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O XI{]\'II4 IECI{ONI COCTi\IJII AT}IOCOBPbI N l{er 1931r*

l). I'. tll 11cnte.,tb tt lI. E. Dott prr,ut;

I4rlyuou xllr\rrr,-roclil-ii coorarl urlrocrlcpr,L N IIcr 193/r 
^,rtl 

lrolrcrrlt'il Irariclttriyua 6.rccfia.

f{;rn croro rrcrroJrr,BoDarr}r cfienrl]1,r, lro.rryr1s1111r,ra I'. A. Ill aiiuolr [2]. OTlnolpetretuo onpc-
Acilerr xrrlrn(rccnr'rir cocras cer{rr BBe3A cparrrrcrrr'rrr: q CygA2 Ia, I Del A7 III, 1IJ.er Ag III,
y IIer I'2 II, IID tt0628 tr'2 III,41 Cyg F5 Il, y Cyg F8 Ib.

Xnuu.recnr'ril cocraB BCex BBeBA [oryqerr lrcrolloilr Rpllnr,rx poc'ra. Otrrocr,rrcill,rroe
coAeplr{arrr{e o[peACJICrlo ToJrLno AJITI Te]x rIeTaJIJroB, AJIa ltoTopr,Tx ociroBrroe cocTorrtrrle
rroHIrBaIlrrr.r npeAcrarJrcrro rraAelr{trrJ}rrrr Jrurrr,rflrru florJrouerrr{E. lJ cBrran c orrrM norrpaBr{r,r

3a Apyure cocrorrrri.rfi rrorrI,rBallr'rrr l,ralr,r (rrcx,rirovcrrr're Na). R naqecrle nprrlrcpa rra rprrr. 8
Aaercfr cpaBrrelrr,lc rroJryqerrnoro lraMr.r xlrlrlrrecnoro cocraBa o Cyg co cpeArrr.rl\{ (crauAapr-
HrJI\r, cocTaBoI\{ rropMaJrbrrlrx BIreBI, XtrMfi.]ocntrr,:i coc'r'an N Ifer 1934 AJrrr l\{eraJr.xol 6,,ru-

Bor{ R cpe4rrelry xlrr{rrrrecr{oMy cocrar}y co}{].r 3BoBA cpaBrrerrl.rfl (tfnr. 9).
Cpanireur,re xuMrFrecl{oro cocrar}a N }ler 1934 co (craul(aprrrbrr\{D xrrlrr.lqecr{nrr cocra-

nou (r[lrr. 10) o6uapyrxrrnaer 6onr,urr,re arrolraJrrrr{ B coAep)fiaHr{r,r C, N, O. Orueqcrro,.rto
3TOT pe'lyJIl,Ta'r rr0 rrolr{cT 6rrrr, crfigarr c arro}raJrr'rtr}{r{ B ycJrotsr.tflx Bo36yF{AClrrlrr aTor{oB

C, N, O. Il tort oueHrpalr,noii o6nac:iu, r(oroparr coorBercrByer orlepr],rrrrr roa6ytnperrrrR
arol,ror N, C, (J (or B ea Ao 12 e0) pacrroJraraercrr o6ilacrr, neproii rlorrrr3ar{rrrl r\r(,rirJr.rroB

Fe; Ti ir r. l{., fl 1l r,rorrr,r3aqr,rrr}rcraJrJror}, cyArrrro clenTpy BueBlU,r, ne o6napyxrr,rBaercrr rrrr-
Itartrrx arroManr.rii. Tcrtucparypa loa6ynrAelrr,rfl npr{rrara pannort rervrfleparype r4orrr{Balprr4,

a rroc"TroArrffl orpelenetra Arti N IIer 1931r nyrelr cpaBrrcilr4rr oruourerrui',r snDlrDaJrerrTlrrJx
trrrpr{H I;71 (Ite II): W7 (Ie I) n W7 (Ct II) : W'1 (CrI) r crrenrpe rroxoi,r r{ B cncr{rpax
cerrrr BBc3i( cpaBrrcfir.Ifi. 3ro ;1aro 3Harrefirre 6lrrgnoe rt 8000',

Oqeneno coAepx{arrr{e BoAopo/{a (r[ur. 10).3ro cogeprxaur{e ro orirortrerr],rro }i col(ep-
ir{aHrrro C, N, O Ilo-nl.rAr,ri\,rorry cna6o easr,rcr,r'r or ycronr.rft Bo36yE(L\e[r{fl, 116o aTolrur,re re-
pexoAbr, r{oropbrc r,rcnoJrr,Byrorcrr B Bslqr,rcreflr.rflx, pacrroJro]neur,r AJrrr II u C, N, O r Toir ]r{e
cneHrpa.rrnoi,i o6ractr,r, Ecru (ua-sa lraJrflqlr'I AorroJrrrr{TeJlb]rof,{ )r{r,rccrr[ R Jr],I]rtrr{ Lo) rcr,r-
rreparypa BoB6y[{AeH[rr BoAopo1a AJrrr ncpexoAa 1->2 nr,rure .le,u 8000o, To coAcp]rranr{e
BoAopola 6yget eule rurlne. OrMeqcrro, rr'r'o tscJlcAcrul,rc arror{aJrLroro coAep}irarrl4tr uoAopo/Ia
orlpeAeJrerrrre ctrenrpaJlluoro I(JIacca BBeBABT rlo orrroilretrr{ro Irrrrerrcru.}rroc,'ei,i tiruurii ro-
l{opoAa r,I rreTaJIJIoB MO}fieT BBoAllTb 3ar\{eTHr,re Omu6xu.

fleo6xoAlrlro r,IMerL r Br,rAy, rrro naligennr,ul Har{rr xrrMrlqccnrlii cocrag orrrocl{Tctr fio
uceii npafinc uporrrHennor,i amrocrlrepe N FIer 1934. floaroruy, ecJrr{ orrrocr4TeJrrrrroo co-

Aeprr{aur{c paaJrr.rqHrrrx gJreMerrroB rra paaJrlrq}rbrx ypoBrrflx arMoc{epbr N I-Ier 1931r paa-
JrnqEo, ro xr{Mr,rqec([r,1 cocrar N l{er 1934, fipel{craBJrerrHr,rft rra 0I,rr. 10, lromer ona3arr,ca
orrflsubrr,r or roro cocraBa, noropr,ri:r ]raxoAr{Tcrr rro cflenrpy rnasnort o6ofio.rfilr fiocre
rlraRcrlMylra 6recra.

* fIpurroqarrrle rrprr rtopporirype. Vroqneuuufi xiruu.recrilrii coc-
tan N IJel' 1934, nonyueuEbrii Ha ocHoBC rronoli cnoqnrr cr{Jr oc{rrJlJraropoB (crr. IIanec-
tlrn Hprrucxoii actporlr,rsu.recrrorYr o6oepRaropT.lr r. 22) 6yger flafleqararr l Actpouoltt-
rrecliolr lr{YprraJrc.



THE CHEr\'IICAL COI]I'OSITION OIr THll ATMOSPHEnE OF N IlEH 1934, by
E. 11. Mustet ar,d M. lJ. Boyarclrulr.- The chemical composiLion of thc atmosphere

of N IIer 1934 at maxirnum brightness was dcbermined from all analysis of bhe

speclra taken by G. A. Shajn [21. The chemical composibion ol seven comparison

stars: ( Cyg 42 Ia, I Del A7 III, 1 I{er A9 III, v l{er F2 II, IID 110628 F2 III,
4tCyg F5 II and i Cyg l'B Ib, rvas also debcrrninaLed. The curve of grol,blt met,hod ivas

usr:d lor ihis purpose.
The rclative abundances were found for only i]rose eiemenls the mlst popular sbage

of ionizalion of x4iictr has reliable absorpbion lines in the opbical region. Therefore the

corrccbions for lhe olher sl,ages of ionizaLion are srnall (rvibh ihe excepbion oi Na)' The

comparisorl of bhe derived composition ol o Cyg rviLh bhe mean, (standardD, composi[ion

of normal stars shorvs a good agrcerncnL (fig.8), For {,he met,als the cliemical composiLion

oi N IIer 1934 is close to tire mean chemical composibion of l,he seven comparison stars
(fig. e).

The cornparisonof Lhe chemical composition of N Hcr 1934 rvith l,he <standardl che-

mical cornposiiion (fig. t0) shows large anomalics in ihe abundances of C, N, O. Ii is
noLed that such a rcsulb can hardly be connecLed rvith anomalies in bhe excibation condi-
tions of C, N and O atoms, The region of the firsL-slage ionization of meials Fe, Ti, etc.

is in the specbral region which correspondsto bhe excitaiion energics of N, C, 0 alorns
(from 8 e. v. to 1,2 e. v.) and no anomalies have been detected in the ionization of
metals.

The cxcitation tcmperature js takcn equal to thc ionizat,ion tcttrperature and thc
laiter is dctcrmined for N IIer 1934 b5' cotttparison oi ratios of equivalent n'idths
1411 (Ire II) :14 1 (Fe I) and I4r1 (cr II) : I,I,',1 (cr I) in l'he spectlum of N I-Ier 1934 and

in the spectra of t,he sever comparison stars. I'his procedulc ga\:c thr: valtte closc to 8000".

The hvdrogcn abundance has bcen cstimal-ed (fig. 10). This abundance in rolation to thc
C, N, O abunrlancc depcnds only a littlc on the exoil.ation colttlitiols siucc the atomic
transil"ious oi O, C, N trscil in the calculations alc iu tlte same spectral legion as

those oI II . If (due to an addit,ional cmission il Lo-linc) tho excitation tcmperature
fol thc tlansit,ion I*2 is higher than 8000", i,hen the hydrogen abundance rviil be

lorver. It, is pointcd oub thal, orvitg to the lorvercd hydrogen abundauce in the

atmospltcre of N Her 1931r tlrc detcrminal,ion of the spcc,tral class of the nova accor-

ding br-r the rat,io of intensities of hydrogen liucs and the lines ol metals may
introduce notlcoable errt'ors.

It is nccessary l,o take inl,o account that the chcmical cornposition givcn on fig. 10

is obt,ained lor thc rvholc of extremoly cxtcndcd crvclopc of N llcr 1931r. Thcrc-
fore, if the relativc abundance of some clemcnts al, dilferent lcvcls of the at.mosphcrc

ol N I'Iel 1934 is diffcrent, thcn tlre chemical composition obtainccl in this arbicle
may appear diffcront lrom the chemical composition, rvhich is receivcd on lltc base

oI l,he spectrum of lhe principal envelope aftcr light maximum.

14ay.lsrrra xulruqecrtoro cocraBa rIoBbIx BBeBA npe,rlcraBJrrer 6our,ruoii

rETepec, u6o peueHrre STofo Bonpoca recllo cll.fI3aIro, [o-BTIAI'IN{ol{y, c Bo-

IIpocox( o IIporrcxoE{Aerrur,r BcrrbrrtreH r]oBbrx 3Be3A [{]. Buecre c reM Ao r{acro.fl-
rqero EpeMerrrr eil{e }re oily6Jrr.rnoBaHo pa60r rlo Korlr,IqecrBel{Hoi\,Iy xI{NrI{qecHoMy

ar{aJrrray o6o,no.rert HoBLrx BBeBA. I]e.nr,ro rracrotlqejt pa6orbl trBJrrIerc.rl r{ay-
qeHIIe sTOIO BOrIpOCa.

Ocrronnoii Marepr{aJr, c rrolforqbro r{oroporo rrpoBeAelro AaHHoe r{ccJrel{oBa-

}Ire - cerrri crleHrporpaN{M N Fler 1934, nonyueHHllx f . A. Illaiitotr. 22 ge-

Ha6pfl 1934, Han p&B B [eHI: NIaItcI,IrIyrIa, ]ra creHrporpar[e 40" pe$renropa
Cr,ruenecnoir o6cepnarolurlr. AI,IcrepcI,Lfl crleltrpol'pallxl 36 A/ ,tt,vt, y Hr.B na-
qecTBe BBesA CpaBrrerrr.rf{ 6r,rJlrl BLI6paHi,r cJIeAylou{ue sBe3Abr: 4 Cyg L2 Ia (7),
bDel A7 III (6), T Her Ag III (5), v Her I-2 II (4), HD 110628 F2 IIi (4),
zrl Cyg Ir5 ]I (3) u T Cyg F8 II) (3). CneHrpLI orltx enca4 6r,rnu ronyt1s1161



f . A. Illaiinolr Ha roM xe per[renrope r,r c re]r itic cre]rrporpa{orr (4ucrrcpcur
36 A1*uo1 . r{r,rcna n cxo6nax, crorrxlr{e rocJre clenrpa nax4oli BBeBAbr, yxa-
3brBarol noJrnrrecTBo crexTporpaMM, trrcrroJrb3oBalrlrr,rx AJr.fr nocTpoenux npr.rnoft

pocra. Tartnrr o6paaou, HaE{AarI DItBIrBaJreHTrra-fl rrrr,rplrra W7, BorxeArrratr

B npr,rByIo poora, ocrroBarra y lrac B cpeAIICM IIa qeTblpex- IrflTr,r orrpeAeJrer{r{rrx.

B ocuonrronr rrar[ a]raJrr,r3 ocHoBa]r Ha npr,rMeHeHr,rr,r ]reroAa Itpr{Bblx pocra.

,[rn cau6fi nonoi,i, 1\ Her 1934, rtplrnafl pocra 6ntra nault yH{e nocrpoerra paHce

[2]. Iloarouy [epBa.fl BaAaua Bar{JrroqaJracr, B r]ocrpoenrr[ Hpr,rBbrx pocra AJrfl
yxaaallr-rbrx BBeBA cpaBrleuun. flpu rrocrpoclrrll{ Itpr{Br,]x pocra rralrrr rrcrroJrL-

BoBaJrr{cb ABa xreroAa: oAr{rr, oc}roBarrrrr'ri,i Ira rioAeJrr{ Illnapqnilrrur4a*Illycrepa,
r. e. - r[oAeJrx ]lacccuBarotrIero (<o6paulalorqero>l) cJrorl, Apyrort - na rloAeJrrr

lVlrrr.ruaepra - Vtreo"nr,;1a, ocrronaruroii nil rrpl,nrerrclrurr nor\'Dlrnr,r]lrr.recttoii

fropuym,r:

(1)

rge J?r- rny6una Jru:a:lru B rracrore v, Rr- rny6uua Jruftrtr:r, B ee qeHTpe. Cre-
Ayer BaMerr{Tr, qro nrr6op rofi unu gpyrofi r{oAeJrrr cnaabrBaercf Ha peByJrr,Ta--

rax xr{Mrrqecnoro auaJllraa cna6o [3 j, no HaxoArrMbre ryp6yneurubre cxopocrr{,
Br,rsucrrreNrrre Ha ocHoBe yRaBaHHErx Br;rrue MoAerefi, paalnqarcTc.fl Barvreruo.

Bonpoc o ilprrMeHerrrara roft ntn vr,ofi. MoAeJrr{ [prr nocrpoeur{r,r HprrBbrx po-
cra rrBJlflerc.a Ao Tracrorrrqero Bpel{eurr ArrcnyccuoHnrrilr. O4uaxo qelrrft pag
coo6palr{eur{fi uoHaarrsagr, qro AJrfl BBeBA He orreHr parrHero clettrpaJrbuoro
I(Jracca, Bo Bcrrr(oM ciryqae AJrfl BBeBn l{JraccoB 6oxee uoa4ur[x, qen,r nlacc A0,
Kpr,rBarr pocra? rrocrpoeHHa.fl corJracuo MoAeJrr{ IIInapqmnrbAa - Illycrepa,
AoJrlHHa 6rrm, uo-nr.rArrlioMy, trpeAloqreua xpnnoft pocra, ocHoBarrHofi ua {op-
ruyne (1). Buecre c rer{ AJrfl rop.flqlax BBeBA HJraccon O u paunux no4nraccon B
cJreAyer nsr6npam Hpr4Byro pocra rro Vuaonn4y. B coorsercrBr{rr c Drr{r{ Mr,r

trOJIbBOBaJII{Cf' B OCHOBI{OIVI HpIIBbIMI{ pOCTa, OCHOBaHHLIMI{ Ha MOA0JII{ qIICTOIO

pacceffHr{fi. O4uaxo [Jr.fl cpaBHeHrr.B ]raMrr 6r,rilra nr,t'rr4cJrerrbr ryp6ytenrrmre
cxopocrrr rd rro Mo4eJrlr Vuaom4a. Ar" /?, npuulruaJrocs BHaqeurre, [oJryqae-
Moe naH cpeAuee gna uara6onee cr{Jrbubrx nunufi rrorJrorrleHr{.rr crreHTpa BBeB[r,r? B

ocrroBuoM rururfi BoAopoAa. ,(,nx xarrgoit anea,qrr 6r,rro no.rryuelro cBoe BuarreHue

-Rr. flpuuarBre Bnaqeurrfl AJrfl J?, cogepxarcfi AJr.E xaxgofi BBeBAbr s ra6il, 2.
flpu uocrpoeHr{r{ HprrBbrx pocra nalrn 6rrnra r4crroJrr,BoBaHbr re BHarreHprfi

crrJr ocqr{JrJrflropoB, noropbre rrpr4BeAeHr,r B npeAbrAyrqefi pa6ore [2]. Olnaxo
[Jrff BBeBA cpaBHeHI{.n yAaJrocb rr,r6parr 6onsmee qr4cro yAoBJrerBopr{reJrbHbrx
tuttwfr, AJIa trocrpoeul{fl KprrBbrx pocra. Cu.nr,r ocqnrJrfrropoB AJrrr AorroJrHI{TeJrb-
srrx nuuufi nr,r6paurr rlo reM )r(e l{croqlrunaM r{ npr,rBeAerrbr It rofi }fie ctrrcreMe,
arro rr B rrpe[brAyqefi pa6ore o N Her 1934 L21.

9xsrln areHTHbre mupuur,t rlrulrfi rrorlr on{eHl{x an 6ag cpaBr{e[r,r.rr m rrpl{H.ETr,Ie

crrJrr,r ocqrrJrJr.ETopoB noMerr{e[rbr s ra6[. 1.
B uepoou cror6qe erofi ra6,ruqbr Aarra AJrr{Ha BoJr[rbr, Bo BropoM - Har{Me-

HoBaHr4e aJreMeHra, B TperEeM - rroMep r\ryJrbrrdrrJrera uo ra6nr.rqarrr III. Myp
l4l, s qerBeproM 

-BeJrr{rrr{Ha lg gll. Snax BBeBAoqHa (*) oauavaer, qro
LIctroJIbBoBaHbr (BBeBIHbIeD cI,IJrr;r ocqI,IJIJIgropoB, cHo6Hu yI{aBLIBaIor Ira
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'I'a6;nuqa I

J\9

MYJIL-
TIITIJIE.

TA

lc gl ).

HD
110628 41 Cyg

4922
4388
/t727

4026
3927

I}ZZ I

4436
4425

4303
4283
3968
3934

3,24

0, 56

3,26
1,92

2,78
l,4B
7,29
7,34
1 ,01

I{e I 1,93
He I 7,93
He I 0,81
FIe I 6, t9
He I 6,53

48

51

16

1B

58

7

t5
15

14

5896

5890
Na I 5,92
Na I 9,95

Ca I 6,73
Ca I 5,69
Cal 5,44
Ca I 2,53
Ca I 3,01

Ca I1 $,{7
Ca II 3,66

Sc. II 6, 83

Sc II 0,34
Sc II 4,80
Sc II 4,46

Ti II 5, 14

Ti II 0,48
f i II 3,80.
Ti II 5,03
'I'iII 4,10
'li lI 7,27
'iti II 8,2r9

Ti II 3,zrC

lti 1I 0,55
'1i11 4,4(i
'i'i II 4 ,98
'i'i Ir 0,05
'I'i It 0,22
Ti II 3,36
Iti II 3,76
Ti II 3,97
'l'i II 9,77
f i II 6,06
Ti II 1,63
f i Il 7,08
Ti II 1,97
'f i Ir 9,4ti
f iII 8,33

3 ,83
3 ,87*
3,72*
4,21*
3,81*
o,{,f
a n,

3,78
3,92*
2,13*
3,23*

2
11

4

5

5

I
I

It
19

19

19

20
31,

3t
;14

J4
40
41"

41.

lrI
50

50
50
5l
72
q,

82
82
87

,ta 2,17
7,75
1,47

1,60
3,31
3,01

2 ,1{j
1 ,65
1,50
2,06

3,36
3, 16

2,12
2,77

,),
2,09

2,38

3,58
3, 89

2,03
I,67
3,13
2,97

t ,89
7,78

1,88

1,76
,l 

,21

2,01.
L,77

J,.]4

1',70
Lrl I

2,02

1,83
2,01
1 ,89
2,04

2,2t
2,26
2,28
1.,78

I ,88

2,09

2,08
1 ,65
o,tro

2,42
1,98

,09

2,36

\ZII I

ltJ: I

4295
ttat / tl

1 ,71
1 ,60

1,54
1,65
7,9r
7,97
1,67
1 ,89
1 ,81
1,98
1,91
1 ,35
I ,96
1 ,89

1,77
1, 96

1,72
7,27
1,79
l,8t
I ,86
1,34
1,51

1 ,89
I,79

1,83
1,90
7,41
,4'

2,07
1,93

2,27

1 ,91t

1 ,88

4025

4450
4444
4395
4294

4501
4468
3913
3901

4464
43,15

4300
4290
/r590

4564
4534
4400
il lo
o t.tL
3758
4572
/r530

4028

2, 53*
2, 98*
3,42*
3,70*
3, 36*

3,47*
3,80*
lt,14*
2,97*
3,54*
3,75*
3, 5g*

' 
QD*

3,51*
3 ,80*
a ta*

2,97','
3,89'l
3,66*
3,99*
2,96i'
3,49.1'

7,74
7 ,71
2,02
1,88
1,68
I,70
1,95
I,97

2,07

2, 06

L,62
1,88
7,87

1 ,55

1 ,80
I ,55
7,57
t ,86
1,66
7,40

1 ,68
1.,64

2,01
1,96
7,64
L,79
1,87
1,86

2, 1L

2,06
2,02
1 ,60
1.,73

1,90
1,94

1 ,83
1, 99

2,09
l,B2
1 ,81
2,tt
2,0r

2,73
2,12
2,77
1,72
1,90
2 ,06
2,r4

2,10
, )4

2,30
2,03
2,08
2,24

1,84

1,57
1,70
1,88

2,39
z,Jt)
2,39
2,05
2,16
2,29
2,41

1,78
7,79

I,70
I ,56

1 ,83
2,05
1 ,86

I ,83
2, 00

2,05

7,51
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Ta 6.rrlrqa l[ (npoTlolnrcur,re)

MyJrr,-

TlrnJle-
TA

o

9
o

10

10

za
90

dl

I
T

19

30
30
3t
31.

31

31

3t
31

44

4tt
44

162
162
182
194

lccll
ar cvsl r cvs

4805
4780

4164
441t

4037

4003
3997
3952
391 6

4202
4023
4225
/r183

4275
qa)4

'I'i II 5,10
Ti lI 9,97
Ti II 3,61r

Ti II 1,88

v II 6,78
y II 2,94
v 7r 7,12
v II 1,97
Y ll 6,42
Y II 2,35
vIr 3,39
v II 5,23
y lr 3,44
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1,27
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1,61

2 ,08
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4405
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4251
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4580
4417
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4173
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4667
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4489
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4550
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4523
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4924
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S.nelrerrr

T'cI 4,75
lle I 5,76
Fel 1,77
Fe I 0,79
Fe I 2,03
Ic I 3,87
Ite I 2,06
Fe [ 1,7/t
Ite I 3,59
Fe I 5,82
Fe I 5,25
Ite I 9,72
Fe I 0,48
Ie I 7,80

Fe II 8,29
Fe II 4,79
Fe II 0,17
Fe II 0,05
Fe II 6,82
tr'e II 5,39
Fe 1I t,77
Te II 3,16
Fe II 3,45
Fe II 9,40
Fe II 6,57
Fe II 8,16
Fe II 8,86
Fell 2,64
Fe II 8,13
Fe II 6,75
Fe II 9,33
Fe II 5,89
Fe II 0,22
Fe II 5,34
Ie II 1 ,40
Fe II 9,18
Fe II 2,92
Fe II 3,83
Fe II 6,30
FeIl 8,47
Fe II 1,52
Fe II 2,63
Fe II 8,28
Fe II 8,43
Fe II 3,92
IelI 1,41t
Ee II 6,97

J$ rtyijb-
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43
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25
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Ta 6 rtr4a 1 (npogolxtcntre)
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Sr II 1,80
Sr II 7,1
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4,041' 2 ,01 1,74 1 ,60
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4078

J,qJ

3,09
3,69

7,76

1,54

2,00
1 ,70
2,28
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I ,90
1 ,58
2,1.r

1 ,93
1,76
2,29

2,04
2,00
L,,)l

.) na

1 ,66
2,59
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rlrctroJrbsoBaHr4e oTlroctrreJrbr{r'rx crrJr ocqprJrJr.flTopoB. B cneAyroqllx ceMrl croJl6-

qax trpr{BoA.frc.fl Berururnrr 1g} 100 coorsercrBelrHo AJIfl 3Be3A qcyg, 8Del,

1Her, vHer, HD 110628, 41 Cyg, TCyg. B ra6;r. 1 nr,ruucarrr,r roJrr,Iio re
tItll,firftrt, KoToplre BnocJIcAcTBr{rI I{0IIOJILSOBaJII{CE AJIfr OllpeAe.fieHrr.fl IIOJIHOTO

arucJra aroMoB s aruocsepax 3tsc34 cpaBllellr{fl.
Caura npunnre pocra crpotrJrrrcb rro 66rblreNiy qr,IcJIy rnrrr,rr,i, ]Io AJIfl orllle-

AeJreHr{fl xr{Mr,lqecrtoro cocraBa 6rr.uu oro6pauLr roJrrlto HaI,I6oJlee yBepeIrIIbre,

Kar( B oTlroilrerrr4l{ orrJl ocqIrJIJr-flTOpOB, TaI( I{ B OTIrOlreHI,lI{ I{aqeCTBat Jrr\LlUU

rra cneHrporpar\Tfirax.
flocrpocrrrac r{pr{Br,rx pocra llJra 3BeBA cpaBrrerrns 6st,no npouBBeI(eIIo rert{

irte cuoco6ou, rian rr A,ns NFIer 1934 (clr. [2] ), a ]Ir{eIIHo, saAaBarr llel{o-
'r'opoe nl)o/Illaprrrcrrblloo BIIatIeIrr{e reNrneparypr,r noa6yntgr..r'$nfl 7',. Srlr npcg-

Balrrll'eJrL,nbre rcMrreparypr,r 6nr.nn HaMrl olpeAeJrellbr cJleAyIoIIIrIN{ o6paaou. IIa
ocrroBaHrrr4 6omuor-o I{oJrr{rrecrra oily6flrrrioBalrnblx pa6or r]o I{pt{r}LIM pocra

AJrfl paBJrrrrrnr,rx Bile3A 6r,r,ira uocrpoerra cpeAlla.rl Banr{crl\'Iocrb MC}r{Ay rer,Ilepa-
rypoi,i noa6ynrgerrul To u crren'1'paJrr-Hr,r1\r r{Jraccolr Brrc3AbL flo aroir cpequefi

rtpuuori M6r, Brrarl crertr paJrrnr,rfi rtracc BReatrrJ opaRHeIJI{rJ, trr cHrtr,TaJI1,I oeJrl'I-

.rr,rHr,r I',o. 0ru uplruarlle, [peAuaptr{TeJ]blrr,re, SirarrelJllfl rroNleucllbl u ta5.rL' 2'
Ta6,rrtrra 2
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flpznrr trpeABaprrreilEnoe BHaqeatre AJrr 7, n uocrpolrn HpuByro pocra,
Mbr Molr(eM BuaqeHtre 7, yro.rnut,, IroJrrayflcr, o6brsHbrMtr Mero[aME. Orpepe-
JreHr{fl reMrreparypr,r noa6yxr4eaun 

'rutyt 
cleJraHbl tro aJreMeHTau Fe I, Ti II, Cr II,

VII. Peay.rrr,Tarbr raxoto yro.rHeHa.s AaJrrr Buaarenwn Tu, MaJro orjltrqatoulIae-
crr or ilpuH.srbrx. Ilafi4euume rrB r{puBr,rx pocra BeJrrruraurr 7u o6ogua.renbr
uepea 7i tr npr[Be,qeHr,r r ra6.rr. 2. B uerroropux cilyrraflx rosHocrb Haxorn-

AeHI{.fl Berllquu 7, oxaaanacb He oqeub nrrcoxofi, B ocHoBHoM uB-Ba roro, qro
nptrxoAr4Jrocb rrMerr, [eJro c He6orBmtrMrr rrore]rqtraJraur,r noa6yxrAeHtr.rr. B cnn-
atr co cr(aaaHHr,rM BHarIeHtrfl 7', , croalque n ra6n. 2, 6utru" IrpuH.grBI lrar{rl
ITAH OITOHqATEJIbHbIE.

flocrpoerlurre HptrBbre pocra npogcraBJreHr,r rra Sur. t - 7. , Crnomnas
I{pr{BaE na Haxgoft Srarype - reopertrqecna.rr r(plrBafl pocra (,u;ra nogeru
paccer{Baroqero c;roa), Har4ryqtiluM o6pasou y4oBJrerBoprrorqafl na6trogeurau.

.ta

L#+ c- 16ll a-Y II x- HeI

-t0
2,0

L0 lo
(Di.r. 1. Itpunar pocra gaa a Cyg

rlo nptrnr,riu pocra 6r,rnz otrpegeJ]er-rbr ryp6ynelr:rrrne cnopocrr{ ?1 . 0rpr
cnopoorrr AaHr{ B ra6x, 2, B crpor{e c o6oana.reu^"* ,t'), Typ6y.reururre cxo-
pocrr, llorryqeHHble corJlacHo Mo[eJItr Mrauuaepra.=Vsgo,nr,ua, AaHr,r B cJregyro-

rqefi crpoxe c o6oaua.reureona!2\. 3ru cxopocrr rf2) onururBarorcrr, ecJrrr ocrroBbr-

BaTbCfl Ha BCex ApylITX I4CCJIOAOBaHII.EX, CJIUItrI(OM BI'ICOH!IMtr, tr DTO flBJLfIeTCfl

AOrIOJrHtrTeJrLlrblr\r apfyMeHToM B rroJrb3y Toro, qTo ,{Jr.s paccNroTperrHr,rx rlaMlr 38e3A

neo6xo4rauo rrcrloJrraoBarb r{MeHHo MoAeJrb paccer{Barorqero cJro.tr, a He MoAeJIb,

ocnoBa]luyro na {opuy,re (1). OauoBper\reHrlo 6rrlrra onpeAeJreubr trocroflHlrr,re

BaryxaHrr.Fr J'/v, raxme [pr,rBeAerrrrbre s ra6il, 2.
B uenoroprrx cryqaflx orr4 BEaqeHr4.n Moryr rromaBam,cfi cJll4rtrr(or\[ Bbrco-

r(r{Mrr. OAuano cJreAyer rrMerb B Br{Ay, qro Ha caMoft nepxneft qacrlr npr{Bol"r

pocra 6ur. l-7 crrmmxor{MaJro rorrex rr, yqr4rbrBa.rl BaMerHbIft pas6poc roqex,
lvrbl He MorfieM rrpr4AaBarb 6onrmoft Bec arr{M orrpeAeJIeHr{sv Ilv.

flocne roro ItaR 6r,rrn uoc:rpoeHrl Bce HprrBbre pocra, IraMI4 6bIJIn o6rrsHrrr{
clroco6oM* o[peAeJleHbr Befllrsuur,r N ,-<<,twcno florJroq,arcn+rx aroMoB r,agl crwz

* Cm., uarrpr,rMep, {opr*ryrry (12.35) s [5], ctp. 177.
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rforoc$epr,r>, trptlqex{ ena.I5H 7' oBHa(Iaer, qro aro rrrrcJro orrJocr,rrcE ]t /' paB lro-
IIiIsoBaI{HbIl{ aToMaM. BeJllr.I}rtrbr N, 6}'.Iru olpeAeJrerrLr HaH A.Trfl BBC3A cpaBrre-
rrr{fl, rax r,r AJrfl N Her 1934.

Criarrterr rrecnoJrrrr{o cnon o6 r,rcloJlr,BoBanlroii Hplrnofi pocra 4;rn N l{er
1934. Itpnnyro pocra 4tn eroii BBeBAbr r,rLr ylr{e rocrpor.rrrrr n [2] grtn I,u:
:6000'. O4uarto no prrAy coo6parxcrrlrfi, rtoroprre 6ynyr r{3Jro}Herrr,r AaJree,
ary reMleparypy [pI,ImJIocb rrBMerrr{rr, rra 8000'. C a:llru rror}bn{ Buase[r,reM
7o npuaaa pocra 6r,r"na flel]ecrpoeHa, orra orJrr.rrraerc.fl xpai.trre cna6o or namer,l
nepnoft npunoii pocra, ory6nr,rxonanuor,j n [2], u noaror{y N{rrr ce n uacroarqcfi
pa6ore uc rrplIBollrru. Bce ar],rcJla aror{oB llaccarr,rraHbr BI{ecD AJr.rr f": 8000".

,(nx ncex n3yrreHHrrx anee4 (nHrroqax r.r N Her 1934) Befluqurra z': 0
II.rrI4 r : 1, t. e. t{rl I{t{eext AeJIo roJlblto c HeI,irparbIrLIt{I,I LIJII{ I{0IIITBoBaH}IbIMr{
aroMaMrr. ,{na rrertotoplJx eJrel{eITToB onaBaJloct; BoBt{oHir{brr[ ollpcleflr,rr:r, no
npr.raoli pocra 1[o n N, Ana Apyrrrx rorrbno 1y'0, Ann ocrarrbrrLrx rolurto 1[r.

,I(na roro .tro6r,l rroJIvrII,rrL orrtocr,ITcJ.rbrroe co11ep?r{aur,Ie pa3flr,rqrrrix D.]Ter{er.r-

roB B aruoc(repax 3Re3/{ cpaBueur.{fl n NI-Icr 1934, ul,r AoJr}nrrbr Buarrr IIJrfl
rialnAoro oJlel,rerrra IIo.IIloe rt],rcJro aroMoB lail 1, cuz, Br{JrroqaFI nce $aast
r,rorr!13ar{r,rr.{, r. o, arllcJro )lr. . Ecnra ua6nroAerJr{fr Ilaror Beflt4qrany -ly',, ronr,-

rio lrJr.a o4uofi *ur*ofi-nr,rlo Sa;u r,rorrnBarlflrr, To ocraJrr,]rr,re r[aar,r o,Tellyer
Taltll{e yalecrl. O6rr.rrro Bro 1,t1141.11oulor c rror{ourro {oprrry.rrLr rrorrr43arlr,ru Caxa,
flpll]ll{rIaf }lel{oropoe cpcArree 3Ha(rcrrrle re},rleparypr,r rlol:lr43aqrrn Ti n arilroc-
,l,"pc Br;ea,qbr r{ cpeArree Brraqerr.{e DJrenrporrrori xorrqcurp at\Lj\r ne. R pagc
clyqaga oilpeAe,rlcl ll,le I?e \.IolHIro c[eJraTrr rr rrp[ o['l]e[eJTe]t]1r.{ car{oro XrrN{tr{-
qecnoro cocl'aBa ([5], cLp. 177). Oauano rplrr'rcreurre [arruor-o r{eroAa BcorAa
CO[prImellO C IleI{olol]LIIll't IleOIIpe[eJlOItllOCTfLMI4, CBfISaIIt]LII,IIII Ir [CpByIO orle-
peJll c I{crloJrlSoBaune.rr rlopl,ty.nr,t Caxa 14 c Ilerorr}rocrfrl{r,r B BeJrtrrrr{rlax Ti u
t7e . floerouy rrar,t6o,rrec )/BepclrHr,rilrrl peByJrr,Tar5I rro xrrx{rrrrc(,rroryry cocraBy
[oJTyrrarorcfr rorAa, r{ol.Aa ua npr,rnofi pocra rrbl Haxo[uN{ arr{c,Ta /y', gna rex
cocronuul,i I4o11I{3aql{r{ AaIlIIoto aroN{a, r{orop],Ie [peACTaBJrerrbl rrar,r6onee
o6urr,no B paccN{arptrsael{ofi aruocsepc. I4nor4a peqb Mo}r{er r{[rrr Aa]r{c roJrb-
rto o6 oII,HoI[ cocrorrFrr4r.r r{or]r{3arltrrl. Talr, n arr,rocc[epax ]rgyrrerrFrtrrx ra 

'

aneag 6onlurlrHcrBo aroMoB il{eraJTJrol HaxoAr{Tctl rrporril{ylrlecrBernro B oArra[t-
Ar,r 14olrrraoBalrlloN,r cocroflrlfifi. trl[ rc c.[y.rar{, ItorAa A,rlrl orl{x cocronurtr,i nu6-
JIpIcL IIaAe?r{rIo onpeAeJrcIIIIbIe uo rtplrnoli pocra Brraqcur,ra ly'r, paccx{arllr,lB&Jrr4crr
ila[,rr4 HaH rrar,r6o.ree rocroBepHrrrc. Boo6ulc ]nc rar\,r, r-ge rpe6ouaJrocrr, Mbr
ytII4TbIBaJII{ I{ [pylIIe COcToflIlIlIfI I,IoIII43 aqIIlI, IIe flpeAcTaBJretIHrJe qrlcJIaMtr
AI, , nonyuerrrrLrl{rr no npnnoil pocra.

I{aIt yxaar,rBaJlocB Brirrle, Berrrrrr{Hr,I f i Lr t7s xloryr 6r,r.rr, onpe4ererLr }r
]]CrrocpeAcrBeHrro ro nprnnori pocra. 0ro uolrruo cAeJrarr, rorAa, norAa y rrac
llr{elorcfl rro ttpafineii Mepc ABa a,rel{clrra, AJ]f r{a}rrAoro rr3 noropbrx olllc-
[eIerILI ReJ]t'I'IutttI /y'" AJI.E I(Byx [oCJIeAoBaTeJItII];Ix cocrollrrati l,rolIr4garlr{lr.
Il erorl crlqns N'Ir,I IrI4IIIer,I ypaBrleurre Caxa 4rl o6olrx ojrer{errroB r{ rcr{ cax,5,rNr
o[peAeJrner{ ABc BeJrurrrrtw f i t4 t7e . R rraureu cryirae no l].flAy npnuurr (nrs-
r{arr Arlcnellcrrfl cnenrpo|pa{a, erfc[exrrr 6nenAr,rporaL]rrfi t|r. 4.) ur,r pacnoJra-
IaJIIt AocTaroqHo yBepeIIHr,IlIIlI BHaIIOHI,ITIMII .1Vo lr /y'1 roJrr,no AJrs oAr]oro arre-
Mefl'ra - )fiere3a. rloarolrv xrrn rrocryrrr{Jlrr crreAyrorqiru o6pasou.
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I{ tracrosqerly Bperlefltt ou1'6lrltriolatlo yiric 6o.rrr'iloe tlI'ICJlo pa6or uo

OTI(SJILilLINI 3BC3AaNI, B I{OTOpLIX COllcpBtI,IT(:fI OIIpeAeIeIIIIC PaBJIIlrIrlI)Ix napa-

MerpoB BIre3Alor'I aruoc{epu I,I B Totr aIi4c.rie ucilllrtwt 7'i tt li". l:fartll Ita oc]Io-

Rarrr{rr yxaitalrul;rx pa6or 6lrlr,r uoctpoeHLl rlta+I{I{Ir, cl}fl3r,InalouIt{e STII BeJII{qI{HBI

co cnertrpaJlr,rrbrlr r{rlaccor,I BBe3Ar,r. LIa nocrpoelrHl;Ix rilr{Lll\r 06llaBo}I l'pa$u-

I{ax }Ioffirro 6ruro yu-n'rr,rBarr, rI rtJracc cBerur{ocrll 3BcBALt. Crratr,re c coorBer-

CTByTOUICIO Ipa$uHa ECJII{III{IIII 7'.; II}IOCTaDJICIILI I} 'ra6t. 2. 9r'o atc ItaCaeTC.g

BeJrr{arrrrr ne , To our,{ orpeAcJrflJtll(,b no soplryle caxa no BeJIrrtIr,IIla}I .l[n il I{i
AJI-rI )r{eJletsa, IpuqClI prln 7'i 6r,llr,t nalrr,l 3}IarIeIlIirI 113 TOJIrI{O .ITO yI{aBaH-

uoft Ta6Jrlr1r,r. FlailgenlLrc rarir4r\{ nyrer,I BeJrrltll,Ilrbl lgiu, uplrneAe}tr,I B toti nrc

Ta6rurr.e. 3ru neln.ll,tru lg n" 6..r,r;1 3arcll cl)aRl:teltl,I co 3Itaqeulrflllrl 7gn" nz

nocrpoerrlror.o DI,rruc rpa+r4na, crlrr3blnalorqcro lg n" tr cneltrpaJrlllr,rii ruracc

:IReBAbr AJIrr BBcBA paarrn.ruoir ctscrrlriocrr,I. Cpairrtcutre 3IIaqelruft 1g lz, , uony-
rrarorllflxcrl o5o]4]{r,r cnoco6arr[, rol{a3aJIo ]luo.rr.uc yAo}lJrcrBopl4Te.rblloc corla-
gne. 3To, B rlacrHocrll, roltaBI,IBaer, rITo orli,lollellI{r{ ot c}oplry"ur,t Cara ;1la
paccr{oTpcilIlLix }1 a}II1 3Be3A O',J]IlOCI,rTCJrLllO ITeBeJlIrHrr.

Cneqna.ur,rroro o6cy[{AeIIIITI rl]06yc'r' N Her 1934. IlyaqaJlc l{allr i\tfl ?rJ

6r,rro uplruflTo SIIaqelI[c 6000o, aP\ilfl 7'i:.5800u, R coorl]ercrllllr{ co crre}'{

TpaJILHI;rNI HJIaccorI cF5, uprrueAellHllrl ll [2]' OTlnart:o rrplr sroll 6r'rnlt nonyue-

IrLr cJlrllrrHor{ 6oJrbrxue Blrarrcrrrrfl AJrtr roJlno]ro aIIIc.[a arotlol] O, C, N :;ra!| 'I cn'

{oroc$eprr Honor:i. B arou cJryqae, Kart yna3arl uaulI . C. Illtttrorcrtltii, c.rre4o-

Baro 6Lr olrullarb oalelrb 6onrrnttx lrrr'r'eIrcIIBttocrcri .:anperqeIIIIL,Ix nt'ttittii uo-

rJroil{erur.E IOI], ).6300 r,r 5577 n cner{rpe N FIcr 1934,.re1o rrc na6.nrolaerca.

lJ cs.flarr c arllx{ rranr,t 6r,r;no c/{cJrarro BartJlloqcilllc, (ITo n geiicrnltte.itlHocrrr

c[er(Tp BBeBI(ri AoJririe]r 6l,rr.1 6orec llarrrirlNl,.te,rr cF5, rl rrro llaccllarlrlluael'Iar
oa11461a r] cuertrpaJlE,rroN,r r{iracce c,BtrBarra c arror{aJlllrlr{I,I B coAepiItaHI'IIr BoAo-

lloAa. HalotrrHr,rl,r, rrro B IlacctrarplrBaclroii cnexrparir,noll o6nactrr HJIacc onpe-

AcJrfercfl It ocHoltlrotrorrrolxelrrl0M I{FIT0IlcrrBllocrcii flurluli BoAopoAa rI l[QTaJIiroB

l,r BoflI(afl arlortaJll,Ifl B DTor\t (,THomeHI,Iu 65r71cr necTn It oIIIll6He B oIIeHIte CIIeI(-

TpaJrbr{oro lJracca. floa.r.or,ly AJrfl orleHnrr crertrpaJrblloto I{JIacca MIi cpaRrII'I.[lI

oTHo[reHr{c eI{B1{BaJrcHTrrbrx [IlIpr{r.I tloHrr3oBaHl{oro u nelitpaJll;rroro ir{c.rleBa

rr xpolra B crrenrpe N Her 1934 u 3Be3A cllaBrrclrllr. B aroll cryqae IlrIIrflHI'Ie

paBJrrlarru;rx arrolralr,rft rroJrrrocrbro ycrparraerctr. PeByilbrarbl Taltor'o cpallHeHlltr

[o]ia3r{Baror, rrro reMle]larypa arrrocd)cpr,I N Her 1934 c;lerna IIu}He, {c}I r0r\[-

rreparypa aruoc$epnr d Cyg, tr Bar{errro rr{rtre, treNr y ocraJrbu],rx sBeBA cpaB-

fierrr{fi. flo-nn4r,nrolry, ara Ter{fleparypa 6.ntrana x 8000", xoTrl BoBNIo]I{Ho, oHa

rr goorr{]raer BLIaTIeHIIfl 8500". floerorry I} pacseTax IIrI IIpIII{flJILI f i- 'l'u--'

:8000".
C rerrueparypoir 'f i: 8000' ro alllorly /y', u 1y'0 4na Fc 6r't'xa oupe4eJrcHa

rroHrleTlrllaqttfl ne B amlocd)epe N Hcr 1934, oItaaaBmaflcfl paBlloit: 19 n":
- L4,10. Dra uenr,r.rrlua rra rrepBbrli ner,tx4 trporrlBopeql,lT tlllcJry r.Ia6JIroAaerlbrx

.rr,runii BoAopoAa B cre1rpe N Her 1934. O4rial(o cJleAyer I'lNlerr B BI'IAy' rlro

rrr{cJro Ha6rro[aelrr,rx Jrlrrrr,rr:r B crrer(rpe BBeBAbr orlpeAeJrtlercrr ycJIoRllrlllll, l'oc-

nollgTBvrorqrrrrr,r B oaxrbrx Bepxrrr,rx cJrofx ee aTr'Iocdtepbr. Brlecre c rcrl aTN'Io-

c(repa N Her 79346:;r1a riparlrre rrporrrlr{eHrroir,lrne B BepxHlrx ee cloflx NtorJra

6trrr, rra rrecr(oJrt,Ho nop.fll(r{ou trIeHr,rrre 1 qeNI B III{iItHrlx cflo.flx, rtoropLlr'lrl lI
ortpeAeiIfrJITICL R oClIoBIroilI JTTIIT III no|Jtorr(cIII'Ifi .
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onpe4e.irerrrae o6nnug aroMoB AJr.fl paBJrrrqnr,rx craAr{ri r,roirraaaqr,rrT Bcex
I{syrIerIHLIx Bocrrn'Ir{ SBeBII' BtiilIorrafl N Her 1934,a raltme Itouerrr.rbre peByJrbrargr
lrpe/.{craRrreHr,r B ra6r. 3 4:na rtanr4orl or4etr,noii 3Be3Abr. B uepnol,i crpor(e
Ta6ruqr,r yriasal{ norapracfll aII,IcJIa aror{oR l{arrrrol.o aJrerre}rra r Heirlpa,[rnolr
cocrotIIIlIIl, no nropoill - To )He qI,IcJro AJIfl oAIraiI{A}r r,Ior:rl,tBorarrr{oro oocrorr-
nlrn. Te Slra.Ielllrtt, noropl{e lle orr]leAeJrerlr,r trerrocpeACTnel{rro rre irpr,rnoii pocra,
a nal'igenrr flpu IIolrotr{trrpopuyru caxa c ReJrrlrl.Ilrar{r,r ,1,, u. 1", r]3frrr,rrfr,r pr3

ra6n,2, BanJrroqeHr,r r ra6n. 3 n crto6nr,r, R rperr,cii crlloxe IIpr{r]eIIeII rorapu{u
froJlrloro qI'IcJla arorfoB I(a]IIIolo aJJer{crrra rra g 1cu,z <<c[oroc{epu)) coor3ercrBylo-
rlei:r auee4rr, r. e. norapn(tu cytvrntbr Oi : 

llfr.Bauerurr,rrro B cJry{ae a Cyg

AJIfl IreIiOTOpLrx DjrelferrToB rrprl[rJrocr, yrrecT], u ABail{Arrr I,rorIlISoRa}rrrrJe ilTor\IIJ.
O .rerneprofi ctporte trrril cltalr{etr{ }recltoJrr,Ho rroa}r{e.

