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KPIIIBAfl POCTA [JIfl ATMOCOEPIIbIX IOJIOC
florJloruEHr,{fl MOTEHyJIflPHOTO HI{CJIOPOIA

A. C. Tw6u,noa, B, Ii. flpono$aea

Ilonyuersr aa6oparbpurre crrerrpbr florJrotrIenrr* AJrE [oJroc A u B MonenyJlEtr]Eoro

r(trciropona rpu AntrEe uyrr.r 236 n77 u B o6racrtr 6900-7600 A. flaruepeun aRBEBailsEt{

BLre Elrpuur,r 48 ttusvir. troJrocbr A u 23 fluszft [oilocbr B. floctpoeur.rro KptrBBre pocTa g
troJrrreErrrrs rro ErrM noncranTlr xopomo corJracyrorcr c AasEBrMtr Amera [l] gug renJry-
ptrqecnrrx rroJroc B ctrenrpe Conrqa. O6cpx4aetcn BJIITEITtre AaBJroEtrE Ir poAa ymuparcqerg
raBa, a ral{}r(e TeMrreparypbl Ira xoA r(prrBofi pocra.

THE CURVE OF GROWTH FOR ATMOSPHERIC ABSORPTION BANDS OT MO'LE-
CULAR OXYGEN, by A. S. Tibilou, V. R. Prqkofyea.- Laboratory absorption $pectra

have been obtainetl of. the A antl B bands of molecular oxygen in the 6900-7600 A Spec'

tral region, the length of the path being 236 and 77 m. The equivalent widths of 48 ltnes
oL the A bancl ancl 23 lines of the B bancl have been measurecl. The curves of growth aro

obtained. The constants tlerivecl from them are in good agreement wifh Allen's ilAta

[1] on the telluric bands in [he solar spectrum. The influence of prossure, kind of expaq.
ding gas and temperatwe on tho curve of growth are discussed.

BBeAeHr.re

B pa6orax [2, 3j noxaaauo, qro B ctrexrp-e Beuoprr pffAoM c refifiyprrle-
cKr{Mr/r fivrrijr.flMn nr,rcJropoAa (n o6nacru 6300 A) Ha6ilIoAaercE cJla6oe trorJro-
rqeHrre, Roropoe Molr{Eo rrpEtrr{carb nucJlopoAy, HaxoA.EqeMycfl B HaAO6fiaS-
HoM cJroe aruoc{eprr rrJrarerbr. KorrasecrneHrrori oqenfiI,I coAepx(aul,I.fi nr(cJlo-
poAa Ee 6rrro cgenaHo. Ailfl sroro Heo6xoAuMo slrarb KprrBylo pocra rlptrMe'
HrrreJrbEo n ycJroBtrrrM, cyqecrByroq,rrM B BepxHux cJlo.flx arMoc$epbr Beueprl,
3rlr rxe ycJroBlr.f, Becr,Ma orr[qarorc.E or ycJloBr{fi B BeMIrofi arMoc{epe.

Hax uasecrrro, r(oHTyp BpaqareJrbubrx JrrrHflfi rlorJloqeEtrfl al,lcJlopogfl
orrpeAeJr.fierc.E croJrnlroneuzsrtllr c MoJreHyJraMrr rrocropoHrrero rasa [4]. Ecil4
B BeMEoft arMoc{epe ylxllp.f,roql{M raBoM .flBJlflerc.fi aBor, ro B arMoc$epe Bo-
Hepbr rrMelorc.g BEarrureJrbrrbre HoJlurrecrBa yrJrer(rlcJroro ra3a. Hpome toro"
o6qee AaBJreHrre raaa rr ero reMtreparypa B rrpocMarplrBaeMbrx c Selr.rr cJrofix
arMoc{epbr Berrepu rra},Ie, qeM AJr.E BeMIroft arMoc{epbr. Tax, n [51 uprrurua,
erc.E AaBJreHue }Ia ypoBrre o6naqnoro crrofr P : 90 u6ap LI reMtreparypa.
21,5" K.

Paccuorpuu HecxoJlbno rloApo6Eee r,lrv.frHv-e paBiruqrbrx trapaMerpoB Ira
oKBIrBaJreETEyrO UrrprrHy BpaqaTeJrbHr,rx Jrr[Hrlrfi noruoulen[tr ]rlrrepecyrcqux

. Eac rroJroc HI{0JIopo[a.
Aritrocfrepubro rroJrocbr O2 (A, B r oc AJIzHLT BoilH 7600; 6900 m 6300 A)

cbomefcrnyror trepexoAy '>;'-tt>; rr noJre6areJrbubrM IlepexoAaM l0 -> 0,



{ -. 0 u 2 --> 0. Sror uepexoA Batrpeqerr, Ra,. cB.EBaEEbrft c ofleftrpurrecnrrM
AEIIOJIbEBIM UBTYSEEtrEM,, IT PA3PEItrEE, HAI( CSSSAUU5III C MATHIITHbIM AIItrOJTB-
HtrIM UBryseHr4eM. Hporrre roro, oE ocra6nen, fiar( uHTepftOU6nnaquouurrft.
IJI,IJIa ocqrrrrJr.flropa 

_AJrrr rrero paBEa I:0,4.l)-e [6]. tlo Arreuy [1],
orrroclrreJrbuue xoa{s[qzerrrbr rrofJroqeHr[tr A[rtr rroJloc A, B A A '*eroiBEATTEIII(fl:

A:B:oc:13,5:1:0,039.
Otz uonocu, Har( Batrpeqerr,bre, uMeror oqe'b MaJIyro ecrecrBerrgyro rrr4prmy
AJrrr BpaqareJrbHr,rx aoMtrorreHr, u B mr{po(oM ArdatrasoHe 4anneuufi nouryprrzx nwtr.ufr.6yryr ollpeAeJrflrbc.E B qeErpe AotrtrJrepoBcfinM yrrrtrpellueM, a B oc-

' 
*5I3;, 

;T3iffi "*'#1#X ":f#, 
o or.o.r"., cs B brp a m euz en (n eAr,r,r,rq a x

UaCrOrr,r)

W: (L-e-"ut)dv, (1)

-l-@

\
,]

o, - nos{{uqr{errr rrorJroqegr{fr, I - rorrrqmHa trorJroqaroqero cJros.
Ecnr lrrr npene6pexeu a{{exrou AorrrrJrepoBcr(oro yrtrr{peur{fl, ro o(v

Molr{Ho otrpeAeJrr{rb uo {oprr.ryne AJrfl KoErypa yAaprroro ymrrpeHrr.fl t1]:

^, _:r.l p\ b(t'lp,,t If,) 
.-[ \,1,, ) 1v=v"1'z .U1,1 1S' (2)

rAe D: l,lona2{kf l*; oc - rorrHbrli xoos{r,rqr.re}rr rrorJrorqelnrr Arrs Jrr,rHrrrr
IIPII }IOPMAJIbIIOM AABJIEHI,III; /J - AABJIEHIIE IASA; rL - MOJIEHYINPUT,TT,1 BEC YIIIII-p.flIoqero lasai p0 - HopMalrr:Hoe AaBJreHr,rc; o - a$$exrr,rsHtrr,f ArraMerp
NroJreHyJrbr 02 g.nx croJrKHoBelu'rr'i, o6ycnoBJruBaroulr{x ylrIl{peHr{e; 7L - 

.cllrclo
IIACTIIq YIIIIIP'IrcqEIO IABA P I CN\ IIPII HOPMAJII]HOM I{&BJIEIII,III.

F{oa${nquerlr G' rroJllroro rrolJlorqe]r]r.E rra eAilr{rrqe AJrr,rHr;r rryrr,r AJrn Her(c-
r:opoii Jrr,rHrrr{ I aaBucr.rr: or pacflpeAeJreHr.rfl rloJrexyJr rro BparqareJrbr{rJM co-
cTo.flHr{.EM r,r onpeAeJrrreTc.E Bbrpa}r{eErre\,r

d,i: C.i.e-Et,lt'r N,
: (3)

rge I - crarucrrrqecnr,ili Bec, coorBercrB)'roqr,rr1 4anuoii .ulrurr,r; Ei - aHep-
fr{fl r,rcxoAHolo BparqareJrrrHoro ypoBFrrr; Iy' - 

.ruc.uo ilorJrorqarctr{r{x rfoJregyJr
n 7 -cn'g; c - rruorxr{reJrr,, rocroqnnrrii /-(Jr,rr Bcex rlrn1r-r:i oAnofi rroJrocril.

Ias (2) u (3) cne4yer, qro el{BllBaneHrrrafi rrrrrprrHa BaBrcllr or rer{neparypbr
7 raaa _uepeB paclpe4eJreHrle MoJrer{yJr r(rloJropo/(a rro Bparr{arcJrbr{r,rM cocrofl-
nrml (3) u qepeg cr{opocrr.r rracrrrr{ yrui,rparoule"o 

"uri (uocroauna.g b).
Po4 Srsvpgtoqero raBa BJIrIfler qepea BcJrr.rqlruy o' 11orrepeqHr,r6a croJrr{rro-

Bef{rr.fl rr t{oJreriyflaprIrrr:i Bec qacrr,rr{ 3ror,o ra3a (uocronnuaa b). l)wtn][j|1re
,rlaBJrerrlrfr r&3& yt111'1'1,1Bacrcfl AoBOrrbrro lrpocro, ecJrlr B (1) u (2) BBeCrr,r rroByro
treper{er{Hyro v' : vs(prl p), uro coorBorcrBycr cN{elr{eHilro Jl,rHr.rtr ilo r[HaJ]eqacror. 'Ior'4a /(Jr.fr DKBr,lBanenrnoii. [rrrprrHbr noJryqng* BrJpa]r{eHrre

w: plpo 1L-e-""'t)d,v'.

b

( lt\

d'u' -- - (r-;J-r r"

JIerHo BIIAeTI,, IIT0 ]II{TCIpa.II B (4) [peAcTaB.rlfler co6ol1 aI(BI,IBaJICHTHyIS
IuUPI,IHY J]IIHI,IU IIPII HOPl\,IAJTL,HON,I AABJICHi,U{ PO. IIPr'T I'I3N{EHEIIIIJ{ AAI]JIEFI!I'I
Ia3a 0I{BIIBaJre}ITH:Ifl urt.lllr,rlra I,r3r,reHfleTc_s [poilopru,loHam.ao plpo.

,l

{o
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Bnlrgune yu[p.rrroqero raaa (nenra.urna b) y.rrruruaercfl He rax rlpocro,
,{eficmurerbuo, BBeAeN{ n (1r) nonyrc flepelleHriyro v'lb : v", ror4a

fo
w:b* 

_t[n -.,, (-
a-- l-)-l ar".
rb (v" - v,,)i -i- 1 / l

Beln'{r,rua b, onpe4ernrcurafr BJrrrflr{r{e yrrllrp.flrou{ero raBa, BxoArlr n xoa{-
rfrrqrrcn'r lrcpeA rrritelpano,lr, ]Io.era BeJrIrqlrHa ocrae'rcn TaHFtc II B rloHaBa-
'reJre Er(crroHerrrr,r B noAr,rHTerpaJIbHoM BbrpaEteHlrrr. Xapanrep 4eirctnrrr yntn-
prrrcil{ero laBa, TaI{r{M o6paaolr, He croJI}; oqeBuAeu,

lIpr,r uocrpoeurrlr HprlBoft pocra MLr [orysaerl BaBrrcr{Mocrb DKBTIBaJIeI{T-

noii runpnnbr or orlTlrqecnorlr roJrqr.rHbr raaa; oArIaHo ua (3) cJreAyer, qro nprl
nocro.snnoit reoMerpr'rqecxorl ro,nrqlrue olruqecrryro roJltr{lrHy Mo}I{Ho MeHflrr'?
lepsxoAfl or o71uor,1 BparqareJrbrroiir xouuouel{rlil }t gpyroi,r. TaH lr rlocrynaJl
Anneu n pa6ore It]. Ornaxo B ero cJryqae Hpr,rBafl pocra crpor{Jlacb AJIfl nor-
Jrotr{alotrtrero cJro.fl BeMHoli aruocSepri, HaxoAflIrIeroc.rr B cJro}r{HLIx u Hecno"rrbr(o
HeolpeAeJreHur,rx ycJroBrr.frx (pacnpege,lleHr{e ro Bblcore AaBJIeHlIfl I'I TeMrIe-
parypr,r). Pacupe4enenrre /traBJleurr.fl rro Bbrcore 6r,r.,ro yureno no 6apouerprr-
.recxor,1 {opuy,re. B.rlrsulre r,taueueuri,ir reMreparyprr n,r cto,n6y rorJroqaru-
qero raaa 6rrno yureno cJreAyloqr.ru o6paaou. Sa4anrur,rcb IIer(oropLrNI pac-
rrpeAe.rreHr.{ew T c nr,rcor:oft, 6r,rno nonaaauo, qro cpegunii xoa${uqueut no-
rJrotrIeHr.r.fr 4na rceii arnroc{eprr u s aroM cJryqns rro}r{er 6r,rrs nrrpalxeH qepeS

xoatfSuqnenr rrorJrorr{eH?r.rI G rrpr,r r{opr{aJrE,r"rr,rx ycJroRl{flx (ps n In) cJIcAyIo-
u1r.ru o6paao,u:

d,qi r 1u.t 7 t)rr lt t',,)

ry1e Ei- sHeprl{fr I,IcxoAHoIo BpatrIareJlblloro ypoBIIfl v To:303'I(.
flpn aron 6r,rna yurena BaBr.rcr.{Mocrb or reMrreparypbr roJrr,Ko uepee (3).

Bnra-sur.relr reMrreparypbr cepea BeJrr,rrrr{Hy b Anreu npeue6peraJl, call{rafl, oqe-
BI{AIIO, eIO HeBEaqIITeJIbHbIM.

Be,nnsuHr,r c, (rorrruu, lg ra) ucuoJrbaoBaHr,r A.n.rreuou IIJIfi rlocrpoeul{.g
xpunoii pocra [1]; oHI,I yt11116ruaJllr pacflpeAeJletrr{e I\{oJIer{yJI r(rrcJropoAa IIo Bpa-
tr{areJrbHErM cocroflHr4.flM Htr}r{Hero yponua 3X!.

tr{cxo4x r4B rlaJro}r{eHuoro, 6rrro peureHo npoBecrl,I ;ra6opatopnbre llccJre-
AoBarrr,{rr rpnnoli pocra AJrfl rroJroc norJrotr{eHr4n A uB xucnopo4a. Onucannrte
HIIX{e }ICCJIe[OBaHlr_fl ]IMeJIrr IleJrbIO:

a) nocrpor,trr npr4Byro pocra B ra6oparopurrrx ycJroBl{-rlx rl cpaBHlrrb ee
c npunor,i, nonyueuuoli Arueuolr 4na arrrroc$epr,r B rleJrol\{;

6) uaiiru orEorueul,Ie lroJlr{brx xoes$uqr,renroB norJlorqeHtr.E AJIfl rlo.roc l,
\L B;

n) uafirz a6conroruoe BHaqeHr,re o.

SxcneprrnreHTa.Trbuarr yc.rarroBxa

I4crosH[HoM cBera cJlym:,rrra 400-srn HrrHoJraMrra. Cner or r,IcroqHIIHa co-
6uparca rurnaoii B rlapaJlJleJlr,nr,li,i nyuox !r HarrpaBJrrrrc.s s BO-Nretponnrft Hoprl-
gop na6oparopr{rl, B Apyro}{ Hor{qe Horoporo HaxoArrJrc-rr crrerrporpa6. Cr-
creMa BepKaJr rlo3BoirflJra yBe.rruqrrBarl rryrr,, [poxoArI]IbIri nyuou cBera, Ao
236 at,. ?Iao6parxeuue r4crosHurra c rroi\,rorqbro c]rcrer{br rnua Sox5,c}IlloBaJrocb
rra rqeJrb cuentporpa{a.

Hamlr 6un r4crIoJrbBoBaH AByxMerpour,rll cuexrpoi.padr PGS-2 I{eficca
(Llena) c rlJIocltofi gu{paxquonnort peuerxofi. flo;rocny A u, B cnuma.n{or, n
crrelrrpe 3-ro nopagxaj'.rutrefiuaa 4rdrr.p.rr.,4na 6900 A 

"ocrauouna 
1,8 iylnn.

Pas4ereur,re flopflAxoB rrporraBo^rrrrocs {unlrpona HC-l5. 9to6u rrofiy.rtrTb
HOpillaJILHyIO IIJIOTHOCTL CIIJIOIIHOIO CIIeI(Tpa, IIpI,INIe]ItIJIIIC6 AJIIITeJILHLIo

(5)



Ta6:ruqa 1

Is lal (A)

PP (r)oe (B)
PP (B)Pe (5)
Pp (b)
'eq (7)Pp o)eq (e)Pp (e)
Pe (rr)
Pp $DPe (ts)Pr 

1ra1Pe (rs)rr 
1ts;Pe (tz)ee gt1

Pe (rs)Pp ttg\oe er)Pp (zt)
'e (za)
Pp (zz\

'e (zr)Pp (zs)

'e (zt)Pe 
1zt1

Ea (r)
RR 

iai*e (B)na (5)nq (5)RR (7)

'Q (7)RR (e)

'e (e)
Ra gq*e (tt)na 

1ta;

"Q (ts)
na 

1rs;Ee (r5)

7621 ,00
7623,29
7624,50
7627 ,05
7628,23
7631,02
7632,17
7635,19
7636, 33
7639,59
7640,7r
7644,20
7645,31
7649,04
7650,14
7651r ,09
7655, {B
7659, 37
7660,45
7664,87
7665,94
7670, 60
7671,67
7676, 56

7677 ,62
7682,76
7683, B0

Bersb P

-0,79
-0,72
-0,52

rroJrocbr A

-0,92
-0,84*0,74

-i,,,
. *0,7r

-0,74
-0,73
-0, 80

-0,76
-0,85
-0,83
-0,96
-0,89_1 ,09

-1 ,06
_l')l
_t )), r"-
_L,rr0

-1 ,39

-1 ,66

-1,70
-i,99
-1,93

IIoJloObI A

-0,85
-0, 87

-0, 76

-0,77
-0 ,7 

tt

-0,74
-0,76
-0, 69

-0. 75

-O ,71

-0, 81

-0,74
-0, 9l

-0, 79

-l ,28

-l ,21

-1 ,01

-I ,01

-0, Bg

-0,93
-0, 84
_n o,

-0 ,85

-0, 95

-0, 90

_{ ,15

-7,11_i,30

-'l ,27
_1 

, 
zr8

-1,46
-1 ,68

-1 ,66
I O')

-1,89
-2,18_2 ,t 6

-l ,57

-l ,,1.7

-l,17
-0,96
-0,95
--0, 90

-0 ,85

-0,89
-0, 81

-1,02
-0, 83

-1 , llt

-0,8u_t ,)o

-0, 97

-1 ,30
nqa

-1 ,77

-1 ,10

-1 ,00

-4.,02
-0, 95

-l ,0/t

-0,98
-7,04
-l ,02

_1 ,20

-1 ,18

-1 ,30

-l 
2cl

-r r'11

-'L,rt4
-1 ,65

-1 ,61

-1 ,92

-1 ,87

-2,09
-2,12

-,,,,
-0, 36

-0 ' 
1*6

-0,41
-0,54
-0, 50

-0, 66

-0, 62

-0, 81

-0, 78

-0,99
-0,97
-'l , 19

-t ,17

-1 ,43

-l ,40

-1 ,69

-l ,67

-i ,99

-1 ,C7

-n (]u

-0,68
-o '1t7

-0 , 
z16

-0,41
-0,36
-0,40
-0, 32

-0,53
-0,34
-0,65
-0, 39

-0, B0

-0 ,1rB

Be'rls R

761 6,15
76i3,19
7612,00
76t0,46
7609,30
7607,93
7606,77
7605 ,64
7604,45
7603, 5G

7602,36
7601 ,70
7600,119

7600 ,07
7598, 85

-1 ,59

-l 
2)

-1,23
-1 ,03

-'1,0+
-l 

02

-0, 93

-0, 96
--0, 87

-1 ,06

-0,96I t,

-0, 09

-t 
25

-1 ,11

ilr(crroBrlqlrrr rr ur[pr,rua rlenn 6rrna nenra 6o;rr,[re HopMaJrrnoir (0,1 il,]l, rrptr
nopnansuoft 0,02 war,), florobrr cHrrlraJrlrcrr na uu{paxpacuyro rJrerrxy 14-810.
IIIxara AJIfl lrocrpoeHllfl xapaxrepncrr{qecxoii npnaori sre.rarbieaflacrr c rro-
Morqblo 9-cryuenuaroro HBapqenoro ocra6nreJr.fl Ha xam4rrft cHprMon. Il.uenxa

I - Z;tO .tt I :77 at

lsw (L)



tswli)

Lgo
0,

Itpunan pocra AJrrr ttotroc,4 n B rrro,lronynrrprroto (llcJropo7qa

To'rl{t{ - I'I3MopeIItr[ nplr ArI{IIc nyTll I - zlJG .]r; rrpyTr(ri[ - r.r3Mc]lcrilrrr trlllr En!firc uyl'lr l: 77 .1r;
Hpoorr{r([- uopecttr{T:ulrrbrc }ra}rcpcnrlrr  trlcrra [1.]

Iporr_BJrrrrracb B rrporrBr,rtene Kodal( D-lI B reqeHr.re 5 nuu, rpr.r rer\,rneparype
20-21" c.

Cpc4lI uoJlyalcurrlrlx cr{rrr{}toB 6lrlr,r oro5paHLt A,rltr 4,a"nr,rrerYruteir o6pa6orxlr
Tpu I)/qIIII4X:

tsIlCNrl ur{clro3lrr{1rr

1) rro;roc,a ,,1: I --.2i)G n; L -- | .Lac l0 ,tnuL;
2\ troloc,a A: I =..77 .r; t.:1 "uult;
3) rro,rocn .R: 1. .2.i0 .u; I '2.tttc.

IIpr,r Soror,re'rpr,tuecroii o6pa6otxe roHaBaHr,rfl lrnnpodrorouerpa cr{rrN{ir-
JII4crr tlepes 0,02 x,al,. f[o pcay;rr,raranr r[oronerl)rr]loBarlr{.s 6t,rllr rrocrlloeHbr
noHTyp6r JTr4Hr,lr"r r,r n3r{epeHr,I r,rx et{Br4Bil.rIerrTHrrrc urr{pr.Irrrrl.

B ra6n. 1 n lra Sr,rr.ypc rrllr,rBeAor.rrrr peBlJrrrr&rLr /(Jrrr rroJroc],r ,4 4.na 71ryx
JIJITTII orrrullec(olo tryrl,r - 236 u 77 n,. O6ozHaa,reLr[fl nuslrii li A.rrlrr BoJri{
Baflrsr rts pa6otlr [7]. OrnocnreJlr,rrr,re r]eJrlrurlrLr Jg ul 4nrr patsHbrx nuuliii
'oIIpeAeJrrrJIr,rcr; r,rB [31 c y.rerolr l(Jl,rrllr rryrr,r:

ls ar .- lg C + Ig I - 0,/t3 (l:)illt'l' ) l- 1g ^\I -[ Jg l. ((i )

Benr,r.ruur,r C, N v I npuur.rnranucb uocro.srrr{brMrr. Snasenl.tfl I naq,rr,r no
[B]; 6r,rnu rrctroJrlsoBanr,r raxxre,{&HHbre AJr.fi o, nplrBeAeHHr,re B [B]. .{onon-
HI.rTeJIr,Ho 6Hilll sbt.rllcJrel{br BHaqerrl'Ifl lg cr, 4ra ]lrecrl{ rr,rnnii -R seTnlr (orcyr-
crBylorque n tB]). fLplr r:r,rur.rcJleHr,Iflx tr{crroJrb3oBaHDr Brraarerrr,rn Ei, R}trrbre nB
[7]. Jlr,rHlru rroJlocbr .4 uauepnlrtcr, trpu AByx AJrlrHax rryrrl - 236 a 77 u,;
SItBI4BaJIer.rTHrJe rIllprrHbr }raHocnJrrrcl, r{a oA}ry Hpr,lByroT AJTfl rrero BCe r,r3r,re-
peHr4,rr Sr,r,rra upureAer-rbr n AJrrdrre I : 236 il,. B ra6n. 2 w Ha $luype



Crtlrno,rt
JIII}II]I'I

Betsr P rrorrocLrB (l:236n)

Ta6.rrrqa 2

P tt o;r o c r,r -11 (l , ,.'2:\l\.v,)

19o rg,rz(;\) i] :rum I ,,o lgo lg Itll (;\)

t-P
I'Q
Pp
oQ
PP
tQ
I'P
,Q
lrP
,,Q
PP
nQ
PP

(1)

(3)

(3)

(5)
(5)
(7)

(7)
(e)
(e)

(11 )
(11)

(13)
(1 3)

6883,83
6885,75
6886,71r

6889, 95

6889, 90
6892,37
6893,3 r

6896 ,04,
6896, 97

6899, {t5
0900,87
6901r , 12

ii905 ,02

-0,79
-0,72
-0,52
-0,52
-0,40
-0,44
-0,35
-0,43
-0,36
-0,46
-0,41
-0,55
-0,50

-1 ,95

-1,8C
-r!/t
-1,75
-1,,to2
-1 ,60

-1 ,53

-1 ,6/t

-1,)o
-1 ,65

-1 ,68

-l ,75

-1,75

Bcrlr,

"Q (t,r)
t,7r (1I)

"Q (tz)t'? (,17)

nfi (t)Irn (3)

"Q (3)Irtt (5)uR (9)nQ (e)

6908, 53
6909 ,43
6913,20
6914,09

6879 ,93
6E77 ,64
6876,72
0875 ,59
6872,25
6871 ,29

-0, 66

-.0,62
-0,81
-0, 78

-1. ,08

-0,68
-0,68
-o '/r7
-0 ,40

-0,32

-1,84.
-1 ,80

-2,05
-2 ,0Ir

- 236 ,rr,)

--,,))
-t,93I 02

-[,80
-l ,67

-t ,63

Rc'rnl, R rroirocr,r B (l

rrpr.rBeAeHr,r coorB)TcrByrorqrre AaHHLIe 4na nnuuli rIoJIoc[I B, nony,rerullle ilpl{
Arrr4ue nyrn 236 at.

SfisnBaJreurHrre rxr.rpr'ru[r r{Bl{epcrrbr B eAr{Hr{r{ax A. Ilepeno4 I,Ix B eArIHrIIIbr
c,tw,-t (ucrtolrraoBarrlrbre ApyrlrMlr antopaur.r) rpo,rBBoAl,lTc.fl rlo coorllollrelrutlM:

Arr.E rrorlocr,r A: L?u (4) : 0,5B5Av (rr-'),\
4nn nonocr,r .B: AI (A) :0,476Lv (t*-').1

flapauerprr nlrnei,inoft rracrrl nplrBr;rx llocra AJItr roJroc A n B 6r,rrlr onpe-
AeJrer{rrr rvreroAoM Har{MeHbIrIItx HBa4paros. flplr aroM rroJryqeHo:

4ra noroci,r /: IgIV :0,993 Ig o f 0,01, I
AJrfi rroJroctrr B: 1g W :7,02 19a - 1,2!. )

Hax u,r4no lra (B), rnrefinrre qacrlt ItpI{BbIx pocra c foqlroorbro go 2%
trapaJrJleJlbrrbr Apyr Apyry rr r{Ayr rroA yrJIoM 45" tt ocn a6cqmcc.

O6cyxgeute peayJrr,TaroB

a. flpexpe Bcero qeJrecoo6paano cpaBHrITb Ealnlr peayJlbrarbr c AaIrHrJMrr
Anreua-[tJ. [,na eroft qenr lraAo rrprrBecru Braqenllx Ig u-, flprlrrrrbre s [t],
H rrarreMy rrracura6y lgcl. Tlaueper.nfi ILI c4eilasbr glr nceft arlroc$eprr upra
noa4ymuofi r,Iacce 1,2, npasegeubr n HopMaJlblroMy AaBJrerrfirc Ha ypoBHe Mop.fi
u T :303" K. B arou cJryqae.Bbrcora B oArropo4uoft arruoc$epe cocraBJrfler
8,7 nn, [9J, uto 4aer o6qyro [JrrrEIy rryrul),4rcru' B :ra:ro.eM cryqae I :0,236 nn.
B coorsercrBvrw c (6) a nenuurnrr lg a, npuuaror" u [1 ], neo6xoAraMo BBe-
crtr + 1,64. Hporr,re roro, rryJrb-rryHr(r narueft flrr(aJrr,r Ig.o cnerqen orrrocrlreJrb-
Ho EyJlb-rryrrl(ra IrrltaJlrr s [t] ua -0,79. Tanuu o6paaolr, qro6rr [pI{BecrIrI
trBMepeurr.fi [1 ] B olny ur(aJry uo Ig o c EarrnrMrr, ueo6xo4ltlvro K BeJrr4qI{HaM

lE a, fipflsfirblM B [1], upn6anurt 0,85.
Octaerc.g eqe yqecrr, paaHocrr [asnen[fi: rralrlla rraMepenr{.a rrpoBeAeubr

frptl p : 720 iltilLt B [tJ - npu Po : 760 nn,. B coorBercrBl{ll-c (1r)-anaueuua
IIW, rpuneAeHur,re n [1], neo6xo4utuo yBerl4ql,rrr, ua lg (7601720) :0,02,
flepequcruB ]rx erqe B eArrrrr[rlbr A no (7).

Ecru ssectl{ Bce D'I'}I [o[paBn]r, To [oryqaeM conocraBl{Mbre c HamrIMa
BeJrrrqrrrrlr, rrpr{BeAennbre s ra6[. 3,

(7)

(8)

l,A



Ta6rlrqa 3

ls* lsw (A)

CrIrIBoJI ruHrIu
'l
rr3 Il 

I 
noc:rc ncf ec'rcra

-1 ,37 -0,52

-0,86

-2,05

-2,46 -1 ,61

-2,01

-3,30

},, A
uB [1] trocJIe fiepecrreTa

oe et)Pe pt1
oe (zg)pt, 

lZOy
nr? (:r)
Pr iet;
oQ 

tss)
P,n 

isa;

'Q i:s):,r 
1ss;

'Q (sz)
t'e pzy

7682,76
7683,80

7689,18
7690,22

7695 , B1r

7696 , 87

7702 ,7 4

7703,76

7709,87
7710,87

7717,25
77 18,26

-0, 92

-1 ,07

nu,

-1 ,62

-2,04

-0, 90

-1 ,05

-1 ,20

-2,41.

llonyueuurre rar(r,rnr o6paaou BcJlr,rarlrHbr HarreceHr,r ua Sr,rype. Itax nr.r4uo,
na drr.rrypr,r, corJracr,re repecqlrraHrlbrx roucn rra [1] c rraur,r[r]r BrroJrrre yAoB-
JIeTB OllIITeJIbliOe.

6. Cpauur,rsaf Hpr{Bric }locra lJrtr rroJroc A t B, Mo}r{Ho uaittu orHorxeHr{e.
TIoJII-Ioro lro1'JroqeHr{-fl B arr,rx rIoJIocax. flony.11,115 gro orrlolueHl,Ic B na6opa-
TO.llHbIX yOJIOBr,rflX reU 6O;ree IloJreSrro, aITo SHarlcur,re, IIoJIyaIeHlIoe AJI,I Hero D

Ill- (13,5), pacxoArlrcflcoBnarreulreN{, noropoe Aaerca s [6] - (11,2). Con-
rraAelrrle DKBr4BaJreETHr,rx Ixrlpr,.rH AJrfl AByx tl.rur,rii r,rB rro"[oc A v B osuasaer
paBeucrBo onrrlqecHoft ToJrrqr,rH-rJ, T. e. rrpJ,r panrroli lracce florirorqarorqero raB&
(\A. : Clb, I,IJIII COI'JIaCHO (3):

C Ai as-D eltt't : C uj.Be-o Bl"',
T. e.

9t: :t'j'*
C B i. n,'-)"\'l 

ri'l'

1-[ocnorr,tr5, [o ocu a6cq1rcc 1{]rt. oTIiJIaAIiBaeM irMeu}Io BIraaIeHI,ItI )g ie Ii,'ttr ,
ro Bcrr,rqr,rua cABrrra xpr.rnoi.i ,4" o:r xpr,rnofi B to ocn a6cqr,rcc rr Aaer Halr tse-
ilnrIr.rny lS Qal Cn). B coo'rsercrBr.Trr c (B), c,4nr,rr ;nr,rrrefinrrx qacrer"r HprrrBr,rx
pocra y r{ac cocraBJrnel 1,22. flpu nepecuere W B el(rrnr,rr{br c}t-t lo (7) c71nnr
paBerr 1.,13, urrl 1:er Cal Cp : 13,5, B xollorrct{ corJracr,rrr oo Bnaqonrretrr,
rroJrlrreHHbrl'r Anneuolr,- 13,5 e Il ].

n. A6conrouloc Brraqclrr,rc o 6lrlro olrlleAeJrelro [arrrr l-[Jrrr J]rrHlrr,r , P (1)
QC)21 b rloJlocr,I A. fltta aroi'o 6rr.na lro]roJrrraoRana Dr{Br,rBaJreHrHarr flrrrprrHa,
onI)C/[eJI0]IIIarI /UI,q oro]"I JII,IHIIII Ha pacorosun]r.. 236 n.

,I( eiicrar,r'rer r,n o,

W: (1-e-""t)clv.

Paalorxulr rroAr,rHTerpaJr-rrrroe BJ,rpalxeHrle B pflA rro crerrcHfllr (orl) tr 6y-
AeM r,rHTerprrpoBarr, ero floqrentro. Itax rrBBecrr{o,

@(.
OL - \ A.rtL\.

.)
0

-l o
('

.)

-6



,{.rn ygo6crBa r{HTerpr{poBaur{fi rrprrilIeM, corlacno (3):

",: ffy, : +,
SAecr

n f+)', c:fibt X:anz+c, r:v-vo.a: b \ p t'
B raxou cilyqae paBJrorfienr4re W s p.flA r{rvreer Br{A

+m +co

W:at-E-1)'[ {" ,*(1',)'I d" +.2l ) (arllc)2 | 3! J (arzfc)s |''''

[Ipn unrerprrpoBaur{r{ r{Mee}I B BuAy, tITo

fo +o
I d, 2n-3 ( d,
)7:T;=1t;J,"-'

-6

afrz
_ _dX - y4*'"'

a raxlr{e a:70 ctL, c:0,157 cnt-L u b :0,05 cnL.
B peayrnrare rluTerpupoBaurrfl iloilysaeM, orpaHrrquBatlcb paBJroiI{eHI{eM

go 6-ro qJreHa (uro oxaaanocb ,qocrarovuuu):

W: al- 1,51+(al)'*2,4(al)3 - 3,1 (al)'+ 3,5(al)s - 3,1 (al)6.

Cor.nacso Earfir,nr lroMepeHr.lflr{, AJr.rr Jrnnr'rr,r 'P (1) rrprl [e]lexo!\a K ctlL-t
W : 0,206 c,u-1. Vpanueurrro yltroBrrerBollrrer ul. :0,34 c,rr, l. OrcroT(a A.IIa roJr-
uoro noa{S}rL(rIeHTa nolJrorr{eHr{fl Ha oAHy }IoJreI{yJIy ilo"rryq.1o11;

(tll r
d _ \:# _ 7,7.10-rr c,rr: . ccti-|,

T[\e n :0,56.101e cil-i - 
qr,lcJro MoJIer(yJI O, n 1 c/'rr3 rpu Ho]lMaJIrrI.rLIx ycJro-

annx. B [{] aauo BHarreHlre 7,3.10-rq cil,z.cev;-1 . 'Ianr.rlr o6paeon, HanIr,I lle-
tsy,rrr,rarrrr rroArBep?ilAaror AaHHbre pa60trr t1 ].

.(ena6pr, 1963 r.

"Ilrrcpar)/pa
t. C. \\r. A I I e u. Ast.r'ophys. J., 85, J56, i937.
2. Il.H. llponorpr,eu rr If. Il. lIe'rpoaa. I{an. ltpr,urcitoiiactpot}na.o6c.,

ztJ, 3, 1143.
3. B. I{. 11 p o rt o r[ r e n. I4:n. I{pr,rrrcnor,l acrpot}r'ra. o6c., 31,276,1964.
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5. X{. S lii mi z u. PlaucL. Spacc Sci., ll, 269, 1963.
6. 11. X4eclce u. W. Childs. Zs.f.Phys.,68,3114,, 1931.
7. II. D. Babcock a. L. Flcrzberg'. Asllophys. J., 108, 167,1948.
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AltAIItrr,rt4fl. HAYIl CCCP
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Tou XXXII, 1964 r.,

O HEHOTOPI,IX CBOftCTBAX ATMOC@EPI,I MIII{TEPA

JI . C. !a,cr,u,tt

Br,rru nonyuenr,r c[er(Tprr Ionutepa trprr ADyx rroJrolrteurrsx trleJrrr: BAonL or{Baropa rr rro
floJrfipEoMy AraMerpy.

Cnenrprr 6urlr npor[oroMerprrpoBaurr trotrepert Ar4cfiepcrr[. Ha noay<eunr-rx nprrBrrrx
B rruTercr4Buoctsx 6rrnr r{BMepeurrr mrrptrEBr grrrx KprrBr,rx npn oguoft n tofl xe trETeucrrB-
Eocrrr AJrf, Bcex ctrexrpor. llanepeurx BeJrtrcE B trErepBaJre or 4350 Ao 3400 A.

Pacclrorpeune $pun6rx Slrr. 2 trona3brBaer, qro BAoJrr, troJrrproro Ar{aMerpa trJIaEeTBr

rroreMueuue R r(parc 6omnre, qeM AJrE axBaroprraJrBroro ArraMerpa,
Bttcmaar,Inaerc.fi Mrreutre, qro aro cBrBaEo c 6om,mnu florJlorqerr.reM r ymrpa{uone-

rosoft .{acr[ crrexTpa Afifi o6racreft aruocsepr,r, paofioJroxreurrr,rx or{oJro troJrrocoB rrJrauerrJ,
lt pa3rrlutreM ts crpynrype arurocr]epr,r r par?oue roflrocoB rr artBaropa.

SOME PROPERTIES OF THE ATI\,IOSPI-IERE OI'JUPITtrR, by L. S. Galltin.-
Spectra of Jupiter have been obtained at trvo positiorrs oI the sliL: along the equafor and
the polar diarneter. Photornelric fracitrgs of the spectra along dispersion rvere made. The
widths of [he intensity curves were moasured a[ one and the sarne intensity for all the
specl,ra. The measurements were made in Uie 4350-3400 A spectral region.

The curves given in ligure t show that the darkening towards the limb is greater
along the polar diameter than along the equatorial diarnet,er. It is suggesl,ecl thal this is
connected ,'vith large absorption in lhe ultravio]et for regions o{ the atmosphere near the
poles of tLe planet and []re clilference in the structure of the atrnosphere in the region of
tire poles and equator.

Salreqarenr,uor,l oco6euuocrbro IOuntepa flBJr-flerc.fl HaJrr4rrl4e arerxo Br,rpa-
)r{eHrrofr noJlocarofi crpyKrypbr arrroc{epEr. Ha louurepe cyrqecrByror o6pa-
BOBaHl{.fl AByX T}rIrOB: CBeTJTLIe TTOJTOCBI, .ftBJrflI0tr{r{e0.fi O6JIaHaMU, COAep}flaqlIe
npoAyHTbr r(oHAeHCaqr4r{ ar{Mr4ar{a [r, Bepo.flrr{o, HeHoTopbrx Apyrr4x Tfl}r{eJrbrx
Ia3OB, U TeMHbre O6paaOnanu.fl B BIIAC II-flTeE It IIOJIOC.

,{eranu, BI4AlrMrJe rla Ardcxe rrJlauerr{, o6paayrcr ABe llaarrrrrHbre cr4creM},r:

AeTaJrr{, EaxoA.frtqrrec.fr BHyTpr,r lroJrocbr rrpr4MepHo + 10' oT er(Baropa, co-
cTaBJrrrror raH HaSBrBaeMyro cr{cTeMy I,.Harrarluufi ueplr.qr,raH rioropor:i npaula-
ercfl c repr,roAor{ 9n5g:nJQs,003; 4ei'anu, JreE{arqr{e AaJrrrrrre 10' or aHBaropa
B rofi r,ur,r 4pyrofi noJryc{epe, cocra'BJr.Eror cr{creMy II, naua.nr,urrii uepra4lran
noropoii Bpaqaercfl c neprroAoM gtt55m{Qs,632 11). Exnaropnarr,Har o6Jracrb
BparqaeTc.fr co cxopocrl,ro Ha 100 nlcett 6o.nr,ureri, qeM cKopocTr, coceAHr.rx
qACTEIt IIJIAIIETbI.

B atlroc{epe lormrepa qacro Ha6JrroAarorcfl 6r,rcrprre u 6ypurre r{BMerren}rrr
BrrArrMbrx Ha Ar{cHe rrJraHerbr AeraJrefi. <B cyrquocTpr'ioBopfl,-- HaH orMeqa-
er B: I. @ecenHos [2],- se Mo]r{er 6urrr 4nyx pr{cyur(oB uilr Sororpa{rfi,
rrpeTeHAyrolqrrx Ha HeKoTopbre AeTailrr, r{oTopr,re 6r,rnra 6sr cxoArlr,r Me}r{Ay co-
5ofiu, C,ne4yer orMerr,rrb, sro ocer{rrro 1962 r. Ha6rroAa.rulcb oco6enuo cr,rJlrubro

11



IISI{eHeHr4.fr B BrIAe AeTaJrerl I{ AnBaTOpI,I-
aJrbHa-fl [oJroca qacro 6brla AoBoJII,Eo no]r-
rpacruoii (ua. {r.rr. I noueuleu p}rcyuon
Iouurepa, cAeJrar.rrrbrir na Cuu$eporroJrb-
cxoft ronoruecxoii o6cepnaropulr sa6lrc-
AareJrer{ l. E(yxoruqnofi n MoMerrr rro-
ryqeHrr.fl crrer(rpoB n ltplrucxor:i o6cepna-
ropnr,r).

Iecc [3] cAeJIar uepnr,rrt IUar B rrayqe-
Hrrrr MereopoJrorr.ur Ionurepa cBor,rr{ cnen-
Tp ocH onr,rqec Hrrnr r,rcc JIeAoB aHr,rer{ }r 3r{eHe -
HII.E I{HTEIICI,IBIIOCTI,I TOIIOC fIOIJIO[IEI,II{'I'
r,reraga - fu 6190 A u aonl,raH a_X 6tt4L A
BAOJTE nOBepXHOCTIr rIJraneTbr. tr4aUeUenrae
B r,IHTeI{crrBHocuI oH o6cflcH.EJr paaJlrlarr,r-
erl B Brrcore o6raxon r{ B TeMtreparype,.

loplr n florr$loc [4) se rroArBep]r{Aa-
Ior pe3yJlE,rau,r lecca.,(onn{roc carrrraer,.
rITo rror.flpHrre o6ractn lonr,rrepa, ro-B!r-
Ar,rMoMy, cno6o4nli or o6[anoB.

(ftrrr. 1. plyc;,uori IOnrtrcpn, c.'lpJrrrrrr,rii
Iti urtln6Prt l96l r. :l I rrlirrr

n 5 r 5 q xx 
x

a e
a

B. I' tDecennos tzl oco6o orMesaer
poJrrr pe3xoro rroBbrrrroHufr r';,p6y"uenrnoro nepeMe[rrrBaHr4.fl, noropa.rr oco-
6euuo paBBr,rBaerc.rr Ha rllaHr,rqe paBAeJroB paaluqHbrx rroroxoB, ABrrEryrqr{x-
cn c paa.rllrquor:r cxopocrr,rc. 34ecr, [porrcxoArrr rroAr{flTrre 6onee narperr,rx
BerqecrB, .rro o6yc.noBJIrrBaer I,IcaIcBHoBeHrre rallyx{rri,rx npoAyr{roB r{orrAeH-
caqrrr,r u rroflBJreHlre cHor{AeHcr{poBaHHbrx 6oree rly6r{Hrrbrx Marepr,raJroB,.
orJrr{qaloqlrxc-s r,rnoli oxpacxofi.

,{na ltccre;{oBaurr-a BoaMo}r{Hbrx creltrpaJrbrrrrx paafluqur,i uo gr.rcxy una-
HerT,T B orra6pe 1962 r. Ha HBaprIeBor,r crer(rporpa{e 1220-nn orpa}riareJrb-
r{oro reJlecxona 6r,rn rroJTyqsll p.flA crrexrporpaMM louurepa [p]r AByx rroJro-
)r{eHrr.flx rqeJru crrertrporpa{a: BAoJrb EKBaropr,raJrbHoro Ar{aMerpa r,r rro rro-
Jr.frpr-roMy Ar,ra\,rerpy.

,(.na uoryvenr.r.rr cilenrpor 6nr,rlr l,IcrloJrbaoBaurr {otounacrr,rHr(rr Eastman
Kodak t03a-O. Becr, quxr ua6.nroperluii rpu o6oux rroJrolr{eHr{-flx rqeJrrr co-
craBJrflJJ nprrr{cpHo x,rr{r-ryr ABaAr{arb. Sncuoslrqlur AJIrr Ha}r{Aoro iloflonrerlr{.a
6rrrr,r: 5", 30t, 2rtt , 2n\ .

Haqec:rno r,rao6parneuufl 6r,rfl0 xopolrl,rN{, Apox{ar{r're - HeBr{aqr4TeJrrHLIM,

AeraJrlr Ha Arrcxe rr.rrarrerLr xopouo [poc]rarprrBaJrr4cb. Vme nuayaJrrFro Mo]r{-
uo 6r,rro o6napyntlrrL rreroropoe paBflrlqr,re B xoAe rlr,iprrrlbr crler(rlla nprl
oAHOM r,r ApyIOM l1oro'{ieHllr{ qeJrrr B yrr,rpadrnoreronoi,i o6nac:rlr. ,{rn upo-
Bepru.r eroro o6cro.areJrbcrBa [olyseHHbre clexTprr 6rrnr,r upouepe]rLr r{a Mlrlt-
po{orouerpe M@-2 rrolcpefi Au"crepcrlrr rrpu paBJIr,rrrHLrx BHaqeHr.r.flx AJIIIHrr
BoJrHbr B rrurepBaJre 1r350-3400A. ,{a,nee, 6r,rnlr nocrpoeHbr B rrHrer{crrBHocrflx

r(pr,rBr,re AJrfl I{a}r{AoIo pa3-
peaa cilenrpa. flplr ognori
fi ror,1 ?ne I,rLrreHclIBHocrrl
AJrs Bcex cuexrpoo 6srrur
I,I sMepeI{bI IIIIpI,IHLI eU'rX { O-

TON,IeTpr,rarecItr,Ix HplrBEIx,
r. e. Ixrrllr4Hr,r cnenrpon. llo-
JIYIIAEN{bIE BEJIUIII,IIILI N{OIYT

cJrylHrrrr, rrer(oTopr,ril{ HprI-
TepIIeM AJLfI BLI-fICIlelIUrI Xa-

llaHrepa noreMlrerrrrfl It r(p alo
i(lrcHa IIJIaT{eTEI AJrtI SHBa-
TOpT,IaJIbHOIO II IIO"II.ftpHOi'O
c e-reHrItlt.

I ,"' xaxt .'
ota *.

. O a, ,

a
o

4300 4/00 3900 3700 3500.

Qlut, 2. Oruocurear'nbre rrBMeEeEtrfi mrrpr{Er;I ctrenTph.

Toqfiu - noJrflpHoe ceyeHue; HpecrrrHu - aflBaropl{afibHoe



' Ha$ur. ZIlo ocma1cqucc orJroE(eEbr [Jrr{Hbr BoJrH, tro ocrr opArrEar - cpeA-

ul[e BeJltrqullbl oTEOOIITeJIbEOTO IIBMeIIeHLIfl mtrpl[Ebl otrel(Tpa B e[trHtrIlax mI/(-

prrnrr y f 4300 A gm [Byx [rIaMerpoB rlrlarrerbr.- 
Tari HaIt ycJIoBu.E troilysegug ctrenrpoB u o6pa6orrU arux cilexrpoB co-

BeplrreEEo To)fiAecTBeIIHbI, TO MOII(HO CpaBEI{BaTb xoA IIBMeEeHI',IE InUptrIIbI trX

B BaBtrCUMOOTI1 OT [JItrHbI BOJIEbI AJIE EI(BaTOpIIaJI],EOrO tr trOJIgpHOIO AI{aMeT-
poB. Mbr BtrArM, qro AJI.E II6JIEpE9TO AIIaMeTpa KpI4Bafl traAaer n yrlrpafrzone-
iosoft o6racga Kpyqe, qeM Ar.fi ar(Baropr{aJlblroro [I4aMerpa. 0ro npunograr
Hac Ir-BbrBoAy? rrro AJrfl rroJr.Epnoro AtraMerpa rlJlaHerbr rloreMrregue B yJIBrpa-
,{uonerorofi o6[acrl,I H Hpalo AficRa Orntepa 6o6,me, rIeM [ilfi aHBaropI'I-
,AJIbHOIO.

Oueru4uo, ATO CB.fiaaHO C 6oflbmllM IIoIJIoIq,eEtreM B yJlrrpaftuoJler6Boft
.qacrrr crremTpa B o6fiacrflx arMocfrepbl, pacrIoJIo,fieEET,Ix oRoJIo troJIIocoB

rrJranerbr, r{ cyqecrBegro paBJIuItHofi Crpyltrypoft arMog{eprr r pafrone IIO-

JrrocoB r,r sfiBaropa
Cne4yer orM6rtrrB, rlro trpl'IBe^e,Irbre Ea {Tr. 2 xpnorre o6uapymunalor

rrer(orophre {lyxryaqntr B ux xoAe c I 4100 A.
I{ayienue iuexrpa6ubrx trBMeHeErrft xapa1repa troreMgetsfifi n npaK)

-qucHa IrJraHeTbr Airfl BnBaroprraJrBHoro tr rIoJI.fipHOIO CeqeEuE,.a Tal(x(e BbIsC-

rreur{e flptrqflE paarzuuft n xoge xpI{BbIx 11 LIx crpyl(rypbl 6y4er IIpoAoJI}I(e-

EO B AaJrbHefimeM.
B aanlroqeglre xoqy BbIpaBuTb IllcKpeEEIOIo [plISEaTeJIbEoCTb A. B. Cd-

tseprroMy u B. It. flpoxo{ieny 'Ba qegrioe .o6cyp(Aegue pa6orll' a ral(Ete
JI. C. IororolocoBoft Ba rloMoqb r o6pa6orxe MareprraJIa.

Orrx6pr 1963 r.

Jlnrcparypa
R. X,L P e c i<. Tire Plalrel, Jupiter. Chapls L, 6,27. London, Fabcr and-Fabcr, t95B'
B. I'. () e c e rr n o r. I4an. Ac'rpo{na. nn-ra AII IiacCCP, 1, 239, 1955.
S. L. II e s s. Astrophys. J., 118, 151, 1953.
H. C, U r e y. Ilandbuch tler PhysiJr, v. 52, Ber'lirr, Springer', 1959, S. 1108.
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I{3 B-E C T IT fl IT P I,I MCI{ O 1T A C T P O O I,I 3 tr,ItI E C}T O 1T O E C D P B A T O P I4 IT
Tou XXXII, tg64 r..

o ABr{[tEHr{lr BEI{ECTBA
IL,l PA3JIILIHIIX yPOBHflX COJilIEtII{Ott zltmocOBpl,t

B ATTTI{BIII,IX OEJIACTflX BO BPEMfl BCTIbIIIIEH

C, II . lotuLenn

IIo sanncfirt ilyqer]r,"rx cttopocrcfr, noJryrrerrlLrilr c rroMoqr,Jo uar,a4rot par[a BCT lo,
JIItflI'LsM Ie I l, 4886,3 A u IJB, Ilsy\rarorcrt An]rilt0]rr'rr Rcrqecrlit rra ypoBrrc r[oroc{1eplr rr
xporuocrleprr Bo lllcrlrfi Bcrrr,rilrrn.

B npc4to.rolnolrrrur olll,ariouort n;rotnocur r.aBa B [oronax ycrarro]1.,,oHo,, rrro Ea ypor]He
{roro cr!epr,r:

{) n orcyrcrrr{c tscfl],rrrrcn o'llrorrerlrc rrorofta olycnaron\cr.ocfl ra3a ((I)on : so.I/un)
H rlol'or{y lloArlllMaloil\erocrl ra3a (On11 ='= SnuT',,*) no anttrnuoli o6ttacrrr B i{e.[oM 6lrreito,
tt 2,5;

2) uo npcut 6o.nr,nrrtx uolttlmcrt: a) rorpacraror crtollocrrr rroA.rroilra rl uuyola11]rfi ra3a
I o6.nacrnx ttlren (a71pa rliltoc rroJryrcrrr,r), ror'4a fiar{ lrre [rrrerr cnopocrrr rpar{Trrrrccg]r rre.
rr3MerrrI]orctr,, 6) cit.lr,tro yrc.rrll.rrrBalorc.{ rrorortrr lrol([t.lMirrorqcrocfl raBa n o6;racryr nnren
rtplr rreBllarrr.rreJrllroM yBerrrqeflrr[ rroror{or .BRe o6jractlr tr,rtrcfi.

3) no rpcnrn ncrlllrrel( rrc npurrcxolqrrr rr{)Jr}roro rJr,Il]lBrIrlBarrrl[ rroroltoB o]ryo6aloil{er.ocfr
II [oArrr'INrarou(erocrr rasa 1Io tscer"r anTr,[noii o6.nacrn ]t ot'rromcnrre (Dor{/,I)trr{ yMogbmacrcfl AG
114, a aareu, IIooJIC lcrlllllrrtr,t, crlolla crarlol]rrrcrr paBlrblM 2r0-2r\;

1r) na ypor;ue xpolrocdcpr,t flocJre Mar(cr.rMyMa BolrLrlrrrrr 6a.rrna i]+ I anpe.nn 1g60 r.
orrroltrerrrlc rloror{a ofiycl{am]rlerocrr raaa r{ fiorony [o/trfirMarou{erocr] rala 6;rno panno,
11,0,.no flpr'rMollrro n 7 paa 6o.nr,lrc, rror,r B orcyrorBne Bclrrrr.[er;

5) pcey"urarrl na6mo,rqenuii rra yponuo t[orocr[epr,r lr xpoltocr]epr,r flaxolrrrcrr r] co-
rJracrlIr, ec,itlr crlrlTa'fr,, lITo llo BpeMf ],cllr,Ime]t lporlcxo^rrT rro/16eM BelqecTBa US rlOrOCdCpr,r
n xponocrlepy c flooJrci(yrorqrrM cto olrycnarl.rclr.

N,IOTIONS OI,' i\,iATT]]R AT I]IIIIEiII'NT SOLAR ATI,IOSPI{ERIC LEVEI,S IN
ACIII\rtr RIlailONS DtlltING FLAIIES, b), ,S. 1. Gopasyuk.- l,Iotions of rnaLtcr aL
the plrotosphclic antl clrronrosphclic levels havc been sl,uclicrl, usilg recor.rlings of rtrdlal
velocilies ol-rLained in Lhe tr'el ?u 11886.3 anit t:IB lilcs rvilh lhe rnagrrctograph of the solar
tolcr lel:scope.

Assurrrilg tliaI t]te gas derrsil,y irr [he I]ons is cqual,
r'ic lcvol:
1. Irr Llre absctrce oI llares l,Le lalio of tlre Ilox, of the dcscencling gas ((Do,r : Sn,, I/o,,) [o
thaL oI l,ho ascetrcling gas (tl)r,,,.= Srrr.I/,r,i) in an actir,c region is closc to 2.5.
2. Durirrg large flares: a) thorc is an increase iu thc asccnding and descclrling gas vclo-
citics irr spol, regions (runbr:a plus penumbla) rvhile oul,side spol,s tlrc velocil,ies rlo itoL
changc pracLically, b) there is a rnarkecl iuclcasc irr l,he llorv ol {,ire ascendilg gas iti spob
rcgiols trnr[ arr iuconsiderab]e inci,casc outsic[e spoL regions.
li. l)liring llares l,he llorvs of Lire ascenclilg arrc[ rlesccricling.gas do rr.o{, rvholly cqLialize
in all of t,ho ac{,irro region anrl tllc tDu,,/tD,,,, Ilorv ral,io ctccrcascs t,o 1.1r ancl Lherr aIl,er a
Ilarc aEairi alt,ains 2.0-2.5.

it, is lound l,hal at, the phoLosphe-
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4. After the maximum oi flare 3+ of April 1, 1960 at the chromospheric level ttre IIow
ratio rvas 11.0, exceeding by about a lactor of 7 the value in the absence of flares,
5. The results of observations a[ chromospheric and photospheric levels are in agreemenL

if il, is assumed that during flares matter ascends lrom the photosphere to the chromos-
phere and then ciescends.

flpr.r cuenrpocxoruqecxoM r.{Byqeur.Iu a{{exta Deepure4a [1] 6ruo o6uapy-
,r(eHo, qTo B Tofi rracTu fl.frTrra, HoTopafl HaxoAr{JIacb noA BcrIbImHofi, cKopocTI,I
Ha ypoBue $oroc{eprr 6rrnlr anouarlr,Ho 6onrrrrauu I{ I{BMeperrl4.fl rlo qe}rrpy
T.E)fiecrr4 Jrr4Hrrr{ AaJrId BHaqeH]1'e 2,5 nnlcen. Bolee roro, B ST0M MecTe Ha6ilIo-
AaJIr,ICb XOpOIIO Bbrpa)fieHHlle ({ra}HIu.rD, yHaShrBaBIrII,Ie Ha HalI,IqUe CHOpO-

crefi rropsAr(a 70 wtlcerc
tDoroerexrprrrrecxrre Barrflcu Jryr{eBbrx cHopocrefi c noMotrIblo MarHl{Torpa-

{a uoxaar,rBalor cyrq,ecrBeHnrle rrBI\{eHeHI{f noJrfl arr{x cxopocreii Ha ypoBae

SoToc{epu Bo BpeMrr tsctrblrrlex [2, 3]. Cor,nacno peayJlbrarar,a [2, 3], Bo Bpe-
MtI tsCII],IuIeK yBeJII4TIIIBaIOTC.S HaI( ilfiOtqaAI{' SaH.ETbIe IIOAHI{MaIOqlIMC.fl ra-
BoM rla ypoBHe Sotocdrepu, ran r{ cnopocrr{ noAceMa. Ftar c.ne4yer lla [2],
Bo BpeMfl tscrrbrrxxrr 6anna 3 lyueoan cocraBJltIrctr{afl cxopocrl,I rloAceMa Be-
Ir{ecrBa rrpeBr,rcuJra '2 nmlcerc [paxruqecxr{ rlo Bceii o6nacrra, Koropa.rl cyqe-
crBerruo 6onrrue nJrorqaArr, aan.sroli nqrHaMu. B [3J ycrauonJleHo, aITo Bo
BpeMfl BcrrErrrnr,r 6anna 3'. cxopocr:lr noAceMa raaa Ha ypoBTre {otoc{epu uoa-
pocJrr{ r 2,5 paaa r,r AocrrrrJrr,r ana.Ieurafi 1, natlcerc. Tarxre yBeJII,rrII{JIacr lr o6-
Jr&crb rro[1beMa raaa. flpu arou cyil{ecrBeHHbre yBeJlr4rreHr{fl rIJIotr{aArI, BaHfl-
ToI"r [oltHrrMarour,rMc.E ra3o]vl, r{ ero cnopocrlr ua6nrogaJlr,{cb 'toJlf,no s o6Jracru
rLflTeIr I{ COIIpOBO}I{AaJIr4Cb CN{eIr{eHr{eM rrflTer{, yBeJU4qeHr,reM rII4cJIa nr,r6pocon
B Bepxurrx cJlo.flx xpouoc{epr,r HaA rlflrrlaMrl rI ycI,IJreI{I4er\{ Bcrrl,IruHu
s IJ,.

Ognano. Ao Hacrorlulero BpeMeHI,I rIBMeHeHrIfr B ABLIlHeHI4flx BetrIecrBa B

ar(Tr{BHr,rx o6nacrsx Bo BpeM.s BcrIbIIxeH I{aH I-Ia ypoBHe {otoctfepr,r, TaK r{
xpouoc{epr,r erqe He paccMarp}rBaJILrcb c noJr[qecrseuuofi cropoHr,r. llayue-
Hrre errrx BorrpocoB rrpoBoAl{rcfl B HacroflIqefi pa6ore.

Marepua.u rra6Jrrogeuutl u ero o6pa6o'rma

tr4cuorr,ayeruJ,rrl BAecr, Marepr{arl Ha6[IoAeHuit uoryrlel{ s 1959 u 1960 r-r.
On npe4craBJr.rrer co6or:r peByJrr,rarr,r Soroanex'lpr,rqecxux lrauepennft rra Mar-
ulrrorpa{e 6auennoro colHerrnolo re.rlecnorra (BCT) Itpr,rlrcHofi actpo{nar,r-
qecxor,i o6cepaaropuu AH CCSP [4] nyuerr,rx cKopocrell s aHrranuux o6ra-
crrrx B Jrr.runflx FeI 1,4886,3 z\ u HB [5] oAHoBpeMeHHo c perr,rcrpaqr,reii uar-
Hlirrrrrrx uo,ncir.

Paepesr,r uao6panterurfl rroBepxHoctn Co.nHrla AeJrairr{cb BAoJIr, cytovnofi
rIapaJIJreJrr,I co cxopocrr,to 2" B cenyrr[y BpeMer]r,r [plr paccro.frHr{.Ex MeE{Ay
paBpeaaMr,r npr{MepHe 7". Illnpr,rna I,I Bblcora trIeJrI,I clel{rporparla 6r,r,nn e],r6-
paHbr coorBercrBeHHo 0,3 r,r 0,5 nlt" rrpl,r Ar{aMerpe uao6paruenr,rx Co4uqa 20 c*tt
O6qee paBperneHr{e na Connqe c y.jsra^, ilocroflHHor"r BpeMeHr,r npr.r6opa
coortsercrByer 25 nna,qparHhr\,r ccr(yHAaM 4yru. Touuocrb r,rBlrepeuua nyue-
Bbrx cKopocrer:i onpc4eJT.flJracb myMarvrrr, o6ycronncnnr,rura ryp6yJlerirHbrr\{rl
ABr,rx{eHr,rflMr,r B crrer(rporpa$e. Berprqlrna uyl{oB.oqeHlrBaJracb el{cfleprr]Ieu-
raJrE,rro. ,(na aroro Ha trIeJrr, cneHrporpaSa craor.rilc.rl HeBoBr{yqenur,ri.i yva-
crolt rIoBepxHocrr,I Cornqa Ir BarlrrclrBaJrc.rr crrrua.II Ha caMorrr{crle flyqcBbrx
cHopocreii, Ftanu6ponna JryqeBr,rx cHopocrert s a6eor.rorHl'rx eAilHrrr[ax npo-
rdaBoAr4Jracb rro npaflM Connqa y axBaropa. Arrr r{artrero }rarEr,rrorlla$a auu-
JrrrryAa rxyr{oB cocraBJrrrJra onoJro B0 atlcen.

34ecr yMccrr{o yr{aBarr, Ha oAr,rH cynrccrBeHHrrrt ne4ocraror(, noropllu o6;ra-
Aalor rlrarHr,rrorpa{r,r c AByr{.fl tforoynuoxr4TeJrrrMr{. ,(eno n ro]\{, qro rreJIE,B.fl

uo4o6parr 4na {oroyuHo}r{r,1TeJrfl c a6corrorno o,qrrrraxoBrrrr.{u xapaxreprrcrrr-
xauu {ororoH - rloror( cBera, T. e. c a6conrorno oAI4IraI{oBr,rN{I{ rryBcrBr,rrerb-
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Eocr.rlr,I[. Pasrn.rr,Is B qyBcrBr.ITeJIbr.rocrflx {oroyuuonurreneli Hor{I1eH0r.rpy-
rorcrr paaHrrlMrr Harrp.fllrieErrsMrr, [oAaBaeMbrMer sa (DDV [6]. Sror trpoqecc
Br,rpaBHrrBaHu.fl rryBorBrrrerrnocrefi (DAy, r{aBr,rBaeMbrft 6a,rancuponxoit, upo-
I{BBoAETcfl crporo [prr trocroflEnoM BtraqeHr{rr cBeroBoro rlorona, T. e. B o4uoii
roqr(e Ha xapar(reprrcrlrne (D3V. IlpegrroJrolr{rrM, cro rrocre roro Hax C)DV
c6anaucrlpoBarrrrr, rroroH ctsera r,rBMerrr,rJrc.fl. 3ro npuno4rrr n cr{eueHfiro B Apy-
ryro roqxy Ha xapaxTeprrcrrrr{e Sororon - rroron cBera, n noropor:t cDDY yxre
ue c6alascflpoBaHbr. Hapyuenne 6ananca cDOV panuocr{Jrr,Ho cMerqeHr{ro Jnr:
Errrr, qro oco6enso ctrilr.r{o N{o}r{er cr{aBarbcfi }ra Batrr{cu ilyqeBbrx cnopocreft n
cyqecrBer{Ho n lreur,ruer,i crerleHrl - }Ia BeJlrrrrlrre clrrHaJra, otrpeAeJlr{rcqeM Ma-
rr{rrrrroe uo,re. Sror Borrpoc 6onee uo4po6no 6y4er paccMorperr orAerrbrro. 34ecr,
H{s roJIBno yHaEreM, qro fipn BB.flrbrx rraM],I [rr'rpr{Hax rqeJlr4 t!orouerpa 4nn Fe I
?',5250,2 A 15l e{t}exr }rapyrueHr'r.rt 6a,nanca ODV e He6orbrnoM rmne (upu-
r{epHo 1/2 Herr}lepbrBrroro ctrcr(rpa co;rHequoro 4ltclta) Aaer Berrrrqr.rny cr{rr{aJla
B ryseBr,rx cHopocr.frx, paBHyrc 300 atlcett. floorortty AJr.fl [oJryseur,ra pea,;rr,uofi
BeJrr,rar[Hr,r JryqeBbrx cxopocreii s 60r6rur,rx rr.firHax u noo6rqe [pr,r cytr{ecrBeH-
.Hbrx rrsMerroHrrflx ,rpHocrr'r aror as{exr rraAo rrprrHr{}rarb Bo BHrrN{arlrre. o4na-
HO trllrr floBTopr{brx Sarrr,rcflx oAHoro rr Toro H{e paSpesa B rrrrr}re Eprr oArrrra-
HoBbrx aruocdrepur,rx ycJroBrr.Ex yxaBar{rrbrr"{ nrrrue oS{ertT rrocro.Erlerr r{ Barrrr-
crr JryrreBr,rx cr{ollocreit uonyuarorcfl rroqrrl roir,{€crB0nHr,Ir{rr [3J, no npu
erol{ oHrr r{crrax{er{br BJlrr.arlrreM etoro otfr[cnra.
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Ilplr o6pa6orxe ;ryqeBllx crtopocreii oqelrb Ba]r{Hr,r}[ rr orteHr, TpyAHLTM .flBJrrr-
ercfl orlpeAeJIeFII{e HyJrE-rIyHHTa, or Koropol'o orctIi,ITr,IBalorcfl BHaqeHLrfl JIo-
r(&Jr6Hbrx ryqeBDrx cI{opocreI,l. B gauuoii pa6ore HyJrb-nyHnr B JryseBbrx cH0-
pocr.trx onpeAeJrflJrcfl Mero/{oM, orrr{caHHr,rM n pa6ore [3J. Pesy;rrrarrr o6pa-
6orHu {oroe,nexrpr,rqecxr.{x r{BMerreur{ii ryqeBr,rx cxopocrei,i [peAcraBJreHbr B
BrrAe r(apr I5].

,(nx lrayuenvs 6wtu oro6panr,r 24 Haprr,r. rfacrr rra Hlrx noryqeHa Bo Bpe-
Nrrr BcrrLrrrex 6anna 2; 3 u 3t-; 4,ra Apyrr{x, B sacrrrocrr{ 16 tr 17 nro.ns u 18
aBrycra 1959 r., Me)r{Ay AByM.E nocJreAyroqr,rMrr Barrr{c-flruu 4auuoft axrusuofi
o6nacrr.r BoBHITHaJIT{ scnrrruxu 6an,ra 3 u 3+. Ocra.irr,rlr,re Baur4or{ [oryseHr,r,
HonAa n 4auuort anrusuoii o6nactlr BcrrbrrxHrr He rrpeBocxoAr{Jrr{ 6anla 1, vnu
aoo6qe orcyrcrBoBanlr. 3alreruM, qro uaNtu o6brsuo BarrrrcbrBaJrr{cb ar{Tr4BHbre
IpyIIIIJ' B I{OTOpLIXT ItaH I{BBeCTIIO, MaJIeIIbIt}Ie BCIIIilIIIHI{ BOBEIIHaIOT LICITJIIO-
T]I,ITEJIbHO qACTO.

Cur.rcox Kapr I{ AaHHLIe o MarepLIaJIe ua6nro4eunii upegcraBJreHbr r ra6.n. {.
13 nepnou cro.u6qe - Aara, Bo BrolloM - BpeM.E Haqara Barrr{crr (npelra BcroAy
MOCr(OBCROe), n rpeTreu - IJrr,rHa BoJrHbr JrtrTlrr,ru, uo Horopofi rrpolrSBoAr4Jracr)
BarrrlcE" B qerBeproN{ 

- HoMep rpylrrbr (uo uyuepaqur{, rpr.rrrfrroi,r n ftprrru-
cHort acrpo$rasuuecHoii o6cepnaroplru) u r rrrroM - npr,rMepHr;re HoopArlHarbr
IIeHTpa rllyilflbl. tr4cxJrro.Il{reJrbHo IIe]rrrbIM .flBJr.rrerc.fl r{arellrraJr, uo;nyuelrlrtrfi
c 14to 18 lrrors 1959 r., rar( HaH Ba Dror neprroA Bper\{errrl rrpoBelcHa 6orrr,ruas
ccpl,If aaul4ceIi JrytleBblx cHopocteii Ha pa3fl],rrrHbrx ypoBrr.qx conHe.ruoli a.rr,ro-
crfepr,r flcrJrrosr.rreJrr,Eo ar(T]rBrroli rpyuur,r, n Horopoii Ba aro Bperlra rrpor{aorx-
Jro rpr'r Rcrrr,Irul(r,r 6anna 3 lr 3'',-, Hecr(oJrE,no Bcrrrrrrrerr 6anna 2 r,r oueur 6olr,uroe
ItoJrr,rtlecrno Bcrllrrrrex 6a;n,na 1. Ha $r,rr. I nprrBeAerrri HaprrJ JrytreBrJx cno-
poc'r'eii Ha vpoBrre tpo.rocScpr,r antunnoit rpynrLr rrflrer{ N! 40 aa 15-18 nron.s
1u59 i'. 'l' IJe ,lreuee r{eHHbrr,r -sBJr.rrercrr r\{areprraJr, ornocaulr,rrlcs H I anpe"rrrr
1960 r., HorAa 6rrlrr,r uo;ryqcnljr rrerr;Ipe Bailriclr flyceBLrx cxopocrerii Ha paB-
Jrrrarrrbrx ypoBrrflx co"usequoii aTuocrfeplr. flepnr,re rpr,r ua6lro,qeHr,rfl npoBCI(e-
r-rr,r Bo Bperrfl BcrLr[rHpr 6a.n"rla 3t, a qcrBeproe 

- flocJre ec oHo]rqa]rr.Irr.
3_anr'rcl,r 1 arrpe.rx 1960 r., orHocflrr{r,rcca x {oroc{epe, rrpeAcraBJreHLr na $ur. 2.
Ha ncex riapl'ax $ur'. 1 u 2 (a raxlr(e Sr,rr. 5) rryiroBa.s JrlrHr,rfl JryqeBr,rx cr{o-
pocrcii orMeaIeHa ITyHHTIIpol,I. Cu.noll.tnlrMll JrnrrlrJu\irr orMerrerlil oAlrHarroBlre
tslraqerrr,rfl cnopocreii. Ifr,r$pr,r, crorrrru,re Bos.rre nalr{Aofi r.rg curorrr{rJX ,rr,rnr,rii,
/talor Re"rrI4tII{}Iy cno}locrr,l B corHrrx ttlcen. Irailour,r olycxaHufl raBa Balrrrpr{-
X OB aII],I.

I4a upr,rnc4eurrrrx rra tlllrr., 1 n 2 Hapr Br,ri(r{o, arro frol(6er,lr,r u olycxarrrlg
'l'a3a B ar('rr,rBr{r,rx tpy[nax Co.[u4a fipor,rcxoAflT HaR ITa 6oJrsrur,rx, TaH r4 Ha
cpaBHI{reJIbHo MaJrLIx nJrolr{aAtlx [7]. Maxcr,rMaJrLHrie cHopocrr{ noA6eN{a r,t

ollycHarllrfl raBa cocraButn 1,7 n,ttlcerc LI oTHocr4Jlr,rcb n AB}tlr{eHr.r.flM B rrrrrFrax.
Bo;rr,uurc o6ractu, BaH-flTr,re noAGeN,roM r,rJrr,r orycHaHueM raBa, AoBoJrrrlro yc-
Itoii'Ir'Isr,l Ir npocJrclxuBalorc.s B TerrcHr,re ncex gneit Barrr,rcr,r 4annoii i.pyrr[]rr.
Bo npel,ra MoulIrLIx BcrIr;IueH Haprr,rHa oTr,rx ABlrlrterurrt uecno;nrir{o rlapylua-
erc.rl BcJIeAcrBIrIe ycrlJIeHrIfi lroilT)eMoB Betr{ecrBa I,IB rr-flTeH, a BareM rrocJle
BCULIrunTT ClrOBa BOCCTaHaBJIr.rBaerc.fl Itpe]r{H-fl.fr HaprtrHa. tlro rxe Hacaercfl ABII-
xter-rmft Mel{rrrrrux uactuta6on, To oHr,I oqeuE, Heyctor-"rurrnr,r. I4r.ror4a or{tl cMeqa-
IOTC'I, IIpOIaAaIOT I4JrI,I Ha I,IX MeCTe BOBTTI{HaIOT I{BrrEt9Hr,r.E c rlpoTrrBorroJlo)n}rL,r-
Mrr cHopocrrru[ [7, B].

flplr xonrauecrBef{Hor{ flayqgrru llBr,r]Ker{r,rrr raBa B axTr.rBr{r,rx o6ractnx
NPOBOAI,IJIIICb I,IBMEP€HIIfl BEJIIIqUHI{ O : SI/ OTAEJIIIIIO 71;rrr PArlOrrOB II0A,r,EI{A
Ir oflycHaHlltl ra3a. Belr,rqlrrla q) IIpeAcras,nner co6or:r [por.raBeAeHr4e rrJrorqaAr,r
,S u critopocrv V w ilporroprlr{oHaJrr,Ha rroror{y Berrlecrua. ,("ra oupe4c.trenr,r.a O
r{Bt{epflJracb IIJroqaAr, s xaxr4oro yrlacrr{a Hapr6r, orpar.rlrrrcHHol.o llByr,rfi co-
ceIHr,rMr{ 143oJrrIHrlrfiMr,r JryqeBrnx cxopocrer:i, r,r rraxo/[UJracE cpe^rrrrfi cHopoc,r,rr

* Itaprr,r ryqeBr,rx cnopocrefi ua yponue ([otoc
rar( r(an orr{ y}(e ouy6nuxoaaurr r pa6ote [31.
2 llao. t(pr,ruonofi o6oepBar., r. XXXII ll

rrfopr,r aa 14z,wns 3Aecb rre fll]r.rBoI(rrrcr.
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Our. 2. floue nyuenr,rx cnopo-
creft ua ypoBre SorocSepu n
arrrsuoft o6nacrn t.IV 1960 r.
a - l3ht5m (Bo BpeME BculrflHr,r 6afl-

. ra 3+), 6 * t4lf,20m (troc&e Maficr4My-
' *a ,crr"r-r,u 6anra 3+) 6 - t7h05m

(rIooJIe BcflHmrl,r oafira 3+)

I/ n non. ,[,ateo cocraBJr.flJrr4cb cyMMbr [oryqeHHflx raHuM o6paeon'r Beilplsl'IH

(SZ) ana o6.racteji no^ceMa II onycl(aullfl IaBa or[€JILHo, Koroplle I{ Aalor I{aI{
rroJrgl,re rroror{r{ (0. Ana,roruqHLre r,rBMepeHr,rfl rrorol{oB 6L1ilI'I B[InoJIHeHr,I AJLtr

o6tacreri, BaH.flrLIx rIflTI{aMIr (xgpa nlrcc noJlyreHll). Peey;nr,rarr,r r'rauepenr'rri

B IIpOr{SBOJIbHbIX, HO OAI,I}IaHOBLIX AJl-fI BCeX HapT eAlIflllIIaX IpI{BeA0HLI B

Ta6Jr. 1. B urectOlr cToJr6IIe ra6ruqbl AaeTCtI ,O,,,,- BeIurIuHa IIOToHa IIo,qIILt-

Maloqeroc.fl raBa Bo eccii o6Jlacrl,I (BnJrroqau nflTHa); B ceAI]MoN{ - O,,r, -_ Be'

JTl{tII,IHa IIOToHa UoAEIIMaIOtrIeIIOCfl IaSa TOJItrl{o B flflTHax; B BOCbMOI\{ -(Du^- ne-
Jurs[Ha IIOTOI(a onycHaloll{0ro0rl IaBa Bo BCeI,1 O6,nac'llr (nX;rrouax ntITIIa); B Ae-
BtrToM - O,,r, - BeJII{rIlIHa IIoToI(a OnyCHalotrlerocrl raBa ToJILI{o ll IIflTIlaX.
I{ro6r,r nepeiirru H a6coilIorHLIM e/{I,I[uqaM, I{eo6xoA}1i\ro BCe AaIIHLIe ruecrolO-
AeBflroro croJr6IIoB yMrlolr{rlrr, r{a xocssr,rqr'reur lr : B'1021n (n - unot-
Hocrr; aroMoB Ha AaHHoM ypoBHe colrgeqHoii arl{oc+eprl); rol'/\a O 6y4c'r l'lllorl
pasMepHocr:r, a,mott,l ceTa

flnurHeulra Ha ypoBrre dotoctlrepr,I

Ha oCno3aHlrll [aIrHLIx, npuBgASHHLIX B LIIecToM - I[etsaroN'I CToJI6qaX

Ta6I. I roJIE,ItO AJLE ypOBHrI {Oroc{epar, BLITII{C"uflII4CL CpeAIIIIe no nJIoU{aAlI

BeJrr.ranrHr,r cHopocreii IIoAbeMa rr olycmaHr,Ir raBa orAeJrbHo Airtl o6Jracrrl BHy-
rpr,r rrflrerr (snpa + rroJryrer{rr) rr IIJr.rr o6rracrlr BHe rIrIreH. Peayrttattr Bbrql{c-
neulrr:r AJrtr rpyurLr N /+0 (ta6n.1) c 14 no 18 nro"n.n 1959 r. H&Hoc€HLr Ha rlla-
$unax {nr.3, a, aAJrrr BcrIL,Iu}tlI 6a.nna 3* t aupenfl 1960 r. _. Ha {ur. 3,6.
Ha {ur. 3 uo ocr,r opAllrrar orJIoE{eHLI cpeAHl,re Blraareul{fl cr(opocrel:I; no ocll
a6cqlrcc - BpeM.rI rI coorBercrByrotr{a.rl AoJrrora (a rpa4ycax) qenrpa rP}'unrr
fi.flTeH OT r{egrpaJlbrroro MeprIAI'IaHa. flo4 ocrro a6cqucc sur. 1r, o (corracgo
6ronnc'renro <Conne-rHLre AaHHr,re)) HaHeccHLI Bce BCTIL,IITIKLT, Itoroprrre I'Ia6JrIo-

l(aJrr,rct, B rpynnc J\li 40 c 11r no 1B r{IoJrfl, qlr$prr lroll HI'IMI'I yHaBbIBaror 6a:ru. Ha
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Slrr. 3, 6 nanecena roJrE,Ko Bcrrbrrrrna 6a.r.lra 3', Bo BpeMfl xoroporl nporrBuo-
ailrrucb ua6nro4euua.

Ha {ur.3, a nu4no, qro rro Mepe repeMerrleHrr.rr rpynnbr uflreH or r{er{rpaJrr,-
Horo MeplrAr,rana na6nroAaerc.s uenoropr,rr:r c[creMar[qecnuii pocr cpe4nefi
cHopocrLl tloAr,eMa I4 otrycr(aHrrrr raaa. Oco6enno orqerJlrrBo npo.flBJrrrercfl 110A6-
er,l AJrrr cropocrert B r.rrruax (xpnraa 1). 3ro BrroJrHe fior{flrrro, rax r{ax e{Sen.r

v.a;acn/cek
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Orr. 3. llpeueur6e
cnopocTerl (nplrnalr

IIBMerreEr4e cpeAEef o SHaIIeEU.fi [vqeBBrxI --n o6tacrlr nxren, fipr,rBafi lI"- n:ae
ooJlacTrr rIfiTeE)3+

o- I\Jbt:tHrrgrroii o6racrrr c 11-ro lg.\rll. 1959 t,., 6 _;1;rn irrirlrnrtoit
o6:nrcru 1.1V 1960 r.

Sreprue4a yBerr,rrlr4Baerc.fl or Ilerrrpa H r{parc coflHequoto l(r.rcna. O4naxo ua-
prrAy c erunr 14 u 16-77 r,rrors rla6nroAaJrlrcb peanlre yBerflqeHufl cpeAHr,rx
aua.renr,rii cxopocteii B rlrrruax (xpnnax 1) n aHaur,rreJrbHo r,lelrbrrrrre rrBr\{eHerrrr.E
s o6ilacrn nue u.sren (Hprlsaa 11).

Banrlcn 74, uto.rrn [por,rgBoAr{Jlr,rcb Bo BpeMfl Bcrrrrrrrrxr,r 6a.n.na 3*, 16 r,rrcnq
BTopafl SaIMCb CI{eJIaIla Bo BpeIlIfl BCtrr,ImHlI 6an.na 2 uepe4 nolrr,rurHoft 6ar"na 3.
Bcxope aa etoft slLrurxoIl flocJIeAoBaJIa l,IcltilIoqureJlbrro Nrou{Hafl Bcrrbrrrr(a
6al.na 3+. L7 llroJr-fl rlepBrrle ua6rro4eul,Ifl rlpoBeAerrrrr rrocJre Brr,rx rpaHArroalrLrx
co6rrrrar,i (no npelra BcrIrIruHrI 6al.na 1r). Bropaa Barrr,rcrr 77 trwtrs. cAeJrarra npr,r
cy[trecTBerlEO Uerrr,meii aI{Tr,IBrIocTI,I rpy[[r,r, noEToMy rr cpeAH]re SHarreHnfl
cxopocrefi BoBBparqarcTctI H cBorm{ HaH 6r,r HopMaJlrrrrtrl,r Brraqe}rr,rflM.

Ha {rlr. 3, 6 uonaeaurl HerlocpeAcrBeEH6re r,rBil{eHe}rr,r.fl cpeArrrrx anaqenr.rli
cxopoctei,i Bo BpeN[fl BcIrbIIIrHrI 6a.rua 3*. PaccnrorpeHrte {r'rr'. 3, a u 6 npnao-
AIIT H 3ar(JIIOqefiUIO, {TO r{OI{rIbIe BCIIbIIIIHTI COilpOBO}r{/{arOTCrr OllJrblrrrrMr{ !r3M0-
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HeHr{.flMr4 JryrreBblx cHopocTeii B II.flTHax I,r SHaqI{TeiI},I{o MeHLilI.II{r,r BHe IIflTer{
Ha ypoBrre {oroc{epu. floryueuur,lit nrrnoTl xopoIuo corJracyerc.fl c pesyJrbra-
ranrl pa6or [1, 3].

Ecrecrnenno oifir.{Aarb, aITo r,rSMerleHr,re JIyqeBbIx cxopocreit Bo BpeN{u BcrIbI-
IxeI{ AOJI}I{HO CI(aBaTLC.g I{ Ha I{BI{eHeHI,Iflx IIOTOI(OB BeIIIeCTBa B aI(TI,IBHLIX lpy[-
lax. flpIl nByqeHrlu Drr,rx l{BMerreHr.rrl noroltoB r{a ypoBr-re {roroc$eprr ro;re
JryqeBr,rx cxopocreii, Han r.{ paubrue, AeJrr{"Ilocb r{a ABe alacri,r. I{ uepnoii - or-
Hocr.rrc.s trolrc ryqcBrrii cxopoc'r'erl B n-sruax, a Ho nropoir - rroJre JryqeB],rx
cxopocreii B 06racrr,r BHe rrrrreH. fIo 4aHuurM, nprrBeAer{Hr,r}{ B rrrecroM - /{eBrr-
rom cror6qax ra6n. 1, HaxoAr{Jrr,rcb oruorxeHrrrr rroroKa [oAHr,iNraroqerocfl
BetrdecrBa r( rrorony orrycxarotrIerocrr BerqecrBa AJI.fl rrflTeH (qln,,/([).,,,) rr /tJrrr
o6lacrer:i BHe rrrrrerr ((I),,,,/cDon):

tl',,u tD,,,, 
- 

()r,
,1L,, .tt;-q;

Peeylr,rarr,r rrpeAcraBJreHrrr B Brrl(o rpatpuxou na dlr,rr, 4, a (gtra rpyrlurrr rrflren
J\! 1r0 

- c 14 no 18 urors 1959 r.) rr ua Snr. 4,6 (Nrn Borrbrrumrr 6ar,na 3'
1 arpe,ra 1960 r'.). Ha {ur. lt to ocu opAr{Har orJro}I{eHLI orHolrleur,r.fl rrorol{a
(D, no4nlruarcrlerocr BetrIecrBa K rroror{y (po ouycxarorqerocf BexlecrBa Arrrr
c,6nacru rrrrerr (rplrnaa 1) lr 4ra o6,racrlr Brre rIflreFI (npunaa 11).

tr4a {lur. 4,awguo, qro rrpu cMerrleHr{r{ lpyrrnLr rr.rrreu H Hpalo coruequo]'o
Ar,rcxa ua6nro4aercfl crrcrer{aruqecxur"r pocr orHoLrerur.s (D,,/@o Ir np}rMepuo
Ha AoJmore 45" or qeuTpaJrbrroro Mepr{ArraHa oHo craHoBllTc.tr paBHr,rr[ eAr4-
ur,rqe. Sror a{(renr AoBoJrE}Ho qerxo rrpoflBJr.rrercfl Har( 4,ria o6racrr[ rlflreH,
ran r,r AJrrr o6nacrn BHe nflreH. IJapn4y c Drr,rr{ 14 v L6-17 r{IoJr.fl or,rcreMarlr-
.recxr,rii xoII orHolrreulrn O,,/rDo cMeHferctr crrJrr,Hl,rl{ BoBpacraHlrelr, oco6en-
no B o6nacrrr rrflreH (xpuuaa 1). ItaH y[{e orMeqaJlocr, B 4anuofi rpynue 14
t l6-L7 lrro.nn rra6,rroAaJrr{crr ucxlrro-rureilr,Ho crrJrbur,re Bcrrbrrur{r{. IJoa'rolry
MOlr{HO CalrrTarb, rrTo cToJrb cI4JrI)HLre L{3N{eHeHrrfl oT}Io[reHI{f rIoToI{oB n o6,ractr.r
u.areH cB.EBaHr,r c oqeHb MotrfHr{Mr{ BcrrbrurxaMr{ *. tr{auepeuun 14 urona 1959 r,
u I anpern 1960 r. [aror r,rBMcHeHlr-s rroronoB Berr{ecrBa Henocpc/r\crBeHHo Bo
BpeMrr Bcflr{rxen 6araa 3 ''.

Ha ocuosaur,rrr alraJr-r,raa Sul. 1r Molr{Ho Bar(JIIoqI,ITr,, qro ro xpaiitcri lrepe
Bo l.rpeMfl 6onsurux Bonbrmex Ha ypoBHe Sotoc{eprr rrporrcxol{nr cr,rJllrroe
yneJu,lqelrr{e rroronoB BerqecrBa n o6racrr,r rrrreH, HarIpaBJreHHr,Ix BBepx, u
HeSHaaI[TeilI]HOe - nne o6,nac'rr,r rrflTeH.

Benr,tur,rna, Ha Horollyrc lraN{eHflercfl uo'r'ox rroAHI,IMaIo[Ieroc]I raaa Bo Bpe-
tr{fl Bcrrblruxlr A(Dr, paBHa paBFrocu,r rroror{a IloAgrrMaloqelocrr Beu{ecrBa Bo
BpeMfi Bcrrbrrrrnu r,r rrorona rroAHr,rMaloqerocrr BerqecrBa rlocJre ncur,rmHlt. l3t,r-
qr,rcJleHrr-rr AO, B rrpor{BBoJrr,rrLrx eArlHrrllax npoBeAeHr,r rro AaHHrTNI cror6{a
6 ra6.n. t n npe4craBJleHr,r n ra6.,r. 2.

Ta6nuqa 2

jI ara

lzr.Vl I 1959

16-i7.Vrr
1.IV 1960

(Dn no nPe-

MfI BCIILIIIJI{II

tl),, ttoc,re

I]CNLItXI(tI
A0,,,

127

195

190

88
,L20

.1.)(l

39

75

61

':' .{cra.lrr,rroc llayqelrro Ma1'r}rrrrr,ix nolrcii rpynnrr J\r 40 c 14 no 18 uro.rrs 1959 r,
nlri,BcACro I pa6urc [9].
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1{an on4uo na ra6n.2, uantcueu}Ifl rroroxa A(Dr AosonlHo BeJrI{HI{ t'I co-
craBJrflIOT rrpr'rN{e}lr.ro rIoJIoBrIHy rloroHa @nn nogulrrr,tarcIllerocfl raSa Bo Bceii
axrnsuoli o6ractn B orcyrcrBlle BcrILIIleH. O4uaxo erolo [a6l,ITHa B florol{e
rloAHrrMaroqerocrl raaa He/Iocraroql{o, uro6nt cKoMrIeHcLIpoBarb BeJII{qI'IHy [o-
tona"ouycnarcqeroc.E B DTo ixe BlleN,Ifl raaa B axtr,InuorYr o6nactt'r Bo BpeMfl Bcrlbr-

ileH. O6 aroNI loBop-rlr [&HHIre, TIpI,IBeAeHHLIe B croJr6l{e 10 ra6;r. 1, n Hotopou
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@ur. 4, Bpetreuu6e rrBMeueur{e orEoltreul{fl rrorora rroArruMaroqeroca laaa
n rrorony oflycrarcqerocff I]aBa (nprnax I - gla o6uactu IIffTeE, r{prrBaff

yI - p,xn o6naorn rre naren)

- AJrfi ar{rr{BHoit o6nactra c 1,4 no 18.\,-II 1959 .r,i 6 - Ars afirusEoft odracru l.IV

rrprrBeAerrbr orHofireupr.fl rroJrHoro rrorora otrycxarorqeroc.E raBa (Don n rIoJIHoMy
rroror(y rroAHr{Maloqeroc.fl rasa (D,r* uo sceft arrusnoft o6nacrra. Buguu, uto
B OTCyTCTBfie BCrIbrmeH.AJI.fl rpy[tr [.flTeH, EaXOAfitrIlrXC.E Ha AOJITOTe MeHb-

ureft 45' or rlenrpaJrbHoro MepI4AuaHa, cpeAuee orlrollenrre @oni(Dn* :2,5.
Bo rpeua Bcrrblrrrex oruolrrenlile (Do*/Or* yMel{Blnaercfl, Ho ocraetc.s 66rlruuu
eAuuurlbr; rlocJre Bcrrblmen or{o cHoBa uplr6nuxtaerc.fl n Br{aqeHl{ro, 6;ruenouy
2,5.

B nr,rpanufiBanl{}r rloror(oB Mol]yr r{rparb poJlr, Han 6orruue cropocrr{
BetqecrBa, cocpeAororrenrrble B MaJrBrx o6oeuax, r(oropr,re tto paBMepaM MeIrbIIre
paapemerrrr.fl [7 , 101, ran r{ pagHbre rrJrornocrrl B uoAHrrMaroqtrxcfl u otrycrarc-
qr{xcf Maccax raBa.

trlla gannr,rx, [pr4BeAeHrrhrx B rlocJreAlreu cr:on6qe ra6n. 1, cJreAyer, qro,4JI'f,

rpylrr rr.Ereu (18 nrcnx v 28 v.rcr,s. 1959 r.), HaxoArtrIr4xcfl Ha AoJrrore l:45o
oT rlerrrpaJrbHoro Mepr4Alral{a? troToKIr rroAHl{Maroqeroc.fi rr ollycHarolqer'oc.fi
raaa B orcyrorBr.re 6onnurnx Bcrrbrrrren (r o6oux cJryrla.flx, corJracuo 6ronle-
renro <<Conuequbre AaHHbre,, 6rrru ncurrmHra 6alta 1, v 1-) npl4Meplro
parnrr.
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Corrracno ra6t.2, cpeAHee BHar{eHr,re A@,, - 58. Vlruolna.fl Aq)r Ha HoaS-
Suqueur & : 8,1021 ru u cqrlrafl, qro rrrorHocrb Beil{ecrBa B ]roAHr,rMarorrle1{cfl
rrorol{e ral{afl }I{e, HaH r{ B HeBo3My[1eunofi $oroc{cpe (n:: 1017 ca-s), to-
J]yquM

At{),, : 6. 1040 amon,lcen.

- . 
o6rqee qrrcro noAHrMarou{rrxcfl aroMoB Ba BpeMfl BcrrbrruHr,r (t = 2. 108-t)a cerc) -6orrure clic.l,a nolHl,IMalou{prxcg B orcyrcrBrre Bcrrbrrrrnr4 Ha Bol,uqu-ny LN = 1044-6. 1Oaa aroNros. flolyuennafl Beflrqr,rHa rrp]rrMepHo B {02

paaa 6onr,ue arr,rcJra aroMoB no sceri repxueli xpouoc{epe, }raqr,rHarr c Bbrcorr,I
1000 nnt [3]. Tpyruo cHa3arr,, r{aKa.fl aracrb Dror.o r(oflr,ruecrtsa [poHr.lHaer B
sepxHr,re cJror,r'xpoMoc{eprr r.r o6lacrt BcIIr,tIIIHr.{. Ho ecnr,r x{e npr,rH.ETrr cpeA-
HIoIo uJlorHocrb aror{oB Bo RcrIbIIilHe, olpeAeJreHHyro [o cIIcHrpaM [11],nu;= 5,1013cn-3,:ro s o6racrb Bcrr[rrrr*r,r norra4aer ,#ur,o 1 % A1f (n o6;;;
6onr,ruoli Bcrlr;rrrmr,r BaItJrrorreHo l0'12 aroMos, .lro IIa Hecr(oJrbno tlop.rIAItots
6onr,nre, qeM B xpouoc{epc arrfisHoii o6rac,r.u, Haqr,r}rafl c ubrcortrr 1000 na,t
r3 l).

flnlr;nelrna Ha ypoBHe xponroct[epr,r

I4ayueur,re 4nrarxenlrf,r Ha ypotsHe xpouoc{epr,r npoBoru4Jrocb rto Barrr,rc.flr,r
JTyqeBbrx cnopocreii B trruH]irtl HB, Il{e^nu-{"oroucrpa [pr{ Bcex ],rtsMepeHrr.Ex
pacuorraraJrr{crr H& paccro.rrHr,rr{ A},: 0,J5 A or qenrpf Jrr{HHrr. floarbuy na
ocHoBaHrrrr MoAeJrn r.reBoBMyrqeHuoir xpouoc{eprr tl2) .lryqeBbie cKopocrlr
OTHOC,flTCJI K YPOB}IIO, PACIIOJIOE(EIIHOMY I{A BIJCOTE HECHOTII,I(IIX TEICflAI I{I,IJIO.
MerpoB na4 {oroc$epor-r, I4a aanr.rcert Br,lAHo, sro ryqetsBre cHopocrlr Ha aroMylloBlre xpoMoc{eprr cyqecrBeH}ro 60rrrue, seM B sOrocsepe, r,r [peBrirrraror
5 nttlcen.

B ocnosHoM Tanlre 6orr,rur,re cnopocrl{ I.Meer rag, BTer(arorqrIfi r uar-na. B orcyrcrBl{e 6orr,urrlx Bcrlbrflrex o6racrr,r onycraur4rr rar3a rro paBMepaM
He OI'IJII)Ho rlpeBr,I[Iaror o6lactu rIoAT]eMa raaa. ilo4crlerr{, Br,ttroJrHeHHble Ha
.ocHoBaHI{I't Hapr, rrol{a3trIBaror, aITo B orcyrcrnl.re 6onrurux Bcrrtrrrren Belr,rql,IHa
rroror{a onycKarorlerocrr rasa (n cpelnelr [o qertrrpe]\{ KapraM r.a6r. 1) u 1,6
paaa 6o.*r,rue rrorora noAr{r4l{aroqer.ocrr raga (cru. cr.o,6eq lb ra6n. l). 116 ;r;;-
perr,r.Er,r B Jrr,rHr{.flx H, r.r K3 Ca*ara BeJrr{rrr.rua paBHa 4,0 [10], o {eNr r{alrlr pe_
SvJIbTarhr HaalecTBeHHo corJraCyroTcfl. I(onr,r.Iecrnennbre )I{e pacxoH{/(eHr,IfI
Moryr 6r,rrr o6yc.noBJreHr,I BHasurerbrro 6o;rr,rreii ar{TrrBHocrrro rpynfl rrrreg,
B Itoropllx I\4Ii .rlpoBOAI'IJII'I I,IBMepeIrn-E cnopocrell, lo cpaBr{eHtrrc c trayrrsss6r-
ur.r n pa6ore [10].

Bo npenrn 6o.uuuoii BcrIr{IrrHlI crlTyaqlrfl oqerrrr cr,rJrr,Ho rl3MeHtrerca. 'I'ax,
r'rBN{elleHl4fl rlyqeBrJx cnopocrer"t, RriloJrHeHHL,re B HoHIIe Bcrrr,rrunlr 6arna 3'i't anpern 1960 r., roRaB.-rBaror, qro onyc*aHrre raBa rrpor,lcxoAr,lr rpa*rr,rqe-cItI{ ilo ncer"r o6racrr.r. flo4reuoN{ raSa 3aH.flTbr HeSHaqr,lTeJrr,Hbre yrracrnr,I,
noropbre pacilo.Trararorc.fl Ha uepl.r$epulr anrr,rnnoii o6nacrn. @nr. 5, Ha r{oro-
por'i npe4craBJrcHo noile JryrreBrrrx- cHopocrcrt n xpolioc{epe B HoHrIe Bcrrrrrru-HII 6ar.na 2''' t aupe;ra 1960 [,; HarJr.fl/{Ho r.JrJrrocrpr,pyer Bbrrrec^a-
SaHrroe.

B llaunou ciryqac or,olxclJtre rrorol{a ofl)rcHaroqerocrr raaa r{ rroror{y ilor(-
rllr1\{&rorqeroca raaa Ha ypoBHe xponloc{epnr paBno Oo,,/(D,r,*:11,0 (cu. ri6r.l;,qro rrpr,rN{eprro,n_ 7 pae 60rr,ure, rreM B OTCyrCTBrle BCrrr,IrrrKI,I (nor.4a 

"pn4ranBnaqenrrc tD.r,/OnH: 1,6).
Zs6rrrox rorora olycxaroqeroc.fl raBa paBer{ AOu,u",, -: lg}2 (e e4lrnr_qax ra6n. 1), a rroror{.aroMoB rrp, rrnoru6crrr ttxl)r="4'. l}rr,ror-r'grii-;_

roauy.rqcuuoii xpolroc$epr,r Ha ypoBne eaduclr 6y4er AtDo,*,, :: 6'1036 amon/cen. I4s6brrox ,rrru a.r.oMoB, o[yc*arourrxorr Ba BCeBper{fr cytr{ecrBoBaH}rn BcrrbrrrrHr{ (t := 704 cen), noryqaersrr patsrrr,rM
A/y'n,*p : 6.10a0 aroMoB. IJoryueHua, urrrorr# AI/"].p lra rrecrorrr,Ko



uoprrAltoB
o6lacrpr.
]I CUT.ITIHI{

6o.ulrue qlrcJra arolroB HaA ypoBHelr aanucu s lJp axruluoli
Ecln aro TaK, TO nO lISMepeHI{.flM ll H6 CJre[]eT, IITO BO llpellfl
trir6.sroCTE, BellleCrBa B BepXHI{x CJIOflX xpolrOC{eprr aXrnnnoi'i

- t5" 10" 75" /00"
S

@rr. 5. Ilone uyuenrrx cxopooteii afiTtlssorYt
o6,ractr.t Ea ypoBre xpoMoc$epbl B r(ouqe

Bcrrrmxlr 6a.rr,ra 3+ 1.IV 19ti0 r.

o6racrII BII aqI{T0Jrr,IIo BbIIne(He }'IeHL-
ure, qervl Ha nopflAoH), UeU B OTCyTCT-

Rr,re BCrrblrrrHr,I, u HaqecTBeHlIo corJra-
cy ercrr c AaHHr,rrru [11 ] .

Boaruelr cpeAHIoIo no BPeIvIeHr{

nJI OTHOCTE, B o BOIILIIIIHe n n =:1013 
crtl -3,

TOrAa qr.rcJro aroN{oB, r(oTopoe olyc-
ltaercfr BHr{B (corJracHo lIBNIepeHlIflM
n IIp) aa BpeMa Biur,IuHI'I (t :
;=L)t cew), 6yget paBnoAltro,Bcrr =
:= 2.10t2 arorIoB, 3ra BeJruquua
r.rMeer roT ir{e noptlAor(, qro u ro[-
rIOe aruclo aroNroB rro Bcrlbru.Ilte [31.

tr4a t[nr. 4,6 'tr ra6n. I BlliLllo'
qro Barrflcb ryqeBElx cnopocrei'r n HB

AJrrr Bcnr,rruHu I aupena 19tj0 i'. cAe-
JraHa B ToT MOMeIrr, Itol'Aa rlorolt
Iro/{Hr.{}Iarcqeloc.E rasa Ha ypoBHe
tlr or oc{ epr,I crr ir LH o yMeul;rlrt'I ilcfl . II o-

sroMy pe3)rJrbrarlr nalrrepenurl Ea ypoBHe {orocseprr ra xporuoc{epr,r He

ilpoTuBopeqar Apyr APYIY, e0ilu Cs[rarb, qro cIIaqaJIa IIpOI{CXOAI4T IIOAG-

elr neqeCrna ua {oroc$epll B xpomocSepy, a sareM oIIycHaIII{e ero BI{}I3.

SanrrrqeHlre
t. Ha ypoBrre {oroc{epu B orcyrcrBr{c Bcubrrrreft ornolueur{e [oror(a olyc-

xurqe"ocn IaBa 
"(@onl 

SonToo) K lroror(y rroAHldMaroqeroc'E raBa (@rn:
: ,S"*7rJ ilo-afirl{BHoit o6'l.acrw B IIeJIoM paBuo 2,5, a ua ypoBl{e xporvroC{epu
1,6 (npu OAI,IEaHoBbIx IIJIOTIIoCT.EX B IIoroKaX IIoAHI4MaIoqeroCfi I[ oflycfialo-
qerocfl raaa).

2. Ha ypoBrre {oroc{epu Bo BpeMf 6olarurax Bcrrbrrrrex Ha6rroAaerc.fl:
a) aoapac,tanne CHopocteli IIoAbeMa I4 oIIyCKaI{IIE ra3a n o6lact.sx urreu (a4ep
r uOnyreuu), tOrpa KaK BHe IIflTeII OEO oseHb urauo; 6) CtrJIbI{Oe yBeJII{qeHI{e

TIoTor(a IIoAHr4Maroqeroo.fi BeIqeCTBa BBepx n o6nactu rI.rITerI Ir BeCbMa HeBI{a-

cuTeilbHoe BoBpacraHlte rroToKa troAHrrMaloqeroc.fl ra3a BHe o6JIacTIr rIflTeH"

3. Ha ypoBrre {otoc{epu Bo BpeM.fi Bctrbrrrrex He rIpoI{cxoAI{T rloJllroro
Br,rpaBrrl4Balrr{fl troToKoB onycHarorq,eroc.fl I{ rroAHl,IMarotr{erocfi raBa Iro ar(TrrB-

uoft o6raou{ B rIeJIoM. (Bo rperufl Bctrbrlrreg orllolleHlle Oo*/(Drrn : \,4, a

SareM rIocJIe Bolrbrrtrnl4 CtrOBa Bospacraer x 2,0-2,5)
4. Ha ypoBrre xpotrocseprr trocJre Mar(cr{MyMa BopbrrrrHrr 6an.na 3* I arpe-

ns 1960 r. 
-oinoureune 

rlorona orlycnaroqeroc.fl raBa (@oo) * rlorony rloAullMaro-
ulerocs raaa ((Dr,n) paBrro 11,0, uro [pr4Mepgo n 7 paa 6onrrue, treM B or6yr-
CTBI{E BCtrI,IIIIEH.

