByJILrarIJ pacrlera BBoJrroqrror{rroro rpeHa -RBCBAlrr c nr€rc-
coii n ccNrL CoJrlrorli{irr)i 1441 rlor{aBInBalor, rrro aror rpeli -riri,r.r, I}ail repe-
ceI(aeT IroIIocy Hecra6r,i;rltrocrrt. Pror.,,1a rrairra pir6ora 6r,r,la R oclroBrio,\,r ortorr-
qeIla, rorlBI,IJrlIob aIIaJIor-Ilrlijr,Ie pacrler'l,r [1t5 I lt,n.t BDCBAT,T c liaccoi.i ts rrflTrr cojr-
IIeqIIIix. 06a eucirroql(otIIti,Ix rpel{a 6i,uti,r trepecrlr1r'ilIilr rTat{rr D nooplrrltarr,i
lll[y, .l] - l:/ c roL'Io{llo utlta.rlIn adr!en'lr,ra;lJx rcxlrcllar-yJl r.r 6crolrcrpr,r-re,
cltlrx norllaBor( u:r 1461 (aros4r,r B i.r r\.) u ua l1Lll pin.Bellxrrmarr.r.oB l.' - ll
HJracca cBerlIr{ocrrl I. IIpn i)Tor'i or{aBaJIocr), airo r1e..[eai;11,r c Iroj]Iao;{a\{r,t o.r 5
4o t0 4ueii JIeiliar 6nrta rcnt,rx rioTrr.iclrs ricrilJrir, orrrlcr,rcae-\irJx ritciioti Bnc3iIri
c rraccoii n 5016 (c[nr. 7). ()rrpe,r1e;rcuuLrc rra]rr{ (ra6a. 3) rraocr,r arlrx qe$eratr
Tartir{e 6.nrraitlr K Biraqerrr,trit 5$j}. . 'l'anr.llr o6paeonn, }}r;rBo,(1,r, rroJryrrcrrrli,re lra-
Ivrr{ Bi;r]Ire /\Jrri uByrrc]iur,ix rler[er,ill, ]{o}iil:ro coflocraBI,rrr] c peBy,rirrTa.TaN{rr rco-
perr,rqcclr()r'o paccNtorperii.tri aBoJrrotirlu BBeBALT c rraccoii n 5$?.,. .[3 c;ryuac ripa-
tsIIJ]I,LIOCTI,I 3TI/iX ]]C3}T[I:T.1TOB NiJ 7-{OJI}I{HI;I, CII,I{T&Tb, rlTO TiC(!Ci,I/{bl 

'IBJI'IIOTCiI?R CyIrtrUOCTI,1, }te iIllOMeiriyTOrrrrbrx,l DTatloi\{ l}tsoJImui1lI 3ue3lr, n{cr{iy',y rnanuctii
IIOCiIeI(OBaTe.[T:IIOCTbIO i4 It]laCIil;tMII CBCpXI-111'aItf iI]III, A CTaA],Iei.i JtaBBUTi,ltI
IIoB,i{iIi,Ix CBcpxrI4l'aIIT'og. 3Ta cTtiilllrr rIoBToptIeTcri rrfrTl,uiilaTrro tJ }litiulrr{ BrJoBIU,I
C rlacoorlr u 70)i6 I{ TllIt,fiAIJI - u }Rllillti4 3r!e3Abr o rraccor:i u 59)?,'.. Ilocnei(ur,rii
BLIiloA cirei1yer I,I3 drl4ir. 7, i';ie RIrr/\IIo, rITo.TreBLIe HOuIiLI Irere,rlir cBo.rrloqliorjuof{}
1'peHa BTJeBI{r;r c r,raccoit 59)}3 r{e"rrLrr.io}r "[ei]{a'r n rraSrro,lacrrux (uurpo1{i:.r)
npe,rleirax lroJrocbr rrccra6r.r,,rr,rrocrr.i. lJa DToM pr4cyi:rlro yHa;]arrbr rari;lic 6oncc
yBItI{e Iipe/tcir6r lro,lIOcLI uccraSri.nr,nocrlr, rJblTene.rorrlro r.rB,r[ircropcrlr/r 3aRrr-
OI,IMocrl,I ttepl{oA--- tiBer I,I }IaK"rro}ra "TIr,rrrr4ii nouToflrlrol'o rrcll{rr)l(a. llono;.xetrrte.
rloJrocbl ttecta6ttrltrocrr'r ]roJrylreIIo B coorBercrBtrI{ c rJaBIicr.{\'IocrLIo flcpI,ioll -_
cBCrlII\IocrL rrltt.7 r{ BaBr,icr4N{ocrr,ro [eprro/{ - r{Bcr yz l4A]. C.rrcil;rs1 cHarJr\.1b,
qTO, IIoCItoJIt xy Uepnr,rit [pOxo,I( qepeB IIo,'-toCy ueCra6r,r"ur]rrocrid CJrcBa tTarrltil-
Bo, coi'Jraorro [1r5], Barri,rMaer tspe](e]ILI ila ABa nopriA]ia,\rcrrrrril0, qeu BCC lr,l]]L
II,IC B cvNl'r,ie, tr41\{ l,Io}Itlro npcue51te.Ir, (Jlurllb lrecr{o.flrrrio qcr{.io}r71 r.ia rra6.rrroAac-
I\{bIx B la;ranTraHe lroi'yr rraxoAI,r'rLCrl }Ia aroii cTa;1ni.r) r,I cq}rrarr, c 7qa;rlr,roiiilrol,r,
qro BBCBAiI c lraccoilr n 59I., Allairr/(6r cra.rrotsr,ircji rie$ei,r;1oir. I[r,r l,rorriell
reneplr cpalrHl{rb l{alxi{ oi{eirr(r4 BoiJpaoror 4cr[eli4 c rro"rryqerrnrix{r,r ]t i41+l t
14s1.
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(Drrr'7' floroca tlecta6lr.ur,nocrtr rr oBonmrlrlonrr,re rpelir.r BBoBA c xraccalrrr 5 rt 7fl11,no [44, [l]

O6oalra.icltur r'e iiie, qro Ha ()l{r. 1

IIa r[ur" 5 npaua.n Jrr,rr{rrfl orr]lcl(eJrrrer BaBrici,irroc,i.r, zo (rranc) (rr rrepnoA&,cJleAyronlyro ue (xlr. 7 r,r npenreuri6,r-r rui{atru ilo [oAcr{crar,r B 1"1t4,) it lrJi.-5;;:qelrlrfr Jrorapr'rdllroB..rreprroAoB AJrrr 3,c3A 
" 

ono."oii' s n iona-oo.ri 
"o.oyr"*ri,c noMorqLro gpeAr{eii saRr,rcrrrrocrl4 },racca - nepr{oA, rrocrpocrrr'ii /{rr ueclie_rrA ,r, ra6r. 3; orrr4 or{asaJrr{cr} paBrrtr coo-ruer,lr-reuro 0,g5 ""i-,r; tii-iirr","iiinpr{Bol(.rrrcrr coorBercrBe,.uo 0,644 r,r X,059). Rperrrn 7,, (uaHc) .oo;un;;;;;;;rlpoABllllie[]'rro slleaA6r ot nepxner-"r rpaIII4{I-lbr t'.iiasIIoii IIocJreI{oBar0Jrrrrrocrrr

Ao llocJrei'Ulel'o 1r1611n ce I'IB rloJrocr,r Hecra6r,tnr)llocrr{ r{ or{aalrrcaercfi paBri1nM2'107 u 0,9'10? Jrer /urrl BBCBIT c rraccoii s , iuiu "";;;;;;.;",r,ro. 
Llcpca 

a,rr,r
ABe.TOaIHI4 r'r []loBcIeIIa yKasarrrrafl BHrUe np"rrio. ccr..rlacr,re o BeJrl,Iqllrrallrr7o (uanc) , rroJryqerrlrr,rNll{ u_rl. 11, cne4yer cqr{ri\rrr xoporur,rl,r.

,("rfl anea4sr cuaccoii 9 5$li.r np.o--rorr,Alr rrepnLrx,r (:r$r[our.r.rnrro rep]lT,r1\,r,B cr{LlcJre rlpeIlJAyqcro_ a6aaqa) BalroI(oNI n rronocy ,.,,ro6irr,,mocur{ n Eoc.n{_rrr-rII,rM ec vxoAor{ ne oror,i iloJrocrrr coc?aBJrrrer no 4irrrrr,nl [4b] I. 10, ;e;,. 
"a;;r

It::',tl..yijl ^rirl_e"lcraBrr.seT 
co6oii tr{arctrrtr{aJrLrry}o .r(.rrr,rreJrLrlocrT, craArrr.r q0-

wL'r4,4hr ' rr ero cJrcAyer or()lr{AecrBr,r,lrrr co BpcIvICU.ew,l,rl, B Teqelrr{c r{oropor.o 3BC3_Aa r'rolr{er 6rur, qer$ea40u. Bnege,rrloe rriffi n u. 11.'rpc *i^ i( rrr;neucfl 3roiiMaficr{Marrbrroii 4rnTerL[OCTrrrO craArrrf rlerfein71rr ,roronny ,ro*,,*ro, .1ro ]\,ILr r1r-IrAe rlpl,rerool{eilHe ne'rpe6oca.rru,.tr.o(irtBTcalorrr.re B c e r o n ll ot.t. c }I{ yr-tt a Tc 3BeB/{a uy;rL,cupoaarru. ioarru"Ile reoperr,rqccHor:i orjelrrirr ll, 1; c )toir!-rleHlIbrNIrT BbtIIre eo DrtcrI:er{a"rILIlLIl{rI 3IIarleIII4rrrIIr cJIeA-veT cqItTaTr, jtjri.rlleyAOBJICTROpZTOJILIIbIX,I, a eCJIIt ytrccTrr, -mO uau6oJree ro.rirOli OJreI{yeT C{r4TflTr;oqellHy, rlorytlellHylo no qerperngau a NCC 1866 u BaBr,rcqtrIyrc Ji]rrr,r, or runaJrLrBpeMerr hvls' Corr&ctr{c cral{olll4rcrr oseHrr xopouru},I. 3ro, piii- r{ar{ r{ colJracricTeopcrr4secHoil r,r no;ryarilrr4prirrecHoii oqcnrtra BospacrcB zu (lraitc) , 3acraB..,Ifl_
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eT Hac c AoBepLIeM OTIlOCI{rbcf I{ It BLITeHaIOqI,IM llB ,1451 oqeHI(aM BpeMeHII,

rrpoBoAr4Moro 3Be34oft co6cTBeHHO B TIOJIOCe HeCTa6r,rJrbHocTr'{.^ 
]Oxaarrnaercfl, 

qro r{B Bcero BpeMeIlIa 7s IIetrOCpeAcrBe}IH-o B noJIOce HecTa-

6rarr,nOCrr,t, :r, e. H e II O C p e A C T B e H H O B CTaAI4I{-qe6eI'IALI, SBeBAa I{a-

;;;;;;; ,rroru ,rn6orEItrym'""o 4orro ls, r{MeHIlo 1,6'106 net, cornacuo [45]1,
n onolo 5.105, ecJII{ rrpllHflrl [aBaeNIyIO Ea6JIIOAe;g.firIMtt 6OrsmyrO ruupr,ruy

rroJrocsr llecra6l,Iilbl{octu. i{ flocnoJIsRy B Teqel{Ite BpeMeHir 76 BBeS,(a rIyJIb-

cr{pyer Jrrrrrl, Tot4a, norAa oHa rlaxo4r{Tcfl B rlpeAeJlax rIoJIocbI Ilecra6l4Jlblro-

CTr,I, HSJILB.a CpaBlII(BaTb BpeIIeHa ?6 I{ IJIIITeJIIIIOCT6 CTaAIII{ qe{eI{AbI' BbITe-

Harorqym r,IB orI{ocI,IreJILHofi qpIcJIeI{HoCr[ I{e{eIlA U B-anes4. Orom,qeCtsrenz-e

,p.r*-i, til v Tg, coBeprleur{o €c,recTBer{Hoe Ao Iro.gBJreIII{fl pa6or 144, 45L
I4 [pr{BeJro I( ilpeArloJloffiel{I{rc [5], sro BepoflrHocrb rlpeBpaq,elrlzfl sBeBA-Lr IJ

e qesell4y cocraerrner 3*5%. Ec;rra rellepb IIoJIoTItI{rr ery Bepo.nrHocrl B {op-
MVJre (3) ,IB [5] paBgoii eAIIIIi4qe, Bblre1aloq11e orcloAa BpeMeHa ]I{LI3HI{ B tro-

noce pecra6rrJr1,rrocrrr (106 ner) 6y4y, B rIoJrHoM corJracr{u c [prrBeAeIrIlIJMI{ Bbr-

me reoperr{rtec(prNrIr bquonu*r.' Tarurt o6pa3o-u, orrlaAaer r{eo6xoAr'IllocTb

B trpeAtroJro4(egr{r,1, qro Jrr{rrrb He6orr,rrafl Aorfi B-3BS3A rrpeBpaqaeTcfl B qe-

S"rr,qu,, Br.rBbIBaBItreM CepLeBHLIe TpyAIIOCTII C TOqHU 3peIIIlfI COBpeMeIIHOii teO-

pr, .ryru"urlvw 141 I{ HaBaBItreMcfl reM He l\lellee EeI{36e}ItHLrM'
' 

[onOxtel{I4e IIa AtlarpaMMe Mv, B - J/ uere,nr TpeKoB sBeBA C MaCCaM1{ B 7

r 5$?6 rro3BoJrrreT [peArroJloEttrTb, qTo y BBesA c MeHbIIII{M.I{ Macca}II4 3TI4 TIeTJIII

OVgy;uan 6onrure c4Btrrarr.c.rr BrpaBo, BbrxoAfl r{3 rroJlocbr Irecra6l{Jrbrlocrl4.

Sro"o6ctOsTeJIbCTBo MolHeT eCTecrBeIIHLIM o6pasoM o6.sscnutr, rrporuBopeqr4e

MeHAy BOspacTaroquM (C yMeEbrtreHr{eM cBeTr{MocTr{) u_lrcloru B-anes4 7t 1IIIL-

xaoq,uvrcr(c ylreunureglleM IIepI4o4a) urcloll qe$eIa4. {ncno IIoBAI{Irx cBepx-

ITIIaHTOB, I(OHeqI{O, yBeJII{qI4BaeTcfi 0 yMeII6[IeufieM cBeTuMocTII' HO BMecTe

c TeM, BOBMOII(HO, BCe I{eHr,IlyIo I4 MeIIbIIIyIO AOJIIO CyMMapnolo RpeMeIIId IIpe-

6srpanrg B 3Toft CTaAI4I4 sBeBAa IIpOBoAI{a B IIOJIOCS HeCra6I4[bHoCTI4' BMeCTo

BepofrrlrocTn. [peBpaqe]rr,rfl B-3Be3Abr B ueser4Ay cJreAyeT roBoplITL O BepoflT-

HOCrr4 SacTaTb 3Be3Ay r.racTaAr{[ qeser4Ar,I, II ATa-TOBepOtIrHocTb, I(aK

t\,Iolnrro cqr{TaTL, yMelrbrlraeTctr co cBeTI{MocTEro. Mrr He orpr4rlaeN[' KolleqHo'

TroJrrrocrbro toi,i no'altoxgocrr{, qro rloJroca Hecra6trJrblrocrrr orpaHl[seHa cBepxy

rr cgr4By, Tar{ rrro BBeBAsr cJrI4IIrnoM 6orr,ruux r{Jrld 0JIIIITIHoM MaJIeIrbr(Ilx Macc

noodqe lre cTaHoBgTCf IIe6eI{AaMI4, IIO yKaBEIBaeM fla Heo6xOAI4MOCTb troM-

rrtrTb o ToM, qTO 3Be 3I{LI TaI(I4X MaCC MOIyT IIOIIaAaTL B 3Ty IOJIOCy- JIIII-IIIb I-Ia

oarer.rb r(opolxoe Bpe;a. !,eiicrnr.rtenbuo, pacqerrr, rpuBeAel{Hbre tr4. TI6euou

[.18] Ailfl-ilecru BBSBA c MaccaMlr or t Ao t5$?o, rlor(aalrBaror' rITo eTr'I rrerJrr{

IIJITI BBeBA MSHrIIII,IX MaCC Aei|CTBIIToJIE,HO CABIIIIaIOTC-fi BtrpaBO HaCTOJI5KO' rITO

yne 4r" sBeBA c 9l?:3IJlo JreBr,re_fiorrqDl trereJlb oIIpeAeIIeIlHO BbIXoAfr 3a

rrpeAcJrrl IIoJIocl;I rIecTa6I{JILEocTI4. TaHLIM o6pa3oM' qI{cJIo KJIacCI{qeCKI[x qe-

+i"q "p" 
q1 

-r 3$'13 AoJrlnuo crrr{marrrcrrAo r'IyJrfl,_qr_o_MI;r, co6crBerlllo, I{ I{a-

6rronuu*. I{ coxtar6#rc, rroApo6rrocrfi pacqeroB tr{. tr46euou elqe I'Ie ony6rr'r-

KOBAHbI.
14. Pac.Ietrr s 144,451, sa Horopl;re MbI sAecr' oll{paeMcrr' flBJrflIorcfl rlona

eAIIIICTBeI{IILIMI{, AeTaJIbHO pacctll{TaHIIbIMI{.AO CTOJIb IIOSAIIIIX CTaAIiIll ABOJIIO-

rryItI, fi BIIOJIIIe MoxteT 6uts, uto AaJII;HeIluI{e ylJIy6JIeI{I'I6Ie I{CCJIeAoBa}Il4fl He-

CHOJTTTKO BIIIISI{BIVIeIIflT STI4 peByJIETaTLI. Ho 4.ira }IauII{x BEIBOAOB Cytr{eCTB-eHIIO

""i"i,.rro6i,i 
BBeBAa He oAH or( p ar r{ o [orraAaJra B rroJrocy Hecra6l4'Jrr'-

oo"rr'. Mr,r yrne roBoprrJrr{, qTo pesyrr,TaTr,r, rroJryqeHHble x, Apuon flpl{ I4C-

cJIeAoBaIII4Id NGC tB66 [50], ne o6tncnr'rulr c roql(fl speul{fl oAIIoKpaTHoro repe-

ceqegrrfl rroilocbr necra61rnr,nocrr{ cJreBa rrailpaBo; orcyrcrBr{e 11po6ela MeHAy

qe{er4AaM[ IuI cral{trOIIapI{bIMI{ I(paCFILIMI{ CBepXII'IIaHraMIl Sroro CHolJIeHufl'

a rar(Ere Aucfiepcfifi cBeTr,rMocTeit qe{er,r4 r.I cBepxrl4r'aETOB IIaxoAflTctI B IIoJIH0M

1,[nx eneagsr c uaccoii 7fia epena f6, corlacno[44], cocras:ilfr.er 1'106 net; rpeun 7"
[Jrfl uee 6ruaro n 0,9'107 let'
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CO.OTBETCTB]I^I{. C XAPAHTEPOM ABOJIIOIU4OHHbIX TPEHOB AJI.II SBESAbI C MACCAMI{ B5rlo [45, 481 u 3fn6 1481. cyAa no nepno4iu, Macc'r qe{erz4 B sroM cr(or-
riIeHIIIr AOJIII{HbT 6r,rTI, 6nraaxlr n 3,5$16, r4 DOSMO]I{HO, qro [erJr]r SBOJrrOr{r{orr-
}IbIX TPEHOB AJI.fI TAKI4X 3BE3A JII{IXb CAMbIM HOHqOM SAXOA,TIT B IIOJIOCY HECTA-
6raffir'tocrra, qeM, Bepo.flrrlo, rlr Mo?nr{o o6r.acurarr 6rlrsocrb ,ro*ururao"fr qnera
erux qe{elrA. Ftax rr rpeAcftagbrBaJrocb s [2b], uccJreAoBaH". NCC 1g66'lelt_
CTBI{TEJII,HO AAET PEIIIATqUfi UATEPT4AJI AJIrI CY}I(AEIII{rI O IIYT,,IX EBOJITqI{I4qe{e24.

9ucreur'rocrz B-anea4, Hpaclrbrx cBepxrr{raHronl u qe{en4 B coorBercrByro_
rr{ll^x trHTepBa{ax cBerlrMocrer,l oT}roc.srcfl B nepBoM rpr,r6luneuur.r, Hax tbO :: t0: t (cu. [3lu [36]), qro Haxon]4rc.s B rloJrrroM coorBercrBr{}r c BbrreHarorquMrl
I43 HaIITI{X oqeuol( I4 Aa}I[LIx we 1451 orHocr{TeJlbgr,rMr{ AJII{TSJrr,EocrrrMl{ aBoJrlo-
III4OIIHbIX CTA4TZTI ATI{X 3BE3A. ME;X4Y IIPOqI{M, MO}I{HO AYMATb IIOETOMY, TITO
IIOJIHafl IIpOAOJIII{IITeJILHOCTb 0TaAI{II IIoBA}IeIo CBepxrLIIaEra 6nr,reHa X"[oJry-
seHnort n [45], r. e. qro paccrll{rallulre s arofi crirre aBoJrroqtro]rr.rbre rper(r4Moryr oxBarr,IBarb [orITI,I BcIo craAr/trc IroBArrlrx cBepxrlrraHToB.

]xrpgTTg rrerJrrr aBoJrroqr4o,lrbrx rpe*oB BBeBAbr c MaccaMrr a Tssls [441ra 9$Jle [48], rpocrrparcrqr4recn o, (q - V) = Ol_O t_OflO) n, ff-G", 
'"r_

Br{ArrMoMy, raH?r{e He nporr{Boperrar ua6rrc4eulr.nnr. B uaurefi lataHrraxe'(rou_
Hee B oKpecrHocr.rlx Connqa) Ilpocro MorJIo He oRa3arbcfl cno]rJrer.rr{fi, 4ocra-roquo 60rarrrx r,r BMecre c reM rroAxoA.flrr{ero Bospacra (nao.no4rrx), 

"rooii ,o-r(asarl saMerr{oe Koilr4secrBo 3Be3A B Upo6cre _fepqruupyura. ianoro poAa
cr(ofrJreHr,Ifl ecrr, B Mare.n.nauoel,Ix O6ilaHax. Boo6qe nnorraL ,urrolnHo, qro Ha
UOBAIIIIX CTaAI4flX ABOJIIOqI'IOIIHI,I€ TpeHI{ OqeHb qyBCTBI,ITelbIIbI K fre6Onr,11111nf
OTJItrqI{flM I(aK MaCC' TaK I{ XI4MI4TI€CHOIO COCTaBa, I{ OTO?I{AeCTBJIeHIIe peByJIb-
TaroB pacqeroB I4 ua6lro4enrart orgelr,lrr,rx cfiorlJreHr4rt lrorxer or(aaarbc.Fr oqeur,
HeJrerHr{M AeJroM.

Yac* Harur{x Br{BoAoB rrpr4Aercf rrepecMorperr,, ecJrtrr o*a?r{ercrr, qro rre-puo4 qe{elrAbr cyqecrBeHrro r43MeHflerc.E Bo Bp€}{fl ee_ sBOJrroru4r. cyqu"ruya-
tqne ua6nroAareJrr,Hbre [3,4l u reoperfiqecxme'144,451 Aanriiri ynaar,rBaror, sroqe{era4r,r ABr4rrarorcfl Ha Ar{arpaMMe rlBer - BeJrr4qr.Ha B o"6rq";-r; ;;;;nwwrrt [ocrofl rr]roro nepr,roAa ; cpeAr.r ua6.nro4aenrBrx r43Me]reHrafi nepzo40n' qe-
{elrg, rax r4BBecrlro [49], oAranaxono ,acro Bcrpeqarorcfi Han rroJlo]r{rrreJrbrrbre,
TAK Ti OTPI,II{ATEJILHI,IE, TAK qTO OHI{ BPflA JII{ IlOCflT SBOJIIOqI,IOHrrrrft XAPAXIEP.
tr4anecrno, oArra*o' qro B craAr4ra xpacirr,tx cBepxrrdraHToB BBeBAr,r Moryr rep.rrrbMaccy' vecilfiSTarlorepf BHaqI{TeJrr,Ha, To frpr4 cJr eAyIotqeM B ax oAe
B noJrocy necra6ra.nrnocrr4 BBesAa rroTr{er r,rueio yrxe 4pyr oir [ep]roA; 3TO Morfier6r,rrr abresauo, noo6ule roBop.fl, I{ r4BMeHeHtLeM crpynrypr,r BB.BAET B npoMe*{yr-
r(e Me)r{Ay ee BaxoAar{I4 B rIoJIocy rrecta6rarr,uocrra. O4naHo Horlxperrrbre I(aHHLre,TIOATBEP}HAAIOIqIE TAHYIO BO3MO?I{}IOCTI], IIOHA OTCYTCTBYIOT; ITPOME TOTO, CAMO
cyqecrBoBaHUe BaBr4cr,rMocreii ueplroA - cBerr{Mocrb r{ neprroA _ BOspaCT CnOII_
JIeEI{g y}Ite roBopIIT o ToNIr r{To TaKI4e I{sMeHeHI4E IIepIdoAa 4onrHuni 6r,rrs ue-
BEJII{HI4.

t5' B saxfiIoqell,ae Hparxo ocral{oBrlMcfl Ha BaAaqax 4anr,ner:rru],rx l4ccJrcAo-sanr4ll. flplrrrxrue trllffl ra [9] upnno4lrr, nan r{br Br{AeJrr4, K xoporreMy cor_
Jracrrlo cBerrrMocreir qeSeu4, orlpeAeJr.EeMbrx rro co6crserlubrM /{Br4}fierrr{flM r{ no
Irpl{HaAJreE(rrocrr[ K cr(orIJreHI{.sNI. Heo6xoAlrMocrr, r{BMeHeHr{n npr,rrrr4MaeMr,rxB l1acro'Eqee BpeM.E .pacctonnraii Ao MoJroAbrx cxorrJrelrrtr,i ra yuenr,[reHr4e Ha015 caerunaocrer,l qe$er{A Mo}r(er norpe6on-ar:b peBr.Br,r4 pa6or uo paclpeAe,re-
uraro qe{eu4 14 pacce.frrrHr,rx cHorrJreHrit s fanaHrr*n, 

"uiru*rrr""*ory Bpaq,e-
rrl{ro tr T' A.' BeAer r{ coHparr(eEl{ro [Iacllrra6os sfierauaHrrrqecxr{x pactroanufi,
yBefirqeEr{ro (nplruepro 40 720 nnlcerclMnc) nocroxnuort Xa66na rr r. tr.

lJaE{Horr BaAaqell ocraerc.E 4anruer,iruee AeraJrbnoe I4ccJreAoBaHrde cr{otrJre-

""ft:_""1Tlr{aqrx qedrera4r,r, oco6euno NGC 7790. Heo6xl4uno B repByro

- 
r lro;r ItoroltBI.Itt ttr,t

DII.TJbIIOCTIT.