C4enaelr prrA saMeqanr'rii n ra6r.3. ll ra6n.3 ,rrr,r trplrneJrrl Aarrlrbro roJrb-
Ito AJrrr rexcJrerlerlToR, AJrrr r(oropbrx orrpcAeJlerrlre o6ra.nun oltaBaJIocL llocra-
Toqlro yBcpeHIrr{M. Brrnr,r or:6poureurr re DJrer{crrrbr, ltrJrrr ltoTopr,rx: a) B cjrgrtrpe
I'IN'le"rIocb cJrI'IIxItolI rra.uo rre6reIIAI,IlloRaIIIrl,rx mrnuii, 6) onpe4e.rrerrr.r.rr cr,rJ1 oc-
q[JIJI'sTOpOB OIiaBaJIIICI], IIO-BI'IAI'IIIO]Iy, HoIIaAe;{{IILI}III, n) OCrrOnrrOe COCTOrrrlr,te
r4oI{I'I3aI{I'rI4 ne 6lrno [peAcraBJieIro HaAe]I{rlr,rxrrl Jlr,IHrrrrx{u rtorJlorqerrrrtr B crrenr-
lle I'r r. 4. Bce artr 4e(lentbr, r{alt fipal]IdJro, [ponr]JrrrJrlrcb oAHo3pelferrrro AJrrr
3lreBl( cpa]rlfeHrlrl lI AJr,q i\ .FIer 1934, Tert carrr,r,u l,rbr rfor.Jrrr 6rrrr, yteperrrrr]rx{r4,
qro yliaBal{rtr,re 4e{lenrbl IIe orpa}I{aror riaHoii-.nu6o arro,r,raJrr4rr B crre6Tpe N Her
1934 . Hau6oJree IraAelHrIbIi\'In DJrer\{e}rralrl,r Bo ,cex orllo[relur{x oItaBaJrrlcb
Fe, Ti, Sr n uecitoJrbno Merree Hallelr{ilr;rrrr,r 

- Sc n Ca.
13onpoc o V lI Cr rpe6yer ciler{IraJrrrlrolo rroflcrrcrr.rn. ,Ideno sanrrotraercfl

ll TlOl'r, .ITO AJLS CTIIX SJIOII0IITOR x{DI LII{OJIII R lla0rrOl)flil{eU!.II,I TOJIII(O OTHOCI,I-
TEJIIIII]IIE C]I4JI]rI OCI{I,I.IIJI,,ITOPOR II rIEPEBCOTI,{ rtX rTAT{-.'Ir,160 R IIIHAJ]Y CII,'IT OCUI,IJIJI'I-
TOpOB, r,ICIIO.rrr,3o]lalrrrl,Ix AJrtr lle, Tl., Sr, Ca, Sc, oltaaanocrr r{e6oBMo}I{r{rJ}I.
C 4pyroi'i cropotll{, Ana o6onx DTI,IX eJrorrer.Tor x{bl pacrroJrara,flrl orrlourer.rr,Ie]\I
rroJrHbrx sr,rcefl aron{oB 4,na N Her {934 1,r aBe34r,r opaBileHlrfl. 3,r.o ornourerrlre
x{r,r o6o3rraqr,rr{ qepc3 n* : n rr r{clroJrbByer[ ero oJreAyro[trr,rnr o6palo,r,r. B uepnyrg
orrcJleAb CJIeAyeT I'IliIeTb B III{Ay, rITo orlpcl\eJrorrnr,rit I{alr]r clleAHr,rr,i x1rult-rectg,itl
cocraB rra ceMlr BBCBA cpatrrrerrrrrr Recblra 6.rrr,raon /:["Trfl Fe, Ti r,r r. A, n cpcl{rrer{y
xr{lftr{qecl(ol{y cocraBy 6onrmt'rrtcrta rrryrroHlrr{x ]} rracrotrtqee TJIJeN{rr uol1,\r;lJIb-
nnrx (ue neI{yJr.flpllnlx) attea4.3r:o'r' cpc4rrlrrli, ran crtaBarb (cralrAaprrrr,rri>), xr.r-
ur'r'recnr'rii cocrall 6br.,r cocranJIcII IIa ocrroBaurrll r,rr{eronfrrxcfl }rocJre/{o]l&l{rrr-I
A ' A. Boapqyl{oxI r'l 6r,r;t nro6cauo flpclocraBJrorr B ria[re pacnopr{}Herrr,re. B crrn-
3-rrl c Dll}Ir{ Borlllrlrlrly lV 4nn Cr n V A.rrrr lta}I{Aoft BBeBA],r cpaBrrer{prl rrLr o11llcAeJJ.rr-
JrrI Tal{. IJa oTlirorr r'ra rpar[r,rrioll 6r,r.na [ocrpoerra BaBr,rcr.rnrocrr, ]leJrr,rqr,rFr lE JV,
cooTBeTCTByIOtqI,Ix (cTarrAapTl{orr)/)) cocTaBy, oT rropfr/{ItoBoro r{ol,Iepa SJIer\reE-
Ta Z.'l'artas )I{e Ballr'Iol,It\tocrn Ig lY or Z crporrJracb r:rar\{r,r I{Jrrr narrr4or,i BBCBAT,T
cpaBIIeI:!rIfl TIo BeJrI'IrIiIIrall 1V, oIIpel(eJrcrrrrbl\.r r,ra r(prrB],rx pocra.

l)accl,rorpr.il,r re nep,, nar,iyro-nu6o r,tij :nua4 cpaRrrerulfl. Il.aHnagr,rnax
na rpadrrut saBrrcr,rn{ocrra lgl/ or z, noc-tpoeurir,rii 4nn aror:iBRe3AL,r, raHOir rrie
rpar[rrn, rocrpoerr]:rrrrii A"nn crarrAaprrioro cocraBa, r{ neperrenlarl lrx 1l Bcprr.r_
I{aJILHOI{ IlalpaRJreHrrlr, Mbr AO6r,iBaenlrcfl To1ro, r119fi61 BeJrlrqr,rrrrr ig.lV O6onx
rpar[r.IIton 4na Fe, Ti, Sr, Ca, Sc rrar,rJr)/rr.ilrrrrr o6paaorr coBrra4aJ]r,{. Kor11a aro
2 LIss. I{pHMCn. oOcepnar., roM XXI j7



cAeJraHo, MrJ cpasy )I{e Ha rpa{I4He sBesAbI cpaBHeHI4.s lvlorfieM OTIpeAeJII{rb

BeJrr4quHy lg // 4na V z Cr. flpra a:rolr, r(oueqHo, rlpeAtroJlaraercfl, qro craHAapr-
uufi ortrocr,rrenrnnrfixuM[.Iecxufi cocraB Ir orr-Iocr{TeJrrurrficoc:rasnameir BBeBArI

cpaBHeHI{g trpaHT[qecKu oAr{HaHoB: 3TO flBIIfleTCfr AOCTaTOqHO OrrpaBAa}rr.rr,rM

trpeAlroJlo]fieHfleM. Ecnu lrr,r rerrepr yMI{oE(r{M orrpeAeJleHHylo roflr,Ho qro
Berrlq[Hy (1[)6, ua oruorrrerrr{e (n*; n)s, ro troilyrluM troJrrroe qr{cJro aroxroB

xpoMa (nauaglrx) wap, I cuz <SorocSepn> N Her 1934, xotopoe HaAo erqe rlc-
trpaBurb Ba paBilr4qrre n o6qem qlrcre aroMoB, cocraBJl.flIoqrax <o6parqarouqlrfi>

cuoft areagr,r cpaBHeHl{fl n Nf Her 1934. Ery norpaBny AocraroqHo yBepeurro

Morr(Ho nafiur B ToM cJryqae, ecJrlr otr.rITE-TaHrr orfiocareJlburul xra]rlrqecrraii co-
crar aruoc{eprr N Her 1934, uo npafineft Mepe AJI.fl MeraJrJroB, rrpr{r,repHo ra-
HoB lr(e, KaK orHocrlremnrrft xuMlrsecnuft cocraB aruoc{ep BBeBA cpaB:oerut{.
3ro, xax r,ilr yBr{ArrM AaJree, geficruurenbHo troArBep}HAaero.fl HarnrrMrr Mareprra-
JraMrr AJr.fl Fe, Ti, Sr, Ca, Sc, r oruomeuue o6qero qr.rcJra aroMoB Mbr Molr{eM

troryrrurb, o6paaya AJrfl Halr(Aoro ynagaHHoro eJreMeHra pagrluqy lg 1/*- lg //,
r4e 1V* orr{ocrrrcfi n N Her 1934, N - r( BBeBAe cpaBrreHr4.rI. O6paaonau ua
guaqenuft arr{x paBrroctefi cpe,quee, }rbr tr{ tro;ryquM cpeAnroro [olpaBxy Ba paB-

iluque a o6qenr qr{cJre aroMoB. V.rr.fi ee B trpor{BBeAenulr (N)a..(n*:n)gs,
rvrbr troryqral{ rrcr(oMoe BuaqeHrre (ff*)c. 4rn N Her 1934 B mr{aJre anasenu]t se-
Jruqr{r{ N p,na a:rofi anea4rr. 9ro me BHaseHue (ff*)c. MEr r{o}fieM onpeAeJr?rrb

rr tro ApyrlrM BBeBAaNT cpaBueHr{.fl, rrocJle qero creAyer o6paaonarb cpeAHee.

Ec.nu renepr, orHocureJrrnoe o6lrnne xpoMa rr BaHaAr.rfl Aacr re )fie BHarrerrrl,E

gna N Her 1934, qro tr B Harrrrrx BBeBAax cpaBueHlr.E, To rerr caMr,rM rrpeAtroJro-

,flelrlre o roll{AecrBelrHocTlu oTIrocI{TeJIbHoro xr4r\,ruqecHoro cocTaBa AJr.fr r,reraJl-
JroB B arMoc$epe N Her l934lr e aruoc$epax aBoBA cpaBlrelrrrfl 6yger no4rnepx-
4euo. 3:ro, Har( r{br yBrrAr{}r AaJree, tr ur{eer xfecro.

Be.nusunrr lg /V n rperr,eii crpone ra6ri. 3 Aaror HaM norapra$unr rroJrr{brx
qucer aroMoB uayqeuublx aJIeMeHroB :,;,ag I cnz Soroc{eprr coorBercrByrorqefi
BBeBAbr. O4uaxo B r{eJrflx cpaBueHr{fl y4o6uo Bce arr{ Buar{euu.fl npr{Becrrr H oA-

EoMy r{ Toa{y }He <o6ulelryl arrlcJry aroMoB, cocraBJr.Erolqlrx o6parqaroquft cnofi
BBeBAbr. ,{.na aroro Mbr rrclroJrbaoBaJrr,r (craEAaprrrrrio) xrrnurqecxr,rft cocraB?
yxaaarlnrui Bbrme, a AJrrr upr,rBeAeHu.sBeruqr,ru lgIy' r( DTol\{y cocraBy rrpr{Merrr{Jrr{

ror )r{e MeroA o6paaonaur.rx pasrlocreii lg 1/ - lg ff"ruro. rro orAeJrr,rrbrr\,r DJreMeH-

TaM r{ Bblqr{cJrer{rl.fl o6rqero cpeArrero AJrfl BCex DJre}rer.rroB rra arr,rx pasuocr:er,i,

xoroprrft nauu 6rrn r{crroJrbBoBar{ [pr{ Haxo}riAerrrru Beruqr.ru N Ens Cr n V.
Onucanuyro trpolleAypy trpuBeAeHrr.fi Bcex ql{ceJr Iy' n <o6rqeuy)) lrrrcJry aroMoB
Mbr rrpoBeJrrr Ha ocuoBe roJrbno aroN{oB MerarrJroB, Peay,nrrarrr ral{oro flprrBe-

Aerrr[.rr rroMeqeHbl n uerneprofi crpoxe ra6r.3.,{"rx 4anuoft BBe3Ar{ BerraqrtHbr
lg lrr o'rnuvalorctr or BeJrlrqvrl lg Iy' torrxo Ha oAHy tr ry )r{e ronpaBny Arr.E Bcex
aJreMerlroB A Ig 1/. fpa$uuecnlr peayJlbrarrrr Harrrero xtrMr4qecnoro aHaJrr4Ba

trpr,rBeAerrr,r ua Sur. B-10.
Ha {ur. 8 cpannuaaerc.s olpeAerensrrft r{aMr[ xr{]lrr4.recfir,lli cocran (ra

Bcex rpex drrr. nenlrulrurr lg//) aCygw (craHAaprr,rrrr?>cocras. 3ry aeeagy rrrr
rrr6pa,rn BBr{Ay rolo, qro AJr.fl }ree, 6.naro4apa 6onsmolry Koilr{qecrBy r{crroJrb-
SoBaHHIix cIeHTpoB, cuexrpo{otoMeTpuqecHr{e AaHHbre .flBJlrrroTc.s nau6onee
yBepeurrEnvlu. Mnr BIIAI{M raa $lrr. B, uro cxoAcrBo Me}r{Ay xul{uqecrrlrN'r cocra-
nou a Cyg rr (crauAaprrrbrM) cocraBoM.fiBJr.rrercr B[oJrHe yAoBJrerBopr{reJrbHr,rM.

l8



Xuur.r.recrtr,rii cocran Bcex rtporrr4x BUc3l( cpaBrIeFIn.fl corJracyercu co cran/{apr-
rrbil\l xur{rrrrecltrlil{ cocTaBoi\I To}Ite xopouo.

Ila {ur. 9 uu cparru,IBaerl xnlur.rccltlui cocraB Nllcr tg34 c Harxrrnr cpcA-
HUl\{ XI,IN{tr{qeCItUIr COCTaBO[1, OCIIOBaIIIIbTt{ IIa BCeX CetII{ BBeSAaX Cpa]lIIe}1I,IrI

narueft pa6orrt. Nlr,r ura4ltlt, lrro orrrocl,rre;rr,rrrrr:i xnur,r.recnlrii cocraB r o6onx
CJlyqnqt [plIlIepI{O OAII]IAI{OB I'I OTITJIOIIoIIIIU IIe IpeBbIIJaIOT reX Ourr,t6OR, ttO-

T0pbre noo6ule Boiltro}IilrI,r npI,I alraJr]{3e xlrMl4rrecltol'o cocTalla ro cflcltTpal\,
c rartoi;r orHocl,rreJrr,r.ro nrarotli 4ucuepor,rcl?,
c rtoropor,i [oJryqsHrt cneltrpr,I. Mr,r ulrgull,
B qAOTI{OCTII, IITO OT}IOCI,{TCJII,IIOE COAEP}I{A-

Hr{e BaHaAr4rr r4 xpor'I4 Tar{}rre corJracyeT0fr

co cpcAn?u\{ xr,nrr.rqccl{r{r{ cocraBorf (ciu.

nuure).
Haxor'req, Ha r[ur. 10 rtlr npr4Bo/{I4x{ co-

rIocTaIrJIeHrre xr,mrl,rqecItoIo cocTaBa, oIIpeAe-
Jrer.rrroro rran{r l{rfl N FIer 1934, co ((crarr-

Aaprllbn{) xln\rllqeclirlrr cocraBo}r. .("na ne-
Ta Jr JroB o 1'rJo cr{Te Jr brrr,rii xrrlrrr.re cnraii co cTa B

N FIer 19311 npuueplro raxoB )rie, r(ar( rr (crarr-

4aptr.rsrr:rl cocraB, O4uano coAep?rrarrr,re O,
C u N n a'ruocrlepe N IIer 1931t na rrecnoJrb-

no ilopaAnoB IIpcBocxoAI4T coAepE{alrl,re 3rr,rx

aJlerferrroB (uo ornoruerrllrc H nrerarnal,r) B

aruocc[epax o6u.tnrtx BBeBA.

O6cy4r,r,rr Dror peByJrE,Tar crlarraJra c roar-

rrr,r B perrr,rfl r{crro Jrrr B oo arrrroii rtero4r,rnr,r . C"ne -

AyeT yrtaSarb, qTo rrprl Haxo?r{Aerrrrr4 BeJIrrqI,Irr

lgIy'4ra O, C, N IraNI IIe nplrrrJrocr (ua-aa
O TIIO C.IITe.IIbIIO ]l LICO ItIl X IIO TeHqI{a JIO Il I{OIIII-
Bar{r{rr pacclrorperrrrbrx oJreN{crrron) uuo4lmr,

3aNreTrrr,Ix [orIl]aBoI( 3a llTolloc cocroflHrle
r{oHr{Baqrrr,r. Hpoue roro, yrrer ranr.{x [on]la-
BOII Jrlrrnb yBeJrr,rrrr,rJr 6r,r nafi4errnoe coAep-

lr(aHr4e O, C, N.
B ce r.r ay'lsHlrr,re Han{rr Jrrlrrr{I{ rpr{r.raAJTe-

mar rreli'rpaJrbrrlrr{ aroMaM O, C, N. Taxr,tu
o 6 p a eorlt, eAI,IIrcrB elrHLIII rIcrorll{rrltoi\{ B ail,rer-

HLrx ouru6ort IrllI,I uaxoiIiAelrlrll,r BeruqtlH
Ig l/ 4na O, C, N n{oir{er 6r,rrr, npr,Irrenerrrre rfopuyrur Bonrquana. floreu-
qr,raJrrrl noa6yrr4erurx (c neproro yponrin) I{rrr rex Jl.rnlrr"r, rioropr,re rrar,gl
r4crroJrb3ol;arrbr, /{ocr&Torrrro llLloorttrr I,I BartJrroyerrbr B r,IlrrepnaJrc or B Uo !2 se,

O4naxo florelrqlraJr uepnofi rroIrIrBaI{I,II{ aror{oB }IieJroBa paBcrr 7 ,B ee, a rroHl,raa-
r{rra aroro aJre}ro}ITa n a'ruocrfepe N -FIer 1934 nnorne Iropnrarrbrrafl, Hr{nanr.rx
anolranuit I{e o6Hapy}r\eHo, Dto o3Ilaqaer, rrro Iloo6tr{e B Tex alacrorax cfleltrpa,
Horopr,re pacrroJrolr{errbr Ba AJIT,I}IoII noniu,r, coorBercrByrorqcli npu6nlralrrenr,no
8 ae , uore r{Blyqssllo n aruocrlcpe N Her 19311 ne orr{Jloi.Irlercrl Bar\rerHo or rroJrrr

IISJIyrIeHUfl IIOIII\IaJIE,IIHx SIIOBA CITIIIIDaJICIITIIOIO CIIQHTpaJIbIIOTO I(JIaCCa.

@nr. 8. Cparueuze cpeAuero (craE-
AapTEOTOD XfiMI4TJeCHOTO OOCTaBA

r[ xr4Mnqec(oro cocrana c Cyg
TelrHue HpyH{r{tr 

- cpo!,Hltl1 (cTaHJIapT-
Hhrit) xilrfi.r.recHuir cocTaB; cBeTJrbre
HpyE{ulr 

- xuuu.recnr,ril cocraB e cyg
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'Our. 9. Cpanuenue xr4Ml{qecxoro cocraBa'
noJryqenaoro flo ceMrl BBeBAaM 6luanoro
'CIleI{Tpa[I]HOrO I(JIaCCa, II XIIMIITIeCHOIO

cocraBa N I{er 1931r

.3neag6.y11s 
-xlrrrfllqecIiuit cocraB N Her' 1934; ltpyni-

{iII - cpeAHui.i xuiuuqecnnii cocraB BBeaI( cpaBHeIIurI

lIpan4OnOTlO6nOCrr, IIaliAeHHoIO IIaIII{ OrIeHb BbI0OHOI'O CoAep}ItaHI,Ifl O?C,

N n allocdtepeN Her 1934 uo4tr;ellinAaerc.E Ir ApyrllrIlr dtanrarln. O4lrn lrs nux

Bal{JrloqacTcfr I] ToNr, yTo Il cleriTpe ,Toiil sBcBAIi IroCJre IIaHcI{}Iyl{a 6,rccHa

Ha6JrIoAailLICl rIoJIoCtI flotJlolqel{lla CN, Itoroplle O, BII.rrrconoll [6] 6u;ru
H.rracclrciluqrrpoBarrbr nalt crrJrtrnLle, Bnecre c rerl B crrexTpax o6r,runrrx anea,q

i(Jracca cF5 uotroc Ct\ noo6qe Hg 11nfirIo[aerc.fl. CreAyer ral{}fie om'Ierl'Irr,, rITo

g clreltTpax Hollx[a.rl];Iltlx BBSBA r{,rlagcoB F "unnlul O, C rt N ne ua6nroAaeTc.E.

Arrorranrno BL{coHair rrHreHcrlBrrocrL

.rrr,rrutrl O, C lr N oTrIerraJlacE, rre

ro.rrbno y N Iler 1934, no I{ y rruo-
IIIx Apy|llx HoBLIx anearu [7].

flpn ctons BLrcoxolr coAe pxiarrrrrr
IillorropoAa B crrer{rpe N Fler '1934

lroxtno 6r,rno 6u olHI,IAarB HaJrI,I-
IIIIfl IIIITEIIC],I]]}I],IX sAII]]EtrIEIIIIbIX
ntrulrii tO Il ).6300 n i 5577, rtax

)rltaSLrBaJIOCb IIL,Irrre. Mr,r pacc.rrr, a-
Jt]I BEIUqUIIbI SI{I]I,IBAJIEIITIIbIX IXII-
pu.n Wr. arr.rx nlrnr.rii, IrcxoArl rIB

yi(e orlpeAe JIc III{01' O II& r\II{ C ol{0 p}Ii€l-
rr,trrJ rir.rcJropo/{a B arirocr!cpe 3BeB-

4r,r. Orri'r oraBaJIIrcL p&trHbrr\rl{ 0,07
n 0,105 coorBCrcrBerrrro A,rrr ).6300
rr ). 5577 . Ilpr,r rrarreii lr{crepcrrrr
.TIIIUIIII, IIX{E IO[{I,IE TA iTYrc IIA JI)TIO E IT-

Br{ItaJIeIITIIyIO IITIIpI,III)I, rIe IIOTyT

6lrrr o 6r.ra plririerrbl, rr, g ei,i crnl,tten r,-
HO, Ha Hartrrrx crrexTpolpax,INrax I\{tI I{x }re BIrAr{M. orcyrctnrte 3Tr4x Jll{}rrlfi
MOlr{HO paccr{aTpr,rBaTr,, fiar( nputepufi [paBrrJrL[ocTI{ orr]leAeJle:Hrrfi o1uLwtr

nrrcJropo4a, a rarlmc yrJrepo4a tr[ aBora, rrocxoJrr,]ry Irorerrr{r4aJrr,I BoB6yH{AeHufi
y aTrrx SJrelreHToB oAr.II,I u Te )rie r{ coAepH{ar{r{e olpeAeJrflJlocb oA}rr.I1\{ I{ TeN,r xte
MeroAoM. Zutepecuo 6rr,no 6rr aror peByJrr,rar rrpoBeprrrb Ha crreHrporpaMr\rax,
uoilyqeHHbrx c 66"nr,me!i [ucEepcI,Ieit.

Cogepxaur're BoAopoAa n atrtoc$epe N I-Ier 1934 6sno HaMr.r orpeAeJrerro
rro arr{cJry aTorroB HefirpaJrbHoro BoAopoAa /y',,,r, uaxoAarqr4xc.fl Bo BTopoM cocTofl-
Hrrrl BoB6yHAeHr{fl nag I caz <cforoctfeprr) BBeBAr,r. 3ro .rucro Mo]r{er 6r,rtr, oqe-

-HeHo rro {opuy"ne (2):

w"/." : kNs,2ne(PrJ'' , t2\

T\e w7- ar{BlrBaJIer'IrHarI [IlIprIHa Aar{Hoft Jrm]F-firl 6arr,raeponcxofi cepvu'

R"-r.r,ylvrr.ra JrtrrIIrI{ B ee qeurpe, k-[ocl'osHrl4fi. (Dopuy,na (2) ocuonaua

ua {opyyre (1), xoroparl B rlprtMeHerlplr R BoAopoAIrbIM JIuHIlflM Aaer o6r,Iquo

'y4oBJrerBopureJrr,Hl;Ie pesyJILTaTbI' Benu'rnHa n"No,z 6r,tra olpeAeJleHa tro

TpeM Jrurrr4flM: HB, Hr, Ha. ,[la nnx norapuc[lr [ocToflHHofr paBer{ cooTBer-

crBeurro -28,86; -29,L0; -29,L8.,(rr 
netrnunLfi;. ne Mbr trprlg.EJrtr na ra6il.2
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BHarrerrr,re 1 ,2. L}ra c.tt'-B . ]l pe3vJllrare AJIfI

6lrnn rl ari 4.HBI cJleA)rro,lll{e 3I] arl elrl4'fl :

ftalutn HB Hy

I g /(0,, t 5, 50 15 ,7 lt

B cpe4uerr Irptrtr.ttro lg l/o,z: 15,65.

rex txe nns:/;ia HB, Hr."

Ha

1,5,72

LIa

H He C N 0 Nf,l'lg A1, $i C0 30 Tl V Cr Hn r0 Ni sr

@ur. 10. Cpaarenr.re xr.rMrqecKoro cocraBa N Her 1934 tr cpeAuero
(cTanAaprEoro) xtrMtrqecHoro cocraBa :

BneeAo.rnl4 - xuuu.recfiuft cocraB N Her 1934: fipyrItHrl - cpellilrii (cTaEAaprHhlft,)

xr,rrtr{.recfiufi cocraB

Roupoc o coAep)fiarrru II trr,Jrflercn mcxrroqareilbr{o Ba}r{HLINI, a HaNoArl-

urrft lg Iy' gna [I saBrcut or rrptrHltMaeMoft BeJII{qmHbt AJrfl ne. T)e;nuuauy n,

A.rs NHer1934, paBHyIo 1,2,l)rs ctf\, vrbt floryql4rtr, cpaBul{Barr 4ue Saart
r{orrr{Baqr{tr aroMoB }fleJreaa (cnt. ra6r. 2). OquaHo, rroMtrrr\{o omI'I6oH crrenrllo-

{orouerpuuecxoro xapanrepa, Haxoplalroe ynaBa}IHr,IM o6paaou suaqeuue r.a

3aBtrCr4r OT rrpzrr.frroii nem.r.rnfrst AJr.fI reMnepaTyp],I uour.laaqnlr 71. Hponto

Toro? rrprr crparl{rfunaqmlr arlrocrfepr,r BeilHquHa ze, [oflyqaex{afl rro aroMaM

?fieJre3a r{ BoAopo[a, Mo]r{er paailuqarbcn. floeronry [pepcraBJlflerc.E Ba]fiIrbIM

orrpeAeJrr{TE, noJrrrqecTBo aToMoB .1y'6,2 rreBflBraczMr.ri\{ IryTen{. 3ro 6rrno nanr
cAeJraHo Meron,oM Vuaom4a [9]. ]t comanerlzlo, rrocJle[uflE rlaMepl4il'Iafl JII{-

utrfl BoAopoAa lra HaItrtrx clenrpax - aro Hq. ,{a.rrue [oqepuer{rre Ha rrrao,
rr{HHax orreHb 6brcrpo rraAaer. flpzueueulre l(aHr{oro MeroAa 4alo lgl{o,r:
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:75,25, qro oqegb xollomo corJracyercfl co BrrarreHtrer\,r 1g/fo,r, nafigenurru
BLIue. Iloerouy Mr,r r4crroJrbBoBaJrI4 clleAHee BHaseHtre u3 o6eux BeJIrrqr{H

lg/f0,, (H) : 15,45.
flepexo4 or Bernqr4Hrr IgNs,2 fi BeJrr4arr{He 1g/[0,r, r. e. n qrcry aroMoB

BoAopoAa B rrepBoM cocroflrttrtu., 6rrn c4enau c rroMorrlbro {opruynrr Eonr,qna-
rra ArIfl T : Tn: 8000o (cu. ra6r. 2). B peaynrtar:e 6nno EafiAeHo, .tro
lgNo,, :27,20. BH.rprcregua no {opuyre Caxa c fte- 1",2.1.0t1 cn-B v I':
: 8000" (crr,r. ta6r. 2) noxaeanu, qro rrptr arr4x ycJroBu.flx fiorpaBxa Ba r{oHrr-

noBarrlroe cocrorrHrre BoAopoAa Becbrfa ]\rara. B cssera c err4M [Jrrr BoAopoAa

r\'rLr fipr4n.rrJru Ig l] :21,,50, ra6o .ruclou arot{oB B Boa6y}fiAeHHr,rx cocroflHlrfrx
'rax lr(e Iroutr.ro npene6peur,.

Ars roro qro6u rpr{Becrr{ Beiluuuuy lg 1V AJrfl BoAopoAa n
mHaJIe Berurrr4H lg ly' <cranAaprr{oro) cocratsa, MEr npr,r6anl.rnn pauee
orlle4eJleHlryro (uo uerar.nau) rroilpaBr(y, pannyro 1 ,07. B pesyrr,rare BeiltrqfiHa
lgrV gra BonopoAa oxaaaJracb pannoli 22,6. Oro BHarreHrle rax]r{e yr(aaa}ro Ha

durr. 10 aBrre[osnoii.
tr4s Qur. 10 nlr4no, qro coAepx{aur.re BoAopoAa rro orHorrreHr{ro H r{eraJrJrar\r

a autocSepe N Her 1934 uentrue, qilM n a:rir.rocdtepe o6br.ruoft BBeBAr,r. O4uaxo,
HoHeqrro, e aroft oqeHne l,n{eerc.fl }reHoropa.rr HeorrpeAeJreHHocrb rr3-Ba npr,IMe-
flelrrrE $opnryrrr Bonrqua}ra c MeHr,rrrrrlr BHaseHr,rert rroreHr{r4aJra roa6ym4eunn
70,2 ee II rra-Ba Bo3rrolr{Hort Herorruocrrr B rrprrr{.rrroft Beilmrru:ne ne.

Sua.rurerl,Eo uenr,mert HeorlpeAeJreHHocrbro xapanTeprrayerc.fl orHorrreur{e
arr{ceJr aro}roB lg ff 4ra BoAopoAa rr lpylrrbr JrerHrrx sJreMeHToB C, N, O. ,(eft-
cTBI{TOJIr,HO, }IbI TOJIbKO qTO yHaS},IBaJII4, qTO AJI.fi IIOJIyqeH}I.f, BOJIIIqI{HLr

lg /[ 4ra BoAopoAa rraM trpr4ruJrocb r{crroJrbBonam {opuy.ny E o,rrquaua c rroreu-
r{r{aJroM roa6yxt4eulrx 70,2 ae . C gpyrofi cropour,r, rrpu [oflyqeur{r{ BeJrrrqrrur,r

lg 1/ gna C, N r.r O nanr rar()ile [prrnJrocb ]rcrroJrrraoBam {opmy.uy Eonrquana
c rrorelrllr4aJrarfrr, BanilroqenHr,IMr4 B rrpeAeJrax or B go 12 96? T, e. B cpe4Helr
c rroreHqr4aJroM onoJro 10 aa. Cre4oBareJrbHo, B o6oux cryqa.flx ilro6bre BoB-
MoE(rIbIe aHoMaJrr,rr{ B rroJre r{BflyqsHr,rr aruoctfeprr N Her 1934 6ypyr BJrrrflTrr

rla ycJroBrlfl noa6ymgeuran H, c o4uoii cropoHbr, u C, N, O-c gpyroll, upaHru-
qecxrr oArrr{ar(oBo. .I[a,ree, s o6olrx cilyqa.flx (H u C, N, O) uonpaBxa Ba uo:avt-
SOBaHHOo COCTOrIHr,re t{aJIa, a ecnlr 6rr ee II [p[rtrJlocb BBoALTTL, oHa TaH]fie oHa-
BaJracb 6rr uplruepno oAr{Har{oBort, n6o rroreHr{rraJrbr r{oHr{Balltrr{ y H, C, N, O
oArloro IIoptrAIta . Cne4ona:rear]Iro, eAr'rlrcreeuHrrfi noauox$fi,Ifi r{crorlHr4}t HeoIIpe-
J[eJrelrrrocrr{ B cpaBrre}rrrr{ BeJrrrqlrn lglt/ gnx H u C, N, O 4na amrocSepr,r
N Her 1934 - Dro rleonpeleJlelrFrocrb B BeruqrlHe n". Berrw,tnrry rze rrEr r{crroJl6-
BoDaJrr4 AJrrr Haxolr{Aenun 1[0,, uo $opuyne (2). Cneayer BAecr, me [oAqepxHyrb,
qro Bce lralrn ocraJrbr{bre ofipe4eJrer{r{fl lgI/ 4lr rlreraJrJroB, a ranx{e C, N, O,
lIpaltrr{qecHl{ Ire BaB}Ic.E'r or BeJrI{ttnHr>r nst rt6o ur,r rlcrroJII;aoItaJII,I B ocIroBHoM
ToJIbIto re Saau rroHlr3ar{r.fl4, noropbro uar,r6o.uee o5unuro [pel[craBrrerrbr B r{c-
cJTe4oBaHrrbrx Har'rr BBe3AHrJx arnrocdrepax.

N
IIA
N
a

Tanralt o6paaonr, HarrIIr pegyJrbrarbr rroHaBllBaror, arro x[lrn.recxflft cocraB
tler 1934 flBr.flerc.s auorraJrr,Er,rrr tr{ ara arrol{aJrr{.fl pac[pocrpaH.rrercfl RaIt
C, N, O, Tan r{ sa I-I. B qac.rr.roc:n,r, corJracHo $r,m. 10, r\racca aruoc{epr,r

FIer 1934 (no npafinefi Mepe rrr4lr{Hr,rx ee aracrefi) oupe4e;naercfl rre BoAopoAoM,
aroMaMrl C, N, O.

tlr
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AHr\ADlII,Ifl HAYIT CCCP

I,I 3 BD CTI4 fI It P LI 1I C HO Lt ACTPOOtr{3I4I{ECITOfi
Tou XXI, 1959 r.

OtrCEPBATOPI,l14

IIPOEJrEMA ITCTB tIEHIr,fr BEtr{ECTtsA r43 CTAUT4OITAPHbTX
sBmn

YACTb III, USYqEITNE OBOJ]OqfiIT)
c o3 z AB AE M O fr ICO P il v C rt v "a,f] P II Lt M U 3 Jr yrr E Ir n E M Or ?BE 3 /1 r,J

e. P. Mycmea,u

B uaqare pa6otr,r ctfopnayrrponaur,r upra6nraxreuubre rra-rallrur,re ycJroBr4rr rrurerprrpo-
tsatrrE ocroBuoro ypaBrerrrrx BaAasrr (1), ouncr,roaroqero pacmrrpeEfie o6ofiosnlr, coBAaE-

rroft noptrycfiyJrflpHblM rtgrryqerueM or BtseBArr [1]. Vxaaano, rrro Aa?r(e 6otsmr.re omu6Hu
B BaAanrru HaqaJr6urJx ycnonnft He BJrtrErcr Ha peByJIr,TarrI r4r{TerprrpoBarrr{.fi ypaBrrenlur (1),
oruocflrqr4ecfi K Aocraroqno 6onruru 3uaqeurr-flM BpeMerru ,. I-Ienoropr,re peayJlr,rarbr rrE-

Terpr{polarr[fi ypaBuerrrr.rr (1), uo*yuennbre c rroMorqr,ro 6rrcrpogeficrByrorq,eft EJreRTpoHrro-

csoruoft Martrnrrbr, rrpeAcraBJrer{br Ha {ur. 1-4. Vcilos[fi, I\Jtt Koropbrx trpoBeAerro l{rrTe-

rprrpoBaurre ypaBrreurrr, Bbrfiucaubr IroA coorBercreyroilIfivrlr qepre]fiaMfi. Berlr-rrdua -Eo

orrpeAeir.rrercs ypaBfler{r{eM (5), ,o- cr(opocrr aroMoB, Jrerrqrrx or BBeBAT;r, ltc- non-
qeErpaqns aroMoB B Meln3Be3Arroft cpeAe (unu n 4urlfyanoft tyrvrauuoctu), o(pylaarou{efi
BBeBAy. flo ocu opAr4uar orJroxterr paAr{yc o6onoqnu .l?o, tro ocu a6cqncc - BpeMfi, r{ To'

rr Apyroe r norapra{rrrrmecnoft mnaJre. Eoree troJlrro peayJrr,rarlr tluTerpr{poBaurrfl ypaB-

uenit.n (t) AJrfi coorBercrByronlr{x Baprrar{ToB trprrBeAeuBr B Ta6r[qe.
Ha ocuosanfirr arraJrr4aa r(prrBbrx, np]4BeAeurrr,rx na dxm. 1-4, a rar{E{e Ap.vroro Ma-

repfiarra (noropnfi 6y4et npe4cralJrerr B cregyroqeit pa6ore) cleJra]rri cJreAyrcrqr{e Br,rBoAEr:

a) onru6Hu B BaAaurrrrEaqaJrbr{brx ycronufi rrnTerp}lpoBanfifl ypaBuerrrlx (1) 4efictnureJrbr{o
Ire BJrrrflror rra troJryqaeMbre peSyJibrarbl, ecJlr4 Mr.r rrrrrepecyeNrcrr Aocrarosuo 6oflrrunMu
BEarreEr4EMtr t tt Ro; 6) aa oruoczreJrr'Ho ue6o;rrmofi [poMe?1{yror( BpeMerru (qra paanlrv-
ur,rx BaplraHros or tOa go 106 ler) paAr{yc o6oroqrn oxa3rrBaercx Aocraroqro 6om,muu gra
Toro, rrro6ril ee Mo)ngo 6rrno aaperr.rcrpr,rpoBars ua6,rrogenuaun; a) 4rr 3aAasuoro BHa-

ueulra 116 paBMcp o6oroqxu cna6o saBr.rclrT or rlprrur4MaeMtrx BEaarenuft uo I{ i?c; r) Macca

o6oflo.rxu rra BceM ee tryrr{ otrpeAeJrflercE B ocrroBuor{ IrereMr,r aroMaMtrt, norop}re ur,r6pacu-
Barorcfl r,rB sBesAbr r{ Aorourrror o6oro.rny, a rofi r'vraccoft, noTopafl qeplaerctr o6orosHoft
3a cqer i\re?ft3Be3Arroft cpe4r'r (luu 4n{r}ysnot ryuannoctn).

B sanrroqeulre pa6orrr o6cymgen Botrpoc o BoBrroxrlrocrrl o6trapyrxeulla fiByrleulroft
Bblme o6orrosxlr orrTlrqecnuur.l ua6lro4eunxurn. Tan fiaR Mbr rrlrrepecyeMcfi ToJrlKo ropg-
qfiMr BBeBAaM[, ?o o6oflosna AoJr]firra rrMerr Br{A, troAo6ubrfi trJrarreraprroft ?yMaunocrlr,
Aualrea npo6relnr tror(aBllBaer, qro flpnocrb r::rnoft tyuanirocrrl crrJrbrro BaBItcr.IT or rre-

trBBecrrroii trofia BeJrr[rrrrg:rl RalLR, r'Ae A-R - ToJrrr[4rra o6olrosnu. O4nano Aarne rrplr ]rau-
Merrr,meM BoaMolnrroM Brraqerrnr{ RalLR, paBHoM guyrrr, o6orour(a AoJr}r(Ea 6r,ttu nlrAurta'
eciltr, Houequo, ona rre trpoenrrlpyercfl rra oqeub flprym gu{{yanyro ryr{aruocrb.

Bropaa BoBMo)r{Eocrr, o6r-rapyrxeuun o6onosrn cB.fl3ara c reM, rrro o6o:ro.rxa <o:rro-

ErreT)) or sBesAbr BCro MaTepr4ro u, cJreAoBaTeJrr,Eo, rrpocrpaHcTBo MelnAy snea4ofi u o6oiloq-
noftpormno 6llrr, otnoczreJrbuo rrycrrrM. (Iaalr, nr,r6pacr,rraeubre trB BBeBAbr, EBJrrrlorcfl Ao-
craroquo rlJrorrrr;rMrr ToJrLno B HerrocpeAcrsenfioii 6rraoctra or aneagrr,) Bce gro oBuaqaer,.
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qTo o6oroq(a, coBAaBacl\{afl fioprrycHyJrrrpritrrr r,rBilyseHr.{eM r{ts sBeBAbr, AoJr}I{rra Ae{rop-
ilrrrpoBarL rrJlrr AaE{e yHr{qro}ftarr, FI ll-o6racru Boftpyr O- u B-area71.

lla6nlogeunr ile rrolTucpll{Aaror flailnrrrlfl yna3arrrrbrx orrrl4qecrrr,rx ar[rlenror ororo
O- lr l3-alca4. Il .racrrrocrfi, o6oAtr,r, lra6niogae,rr,re Bor{pyr Her(oropbrx O- n I3-area4 [4,
5], o6yc;rorilerrr,T, tro-Br,1Ar4r{or\{y, coBcpurerrrro Apyrr{rr flBJre}rrerr [6,7]. Tanru o6paaou,
peByJrlrarr,I Iracroaqeii pa6otrr fian 6y4ro rre rroArBepE{Aaror cyuIecTBoBarrr,le }rorqfloro
rrcreqeul,rfi raBoB c rroBepxrrocrrr aree4 O n B. O4naxo orr4 pesyJrrrTarr,l Hocflr npeABapr.r-
r:elrni,rii xapanrep r.r rpe6yror AaJrr,.Hei.:rruet'o o6cym4eur.rl.

TH]] LOSS OF X,IASS BY STATIONARY STARS. PART III. AN IiXAX,IINATION
OF TI.IE J'NVELOITE CREATED BY CO11PUSCULAR EX,IISSION FI]OX,I THE
STAR, by D. 1i. lllustel.- r\L the beginnir.rg of the paper the approximatc inilial con-
dil,ions of integrat,ion o{ Lhc main equation oI [Lre problcm (1 ] are formulated. This
equation describes l,hc expansion of ihe envelope creatcd 1ty ttre corpuscular emission
Irom the star [1]. IL is shon,n l,haL evcri largc erlors in lhc adopl,ecl inilial conditions do
not influence Lhc results of integral,ion of l,he eciualion (t) for sullicienlly large values ol
time l. Sornc rcsult.s ol integlation oI tire equal,ioir (1), clclivcd rvil,h a high-speecl clect-
ronic computcr, are givcn in ligures 1.-4,. \"lrc pararneters assunicd lor integration o[ the
equation are given under corresponding graphs. Tho value of 110 is delcrmined by equa-
tion (5), ao - [he ve]ocil,y o{ the atoms ejcoted from Lhe sLar, rz"- l,he concentration oI
atoms irt the interstcllar rnedium (or in {,he difluse nebula) surrouncling ihe star. The
ordinatc is the radius of {,he elvelope lto, l,he abscissa is the time, boLh in a logarithmic
scale. l\,lore detailed rcsults oI integratiori of equation (1) for thc corrcsponding cases
consiilered are givcn in tab]e.

On l,he basis oI tJrc analysis oI t,he curvcs in figules 1-4 and also other data (rvhicL
rvill l:e givcrt in the next paper) the lollowing conclusions are rnade: a) The erlors in
the adopted initialcondil"ions of iutegratiou o{ equation (1) actually do not inllucnoe t}-re

derived results, i.twe dcal s,iltr sullicicntly largc values oI I ard J?,,; b) It, rvas {ounri
that tor relat'ively small in{,ervals oI time (for different, cascs lrom 104 Lo 100 years) the
radlusofLhcenvclopc is sullicienl,ly large to be legistercd by obscrvalions; c) Ior a gi-
vcn valuc ol .H6 Lhr: size of l,he cnvelope deponds only slightly on lhc adoptcd values of
?,0 ancl n"; d) Thc mass oI l,he envclope along all its u'ay from the sLar is del,ermirred
mainly rlot by [hc atorns thich arc ciccted by thc star but by thc atoms rvlricli are cap-
tured by the elvelopc lrorn l;hc inlerstellar lnedium (or the dlflusc uebula).

In conclusion the possibility oI dctect,ing the above-discussed envelope by optical
observa[iors isconsidered. Sinceon.lyhoi stars arc concerned Lhc erLvelope musL lesernhle
a planetary nebula. Thc analysis oI the problem shows tlrat the bright,ness oI such an
envelope depencls considerably on the so fal unloro\\rn quanl,ity ll.,7A1l, rvlrere A1l is
Lhe l,hickness of the envelope. Ilolvever evcn lor the srnallesl, possible value olRrlLIt
equal to l,rvo, fire envelope rnusl be visible, oI course if it is not pro jeclcd on a ver-v bright
diffuse nebula.

Tlre second possibility of dct,ccl,ing lhc envelope is connccl,ed rvith the lact i]ral, tlrr:
envelope <drir.es atvay> ail the rnal,tcr from tho star ard l,liereforo t,he space betrvecrr the
star and thc cnvclopc must be relatively empl,y. (Thc gascs ejcctcd by l,hc star arc suf-
ficiently dcnse only in I,he imme diate vicinity oI the star.) AIt l,his mearrs that thc envc-
Iope crcaLed by the corpuscular radiaiion lrom the slar must dolorrr or evetr dcstroy t,he
I'I II rcgions arourd O- ald ll-stars.

Observalious do rroL coufirm the cxisl,encc ol tlxr above-mentiorcd opl,ical cllects
around O- and ll-sLars. In parl,icular, the brigirt rims observecl arouncl sonrc O- and.
Jl-st,ars [4,5] arc evidentlyproduoecl byacomplcl,oly diilerenl, pheuomenon [6,7]. Ttre-
relore thc resull,s oI the prcsen{, invesLigalion clo not sccm l,o corifirrn t,]rc existence of a
powerlul outllow of gascs frorn the surlace oI O- ald R-stars. Hotcver ihcse results are
of a preiiminary character and are in necd of lurlher discussion.

1. B npe4rrAyrqerl pa6ore aBroponi It] 6r,ur rrpctrtJro]rrelr r{ero/I o6uapy}fierlua
npoqecca rrcTerreEr,rfl rasoB c troBepxHocTr4 ropfrrrr.lx 3Be3I{. 9ror uero4 cB.a3a}i
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c re,\I, qro raabr? Bbr6pacblBaex{bre rIB BBeBAr,I, AoJriI{IIbr o6paaonr,rnarb B or{py-

xarorqeli ee cpe4e (uelnanea4uoii cpe4c EJII{ tasoBofi ryuauuocur) uexotopyro

o6olouny. Ecnlt uacca, Tepflerfafl e]riecerryHAHo anea,qoil,4eficrsl,rrenbrlo BeJrI,IKa,

To r\{r,r Moiilex{ paccq[TbrBarrr, qTo Ba He oqcl'Ib 6onr,mue ltpol{ex(yrlt}I BpeMeIrE

yltaBaIIIIa.fl o6onoqfta AoJIlr{Ha [oCTLIIaTr. TaHrrx pa3]repoB, rITo ee y]fie Mo]nHo

Ba perrrcrpl{poBaru, Ha6JrIoAeHurrMu.
R aroii me pa6ore 6r,ino cocraBJrego gr,r{1lepenqtta"-rllloe ypaBrIeul{e ABr4-

H(et tr,lfr o60ilo.tH.r,r

ar Rf;e n (ao- uo)z - En a1?" oZ
(1)

mo*4rcfileo [aot -Ro *ao,]+ *"r"ta}-n3,1
34ecr, fio __ pagnyc o6oro.inn B Moxlerlr t, Roo- B l{oMeIIT ee o6paaonanlta;

oa - cr{opocrb pacur.{pelirIfl o6onoqHlr; "R6 -pa4uyc ror:i c(lepur, oHpy}fialo-

qor:i aneaqy, Ble npeAeJroD noropoir tnr,otenile SBeBArI l'I, Bo3NIoE{}Io, Apylr{e
crlJrrrl He BJttr-flroT Ha cl{opocTr, nrt6pacr,Inae[,ILlx 118 ]Iee raSoB; po 

-ITJIoTFIoCTr
alrllx rasoB ua ypoBlre -R: fioi Do-lrx cHollocrl rla aroM ?I{e yponne' Be-

Jrr4rr,rHa pc-rrJrorHocrb rofi cpeAi,I, n Horopofr pactroJloEterla 3Be3Aa; ffio-
Maooa o6onovitu B r\{oMe}Ir ee o6paaonanr'ra.

Vpaluenue (1) 6rrno rroflyqeuo, yqurtrBar ABe cr{Jrli' 4eficrnyrcql4e I{a

o6o,nouxy. flepsar IrB HI{x, P' o6ycttoBJleHa relr, qro aroMbr, rr,r6pacr,rnae-

MLre llB sBe3[br, AOTOHflTOT O6O,nO.rXy, BaAepHI,rBaIOTCrr eIO I,r nepeAaIOT 06O.rrO'IIte

sacrb cBoero rrlrtryJrbca. Bropaa,P, o6ycnon.neHa reM, qro 06oroqna ropNIoBr{T-

ofl rrpu cBoeM ABr4rr(eHr{r{ cpe4oft, oHpy}fialotqefi aneagy. To xre ypaBHe}Ir{e

(1) nroxruo [oryrrrrrr, r{ecr{oJrr,Ho l{rrbuvi rlyreM, a rrlletrHo , v.cxop.rr ua o6qero
ypaBlreEr{.fi ABIl}fleHZfl TeJIa C trepe]\{er{Hoii lraccoi,l:

d2 Ra

dt2

d (mo) ,.,--il- : -t'

flpouano4r gr{{epeuqrrpoBarrre B neBoft qacrrr, MbI [oilyqaeM:

-,. r dm1: t P,-7.27da^dt,
-:-dt n?,

Jlelno rpoBepr{rb, r{ctroJrbByrr $opruyny (16) n [1], qro Prn ecrv Bropoe cJra-

raer{oe qucrrrerrr npanoft uactu (3).

Paccrrorplr,n retrepL, Borrpoc o HaqaJrr,Hl;rx ycrIoBl4rrx r{IITerpIlIpoBa}Irr.fl

ypaBHelrufl (1). ptouy cJleAyer IlpeAtrocJlarb cJleAyloqee o6qee BallerlaHtre.