5. Peaynr,tar:rr ua6nrcAeuuft Ha ypoBrre {orocSepu u xpouoc{ephr Haxo-

AgTCfi B corJlacfill 7 ecJflrt CqtrrTaTb, .qTo Bo Bpe]\{.fl BcllbrlrrHrr CHaqaila [porrcxo-
Ar{r rIoAbeM BelqecrBa lla {otoc{epbr B xpoMoc$epy, a sareM onycnaulae BHrr3.

B aaxnrosenl{e Bblpa?fialo r,rCHpeHHIoIO 6[aIOAapHoCT[' .sleHy-ItOppeCrIOH-
Aerry AH CCCP A. E.-CenepuoMy Ba I4ErePec I pa6ore m o6cyxt4eru4e pedyflb-
raroB, a ranlr(e crapllleMy na6opauty n. V. Celunauony 3a IIoMoulE n o6pa-
6orxe sa6;uoAareJllEoro MarepIraJla'

12 gexailpx 1963 r.

t5" 10" 75" /00"
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Ar{AnEtrIrfr HAyn cCcP
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T'ou XXXII. 1964 r.

o[PEAEJrErrr{E COAEp)ItAHrrf HEI{OTOPbIX 0JTEMEHTOB
HA C.OJTHUE IrO CIIEITTPAM COilHETIHbIX IIflTEH.

rI. IPOBEPKA METOIA.
OilPEAEJTEHT{E COAEp}nAHI4fl JtI;ITmfl B COJIHEqHOM rrflTHE

o. E, ,I,y6oo

floraaaao, qro AotryuleErr.fi, cneJragnrre rrpil paapa6orne MeroAnmu B pa6ore [1J, ue
cnasblBaroTc.a Ea ToqrrocTE olpeAeJreHr4E coAep?fiaEtrfi oJreMeEToB, a oqeEfia pacceffErroro
cBera B ctreRTpe trrrlra cAeJraua rrpaBrrJrrro. Co4epmaulre JrtrTr4E B rrrrue B 7,5 paaa rpe-
BocxoAr4r er,o coAeplxartre B EeBoaMyrqenuoft {oroc{epe u paBro lgly'al : l,8l (ecw
Igltrs : 12,00).

A DETEITMINATION OF THE SOLAR ABUNDANCES OF SEVENAL ELEMENTS
USING THE suNSPor SPECTRA, II. The proof of the method. A determinati-
on of littriunr abundance in a sunspot, by E. E. Dubou.- The assumptions made in
developing of the method [1] are shown to be appropriate and noL effect,ing t]re
accuracy of abundance determination. It is shovn also that the evaluat,ion of
scattered light, in sunspot spectrum is correct. The lithium abundance within suns-
pot is 7.5 times more, than its photospheric abundance and equals to Ig /y'a1:
: 1.81 (if 1g 1[s : 12.00).

B [1] 6r,rro ilor(aaar{o, qro Ailfl p.flAa xr,rMuqecr(rax oJreMer{ToB orrpeAeJrer{rae
coAepH{alrl{.rl rrx Ha Connqe rlo ar{Br{BaJIeHTEbIM rtrI,rp}rHaM AocraroqHo cna6rrx
.;runrafi ue rpe6yer BHar{r{.fl MoAeJrrr arlroc{eprr. Oupegenenue coAep}r(aHr.rr
TaHrrM r'IeroAoM BoBMornHo JIIIITIb rlo oT.HoIrIeHr{Io I( ApyrOMy aJreMeETy, coAep-
)fiaHl4e Koroporo cq?Iraero.fl rrBBeCrHrJM. floryueno cJreAyloqee CoorHorxeHrre
Melr(Ay sl4ciloM aroMoB aJIeMeETa c r4aBecrHbrM coAeplr(aur,reM lfo ra racxouofi
BeJrr{qr4uoft /[r:

Ig 1/, : lg 1/o * lg (W 
"lWs) + 2-lg (IolI.) +

f Ig (gflo - ls (sl)* * 0 (Axo - Ax,).!
34ecr, A X - aireprl'rrl cBr{BI,I rlrrx{Hei.o ypoBH,rr coorBelcrByroqeli Jlr,rur,rr,r (pag-
HOCTI) t\,reir{Ay uorelrql,raJraMtr tloHI,rsallr,rr.r rr rroreH4traJlorf noa6yxrTlcnun);
w t. ?u -' DHIJIIIIaJTCEITI.II,Ie IIIIiprlHr,r I,r AJrr,rHLr tsoJrH cooTBerctnyroulrx ;runtrii;
g - crarrlcT'rr.rccrlrii nec; f - crrJra ocqllJrJrrrroptr lr 0 : b0401 ?, rac T -relIneparyl]a. Br,tno4 aroii {opruyJrlrr cBl3aI{ c rrpe/{rroJro}rrerrtrrrMr{ o roN,r, rrro
]ICByJIITTaTLI oqCIIb !IaJIO trIeHtIIoTCtl C yBCJIi,laIeHI{el{ paBHuIIBr N,Ie}IiAy AJII1Ha},I.II
BoJIH, uorelrur.raJratlt.r. roa6yni4enr,rg r.rcloJrbByelrbrx JrrrHI,Irl r,r r. u.

B pa6ore ['l ] llu corIrI,I BtrIrrrlHrre arr,rx paaJrr,r.rui:r /(ocraroqHo r\4aJrbrM r,r nprr
BI,IBoAc (bopuynu (1 ) upeue6pel'J[r rrtrrr. l-[poncpxa npaBr.rrbHoorlr Erl,rx Ao-
nyuleHrai,i r,roiiier 6r,rr:r, ocyulecrBrrcHa rroAcrauoBlroi,i n $opuyJry (1) Be.rrrrqrrr-r
AJITI AByX DJler{e}ITots c r,lSBecrHEttrt o6r.r.nr,rcu. Cpannr,tHactc.fl, rracl{oJlr,r{o 3Ha-
qeHtr'Ifl. IroJryrleHHr,IC ilo BbIpall{eunro (1), coBIraAaIoT c rraBecTHbrlr (nau1tr,rnre1t,
I,IB aHailr,rBa npr.rBrJx pocTa) coAeplr{aHr.rer\,r BTollor-o eJreMerrra. Hanrr ucno;rr,-

(1)



BoBaHlrr o6r,r.,u,rq Hexoropr,Tx eJrL)N{eHToB, BeJruqr{Htrr g! u LX AJra r(oropr,rx rpr{Be-
/leur,r B pa6ore lo;lr,46epra, Mrolrep r.r Arnepa [21. Omyna ir{e BB.flrLr Dxr]r,r-
BaJreurHr,re urrplrur{ AJrrr rrenoBNryuleunoii {oroc{epsr, npr.rBeAeHHr,rc /tJrf cpaB..
HeH.rr.fl c IloJIyqeHHbII,ll,I HaMr,I SHaqeI{I,IfIMU,

Oupe4erenlte DKBI,TBaJIeHTI{LIX rlrrrprrr.I 4na rlrunir coJr]Ieql.Ibrx lr.rrrel{ upo-
BeI(eHo rlo cnexTpaM, rroJlyqeHlrr,rM c rror{orqr,ro Drlrere u 6aureuno[o coJrHeq-
Horo rcJtecHona ltpr,rrurcxort acrpo{r,ran-recxoii o6ccpnaroplrr,r. CuertrpLr rroA-
po6no olI,IcaHLr n pa6ore [1]. SxsuuaJrerrrrrbre rulrprrHbr orrpeAeJreHr,r HaMlr Air-rr

$oroc{epr,r rI [JItr -rlApa rLrIrHa, rpurreM B lrocJIeAr-reN{ cJryqae BeJTr,rq}rrir,r r4c]lpaB-
JIeHLT Ba pacceauur,rrl cBer cor.Jracno {opr,ryltc

lY r : I,V" (1, + a) - g,VY E, (2)

t^e Wrr, Wil t Wq, - COOTBeTCTBeLIHO I4CTI,IHI-Ia.g AItBr,lBaJIeI{THar{ Irt,I]ll,l}Ia .rrr,l-

Hr,rI,I B rLrITHe, ee ua6;rrcgeHHarl BcJrl,rqr4l{a B cner{Tpc rIflTHa n DI{Br.rBaJreIrr-
r{afl lurrpr.rua Jlr{Hr,rrr Soroc$epl,r. Eonee noA-
poSuo upoqe^ypa rr peByrrLrarrr yrrcra pac-
ceflHHoro cBera orrr,rcaur,r s [1.], raM ixe [p!r-
BeAerr rpaSlrn BaBr,rclrMocrrr BeJrr{qr,rn[r u :
: I p,',"1 I n or l(JII'IHbt B oJrHbI. B [1 ] 6r,I.ro uaii[e-
Ho, arro a{{eHurnnarr reMleparylla flByqaeMoro
rlflrr{a (N 71 ro HaraJrory ItpAO) cocraRJrr{er
4470" Il (0 : 1,13). B uacrorulerl pa6ore r\{br

npr{BJreHaeN{ I{fltI I,rSyqeHrrfl TaK}r{e tI cilenTpr,r
uflrHa N 69 (no HaraJroly l(pAO), r{orol/rre ran-
)ne oflrrcaHl,t s [1]. Mr,r HarlJrr,r, arro reMrrella-
rypa ero /1660' K (0 : I,08). Cuexrpsr atolo
urITHa tteo6xoTlr,riur,r B cBtBLr c reM, .rro s oroii
pa6ote" ur,r ucrroJrbBycNl,Tl.rHlrlo aJrroN{r.rrur.rl
[i698,7r\, a /[r]fl rrflrr-ra J\i 71 coornercrnyronlaa o6-
.rracrrr clexrpa lre c{ororpa$upoBaHa. Jlnnun
llTa c oAepE{lrTc_fI B cner{Tpe, rloJryqe}r}roN{ rl
rterBeproNlt IroprrAr(e 4u{panquonnoii pemernlr.
llpr,rueprr roJryrrcuHsrx Hax{r,r Hpr4arJx xolta r,rH-

T EIICI'IB I.IOCTI,I C OOTB ETCTBVIOq],I X VAI ACTI( OB C NCli -
rlla c AJrr,rHoli norur,r trllr4BeAer{br r{alrrr Ha 0rrr'.
1-11. Hp11sa.rr AJrrr yaracrxa cnexTpa or{oJro Jrlr-
HUr,r Jrrrrr,r.fl 6103,61r A rpr,lBoAr,lrcrr Har{rr co-
t'"?i'""^r#Xor";3^i1J;", 

eHBr4BarreHrHr,re rrrrrpr.IHlrt A,r.' rtrnt'r'i aJrlox{rl,rrn bsbT ,L
r,r 6698,7 A u 4.na nraulrft r{arplr.n 5148,9 rr 5153,4 A. Peayrr,rarl;I npllncAe--
rrlr u ra6rr.rqe, rAe I{aHa ral{?Ite aHBI,IBaJLe}ITHarr urrpl{Ha JItrHI,Irr JrI'ITl'Ifl 6103,621 A
B clrcxrpc rr.flrHa, olpeAeJlenrrafl r-raMrr n [t] n paBHarI 1n,6 ) 2,5 A.

,(.na nponepnpr BJnr.rHr,rfl paar{r,rqr,I B AJrL{He Bo,rrFrr,r }IeiHAy lIofIoJrrrByeI\,ILIMTI
Jrrrnr,rflN{r,r uo {opuy,re (1) 6r,r.no Brrrrr4creHo cg11cpx{ar.rrre aJrroMr{Ilrlfl na Co.nurle
no Dr(Br,rBarrenrnoii [r[rpl,rHe Jrrrr{r.rrr 6698,7 A. B Ha.recrBe JTIIHI,rLI EJIc]\'IeHra

cpatsHer{I{rr raH}r{e BSrrra JrrrrHr,rfl aJrroMr,rHrln 5557,1 A. Pacqer c rrcrloJrbBoBa-
Hr{e\,r DKBr,lBaJreHrHrrrx rrrrrlplrr-r .nlrnr,ri:r $oToc{epr,r, B3flr6rx v.e 12), /Iaer coAcp-
iir{anrre aJllor,rr,rgr,rfl lg lrrn,: 6,17, n ro Bpcr{rr han B [2] uplrseAeHo BI{aaIeHI4r)

Ig1/o,:6,20. Mrr ilpoBeirlr rar{}He orrpeAeJrerrr,re coAep}i{arrr,rg natpux (r,rc-

rroJrr,BoBaHrJ JrlHr{r,r 5753,11 rr 511r8,9 A) uo cllaRHerrr,rrc c aJIroNIrrHl,Ien (.nr.rur,rrt

55.o7,1 A), ucuolr,Byfl Harxr{ rrlMopcHrrfl Dr{Br,rBa,rrer-rrrrr,rx rtrrlpr{H atr,tx nlrnuii
AJIfl HeBoBN,Iyuleurroi.r SorocSeprr. B peayrr,rare rlorlyqeHo lg 1/..r,,(584,9):
.-' 6,28. Ecru BBr{TD coorBercrByloqr.re ExBr,rBalrerrrlrbro IxrIprIHbI lIts l2l,
ro no {opuy.ue (1) uoJryrlaerc.n lg 1/;"(58119) : 6,39. Collacno [2J, co4cpxta-
Illle rlarprlfl paBlro Ig 1[*": 6,30. HaxoHeI{, rIro6LI y6e4ut';cn B ToM, qro
6onr,uran paBrrr,rqa e o6r,rJrr,r.sx DJIeMeHToB Taxlr{c He cr{aar,rBaercfl Ha peByJTL-

Tarax, r.ralrr,r olpeAeJrerlo coAep)fiarrr{e Jlrrrr{fr B HeBoBMyrlenuoii sotocsepe

/,0

01
@ur. 1. Vsacron cuenrpa $oro-
c{eprr oHoro auunu 6698,7 A

Al I (no rrrracrr.rnr(e Ni 3563)

27

6699,/45

6698,078



/,0

,rt- '' - "\r
Y oacql/ai

6698,678

0

@zl. 2, Vsacror crrenrpa nrrrrra

x
Jt [i9 orio"ro ;rurrnn 6S98,7 A Al I

(no n.racrr.rune J\i 3563)

tl
5/48,664 5/c8,846

0

(Dlrr.4,

It
5/+q05J 5/48,239

tlrnr. 3. Yqacron cficr(rpa r[otocr[epr,r ono.rro Jrrrrurr 5148,9 A Na I
(uo rl.llacrnrne J\i 3570)

7
V'rac'rox clclt'tlla nnrrraiJ\l 71 orto.no .irrrrrrrrr 5'l 48.9 I Na I 1uo rr,rracrr.rnr{c J\i 3572)

5/+8,053 
I

I
8, oB+ I

5/4B,B4d



I/ru.

0/02,5 6/03,0 0/03,

@nr. 5. VqacroH crer(rpa onoJro rrrrur.rrr 6103,644 Li I (cpe4ueegnr urrra N 71)
Cunournaq Jrr{}I}rfi- nrrHo (cpeEHee Eo serbrpeM paspeBaM} [Jracrr4Hr(r,rNi 3571 I,I 3572); [rrpuxoBafl 

-IIeBoBMvnIeHHaE $orocc[epa ""."* *.d#;;;ffifi:r#;:::i;Ttrcna, 'Irro u rnrHo; rrrrpr4x-rvEr(rrrpHarr -

ro rrr{Hr{rr 6708 A, DnBr{BaJrerHaA ruupraua Horopofi, corJracHo [3], upuuara
panuofi 1,74 nA u? corJracuo [2], panuofi 2,0 m 0,6 A 4ra paarraqrrbrx noMrro-
ueur 4;r6lrera rrvyt:.r.fl. flo gauur,rnr pa6orrr [2] uoryuunocb, qro lg/y's1: 1,03,
B arofi xe pa6or:e rprrBeAeHo BHaseHue lg I[,: 0,96. flo AaHHr,rM pa6orrr [3J
roryqflrocr,, uro 1g/y'li: 0,84." flo MoAeJrr{ {oroc{eprr, npuuaiofi s 121,
ar(Br{BaJlenrnoft nrupuue l,74,ytA coorneTcrByror lg /y'r,,: 0,93. Bee4e upu-
Hr{MaJrocb, qro Ar.s $oroc{eprr 0 : 0,94.

Han nu4uo, Bce yrroM.rrEyrbre pasfiuqu.E npr,rBoA,ET H ourra6naru MeHr,[Ie
30o/o B qr{cJe aroMoB.

flponepxa [pr4MeHrlMocrra {oprrrynu (1) alr rrflrerr rr rpoBepr(a [paBnJrB-
HOCTr{ yqera pacce.flHHoro csera upoAeJrarrbr rryreM orrpeAeJreHr4.E coAepifiaHr{.fl
aJrroMrrHrrJr no crreKrpy rrflrr{a N 69 (.nuura.n 5557,1 A), upuueru s Ka.recrse
eJreMeHra cpaBHeHr{E raH?fie BB.flr' aJrroMtrttufr. (trunns 6698,7 A). Peaynrrar
Bbrqrr_c^JleHrrfl: Ig/y'a1:6,15. To-ffie rrpoAeJrar{o AJr.fi tturwrfi. Harprrfl (5ru5,0
lr 515J,.{ A) uo cnefiTpy usrua Ni 71. B xaqecrse ilr,rRr,rft cpaBHeurr.E nrr6pana
Jrvrli.vrfl. aJrroMrrHrr.fi 5557 r1 A. flpe4uoJraraerc.fl, rrro coAep?fiarrrre B rr.srHe ra-
Krrx EJTeMeHToB? r(aK narpuft r{ aJrroMrrHr4ft, raxoro xre, r(aK u B HeBoSMyrqenuofi
{oroc{epe. Tor4a B pe?yJrbrare Bblrrr{cJrenraft no {oplryne (1) no;ryuaerrr:

Anfr lrvr,ttr 51118,9 A -
lg I/*^ (5148,9) : 6,2g

rr Axfi. tu:a:l:rl 5t53,4 A -
lg l/or, (5153,4) :6,27.

Enraaxoe corJracr4e co BHaqeglrflMr,r, fipr{BeAerrur,rMr{ n [2], y6erxAaer Hac B ToM,qro 3Ty {oprrryny Mo}r(Eo rrprrMeErrrb u A{rfl. rr.ETerr u sro pacceauurrfi cner
yqTerr AocraToqHo xopouo.

flocne arolto olpeAeJleHo o6urlre Jrttrrtfl B rr.flTHe Ha ocgoBarrlrrr ar(BrrBa-
nesrnofi ilrirp-r.rnr,r trrvrl,rrvlt 6103,6 A z cunr,r ocquJrrr.ETopon, paccsuransofi sanrw
r pa6ore [tJ, cpanuureJrbHo c coAepffianueu auronalnuur (rnurax 5557,1 A)

qo



l)ireMeHT, IIirrr-
Hil lloilHr,I, A

r\l l-r557,07

J\i tt;racrrrHxu, o6,r,crir
r(n'
.uA

Wrl
nL

30, 5

))n

h(srl LX,
0c

3571 (lntrro Nr 71)

3565 (nnruo JS 69)
3570 (rlorocrlepa)
rllorocrlspn n6 [f]

0,52
0,65

24,13
17,8
11,9
5,6

-2,7 2,89 6,20

Al 6698, 68

Na 5148, 85

Na 51 53,42

i3563 (rur.rro N 69)
35ii3 (rlroT oc{epa)
0rorocrlcpa rro [2]

Cpeiluee rro rpeM rrJracrr4u-
r(aM AJIE nErHa Ne 71

@oroct!epa

78,8 2 ,83 6,20

59,4 3, 03 6,301r3 ,0

19 ,5

-r, 0rl

0,7 67 ,t
36, 5

88 ,5

4,6I,i
Li
Li
Li

6103,64
6707,9
6707,83
6707 ,94

35iii3 (;1nn irrrna Ne 71)
tl)s16s{spa, ro [3]
rDoroc{epa, rro [2]
tltorocrlrepa, no [2]

7,7lt
2,0
0,6

0,1
0,0

-0,3

3,54
5,37 0,93

0, 96

r.r rrarprrfl (5153,lt lr 511r8,9 A). Peay;rrrarr,r BLrcr,rcJrerir{.rr: lg 1/1,i(5557,1) :
: 1,80; lg 1/11(111118,9) .- 1,78 n lg 1/1i(5153,/t) : 1,90.

Cpe4uee lg //r.i : 1,81 , ecJIlI cql{rarl Ig.ly'u : 1'2,00. Ourlt6xa orolo
onlreAeJleHr,r.E, Repo.flrlro, He rrpeBocxoAr,rr 0,3 B Jrorapr4sr{e coAep}fiaHfifl [ltrrtfl.
O:rnoureur,te coAelllr{aulrt{ Jrlrulfl B rr.ETHe, rlo cpatsHe}rl,rrc c ero o6untreu u ne-
Bo3MyrqeHHoi,i {oroc$epe, cocraBrlret /y';1(uarr.ro)/1/Li({oroc{.) : 7,6, upu-
yeNr lVpi fiJrrr {oroc{epr,r orpe/IerleHo Aocraroquo HaAe}r{Ho [2].

Onpe4errenr,rfl co/{ep}rraHrrfl Jrrrrr.fl rro noJIyreHI{ Aalor ql{cJro lg /y'"i:
:7,1,5, rrro B rrpeAeJlax olrtr,r6ox paBHo coAelllr{aHr,Irc ero B HeBoBMyrrIeHHoI"r

{oT oc{epe. I\{oxtlro /{yMarr,, lrro rroJryrer.rb rro coAep}naHilro Jrr,lril.rr He orJrrrrrrl-
ercrr or SorocSepr,r - rr3MeHeHr,r roJrbno ycJroBr,r.s o6paaonanlr.rr cll0r(rpaJll-
HIJX JII,III],II:I 6TATO4APA ]]J]IIflHIIIO NIAIEI,ITHOIO IIOII,fI !I IIOHI{?ITEHI,Irc TEN{IIEPA-
Typbr, oAnano He ucr{JrroqcHa BosNroil{I{ocrb roro, rrro cner(rp rroJryrerrrr o6pa-
3ycrc.fl npocrr,rr\{ HaJroTr{cHrreM crrer(rpoB rrflrrra flApa r{ {orocseprr.

Taxoe coAelllr{aHrre Jlr{Tr,rfl, r,rJrrr Bo Bc.flItoM cJryqae yBerr,IaIeHIIe
cIO COACp)I{aHlIrI B IIflTHe, IIO CpaBHeHI,Irc C aJIIOI{IIHIIOM II HaTpIIei\I IIpeACTaB'
JrtreTcfr HaM rrccr(oJrbHo rreolrril/{aHHr,rM r,r, HoIIeqFIo, AoJI}r{Ho 6r,rrr eirlc upo-
BepeHo. Oronr4ec'rnreHr,le JrrrrHru,r Jrlrrlr.fl 6103,6 A c71elauo HaMII Ha oc]roBarrtrlr
6nr,raHoro coRnaAeHlrrr r,raMeper{Holl ATuHLI BoJTHLI c ila6oparopnollr (paaunqa
rrop.sAr{a 0,02 A) r,r lrpr,rKr,rAoarHor.o pacrlera rlo ypaBlreHl,Iflil,I Caxa 11

Borsrluana orHocrrreJrLrro ee ttpeA[oJraracMoli urrreHcr,rBHocrr{ B flflTHe (cNI.

[11). Moxrer 6urr, nce me, Ero oro]HAecrBJrel.rlre HeBepHo. C 4pyrorl cropoHr,I,
ecJrl,r oHo rlpaBrrJrbHo, To MarHr,rrrloe roIle [rrTHa AoJI]I{HO cyqecTBeH}Io paclflrl-
Iltrrrr JrlIHr,rIo, lal( Har{'B NfarHlrrl-Io]v, floile ol]a pacfla/Iaercfl Ha 28 rtounoncnr,
IIACTI, .IIB KOTOPI,IX OTCTOI,IT I{OBOJIIJHO AAJIEI{O OT I'IAI'16OJIEE !lHTEI'ICIIBHOi'i qACIIT

Jrr{Hl,[r (no 0,12 A) r,r r-ralrn He yarr,rrr,rBaerc-rr. rferr,rpe Halr6oJree ],rHre]rcr,rBH[rx
ft-KON'IIIoHeIITLI paCIIoJIo?T{eIIL'I OqeHL TeCHo B UeHTpe JIIIHI'II'I, a 4ne nalr6o"rree
rrrrrerrcnRHr,rx o-no1\r[oHcrrTEr yAaJrerrbr oT rlcHTpa Ha paccTofrrr]re or(oJlo 0,06 A.
Taxrrlr 06paBoNr, r{ox{cr oKaBarbctr, rrro orHocr,rreJlbrroe colclj]r{aH[e ,rlr,lTr,rrr B

g ]Y
(no[2])

0,1 /.1, /

25,5
2I

-1,655

Cpegnee no 3571,, 3572n3573
gnr urtua N 7t

3570 ({orocSepa)

0,7

t ,73 3 ,02

0,3iJ



rrflTne eqe 6oilbltre. Ecnu BTo ral(, To Mo)r(Ho AyMarb, rITo fioilyrlennrrft peayns-
TaT yKaSbIBaeT Ha TO, qro BeqecTBO, COAepE(aIqeeCfl B rIrITHe, Hrrr(OfAa He Ha-
xoArrJrocb s o6ilacr[ Aocraroxrr{o slrconofi TeMrreparyprr, neo6xoguuoft 4ra
BbrropaEtrfl trlrrtrfi., u BeqecrBo rlrrreH ABIrE(eTcfi BMecTe c TIflTHaMI{, To BbrxoAfl
rra rroBepxEoo$ conuqa, ro or(pbrBa.flcb uog nefi.

flpu o6cyxAeutrrr gauuofi pa6oru A. B. Cesepur,rM Bbr4BtrHyro rrpeAno-
JroxteHr{e, rITo BeqecTBo IrflTeIr Mo?fieT coxpaElrTr, xlrNrflsecftr,rft cocTaB, xotopnrft
6srn y scero Coilurla Ha pannefi craArrr{ DBoJrlordrlrr. Tan, A. B. Cerepnrru uo-
ilyqeuo, qro B tr.flTre cr{JrbHo rroBbrrrreuo coAeprfiar{r{e gefireprar.

Anrop Bbrpaxraer 6naro4apuocm A. E. Cenepnony u B. [t. flporo{reey
Ba AeraJrbr{oe o6cyx,qenue pa6orn, a rar(Hre T. IL Xporrronoft lr I. fI. JIsn-
ByprdArr Ba rroMorqB n o6pa6orne MareprraJra.
10 4exa6pa 1963 r.
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o ABIDI{EHI,IflX, CBflSAHHbIX C <yCAMI{>

A. II . I{oaaau

IIa ocrronagrrlr 6o.rr,riroro rrr'lcJra cfler{rporpaMM (ycoBD, floJryqolrulrx na DCT r 1958-
1961 rr., ycrauoBJrerro, rrro yctrI colpoBolttAarorcfl cABrlfaMrr;runuii norrorqeur.rE B crrErolo

cropony r.r nr,r6pocanrrr x npacrryro cropony. rlacto rr.ruRlt r,IMoror Br{faaroo6paaar,rft nlr4.
Be.ur,r.rr,rna cnopocrrr I{, tro-BlrAliMoMy, xapanTop 4nrrx<eunft rre BaBrrcfiT or rroJro}fierrlff ycot}

rra Ar{crte Co;rrrqa.

,I{lr.rlrrerlrlr u crrffroro rr B Hpaouyto crol]orr,I Aalor pocr cnopocrrr c Br,rcoTofi B arMocfepe
Ctl,rrrtla.

N,IOTIONS CONNECTED \\rITIf (l,IOUSTI\CIIES>, hy 21. ,V. I{oual.- On the ba-
sis of a Jargc lurnbcl of spectra oI mousl,aches ol:tainecl rvibh l,he solar l,orver telescope
duriug 1958 - 19ti{ il, is found Lhal, mousLaches arc accompaliecl by shifts of absorpt,ion
Iines to l,hc slrolLrvavc side ald ieLs to l,he longnave side. Tlre ]ines are often zig-zag.'fhe
velocil,y anrl evidcntly the characlel of lrhe rnoLions do nol depend or Lhe posilion of tire
nroustaches on tJrc solar disl<. The motiorrs to the shorLrvave and longrvave sjtle shorv a ve-
Iocil,y in.crease l,ith height, in thc solar atnlosphere'

Cuexrporpar,rlrr,r ycoB rroqrr{ Bcei'Aa yr(aar,rBalor Ha Harusue ABr,r}r{er{rri,r B

o6;racrrr ycoB: Bce a6cop6quouHrile Jlnrrlrrr Bollopo1a r,r Jrrur,rrl MeraJrJIoB r,rBor-
uytrr [1-3]. Paur,ure cq,,trarrlr [1, 2] xapanrept{IilNI AJItr.rlBrrellllfl ycoB I,IBfr{-
6r,r n.r,rnr,rii rrpcirNIytr{ecrBeHr'ro B crrHloIo cropouy, arro AaBaJro BoBMo}r{Hocrr]

AeJraTr, rrpeArroJlolneHr,re o rroAcer{e tlAep aMllccnu B arMoc{epe connqa.
flpocruorp 6orr,uroro trffcra clexrporpaMM ((ycoB)), [oJryqeHHlrx Ha 6aueH-

r'roM corHeqr'roM reJlecHone B 1958-1961 rr., [or(a3a.]T, qTo B 0/(HLIX cJryqnql
iltrHr,rlr uol'Jrorqerrr,lfl B o6racru ycoB rl3orHyrbl B olIHIoIo cTopoHy, B Apyrrrx -B r{pacHyro, a aracro Jrtrrrrr[ [orJrorr{eHr{r{ r,rNIeIoT sr,rrsaroo6paSrrblri BLIA ({r,rr. 1).
Ha6.tro4aercfl Henolropoe paailuqlre N,IeE{Ay lr3r'r,I6aMu .rI[HI{ft B ortHlolo ],I B

KpaCHyIO CTOpOHLI: B CIIHIOIO CTOpOEy JIIIHI{II B OC}IOBI{OM IIBOIHyTLI B U e-
ir o N,r, TorAa KaK cABrrrr{ B r(pacHylo cropoHy oseHl cacTo I4MeIoT xapar(Tep
cRopee a6cop6qlrouHoro Br,r6poca, rrJrI,I yroJrtqeHllrl JIrrHulI c HpacHoIi cropo-
Hr,r. JlrrHr,ru B r{ecre u3ur6oB pacur.{peHbr rlo cpaB}reHlllo c HeBoBr{yq,erlHofi

$orocSepofi. Illuplrna r{8rr,1608 JrrrHr,rii B IrarrpaBJrel{rlll, reprreuAlrltyJlflpnoM
Ar,rcllepcr,il,r, Ha rrJracrr,rHr(ax, cHflTbrx rrpu uoMoIqI,I crleHTporpasa c eruele [11],
paBHa 0,25-Q,11$ Jwn,l-|lro coorBerorByer ([pII Aua]\{erpe rr3o6paE{eHr,IrI CoJIHqa
I{a rqe"rrrr 21 cn) pa3MepaNI o6nacteli, B Horopi,Ix npoucxoAflT ABll}HeHrIfl, 7-
!,2" . Il,apruua /tBlrlrieHr,rii B Jrrrrrr,rflx tsoAopoAa I,I H u K lroulrsosauHolo I{aJ]r,qI,Irr
B OCTTOBTTOM rrOBTOp.fiCTC.E B,TrlrHlrflX MeraJIJrOB, HO B HeKOTOpbTX CryqaflX Jr!r-
HI,II'I MeTaJIi]OB I,ISO|I{yTDI HeCHOJIITI{O B ApyION{ MeCTe, qC[I JIIIHiIII l]OAOpOAa lI
H u I( Ca+. Benrl.rr,rua rdarrr6oB pagHafl AJrfl paBHr,Ix JII'IHI'II1.

B pa6o're [3] erccneAoBaJlacb cBflBb BeJrLrqrIHLr rIBrI46a .rrl{flrrit c r JI y 6 w
E o ii o6paaonauua Jlr{Hrrfi A.rIfl cJlyqafl ycoB, Itoropr,Ic conpoBo}ItAailucb
ABtrlrteHl,LflN{u B 0IIHIOTO CTOpOHy.



(Dur'. 1. Ogntrru finnur,i ror.;rior(eH11g
27.VII 1959 r.
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[;rx nr,racnerrrlfl xapaxrepn ABr{}nennit s ycax B nacrornlci.i pa6ote i,r.;:y-
II&JIIICb yCbI? COIIpOBOlr{Aamrqr{eof ABr,rrfiellr4flMr4 HaH B CI,rH}OrO? TaH r,r B r(pa0-
HyIO CTOpOHy Ha paSHbIX paCCTO.frr{rLrrX oT r{erITpa cofiHerrHor.o Ar,rcKa.

Ycr,l 27.VII 1959 r. BoBHr.rH.rr or{oJro Jtt[Qnt (npeux Mocr{oBor(oe) r o6pa-
soBaBlrreflcr HaHar{yHe rpy[Ile rrflrerr Ha paccrorilil4tr p : 0,41+ or qe]rrpa Arrc-
Ha. CnexrporpaMMbr ycoB rroJryqeHr,r nllr,r xollor[trx uao6paxeuflflx. JIuHuu
rrorJrotr{eurrrl rror{a8618aror r,rern6 Hxn B clruroro, Tan r,r B HpacHyrc cropouy, T. e.
r{MeIor anraaroo6paaur,rii nu4 (cu. Sr,rr.. 1). Paalrep o6.nacru, B }roropor"r [po-
r{cxo[r,rT ABr,r]fieHr,re B oATty cToDoTry, 7',l.

Srtuccn-a ycoB BcerAa ripexparqaerc.fl Ha rrer(oropoM paccro.EHrrra A I or
I{eHrpa JrnHrrr,r. Ifo orouy paccrorrrrr,rrc [I, ucuonrayrr,qaHHr,re [5] o cpelueft
rty6nue o6paaonaulrrr BoAopoAr{urx Jrr,rur,rrlr, N{o?r{Ho orrpeAeJr.rrrr, rny6nuy aa-
Jreraur,rfl ycon. B [a]I]roM cnyqna ycbl BoaHrrr(Jlr,r rra rry6r,rue t : 0,46.

qkn/?3k
,a

\ \
OL
100

0L_
200 M0h,kn

Or,rr. 4. llaneuerrue
pu.recitoii T o.rrulr'rrroii

1959 r. (c4nulu n

400 h.kn

clropocrir c reoMeT-
h :,ttrn ycoa 29.VII
clrrrloro cropolry)

@rar. 3. I4guenenrae cflopocrrr c reoMerprrqeo-
Hoft ronqrruoit h Arra ycot 27.\II 1959 r.

(c4orarlr B Hpacuyro cropouy)
TocHl.r - IIo Jrr{HrrrrM Hei;irpansHr,rx aroMoB;

HpylitHr{ 
- no JIr,rHr.rEM r,roHoB

(o6oarra.renlrn ro )r{c, rrro ua (lur. 3)

Vcr,r 29.VII 1959 r:. BoBanr{Jrr,r oxoJro gnQQrn B o6pasoBaBrrcr:rc.s B ror }fie
ACHL l'pylne rfrreH r{a paccroflHr{tr p : 0,81r or qeHrpa A}rcxa. f"uy6uua aa-
JreraHr,l.E ycoB T : 0,30. Itaqecreo cleKrporpa},r},r oseHrr xoporrlee. Jllruun
BOAOp.)Aa I4 MeTaJIJIOB !rSOrrlyTbr B cr,rHroro cTopoHy r{ rrMeroT He6olblrori u3-
1116 r Hpacnyro cropoHy B Br,rAe Br,r6poca. I4arn6 Jrr,rHr,rii [orJrorqeHrl.rr Bo/lopoAa
I,I H I.I I( Ca' HecnoJrbxo B Apyrot{ tr{ecre, qeM B irlrur.{fx l\,reraJrJroa. Paauep
o6nacu,r, BaxBarreuHoii gnunrelrr,raltlt, t0',

Ycrr 1l.XI 1959 r'. Ha roro-BocrorrrroM xparc (p:0,99) Ha6JrroAarrcb B
c)rt{Qtn. ky6una BarreraHufl ycoB t :0,25. Ha c.re4yroqlrli 4enr noflBr,rrracr
rpyllrra rIflTeH, Jlururlr BoAopoAa r,r MeraJrJroB cABtrHyrbr B cr,ruroro cropouy.
Ha cauou Hpalo B JlrrHrrflx Bol{opoAa r{Meerc-fl 6onslrolir nr,r6poc B r(pacnyro cro-
poHy, ecTb JrI{ oH B JII,rHI,LIIX MeraJrJrOB, yBepeHIrOCr(a3aTb HeJIbBfl, Tar( KaH r(a-
tlecrBo rrao6paxtenurl ne orreHr, xoporuce. Pasnrep o6rac'rr,r 4nrarxenr.lfi - L|'.

Oqeur l.Ir{repecuyro Haprr,rHy 4nr.rrxenuli rroKa8618aror ycr,r 25.VI 1959 r.,
TIoBHLII{rrlr,Ie n o6paaonasruerlics r{a BanaAEoM Hparo t,pyrrfle rr-rrrerr s '/h)$rn
Ha paccroflHr,rr'r p : 0,93 or rleHrpa Ar{cxa. I;ry6una BaJrer.aHrrfl ycoB t :
:0,19. B o'ror.r cJryqae Jrr,rHlrr,r BoAopoAa r{ rroHnlroBaHuoro Ha.[brlrrfl FI u K
lISOrHyTr,I B C I,I H rO IO C T O p O H y, & JIr{Hr4r,r MeTaJrJroB r{BOtH}TrJB H p a C-
r-ryrc cropoHy (Sur. 2). Palrrrrep o6nacr:n gnurxeuni,r - l0'.

,(nn ncex DTr,rx cfiyrraen 6uno upone4eno r,rccJreAoBaHr,re BaBr{cr4Mocrr{ Be-
JIlIaIr,IHbr cABr4ra or: r,ry6r,rnrr o6paaonaur.rfi Jrr4nrrr.r. ,(na uauepcHuii 6buru BBfl-
TLI JILIHIILI paBilusullx SJIeMeHTOB Har( HefiTpaJIbHbrX aTOMOB, TaK rr UOIIOB C

poyJraHAoBcxofi rau'reucnBHocrr,Io l-70, rr HecHoJrbr(o ;nllrrrali c I{HTel{cr.rBHocrbro
15-20. Illantepenrax npoBoAr.rJrrrcb Ha Mr{Kpocnorre MI4P-12. flo serlrqr,rHalr
cABl,rf oB onpeAeJrrrJrr{crr cKopocrr,r.

Ecnu lrcuorraoBarb Aarrur,re [6] o cpe,qnefi ofirr,r.recfiort rny6une o6paaona-
unn nunufi u BaMeHr{Tr, olruqecxyro roJtnqy reoMerpuqecxoti Toiltrlrrrofr, h,
TO MbI IIOilyqr4M SaBr{c}IMOCTT, LrSMeHeHr,I_fl CI(OpOCTr{ C nUCOlOfi, IIpeACTaBJIeHHyIO
na {nr. 3 n 4. Ifo ocrr opArdrrar orJro}fieHa cpeAHfl.fl cnopocrr, {irfl .tar{Hoir

3 Usn. IlpbrMcnoii o6cepBar., 1,. XXXII J3
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rily6lalrbr. Jluulrlr uerlrparr,ur,rx aroMoB rr JIrrHllr,I uoHoB yHaBbtBarcr FIa I]ocr
cfiopocrr.r c nrrcotoft, Ho rror(aablBalor Hel{oropoe paB[I,Iq]'Ie B cnopocrl'I AJIfl
o4uofi lr rofi rr(e rry6uHbr: rro rrrnr.rflM rrorroB cnol]ocrrl [oryqalorcfl 6o.nr,ure.
Moxret 6rrrr ero cBflBa[Io c reM, rITo B AaHHotvI cJlyqae cpeAHI,Ie ury6nur,r o6pa-
aoBaHr,rn nr,rulrr,i, Bbrqr{cJrerlrrbre s [6], Ey]I{Ho nprlNlerlflTb c Henoropoli octo-
po)fiHocrbro.

0/23ttt
z,sa

(Dzr. 9. Basuoulroctr BeJrrlqtrEbr. cno-
pocrtr. or Eoregr(IraJra noa6yrr'g,erur
iuxsero ypoBufl ar,r. lna!.uft c p^oy{g-E--

roscHofi u"EieucuBEocrbro 6 (ycu 29.VII
1959 r.)

f|oaronly AJrfl r{ccJreAoBaHtrfl 14BMer{eHI{fl cI{opocrl,I c sucoroit MoiI{Ho nplr-
MeHrrrb apyroft cuoco6. llcxogn r{a roro, .rro cra6Lre rII'IHIII{ o6paayto1cn ury6-
E{e, a 6b;ree cr{Jrbrrbre JrrrHrrr{ o6paaylorcn BbIIrIe, 6r,rlm noctpoerlli SaBI'I-

Cr{MocTr{ BeJIITTII{IIrrr CI(opocTI{ oT [HTeHcr{BHocTII lltr'u,ri'i. I4HTeIrcnsuoCTL JII'I-

ur,rfi sa-flra uo Poynan4y ({ur. 5-8).
tr4a Sur. 5-8 ollguo, qro Cl(opocTb paCTeT c yB0"rII'IIIeHI'I0\I I'IHT0HCI'IBH0CTLI

Jrr,rgr.rr-r. Jlunuu r{oHoB r{e Aaror peanoro pasrlltlfi.fl B cI{opocr.rlx rro cpaBrIeHlIIo
C lrurrlr.rlMr4 nefir.panrr1rrx aTOMOB, XOT.E CItOpOCTII I{OI'IOB B CpeAHeM HeC-

I(oJrbl(o 6orr,ute.- Paa6poc cxopocTeft Alrrr 4auuori I{HTeHCIIBI]ocrl4 Ao-
.BoJrbrro 6o.irr,uOfi. Srot paa6poc MOII{eT 6r,rrl cB€aal{ c reM' rITo

JrrrHr,rr{ oAHorr r{HTeHcr,lBHOcTLl C

, /0 I
@lrr. I 0. Sanrcr'ruocrt, BoJrLtrrIIlIrJ cr{o llocrlr
or ttrrrerrcllrrlrocrrl .ntrnttii Anfl JrltlIIIl"I
c rroreHqrraJrolr loa6yxr.qeulta Hurfinel'o

ypoBrrfl 2,40-3,00 aa (ycr,I 29.VII
1959 r.)

p a B Jr lr.r u bi M I,r lr o r o rr {tr-
aJraMtr noa6ylr(AeErI.f,
Aalor paBur,re cHopocrr,r. Ilu,ra
IIOCTpOeHa BaBIICIIMOCTI, BeJ[fltlll-
HI'I CI{OpOCTII OT fIOT€I{III{aJIa
BoB6y[{Aesu.fl HlrH{Hero vpoBHfl
4ra rlrulrii oAHoli lruren-
c r,r B H oc rr,r. Our. 9 uoxaabr-
Baer, aITo JrI,IHLlrr c 6oJtee gbrco-
Hr,II,I rIoreHrIr.raJIoM BoJ6yH{Aerr}rtI
Aalor MeHrrrrrrre cnopocrra. Iloaro-
N{y 6buru ar,r6paur,r Jrr.rrrlrrl c rro-
TeHqr{aJIaMI{ BoJ6yr{AeHu.fi Hr4}r{-
Hero ypoBua 2,40-3,00 ae u no-

tDnr. 11. llaMesesue cRopocrr{ c r,ny6unoii cTpoeE rpaslrH 3aB[cl,IMocTr{ cr(o-
rro JrrrurrflM BoAopoAa AJrff ycoB 25.VI 1959 r. pOCTI'r oT IIHTeHCIIBIIOCTI'1 lnulrir

0 0/ 0,02 0,03 0,04 405 0,06 0,07to
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({lur. 10). B 4alruotur cilyqae rroJlyrluracb AoBoJrbHo yBepeHHa.rr BaBrrol{Mocrr,.
CHopocrlr 4nr,rixeulrii r o6racur ycoB pacryr or 0,5 nnlcerc gra cna6rrx
rr.runfi go 2 nttl cen 4nn runr,rfi 6oree cr.rlrurrx.

JL,rHlrur rrolJ]orqeurrfl BoAopoAa s o6racru ycoB cr4JrE,Ho rrBorrryrr,r, lr qacro
Br,IAr'rbr Morrllrbre nrr6pocr,r B cl,rHroro r{Jrrr B r(pacHyro cropoHy. flo uarr.r6alr llr-
ulri,l uor'",rou1el{u.rl Bol{opoAa r{o}r{Ho npocJleAr,rrb ABlr}r{eHr4.fl s 6ofiee Br,rconr{x

0 0,01 qnz 0,03 004 405 q00 0,0rL 00/ 0.02 0.0.7 0,04 005 0,06 0!7r,
Olrr. 13. To rre, qro Ha rlur. 11,

Jlrrrr ycoil 4.XI 1959 r.

cJlotrx aruoc{epr,r Cotnqa. Sanr.rcr.rrraocrr,r BeJrr,rarr'r ru,r cHopocrr{ or r,ry6r.rurr
o6paaonauu.rr Arr.rr lrnnr,rii BoAopoAa (Sur. 11-13) 6r,urr.r uocrpoeHr,r c rrcrrorrs-
BoBaur,reM AarJHrrrx [5J o rny6r.rne o6paaotsaHr{fl r{Aep ]roI(opoA]rrlx llrurlii.
CHopOcTr rrpo/{oJr}i{aer yBerr,rrrllBarbcrr c sr,rcoroiir r{ l(Jrrr H*, aApo Horopolt
o6paaye'rca n xpouocdrepe, /locrinact 15-18 xnlcen.

Tanlru o6paeou, r[oH{Ho cIIeJrarL cJreAvroulr4o Br,rBo4br:
1) yct,r coilpoBori{Aalorcrr cABr,n'arN{r4 Jrlrnnrlr rorJrolr{eHr,rrr B crrHIoIo lr nr,r6po-

car{ll B r{pacHyro crolloHy; aracro Jrr,rHr4L{ r4Melor ar,rraaroo6paBHr,rr:i Brr/l;
2) uorr,tur,rua cnopocrrl u, [o-Rr,rAr{MoMy, xa]la(rep ABltr,{eHr,rii ue noxaBbr-

BaioT saBr,rcr,rilrocTr,r oT TloJroTrieHr.{fl ycoB Ha /Ir,rcKe co.ruqa;
3) 4nrrnrerrur B crrHroro r.{ B r{pac,yro cropor{rr Aaror pocr cffopocrr,r o Br{-

cororlr n ar,voc$epe Co.rrrqa.
B aannrcqeHrre rpr,rHoxrv 6,raro71apnocrr, A. E. CeucpuoMy Ba Tlyr(oBoilcrBo

lI Brrr,rMaHr,rc n Tlaunori pa6ore.

I2 ;rexa6pn t963 r.

.llurcparypa
1. li. !. C e u e p n r,r i.i. I,Iar. Itpr,rrlcnoii acrpor[na. o6c., 17, l2g, tg17.
2. A. Il.^C.enepnr,rr,l, A. Il. Itonani. "Itlao. I{pnuinoft'acrporpua. o(tc.,26,

;1, tc61.
3. A. H. It o n a.n r,. ['Ian. ltpr,ruortoli acrpodua. o6c., 28, 241, 1962.
zr. A.._li._!l 9l.q,UEr,rir, JL B. Creruenko, R. r-l ..XoxrroBa. Acrporr. in.,

37, i\! 1, 1960.

!. !,.. ,jq J a g e r. Ilech. Astr,. de l'Obs. D'ULr,echt, 13, p. 1,:t952.
6. Ni. 1\4 i n n a e l L. ljull. Astron. Insl,. Nethell., 10, 399, ig4B.

tDnr. 72. To lxe, .rro rra drur. 1{,
Arr.E ycoB 29.VII 1959 r.
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Tou XXXII, 1964 r.

O CBETIEHLII{ I\{ETAJIIOB BO BCIITIIJIHA,\

I). I. Ba'muu

' Itaptrua cBoqeEtrE MeraJrJroB B ropoEaJrr,Ebrx qacrffx BcrrbrllreR 6nlraxa R r(aprlrEe'

sa6nrolaeuoft n upory6eparqax corrreqEblx trflreE, tr orJltrqua or tofi, r(oropar Ea6firoAaercE

n xpouoo$opsnrx o6ract.sx BcrIbIEer{.
. Ew ucmr*n, 2,6 cetra6p* 1963 r. trpocJrelfiero BoaropaErre MeraJrJroB s rrasarrrrofi

([aae paauzrua.

oN THE EMISSION OF METALS IN FLARES, by V. G. Banln.- IL is shown that
1he emission of metals in coronal flare regions is similar to that observed in sunspoL pro'

minences antl differs from that in chromospheric flare regions'
' The brightening of metals at the initial phase of development has been followed in
the flare of September 26' 1963.

f(aprrua cBeqeEufi MeTaJIJIoB B xpoMoc{epqlll B_cn}lmnax B ocEoBEoM

BbrgcgeEa B rpyAax Muruapa [1], Eraru u gp. 121, H. H. Crenausu 13,4).
BAeCt paCCMaTpIrBaIoTC.ff EeI{oTopBIe, Ee noilyrluBmtre AocTaToqHoIo orpa}I(eEtrfi
n rrureparype, BoirpocEl aroft fipo6fleMbl

?Icxogurrrtl MarepuaJroM AJrff pa6orrl trocJryx(IrJlff crrer(TporpaMMbr BcTbr-

1rrex, rroJryqeggbre n-a BameunoM tonre.InoM reJrecfiolre HpbrMcnoft acrpo(fu-
auqecxoft 

- 
o6cepnaropntr c lpIrMeEeEIIeM peffeTr{I{-altreJre. Ouncasue atlrx

uucrpyMeuroB Aalro n [5, 6J.

Cne.rerure ilreTaJr.IIoB B rtopoHaJu,HrlX lI&crfIX Bc[bIIIreK

B npoqecce cBoero paBBurllfl, n Saae pacrulllleHllfl 1ro Mflixapy [1],_ncnlr1u-
Ha Mo?fieT BblxoAlrrb B KopollaJlbnoe rrpocTpaucrBo B BI'{[e .FIpr{rIx o6paaona-

Hr,rfi, xopomo BrAIIMLIX, Hol,qa aRTl{BHa.s o6laCrr. paCIOJIo?I{eHa 6nr'ra xpaz
coJlHeqgoro AlIcHa. B gtnx 

- 6y4errl IIaBrIBaTIT llx HopoHaJIbHLIN{LI - 
qacT.sx

BcrrbIIrIH[ MSTaJIJILI cBerrrrcf cna6o, Batvlerrlyrc aN,II'ICc]Irc Aalor JrulIL Har{6oJreo

cI,rJIr,HbIe ,Il.IHllI{; IIH'IeH0LIBHOCTE, CBeSeHUfI BbIIXe B ySJIaX' I'Ae Hpl'IJIbtI JIIIHIIII

BOAOpOAa CpaBHnTeJIbr'rO HeIIII{pOItI{e, a JIIIEII}I t'eJIUfl He IIM0IOT rIeTI{O Bblpa-

Xeuuori C'r.pyHryprr. Stlr nr,rno4r,r floflyrIeHbl s l1+] ne npogrol'o BnsyaJIbHoIo

trpoctroTpa clexrpofpaMM. IoIbIrI{a 6oJlee AeraJrbuo [pocleAllrr, cBeqeHl're

MeTaJIJIOB B KOpOHaJIEHLIX qaCT-EX BCIILItrIeIt CAeiIaHa HaN{I'I AJLE BCIII,IIIeH

20 v 25 rroJr.a 1959 r.
I4anecrr,ro, rrro Baaracrylo r]lyAHo orJrl{qllTr, null6onyro BcrlblrlrKy or ,{llHoro

upory6epauqa coJIHcqHrri usrer. flpe4nol+ieH11llii HeAaIrr'ro TaH46cpi-ou-Xan-
c"uooon [71 

"r,orarpurrnnrri 
Kplrrepufi AJrfl pa3Aerenrrs ;rr.nt6oB],rx rIBJJeIITII:i I{a

BcrIbI[rHLr ,n ,rpo"y6epaHrII;r uo BeJU,rqI]rHe orr{olucl-Irtfl l4}irelrcllBr{ooreii rI'IHuli
r{oroB Fe II h2584 u TiII ?'"4572 rpl{NIeHI4rL 6r,rlo r]e.nrafl, ral( Hal{ lla Ha-

ilIr,rx cIeHTpoIpaMMax 3Tr{ Jrr{IIUI,I He R}iAHbI B 3lllI4CC!1lI B pacoN{arpuBaer{rJx



o6nactnx. Taxlru o6paaom, AJr.rr K,rraccr,r{mxaqlru tr{br cMolJrlr Bocrro,lrbaoBarrrcrr
Jrr.rrtrb cBeronott Hpnnoii ftsJreHr,rfl I,r r[I,rprrHaMI,I HpLIJrbeB DMrIccr,rrr n ltalrlrr,r I{r.
Ha r[r,rr. I upuae4eHbr cBeroBr,le Hl]uBr,re, [ocrpoerrr{Bre no Slr;rr,lraM, ]roJryrreu-
HLII{ B cBere JIr,IHr,rr,t H, c ror{orqbro noponorpa{a l{prrucnor:i o6cepnaropr,U.r
(uo ocr,I opAuHar orJlorr{eHa. IrII{TeHcI,IBHocrb Bcrlr,rlrxr,r B AoJl.trx I4HTeHcr.rBHocrIr
coceAr{ero HcBoBMyrJ1cHHor]o Ar,rcxa). H colxa.neHr,rro, r,rB-Ba rrepe6ocn n Ha6-
JIIoAeHr,r-flx Ha I{opoHorpa{e ue yAaJrocb npocJleArrrr noJrHyro HallrrrHy npoqec-
coB. Ho rr r,rMeloll{r'rcc_fl ltp}rBlre .sBJrfrloTofl, I'la HaIIt B3IJr.sA, /.(ocTa?ocHtrxr or-
r-roBarrrreNr A.rrfl x;raccrSnxaqlrn
,sn,reurrii HaH Bcrrrrlrex. I-Iccnolr,-
Ho Iracropaflilr]laer 6onr,nraa, cnr,r-
rrre l) "(ac, ltpo/loJrir{lr.TeJrbHocrb
Bcrrinrrrxrr 25 wa.rn, HU oro: Iro-
Br,rAr,lrror,ry, cBflBaHo c e{{ex,rou
MHOrOKpaTr.rOrO B O3r'Oparrr,rfl
BCIIbIIITHII, lIa rITO, B y&CTI{OCTI{,

yr{aBLrBaer nyrsclrpyroquii xa,
panrell xpr,rnori (uacrr, flr,rnoB .rrp-
r{ocrrr He Har{ecerra). 3a noirrr},ro
lrI,Ipr,rI{y aMI,ICCI,Iir B JITIHIILI H,
Ilpr,rIlr'rMaJIacE, IIp oTtr?r{eunocrr o6-
JIaCTr4 CrreRTpa BAoJrr, /u,rcrrepclil,r.
s xoropoii cBcrreHue H* ua lraa
yBepeHHo npocJrex{rrBanocr,. Ta-
xne rpy6r,re orleHxlr BrroJrHe yAuB-
.JreTtsopr.lTeJrbrrrrr AJrfl Harxr,lx qc-
,nefi. tr42 Sur. 2, flor{clrcHr,re Ho-
ropoiiiAaHo Hr,Ime, Br.rAIro, arro l[tr-
pr,rrra grvruccur,I e H, 6rr.na taxnie
xapaHTepHor{ AJrrI BCIil,rIIIeK.

Cneqenr,re MeraJlJroB onpeAeJrfrJrocb Harvrrl ro 46 JIrrIlI4flM, r,rcrroflr.BoBaHlrr,rN{
lJIt{ auaJlol-nsuofi IIeJII,I B cryqae Bcrrbrrrren Ha Alrcre n pa6ore [2,|. tr{nreucus-
HocTb oTAcJrbHr,rx ;nltunr,i rrBlrcpflJraCrr BlrByaJrL,lro flo cJreAyrouleii urrane:
0 - oltr,rccr.r-E orcyrcrByer; I - Har\rexrr Ha aMr,rccr,lro (ueoupe4e.neuuuft cny-
vai,i); 2 - cra6a.s aMr,rccr,rfl; 3 -- yuepeuHafl aMtrccrrfl;4 - cr{JrbHafl eMlrcctrr.fl,
CpaBIII4Ma.fl uO IIHTeHoI{BFIOCTII C COCeAHLIM HeIIpepI;IBHLIM CIIeI(TpOM; 5 - Ouenr,
cI,IJTbHar{ aMllccr,r.fl, npeBocxol(.flrr1a.fl IIo r.rHTeHcI,{BHocTI{ Ilp}I;relarorqr,ui Henpe-
pr,rnurui crrexTp. B xa.recrse r,lcroarHr{Ha cpaBHeHrd.fl Mr{ Bri}ryEr4eur,r 6r,rnr,r
6pats HeupeprrBHblii cnexrp opeoJra, flocno;rr,Hy raxr.re oueur(rr rrc(alneHbr
[tsMerIeHL.IeM flpItOCTrr opeoJla B saBr,IcI4MocTII oT Bpel\{eHII, AJII{HLI BOJIIIbI I{ paO-
crofIl{llfl or Hpa.fi llr,rcHa Co"nuqa, Bce r4arrepeHr,rr Sorol{erpuqecxu 6rrnr,r upu-
B.aBalILI It I'IHTeHCI,IBHoCTI,I HenpCllbIBI{OIO CneI(Tpa IIeHTpa COJIHeqHOTO III{CKa
cJreAyloiqr4M o6paaou. C nouorqr,ro raauepeunr:i r.ra ulrHpo{oroMerpe MO-z
xant4oit r,rB pacclrorpeHHbrx crrexTporpaMM Bcrrl,Trre( u cnexrpa r{eurpa
'coflHeqHoro Aucna, currMaBrrrerocs ncfxr4r-"r paB uocJle or(oHqaHr,rfl na6lro4enuii'
B HaqecTBe cTaHAapTa, Haxoit,r,rJIocL oTllottreHr,re r,IHTeHcrlBrIocrra opeo;na 1o,
Ha ypotsHe paccN{arpr,rBaeNroro yBra BcTrr,rr.[Kr,r fi lrHTeHcrrBHocTrr HerrpepLrB-
IIOI'o Cllel(Tpa IleHTpa COJ-IHCaIHOI'O 4ItCHa 1,,

X-IoplIs
llprI olti,rHaHoBbrx BHaqerrrd-flx ,r(,lrrrrr BoJrrr, BoB[,roxtrlo 6o,nee 6.nlrsxr,rx n AJrr{rraM
BoJrH paccMarpr,rBaeMr,rx ;nr,rnuii MeraJrJIoB. trllrea r.naaoMepr{bre oqerrxrr Be,trr,rallr-

[II,I OTHOIIIEHI,I,fI I,II-ITEI{CIIBHOCTI'I 3IIIIICCI4I4. B JII,IHI4],I 1- X T,TNTETTCI,IBHOCTI{ OPEOJTA

Y : I,lIup,

8 9 /o // /lht

ohgrn 9ht0- c2o-

Or.rr. 1. Cncrorrre Hpr.rBLre Bcrrbrrrrex 20 ttwtn
1959 r. (Hplrr;ar ./, urxara BpcMC\Hr.r urruly)
l.t 25 r.rro.n.s i959 r. (npnrax /,/, urnala rper{erru

nrepxy) (tpcux lrocrtoncHoe)
filryirrrtalrrt oriuecclrbr uotrcurtrl rIoJI-Trtcuirfi rrByqcrrIrIJ x

clrc tiTpotp alrnr
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l{c}tol,Iylo lIHTeHCr.rRHOCTIr JTrrHl,rLr rreTa.rrJra 1- (n UpOqeRtax) rro orHolrlel{Ilrc H

HeIIpepl,IBHOI,Iy CneI{Tpy qeHrpa conHealHOro AIICHa IIo,iIytIIlII I'I3 BLIpaiIieIII'I.rI

1,,: I',,11^: X)'.100.

3a,trepy ItIITeHCITRI-rocrrr cBerlcHI,r.fl N,ieraJr.rroB nrllHfll'a BeJIIrtIltHa -
/==)r"

,1G

cyN{Ma IrI I{TeHCUB H OCrer:r otlel r,Hr,r x tr,t nr,r ii.
Bcero yAaJrocrr.rrlloBecrtr rrBN{cpeHr,rf l(JrE 12 vBJroB rIo r.tacrlIIlHar{,

I{OI{eHTLI IIOJI'yrIeHI,Ifl I(OTOpr,ix OTN,IeqeHr,I I{a CBeTOBT,IX HpI'IBl,rx CtseTJIbI\Il'l Hpy}ri-
Hauu ({rar'. 1). IIpu orou o6paulaJrocb Rrrrrlrarrlre rra ro,.1106r,r yBJILI BCtl},lIllI{I

4eiictnn'renlrHo HaxoAr,r"rrrrcE, B r{oponc. B c"uy-rae BCrrbIIlIHrr 20 nro.,rfl 1959 r.

@rr. 2, Sawrczltocrr rrgTercrrBrrocrl4 cBe-
qeur{fi MeraJrnos s rraru6onrrx o6paaora.
HIIfiX OT IIIIpI,IHbI KpbIJIr,eB SlrtlCCUU r Ho
Csermre fipymnr4 - i{opouafibHbre rracrrr Bcrlbr.

rlex; reMlrbre r{py}r{Hlr - [pory6epaHrlbr

(Dur. 3. ITpulrepr,r B3trrrMr{oro pac[o.[o-
?r{cHrlfl yaJror cse.rentrs }Ie I (6ea
trrplrxonnrr) ll Na I (co nrrpuxonHoii)

B I{OpOUaJrLHtrX qacTrrx BCrInIIleR

n o6pa6o'r'xy Br{JrrorleHa cler{TporpaNrNIa, rroJr)rrreHHafl n gh1Bn, HorAa, r{aH
Br4AHo rra t[ur'. t (xpunaa 1), ncurrruxa rosrlr rroracJra. 3ro ne AoJririHo Br,rBr]r-
Barb rreAoyMenr,rrl, TaH IiaH B yKaSaHHoe Bper{l Bcrrrrlxna 6lrna cocpeAoroseHa
Jrl4lrrb B He6olr,moM yBJIe, ur{oBlrle}I }t roMy }r{e BaNlerrroe ABtr}r{cHlre, xoropoe
BLISBalo BI;IxoA ualt6onee apxorl qacrn DMlrccrrlr Ba rrpeAeJrr,r froJrocbr rllonyc-
HaHr,rfl ycraHoBJreEHoro Ha r{eHrp H, Sr,r;rr,rpa xoponorpa$a r,rB-Ba AounJrepoB-
CHOIo CN{eII{eElLfi, a I\IOCTo BcrIbrlrHI,I B ocHoBHoM 6rr"no aansro cpaB}rrrTeJrbIIo
cna6o cBer.FrrrlprMcfi upory6epanqeu. lloc;reAHee u orpaxieno ua xprrnor:r 1.
Peayur,r.arur r,rauepenr,u,i Arrfl orAeJrr,r{r,rx yBJroB r{aHeceHr,r na ([nr. 2 

-(cnerry,re

xpyntHlr), r'Ae rro ocr{ opArlHar orJro}r{eHa r,rHTeHor,rBHocrr, gggt1s11y.E N,reraJrJrots,
a ro ocIT a6c\ucc - rxlrpLIHa DI\ILIcoIII{ Ho (nononuua nolnori rxr4prlHr,r B c.rry-
uae nplr6ntreurernHol,i cI4MMerpI4I{ EMl{ccrrrr r.r rloruaJr lrruprrua rrptr oAHocro-
pouuefi aur,rcclrul). Itax rr.r4uo lra {ur. 2, n xoponflJrbH[rX qacrflx Bgrrbrrle6
I4HTEIICI,IBHOCTIT CBEAIEHI,I,A METAJIJIOB HI,I}HE NPII TUTNPOXOii 3MI,ICCI,III r H" (O COr-
Jracrlr.r c Vl.)

Xorrr uill{epeHt'Ifl rpy6bl, Ho roJTbr(o arrdrr HeJrr,Bn o6r,nctlrb BHasureJrr,-
ur'rii paa6poc roqen Ha 0lrr, 2. lfplrurnuy ilocJIeAr{ero }rLr norr,rraJrrrcb ucr{arb B

PA3TI4IU,II,{ NOJIOHEHIII1 MAKCI{MAJII]HOIO CBETIEEI,Ifl BOAOPOAA II NIETAJIJION. O4.
IIaKo, IrocKoJrLHy AJLII oIIeHHII CBeqeHI,Irr IIeTaJIJIOR nr,r6lrpanr,rcb cfler{TporpaM-
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MbI, cAeJIaHHbre c 6onr,ruoi.i Dnorroar4rlrroii, rreo6pa;ncrrrre ax{l,rccwt Ho. Ha nlrx
fiepeAepF(aHo s raxor,l crerreHr,r, qro crpyHrypa npocJre]r{r,rBaerc.fl HeyBepeHHo.
Bnr'r4y aroro 6sr"rra r,rcrroJrbaoBaua 6oree cna6as itr.,rs D, He" I [ 5876,
c yqerol'r roto, qro o6paaonaur,re rulrpoxoft DMrtccllLr BOAopOAa fl rcJrr,r.a rtpor4c-
xoAr,rr B oAHr,rx r,r rex )r{e yBJrax [4J. [.nx Hallux cJrSrqnnu rroc.[e/(Hee 6rrro upo-
Bepel{o ML.IHpoMerpI{qecHuMtr tr3Nroper{r4fll\tu. I4z;nnuufi MeraJrJroB 6r,rna ur,r6-
parra ,rr14Hr,rfl D, Na I l, 5890. Baar.runoe pacrroJroineHr,rc aN{ucorrr,r 0rr,rx a,rre}reH-
roB B AByx uau6on6e [pocrr,rx crlyaraflx rror{a3aHo ua {ur.3(nncpxy r.r nnnay),
r4e uao6pa)fieHa Kaprr4lra, HoroJ)afl [oilyqaercfl, ecJrr,r yqacron cler{Tpa c
o4noli JltrHrrer"r, cr{a}Ker\{ D, Na I, cllulruyrr, BAoJlb Ar,lclellcrrr,r rrac.foJrbr(o, qro-
6nr ara Jrr,rHr{rr coBMecrrr.racr, c Apyloii, D3 He I (xourypsr 6ee rurpr.rxoBKr.r -DIVII,ICCI{'I HE I, AATUTPI,IXOBAIIHLIE I(OHTYPbI 

- 3I{I,ICCI,I,rI NA I; TUCOtA IIOJIOCKI,I
cner{rpa coorBercrBycr 35.10:} n.u, ua Connqe). I4s q)r,rr. 3 nr,t4no, sro r,recra
cBealeur{fl Harpl4.a TecHo llpIlMLIHaIoT x o6.uacrglr I,lI{TeHcrrBHoIo cBerle11u.fl re-
Jlr.rrr, Ho noo6rqe He coB[aAalor c rrocJleAHr.rMr,r, lrro I{e fBJr.flero.fl Heo}r{r.rilaH-
Hlrrvr. Ifao6opor, crpaHHr,rM 6r,rlo 6rr cosna4eHu0, Tar{ Har( AJItr cBeqeg6fl He
lr Na nyxrr{Lr HeoArrHaxoBr,re yc.[oBufl. Bo3uorHno, 'lro paBJIr{trI,Ie B Jrona-
rlr,rBar{r,rr.{ cBerreHr,rfl reJrr,rfl (lr no4opo4a), c o4uoi,r croporrl,r, u MerajrJroB _
c 4pyrorl r,r o6yctonlr.rBaer Nrer{ee recuyro cB.Eab r\{e}r{Ay Lrx cBeqeHr,rel{, rrpu-
Bo4.fl K paa6pocy rocex ua rfr,rr. 2.

Conoc'ranrel.Ilre peBy.rrr]TaroB llBMepeuufi A,,rfl paB jrlrqHr,rx yBJroB rlona-
3aJro, qro orHocI,ITeJILHBIe r{HTeHcr,rBHocrr{ paccr{orper{ur,rx 1+6 trannil ocraBa-
Jlr'lcb rlpl4r'IepHo OAI,IHaHoBr,Io Bo Bcex crysaflx, OCJIIT ToJrr,Ito MeTaJrJrrrr He
IIpOACTaBJIflJII4Cr' IIOqTI{ IIO.IIHOCTbIO (BLIIOpeBnILIMtI), O6napyr6r,tnan JIr,IrIIrr.
cna6rre, rpyAHo rrol{Aaroqr4ec.fl or{eHr(aN,r, ilprrBHaKrl DN[]{ccirr,r. vcpe,qucnuoe
rlo BceM I{aI{HrIM pac[peAeJrer{I4e orrrocr,rreJrbHrlx ] HTeHctrrBHocrefi flr,rHr,rrlr s
ItopoHaJlr,Hbrx alacr-flx I,IByqeI{HLrx HaMIr Bcrrl;rureK rrpeAcraBJleHo Ha $nl. 4,,6,
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rAe rra ocr4 a6crlr4cc HalHAbrfi yqacTofi cooTBercrByer oTAeJIBHofi ilIIHul4, a IIo
octr opAr,rHaT oTJroffieHblr{EreHcr{BHocTrr B flporrsBoJrbEofi mHare. Jftauull ua
ocn a6cqucc pacrroJroxeHbr B tropgAr(e y6rrnanua rrx I4HTerrcr{Blrocrlt B cJIy-
qae Bctrr,rurex Ira Ar,rcne [2J, a nrurenuo B ToM, Kar( oHfi\FocJIeAoBareJIbHo rrprr-
BeAeHr,r n ta6ruqe (ru - nopxgnosrrfi HoMep nunr,uaftriu - AJrrrEa BoJrllbr,
B TperbeM rr qerBeproM cro;r6qax [puBeAeHbr coorBercrBen:fu a.neruenrbr, r( noro-
pbrM rrprruaAJle)fiar Jlr{srru, r{ HoMepa ilIyJlr,rr.rrJreroB uo 

{tvf 
ta]).

Our. 4. I{nterrctrnuocut ruru.Iii MoraJtJroB ]lo BcrIlIIrIiax
r'r npory6eparrqax

ar 
- 

BCIIJIIIHI{ rr[t Al{ciic; 6 
- 

ti14tolta;rrtrrJ0 tItlcrII tscrLIIIt0ti;
d 

- 
IrlloryOcl)arrr{trl co,[r]crlrrLT\ ltfl '1'cIt

,{irlr cpaBrrcuxrr r{aprllr{ cBerreHrrfl },icr&JJJIoB B I{opoHaJrbHIJX rrocr.flX

BCrrLrirrcH 1I Bo uclrrbrrrrnax rra ArIcRe rlocrpoeHa AJrfl HaBBaHHr,rx 46 JII'IHrIi'I

Snr. /r, c, na noiopor:i uoxaaaHo paclpeAeJlerlrle I,tHTeHcI'lBIIocreii TTIHLII"I Bo

BcrrriTrrltax ua 11r,Icttc COTJIaCIIo t21. FIa a'rtlii $nr;rpe "rTI'THIIII Ha ocrl a6c-
qIICC pagrro.rloitrtc]Il,r B TOr{ ilte [oprIAI{e, HaH t'r na r}rrr" 4,6; ypoBltr{' coor-
BercrByroilIr.re rrlrrefrcr.lBHocrflrr (tuxa"ria IIpoI,IBBoJILI'IarI) orl\err;nr,tx llrrllrii,
coe/(rlgerrll cnnournor'.i (;nouanoi.i) JIIIIIlIeii. Br,t4ucl, qro I{aprI'IIIr,r s o6or'Ix

c;1yrlafly l)13l{rilo, a r1},rcrrHo: t) B noporraJIbIIrrIx tlacrflx ucllbrIlreH cBerIeHlr-

oN{ oxBollgl:Io r\IeIIlulec rlncJIo JTIITMI:i, 2) Hair6o"uec rIpI(I'Ie JIurIlIu ll /{llc}totsL,Ix
BCrILInlfiax rorITII ile cBerflTofl B NolloI{airlirrlrx o6"lracrflx t't, trari6opo'r, B no-

CJTeAHuX iRr,r,qe"n.nrO'rCfl JIttLIIILI, CpaBHllllCiIbHO yX{epeIIHO CBeTfllqlieCfl B0

BClrr;ilttltax I1a,(rrcFi0.
f{.,ra ncui,ruLxr'r 25 lrrcnn 1959 r', r,rNIeIoTCtr cIIeItTporpaIII\ILI, Ira HOTOpITIX

xpouocrfcpe, qacrll BcITIJTI]HrI. fIo rperrBlIllrrlJ 6o.rree: ItltBItr,re, .rrelna[IIre ts

rriT acTr{ l]I{ ti.\I. lI oMeITTIJ rI O JIyrl erll'1f noropr;x orNlcqeur,r na cneronoii npnnoii
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(rlur. 1) TeN{Hr,rN{r, xpynrrtar,rr,r,6rr;ro oqeHeHo cBeareHr.re tr{eraJrJroB B grr,rx
xpouoc{epubrx qacrflx Bcrrinrrnrr rro reNr }ile 46 ,[liHrrrrl{. Cpe4ur,re peByJrr,-
TarLI oqeHonrraueceHri Ha {u1..4, a npyirrHarvrr{ rrporlrB cepeAr,rHyrracrHoB, co-
orBercrByloqlrx orAeJIbHbrM Jrr,rHrl.gr,t. Btt4no, rITo HallrrlHa cBeqeHrrfl MeraJr-
JIOB B 3TI4X CilyqaflX B IIeJIONT IOBTOptrJra Itaprully cBcseFlr,Ifl N{eTaJrJroll B Arlc-
noBIJx BCIrDrInHax. Mt,r nilAttut a4ecr, oco6eul-Io Har',rltrAl.Iyrc TIJIJII00TpaU[Io pa3-
JII,IrIlIoto xapaHTepa cBealeHr.rr MeraJrJIoB B l(opoHa"rrbrrl,rx, 6oJlee Br,Iconl{x,
u xpouoc{epubrx, 6o;rce nrrgxr,rx, qacr.sx Bcrrbrl[cx.

flpr,r upoclrorpe crexrporpaMN{ upory6eparulcB coJrHequurx rra'rer 6r,rno
o6Hapyxteno, qro r{a}lrl,tHa cBeqeHllfl N{eraJIJIoB B Hr,Ix [oxo]Ha I{a ry, r(oro-
pax Ha6.nro4aerc.fl B r{opor{aJrrrrrr,rx qacr.flx Bcrrbrrtefi, u rrpory6epaHr{ax cBe-
qeHrle roJrbno ropaBAo rrrrreHcrrBrree. B uo4rueplriAerrrre [pllBoArrl,r $tn:. lt, a,
rrocrpoeurryro rorrHo ralr ?He, KaH r{ Snr. 1r, 6,71nn ur{Tr,r yB,lroB npory6cpauqen
2l yrcrrn 1959 r. lr 1r anryc,ra 1959 r..

flpxocrr upory6epauqen n I{o 6r,rrra parna 0,6-0,8 flpr{oour coceAHero
HeBo3r\{yil{eHHoro Ar{cHa. Ha {r,rr. 2 r.elluulfl,r HpyffiItar,rr.r or}rerreHbr BHaqeHr,r.fl
I gttn Drr,lx [pory6epauqen; rloJryqer-rHarr r{apr]rHa rroA'rtscll}r{Aaer cr{aaar{Hoe
o 6once rrHTeHcr,rBrror,r cReqeHrrrr Mera,rlJroB e upory6cparrqax.

tr4cno;rr,aonauur,rir rlalrur r{areprran rreBeJrlrr( rto cl6'r,elry r,I He oxBarLrBaer
RCIII,IUEH B PASHI,IX SAAAX PASBIITI,IfI, A TAI{iHE TCX BCTII,IIXEIT, KOTOP],IE, IIO-
BI,IAI4MoMy, r(oHAeHcrrpyrcrcrr Herocl.)e/{crBerrrro B r{opoHe. [{ponre roro,
ua6nro4eur,rfl c Bellxa"rrbHrrrNrr,r reJrecxoraMr{ ruua EC'.f He raror Boa},ro?nuocu.r
uByrlarb cna6ure JrrIHI,ItL IJoatouy Harxrr peayJrbrarri r.rMeror rrlte/{Baprrreirrr-
[bII"r xapaHTep rr oTHoc.gTCrI JIr,rrrrb n cpaBHr,rTeJrb]ro or.r,lrLHr,rNr JIr.rHrr.rrNI.

fI ocneTlona.rc.Trr,Ir ocrr, r] oB uopanrl rr .iIr,ru rrri ltora,lrJroB

flocne4onateJIbHocrIJ BoalopaHrIfl r,IerarrroB yr(aJrocb npocJreAr,rrrr Jrr{IrrB
ilna o4uoii 6onrruorl, 6arrra 3, ecur,rurxr,r Ha Ar,rcxe 26 ccurx6pn 1963 r. (pac-
crorrHrre or rler{rpa Ar.rcxa p : 0,97), AJrrr noropoii nrrcrorcrr currl{rrrr, oxBa-
TbrBarou,r,re HaqalbHyro sa;y paar,rrna. cuexTpocl(orrrrrecHarr rtallrlrHa B rrep-
tsr,re MoMeHTbI cyqecrBoBarrI.rrr BcfrLtrlRrr 6lrra cneAyloqeir. ctrepua oMr,lccr,roH-
noe o6parqerure Ha6.nIo,t(aJrocb JrI,Imr. B t(eHTp&JrrrHrix qacrflx 6a.rrr,lritltoacHtrx
;nrrnr,rr,i BogopoAa c HrltsHr,r\,r HoMcpoM r,i ts Jrlrlilrrrx I{ il I( Ca II, Barel,r ffocJre-
AoBaJIo 6r,tctpoe yBeJrI,tqeHI,Ie .flpltocrr,r rI ulrrpuHr,r DTrrx .rrrrHlrr't, clraJlrr Bax{cl'-
IrEllrr,r Ju,rHr,rr,r BoAopoita c 6onee Br;rcoKrrN{ rroMelloxr }r roarrr.l oAr.roBpeMeHrro *
c He6o:nrrur.rrvr ({-3 atzlru) aanaa/(LrBarrr,reM - HaaraJra rro.flBJrtrrbcs DNrrrccr,lrr B
;[rrHr,rflx r,reraJriroB. Cpc71lr nocJreAHllx cpaBy BrJir{eJrrrJracb "rrr,rHr,rfl Si I }, l]905:
ona 6r,r.lra yxie .npHoii tt c xopoluo Br,rpalr{eHur,r},r r{er.irlla"rrrrrLtNr rrltpoN{, B To
BpeMfl Htrn I{pylr{e irlrHr,lu ceeTtrJTr,rcb erqe cpaBr.ruTc.rrbHo "cla6o.Bcc rnrurrr NleraJrJroB e o6nacru AJrr{H BoJrH or }, : 3600 A \o ?v := 6500 A,
I{Meroque DMrIccrIoHHoe o6parqeur,re, oro}r{AecrBJlfiJrrrcL uo Vtpexr.cnoMy ar-
nacy [9J rr rJraaoMepHo olleur{BaJracb r{x r{}rrerrcr,rBHocrrr rro ngur6a.nlluor,i
IrII{aJIe: 1 .- c;na6r,re flpr{tsHanlr DMprccurr; 2 - yoepenHo pa3rHarfluas cna6an
aMl,Icclrq; 3 - yuepenHa.fl aMr.rccr{fl, rle}rrpaJrr,rrotii rrartcrrMyN{ BbrAeJrtrercfl,
HO elo I{I'ITeIICIIBIIOCTL }IIIiIte }II{TeI{CI{B}IOCTII HeIIpepbIBIIOr'O CneXr:pa; 11 

-cl'lJrLl{afl SMlIccIrfl, cpaBIrIrMatI flo I4HT0HCI4BI'I00rI,I c HeIrpepbIBI{bIN,I cleHTpoM;
5 - o.Ie[E, clrJlbHafr Drll{ccu.fl, rlpeBocxollfrrrafl rro IrHTeHcr,IBrIocrr,r rrefipeprrB-
Hblr"r creHrp. I(pome roro, ro ra6nr,rqanr 1\4yp [81 ,1na nam.qort.rrrrr{r,r BLrlr,rcbr-
BaJIc.s rIorcHrII,IaJr nol6y;n71errnfl BcpxlJero ypoBH.fl. IIo erur,r Aarrrrr,rN{ rrocrpoe-
na rflrr. 5, zz, tIoHaaIiBalorr\afl nocJreAoBareJrbr{ocrb BoBt'opa}rr,rfl trrrrurii; Ha
ocr'r a6cqlrcc orJIolteHsl 14or{er{TbI na6.rrIo4enr,r.ii no lrocroBcr{o}{y BpeMeHrI
(r,xara Hc [po[opqrrorra.jrbHa.fl), a ]ro oclr opAr{Har - rroreHrqnarur nira6yxt-
AeI{I'I.fl BepxHero ypoBl{fl P. T.Ia (tlrr. 5, a Hal'IoclrJrr,rcr, Bce.rrrrHr,rr{ (aa lrcxlro.le-
rure,u lI r K Ca II), lrn.rencuBgocrb Horollrrx H /{aHr{ox{v Mo}{errry oqeHt{BaJracb
6an.rrolr ) 4 (iipyr.rnn) ; nlrr.cuurrr coorBercrByro.r recHbrxr 6;reu4au (u raxnx
cJtyqat* orMeqaJrllcb BCe 6fleHAl.rpyloqr,recfr JrtrrHr.rrr, ]ran KaH Tp\rAHo oilpe-



AeJII/trb, Kafta.fl u3 Hr{x Aaer SMrccuro).i cneAyer [oAqelJ$r1yrb, qro aMI{c-
ctroHrroe o6parqeuue craJro saMerrrr,rM rrpaxTuqecxu cpaay Bo Bcex ilvtrvlflx1
r(oropbre cBeruJrl{cr Bo Bcrrrlrffie, Ho AaJlbuefiuree ux no.spqaEue 6rrlo ea-
MerHo HeoAr,rnar(oBbrM. (Drr. 5, d, raI(I{M o6paaon, orpa}flaer I{e flocJle[oBa-
TeJrbHocTb trofiBJleHrlrfl.eMrrccr{[ B Jrtr{Hrrflx, a r{MeHr{o HapTrrHy cHopocTtr pocTa
.flpnocrr,r xr:uuir B BaBr,rcrrMocrr{ or BeJrrrqrrHbr norenrluana noa6yx4eulrfl Bepx-
Eero ypoBHf.
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5. H noaropanurc runnii MeraJr.tots uo tscrIhlr[fiax.

n - rocJreAoBareJrbrrocrb noflprralrt,Ifl flttHxll Bo Bcnbur(e 26 cetrnlpn 1963 r.; 6 - 
paclpeqeJreuue

nranrafiueralnoe (6arr>4) B BaBucuMocrtl or l'Bo BcrrbllrrHc 11 ofiTflbpfl 1960 r.

trIa {rar. 5,a oruernuBo Br4AHo cJreAyroqee: 1) uonpuaHr{e cpaay trocJle H_a-

nana sCubrltxlr 6r,r,no 6r,rcrpr,rnt JII,IIus AJr.E nuHull c P =' 5,5 ee (rpyuna I);
2) necXonrXo 6onee MeAJIeHHO yBe.lruqrlBalracb I{HTeHoI{BHOCTr rlrulrr:i c

P;=3,3 aa (rpynna iI); 3) canrrii ue4neunrrrl poor .spnocrr.r rrMeJIrI JII{HI{r{

c P, orrnur{brM or 3,3 u 5,5 ae (rpyuna III). }t 10t'19"', r. e. npnllepHo
uepea B lw,uu, r,ocore Haqara Bcrrbrrur(rr, rpyflrrll I lr Il AocrllrJrr{ xax 6r,r I{acbl-
qeur{-fr, a Jrr{Hr{r{ rpynllbl III npoilolxraJlu flpqarb. B 101'26n', HoIAa BcIIbuIl-
Xa 6r,rna [pI{MepHo B MaI(cIIMyMe, PEA JII{HI4I'I rpyrrrlbl III 4octur .flpl(ocTlI
c 6a,lrlolr 4 u nnule, ocr&Jrbrr$rc lr{e Jlr.rurrr{ eroril rpyuul;I BaMerlro ycr{Jlr{Jrl{cb,
HO I,IHTQHCI{BIIOOTb I{X eqe OCTaBaJIaCI} HI{}I{O IIHT€HCI'IBHOCTI{ npI{JIeIarcqeIO
HenpepbrBr{oro cner(rpa.

B {[n]Jrn craro ua6rro,qarr,cE /Ipyroe Mecro BcrrbIIUHr{, floaroMy AaJrb-
uefiuyrc fiaprr{Hy cBerreHufl MeraJrJroB Mbr rrorrbrraJlr{cb ycralroBr{Tb, I{cxoA-E rrB

orrl{cauHoro xapafiTepa rlorprlaHl'Ifl luunli paaflunHblx rpyrrrr lr npxBJIeHaE
MaTepr{aJIbI no Apyr.IIM BCIIbIIilHaM. C arOfi UeJILro TorIHo TaHI{lu xte o6paaOM,

Har( rr AJrf Bcrblluxu26 ceura6pa 1963 r., 6lrna o6pa6orana clexrpolpaMMa
BcrIbIIrrHIr 6anna 72 (p: 0,73) ll oxrn6pn 1960 r'' roryqeHuafl 3 $hJ{tr
rro Mocr(oBCKoMy BpeMeHr{ - 

rrerblpe r{I{HyrbI crlycrr{ IrocJIe ruaxcrauyrua. Ha
tllrr. 5 6 uoxaaaurr peayJrlrarbr atol:r o6pa6otHr'r' !,,14 y4o6ctna cpaBueHl{fl

Sur. 5 a v 6 pactoJrolreHbr nurorHyro r{ rirxaJlr,r ro oofl opAI{Har Bs.flTDI coBep-
rleHuo oAI,IHaHoBLrMlr s o6oux cJIyqaflx.
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Conocranneuue {ltr, 5,an 6 rroxaBr,rBaer, qro r(aprrrHa cBeqeHu.fl MeTaJIJIoB
Bo Bcrrbrrrrxe tl oxrx6ps 1960 r.6r,rna B qeJroM 6unaxa H roli, roropaa ua6-
JrroAaJracb Bo Bcrrtruxe 26 cenrs.6pa 1903 r. Har6onee cyqecrBerruoe paaJrrr-
arl{e Burx {uryp lra6lrrogaerc.fl Jrrrrrrb gna ullunli rpyrrrrbr III, r. e. Har( paa AJrfl
rex ,lrdrrrrii, r(oropr,re Bo Bcrrr{rrrxe 2Li cenra6px 1963 r. H r{oMe}rry 101'26rn
He A00TIITJIII .flpnocrl,{ 6a;IJIa 4 n sbrxre. 'I'o, vro paBJrr{qrre o6ycnonleno Jrr{Ltrb
.flpr(ocrEro oAHr{x r,r rex ine ruHuir, 6r,r"no nporepeuo rro cner(Tporpalrualr o6e-
I{x Bcllrrlrtefi. Cne4ona'rensno, yqI4TbIBafl rrocrerreHHoe Iro.flparaHr,Ie JrI{HIrft
rpyrrrhr III so Bcrrbrrxme 26 cenra6ps 1963 r., Morrruo, rro-BrrArrMoMy, oflpe-
AeJrenHo cr(aaarb, qro ilpl,I npogoJr?fieHlru ua6nro4euuir rnlr,r 6tr r,nretlr 4nn arort
BClbrr[H]I B MOMeHTrI, r{eCKOJrEr(O 6Onee Uo::4HUe 10h26rt), Haprr{Hy, MaJro oT-
flI,rqarcqyrccn or: uao6paxrennoii ua {ur. 5, 6.

Xapanrep Bosropaur{.rr nnnr,rfi Bo Bcrrbrrrrne 26 cewralpx 1963 r. yxaanrBaer
Ha BO3MOII{IIOCTb CyIqeCTBOBaHTIfl B HaSaJIe paSBr{TI4fl BCfIbIIIrefi I(afiOIO-TO
ceJreHTIIBHoro MexaHr{Blra noa6ynrAettrft, npr.rBoA.rrrr{ero H 6r,rc:rpoMy tro.flpqa-
unrc ltrnurl c Eer(oropr,rI\{tr oilpeAeJreHHr,rMr,r rrorer{qr{aJrauu noa6yxrAeHr,lfl Bepx-
Hero ypoBHn. flo-nlr4uMoMy, oAHoBpeMeHno r roa6y)ilAer{rrr{ .nr,runft yqacrBy-
cr r,r Apyroii, ue o6la4arcqur:i r,ra6lrparetlHocrbro, Mexautr{BM, nr,rar,rnatorluii
6o.nee ne4nenusrii pocr lrHTeHcr,rBr.rocrrr DMrrccr{r{ rreraJlJroB.

O uplrpoge ccJrer{rrrBr'roro MexaHuBua noa6yx/treHr{.fl Mo)r{rro BLrcHaBarr,
.rl,Imr, cireAyloll{lre Coo6pairienltn o6rqero xapanrepa. DtttttcCus B JrrrHtr{-flx Bo-
AopoAa Bo Bcrrrirrrxe 26 cesrs6px 1963 r., oco6euuo Ha nepBbrx uopax, 6r,rna
BaMerHo aclrMl{erpurluoli: xpacuoe Kp]rrJro 6r,rno clrnsuee cr{Hero. Cornacuo
[10.l, pacupeAeJreHr{e oMrrccr.rr,r B AaJrer(r{x HpbrJrb.rrx 6arr,lreponcnnx flunr,rii s
CI'IJILHLIX BCTIbIIIIHaX XOpoTIIO COUIaCyCTC'I C IIpeAloJIo?fieHIIeNI O HailUqufl B

rIocJleAHI{x Mar(llocHorllrrrecHr.rx gnunreHuii BBllr,IBHoro rrrrra co cHopocrflMr{
or 80 4o 250 rcal cen. C.negonaterbHo, o Bcrrrrrrrrfie 2(i centn6pn {963 r. MorlrHo
cr(aBarr,, qro oua rlpeACTaBJI.Ena co6or:i uennfi (BBpbIBD, cr4Jra r(oroporo B paB-
Hbrx IlallpaBJrelrrr.rlx BIIaaIaJre 6srna neo4lrnaxoeoii. Boauoxno, qro I4I{eHHo
co BaprJBrrr,rM xapar(Tepor,r r,r paBHofi cunofi (BBp6rBa) B paBilrlqubrx HarrpaB-
JreHI'Isx u 6trno cRrIBaHo B HaqaJIe Bcrrbrrrfr(I{ flo.gpqaHl,Ie runuri MeTaJrJroB c
<{l,rxcuponarrHr,rMrrD BHarrenrrflNlrr rroreHurlaJra aoa6ym4euufl BepxHero ypoBH.fi.
Ecntt ero ran, To Molr{Ho offirr,qarb, rrro B HalpaBrer{r{r{ 6onee cranr,uofi crpylr
(BspblBaD 6ygyr ctserltTbcfl JrrrHI{r{ c 66nuuulr rrorer{qr{aJrolt ros6yrx4euur
BepxHero ypoBH.tr, a B HanpaBJreulr[ cna6oft crpyr{ .- c MeHr,rrr{Nr, r{, cJre-
AoBareJrbuo, cBeqeHrlc rex rr /(llyrr,rx 6y4er Jror(aJrr,raoBalro B paBHrrrx o6nacrgx,
Muxpolrerpuqecl{I{e r{Br[cperrr'r.rr BBar{Nruoro paorroJro}r{eHna yponneft Mancrr-
MaJTLHOTO CBeareHlrfl B JILITJLI.trX C P, panUr,rlr 3,3 aC, C Ognofi cTopoI{bI, u5,5 ee -c 4pyroii, AJr.a Bcrrbrrrrxu 26 ceura6pa 1963 r. noArBeplr{Aaror rrocrreAHee.

Aerop 6narogapen pyKoBoAr{rerrro rrreHy-HoppecrroHAeHry AH CCCP
A. B. CenepuoMy Ba rroMotrlL n pa6o're n H. H. Crerlarrqn aa o6cyir,r4eurre p.rrAa
BonpocoB.

10 4cxa6px 1963 r.
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Torr XXIIi, 1961r r.

O CBfl3I,{ PEHTTEHOBCT(OTO MSTYIIEHUfl
COilHEqHbIX BCIIbIITEIT C UX SOOEHTAMIT

B KOCMIIqBCHIIX JIY.IIAX

B. IV, I)"rttt0u;tr,u(tcnu&, A. It, Iloux.pamoo

tr{a corocrasJreur4r rronocdrepnux essenroo BcrIBrmeK c MaJrbIMIr (<1%) Boapacra-

EuffMu trETeucr4Brocrr{ rtocMusecxux fiWer:i Ea ypoBue rvropx (ryxnouuaff moMtroueaTa}

cIeAyeT, rITo:

1) 6onee MoruEBrM a{senranr s D-cfioe uonoc{epu coorBercrByrol'B cpeAEeM 6oree asa-
trtrTeJrbEr.Te Bo3pacraErrg $ocMtrqecl(ux fiyseft Ea ypoBEe Mopfl.

2) uoarueuze trorJrorqeErrx BD-cfloe, t..e. noroxa perTreuoBcr(oro r{BJrJrIeErrE c X,( 8 A,
EBJrflercff Eeo6xoAuruHM, Eo Ee4ocraroqurrM trprlgranoM rloffBrreutrr MaJIoro e${enta r xoc-
Mtrqecfitrx Jrrrax Ea ypoBEe MopE.

ON THE REI,ATION BETWEEN X RAY RADIATION OF SOLAR FLARES
AND THEIR EI,'FECTS IN COSMIC RAYS, by B. M. Vladintirsky and.4. K. Pank-
tatoa.- From a comparison of ionospheric effects of flares with small increases (<l%\
in cosmic ray intensity al sea-level (nucleon component) it follows Nhat:

1. Stronger eflects in the ionospheric D layer correspond in the mean to an appreciably
higher increase of cosmic rays at sea-level.
2. The appearance of absorption inthe D layer, i. e. an X ray flux withl ---( 8 A, is a ne-

cessary but no| sufficient indication of the appearance of a small effect in cosmic rays
at sea-level.

I. B cs.flar c o6napyxeutreM trp.fiMbrMr[ flBMepeHlIrrMI( eJrenrpourroft Hor{rro-
EerrrEr coilHerrurrx mocMuqecmrx ilyseft [{] npelcraBJlfier uuTepeo Bolrpoc o
BOBMOE(EOCTtr ee uccJIeAoBaEII.fl AOCBoIIEbIMI{ MeTOAaMn Ea ocIIoBe yx(e trMerc-
qeroc.E MaTeprraJIa.

Hax XOpOmO UBBeCTEO, yCftOpeHHbIe OJIeftrpOHbI IIpO.EBJIflIOT Ce6.fi B COJI-

sequofi arNloc{epe cl{Exporpouuoft eMuccuefi B pagflogtratraBoue u B B]IAI{Mofi
o6racrra ctrexipa (cu., uarpnMep, [2,3]), a raft]fie B ropi\{oBHoM r,rslyqeHlItr
B peErreHoBoKofi o6ilacru ctreHrpa.

O upupoge penTreuoBcr(oro trBJryqeEEfi Bctrbrmefi B Eacronqee BpeMfl Bbr-

cftaarrsaloTca paaurre roql(I[ Bpeuu.fi. Harpuuep, n [4J lpe4troJraraerc.E, qTo

peETreEoBcKoe u3fiyqellffe .ffBJlflerc.E qeJIuRoM HepaBEoBecsrrvr. C Apyr6fi Cro-
pOurr, trpeAtrptrEIIMaIoTcfi troIIbITAtr o6rgcnutl ocEoBEbIe uMelotquec.s AaEEbIO
paBEoBecHbrM u3Jryqeflr{eM trJraBMbr trpu reMtreparypax uop.EAna j-0?o K u
Bbrrtre [5, 6].

Idenuo ganuoft pa6orbr fBJr.f,ercE fiB)rreEue Botrpoca o cB.ElE..Me?r(Ay 36-

frexraur cOfiresnbli Bctrblmen B I(oCMtrrIeCRux 1yqax' c o[E6ft CTopOIIbIT

tr peErreEoBCKtrM EBilyqerrlteM BcIIbImeR - c Apyrofi. Eto MOlfieT CIIocO6cTBo-

nair nonyuertrIo [oIIoJItIIrreJIrurrx {anroB o trptrpo[e perlrr:EoBcl(9lo -1TI;qeEEE Botrhlmerf . a Tafi?Ito Bbr.EcHeEtrro BoBMo?r(HocTu trByqeErrl aJreRTpolrHolr
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ITOI{IIOI{EHTbI COJIHETII.IbIX }TOCMI,IqECKI,IX ilYqEI:i IIO EE PEIITIEIIOBCROMY tr3JIYIIE.
HIIIO.

IIo uueuuro Mrrorrrx aBropoB 17-141, Brreaanuoe Boapacraurre aJrer(rpoH-
noft xonqeurpaqr{rr s l)-croe uonoc{epr,r Bo BpeM.fl coilHequr,rx Bctr},rlrex Bbr-
SrrrBaerc.fl BHesarrrrblM yBeJrvqeHueM rroroKa peETrerIoBcKoro uSilyqeHlr.fr o
I < B A. 3ro npr.rBoAr{T r( BHeBalHoMy yBeil[seuuro trorJroqeHr{.rr HocMuqe-
cnoro paAr{orBilyqeuufl (SCNA) r Hopornr.rx paAr{oBoJrrr (SWF), a rar{}ne K
prrAy Apyrux nsneurfi.

B uacronrqeii pa6ore rrprr corrocraBJreHrrrl peurrerroBcKoro uBrtyqeHu.fl
corHesHbrx Bcllbrrxen c BoBpacrauu.rrMrr I{IrrerlcuBrrocrl{ HocMuqecxl{x nyuefi
urr 6y4eu onuparbc.s rre Ha rrpflMbre r4aMepeHr{fl rroror(a petrTreuoBcxoro raaJry-
rreHtrr.fl, a Ha HocBerrnr,re (uouoc{epuue) MeToAbr o6napyxrerurJr peHTrerlOBCKoro
uaJryrregufl. floerony Kor[a Mr,r B AaJrbseiiurelr roBopr{M o ((rroroxe peHTre-
HoBcnoro uB.rryrreg[fl c ], ( B A>, ro rIoA BTI{M cJreAyer rrourrMarb coorBer-
crByrorqr{e uonocSepurre oSSexrsr n -1)-cnoe, Koropbre BbrBr,rBarorc.E arr,rM
rroronor{. Oruerral,r rar(Ere, qro rroBcroAy rrMerorcfl B Br{Ay nouoc{epuue eS-

{cxrr,r B cpeAHr,rx rr Hrrar(r.rx [rr{porax, r. e. a{{eHTrrI, B],rBBaHHbre BoJrr{oBor"r,
a He Hoplycxy;rapuort patrllraqnefi coJrueqHbrx Bcrrbrrrrex.

II. B xaqecrBe r.rHArtnaropa peurreuoBcr{oro rrBJryqeur.r.rl BcrrbrrrreH e o6-
Jlacrr{ ), < BA 6r,rnu r{crroJrbaoBaHLr AaHHbre rro Mr{}rr{MaJrbHbrM qacrorail,r o1'-
palr{eHr{fl o:r lronocrfepbr rrprr Beprr{r{aJrbEoM Bo}rAr[poBarrr{r4 - lmi, (no lra-
repr,raJraM I4UA E-2), no rorJrorqeHuro Hopornlrx paAr,roBoJrH * SWF [15],
lo rrorJrorqeHr{ro Hocrrr{qecxoro paAr{orraJryqermtr - SCNA [15, 16] !r rro BHe-
BarrHr,rM BoBpacrarrr{flM ar}roc+epur(oB - SEA t151.

3{{exrrr coJr}reqrr,rx Bcnrrrrrer B l,ni,, or6rapanucr cnoco6olr, lraJrox(errlrLrM
s U7), rro Marepr.rarrar{ rroHoc{epHr,rx crauqrafi, yr(aaauHbrx raM }ne. tr4nreu-
cr{BHocrb o{{exron B lrrin oqeHrrBaJracs uo rpex6arnr,noi,i [rr(aJre.

,(auur,re Iro rluTe]rcr{BrrocrfM uyxlouuofi noMrroueHTbr HocMrlsecnttx Jry-
qeii na ypoBHe Mopfl BBrrrLr lra [18] r{ r{arepr{arron MId/{ E-2.

.{na rcnrrrueH, coupoBo}r{AaBrxrrxc.fl 6olrr,uruMlr BoBpacraHr{flMrr r,rr{TeH-
crrBHocrlr HocMurrecnlrx uyueft Ha ypoBrle Mopfl, aMuJrr{ryAr,r BoapacraHrlii
BB.flrbr rrB JrrrreparypHr,rx AaHHDrx no craur{rrflr{ o rxr4porol:i oHono 50o c y.rerou
3OH IronaAaHr{_fl.

tr4nrerplrponauHbre rro BpeMeHr{ rroror(Ir coflHesHr,rx HocMr{qecxr,rx nyueir,
BBrBBaBrrrr{x llol'JrotrIeur{fl B noJrrrp}ror'r il]alxe, Bar{McrBoBasrr lra [19].

Br,rnu IacrIoJIbBoBarlbr rar(]r(e AaHHr,re no paAr{or{Blryqeulrlo coJrHeqHbrx BcrIbI-
rrex c tu:10 cnl2}l.

III. Itax lraBecrHo, peJr,rrrrrrBrrcrcnaff riacrl Drlcprerr{rrecnoro cfier{rpa r{oc-
Mlrqecxux ryuerl, 6laro4apa cyrqccrBeHuo 6olr,uieft AJrr{He cno6o4uoro upo-
6era,' ueuee troABep]r{eua r{BMeHeHr{-flM ycroslrii pacflpocrparreur{fl B Me}r{rrJra-
HerEoM rlpocrpaHcrBe, qeM rrepeJrrrrrrBrrcrcr{arr qacrD. floaroruy flpu rayceuur.r
cBfl.Brr peuTreHoBcnoro rraflyqeHr{rr Dcrrbrrrcn c ocp$enralru B KocMusecnux
Jryqax Mbr rroJrr,BoBaJrr{cb peJr.rrrrrBr{crcxorl qacrrlo Drreprerrrqecxoro cler(rpa
coJrueqnblx Itocl{usecxlrx nyuer,l,

SStpextr,r Bcrrr,rrrren B KocMrlqecnr{x Jryqax uByqarr.rcr, orAeJrbno AJrfl BcrrLr-
nrex 6anra 2' u snure n I{o, 6an,na 2 u 6atna {2.

Rcnr,rruxr'r 6a,nna 2n- rr Br,rrue B H".[.naarlaJrr{Ba6nrnlroro6panrr
27 ncur,rrueH u Ho n ocuoBHor\,r 6anna 2-n lr srrile Ba rrepl{o4 Mlf. 0rra Boru,rrr-
xu 6rrnu paa6rrrur lra ABe rpyilfibr, corrracuo HaJrrrqr{ro SWF (rax HaH AaHHEre
no SWF nalr6onee uonur,re): a) Bcrrrrrrrrxrr, corrpoBolnAaBrrrrtecfl SWF,- 22
cilyqafl (ta6n. {); 6) ncnrrilrxrr, Bo BpeMrr r(oropr,rx He rra6JrroAalocr, SWF,-
5 cnyuaea (ra6r. 2). O4noeuaqHocrr, paa6uenrra troArrep)r{AaJracb [auurrrMr{
IIo l,,,in r SEA.

tr4n:reucr,rnsocrr, r(ocMr{qecxI,rx ilyqer"r B rrer(oropoM r{rJTepBaJre BpeMeur{,
BI{JIIOqarctqeM BcrrElrrrfiy, cHasara ycpeAH.fiIracb IIo BocLMI{ BlrconolrllpoTrrLrM
craHql{flM (ra6r.3). fioupanxr{ Ha cyrounr,rfi a{$exr rre BBoAtrJrrrcr,, ran r{ax
cyto.rRurii o66ent AJI.fl Tar(ux cranrlr,rli orr{ocrrreJrbno r\raJr. trllnrepnan BpeMeHr{
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TCHCI,IBHOCTT{ nOC1\,II{qeCH[X Iyqefi IIOCJIe BCIIbITUH]I. Batel,t OTAeJT],HO AJI,E r{a}r{Aort

rpylnbl BcrrbrlreK rrplrMeH.EJrcfr N{eTol[
HAJIO}ITEHI,I,fl 3IIOX.