17 I43B. ftpLrMcHofi o6cepnar., r. XXXYI

floHrrtfaet{ 3]le3Abl, rraxoAfltqrrecfi clpaBa oT rro,rrocli llecTa-

zJt



OXIEPEAI] YTOIIEIITb trCTtrEHbIE ItrBETA IIESEIA CI(OIIJIEEUfl E OtrPEAEJII4Tb B HEM

JryqeBbre cropocrtr, 6ea Hotopux, crporo roBop.s, trpLIEaAJIeE(Irocrb lle{ezn
H cr(orrJretrr{ro EeJrbBr cqtrTarr 4oxaaannofi. Penopgnoe gna faraHTuItI,I qucJlo
qe$eug B rreM, Momer 6r,rtr, o6sacu.Eerc-fl TeM, qro aro AaJreHoe cnorrJrelrtre BLrf-
JrflAur 6egur,rvr Jrtrmb Ea 6orarou {one M.reunoro flyrn. Boo6qe npafrne me-
JraTeJrBrro pacltrflptrrr, trorrcHu qe{e24, cBrIsaEEbrx co SBe3AHDIMU rpytrru{poB-
KaMI4' nyTeM UByqeEtrfl IIepeMeHEbIX SBeBA B MOJIOALIX CHOtrJIeI{U.fIX I{ aEaJII4Sa
cs.flaeft qe$eu4 c KopouaMr{ cHounesufi tr accoquallw.flMm.

Ooroarenrprqecxrx ua6rrogenufi qe{er4 HaHorIJIeHo yrr{e Aocraroqlro MHo-
ro, u Ha uepnrrft rrJrar Bblcrylaer BaAaqa roquoro otrpeAeJrelrrlfl IrIcruHHLIx
qBeroB BoBMolnEo 6orrmero qtrclra qe{er4 c troMoqblo yar(otroJrocuoft u uno-
roqneruofi {orouerpuu, oco6euuo qe$eu4 B cr(orrJrenuflx.

,fierarsnoe cpaBEeHue rrtrcJreurrocreft B-ane:g u qe$euA coorBercrByloq,]rx
cBeruMocreft n o4unaHosr,rx o6reMax trpocrparlcrBa raKrr(e ueo6xo4uMo Airfl
Aanr,uefimero yroqHeHur BanoHoMepuoctefi eBoJrroqtrE B-aneag n qe{er.rgu.
Becrua Ba?fiHo c arofi Toqfitr Bpeur{fl r,r BcecropoHuee trByrIeEEe trocro.EEnblx
BBeBA, Jremaqtrx B lroJroce uecra6urrrocru.

Heo6xoguru pacqer rroBArrr{x eBoJrloqtrouurrx cra4uft [JIff BBeBA c 70-tZ
u 3-4$Jl9 u yqer P,ltfrflEfrfl rra aBoJrroqr{m r( tryJrbcaqtrro raKux {anropon, xax
BpatqeH[Ie, HaJruqne MarH[ITIroro rroJrfi r4 T. tr.

Mrr racHpenne 6naro4aprrbr Aor(ropy X. Apuy, uo4po6uo oBEaKoMuBIueMy
Eac Bo BpeM.rr Br4Brrra n ItpAO JreroM aroro roAa c peayJrbraraMrir cBoero trc-
cJreAoBaHrrfl NGC 1866.

tr{rorb - Hoflopb 1965 r.

Ilpuaoevau,ue npuHoppekmApe.flocre cAaqr B reqarr eroft cramra qos-
BI4JIOCb EeCHOJIE,T(O pa6Or" B I{OTOpTJX ll0ryqeEbl aIIaJrOrUgEbIe nr,tno4rt, Tart,
ll. ?I6es (Astrophys. J. 1966, 143, 483), uy6nnxyr Aeralrrr cBorrx pacqe-
ToB, BaRJrIoqI{,rI, qro yMelrbrxeHr,re qrrcJrenrrocrrl rie{reu4 c yMerrbrxeur{eM
leprroAa cBflBalro c BbrxogoM Ba npeAeJrl;r rorrocbr recra6rarr,nocrrr trereJlE,
DBoJrroqr{ourroro rper(a uprr yMerrblrreur{I{ Macca BBeB,qr,r. 3ro 6rrno no4TBepm-
AeEo B pa6ore P. [tpat{rra (Astrophys. J., 1966, 144, 1008), Horoprrli rax-
)I{e EaIUeJT, qTO rIr,rCJIeIIHOCTb I{aCCtrBrIbIX 3Be3A taJIaHTUqeCHOIo trOJrg B
upo6ere f epqurnpyrra HeJrLBfl o6t rcur,rrr, 6ea uolroullr aBoJrlotll{ol{Er,rx Iper{oB
c nerJrrMr4. Apryueuru B tro,rrbay peaJrr,Hocrr.r rrereJrr, [prrBoAr{r P, I{nu-
rreuxau (K]eine Verriff. l3amberg, 1965, 4,'J{e 40,7). Pacserrr E. XoS-
ueficrep (Kleine Verriff. Bamberg, 1965,4, N 40, 224) rrogrBepgrrrrr{, qro
IIOJIOH{EEI{E TI BIIE trETEJIE, OSEEI, SJTBCTBUTEilI,EI,I K XI4MI4qECHOMY COCTABY;
oua )r(e rorrasaJra, qro trepr,roA qe$era4u cyrqecrBerrro orr[qaerc.E or cpe4-
uero (aa Bper,Ifi rtnanu) JIr{IrrE rrptr neproM 6srcr:pou trepecetrerr[rl floflocbl
uecra6unruocru, ItoropoMy,qoJrlr(Eo coorBerCrBoBarb ne6oJIr,uroe rrr4clo
3BE3A; B qACTEOCTI4, tr{x Ee AOJI}I{E0 6r,rtn B NGC 1866. Harrrn BI,IB0AbI
rroaToMy qeJlr.lr{oM ocTaroTcE B CrIJre.
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AnAnEMUfl HAYTT CCCP

I,I 3 B E C T II fl TT P bI iVI C I{ O fI A C T P O O I4 3 I'I q E C }I O IU

Tou XXXVI

OECEPEA-TOPI4}I
1967 r'

fIPOTITI'A[ICTBEHHOE PACI tPEitE JIEI{I{E I'AIII{I{X B'3BE3|[

I[ 3BE3[ A0 B IIAIIPT\BJIEI{ItrI4 IAJIAHTI4IIECI{tr{X IOJIIOT
ll7 -124" (HACCI4OTIEfl)

H. B, IPtoaopbe6&

B nanpaulenrrrr faJlar{Trrtlccltllx AoJIfor Lt7"-L24" IIa II"rIOil{aAiI Orto'uo 45 I{B' rllaAy-

aoo (r,."rp c{:0h30ln, 6 : +62') oflllei\eJleHa rlpocrpaHcrnerrHa.fi [Jrorllocrr' paHI{IIx

B.eoesa(.so_sz)tISBeSAA0.EtI,r3BesAbInlr6paurr]I3(aTaJIoIacIIeltTl)aJII,IIhIxEJIac.
coB Ir IrofiaSatereii qnera auesi[ [t]. I{cnonr,ayx BeJIIITIIII'ILI 3Be3A' lICnpaB'rIeIIIibIe Ba II0TJIO-

[{enrre [2], BblrrrrcJlorrrJ rrpocTpal{cTBeIIIIbIC IIJIOTIIOCTII IIO Cxe}te' flpei(Jlo;nerrttoii llla'renolr

[3]. llplr Bbrqr,rcJreEtrflx "palrrr" 
a6co.nrotnafl I]eJIlIrIIIfla AJIfi 3Be3itr B nlltrunta My:

:' -nir 00, gne LO - Mv: 1-0'r2. f{trctepcrrr a6cornornr'tx Berrlrqtlu u o6orrx cryqafix

[pr.r]Ir'I^IaJracb parnoii o' : 0-5, o t':y"""" ocpeArre,llu BeJrIIqIrH 0 : 0i'5' B coorgercrsrllt

c ar:rru 6u,ito rolyqeuo Mv': - 4:'2 4'nr B-anea4 t Mv :0-0 1nx A0'

Peay.:rsta,rrrsLtqr'Ic.lrerrl'IiflpocTpaHcTBerrro.ftn;noruocTllSBeSAIIpeAcTaBJIeIIbIIIacTI].
2{j2_,263n ua r[rn'. t u 2. Itplrnan Arrl 3BeBA trO (t!ur' 1) tlonaar'rnaer yBerlrqeHrle rlrrorlrocrll

orn pua"roorrni or,oro 400 nc, a sarelr nelpepbrBrroe yMerrbrtrerrr.re c yAaJrelrllerf ot conurra.

Sroyue.]Il'tterrlleIIJIoTIIOoTII,BIIAIINIO,oooTEeTcTByeropttouoror.tBeTBlI'IIoJIoTIteIIIIeiioTo-
poilnopagtoua6nro4u,ro,"1l'--21'ct)Aaer-ro2I(epaccrorlllne'ltpr'ruar]I:rsB-aneaA
tIo;ITBep}I(AaeT paIIee cAeJIaIliloe 3a.It.rIIotleurre [2] o6 yne.rrtruerrlltl IIJIoTIIocTI'I 3Be311 STolo

I{JIaccaBIlpeAeJiaxpacolroarrItftl,5-3nnc[pIIllal{clll{yMeoI{oJIo2nn.c.Ilogo6HI,Ie,fiepe-
syJrsrn'rLr q,nn cocegneft o6racur c qerrrporl cr : th40m' 6 : f 60o rroJrvllelrrr Man Itac'

Hrr t41.

TI-IESPACEDISTRIBUTIoNoFEAITLYBANDA0STAIISINTIIEDIITECTI.
oNoFGALACTICr,oNcrtunnSLlT-L24.,byN.B.Grigo1ye.ua.-Tllespaceden-
Jiv 

"i-so - 
82 a,d A0 stars is clelerminecl irr an area of aboul 45o scluarc degrees cente-

red aba - 01130111, 0:+62". The sbars rvele sclecLed from the catalogue of spectral types

anclcolorinclices[ll.Thespacedensilies\l'elecompuLedaccordingtoLhemelrhodpro-
posed by schalen rsl, "ti"g 

tt.llal magnibudes correcl'ecl for inLersl'ellar absorpbiofl [2]'

Tlre mean absoluLe rrogrritoi" Mv: - 4.00 rvas a4opbecl for the B slars atd' Mv: +0.2

Ior the Ao sbars. In boLh cases t,he ilispersion of absolute magritudes \\ras as high as 0 :

: Or!,Sand thesl,epsin magnibude 6: 0?5.Accorclingly it rvas found tlEf' Mv - - 4'2

fr.rr tlre B sLars alnd, Mv: 0'0 for the A0 sbars'

Tlre resulls of .o-poiutio"t "t trro space densil,y of sbars are givel in pages 262-263

and figures 1 and2, The curve for the A0 sl,ars (fig. 1) inclicaLes thal the densil'y irLcreases

ab a clisbanc e oI - 400 p, and then decreases conlinuously rvibh increasing disLance

from the Sun. trvidentrv trrl. local fluctuaLion of clensiLy correspolds to [he orion arm:

according to raclio claia the clisbance to the arms iu this clirecLion is 400 pc' The

shape of.fhe curve for the B slars confirms the earlier conclusiou [2] on t]re density

inueas2ifithese sLars inin" ai'tuoce inLerval 1'5-3 kps' Lhe maximum corresponding

to {*.pit.McCuskey [4] obtained similar resuits for a neig)rboring reqion cent'ered at

o. ==. Il,.{ror,n, 6 : +60'.
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tr4ccneAonaurde crrflpaJrbnofi ctpyxr:ypr,r uameft IanaHrUnr'r I'I Apylux raJIaI(-

Tr{r( rro*a,r,ruuar, ,ro'ioporrn B-irBesnbr r{Meror B cpel(HeM TaHrIe ,fie c*opocrtr,

RaI( rI O6.raHa raBa, I{ HaxoA.trT0g B OCHOBIIOM n clupanrublx BeTBflx' Tanoe

pactrpeAeJlel{IIecJIeAyeT14I{ScoBpeMeHEoIo[peAcTaBJIeHIIfloIIpoucxox(AeHI{]I
;;;;A olrru*o uo B-aseaAaM Mo?r(Ho rp.ocJreAl4rlr -crpyltrypy 

cilupaJlbrlblx Ber-

ner,l nraurr n^ purarorrru*, 66nsurux 
'1000 

nc. Mexry reM rrpeAcraBJlfler r{H-

repec rdccir.,qouurrr"-6ilramafiueft x colnqy opuo:ronoii BerBI4 I{ IIpoMe}I{yrI{a

Me}fiAyrreirrncne4yrcqefi-flepceenoft]lernrro'PaAuoua6lloAeH],IflAaIoTAJIfl
;;;il'6;*rm,.r 

"ueil, p'c"t6'-t''u 400 n'c - Arrfl rarlaHrl4rlecHtrx AoJIror

100-120", ,o ,*"nro" d*". 6lrcxlre paccro'tlHl,Ls lo ua6lroAeHI4rI\I Ha

}v : 21, c,I4 orlpeAeJlurta, IreyBepeHrro' floar:ouy qelec:o6paBEo l{ccJle[oBarb

rrDocrpaHcrBeHHoe pac11peAeJIeHfle BBeBA HJIacca A0, Itoropoe ilpoflcll14r

;ipil;rpy 6numarliueft H Coilnuy cnrpamuotl BerBr4'

B 1955 "., 
r"rr.loi''" "O,iti"-" 

Hud*o*t (r11 1r'{01" 0:* 60o)' MaH

Hacxra [5] yxaaunarr- Ha r(ouqer{rpauraro-asean' B-B --lq s.upe4erax 100-

5bA;;. e. b. spolc*ut iol n t96t r' uony"r'a ArIs og'nori r{3 trccJleAoRaEHbrx

L o6ru.r.ri la': 
'i;-Bb;i, - 

O : t ^59") 
pocr rpocrpar{crseH*ofi rlrrorHocrlr

aseen A0 rra paccroflHl{ra or(oJro 400 nc'

Mr,r uayuu.llld rlpocrpaucrBeHfloe pacnpeA0reHlle AByx,lpl'tl;Yf#.
B0 - 82 ; A0 s Hanpasnellfill raJlar(rl,lsecxllx [oJlror B 

''
Snee4lr flpt7e nxD : 12h,3 6lrnI'r^nH6paHr'I IrB Hararora cfleHrnaJlr'|Hr']x HJIac-

coB r{ roxararereit rlBera asea[ 0'--c' E;;;;;;t 
''"n'-b'' 

rpr'rrop3gsoi'r Jll'
oxBarr,rBaloq."o oorr*I;;; ;";" 45 xn' rpagf,c-oB gllerlrpoMcx' : gt'36"" 5 -
: + 6t;. ffi"o euroo ird p i"i itZ aseaA B0-: BZ tt 548 aneas A0' Hg,te rpr'IB o-

\rrrcrr AarrHbre o pu"rrpa4tJleHr4r{ anea4 A0 uo BEArrMr'rM BrlsyaJrblr}'rM BeJII4qrr-

H&M ??6r IuIcIIpaBJIeHHb].1\,r Ba Me?fiBBesAHoe noIJIoIqeEue. PaclpeAeJIeIII4e trorJlo.

rqaroqeft Marepr4r4 ;-;r;;;;;;fi o6nacrra r,rccrreAoBaHo uo4po6uo B crarbe

anropa [21.

nls.. .. . . 7,75 8,25 8'75

N (*o) {3 28 41t

Toquo ranr{e ?fie AaH}Ibre AJIfl paurlrrx B-anea4 AaH}'r HIrH{e'

9,25 9,75 10,25 10,71-r

8{ 147 162 73

8,75 9,25 9,75
53 49 38

trlg, o c 7125 7'75 8:?5

N (m()) t0 28 il/+

flpoctpaucrBeHlraflrlJlorlrocrrr;1ln^o6euxrpynnBBeBABblrlllcJrelrailocxeI\'Ie'
uo4po6uo ,rror*.rrrr;1lli;;;;"'* t3l. IIpu Br,rqrcre,r,ru AJrn sBeB[ B up,*rnra

cnerrHfltl a6coruornati-un"r"r"u M, : i-4'n,O' EJrft anea4 A0 Mu :*0"t'?'
iffHJi#;?;;;',LIx Be,Ir4qr.'u' "p'-'i"! Ana o6eux rpvrr o : 0'"'5'

uHTepBaJI BeJrrrqr,llr BB.frT paBlrbrlt 6 : 0"t'5. A6coJLIoTIIafI BSJII{qIIHa' xapa6-

Tepr{Syrou,afl pacnpeAerenrae, BDrqr{cJIflJIaCr uo soprtlyne

62 ,l lq )/ (irr6)
ill,n : lIo - -f -,

flpu atou noflyqego Mn,:- 4'n,2 yttn anea;1 B u lvl":+0,'0 AJITI sBeBA

Ab. Hume trprrBel(eHr,r BDrqnCJrer{H},Ie 
',pocrp^al{cTBeH'Ible 

IIJI.TII.CTIII p BBeBA

aO "u 
1OOO ncB gttrt paBHLrx paccroRurair or Conurla'

I-1, rtc . 230 318 40[ 50j 035 ?98 1007 1267 [1596

p , . . 0,043 0,087 0,106 0,098 0'085 0'067 0'041J 0'016 0'004

Ha 6r,rr. I oru transr,re trpel\craBJlellbl ctrJlOIllItofi lutrlrci'i . Affi cpaBIIeHl4fl Ha

,t"lr*aSrarype(urpuxonueltaultn)npuBeAerlb]AaHEbIe'roryqeEHr'Ie
A. C. Spon""oi", tO] Arrfl AByx coceAHl4x o6lacteft c qel{rpaMl'r

I -cr - th$Q*, 5 :f61', II -a - 2h30n, 6 :f59'.
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I4s p^accuorpeHr.r.fl [oryqeHur,rx Befiuqr,ru BrurAHo, qro Ao paccrorur.rff rrp[-
lrepHo 400 nc fiJrorrocrrr anea4 A0 BoBpacraer, a BareM c yAaJreHr,reM or Connqa
Bce Bpervlrr yl{eHbrnaerca. Paauep cryqeHr{.s anea4 A0, rAe rrJrorHocrb r4x }re
Merrbrxe troJloBr{Ebr Mar(cr,rMaJrr,Hofi, panen or(oJro 600nc. C.[eAyer orMerr{rb, qro
Man ltacHr [5], rsyuar {yuHquu oBerr{Mocrtr BBeBA trpzMeprro AJr.E Drr4x }r{e

I
/z0.iti ,q.

200 4110 F00 800 /c00 /200 /400
R, nc

Onr. t.Irr'rc,ro aBesA KJracca A0 s 1000 nc8

raJraxrr{qecxr4x AoJrror, o6uapyrxr,rJr KoHqeHrpaqr{ro BBeBA BB - A0 ua pac-
crotlrrl{-flx 100-500 nc, [Io pa4lroua6rroAeHraflM na 27 cn, lwrmairlrrafl sacrE,
Opuonorofi BerBn B r.rccJreAyelroM r{aupaBJrentrr{ trpoxoArr rax}Ke rra paccro.E-
suir 400 nc o"t Consqa, C;re4onareJrbEo, N{ancr{r{aJrbrrar rrJrortroctr anea4 A0

/00

BO

,10

40

ZO

-p
30./0

'U (Dur. 2. alrrc,ro BBeBA r{Jrac-
ca B0 - 82 s 1000 /?cg

;!ill!j tttr jgntt 4000 5000 fi,nc

ilpI{xoAIrTc-E na 6rumaliut}Io H l{&r\r o6lacrs Opllouonofi BerBr,r. flpn aroM c.ne-
Ayer yqecrb, vro ua6nroAerrrr.rr A;ra l, : 2! cn rrMeror HeAocraroqHyro roqHocrb
AJIJI oltpeAeJlelrl4.rl paccroaurri 6.nr.raxlrx o6naxon, a rax)fie BoaMolnHocrr, orrrtr-
6oH a yqere Me[{BBeBArroro norJroqeHr,Ifl, noropr,re rroBJrurror Ha Bbrs[cren-
Hbre paccToflr{r4rr 3BeBA.

O6parraucn renepb ft BBeB1iaNr B. Fluxte npr{BoAarcfl npocrparrcrBeHHr,re
rlJrorrrocrrd DTr{x BBeBA na 1000 nc? B Barucrdr{ocrr{ or paccrorrHr4.fl, a Ha $ur. 2
arrl AaHHbre rrpeAcraBJrer.rtr rp adruuecxlr.

R, nr: 1390 1.750 22)0 2700 31190 4395 55'32
p 0,0Clt 0,0)2'+ 0,0030 0,0024 0,0016 010009 0,000/r

14a xpranoit (t[ur. 2) BtrArro, qro troAaBlaroqee 6o,nr,ultncrBo BBeBA B0 - 82
pacnoflo?fierro B rlpeAeJrax 1,5-3 rcnc or Connqa. MancuuylrIIJIoT[IocTrr trprlr-
xollrrrcfl HaZknc. Taxue E(e pe3yJrbrarDr Iloryqrrfl MaH HacHu [4] npu rrccJre-
I(oBarrfirr rrpocrpaucrBerrrroro pacrrpeAeJrenrar OB-area4 n o6nacrr{, coceAr.refi
c Harrreit (a:1tt40'n,6:+60'). Cle4ye'r orMerr4rb, qro ecJrr4 uplrnnrs a6-
coJrlorllyro Beilr4q[Hy B-aoea4 y1g 

-l1nt,Q, 
a -3,.,3, ro 6onrmuuctao anee4 arofi

rpyrrflbr 6y4et aax"nroqe].ro B rrpeAeJrax 7-2,5 knc, a MaHcr4h{yNI paclpeAeJreHufl
cABr,Ir-rercfl rra 0,5 ttnc B cropoHy N{errbrtrrdx paccro.sHufi. Ho AaE(e nprr ranoM
SHaqrrTeJrr,HoM r{3r{errer{r{tr [pr4rrETorl a6cotror:rIor,1 seru.rr4Hr,r o6nacrr, HaI.{6orb-
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rrreii [rorllocrl,T pa]Irrr,lx B-anea;1 (- 2 nruc) onpeAeJrrrercfl Aocraroqno yBepeH-
HO,

'Iaxr,tiir o6paaou, r4ccJreAoBar-rrre npocrllaucrrenuor,l trJrorHoc,.r.pr AByx rpyr111
BBeBA - A0 r B0 ,- 82 rroBBoJrr{Jro trpocJreAr{rb crrr4parrb}ryrc crpyr(rypy B r{a[-
paBiretrr[r4 lrr : 717 +*724'Ha paccroflHrrflx or 0,2 go 5 nnc. Srea4ir uepnofi
rpylrlbr (A0) Aam rloBrlltreflr{ylo rrJrorr{ocrb rra paccro.rrEr{rd or(oJro 400 nc,
EaMeqafl Mecro 6.numatturert H Conuqy Opraononol:i BerBZ. B upouerxyrKe Melr(-
.Ay BerBtrMIrI rlx IrJlorlrocrb, TaK )r{e r(aK I4 trJlorllocrn B-anea1tr, HeaHarrr4TeJrr,Ea.
flepceena BerBb rro BBeBAaM B0 - 82 upoxo4ur B r,rccJreAyeMoM rrailpaBJrer{r4u
Ira paccro.rrrrutr.2 ttnc (rge BBeBAbr B0 4aror uau6o;nruryrc rrJrorrrocrr,) z r,rueer
rnupr{Hy rroprrAxa 1,5 rcnc.

Han yxre orrleqaJla 3. C. Bpo4cxaq [6],6rruo 6r,r oqeur, Ba.rr(rro r4ooJrcAoBarb
BBeBAbr A0 s ltaccuoIree xor-rr 611 4o 75*,0.3ro ueo6xoAr.rMo /Ur.s yroqHeurfl
rroJrolr{eHrrrr Ilepceenoli BerBr{.

Anrop 6naro4apen corpyArrr4(aru ttpAO 3. C. EpoTlcxoii n U. Il,. flponur
8a qeHHbre coBeTbr.

CeHrropb 1965 r.

1.

J.
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Ar(AXErIUfr HAYtt CCCP

I,I 3 B E C T IT fl H P bI M C }T O }T A C T P O @ II 3 U q E C I{ O fi O E C E P EA T O P II II
Torr XXXVI 1967 r.

t(OJIl,I TIECTBEHIJLI E OIIEIII{PI
BE.III{III4IJII AHOMAJITI{O|O IIOItPACHEHUfI PAHHtrIX 3IlE3[

B NIO.[OA],IX PACCEfIHTILIX CHOIIIEIIUflX U O-ACCOqUAIII,IflX
tr. .lI . p(csrutLti

(V aaan rcou;rttt ne)aaoett \eax1.Lii ttt rcrnutnym )

flo 31 paccefiIt[oMy cnorlJlerrllrc LI cerIII O-accoqrraqnlrr fioJryqerru rio.[rrqecrleH]rbre
oqeflHII e{{enta aEorraJrlHoro fiol{pacEe]rrr.E paHrrr.rx BBeBA, onrlcallrroro Ha}rr.r n [1, 2].