A nuenlro, Bapauee NIOIItrIo [poABI{AoTE,, rITorlepea AoCTaToqHO 6olrruOe BpeMfl

[ocJre o6paaonauu.q o6oJToornlt ee cnoiicrsa (cHopOc'l1,, paailIepbl I,I T. A.) AOJIE(-

ur,r npaiiHe cta6o BaBr{cerb or rraqaJrr,Hrrx yctonr,rii, t\{o}firlo cr(a3ar6, trp&rtrtrc

sec1u r.re BaBrrcerl or rrrrx. f[eiicrnr.merr,Ilo, c reqelrlrerf B]let\re]Irr t{acca o6oroq-

Hlr rretrpeplrBlro pacTeT, rr EToT pocT tIlJIfIeTcfIBecLnIa 6r,rcrpurnr. Blrecte c TelI'

r{B alrrcro }Irrlraur,ralecnr,tx coo6paxrer.rlu,-i npe4craBJrflerctr oaIeBI'II[IIbrt{, aITo ABI{-

)r{etrrre n{acc}ruHoro reJla rro4 4elicrul.reu BHerlrlrr{x cI'IJI rro}Iter JIrIItrb Becblfa cJIa-

6o aanr,rcern OT Tex ycnouufi, [pll HoTopLIx 3To TeJIo ]JatIaJro Alllll'aTlcfi' o6JIa-

gan lranor,i uaccor,i. Srrr o6rqne coo6paxteuufl rloJruocrbIo rIoATBepH{AarorcE

u qrrcJroBrirx{ r{ErerplrpoBarrr4e}r ypaBHe}illfl (1). Baprupyfl r{aqa.rIbHr,Ie ycJIOBrltfl

(2)

(3)
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,B Bccbr{a firrrporrux [peAeJrax (rranpnrlep, rlerrfltl B0JII,IqIIHy -Ro, n [pegenax

rrrrrt,r 1lopflAnoe!), MbI rrolryqael{ IJI;I lIIlTepeCymnICIO IIac 1IIITepBaJIa RpeMeEI{

/ re xte catrble BLraaIeHr{[ Ro, uo, m.,fl,auutre ooo6paHterlltfl rloBBoJl.flIor IraM I43-

Semarr, r,r3yqer.rr,rfl Becrrtla cJrox{rror:r flpo6rel'Ilr saAalrl{g rorlllbrx HaqarbHbrx

ycnoottii.
I{parnax xallanreplrcrul{a rex npoqeccoB, ItorollEle AoII}l{IILI npeAlxecrBo-

,BaTt, o6pasoRarrr{ro o6olo.uurr, Aaua raMr.{ B tt]. Paccl,torpr,Irr renepb ato 6o-

'ileC no/{l]o6,o' l[o,,y.T]4tr(, rITo B }lel{oToplnfi llouertr Bpen'IeI],, l:0 r,ta aBea-

Ebt, or{py?Itenuofi raBOBoft CpeAOI,i c IIJIoT}tocrl,Io pc, IIaaIaJICt{ IrbI6poC aroMOB'

.rlBltntynp,rxca OO CHOpOCTbIO ?0. 'f ari rtaH pc O6tt'ulO Oilellb I{aJIa, TO aTON{bI,

,rerrrrqlle oT BBeBArI, 6y4y, npoxoAllTL 6ecupennrcrBellllo BecLMa. 6olr'uoii
Iry1rr,, llaBrrr;rit B cpoIrrel,r AJrr,rrre r.Ix cBo6oAgofo npo6era ).. n cpege.

.13 nouqe arolo IIyrI,I aro[,ILI 6yqyt craJll{LlBarbc.fi o aroMaun lcpe4sr lI nepe-

. JlallilTlr 1{I[ alaCTI, CBOOIO I4n{[yJII,Ca '

,(anee, nocr{oflLny AJrfl BCeX aro}roB, Br,i6paclrRaer{brx r43 3Re3Ar,I, JIJrI(Ea

rCEo6OIIIOIO upo6cra tr" n Cpegnel{ OAI,]UaI{OBa, TO, HaaIIllla.fl C yHa3aIIIIOrO

paCcrotlul{fl oT BReBAsI, T. e. Ic, 6y4er }laaMll arlc.fl (n cpegncru) I{ roplvlo}Hel.1l{e

,"rx urorror. ,flpu arou Heo6xoAuMo 3al\{erurr, cJleAyrour4ii qrafir. }lar urr

y,tie toBopr{Jrr{, IrJroTEoCTb l{e}r{sBeaAltoli cpeALI UJII{ Ty}laHEocTtr{, B Itoropyrc
rracTo norpyEreHr,r BBeBALI, BecLI{a r{aJla. Coornetcrnyloiliafl cpeAntlfl r{orlIIeHT-

paql'Lrl paBlra B nepBor{ cryalae nc*1 c'tt'L-\, Bo tsropo}'I ncxlj cnl'-B' AJrufly
rcno6oAEoro rpo6era Mo?r(IIo oflpe[\eJllrrrr, rro npocrofi $opr'ryle:

I
L": n"o ,

srAe o - a{seHrunuoe ceqeHtre cOyAapeHIIft. Momno ilpl1g.flrb' TaHEte opuegr6-

poBoqHo, qro o: LO-1a cJwz. Torga, IIpIIIIrMafl, HanprrMep' n":7'0 cJvL-,, vlbr

fIaxOAIdM, qTO trc : L076 cuW.

c npyroft cropoHr,r, Hac rlHTepecyror roJrbr{o 6orbmre 3HaqeHr.fi uorepr

ilraccbr dM ldt:

-q# : 4 r R! Pouo - 4rc R2 ? uo: Ho (5)

t{cn. {opnyJry (13) rpeAr,rAyrrleft pa6orr,r t11). B qacrrrocrr{, corrracrro paSo-
-Te A. I'. Macesr{.r [2], urr AJrfl BBeBAr,r HJracca 05 uorxeu o]fiu[arb BeJltrqtr-

11br FIo, paBHbIe, ro ropflAlty, 5'10-z IVI 6zat rog.flpulreuzo:1000 l;"Lrfcen)

.a Tar{me AOnycTUM, qTO ZB BBeBALI BbI6paCbIBaIOTC.E B OCI{OBIIOM aTOMbI BO-

.Iopola, lrag qro ?xnHtn7, Torga, 6epn Hs:5'10-7MO rr rlpzHtrMafl

fi : tr" : 1015 c"4r, Molnllo [o[ctllrlrarb uo {opuyre (5), 'lto 7rv1 lga, groM ypoB-

rHo cocr&BJr.aer 105 c,u-\. Ecnr nte nc: I cn-B lI ).6 =-.- 70Lo cw, To /Lv1 :
: 103 ctt-T,'lan\mr\{ o6paaoM, B o6o[x cryqaflx Ira ypoBHe.R: ).. Mbr trMeeM

HepaBeHcTBo nn ) nc. Eoilee Tofo, z?s oT paccr{arpr{BaeMoro ypoBHfl l? : trJ

,6r,rctpo pacrer r( BBeBAe, r{ Ha ypo3rle R : Ro BeJrItqIrHa ng cocroBJlfler B

,opeAHer\{ l}Lo cJw-s. IJce eto oBHarIaeT, qro, xoTfl I{a?TrAbIli oTAeIbrILIfi aToM,

;Bbt6poueHHblii ItB BBoBALI, HarruHaeT TopMoBIltTbctI B cpe[]IeM To/IbIto ]Ia ypoB-

,rre R x),", caMa cpeAa B npoqecce [poxo]r{Ae}Il,{rl rlepe3 }ree l{oIIIHoro

(1t)



troror(a aror\{oB or 3BeBAr,r 6yger arrau rrorol{o}r yBrIeI{ar6c.tr *. TaHr'Iu o6pasolr,.
r( MoMeHTy, Horga rrepBrJe aroMbr or BBeaAbI AocrrrrHyr ypoBH.fl )'., upaxtu-
qecHrl Bce raarr cpe[br 6ygyr rar{}rte (ororHaflbl)) aroMaMI{ BBeBAbr H aroMy
ypoBHro /? = )... CneAosarenbr{o, B oTor MoMeHT Haarr{Haerc.E He ro.Irbr(o rop-
Mo)fier{rre aroMoB, nsr6pacrrnaeur,rx r{B BBe3ArrI, I{o r{ coBAaHI{e HeHoroporo
orr{ocrrreJrbuo trJroruoro cJrofl Fra ypoBHe Rx).", Cos4anue raI{oro cJrofl trpr.r-

BeAer fi ToMy, qro ropMoxreHtre B ueu nu6pacbrBaeMr,rx rra BBeBArI aroMoB,

cAeJraercfl erqe 6onrure ra cnoft HaqHer BaMeAJrrrb cBoe ABld)fiesIae. B cB.EBrI

co cHaBaHHrrrM MbI Molr(eM eror cnofi orolr{AecrBtrrr c nauteft o6o.rro.rnori n,

ee HasarbHoft rlaae.
Ftoneuno, paccMarpr,rBaenurfi npoqecc lrolnFlo 6rrro 6u [ByrII{rr, B Aera-

lax. O4nano, KaH yraar,rBaJrocb Bbrrtre, B aroM Her Hprxanoft ueo6xo4uMocrrr..
iloetouy Mbr npI4MeM, rl't'o B MolIeHT t : 0, Ro :, poo: ),ct Da : uo. Macc\i
mo Mbr tr{o}HeM orleHr{Tr, cJreAyroulr{M o6paaou. B lrolresr o6paaonauu.rr yxa-
BaHHoro cJro-fi ocr{oBrlafl ero Macca 6y4er oflpeAeJrflTBc.fl 'reMr4 raBarfr{ cpeA];r,

r(oTopr{e (ororHarrbr)) aroMar{r{ 3Be3Ar,r H ypoBrrro Rx},". floerouy Mr,r rro-
)r(eM rrprluflm upra6nuxenuo:

*o= *np" ()..)s

Heroropyro AoJrro B o6paaooanlru Maccbr nxo AoJrx{}rbr cocraBrlrr, aroivrbr}

arr6pacrreaeMbre tr{B BBeBAbr. Ognaxo rro ycJroBr{.flM coxpa}reHr{fl r{MrryJ]Lca ara

AoJIfl ItaH B HaqailbHbrfi, r:an rr B trocJrenyrcqr{e MoMerlTbr (norga macca o6o-
rorrna ylr(e llaBrra m) tarr.nercrr Becr,Ma uanofi, r,r Mr,r MolneM ero B AaHHoM
cryrrae, r. e. npr,r r{a[trcarrr4rr (6), npeue6peur.

2. PaccuorprrM renepE, r{er{oropDre peayJrbrarr,r r{HrerprirpoBaHr{rr ypaBHC-

ur,Ia (1). llua.raile rrrrerprrpoBaHr4e Droro ypaBr{e}rr{.tr BeJrocb o6rrquuun ql.rc-

JIoBbIMrr MeroAaMrr, trpuqeM rrpr4MeH.rrJrrrcr, t[opruynr,r v BcrroMorareJILl-rbre'
ra6rraqr,r, coAeplxarrlrlecr B rtrrr{re f. B. Ononosa t3l. Eu.n paccuorpeH,
cne4ylorqufi BaprlaHr: Ho:5.10*7 lVIo B roA, rlf,trl, alro ro )fie car{oe,
IIo:3,155 ' 1,0rs ef cen, nc: L0 c.lt-7, ?)n:1000 nat,fcen. B arnx r{ B AaJrb-
Heiiuux pacarerax B r{aqecrBe rrcxog}roro BFrarreurz.fi Ail.E ceqeuua o u rpop-

ruyne (1r) Mr,I flpurlr{MaJra rre '10-16 cM21 a B Tpr{ paaa r{eHbruyro BeJMaIIar]y.

Ognaxo, HaH ylHe yHaalrBaJrocb, gro lre lm,rcer gHaarentrrs. Coorne'rc'rncHI.Io B.

ItatlecrBe l{aqaJrbHr,Ix Sna.lenluf nttl B paccMarprrBaeMor{ cJrytln" upu}IflJ]r{:
B rvroMeHr t =:0, Jlao 3 . 1015 ctv,, Llso: 108 c",wf cen, tr4nrerpr,rponaHr4e yllaBlre-
uua (t) 6r,rno 4onepeHo rorrbxo Ao Br-raqe:.:rui,r. t rroprAr{a 105 ner. 3arerrry

oro 1r{e yllaBr.rerllre 6rrno upor.trrcrpr{poBaHo c rroMoulbro 6rtcrpo4eiicrnyrorqefi
DrIexrpoHlro-cqeruofi Marlrrr.rbr (cu. ganec). I-Ia o6ueM r,{rlrepBaJre ot l: O

Eo t: L05 ner Blrqr[cJreHlrt{ o6oux BI,rAoB rroJrrrocrblo coB[aJ]rr, aITo .flBL{JIocE,

uponepnoii fipaBrrJir,Hocrr,r cocraBJreHrroro [porpaMMr{po]larlr4fl BaAaarrz.

Peaynrramr r4lrrerpr.rpoBaHr{.fl nlleAcraBrleusr ua {ur. t. IIo ocr{ a6cqzcc
orJrox{erro Bpex{rr n rorapll$un.lecrofi ur{aJre, Bepxur,rfi p.flA r{flcer coorBer-
crByer BpeMer{r4 B roAax, uuxulrii prrA B cenyrrAax. flo oclt opAnrrar orJro-
?r(eHrrr BHaqeuua Ro raxlr{e n norapn{uraqecnoft rlxarre. JIesHft p.fl[ qtrcerr

'r trlls-aa orr.rocr4TerbHoro Ma,loro BlraqeErrtr

M6rMlr rr3 3Be3Ab1.

(6):

tr., onpe4e.rxeMoro aroMaMr, ar,t6pacr,rrae-

9C



OOOrBeTcrByeT BLIaqeH?t.fIM Ro B callrl4Merpax, [paBLIfi PsA s IIapCeHax.

B orgenrnnrx rorlgax HptrBofi, cB.fl3bIBaIOqefr. Ra 14 ,, yHaBaHbI cl{opogr4 060-

roaIItI4 ao. Mrr Br{Ar4M, qro, I{aqflHafl yme g 7:1'06 JIer,, pa[I4yc o6oilo'Ifttr

.AeJraerc.rr BrroJrHe BaMerHbrM [J]f HelocpeAcrBeuHoro ee o6Hapyx{eHr{fl orrrll-
dIECITIIMI{ CPEACTBAMI4.

Oirr. t. 3anucuuoctr, lg J?a or
nc: L0 cu-g' oo

Lgt

Ig t upu Ho:5.L0-7MO B ro[,
:1000 rcnlcerc

ll1rc,;qc.r,an:rcll tnii rra rlur. t napr,rart'r tiltuJlon rloi(roroBr{oiL 4lil ocFIonIrl,Ix

pacrto.r'oB, ilpor{BRcAeHrlr,Ix c [oMorqbro cqeT]Ioro ycTpoftcTBa <Crpelral .l3l)Iqi,r-

oJtrrroJrbllol'o qelirlla AH CCCP. Vpanrleulle (t) 6r,tlo upor,tHreIpI4poBalro

;q;;,n 1+5 Bapr{a}rroB (unlro.raa yItaBaIIHLIii, npe}/(craRleIIIILIii I{a {r,rr. 1). Eonco

rroApo6floe o6cyxtrleirlrc Bcero IloryrrcHrrol'o NIareprIaJIa 6y4et ]rpolleAeHo B

rrarrrer,i cJreAyroqer,I coo6tUeHuu. ]l uac'rolrqeli xto pa60t0 6ynyt npcAcraB-

"rerlrJ .irr{I[b IleHOTOpble oc]loBlllle peSyIbTaTLI.

B rrepRyro oqeltegb ML,I JloJIlf{IIrI o6lrarrtrsc.u H o6cy}I{Aailueuycfi yil{o

rrolrpooy o rraaraJrbl{brx ycJroBUfrx rrrrr0r'plr])oBaHr,rrr yllaBl{enua (t).IIa r[nr.2 r'rrr

/.{aox{ lie3yJrbrarbr uIITeI-ptlpoBaHLIfl ypaBHeHIIfr (l ) lln CneA,vt()IIIux DapI'IaII'lroR:

,)o



ar) H o : 5' 10-?Mo B roA, 
"0 

.: 1000 n"tt'fcenr nc : 20 c.tt-,,
ar) Ho, us, Tt2 'ta fi{e caMbre, Rao:1,5.1015 cn; as) Hr, ,0,
Roo: | ,5'l}L? ct't"

R'oo : 1,5'10rts ca|
nb Te i$e CaMbIe?

L9 fla

ZO

@rar.2. Sanucuuoor'r lgJ?o or lgx npr Ho:5.10-7 MO B roA,
ao:1000 rcnf cerc, n":20 cu-s AJrE.Tpex pagilfiqgr,rx EaqaJrrnbrx ycnorrfi

r{ErerptrpoBaurr ypanuenra (1)

Paccrrorpenue Hpr{Bbrx ua {ur. 2, zao6paxrarorqux aaBrrc}rMocrs Ro or'
BpeMeHI[, [OHa36IBaeT, IITO AJLA BCOX TpeX BaptraHTOB &1, &2, 48 HptrBbIe

/?, (t) uonnocrr,ro coDuaAaror yx(e Ha BecbMa pauueft ora4ufr. paorutrper{ufi

o6o.no.lxr, Alrfi t MeHbrr]e, .reM lOa Jrer, B To BpeM,rI rtart Hac l4lrrepecylor'
BnaqtrTerr,Ho, 66nsurue l. Bmecre c reM BrrarIeHE.E /?oo orruuarorc.rl B Bapsal{-
T&X 41 U 03 Ha /r UOpa4Xa! ErOr peaynbraT troJrl{ooTbro troATBep)fi[aer rc'
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ramr npegBapr{reJrbubre BaMeqauufi, noropbre 6rrru cgeraubr B rrepBoml paa-
AeJIe CTaTbtr.
' To xre caMoe troryrlaerc.fi z B Apyrux cilyrra.f,x. Ha Sur. 3 sanecena
ra )He BaBtrcr4r,roclb AJrfl cJreAyroulux BaptrarrroB: br) Ho:5.10-7.1716 B ro['

r , I .-._' !
/02 t03 /04 r05 /00 t0

to tl tJ /4 lc t6
Lgt

(Dur.3. 3aszcur4ocrs lgr?o or lgI nplr Ho:5.L0-7MOs roA,
,o:100 rcufcerc, nc:20 cn-! gtngsyx paBflrsurrx EasaJrBEBrx ycnorrfi

r.rurerpr4poBaEr4r ypaBueutrn (1). Itpznar! o,2 Blrrr0. c $w. 2

?o: 100 fiil,fceu., nc:20 ctf\, Rao: l,5.l}rb cat; br) Ho, uo, 1c re iric ca-
Mbre, -Aoo: 1,5.1017 c,u,. Etpoue roro, Ha {m. 3 rryHnrupoM TraneceHa BaBa-
cEr\4OCrb R"(t) I.nn BaprlaHra 02.

llz &n". 3 nrrr BrAuM, qro vt Blecb BaBucrrMocrr Ro(t) ynn o6oux
Bapr4arrrot, (b, w br) [paHrr4qecH4 QoBtraAaror I{Jrs I, [peBocxoAflrqr{x sHaqe-
r,Va t:104 rer.

J1



Itpoue roro, zB

BI,ITII4CJIEIII{bIE IJIfl
.r?I ung oAHI{x r{

t!ur. 3 Mr,r B\LItrM, qro [rE , > 104 Jrer, norAa HprrBbler

paBrtrrrHblx rrarlaJrr,Hlrx ycnonrafi, coBrraAalorr BeJIr{qI{rIbr

Tex Ete euaqeHufi I o:r.[lr'{aror cfi F,ttfl BapI'rarIToB a m b

Lq R.

on

Q';vLr. 4. 3anr,rcttltocrr Ig-Bo o'r Ig I npn fJo:10-5 MO,'o:1000 xnlcerc,

nc:20 cn-e pr.n rpex EasaJIEItrx ycnonrfi r'ru'rerprponaurr ypanueumn (1)

r{ saBrrcrrMocrB lgr?a ot lgl flprr rex Ete snaqeatrEx IIonao, wo AirE

hc:1 cn-, (crvr. rPrnYro d1)

cpaBllr{TeJIr,I{O HeMIIOIO, SHaqI{TeJIBIIO MeEbItre, qeNI paSHfTcfl cooTBeTCTByIOlqIIe

cnopocrrr ?,0. 3TO, 6eg COunenra.s, eorb pe3yJII'TaT TOIO' rITO B O6oUx BapI{aE-

Tax rrapaMeTp flo oAuE tr ror )r{e tr ToJrr'Ho pa3}rflrc.fr cr(opocrl[ ?r0.

Pacclootprttt rellepb Szr. 4. Ha seft [peAcraBJIeHbI pe3yJlbrarbl I{IIrerp[-

poBalIILfI ypaBI{eHI{.E AJIfl cJIeAyIoUI{x Bapl{allroB: cl) Ho:19-0Mg B tO["

uo: 1000 ft,ntf cen, n":20 cilB, Roo:1,5'L0L4 c,tt; cr) Ho, 71c, uo re ,r(e,

Roo:1,5'1015 cu; cr) Ho, n", ?r0 Te )r{e, Roo:1,5'1016 c"tt/L; d) Ho, uo Te )fie'

nc: I cJL-|, Rao:3'1'01s c,rrt,,

tt
s$
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l;- [[a $lrr. 4 r'IIrI BIIoBrr Bm,qr,rl{,rrro Boar,roixrrhrc r{eorrpcl(0JIoHr,rocr.rr B rrarraJl];riblx
)'cJlolllrflx I{trHaH He a{olyT cylqecTBelrlto troRJIr.tITr, jra xofl r3r{erreHufl Ro c t
II IT;I ITOOJTCC IIHTEPECHOM AIIAI]ASOIIE BEJITuIIII t U R,,, I{POUC TOI'O, MbI BI{AIII,I,
tl|o l)aSiIIIqlIe B Beirlltll,Iliax -1?a MeE(Ay BaprIalITaL{It C w d oTiIocI,Il,cJILIro N{aJIO,

rr('rrLIIIe, rICr\'{ ptI3JrI,ItIl{c l{e}r(Ay npuII-fITbIur,{ BrlaqcllHfl}{r4 \Irfl nc. IzI sror pe-
:i\'.'il)'rar,6e3 co,ilircrrr,rrr, cBrrtsaH c reM, qro n o6olrx rlapr{alrrax c v. d. Itpl4rr[To
();(rro r,i ro )r(e Brroarcrrtre g'[n Ho.3ro BHa.lc[tte IIo: L0-5 lll[g n roA coorBer_
crllver r]0cr;x{il 5r,rcrpoi,t cxopocrr{ y6srnarrlrn Mac.cbr, trpr,rMcprro rartoi,i, noro-
llatr cnfl3r,rDaerc.s o6br.rHo co BReBAault I3onr$-Paiie. [l auoMrr].rf,rr, rrro BeJu,rrrr4rra

tlr.-- | c,t4-3 coorllercrByer rIpI,IMopFro rlJlorrroc'rrl r\{c}r{Br}o34rroli cpe,i1r,r, ReJrtr{qrlta
nc:20 ctL-B - rrJrorrrocrtr rasonoi.i TyMaur{ocrr,r,

IJ ra6nrtqe tILr AaeM AJur Henoropblx r,r3 paccr{orlielrrl,rx r:rar.rtr rApr,rarrroB,
iI rrMeHHo, ar, b1, cr, d1 xoA BaB?IctrMocrr4 or Ilper,retJlI noraplr$uoB pa;lr[q-
llr,rxBeJrrrqrur, xapanrepr{syrorqrlx o6ono.rny, [3 rreptou cron6qe uprano4mrcl lg l,
rloBTopoNr-lgJ?o, R rperbeilr- lgro, B rrcrBopror,r-lgn?, lt B fiflro.\r-Jrota-
prr[nr ne.rurvns;,,r ttt.' :

, lllm : 4-n 17o, 
.

l:leJru.l,rrra lle' ,t1acr nracc)r, [pr{xol{flrrtyrocfl ria oArnrrlr{)' rl.Iorla4l,r o6o"rroq-
riu, Paayuec'rofl, 11 11.y ll .r.a6.rruqe Mbr Aaor{ IlcJIuqrIrrbI Ro, ?,o, tn, nt, IIC AJIft
Itcex RhItII4c.rIelltlLIx matul.ttrol,i SIraaIerII{ii l, a ro[],Ito nsr5opo.nro. l-Jcc seJ[rt.I],t-
rrr,t 1?o, ?),, rn., tn' B TalililI{c AaHbI n cracrelte CGS.

LIa ocrlosc flpeAcraBJrenurrx rpa(rnrron, ra6nlrqbr, a ranirie rrtsyqeHr,rrr Apy-
rrlx BapI'IaIIToB N{o}I{II0 cAeJIaTr, IIeItoTopble o6rque BartJrroqeHllfl. flpra arolr
C'IoIveT clqe pa3 rloltrarepltrryTr,, tITo rIauII pCByJrbTaTbI npaltTl,Iqecl{u IIe cBfr
salll,I C Teil'II'I IIeO[]leI[eJIeIIIiOCT.fiI\II{, I(OTOpLIe I]OBIIIII{aIOT [pI,I tOqnOii {OpUynU-
porlr{c uarraJrrrirrJx ),c.tonlrii lrrrrorprrpouatr}rfl ypaRrleni,ra (1 ).

Ilcpnrru t.[aBrrbrlr BlrBoAoM I{B l.railplx pacrreroR .fiBJr_flero.fl To, rrro yme
B cpaB}II{TeJIL}Io fiopoTItLIe cpoI{II IIocJle o6paaonantrn o6ono.rnr.t, AJrfr BapIraHToB
n r'r D .rcpcr 105 ,rer, a AJrfl Bapr,rarrror c n d .repea t0a rcr, paAr,ryc o6o;rounra npe-
BbIlIIfleT oI(IIH napceH, T' e. BcJIutIuHy, rtoT'opylo I[o?IiIIo sapeII,IcTpIIpoBaTb
rra6;rrogcunaur,r. Cre4yeT Tanlrte ynaBaTrr, trro AJIfl BaAalrHoro eua.renr,rR .I1o

llaBr'Icp o6oro-rttu cpaBI{lITeJrr,Iro cna6o 3aBucrrr or rrprrHrlTbrx arraueulrii n"
rt a,,.3to orIcIIL IJalI{Hoc o6c'ronrenr,crBo, Ba}I{rroe B Ton{ cN,rLrcJIe, q?o fipaxTr.rqe-
oitr{ Ire:laB]'rcr.Itto or rrJrorrtocrrl cpeALr, n rto'ropoi,i pacfloJraraerc.fl SReBAa, rr cRo-
poc'lllr ao xrr,I BcerAa'F 4oJrx{rtl,I o}I{ItAaTb IlaJlnrrrrir Bortpyr BBeBAr,r BfroJlrre BaMeT-
rioii no pa3rlepart o6o.no.rHtr,

[a;nee, rreo6xoA[Nro orNrerr,rrb, r{'ro ]} rta;n;1r,rii 4aurnrii r,rorlcrrr BperleHl{
Ita(-lca otiolto.tlttl ollpeAcJlaercfl B oclroBllott t{e reN{L{ aroi\Ial,rr{, Itoro}]IJe nr,r6pa-
cLIBaIorcfl rI3 3Be3AIi, a ror:i xlaccoii, r{oTopafl arepla0Tcfl o6olo.rnoli Ba crler
cpeAIJ. /-[auuan r{acca orrpeAeJlaercrr rpcrbrrr,l cJra]rae]rrJx,t BrraN{errareJr-fl rrpa-
rroii .ractlr ypauucurra (1.). Sror o6ulult pcayrr,tar, r{ar Nrr,r y}r{e ynaar;rBa-
Jrr{, cBrrBarr c Bariorrorr coxpaHeHr{tr rrNrllyJrbca .

(7)

* Bcnr, r(oflerlHo, BEaqeHIrff nc I{
TLIX, qTO MaJIO BepOrrTEO,

3 tr4ro. I(prrucn. oaiccpua,r., tort XXI

2ro Ee oqeE6 ctrJIbHO OTHJIOEffTOTCfl OT rraMr4 rrpr,rEff-
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Ta6lrrrra
Bapuaur o2

lgl l8 Ra 19tra lg ?il -lgm'

4,477
5,672
6, /r81

7 ,494
8, i88
8,683
9,114
9,514t
9 ,895

10,321
10,719
11,197
1l ,651t
12 , t61t

12,6itl
13 , olt8

13,595
,4 , 059
14,571
15,059
j 5,506

15,177
I 5, 189

15,252
15,639
16,146
16,s21
16,821
17,074
r7 ,298
17 ,5:\5
17 ,748
17,997
18,232
18, 490

18, 736

18,961
15,210
19,4/12

19,698
19,943
20,166

7,997
7,980
7,574
7 ,946
7,81t8
7 ,101
7 ,526
, , D.i')

7, 160

6, S50

6,752
6,5L4
6,285
6,030
5,787
5,563
5,3i 5

5 ,083
4,827
4, DdJ

4,359

23, 680

23,987
24,752
25,977
27 ,115
28,014
28, 7BB

29,417
30, 109

30, 794

31,418
32,154
32, 85t
JJ, r)ZD

34,358
35 ,031
35,778
36 ,47 4

37,975
1ji8,646

7 ,490
6,852
6,401
o,z/l)
6,128
5,953
5,770
5,586
D,J/U
5,178
lt,940
/+ r7 '12

4,457
q,L1O

3, 990

3,741
3,509

3,009
2,786

lg, l8 Ea lSDa 'lgm

4 ,000
5,176
6 ,406
7 ,ti'12
8,691
9,391

10,0014
10,457
10, !62
1,1,448
71 ,891t
12,391
I 2,855
13,367
13,855
14,302
14,799
15,263
15,775

15,176
15,176
15, 183

15 ,280
15,800
16,372
16,886
L7 ,2'12
17 ,541
17 ,828
18 ,075
I 8,339
18, 579

18, 840
19, 087

19,312
19,562
19,794
20,050

7 ,000
7 ,000
7,00c)
6,999
6,977
6,9i3
6,763
6 ,596
6,369
6,'134
5,911t
5,666
,l , .1,1; )

5 ,179
/+,935

4,71t
4,463
4,231
3,975

26,500
26,500
26, 500
26,501
26,Ur
28 ,004
29,181
30 ,001
30,886
31 ,694
32,408
33,184
33,896
34,674
35,4t2
36,085
36,833
37,53C)

38,298

4,952
4,953
4,966
5, r59
5,858
5,840
5,690
( r.t,

5,295
5 ,061
4,840
4,593
4,361
4,10it
3, B6t
3,638
3, 389

3 ,157
2,901

- ig rrl

Bapr.raur I,l1



lg,

4,000
5,1t91
6,708
7 ,709
8,372
9,056
9,492
9,886

10,318
10,718
I 1 ,099
11 ,577
12,054
t2,498
12,99/t
t3,457
13,969
14,457
14,90/t
15,401

4 ,000
5,491
6,708
7 ,913
8,913
9,733

10,164
i0,61 0

11 ,016
11,399
11 ,826
12,266
12,769
13,251t

13,700
t4 ,197
14,66{
t5 ,173
15,66{

15 ,176
15,185
{5,303
15,812
16,367
16,949
17 ,280
,17 ,548
1 7,816
t8 ,046
18,255
18,507
t8,754
18,981
19,232
19,465
19,722
19,966
20, 190

20,439

16,477
16,478
t6,484
16,58,1

17 ,021
t7,636
17 ,.1)51

18,248
iB,zr95
i8,71 3

18 ,946
1 9, 178

19,438
19,685
19,910
20,160
20,393
20,649
20,8i)11

Bapnanr c2

l8 Da

8,000
8,000
7,996
7,981
7 ,937
7 ,798
I , Otl{}

7 ,271
7 ,075
6,887
6,649
6,1r10
6, 189

5,9/t1
5,709
5,453
5,209
4,985
4,737

Bapllart'r rtr1

8,000
8,000
7,999
7,988
7,936
7 ,781+
7,632
7 ,439
7 ,247
7,060
6,848
6,629
6,37[]
6,136
5,912
j), ul.)4

5,432
5,176
4,93'2

lg lr

25,807
25,807
25,894
26,958
28, I 18

29,422
:10,240

30, 946

31,684
a.) Q,lo

32,54f:
33, 689

34,421
35,096
35, BzrG

36,544
37,3i 3

38,046
38,718
:19,464

27 ,815
27 ,815
27 ,BL6
27,869
28,765
30, 1 60

30,942
31 ,730
32,41 4

33 ,039
33,71 6

34,399
35,169
35,906
36,580
:17 ,329
38,02ti
38,795
39,528

o, o4D

5,662
5,811
il , /utl
5,714
5,57lt
5,420
5,250
5,047
4,851
/r,66iJ

4,425
zr,lBG

3, 965

3,7 17

o,qdD
3,229
2,985
2,762
2,5\3

6 ,239
6,240
6,252
6 ,39'1.

6 ,376
6,211
6 ,059
5,866
5,674,
5,487
5,276
5 ,056
4 ,805
4, s63
4,340
zr ,091
ll ,859
3,603
3 ,359

3*3i

-lgm'

-')gm'Ig,



3. 'feuept, rrl{ }1oJr;{tr{r,r o6oy71urr rolpoc o rex orrr}rrrecr{r{x o{dtenrax, ito-
Topr{e i\roirter coBAaBarb Ilaccrrorperrrriifl rrar{r,r o6oro.rna B rrpocrpal{crBe,
onpylr{alorqerr 3Be3/{y.

flcpnoc iric ccrecrRerrrroc rllcAnoJroi(crrrte, rtoropoe no3rrr,rrraor nprr o6cy;x-

/(eHurr rJo3lrolrirroclr,r rra6;rro4aTt, o6ono.u()r, aro rrpeAnonoir{eH.rrc o rorl, qro
rrocJreArr.flfl l\{olt.ier LrrrerL RI,IA, cxol{ru,tii c nrarrcraplroii TylralrlrocTrro. fiefi-
crrll{TeJrrrllo, trJrorlroerlr o6clrosrir.{ Ao,rr,'riua 6r,rr:-u 6onanre , arcr\I rrJrorHocrl Lre}fi-

r;tteeltruotlr cpeAIrI rr.urr ;1n(d;,;llloli ty.rtaulloLrlrll, llllyrpll Itoroll1,rx o5o,lto.trta ria-
xol{r4Tcfl. B c]rrr;rr c DTur{ aracToTa pertolr6r.nraqrrorrrrbrx rrpoqeccoB B o6oJloqHe

IloJrlr{rra 6rrm uonurnena, a cJreAouare.rlbuo, 06oJlorrna nroir{er r}r,rAeJr.,1Tlc.fl Ha

6orree rcunolr c[orre R Rr,rAe rrpltoro oltp\',iia]orrlero 3ucBA\r o6o4Ha. O6cy4lru aror
B0rrpoc c J{oJlrrarccTucHHoft ToaIHrI 3pelrrr.fl .

flocrtonr,rty rrac:rrr{Tepec)rlor BBeBAr,r ItJracca 0 rrlu BBeB/(Lr carrr,Ix Iraurrux
rroAr{JraccoB 13, r.ronr,raaqu.fl B o6orourtc (uo rtpaiirrel'i rlepe B ee BHyrperrrrrrx
.racrax) AoJrlrtrra 6r,rrr, nonrroii rt roarorry Irccb nolpoc cBol(r,rrc.rr r{ oqerrr{e rex
cJrenrporrrrbrx ItoHqelrrpaqraii n., rtoroprrrc cilcAycr o,{rr,rAarrr B o6oflo.rnc. Aro
DTolo oucrrrrr{ BHaaIaile Horrqerrrpal{r{Io rtacrrrq s o6oro.rxe B lreItoropblfi uo-
i\rcrrr Rpcllerut l. B fiarrecrBe orrrpaRrrl,rx srra.reunii rrri [.rolJr],I 611 4ln atoro
r,lotroJlr,solJaTb BerUsuH:,I nt', BLIlIIIc.rreIIiIbIe uo tfopnry.ne (7). O4nauo MbI yr:He

yr(aarJBa",rr4, rrro i\{acca o6oroqnn in n uanr4r,ri.i: NroMeI{T Bpcr\,reurl onpeAcJr.fierc.a

u ocrroBrror\r aroN{arfr.r Nle?r{BBeBArroli clrcltr (urn 4r,r(i{)r3Hoir ryuannocrn),
a rre aroNraNrur, rr,r6pacr,rBael{rrrrrr r.{B luc3/1r,L iJrr,rnr o6croflTeJrr,crBor\r n{hr I{ Boc-

no.rrr,syelrcfl lUrrr rroJryqeHr.rrr o 6 ]rI e ii tfoprry.rrr,r.
Paccnrotpn,lt c+epy c r{errrpor{ rr r1oxr1lo rBcaAr,r 1r pal(r,r)rcorr .1i, panrrr,rll

paArrycy o6o.[o.Inn.I?o. t]Iacca o6o,'Io.riirt /]z,rIo,,r]rrrril 6r,rrl, n c,of,rIaclrr'r o ro.rlb-
rio qro cI{a3aIlrrr;IM nplt6.uuaure,rrbllo pi\B11a\:

(8)]- n R3on".m, r=

C gpyroft croponbl, Arr.8 BeJrtrquubt rn Mbr Mo)r(eM Harrrrcarb Apyroe Bbrpax(e-

.Ilr4e: I r

1 m x 4rc Rf;. L, R.no, (g)

rne Afi ._ ToJrrrlur{a o6o.no.rHr4 B rvroMeuT t , flo -- r(onqeHrpaq[fl aroMoB B

o6onosne. IzIa (B) u (9) uaxogun:

IRona:-Tn" L R ( i0)

.C.I[Tas o6orouny rroJruocrbro r{oHuBoBar{Hoit E uuetr B BiaAy, qro HamAbIft
cc aroM Aaer o4r4rr sJrenrpou (r. e. npeue6peraa arrenrpouaMu, o6paayro-
rrtr4Mrcfl or uorrr{3arlutw rerwn), }rBr Mo}fieM (10) nepeurcarE, TaHHe rar{:

rl1e (nr)o - nouqcrirpaql4fl aJrer(rpor.ioB s o6oro.rne.
flogcunraeu rerr€pT: Mepy arrrrccuw M B o6oflo.rne B ToM HalpaBJreHfl?r,

ts ltoropoM rtonlrcebTno aroMoB Ha fiyqe Bper{I{fl -flBJrflercfl rrancuMaJlr]Hr,rrr.

(11)



Cltrr. 5. Cxe,va, nottcrtlrcuafl Mepy aMnccllrr M

Ha {r,1'.5 aro 6yger I{a[paBJIeHIIe, yI(aBaIIHoe crpeJll(arttt A - z{; nenuuuua

-R - nuyrpelrHflfr 
"purrrrqu 

o6oro.r6u. Xopnyua $ur'.5 nrr o6oanaruol uepee s.

MOXnO AyMaTb, qTO TOJIIquEa O6OJIOqHI{ 3a}IeT}IO I\[eHr'Ile' tlel'I ee paAUyC

(cu. 4anee) , Torga, xan nplr6lull{eHl{e' MLr Mo}Ite\{ rlanr{carb:

2

-9
,llo \".''
\ai?i

Ilgr.nctuerrnoe He I{BBeclHog IIiir\I n (lopr'ry;rc (14) nolu'recriro - 3T0 oTI{o-

[reHrre R"/ LR..I[nn ro.ruor,o otrpcAoJrerrr'rrr croro orllonlellufl uorpe6otanocr,

6nr paanu.rr fioJrrryrc Teopr{ro Bcex rrl]oqeccoB, oflncllBalox{t{x uaarrlro;leficrnrte

o6onoqrtr,r c SToprarcqlrlrllcfr B uec aror{aillll or sBeBALI c nuettrrreii cpeAoft,

I(oropym o6o.uo.rrta yBJrer{aer, c rroJlerr IIBJI\r(Ie}III[ l]tJc3[Lr I{ T. A. 3to, ItoHe'rHo,

6orr,uroe cneqr{aJrbrroe flccre71oBarrr,rc, I(orolloe 5Lrro 6r,I o'reur il}ITepccHo Bbr-

lloiIIIlTb. O4Irarto n 6ee arltx paCrIeToB ,\[oHiIIo, n0-1]llAi'Illol'Iy' crII4TaTb' aITo OT-

uoluelll'rc R"l \R saarcrllo 5onlrro, lIeM cA'IIIlIqa' ll caltoll [cJIe, cpa3y ]Ite

rroCJre o6pasouarrr,Ifl o6o11o.II1II IIa IiCe iJe11pepbIBIIo AeucrByrtlr 4ue on.uri.

O11ga lra ulrx, 4crtc.reyrorqafi tr;rryrl]tr, oSyclorterr& re\Ill aror{aNll'l, or,r6pacnr-

BaclrtlNrll Ilit:tBe3ALr, r(o.r.opr,Ie EOTOI.flIOT O6OlO.rrty lr, 1llll,rnrlfloL B Ce RIIyTpell-

lrrre qacrrr, cli[Nlaror r{x, IlepeAaBafl uaorl, cBoero IlNllr.}r"ltrrca o6o.rro'rite. Apy-
rarl CtrIJIa, AcflCTByior.rlafl Cllapyg{ll, o6yc,'IOBlteIIa Tcll' atTo o6OJIorIIta IpII croel\I

pacrnlrper{I,III npco/ioJtel]aeT CoTIIIOTI,IIIJICIII,IC CO CTOpoHLI a'rOrlrrll ]r0rlisllellIIIIOI"I

s=2LR{4,
rAe B CBfl3LI C [peArloJlalaeNtoft ]vIaJIOCrbro aR
rrro 1{ - Ro. B cBsera c $opruynarvrvr (11) u (12)

cvu M
NI : s (n")2"

Bbrpax{e[II4.e:

t[ v2
,R t"l'

(n")'Ru: 0,31 (I;) (n")' Ro.

(12)

tro cpaBllellurc c R ltbr rIoJIaraerl,

rur,r 6y4ert rlMerb [JIfl I\[opIJ BM]IC-

(t 3)

(14)



opelr{ (unu 4lr{{yauoii ryrlarlnocrlr). Tattnnr o6pasonr, I{a Bcerl cBoeill tryrrr
rrocJle o6paaoranus o6onoqrta HaxoAr4rcfl no4 4eiicrnue^{ AByx rlporrrBoloJro}(-
EO HaIpaIIJIeHHLIX? C?I{l{l{arcU{LIX ee, CIIJI, II, CJIeAOBaTeJIbIIO, MOifItHO 6r,r.rrO 6r,r

,qyMarb, rrro ee roJrrqrrr{a Afi [orxtsa roJIbI{o yrferlblrarr,crr co BperieHe[I.

Buecre c rel{ B r\'roMerrr cr}oero o6paaonanufl ToJrrqr{Ha o6ono.Inu rIeublue AJItr-
urr cno6opuoro upo6era ).,, ra no Bcrrltorr cryqae rre r!ro)r{0T Ba}rcrHo rrpeBbrrtrarl
ee, r.160 cauo o6paaoBalrl{e o6oroqrtu onpcAeJr.rlercf ropr{o}IteIIIIe[,I aror\.IoB or
3B0BALI B raaosoii cpeAe, ofipyx(arcqefi o6oilo-rny. Taruru o6paeou, ecJrII ocHo-

BbIBaTbCfi Ha CHaSaIIHONI, TO B r{IrTepeoyrcqlre HaC lIorIeIITbI, ItOrAa npeltn I
cocraBJlfrer rrecHoJIr,Ho r\{r.rJrJrrrorroB Jrcr, paBI\rep o6o,nounrt /IoJI}r{eIr 6nru 6rr
Srraqr{TeJlbEo, rra trecHoJrbr{o [op.sAr{oB, nl]eBocxoAl{Tb Berl{qul{y AR.

O;lrrano BAecr, cJreAysr 6r,rrr, ocropolrtHrlM. 3;rel,rerltaptlblc noAcrlerl,r og-
I{aBIrIBaIOT, qTO, Haqul{arl C H0I{O:I.OpOI'O HpIITIIsOCHOI'O paCCTOAflI'Ifl R,r'-' 11o,

oo6crBeuuoc raaoBoe AaBJIelIIte Iruyrplt o6ono.rxn Pa:nalt'l'a, rfie Ta*-nI{-
fierr.r.recnafl TcM[eparvl]a o6o"qo.rnr, tIaqrIFIacr npeBocxoAlrrr (Hopn\icxyJlnp-

r{oe AaDJroH],1J-r> p: ?(uo-7)o)2, coo6rqaeuoe o6o,ro.rno aronlaM}I or 3B03[LI

(p - . n.uornocu, BxoA.rrr{arr B (5)). 3to, paayMeercrl, rre o3l{aqacr, rlro o

yl{a3annor-o l)acoroflHnfl o6ono.rxa rrcpecraHer pacu]Ipflrlcs. l-aeonoc AatsJIoHlre

pa : nokl'o Tlefroruyet llo BCe cropollbl, tl o6ono'rrta H .r It q e .n o e 6y4er
rrpo4,oJrlnaTr, pacmrlpflTl0fl co cnopocrllo ?61 orlpellcil,geMofi ypanuoul'reu (1).
Graeauuoe sLItue or]Haqaer.rri4lub, arro, rIaqr4Haf c Her{oropol'o MoMeura,

BeJlrrql4rra A,/i naqHer yBeJrtrqrlDarr-cfl, xor.E cr{opocrL sroro yBerI{!IeEtr.a

HaM lreus.Becrrra u Molr{er or{a:}arlcfl lrc6o;ruuoii. .(anee, cJregyer rIMerL B
Btrrl{y, rl'ro yBerrlqeuue All 6yiret IlMerL i\,Iecro lI I} 0ropol{y or 3Re3I(hI, Ha-

pyxry, r.16o alecr p,, 6o.rrlme, qeM raaonoe [aBJre]Iae R cpeAe pc: n"k'l'c.
B cl]ttBlr co ncei\r olta3aHHEIM r'rhl BoBLtrIeM BI{arlar'rLl AJI-a orl{omellurr

.R"ILR BriaqeHr{o, paBrroe 10. lnn /zc RoBLMJM llrlaqerlne 20 cti-\, coorBer-
crByrorqee 1u${yanoii ryMalrFrocrrr. /{arec, uuc [Hrepecylor, nonertro, uo
'.noBMolrtuocrr,r 66,nr,trure paar{ephl o6o.uo.rrin. r\[r,r nplrlreu llo - 5 /?c, qro co-
oTBerolrBycr JIJrfl cryqa.s nc: 20 c,l,t,'3 npeuclru I oxo.no MI,IJTJII{0Ha JreT.

B atona cJryqae rraxoAlr'rcr{, ,tto IVI =t2,1 .10a. 3lo noo5rle 6cl.nt,utc, rIeM MI{-

uuMaJrbuafl BeJr[trr[Ha ill :103, Jreo6xoAr.n{afl u]rfl o6uapyirtcrrr,trr oMllccr.rr{

or o6oro.rnl.r.
Ec;rlr ntc fiprrf{flrr, ]l"l L}l:), -uts npar,lnc MaJIo Bcpoflrlro, ro rlpr,, rex

xte J?o r{ nd rcJlrlqnsa IVI:1,8.103, r. e. ral{Hte 6o,nr,me, .IcM 103.

Tariuu o6paaor'r, rtan 6;171ro B rrpeAeJrax Bcex BoBNIoi{{HLIx euaqer-rnli BeJIII-

vunsr -/?rlAl? o6orclqna Roltpyr BBeaALr AoJIII{Ea 6r,rrr, na6;rro4aeuoi.i, ecJIlI, Ho-

lteqrro, ee rtor{Tpacr }ra oxpy}fiarouleru (ioue rJe ona}I{ercfl crlrlrrnoilI I\{aJILIr\t.

Oguano, yqurr,rBarr cyrqecrByrotrIre rreolpo/leJleHHocrLI B oI{erIKc RJ LR,
paccMorplrr{ Apylyro BoBMo}r{Hocrr, o6irapyxer{r{fl cyrqecrBoBalrrrfl o6oroqxu,
3ra no,3nroatf{ocr}, cn-EBaHa crelr, qro cr}epa, Bartrroqeuuafl BHyl'pII o6onoufilt,

I{oJr}r{Ha 6r,rtr, nparttr{qecnr uycrou. Ilpau4a, I\{e}ItAy aneagoii rr o6orosxoii He-

rlpepLrBrro Arlnlltyrcf aror\{br, nr,r6pacr,rnaer\{rle I{B BBeBAr,I. Ognaxo c roqItlr Bpe-

Hr{rucx orrrr,rqecr(ux e(r{-rerr,'on, uo I{oropblr'I Mo}ItIro o6uapyntlruarb aroMlr,
DTux aror'rou 6y11e'r orreHrr l,ra,rro. Tan, lto rlopnryne (5) uorxno paccqurarl, rlro

rprr ?)0-'ll000 ntt/cen, Ho:5.10-7 MO B roA, tseJluquua n1r. e. HoHqerlrpalll{fl
AToMoIr, ur,r6pacr,rnaenrr,rx .uB BBeS/IEI, Ha ypoBHe .R x Ro=.,. t01n c.4r, paBlra
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70-.4 cil,-tj . flcno, cro flpu raHoii trJroruocrr{ H[HaHr{e trpoqeccbr cBeseHHrI

(peHou6nnaqrru, croJlnrroBeHurr rr r. A.) He Moryr Aarr, BoBi\rox{rrocrn o6napy-
ir{r{TrJ artr raBr,r. STo Buaqur, qro o6nacru H II noxpyr roprrqrrx BBe3A AoJI}r{rrrJ
rlpanTnqecfiIr orcyrcrl]oB&Tb IIJII{ Bo Rc.flItor[ crysae our( AoJI]rtHr,r 6nrr:r, cr{Jrbrlo

4e(iopuuponauu *.
Ec.lru ur,r rerrepb o6pa:rlrrrrca K Ha6rroAcHrrrrM, ro BAecb IroJrolr{errr4e raxoBo:

HaH rIBBecrHo, oHoilo Hel{oroplilx ropflrlrrx BBeBA ,rpl{r{e o6o4nu 4eftcrnure.rrruo
na6rrrogarorcn 14,5 I, uo cyllfl rro BceMy, BAecb Nrr,r rrNreeM AeJro coBCeM c Apyrr,rM
,rnJrerruer\{, o6cyx4eunr,ru u pa6orax Cullqepa [6 I u Bau qe Xorcra [7].
06 gTolt roRoprlT, Il qacrrrocrrl, ror r[aHr, qro B paccilrarpllBaellblx cryrla,flx
MeE(Ay sBCBAar{U U O6OAI{aMrr rlMerOrCrr CBerflrrlr{ecfl I{OCTaTOqHO rrJrOrEbre

I'aBLI, ll UpOTIIBoIIOJIOIHI{OCTL TOMy, r{TO MIJ N{OiI{eM o}It}IAaTb IIpr{ IIaJIIIIIII]I
o6onounn, uayqeHuoii R r{acrorlr1efi pa6ore. tr{ noo6qc Errnanr.{x xpuux o6og-
noB, Itoroplle 6m nauouLIHaJIIr ro,qro cJreAyer olltuAarb Ilpu rrarurr]rr{ l\rorqrroro
rrcreqerrr{fl raaoB r{B 3BeBA, nona o6napyxreHo He 6r,uro. Ha6rro4euua rle o6Ha-
pyimrrrlaror u ger{ropnraqus H Il-o6.rracrefi nonpyr BBeBI{. 3r:r,r o6,nacru Her,rBMeH-

Iro oHpylnaroT rop.fltrr.re 3Be3A6I, rrorpyifielrHbre tr{Jrrr B Me}r{SBesAHyro cpeAy uJrr{

H 4r.r$$yauyro ryrlauuocrr,.
TaHnu o6paaonr, peayJrbrarr,r nameii pa6orl,r xax 6y4to rporuBoperrar

lr{rroreae 06 I,rnrencltBuoN[ rrcreqeur{r{ raaoB c troBepxHocrrr r,{accr{BHr,rx roprr-
rlux BBeBA r{ B ToNr qrrcJre c troBepxHocrr{ BBeaA Bo.rrt{-Pafie, O4naHo rracro.flrqee
I{ccJreAoBaur{e Hocrrr rrpeARaprrrenr,utrii xaparTep. I{eurrfi prrA RorrpocoB err{e

'rpe6ycr: r.rayqeHu.fl r,r yrorrHeHr.ra. Tax, neo6xogllrrro uayqulb 6o.nce uogpo6no
Boflpoc o6 oqenxe or]ro[reur.r.fi Rol LR, Borrpoc o roM, raH 6y4er gc(loprrupona-
tra o6ono.rna flpr l\RuirieHI{],I Bue34r,r ilo olHorneurrro rt oHpy}Harcrqeii ee raaonof,t
opeAe u r. I(.
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AltAIEMr4fr HAY}T CCCP
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Tou XXI, 1959 r.