Peeynrra'rnr upr{Be4eHLr Ha +ur. I
(A tt E). flo ocn a6cqr,rcc orJro)fieHr,r
AByXqacoBr,re r{r{TepBaJrr,r BpeMerrr{. 3a
IryireBorl MoMerrT BpeMeHr4 rlpl{rrflT Mo-
i\{eHr HaqaJra BcrrbrruHr{ B Hr. llo ocn
opAr{HaT orJr oEteHa rlrrreHcrrBHocTb Itoc-
Mlr{ecKr{x Jryqcri. I[;'rrrrflrpou HaHecc-
HbI Cpeflltlre SHaqeHlrlfl III{TCHCI,IBHOCTI,I
r{ocrrurlecr{r,rx ilyrrefi 3a rlHrepBaJr Bpe-
MeHrr Ao B0rrbrrrrHrr. Bepurxarr,nbre qep-
TOIIKtr O6OAUA'TATOT CTAT}ICTIIqECHI{E
olxI,I6Hu trBMep eHrri{, coorBercrByroIItrI{e
ycpeAHeHr.rrc (ero oruocurcfl r{ r( {nr. 2
lr 3) . Br,ruaAeur{e nocJreAHeti rorrxlr r{a
{ur. I (E) cnaaano c HaqaroM Oop6yru-
crraAa AJr.fr oAHoro uB co6brTuri.

BcnrrurHr{ 6atta2 B Ho.
Bcero 6uno oro6pauo 32 Bctrr,runr{
B OCHOBEOM 6anra 2, noropnre orne-
qaJra cileAyroqr{M rpe6oBaH[flM:

a) 6r,rnr pacrroJro)fier{br }re [anee 600
H SarIaAy lrJrr{ K BOCTOKy OT rleHTpaJrb-
Horo Mepr{AuaHa corHua;

48

(Drrr. 1. 0{{emr B r(ocMrrsecftux fiyqax or
Bcnhlltreft n Ho 6ar;ra 2+ u awme
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A - Bcrlbrmfiu, conpoBorr(EaBrrrnecE SWF; E -BCIIbIMKI{, EE COEPOBO}I{EABItrIIECE IOTJIOtrIEHUEM

B D-cnoe fioHocoepbr

BanJr s H_'c

-8 i-4'2 0

C ri11'rrcr["
rl ect(aa

ou[6Ha,
']it 2 lLec,

nt

lTopor
o0pe3aHr.rfi

}HECTHOCTII,
Ees lc



Ta6nuqa '4

1 ()l'5()t'r li
21 42

04 'lt,
t0 2:l
0I 34 t,l

0i', 5rl

Ta6rr,rqa 6

0rarlllrrr
(l lil r rrctrt,ro -
cHarI orulloHil
ltt 2 tac:, o/n

1.IV i958
;].\iIII

:l 2.\rlII
1l-r.X
1ri.,\

l i.,\1I

2+

2

2

Z'
2

2

Anua-Ara
BepHrul
rlumaro
tIcP'rlttrrr,

Ii.rrai,iuaxc

flrrrr Pnuop
l'ctrttrtlett
.1.'cplrarrioo

\cJr,"t 11g111p

,'Iu;1,.
Jlnurotsn
Jlougon
X,Iayoon
1l;r1trr Bo.t.'rtutr'tou .

ll;r; rlr lllrrrrrttrr"r',rrr
\l)Jr,rrrlorr li:rii
O'rlata
I'rrrt
(.;r.rl,rlr5p ll.
Ptt:ro.rr,to'r ll:rii
il'yrrc
Vrrr rcal a

lJcriioorray
l Iy ltrrrrrrtrlr.
fl ti1r1q-r11

;\1. Ilopr.luyptr

0,38
0,45
0,48
0,53
0,'L2
0,31
0,4r
0,44
0, 3t
0 ,56
0, 52

0,4'I
038
0,37
0,28
0,45
0,52
0,56
0,23
0,50
0,50
0,44
0,43
0, 15

0,55
0,20

Ta6nr.tqa 5

24._\r i957
t9. v t f}58

IJ.VI
r. \/I
l). \/I

20.vl
I 5.\i II
2l:i. \,.I I

ll1r.\rIII

7.X
15.,\II

.1 t:lt.ii;rtt

l0 52

02 5,3
,) ) r,i

00 I('
22 :l(il,l
05 ts
(){ :17 t,l

'r'l l ,

11) 5()

o6 24

2

2

2

2

2

2

2t
2

2

2

2

2

6) Sou HocMr,rqecxr{x Jryqer,l Bo BpeM.rI Bcrrrirrrnr.r 6tur cuoxolinlrrrr;
a) vponenr BoBilrvu{euuocrr{ reor{arr{r,rrrroro rroJrfl B Kr-un4exce 6r,r;n ue

lrLri[e 'fpex B r.rr{Tel]BaJrc Bper\(eHr{ 6 ,tuc Ao y 70 ,l,ac [ocJre BonrrluHr,r.
Ar" oro6paHubrx raHr{M rryrer{

BC11I]rrrreH ycJroBr,rfl pacIIpocrpaHer{lr.fl
coJ]HerIFUirX I(OCIUqeCI{UX Iyrrefi {epe3
Me?firrJrar{erHoe [pocrpaHcrBo H 3eN{[e
6rr.rrn uan6oJree 6Jrar.olprr.srHr,r.

Etn scubt[rxlr 6Dr,{],I paB6r,ITr,I Tar(}He
Ha ABe rpyrrm,r: c S\,Vl- - 20 clyuaen

-6-4-202468r?ht

0)r'tr. 2. Dtllrfcrt'r D r{oclrlrrrL}cnrrx Jryqax or
tscrrLrrtor{ I IJo 6a.n.rra 2 (rra,toxteur,ro ottox).
/l - tscIrnlur{rr, corl]oBo}riAaBrrrrccrr S\\rlr'; D -lrcllLtIIUirt, IIe coI]poBoltillaBJrIIIcctr ilofJrolt\cutIctl

ts r-cJroc rrorroc(replr

4 Ilsn. l{IlilrrLl{oi,i o6cepul'r., r. XX,\ll

q)[r. 3. 3{{crtt r} t{ocN{lltrecnrrx r}rrlax
olr l]crrr,rrlrert } LIo 6a.lL,rra (2, couponoai-

/lanflrrxcrr scNA

l,lt'-Aara 
I 

lla'ra:io 
l" 

*t"



('ra6n. 1r u 8) rI 6ee SWF - 12 c.T yuaen (ta6n. 5). Itax rI B rIpeAbrAyIrIeM

cJryrrae, oArroBHaqHocrt paa6ueulr.s rroATBeplI{AaJIacb AaHHIII\II,I tro lmin I'I SEA.
- 

!,.nn ornx rcrrbrrxen ycpeAHeHrre r{rlTeHclrBHocru nocMrlqecfirlx ilyqeir npo-
r{BBollr{Jrocb no 25 CTaHIII{flM (ta6r.6), a cytoulll,lir a{Sexr ucxl}orlaJlcfl IIo
nlleArreorByroqeMy rIJII{ [ocJreAyroqeMy 4uIo. Ilocnc sroro [pI{MeHflJIcfl r'Ie-

TOA HaJIOHrellllfl erIox.
Pca5r161arri rIllIIBeAeHbI Ha Sur. 2 (A tt B).14a paccuo:rpelIl'If rpa{uHa ua

t!ur. I n 2 c,ue71ycr, qro BcTILIIIIIu, co[poBo]r{,I(aBIUI'Iec.s SWF, T. e. rloror(oN'I

peH'ltcnoBcxouo I{BJIyucI{lLfl C ). < 8 A, 4aror BaMer}IbIe atf$exrrr B Koc}Ill-Ie-
cxtrx Jryarax (-- 0,3 l:0,03%). B ro ifie Bpelr.fr Bcrrl,rrrxrl, He coilpoBo)r{AqB
rxr,recfl Ba[,IerHLII{ Bo3paCTaHI{eM IIOH]IsaqlIrt B l)-CfiOe IIoHOC{epbI, T. e. 6eB

SWF, eCJrI{ LI garor aS{exrLI B I(oC},IIIqecHlIx rryqax, ro llopr{Al(a crarl{cr}Iqe-
cnoir ouu6nu. 'IaHoI,i xe nuno4 ro.ryseg e [21].

c,reqyer rroArrepHHyrb, qro AJr.fl rpyIIII BcrrbrrrreH 6alla 2 y 3 y H, np[ue-
rrfirrrcb cyrqecrBeHHo paBHLIe HpIlrcpI{rr o16opa 1,I ]'IeroArI o6pa6otnn (Clr.

esrme).
B'c n r,r ur H pI 6 a n n a {2 n If,' Itax t'reuccrHo [22], a{{eHrrr B Hoc-

trrrrrrecnrrx Jryrrax or Bcrrbrtrrln 6arra 1 s Hr, ue 6r,r;rlr o6uapy;ireubl rlo llareprla-
lanr Mll u M|CC. tr4urepecr-ro ortrieTllrb, oAIIaHo, tlro cIIeqIIaJILHo ,IsytIcH-
r{arr Haxrn lpyula ue 9 BcnLrreH 6alna {2 u H, (ta6l. 7), coupoeo}HAaB-
rrrr,Ixc_fl yBe.rIIIueHI,IeN{ IIOTIOLqeItII[ HOCMI'IIIeCROIO ]laAUOUS[yqe[IUfI -
scllA, ub-nu71u,vrony, o6uapyinrrnaet ue6o;rs1uoe Bo3pacralrrre A1/ (0,13 +
-l- 0,0396) (Qur.. 3). l{purepnu or6opa rr cuoco6 o6pa6orHn Arn aroii rpyl-
,rll UrttUrnr"ta 6t rf rl aUa.nOIIttIHIi IICIIOJII;SOBaHHLIN'I /(Jl.fl BCIIbIIxefi 6a,nna 2.
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4.\i 1958

5.V
1:1. \,-I

26.YII
11r.YI1I

Ha ocuonar,u{r,r HerrocpeAcrBcr{Hbrx Ha6rIo/1eHilii penrreuoncHoro r{sJIyalCHI,I;I

Bo Bpeil{fl co.rrHearHr,rx Bcrrbruex B I23] 6r,ruo yctaHoBJIeFIo, qro^rroro}t pe}Irle-IroB-

cnor.o I{BrIyqoHt{rI B o6[acr],I ).< B A c arleprr,reli 6o;rr,Irre 2'10 3 e1tilc'ttz'cerc

corrpoBolnAaercfl SWF I{ ApyIrilIII llorloc{epllhll{Il aSt[entauu. floetouy,
noABoA.fI IITOI I{3JIO}I{OI-IHOMy BtI[Ie, N{],I MO}I{eM 3aI(JIIOqIITb, r{TO BCilbIIrIHfl

O rroToKoy peHrIclloacxol.o uany.reFl}lfl 6OJILIIIe2'70-B )p?lc,412'cefi B o6Jtacru
c ), < B A 4arol B cpeAlreM Bo3pacrarlr,rc r,rHTeHcrIBHocrI,I HocNllrarecHI{x ryqeir
Ha ypoBHe Mopfl rrollfllqxa 0,3%, ror4a I{ar( BcrIIiIrIKu c [oroltoM peHTrcI.ioB-

Cnoro I{BJIyqeHtLfl MeHITIIIe 2.'10 3 epelcJt2.cettlecJlrr lI /(aIOrBOBpaCraHI{" +y,
TO He 6911ee 0,03%, [pI,IqeM IIoCJIeAHee Ee SaBI{cIIT Or 6aJIila BcIILIilItI4 B L[r,.

cle4yer orMerrrrb, qro Bo Bce Br,rucyrroM.trHyrr,re r]lynlbr Bcrrsr[reH tre

aorrl.da Hr{ oArra }rB [BBecTIrbIX BCIIbTITI€H, AaBIII]IX 6onr,rul'Ie BoBpaCTaIII'ItI Lr] '
TelrcrrBHocTll KOCMI{SeCHI{X Jryqe]"I Ha ypoBHe Mopfl'

IV. TInrepecHo AaJree roc},rorperr,, rrMeerc.rl jru noJIllqecrBeIlHafr cBrrBt,

MeifiAy BeruqrHori rroHoc{epHoro a${exra conrre.rnoI,l Bcrrblrrr}tlt Lr aMTIJI}Iry-

4oit noapacraHrr.E B Kocx[I,I,tlecHr{x Jryrlax.

,(tx 10 Bc[6rrr]em 6r,rrr,r naBecrrrr,r ar[rrJ]rrryAlr BoapacraHrrrr nocMIlqccltl4x
,ryueii Ha ypoBlle Mop.fl 1241.

Boapacranue I{HTeHcr,lJHocrrI uyxnounorl Hor{[oHeHTbI r(oc1\[r{qecHrrx Jry-
qeli Ha ypoBIIe lropa (A1/) npI{BeAeHbI B ra6il. 8. Bcur,rmn}I, corpoBo}i{AaB-
urrrecfl 6onr,urutrlr uoHocOepI'IEIMI{ aS{extarur, oTrlealellbl sBeBi{orII{aN{lI'
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3ua.reulr.fl A1y', nulrucJreuHbre orAeJrbrro A,lr.rr BCrIIIIrteH, /IaBITII{x HaI,I6oJIee

MorqHr,re uogocsepllbre eS{exrsr (6a,nna 3 uo SWF rI l,nin), rr AJIn ocrairE,IIl,rx
Bcrrbrrrrex.paRHr,r ooorBercrBe:n:uo 0,54% I{ <0,29l0. I{an BI'rAHO' Ilenolropatl
cBflBb HaH 6yAro 6r,r HaMe.raercf. OAHaKo oIIeHr(a uoHoc+epHol'o D{+eKra
6alrol,t Ar.fl 6olee roqHbrx fioirl,tqecrBeHr.rbrx corocraBJlerluii frBJlflercfl cJITIII-
Hor{ r}ry5oft.
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20.XI /9002.
sSgz.pso)

/s6/2. (65E

t9602 (577

/00% scNA

(Dnr, 4, BasucfiMocrr Mer+(Ay Beruqr4uorf fiorJroqerrrfl B

rroEoc{epe rr r}oBpacraEI(EMIr r(ocMl{qecKtrx fiyrleil (A /f, % ).
. I(pr,rBaE - ilepecqer norJrouleHrrE B rrorolt MoHoxpoMarr{qecHoro

peHTrenoBcr{oro I,raJryqerrr{.8 c tr: 2A (troApo6Hocru cM. B rencre)

floarouy B AaJrbHef,rueM 6buru [puBrerleEbr AarruBre rro SCNA Ba {958-
1961 rr. (1,8 Meq).It coxtarerurro, rrarpyJrb arr{x fiBJIeHrrft oxBarbrBaer roJlb-
Ho lrrrrepBaJr RpeMelru 15h-3h UT.

Peayisram,r iuxr* colocraBJreur,Ift cBe,qenbl B[recre Ha Sur. 4, rge rro oclr
a6cr{r4cc orJro}fieHa BerrrII{Ha rrorJloqennfi B Ilpoqeurax (SCNA), a rro ocrr opAtr-
I{ar B Jrorapr4{Mu.recHoM Macrrrra6e AaHa aMrrJIZTyAa BoSpaCTaHIr.s rrflTeHCI[BrrOC-
rr4 nocMuqecKr.rx flyrreft B rrporleHrax (410. TosHa / coorsercrByer orcyrcrBrro
norJrorqeurrfl (SCNA : 0%) r{ Mrrrrr{MaJrbrroMy Bo6pacraHrrrc r4HrelrczBlrocrtr
KOCMr4qeCHr{x Jryqeft, r(oropoe erqe Mo}fier 6rrTb o6uapy}fieHo c troMotq,blo IIpII-
Mer{eHHoft MeroArrnrr o6pa6orxra [pr.r AarrHofi qyBcrBrrerr,Hocrr{ ailuaparypbr

i(A1/ : 0,05%).' 
Tosxa 2 coorsercrByer rpylne lra AeB.srr4 Bcrlbilrrem 6anra (2 n Ho,

a{{eHr Koropr,rx B KocMr{qecnrx ryqax r{Bo6pax{eH Ea {ur. p. (ta6r. 7). Be-
ilrrs;flH.a cpeAEero rorJroqeHrrrr AJrfl erori rpymrbl paBHa 32% (uannapTHoo
orr(JrorreHrre + 15%).

4*
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'foqxa 3 coorsercrByer clleAHeuy a{SeHry BospacraHrrrr rrHrer.rcr,rBr{ocrll
KocMltuecHrlx lyqsil rus 14, Bcrrbrurex B ocHoBHoNr 6arra 2 r H,. (ra6t. 9).
Be.nusr,rua cpeAr{ero [orJrorqe]rr,ra 4"rrn erort rpyflrrbr Bcrrbr]rren paBHa 45 | 220,6.
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floanr,rxaer Borrpoc, HacnoJrDno rr{nr{qHr,rN,rlr flB,rrflrorcfl SCNA co cpelnerl
BCJItr{qIrHoIi, paB}rorl 32n450,b,l1ln Borri;rrxcn6a;irra 7il28 H, cootocrcr}rcHi{o;)

Ha {r,rr. 5 npr.rre4eno paoupeAeJreHr{e arucJla c"rlyqaeB SCNA B BaBr{c}rlro-
crr{ or tse"rrr,retrrrr,r rrolrJlorqeHr,rrr 3a 1958-1961 rr. or/leJrr,Ho IUr.E BcnbrrxeH 6ar-
ta l; 2 rr 3 n I-I,,. itpouc Dro-r.o, ua Snr. 5 uyuxT'r,rpoM r{aneccHbr /u{arrasor{tir

rrorJrotrtreHr4ir 32 +,15% u 45 !
+ 22% Ha pacnpeAeJreur,rrx AJrff
BcrrbrrrreH 6arua lw2s HoCo-
orBercrBeHrro. ?Is Srar. 5 Br4Ar{o,
IITO AMTIJII'ITYAI,I SCNA [JI.E TO-
cen 2 n 3 na $w. 4 fl.nlrflrorcfl.
AOCTaTOqIIO Xapar(TeprrErMr.r AJrfl
cooTBeTcTByrotr{rrx 6annos Bcrrbr-
IIIEH B FId.

,I[anee, na Sur. 4 uaseceur,r
TaH?fie rrrecTb cJryqaeB 6onsuurx
BOSpaCTaHI{fi prUreucusHocTr4 rtoc-
Muqecl(I{x ryseii Ha ypoBHe Mo-
p.fl (Arfl cilyrlaeB 4.Y u 'l,z.XI
1960 r. orcyrcrBoBarrrr AaHrrr,re
uo SCNA). Cootner:crnyrcqr{e Aa-
Tbr r4 BbrcoTr,r coJIHqa HaA ropr{-
3 Or{T OM AJr.rr CTaHqr{li Ua6lroAenraa
orMeqeHr,r Ha rpa{nHe. Bra4uo,
qro BeilI{qr,rurr SCNA AJr.fl Bcex
STUX CJIyqaeB Jrelr{aT B lrpeAeJrax

t0

0

0
/00%

5rt{A

(Dur. 5. pacupe4erenr,reqr.rcna cryrraeB scNAs to-ul??fft; 
Balr(Ho orMerr{rb, qro

BABI4CIIMOCTII OT BETI,IqIHI,I IIOTJIOtrIE}II,I.[I AJIE BCIIbI-
nrex 6ar.rra I (rucrorparuna 7), 6aua 2 (rncro- ililtl ApyI[X [IeCTI4 B0TILIIIIeH

rpaMMa 2) u 6a.nia 3 (rucrorpanaua 3) (ra6l. 10) c uornortreHr{eM }800/o

B o B p acra,rr.n B r( o cMr{qec* r{x r yq ax ", oro}irf#';, "ri;U IT"#" "flI;.H;::CTByeT O TOM' tITO He BCIILIUIHI,I, COIIpOBOII(AaBIIII{eC.fl BHaqI{TeJIbHI,IMII
uonoc{epnr,rnalr a{{entaMl{, Aaror ran}fie r{ BoapacraHr{e rlrrreucrlrBHocrrr Koc-
MIdsecKI4x Iyrlefi Ha ypoBHe Mop.tr. 3ro, oqeBItAHo, cilpaBeAJrr{Bo r/r AJr.fl
Bcrrbrruex 6anna 'L tr 2 s Ho (rouxll 2 n 3 na {zr. 4).

Auallra raMelotrIrlxcfl AaHrrbrx rro SCNA r{ coorBercrByrotr{afl orIeHHa rroxa-
saJrrl, qro o6rqee qucJro clynaeB c BeJrr{qrr}rofi scNA ) 800/o cocraBtrr or(oJro
40 aa reprroA 1958-1961 rr., ecJrrr yqecrr, HeroJrr{ory rrarpyJr.fl (15n-3m
UT), a ranrfie ro o6cr:o.areJrbcrBo, qro Beruqunrr SCNA [Jrfl pflAa Bcfrbrruefi



l\{otJII,I 6r,rrr, aannnteH'r,t r{B-Ba 6orr,nroro BeHlrr}Iolto yrna Co;rlrqa B MoMe}rr
ua6nro4erurs. Eclr,r Mbr ycpeAHr,ru uo 40 oJryrraflM aMrrrrr,rryAr,r A1/ atn r,rMero_
rrrr{xcfl 8 6orsirlrx BoBpacraHrrr"r xocMfl-recxui ryueii no ypnrre Nroprr Ba Br,rrre-
yrroMfHyrr,rir uepuoTl BpcN{eHr{, lto [Oryqr,rM cpeAr{rom aMrrJrr.rryl(y-oxono {0%

Il il,rili1o

t5h27m
18 49
t6 38

I {}ti0

t !xi0

o
/d WI /9592.
/8.VI lgftz.

o
3. E tg60e.

20.fr /960a.

. 20. IlI /06t2.
6am 2/t+)

6ann tlgJo '.

Ta6.rrn4a 10

I{ a.r a.iro

16h56m

17 38

t8 t4

o
/2. il /9602.

/5. N/9602.

Surn,Ho

3().\'Ii 1958
/r.-\lI

l).l l l9;1)

2+

J

?

, ll ,,.r ll rr-rr1 
llls.\rt

(louna 4 na Sur. 1r) . Taxan Hecr(oJrr,Ho r,rcxyccrBeHHafl ruloqeAypa ycpcArrelrrrrr
r[anrr,ruecxI,r coorBercrByer t{ero4r,rne [oryrreHr,rfl rorrcg-2 u j- iro 4r^. 4, ,r.a6
HaH B TOII CJIytIae Mbr He 3Haetrr, Har(r{e BCITbTIUKI,I COITpOBOE{AaJtI,rCb BoSpacTa-
IIITOM HOClvrr,ItIeCHr,rX tryuctYr r{a ypoBrle Moprr, a Har{lre tre co11poBoE{Aa,rII,ICr).

Ha ocnoeanrtr{ Rcel.o alrol.o l,ll {nr. 4 cJreAver c/IeJrarb BnrBoA, r.rro B cpeA-.
rrer,r r{a6JrroAaercfl 3aBr,rc1,rr{ocrri Mo}rl{y ne.nlr.u,troii SCNA u A1v, oTlrrurro ,ooi-
Ho B cpeilHeI\'I, TaH r(alt rlr{Cloro.fl cryqau, Hor^a BHaqI,ITeJrIrItIJe yBeJrr,rlrcHl{rr
fIOI'JIOIJI0HI{n B D-ciloe He conpoBox{Aarorc.fl BoupacraHnflr(r,r r{HTeucr,rBrrocrlr
RoCMI'IqeCHlIx lyucl"r Ha ypoBlle 'a{oll.q. Tanr,rl,t o6pal:ol,r, IofltsJreH[e rro]tJroII:eLr]Ifl
s /)-cnoe Bo BpeNL[ co.ttt-tc.tuoi,r BCrrrurtnr{ flB;[trcrcfl neo6xogr.trtt,r.Iu, Ho Hoilocra*
TOU}IbIil{ IIPIT3}IAI(OM AJI,g IIO-flBJTEIII{'I BOI]PACTAIII,Ig HOCMI,IqECKI{X JrYqgl:i g'
ypoBHe Mopfl. Ero nauouu.Ilaer cI,IryaI{rIIo rprr co[ocraBJreHr,rrr paAyroBcflJrec-
I(OB-TI{IIA IV C NOSPACTAHI,IflMI{ I,IHTCI-IC],TBHOCTI{ KOCI,IUAICCKIIX JIJqEi{.

B xa.rec'rse r{Jr.rrrocrpaqrrrr Ha.r.oii nte $rlr. 4 HarreccHa Hpr,rBafl - pctsyJrr)-
TaT [epecqera BeJlrrql{r'rr,r SCNA B rIoToK perrr]'er{oBcxoro l.r3JryqcHr{n ,S"BHe
atuocSepr,r a ep el cu,z . cen. P e:,rt:reHoBonoc r{Blyrlggra npeAro.rraraJrocb r{oH.o-
x-poMarr,rqecHr,rM (r : 2 A), BLrCora connqa HaA ropr{sorrroN,r paBrra 35".
Pac.ror nporraBo/(r,rJrcfl MCroIIoM, r{BJro}HerrHr,rM R [251, npr,r lrdnoc&epur,rx

I /022,0m tz z4 ,
/0,

u,r / /0 /00 aN,/o

rDn r. (i. Ilastrclruocrr, e r[{etrra r]olll)acrarrrrrr urrr0trcr,lrrro-
clrr nocMr,rqocHrrx ryrrcii {)r ct,.rlrur(1.rrtruij ue;rrrqrrur,r l)al(r,ro-
Bcn.rrocr{a rra ,r(.trrno nonnr,r ),. - 10 c.,u. (rryr'repary.rlr ro.rcr

cooulorcrllyer tpur'. 4)



[a1]aNrerpax aa 126,27 l.Illxalrr 4nr ^9 
n AN na Sr".lrcoBr'Iou1eHblr:anlr,lr o6-

porOnn, .ITO6br IIOTSI1 pSHTISHOBCI1OIo- 143JIyqgH]Ls - 70 3 apel ctt'z 'Cet+, flBy'fllq-

U1ltrlCn 11OpOIOBLIM ,rrrurrra* 4,lrA o6^uapy]I{eul{-tr IoIJIOII{SHII;I B ,-C;1OS, Co-

orBer0rBoBail BHaccHuIo A1/ : 0,05%, HaqI'IHaf c ltoropolo BoBpacraHlleB

Hoctl]rqecnrrx ilyqax MO]neT 6l,rrr, o6uapy]r{eHo c noMolq,r'm [pI'{MeHflBU]eI1Cfl

Bbrrxe M9TOAUHu. Ha {ur. 1r BI,IAHo,.qro aftClepI{MeHTaJIL}IbIe TOq}tU yAoBJIeT-

BOpI{TeJIr,HO JIO)r{aTCf Ha 3Ty HllI{ByIO.
- 
I{aH rtASeCTIIo, yCTa}IoBJIeFIa XOpOUIafl ItoplleJLrIIII'IfI lIe}I{Ay IIHTeHCIIBI{O-

crEIo pa/u{oBcrIIIecHoB c )r : 70 cu,,u^peHrl'eHoBrcltrlM rlsrlll::1T1t--:-t*'::-1
I2B, 291. Mr,r BocrIoJII,BoBaJrrlcb grr{M

L o6ctos:rerr,crBoM AJrtr rreaaBl{crrMort [po-
f, \o.wo*r.?fl) aeptw ycrarroBJrel{Hofi rraMlr cpe4nefi sa-
Iro.rrostz.p+') suirr,roc.rr AN or SCNA. Ha Szr. 6 r

lrr, * lostz.(460)

1,, * /sooz [4ao)

4nofiuou torapu{ruuqecHoM Macllrra6e
OTJIOlr(eHbI BOSpaCTaHI{fl IIITTTeHCI{B}TOCTU

H O CMIIIIECI( I4X NYU Efi I{ B E JIIIqIIH},I Cf JI AHEI{-
Hbrx rroroltoB paArrol{sJryqeEl'LE Afifl TOqeH

$w' 4.
[,alee, ua {rar. 7 nu4uo rar(E(e' rITolOO 7; SCNfr

rirlr. 7. Saurrclruocrr, r,rolr{Ay uc.lrrqll- BaBII0IINI0CTL, ycTaHoBJIeHI{a.fl IIIifl peJltr-
Iroi't touroulerura n lrouocfepe (SCNA) rnslrcrcnoii aIaCTIr CleItTpa, 116-8I'14I{119-
r rolaprr{rro},I rrrrrerprpol}arlrol-o tlu Mv, }IaN,Ieqacrc_fi I,I AJrfl N,Iflrnllx Hocl,Irtrle-
Bl)oIl0t.l.rI rurot{il liocMllcecttllx "qyrl('lI
c crrolrrrrcii )lt)t) ,lloo (i;'P; jlgl'J.;; cxrrx.r;'ueii' Ft co;riarcttltto' "(allHLlc llo
.r"ro,li.r acriururen (gari-yxasina oxo- SCNA r{BBecrHLI roJrbr(o AJLfl rlerLrpex cJry-
Jro rorrer{ BMecre c rucoroii Connqtr qaeR, xor.g Bce co6rmug, Ba oqelrb peAltl{r{
rrall IopII3olrroll-I9"":IlfllIIlI, IIaoJIIo- uCr(Jrr0rreHrreN,r COlpoBo?r{AaBrrrr{ec.rr rroJrflp-

lauureri SCNA)
r{uru 6n aH ayr oilI, cBfI 3 aHLr co BcrIbrIIIr( aMrI t

conpoBoinllaBlrrl,Ir'Iuc,a rar(Ete lr S\\rF'
Io4no4n r{Tor BCeMy rra.iroir{eHr{oMy Bbrrre, }{o}rillo cAeJlarb cJreAyrou{Ire
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r\HAIi 11 IIilfl HAYTT CCCP
II.3 BECTIIfl TTP]rIIICl{ OtrI ACTI) OOI,I3111I E(]I{ O 1,I O E C I, P B ATO Ir]I TI

Tou X\XTI, 1961r r-.

O },IEXAI{M3ME CYTOTIHOI,I BI\PI,I.\IIT[I4
B ITOCN{I,IqECITUX TYTJAX

A. tl. Crn.etta.ttntt

I Ittnaltano, q'fo oclrolltlr,to xapanrelllrc'ulrir cyrorrrrolo erlritcrira D r{ocMrlqeorutx iryrrtlx -trltclil l) raltt.tarlttii, rutrpolru,tii xo71 1 rr 2 11 raptrorrrnr - r{ory'f 6r,rrr, o6.r,scricrrr,t, ooJlr L1s-
Ttl'lb, rllo CyToqIIarl Ilal)Ilatlllfl 8l,t3llaIIa Tltltitc'lttttult aJlonlptrrrCCr{oto tro.rlfl; IIptr l)'r'oM oTCVT-
crlllre llapllilqt'rtt tt tl6.rrtlc't'll tllitJrl,lx nrreprr'ri.i (l- 10 Li.t,t) Moirirlo o61,fcfir.rrr, ltaoc()flrIltoNl
l{oc.\ilrrr0cIt}tx JlyIrt'ii ri'l r{atIIuTltr,rx o6,,rariax c xiloTJrrtcclit.tM rro"rlotrr.

llllll l,lFlCllANlSI,l Ol,'l)lt;IINALVAIIIAI'IONS 1N COSIIIC ItAyS, tty ,,1. ,1 . ,t',,,-
P(ttUtLtt. IL is slrtlvrr t,hiit tlro urain clraract,olisLics oll Llrr: rliLrrrral etfccL in cosrtric rays
(r,aliaLiorr sl)o-cLl'tlrlr ald laLil.utlo variaLiorrs oI lhe llilst, and secorrrl harrrronic) ctrrr bo oxp-
Iaiued if il, is assrrrnc't[ [,hiiL t,lrc rtitLlrral \,alialion is rtue t.o LIre act,iorr of an clecl,r,ic f iolrl .

1l'lre absorrcc oI varial,iorts in ilro logiorr o[ sura]l errergios (1-10 l]cv) ca]1 be explilirrcr[ hy
llre scaLLor'Irrg of cosrrric t'ays o11 rriag.uclic cloucls rviLlr a cltaoLic iir:lc[.

Bre;leHlre

tr4arectuo, r{To uHTel{cnBHocrb nocr{r,rqecnl,rx .[yqeir rro1Bel]]rteHa cyroq rro ii
Bapr{aqru,r. 14cc.nc4onaHr{ro Dror.o rBJreHr,rrr rrocBrrqeHo tr{Horo pa6or.

Cyro-rnaR Bapl,raqrrn rrilreer oqeHb He6oJrr,rxyrc ar\lnJrrrryAy : nlluil{ep Ho 0, 5 9/0

Ira Me3oHHoNI TeJIecfiollo. Bun4y aroI.o Dr(crrcprrN{cHTaJlrrHoe rrooJreAor}arrI'1e
ec BecrrMa sarpyAHeHo. B 6onr,nrei,r qacrr,r pa6or r.rccJrcAycrcfl Jrr{rxL cpei\Hnfl
Ba 6onurrr,rc npoN{o}KYTHrr BpeMeHI,r cyroqHarr Baptraqr,rrr.

B 19115 r. JI. 14.,I[opuaH Br,rABr,rHyrr reopr,rro aror.o o{riicnra, B r{o1.opori
CyTorIHarI Bapl,laqufl CBri3LIIIaJIaCl, c AeiicTtsI,IeII SJIer{Tpr,rrre0Horo IIoJrfl, BoBntr-
Hal0qero npt{ lIBr,rirteHrrll 11"[a3Mbr r(opflycl(yJrrrpr.rr,rx fioroKoB c Hailpfl]tieH*
HoCTblo Mal'Hl,1TI{ol.o ilo.]Ifl l{, co cKopocrr,Io y orrroorri]c.rrIrHo Selr;nr.r. Ilprr ltrol,r
IIAII]1.fl ]I{eHI-IOCT L it JI eI(TI) rlrreCH O tO IlO JLfI

E--|l"nt.
B teopnlr trI. U. fioplrana npeArroJrara.Trocb, trro Ho]rflycxyJrflpurre rrororul

I{rIeIor He6orr,riyrc yrJroByro lxup}rHy (<,30"), rIpI,Iqe[{ tra Conuqa oAEroBpe-
MeHHo AoJr)nHo I{cflyc(arbcq 6onrruoe qrrcJro (.-10) raxrlx rroror(oB, rrpcrrMy-
IIIecrBeHHo c tsblconr4x (1r0"-60') reJrr{orrrr{por.

Cnextp cyrounoir Bapr{aqr,rrr r,{Meer rrpr.r DroM avg:6DlD: (f f 2) Lt',,t e,
r|p 6DlD - orHocureJllrHafl Baprraqnfl r{HreHcr4BHocrr,r [epBuqHoro rroror{a
KocMr,rqecKtrrx ty.rer".r, Ae - lreNleHeHr,re DHeprtrrl qacrtrrtr, rpr{ [poxo]r{/leHtrrr
uNrr.r HopnycHyJr.EpHoro rroror{a, r - IIoHasareJrL crerreuu 4lr{sepeHr{r,raJrr,-
Horo aue pt'erl{qecnolo cncnTpa repBurrHor'o I{BJryqeHr,rfl . tIactuqlr MaJr6rx DHep-

(t)
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rflfi, noropble Ee B cocTofHl{fl [epeceqr, IIoToI(, rrorra[aloT ]Ia Seurro rrprl oTpa-

ffierrr4fl o,r rroToxa, T. e. He I{BMeHI{BIrrI{M}r cBorcl SHeprI{}o. Taxnm o6paaou ua-
xoAr{r o6t.scnenrae DI(C[epLIMeHraJIbHbrft {axr orcytcTBxfl_cyTorrHoll Bap[a-
qnn r o6racnr MarIbIx DIIeprI4ft (1-7 Bee). Teopr,Ir JL VI. floprr.rana Aocraroq-
Ho rroApo6Eo IrsJIolHeHa B [1].

B uOCre4nue roAbl IIofBIIJIIIcb pa6oTbl 12, 31, B l(oropblx 1epBogaqailbHafl
Teopr[fl rrOABepIHyra fipl4ruqecKoMy aHaJIIIsy. B HeI(OTopLIx pa6otax [4, 5]
aBTopbr lrprrxoAsr r( BbrBoAy, rrro slrepreruqecftr,Ift cfleHTp orJrlrqaeTc.tr or rlprr-
H.EToro s [1]. OHaaarocr, qro, rro Bcefi BI'rAI{Mocrr{' reoMerprrfl rloroKor' B},r-

BbrBarotr\?tx cyrorlrlyrc Bapl{aql{rc, cyqecrBeuHo I{Hafl. B [3] geilaercfl BLIBoA'
qTO yrn6Baf IIII{pI4Ha vx -120o, 

a cJIeAoBaTeJIbHo, oHII MoIyT 6r,rrr cngeaurt
c xporvroc{epgblMr,r BcrrbrrrlnaMl{. prot Br,rBoA rlo4rBepffiAaercfl B [6, 7], rAe

IrOr(aBaHo, qTO MaKCI{MyMLI aMIIJII{TyAIJ cyrorlnoft oapuaqtrI{ CJIeAyIoT IIoCJIe

paAr{oBcrrJrecHoB IV rflna." 
Cuenrp Cyrounofi BapIIaqI{II, IIoJIyqeHHbIfi 11o AaHH5IM o IIII,Ip6THgM 3{{eK-

re Ha rrelirporrnr,rx MoHl{ropax [4], urt'leer sug

6DlD-e-o'4 x,JIrI e)G Eeo. (2)

B [5], no AaI-IHLIM floili]cx{Irtttx lIBN'IepeHI'I1:i, rloJlyqerlo, rl1'o oH llNIeeT BI4/rl

(3)6Dlt)-o "'u 11.trr e)10 liec.

HaUra [peAJIaIaeTCfl MeXaHIIBM CyTOqHofi BapI{aIII{II, Koropbl}i MoHeT' IIo-
BrlArIMoMy, o6t,scnur:r Bcro r{Meloq,ymcrl coBol(yrrHocrb 3Kc[epI{MeHraJIbH],Ix

IaHfrr,rx.

S 1. Blruanue reoMaruurrroro rroJrfl Ha cBflBb
Mellrtry Ha6[IoAaeMoii napuaqraefi u nepnuqHofi aHl'Ii]otponuefi

Ocuosurre aKCnepIIMeHTaJIbIIbIe AaI{HbIe rro Cyrorlg6uy at!$extV r16;ryqeHbI

c rroMorr{bro HaBeMrrofr arr[aparypbr, Koropa.rl o6nagaet cpaBI{rrreJIbuo 6oilE'url,ru
TeJrecHbrM yrJIoM IIpIIeMa xlacrl,Iq. Marurarsoe flore SeMrrlr' I{cHpI[BJIffl Tpa-
eHToprrr4 qacTr{q, [pI{BOAI{T, RaH [paBI{JIO, H pacml{peHl{Io [pI{eMEoIo KOIIyCa'

c o4nofi cropoHEI, rr r( paa4eJrerrrrro rro r{a[paBJreHI{.EM qacrurl paaHr,Ix anepruft-
c Apyroft croporrbl.

,Iaxurvr o6paBoM, r{a3eMr{a.s a[flapal'ypa ycpeAH.Eer cyroquyro Baprrarlr4ro

(aurasotponurc) rro paail[rrHbrM rralpaBJrerr[.flM, qro npl{BoArrr r( yMerrblrreHrrlo'

aMlr[riAbl ua6nrofaerrlofi cyrosnofi napuaqulr rro cpaBHelllrrc c aMIIJIIIrygoft
aHrrsorpotrr{rr 3a [peAeJIaMr{ MaIHr{THOTO IIOilfl 3eMrI4.

JIeTXO BIIASTb, qTO TIUCJIO, [OfiaBLIBaIOIIee, BO CI(OJIT,HO paB I{3MepfleMafl
aMlJrr.rTyAa CyTOqHOfi BapuaqIII{ MeIIbIIIe AefiCTB[TeIbHoft' CynIeCTBeIIHO 3a-

Brrcrrr or crre6rpa cyrorrEofi Bapl{aqtr[. Ilepefi4errr H.B],rqucreHlilro ororo roafr-
Suquenta ocila6reHur aHr{Borporlrrrr.

llanectno, rrro uHreHcurro"ru 1/1 ua ypoBHe perl4crpaql{u [pu6opoM rufla
n, Ha rrrr{pore }. cBfBaHa c [epBuqgofi 11a roft E(e uupore D (p) cnegyrcIql{M
COOTHOIUEHI{EM:

,\,]; .: D (p) nt)), (p) dp,

nxl, @) - Hparrrocrb reHepaqrru

p) =- r\'l;(p),

Nl@) dp.
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B nrtpaxreuuw (4) D (p) , *',;(p) npeAcraBrrflror co6or1 cpeAHrre Berrr,rarr,rgr,r

,qJrfl Boex HarlpaBJreHrrri upuxo4a qacrur{. 3:ru coornolreHlr.rr o6rrsgo rrpr,rMe-
Hrrlo'rcrr [pr{ rrsyrreHr{r,r r,13or}]olnorl naplraquu. ,{.na usyqeHufl aH}rSorponr4[
neo6xo4ntro paccrlarprrBal'b rloroltlr B orHocrrreJrbHo yanr{x reJrecHrJx yrJrax.

O6oauaslalr .Iepea {01', 9/;1 cononyruocr6 rpaenropuii qacrrrrr, ullrrxo-
.Aflr]u4x rra urrpory l" npu seHuTHoNr paccrorrrrHlr, 6lr,ranor,r x gl', u asuMyre,
6nprexol4 K QIJ s reJlecHox,I ]rJre {Di1. Itparnocts A[rr rracurr{ c ra^r6{ HanpaB-
JreHr.reM ytxe 6y4cr orrrrrqarbcrr or. cpe4uerl tn),',(p). I\{omuo Halrrcarr:

). , r )., ' /rtn,t,;1i \1t) : tilt, \l)) sit,.,

D (p)

Ige -I (lr,0l; ,,,1,i,') - r,rnrerrcr,rBHocrb loror{a ucpBr,rurrbrx rracrj,rr. Ha e/(rrHlr{y
Te"rICCrroro yr.rra. BueTlerr,r rerrellrr rJeJrr,rarlrHy

N',:,,,,,0i : I (p, o1',,1,i:) .oit,nll; (p).rli, : nt),; (p\ -Iy,or14sla,

N';"Qr: I1/l;,,,, (p) : ,,r',,,Q,)ZIu, (p,0 ',,l,iJ) cr,,,sif.
ili it;

O6oana.rulr X r,r, : Q. T'or4a
i,ti

\l (r,.,
N',, 0,) - rn'| (1t) !) /:I (1,, U|,,ri,i) i," .ll.iL

- ) r (1t, oi',,p],) o,,,,,
i, li

(5)

nilfi.

i'Ae

Ifl (p) - il,', (t) S) I al), I l1t, r[tl;,;11t), rpl'1, (p)], (t.i)

34ecr @), k) - yrorl rpaenroprrr4 sacrr4rl c axBaropuarrnor,l rrJrocnocm,K)
3en'rnra, a gh, @) - (AoJrrora rrpr{xoAa)) qacruqbr c rrMrryJrr,coM p, rrorraAaro-
qeft ua uupory l, no4 yrrauu0l u,tpi.non (AoJrroror-r rprrxoAa) trogr{Maerc.rr
yroJr B rrJrocnocrrr eKBaropa Melrqy upoexqueft rpaenropr{[ qacruqbr Ba
IlpeAeJrar{u MafHr4rEoro nolx Seprnll rr trpoefiqnefi nuuun Senr,na-Comrqe.

Br,rpaxenrae (7) uanucauo rla ocgoBaxr{rr reopeMr,r Jh,ryrlrnn s. r4a (6) cne-
Ayer, qTo

al; :'tL"i)' , a I [2, cD];,,,pi;,] : I (p, o);, tpl;1. (7)

D (1t) ,- ZIu,,rr, .: ) /;7,c.r.;7,s i'i, -. tt). (B)
i,h it,:

Ilocleguce patselrcrlo cJle/lycr I,rB Tol.o? ryr,o nplr orcyrcrBrrr,r cy.ro.rnoir tsalllra-
qr'tn -/;,, == colst. l1o4c;rir'rn noclreArrce coorrromerrrre r.ra BriparricHr.r,rr (8) ria

\r
/ !1, rrrr.l\'.nt\r Za.'i'1, - {.3to oBgaqacr, .rrri noar[61qr,rc]rr6r ull,. rr,yeror cr1,rc.jr

ih
crarr,rctfurlccHoro Beoa, 3r.ra.reur,r.a DTr,rx xoo(t(lrrluenron 6r,ur rr B:lflTr,r lll
[8] r,I conna/taror c rpr,rBeAeirHrruu n [9] .

' lJaur,rrrlcr,I TerreprJ tsr,rpalr{el{I{e Axrr aN,rnJrnryAr,r Bapr.raqnu A),,, rraltepaclrori
Te[,r rrJr]r trnr,rlr npu6op oli.
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rJo oupegenelrnro

I o,'11r1 ,,
a)' 

- 
l'h 

-

t'tt' 
;vl] '

rr0

Nlgtl ap.

lIa (6) n0rlyrrl,rii

o,vl; (p) : t n.l,; ( 1t) 0 ) aii,6/ I tt, rii,, ( 
1 
t), rl;;1, ( 

1 
t) l.

ik

B o6rqem cfiyqae Bapr{aq}rm 01 uelsa.n [peAcraBlrr]r B Br,rAe npor,raBeAeHr,rfl

AByx IreBaBI4cr{MLIx $yrrxquii - o't p l,r ot {tD, p}. O4naHo rtlsr 6y4eu Ir I(arIL-
neiimenr paccMarlll{Barr, cflyqari, KolAa DTo paBAeJreHI,Ie Boar{o}r{Ho, T. e. auep-
reru.recxur,l cler(rp /\Jrrr BCex HanpaBJrcHrlii o11lrn r,r ror ?r{e c rosflocrblo Ao
IIOCTO,gHHOTO MI.IO}]{]4TE"TIfl .

fl arou ciryqae Moir{r}r{ 3arrprcarb 6,r:6, (p) L (Cll;,,, ,1rl;;.'l'ur7qu Br{pa-
)r{eur,re ({0) rpuucr Blllt

6AIl (I) - ,r';,(t,) S)dl (2) 2o'rlr,L lctri;12;, i{,1; (p)1. (11
il;

flo4c:raerar (tl) n (9) r,r yunrr,rBarr, qro corJracuo [1) HoarfSlrqr,Ier{r cBraut
BTopr4qur,rx rapnaquit c [epB[qHrrMrr

).,, n,),.,tgalQ,)
to,t\l))_ _J=,

IroirvrluL[ 0J]eAYTorqe0 RbIpairtoHIIe:

@

r\rl, - \
ir,

(e)

(10)

(12)

({ 3)

,l; -, i *: d, W 14,.r,,,,, 6r,!;,,,,pi,1 

-)a 
p.

Br,rpatxenr,re (10) ounvaercrr or o6lr.ruo ttpl,rMerrfler{or]o /(iTrI IlT,rrIlIcJrerr}Ir{
aMu.rI I'rr yALI B ap I'IaI{I4I'r I{H O?t{I{Te JI cI{

Ii),', Qt) - \a'i'rtl, tctt]), (1,), ql;1, (1t)1,

Hcllopr,ul Mr,r rr r'raBoBclr Synnqlrert xoatftlr,rqr,rerrra ocna6,;rcrrir-fl ar{I{BorporIuI,I
B Mar'uJnIoM no,Te 3crr,ru.

tltynxr{n.a aHrraorporrrru l, (-{D, q) ltorner 6Lrls s o6r1eu cJr5irlsg paBJIo}(eHa
rro crfepu.recxulr {ynnqrrfllvr. f[ocnolr,ny, o/(rJar(o, l]HorlellrlilIcHraJrbl{Lte /(aIJ-
ur,rc [{, 10J cnu4ereJirrcrrByror o roM, uro Syuxqurr (}Iorql{ocri{ I,Icroalunr(a)) [1],
1. e. SaEI,ICLIMOCTI{ aI{nJII4TyALr aHI'IBOTpOIII'II4 oT Ilvlllo'r'bl II}lLIxO/{a qaCTtr'IU'

Nro?rter 6rrrr, c AocraroalHoi.i T oqi.roc'rr,ro npeAcraBirol{a B tsrrAe cos (1, To N{bI npo-
BelH llacqerr,r AJrrr iIByx rapi\'IoI.IlIH cyrounoii napr'iaqur'r:

[4 : 1',o1. Cll cos rp u I', --. cos (l) cos 2tp.

r[lyuxqux xoe{{urlr,rcnra ocra6reHlIfl rlprll{t{rlaer rIpI{ EToN,I I]r,r{:

tii)' O): ) a.l; cos rDi),.or qil; ql), -- tpu * Aqi;.
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34ecn ee- floJrrora crarr4,rrr na6rrc71enlrrr B rr]llruflroii nalrr.r cr,rcreMe Hoopgn-
Har. fIocile HecJroir{Hr{x npeo6paaonauflrt uony.114,\'r;

.tl; , /ii;i )Iil,,t',
a

. t).
I g tPo,,, - 

'-:r;: t'

ll ! Lri

B4ecr, A,,,'i - aMnJII{Ty[a nepnoii rapNroHrrr(Il, eorn- oror&BaHr,re Saar,r uancu-
nryua na6lro4aeuoii cy:rounofi Baplraqt4rr or traxc],rN{vr,ra aHr,rBorporrr,rl,r Ba rrpe-
AeJraMrI MarHr{Tr-roro no,ug 3elrlI,r.

,4),.,.r,, , [ ^..r ,, \ 6i (//) ,\ i "os 
rlri;, ,,, Agi;) ,11,,

) " " \l'l , t,'l \tr' )

-'11i,,,, ' t 
,,'l 17,;+# ( ) ai), cos 0rl), sirr nql; )a1,.

Auarollt.ruble BI;tpa?HcHrIfl rlo[{lro Harlircar], u AJrt uT'opoit rallMoHl{r{tr cyroar-
nori napuaqur,r.

B ra6.rr. { upureTleur,r cJ CArrr,re BrraareHufl xoa$(rr.rqneura octa6lcHtrfl ir(.rrfl
7 u Z-fi r'aptvroHrrr{ cy'rouHot:r Bapr,raql,rr,r, onpo/Ie,urrer.rr{e ntrpa}rieur,rcM

i ,,,i;,r, e';rc';''' g4ap

-\'"?g;
K';,, - : I ,- 1, 2. (14)

34ect, B HarlecrBe crlcltrpa Bapl,raqrrlr tstsfll crrenTp D.rrexTllrqecnolo rro"rrn (1).
[taH ouTlrro r,re 'r'a6r. 1, cvulccTreurroc ocna6;renne aHr{r]orporruu npoucxo4fl.r
Ha Hr,rBr{nx rlr,rporax, oco6eirno g'nn 2-ii rapr,roHrrnr{.

il'rr6;rrrrtir 1

IIeii'rl)ortrrLrii \rorrrrrol) It]"0[,r c('rilr ii ]'catecr{otI

00

50
70

0, 67

0,79
0, 79

0,33
0, 79

0,57

3ro o6ctogreJl[,crl]o trBJrfrercft cyqecrBeHHbrM rrpr{ r'rccJreAoraH.url [I)r{I)o/tr,r
cyrounoli Baprraqr{tr.

cne4yer orr\{ertrrrr, qr0 Ao rrocJreAHero BpeMcHlr ua {axr ocna6.nenr.rq anlr-
Borporr],rr{ o6parqa.,rocr, NraJro Brrr{Mar.rr{.fl. Bueplure y-rer ocna6,reulrn 6urtr
npoBeAeu n pa6ote [111. Olnaxo aBropr,r yqr,rrl,]BaJrrr Jrr{[rb BeprrrnaJrrruo rra-
Aaro[trr{e aracrrdr{r,r. B [9 ] npu pacqerax ocla6"ryeuus aHr,r3orporrus 6r,un y.r-
TeHbr Bce cyqecTReHHbre HarrpaBJreHlrfl rrllllxo/loB qacTr,lq Ha rpaHrruy aTrvro-
c$epsr. tr4 s [9], u n l11lreopeu.ruecnue pacqerr,r corrocraBJrflJrr{cb c l{oHHr,rNln
rro urrporuonry a{{cx'rv 1-i:r rap,uoHr,rxr,r. I{l,r n o4nor:i tra r{BBecrHrrx HaDr pa-
6or' ne o6paulalocr, BHrrMar{ufl Ha rrrrrporr,rr,rrt xo,itr 2-ii rapruorlurn.

$ 2. O6cr,;nAerrrre Hprrrepr,reB crpaBei(JrrrBocrlr reoplrrt
cyrorraoro a$(renra

Itan nasecrr{o, rrpr,r onpe/IeJreHr,lri r{exaHr{BMa Haxori-ln6o napuaqurr rtoc-
MIIqeCHIIX ilyqer"r BeCLMa BaifiHO sHaTb DHepre'rn.recxrlr,1 cnenTp aTux oapraarllrrl.
Ecnu eS{eHT Hocr{r r,reorpouur,rir xapaxrep, ror ucnrroqr{B ar.rr{aorpo[Hylo

ll oorIauII r rr-
tIit,r IrnIIroTn

l -fl r'alrlr0rII

0, 29

0,61
0, 75



qacrrr Baprlaqrrr{, HaH 3To cAeJraHo, Hanpr{Mcp , B l12l, r{, rroJrbSyflcr, no36+u-
ur4erlTaMlr cBfl3tr{, MO}r{HO BLr{r{CJIlrTb C OrrpCAeJreHr'IOii TO.THOCTbTO IIepB[qHyrO
Irapl4alurc. 3ra To.IHocrL TcM 6orture, qeM 6orbffre upu6opon pa3JrurrHr,ix rrr-
lroB r{crroJrrrsyerc.fr npu I,Ir]yqeHr,ru a{{exra.

flpu r{ByqeHrlu crrer{rpa aH}rBorporrur'{ rroJrox{eHI,Ie yciroir{Hse'rcs. I{ax
aro .flcHo r{B rrpeAr,rAyrqero, AJrrr rroryqcHu.fl crrer(rpa Baprraqrll{ neo6xo4lruo
BHarE, xapaHTep aHlrBorpoirrrrr. C 4pylorl cropoHLr, BJrrr.rrHue aHL{Borporrlrr,r
(xoo{(juquenr ocna6neHrrrr anr{Borpouuu) B cBoro oqepcArr BaBr{cr{r or cnenrpa
Hapr'rt.u1r.rr1. LLponcxoTlr.t'r', Hart 6r,r y;1noculrc (rr{cJra ucr{;}RCcr}rr;Ix. lr[aliru crrexTp
Bapr{aqr,Ir4 Moi-r{Ho Jrr.l[rL oAHoBpeMeHHo c SynHquef,r arrl,IBorporrl{lr. Tax xan
Toqlrocrb olpeAeJreHl,r.rl aMnJrr,rryArr cytounoir Bapllaql{rl trraJla, To ero Br,rBr,I-
sae'r 6oJrr,ur{e rpyAHocrr,r npu onpeAeJrerrr{r{ clexrpa.

3rulr, [o-BI{AI{MoMy, n o6l'ncHflerc.fl .To o6croflTeJrrrcrBo, aITo paBJII4qHr,Ie
aBropr,r Il ,5, ll ,9J uonyuarcr orruqarorqr{ecfl Apyl or /{pyra cuexTpr,r cyroq-
nor:r eaplraqr,ur. lonopa ullaqe, TorrHocrt, aKcrrepr{NIeHTaJrbHblx AaI-IHr,rx rar(oBa,
rrro paar[qH],re Br{Abr crrexTpoB rrp[ HaAJre]fiaqeu nsr6opc [apaMerpoB Moryr
COI'JIACOBATbC'I C HITM],I.

B css.3n c arr{M rrpc/\cranJrrlercrr Bair{Fr,rr{ rrpr4BJrearb 11;rn ntl6opa reoprrrl
cS$exra Apyrrre xapanrcpr,rcrrrr(rr cyrorrnoii napr,raqr,rr,r. 'I'nxor"-r xapar{reprlc-
'rlrxoii xloi(er 6r,rrr rrtlrp<irnr,rii xoA aHr,rBorpolr,nr. O4naxo paccMorpeHL{e
rtrrtllorr{oro xoAa roJrrrr{o 1-r:i raprvronrrnrr HI,Iqero He /[aer, TaH r{ax r{oulHoorr)
rlcrorrgtrrxa cytounoii Baplrarlurr B BaBlrclrMocrl,l or rruporr,r N{o)fier 6r,rtr, sa-
71aua. lopaBAo tpyAnee colJracoBarrr urlrllorHrJe BaBr{cr,rN,Ioc'rn 1 lr 2-ii raplro-
HprH cyror{Hoit naplraqr,ru. HaH r{r,r. yme orx,IeqaJrr{ Bl,r[rc, Bonpoc o u-rI{polHoM
xole 2-r,i rapN{orrr,rRrr paHe0, rro-BrrAr{MoMy, r{e paccNlarlll,IBaJlcfl .

tr4anectuo, qro B ro BpeMfl xax t--s rapNroHr.{Ha Ha rxr4pore 70" ltuecr', ua-
rllurlep, Ty )I{c aNIrIJILrryl{y, arro rt Ha aHBarope,2-n rapuorulr(a Ha BLIcoItI,Ix
irrdporax B l(Ba paBa N,reurrrre, qoM Ha er(Barope [131. IJcrru 6lr <norlnocrrr r{c-
'r'oq.Hr,utoB)) Aug o6er,rx lapMoHnK 6r,rllt o4rtuar(oBbr, To, corJracHo:ra6"lr. 1, ot-
HorrreHr{e 2-ii laplroulrnr,r H l-ii TlorrHno 6r,rro 6r,r, uao6opor, Boapacrarb c
rrrlrpo'r'oit.

.B cs.sen c eruM 6sr"nr,r upone[er{rJ p&crrotr orHoclrreJ]bHo1'o m}rporHoro xo4a
2-ii rapr,rorurxr{ rro reopr,ru [1]. Pac.rerrr 6r,uu [poBeAeHr,] rpr,r AnyT 3HaqeHI4rIx
{o6peaarorqero) rrMryflbc& p7,; .- 7 u 12 .Dealc p.lrn rrr.rllorEroro xo4a nefiTpon-
nolo uoiruropa. Sncucpr,rMeHra"rrf,rrrJe AaHHrrrc BBrrrl,r ua [13]. Anrurrltv4a 1-ii
rapN{oHunu Aar-ril B orHocrrrcJrr,Hbrx eArrHrrrlax (na Dr(Barope aNrnJrI,ITyAa rlprrlltrra
'panrroii 1,00). tiarr Blrl{ro n: ra6.rr. 2, rro l'eoplrrr ItJ rro r poirrlxo/lj-{u' Balie1'-
Holo rlaMelreHrrrr oruorrrenns 2-ii rapuoHr,rxrr H l-r:i c rrrlrpo'r'oir HaK rrpll 1]4 .::7 Baelc, rax rT nplr pr,: - 12 Beelc. 3'ro pcsxo [porr,rBoperrrrr oncreplrMeH-
TaJrT,I{LIM AaHH[,II,I. o'r'ltelrtu TaH}l{e, qTo paccN{aTpI,IBaeI\'IOe oTIrolueHrrc, IIo cyrr{
TeopI,II{ [1J, ue r{o}ncr r,re}rrrrlcrr or cJrvarafl H cJ]vararo. 3to o6cronreJrbcrBo
Taxlrie HaxoAl{To.fl B nporr,IBopeql,lr,I c uo4po6nr,rurl r.{cc"tlel1oBaHu.rrMr,r, ilpoBe-
AeHHbIMl,r s 1741, rI(e nor(aBaHo, rrro orHorrreHrle ar{nJr}rryl(br 2-ri raplronllHl{ r(
{-i,r lreugercfl rro Ilarrr.rr,rr,r DnBaropr,ra.rrrrHr,rx cranrllrri or cJryrratr n cJIyaIaIo.

'I.a6:nr,rqa 2

?r, -7 li:nlt I ) HC rr ep rr rrcrITil,rrr,
nLrc i(ilrIHLlo

Ieolrarttltrgan
urpoTa

r{ l.itJ)tlo}ilrHa
2-rr lllrlroHrrxa
lillpuru{l Lr_I3ueIIrj

1-H rapMoHLIHrl

00

50
70

1 ,00
2,50
I ,87

0,75
0,63
0, 65

I ,00
1.,4!)

1 ,06

0,7/t
0 ,70
0, til

0,32
0 ,23
0,13
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flpe4crannnerc.fl, qro ruuporurul xoA rapMoHr,rx cyrosHor,i -eapnaqum uo-
mer uafiru ecrecrBerrHoe o6rgcueune.

B uacrolrqee BpeMtr [pI{HflTo cqrlTarl, sro RocMflqecfir,Ie [yqu, reHeprr-
poBaHHr,re na Conuqe, pacilpocrpaH.fl.rrcb B MelritrJraHerHoM rrpocrpaHCrBe, pac-
CeI{BaIOTC-fl Ha XaOTI{qeCI(I4X MaIHI{TH},IX IOIIflX. ECreCrsegHo CqI{TaTb, qTO u
rIacTuIIDr BLIcoKux Ouepruii IICIITTrIBaIoT pacoeflHtre Ea BTIIX MaIHI{THr,IX uOJrflx.
Ecnlr reuepb IrpeArroJrolr{I{Trr, sro ucroqHr,rx, BbrBbrBaroqrrli aulraorpoulrro
nocMutrecxux lyueir, HaxoAr,rrcfl B cpeAHeM Ha AocraroarHoM paccro-flHutr or
Sennu (-l o.e.), ro i\[o]fir-ro rouflrb, noqeMy cyrocFrafl Bapr.laqr{fl s o6nacrn
MaJrbrx aneprufi (q<7 6aa) Dxcnepr{MeHraJrrruo lle o6uapyxtr{Baerc.s.

'IaH xax 4uSr[yauounuir upo6er AJr.rr qacrr{r{ rar(r{x aneprufi cocraB.rr.,rer
[onrr acrpouoNrlr.Iecxoii e4lruuqr,r, To a]vl[flI{ryAa aHr{Borporrur{ [JLrr rrrrx Bo
MHolo paa yMeHbrrraercrr, rr Bapr,raqr,rfl ue ua6nrogaerca. Suepru.fl qacrur{, [prr
noropoft npo6er LIx craHoBr{rcrr Meubrrre paBMeIloB paccer.rBarorqeli o6.nacur,
coorBercrByer <,o6peaarou{eMy) r{r{nyJrE,cy B reopr4r,r [1]. Mornno AyMarb, qro
urupornr,rft xol{ rap\roHr,rx cyrorrHort napnaquu rax}rie nait4er ecrecrBer{Hoe
o6rgcnenlre, ecJrrr yqecrr. pacceflHr{e qacrllq, rroABellrarc[Iuxcr cy'r,o.lroii
BapIIaqrIr{.

,[,nn perueullrl Dro]'o Ilo[]loca 6r,rnn upone4eurr rpy6rre HoflnsecrBeHHr,re
orIeHKIt BJrr{flHr,r.s pacce-aHrr-rr Ha crrer{Tp aHI{Borponl4u r{ Ha lrr.rpotusrr,i xo4 1

v. Z-fi rapMoHr,rx cyrouuofi Bapr{aqr,rrr.
Ilocxorr,xy AJITI I{oJrl,rqecrBer{rrbrx oqeuoi{ ueo6xo4lrlro Buarb crrenrll Ba-

pr,IaqI{I{, 6r,tro upe4uoJro}r{eHo, rrro aHr,rBorpoIII,rrr Br,rBbrBaercn 4er,icrBr,re},r aJreH-
Tpuqecxoro nong. I{a.recrBeHHbre BrrrBoAr,r o urrporuoM xoAe rapMorrrrn He
SaBrrc.rrT oT Br,rAa cneKTpa.

9116op B HaarecrBe MexaHr,rBMa Baprrarlr4r,r DJreHTpuqccr{oro rroJr.a cBr{Barr
c reu o6croflreJrbcrBoM, rrro Me?fiAy cyrounoii oapr,raquerli u a{{entou d-top-
6yma cyulecrByer orrpeAeJrerrHa.a cBflBE,. A HaH rroxaaauo s [15], aS$enr rDop-
6yrua, lro-Br,rArrtror{y, Br,rBBaH 4eficrwreu Eflexrpusecxoro rloJrfi.

$ 3. Me'ron \Itrera paccerlulrrl rI perJ):Jrt,Tttrll pactleta
rx[porrrolo xoi{a I n Z-il. r'al}rrourrr( cl,,rourroii Bapl{ar1ilrr

tr4erecruo, qro BaAarlr,r o pacceflHrrlr qpe3Bbrrrairno cnoxrur,r rr lrx peueur,re,
r(an rrpaBrrJIo, Bcrpeqaer 6onuune NrareMarrrrrecxr.re rpy4Hocru. IIoaroMy HaMr,r
paccMorpeua n rpy6ou [pr{6JrI,I}r{eHI{I{ yrrporqeHHafl MoAeJrr, .flBJreHrla cyrorr-
nofi sapuaqur,r.

flpe4uonor{rrM, rrro 3ertrs pacrroJloir{eHa B Ilerrrpe c$eprr, Ha Koropor".r

Tler,icrnyet MexaHtrrBl,r, BbrBriBaloqr,rli cyro.ruyro Bap14arlr{rc. Bnyrprr c{epr,r
HaxoAr4rc.fl pacceraBaroqafl cpeAa, na-ea 4ertc'rBrrfl r{oropofi n qeurpe c$cpnr
aI{I,I3orpotrI{fl uBJIyqeHufl yMel{bllaercfl.

O6oanaqna,I aMlJrr,rr)/Ay aHr'rBorpoilrrr.I Ea rroBepxHocrrr c{epr,r qepeB rr,
a B r{eHTpe ee - 

rrepea a,r. Tor4a BeJlr{qrrua a1ll a: I yxaanrnaer, Bo cr{oJrbl{o
paB yMeHr,luaercfl arvlrrJrrrryga rrprr pacce,anrur. B oAHox{epuor,r cJryqae reop}Ifl
pacceflHr,rfl Aaer cJreAyroqyrc BeilI{qr{Hy gr,a l: L : (l + i?/),)-1, r4c fi -
AJrr{Ha paccer{Barorqeir o6racrr,r, & I - guS$yauonnr,rr,l upoSer (rpaucnopr-
ur,rir). MorirHo AyMarb, qro B c{eprauecxoM cnyrlag xapar(rep BaBr{crrMocrlr
ocTarlcTcfl 'roT irte.

I4a nauncalrHoro coorHorxeullfi Br.r/IHo, sro upu ),</? I: I/,R ( {,
a rpr,r ).> fi I : | -.R/tr. Tax ecrecrBeurro o6r,scnsercn orcyrcrBr,{e cy-
ro.rHor,i Bapr{aqrlrr B o6racr[ ]\{aJrr,rx aueprlrr,i,

,(,.un o6r,acuel{rrfl mr{llorr{oro xo4a 2-u rallr{orr?rr{rl cyto.rnofi Baplrar(rl}I
errdx HaqecrBeHHr{x coo6parnenuli ne4ocrarouno.,(na HoruqecrBeHHlrx Bbr-
sr,rcflesr,rfr nre neo6xo4lrl\[o Brrar], IrHArIr(arplrcy pacce.rlrrr{g qacrul{ Ha I\{ar-
HrrrHrrrx o6:raxax. Saueurr,r cpaay rne, qro rlprr BLIqr{cJreHI,Iflx alrnnnry4r,r 2-ii
IapMoIII{Itu IJIaBHyIO pOJIL }IIparcT qaCrI{IIbI, AJLE I(oropLIX I4sMeHeHI{e aMIIJII'I-
ryAr,r aHr{Borponr{[ rocJre pacceflHr{fl uan6, r. e. AJITI Itoropblx ). }.R. IIo-
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CJIEAI{EE YCJIOBI'IE BbIIIOJIHflETC'I AJI,fI qACTI{q BbICOHI,IX SHEPTI{fi, TAI{IX, ROTOPI,IE
oTr{JroHflrorcfl B r{arEr,rr}rr,rx o6Jrar(ax Ha He6olbxlue yrJrr,r.

Ec:ru uplr DTOM rlpeArroJroxrtrrrr,, rrro I\IarHI{Tnrre o6naxa o6.aeanrr cBolrt4
npor,rcxolr{AeHr,rel\r ABrr}r{eHrrro ryp6ylrasonanuofi rrJraSMbr (uro rronne ecre-
crnenno), ro ualr6onec 6nnanunr, xor.fl r.r cpaBHr{TeJrbuo rpy6r,rnr, [pl{6ruE{e-
nlreu 6yger [pelcraBJreHrre r,rHArrr{arp}rcbr n nuge *prruoii"Iaycca:

I (co) : 
-:- 

e--7dn'
/ ntoo

34ecr, o - yroil pacce.flHr{rr, fl oo - rlocro.flHHatr BeJrl4qll}ra,

,(eiicrurreubr{o, fian r{BBecrHo [16 j, s ryp6yneurrir,rx o6pasonaHnflx i\,rar.-
HrrrHoe rloJre cocpeAoroqeHo B ocHoBllor\r B HaIrMeI{brx}Ix t{aclrrra6ax ryp6y-
JlelrrHoro ABI'Ilr{eHI{8. Otxnonerure rpaexTopr4u qacrr4l{r,r Ha oAHoM aJIet\IeHTe
ryp6y"nenruocrrr paBHo o ( 300 ll1,ol pc, rTe pc - r,rMrryJrbc cacrtr{rlr,r B ,8,
11 - uaupa)fiexHocrl r{arHr,rrHoro rloJrfl, a }.0 - nannennuuft uacllrra6 ryp-
6yrenruocru. Ecru Ira rpaefiropttl{ rracruqbr HaxoArrrc.rr iz raxr.rx BJrer{eHToB,
to cpe4nr,rrl HBaAparr4qHrJr"r yr.o.r ornJroHeHr{.a 6y4er paneH oo -- ,Ll/r,a pac-
npeAerreHr're no yrJraM ro 6y4er -' rayccoBblM tcu. (15)1. rlocre4uee cnpa-
neAJrr,rBo rrprr ycJroBr.ru coo( l, r. e. rrp]r MaJLrx yrJrax pacce.sHr,rfl.

Itax yxe Br,r.rrcHer{o Br,rlre, ocrroBHyro poJrb B pacrrerax r{rparor qacrrrrlbr,
yAoBJreTBOp.srcqrre sroMy ycJroBr4ro.

. ,(aree I[eJraercfl errle oAHo, ran]He cpaBgrrreJrbuo rpy6oe, upu6.nr,rarenlre.
Aruutnry4a aHrraorpontrr,r I sbr.rucJrnerc.s uo 

"oe4yrcq.it {opuyre:

t-
{ e-'',''u'zo (clr, g) da

! ,-^'l-t dQ

34ecr S - Bcfl. troBepxuocrr c{epu; dO - areuerrr reJrecnoro yrJra; .Lo ((D, p) -{ynnqnr anr{Borporruu, noanraxaroqeft npu 4eficrrufi Mexauuertla cyro.inoft
Bapraqtrfl.

flpnvuna HeroqHocrrrr Bbrpa)r(egr,r.fi (16) aaxrrouaercfi B orfilrquu {yuxqura
pacilpeAeJrelrrr.fl rro yrJraM or raycooBofi. oguano troilyqtrrb roqHoe Bbrpa)fieHue
AJr.f, rree AoBoJrBrro TpyAHo.

Tlrrerpupouauue qucJrureJrr B {opi*,ryne (16) oenoor qrrcJregHo, rafi fiar{
BbrpalfieErre o) : o (@, ,p) TaHoBo? qro rre rroaBoJr.fler nafirra r{ErerpaJr roqgo.
tr4uenno:

o) : arc cos [sin @ sin (D, f cos (D cos (D, cos (cp _ qr)].

34ecr (D'; g' 
-.yrJroBbre KoopArruarbr qacruq y 3eunz, a (D u e - (rexyqr{e}

KoopArrEarbr, fio noropbrM BeAercE r,rHrerptrpoBauue. rla paccMorpeHlrr (16)
BrrAHo, sro I : I (rrls, @', q').
. BrrsucileHr{.a BeJrncb AJr_fl AByx $ynrqnft anrrBorpoilrrn: Lfi: cos (D cos cp

tr Loz: cos (D cos 2 rp. Momno [or(aBarb, rrro rrpr{ ranoM nrr6ope Syunquft
aHl{BoTporrurr SaBl{crrMocrr, BeilI,IsuIIrr I ot g' tuotruo BbrHeCTIr Ba BEaK trIrTer-
pana. BrruracJleHl4.fl lror(aaaJrl4 raxx(e, qro trrrlporurrfi xo4 l-ii rapuonuxr,r rrocJre
pacce.flHrlrr B trpeAeJrax roqnocrrr susl{cJresult ocraerc.E rrerrBMeHrrr,rM. Izlran,
MO'ITHO EAIIUCATb:

It: ko (roo, (D') cos p'; lz: lzo(roo, (D') cos29',

flplrneM ln - f (o16) cos @'. Tlnrepecyrcqafl Eac BaBrlcr{Mocrb orHorrreulr.fl aM-
[JII.,rry.Ab.r 2-lt rapuonunu (aa [peAeJraMr{ MarHurEoro nols Seuru) r aunnu-
TyAe t-ft rapMorruxr[ or rrrrdpor]r olpeAeJrflerc.fi Br,rpaffier..ve\r, l2sll1s. Ha rpa-
SlIxe ulegcra^BJre1rl peByJlbrarbr qr{cJrerruoro rrrrerprlpoBaEr[.fl Br,rpa?xenrr.E
(16). 9uc,ra 0"-80" coorBercrByrcr paBruq,brM BHaqeHr,r.EM (D,. 

- 
HaH w

(15)

(t 6)



(IJIOAOIIaJlO OlItliAaTL, Ha BbICOHIIX IIII1poTax yllte He3HaqlITeJIbHOe pacceflHI'Ie

nplrBoA1rT H peBHolry yN{eH[,meHulo aNIIIJIllryAr,r 2-ir rapuoHllHll aHIIsorpoIIlII'I.

CrauosurC.fl .flCHIJM,-q'l'o ruuporul,tir xog i2-li rapuouuxu 6y4et cytqeCTBcHHo

or,,Ir,rq aTr,cfl or IUII p orHol' o x oAa I -r"r r aprr't ouuxr'I.

!,na ro1o .rT065r 1repellTr,r n Rr,rarucJregl,r]o ur,lpoTHoro xoAa IapMOHI{It Cy-

roquoii BapI,IaUI,IlI, ua6irogaenoii sa HeiirpoHHoI'I NloHllrope, c yqerol\'I AeI'i-

crBr4fl MaI.HI,IrHor.o uoJIfl IIo {opuyle (12), ueo6xoAlIMo srlarb dlynHqlrro on:
:oru(p), r. e. l, : ?"(p). (3aueruu, arro_ renepb. poJlb syHnqr,rlr aHllsorpoutlll

Z(O,p1 6Yger nrParb l: l(cDs; O', 9')'

0,5 4uLt

(Dttr. 3aslrcttMocrb orrorrreHlln aMlrJltrTy-

4r,r 2-ft rapMoHrrKrr aEr{sorporrflrl .R aMrr-

n ratVAe l-it- lzot I n nocJre pacccrlHIlx (e qeur-
pc ifepu) or aMnJrtlryArt l-t:t rapttouuxn

. lro Ail.fi pa B[[tIHLix uII4poT IIpIIx oAa rIacT[I\

Ioropn lluaqe, caM xapaxTep aHIl30-
TponrM paBruqeH AJLfl TIaCTUII paBlrblx
eHepruft).

I{ro racaetcfl BaBI,{cIrMocrI{ AlI6{y-
Br{oErroro [po6era oT 3l{epr]r4r'l B rlHTe-
pecyrcq,eft Hac o6rracrr{ - or I{ecHoJrb-
]1iux Boe Ao corel{ Eae,- To IrflHar(rrx
cr(oJlbr(o-Err6y4r no4po6ur,rx aHcuepu-
MeHTaJIbHbIX AaHlrbrx rra ET0T CqeT }re

oly6ruxoBaHo. floeroMy 6r,rlo cAeJIa-
HO CrrpaBeAJrI4BOe Aflfl cra6oro paccefl-
HI{fl IIpeAIIOJIOE{eHI{e' eTO (06 : PolP -
ecrb Halr6oJree Bepo.ETHLrft SaHOIr 3a-
Br{cr{Mocrl{ oo (p). flocHonr,Hy AJrfi lrac
Balr{Ho Jrrrrub KaqecrBeHHO O6',O':cnwtb-

rrruporur,rfi xog Z-fr rapMoHI{r(I{, To xa-
paKTep saBr{cI4MOCTTI He Tar( cyqe-
CTBEIIEH.

Bce pacuerbr rrpoBeAeHlr AJIfl oA-

Horo BHaqeEI{fl rlapaMerPaPo : 15 Eae,
rrpr4 r(oropoM rur{porlrr,Ift xoA l-fi rap-
MOHrrr(u c orJracyercfl c SHclepr{MeHTaJrb-

r.1,ryrr l[flrrHr,rNlr 3a ]rellr,rol( Mff t13]. 14ayqer,rirc IlaBl,tcItN{ocrtr cuoiicrn cyrotl-
noii e apu1rl11 - cneHrpa, orrrorrerrr,lfl 2-ii raltuonllHI,I r( {-ii, rrx ulltllorrllill
xoiJ lr T. 1I.- ()'i nallail'IeTlla pacocflIrlltJ npe/tcTaBJIfleT lrlflTep0cltyio, xoT,I l'I
Tpy/(OeMHyIO. Ba,IIiltty Il N,IoirieT C1'aTL TeN{oii o'r';qe"-tt,HOl'o IICCJIeAoBa}II'LI.
'- 

Poayri,'rtrrl,r i)acqe.l'.r lrurporrroro xoA:l a\TrlJtin'vA I rr 2-ii lallrroHl'Ili /\JItr

noiirpoirHolo 11ollt.t1'optl rtoIIeIICIIII n ra6,,l . 3.'Iarl x{o npl'IBci(C}{li rt '?HCltoplt-
l'l.IITilJl'HlrlC .r\iiHtl 'l(). .f u 5 ;r rr tt a :l

70.i
i10 I.l

tr=

;)riclreI,,\1,',t,r,rr.rri,..^rnn,,,n | 'fcul'r'rtt'tce rtt. JUtttttt,t,' I "^:!'il ll]l:ll,',1.:,T''" ""''"''"I I Tt'ol,r"rll'l|i rille ,1;rHltl'lr'

-- l r l l l

l-rrr',r1,un-l 2-rrrrl,rt,llrttiir ll-,rt',,1'rt6'| 2lr;t1'rrorrrrH" l, .I 2ntrl'Muttltl:;t''l'i'';l;" 
I i;*i l ",,i. I r,, ,,,r''-*, ir 'r |rll\roH'rrrll t il r',,lrreirriiii

13ce pac.re,rbr HollN,l,lpoBaFrbr rro /(aHrrl;NI IItI llltBttrope. Ils'r'a6;r . 13 Rir4utl, .tTo

plocrl,lraHHr;rii urtrlto.r.nr,rr:i xoA 2-ii lapuonttHll xolloIIto col'Jlacyercrl c :)Itcre-

p tl NI eilTaJI bFI t,Ill l', Atl Hlll,l NI t'l .' 
IIau erlo ocTaercr{ rrpoBclluTrj, r{c Bo3rlrirtacr "rl}t rlloTtltsopeqrlrr N{eiri/{V

or,r6ptrHnstlt HaX,M CrrenTpON{ tsa]ll'laql'l}I (SJrcIiTpIltIoCItoe 1ro"'lC) u DItCr1epiln{eH-

1.ai.,rl,HbrN{rI AaHrrrrrr,rr.r. ,[.rra nr,racuoHllfl oroto Rollpoca 6r,tltr't ripone/[eHL[ pacuerl';t

o,22
0, 30

0,25

0, to
0, 23

0,32

0,23

. 0,31
0,25

0, i'6
0,24
0,32

1,04
1,04
1 ,00

1,00
1,05
t ,00
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amflillrryA 1-r,i rapmourx[ cyrorrnoli napuaqlrr,r Ha rxl4pore 50" 4;ra cJrel{yrcqlrx
upr,r6opon, oxBarr,rBaroqrrx mr.rpoxur,l 4lralaaoR eneprufi, K noropr,rM oHtr aryB-
crBr4TeJrE,Hr,r: HeitrpoHr-rr,rfi lrounrop, xy6r,ruecHr.rr,1 relecxoII, rroJ]yr{y6n.recxtre
rc,rrecxorrbr uo4 aeuneii Ha ypoBHe 7;20 a 60 lr no4uoro BKBlrBaJreura (n e. e.).
Peayrr,rarrr pacqeroB rrpr.{BeAeHrr r ra6r. 4.8 ra6n.4 nplrnegenr,r ran}ne oKC-
flepl,Ir{er{TaJIbHrre AaHHr,ie no flr{yrcHoMy r(or\{[Jrencv rro4BeMHr,rx uplr6opon,

Ta6ruqa 4

IIteiirlron- | Iiy0rr,re-
IILIII TIOIIII-I (:I{IIII,IC.

ro1) 
| 

.re,,xol

YpoBeHr,, i[ 6. ,,

6020

Teupo'r'r r.rc t'ritrrlr pa c.rer
3riorrcplneuraJrr,riLte ;1anlr,ro (a)

(6)

0 ,055
0 ,04
0,06

ory6ilr.rxoBaEHrre B pa6ore t5l. B crpone (a) reuueparypnafi rroflpaBr(a BBeAe-
Ha tro cxerre JI. 7I. floplraHa, B crpoxe (6) - " 

yqeroM reMrreparypHrrx Baprr-
aqr,rfi B BepxHrrx cJro.Ex aruoc{eprr, r(oropyro aBropbr [5] c.rrraror 6otee upa-
sr.rrrHoft.

Teoperr.ruecxue BbrqucJreHrrg HopMrrpoBaHbr rro rrefiTporuoMy Mour,rropy.
Bu4ro, rrro pacqerbr xopomo corJracyrorc.fl co BceMr{ AaEHbrMr,r; gna ua6nro4e-
nrafi na ypoBEe 7 n e. e. corJracr{e EecxoJrrlto xy,)ne.

$ 4. Burogbr rr o6cymtreune

}Irax, Bbr[Brruyra.fl rr{rroreBa o poJrrl pacce.flHtrrr B cyroqnoM a$Sexre
rloArBepxnaercfi axclepr{MeHTaJrbHbrMrr AaHrrbrMu. Cregyer orMerrrrb ABoflr(ym
poJrb pacoe"f,Hr{fl B Sopuupona}rrrrr cyroqHoro aSSeHra. Paccessue r43Mer{.Eer
DHeprerr{xrecxufi c[exTp napuaquft tr [pr,rBoArlrr K (o6peaaur,rrc) cnenrpa co cro-
poHbr MaJrbrx aneprlrft. tr4s atoro cpaBy Molr(Ho BaHJrroslrrb, qro cIIeHrp caMoro
ucrorrrrrrKa rapuaquft B cTopoHy MaJrbrx oHeprrrft BoBpacTaeT 6r,rcrpee, qeM ETo
cJleAyer r.ra Ha6rroAenrfi Ha rroBepxuocru SeMrr,r - e-0,6 [4, 51, floarouy
ecrecTBeHrro [peAloJroE(urB, qro cyToqHa.E Bapr,raqrr.E coBAaercfl AeficrB[eM
sJreKTpIlqecxoro IIoJr.E.

Hpoue r.oro, pacceflrrr{e [pr{BoArrr r( yMeEbr[eHr{ro aMtrirrrryA.Z-fr. u 6onee
Bbrcoftrrx rapMolrtrK anrrBorpotrIru, oco6euuo peBr(o Ea Bbrcoxr{x muporax.
Taxrau o6paBoM, cralroBr4Tc.fl .flcrlr,IM, uoqeMy aM[JrrrryAa 2-fi rapuour{Krr Ea
gHBaTOpe CytqecTBeEHo 6ornure, qeM Ha Bbrcol(r4x rnlrpoTax.

SrcuepuuenraJrbuoe uayqeur,re cyrounoft Baptaqrrrr c rroMoqbro cyilep-
MOHr{rOpOB, IIOBBOJT.EIOq,UX OUpe4efrAtr, cyTorrHyrc Bapr{aqrrrc Ea fia}fiAbrft
.qeHB, Aaer BoBMo)nHocrE r(ax gna 6otee rily6oxoro uByrrerrrrfi rrpupoAbr cy-
TOqHOfi Bapr,raqfi]r, TaH tr nirfl onpeAeJreHrr.fl xapaKrepr,rcTr{H Me)fitrJraHerHofi
cpeAbr, r,rMeroqux oTHorrreur{e H pac[peAeJreEr{ro HocMrrqecfir4x nyuefi or coruqa
B MerfirrJraHgTEoM rrpocTpaHcTBe.

B aarrroqentre aBrop fiprruocrrr rry6oryro 6naro4apnocm H. B. Eenrox
u E. B. Ilyuory Ba rrpoBeAennyrol lrnru 6otrmyro BbrqucrrrreJrbuyro pa6ory.
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AHAAEn{14f IIAYI{ CCCP
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Torrr X,\XII, 1964 r.

BOSAEIf CTBI4E IIPOTOHTIbIX
I,I HETIPOTOHTIbIX BCIIbIIUETT HA TIOHOCOEPY

rro rrAEJIroAEHr4flM HA TTOHOC@EPI{Ofi CTAHIII4I,I
ITP[}IMCT(OI,1 ACTPOOI43tr{IIECHOI,I OBCEPBATOPUII AII CCCP

IO. n, Eluttocptlloo

FIa ocnouanr.rrr aflcucprrMerrraJrr,Horo MareplraJra, rroJryqelluoro na uonocrlepnofi cranqr,ru

Hpr,rincxoii acrpotplran.recnoft o6cepuatoprn AFl CCCP s 1957-1958 n., s 22 cnyuaax une-
Barrar,rx uouocrlepuux uoanyrqenuft arraJrrrarrpyerca noa4eftcrelre [porounbrx u gelpororr-
Ebrx Bcrrsrl[eR Ea Bce o6racru r,ronoc{epri. Iloxaaano, trro rrprrurlrrlrraJrr,Elrx paarrunii
n noa4efictunrr paccMorperrntrrx Bcrrr,r[rer na o6nacrlr F2, ]1 u D uonocdrepr,r ue ra6nrogaetcE-

IONOSPHERIC trF}'OCTS OI PROTON AND NON-I'ROTON FLARES IROM
OBSERVATIONS AT TI-IE IONOSPI.IERIC STATION OF THE CRIMEAN ASTROP.
HYSICAL OBSERVATORY, by Y. L Yinogradou.- 'Ihe influence of proton and non-
proton flares on all the ionospheric regions has been sl,udiecl in 22 cases of SID using the
experimental data obtained a[ the ionospheric station of the Crimean Astrophysical Ob-
servatory cluring 1957 - 1958. it is shown that principle differences in the influence of
tlre studied flares on Lhe ltr, D and D ionospheric regions are not observed.

3Has[rersHoe qrrcJro rrrJreHcrrBHbrx xpolroc{epHlrx Bcrlbrrrren Ha Connqe
corrpoBomAaeTcrr reHepaqr.refi BLrcoHoSHepILrqHbIx rlpoToHoB, oHr{ noflytlr{Jlrl
HaBBaHr{e (nporoHH6re)) BcrrbrrrrHrr t1-3].

O6uapymeno 12,31, sro orrr4qureJrbrrblM rIpI{Brrar(oM npororrEbrx Bcrrrrrrrren
,rBJr.freTcfl BcrrJrecH paAr.roII3ryqeHufl IV TuIIa u oca]fiAeHI{e BLrcoHoSHeprurlHBrx
TIACTI{U B I,IOHOC6EPY B BI,ICOfiI{X TEOMATIII4THbIX IIUPOTAX.

Boagertcrnlre [porouHr,rx Bcrrbrrr]ex rra cJIofi D raonoc$epbr paccMarprrBa-
JrocB B [2J. AnropaMrr r.rcrroJlbgoBaJlr{cr, AaHHbIe o MrrHrrMaJrbHblx sacrorax or-
palHeHtr.fi (l,nin), rroJrlrreHHrJe Ha Mr{poBofi ceru I4olroc{epHlrx craHquii.

flpe4crao.naercrr r{r-rrepecur,rM paccMorperb BJlr{flHrae rrporo}r}rbrx Bcfrr,rrrrefi
Ha Bce o6racrlr r.roHoc(trepll (ctou Fr, E v.D) lr BBlflcur,lr], Borlpoc o'roM, cyqe-
crByeT rrlr pe3Hoe paBJu4qr.{e B BoBAeficTBI,rr4 Ha lronoc{epy or rlporoHHblx r{
o6r,rvuux, HerrporoHubrx, Bcrrbrrrrex, ocrroBr,rBaflcr, Ha Marepr{aJre, rroJlyrrenuol\r
Ea oAHOri rrouoc{epHor,l craHuuu, TaH HaH 0ro Aaer BosMo}r{Hocrb cpaBHr4BaTr}
a{{exrr,r BcrrbrrrreH, perr4crpr{pyeMbIe arrrraparyporl c rocro.flHHr,IMLr napa-
MeTpaN{r{, T. e. r{crroJrr,soBarb oAHopo/tHblii MaTepr4aJr.

HeuporouuLIMI{ BCrIbrrrrHaMI{ cqr{TaJlrrcb re, Koropbre Ire cotlpoBo}nAarrl{cb
paAr4or.{BlyqeHr{eN[ IV ruua [], 2]. flpocrr.torp AaI{IrbIx IIo Mr{Hr.rMalbHbIM ca-
cToTaM orpalrieHr,rrl, uoJlyseHHblx Ira [oHocsepHbrx cTarrqr{fx, pacnoJlo}r(eH-
Hbrx B Cenepnoii ra loxrnoii rloJlflpHr,rx marrnax, [oKaBaJI, rlro rIocJI'e Erlrx
BorrbrrtreH He Ha6rIoAaeTc.E Tar(x{e oca}fiAel{I{.fl BLIcoItoSHeprI{rIHbIx qacTllq B

IroHoc$epy B Brrcor(r4x reoMarElrTlrr,rx flrl{poTax.
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Haur,r alraJluBrrpyercx noa4eficrBr{e trporor{Irbrx rr HerrporoHHbrx Bclrbrrrrex
na uouoc{epy B nepr4oa 1957-1958 rr.

,(aunue o [poroHHbIX BCTIrIIITH&X 6rrnr ssflrr,rlra pa6orr,r [1]. I4s Bcex rrpo-
ToHHbIx BoIIrIIIIeH paBJILIqHLIX I{HTeHcr{BHocterl, ua6nroAaBInI,IxC.fI n lpaccrrlat-
pltnaen'rrrr,i r.{HrepBaJr BpeMeHrr, or6upanlrcr, Jrr,r[rb re, Horopr{e ua6,nro4arncs
B CBerJrOe BpeM,s cyron r,r B TeseHue Horopbrx ua uouocsepEor"r craHr{ulr o6-
cepBaropr{r,r 6trnra nonyrrerrbr HaAe}r{Hbre AaHHr{e o napaMerpax r.roHocsepr,r.

,(auurre o HerlporoHr{blx Bcrrbrrrrxax 6rrrr.r Baflrbr :aalln) nf ocHosaur4r,r yBe-
peHHr,Ix a$freHron [o lrnil, [oilyqeHHblx rlo BblcorHo-qacrorHrrrM xapar(repr{-
crr,rr(aM na raouoc{cpnor,i c:rauqlrra o6cepnaropr,rr.r [5J. Vnepeuur,ruu a{{eHralrlr
crrr,rraJrr,.rcr, TaHr.re aHoMaJrr{r4 (nneaalnrre BoSpacraHr.rx), xoropure 6rrllr gnno
Brrlpalr{eHbl ua Qone o6ulero xoAa I{ xapaxTepr{BoBaJrtrcb 6r,rcrpr,ru pasBlrrrleM
r1 MeAJreHHbrM yracaHr{et\{ peJraHcar{r{oHHoro xapar(Tepa.

,{ra torocro6nrycraHoBr,ITr, BoBMo}r{Hbre paailrlrrr,rfl n noa4erlcrwrrr Ha rroHo-
c{epy rrporoHHr,rx rr HenporoHr{r,rx Bclrbrrrrex, 6r,r[ ilpoBeAeH Ha.recrseHur,rf,
aHaJIrIS I{CCJTeAyeMOIO MaTepI{aJIa, T. e. oIIpcAeJlt{Jrllcb oTr(JroIleHI,I_fl I{pr,rTI,r-
qecHrrx rracror paSrurrHblx cJroeB r{oHoc{eprr or cyroalHoro xoAa. Sgaqenlr.g
npI4TuqecHI'Ix qacror cJroets r{ouoc$epr,r s 6olrr,rrrr,rucrBe cryqaeB cI{I{[ra.trr.rcb
.repee 15 il,L;rl,, a r{HorAa uepee 5 ttut{ rtJrrr HerrpepDrBuo.

TaHnu MeroAoM 6rrro uponeAeHo conocraBJrer{lre nporoHHr,rx r,r Heflpo-
TouHrrrx Bcrrbrrrrex r4 coorBercrByroqux raonoc$epnr,rx e$$cxror grra 22 cry-
qaeB BHeaarrHr,rx r4ouocSepurrx BoBMyuIeHr{fi (cu. ra6r. 1).

BpeMR naolrogelrr'rrI (NrocnoDcHoe)
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Anauus uonoc{epuux Aarrrrbrx

1. O6",tacma F2 uou,ocSepw

.[4asecrn;r c Jryqar{, Harrpr{Mep
HLre xpouocSepnrre Bcrrbrrrrrr4
pu [61.

19. VII 1949 r. u 23. II1956 r., HorAa Morq-
BbraBairr{ oS1[exrrr B cJroe ,F, uonoc{e-

Itnexr lr,(enuc coo5rqrnnr.r o rp_oronur,rx Bcrrbrrrrnax tz.xr u l5.XI l9[i0 r.,
r(oropFle Aarlr aS{ext s o6nacrll .fl, r,ronoc{eprr [7]. Bce yHasanHbre Bcrrburrnrd
conpoBolnAaJII4cb yBeJIrIseHI,IeM r.rHTerrcr.rBHocrr{ r(ocMr{qecHr4x lyueri Ha ypoB-
He Mop.rr. tr4lru nre Bbrcr{aBaHo rrpeAnoJroxreur{e o roM, qro a{rfenru u cnZL F,
lrouoc$epr,r o6yc.ronneubr He yBeJrrrseH[eM HocMr4qecfiolt paaraaqull, a {oroulnoir pa4uaqueii cauoir BcrrbrurKrr.

U. H. O4r,ruqona [BJ coo6qaer eqe o rrrrrd cryrraflx o6napyxtennx a{{ex-
Ta B cJIoe .F, lronoc{epr,r. Cre4yer orMerr{rrr, rrro Bce yHaBaHHr,re cilyqa11 rroBr,r_
IxeHI{-fl IroHuBaIU'II,r B cJroe 12 npoucxoAl{Jrlr Bo BpeM.rr BCrrbrrxen pa3flr,rqHr,rx
6afi,nou.

cne;1onarenr,Ho, MoE{Ho 6rrro orxu4arr rro.flBJreulre a{{exron r cnoe .F2
lrouoc{epnr lI or paccMarpI,IBaeMbIx rrporolrHr,rx r{ HenporoHH6rx Bcrrbrrrre(
paBJIrIqHLIX tnrrcHcnsnocreft .

O4uaxo H. A. Casu.r [9], paccrr.rarpr{Ba-rr a{Senrrr 374 xpouoc{epnrrx Bcrrbr-
lIeH paBJII{qI'IbIx I{}ITeHcunuocrefi, ne o6napynrfiJt ]F{yt oA}ror.o a{seftra s o6[a-
crn 12_noHoc{epr,r. vyurle-a3 ypoBeHr, co6crseHHr,ix {ryrryaqitt gJru cilon ?-2
nouoc{epr,r, panur,rft 1_0-15Y0, ott AeJraer BbrBoA o roM, sro Hore6aHro *prrrrri
secHux qacroT cttot.F, Bo BpeM.E xporr,roc$epuLIx BcrIbImeK I{eBaBr.rcl4tvro or rrx
unreucunuocreii, ne o6yc;rronJrcHLr BoBAertcrsueM BcrrbrrxeH.

,(.nn nrracneHr{fl rroBeAeHr4fl CJrO.fr -F2 uouocsepbr Bo BpeM.E frporoHHbrx
I4 HerlporoHIlbIx BcrIbrIIreH paBrurrHbrx r,rH:reucnsHocrefi 6r,rnra nocrpoeHr,r
rpa{r,rrn r,r3il4cHeHr,rs Hpl4ruqecHr,.rx qacror aroro cJrofl raouoc{eprr 4ro ,c"*
rrccJreAyer{brx cryqaeB.

Ha {lrr. 1 n Ha.recrse nprrMefla rrpr4BeAeHbr r.patfraxu, Ha r{o.ropbrx orJromeg
xo/{ Hpr.lTr{rrecHrrx qacror c;troa Fr lrouoc{epr,r (cuuouuaa xpranaa) AJr_E BOCrrMr4
BorrbrrrreH, r{3 Itoropr,rx rrerbrpe nporoHHble U qerbrpe HenporoHHbre. Ha arrax
xre rpasuHax HaHeceH ycpeAHer{Hr,rft xoA Rpr.rrr4qecHux qacror cilox F2 ea
Hor{rporrr,Hr,re 4ulr (uyuxrr,rp). 3a (orrrpoJrbrrbre 4nr.r 6pa.nucr, rpr{ AHfl Ao r{ rpr4
AHfl flocJle BCrrbIrIrIt]4. Moueurrr Hasara I{ r{oHqa Bcrrbrlrren orMerregbr Beprrr-
I(aJILHbrMr{ IxTprrxoBbrMr.I JII{Hr,r_sMu.

Paccuorpenlre rpaSlrHoB rronaabrBaer, qro Bo BpeM.fl rd trporoHHbrx, rr He-
rlpoToHl{brx BcrIbIIrIeH na6nro4aeuble oTnJroEeHu.fi npl4Tr4qecKlrx qacToT cJro.ff.
12 lronoc$epr,r 6r,lnaror: KaH IroJlolr{I4TeJrr,HbrMr,r, Tar( r{ orprrrlareJrbgbrMrl or-
Hocl4TeJrbHo. ycpeAHeHHoro sHaqeHlrrr cyroqHoro xoAa rro noHTpoJrLHL,rM I{H.EM.
ocra,lrr,sne rpaSlrHlr He rrpr{Bo4flrc.fi, TaK r(ax npr,r r{x ar.raJrr4ae 6orru uo;,ryuerror
aHaJIOIIIqHIJe peByJIbTaTtrI.

flpu paccuorpelrrrrr Hpr,lTr,rqecHux sacror cilot. F, uouoc{epr,r Mo}r{Ho or-
MerI{Tb, tITO BO BpeM-fl BCrII,IIIreH saMerHoro yBeflr4qeHr4.fr KpI{TUrrecHux rracToT
oruocr{TeJrE,Ho cyroqHor.o xoAa rie rla6nro4aercx.

tr4s aHanr,raa ncex rpa{rnnoB Br{rer(aer, qro Hrr oAHa r4B paccMarpr{BaeMbrx
IrporoHHhlx rr HerlporoHHblx BcrII{IrreK pa3ruqHr,Ix r{HTeHcr{snocreii He coII-
potso?r{Aaerc-fl SaMerHr,rM yBeJruqeHr'reM paAr4arlr{u, anrllnuofi AJr.fr cJrog 1, r,rouo-
c$eprr. o4ua*o cJrel(yer orMerr,rrb, qro MeroA o6uapyxreulrx a{SeHroi n Fr-
o6nactlr rryreM perldcrpaIIIII,I Kpr4Trdrrccnr{x qacror flBJrflerc.fl HeAocraroqHo rryB-
CTBt,{TCJI b}IbTM.

Hax noxaaaJrl,r rrBMepeHu.fl, rrpoBeAeEHr;re c ,,oMolrrbro clyrHr{r(oB [10],
saMeqeHo yBeilr,rrreHr4c paAlrarlr4r.{, axrr.rsHoft gtn Fr-o6nacrr4 r{oHoc$epr,r no
BpeMfl BcnbrrxRrr 13.III 1962 r., He BbrAeJr.flroqefica cpeAr4 Apyrrrx BcrbrrreH Hr4
SaMeTHl,lI{ BOBpaCTaHITCM I,IHTe}ICUBHOCTII, HLI IIOTOI(OM IIaCTI{q BLICO}{I{X DHep-
ruii.
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. @nr. t. Ipa{uxr xoAa KpururlecRux qacror cJroft Fz Bo BpeMfi BcIIhr-
ItreB[(CnilOtrrHrre r{pr,rBEle) rr ycpeAEeErrolo xoAa I{pIIrIIqeCI{IIX !acror

.,j:i"H,*Hi:lJ,:"jI::i"H:il1il:"';,:,'Ji:'.,

2. O6tacma E uonocfiePot

flna ana,nU3a IIoBeAeHttfl. Clrofl- B uOnoC{epbl Bo BpeMa IIpOTOHH},IX I{ I{e-

IIpOToHTTEIX BCIrbIrneH 6rrno npooeAeuo CpaBHeHI{e BrICoTuo-qacroTHLIx XapaH-

TepIICTI{I(, IIOJIyqeHHLIX BO BpeMfl paCCMaTpI{BaeMLIX BCIIbIIIIeH L{ 3a HOHTpOJIb-

ur,re 4uu. 3a Hontpo,nbl{ble AHrl 6panucs TpI[ AHfl Ao lI TpI{ AHfl trocJle BcIII;r-

mex.
tr4a paCcuarplIBaeMLIx BCIILIileK n 10 c.ryua-flX HeBoBMorr(Ho 6l;1r10 olpeAe-

lulr ui BoBAeficrBr.re Ha E-clofi r{oHoc+epbr BBI{Ay rIoJIHoro ilorJlolrtreul{fl or-
pa?fieHrrr,l or Z-crofl lrJrtr B0JTeACTBT{e BHpaHrlpoBHrI l{I{}I{eJre}fiaulltrr cflopaAl{-
iarnron cJroeM (ot uem,lpex [porouqh]x r{ urecrll HerlporouHl;rx Bcnr,Iuen).

Bo nperur rrporoHuoit acnr,rurxn \22.YIII 1958 r. Ha6JrloAaBxreecfl r{BMeHe-

ur,Ie arextpoHgoit HoI{qeIIrpaIIVv E-cilofl noApo6Ho orrlIcaHo B [11] It IloaroMy
He paccMaTplrBaercfl HaMrr.

ffu {1ry.'2 1rpeAcraBrreur,r r{crroJrr,BoBaunbre AJrtI aHar]I{Ba rpa{lrxll. fIo ocn

bpAugar orJroH{err},r BHaqeurrfl npur[rlecxr{x qacror E-ctog g.nx 4uer1 BcrIbIIrIeK

(cunouruaa HpIIBafl) I4 ycpeAueHublfi cyroqHr,rii xo4 .Hpxrrlqecnllx 
qacror cJlo.fl

b, nrr-rugflenurtrt no l(oHrpoJIrHLIM AHflM (uyuxrup). BepluxalrnllMll IIITpI/I-

x0BLII\II,I JII{HI{.fiMI{ OTNIeqeHLI I\IOMeIITLI HaaIaJIa I1 KOHI{a BCIIbIIIIeH.

, PaCcUorpeHL{e IpaSIdItoB II6I(aBLIBaeT, qrO BO B}leN{fl qeTblpex [pOTOHHrIX

(3l.VIII, 03.IX, ZL.IX v 24.XI 1957 r.) r,r AByx HerrporogHr,Ix BSTILIITIeH

(tZ.X 1957 t.. rr tl.VI 1958 r.) BaMergr,r BoBpacraHI4.rI u rocrreAyprluir crlaA r{pr{-

trrueanr* qagroT E-Ctos HaA yCpeAHeHHbIM CyTOqHLIIVI XOAolrI. O4uanO Bo BpeM.E

Bo[brrrr6l,I 24.XI 1957 r. Ha6Ilo4aercfl orleH], Heauasureirbuoe Bo3pacTalrl4e

rtpr{rr{rlecHofi .Iacto'rtr, troaroMy eToT e{{eHT BbIsbIBaer Sonr,uroe coMHeHIre"
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//t,uat /2

J

@ur. 2. lpa$uxu xoAa Hprrrurrecxr{x qacror ctros. E Bo BpeMr BctrBr-
men (cnuomuble KprrBbre) r.r ycpeApeuroro xoAa mpnrlrrrecflux sacror

cJros. E no r(oErpoJrbuFrM 4uxrvr (mrprxoarre)
a - trporoHr.rbre BcrrbrrflHr,r; 6 - Hefipororubre Bcrrblrurrr

Ha6lro4aelvrbre BoapacraHr4fl eJIeKTpoIrHoft rIJIornocrrr, BoBMo)r(Eo, BBrB-
Barrbl TeM, qTo eTu Bcrrbrmr(rr 6rrnrr na SaxoAe Conuqa, tr IrB-3a yBeflllqeHufl oII-
Tr4qecfiofi ToJrtr$4 rroEr4Br,rpyrcrqee uafiyqeEr{e Bclrbrlrreft IroIJroTrrJrocb Ea Bbrco-
Tax ,E-cJro.E. O,quano aro BoBpacrarrue sJrexrpour{oft xonqenrpaqr4rr Mo}r(er
6rrtr BbraBarro v Aocraroquo r.trriencr,rnnofi 4ruunoroJruoBoft paApraqrefi
BcrlbrlrreK. Or{orsareDHoe peue}rrde Mo}nHo 6y4er rrprrH.flTb nocJre aEaJIr{Ba
6 onrurero exctrepr{MeuTaJrr,Horo MareplraJra.