Brl.rtcreurt Brrarteurr.s lra6brtnon qaera E7s-6 557 anea4, ,I{rn area,4 riat{Aoro criorrJrerrrrrr
rr irccoqrlarllrl{ r.rccJlel(yeTcfl 3aBr'rcrl}rocrL Eg-g oT cler(rpaJrbrrr,rx rroAr{JraccoB Sp (r}ur.2,3).

Arlolla,nsnoe nonpacuenne A E6- gplxramAoro ctler{TpaJrr,rroro rroAriJracca orrpeAeJrrrercrr
rro orHoileEr.rrc r{ cpeArreMy ypoBHro rro(pacHeHrrf E u_n, floryqe[Ho]ry no areaAtru, 6olee
EoBArrtrM, qeu B3. flo nceu BBoBAaNT paccrroTperrrr,rx cnor;rerrrrii u O-accorlnarllrrl nr,rnegerrr,r

cpeArrue anauenrraAl?y-6. Peay;rsrarhr cBe/IeHLr s ra6r.1 u2. Pacc,rrarpr{Baercrr rafi}He 3a------r-
BrrcllNrocrb LEU-n oT cnel{TpaJrr,Eoro r{Jracca ($ur. 4). Vroqlrslorcs B}raqeHrrfl lle,rr[qr'r]rbr
ar oMaJrr,Horo nor(pacEeHIrr B Nrar{crrMyMe, AocrrrraeMor{ B crrenrpaJrr,Ho[r rrrrre I30, a ulren-

,o,f,fi-u: oir++oiosz
g.nr O-accoqnaqnil.

{u-8,

-_-_
- AJrfi pacce.rrrrHbrx cxon.nenRft, LEu_ n : om25 + OmO24-

flo4'rlepn<4aercfi , rITo auor{aJrr,floe flo]tpacHerrrc, ua6rro-
Aaer{oe y BBeBA 6o;mrueft cBerrrMocrr,r, Becr,rra qerrio [porrB-
Jraercrr r.r y BBeBA r.fiasuoii fiocJreAoBareJlbrrocrrr. Flarnsr.re
ro.r[off cnenrpa.lrr,uori H.rraccrrrlnnaq]rrr BBeBA cnoco6crryer
lytrlrrelry BbrflBJreHrrlo aSdrexta a[oMaJIbrroro fiortpacrreErrrl

QUANTITATIVE ESTIMATES O F THE ANOI\,IALOUS.
REDDENING OT EARLY TYPE STARSIN YOUNG OPEN
CLUSTERS AND O-ASSOCIATIONS, l:y R. AtI . Raznik.--
The anomalous reddening effect of early Lype stars, discus-
sed in [1, 2], has been estimaled quantitatively using 31

opel clusLers and 7 O-association.s.
The colour excesses are comput,ed for 557 sbars. The cle-

pendence oI EU-s on spectral type Sp (figs.2, 3) is invesbi-
gated for st,ars of each cluster and association. 'Ihe anoma-

lous rerlclenin g LE u-B is deLermined for each spectral sub-

class relative [o t]re meau ,e,ldcning' E5--g founcl fromslars

later than 83. The mean values LEu-,a, given in tables J.

and 2, arc derived on the basis of all stars of the stu.died' --
clusters and O-associations. Tire dependence of AE6-p ol
specLral type (fig. 4) is also discussed. NIorc precise values
are fourid lor tlie maximum of anomalous reddening rvhiclr

-40

-4,

-48

-47

-0t

-0,r -42 -4/
(ti_v)o

@ur:. t. Bnusune omn-
6osuoro oflpeAeJrelrtrE
RJIaCCOB CBeTITilTOCTII BBeSA
Ea T0qEOCTL OIIpeAeJIeEIIfl
nx na6r,rrnos qneta Er-,

u l:,, -
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-_.-
is attairiecl aL BO: LE;s*B - 0n:14 * 0?052for open clusters and AE1,'-71 : 0'l'25 t
0 T024 lor O-associnLiorrs.

It is confirmecl that the anomalous redclening observecl for high iumi[osity sbars is also

sharply defiuecl for MS stars. Precise spectral classiiication of stars enables the deteclion

of the anomalous reddening effect.

tr4syuenue [orJrorrleurrr cBera BBeBA B MoJIoAbIx pacce.aullllx cHonJleH]{flx

u O-aicoltuaqr{.flx rlofia3aJlo, qTo xapafiTepHa.E AJrg }II{x 6olsmas AI4cIIepcI4rI
uB6r,rrnoB qBeTa BBeBA cBflBalra Ee roJrbl(o C ux 6olrblrofi yAaileul'Iocrbro or
COnuUa I,I coorBeTCrBeIIHo CJIoEtlIocTLIo CrpyI(rypbl IIorJIoIqamq,eIo Betr{e0rB a

Ha ryqe BpeEI4fl, Ho raltx(e I4 c oco6el{Hocr.flMl{ {-raamueCnzx yclonraft BHyrpI'{

caMI4xMoJIoAI,IxCHoIIJIe[I{iirao-accoquaquii[1,2].]i
B ornraque ot [J, zr1 r.r Apyrux pa6or, B noropr,Ix troxpacrlelll{e IrccJIeAoBa-

JrocD rro BceM BBeBAaM cKorrJlerltr{fl B r{eJIoM, B lL,2l oHo IdByqailoob rlo cpeAr'II'rM

Bgaqegr{fl}r uB6brrnoB IIBera Ha}Hloro cler(TpaJl},Horo tro[KJlacca orAeJI],Ho.

3to:r lrero4 rloBBoJII4Jr BbrtlBl,rrb IraJlrrqfie AolroJrrrl4TeJrblloro, arroMaJrL,Iloro'

ilofipacuelll,Irl CBeTa paI.IHIIX BBeBA IIO OTIIOIIeHI4IoH CpeAHeMy glR 4anuotlr aC-

coql{arlr4r,r I,IJrr{ cKolJre[],rfl rroHpac]reHr{Io, olrpeAeJlfleMollly BJII,IflI{I4eM Me}I{38e3/I-

Hoft cpeALI.
flo.nyueuue HoJrr,rqecrBeurrbrx oqerrox DeJlr4q[rrbr auoMaJl];floro troHpacHe-

Hr{rr paHHr4x BBeBA B MoJIoALIx pacCeflIIIIbIx cxoIIJIe}II4fx u O-accoqr'raql,Ifx yc-
flop(;rrercrr 6orrlroii 4ucnepcraeft r4a6Drrnots rlBera BBeBA, BTJBBaHHoft ItJIoq-

fioBaTocTLIO MeIItBBe3AIIOTO BetrLecTBa I{ CJIOE(IIOCTbIO CTpyKTypbI Ia3o-IIbI-
JrcBr,Ix o6laHou, CBrIBaHlIbIx C MEorIaMI4 MOIIoALIMI{ 6K9IIJIe}IIIflMLI.

!,.rn ueyueuun o{tfeHra aHoMaJrr,Eoro noxpaclreHl.Ifl HaMr{ 6brJrl4 Bilrluc-
nenrr r.la6blrltld IIBera E,-p Nrn 557 paHIIItx BB9BA B 3t MoJIoAol\{ pac-
cefrHrroM cItorIJIeHI{I4 14 B CeMI4 o-aCCOur'raqr,l.ax.

Ilonaaarenr.r UBeTa tl - B 6r,rnra sa-flrEr Iaa ouy6nunonauullx AaIlIIbIx
SOrOenexrpr,{qecl(Ilx Ha6IIOAeHI4fi. !,ln anea4 c IlMeIoqIlMLIcfI oIIpeAeJIe-

Htr.EMr{ ctrel(TpaJlrHtlx ItJIaCcoB HOpMaJIbIIbIe IIBeTa (U *B)o 6paluCr, B Co.-

oTBeTcrBr4tr c HJIaccaMl{ cBerr{MocTlr uo [5, i6l. flln aBeBA, ]Ie I{Meroq,r{x olpe-
AeJrerrr.Iia: cnenrpaJrl;Hr,Ix rtr4rloB, (U - B)o Haxo[r'rJII'rcE, rlo 4nyqnetu-oi'r
[ru"pr**" !,xroucona Ha ocrloBaHwu (B -V)0, floilyse,I,],rx Q-ueto4ou [5]'
Cnepxruranrbr r4cnJrroqaJrr4cb c rroMoq,bro ArralrpaMMr'I rlBer - cBerl.rMocrr)
(v, B - v).' tIro6rr I4B6e)fiartl yBeJII4qeHI,If a$tferta aIIoMaJIbI.IoIo rroxpacuen]4.fl ([paB-

Aa, BecrrMa Hear-rarr[Teflr,Horo) Ba ccer BoaMo]r{Horo Br(Jrroqeur.Ifl cBepxfr,rrafl-
ToB, or[tr6oquo rrpr{Hr{r,raeMErx Ba BtseBAbr rJIaBHoii uocJleAoBareJlr,Hocrtr, ML,r

lpeAtrorlrr.r rroJrr,BoBarrrcfl trB6rrrrnaMr{ qBera Eu-e. IlpellnayqecrBo r{B6DIrnoB,

qnera Eu-a rrepeA B;-y Mo)I{IIo 11poI{JIJIIocrpI{poBarL IIa AByIIBerHoii ruIa1'paM-
Me, rrocrpoennoli ilo HopMaJrLEbrM rIBeraM BBeBI I Ia V HJraccoB cBerI,IMocrI4
($ur. {). TaH, ecnra cBepxrr{raHTaM 0rlr,16oquo rrprtrrucarrr rlopMaJrbrlble qBera
BBeBI{ V KJIacca cBeTr.rMocTrI, To BHaqeHIrfl EB-v iloIyrIaTCfl rIeMHoIo BaBEr[IeH-

urrnn (4nn IIoAI(JIacca B0 - ua -]-0"103), Bl{aqegtr{fl )I\e Es-p He roJII,Ho I{e
BOspaCTyT, Iro Aa)ile yt\{ellblrraTcfl, Tar{ HaH paBIIOCTLT HOpMaJIbHbIx IIBeTOB OA-

Hor{i\{eHFrLrx cleHTpaJrbHr,Ix rroAr{JlaccoB AJIfl I lr V x;raccoB cBeTI{MocrI?I IIo ocrt
a - B umeror upotltnouo.nolnlrblftirHar( (I(JIfl rIoAHJIacca B0 - -0102). Ta-

HI4M o6paBoM, IIpLTMeH[.fl Q-MeToA, MrI He ToJII]Ito lre SaBLIrrIaetr{, Ho, IIa06opoTt
IreMr{oro Barrrl}I{aeM I,IOH otvlyrc BelrdtII,IHy ug6r,rtHa rlBera E u -o,

tr4cxo4a r{B Droro AJrfl Bcex paccr{arpr{BaeMlrx cxonJler{Irfi rr accoql4alllafi
crpor{Jrrrcb rpa{unr BaBIrcLIrlIocTI4 Eu-n or crleHrpaJrL}IDIx noAItJlaccoB
({ur. 2, 3). 1IepuHe Hpyr:r{nr4 coorBercrBylor BrIaqeIrI4trxr. Ery-s AJITI orAeJrr,LIbIx
BB9BA, a CBer"rlslc I(pyEiItII - CpeAlII'{M 3I{arIeIII4.sl'I E U 'tS AJITI Ha}I{AOIO

IrOAHJraCCa. Aru BCex BBeBA,6Otree TIOBAIII{X, qeM 83, OnpeIIcJI-fIJIITICr

opeAr{r.re BrrarreHufl rroxpacrre}rua 6ea uo4paBAeJIeHI{fl rlo cler{rpaJrrrHr,IM noA-
KJIacoaM, rla rpa{uxax orrrr [peAcraBJrel{br rlpflM],rMr{, [apaJIJIeJIr,]II;IMLr ocl{
a6cqucc. ,(nn area4,6onee paunr4x, seM 83, elrauei.rufl ua6birnoB ltrBera yr{aBbr-

nn Ea\)J'



BaJII'Icb Ar.s HailtAoro cilel(TpaJrbr{oro rroAr{iracca orAeirbHo. Tanorl rroAxoA
II0BBOJILTJT BbIfIBI,ITo cucreNlarl{rlecnoe ttpeBblrrleHr,le r.re6],mxoB rlBera parrglrx
3Be3A IraA CpeAr{rlr{r,I SHaseHr,rflN{r,I rroHpacHe]rrla, orrpeAeJrfler,IbIL[r{ uo 6o;nee
rIoBI{IiI'{M 3Be3/{aM. I{aH ru4no ua dxrr. 2, 3, uo.rTr.r Bce Kpr,rBbre Z1;_3 ltJrrr paH-
I{I{X IIOAHJIaCCOB IIOHa3TJBaTOT aEoN{aJIbl{oe lIoHpacrreHI,le.

,(rx uoryueH[fl KoruqecrBeHHblx oqeHon arroMaJrb'oro noxpacHerlr,rrr co-
cTaBJIf Jrr,rcb paSrrocTr,r

Ll'.'u -,, = Jl,J -r- E, .n'

ttre E1;-6 - r,ts6brroH rlBera orgenr,noli BBeBAbr, aE;_B - cpeAHee aHaqe-
Hr{e lr36brrna uBera, iloilyqel{floo rro 3Be3Aar,r, CITeHTpbr r(oropErx rIoSAHee,
seM 83.

Peaynr,rarr,r arr,rx BbrqrrcJreHr,rii cBeAcHr,r n 4ne ra6ur.rqbr: Ta6Jr. I coc:rasneua
AJrrr MoiroADrx pacceflHrrbrx cKorrJreHufi, ra6n. 2 - p,ta O-accoqlraqrr:i.

B cton6qe 2 a't:r'x ta6rrq flpl{BoAarcfl o6osHaqegr.r.Er cnorrJreurrli n.nn acco-
rL T/-B

lz
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/0
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0,8
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rrydarlrdii. Cror6eq 3 xapanrepuayer MeroA? r{orroJrbBoBaunrrfi 4na ouen:rpanruori
xraccu{rHaqzu BBeBA (Q-ruero4 utru. HerlocpeAcrBelruo rlo cueHrpau).
Ec,rlr AJrfl nsrsrcreur,Ift I{crroJIbBoBaJIIrIcb BBeBAbr nanoro-uu6y4o oAlroro
r(Jlacca oBerr{Mocrtr B ctrcreMe MK, To ETo raR}fie orMer[aJlocb s crofi6-
qe 3, uaupzMep,AJIfi aBeBA ltJlacca cBerltMoorn V - MK V. B ctot6qe 4rrpu-
BOAfrCfl CpeArrr4e sllaqeHflfl Eu-n, troJlyqeHHbre IIo sBeBAaM, ctrer(Tpbr RoTopbrx
rroBArree, servr 83. B cton6qe 5 4aencn o6qee qucflo tL orulx BBeBA. ,[,auurre
cron6qoa 6,8, 10, 12, 1,4, 16, 18, 20:ir,22 xapar(reprlBytor opeAlrrre orrJroHeHrrfi
zs6brrxos rlBera BBeBA Brryrprr Ha)r(Aoro r{B cler(rpaJrErrblx no4xnaccor O5,
06, 07, 08, 09,80,81, 82 u 83 coorBercrBeHHo or rlprrBeAellHlrx n cron6-
qe 4 cpe4utrx BHaseHI4ft, uonyueuulre ilo ouenr,r4uofi {oprvryle

n
2(Eu_o-Du_r)
1

LErr-u BTI.II{C;IflJII{Cb AJIfl Ha}HAoIo cHOIIJIeI{I'IrI I4 aCCOq}IaqI4II OTAeJIbHO.

n
> AE,.. :'-u -ts\Etr-p: r :

n

ELT]-8

q7

0,I

4r

4+

qB

0,7

46

0,,t

qlt

qJ

4r

O,Z

05 B0

Jrbrrbrx troAnJlacooB u O-accoqua4rax

.4/

I

O,J

0,2

.4/
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'F Hc yqlll'brRailocL trprr B],r(rrIcJJcHIIrr cpcErrlrx 3rIaqcEilii IEU-g,

** -aE[]-B Er,rqrrcJ,{Jrocb no o'lrroucrrrrro u aE-n ,iulfr 83, raH Hari 3BcaI iioI0c [no;1ur,tx, .Ieu 83,

Il IICIIOJIL3 jCilIOII IICT0TIHI'IltC HC Ofi ar:liI.nOCL.

*,",' :lri-_A BLIrrrc iflJrucL ro orrlorllr'rrrlro " 
Li-A ]'\.'IE BI, l'aH Hrr( Oo.fcc rtoj!I(rIIx rtrr':rg n [21]

ITO OIiaBAJIOOL.

B cro.n6qax 7 ,9, L! , 13, 1,5, 17 , 79, 2L u 23 npI,IBoArlrc-rl qLIcila BBeBA ru, I4cnoJIb-
BoBalrrrlrx Ar.fl Bbrqucileuufi; n cron6rle 24 garcrcn ccbIJIKtr ua pa6otr,r, flB r(o-
Topbrx 6palncr Berr4srru6r U, 8,I/ u cnentpaJrruble HJIaccbI, ecJlr,r oura rrMe-

rucs. B crol6qe 25 yxaar,traercr{ ucrorlHtr'Ir, r{B Itoroporo Bar,IMCTBoBaHbr BHa-
qeEu-E rropMaJlbrrBrx rIBeToB.

B Honqe ra6n. t r 2 upuno4.rlrcrl cpeAuue BEaqeEI,Ls ue6brtxos I{Bera, Bbr-
qrrcJreuHr,Ie rro BceM BBegAaM Bcex cxotrJlenrafi u ncex accoqnaqrnfi B rlpeAeJlax
r(a?fiAoro cIIer(Tpairblroro noAr(JIacca

mn
>xAE

{ilu-,,:-#
ft'

(m, - uuctto cnoureuufi), Ir Bepo.arurre ouru6xu arr4x cpeAnr.rx, Bbrql{cJre}Iur,re'
nO I4HAUBtrAyanLHbIM sHaqeHUflM LEU-a.

Itpuurre LE}-u, Sp, uoctpoeurrbre rlo DTI{M cpeAEI4M Buaqenr{.flM, HauJryq-
uuau o6paaoNr BbIpaE(alor BaBucrrMocrr, auoMaJrbHoro [oxpacueHl{fl or cnerT-
paJrblrr,Ix rroAHJIaccoB anea4 (Sur. 1r).

flp, Br,rqr,rcJreHlr[ cpeAHI4x asaqenrtii LEu-a Ha-]rfi, €crecrBelrHo' He

yqr.rrr,rBarucr cr(orlrreHuq NGC 2353, NGC 6834, NGC 7654, IC 5146, rax nax
our.r coAepffiar Bcero Jrr,Imb rlo oguoii BBeBAe, 6onee pauneit, ueu 83'
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6yror cueqnaJrbuoro r,rByqeu[fl: s Cyg VI npucyrcrByer orreHb 6onrmoe suCno
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tr4a paccrtorpeg1rg $ut. 2-4 fi" ra6fi' L a 2 swa6o, qro B MoJIoAbIx pacceflIr-
rrblx cgorlJle;g.ytfix r. O-accorluaqr,rflx cBer BBeBA paHlrrrx ctrel(TpaJrbHbrx fiJrac-
coB rlpeTepleBaeT AotroJIHI4TeJILHOe, aIIoMaJIbI{Oe IIOHpaC_IIeEI{e' ROTOpOe AO-

crrrraeT Mar(cuNlyMa y BBeBA crrexrpaJlbl{oro IIoAHJracca 80, yMerlbltraeTcfl y
BBeBA OB - 09 la sareM cr{oBa BoBpacraer y 6oree paHlrtIx O-anes4.

TE'u_o AJrr B0 B cpeAHeM tro BceM MoJroAbIM pacceflHrrbtu cHoIIJIeHTIflIvI

COCTABIIflET

Ltu-u:0"t,14+ 0*,05,
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3-rr peaynrrarbr yroquaror BrrrBoflhr, rroJlyqeuEr,re B II, 2J.

- XapaxrepHo, qro auoMaJrr,Eoe rloltpacuerrlle BrrfBJlne?cfi TeM ryqme, qoM
6onee troJrtrbrlvrtr cBel[egrrflMr,r o BBeBAax cHounennft r,rJrrf accoquaquft ruut'pac-
rroJrafaeM. 0ro nn4uo r43 cpaBEeHUn rpa{uHoB, trocrpoeHHr,rx Eo gar"ur* p-
MeroAa, c rpa{uxa,urr, IlocrpogHEbrMu trO AaHEbrM CrreKTpaJrBrrofi nuaccz{i-
Taquq snesjl-(paccenHrrr,re cn6unesus NGC 6530, NGC-6918, IC 2602 -{r{:_2; NGC869, BB4 [1,2]; O-accoqna\nn I per, Cep III, II per - {rr. B).

iHeo6xo4rauo orMertrTb, qro auoMaJrbuoe trofipacue[Ine AocraroqEo yBe-
peBEo.BbrflBJrrrerctr rr y 3Be3A rJraBnoii uocnegoBareJrbHocrz. gro BrrAEo trB
ra6a. 1 n 2 u" *ur. 2 u3 g.oxcnonresufi NGC 0b30, NGC BGg, B}4,lc260i w. ac--
c-oqraqzfi I Per, cep III. II Per, trocrpoegrrr;rx trcxrrcqrreJrbgo uo BBeBAaM
V xnacca cBerl{Mocrl( B ci,IoreMe MK, uro coBeprtreuEro rrcnJrroqaer cnyuaftnyro
IIptrMeCb CBepxrr4rarrToB.

Arrr [arruneftmero yroqHegrn.a i]errsrubl aEoMaJrr,Eoro troxpacgerlr(fl BBeBA
B r{affiAoM orAeJrbFIoM cHotrJler{rtlr r O-accoquaq[fl ]fteJrareJrbgo 6onee na4extno
orAeirurb q,rrerrbr cHounesuft rr acco{uaq]mft or anes4 soua u otrpeAenrrrb AJrfl
EIIX CtreHTpaJrbrrr,Ie r(JraccDr B cacreMe MK. Tanoe yroqseEze nosroluro 6br
o6napyxrurb noppeJrflrlratr r{e}ftAy eS{exrou auoMaJrbEoro trofipacgeuufl E Apy-rrtMr[ xapaHTepEcrtrr(alvru MoJro/Ibrx pacce.aEHbrx cxonrenuft r o-accoquaqufi,qro cuoco6crBoBaJro 6rr sErflrileuuro {ueavecxoit upupo4rr a$drerra u"o*uou-
EOrO_ nOKpacEeHafi.

cs,'ra'o_csotrM noJrroM _BbrpaBfirb rry6oxyro 6rarogapnocrr, B. B. Huno-rony, tr{. M. }tour,uoBy, IrI.fl. flpour,rx, E.-8. ]tyxapnuuy,, oOcyr*a"""e
peByJrr,rarou p a6orrr.
80 onrrrOprrii 1965:qr.
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Tou XXXVI t96Z r.

[t TEOpmx{ f{-c)yr{Itqm!i ]lpIA I{sOJ'poltx.{oM I'ACCtr1fIHn{p{

X). Il . B'ycJt,tLocmu,d,

Ilo.nyuentroe n [1.] rrln'erpa,rrrrroe ypa]rHe]rre rllpsAro.ri,Ma II poga c orp&HrrrreunxrM
culrlrerpr4quhrM ,r,t1porr g.nn tlynxrprrr r\rr6apllyulna E(r) c6o6ulaercn ua cnyvaft, norgtr
BOpOTITIIOCTL (tlblrlltlBaHI,I;ID ItBaIITa [pII AJre]IeIITapIIOn AIITe paCCCfiEIrfi ], OrtruSua OT eAIl-
trlIl(In.

ON THE TIIEORY OF'11 FUNCTIONS AT ISOTROPIC SCATTEIIING, by V. C.Bus.
lausky,- The pleviously derived [1] type Ii Fredholrn iutegral equat,ion with a rsst,ricted
symmetric kertiel for Ambartsumian's function ,II(e) ia geloralized in []re caso rl-hon [lre
(Eurvivall probability oI a quanl,um aI an elementavy ac,t, ol stabtering ?' diffcrs from unil,y.

B [1] 6uno rronaBarro, irro B cryqae qucroro r{Borpornoro paocer]unn AJtfl
fryuxquu Au6ap4yun:oa H(r) EaprrAy c rreJrrrner:iur,rM rlrrrerpaJrr,rrr,rlr ypats-
UEHIAEM

1

H (*): t ++xH @)\H u
tr currrynflp,.rM u,rerpaJrbtrr,rM ypaB,e,treJ'a ,oro* ruua Ito,ru

H@)(L-+,r,,+g) : +i #!al (2)

MorfieT 6urr nonyueao erle oAno ypaBEerrue, a uraenno, ypaBnelrEe CI;pe4r'onnvra
II pola c ofpaEr4rreEHblM cuMrvrerpuqEblM ,rl{poM:

H (t) : t + {5*r- i{[-----, ,=* -!--3-ay\ n 6'1a*'. (3)

0 \1 rtr"+\ra+ lnl''+ 1) a+;a+7 '

Sgecr urr o6o6qraM eror pesynr,rar ua cnyvair, KorAa Bepoflrriocrb (Br,rx{rr-

BautrflD KBaETa rrpl( aJIeMeETapEoM aKTe paccenuug X crJrlrqua or elIranr4ur,r.
flone uaryqeElrrr B cpeAe otrpeAen.rrercfl B aroM cnyqae $yunquel:i ucroquuxa
B(t), roropafl EaxoAETcfl vB trtrrerpanr,Eoro ypaBueErzrr

B (.r):+ 
5 
, (r') Ei lr - r'ldr', 4)

rfie $ + otrTllqeoHarr roJlrqa, Ei(t) - trErerpaJlbEafl tror(aBareJlbrrafl $yurqun
rrepBoro [oprrAr(a.
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Pemenrae ypaBrreHtrfl (4) 6nno uoilyqeuo B. B. Co6oJIeBbIM [2]. Ouo uMeer

BtrA 
a

B (.) : ch, I *, <fl(ete, -c-h") * 21, 
5 

(ek' - e-r')cD A) #q, (5)

, H\y)

rge fo - troilox{I{TeJlr,uuft Hopenb ypaBEeHtrfl

l,. 1+&frtnffn: t,

1

c (k):\+\d#o*\-',
0

(6)

o(y):

(7)

(B)

a H(r)-synxqrar Aru6apqyuxHa, Koropafl B cilyqae If t onpe4eJrflercff He-

auuefi Hur.I yp aBEeIrIleI\t

,,
H (r): t +; rH (r)\ffi o,

uur{ ypaBlreutreM c flApoM trana }torur

1

u @1 (t - f; , hi=) : fi -r+ + 5 
";!!,1) a"' .