OECEPBATOPI,III

CBfl3b CI{OPOCTU IJPAIIIEHI/rfI SBEBA
C0 CIIBTITPAJIITIIbINI ITJIACCOI\,I T1 CI}ETI4IIIOCI'I)IO

il. fut,i llo,tt.tt.noa w A. A. Bo[t,vto1y1;

IIo rauerorlr,urtca B Lraororru{ee BpeMfl AaHHbrM ua6nro4eunii [2-1,0] cocraBrreg csoAHgii
RaraJror cRopocreft BpalqeErrfl 1rya.2362 aneag. flo Marepr,raJrarlr aroro naraJrora6r,rilurlo-
cTpoerrbr saBI,Ic?rMocTE cpeAHI,Ix cxopocTert Bpaqenr{fl ,-sin i or ctrexrpaJrbnoro KJracoa
orAeJrblro AJrfl sBeBA rtarr{Aoro, rtJracca cBerrrMocrr{ (Srr. 2 u 4). floryueu}rbre BaBucrrMocrrr
trMeroT rrecltoJrlr(o Ma(cuMyMots r4 MI4rIr{MyMoB.

llayveno pacflpeAeJlerr[e BBeBA rro Berlrqflsau cnopocrefi Bpal\eur4fl AJrrr yaxrrx [HTepBa-
noB cllenTpaJlr,rrhlx RJIaccoB.

Paccnotpen Borrpoc o cpeAur4x cnopocrgx Bpaqerrnfi AJrfi paaJrrlqrrbrx rpytrfi rreny-
Jrflprrbrx sBeBA (Be-3BeBA, BBe3A Tr,rtra P Eoffimoro flca, cueHrpaJrbHo- r{ MarrrlrrHo-trepe-
MeHIrbrX, (MerafirfiqecKrrx)) 3Be3A,3Be3A CO Cna6LrUll tr cI{JIbrrblMr,I JrrrEtrEMr4 B CIreRTpaX).

flponegero ftparfloe o6cyrx4euue [oryqeusErx BaBrrcuMocreft c roqrtu Bperlr{fi coBpe-
MeHHrrx [pe4craBJrenlrfi o6 aronrcrlur{ aBe3A.

THE RELATION BETWEEN ROTATIONAL VELOCITIES O F STARS AND .FbE
TRAL CLASSES AND LUMINOSITIES, by I. M. Kopglou and,4. A. Royarchuk.
A general catalogue of rotational velocities of. 2362 stars was compiled on the basis of
known observational data [2-101. The dependence of the mean rotational velocities
,, si" ; on spectral class, separately for si,ars of each luminosity class (fig. 2 and 4) vas
found using the data of this caialogue. The derived dependences have several maxima
and minima.

The distribution of sLars according to the values of rotational velocities for narrorv
iniervals of spectral classes has been studied.

The mean rotational velocities of different groups of peculiar stars have been con-
sidered (Be-stars, I CUa type slars, spectral and magnetic variables, <metallicr s[ars,
stars with weak and strong lines in their spectra).

A short discussion of the derived dependences is given frorn the point of vievr of mo-
dern conceptions on stellar evolution.

Hapx4y co cBerlrMocrr,Io, TeMtreparypofi, Maccofi u xuMurrecnr4M cocraBor!1,
oceBoe BparqeHr{e flBJrfieTCfr oArroft r43 ocHoBrrbrx xapaKreprlcrr,rn 3Be3A,

Oco6euuo BoBpacraer poJrr, arofi xaparTepr{crr{Rrr rrpr4 pacc}rorpeHnr.{ npo-
qeccoB aBoJrloqr{r1 3Be3A, ra6o mo6a.s rr4rroTesa o [polrcxoE{AeHrrr{ u trocJreAyro-
rqeM pasBrrTr4r4 BBeBA AOJTXTHa O6rsCUUr:r, pasJrr{rlue CpeAHrrX CHopooTefi Bparqe-
HlIfl Alrfl. pasJIUqHbIX rpyml BBeBA r{ yquThrBaTb BOSMO}HHOe BJir{rrHr4e BeIurrr4r'rbr

cHopocrrl Bpaqerrr4fl 3Be3Ar,l Ha xoA ee SBoJrroqu[,
flonyucuue AocrarorrH'o rraAe]riuoro Marepr{aJra oruocr.rie.trbHo cxopocrer:r
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BPAUIEHI,I,{ ?, SiN I AJI'I ]]O3IIO}I{IIO 6OJIbLIIeIO qI'TcJIa 3Be3A ,II}JIfleTC,I [oaToI,Iy
Becbrla Balr{rroft Teoper[rreonoii lr na6nro;la,re.irtnoir BaAaueir.

Me'lo4urta olpeAeJrer{Hr cnopocrcr;i BparqeHr,rfl BBo3A ocr{oBarra rra flpeArro-
;{o}+(errrrrl, qro nourypbr crrer{TpaJrr,}rr;rX Jrr{rrr{ii oupe4erxrorcn a$$exrou .l]ou-
IrJrepa. floarolty 4na aroft qe.rlu Herrpl,IroAlrbr BoAopoArrbre Jrrrulur, norrr)rpbr
i{oroprrx onpeAe"rrrrrorcrr ac[(lertrorr l[Itapxa, uJrr.l TaI{ne cr,rJrr,rrr,ro Jrr,r

rrr{rr, Han H r,r K (Ca Ii) n BRe3Aax rr,nra }', r'Ae cr{Jrr,Ho cxaBriBacl,crr tsar}xaHr.re
BcJIcAcTIlrIe ll3Jlyqgs11g. Jfy.[ue Bcelo npor{SBoAr4TL olpe/IeJrer]r,rn cttopocrert
3teoBA no cila6r,rrr Jrr,rHr,rflrr lrcraJrJroB, rrafl]lr{rrep rro JrrrHr{r,r ),4481 , Mg II.

Crtopocrr,r BparrJerrrrrl anca4 o6r,r-ruo olpeAeJraror /:IB)rrrfl r{eroAar\rr,r. Ifopor,rli
rra ):rr4X,6once craplriir rr 6orec rrpocrort,6tur npe4rronten l. A. Illar:inou u
O. Crpyne s 7929 r. [1.] . Mcrol ocIIoBaIr Ira 

^olyrqerrlrr{, 
qro ccrrr,r c(opocrr)

Bpaul,eIllIfI slleBI(rI BIIaaIIITcJIbIIo 6o.trsuto typ6y.lreIrrUOii CnOpOcrlr, TO rrOJrOBrr-

II3. IXIIpIIfIbI JII,IIII,IU, Rl,Ipall{e}i}ra n S ntr/cen, paurra cltollocl'I,I llpaqetrr,Itr 3lte3ALI.
He4octatltor\I DToro rleloAa ,IuJlrrerc.fl rre orrerrb 6onr,ruaa roarrrocrb, TaH Itan
T p yArro on p eAe Jrr.rTL rrrl4 ]lrrrry "rrr,rrrr,rr,r AocraroarH 0 rraAelilHo,

Bropoli nreroA ocIIoBaI{ Ira paccMorpe}rrrr{ Bcoro I(oHTypa Jrr,rrrrrn. Cua-
qaJra paccqr{Tl{BaIoT celletlcruo TeopeTuqecHl{x ItorrTypoD .[Il]rtr]r /Urrr paBIlr{al-
HbIX CItOpOC'rCIl nparqelll{fl, OCITOBSIBa.flOl) Ha OUlleAeJlerrHbrx IIpeAnoJro}r{e}rr4.flx
o itoer!{r,rqr,relrro rroreAIHeHrLrI AI,IcHa BBeBAr,r I{ Hpalo. 3areu cpaBrrtrBalor rroJry-
{eHIIr}re r,ra ua6lrro4er,rr,rii nou'rypr,r Jrl,rHrrrr c Teopcrrrqecrtr,rMlr. Sror lrerog rn-
.,-LfieTcfl SIrarIlITeJrbIIo 6Olee T0{IrLI}I IIo opaB]Ielrr,rlo c [opr]rrllt, Iro 6onee TpyAo-
eunr.ri,i.

Bonpocy ItBytrcllrl-fl ua6nlr.r4aerrbrx BaBr,rcr{rrocreii cpeAr.ru{x cxopocreii npa-
rqelll{fl BITeBA 01' cfleHTpaJlbrroro nJracca 6rrlo uocn.srqerro tsHaarl4TeJrr]Iroe qucilo
pa6or t2-10]. B xax4oli or4err,uorii pa6ore 6r,rro racuo"nbBoBarro orrlocr4-
TeJrbrro ne6o.usruoe aII{cJro BI}eaI. Itpoue roro, B 6o"nr,urnncrue pa6or I{crroJrb3o-
BaJracb lreAocraroqHo rorruatr cr,rcreNla cfIeHTpa.rrrrHoI,i x;racclrrfr{Itaqtrr{ BReBA

HD, uHaxoAriJrr,rcb cpeAHr{e cHopocrr,rRpatrIeur.rrr AJr-r AoBorrbrro Eeo4rropoArrr,rx
lpyn[ BBeBA. Hanplrn'rep, r{axoAr,rJracb cpclurfl.rr cxopocrb BpauleHr,r.rr AJr.E BBeBA

B Bcex cgetr.rltoctel,i. 3ro rle rroguoJlrr.rro BlIflBr{Tl Aocraroall{o roHKI{e oco6eH-
Hocrll pacilpeAeJlerrrlfl crtopocreii rpaqeur{rr BueBA B BaBrlcr4r{ocrrr or crrex-
TpaJrblloro ItJracca r,I cBerrrMocT}r, Hpone roro, rrMeroll[ect{ uccJreAo]lalrufl,
crtOpoctefi Bpaulellrrfl sBeBA Aa.rreno He paBrrol{eHrrr,r Har{ IIo Toq[rocTrd orrpe-
AeJrer{I{.n cnopocreit BItaqeHr4.E, TaH rr rro qr{cJry uayseuubrx 3BeBA.

B csrreu c DTIrI\t lraun 6rrua npeArrpr4r{.rrra [orrbrrr(a [pr4BeAeur{.fl Bcex r{r\{erc-

tr1rlxc.rl H Hacroflnlei\,ry Bpelrelrtr olpeAeJrenufi cnopocreft nparleHrrrr BBeBA

B OAHy ClrCTeMy r,r r.rx frocJreAyroqee cTar[cTr,rqecRoe paccMoTpeHr{e c [pr.rBJre-
rIelluetf, rAe 3To BoBNIomHo, cpaBHr,rrcJrbrro ro.ruoii 4nyuepnofi cltelt,rpaJlbrroir
rt.naccr,rdurxaqrar,r M I(.

flpuoe4erure paBJl4srrr,rx oflpc/IcJrcrrr,rii citopocrcir nparqeHlrrr Br]eBA B oAHy
cI,ICTelIy n cocTaBJIeHI,re CROAIiOIO ItaTaJIOra npOrtsBOAr,IJrr{Cr, CJreAyIOqr.rnI [yTeM.
B xaqectne onoplrotl 6rr.ira nr,r6paHa, I{aIt nar,r6o,nee Ira4c}rtua.fl, clrcrcr{a clto-
pocreli Bllaqerru-fl, rroJryareHrrafl C;relre6anon 12,3l . Crtopocru upaqelrrrrr
3Be3A B 3TOI"I CtICreXIe OlpeAeJrrrJrrrcr, AoBoJrbrro rosHo no Br4Ay norrTypoB Jrrr-

HI{It, II cl{crerra rrrreer ltroRo.[Lrro 6onsmoe rrr4cJro sneag (.-700) n iuuponorrr
r.rrrrepila.rre cner{rpaJrbrrr,rx r{,TraccoB or O5 4o G0. Cnopocr:r,r Rpar{elrrrfl BrJeBA,
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orIpeAeJIeHIIbIe [p52111111I aBroparlirr llt-10], 6srxu npnueAe]rbr rr aroli czcrelre
Ea ocrroBar{ur{ peAyr(qr{oHHbrx rpad)unoB, rrocrpoeHHbrx no o6qrillr 3Be3AaM.

B Ha'recrne ripl{xlepa ral(oro rpacprrxa ua i[nr. 1 upe4craonerro corocraBJreuue
cHopoctert Bparr(enrrri,orrpeAerreulrrrx C),-IIIy Xyano,n [5], co crropocr_flutr B crl-

C,n emme1ar u&n L, nH/ct,

Onr. 1. Conoc,asfiesrle cnopocreft Bpar[eHEE area4 ,-iIiT
no oilpeAerreuznru Cy-IIIy Xyaua [5] (op4rnara) u Cnel're6ara

[2,3] (a6curacca)

.€TeMe Cnetre6axa. Sarerr trprrBeAeHrrr,re R eAr{Hyro cr{crer\{y cxopocrpl BparqeHr{rr

6rrrr ycpeAneuhr c yqeroM BecoB Halr(Aoro p.EAa orrpeAeJrerrrtfi asinz. Beca

6r,rnu nr.r6paubr B BaBr{cu}Iocr[ or rorrHocrrr otrpeAeJreur{fl cxopoctefi Bpalqe-

Hrls F(aEt'\brM aBropoM. B6;rrruufi Bec rrprrAaBaJrc.fl orrpeAeJreHr{.En{ cKopocrr{ Bpa-
qeHtr.ff rro Br4Ay r(oHTypa r{ MeHbmrrfi Bec - oupeAeJler{rr.flM cnopocTrl BpaqeHl,rfl

tro mupune Jrr{Hr{n. }tpoue roro, trpE otrpeAeJrenrrrr BeJrIrqr{HhI Beca [plrurrMaJr-
.crr Bo BHr4MaHrre paa6poc roqeK Ha peAyKrIr{oHHr,Ix rpa{urax tuna $ur. 1.

Ha ocgosanprrr Bbrruecnaaaulroro 6r,rtra orro.rlT6l cJreAyloqrre Beca:

Cnerre6ax 12, 3, 111 5

Ox r lpuucrefiu [8] 5

Cy-Itry Xyan [5] 2

Xep6nr r Cnor4unr [7] 2

Becrrefir [4] t,5
flpouze aBropbr [6,9,10] I

O6qee qucJro BBeaA B troJryqeElrol\r cBoArrorlI r(araJrore cocraBrrJlo 2362,
0{B rrrrx als. 1343 BBeBA r{}rerorcfi orrpeAeJreul{E ctrexTpaJr},Hbrx KJraccoB r{
fiJraccoB cBeTrlrlocTrl B ctrcTelle MK uo AaHHr,Il\( paSntrqHhrx aBTopoB.
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3areu 6r,r,uu rrocirpoeHbr BaBucrrMocrr{ cpeAHr.rx cxopocrefi BparqeHrr.r..
TSIn I OT CIIeItrpaJrbHorO I{JraCCa OTAeJrbrrO AJIrr pa3[Lrqr.rrJx HJraccoB cBerr{N{ocTI[

AJrfl BReBA, nnacclrrllrqnpoBaHHbrx r] cr{crer[e MI(. ,I{eralocb aro cJreAyrou{r{M
o6paaom. ,I[nn auc:4 Ita]I{Aolo crrenrpaJrbHolo troAn,[acca AaHHoro r{Jracca cBe-

1rr.{N{ocrr,r r.raxoAr{Jracr> cpeArrflflcnopocrr, BpaqeHrr.rr asini. flonyqsuH*rc BHa-
qerlrlfl rraHocrrJlr{cb Ha rparfnri, 3areMAJLrI Br]eBII na]H,qoro ItJracca cBerr4Mocru
qepea aru roqltn 6r,rnlr upoue4eHr,r frJraBHbre HprlBbre c yqeroM rrucra BBe3A,

trpr{xoAflrqr{xc.rr Ha HaxTlr,rii crer{rpaJrrrHrrfi no4nnacc ({ltr. 2 n 4). Heo6xo4n-
Mo orMerr{rb, qro upn rro6ou Apyrox{ paByr{HoM cloco6e ycpeAHerr}r.a BrrA

r(pr{rbrx ua rflrr. 2 u 4 upanrrrqecrru He r{eH.flerc.s.

Ha {ur. 2 salr6olee H&[e]r{Hoil flBJr.rrercfl nprrBarr AJrE BBeBA nJraooa cBerr{-
r{ocrr{ V, rax HaH oHa rtocrpoerra [o BHaqr4Terrrlloi\r] qrcry auea4 (cnuure 60%
rrr.rcJla Bcex BBeBA, r{r\,rercrqrrx nnacc.u{unarlr{rc B crrcreMe MK). }tpunarr AJrff
sBeBA ltJlacca cBertrMocrr,r III HecHoJrr,Ito r{eHee rraAe}r{r{a r4a-Ba Merrbrtrero qtr{cJra

BBeBA. I{plrnan AJrrr nJracca cBerr[Mocl'rr IV eqe l{eflee r{aAe}r{Ea, TaH rtaH, tro-
MIrN{o t{eHbllrero qucra aBeBA, rrNreroqux 4arrnrrii r{JJacc cBcrrrMocrtl, Henoropoe
IJJrI{trHIre OHaSbrBaer HeyBepoHr{ocTb 1l oilpeAerrer{ur{ 0ToI'o r{Jracca cllerl{r{ocTtr
r] pacc]\IaTpl{BaeN,rorr r,rt{TepBaJre clenTpaJrbrrblx HJraccou.

IIplr paccuorperll{rl {nr. 2 Mo}I{Ho orrvrerrrrr cJrellyrctrIr4e ocHolirbre cBoticrna
lroJlvqeHIrLIx cpeAlII,lx r;aBlrcr.rMocreii Bciluquu oT ctreI{TpaJlrrl{oIo I{JIaCCa.

1. B mllpoxor\{ rrurepBaJre crer{rpaJrr,Hbrx r{JraccoB or 09 4o A0- A2
lllleBAr,I I\reIrrrIIrI{x cnetulrocrcii (Aauuoro clleHTpaJrr,Eoro nracca) urferor orrpe-

i{eJrcrruo 66u;otwe cpeAnrre cnopocrrl Bparr{eHrrrr, rrpuqeM paurfique /{Jrfl BBoBA

ItJIaccoB cBerrlMocrr{ V n iII Aocrr,rraer trorrrr.r 1"00 nn/cen. B lrRrepua.ne ctrex-
TpaJIbrlLIx HJIacco]l A1-1,'0 saBr{cI{MooT" 

^i"; 
oT I{Jracca cBeTI,IMocTr4 CTaHo-

ul{Tcrr o6patuoft, r{ IIJrrr cilel{TpaJrr)Hr,rx x,naccon 6onee troBAHI{x, .relt F0,
slleBAaM r{e Hrrrrlrx crer:prltoCreii y]rtc cooTBeTcTByrOT i\reubrllue BHaqeHr.IrI a sin z,
'J'arta.s BaBlrcllr\Iocrr psiil or rtJlacca cBerr{N{ocrl{ coxpaHflerc.fl BrrJrorl Ao ctreH-
rparrl,HlJx KJIaccoB G0-G2. /{.rur cuerttparrEHrrrx nJraccoB 6onee rroa4urlx,
vclr G0-G2, ua6nro4aeltlle cltopocrr{ BparqeHr4rr oraHoBarorr croJrr, lraJrr,rMu,
tITo llo3l\{o}Knoctr, 6o.rree I{Jrr{ ller{ee rorlHoro ux olpeAeJreHl{rr trpartT[rrecKtr
l{cI{J.tloalaeTcrI .

2. Cpe4uuo BaBlrouxrocl'r, 
^1, 

; or o[eHTpaJrF,rror.o mJracca ur,r u Hoeii uepe
IIe flrlJlrrIorcfl rIolIorouurruu. Xor'.s r4 ur{eercfi ,rBrralr o6u1aN TeHAeHl(rrrr yrrerrE,me-

--- --:Ill{fl BeJII,Irruurt asinl c uepexo4or\{orpaFrHlrx cfrertrpa"rLrihrx HJraccoB rt 6o.nee
rloBAnI{n{, oAHaI{o nau6o,tec xapanrepHr,rM cuorictsoM cpeArrr{x sanuculrocrefi,
rlpoAcraB.'lrellHr,rx Ha Swr.2, trr.rrfie\cfl rraJrr{alr{e AoBoJrbHo peBr(r{x nrartcr{r{yMoB
,{ MHnr{My^{on. flnno Br;rpa}fierrrrbre xrartclil\{ya[];r r{ Mrrrruilryr\,IEr ua rtpr,rBlrx AJrfi
3llollA l{Jlaccotl cBerr,rr[ocrn III, IV u V rrprrxoArrrcrr Ha rrrrrepBaJrbr cflenrpaJrE-
IILIx HJraccon A3-A7 u A0-A2. Haueqarorcfl He croJrb pcario nrrrpax{err-
IILre, IIo o6paularorqlre ua ce6g Brrlllrailr{e rop6ur }r BrIalI,IHr,I, trpr4xo4tr[{Irec.fl
rrA r.rrrrepBarrbr crenrpaJrbrrtrx r(rraccos 09 - lJ0, 80,5 - F2, B3 - 87.

lJ. flsuoe uotr1o6no oclroRrurrX cBoiicrn nccx rpdx BaBr{cr{Mocreiiasinl or
crcnirpaJrr;Horo r(Jracca ua (bfir, 2 (o6quft nu4 tsaBr,rcrrMocreii, pacuoron{eHrre
r{ IrcJrr{qr{r.ra r{a(cr4r{yN,roB u r\rrrrrrrlryrroB r{ T. A.), caMo rro ce6e fl:r,ilfrflcb rrpea-
Bt,r.rai,iHo r{r{TepecHr,rxt, cRLr[eTe.rrLc'rByeT, Iril Harrr RBrJr.rrA, o peaJILHOcTrI
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t) sln i,hHt'celr

56789

@nr. 2. SaurcllMocrfi cpeAErx cHopoc'reft BpartreHr,rfi Tlin I or cnerirpaJrruoro RJIacca

AJIfI 3Be3A r{JIaCCOB CBeTUMOCTtr III-V
Hpecrunu-I-6ii? [rE BBes[ r{Iracca cBerlrMocru V; rourlr-,U]EHJIacca IY; rrpyx{rur-Arn Hracca-III'
, CflrotrrHar J]rrHrrE - cpeAHffl saBl{cuMocrB [rE sBeBE fiJracca cBeTI4MocrI,r V; mrplrxoBaE Jrr'IHI.rE -

EJrr HJracca fY u fiyHHTrpHo-mrpr{xoBafl -,qrf Hracca III

' ostn i, trn/cett

(rur. 3. Sanucrlroc$ cpeAlrefi cHopocrrr BparqeEr4E , sin, or crler(rpaJ]r,rloro

nJracca Aatr BBeBA, rraccra{lrqupoBauHrJx rorlbrio B clrc'leMe HD.

To.rHu coorBercrByror crrenTpaJrblrhrM rroAxJraccaM, uuerolElrMcrr B crrcreMe HD. OHoro namEoft

TOqHU yHaSaEO StrCJIO 3BeBA, BOrleAmI{X B CpeAlree

t-o 
t'to

(\. \."\t....
a345078025'8^.-_-Y--Y



vItittsaIIrILrx oco6errllocrei{ llaccrrarpllraexrrrrx BaBrrcrrMocrer"r. Vrtantel{ Il cBflBrr
c arIIrI, rrro, Ii ilpr{r\,repy, ilprr [ocrpoeHrrr{ r{p}rBbrx rfur, 2 n lu.rrepnafle crrel(-
rltaJIbIILIx ltJraccoB BB - A5 6r,un ucrroJrL3oBalrbr cnopocrr.r oparqeulrrt 6o.nee
,rerr 200 3BeBA.

f{u ancsg, rr[re]olqrrx clenrpaJrr;Hbre r{Jraccbr roJrsno B cr,rcreue FID,
rra ttpnuor,l BaBr{clmrocr, , rir', , or oler{TpaJrbiloro nJr.rcca (rpur. 3) rtMerorcrr He-
5o;rr,moir rop6 rr rlrraArrrra, illlrrxol{r{[Irrccrr rra crrt)ri1,]lalrLrrr;rc r,,raccrr A3

fl/qf ceh

t,lt111-. /1. SanItctrlroc,rlr cpcAlrrrx criopocrerii Bprrlunrrft , si" i 01' crrcrir]Ila.rlbnoro riJraccir

A,rrrt BBeBA riJraocoB cBel.rlMoclrrr II, Ib r Ia
Iilt|0rttlttr-l,Stni,l.t.irtrBBcBI(riJraccaCBeTrIMocTlfI;fipyilil{rr-IJIfirr.naCca lb;TOrIr{rr-nJIfIHJIaCCa
lit. (IIIJIoIIIII"'I .r]l{tIILT * cpellII[g BaBIlcrrMocrr, IIJ]fr otscDJ{ IiJlacca cncrrl}IocrrLII; txrpllxoBarr 

- EJIfI
ri,[acca I]l; fiytrfiTrrl]Haff 

- l(r'I nracca f a

rt A0, uto [I]I4N{cllrlo coorBercrByer rloJrorr{er{}Iro crrJrbr{IJx l\,raficrrrlyllol} r.r r,lrl-
lllfl\tyrroB rla Bcex rpex r{pI{Br,Ix (bur.2. Eoree nnaunnrrt xoA BaBrdcr{NrocTr{ BeJrrr-

rrurrr,r 2sin i ot c[eHTpaJrbHolo r{Jracca B c"nyqns rfr,rr. 3 IIo cpaBr]eHr{ro c xoAor\{
iltt BI,ICIrNIocreit ua $llr. 2 tlBJrrrercfl, Iro-Br{Ar{r{or{y, cJreAcTBrrerr BHaaruTeJrr,Ho

r\lorloo rorrl{oftrtraccr.rrfrtltaqrlrli]BeBA B cncretrre HD uo cpaBlrelrrrrc c cl,rcrer{ofi
i\l K r,r, Itpon{e roro, orcyrcrBLr.FlAeJrerrrrrr BReBA rra r{Jraccbr cRerr{tr{ocrr{. O4naxo
cilr\lr,rfi o6r4uii xapaxTep nprrBbrx t}lur.2 ra 3 oxaaDrnaercrr oqerrL cxoAHrJr\{.

Otuetlru ooIroBIrLIe clror-rcrBa cpeAlrl,rx BanrrctrMocreit re.ur,t.rrrnut , tin I ot
('IIOJtTpaJTbITOIO ItJraCCa IIJr.fl BBeBI(-CBepXrrrrarrToB HJraocoR cnorurrocrr.r Ia,
llt u II, rpeAoralJreHubrx rra {ur. 4.

I. Cpclrlnn criopoc'r-rr Bpar\errrfl,a', ,, AJr.rr cBCpxr'rrarrrorr cn('r(rpaJ.lrrrrLrx
IiilaccoB B3 r,r 6olee rroBAIrI4x oIta3LlBaercfl cylr\ecrBelrrro i\reHr,rno, qelr AJrfl BBeBA

H.rra(,ooB cBerr,rN{ocrr.r III-V, r{ B cpeArrer{ paBrra Rcero 20-25 nat/cen.
2, flau ucpexoAe or BBeBA cfleltrp&Jrrrrroro r{Jracca B3 n 6onee parrur.rN{Be-

.-rrrqrrfia a sin z o-renr, 6r,rcrpo Bogpacraer rt ;rx1s upu Bt Aocrr{raer anaqeHr,rii
rroprrArra 700 rcu/cex,,

3. Sasucr,rltocrr.r BCrlltrrtr,o, ,,ri, i or orrenrpaJlbl{oro ItJIacca AJrfl BBeBA
li.rraccoB cBerl4Mocrl{ Ia, Ib lr II oHaalrBalorcfl B ocrroBlrr,rx cBor{x qeprax IIo-
;to6HLlI{r4. HeHoroptte pacxo}r{/{errrlrr, BrrpoqeM AoBoJrr,Ho rreBrraqr,rre.rrE,r{Bie,
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Ha6ilIo/tarcu,mecfl l\Jrtr 3lro3A crrenrpaJrr,]Ir,Ix fiJlaccoB F u Cl , o6tflcnnrcTc.fl lla-
ilr,rM uucrotr 3Be3A c r,13BecTr{rJr{lr cHopocr.sN{rl BparqeHxfl B paccllarpl{Bacnforr

I{HTepBaJIe C[eItTpaJIE,HLIX HJIaCcots.

Cor',tacno C,neme6aHy [11.], ocuonnort upu.runoft pacullpenrlfl ctrer(rpaJrr,-

ur,rx runnii A"rrr cBepxrrrraHroB crrer{TpaJrbr'rbrx HJraccoB 6o.nee pann[x, qe]l

81,5-82, xB.l.rrorcn r{pynuorracura6Hrte ryp6y,reurrHbre ABI'I}I{eHI{fl B ar-
Iroc$epax DTr,rx itBeBA. Ilnlrsrrlre xaorr{qecnr{x ARr{meHllft laaoBblx t{acc B ar-
lroc{epc BBe BAbr cHaBbIllaercrl }ra Br.rAe noHTypa crreItrpaJIbHoI"I Jrr{rII,IIr rle-

CI{OJII'HO UHaqe, qeII OCeBOe IlpaqeHl4e 3Be3AbI, IIOaTOIIy HaXOAIII{Oe IIO RI{AY

Itorrrypa qrIcJrcHHoe 3rrarrc)rinc ncpoarnoii cropocrll r{pyilI{oMacrura6nr,Ix
ryp6y;ncurur,rx llnnxtell.ri,r AoJrlr{Ho t{ccrroJr6no orJIr{aIarLctl or BeJlr{qIITIET

cxopocrlr llpall{e}Ixfl BRctrA,EI a siu l. Cornacrto llacqeraM C.rrot'rc6ana [11], 4,nrr

ua6ruo4aelroro I{oI{TyI-ra cflel{TpaJlE,rlol'r .nnnnn a sin I -- 1,3 urypo'

B cufrgr{ c pacc}Iorpe}Ir,rcna {itr.2-4 Ba}r(l:Io )rxa:larb, aITo 3lleBAIn

paSIU{II6IX CIeItTpaIbHLIX HJIaCCOB UNICIOT, IIO-BtrAIIMOMy, R CpCAIICNI OAtr-

Har(oBoe pacnpelleJrorlne HarrpaIlJrelr[ii occrl Bparqe]lrta B Ilpocrpa]IcrBe,
IroaroMy MHo[(I]IreJrL siu I tIe 6y4e'r I]JIrItrrr ua {opuy Hpt4llljlx na rlar 2*-4.

flpepcran,iiae.r. oco6srrlr rrrrrepcc orlelrr{a cpo[rrrrx cxopocroi,i 
- 
BpaIrleHr{rl

AJrfl pa3,Trrqrrbrx rlrrroB ucrtyJlflpulrx ilBo3A rr cofiocran.rreEJ],rLr z) sitr I ;1,rrt nlrx c

AalrlrrrrNrll AJIfI HOpITaJIbIIbIX 3803A TaHr{X Ete CIeHTpaJILHbIX I{.rraccoB I4 I{JraccoB

cserulrocreii. Tartlre oqcrJr{l4 rrHrepecr{ri ilalt c roqltu BperIlIrI o6rqet'o r{ccJlo-

AOBaHXfl IIeItyJITIpIIbIX illleS/I I{aIt TaIiOBbIX, TaIt.m c T0TIHL{ SpeHILA OIICHITII I{1

BJrrr.Errr,rfl II& o6qylo KaprIIHy paCilpeAeJIeHI{fl Itpau{areJIE,}I6Ix cnopocreii
BBe3A B BaBrIcI,It\Iocrr,I or cBerl,llrocreii r,r cneltrpaJrbl{o]'o HJracca.

3 e e a A bI r u u a pCMa. ItBror{yrrrnyBBeBAB}IacrorlrqeeBpe^rflI\IoxHo
oTuec.rr{ c yBepc}rflootrw 74 BBS3A, r;;ts 72 IIB ItoTopl{x llsBeOTHo BHaqeuue

zsini. Cuenrpa;rrr,nbt€I{Jr&ccbI arl{xBBeBA 3aHlIoqeHr,r B trpcAeJIax }37-82,5.
Itnaccr,r cBeTl{IIocrL{ IV u III. 3nea4r,r eroro rlltra pactroJrararcrofl B6{ruatt

uepxuefi rpaHr4Ur,I rnar:noii rrocJreAoBareJrbHocrl{ npnrlepHo rIapaJIJIeJIr,}Io

uocre4uefi [12J. UpeAHrIrr cHopocrr, BpailIeHl,].fl zsin I Arfl 72 aneep, urna pCMa

parHa 40 nU/Cen, {,tO BHaaII{TeJILHO }ILI}fie, qeI\I U Sin I 4.ira OCTaJIITIIIIX SBoBA

rr4ua 81-B2 I{JIaccoB cBeruMocrll IIi u IV, Itoropafl paBIIa ^- 100 rc.44,1cek.

3 n o a g r,r Be. Xapantepr,rBylorc.fl B cpeAllel'I 3uarl[Teilbno 6ontrurruu

cHopocrflLrr{ Bpatr{erlrlrr, rretl o6bIrIHbIc BBeBALI Toro x{e cleKTpaJlb}Ioro ltJlacca

t:r r(JIitCC& cBeTI{\tocTI{. B lrurepraJre cnel{rpaJrblrlJx l(Jlaccos 80-88 3Bea[bl

Bc r,ruerct cpeAHue cltopocru BpaIqcIIIIrl a sirt I n cpeAHeM na {15 nn/cen 6o,rrme,
qeM HOpN{aIb}rLIe B-BBea4rr. tr4ntepecHo Tax}fie, rITO CpeAHfr{ cItOpoCTb Bparqe-

Hurr BRS3A Be tuauuo naAaer or 300 H.li/ceh ArIrI sBeBA B0-Bl 71o 220 na/cex

;prn ;ruol4 BB.

fI c tt v Jr fl p rr 61 e :i B e B A r,r n Jr a c c a A (cuexrpa;nsuo-r,rMarHr{THo-

flepeil{errubre). 3nca4rr ororo rr.rua pacnoJroxeurr B cIreHTpaJrEIIo}t I'I}IreptsaJIe

BB-F0 n6nr.rarr Bepxiler-r rpaHrrr{br rJlaB}roI-{ rrocJreAoRareJrLFrocrr{ t131.

13 qauuoii o6naorn crrerrrllaJlr,r.rbrx HJraccoB rJraBHa.s nocJIeAoBareJlr'Hocrl, I'IlIeer

BHaqHTeilLHyIo Al{ctrepcl4lo IIo cBeTul{oc1rI, oItoJIo 2?t5. O6qee rII'IcJIo l{3Becr-

rrBrx rreKyJIrIpIIbIx BBeBA ItJlacca A cnr,rure 60, npnueu oItoJIo B0% rraxo4llrcr
B urITepBaJIB c1eltTpaJIbIIL,Ix I{JIaCC9B A0-_A2. Art neItyJIgpHLIX sBeBIt

KJracoa A u siu l r cpegnenr paBrra 50 ntt/cen, cpe4nxfi c[eI{rpaJrlrrr,rfi uo;lnnacc
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A0,5. florryqeuHafl crropocrr, l'.i, i .rnrur, cJJClrra [,our,r]re, no, ,=i, i AJr rr aBC3A
A0 mnacca cBerr4ilfocrr{ III (-70 nalcen), w cyqecrBeHHo trrcr{brrre, rre}r

,ri* Arrfl 3BeBA A0 nnaccon cBeruNrocrrr Iv n V (100 u lB0 xailcerc coorBer-
ctneuuo)' B ro rne Bpet'La lro cBoI{NI cnerr4rrocrflhr rrexyJlrrpHbre aBeBAhr A coor-
BercrByror trprrMepHo r{Jraccy cBerrlrMoc1.r1 lV B nu.reprane BB-A0 ll rtnaccy
cBerrMocrr{ III n r,rurepnaue A1-F0.

<<MeraJrJrr{arecHHe BBoilAriD. 15 anes4 r{B cBoArroro HaraJrora
ortrocflTcfl It rl{ny (MerarJruqecnr{x TJBcBI\0, CueHrpa;rr,Hbre lrJraccIJ BTr{x BBeBA
ollpelleJ.rrJllrclr Iro Jrr,.rr'r]4rrrl rleraJlJroB, riax 6onee upanllJl;tlo orpa]Harcrquu su-
suqecltue ycJloltrI-fl n ltx arl'iocrlepax. 3rea,qbl arolo rlrra oltaBaJu,rc6 Banflroqe11-
IlbrN'Ir{ B cneltrpaJlr,Hor{ I4IITepBaJre 45-F5. flo csolrll CBeTnAtooTrrr\I BBCBI{r,I
A5 u o:r'ractu A7 coorBercrByror rrpr.rMeprro r{Jraccy v, a arcagu F0-F5
coornercrnyror nnaccy cBerru{ocrrr IV If4]. Am auea4 A5_A7 cHopocru

^t',-'(-50 nulcen,4exezgtt) I\[eIIbr]Ie, ye[r cr(opocrr{ AJrrr Hop]\laJr6}rr,rx BBcaA
A5-A7 rrJracca c,err{r,locrrr V (-130 nu/cen). Arn BB.BA }ne F0-F5
asin i = 47 xn/cen, qro 6rraano rt cr{ollocru a-irt, AJrfl rroprraJrr,nr,rx arcag A7 -F5 ruacca cBerr4r\,rocrr4 IV (-50 n,.u/cen).

Paccuorpour,r 6rua raHxie Bue3Ar,r cnerirpaJTbr.rbrx nJraccoB F5-Kz
co c;ra6r,rmtr !I or.{Jrr)r.rr'rn{rr Jrr{H-t{flr,rr{ no Htracclrrpultaqr.rlr H. ponrau, OIraaa;rocr,,
rITo l{Jlfl lll}c3A clreltllpaJlbr{Llx ItJIaccolt }'5-C0 I{JIacca Cr}eTlrxroCTl V, gna
Koroprlx tr{r{elolcfl orlennr,I z, sin l, crropocrr,r Bpa[treH].Ifl onaablRarorcrr n cpeAuer{
HecKoJrr,rro 6onr,rutanlu y uBeBI( c clrJrsrrbrtrr,r JrtrrHr{fll{rr (23 aneagrr), qenr y BRSBI
co cla6rrun Jrr,rHr.rfltrrr.r (31 aneaga), trpr,rl,cpHo r 1,7 paaa. .(lx anea4 F5-F7
HJraocoB cBerr.rr{oolrtl III lr Iv rra6.nro4acrca o6parnan ItaprrrHa: y 3Be3A CO CJra-

6r,rMu n[ur,rflnrn (9 euca4l a-"in z rrprrNrcprro B r]oJrropa paaa 6onr,ue,qe^{ y BBeBA
c ctrlJrr,Er,rrrlr JrrrHr,rflIrr{ (6 sncs4) . o4Uarto yr{aBaHur,re paBJrr4rrrrfl AJrfi 3BC3A
c clrJrbrrbll{r{ lr c.}Ia6r,rnrlr JI]{IrlrrrN{IrI HaxoAflTcfi Ira trpegeJre Toqrrocrr.r rrx ofrpe-
AeJIeHIIfl I{3-3a cpaIJIII{ToJrbHo ne6o.nruroro qr4cJra paccl{aTprrBacl\,rbrx BtseBA r{ HrriJ-
xofi To'Isocrr4 onpr:AcJroIlI{rI N{aJrhlx criopocrefi Bparqer.rr4ff u He rror.yr uogTowry
paCCLlaTpIlBaTbCrI ItaK OItOHqaTeJILHbIe.

Orttetrau B cllrrBlr c pacclforpcrrr.rerr cxopocrel-r Bparqerrrdfl neKyJrrrpnr,rx BBeBA, .

qro naprl4I{a o6ulero pacrpeAeJIoIIIIa cltopocrcfi nparqer.rr-4,fl BBCBA co clegTpaJrb-
rrbrl\{ KJraccol\,l n r(JraccoNl cBerr{r{ocrr,r, nlle/{craBJrerrHafl ua sr,rr. 2, ue npereple-
Baer cyrqecrBer{Hr,rx uaueneru.rii or roro,6y71eu.{r{ l\rbl BxJrroqarr B r.ree pac-
cr\lorper{Hr,re rpyflrlhr ]reltyflrrpHr,rx 3r]e3A. Moxruo 3ar\rerrlTb, sro Heltoroprre
rISMeHeHrr.g 4eraneii KaIlrLrHbI 3a calcr ilrolto ol{aBrrIBarorc.B rrpr4r{epuo raI{oro }ne
nopflI(I{a, I{aH r{ rIB[IeHeI{I{.tr, BbrgBarrr{bre rlecKoJlr,Ito paaJrlrqr.Ir,INru cuoco5altr
ycpcArreHrrrr npu ilocrpoerrrrrr cpeAHflx iJaBr{crruoctei,i na $lrr. 2.

Paccltorpr,rultaJlee pacnpeAcJreHrltI orHocl,rreJlr-rrbrx arr{ceJr BrcBA no BeJrlrqr{-
HaM cr{opocrcfi npar4err:anl@ sini),ilocrpoerrHrrre AJrfl paBJrr{qrr;lx orexrpaJrr,Hr,rx
ItJraccoB. 3Tu pacupeAeJrerrr,r.fl l[oJr?r{r{];I, orreBr,rAuo, orpa?rtarb ocrroBHble oco-
6esnocrrr saurlcrlMocrr cpe4ueii BeruarraHr,r na6nroAaenrofi cxopocrr Bparqc-
urr.rr 3Be34 (r a-, ,) or clrer(rpaJrr,Horo rtlacca.PaccNrorper{r{e raHr.lx pacnpeAeJre-
rIufi ruoxret Aarr I{oIroiIIII{TeJrLIrlIc crJeAcrrr{.rr o6 oco6enHocrrrx crfrBlr cnopocrcfi
Bpa,qeur,rfl BResA c Apyruxrrr rrx napalrerparilr.

Taxue pactrpcAerrenlrs 6rrnu rocrpoe,br IUrfl BR.BA ot o5 4o F6. Bsea-
gur 6o.nee rroBAI{Hx ctteltrpaJlsHrix I(Jraccoll r4rreror r-ra6nro4aelu,re orropocrr,r



Jllla[\Lrrrr.rfl trreHLrrre 25 nu./ct:ii, rrl)rr:]'r'oAr nr-rrl 3rraqnroJrLIIoro qllcra BIle34 Aaercfl
JrlIlIIr, BopxH.fl.fl rpa]Iltqa DoJrIrqLI]ILI cltopocTll RpatrIeHi'Ifl. Iloarorlty rle rlpeA-

cTaBJTTIJIOCL BOS]tOi{{HbIrr Ira oOIIOBAHI,TI{ I,rrler0iqerocfl .\,Iarepl{aJra rIocrpoIITrr
pirorrpeAeJreLrtrfl f(u sin l) 4.nn srnx 3Be34.

']'ali xan qr,rcJro BBeBA c rrBBecrlrrrrrrl z; sin I r npegelax Itall{Aoro AaIIIIoro
oll0IiTpaJILIIOIOlOlII{JIaCCa -aBJItIeTCf II0AoCTaTOTIHI,I}I AJIfl nOcl'pOeHIIayBepeHHO-

t'() pacnpeAeJIeHLIfl, TO B OAHy fpyrlly o6r,egnun;nr'rcr, SBeBALI HeIiOTOpOIIO I'IH'rep-

Dil.rra clrertrllaJrbltr,rx riJraccots, Ilprr erorr ocrroBrroe Brrr'rrrarrl,le o6paqanocl ua

1'o, r116fio, o6te4IruxelrLre cnelirpa"rllllbre It.[accr,I BaHIITIaJIII cxo,l1Hoe rIoJrc)r{eHlle

no orrroluerrrrro H oco6elrr.rocr.frrr SaBucr.rrrocru cpeAnei,i cltopocrll IlpalqeHl,Ifl or
cIenrpaJrr,rroro r(Jracca tra 6llr.2 u 4, Haultunlep, B oAIIy rpyn[]r 6r,r.rno6oegu-

rrorrbr BBeB4rr A0-.A2, norraAarou,lre r rlauurul MilIrrlN{yr{. Morrno I{aAeflTr,cf ,

.I.I'O T&ITOii IPI'IHIIIIN, BOST,IO}HIIO, IIOSBOII}iT O6HAPY}TUTE' HEITOTOPI,IE CBOiiCTBA

pacrrpoIleJrcHtrn l(.i. sin l),cnaearrrrr{c c oco6eHHoc'.r'flN,1l{ pacrpeAeJrerlr{fl tlo cileft-
'1'PaJIhrILI\I ItJIaCCal\I.

Pacnpe4ereuun l(,- sin I ) 6r,rnu nocrpoeHr,I 4;rn Itax4oii rpynnbr crleltrpaJrs-

llrrrx KJIaocoB, o'Ilf{)JrLrro I(,rrfl r{aiFiAoro liJlacca cl}erl{1\Iocrr{. ,[,na aneilA ltJlaccoB

oBCrr,r\rocrrr Ia, 1b r,r II ranrre pacrriieAeJrorrrifl 6r,IJrII rocrlroel{r,I Jrr{rIrE, AJIfl sBeBA

'Og 
- 81, rart nal{ B IIpyI'I{x cflel{rpa"Tll-Hr,Ix HJraccax I'IsRecrHo cJrl'{ru-

,IiO}I I{AJIOC AII,IC.TIO i]BC34-CBEPXTIII'il}ITOIJ C I,II]BECTHbI}I!I CITOPOCT'INI11 BPA-

rr\c rIllg ,

flory.lsllt ure paclpeAe.rlelJtrfl I(J1fl BBeaitr HJraccoB cBerlllroclll IIi-V
rrl)eAcraBJrerrLr rra Snr.5. 3:rn pacnpeAeJlelrrlfl R IIeJroM oarelrb rroxo]I{rl IIa aHa-

.rlolI'IqI{IJe paclI,rcAeIIeIIILa, IloJryqeIIIrLre Cne:rte6altou [2, 3].
tr4a paccuorpeHrrfl crr{x paclpe4eneruri'i BrrArIo, rrro oHrI paBJII'IqHI,I A[tI

ltaBJrr{qHbrx cnel{TpaJrLrrblX JrHTepB&JloB lI I{JraCcoB cI}eTI,Ix{oCru. flpu [epexoAe

o.r 6orec paurrr,rx cner(TpaJrbr{r{x r{flaccoB x 6oreo ror][II]:IN{ pacnpegeJre}Il{rl

/(asin l) npetepueBaror cJreAylorqlle I'IsNIeIIerrrIfl :

a) VlrenlrreHue qr,lcra BBcBA c pocroxr crtopocrl,l BparqeHr{fl c1 arroBrrl'c-fi 6oJlec

p93nr[r\r, l,Ialtcl{]\{yM pacnpeAeJrelrrrtl cTa}IoBI{TCfl 6OJree BbIp0.){eHIIT'II{,

6) llaricnnraJrr,rrafl cnopocrr, yl,reHr,rrraerca. Ee BeJII,rrIrIIra rIBr{ellflercfi or

450,300, 200 nar,/cen y B04o 100, 150, 750 nat/cen y F3--F6 [JIfl r{raccoB cBe-

t ilMocrrt V, I V, III cootnctcrB('ltJIo.
n) Bepoaruafl cl(opocrb rlpl,Irfellllo go Bg .allJr.flerc.fi uocroflIllloi'i.,(a,nlme

orra 6rrcrpo yr{eI{bItraercrr. IrlcnnroqcHne nIleAcraBJIfler rpyilfia A3-A7,
coorBercrByrorqa.fl Rropfiarnolry rrarrcrrrrynly. V croii rpylrnbr l]epotlrHafl cno-

poorr,6onr,rue, arcn{ y coce/{Hl,rx rpyun, rrprrrrcNl ut,Ieerctl HeAocrarol{ sBeBA c Nta-

.ru;u\,rn cnopocrrrrrrr ullarr\errrr.s. Itro4o5nlIri IICAocraroIt Ha6[IoAacrctl I'I y sBeBA

rpynllr,I 86-B9, xorrl olt rlellr,mc IrblllailteH'
IIpn cpanuerrrrr,r pacupc4eJrerrrrii l(a sin l)4ra paa;ruaIIILIx ItJIaccoB cBerI{Mo-

crrl (v_1II) nloxuo Brrllerrr, arro y 3Be3A 66JrLuux cBerr.rx,rocreii Nraxcuil,ryrr

pacilpeAeJreH[rr flyrrlle Br,rpaE{eH, qerr y BBeBA nrelrbnll4x cBerl,Ir{ocrefi. B ctreK-

T1laJrrrrroNl r.rrrrepBaJre Og - A2 anea4rr c 6onr,urur,trl cBerrllfocr.trr'1l{ }Ilreror

rrerrrrtilrre lrcpotrrrbre cnopocrlr. ,I[nr anca4 cnel{T}]aJILIIl,Ix I{JraCCoB A3-A7
Bel ofrTrrarl cltopoc.I'b nplr\Icpllo OlIIliiIIiOBa y 3Be3A HJIaCCOR CBeTlll'IocTI'I v-
III. /(.n,a auesg l'66",rr,uryro rlollol'rHyr() criollocrrr I{NIeIor )riI{c BBeBI(IJ 66ltr,urux

Cse'rnr.roC,rerli. Tartulr O6paaOlr, NlLt i,ILICoill sAecb TaI(yIO iHe I{aIlTI,tIly, STO U B

.1,9
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CJrytIae paCnpeAeJreIllIfl CIleIIIIIx CHopocrefi BpalrleHtra rro cleKrpaJrbtrrrr{
Iiiraccar,r 1fiZ-]".2n4).