B ocranrsrrx cryqa.Ex (cu. {rar. 2) ra6nro4aeMbre ornJroHeHrrff r(prrrrrqe-
cRux qacro' E-ctos. 6rrsarcr HaK rroJro[rr4TeJlbHbrMr{ (uporonuan BcrrbrmKa
02.IX 1957'r., Eerrporouua.E Bcrrbrrrrna 05.V 1958 r.), tan n orpr,rr{areJrtubrMrt

' 1L
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(nporounar tscrrbrruHa 19.X 1958 r., HerrporoHHafl BCTIEIuHa 09.\rII 1957 r.)
oTHOCrrreJrbHo ycpeAr{erlHoro cyTosHoro xoAa,

I4s auanusa Bcero encrlepr{MeuTaJlbHoro MarepI,IaJIa cJleAyer, aITo B BoB-

4eftcrenu tra E-croft uonoc$eprr flporoHHr,rx rr HerrporoHur,Ix BcrIrIIrreH rIpI,IH-
qr{ilI{aJrbHr,rx pas,nnur,rr,i ne na6lro4aerc-fl, rIpI{qeNI Kar( [porollnble, TaIt lr He-

rrporoHurJe Bctrbrrrrxr{ He BcerAa BLIBBIBaIoT a{{eHtr,I s E-cnoe uouoc{eprr,

3. O1tacrut' D ttorr,occfiepot

Bo npeua Hexoroprrx xpolroc{epubrx Bcrrblrxex ua Conuqe nlloucxoAflT
BHe;larr{ble BoaMyu{eul{.fl cocroflHl{fl uoHoc+ellbl, BJIer(yqIIe ea co6or"r BoBpacra-
Hlre [orJrorqeuur (rpu cr,rJrbHbrx Bcrrrrrrrxax Ao rroJl]Ioro [cqeauoBeHun) orpa-
lHeHHbrx paAr,rocr{rHanos. Ero BospacTaHI{e [orJIorrleH]Ifl paAlIoBoJIH BO Bpe-
Mfl Bcrrbrruer o5t.scngercfl BHaqr{TeJrbHr,rrvl yBeJrr{qeHr{eNr r.roHlIBal{rrlr s o6fia-
cru D uouoc{eprr or noa4ertcrBr{fl peHmeHoBcxoro uBilyqenI,rfl BcnDrure( [121.

_au
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3. I'parpr,utu oruocllreJrbrroro IISMeuerrutr SJIeI{rponr'Iou (oHqeETpaqxEI
BO tsPeMfi IIPOTOIIIIbIX BCtrLIItre(

v9

/6/5/3

(r:rr.

q

4

?

,|

J

?

z

I

2

I

I
I
I
I



4

,. 3

2

13 t,vag // t,qax

.l_
/4

(Dur. 4. Ipa{rxz orEoc?rreJrbEoro uaMeEer{rra onerrponroft
noEqeETpaqr4tr Bo BpeME setrpoToEEbrx BctrbrmeK

O4uuu lrB VeroAoB r,rBMepeurrfi rrorJroq,eur{fl .flBJr.f,ercrr MeroA perrrcrpaqrrrr
MrltHIltMaJIbHbIX. qacror otpaxterurfi [13]. Sgas upeuennoft xOA lmn B TerreHrre
BcrIBrmRI{, MoE(Eo orleulrrb orlrocr4TeJlbuoe rraMeueHrre EJrer(Tpontrofi KoErIeHTpa-
qrru D-o6fiacrlr B oror rrepuoA [13] uo Sopuyre

(1)

rAe lmtn (l) - snaueHrre r,l,rnr,rN{anruol1 rracrorrr orpa}r{eHr,rfl Bo BpeM.fi BcnrJrrr-
r(I{i f6i1i (0) - ycpeaHeHHoe BHaqeHI{e r{I,IHruvlaJIbHoi,i .racrorrr orlla?r{eHr4rr
rro noHrpo"TrbHbrM AHflMi lr: 1,5 Mery - rr4poqacrora.

3ro cootsoueul{e 6trno ncuonr,BoBaHo upu o6pa6orxe Er{cnepr,rMeuraJrrr-
Hr,rx AaHHbIx, [olyseHHr,rx Bo BpeMfl I{ccJIeAyeI\Ibrx IIpoToHHr,Ix 1I HeIIpoToH-
HI,IX BCIIbIIUEH.

Ha {ur, 3 upuno4atc.fl rpad)}Ixr{ orHoclrreJlDHoro r{BMeHeHr'rfl DJreHTpoH-
noli xonqenrpar{rru Bo BpeM-rr nporo}rHbrx Bcrrbrruex, Bbrqr{cJreHHLre no {opuy-le (1). Beprraxarr,uriMrr rurplrxoBbrl{r{ Jrr.rHr.r.sMr{ orMerreHo BpeMfl HaqaJra rr
KoHr{a Bctt];rttrex B Jrr,rHr4r4 Ha.

Har nu4uo I{B [pr,rBeAennrrx rpa{r{KoB, ecrl Bcrrbrrrrmr,r, B];rBBaBrrrue r{ou1-
uure (yoe;ruqeHlre fiorJrotrIeHrrrr orpa?fieHHbrx paAr{ocrrrHaJroB BIIJrorr, Ao noJr-

3l otwllrze.

:I Nt3 t+ lt
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Hor.o ero uoqeBHoBeHuf) a{{exru s D-o6nacru (03.VII 1957 r' u 23.III
{958 r.), tro, c Apyroft cropoul,i, ecrr,BcrIbIIxHI'l, AaBIrIr{e yMepeHl'Ibre (28.VIII u
31.VIII 1957 r.fu cna6r,re b66exrr, (02.IX 1957 r. rr 19.X t95B r.). Orcro4a_c;re-

Ayer, rrro B Bo3AeitcrBlrrr Ha' 
'D-ctroi 

lrouocseprr rporol{H},rx BcrIEIl[cH sa6lm-
[o"ta, rocrerreHHblft uepexo4 or cl,lJlE,Hbrx iffiexron I{ yN{epeHHbIIrl rt c,na6nnr'

I{a S:-. 4 upune4enir rpaSuxn lIBrIeHeH,LrI 1/(4/1f(0) s D-o6nacur rIoHo-

CSepr,r Bo BpetlttHenporoHHbIX BCIrIIJIeI(, paCCtIIIraHHbIe IIo r:Ori rxe {OpUyne-
Cpanutaaax {ur.. 3 lr 4, Mo;fiHo BLIAerE,, rlro aMlJII,lry4sI a${exroB cpaBHI'I-

Mbr AJLfI II]IOTOHHbIX II ITeilpOTOHHLIX BCIII;IIIIeH, BbISBaRrui'Ix yNIepeHHbIe I{

cna6ne c{$exrH. 3$r[eHrr,r 03.VII 1957 r. u 23.III 1958 r. cyuecrBeHl{o
60nlure, no ,ro40 0TI'IerI'ITt,' rITO 3TI{ TIpOTOHHIIe BCTILIuHII 6r'r'rn neo6rrqai',rnO

r,rorrlHbrMr{ (6arra 3').
PaccuarplrnaeMbre e{Qexrlr r D-o6nacrlr lronocrfepEI TINIeJTI'I ]Iecro B pa3-

rroe BpeM.fl CyTOr(1 r. e. npl{ paBJIntIHLIx BSHIIr}ILIX paCCToflHlIflX COlUqa z.

Itan cne4yer r,re [11r], aNrrr.rrr.rryAa a{$eHror s D-cfloe BaBrlcllr or seHrlrHolo
pu"Croorrrt Cotruqa. lloarouy'4ns 6o.,ree rII{areJILHoro aHaJIlIsa neO6xo4lruo
fl]ltrBecrr{ o{Sexrsr or paccMarptrBaeMLrx rporour{blx rI rlelporo}IHlrx BcrIbI-

ruCH It oAHOIIy BelIllTHOlIy paCcTOtIHIIrc Co.rsrla. [.nn atott I{eJM rro AaHHLIM
rnrpoeofi certr r{ouoc{epnr,rx cranqnli 6r,rnr.r paccclr{TaHbl BHaqeHI{.,{ orHocl{-
Te.rrr,Horo lrlMeHeHrr.fl anextponuoi,r nonqeHrpaqrrr,r B MaKcrIMyMe aS{en:ra 4,rx

1'2 Bc[],IIreH' rIplIrIeM or Hax4oir I'I3

Bcrrbrlrrex e${eHr Ha6[IoAalcfl na 10-
15 uouoc{epHr,Ix craHllr{.flx. Ha ocuose
erlrx AaHHbIx 6r,rna rrocrpoeua ycpeAnelr-
Hafl r{p}rRarr r,rBrreHeIrI4.E /f(l)//t/(0) B MaH-

crrr{yMe a{$exta B BaBr{cl{Mocrr{ or BeHlIT-

HOrO paccroflHrlfl cOlUqa.
IIa $ur. 5 npunognrcfl BclroMorareJrb-

nr,rii rpa([lrn, paccunranunfi AalrrrriM
r,IeroAoM. IIo ocrr opAI{Har orJIoEteHa
BEJII'IqI4HA I, PABHAfl OTIIOIIEEI{IO OT'

EOCTTTeJIbHLIX AJIer(TpOHHr,rX r(oHI{eHTpa-
qnrl, t. e.

rV (r)max/ff (0)z,o

1\/ (4n.*A/ (0L '

Comrqa
a fro ocrr a6cqncc orJroxteHr,I BHarIeHrItI z.

C rroMotqEroEroro rpa{ura aMnJII{ryAbI e{{enror paccNlarpl{BaeMblx

BCrIbrmeH 6r,rnn upr,rneAeHbl K oAHOMy BeEIITHoMy paCCTOflHI{Io COluqa z:0".
flo.nyuss*ore peeynr,tarLl [pI'tBoAflTcfi B ta(tt. 2.

6 ta6n. 2 ,"rurrrrr*r, pacrloJroll{eHbl B nopflAr(e y6r'rnauur I'IsMeHe-

Hr,r.fl oruoc1rrenr,noii aneHtpouuoir Houqeur:paqlrlr //(f)/1/(0) n rlaltcIIlIyI{e
aS$eHra. flpl,ruerrr uar,r6orruee BHaqellr{e 1f(0//'r(0) or Herporounoli ncur,rru-

fitr collMetrIgno c nar,r6otbrrlrM, erriclepl{r{eHTaJlbHo onpeAeJreHHbIM .II{0JIeHHIJM

aHaqeuuer{ I'r(r)ill(0) or rlporollHotl ncusrtuHl1.
l{e ra6r. 2'c,ne4yer, rlro Beiluquue 1/(l)i//(0) ala uporonuofi BcrIbIIrI-

Hlr IvIoltiHo no4o6parr, collSMepLIMoe BHaaIeHrIe &I{IIJIIIT}IIJ B MaI{cI'Il'IyMe

a{$ex. a 71ro t "rrpotouloir 
ecu6rlxHn. Cpanuunaa $lrr. 3 t lt u pe3ynbrarlr

'.,6,.Z 
(cro.n6qrr 

-4 tr b), lrolr{Ho Br,rAerb, rrro aMrrJrr{ryALI o{{erron y
rrpororrErrJx BctIrIIrIeH B CpeAHeM Hec!(oJIbno 6onslte, qeM y HerlporoHqbrx.
Ta6oe pa3Jprqrre MolnHo o6rgcnr,rtr BaBLIcI,IMocrLIo Berl,rqfiHrr e{r}enra or' 6an-
Jra BcrrLrrurrr, Tar( Har{ uonoc{epnr,rc e(l{eHrr,r xpouoc{epnrrx BcrIbIIreH BHarru-

TeJrbHo BoBpaCraIoT IIo N,Iepe yBeJII,IqeHflfl r,rx 6alnon [15]. Paccuarpl{BaeMble
rrporoHgble BSIILIIIIKII (crnr. ra6.ir. 2,^ rpe'r'ltIii cron6eq) BLIooHI'Ix 6alnon, a

HenporoHHLIe BcIIbrrxHIt (clr. ta6.u. 2, mectoii c'ron6el) B CBocl\I 6o;r6un4n-

crse 6anJra 1+ r,rllr 2. Cne4onareJlbno, peaxoir rpaHlIIIIi Melr{Ay rlporolrHlilivlu

B0 z'

<I\'r. 5. lpatlux orrrotllreJrLlroro
l.tSMCrreHlrrl oJrer{Tporr}Iot{ Holrqe}rr-
pa\lrrr B r\rancllMyt\{e atf$cnta n aa-
J]r,ICrrMOCTII OT SCIIrITlrOrO paCCTOfl I{rIfl



Ta6r:,r'r\a2

lf DoroHrrr,re Ilcr(Lrtfi HII IIen poroHHrJe BcrrrrrrrrHrl

z, epad
N(l)max
I'gtolr:o

N(l)max
N(o)r:o 6alrt z, apa)

23.rrr 1958

03.vtr 1957

3T.VIII
24.Xt
03.rx
22.VIrr 1958

2t.rx 1957

28.VIII
i9.x 1958

02.IX 1957

30.vI

llorirorqe-
HIIE

)
14,3
,rl c

9,2
8,8
8,7
8,4
6,1
4,2
3,45

rrll rsrsz

t7.x
07.IX
13.VIrI1l958
r4.Ytr 1957

1 6.X
05.v 1958
11.VI
I9.VI
18.IX
09.vrr 1957

6;
68, 5

68 ,5
74
o/

ti3
57 ,5

r'l-

ol

a)

?

J

2)-

2+

2'r

t+,s
/,b

7'0
5,8
5,1
4,8
lt r3
4,2
3,5
J r/

B;
60, 5

44,It
JU, J

D1

30 ,5
47

22,5
41t

23,5

;
2

1+

2

t+
lr'
2

tr-

3

1+

tr rrLrrrporoHHlrlll BcrILIIrHar{It [o BoSl(eiicrB[Io Ha D-o6lac'r'l I'Iol{oc{epli He

Ha6[roAaercg, 'faxlru o6paaolr, Ha ocHoBaHuu rroryqeHHllx peayJlbraroB lvloifi-

Ho tlpufiT;tr r( 3aI{JIrorreHlIIo o roM, tITo rIo cBoeMyBo3AeiicrBl'rIo Ha o6racru 12,
E v D r{ogoc{epbr rrllororrurie r{ Herrpororrubre BCilIJTIIHIT rIplIHIIIrruaJILI{o
HE OTJIUqAIOTCfl.

B aannro.reu[e ctII,ITaIo cBorIM /{o"rlroM ro6JfafoAapl'lrb IO. 14. Hcrruopa
Id A. C. ,(noparuuna Ba rrocrorruuo0 BHr{MaHlre r{ qerrrlr,Ie yria3a}Iurl B npoqec-
ce pa6orr,I.

10 4ena6px 1f)63 r.
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Ton XXXII, 1964 r.

HET(OTOPbIE CBOffCTBA COJIHEqHbIX ItrYMOBbIX BYPb
HA BOJIIIE 1,,5 n
,II. Z, Iopooeman

Paciuotpenrr 10 uyntonr,rx 6ypr, ux [poAoJrxrr4reJ]Luocrrr, r{BMeEeEtrE Me4trauuoro
IroToaa E BcrIJrecRoB, yEaBaEBr rpy[rlBr rrflTerr, c r(oropr,rMrr MornEp cBfiSaTB paccMarptrBa-
eMbre uyMoBrre 6ypr.

flo4cuzranrr BefitrstrEbr ArrarpaMM EatrpaBJreEnocrtr AJrE MeArIaEEoro troror(a u AJrg
BctrJrecr(oB trpfi ]rqere trorJrorqentrfi r peifipaxqrr, a rar(]r(e flprl EartrtrtrE ueo4ropo4uocrefi
B HOpOEe.

Iloraaauo, qro.A[arpaMMbr rrafipaBJreauocrr.r AJrE BctrJrecror n 1,5-2 paaa rrrffpe,
seM AJIE MeArrarrEoro rroToHa. 

.

SOME PROPERTIES OF SOLAR NOISE STORMS AT 1,5 M, byZ. L\uroustaaga.-
Ten noise storms have been studied. Their duration, variations of the meclian flux and
bursts ancl the spot groups which can be connected with them are considered.

The directivity diagrams for the metlian flux and bursCs are tletermined taking into
account absorption, refraction and the presence of nonuniformities in the corona. It is
shown that the directivity diagrams are broader for bursts than for mericlian fluxes by a
Iactor of 1,5-2.

Bnegenue \

Illyyonrre 6ypu uanecrrrrr co BpeMeurd rrepBbrx na6nro4eulrfi pa4uouary-
qeulr.r Conrqa. It nacrorqeMy BpeMeurr paailr{qubrMrr r,rccJreAosarerstru co6-
pan 6onrmoft uar:epr,ran ua6rrogeuuft, reu He Meuee fipr{poAa sroro trpo.flBJro-
Hr{fl coilEerrnofi axrlrngocrrr Ao cr{x trop ocraerc.fl lre.flclroft. ?Iasecrno MEoro
pa6or, B noropbrx flpoBoA.flTcfl uccJreAoBaHrrfl HaK orAeJrBubrx KoMtroHeET
ruyuonoft 6ypra, rax r,r Bcero uaJryneEufl B rIeJroM. Tax, n pa6orax [1, 2l upo-
BeAerro [ccJreAoBaur.re roHnoft crpyr(rypbr uryMoBbrx 6ypr, rax HasbrBaeMbrx
(([rasxoB)), n pa6orax [3-6], B noropbrx r,rcrroJrbByrorca unrep{epeuquouEbre
a rroJlflpr.rBar{rronubre na6nro4enua, uByqeHbr rrcroqurlr(u trryMoBbrx
6ypr.

Illyruonrre 6yplr lrrueror rrpoAoJr?r{r,rreJrbHocrr, or Hecr(oJrBHrlx qacoB Ao
Hecl(oJlbr(rrx AEefi; ux r{HTeHcr{BHocTb, HaK IIpaB}rJrO, [OCTeIIeHrrO HapaCTaeT
AO MaHCI4MyMa, a BaTeM IIJIaBHO CIIaAaeT. TaXoft XOA T,THTeHCTTBEOCT?r MO)nEO
o6t.gcnurr HarlpaBJleHuocrbro ucroqHrrxa paAr4ouBilynenr{fl, a rar(E(e rrorJro-
qerrr{eM paAr.rouailyqeur{fl coJrueqnorf nopouofi Ha tryrrr pacfipocrpaueur{.a
or rrcroqHl{Ha x 3eMile, OtnocrareJlbHo Beil[ru4Hbr yrJra HaupaBJrelrHocrrr cy-
r{ecr6ylor paBiluqur,re MHeHrrfi. B [7 J nanpaaJreuuocrb cqtrTaerc.r yar(ofi,
c yrJIoM s 10'. Ipynna rlccJleAoBareJleft [8] cqlrraer, qro HarrpaBJreuEocrb
rlqurpoB paguor4ailyrrerrr{.a Mo}r(Ho rrprrHflrb upu6rrasrarelrno 60o rro noJro-
nunnofi Morr{Hocrrr. Boree mupor(afl HarrpaBJrenrrocrr naft4ena B [9] lrs
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arvrrrrrr,rryA BcrrJrecxoB rxyi\,roBofi 6ypu. B [10] nls paAr,ror{eHrpon co cna6r,rlr
rlalyqeHtleM (no'rox MeHr,rrre 2.70-2t emln2.az7) uonaaano, qro ugflyqeHr,le
YMEHI,IIIAETCfl HA IOJIOBI,IHY, ITOIAA AOJIIOTA qEHTPA PAAI,IOAM}ICCIIII HA COTUqE
MeH.flercfl or rryJrfl rpaAycoB 4o 40".

Bce otlr AaHHLIe Hecr(oJTbno pasHopeq[Bbl rr rpr{MeHrrN,rr,r Jrr.rrr]b r( olrpeAe-
JreHHbrM rpymraM r4croqHrrr(oB paAuor3flyqeulr.s. Hr,rrxe (paa4. 2) upuno4r,rrca
o6qr,ri,i ar{aJrr4B HanpaBJreHHocrtr [ryMoBr,rx 6ypr, rna soJrue 7,b at.

1. O6u1an xapar(Tepr,rcrr{Ra [lyrronr,rx 6vpr,

,{aunsre ua6rro4eur,rr"r, upr.ree4eHHrJe B oroi.r cra'rr,e, 6l,r.rrrr ltoJryrregr,r B
ftp_rrucHoit acrpo{ualrvecnor,i o6cepnaropr,rr{ B rrep}roA c flHBap.rr uo 

-oxrg6pr

1958 r. Ha paArroreJrecxorre c x: 7,5 ai. r\nrenua paAr,roreJrecxona cocroflJra
wa 3l clrn$aaur,rx nu6paropon Lr r,rMeJra ArrarpaMMy HarrllaBJreHuoc:rr,r Bo x
X 11" no uotonr,rsuort Mou{HocrI,I [11].3a yxaaaunrrli [epuoA 6r,rno eauucauo
10 gryrraonnx 6ypr, HoroplrM l,rbr rrpr,rcBolrJrr{ HoMepa or 1 lo 10.

Stlt ruylronue 6yplr oHaBaJrocb BoBMolr{HbrM oro}r{AecrBr,rrr, c 6orr,uruulr
rpyrrrlaMlr coJrHeqHblx IrflTeH. flna atoro 6rrrra r,rcuo.nbaoBaHr,I AaHHr,Ie o IIoJIo-
)KeHr'r].r paAuor,rcroqHr,rnoB na Ar,icHe co.nHqa ua u2). Ipyuur,r corHesHbrx [r{-
reH onpeAeJr-,rJrr,lcL tro HapraM rrHcrlrryra rDpaynro{epa tl no HapraM ua [13.1.
Ilplr oroxr4ecrBJreul{rl cql,rraJrocb, qro B rlror\,IeHT npoxo}J{Ael{r,rfl l-ler{TpaJlbgoro
MepI,IALIaHa T4CTOqHLTH paAl,rOu3flyrleHr,rfl HaxoALl,tcfl IlprrMep]ro ]raA olrTr4rre_
CITIIM fl,STHOM.

Illyu_oraa !_ypo :Vt l. na.raracs rocrre \3 "ruc (npeua r,rocnoBcnoe) 12 n:n-
sapa 1958 r'. HasaroM 6ypr,r ur,t caluraeivl Tor MoMeHT, norAa rro.rrBJrflrorc.s or-
AeJlblrrrre BcrrJrecKr,r B noJlllqecrBe 5-10 B qac c auu.rrn'ry4oft flop.rrAr{a cpeAHero
ypoBH.fl uBrlrtlsllus Conuqa. ,(anuaa rxyMoBafl 6ypa upo4oJr?fiaJracb go 22 an-
napa 1958 r. OxoH.Ianr,teu 6ypr.r Mbr crll,rraeM rrorrHoe orcyrcrBr,re BCrrJrecKoB rr
BO38parrleHr,le MeAr,raHlroro rroroxa r{ ToMy sHarreultro, noropoe ua6nro4anocr,
Tepeq 6ypeii. llo couocraBJrenrrro orrrrrqecxr,rx r{ paArroAaHHbrx Dry uryMoByro
6yprc uoxruo, oqeBuAHo, cBrrBarb c rpyuroii nsren Js 26. Ro scex cJryqa.sx
HyMepaur.r.fr rpyr[ ilflreH 6epercr uo [13j. 3'ra rpyuna Il.sre]r ua6nro4a,nacr
Ha Ar'rcxe c 11 ro 22 nuaapn 1958 r. u rpoxoAr4Jla qepea r{eHrpaJrbur,rii uep -
Xnan 77 .flr-rBapa.

Ill_yuoean 6ypn N 2 upo4orniaJracb c 24 to 31 flHBap_fl 1g5B r.. Dry ruyuo-
nyro 6ypro Moir{Ho cB.fl3arr; c lpyuuori rrflrer{ Nil 54, Horopan na6rro4iracl ua
AI4cHe c 25 nHeaps uo 3 {cnpa,;rn u rpoxoA}rJra rtreHrparrbHr,ri,r uepr,r4raan
28 xunapa.

.^ Illyuona^ 9.y?u J\I! 3 6nna Baperr{crprrpoBarra u nepr,rofl c 4 {eapata no
12 Seapara 1958 r.,ee Molr{Ho oruecrr,r x ipvnne nsreu N Gg.

.^-pYrtlonan ,6ypa }ii 4 Haqanacr 21 {eupaJrfl }r rrpoAorr}r{aJracb rro 2 uapra
1958 r. 3ry 6ypro N,rolr{Ho ctsflBarr, c rpynuor:i rrrreH J\& i02.

Illynaon-r,re 6ypu J\Ii 5, 6, 7 npeAcraBJrflror co6ofi cMerrrauHJ,re cJryrralr, HorAa
Ha AI'tcHe Colnrla oAHoBpeMeHI{o npr,rcyrcrBoBaJro Hecr(oJrrrno no,roqHrrr(oB pa-
,qI4on3ryqeHr4.fl, usryqeHrrfl noro]ltrx npr4 HarxeN{ cnoco6c perr{crpa[nr{ rre
rrpeAcraBJr.Eercfl BosMolt{HtrMpaBAeJrnrs. Taxoso ffie rroiromeHr,re c IxyMoBofi 6y-
per,i Ni 10.

_ Illynronaa 6ypn J\i B 4nr,rracr, c 28 anpeJr.rr no 10 uas lg58 r., Mar{cr{MyM
6ypu npnxoAr,rrcfl na 1-3 nra.s. Ee Molr{Ho cBflBarb c rpynnoii r'reH N Zi3,
npoxoArrBureii qeurpa;rtur,rir nrepu4uau I uas 1958 r.. Illy,uonax 6ypx J\li g
rrpoAorrlr{aJracr c 26 uroHfl rro B r.rron.E 1958 r., ee MaKCr,rMyu 6u.ir 5 lrrctn. 3ry
l[ryillglylo 6ypro noxuo, rro-tsr{Ar4MoMy, cB.rr3arr, c l.pyrnort J\! 10 (nyrraepaqrra
uo 112l), Horopa.fl 6rua 5 lrrons s6rr.rBr{ r{er{rpaJrbHoro MeprrAr,raHa.

Ha {ur. 7 g,x ruyuonoii 6ypu N! 4 lrao6paxeHri: xoA d*rrrrrryAo, BcrrJre-
cxon (a), xoA r{eArrauHoro roror{a (6) tt xoA rrr.{crra Bcrrrrecr{oB (a). Itarx4oe
SHaqeH[e [oroHa fipeAcraBJrfler co6ofi MeArraHHOe SHarreHr,re za I uac; IIo octr
a6cqncc orJrolneHr,r Aara rr BpeMfl na6uro4eurafi (npenrn N{ocnoBcnoe): uo oclr
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Onr. 1. Xo4 ruytronoii 6YPu j\i 4

a-MaHcIIMaJIIJIIa'IaIIIIJIIfI,Y[aBcIIJIccl{o8,6-IIe[uaII]lbll"InoToli;s-}ioIfltIecTI]oBoIIJICCHoB

opAI,lHaT:AJIflBcIIJIecI(oB_ItoJIuqecTBoBcIIJIecItoBBqac,AJIflaMIIJII,ITyAI4
r,reArraHHofo ,ororiiu - "4r{Htrrlbr 

10-22 smlnz.et4. Taxtte E{e I'pa{uHI4 6buln

IOCTpoeHLI AJI.fl BCex AeC.gTI{ IuyMOBLIX 6ypb'
I4', pu""rorpe,r{f arr,rx rpa+r4noB Mo}I{Ho cAeJlarb cJIeAyIotr+Ie Br,IBoAbI'

1. flnntenrrro"ru ,rpo4oJr]nr{reJrb}lllx lxyMoBbrx 6ypb cocraBJlEer B cpeA-

ueru 7-10 4ueii.
2. MaxcranaJrbHrrre Beil[rruEf,r MeATIaEI{OIO IIOTOI(a uflu [Bilytleulra $ona

Ail.rl pasr[qHblx 6ypb pa3ilr{cHbr' B paccuatprlBaeMDlx cilyqafx B MOMeHT

il"""ri*V*u Oyp, in6aranuuit rroror( 
^octurau 

3-15 s,aqeHr'Ifi rroror{a' no-

ropr,Iii 6uro ,upa"rcrpl'IpoBar{ Ao HaqaJIa 6ypu'
3. Maxcr.6raJrFHa.fl aMrrJrr{ryAa BCTIJIeCKoB B rlepr{oA uryuonofi 6ypu ua-

6nrOgaeTCR B TOT MoMeHT. I{oIAa aItTI{BHa.fl o6laCtr, HaXoAI{TCfl n pafiOUe qeu-
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TpaJrbrroro MepI4AI{aHa. Be;r1l.IuHa aMIIJII{TyA6I_XOne6xetCE AJIfl paBJrlqHLIx

6ypr n rpeAelax 7-30 ypoBrreii clloHofirroro cOnnqa HaA IIOBbIIUeIIHbIM Nre-

Ar,raHrrr,IM TIOTOT(OM; ecJTI{ 
'fie 

cqilTaTr, oT HyJIeBOTO ypoBHfl,- TO B rlpeAe'[ax

L0-40 ypoBHeir croxorlHoro Cornrla.

2. ?Iccte4oBarrr{e HanpaB.rreHrrocrlr luyMonux Sypr'

[nA ntrXCueH]LrI I{aIIpaBJJeHI{ocrlI IIIyMoBLIx 6ypr 6r,rno 1roACsI'lTaHo BJII'IrI-

Hr{e IIOIJIOUIe}III-fl B I(OpOHe Ha I4HTeIICLIBIIOCTb I'IBJIyqeEI',Ifi paAI{OIICTOIIHI',II{OB"

prU uO4CueTLI 6bI.rIII B6IIIOJIIISH6I OTASJII,HO AJIfi MSAI{aHHOIO IIOTOKa I{ AJIrI

BCrrJreCr(OB, Or:genr,uOe paCCMOTpeHI4e uSilyrlegurl {oga II BCIIJIecHoB BbIsBa-

Ho reM, qro, r(a6 aro BuAHo lra $lrr. 1, uonnrueugoe r,r3Jryrregue {oHa Ha6[Io-

AaeTc_fl To.[br(o s6ilusu rIeHTpaJrbHoTo rlleprrAr{aga, B TO BpeMfl r(a1 r'ICTOqHTIK

BCrrJrecr(OB MolKeT Ha6IIoAaTbCfl Aall{e TOIAa, HOIAa CBflSagHoe c HIIM oIITI{-
qecHoe o6paaonauue yE(e (lrru eqe) Haxo[I{rcfl 3a JIr{M6oM'

,(nx yao6crBa colooraBJreHr,rfl AaHHbrx Ha6ilIoAeHuI:I c paC.IerHLIMI{ AaH-

Hbrr\{r.r 6r,IJIo rrpoBel{eHo ycpeAueHrae MeAlIaIrHoro IIoToI{a I{ qI'lCJIa BcIIJIecfloB

rJo AHflM. 3ul'rpa{llxril"" uryruooofi 6ypn J\! 4 nonaeaur'r Ha Sur' 2' l3nu4y

TOI.O, sTO 1la111lr AaHHLIS npeACTaBJLsIOT CO6OI:I 3afMC6 paAUOI'r3[yqeHIIfl' IlC-

XOA.rrqerO Co BCero ArrCHa Co,ruqa, B HeI{OTOpbIX ClyIIarIX Ha saIIlICb IIIyMoBOI'I

6yplr naxnaAr,rBarorofl a{SeHrur, colpoBo}I{Aalotrllle 6on6uue xpoMoc{epHsle
scnbrrxxl4 - 6anra 2 ra sbrrxe. HeHorOpsre II3 HI{x, CoOTBeTCTByIotr\[e BCIJIe-

cI(aM BTOpOIO I,I aIeTBepTOIO TLI11OB, OHaSaJIOCb BO3MOII{HLIM IlCI{JIIOqI{Tr' AJIfl
Broro tlo'gugrr,rnn llzi tt cnllc1y BcrIbIIrIeH !,o4cou l14l 6t;ttn Br'I6paHl'r BCe

B3rlllrm1u Br,Iue 6aJIJra 2, Itoroplre [poIrcxoA?rJII{ B AHrr IxyMoBr'rx 6yps' I{a

0t 23
. | 3,to

6t,dnt,

(Dnr. 2. VcpeAueuulro tro AIrflM rpa-
rlnxu uuc.ta BcrIJrecRoB (rnepxy)

Ir MeAIraIrEoro rloror(a (rnusY)

IIo ocu opEuHar orrolrieHbl coorBcrcrBelr-
IIO qI{cJrO BCrrJrecHoB rI rIoToH B eAI{III{qax
70-22 em]nz . eL+, no ocu a6cqucc - AHtr
(l, coorBercrByer rrpoxolr{Aclrum paAtrol{c-

Torrrruxa tlepeB qeurpaJrblllrii rrrepuguau),

cTperfiaMrr oTMetlelrbl BCnblilrhrr, pflAoll
YHaSaH ux 6arr

I z 3 0 5 t;t.i"t,

-.5-4-3 -Z -l 0 | / 3 4 5 6 7ti'r'\

Qrr. 3, Vcpegrenrue rlo Arrar{ rrop-
MaJrrrBoBaurrrre rpatluIru qucra
BctrJrecr{oB (nrepxy) Ir MeArrauuoro
roror{a (nrnay). 3${ertn Bctrr,rrtren

JIC}TTIOqCHI,t

IIo ocr.r a6cqficc orJIoH{eHr,T Anr (0 
- co-

0TBeTCTByCT IIpOXOr{AeIlI{rc paAr{Orloroq-
HuHa rrcpea rlerrrpar6rrbrft MeprrAr'Iarr);

IIyHHTrrpHaE Hpr,IBas - IipuBas rIorroUIe-
IIUfI IIPII rr: 0,15 RO

-/0
&
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$ur. 1 v 2 oun ycJroBr{o o6oanaqeur,r crpeJrnaMrr; ua Sur. 1, Hporrle 6anna,
yfi aBaIlbI r(oopAI{HaTbI BctIbIIrIe(. Ec;ut ncnr,rmHa coIIpoBo}r{AaJracb BaMeTHbrM
e{Sextorr,r Ha 1,5 /r, ro Ha Sur. 1 eror aS$exr Bbrr.rrr[rrr xax pesHrafi rroAr,eM
Me/lllalruoro rloror(a I,I BcrrJlecftoB B TeqeHr,re 2-3 qac rocJre Bcrrbrrrrxr,r. Tanlre
lleBKr{e cHasnr,r n 4arruerirueM r.rcnJrroqa.nr.rcs (uoxaBauo Ha {ur. 1, 6 nyuxtr.r-
porr). IIo arr,rM lne [pr,rqr,rHaM flo.l{BJrrrrorc.r Br(crpeMyMDr u ua {ur. 2. Hax
rrpaBrrJro, Bce Maxcr,rMyMbr Ha rpaSuxax Sur. 2 Br,rBBaHr,r 6orrrulrl,rr,r Bcrrbrur-
KaMLr. Iocne rrcr(JlroqeHr{a a{Semrou Bcrrbrrlex rroryqlrrucr, rpa{lrxlr, nao6pa-
lfieuHr;e na Snr. 2 uynxrlrpou. [.ua y4o6crBa paccrvrorpeHr,r-rr arrr npr{Br,re
,6rrrra nopuaJrr,raoBaHr,r, T. e. [ocrpoeur,r Hpr{Bbre

Ii - I,)f lrno' - 10,

r[e "1 I - BHarreHue i-fi] (oopAr.{HaTBri Io - rrocTo.rrHHafi cocraBJrfrotrlafl,
,coorBercrByrorqafl crroxofiHoMy {ouy (noxaaana Ha {ur. 2 uyuHrupou);
1,.,,*- Maxor{MaJrrr.rarl opArrnara. t I i

!,ra ncu,recnoB BeJrr,rrrr4na 1s panr.ra HyJrro, TaH HaH Ao Haqara uryuonorl
6ypn ncnrecxrr orcyrcrnyror. Taxlru o6pasou 6r,rnn uoryqeHbr npr.rBbre, rrBo-
6paxeuarre ua {ur. 3. Har Br.rAHo ue Sur. 3, ua rpa{r.rr(e BcrrJrecxoB r,rMeerc.rr
MrrHr{NryM. Ou csrraaH c reM, r{To B aror AeHE, 6LIJI oqeHr, sbrcoxui{ ypoBeHb
nBJryarenr.r-rr $oua. Dro .flBleHrre BcerAa npr,rBoAr,rr x ueo6xo4r,rMocrr{ r,rcrroJrr-
SOIIaTb HI,I3l(yrc TIyBCTBI,ITeJIbHOCTL aII[apaTypLI, ll3-3a rIeIO BCUJIeCHI{ MaJIOI-I

,aMrrJrr{ryAr,r rpyArro BbI[eJII{rb ua o6qero $oua. }tpunrre {lm. 3 orpaxraror ro
r,rSJryaleuue rrcroargr{noB ruyrraonoii 6yplr, Horopoe Aocr}rraer' 3elrnr,r. Ha arou
'IIyTI,I rlacTb paAI{oI,ISJIyareHI,I.fI IIoIJIOtr{aeTc.fi co,nne.IHoIt xopouoli. Y-Ier aroro
norJrotrIeHr'rr, 6ut llpoBeAeH rro MeroAy, r,rBJrolr{eHHoruy n [15J. ,{nr aroro 6rr.na
rroAcqrlralra orrulrrecxa.fl roJIU{a tv c yqeroM pe{paHqun no {opruy.ne ue [16]:

t, --Q(v, ?'")2f -+),+,;"\/ t- #
r'4e rp(v, 7,,) - Syuxqux, olpeAerlaerllafl roJlr,fio.racrorofi v (n uaruert cryqae
200 114ery) r{ rerrrreparypoii xopo*br 1'e, Koropafl rIpI{HI{MaJract panuoli 10c
rpaAycoB; lV, - erex'r'poHua.fl KoHIIeHTpaqrIt{, Koropa.s 6r,rna pacctlr{TaHa ro
r{oAeJru Bayla6axa; r0 - Bbrcora ucrorIHI,IKa Ha,l1 Soroc{epoit. Br,rparreur,re,
'cro.rrrrlee rroA nopHeM, yrlurlrBaet peSpanquro nyueii B colHesHoI:t xopone;
'p 

- paccrorrHr,re paccMarprlBaeuoir rorlHu (r,rcto.rur.rxa) or rIeHTpaJIbHoro
Mepr{Ar4ana; r - paccroflHue ucrotlHrrna or IIeHTpa Connqa; n, - rronaaareJrb
mlle,rroMireHr4fl cpeAbr, Horopr,rii Moir{Ho npeACraBlrrb B BIrAe

4fiezi\ 
etf.-I--rtr,,

TUe e fi nL - }Apfll, r.r Macca sJreHTpoHa; Iy', - a,neHrpoHHafl r(oHIIeHTpaqI4fl;
(') 

- KpyroBaf qacToTa.

IIo auru {oprraynau 6r,rno uonyueuo ceuerlcrBo KprrBblx r, : l(p) rp}r paa-
.rurrHr,tx flocroflHHr,rx sHaseHuflx 7"6, H& noropr'rx ua6lro4alorcfl IIeHTpbI paAlro-
r,raJryqgHrrr. Peayrr,rarr,r npI{BeAeHbI na $nr. 4. IIo arI{M AaHHbIlr 6rrnu uo-

crpoeHr,r KprlBr,re rrofJlorqeEr{tr e-ru. Ha Srlr. 3 nanecena rIyHr(TI,IpoM ItpI{BaE
Iror.-IoxleHl4fl npn r'0 : 0,15 .Ro.

Ilpra couocraBJreHr{r{ AaHHrJx {r.rr. 3 c HprrBbIMI,I [orJIoIrIeHpIfl or(aaaJIocb,
qro, 1pr.r{ roro .rro6rr roryrreuur,re AarrHlre ua6nro4eur.rrt Mo}nHo 6r,r.ro o6tsc-
HI{Tb roJIbKO IIOIJIOIqeHI,Ie}I B I(OpoHe, IIy}I{HO IIpI'IH.flTb BLICOTy I'ICTOqHUfta paB-
nort 0,01 R6 na4 {oroc$epofi, qro rlporl{Bopeql,Ir na6nro.qenraau. Px4ou an-
TopoB l4-7 1 orMeqeHo, qro rrcrorrur{r(I{ paAuollailyqeHl{rr MerpoBbrx BoJIH

rraxoA.rrrc.rr Ha Bbrcorax 0,15-1,0fi6ua[ {otoc{epoft. Cne4oaateJlrrro, rIoJIy-
nraeurrfi r{B Ha6JrIoAeHnfi xo4 }rrrrerrcr{BEocrl{ rlryMoBoir 6ypw o6t.acuur:r rorr,-
r{o oAHr{M rrorJrorqeul{eM HeJIEBfl. O4uano cJreAyer orMerllrb, qro tIpuBeAeH-
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HLIi.i Bblrue pacser rrpeAtroirar.aer c$epu.recxyro oAHopoArrym xopouy. B uo-
cJIeArIee BpeM.fl norrBuilflcb pa6orbr, B ltoroplrx roBopr{Tc-rl o roM, rrro r{opoga
He flBJlrlercrr oArropoAr{orli, a cocrorrr IrB orAeJrbl{r{x nyvefi, IroronoB I{ T, A.
[77 , 'fi]. Tor4a aJler(rpoHnarr r{oHueHrpar{rr.rr BAoJrb Jryqa BpeHr4 n 6yger nz-
MeH.qTLC.fl HepaBHoMepHO, qTo CyqeCTtseHI{O IISMeH}IT IIOI.TIOII{eHIIe, a raK}I{e
pe$panqrrc, Id B noHeqnoM cqere t, 6yger Apyrr.rM. B t16] npoBeAeHa oueuxa
crerleHl{ HeoAHopo4uocrr,r rryreM 3ar{eHril HBalpara cpeAHeri /[, na cpegurlfi
HBa[par /y'r. Tor4a cTeireEb HeoAHopoAHocrr.r HopoHr,r yc.'roB]ro 6y4er xapax-
repr.rBoBarbcrr nennqr.rsoii r : X!11N 

"1r.

0.4 a6 0,8 /.0 /,2 ta p 0,2 0,tt 0,6 0,8 /,4 t,2 I.L

Sanrcruocrr, onrrlsecttor:i ToJr[{u rv or paccrorr]lr,rrr or rlerTpaJrLrroro
McprrArrafla p 4rn ),, : 1,5 n

Ar" yrrera BJrr{flrrr4ri rreo4rrolloltHocrefi ua rrorJrorqeur{e paAr,roBoJrrr B

co.nnesuorl HopoHe 6nulr paccul{raHbr r., Arrtr cryqaeB a : 5 n ax : 10. Cono-
CTaBJIOIIIIC ItpIlBbIX IIOIJIOIqOHII-fl, UOJIyTI0HHLIX [pl1t STLIX BIIaqeIII{.flX, C AaII-
HLIMpT Ha6Jlro4eulrtlt ilor{aBaJro, q'r'o u B aToM cJlyqac HaI{BbrcIra-E BbrcoTa ocra-
ercrr orreHb l{aJroii (0,1-0,15 /?6) ua4 ypoBrreM {oroctfepu. Cne4orarerr,no,
Nrolr{Ho cAeJIaTb BbrBoA, qTo [olyueHrloe r.r3 Ha6flro/{eHr.rfi lraucnerrue MeArr-
aHEoIo froroHa B xo/{e uyl\[oBoii 6ypu n [peAlroJro]r{errHr,r rreHarrpaBireHrroro
usiryqer.uI-fl llcTorrH]txa o6tncur,ms ToJIr,Ho Irot'JIotr{eHr{eM B I(OpOHe, Aa}I{e
c yqeroM r{eoArropo/{Hocreir, rrcJrb3rr. Orcro4a cJreAyer, rrro paAr{or{crosHr,rr{
o6na4aer HarrpaBJrer{Eocrrrro rrBilyrreHufl. Errno uponcl{euo onpcAeJre]:rr.re Ar{a-
rpar\{Mr,r HarrpaBJreflrlocrr{ rlo BcrIJrecnar4 I{ no MeALrarrHoMy rrorolty. fIo rpa-
{uxau rpur. 3, a rar{Ere HprrrBrir\{ [orJrorr{eHr.rrr llfl l]aaflusHr,rx $ v ro,1fiilo
fioJlyqer{o, qTo IT0TLIHHa'I IMrpanlr{a }ra[paBJre]rHocTl,r prcTorrHl{Ha paArroI,rS-
JI)/qcHI{fl r{a 1,5 .44 3a cser rrorJro]r{eHr{rr B nolloHe cy}fiaeTc.fr.
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Pac.Ier Ar{arpaMMLr HaIIpaBJreHHocr[ AJr-rt BcrlJrecr(oB Bo Bcex cilyqa.Ex
BeJrc.fl rro qIacfly BcrrJrecr(oB. Ha {ur. 5 lrao6pameHbl HopMaJIrrBoBaH}r];re Hpri-
Br,re qr{cJra BctrJrecr(oB r{ aMrrJrrTTyAbr BcrrJrecxoB AJr.E ruymonofi 6ypu Nil 4.
ConocrasneHrre AlIarpaMM HarlpaBnenuocrer:r ro rllrcry BcrlJrecr{oB r{ rro ar,I-
[JrrrryAaM ({ur. 5) [or(aaaJro, rrro, rrecMorpfl Ha Her(oropoe paaJr[que n {opue
r(prrBbrx, BeJIrr{r{Ha ArrarpaMr{r,r Ha[paBJreHHocru IIo nononnnrlorl MorrlHocrr.I
r,r BeJII,IsIIHa Ar{arpaMMri HarrpaBJI0rIHocrIr rro HyJrfM AJr.fr qr{cJra BcrrJrecr(oB lr
aMrIJrI{TyA BcrIJIecr(oB ocrarorcfl oAIrHafioBLrMrI. ,[,rx ocranrr]rLrx rrryMoBrJx
6ypn no4o6rroe colocraBJleHr{e [oHaBaJIo, rrro rrHorAa 6r,rnaroT' Henoropr,Ie or-
KJroHerlrrfl RaH B cTopoHy yI[LIpeHI,Ifl AI,larpaM]Ibr HanpaBJIeHHOCTIr, TaIt II B

cropoHy cy)fieHr,rf , Ho BCe oEr,r r{eBHaqr{TeJrr,HbI (upu6ruanreJIr,Ho 5-7') ,

u B cpeAHeM MolrtHo cqr{TaTr, ArrarpaMMii HarrpaBJreHrlocTr{ I{aH B Torvr, ra}r
r,r B ApyroNI cJlyqng, oArrrraHoBltl\{Lr.

5-ttf-H 0 t Z 3 4 5 6t'dtu-5-4-3-2-l 0 I 2 J

r]rrrr. 5. Vcpe4nerrnr,re tropMaJrr,rBoBanur,rc rpa(rlrItrI rrllc.[a rJcrlrrccHol (c,lcna)
Ir ilr,rrrr'ilrry/\LT BcI]JICCHOB (clIplrBllr.

Iio oclr i16clltlcc orJroiriclrbl ArrrI (, - nl)oxo?riAelirre paEltorrcroililIllioll I\cltrl)aJrt)IIoro Mellll!IIaIIil)

B ra6n. { Cne4enr,r BCC rrol{ctreg,r (n rpa4ycax) 71.un AlIarpaMMLI IIalpaBrIe}I-
lrocru r\reAr{ag}Ior.o rroror(a. Ouu sbruorHorrr,I AJrfl xpairurtx Ir c}lcAlrcro lI3 I{a-
Snro4acur,rx nononteunii rlcrotllrllxa na71 Soroc$epoii, t. e. AJITI z1 :0,15 /?3'
7'o:0,5 ,1?6 r,I I'o:7,0 lls.. fJpn DrI{x llacqcrax n}lI'IH.srLI rpI'I sIraaIeHl'ItI

BeiluqtrHLI r: 7;5 u 10. triz 'ra6;l' I BI'IAHo, tlro Alrarpalll{a Harl}laBJIeIiIIocr-LI
rro 11oJrotsr.ruiroiil lrorqnocrr,r l(Jrrr rrcroqrrllna, orBercrBc]rrloro 3a I'I3Jr5tt191111"

N,teAIIaHr{oi.o IIoroI{a, paBIIa trpr,r6;rtranrc.utnO 110-110". llln.sur,re Heoiluollol(-
nocreil HolloH6r cBo4nrcrr H oylrieHltro Auarllan{},ILI I{ilrpaBJrcr{Hocirll He 6o;rce
qer,r na 15,q6.

B.r:ii6;r.2 npeTlcranJrerr6r ir()Ao6rir,ro nc;nlt.tl,Iulr l(Jrfl BCrIJIecxoB. Motxiro
CAE"TIiITI, BIJBOA, TITO IIO BC]IJICCHAT,I JIIIAIPAil,lT{A }IATl]AB.TTE}I}IOCTI'I COCTABJI.ACT

1ro rro.[oBlrlrnoli nrorqnocrr,r 65-75 9'i,.
'lla6;rnita 2
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B ra6;r. 3 cne4eurr Bce AaHlrr,re rro MeArraHHoMy rrorony I{ rro BcrIJIecI(aM,
TOJTbRO UIrrpIrHa Ar,IaIpaMMbr HanpaBJIelrHocTr{ crlr.{TaeTc.tr ro HyJIeBbIM Slraqe-
rlrr.rrM. 34ecr ramx{e Br{Ar{o, qro Afl.tr BcrrJrecr(oB AlrarpaMMa HaupaBJIeHHocrI{
Inupe, qeM A[rr MeArraHHoro IroToHa.

IIoryueunr,Ie peByJIbrarbl corJIacylorcfl c TIocJIeAIII{MII pa6otaulr [10,
19J, xacaroIqrrMlrc.fl Droro Bonpoca. PaaHuI{a B IxI{p[He AlrarpaMMbr HarlpaB-
JIEHIIOCTI{ MEAIIAHI{OIO TIOTOHA I{ BCIIJIECHOB IIPI{BOAIIT I( BI;IBOAY O TOM, qTO

lu6o ucroqHr4ltI,I paAI{ouBryqeHutr, orBercrBelluble Ba uBryqeHue Sona u
RCrrJrecxoB, llacnoJlararcTc.fl Ha pa3HLrx BbrcoTax B ItolloHe? nn6o, nosuolltHo,
IITLI tIBJIeHIIfl I,IMeIOT p & 3JII{IIFILIe MeX 3 III4SMDI leHep aqUI{.
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I,I 3 B ECTJII fI ITPbIIIC.H OlT ACTIJ Oq)I,ISI4IIECIiO]t O DCiJ P I]AT OI)tr'II{

Torr XXXII, 1961r r.

K BOTIPOCY O CB,fl3[I TIOBbIIIIEHHOIO
PAArrOrrSJIvrrEH[fl COmTIIA

HA METPOBbIX BOJIHAX C IOI'JIOIUEHI4EM
B TIOJIflPHOIZ IIIANKE

"T. C, ,IIeawqx,ud,

tr4ccne4yetca troBrrmeuEoe paAtrolraJr5rreutre Colrrqa Ea MerpoBr,rx BoJIIrax rutra Kpar-
r(oBpeMerrrrrx rrryMoBbrx 6ypr (or rpex qacoB Ao rpex Aueft). [onaaarro, qro Bro ItBJIJrueEIre

n 40yo ctryuaeB cBEBaHo c carTtrMerpoBrrMu paAtroBctrJrecr(aMtr, o6ra4aet EatrpaBJreunocrbro

r{ qacro soarm{aeb troclre Bctrbrmer, conporoxiAaloquxc.E trorJlotr{errl4eM n nonapuoft matrRe.

ON THE CONNECTION BETWEEN INCREASED SOLAR RADIO EMISSION
IN THE METER RANGE AND ABSORPTION IN THE POLAR CAP, bY L. S. LC.

uitsky.- Increased solar radio emission in the meter range of the short-duration noise

storm type (from three hours to three days) has beenstudied. It is shown ihat this emis-
sion in 40yo of. the cases is connected with centimeter radio bursts and is directed. Ib
often originates after flares which are accompanied by absorpLion in the polar cap.

B pagraoeruwccttkt Cornrla Ea6rloAaerc.fl ABa BrrAa uBJlyqeutr.tr, Koropble Aaror
AJrtrTeJrl,HOe rroBlr[reulre BeiluqtrHbl troTora Ha MeTpoBbIX BOJrI{aX: {) nCUne-
cxu IV rr{rla I{ 2) ruyuorue 6yplr. Bqunecnlr IV tuna rpeAcraBJlarot co6oft
HeIIpepbIBHOe I{SJIyqeHI{e, npOCTIIpamqeec.fl OT CaIITUMeTpOBLIX AO MeTpOBbIX

AJrr4H BOJrrr, O6yCnOnnelrEoe, [o-Br{ArrMoMy, crrHxpoTpotluol-l pa4lraqnert pe-
Jr.fiTr{Br4CTOr(r{X gJreHTpOrroB,. ycxoperrHbrx Bo BcrrbrltrHe 11" 21' ,{rzteniuocrs
ETrlx BcrrJrecnoB o6brquo l-3 rtaca. Ha ir,retponrrx BoJrlrax oHI{ rroJr.EptrBoBaubr

no Hpyry t3l.
flog ruyuonofi 6ypefi o6r,rsuo [oHrrMaror coBMecrr{oe lroflBJleurre rIoBbrIIreH-

HOIO ypoBH.fr rlelpepbrBHoro trsJryqeEu.fl (ftoHrnuyyivr) rr lroBbrmelllroe qlrcJro

Hparr(oBpeMelrubrx BctrJrecnoB c AirtrTeJrbHocrbro rroprrAr(a cexyl{Abr (ncnle-
cxu I rrana). ,fi,rrterrnocrb 6ypu ltore6rerc.fi or lrecxoJlbnrrx qacoB Ao
Hec1oJlbnr{x [Her,i; r4uorAa oHu ua6rrogarorc.fl Aa]fie B Teseuue rrecftoJlrltr{x 060-
poroB Coruqa. Itax HonruuyyM, rar( tr BcrrJrecxl/t I ruua o6brsuo noJIrpI[Bo-
earbr uo Hpyry. Jloxarusaqua 6ypr rprl troMoqr paAr{or{Hrep$epoMerpa tro-
HaBbIBaeT TecHyIo CBflBb Ilx C coJIIIeuHLIMII II.flTIIaMII. t{acro HaqaJIo 6ypu ue
y[aeTc.tr cBflBarb Hr{ c Har(rrM orrTl{qecr(trM ffBJreIrI4eM coilHeqHoft aHTTB}rocTr4,

rro rrnorAa oEa r{aql{Ilaerc.fl c paBBtrrIIeM xporrtoc{epnofi Bclblrunvr l4l. MeXa-
HSBM rlB;1yqegll.fl I(aH I(OETtrIIyyMa, TaK fi BCIIJIecHos I runa AO EagTo.flqel'O

BpeMerrrI OCTaeTCE Ee.gCHbrM. OgnaHO OE Ee flBJIseTCg TetrJIOBbIM, TaI('KaI( qaCTO

,i6nro4arorc.fl fipnocrnbre reMrleparypbl' trpeBbrlrrarcrqze 10e o K, torga mafi

DJrer(TpoHrraff TeMrreparypa CoJIEeqrIOft ftOpOIIbI Ee trpeBbIIIIaeT HeCKoJIr,Htrx

MuJrJrtroHoB rpaAycoB t5].
tr{uor4a B MerpoBoM Auarraaoue AJIIIE BonE Ea6rro4aerc.a AJrr{reJIr,Hoe (rro-

poro 6oJree cyror() iloBhrmerrroe BEaqeHI[e xoErl{rryyl}ra, Eo 6eB BcrIJIecr(oB

8.4



I rnna. Sror rug Dtlr{ccrrrr oqenb rroxo}rr Ha rlaJyqeHue IV rura. flltt-Iyrmanu
16 j nassaila raxr{e .rrBJreHrrfl 6ypnlru-roururlyyM. Ifocr:euenno oHI{ Moryr paB-

Br{Barbc.fl 6 o6br.Inr,re rnyMoBr,re 6ypra [6J.
H alrllr rrccJreAoB a Jracb cB.rr Brr troBbrlxelrHo r o BHaTIeHI{fl rloror(a Ha Merp oBlrx

BoJrHax AirrrreJlr,Hocrblo or 3 uac go 3 pueil co BcnJIecHalIr{ Ha caurlrMerpoBblx
BoirHax lr xpouoc$epHbrMrr BcrrbrrrrnaMrr. Ars Droro I4crIoJIbBoBaJII{cb _ycpeA-
I{eHHbre 3-.racosue iua.reHug MeAnaHrrolo IIoroI(a paA[ougryrleuun Conuqa
Ha 200 Met4, Uy6tuxyeubre s [7], a rar]tte opIIrI,IHaJIIrHbIe 3aIII{cI,I Ha

209 Mery, roJryqeHHble n Hpstnacxoii actpo{uattqecnoll o6cepratopulr. !,au-
Hbre o BclrbrrxHax tr paAtroBcllJre0Hax Ha cal{r'I{}rerpoBllx BoJrHax 6panucr,[lra
tBl u t7l coorBercrBeHgo.

C uronn 1957 r. rlo r4IoHE, 1962 r. na6nroAanocE, onoJro 150 or-le'rruubrx
IroBr,r[reHr{r-r MeAI{aIIHoro IIoToRa IIa MeTpoBbIx BoJIIlax, 6olee qeu u 5 pae

npcBocxoAfltr{ux ypoBeHb rraJryqeHus cuoxol:i-
Horo Colnqa, AJII{TeJIr,Hocrbro or 3 uac go
3 luefi.

3a ror ?fle rreplloA ue [7 ] 6r,rno oro6p a:r.o 262
BCtrJIeCHa Ha CaHTI{MeTpOBLIX BOJIHaX AJII'ITeJIL-
Hocrr,Io 6onee 10 .fii,u.H n IrHreI{cI{BHocrblo 6oJree
100. 10-22 Gn7.. .td-z .eq t; 227 I,IB Ht{x 6nrnlr cs.fl-
Balrbr c xpotrrocsepur,IMl{ BCTIbIITIHaMI{. ,(ln 35
paAl{oBcrrJrecmoB B [7, Bl uaruru ue 6r,rno nali4eno
coorBercrByroqefi BcIrDrruHI{.

B 61 cnyuae HaqaJro yBeflflqeuu.s MeAllaH-
Iroro IIoTor(a IIa MCTpOBUX BOJTEaX COBlaAaer
rro BpeMeI-I[ c paArroBonJrecHoM Ha caHrl'Il\'Ier-
poBrix nonuax. B 40 cJryqaflx BcrIJIecHIr Ha

carrrr{MerpoBbrx BoJI}Iax [por{cxoAn:r ua {ouc
IloBLrrIeErloro [3.rryqeH]rfl B Mel'poBoM Ar{ala-
BoHe, aracro 6onrlLoi,i llJMTeJrbrroctr,r (6onee 3
cyToH), I[ noaroMy rl]yAHo cAeJIarb orlpeI{erIeH-
urrfi nrrnoA o roM, 6r,rno nu fiocJle BcrIJIecKa Ha calrrr{MerpoBblx BoJIHax coor-
BercrByrorqee IIoBLrnIeHI{e Ha MerpoBblx BoJrEax I{JIrr Her.

Ocrasmzecs 160 pagnoncrrJrecnoB B carrlrMerpoBoM Ar{arraBorre AJrIrIr BOJIH

I{e coflpoBo]r{AaJrlrcb AJrIrTeJr},HbrM BoBpacTaHtreM rrlrTeHcrrBrrocTrr I{a MeTpo-

BbTX BOJIHAX.
flpe4crauaJro rruTepec Bbrfrcnr{T},, HorAa rrocJle BcrrJIecHoB Ha caHTr{Mer-

poBr,rx BoJrHax MolnHo olr{I{AaTb COOTBeTCTByIOqee yBeJII4qeIrIIe IIOTOI(a Ha

MerpoBbrx BoJrHax. flnr erofi qeru 6r,rro r{ccJIeAoBaHo rloJro}fieHrre Ha AI{cRe
Connqa Bcrrbrrrrem, cB-EBaHHbrx c paA[oBcrrJrecr(aMl{ B carrrrrMerpoBoM Ar{ala-
3oEe.

Ha $ur. I ro ocu a6cqucg orJIoEteHLI AoJIrolbI or qeHTpaJIbHoIo MepI4AI4-

ana (uesan[crrMo or snaxa) xpolroc$epnbrx Bcrrbrlrrer, coflpoBo)fiAaBlnl{xcr
0aIITI{MeTpOBbIMLI paAIIOBCIIJIeCKaMI{, a ilO OCII OpAIIIIaT - AOJIfi BCIIbIIIIeK'

COtrpOBOIItAaBIIII4XC.fi BOBpaCTaHUeM I{HTeHCIIBIIOCTI{ Ha MeTp0BLIX BOJIHax.

Ha {ur. I nugno, qro rroBr,rurerrl{e rrorona Ha MerpoBbrx BoJIHax cB.flaalro

co BcIrbIIrIHaMIr? p acrloJroxtelrubrMra s6rualt qeuTpaJl6lroro MeptrAl{ar,a' Tanuu
o6paaom, uccteglreuoe IIaMI{ IIBJIyqeHIIe Ha MerpoBblx B_oJIHax o6na4aet ua-
upanneunocrr,ro. Orot BLIBoI lloArBep)fiAaer ral(ffie {ur. 2, Itoropa.E [oHaBLI-
Baer BaBuctrMocrt, cpegneft rruTerrcr{Br{ocr}r r{BJryqeurr.E Ha MerpoBr,rx BoJrHax

or AoJrrorbr Bcrlrrlrxlr, cotrpoBolrqasmeficg paAl{oBclrJrecr(oM Ha ca}rrl{Merpo-
BLIX BOJIHaX.

flo4o6nrre peByJrbrarbr rroilyqeHbr rrprr rlccJreAoBaHr{rr HarIpaBJIeHHocrrr
usflyqeuu.fl IV runa Ha MerpoBEIx BoJIHax [9], a raxxe AJI.E MeAIIaHHoro ilo-
ror(a AJrr{reJrbHbrx ruyMoBr,Tx 6ypr [101.

Cne4osar6ilruo, Mo)r(Ho IIpeArIoJroEtr{Tb, qTo MexaultBM rreflpep},rBuoro
I{BilyseHu.E Ha MeTpoBbIX BoJIHax (a torrt qucile I{ KoETtrEyyMa AJIIITeJILITrIX
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tIrnr. t. Pacrpe4elenlre rro AoJr-
]'ore oT ueHTpaJiLrroro MeplIAI{a-
ua (neaanucuno o'r' auaira) xpo-
lroc$cpnr,rx BCTTLIrrICT{, corrIloBoE{-
Aalorqllxc-s BcnJIecKoM B cal{-
TLIMCTIIOUOM -(IlAna3r,HC, IIOCJIe

ItoTOl)LlX ITaUJIIO/laJtuct BoBpa-
CTaIIIIe IIoTORa IIa MeTPoBLTx
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tDur.2. 3aslrorN{ocrr
cpe4rreir r.rHTellclraHo-
CTII IISJIYIIEUIIfl IIA MCT.
poBLrx RoJlrrax oT Ao,r-
t'ortrI co o rBercrByron{er:i
x pomoc{epno i,i ncnr,rru-
fir,I (neaau.rclruo or

l:lrana)

Jrlyr{oBLrx 6ypr,) no4o6eH r{exaHr,r3},Iy gr{rrccr,rrr BcrrJrecr(oB IV ruua. Tor {aHr,
qro rroJr,flprrsarlrr.fr BcrrJrecHoB IV runa Ha }reTpoBbrx BoJrHax r{ rxyMoBrix 6vllrJ
oArIHaHOBa, TaHlnC rOBOpr,rT B rroJrr,sy Tar{oro rrpeArroJro}rieHr{.fr.

tr4a {ur. I wr4uo, qro Ilorlrrr B 5096 cJryqaeB, r(orAa caHrrrMerpoBr,re paAr{o-
BorrJrecHr{ rrporrcxoA.flT n6.nnalr qerrrpaJrbrroro MeprrAr[arra, He r.ra6JrroAaerc.tr AJrrr-

TE JI bI.IOIO IIOBbIIJIE}IUfl I,IIITEI{CI'IBIIOCTII I{ A METP OBI,IX B O JI-
Hax, Orqacrr{ oro rvlo?firro o6:n-scnr,rrl reM, qro r,rcrloJlr,-
Syerllbre 3-qacosbre SHarreHI,I.s MeA]IaHHoro IIoToKa flP.rrfr-
IOTCfl H0AOCT aTOqH O qyB CrB [Terb]rr,n{ r,rrrArrH aT op oI{ Anrr
cJla6blx u HerrpoAoJr?riureJrrrHr,rx Bo3pacraHrrr-r Ha Mer-
poBr,rx BoJrHax. c lpyroii cTopoHbr, r,r3BecTrlo, qro B

HeI(OT0pLIX CIyqa,[X IIOCJIe BCIIJICCHa B CaIITIIMeTpOBoM

AI,IaIrasOHe BOO6qe He reHellrrpyeTcfl r,IsJryqeHlre Ha N,reT-

poBr,Ix BoJrrrax, ecJlr,r Aa?rte coorBeTcTByroqafl B0rrbrru-
Ha rrpoucxoArrr B6Jrr3r,r qerlTllaIrrrHoro MeprrArraHa.

I{e 61 r,arrrrn{erpoBr,rx BorrJrecnoB, rrocJrc }roropr,rx ira-
6nro4anocl IroBI{IueHrre rloroxa Ha r\{erpoBLIx eonuax, 40
BCuJIeCI(OB CBfBaHr,r C trpOTOHHbrNrr,I BCtrbrUrKaUr,t U 10 -CO BCIIbIIIIHaT\{I{, I(OTOpLIe },IO}H}IO OTHeCTII H (BepO,flT-

EO rrpoToHHbrN{). 3Tr,r [ocJreAHrle npoucxoArrJrrl B Te rrc-
pIIOAr,r, HOrAa B rroJrflpHorl rrIanHe y]ile Ha6JrloAaJrocr,
TI0JIHOC rIOIJrOrqeI{rIe II Heflr,3.rI 6r,rno c yBepeH]rocTbIo
CITASATb, AAIII,I JI}I DTII BCIILIUHIIAO6ABOqHI,III NOTOH ilPO-
ror{oB. Bce cne4erurfl o rrporoHHbrx BcrrbrrtrHax 6llar[cb
ua 177, 121.

tr{e 160 carrrr,rxrerlloBrix BcrrJrccr{oB, rre AaBmr{x AJrlr-
TeJIbHOIO BOBpaCTaFII'Ifl IIOTOHa Ha I[eTpOBLIX BOJIIIaX,
ToJrLKo 11 

'].;-iltt 
cBrrBarlbr c rrporoHHblMlr Bc[6rmHaMr{.

Pacupe4e;reune ilo AoJrlorar{ rrporoHr-rbrx BCrrurrren, Ha6JrroAaBr[rrxcfl
B eror rrepr,roA, AaHo }ra {ur. 3. I{a {ur. 3, a uoHaaaHo paclpe/(eJreHr{e no AoJr-
I.OTaM TIpOTOHHbTX BCrlbrrrreH, /IaBrrrlrx Bo3pa0TaHrre rIIrTeHcI,IBr{ocrrr Ha MeTpoBI,IX
BoJrHax. Itam nn4uo na a'roii rrrcrorpa\,IMri, rroAaBJrflrorqee qr'{cJro BcrrLIueH
B oroN,I cJrvrlae rpynilnpyercfl 6irume x rleHrpy r,r BaxlroqeHo B r{HrepBaJro
AoJrror 0-50', Hao6opor, re nporoHHrre Bcrrr{rrrxr,r, r(oropbre HC conpo-
BOlr{AaJIr{Cb USJryrICHr,reM HA
I/IeTpoBl,Ix BoJrHax, pacIIo-
Jralalorcrr 6llrnre H Hpato
coJrHeqHoroArlcxa ({lrr. 3, 6).
Taxlru,t o6paaorr, r{ox{rro Ba-
ItJIIOqI{TIj, rITO eCJII,I npOTOH-
HA.fI BCIIbIIIH& BOIJHI,IHAET

s6rr,ran ruNl6a, ro pa/U.ror,ra-
JIY'IEHI,IE HA ]IIETPOBbIX BOJI.
I{ax or rree Ha Servtre N,roH{er
rrc Ha6Jrro/(aTbcrr.

flocre IIorr{HLIx [po-
TOHI{bIX BCITT'IIIIOK, ItOTOpIiM
COOTBETCTBYET ITJII,ITEIII'HOE
rrorJrorqerrr{e B uo;rapuoii
ilrarne lll, 12), Ha6JrloAacr-
cfMHTerIcrIBEOe I{SJIyqeH}Ie
Ha illeTpoBr,rx IloJIHax, AJITI-
u{eec.rr rracro 6oJree cyror{.
flplrlrepon Moryr cJryll{r{rr, rlpororIHrJe Bcrlbrrlnr,r B HoHqe aBrycra-HarraJre ceH
rndpt 1957 r., 18 ccura6pn 1957 r., B aBrycre 1958 r., l/t uwlsr 1959 r., {1 nuna-
pa 1960 r., B rvrapre - arpcJle 1960 r., n nox6pe 1960 r. IJenoropr,rc aBropr,r
(nanplrlrep, [131) cuuraror, llro AJrr{TeJrbHoe rrorJrotr{eurro B rroJrrrpHort ruanxe,

o Jo 60 ffit
tllrtr'. 3. Pacnpe4c.reulre rro AoJrroraM rlllororrubrx rcnLr-
mcn, co[poBoxt4anuruxca (a) rI rrc colpoBo]r{AaB-
rrrllxcrr (6) n o apactalrrroM rr nrcrrcr,rBt{ocrlr rl3J]yrregrlfl rre

MCTllOBr,rX DOJITTaX
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IIO-BII/U,INIONIy, O6yCIOBJIeHO TeN{, rITO tIilo?L upol'OIIOB, yCHOpCHHTJX BO

BClll,IIIIHe, yAep]I{I'IBaeTC.fl I} It{&rIII,ITHhtX IIOJITIx BsICO}tO B ItOpOHe I{, IIOCTe-
reluro IoHI,IAatI 3TI,I JTOByIXHI{, B TerlerrUe },IHOII{X AHer:i [OCTyIIaeT B IIOJI]IpHbIC
o6lactr 3eunn, BLIBLTBafl AorrorHlrreJlIrHyro llolrr,rBaqrrm Irr{ir{Herl uoHoc(trepr,r.
Hapn,qy c [poroHailrrr Bo BcrnTrrrxe, [o-Br{ltrrrtr[o]ry, ycxop.trrorc.rr raxir{e rr oJrerr-
TpoHbI, ItoTopr,re? oI{a3I{BarICb BaIIellTLII{II B IIaIHL{lt}I6IX IIOJIflX B HOpOHC,
NIOTYT COBAABATI, HA6TIOAACMOE AJII,ITCJTIJHOE IISJIYAIEIIIIC HA METPOBbIX BOJIHAX,

B eaxlroqeur,re aBTop cqr,rraer cBolrl,l npllflTru;rN,r ltoJrror,I Br,rpaar,rrL 6raro-
/(apnocrl; 14. l. MoucecBy r{ A. C. flnop.flT]rrrrrv 3a loJrearroe o6cyri/(eHue
CTATLII.

19 ,rqcxti6pn 1963 r.
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SBOrrO IIUOrrrrA fl 
'THTDPTTPETAU]r 

fl ArIAIPAMil{ bI
CilIIItTP - CBETI4N{OCTb [.i]fl lOPflrIl,IX 3BE3[

I. IL\FANIETPbI (I4CXOAHOI-I IJIABHOI-I IOCJIEAOI]ATEJIbHOCTII>

If . ][. Eott,u.noo

f{r:yna rreaarrrrcrMblr}nr NrcroAaMrr orrpcAcJrcrrlr ocHouirLre lapaMerpri rrcxo4uoli rtrannor'i
rrocJreAoBareJrrr{ocrrr (.nnrlrrr r{yJrcrJoro loapacra) .

Ilcpur,rii Mero4 cocrour l rrllrBrrar{e oArrolloArrr,rx lro4etreii Brryrperrirero crpoeHr{rr Brrc;A
paaJir.rurrrrx Macc H cnenrparr,noiit llocJrcAonareJrbflocrrr BI]eBA.

Bropoir o6r,rqno ynorpe6;nnnmr,rircx nrerol cocrorrr n olpelcJreur'lr ilapailrerpor rlcxo/I-
trorit rranrroii rrocJreAol]areJrbl{ocrrr IIo peByJrlTarar{ c[er{T]lilJrr,rrlrx rr r[orolrerp{.rrrecn-r,lx Ha-
6.rrro4cur.rft BIre3/{ 1r Blcl3Aru,rx rpyflflrrl]oron (t,anartnt.recnrrx cnorrJleurrii u accoqltaqrrir).

O6a lrero4a Ilirror xolroruo. corJracyroqrrccu Buaqenrrfi rlapaMerpou l{cxoArror"r r';rarrroii
rlocJreAorrareJrbrrocurlr rr rrrrrepnaJre 110-I(7. J3 r'ru'repnanax O5-80 n N{0-1,I7 pacxoifil(crrrrri
I{olroJrr,fio neJrr,rntr (Io 0,r. 50 n Mr).

/{ae,cx crlo/{rrarr ra6;rrqa ocuor}rrbrx [apaMerpoB lrcxo4rroir rnanroii fiocJ]cAor]arcJrrr-
crr BBesA rracclcrrrrrr I: lg g)?, Jg7l,l Sp, 7',,11, LIyo1, R -1r tt l,Ix.

Otlre.rarorcn oc[or][r,Tc rre/{oc1'arr{ll r1clo.]ri,3oBanlrrix rrcloAor} rr ficr{oropr,ro rrpr.rrlrn{r,l
IlLrrJ1]Itnmlrxcl pacxoni4crttrfi .

A1\ EVOLUTIONAI1la IN1IIIIIIITIiETATION OF llUll SPECTITUX{ - LUiui-
NOSITY DIAGRAI4 IOII IIOT STARS. I. Paramelels of the initial main scqucrlce,
l:y L fuI . Iiopyloa.-|llrc main pararneters oI the iuit,ial nfS (l,he zero age sequence) havc
been cletennineal by trvo indepeirclent melhods. The filst colsists in tho referonce of ho-
mogetteotls models of slellar interiors rvith clilferent rnasscs t,o l,he specl,ral setlucnce.'fhe
second, rvhich is usualiy used, consists irr l,hc clel,erminal,ion oI lhe paramet,ers oI the irri-
tial X{S frorn the results oI speclroscopic ard lrholomcl,r'ic observatiorrs of stars anrl sl,ar
groups (galacl,ic clustels aui[ associalions).

The valucs oI the palarncl,cls of t,hc ilil,ial [{S in the 1]0-I(7 spccllal iril,cnal founrl
by bollr methods ale in gooclagrecment. In lhe O5-lJ() arrd tr'IO-M7 iltcrval tire cliscor'-
dances are quitc large (up to 01t50 iri ,41r).

A table is giver in rvhich l,hemain pararneters(lg0)?, lg R,1'ert,Iir1,u1, Sir, .i3-lr arrd
ll) oI popuJation I stars are summarized.

Thc deliciclcies of tlre meLhoils and sornc lcasors lor lhe detectecl rliscrcparLcies ale-
ltoL cd.

Bnolcurro
(tr4cxoAHa.fl rJraBlrafi rrocJreAoBareJrrrrrocrr,D, uacro rlaBr,rBaer,rarr rar{ir{e Jrl.r-

urrcr"r <nyneBoIo BoSpacTaD, Ha r{oToIroi,l pacrroJlaIarcTctl NIoJIoAric 3BeB[r,r
IIOCJIe Or(OHIIaHU.fl IpaBT,ITaIITIOHHOI'O Clr{aTI{fl II rIepe/I HaqaJrOtrI 0BOJrIOqr,Ir{
Ba crICT t{I(epHrrlx rrpeBparqeHr,Iii B IIx HeApax, flBJIrrercrr Ba]r{EtrL{ IroBopoTHr,rNr
ITVIII{TOI,I B rrpOr{ecce DBo.[roqr,ru BBe3A.
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Hcy4lrnurerbHo rroDToMy, qro BaAaqe onpeAeJreHr,rfl lclt4lttbtx trapaMerpoB
TTAgSAHUOI,i IIOCJIEAOBATEJIbHOCTI{ YAEJIflJIOCb B IIOCJIEAHI{E IOI{bI AOBOJIbHO
MHOIO BHIIMAHI4fl. IIPTT AIOU OCHOBHbIM METOAOM OIIPEAEJIEHI{'I IIAPAMETPOB
locnel\oBaTeJr},HocTlI, IloJlyqaeMblx na na6nro4eul.trYr, a r{MeH}Io a6colmrnrrx
Bl{45ra16s611 sBeBAI{r,Ix BeJII{qIrH Mu u noxaearereii rlBera B - V (lrnn cnerr-
paJrbrlbrx HJIaccoB Sp),6l,r.iro I4crIoJrbBoBaune B roir r,rnn lruort {oplre Her(oro-
poro na6opa ArrarpaMM rIBer - Br.rAr{Ma.fl Beirrlqrr}ra AJrrr pflAa raflaxrucccxr.rx
cnonnennfi r{ accoqr{aqufi [7-4].

B [5, 6] 4na arofi qeulr 6srua ucfroJrbBoBarra rar{Hre r{ /{r{arpauMa oner{rp -a6conrorrras BeJrr,rqr4ua, rrocrpoeHHarr Ha ocnoBe Holutrecrseuuor-1 4nynepuofi
crreftrpaJrrrHoii nnaccu$rrmarl[r.{ BBe3A B or(pecrrrocrnx Cotuqa.

Ilapauetprr ucxo4uolt rranuort ilocJreAoBareJrr,Hocrr{ (o6oanauaeuoi,i
n 4anr,uefirueM cofipaqenuo TIffI), oupeAeJrfleMLre pa3Jrr{sHr,rMr,r aBropaMr{,
rrofiaBbrBaror BHaqr.ITeJrr,HBre paBJrlr{r{fl, qro o6yclonneuo B rrepByro osepeAb
rpyArlocr.rrMrr raroro olpeAeJrerrr{rr1 ,r B xaxoii-ro Mepe pa3Jrr,rq[eM rrpuMe-
n.seuor,1 MeroAr4nr{, Orra paalrauwn n Mu Aocrr{raror AJrfl 3Be3A clexrpaJrbrrbrx
fiJraccoB A u B euaqeuui,i rropflAna o4uofi area4noi.i BeJrr.rqtrrr{1,r.

Bectlaa lxeJrareJlbHoii noaronay 6nr.ua 6r,r ilorrbrrna orrpeAeJrcHr.rrr napaMer-
pon tr4fll xaxralt-nra6o [pr{rrrlrrnrlaJrr,}ro }rrrr,rM MeroAoM, rrcl,r Bce rrpr{r{errflB-
rxr{ec_fl Ao cr,Ix IIop.

Sqec r AeJI aerc.t{ rlorltrrfi a orrp e4eJr eHr,rfl flap aMerp oe tr4 f Ii rryrer\[ rp rrBr Bnr{
o4uopoAHbrx lrogener,i BHyrper{Hero crpoeHr{f BBeBA paaJrr{qHLrx r\tacc K pe-
arbuoit rrocJleAoBareJlr'Irocrlr BBeBA. flpu atou r{crroJrrrayercf HoBarr l[HaJTa
et[{extranurrx reMrreparyp r 6orouerpuqecr{r4x noupanox [7].

$ 1. Oupeae.rreutre [aparrerpoB ucxo;lrroii r.rraerroi,r
loc"rre[oBaTeJrbrrocl.u (I,IIfl ) rro oArropoArrr,rrlr Mone.[fl rr

BHyTper{Hero cTpoeHr'rrr 3Be3iI

Brrna uocraBJreua cJreAyroqa.rr BaAaqa: B peayJrr,Tare arraJrr,raa rrapaN,rerpoB
oflHol]oAur{x uo4ereii BrryrpeHHero crpoeHr4rr BBeBL Taxr4x xan l,racca fi,
pa4rryc E, cnerralroct]b .L u a{{exuranas reMrreparypa Tcrr, orrpeAeJrr,rrb rre-
rlocpeAcrBeuno na6nro4aeMlle I{Jrr{ Jrerno olpe/IeJrfleMr,re r,ra na6.uroTlerurii xallan-
repr,rcrr.rnr.r no4ener,i, raxr,re Hax ,B -V u:ru Sp n M,. llocxoroxy o/IHopoA-
HLIe MOAeirI{ AOJI?rrHbI COOTB0TCTBOBaTb B CTpyKrypHoM oT}rorxeHur[ cTalv\t
BBOJIIOqII{ BBeBAbI CpaSy }{te IIocJle IpaBr4TaI{LIOTTHOTO C}r{aTr4.fI, I{O /{O HaaIaJIa
.fiAepIrbix peaxqufi, To Drrr MoAerrr{, c na6nro4aeMhrMr{ xapar{Tepr.rcrr,rHail,rrr
(M,,, Sp), AoJrlnHr,r, [o onpeAeJreur.rro, pacrroJrararbcfl Ha tr4fLI. HaneceHr{e
AocrarorrHo 6onr,nror.o qrrcJra r,ro71etrefi Ha AtrarpaMuy (lV[u, Sp) toanonnno 6r,r
HaM orrpeAeJllrrrr rllcltoMbre rlapaMerpr,r I4IfI r{ corocraBr{rb r,rx c flapaN{er]la}ru,
IraxoAI,IMLItr{I{ I{B aHaJrrlsa Ar{arpaMM qBer - BrlAl4r[a_fi BeJrr{qr4Ha lrJrtr cneHTp -BIrArIMa.rr Ber[rrr4Ha AJr.fl rrpocrparrcrBeHubrx rpyrlupoBoH BBeB/{. Cyrr, npe4-
naraeuoii rrpor{eAypr,r [pr{B.rrBr{rr reoper[qecnux uo4eneii x peanr,uoii crexr-
panruofi [ocJreAoBareJrr,Hocrrr BBeaA rro4po6uo lraroxreHa B 17l.

3gecr Mr{ Hparxo o[rrureM ee AJrfl cB.trBHocrrr lIBJro]r{eHrr.E r,r AJrrI yfrcrrcHr{fl
cMI{cJra HeKoropblx ytouuenr.rir, cAeJIaH}IbIx npr{ BbInoJrHeHuI,r AaHIIofo L.IccJIe-
AOB A IIIIfl.

Ilpu BaAa[IrIoM xI,IMuqecnoM cocraBe {yugamenraJrbHbrN,r rrapar{crl]or{
snee4nor)i r\lroAeJrr{ flBJrrreTorr ee Macca 9J?. BrrqucnfleMDre riapaMerpr,r, s roii
r,rrr,I usoii r{epe Aonycnarotr{ue cpaBneHtre c na6nro4enual,rtrr,- aro pa4lryc -R,
a{$eHtlrnnafl TeM[eparypa 7"11 r4, cJ]ei(oBareJ.rb]ro, [o.[Harr cr]err,rtrrocrrr 3r]ets-
1tt M1,o1.

B Ctyuae o4nopoqnoli MoAeJrr.r BBeBADT R, T"tr u llll1.,n1 flRJTrrro,rc.E oArrOBHarr-
nr,rl,ru r[yurqr{fiMrr }IaccEr.

llo rtacce MoAeJrr{ na xplrrorl, [peAcraBJrflronleii co6oii ]rr,r]r{}rroro orr6aro-
rqyro rJraBHoii nocnegonareJrr,Hocrr,r Ha 4r{arpalruc (lg $}, Sp) [7j, ur,r onpe-
lleJrFrelr cnenTpa.rrrnrrir KJracc, xoTopr,rii r-reo6xo4nuo IIpr,rulrcarL IarrHoi,i



I,roAe.,nr. IJo na6nrcgaeltort 3aBrIcrIN{ocrrl uBer-cnen:rp :4,r4 anea4 r.rtannoft
UOC,TIeAOBaTeJIbHOCTI,I l{LI HaXOAI{}I I{ IIOKaBaTeJI6 UBeTa' CHaiI{eil{, B CIICTe-
ye B -V.3nal aaBncI,IMocrr, 6o;Iouerpnuecnol,i rroflpa]lHrI Lm56 or 7'1.i1 (clt., na-
upunnep, [71), AJIfI xantTloti MoAeJrlI ro 0o 7p11 T Mt::or N,IbI HaxoAlIM l\[, :
:. NImr -- Anr5r1.

'I'axlrlr o6paaou, ocHoBrrr,INrll DTarrallrl B r{axoE{AeHrIu collocraBLIMbrx
c Ha6JrIoAeHrraN,III xapaHTeplIcrIIIt reoperI,IaIecltrlx oAHopoAHbIx SBeBAHLIX

MoAeJrerl .flBJrrercfl orrpeAeileHI,Ie BaBI,IcI{r{ocrell (Ariz5or, Tcrr) lr (lg $J?, Sp).
CAe .naeu HecnoJrrrno BaNIerranuil rro rIoBoAy onpeAeJIeHI{fl Ixn&JILr 7911

tr Lfi'ty61 II saBllcllMocru (lg $)?, Sp).
1. ,lllxa.na T(:11 l,fin BBoBA 05 --G5 6ula ycraHoBJlelra B [71. 'Iau rHe

lo orry6JrrrxoBaHHr,rN{ AaHHLINI 6r,ua nocr:poeua cllcreMa 6oroN{erpuqecHux
lorrpaBoK AJrfl BBeBI 05 - F0. ,(lx aeea4 6oree noa4ullx, qeM F0, 6rt.na nar-
ra rrrr(aJra Am561 uo orpe/{eJreHlrrrNr floll[epa [81 (nexoropoe yrorlHeHl',{e opl{-
llrua.nsnor,i rrr{aJrbr t(ortuepa t9l).

34ecr, H{e, ei(r,rHcrBeHHo c qeJIblo coxpaHeHI'Ifl oAlropoAHocru NIarepltaJra

AJLE lxllpoHoro llHTepBaJIa CleHrpaJIr'IIbIx KJIaccoB ot O5 4o M5, 6r,ua rasra
rrrHaJra 7"11, ualiAeHHa.fl saHoBo r{3 aHaJIlIsa 45 o4uopoAHbrx I\{oAeJIeii B}ryr-
peHlrero crpocrrrrfi area4 (cu. Hu?ne).- 2. Borol{erpl,Iqecx[e rlonpaBxrl AJrfI BBeBA 6onee I]oBAEIIx, rIeM F0
(7000' )> Try > 3000'), 6ur;nn senl'Er lra [10], rge B pesyJlbrare cnenrpo-
{orouerplr.recrtrx r{aMepeHrrr"r paclpeAeJrerrrlfl DHeprI,Ir{ B }IeIIpepbrBHoNI crler(T-
pe lrosAHlrx BBesA ycTaHoBJreI{a IIrKaJra Tett u Lm56 p,ltfr ]IHTepBaJra c[eHT-
pa.rrbHr,rx HJraccoB l'5 - Nis (r upe4no;roll{eHl{[, 'rro ?c:1'en).

3. ,[,lrarpaurura (lg $J?, Sp), uoctpoerlHafl pallee s [7], rar{}tte 6lrna ue-
cKoJrLlto yTorrHelra u [orroJrEeHa, oc06eHHo AJIA SBeBA IIOBAHIIX cIIeHTpaJr],-
HLrX HJTaCCOB, 3a Cqer cBeAeHr,rir ua texyrqeit r1eplloAI{rIecHori rnreparypr,I.

B nrore 6r,rra upltnrlra cJreAyloqarr cxeMa orIIteAeJIeHI{x Sp (r'r.nu B - V)
v M, AJrrr oAHopoArrbrx uo4eneii.

fIo aasncnlroc:ru (7"1i, Amrror) ArIfl r(ailiAoii uo4e.nlr 6rr.na uaii4eua 6ono-
MerplrqecHa.fr rrorrpaBHa, rlocJre qero 6r,rna uari4ena Mu.

CueHrparurbrir KJIacc MoAeJrI,I 6r,tr orpe4eirel{ rro ArrarpaMMe (lg $I, Sp).
3ro onpe4eJlfler rroJrollteuue 14lfI Har( reor'Ierpl'ralecnoe Mecro rorlen pac-

rroJrolHer{r{rr oAr{opoAIIEIX rtO4enei'r Ira AlrarpaMme (sp, Mr).
Heo6xo4lrlrbre cBeAeHI,In uo aroli cxeMe IIprIIleAeHLr s ra6n. 1. B nocle4-

uer'r ctol6qe yKaBaHI{ aBTopbl I'ICrIoJlbBoBarlntIx MoAeneli. ,[,.un rocJleAI'Mx
qerr,rpex cepuii nro4eleii AaHI;I I'Icroqulrrrl (4na ocraJlrrl{brx cM. t7]).

,{nr ueaanllcrlMof,I rlpoBepHlI noryqeHHEIx petsyJIEraros 6117ra rrpoAeJraHa
cJreAyrorqar{ npoueAypa.

tIo 45 uo4enau 6lrrlr uocrpoeHll cpeAllrle saBI{cI{Mocrlr lg 7.1i, 1g Ii
u lVlaol or lg $)?, r(an ocHoBHoro rapaNlerpa MoAeJIrr ({ur' 1-3). 

'(alee 4;ra
Halr{Aor.o C[exrpaJIr,]IoIo IIoAI{JIacca B I{IIrepBaJIe 05 - M5 no AI,IalrpaMMe
(lg Ott, Sp) 6r,IJro saflto coorBercrBylorqee sHaaI€I{I{e lg fi, a 3areNI rlo {ur' I
u 2 uar'r4euo lg'7"11 n lgJ?, BbrqlIcJIeHo Mlt.t (upunnro Eiltt Coluqa
Mr,o : * It"t,74, 7"11 : 5760') r{, HaHoHeq, A'1lr;t u Mr'

Ha {nr.4 snaqerutn (Sp, ll4.) AJIrr orAeJIr,HbIx Mo/{eJIer:I (ctol6qlr B u 9

ua Ta6,lr. 1) naueceubr rorlmaMrr, cpeAHue 3H&rIeHI{fl Sp u M, - culolrnort
JII,{HPIEi,I.

fir.ralpaurua (Sp, Mr) na $lrr. 4 oupe4enaer, ral{rrM o6paaou, napaMerpbr
tr4lII, nar,i4eHHr{e 11o oA]IopoAHbIM MoAeiIfI{ BHyrpeHHeIo crpoeHl{.fl aBeaA.

Paa6poc rorren or{oJro cpeAHrrx BaBl{crrMocrer,i sa $vr. 1,-1t, xapanrepr{-
ayrorquit yr(JroHeHl{e BLIu[oJIeHHLIX napaMerpoB 9TAeJIIHLIX lIoAeJIeft ot cpe4-
Hr{x 11apaMerpoB AJrrr BaAaHHoro BHaseHr{.s 1g $J?, onaar,rBaerctl rreBlraqlrreJib-
urrn. ?Icxrrcrrerrrle cocraBrrtllor BBeBALT c 1g $J? > 2,0 (cneHtpalr.ur,rir x;racc
6o"nee pauuuii, ueu O5) I,I BBeBAbr c 1g $)? < - 0,15 (cuextpanlnlrir Hraoc
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6oree roagulri.i, uelt
(4;ra -0,15 ( lg $I

{ur. I -
{ur. 2 -

$ 2. Oupexe.rrerrr're raparrerpoB I4III lo ciler{Tpocxorrllrlecxrl}I
r.r droronrerprrqecltllrl ua6.,rrl4errnrINr BBeBA

O6r,r.rno Ao clrx rrop [apaMerprr tr4fll ]rcr{aJlllcr n Sopue BaBIrcrIMocrII
M, or flona3areJrrl IIBera B -V ll-41. Br,I6op rrol(aaareJlfl I{Bera lJ -VB fiarrecrBc rcMneparypHoro napaMerpa AocraroqHo xopouo o60cnonal{ A.rrrr

BBeBA cpeAHrrx cleHrllaJlbHbrx HJraccoB, O4naxo B cryrlae BBeBA cal{r,Ix pa}I-
Hlrx crrcnrpaJrbHr,rx r{JraccoB (O u B) rI c&MLrX uo3AHI{x (M), ncre4crBlle cN'Ie-

rqoHr.rfl r{aHcr{lvryMa pacnpeAeneHlrfl aHeprurr B rlenpepbIBHoI\{ cneHTpe rI3 BI'1-

4lruoii o6nactr,r crrer(Tpa 0oorllercrBelllio r; ylrrpatlllo.IleroRylo t'r uut!pa-
fipacrryrc iloHaBareJrb rIBera B -V crarloBlITC.rI I,IaJIo rIyBcrBI{TeJrrHbIM }t }IB-

MeHeHrrro TcMnepaTypr,r sBesALr I'I B SHaqI{Telr,UOli Mepe rep.fleT cBoe slraqe-
Hrre Har( reMfleparypnr,ui xplmeplui. lru roprrqux BBeBA rlcrroJrbaoBaHI'Ic
B - V Buaarr,rre.rtbHo ycJro]r(H.rlerctlra-Ba I\[e]r{BBeBAHoro tronpacHeHrrfl .

B csnglr c err,rvt ctrcr(rpaJrbHr,rfi Hracc ftBrflercn AJrfl Halxr{x BaAaq BIraqI'I-
TeJrrruo 6oree y4o6uoir telrueparypnort xapar(reprlctI,IltoIi, rrocxoJrrrxy:
a) oruocu'r'errr,Hoe lIBMeHeIrI,Ie reMrleparypu (A Ig 7gi1 : A Sp) c lleuel{eHucrf
CIIeRTpaJIbHOfO I{JIaCCa CpaBI{I{TeJIbHO }IaJIO MeufleTc.fl BAOJIL teUuepatypnOii
rrocJreAoBaroJrbHocruI anca4 (reuueparypHafl ilInaJIa cnenrparIr,HLIx HJraccoB
6oree pannoMellHa, arell ]rrHaJIa rror(aaareJrefi qne'ra), qro oco6euno Ba]ItHo AJlrr
onpe/(erreHr,rfl rrallaMerpoo (tr4fll) n o6nacttl O- u B-anee4, r'r 6) cnexrpalr,lu,rii
I{JIaCC - XapaI(TepllCTUI{a BBes/(LI, He saBI'IC.fllI{a.rI OT l{eiI{3BeBAI{OIO IIOHllaC-
}IEIII1fl.

Ilau neo6xoAr{r,Io noero}Iy paccMorperr, Borlpoc o BaBrrcrrMocrl,I N{eliAy
crrcxTpaJrr,rrrnN{ HJraccor{ r,r lror(aaareJrerll riBera B - V AJrtI (HenoHpacHcBIIrI{xD

3Be3A IJIaBHOT"I ITOCJIeAOBaTeJIITHOCTU. ,[,na STOrO HarIIl 6rrillr s ocHoBHoi\'I rIC-

rroJrrrioB&Hr,r peBlrJrbrarr,r [5, 15-19].
floxasare.url IIBera 6palrr,tcr, B crlcTer{e B - V, cler(rp&jrDnLIe r{Jr&ccLI -

R cr{creMe MK lrnr.r B yBr{3aHHoi.i c N{I( crrcrcr{e HoJrlralecrBeuuoii cucxrpairb-
nolli nnaccnsuHaquu [5, 18, 19].

Sasnuruor:lb r,Ier{Ay Sp (MK) w B - V g;nn BBeBA rJraBrrori uoc.neTlona-
TcJrbrrocrrr 6r,r;na yctanoBJlelra B crler{TpaJILI{oM rruTelleane O5 - 1\{5.

Paccuorpnu Hpurrrlecxu peBy.rlLrarbl orlpeleJrel{Irn tr4fll B rlpeiIbIAyII{I'Ix
pa6orax t1-61.

B [1.] 6r,rrr,r BrepBLrc noirrlrlccrBel{Ho orlpeAeJ]eHr,r rapar{erpu tr4lII n Sop-
r{e BaBr{cr.ril{ocrtr M., or l} - I/ u Sp. ,fl,narpauua (M,, B - I/) 4u fuap
(noapacT t - l}e ret) 6r,rna tpauc{opuupoBaua :rt:0 s coorsercrBlrl{ c cy-
rqecTBoBaBtrrrlN{r{ B ro BpeMfl rrpei{cTaBJreHrlflN{rl o HaIIpaBJIeHI'Ir{ lI CHO}IOCrII.

aBoJrroqr{r{ BBeBA. 3ro oupc4eJrrlrro noiro}I{erure I4lfI ArI.rI BBeBA A - I(' Con'
Merr1aa ArrarpaN,Is,Ir,r lm., (B - V)nl 4nn 6olee MoJroAtrx cHorl"{euuil (coilep-
)Haqrrx BBeB/\r,r 6olee sLrcoHI,Ix cBcrrlMocreir) c rpauctlopMl{poBaHHoii Aua-
rpanuoi;i 4.nn llrral, aBropLI olpeAe.rltlJrl{ [apa]\'IerpEI tr4fll gns 6onee pauul'Ix
BneBI{, BrrJrorr, lo B0.

IJc4ocrarxn MeroAa: a) aanlrcuntocrr, [oJyrIcHI'ILIx flapaMerpoB tr{fIl lls
BtseB/I parrrrr,rx lr rrpoMclryrorrnLrx clenTl]aJIr,HLIx fiJIaccoB or csoiicrn Tlarrrroii
MoAcJrr{, [o,rro]rteHr{oii n ocuooy nlrvnc.neruril; 6) [peHe6l]e]Re]Iue Boar{oiliHlrr'I
Rrrrl-sr{r{eM D}roJrx)rulr.{ BReBJt B 6onee uo;roArrx cItorIJleIII4rrx.

B {957 r. Cou71n71rn [2] u,(rnoncon [3] orpeAe.rll{Jrr napar{erllbr I4ffl Irq
crrexrpaJrrruoro I{HropBana 82 - K5 n rfopme l]l'[,,, (B - 7)o]. Ilapanetpl,r
I4III s o6er.rx pa6orax orrpel{eJltlJrr{cr, o/\HIIM rr reN{ }r(e r{eroAoN{ - rlyrctvl no-
c.teAoBareJrrrlroro ooBr,Ieqeul{r Al{arpaMr{ (*r, B - V) AJr.s ]lacccrl}Ill1,I.\

K2). Cpetnuft paa6poc

<2,0, crertparrnnft

lg Z.rt + 0,025, Sr..
lgft +0,051, Su".

roqen ua {ur. 1-4 cocranrr.iet
rrlrrepBaJl O5 - I(2):

3 - M 5o1 -l- 0'l' 25,

1+ - Mo )- 0,,: 20.
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cr(orIJreI{I4I'i rlo BBeBAaM? Jle}fiatrIr{M Ha Alrar'paMMe Ha 3 nenra.nnr,r HI{me npo-
4e.ua Ill6n6epra - 

rlau4pacexapa.
Peay;nsrarr,r orpeAeJreHr{r,l uapanerpos tr{frl B arr{x 4nyx pa6orax rrpaR-

Tusecftl[ coBrraAalor. Pacxonr4euan n MT He npeBocxo4Rr 0r.,{-0,,,.2. Ocnos-
uoii uegocrarox MeroAa: .B cpaBnrrBaeMoM r{HTepBaJre rroxaBareJrei.i qnera, no
cyrqecrBy, npene6peraerc.fr BoSMoxrnoft asonrcqner,i 3Be3A B 6onee crapou
cr(orrJreHr[r{, B pesyJrr,rare rrero [pI{ flepexoge x ualr6oJree parrHr,{M 3Be3Aar,r
rrocrerleHHo HaHarrJlr,rBaerc.a cr{creMarlrarecxafl orur,I6na, [oAlrl{Maroqafi rroJry-
scH{{.yp. 4fll nrepx or ee rrcrr{HHoro rroJrome}rr{rr Ha Ar,rarpaMMc (Mr,, B _ Vl

,B 14) [pI{MeIreH, no cyrqecrBy, aHaJrorusurrit lrero4. Bo scex ylor{flFryrbrx
pa6orax aBropbr noJrbByrorcfi npr,raaenofi r( oAHoMy cxoureunro - llra4au,
xoTtl I'I uByqeHHoMy AocraToqHo xopo[Io, Ho l4Melotqe\{y I{ cBoII I{H/U.IBIIA)/-
aJrtHLIe oco6enuocu{ B Ar{arpaml/re (Mu, B - V), Morytqne cr{aBarl,cfl Ha Iro-
ryqeHHr,rx uapauerpax tr4lIl.

Il [5,ti ] 6ru np_llreueH HecI{oJrrxo lrnort rueroA orrpeAeJreHrr.rr rrapaMerpon UIII.
.[icero Haulr 6r;rnlt rrcrroJrr,Bor]aHr{ Ar,larpaMMr{ lurfl 15 cronreulrii u acco-

quaqlrii, I{3 ltoropblx 4lx I 6r,rnr,r oupe4eJrerrLr vcrrrrrHrre MoAyJrrr paccroflHr{rr
rlflr{ ro rpyrrloBblM rIapaJIJIaKcaM I{JII{ B peByJrLTare rIpoBeAeHrIf AJrfl pflAa
sBeBA AalrHoro cHonJrenua (accorluaqrr'r) 4oyuepuor,i KoiluqecrBeunriii cuenr-
pa;rrrroli nracclr(urxaqlrlr [5, 19].3ro froaBoJrr{Jro nocrpor{Trr cBoAHy(r Ar,r_
arpaMMy (Sp, M,,) AJrq p.rrAa cHonnenlrr.l He nocJre/{oBareJrr,r{blrr oABr,rror{ [ua-
rpar\{M AJr.fi OrAeJrr-Hbrx cHorrJrennrlr x Haxor,l-ro ucxoluoii ArrarpaMMC (rranpu_
MCp, AJLII flra4), a B peByJlr,rare IreBaBl{cr{Moro HaJro}rreHr{fl rn*. Lt yrxe c aioii
o6qer'i 4lrarpauuoi,i 6r,rnlr cosMerqelrrrr MeroAoM cABrrra 4ru.porrri, (rn6, Sp)
AJIfl ocraJrlHblx [Iecrr{ cxonnenrai.i. Bce ato rrpaKTI{rIecHu cBeJro r.ra I{er crrcre-
Nrarr.rqecHrre oruu6nrt, BoSHr,rHarorque ilpr4 rroc;le/IoBareJrrrrroM nopexo/1e or
oAHOTO CHorrJrerrr,rfl n ApyroMy.

Hr'rrnnal.-rpaT!$a rnauuoiir [ocJreAoBareJrrrrrocrr,.{ na raxor:t o6o6uleunol:i
Ar,rarpaMr{e (Sp, .i71,,) rr rrpr4Hr,rMaJracr, Ha]\,rr,r ea I4f[.

Anaroru'rno tr4fII MolltHo orlpeAeJrr.rrr, r(aH rrrrlriHloro rpaHrrrly r,rarrrorir
nocJrcAoRareJrbHocrr'r Ha /(r{arpaMue (Sp, M,.), noc,rpocnnori,r IIJtrr sBoilA raJrar(-
TurlecHoIo IIOJI-Er I{MeIoIIlI'Ix AIryMepHyIo I(oJII{tICcTBeHHyIo CIIcHTpaJIL,HyIo
n.rraccr,rt!lrxaqxro B o4nopo4noii cucreue.

Pacxonr4eHua c tr4lfl, nai,rTqenuoii s 12-4,1, cyrtecrBer{Hrr ro.iirrno /(Jrrr ro-
pflrll,Ix BBeBA? 6onee panullx, qet{ A5, n Moryr Aocl.r.Itarb 0,r,l.t-0r,,7 B M,..

Cqr.rra.s r{ero/{r{ny, npr.rHflryro HaMr.r AJrrr onpe4ererrrs i4fil 15, 6l, 6orce
ceo6oguoii.or paalloro poAa clrcreMarusecnlrxbrun6ox B cpaprrcHrrr4 c Mero-
4r'rxofi n [1.-41, Mrrr _BaHoBo n]loBeJrr,r orpc/teJrcHrre flapar{erpon tr4ffl ra6r,rNr

lL{1 lyre}I, rar n [5, 6J, o6pari,rn oco6oe Brrr4Marrr{e Ha yrorrHcr{r{c rrapaMerpoB
tr{fLl 4.lrr caMr,rx par{Hr,rx r,r caMLrx [or]Arrr,rx BBeBA. frpil eronr 6oror, lorroolru-
rerrrJr{o r,rcrroJrLBoBaHrrr peByJrrrrarr,r lS-7 , lb, 17 _ZZ).