B fropiuyro (5) upunnro' qro B(0) : 1. IIpu 
"ooo'or*'poB*eB(t)uueem 

r!(r\ r-.. -*a,
d: \ l,(r)r'L-h& .)

ts-

Vunomaa ypaBueutre (5) ua , ' + I( I{Hrerplltpys tro BceM otrrErIecKI{M IJIy-

6uuau, tror)rqtrM' Yuurunar (L1)'

H (*) : L + c (u r;r*+ 2r f ## @ @ +)
llcuonrsyn cooruomerue [3]

1

5 "n, 
dr: lg-1tl-v1,

rs (9) totyuaen
1

a,^ :ltr;-+**5ffiat.
H\;) o
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, (9)

(10)

{yuxqur

(1 t)

(12)

(13)

(r4)
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Ifogcrarrnr aro cooruorrreEr{e B ({2), uaxo4rru

H (r) : I + c @ ;n+ z?,, 1/T- ?\i +X @ (a) da *
,1

r^,.ioyrya(ilda\ry0.'. (r5)
10

BocuonraosaBrrrucb retrepb cooruorneurrervr [4]

1

c(k): #;9,(r-*\ffir.,):
k(l-kl\ / -- 

1

(yr=r+ *\ii#0,'),
roilyqrM ue (15)

rr (x): t + {T=a[^ffi *-t^+ 2rf +i#o (y)ay] -t-
1

1o

* 
) " 

@' ) {x, **' \ u ;ffin (D d ! t -, } l'+^+ TJ#r; t,t,},r *, .

(16)

(1 7)
llseAeu o6oauaqeuns:

t@):t v{r-xtffi ,T -t r,it9+toty)aul, (r8)
1

_@

K(r, x') : **' l:x Sr#ffi,o U) rty* p r,. _',,',',-?m + ttc )-]. rrol

Tor.ra ilo,'ryt11114 
I

1

H (r) : f (") * *5o ,., x') H (r') dr' . (20)

Jlerro y6e4r,mr,ca, uro $ynxr\ua Ii(r, z') orpar.ruueHa r,r cr4rvrMerpr,rqua, rro-
eroMy ypaBHeHrre (20) ec:s o6rrs,oe (necuurynapnoe) ypannenrae II po4a
c cl,rMllerpr{qHbrM rrAporu. flpu }u : I (o erolr cJryrrae k : 0) (20) nepexo4rar
B ypaBrreur.re (3).

Aua;rorr.mble ypaBrreHva (tum I,Ix cllcreNfbr) lror.yr 6r,rr:r, rony.reH];r B cJIy-
qae HeUSOTpOITIIOIO pacceflI.Irlfl, a TanlHe I,I B CJryrrae r.rertoreper.tTHoro paccefl-
rruff B crreHTpaJIblIoI"I JITIHI,ILI. 3rr.r ypannelrr{a Moryr 6srrs racno.irrraoBaHbr AJr.a
srrsucneuuii "F1-{ynxqiar,i upi,r BHaseur,rflx 1,, 6rraarr,rx K eArrHlrue (nr,rurac"nenrae
/y'-tfyuHqr.rli c noMorrtrbro ypaB,e]rr.rr (9) cnaaano B orol\{ cJryqae c pfll{o*,r rpyA-
uocre j"r).

.4exa6pr 1965 r.

Jlrrreparypa

1. P. I. E y 
" 

r, a B c Ii rr r'i. tr{sn. Itpumcnorrr actpoclrra. o6c., 1g66, 95, 1Z!).2. B. B. C o 6 o.n e n. Acrpou. iu., tg5g, Bl, rnl. 4,SZa.
3. B. B. C o 6 o n e s. Ilepenoc ryunctoft arleprrrrr'l atrroc(rcpax BBe3A rr r;raner. N{.,|],ITTJI, 1956.
4. ItI. H. X,I n u rr n. .[onn. AII CCCP, 1958, 120, iS 1.
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CIrEI(TPOTPAO IJIfI IlIBytIEIlIdfl HECTAIII4OHAPITbIX OET'EHTOB

A. A. Bott,p4tytt, P. B. Ieput'6c7te-, It"fl' "au'atopeN'Ito)- I. A. lf,olltLlt, It. Il;.rf?Joaeo

flaercn oflrrcailre cnenrporpa$a c sJrer{Tpo}rlro-olrr]Iqecl(IlM npeo6paaonateJlerr, EpeA-

EaBHaqeHHOrO A.llrr r.r3yqe6rrfl flecTaqr{oHapuux o6,rentor. fIpr.rrolnTcrl oIITr.IqecI{atI CXCIIa

rr oCEoBrrrJe r(orrcrpynrllBlllre oco6euu6ctlr npn6opa II [ecI{OJ]LIio penpOgyxrlili'i crleltTpo-

fpalrtr, r6,3BoJr-srotrIr.rx CyAI{Tb O I{aqeCTBe nO.TIyqaCNlIix CIISI{TpOB II O flp6nl'111arOrqeii Cu;re

cne nrporparla.

A SPECTRoGRAI,H FoR TI.IE STUDT] oF NoNSTABLE oBJECTS' by

A.A.Boyarchult,R.E.Gershberg, I{.J.Limorenlrc,C'A'Monin andl(' I{'Chuuaeu'-
A spectrograph nith an image conyerler, clesigneclfor the study of nonsLable obiect's, is des-

cribed. TLe optical scfuemc, the main conslrucLive featuresandsome of tlie spectloglams

obtainecl ur. girrnrr. Tbe latter permit l,o concllde on the qualll,y of the spectra ancl the

penetrating porver of ltre 2.tj meter telescope ri'il-h ttre spectrograph'

flprr lray.reliltr.I HeoTartrIloHaplrbrx sBCBA qaCTO BOSHIIHaeT Eeo6xoAnI{OCTL

oerlrcTIMpoBaTr, XallaHrepr,lcTlrr(tl 3rr.rx o6.treI{roB c 6o.rr,rtltn pqBpelrleHIIer'I

;; ;;;;;;il'iurr, *rurrpr,rl{ep, Eer{oro,pbre BcrrhTrurr,r 3Be3it rrrrra uv cet upo-

AoJrE{alorctl JII{UIb IIecHdJIlHo lluuyt. tr4-C"ra4oroolIe lIsn{cne}rllfr o6qero 6necna

TaHITX BBeBA I\IOiflot 6rrtr, BbInOJIITCHo C IIOI\IOIIIIIO lle1rpepLIBIIorl {OrOenenrpU-
.tecxoii Barrucr{, rro3BoJrnrotrIeil ua rcJrecKorax cpeAlrrlx pa3x{epoB lroJr}rlitTl:

Kpr4ByIo 6neCna c paBpelfleH:r'errr L cefi I'1 I'leHrIIIe Aallie IIJLI cpaBIlI'IIleJIruo CJla-

Oir*-J"urn; 1lo o6Dl.rnr,re I,IeroAbI perl,tcrparlltr{ cnel{rpoB o liorlotql'Io Sotonnac-
TI4IroK HeIlpItI()/(ITLI IJITI IrllyqeHr'rfl 6urc't.pr,rX BCllblfl]e-I{ /{a}I{e I]pI'I ]'lClIOJIl'3oBa-

nrn *pyrrrieiiunx re"rreclto;oB. I{,r:t pemcurl,{ roAo6nblx saAatI B }ipuucno.ii
,"rpodriur"ecl{oI:I o6ccpnatopur'r'AH CCCp l{crloJIr,B}erc.tr crcllr'i-aJlr'nr'rii 4uS-
pa*,.rro,rrrrfi crer{rp o;]r aS c c.Trer{rp oHIIo-c nrl,lrtccHrtl\I np eo 6p a 3oB areJIe}'I

(con). , ^'" "cii.*rporpas 
),c,rarraBJr,Baorcfr n rlo*y6s Hocnnra 2,6 n pedrJre*ropa

,on. u"un.'f . A.^tUlu1ra; cBeroclrJra ,xraro*eii olrrlir{Ir B ilro}'l Soxyce reJlec^o-

Onrltqecxal cxcNla clenrporpa{a npc4c'rarJreIla Ha dli'l' t'
Itornrauatopo, .""r".potpoti'u ,n""tt" ctlcplrqe-cxoc BepnaJro 1l :' ?9 :!::

nrrcneprllpyl.ql,Ir{ ,re}'Ietro^{ - pe,rlJrllHa - /\uspa*uno'Hoi'1 pelllcrltlr

ItiaO'r,,rripurlatat) c noHqelrrpaririet:i 110-51r 9o cllera Il ,rlrpoHor. clreHr-

paJIbI{oII UIrTepBaJre; B I(aqecTBc..Ha}lcpr.I llCll0JIb3}0TCrI 06'r,eHI'IIg HI',ruoIr
'i : 75 ,r^,, F : 1"05 n ,,0. ts {onyctc Ha}repEr ycrarr.o,"rcrr soroxaroll
DO}I, c ar(paEa noTolloro uaO6paXeulre AOIto"lxllTCJIbltoli'or]TllalecHoii cri-

"ra^ruri 
,"pL6p*aoroo"."o (c c-oxparrcriucl,r rlagrtrt a6a) na nreruty R HUFIQ-

fialrepe. Itorrc"pynqnx nplr6opa IosRoJr'1er nllolisBol(I1rl, cx'IeIIy pellterl{I'I }'1

o6'r.ori'rrrefl rrari cP o'
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[zcnepclrx crenrporpa{a oxono 55.Llnn, Ha oAr{oM crrr4Mr(e Mo}nHo rroJry-
gr{rb crrer(rp B rrHrepBaJre or(oJro 1000 A. ,(uauerp oceBoro ilyqna, rraAaroq,e-
ro Ea perrJrr{Hy, 60 auw,, TaK qro rrpr{ cnexTporpa$uponatrnr,r nporfl}r{eurrbrx
o6rexros Moxruo fioflyqarb cnenrpbr, rre Br{Hberr{poBauEbre tro Bbrcorc ,4o -]-35".
flpoapaunocrr [tnnoua I{ qyBcrBr{reJrr,Hocrr MyJrbrr.rtr{eJrosnoro {oroHaroqa

A/ettc

cDrrr. 1. Onrr.rsecriafi cxerra cfienrporpar]a

DOIIa rloaBoJrflIor uoryqarr, crrer{rpbr o:r o6nacur 6armreporcxoro cnarrxa
qo ?u = 7000 -+- 7500 A. Cmeua rrccJreAyeNror:r o6racrr,r cnexrpa npolrBBoArrrcfi
II0BoporoM perr.rerHlr. Ha rqerlr cueHTporlla{a lr,ueror:c.E paBABrr}Hrrbre [pr{B-
Morrn[ AJrfl Brrerrarb{paHlrrr cnenrpa cpaBHeHrrfl (ueouonan nauuouna), Il{enr,
cuexrporpa{a c aeltHatrr,uori rroBepxHocr610, I{ c IIoNrorqrrro [,rr{KpocHorra,
c$oxycltponalrHolo IIa IqeJIrr, rrprr xoporur,rx aruoc{epr{brx ycJroBr,rrrx reJrecnorr
MolnHo yBepelluo HaBoArrrb Ea o6T,0ItrEr 4o 1,7n\,5.

Paaperteune cnexrporpaSa orpaHlrrieHo IraBperxeHr{er,r COII u cocraBJrfler
0,05-0,07 tLtL, Ta:r. qro rropMarrbHafl rrrr.rllr{Ha lqeJrrr cnexrporpasa cooraer-
crByer 2,5-3',0 na ue6e. IJocHotr,xy ryp6ynenrnuii 4ncH BBeBAbr ta 2,6-n,
pef.uenL:ope, rran rrpanr{Jro, He fipeBocxoAlrr.3", ro nplr pa6o're c arI4M ctrer(rpo-

@zr. 2. O6rqnft BrrA crenrporpa{a, ycrauoBJrerrroro aa 2,6-u pe$aenrope
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tDlrr. 3. CnenrporparuMr,r Hecr{oJrrnrlx Eecraqtrorapur,rx o6rertor

Jt, I /J

cner, co6lrpaeurrfi rJraBHbrM Bepxa-

Bonpyr ou:rr,r.recxoii ocu nrararonleft
qeJrb cnenrporpa{a r rro6olr uoalr-

qr{orrEoM yrJre.
Vupaoleurae Kr{Hor(aMepoit uorHer ocyq,ecrBJr.flrbcfl HaH c rleurpaJrbnoro

rlyJrbra y[paBJreI{I{.8 TeJlecfiora, TaK r{ c BbrHocEoro rryJrbra ua6uro4arenelr,
EaxoArrqrrMc.E y cner(rporpa{a. ,(.na rouuoro orcqera r{oMerrroB BpeMeEr[ tr
AJrr,rreJr6Eocrr{ ar(crroBrrqufi m BarBopy H}rEor(aMepbr Mo)fler rroAnrIoqarr,c.fi
neuararoquft xponorpaft.

Onlrcannnfi crexrporpa$ (Cn0M-2) 6ul crpoexrrrpoBaE craprxfiM Hayq-
IrbrM corpyAHr{r(oM I. A. Mosuur,rM lr llaroroBJrer{ rroA ero pynoBoAcrBoM B
Macrepcnr{x o6cepnaropurr rpr{ yqacrr4z orrrrrxa I. M. flonona. Ha $w" 2
rronaaarr o6rquft Br{A crrexrporpaSa Ha reJrecxorre.

B re.reuue roAa c noMorqblo oflr,rcaHrroro cnenTporpa{a 6r,rnr floilyqeEnr
cnenrpbr Hecraqr{ouaprrbrx BBeBA paaJr[qur,rx rrrrroB (SS Cyg, UV Cet, cmu6yro-
Trrqecxr{x, nonrrx), rrJrarerapHbrx ryuannocreft, nnasapou. I(ax noxaaana
frorouetpuvecr(aff o6pa6orxa clenrporpaMM, loryrraelrrrii naarepraan ua6nro-
geullfi [puroAeu B ocr{oBuoM AJr.fl HaqecrBeuuoro r.rByqeHurr cuexrpon. 3ro
cB.flBauo [pe)r(Ae Bcero c p.sAoM HeAocrarxos EOfI: c HepaBnoMepnocrbro qyB-
cTBtrTeJILflOCTI{ rIO TIOJIIO, C AIrCTOpCrlert aterrponuofi ouruxr{, c fionr{}xeul,reM
xoETpacra rrptr gJreHTpoHrIo-orrTr{rrecftoM ycufieE.fifi .EpKocTr4 1T C ]f,Ailntfiieu
BaMernoro ([ryMaD SOII - rax saebrsaeMofi MuorosJrexrpouuofi evrnccvv.
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Ha {rar. 3 npune4eubr perrpoAynqlrrr Hecr(oJrbl{rrx cnenri]orpaNIL{, IIosBo-
Jrrrrcqr{e oqetrurl qrcroTy IIoJIyqaeMbIx c[er(rpoB. llponuqanqyrc cllJry [pII-
6opa uoxruo oxapar(Tepr,raoBarr, aKcloBI{I{I{.EMrr, c Itoropttltit 6r,rnr rloJryqenbr
arr{ c[enTporpal{Mr,I. Hanpuuep, Sororpar}uuec1ylo qacrb crlexrpa 3Be_qrlr.r

AD Leo (a, : 11,') y4anocb BaperncrprrpoBarb Bo Bpelrfl BcIIrIIIIHI{ t8.V
1965 r. c rpeueunt'rM IlaBpcIxeHI{eN,I no 4 cen; crrexrp HBaBI'IsBeBAHoro paAl{o-
uCTorIHrrKa 3C273 (ruy: L2"',7) B ?r{eJlro-Beneuofi o6nactn 6r,u uonyuell 3a

3,5 nu,rt; crenrp Hosoii lepny.neca 1963 r. B o6racrl'I He6yr.trpnblx nunlrii
6r,rn nonyueu oceulro 1965 r. (xor4a ffipe - l3*) za-3 u.rtrt.

Aeroprt BErpax(arcr r.ny6oHyIo 6;raro4apuoctr, B. tr4. Ilponuxy 3a rIoJIes-

Er,Ie coBerbl L{ tloMoqr, [pr{ Bbl6ope lt locrllpoBKe olrrilrlecxoi'r cncrel{br cilexT-
porpaSa.
Ilon6pn 1965 r.
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t( ATAII{O ITPI4 rIEC Hmft I4SOXPOMATI t{ECIt I{ Il TE JIE CI(OII
' I. M. Ilolmoa

Paccuorpeua cBerocr.rJrr,uafl BepnaJrbEo-nrrEaoBag crrcreilIa c [nocKIrM rIoJIcM, coBep-

rrreHrrurr rrcrpaBJrerrlreNr a6eppaqlrfi Arfl 6orr,moro yrJla troJIE r{ mrlpor{oft cfieltrpaJlluot
o6racrrr; (fonyc cncrertri Br,rrrecerr Ba [peAeJrr,r r(aMepEI, qro [peAcraBlset 6olr,rure ygo6cr-

Ba Anfl na6,nro4enrrl. Cucrelra fipeArraanaqeua AJrrr [ctroJlbaoBanlrrr B (aqecrBe HaMei]Ii

cnerrrporpa$a, a rar(?r{e AJrfi rrefiocpeAcrBeErroro $ororpafuponanlrs ue6ecur,rx o6t'enros
(acrporpa{rr).

A CATADIOPTRIC ISOCI{ROMATIC TELESCOPtr, by G. M. Popou.- A fasi'
speed mirror-lens systern rvith a flat field and corrected for aberration in a large field
angle and rvide spectral region is considered' The focus of the system is not' rvil'hin the

carnera and therefore tlie instrument is very convenient in obsert,ations. The system is
proposed for application as a camera of a spectrograph and also for direcb photography

of celeslial objects (asi,rographs).

B uacroaqee BpeN{fl rrBBecrHo N{rroro paolturlnhrx rl,rflots Bepr(aJIrrHo-JrI{E-
BoBr,rx clrcreM. It nan6onee yAaqHbrM cr{creMaM Bepr(aJrbI{o-JIr{HBoBr,Ix reJrecno-
noB cJreAyer orrreorr{ cr{crcMbr B. IIIun4ra u A.A.Maxcyrona, a raKir(e ptIA
Moi(rr$r{Har{ufi aurx cr{crelf. Tax, Eaynepc [tl upeArrox{IrJr HecxoJrbno Merrlrc-
I(OBbrx HOHrIeHTpr.{qecfirIx clrcTelr c r{eHllcr(oM, axpoMaTr{SoBaIIIIbIM rIyTeM

cHJrel"rKrr ero !r3 AByx copToB cTer(Jra o paSruqEbrMrl Ar{clepcl{trMtrr, Eo oAI{Ha-
}IoBbIM cpeAIII{M IIoKa3aTeJIeNI IIpeJIoMJIEHufl. JIi,IH{YI [2I AXPOMATI{BYET HOII.
rleurprrqegxyro Mer{r{CHoByro clIcreN{y MaHCyroBa IlocpeAcrBoM ac{epr,r'Iecnof,
rrJracrrrHlr, cocroflrqeir IIB AByx coproB creHJIa. Cuctelra, [peAJIo]fieHHafI B

cailroe flocJreA]ree BpeMfi.II. I1. ApryHoBbrM [3], crpaAaer ocraroqulrM xpot\{a-
TrI3MOtrI, a [OJre ee ]IeBeJII{Ho }McHplrBJIeIro.

B 6onsuruucrne nepequcJreFlrrbrx crrcreM (ea r{cnJrloqeulreM crlcrer,Ibr
II.II. ApryuoBa)SoKyc HaxoAr{rc.rr Brryrpr{r{rrcrpyN,Ier{ra, qro coBAaer BuasureflE-
nr,re neylfo6cTBa rlplr eHcrIJryaTaIItr{I,I, a Tan}fie AeJIaeT BaTpyAHI,IreJrl,I{brr{ (a

Baqacryrc Lr r{eBoBMo}nH6rN{) r{crroJrr,BoBa}rr{e rpoMoBAHoiir aJrexrponuorl alna-
parypbl (9OlI'rr, reJreBI{BI,IoHI,IatI rexHIII(a,6oroMerpll) , rrpulleneulle crrel(rpo-
rpa{on c 6onr,rrorl Arrcnepcrrer:r, rrMerotrtrr{x, Kalt [paBrrJro, BIraqr{TeJIEEbIe
ra6aprrtrr trf Bec, u 4pyrort rportoa4xofi a[[aparyprrr. C etoll TorrKI'r SpeEIrf
y4o6na cllcreMa }taccerperra, SoHyc Itoropoll N{oEtI{o BLIEeoTI{ 3a IIpeAeJIbI
IJIaBI{oro BepI(aJIa I{ TeM CaN,I6III npeOAoJIeTb yIIoM.flHyTbIe Br'IilIe TpyAHoCr}I.
OAuaro HJIacc[qecnarr clrcre\,ra Haccerpeua I{Meer oqeur, t[aJloe noJleBHoe
IIoJIe II cocrol{r I{B /IByx ac{epu.recHl{x noBepxHoCTeI"I, TpyAHbIx B llsIoroB-
.JIO I{[II.

Cyqecrnyror rarlrie clrorelrr,r 13axepa [4], upeActaBJl.flrolqtte co6ol"I Mo-
gu$lrqupoaaHHbre crrcrelrbr lllrvnr4ra, oArraxo 3TI{ cI,IcreMbI ran}I{e coAe}lil{ar
gre nec$epr{qecxr,re rroBepxuocrlr.
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Meuficnosafl crrcreMa ltaccerpena, npeAJrolrreHuafl A. A. Marcyronuu,
trpoqe B rrsroToBJreEr{r{, Ho Ao Hacroflqero BpeMeEr{ ee ue yAanocb BbrrroJr-
uI{Tb Aocrarorrno cBerocrrJrbuoir, ruupoHoyrorruofi rr c rrJrocnr{M rroJIeM oAEo-
BpeMerrEo.

Eayeepc [1J npegnornr{Jr cr.{creMy rrrna HoHqeHrp[qecxofi MeErrcltoBoft
clrcreMbr Haccerpeua c BxoAEbrM Bpa.qfioM B rleurpe fipr{Br.raubr r{ axpoMarr{Bo-
BaEEbrM MeEI{cItoM, cocroflqr.rM Ira AByx coproB crexJra. OAsaHo ETa cr.rcreMa

Aaer xopouee uao6paxenr.re roJrbxo B r{er{Tpe rroJrfl, B To BpeMfl r(an BI{e oca
ouo peBno [oprrrrcfl r{B-Ba xpoMarr4qecxoli a6eppaqr'rrr yBeJrr{qenu.fi. [arr-
sefiruul.I paaBr{rr{eM Mo}nuo crrr.rrarb cr{creMy, onrrcaHHyrc T. C. Benopocco-
rofi, H. B. Mepuau u M. A. Cocuuuoii [5]. 0ro MeHrrcr{oBafl fiourleurpuqe-
cr(aff cl{creua Haccerpeua, axpoMarrrBoBaHna.fl nocpeAcrBoru ac{epuuecxoii

E

Cxelra raraglrofirprtrecftoro rrBoxpoMarrrqecrtoro reJrecfioria
XoA ry.ra ilor{aaaH r oSparrrolr }rarllaBJrerrlrr - ryr{ HaH OLr ucxolur rra rlorryca cucrcilrrl

trJracTrrHr,r, cocroarqefi r{B AByx copToB cTeHJra. He4ocrarror\,r ee cJreAyeT cslr-
Tarr, cJrox{r{ocrb r{orrcrpyr(q[r[ (rpu nlrnau r.r ABa Bel]Hana), a rax]r{e rrcfip}rB-
Jreur{oe lroJre, rre noaBoJr.flrotqee r,rcrroJrbBoBarb cr{creMy AJr.fl pa6orr,r co cBero-
ilpr.reilrEr{Kar{r4, rril{ercqrrMrr rrJrocxyro rroBepxHocrr ($otonnacrr.rnma, 0On).