PacnpeAeneuvn | (a sin l), nocrpoerrlrEre A[rr rpyntrbr cner(rpaJrr,rrbrx riJrac-
cor 09-81,5 HJraccoB cBerr{Mocrr,r Ia, lb n II r Arrfl rpynrrr 05-O8,
noHaBErBaIor orcyrcrBr{e BBeBI co cRopocr.flMr{, MeHE,rrrrrlru 50 n,n,/cen, Auaro-
rtrqFroe flBJrerlEe 6uno panee orMeqeHo clerre6axou ttt]. Heeau,lcRMo or
Br'rAa pacnpeAeJrelr[rr trcrtrrrHrrx clropocreii BparloHrr.fr aBe3A, BcJre[crr]rre
npl{cyrcTBl{fl MHo}fiuTen.fl sin I ltr,r 4o;rrmHbr o6nearensuo na6nrcAarB Her{oro-
poe qI4cJIo 3Be3[ c BeJItrqI{rIaMI{ a sin l, 6rr'rsnuMll It ]IyJrIo. Ha ocnocnn]r oToro
Cnerre6an IIpulIeJI It BLIBo[y, rrro Jrtr{}rrr[ B cnenrpax DTrTx BBeBn pacuu-
p.trIoTcn, npoMe BparleHllrr, eqe u lipyrrrroMacrrma6ur,rlrlr ryp6ynenrnt;rMrr [rJrr-
E{er{r{.flMrr B trx arMoc{repax.

Paccmorpuu DBoJrIoqrroHrryrc r{HTeprrperarU{rc rroJryt1g1111n x gasncnMocreii
cpeAHI{x cxopocreft BpalqeHl{fl BBeBA or crreltTpaJrr,}roro r{Jracca II r{Jracca cBe-
TrIMocrrI ItaI{ c rotlx[ Bperll{fr rtrtroreBr,I o6 arorrcqnr{ BBeBA c uocro.nnuoli.
uaccoii It 5], [16]. ran r{ rurorear,r o6 ouonroqur{ BBeB,q c rcpeueunort
r{accoit [17,18].

,(nr runoreBbl aBoJrroqr{r{ BBeBA c rrocroflH}roii uaccofi BanoH rrBMeHerlrrrr
cpeAHI'Ix cnopocteft Bpaulerlua BBe3A B[oJrr r;ranuorl rrocJreAoBareJrE Hocrrr
He lrMeer 6orr,ruoro BHaqeEurr. B erou cJrytlns ranyrc c,Toxrrryrc BaBrlcrr-
uocTr, cpeAHlrx cxopocreii BpaIqelII{fI BBeBA oT rrx ctreHTpaJrbrroro nJracca,
T. e. B cylqrrocrl{ or MaccBI, AoJr}r(Ea o6r,flcH[rb rrrfroreaa o ]lo3rruH]Ione]rr,rll
BBEBA.

!,.rrn ruuoreabr eBoJrror{Err BBeBA c nepeMerruor,i lraccoft Borrpoc o pacnpeAe-
JreIrI,II{ cxopocreii Bpaulelrl4lfl SBeB[ co cIIel{TpaJrr,HLrM I{JraccoM r{lreer pernarcIIIee
SHaqeHI,Ie. ora ruuore3a llpeArloJlaraer, qTo cltopocrb rroTepr{ lraoobr rrpollop-
qtroHarrbEa cBeTI{MocTr{ SReBAbI Ii7] . HaH I{BBecTHo, norepfl Maccbr BcJre[CTBr{e
HOprIycI{yJrflpHoro ucTeqeIItrs AoJr}fi]1a COtrpOBO}ilAaTbCfr COOTBeTCTByTOTTIEt{

yMelrbrrreHtreM BpalqareJrr,rroro MoMeHTa BBeBAbr. OrcroAa HenocpencrBeHHo
cJreAyer, qro AoilH{Ho na6.irroAamcfl rrenpepErBrroe yMeHbrxe}rrrc cpeArreli ua6.nto-

Iaeuoli cl{opocrl{ BpauleHlrr anea,q a sin I ngonr, rJraeHoft rrocJrcAoBareJrrrr{o-
ctu [19]. Hanllque Ete orrlerJrrreo ua6nroTlaeMrrx MaHcrrMyMoD rr Mtrrrr4MyMoB rra
xplrnoi.r I,I3MeHeIufl cpegueit cl{opocrr{ nparqeur,rrr co cler{TpaJrr,rrr,rM riJraccor,r
lre [Io)r{er 6utr, o6'rsc}IeHo D paMl{ax aroi,ii rr.Inorear,r 6eg cytUecrBenrrr,rx Ao[oJr-
IIIITeJIbHbIx rlpe4rroJroflteuuri, n aracrrrocrr,r, npeArroJro]nesr.rii o {yrrrtqlru cRerr,r-
r{ocTrr BoSIIr,rI{amqI,IX 3Be3II.

I{polre roro, c rorlril,I Bperrrrfl DToii r'[uorc3br rpyAFro o6.bqorrt,rrr, yMerrbrrre-

HI{e cpeAl{ct-:i cnopocrr,r Bllaqerrflfl co cBerrn"rocrbro AJrrr BBeBI /(aHrroro cleri-
TpaJrl,rloro r{Jracca R rlpeAcJrax r.nasuoft frocJTCAoBare,rrbrrocrtr (r[ur. 2), Cornacrio
Btoii rr.rnoreBe, paBJII,Iurle cBerrrlrocreli auea71 r.uannoii rrocJIeAoBarLrJ]brroorur oI-
uoro n ToIo lnc cileltTpa.rrlrllol'o I{JIiICca ([rcuepcnn rtrannoii [oCJreAoBaTcJ]r,-
noctr,r) o6ycnonnunaerc.s paBJrtr4rrrrel{ rrx xrrrrttrrccrtor.o cocraBa [17, t8] . A aro.
B cBoIO OalepeAb OBIIarlaeTi UTO CItOpOCTL BparqeIIlIA SBeBALI TaI\)Ite ollpeI0JIrIeTCrI
xrli\{r,{rlecHlrM cocranotf, rrro rpy/Iuo o6.r,scrrrtuo.

C to.rttl,t )r{e BpeIrI{a rl4rrorcabr o6 ano,lroqur{ BBe3A c rrocroflHHoii lraccoii yrra-
SaIIlIarI cBtIBb cltopocrl{ Bpaqerlllfl co cBerrrl,rocrb}o BBeBAT,I o6.r,tcuserctr r;rro.rr-
rre yAoB JreTB oltr.rTeJIbHO.
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B reqeHue nepBoro Drarra eBoJrrorlrtonHoro rrepexoAa or HarraJrlrofi
rn asnoft nocJreAoBareJrr,Hocrr{ (nnuuu (HyJreBoro noapacrau) H rrpeAeJry
Ill6u6epra-Vangpacerapa [15], uro, soo6qe roBoprr, rpuMepuo coorBer-
crByer rrepexoAy or BBeBA l{Jracca cBertrMoc,Trl V x anespaM I{JIacca cBerrr-
Mocrrr III, u [pr{ [ocJregyrolleM rrpo[Blr]Helrlrn n o6nacrr ]r{eJrrbrx u npac-
rrblx r[raHroB vr cBepxrrrraHroB I161 BBeBAa rrelpel]r,rBrro yBeJrr{rrr{Baer

cBorr paSI,Ieprr. B coorBeTcTBr.lr{ c 3aI{oEor{ coxpaHe}rl4fl yuroBoro lvroMeI.rTa

3TO AOJI)r{HO trpr.rB0Ar{Tr, r( yMeHllfler-rrrrc CHOpOCTTT Bpal{e}rtrfi 3Be3Abr, qTo

11 na6JrroAaerc,E.

800,5 | 2 i 6z s sA0 t z,tJ 7t0

41 41 4,3 12 4t 4! J,s ap ,?,7 ,16 3i
uu {oo

Orr. 6. ,(uarpalrlra Ig 7000, M uo, \na lrrrroprarroo crrenrpoB B0 - K5.
Jluuntr 0, V, IV z III - (IIiHIIH HyJreBor.o Bo3pacra)) rr cpelElre Jrlrrrr4lr AJ]E flocreloBarerbHocrel:I
3Be3n nJraccoB cBerr'rMocrrr v, rv u rrr;:::"rflffi1,j";"11u1r",. 1-8- BBonrouuouHhre ryl'rr 3Be3A,

,(nn nogrneplr{Aenr{.s aroro HaMr( 6r,rnr,r upcneAe}rbr pacrrerbl IrBIlIe}IeHIrr
pa4r{ycoB BBeBA B npeleJrax r.nanuoft rrocJJeAoBareJrr,}rocrr( rrprr DBoJIIoqfivr,x
c rrocroflrluoft lraccopi 6ea nepeuelruBaHr{fl corJracno aBo,rrroquorruofr uogenu,
paccqrraHnoii CauAulrxeu r lllrapqruulrlonr [16].

I{a {ur. 6 upegcranJleH yqacron AL arpar,rl\{Jrl leprlurnpynra - Ireccentr

AJr.E o6nacrn cnenrpaJrbubrx I{JIaccoB B0 - K5. IlocnegonareJlr,Hocrl4 0,

V, IV, III r'ra {nr. 6 [pelcranJrrrct co6oii coorBercrBeHuo: (JrtrHulo HyJIeBoro

Boallacra) corJlacHo [20] u cpeAHr{e BaBrcuMosrrr Me?r(Ay Moot L lg Tr,pq gla
BBcBA HJraccoB cBerr{Mocru V, IV ra III. Iloc.rreAoRareJrlHocrr 0 rrpeAcraBJ].rler

o\\ \ s'Y

4*51



co6oii, orrour,rArro, Irr,r?r{Hroro rpaH},rqy rrannorl [ocJreAoBareJrr,Hocrrr, [ocJre-
/IoBar0Jrbrrocrr, III -= ec npr.rrfeprro BepxHroro rparrr.rqy u o6;ractlr c[enrpar]r;-
Irbrx r{Jrdccou ]10 - F5 r,r uo.rromer{r.re rroirocbr r.r.rfarrroB B o6flacrr.r G2 - K5.

Suorrorltrorrr{r,rc rryrr,I BBe3I(, o6oaua.rerrrbrc ua rflm. 6 qrrsparl,r l - B,
Brrrrrr{cJrcHr,I corJrac}ro r{oACJrr{Nr car,r4n,I1xra - IIIBapqurrrJrr,lla t161. }I{lrpnr,re
Orl)e3ItI{ ATIIX HlllIBLIx COOTBCTCTByIOT SBO"IIIOqIIOIIIIbII{ nepoxoi(ar{ Or 3Be3/I
H.IIACCA C]BET}I\{OCTI,I V ri SEEAgAM Ii,IACCA CDCTIIMOCTII III. /]IN HOHUOB HA}fi-

Aoro I{B arr,rx 8 orpeanoB or{crrerl;r Be,[rrarlnbr pa[lr5rsss 1?v lr,Rrlr n r.taft4e-
IILI orllolrreHun Ry11/Ry. Arr D'rrrx ]rrc irorrcn rro r{pr.rBbrM rpnr. 2 rrarirleur,r
ollrolIlellr,rfl uvlum, 13 cIy.lgg BbrrroJlrrelil,Irr 3ar{oHa coxpaHcrrrrrl )rtJroBoro r{o-
Mcura llu : consl, rli]rl aBoJrloq[],r Bllarrlarorrler:icx BBe3Arrr l(oJr]ru{o BrJfloJ]rrflrr,-
cf{ 1rs1eor" RwlRv : uvlun.

13 ta6lnqe upTIBCIICfIII pcByJrrrrarrJ coorBcrcrByrorrlr,rx rroAorrcrorr. lJ c.ro,116-

qe 1l yrrararr rror{ell orlleBr{a aBoJrroqr,rorrrroii ripnnoii na {ur. 6. Cuenr,pans-
itttlc I{raccst, coorBercirByloulr{e r{a}rtAox{)/ trei]exoly, ]rrta3arrbr n cro.116qe 2.
13 cror6qe 3 upnrenerro ubrrrlrcJrerrrroe orrroirrerrl,re pa/\rycon llylf [ly; u cro;r6-
\a 4 - orHourelrre uyfuyl lB {r,m. 2. l3rrr.rsy croJr6qoB 3 n 4, rrptrBe[er{br
cpeArrr{e orrro[eHrrfl ]1ilf lly \r uyfuyl.

Tii6;nur1a

l
2

J

6

7

8

lr0v- B0,5III
]]1V-82]II
Il3V-B3,7III
88V-B9,5III
A0 \r - r\2 III
Ai \r - r\3 III
A2 V - AB,5III
A3V-t'2III

1 ,80
t,4t
t,32
1,48
t,48
t 

'tts
1,76
t ,gt

1,82
|,62
r,64
2,45
1,23
0, 85
1,04
1 ,56

Cpe4ree I ,58 1 ,53

Ta6.nr'rqa [ol(aBI,tuaer Aocraroqrro xopor[ee o6u1ee corjracr,re BbrrrllCJrcrrgl,lx
u noJryaleHHlrx rr3 IIa6rIoAeHI4tt ornoruennli. [;ra aBoJrroqr,roHrroro ncpexoAa
sReBA or ItJracca cBerllr{ocrlr V rt n.naccy cBerr{rrocrr{ III o upe4etax rlanrror,i
Iroc.rreAoRareJrE,r.rocrlr BaHorr llu : consL n nepRoxr nplrdnr,rnrerurr,I BLlrroJrH.flcrcfl.

fla"rree, Ox u lplrncrciirr nonaaanrr [B], arro AJr.[ Br]cBA, He HaxoAflrqr,rxcfl
r 4annr,rii rIolreIIT rra r'.rranuoii [ocJreItoBarcJrl,]rocrrr (r paccllorpe]ruorr l,rNru

crytlgg AJItr iI{eJITbIx II ItpacHr,Ix rlrtarrroR r,r cBepxrlrraHroo), IleJrrrrrlrrra 
^1" 

;
xopomo cor.J{acyerc.fl c [peACTaBJre]rr,retl o roll, arro DTlr BneBAT,r, 6y4yuu HeI{orAa
o6teKrarrrr rrannofr [ocJreAoBarcJrrrnocrlr, lrAyr r{Jrr.r rpr{urr,r n o6"nacrr noa4-
HIIX l'Itl'aIITOB lI CBepxlI,Ilarr?oB BcJreACTAr,re SBOJrrOUrrOrlrrbrx rr]loqeccotJ rIo
rryrtr\r, cxo4r{rrll,r c rel{r,r, r{oroprlc yriaaalrbl ua rflrr.. 6.

Sror peay.u'Tar HarrreJr ce6e uo.rruoe [oArBep]nAeHr,re n pa6ore can4u4ma
[21 1, ocrroaar{rrofi ria 6oree o6urupuorr ua6nro4are"nrrror\f r.rarepna"ne [2, 3].
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.("ur 4atrtrreiiurero BcecropoHrrero r{ByqeHr,rq erofi qpeBBbrqaiiHo ranruofi
Ar'1 fl l{ocnlo.loHllll cB.fI3ll oceBoro Bpaulerlr.fl sBCJAbt c Apyrlti\ttr CC xapat(Tepr{-
crr{nalrr.r rreo6xoAr,rtrbr AeraJrr,r{a.fl Teoperrrrrecnaa paepa6orHa trpo6JreMu sopiun-
poBalII,Ifl sBeBA 14B AoBBeBAIIoro BetqecrBa rr r{ccJreAoBallr{e rrBtreHerlr.rll nr.ryrpeu-
ueli crpyxrypbl u rra6lro4aeullx [apauerpoB BBeBALT B rrpoqecce ee aBoJrroqtrrr
c 4alsuertuu{rl [ocJreAoBareJII]HI{rI collocral}Jre}rr,retr reoperrrqecHr{x pacqeroB
c AaHlrbrNrr,r na6lro4erlr,ri,t.
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IT S B E C TI( fi IT P bI M C H O fi A C T P O OIT B I4 1I E C H OT O B C E P B A T OP fil|
Tou XXI, 1959 r.

T(OTIIIIECTBEHHI,Ift AHAJIIIS ATMOCOEPbI CBEPXI}IIAHTA
X T(ACCtr{OIIEII

A. A. BonPor,'117x

Ha ocnonanltu ctrenrporpalru x Cas, rroflyqeuutrx ta 1220-n.n pe(pnenrope, a rar(?fie
a(BIrBaJreETEtIx rtrIrplrE lrar.tr.fr., Aarrurrx Mauuso [4] , 6rrr BEItroJTEeE nofiflsecrneuuut
aEaJrus arMoc([ep6r x cas,

Otuocutelruhrft xr.rrranqecxui cocran arrttoc(fepu (ra6r. 3) 6rrr nocrorsur,rM B rerrentre
rcex cepufi ua6rroAeuufi r{ MaJIo orJrrrqaJrcE or xrrMtrrrecRoro cocraBa arMoc(pep Apyrrrx
B-anea4. Boauomro, r4Meerca Ee6oflr,moii ge{lrqur aoora E yrnepoAa.

Snnnnauestrbre rtrrrplrrrr ulturft oftaaaJrlrcrr rrepeMeuubrMlr. tr{aMeuerue ttx Bertrqr.rHr.r
BEIBBaEo lrBMeIreELreM IrpeAeJILEofi my6nrrr $l{]r,urft Rc, cr(opocra MeJlRoMacmTa6uoft ryp-
6yneuqr.rn ?1 E tr3MorrouneM rrucra [orJroqarcnlux aroMoB NH. B ra6fi" 4 co6paurr AaEHr,re
o6 atr.rx, a rarme Ir EeftoTopbrx Apyrtrx BeJlrflrrurax AnE l(a)r(Aoft ceptrrr Ha6JrloAenuft or-
AeJIbTIO,

B aanrroqeultrr BrrcHaBaEr,I rrenoropirre rrpeAtroJrolr{eur.rfi o trprlrqr.ruax, Br,rabrBarolurx
rrBMoIreErIe reruuuutt .R".

A QUANTITATIVtr ANALYSIS OF THE ATMOSPHERE OF THE SUPERGIANT
x Cas, by A, A. Bogarcltule.- A quanbitative analysis of the aimosphere of x Cas has
been carried out using the speclrogramms obtained lvith ltLe L220 mm reflector and also
the equivalent rvidths derived by Mannino [41 .

The relative chcmical composibion of the atmosphere (table 3) was consLanL during
bhe whole series of observations and differed liltle from ihat of other B-stars. It is pos-
sible that there is a deficiency of nitrogen and carbon.

The equivalent, wid[hs were found to be variable, Lhis being caused by a c]range in
the limiting depth of the lines -8", the velocity of small-scale turbulence a1 and the varia-
tion of the number of absorbing atoms ly'Iy'. In table 4 the data on these and some other
quantities are given separately for each series of observations.

In conclusion some suppositions on the reasons rvhich cause the change in .R. are
statecl,

3oee4a xCas(a1ruo:0t'27'",3; Ernoo : +62'23'l ttl :4,26;Sp : Bl Ia)
o6.naqaer Henoropr,rMr{ rreHyJr.rrpnntNtu csor,lcrBaMr4r. Bemrsuua ee ryrreBoii
cHopocTr{ r{eHrreTcrr [etrpaBr{Jrr,Ho [1], r{ 3Tr{ r4BMerreErr.fl HeJrr,3fl rrHTepnperr4-
pOBaTL Italt posyJlbTaT op6l4Tallbr'roro ABrdlr{eHr.r.E. O. Crpyne oT[reTrrJr Da]r{}ryrc
oco6euuocrr, crreltrpa x Cas - rrepelle]rHocrr, r{HTeHcr{Br{ocrrr Jrr{Hrriit [orrorqe-
rrUrfr [21.

x Cas rauee'r yr,reperrrrylo al,rrrccr{ro B rrrlniit4 Ho. ,(pyrue Jrr{Hrrr{ He rrMeror
alll{ccrrl{. Boo6rqe roBop.E, Haflr,rsue oMaccrrtt B He AoBoJrbHo pacIIpocrpar.rerro
y BBeBA-cBepxrr{raHToB crremrpairbrrr,rx KJraccoB B r pauuux A.



Hyxtuo oTMerr{TL, qTo, HecMoTpfi Ha ITaJII{rrLre Tar(r{xr{HTepecHbrx oco6euuo-
cterl, xatt r{SMelreHrre rIHTeHcrrBHocrw n:auuit, x Cas erqe [orrru coBcel.r He Lrayqe-
ua. floeromy B lracrotlrlefi pa6orc paccMorpeH Botrpoc o xrrMr{qecxor\{ cocraBe
rI paBJrr.rrrHrJx flapa]{erpax ee arMocseprr, noropbre Moryr 6r,rrr nonyuerrbr Ha
ocrroBarrrlr{ [pr4r{eHeHu.fl MeToAa r{prBblx pocTa.

,{na aroit rleJrrr Ha crexrporpaSe 7220-nn pesneHropa l(puucxofi acrpo-
{nar,r.recnofi o6cepnaropr.ru AH CCCP c Ar4ctrepcue:d 23,4 A/nw y H, 6rrlrn
rrporrsBeAelrr,r ABe ceputr rra6nroAeuraii: s onr.fl6pe 1953 r. ra 4ena6pe 7954 t.
B xarr4oii ceprrr{ 6r,rro uonyqeHo rro rrerr,rpe olenrpor.paMMbr AJr.rr crrenTpaJrr,-
lroft o6nacru 5000-3800 ,q u rro ABe - AJrfl o6racru Ho. Bce roiryqeHHbre
crrr,lt{n}I 6r,rrlr upoHa;ur6pouanr,r Ira roM }r{e cttexTporpa{e [plr rroMotr{r{ cryneH-
qaroli u{eJrr.r. Sarenr crreKrporpauur,r 6r,rrlr r.rBMepeHbr Ha caMoperucrpl{pymqerr
nannpo$otor{erpe rl{rla Monnr c yBerrlqeHueM s 50 pas. Ha ocHotsaHr{r4 rroJryqerr-
HErx perllcrpolpar,rlr o6r,tsurur cuoco6ou 6r,rnu nafigeHr,I onBrlBaJrerrrHbre rru-
pI{HLr JrI,rIrI{ftW7.3na.renr,I.fl Dr{Br{BaJrer.rfirofi rurapnnrr oguoft n rofi rxe JII{HLII,
uafiAennrre rro paBrI4qHrIr{ cneltrporpaM}rar{, 6rrnu ycpeArreHbr orAeJrr,Ho AJIJr
xax4oft ceprrr{ ua6nro4enlrft. Peaynr,rarr,r o6pa6ornr{ cuenrporpa}rM npeAcraB-
,renrrr B ra6n. t.

B eroii ra6nnqe AaHa AJII,rrra BoJrrrr{ rra6rro4ae,uoir .runlru, DJreMerrr, Itoropo-
lly [prrHaAJrex{rrr ara JrI{HIr.fi (uracno s cno6Hax oar{aqaer lror{ep NryJrr,TurrJlera
no ra6rr.rqaM Myp [3]), axnunaJreurrrbre rnlrprrur;r R;r.s 1953 u 1954 rr. coorBer-
crBeurro, a raxxre BerusuHa -lggll, noropafl ueo6xograua AJr.fi rrocrpoeurrfi
npunorl pocra.

Vxie upe4naprlTeJrr,Hoe paccMorperrue floJryqeur-r],rx peByJrbraroB rroxaBbI-
Baer, qro aItBr{BaJreHTHbre rrrr4pr.rubl oArlr{x rr rex }r{e r.uumfi.n tg54 r. 6rrnr,r 6onr,-
rre, qerr s 1953 r.

3ro eqe .rry-rure Br{AHo rra {rn". l, rra xoropofi [peAcraBJreuo
cpaBrreHr.{e aKBr4BaJreHr}rr,rx mrlrprrH rranufi B crreKrpe x cas s 1953 lr 1954 rr.
Mr,r nlrqrru, qro aItBI{BaJreIrrHbre rrrr{prruDr luuuft s 1954 r. 6r,rnlr c r1 c r e [r a-
r u rr e c R ra 6ourme, seM B 1953 r., [ptrMepHo sa 250/0.

B 1952 r. Dry BBeBAy ua6nro4an Maslruo [1r] upu tror\{otrIu cueHrporpa$a
c Ar,rcrepcueft 40 Al ua,t Ha Sur. 2 npegcranJreHo cpaBueHtre axBr{BaJreHrHbrx
[upr{H nltlruii, otrpeAeJrer{Hrrx Manuno, trr anB[BaJreHTHbrx mrrpr{Il ,lflruuft,
rIoJIytIeIIIIbrx Ha ocrroBarrrrl{ Hamr4x cflenTporpauu 1953 r. Ottnurareurur,re
lrl,Iplrrrbl,rr.rrurftB crrenrllax 7952r.6r,r"nn crrcr e r{a rtrrre c nlr 6otlure,
trell B 1953 r., B cpeAHeM :ua35o/0. BoeMolxuo, qro rrexoropar [oJr.fl aroro or-
IIJIorrenr4fl o6ycnoanlrnaercfl paBJrrrrrr.reM B Arrcnepcr{ra crrexTporpaMM I{ MeroAax
ux o6pa6otmu. Ben[-ruuy arofi AoJrr{ otrpe4eJrrrru, HeBoBrlo)firlo, r{ B AaJrbuefirreM
6y4enr carr,rrarb, rrro Bce paaruqr.fl crrer(rpoB 1952 v 1953 rr. orpalxaror peaJrb-

rrble r{Br{eHeHI,Irr B arr,rocdrepe x Cas. Tanoe trpeArroJro}fieHrre B rrexoropoii r{epe
orlpaBAaHo reNr, qro paBJrl.rqu.fl ar{Br{BaJreHTrrrrx rnrrpr4u .nunnft s cuentpax 1952
u 1953 rr. uo4o6nLr paBflIlsuflr[ Me]RAy oxBrrBaJrcr{Trrbrr\{[ [r{pr{uauu tlrnuii
B criclt'rpax 1953u 1954 rr., nolopbre ocuoBaHrrr Ha oArropoAnoM rrarepr.raJre.
Itpone roro, cr{creMarr,rqecnr,re orura6mn orrpeAeJrerrrrfi DnBr{BaJrenruoft flrlrl]r,rrrrrr
o6u.ruo Ire BaBlIc.flT or BeJrr{rIr{HLr artBlrBaJlenrgofi muprrubr, a B paccrrarprrBae-
nlol{ cJlyqae clIcTer{aTr4qecfiafl paSHI{r{a [polopl{uoHaJrbHa BeiltrrrLIHe SnBr{-
ranerrrnof.r [r!rpr{Hbr.
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oTpoeHr.r.fr arMoc$epbr, or r{exaHr{3Ma o6pa3oBaHrlfi Jrr{Hr{r4r, Typ6yileHrHofi cr(o-
pocrrr r,r Ap.

,(rr nrracneul{.4 poJrrr orAeJlbHbrx {axropon Mbr rrporeAer{ noJrrrqecrneuurrll
ar'raJrr,ra aruoc$eprr * Cas, ocHoBbrBaflcr, Ha oArropoAuoft uogern aruoc{eprr.
Paccslrrr,rearr, HeoAHopoAHyro MoAeJrb A[rn x Cas uer ueo6xogr.ruocrr{ rro AByM
rrpr4qrrrrar{. Bo-uepnrrx, BcJreAcrBrre cpaBHrrreJrbuo ne6ottruoft Arzcnepcuw (23,4
A/aruy Hr) rouuocrb orrpegeJreflr{.fl EltBrrBaJreuTr{brx muprrH HeAocraroqua AJrfl
pacqera raxoft r\roAeJlrr, rI, Bo-BTopbIx, xCas - [eHyJIrpHaE BBeBAa, r,r He r{B-
BecrHo, B ltaHoft l\repe l{o}fi}Io fiplrlleHflTb AJrfl arraJrrr3a ee aruoc$epbr rrprrHr{rril
TeplroAr.Ir{a}ruqccnoto r{ rr4ApocTaTr{arecnoto paBHoBecr.r.fI.

rg NrrH

,,.," o,"TI*1n :, :J',::1T,i:ilJ:*. j.1#1,1,, 
u, ".

Paccuorpranr BoAopoArrbre lrrttrufi, Cuepna oupeAeJrrrr\r qflcJro BoAopoAHbrx
aroMoB n aruoc{eps x Cas, NorH, HaxoA.srquxc.fi Ha BropoM aneprerr,rqecnoM
ypoBue nag L cur,tz Soroc{eprr, uo Soprry"ne:

Ns2H : ffiw^, (1)

['Ae | - cvna ocqrrJlJrfropa, a ocraJrr,Hr,re o6oauaseur{r{ Irueror o6Drruufi
rcNlbrcJr. Era {opuylia clpaBeAJrrrBa JIIImb l(ir.fl olrr{rrecHrr ToHr(oro cJro.fl I,I tro-
:DTolry AJr.fl rlepBbrx rrJrelroB 6anr,ueponcHofi ceprrrr Aaer BallrrlneHuyrc Ber[rruHy.
IIo uepe yBeilrarrellufl rroMepa ilil:auu BcJIeAorBrre yrrelrbrrrerrr{fl BeruqlruDr cuJrbr

ocl{rlJrJrflTopa uu 6y4eu upr,16lnxrarbcrr H ycJroBr,rrrM olrrtqecnr{ ToHltoro cJro.g

rI Rerrrrqr,rua Nozlf , orpeAeJrfleMaa uo Sopuyle (1), 6y4er npn6Jrr4?r{arrrc.fl n Aer"r-
crBI{TeJJrrHoft. 3ro rroATBep}fiAaercrrxoAox{ BaBrrcnMocrrr BeJrrrrrurrbr lg NnrH
or lgf, upe4craBrreunoft ua {ur.3 4la xaxiqoit cepur{ ua6tro4euuii o.r4elr,rro.
Benr.r.rnuu lg NrrH oHasaJrrrcrr paBHrril{u 15,55 n 15,30 4ra na6nro4enr,rfi
7952 n 1953 rr. coorBercrBeurro. .(,nr na6rrogeuuft 7954 r. BeJrrrrrr{rra lg NnrII"
rran Br4AHo lra arofi {urypr,r, Baxlrosefla Me}r{Ay 15,65 lr 15,30.

I4a aualnaa Bo4opo4Hhrx rr,rlruir MbI r{o}rtel[ Tar{}r{e otrpegeJrtrTl BeJr?]qr4lly

a,lel{rporruofi n.rro:rnocrr ne r.t Be,\rrqrtHy trpeneJrbrloi.i rry6unbr rntuu /?r. lnlr
eroro Ha {ur. 4 I{aHeceM qcHTllaJrr,Hyro rny6nny .R. r sanlrcr{Mocrrr or rro-

r{opa .rrrrrrr{rr. HaH BtrArro rr3 aroro rpa{iuHa, DeJrtrqtrrra ,R. paulra 0,42,0,31t
rr 0,39 l1rur ua6rro71eunfi 1952, 1953 w 1954 rr. coorBerorBeHHo. Be.ur,r.u.rrry
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aJrertrpollrrori nrotuoctu rroirtrro orrpeAeJr,rrr, rro rrotrcpy uocrregnei,i nrlrr,iroii
6anr,uepoucrroii ,rrrrul,lr,r ri?, r{clorr,B;,a {opuyny l4nuraca-Te"unepa:

ig rzu : 23,26 - 7 ,5 lgnt. (2)

SItctpauolnpyfl rlcJruqullbrR0r rILrITIIATIII,.rro s 1952 u 1953 rr. Horrell rocJreA-
Heii rI,IH[u 6rrn panen 21. Cuenrporparlrlrl 1954 r. rreAoAepliar.rrr u o6lacrlr
IJIIIH BOJIIT nopoI.Ie,qe[,I If r{tt [oaTorly HoBoBlroiHlroonpeAeJrlrT]; BeJrl,rrrrrH): mAilfl
Broii ceptrrr Ha6rroAeHuli. Ho, narr BuI[Ho lra drr,rr.4, ro.rxr,r, cooTBercrByroqr{e.

4 5 6 7 B g r0// lz/3/4/5 /6 /7 lB /9202/22

rDr,rr. /r. 3anucurrocrr, qeurpatr,lroryr try6i,rur,r
BoAopoArrbrx nusuii or rrot{epa Jrtrur,rtr

'Ipoyro.rrr,Hrrritr 
- 1C52 r., Torrrirr _ 1g5J r,, Hpccrlrrirr _ 1C54 r.

r'ra6nrogeru'tsrr 1954 r., JreT+iar rrelr{Ay roqxarrr.r, coorBercrnyrcqr4lrr.rrra6rro4e-
uunu 1952 r,r 1953 rr. floarorry rrolnHo npeArroJrolfir{rrr, rrro us lg54r. tn- 21 .

OHou.latenr,uo 6yqelr cqrrrarb, rITo DJIer(TpoHHa.fl trJrorHocrb B arlrocd]elle
x Cas paBlra lgno:13,36 4.rra ncex cepr,rfi na6rro4euuii. Hyxuo orrlrerlrrr,,
rrro [pu m : 21 Bparqerrrre BBeBAbr rrJrrr HpyrHor{acrnra6r{aa ryp6;r,[s11q11s
(u:100 ,u,/cen) erqe He npr,rBeAer H r,rcrreaHouerrr4ro BoAopoArrbrx JrrrHr,ri'r ncne4-
crBrre rlx IleperraJrox{eHr,rg. HoneqHo, DTu $anroplr Nroryr rrecl{oJrr,rto BarrrralrrE,
Hor'rep [ocJreAHeii Ha6rroAacnroii tnurau. Ho uplr m :21 oltru6Ha B Hor{epe
Jrtrlrun rra eAlIHI,Iqy [pl,rseAer r{ riesHarrr,rre,rr,nor,l our.r6xe B BeJrrrqrrrre lgrto
Bcero Ha 0,26.

Paccuorpurr Jrrrrrltrr rcJrl{fl. B cuexrpe xCasua6nroAarorcfl ToJrLrio Jrrr{:rrrrr

neii'tpa.rrr,riolo reJrrrfl, nprdrraAJrexrarr(r4c coprrirf 23P - nBD, 23P - nBS ,

21P_nrD w21S_ nrP.
FIa ocrlouanmr florytIerIHbIx ar{B}rBaJreHTHErx rntrpr{H rnnuft reJllrfl ru;I Mo-,

)fieA'I OlpeAeJrr{Tr, rrr{cra aroMoB I'eJIrr.fI r a'ruoc(tepe x cas, HaxoAflLur,rxcfl r.ra

ypoBHrrx 28P n 2rP rtasr, I c"u2 {oroc{eprr, ue.roAor,r, rroropr,ut ucroJrr,:oBaJr-
c.rl IIJLrT arraJlrrsa Bo[opoArrbrx ,rrlrrrr,rir. IJa {rr. 5 rrpegcraetrerra 3aBtrclr},rocrr:
ncJIr,Iqr,rn 19 IY2"pH u lg N2,y,H, Bbrq[cJrerrnr,rx uo rfopuv;re (i), or neruul,rrlr,r lg /.
Tartoir nu6op ocn a6cr1lrc0 ropalAo ygo6uee, qcM rJol,rcp iltltrrrtr, rari riari r|
ST0M crlyqae MolItHo o6teglttrurt na ogrior,i rtpranofr Jrr{Htrrr paaJrr{rrHr,rx ccplii,
I{llerclul4x o6nui'i nnlrunti ypoBeHr,, Ir orI{M rroBr,rcrrr; Torrrocrb onpc[e.ucunii.
Ha ocrronarurm $lrr'. 5 6r,rrtn rroflyire]iltl cJrcAymrrl?re BeJlpJrrr4]rrrr:

lg N r,p Il 14,65 14,50
1g Ar,,7, l/ 14,35 11r,25
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.I{;n.u iia6rro4euui,r 1954 r. orrpeAeJrr,rrr, arr,r BerIIquIIbI Ite yAaJlocr,. flpu'rrrua
Bar{Jrroqaercrr B Tor{, qro cleurpbr 1954 r. lrrreror rre4ocraroarlrylo AJItr titotolrer-
prrpouaHrrfl rrJrorr{ocrr nplr ). < 3900 A, 

"Aa 
pacno.[oilteFlbl Jr]rHI,II,I reJrI,tE, AJrtr

Iiorollbrx nplr6nI,rsr,rreJrl)Ho BrrrrroJrrrflrorctl ycJroBr,rfl o[TrIaIecItlI Tolrrtoro cJrofr.

-FIo ua t[nr. 5 Bl4I{I{o,rlro ]leJrI,ItrlrIIbI lg Nr,r.II uIg N2,,,tI 3altrloqeHg }Ie}HAy cooT-

llcrcrBClrrrLnrr,rBeJrr,rarrrrraur,r AJrrr rra6ilroAerrrrir J952 r'r 1953 r'r. I1[a ntrnr'rii ccpurr

23P1,9 NH

1400

LgN H

t 4,35
1425

tlirr, 5. Orpe4enerrr're Beur.rsrrrr,r lg 1//1 4nr ypolucii neiirparrnoro
rclrll'r, 23P rt 21P

'.lpeyro.lrrlrrrrirr - lC52 r., Torililt 
- 1953 r., rillrlorlrr{rr 

- 
1954 t.

2LS - /?1P Ha6JrroAaercrr lrr,tu.rb oiina Jr[rrrrfl ). 3965. Ona, uo-nr,r4r{rro}ry, r}oa-
HIrHaer B oflrrlsecr(r{ ToJlcronr cJloe, rr r] aroNr cJryrrae lreJrbafl ynorpe6narr,

$oprlyry (1). flooronry olla rre l,rcrroJrr,aolraJracb AJrrr orrpeAeJreHrrrr cotr1ep]r{aHrrrr

LeJrrrfl B aruocdtepe zcas.
f{rn oupeqeJreHlIfl orrrocl,ITeJrrrrroro co;1ell}rrarrufl l{pyr.r,rx DJrer{errroB B arr\{o-

c$cpc, Cas 6r,ua rlcnoJrr,Botsarra nprrra.rr pocra. Cyulecreycr rrecnoJrrrrto nprrBrrrx

llocra, BLrqrrcJrorrrrbrx AJr-flpaBJrr,rarHtrx oArropoAHr;rx uo4eleli BBeBArl;rx aruocrfep
II piIrl.lrIIaIIIrIX BLIAOB naauuO4eiiCTBrItI BexloCTBa r,r trBJryqeHI{fl. t( CUaCrln,tO,

pa3"rrrIaIlIe NIeII{Ay arI{r{rl nprrBriNrrr pocra HeBcJrrrno rr, r{art roltaila;r A.rrep
[5], upaltruarccnr{ rre BJrr{irer rra peByJrrrTarbr arraJrl,raa.

B Haqectne reoperllalecnoi,i llr,r nr,16parn r(pr.rBylo llocra, BlrarrrcJleHHyro
Ynao;nnporr [6]. Tanoii nr,r6op o6.r,rrcrr.flercfl Terr, arro ara r(pr{Bafl nar,r6o;ree
y4o6na AJr-fl Bbrrnrcneur,ui. ftpr,rnaa pocra, Br{rnrcJrerrrraa VHao"ltr4orr, [peA-
craBJrr:rcr co6ori BaBI,rcurIocrr; lleJrr{qr,rHLr

, fr't, c
to _ _-b ), 2R, u,

NHI}.
or Deilr,Trrl,rubt lg _zR"ufi

lSAecr, z,,r olfiaqaer ryp6ytenrnyrc cxopocrb Bcrqcc.lBa n ar,rrocc[epe BBeBAbr.

f{ra noctpoenlr-s Ha6rro4aerroii ltplrr}oi,i pocra 6lr"ur,r ucrroJrr,BoBaHrrr r ()c-

rlroBlroM JrrlHlur rrorrrraoBarrHoro Kr,rcJropoAa, a rar{ir{e Si III u Si IV.
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Beilu.Inulr cI{JI ocql{JlJI.rITopoB nltruft, r{crloJrLByeMbrx AJrfl rrocrpoeHI4.rL
xpunoft pocra r,r olpeAeJreHr{.s xu}rrrqecnoro cocraBa arnoc{eprr x Cas, 6r,rnrr
B3.rrTbr r,13 cJreAyloqux ucToqHultoB :

o II lt7l
si III ltBI
si rv l1s1

N irltBI
Ne IIltTj
ug rr l1s1

Mero4 rrocrpoeur{fl na6trogaemoli Hpunofi pocra 6rr;rr o6msuurr: BHaqarre
5rr;nu uocrpoeHr,r HprrBr,re pocra AJLfl orAeJrr,rrbrx t\{yirr,Tr4rrJleroB B ltoopAi,rHarax

0)lr. 6. Hplrnan pocra, trocrpoerruafl Ea ocnoBarrrrr{ or{Brl-
BaJrenrrrbrx rtrfiprru fluntlfi, trolyserrurrx Manr,rRo l4l

n {952 r.

u7.
tS T- u Jgg/I. 3areu onu 6ruir,r coBl,rextreHr,r Apyr c 11pyro]r rryreM cABIrra

BloJrr, ocu a6cqncc Ao ryquero coBlaAeuns. Il peayJrbrare 6r,rna uonyuena
na6rrogaeuafi HptrBafl pocra. 3areu [oflyqeHuafi fiprlBafl pocra coBMelqaJlacb

c reoperuqecroi,i. Ha {ur. 6-8 upegcraBJreubr nptrBbre pocra AJrfl na6;uro-

qeuur,i 1952, 1.953 n 1954 rr. coorBercrBerruo. Cunoruna.s ruHu.rr oauaqaer
reollerr{qecnyrc HptrByro pocra. Il,J IlaBIrocrrl ollAIlHar na6;nroAaertoii rt
Teoperr4rrecr,lori xpunrrx pocra, pannoii:

N,rbr r[oir{e}r orrp eAe Jrr{Tr, B e Jrrrqu Hy ry p 6yleutuofi
renrnoft cltopocrl{ oItaBaJracL cte4yroqeii:

1952 r. 1953 r.

lg 2R"u1 1,56 7,28
ut, ttt,lcevi 44 28

(3)

cr{opocrrr. Benn.rlrna ryp6y-

1954 r.
1,46

,7 I

,W^,W).C,2R"u,rc........._.....-ror, lg c ,'b tr ^b ), - 2R"u,

T. e, BeJrrrquua ryp6y;lestuora cnopocrrr Meuflercrr c reqeullerd BpeMerru.
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Boo6ule roBop.n ua ua6nrogeuuii Mbr otrpegeJrfleM trapailIerll 7, noropsrrt
cB.Eaalr c ryp6yreursofi r retrJloBofi cxopocrllo''c"rre[yrcrqlrM coorlrouefilIer{:

v2:u7+ail".
Tennonas qfiopocrb zreu paBrra:

uTefi 
-

ry
P.

(4)

(5)

l0 1,5

t d I Nllf/?'
ur 

z flc rru

(Dr.rr

W2T

7. [tprnan pocra ro ua6lrogealrnn 19531r.

,^ I NHfn
uY n"- 7r a

Our. 8. Itprnaa pocra no ua6Jrroteunan 1954 r.

B rraueu cJlytlns T :22000, p : 16 (Itpunaa pocra rlocrpoeHa B oc*
IIOBI{OM IIO .TItrHII,IM KtrCJIOpOAa) I{ Urerr: 4,7 K,"tt,f Cefi, Tan Har( CHOpOCT!r

criJaAbrBaroTcfr r(an r{BaAparr,r, To aroi.i Berr{quHofi Mo}nHo upene6pe.rr, rn

cqIIraTL, ETO ?, : U7,'L Q. raa ua6nrOgegufi MbI IIaxoAIIM ryp6yneurnyrc CltopocTb.
flocroauuyro Baryxaur{.a olpeAeJrrrrr, He y[aJrocb, TaH Har{ ToqH[, coorBer-
cTBylotquc Ha6[IoAaeMbrM 3I{BuBaJIeIrT}ILrM I[rrpzHar\{ JrrTHtrI{, He Jro}flaTotl IIa
ry qacrb npznoft pocra, rAe Baryxanue trrpaer oqyruMyro po.rrr,.

FIa ocuouaHrrtr HpI{Boii pocra I\{br }ro}r(eM otrpeAeJrtrTb qucJra aroMor;, rraxo-

AfltIItrxcfI Ha orlpeAeJIeHHbIx eflepreTtrqecl{I{x ypoBHgx. flo tr3BecT}roi{ BeJrr{*
w. .i 1y.Hlxqu[e ]g-J rrr r(l)r.{Roi,i pocra }raxo1rrflaci, Berr{qnna 1g-"I-.Zttcuft-

t,d

oo



1,0 r

Saren uB rree BbrrrrrraJrtrcb BeJrtr{rrr{rrrrr 1g lgrr ^ W;;,,-. B peaynrrate

N.H N,H
lrbr IroJryqailn Berr.lr.t'V Ig;. lJennqrurr 1g 

;, 
orpeAe,rerusle rlo pa3-

iln.rdbrM Jrr4Htr[flM, r{Melorlr4r\f o6uiuii nrarruzfi ypoBeHb, aareu 6r,rnr ycpeAIreHEI.

Peavnrtarrr nrtsucileHuft Aaubr B ra6t.2.
N,H

Benu.rugrr ls -- r43BecrHT,I AJrfl
6i

rlecxoJrEnllx aEepreTllqecxux yponneft
oArloro I{ Toro }fie 9JreMeI{Ta 

-I{OI1I43O-
BaHHoroHr(cJropo[a. 3ro 4aet BoBMo]r{-
HocrE otrpeAeJrnrr, reMrreparypy aos6ym-

aentrfr. r atuocQepe x Cas. @opuyny
Bonrqnraua B oroM cflyqae Mr,r ]!Io]r{eM

sarrr4cars B cJIeAyIou{eM BI4Ae:

1r/. N,. 5040
A:lE-'-ls--1 : - Aela (6)

'8t "8t tB

rge 7o oauaqaer reMneparypy noa6y-

)r(Aerrr(fl w Leu, -- paSIlOCTb rrorelrql{aJroB

noa6ymgenrafi coorBercrBylotrIl4x ypoB-

neft. Ha {zr. 9 npeAcraBJreua 3aBI4-

Ta6nuqa 2

,t0 2,0 40 
a€

@rr. 9. SasucnMoctr paBnocrr{ qrrcJra

aTOIVIOB, HaXOAfitrItrxCE IIa paSJII/FIEBIX

yponnex A or paBuocrrr trorerrqrraJroB
roa6yrxgerur ernx yponneft

'Ipeyrorr,nr,rnr - 1952 r., rotrHr.r - 1953 r.,
rrpecrr.rtr{ - 1954 r.

lg N++
H ,#l'**.

H
I-Ie

)) 1')

22,03
t.) .)e

22,1.3

18,43

,, n,

22,L3

1,8,43

15,30
14,30
t4,25

L7,75
10, 98

11,30
r1,39

72,6L
12,t 1

11 ,88
11,86
11,58

t2,09
tL,91

10, 99

1.2,46

22,tt6
21 ,86
22,14
22,00
18,70
r8,33
18,51
18,37
i8,46
1.8,42
19,67
19,57
19,55
19,57
19,39
19,55
78,72
18, 66

18,69
18,42
tB ,25
18,24

22,46

22,00

18,51

L8,42

19,58

19,27
1.8,42

t8,24

12,lg
\l ,07

11,58
i1,5i

12 ,71
l,) f,.)

i2,03
L2,03
11,80

19,69
1.9,73

i9,56

19,66

19,22
18,49
18, B6

18,65
18,7i
18,68
i9,83
,19 

,7 4

19,76
19,79
19,69
19,78

18, 86

18, 68

19,8t)

18,58

t8,4i

Ne

trc
Si

1.1,12
1.2,61.

12,68

18, 58

18,48
18,46

18,57
T8,34
78,3/t

19,57

L8,34

64

f for, :'l-t *yrru-l I

rrrrrera 
| 

', 
I

HI
He I 23P

2tP
cpeA.
c rI (4)

(6)

cp"A.
N rr (5)

(r2)
cPen.

o rr (1 ,2)
(5, ij)

(1,0,12)
(1e,20)
(25)

cpeA.
Ne II (1)

(5)

cPna'
I{g II (a)
si rrr (2)

si rv (1)

10,15
20,87
2l ,'13

16,26
t7 ,97

18,40
18,42

22,88

25,54
lD,lo
26, t3

27 ,15
27 ,66

B, 83

78,92
23, 95

15,55
t4,65
1.4,35

'It ,04

12,59
12,54
LL,B4

77 ,71
12,52
li, qa

1952 r. 1954 r,



olrt{(lcrb A or Ae;7, , flo rIa}(JroHy lrpflrroi,i [rr,r o[l)c/{eJr]rJrr4 reMneparypy
rros6y}I(AeHr4fl:

1952 r. 1953 r. 19b4 r.
7', : 1 g gggo tB 6000 198000

Flyxno ortr{errrrr,, qro orrpe/{eJreuue relrneparyprr Bos6y}HAerrr{rr yxaaarr-
ttr,rlt cuoco6oM qyBcrnl4reJJrlio rt ourr,r6nau na6nro4eultli. tr4amepenze BcJrr4qr,r-
tlrr A rlexoropblx roqel{ Ira 0,10 uoxier nprrBecru I{ I{BMeHeur,{ro oilpeAeJrelr-
noii relrneparypr,r Ha 3000'. llonvqeHuan R rraruerr cilyrrae reltneparypa
uoa6ynrgenr.r.s cocraBrfler rrprrl,leprro 3f lr o.r et[{rexrranuor]i reunepatypr,r 7'n46 :
: 23 000", arro trBrrflercrl o6brrrHbrM.