FIa r[nr. 5 upnncgerra I4|I.I ilo paaJrr,rqHbrM orrpc/{erreHr{rr1r: rvraJrrrre cBer-
Jrbre r{pyx{Hr{ - olpeAeJre}rr4.fl IIo [1-4], 60nuu,re cBerJrbre - ro [5, 6],
rorIRI'I - HaIrrI{ flocJre[Hlre orrpeAeJreHr{s I4ffl c r,rcrroJrbBoBarrrrer{ 6rluriaii-
rrux.H Co.nuqy eu-ez\[l4,15,171,enesl, II"xcaA [20,21] u fuaA [l7,Zl,2rl.

flapauerpr,r tr4ffl,-nonyceHHbrc s ll-41 n $opue (M,,, 'B _V),'6ttin
ilepecquran\^B (U* Sp) c ucnoJrrrBoBaHuclr uonyueunoii r_raulr cpe4uei,r Ba-
Br'1cr.11{ocrr4 (Sp, r - v) Nrtl 3Be3A r.JraBnorl noi.nc4oBareJrr,Hocrr{.

Ilta {lrr. 5 nerxo Br,rAerb, rrro Ar.fl eeea4 6onee rroBAHrrx, uert A5, Bce Mero.
iII,I- OIIPEAEJIEI{I,Ifl IIAPANIETPON tr4IfI TO CTIERTPAJILHI;M U SOIOUETPI,IqECKI,IMna6nro4eurrn[[ BBeBA Aaror oqeub xoporrree corJraclre.
_ cpegnce yftJroEeHl{e orAeJrr)rrr;rx olpeAejreurtfr M, or cpeArrero BHarreHr,rfl
M,^ gln Aaulroro clenTpaJrbHoro HJracca cocrarJrr{cr:

/Urrr BB03l( A7 - IrS t 0?11070,

G0_GBt0?r?065,
I(0-K7+0"'070,

t{rrrt 3Be3j( II0 - X,I2 + 0'' 1 7,

Ir3 _ t{5 x0",'4.
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'Iaxur,r o6paaou, AJrfi BBeaA 1\7 - I(7 nonoxtesue tr4III II6II(H3 cqflrarb
ycraHoBJIeIrHr,rM c orulr6nofi Bcero JrI{[b HecKoJrbHo corrlx BBeBAHoIf BeJII{qI{Hbr,

oaooHo AJr.rr 38034 M Ouru6na ofiasblBaercfl cylqecrBeuuo 6o,nHueir.

,[,nn snee4 6o;ree pannrrx, qeM A5, o6uapy]fiIlBaercfi saMerr{oe pa-cxo{;

Aerrrre Me)fiAy ,upr*eipaulr tr4ffl, uatl4enurrurl, c o4noii cropoull' u [l-41
u, c 4pyroft - s [5,6] r s arofi pa6ore. Sro pacxoHAe-rrr{erapacraer IIo Mepe

rrepex-ofta n 6olee lop.EsuM BBeaAaM ]I IIpI{ 82-86 Aocrlllaer 3uaqeul4ft

9,",8 r Mu; I4llI, uo lratullM AaITHLIM, npoxoAllr lra Al{arpaM,ue (Mr, Sp)

17v

-5-

r-rr]J r I I i I I I i]llr r' .!L4l I \ I L r "' 
I I I' I I

05i78g00/Z356Bgl0/2357r02581}0258K0/2.1457110/2,7+.'6

r{r4inc, rreM tro ll-t+1.l1apalrerpr,r tr4III, nairTle}Ig6le s [5, 
-6] 

r s croli pa6ote,

6lrn1r uclorrr3oBaHll EaM;,I B 4inrneiiureu naH 6onee coo6o4nr,re or cIIcTelIa'

Trrqecr{r4x ortu6on.
Conoctaslel.rue tr{lII, uai,l4eIIFILIX B peByJlbrare aI{aJII{3a oAIIopgAHLIx

MOAeJref{ Br.ryrpefrirero crpoerrlrfl area4 ($ t) u na ocl{oBe sorouerpu'IecKl'Ix
u cler(Tpocnorrtrqecnlrx ,ru6rrroqaorrft asei,I rr BBeBArrr,Ix cxounegnit 1tt". 5)'

"prn""ui"uHo 
r{a {ur. 6. 34ecr, cBerrrr,re Hpy^rr(r' - flapaMerprr 7IlfI, nari-

AerrrJLIe rro MOAeJItIM BBe3A. OUenr4UO, aITO IIBa IIOJIHOCTbIO HeBaBI{CI'1tr{bIX lIe-
TOAa, OAr{}r tr3 }ioropbrx qrlcTo DMrrr{pllqecfinr,i, a otopofi - nonysMlup[qe-
cnuri, ga.or yAoBJrerBoptrTeJrbHo corJracyrcqlIecfi IIa6JIIOAaeM6Ie IIapailIeT-

pu I4|II.
Cpe4nee paoxoHAerrrre s Ml, uair4enutrx AByl\[fl NIeroAaI\{I{, B cleHrpaJrr,-

"o* Inrfruprriou gg:kz .o"r"uur.r., 0-,{5, o4'aro Arrfl anea4 o5 - B0

, ffnO - M5 ,ro pacxoffiAegl{e sHaql{reJrbHo 6oJrblle lI Aogruraer 0?n,5'
,IaHrae 6orr,]Irlre pacxo]r{Aer{u.tr AJr.fr caMbIX paI{HI{X II CaMLIX IIO3AEII{X

anea4 o6ycJIoBJreHbr, KaH rraM rrpeAcTaBJrflercg sau6oJlee BepoflTllbrl\{, cJIe-

AyIOrqr,rMIl OCITOBE6TN',IT{ fiptrql1l:Ial4u- 
Lx.n ropflqux 3Be3A ero: a) ulrsHar roqrrocTF, olpetreJIeIIIIfl IlallaMeTpoB
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tr4fil us Ra6nro4euur,i la"uanrr.r.recxr{x cxorrlrerurii !r orAeJrr,HrJx BBeB,I{ AJlrr
anea4 6onee par{H}rx,,reN{ B0 (ualo seee4 O); 6) uexoropa.fl HeonpeAeJreuHocrb
n Ams,,1 AJIfl caMIJx ropfiql,Ix BBeaI{ c 7'cii ) 30 000", {ro CK&3r{Baerctr [prl
lcpecqeTe M5,11 Mo,(eJIefr. n Mr,; n) aoeuolnHafl HeroqHocrb IIrHaJrr,I 7.,11; r) ue-
HaAe?r{}IocrE, npoBeAeul,rfl unrxnert oru6arcu1eft rJraBHoii nocJreAoBareJrr,r.rocrn
Ira Al,rarpaMMe (lg qI, Sp) AJrfl BBe3/{ 6o;ree pauHr,rx, uel,r Og.

Itarx4an r4B Drrrx HeonpeAcJreuuoc:re11, He rro/{Aaroqr{xc.s rorrHoft xonn.re-
crscuuofi orleHr(e, Molrrer rrprrBecrr,{ x orun6rau B Mr, Aocrr.rraroqr,rM HecKoJrrr-
Hr{x ilecflTbrx anea4noii EeJrrrqur{br.

!,na caurrx xoJroAH6rx BBeBA DTo: a) uexoropatr, Bce eqe ocraroqaflcfl He-
ofipeAeJreuHocrr, B Am5o1 gln 7"11 ( 3500'; 6) noeuorxuocrr, roro, qro ca-
I{l,Ie XOJIOAIIIie 3BeB,qLI I{a?I{e B TaItUX CpaBHIITeJILHO CT&pIiX CHOIIJIeIIILgX, HaI{
I-[a4H, eqe HaxoArrrcfl B craArrrr rpaBr{raqr4oHrroro c}r{arr{fl; n) neonpe4e-
JreHlIocrb, o6ycloueuHarr BIraqr{TeJITTHLIMIT TpyA}rocrrrMrr nocrpoeHr{fl oAHo-
poAHrJx MoAeJrefi Hpacurrrx r(apJrr{noB urna M (clr., H uplrmepy, [141).

[a;rr,uer,iruee yroqHeH[e rrapaMerpos tr4fll Arrfl caMr,rx pauulrx r{ car,r],rx
flos/(Htrx 3Be34, BeCbN{a IIeO6XOAr.rMOe AJr.fr peIIIeHr{fl pfrAa Ba}Hr-rbrx 3aAaq, Ao.rr-
?nHo cocrofrrr, B ycrpaHerrr.rr,r yHasaHHLrx HeOrrpeAeJreHHOCTeii. orCyrCrnlre
sHaqr{rerbHr,rx cr4creMarr,rsecHux pacxo}fiAeHrr? n tlapauerpax I4lfI, uari4eu-
HLIX ABVMfl I{eBaBr'I0I'IMr,IN'II4 MeToAaN{II, AaeT HaM IIeKoTopbre ocl{oBaI{I{rI BB.TITL
B HaqecTBe oHoHrIaTeJrr,nofi I4III rrpocToe cpeAuee I{3 peByJr],raroB, rroJryqer{Hrrx
o 6 oultlr l,rcttorr r] B oB anHr,rMrr Mer ol{aMr{.

oxorqarenr,Hafl cBoAHa ocuoBHr,rx nallaMerpoB tr4lfl upuueAelra B ,ra6r.. 2.
r4e n cro:n6qax 7-14 [ocJreAoBareJrbuo rrpr,rBoArrrca:

1 CueHrpalrr,sr,rrl HJracc B crrcreMe M.
2. floxaaareJrr, rlBera (B - v)r, nafigeuurri,i uo cno4uori BaBrrcr{Mocrr.l

(Sp, B - V) nln BBeBA HJracca csernMocrI,r V.
7 I{su. I(p},rxr0r{oii o6ccpnar., T.XXXII 97

(Dlrr. 6. Cpanuenue [apaMerpoB ucxolnoii r.rranuoii
rrocJleAoBareJltuocrrl, naii4eunr,rx AByMfi Merora\{rr

(g$ t u 2).
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3. Jlolaplr{t{ Maccbr BBeBAbr, tsbrpa}HeHHoi,i s Maccax Conuqa,- ocnonEofi
rrallaMerp aBeBAr,r, no HoropoMy olpeAeJrtrJrucr 7',,11, Ig -R, M5r1 u Sp,

4. 3{{enruauax reN{[eparypa, nafi4euuax [o cpe4ner,l BaBr{cflil{ocrlr
(1g $lt, lg 7,.;i (Sur'. t).

5. Eorouerpuqecnafl rro[pa]lxa, coorBercrByroqafl 'l'd1 ttl cro.u6qa 4;
nai.r4eua AJr.E BBeB/I O - l,' uo [7], AJrfl BBeBA G - 1\{ - uo [8, 70, 141 .

6. Jlorapu{u llaAr{yca, rlall4enur,rfi ro cpe4nert BaBr{cr,rMocrr4 (lg 9)?,

lg,?) (r[ur. 2).
7. Eorolrerplrrtecrrarr a6corro'ruan BeJrr.rqrrr{a, uait4ennan ro 19 7"rr

u 19 -R r,rs cror6qos lt u 6.
8. Boroue, prrqecxarr a6corrornan BeJrr,rrrr,rrra, nai,i4euuaa [o cpegueft

IraBlrcrrr,rocrr,r (tg 9I, M5.1) (Strr. 3). Snaueuust M1,o1lra cron6qoa 7 u B4orniusr
6nr:rr,, IIo cyrr,r AeJra! orreHb 6;rr,r:lxrruu AI]yr H l(pyry, TaH Han oHlr BbrarrrcJreHbl
IIO O,{H}IM I{ TeLr ffie rrCXOAr,rrrIN{ /{aHHljrM.

9. Mtnt - cpeAIIeC I,I3 BrlaqcHtrr"r cro;rr6qou 7 u B.
10. Mo, naii4euuax rro M1'1 I,rB croJr6r{a 9 u Anz1n1 - trB croJr6qa 5.
'J.1 . ll,[,,, r'rarl4ennan [o na6;rroileulum r]BeBl( r,r BBeBAHbrx cHorr.neurri,i

($r.rr. 5).
72. 1l/[y,,1, uai,i4er'rrraa to llil,, r.ll crol6qa '11 u. Ltrt1,r,r - r,rf] cro.rr6qa 5.
13. Cpe4nee Mu yt;a clorr6qon 10 n 11.
14. Cpe4uee Mt-r u;; cuo.,r6r{oy I n 12.
.13 4annoru cnyrlng uapaMerpal{ri, rloJrHocrrrrl ofl]leAeJlrlrcqrrMr.r oclroBI.IT,Io

ceoiicrsa TI|II 4;na ilBeBA HaceJreun.u I, rrBJrrrrorcrr Sp, B --V, lgrl?,7'"rr,
1g R, -M ,, nt M-rnu.

,(arr,ueiiuree yrosHer.rue [apar{erpoB r,rcxoAHoii rransoii nocJreAoBareJrr]-
Hocrrr, ecrecrBeHHo, 6y4e:r r4Merr, Balr{rroe BHaqeHr.re /IJrfl pelxeHr{fl rvlHorr{x
BonllocoB HocMoroFrr,lr,r, r;nea4uor:r acrpoHoMr.rr,r tr acrpo{lrauxr.r.

Ccrmn6pr, 1963 r.
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I{3 B ]] C'II,I f ITP bI 1\{CH O T7I ACT P O Oi,I3IT.ID CH O II O DC ], P B AT O PIII,I
Tou XXXII, 1961r r.

o [BvMEPHOfi OyHTUIIIII CBETLIMOCTb - IIBET

AJIfl CBEPXTTTIAIITOB

' 8. JI. Yeutgoo

Vtoqueuo pac[peAeJIeI{I{e [o cBeruMocrr.{.rl qBery aneag la.nanutrlr, Eo.rr,rroro Nlaren-

JraHoBa O6aana I{ raJrarrl4nl4 M 31 c Mrl- 3'n.
Hair4eno, rrro, RpoMe roly6ux r4 r(pacEErx cBepxrr4rarrroB, cyqecrByer rpyfifla 3Be3A

ilpoMeE(yrorrEoro rlBera, o6oco6rernas Ha Ar{arpaMMe IMr, (B - I/)0].

ON THE TWO_D]MENSIONAL LUMINOSITY - COLOR TUNCTION FOR SU-
PERGIANTS, by E.L. Chentsou.- A more precise cletermination has beel made of

f,he luminosity and color distribution of siars of the Galaxy,LMC arrd M 31 with Mul-3"t.
Il, is found Lhat besides blud and red supergiants there are stars with intermediate color

which form an isolated group in the Mr, (B-V)o diagrarn.

ltan na6troAareJr[,Hrre, TaK I{ Teoperrlqecxrle r{ccJreAoBaH}rfl rloJrocbl cBepx-
f,IIIaIIToB Ha AIIaIpaMMe leprllulpyula - PecCena AaIoT qeHr{blfi uatepllan
,qil.a fl ByqeHI{.r aBoJrroqrrrr BBeBA. Oseus lruTepecur,r r{ crarr{crl{qecftrre AaHHbre
o6 otuocr,rteJrrrror,l qacrore BcrperraeMocrr{ cBepxrrrrallToB paBrrrtqnbrx cBerrr-
Mocrer-r u IIBeroB. B udcronrqeft pa6ote cAeJraHa rrotrbrrr(a yroqtreHl{E fty"n-
qr,rft CBeTTTMoCTII rr IIBera IJI.fi BBeBA c a6corrloruofi Bl4ayafibuoft sBeBAIIofi se-
fiuqunofi Mu{- 3".

B coBpeMeHHbIx rrccJleAoBaHr(flx, TafiIax, - Ya[pr{Mep, KaK pa6orr,r
I. A. Craprrr(oBoft [1i, ]tpa{ta u Xrilrgepa [2], oqeuxlr cBer]IMocrefi. u
co6ctseHsbrx r{BeroB a6conbruo .flpn}Ix BBeaA ocHoBbIBalorcfl o6nrquo Ha ABy-
uepnof,r cfiemrpaJlbrrofi ntaCClr{IIRaqlI[. flpu arou ranlle HenpepblBHble Ira-
paMerpbr, KaH cBerrrMocrb ,r reMneparypa (lrnu qner), xapanTepr{syrorc.fl
Ir.rcKpeTlrr,rMrr IrapaMeTpaMr.r: cflel(TpaJrbrrr,rMr{ I(JIaccaMtr Ir HJIaCCaMI{ CBeTr{-

MoCTIL fIO 4IaarpaUMe IIBeT - a6Colrotgafl Ber1nquHa aTI{ KJIaCCrI MoryT pag-
IrpetreJr.flrbcfl rrepaBIIoMepHo I4, fipoMe ToI1o, HepaBHoMeplIo BaIIoJIHfTLCfl
BBeBAaMT{ BcJreAcrBr[e paanuuuofi EaAe]Hrrocrr{ r(pIrrepr.reB r(Jraccu{IlHarlrrr{
B paBrrbrx Mecrax ArrarpaMMEr. floarouy ecrecrBerrHbre {ynxqulr cBerllMocrr{
,I qBeTa MoIyT IICKaEtarbC.fi IICHyCCTBeHrIEIMII IIeOAIIopOAHoCTflMU. Oco6afl
ocropoE{Hocrb Heo6xoAtrMa fiprr ucIIoJrbBoBa}rur( cflenTpoB, troJryqel{Hbrx
c o6r,exruBllofi [pI{BMofi. B orou cJlyqae cocraB rax Ha3LIBaeMbIx Ilarypa-tl-
rrbrx rpyrrrr - OB, cG u 4p.- rtoxet BaBl4cerb' Hafi orMeqaet Moprau [3],
or Arrcilepculr, Haqecrna lrso6pameEtrft u Aa)fie or IxI{pI4HLr CIIeRTpa.

Tan, uanpuuep, iloryrleHHafl r pa6ore I. A. Crapu_xonofi 4nyuepnax {yun-
IItrfi cBerrrMocrb - qrer (cu. $:g;r.2 I{ ra6I. 10 ua [1]) roHaBbrBaer B I{IIrepe-
cyroqeii Hac o6JIacrI4 cBepxrr{rarrroB orcyrcrBr4e SBeBA c Mu= - 6"', a ETo

fiar( pa3 rr ecTb rrpoMe)fiyToH MelKAy trocJreAoBarerlr,HocTflMl{ Ia u Ib B cllcTeMe
MK. Bpaa Jrrr Ae*r{qlrr arrrx BBSBI peaJrerr. Cxopee orr Br,r3Barr ylporqarcqr.rM
flpeAtroJro]r(eErreM o KoflrleErpaql,Ir[ aBeBA c ne6orruroft Al4crlepcr{efi or(oilo
oTAeJIbHbrx trOCJIeAOBaTeJIbEOCTeft .
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,[,,n.n nponeprr,r Droro rrpc4rroJro]neHrrrr HaAo cpaBHI{rb pacnpeAeJreHr{e rro
M, uexoropoir rpyunr,r BBeaA c I{BBecrrrbrMr{ a6conrotnr,uvlu Beflusuuar\Ir,r I{
cyr{My rayccrlaH, noJryqarcqyrocfl, r(ofAa rrsBecTHr,I Jrr,Irrrb KJraccbr cBeTr,rMo-
crr,r AJrfl Drr,rx BBeBA. Taxoe cpaBHeHr{e yAaJrocb trpo4eJrarb, LrcrroJrbayrr otIpe-
AeJreurrf M, g:l.n paHHIrx, Ao F0, cBepxrl{raHToB, BBflTLIe rIB pa6or
I4. M. Itour,rrosa l1r, 51, a Arrfl noaAuux (G, K, M) - ua pa6orr,r Buncona ra

Eauny [61. flla crort qeln rl]I,IBrlel{ajracb rarr}r{e AByxr{BerHaa {orolrerpr,ra
BBeBI{ cHonJreuulin o6rqero rrorfl BoflF,rrroro Marer,na]IoBa O6nara. OHasanocs,
qTo [poBar MeffiAy rrocJleAoBareJlbHocrflMr{ Ia lr Ib orcyrcrByer. Cnepxrlr-
IaHTLI OTAeJIbHLIX lpynllllpOBOH, B 3aBIICIIMOCTI{, BepO.flrHo, oT BOBpaCTa, },IO-

ryr rrpe[[oarl{Tarb cBerln\{ocrlr oltoJro M.r,: - 7"' nilvt -6"', I,rrl,r --5'". ,(rn

-q4 -42 q0 qz q4 .0,6 .q8 p /,2 /,4 10 /,8 2,0 2,2
(a -Y)o

tl;r.rr. 1. (Dyufir{rr'r qBera /IJrrr cBepxrrrrauTolr Ia - Ib
., - rro Aarrrrr,rr{ I', A. CTaf rrrioBoii [1] (lurpuxoB:Ifi rurrrm rI r(l)ccrLIHIr), no IIa -

rrrcrly cBoArtorry l{araJrory (irtrIllJrrttr rurr[fl) u Ito lr:rccrI0r{(ilqlrfl c o6bcriru]lltol-r
npr4aMorl (lyrrfiTxp) rlcnoJrr]3oDarrir. 3ilBucuMocrb qBcr - ctreHTlJ Ir:l pa6oru [1];
6 - llotsccuy Nrarcpr{iltry c yqcro}r BitBr{cffMo0Trr rIBCT - ctrcr(rf, trpHrrflTuii

Ir AaHrrol"r l)a6orc

o6rqero lr(e rroJrf, rIo-Br{ArrMoMy, cJre4yer cr{urart; troJrocy cBepxrr{raHToB,
BarloJrrreHHol-r HelpeDriBrro, ilo Hpafinefi Mepe, or M, : - 5r'r Ao Mu :
: - 7 "',5.

'IaH HaH {yuxqr.u cBerr,rMocrr{ olpeAeJrer{a o pa6ore [1] uo BBe3AaNr Ao
I/ - 6"' orreHb rrrlareJrbHo, c yqeroM Me)fiBBeBAHoro florJrou{eHrlfl, raJranTr{-
qecxorr- noHr{eHTpar-\urr, t{BNrer.reHufl upocrpanctBennoir rrJrorrrocrr{ c paccro.fl-
I{rleM or Comrqa, To Mo}l{}ro ee [purrflTb c ynaaaHrJoii srrilre tronpaBno]"r. tlro
Hacaercfl {yunqulr r{Bera (11,lacnepxrrrraHroB Ia lr Ib rroxaaaHa ua $ur. 1, a),
ro oHa orrpeAeJreua Meuee HaAe?r{Ho. i3alrernr,r }rexoropsre xole6anrts ql{cfla
BBeBA BAoJrb rroJrocr,r cBepxruraHror. HanpuMep, BBeBAr,r c (B - V)n: 0"',2
(r. e. A5 - A7) Bcrperrarorcx, uo npafiHeit Nrepe, y 3-1+ paaa llex(e, qeM
c coce4llr{Mlr BrraaleHr.rflMr.r IIBeroB. O4nano nonnoii yBepeHHocrr{ B DTor{ r.rer,
TaK r{an rltrrcJro r{ccJreAoBarr}rr,rx BBeBA r{JraccoB cBerr{Mocrr{ Ia lr Ib l,raJro -ncero 126.

C qe,nsro yroqueHr,rn (r;,unqr,u,r rIBera Ha 6orr,tnelr r{arepl,ra"rre naulL 6lrm,t
co5pani,r B I{araJlor l{&HrrLre o 950 cnepxrr4raHrax. B ocuosHor,r - ilro BBoB-

llrr, xlaccr'rSnqlrpoBaHHbrc Mopranoru, Ho4ou u Vrat$opgolr li 1 (cuexr-
paJrrrHrre r{rraccLr O, B, A) rt BarliAe;rnrauou [B] (xlaccr,r F, G, I(). Ham na*
TaJIor iloJIoH nprrMepHo 4o I/ :'lnt , coAeplr{rrr or{oJro rro"[oBr1]rLr BBe:lII
$n - $trt. Eto uo4toeplr{Aacrcfl cpaBHr4reJrbHr,rMr4 no/{cqerar\,rlr B o6rqux rr.lro-
IUaAI(aX sBOllA Halllero CBOIIT.TOTO KaTaJIOra il r{aTaJIOrOB, SaBeAOMO rrOirrlLrX
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Io 11''' , cocraB.[eHHbrx rra I(purlrcHoir rrcrpo$It au.recrioiir o6cepnaroprru
0. C, Epoqcnoir [9], I4, I4. Ilporu.rH [10] rr JI. Il. Mertrx [1]. Oclacrcn rle]io-
l',Opar{ r'reyBeperr}Iocrb B rroJrHore 3Be3A r(JIaCCa A, Co6paHHbIx lI3 pa3po3-
IrcHrrbrx r,rcrorrHuxoB. Dto o6crorrreJrrrcrBo orlleqeHo ua {lrr'. 1, a paepr,reolt
rrti.rpuor:i irrrHr,ur, rrao6pa;riarorlcr:i QynHqIrIo IIBCril Ia - IIi-BecBA, rlocrpocH-
HYIO IIO AarlHr,IM CBOi\HOtO riaTaJrOIa.

,{nn yto.ruenr,r.n o6;racrr'r noal{Hrlx [o/IR,rIaccoB A - upe4uolralacrloro ]Ic-
ora oliHoro IrB rrrrHl,rlr)/uou rfyuHqlll{ I{Bera - AorloJtHllTerlr,no IIcIto,rlbBoBa-

.TIIICI] I-IEHOTOPDIE CIIIICHII 3BE3A,
Hlaccu{r,rqr'rpoBaurlbrx c o6r,ex-
rrruuoil upr.rarrori. Oxo.,lo 450
cBepxrrlraHroB or B0 4o G0 nr,r-
flnirelro B coBx,Iecrlror"r pa6ore o6-
cepraropui:r Eepregop$cHoii r,r

Vopuep r,r Cyoan [12, 131. ,(au-
rrLre o rol,r, xaxoii rr]loqer{r B r'}lyr-
uax OB+, OB, OB-, nplrHflrJrx B

eroir pa6ore, cocraBJrflror BBetsAbr
pfl SJIr.laIHrJ X Cnel{TpaJIbrrI{X Tr,r IIo}l
rr cBerl,rr{ocret"r, 6rt,rur,r BBflTLT r.rB

crarrrrr Crerre6ana lr Illroxa [14 ].
IIpun;reHanacr AByN'repi{arr
nrtacclr{r,rHaqr,rR BBeB/1 rroBAHr,rx
cneHTpaJIbI{Ltx K.rIaccoB, BLITIOJI-
HeHHa.fl P. A. EapT aq n E. Ft. Xa-
paAire [15] rr N{aH-I{acxu [16].
Bce onpeAeJrelrr,r-s r,)rrBoAr,r.rrlrcb
H cr,rcreue MK.

fIpeTlensnue {ororpa$uuec-
KI,re 38esAHI{e BeJrrrqrrHr;r, AaHr.rr;re
B ATIrX r{aTaJIOraX, Upr{BoAuJrrrcr}
H nr,rayanruor,i cr,rcreNre BBeAe-
Hrrerr cooTBercTByroqr4x nonpa-
BoI{. Drot 4onorHr{TeJrE,Hr{I"r Nra-
reprraJr 4ar {yuxqurc r{Bera, rlso-
6panrennyro ua dx,rr. 1, a [yHr{-
rrrpoM.

Bce tplr HprrBrre Snr. I ,a rro-
r{&BbrB&roT oAHpr r,r Te }rie xapaH-
repHbie oco6enuocrn: 6r,rcrpoe
cnaAar.rrre arr,IoJra 38C34 rrlllr yAa-

Jreul,Itr or rnasuorl rocJreAoBareJrbuocrr{, rur,rnr,rMyM rrplr (B - V)o :
- - 

gtzL,t5, T. €. oxorro 86,5, aarelr - noAGeN{ r,r nonur:i Mr,rHrrNryNr or{oJro
(B -V)n:+ 0,,,2 r,rnlr A5 - A7; AaJree arr,rcJro BBeBA [oBorrbHo Berrr.rfto -Ao (B - V) o -6nr,9 (G3), rr, HaHoHcrl, r{elrHorr,re HpacHr,re cBepxrl{raH-
lll r{oHlIeHrplrpylorc.E y (B - 7)o:1"',6 (I(3) g y (B -V)o:2,,,,0 (M1-
M2).

,{;rn 6oree y4o6uoro cpaB}reHr,rfl [oJryqsllrrrx HaNrr,r peayJrbraroB c peoy.rrb-
TaraMrr pa6otr,r f . A. C'rapr,rHosoii [1] uu BocrroJirraoBaJrr,rcb nplrunr:oii raM BaBr,r-
cr{Mocrr,ro rlBer - cfle]rrp ({ur. 2, uyux'rup). Vroquennan BaBr,rcr,rr,rocrr; B co-
OTBeTCTBI,II{ C AaHHI;IIIII O HOpMaJIbFILIx IIBeTaX CBepxIIIIaHTOB B, A
tr{. M. [tonnrnona [17]ucBepxrui'aHroB F, G,I( ]tpa{rar,r XurrHepa [2]nauece-
Ha I.Ia Sur. 2 cruorrnoli JIIHI,IoI"I. flepexog or crrer(rpairbHr,rx r{JraccoB H rlBe-
TaM rro yrounenuoii BaBr,rcrrrrocrrr tr ycpeAl{errl.re rro Bcex.ry r,rMeroqe]\,rycr Ma-
TeprraJry nprrBoAflr H Hecr{oJrbr(o r,rBMerreHuof,i SynHquu qBera, Horopaa r,rao6-
palr{eua na $ur. 1, 6. }tax Br,rAFro I{B cpaBHeHua c dnr. 1, a, ur,rulruyrrr tliyHHqi.u,r
npr (B -V)o:- Qnt,QS craJl ocrpee, a n o6tracrl,I HpacFrLrx cBepxrrrlaHroB

I A F g Kfr
sp {tld

Q)rrr'. 2. 3aur,rcttltoctr, rtop]rilJrrr]ro1.o rltcra Ia-
Ib-srca4 or crrcnrpaJrr,rroro rrrrra, upruurar r [1]
(urtprrxonua nllroax) rr B rrtro'r'olr[1ci,i pa6t.r.rc

(crr.rorrrrrar nprrraR )

102

0 / z 3 50lEc 0/ 2 3 5 7 0 z 5B o Z 56 0 2 5o / Z



,ocraJrcr Jr14nrb o[rrrr Mar{c}rr{yM onoJro (B -V)o:L"',7. ffocne4rlee o6yc-
,JroBJTeHo uellr6aulr nosorl peAynrIr4or.rHor"r xpunorl ({nr. 2) n parioue 0'',8 (
<(B - 7)o ( 1"',8, upr,rroArrrqr,rr,rr4 K clJralfir{Baur,rro {ynxqrrr,r r{Bera n aroir
o6nactlt.

Ho uoxtno Jrrr cau,rrarb r{llrrByro, [pr,rBeAeHHyro na rpr,rr. 1,6,,qocraro.ruo
cno6o4noft or r,rcKalr{aloqnx a{{exroB cnel{rpaJrbHort xnacclr{raxaqr,r}I. o Ho-
ropbrx roBopr,rJrocb snnue? Jlcr.re Bcero orBerr,lrb Ha aror Borrpoc, ilocrporiB
Synnqrarc rIBera HenocpeAcrBeFruo, rro r,rBBecrur;rM co6crseHubrM rIBeraM. TaHvro
BOBIIOH{HOCTr n]le/{CTaBJrflror lrHorOarUCJreHHrrC sOrOUerpr,rueCHue O6aOprr trla-
reJrrraHoBbrx O6raxon, oco6enuo Eonurroro O6raHa (8. M. O.), u ocuoB-
!roN,r cocro.flr{ero r{B I'race.rreHr,rfl rr.,rna I.,(eficrnl,rre",rLHo, ecJrr,I upene6peur,
paaMcpar\{r{ atoi,t la;raHTr,iHrr rro cpaBHeHr,rlo c paccroflHrleil,I Ao Hec rI rlcnJrlo-
'!IIITL MeII{3BeBI{HOe IIOi'JIOIqeHI,Ie, TO I\{Oi4(HO Cq],lTaTb, tiTO paCIIpeAeJICHlIe
BBeBltr Ha l(rrarpaMl{e r{Ber - BeJrrrqr,rua xapar(reprrayer [ByMopuyro {yuHqnro
CtseTI{MOCTr. - UBOT.

B nactoarqee BpeMrr Her ocHoBarr[it c.rrrra'rr, BBeBAb] B. M. O. cr{Jrr,Ho orJrrl-
qarorrlr,rMr,rc.E or BBeBA uaner:i lalaHrr'rmrl [18, 19]. OTlriaxo paclpeAeJreHl{e
uBeSA IIO CBeTUMOCT.rTM Lr UBeTa\I 3aMeTHO OTrIraIaeTCfl B paSHbIX SaCt,sX 06-
raxa. Erqe s 1931 r. lfleu.nn [201 pa;6lrn E. M. O. Ha HecnoJlbxo paBrrrlHblx
o6"uac'reii: or: 6olarux cBellxfr.rlaHraMr,r (BoH cxou.rteur,rii> (r4e {ynxqufl cBe-
rr,rr\{ocrrr 6nrrHe H (r,rcxoA}rori $yuHqur,t> Cannerepa - CauTllt4nra [21 1, uer,I
It craHAapruoli $ynxqr{r,r B onpecrr{ocr.trx Cornqa) go uepuSepnlinrtx irou,
rrorrlr4 JrrrrrreuHbrx cBepxlruraHron. I{eo6xoAr,rMo cpaBHr,rrr Me}r{Ay co6oiir {oto-
Mcrlrr4ro paBHLrx .racrcii O6.naxa u B HaqecrBe ofioHararenr,uoli Synxquu cne-
rr.rx{ocrr, - r{Ber BBflrE, BBBerrcHHoe cpe,quee, yalr,IrrlBaloulee (no IIIen.nu) paa-
JII,{IIHIiE IIJIOIIIAAI{ ETI4X IIACTEI"I.

B aoHbr cnonrenr,rii florraAaror nJIorr\aAKI4, BxoAruII,Ie o {orouetpLtqecHttrYt
o6aop Bectep,nyn4a [22] (o6oaua.renrr 6yxnofi trZ ua {ur. 3), na ueplrSepuro
O6naxa - urorr{agrur Xo4ma [23 1 (orrueuenr,r 6yxnr,r fl); urorqa4Ha Bynln
I24l (o6oauaueua Wl BaHr,rNlaer rlpoMemyroalHoe rIoJIolHeHI{e.

Ilpr,r ananuae AuarpaNrM (V, B - 7) B. M. O. oqeur, rpyl(eu yrrer BJIrflHufl
BBeBA yMepenuoii cBerr{Mocrr,r - 

qJreHoB naruel:i larax'rlrxr,t. Mnorue aBTopLI
rrpr,rHr,rMaror Ba arJreHoB faraH:rlrrr,r r,r ot6pacuualor Bce BBeBALT c 10",5 --(
< /, - I/ < t"',5. O4uaHocrrer(rllocxorrflsecxlleLIccJIoAoBaHr,ra Oracta, Taxre-
pr,r n Beccerrrruna [19], tDepeH6axa r,r flro6ro 125,261 AoHaBLIBaIor cylqecrBo-
Bar{ue n B. M. O. uuoro.rllcJreHHbrx cBepxrr{raHToB rlpol{e}r{yroqHoro IIBera.
Mr,t oqeuranailu qucro anca4 f ananr[Krr paanrruorx 7 uo pa6ote Balr Pairua
[27 1, nepeao4a ta6rtrvHbre BHaqeH]Ifl pIB $ororpaSr.ruecHoli B B]IByaJIbHy]o
JrrxaJry c rroMorrlbro cpeAHr,rx nonaaareJreft qnera, BbIBeAeHHI;Ix Cnpconr [2BJ
r,r yTorrHeHHTrIx rIo rroB6rI,I AalrHr,IM. flpr,tnnexa;nI,Icb TaHH{e rIoAcrIeTbI 3Be3II
B arJrace Marerranosbrx O6.[axos [29 I r,r orIeHKa srrcJra anea4 lanar(mlnrr,
cAeJrarrrrafl Bynnlr 124,1 rc co6crsegur,rM ABrrlneHr{nr,r. Hporue roro, rorperrr-
HocrI,r, cBflBaHH6Ie c yqerorvl $oua fanaHTlrnll, Molr{Ho cHI43I4Trr, rlepexoAfl or
rBBc3Ar-rLrx uonel:r K KoMlraxTHl,rr{ rpylnrrpoBr(aM, TaH r(ax npu aroM yMeHEtrla-
ercfr r4X AoJrfl rrocpaBneHrrrocaIJIelIaMrr E. M. O. floator,ry 6rrr o6pa6oraH co-

4epnrarquirca n pa6o're Becrepryuga [221 Sorolretplauecxrafi Marepl'raJr no
.I(ByM Aec.ETKaM cHorrJrenlrri rr accoqlraql,rr:i E. M. O.

Pacnpe4e;reHr{e BBeBA raJrar{Trrqecxoro $oua no IlBeraM 6r,rrto nolyueHo ItB
,sororterplruecHr,rx o6aopon Crr,ulryca [30] r,r Tauuana [311n ulorqaAnax c rot"l
ine cpe4neri raJTaxrr,ralecnor:i rrrrporoti, uto u y B. M. O.

FIa $ur. 4 uoxasar.rr,r cpeAHr,Ie no BCcMy O6;naHy $yuHqr,ru uBera AJIfl paB-
sr,rx 7 r{ coorBercrBvroql{x tttl Mr, (uo4y.ns paccro.EHI,Lfl B3flT paBHDIu tB"',7).
Orqerrlrso Br,rAHo r,Ix cxoAcrBo c tlyuxquei:l qoera cBepxt'uraHros Hauiel:i Ia-
Jraxrr{Hrr (npoua4aer roJlrrro npoBaJr upl.r (B -V)u:- 0"',05, BI,IAI,IN'Io, He-
paaruqr4Mbrr,l s rufiane (B - V)o t{a-ea csoeii yaoc'rr,r). Pealunocrr, ral{oro pac-
rllel(eJreHr4fl aueaA E. M. O. no rlBerarf [oArBep]riAaercrr IvIarepI,IaJrot\I Iiara-
.rroroB HD u HDE [32], r:4e xracclrrfllq]4poBaur,I Bcc B BeBAbr \o tnT,d: l)tt,
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tltttr. 3. Cxemattt'tcc-Ha{ Iqpra D.XI.O. (no l2{ti) c yriaBarlrcM n!'roillaAor(
Becrt'p;ryu4a [22] (lV), Byrnrr l2lr] (ll 6) ri Xollta l2}l (H)

B riBaApare nJrorr{aAbro onorro 36 xs. rpaAycoB B E. M. O. n s oxpyxarruler,i
ero 06racrr{ cpaBHeHrrn. Cyga no roAcareraM Bonyilepa (cM. IlBl), O6.naxo
rlpoAoJrll{aerc.fl rr B arori o6ractl,r cpaBHeHI,Ifl, TaR, qro, ocHoBBIBa.ECr, na uefi,
]\{t;r Br,rqreM He roJrr;Ko Bce BBesAr,r {OUa, no r,r qacrr, areag o6nana. tr4 Aaxe uo-
cne raxoft oilepaqul,I [oJryrraerc.fl, uro {ynxqr,r.s qBera r,lMeer ro.r. ?fie BI{A, I{aI(.
na {lm. 4.

Haxoueq, eue oAHo HeBaBr{crrN,roe yr{aBaHrre o pac[peAeJre'urr cBepxr.r,l-
IAHTOB TIO UBETY I,I CBETI,IMOCTI4 AAET ABYXIIBETHATT SOTOUETPI,Ifl NPIIMEPHO,
500 aneag na roxruor,l oxpar{He raJraKTr,rHU M 31, nr,ruorlrenuas-Baaae u cyon
_[33]. 3seegr,r ([ona n aroi,i pa6ore \{o;ir{Ho yarecrr; ropa3Ao yBepeHHee, are1,r B
MarennauoBr,rx o6nanax, TaR r(an BAecb rrllrrBoAflrcrr peayJrbraru cre{rraJrr,-
noro Sororpa{r,rpooaur,r.n r{oHrpoJrrrHoro rroJT.fi rro coceAcrBy c M 31. Ha Snr. 5
rrpeIIcraBJrer{a Ar{arpaMMa (7, B - V) Ail.E qerr,rpex accorlr,raqrafi ra r{ccJreAo-
rauuor,i o6tacrlr (Son lrcx.nm.leH).

Ha a:rort nre Surype /{ar{rJ HecHoJrEr{o rrrcrorpaMrvr /lrrr paalurrurrx a6co-
JrrorHbrx BeJrrrqr{H. 3rr,r {yuxqr4r{ roxo}rrrr Ha roryqeHnr,re 4ra B. M. O. u
grra uaruer,i f a,naHr:nnlr.

tr4ran, Mo?r{Ho roBoprrrL o cJreAyrorr{r4x oco6eunocr.ax pacnpe4eJreHrrfl
cBepxrr,rrauroB rro Ar,rarpaMr\,re rlBer - a6co,[rornaq BeJrr,lqr,rHa (na Sur. 6 our.r
r.rao6pa;reubr cxeMarurrecnrl l(Jrfl B. M. O. lr M 31).
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t. I{poue rrasHor,i nocJreAoBareJrbr{ocrr{ r'{ nocJleAoBareJrbuocrll Kp&cHI{X
3Be3A, CytrIeCTByer 1'pyIIIIa cBepxrrlraHToB rlpoN,Ie]r(yTo1IHoro rIBera, oTAe-
JIeHI{a,a or r{rrx He6o.lrbrrruMrr rrpoBaJIaMrI.

2. [Ipv [epeMerqcHr.rrr rro Ar{arpaMMe or 6onr,urr,rx cBerIlN{ocrei{ I{ MeHr'I]rI,I}I
cua.rara (y 1l[r,- - B"') o6napyxunaeM roJrbr{o BBeBAbr rrl]oMe}r{yrorlHoro
I{Bera, sarer\{ r"[aBHyro IIocJreAoBaTerrr,Hocrb rI Ipynny 38e3A npoMe]I{yroalHoro

/.1 t,
*9

-a

-6

-5

-4
' -44 -qZ 40 0,2 0,4 0,q 0,8 /)0 /,2 /,4 /,6 tB Z,C '

(a-r),

tltrl.. [i . Cxclra pacnpo/[eJrerilr.a cr]el)x1'rra]l1]on ro qBo.r'y lr a6co;lo:uroii
r]oJrlrrnlre (Altarpalrua lecca) 1",r-n E. 1U. O. rr r\'l lJ1

rIBeTa, ;1arec na6nroAarorcrr lrce Tllr,r 1'llylIrIrJ - l"rlaBEatr [ocJIcAoBareJlbrrocTb.
3IJCil/[Ll npONIe]I{yTOaIIIOI'O IIBeTa lI Hp&CHlie, IIaHOIIeq, OCTaIOTCfl J-I[1[Ib l'IaB-
IIafl IIOCJI€/IOBaTOJILI'IOCllIr I'I noCJIe,I(oRa'Ie.rlbIIOCl'b RpaC,IILTX 3BeBA, llaBAeJIeH-
frr,rc lil14poI{I,1lI npoBaJroNI.

.[Iocte4nee xopolro corJracyerc-fl c peByJrbraralrr'r peBlrBrrrr cBCTr.rNIocrciii
Ia-, Iab-, Ib-eneall npoBeAcHHoit llluulr-Ha.IIepoN,I [34, I rro cBepxrlllaHrar{ -rr,rr0Harvr pflccefrHHr,rX cnou.lrenr.tr:I Ir accoqrlartrr,rii uarucri lalaHrr,rxr,r.

B sax;rro.relrne tsripalrialo lrpI,I3HareJ]rHoc'rb U. M. Itour,r,nony 3a Jlyno-
BoAcrBC r.r JI. H. UTsarort Ba rror{oqL rpr,I BrrIIoJrIreHr'lrI /(aIrHoiI pa6orlr.
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AI(AAENI?Ifl FIAYTT CCCP
I43 R EOT]{fI HPIJIICH OU .A.OTP O q)II 3It11I]L]Ii O }1 O ]]CDIJ BA'IO P]III

lt'or'r -\\\II, 1964 r'.

HBI(OTOPbTE CBOflCTBA 3Mr{CCBTOHHOIO CIIEHTPA Of-3BE3A

P, H, Itgma,traopo0cna,n

Irlay.reurr fioJrrrqecrBeglrrre ({zr. 2 n 3) n raqecrBegnr,re ({ur. 4-8) BanrrctrMocrr{ r{E-
rerrcr.rBrrocreft oMrrccrroHEErx Jrr{rrr4ft Hd,I 5696 C III,14686 He II ul,l,464t-34 N III ot
reMrreparypr,I rr cBerrrMocrn B crrer(rpax 13 OI-aseaA (ra6r. 1). Bcero uonyueso 110 cueHr-
porpaMM c Atrcrepclreft 33 Aluu, ra 4u{panquoEnoM ctrer(rporpa{e 1220-uu rerecnouf
I(pnnruroft acrpo{rar,rqecroft o6cepraroprr.

flpe4naputearno 6rur otrpeAeJreuBl ctrerrpaJrbrrr,re RJraccBr trByqaeMBrx aneag (ra6r. 1,
croa6eq 6). Ha6mo4aeM6re sEBr,rBaJreETEr,re mtrpuHbr w7, Tpex frg nETu uByrraeMErx sMrrccuoE-
rrrx ruuuft l, 4686 I{e II,l, 4641 N III rI4634N III 6r,r.rz r,rcrpanJrexu Ba a6cop6qu-
ounr,re JrlrrtrIr tro AByM rreaaBrrctrMr,rM Apyr or Apyra MeroAau (ra6n. 2).

flonyueua aorrqecrBenuas BaBtrcr{MocrB Me}r(Ay lWi }u 4686 He II n X [Wxl :nnr,sir
tv 4641 N III r t" 4634 N III, cnu4e:reJrbcrByrorqafl o otrExporruoM r{3Mererrrru llurescr.rauocreft
arlrx aMrrccrtouurrx lttruufi .

B peay.nrtar:e rrBJEIeHrrfl paccMorpeuubrx BaBucrrMocreft troilyseuBr cJreAyroqr{o BbrBoALr:

1. C pocrou cBerrrMocrrr upr.r gaaroi TeMrreparype anBr,rBaJrerrrrrrre rtrrrptrEbr Bcex
oMtrccrlorrur,Ix finnlrft Of-aseBA yBefir4qrrBarorcr.

2. O4naxo c pocroM TeMrreparypbl npr ganuofi cBerlrMocrtr r4BMeEeEEe gaBtrBaJrerrr-

rr6rx rlTtrpl4E oMrrccuourrtilx alruuir npoucxoAtrT rro-paBr{ony: a nlruran X, 4686 He II no-o4uouy
r s ruurirx ?L 4641 N III, I 4634 N III, Ho r.r 7r, 5696 C III - uo-gpyrorrry. 3ro
Aaer BoaMolmrrocrb yc.roBEo paa6lrt, Of-anea4r,r srrcoxofi cBeruMocrtr uo ezfiy aMtrcctronrroro
ctrel(Tpa rra ABe rpy[[Lr, KoTopsrM cooTBeTcTByIoT paBEBre cpeArrr4e BEaseEtrE TeMtrepaTyp.

Ocnosuttrru flapaMerpaMtr, ofipeAeJrffrorltrMr{ xaparTep sMtrcctrouroro crentpa r Of-
BBeBAax, ffBJrarorcfl TeMfieparypa 14 cBerr,rMocrb, a rar]fie {ran.recxre xapafiTeprcrtrKrd ca-
nrorl o6oto.qxr{ crr.rx BBe3A.

Cpanuerure HorrrypoB ts crrenrpaJrr,Eoft o6rac:ru n6nuaa ,rruunnlv 4686 He II (nrnro.rar
caruy rr,rrlrro) AJrE BBeaA lYR lr Of, a rar(rRe [allrrBre o6 aMrcc[ouuoft nuurn l, 5696 C III
a arr,rx BBeBlax rroATlreplr(Aaror, uro Of-anea4r,r 4eficrnr.rreJrbrro Molnro paa6nrr rra [Be
rpyflnbr l{Jrrr Aa}fie flocJreAotsareJrbnocrr.r: aao"Eyro rl yrJrepoArryro uogo6uo auea4an WR.
flo-nr.rgrauonay, fipoqeccLi, oroercrBeHrr,Ie Ba aMrccr4onnr,re Jrnlrr4r,r B BBeBAax WR u Of,
B rrpl4ur{afie r.rMeror Muoro o6rqero, ro a Of-area4ax our,r [I]orexaror B ropagAo Merbtrrr{x Mac-
mra6ax.

flocro.rr,ry aaorr{rrre Of-anea4r,r rop.sqee, qeM yrfiepoAnsre Of-aneagr,r, To, flepeuocfl
agaJlorl{ro Ha BBeBAr,r WR, nnolxuo cqrrrarr,, qro BBeBABI WN ropa.ree, rreM BBeBATJ WC, uro
corJracyercff c Br,rcmaar,ruarunnlr An4epxtmrr [l41.,1

SOME PROPERTIES OF EMISSION SPECTRA OI Of STARS, by .R. I[. Runrui-
gorodskaya.- Quantitative (figs. 2, 3) and qualitati;e (figs. 4-8) clepenclences of the
FId,l 5696 C III,?, 4686 FIe lI,)\ 4641 N III and ),, 4634 N III emission line intensities
on temperature and luminosity have been studied for 13 Of stars (table 1). Altogether
1{0 spectrograms rvith a dispersion of 33 A/mrn were obtailed with the 1220 mm telescope
of the Criuiean AsLrophysical Observatory. The spec[ral types of the stars (column 6,
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table r) were determined beforehand. The observed equivalent, wiclths W7 of. )u 4686 He II,
4641 N III and 4634 N III were corrected for absorption lines using two independent
methods (table 2).

The quantitative dependelceobtainedbeLween [Willor]u 4686 ancl 2 [Wt,lfor]' 4641

N III and ]'" 4634 N III is evidence of synchronous variations of the intensities of these
emission lines.

Results of the study of the above dependences lead to the follorving conclusions:
l.Theeguivalentwidthsof allthe emissionlines of Of stars increase with increasing

luminosity at a given temperature.
2. However with increasing lemperalure ab a givenluminositythevariafions of the

equivalent widLh of ?\ 4686 He II differs from that of the other lines considered. This enab-
les a conventional division of high luminosil,y Of stars according to Ureir emission spect-
ra into 2 groups, rvhich correspond to different mean temperatures.

The main parameters, defining the character of the emission spectrum of Of stars,
are the temperature, luminosity and physical eharacteristics of the envelope.

A comparison of [he profiles in the spectral region near l, 4686 He II (including the
line itself) for WR and Of stars and also data on the emission line [ 5696 C III confirm
thaL Of stars can be divided into two groups or even sequences: nitrogen and carbon,
similar to lhose of WR stars. Evidently the processes responsible for ernission lines in WR
and Of stars principally have rnuch in common. However in Of stars they proceede on
a much smaller scale.

As nitrogen Of sbars are hotter than carbon Of stars it can be assumed that similarly
Ior WR stars tlre WN stars are hotter ihan l,he WC stars, rvhich is in agreement with Un-
derhill [14].

Hacroarqaa pa6ora .EBrr.Eerc.fl rrpoAoJrrfierrrdeM Hasaroro B ItpbrMCHoft acrpo-
duelruecxofi o6cepnaropralr cuexrpo{oroMerprrqecHoro r,rccJreAoBagr{.fl Of-
BBeBA [1, 2]. Ilocxorbr(y B pa6ore npoBoArarc.fi rax?fie cpaBHeHrre orAeJrr,Hbrx
,qeraJrefi 9Mr{ccr{oH}roro crreKTpa arrrx BBeBA co cler(TpaMr4 BBeBA WR, ro ueo6-
xoAr4Mo BHparrle ocraHoBr{rlc.fi Ha r{x Her(oTopr,rx o6qlllx cBoiicTBax.

3neegr,r WR u Of npllna4nelr(ar H rpyil[e ropflqux BBeBA c EMr{ccrronHhrMr4
Jrr4Hr4.flMrr B CrreHTpe, Suuccuonnrre JrrrH[ru B crrexTpax DTr,rx 3Be3A rrpr,rHaAJre-
?fiaT TeM }fie CaMbrM SJreMer{TaM, HaxoA.frrqr,rMcfl rrpr{Meprro B Tex ffie cTaAr4.flx
rroHrrBarlrrr4, B l(altr4x oHr{ rrpeAcTaBJleHr;r u B a6cop6qr{oHHr,rx crreKTpax BBeSA
Toft )fie reMrreparyprr. floarovry [prr]rflTo cqrrrarb, qro aMlrccnorrHbre ilunrdlr
o6paayrorcr B BecbMa rrpor.rr)fieHrrr,rx o6onosnax arr4x BBeBA, rAe onr{ Moryr
BOBHtr{r(aTr,, B qacrr{ocrr4, B pesyJrbrare +JryopecrtreHrlr{r4. (3nea4r,r WR v Of
orrroc.flT rt rpylne BBeBA c pacllr4p.Erorq,t4utttcfl, o6o,xounarr.ru.)

Cpe4ra rop.Erllrx Maccr4BHbrx BBeBA arr{ BBeBAbr flBJr.flrorcfl oaMbrMr4 .Epr(r,rMr{
(xorx no BrdAr.rMoft Beilrrrlr4ne oHr{ AoBoJIbHo cra6br). BsauMuoe pacrroJro}r{eHr4e
:nea4 WR r,r Of ua Ar4arpaMMe feprqrunpyura - Peccena B HoopAraHarax
Mnoy lg 7s11 [aHo ua Sur. l.Mnorv Ten AJrfl BBeBA 05 - 83 BlrqucJlerrbl
no AarrrrbrM i4. M. Itourrnosa 13, 41, AJrfl BBeBA WR - Baflrr,r raa pa6orrr
C. B. Py6rena [5]. Jlunra.a ]',4686 He II n BBeBAax Of c .aaHofi anprccraeii
B ruul4.ax X?t 4641-34 N III Ea6rrollaercs nyr6o B aMr,rccrrlr, nra6o qacrn.ruo
BaMLIBaeTOfl AMI,ICCI{efi .

Ha {ur. 1 uarnx4uo Br4AHo, qro BBeBAT{ WR u Of - uau6olee rop.Eque u
Har{6oJlee -flpxlre aBeBAr,r, flpualeM Mnoty o6eux rpyrrrr BBeBA B.cpeAHeM ilosrrl
oAr4HaI(OB6T.

Hexoroprre cBoiicrBa Of-anea4 yxre olr{caHr,r B oAHofi ua pa6or aBropa
11]. Of-anea4rr - aro cBepxrraragrrr cler(rpaJrbubrx HJraccoe O4,5 - 09,5
c r{ecrarlrroHapr{brr\{r{ aruocsepaur{ }r [epeMer{HbrMrr cileHrpaMr{. Hara6oree
I{HTeHCr4BHbrMr4 3I\{I4CCI,IOHITBTMI4 Jrl{HtrrflMl, Ha OCHOBaHTIT{ KOTOpBTX ATr{ SBeSAbI
orHoc.nr K rr,rry Of, rannrorcfl Hd, HB, fu 5696 C III, l" 4686 He II u 1'?'" 4641-
34 N III.

Hecnaorpr Ha r{eJrr,rfi pflA r.rccJreAoBaHr{iir, rrocB.EIr{errHtrx O-snea4av,
$uauuecxue'oco6eHuocru aruocifep Of-enea4 uByqeHbr errle IreAocraroqHo.
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ctscrrbrc lillfHirtlr 
- 

3BcBAbr co craOHlIIr npl{BrraHa}rlr oMrrccrrrr B arrrr .rrrrrrflx

O4unru nB rrepBooqepellHr,rx r{anpaBJIeHr,rr-r, ts noropor,r cJreAyer BecrJrl r{ccJreAoBa-
III'1O OTIIX 3BeBA, .flBJI-fleTC.fl AeTaJILHOe I,ISyqeHI{e SaBIICI4NIOCTI'I I,IHTeHCLIBuOcrefi
EMI{cclrto}IHIJx Jr}IHLIl"l I,I, B rlacrr{ocrll, Ha, }"5696 C III, }"11686 He II u }"X4,641-
34 N III or rer\,rreparyplr rr cBernMocrr,r. ,{erarr,uoe HoJrr.rsecrBeHHoe r,rByqe-
Hrre xapanTella raxr,rx BaBncrrMocreii narruro AJIfl rrccJleAoBaHlra {r,rauuecnr,rx
yc,nonur:r B 060lro.rxax Of-anea4, a rar{}r{e AJIa aHaJlr,u}a r{exaHI,IBMoo o6paao-
BaHlr.E DN,rrrccr.loHlrbrx runr,rr,i B rrx cler(Tpax.

I4ay.rgrna^r BaBlrclrMocrn r{r{Teu0r{BuoCrefi BMI{ccrIorrHbIx JrrIHrIr-r or reN{[e-
parypr,r B cleHTllax of-aneaA, no cytr{ecrBy, Hr,rl{ro He saHrrMaJrcrr. rlro Ha-
caeTcfl tr3yt1g11n, BaBrrcr,rMocrr,r l,rHTerrclrBHocTei.i atr,rx rtrur'rft oT cBeTI{MocrrI, To
yln 1J"4641-31r N III ona 6r,rlra ycranoBJreua rro HecHoJIbI{rrM BBeBAau Cner'-
Te6aKoM I6.1. C yBeJrurqeHr{eM cBerr4Mocru r{HreHcrrBHocrb ETI,IX ar{ucc}ror{Hrlx
.l1r,rHr,rr,1 BoBpacraer. Oquaxo C.neme6ax [ocrpoI,IJr ary tsaBI,ICI{1\,Iocrb AJLfl aBe3/{
B CpaBHlrreJrr,Ho rrrrrllor{oM r4HTepBa,rre cner(rllaJlbHblx r{JraccoB (oT o5 ,qo o8
Br(JrroqlaTeJlbno). Hpolre roro, oH He LrcnpaBJrfJr aHBrIBaJIeHTHbre IUTIpI,IHLI

aMrrccrrouHbrx Jrr.1r.rr.rfi Ba Hr.rlr{eJre}fiarque a6cop6qltouuue JrrrELIr{. Haruslte csfl-
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3I,I-I'IHTEHCIIBHOCTII PACCNIATPI,IBAEM],IX JII,IH],II:i I,I CBET],1N1IOCTI,I CJICAYET II I4B PA60T
l2l u [7 l, rAe rIpeAcraBJIeHbI HarlecrBeHHbre BaBlrcr,rMocrtrr r,rHreHcrlBHocrrr
)")" 4641-34 N III or cBerrlMocrr4. B 17l uali4ena eu{e aHaJrorr,rqHa_fl BaBr,rcr,r
T{OCTb AJI.tr sI,II,IccI,Iouuor,i JII,IHI,III I, 5696 C III, IIHTeHCI{BHocTI) HoTopofl TaH}Iie
pacTeT c ytseJIuqeHr,reNI cBeTtlMOcTr{.

^ tr4ay'reulrro paccyarpr,rBacr\{brx BaBr,rcr,rMocreir u nocnarqeHa AaHHa.rr pa6ora.
C arofi r{eJrbro n 1961 r. ua 4u{panUr,roHHor,r crer(rporpaSe lZ2}-nn r-e.,recno-
ua Itprrlicnor:r acrpo6rralr.recxoii o6_cepaaropr,rr 6rrrr,r Harrarbr cueHrpor:pa6r,r-
qecHr,te na6rro4eutra rleJrolo pl4a of-arca4. cueHtporpaMr\{tr [oilysaruc], Ha
rrrracrr,rHr{ax Eastman Koclak 103a-O, a AJr.rr HeHoropbrx BBeBA - Ha 1oila-F'.
cnexrporpa[lr\l,r oxtsarhr Bator coorBorcrBeHHo cncJt,rpaJrbHr,r,e o6.nacrrr o1 H.j
ao - 3500 A n o.r Il, 4o - l-l n Il t4Meror 

^r..tcnepcrrrc 
33 Alant. r(,rn 13 rri

na6;rro4enubrx HaMrr anea4 (r'a6,rr. 1), n ocHoBHoM nr,r6pauur,rx B/.(oJrr, AByx
paapeaoB Ha Ar{arpar\{Me feprqruupyHra - Pecce"na (o4lrH - uo reu_
rreparype, nropoii - ro crerr,rtr{ocrr,r, orlierreHrlrJx ua. {ur'. 1 cooruercrtseHHo
lopr{BoHraJrruoii r,r Beprr,rnaJrbuoft ;nlrurasura), noly.reuo 110 cnexrpor.llar{fi,r.
[rr.g xantgoir r,ray.raeuoi,i cnexrparr,Horl o6,nacrlr o6brsuo uoJryrraJrocE, tro He-
cI{oJLbKo crleKTllofpaulr. FlcHotopr,Ie LIHTepeCHLre R ToN[ r4J]t{ I,rHo}I orHorrreErrr,r
BBesAr,r (9 Sge, cl Cam, HD '1902129 N) na6,rrolaJrucb rroBropHo - B llaslrr,re ce-
aontr Ha6lro4ennrt r.rJrli ARalr{AT,r ts reqeHr.re oAr,roro ceaorri). Paapei (r{o rer4-
neparype) BltJrloqaer B^ 

^an-e-a4, 
pacnoJlo?fierrH.brx B r,rHTepBaJre crler(TpaJtbgLlx

I{JraccoB or O4,,65 4o O9,35 rr B AoBoJr},Ho yanor{ r,rHrepBaJre a6co;nroir.1,rx slr-
BYAIIE,H],IX BEJII,IAII4I{ (Or 

-6,,,,4Ii 
gO 

-7""I7). PAAPES (IIO CBETI,IMOCTI,I) BITJIIO_

'Iaer 11 anea4 O6-O8, a5conrorHbre BeJu4sr,rHr,r r(oropbrx Bar{Jrrorrenrrr B fllle-
I\eJTax o'r -5'",26 4o -6,,,,92. Ilpe4naplrreJrr;Hoe u3yrreHle BtrAa BaBr{cr,tN{ocrtr
trHTerrcl,rBlrocrei,r ni,rrireyxaSaHHr;rx DMr4ccI{oHHEIX rt.rnr.rr,i or reMnel)arypr,I rro-
SBoJltler HaM rIllI,I I,IByqelrl{lr paape3a (rro cBerr,rMocru> 6part 3BeBA6r (rro re1rrre-
parype) B rrpeAeJrax AByx cIIeHrpaJrbr{r{x rroAr{JraccoB. o6a uayuaeMrrrx pa3-
Ileaa r,rMeror pa4 o6qnx BBeBA.

tr4ayuentre nlr4a BaBpIcI,IMocrrr rrrlreHcr,rBuocteri 1,rccireAyeMr;rx oMr{ccr.roH-
HlrX Jrr4Hl,lr"r OT TeMrrepaTypLr r{ cBeTr{t\{ocTtr SaTpyAHfleTCfl TeM, IITO rlx .t4HTeH_
OI{BHOCTb r{eH.fler0fl co BpeMeHeM CJIO)LHI{M r,r HerlpaBuJrrHrrt[{ o6paaolr [1,8-
11]. Bnr,sune orr'rx r,rauenennrl Molr{Ho r xa*ori-ro Nrepe r,rcxrrroqr.rrr, nyreM
ycpeAHelrr,r.fr 3a HecKoJrrrHo AaT. Itporrre Toro, MolT{rro IIoKaSaTb, arro TaHr.{e lrB-
MeHeHI4.s I,IIrreHcuBHocT erl eltlrccrroHHr,rx m.rtrrnrl 6yl-v, BaMerHo r{eHbrJle, ser\{
olKlIAaeMbIe I,IBtlIeHeHIrtI DTr,rx lrnTer{cnnnocter,l co cBerr,rMocrr,Io tr c11e6Tpa"Trb-
HI;II{ I{JIaccou It]. fIpLBAa, Mol'yr rlr{erb r{ecro r,r or/{eJrbHr,re r{cr{Jrroaregl,ra. TaH,
Harpr,rMell, y BBeBA HD 108, 9 Sge rlrnr,rn Moryr BrraqrrreJrrJHo r\{eHflrb cBoro
flpnocrr, [12]. Moxno cqtlrarb, alro raI{I,Ie r{BMe}renufl r,rHrer{clrBgocrei,i alrlrc-
C}IOHI{6]X TTT IU,TiI MOTYr BHECTI,I AOIIOJIHI,ITEJIF,I{YIO AI{CIEPCI,Irc B 3ABI,ICI,IN,IOCTI,I
rHrencr{BHocrerl arlrx nr,ruuir or rel{rreparypr,r rr cBerrrMocrr,r.

-. O6pa6g1*a EMr,rccr4o*Hbrx JrrrHr,ri,i I-I*, [ 50g0 C III, ], 46g6 He II rr
?Ju 46t+1 -34 N III c npllJlerarctr{lll{r{ K Hur\r yqacrxal,rr,r HerrpepbrBHoro cner{r-
pa (cnr. t\nr. lt,6, 7) 6n.n_a npoB-egeHa rrorJraHAcnlrM r,rerol{oi\,r'[131, yxre upu-
MeHEBrrrr,lMcfl HaMr,r n pa6oTax 17,2). Ilpan4a, Eror Mero/{ BAecb Hecr{oJr;Ho
BI'IAolllllIeHeH: SaIII'ICU B rroqepHeHrrflx rlepeBoAr4Jrl,r0rr C rroMotqbro xapanrepr,r-
crl'I.recHrrx HplIBbIx Il 3ant4c_I'I lg1, eareu ycpelHrrJrrrrcl Ba Hec(oJILno Aar, u yine
lo ycpeAHenuofi xplrnoil Jg / yBeper-rHo rrpoBo/{r,rJracb Jrr,ru}rfl r{erpepr,rBHoro
clleHTpa. OHouqaterrHrle peByJlrTarr,r npeAcraBJreur,r s lruregcnBHocr-sx 1.

llpeirr4e aleM crpolrrl ol{oHqareJrbHrrre HorusecrBeHr{Ere :Jatsr4or.rMocrrr lrrr-
TeH0_r,rBHOCTeli lr3yqn914511 AMTTCCT,TOHHI;rX rranlrii or cneHTpaJrbHoro HJracca
r'r a6conroruoii nr,reyarr,norl seflprqurlrr (auaueur,r.rr rrocJreArreli Bsarg ua [3]),
6r,rra upo4eJraHa cJTeAyroqafl pa6ota.

1' Ha oclroBe aHBLIBaJreHrHrJx IxI{pr,rE a6cop6qrlonur,rx rrarrlrfi B crrexrpax
r.rSyrlaeMr,rx anea4 6trna yrorrHeua ux KoJruqecrBeuHa.fl Crre1TpaJrr;Ha.fi KJraccrr-
{r'rnaqtra, rax I{aK y HeKoroplJx BBets/( Mo}r{Ho o?ilr{Aarr, r{BMeHeHr{.rr crrer{TpoB
co BpeN{eHeu. Ftplrrepnr,r AJrfl Hraccra{raxaqlru 6rur,r BBflrbr ne pa6orr,r i3l.
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Ije,nnqlrnrr I,I/1 onpefleJrerrr{ rro HarrrrrN{ r{aTeprlaJraM, rr AJIfl trar,rooJree par{Hrrx
BBeBA 6buru r{crroJrr,BoBaubrWT JlrrHrrir O IV u N IV ua pa6orr,I [10]. Sauoso
otrpeAeJrerlHbre cler{rpaJlbHbre r(Jlaccl,I [prIBeAeHbI B croJl6qe 6 ra6n. 1; osr,I

6rtnlr lrcnoJrr,BoBaubr AJT.tr rrocrpoeHlr.fl BaBHcr.rMocrpl r,IHTeHcrIBHocrefi our,tc-
cnonrrbrx nnrurft or reMrleparypbl. ,(na cpanueHrl.fl B crol6qe 5 ra6;r. t uprl-
BeAeErit cuer(TpaJrr,I1r,re r(JIacCbI, onpeAeJIelIHLIe paHee n [3]. I4a 4auulrx orlrx
6ryx cron6qoB BlIAHo, sro AJr.fl 6onr,runncrsa BBeBA cneHTpaJIbHIre HJlaccbr
coBrraAaror, Ba ucltrloqeuueu HD 199579, HD 108 u HD tBB001, AJIfl Ko-
Topr,rx cler(rpr,r orJrrrqalorc-fl AoBoJrbrro BaMerHo (or 0,5 go 1,45 xnacca). 3to
orilrrqrle lrolr{er 6ur:r, cn.aaauo c BoaMo}r{Hocrblo neuegeurlit olenTlloB DTrIx

3Be3A.
2. fla,nee 6u,ro ueo6xo4nuo LIBMepTITb DMr{ccrlrc B uayqaeMbrx JII,IHI,Iflx

B qI{CTOr{ BrrAe: rIO BO3}IO}nHOOTrl rroflpaBU?r Ua6rrOgaeMl.re aHBrrBaJIeHTHLre
illrprrrJr,I eMr{ccrrorrHbrx JrrrHr{rl Ba Hr1}r{eJre}rratrIr,Ie a6cop6qraouu},Ie JIrIHr.r[; ecrr]
ocnoBaur,re cqr,rTalb [10, 4,5], qro a]Irlcclr.rl o6paayercn B cJloe, pacrloJrorfielr-
HoM r{ecHoJrrno Bbrme odpaqamq,ero cJro.E, orBercrBenHoro Ba o6r,r'Iulto a6-
cop6qlrouunre Jrrr[rrrr. Taxnlr o6paaoru, aMlrccrro]r]rbre JrrrHrrrr AoJI]r{rrrJ HaHJIaAbr-
Barbcfl Ha Herrpepr;rsurrli cuenrp c a6cop6quonnr,rltn JII{Hrl-flrvlrl. B cryuac
cna6oft oMr{ccrrr{ orra Mo}fier Jrr,rrrrb qacrrrsHo BaMr,rBarr a6cop6qrlro, B clyrlae
me onnr,uofi - Molr{er He roJIbKo rIoJrHocrE,Io BaMLIBarr} a6cop6qlronHylo JIII-
Hr{IO, IIO r1 BosBbrrrraTr,Ctr HaA HerlpepblBrrlrM cueHTpoM. tr4a n.arlt usyqeHHDrx
HaMrr eMr4ccrroHrrbrx ,rsunr,l roJltHo rprl )" 4680 He II, ?" 1*64L N III u
t"/$34 N III rror.nu 6r,rrr rrcnpaBJrerrbr af numerexraulue a6cop6qnouur,rc,rl,r-
uuu. ,{,na rrcnpaBJlerJr{s rlrniaft Ho n l, 5696 C III uoxa Irer rlprlroAHoro Me-
TO[a.

a) firn rrcrpaBJrellun Wt, (cron6er1 3, 'ra6* 2) eMHccI,IoHI{or1 llrnlrr,r }, 21686

He II 6r,r;r [prrMerreH r{eroA, ocHoBr;Balotr{r,rfic.s ua roM, qro r{B Bcex nuuuf,r
He II a nayuael,rort cuexrpanr,uofi o6nacur oMr{ccr{.rr Bo3Hr{r(aer rorrrno
s orofi Jrrrnr4rr (ncnegcrwre ceJler{rr{BHocrrd MexaHrlauou o6paaoBarrl,Ifl oMI{c-
crrourrblx rugnft n Of-anes4ax).,{rx olpeAeJreHr{fr DnBr,rBaJrerrrHbrx rlr,lllrrE
a6cop6quonnofi ;nr.rnun I 46BG He II 6rrra l,rccJleAoBaua BaBr{cr{Mocrb orllo-
ureurr.fl Wt a6copdwror{Hr,rx mlur.rii ?,,4541, He IIIX,4686 He II ot cuexrpaJrb-
uoro r(Jlacca B r,rurepBaJre or 04 p,o 81 uo aaHHr,IM, BB-ErbrM ua pa6otrr [3J.
flpu uocrpoeuuu crort BaBr,rcr,rMocrlr 6rur rrcrroJlr,BoBaHbr I(aK BB€B[br rlasHoli
rlocJreAoBaTeJrr,HocTI{, TaK I{ cBepxrutaHtr,r. floryuel1Hafl BaBl{cr{MocTb, ecTe-
crBeEHo, r4Meer 6onr,lryro Ar{crrepcurc, Taft r(aft Bo Mlrorr{x BBeBAax, oco6enuo
B BBeBAax 6orr,moficBerr.rMocrrl, a6cop6quourrafi JrI{HI{.fl 1, 1r6BG He II qacruquo
rrJrrl rroJr[IocTr;ro 3aMr,rBaeTc.E euucclrer,i. Hlrrnrurft IIpeAeJr orHolrleHrl.fi
?' 4541 He II/I 4686 He II g,rx Ha?r{Aoro crer(rpaJrbrroro ltJracca, oqeBr{Alro,
coorBercrByer r{rrrepecyrcqeMy rrac clryqarc, HorAa a6cop6quouHa.rl Jrrrrrl,Lfl

I4680 He II nornocrbro cuo6ogua or BMr{ccur{. flocxorr,xy rrrrreucrrBuocrl,I
o6eux a6cop6quousrrx m.runii ]" 4541 He II lr l, 4686 He II noqtr{ oAr{HaHoBo
3aBr{c.flT or cner{TpaJrbHoro HJraoca, To rrx oTr{o[IeH]Ie ]IaJIo MeHf ercrr co
crIeKTpaJrE,rIbrM r(JraccoM. 3ro oruorueHl,re AoJIlr{Ho r{aJro Mer{-frT5c-fl r{ co cBeTr,l-
MOCTbTO, [OCr(OJr],Hy O6e nlrUlrU npr{HaAJle}fiar oAHoMy r{ ToMy }rie aJIeMeHTy,
Oruomeurae X 454L He IIl1,4686 He II, orpeAerreHr{oe ro crer(rparlbHoMy
HJraccy r4B loilyrreHuoir uauu BaBrrcr{Mocrr.r, [pr,{BeAego B croJl6rle 5 ra6n. 2.
flo arouy orrrorreur,rro v Wt, X 4541 He II (cton6eg 4, ra6n. 2) AJr.fl Bcex !IBy-
qaeMrrx anea4 6r,r,nu Bbrsucfleur,r BHaqeHr{.fl (Wt,) a6cop6quouuor"r JIIIHI{I{
1,4686 He II (cron6eq 6, ra6t. 2). Bo scex Earxr{x BBeBAax, B r(oropbrx ara
Jrr{Hr.r-fl ua6rro;traerc.fl B rrorJlotr{eHrrr{? BblqrrclerrHlre BuarreHu.fl (I71) onaeanucr,
6orr,nre, 'rent ua6nroAaeMr,re W7,. eto BHaqrrr, qro Bo Bcex [Byceuur,Ix HaMI{
BBeBAax ilr[Hrrfi I4686 He II sacrusHo BaMDIBaerc.E eulrcclrefi.

0xuusaileHrHr;re rrrrrprrHr,r taxoft <qr,rcr:oft> orr,;ltccvtn ],4686 He II ofipeAe-
Jr-EJrrrcb Br,rqrrraErreM rra Bbrsr.IcleuHblx enaseuuii (Wt,) saltnAaeMbrx ar{Brr-
BaJler{rur,rx [upr{H Wt Drofr Jrr{Hr,rr{. Benlrsuua .ructofi aMI{ccLIu II7rl upllne'
AeHa B cror6qe 7 ra6r. 2.
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6) [m I{crpaBJreHlrfl. aMrrccltv B Jrr{r{r{.sx },}y4647-34 N III sa Elr}r{eJre-
,fianlue a6cop6quouHrle JrI{Hr{rr 6r,rn r,rouot},BoBa}r HecxoJrb}to Br{AotrBMer{eH-
uuft uerog Oxa [10] (npu r,rcupaBlleHr4rr ]" 4641N III yurarnBarracb raxxe a6-
cop6quouua.fl Jrr{Hr,r.tr }' 4641" O II). Sror MeroA ocHoBarr Ha roM, uro y nl.rnrall
X 4097 N III u lu 1t634 N III seilrsunr,r Ngf oAr{HaxoBr;r. floorouy AJrs trorpaB-
JreHr{.g W7 oMnccvonnoft ;rlrnr,rw }" 4634 N III (cror6eq, 9, ra6n. 2) Ba Htr}rie-
Jlelxaqyrc a6cop6quongylo JII4HrrIo 6srna ucnonr,BoBaHa aHBr{BaJreHTI{afl Ir1{-
pnua a6cop6quu a ?'" 4097 N III (ra6l . 2, cror6eq 10) nyrem Bbrqr{rar{r,r.fl ee
ua ua6rro4aeMbr r W7 Dr,rruccutr s ?u 4634 N III. <r{ucra.flD DMuccr{fl aroi.i ru-
Hur{ npr4BeAena s cron64e 14, radn.2, V:rururrl }."464,1 N III sernstna Ng/
B ABa paaa 6orr,me, rreM y ?,"4097 N III. floaroiuy AJrfl rrcnpaBJrer{r,rfl ua6nro-
I{aeMbrx BeJrrquu W7 rrrr:rru\r X 4641 N III (cror6er1 B, ra6n.2) rax?rie r{ctroJrr,-
Byrorc.fl Berr,rctrHbr W7 ltunrr\t ?,"4097 N III, roJrLno yMHolr{eHHbre na 1,11

(nocxom,Hy o6e .nnuuu 1." 1fi97 N III lr X 464,1 N III nplrxoA.flrofl Ha riBa4pa-
ruqH_yro qacrr HpuBoft pocta). (crrr. IprueqaHr.re n HoppeH'rype.)

tr{cupanrenue DMr,rccr.rr{ }," 4641 N III Ba crrer a6cop6qr,ru r Jrr.rHr{r{
1r 4641, O II 6r,uo cAeJrarro Ha ocHoBaHr{rr.cJreAyroqero. Er,rro pacc}rorperro
orHorrreHr{e sHBrrBaJreHrHrrrx r[r{pr{H a6cop6quonurrx rraur,lft ?" 4072 O II:
:)',4641 O II n r{HrepBaJre cnexrpaJrb}rDrx r(JraccoB 09 - 83; Bro rroriaaaJro,
.ITO O6E JII{HI,II{ IPI,IMEPHO PABHIJ NO I{HTEHCI,IBHOCTI.I, B COOTSETCTB],III C 3T]4M
Beru.rquubr W7, Irttrtlrtr ?"4072 O II (cro;r6eq 11, ra6r. 2) (upuuarlre paBrlbrlrrr
W7 1, 4641 O II) 6srnvr rrcrrorlrBoBaErr AJrfl r{crrpaBJrcHr,.rfl alr,rccuonnoli
Jlr'rrJr4r{ }', 4641. N III. 3naqerr.fl V : WassTr{tu X l,lt *Wngrrolt rrprrBe-
Aerrr,r B cror6rle 72 ra6* 2. <rftrcras)) DMr4ccrrfl s l, 1t61ll N III [trh.] lana
n cro.n6qe 13 ta6n. 2. B cton6qe 15 ra6r. 2 npuoe4eua cyMrlra ncrrpaBireHHr,rx
auaceuuri lWt,7 arwrccr{ogHbrx nuuuii N III }, 4647 n ?," 4634.

tr4cnpannenr,re ua6nroAaeMbrx ana.reslrit w7, o\rr1cc7.orlHr,rx Jrr'rHr{r"r I 4686
He II u 1'"?" tt64l-311 N III Ba Hr4,r{eJrex{aqlre a6cop6quouuue Jrr,rHrrr,r AaJro
BOsrlrOlr{IIOCrb rrocrpor{Tr, uo 6orr,rueMy rrrrcJry BBeSA r,rHrepecyrotrIr.re Hac Ho-
Jrr,rqecrBerrHr,re BaBr{cr.{Mocrr.r asa'reur.rrl [Wi ery.x Dx{lrccrroHHr,rx lnnuii ot
Telvlleparypbr r.r cBerrilMocrlr. Er,rnra lrocrpoeHr,r raH]r{e }I ItoJlraarecrBeHHr,re Ba-
Br,rclrMocrrl 4na nlrulrii TT"o u X 5696 CIII, uo ylr{e rro na6,nrogaelrbrM BHaqe-
uunll W7 (cror6qr,r 3,' 4, ra6n.3). Bce Drr{ BaBr,rcrrMocrr{ rrpr,rBeAeHEr rJa $w. 2
lr 3. Onr Moryr 6rrrr, 4ononHlrreJrbrro [por,rJrJrrocrpr{poBaHrJ {ur. 4-8, r.4e
IIpIIBeAeHLI yCIIeAIIeHIILIe saIII{C!I B LIHTeI{CIIBI{o0r.flx I{CCiIeAye},ILIx }IaMII
crrer(TpaJrrrEbrx yqacrnon. qlrcno cneHrporpaMM, rro r(oropr,rN{ rrpoBoAr{Jrocb
ycpeAueur{e, Aarro Ha Drr{x {rarypax B npyrJrr,rx cxo6xax prAoM c 06oaHase-
HI,IenI 3BeBA. Ha4o oTMeTlrTE,, rITo npr,I frocrpoeHr.rr4 RoJllrarecrBelrHr,rx BaBrrclr-
uocreii BeJllrqI,IIr W7 lrrlnrr_\i ], 5696 C III or reMrreparypr,r r,r cBerlrNrocrlr 6r;r;nll
rrcrIoJIbBoBaHDr rarufie W1 ero]i JrI,IHtr{I4, onpeAeJIeI{HBre Hatr{rr rlo Barlrrc.fll\{ B r{I{-
TeHctrBHoc:t'rrx, npr{BeAeHHr,rM n pa6ore Bprncoua [7] d,. Ans o6rqnx auea4
6r,rna uocrpoerra BaBrrcrrMocrrr uexgy trUs6e6 (cron6eq 5, ,ra6n. 3), oupe4c-
rIeHHbrMr4 rlo BarILIc.flM Bnrcona, tr Ws6s6, onpeAeJleulroMy rlo rra[reN{y Mare-
pflaJry (cron6eq 4, ra6r. 3). C nouoqr,ro or.oii BaBrrcr{r,rocrrr Br{arreHrrfl }71
fu 5696 C III 4ra Bcex r{ByqaeMbrx Btse3A 6r,rrr upuueAeu};r B cr{crerry Br,rrco-
ua (W', croJr6eq 6, ra6r. 3), uro6rr [crroJrr,BoBarb r,r BBeBArrr 6o;nee uoa4unx
crlcKTpairr,Hbrx HJraCcoB, u3yseEHbre Brancosou. B cror6qe 7 , ta6xr. 3 sennquHr,r
W - er;r,s cpeArrrre apu{lreruuec(rre Me}fiAy BeJrr,rqr,rrraMr{ Ww w W' gr-a o6qux
BBCBA. ,{,lx aurx BBeBA r{MeEIro arl{ BHaqeHrr.E l4crroJlr,BoBaJrr{cb rrpfi [ocrpoeHurt
nolusecrBeHHbrx BaBrrcl{Mocreit. flpunneueur.re Aar-rHbrx Blr.ncosa AaJro BoBMo}r(-
trocrb trocrporrrb BaBr,rcrrwocrn Wt, 1"5696C III orcBerr,{Mocrr{ B AByx paBlleaax,
orr{eqerrHbrx Ha &ur. 3 puucnumn qr,r$parur I v II. Paapea l sxrrosaer BBeB/lbr
B r{HrepBalre OG - O8,5, a paapea 11 - OB,5 - 80.

f{na noctpoeur{r BaBr{cur\{ocrr{ Berr.rqun I,%. I5696 C III or reMrreparypr,r 6r,uru
rr,r6parrr BBeaAr,r B ocrroBrroM BAoJrb rnasHoii ilocJre4oBareJrbuocrrr or O4,6 Ao

'l' fl;rorqaAr,r rroAcrrrrrrrrBaJrr{cL rraMrr n 6o.nee ygr{rrx rpafir.rqax, .rrcM oro AeJraJr Br.rilcou.
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Or,rr. 6. I{a-recrleguafl BaBr'rcrr}rocrb rrHTeflcrnJrrocr]r orulrccrlorrrroli nrnrr'r Ha or crrcriit-
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80-6_[cu. 2 na {lrr. 2; saaucunocrr 7 - roJrbr(o rro AaHHbrM Earrrero N.rareprra-
ral. Itpoue roro, 6r,rrlr r{cfloilr,BoBaubr u BBeBAbr, lrayreunnre Butconou.

Br,rna nocrpoega ranrfie BaBrrcr{Mocrb Me}nAy serusuuanru t}zi] 14686 He II
n 2lWxlQ,4641 N III + 14634 N III). 3ra aasrcuMocrr, rrprrBrgera ,u {ur. g,
rAe Hocr;rMrr Hpecrr4KaMr{ ueo6pameurr sBesAbr lreur,urefi cBerr{Mocrtr, a fipy?fi-
fiaMu - sBeBAr,I 6Onr,Urefi cBerr{Mocrrr. Sanucrnlrocrr rtoflysaeTc.fl BnoJrHe yBe-
peHlro (oco6enno AJrE BBeBI rrpr4MepHo o4uoii reMrreparypr,r, IIo KoropbrM r.{ IIpoBe-
AeHa r(pr.rBaa) r.r uogrneplxAaer cooruo-
rrreHr{e, nafi4euuoe Onou [10] rro Merr,-
[reMy qucJry BBeBA. Taxoro poAa BaBrl- t1
cl{rrocTr,r, cBI{AeTeJrbcTByroque o crru- /,1
xpoHHoM r{BMeHeHtrrr nnreucranuocreft 

,!1

l,/ 1, C-ep-fi)

6s csg(2)
-5,82

HD /CC57S(Z)
-5,47/,/

/,0

1,/

/,0

5750 5700

(llnr. /. Ita.recrseHHaE BaBr,IcI,rMocrr. r4rr-
TerrcrrBrrocrrr ouuccrzouuorf tlrur,rlr ). 5696

C III or cleftTpaJrbrroro r{Jlacca

5750 5700

(lr'rr. B. Itaqccreeutra.fl BaBl.{cr.rMocrr, r4rrrer{-
cl,Isuocrr,t sltrccuonnori auunlr ), 5696 C III

ot ne.nr.rulru .41,

npeAJrolr{cHHbrx Irexa-
u 6y4yr r{crroJrr,BoBa-

DMrrccrroHHr,rx nlrur,rii, Moryr trrp&Trr poJrrr rrpu ar{aJrr.rBe
HrrBMoB o6paaorauu.E gMr{ccr{ounr,rx lrl,rnuii n Ot-anea4ax
r{br B AaJrbneiirurax pa6orax.

Paccuorpeurae {zr. 2, 3 vt 91 uprano4ur flac H cJreAyrory{rf Barilroqe-
HI,I-fIM:

1) auauenua ar(Br{BaJreurHrrx mrrpnH lWtl exruccnogsofi Jtuun:g I4686 He II
yBerzq[BaroTcrr c pocToM TeMrreparypr,r;

- 2).anauenra.fl EKBr{BaJreHrHr,rx runplru lWtl euficcr4oHHr,rx .rrnuuii ),4641 n
)'4634 N _III c pocroM TeMfle.parypbr tr{BMeHflrorcrr MeAJreHIro, r,p,qeM xapaxrep
nsMeHeu[I'i oAI'rHaKoB 4nx o6elrx :llr:rrtrir, qro roBoprlT o pealrrHocrl( Tar(r{x I{B-
ueueuuri;

3) enaueulra Er(BrlBaJreHrrrLrx ur,rprrn Wt.Jrw:rrvit Ho n ),.b6g6 C III c pocrou
reMrreparypbr HecKoJrbr(o y6rrnalor, [oHa3brBa.fl o4raaanonr,rfi xoA c rer\,rlepary-
pol'i. Vuer a6cop6qlrouuorl uo4noxrnr4 AJrrr a'rlrx nranufi Jrr,rrxr yBerrr{uun 6rr'xpy-
rr.rBHy eroro y6r,rnanr.ra;

4) auauenua oHBrrBaJrerrTHbrx [rupr.rH [Wr,] n W1, Bcex I{ByqaeMbrx EMr{ccrr-
orrHrrrx rursr.rii Bospacraror c yBeiluqeHueM cBerrrMocrl{ oAr,rHaxonrru o6paaoM, qro
rroATBepir{Aaer peaJrrrHocrtr STrrx r,raueuenuli.

Ha ocnone arr{x peByJrbraroB r{ox{rro upziirr.r H crreAyror{eMy BbrBoAy: ocrroB-
HbIe xapar(Tepl{CTr4nrl BBeBAbI - TeMrreparypa u cBerr4MocrB - .flBJr,flrorc.g ocr{oB_
HIiMI{ IIapaMeTpaMr{' olpeAeJltlrctrlr{MrI xapanrep oMl{ccr{oE}Ioro cleHrpa B

12.t

15090 C W
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Of-anee4ax, C pocrou cBerr{Mocrrr rrpr{ Aar{Hort reMneparype aHBr,rBaJrerrrr-Ibre trrlr-
p r{Hr,I BCex SMrrccI,I oHr{brx JTTIHI{r,1 O i- an e a4 yB eil uqr,rB aroTcfl .

Oguaxo c pocrolr reMrreparypbr - rrprl AarrHoft cBerrrr\,Iocrr,I-Irar{euel{lle
onBlIBaJretrTHbIx IxrrpI,IH 0N{rrccuorrHbrx Jrr,rHIriI trpor{cxoArIT no-pai]HoMy: B

rrr.'Ij'ukr I 46BG He II rro-o4nollY I,I B Jrlr-
Hrlrrx Ha, I5696 C III u ),),4641-34 N III - tro-
Apyrorry. 3ro 4aet BosMolI{HOCrE, CAeJrarb BI,IB0,II

o ror\,r, qro Of-BBeBAbr BbrcoHol,l cBerrlMocrl{, Hec-
Morp.fl Ha slraqlrTeJrbHoe paBHoo6pasue B npoflB-
JIeHlrI{ SMIrCCrrr{ B rrx cler(Tpax, Mo}It}ro ycJloRllo
pa36urr, no BIIAy 3MtrccrroHHoro cnenrpa Ira ABe
rpylnDr. Ilepraa rpylna - [peAcratsr[reJl]r ca-
Mbrx l.op.flqux 3Be3A o (Cuenrpalrulrc HJracclr
O4,,5 - O5,0), y r(oropr,Ix Tt.tr,= 50 rtrc. rpa-
AycoB. tt aroll rpy[Ie orrrocrrrc.a sBeBALr HD
190429 N u HD 1669{, oAHa rIB Koropblx
HD 190429 N rrccJreAyerctl HaMI,I. Ho Bro-
por:i rpylne orrrocflrc-rr 6oJlee rroBAHlIe BBeB-

Ar,I. CIoAa Molr{Fro orHecrrr HD {88001, HD 192639
HD 311656, HD {90862r rrApyrrre (1-etr ;= 4l:rr,rc.
rpaAycoB). 3nea4y ), Cep uo xapaKrepy sMpIC-

cr,rrr B rrlrgr,rflx )./rGBG He II n II 21641-34 N III
MOInHO p accMarptrBaTb r( aH IIp oMeE{yTorlHyro MeEt-

Ay oTrrMl4 AByMrr rpyntraMl{.
I{eo6xo4ralro oco6o orMerr.rrb, qro KpoMe reM-

IreparypDr r;I cBeTr{MocTu 6olburoe BJrr{.rlHrle Ha
xap aHTep np oEBJreHr{.tr SMr,rccI,IoHHbIx Jrr{Htrr,i AoJI}r{-
H6r OHasbrBarb slIsprqecHr4e xapaKrepl,IcTrrr(u ca-
Mor,l o6oilo.rrr,r (u"nornocrb, pagr\reprl r{ r. A,),
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r(oropafi rrocur Hecrarlflonaprrbrii xapar{Tep. Tax, nauplrMep, BBeBAET ). Cep r
HD 19086zl orgocflrcfl r( oAHoMy r{ roMy }fie clexrpaJrbHoMy HJraccy r{ rrMeror
oArrHar(oBr,re cBernMocru, r{o BMtrrccr.rs s }. 11686 He II npoxurrrerc.s y Hr4x coBep-
rIreEHo no-paBnoMy: y ). Cep aMr{ccrrolrHatr filtnrtfl. I4686 He II oseHr, r.rHreHcr{B-
Ha,fl I{ IIIIpoHa,E, a y HD 19086Zr MbI BI{AI{M I4686 He II n [oIJIoIqeHI,II4 (uactuu-
Ho BaMbrBaercn amllcclreii).

Vser[seuurc rrgTerrcrrBnocrtr aMr{ccr{oHubrx nunuft of-snea4 c pocroM cBe-
TIIMocrr4 rr AJLfl trexoropbrx nlrulul c pocroM TeMlreparypr,r 6r,rrr, Mo]r{er corlyr-
crByer HaJrr,rque r arnroc{epax arr{x 3Be3A r(pyfluolracmra6nsrx ryp6yreHrHbrx
4elr}I(eurar'1, cHop,o0lb Horopblx TaHII{e yBeInquBaeTc.fi c pocroM TeMlleparypbl II
cBerr'Ir{ocrlr [11]. 0ror Bolpoc rlroiilIro paocMorperb rrpr[ ar{aJrr{ae Mexaur{B},roB
o6paaorauu.rr sMrrccrroHur,rx nlrnnrt n Of-ioee4ax.

flo4rneprx4eHlreM Toro, qro Of-snea4r,r l\{o}r{Ho rro Br{Ay oMrrccrtorrrroro cnexr-
pa pas6r'rrs Ha ABe rpylr6r, tlBJlflIorc.fl I,r lle3yJrbrarr,r KaqecrBeHnoro opaBuelrr{f
oMtrccr,roHrroro cleKrpa of-anea4 co cler{rpaMrl 3BetsA wR, nOrOptre raxxe o6rrq-
HO AEJI,IITC,II EA ABE IPYilIIbI IIJIII IOCJIEAOBATEJIbHOCTI{: A3OTHYIO II YIJIEPOAHYIO.
Snea4nr \YR (cu. $ur. 1) erqe 6oree rop.flque r{ rrpr{rre, seN{ of-Bnes71ir. tr4ureucur-
nocffi nar,r6oJree crrJrbHbrx oMr,rccrroHHbrx JrrrHrlii n cuexrpax SBeBA wR r 10-
20 paa 6onr,rue, qeM r,rHTeHctrrBHocrr uau6onee cunr,ur,rx aMr,rccrroHgr,Ix luului
y Of-anes4. O6rquulr y BBeBA WR lr Of .auJr.flrorc.rr rxrrpr{Hrr r{x al{rrccrrouubrx Jrpr-
ulIit, uro r{o?tier roBopl,rrr o Hexoropofi o6qnocru MexaFrrrBMoB o6pasonairr,rn
ail{I{ccrloHrrbrx nlrnr,ril B cnexrpax ETr.rx BBe3A. Hamu 6r,rnn [oryrrenrJ crrenTpo-
rpaN,rN{rrr c ArrcrepctreftSS Alu,u AJr.rr AByxaoeag WR : HD 192103 lr HD lg2i1}
(cn'r. ra6l. 1), uplrua4nex{ailIrrx yrnepo4noir lr aaoruort flocJreAoBareJrbrrocrflM.
Cuexrprr arr{x BBeaA rro BrrAy coBeputeuHo paarr,rrrrrrJr. tr4enecrno, rrro crrexTpri
anea4 WR coAeplr{ar lxl{poxrre aMrrccrron}rr{e rrrlHr{r{ JrerxIrx aroMoB !r rrogoB
C BT,I00HIIMI{ IIoTeHqI,IaJIa},IrI llol.IrlSaqvtt. Jluuutt B oCHoBrIoM lrpl{r{allJre}nar He, C,
N, o n paBJrr4qlrLrx craArrflx rrour{Baqrrrr, npr,{qeM n anea4ax wC upeo6raAaror
clIJIbHrJe JrrIHr{Lr yrJlepoAa, a B BBeBAax WN - cr,IJlrrH.bre Jrl,rnrrr,t a3ora r{ r{oHI,IBo-
I]AHI{OIO IEJIII'I. .{O CITX rrOP HE ,flCHO, ,flBJIflIOTC'I JII,I BBEBIUJ WN Ir WC ANEAqAI,TU
paBrllqHoro xuMnsecHoro cocraBa r{Jrr,r x{e paBruque r,rx cleHTpoB SaBrrclri or
ycno-sr,ri,i noa6ynrlorrurr n arrrocr[repax arnx lnca4 [16].

Ha rlur. 10 npr,rne4elro cpaBHerrr,re Hor{rypoe nuHr,rrt B crrer(TpaJrr,nol:r o6-
Jracrr,r s6rrr,rer,r Jrlrrrrrrr ],4686 He II (nnrro.raa caMy Jrr,rHr{ro) 4na coorne.rct-
Bylorqilx rpyrn WR- n Of-anea4. Br,r,nu colocraBrreur,r BBeBAa WN HD l,gTl\B
r,r-Of-snea4r,r HD 190429 N u IfD 16691,c oAuor:rcroponr,r, r{ 3BCBAa WC HD
192103 r,r Of-snee4r,r g Sge n HD 192639 - c 4pyroft cropolrLr. O6pa6orHa
npoBeAeHa oAHr,rM r,r reN{ ir{e ruorJraHAcr{r,lM McroI(oM AJrfl BBeBA WR n Of. 3a-
III,ICI,I [peAcraBJrer{Lr B }rurcucr,rBr{ocr.flx, npol{e Barrrrcr,r A;rn HD 16691, xoro-
pa-fl rlpel(craBJrrer BarrrrcI, B rroqeplrcHrr.sx [17]. qr,rc;ro cleHrporpaN,rM, [o
noropr{M OrrpeAeJr-trJrr{cb 3Tr{ Barrr,rcr4, yHaBaHo na slrr. 10 n xpyrnr,rx cxo6-
Hax.

_ FIa aroiil )Ite +I,Ir.l0npe4cranJlerr&B&rrrrcrr B r,rHreHcr,rBHocrrrx r,r cuexr:panr,Hoii
o6nacrr,r c .nrlur,rerl f 5696 C III4.ta aoea4 HD 190429 N u 9 Sge. Cuenrpa.nuran
o6racts eroii nnnlrlr AJrfl BBeBA HD 192163 lr HD l92l03" nprrBeAer{a B pa-
6ore [16]. i

Paccr'ro'rpcnr,re $ur. 10 uonaar,rBaer, qro Of-sres4rr, uo4o6no BBeBAat{
WR, uonrno paa5nrr, [o BrrAy Bur,rccr,roHuor.o cflexTpa rarr]r{c Ha ABe rrocJre4o-
Bare,rrbuocrrr: aBoruyro rr yrJrepo&Hyro. ,I[circruil.rerr,no, B BBeBAax o4nor:i
rpynrri{ fu 4686 He II cr,rrrbuee, qcM Jrl{Hlrr,r ?,"?',4641-34 N III, r,r ne ua6;rro-
Aalorcfl B ar,rlrcclru fu 5696 C III u X?utt65L-4,7 C III. B aner;4ax 4pyroii rpvr-
nr,r L,/1686 He II cnaSce, qeM Jrr,rurrr{ }"}"1t61+1 -34 N III, a l, 5696 C III u
)',?' 4651-47 C III (c*. {ul. 5) Br,{Arrrr B eNrr{ccrrr{, Har( r{ a anea4ax WN
u WC.

Oco6o cJreAyer orMerlrrb, rrro B crrenTpax Of-anea4 ua6;uro4arorc.fl r,rMeHHo re
Dr,Ir.lccr{oHHr{e Jrr,rHr,rrr, noropbre rJ crrexrpax anea4 WR rrBJr_flrorcf uau6oree
cI{Jrr,HbrMr.r. I{enoropr,re oseHD c,na6r,re aMuccr{oHHrie JrrrHr,rrr (?Zr uollflAxa
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corrlx A; orreueorr Blrrconolr B crrer(rpax Of-anea4.
c auuccnerYr, na6nrogaeuoft y WR.

Bce ero rrosBoJr.fler cAeJrarb BbrBoA, sro trpoqeccBl, orBercrBeHHbIe Ba BuB-
Elrr(HoBerrr{e aMrrccr{oHHlrx tr,rnnrt a Of-area4ax, flporer{aror raM B ropasAo
Melrbrtrr{x uacurra6ax, qeM B BBeBAax WR, no B trpr{Hr{r{fle, Bepo.flTHo, I{Meror
Muoro o6rqero. U, ilo-BrrArrMoMy, ocnoBrrr,rM rrapaMerpoM, onpeAeJr.fl-
rcrqI,IM XapaKTep paccMa'rprrBaelrbrx rpoqeccoB, .flBJrf ercfl TeMrreparypa
3Be3ABI.

uotstros wu (t)

uo oo+zt u(o) )" A +6q/-34N fr,

HD /669/

io oo+zt u(z)

tDur. 10. Cparreuue ctrer(rpaJrbEr,rx o6nacreft n6ausr I 4686 He II r crrexrpax
Ana Of-area4

Haum uafi4eua Buemurr.ff auaJrorr4rr Me)r(Ay EeHoropbrMrr oco6euuocr.flr{n
BMrrccrrr{ y BBeBA Of u WR. Etpoivre roro, ycraEoBJIeHo, qro asoruble Of-anea4rr
ropflqee, rreM yrJlepo4nrre Of-anea4rr. tr4s corocraBJrerrr{.fi BBeBA WR u Of
Earrpailr{Baerc.fl BErBoA, qro BBeBArr WN BuaqrrreJlbno rop.flqee, qeM BBeBArI
WC, uro, Mo)fier 6rrrr, u o6yc;ronruraer cyqecrBeEHbre paailuqfl.fl B Irx crrex-
rpax.- 0ror Br,rBoA rroArBeplxAaer anaJrorr{rluoe Bar(JIIoqeHue AuAepxuilr [14],
cAeJranEoe ero B peayJrbrare upu6rurx(eurroro anaJrnBa oco6enuocreft trorfl rrBJry-
qeEr/r.fl s o6oroqxax WN- lt WC-anea4. Or4enrur,re AaHr{bre ra6nro4eunfi., cant'
AereJrbcrByroqrre B troJIbBy roro, qro y Of-aneag Molr(Ho rroAoapeBarb EaJlr4sr{e
yrnepo4noft u aeornoft ilocJreAoBarenruocrefi, orMeqaJlrrcb panee Csuurcoilr
u Crpyre [181.
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rt ApyroMv 3uarolrJuo Bc,tllrlnr,r tz_(ra6n. 2),. ricrro,rr,:lc,voir ;t.rrr lrcn])aR,rorrnE 

,rra6,tto_

ItrloMr,r-\ Brraqcrrrrfi l/I ovlccrrorrroir';rr.rrrrrr.r'LlG4l N ill. :lc;;,o,,,tcr,, lazi 4041 N ilIor cBerr'IMocrrr cMecrllrorr BIIrr3 B cpeArrcM rrprrr{cprro rra 0,15, o/Ilrario xapaxrep a,roir3ABI{CI,IMOCTU IIE II3[,IEI1I{TCfI.
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A1(AIEMI4fl IIAYI{ CCCP
],1 B B D CTI,IfI ITP I,I }I OH O lU AC'IP O (DI,I3 ],Iq ]] CI{ O U O ]J C E I) B A T O P I,III

Tou XXXII, 1964 r..

O CHOPOCTflX SBYI(A
B ATMOCOEPAX TOPflTII4X CBEPXII4TATITOB

O, fi . I ott,,rtutt0cttutr,

Bll.rl{creEbr cr(opocrrr SByr{a B atrvroc$epax ropfiqflx clepxrfirarrrou Ia r.r Ib ryrrrrep-
BaJIe crIeRTpaJIr,EErx fiJraccon O5-A2. V ualt6onee ropsrlfix BBeBI{ DTrr c(opocrr{ Braq11rerb-
Eo rrpenblrrrarcl' o6Lr.rEyro cxopocrb BByHa (C0 :1tf Al1Vl, orpeAeJrfleMyro rorlno ra3o-
Ilr,IM AaBJTeEI{enr. Mlrnpotyp6y.nenrnr,re cftopocrrr or{a3brBarorcfi Ao3BynoBrrrMr{ rro orEorrre-
lrr'rrc }( rroJrJ IerrHr,rM cnopocr.gM, TorAa raK B pEAe cflyqag, oBrI rrpeBr,ImaIor o6r,r.rrym cno-
pocrl 3Byxa.

souND vELocITIES iN l{or SUPtrRGiANT ATMOSPHERES, by o. p. rrot-
latdsky.-sornd velocities in the atmospheres oI os_Az type supergiants Ia and Ib
have been computed taking radial,ion pressurc into account. For fhe hotter stars these
velocities considerably exceed []re usual sounil r,elocit y (co : [lEr lltl , aelermined olly
by gas pressure. The microturbulenl, velocities are subsonic relative io thc velocities ob-
tained rvhile in several cases they exceed the usual sound velocity.

1. B gacro.sqee BpeMfl AIrr{ rop.trqux cBepxrr.IraHroB paarflqHr,rx crenT-
paJILHBIx rIoAHJraccoB r4Meejrc.fl o6urupnrrft Marepr4aJr rro olpeAeJreHr{ro Mr.r}rpo-
ryp6ynenrubrx * cHopocreii, nonyueuur,rx r,rB arraJrrrsa r(pr{Bbrx pocra 11-'6].

Ecnlr paccMarpl4BarB BaBrrcl{Mocrb BeJrr{sr4uri ulrxporyp6yneu,rnofi cro-
POCTI4 OT CIIORTPAJIbHOIO HJIACCA [1*], tO BI,IAIIO, qTO 3TI,I CKOPOCT1{ I4MEIOT XA-
paxrep-arrfi Mr4HrrMyM y rroAnJraccos 86-BB. onu 6rrcrpo noapacraror B cro-
poHy 6oJlee paEIII{x tIoAI(JIaccoB I,I sIIaqI,ITeJIbHo MeAJIeIIrr"ii - B cTopoEy
6oree uoa4nr,rx.