Mrr aa4anrtcb rleJrLrc paspa6orarr, cucrelry reJrecnolra, rro BoBIvro?I{Hocrrr
cno6o4uyro or HeAocrarfioB yrror{rrHyrbrx crrcreM rr B To ,r{e BpeM.E rrMeloqyx)
AocraroqHo npocryro rioncrpynqrrro. 3a ocHoBy 6rua nr,r6paua (cnr. {urypy)
cxeMa rrlrra ((MeHIrcxonr,rrt Itaccerpen> c r{BoxpoMarrrqecxr{M l,renlrcHou. Tep-
Mrrrr (r{BoxpoMarr.rsecxur,i>, upegnoxrensr,rii II. fL AprvrroBbrM, oBHasaer Becr,-
r{a coBeplrrelrHoe r{cnpaBJleErr{e xpoMarr.rqecroii a6epparlrdrr B rrrrpoxor,r cner{T-
paJILHON{ yqaCTI{e, nOJIyqaeMOe B O[T[rIeCHIaX CIICTeI\,IaX 6eS I{CnOJIbBOBaul,r.fl
pa3fiuqHbrx copToB orlTrrqecHoro cTe(Jra, a nyreM LIcrIoJrr,SoBal{I{.fl JrIrHS I,r3
oArroro copra crefiJra r{ BepHaJr (cyqec.rnyer rr oA].ruoqrrafl l,raoxpoMarr,rqecxa.fl
JruHBa - MeHr,rcH Marcyrora). B eroii cr,rcreMe yAaJrocrr [oJryqurr BecbMa
coBeplneunoe lrcflpaBrlenue [orrru occx a6eppaqufi, uro o6ecneqraro r{crroJr6-
BoBaHIre 6orruroro rr rrJrocHoro uorn (4o Bo uo guauerpy) uplr BHaqr{reJrr,Ho},r
orHoctrreJrr,Eol\[ orBepcrlrn (Ao 7 : 2). CncreMa npeAr{aBHaqeHa AJr.fl r.rcroJrr,ao-
Baurrfl ee B Haqecrne {ororpa{uuecxort HaMepr,r (acrporpa$a), a ranxe n xa-
qecrBe r(aMepbr crrexrporpa$a g;rr perucrpaurr[ cuer(rpoB c rroMoqbro SOfIa
n froronnacrrrllxrr. Bce paccutrraHHbre crrcreMbr lrMelor npocrylo B r{BroroBJre-
uun cSepuuecxyro onrrrr{y.
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$ l. A6eppaqur guclreMbr

Mu 6y4eu I{CIIOJI6SOBa1r, o6qe-npllHflrble B OreqecrBeuUOfi JIIITepaType

o6oauaseEfifl r{ rrpaBrrJra BHaKoB [6]. XpouaruqecKlre a6eppaquu, oqeBuAHo,

Molr(eT BEecrI[ ToJIbKo MeHucR; xpoMaTlarlecl(afl a6eppaqlrfl IIoJIomeul{fl Melil{cna

rrcilpaBJrerra [7], ecnu Bbrrrofi]reuo cJreAyloqee coorllolrleur{e Me}fiAy paA[yca-
Mr4 I( TOJIqTIEOft MeIrIlIcKa:

#:ff, (t)

r[e 11 v rz- paAllycbl rlepBofi u Bropoii troBepxHocreft MeHtrcHa, d'- totr-
qLIHa MeIIIC:nA, n - [oI(aBaTeJIb IIpeJIoMJIeEI{.fi CTeKJIa MeEtrCI(a' -BrpoueU,
Br,rqr,rcilLlrerbuafl IrpaftTIIHa IIonaBbIBaeT' rlro yCiloBI'Ie (1)r upu6ruXeUuOe
r{ AJIa IIc[paBJIeEIIfi cfrepoxpo.\.rarl,rqecrofi a6eppaquu Ha BbICoKIIx BoI{aX'

6ilusxfix fi l(paeBoft SoIIe oTBepcTl{fl o6texrrrBar r{eJrecoo6paago BBoAIITr Ee-

6orr,mofi xpouatuau floro]fie,;fl, 6epa AJIfl orlro,,,e,u',..(r1 I rz)ld HecHoJIb-

Ho 6orbrrrra6 ruar"nro, qeM aTo cJleA]rer lra Sopruyno ({).,{nr nrrultcJleHrrr

xpoMarIIBMa IIoJIo)I(eEIIfl ra C+epoxpoMaTrtqecfioft a6eppaqun Ea BbICoHI'IX

aouax (qe;recoo6pasrro paccMarpr{Barb aru a6eppaqr{r{ BMeCre, He pa3AeJlfifi

r,rx) Mbr BbIBeAeM 6oJlee 
-rosorre 

Soprtay;rrr, uerrr rpy6o flpu6lrlffieulloe yCJIoR-rIe

(j'. ur-oorqr* {oprvryn AJIff rplrro,oMerprqec*oro pacqera xoAa lyua [61

noJryquM (upe4rtrer- EaxoAr{rcfl B 6ecHoHesuoctn)

. lt - At n sin uz lt' I A1n sitt u2
llt: llz- afCSIn -= ,,r, + aICSln ,, (2),

rge lt - BbICoTa IIaAeIII4I.TI lyqa, [apaJIJIeJIbHOIo olTI4qeCKOfi OCII' Ha IIepByIO

rroBepxgocTb MeEIIcKa, A1 - paccTosnue MelI{Ay qeHTpaMI[ I(pI{BI{BErI 1repBoft

II Bropofi rloBepxuocrefi neuucxar uz:&rcsin hfnrl- arcsin hlrt- yrorJrysa
c ocblo IIocJIe IIpeJroN{JTeHrIfl qepeB IIepByIo rloBepxHocTr, MeHIIcHa. (Dopn'lyra

grn {oxycnoro paccroflI{I\fl f rreHrrcHa rrMeer Br{A

(3)

Paegocrr {oxycon AJIfl AByx paBillrqgElx AJILIH BSJIH f1 .]I. 12 CBera IIoJIyrrI'IM'

upo4ll{{epeoqrpouuo {opuyuy (3) uo f rr eaMeHur 4u{{epeuqr{arlll rpl{pa-
trIeHIrtIMrl: 

- /z cos ,, [(rs)r, - (au)r,]i^,-ix,=ff'
Vrr.t, yqurr,rBafi r{aJrocrrr }rJI& 231

+- _+- -! Ar I ltz- - lr l(ue)1,- ( rr)r,I
(4\

rlo orllollre-JIernO Br,rs[Cilr4Tb TaI(Xte U xpOMaTIISM yBSJII4II9HI4.;I B IIpOqeETax
Hr.rro K soxycuonry paccro.Errllro:

tt ,:, lt,, . l0Oo/o - _ (us)^,- (us\\, , IOO%. (5)

I Sopuy-Paanocrs (rzr) rr - (rJ 12 Jrerno Hallrr, upo4uS$epeuqr{poBaB rro

Jry AJIfl zr3 rr saMeHIan 4u{{epeHqlla,lbr rlpr{parqetrIlrrMrr:

(uo)r, - (uz)x, =

/ A, COS t/o \
hLnll*:= , )\,r coszi /

,lrh
f :-=-
' srn z/B us

+I
I- hL,n

r -"------ -.;-- ,:n,'rV,-l#f

- hLn
4--l

1l"f r+

n2r 2 cos i2

,4rA,r lsin u2- cos"r-fL-)
L hri COS ,t J

/ A,\h^" \l !; ) 
_A,ha,nn2rz - ,rr,

12 COS 12

(6)
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llono;atrr (ur)7, - Qtu)1,, paBHbrNr HyJTro, rory.ruli Sopuyny (1). Eonee
TOqEyro sopruyny AJrfl xpoN{arrrsN{a yBeJrrrrreHr{.s, Aaroqyrc flyqxlee couraclre
c rpl{roHoMerpHqecHuM pacqeroN{, Mo}r{Ho IroIIyqtrrrb npyrr.{N,r cnoco6orrr: Ha-
npaBIrM Ha MeHI{c}t IIapaJrJIeJILHr,rii nyuon i]yqeir, IIaKJroHeHHr,rr,i n ocl,r Ha yroir
tD, [ilfl noToporo HaxoArIM xpoMaTr{3r'I yBeruqeH[fl; TorAa pa3r{ocrE nocrleA-
HI{x VUIOB u" [,[IfI IIpe"IOMIIeH]ILIX qcpeS IIeHI{0H tyvett c pa3JluqEr,rN{r,r AJrr.rHar\{r{
BoJrI{ 11 u 1,, 4acr HaNr xpoMaruBM yBeJrurreHr{rr B yrnonoi.i i\repe lxp.yo. Jlerxo
BLIpaBI'ITb 3Ty SaBI{CI,I},IOCTb B fIilHON{ BLIAe:

ir:* -fur- arcsin h-l Atn sitt(ue'rto) 
f arcsin hl Atn,j..(tqi-u). 

(7)lll'2 ' f.t

llpo4I,r{{epeHr{r,rpoBaB 77, rro }, u aauenr,rr 4r.r$Sepeuqr,raJrr,r npr,rpaqourrflMr,r,
roryqr,Il{

I*r,.yu : (rr)r,- (rr)^,= * Fi,'l'1 cos z1

/ A, cosi., IftA,,{t+--- ;)2 cost- I' l' r........................................ ._
rz:r2 cos l2

/-
zl.Ln I sitt a, - cos a,.\ ft\

/ln/'t COS z1 /+ (8)

(e)

'34ecs lt, B orruuv.e or (2)--(6), neupe4craBJr.Eer co6ofi Bbrcory naAeHufl fiyrra
IIa nepByrc IIOBepXHOCTb MeHIICKa, a flBJIfleTC.g paccToflHrleM ilyrra oT r{eHT_
pa KpITBI[3Hbr nepBoii rloBepxHocrrl N{eHIrcHa; yurr,r B rrBr{oM Br{Ae B6rpa}fiarorcfi

.TAH:

lr lL
u.z : w + arcstn - - arcsin ;i,
1, Altt sin (u1 | tu),: - at'csln ,,r:- ,

z2: arcsln

/'z cos a.2

It i- AttL sin (u2 J- ru)

'feueps paccMorplrll Iro[]loo o6 ucupanreurru ( -cnoir xporrrarr,rrrecnofi a6ep-
paqrrr{, .frBJr.Eroqer:rcx cynruoli xpoMar[qecxori a6eppaqr{r{ rroJroxeHrr.E r,r cse-
poxpoMarrrqecHol:i a6e1tpaqnr,r. Br,rne4err {oprryry Arrff flpoAorrnori ocesoit
xpoMarr.rqecxoit a6eppaqr.rr{ MeHr,rcHa. tr4e Soplryn AJrfl rpr,rroHoMerpr.rqecHoro
pactrera xoAa ryqa [6] lruecu

/...: _ s:, _ r.:sitt i.,' 
.

SIII. Il;3

Ilpoandi{epeur{r.rpoBaB ero Br,rparrreHr{e rr 3a[,rer{irB 4r,r${epeurlr,ra.rrbr npupa-
qeEr.ItrN{II, noJryurINI

rAe

A- | 
- 

r'2(clga3sinll' Arz3- eosi,' Al.3')
dty--

sin rz3 '

Liz' :
J/r cos ru.: \A,Lt, (sit'rut- ,+l- /t/.t COS , r I

12 cos i2'

Ltr.u: (tr,r)1,, - (u3)t,, oilpeAerrflerca dropuy;rol1 (6).
tr{a Soplry.rrr,r (9) cne4ycr, qro rpr.r AuB : 0 [ucupaBJreH xpoMar]ra\{ ytse-

rlIseHufl corJracHo (5) I xpoi.rau.r3u no,tIonrer{r.rfl rre paBerr rryJrro }r uao6opor.
Ier,lcrnuren6Iro, Br,ILIr{cJreHr{fl rroHaBr,rBaror, rrro i,rBoxpoMarlrqecHrlli rueHucr
MaHcyroea (c Itcupau.uerlHbr\{ xpo}{arrr3r'roM uorotieur,ral o6;natqerer BHaqr.rreJrb-
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:EbrM xpoMarrr3MoM yDeJIIIqeEIIfi (atOt. ne4ocraron oCo6eUEo uysctBl'IreJlell

lpII trctroJIbBoBaIIIII4 aooat"r* MeEtrcHOB). Salretuu, rlro B IIepBOvr npu6;rume-

IIIII4 B [pI,IBeAeEELIx Sopruyrax lroxrUb BaMeHI4rb peaJlbuble yrJIbI IIapaKcIIaJIb-

ublMu, BBflTbIMU Ir3 rIapaKCUaJIbIroro pacrlera.
CneAypqefi BaAasefi fiBJrfiercfl ucnpaBJIeHIIe cQepl4secKoft a6eppa4vfit cu-

.creMbr.'il{", uru.nrr&op*V"V4nn c{epuuecrofi a6eppaqru crrcTeMbl B o6par-

.rroM xole ty.ieftcHaqaJra n o6qeu BtrAe, a BareM rIpIrMeErrM ee H paccMarpl'{Bae-

.ruoft cncteue. flpuueuar o6qrae {oplrylu AJrfl rprlroEoMerprqecftoro paenera

xoAa ryqa [6], nolyqrM AJrfi oAl{oft rloBepxEocrl{:
. Ht ---^-'-^ l'Ir

ttz- \tL + arcsrn;;; -' arcsrnffi r

TAE

4,,

fiTIII

Orxy4a

Ecru uao6paE(eHrIe HaxoAlrrcfl
IIIAET BI,IA

Hr: nt (" - st) sin 11'

AByx rroBepxHocrefi:
tr.z fi,

lt; -- llz + arcslll x3rz &t'cSln;; r

r\e Hz: Hr* A1n2sinU2 tr A1- rz-rt.l-dt-paccroaHlle l{e}fiAy qeHr-
paNIII HpIIBI{anrr uepnoii n atopoir IloBellxuocrlr. l1po4onnrafl sToT npOqcCC'

loJryquNl Arrfl 7n froBepxHocrei{:
t-'tu / lI, if, \t)m+L:u,*) (arcsin '^i 

-arcsin-i-1 t 
.""' 

t"-'t'' 
""'i I '

'l:'i

rge Hi: Hr* ) -4,-, nusint)'), rlpl'lqeM Ao: O, Au-1 cyrr' paccroflrrllfl
V:1

lleln4y qer{TpaMr{ r(plIBlISHbr AByx coce4Hllx IIOBepXHocTeII.
Bneaem nenuuuny q, FIaBBaB ee yrJroBor"I cdlepusccxort a6eppaquefi:

T -- uo - am+lt (11)

. | "-,sin 
i- 'l

r;le uo : arcsin I ry I , npruo* r^ - sr,' ecrlr paccroflHl4e or uenr-- L r__so J

pa RpIIBI{BUrr uOC;re4rteli uonepxgocrl{ Ao IIapaI(CI{aJILHoIO uBo6pameHufl.
Jlerxo BrrAerb, rrro ecJru rl : 0, To r{ [poAoJrrrHatr c{epnuecxan a6eppaqua
crlcTer\rbr paBHa HyJIIO; AefiCTBuTerr,HO:

1l : tto 
- 

U.r1- 0,

. I ,*sin l- Iafcslnl-]]--l'-z./"*+t
L tr,, - to -l

, n slll zm,ffi-(r*-s*): As

B 6ecxoneqllocrrl,

T: - LLm+t

(10)

: 0. (L2)

ro Br,rpaHeHue (11) rrprrHr{-

Bsrsrcneuua no $opuynant (10) - (LZ) yripotr{alorc.E, a qlrcJro Brlasaulr{x
qu6p, c r(oropr,rr,rr{ BeAerca pacqer xo4a 4eitcroureJrLuoto fly.ra, yN{eHLuraercrl'
ecJrrr r{crroJrr,soBar6 cne4yrorlur,i [pI,IeM. ,[,ln olunouuorl uonepxHocTlr [oJIy-
qH[,I

u2: a.csin l\+arcsin ]lL 
-arcsin 

J!l- :
ttJ" lr.lt'r t\t'l

,, t 1 t__ { \-, 41f-' 1rr /_1_)',_ /L\r'l+...,- "1\nr.P -r n-.rt- ,urt )t 6 L\r,1') t \rnt - \",,',/ r

rge P: /r -,9r.
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,[.ra 4nyx nonepxnocrefi:

AJIfr

LLs: uzf arcsin # -urr.in ff, ,

Lt,: Ltz+ H,(#- #)* +it(#),_ (#),]+ . (13)
Ilpeo6pasye*r Hr:

Hr: Hr{zAp2siny:lt!)9 "r"yjffu * Aflzsin (u2)6,

rEe

(u,)o: arcsin.ff1 (* * *,- #) : u, (# + * - #) *
+#i(#)+ (#) - (#)l' r-

Taruu o6paaolr, pagHocrb uz - (u)o: 6r Jr€rno BbrpaarlTb B Br{Ae crerreg-
EOTO PflAA CPABHI,ITEJIrHO IIPOCTOIO BIIAA. YSUrrrSA,fl }IAJIOCTI, 01, II€PENI{1II€1\I
Bhrpa)ileHrre gna H, B Br.rAe

H2= H1{ Ap2dlcos (22)6 | Ap2H1({" ** - #) (14r'

Saner:r.ru, ur:o nropor,l (ne.nrauefinrrii) uueu Br,rpalr{enrr.fi (14) uan, rroaror,ry
ero BblrrucireEtre Molr{er npoI4SBOAr4TbCfl C MaJrhrM ql{cJrorvr BEaqaqux qu{p.
flo4cr:anra trorryqeuEoe Bbrpalxeurle n (13), uait4elr zz3, rrpuqeM B Br'rpalr{egr.rtr
({3) rce uenr.ruefisbre rrJreur,r Mo}r{Ho Br,rqr.rcJrrrrb c },raJrbrM sucroM Bgaqaqr.rx
qtr6p; IIo cyrqecrBy, roJlbno pacser rrapaxcrra;rr,Hbrx Beilusuu (tranefiao saau-
c.firqrrx or 111) cJreAyer Becur c 6orrurofi rosHocrErc. Sror ilprreM JrerHo o6o6-
qaercf ua cnyvaft npor{sBoJrr,Horo q[cra rroBepxHocrefi; on ue rpe6yer npeA-
B-aprrreJlbrroro pacqera xoqa 4eftcrBr{reJrr,troro Jryrra B orJurque or {opllyt[tep6epa i6]. AaruIrc MeroArrr(y qenecoo6paBHo rrcrroJrbgoBarb rar(]fie r{ trprr
BblqtrcileHu.flx na 3BM B Tex cilyqa.flx, RorAa rorrHocrb pe3yJrbrara, AaBaeMoro
uamuHofi, HeAocrarosHa (uaupulrep, trptr pacqerax grunuo{oxycHr,rx crrcreM
Ha }ramr{He ruua <Muncx-l1). flplruenrlr renepr, BbrBe,qeErrbre Sopuy.rru 4tr.
c$epn_uecxoft a6eppaqnn r uameft cr{creMe (crra. {urypy). Irs y"iouot c{epu-
secmoii a6eppaqutr n o6paraotr xoAe [orytrr{M

++++
;u : -rT:il- 2 arcsin ! + rarcsin 11' - . lrsinrz, +

11 12

++- ++-_
Ht-Ar sin us . Ht - At sitt uz * 1z sin aa

f arcsrn- *_.- -alcsrn:nfs fg

++--+-_-
. H. - A,sinug* /zsin us* Asn sinun,

+---T.
nr4

+ +_ ++ +_
, ^_^_:- Hr- Atsina2f A2sinus* Asnsina4 ,-; iifCSlir

f4

+
? LI,
,rr : afCSIn E- + ,

rI-s1

rAe

(r5)
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Vcnosre uacruta6a, ecJIII [peHe6peur oqegr] narofi ouruqecxoft cnrofi Megnc-
fia, 8atrI{IIIeTCg B BIIAe

+224d
--_I_J--4+ I 

- 
I +e - 

r t
I'l l'2 ll tt

r4e;, ir- prorrcbr troBepxuocreft trepBoro r{ BroporoBepr(aJra; E- pur-
'cToErlr{e Me}rqy Sepr(aJlaMr,r.

Tan xaH fiou.crpynrrrBrrr,re aJreMeETEr MeEtrcr(a Ee BxoAET B ycJroBr.re Mac-
rura6a (16), ro rctrpaBJreHlre c{epnuecnoft a6eppaqrrrr cr{creMbr y4o6uo nporr3-
BOAI{Tb, BapblIpyff paA[ycbl I,I ToJrrqr.rEbl MeHr4cHa rr B To 

'fie 
BpeMfl cJIeA.f, Ba

Teu, uro6r,r ero xpoMarr{qecRrre a6eppaqur or(a3aJrrrob B rrpeAeJrax AorrycHa.
Bseocesbre Mor{oxpoMaruqecxr.re a6eppaquu B MeprrAr{ouanr,Eoft unocxocru
y4o6uo ucllpaBJr.frrb, MeHflrr paccro.frEue d, lreulrcna or BToporo Bepr(aJra,
Irpu aroM csepuuecxag a6eppaql{ff ctrcreMbr BecLMa MaJrO MeEflerc.E, rroroMy
qro, r(an BrrAEo ua {opuynu (15), nenruuua di (exoaflqafl.R i, :ir-*r, *
+ 4) r{Meer Mno}r(r{rerreM BecbMa MaJryro BeJrrquEy sin zf.

BmsIacflen[e BueoceBbrx MolroxpoMarr4qecnr.rx a6eppaquft B Mepr{ArrorraJrb-
goir. urocxocu.r ygo6uo upor{BBoArrrb ran}He n o6paruou xo4e nyuefi, pac-
'cMarprrBaff Jlyltu, IrcxoAflqr{e r{B BlreoceBort to.rxu rrJlocnocrr{, npoxo4arqeft
qepeB fipyx(oft EarrMer{brrrero paccerrBaurr.E (4,nr ocenori cSepuuecHofi a6eppa-
quu) uepueuAr{nyirflpuo n orrrr{qecxoft ocr ctrcreMbr. tDopmyaa AJrfl trocJreA-

Eero yrJra z16 B aroM cJryqae r4Meer BLrl{, aHaJrofuqunrfi soprvry,re (15). Bauerulr,
rITo ycJroBrre flerqnanr AJIfl noilyqeEr{.rr trJlocnoro rroJrfl n etoft cr{creMe BhItroJI-
ufierc.fi Jrrrrrrb B rrepBoM npn6.nurxeur{8, rroaroMy paArrycEr rrepBoro rr BToporo

BepKaJr paarrqHBr (yc.nonne flerqnanr rpe6yer, sro6u 7, =7), flocre4nuu
aralroM flBJrrrerc.fl pacqer carr{rraJrr,Hnrx nyuefi (naupuruep, ro {opuytalr,
trpeAJrolr{eHuurvr lepq6eprepoM [BJ), a raH]fie r4 Mepr4Ar.roEaJrbEoro [yqHa Afifl
p_a,sEbrx AJrrrE BoJrE. Mtr sbruouulrJrr{ or(oEqarenr,gr,rft pacqer cr{creMbr Ea aBM
<<Muucx-l>, rroJrbsy.rrcb {opnaynaulr lepq6eprepa.

$ 2. Peayrbrarhr rrlsucJrenufi

KoucrpyxruBH,r,Te oJreMeET6r r{ ocraroqgrrre a6eppaqllu paBJr,qEhrx Baprratr-
ToB cl{creMrr, o6tta4alorqr{x paBIrbrMI4 cBerocr{JlaMrr, {oHycurrrralr paccro.Egrr.rr-
M4 I{ troJIeM Bperrrrfi, Aalrbr B ra6.lruqe; rroJre BpeErrfl y Bcex Bap[alrroB rrJroc6oe.

-42,
-48,
-115

-106, 
i

10

62
20

55 ,5

-165
-169 ,

-690
-639
7,5
540

-L9tt
301

-tB6
-195
-690
-uJt)

510

-194
310

-400
--4r1.

-1840
-1705

20

1440

BOB

-600_616

-2760
-256Q

30

2160

-783
1.210

1'.

A
269a
08.
6G,
zu)

D

109
1.:2,I
0,02
9,02
0 ,03

10'
50

657
L: 3,37

0,03
0,03
0 ,03

60

200

657
L:3,87

0 ,02
0 ,03
0,oz
6"
170

1.751.

L : 4,11

0,015
0,02
0,025

5o

400

l

I

(1 6)

2630
1. t 4r4

Q'oza
0,03
0,039
4"
600
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r1
f2
rg
f4
d1

dz

da

s'

B ra6nuqe [pr.{BeAerrbr: paArryobr rroBepxEooreri cucreMsr ri (n upxnoM xoAe
nyva); ToJrqr{Ea MeEr{cHa d1, paccro.rllrtre Me}r{Ay MeErrcr(oM rr rJraBrrbrM gepKaJIoM
dr, a raxrne paccro.rrEtre BropuqHoro BepftaJra or rJraBEoro d,r; zaguuir orpeaox

Houep rapuaura HoMcp BaDuaEra, l,l,l.l 5 L z 4 5



(paccronnue {oxyca or rrocJreArreft uonepxnocrrr c}rcreN{rr) s'; {onycEoe pac;

"ror"rra 
crrcte*ur- f ' lr otnoctrreJlbnoe OTBepCTI{e ,4. [a.nee AaHbI MafiCI{MaJIL-'

Hbre BeJrrrqlrnu a6eppaqurl - Arrar{erp lrpyx{r(a EaIr}IeHLIxero 
- 
paccel{BaIIrI.B:

20ga (na ocu), ltax^cuMaJIEHLIe paal{epbl. IIflrHa paccel{BaHl{fl 09, Ati lliSl
rtorrfl w B Mepl,IAl{onartsoii IIJIoCHoCTI{ (yron- 2rr IIpIIBeAeII B npeAnOCJIeAIIeI4

cTpol(e ta6.lllrqu), MafiCIIIIaJIbHble paBMeprr 0G, IIfrEa paCCeIIBaHl{fl B caII{r-
ra.rsnoft IIJIocHocTI{, HaHJIo}IeEHot H oiu cIIcTeMbI Ira yIoJI l, (nneocenlrd'

a6eppaquu BbrqlrcJr-flJrrrcb rrp[ ycJroBrrr{, qro BxoAHofi apauox cl{creMr,I coBI\'IO-

qeE c rleHrpoM KprrBrrBHbr n-epnofi rroBepxHocrn cucreuu). B*nocre4ueft ctpore'
ra6ruqrr trprr"4-"*t AuaMerp BxoAHoro spaqHa cl4creMr'r 2,^,8"" Baplra-Irrbr'

rrpeAcraBJrer{Hr,re B ra6nuqe, paccuuranri AJrE crefiJra JIIt5 (z : 7,4781);

IrOKaBaTeJIb IIpeJION,IJIeHI{fl STOIO CTSHJIa AOCTaTOqHO 611UeOH fi IIOfiaBaTeJIIo

IIpeJrOt\{JreHr4rI IIJIaBJIeHoIo I{BapIIa, IIOATOMy MO}I{HO saMeIIflTL ctennO JII[5'
IIJIaBJTeIIbIM HBapqeM, qTo IIOBBOJIXT LICIIOJIbSOBaT6 CIICTeMy B AaJIeI(OM yJIbTpa-

{uonere. Bnpou-erra, AJrf acrpofloMrrsecHr.{x ua6lro4euull, IO-BUAtrMOI\Iy, Mo]r{-

HO AOBOJILSTBOBaTT6fi crel{JloM tuna JI}t5 C MaJI6Il\{ [OrJIoqeEI{eII B yJIbTpa-

dlroretonott qacrl{ Cne1trpa (ruua ysronenoro), ra11 HaI( ToJIqI'IHa I{eHIIcfia

Err B gAHOM r43 IrfTr{ Bapr{aHToB, rrpr{BeAelrgr'rx r ta6nuqe, He IIpeBLIflaeT 3 ct't,

qTO, r(CTaTII CKaBaTL, 6r1r6tprtgtn6 I{ B OTEOIIISHIIII XpOMaTUqeCHOii a6eppa-

qrrr{ yBeJrr[qeHr{rr, pacryu{eir L yBer,qe,ueM orHoruegun d1f 11. Paaueprr uat-
Ha paccet{Barrlrfl rroqrrr y BCCX CrlCreM (xponc Bapl{a}Ira J\li 5 - nne ocn)

ue rinceocxotrsr 0,08 ilil, Arrn o6,ractn 7000-3600 A, uro coorBercrByer pa3-

peuarorqeii CuoCo6noCtLI B6ICoHOIIyBCTBI{rSJILHOfi SOtOartayIIbCtIfi; IIoJIe speEl{fl

uapurpyercn or 1r 4o tOo ilpll coorBeTcTByIoU,eM I'IBMeI{eHIIII AllaMerpa orBep-

"rr" 
o, 600 go 50 aut (ucb paenrepbr, rrpr{BeAerrHEre B ra6ilt4lle, BbIpa}IteHbI

B Mr{JrJrr{Merpax).