I4oulraaquouHyro relrneparypy Mr,r Molr{e}r orpeAeJrr{rL no rbopxry,re Caxa,
r.irrafl qtrrcJro aroNroB, o6paavrcqlrx rvrrurr AByx rrocJreAyroq[x craAlrit uonu-
;Jaqtrr{ oA}roro r{ Tolto }r{e aroMa, 'faxnul,r aroMaMI{ A cJryqae x cas rrengrorcfl
Si III rr Si IV.

G)oplryrra Caxa nmeer cre4yroulni.i or,r4:

ll\e n)'') a n*+ o6oatrarraror rroJrrroe qrrcJro aroxron SiIV u SiIIt n e/Irrgr{qe
o6selra coorrercrBcrruo, I',, - troFtr.rSarluolrrJafl l,ex'rncllarypa. llo;rnoe rrnc,.ro

arot\{oD }rLI tlo}r{eNr BblpaSrrrb arepe3 arl,rcilo arotloB, IraxoJ\arquxcr ua Boa6ytn-
/lerrrrbrx ypoBrrflx, rtoropoe rrsr HaxoAr4M He[ocpe[crRer{rro rs na6.nro4errr,rii:

eli

+r + 4l r r- lr?i .--n -_.P n.:,'
o- l;
b /r'

tt" :

n*** uF++ 2 (2nmpT,,1"/" :!.
n++ ne: 

u++ ' --') *-)!- eh7'u,

n;'
x

(7)

(e)

(B)

u++ -k'l'n
6i

Ilo4c'rannaa (8) u (9) n (7) uu
aaqrounoi,i reMrreparypbr:

11o.[y111111 ]rrilItai,Helrl,rc IIirI oItI)el(eJretrt.rrr t4orrl,t-

(10)

f[na paccnarptrBaer{oro cilyqar paaHr{qa Ez-Er:5 ee MaJra, iloaroMy Mbr

^IO?fielI 
IIOJIOII{I4Tr Tu:'l'rr, T. e. I436aBI{T6CE Or rer{[epaTypBr Bo36y]r{Ae}rr{fl,

rioropafr olpe[eJr.rreTcfl HeyBepeHHo.

flocne norapr{uupoBaHrrfl {iopuynrr (10), neHoropbrx npeo6paaoBaur4ft r{
ItoAcTtlHoBI{I4 qucreHHblx eua.renfifr IIocTofr]Ilrblx noJryllr4M Br,rpa]ilel{I4e, yAo6-
rroe AJIfr gtrqltcnenurl:

3360 (1 + ei - e/,)
(1 1)

'?;, r" -g-' 'z(z* 
n:!.'t.tt)"t' 

"- 
#''r-ab:

, ,, ,u ( .+ ?) rr,4'r--rs 7',r, ntttk gi,

5 U.s*. Hplrucrr. o6cepDar., roM xXI 35



llo aroft {oprvryre MeroAoM trocJreAoBareJrbHbrx upuSrurmeurii 6r,rno npo-
uaBeAerlo o[peAeJrenrre troHtrBaquounofi re]rleparypbr n ariraoc{epe z Cas.

Benllqunsr nf," n nl** 6r,rnn oupeAeJreH],r Ha ocr{oBaHrrtr Hpranoft pocra, a

Beruquua ne- :ua ocHoBaEZtr aHaJrtrBa BoAopoAubrx tr+ruit. Peaynrr:arrr nr,r-

srcneszft oxaaaJrtrcb cJreAyroque:

1954 r.
22 100"

Hymuo orMerrrrb, rrro cAeJlauHoe BErrIIe flpe[rroJromeurIe o paBe]rcrBe EoHrr-

BarItroHHoft TeMrreparypbl tr TeMrreparyprrr noa6yxrleurfl, Tu:7, nrano BJrEfler

Ha or(ouqarenr,nrrft peayJu,rar. flpw Trf ?" Ann na6nrogeuufi tg53 r. r{oHr,r-

Baqrrourlafl relrtreparypa or(aabrBaerca panuofi 2t 500', Bcero rra 200o uume,
r. e. Ha BeJrr{q[Hy, xoropot Mo]r{}ro upene6peur.

3nas uonuaarltrouHyro reMrreparypy, aJrexrpoHHyro urorrrocrb yr qtr{cila

aToMoB paSIr'lqHbrx aJreMerrToB, HaxoAflqrrxcfi Ha orrpeEeJreHrrblx ypoBH.f,x, Mr,r

MolfieM onpeAerrllrr xznru.recxuft cocraB auuoc{epr,r xCas.
IIpn ycnoau.flx, noropbre cyqecrByror B arMoctfepe x Cas, arourr yrJrepo-

Aa, aBoTa, Hr4cJropoAa tr MatHrlfl HaxoA,flTc.E B ocHoBHoM B ABalHAbr r4OEr{3O-

BaHrroM cocro.rrHr{r4. floarouy Mr,r Ha ocHoBarrrrtr AaHHbIx, uoryqeHHblx vt?

ar{aJrr,r3a xprnoft pocra, MottteM otrpefleilr,rrb rrtrcilo aror\{oB DTrlrx DJreMeHTorr}

EaxoAflrqr{xc.E B ABaE(Abr r,roHrlaoBaHrloM cocroanur, lg N+*H uo {opuyne:

uln 5o4o
lgNn+H :lS-= + Igu** -Lgn"+ 15,65 -;(X-.,) *3lzlgT,. (12)

6i 'u

Benrasura lg N*nH s 6omuuucrBe cflyqaer u 6yger: otrpe[eJrflrr troJrHoe
qI{cJIo aroMoB AaHI{oro aJreMeHTa. B rex cryqaflx, HorAa Buaqurerbuafl AoJrn
aTOMOB I{aXOAI{TCfl I4 B ApyrI{X CTaAI4.flX IIOIIIIIBaIIIIII, 6rrJllr SrrSuCJreHbr COOT-

BercrByronrye floilpaBr(r{. Teuueparypa 6rrla BBflra r,rou?raaqr{ouuafl. Btus-
Hue BoBr\rolrsrrx omu6ox B olrpe4eJre:ulTrr rer{fleparypbr Ha r(oHequbrx peaynb-

Tarax cr{JrbHo yMe,bmer{o retrr, qro Beruqu,a ff ,*rro*aerc.a Ha pa,Eocrb

x-er l(oTopafi Ire BeJIr4Ita, TaK r(aH B lop.flSux SBetJAax lfi,r na6.nro4aeM JIII-
Etrrr, BoBr{r{HarcElr{e trp}r nepexo4ax c roe6y}fiAerrrrbrx yponreft. ftporr.re Eeorra,
aroMr,r Apyrux aJreuerrroB Haxo4.rrrc.fi B ocHoBHoM B creAymr4efi. ctagtrw I{oEr{-
Ballrrrr? rro cpaBHerrr{rc co cra4uefi uouuaarltru, n xoropofi HaxoAflTc.rr aroMbr}
o6paayrcrlue na6nrogaeMhle JIrrHI4rr trorJrorrleHr{a. flosrouy, BeJrr{qr{rra aJrer-
TpoHI{oIo AaBJIeHI{.fl Ee BJII4.EeT Ea OIIpeAeJreHlre oTHocr{TeJr},HOrO xullr.rqecHoro
cocraBa aruoc$eprr 1 Cas.

Peayrr,rarr,r slr.r[cresufi flpeAcraBJreur,r n ra6n. 2. Berrasuua A**lf oana-
qaer qucro arorloB B ABalr(AbI r{oHrraoBarruoM cocro.sutrrtrr, BeJrrrrrurra NH --
troJruoe qr4cro arolvroB Aaurroro aJrer\reura n arruoc{epe x Cas. Srr peeyntrarrr
lpeAcraBJreuur IUI.fl xamgofi ceprrr{ ua6nro4eur,rfi or4e.nrno.

B ta6r. 3 nonyueunbre peayJlbrarbr cpaBHr4Barorc.E co cpe4rrrrM xuMprqe-

cnrrM cocrasoM B-aseaA, Bafirr,rM ua o6aopa Mnnaapra I9].
B ta6nnqe AaHbr Ber[qunrr lg NH + a. Benrlurina o nr,r6upaercfl Tanr{r\l

o6pasou, .rro6br paBJlrlqrte Merr(Ay lg NH 4na ua6nro4euraft 1953 r. u lg NH
gnr ua6nrogeHuft Apyrux ret 6rr.no EarlMerrbmr{M. Benrasuna c :lgNHi-

1952 r.
T" : 2L 900"

1953 r.
27 700"



H

Ile
C

N

o
No
N,Ig

Si
it

2I ,70
18,72
iB, B9

i9,35
19,39
78,42
18,07

22,4C)

22,00
18,51
18,42
19,59
19,27
18,42
1.8,24

0,0

22,54
22,00
18,41
78,4?t

i9,56
I 9,28
18,40
18!2

)) \1

21 ,98
18,28

19,53

18,42
18,1 g

+0, t5

1.8,62
L8,4tt
19,56

18, 34

1.8,22

+0,26

Ta6rrlta 3

-l-0,15

+0,30

-0,30
-0, 46
-l-0,21

-0, 11

- 0,02
I 0,15

-lg /y'1Jrru. paBrla +0,15 t l-0,26 gnr 1,r)52 n 1951t r'. coorlrcrcrBerlllo. 3ro
()S}raqaeT, rrro arrrcro arotr.l.oB) o6paeyrorqrrx rra6.rrrogaei\,rLre JrlIHlIlI IlorJlorqeHl,r.fl,

6r,rno s 1952u 1954 r'r. 6onurue, qeu r 1953 r'., B 1,4n 1,8 paa coorBercrBeHHo.

Ornociarenr,Hoe coAeplr{aHr{e orAeJrr,Hr,rx aJrer{errrolr B aruoc(repe x Cas

ocraerc.fl rlp&r(Tr{90cr{}I IrerrBMeIrHr,Ir{ B TeueHne l}pelreHr,I }ra6,.[IoAeHui'i.

Mrr ycpegnlIJILI pea)rJllrarbr alla.lrl{ea rra6nro4erurr)i or4clr,Irblx JIST I{ 3a-

'r'er\r cpar;rrr{Jrr,r co cpeArnrlr xur,rr,lqecnrrM cocraBo[,r B-enea71. I4a cpanrrer.rlra
Ilr{Arro, rrro ecJrr{ cylrrilTb coAepffialruc H, .He pI O aa Ilopr{aJrr,Iroe, To B ar}ro-

c{cpe x(las r,ra6"rrrol{a0rcl 71cr[ur1nt yrJrcpo/{a rr aaora: orHolroHuo Oq*,
B Tplr pa3a L{elr|flre Ho]lrrarrrrHoro. IlTa BeJru(rrr]ra /{e(brrr\r,rTa rre}r{r,rT rra [peAeJIe
Toarrrocrr{ oIpeAerle]r4r,:i ornoclltcJrb]rofo coltcp]liarrl,IJr DJreNte[ITon. floarolry
TpyAHo c .yBepelruocrr,Io cyAr,rrrr o ee peaJrr,rrocrr,r. flo oxo7lcrBo peByJrbra-
ToB AJrtr orlleJlr,Hl]x cepru rra6JrloI{erruil noasor;ror crn41arr,, arro raHoe or}tJlo-
HeHI,re, [o-BlrArrnrorry, peaJrr,rroc. Omoureune I{/[1c nonyqr,riloch HecHo.TrL-

rto Merrbrue? qel{ y rroplraJrLrrr,rx aBeBA: 3,4 nnrccro 4,7. eto pili]Jrr{rrT{e, [o-Brr-
,qrrMor{y? o6ycJloBrouo ontrrr6Itai\{I{ B orlpeAcJrcrJl,rrr coAcp}HarrrrrJ r)Tr{x DJre-

IIEI{TOB.

Ha {r,rr'. t0 upe4c'r'aB.rrerro rpild)r,rqccr{oe cpauuerrtre o1'riocr,rreJrrru6rx co-

Tleptrraurrii llJrer[errrorr 4,rriI paBJrrtqrrr,rx ccpr,rri na6nro4enrrfi z. Cas r,r AJJrr Ilpyr]rx
ilBe:lA.

Mr,r uoineu orrpeAeJrrrrJ, ucJrr.rqlrny )rcltopeHrrrr a$t[ort'r'rrurroii crann rrrx{ecrrr
gc00 IIo rreuecTHoii. {op,irync;

lnP , (13)8a@0 : ,4r\NIls'

lAe rrepeB .Pn o6osua.rerro aJreHTpoHrroe AaB,lJcr{r,Ie rr arrrrocrpepe x Cas r,I arepea

i72r1- X{aCCa BOAOpOATTOTO arorra.
Enexrpolrr-roe /{aBJreurrc ocraerctr rrooro.fltrl{r,rM B 'r'earer.rue ape}reulr rra6nro-

AerJr4i,i, TaIt rtan rre rrrrrrfrlorc.rr rcrrrcparypa u oJreltrporrrra.fl rrJrorrrocrb? rr paB-
uo 73 6cLpa, C aruu ilHaqeHueM P. rra ocuonalrrrr,r Aarrr.rblx ra6n. 2 6r,rno oupe-

ACJrerr0 rJr-rarrerrr,re ycHopcIrl.r.fr o$r!ertrr.rnrrorl cu;rr,r Trr)r{ecTrr. oHo ortasalocr
panHr,ixr 2.103 t 2,3.103 s 1952 rr 1953 rr'. coorBerorBer{rro.

6*
l)l

x Cas - B-BIre3ALI



I{erroroplre /{a}ruLic o c[r,rsr.rvecHrrx ycrror]r,rrx R arsloc$epe " Cas n ux
lr3lrerrer.rne co B]lerrerrerr trrbr r\ro]Her,r rroJryrrlrTb I,I3 a]raJrLIsa lto]rTypoB lnunr.tfi.
'I'orutyro crpyrrrypy .rruHrrr:rr ecJrrl oHa cyqecrRyer, lrbr rre rlolr{exr o6uapymurr,
lra-Ba cpaBr{r{reJrr,}ro lre6o;rrmoli llrrcrrepcr4r{ cncnrllorpa{ia, flo uI{pIrHe Jrrr-

nuli r,rorutaoBaulTolo I{IIcJIopoAa I,I rrar]rrrfl t,ro]r{Ho olrpeAeJlltro lle.lturluHy clto-
pocrr.r BparqeHrrfl 3rre3Arr r,rJrrr rrpynHorracurra6rroii rSrp6y.nelrqura. tr4euepefivttr

4aur' {00 -1 70 n,ttlcen t 120 ) 70 n.u,l cet; gnn na6.rrro4enult 1953 rr {954 rr.
coorBercrBenno. Tan l{ar{, rro-]]rrAr,l\{o}Iy, }re trpol,rcxoAlIT I{Brlerrelrrrrr reMrle-

IlaTypr,r r'r . cReTr,rr.rocT]{ 3Be3Ar,r, a

cJreAorlaTCJIbHo, I,r ee paSrlepoB, To

rryH{Ho paccxraTpr{BaTr, IroJryrrerr}rr;rc

BEJII,IAIIIIIbI ITAH CITOPOCTI{ I{PYtrIIO-
rracmra6rrr,rx ryp6yrenrHbrx ABr{}r{e -

nlrii s arrtoct}lepe x Cas. Ha.nr.r.ruc

6onrurux typ6y,,rerrtur,rx cHopocreii
n ar:nrocSepax paHHr{x cBepxrrl-
ralrron 6rrno o6uapyxieHo A. C".rer-

re6anonr I101.
TaHlnr o6paaorr n au'rocrlepc

x (las cyqecrBylor:, rpy6o roBop.s,

/{ts0. Tr.rna ryp6y.neutrrrrx 4cr,unerrufi .

IIe pnrrii Tr{rr - rillyrrHoNlacrura6rrr,re
ryp6y.nenrur,ie ARrrlxeHr,rrr co cno-
poc;rrrrrrr uopa4xa 100 n,ilcerc; rr

3TI,] X ABr,rmerrr,rflx oArroBperreHrlo
yuircrByror 6orr,rui,re .racrr{ arr,ro-
c{e,pr,r, TaH rrro }rc [por,rcxoAr4T r4B-

rrerreHr,rfl oxBr.rsancHruroii rrruprzubt

rra (i.uro4aerrl,rx "rt[rrr{r"r . Brop ofi Trrrr *-
Are;rrtonracrn'ra6naR r5rp6ynerlrlrrn crr

cl{opocrbro nop.flAna 30 n"u/cer, tptt
noropoii BarpalllrJarorcrl cpal:iIII,IToJIE,IIo ltc6o;rr,uilre o6T eltr laJa r.{ npoucxo-
gut lraneneHr.re DnBr{Banerrrrroii [rIIprIIILI. Cttc,poctlr o6or,rx rutloR ryp6y.rrenrllu,r
ri cryuae ,' Cas rIBJLaIorcrI lleperterIrILIrII,I,

Ha $ur, 11 flpeAcraB,rrr)rro cpaBrrcrr]re HorrryfioB BoAopoArrr,rx nr'rnnii
H**H". Itourypu paBlru.talorcfl B oclroBlroi\I Il {eHTpaJrrrrrblx rracrflx, Ir aro
paBiluqlre o6ycnon,ncrro I'Jrar]]rLli\r o5paaolt paBrlrrarrler{ u Be.rrr.IallrHe ocrarorr-
Hofi trrlTeuct{ruocrrr. I(pi,rrr,r rr.rrrr,ri,i ocralorcfl rrpar(Tr,rqecHr,r Herr:lrrerrrrLrNrr,l .

3ro coo:rnercrByer cl(cflaHrrorr)r nllrrrc BbrBolly o rorl, rrro BeJrr.rrll,rHa aJreKTporr-

Itoft nrorrrocrtr rle rfcrrfrJlacr, Bo npor\tfl rra6.nro4elruii. Snnr,rna.nerlTlrafi trrr.{pr{}ra

aNrr,rccr,rr,r n H., Pnnilx 2,6 u 1,9,,\ I.n.tr rra6.nroTlerrrrii 1953 s. L'.)54 r'r. coorBcr-
CTBEHHO.

B ra6;n. /r co6parrr,r paBJIrrtIlIbIe Aarlr.rble o6 arrtocrlepe x Cas. Onr.r 4anrr
AJrfl:r{a}nAor"r cepuu ira6;rto,rqenr'IrYr orAe.nr,no. [rIa eror:i ta6lr,111r,r ]rrJ Brrl{r4l\r, trro

yBeJII{tIeHIIe EI{lllrBa.ICIIT]ILIX UIIIpIIII COIIpORrliIi/IaeTOrI yEeJilitleIII'ICI'I [peAeJIb-
uofi ruy6rrrrrr Jrrrrrrrrr /1., cnopocrer,i rtpyluro- rr rre"[I{or\racrrta6uoii ryp6y.nen-
r(1,Ir{ Ir IIr.rcJra &TOi\roB, c6paayroqirx rra6;nto;1ae}rr,re IIrrnnI{ IroIJrorr\errr.rn. .[lc-

, H HB C N O NsMq St

@r.rr; 10. Cparirerilte'xlnrlrqecnoro cocraBa
atrrrocrlepn x Cas c cpeAlrr{rr xtlr{Irqecl{I4lu

cocralroNl R-anca4

I'peyrorr,altrilr ',- 1952 r., rorIHI'I - 19513 r., Iiltc-
crl{r{rl - 1954 r., Irpyx{Iirl--cpegHee ortloclllcJihIIoe

colleplr{aHIrc naHIIoIo ar-lcMeHTa ll.rfl Il-3Ile3/l



6onr,ruoe BoBpacraHI{e BaMer}ro raI{tl(e rI y tloilt.IBarluorrrroii Tet\Ineparypril.

tr4urenClrnuocTL ANII{cclru n Ho uaO6opor, rrpI,I srONt y6r,rnae'r'. 3.ten'rpouuaa

rrJrorHocrr, r{ ycxopeHrre orp(rexrunnoft cUJILI TrI}NecrIt ocralorc.fl rIpaHT}IaIecI(u

r{etr{ 3nleHHbIr{I1 .

Ht H9 H? Hi Hl

Ollr. 11. Cpantteuue noHrypoB BoAopoAIILIx lltuuri.
C[JtourHofi u mrpr'rxonofi Jrr.rHrrHMrr npoBellerrhl r{olirypbr unurtii, lony.rcHuux

rro crreHTporpaMlralr 1954 lr 1953 rr. coorBercrBerllro

tr4aneneurae BeJrr{qrtHLI .R, n atlroc$epe x Cas ronopl,rr o roM, qro, tlo-Br{-

Ar4MOMy, TaM OTCyTCTByeT JrOItaJIr,HOe TeprroAl,rHal{r{gecHoe paBHoBecl4e. Aeft-
0TBT4TeJILHO, B CJIyqae JrOI(aJIbHOrO Tepi\{oAr4Ha}Il4rrecltoro paBl{oBecl{.fl JIrruIlIlI

o6paayrcrca BcJreAcrBr,rc rrpoqeccoB r{crpi}rlroro roI'JIoqeIIIrrr -!r AJrn fi" cupa-
neAJrr Ba Soprvryna:

(14)

r4e B,(7'o) u B,(Tu6q,) $yuxrluu flranrta I(JJ.a rroBepxlrocrrroi{ lt acpdrentuuuofi

reMrreparyp. Ars r{BtreHerru.fl R na 20% neo6xo4uuo cytqecrBel{I{oe r{Br\'Ierle-

uue Beilr4rlr4ur,r 70, rrro 6r,ulo 6rr o6napyrxeuo,
Ta6ltrlit lt

1952 r.
| 

,*,.. 
| 

,*n 
"

t

r
/,1

1,0

{),:t

q8

0,7

L-R"=ffi,

wtlwtpuu
r7^ (si IIr)
w- 1s-]V1

lg n"
Rc

tg2R"a,
at

?t lnpynul

lB Boo@

TB

,Tfr
wrro

I a(

1,9

13,36
0,42
1 ,56

4.t

-l-0,15
3,30

18 000'
21 900.

L

1,9

13,36
0, 34
t,28
28

100

0,0
3,36

18 600.
21.700.

,R

I tL't

1,6

13,36
0,39
L,47

120

-10,24

19 Btn"
22 100"

1,9

69



tr4errenenlte ryp6y;tr-ruruoli cnopocrn ouellb urlrellecHo. CerlI.rac rpyAHC)
qro-nr.r6o otrpeAeJrerrrro cuaaarb o rrpr{rrlrHax? BI;rBbIIlamqIrx DTrr l{B}reHeHr{rr,

TaH Itart B Iracrorrqec upcrlfl noo6ule Ire flcelr rJorlpoc o nporlCxolHAeHr{I,I Typ-
6yterirrrr,rx gur,unerrlrii lra BBeBAax.Morxcu JIrIub rIpeAIroJIolI{lITE,, .rro ua6ilro-

Aaer{bre r{Bl,rerrerrurr r,5,p6y,xcnruoii cnopocu{ flBJlrrlorctr cJIeAcrBlIer{ rlorqur,Ix

upoqeccoB, rrpor,rcxo/{flrIII4x rl uo4{oroc$epuqecnux cJrorx BBe3/u,I.

Jlureparypa

t. I. H. M o o r e. Lick Obs. BuIl., lt, L4L, 1923.
2. O. S t r u v e. Ap. J., 70, ,.35, L929.

3. C. M o o r e. Princ. Contr., M 2, 20, 1945.
4. G. M a n n i n o. Contr. dell'osservaL. asir. dell'univers. di Padova in Asiago,

Nb 36, 1953.
5. L. Aller. Ap. J., 123, tLI,1,956.
6.,A. y H B o rr b A. (Drlsrma BBeBAEr,rx atrrloc<fep. 14J1, L949, crp. 292.
7. R. H. Garsiang. M.N., ll4, 11.8, 1957.
8. H. H. V o i g t. Zs. f. Ap., 31, 82, L952.
9. M. G. J. MinnaerL. M.N,, 117,3L5, 1.957.

10.A.Sletiebak. Ap.J., 124, 173, 1956.
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ToM XXI, 1959 r.

OECEPRATOPITM

rrocJrEAorlATBJrbHocTb 3BB3A TI4IIA p EOJIbnrOt'O llCA*

I{. M. Itottut,too

IIa ocnose peayJrbraroB gnyuepuoft cuexrpanrnoii noJrtrqecrBeurroii xnaccu(punaqrau
I'opflrrrrx aneag IB] trocrpoeHbr saBrrcr,rMocrrr (trepr,roA- a6corrorras BeJrr.rqrrHa) II (trepr.roA-
ollenrpaJrrrlrlilii xnaccr> AJrrr rpynnbrtfrauuecxux trepeMerrEbrx aBeB[ rr{rra li Bonruroro IIca.
3asrlcrlMocrlr oxa3aJrr{ct, oqeflr, TecErJNru (r[lr. 2 'tt 3).

trllasecruble BBeBAT,I ruua p Eonruoro flca lrueror ctrenrpaJrr,Hrne RJracchl

80,8-82,35, a6conrotur,re BeJrr{qrlubr or -_3r)1,0 Ao -511x,0 
u o6paayror r{a ArrarpaMMe

(cIIeI{Tp - a6corro'rnag BeJrL{qI{r{a) npafiHe y3Ryio [ooJreAoBarenbHocrb, pactroJroxeHrryro
B [peAeJIax mrrpoHoft r'JraBrrorl trocJleAoBaTeJlrrrrocrr{ a6il:13u ee nepxnefi rpaHrrrlbr [pr{MepHo
IIapaJrJreJIr,Ho nocne4net, a Tal{}fie trpuMePrro napanJrenr,Ho (Jrrrrrl4l{ EyneBoro Bo3pacTaD.

Oqesnsarorcs flpr.rMepr{oe qrrcJlo BBeBA ,u,rna p ]lorrmoro flca n lananrfine (-8.
.103) u cpeArrafi rrpo4onmr.rreJrr,Hocrb trpe6rrBan[fi r.rx B craAr4rr uepelreuuoc,ru (or 2.
.105 Ao 106 ner).

Anarfie ocuoBxrrx ua6nro4aervrrrx cnoficrs trocJreAoBareJrbrrocrr.r BBeBA Tr,rfla p Eoru-
[roro flca Ha ocHoBe rl{troreB o6 anotroqur ropflqilx MaccrrB]rlJx BBeBA o uocronrnoii lrac-
coii trprrBoArrr H trpeArroJrox{errr{ro, rrro 3BeBAbr oToro Tr{[a ,rBJrfirorc.fi [parr{olpeMerruoft
craAr,Ieii HeyorofiqrrBocrrr rra rlyrr{ gBonroqrrE BBeBA B0 - 81,5 or (JrtrHr,ru rryJreBoro BoB-
pacra, fi aepxnefi rpaEr{I{e rJraBrroit trocJreAoBareJrsrrocru.

TIIE SEQUENCtr Oll 13 CMa TYPE STAltS, by /. M. I{opylou.- The dependences
(period 

- absolute magritude) and (period - spectral classr for a group of p CMa type
variable sbars were found on the basisofa ts,o-dimensional quanLitative spectral classi-
fication of ho[ stars[8]. The dependences shorvthat there is a high correlation beLwecn
lhe considered characteristics (figs. 2 and 3).

The known p CMa type stars have specLral classes in the interval I30,8._82,35,
absolute magnitudes [r'om-3,2,0 tu--5m,0 and ori the <spectrum--abso]ute magnitude>
diagram {orm a ver}. narro\y scqucnce located rvithin the lirnits of the rvide rnain
sct{ucnce, near its upper boundary alurosl palallol to Lhe lattel and also almost pa-
lallol to the <line of zero :rge>.

'lhe approximate nuurher oi p Ci\Ia type siars
(,--,8 . tO0; as s'cll as their mca n ciuratiori in thc

il the Galaxy has been estimated
Yariahle stage (from 2.106 to 106

yeals).
The analysis of tiie rnain observed chalacteristios of the sequence of p CNia type

stals on the basis of lhe hypothesis on thc evolution of hot massiye stars wittr
coustant mass leads to the suppositiol thaL stals of this type are a short-living
stage of non-stability on the evolutionary track of B0 

- 
Bt,5 stars, i. e. from

tlgfl11jl zero ageD to the upper boundary oI firc main sequence.
* 11p nNre rraH r{c rlI) ].r r{op p c r(ry pc. .(aunan pa6ora 6rrla gaxon.re-

Ha B tr.rac t95B r'. B {rcnpane 1959 r'. rr oarariorurrrrcfl co orarrrefi OtTo Crpyne (Sky and
.'l'el., X\tlll, N 2, crp. 74, yexa6pr, 1958 r'.), a rioropoli paccMarpr.rBarororr BoaNroTflIrbre

rr\/Ttrr rr cnopocrs DaoJrrou[r{ 3BCB/{ Tr{rra p Bo:rr,urolo flca. 3axrrroqennn O. C'rpyne nor-
rrocrblo coBrlaAalor c r.rBJrorrtcfluliu{I,r B6lrrre. Pacxom4errun Ir rIr'{cJIoIrLrr ,Ua}r[L]x Ec Ifivle-
-toIr I1prrErlfi IIr,raJlrrrroro xaParirepa.



14rrr:eirclrnnoe HaItotrJIenI,Ie B trocJreArrr,re roAbr na6nro4are.nrrrrr,rx AarrHrnx
o IIeper,reHHocrr{ 6necxa, ryrieBr,rx cxopocreil rr [pyrr{x xapar{Tepr.rcrrrR
sBeBA TlIila p Eonluoro flca sIIaqrlrcJIbI.ro ycrrJr!rJro r,rrrrellcc, ri rrByrrenrrro
(llrar,r.recrtoli uprrpoAr,r crrrx 3BeBA rr rrprlalr,rrr rrx rreperferHocrr,r.

B recerrtle AoBoJrblro AoJrroro Bperrerrlr BBeBAbr urua p Eo.nr,moro lfc,a
ocraBaJrI,Icb eAlIHcrReHrIbIu AocrarorrHo rrBHo Br,rpalnelrrrbrl\r rr{rro}r rfuer,ruecHrrx
IrepcnIcIIrIbIx sBeBA e nenofi nepxnerl qacrlr ArrarpaNrNrbr cneHTp - a6coirlor-
rrag ReJri,rqrrrra - n o6nacrr,r BBeBA crrenr]laJrlrrr,rx ItJraccor, O ir B.

fleperteHnr,re BITcBArI rnna p Eo.nsmolo flca o6paayror orrorrb r{or}rfiaril'-
HyIo tpy[try B orHorueHI,ILr ctre r{TpaJrbrrr,rx r{JraccoB , a6corrorrir,rx ]teJrlrqlrrr,
treprloAoB lreperleurrocrrr rr Apyrr{x xapar{reprrcrrrr{. (O6n1rrii o6r:op cne4elrnii
o aBe3Aax rnua p Bonrmoro flca cu. n pa6ore O. Crpync [1J.)

Ito.ue6aultn 6lecxa u JryqcBblx cltopocreii y antia4 rnna p Eontnroro llca
cB.flBal{br r,Ie}r{Ay co6ofi Ao Hel{oroporli creuenlr nog06no rolrlr, HaIt aro tr}rcet'
Mecro Arrfl AoJrronepr,roAr.rqecrrux qec[er,rg. Vnaaaunoc uo4o6ne HaBeJro rra

MhIc.rIb o ror{, rlro I{ AJIfl trepeMeu}itlx sBeBA rl4rla p Bonrnroro flca lloryr cyu{c-
crBoBarr, BaBr{crrMocrrl Hefioropblx rrx [apalrerpoB, Tar{r.rx, xan a6conroruafi
BeJrnqur{a, c[exTp (qner) u, BoatrroirrHo, rrer{oropbrx Apyrux, or Beruqurrbr
[eprroAa.

O6napyxienr,rc no4o6urrx BaB?rcr,mrocreir uorir.r,rro 6o.nruroro ilnaqeulrfl ux
AJIfl otrpeAeJrellu.rl paccronnufi Ao BTr{x BBeBA, Itpaiirre Ra?r{rro AJrfl r.rccrreAoRa-
ulrn {r.rar.r.recnI,rx csolicrB, BrryrlleHuerYr crpyttrypbr rr npurrrrH rrepeMeflrroc.t'Jr
STrrx 3Re3tr(.

MaH Halrapa yHaBaJr n 1953 r. [2, 31 rra r]oBr{o}rirrocrrr cyureorBoBallrrrr
BaBIrcr{t\Iocrl{ (IIepI,IoA - a6corlorrra.fl BeJrlrrrr,r]ra) AJr.rr arr.rx 3BeBA, a ralt]rte
Ha BOSrrOlr{HOCTb CyX{eCTBOBaHr,rfl SaBrrcr,ltrocTlr (IIepr{oA - cuexrpanrurtil
I(JIacc), rrecr{oTp.rl na rrc6o;rrr,moft nurepna.rT B ctreHTpaJrbrrbrx I{Jraccax AJrr}
arllx BBe3A. B tor,r ?I{e roA)r B.naay lr Cane4on [4] )rcrauonlrJrtr o]rrrtrpr{qeoxrr

Sopuy BaRlrcl,IMocrr{ r{e}r{Ay rleprroAor{ lr a6corrornoir ilcJru.ruuoi,i 4na B asel4
rr'rna p Bonr,ruoro flca n nlrge

'I'[o:-i0-9lgP
c onru6xofi xoa${r,rqueura rrpr{ lg P nopx4xa f:30 %. Outr npoBeJru reoperrr-
qecxyro ul{Teprlperal{I4lo DTor'r BaBlrcl{Mocrrr, Ltcxo1ft I,IB uelioropr,rx car\{Dlx
o6qnx coo6pafl{eHufi o nnyrpeuneii crpynrype r{ rpuqr,rnax nepeMennocrrr
[JrrI oru{x snea4. B reoperr.rrrecnorr coorHorrreur.rr{ Br,rAa )l[": g * plgl,
xoa$rfuqlreuT p : -10,2, ecJrl{ I,ICroq1II,In sHeprrr6 Arrn Drrrx BBSBA - yrJrc-
po4urrfi qrrltJr, a Helpoaparluocrr o6ycroBJrlrBaercfl aJrertrpoHlrbn\r pacceflHr{e^{.
Cornacr,re DMrrupflqecHoro r{ reoperr.rqecHoro Hoa{c}r{qlrerrroB trepeA ]g t,
AocrarorlHo xopoilra.fi, Ma ux aJrer{eHTaprroii reoplrn Bbrrer{aJra raH}r{e Boil-
rIorrtnocrb rraruuu.E AJrrr DTrrx BBeBA BaBrdcr4l,rocrrr (nel]rroA 

- cuexrp (a(r-

{enrnnuax rerrreparypa)> r rfopue lg Troo: Cr* p'lgP c xoa$slrqlrerrrou
p' : {0,456. flpr,r r{Brre}re}rr{rr nepr{oAa or 0d,15 4o 0d,25 crrexrpaJrr,Hbre HJrac-
cbr AoJIlr{HLr I{eH.ETECff B IrrITepBaJre B3-B{. Opnano r4r,reBrrrrrecrr D r{x llacno-.
pflrIieHI4II CleHTpaJIbHLIe ItJIaCCbI AJr.[ 3TI4x SBeBA B cIrCTeI{e MK onaaanrrt:r,
cJrI,IItrItoM rpy6rtura 4arre AJr.rI rrprm{epHoro coIIocraBJre}rr{.fl ua6,rro4aelroii
,I rlpeAcl{a3annoft rlil reopr4l{ saBr{c[r{ocrlr ([epr,roA - cner(rpaJrrurrit xlacc>.
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[Ipusnaaar ynpoxleHr{ocrr] r,rcxoAr{Lrx rpc4uo.rroxierl,rr,i, rpy6oclr, l,cope-
Tflqecnl,Ix pacq.croB II lleAocraroqnyro rorrllocrE IrcxoAur,rx rra6nro4arerr,nrlx
IaHltblx orllocl4TeJlblro a6co.urornr,rx BeJIrar[H ],r cfrenrpaJr.brrr,tx XJracooB

BBeBI\ rr,jlra p lionlmoro flca, anroprr [4] lr,r4erlr crJoro BaAarry B roilr, .rro6br

npr,rllJ.rcqb BrlrrN{arlr,re [a6JrriJAareilef,r It yrolu{eHuro tra6;rro;lae,rrlrx napa-
llerlloB I{ rroJIy'qgl1l,Iro 6onee rorl]rrrlX D[Irr,rpr,IsecHr,rx aaurrcr.ruoctefi ((re-
pro/I - cuertrpanr,rrrrr,l rtJracc) u (IIepr,roA - a6conroruag BeJrlrrrnrra) AJrr{
ETlrx 3BCBI{, r,I, Iipos'r€ Toro, It ireo6xo4r,ruocrr,r AeraJrl,rrLrx pacrreroB rvJrr,ca-
Ur{oIIrIbIx xIoAeJIoi,I c nocJIeAyIorqLIrI IIocrpoorrrler{ Teoperl,rrrecrir,rx Ba]trrcr{troc-
lcli lrext4y cneItrpaJIbrIr,IrI Hraccou, a6co.trrorrroi.i Be.rrr,rqrruor,l lr rreprloAo].t.

B 1952r r. flerpn BrIBeJI BaBl,Icrr^{ocrrr (rrepr,roA - a6conrorua.fl BernquHa))
gttxT BBeBA rlrla p Bonsruoro IIca [5], r{crroJrr,BoBan 4na aroii rlcJrlr cfler{rpo-
cHorlr'lalecHI{e o[peAeJIeIII{fl a6coJIIoTIrr,Ix BeJII,rqI,rr] 3TI{x BBCBA Il eto c}rcTetre
[6] uo aHBITBaJIeHTHEINI ull{prrHanr Jrr.rr{rr[ Hr. Sanracr,r]uocrrr RLrpai{aerc.rr ooor-
I{OmeHI{e}1

M; : 1- 0,4 * IB,t P .

Haxnon upalroft, nao6parxarorqefi ronyueHrryrc BaBrlcrtNroorb, orrpeAenelr
c omn6noli 1-13(/o - Brraqr.rreflbHo rlrerrbruer,i, ueM B [4]. flerpu yKa3ar, sTo
BoBrlolr{Hr,Ie ltolpaBr{Ir H ero cr{crelre clenrpocnottr{qecxtr{x a6conrornrrx
BeJrI'IqI,IH r{oryr r,I3xIeHI,ITb JILrrtrb l{yJrbrryrrnr DTofi BaBr,rcl{t\{ocrr{ 6ee cHorr,rto-
nn6y4r, cyqecrnerrrroro rrar\reuellut{ ec }ranJrolra.

B 1955 r. Man Harrapa n Bn.urRuc rrpeAlpr,rH.sJrr{ rrorrbrrny yroq[e]r]rrl
BI4Aa saBrlollr,Iocrlr ([eprroA * crrer{TpaJrr,nr,rii nnacc) [7], ucnoJrbaoBaB Alrr
eror'i qellt (toroarcrttpl4rlecxr,Ie olpeAeJrenrrfl rroxaBare.uefr r1te.r-a n cr{cre}re
U, B, V gln I aneaq runa p Eo.rrtnror.o flca.

tr{ltrz ycranoBJreHa BaBr{clrr\{ocrb rre}r{Ay nepr4oAalII,r rr l{crr,rrrFrrrra{rr rlBerax{rr
AJr.fr 3Be3A c P(51',..(na ancs4 c 5b(P(6I', ncrlrnrrr,ri,i LIBer, fro-BrlAr4l\rolvly, Iro
r\reHfleTCfl c IIepI{OAOtl,

Vqurr,rsaR rlopaBI4TeJIbIryro oAIropoAHocrb pacclrarpr{Baeuoro rr4rra uelle-
r[eH]rbrx 3BeBA, MO]I{HO, rla Ha[r BBril.sA, o]ItprAarrr rraJlr{tlu.fl 6onee roqrrnrx
EANT,ICUIIOCTEfi I(E}ITAY PAsJIIIIIIIbIXII,I XAPAHTCPI,ICTIIITANIII I,I [EPI{OAOII ANfI
arrrx BBeBA? rreM aro rroilyqeHo n pa6orax 14, 5, 7].

Ocuonnrtlr nperlsrcrBltelr fiprr Br,IflBJrerrrrrr r{crrrrrr{oro Br4Aa arr{x Banr{ou-
uocreii ,rBJlserc,fl I{eAoorarorruar{ TorrHocrr, coBpet\felrrrLlx tt,IeroAoB orlpeAeJIc-
nran rreo6xoAIrN{I{x xapaItrepI,IorLrI{ BBeBA, rr oco6ertuocru a6conruTHr{x BeJl1r-
quli 3Ile3A.

Il {954-1957 m. rran'rl,r 6rtra paapa6orarra c,r,rcrerra 4rryuepnofi crer(rpaJrr,-
rtoii xo.nrr.recrnenrtoii nraccraSlrxaquu ropflqux BBC34 r{ rrpoBeAeHa r{Jraccl,r-

dtuxaqua no cnenrlly ra a6co;rroruofi nenn.rlrue cnbrrrre 200 anea4 05-87,
R roM qI,lcJIc tl B ancaq rnna p Bo;rrr,nroro IIca [B ]. A6co.rrrornr,re BeJrr{qr{Hbr BBoBA

rnua p Eorsuroro ilca onpeAe,rrerrbr c neponrnoi,i orrtr.r6nort B cpe[rreM *o^, !!,
ofienrparrr,Frbre r{flaccbr - c Bepo.trrnor.i onrlr6rtoii n cpe4nerr 1 0,13 cnenrpaJrr,-
Iloro rIoAItJracca. .{nt BW Vul a6corroruan BeJrrrrrr{rra Mu s rtalneli clrcrerro
[B] 6rr.na onpeAeJrena rro anBrrRaJreuruoi.i rrrr.rpr,rHc Jr],rrrr,u{ Hy [5 1. ,{rn 4nrr
3BeBlI Tlrrra p Borsuroro flca na mlr{Ho}r lre6e, o Lup rr t1 Lup, Heo6xoAr.rur,r(}



Ha6rroAarerbrrble AalrHbre Bg-firbr r4B crarbr4 flefi4xe,ra [9], u a6corrornrre
tsefiuql{Hbl s rameft cr{creMe AJrfl Errrx anesg uafigerrbr rro trpr{BoArrM},rM rrM
gHBUBaJIeIIrHbIM mI{pI{Hal\[ rranr,rr{ Hr.

.{auurre na6nrogeurafi 4,rr 14 uarecrnr,rx H Hacroflrqe}ry BpeMeHrr rrepeMerr-

HLIx BBeBA tlrua p Eommolo flca upuneAelrbr B ra6;r. 1. B cror6qax t-7
trprrBeAeHbr coorBercrBeHuo lroMep BBeBAtr no HD, HaBBaHrre BBeBALT? Br{ArrMag

Br{ByaJrr,Earr BeJIr{qIrHa, ctrexTpaJlbHrrfi xracc B cr{crerfe MK, replro4 P,
u Arrrx, rroxaaareJru rlBera B-V n U-8.

Ta6ruqa 1

129056
t14 I /t.t

I tt7165

46328
t 99i z+0

214993
20502i

50707
12634r
29248

21 69i 6

i 6582
1 57056

886

a I-up
P CN,IA

o Sco

e1 cNIa
BW Vui
DD Lac

P Cep
15 Ctr{a
'c7 Lup
v Eri

16 Lac
8 Cet
0 OpIr

Y PEg

IJ2 II
B1 1I-III
81 III
BO,5 IV
B2 III
]]2 III
ll2 lIr
82 I]I
82 (rV)
B2 III
]]2 III
82 IV
I}2 IV
l:12,5 IV

n7
to

2,0
3,08
4,4
6,44
5,18

4,66
,l ,O
4,72
5,51t
4,04
J,J/

2,83

rl
0,25988
0,2500
0, 2z+(i83

0,20957
0,201 03

0,1 9309
0,19049
0, i 8456
0,17736
0, I 7351

0,16916
0,1612
0,i5385
0,i513

fn

-0, 235

-0,235
-0,240
-0 , 130

-0,135
-0,225

-0 , 190

-*0,145

-0,21.0

-0,215

117

-0,970
-0,970
-0, 980

-0, 870

-0,860
-0, 945

-0, 860

-0, 850

--0,850

-0,840

flnn ucex 14 anez1 rro cleHTpaJrr,Holry nJraccy ]I I{Jraccy cBerrlllocrrr B

ol,ICTerIe MK 6rr.rrn onpeAerreH[r a6conrorrft,re tseJrrrrrl{flbr rra ocHoBa]ITIII ItaJItl6po-

Iroqrrbix npr{Bbrx, rrocrpoeHr.rbrx rro rrarel]rraJranr pa6oru IBJ.
IIo qnerau [J-V t U-]] p.nn ria]I{Aor"I BBeBAT,I 6r,r,ra oupe4eJleHa BeJIutIr{Ha

Q ua ocuoranuu tfopuyrrr,r BJraHno t10] Q : (a-B) - (0,76 + 0,03 ,4rr,)'
'(ll-V). Benn.rurra Q ue aaur,rcr,rr or tror.Trox{eu[rr cBcra D rlpocrpancrBe 11

n{O}IieT CJIyE{I{Tb HeI{OTOpbIII 3I{BI,IBaJIeHTONI CIeI{TIIaJIEHOIO HJIaCCa 38e3ALI.

tl ra6n.2 n cro;n6qax t-6 coAeplr{arcr{: rIaBBaHIre BBeBAT,I; Berrusrtua

lSp * 1; uenr,l.l.tIa Q; crer{rpaJr;rrtrii Hrracc lla [B] rI Bepoflrl{a;l omll6na
elo onpeAeleHu.g; a6conrorrra.s ueJrrlqrrHa) orrpoAeJIeHHag HotrIrlqecrBeHHbrM

lreroAorr [B], lr Bepo.Errla; our,r6na ee orrpegeJreHr{rl I{ a6co,[rorna.s BeJruqn]Ia

tro narr,16poBHe HJraccoR cBerr{rfocrrr B clrcrer{e MK.
Or.rr. { [I]eACTauJTfleT co6oil 3aBr,rcr{rIocrr, a6co;rrotnblx II0JIIITIIIH 3BCBA,

orpeAeJrerrurrx rro r{Jraccy cBerrrrlocr]r (c'ror6eq 6, ra6l. 2), or .norapr't$lra
rleplloAa.

Ha $nr. 2 npe4crau,nena tsaBr,rcr{rrocrr <a6co,nrorHatr tseilIlql,Ilra * JIoI'a-

pudtu uepuoAa), fiocrpoeuua-fl rra ocHoBarrr.rr,r noJrr,rqecrBeIIHLIX crrelirpocno-
rluqecxitx otrl]eAerrol{nIl a6co;rro:rublx Be"TIIIqun (cto;r6eq 5, ta6n. 2) . Cn.nonr-

Irr,Ie Jrr,rf{u[ ua rfur. L, 2 - cl]eArrflc JruHllll, Hal,I.ttyalflrlrll 06l]a3oM flpeAcral]-
rTfIloqr,re xoA rroJryqellHr;tx SaIllrcnllocreii , Bairtrro yltaSarb, .ITO IIII OAIla

tta Toqen, nao6pa;naroilIllx 3BeBAJ,I na (rr,rr'.2, rre uaxo4l'ITcrr or cpeAHrlx,lltnuii
rra paccrorrHur,r 6o.nrrrel.t, lrcr\r BeJrflrrrrga Bepofrnoii orur,r6ttl,I ortpe/\eJleuvn fuI ,..

7J

IfaaBaHlre
3Be3Ar,l B-v



HaBBaHile
3RE3I(LI lsP+1

'I'a6rnua 2

Cnerup [8] .&r0 [ 8] Ifo,,K

* Lup
B CMa
o Sco

{1 CMa
BW Vul
DD Lac

I cep
15 CMa
'rt Lup

v Eri
'{6 La<r

I Cet

'0 Oph

Y PEg

nl

-0,79
-0 , 76:

--0,80
-0,77
-0, 76

-0,775

-0,715
-0 ,71r

-0, 695

(B0, 85)
80,95*0,08

(B{,0)
(81,4)
(81,5)
I1,J,65t0,07
8i,60t0,21

(81,7)
(B1,8)
B1,85*0,11
R1,85+0,15
B1,95+0,13
82,00+0, 17

1r2,35+0, i 2

-#lo=ld',
-4,80+0,11(-4,77)
(--4,43)

-4,4210,20
-4, l5+0,09
-,4 ,20+0,03
(-4,17)

-1r,1t0,J5
-4 ,09+0,09
--3,95+0,07

-3,47 i0,13
-3,24+0,23
--3 , 04+0, 12

0,4,15
0,399
0,392
0,321
0, 303

0,280
0,280
0,2c6
0,249
0, 238
n ,90

0,207
0, 187

0,iBo

_5:4

-5,2
-4,9
-4,8
-4,t,
-4,4
-414
-4,2
-3,6:
-4,2--4,2

-3, 6

-3,6
-3, 15

IlpuueqaElrc ri ra
189, 1954) no xolt6uuaqrr..r

6a. 2. ,[an' aneapr,r p Cep Cte66nuc r Itpou (Ap. J., 120,

c n er-(rp orp aibr4qec r{r4 x 14 (b oroMerp trsec ru x na 6nro4eurafi uarur n
n'l

M u:-4'2'

lqa
-0,0

Orar. 1. SasucuMoctr (rreprroA- a6cotrotnas
Befir,rquril) AJrfi BBeBA rraua p Eorr,moro flca

M?, orpeEereHbr IIo HJIaccaM cseruMocrl4 MK

ero Molr{er cJryrt(Irrb cBrrAereJrbcrBor\,r B noJIr,By rofo, qro BaBrrcr{.Nrocrb

a6co;rrornrrx BeiluquH BBeBA rrrua p Eolruoro flca or Beiluqr,rHbr rreprroAa
drocr4T cnopee $yunqnonaJlbHbrft, qeM cTaTucTurreclt}rft xapaHTep.