MaHporyp6yJrerrrHbre cxopocrr.r (nonyueunrre no HoHrypalr nnnlrfi), xan
rrpaBrrJro, 6onsrue ur,rnp_oryp6yJler{Trrbrx r{ MoHoroHHo Bospacraror B cropoHy
paHHr.rx rroAr(JraccoB t7 l.

vxe oxono rroAxJracca B3 ruunporyp6yneururre cmopocrrr y orAeJrr,Hr{x
SBeBA rrpeBbrmalor aAr4a6arr.ruecHyro cHopocrb 3ByHa, oIIpeAeJrfleMyro raBoBbrM
A aB JreurreM r.r Br,rp a,fi aroqyrcc.E raesecruoit { oprrry.r oii

C,:ltiHffi ft: cplru: u/,). (1)

V ueHoropr,rx BBeBA, 6onee uoa4r{r{x, qeM A0, unHporyp6yneurubre cHo-
pocrr[ Tar(?fie rrpeBBrrrraror cnopocrb sByr(a c0. ogHaxo o a:ruocsepax rop.fr-
qr,lx cBepxrr4raHroB AaBJreHrre rrsJryqeHr,r.fl (p") cpanruruo c raBoBr;rM (pr), ,
ero_ueo6xoAuMo yql,rrrrBarr, rrpr4 BLrrruclreulru cropocrrr BByr(a.

Moxrno -'ofi.rrar6c.s ETo cAeJrarr,, r{crroJrb,y.E {bpuyny, uurur4"rrryro Ar,u
CMECI4 TASA II I,I3[YIIEHI4fl, rrAXO4AIqEfiC,E B TEPMOAI{HAMIIIIECHOM PABI{OBECIIII(uro unaeer Mecro n rry6orlrx uo4{oroc{epHbrx cJrorrx anea4u), ecrr, ,ruaTII

"_:aa 
-9IlaBHy, yqr.rrbrBaroqyrc MaJlyro olrr,rqecnyro roJrqy aruoc{epu.

* Coxparuu aror repMtrE, rre trplrAaBaff elry o6xaare.irblro rrrApoArrualo.r.recnr.rfi cMr,rcJI.
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B c;ryuae
paBrloBecr.lrr II
cIrpaBeAJIr{Bo

rAe

a

cMecr{ rasa r{ I{SrryqeHrr.fl, uaxo,qxrqeiic.E B TepMoAr{EaMI{qecHoM
noAquHsrotr{efi c.a agua6arr.lqecHoMy SaKoHy AJLfl cr( op ocrl{ BB yr(a,
Br,rpalxerrue [8, I ]

f --- D-c,_y r, i ,

P-Ps*P,,

'1 _o , (4-30)'(T-1)rr-P-r p+12o,1)(r+T)

ecrb trepBbrft aglra6arusecxuft rIoKaBareJIB [10], s aoropoM

F : pelP.

flocne rroAcrauoBnrr B Bbrpax(eune (2) ypaBueurrfl cocro.Eur{E IrAeanblroro raaa
rr EeHoTopr,rx npeo6paaonasEfi lloflyqaeM

co (P) : lltJt?l/t{ .l (3)

Sgecr 11 rrJrflBrro rraMeufiercr or a/s (c.nyuaft, sucroro nauyueuu-a) -Ao 
5/s (or-

cyrcrBrre uaryueuun) npr,r raaueuenulr p or HyJI.E Ao eAulrlrqbl [101. Iloarorrry
cnopoorb BByKa C6 (p) lparrtrqecfiu BaBr{crrr or AaBJIeET{fl lrailyqeHfl.a roJIbKo
uepea P-'/,.

,(na roro sto6rr MolnHo 6uro upulreuurr (3) AJIE cJroeB aruoc{eprr, r{Melo-
rqflx olrlrrlecxylo roJlqy nopflAr(a ue 6onee eAIrHItItrbr, rAe AaBJIeIrrre uBilyqeulra
B oclloBrroM 4eftcrnyet B rlacrorax orAeJIbIrbIx ctrexTpaJlbur,rx ruruft, AJIfl Ha-
xo)fiAenrf.fl AaBJreH]IE uBryqeuufi ueo6xo4unao pemarr ypaBnerilIe uepeno0a

4JIfi aTrtx lttrruir. Hporvre toro, ne66xoAllMo yqurBlBaTb AaBJIeHEe lranyqeuua
Ba cqer pagce.flHr{fl ua Cno6o4nllx sJlexrpogax, Ilrpaloqee Bce 66mrryro ponr
C nepexoAoM I( BBeBAaM 6Onee pauuelo cleHrpaJIBEOrO I(JIaCCa. O4uano ata
BaAaqa oqeHb CJlo)fiHafl. floatouy, IIMe.fi B Br,rAy [oIyrIIlTb oqegoqllble pe3y.trb-

rarbr, B 4amnefiumx pacqerax AaRJIeEtre I4ailyqeuua 6ygen 6patr n Sopue
,1. ,p, : j.aTa. (4)

flpraveu reMtreparypy BAecb 6ygervr 6patr, AJIE rex rny6lrr, KoropblM npr6nlt-
Br{TeJrbEo cooTBeTcTByroT eJIefiTpolrlrbre IrJroTEocTtr, otrpeAeJIflIOIqrre BMeCTe

c reMtreparypoft raaoroe4arneuue (o6atorvr6y4et eqe cr(aaauo nume). Aouy-
cTrrM TaK?fie, qTo B COSAaHIItr ytrpylocTl{ IaSa trpl4 otrTI,IqeCHI'IX TOJIqaX nop.fl,ql(a

eAtrErrrlbr yqacrByer npu6ruarlreJlDllo uoJIoBtrEa BefiI{qlrubl Pr. B Coorser-
crrivrvr c err{M r garruefiurfixpacqeraxtroAp, BxoArtrII4M a (3), 6ygelr troApaay-
MeBaTb BbrpaE(eElre

9: Pel(Pe *rlrq,)' (5)

2. B gauuofi pa6ore Bbrrrr{cJrEirrrcb cnopocrr.r BByr(a co (F) nm cBepxrfiraH-
ToB r(JraccoB cBerrrMocrn Ia r Ib n lrnrepBaJre cuenTpaJlbnbrx rroAr(JraccoB or
05 no A2.

bp.arr. MoJIeHyJr.EpEbre Beca p, Bxo[fiqr4e n (3), 6rturt saflrrt fla lLL1.
Teuueparypu u (3) BbrqrrcJrflJrtrcb Ea ocuoBarrrdT IIrHaJrbr a{{exrlrnurrx reM-

rrBparyp, yc,rauoBJrens.ofi14. M. HourrrosrrM [12]. flpr rrruucJreHrrtr_raaoB_oro

AaBJIerru.E I{cIIoJrr,BoBaJItrcb eJIeI(rpounbre trJlorgocru, rafi4ennr,re s [13]. He-
O6*o4119 6r,rrO Bggtr, TaHEe BHarIeEu.E IIX, KOTOpLIe COoTBeTCTSOsann 6bI

cJIoEM atuoc{epu, r4e O6pasyrcrgfl CtrexrpaJlbgble fiz.r,.vlult tro I(OT0pLIM ollpe-

AeJIrIJII4cb rtlunpotyp6yJleErllble CKopocrI,I. IIy6[n.a]tI o6pasonanra.fl .arux, JII{-

uuft upu6rrrrr.olro coorBercrByer cpeAu,ee apu{uerrauegTgg IrB Ig ruu (H,
Hu)" d lgn"(Hy, H6)*, nuuucrre'Ebrx IrI. M. Itonnnosbr*r [13] uo AByM paa-

EoBrrAEocr4M' Meroga Vuaomga.

(2)



flo toryuenlrllrr aJlcltrporIHr,INI rrJror,ocr.flr{ Bbrqr,rcJrfl.rrocb DJreHTpoHrroe
AaB"rrer.rr,re (s 0u.u,. c,tr,-2)

Pn " 1"fi;l' '
flocnonr,iry c DTeHTpoHIILIMII uJrorrrocrrrNirr (iTaur{JTI,ICL B coorBer(irnl,rc o11-

Tr4rrccHr,re roJrilfi,l 1;, Br,rqr,lcJreHHr,re [o L{o^eJrflr{ 4e flrepa r,r Henei.ra n41, ro
ooorBercl'Byroqafl rer,rlellarypa BLrarlrcJTflJracb rro {opmyne

'l' l't,t,t .lr(l i|O,
r4e Zr4 BBflra rra 1421.

faaoroe AaBJreHr,re pgl coorBercrByror{ee AaH[roNry aJrcnrpo[r{ol,ry AaBJIe-
Hr{ro r{ rer,iileparype, HaxoAl,rJrocb rro ra6nr,rqau pa6orrr [11], larteHr{e r,rsJry-
rrerilr.fi 

- rrplr Ilo],roull,I Br;rpa]HrrHr,r.fl (4), a Beruqr.lHa p - rrpll uouoqlr (5).
Bce ocnorHbre ararrri nr,rqr,rc"renr,rii cHollocrlr BByHa y cBepxrrrrarrroB paB-

rr,rsHrix crreKTpaJrbr.rnrx H.rraccoB npr.rBeAerrLI n ra6rr,rqe, flpu nrruucJrelrr{.fix
lrcrIoJIbsoBaHLr AaHHIJe o6 oJrer{TpoH}rr,rx rrrrorHocr.flx 103 otsopxrlrr&}rToB
[13]. Ecrr DTI4 raHHr,Ie orllocraJlr.rcb H BBoBAaM c oAr{lraxoDLrMrr cflcr(rpaJrbHr,rMr{
IIOAI{JIACCA(4\T LIJILI OTIII,lqArctr{I,II\4I4C.fl I-IE 6O[EE 'IEM HA ABE-TPI{ AEC'ITI1E AOJII,I
rroAHJracca (ilo xraccr,rrprrHaqr{1,r I4. M. Itouruona), ro oHr,r ycpeAHflJrr,rcb.

(6)

04,8
05,2
05,95
06,5
06,9
o7,4
07,8
08,4
08,9
09, {
09,3
09,5
09,65
09,8
80,2
80,4
80,6
80,9
Bt,2
81 ,8
B2,2
B2,65
83,4
83,6
R5,t
Its8,2
88,8
89,2
89,9
A0,0
A7,5
A2,t

13,66(4)
13,68(4)
i3,80(4)
14,00(5)
13 ,85(4)
I 3 , B0(5)
1 3 ,76(3)
1 3 , 93(5)
t4,07 (3)
i 3 , 97(3)
I 3 , 85(5)
13,69(4)
13,85(4)
13,63(3)
13,95(3)
1 3, 83(6)
13,s4(4)
I 3 , 68(4)
13,72(s)
13,28(2)
1,3 ,7 4(3)
13,40(2)
t3,45(2)
13,/r2(:))
13,26(r)
13,r1(1)
13,32(1)
I 3 , 

zr9(3)

t3,22(1)
t3,75(2\
{3,3(i(1)
13,30:3)

0,15
0,15
0, 15

o, 16

0,16
0,17
0,17
0, 18

0,18
0,19
0,19
0, 20

0, 20

0,21.
0,22
0,22
0,23
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0,25
0,27
0, 31

0, 35

0,"2
0,43
0,45
0,56
0, 61
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0, 69

0,70
0,74
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1r5000

411100

/r2000

40200

38900
37500
36200
34200
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31800
31 200

30500
29600
29200
28000
27300
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25500
24500
22400
21i00
r9900
1,7700

17i00
16100
12100
11100
i0500
9950
9950
9650
9l 60

2,45
2,46
2,57
z, l4
2,58
2,51
2,1'6
2,60
t 1,
2,61
2 

'1t82,31
2,1'6
L,ZJ

Z,D4
2,41
2 ,50),),

1,76
2,20
7,81t
7 ,Blt
1.,79
1,61
il ,2

t ,51
1 ,65
1 ,36
I ,89
t,48
1 ,tnz

2,81+

3 ,01
2,85
2,78
2,74
2,Bg
3,00
2 ,90
2,7 5
2,60
z, lD
2,52
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2,5I
2,54
2,06
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2,71+

2,|lt
2,0s
1,92
1 ,66
t,86
2,01
1,72

7,84
7,78

0,09
0,10
0, t5
0,24
0, 20
0,20
0,20
0, 31

0,42
0 ,4,0
0,32
0,27
0,37
0,27
0,47
0,42
0, 50
0, 37

0,"3
0,27
0, 56
0,4t
0,53
0,53
0, 50
0, 63

0,80
0 ,87
0,82
0, 93

0,87
0.86

I ,35
I ,35
j. ,36
1,37
1 ,36
t ,36
1 ,36
1 ,38
l,4l
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1 ,.19
1 ,38
1,40
1 ,38
1,42
'1,42

!,42
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I ,38
I ,41t
r,40
L,43
1,43
I,42
L,46
1,51
7,54
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I ,50
7,54

0,70
0, 70
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0,71
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o,71,
0,7r
0,72
0, 73
0, 73

0,73
0 ,73
0,73
0, 73
0,74
0,74
0,7lt
0,75
0,75
0,75
0, 76
0, 76

0, 76
0,76
0, 76

0, 81

0,82
0,84
0, 83
0,87
0,9
0,9

29,g
29,6
28 ,8
28,6
t70

27 ,L
26, 6
25,6

24,6
24,11

24,L

23,6
22,9
22,6
Dn 9

21 ,7
21 ,3
20,4
19,6
19,1
18,0
77 ,7
17 ,1.

14,4
73,7

12,8
12,6
t, ,)

t2,l

90

84
67

56

56
54
42
Ji)
,e

39

DA

42
JL

2S

JJ
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36
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ZI

41
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R cron6qe 1 ra6ruqrr nplrBe/Ienlr cpeAlrrre (coornercrnyrcqlre cpeAHrrM
BHarreHr,rflN{ lg nr) cnexrpaJrr,}rlre IIolHJraccLr. B cror6qe 2 cpe4nufi ;rorapu{rrr
oJrexTporrroir rnoraoc,n (uucno n cxo6xax yriaabiBaer, rlo cr(oJrE,Kr.rl{ BBeBAaM

c4cJraHo ycpeAueurre). R cro,n6qe 3 - cpeAHfl.rr orrrrrrrecxafl ronrqa T, coor-
BercrBylorqan 4aunoli DJIeI{rporrrroll tt;rorrroc'rlr. B cron6qe 11 -- rer{[eparypa,

BbIrIrIC"{eHHarI ilpr{ roMorqll (6). Suaue-
Hrrfl, npr.iBe/Ielrlrbre r cT or6rlax 5-9, ue
tpe6yror noacHeurrlir. B cro.u6qe104a-
Hr,r 3HaqeHrrfl cxopocrr,r aByxa Cn (13),

BIrrIilcJIelrHrJe no (3); n cro"n6qe lt -3llaqeHrrfl cKopocTr,r SByHa c0, Bt'rquc-
rler{irrre no (1).

tlro6r,r orlonlrrr, poJrL I{aBJrer{rrfr u3-

"rlvqcHrr.fl ria cHopocrE, 3ByHa o arlroc$e-

oeoocr 
roo lo r

I5

kx/tett
x

xd
ix

Xl
I

I

, , t,txt

J'* ,l xI iL..
or xj

I,*, r
". .j. i. i rr I

05 6 7 s I B0 / 2 3 5 65 I I t0 / ZSP

rlrtrr. 1. Cpanrrcnr,rc criopocrcii rnvrta Co (!) n arrroc(rol)ar crcllxlrltt'arrrolr (rtpc'c-

urnr,r) tr ao-e3g,.:tnu,roii rructreilouuroJTrrlrocr!I (ripyritrirr) co cliol)oclr-BAIlr au1'ria Ce

(rourtr.r), lI;trIl,lcJIoirrrr,tilrtIr /(Jttr I)a3JrttriIIInx croli'fl)i:lJrtrIllitX rro,iuiJtilcco]l

pax HollrraJrbHrJx BBe BA, 6rr",rr.r ulrrrrlcJlerrl,T llrtaqellllfl C6 (p) lnl ileB-flru ltoAli,rlac-
COo ao,ra4 r,taulroii ItoCJrC/{oBarCJILItoClrl.l or B0 1o ,,\0, orIIoCflrql'lxCfl Ii I{JIac-

cal{ cllcrrlMoc, ri III-V.
Ha {ur. I cxol.lrlcrn C. (0) V cBcpxrlrra}rton o6osnaqcHbl npccrllHa}rll, a

cr,opc,c,- cn (0) v B3e3I rJraur.roii nocnegoB&rerrr,Hocrrl - Hpylr{Haut.r. 'f o.r-

xaul.r o6oeu&alelrLl cxopocT'l,t C6.
,IIerHo u!r/{crr,, -rro; Ha.rr.rrraR npr'16:nrrarrre,rlbr{o c B5 n crollolry 6otrce llarr-

Irilx IToAHJIaCCOB, tsJII,IIIIII40 AaBJIeIIIIfl I,rsJlyqCUI{''I Ha CHOpOCTII sllyHa B aT}IO'

crfepax i.ol]rrqr,lx clrepxrlmarrroB crarroBurc.fl Bce 6olee c;rrqccrBeHHLIL{. Nlciir4y
TeM lJ 1Tr\,roc1!epax BBCBA lrJraBrroii nocncTloBare.-ILrIocrl'I DTo B.r1I,LsHlIe IreBllallll-
TeJrblro Brr"rrorr, Ao rlrteal{ Bi, y 80, Bt oilo yir{e cyqecrllel{Ho. t{r:o Itacaerotl
o-anea/q, To y II:tx t,IaRIrafl Iroc.[ei (oBarc,trLrrocTb cJr]iBacrctI co cRCpxIrIrarl-.
Ta [,I]4 .



3. CouocraBr4M MaHpo- r,r Mr.rrporyp6y,reHrur,re cfiopocrlr co cxopocr.flMr,I
BByRa n am,roc{epax rop.rrqr,lx cBepxrr,rraHroB.

Ha Sur. 2 xupuorl rr,runeri r,rao6parxena cpe/.\Han BaBlrcrrMocrr, cxopocrrr
BByxa Co(0) or cilenrpaJrr,rroro KJracca. ,rll'rpuxonoft .lruurer"r - cxopocrr, C6.
Bepxuxa Jrr{Hrrfl (c uu4eHcou 7*rnr) [or{aBbrBaer cpe4nr,rr:i xoA Manporyp6y.neur,
uofi cxopocrr{ co cnexrpaJrbHbrM RJraccoM; Hlr}Ke ueo6paxeu xoA Mr{r(poryp-
6y;renruoii c(opocrrr, onpeAeJrenHoft uo rptrrrJreraM (2 uP), erqe Hr,,rx{e - ilo

cr{HrJreraM (2'P) reJrlr.fl. Caua.a nraix-
Hrfl npr,rBafl (rzp) ornocrarcfi n Jrr,rnr,r.flM
rpoqux aJreMer{r'oB (O, N, Si - y
O - B-aneaA; Fe, Ti, Cr - y A-anea4)
17 l. Itax wr71uo, Maxporyp6yreurnaR
cHopocrr, BeBAe 6onrue auyxonoit,I{ro,He Kacaerc.rr ulrHporyp6yreur-
uor"r cHopocTrr, To olra flpeBbrrrraeT

uep/e)

np/
05 6 7 I I 80 / 2 3 5 6,5 I I 40 {

tDr.rr. 2. Cpannenr'rc Mafipo- r.r lrunporyp6yJrcrrurt'rx crropocreir l arilroct]rcpax
cBepxrtrrarrroB co cfiopocrrrMl,r sByRa col[3 ) u co IlIfr pas.irr'1qE_r,Ix cflcl{rpilJrr>.

rrr,rx no4n,raccol (cnrrc.r o6oar'ra.rerui;i crt. l n. 3)

V, kn/ceh

;N
OU

50

30

)n

/0

BByr{oByro B cryrlaf x, oruoc.str{uxcfl I{ Jrr.{rrr{rrM rerlrr. O4naHo cJIeAyer BaMerr{Trr,
qro HprrBr,re pocra AJLB ;nranlrrt reJrr{-fl crporrJlr,rcb Melree yReper{Ho, qeMAJrfl rrpo-
sr,rx EJrolvrcHran [2, /r],lr noryq€HHr,r€ ro H!r]r oHopocr]r Moryr 6r,rrs oraroqeuu
6oJrr,urnMlr otutr6narur,r. MuxpotypSyJreHTrrr,Ie cxopocrrr, fiofiyseHHrre rto xpr{-
BbrM pocTa AJrfl npotlrrx eJreNIerrToB, 0RaBIJBaroTc.fl AoSBynoBLrl\Iu.

,{;na cnepxu,rraHroB 6oree uoa4}urx, qel,r A0 (r4e p upanrr,ruecnr,r paBno
eAr{Hlri(e), ulrxporyp6yJreHTHLIe cHopocr}r frpeBl,rrrraror cKopocrb BByKa, olpe-
IIeJrfierryrc B aroM crryqac dioplrynor,l (1). Bosuoxrrlo, Bro cB.flBarro c BBrxoAoM
HoHBeHTj4BHoii aonrr Ha rloDepxrrocrl, tsBeBAri.

flpr.r conoctaBJrerrr{r{ typ6ynenrnbrx cxopocrer,i co cxopocrbro BByKa }raAo
ITt{eTL B Blrly Her{oTopyrc HconpeAerreHr-rocTb B ycTaHoBJIeHr,rlI cOOIBeTCTBLIE
IrerriAy reM cJrocl{, r{ r{oropoMy orr{eceHlr ryp6yrenrnnre cxopocrrr, rr rer{,
AJr.fr rioTopol'o Br{rrrrc"rTflercfl cnopocTb BByr{a,

,{eiicrur.rrcnrrr{o, hroAeJrr,r 4e flrepa rn Henena, [l]r,rr{cHrrer{bre AJIfi Br,rql,ro-
IleHrr.a i'Jr5rfivs o6pa3oBaHr.fl crIeKTpaJIrrl{r,rx ;rltIll,tft, trBJIflIoTcrr cJrr4lrlfior{
rlty6r,rlr npi,r6J-rrrmeHr,reM AJIfl aruoc$epr,r cBepxrr,rraHron. Itpoue Toro, HalfiAaFr
rrB paBrroBr{Anocrer"r r{eroAa Vrraorr,4a (.ro r{oropLrr{ orrpeAeJr.rrJrr,rcb ni)
Iacr oAr-ry r,ra rpaHrrrl anaqenl.ri.i ne, r{an DTo rror{asaJr 14. M. Houlrnos [13],
Iloarolry 1116op cpeAr{ero apnr}rueruuecxoro r4B rpaur,rrrHLrx BEaqeur,rfr" lgnr,
neo6xoTlr,rlrolo /IJrrr BrrrrrlrcJreHr.rfl Co (0), IIo HeHoropoii creneur,r rrporrBBoJrer{.
O4naro ua [13] cJleAyer, qro rrcrr,ruHT,re BHaqeurr.rr AoJr]r{HL,r 6r,111 6nuxe n
o'ror1 ue:ruqrrue, qeM r{ rpaHr,rqHL,rM BHaceHLrflM.

,{rx nrrncneHr{.a BJnrflHr,rx nr,r6opa suaseHr,ri,i sJrer{rpoHHoft rrnornocrtt Ha
cl(opocrb SByRa Co (0) 6r,r,nu BrJqIrcJreIrLI SHarrerrr{fl eroir cxopocrr,r AJrfi rIe-

131 ?.il



CHOIITHIIX IIOAI(JIaCCOB CB0pXIIII'aHTOB C IICIOJIbSOBaHIIeN{ IllaII[qIIIJX SHarIe-
Hraii aJlcltl'poHHtIxnJlorHocreii [n"(H.,, FI5)p u n"(H' Ht),n]. Peeytsrarr,t aurx
BbrquoileHr,rri r,1Bo6pa)ltelrr,r Ha (blr. t u nr.r4e qellToqeH, coeAr,[{eHHbrx IrITI]trxO-
Boli rr,rHlrefi, Melr{trty I{oropr{rrrrr leliral ocrroBHBre Br{aqeulrfl C.(P).

C.negyer cqc Bar,rerr,rrb, qro, rrocnoJrbny l\roAcJrir Ac flrepa rr HeBer.ra crllorr-
Jrr{cb o rrcrroJrrrBoBaHrreNl pocceJraHAoBol'o cpe^Hel.o, B HoTopoe 6onee ripo-
SpaqIrEIO yqacTHI,I cIeI{Tpa BxoA.fIT c 6o,lrllrruu BCcotrI, To AaBJIeI{rre rrBJryrlelltrrfr,
IroJryrreHlro0 lra ocrroBarrI,II,r STtix NloAc.rleii, Molr{eT 6urr, cHopee Sarlr,rir{cHHr,rt{.

Bi,rno4r,r

1. Cxopoc'rll BByr(a Co (0) s arnrocrfcpax rop.flrrux cBepxrr{raHroB, Blrrrrrc-
Jrel{Hbre c yrieTor{ AaBrreHufl r,rSJryqerr}r.fl, oT 05 IC R5 or{aBbrBaroTofr 3Haqr,r-
TeJrLr-ro 66nr,rrtnrvl,r, ceM BbrqucreHHr;re no o6u.rHoi,i {opuy",re (1), yuurr,inaro-
Xqefi flnmb ra3oBoe 

^aBJrerrrle.2. Cxopocru Co (0) y cBepxrrrranros O5-B9 rrpetsbrr.rraror unHporyp6y-
IIeHTHbIe CHopOCTI'I 3iI IICI{JIFITIeIIII€}I TeX, ItOTOpbIe IIOJ]yqeHbi IIO JIt'IHI'lfl[,I Ie.1II,IrI.

3. V cnepxlrlrallroB 6once uo;4lIIIx, rretrI B9, u a'rlroc(lepax noroplrx BJrr,rrr-
IlI4e AaBJrCHr,lr{ U3[ySCHlrX rpeUe6p0iHr,rr,ro r{aJr5, r.rr,reroT N{ecro cBepxsByr{oBLre
rr.ruxp oryp 6yJrer-rrHhre cHopo crrr.

Mampo. yp6yJrcurHbrc clropocrlr y BCex paccl{arpr,rBacMbrx 3BeBA rrpeBrrr-
maror Cs (13).

4. Bolrpoc o Aei,rcrBure,'rbuoN,r coorHo[rerrulr Me]r{Ay Typ6y;neutnoir r,r eoy-
xosoii cHopocrrrNru lra rrexor'opori lry6lrne n arlroc{epe cBellxrr{rarrroB Mo}ricr
6utr, y4or.ncrBopllTe,llIrr{o pelreH ToJrLHo rlpu HaJluquu AocrarorlHo roqHrrlx Mo-
4eneii rrx aTlrroc{cp.

B eaxrrcqeur{e np}rrrouy 6"uaro4apHocrl tr4. M. I{onr,rnoB.v r P. E. fepur-
6epry Bfl r{eHHbre BaL{e.larrprfl npr.r o6cyxr4eHlur llaBrrr,rx acrrenToB arori pa6orr,r.
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O OOTOMETPITIIECTU,IX I4 TIOJIOPIIIMETPtr{IIBCT(AX
xApAKTEpr4CTrrtux DpytrTr{BHbIx 3BE3A. I *

P. E. Iepu,fepc

flpuIr'reuenne Ee6yfifipuot MoAeJrI{ R paaJlrrrrubrM Trr[aM apyrrrr.rBubrx BBeBA rIoBBoJrEer
o6rsculrtr, Muortre Sorouetpruecnlre r{ RoJroplrMerpflsecftl,re oio6ennocru orrrx o66er{roB.
B I paage.ne lluTeprlperr{pyrorc.rl KptrBLIe 6necra EoBLrx B ne6y,rrapnofi craAr4rr pa3Brrrtrfl,
Bo II paagcne [poBeAerr noJrtrqecrBeunr,rii anarua Hprn]Lrx 6necHa Bcrrbrrtre6 BBSBA Tr4rra
UV Cet, noropr,rit rIoBBoJrrrJr orlelrtrrl rlJro?rrocrb, Maccy, TeMrreparypy [,Berrrrqerocg ra3a,
cKopocrr, pac[rlpeHr{E, paaMep uaryvarorqefi o6ractrn, o}r{r{AaeMoe TerrJroBoe paAr.ror.r3ilyrre-
rrrre Bcfi]rlrrRtr. Ha ocnose nonyvernoii MoAeJrr{ c,qeJrarrlr [peABaprrreJrLHBIe aagJlrorregtrfl
o Mexalrr'r3Me Bo3rrtrHtroBeErrfi BcIILrueR, B III paagere B paMxax ue6ylr.nproft MoAeJrr{ rrnTep-
IIPETI4PYIOTC,fl ABYXIIBETIIAff AI4 IPAMMA tr AI{AIPAMMA qBET 

- 
BEJIAStrHA I]CII6IXI{BAIOIqIIX sBEBA

n o6cynr4arorcfi r{oJropr.rMerpfiqecft[e xapaxrepficrr.rrtr{ BBeBA Turra T Tau r.r ss cyg. B aa-
KJrIoqeHI{e fiplrtseAeHlr coo6panreulrr o qe.riccoo6paauoii ilrerogr,rne ra61ro4enlrfi apyurru-
III,IX 3BEBA.

ON PHOTOMETRIC AND COLORIMETRIC CHARACTERISTICS OF ERUPTI-
vE srARS, by R. E. Gershberg.- Nonstable emission sfars of difierent types can be
regarded as compound systems, each ol which consists of a quasi-normal star ancl a hob
opt,ically t,hin gaseous body. This nebular model aliorvs to explain many photometric
and colorimetric peculiarities of l,hese nonstable objects. In thc lirst part oi the paper
the light curves of novae in the nebular stage are interpretecl. In ihe second part tle lignt
curves of flares ol UV Ceti f,ype sl,ars are analyzed quantitatlvely. The clensit,ies, dim"en-
sions, ntasses, tempel'atures, expansion velocil,ies ancl expected thermal raclio emission
of radiant gaseous bodies are evaluated. On the basis oI l,hese clala some conclnsions aro
tuade on lhe rnechanism responsible for flares. In the thircl parl, on the basis of gre ne-
bular model the twocolor and color- magnituile rliagrarns of ilare stars are interpretecl and
some colorimel,ric features oI T Tau and SS Cyg type stars discussed. In conclusion se-
veral consiclerations on the expedienf obscrvai,ions of cruptive stars are given.

B cuextpax MHorrrx Hecraql{ouapHbrx BBeBA Ea6ilroAarorc.rr aMr4ccuorrgble
AeraJrr4, noropbre HeJrr;3fl o6t.acnrlrr, B paMr(ax reoplrl{ crarl}roHapHr,Ix BBeBA_
r-Ibrx arMoc$ep. B Heftoropblx cilyqarrx DTII oMuccuoHubrc oco6eFrnocrr{ rroJrrro=
crbro..oilpeAeJlflIor .flpnocrrr rr qBera DTr{x yArrBr4TeJrr,}rBrx o6beHroB. Hax4rrft
TaHofi o6texr Molr{Ho rrorrElTarlc.fl paccMarpr.rBarb Han crrcreMy, cocro.Eqyro
r{3 SB0BAbI, r(oropafl cpaBr{I{TeJrbHo MaJro orJrr4qaercfl or o6r,rrrHr,rx sBeBA, rr
H-eHOTOpOTO rop.flqero rasoBoro o6paSoBaHr.s c Maroii olrr{qecHorl rolqefi.
Moxrno oxrr{Aarb, qro [pr.rMeHeHrre MeroAoB, paBBr4Trix B +r.rgr,rxe Me]fiBBeBA*
Eoii cpeAr,r, noBBoJrr,rr orrpeAeJrr,rrr, ocHoBHbre {uanuecxr.re ,ipu*urp", ra3oB6rx
KoMrroI{eHT TaHI4x cllcrelvl, Heo6xoAI,I[{bIe I{JI.rI rrocrpoeur4fl Teopr4r4 Hecrarlr{o-
EapHr;rx 3Be34.

,. - J-9:::r:riT-_q..-T*?TqlI pa6omr roxrraAbrBarrrrcr n A6acryMarrrr B nrapre 1962 r.,j LllLt]yy_o "l,jLl6t:"1^962 
r. ra Crrnnouryve no rrccrarrrroual)Hr,u\4 r".s/rr*iI par4e.n) uB lvl ocl{Bc B rloropc I UtiS r. na xor{cpelqrrr MoJroAbrx acrporiolron (II u IJi i,asAeJ,;r).
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I. Itpunr,re 6recna HoBbrx n xe6ylapuofi ctaglru

B Lg4O r'. E. A. Boponqon-BeJIbrMI{HoB o6uapyxurr, qro npuBLIe 6;recxa
MHorr,rx rroBl,rx BBeBA Molr{Ho rrpegcraBl{rb B ocflx (m, lgt) B BI{Ae rouauotll,
cocroarqeri vz 2-3-4 rrp.rlMoJll4lrefiurrx orpeaxos Jt]. flepnr,re orpeBHLI, co-
orBercrByroqr4e Haqary crraAa 6,necxa flocJ]e Mar(crrMyMa, Aalor B cpeAHer{
COOTHOIIIEHI,IE

A,m - b1lgt, b1=2,5. ({)

Sarelr B HllrrBr,rx 6.necxa rrporICxoArlr AoBoJILHo pcaxlrrt r{aJroM, rr cJIeAyIoque
rrp.rrMoJrrrueriHr,re orpeenrr Molr{Ho npeACraBIrrL B clleAHcNI coorHolrleHrleM

Lm - b2lgt, br)br. (2)

I4s arlrx coorHo]rreur,rii c,re4ycr npocra.fl npeuenuSa BaBr,rcrrMocrr, cBerllr{ocrrl
HoBl,rx: tu to't'Ltr t Lx t}'\b' coorBercrBeuHo, rro B cyrqecrByroqr{x 06-
Bopax u r{ouorpaSrlax [2-BJ ue uplInoAl,Irca SnanuccHoir rrHrepnperallrlll
ort4x coorrloueHlrft. C 4pyroii cropoHrrr, rrBBecrHo, tlro rrplr Bcrrbrlrrxax HoBLIx
a Me?I{SBeSArrOe npocrpaHcTBo or,16pacr,rnaercfl saMeTHoe HoJII,IqecrRo BelqecrBa,
n n ue6ynapuoil craqulr HoBr,rx lIBJIyqeHIre B a[IuccI{oHHbIx JII,IHI4.flx srr6po-
lreHHolo anea4oii raaa n Acc-flrxrr paa rlpeBocxoAr{T TIBJIyTIeHI{e B HerIpepr,IBHoNI
crrer(rpe [2, crp. 249). HeaaBHo rpll ]IccrreAoBanlru N Ifer 1960 B. B. IIpo-
xodrena u I C. EersHr,rna [9] o6uapyrxl{Jrrl, qro yE{e alepes Mec.flI{ rIocJIe
Marci,rMyrlra 6,necxa HeupepbrBHblrt cueHtp Honofi uMeil qucro ue6y;rnpuyro
rpr{poAy. Srot peaynrrrar rroArBepE{/{eH I{ccJIeAoBaHueu Mefiucna It0i *.
Taxuu o6paaou, or{aabrBaercfl, qro c cepeArIHEI uepexo4uor:r craAI{lI rI [orrrlr
Ao rroJrHoro paccerrHlr.fl o6oro.rru usJryqeH[e canort BBeBArr coBeprlreuuo ro-
Her B r\rorr{HoM uBrryrreHr.u,r nrr6poureHr{oro erc r'aga. floarouy Hpr,rBbre 6necHa
HOBLIX Ha 0TI'{X CTaAILEX 0CT€CTIIOHHO CpaBHIITIT C TeOpeTlIaIeCHI'IMI'{ HpI{BLIMII
6recHa pacur{ll.rrrorqr{xcg raaoBr,rx o6ranon.

tr4nreuclrnnocrl rraJryqeHl{.fi orITI,IqecHI,I ToHr(oro raBoBoro o6.rraHa rlpo[op-
quouailrHa n2 V, t^e /z - rrJloruocrr, uBlryqarcqrlx qacrl,rq u V - o6r,e,v o6-
naxa. Eclu o6naHo pacur{prrercfl Bo Bce cropoubl, a ero }Iaoca, TeMrleparypa
I{ CTeIIeHL I{OHIISaIII4I{ OCTaIOTC.fl B AOCTaTOqHOI"I CTeIIeHI{ IIOCTO.flHHLIM}I, TO

T4

nfi:r : coust

IxnzR3rc1i-3,

(3)

(4)

r4e /? - xapaxrepnr,rir paauep o6narta **. Iorarafl2 arro paculrpeHrro ra:Jo-
Boro o6Jraxa rrporrcxoAur c rlocroflHuoli cxopocrblo, rllleeu -r? co f n

Lrn : 2,5 1g (I ol I) - 7, 5 19 1. (5)

Ecrr,r nrc pacurrpculre nr,r6poueHHoro BBeBAoIli nculecrua r 6o.ur,rteir crerIeHII
coorBercrByer llacrulrpeur,rro o6ono.Ixr{ o rocro.fluuor't roluqnuoi,i, ale[{ pacrrlu-
peHrrro raaoBoro napa, ro llMecro (5) no.uyuaerrr

A,m :5,0 lg /. (6)

Haroneq, npu paJlrrrpenurl TlIrIa oAl.IolIepuort (crpylr)

L,m:2,5|gt. (7)

134

,' Arra,{oln.mr,rii rlrrno,4 Coiiepa [11], oruoclquilrc.n n RS Oplt, rre Bcrpcrrl.rl AoJr]r{Horo
lrrrrManrrfi cpe71u acrpod;rrarrr{oD, ir u reqerrlrc 25.ner Mrrot'o ycrrJlrrii 6r,rno 3arpatler]o rra
onpeAeJreurre Barlcrporcrlrx reMrrcparyp rloBlrx, riro riplr rre6ynrpnoii rrpflpoAe ua6.trto-
l{aCMoIo HOIITIIIIyyMa JI}lUIeHo ]lcflItol'o OMLICJIa'*i' Eror peayjrr,rat, lrali rrpeAeJ]brrr,rii c;ryuail AJrrr pacilnIpullrrfl orlTr-rqecxr'r rorcroii uao-
repnlr.recHor:i o6ono.rnlr, 6r,r.lr ro.ryuen BrreplLrc III. I. Iopac;ra4ae Ii2]; rloaArree reopl'Itr

{p1ltsH:\ OflecIta flo]lbrx Ao rvrancr{MyMa, rrpeAcTaBJrfiriilarr ocHol}llotl [peAMeT rrccJreAoBarrrlrr
[12], 6r,rna cyqecrBerrrro ycotsepmerrcrBoBarra, a cArlrrcrr]enrrbrii peay.nr,tar pa6ou,r [1]],
coxpaunnurlrii 3uaqenr.ro no ccit 4ens-coorrrorrrelrlo (1r),-ran rI Ho cotlocraBJrtrJrcr c t'ra6nIo-
Ae[uflM]I r{oBbrx na rro3Arrlrx craArlflx.



Cy4a no cr.rcreMaM a6cop6qnouubrx cler(Tpou Ha paHlrr4x crailr,r.rrx r{ rro
ua6nro4aeuoMy BnAy o6oro.reH HoBr,rx, nu6poc r.aBa rrponcxoAr,lT B BuAc or-
neJrbHbrx crpyit lr rroror(oB. Tanr,re o6paeonaunfi AoJrlnHbr aareu 71po6\rthcfl Ha
orAeJIblrble crycrr(rr, B peByJIE'rare r{ei'o oc;na6renr,rc cyMMap}roro 6"necna AoJr}11-
Ho coorB0rcTBoBarb coorHolxeHllm (5) a cJlyqae He3aBr{cr,rMoro pacuulleHrrrr
fialr{Aoro crycrna, nn6o cooruolireHr,rrc (6) n crryuae, KorAa ar:lr cr.ycrxr,r o6pa-
Byror AByMepHo pacurrlpr{mqyrocr o6o.nouxy.

llpu cparueulru na6rroAaer,Ibrx nprrBbrx 6necxa HoBrilx BBeBA c rroJryqss-
HLIMI,I TeOpeTllr{ecHI,IMI,I COOTHOUIeHTT.flIIII BOSN,rO}It]r];r SaMeT]rr,re pacxoE{IIeHtIrI
Aalr(e [plr IIpaBI,lJrbHo],1 nr,r6ope reo[,Ierpt1a]ecnorl ruoTlenr,r o6ono'rnlr. ,[e;ro
B TOM, TITO TIP],I AOCTATOqHO HT EHOI,f IIJIOTHOCTI{ BEUIECTBA CBEqEHUE BCEX TPEX
noMrroHeHTou ue6yrxpuoro uSilyqc]flrrfl - peHou6nuaquoHHr,rx r{ SanpeqeH-
utrx lranr,rit lr ue6ynnpHoi'o rioHrrlHyyMa - IIpolopqtrotraJrbHbr Mepe DMr{c-
cr.rr{ cBer.frtqetocfl cJrofi. FIo npu 6o;ruunx rrJrorr{ocr.ax, HorAa n lre6ytnpuol,r
r(oHrr'rHyyMe orlrrlqecHa.fr roJrn{a IaSa McHb[re eAr[ril4ubr, a B peHoM6uuaquou-
HbIX JII4HIIflX etrIe BoJIIIHa, [pOIIOpqIIOIIaJIbIIOCTL Me[tAy ]tOMIIOHeHTaMI,I IIa-
pyllaercfl: eulrccufl n ue6ynrpnorf nonTr,rHyyMc AoJrrr{Ha iroArrr,rHflrrcx (5)
nru (6), .rrpr(ocrb pexou6l,rnaqrrogrrr,rx .lrr.rHr,rrli 6y4er la4arb c MeHbrrrefi cno-
pOcTbIo' a tlpnocrb SanpcqelIHLIx rl,Inlril B HeI{oTopl{e uepr,I0A6r }roixeT Aa)fie
Bo3pacrarr, lra-ea ocJradireHr,rfi (rac.sqrrxD yAapoB Broporo po4a. Iaxulr o6pa-
.3oM, B SaBIrcIIMocrI{ or cocraBa ilnneli.raroro ctrer(Tl)a, uxoAflIr{ero B froJlocy
cler(TpaJIrrHoii -ryscrelrreJrrrHocrrr r{ctloJrbByoMoii Sorouorplt.recHofi cucreMr{,
lI or rol'o, fiaHAaJIeKo IIpOABLIHyJIaCL, HoBafl B CBoCM paBBurI4LI a nc6y.nnpuoii
craAllrr, a{$exr eMlIccI4oHHLIx .irunr,rit Mo}r{er n rofi n.nn r,rnoii crorreulr rprrBo-
Ar,rrb n ornJroHeHrrflN{ or coorHoruenri:r (5) u (6).

tr4N,re.a s Br,rAy Bce arrr BaMearaHraR, o6pa.rr,rMcrr rerropD lt ,r{&HHTJM ua6tro4e-
sur,1. Ha {lrr. I [pr,rBeAer{rl] npuBrie 6"qecHarroBbrx, flocrpoerrHr,re B. A. Bopon-
qonr,ru-Be.nbflMrlr:roBTrrM [1] u Aolo,nrrcHHrjc l(aH]rr,rMr,r 6once rroa4rlrrx uy6.nr,r-
xarlur'i t13-18]. Ha rpaSuxax yI{aBaHIr noraplrr[ur,r,recxl,re rioa(rSuqueirrr,r b
,coorHorreHrrll- Lm : blgt /{Jrfl rex yqacrnoB r{p}rr}Lrx 6lccHa, noropLre, Mo)t{-
Ho crII,ITarb, coorBercrtsylor paclrr4per.rr{Io orrruqecHu rouxoi;i o6ono.rxu.
B cpe4ncrrt ua6nro4aeur,re nolaplrdrMusecKrre xoa{suquenrr,r 6ri,rBKu n rcoperi{-
qecHLIM, HO yI(aBaHHLIe IltIlLIe l'eol,l.eTpllqecntre, r[oroueTpr,{uocx}re lr {uanuc-
cHrre {arroprr o6ycnounLrnaror cyrqecrBoBaHrre AoBoJrrrHo rrn{poKoro'na6opa
.anaqenl,rr,i b. Salrerr,rlr, qro poJrb $r,ralruecxnx rfaxropon B Ar{clepcr{r4 Jloraplrs-
MuqecHI,Ix xooS$uqi.renroB, rlo-Iur/trirMoil,r),, HarrMelrrrrrratr , Tan Har( c[cnrpaJrr,-
nr,re ua6nroAelltln rIoHaBrrtsalor, .lro x ue6yrnpuoi,r craAr{u t{creucrrlle BerrlocrBa
B ocHoBI{oM 3aI{aHrIrIBaerca (.116 o6ecre.Iunaer r}ritroJrr'renue (3)), cHopocrr,
pacmr,rper{r.rs o6olo.lxr,r craHoBllTcfr rrocro.flHHor"r (uto o6ccueqr4Baer R,.rct),
aJIeRrpoHHafl TeMleparypa rpar{rr,rsecHr,r Hc !lBMeHr{ercfl [19], soAopo/{ Bce
BpeMrI ocTaeTofl IloJrHocTbIo I,IOHr,lSOBaHIirJM r{ Jrr{ruL lrBMerrerrl,lc o;rertrporrtrrtr)t
ITJIoTII()CTIr 1,I CTenerILI lroHrSar{lIU Tfl}fieJIbIX DJICN{eHTOB CKaSLIBaeTC_fI Ha ,rpHo-
crlr BalrpetllerrHl,rx Jrrlr-rlrii *.

B cscre riBJrolltelllroro tsLIUre "IIerHo rroErrrrr, paBJrlrqurr nolapl,rrflri.rqeoxoro
xoa${r,rqrrcura N l{er: 19[i0 4rr pagHl,rx crrcxr]paJrbr{brx r,rrrrepRanon, o6aapy-
?I{eHHrjIe B. B. Ilpono$renoii n'-1. C. Bc;rsrtunoii 1201. I4a rpo'roalenrplrqecxr{x
na6rro4erlr,rl'r [20] cJroAyer, rrro B reqc]rr,re rperr,cii n re:rneprorti HeAcJrr, rocJre
Mal{crrMyr,ra 6recna roi'aprrrfnrrrrrecnirr"r xna{$r,rqr,renT N I{er 1960 u o6racru
H* cocraolan 2,1, a s otiracrrr fu 81004, r'4e BItlaA Elfllccr,rorrgJ,rx rroJroc rr

* V rrogLrx ruua N IIcr 1.931r nporlcxoArrr 6r,tcrpr,tii crral flprrocrrr (L=20-80) erqo Ao
Aocrrrlr{r}Hr.rfl lrurr ue6ylxprror'i c.ralrrrr lla3rJrrrrr. Dro nt,ncuro cu,naauo c BpcMcrlrrjM yMer{b-
lreul'leM crcreHrr IroItrIBaI{r.IIr tro,r(ol)oAa. 3arcnr crencllb lIorrIl3aqLIrr r}rroBL uo]}Lrt11aercfl,
6necrt Tlocrrnaer rroqrrl rrpcrrtrcro ypoxrrrr rL u 71a.rr,nei,rrucM rrpor,rcxolu.rr yMolrbnrolrre flpno-
cTlt rro orttcalttoii nt,ttrro rlt,rjy,rllrnoii,l cxoMc. IIurlorr.ry ]qarr irlr,,pl 1,c1uqtrr tra6.rrtrAaoMt)tx
BcJrnqrllI ll ueo6xoglllmr xor.r 6lr callr,re rpy6rre crcrt?paJrr,rrlio AaHEr]re, t{orollsre rro3so-lrrr'r 6t,r ycralIoBurb, rlcpcxoArrr JrII BBe3Aa yxre I ue6yfflpryro craArrro r,rJtr.r ?rre rraxoAt{Tc1
Bo lpcMelrrroNr_Mr,rErrMyMo,, nanoit na6.troAarrcfl y N IIer 1934, N Sci 1949, N l'au 1g27 u,
no3Molnuo,yNCyg1920.
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o6ulyro CBerI{N{oCr6 HoBort cpaBrrtrTeJIIrIIo MaJI, 6r,r.rr paneu 6,3; n ltocneTlur'rr-"t

nepl{oA, oxraqeHnrtli arr,rN{rl 11a6;nro4etutaltlr, t :1t5 -- 75d -- Jioraplli|1llll'I-
qecmr{e Ho5(b{tltqr4errrr,r B yr(alauHrrx clexTpitiIbHIJX yqacrl(ax cocraBrrrlJll{ co-
OtserCrnerrrio 5,8 lr 5,2. 

-p,r:.tn 
ilpeAIIoJIOII{I,IrL, rITo onrl'Irlecnaa ToJIIIIa O6o-

Jrorrxlr IIonoi.i n uu{paxpacHoM Helpepr,rBuoM crler(rpe 6r,tna rtala y}Iie B rle-
puo4 f '- 20 

- 
3Od, a rllo crarla rr,lanaj mrur, flocJle I - $Qrl, ro' ItaH paB I'I

AoJr?nHo lrxrrcrb xrccro ua6iro4aeuoe flocro.flIlcrBo Hoa$SI{UlIeHra b (I 8200 A)
r,I pocr xoa{(rlrqneura b (H,) I{o Berrlls-uu;r b (}, 8200 A).

I-Ienocpe4ctBeHro rIocJIe r{aHCI{I,IyMa 6necHa ;roraplrSunrlccnlle rga{$u-
IIIIeHTEI TI,IlutIHl,IX HOBIJX IOpaBAO MeHDItre, 'IeM 5,0 -- 7 ,5: b, := 2r5' )tO
o6crogtenr,crBo cBtrBaHo c rrpoAoJrlr{aroil{rlMcfl lICTer{eHu0M raBa I{ c 6ollruori
ontr,rqecnoir ronrqer,i nrr5porueuno1o BerqecrBa. Cosual(eurnc (t) u (7) an;rnerca,
rro-Br4Ar{r[oMy, qrrcro cryuafirlr,rlr, Tafi r(aH cneHTp orITI{aIecHll 'roHnol:i crpyl'r
He cooTBeTcrByeT Ha6JIIoAaoMLIM cnel(TpaM HoBl;Ix B IICplIoA oT IlIaRcI'IN'IyMa

6,necna 4o nepc*n4Hor:r craAr.rrr. HeeaBr,rcuMo or {t,ralruecnoro crI:l,rcJra (1.)l

DTo cooTHorrreHl,re rro3BoJraeT per(oHCrllyl{poBarr, KprJBLre 6necxa IJoBblx s6JrI'ra]'t

Mar(cllMyMa 6tecxa, !r B crarucrlrqecfit{x lrccJleloBaHtt.rlx lxupoHo llorloJrb-
Byerc;l Blrrer1alolqar ua (1) cBt{BL a6contorsoii IIeJIII{I{HLI Hosoi't lll[r, co'
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cHopocrblo rraAerrr,rfl 6recxa dmldt. O.lenr.rluo, Honnperrrr;rfi u,r4 coorlro-
rtrerrr,rrr M, (dmldt) BaBr,rcr4r or nenl.rvuur,r br. B cnaau c arrrM neo6xo4r.ruo
3allICTtr{TL? tlTO y UOBTOp}IbIX HOBLIX, y I{OTOpLTX CpaBy IIOCJIe MaI{CI,II{yMa 6;reCXa
rrpolrcxoAr{r 6r,rcrpoe rraAeHr.re .rrp}(ocru (cu. 4ne napbr Hr{}r{Hr,rx fipr{Br,rx Ha

{ur. 1), xoo{Sr,rquenr b, 6o;rr,ure, qeM y rr,rlr,rqHbrx rroBbrx, r.r BaBr{cr{Mocrr)
ll[, (dm,tdt) AoJr]r{Ha orJl}rqarr,crr or coorBercrByroqero orHomeHr4.n y rrrtrrlqrrBrx
HoBr,rX. flpunaeueune ol(noro rr roro )rie coorHorrreumn M, (dmldt) H Tr4unqubrM
1t IIOBTOpHIJM HOBT,IM r.rer.ra6erHHo AoJrE{Iro npI4BoALrTb It 3Haqr,lTeJlr,gr,rl,r onru6-
r{aM, qro n 4eiicrnr.rreJrbHocrr{ n o6uapyxr{Baerc.fl [8, crp. {g].

II. Benr,rurxrr BBeBI ruua UV Cet

]lcnruunu BBeBA Trrla UV Cet - npoqeccbr HecpaBHeHHo MeHbrxero Mac-
mra6a, qeM Bclbrrxnr{ HoBr,rx, Teu ue MeHee, [pI4 arr,rx BcrrbrtrIxax I{EorAa npo-
I{cxoAI{T MHOror{paTHoe yctrJIeHr.re 6necxa 3BeBA, rI Tal(tre trpoqeccbl AoJrir{Hbr
6rrrr, recno cB.ssaHbr co crpoeHr,reM Lr ERoJrroqueft BBeBA rroaAHr,rx cflenTpaJrb-
HbIX I(JIACCOB.

H nacroRqeMy BpeMeHr,r npeArrolr{eHbr rpr{ rr,rrrorearJ 4nn o6racneHlr.E Bcrrbr-
xr{Baroqrrx BBeBA: rr.rrroresa rop.flqero rrflTrra [21 J, ruuoreBa o BbruyxrAeunoii
anxpeqrrr{ l22l t rr{troreaa o BrrAeJrerrurrBrryrpr,raBea4Hoft DHeprr{rr [231. llep-
Ba.fl r{B rrl,rx rrMeer ABa cyqecrBeHHr,rx IreAocrarKa: oHa rre Mo}r{er o6r.scHr,rrr,,
upeanr,rvafiuylo HpaTHoBpeMerrHo0Tb BolrbrrrrHrr rr MoqHoe uBryqeHtre B JTtr{Hr,r.frx,

r{oropoe Boalrr{Haer Jrr{rrb B rrepaBuoBecur,rx ycJroBrrax. Bropaa rr rperb.fl rr.rno-
TeBLr .flBJr.rrlorcfl BecbMa o6n\r,ryy; Tperl.fl, Harrpr.rMep, roo6qe Ee coAeplr{rrll
naxrax-nra6o fiolrxperHLrx Sr,ranuecHr.rx MexaHrrBMoB. Iuuoreaa o peJrrrrrrBlrcr-
cfiI,rx sJIefiTpor{ax, paccMaTpr,rBaBrrraflc.fr oAHo BpeM.fi I{afi HoHXpeTr{3arlr{fl
rgefi [23], rax]rre He corJracyerc.a c Ha6nmAeHr4rrMr,r 124). B raxorl cr.rryaqr,rr{
ecrecrBeHHo paccMorperb cxelry, [p.frMo rrporrrBonoflo]r{Hyro [21 ],- ruuo-
TeBy o caeqeur.rr{ oflrllqecxu roHxoro cJro.rr rroHI{BoBaHIroro raBa, T. e. ue6ylap-
rrylo MoAerrrr Bcrrrirrrrr{ BBeBAbr tnua UV Cet,. flpex4e qeM craBr4rb Bonpoc o.

MexaHuBMe BoilrrfiKHoBenrrrr onolro raxofi BBeBAr,r r{oulrBoBaHHoro raaa, Heo6-
xoAr{Mo y6egtrt cn, uro ne6ytapHarr MoAeJrr geitcrnr.rreJrr,Ho Mo}fier o6r,sc-
urarr, ga6nroAacMbre r(aqecrBeEHr,re oco6ennocrr{ BcrrbrrrreH. Sareu cJreAyer
oqerrI4TE xarr.rlr-alr6o cuoco6ou trapaMeTpr,r rop.frqero Iasa t{ JlI,rrrrb rrocJre
0roro, uuea rpy6yrc xorrlqecrBeHHyro MoAeJrr, Bcrrbrrrrxr{, MoE{Ho o6cyrx4arn
BOrrpoc o [pl4poAe artrx yAtrBr,rTeJrrrHr;rx IIpoqeccoB.

Ilruncprtltetnaqun Hpulbtr 6.necna ocrurtruen soeo7
ntuno. UY CeL

UV Cet-ereB[rJ .rrBJr.flIorc.rr HapJrrrxaMr{ r(Jracca M, [, xorfi B cuomoi,inou
cocro.flHrlrr y rreHoropr,Tx rr3 Hr{x cfleHTpocKollr,rqecHr,r o6uapyxrunarorca o6pa-
BoBaHr{fl Tr,rna xpoMocrpeprr, }rer yBepeHrrocrtr, qro B IIoile l{BJlyqeHrd.s arr,rx
BBeBA rop.f,crart raa cMolr{er rrpoAoJr}nr{TeJrbHoe BpeMfl coxpaHflrr, BbrcoHyro
crerreHb r{oHr,rSaqu}r. B raHoru cryqae cBeceHr.re BoSHr4nrrero xannu-ro o6pa-
BoM ropflqero ra3a 6y4er ocna6esatr, l1B-Ba yMeErrlrreEr{-fl rrJrorHocrrr r,roHr,r3o-
BaHHolo Betr{ecrBa, o6ycloorcnHoro pacmrrpeHrteM lr pexolr6urraqr,r_aMr,r:

dn"ldt : (dn"ldt)pa"*,,p f (dn"f dt)pcrc*a. (B)

LluI " B cflyqae lroBbrl(, 6y4enr cqr,rrarr, Drrenrpounyro reMrreparypy r.aaa
(Zr), cropocrr, pacurr4peuua (u) n ero o6qym l{accy (nV) rueuameHtrr,rMrr Bo Bpe-
ueuu. flycrb i?o - xapaHrcpHbrii paanrep raBoBoro o6pasonaur.r.fi B MoMer{r
r{axcr{MyMa 6lecna. flpn /c-ueprroM pacrrrrpeHr{u rro Ba(ony R : Ro { ut
1I3 ycJloBr,r-rr coxpaEeHr,r.fl Maccr,r raza nRk : const rrerpyArro rroryqurrr

(dnafrlt)pacrrrirp : - n"rj\; 
r.
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(11)

Peurenlre aroro ypaBHcHr,rfI r,rrfeer BI,IA:

!v--lt+L\^',-]-attr
n,. \'' .t) ) l,-l ltl, (12)

o6paaona-
IIJIOTHOCTI,I

, , \ll'
.l / IrI

tn - nt,^.* , 2.5IE 'n,rtIu;r\ _r.,,b 
I , 'l;('r+)

flplr /c : I orenrpolruafl rlJroruocrr' MeHflerc.rl rro Baltolly

!'o ltr 1 \lt, / i I
,," (''T ))l't u ttt(ti1,) 

I'

lr 6necx raaonoii (crpyl,I) AoJrr:I{eH rlaAarr' corJlacHo cooruorxeHlrlo

,, - /rzr,a\ : 2,5 ls {(, n *)[, + # trr (t - j-)]']

Ilorarag B au,Ix o6rllrx coorHoIUeHI,Igx B -, oc, rloJryrlllu uaii71ennr,re n
IrpeAbrAyqeM paaAe"Tre r(prrBlne r,rBMeHeHr{.rI 6necna raaoBr,Ix o6laxon, flpr(ocrE,
noropblx ocla6eeaer roJlbr(o IlB-Ba pacurnpeul{.rl. Ec.ur,r noloxrurt A -> oo, To

rroryqlrM ]tplrBylo 6necHa raaoBoro o6paaonaHnfl, .apnocrl Koroporo rlaAaer
ToJIbr(o rra-Ba penoM6rrHaqirri; oaIeBrIAHo, ory npI'IByIo t{otr{no rIoJI}rr1116 ,arro-
cpeACrBeHHo r{r{relpr,rpoBaHrrerlr ypannenua (10).

FIa $lrr.2 upune,leusr BIraIrICJreHHbIe rlo (13) tu (15)l reoperrIaIecKIIe
I{prrBLre 6lecna gtrn lt :.7;2 rt 3 upu AIB :0; 0,{; 0,3; 1; 3 lr 10. IJa {ur'. 3

AaHo conocraBJreHlrc DTrrx rcoperrlrrecHux HpIrB6Ix c ony6rltroBaHHLrNIr,I He-

rrpepriBrrLrN{r,r Soroarenrpr,rqecHrlNIr,I Bar}ro-EMI,I BcrII,IrrIeH paBJltIrIH],Ix SBeBA

[25-30], Toqrree, c HlrcxoA.arl]rlrrr BerB.rrrlr,q HpllBI,rx 5;tecHa rcrrr,rutex, Hplr-
srre 6r.ecna BCrILrlreH ttoryrlcHlr $orolrcrpu.recxrrM BLITITITaI-IIIeM I\{TIHI,IN{aJrr-

uoro Srecna aBeBAr,r ra r.ra6.,rrc4ael1oro cyr{r{apHoro 6recHa clIcrcMLI Bo B]leil,I.rl

BCrrrJrrlxr,r. Hplrnyio 6recxa BCrrbrrrrnr{ BBeBAbr AD Leo, BarllrcaHllyrc Jlnnlrepou
25.II 1952 r. [251, noixHo lII.Ire])rperl{poBarb HaH r(prlByIo 6"necxa raaosoii
(crpyr,r) npw AIB : 0 -:- 0,3 ({nr. 3, a). (Jlullep orN{eqaer, rlro rlepBafl rotl-
r(a Ha Hr,icxoTlauleli BerBlr nprrBor:r 6;recxa. [o-Blr4r,rr{oMy, BaBrlIrreHa orI'IocI'ITeJl]r-
Ho r{aHCrrMyMa, Ho Hacra?rBaer ilo lleaJIsHocrlr peBltoro rlaAeHlr.fl 6lecxa c npcA-
ITIecTByIO[l!1rr{ r,r Ilocflc,IlyrcI]{r,r]\{ BclrJleoHa}rrr B rrocJIeAHI'Ie }.II,IHyTLI nClt,r[rHlr.)
Bcuuruny UV Cet 29.X 1952 r. rI BCtIIrrIrxy YZ CMi 13.XII 1958 r'. sarlricaH-
ur,re PoHolr 126,27), He yAaercfl o6raculrrr c rrol{olqblo BLIaII'Ic.rIeHHrtx reope-
rI,IrIecHI4x Itpurlrx ({lrr. 3, b, c). Hpr,rnrre 6lecxa BcIIrIIITeH AD Leo 9.III
1959 r. u 13-.IY 1955'r., BarnrcaHHrile ilfi6e;uou [28] u Snrenr,xeueupou [291,
MolriHo r{HTepnperI,IpoBarL r{alt HprlBLre 6necxa }lacruI'IpflIoIqttxcg o6.naron
npu AIB: 0,3 -- I ($lrr. 3, il, e). Vz gecnru BCITIIITIeH EV Lac, sarllcaHHr;Ix
fl. (D. tlyrartuonrrrtt [30], ruecrr, yAaerc.rl rIIrrepIIperI,Ipotsarb n pauxax ue6y-
.Jrflplror"r Mo/Icrlrr: xpllrlylo 6necna BCTILl[rnlI 19.ViI 1960 r'. ]Io?r{Ho o6r,.EculrrL

rge A : Rol u - BjleM.B yABoeHfifl HaqaJlbr-roro paaN{epa raaoBoro
r,iafl 14 B: 1, lnuC(T',) - npelta pexolt6nuaql{r rpl{ na'IarlHoli
rroHrrBoBauHoro Berrlecrsa,*. IIocHoJrBHy I xniV oo nlRlt, ro

+ j,r)" - (, + +)],

+[('o-.?)'-(.'

(1 3)

(rq

(15)

* <Ilaqanr,ni,rii nolreur:l coorllercrDycr MartcrlMyMy 6lccna DcrILIlltItlI.
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'fiaK BbrcBeqlrBaHr{e (crpyr{D rrpl,1.. AIB :3 (Sur. 3, l); npunyrc 6lecxa Bcrrbrrr-
xu IB.VIII 1960 r.- HaK BbrcBeqlrBaHr{e o6lana npu-AlB: 3 ({ur.. 3, g);
Hpunyro_6.necxa eropoli Bcrrbrrrnrr 21.IX 1960 r.- xan nHcseqr{BaHue (crpyrrD
npu AIB 

-:-0-, l. -e: trpr{ qrrcror,r pacurrdpenrlra (Sur. 3, l); Hpr.rByro 6lbcxa
Bcrrbrrrxr{ 7.VIII 1961 r.- RaH Br,rcBesr.rBaHr,re<cipyu> npuAlB : B ({ur.3, i);
fpryyIo^ 6recHa Bcrrbrnxrl 4.X 196L r.- HaH BbrcBeqr,rBarrrre o6;raxa rprr
AIB :3 ({ur. 3, n) n HptrByro 6riecxa Bcrrhrurxlr l7.X 196l r.- HaH Br,rcBe-
qrrBarrrrc (crpyr4) rtpu AIB : t (rlur, 3, o).

Taxr'ru o(ipaaou, B AeBflTr{ cJry{arrx r{B rr.rrrHaAuaru ua6lmne}nr.rr Aocraroq-fro xopomo rrpeAcraBJr.rrrorc.fr reoperr4rrecHr,rtur xpr,rntruu, eror peSyJrLTar
cJleAyer clrl,lTarrr o6na4erxr,rnaroqr,rM, lr ro o6cro.nretrr,crno, qro rrrccrb r,r3 pac-
cl{orpeHHbrx rIflTI.IaAqarI,I B0rrr{rrreK He yAaerc,fl nlleAc,raBr,rrr. Tcoperr,lqecr(r4Mll
Hpr,msrulr {lrr. 2, He cBr,rAereJrbcuyer o6 ouru6o.ruocrlr r.rcxo4noli ne6yrxpuoli
MoA0JIrr. ,{eno n rol,I, rITo rlcnoJrbsoBana upocrerl[rafr cxex{a oAr{onparlroro
sOBHI'IKII0Bcl.I\tfl Lr nooJreAyloqero llaBHoMepHoro pacmrlpeHl,Ifl I,I BLICBeqITBa-
Trfl.fl lopflqero ra3a; HeoAIlopoAHocrI'I rIJIorIIocTI'I, Al'Icllepcu.s cHopocrer,i pac-
IIII{peHI'Ifl II yBeIlllqeHlle AJII4'TeJILHOCTII IIpOU0CCa BOAIIIII{HOBeHILE IaSOBOIO
o6.raxa Ao HecHoJrbItr{x M}rHyr AoJI}r{HbI rrpr,rBecrrr H BaMerHbrM orr{JrogeHr{rrr{
ra6nro4aer,rbrx nprrBrrx 6lecxa or Bblql{cJlerlHbrx reoperr,rqocltr,rx Hpr,rBr,Ix.

Paccuorpr,rnr 
-rogp_o6nee 

(HenpeAcraBJrer{HbreD scrbr',rxlr. Tpu r,re Hr{x -BCIIbIUII{a 13.XII 1958 r. YZ CMi, [epBa,I B0IIbIIIIRa ZI.IX 1960 r. EV Lac
Ir Bcrrrrrxna 14.Ix 1961 r. roir rxe BBeBAbr ({rrr. 3, c, h, m) - r{Meror cxoArJr,re
I{e}r{Ay co6oft Hllr{Br,Ie 6trecna c aauernoft (cryneHr,nofi> r,rtrr,r Aa}r{e c (ceAJroM))
rra HrrcxoA.Eulel:r nerou. 'l'axos E{e xapar(Tep xpunofi 6necxa Bcrrbrlrrxrr BBeBAbr
H_ II 1306 n fltea4ax [31 I (orcyrcrrlre ua4emrtrrx {orouerpr4cecnr4x Aar{Er,rx
s6lrffau MaI{oI{MyMa 6recxa He rloaBoJrr,rro Bnfiroqr,rrb Dr} BCrrrJrrrny B {ur. 3).
''<Cryneur,xa) r4Jrr,r (ceAJro) Ha lrr4cxognqer,i BerBr4 r{pr{Boir 6.necna rraBoAflT Ha
l\,r6rc.Trb o tsar.EE{Ho]\{ LlJIr4 HparHoM rrpoqecce BoSHrrr(}roBeH[.8 r.op.flqero raSa
EaA noBepxHocrbro sBeBALI. 9etacpraa BcrIbrIrIHa r{B rrrecrr{, rre noAAaroxlr.rxcfl
rrH'reprrperarlr{r,r c rroMorqr,ro dtur. 2,- ncnr,rtrxa UV Cet 29.X LgbZ t. (Sur. 3,
b) '- uue"na crlJrblryrc rrpeABcnbrrury, BaxoHrrr.rBrrryrocfl (?) sa rrarr, co]ryHA ilo
Harrara ocuonnoii BcrIbIIrIKrI. fla.nee, He cJreAyer ea6rrrarr tr o BoaMo]r{Htrrx
qr{cro {orouerpr,ruecHr,rx orur,r6xax. Hauplrlrep, ocHoBHarr qacrb Kpr.rBr,rx 6re-
cna Bcrrbrrrren EV Lac 19.VII, tB.VIII v 2l.IX (11) 1960 r., 7.VIII u 17.X
7961 r. EerrJroxo rrpe4craBJr.srorcrr reoper[secKprMu npr,rBriMr,r 6recxa, Ho
rlocJIeAHr{e roqKI,I o6uapyntr.rnalor orxJroHeHrr.E or artrx Hpr{BLrx. flo-era4l,rlrony,
3Tr{ orltJro}IeHlr.rl cJreAyer orHecrr{ Ba carer oiur,r6on B I,rBMepeHr{Rx paauocrerl.i
SBeBAHbrx BeJItrrqI'rH A,m : m*,--tncl] -lrL.4r noropbre uer,ra6exno BoBrrI{(aror
IIPIf MAJII,IX LM, B ABYX IIOCJTEAHI,IX BCIIT,IU]HAX I,I3 qIlCJIA (HONPEACTABJIEH-
rr6rx)),- BcrrbrrrrHax EV Lac t.IX n 6.IX 1961 r. ({rar. B, h, l) - A,nt aoo6rqe
66Iillr ueserlrltlt, I,I TaHI,Ie ourn6nu MolrJrrr cr{Jlr,Ho I{0HaBI4TL r(llr.lBr,Ie 6rccxa ar:r,tx
BorrrirleK; 3TO TeM 6Onee nepoarHo, qro yr(aSar.rrrbre Hpranrre 6necna crpo.frrorr
rr,rrur uo 4-6 TosHaM.

I\{norlre r,rccJreAoBareJrr,r [2], 24, 27, 28, 301 upe4craBJrrrJrr,r Hasarr]Hr,re
ytracrltl'r IrrICxol{rl[]llx uetnert H]lr,rBrrx 6recna Bcrrbrrxen BBeBA T]rna t]V CcL
B UH/(C :)ItCnOlreHTt,r :

f : 1oe-at,

tn - nl..,,ax: 1,086 pr. (t 6)

3ro o6cro.areJrrrcrtso He rrporr,rBopeqrrr Hamer,ry rrpeAcraBJrer.rlrro Hpl,rBr,rx 6rec-
Il^Jra .6oree [rrrponolr upelreHrr6nr rrurcl]raJre (cp., uanpuuep, $ur.. 2, a
[30] rr r[ur. 3, z): uplr MaJrDrx I r,ra (13)r{erl]yI(Ho roryqlrrr, crc45r161qso coorgo-
IIICHI'IE:

ttt - tllmax : 5,7 5 (kl A + 21 1]) t, (\i )
I{oropoc coBnaAaer uo {opue c (tG) I{ rIoBBoJr.Eer rroHrrrrr tflralruecnnli cNrrtcir
aenrrulrn L,r p,

141

T. e,



Pearclrnpya BCe cAeJraHHbIe paccyE{Ael{llf, tvloirtHo yrBepiliAarb, qro He-

6ynnpuar NroAeJrL yAoBJIerBoplITeJIsHo npe/{craBir.tret na6nrc4aeNIbIe HucxoA.s-
qlre nernu K]llrBr,rx 6recxa BcrIbIIrreH sBeBA rllfla UV Cet.

illo)eao Bcnbtlaku

Ilpe4cranreur,re ua6nro4aeMLrx HpriBr,rx 6.necxa BcTIbIIUeH reoper[secHuMu
I{pI.{BriMlr rloBBoJr.rrer roryqurr, rpy6rre HoilI,IqecrBeHHr,Ie orleHl{lr $rrslluecxr,Ix.
rrapaMerpoB cBer.flrqerocf ra3a.

FleuocpeAcrBeHHo ua {ur. .3 qm Hanr4oir (npeAoraBJrennoit> BcrIbIt[HII
Molr{Eo rroJrvqr,rrb tse.rr[ql,IHEr AIB u.4; norga AIB sauerrro or.[I'Iqaercf or'
HyJrfl, To ETlr rparluxu rIoBBoJrflror onpeAeJli{Trr rlopoBHE xapaHrepHble BpeNIeHa

pacur{peHrrfl (A) u peHou6unaquu (B). <Ha6.nrc4aeMr,Ie)) Beruquut; A 'n B
cBflSlIBarOT qeT[Ipe HeSaBI,ICIIMIIX IlapaMeTpa IaSa: fIJioTHocTE' 726, pa3Mgp .R0,

cnopocrb pacrurlpeHlIfl u lr rel\Ineparypy 7r. flo;romlnr 7'":30009-"I! (t1-
6rro4aeur,re ilprr BcIIrIrIxax UV Cef aunccnoHHlJe JIIIHIIII He I lr He II [6,
crp. 666] cnn1ere,rsgrBylor o AgBoIIbHo sncoxotl reMlleparype laaa). B na.Ie-
Crne rperteii <na6lIO4aeuOil> BeILIqUHbI I\,IOIIIHO I,IcIIoJIbSOBarl o6qyrO SHep-

rr{ro, rr3Jryqael{yrc sCulrutroii. ,fl,eficrnltrerbuo, B {otolpa{uuegKoI"I o6.uactr,r

crreHTpa B0rrbrrrrHa I,IBJIyqaer r{BarrTlr, BoBHrIHaIotrIlIe llplr cno6o4uo-coo6ogur,rx
IIepexOAaX, lI HBaIITbI, ItOTOpDIe BOBI{L{HaI0T uplr pcxou6llHaqllfl x II [oCJIeAyIO-

Iqi4X r{aCHaAHbrx rlepeXOAax, CBflBaHHL,rx C JIIIHII'IMI,I 6anr,ueponCXoft Ceplrtr
(xpome .FI,) u 1rarlreHoBcItlIN,I ItoHrIIHyyMolI. flocxolr,Hy IlpeAlIorlalaercfl, qro
lOC.IIe MaHC[NIyt{a 6;reCxa I'aB TOJIbIto BLICBeaIIIBaeTCfl, To I(a?IiAa.fI napa qa0-

Tr,rq npOTOH f aneHrpOn I{o}I{eT AaTL Ba BpeMfl BCIIl;IlI}tlI Hecno,lbIto <Sororpa-

Su-recxlrx,> cno6o4uo-cno6o4nr,rx HBaHroB r'r ue 6o.nee oAuoro <$ororpa{uue-
c1oroD penol,r6lruaqrrouFroro r(BaHra. TaH HaH K r[oMcHry yracaHllfl BcIrbIlIrHrr

rrpar(Trrrre0Hlr RCe IIpOToHbr u SJIeI{TpoHI;I yCIIeBaIoT llpopeHol'I6ttunponarn rr

Bar{eTHarI qacTb BoeuoBN{oE{IibIx r(acxa/-[H[Ix [epexoAoB coAepi(IrT g ce6e sne-
]Jbfl n -r 2 lt I{OHTIIFIyyI{ -, 3, TO MO}I{HO CquTaTE,, aITO HO"TIIIaIeCTBO HBaHTOB,

r{Bryrlns^rorx BcrrLrr[Holi n {orolpa{nuecnort o6lacrn clenrpa nocJre MaI{cII-
uylra 6lecxa, paBHo rro nop.E4ny BeJrlrarr,rHbr o6qeuy HoluqecrBy rrporoH-
gJIeI{TpOHHLIX IIap B CBeT.fiU{e]\'Iofl IaBe:

Lrlhv=1/:noR|. (18)

Orpauuunncfl Bcrll,rirrnaulr EV Lac, 11la HoropLrx llMeerc.n o4uopo4ur,rit
na6rro4arerr,nnli uarepnan [301. BenusuHr,r Z, uoxtno natlrlr rlo Kp]rBt'IM
6necna BCrrbII[eH c y.IeroNI cJleAyloqrrx Aa]IIlLrx. Ot ance4r,r A0 mu : 6'',0
na Seurro nprlxoArr to 2,L,10-8 epelcrttz'ccn s r[ororpa{uuecHotl (B) u o ru-
sya.ur,uorl (7) o6nacrrrx cIIeHrpa [32]; cronsHo ]Ke IIplIxoAI'Ir II or M-3Be3AbI
ilLt. : $ttr.11 r. nrrayanr,noli oSracru. llocnonr,Hy (B - V)n : 0''t,0,
a (A-7)-ro".o: f t'",5 [29, 33], ro or sBeBAbr rllra tlV Cel, c tt'ta:61n,0
n {or.orpar}rlarecxot"r o6lactlr AoJI}I{Ho IIpIIXoAIII'L n 4_ paaa I\,IeHLirre sHepIl,III,
ueor n urirya.nr,noii o6;ractlr cner(rpa' flolaras (B -V)nv r,,r": (B 

-7).,rpr--"o*
r,r yqr,rrlrBar{ BrIArIrIyo BeJII,IqI,IHy (10"',2) I'I llaccroflHl{e (5 rzc) 4o EV Lac
t6l crp. 6661, lonyuaeM cBerrrlroctt arorli BBeBAr,r n {o.rorpa$uqccnor,i o6,,ra-

crr,r clenrpa ts HoplIaJrLHor,I (ulrnlrlra.lrr,uou) cocroflHl{rr: Zov r,!c - 3,1 x
X 1029 ep?lcet. lluterpuponauue KpI{Bl,rx 6lecxa BctrLIureH [30], Ko-
Topbre rrogTpoor.rbr ts eAIII{IIqax trpv Ln", oT I\IaKCI,IMyua 6neCxa Ao yIacaHIIfl
BCIIbIIIHI'I IIOBBOJLaeT nOJIyTIIITL BeJII'IIIIIEy ['n'

B ra5tr,rqe Co6paHr,r llcxoAHLIe BeJIuqLIHbI AlB, A u Lo yr BLITII{CJIoHHLIe lro
r{rrr{ (lrprr T":';-;0 000 'K) sHaqcHufl N, B, no, Ro rr u BcrIIrIIrex EV Lac,
Hpr,rBr,re 6recna r(oro1lrrrx yAaJrocrr rrpeAcraBrlrt, TeoperflsecHI,III{II HpllnI;IN{I'I.

' * Ill3Mepeurn ManrlopAa [34] Aarcr (B - 
'

Marrr{op4, Eer yBepeu}rocrlr, qro 3Tr{ rlaMepeulrr
6recxa.

I)rrvr,n" - + I,* 38. Ho, HaIt orMcqaer
Blrrro,'lH€rrrrr 4eiicrultrenl,no B MIrEIIMyilre
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Aara BctIHtuHrI
IIV Lac

t9.VII 1960 r.
lB.VTII

ZI,TX I I
7.VIII 196i r.

/r.X
L7.X

<(1pc,'lrrtrt i>

BCIII,IITI{A

,[ara ncnrrmnu

EV Lac

i9.VII 1960 r.
i 8.VIII

2l.IX //
7.VIII 1961 r.

t7.x

<Cpelulrnr
RCIIhTillITA

I ,9,1044
3 , 6. 1044

8,9.1902
1,3.10+a
9, t ' 1g'tr

9,3.1612

2.1.043

(rpo;1 cnnirrr.io

t, x L'rl'Y

t(.418;'t,r,
't ,4 -lt'f / t

c.il,fc eli

A
R;",1rn'

360
1300

400
40

1.40

Ilo x L'1";1

\ (AlB)-'"",
7,1- t7' ' 

', ctt

2,1.1010
4,, 0 . 1011

B,B'i6to
t,7.lt1ro
5,ti.i0r0

B . 1010

3,9
Jrl
a,'

3, tt'

JrO

I

T

1.

L

0
D

t

2,7.L0r0
5,8'toe

1 ,9. 16ro

1 ,8 . 16rr
5, 5 . lgto

1i00
4000

n)

t200
130

420

8,:'r ' 1032

I ,6. t6rs
3,9'1gst
5,9'16st
4,0 . 1gso

4,r.1031

8.103120t)

i,9.108
t ,0.108

7,3.107
I ,3. 108

1,3.108

200 3.1010 1 .108

B rraesarruttx cro;n6qos IpI,IBeAeHLI SaBIICIIMocTI'I BLIs[cIeHHr,Ix Beluqun
oT BrraqeHltrl,t uCxo4ur,rx AaHHLIX; B IIoCJIeAHeII CTpOHe IIpI,lBe[eHI;I napaNlerpl,r
(cpeAHeiiD Bcnr,tuIHII EV Lac. To o6cro.areJlLcrBo, uto ua6ltro;lellllfl npeACraB-
JIflIOTC.fl TeOpeTI,IaIeCHUNIII KIII,IBIIMrC lt:l lk:3, UO HeT BCIIbIIIIefi, COOTBeT-

crByroqrtx lt, - 2, Aor(aBLrBaer, rIo-BlIAr4MoMy, tITo BcrrblIrIHrI cB.sBaHLI c JIoI{aJrb-

HbII{u ilpOqeCCaMII lI IIe BaXBaTLIBaIOT BCIO SBeBAy'
O-renr.r4no, r{crroJlrrayeivra.E r.lBorepMurlecxafl x{ol{eirs .sBJlgerc-fi BecLMa rpy-

6ott cxclro1i Dcrrlrlurtl,r. He enafl r{exaHr4BMa BoBHIIriHoBeIrtI-E BcrrbrIrIHl,I, HeJrLag

I1llqero cKatsaTb o DoSNrOir{HOI{ HaIpeRe Ia3a, rro N[oi{tHo yI{a3arL, no Hpailneii
rrepc, Tprr tr{exal-rll3l,la oxJIaH[eHL{a: a4tra6at-r,rqecxoe I]acrrrr'IpcHlre, BTICBe{II-
Barrue flplr cBo6oAno-cBo6oAHbrx rrepexoAax rI oxJla;riAerMe Ea Heiirpa.rrlH],Ix
aror,raX Bo/\opoAa. CornaCno {ilr. 3, Ao I\{oMCIIra yIacaHLIrI BCIILIIIHII IasoBoe
o6paaonar'iue yBe.rrrlalltBaer cBoii xapaHrcpHl;II'I paa\{ell or "Ro Ao (10 -:- 20) Ro
rrprr oAHoMeprroM llacurrlpelrlrll (lt : 1) I'I or -R0 xo (2 -- 3) ftn - nllrl rpex-
r,repHoN{ paclMpeuut (lt, : 3). IIpu sroM cpeAH.rlfl rIJrorIIocrL Belr{ecrtsa AoJriHIra
yueur,rur,irscn n 10- 30 paa (n co /?-rt;. Ecnu oro pacrnl'Iperllle aAra6arllqecxoe,
ro l co ri'i, r reMlcparylla l'aaa AorI?ItHa yMellrrull'Irbcfl Il 5 +- 10 paa K l{o-
MeHry yracarrrr.fl BCITLITIHLI. ,[a,;rec, cpeIIHrrfl 0Heprrlfl cB06oAHoro sJIeI{rpoua
rtltu T": 30 000'K paBHa 6,2 . 10-r' apa. Iloreplr Ha cBo6oAHo-coo6olgo_e
rl;JryrreErre cocraBJrrrror 1,11 .lg-tz Jpe Ba Bpeilirl oluror"I pexoM6flrlaqllrr [31]],
Erqe 6o;ree o${exruruo oxJIa}I{AcHrIe Ha BoAopoAHEIx aro}Iax: ecJII,l lIoHI,Isa-
,ur,Ifr raSa IIe IIoItrAeplr{llBaeTcrr ]lHerrrr{r{trrlr r,rcroqrrr{Har,IrI (a llaccMaTpI,IBaeTc.fl
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r{MeHHo rar(a.s MoAeJrb), ro y}fie rrepeo oAHy ceftyHAy or(oJro 1/e uporonon ra

oiIeI(TpoEoB upopexou6uHr,rpyror, r{ trprr raxofi crerreHlr trouraBar{rlr4 trorepr{
ua eoe6ymgeHr.re BoAopoAHbrx aroMoB cociassr 5,1.10-to epa 3a BpeM.f, o4ubfi
penou6unaquu [35].

3{Sexrlrunocrb Bcex arr{x MexaHr.rBMoB oxJra}fiAeur.rfl naAaer rro Mepe yMeHr,-
meHtr.E lrJroTrrocTn BeIr{ecTBa r4 ero TeMIIepaTypbr, Ho.EcHo, rrTo npu oTcyTcTBI{II
MexaHrrBMoB EarpeBa Ba BpeMfi ua6,nro4eulr.fi BcIIbrmI(u, Horopoe oxBarbrBaer
uurepBaJr B HecmoJrBno eAr4nrrrl xapar(repnoro BpeMeHrr pexou6unaqrrrr, reM-
rlepaTypa raSa AoJIrr{Ha ynacTb oT HecHoJlbnr.rx Aec.flTr(oB Tr,rcflq Ao HecHoJrbr(r,Ix
TBIc.flq rpanycoB. Cucrenatr.rqecxoe yMeHbmeHr,re reMrreparypr,r AoJrlr{Ho yBe-
JII{qI{TB Bepo.flTHocrs peHou6uuaquii u ycnopr4rb BbrcBeqrrBaHlre raBa. B raHorrt
cJryqae na6nro4euu.rl AoJIrr{HLI AaB arb n,roraplr{ur{qecxr{x ocfl x cr{creMar}rqe-
cnlr 6o.iree Bbrrryr{Jlbre HpITBLIe 6necxa, rIeM BbIrIIrcJreHHbre HpI,IBr,re AJrfl I,IBorep-
uraqecHoft MoAeJIrr: 6oree uonorrafi cna4 6necna HerrocpeAcrBenHo rrocJre MaK-
cr4MyMa r,r 6onee xpytoft crlaA rlepeA yracaHr4eM BcrrbrrrrHtr. Ho.nn.recrneuuo
a{{rexrrr oxJra}fiAerrr{rr 6ygyr nogpo6no pacclrorpeHrr e ojIuofi rra cJreAyro-
ulux crarefi aroft cepur.r.

P a)uouatyueHue Bcnbtr.u.oatoulur aaea}

flossusmrecfl HeAaBIro coo6qenua o pagr.rona6JrloAenrr.flx Bcrr6rxr{Barotru4x
ssee4 [36; 37] eacrasnflIor paccMorperb rroJryqeHHyro MoAeJrb Bctr],rlrfir{ Kar(
sosr{oxur,rfi l{croqrrr{r( paA}ror,rBJryqeHr{-fl, Oqenuu rerlJroBoe u3lyqeHr4e Hecra-
quonapuoft o6nacrra H II, noanraxarorqefi, corJracHo ouucannofi iurro" ,o,q"rr,
npr{ Bcrrbrmxe. floroH paA[or,rgflyrreHr,r.E, perucrplrpyerurrr,l na 3elrne, onpeAe-
rfle'r c fl. { oprrryltoit :

F,:e'#O-e-'',),
r4e Q - relecsr,rit yroJI, rroA Itoropr,rlr BrrAFra cBerfrrrlaflcfl o6"uacr:r,; /u-uocrorn-
uaa Borr,qltana; l, lI \, - coorBercrBeHrJo AJIlrHa IloJrlrbl u cacrora IlaArror,rBJry-
areur.r.fl. Ofitu.recxa.s roJrrqa ropflcero raaa B paAr.roArraflaaone paBHa I3B]:

t., -- 
3,o.,ro'o 

I n .t - n !!) .wr.' T't,\2 t v-l
Ha6rrc4enlrs. [37] BrrrrIoJr]IeHLr Ha rracrore 24,0 MeL{; rpr,rMoNI,
: 20 000'K Bce BpeM.rI rIocJIe Mar(clrNIyMa 6,recna s onrnqecxoft
To14a

Fu:3,5. 10-16 Q (l-s-") epef c,r,tz.cen.unepl

te:z'4i'L1-c 'l[E'
Pa4uoua6rroAeHrrfl [37 I nponoA]rJnrcb AJIfl rpex Bcrrbrxr,rBaloqr,rx BBeBA -UV Cet,, YZ CMi u EV Lac, uo n ouy6ritnoBar{Ho^,I aHaJrI{Be 23 scubrtrreH nc
ynaSarro, Hanr,re rrl,leHHo SBeSALI BcrILrXIrBaJIrL tr4aneCtuO JrI{rIrb, arro Bcnr,IutKU
B orrrr,rqecnoM Arranaaonc 6r,rnlr AoBoJII)rro cra6r,rur,r. Iloatouy [olycrr,rM, rITo

rpy6rru npn6nlrntenueM Ar-s rlexoropoir cpe4ueii paAr,roBcnbrrrrlirr r{o}rrer cJry-
,nr4rr; MoAerrr, BorrLrrrtfilr EV Lac zr.X t9iit r.- caMol"I cla6oli rI3([peAcraB-
JreHubrx, BcrrLrlren aroli auea4r,r. B uouer.rr l,IaHcI,rN{yMa orlrl,Iqecxoro 6necxa
aroii scflr,rruml{, corJracHo ra6.rutqe,

(1e)

(20)

qro T":
o6nacu,r.

(21)

MEo:2'1014, r:5'108 u Qo:1'10-Ls cnrcP.

Cornacno I,IoAeJrlI BcTILIIIHI'I, h:3 n AIB: 3, rax qto

l. + tl.4

(22)

(23)Mil (t) : tlEo
a

{6lz(l + tlAlt -\tz ( 1- ttll)})
: Qn ({ + tlA)',.
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IJocloul, rcrr,jr(]Eoc pit/lr,Ioi.llj.Iyrrenr,re Bcrrr,rrlrHr,r /Io.rr]r{Eo N{er.rflTbcrr co Bpcr,rci{eM
cJie,qyrcilIr,rNr o6paaonl:

2.10sF" (t)
(1 + tlA) t5 (r + tlA)2 -312

{1 - cxp t-B . 1 0? (1 -l- tl A)-'l} emf ;,t2 .erq. Q4)

Maxcprrcvr,{ aroli t[ynxqr{],r Aocrr{i.acrc.E npi,r ( + tlA) - 34 n paRe}r 1,,,,0r:
: 3'10-34 ontl.tvtz 'l:il. Pa4roLtBJlyqerrrre Borrrrxr,rBalotqrIx BBe3[ r4Nteer MoxlHocrr,
> 70 26 amlatz.eu, [37). fIcuo, rrro pacxoifiAerrrre ua 8 nop.a4rtoB rreJrbarr or-
IlecrLI Ba cqer neto.tuoctcf.t MoAeJlI, I,r ueo6xo4r.rMo crrr,rrarb paAuouaJryrrellr{e
BCrr6rxr,rBaroIIIr,rx 3Be3A HeTeIrJIoRT,r]r. c 4pyror,1 cTopor.rl;r, Tpl{[qaT[npaTHoe pac-
rxr,rpeHr,re BcrrrJr]rHrr EV Lac t+.X1961, r. ur\,reiro 6i,r uccro [pr4McpHo arepe3
60 nurt flocJre orrrrlarecroro r{ancrrr,ryua 6recxa; Ho BCrrbr]rrnr,r, Baperr,rcrpl{-
poBarrHLIe B paAr,ro/\ualaaorre, BepoflTHo, 6rrru n HecHoJrrrno pae cna6ee e,roft
BClrbIIrrHI,I EV Lac, riln riro rra6nlogaelroe Barra3Ar,rBarrrre pa/(uoB0nirecHa Ao
B ,ttu,ru, [37.] Ier:rctnrrreJrrrHo a,ro]r{Ho paccMarllr.rBarr Har{ pee;r16ru, (rrpocBerJre-
Irrtl)) orlTnalecr(Ir rlJtoruoro o6"naxa.

p e O.tt a.r; c u tt a !,t btd G Jt, ctn a 0 u n G c nbtuuiu

Pacclto:rperure Srrr. 3 r'r ra6rltqr,r FraBoArrr H& r\{r,rcJrr,, airo Bo3H}rnrroBer.r4e
rop.fltlol'o raBa IraA noBepxHocrlro BBeal{r,r N{o}t{Ho rrpeAcraBr4Tb r(aH rrr6poc
ortrlrsecHI,I rrJloruolo rollflrlero o6paaonaulra, noropoe pacilrlrp-flerctr, lrpt,{
t-1. Aocrnraer MaI{cI,lMaJrr,Horo 6.rrccxa rr BareM yracaer rlo oII[caHlrort s],rtue
cxeMe. Ecm,r a'rot nr,r6poc (Bepr.ryrb) Ha ypoBerrr. {oroc$epr,r M-xaprl.rHa, r.ge
rrJIoTrroCTL, tserqeCTBa -3. 1017 ctL-3, 'ro Ho9&JrbHr,rli paBMep TaHoro ntr6poca
cocraBu'r -0,005 ,R6. Macca cpeAr.rero nr,r6poca, corJracrro ra6,rurqc, 

-70-r't Met
I,I Kr4HeTrrIeCHatI 3Heilrr.lX *!035 :;pe (ro ine oTrronerrlre Srreplr{rr r,rBJryrrclrr,Ifl H
I{I[Herrrrrecl{or]i. erreprr,rr'r, qro B HoBrJx u cBepxHoBr,tx f I tprna). Ecnu cqurarl,
trro Bcrrrrruxrl rrpor,rcxo4flr B cpcAuerlr uepea 30-40 ,tac, To rlorep.s Maccbr
Bcnbrxr{Barorqefi snea4ofi panua -2.!0-t2 coruequoii Maccbr n ro4. flocHoJrbr{y
M-Hapnnxon n lananu,lne rra 3-4 uopa4na BeJrr4rrr{Hrr 6ornrue, qeu M-rlrtau-
ToB, To Ire rrcnJrloaleuo? aITo HapJrrln[ BHocflT 5otsur,rr,l BIt,IraA B Me]r{aBelArrylo
cl)cAy, s0i\r r-rrIaIrTLr .

B cnexrpe Bcrrrrrrrnr.rUV Cct,25.IX 19/r8 r. ,(xtoli r,r Xrrouacou [39] o6ua-
pylr{r{Jrl{ HaptIAy c aMrrcclroHr{r,rMl.r Jrl4r{r{flMr{ cr,rJrbHlJii xonu[ryyM, cIIeKTpaJIb-
Hoe pacrlpe/IeJreur,re Dlrcprr4pr B r(oropor,r coorBercrRoBaJro crrexrpo{orouerpuue-
cxoit relrneparype cBr;[re 10 000"K u ne 6-sr;lo [oxo?fie Ha pexolr6r,ruarutoHrroe
rrBJryrreune. I4a-ea ctoro o6crogreJrLCTBa Ao crrx rop orr{a3brBaJrrlcb or rrolr,rror(
cB.fl3aTrr BCTILIITTK?r 38e3A Tl,rlra UV Cet C O6r,t.rnr,ru cBerreHr4eNI raea. lunoreaa
urr6poca Aaer ecrecrBer.rHoe o6'l.acueur,re Drorvry na6rro4aeuouy {axry. ,[eficr-
BrrreJrbllo, ecJlr,r 11o n,raxcrrMyr{a 6recna oflrr,rqecra.fl 'roJrrr{a er,r6poca 6onruro
eArrr{rrqBr, to nr,r6poc AoJI}r{eH lrBJlytlarr B Herrpepr,rBHoM cnemrllc. ,(onycrlrlt,
rrro [pr,r t]t 6.recx rr,r6poca npoloprlr{orraJrelr ero uoBepxHocrr,r, r. e., qTo

r{apacrarrr,re 6rccna nporlcxol(rnr rro Baxor{y (1 + tlA)'z upu k:3 n rro Ba-
xouy 1 1- tlA uplr /c: t (-{(tl A.--..0).B maqecrse xapar(repr{olo BpeMer{u
BOBTOpaH!LfI ]lorrblflrrrr l' noSsueu llr'rrepBaJr BpeMeHI,I or'0,1 1,,,"* 4o lrlnr; aua-
JIOII4AI]:IO, 3A XAPAI{TEPHOE BI]OM,fl YI'ACAHI,Ifl I,, SOALI,ICII I,IFITEPBAJI BPENIEHI,I OT

/,u".. Ao 0,1 .f,,,,,,r. r{ro5r,r rra crexTpe, rroryarcHHoNlr Ba Bce BpeMfr BcrrrJrrrnr{, 11o-
rroirr{r,lreJlr;Hrrf rouruiuyyu 6r,rn 6cinee ealrernoli oco6cnnocrlr(), ueM DMI,ICcI4oH-
Hbre irlrHrrlr, neo6xo;1r,rlto liMerb t'> t". 3ro coorno[reHrle 6y4er uuetr] Mecrc
tpu AIB ) 5 (aanucrrr/rocrL, oror"r orlcFrr{u or /c 4ono.nsuo c.ra6a.s: lt,9 g:nn k:3
n 4,1 7ryn k:1).O'rnourcnr.re AIB B UVCet Mor{er 6rrtr cncteMarl4alecxrl
6orrure, -reM e EV Lac u AD Leo, HarJpr,rMell, !rB-Ba Megbureir cnopocrr,r pac-
rrrl,lpenr,r.E. Tor71a lr:lrIor03& ur,r6poca o6'nscuser rpr,r oco6erluocrll UV Cet,
KOTOpbIe OtflrlqaloT Bcrltltuxll EToiI aBe3Ar;I OT BCrrI;IuIeII /{py1'l4X SIJeltA TOrO ific
r?rila: 1) nocxo4alr{afl BerBr, xpnnoii 6,recna npel(BClllrlrlxra 29.X 1952 r.
10 Ucn. Iillr,rMcrioii o0cepBar., r. XXXII .HS

-4.lo,J?(1 lttAf{tltt

;a 11.lg-tt (I _f t I A),

_ o,p [_ l\ ,*t *, 
.?Lt-=



6onee uo;rorarr, rIeM HllcxoAflIrtrafl tserBb *; 2) clI.rtHr,rt:I xou:utnyyll B r,IHTer-

paJrbHoM crrenrpe Bcrrbrrrrxrr 25.IX 1948 r. r,r 3) rralrcpelll{arr xIIIpTIFIa DMI'Iccr{rI

i1rl I cooruercrByer ABlIiIteHI,IflL{ co cnopocrl,Io Jrlltut, 150 r'nl cen (<,;ruluu-
Tar( r(aK cpeArrtlf cltopocrb pacrxl,Iperllltl Bo BcrIIJIrIxax EV Lac, col'racuo
ra6.rurr1e, oI{oJIo t000 r;.nl cen). BoslrolrHo, D't'o pacxoifi/{erllre e 7 paa cBfl3aHo
c cr,rcreMarrr.recxoil rlellooqeHxotl troxogut,tx BeiIrItI[H Al]J v, A gtx BCrIbIlreH
EV T,ac, rro Hc l,rcRJrroaleHo, tITo BCIrbIIrItitI tsBeBALI EV l-ac, I{oropa-rl no a6co-
JrlorHoft BeJrr,lqrlrle ua ltn1 ,',).spale, qell UV Cel, cBrrBaHLl c 6olicc 6lrctprrur'r BbI-

6pocaulr. It coxiarenrrrolRCrrr,rtrrxrr rcx rBCBA rlrna UV Cct,,g"'rn I{oropblX trMeer-
cx uexo.roprrli cnenrpocxonrralecnrll"r r\,tareplraJr, Jrrr6o IIe BarIrIcbIBaJrrICb B006-
u1e, ln6o I{x HC yAaercrr [pel{oraBl'1rb c rto\{oql,ro r}nr. 2, a gta EV Lac r'l

AD Leo, noropbre cpaBIl.{TeJrr,Ho HeIrJToxo IIByalCHI;I r[orol'te'rpr'i'recHII, Her
HI'IHalrillX AaIIIIt,jX O CneHTpax IICilLIIIIeH.

Ho npr,r paccN{orpeHr,Iu npcAr'Ialtclir'ta.trr,noit craAItlI Bclrr,lIIHII B pa[IHax
lrrrlore3br ouu,rrlccxtt rlJ]otHoro uu6pocar BoTpeca]orctr rpyAHocr

Ecrlr 71o MaHCI{N,Iy}Ia 6;recxa t)>1, ro orHorIIe}II'Ie ql''lcJla rlporoHoB 7? K
.Jr,rcJry aroN{oB rra ryfopor4 ypoBHe n2 }fipeleil',crca dlolruyloii cara-Bonl,q-
MAHA:

n2 f n,-.- 0,6{ . 10157'xl'!c )o ti,o)l'r (2;5)

Tor.4a orrrr,rrrccHyro ToJrrr{y B qc}rTpc .TIIIFII]rI IIp, Ilarpl,tr{cll, NTo}lil'Io BL,IpiI3r,lrt)

circ,r(yrorquM o6panolt :

xLra , s.,,,rt2ll . ry:finrtr:0,86,ir '111-',rrJl --

-- 1,1r2. 1g-2znz'1-'lz L sr:oottlr

B MorvreHr r\Ialtcnl{yl{a 6,recna Rl u : Rul u : A
yT-'lnf-2, r. e.

T,ra.r -. I,i8.I O " +ctroto,r.

(26)

lr rz2 : n o2- [B' 3. 1 0-ro x

(27)

Ho, corracno ra6nltqe, AlRz :2.70-3 --7'70 2lr,cre4onareJrlHo, tpuT":
: 30 000"K (max: I .10-5--/t.10-4 < 1. I{ro6r,r rIoJryaII,IrL rnax -1, Heo6xoAuMo
rroJlolnllrr, T":3700"K. IIpn raxotli reMlleparype lIeJrb3fl oos5y4ntl relltit.
Inasgoe )r{e Boapa?fieHlrc rrporr4B rrr{Bnore}rleparyplrolo BL]6poca cocrol4T
B roM, qro rpu ranoit rellrreparyp e u no - 7 'I1e cn-B (cpe,(naa BcrIbIIIrHa c yce-

roM r/6 n T'/') Macca fleiirparbHoro Bo/{opoAa n nr,r6pocc AoJI}I{Ha ua 7-
B uopa4Hor lrpeBocxoAl{Tr, Maccy rroHI'IBoBal{Hol'o rasa; oro npllBoAr'rt H o6rqeft
uacc^e nnr6poci -10-' Mg tr yHoclrN{oI"i Kllgerr{qecxol:i sgepluu -1043 ope,
qTo [peAcTaBJltrercfl ]reBep ofrTr{LIM.

VXaeanUyrc TpyAr{OCTL Mo}I{HO IIoIIbITaTbC.fl o6otitu, [I]eAIIOJIaIafl, aITO

IIpo3paqHocTl B JII{HIIII OflpeAeJlrlercfl Ile cHopocTblo paclltlIpeHpl.fi, a BHyrpeH-
lreii rennosorl cHopocrblo:

f,,nax : {,i18.10 3 
freo000lr 

: 0,82.,10-1o,1l'/"73 "/'7' xi'rtoooo/r
(28)

Cornacuo AaHHr,rr{ ra6llrqr,r, 0,82'10-101f '/'fi-"i' : 0,lt-:- 15 ll 'r,r,^* (30 000'K) :
: t . 10-3 -:- 3 . 10-2; .rro6trr rloJllrqqlr x,na* - 1, Heo6xo/(I'INro rloJro?I{llrr,
Tn:7000"K. flpu taxoi'i rm{reparype (tr no -1 '1010 c,;tt'-3) nu1poc 6y-

AeT Ha 959/o COcrOtITb I43 IIOHI,IBOBaIIHOIO ra3a II OTIIaAaIOT BOBpa}Iiellllt.fl,

cBflBaHHr,Io c [en.pr{eMJreN{o 6oJrr]Irloir lraccoli tr{ Hrllreruqecnor,i aneprlleii B[,I-

6poca, Ho Bce cg,e rpyAr{o o6tncnlrrr cBcseuue reJrI,It{. O4r.raro rerlJroBble cno-
pOCTII MoryT oIIpcAcJLrIrI) IIpo3paqHocrL, ToJII]Ko (CTpy!I) lr <o6oJIOsHL]lrt, t4

* Ipau4uoaroft ncrsrmne
reJrbrro se6onr,moe (-0-,5) u
[401.

25.IX 1952 r. (Lnt=5-) ranlxe npellrocrBoBarro cpaBur{-

r{erJlorrrtoe IIo]rr,I[]crrue 6;tecna 3a lloJlrraca Ao MaI{cuMyMa



}IE ,flCHO, I{AR STOT A{{EHI MO}I{ET BJII,I,flTb HA CBETIEHITE TPEXI{EPHO I]ACrrrI{P,flIO-rqeroc.rr o6naxa.
Btopan rpyAllocrr, ruiroregl{ orrrrr{ecxrr IrJror}Ioro nrr6poca cBrrgaga co

cJreAyrou{[Mll coo6pameHl,l.trMl{. Xapaxrcpnoe BpeM.rr pacrur{peHr,rfl B6rrrrrrxgr{
EV Lac cocraBJrfler B cpeAHel,r rrncnoroxo-cor aa*y.rll (c*. roorrqyy. co""ouc"o
CXEME NT,T6POCA, BPEMfl BOSIOPAHI,{,fl BCI]rIIXHI,I llo ltOP.flAI{Y BEJII{III,IHbI AOJI}I{HOcoBna/-{arb c 3TI4M Xapar(TepHLII{ BpeMeHe},r, Ho IIpfrMrJe Sarrr,rclr BCnbr[IeH
Aaror JrI'Imb Aec'flTr{r{ ceHyHA, T. e' BeJrI'IcI,IHy, Ha lrop,rrAo}t N{OHLIIIyI0.