$ 3. O6lacrb rlf'r{Meueurrfl

o6nagax rrJrocltllM floJre]vr, xopoml4M I{CilpaBJIeHI{eM a6eppaquit AI'I 3Ha-

quTerbl{oro yrJra noJrf r,r 6onr,rurnu BBrI{OCOI\{ dloxyca 3a IIpeAeJIbI cI',IcTeMbI

(6orr,uran puioo"tu (t' - I drl) - paccro'IHlle Soryca or Beprul'IHbr TJIaBl{oro

sepxaua), irncr"*u y4o6ua B ar(cnJryararll{Lr r4 Mo}I{er r{crloJrt,BoBarbcfl B clre^r-

po"puso, u Hure"ru. xar,rep Airrr r43yqeurln BBesAI{ofo He6a (actporpa{u)'
c ycrexoM *orr*yprrfyo " 

,#uouu'" "o6tn""naaura (tuua lg""u lt 1'1p')' ctpa-

AalolqlrMr4 OT BroptrqHoro cfleHrpa, r{ cr4cretr{alrra Illurngta u Maxcyr:ona, I'IueIo-

A;r;;;yrpet*ttritgor,iyc I'r crpaAaloqrnn1llHp1o'13-{"]'i:T' onr'rcatrnar clrcre-

Ma B rlacToflrqec Bp('t\l.s llSroroBJrcHa n )(pAO AHCCLIP AJIfl llcnoJIb3oBflEI',Ifl

B HacecrBe ,,uonnpti--aro*rpo"poSo, y"'i,'ou'err'oro n Soxyce 2'6-at pe$'

;.;;;;;; ;n"t"ouu'6vne, puo-o*ru 
"ouont""o 

c 3oflo,' Sorycupyn uao6pa-

?Hellrre Cler{Tlla ua nHparre -aOIa, BBaMeH IlcIIoJILByeMoIo B HaCToflEee Bpe}Ifl

Jrrlr{BoBoro o6rantrrui, o6rap,arorqero 6olnru,lu xpoMarrlSMor{ rIoJro}fieHrrf

(ntopr,ruur,rl'r cnexrP).
Antop Becr,l'la rllrlsliareJrcH

HItMaBIrreN,Iy yqacTIIC B pacqeTax

AJrrr pacaICTa.

25 nolrOp,I 1.905 r.

corpyAlIIIKy ltpAO H. B. IoqoBHr{RoBy, npl{-
cr4crel\Ibr na 3BM II cocraBl'IBrlleMy rlporpalrMy

1.,

4.
5.

t).
7.
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il. ji i,'it',t'r'p"oi,' 71".-s'r'',, 1n -'Tcnocirorrrr' 

oltl3 - roctorrruar' 1fl47'

r. C. E eJT op occ ol a, }I' B.lI e pM aE'.rr,r'.A.-coC]III}Ia. Acrpoir. xi., 1962,

39. rt,rrr. 2,330.
f:'f'.t". ;t"r'ir'" n. llero.,rr,r nqcqcra^onrrrrrcrilrx elrcrcr\r. O11T14,1937.

h. I nl o,," y, o r. tpvril,i fol'r, 1944, tc', aua' 124'
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Sncnepr'ruentaJrbuo rIoATBeplr{IeEa ;rnRerinas BaBrrclrr{ocrb r{e}r{Ay Arral\,ct1lorr rgJrgurr-:.
BlroElroro rrao6palHerura BBe3Abr lr ee 3BeaArroii seruqnuoii: B Arrarraaor{e 7m. f{aur,r r.pat}rrrur
BaBIIcr'IMocrIr D, my n olpeneJlelra roqrlocrr, c noroporl rro r.rarrere]rrrro Ar.raxrcrpa rrao6panrer
EIr.s BBeSAbI Molr{Iro cyAlITb o6 r,rauenentrn 6.necna BBe3Ar,I II o ee 3BcilAHorl se.nll.rrilre.

MEASUREMENTS OF STELLAR NIACNITUD]]S ON TV PHOTOGRAPI]S,
by -4. 1[. Abramenko and 7. V. ProkolSyeua.- Lirreality of t,he relat,ion betl'een the
diarnet,ers of TV images of stars and theii mignilucles (D, *v)is confirmed in a range of 7r?.

The accuracy of debermination of stellar magnitudes by measuring the cliameters of
the TV images is found to be of the order of -l- 0m,15.

B Hpsrmcxofr ac'rpodruauqecxoii o6cepnarop,rt c 1g62 r. BoAyrcfl pa6orr,r
ro rrcrloJrrrBoBaHI4Io TeJreBI,ISI4oI{I{of,I alrlapar)rprJ AJrrr acTporioN,rl{qecHi,rx Ha6-
lro4elrr'rii I1-3]. flpe4crannrer rrlrrepcc paccN,rorperb Boar,rolr{Hocrr, rrprr}re-
Henr,rfl Eror:i annaparyprJ AJr.rr 14Br,repeHirfl 6ilccra BneB/I.

Teresualrorrgbre cHr,.rNrr{rr Aonycxaror ilBa r{eroAa rr3r{epeHua 6lecHa: a) uo
loqeplleHr,rro 11 J u 6) rro BaBrrcr4rvrocrr,r l(rlal{erpa uao6pairieHr,rrl BtseB/{r,r or cc
EpI{ocrrr [1r]. Huxre HaM]r paccMarprrBaercrr ro.Trrrno nr:opoii ]lero/(, o6na;1aro-
r'4urt 6on r,ruci1 { oroMerpr,ruecH or,i ruup oroli.

Ha6rrcgeurrr npoBol(rJrr,rcrr Ha reJrec(orre A3T-7 (d:200 JltLl f : 2 nt),
B r{accerpeHoBcItoM $oxyce r{oroporo 6rrna ycrauoBJleFra rrcpcAarorr{afr rc,re-
BI'rBrroHlrafl HaMepa c cynepoprr,rHoHor{ ra;,na fi\I-2L7. tDo,rorpadrnpoBaHrrc
C 3I{paIIa HI:IIIeCKoIIa [poBo/:lI4JrOC,I] IrprI IIoI{oul,lr (roroauIIapara(SeHrlr-C>co6rcn-
rI'rBor,i <Iorrutep-9> rra MCJrHoBellHrlcryro rJTeHr{v rr.iria i\,lrrnpar-200; paBr{cp
KaApa ua rforon;rele.ue 22 X 22 amt. llauepcuru /(n.1r,rerpoB BBeBA npor.lBBo;:(lr-
Jrrrcb r{a Kor{[aparope TABA-2, o6ecuequnaitlqol{ rorrnocrrr no I JLH.

I . Sanncuuoerb Merr([y rurauerp oM r,rao6pa]r(euuafarea4rr
[u ee spftocrbto (D, rnvl

O4nofi I,rB oco6eunocrefr pa6orbr reJreBrrarrouHofi ctrcreMbr frBrrfl.ercs ro, qro
pasMep raao6pamenuE roqeqHoro o6rerra (aneaAu) rrpr4 eIo Bocrrpor{38e:
neHr{I{ ]Ia aKparre xulIecr(otra saBrrclrr or .flpr(ocrr4 aroro o6rexTa ($lrr. 1).
flpra uuurnaanruorvr ro*e ilyrra cylepoprr.rnoga, qro cooTBercrByer uau6o.rri-
mert qyBcrBr{TeJrbr{ocrrr a[traparypbr, ]rBo6paxeurrrr BBeBA c paanuunuu 6rec-
HoM [oryqarorc.fl r{a aHpaEe r{rlEecKorra paBEbIMr,r IIo nlraMerpy, Ro upu6lu-
BrlTeJrr,HO OgUnaxonuutr IIo .EpKocrra. flocte4rlee oseHb cyqecrBeEHo, Tar( Han
II0BBoJrfl er IIptr [sMepeHEfl x AlraMerpor nao6pa)ff eHI,Iri BBeBA rrpeue6peul BJrr{.fl -
Iltrer{ pacce.EHrr.s cBera n {ororpa$r{rrecKoM. cJroe. B cssau c iosMoxrHofi
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(Dur. 1. Tenesr'rafiouurrii cr.lRrtoH cnonneurrx 1 Per

acr{MMerprloft lrao6panteul'Il-r sBeBA rrx paaMep ll3r{epflJrcfl Bo BBalTMl{o-iepnen-

ArrnyJrfrpllbrx HalpaIJJIeIIufIX II 3a AI{aN'IeTp 6panOCr CpeAllee spaceHqe uBMe-

peulrli.- 
Aru otrpe/IeJrerrufl xapaxrepa BaBI{cI,INIocrlt Auarrerp-a nao6parxeHl'rfl 3Be3-

nbr rla DHpaIIe KuHecHOIIa oT ee SBeBAUOrli senns[nr,r 6r'rnO 11o1yqego OI(OJIO

50 
"rr**Ou 

BBeaA paBJIIltIHbIx Cxol1euui:r. @OtOrpa{uponanl'Ie c 3l(paga I(I{-
geCI(Ona IpOI1BBOAI,IJIOCL C 3I(CIOBIII{I{.flIVIU 30 cen, TaH qTO IIa Ha}I{AOM CIIIINIKS

ycpeArr.EJrocl onoJro 370 tenesuslloIrHbIx r(aApoB (fn: L2,5 er'1')' TaH xan

cner(TpaJrbrlafl qyBcrBuTeJrbrIocrr, {ororaroga cylepopTrrr(oEa 6fitrBKa I( fiprI-

noii nll4uOCTI{ rJIaBa, [oJIyIIeHHEIe peByJILTaTbI IIsMepeEI{li M9E{EO CpaBIIIIBaTb

c u3MepeHufMu 6ilecHa sBeBA B cl{creNle I/'- --llu 
6"". 2 Aaua BaBtrcr{N{ocrb Arral{erpa I{3o6pa}r{eHr{f sBeBA or -sBeBAI{oft

Berr,rsnqll AJITI oAIIol'o uB nolyqeHHblx c;uNIItoB cItoIIJIeIIn'a X Per [5] (anea-

AEr, Cr{Jrbrlo oTrllqarcrquecfl rlo T_BeTy oT ocIIOBHOii lraccr,r sBeBA CI{OIJIeHII-f,'

r{3 paccMorpetrr{.E r,rcr(JrroqerrLr). vla t!ur. 2 nugno, qro Ha l(aApe Bce sBesAEI

yAoBJreTBopr{TeJrr,Ho cotJracyroTc.s c rI,IueliHofi SaBUCUMOCTbIO AI{aNIeTpa oT

BBe3AHOI"I BCfl tICt'{HbT.

Aga,noru.rHr,re fiprrBbre 6rrnn uocrpoeHr,I AJIfl HecKoJrE,nI'Ix Apyrrrx cHIrMr(oB

cl(otrJlegrrft 1 n h P^er. flnr r(a71tAoro I{3 3TI1X CIII{MKOB BbIril{-cJI.flJIOCr') cpeAIIe-

fiBaApaTurrrloe ornJrogetrr{e oTAeJrr,Holo ll3Mellegl{.s oT JIUEeftHOft SaBI{OIIMOCTI{

E TaEreEo yrJra trar(Jro,a flpfl*ofi, Bbrpa]Haloqefi ary saBr,c1IMocrbr It oc,n a6c-

qucc.B"p"4u"*AJIflEecI(oJII]I(I{xcEI{MItoBcpeAIIeKBaApaTtrIIEoeoTItJIoEe-
Erre oT nuU-efiUofi BatsI{C?IMocTn 0 panno +0*,15, a yroJl EaI(JIoI{a p I{aMeHEerCfi

B rrpeAeJrax 86 =- 96 x,nf L*. SHa.reune tgcp unor4a Mo)fier ocraBarbcf IIOCTOflE-

EbIM B TeSeEI{e IloJIyqaca, IIHOIAa CHaSHOO6pasHo MeHfleTc-g, rITOr IIO-BUAIIMO-
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My, BbrShrBaeTc.fl caMonp oIrSB oJr bEr,rM EBMerIeHr{eM p e?fi rrMa p a6 oTEr TeneBtrBEoll-
Eofi clrcreMbr. ,'.4"f1

,(nx oupegeJrer{r{fl {orouerpmuecxofi rutrporhr cr{creM},I 6r,rro trolryqeuo
ceMb cnrrMnoB BBeBA B cxorrJreurrr fllre.n4 [6]. flocxonbr(y troJIe Bpenr{.fl clrcre-
MBr HeBeJrr{fi"} (50'), nprrmJlocr, [ocJleAoBareJrbgo rloJl]rlnrb cgtrMr(tr orAeJI],HbIx

D, nx
500

400

(pur., 2. Sarnczltocrr, D, moglx otluoro crruxa I Per

rracrefi oKorrJreEtrfl. Peaylttatnr ueuepeuuft qerbrpex zB DTux cErrMr(oB trptrBe-
AeEhr Ea {ur. 3; trBMepeEtr.tr Ea paBnbrx currMxax Aaubr pasn[quhrMtr BEaqKa-
l'ra. lle {urypu BuAEo, rrro BaBI{cuMocrr, D, my coxpanfler yAoBnerBopureJrb-
Eyro nuuefiEocrr, B Arrarraaone ceMrr BBeBAEBTX BeJrr,rqtrE. Cpe4uexna4paruquoe

/, I I 4 o J.ny

@ur. 3. SasucuMocrr D, tuv Anfl trerrrpex cEtrMKoB IInesA

oTaJroEeEtre oT JrrrHefrEofi aaszcuMocTu, [oAoqETarilroe ,qng aloro cJl)rlafl,
oRaBaJrocb paBEbrM +4"r20. Yrennseuue omtr6fiu o6ycnonaeuo 8Aecb, tro-Bu-
ItrMOMy, rrpuMoEeErreM pasruqEbrx cHuMr(oB AJrfl rrocrpoeEEs oAsofi HpuBoft.
Heo6xoguuo orMerurB, qro B trepBoM cnyqae (cu. {rr. Z) gnr. onpeAeJreEu.E
BaBucuMocrfr. D, W ucrroJrbBoBaJrocb onoJro 70o/o Dton.s (ero qenrpaJrEEaff
tracrb), a B oJrfrae Ea6flroAeuug IInegA - 900/0, qro, ecrecrBeEro, yRenuqu-
Baer omtr6fttr.
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Cpe4nexnagparflsEoe ornJrorrenr{e or ;rnnefisoft aaellcrrr4ocrr(, rtafi B trep-
BoM cilyrlae (.1-0-,15), rafi II Bo BropoM (-l-0-,20), Momer 6ntr yueuutrego'
ecIr,r yquTbrBaTb rlpr{ rr3:yreper{Erlx omu6Hlr rIoJIri TeJreBlranonuoft cEoTeMbI rI
ur\{err rroJrEoe coorBercrBl{e cfier(TpaJIr,uoft vyectBllTerr,Hocrrl cI]erorIpEeM[I{-
Ha u crrcreMrr BBeB[urIx BeJII{qI{H. Itpoue roro, ro-BrrAI{MoMy, cJleAyer l]ecrtr
pa6oru uo ganr,uefimeMy yBeJraqenrrro cra6rurr,socrlt pex{?INIa reJroB!IBlroEtrofi'
CI{CTCM6I.

2. Toqnocrb orHocureJrr,Hblx llSlrepeurut 6recxa aresA

[,ns srrscneuufi ToqHocrl{ orI{ocllreJlbnr,Ix uauepenrft 6lecxa aseag 6nlo
rroJryqeuo 28 curNlxos cHoIIJIeEET X Per s reqeune qaca ua6nroAesufi. I{a
$nr. 4 flprrBeAeHbI ,qaulrbre, xaparrepl{Byrorque'zsvretreurrfi.qlrar{erpoB qerbrpex

Qur, 4. Xapanrep uaMeueEurr AraMor-
pa aBeaAbr oT cEsMfta r{ cEEMny rptr
ibororpaibuporouuE cr(otrJreutrfi B reqe-

EEe saca ra6aro4ehrfi

aBesA or cEr{MHa H oErrMI(y (If - nourep cnzrrrna). CpeguenragparruEoe BEa-
qeEue oTr(JroEoEEfi oTAeJIbEOro trBMepeErfi AUaMeTpa OT OpeAEerO ero AEaqe-
Eufi ona3aJrocb paBEbrM !\un Anrr BBoBA ll*,i n 9-J (+0*,L), *9 ntc
nlrn JBeaAbr 8"!,7 (_L0*,lL) w lLZ ilua Alrfl. BBeBAET 6*,5 (+0m,15) (upu Bbrqtro-
JreEtru arllx BEaqeuufi Ana trocJre,4Elrx AByx BBoBA 6nrno yurero trBMeEeEtro
tgg, rponclreAmee EooJIe L5-ro ouruna). lla trptrBeAeuuhrx AaEEbrx BilAEo,
uio rslreperre 6recna cna6ot BBeBArr yAaerofl ocyqeorBJrstn c 6o.runefr
Toqqoorbro, uenr aprofi, qro cyqeorBengo, far{ naft IroBBoJIfisr coaAaBarb
sar6oree 6narorpurruLre yonoBtrff ,qJrff ua6nro4euzr.

AD, o ro^ o^ oo cJ-o
4tlt

Om.5. Xaparrep traueEoErf, paaroc-
rE AEAMerpoB fpox trap aBeaA Er paB-
IEqEEIX CEtrMI{AX CIIOtrJIOEE'I E To!!EEUO

vaca xa6nngerri

I

Oruu6na ornocrrreJrbEtilx rlaMeposrtii{6neora AByx BBoBA xapaxreprrayerofl
Aagr{r,riru $nr. 5, rAe rIpuBeAeELr peayJrr,Tarlr lraMepeErtrr paslrocrefi AnaMer-
poB /dJrfl Tpex IIap sBesA cBoIIJIeEIrfi )(,Per r 3alructrMocrl{ oT rropsAr{oBor0 Ho-
Mepa oEI{nrHa.
. ..1 CpeAuenBaAparnqgoe orr{Jror{outro orAeJrtnbrx r[BMepenuft paauocrn Ar{a-
MerpoB auea4 9'*,7 r.lL*r/l' cocraBJrffer #Bnn (+0-,1), ,qJlfi sBeBA 8*,8 u I'l*,1-
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)- lL nn (-1-O',1"4) !r AJrfl BBeBA 6111,4 u LL,',L - l LZ nn (l- 0'i,15). 0ro
rroHaBLIBaer, uro Han6oJIblryrl rorltlocrr, [{oir{Ho r]o"xyqI,ITr; npI[ cpaBI{eEril,r
c"ua6rrx, 6,nlrgnlrx no .Ellr(ocrrr BBeBA.

Brrno4r,r

t) Cyqecrnyer ur,ruerinarr BaBr{cr{Mocrb r{e}nAy AI,ralierpoN,I rcJIcBI'IBI{oH-
uoro nao6palnerrr,rrr BneBAr,r r,r ee BneBAHoii Ben[.Jl,ruoit n 4nauaaone 7''. Sror:
Alrarratsorr Bo r{noro IlaB nlleBr,Iluaer lxr,lpory Sororpa{uuecxoi.i aN{yJrE,cIIIl.

2) 'I'ouuclcts rrBN{eIler{r{fl .nllHocrr,r anea4 (6ea yqera uBr[eHeHua rryBcrBI,IreJrrr-

Hocrr'r anuaparypbr uo uorro) Br-ryrpr,r oAHoro cHI{rlHa 6: --l-0"',15, a no paa-
HLIXI CHI,I\,IHarlt 6 : -]-0",20.

3) Touuocrr, uBlrcpeHr,rfl 6nccxa oAuoi,i r,r rofi lne BBeBAT,I? a ranllie paarlocreri
BBeaArrrrx BeJrrlqnH nplr r{Horoxparnorlr {ororpa{npoBaul{ll oAHoro lI roro }Iie
yrracrHa ue6a 6ea BHas[reJrbHoro cMetr{eHnx neo6parxeunli anes;1 IIo rroillo
coorBercrBellgo cocraBJr.fler 6 : -l 0*,1 u 6 : +0*,15, npurreN{ rorruocrr,
Bbrxre AJrfl 6onee cra6brx BBeBI.

Ilo;nyueuurre IleayJrbrarr{ rroxaBbrBaror, qro reJreBrlBnoul{arr crlcreMa }Io-
xier 6r,rrs r,rcrroJrbBoBar{a 11Jrfl norrcxa r{ lrpeABapureJrr,Horo ],IByqeHI,Ifl I-iecral{I{o-
HapHbrx 3Be3A.

,[erra6pr 1965 r.
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u or, B.-E. Hrrnouon, B. B. iI p ono{reBa, C. NI. CIrEerI or.,{,oxn.
AH CCCP,1965, 16l, N 6, 1299.
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XAI}AITTEPI{CT}IHI,I
FIEi{OTOPbIX I]OPOIOBbIX CIOTOI/]'II{OffiI,ITEITEII

B. ],t. I'.t,ynoac'trott, 3, If . T e pea

tr'Ietololr c.rera r[ororroB lB]repeHbr rrallarrerpLl pl,1ti t[oroyllito]r{IrreJreI-r, trplru/(rrr,rr
:tJrtr rrar{eperrlra cnepxc.,ra6r,rx cnerotsbrx floTor{o]l (lrcrrr,urrrx l0-12 "z.l). IIorraaaHo, riro rroBbre

oreqecrBeflnrnc rryJrbrrrrqc.rroqHr,re t[oroyrrno;riril'eir]r Ire ycryrraTor ryqmlrM aapy6earuult
O0V rnla II\'II (6256 B, 9558 A) nari ro rinaurouoii arlrporiurnnoc'r'ir, ran rr rro reuiroBo-\iy
TOriy.

THE PARAMETERS OF SOME PHOTOMULTIPLIERS, by B. M. Gluhouskoy
and E, I. Terez,- The photon-couni method was applied for the determination of the
parameters of certain photomultipliers which are used for measuremen[s of very $eak
light,fluxes (smallerttran 10-121m). The efficiency of the nerv photomultipliers lvith pul-
tialkali cathodes recently developed in the USSR is not lorver than that of EMI photomul-
fipliers (6256 B, 9558 A) as regards quantum effectivity and dark current.

,{na acrpo{raaurr 6onruroe Buaseuue rrMeror {oroyuuoxrrreJrrr (@ey),
lplrroAr{bre AJrrr r4aMepeHrr.fr cBepxcJra6rrx cneronbrx rroroKoB (neurmllx L0-L2 aat).',
Vcronumc.s B AaJrbrreiiuelr HaBbrBar6 raxr{e C)Ay floporoBbrMr{. flp"l-
craBJl.aer 6orr,moft r{ETepec cpaBHr{Tr, rrapaMerp},r ryqmux troporoBbrx {oro-
yMrrolnr4Terreft, KaK, oreqecTBerrHBrx, TaK r aapy6erxur,rx.