Jlm6ourrren, fipoMe roro, peanrrfi zailol{ B xoAe aroft BaBr.rcuMocrr(, Ea6firo-

f5



yrracrnoB I u II BaBlrctrMocrn ua {rar. 2:

I lUIo : - 77 ,13 - 17 ,2019 P,

II M,:-7,96-5,161gP.

Vnarxeu B ctsflBrr c arlrM, qro corJlacuo [4] s reoperuqecfioM cooruomerr]rr!
Irelr{Ay Mu nlg P xos$Suql{eHr trepeA lg P paaen - 10,2.

Sanucnnocrb Nre)r{Ay crrexrpaJrbHbnvr[ HJraccaMr,r tr norapra$uoM trepr.roAa,

trpeAcraBJleHa Ira Sur. 3. Onpe4enenzs c[e(rpaJrbHbrx ltJraccoB noJruqecrBeH.-

TIJ;i;"',X"fi;Tffi [?i'f #;:H"Htr
M p onpegelenr,r fi oIrrqecrBeEEbrM c[eHTpaJrBEbrM MeToJIoM.
Beprr.lnaasRr,re qepTosHr4 

- BeJr[suHhI BepoETHhIx oruuoor{
olpeAefleErrE M I/

Er,rrvr MeroAoM r4Merorc.fi Jrr4rur, AJrfl 8 anea4 tuua p Bo.nruroro flca, noatomy
AaHHafl BaBI4cIrMocrb [oilyqr.ulacb r\leuee ynepenuoft, qeM aaBuctlMocrb (rre-
plloA - a6co.rrrornag Beruqr4Ha), oArrano I{ B arolr cilyqae roql(u, uao6pamarc-
ulrre BBeBAbr, yr(JroH.flrorc.rr or cpeAueft easucfiMocrr{ (trwtuuu na Sur. 3) na
Beruquny? Merrbluyrc nepoaruoft ouu6ru onpeAeJleurrfl cleltrparr,Horo I(Jracca.
Sanucunrocrb Melr(Ay cuefirpaJrbubrM trogxJraccolr B BBeBAbr n lorapu{uonr
ee [ep]Io4a Nto]nHo Br,rpaar{rb B cJreAyroqeft {opne (eclu upuurm B0 aa 0,
Bl aa l, 82 ea 2 u r. A.):

SPu : - 2,40 - 5,57 lg P'

Ecnu uepefiTrr or crrexTpaJlblrr,Ix HJraccoB r( rnr(aJre a{rpeHrlronr,rx reurre-
paryp, ro BaBrrcrrMocrr 6y4er r{}rerb Br{A:

lg 7'noo : 3,506 -l-. 0,250 lg P.

Hauonuuu, qro corJracno [4] reoperr{qecfirafi noa{$raqrreHr rlepeA 1g P
B BaBr,lcr4r\{ocrr{ Tar(oro rr{na paBerr +0,456.

il.U
- 6,0
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.[Ia.rrrrlo BaMerrro0 pacxo]r{AeH}re rre}i{tr(y rroa(b0uqr,reHraMu rrepeA lgP,
rrlle/{crtaaarrrrr{r\{r.r reoperr,ruecnr.r na o6u1rx coo6pamerrnrlr n rr,rle71e}rrrrrr},rr{ Ha

ocHoBe ua6.urc4a.err,r.rr,rx l{arrrrr,rx. Bonpoc o rrpr{rrr{rrax pacxoirr4enur 6y4er
ItparIl'O O6CyX4eIl IIl4)He.

3anucnnocur BeJlr{qr{rrbr Q or ueplloAa noJryarl{Jracr) rrpaltrr,rrrecru,r rr4e}r-
'rtt.rsoft c auaJrorrrquoii eaunclruocrr,ro, [oJryqeHuoii Mart Hanrapa lr Blr,rr,nlr-
.cou [7], rroarorry rpaSlr.recrur ]re nocrrpor,raBoAlrrcfl BAecb.

Sarr'rclruocru Sur.2lr 3 nossoJrrrror rro o/IHor{y Jrrrrxb [eplroAy iI,'rrr 38eBA

'rrua p Borr,moro flca onpe,rqernrr a6coJrlorHylo Berr,rql,rrry Ir crrexrpaJrbrrr,rr"t

(Illrr. 3, Saglrctrlrocrl (nepr.ro[-- crrcntpa.tr,rr,ri.i
r{JraccD AJrrr BBeaA r:r:l;,a (t tio.ur,lror.o flca

Cnexrpa.rr,tlrte HJraccLI orlpeIeJlcrr,I r{oJlrrr{rcrnerrr{rrlrl ctteli'r-
paJrLrrLrrr rIeTo,tIor{. IJcprrtiarr,HHe qepTocritr 

-BcJrrrrrr{HLrIlcpoflTtrLr\ otrtrr6on otrpf/(eJl(,rlrr ctroti,rltajrr,Horo nJIa(,oit

fitJracc c IolrOJTE]IIo rucorioii TotlrrocTblo: a6colrorrryro BeJrr,r{ruty cl orrut6rtoii
rto 6onec 1-0'n,1 r{ c[crirpa.irbrrr,rit nracc c omr,r6itor,l He 6orree +0,15 crrenrpaJrr,-
IIOfO rIOAI(JraCCa, T, C. lrosroJIfIoT HaAelr{r{o ofipeAc"rr[Trr rloJlo?r{enr{e ttax4oii
3IJe3Ar,r rnna p Bo;rr,ruoro IIca ua Ar{arpa}rtlre (cuerirp - a6conrorrrafl BeJrr{-
rII{tla)). B cron6rlax 4 lr 5 ta6,'r, 2 r cxo6rtax ilprrceAerirrrcneHrpaJrr,Hl,re r{rac0r,r
tr A4r, onpe4eJrelrrrrrc rro B&1lr{crr}rocrrrnr {llr.. 3 u 2.

fracclrotpnr{ AaJICC llo.rro}rrcrrrrc BBeBA rr,rrra i Ro.rlruclro flca rra 4lrar.paxrue
(crlcr{T]l -- a6corrcrrrafr ReJIr,rrrrIHa).

(Drtr. 4 rrpeAcraB.rrrror. co6or,1 qacrr, o6trler:i 4r,ralpaurrbr (c[erirp - a6co-
.IlIorIIarI BeJII{rIrrIIa) i(.rrfl r'ollflrrr{x BueBA ri criettTpaJrr)rroxr LtrrrepuaJrc 07,5--
135,0, uoctpoerirryro ro p0lllrJrbra.rar,r pa6o15r [B]. Cn.nourrran Jrr.rHr4.rr 

-(.rrrrrrr,rrrIIy.tlgroao RoBpacra) rro /,(lr]rlrr,ixr [BI. SsoaArr rrrrra p Rorrr,uor.0 lIca, g",1;1 1iil11;-

IlIrtX I{NIeIOTC'I OIIpe/(C.lt0}IllrI CU0I{TpaJILIIOI'O r{iraoLra rr a6COlrO.rrrOit ne,nr.r.rnril,r
u ra6.n. 2 (c.ro.rr6qr,r 1r lr 5) HarreoeHLr cr]or"rrLrr\rrr t{pyi.rirrarrrr.

I4ay'1ptrrr" llacIroJIoil{clrllrr r]BetsA p fJo.nr,rrror,o IIca rra croii ]lrrar.pnilruo
IIOSBOJLEeT CAeJIaTL C"TICi(yIoIl\ue IrLIBoIIrj.

1, I4auecrnr,re ri rra0Torrrqerr\/ BpolrcHrr tsr]c3Ar,r rrnra p Iio,rrr,rrror.cr
llca lla3.rrr,rrrrrr,rx rrcprroi:(oR o6pae)rro.r, rra /(r,rarparril,re r{llaiirro y;}riyK)

Sp

Bq0
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trocileAoBareJrbrrocrb, rrpocrrrparcqyroc.E or 80,85 (Mu: -5",0) 4o 82,35'
(M,: -3-,05)'

2. flocnegoBareJrbHocrb BBeBA rnua p Bonr,rroro flca nprnrepno trapaJr-
JIeJIbHa <<,nlrrlrrv HyJreBoro BospacTa) r,r cpeAHeMy HarrpaBJreEr{ro ruasuoli
trocJreAoBareJrbHocrr{ rr pacloJraraercg u6ruau nepxneii rpaHI{rIBI rocregueft-

Mu

- 7,0

'10

-40

-t,0

0,0

OB Qg

tlrtri'. 4. jIrtlrl,rart.ua (oltoli'tp

BN Bl 82 BA 'i5
Sp

-- a6colroruarr BL,Jrrrrlra),1(.rIrI rlBc3/( ()7,5-ji5,0'

ll{, u O[eHTpanrnr,rit rrnacc o[peEeJreHht noJrrrrlecTBelrHr,r]lr cTIeHTpaJTLHbIM MeToAoM.

Cnnoruuas Jrr'rrrr.rrl - 
(rrrHr,rE HyreBoro Bogpacra). CBerfibre ripylrtl{I4 B floJroce Me]fiAy

lIByMrr rrrTpr,rxoBbrMr{ JrrrHrrflMrr - 
rrSBecTurie 3Be3.qLI TIIIa B DOrbtrroro lllca

3. Ha IIJroIr{aAr{, BaIII4t\Iae\{ofi [ocJreAoBareJrbHocrbro BBoBA Trr[a p Eo;rr-
lroro flca, pacnoJroll{eHo Bcero 2 areaglr, AJIrr Roropblx etqe Heflcerr Borlpoc

oTr{ocr{TeJrbrlo ux [pI,lHaAJre]r(HocT]I H trepeMeHHbll\{ sBesAalr Tr'Ila p Bo,nr,IlIoro
IIca: cnenrparrbr{o-ABoftnar Saa Ori (81,75,-4^,2) u HD 218392 (81,85,

-4*,0),,(,r.n anesg traua p Eorrruoro flca a6co,lroruble BeJruqrrHhl r4 crlexr-
paJrbHr,re RJraccbr oIIpeAeJl.turrlct, B e4unoft crrcrelvle, paapa6otannofi g,rr
3r-raarr{reJrbuo 6onrmero qrcra anea4 ()200), uoeroruy nper4MyulecrBeugoe

cocpeAoroqeHr{e IIepeI\IeHHblx BBesA OrOrO T]I[a B nuAe yanoft peslto orpaHr{-
rrerruofi rrocJleAoBareJrr,Hocrr{ Ha AI4arpaMMe (cner(Tp - a6conrou{a.s BeJIpI-'

cuHa)) r,IMeer, orIeBr{AIIo, rny60xue RocMoroHurlecHne IIpI4xlrrlrbr.

-5,0
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I3attno u cr-ltrarl c BTrrr\r )r{&3arb rra oJreAyrorqyrc lipaii}re }4rrrellecrrylo aua-
Jrorr.rrc. Ha 4uarparlx,rax (qBer - cBerr,ir,IocrrrD AJrrI rtra]loBrix criorrterurr:i Itopor-
lrorrepnoArrrrecnuc qe(rer.rAr,r r]Ina RR JIupr,r r]crper:raIorcfl rra ropr.r3onra;nr,rroit

lteTBr,r Alrarpal{nrLr BcelAa Ir cTporo orlpe/Ie.rlelrror{ rrccT0, rrpll ilor{asaTeJrrrx

rlRera or 0'',0 go f0-,2. Corrracuo rpaRI,IJry l\,{. IlieaprprrrrrrAa 1111, enee4u

rr,rrra RR Iupu rre roJrLHo BcerAa pacrloJraralorcrr 1r yr{aBar{rrorr rrecrc rra

i\lrarpa[r]\re, rro r4 IIaO6opoT - ecJrI,I B 3rO]I A{eCTe l\I,rarpalrxrrJ or(a3r,r1}u(''i crr

r{ar(afl-Jrr,r6o BBeBAa, ro oHa o6.flBarerbuo flBJrrlercfl anca4oii runa }l}1 ,;lr11ir,r.

f{o nacronrqero Bpe}{eHr{ Ire r.rBBecrrro }rr,I o4rrolo }rcltrrcrrerrr{rr rrB DToro ltpil-
rr,ua. TaHitr{ 06pa.BoM, B IIrapoB[Ix cltorIJreIIIrI-flx rteper{eH}rocrs rr,rrru ]1 R

Jf upnr rrpo-aRJrflerc.a n rte6orlrrrolI, crpolo orfJaHuqeurrorr ;rungrr,n ]ra Alrarllalr-
t{e (qBer - cBeTI,INIocrb))? T. e. AJIfl BoB}ILrHIroBerIrrfI [eper,rolrrrocrlr tro4o6rtot'o
rlrua ueo6xofirrMr,r, no-Br']AI{NIorly, crlloro onpcAeJreHlrrte cpr.rau.recHr{e ycJro-
nu.s. Ecnlr paccMarpl{Barr, ropldBoIITaJIbliym IrocJIeI{oRareJrbrrocrrr rra Al{arpa[r-
I\te ((qBer-cBertrrrocrl.D AJrfl rrrapoBr,rx cttonlerrui,i, HaK aBo"[rcqlroH]ryIo,

TO 3TO OsHaqaeT, arTO sBeBAa B Irllo4e0ce CBOefi aSO"rrrOqr,rII A0Jrlr{r.ra nlloxoi(r.r1'b
qepeB ncitoropyrc r!aay lreycroi.i.u,rRoc'ur, orrpeAcJrrrex{yrc ec Brryrpcntrrrlr
cTpoeHr{erl B STOT N'IONIeLIT.

B cnyqng BrleB/{ TI,Ila p Iionr,uroro IJca ur,r, uo uceii Bepofll.rrocrr{, cra"rriirr-
Bagtrc.rl c [oAo6i]blr,r o6ctonreJrbcrRo\r. Cor.rracrro ra6n. J rr 2 nepr,ro;1r,r rrano-

crnr,rx HaN{ Bne3I{ rnna p Bonr,ruoro flca eannro.Iclrbl n oqerrr) yBl{irx lrpcAoJrax
or 0d,15 go 0t1,26 , 11[u v rrpeAeirax ot -3"',04o -5"',0, crrer{rpaJrhrrrre r{Jraocl,r--
ot 80,85 4o 82,35. Ecnn r.rcxo4rrrb IrB rrrrloreabr o6 ononroqnrr BBcBA or (Jrr.r-

Irr4u HyJreuoro Boapacra)) c flocrorrrTrroli uaccor,i 6ea nepelre mlrBaHr{.fl ll2-15),
To rloJIolrieuue flocJreAoBareJrbIrocrl{ BBeBA rnna p Ilorr,uroro fTca ua Arrarlla}r-
r\{e (c[enrp - a6co;rrorHa.E Beruqrrna> ($ur. 4) n o6rqlrx qeprax uo]rrer 6rrr.r,
yI1oBlcrBopr.rrclr,rro o6r,scner.ro. ]l qacrlrocrlr, Moryr 6nrr, o6.bflo-
r.IeIIbI y 30Crr, OrOft trOCJTeAOBaTeJILIIOCTII LI ee ITOJIOII{eHrIe IIO OTrrOm0Hi,lrc

It (Jrl4rrrrrr rryireBoro BoBpacraD lt tnaslroli [ocJre4oRareJrbHocrr4,
Ocranonrruc.s rra DToN{ Ronpoce 6onee no4po6no.
flpu ononrcrIIrLI c fiocrotlr,rr.roi,i rraccoii 5ea neperrorurrlarrlrfl RCr]\eorrJa r]R0i]Aa

Ba cqcr a/{cprrEix flpeBpa[{eHlrii I ec r{eAl]ax yxoAr.rr }ra /(r.iarpar{}rc (clertrp---
a6corrorrran BeJIrrIrIHaD BIrpaBo BBepx or (Jrulrtlu lryJreRol'o no.:pacra>. Ocra-
llaflcl cqo B rlpeAe.Tlax r.;ranllorf [ocJreAoBaTeJILI{oCTLr, 3DeBAa AOcTtIlaeT Irpg-
Aera )Icroii.II'IBocrl{ Illiiu6epra -- 9an4pacexapa, )rBcflr,rrrrrBarr n Droxly rro-

^rerrry 
cBoro flprrocrrr npr,r\,repuo Ha 1"", a paArryc uirrr^repr{o n tl ,7 paaa [{21.

floclrc Aocrll)I{e}Ir,rfr ororo npeAcita R BBcBAe, rro-BrrAr.rr{otrry, AoJr}iicrr rlarTarr,

4ei;ictnonarr, lrrror:i DuoJrroqr{orrrrr,rii rrpoqecc, Repo.srrree BCCr.o r.parT.rr.arIr,loJr-
Hoe clltarl,Ie r6pa [13J. flpu aaucrrc oArroro aBorrrcrluor{r{oro npoqecca lpyruNr
R6nr,rarl npeAena Ilkin6epra-9auqpacenapa RCJreAcrBr{e rrapyruenrrn ycroi.i-

'rr,rnoii crpyl{TyIlbr 3iloBAbI IIotyr BoBHlrKrJyrr, trRJreIrufl r.recrallllolraprrocrlr
'rr{na tryJrrrcaqnii, r}o3Nrto}I{rro BspriBoB r,r r. A. f[rr,rrenlHocrr :ranoi,i rfal:ur
rieyctorl.rrnnocrl,I I{ crerlc}rb orl{JloIrelirl,lfl rior{ur,ypaqllr,r BBcB/(hr or crarltrorrall-
IrocTI{ 

^oJr}r{}Ibr, 
IIo-lJIIAtrX,tOAIy, SaBI4CeTrr OT HOHI{peTHr,IX HarIarrrHIJx Xapar{-

TeplIcrI'IIt BBeBALI - llaccbr tr xl'Ir{I{qecKolo cocraBa, rr AJrrI SBeBA B paBJIrIar-
lrbrx qacrflx AIrar'llar\IrvtlJ (cleHTp 

- a6conrorHatr BeJruquHa)) Ir paBJrl{qrrbr,\.
TI'IIIOB IIaCeJIeIIIIfl nIOIyT MeII.trTLCfl B AOBOJIrIIO [rl{pORux trpeAeJIax. Baxrrr.r

79



ynaSaTb B cBfSr{ c 3Trltrr1 qTo r{ccJreAotsarilrc A6ra curr4eTCJrr'cTts)rQf o Tor'r, qTo,
rro-Brrlltrr,lor\ry, llce SBesAbrr c M, nple --t-- tn1 u rraxoAsrr{rrecrr crrpaBa or rrraRrrori
IIocJIeAollal'eJIbIIOCTII, .rIBJLflIoTc.fI B Toi,i u.itn LtHor:i CTeletrrr lccTarlnorraplr,rrrrr
[16], nitn-re]{ xapaltrep IrecralIllouap}Iocrrr }rel{flercrr B orrerrl, rxrlpo6rrx rrlle-
/teJrax lrpr,r uepexoAe or oArroi.i o6nacri,r Ar{arpar{r{ri x ;1p5r16ii.

3nr:a4rr runa p Bonr,uioro flca, lruerorql,re tstro.rrHe onlle/{cxeHrrr,rii xaparircp
r{ecTaI{I{oIIapHoCrTI{, paOITOJIaIaIOTCfl IIa npaI,iHe yBI{orr yllaCTr{e Arrar.Jlar\rrr6r
(cfi0nrp 

- a6colrorHafl Der[qr,rHa). H]lorre roro, cyqccrByroqr,re BaBr,lcurroc-
'ut{ rre[{Ay cBerrnrocrbro r.r Eooel(rrrBrroii rerrrepal'ypoit c ognoii cropontr n
;l.rrlruoii [epr,roAa c 4pyroi,i ,rtsJrrrrorc.E rroqrlr (pyunqr,ronaJrrrrrr,r]\rrr, 3ro snn.s-
o't0fl, IIa IIaIU ]i3lJIflA, OIpeAeJIeIIHLII\I CBIIAeTeJIbCTIIOII B IIOIILBy nlleAIIOJIOEte-
Urrfl o crpo|ocrr,r rr oilpeAeJleHlrocrr.I ycJlonraii, Heo6xoAr,mrr,rx A"rTrr Bo3Hr,.rItHo-
IrtlHI,If{ rI)uIr,c&{I{r:i AJra 0Tol o rl,rrla BBea/I.

/l"rrx urclllq palrlrr,rx cnertrpaJrr,rrbrx rtJraccoB rt rracrorrqerry Bper{eHrr pac-
o(tttralro ABe I{oIIHpcrtlbrx oroJrroqr.roHHblx r\roAeJrr,I Can4u4ina-IIIaapqnur.nr,4a
l13l ir'feii.rrepa [74, 75]. flepna.a ]roAeJrb paooqrlrarra AJrrr ilBeaA c rracca[{lr
I -6 fia uro, no-Br{Ar{r,ro},ry, }recHoJlbno l\{eHBrrre, qetrr AJIr{ BReBA runa p

Eonuutoro IIca. V rrocJre/{Irlrx, ecJrI,I cyArrrE rro rrx 6onouerpnuecnr.rM cBerr{-
rrocr.aNr, rraocr,r i(oJrlr{Hr,r BartJrrorrarrrcrr B npeAeJrax 5-15!l?a, O4uaHo naue-
crBeHHO ilroli{Ho orleHr{Trr xapaHTep DBorrrcqr,rr,r aneag B0-85 lr upuueplrrri.i
iropflAori BllerfeHr,r aRoJrroqr,rrr BBeBA Tr,rfla p Bonr,moro flca r,r c [oMotq],m
rlrofleJrr,r [13], 0norroqr{orr}rafl rroAerrb Ter,inepa paccqr,rraHa AJr.fi r{accr,rBHbrx
rJrlcatr( c r{accar{rr nop.rrAna 10 rl?o t14].

Ha cfur. 5 upune4enbr 0r]oJrrortrlroH]rbre nprIBr,Ie 4,na o6nacur Ar,rarparrrrbr
,l[1ro1 ,1g'114,41, B&Hr{r{fletr,ror"r Br]eBAaMu rr.rla p Bonr,ruoro flca. Crnourrrafi .Trr{rrrrri

o IleprrlI{airL}IBIrIu qeprorrHatlr{, coorBercrByroqrr}Il,r fioAri"rlaccall B, - <<nlrnltn
.rry,rrerJolo BospacTaD. flyllrtTlrpuarl Jrr,rrrrrfl ^.- BepxHr{,fl r,parrr,rqa r"rarnor,i
lIoc.rIeAoBaTCJrbI{ocTIr. cUernrrll,I Itpy)fiHaNIr{ I{aI'IeceFrbI oTAeJrLI.il,Ie 3Be3Ar,I
'r'rrrra p Bo;rr,nror'<-l flca. 3ona, Bar.rr,rlraer{arr rocJreAoBareJrr,rrocrbro arl.rx BBcBA,

'o rpaHIIrICIIa /{ByNLfl iirrprrxotbrrrrl JII{rruflrrl,r. Cn;rorunrre }r(lIp}rbIe JrI,IHIrI,r

1-3 - ailoJrIoqI,rolIItI{e I(prrBbre, paccqr.rraHrrr,re corJracrro lroAei{rr Teii"uepa [151,
'roIIItIIe JruHI,ru 7a-3ct - upI,rMepHr,re oBoJrroqllor{Hlre rrprItsble paccrrrrrau-
rrr,re rro xroAeJrrr Calr4r.rgnra - Ilhapqur{Jrb,(& I13].

Sno,,rioqr,ronllrire rI) Tn r-opnrrr4x BRe3II, ABIIfaloxrr{xcr{ rrir [rrarpa]{r{0 (cirL}rirI)

ir6co.nro'rttaa lleJlrrqrrrra) or ((Jrtr4lrr.{rl HyleBoro noBpacra)) BrpaBo BBepx, rrepc-

coHaior rrocJr(I(oBalcJll,rrocrl, 3BC3ll rDlta p Eo.nruoro llca up[uepr{o 11oA ]ipfr-
\rr,r\r \rr',rlolr. CouLacuo r\roAo,rilr [13], arclr4r,r 'rlna p Eo,rrr,uoro IIca, Duo.nu.r-

Il,llOHlrlll):r1 C)T ("rlllllllIl ll\'itoliOl'O IIOBPaCTa) iIO I4X COBp0l\lellftOl'0 IIOJlOiIiCllllrl ,

. .()Jrxil],I 6r,t;rtt uaneutirL r{x l,I1ro1 lta- 1"t,0. flo t\roi(e.rru 'l'cirnelta [15] i)Trr

lr r]03lIrJ i{o,Tlir{Irr;I 6r,r.nrt uaucnr{TL, I,Ix l/l 6o1 tta-)i| ,lt\ .

I-l crro'i'opr,re llcByJrbrarr{ pacrrcroo rro N{oAerlr Ter,irepa [15] auo.uroqrro]I-
rrr,rx riprrBr,rx 1-3, illloxo/lFrrr(r,Ix rrepeB o6a nonqa rr cepeArrrry rra6lroqae,rroir
rrooircAoBareJrLHocrrrruua p Eorr,ruoro flca, upuueA0rrbr ts'ra6r. 3. B cro.u6qax
t -6 uprruol\trrcrr coorBercrBerrrro: rrorrep aBorrrorlrrolrnoiii: rtprrBor,i na {rrr. 5;
otrei{TpilJrr]rrr,rrYr n,nacc, 0oorBercrRyroqui,i Ha.raJrbr{oit Toalr(c DBoJrIoqtloII}toii
xplrnoii; Ber[qr,rrra r{Bucrrerrrrrr M,,n, ttprt orJoJrroUlrorrrroM rrepcxol(c sBei]/{br 01'

(r.[Llrrrrr,r HyJrer]o|o BoBpacra)) It rrocre/IoBareJIL,Iiocrn BBeBI TrrIIa B Eonr,rtroIo

t0



Ta6.nrqa 3

1

2

80,0
Il0, 5

Bl,2

n'L

-0,55
-0, 60

-0, 55

2,8. 106

7,3. 100

1 ,8. 107

1 ,9. 105

3,5.10'
1,1.10'i

15

21

16

llca; apeua 7 enonroqr,ru or ((Jrr4Hr,rrt HyJreBoro Boapacra) Ao BepxHeft rpaHr{qbr
rJraBrrofi [ocJreAoBareJrbHocrr4; Bpe^,r.fr A7',upe6rrnaHIrfl BBesAbr B craArrr4 trepe-
x,reErrocTr{ ruua p Bonr,ruoro flca, a [peAeJlax rroJrocbl, orpaHuqeHHofi rurplt-
xoBr,rMlr lrulltrflNl\L Ea sur. 5; ornourenue T K LT.

(Dur. 5. Vsaoron Ar{arpaMMbr il16o1, lg 7r6q, 4m areeg Og,5-B5,0
IrIaHHaa clrJrornuarr Jrr{HI4E - (rr'rar'ra HyreBoro BoapacraD. Ilynnrupnaa Jrr.{Hrltr -Depxurlr rpaulrqar:rassoii fiocJ]eAoBarelrhr{ocru. Cnernrre Hpy?ftHr{ Me}fiAyAByMfiInrprr-
xoBr,rMr.I Jrr,rHrrEMr4 - [ocJreAoBareJrhHocrb BBesn rr,rna p Borr,uoto IIca. ItpuBEre ,-3
it ]a - 30 - BBorroquorrHbre rryTrr 3Be3A, paccqr,rTaHHbre no MoAeJrr,r Teftrepa [15]

r.r CaEAr,rAil{a - Illeapllmunrla [18] coorBercrBeHHo

Illntepecno oueHr{Tr, orHoirreur{e qrrcJra lfg BBeB[ B rnasuoft rrocJre4oBa-
TeJrr,Hocrr4 B crrenrpailbr-roM r4Hl'epBaJre 80,5-82,5 Bo BceM o6teue lanan-
rr4Kr4 n npr4MepHoMy rrucily NB 3Be3[ rr4ila p Bonr,rroro flca s roN,r }Ite
o6t,erre, TaH HaH B cJryqae npaBr{Jrbgocrr{ rpeAJroxteHnoft HaMr{ cxeMbr aBo-
Jrrorlr4r{ 3Be3A rrara p EolHuoro flca 4onutuo ua6nro4atLcfl npr4MepHoe paBerr-
,crRo oruouevr.rft TlLl' a NoiYu,
6 tr{as. }t[,brMcr{. o6cepBar., ToN{ XXt g1

hl' '8ot



rlucno 1VB (-1,3-2,3.105) oqeneuo Har{r Ha ocHoBe pegyJllraron pa6o-

rn fI. I- Illnzpenr,lrau 1171, riuctrTo A/B (-8.103) 6srno oqeHeuo HalItr c ro-
Morqsrc aficrparroJlflIll{tr, flo qplcry EBBecrHbIx BBeBA rl{na p Eonruroro flca e

onpecrrrocr.rrx Conuqa BHyrpI{ c{eprr paAl{ycoM 500 rzc. r{racno .l[B BoBMo]n-

llo HecxoJrllto BaullrfieHo, TaH HaH, uo scefi Bepo.flTEtocTl{, B oxpecTHocr.sx

Connqa lrar[ r{BBecrHbr lle Bce BBeBArI DToro rl,lrla.
Cpeguee orHomeHne I'/LT ua ta6n. 3 panuo EpL{MepHo 17. BeJru'rruu

cpeAHero OrHoltreHr{.fl Ns//[B uo paBrI4qHbIlvI BaptraHraM oqeHKlll A-n saHilroce-

HLr B npeAeJrax or t5 go 30.
flporegennrre Bbrme pacrrerr,r Moryr cJrylnl4Tl,; HecMoTp.rI Ha rlx oTHocr{TeJrB

Hyro HerorrrlocrFT I(O0BeHHbIL rIOATBeplr{AeHI4eM rrpeAloJlo}r(eHr{.fl o roM? qro

Hecraqr{ouapHble BBeBArI rr{ra p Eolruoro flca upoxoggr cefisac uepes {aay
neycrofiuuaocrLl, AJrI{TeJIrrHocrb Horopoft [pr{trepHo n 20 paa Kopoqe BpeMeHn

npe6rrnauna area4 B1-82 n upege.nax rnasuoft rrocJregoBareJrr,Hocrr{. Vaocrn
ra6nro4aelrol:l nocne4oBareJlbllocrl{ BBeBA :rr.rna p Bo.nruroro flca Moxer roso-
pr{Tr,, Bo-rrepBbrx, o KparnoBpeMeunocrrr upe6r,rnannfl sBeBA n arofi cra4l{u
neyc:roli.rurocrtrr. lrl Bo-BTopl;rx, o crporoft olpeAeJreHuocrlr ycJroBraft, neo6xo-

lr{Mr,rx AJrtI BOBI{trKrrOBeHI{E rlyJrboar{r{ft .

flpuruepuaa laparJreJlr,Hocrr rlocJreAoBareJ]EHocrrr SBeBA rlrua p Borr,-
rnoro flca (([r{}rlrr,r HyJreBoro BoBpacra)) u o6nleuy HarrpaBJreHrrro rJraBHoir.

IIOCJIQAOBaTeJILHOCTI4 MOII{0T CBILAOT0JIbCTBOBaTE' O TOtr{, IITO SBOBAbI' paCIIOJIa-

ramrqr{ecfl oefiqac }rJrrr pacrroJraraBrtrr{ecff par{ee rra (JIr{IrIdtt HyJreBoro BoBpacra)'

B rrpeAeJrax clexTpaJrr,Hbrx HJraccoB or 80,0 Ao 8712, a Boar{o}fiIro' rr B He-

cnoJrbno 6otee mupoxr,rx lpeAeJrax, AoJr]nHEr rrpoxoArrrb B rlpoqecce cnoerl,

aBoJrroqr{r{ qepes craAplro 3Be3A rtrrra p Eonlmoro flca.
flpuuunrr paaJrr{ul{fl reoperuqecxl4x I4 al\'Irupuqecnux xoa$SlrqneuroB p'

yt p' B BaBr4cI{ilIOCT.flx (IIepIIoA-cIIeKTp) tr ([epIIOA-cBeTIIt\IocTbD [JIfl STitX

3Be3A MOIyT, Ha Earlr BBrJI-fl[, 3ar(JrrcqaTr,cfl B cJreAyrou{enr.

flpu upuuepHoM pacqere Br{Aa reoperrrqecnrrx BaR[ctraIoctefi rlerx4y crrertr-

pOM rr cBeTI4MOCTbIo BBeBA :runa p EorrmOrO fICa, c O4nOli cTOpOHbI, LI [epI{O-

AoM r{x [epeMe]rnocrr{ -c gpyrofi, Rnaay z Cane4or [4]vcxoqun I,I, B rracrrrocrtr{,.

rr3 AByx rrpe[rloJroflteuufi, Hotoprre, eoo6nle roBop-fl, l{oryr or(aaarbc.fl He-

Bepr{brur{ IIpIIn{eHIITeJIbHo It STolvly TIIIIy 3BeBA. Anropr,r AolycnaII4, qTo

BlryrpeHIIIoIo crpyltTypy BBeBA ruua B Eonuuoro flca uotxno rpeAcraBl{rl}

o4uop ognoft lro[e Jrbro Haytraura u rrro arrl BBeBAr,r fl B Jrfl Iorcfl roMo Jrorr4rrHbrMu,

Merrgy reI,I JIeIHo BIlAerbua {2r.4 m 5,IIro sBeBAbI trana p Bonrmoro flca,.

ecJrn OHrr aBoJrrorlr4rorlupyloT 6ea nOrepn Maccbr a 6ea uepeMelullBaHllfl OT'

((Jrtr{Hr{u HyJIeBoI.o Bo3pacra), y1r{e He 6yqyt o6ragarn o4nopo4noft crpyl(-
rypoir, a AoJllnrlbr uMerl, [Sorepr[uqecnl'Ie EApa c r{accaMu nopa4ra 10-
120/o or Bcefi Maccbr sBeBAbr 1121. Itpolre toro, [Jrfl BBeBA rr{rra p Bolrr-
1aoro flca B paaruqublx yqacrnax r{x [ocJreAoBareJrr,Hocrrr Bpe]\{fl aBoJrroqrrtr

Ux OT (JIIIHI{I{ uynenorci BoapacraD saMerlIo paaJlllqaerc.fl - or 2'106 go

2.107 nq Ha JreBoM u rrpaBorf Horrqax trocJreAoBareJrlHocrl{. B csere sroro'

MOII1HO IIOCTaBI{TL IIOA BOtrpOC saH0HIIOcTt, IIpIIMeHeI{U.s H IOoJIeAOBaTeJI],HOCTII'

BBeBA Trr[a p Bonrrroro flca ror{oJrorl{qecHux upeo6paaonaur'rft.

}Ia srrroe[aJro]r(euHoro oqeBtrAflo, rtTo AaJrblreftmee, 6onee o6ctorlrelrErroe'

llayqeurle scex croftcrB rrepeMer{Hbrx BBeBA rnua p Eonnmoro flca 6y4er r{}Ierb.
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6omuroe Buaqenrre AJrfl
3Be3A.

paapa6o'rxlr rpo6reurr DBoJrroq?rrr roprrrr{x

Ocrronnr,TmI,I BaAaqarII,I n DToxr rrarrpaB"rrerrr,rlr c na6nro4arelrlrofi Torrxr,r

SIleHIIrl I\IOIyT flRI,rTbCfr, Il qaCTHOCTI{:

1. Cuequanrrlrble rrJlal-Ior{eprrrrle rrorlcltl,r HoBErx rJpeAcraBrrreneiil uepel,ren-
HLIX 38034 u,rna B Eo,nruroro Ilca c norronluro SorooreHrpnqecnux rra6nrogen[it
nore6anr,rr,l 6necna r4 crrer{Tpot pa{[.recH].rx orrpeAe.qeHui,i rtone6anr,rft nyue-
Bl;Ix cHopocreli anca4 ll Hnaccos cBerrrrrocrpr iI-IV B crrexrpaJrrrr.rorr rrnTep-
Barle If0,5-B3,0. Tartoc rrqarerrrrlroe LrccrreAoBarrr.re BBeBI{ 6nr,rntalirulrx
on]lecrrrocreii noc",re4oBareJtE,rrocrt{ arrrx BscrBA r{a Arrarpar{N,re (clenrp -
a6colrrotrra-rl BeJrI,IqI{Ha)) npar,ine Ra}rir{o AJrtrAa,rrrrlleliurero yrorrHcHlrrr IlLrpur{br
r{ rrporu}fieIr}rocrr{ IrocJIeAoIrareJIbrtocrI,I l}BeBA DToro rrlrra, Iran{e.rarou{efic.g
no rlr{erourdxrcrr Aau}rbn{({nr. 4). Itpoue roro, Bair{Ha rrpoBepxa rra ncpcMeu-
IIOCTL BCex 3BCBA, iiOIIaAaIOllUIx R IlpeAe.rIbl IIOJIOCbI, aaUr,rUaeUOt",r Ha [IlaIpaNI-
r\Ic (clelirp - a6conroruan BeJrr{qrrrraD rrocJreAonareJrDrrocr6ro BBeBA Trrla
p Borr,uoro lIca ($ur.4), r. c. no cyqccrnv rrpoBepna Arrfl BBeBA eroro rurra
frpaBrrJra, aHaJrorr{rr}rolo npanr{Jry M. Illt:apqurr.rJrrrAa AJr.rr BBoBA rrana RR
Jfupu R rrrapoBr,rx crrorJJrerrr,rflx,

2. Cnentpo$ororl,retpnuecr(r,re HoJrrrrrecl Berrrrlre ofil]eAeJrenu.s a6co;nrotrrrtx
se[tr{qurr r,r clenrpaJr];Hr,rx r{JraccoB n crporo ognopol4uoii cr{crenre I{rrr yroar-
Herrr,rfl rroJror{eHrrfl orAeJrr,rrr,rx BB0BA Tr,rla p Eonrruoro LIca rra Arrarpa}rlre
(clel{Tp - adcorrotHarr BeJrllqurra) r.r AJrtr AaJrblrei.inrero yrorrrreEr{fl BaBr.rcr{-

uocrcii, ([epr,roA-crrenrp) u (neptroA - a6conloural BeJ]r,rqrrrraD.

3. ltleo6xo4lrlro rlrtraleJrbrroo cncxrpo(rorolrerpr,r.recnoc trtsyarerrrrc rrBrre-
Her{r,rr"r B TeqeHr,re rrepl,roAa I4HTeI{cI,rBrroc,rer,i rr ItolirypoB nr,rrrr.ri.i R cITCItrpax
err.lx BBoBA no crrenrpor.parrr{an,r c sbrcortoi,r gLrcucpcr,leir.

4. C reopetn.recrtoti Toalnl,r Bpenrr.fl rleo6xo4lrlto ganrrrei,iruee r,rccJre4oBarrrre

xallarirclla [e]lexre]rrrocrr,r rr nocrpoerrlre tryJrr,caq]rourr,rx uoTlenci,i A.rrfl arrrx
BRo3A I{, ItpO}Ie TOI'O, Irsytlelrlre Bo3}roirirrrix IryTer"r SBoJrrollrLI lopflrrr4x N{ac-

cr,ruHrrrx 3ReBI( c Nraccarrn nopflArra 5-1srlto.
j\{ai,i, 1958 i'.
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-,\ I{ ;\ i\ B Il II tI HAYTI CCCP

,I 3BECTULfl. nPbrMCHOm AOTPOOII 3I[EIECnOtrt OBCEPBATOPI4 lI
ToM xXI, 1959 r.

SKCIIEPmMEHTA JILHOE OIPEIEJIEHI4E CIIJI OCq[JIJIfl TOPOB

AJrJr JIrlHr4Iz Pb I rr 4057 I{ 36$ A
rr coAEP)f(AHmE cBI{HqA B ATMOCOEPE COJIHIIA

I. OIIPEIEJIEHI4E SHArIEHI4IrI f
IIO JII{HI4flM I,ISJIytIEHIdfl B IIOJIOM I(ATOAE

M. 3. Xom,ttoo

trila nalrepeuuft or:uocu eJlbrrLrx urrrerrcr4Brrocreft uranufi r{BJIyqeEr,IE B troJroM riaroile
B Ar E He oupegereEbr clrrlrr ocqrrJllrsropoB nlrlrrft Pb I 14057 L (l :0,921-0,36) z L
3683 A (l : 0,43;[0,17). Cuua ocqrrrlJrgropa Ar.s pe3oEancnot rlrEutr Pb I ).2833 A upu-
EEra rro Suruepy [tt] paouofi 0,6*0,1, Hafi4eno, sro s Ar ulrrerrcuBuocrfi flltsuft uora-
,r(eEur oaMotrorJrou{enrreM. B He npr.r rofiax, MerrLmrlx +O nlA, caMo[ofJrorqeulleorcyr-
crByeT,.

AN EXPERIMENTAL DETERMINATION Otr' TilE OSCILLATOR SIRENGTHS
OF THE Pb I LINES ).}.4057 AND 3683 A ANO THE LEAD ABUNDANCE IN THE
SOLAR ATMOSPHERE.- I. THE DETERMINATION OF THE I VALUES FROM
THE INTENSITY OF THE EMISSION LINES IN A HOLLOW CATHODE, by A)
M. Z, Khokhloa.- Tine oscillator strengihs of the Pb I lines ), 4057 A (l: 0,92+0,36
and ).3683 AU:0,43t0,17) were determined from measurementsof the relative inten-
sities of emission lines in a hollow cathode filled with Ar and He. The oscillator strength
given by Engler [11] for the resonance Pb I line ). 2833 A and equal to 0,6;[0,1 was
adopted. I[ was found that in Ar the line intensities are distorted by selfabsorption. In
He selfabsorption is absent for currents less than 40 mA.

BBEAEHIIE

flpuno4uunre B Jlr{reparype AaHEbre AJLfl coAepmaHr{fl cBr{Hr{a B arrvroc$epe

Connqa BaMerr{o pacxoAfircfl IvIe}r{Ay co6ofr-- Ws ra6n. I nu4uo, qro Arfl BeJrIr-

snurr Ig 1t/GI)//f(Pb) paanuuur Aocrrrralor 1,37 (Peccerr [1], VssornR [3])
AJr.r[ orHoclrTeJrbHoro o1uilufl Pb a rpyuue MeraJrJroB pacxo]r(Aerrrltfl r{e MeHbme

u saMeTHO rrpeBqcxoAflT o6brrrHo tlpr{Hr4Mael.Iyrc BeluarrrHy HeToqHocTr{ olpe-
fleJleHr{fl o6atug, SJIeMeHTOB.

Ouenu4no, uro olpeAerreHrrfl olntus Pb HyxiAalorc.s r trepecMorpe.

Heo6xo4nmocrr [epeotrpe4e Jrenufl o6vtus. cBrrHrla uo[qep(rrBaercfl B

pa6ore Al B. CenepHoro [6] uo onpe4errerrrrrc olwrvtfl. roprrfl ua Co;ruqe. Zrvre-

roquecfl orleHntr coAeprnaHrra Pb upr,reog.flr K Berr{rrune //(Th)/I/(Pb) < - 0,01
(ruuoro Melrbme roro ffie orHorleHr{rr Arrfl Seru;rr,r Ii (Th)/.^i(Pb)-1)'
qTo Mo}IteT [peAcTaBI{T}, SHarluTeJrbrrblfi r4rrTepec c Kocr\{oroHuqecHoft Torrrttl
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BpeHtr.fr. flpu etoll ynaBarro, rrTo IrocnoJrr)ny Hocrirol.oHnarocHoe o6r,scnerute

aroro {arra cBflBaHo c 6onr,mr.rur{ TpyAr{ocrRmz, 6onee ecrecrBelrHo Irocra-
Br4Tr, rrog corrlref{r,re r,r}rercr{r{ec.Fr AarrHr,re uo o6rrlrro Pb u T]r,

Ta6;nuqa 1.

5,5
5,5
3,7
1t,58
3,92

I4a 4anur,rx, [pr.rBeAeurrrrrx B ra5n. 1, opr,rfrruaJrbrrrr\{]r .aBJrflrorcfl orpe-
AeJrerrrrrr Pecce,na [1] u Yuao;rrla [3]. Bce ocrarr,Hbre AaHHbre npeAcraBJrflror
co6oi.t ry rrJrrr rrHylo ltoM6r.rlraql,Irc Drr4x orlpeAeJreHl,rf,I. flplrno4uur,re Blraqe-

rrr.r.rl BaBr{cflT, ecrecrBerruo, or rrprrHr.rrraerrbrx BrraseHlrit o6untrn aJleMerrroB,

c noropbrr\{rr cpaBr'rrrBaeTcfl olxrne Pb, nanprrlrep - H, Ca, Fe, B Ta6rHr{e
rrprrBeAelrDr Aaulrr,re ltnaaca [7] n Crpeurpeua [Bl l(Jrrr Ca u Fe.

Pasrfi.rue oqerron Pecccra lr Vneonrga 4ra Pb cBrrBaFro c rrcrroJlbgoBarruex,r

crrJrr,Ho orrrrqarcquxcrr BHaqeHuii cnn ocqr,rJrJrrrropos. Ecilr,r B cxer\{e Pecce.lra

I - l, ro Vnaonr,4, ocHoBr,rBa.flcL rra flpaBr,rJre cyr{rlr rr reoperl{rrecnux pacserax
orr{ocrrreJrbrrbrx rrrrreHclrnuocreir 4.rra na6opa [epexoAoB p2- ps uo ttorrqony
r,r IIJopr.nu [9], nplrxoAr,rr B npcArrorro]r{eHrarr (J, J)-cnaan H f (Pb) =(2+-5) ><

x l0-2.
Teope'rr.ruecxne pacqerrr a6co.nrorlrbrx BrJaqeHuit I g;l.a rfl)r{eJrr;rx DJrerlreH-

ros o6rrsno r{aJro HaAe}rturr. rlro r{acaerc.fl rrpeArroJrome}rr{.fl o (J, J) - cRtllrr,
To ero 6o,ree oupaBAaHo, rax I{aH pacnoJroir{eHr4e rep}roR r non$nr;rpaqr{flx
p'tt ps BHaqr,rreJrbr{o 6,rurnre H cilyqaro (J, J)-, ueu (2,,S)-cB.salr. Bce rre l.r

SAeCb BO3I{OEi}rbr SHaqI,rTeJIblrble OTCTynlreHr.l.fi OT TeOpeTllrreCI{EX anaSeUr,li,'i

oTHOCr.rreJrbnr,rx f, Iranpr{rrep, }rB-3a BoSrr}rqarcrqero Aelicrnr.ra cocrogunfi nc
BxoA.Erqrrx n xou$urypatluto pz ,t ps Lr Apynrrx [pr{qr4ri.

tr4a sr,ruer.raJrolr{eHHoro cJreAyer, qro yrorrneuwe o6atun Pb upexr4e ncero
cB.rraaHo c [oilyqenr,reu 6oree ]raAe]r{HErx r:ua.renrafi | p,tn rlruuir Pb l. Peurerrnro

aroro Borrpoca r{ rrocBflrr{erra }racro.sqafl pa6ora. Moxer or(&B&Tr,cfr rarr}rre
cyqecTBeHllr,ru 6o"uee Torrrroe orrpeAeJrer{ue aI{BI,rIraJIe}rTIrbIx mI{pI,IrI nnullii
Pb s cneHrpe Connqa u y.rer r{oAeJrrr conHe.JHor? arlroc(repsr, qro npoBeAe}ro

no oropoli qacrl,r pa6orur.

.s 1. I4CnOJIbSOBAIIIIII I'AsPflAHOii TPvtsHU C IIO,ILIM I(ATOI(Oili
IUIfl OIIPDIIIJIIIHIIfl OTI{OCI4TtsJIbIILIX /'IJIfl Pb I

flpu oupe4cJrorrrrr{ o6rlnr.rl Pb u Peccer [1] n Vlraorr4 [3] ucuo.nreo-
BarLlrpr{Jrllrrr{r{ Pb I I). 4057,815, 3739,946 u 3683,487 A c r.rnrericlrB}Iocrrr\Iltr

Peccer l1),1C29
Peccer 12i,1938
Vnaonr,x [3]
Iprncrerin [1r]

Annep [5]
I{raac [7]
Crpeurpeu [8]

/l ,B
3,8
J,L\)

5,55
5,54
5,7

3,76
4,86
4,79
4,88

{0,3
9,31
8,93

19,3
9 

'tn7

6,0
6,0
5,77
5,44
4,68
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tr{cro'rnuri
!_ N(Ir)
'" /v(ca)

- iv(H)
'' iv 1l'e)

,Y(I1)
'" N(r'b)

,. lv(Ca)
'" N(pb) 1g ryq.)

N(Pb)
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EE IIOKASAIIbI

ro rnnarle Poynau4a (-2) n (-3). Tpu Ap),r'ne JTIIHI,IIT Pl-r ue nata;rola Poy-
ran4a-),).3671,50, 3639,58 t 3572,73 A uc,nnocrrro nellexpr,rrn 6o;ree cunr-
IrbrMrr JrrrHl{gn{rl r,r Lre Moryr 6lrrr ltcnonbsoBarrbr.