Ec.nr,r orna3arscrr or lrrrrorearr onrlrsecxn nrorn6lo r:r,16poca r,r paccMar-
pr{Barb BosMoir{Hocrr,r BoBHr,rr{HoBcHrfl olrr4qecHrl ronxoit <60u6nr> naa {o_roc{epofi BBCBArT, To Her{eAJreHHo BoBrrr.rHaror BarpyArrerrr,rrl, cBrrBaHHLre co6r,.ac,e,reM cr,rJrr,Ho,o no'rr,rlryyMa Bcrrbrrrrnrr uv 'c;'t 25.Ix lg4B r.

llo-nr'rgl'rltoivry, perueHrle arllx Irporr.rnopeulrii cireAyer ncl{ar6 B MexaIIrTBr,re
RrrxoAa y4apnor,i BoJrrrbr Ha noBepxlrocrb 38031(br 'F. cr,rnsnas yAallHa.Fr BOJTHa
c_Ror'rM r'isryqeHI{e[,r I]porpeBaer BCtr{CCrBo, HaxoAflrqeecn ]Iepe[ $ponrou,tr4s-sa 6onsruoii IrJrorr'Iocrrl Betr(ecrBa nporpeBacrcrr cpaBrrrrreJrbHo rosxr,rii
cror'i, ta rop.rlrlee r[oroc$epuoe rrrlrFlo r,Io?rier rrorrBr{Tr]crr Jrurrrb HcrrocpeAcrBeHHo
IIEPEA BBIXOAOM YAAPrrOii BOJ]HLI HA IIOBEPXHOCTI, ENATOAAPfl IPAAI{CHTY IIJIOT-
Hocrr{ BetrIecrBa cHo]locrr, y4apuoii BoJrHbr r\{o}ner Hapacrarrr. Ecrr,r na uexo=
IOpol{ ypoBHe CHopOCTr, BOSl{ytqeHIIOIo IaBa AOCTIII'HeT lreCrnorl napa6oruue=
cnoi'r cxopocrtrr, ro necr, cro,lr6 Beu{ecrBa HaA aTr.n{ )rpoBHeNr [,ro]r{er 6urru uur-
6pomeu y4apuoii noru_or,i B r{e}r{tsBeaAHoe npocrpurr"rro. flpi.r arorr Bo3rrtrr{Hyrnce na6nro4aer{bre ne6yrapnnre oco6ennocrr,r Bcrrl;rlrxr,r, fio ner ocnonanrafi
oH{r'rAarr,, cro B MaHCr,rMyMe 6necHa olr[qecHafl TOJrqa nrr6poca 6yger no_
p,EAI{a eAI'IHI4IIbI. Heo6xo4Lruo rrpoBecrl{ r{oJrrrqecrBenur,li pac.rer oroii"l,ro4enr.r.

I I [. f( o.'ropr.rrrerprrqecnrre xapaft Teprrcrrrnrr ap),nrr,rBnr,rx BBeBI(
Ecrn 6uecx cpyurunuoii BBeBAbr B He*oropr,rx sasax onpeAeJrflerc.fl B BHa-.II,ITENT,HOjI MEPE USTYSEIIIIET{ OTTI,ICECH],I TOHI{OIO IOP,flqEIO IA3A, TO 3TO HE.

PABIIOBECHOE I4BilYqEHrrE AOJI}I{HO TAK}I{E CYtr{ECTBEHHT,TU O6PAAOM BtrII,I'ITb tr
Ha I{oJroprlMerpllrrecHI,IC xapaHTeprlcrrrrrrr BBeBAbr. I{erpy4no paccur,rrars orxra-
AaeMrre qneTa B-z u u-B cuweMrrr BBeBI(a 1 ropauirrl ,us, u raHrr{e r,r3Me-
rreHr{Jr o6ulero 6recxa ctrcreMbr.

rlpnuqrauuaJrbrra.fl cxeMa pacqera ra*oBa. o6oenaqur,r uepea U, B lr v
I,r"^1r11:"1:i sHeprr4r{, usJryqaer4Lre B coorBercrByron{r{x yqacrHax cneHrpa,
TVTE}I{AY CYMMAPHI,IM U3JIYqEHI,IEM CI,ICTEMbI BBEBAA f TOPXUUT:T IAB lI I,ISJIYIIE-
HIIET{ OTAEJIbHbIX EE fiOMIIOHEI{TOB CYqECTBYIOT CTIEAYIOIqUE OCEB?IAI{EIE COOT-
HOIIIEHI,IE:

ux u'
Ilx IJ,,

, ,Ij"n' B* B"n,
t -r B*- u. .Lr-

(2e)
, B"n"

B, B. lf u..-T;:V;;EEE
t B"r. V. B.

9::ry_::li u*/8,F, B*/v,,,, u"n,/8""8 r,r B"u,/y,,3 BaBr{c.sr or crexrparrr,Ehrx
xapaKrepr.rcrr4K orAeJrbHbrx r{oMrroHeHr cr4creM_ri r,r Moryr 6r,rrr, rr,160 u'rreperrur
HerlocpeAcrtseHrro B MaKcr{MyMe I,r r{r{Hr{l\{yue 6necna **,.nlr6o Bbrru{creHbr Arfipa3Il4qHhrx sBeBA r{ paBll4qHr,Ix cocro.arurr,l cBeTflIrleroc.rr ra3a HeBaBITcuMo
npyr or Apyra. flpu Drrrx Br,rqucJreur{rx ygo6no BocrroJrr,BoBurua" ,u6rrqu*,

i 9.u r.r4ex 6r,r,ria Br,rcnatsaua C. E, IuxcrlEepoM.
, ** Ec;rrr ccrL yBepcrruocrr,, qro B oru MoMeETrnB.rrecx oArroi,i I{oM[ouerrrr,r cyqecrnegEorpc;jbrruaor 6.necm 4pyroii.
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u - B : c-)11 - 1",36, 
1

B -.v : t,o28 cilI.+ o"',80. J

(30)

Ecru $oopArrlrarbr KoMrrouenr (U - B)-, (B -V)-, (U - B)rorn (B - 7)"r"
aaAaEbI, TO BCeBOSMOII{IIbIe CIICTeMbI, I(OTOpbIe MOX(HO IIOilyqIlITL I{3 STIIX

r(oMtroHeIIT, Bs.fIrbIX B pa3fluqHblx UpotropqEfx, paclloilo]fiarcfl Ha AByX-
qneruoli AIlaIpaMMe BAoJIb uexoropoit rplrnoft, _ coe4uuglorqeft ros1y

{.(U - B)", (B-V)"t c r:o'rrtofi {(U - B),u,, (B -V),^,). lloroxeulre co-

crassoficucreun {(U-B)r, (B-V)"} ua atoft rpunoft onpeAerlflercfi ana-
qeutreM ,eorsrrui'B"ur/B;' 5ro orsomerrtre MolnHo Bbrpa3r{rb uepea ua6nlo-

EaeMBre 11 reoperurlecgr Bblq1acy1seMble BeIusIlELI. flycrb tf - HpI,IBafl peax-
qr{}r AJrrI SOtouetpuuecnoft ctrcreMbl B; nne4elrt 4re Bctro['IorareJILIIbIe Be-

Jrrrqrrrrbr ?4 I{ AI:
Ji"*, \,1l}./i'3,1I

,o - u", - -,pfls Lr, '

B [,]'f li,n,
AI -o t.,- ': '; 

-. ,
,1,,i, /, ,, Vri'; / r 15

Apua [42J ]r Haxo,r\!IrL I{oopAI,I}IaTLI CoortseTCrByloqIIx o6t,enros rta AB)Ix-
qreruoii AIrarparINIe rIo coottllolxellrtflNI:

(31)

fAe 1r,rs LIHTeHCIIBIIOCTL AI\II,ICcIIoHHOI-I JIIIHuI{ 
" 
f/u, 1ir, - IIHTeIIC}IBIIOCTII

trBrryqegu.fl BBeBALI B HeIIpepLiBIloN{ cnenrpe rta 1 A s6Ji11an JI]IHI'III H5. Tor4a
IIMEEM:

0rslrsaresrsa.fi
paBEa

r4e 1!fu' - r{}rrelrcuBlrocrb
rrrr;urt Ho. OntrlrnaJlelrrllafl

I J"",

tl.

(u-B)":(U-B).-2,51g

D"n= xlus
B L). t,. .

,,,rrpr,rHa r;;,""r,";;,',"or,,,,, B cyMMapHoM

- 1tI.
l,vir6 :4rE 

+ liif ,

uailyqenu.fl raaa.B nolrrl[rryyMe ua.l ]y nlilv.an

rrrrrpfir{a ITuL:ir:trVI Hr B rasoBofi noMtroEeETe

t<l L?"

(32)

cIIer{rpe

(or/

(3/+)

(35)

(36)

I.
1tli,is,_+

'lrs
Itou6nuupya (32) - (34), Iloilyqael{

Beflr.rqunbr x r,r Wffu' Br,IqlrcrflroTctr rro cneHTpaJrbHbIN{ xapaHrcpr{CTI{KaM

taaouoli I(oMlIoHeIIrbI, Afu - [o cuenrpo{orouerpr'ruecxor]i leuneparype BBes-

gr,r n $oTorpa{u.lecnoft o6nactu crel(rpa. Ilo4cranlxn (35) n (29), uoryuae,rl
oHogsaTeJTr,HL,re Bhrpa)fierrnfl AJI;I I{BeTOB coctasnofi cI{cTeM6I:

,u- o, r IU-r)r" r-[(r'-tt)'.). , A] /_]_ _ I _ r

'-(*il. 'uLJ )

tlwil6-tlwil:

,,,}L n-Lt t - 
I -; \rrr,1, ",+lr,00+^L/-f I \r'uv ' vf ( ll'lrd - lt,iir' /

(B -V)": (B -V)-- 2,51g
,o-oJLrr-vt*-(a-v)*rl+ 4l / _1._

X \,IV fit
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trila rsrparxerura (35) nerno
6recxa o {ororpa$n-recno!i

rar(fire fioilyrrr,rrb {oprrryny 4rn
o6racrr,r ctrenrpa:

:- 2,5,* 
[, +

1,19

rIprrparqeHr{g

^al L)"
It

w rrru tliils'

BrrsmciluB A,mp u rrpr{paqeur,rfi rIBeroB nan Syunqulr Wfru, Mo}nuo Barery

safiru EerrocpeAcrBeurro BaBrrcrrMocrtr qBer-BeJrrrqtrIra.

!, ey rqc emu,aa 7uae 1tct,u,,tla Bcnbtfrul atozu,ur s o e a A

flpuuenulr olr,rcaurrym nurre o6rqym cxeMy AJr.fl r{Hrepnperaqr.r[ UBV
ua6nrogenr,rfi ncur,turxu BBeBAhr I{ II 1306 n fllen4ax. Cornacuo r4aMepeHr,rrrry

,(xoucona r,l Mlrrsenra [31], scnonoit- tLa

Lmo : _-2,5 rs (r + ] 
(32)

l',,1,' \ti ,

rrol,r cocroflutut atoii auea4r,r'(,8-V).,: '-l o o A
- + 1"',35 u (l)-B).,.- a1"',16. Tartrre -4s1 a * \\
uBcr.... coorBo'rcrByror cnexlporporonrer- I - \\
prrrrccrrol"r rer\rncl)arypc 3000 -+ 3500"I( , | 'r. '\'
orrtv,la Al. : 1850-:- 1580A. nony- 0.01-',,rrr,,,,.. \

oDt JAD| \Jt-v )l- I A O n
- + 1"',35 u (l)-B).,.- a1"',16. Tartrre -4s1 a * \\
rlBera coorBcrcrByror cnexrpotporolter- I - y
prrrrccrrol-r ,errrnel,atypc 3000 a'3500"I( , I 'r. +r

orrry^a Al. : 1850 -:- 1580 A. Iony- 0.0l-- //,, , , , , ,
crr,iM, qro rrprl BcrILIuxc anea4r,ro6pa- ""1'/'//' /
Byercrr roira.urii raa /1ocraroaluo BLrco- 

I

Hoii nrotrrocrrr, TaH qro yAapIJ BToporo 0sl
poAa AeBaxTr,rBnpylor uetacra6urr,nr,re -'"1

ypoBHr,r E racflr u3ilyqeEme BarrpeqeH- | '/2
nrrx auunft I4 AByr(BaHToBoro KoHTI{- ,rl _
HyyMa; ua ta6nuqrr cJleAyer, qro flpu n'- 

v
Bcltblrultax EV Lac 3To ycJloBrre o[pe- (rlrr. 4. florox(enras na Aryxqnernoii
IeJIeHHO BbrrloJll{flercg. Bocuorr,SyeMc.fl ArarpaMMe BcrrLrxr,rBarorreu 3}e3Ar,I
ua6nro4euraflr,rrl orrrocl{TeJlrrHllx r{HTeH- - H II 1306

cusuocreii penolr6nuaqrroHHr,Ix nnnr,rr,1 B 1rlrl,r*nolia - rorro)Herrurr BB.BE rraBrrofi noc"

TyMaHHocrI,{ Opltoua 143) v Bbrrr[cre- rrcJ(oBrircrrrrrrocrr,r B rlrcr,[ax; ripyt+rn]r- ro-

Hr{.fir,Ilr [35], rlg AaHI;r EHBIIBaJTSIITHLIe Jro]IicIII{fi cocraBHoi{ crlcrcmLr upu anercpolruorl

-rprrtui ,rrr"ii H6 B orITIrtIecKI,I ToH- reltreparYpe raaosofi HoMrroIIerrLT {0 000' I(;

rofi raeoaor,l xounouenre rI c[er(Tpa.rlt,- I(pecrllHtr-rlp]{,?;r11"'r',]tlt;rlrevrorrblll{I(I'I'--

Hoe pacilpeAeJreulde aIJeprI{rI e ue6y-
Jr.flprroN{ r(olrrr{IlyyMe. Ha ocuoearuut
arlrx I{aHHhrx Morr{Ho BbrqrlcJrrrrb nce r.reo6xo4l[N{Lle [&p&MerpLI ].'aSoBoii nou-

t,0

IIOH€IITLI i

uPu T": 10 000"K

x : 6,8, \lliiJ: {150 A, (U - R),^,: -- l"',A2 t (B - I/)"., : * 0""29;

nP:ri. T" - 20 000"K

x - 8,2, I'Izii3 : 1130A, (t-I - ]J),^,='= -' 0"',82 rr (11 - I/).1, =: -0"',20'
Ha 1)1ur. /r nltnseAena ArJyxrIBerlrafl I(r,rarparlrl{al }Ia rioropoft IIaHCceH lla6nro-

leur.rrril rpen Bcrrbrrlnrr BBeBAr,r H II 1306 [31 ]rr uoJro]fierIl{fl cocrastrorlr cu-
crer{r,r, Br,rqrrc"nerrr.rr,re corJIacuo (36) c yI{aBarIrILII\{}I Bbrlrre qrICJIotrHEIlIII SIIa-
qregl1flMlr napalrcrTioll raaonoli rt aneslnoilr nor{ronerlT. Ilh:plrxonnor"I orN'IerIe}IbI

rroJroir{eHr,Ifr 3lleB/{ rJraBuor:i noc,ne4oBareJrrrlrocrr.l. }tpyntxr'r coorBcrcrByrorco-
craBrroi,r cucret\{c, n xotOpoii ijJIel(rlloullafl rel,IilCparypa IaBa paBHa t0 000'K,
HpecrJ,rr{fl - 20 000'K. B JreBon{ BepxHCN{ ynJry rpeyroJI6uI'II{aN{I,I orI'[cceELI
loilolr{errr,rfl, cooTBercrBylorque I'&soBLTNI ITOMIIOIIeHTAM; IICXOAIIafl TOqHa Tpel{a

Bcrrr;rrrxr.r - rroJrorrierrlre eueaTluorir fioMilouerrrbr. ftooplr,rrrarlil cocr&Brloit cr'rc-



TeMbI rra [ByxqBerrlorl 4uai'pal,n{e BriqucJTeHr,r AJr.fl l,his : 0; 10; 30; 50; 80;
100; 200; 300 n {000 A (noc.ire4unn - roJrb}ro grn T,:10 000'K). Ecnu
re6ynapnan MoAeJrb BcrrLrrxKrr Bepr{a? To cJreAyer omlrAarr, coorBercrBl{fl
paccqr{TaHHr,rx no"uornenr.rr,l cocrasHorl cl,IcreMbr c rpgltot{ BcIIb[[fiI{, Ha
Sur. 4 4elic:renrensuo o6napylruBaerc.s oxrrrAaeMoe coorBercrBr,re. 3al,retr,ru,
qro rrpr{ ua6nro4eulrRx [31 ] BarrucE, Bcrrbrrxxrr He BeJracb Bo Bcex rpex [oJro-
cax U, B uV oArloBpelieHuo, lr <na6rro4aenrr,rrYr> rpex floryqeH c rro]roqbro r,rH-
TeprroJr.Er{r,1r,r, TaH arro rreT c},rbrcJra Ba}lbr,lpoBarb rrapaMeTprrr raSa AJIfl flyrrrrrero
npeACraB,.Ierrrr I u a6lrc4eurr ir.

11o rpexqnerHbrM Ha6rroAeHrr.al,r BCrrrrrrrrxr,r AD Leo Sri6enn [28] HarrreJr
(B -V): 0",0 u (U - B) : - t"',4. Drw BeJrI,IqlIHbI raltll{e Aaror rra AByx-
quetuori Ar,rarpaMr,re roqHy, Srusxyro H rroJrolr{eHr,r.sM, coorBercrByroqr,rx{ ra-
BoBr,n{ o6paaoaauufll,r; rroDror{y ua6rro4eur,rs [28] Mo?nHo paccMarpr,rBarr, r{an
AOIIOJIHI,ITeJIEHoe II0ATBepII{AeIIIIe IpI,1MeHI{I,IOCrtr ne6ylapuOfi trOgetl{ n BCIrhI-
xrrBarorqr,IM 3Be3AaM.

O4rraHo coo6pax{eur.{.s 3rl6erna o roNI, rITo Mo}r{Ho o}firrAarb orr.ro-
cr4TeJrr,Horo frocToflr{crBa qBeTa (u-B)" Bo BpeM.fr BcrrbrtrrHr,r, [ocr(oJrr,-
Ry \ner (B-V)p MeHfleroa tr(aJro, orur.r6osHr,r. ItaH c.ne4yer r,ra Sr". 1r,

rpr{ cpaBHrrreJrbHo cra6brx Bcrrbrrrrnax (I4lr?D <50 A1 qo", (B-V), Men.rrerc.fl

s 4-- B paa Me;1.ireHr{ee, qeM qrer ( U-B)r; npfl cr,rrrr,Hbrx BcrrrrrruHax (wil6>
>100 A) crrryaur{.fl AoJr}r{Ha clrJrbHo rrBlreulrrLc.s : (B-V)2Hapacraerrrpr{Mep-
r{o B rroJrropa paaa 6rrcrper,i, qeM (U-B)r, no o6rqee r{BlrerreHr{e qBera
L(a-B) Bce BpeM.s 6o,nr,rue, rreM r,rar,reHeHr.re rIBera L (B-V).3:ror pesytr,-
Tar, Bbrrexaroqufi ua ue6yrapuofi uo4e.rur Borrbrxr.rBaroqrrx BBeBA, o6r.scH.ser
Tor r{BBecrrrrtii ua6.nro4aeunrli {axr, uro cna6r,re Bcrrbrrlnr,r BaMerI{ee Bcero
B f/, uenee BaMerHr,r s B u truorAa noo6lqe ue o6napyxrunarorc.s s 7.

tuaepatt,"u,a Llseux - BelLLLltLut,o. Bcnbtluet aeee7 mun,a tlV Cet

Cpanueuue c ua6rro4eun.flMr,r reopernsecrofi Ar,rarpaMMr,r qBer - Belurruua,
BErtrI4IcJreEI{oli ua ocnose ue6y,lrapnori uo4elu BcrIbrIrrHI,r, Mo)r{Ho Br,rrroJIHI{Tb
AJrfl Boubrrrrxr{ AD Leo t3.IV 1959 r., aauucauuoii Surenrneueupolr t291.
Hoplranr,nr,re r{Bera oroft BBeBAr,r, corJracHo [33], TaHoBbr: (U - B)_ :
- +1-,06 rr (B -V)- - + L"',54: oHrr coorBercrByror ?"r: 3000o K
u Al, : 1850 A. flapauerpsr raaosorl Hor\{rroHenrr,r BoBrrMeM npexruue. Co-
rJracuo ouncanuoii nr,rnre o6qer,i cxelre, cuepBa BEJsr{crfleM rrptrpaqeutre
qBeroB n 6necxa B BaBr{crrMocrl{ or BeJrrrqr{I{br Wilt, a BareM crpol{M BaBI{ctr-
MocrB rlBer -- BeJrrrqrrHa HelocpeAcrBeHuo. Ha {ur. 5 upr,rne4enbr peByJrbrarbr
TaKI{x sbtq[cneulul. Cnepxy AaHa IrrnaJra EHBr{BaJreHTHbrx urrpr{H rlrunlr Hg
gla T": t0 000'K lr 4na T":20 000"K. IJ-[rpuxonofi nr,rnnell HarreceHa
BaBracr{Mocrr A, (U - B) or L,ms glt o6eux reMrreparyp. 3asucuN{oc:rr
A (B - 7) or A,mp g,un arr{x reMneparyp raaosoft RoMrroueHrbr oxaBaJrr{cr,
trpaKrr{qecHr{ oAr{HanoBr,rMtr r{ HaHeceEbr ua Slrr. 5 cutouuofi nlruueii. E(pyrx-
fir{ coorBercrByror ua6nro4euunu A (B -V) , Amyl tpn BcrrErrxxe AD Leo [29].
ItaH u B clryqae AByxqBerrroft guarpalrutrr, colJracr{e Mo?r{Ho csr,rrarb yAoB-
J, erBopr4reJrbr{r,rM. C pocrolr Ams upuparqeur{fl r{BeroB L (U - B) v L (B-V)
a cr{Mrrrorr{qecnlr crpeMnrcfl r( Berrr{qrrrraM (U - B)ro" - @ - B)" !,r.

B -V)r,o, - (B - 7). coornercrBeurro; Iiouru,r rfzrypur,rx cno6on B npa-
Rort .racrn rlur. 5 o6oguacarcr aru rrpeAeJrbubre BHaqeHrrfl rrprrpatr{enrrrr rIBeroB
(nepxunii Holre{ namgofi cxo6Hlr coorBercrByer T":10 000" K, ur,rmurali -T" : 20 000" K).

Itpecruxou ua {nr. 5 otueqeno [o.r]o](er{r{e EV Lac B MoMeHr Mancr.rMvMa
6necxa Bcrrlrrxxr4 lB.VIII 1961 r., aaulrcauuoii n. O. t{yraliuonr,rn t441.
Illrpux-uyunrr{ p H arr HprrB arr o6 oeua.r aer re op err,rqec Hyro B aBrrcr,rM ocrb qB er -BeJrr,rqrrna 4nn aroi,r BBeBAII (ua {ur. 5 npnne4eua Jrr,rrrrb Bepxr{flrr qacrb Hpu-
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Boli, coorBercrByrorr(afl AoBoJrr,Ho cr{Jrrrrrr,rlr BCtrbrrxxar{). (Dlrr. 5 nortaar,rnaer,
qro rroJrolKenue EV Lac s uaHcrrr\ryN{e 6"uecna rra /{r,rarpaMMe qner - BeJrr.lqrrHa
TaK)fie IIaXO/u1lTc.fl B cooTBeTcTBr,rr,r c TeopeTprqecHlrt{tr ilpeABblarr,IcJreHu.sMrd IIJrrr
CocTasuorl- cr,rcTer{br BBeBAa f ropaur,rr)i raa.

lm6: Br-0*
lTtupouleaue futecka

tllrrr. 5. Santrcr,ruocrrr qller - Bcilrlqrfia BBoB/l r]ltra UV Cet Bo lpcMrr uclr,tlrrcr

Taxlru o6paeoll, r(oJropl{r[er])r,Iqccxr,re csoriic'rua tscflrixr,r]la]oqr,rx BBeBI( -AByxIIBerHafl AllarpallN{a J,I SaBIrcI,I}Iocrr) I{Ber - BCJrrIqr.IIra - [alor ABa He-
SaBI4cI{Ml,Ix AoltaBareJrbcrBa qcJrecoo6paalrocrtr ulltrMeHer{r,rfl He6yrflpHoii Mo-
neJII.I BCIIrr]rrreH,

I{ o,,t o pu,v,eru p ulrcc fi Lt e r a p a fi m c p u c rt, u,nu a p y nm tt, e nu r a c r: :t 0
)pyeur munoo

He6ynrprlarr Mo/(c,ilD BcIrbIInKr,r N,Iolr{er 6r,nr, r,rcuo;rr;BoBarra AJrfl r,rlrrclllpe-
TAIINII flATEUT Ii, IIPOI,ICXOA.fIIT{I4X R EPYTITIIBHLIX sBCI]AAX II AI]YIl4X TI,IIIOB.

Cpe4lr npurepr,ren [p[HaAJre]riHoc,.r BB.BA n rrepeuerurr* r.uua T .fau
ccrb oAllH rrr4cro ue6ytapur,rr:i Hpnrepui,l - HaJIrqne B crrer{rpe 3arrpcqeH-
nsrx nlrHlrii tS IIl. Vnie o7luo e,ro o6cfoflrcrrrrcrBo 3acratsJrrer paooMarpr.rtsarr)
3TI4 HeCTaUrroHapHbre o6teHtt,r HaH cJrolr{r{rJc cl,rcreMsr aBe3Aa } rOptulr1l r.aa.
TIeeecrno [6J, uto y MHorI'Ix BBeBA Droro rr{rra B cne*Tpax cytr\ecrByror cr{JrL-
HbIc aMI'ICclIoHHbIe JrtIlIrIrI, oMrrccr,roHrlrlii 6anruepoBcnr{I"r r(oHTI4Hyyx,I; noJre-
6atux 6necxa, nan rr e o66exrax rlrna UV Cel,, a-auernee Bccro s" U,' cta6ee
BLrpatrter{ri n B n erqe cna6ee - eV.,{a"nce, naR rroKa3an Xapo [45 l, snes4r,r
'r'una T Tatt ttlotnno pacrloJrolr{lrrr] B rrexo'r'opyrc uoc"[eAoBareJrr,Hocrr], BAoJrr
rtotopori oArI^oBpeIvIeHIro N,IeHfIorcrr rrx c[eHTpaJr]rrrr,re u $ororuetpurtccxl,re xapaH-
Tepl'lcrrrn[. C o4noro KoHUa aroii rroclel(oBareJrbrrocrrr paclroJlo]r{arcfl BBeBAr,r
tr'rna'I Tau c cI{JIrr}ILIN,II,I I,I r,IHoroqrICJIeHI{r;IN{I.r or,IncclrollHblMrr JII,TH}IrIN{I,I (n tou
qI{cJIe SarlpeqeHHr,Il,tr,t), c cl,rrbru;Ir,I n 6o,nec r4Jrr,r Merree rrepMaueu.rHrig yJrbrpa-
{lrolerorr,nt HolrrrlHyyMor,r. IIo N,repe [poABr,{}ncr{rrrrr BAoJrr, rroclcAoBareJrrr-
HOCTT,I l,lHTOlr0r4Brrocrr{ DTrrx Sr4uccr{oHr{6rx 4eraneii ocna6esaror rr oAHoBpe-
MEHHO YBEJII,IIII4BAETC,fl I,IX NEPEMEHHOCTb BO BPEMEHI,I. DrY TTOCNE4OBATEJIb-

*oT" JrcrFio r{H'reprpcrr.rlJoBar6 D paMr{ax ue6ylapnor,i MoAeJrr4: ecJrr,r IIa'l 't atl-3Be34ax 6o.nee I,IJTI,I Merree 6ecuopa4ovHo rrpor.rcxoAflT BcrrbrrJrnr{, To
r{a}IiAafl HoBafl BCIIbIIITI{a r{airo criaHrerctr Ha cyMr,rapHorf u[eHTpe crrcreMl,r B
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CJIyqae, HOIAa IIOITIHOCTT IaBOBOItO O6paaOnaUlrR, OyqecTByIOqelO oltOJIO

OToiI BBeBALI, BeJIIIHa,- Io[ytIaeNI Cila1o [epel{e}Iuylo SBeBAy c CI'IJIr,HrIMI'I

3MI{CCI{OIIHbIMI{ AeTaJIfIMII; B CJIyqae, HOIIaI\{OqHOCTt, IIep[IaH0HTHOIO raSOBOI'O

o6paaoBaulla MaJIa, HalI{Aa.rI }IoBa.a BcIIbIIxHa oI,IJIL}Io l{eH.aer CneHTp II 6.lrecx

cucreuur, oco6eHHo 6,ircCx B yJIbTpa+lIoJIeTe,-- IIoJIyqaeI,I o6r,eHt co cJIa6r,IMu

BI\{uCCr{OHHIJMI{ AeTaJI.TIM}I, IIOABep;fieHHLIMII CI,IJILHLI}I Bpex'Ie}IHiliM I'13MeHe-

HrrflM. He6y.irrpuafl MoAeJIb tr{offieT, IIo-BIIALTMo}Iy, o6G.[CuuTb ]I (IIoJl3aHI4e]

T Tau-eneeA no AI,IarpaMMe [BeT - BeJIlrcI'tHa Bo BpeMfl BcIIrIIIIeH, a Tar(]Iie

-!1x rroBbrrrreHHylo cBerr,rMocrb oTHocIlTeJIbHo SBeBA rJIaBHoIl [ocJrcAoBaTeJrr,-

HOCTII,

I(an uanecrno [ ] B MrIr{rIMyMe 6recxa BBeBArI rl'Ifla SS Cyg nuercr clIJrbIIbIe

Ee6yr.flpHbre oco6eHnocr?r B crrer(Tpe: BMrIccIroHHbIii 6a;Iontepoecxnli r(oHTu-

HyyM, AMICCIIOHHI,Ie iluPlu:r- BoAopoAa, IeJIu.fl; npII ItoJIe6aHIIflx 6JIecHa R6ilI,I3I,I

MrlHr{MyMa aMnJrrlryAa B yJrbrpa{rloJIere Hau6oJlErxa-a: L tl> LB> Lv.
It. H.'rlynaen [116] uplrsoAtrr rperu serbrpex cr{.rrbHr,rx BorrLrrreH SS Cys
Ha AByXqBeTEOT:r Ar,rarpaMMe. 3Tr,r TpeKII Taxifie Mo]I{Ho I{CToJIHOBaTb B paM'

Kax He6yJr.flpr{ofi Mo4eJrr.r. B nopua,rr,uou (luunrranr,uoM) cocro.surlr{ 1ro-

cTo_flIIHO CyqeCTByIOUIaTI IasOBafl I(OMIIOHeHTa cABrIIaeT COCTaBHyIO ClICreMy

Tr4rra SS Cyg na AByxqBerHoii 4narpauue BBepx rI BJteBo orlIocI,ITeJIbHo rlo-
Jrolr(elrrr.fl BBeBAHoT:i r{oMrrorreHTr,r aror:i! cucreMu. flpu BclrtrltrHe 6tecx lI olr-
Tr4rqecHa.E ToJIIIIa raBoBoro o6paaonaurr.fl BoapacraloT (o rrocJreArIe]'I CB]IAe'

TeJrbcTByror Jrr{Hpru florJrotr{egl,Ifl, BOSHI,rHarOU{Ue B Crler(rpax ss cyg n aroii
{aae), cr{creMa B rleJroM yuo4o6naerc.fl BBeBAe par{Hero cfler(TpaJrbHoro HJIacca,
qro I,I o6t.gcuser ABI,IIHoHI,Ie SS Cyg rro l{ByxqBerlroi'I AI'Iarpa}IMe BJreBo r{

BHI{3, IIO IIaIpaBJreHI,lIO K IOp-flql,IM SBOBAaII TJIaBHOI"I IIOCJICAOBaTOJIE,HOCTII.

Sarerr,r OlrI,IqeCHarI TOJIIqa IaBoBoI:1 KOMIIoHeHTLI yMeHluaercfl I'I OI(oJIO lIaK-
cr{MyMa 6,recHa 1r6JIoEieHIIe cI{creMLI Ha AByxUtsernoii /UIai'paMI,Ie BeCbMa

6nusHo rt rroJro[{eHrrlo qrrcro raaoBol"r Hor{iroHeHT])T, rIplIBcAeHIIoNIy Ha Sln'. 1r.

TpeH uncxo4arqeii BerBu KpIIBofi 6;reCra SS Cyg B o6lqux qeprax IIoxolI{ 1ra

teoperuuecruf.I TpeH oqeHr, crlJrr,Hori BCrIl,IlIHrr 3BeBAbI ruua (IV Cet, nor71a

BBeBAHa.fl cocraBJrfrlotqa.fi l,rrpaer Manyro lloJrb B o6iqelr LIB"rJyqeHurI cI{creIvILI

(iyi, > roo A).
.flcno, rrro Bcg DTtr[ KarrecrtseHHr,re coo6pa[{eHr.Ifl o rIpII]\{eHlINIocrIrI l{e6y-

lXpuOit MoAeJII,I H O6T,0HTal{ TI,Ila T Tau n SS Cyg He saNIeH.rIIoT HoJIltrIeCTBeH-

Hr,rir aHaJIr,rB r{N{eIoUIIIxcfl Ha6rrIoACHIII"I, c IIoNIoIqblo HoroI]oro cJIel(yer no-
III,IT&TLCf{ floJ]yr1p11'o H0BI,IE CBEAE}IIIfI 06 DTflX DPYIITIIBI{D]X 3BC3AAX, I{AI{ 3TO.

6r,uo c4enarro Br,rrre AJrtI ilBeBI( TI,Ila UV Ce[.

Sax.lrrorIerrIre
B aaxrto.rcrrlre cJreAyer cAeJrarr, rrecxoJrt,Ho BatllcrIaFrl,rii, oruocftlllrxc.a fi

MeroAliqecHor:i cropoue r{ByqcHI,Irr DpyrlrlrBHIJx BBeBA.

1. IIInpoHo pacnpocrpaHeHuarr B rracrotllqee BpeNI.s So'ror'retpnuecHa.E
crrcreMa UIJV ttossoJrfler [oflyrlarr, cpar]HrrNIIrJc peByJILT&Tri rlo IaHI-IrI]I pa3-
ilr4qHrrx Ha6Jrrol(arercii. O6r,r.rro tlepexoA or Hairi/loll HonxperrIoI"I {orouer-
plr.recnoir. crrcrcNlr{ K crarJAaprHoli IJBV upouaBol{I{rc.fl ro ar{rlupua]ccKrIM
coorrrolreErrflM, ItoTopr,lo BL]Bofi.arcfr ri3 I{a6IIOAeHrIr'i UOpUa"T rU]nx 3Be3A C

I43BecTlrr,Ir\{ pacuTlei{eJreHlreM Drrejlrr4rt B rrcnpeplJBIlol[ cneltTpc. Ho ncr rrr,r-

HaHr{x ocHoBarII4ii rroJrr,BotsarLctr arrrr{rr }rie coorrlorlleHttfll\,Ill npI,I 06pa6orne
ua6rroTlenuir Honlrx, BCIILIxI,IBaloqltx I,I /\pyi'[X BBe3A c aIIol{aJII;I{l,Ir,I pacnpe-

AeJTeHLTeM DrJepuLlII B cnexrpe. Iloarouy flyrl]tle ilplIB0[I{rb peayJrbTaTb] Ha-
6nro4enr,rli B co6crBeuuor:i (toronerpurrecHol"r cIJCTCIIe u ol(IloBpcucrrrlo I(aBarr,
I(pI{R}'Ie peaKII}III DTOI"I Ci'lCTeIIbI.

2, TIpu [ocrarroBnc creqr.iaJrr,rr],rx na6rroTlenni,i opyrulBHrrlx BBeBA IIeJre-
coo6paaiee ucrroJrrrBoB&r'r, yBr{orroJrocrrbre {ii.rnstpr,r, qeI'ITIlr{poBasnr,re lra6o
Ira orJpe4cJreurlrJe DlUl,rcclroHrrlre Jrr,rnrrl,r, ltrl6o na yqacrnlr Herlpe]lllBuoro cfler(-
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Tpa, cBo6oAHbre or DrvrrrcclroHrrr,rx Jrr,llrr,rir. I4nrepuperirlloBarb ranl,re Sorouer-
pllqecHue Ha6[roAeHr,rr{ HecpaBHerrFro Jrerare, qeM pesyrbTaTr,r IIIlrpoHolroJroc-
Horl SoroMerpuu.

3. Cnexrpo$orouerpuuecxrre relulrreparypr,r apyrrrrrBl{brx BBeBA, }r noro-
pr,INI rrprrMeulrua ne6y;r.spHa.fl llroAeJrb? He I{N{eror Hnqelo o6rqero c rroBepx*
Hocrrlbrr,rr4, a{Sexurenr,rtrrrr r,rJrpr cueHrpo{otoMerpr,rqecKrlrrr,r rer\{treparypaMr{
car(rrx BBeBA. Ecrr.r pacupeAeneulre aHeprr{}r B HenpephrBHoM crrexTpe Brr4x
o6oexros B lxr{por(oM crler(TpaJIbHorll rrHTepBaJre yAaercfr rrpeAcraBrrrr o4noft
rrJ-raHr(oBcr(oft xpunofi , To ecrecrBeHHo noJr;BoBarbc.rr coorBercrBylorqefl rer{-
neparypoir xax y4o6nr,rr\I [a]laMerpoI\{ paclpe/IeJrenrlfi. Ecnlr me npr,rxoAprrc"rl
L,reu.srb cuexrpo{otoMerllr.rqecHylo reMreparypy qepe3 r{a}r{Abre 500-1000 A,
To raxoe rrpeAcraBlreHrlo paclpe[eJle]rrrfl ar{epi'r{rr reprrer nc-snr,rr,l clrbrcJr rr
qerecoo6paaHo AaBarb aro pacrrpeAeJler{ue flpocro B BrrAe rpa{uxa r,rnr,r ra6-
JII,f UI,T.

4. flprane4eunrrfi uuriue aHaJrr{B {orouerpr,ruecnrrx AaHHbrx Bcnr;rlrer BBeBA

runa UV Cet [onaarrBaer, qro ]rcrloJrr,BoBarrr{e He6yJI.flpnoii lrogenu trptrBogr,rr
r.re roJlbno H ecrecrBeHuolry o6rncHelrr{rc MHorr,rx HaqecrBelruux oco6erlnocrefi
orlrx o6texroB, IIo rr troBBoJl.ser rroJryrrr{Tb Her(oropr,re, [pI{Er{IrlI{aJIbr{o HoBr,re
HoJrr{qecTBer{rrLre peSyJrE'TaTDr. B co.nelr c 3Tr4N{ o6crosrelr,cTBo}r BoBHrrr{aeT
pa4 coo6paxenlrii o AaJrr,Heliur,rx na6nrogeulrflx o6r,exros runa UV Cet.
B sacrHocu,r, [poAoJ]]nerrrre HerrpepbrBHrJx $oroareHrpr{qec(ux na6nrc4eHuir
B OrAeJIbHbrX rrr{poHr,rx cllenrparDHbrx yqacrKax eABa Jrr,r AacT HaqecTBeHrro
rroBbre cBeAeHr4.rr o npupoAe BCrrbrrueK, Eoree nellcner{Tr.rBHr,rM rrpeACraBJr.flerc.fl
rroJryrlenr,re sauucerl Bonblrrren B HecKo"TIr,Hux uBerax oAr.roBIleMeHHo trrJrr{, tITo

etqe JIyqUIe, OAHOBpON'IOIIHarI SaIII,ICI, BCIIbIIIKII n OgrIOl"l I'18 SMI,ICCI4OHHIJX JIII-
unir lr B rrpr,rJlclamqeilr Hor-rrlrrryyMe.

5. I4cxo4n rra orrllcaH[roii sr,rure cXel{Lr Born,r[ren BBoBA Trrrra UV Cet,
Molr{Ho olxr,IAarL ranrle aS$enru nperr'renu6r'o llaBBrrrrrrr Bcrrbrrrrxr,r, Kar( LrBr{e-
Irer.rLIe aI{Br.rBaJlerrTHr,rx mr{prrH SMr4ccI,roHrlr,rx nr,rnnfi rr paBHafl IrpoAoJI}I{LrTe.[b-
I-Iocrt, cBeqeur,r-s Hc I u He II. Eo;nsurue aHcrro3r,rqr{r{ Aa}oT iluIIIr, rrexoropblfr
ycpe4HerrHrrr,i cueHrp BcrrLrurxrr, noDTor\ry na6rro4euua ueo6xogr.rl[o rrpoBo4r'ITb
c crrcreMaMI,I, npoHrrrIaloilIa,rr cl,rJra HoropErx rIoSBoJrf er [oJryrJr,rTb cneKTp
Bcrrl,rlrnlr Ba BpeM.rr nc 6onee 20-40 cerc.

6. flpu napalJIeJIbHrrrx cnenrpaJrbrrbrx rr Sorouerplrqecxrrx ua6.nro4eunax
DcrrbrxrrBarorqr,rx BBeBA Nrol,reuTbr eHcnoalrqnr:r Heo6xoAr,rMo {nxcnponarl c rog-
rrocrblo rre Hr,r?nc t0-20 cen. Oco6csr{o Dro Ba?fiHo npr,r corrocraBJleHflr,r orrrrr-
uecHI,Ix I,I paArrorra6;iroqeur,u-r, rAe BeJruqr,rHa BarraB;{r,rBaHrrfl paAIroBclrblrxnra
Aacr BoBMolr{Hocrr, c/{0"11&rrr Hcnoropr,re BaHJrroqe}rr.rfl o $lreuuecHr,rx napaMer-
llax I,lBJlyqaloqero rasa rr o rrjtllpoAe paAr,rorrsJryrrerillri BclrbrxrrBaloqr,rx BBe3A.

Br,rparxaro rry6oxyro 6narogapuocrr, C. B. fh,rxe;rr,uepy, A. A. Eoap-
.ryny, B. I4. flpoHuxy ir fl . tD. Uyrarinony Ba rr"rroAorBopHoe o6cym4er{rre pa-
6orrr, tr4. M. I(our,uony lr P. H. tr4xcar.rosy Ba rpcAocraBJrerrr,re crarr.rcrrrrlecxrrrx
I\{arcpr,raJroB rro HoBr,rM Btsealal,r, A. tr{. O;rsnoBol"r rr A. E. EarnoBoMy Ba rro-
MotrIb B rraroroBJreHr,rr,r rrJrJrlocrpaquii.

,(erra6pr, 1963 r.
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AItAlEMr4fl HAyK CCCP
I,1 33 E CTI,Ifl }i P bI }TCH O?i ACTP O q)?I 3I1 AI D CIT O I,1 O ]] C D P BA'I] O PLII{

Tou XXXII, 1964 r.

TEMTIEPATYPA'I[EP TIJIAHETAPHbIX TYMAHHOCTBff
U PACTIPEAEJIEHUE SHEPTI,II

B trrx crrBr(TPAx 3A JrAIZI,IAr{OBCKUM TTPEAEJTOM

B. II. IlLtottcttt

I{a ocnone Soplryr 3ancrpa, rroJrfrerrulrx AJIfi cJIyrIaE, KorAa Mouoxpouatuuecnnft
rrorox BBeBAbr 3a cnarr(aMr{ I{ I, He I u He II neusetc.s c.Iaorotoii uo c:reneus6uy aar(oEy,

rror(aaaro, qro otrTr{qec}iarr roJrtr{a flJrauerapHrix tylrannocrel,l aa rafiLrauoncntrM IIpeAeJIoM

Tg1 - lQ-t -70-2. 0ro npunogur n roMy, rrro EpKocrHafl TeMrreparypa fiAep trJraHerapHr,Ix

tytranrocreii 7'g1, xapanreprrayrorqafi Beruq[Ey roroxa rrsJryqeurrfl cpaay aa naftuasorcnrlr
crtaqttoM, 6o;mme rrJrrr raraf Ere, itan reMleparypa, nafigenuaa rlo JII{HIrErr He II o6r,r.ImrM

Mero[oM Sanc:rpa. flory.lnsMra orcro[aflecoorr]ercrD]reMe]I{Ay leiln.rfiuorl troroxa trBr]rse-
rlr.rf r.r cnopocrrro y6nnarurrr oro c .racroror,l B o6racr[ 912 A>1,>100 A cnu4ereJrbcrByer
o BoSMOEtrroM oTr(JroEelrr.{rr oT rrJraHnoBcKoro paclpeAeJreErrtr SHeprurr B aToft o6lactn
CneI(Tpa Iopflql{x 3BeBA, IIpI{rIeM c yMeIIbIIIeEI{CM AJIIIELI IIOJIIILI IIOT0I{ IISJI) IeEII.fi SBeBALI

y6r,ruaer rraMtroro 6ucr:pee, rreM aro cJreAyer ua {opuynr,r lf;ranxa.

. TI]E TEX,IPEITATURE OF NUCLEI OF PLANETARY NEBULAE AND THEIR
SPECTRAL ENERGY DISTRIBUTION BEYOND T}IE LYI,IAN LIMIT, bY V. I. PTO-
.nifu.- On the basis of Zansl,ra's formulas, obtaineil lor the case when the monochromatic
.flux of stellar radiation beyond the I-I I, I-Ie I and He II limits varies rvith lrequency as

a power larv, it is shorvn that, the optical deptli of planetary nebulae al, L"- radiation is
tt"- 70-t - 70-2. 'I'here.tore the temperature oI planetary nuclei 7g1, rvirichcharacteri-
.zes the IIux railiation just beyoncl the Lyrnan limit, cxceeds or is equal .to 711s11 -the
,ternperature found lrom l, 4686 IIe II by Zanstra's urelhod.

Tire cliscrepancy betwcen the llux oI stellar. radiatiou and i,he rate of its decrease

wil,h lreqrrency in the region 912 A>1,>1004 is evidence oI a possiblc devialion from
the Plancl< energy disl,ribution in lhis specl,ral region lol hot stars. The radiation llux
of l,he stars clecrcases rvitli clecreasing wavelength much more rapidly than lollows from
t he Plarrcl< formu.la.

Boupoc o roM, B Kar{oii. Mepe r,rgJryrreH[e rop.flqrrx BBeBA Ba JIafir{aEoBcKlIM
rrpeAefloN{ 6rlrsxo x u3ilyqeHuro a6coflrorHo arepHoro reJra, B Hacro.fltqee BpeMfi
He pe[ieH. Xotn pacuerbr MoAeJrer,l arMoc$ep raHr,rx BBeBA r{Merorc.E r{ oHr,r

IIOHaBbIBaIOT AOBOJIbHO SHaqI{TeJIbIIOe OTITJIOI{eHI,Ie B CIIeI(Tpe SBeBALI OT IIJIaI{-
HoBcnoro pacnpeAeJrelrr4.E, cpaBHeHrre rrx c Ha6JrloAeHr,r.aun xpafiHe BarpyA-
HI,IreJIr,Ho. flparur,re lra6JrroAenrr.E crrer(rpoB BBeBA B o6racua ?"<912 A 4aare
.3a npeAeJraMr,r arMocsepbr 3eMlu, no Bceii Bepo.rrrHocrtr4, r4cnJrroqerrrrr r43-3a
cI{JIbHOIO IIOrJIOrqeHr,r.fl raraHTr,lqecH],rM r{e?fi3Be3A[rbrr,r BoAopoAoN,I. fIoSTor\{y
ocraroTcf paSilI.IrlHoro poAa r(ocBeHrrLre t{eroAr,r r{3yqer{rr.Fr xapariTepa DToro
I,I3JIyqeHI,Lfl. OAIrlrlr r{B }rr{x .flBirfleTc.fl cllaBHeHr.re .rrpI(oCTI-roI,i r,I IIBeTOBofi TeM-
neparyp rrJrrl rrcrroJrr,BoBaHlrbrfi HeAaBHo Aruepou u SaHcrpa [1] uetoA onpe-
,qeJleHrr.fl flpltocTHLIx TeMIrepaTyp, oTlroc.fltrtrr4xc_E H paSJrrrcHbrM yqacTKaM cfleH-
Tpa 3BeBAr,I. Ponr $unsrpa, BbrAeJrgrouero r,tBJryqeHl,re SBeBAbr B pa3Jrr4rrHblx
.rIHTepBaJrax AJrrrrr BoJrH, a Ba oAr{o rl poJrr, cqeraurxa r!otouou, rlrpaer laBoBa.E
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o6oflosxa. oHpyr{arcu1afl BBeBIly (u"uauetapHafl ry}{aHlroctr,). i\{omHo lroxa-
Barb, qro uoryqeHue c 4rnnorlBoJTHBI Hopoqe 223 t\ [orJrolqaercfl B ocHotsHo]r
proualrr,r He Ii, a r,IBJIyqeHrIe c 4rlruoii uorrt u, 228 A <i, ( 501r A - uefirparr,-
IrbrMlr aroMaMr{ reJlr,r.fl. Bo4opo4 )r{e I,IoHrIByercf rlpanTllqecxrr roJrbxo rla.r{y-
qeurreM, IraxoAflrrllrMc.rr B r,rurepBaJle AJIr,IHsoilH9l2A>I>504A. Bcooreer-
crBlu c DTtr4M, ec.fl o6rac1'L cfiexTpa aBeBAbt aa.nat'illattoBc]tllM lrpe[exoM A-e-

rrrcr Ha rprryqacrHa: 912A>fr>504A,502rA)[>228 Arr ].(228 A.
CseseHue aror{oB H I, HeI u He Ilgaernu$opuaquro o6 lrany.reHlll{ 3Be3AbI

orAeJrbHo B r(air{Ao\{ r,IB yfiaaaHHblx BbIIrre yqacrltoB crlenTpa. B 4ansuelirueu
pa3ilflrlFlbre xapaHTepr{crr,rHr.I, oTHoc.EIqI,IeCfl H er}4x{ I{HTepBaJIaNI AJI}IH BOJIH1

6ynerrr orMerrarb coorBercrBeHHo ol{Hr.m{, AByNIfl rI rpeMfl IxrpI,IxaMI,I (T' , T" ,

?"', "t'0, "t'0, T'o', F'0, F'o ra t, A.).
1. Cornacuo o6utrenpur{flroMy B Hacro.flrqee BpeM.fl rrpeAcraBJreHIIIo, retr{-'

rreparypa r.rBryqeHr.r.s BBeBA 3a nai,ilrauoscxl{M rlpeAeJIoM pacrer c yBeJll,lqeHuer{
qacrorbr (T*>T'>T'), r. e. rIo Mepe repexo4a n o6nacrlr Bce 6onee n 6onee
BbrcoHrIx cacToT BrIJroTb Ao peIlTreHoBCKorOl,lsflyqeHu.flI4MeeT MeCTO OTI{rrOHe-

Er{e oT IrJraHr(oBcnoro llaclpeAeJreHl,Lfl B cropoHy yBeJluqeHurl IIoToKa IISJIy-
areHu.fl aBeaAbr. Tartoe [peAcraBJreulrc 6aalrpyerc.rr Ha olpeAeJreu]Iflx re]Irrepa-
rypbr .sAep rrJrarrerapHblx ryr{auHoc:rer,i lrero4on 3aucrpa (l-ft rr.reto4 Saucrpa,
npr{Merrer{}rbrrt x rununu H I u He II) I,IJTI{ MeroAou Au6apqyM.rlna. Ocrano-
Br,rMcJr r(opoTHo Ha arl,Ix reMleparypax.

B ueprort c.lryqae (uerog Sancrpa)"uolryqaeMLre flllr{ocrrrlle reMneparypr,r
raryceHlrfl Ba cr{aqna}ru H I (}, <912 A) u He II (t < 228 1\) n eHaqnremnori
cTerIeHrI SaBI{C.ET OT OIT}IqeCHI,IX TOJTITII{E Tyr{aEIlOCTr{ T0 rI T0 , r{OTOpbre,

roo6qe roBopfl, Her{atsecr}rr,I *. flpe4uotarar{, rrro ryManHocrs rIoJIHocrIrIo
lolJrorqaer Bce lrBJryareHrre sBesAbr riax 3a cxarrxoM He II, Tar{ I,I 3a Cr(aqrio\{
II i (ti')) l, io) 1), rurr roJrytlnslt rruxrurli npeAeJlspnocrHr,ix rer'Ineparyp
T ri'rn lr 7'n,,n. Otuocl.rr'enrno ,'r' raxoe rlpeAnoJrolr{cHtre crrpaBeAJI?rBo,

rroroMy qro BoHa cBerreun-a He II, r(aK npaBr,rJro, ua6nro4aerc.fl rloJllrocrllo,
r. e. paBrvrep arofi BoHLI Menbrlre paaN{epoB nceil ryr'rauHocr}I. Ilocrolry 7-i,,
6nr,rexo rt pcaJrbr'ro\.Iy BHalIeHr.Irc T'' . tlr'o xacaerc.fi olrflqecnoir ronrqra aa

c6aqliaMrr He I lr H I, ro na6rrogeulrn rroxaarJBaror, qro oHa Meltblrle eAIl-
HIII{J,I, OAI{aHO }IaAC;IH}IbIX I{O.lIllaIOCTBeIlIIbIX OqeHOK He CyqeCTByeT.

Bo rropon crytln. (uero4 Au6apuyuana) oupe4eJlfiella.rl reMrreparypa
,rBJrflerc.fl rlneroaofi reMreparypoii, xapaxtepuayrouleir nemoropr,ri'r cpe4ur'rri
HaKJIOH IIaAeHI4fI trOTOHa MOHOxpOI{aTI{qeCI(OIO U3flyqeHufl SBeBALI C SaCrOroii
B o6Jracrr 228 A<?v <.9124. ConepueHlro oqeBI{AI{o, qro ITaHJIoH ator 6y4et
Mr{HI{MaJrrrl{brM, a r{B0roBafl TeMrreparypa 7" uaxcr.rl'tanruoti, B rlpeAtroJro}He-
HtrU, qro x'o>7. Taxlrlt o6paaol,t, Har( B rIepBoM, TaIt I,I Bo BTOpOIVI CryqaAx
otrpeAeJr-freivibre reMlleparypl;r, a TeM caMbrM I{ [oflysaeMoe paclpeAeJreHlre
3treprr{I{ B cnexTpe aBe3Ar,r sa IarfltanoBcx[M rIpeAeJIol'I, B oqeHb clrJrrnorl
llepe SaBI{CflT OT TOIO, HaCI(OJIL(O IpaBIIJIBIIO npeAIIOJIO}HeEIle O TOM' qTO

t't 1. Ecru cro ripollnoJiolneurlo IreRepHo, To I{cpaBeIIcrra T"' } Zi,rn lurr'r

7"u,o-.) r,ri,, nuxaxor,i lln{opltaqur{ r{e Aalor.
tfro6rr ucmilroql,rrr HeonpeAeJreHlrocrr{, cBrrBar{rrr,re c olrl{sec}ioll TortquHol'I

TyMaHflOCrU, rlyH{HO nr,r6parr, o6sextu, AJrfr r(oropl,rx T; saBeAoMO 6ilr4Bno

r( eAr.rurrr{e nnn 6onr,ure Hee. Cpe4r flJraHerapr{brx ryMalr}rocreii Tafiue o6tex-
rbr HelrBBecrurr. O4uaHo cpel(rd 4u${yaurrx raBoBr,rx ryruaHr{ocreir llllerorc-g
Ta6r{e ryMarrHoc.rr,r, noropr,rc HerrocpeAcrBerlr.ro rpaHuqar c reuuoll natepllei:l

* (Dopua;rr,ro, Tcilrfleparypa, olpeAeJrtrepiafi rIepBLI\,r NrcroAoM Baucrpa, ,rBJIflerctr
qnetouoi.i rcrraleparypoii, Tart nan MCloA oolloDarr lra cpaBr{er'rrrrr rrrrcJra r(BaEToIl, rr3,rryqae}rl,lx
,rApoM l urTllnaoii 

'o6,uacrr.r 
clcl{rpa. lr 3a raiiMauoBcr{Ltr[ []leAeJroM. Oiluarto, flocRollr:{

qircJro ntsirrrrori, ll3JryqaeMoe I'opr.rcr:i alreaAoii B BrrArIMor"r o6lacrrr cfler{Tlltt, o'reH}, c.rafuo

BaBlrclrr ot ?.,. (lrancirMyt[ Ira.nyqeflrfi rraxo;(rlTcrr I o6nacru rraiiuanoaclroro cHtlrlna rIJrrI 3a

t16r), ro ,,^,,Erpoocr,rr" ror,rnoprrypa rlrrrxrtrvccnrr flBJi.E('TCfi Rprtoct t'toit tcn,lrropa'rypoii,
oTrroc;rr{circR n o6.'Lncrtt ).<gl2 A.
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xorfl 6r,r c oAHoft cropoHr,r, a ETo ynaar,rBaer Ha ro, rITo ria6firoAaeMbrfi paar{ep
Tyr\{aHr{ocr}r 6.u[IeoH K pasMepaM rroJrrloii soHbr I.roHr,r3aqr,lrr no4opola. flra
aoa6yxr4aroqr4x BBeB/,( rrMelrHo raftllx ryMaHrrocreli C. E. flnxensnepoM rrpeA-
JT0II{eH MeToA onpe,r{eJlelll{fl T" to oTHoIIIeHI[Io paAuy0oB aon norUrsaqnfi
IIe II u H I t2l. Sror ruero4 Aaer rer{repar),py, r{oropa.s ro cBoeMy Suauuc-
'cnoMy crfbrcJry r,rAeHr[rr]1a reMrreparype, onpeAeJrr{eir,roir{opmynoli Am6apqy-
r{flHa, rrocxo.rrblty rr ror rI 4pyrort r{eroA ocHoBa}IbI Ha cpaB}IeHLItrr ItoJlllqecrBa
dBalrroB, rrsJryrraeMr,rx euee4oii 3a cKaqriaMr.r Ife II u If I. Ilonyueuuafi s ltZl
r{BeroBa,q rcMrreparypa aa natiuaHoBcK}IM cHarrHoM AJrf{ SBeBAr,r 0l ori oxa-
BaJracb oqcrrrr r.rr,raxo.r.i: T"<21000", n ro upcMfl Han flpnocrrra.rr reMrreparypa
Ilaflyqeflr.fl n roii nie o6tacru cleHrpa cocraBJrrrer [prrMeprro 50 000". Cnexr:-
llaJlbEble na6tro4eulrfl TyMaHlrocur Opuoua (oco6euuo ee qeHrpaJrr,Hoii .ra-
crr,r) xnrmorcrl rIcItJIIoqr{TeJIb,.ro rroJrHbrMr,I Ir Becrt{a rorrurrllll, uoarouy o6e
Tel{rcparypLr onpeAeJrflrorc.fl AOBOJTLHO yBepeHrio. Sror peay.nr)rar Mo}ilHo
llrrrcpnperr{poDarrr /lBorrno: nr6o norox I{BJryrreur{rr 3BcBAr,r s o6racrr,r 100 A <
< l < 501r A y6r,rsaer HaMrroro 6r,rcrpee, {e1{ Dro crreA)/cr lrB BafioHa flnauxal
nn6o uenoclleAcrtseullo aa ilaiiMauoBcnrrM rrpeAeJrolr (50zrA --9124) rr,nrcercx
crrnr,ur,rii raa6r,mox r,iBryrieHtrfl. I{uine rroxaBaHo, rtro coBeprreHr{o auaJrorr{q-
Hafl ltapTrrua IroJryrraeTct{ u lI,Jrn ,rAep IlJrarreTapHrrx ryuanuocreli.

2. I4elyuerilre BBeBALT s nro5oM crrexTpaJrbrroM yqacrxe MoTrter 6r,rrt axnlr-
BaJIeHTHo r.{BryqeHr,rrc (n rom }He yrracrne cuexrpa) a6colrorno qeprroro reila
c onpeAeJlennori teltueparypor,i nn6o no r{oJrrrrrccrBy uBiryqael{oit aHeprl,rr,I,
Jrr16o,uo rrr{cJry HBa}rroB, rI,t6o, uamouel{, ro BeJILIqT{Ho cpe4ueli DI-IeprI{rr nsau-
ra. Otcro;1a IrBJtytlglllta BBeBAr,r B r{a}r{/(oM rra yraaaHHl,rx Bbrrrre rrHTepBaJroB
,IUrI'rrr BoJrH tro}ItHo oxapanrepr{BoBarb, uo npaiiuerl Mepe, Tpervifl TeN,IrIepary-
paMr,r, rro5r,rc ABe rrs rll,rx .fiBJlrrrcTcrr HeilaBr{cutlLri\[Ll. Ilepcxo4 or orl{x reM-
rreparyp n a6conroruoMy pacilpeAeJrelrrrro Drreprtrr4 B crreHrpe sBcsAbr He rrpeA-
craBrrfler rpyAa. o4r"raHo, xan 6y4er Br.rAHo ua Aantueiilrero, qeJrecocl6painee
rroJrrrSoBarbcfl He reMrreparypaN{I{, a IIapaMeTpaN,II{, HcuoCpeACTBeHHo xapaH-
TepI{Byrour4uu a6corrorr{oe pacnpe/IeJreHrle Srrepr!r}1 B crreHrlle 3Bc3ArJ, Ha-
[plrx,re]l sHarreH[rrME MOHOXpOMarr,rqecxol'o floroKa B HaqaJre fiarriAoro cfreltr-
paJrlrHoro rrI{TcpBaJIa Fn, Fo w Fo Lr BeJrLrqLrHaMti ttr', a" u cf,"', xapariTeprr-
syroqrrMr{ 3ar(oH r.r3MeHerrr4fl tloroHa c -racrorofi B DTr{x r{HrepBaJlax. By4enr
cqI{TaTb, aITO rIBMeHeHr{C l{olToxpoMarr{qec(oto rroToHa uSJIyqeH],rfl 38O3/{br
c qacT oroii Ba KaInALJM cxaqnoM rrporrcxoArlT rro crerreuH6my aanouy *

F".- F.o(,/,n)". (1)
flapalterp o, xapaxrepnayroqrar,i 6ucrpory rrgMerreHl{.s rroror(a c uacrorofi,
r{oir{er 6rrts HaH orpr{qareJlr,H6lM, TaH r{ rIoJIo}Itr{TeJrbHrrM. 'Ior4a HoruqecrBo
L"-xoauron, [orJrolqeHHoe BoAopoAoM B TyMaHrIocTr{ 3a e[rIHuI{y BperreHl{,
paBHo

I ,81 -' __, z,zL

5ft-, 
o" )ra'Ldr+tr;\(t

11
r4e R.,.- paArryc BBeBIIT;r tr fr : r,/v6. Iepnoe cJraraeMoe oflpeAeJrrrer qncflo ilo-
rJrou{€rrHrrX r{Ba}rroB c A.,rnuor,i BoJrHrJ 912 A>t>503 z\, Bropoe cJr&rael{oe -rrr.rcro rorroqcHnLrx ltBar.rroB c 4uruor,i BoJrHbr 50zr A)fu)228 A. llocHonr,xy

"';'> 1, ro Molr{Ho cq}rrarrr, rrro [B,rryqouwe c ],{228A uornoulaerc.fl rrcxJrro-
qI,ITe.irLIro aroMaMI{ He II. R 4anr,uer:rruet{ I\{oH{rro l{r{err, B BI,IAy, sro

,rnu'#{t-,

(s))

I rt - ,

\ ,',,u-'

-a'a, ,

(1 -, 
u )=t

(-'
I tt -. 

'01 .r-t n1,rr to.= 3I'
O, .) '
J ./. - rrPrr Ti) = I

rrpr4 ro < 0,3.
d' Pac'rott,t uo4e,rrerir ropnq,ilx 3ucal(, IlLrrroJrrrenrl],re Au4cpxr,r.u.,r, lror{a3r,1}aror, rrro rrB

.fiyqe[rrc Ba cr{arrRatrir H I lr IIe I xoporro [I]eAcraBJrrrercx diopuS,;rar,ur .r,rrrrrr (l),',

tJ I



tluc,lro 6anrueponcnrx HRauron (nnnmuaa II r(oHrllHyyu), ualy'laeillbrx ry-
MAHIIOCTbIO B EAIIHIIq)I BPET'IE}III, PABIIO

D

tmt,''-! 11,2. (4)
lt\ 

0

3geCr, -flB- ua6rrc,qaelmtil IIoroIt OHepII{u Or sCeir ryIvIaHHocTII n nuirlut Hp;
r - paccrofrHLle 11o ryNIauuocrll. ttoa{Slrqlte:ur 17,2 i(aer__orHoIIIeHI{e qIIcJIa

,"."-6uruoncpoBcItl,Ix HBaHroB It cuclly HBaHroB B JII'IHI{II HF13]. flpupannnn

relepb (2) n (t1), riorysu1,r Ar-tr orrrqecru rosnoi,i ry1{aHgocrtr 1to .-<O,a; :

1,81 2'27 ,,!

t,,f. \ .t'' ttl:r-r-U,101)".f. \ 7""'Irlr-3P,t Fpll) t. (i)
i i "*,'o

l3r,rpasun 1l 
'./9 

uepea na.6lroTlaelryro $orouusyaJrbr{ym BeflrcrHy fl[pa n1p,..

eIO Tetrleparypy 7,,,, (uoCre4uaX NIO;I{Cr 6r,rtr, neCr,ua nplI6numeUnOfi) II paC-

cro.sHue Ao ryr{aHHocru (crt. l1r), crp. 44, /r5), !I}Iee}'I

''!,, a - i, t . 10:. l,n'1"'i,u 
l1sttoll'1tu (ij)

lrio

Vpanuerrl,re (5) .ne;nur B oclloBe IIepBolo IIeroAa Saucrpa, npuIIeHeI{HoIo__It
uoliopr4y. Airalornqlr,ru o6paaou uo,uyuarorcx ypaBHeHr{.rr /{nrr IIe I u He I1:

2. 11 ..:

"i,p'. \ r:'1" 3 ar : 1,115'10:' 1".. t= #* : g, (7)

i' ''l "+Q
J,,.2

It,!\r,,,,,-rctr=35,j O,fr#-, (B)

i
Oruoruenne slrclta l(BarrroB, i,raflyqeHHbrx B JrrrHl{rr }" 447 1A, n o6qernty qrrcJry-

penolt6uuaqrari Ife II re.sro ua [1]. Bepxnuft rpeAeJI lIHreIpIIpoBarurn n (B)

,rprrrg paBllbrr,r 5 lra rex coo6parxeuuti, uro 1rpr,r-qacrore v>'5vi' uorroqe'
ulre Hnauror o6ycrourrlBaercfl ylxe rre rIoHaMlI He II, a BIJcoHoI{oHI[3oBaH-

rILrMrI aroMaMrt /lpyrlrx DrIeNIeHTon, OtgocuteJrr,Hr,re lIHTeHcIrBIloctlr nlrunii
o (7) u (B) 4orlnnu 6r,rtr' r'InrerpaJrbEr,rr'Irr AJrtr ryMaHHocrrl B qeJroll'

I)aa4erun ypaBHeHI,Ie (7) na (B) r{ trllurlllMa.fl Bo BITIIMaHI{e, qro

r'r' t r'r<(2,21)"",

orleHrrM nepxunii [peAeJI Alrrr "c'o: 
b

^r'^ << tn.ls 2.21\"" ','r" 
\',1.,,,'' 

-' 
""

' t,, 2,2tr,.q 
.\, t,,',.8 r!,t

Arra.uornqur,ru o6paaou rIB ypaBHeHuIli (5) ,, 1t7; ,u*o4rr*,

(e)

(10),

(1 4)
'r.. o r_42

ll/
.\-lnr,, 1,,., t ,\"c'r=m

B'ropoe yIlaBHeHLre Sancrpa (uerog ue6ynur) {axtuuectlt rrpeAcraBJl'Eer

co6or,i o*"r*rrf, cryuaii ypanireulrx DHelIl'eruqegxoro 6alanca' SaIIIICatrIIOIO

4.ua cnO6O4HbIx OJIel(rpOHoB ryMaI{HocrII, I'I oBI{aqaeT, qTO Ho.rluqe6rBO DHepIIII'I,

noilytraelroe Cno6o4urruI{ DJIeHTpoHaI{L{ np14 IIOHIIsaqIII'I BoAopoAa? paBIIo"



3Heprr,rr4, Br,rcBeql4rBacr'rorl TyMaHHocTbro B SanpeqcHHbrx JrrrElr.gx. B 6olee
o6qeu BlrAe ypaBr{enue 6ananca AoJr}r{Ho yqnrbrBarb ror SaHr, qro B peaJrb-
HbIX TyMaHIIOCT.flX He BCe USJrSrqgH[g IIOIJIOr.rIaeTC,fl BOXOpOI{OI{; TaH, OCHOBT{a.E
aracrb u3ryqeuurr Hopoqe 5011 t [orJrorqaerc.E aror{aMr.{ He I u He II, a uo-
cltoJrE,ny rroreHrtrItaJrbl IroHr{Bar{rrrl nocJreAHr,rx }rar{rroro 6o.nsue, qeM y BoAo-
poAa, ro cBo6oAH6re oJrelirpoHbr ryMaHrrocrr,r, ecrecrBoHuo, 6ygyr noryqarr)

.MeHbrllee HoruqecrBo sHeprr[rr, qe[.r 3ro cJrcAyer rr3 ypaBr-reuun 3ancrpa.
I{polre roro, He Bcrr aHepr'}rn cno6oilHr,rx DJreHrpoHoB yxoAr,rr na no:6ynr11enue
Balrperqerrullx nnslrli: AoBoJrbHo Bar{eruyro qacrrr arreprurl aJrer{TpoHbr co-
xparrflror BrrJrorr, Ao t{oMeura peHou6uuaqr,ur (cpe4nafl Drreprr{r{ aJreHTpoHa,

penou6r,runpyrcqero Ha rrl]oror{, cocraBJrrrer rrprrr\repHo 0,52 "rrltT"), uacnu

Eueprurr olrlr rellrrror npu cno6o4uo-ceo6o4ru,rx rrepcxoAax. Henoropyio [orro
cuoel:r aHeprlrlr BJreKTpoHL,r, BoBMoir{Ho, repnror rax}r{e r npw" Heynpyrlrx
croJrr{HoBeuntrx c HefiTpaflbHl,rMr{ aror{a}rr,r BoAopoAa. V.rer arux rrorepb
BCTIleCaerc.s c IISBe0TITLIMII TpyArro0r.trrlrl{: OHr{ CrrJrr,HO BaBIrCrrT oT cTerreHrt
r{oHlraar{r.rr,r BoAopoAa, r(oropyrc Nro}r{Ho or{e}rl{Tr, ToJrbr{o Becr,Ma rpy6o, u erqe
cllJrbr{ee BaBrrcflr or BJrerirpouuoi,r rel,rueparypbr ryrraHrrocrrr (cu. ra6r. 6 n
[5]). OguaHo Bo Bccx cryrranx, r(orAa 7.<16 000'u n(LI I)ln (I]II)<10-3,
DTII floTeprr lrecyrqecTBer{Hbl.

flonna-g EHeprr{,fl, rro jryqae[,Iatr EJIeHTporr]rr,rvl raBor{ TyN[aHHocrrI nprl
Lrour{Baqr.rr{ H I, He i u Ife II, panua

Enr -, Ev,,t * Et"rr - lt.(u',,Ny, -l-,ul/rr"r * vu'Iy'g"rr), (t2)

rge Ei - o6rqa.n Errellrrrfl HBatrroB, rrorJrorqeHrrr,tx AalIIrLrlI collror{ aro},roB,
u IVt - coorBercrByrotqee qrcJro anroB norloulenuii. ,(na cJlyqafl T; < 1,
r; < 1, Ho x': ) 1, uupalricHrre (12) aanr,ruercri:

1,31 2.21.

4nR).{v'or',,F. \ ,"' 'd* 1 0,16Cv;ro,ri i ,'"-3 rlr -l v'ur'o-F'o
-l dti't I

-l- vo 1o

Benraqzsnr g, F u y oflpe4eJrflara, 
"ooruercrBerruo 

ypaBrrerrr4flMrl
z (B). ?lcxrlosuB rra (13) uaparraerprr .Fo, troilyqr,rM

4nR'{voal(, - o,roell +) I'H r]+

r,i,o[],: #r o,loe :;- ]r ,,'rl#+-,]]
LJ'

llorepra Drreprrrn aJrexrpoHr{oro raBa Bbrpaar'rlr qepeB noron aneprrrr{,
or tyudnrlocrrr B Banpeqer{Hr,rx .JrrrHr{flx n n ruuun HB:

mr" () Fi -l tl,2.o,bz ], m,3 r) ,
\; z tl\fi I

rAe r - paccrofrrrpre Ao ryMarrEocrrr tr

d. _ 1,37 + b,z!!!,q e 44loo,o, ",_ ,rk , .rr_ 
\

Bropoe crralraerloe n (15) rpe/lcraBrfler co6orl ocraroriHyro aHeplr,rro aJier(-
rpoHoB, pexolr6lrrurpyrcqr{x H& }rorrbr H II, He II ir He III, l,r EHeprr,rrc,
repf eMylo nprl cno6o4uo-cno6o4nr,rx rrepexoAax B rroJre rex ,fie r,rorroB.
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2,27

\ {'-, ac -i,
5
f .,tt ,/ \

\r" dr - lt, (v,,a * vnp * vof)|.
Lt

(t 3)

(5), (7)

(14)

u4yquii

(r5)

(16)



r a, f,
v.rrrrbrsaR, rrro 2t, : n,. 

),;;-, 
.n. 

),,,, 
cyrlrlaprran rlrtlcrtclrt-

Irocrb Icex Banpeq,eHHr,Ix luHnfi, Br,Ipa]Hcl{}Iafr B eAlrul,rqax t'IHTeI{cIlIlIrocrrI

IlIHuu H, , II0JIY{II}I BMecro (15):

t1nv2I,'p()+ -l- 3,0 #--rr)

Ilpupannnn renepb (14) t (17), nonyullM Bropoe ypaBIIeHI'Ie Sanctpa (rraeto4

re6yrurn): 
1,81 2,2r

[ 
(, - o,7o +'#) #.-, ] 

* 7,solff;l#..0,16e 3 -, ] *

,.' ... 
1

, 7 t*o"''l' r
1- 4,00 H I+- -r | : {,68.r0-2(}+ 1a,offia) (r8)

, 
"u L 

i *o,,,_L ,1, I

B ra6r. 1 garorca'r*^n"rr" Beilr{qtrH

l*ud'
a_ d

"-jru-Ldx

1,675

' 1,600
L,5r5
!.,440
L,372
1,315
1.,260

1 ,275

-6
-7
-8_o

_10

-tl
-,t2

<-12

1,185
t ,160
1,[40
r,120
1,111
1 ,100
I ,090

tr -LA:'-
tl

(17)

t , 195

1,168
1,142
1,1,25
1 ,1.11
I ,100
1 ,090

Ta6rrqa 1

t,

+1
0
4

,

-11

-5

1.,445
1,405
t ,360
r,325
1 ,290
1,225
I ,2?t0

'1 ,195

3,45
3,00
2,48
2,00
I ,65
1,45
1 ,33

1,245

1,r70
t ,l5l
1,{36
1,L20
I ,l:Ll.
t ,100
1 ,090

nprr pasr{r,Ix sIIaqeHILEX napaMerpa u, a[IfI I(a]I{AOIO ClleltrpaJIDH0IO I4Hrep-
nara (,4'. A', A'').

B ypanueuue (tB) Bxo4rIrl'ptr HeilBRecrllrix llallax{erpa &', a" Lr a"'.
Ecnn 5ir r{3MeHeH}re ilroHoxpoMar[secnoro rloroxa 3BeBALr c qacrorojt 6r,rro
npr,rMellgo oAr4uar(oBo B& r(a?r{/{i,rM cfiaqr{oM, To r{oi{iuo 6r,rno 6r,r olpeAeJrI{rr,

rre66Top00 CpeAHee BHarIeHI,Ie flapaMerpa a. Otr1naHo, 6epn r HaqecrBe (IlyJIe-

noro> rip1r6;trrrnaerrrt Bar(ou r,rBlyqeuu.s qepHoro TeJra I'I rrpeAcraBI{B upn6nraxierr-
no rfynxquro lfuanxa AJIfl arl,Ix yqacrKoB cIIeI(rl]a t!opgyrauu ruua (t), ui,t
Br{Ar{t[ (cu. ra6n.2), uro BuaceHue napaMerpa a oqeHrr clrJrbHo I\{elr.rlerc.rl npII
lepexole_or ol(Holro cr1aqna H I(pyIoMy. floarouy oilpeAeJIeFII{e cpeAHelo

Sgaqelru.fl aI I-Ie IIMeeT CIILICJI& II NILI BEIIIyII{A0Hi'I SaAaBaTb BHarIeHlIfl AByl\{ II3

arr{x rpex napaN{erpoB. Orcro;1a rrouflrno, rlro ecilu B rr3JryqeH}Irr 38etsAbr ecrb
HaI(Oe-TO OTr(JrOrIeEr,Ie oT rlJrarrKoBcrtoto pacflpeAeJrerrfiff, To r{oJrlrr{ecTBer{Eyio
.oqeHI(y DTOIO OTnJIOHeHI{.fl AaTb }reBoSr{o}HHO, IIO XapaI(Tep oTI(JIOHeIII',ItI 

'

t7'



".10 
,, 'Kl

r. e, cooTHolIeHI{e Me}r{Ay BeiluquHol,i rloroHa I'r cHopocT},Io y6LIBaHUfl ell0
c qacToToia r{nrr, ApyrrrMrl cJroBaMr{, cooTHorrreHrre Me}HAy ,rpHocTHoii I{ IIBeTO-

Boli reMneparypaMlr, 6yAy, EcHbI.
3. B xa.recrBe rpr{MepoB paccMorpuu noa6yrxAaroqrre rApa ryMauuocterl,

repeqr.rcJroHHr,rx B .ra6;r. 3. TylranROctl{ Ctreql{aJlbno nr,r6paur,r C paelr,runoft

Ta6luqa 2

1,6.16-it
1 ,6. {g-ro
2, 5 . l0-11
2,3. 1g-tr

Ta6nurIa 3

m
(16,5)

17,4
11 ,6
ll ,4

31 ,0
22,0
13,0
6,0

13 000
1B 000
15 000
10 000

orerrerrbro roa6yxgeuun (cn. oruoruouue Ia6s6 lIHr), B arofi xe ra6nuqe ga-
rorcfl Bce neo6xo4uurre AaEEbre ra6rrogenufi. finrerc4nuocru $u.anfr.

I.
14a11, I4aat, 2* " T" Barrrbr r,re [3], BHaseEE.E rroror(oB B JrtrHutr HB -. ?']I"

tP

ua [6] r{ BBeaAHbIe Berrrrquubr flAep - IrB HaraJrora [7].
Peeynr,rarur sbrqrcreuuiA flprrBeAerrbr n ra6n. 4, B cror'dqe 2 erofi ra6-

Jrr{qLr Aarorc.E rrr{cJrerrubre BHasetrufl upanoft qacrn ypaBHelrlrfl (18). B rperr,eM

t'o | ,*.,,.,,"
T 

l":ll-(,;l-

I{crrpaBJleH-
IlOe A"'

llr{a're}rtre
JIeBori qa-
crr(18) 0

HI,IM

B'{-lv,
"fl

2440

3242

689{

IC 418

0,74

0, l-r9

0,33

0,L7

<2,7

<2,3

<0,8

<0,3

,32-0,35

l1,r':ffr,s I

tilol.{,,"- -t,o l<0,03
It,,---z,o I

| 1 
.,' :-1-0, '; I

*tll/, a" -r, J l<0,06
| 
(,-:-s,o 

I

l l.z':-J 'o I

56ll rz'--6,0 l<0,tts
I t,,-:-ro,ol
I l. --4

-l \a":-rz

0, 5t

0, 03{

3,3.10-3

1l IIBB. ltDhrMcElfi o6ce,)Bar., r, xxxII

j\ lrt 2J,. I],j,A

Ta6ntrqa4

rfrillroyl P
rlacrul I o
(18) | "EIH

2440

689 I
IC 4,i8

0,033
0,049
0, 080
0,0115

0,87
0,48
0,024

a':]-0,8
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u qerBeproM cToJI6IIax trprrBeAerIbI 3HaqeHlrrr saEcrpoBcltoii reuneparlpbl 7'11g 11,

BBflrbIe r.{B [3], ]I [prl6Jrr{HreHHrile BHarIeH[fl IlapaMerpoB a', a" u a"', ooo"t'
BOrCrByroqr(e rrJraHHoBcnoMy paclpel{eJreHl{Io BIIeprr{u [pI{ erol'l tentnepaType.
flraunoscnoe paclpeAeJreHr{e BB.Ero B r(aalecrBe HyJIeBoro upr6nuxeuux.
C euruu BrraqeHIlrrMrr a', a" v. a"'uo rpopuy,nau (10) u (1{) roAoru{ralibr Bepx-

Erre rpaur{r{u Arrn "tov r'o ltlo (cro.r6qr,r 5 u 6). Hnntn.s.n rpanuqa ti lri
Morfier 6nrr upuuara panuoft HyJIIo, CootsercrseHHo AJItr IIpeAenbH],rx BHaqe-

uufi otuorurrrro lull'rn rrog-Lgb1,,:,pe/cnz.cek _
CCUTAHI,I MAI{CI{MAJIbHbIE I{
MIIHIIMAII6HbIE 3HASEHU,fl
lresoft sacru ypaBrreur,Ifl
(18) (7-fi cro;r6eq). Cpan-
r-rrIBa.fl MelnAy co6oli nern-
rrunbr B cror6qax 2 u 7,
Mbr BuAuM, rrTo \JIfl nep-
Bbrx AByx rynaunocreii
(NGC 2440 a 3242) npr{H.rr-
TbIe SIIaqeHI{f napar{eTpoB
a' , a" u a"' He y4oBJrerBo-
pflIor ypaBueulrro (18). Pac-
xolr{AeHrre r{eir{Ay 3}raqelIu-
eru upanori qacrr.r ypaBHeH[.rI
(18), nuuucJreHHr,rM tro Aarr-
ur,ru ua6.nrogeHlrir, lr Teope-
TUqECHI4M BHAqEHUEM ETO

Jresort qacrr,r Molr{er 6r,rrr
o6ycronreuo AByM.E trpurrrr-
HaMlr: nlr6o ypanuenue (18)
He yquTr,rBaeT BCex rroTepb
oHeprr{r4r cno6o4lrr,rlrra arex-
TporraMpl Tyt\{aHtrocTl{, tv6o

t,i,5 /6,0 /5,5 1 5: s rrp efinaJro?r{eHr're o trJraI-rKoB-L= ' , , ; cKoi\{paclpeAeJreElll{AHep_IZB i0+ g/Z _ A,i ,rrr, 
"r.r,rpe 

.sApa HeBep_
@rr. Cxelratuqecfioe paclpeAeJreur,re aueprritr aa Jraii- Iro. Pacclrotpuu cHasaila
MaEOBCI{rrM trpeAeJrOM .B.Ctre(Tpax EAep qerr.rpc)i nra- nepBvlo BoSMO}I{HOCTL. T4A
Eerap.Ebrx rylranlocT cii (nvnxrrrprr,re xprrnne). Cl.nom- - ^:.- " . _
Errlrurr rr,rEr,rr,nor, ,or,rrorl ipyrrurlrto B,'Atri ri"ooioroo BCex HeyqreHHblx rlorepb
.uepuoro rerra rrpr reMtreparypax 20, 50, 100, 200 ; cytr{ecrBeHEnrur'r uoryr 6rrrr

rpaAycoB TOJII,KO IIorepI{? I4MeIolqI{e
Mecro rrpr{ Heytrpyrr{x croJr-
HrroBeHz.sx eJreHTporroB c

EefirpailbubrMr{ aroMaMr{ Boi(opoAa. ol.euuru ux Beruq[Hy. tr{cxo4.n ua cpe4ueii
trJroruoclru ryMaHuocrr{ n"=3.703 c.+t-g, paAr{yca ryMaHHocrr{ .R, = 3 .101? c,u, n
BepxEero BHaseH[.E ouru.recxofi ToJrtrllr ti .-( 0,1, troryqr.rM cpeAHroro rroHr{3a-
qflIo BoAopoAa B ryMaHHocrr{:

ru (FI I) I n (H II)< 1,5.10-6.

llour,ayacr rerrepb ra6n. 6 us [5], EaxoAuM, qro [pr.r T": 78 000o lr
n(11l)ln (H II) = l0-5 trorepu eneprur, rrAyqrre ra noa6yxAenrre Hefir-
paJIbHbIx aroMoB BoAopOAa, ooCraBJIflIoT MeHLIIIe oAHoIo npoqeEra eEeplnld,
ragyqeft ua noa6yxAeHrre satrpeqeuurrx .nunufi.

Ocraercg BTopafi BoaMorr(Eocrb, a uMerrEo: pactrpeAeJreHrre ar{epll{r{ B crlex-
Tpe flApa He coorBercrByer trJraunoBcr(oMy BaKoEy. Cy4a no roMy, qro qrlc-
Jrerruoe BEaseurle uesoft qacru ypaBueHrrff (18) uo.nyuunocr, 6o.nr,me, qeM BHa-
qeulre upanofi qacru groro lr(e ypaBuelrufl, tro?ox uanyqeHlr.fl B ctrel(Tpe BBeBAbr
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AoJrlrieH rraAarb c qacrororl 6lrcrpee, rreM oro cJreAyer lra {opuy.rrr,r fl.rrarrxa.
Ec:recrseHHo trpeAloJIoH{I{Tb, qro orr(JIoEeHIre or rIJraHKoBcltoro paclpe4eJle-
HU'I MAHCI{MAJIbHO IIPII MAHCIIMAJIbHbIX qACTOTAX, B AAHHOM CJIYqAE 3A CI(Aq-
xou He IL rloorouy BuaqeHur napaMerpoB a' w a'i lru, ocrannnrl 6es uaNre-
HeHU.fl, a sHaqer{[e a"' ttogo6paHo raHuM o6pasona, qro6r,r oHO HaUJIySIUUM
o6paaou yAoBJrerBopruro ypaBuenuro ({B) (crra.-ra6r. 4 cror6qr,r B u gi.

Hecxorr,no r4Haqe o6cror,m AeJro c ryMaHHocrbro IC 4lB. Jrnuus 1,4686 He u
B ryMaHrrocur ue na6nroAaercfl, Ho oHa rrpucyrcrByer B 

"cneRrpe ngpa. flo-
eroMy Molr{Ho rroJrararb, .Iro Bce I{SilyqeHl{e Hopoqe 228 A saAep]r{r4rBaercfl B
unotuofi o6onovxe, oKpyErarortrer,l agpo. Colnacno [BJ, reuueparypa .flApa,
uarYr4euuaa rro JrrrHrrrr ], 4686, paBHa 50 000". o4uaxo, cyA.E rro r{Meroulr{Mc.rr
pacrreraM AJrfl flApa NGC 6891, reMrreparypa xoroporo 6nnsfta x 50 000"
BI{ArrM' qro orHocllreJrblloe pacnpeAeJleHrre sHeprrrl4 B cleKrpe .sApa IC 418
AOJIII{HO coorBercrBoBarb cylqecrBeHHo ueur,rueii TeMrreparype. Ieirc:rnraretr,-Ho, BHarreuwn a' : - 4 a s" : - 12, xoporuo yAoBJrerBopflrorqr{e ypaBHe-
uuro (18), coorBercrByror reMrreparype 30 000'. B cron6qe l-0 ra6n. 4 guercrt
BHaqeHr{e rroroma B"n' : (1,1fl F'!, nar,igennos r.ra ypaBHeHr{s (B). tr4cxoga
IIB DToro rroroHa, a rar(iHe sHa.reH[fi t'rr, t'u u a"', Ha Surype rIyHr(TI{poM
rrpeAcraBJreHo cxeMarrrqecHoe paclpeAeJreHr4e rroror(a usryqeHr.r.s B cueHrpax
.fl/{ep yr(aSaHHr,rx Bbrrle ryMalrHocrer?. Ilpu Bbrsr,rcleHu[ B'x lJ.a ryMaHr{ocrr{
IC 418 rpr{Hrrro T[ : 0,3. Ha otoii xe Snrype crrrr011116rl\,lrr Jrr{Hrrflrlr,r ror{aBaHa
dryuxrlua Bu g.ra a6co;nrorno cepuoro reJra rrprt reMleparypax 20, 50, 100
r'r 200 rbrc. rpaAycos. Ha {urype oco6euno xopono BaMerrro llecoorBercr-
BI,re r,IelriAy Befll{sugor"r rroroHa lrBryrreHr4rl Lr cHopocrblo y6r,rnaur,ra ero c cac-
'roroi,r,

orlrerrtu, rrro Melr{BBeBAHoe IrorJrotrIeHr.re, Hax o6r,r.rno B MeToAe Bancrpa,
l,rcnilroqaercr; cnyuaiiubre }r{e oura6xlr B otrpeAeJreuwxx FB v Tru oAr{HaKoBr,rM
o6paaou cHa3brBarorc.fl Ha BeJrrrqr{Hax rroror{oB F'n, F'n tt F'o u [oaroMy Ee
BJrtl.firor r{a oruoorlreJrbrroe paclpeAenerrr{e SHeprr{ii, raH qro [yHnrr,rpur,re
r(pI{BbIe ua {lrrype Moryr HeBHaqI{TeJrr,Ho cMecrl{Tbc.fl BBepx trJru fjFIvrB rrapan-
JreJrbHo calrlrlr ce6e.

3ax;rro.rerrrre
flepexo4 or reMrreparyp, xapaxTepr.rayrcq,nx rrralryqeHrrfl BBeBAr,r Ba cr{as-

Hauu H I, He I n He II, H [apaMerpaM 10 r{ a, HerrocpeAcrBelrHo xapaHrepr{-
syloqr{M a6co",rrotsoe pacupeAeJrel{r,Ie arreprrrlr s aroii o6uacrn crrenTpa, coB-
MECTI1O C NPEAIIOJIO}I{EHI,IEM, STO TOTOIT USJIYqEHU,E BBEBAbI 3A I{A?I{AbIM CHASHOM
MeH.Eercfl c uac,roroli fro crerlelru6uy aaxouy

fu - lro(v/rn)'

Aaer Bo3r\{o}nHocrb ortreHl{Tb r{3 rreriJpex ypanlrenufi Saucrpa olrurrecKyro
ToJrrr{y rrJrar{erapHrJx ryr{arlHocrerl ea cHarrHar,ru He I u H I - "l'n tr x'ot
SIIAqEHIIE MOHOXPON,IATUqECHOIO IIOTOHA HEIIOCPEACTBEHHO BA CHAIIKOM HE II 

-fli ra auaueu[e oArroro r{B napaMerpos a', a" tr a"'.3rux serraquu Aocraros-
uo, uro6r,r rrMerrr rpy6oe IIpeAcraBJrerlue o6 a6conrornou pac[peAeJreEr,rr,r BHep-
rr,rr.r B crreKrpe BB0BAT{ n o6nacrra 912 A> fu > {00 A. Peaylr,ru'ror, ,orrynerrur"
AJr.rr 1rcl6rpex ryMalrHoc'reti, roxasr,lBaror, rrro B oAHoM cilyqae aro pac[peAe-
JIEI{I{E 6TTT,TENO H IIJIAHHOBC}IOMY, B TPEX CJIYqA,flX I{MEET MECTO OTITJIOHEIII,IE OT
trJIalrltoBcltoro pactrpeleJlerrrrfl," rrpuqeM ornJrol{eur{e [pr{BoAI{T ne x ua6r,rrny
u3ryqeHr4.fi s o6Jracru ?" <5A4 A, nax oro o6r,rquo flprrr{-flro cqtrrrarL, a H rre/{o-
craqe ero r,rJrr,r, ApyrrrMlr cJroraMU, CHOpOCTT y6r,rnauu.s rlorona r{SJryrreHl{fl
c qacroroir 5onrure, qeM AoJrlr{Ha 6r,rrr IIo BaRor{y fhanna 4na 4anuofi acrn-
IIIIH];I fIOTOHA.
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. fl ucxpenne 6rarogaper C. B. Py6reny Ba BecbMa rroJreBubre 6ecegrr, noro-
prre .E EMeJr c EuM Bo BpeM.F BBrtroJrEeEIrr pauuoft pa6orn, a {artxe MEorr.rM
corpyAuur(aM orAeJra ifuarnu sneag ItpnucHofi acrpo(fusr,ruecxofi o6cepnaro-
plrr4 sa o6oymgeuue pflAa BotrpocoB.
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AnAAEr,II4ft HAYIT CCCP

IIB B E C'I'I{fl I{P bI MCI{ O 1T ACTP O O]'I3IIq ]'CH O]T O EC EP BAT O PI{I'1

Torrr XXXII, 1964 r.

I,ICCJIEAOBAHIIE PACTIPEAEJIEHI,Ifl IIbIJ]EBOIO BEIIIBCTBA
trI IOPflIII'TX 3BE3A B OKPBCTIIOCTflX O.ACCOUIIAUIIU

C IIBHTPOM a: 23h59n, I : + 67',1

P. M. Pa,attun

Cocranlela Rapra paclpeAeJrerrr4fi TeMHLIX o6ilanoB Ira rIJIon{aAIr s 15 rB. rpaAycon

Bor(pyr.flApa accoqrraqr{r{ c qer{rpoM Ct: 23h59tn, 6 : +67',1. Onpe4eJIeEriI rlx pa3Meplr'

,oc.o, ,l IIJIorEocrI{. flepecruorpen crrllcon 3Be3A accoquar1llll. flogroepxrgaetcx a$Sent

arroMaJrbgoro [oHpacIIeEIrs, o6uapyxemrr,rft r [1]. I:Iafi4euo, qro sBesALI accoq[arl[r{' rle

BxoAfluue I] trApo, [oRaBLIBaror arroMaJlbrroe norJrou{eErre' 6o,nrmee, qeM onpymaloD{rle

nx B rrpocrparrcr3e BBeBAr,r. Sua.renug Au p,ra Bcex BBeBA 83 nenrarB rrpeAeJrax uexrgy 211\,2

n 2tta,6; AJrfi Bcex BueBA B5 aravenur l, 6ruanu K 2t1x,0 . ortl peaytrta"bl }re SaBrrcflr or roro,
B rratoM yrlacrxe rlJrorr[aArtr{ ((rur. 3) EaxoAfircn yI(aBaEHr'Ie sBe3ALr'

AN INVESTIGATION OII THE DISTRIBUTION OF DUST AND I-IOT STARS

IN THE VICINITY OF THE O-ASSOCIATION WITFI THE CENTER AT 61':!t,II59Ui,

0: -l-67".1, 5y R. M. Razni,k.- A map hasbeen compiled of the distribution of darh

clog4s in ar area of 15 square degrees around the nucleus of the association with the center

at o : 23h5gm, 0 : +67..1. Their dimonsions, masses and densifies are determined.

The lisl, of members of lhe associaiion is revised. 'Ihe anomalous reddening eflect detec-

ted iD [1] is confirmed. If is found that stars which do not belong to the nucleus oI the

associatiol show a greater anomalous absorption than the surrounding stars in space'

Au lor all the BB slars lies wi[hil the limits 2nx.2-2m.6, for all [he 85 stars it is close to

2m.0. These resul[s do not ilepenil on the location of the above stars irr the considered

area (fig. 3).

fl4po uCCteAyeMoii O-accorlraaql{ll HaxoAl[rcf IIa paccToflIIIII{ I nnc or
Coruqa 11a uupore b : *5" II AoJlrore I : l7B" B HoBoft laJlal(rl{qe0ftoiil
crrcreMe (1950 r.) [1]. Ono oHpy]fierro AgB-rlrbro EMIrccI{oHIrbrMIr ryMaI{EoorEMI4

(s 274, S'275, 3'276, S 277, S-278, NGC 7822, S 109, S 110) u IIJIoTIIbIM trbl-

i.uut*'o6ranoru BecbMa cJlox(Iroit crpynrypbl (cu' Sur' 2)'
PacnoroxteHHrrre BAecb cBerJlbre TyMaIrEOcTIlt HeOAIIoHpaTIIo [pIIBrIenaJII[

BHuMarrue IIccJIeAoBareJIeft [2-6], Ho reMlroe fiolfioqamqee BeqecTBo HIIKSM

He u3yqafiocr. MemRy reM ero u3yqeuue trpe4craBJlfieT 6ofibIxofr r1ntepeC,

oco6eHgo B cB-rIBI4 c or6pr,rrr,rM e 1959 r, arroMaJrblrbrM nor(pacIreEI{eM sBeBA

paccMarpl{BaeMoft accoqualllllt tl1.

florlouleuue cBera

trllcxogxrru Marepr4aJroM AJrfl rracroflrqero EccJIeAoBalrlrfi trooJrylr(I{JI rlgty -
qeErrblft EaMtr r(araJlor [7], B KoropoM rlpl{BoA.flrcff BeJII{qIrE u I/, qnera (B-
V) r crrentpaJlblrlre r(Jlaccbr 605 aseaA ilo lZm15.
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flra anea4 A5-GB rrpeABaprarenr,no 6r,rnlr corocraBJrenbr BHaqeHux (B-V)
6rusnnx, cno6o4nux or rlorJrorqeHrr.fl BBeBA c HopMaJrblrbrMl{ rroHaBareJI-flMI,I
qBera (B-V)0.(Dur. 1 [or(a8618aer ro]r{AecrBeHrrocrr, o6enx qBeroBrjlx clrcreM.
0ro noenonrer rrpr4u.Err, BHaceHlre f : 3,0 + 0,02, pauee olpeAeJregHoe
c 6oraruofi rorruocrr,ro AJr.s oucreMw B, V [8, 9].

,{,rx ncex BBeBI r(araJlora 6r,rro BbrrrrlcJreHo rloJrlroe [orJlorqeH].re
A,,:3,0t(B-V) - (B-V)ol:3,o Et_v

rr I{ctrpaBJleHHbre Ba norJrorq,eur{e MogyJrr.r paccroxunfi Vo - Mu.A6conrorur,re
BBeBAHr,re Beflr,rrrrrurrr Bar{McrBoBaJrr.rcb rra t9l u t10].

,(,nx lteyuenr,rfl pacnpeAeJreHr{fl rroriroq,arctr{eli ua:repnn acx o6nac. s upeg-
BapIrreJIbHo 6una paa4eJreHa Ha yrracrKrr B coorBercrBrtw c na6rro4aeltr,rlt

o 0,2 0,+ q6 4g /s-u)o
(Dur.. l. Corroc'lar;rcruc (l) - l/,1 cr:o6o4ut,rx

or rrorJrorqeHr{s Br}cBA I{araJroln [7] c rropua.ur,Hr,rur.r
flona3arcJrsr{]r rIBera (13 -V)o

pacnpeAeJrerrr{ea4 reM}rr,rx ryMarrrrocrefi ({ur. 2). firn Ka]rrAolo yracrxa 6r,rrlr
rrocrpoeHbr rpa$lrHu r{BMeHeHLrfl [olJIorqeHI,In A, a BaBl,IcrrNrocrrl 01' NIoAy"u.rI

Vo - Mr, aHaJrorr{qHo roMy, r(an aro Ae.rlaJrocb a [12]. Paa6poc roqex rIoJIy-
qililcfl 6orr,rulru - rrop.rrAna +1'',0. 3to o6's.acurlerctr HeyAarrubrM nr,r6opou
rpaHrrr{ ysacTnoB, BHyl'pr{ KoTopIJx noIJIotrIeHr.re oHaBaJrocb HeoI(Ho-
poArrbrM.

Tqarcnr,uoe BLr,r(eJreHrre o6lacreir c 6ruaxnu [orJrorr{eH}r0M rrprrBeJro r( Ho-
BoMy paaAeJrcHrrro Ha yqacrltu (r[ur.3) ; [pr{ arorr paa6poc roqel{ Ha r(pr{Br,Ix
rrapacTaroqero norJrorqeurrg B cpeAHeN,I yMeHbrxr,IJrc.ft B rpr{ pa3a. Il
Tpex yqacrxax, pacloJro?r{euHDrx rro HpaflNI rrJrotr{aArur, paa6poc rorrcn ycrpa-
rrtrrb r{e yAarrocb, rroeroMy AJrrI rocrlloeulr.a rpa{niron (t[ur. 4,) n arux yqacr-
Kax r{ctro Jr b 3 oB aJrrlc b ycp eAHeHlrbre Brrat{eHrlfi .

Itax nrr4uo lra {lrr. 3 r,r 4, nor.noqarcullrii cnoii r.ra paccro.rlrr}I[ 200-/t00 nc
or Collrqa cocrol{r }IB or/{eJllHtrx o6naxoa paBr,Iepol,I a 2-17 zc, [orJIolqarc-
rqr{x or 0'",5 4o 1"',5. Ipanlrqr,r 6o,rree AaJreHI{x o6"[aHos ofipeAeJrflIorcfl c MeHb-
nreii ynepenEocrblo. I{a yuacrHax 1, 6, 9 uorlorqeurre peaxo rroBl{Ill&ercfl
rrpr{ BHarreur{r{ MoAyJrfl 11"'; ua yqacrxax 3, 5, 74 Ea6[IoAaerc.E ero paBrlo-
MepHoe BospacTalll{e.

Ssaqeuns ,4, n yuacrxax 7,2, 3, 4 coruacylorcrl c oqeHHaMLr [orJIotqelrrlfi!
floryqeHur,ruu 3. C. Epo4cxoli AJIrr coccAHeii n;noqagxu [13].

B naupanneur{rr Ha .flApo accoqrlaql{rl Bar,IereH rlpocBer rIe}I{Ay o6naHaur,r,
Ha paccroaulrn 700 r?c [orJroqeHrle npar{rr{secxu orcyrcrByer, Barel[ Ha rlpo-
Tflr{er{r{rr 300 nc [ocrerrcur{o BoBpacraer Ao 1"',0. Bneaarluoe HapacraHI,Ie
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rrourorqeurrfi rroqrr{ Ao 5"'trpoucxoAlrr tlpll BHaqeEIrI,I MoAyJI.fl 10-, .uto Han
paB coorBercrByer paccroflHalo accoquaqlru( (yuacror 17, Snr. 4), [;

H coxanenuro, BBeBA lo 12*r5 Ee,uocraroqso,' uro6bI o6rapymutbAeraJlE
crpyr(rypbr o6nana lr [pocJle[I4rb ero naJlbnrolo rpauuqy.

Paeuepr,r rr trJloruocTu o6uanor

flnornocrr o6fiaxos d orpeAoilEJ-Iuct tro {opuyne
4llr.rpL.l,, A,td rtuu(,,nft '6'102tfi,"1'."t, (l)

rAe r - paArryc paccelrnarorlei,i
oruoureHr.re e{$erirr,ruuoro ce-
AIEHtrI,fl PACCE,fIHIIfI H IEO
r{erpuqecHoMy ceqeHr.{ro qa-
crurlr,r; LA" - [orJrorr{eHr{e B

o6naxe. Corracuo [14], 6ruru
npI{I{fTLI 3HaqeHI{rI l' -'
-3. lj-t'c"u;p - I elc;t3; Q, -2.

J-.-ly6rrua o6nana AR oupe-
AeJlrrJracb AByMfl cuoco6auu.