Cpaanenrae {oroyuuoinrrreJrefi rt LraMepeurre rrx [apaMerpots [poBoAr{Jrocb
rptr noMHarHofi reMreparype (+20'C) MeroAoM cuera SorouoB [1 ] Ha creqr,r-
aJrr,Hofi ycrar{oBne, 6ror-cxeua xoropofi trpr[BeAera na {ur. t. Cnrnanrr c
Harpyaru{ (D3V uepes er{rrrrepHbrr,l rroBropureirs (?il) r.r muponorroJrocHr,rri
yclrJlrrreJrr, yl[I-10 rocryrraJrr{ Ha cserqr.rx [C-10000 (<(Dnoxcl), rpuqeM ycrrJre-
IrI{e BCero TpaKTa 6rrro raxulr, qTo pefflcTpupoBaJrrrcr, Irl\{rryirr,cbr Sotoyunomu-
TeJI.fl aMrrJrr{rygofi or 200 il,H6 lt Bbrrrre. ?IcrosHuxorr.r BlrcoltoBoJrbrrroro ilrrra-
uns @0V cJryx(r{Jr cra6r.ur[Br,rpoBarrHbrfi BbrrrpaMurem, BC-22. B qer.sx yMeub-
rlreur{.f, rrocropoEHI4x HaBoAon urr srr6parrr cxeMy Brilroxrenlrrr OAy, rprr r(oro-
poft notoxtrreJlblrblfi rroJrloc Br,rflp.flMlrreJr.s Ba3eMJrflJrc.fl, a orprrl{areJrblroe
EarlpflrfieHr,re noAaBaJrocb Ha {oromaro,q uclbrrbrBaeMoro {oroyuuomrrreJrfl.
TlcrosgltmoM cBeroBbrx rloronoB .aBJr.flJrcfl Torrerrl{brft ocBerr{TeJrb, noAo6urrrt
orr{cauuoMy s [2]. Cser or raMroqfiu HaKaJruBaHrra 7 (cv. {ur. 1) [poxoA]rJr
uepea 4ua{parMy 2 u ocneryaJr arpau 3, uonpurr,rft cnoelr MgO. Orpa?r{eHur,rfi
crerosoft rroron sepea Bropyro Arra$parMy 4 u Sonycr{pyroqyrc JrtrHBy 7 uocry-
rIaJI Ea {ororaro4 {oroynaorrr{reJr-ff B Brr4e tryqra Ar.railrerpoM 2 am,. flpv no-
MOqU CileqIIaJrbHbIX MrrHpOMerpr.rqecKl{x BITHTOB, rlepeMeqamrqtrx Jrr.rHBy
Oa6pu 7, cneronoft tryqon HaBoAr4Jrcfl rra yqacron {oroxaroga 4tDV c rraxclr-
MaJrbEofi qyBcrBrrreJlrHocrblo. Ocserl[rern troBBoJIflJI [ofiyqarr, cBeroBbre rlo-
Tor(n tropflnxa lTB a.m,. ,{anruefiruee ocra6reHue cBeroBoro rroror(a Ao Be-



Jrrrqr{Hbr 1"0-tz ,tr,tt ocyqecrBJrrrJroc}, [p]4r\{eueHrreM }rer-rrpaJrbErrx crero{unr,r-
pon 5. Herocpe4crBeHrro flepeA soronaro4ou @gv ,oo'reqaocr ,rr"p$"p.o-
quouur"rrt'cne:ro(rlrrsrp 6 c frr,,,,": 4240 A rr rroJryur,rpunofi 110 A.-hicoe-
gyerrlrrfi {oroyuuox<r,rreJrb BMecre c DMnrrepHbrM rroBroprlreJreM HaxoAr.urcg
B MaCCrrBrIoM craJrrrrroM SHpaHe. ,[la nuranrs @0V r,rcuonieosaJrc.fl paBrroMep_
HI,II"I AEJII{TETTT,. CXEUA AEJII,ITEJI.fl II 3MI{TTEPEOIO IIOBTOPIITEJIfl AAHA i' {rlr. 

,i.

@nr. 1.. E,ror-cxeua rrBilreprrreJr6rrort ycralrorrlr

-[rg11-ucc.neAoBarrbr 
orerrecrBeuur{e rroporoBr,re $oroyuno}fir{reJrr{ Oey-64rr o'?V-Mu rr cDaB*Crrbr c ry,xrrnrr, ,upy8u*rr;"-{;;;y;;;o*rrnrrr*, ,r,ruEMI 625G B, El{I 9558A."(h;;;"-;i;i HaK ro^aBaso s [3r, aMepr{Har{c*r{eroporoBbre droroyr,inoxnreJrr{ runa IicA u..*onu*o *y; -EM], 

ro c r{r{Mr{ cpats-
HeHpre He upono4ulocn).

J+0c

!-+t-
/0

@nr. 2. Cxetra nnxo4rnx qeneii ifioroylrrorxRre.rra
rI or{IrTTepEoIo rroBTopaTeJI.E

llpennapfire;rr'uo 5r,rno r,rccJreAoBarro uo 20 rforoyuuoxrlrrenei,i Ha]r{Aoro_runa. 9ro r,rccJreI{oBarrne irpoBol{r,rrocb rro lelvrqonorly,ioxy @uvrrrronyuir:rr_rerll,Hocr,r n o6nac'nx 3500, 4240,5200, 6200, lsoo A L ,rrur1u. coorBer-
i:1_""yi11li f1'epgcpeuurro,Er,rx cnero{ir,rnr,rpon. C.ne4y*, trnn.rrrr},, rrro ra_HOI'I r'IeroA Aaer A0oraroqHo xo.llollree [peAcraBJrerltre o cficr{rpaJrr,noii.lyncr-
BI'Ire.rrL*ocrlr droroyuuonrurener,iro ,rro6rc, oco6enuo u.;;";;B rex crysaflx,
HOTAA CH,STI] TOSHYIO CIIEKTPAJIbIIYM XAPAHTEPI,ICTIIHY O3V C IIOMOIIII)IO MOIIO-xpoNraropa SarllyAHr.rrenr,uo (ualprri\rcp, npr{ cr{JrbHoM oxJra}fi,r(eHrrn soroyn_noxrurenn).
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flo Aauunu [peABapI{reJIbIIoIo IdccJIeAoBaHux 6suttt nnr6panrr rpu flyq
uilx 6oroyMHolnr{TeJrfl r(a}fiAoro rrrrra? peByJrbrarbr or(o}rqareJrr,I{oro r{ccJleAo-

BaHflfl ltoropblx IIptlBeAeIIbI B ra6[I4l{e.- Pa6oqee HarIpfl}IteHIIe na @EV ycra-
rraBJrr{BaJrocb 11o BaI]aHee cuflroft AJIfl fia]fiAoro aKBeMrIJrflpa SoroyMHo]I{IrreJrfi

Tun {otoratola Cyputnno-qeaueruft C yp t nn uo-qe g tten r,rtl 1\,Iynrttlqenouuoii

l[lrartetp t[otoxarola,
tll,tll,

Pa6o.ree flarpfl ;Iie]IIIe,
c

t0

Tclruonori rori,
tr.'ttn, f cen

30 3,5 Llt Ja) 60 40

440 380 485 345 460 31"2 420 490 480

rDrrr'. 3. Trtuosafi cqerlrag xapaltrepllcrrl-
ria t[oroyrruoai]rrerrs (EMI ^6256 

B) rtpr
rer{trepatYPe {20o C

1 - !iltt relllroDoro roHa; 2 - F,tlst cBeroBoro

rlorolia Bllecre c relIIIoBLIlI ToHoM; 3 - EJrJr

ctscroBoro noTol{a 3a Bblqeroxl TeMIIOBOTq ToHa

30 trrudl

fiurrra;r, u,lttt f ccn
(i": 4240 L)

CqeTHoft xapal(repI{cTI4He LI CoorBercrByeT SIITI4MaJIblloMy. floscnrau arO'

Ha {ur. 3 upunegema TIIIII{qHag cqeTgafl xapa6rep.I{crll1a {oroyMgo)I{I{reJlfl
(Arn" uplmrepa naat ENII 6256 B) nplr xouuatuo-it reMlleparype (+20" C)'

x

:
s
\

t00 /000
a'b

Ona ne I{MeeT IIJIaT9. Ho rpuna.a ctrIIIaJIa 3a BLIqeTOM TeMHoBorg ToI(a (HpllBafl

,3) urrleer qeTItO BLIpalI(eHIIr,Ift ropraaOuraIlbgblft yqacTolt' HaqaJIo I(OTOpOIo lI
6bpercn Ba onTI4MaJIr,IIoe HaIIp.ElI{eEI{e OAy. Muorosflcnenllble oIIrITLI iloHa-

BaJrI{, qTO IIpI{ IIoHI,l}IteHHOfi re*Uepafype, 11aql[Hafl..C0'C I,l HI'lEte' STOOIITI4-

MaJIbHOe IIaIIpfl)I{eH}Ie COoTBeTCTByeT IIJIaTO CrIeTHOli XapaI(TepIICTI4I(I{ Te}IHO-

Boro ToKa {oioyrrlnomr,rTeJrtr. Cne4yer oTMeTr.rrb TaK}r{e, rITo trpr{ TeMtrepaType

-30' C renrHosoii ro11 {oroylvlllo;1tplreJleiI cgl{}Haercfl 6o.ree qeg Ha tropfAon
rr OTaHoBIITctr paugl,rM Arltr 1\{yrrr,1'uqeJroqgoro CDDV-M1q g,III4III4IIaM I'IMIIyJII-

"ou 
u 

"t"V"Ay. 
flpu aroM y Bcex IIccJIeAoBaHIlbIx {oroyrunom1areJlelf 11pol{c-

296

IIouep )RBcMfl".IfrPa

850 1200 850

Tlrn r!otoyrtuoffirlTeJrrr 0rOV-I'Irr

1,4.-5 22-5 24-5

1300
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xoAI{JIo BaMeTrroe rlaAeHrre qyBcTBr4Terr,HOCrr,r B npacHori qacrtr cfler{Tpa 14, 51,
3a cqeT qero HecnoJrr,Ho naAaeT r,rHrerpaJrbHa.fl cyBcTBuTeJrE,HocTb @ay,

Ha {nr. 4 upnne4eubr ycpeAueHHr,re cuexrpaJrbnbre xapar(repr.rcruxra {oro-
yMH0lr{r.rTe,rleft, cnRft,re c lroMorrlr,m 4nofiuoro Mo}roxpor{aTopa To}r{e MeToAoM
cuera $oroaoB [,rTtI oqeHr, cra6r,rx cBeroBr,rx noroHos. (I4Hnuua4yaJr],Hr,re
c[IeKrpaJrbHbre xapaHrepr.rcrr{Hr,r uMeror pas6poc II0p.sAr(a _r,5 % ).

J000 4t00 ,t0110 ft/00 7000 
" 

8[0[
Li/1

tltrrr. 4. Cnertrpanr,nue. xallar(reptrcrrrltrr HctoropLrx nol)oroBlrx
(ro loyrrlrotHlrlener,t

I - xallaril.cllrcrl]ria aI;,?l'-64; 9 - xil|lrireprrcallia lll{I C50: B; ri}lrr_
traJi C IillcCTrlIiAllII -- xal)iliiTcllIIClr,Iia lrlilll c liBalJIlc]llr]r 0arroHotr (ii'MI

6250 B), Iil?ltrrxoBa,l riprillal xilllarirelllrcl.rrria (10)r-l{trl

Arlanraa radJU,Ir{bI n Slrr, 4 uonaebrnaer, qro }roBbrii NiyJrrrTrlrrleiro-ruoii rropo-
roBBII"r {oroyunoxrl4Teirl rDDV-Mq I,II\Iccr HecxoJrt,rdo 6oltruvro HBar{r,oByro
a{$exrunnocrb, qeM cypb}Iflr1o-qegr.reBbri,i EMI 6256 B tr1arHe 4.,ra l, "= 421+0 A,
r4e y EMI 6256 B Nrar(cr{xryM syBcrBr4TeJrLrrocrr,r. Ho ecnlr yqec'rb, rrro nBaHro-
naa aS{emrunr{oc:rrr r\lryJrrrrrrrleJrocHoro $oroHa'lo4a EMI 9558 L (* 20o/o)
rreNrHoro 6onrme rrsaurosoll otf$extunnocrr,r rporoxaro;fa ENII 6256 B (* 15%)
no AaHHbrr,I [6], ro Mo]r{Ho cr(aaarrr? cro CDOV-N1il{ rro HBaHronoi.i a${exrun-
Irocrl4 He ycryrlaer Eh{I-9558 A - ry.uuerty cepraiinor{y rlyJlt,rr,rri1erorrHor{y
Soroyunornr4TcJrro. Oruerlru AaJree, qro, HaH rronaBaHo u [7], reMrrosoii roH
EI\'II 9558 A cocrannner rrrcflrll,I rlMrry.rbcoB B cexyrrAy rrllrr r(oMlrarrroii re,u-
neparyite u 15-30 I,Ir,IIryrIrrcoB npra / < -20'C, .no cyu(ecrBer.rHo 6olrrue,
qeN{ TeMHoBor,i'ron ODV-Mq n tex }rre yclonr,rflx. I{ ne4oc,r"arr(ar{ rax (I;0V-1\{q,
rax lr tDDV-64 cne4ye:r orlrecrr{ 6olr,ruyro qync'r'Burertr{ocrb K BHerurrcl{y r{ar-
Hr4THON,ry ilO;r.rrO.

B cafirro.rerr,re aBrollbr rrpxHoc.rir 6raro4apuocrr H. A. ,I{uuory Ba r{eH-
HI;Ie coBerr,r u o6cyiriTleur4e posy,rtr]TaroB.

Horofb 1C65 r.
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ABTOII ATI'ItIECI{A.fl CTAIIU JII,ISAIIIT fl I{T/JIfl
B }'Ctr{JII4TEJIflX TIOCTOflHHOTO TOITA

A. B. D p?llLc

Pacclratprruaerc.s uonnii rrcroA riorrrreEca4irr'r gpeiirla nyJrrr B ycrrJlrrreJle n.ocrosllrloro
roira. llortaaarro, qro ilBc/1elrre rJ )rcrrJrrre.rrr, riolllelrcrrpylou.ero yc'rpoiicrBa Bo rruoro paa

crrr.raiaor Apeii+ rryrr, rre Birrrflfl oAlloBpelreHrro Ea ;1pyrlre fiapauerpln ycrrJrrrreJrrl, rarilre,
xari noec[{rrqrrorrr yc]rJrerrrrl, lloJrocy ycr.rJrrrBaerrnrx rracroT, c!aeorr,re xaparircllr{crIrItrI
r.r.4,3to rro3BoJlnor co3AaTr, cra6l,nr,trr,Ie mrrponorloJrocubre ycrr.[lrre.rlrr c 6o;rr,rurru Hoa{{r.r-
qrrerrToM ycr'lJrelrlrrr IIo rra[l]fliHerrrrro. Becr,lra ygo6no rprrrrerrellrre paalla5oraulro|o lvreToAa

B ycrrJrrrrcJrrrx flocTorllrlrofo roria rra rpairSllcropax,
Br,rao;1lrcr ocrroBurie coorrroilrerrrrf, a rari;rio Aarorcrr rrpanr]rrrecrirre cxo]Irr Anyx yc[-

JrrrreJrefi fiocrorrr]rrolo rolia, ila aJrerirporrllllx Jr&irrilx rI rlal TpaIlSIICTopax.

TH]] AUTOX{ATiC STAI]IT,IZATION Otr TIIE ZERO.POINT IN DIIiECT CUR-
ItllNT AI,IPLIIII]RS, by A.lt, Brtrns.- A uerv rnethod 1or cornpensaling the drift of
bhc zero-point in ilirecl, currcnL amplifiers is discussed. It is shorvu thab the inLroductiol
of a compensatirrg device in Lhe ainplifier siglificaubly decreases Lho drifl, o{ the zero-
poinL and sirnulbaneously has rlo cffect on Lhe ol,her amplilier paramoLers, i. e. the ampli-
fication cocllicieut, tlre arnplilical,iol 1.r'equcncy barrd, lhe pha-<o clraracterisIics, elc.
Tliis permits the consl,r'ucLion of stab-te lide-band arnplifiels rr'iLlr a largc amplification
coefficicrrL in vollage. Tho proposed meLliocl is r-ely conveiticril, il appiicalion bo direc[
culrcn.l, arnplifiers 1'ol transisLols.

The main relal,ionsirips are obtailerl. Placlical scherncs oI L*'o direcL c,urreilL arnplifi-
ers lor elecl,ronic larnps autl LlartsisLols are gireu.

Bcerrr an4au ycrrJrlrreJreii rocroflrrrlol'o rona rrpricyx{ ccpbeBrrLIfi He4ocra-
TOn, Bbrpalfiaioutrr4i.rc.fr s rofi r,rnr,I r{r'roil cTelerru HeycroiiqlrBocrr4 HyreBolt Toar-

I(I4, T. e. I{Bx,IeHeIIIitI,I ypOBHrI BbIXOAHOIO HaIIII-fl?I(eHl4fl C TeqeIII{eNI BpelvleHII
rrpr4 Her43r{eHrro}r BxoArroN,r cr{rHaJle. 3ro 'r'aH rrasbrEaervrbrii 4peii{ rrY"rts.

B ycrl.lrnre"uflx rrocroflHHoro ToKa c raJrbBaHuqecxoii cBtl3bro l\{e}fiAy Hac-
Ka/1aNrr,r 4peii$ B ocrroBrror{ o6yc.ronnen r{BN{erro}rr{eN{ aarr{ccl4l,I BxoAHoir Jral\{u6l.
floc;te4yrcrqr{e HacfiaAbr? nax [l]aBr'rJro, Ha Apeii$ Hy,lrtl B"Ill.rflIor ],IaJTo. Cy-
nlecrByer pn4 cnoco6oB yr{errrrrrrer.urx 4per:idra nyJrir, Hatrpr.i\{ep [prIN'IeEerlLIe
Ha IrxoAe ycr,rJluTe.rrfr 6tr;raucuoro HacKaAa, rrpcABapr4Tc,rrIrrrafl TpelII,IpoBKa
JraMrr r.r'r'.4. Bce DTo, oAHaHo, He r,ra6as;rrreT cr,rcTeN,ly ycr,t"frrrcJrfr IIocTotIHHolo
ror{a nllJII\[oIo ycr{,Iterrr'ra oT 4peirrla rry.rrfl, xorfl r,r c]loAI{r oro H HenoTopoi\[y
NIrIHI4IvIyMy.

3naqr,merrruo 6o",ruueii cra6uilbHocrllo orJluqarol'cfr ycrrilr,ITeJrI4 c ]toHTar(T-
H6rr,l,r r,rJrl4 ellHoc'lrHbrr,rrr upeo6paaoBareJr.rrr{rl rocrofli{iiolo roxa B nopeN{erlHr,rfi
C lIOCJIeAyIotrllIM yClLrreIIlIeI{ IIo [epenrIeHIIONIy loriy I4 CI'I]lxpo]IHLIN{ AeTeItTII-
poBarrl{cM Ha lllJxoi(t} t1]. B BroNI crr}Iqae gpcfidi }Iy.rIfr o6ycJloB.reII I,ItsN{eHeHI{eM
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'cocroflHl4fl troBe.pxHocreii HonraxroB rlpepbrBarerrfl Lrlru nu6poHou4eHcaTopa
B rlpoqecce pa6orr,r. flpraueueuue cleqr,raJlbnrrx oco6o qr,rcrbrx BoJrora I,rJrr{
IIJIaTI{HbI B HaqeCTBe MaTepl4aJra KoHraRToB r,rJrrr ["r]acTr4rr rroBBoJrrIeT cyrqecT-
BerrHo crrr{Br{rr, xouraxrunrft Apefi{. Ho rc.neAcTnlre uraanoft qacrorbr MoAyJr.fr-
qur{ u 6o;rsruofi uocrognnoft BpeMeHr,l. B uerlr4 Aer[oAyJrflTopa oHr,r r,rMelor rpa-
EPIIIHYIO qACTOTY YCII.IIEHI,Ifl IIOPflAI(A IOO Ery II I{E MOIYT BAMEHI4Tb IIII{POHOtrO.
Jrocubrx ycunrarerer,i fiocro.trHHoro ror{a rrpfrNroro ycuJreur,r.s, UeO6Xb4raUUX
B CIICTeIIaX aBTONIaTlIqeCROfO peIyJII4pOBaHl{.fl, B aHaJIOIOBLIX BbISI,ICII4TeJILIIbIX
rIalIuHa-Y I{ r. A.

Taruu o6pasou, cHrrx(eHr4e 4peft{a EyJrrr .EBJrflerca o4uofi r,rB rJraBg},rx
upo6neu a o6racrr.r Houcrpyr{poBaHr4r ycranrareneli flocrorHHoro ro6a rr Ha
€e peuenue saTpaqr,rBaeTcfl MHoro ycu;rraft.

@rr. 1. B.ron-cxeMa ycr{JrrrreJrff rrocroaurroro ror(a
d - c pa3EeJrbr.rLrM ycr4Jlerrr{eM BbrcoIlIlx I4 ltrrSrirrx qacToT;

6 - c paapa6oraHHr,rM ycrpoftcrno:u HoMleHcaur[r upefi6a uyas

Cyqecrnyer pflA cxeM, B Koropbrx ocyq,ecrBJrrerc.fl r(oMrrencaqr{fi 4peft{a.
B ognofi rpytrtro cxeM c rroMorqbro peJre uepuoArrqecxtr trporraBoAr(rcfl trepe-
r(JrroqeErre ycvurtrrerrfi B peHrrMr(oMrreEcartrrru 4pefi{a, flpu noropoM coorBercr-
ByroqrrM peryJrflropoM rrpor,rBBoA.ET ycrarroBxy uynr. He,qocrarxou aroft crac-
'TeMhr r(oMrleucaqu[ gpefi$a flBJrflerc.fi rrpepbrBrdcrocrr n pa6ote ycuJrrfreJrfl.

flpyraa rpyilfla cxeM oclroBana ua paa4eJreHrlr4 Synnqrafi ycr{Jreurff Bbrcoxlrx
qacToT rt Er{3r(r{x Me}ilAy AByM.fi ycrlrJrrrreJrflMtr: [epeMeHEoro ToHa I{ troc-
ao.Enrroro c upeo6paaoBareJreM B trepeMerrumfi. EnoH-cxelra uo4o6uoro yctrJrrtr-
TeJrE rlprrBeAeEa Ha {ur. 1, a. flepeueHHa.ff cocraBJrflroqa.fl yol,rJrr4BaeTofr lcvk
JIr{reJreM V-l , n To BpeMf Kar( IlocroflEEafl [oJryqaeT trpeABapuTeJrbrroe ycrlJle-
utre.yclrJlrrreJreM o MoAyJr.rrlr,refiy-2 r{ roJrbno [ocJre Eroro BBoAtrrcs s V-t [2].

Haun 6ut paapa6orau Apyroft rvrero4 KoMrreucarlr{u 4pefi{a HyJrfi B ycr,rJrr,r-
TeJre rrocroflHEoro rona [3]. Ocnosuag rrAe.fi ero Bafirroqaercfl B ToM, qro Bbr-
xo4noft cI{rHaJr ycr{JlrrreJl.s ilocroflHrroro roKa, cnuuaeunfr c AeJrIrreJIfl, cpaB-
EtrBaerc.fl c BXoAITEIM crrrlraJloM, tlprlqeM oc.na6reuue cr4rr{aJla [eJrI[TeJreM paBuo
moa+fr uqueEry y cu Jrenr4x y clrilur e rrfl..

Enox-cxeua, troflcr{flrorqafl orrrrcbrBaeur,rfi cuoco6, npune4eua ua $ur. 1, 6.
B4ecr y-l 

- ocuosuofi ycraJrrireJrb rrocrorur{oro rona, B KoropoM rpe6yercr
I(oMrreEcl,rponarl 4pefiS EyJrfl. Vcranrarent r{Meer ABa BxoAa - ((cr{rHaJrbELrftD
lr (HoppenTupytoqufil ] r{, cJreAoBareJrbrro, cMecr4TeJrburrfi nacnag, B KoropoM
trpor4cxoAllr cyMMr,rpoBarrue cr{rHaJroB c arr{x BxoAoB. B upocrefiureM oiryqae
aro Mo?r(er 6rrrn o6rrsurrft glr$SepeEqrraJrbHbrft ycu.nurenr.

Ocnossoe tpe6onanue, lrpeAT,flBJr.rreMoe K ycrrJrr{TeJrlo, BaKJIroqaercfl
B ToM, qro BbrxoAuoe Harrpfllr(euue AoJrrr(Eo 6rrrr cun$aano c Bxo,qELrM.

Vctpofiorno opaBueHufl rrMeer ABa BxoAa u upeo6paayer paauoorb rrorerr-
I{uaJIoB Me?fiAy HtrMr{ B rrepeMerrubrft rox. Taxr,ru yctpoftcrroM, HatrprrMep,
Morfter flBrrflTbca cflHxpoHrrr{ft xonraxrnrni npeprrnareJrb.
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Y-2 -'ycttttlrreJlb crrrnaJra oura6nu - trpeAcraBl.ser co6oft ycI,IJrIrreJIL
trepeMenEoro ror(a c cr,rExpoEELIM AeMoryJIETopoM Ea BBIxoAe. Ha nxog ero
uocryrraer crlrnaJl or ycrpoftcrBa cpaBuelrufi, a BbrxoAuoe EatrpflEteHLIe trocJre

AeMoAyJIfiqIr[ troAaorcfl Ea (Hoppel(rupyrorryrftx BxoA yolruItrrels Y-l .

Pa6oraer cxeMa cJleAyrorqrdM o6paaou. I(orga Ea BxoA Y-l uocryuaer r[BMe-
p.EeMoe trocTogEEoe EaIIp.fl)r(eEIrou1, E.o. BErxoAe BoBErrr(aer Eatrp.fl?r(eEue u r:-: f.JrKy r\e 4t -:- noe{{zquerr yctrJlesus V-1. ,(erzrem, coctasfiesgbrft
Es corrporunrednft R1 lr R 2, cnr{E(aer BbrxoAfioe Eatrpflrr(eHl[e U , go BEarIeHufl
Ur, Us:UzF.

Ecmr aagarrcr rafiIrMtr BEaqeEu.sMI,I R1 n R2, qro6rr P : 'l'lKb ro trpll
orcyrcrBtrtr gpefi{a EyJIE Ealrpr?r(enl(e U s6yger paBlro BxoAffoMy lrarlprrfieuuro
U y ero paBeucrBo 6y4er coxpar{frbcr g,nn nro6nrx arasesuft BxoAnoro ourEaJla.
IIpu uoanneuuu gpefiSa ryna BbrxoAuoe Ealrpflrr(enlre 6y4er orfirrqarbcfl or
BerrLquubr U tKr. Cnegonarcnbuo, rr Hatrpfirr(euue U u6ygu orruqarbcfl or BxoA-
noro U1. Ora paanuqa uarrpfffieuuft onpegenurc.fi cpaBEuBaroErIM ycrpofiotrou
r upeo6paayorca B trepeMeruoe. floo.re ycrfieuu.fl s V-2 u AeMoAyJIfiquI[ Eatr-
pfl)aeEr{e trocrynrrr rra (HoppeHrupyrom,IIfiU BxoA ycrlJrr4TeJr.fi Y-1. v- }toMrIeE-
cupyer Apefift EyrIfl.

flocrosnnas BpeMeHIrI qem.{ Hoppefiqlru rrr6paua Aocrarosno 6o.rr,urofi,
r {aeonrre cqt:lrrlfi. Merr(Ay UflrUs, r(oropbre Moryr r{Merb Mecro upm pa6ore
Ea AOCTaTOqEO BbrCOnr4X qaCTOTaX, He Or(aBbrBarOT BJrrirfHr4f Ea qetrtr HoppeH-
quu.