B uepnou Afi1 oqeuus&Jrocrr
rro paBHocrnu uogynell HaqaJra
rr KoHrla ryr{aurrocreii. I{aH ue-
Becrr{o, DTor crloc06 o6r,r.rno
IIpI{BOALIT I( ((BLIT'ITI{BaI{I'IIO)

rrocJreAHr4x BAoJrb ilvqa speH[r{
It) cneAoBaTeJrbl{o, AaeT Bo3
MOII{HOCTb OnpeI(eJII{TL To.IILIto
rlu;rr<nr'ri,i npeAeJr rrJrorHocrr4 Be-
rr{ecrBa, ilpeuuyrqecrB oNr aror-o
cnoco6 a .gsnfl ercfl B o BMolrtlrocr L,

onpeAeJrenr{.rr rrJlorr{ocrelli scex
r.ra6rro4aeur,rx rrorJrorqarcqr,rx
CJIOEB,

IIpu BropoM cuoco6e A,R,
rrpr,rHr{N{alrocb Toro H{e IroprIA-
Ha, qro lr ,;runeiinlre pa3Mepr,r
ro tr rt no 0, uonyseHHlre no
Hapre ({nr. 3). Sror cuoco6
MOII{HO npI{MeIlI,ITb TOJIITI{O It
o6iraxalr, qeJrrrxol\{ yMerr1arc-
rqrrMcfl B
qaAr(rr.

rrpeAeJrax nJro-

Itax urguo uB ra6r. 7, o6-
Jrario, oHpylKarotrIee accour{a-
{trIo, [ptrMepHo B rleTbrpe pa-
Ba fiJlorlree o6naxor, He cB.rI-

BaHHLIX C rop.flql'IMl{ SBeBAaMI{.
Maccm o6[anoB B rpaMMax

Bbrrru{cJr.s Jrr{cr, uo {oprrryre
4l3trp LA,,S;lI 

- '
1,086 QD

: {,8. 10324,4,,,5, (2)

rAe S - rrJroqaAb o6.naxa

AIACTU{bI; P - IIJIOTIIOCTI, qACTI4III,I; Q" _

a=oh/zn ohoB' choo' ?tbzt zJnrtt'

=090

7=t/90 fl80

fl:,.,1_t Fl:J _a

ll70

ffiiffi-x
tDur. 3. Itapra pacullcAeJlcrrIrfl rcMlrr,rx o6ranor

B Or{pecTrrocTrrx accoquaqflu

Ao 1000 nci e - A, 
-<0 

,)1,5; u - 
grttfi < A, ( 1?1?,0;

e - 1?n,0 -( Iu ( 1,t115; e- aD> lm,l)

.[I:r paccro;lHr,r]r 1000 nc: 0 - Ar:{ 711t,5; e- 1'1,5 < AD <
q 3tr',0; uc - 3111,0 < .{0 < 5?11,0

lb/
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Paarrepr,r, nroccrrl rr [.[oruoc.ru rrrr.rroBliX o6naltoB
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lll"_1"
H ior.l sjs li sl :el Itslr-t (
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D
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t4
t5
1t
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d,
Lr5

1,0
0,8
1,0
0,9
1,5
1,3
1,0
0,4
1,0
1,0
0,8
4,0

7r9
7r0
7,5
6,9
7r5
7r7
9,2
8r4
7,0
8,3
ltl

10,0

7,1
7,
8,1
9,
8,
7,
B,
8,4
0,1

35
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147

t15
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31
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46
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44

32
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4rg
5,7

Jr4

5I ,3

13,0

,182
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,oloo,zl
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arl,
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'''l'

a,,lm

u'ol u'

20,

nl
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7r{

8,1

,n
718
6,0

0,8.10-
1,0

),)
Uro
0,5
2rl
,o
1,1
0,3
0,5

1,4
1,5
5,1

3,0'
. 10-24

7,5
0,9

1,0

1,2

l)

lr7

IIpr'ruelaunn

tlaorb ooraHa Ba

3a rpaE[qer:r y.ra-
CTHA

Cnsaago c acco-
qI,Iaqueii

Cnssano c fiApoM
accoquaqrrI{

8,
o

Macca o6naxa, oxllylr{arcqero accoqflal(urc, oHaBaracb BHasuterr,no 6ors-
ruei'i, uelr y ocraJrbr{r,rx o6.[axos. oua uonyuaerc.fl Toro ffie ropflAna, qro ]r
Nracca cBerrrrqeroc.E lrasa ryNraHrrocrr,r s 278 ro onpeAeJreHr,r.rrM s [4] u [5].

Ilpnrrur,raa no [5] Ho,rusecrBo DJrer{rpogoB s l- cn, ryMarruocrr{ s zz8
paBHbrM 16 lr c4enan rpy6oe AorryrqeHlle, qro ras trr rrbrJrb rroJruocrr,ro flepeMe-
IIIAJIIICb I,I EAXOA,IITC.EI B OAHOM O6I,EUE, MO}KHO BrISICJII,ITr OTHOIIIEHIIE IJIOT-
Hocrr{ rrr,rJrll H rlJrorHocrl{ ra3a, rloJlyqalotqeec.s pannr,rM 1/s,r,

PacupegeleHrre BBeBA O u B
Pacnpe4eneHl'Ie ropsql,Ix BBeBA rlo MoAyJr.rrM paccronrurfi, rlclpaBJrerrrrDrru

3a [otJrotrIeHr{e, BlrArro ua^{lrr, 5. flsHo BbrAeJr.frerc.E MaHcr{MyM npr,r BHaqe-
Hrrr{ MoAyJr.E vn - M, - lQnr (na paccrorr{r4r{ flApa accoqraaqlrra)rrri*enuerc"
yBeIr,IqeHue qr{cJra 3Be3A rIpU BHarreHu[ ],IOAy-
nn Vo - Mr: lJ,z, cBrraarrHoe, BoBMoE{Ho, o
AaJrr,Hr,rM (flepceeer,rrr.r) pynarorrr lananurxlr.

P acup e4eneur,re BBeBA p aB ;rrr{qHbrx c rrexrp aJrr,-
HLIX H.rTaccoB IIO OTiIeJTLI{rJL{ yqacTHaM MO}r{HO
yBr,rAerr ua rpa{nnax Sur. 4. Ta*r, rAe [orJro-
rqeHu.e 6nuaHux o6.naxon cpaBHrlTeJrbl{o }reBe-
Jrr,rxo, Mo?riuo ua6nro4arrr BBe3Abr Ao paccrosur,rrr,
coorBercrByroqero MoAyJTro Vo - M, - 14"r.

Har.r6 onsurafl H oHqeHTp ar{firr r oprrrr4x BB eBA,
RaI( !I CJI0AOBaJIO OlHIIAaTr,,- B _flApe aCCOqr,Ia-
qnu ($lrr. 4, y.racrox _/7), pacnonomenuonr
NIerfiAy 950 u 1050 nc. Cntrcort inea4 - qJreHoB
accoqr,Iaqr,rrr [pr,rBeAeH n ra6r. 2.

9/0///2fi/4
l/o-Nu

(Dlrr. i. Pacnpe4encrrrc r-opflq[x
3ReBA no MoAvfiRM paccronauii

Vo-Mu, n -unbnoanea4
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52-67

33-68
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37 -67t3-67
73-65
30-65
23-65
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tst-:64
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10m,78
tl,L0
10,03
10,36
10, 15
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9,72

10,56
70,11
9,65
9,07

Lr,29
10, 95

Ll',29
71 ,28
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10,87
72,04
10,00
t1 ,36
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0,88

1,,26
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0,72
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0,49
L,22
1 ,10
L,L1,

1 ,03
0,49
0, 60
0,52
0,52
0,62
0,57
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0,65
0, 65

3?71, 09

3,24

4,68
2,67
2,!g
3,09
2,88
1,,95
4,62
4,26
4,29
3,57
2,1'0
2,28
2,04
2,16
2,58
2,1,9
3,42
2,73
2,55
2,55

1l
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11

1I
11

11

13
6

tt
11
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t1
1.1

1t

12
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I)

6(7)

6(7)
5

D

ABo iiHafl

Pacro,lo?IicHil
p,rlo\r c 10lli,1

Boalro;riuo, SP

0oree paHltIIii

3nea4a311i3 (ra6n.2), uo 
^anur,rm 

[15], llMeer crlel{rp OBi, r" e' orl{ocllrc'r
K BBeBAaM BLICOKOii CBSTIIMOCTII lI, OqeBIIAIIO' HaxC/[I'ITC.fl 3a CHOIIJIeHI4e['I'

Eolee yAa.rreHHbre or flApa qileHr,r accoqlraqrrtr pacrroJrararcTc.s He a 1.7-tt,

a B 6,"'70, 13-vr lr Apyrux yqacrHax uIoIqaAHIl' 3neala j\l! 7 cnr'rcxa

[t], uoisr,rArrMo^,ry, He nplrHal(Jre[r],rr accoqlraqrrr{, rar( Har( 11o [15] oHa .flpqe

BBeBA rJraBHoi.i rroclreAoBareJllHoctn (OBi.) II ralt11te Aon]IiHa Haxotr(llrl'cfl Ha

6olr,ureu paccroflHtltr.

Arroua.nsuoe lror.rro[lelrlle SBeBA accol(Iraul'I]I

B. M. E,nanno u A. A. Blrls.alrc [1] uarunn, qro B llacctvlarpllBaeMol"I ac-

coqrraqr4rr BBeBAr,r o Har4'6oJree paHHrrMI,I cncr(TpaJIbHLITII'r HJraccaMll o6JIaAaIor

HaI{6olbllluN{ ]roHPacHeHr{eM'
0ror asseH, rro4ruupr,Aaerc.fr r,r AorroJrHflercfl HarrrlrMI,I Ha6JTIOAOHI{.fItr'Ill.

,{eiiCror,rrelbgo, SBesALI 6Onee paUUeIO CneI{TpaJIr,HoIO I(JIaCCa' I{MeIOql'Ie

MoAyJIr, 10'', noxael;IBalor 6o,rr,uree [orJIotqeHlle ({ur. 4, yuacton 7-1)'

3neeAr,r, [puqucileHHbre B [11 n accoqr'raqull' Fro He BxoAtrlql{e B ee flApo'
IroKaBrrrBaIoT 6oru-"" [orJloq,eHue, qeM oppyg{aloulrre r'Ix sBSBALI. Haupu-

Mep, BBeBAa IIi B ra6t. 2 rrMeer -4,., panuoe 1"',95, a B yalacrr(e 6, r4e oua

pacrroJrorfieHa, AJrfl MOAyJrfl 10'",0 xapaHrepHo rlorJroqeHlla Au : 1111 ,g'
' B"argo, ra6r.'2, ue ucuoJrE,BoBaHHr;re B [1J, y r(oropbrx cflegrpaJllH],rii

r(Jracc 6onee panrurii, uelr B,5, u MoAyJrb paccroflHr{fl 10"',0+t'n,2 o6lagarot
Toii ffie oCo6eHltOcTLIO, qTo I{ SBeBALI aCCoqIIaqIII{, [epeaIuCIeIlHE'Ie B Crtl{cfie

iil. Hu"p"Mep, Ha 6ur. a (yuacro* TS) aeeaga N! 7 cuextpaJrr,Horo H.nacca 09

r{Meer Ar:2*,88, a 6onee no3Arr.flfl 3Be3Aa i\t t5 cuexrpaJlbHolo XnaCCa 85

I{Meer rlorJrotrIegl'rl Ar: ?}'',04; ua {ur. 4 (yuacton 6) anesga i\i B (cneHr'-

Ilpnue.rarIun
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paJrr,llr,rii KJracc 85) uueer Au: 1"",95, a 6onee parrgrr.rr BBeBAa j\t 18 cuexr-
pairErroro KJracca 82 uueer 6o.nsruee norJrotr{eHue: A, :3"',40.

Sua.reunn Au p,tn Bcex BBeBA 83 ra6n.2 nexrar B [peAeJrax w.extgy Z"',2
n 2"',56; AJrfl Bcex snes4 85 -Au 6ruaxtrr K 2"t,O.3rr,r auaseHufl rle BaBrrcflr
oT TO|O, B Har(OIvI yqaCTKe IIJIOUIaAHII IIaXOA.fTTCfI yl(aSaHHbre SBeBAbI.

O 6tscueun e aH oMa JI bI{ or o flor Jr orqeH]Lrl npr,r [or,r olr1ll rr,rrrore Bbr onpy]fi aro-
tr{r,rx BBeBAbr o6raxor - Becbllra r,rHTepecHo r.I IIpaBAonoAo6Ho, Ho I{e r,Io?r{er
CaII,ITaTbC.fl OI{OHTIaTeJIbIIIJtr{ l.I eAI,I}ICTBeHHO BOBI,IO}I{HIJM.

7 B I /0 ///Z
d Vofr,

q)nr" 6. Sarlrcuuocrl [orJrorqeHrr.E r1, or uo4y.irE paccrorr]rr.rfl ,qrx 4erarer:i x4pa
_ rlclrrDajrbHaa rracrb; 6 _ Oirrr;naiiruuc orllecrHocrlr

Cornacuo MHer{r{ro, Bbrcr(a3aH}rouy E. JL rrenqoor,llr *, paccmorpennr,rrt
cQ{exr yMeHbrur4rcrrI ecrlt orpaFrr{arr4rbcrl paccMorpenrreM rurr'6oruu 

";;.;;itrracru accoqraaqur,r r,r BrrrAeJrrrrb n neii 4oa ne6onr,utrx ysacrna (nputrepuo uo
!9 "9 c pagJrr.rrrH.rM rrorJroqeHreN{: rtrcgrpaJrr,Hyro qacrb .EApa lrriuaur',;it ro,
!1,?, ! r,r^2;-uornorqe."tre Au . /ru,,!) u ero 6.niniaiirur,re oo[."r:rro"rn (anea4ri
J\i 4, 5, 6, 7; uornonleHr,re Au:3,L,5). Cartr,re ropfltrr,e Lurr4o,, HaxoAflcr,
! slpe r{ B ro H{e BpeM.s s Har.r6oree ulornorl qacrr,r o6nana, 6ylyr [or{aSrrBarr,
6orr,^uree norJrorr{eHr,re, 

^qeM 
6oree xoroAHbre BBeBAu, rapr$oprr.

HaH ura4uo ua rliur-. 6, a w 6, rlptt [epexore x 6ouee unornofi sacrr.r acco-
qlrar{r4r{ aHoMaJrbl{oe rorJrolr{eHrre ,qefictnl.rteJlr,Ho yt{eHblraerc.s, xora na6rro_
4aeur,rrt a${exr u He yHr,rqromaerc.rr rroJrHocrbro. i,l

flpanransuoe o66.acHeur.re c$sexra aHor\{aJrr,I{oro rrorJrotrIeHr4_s r,roH{er
r{Merb oqeHr, Ba}HHEre [ocJleAcrBl,rfl, rIoSToMy ueo6xo4Lruo er.o 4arr,uer--rlree
AeTaJILHOe I4CC JIeAOB aHI,Ie.

B saxnro.re,rre B.b_rplr5aro rny6oxyrc nprraHareJrbuocrr, 0. c. Bpo4cxoi.i,
tr{. tr{. flpoumt< n 14. M. t(our,rnouy aa ilerurie coBerbr r,r o6cyx4eru4e roryqeH-
HI{X peByJrLTaToB.

-\r:r'5,9.'1 1963 r'. V",rr,.rrroncnrri.i le/(auorrrqccHnii l,rncrr,rr5,r

9/0//
a vo tt,

"IIrrrcpa")'pa
.] . J.-lJ. Ti I a rr c_o, A. I). \t/ i I li a nr s. Asl.r.ophys. J., IB0, 482, tglg.
;. lt. 11,. l' a I c, l. A.. lll ir ii rr.. Il:rn.. IiPr,lrrcnoii ac.rpor!rrr. o6c., I5, tl , lg\i.ll. D. E. Osterblocl<. Astroplys. t.,-12i,632, LiST^.

". lr.l). 
l'c p ur 6 c p r, .lI. II. nr e r rr x. trrtjn. Iipu*crtoii acrpo$na.o6c.,24, 1.48,

1960.

* tlacrrioe coo6ulclrrre.

171



5. P. H. tril x o a u o a' Actpor. lr., 37, 1960.

O. C. S c h a I e n. Metld. Astron' Obs. Uppsala, M-90, !949r.
7. P. M. P a e ult n. tr{ss' }tprrucxot acrpo{ua.-o6c., 30'-131, 19ti3'

S. W. a. H i I t n e r. Astrophys' J. Suppl', Ne 24,2, 1956.
g. fI. fI. II a p e E a r o. Acipoa. m., 35, ?, 1958.

10, I{. M. }t o ir u u o n. ,{ucceptaqur, 1958'
11'. lL M. H o rr br rr o n. 17,au' Itp,r'rcr6ft acrpoi[r'ri]' o6c',23, 148, t960'
ir'. d.I4; II p o """.-l'rrr. rp#"cnot'r...pd6il,. o6c',22,.\52.,^!9q9'
i5. 5. c. s p o t c n a f. ?Ian.'Hprrnacroft actfo{za' o6c', 16, 162, 1956'

iq. l. n. li t t e y. Astrophys. 
-J., l2l, 559, 1955.

1-6: ]-.'H'r;tlotp, K. R-outts, 4,.' QIutIeba-L,- I'^,!tock

,-"' 

riurt i" t[. noithurn ]Iilky Way.'I. Hamburg-Bergedorf , 1959'
Lurninous



AnAlEM14fi. HAlrIl CCCP
I{3 B DOTI4 fl T{P bI},ICHO 1I ACTP,Oc)]rI.3I{I{ECITOIT OBC]XP BATO PI{II

Ton XXXII, '1964 r.

TIEPCIEHT'IBbI IIPITNIEHEI{I4fl CTIETA OOTOIIOB
B OOTOSJIERTPI{TIECKI{X CJIEIfl IrIIX CIICTEMAX,

IACIIOJIbSYEIIIbIX B ACTPOHOMI,II4

II .'8. Ifu,no,aa,eo, IL il, Poctcltoqcc rc 7O. A. Cct6tr,rttr,,tr,

Paocuar:pr.maercr BoBMoinrocrL yBefiffqerrfifl aryBCTr]r,rrcJrrrrocrrr [aTrrai{a rlrorooneH.
?prrrrccru4x cJreAfiIqIIx cr,rcreM, rrcrroJrbsyeMbrx B acrporroMrrur, MeroAoM cuera {orouor. Ana-
rlr:]rrpyercfi 4onyctuur,Ir,i rrpoMeEty?oR BpeMerrrr Me]r{Ay AByMs trocJregoBareJrr,H6rMtr DBoAaMr{

.rrrr(roplraqnra o paccor.tacoBalrrrtr AJrfl crrcrer\[ Mecruoro rr{ArrpoBartrf. floryrenuue reope-
Tr{qecxue rlpe,qrrocllJrltrr yBeJI[qeErIE rrytscTBtrTeJlblroctn r]roroa.rrenTprqecfitrx cJle/Ifirqtrx crr-
creM Ha 2,5m-:-3nt riprr rpeMeurr rraxorrJreur.rr, llaBEoM 4 cen, rrogteeplfiAeEbr sncfleptrMerr-
TAJILIIO.

PERSPECTIVES OF APPLICATION OII PHOTON COUNTS IN PFIOTOELEC.
'IRIC TRACKING SYSTENIS, by P.Ir. Nikolayeu, I. P. Rozlznoua anil I. A. Sabinin.-
The possibility is discussed of sensit,ivity increase of lhe data unil, of photoelectric tra-
cking systerns, used inastronomy, by the photon counl, method. The permissible time in-
{,erval betrveen two successive inlormation inpul,s on discordance for local guiding systems
is analyzed. The theoretical predictiols for sensil,ivil,y increase of photoelectric trackiug
sysLerns by 2nL.5 -- 3?n aL an accumnlal,ion l,irne of /r sec is confirmecl experimentally.

B uocnegrure roAbr r(ar( B CCCP, rax rr 3a py6eHiolr 6r,rr paapa6oraH pr4
Sotoanexrpprqecnrlx cJre4.rlrqnx cl{crer\{ AJIfl aBroMarr,rqecxoro rr{ArrpoBaHrr.rl
'reJrecKorroB. O4naHo rrrr,rpoHoro [pr{}re}rerr[.rr B rrpar(Trrxe acrpoHoMuqecnrrx
Ha6rlo4eur4il onu roxa He noflyqrrru. O4Holi I,rB ocrroBHr,rx flpnrrr{E Tar(oro ro-
IOllrelrr,lr{ cJreAyeT cqrlTarb I{eAocTaTorrHylo tIyBcTBI,rTeJrLHocTr {oro4aruuxon
cJreAflIqr4x clrcTerf IIo orHorue]rr,rrc H cJla6brr,r cBeroBbrM rloroHah,r. Tax, ua-
lpr{r{ep, {oroa,reHtpr,rqecHue cJIe/I.Elrllre cr.rcreMbr, paBpa6oraH}rr,re tr4rrcrrrry-
ToM aJrel{TpoMexaHrlnr[, ]rlvreIor rlopor rlyBcrBlrre,rrbHocrr.I O)n" : 70-Lo ,ntt,

B Cfiyrlae r{c[oJrr,BoBaHr,ltr B {oro4aT ur.rxax c noJryAr,rcnonoit MoAyJr.flrllr{eii cBe-
ToBoro rroroHa {oroyunomrrreJrer:r rr,rna OAy-17 u (Dr" : 10-11 lLtL ilprt uc-
rroJrbsoBaHrrlr yMrlolKr{reJreii (D3tr/-61t. !$s roro sro6r,r ur{erb yMepeHHbre pa3-
lrepbr olrTr,rqecHoro [oJrrr ocHoBuoi,l rpy6r,r TeJrccHona r4Jrrr rrrAa, orBeAerrHoro
AJr.fl nor.rcHa r4so6palrreHlrfl 38e3Abr, npr{IoAHorl Afl.fl aBroMaTr{qecHoro rr{Arr-
poBaHr4fl, ueo6xoAI.rMo, uro6r,r IIoporoBarr qyBcTBr4TeJrbHocT[, Sororu4a tftt,
Br,rpalr{eHHafl B sBesAHrJx BeJrr{qr.rHax, 6DrJra He xyme ll*. Ecmr flpeArroJro-
?rilrTl, qTo [Jr.fl {oroe;rexrpr4rrecfioii c"rIeA.flIrlefi cr{cTeMbr 14cnoJlbSyeTC.fl or/{eJlb-
rrr,rir onruqecxrrii ru4 (nar.r6oflee qacro Bcrpeqarcquircrt s upaxTr,rxe cloco6
l'.rr/u.rpoBaHr4a), ro, rroJrrrBy.frcL sopmynoit

mr:2,5 (2lg D, f lg 1(" - lg On" - 9,68), (r)

ri{e Dr - Ar{ar\{erp BxoAHoro orBepcrr.r-rr ru/{a B cJ, u K, - HoadxtruqueHr
rrorepL cBeToBor? 3Hepl'r,Jrr B olrusecKoir cucTeN{e Sororr,r4a, Mo}r{Ho orrpeAe-
r-nrrb Tpe6ycMr,rii Ar,raMerp BxoAHoro orBepcrr,rfl rr4[a - Dr. Br,rsucfienurr
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rroHaBDIBaIOT, rrro Aa[{e B CilySae BbICOROI'O 3}iaqeHfifl K, : 0,7 I{ [pr{MeHe}Ilrfr
aJreHTpoHHr,rx yMHolr{rlTeJreft rrrrra ODV-61r BeJ[rqr,rHa D,, ne 4orrHna 6l,rrr,
Meur,nre 400 nat. tr4enecruo, rlro acrpoHoNrirtlecHlre rrHcrpyMeHTrrr, noropbrMr,r
ocHatrIeHbI o6cepoaropran, B ocHoBI{ot{ npei{craBJr.flIoT TeJrecHonhr MaJrbrx
r{ cpel{Hrrx pasMepoB co cBeroBLrM ArraMerpor,i ocHoBHofi 'rpy6rr 0,3--l at.
V rarr,rx r{Hcrpy}IeHroB rr{A r,rMeer BxoAHoe orBepcrr.re L00--200 nn.

Cnaaanuoe Br,rrrre rlo3BoJlfer oAHoBHarIHo npltrlur H BbIIloAy, rITo AJIfl r{ac-
coBoI,o I,I IIOJII{OqeHHOIO LICIIOJIbSOBaIIILfl CIICTeNI aBTOX{aTIlqeCHOl'O IlIAllpO-
BaHr,rfl Heo6xoAr,rllo r,Ix noporotsyrc rryBcTBlrrcJrr,Hocrb cllirSrrrl Ao cBeToBbrx
rroronoB 10-12 : 10-13 ,rx,. Sgecr llolriHo lrArr,r AByrr.rr rryralrr: 1) oprauuao-
nar:r paapa6orxy yJryqmeHHbrx rlrrroB ODV c rroBr,rlrreHuoir vyncrnr,r:reJrbHocrr,Io

Soronaro4a r{ MaJrr,r[{ ypoBr]eNi rervrnotsoro rona lr 2) upnuenurr n crICreNIax
aBToMaruuecnoro rr,rArrpoBaHrr.rl AJIfl rrHAlrl{aur,rrl crlrHa.rra ourr,r6xr,r rrprl BLIco-
Itolr ypoBHe rroMex r,reroA HaxorrJlerlr{r. Bropor:i rlyrt, Mo}rrer 6r,tcrpee npn-
Becrrr n yclexy, TaK r{an on ue rpe6yer AJrrrreJrbHrJx rrorrcr(oBux pa6ot n o6-
Jracrr4 TCxHoJrorr,u,I r,I r{oHcrpyr,IpoBaHI,Lfl yNIHo}r{I,ITeJreii r,r uoxtcr' 6r,rts ocyrqccr-
BJreH Ba cqer npopa6orxn r'roBr,rx cxel{rrbrx peuerrurl.

Xapaxrcpnort -reproir $oroareHrpr{qecxrrx cJlcA.rrrqrrx crlcrevl aBToNIarrI-
rrecHoro rxAl,rpoBaHl{rr reJrccHorloB Ha ,?I{Balopi,tanr,uoit M0HTI,IpoBHe flBJr.serc-E
To, rrro oHrr Jrlrrrb nopper{rrrllyrot orur,r6nn B rroJloH{errylt tpy6r,r reJlecHorra,
cyroarHoe BeAer{rre I{oroporo BcJleA 3a Bl,rAr,rMLm{ ileper{eqeHrreu na6,nrc71aelloii
3Be3/{r{ OoytqecTBJrfleTctr c rroMorr{r)ro cr{JToBol-o aracoBoro N{exaflLl3Ma. ocnos-
uoii cr,rcrelranr.recHorl rorpeurHocrbro nllouecca BeAeHr4.rr coBpeMeHHEIx reJle-
cxorroB rrBJT.Erorc.Fr our,r6Hn ra atuoc$epuyro pe$panqr4lo r4 4e{opuaqirrc (ruy-
rue) r'py6rr. florperuuocrt, xoAa coBpeMeHHr,rx cr,r.TroBrJx qacoBLIx r{exaIriIIJ-
MOB IIpI4III{MaTb BO BH!IMa}IIIe Ue CJIeAyeT, TaH I{aK ee OTHOCIITe.]I6HOe SHaqe-
Hrre He npeBrrrrrae'r Be.Trr{qlrHrr 10-6. ,(nx onpeAeJre}rr{fl i{orrycrrrN{oro BpeMerrr'r
HanofrJreHrrfl f neo6xo4uMo orrpel(eJrrirb Mamcr{MaJrrrHo BoBMo}r{HbIe cfiopocrll
BoBMytqenrril ua nxo4e crrcreMbr aBTotrrarlaqecnoro rl,rAr.rpoBar{r,Ifl, BbrBBanubre
amroc$epuort pe$paHur,terli r,r rHyrrleM (coctasrarc[{r,Ie cxopocrel"I cMetrleHl{.:r
r,rao6paxenr{fl BBeBALT B ofirl{r{ecnorvl rroJle no HarrpaBJreHr,rflr{ I r,r $ relecxona,
BeAOMOIO CI'IJIOBLIM TIaCOBLIM UeXaHuauOl,t).

Itan r.rasecruo, omr,r6xtt r-IaBeAerrr{-rl 'rpy6r,i rerlecxorla na o6r,exr, o6yc;rou-
JlelrHr,re aruoc{epnofi pe{paxqr,reir Lz1 1,r l}ryrl,reM Izr, ortocnrcfl r( ottrlfi-
nar{ tro 3eHtrrHoilry paccrotr}rrlro r{ lrr{eror oATrrr rr ror }r{c a.rrari. A rI}IeHH0,
lHyrrre u pe{paxql,Iu nplrBoArir Jt rol\Iy, tlro IrocJIc yctaHoBlill rpy6tr to-
Jrecr{oua IIo r{araJroE{}rr,r]\r HoollArrHara},r or{a oHaBLrBaercrr HaITpaBJlenuoii
llecltoJlrrlto Iil],I)J{e BI,ILIIXIO|O I{ailpARJlolILIfI lra BI}OllAy, T. e. BoSHIrItaeT
omir6na rro 3enrrrriolry paccrotJHrrro:

Lz : Lzt * Azr. (2)
Onru6rulHaBe1orrr.rrr Az1 t A,z2 tnn; rorcn (ryunrlr.rnrrrr Belrr,rrrroro paccrotr-
77r7fl Z .r{ IIOTOX4y rISNreHflrOTCfr B rrpoqecce CyTorrrrOfO BCAeHI{fI TeJreCriOrIa.

B nepoou nplr6;urtrtennn:
Lzr: rnlgz u L,z2:1Jsi1 z,

b 273.2/'o 9o 7-60 173; r 1" ,

b - arruoc(pepHoe AaBJreurre a6irwsfi Mecra na6ruo4euun; fo - teiuueparypa
cpegbr, onpymarcqetr reJrecxotr; po - trocrorlnuan pe{panqulr; B - Hoa{-
{uqrenr, xapaxrepraayrorqraft ?fiecrnocrb rpy6u reJrecxotra. Cocraansrorque
omu6on HaBeleHr{s or rHyrrrrr rr pe{parqlru rro HatrpaBJIeEnflM t lt 0 s ort-
TIIqecHoM rroJre reJrecHorra Mo]nEo otrpeAeJrr4rb tro {oprnrynarvr

Lt : L,z sin p, I tnlA6: - Lz cos p, J

rAe p - napairJrarrrqecnnft yror na6rroAeur,r.E BBeBAbr.

/3)
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Ilpuuuuaa Bo BI.rrIN{aHrIe Blrpa}(eHux (2)
lry",ir,r cr!epu-recxorl Tpr{loHoMerplIrI:

sirr 7r -. ffi*irr ,t; sirr

r,r (3), a rar{}He

,t cos6silI.
tl 

-.

sl]l Z

lranecrurre $op-

c\s z -sin q sin 0 f cos q cos 6 cos r;

sjn z cos 7-r 
.: sin g cos 0 - cos cp sin 6 cos /,

lrl(e q, A, t tt 6 - coorsercrBeHHo rrrrapora lvlecra ycrarroBr(rl TeJrecHorla, aBlI-
rryl', qacoBoii yror !I cr(JroHCHrIe na6:nro4aeuor)i anes4r,r, patseHcrBa (1r) rt'ro-

,{iHo npr{Becrr{ H BIII(y

A1 .^, , ln.9ti,l., ,.-',f Bcosrpsirr l,'osinrpsin6.. cosq)r,os0cus/ , - -'

A6 -r'o Hf - nq.i,,rpcos6-cosrpsirrd.ost).

B npoqecce cyroqHoro BeAeHlr.fl rpy6rr reJrecfiorra BcJIeA ea ua6,nro4aeuoli
anea4ofi rlpereprleBaer LIBMeHeHrre JII,IrIr, HoopArrHara I (uaconoii yrol). flo-
srolry AJLE orrpeAeJleurr.fl cxopocteli cMetqeHr{.rl neo6paxteuu.fl BBeaAbr c BI{-
anprlofi ocr,I Bbrpa?flenua (5) neo6xo4unao upoilu{{epeHllr{poBarb uo f, nolaraa
6 : const. B peay.nrrare [oJryquM Sopuynrr /ULE orlpeAeJleHr{fl cxopocrer:r

,t t ,t 16:

Lt : roros,pffsl11

tp sin 0 + cos q cos 6 cos l)2
rp sin 6 cos , -l- cos g cos 6 f B cos (p cos ,,

A0.:-ro (sin rp sin 6 1 cos q cos 6 oos t)2

cos cp sin rp sin t
-Bcosgsindsinl.

Bropue npor{BBoAubre uo / or {oprr.ry;r (5) aaayr BLrpa}r{eHI{E AJrtI orpeAeJle-

r{r,r.E ycr(openlrr,i roalryuleunii ua BxoAe r}o'rorlr4a Al u A6:
'i, --.. --sin rp sin 6 oos 6 sin , cos ,+ [2(cos rp cos 0)2-(sin q sin 6)'l sin t
AL _ I ^ LU5 U'u-- . (sincpsiudfcosrpcos6oost)B

- B cos cp sin l,

Ao:-r'osing.orell' -

- -B cos rp sil 6 cos l.

tlncnennlre BHaqcHr,ra BeJlrlqr4r{ Ar, 46, lr, 16, iloryqeuflble r,ra {opuyn,
oTHOCflTCfI K 3BeSAHOI\Iy BpeMCI{I,L

An, orrpc/{eJrer{r,rrr Mar{cr,lMaJrbrro BoBN{omur;x aua-tennit cnopocr:cii Lt
n Ad sbrpa)fielur.fl (6) neo6xo4uMo uccJIeAoBarr; Ha Br(crper{yM. O;qnaHo u o6-
tqeNr Br{Ae BTa BaAaqa He N'ro}Hcr Or,rI'D pcl[eHa, Tar{ Hart rorrKl4 N{ar(cI,INIaJrbHLIx

auaqeru,rii At " AO Moryr Haxo/u,rrbcrr rrr4lrie ropuBonrarrbrrolo rloJro;il{cHllt{
rpy6lr. ,[,na oqcnxr,r pea"]rbrro BoaMoil{}rlrx x{aHCrrMaJrr,Hr{X BH&rIer{uft ncrttqlrtr
Al u Ad 6i,rnn uocrpoeHr,r cclreilcrBa HplrBbrx Lt:l(t) r, AO : l(/) grt pn4a
Slrxcnponaru{rrrx Buaqe}rr,rii cxloneun-a 6 rr rurlporri rrecta na6troAeHll.rl g ==
: 44o 39'. flpu otolr rpatfnHu {ltr. t u 2 oxBarblBaror Bcro o6;nacrr, ne6o-
cBoAa, Arrfl r{oropoi,i cupaue4rrrBo HepaBeHcrBo a < 75", rI orHoc.rlrc.s n BI{a-
areHr,rflM ro : 60" (cpe4nee BHaqeHrre uocronnr+ofi pe{paxqnn) n B : 300"
(xoo(r{uquerlr }r{ecrr(ocrr,r, Koropbri,i 6r,rn trpr,rHflr [JIfl relecxona 3'I'III uprr
pacqere cucreMLr anTor\'{arrrqecl{oro ylpaenenna).
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I4a Hpr,rnr,rx.{ur'. I r,r.2 c"rreAyer, rrro A.rrfl rrpr.rHflrr,rx ycnou,rr:i Ma(csr{a.rrL-
HbIe Bl{arleHufl [1n,,,* rI A.6urrrx paBHI]i

A/,,rax -- A6,ro* - 0,jlt"icex.

Ecltr,r yuecrrr, qro AonycrlrNra.fr uorperxHocrt pa6ortr aRror,rarr,rqecHor.o rr,rAa
He /loJllItlla upeBl,I[Iarb [Byx Aectlrb]x AI,IaNIcrpa Jloi+iHolro Arrcr{a anea4r,r d,
TO AJ],fI IIOIIYCTI,INIOI'O BI)EI,IEHII I{AHOII"TIOIIII'{ T B CJI}{&E 1'I,IAI{POBAHII,E I,IECT-
Hl;nrrr cpeAcrBaMr,I Nroinrro Sarll,rcaTb

(B)

npr,rBoAbr {oplry.la

T,, l'':a ,,rir r\r - . ,n'2" .flrrr:rr Asrrru"

,{nn cly.rafl r}rA}rpoRanun noa4ertcrBrrer{ Ha rjraBHbIe
(8) nprrHr,rN{aer Br,r/tr

r,, :+ r.os d; rrr +4 cos 0, orriy.r& rr -, rn, cos d. (0)A1"''* A6,,,,*

Culrrar, arro xoporru.re lrao6pameHr{.rr rlN{ero'r' paaN{ep il : 7", oxoHrrareJrbHo
IIOJIYtll4Y;

r-:ffi--4ceti,
r":fficos6:4cosdcen.

Taxun o6paaou, Arfl o6ecnerleHrrfl nopuanrnoli pa6orr,r aBToMarr{rrecHor.o
ilrAa ueo6xo4r,ruo, rrro6br B cJryrrae ilrecrHoro rr,rAlrpoBaHr,ra uu{opuaqr,rn
o paccorJracoBaHllJ{ nocrylaJra Ha BxoA He pe}I{e, qeM oAr.rH paa n 4 cen. lrony-
CTI,IMOE BPEM,fl HAI(OIIJIEHI,I,fl TIP}I I'IIAI,IPOBAHI{I,I BCEII TEJIECHOTIOM MO}I{ET
6r,r'r'r oupe4erreHo r.rB Bbrpan{euua ({{), eclr,r Ba/{aua Hepa6ouaa aorra or{oJro
rroJlroca Mupa. fIo;nyuenurre Bblr[c coorFlorrleHr,rfl AJ].tr BDIrrr{cJreHl,rfl Trr rr
xr orlpeAeJieHbr B rrpeAlroJlolr{gFrtrr,r, rl1.o q : 44" 39' .

Ilpu ycrauoBne reJrecltoua e 6oree cerJepHrix urrrllorax N,rolr{Ho rroRa3arr,,
ar{aJrrrrJrrp}rfl Soplryrrr (6), uro c ytscflflqeurrer\{ g BHaqenr,r.fl Al-n* u A6n,o* 6y-
/{yT yMeHbIIIaTbc.fl l'1' HaH cJIe/{cTBI'Ie, AoIIy0TI'INIoe BpeNi-[ HaHorrJloHL{.E Trr
Hocr{oirr,no Bospacrer. Hax lranecruo [1, 21, naHounenue cna6rrx EJreHrpr,r-
qecKr,rx cr,rrHaJroB Molr{er 6r,rrs ocyulecrBJreHo r{aH MeroI(oM HerrocpeAcrBe}r-
Iroi'0 Har{onJreHr,ltr saprrAa Ha r{oHAeHcarope r.{Hrerprrpymtr{er"r qeroqHu, ran
lr L{eroAor[ caleTa B TerIcHI,Ie OnpeAeJreHHOro oTpesna Bper,IeHtr r4MfIyJIbcoB Ira-
rrpfiiltcHl,r-fl Ira HarpyBotlFroNr corporr4BJTeHr,r,r SoroynrnoxirrreJrrr. IIocle4unfi
I\{ero/{ 6onee nepcnenTtrrBeH, TaI{ HaH Ha roqHocrr{ IrIBMeperrIII-r ts a.r.oM cJryrrae
ilpaHTI,IsecI(I,I He cKaBIiBalorc.a HaBoAnrr rpoMrrllrJreHnoit .racrorbr rra BxoA
ycl'rJlr,rreJrE,Horo rpaKra n $nyxryaqtrlr BroplrqHoli EMuccurr [r,r]roAoB yn{Ho-
II{I'ITeJlrr. B clyuae nptlMeHeHtrfl cxeM Har(oflJreHr,rrr orFrotrreFrrle cr{rHaJra r{
xlyMy BoBpacraer np.flMo rlpollopql'IoHaJIrrHo nopHIo HBaAparr{oMy rrB BpeMeHr,r
HaHoIrJreHI,Ifl T [1 .1. llpr,r crpoi.o rocro.flHHoM cucre r{BaHroB .ny.rr.rcrofi encp-
lrrlrr, rlaAaroqrrx Ha $oroxaT o4 B cAlrHi,rqy Bpel{errrr, qilcJro aJreHTpoHoB,
?Mr'rrrrlpyeN{b1x HaroAo\{ B eAIIHL'Iqy BpeNIeHlI, He .flBJl.flerctr [ocrorrHHLI]\I B paB-
JlurrHrrle Mor{errrbr BpcMer{r,r. flpu aroll 3ar{oH pacIIpeAeJr0Hr,rfl tseporrrHocrr,r
al'lr,lrTr,rpoBaFrll.fr Tor.o I,rJrl,I l,rHor.o rrr,IcJIa DJT0I{TpOHOB B eArli.I,IUy BpeMelrr{ CO-
orBe?crByer pacnpeAeJreHr,rrc flyaccoua. ,(na raHoro JracrrpcAeiterrrrrl oraH-
Aaprr'roe orr{JroHeH[rc (cpe4uenna4parr,rrrHa-fl oruu6xa) o onlreAeJr.frercfl Br,rpa-
iI{eIIlIe[[

6:lf rr", (12)

IrAe no - cpep'fiee qr,rcJro sJrertTpoHoB, DMtrTTupyeh{brx KaToAor{ B ccrtyHAy
BlleNrelrll. flplr i,ralreperutlr cra6ltx cBeroBr{x ltorol{oB SoroynruoxtrreJrrr lrc-
noJlbBylor o6r,r.lno B IlelrilrMe oIIr{oBJrenrporrHoro cqera. flra rDDV 8r,16r.rllaror

(i 0)

(11)
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TaHOI"I pell{I{r'I nIrTaH[tI, [pr{ I{oTopor{ Bce aJrer(Tpolrbr, BblJ]ereBrx}le c riaToAa,
Aocrl'rraloT nepBol'o aNII,IrTcpa. flpta erolr IIa lrarpyaoqHor{ coilporr,lBJre}rrrrl
@0v xax4ortry a.treHTpoHy coortsercrBycr r,rMnyJrr,c Iratrp.rrlr{egu11. r{ucno
r4MrryJrbcoB, cocrruraHHbrx sa Hanoii-lr,r6o orpeBon BpeMeHLr xt B CJtyrrae I43_
r{epeHI'Lfl cua6oro cBeroBoro rloror(a o6r,rqlro Co4epnrur s ce6e HaH r4MnyJrbcr;I,
o6yc;non.ner'rnr,re 4elicrnrreM cBeroBoro rroror{a (curuara), TaH r.r r,rr{rryJrbcbr or
r]roua - /r,p r'r repr\[o3Jrer{rpoHoB r{arola /cr,.' floerouy qr4crro r.rMrryJr[,coB,

(l)I,Ir. .J, tiTpyl{Typlra.s cxeMa gr{cfi eI]r,rMerrraJrr)}rot.o Ma(era
-I - rIorYn[cHoBhlii Mo]ryfittrop; ,.- ()oroyxrHo]r{nreJll; ,? - Irrtrpor(onoJrocubrr'r yctrJrrrrcJ6l
,/ 

- aMr.[IlTyAtrutt grrcHltlrltullarop; 5 - oJlcrirpoH]rrrlii rtrou; 6, 7 - lcpecrrcrHbre ycr-
policrBa:3- aretirllollllltli ocql.rlrorpa(); 9-BblcoHoRoJrbrlrblrt crabur[BfipoRaHHblr:i

BIJ trI TIM I,I TE.]I b

o6yciloBJreHHbrx cBeroBr,rM rroronou ft", orrpeAeJrflerc.rr uo {opuyre
Its : l6*rr*rp - /cm+4, (13)

I,(e /ir"1--1,1' - IIoJlItOe qI'ICJIO COCTIIT&IrIIbIX I4MIyJIbCOB, fu-1q, 
- 

aILICJIO IIM-
rryJlr,coB or Sona r,r repMoaJrexrpouuori Dt\{r{cct{r, r{aroAa. CpeAnaa cKopocrr,
cqeTa r4MrryJlbcoB cI,rrHaJIa no B 3ToN4 cJrytln" paBHa

&c+rr+tp - /trrr+o
(14)flc : : l?c+nr+6 - I71r+0.

Ha ocuosaur{r{ Br,rpax{eHiltr (L2) r[o?r{Ho lror(aaaT},, qTo cTaHAaprHoe oTnJro-
EeHLIe CHOpOCTI{ CIIeTa LlIr{nyJIbCOB CIIrI{aJIa OlpeAeJIrIeTC.fI I{SBeCTHDIM COOT-
EOIUEI1UEM

/.-
nse:V nho:

,r L,"c+n+O I "ur+tD
.tt (15)

rle T - BpeM.fr crrera (nperrrr HaHonJreHr,r.s), rlojr - {nyxtyaqufl cKopocrl{
cqera EMnyJItcoB. Tor4a oTHorrreHr,re cr4rr{aJra H [r)/My p MoH{eT 6nrrr, upeg-
cTaBJIeHO paBeECTBOM

- ftc 
""{{r- /1e,1, f ,,**ro +"x1,+q,'

(1 6)

finr oxcuepr,rMeHraJrbHoro I4ccJreAoBaHr,r.fl pa6orrr Soroynlnoxr,rreJreri B pe-
;Hr{Me cqera rporonon B ycJloBr,r.flx, 6llrsxllx fi ycJroBr,rflM pa6oTbr Sororlr4a
c noJryAl4cltoBol,i N{oAyJl.flIlrnerl cBeToBoro roTor{a nptr cJre?neHrrrr Ba cra6r,rMr.r
BBeBAaMT{, 6r,rna coa4aHa ctreqlraJrbrra.fl MaHeTHarr ycTaHoBr{a Ha reJrecxore
ABT-7 n I{pAO AH CCCP.

Sxcnepr,rnrenraJrbHr,rii Mar(er cocro.flJr r,rB orrrr{Ro-MexaHr,rsecHoro yBJra, HoH-
crpynrnBtro cBflBaHrroro B oArro rIeJIoe c Hox{yxor{ rforoyunomr{TeJrff u r{BMe-
pr{TeJrrrroii arrrraparypr,r. Enox-cxelra Bcero Manera rrpeAcraBJreHa Ha Sur. 3.
flocpe4ctaou o6r,exrrara reJlecxorra a nao6paxrenr{e BBeBAbr crpor{Jrocb B rrJro-
cr{ocrtr Bpaqeur,rfl rroJryAr.rcr{oBoro MoAyJr.rrropa -1, coBMetrIeHHofi e gaunou cny-
qae c {oxanr,uofi rrJrocHocrtro. Mogynr.rpoBaHr{r,rfi cBeronoii rroror{, [pofiA.fl
Jrr{EBy Oa6pn 6, nonagal rra RaroA {oroyrrruolxr,rreJr.tr 2. C auo4a Soroyuuo-

(Dr,rr. 3. Crpynrypuax

lf9



Etr,rTeJrtr r.rMrlyJrLcEr crrrHaJra rrocTynaJrrl Ha BXOA IrlIIpOHonoJIoof{of|J ycll.rllI-
reilf: 3 rr,Iila yIII-10, aateu qepeB AI,ISHpuNIlIHarop 4 AAAO-1 rIoAaBarIIICL, IIa

BxoA aJrel{rpouuol.o r(JIIoqa 5. ,(ucxplrul{Harop AAAO-1 npoflycr(aJl rINInyJrb-

cr,I B rloJloce 0-: 20 a. Ero npI,IMcHelII,le 6r,rno ueo6xoAl{Mo B cBrall c reNI, tlro
6toH erexrpoHrroto Hlrloqa oxaBaJrc.rr BecbN{a Hpr4TurIHr,IilI H BeJIlIqI,IHc aMrIJrL{-

TyA I{MrIyJIICOB, IrOCryrIarclqI,IX Ha erO BxoA, I'I gepecTaBaJI pa6oTaTL npll aM-

rrJlllryAaxr rlpeBtIUtaloql,lx 30 a. I{poue roro, AA,{O-1 us scex rrocryllarcq]Ix
r{MnyJrr,coB B AaHHoii rroJroce Sopulrponar craHAaprHr,Ie rlo AJrrIreJIbI{ocrrl
r{ oAI,IHaI(OBbIe IIO aMIIJT!ITyAe I,IMIIyJIE,CbI, yIytIIIIafl TeM CaMLIN{ yCJIOBI',Tfl pa-

6o.r.r,r nepecqerHbrx ycrpoiicrB 6, 7. Ou1;1tJIrIoIpaS Cl-B (8) noBBoTLEJI Bllsy-
aJrbHo r{oHrpo,rrrrpoBarb xapaHrep uporlecca Bo BpeMfl Ha6lrloAeHI',Ifl. IJeur,

r+IH
//s-tr

@ \,
Olr. 4. Cxelra ounrno-McxaHrlqecnoro yaJra crlrrxpoullSaropa

] 
- 

rIoJIyAlloHoBbtI-I }Io/lyflflTop; ,-cutlxpolrlaltpytottlltii IIuCH; J- JIaIIII:I

IIaI(aJrI{DaHuJl; I 
- OtlrolluoA; ii, 6 

- 
l{opo6H:r ct{ollocrcii; 7 

- 
ilrlo-

"""}Xi"li'J,iinffi :il["'"*;,li"Ji;'1"1"]'I'J:,i.;1;^;;],"',"'

rrr{Tar{1-E {oroyunorxrlTeJlr{ 6r,r.na no4xnroqeHa K BbIcor{oBoJILTHo}iy cra6uJuI-

BulloBaHHoMy Ilbrnp.EMlltenro 9 tuna BC-22.
- 

Ha6;uo4eul,I.fl tllloBoI[uJII,Icb B peiHI'IMe CroIIpolleHrr'roIi uo4y;raUllll' HoII{a

u806pamegllo BBoB[bI yB6ALIJIoCb c Hp9NII1I'I noJIyAlIcItoBoIo N{oI(yJIflropa I{

loJrrrocrllo !I[,I [epexpblBaJIoCb npll Bpall{eHr'ru. flplr aroNl Ha oAHO nopecqer-

uoe yCrpolicrso sa Bpel{f { nplIxoAI{JrI,I I,u\'IIIyJIbcr,I, o6ycnonnellHlle CB0TOBLIM

"or*o,ti 
BBeBArI, {oua ue6a I1 TepxlODJIen'rpor1uoti 3N{lICc}IlI $otoHaloqa llc+rr+*i

Ha Rropoe flepccqer]Ioe ycTpollorBo - I'IMnyJIsCLI or $ona ue6a I'I repNIoaJIeI(-

,porroo $o.roxaro4a k**(,. Paanocr6 rror{a3aHr,rrl flepecqcrHtlx ycrpolicrB Ba

eAlrHr.rqy BpeNitegll 6r,Ua parua I{oJIIIqeCrBy I,IN{nyJIbcoB B eAllnllqy BpeN{eHI4

Zrc, COBAaHHbIX CBeTOBIJI,I nOTOI(OI,I OT sBeBA (no.reanlrnr CurHaJIoM). Pa6Ota

AJreHTpOlrgorO I1IIOaIa rtpOIICXOAI'IJIa C1'{H4aBHO C BpalqeHlleM nO.rlyAlICItOBOIO

MOAyJrflTopa, tr [ooqepeAHo qepes r{a}r{ALre iloflo6o]lora NroAyJlflr0pa I{ BI'IXOAy

Ar4CKpr,rMr{HaTOpa IloAHrlorlaJlcfl BXOA TO OI(HOrO, TO Apyroro flepecqeTHoro

!rr:p6it"ruu. Cirnsaauocrb tspa1uerrrr.E rrorryArrcKoBoro MoAyrr.rlropa IrI pa6orlr
eJreHTpoHrIoIo ItJIIoqa AoCrI,IIaJIaCb nogpeACTnou {oroanet1rprqegHoIO CIIII-

xpor{!IBaropa.
Ha {lrr. /+ npeAcrasJleHa rrpr{lrqlrrr.{aJrbrrafl cxeMa oflTlllto-lvlcxaHllrlecHol'o

yBJra crrgxpour{Baropa. C uoiy4r,rcHoBr,rM r\,roAyJrflropoNI -1 cBrIsau Alrcx 2

c AByMfl orBepCTIt.flIlIII ALIaMerpoM flo I ny, pacloJloll{eHHLIMII IIo JII'IHIII'I

KpoMnil cpesa TIoJIyAI{CnoBoro NloAyJlflropa. flo oAny c{opoHy AI{CIta paclo-
JrOXeHa Toqeqllafl JIaMIIa HaHaJIIIBaHI{.a J, Mo[IHoCrr,ro 7 BrrL' IIO ApyryIO CTO-

poHy - {oro4uog 4 ruta OA-3: Ero ycrpor:rcrBo coBI(aBaJIo I,IMIIyJILC6I AJIfi

sarryc1a eJIeI(TpoIIHoIo I(JIIoqa. llpll nparqeHl{r{ AIlcKa oTBepcT}Ifl nepecexaloT

ilyq CBera oT JlaM11oqftpl I{ Ha HaIpysoqIIOM CoIIporrIBJIe}I[II {ologlto4a BoBHI{-

HarOT r(OpOTHIIe UMfIyJILCbI I{aIIpflx{eHLI.fi, IIOCne $opnlrpOnaHlrs oHlI IIoCTy-

rraroT Ha BXOA sfleKrpOIIHoIo ItJIIoqa, KoropbIfi IIepeXJIIoqaeT fl0peCqeTHl'Ie
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ycrpolicrBa. flony4lrcxonr,rir uo4yJrflrop c noMotr{bro peAynropa Mor Bpaqa-
rbc.rI co cxopocr.EMr,r 1180, 60 u 6 o6lnuu,, rrro coorBercrBoBaJro cJreAyro-
qr4M sacrorar{ BnJrroareHua nepecuerHr,rx ycrporYrcrn: {8, L tr 0,1 eq. B xwue-
rtaru.recHori qemr peAyr(ropa 6rua [peAycMorper{a Hopo6xa cnopocrer,l 5, 6,
IroBBoJr.rrrollan 6ucrpo lr yilo6no r,rBr\{eH.flrb c}ropocrb BparqeHr,r.tr MoAyJr.rrropa
B yKaBaHHbIx BlrII]e IIpeAeJrax. He6onsIIIoe aJrloMr{Hr{poBaHHoe Bepr(aJro 7 uoI.JIO
SaEI{MaTb rprt {uncupoBalrHbrx IIoJTO?I{eHr,r.fl. B nolome:arlu a cBeT oT SBeBArI
rlorraAaer ua {otoxaro4 {oroyuno}KureJr.fl B. B nonolxerrmtt 6 or{ HarrpaBJr.riercfl
B oKyJLflp 9 nuaya,lrr,uoro Kor{TpoJl.fl Ba rroJlo}HeHr{eM BBeBAbI B rroJre, qro ueo6-
XOAI,IMO IIPII ]OCTI'IPONXE U {OXYCI,IPOBHE B IIEPI{OA HAJIAAKI{ YCTA}IOBI{I{ IIA TE-
Jlecftorre. B rononreru,rr{ 6 BepnaJro rrepenpr,rBaer cBeroBoft uorox. Ha6op r-rcri-
TpaJrbHblx cneto{ulrr,tpos 10 c lrenecruort serE.rr,rHoft ocna6neuu.s rro3BoJr-flJr
6rrcrpo u y4o6Ho ocila6il.flrr cserosoit rroron or BBesAr,r Qnt : l1nr Ao rex nop,
fIOHa CI'IrHaJI He oKaBLIBaJIC.fi [paKTI4qeCHI{ paBHbIM ITOJII{qeCTBy ITI,IIIyJILCOB
or Sora He6a u repMoaJrer(rpoHoB {ororaro;1a. C yuerolr BeJrr.rsr,rHr,r oc;ra6-
JleHlr.rr cBeroBor0 rroroxa cBero$r,urr,rpoM B rrpouecce ua6nrogeuufi oupe;1erx-
JIaCb SItBITIBaJIeHTHaTI SBeBAHa.fl BeJII{qIIHa mor{B:

wots - mo * 2,5 lg p,

rAe [] - oc;ra6lrenr,re (.lucro paz); mo - 4eiicranreJrrrHa.fl BBeBAHarr Be[r4qHHa.
Vxaeannarr Ha {r,rr. 4 JrrrHBa q)a6p[ 77 nepeuoclrna lrao6pamerrr{e BxoA-

Horo orBepcru.s rerecrorra Ha Sotoxaro4 yMrlolnr,rreJr.s, qeM o6ecuequnalacb
HefIoABr{}liHOCTb ttOlOtI{eHI,r.S CBeTOBOTO LATrra OTHOCI,TTeJTLUO sOrOrtaro4a.
flpurrenenr,re {lrnr,tpon ol{aaaJrocb 6oree na4e}J{rrr,rM cnoco6u BBr.flBJreHu.a rro-
poroBol-I anea4uolit BeJrrrqr4Hr,r, HelfieJlr{ [oucnll sneag t0--:-1lr,t, raH r{ax TeJrc-
cxou A3T-7 l4r,Ieer oceHrr cna6r,rii rr,rA, B cuJry qero 6srro necr,ua cJrol{r{o Rbr-
6uparr, 4na na6nrogenr,rli BBeBArrr MeHee .flpxlre, qelr B,r.

Sxcnepi,rueuranrur,ri,r MaHcr rlocJre n3roroBJreHr,r.E rrpeABaprrreJrbHo r,rc-
lbrrrrBaJrc.s e ra6oparoplrrr AJr.s BbrflBrenu,s [orperrrHocrr{ a[[aparypbr rr npo-
Bepxrr r,rAeHTlrquocrr.r pa6ornr [epecarerHbrx ycrpolicrn. ,[na Eroro or reHe-
paropa Ha BxoA ycrrJrrrreJl-rr yIII-10 rroAaBaJrocb crarrAaprHoe cr,rcro lrMnyJrrr-
coB B ceHyHAy. B saBI,IcI4N{oCrI,I or cKopooTrr Bpatr{eHr{-fr l[Brr]taTeJr.n c roir ranra
r.ruor,l .racroroft orxprrBaJnrcb BxoA6r frepecqerur,rx ycrpoi,icrn. tr{4enruuuoctr,
pa6otrr o6olIx fiaHaJroB orrpeAeJrrrJracr, AJrrr Rcex BoBMo)r{HLrx BpeMeH Dncilo-
BI,IqrIr{ (10, 30, 60, 120 ra 300 cen). C aror? qerr,ro 6r,rnlr 4onorHureJrt,rro orpe-
ryJlr,rpoBarrrr peJre Bpel,renr,r o6olrx cqerrlr,rxoB. O4uaxo rrAeaJrbr{o orperyJrr,r-
poBarb peJIe BpeMeHlI He yI{aJroCr.. Paauttqa AJITITeJIbHOCTTI SKCIIoBT{qnir cuer-
qI4ItOB, KOTOpLIe SaAaBaJIIICb IIOCpeACTBON,I peJle BpeMeIIrl, COCTaBJI.IJTa OITOJIO
t cex. B peaynrtare rlpr{ BKcrIoBUIIrrrr 300 cen florpern]rocrb cocraBJraJra npr{-
Mepuo 0,3%; rpr{ ar(crroairqur,r 30 cet - onoJro 3%. Itpoue roro, 6r,rr eule
oArrH r,icrorrr{rrn rrorpe[ruocrefi, BaJrox{er{Hr,rr,1 n cauon N{eroAe. Ecmt nxogrr
lepecqerurdx ycrpoficrB BnJrroqarr; c ne6olr,ruofi .racrorofi (0,1 lr,wr'.L ery) v
nprl Bror,r Bpervr.rr Dr(crroar,rqr,rr{ lle6orbflroe (uanpuuep, 70 cer,), ro RrroJrrre BoB-
MoH{Ho, aITo oArro trepecqerHoe ycrpofictno 6yger orr{pr,rro [oJrrrrrre Ha BTJeMfl,
B rlpeAeJIe paBFroe rroJroBr{rrc AJrrrrc.[],Hocrr,r 06opora MoAyJrflropa, FIa upaH-
TLIHe ara norpeILIHocrr, 5r,r;na Merrbrtre. Vxte npr sacrore rrepeHflIoqeHr,rfr rlepe-
crIerHDIx yctporiicrn, paBEoI,l L8 ety, florpellrEocrr, csera Hrrqro]r{Ho M&Jr& rrt 0ro
Mou{Ho npeHe'6pcus,

TaHr,ru o6paeont, c rosn[ Bperrufl yMeHrrlrre]rr{.rl rrorpernHocrrl irie.rrareJrr,Ho
6rrlo pa6otarb c 6oJree l-\Jrr,rreJrr,HbrMrr ancrrosprqr4.fl\lrr r{ c 6olrr,rrcr,l .racroroii
lepexJlroaleHrr-fl flepecqerr{r,rx ycrpoficrn. IIpn Bxcrroarr{lrrr 10 cen, r,r ]vrer{brrre
o6a c.rersr,rxa ueo6xo4prMo Batrycxarb or oArloro 6onee roquoro peJre Bpe-
MEIIU.

B ra6oparopuu rrpeABaplrreJrbHo cErrMaJracb cqeruarr xapaxrepr.lcrrlHa
{oroymuorxr{'reJrrr AJr.fl orrpeAeJrerrrr.fl oro orrrr,rMaJrbHoro peH{BMa pa6orr,r -pell{r{Ma ogr{ooJler(rpoHHoro csera. Ha {ur. 5 npune4eua cqerua.fl xapar(re-
pltcrr{r(a Soroyuuonu.rreJr.f, rnua ODV-64 Js 11. ttax Br{AHo ua {rar. 5, era
13 llae. rtphrMcnoii ooccpBar., r. xxxu 181



r(pr{Ba.fl cocror{T r{s rpex orqerruBo paaJrl,Itlalor{I4xcfl yqacrxoB (o, 6 v e).

Ourlruarruoii cqrnraercr pa6ora Ha rIJIaro xapal{repI{ctuxr,r (yuacrox 6).
C;re4yer BaMerI{Tb, qro ETor yqacrox yAaerc.fl qerno Bbr.fIBHTl; ToJIbr(o y xo-
pour.rx eHBeMlJIfl pon $oroylmrornnte,neiL

OxcuepnueuraJrr,Harr npoBepr(a neo6xo4unrrx coorHolxennfi n peaJIbHIlIx
ycJIoBr{flx 6r,rna uponeAeHa B Ftpuucxofi acrpo{uauuecHoii o6cepearopun
Ha reJrecxoue A3T-7 B aBrycre 1963 r. rro cJreAyloqeli uporpar'tue:

I. Brr.asrenue a$Sexta Har{orlJreHll-fl.
II. Oupe4eJIeHlIe pea.nr,noii uoporonoli anea4uoli BeJrI'rqI{HLr'

III. Onpe4eJIeHrIe BaBL{cr{MocrI,I rIyBcrBureJrr,Hocrl'I yctpoircrua or clto-
pocrr{ Bparr{eHrl.fl MoAyJIflropa.

600 700 800
Unum,b

@r.rr. 5, C.terlra;r xa par{tcllrrcrr'rna
rlroroyurromlrro;ra ()Ey-64 N 11

4050fl
Tnok,rr*

(Dur. 6. lpatfnn BaB]{crrMoc'trr orrroflrerrrrfl cr'IrlraJra
It rrryMy oT BpeMerrrr flafi oflJrcr{rlrr

I. IIpu BLIIIBJIeHnT{ a${enra r{axorrJleurrfi B 3aBrrcr{r\rocrr.r or llJrrrreJrbrrocrr,r
DKorroar,rql,rrr DI{BrrBaJJe}ITHafl BBCBAHaTT BeJrnarrrHa 6ltra paBua 9r,, (ua6nro4a-
Jracb .rrpr{arr BBe3I(a, oc;ra6n;rrurancl uefirpaJTbrrr,r}f cncro{u.rrr,rpolr). Peaytr,-
ratr,r ua6rloTleur,rii u crarr,rcruqccxorl o6pa6ornn AaHrrlrx ilplrBef{cHri n ra6,r. t,
lra xoropoii cJre,r(ycr, qro flpu yBeilr,rqcHr,ir,r Bpe],reHrr HaHonJreErrfl cyr\,rr{apHoe
qlrcJro r,rr{ry.rrbcoB or cr,rrHaJra, {ona nc6a, uynra rforoyruHorru.rreJr.E lraHarr-
.IIIIBaercr{ lIIrneiino co BpeNteHe[I c yAoBJr0TBoplrreJrLnoi.r'r'o.rHocrr,ro. Oruo-
lrelrlre ?ric cr,rrrraJra H rrryr{y p Bogllacraer n lfi pag, rAe r - Bper{.rr r{ano-
rIJIer{r.r.fl. flocrpoenua.s corJracHo AaHHbrM ra6n. I BaBr,rc}tMocrE, orrrorrreur,rfl
crmHaJra H [ryN{y or BpeMcnrr HanorrJrerrr,rfl rrpr,rBoAeHa ua Slrr. 6. flynnrr.rpou
Ha DToN{ me rparfune r{aHeceHa reoperurrecxa.fl HpuBa.s yBeJrr{areurrfl p np}I
B O Bp aCT alrr,Il{ B p CN{eErl IraH oIrJIeHr,IfI.

II. Oqeuxa uoporonofi auea4noli BeJrr,rqr,rHbr rrprr HaxorrJrcHlru r,rN,reer rrc-
KJIIOIIUTeJI],HO BaiI{HOe SHaqeH}Ie, TaI( HaH IIOBBOJIfleT CAeJIaTL neO6XO4r,rtUnre
BbrBoAhr o lroporoBofi uyncror,rreJlE,Frocrrr $orogarunxa nprr HaKorrJreHrrrr crrr-
rraJIoB r{ o nepcuexrr{tsax 4alr,nefimero paaBr,rrlr.rr AaHHoro MeroAa npr{r{eHrl-
TeJrbrro x Sorocneg-fltrIrrM cr,lcreMaM.

Peaynrrarr,r na6.nrc4eulrr:i nprrBeAcHbr n ra6t. 2. Ma ra6r. 2 cne4yer, uro
rIpI4 orHorueHI,II,I cl{rrraJla H rrryMy p : 4 u BpeMeHr,r Har{orrJregr{.8 15 cen yae-
perrHo yAaJrocr, r,rr{Arrqr{poBarb BBe3Ay 12,,, ttracca K0. ,(;ra uoprualr,uoli pa^
6orr,I {orou{Aa c HelpeprJBHoli otpa6otHorl lr uony4ucrosor:i lro4y.naqueft
cBeroBoro frorona o6r,rqso 6r"rsaer neo6xo4nlro r{Merb p : 10 npr{ paccorJra-
coBaurrrr Ll >= dlz.
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flponegelr cpaBueur,re noporonofi qyBcrBureilbnocrrr Ar{cnpergoro r{ Ee-
trpepbrBrroro MeroAoB BblflBJreHr{E crrrgaJra ourra6nlr uprl p : 10. Ha oproi
3aEr4r{ ra6* 2 Mo?nHo yrBep}KAarb, qro B peE(rrMe cuera {orouoB AJrfi BBeBAbr
r(Jracca K0 6y4enr r{MerB p : 10, ecJrrr [oporoBa.fi BBeBAHafl BeruquEa paBrra
11"* n npeuE Ear(orrJreur,rfi t : 15 cen. .

^ B 
^cryuae -Herrpep^brnuoft cre4rqefi cucreurr (Dn, : t0-11 rLJ,L, qro ^rtpltD :20 cn n kr:0,3 (4aunrre reJrecfiotra ABT.7 c_yseroM orrrrrr(rr Sororo-ronrur) coorBercrByer, corJracno Bbrpa?fienuro (t), gnr.

Taxun o6p_asou, trpu BpeMeHrz uaxoirnesvn 75'cen Mbr yBerraqr,rilu [pouirrla-
rcqylo cnoco6socrb Ha rpr{ BBeBAHbre Ber[qr,rEbr. flonyuennrrft peiymrar
yAoBJIerBopareJIbEo cofJlacyercfi c reopernrrecr(r4MIr [peArrocbIJIHaMr,r, qro
JrerHo rroHaBarb. B cucreuax {ororu4upoBaErr.fl HerrpepbrBHoro geficrnun
Irpr{MeHflrorc.a ua6upareJrbHbre ycrltJlrrreJrrr crrrEaJra oun6nu c nocrosuroft
BpeMexrr.0,01--0,02 ceq,, v- BpeM.E ycpeAueu?r.f, T1 B Er4x Molnuo trpr4Eflrb paB-
nrriu 0,01+-0,02 cen. Torga reoperuqecxrr rrprr Har(otrJreurdrr 15 ien rusr gor-
?rtHbr r{Mer6 Bbrr4fpr,rE B BeilI4qr.rEe p (a sHaqur, tr B Berr4sr4ue noporonoft
qyBcrBrrreJrnnocru) trptrMepno " 1/tS1O,OZ:27,4pa8a, r. e. r 8*,6.

flocnolnny Dr(ctrepr.rMenraJlsubre AaHHbre 4ocrarouno 6nuaxn H reoperrr-
qecfttrtM, TO MOTIHO [O[Cqr4Tarb, r(ar(oB 6yger rrrlrrpbrm B BBesArr],rx BeJItrqI4-
sax Lm upn Aorrycrr4MoM Arr.tr cr{creM Mecruoro rrrAr,rpoBaHr{fl rrpoMe}fiyrr(e
BpeMeHrr Melr{Ay AByM.E rrocJreAoBareJlr,rrbrMr{ BBoAaMr{ zn{oprr,raqu}r u pacco-
rJracoBaHr4trT paBEoM, xaH 6nrno [oHaBaHo Bblrrre, 4 cen, B eroivl cJlyrlae trplr
rroJryAucr(oBofi rr,ro4ynaqrrrr BpeMfl Har(orrJreHr{.fl to : 2 cerc, Tat\ Han lrprd Bpa-
rqeurrlr rroJryAr4cxa r{ paccorJracoBaur{rf Ll > dlz Har(orrJrenrre cr4rr{aJra rrpo_
r{BBoAI4Tc.fi B Teqenrre rlr{mb noJroBrrnrr BpeMeHtr rlaMepeuu.s. B cr{Jry cr(aaan-
EOIO:

vru,:trw:*{rry:#:r*,r.
III. flpu oflpeAeJrenlrr{ BaBr{cr{Mocr[ qyBcrBr{reJrbuocrr{ Sor:o4arurara or

cfiopocrr4 BparqeHr,r.s MoAyJrflTopa Bbr.flBJreHo, qTo oEa oAr{HaHoBa AJrJr Bcex
cxopocreft B rrpeAeJrax [orperrrHocrrr afl[aparyprr. CregonareJrbrro, Mo]nEo,
yBeiruqr4B cr(opocrr Bparqeur{.fl r{oAyJr.rrropa no 6000 o6lu,un u qacrory [epe-
Itilroqenrrfi [epecqerubrx ycr:poficro 4o 100 ?zr, cyqecrBenHo yryqmrlrb r(ou-
crpyrqfiro orrrur(o-MexaEuqecHoro y3Jra.

BbrBoAbr
l. flpuueuenlre MeroAoB rraxorrJreHufl cna6rrx arexrp[qecnr{x curHaJroB

B COTIeTaHI4II CO CXeMaMtr CqeTa I,IMtryJIbCOB MO)fieT fiOBbrCrdTb CyBCTBtrTefiB-
uocrb Soroanexrprrqecxux rr.rAoB rua' 2,5--3*. Tanoe cHr{}r(eurre noporonoft
qyBcrBr{TeJrbnocrr{ Mo}fier rroJruocrbro pemurb upo6reruy r{crroJrrBoBaHrr.E aB-
ToMaT[xrecHoro lrrAr{poBallu.tr r{a TeJlecHorrax cpeAEux paBMepoB.

2. I{enecoo6paauo npu paapa6orr(e cxeM Soroarexrpuqecnrx rrrAoB trpo-
pa6otam Borlpoc o BoBMo)nnocrra riplruenetrIrfi B Hrrx Jrorr4qecxrrx aJIeMeEToB
Bbrqucrurerrrnofi rexnuxr{, a He r{Arrr tro nyrr,r rrocrpoeuufi crpyr(Typ, uo4o6-
EEIX crpynrype SororuAoB rrefipepbrBuoro geficrorar. flocte4nee, Mo]nHo [peA-
rloJlararb, rIoaBoJIr{T cHr{Br{Tb rpe6yeuoe AJr-E HopMaJlruort pa6or6l oruorneutre
cilrraJla K IuyMy E reM caMbIM eqe 6oree tronr{Br{Tb rropor qyBcrBureilbuocrr{.

3. fllr aBToMarrrqecnoro rr4Ar4poBan]rf reJrecxorloB rra onaaropuanrnofi
MourrrpoBr(e rryreM noa4eficrnnfl Ha rJraBEEre trprrBo4r,r ueo6xoAr4Mo r{Merb
yctpoficrno, aBToMaruqecr(r4 cHrl)fiaroqee BpeMfi HaHorIJreHr4.E upu npr6mlxe-
Etrtr r( rroJrrocy. flpr arou, corJracuo Bbrpalr(enr{ro (11), crurxteur{e BpeMeHr{
Ear(otrJrenrr.E AoJr)r(Ho rrpoflcxoArrrb tro Bar(ouy cos6.

!. riorrlpx 1963 r.
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BbrcrpoAErlcrBvrom,r4[,I TTEPEHmOqATEJIb
HA BOJIHIT 3A cw

A. O. Daugpuu

Ontrcr,rnaetcg t{o?,[e,.tb Nrexaur{qecfiot'o A]lyxrloJIIocuoto nepcnJrrorrareJltr tta cBflBaHHLrx

peaoEaropax. flpuno4rrcr ero xapa(repr{crr{r{r,r. fleper.rrro.rareJrb Mo}fier 6r,rrr, zcnorr,-
sOBaE B KaqocrBe MOAyJrrITopa B paArloMerpe.

A FAST DOUBLE-POLE SWITCII FOR TIIE 30 cm WAVELENGTH, by A. F. Ba-
,churin.- A uodel mechanical double-pole swil,ch on coupled resonal,ors is described
.and its characteristics givcn. The srvitch can be used as a modulator in radiometers.

Am ua6rro4euua cla6blx rrcroqHl{HoB B paAI{oacrpoHoMI{I,I mrrpoxo
Irpr,rMeH-frercrr MeroA (r.rcHilroqeHuflD co6crBeHl{oro rtryMa rIpI{elIHr.rHa rrprr [o-
Morrlu rvroAyJrfrrlr,rrr crrrHaJra, troAJlelHatqero IrSMepeHuro. tIro6r,r ocyqecTBr.rTb
TaKyIO NroAyJrfrrlr.rrc, nepeA npr{eMHr{I(ou ueo6xo4lrMo III{erL IIepeHJIroqaTeJIb
(rr.ro4yrarop), xoropr,rfl c oflpcACJIeHHofi qacrorol"t n0pcHJrroyaJr 6hl BxoA npu-
'eMHr{Ha c arrTeHHbr Ha HeHoTopbrfi nocroflHur,rfi racroqHl,IH IuyMa.

13 ruteparype onlrcauo rrecrioJrr,r{o rrrrron l\,rexaur{qecl{rrx 6ecnotrrar{Trlrrrx
repenJrroqarerefr 71Jra HoporxononEosoft qacrI,I AeurlllerpoBolo ArranaBoHa
(crr., narrplm{ep, [ 1, 21).

B upe4nomeHHoM aBTopoM AByxrIoJIIocHor{ [epenrroqareJle Ha Bo.JIHy
,onoJro 30 ctt, r,rcnoJrr,Byrorcfl pesoHarrcHlre cBollcrBa HoHrypon (peaouatopon)
uB cerBeprbBoJrHoBrrx orpeal{oB rnur,rii nepeAarr, HoporKoBaMKHyrLIx Ha oA-
rroM Houqe. Taxort r(oHryp rrporrycnaer or tr{croalnuna cr.{ruaJrar c He6o[r,muM
ocua6renr,rcll, ToJrr;Ko re qacrorLr, r(oropbre pacnoJlolr{eubr 86.[r.relr ero co6cr-
seHnol'r peBoHaHcHofi .racrotr,r. floatouy, ecJrI,I I,IBMeHI,ITr co6crBeHHyIo qa-
crory Hor{Typa, }racrpoeHHoro flepBoHaqaJrbr{o Ha pa6oqyrc AJrlrHy BoJrHbI, To
Hore6aHrrfl, coorBercrByrotrIl{e DToii BoJrHe, npoii4yt B cJIeAyIoIqee 3a Horlry-
por.l yctporlrcrBo Br,raqrrreJrr,Ho oc;ra6nennr,run. Oc;ra6neHrle curHaJla I{a pa-
6oqett BoJrue reM cr{JrbHee, qeM 6onr,rue orJll,Iqaerc.fl HoBa.s peBouaHcHa.fl qa-
crorir norrrypa or pa6ovefi.

B oulrcr,rsaeMoM rrepexJrrosarere Haln,qrrrrt rrB trep eHJIIoqaeMbIx I4croqHI,rHoB
clrrrlaJra rro[r(Jrroqaerc.fl K cBoeMy r(ol{Typy, HacrpoeHHoMy Ha pa6ouyro ua-
crory 14 cB.rrBaHHoMy Hpurraqecnoli cnaarm c peaolraropoM, o6lquM AJr.rI rlepe-
KJrroqaeMLIx r(aHaJroB, peSoHaHcHafl rlacrora Horoporo ocTaerctr ueuaMeHr-rorl.
trlla aroro peBouaropa cr{ruaJr rrocryrraer Ha BxoA Irpr{eMurrr(a. flepexnroueurle
UCTOIIHI,IKOB CI,ITHAJIA OCYtrtr.ECTBJI,fIETCfl MEXAHIIqECKtrI, IIYTEM I{SMEHEHI{fl PE-
BorrarrcHorl cacrorr,r Kourypa ornflroqaeMoro HaHaJra. Cuctelra I{B cBfBaHHLrx
peSor{aropoB rroSBoJIfler yMelrbrrrrrrb BJII{-fIH,Ie rrSMeHeHI,r-fI conporrlBJreHrrfl
r4crorrHuHa cr,rfrlaJra ua pa60ry ycrpoiictua, cJleAylorqero 3a MoAyJIfTopoM.

flpuuqur AeiicrBIl.fl flepenflIoqareJlfl l{JlJllocrpl{pyercfl {ur. 1.
ItoncrpynruBr{o treper(JrloqareJlr, cocror{T r{B JlaryHEoro Hoptryca, coAep-

E(arqefo rpr{ pesoHaropa, Kpr,ImHrr I4 trepeHilroqaloq,ero qI{JItrEApa ({ur. 2).
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Mg4ynarop trprrBoAtrrcfl n geficrnlre c noMoq,brc czirxpounoro sJrer(rpoABu-
rareJrff ruua I-205

Itpaeutre peBoraropbr r(auaJroB trpeAcraBJrflror orpeaor( trrrurrvl., noropafl
o6pasoaaqa IIeHrpaJIbubrM npoBo[EtrnoM, ,rBJr.flIoqtrMcfi qacrblo troJroro

utgnotori
ze//e/amqp

@ur, 1. K npuuqauy Aefictsus MoAyrr.Eropa

q,trJrrluApa, paBpeaauuoro uo o6paayloquM, tr Brryrpeuueft sacmro HoanctraJrb-:
nofi n4nuu, qufltrEAptrqecHl[e troBepxEocrrr xoropoft coeAtrrreHbr paArraJrb-

Fr,rMtr trpoBoA.fitrll{Mr[ trepeMbrqr.aMl{, Tar( qro B trotrepequoM ceuenr,rra o6pa-
Byerc.E norBqenofi c€nrop.'Peaorarop EacrpatrBaercfl rra uyixnyro uac.rorf
Arlcr(oM, BBoAr{MbrM B Eero ol(oJro cno6o4noro fioHqa qeurpaJrbuoro [poBoA-
uuxa. flepeAaloqa.fl lrnluvIfl. coeArruerra c peaouaropou nernefi cB.FrBrr, rroJro-
Ererrue notopbft Mo)fier peryJrrlpoBarlc.r rryreM ee Bpaqeutrfi.

@ur. 2. Cxeua uepeHflrosareJrs
a .-paapesrorJrocr{ocrrr crrMMerpr{rr;6-paspe3 rlo AA; ]-Hoprryc; 2-qe]rrpaJrbrr[,rii
peSor{arop; 3 - HpaeDoii pe3orrarop; ,l - nerfiE cB.EBrr; .'-.rracrpocqtrbrii Aucfi; 6 - fleper{Jrro-

uarorqlrii qrrJrr,rHAp; 7 - McraJrJlrrqecftuit 06oAoH; 8 - Hpr,ruHa; I - noAur.rrrruri

O6qufi AJrfi AByx KaHaJroB qeurpaJrbrrr,rfi xonryp .EBJrrrercfl o6uqurru
qeTBepTbBoJIEOBbrM fiOar(CEaJrbrlrirM pesorraToporrt. ou oTAeJIeH oT KpaeBbrx pe-
BolraropoB TotrKocrerrur,rM r{r{Jrr{HApou. Hacrpor,ixa qeurpaJrr,Eoro peBor{aropa
ocyqecrBJrflerc.fi r{BMerreHrreM AJrr{HEr ero qerrrpaJrbHoro rrpoBoArrr.rna. Honryp,
coepr(rreu c nueruneii nrnuer,i peryJrrrpyeMofi nerner:i cB.nBE.

Art cr.trarl qeHrpaJrbnoro rr Hpaenr{x peBor{aropoB B r(oplyce MoAyJrflropal
co cTopoEr;r Kpr,rIIIHr{ npoTorreEa rlEfluHApuqecHa.fr Br,rroqr(a, B Koropyrc BxoA\1T'
rrofrcoH trepenllorlaroqero qr{flrltrApa, lrBroroBJreI{uoro rrB rrJrexcr{rJraca. Ha na-
pyxruoft cropone rroflcfia yxpenJreu ronxlrii MeraJrJrnqecxufi o6o4on. Iloscox
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TIIIJII{HApa pa3peBaH Ha ABe trpl4Mepllo paBH},Ie qacrtr, r{B }roropr,rx 6drrmas
qacrb yAaileHa, ran cro ocraerc.rr Ayra, HecxoJrbr(o nenrma.s 180o.

flepennrouaroqlrir qr{JrrIHAp c6arancupoBaH orrrocrrreJrr,Ho ocrl Bpatr{errtrfi
c rloMotrIblo creql{aJrr,El;Ix Bl;rpesoB B HeM Lr yKperIJIeH }Ia BaJIIrHe, rlpoxoA.tr-
tr{eM sepe3 ruapuxonrrit rroAmtrtrHr.rK B HpbrrxHe [epeHrroqareil_fl. Tpy6a
B ItpbIIrIHe, .flBJrflIotrIa.flc.fl rrpoAoJrlr{oHIreNI BIIerIHero qr{JII{HApa IIe}lTpaJIr,HOrO.
pasoHaropa, trpeAcraBJrfler AJrrr BoJrHbr 30 cat, eanpc4etr,urul BoJrHoRoA.
floetouy rroAr,,,rnr{r4n He coaAaer B r\{oAyJr.flrope BaMerHr,rx [yMoB. tsce q,a-
Ju.IHApUqeCHrre IroBep xHocrfl MoAyJr.frTop a H o ar{cr{aJr bHr,r.

lleperurcuarenr, pa6oraer B npr{Hquue cne4yroqr{M o6paaou. Drextpo-
ABlIIarcJIL sepe3 BaJIUH IIpI4B0ALIT Bo BpaIqeHIIe nepeHlloqarorqnfi qr{Jrrr}rAp"

cDlrr, B. SxnlrsaJrcnrua_fi cxcNra rrepefiJrrorrareJr.rr

Merannuqecxlrfi o6o4or( BxoAr4T B oAr{H rrB KpaeBbrx peaoHaropoB, I{BMerrfl.tr
EIO BOJIHOBOE COIIPOTI{BJIEIIIIE Y HEBAMHgYTOIO HOHqA I{EHTPAJ]bHOIO IIPO-
BoAHr{Ha. 3r:o srrarruaer r,rBMeHeHI{e peaoHancnofi qacrorbr nonrypa. B -pu-

syJIbrare yMeHbrlraerc.fl cB.flsaHEocrl DToro. fipaeBoro peBoHaropa c I{eHTpaJrb-
IrbrM, xapaxrepr{ayeMa.fl nerraqunoft Hoa{{uqraeura cB.ssaHHOCrr.r

- 2ttn tt 1"-rl4-';1'
rAe T - noas{lrqneur cBflBtr Me}r{Ay r(oHrypaMr{) flo, kr - rrapqlraJrr,Hbre sa-
crorbrr paccMarplrBaeMr,rx KoHTypoB (cu., nauprauep, [3J).

floaroruy cI{rHaJr or r{croqEr4xa, cB.flBarrrloro c AaHHbrM RpaeBbrM peaorra-
TOpOM, rrpoxoArrr B rle}lrpaJrbnr,rfi peaouarop (a rr3 rrocJreAHero B cJreAyrorqee,
3a MoAyJr.frropoM ycrporicruo) srraqr.rreJrbrro ocna6nenurru. B sror MoMeHr.
KoHTyp Apyroro KaHaJra cB.fiBaH c rIeHrpaJlErrriM peBor{aropou npr.rtrauecxofi
cBflBbro, Tar( qro yMeIlbIxeHI{e cr4rHaJra or r{cToqHlrHa aToro HaHaJra trporrcxo-
AI{T TOJTT,KO 3a Cqer CO6CrSeHEr,rX trOTepr, 1\{oAyJr.flTopa. flocue roro HaH rrepe-
RJlroqaronrufi qlrnlru4p troBeplrercfl na 180", rtpaeBDre peBouaropbr lloMerr.flrorc.rl
poJr.flMr{. Taxlrtr o6pasou, qacrora llepeHflroqeHun (lro4ynaqura), nrrparnen-
Ha-fl B repqax, paBrra qucily o6oporon trepexJrroqarcqero quJrr{EApa B oAHy
ceHyrrAy.

flocxourxy B HaIrreM cilyqae ucrroJrraverc.fl Har{Hlrarrra.fl IrB co6crseHgr,rxr
pesoHaHcrrbrx qacror, ro, upeue6pera.fl Bilr,r,sEl{er,r I{a pa6o,r.y MoAyJrflropa.
orKJrroqaeMoro fiarraJla, Molr(Eo n rpy6onr nprn6lzxtentrtr [peAcraBr{Tr, nepe-
HJrrorrareJrb B Br[Ae BHBrrBaJreETHoit cxeun, r.rao6paxeuuoft ua Sur. 3. .

34ecr, Rot, Ct, Li(i, : 0, l, 2) - pegoHaHcr{bre colporr{BJrerru.fl, €lvrxocrr{:
r{ I{H4ynrrlBlrocrrr EnBr'rBaJIeIlTI{Erx KorrrypoB qeHrpaJrr,r{oro rr HpaeBbrx pe-
SorraropoB; C"ot fr C.rz - eMr(ocrrr cqfl.3lr rlepBoro Il Broporo HpaeBbrx pe3o-
I{aTOpOB C rlerrTpaJrblrbrM; 81, Er, Rr, Rz - D.A. C. U COlpOTrrBJreHr{fl r{c-,.
TorrHuKoB clrrHalra; i?rr"p - Harpyana nepefirroqareil.fi.
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Benlrsrlusr ftoo, Co lr .Ls ],roryr 6rrrs sbr.r[cJretrbr c AocraroqHofi 4nx uu-
;nenepuott trpaftrur(I{ Toqnocrnlo [4]. Bnrs[cJrenrre E{e ocraJrsrrrrx BeJrrrqlrg,
xapar(Tepl{Syloqr{x r(oHTypbI Kar{aJroB? saTpyAnr.rreJrr,rro BcJreAcrsue croxuoft
xou{urypaql{tr HpacBbrx peBoHaropon. floarouy oun orrpeAeJr.flJrr{cb Dncrrepr4-
MetrTaJILHO.

Itoa{{uquelrr cB.EBIr 1t rrre}fiAy IIeHrpaJrr,rrr;rM r{ oAHtrM r{B HpaeBbrx }rourypoB
AJr.fl rrpr{HflToft DnBfiBareur:uofi cxeMbl onpeAeJr.flerc.s Bbrpaxerrr{eM

(t)

rAe i: l, 2.

Euxocrr, cr.trlrt Melr{Ay noHTypaMtr uoxter 6r,rrr, arrnpoxcrrMr{poBaHa Be-
ilrlsruofi

(2)

xAe ). - AJrr{Ha BoJrHr,r, B c"u,i 11 - paccro.rruue no o6paayroqeft or noporno-
.aaMnrryroro noHr{a I{eHrpaJrbHoro peBorraropa Ao cepeAr{Hbr qrrJrnu4pnuecHoli

0,/
0

(Dr'r. 4. Itpnnan MoAyJrEqErr

tsrITOTIHI{, E CAT,; I - 
BIJCOTA BI,ITOqKII, N CN'; d - AIIAMEIP CPEAHEIO IIITI,IP-fi

qeurpaJrbHoro peaouaropa; D - ArlaMerp nuyrpeunerl qrruuApuqecxoii uo-
BepxHocrrr rrrrrJp.fi r(paeBoro pesoEaTopa; Q - yfJIoBa.fI IUI'{pI{Ha STOIO IllTbrpff
B paAr{aHax.

Be,[usnHa Hoa{{uqlrer.rra cB.EBrr, Bbralucrreunoro c noN'Iorr1rro (1) v (2),
B cpeAHeM ua 1596 6o.nr,lre ror,i xe BeJrr.rqr{Hr,r, uonyueunoi"rrlvreM cpaBlreHlr.rl
DKCII0pI{M€IITaJIbHbIX peSOHaHCHEIX I(pI,IBbIX C TeOp0TI{II0CHI{MI{ yHI{BepCaJI}r-
HbrMrr r(prrBblMrr cBflBaHHr,rx r(onrypon. DHcueplrN{eHTaJIblro }IccJreAoBaJracb Ba-

sucultoCrb T or I v l, tp:r_ rlocroflHcrBe ocraJrrllblx BeJII'IqI{II, Bxof(,flqrrx B- (2).
Onucanur,rll rrepenrloqareJlb ]rMeer rloJrocy rrpolycr(aHlw l0 Mery. I{pu-

Bafl MoAyJr.flqrrr{ Ha pa6oueit qacrore rlor(a3arla na Sur. 4, tge rro oc}I a6cqucc
orJroHrer{ yroJr rroBopora rreper(Jlloqarcqero ql{JrrrHApa o B rpaAycax, a [o
ocr{ opAltuar - MorqHocrE, clrrlraJra P rra BLIxoAe MoAyrlflTopa. 3ra xpunax
IrocrpoeHa Afl.fl cilyqa.s, HorAa r{a BxoAbr o6onx KarlaJroB floAaerc.rl oAr{ITar(oBa.E

MOIIIHOOTL. Ha ltUttnnx tIaCTOTax uoTIBJIfIIOTCTI IloALeNIbI, oAIIaHo, 3TI{ IlC-
HaE{eIIIIfl npunoii MoAyJIfIqI{II }IeBeJIIIHII Ir IIpegeJIax IIoJIoCIi rrpotryc-
I(AH!Ifl.

TaH nan fiepeHJrloqarcquit qrruu[p Bpaqaercrl paBEoMeptro, a Merail-
.nzsecxufi o6ogor pacIIoJIolneE IIo AyIe, To yroJl IIoBopora IIr{JIIIHApa IIp.rIMo

rrponopquorraJlell BpeMeHI{, a BpeM.fl cIIaAaI{II.fi (/rn) lr BpeMf ycrauoBJleuufl
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'(ly"r), o[peAeJIeEELre ral(,
flpu erou

'Cnsaxaocru

rrofiaBarro ua {ur.. 4, panurr Me}r{Ay co6ofi,

- tcn -' 0,042 tr.

T-t| : 0,064,

uycr

h:
"u

rAe otrpeAeJrer.v.e T .rrcuo r{B $m. 4.
B np_e4enax 85% tr, tryJrbcarlu[ Morqtrocrr{ cocraBJr.trror Meuee oAr{oro trpo-

'rlel{ra. Paas.fiaxa MeE(Ay fiaEaJraMrr B npeAeJrax t, - (tyc, * l"r) se rnre-
uee 28 06. florcpu B MogyJrflrope paBEr,r 7,2 + 0,,1, A6. ll.a :ar.x 0,4 A6 o6y-
cJroBJrenbr rtpI{MeI{eHrreM rrepenrrroqarcqero ulrJrrfirApa r{B rrJrercr4rJraca. VIs-
foroBJleErre trepexilIoqarcrqero qrrJlr.rrrApa rla rroJrrrcrr{poJra \tlrrr {roponnacra,
a ranx{e }raneceutre rouxocnoiiuoro cepe6prrroro trorpr,rrrrrr Ha ronouecyrquo
troBepxHocTI{ MOAyJr.[TOpa IIOBBOJT.ET CrrrrBI{Tb eIO rrorepr{ Ao EecHoJrbKr.rx IIpo-
r{eETOB.

flo onncausoMy IIpI{HrIrrrry BoBMo?nHo r{BroroBIrrb trepexJrrocareJur Ir AJLfi
Apyrux AJIr{rr BorrH Aeql4McrpoBoro Ar{ana3oHa, B qacrHocrr4 Ea BoJrHy 2l ca,
,a ranrfie [epenflroqareJrb c qtrciloM rroJrrocoB 6onee 4nyx.

Brrpaxraro 6naro4apuocru B. B. IanpuroBy Ba rroMorqr, n pa6ore.

17 4era6pa 1963 r.

L.
Z.

./+.

Jlureparypa
L lIo-Llrvo. I-Iochfrerluenztechn. u. Elektroakustik., 6b, H. 6,1957.
H- II" .E,yT.y-qon, 13. fl. lo;rr,ueu, A. III. XIexr'r,reB. I,IB;. fAO AI-I CCCP, Bl,

5, Nb 164, 1960.

9. !, C r p e Jr_n o B. Bre4euue B reopr4ro none6annrt. Ioctexue4ar, lg51.l. M e r r a. Texnufta Aerlr.rMerpoBrrx BoJrrr. tr{a4-lo <Coaercxoe'paauo>, lgb8.



AITAAEMI,IfI HAYIT CCCP
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Toirr XXXII, lg64 r.

XPOHMHA

B reqeuue 1963 r. corpy[Ei{nr.r t(pr,rucnoii acrpoc}uail.recnoii o6cep]ralopnn AI-I CCCP,

flpuEr{r'raJrrr yqacrrre B llaJrsflr,rx xoudtepeuqlrax rr coBeilIaErrflx Har( y Hac B coucrcHolr
Coroae, rax rr Ba py6exrorra. IIa cr,runosr,ryMrroMarurrrrrbrMrloJrEM Corruqa rr 3BoBI (OPl) nu-
ealr{aJrr{ A. B. Ceneprr,u:i n A. A. Eo.npuyn. Ha XII Me}nAyr{apo4rrnit non;ronrrryn ro l.rn{pa-
HpactroMy lraJryqelrrlro saea4 (Jlrexr, Eemrlrx) - B. It. Ilporo$sen. B pa6ore clrMrloalry-
Ma tro crer{rpy Cornqa (Vrpexr, [Iir4epnangr,r) trprlrrflJr yqacrrte A. E. Cerepnrrr,i. Px4cor-
py[HrrnoB ) racrBoBaJrr{ a ] Bcecorosnoft Hou{repeuqr4r{ rro rrrora}4 MfI*il{fc n Mocrler.
n 14 fl.neuyrue Itonrucculr rro fiepeMerrrrtrrM BBeBAaM uo Jllnone, r ilneuylre ltourccun no
trccJreAoBarrrrrc Cotuqa r Bany, lo BcecoroanoM coBerqarrrrr rro HocMr{qecnl,rrll JryqaM rI
s I Bcecomsnofi Hourfepeuqrrrr MoJroAr,rx acrporroMol n Mocnne, l Pecry6nunarrcroM ceMrr-

uape acrpouonon, rfualmon r{ MareMarunor n f(ueae, a ralufie B Apyrrrx coBerr{arr{fix tto
OTAe JIbIIBIM IIayqELIM U lrayrIHO -OpralIlIS aql{OEIILIM DOIIp O CaM.

C 27 n:r::r.x ro 2 r.rrors 1963 r, n ItpAO 6r,rn nponegeu reoperrrrecnrfi ceunnap no npo6-
JIeMaM Marurlrnoir rlr4pogr{EaMrrnrr r{ HocMuqecnoi,l raao4rzuauflRlr, opraulraonauur,rft Ho-
utrcwrefr. rro KocMorour{r Acrponouuqecnoro conera AH CCCP. Pa6ora ceMrrnapa rrpo-
TeHaJra l $opme rerneft Eno;rr,r AJr.fl MoJroABrx acrpouoMor u {lralrHor. ,(rx yracrlrx n pa6ofe
rrrnoJrr,r lra 28 o6cepnaroplrft r rlranvecnlrx r{rrcrrrryroa crparrrl 6r,rao nanpanneuo r ItpAO
oxo.no 60 MoJIoArJx crreqrlaJrrdcroB; npoMe roro, AJrr yqac?I{E B Arlcnycclrff rlB paBfir.rrrrrrilx.

Eayqrrrx yvpenr4eulrfi 6lrro upnr,ratreuo 20 acrpolroMoB r.r {rar.uton. B pa6ore ceMrrrr&p&r

aRTIIBIIoe yqacTl,Ie IpIIETIJII{ MEoII{e HayrIHLIe corpyAl{I{Hl{ HpAO.
Ha ceunnape 6rrro upo-rrarano 10 o6aopur,rx rexqrft:
1) uarnuruue ronr Co;ruqa - A. E. Cenepnr,rfi (ItpAO);
2) maruuruue rrorra BBeBA - A. A. EoxpuyH (ftpAo);
3) uarulrrur,re troJrE B laraHurne - C, B. fft.rnemuep (IAI{III);
4) aneagnuft Berep - P. E. Iepm6epr (ItpAO);
5) ucreuenre Berr{ecrBa r{B rro3Arrrrx cBepxrffrarrroB rr BBeBA trrra IVR - C. B. Py6-

ner (Pocr:orcHuii IV);
6) ryp6yrenrulre ABrrrfierr{n n atuocSepax BBeBA - 14. M. I(omrnos (I(pAO);
7) uaruuruaa ryp6yreurnocrt, B BBeBAax - A. fl. Hunnep (I4OA AH Sct.CCP);
8) ygaprue Borrur,r B BBeBAax - A. A. (DpauH-t(auereqxuft (I{AD AH CCCP);
9) rlrgporuarrr4ru;re yAapErrre Borrur,r -'8. 14. Hapnnan (I4f O CO AIf CCCP);
IJ) o aapunax cBepxEoBLIx BtseBA- fl. E. 3em4onuu (OOMI-I AI{ CCCP).
Itporue arzx trporpaMMubrx reHquft, cocrosJrcfi AorroJrurrreJrrusrir gonua4 I4. C. IIIHros-

ctoro (IAtr{[I).npo{,. 8. Jlosefir (,(lxogpefi BauH,Anrrua), uaxogunruufics u toctsx ua
o6cepnar:opr.ru, Bl,rcryrrtrJr c nenqreft. B repnom AoRJraAe 6u.r c4erau o6Bop HoBbIx Aarrlrbrx,.
HacarcilIr4xcs rreAaBEo ornpBrrr,rx paAr{or{crouErrno3 - cBepxBBeBA; B Jrenqrlrr Jloserra
6r,rrn raroxterlr peayJrbrarr,r ra6.uro4euzfr. na 76-n paArroreJrecmorle Bcrlr,IxrrBaroqlrx 3Be3A,

?alrepenur Marrrrrrrrr,rx noneii s lananrr,rne rr rrBMepeurrfl yrJroBrrx Ar,raMerpoB Aalrerrrrx
paAuotrcToqEIIHoB.

Tpy4rr reoperr.rsecxoro ceMrrrrapa 6ygyr ony6rnxoBalrbl s 10-M roMe c6opEI{Ha t<Bo-

IIpOCTJ r{OCMOIOEtrtr)).

B o6cepnaroptrro B TeqeEI,Ie roAa trp[eB]$aJrrr AIE o6uesa orlhrroM, rlpoBeAerrllE coB-

Mecrnbrx pa6or, uoryueuux ra6nrogareJrr,Eoro Marepr4aJra corpyAur4xrl pgAa o6cepBatopufi,..
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iEayqllo-r.rcci]eAoBareJrrrcK}]x rlr.rcrrr?yroB rr Apyrlrx yqpemAeuzfi: lranuoft acrpogoMr.rqe_
crtoft o6ceplaroprrr4 AH cccP, rnasEoft acrporoMrqecfiort o6cepBaroplru AII vcCp
Ogeccnoli, A6actylraucaoft, Brcpaxancnoft, Illelraxilucmol,l, Jlrnoacnoft, ,[vruan6zucHoli
o6cepBaropr.rrl, x[ocxolcnoro, Itlrencxoro, Jlenlrnrpa4cxoro, pocroncnoro-11a-Aofiy roc-
yr{rlBepcrlreron, @lraauecnoro r.Irrcrrrryra AH CCCP, tr4ncruryra BeMEoro Marrrerrr3Ma, r{ogo-
oSepr,r lr pacrpocrpaHer{r.rrr paAr{otso.ns AtI cccp, cn6I{BNItr{pAIf 'a, tr{ucruryra clrnauxn
arlloctleprr A1-I CCCP, tr{ucrtltyra aJre(rpoMexauunr.r, trtlncrr.rryra paArro)Jre4rponunr, Ib-
cyAapcrBer{Iloro orrrlrqecfioro rrHcrrrryra, IlEcrr.rryror . Tapr.y, pr.rrlr, lopr,xoro, I-Iono-
.cn6upcna lr gp.

Corpygurrnu On4prfieercnoii o6cepnaropru.r Ana4etrun Eayrt r'lexocJronaqrorll Coqna;1lr-
crfi'recHoft Pecny6;u'trlr E. Bam,Enqex n @. Touo.n n ceuta6pe fiocerrrJrr{ ItpAO AH CCCP.
'Our 4era;rr,uo o3rranoMrrJri.{crr c arlflaparypo-ii lr Tefiecnonaun o6cepnaroprrrr, paccnaaaru o6
trccJreAoBaHr.rflx flo coJrrreqEoii snaane, BelyqtrxcE n o6cepnatoptrr ouApn<eeno.

flporleccop E. Pu6xa - Alrpelt:rop l(panoacnoii o6cepnaroprn Ana4emlrr,r nayn llo.ns-
cnor,i HapogHoft Pecny6,rlrrtrl - [prre3x{a.n n o6cepnaropr.rrc 4.[.a o6c5r7fi4srrr4rr cor]Mecr_
uort pa6orr,r ro {orouerpuqecHr.rM craHAapraM n r}oronerpnliecfirrM ar"ra*urr.

E. Itosaqes (Bo'rrapcxaa Hapo4nar Pecny6,rurHa) BeJr crrer(rpaJrsurre na6;rro4eHrrs 11a
!220-n n, pedr.refirope o6cepnar:optru

Ha o6ccpnatopfi[ c alpeJrrr ro fio*erl AeRa6pE pa6orara corpyArrrrqa Bapmancnofi
o6cepnaTopr,rn (llHP) I1. celreumr, flpo]loAr,romafi o"nenrpor]ororuurpro..** ,u6rrogurrr6
rr Buar{oM_r,rBrrr atrctl c uero4znorl Sotonrerpuvecnux pa6or.

flpo4oJl}na:r yve6y r acfir{parrrype o6cepaaropr,ru rro c[eqrraJrbr{ocrr{ coJrgeqgar (uranna
(pyHono4nte.rrb trrrerr-Ropp. AFI CCCP A. D. Cenepnuft) rpaxr,qanuu Hnraficxofi I-IapoAuofi
Pecny6tr.rnr tl;*ry f{aur,-manr,.

Jleront o6cepBaroprrro noceri.rr npo{eccop Jroue,ru - Ai.rpenrop paAuoacrpouoMflqe-
.cnoft ctanqr,ru f[xro4pe.rr Eeux (Anrrrr) .

B amycre I o6cepnatopaw 6stn npoSeccop A. Maaauu (I4rarna), noroprrii r.rMeJr Mrro-
roqrlcJreErrr,re 6ece4r,r c corpyArrlrnaun o6cepraropuz. IIa Bacegarrr4r{ Vqenoro conera o6cep-
'Baroptrrr oIr BLrcryrIIrJr c AoKJIaAoM' r{acaloqtrMcf ero pa6or o poJrrr yAapgrrx BoJrrr B EecTa-
q[oHapr{6rx BBeBAax' o cBepxrroBBlx sBesAax u ueiitplrno, o6 annaparypr{brx Borrpocax
area4uoft (rorolrerplrr.r.

flpo{eccop Xofin (Aurrna), uocerrznrrraii o6ceplatopraro n uox6pe 1963 r., 20 uoa6px
BlrcryrrtrJr c Ao(JraAoM <O upnpoge cBepxarleBA r.1 raJranrr{r(D u 2l uox6pn cAeJraJr coo6rqeur.re
o csoeii Teoprr[ xpon.locr[epurrx Bcrrbrrtren.

22 aoxlpa upodreccop Jftocr ((DPr), uocerrstrrurt }tpAo r uox6pe 1g63 r., cAerraJr Ao-
ftJraA Ha reuy <Cornevurrft nerep rr RoMerBrD.

B aarpaunuulre HourarlAtrpoltnr4 raHlfie BBre3)fiaJrrr: fI. rI.,(o6ponpaBrrH rr I4. M. Itonr,r-
JroB AJr.fi os}rafiol\{Jrerrrla c pa6oraulr o6cepnaropuit lepnraucnori [elronparn.rec(or? Pec-
uy6.nranr.r ('fayrer6ypr, 3orue6epr, rlorc4alr r Ea6entc6epr).

B 1963 r' corpyA'rlr{alru o6cepaatopnu A. A. Crenanguonr u I-I. }I. Creuanau sauln-
rl{eHr'r Atrcceprall}Iff Ea crelleEl] fiarrAlrAara {itlazHo-rtatem. EayR; trpeAcraBJrerrLr r{ Batr{rrre -c. I{. fonacrc(oM, A. I-I. paqxoscHrrM; rroAroroBJrerrLr Arrccepraqlrr - M. E. Eoapuyx,IL H. Epromenlrlr, IO. I4. Ilerrrropolr.

ts 1963 r. BriIIrirI{ rra fierrarrr ABa roMa <I{a]recr[ri I{pr,rnrcnoii acrpoSr.ralrvecnoft o6cep-
Baroprrr'I AII CCCP>: rou XXIX i.r toruXXX. flo4rorol.nenu r{ cAaHLr B rr3AareJrbcrBo roNrXXXI lr nacroaqurt - XXXII roru.
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