Paccvrorpuu 6oree uo4po6so KonuqecrBeurrbre coornortreur{.a rrprr AaIrHoM
MeroAo r(oMtreucaqrrr,r 4peftSa EyJIfi. O6oaHas[M sepeB K1 rt K2 noa{Suquen-
Tbr ycuJreHr4g v-t coorBercrBeHrro tro ((cr{rEaJrBEoMy} r.r (Hopper(rflpyloqeMy))
BxoAaM, a qepea KB - noafrfruqner{r yclrJleHr,rtr Alrfr. Y-2. O6oesaq?IM rafi}r(e
orEortreurre Rrl(R, -l- fiJ : 0. Tor4a xoa{{uqueur ycrrJler{rrrl cr{rnaJla
o,rrl{6xz_6es__yqera o6paruoft caflB:,zr rrepeB cotrporr{BJrerrtrfl R1 u R2 6y4er

-K - K, Ku. Snam <uunyc) oBrraqaer trporrrBotroJlolr(Ebre anar(r{ flpupaqeurrg
Eatrpfi?I(eErrff Ha BxoAo tr Ea Br,rxoAe.

Bcre4crore nnsefisocrn ycfi:nttrerrfl V-l uoxno trpr{Merrr(Tb trpr{Hqr4tr
oylleprloSrrlllIrL v csrLTaTB, qTo

(J t;* == Ur,,* l- U o, * fJ u. (1)

3,qecr, Uou,* - BbrxoAr'roe Harlpfllr{eHl,Ie, Unru* - BbrxoAr-Ioe }Ialllfl}Iienr,ro Y-l
B crlyqae orcyrcrBrrfl ApeiiSa Us;rx:- I{LIJ1, Uoo- r{arrprr}rreur,re 4pelirfa na
BbrxoAe ycr,rJrr4reJr.rr Y-t 6ee yqcra HoNrleHcaqr,rr{, f/r,- uaupaixeur{e r{ol,rle}r-
caqrrr,r 4peir{a.

Y.Ilrrr,reafl, rrro iril rxo4 V-2 [oAaercr] Harrffl;fieHr4e, npoflopqrlor{arrrlroe
(Jrr: fJu,r*F - Ur, [epe[I'Iuel{ nr,rpaiXenlre (t):

(2)

OrHy4a

u.Ittt, ecJrlr yarecTb, rITo Aerrr.lTenr ,R1, /?, nr,r6r,rpaJlc.fl lra pacrrera P: llK:,
IIO.itYtl11Y'

U,u,x : U $t * U rr * (F U"** - Ui (* KrKu).

rt -- l( | + I(2,
u B6rx - mR# ut * r +#sgu*p ,

(Jutrx:l{tUr+ J n Uon
t I-(:7;,

B ueprofi qacrll eroro patseHcrBa trcpBoe cJraraerroe [poflopqr{orraJrL,Ho
B)i0IIHON{y Halp.s}HeHuro, BTopoe - Harp.fl}rierrraro gpefrtpa. ua nr,rpaxeHra;r
(3) nu4no, qro nol{rreucaqurr [pcii{a uy;,ix ocyrrqecrorrnercr, 6ce xax-or.o-.,ii'6o
trBlvlelleHl4rr xoa{tftlrqlreura ycr4.ueHr{rr ocHoBr.roro ycirJrr4re",rn V-l . 3'r.o uo,:r:o.

300

(3)



JIfler coBAaBaTb cxeMbl ycIIJILrTeJIeii co cpaBHIrTeJrbrIo 6orr,mlrlr peaJrbtro troJrv-
qaeMr,rM ycuJreHr,reM no rratrp.flrlreHr{ro. LjtaroAapa HoMrrer,rcrdpyrorqeMy 4eficr-
BIrrc CxeMbr tro.flBr4Bmeecfi Harrpfl)r{enue 4peft{a HyJr.fr ycr4Jrr4rel.s v-t yMer{b-
IIIIrrcfl n ll(. I KsKzlKL) pas. flpra I{r: 17r,r. e. rpr{ oAr,rHaHoBoM roa{{la-
qI{eHTe ycIlJIeHLIfl ycI,IJII{TeJLtr V-t no (cI,Irr{aJIbHoMyD rd (notlrrleHcarll{oH}roNly}

r.Drrr. 2, Cxelra nalrrororo ycrrirtireJr.s roc'rofltrrroro roria c rioll-
ncncaqrr eii ;qperi{a rry.rr.n

BxoAaNI, ocna6nenr.re 4per:ifra 6y4er n ll$ + Kr) paa, a Bbrxo/{Hoe Harrpgirre-
EI4E

Uoo,*- K,u,*|4u^r.
Ha $ur. 2 upr,rne4cIIa rrpI{IIq}IilI4aJrLHa11 oxeMa yc],r.,[r,rreJrrr rocrorrrrrroro

TOHa C HOMrreEcarlr,reii 4perisa yr(asaHHrnM Br,rl]]e rrcro/{oNr. Vor,unr,rre,rs V-l
co6pan Ha raN,rnax JIr, JI , u 1.r. Jlauna 11 pa6oracr HaH cr.rccr4reJrr,11r,rr,:i Hac-
KaA, npEqerl Ha cerXy..riesoii rloJ.t otsI,tIJEI, Br{JIIoqeFrr{o.r:i xaro4rrsrlr noBToprrre-
JreM, rloAaercn rxo4lrofi clllHaJr, a Ha cerr{y rrpanoii rroJroBr,rHlr jra},rrl6l 

- clrt-
EaJI r(oppexqrau gpcfi{a rlyJr.fl.

Jlauna JI ,v ttenaa rroJroBr.Iua JIaNIilbr 1, pa6otaroT ycr.{.rrr{rcrlrrr{r4 rrarllfr}r{e-
,y".S Karo/\a rpr{oAa rroAaercrr orpraqare.nr,naa o6pi.ruaa cBrrgrr Ha HaroA
"r11. flpanafl rroJloBr4Ha .Z* nx.trrouena xaro4HbrM flotsTop?rrener{ u trgitrre,rcrr
ycI'rJImTe,IIeM r{ou{HocTrr. IJa nntxo4e ycltJir4rer.s Br{Jrroqerr lteJlr,rrc,rtb r.ranpfl}ne-
Hmfl' C ItoTOpOIO CHI{}IaCTCfI HaIIII-fl}I{eHI4e Ira CpaBHI,IBalouleC yCtpoiiC.r,nO,
Br,rro_Jrr.rcFIrroe B Bl4Ae riexaHI4rICcHoro ilelleHJrrouarc.ril 11r.

Ycm;nr,rrerr, ctrrrHaJra Hor\rleucar{r,ru 41leii$a co6pau ,ri ,uonrra* JIa u JIr,.
C ario,la Jf a cur:nail orlra6xu rroAaercrr *i *,nrrra*r[r BTo]loro ropeqJrroqarcJrtr,
pa6orarorqero cr{HxpoHuo c Ir1. orr pa6o,rac, 

"rrr*poriro-rpaaorr,^l i(eN{orty-

(4)

o
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JIflTopoM. C ero IioHTaHToB cHprrvraerc.s [ocroflHHoe Harlpflil{eHI,Ie, Ho}IrIeHcI,I-
pyroqee Apefi$ Hy.rrr ycr4rlr{ren.s V-t.- 

ltoasrflrqlrenr ycI,I.IIeIrI4fl ycI,IJIIrreJIrr V-l cocran;rser 50 000. 3a cser orpu-
qar-enr,noii o6paruorl CB.aBI,I, nne4enuoiil AJIn BblpaBI'II4BaHIIfl qaororuoft xapaH-
reprrorl,Inr{, o11 crruE(elr :io 5000. [peI1{ HyJ.E B BIdAe ixy}IoB cocraBJrfler
50-100 atns. Auu;rury4uo-qacroruafl xapalirepl'Icrrlna lttlHeI"tna s uoJroce
0-1.00 nar4.

Oelrerralr eq,e oAr{y r.ruTepecHyro oco6eHuocrb IIBJroffieHrroro }IeroAa fioMrIeE-
caqr{rr 4peri{a HyJIfl.

Bepriemcx K Bllpa)fieHuro (1) I4 paccN{orllr'ru rafioli cJlyqail, }tol'Aa B cIlJIy
Har(ux-:r'o rrpuquu Ha crrrrlaJl],ur,rfi nxo4 ycrl.[I,ireJrfl V-t ne rloAaercf BxoA-
Eoe Eatrp.f,llteHUe. OHo xooryllaer ToJIbI(o ua ycrpoftCrBo CpaBHeHI4tI. 'folAa
BLrpa,fieHrIe (t) upLruunraer BI,IA

Uuot*:Us1r*U^,

trJrr{, npor,IaBeAfl uoAcral{oBr(y Ur, : ($Un.'. - Ur) (-I{21(B), uoilyqrr{

(r n,*: #{*fit),+ q!1711,u o, , (5)

I{JIII, flpl,lHl4tnraa I{r: Kr, F :
I-;r-
^r

HauAeNI:

U 
l(' t' rt I

u,.,* : n;- 76r-L 
KtU t 1- 1 ,11rU av. (ri)

Cpanrursaa Bbllla)fieHufl (4) u (6), BIaAI,III, tlro oI{II orill4salorcfl roJibro Ha-

Jrr{qrreM tr{rro}nr{rerl.tr lepoA rlepBbrM crlaraellblx,I. flpu yc,ronlut 1(u] I eror
l\,rHolnrrreJrb Becbr{a 6;uraoH H eArrHIrI{e, a Bblpa}fierlva (4) u (6) 4aroT' [par(rl'I-
SeCHII OAIIHaKOBLIe SFIaSeHI'{fl BLIXOAHOIO llatr}l.rl}IieHllfl .

Tannn o6paaolr, cl{cre1la r(oMrrel{caul{I[ HacroJrr,Ho a{{eHruoHa' qro B

cocroflrrur{ KoMrreucrrpoBarrr Aa}nc nonnr,rri B6IxoA I4B crpofl (crrtHaJlblroroD

Ear(aJIa. 'faH Hax B aToM cJlyqae ycI,IJIeHue [poI{BBoAIITcfl ycllJll{renelr V-2,
To, ecrecrBeuHo, arAcrorrrrlir Ar,rarlaaorr Bcero ycrpoirc'rna 6y4er orpallllcert
ero AI{atra3orIoM.

@11r. 3. Cxeua ycrr:nnreJrf rrocrogurroro rona, co6parnoro Ha rroJryrrpoBoAl{[I{oBbrx
rpr{oAax

B rex clysaflx, r(or[a rre rpe6yerca urrpoxoir uoJroorl, r,Io]r{Ho BocrIoJIb-
SOBaTr,C-fl erran ceolicrBoM cxeMbl. Tax Ha ocHoBe DToro ilpl,rHquua 6rr,na
coBAaHa cxeMa ycrr.IMrerr.rt flocroflI{rroro ror(a Ha rpauaucropax ({ur.3).
B xa.recrse ycrporlcroa cpaBHelrrrfl nr,r6paua cxeMa BaropN{o}Heurroro 6noHraur-
reueparopa 14,51. llo4o6noro pola cxerlbr Harrlrlr4 rlrtrpoHoe rlprrl{eHenI,re
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KaH HoMtraparopbl npll [peo6pasoBaHl{I[ HeIIpepBIBHoft eeflI,Isl4ubl B A]lcxper-
uyro. CparuuBa;Mbre Hanpfllr(egr4r floAalorc.fl lra AIroAr'r Ir u I2,..[pr4qeM Ea

Z, oogurr"fl BxoAEoft cur;aJr, a Ha I z - cr.rr'aJr c BErxoAa ycrpoficrBa. Ecnra
'Eatrpflrfielllle 

fla,4r 6o,ntme, qeM Ha I r,6tottnar-regeparop BLIAaer I{MIIyJILCII.
pru'raUnyntobl AeJIaIoTCfi IIII4pe Ha oAIIoBI,I6paTope T 2, T a, yCIIJIlIBaIorcfl ycl -
Urrera*"fn I{ qepea TpagcfropMarop IIoAaIorCfl Ea BbltrpflMl,lTeflb. C AelruTerrn
R1 u R2 nrruparyureugoe rratrpfl?r(eEtre rroAaercrr Ha \uoil.trz AJI.fl CpaBrreEr{g

c BxoAEbIM I{atrpfl}r{eHlleM. ftenrarelr otrpegeJlfler Hoo{{Iaqr,reur ycIIJIeHtrE

OucreMbl. Cra6uir,soCrb flopola cpa6arLIBaEI{f CpaBI{lIBarcIq,eIo ycrpofiOTBa

yAaeTc.fl A6BSCTII Ao 2-3 ilLe, C,g3TeMa trpaRT[qeCHII He MeHfeT BbIxoAEorO

Eatrp.fl)fieEl{fl IIpII I43MeEeII[II B ItrIllpoHl{x [p_eA1J]11 BeII4qI',IHbI HarpysKtr'
Bxoiluoe Colpo-TIIBIeEI{e cxeMbl CoOraBJIfler 5-7 Mott. Vxaaauune [apa-
MeTpbI Coxpau.flIgrgfi trpll I{3MeEellutr oxpyp(alo1q,efi reMlleparypbl B [peAeJIaX

-40: + 60"c.
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AItAAEnIIIfI HAYIT CCCP

I4 3 B E C T I4 .fI I( P bI M C I( O }I A C T P O @ II 3 I4 q E C IT O lU

Tou XXXVI
OBCEPEATOPI{I4

1967 r-

XPOEII4HA

B te'resue 1965 r. corpyAulrl{rr $pnucnoii acrpodrranuecrort o6ceplaropun AH CCCp
trprrlrlrlIaJrrr yqacrlle B HayqHblx nonr[epenquax ]I coBetrIarr[sx nax y na-c r Conercxou Coro-
Be' ran.rr aa py6emolt. I{a XVI Menr4ynapo4nrrli Acrpouasrr.rsecitnr? 6onrpecc (Adrnl,i.
lpeqnr)_rr,-rearxatr.A. B. Epyuc, fI. II. i{o6poupanr.,r, d. }t. flpoxotpre",B.'8. I]i;;i;6;;:
Ii: 11 l{ Mexgynapotrryrolorr$epenrlr.rro no x6.ourqecuutr;ryuarr 1.tiou[or; _ A- A. e;;_ilaltflIl. IJ paoore. n_ottr[epeltqntr. rlo MarHeruaMy r]flauer rr BBe3A (H-uroxabrta, Anrnua)
trprrHfiJr yrracrl'Ie A. B. Ceuepnr,rr?; lru me 6lrru [porrr4raH6r Jrexrlrrfi I Iougoucnorr yulrnepl
crlTere o Marrrrrrlrblx rroJr.sx rra p_orrltqt B cnuroartyl{e rro noct{fiqecirort raaoguna,r,rnrle
(ITuqr{aJ 4tparrqrrn) yrracrBoDa* M. E. Eorpuyrt n E. 

"E. 
.(y6or. r,I. r. Mouceeu i,tonrru""

no HoeOpb HaxoArrdtcfi e ttayvHoit r(oMaHAnpoBJ{e a A_rc.rpa.nntr. H. B. Cr.emcrrrio c^anperrlo oxut6pr,6u,t r Hayunoi;i'rto;nar4uposrie'n CIIIA. B aice4aurrriirCnoru,,rr.r,,Hor-o r{oMu-rera l}leifiEy]tapoAHoro A*ctp,oHolrtt.tecn_oro Coroaa (IIrrqqa, rlrpar.rqrrn) rlp'tlrrrJr yqacrne
BtrrIe-npeBtrAeut MAC A. E. ceaepn6r4._ylg9ryte corpy4rrrrrirr o6c'epnaropr.rr.r ysacrBoBaru Bflrenyue Acrponoun.recnoro Cos-era AH CCCP u l(r#ie, a .llreny,re Iimad;ffi;r""ot:
cne, r llrenyMe r{oMl'rccrrl'r no-$uanne BBegA lr :ryuaunoctefi n Bariy, s flfl1roii Bcecoroarr-&
paAl{oacrpoHounqecltort nourlepenqun u Xapr,rione., n Hour}epeuqril.r no noc*rrre"nrroi try-qaM I{ NlarHr'rrrtouy uo;rro-3eMJ]?I B Moc]t!g, s rerseii nrnore'uo- ruareMarr.rqecnoi.i o6pa6orrle
pe3yJIbraroB na6nro4euurl r Haqure;ur (Itpuu), a ranlxe B 4pyrrrx coBerqarrrl-sx 11o orAeJrr,-
HbrM HayrrELrM rr rrayqHo-opraHrrS arllroHrrbrM Borrp ocaM,

-, It o-oceptsaroprrrc B TeqeHI{e roAa rrprrea}r{aJrlr AJrrr o6uelra olr6rror{ flpoBeAegrlfi coBrrecr-
Hhrx paoor, rloJlytlelIrlfi Marepr,IaJra na6.nro4eur,rr,1 corpyAHlrnr{ llnornx-o6cepaaropnft, rra-yqHo-rrccr_eAoBarerrbcltflx ].rrr^c1{lyro_s rr Apyrrrx yuperx4ennii c{palrbr: IraeHorl ac,iponoulr-qecxorl o.6cep.naropnrr AII C,QCP, r,rarrbh acrpoirouuuecnoir'o6ccpraroprrn AH'yccp.
uAeccHo[, .tiropartarrcrofi, Xapr,rtoncrrori 

- 
n 4pyrrrx o6copraroprrri, locy1apcraerrrrro

acrlloHoMr4trecHoro I'IHcrrr"yta r,ru. fI. It. Illtepn6epra, Nlocxoucrtoro, Hl.renliroio, Jlelinn-
rpaAcnoro, T6r,r.rrrccnoro ylrrrBepcrrrerog rr Ap.

-^ 9olp.y&"!g! Ana4euurr nayn-Denrepcrtoii Iiapognori Pecny6.rrr.rHn E. Eanaxt raxoArr.rrc.s
a HpAO AI{-CCCP c25mar' no 8_rrron.ri; rrr cge;ian I{oRJraA rra tclny <Bnea4r,r nr,rconort cre-.rlrlrocrn n o6.rractr'r roxtrlec b rr l flepce.nl. Corpygrr,inn llorc4alrcndr,l u.rpo,1rrrriir."11"t-"0-
cep-Baroprtrt^(lepmatrcttar ffe-uoriparttuecran Pecrry6.nrrxa) npor{r. Ercp, li-pa }trolrqeni,
J yccrlalr lt i)lttcit trocerttflll odce;rea,opttro B rlorc; rtiurr 6ur.nn c4e.naulr cJrt:Ayotrlle AotrJra-nlt: <Iilonax tt"rtaccttSlntaqtur arttlrlrrrli o6.racrcjt ua Co,nrr4e,> (X. I{rorrrlc,r'r,i, o.OO 

"ir.;rov-M€rrra[6H.ori uorrrplrBar(tttt,) tt <rO pa6urax llo rclta,ucrioii acrpoc[rrrlruecnoi,i b6cepnaronril>
(qr. Erep), <rJ,r.nnlrrr.rqccriilfl floJrrrplr3aqufi lrcnpel)LrRlroro rraJiy,lr,rrrrl Itpa6olrr4riori ryirau_
Hocrrl)) (JI. Orxeu)- <Mo4rrrplrraqril rretogon ncc6abrx rlSrrrHqr,rii 4oo ,,cico"go*arnr.s ;rnnrart
rrouloqeEllE)) (E' lycc-lnau). C cepe4lmr,r r.Ironrr tro nonerl cenra6p.n a o6cepnaroprrr, rru*o--
A1lrIrcIr col'pyAIIrll{ll IlotcAartcttoiL o6ccpraloprrrr (fil'P) B. Illerraiix :r b. }P,6.,ruar.rosa.
UJTII BeJIt coBMecrllylo c odcepoa:roptreir pa6oty no rrcTurrraltrtu rroBoto MeroAa nocrpo0trrr.fi
BroplqHbrx r[otouerpuuecnl,ri ..crau4apfor. Corpy11nlrfilr Acrpouor\,rfiqccrioro rrHcrr{rvra
*u?fl9lllllil rtaytt {exoc,ronaqrtoii Coqrra.nrrc'r'rrvecuori Pecny6nrnrir B. Eyu6a, Jl. Itprrecrrirft,(;. Hpltlul{ nllrtcax{aJrTl n_.o6cepnatoplIIo AJr.E o6cylr4erlra rpo6.rerrlr i,,aurrnuo.oernrff coJr-
Ireqrrblx Marrrlrrrrblx uo.rei,l rt collyrcrByroudrrx LlrurtsJrerrr.{ii, 71}x uponeAeHJrfl crrer(TpaJrr,Hr,rx
na6rro4errrii recnr,tx Anoirrgx 1n"ea4. Onn.nrrctyrlr.urr'r o AonJraAao*: <O rrer{oroprJx coJrrreq-
rr6rx reJlecRonax CIIIA> (8. Eyrr6a), <Oco6ennoctn corneqHr,t\ rrlroroglrr,rx Bcrrbrrrrefi)(JI. Itpuucnrrir), <Cneurpor[orouerprruccr(oe ]t3vrlcrlre 3regubr 0 Leor tC. Itulurxi). Jl ortron
y9p19" (CIUTA) EaxoAlr,lctt B o6ccpnaloplrrr c rioHr{a 19tj4 r. no rroTn, i9u5 r. 3a np.i'r1 npe'-
orrBarJufl B oocepBa'roptlr Moprorr nptrHlfr\rar yqacrHe u 4lyr pa5orax: oArra ll3 ll1\ o B03_
Irl'rnHoBeltrll[ I'r pa3Bl,rrr,Ir,r Bcrrbrr]re( B MarHlrrlrblx no.fiax (collrectrro c A, E. CenepHlru), Apy-ra.fl- o ABIrlr{eHI'IIlt rrrrTe}r rI ctsflBarrrrbrr,r c HITMTI rlStrreHeHlre}r cTpynTyphl Marfir,rTr.roro rroJr.frn,anrlrnoit o6lacur (couuectro c C. tr{. Ionacronolt). I. Moprbirou i4errrru ABa Aortrra/{a:(HIlHeMarlrIta Bcrrbrttrert, rlacrr, nepnafl. Corr're.rnan.,nilreuarorpa{lrl> r.r <Itr.nreuarriiia
Bcfir,Itrren. rIacrl, uropal. I'Ionr,te aclenrbr o6paaoranr.rii, pacnpocrpaiurrorqnxcn c 6o.rrr,mofi
cr{ol)ocrllo). C nparxouper'teHllrnr Buar.rrorl o6cepta'r'oprrio flocerrlJr rrpor[. Prruc (]tauana)j
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r{M c[eJrar{ IonJraA (flAepHbrrl crrrrea Brryrpl{ rr Ea floBepxnocrrr BBeBA)). B na.rafle'Mas s
o6cepnaropnn Eaxo;1lJrcE arreprrfiarrcruft pa4uoacrpouon lte,rnep-rran, noropurfi BbrcryrrlrJr
c ;tnii. raJnir rO pc.lrrorcrpottoilrqecttr.tx pa6orax n Aecrp-a,rttttr. Iortrop Crerriplo - Hayq-
nnft corpv71ritn( Atia{efilrrrr Hayrt IIIBeqrrd - pa6ora,r B o6ceptraroplllt B reqeHtte 2,5 vecx-
r1a. Coarrecrlo c A. E. Celcprrr,ru olr re,r pa6ory no L{Byqelrltlo o6qero rlat'Hltruoro rIoJIrr Ha

iorrrq". IIpo{. Apn (CIIIA) oaranoulrris c o6cepBaropuefi, rr,rctynn,n c Aoluragou <rflo-
cJreAgrre rrccJreAoBarrr.rx B o6fiacru BrreraJrar{Trrrrecxbft acipouorvruu>. ,[oxtop ,{auxr (Anr-
.rrl,nj noceru, o6cepnaropnro c rtpauroBpeMeunblM BnalrroM; rIM cleJIaH Aor(JIaA <O reopnn
corue.JHr,rx Bcnbituex). flpo{. Mramap (Opalqrrn) so BpeMs cnoero npe6urBaHrIfi B o6cepBa-
r.opnr B Haqafie uon6pn BbrcrynirJr c Aor(JraEaMrr iIIo:re cropoc'reit s Cornesuoii-atrrt_oc6e_11e2
rr <,Cno.'rror4un ar(rnBrr,rx o6.na'creft>. flpo6. Xep6rrr (CllA), nocernsmrft ltnAO AII CCCP
r uon6pe, BbTcryrri4Jr flepeA cor.pypnriralrlr o6Cepnaropnrl. c Aor{raAaMtr <Jllturii B 3Be3Aax
r.irasEoii flocJreAoBareJrr,iocrr>, <3nea4a FU Ori>, <O 4rr{$yatrrrx Me}r{3BeBAHrrx JrI'rHI{sx}).

floqetuas crelerrrr AoI{ropa nayn Vunnepcrrrera Hr,ronacrus 6rrra uplrcymgena
A. E. Cenepnolrty. rletupe cotpy4nnxi o6cepnatcpun (8. I. Eycrarcnnfr, P. H. Hymaftro-
poAcr1aq, IO. I4. Hemnop, f. M. flonon) Barr{rrrrrJrrr Arrccepraqtr[ rra.cor.Icxaurre yqeuoa
Lrenenr.r liarrAlllara $nauxo-uareuarrlqec([x EayI{, ABa colrpygrurHa (A. C. .{uoprmlru,
T. T. I{an) rroAroroBrrJrrrct, ft Batr{Irre nau4ugatcnofi fl?Icceprallfifi.

B 1965 r. BlrmJrrr uB fleqarr rou XXXIII r,r ron XXXIV <<l(sBecrfiit Hpr,rucnoft actpo-
{raeuuecnoir o6cepnaropnn AH CCCPI, rroAroroBJreHbr rr cAarrbl B IrBAareJt'crBo roM
XXXV r.r nactoaurft - XXXVI tou.