B 1956 r. Surnep [11] ro xreroAy fro.rrHoro [orJ]orr\crulfl B aror{Hoxr ryqne
Ealtrer AJIrr peBoHaucrroft .rr,rrrr,rrrr Pb I ), 2833 A I :0,6 l- 0,1, 3ro c;,1lsgr'-
Berrllo yllpoqaer saAarIlr oirpcAeJlelrtra f co;rne.rrrr,rx lrrnr.rii lrb I, cao4a ee

H OIIpeAeJIeII[IO OTTOCIITeJILHbIX I{HTeHCI4B-

Hocreft r.wttrfr" B EaAJrex(atr{r{lr o6paeonr
nrr6pauuorr r{croqurxe noa6yxt4eulrr cfiefi-
rpa cBtrHua

B pacc$rarpr4BaeMoM cilyqae ygo6uo
BOCrrOJrbSOBarrro.s TaH HasbrBaeMOfi paSpEA-

nofi rpy6Hor,1 c no,nrrM r(aroAor\f.
flo.rr,rft r(aroA 6rrn nrr6pan raa cJreAyro-

rlux coo6pa)fieHr{fi. Ilpex4e ncero o6parrna-
c.fl H cxeMe repr,roB nou{urypaqzft p' rE ps
Pb I (Srr. 1). ,(na 4a,nruefiruero cyrqecr-
BeIIHO, rIrO peBOHaHCHafi IIu]fI!:fl. I 2833 A U

ilaqfirr ), 4tJ57 A rrMeror o6rqnft repxuufi
ypoBerrb. 3ro yc:rpau.fler oArry ltB rpyArro-
c'reft B otrpeAeJrenrrr.{ f -ueo6xoAl(Mocrb
Torrgoro {unclrponaurrfi Terrfleparypbr BoB-

6yxr4enua B lrcrorrlrrlne nos6yrx4eul{s cfiex-
Tpa. C nssectHrrlfr4 orpaur,rqeH[EMlr aro
rrprrMerrrrl,ro rr H rrape Jrrrrrl4fi ).).2833 u 3683 A,
BepxHr{e ypoBHlr r(oropbrx paBrnqarorc.fi
BceroHa 0,04 eo. flpu 4ocrarorruo Bblconux

AaB Jlelrr{_flx, KorAa qlrcJlo Tyrtratr{r{x coyAape-
rurfi nperocxoAr{T qlrcJlo [epexoAoB c r4B-

JryrreHuerI, SaceJleErrocTr4 arrlx yponneft c

AocrarouHofi rosnocrrro 6y4yr olpeAeJr.nrb-
cfl vrx craTucrIIIIecH]rMr[ Beca]!fit. Ecrr ry-
ruaqlre croJrnrroBerrr{fl HeAocraroqno aSSex-

TI{Br1r,I, SaCeJIe}IHOCUT 6y4yr SaBI{ceTL I(pOlIe TOIO r4 OT BeilI{rrUHbI Ce.IeH[ft
noa6ym4enun yponueft pssP, 't psBPo.

Bce me BaAaqa ocraerc.E err{e AocraroqHo cfloxtHoft. PaccnarpunaeMble
Jrurruu r{Meror Hr4B(opacloJrox(errrrhre Hr{}riHr{e ypoBHr,r lr 6naro4ap.rl aroMy
n cnnrnoft crerreur{ rroABep}r(eHhr caMorrorJrou{eur{ro.

,{nunrr BoJIH cpaBrnrBae}rbrx .rrn:rrwft paBrlrqarcTc.s 6onee rreM Ha 7200 A,
qTo sacTaBilfieT yq4TLIBaTb Crrer(TpaJrbrryro qyBcTBurelbHocTb arrrlapaTypbr.

Arg ycrparreHrr.E BJrrr.frrrr{.fl caMorrorJrorrleurrfi treo6xoAr.rMo BoB6yAurb
ctremTp c Mr4ur{MaJlr,Hbrlvr Koilr4rrecrBoM Pb n paapn4HoN,r rrpoMe}fiyrxe. 0touy
ycJloBrrro KaH paB tr yAoBJrerBop.rrer paapflAua.fi rpy6na c rroJrbrM KaroAoM,

o6rr.rrro trcnoJrEsyeMafr. Arrfi noa6ynrgeuufl clenrpoB He6orbrlux KoillrqecrB
r{ccileAyeMoro BeqecrBa, a rar(E(e AJr.fi r{ccJreAosauufi cBepxrolrnoft ctpyrtyprr,
trpr.r noropr,rx yrulrpeurre nuuufr. Ba cser caMorrorJroqeHrr.rl HeAorrycuruo. llc-
troJrr,BoBaHr4e paSprrAa B rroJroM HaToAe cBflsaHo c HeHoTopoft neoupeAeueu-

pb

b,
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IIOCTLI0 Ii y(iJlOllUrIX BO36ylr{/{eHI,I.tr, rITO, OAIIIIJ{O, I{aIt BLIIJTe OTMCtIeIIO, B Ilalrexl
cJTyrrae rre 14rpaer 6onr,uroli ponr,r.

Cyrqecruerublrl tIBJlflerctr raI()Iie Ir ro o6croareJrrJcrlo, rrro paBpflArrax rpy6-
Ha C IIOJILIII 1{aTOAOI'I fIOllBOJI.fleT Jlel']tO, II1]OCI]LIM IISnIeIIeIllIC,\I CIIJILI ]laSp,CAHOIO
TOna peI.yJII4pOBaT6 B trrl'IpOHI,IX [i]eAeJrax HO]il\eHrpar{r,rm }rccJreAyeltoro Ber.rle-
'cTBa B paBpt{lIIIoxl flpOrIeiItyTItC. 3rO IIor]IJoJIr,lT B AairLrreiimerr flOcrpor{Trr rreno-
topr,ri.i aIIaJror xpr,rnoii poora I,I Tenr calrr{rr yrlecTr, tsJlrlrrFrue ca[rouo.uJrorqeflr{.fl,

Cxeuatn.rccrir,l ycrpoficrno llairpfl11noi.i rpy6rtu c rroJrbrxr narol.lorr noriaBario
tru $rrr. 2. fIpr.r rrcl(oropIJX yoJroBrrrr rrpaI(Tr,rqecnrr ]l0e cBerrerrrre cocpeAoiro-

{ilrr. 2. Partpn,lrran 'r'py6ira c rroJTr,rrI naroAou (cx.elra)

qr{BaeTc.fi B}ryTpr4 r{r4JIrIHApr{qecHoro r(aToAa; .EpKocTb cBeqeHrI.E rrprr gToM

crrJrr,Ho yBer[qtrBaercr. flpnnox(e]rHoe H paBpfiAnoft rpy6xe Eatrp.flrr(enrle
cocpeAoroqrlBaerc.fi s6rruelr rroBcpxHocrrr HaroAa (xarogroe rragenr,re), a Ha

ocr{ r(aroAa BosHr{Raer rrJrasMa c BbrcoHoft aJrer(TpoEEoft <remeparypoft))
(Syrrrqur pactrpeAeJIeHr[g Mo]r(er orrlrrralrr,cg or MaHcBeJrJroBcnoft r(B-Ba

Halurrrafi rpyrrtrbr 6r,rc:rprrx aneHrponoe).
Tpy6xa BalroJrrr.fiercfi nrrgprublM raaoM. B eanucuMocrtr or AaBJreHrrfl raBa

I( CIIJILI paBp.fIAHOrO TOHa BeIuqI{Ha KaTOAIIOTO traAeHllt.fl Mo?I(eT uBMeH.flTbC.E.

flonorrur:enrrrbre r{or{br rruepruore raaa, ycnopffficb B alexTpurrecnoM rroJre

y r(aroAa, 6orrr6ap4upyror rroBepxuocrr. HaroAa r{ pactrEur.sror ero, qro llc-
rroJrbsyerc.fl AJrf BBeAeHIrfl r4ccJre[yeMofo BeqecrBa B paBpfiAHrrfi npouemyron.
B sameu cryqae Karo4 6rrn neroronnen ue Pb.

Itonusecrso pacrrbrJreuHoro BeqecrBa BaBrrcrrr or cr.rJrbr paap.flAuoro roxa
rrpuMeprro :o/2 Ats 6om,uux ror(oB (o6.nacm, anoMaJrbnoro paapflAa) w xI
.qJrrr MaJrbrx ronoB (o6nacrr HopMaJrr,Eoro rJrerou{ero paapffAa). Pacunr.nenue
SaBIICIIT, I(pOMe TOrO, OT MaCCbI TOIIOB paC[LIJIffIOqeIO raBa, qTO AaeT AO-
.rroJrHr,rTeJIbHbre BoSr\,rolnHocTr,r peryJrrrpoBaHr{.rr AaBJrerrrf.fi IIapoB r{ccJreAye-

MOIO BeqecTBa. TaH, Ar pacnr,rnrer: 6ofir,mraucrso Berr{ecTB StraqrrTeJrBHo

aueprr4qHefi, areM He,
flyrenr oxJra)r{Aeur{.fl ftaroAa }'rox(Ho [B6ex{arb HerrocpeAcrBeuuoro uctrape-

IrI{E MaTepIIaJIa HaTOAa, I-Ie}I{eJIaTeJIbHOIO B HaItre}I Cfiyqae.
B c.nyuae o6brsHo rrpriMen.EeMoro AJr.E olpeAeJreur4rr orrrocr{Te;rr,rrlrx f

nyloBofo paspflAa BaAarra l{cHilroqeHufl. BiluflIJvlfl. caMolorJrorqeErlE 3Haqrl-
TeJrbEo 6o.nee rpyArra. IIpz MaJrbrx coAepffiarrlrflx Pb B aJreHTpoAax
MolnHo ox(rrAarb crrJrbHoro 6reu4raponaulrs cra6r,rx JruHr{ft Pb 6onee cunr-
rrbrarrl JrrrHuaur Fe, Cu lr gp.

flpra rcnonbaoBaHrrlr tIororo HaroAa Mo)r(Ho Aolvrrr,cfi troJrnoro orcyrcrBr4fl
MerxamtrIux lrarurft MeraJrJIoB. Pacur,rnxrorqrae raerr Ar u He o6;ragarot

3i

ll cnefrmpoelot!
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cpaBHrlTeJrbHo 6eArrr,rrr ctreRTporr 11 BosMolHHocTb 6JreHAr,rpoBaHr{.fr J[rur{fi Ph
BHaqrITeJrr,Ho aleHr,rne. Sro rrarragrro BrrArro rrs ra6n.2, n noroporYr npr,rne4en

crrrcox 6;nlr;'nafirulrx K Jrr{Hr{rrr,r Pb i). 2833, 3683 t 4057 A lnuui,r Fe, Cu,
Ar n He, a rar(E{e nr,rneitnas Aucflepcrr.a r{ctroJrE,Byerroro crexrpolpa(ra-

Ta6nuqa 2

L"" I r,r,';;";B- 
l,rr**r,,. I 

ot:titll'  luesrlHOQ
lltlttll lAiun

283 1 , 562

2832,436
2833,069
2833, i00
2833,40
2835,46
2835, 5

3683,058
3683,472
3683,616
3684, ltz
3684,672
3684,930

4056,7
/t057 ,346
4057 ,820
4058,229

I
300

500-R

40

100

200
300

J

300
t2

8

20
2000R

80

l'rroltrr-
lIae'rcfI
n [i7]

ru,), /

-8,5

-{1 ,5

Fe

Fe

Pb
Fe

Fe
Fe
Ar

Fe
Pb
Fe
Fe
Cu
Cu

Cu
Fe
Pb
Fe

Tlauepeuua cr{Jr ocqr{JrJrflTopoB pflAa Jrr{Hr{fi csuHqa BbrtroJlHeur,r HeAaBIlo

A.nnenou u AcaaAoM 172, 73)* a AyIe c lreAI{},IMI4 aJIeI(rpoAaMu. I/Ia fla-

uepenuft f ue11oroptrx xopo111o rrccJleAoBaHur,rx luuufi [13] uafiAeso, trro

Oura6Xa UBMepeHI,Ifi He [IeH],IIe, seM 0,3 B JIOrapU{NIe BeJITIqIIIIbI. ,{rn rr-
1r(eJrblx eJIeMeHToB ulna Pb BoBl,ro)fiHa AotroJrHrrreJlr,Ha.fl cucreMarusecHa-rl

om[6Ha tropflA1a 0,4 n rorapusrue BeJrr4qrrr{br. Tlurepecuo, uro IJIE pe-

BOuaHcHbIX IIItr;IIfi Hel(oropblx aJIeMeHroB (Al, Cu I,I Ap.) trpaBlrJlbtrble

Buarrerufl I ,e MofJII{ 6r,rtr troilyqeHbl Aa)fie B npeAe'Ilax yI{aBaHIIoft

TOuHOCTu. BCe ArO IIOATBep)fiAaeT BLICI(aBaHHbIe BrIIIIe COO6parfienu.fl O

rpyAHocTfix yqeTa caMotrourorqeHr{fl B Tafioro poAa rlsMepeHlrEx.

s 2.! aHCIEPITMEHTAJIbHAff yCTAHOBT(A

P a a p s A H a .n r p y 6 n a. Itoucrpynqr{fl paapaAllofi tpy6xu troxa-

BaHa rra {ur.3. Oxnaxrgaeubre BoAoft HaroA -/ r'r auo4 2 paage;renlr Sap$o-
poBErlvr r{BoJlrrropoM 3. Banyylrnoe yurloruerll{e Mecr crbrr(oB ocynlecrBJrfiJrocb

peal{IIoBLIMI4 IIpoHJIaAI(aIlu 4. Buytpu rpy6Hu IIoI{eqaJIcfi cBI'IHqoBbIfi qII-

Jrr{HAp 5, cnyrxranmufi co6crseH}Io KaroAoM.

Pa6oquft IaB I{B 6annoua (Ar r,rnu He) .repea peAyltrop rl{Iorl},qarlilft nate-

HareJrb rrorlaAaJl B paBpfiAHyIo rpy6xy, orr{yAa rrelpepblBr{o oTHaqIlBaJICf

* Pa6otrl trorrBrrJrucb B trerrarrr, rtorla Hacroflqan pa6ota B ocIroBHoM 6rr*a yxe aa-

HOEqeEa.
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RaHyyMHOi{ yOrarroBnor,i, cocrorlBrrreii us Hacooa [peIIBapr.lTerbrtoto pa3pa]ric-
fln.s BH-461 n nncoxoBaltyvrlHoro uacoca MM-/t0. ,I[arnerure Hor{rpoJrrrpo-
BaIOCIT Tepl[Onapr]bIlI r\I&HOI[0TpO],I,

flpc4uapureJrbrro cr4crer{a ornaarrrnaJracL Ao AaBJreHr.rfl -10-'tn.+t 
pr. cr.

3arcrr tlr,rxoArroe AaBirer{r.ro na 6a;r,uoue ycrar.raBJJr,rBaJrocb 
-l ,5 arnn, C no-

lIOtqLrc IIaTeItaTeJI.fl, a TaItiHe I{ilt\IOIIeHUeXI CHOpOCTI,I OTHaTII{II ntOtrtrrO 6r,UO
pel'yJrl,lpoBarb /{aBJIelrIIe B paBprt/Uior,l rpy6rte. Pa6o.ree AaBJreHr{e cocraBJrrrJro

Dnr. 3. Iiouctpynqraa paapxguofi rpy6nu

-'
-(1 - 10)10-'z ltrnt, pr. cr. r4 rrpeBocxoArrJro AaBJreHfie rrprrMecefr trpr4MepHo,

n 102-103 paa. ,(ouonnureJrbuarr oqucrxa raaoB He trporrBBoAr.rJracr. Han-
6onee nexeJrareJrbur,rr,r oraBaJrocb trptrcyrcrBlre Ee6orb[I4x ltoflr4qecrn rra-
poB BoAbr upu pa6ore c Ar u aaora B oryuae He,

OuruqecHafi cxeMa ycralroBnr{. Cuenrpnr paBpflAa {o-
rorpa$upoBaJlllcb c troi\{orqbro aBronoJrJrunrar{r4onuoro cilexrporpaSa ttCA-1.
(Donycnoe paccro.firrr{e upu6opa 1,7-1 ,9 Jfi, B BaBucuMocrr{ or tr. ,(ucuepcr{rr'
npr.r6opa Ar.fl cryqafl HBaprtreBori olrrrr{r{ trprrrBeAerra s ra6r. 2. flln ocBerr{errrfi'
rr{eJlr r{ctroJrbaoBaJracb rpexJrrrHBoBaff cr4creMa Ly L2, Z, ({nr. 4). Jlnnaa
.L, crpout uao6paxeurre r{croqrrtrHa B rrJrocnocrrr JrrrHBtr L, c:r'alx<eHnofi Ha6o-
pou 4ua$parM, rroaBoJr.fircqr{x BbrAeJrflrr, cBeqeurre paailuqnbrx Borr paBpflAa,

,19
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14 B CJryqae rreo6xOAlII\{OCrI4 ypaBHIIBaTL I'IHTeHOIIBHOCTI{ paBII4qHl,Ix uCTorI-

HtrnOB. Jluuea L, C:^potru lIaO6paxreuI,te JIIIIIaLI Z, r.ra rqenu, a JII'IHBa l, uoug-

rqeHrrafi rrelocpeAorBerrrro Ha rqcJlr{, cTporIT l{3o6paH{elllre gnatfparl{ JIIlrIsbr

-L, n nlocriocrl,I ItoJtJruN,taropa, o6ecneqltnafl et'o npaRI{JrbHoe aaIroJrIIeHIre.

L-____ __-)

@:,z.r. 4, Ontrtsecras cxeMa ycralroBnll'

Lr, L2, L', -L4- ruEBLI, S - Iqerb, If - [pu3Ma crlenrpol'paoa, D-Arda@parMa, luf-
rrpl{aMa r[oJrHoro BltyrperrEero orpa}fieEr{f ,I3 [,raBlreEoro fiBapqa, IrI{ - 

pa3pflEHafl

rpy6Ha, C - cnetrp, JIC - 
Jraufia cpaBEeul{fi

flpuaiua TI9JIHOIO BIIyTpeIIEeIO OTpaII(SHII.E IIB UJIaBJISHOTO l(Bapqa IIos-

,BoJr.fiJra IIOtrepeMeHI{O r16lyqaTb cnegTp pasptlAa fi aTaJIoIIHOft nauunr cpae-

rrelrr{.fl. B qactra oIIbIroB trpIIsMa IIeytrorpe6JlrlJlacb. Barux crryqasx paBpflAuafl

Tpy66a I{ JIaMla cpaBEeHIIfl IIocJIeAoBareJIbHo IIoMetrIaJIIIcb trepeA l21r:soft L;'
Mapnr,r uHTeI{cr{BHocTtr BtreqarbrBaJlrrcb c troMorqblo AeB.TlTl{cryrreHqaToro

rrJrarunoBoro ua r(Baprle ocJra6rrreJlfl rr pryTuoft rratvltrbr [Ptt s peffir{Me IIo-

cTofl HHoro Tona, CTvrregrlaTbrrl ocJla6utelr, f patr{yupoB a Jrcfl Ha l\{rrKp oSoToMeTpe

MO-2 c uor{orqbro Ha6opa {u.nr,rpor AJrfl pryrEofi nartur,r. Peaylr,tarrr rpa-

[yrrpoBr(r,r corJracyrurc.fi c saBoAcntrMl{ AaHHbrMrr [JIfl I 3100 ra 4586 A'
IIpu rpa4yupoBr(e EraJrorrHofr JraMrrr,r r4 B HeHOrOpbIx IIsMepeHI{fx c pa'B=

p.EflEoft rpy66oft Arrfl rrocrpoeurrfl xapanrep]IcrrlrlecH.oft HpI4Bofi r'rcronrao-
.BaJrC.fl MSTOA pacgupeHtrfi q,eJII4, TaK RaK 3TO I/tCItJIrcqaJIO OmI{6Htr, CBfiBaII-

HbIe C IpaAytrpOBItOft OC.ra6UreJI.g, HeAocrar6algo paBIloMeplIoII\( ocBelqegtrelrl

qeJrrr II e$seKtaiura [pofiBJreHEfi'

I{ena 4e,re:gIvlfl n xoA MIIItpoMeTpa n{eJII{ 6bIJIII [poHOIIrpoJII{poBaHbI c

rroMoqLrc HoMlaparop a I[SA-}. Hynr,-uyunr onpeAeJlfiIcfl o6bIrIEbII\{ ctro-

.oo6oM rro pacxpr,rTr{ro trLeJrlt rreBaB}rcra}ro OT aTI{X ?tSMepeHl[ft. flprt racuollao-
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BaHrrr,r ulrprrH rI{eJrIr, 6onr,runx 0,025,u,.u,, xapaHTepl,rcrrrrrecHarr fiJlr,lBafl x{ol.Jra

6r,r'rr, uoctpoelra AocrarorIIIo rorruo,
14ccne4yervrr,rii cuentp, cuexTp ata;rorruoli JIar{[Er cpar]He]rr,rfl r,r Nraprr]r

,iloqepHelrrrx $otorpa$r{poRaJrrrcb c oAlroii rI ror"L-Fie altcrro3r{qr.refi ,-.-4 ulru,
D r a r o rr H Dr r"r r,r c r o rr H r{ rt. B ltaqecrBe iircrorrurlxa rrerrpepr,rR-

rroro cueHTpa r\.rbr uocrroJrbBoBaJrr{cr, crrcqnaJrr,Iro rrporpaAyprponalrnor,l ronr,r[pa-
mosofi tauuoii HaI{aJrtrBaHl,rrr c HBapr{eBr;Ir{ oltrlol{ Ir cnrlpaJrlrlofi Hr.rrr,Io.

Tlanectno, r{To B Bl,i/{ulror,r o6uacr[ u3.lryrlcnl'Ie nonsc[pauosbrx raMu Srlaa-
fio n rrBryqeHr,rm sepr.roro reJra c rrcnoropoii relrneparypor"r, pannoii qne,r.oroli

Terlrrepar]rllc rauirlr 7'u. O4uano arrrrr iJHaLreIII4erI IJeIrocpeACTueHrJo rreJrr,B.fl

BoctroJrbBoBarrrcrr B r,rrrrepecyrorrlei,i rrac oS.rracur crrcnrlla 2800- 4100 A.
I(rs t;orrr,r[palra, rrBJryr{arcuUe cuoi,lctna ]toroporo AoRoJrbrro xopouro

rrISyqcHLI, RO31\,IOiHe11 C,ne4\zrOrqr,rrYr rryTb orrpeAeJreIILlrI c[eHTpaJlblroto paolp0-
AeJrenrlfl LIBJIyrrelrrlfr. Ec.lur nrtporrerpllarccltu orrpe[eJr.rrrr, frl]ItocrrryLo reNrne-
paryplr JIal,Itrbr, To, rIoJrbByflcr, coor]re1g1p1r161qr4trlr ta6ltl.rurJnru Aarrr{rrr}{4
(rraripnuep [14J), rro?:rrrro orlpelleJTr,rrr, riar{ r[r]eroRyro, rar{ u. r,rcruunyro 7,,
lenueparypy nonr{parva. Srran 7',, r,r na.ny.ralreJrr,H)rIo cnoco6rrocrr, nolr,t[panra u

BaRr'Icl,Ir\,Iocrr,r or rcr{[eparypL] r{ AJrr4Frbr noJlnr,r - e1,, 11"4), riox{rro rraiirr.r pac-
i[peAeJrerrrre Drleprr{rr B crre(rJ)e J]a,\rrrl,r A.r.r.fl r.rrr.tcpcc)/rcx{ero T{a0 rrrrTepllaJra

IIJIII}I BOJIII.

It conta;renl,Iro, ETo'r' rrlrrb rre fipuMe]ruNr r{elocpel(cruerrrro ri JraNrnau oo

cnl{JlaJrr,rrbrnf]r Hr,rT.flNrL.I, ltaH Italt c[upaJ]Erra.a Hl{,rrr He I,.rlreeT e4}rrroii ,rpltocT-
noii teuueparypr,r 4ln nceir r,lBJry{arcrqcii uonepxrrocru (apHocrrrarr reMuepa-
Tlypa Dlryrpenner.'r rroRepxrrocrr,r BrrrltoB BLrl]re, rret\r lrapy}I{Hoii) .

Cte4yet ralt irte r,rrrer6 B BrrAy, rrro [Jr.fl pa6orrr n y.nr,'rpa(rlrolerc rpe6y-
Iorcfl IlLICoHI,le Tel{[epar5.prt W, n]lrr noTopr,rx napal{cupbr Jratrrllil r\loryT Ir3-
illollrrrbc.fi co Bpexfellenr, Tar. rrro rrolter lrorpc6oBarloir rrepl{oAuqecl{afi lpa-
IyrlpoBI{a JraN{Irbr no 6o;rcc cra6r.rnr,lrolr}/ r.rcrorrrrlrrny.

R xa.recr:ne rartoro oraJroIrIIoro rlcrorIo.IIItiI r{}l LrcrroJIrrBoBaJIl{ BTopyIo
t{.lt{cBul)rrcct{ B rrarneM pacrrop.tr]rrenur,r no"rrr,r[pax{or]yrc Jraxrly c HBalll[eDL,rM
oltHolt rr urocrori rrlrrrrro (6arr4-lanlia), npor.Jla/1{\rilpoBailrr}rro rr]lr,r ARyx
l.]Hauclll{flx clrJrbr rona, o6ccue.rlrsarcqllx AoctrlTorJrryrc coxpalrirocrrr xapar(-
'Iep.rICTIIIt JIalIlIT,I, IIa IIIIpOxIerpr,r.reCrtOii yOTarrOBlte.na6Cllraropttl.r lJr,lCOHI,IX

'reMrleparYil lJcecoroauoro rra\rarno-IrccJloI(oua,fcJtTrcItot o I.rHcrIr4'r-vl'n rlerllo-
,)ror'r{i,r (BHtaI4U; x.

'1'a6Lrr.rrl:r 3

),(A)
? rplrocrHafl npr.r roHe HaHaJra

10,ti5 r- a 10,i15? a 9,112 a

6856

6487

6000
5504,

5208
4806

2082,68"K
2096 ,09
21 16 ,88
2138,40
2144,68
2155,86

2084, 10"K

2t19,68
2139,04
2150,07
2160,76

1876,5"K
1886,6
1903,3
1920,4
t931,2
1939, 5

* florrrayrocs crr] raeM lIcHpeHHe no6.naro4aprrrJ corpyAErIlton.na6oparopun A. FI. fop-
AoBa I4 3. A. Jlanury aa nro6eeno [peAocraBireurryro BoaMo]r{Eocr6 r,rctroJrbaoBarr rrrrpo-
verpuqecxyro ycrarroBny na6oparoprr rt rroMonlb, or{aaarrnyro ilprr aroM.
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flupouerpuqecxafl ycraHoBra BHI4I4M IIoBBoJIEeT floilyql4rl sHaqenu.ml

flprrocrrrort reMrreparyplr ucroqHr,rxa AJLa rrlecrr{ AJrr{E BoJrH (ta6n. 3; 4na
pfAa Ha6JIIoAeHuft AJLfl rona 10,857 a coorBercrBylor AByM HeBaBucIIMbIIrt

pfiAaru tra6flroAeutrft npu rroBropuoft ycrauoBr(e Jra]vIrIbI Ea oflrrlqecnylo cHaMbID

rr xapaRreplrsylor rqfuuoctr rpaAyr4poBrul).
flonyueuuue AaHHLre Molr{Ho ucrroJrbBoBarb Arr.s olpeAeJreHuf r{crunHofr.

1,1 qBeroBoft reMtreparyp BoJlb(bpaMa.

E(pureprelr [pmvreHr,rMocr[ n uaryarareJrlo rroH.flTr{.rl qBeroBofi TeMtreparyp},l

B HeHOTOpOM trHTepBaIIe IUII{H BOJIH MO}I{eT, HaI( USBeCTHO, Cily}I(trTb IIp.sMO-'

nrneftsocrt BaBI{cIrMocrw LfT^: /(I) B roM }I(e IlHrepBaJIe AJIIIH BOJI}I (cu.,i

Harrpr{Mep? [t5l), a EMeHHo AoJI?r(Ho 6blrh

I lT ":117ulconst 
.).. (r )

Hafigeunnte [o npIrBeAeHHoMy ypaBHeHulo r{ AaHIIIIM Ta6n. 3 uero4om

HauMeEbIrrr4X I(BaAparOB BHarIeHu.E 7,, upzoe4eHbl B flepBoft CrpOHe ra6l. 4-

Ta6rur\a 4

? qtseroBaH rrp]I ToI{e HaI{aila
IIauHile ra6ir. 3

o0pa0o1'aHbI 10,857a I o,nz"

flo ruero4y EatrMeEB-

rrr{x EBaApaToB

IIo {opuyre (2)
flo ra6fl[qsbrM anar]e-

ErrEM AIIE W lL4) u
3rraqeutrfiM T, ta
ra6n. 3

2348.K
2358

2348

2130"K
2t12

2077

Cpegnee aPlrr!,verz-
qecHoe 2351t6 2i0ij+15

Merog o6pa6orHu Aalrlrbrr, nprru.ErBrfi no BHI4I4M',e, Cocronr B l,IciloIlb-

3OBaHrlr4 {opuynlt

7q(i1, i2): T lln-L i).2 (2)
L l)'1T :rr-t l)'zT zn

F,rn 4-x rap ArrtrH BoIrH (4006-60004, 5204-6487 A, 5504-6856A u
4806-6856 A) u ycpegueHEr noryqer{Hr,rx BHaqeHr.,rfi 7'o (aropax crpor(a T. .6x.4).

[tporue roro, Bllaqeuraa 7o uotxuo 6bulo Eaplrz, olpeAeJII{B no AaHHblM ra61' 3

BuarreHllfl T^ I.ta ).:6650A u nocuom,BoBaBlIltrcb BareM ra6JII{rIaMr4 cBoficrB'

BoJrb*paMa [14].
CO1OCTaSIeHI{g [aIIHbIx Ta6.rL 4 noenO1fleT SIISEI{TI,' B HaI(OE Mepe MbI

AeftcrBI{TeJILHo IIMeeM AeJIO c usrIyqeHueM qtrcror.6 BoJIbQpaMa. ftar m,qno, uMeeT

MeCTo AOcraToqHO yAOBJreTBopI{reJILHoe CoI'IacIIe,B OCo6eHHoCtr Ann 1:10 ,857 A.

Ann oupegeneuzx ?, Heo6xoAuMo cHoBa Bogrr6Jrbs6Barbc.fl ra6JrtrqaMtr

cBoficrB nom,{parua [14] . IIpu 3ro]I Mo]I{IIo flcxoAl,Irb ilu;6o vr} IIafiAeHI'IbIx

anaqeuprfi I'u, tw6o HerlocpetrcrBeuuo ve 7'^ (6650A), qro ucxJlloqaer Bce

o,



:IIpolIelI(yroqHLIe pacqersl (Ta6t. 5). Bnpouervr Nm I:L0,857 a
Tl{qecrtE coBIIaAaIoT.

Tlmercrquecn B irrlrepaType AaHHbre orrrocr{reJrrHo E1y trJlfl.
pacxoAflrcfl, oAHaHO AJrfl tllrrepecyroqero Hac uHTepBa.rra AJrrrH
Jrrrqrur He .rlpeBocxop,rr 7% ,

Ta6nlrqa 5

IIaii;1crro

? ucrllHHafl xpII Tofie
EAI{ AJIA

fO,SlZ c 
I

AairH6re rlJlar{-

\t necxonrro
BOJ]II 3TI'I PAB.

IIo ,/ qneroaoft
IIo 7 rpnocr-
laofrL ll4l

2283'K

2280

2058"K

2028

.Jfalrua co ctrrrpaJlbHofi Eurr,ro, r,rcrroJrbayeMa.rr B AaJrlueftureu l{Jrrr clefiT-
ipaJlbl{ort H.aJIrr6poBItI4 anlaparypbr, cpaBurrBaJracr, c araJrorruofi JraMrrofi {oro-
rpa{uuecnu. Cuert:rpr,r o6eux ,raMrr rrocJreAoBarerrr,Ho {ororpacfupoua,rncr,
'c oAHoft I,I roft ffie axcrroaurlrreft upu paBJrrrrrHbrx rxr{pr{Hax uleJrr[ crrexrporpadra
,or 0,025 go 0,400 nu, Ero rroaBoJr.f,er olpeAeJrr{Tb cuexrpo$oroN{erpuqecnr.rft
rrpaAr{errT paccMaTpr,rBaeM},rx IIcToqHuKoB Apyr orr.rocr{TeJrr,uo 4pyra. ,(efi-
,crBI{TeJrbrIo, trocno.rlrlty Beilr4rr[Ha sr? orreHb cJra6o BaBr{cr{T or 7, Beflu.ruua
1g t/1, AoJrlnHa lrateliuo BaBr{cerb or:1/}., arro corJracyerc.E c peayJrbrafaMri
Br(c[ep]'rMerrroB ({r, . 5, Hpr{Ba.E 1) .

Ta6rulra 6

0rt rocirrc:rlnar

;A, A

2833

3ri83
4057

6asE-nauna f:
:10,857 o; e^, uo

. 
LIL]

1"

44,2
l2g,g

cnflparr,I'Ioii
(I:4,6 a)

JIaMIIa CO CnupaILHOii
Hr.rrbro (I:4,6 a) B

0oHarbHot nJrocHocrrr
ITCA-1

1,u,,, 
"o

I 
uumro

I
27 ,l
68, 0

dLtI" dat'

Ittlt * tI1 '

I
67

234

Pacrpegeneutre ulrrelrcr4Brrocrr{ Jlaivrtrbr co cdrrpaJrbHoft HIITLIO n 6an4-
Jra[Itrbr IrpuBeAelro B Ta6JI. 6..(na Jra[Itrbl co cnupaJrbuoft Hurbro rrpr{BoArrrcrr
TaHx(e pactrpeAeJlerltre rrHrerrcl[Bllocrrt n {oxatruoft urocnocru cuexrporpadta
c yqeroM rrsMeHeHr{fl BAoJrb crrer(rpa Arrc[epcr,rrr u soxycnoro paccrorrHrrff
npr{6opa.

flonrrraeucfl oqeurlrb rorrgocrb loilyqeuubrx B Ta6Jr. 6 ana.reHuft. Toq-
.rrocrb otrpeAeJreHrrfl. Til g,ilfl rona 10,857 a cocraB.Trfler 

-0,40/0. tr4a sopruymr
Bnna narT4eu:

(3)

r+e a:(crlT)(1/)'r-7/)'r)x5 upn ),1:2833 A, \2:4057 A v cr:!,432
c,M,'epa1yc. v.rurrrsa.fl r{erorrHocrb set.r 7o/o u rte yqreHuoe pauee fiofJrotr{eHrre
B ot(otrIxe araJroEl{oft Jra}lubl, rITo IlplrBoAnr K Aorronnutenrnofi orun6ne
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u 0,5-0,70/0, Arfl cyMMapHofi our.r6x[ rlprt rlcrroJrr,BoBaHtrrtr{ 6aug-nalrurr
HafiAeM 3,5-4%. (Dororpa$I4secna.fi rpaAyr,rpoBna JraMrrbr Br{ocrrr AouoJr*.
Hr.rreJlbgyro omIa6Hy - 4-50/o ,

Taxunr o6paaolr, cyMtvlapHafi oruu6Ka rrprr flctroJrrBoBaHIrII JraMrrbr co'
cuupa.nruoft Hr4rbro cocraBJlfler or(oJlo 8-9% [pII cpaBr{eHtrrl r{rrreHcusuocrefr'
Ha rpaurrr{ax rrrrepBana 2833-4057 A.

rq I,l tt

@ur. 5. Ipagyrponna JraMtr rranaJltrBarrrafl

7 - JIaMrIa co curEpa.nrnoft Hr.rTEro rro 6aHE-raMle, 2 - 6aH,[-JIaMIIa [pII TOHe HaHaJIa

9,112a to rofi?Ire OaHE-raMne fiprr rofie naHaJra 10,857 a. PasHBle sHaqHu OTHOCETCfl

ft paBHHM ceprlnM Ea6rroAeuut

Ha4emnocrb trptrrr;rroro lreroAa rrprrB.Eamr{ JraMrrbr co cul4paJrbnofi Hurr,ro'

H 6aHA-ilaMIIe, a TeM caMbIM I{ TOqHOCTr [oilyqeguofi IpaAytrpOBRtr I\'IO]I{HO

6rrnO uponepl{rb I4 HetrOCpeAcTBeHrrO. }tan ssrme yKaBaIIo, 6aup-nauua 6ura
trporpaAyr{poBaHa rrpr{ [Byx Br{aqeHtrflx roHa - 10,857 u 9,712 a. floarony
MO?*(EO 6rr,rO {otorpa{rauecrlr cpaBIIIlTb OAIrH peX(IlM c ApyII{M, aHaIOIuqIIO'

ToMy, I(aH 3TO 6bUIO CAeJTaHO npII cpaBHerlur{ AByX pasHr'rx JraMrr'

3anzcuMoctr lg 1(?r)/I(Tr) ot l/tr, rAe /(?nr) u I(Tr) coorBercrByror

roxaM 10,857 T.9,112 0, rpI{BeAeHa Ha {uI. 5 (npunax 2) . flprrt'ro'rznefiuoctr,

BaBrrcrlMocrv lg I(Tr)/f (Tr): l(1"/),) xopouo co6rroAaercn'.
Cpanunrr ,*rauutre IIBeroBLrx reMtreparyp npr roxax 10,857 w 9,7L2a

Mo)rtHo, BocrroJIbSoBaBIIrrc6 cooTHoIIIeHI{eM

W r€r)llg,) : (6,22.10u/I u"un) (117,- llTr), (4t

cJreAyroqr,rM ua $opuyrrr Braua. 3ro rrre oOOTHoIIIeHI{e MO?IIEO I{c[oJIr,BOBaTb

14- Arrg cpaBgerrtrfl trcrIIHHbIx reMllepa'ryp nom,tlpaua, [oCItoJIBIty e17 [JIE'

BoilbQpalv;a cna6o BaBlrcr{r ot, tr r 7. [pltuzua.fl tro ra6JI. 4v.5T4: 2351oK

D. Ty1 :2281 ,5' K, uafiAeu 1'r\2:2082'K fr Trz:2038oK, sro xopoilo co-

I'Jlacyercrr. c pacqerHblMl4 sHaqeHIr'rIM'I A"rrfl roHa 9,112 a' llurepecuo or:n'le-

TETL, rrTO gr(C[eptrMeHTaJII,HO HafiAeHHLIe 3Harlelltr.fl 6.rfme BCel.O R paoqeT-

HbrM,. [oryqerrHbrM EB BHaqeHfiir apxocruofi revrueparypbl fl,Jrfl I:6650 Auo,

ra6ilurlaM cBoficrB nonr{rpaua.
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S 3.: CI4JILI OCIIIJIJITITOPOB JII4HI4III CBIIHUA
u 4057 I{ 3683 A

Ars olpeAeJreur{fl orHocldreJlbHblx raureHcl,rsuocrefi xunwtr. cBIaHIIa

),).2833,3683 u 4057 A 6nnuucnonr,BoBanr,I crel(rprr paaprAa B rIoJIor\{ HaroAe

(xaro4 raa Pb) s Ar u He, uoryueurlrle rpr{ paaprrAHbrx roltax 1,5-150 na
s Ar u 3-110 tta B cilyttae IIe.

Ha {rr. 6 m 7 upegcraBJleHr,r lrlrHpo{ororpaNlr{hl y.racrxoB crrenrpoB paa-

pn4a a6nuar{ paccr{arpr{BaeMbrx trlrnvfr. Pb. Bra4no, qro B cryqae Ar rarlreH-

crrBHocTI{ nunr,rr,1 cBr,rHr{a 6oJIrme IrrrTeHcrrBHocrefi lurlraft pacurrnrroEeI.o'
raaa. O6parrroe coorr-roureHrre I{Meer Mecro B clyqae reJII4fl, cro corracyerc.E
c l,rensrueft pacrrbrJrflrorqeft cuoco6nocrbro reJrr{fl rro cpaBHe]rr[ro c aprouo]I.

flpu lra.nr,rx roHax, HpoMe .r'mr.uit Ar, He u Pb, uomno ua6nro4arr, [o.EBJre-

r{r4e B ctrenTpe .nnrurft upnnreceft, B ocuosnoM ETo MoJre(yJrflprrbre rroflocbl
rr4Aponcr.IJra I{ aBoTa.

flonocr,r rrrAponcr{Jra 6o.nee unrencr{Bubl rrprl paap.flAe B aproHe. Peao-
HaHcHaE Jrrrlrrl.rr cBr{Hr{a 2833 A pacrroJro}r(eHa cpelrr nunurt rroJrocbr rrrApor{cr{Jra
2811 A, Henocpe4crBerrHoe rrepenpbrrr{e lruHrrv. cBI{Hr{a xaxofi-nu6o rmr:otefr

rroJroclr npr{ Dro}r orcyrcrByer. 9ro ora4uo r{B upraBoArrrrbrx Ha {ur. 6 rfrrxpo-

{ororpaum paapflAa B aproue rrpr4 roxax 30, 3 lr 0,3 "u,a. B nepnou cryqae
r{rrreHcrrBHocrn rr.rulrfi cBI{Hqa }ruoro 6onrrue rarrreHcr{B}rocrrl rloJrocbr 29ll A
OH, ran rrro iluHuu rroJrocbr na {o:rouracrr{rrne He BbrrtrJrrr. flpu rone n 3 .u,a

r{}rreHcrrBuocrr{ cpaBurrMbr, a ilpr{ ToRe 0 rB .u,a rrHTer{crrBHocrr, ;runnfi Pb

)r)fie Muoro Merrbrrre r{HTeHcI{BHocru nn:uuit rroJrocbr. flpu arou cyn{ecrBerr}ro,
rrro r{a Mecre Jrr4}rrrn 2833 A ue ua6rroAaercfl JruHr{r{ rroJrocrr gaueruoit ran-

Tencr{Br{ocru. Eonee uogpo6uoe paccMorpeHrre aHaJrorrrqHbrx clexTporpar\{M
rroHaBaJro, qro trpt,I Tol{ax, 6dnr,mlrx 3 ,v,a, xrox<no coBepmenrro He cqrlrarbcfl
c Boar{o?ltrrr,ru 6rengrapoBarruerr peaouaHcnofr. trwwum cBrruqa 2833 A Jru}rr{fl-
Nrrr rroJrocbr rr{,r(poncr{Jra 2811 A. trllcnonr,aosar{r4e ror(oB, Meubrrrr4x 1,5 ,wa,

)rlHe Irer{eJrecoo6paauo.
B cnyuae He uonoca 29tt A OH enas[reJrbrro Meuee r4urer{ctr{BHa, qeM

e Ar u 6.nen4uponaHpre Jrrlrrrrrd cBr{Hr[a 2833 A orcyrcrByer trpr{ Bcex r{orroJrr,-

ayel,rbrx n pa6ore roxax. C 4pyrofi cropor{br B cflyqae He 6onee r{rrreHcr{Bubr

rroJloclil nropoii troJrolr{I{TeJlruofi cncrel4l;r. aBora, rrro B Heltoropr,Ix cflvrraflx
rrptr MaJrrrx romax BacraBJrfier orltaBarr,c.E or o6pa6orxv ilmtrurr cBr.rHrla 4057 L,
pacnoJro)r{eHHofi B6ruBu Kaura rroJrocbr (0,3) nropor,i uoromrareJrr,rioft crrcre-
nr,r N, (I :4059 A).

Errno uonyrreHo rarx{e Hecr(oJrr,Ho crrenrporpaMr\f npr{ rlc[oJrr,BoBaHrrr4 B

nasecTBe pacrrhrJrrrroqelo rasa BoAopoAa. oAuaHo B SToM cryqae pacrrbrJreHne

oBI4r{I{a CTOJrr, HeB}Iaqtr{TeJrr,HO, rrTO CTaHOB.flTC.E rreO6XOArrMLi I\IHOtOqaCOIrbre

aHcIIoSr4l{ur4.

Illupuua tr{eJrrr ctrexrporpa$a nnr6upanacr, pannofi nsrr{ Hopr,raJrr,Hr,rlr,
.mo o6ecreqrrnaJro yRepelrHoe SorouerpupoBaHr{e nnrluft. Illepexprrrue Jrr{:

nrr:ii 2833,069 A Pb I n 2833,5 A A. upn aroli en{e orcyrcrBoBarro.
Ha nam4yro [racrr{rrHy Sorolpa$npoaa.lacr cepr{.fl onenrpoB paap.flAa

B rroJroNr HaroAe [pr4 pa3fluqEbrx Tonax, HecHoJrbno ctreHTpoB cpaB[eHr1.E JraM-

rrbl HaHaJIlIBaIrrrfl npr{ paSIl4qrrrilx rrrEprrrHax q,eJIII tr cfienTp ptyrnofi JIaMTTEI

rrepea cryfien.rarbrft ocna6rlrenr. flpu rurrpfirre qeJrrr 01075 na,t.
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Our. 6. NlnnpotlotorpaMMbr ctrenrpa ['b I

a - yrraorolr cfiei{rpa s6alrgs 2833 A npu roHe 30 na, 6 - To E{e upr roue 3 .rra,

[\*

li

ll

l[



\r[ |ss B
\$

t=
AFiOR

*[^
3 N*

lq
tsNON

Onr,7. MuHpo([otorpaMMbr crleflrpa Pb I B troJroM RaroAe B IIo

r, - yrracroli cneHrpa Dorusu 2833 A, 6 - uoflu:u 3683 u 4057 A

It
32 \(5! ooCi AaR o-

I



I

-FL<

I

ca

llttt&&.= &
s

B trOiroM rtaroAe B Ar
rO fi{e rIpI4 irofte 0,3 iuet o ro il{e Boflu3rr 3683 A, a - To me nouzaa 40bZ A

7 t4uo. I(plrucx. oocepBar., roM xxl



Cuexrprr o6pa6arurnaJrrrcb lra ur.rnpo{oronrerpe M(D-2. Arrn Haln4oii nit

IlaccMaTpr{BaeMr,rx AJrr.rr{ BoJrH cTporrJracb cBo.fr xapaHTepr4cTnqecna.s HpI{Baa,
no roropofi rrllreHcr4BHoctr rlruuii Pb I cpannuBaJraob c r{HTe}rcrrBHocrrro He-

npepr,rBnoro cler{Tpa s rorl ,fie AJrrrHe BoJrHr,r. Haiigenuoe pa}ree paclpeAeJre-
Hr{e IrHTeHcIrBrIocrI4 B }IenpepbrBrrorr clexTpe rroaBoJl.rrer nepefirlr n orlrocr,r-
TeJIr,HbrM r{HTeI{oI{Br-rocrEI\{ JII{I{rrr,i Pb I.

IJe6raroupuflrl{oe pacrrpeAeJrelrlle r.r}rreHcrrBHocrlr B }reflpepr,rnrror{ crcnr-
pe Jrar{nbl Har(aJIITBaHI{fl B yJrr,Tpadxto,rere [prrBoArrT I{ AolroJrFrr{Tetr,nrru So-
Tolrerp[qecnr{Nr rpyAr-rocrnrl. Mrr cpaay orr{aBaJrr{cB or HerrocpeAcrBerrHoro
cpaBlIeHI{fl .nuunft 2833 u 4057 A (ornomenlre r{rrreHcr.rBrrocreit B r.rerpepr;rB-

Hor{ clenrpe - 234) u orpaHr{qr,rBaJrr{cb cpaBuenr.reM nap nunlrfi 2833-4683 A
u 4057-3683 A (oruortrerrrle r{Hrcrrcr,rBrrocr.eft coornercrBeHrro 67 r 3,5).

Lrlrlreucrrnnocrrr HerrpepbrBHoro clel{Tpa r.r .rrnnur,i Pb I ypanur{BaJrrrcr, Ta-
Itr,tu o6pasorl, r1166ot Jrrrrll{rr 2833 A 6nr;rra r Hecr(oJrrrno paa r{HTer{ctrrBrreo,

a JrI{HI{fl 3683 A B l{ecr{oJrbno pas cna6ec HerrpepbrBnoro crremrpa. floarouy
o5r,r.Juo cpaBHI,rBaJrI,Icb r,Ilrrerrcr.rBr{ocrl{, paarl,rqaroqrlecfl Ire 6onee senr r 10-
30 pas. tr4cuonr,aonaJlrrcrr rlJlacrnnHr,r Astroplat,len r{ r\{aJroxourpacrnr,ui npo-
8BI,lreJIb, o6ecue.rl,rsaror4r.rir [oJryqeHue AocraroqHoft {ororpaSlrqecrtor"r rur4po-
TLI 3t\{yJiLCIrI{.

IJadllrr. B upltno4ntc.fl peByiIr,Tarrr o6pa6orrrn 7 nracrr.ruori, rroJryqer{rrbrx AJrH
paBp.EAa r Aru I-Ieupu roHax go 720 ua.flpuaegeHr,r BHarreHna lg 1(4057)//(3683)
n lg /(2833)/1(3683) B BaBrTcI,rMocrr{ or cl{rrbl paBprrAHoro roxa.ItaH y}r{e ynaBr,l-
BaJrocl,, r(oHrleHTparllt.s Pb B rloJroNI I{aToAe B cl{JrbHoit cTerrerrlr BaBrrcrrT or crr"rrbr

Tor(a; [epexoA or Ar H He raltx{e 3Harrlrreilr,Ho cHrr}r{aeT Hotrqer-rrpar{r1rc.
OpuentupoBorlllo MolI{}Io [pr{H.flTr,, rrro o6x{ee rrar\,rerreHr.re Hor{qerrrpaqnu Pjr
B rra[rIx aHcrrep],rMeflrax cocraBJ].aer -104-105 paa, qro, noHeqrro, rreAocrrr-
,r{trMo B otrLITaX C AyroBbilr,r paBpflAor{.

flpune4euubre BaBI,Icr{Mocrrr flBJrrrrcTcrr rrer{oropbrrrr,r arraJroraMrr (npr.rRbrx

pocTa) I{ IIoBBOJI'TTT LICKIIOqIITL CaMOITOTJTOIqeHI{e.

flcno, rITo B o6Jlacrr{ i\{aJIbIx orlTrlqecnr{x roJrq r cJreAyer o?r{rrAarr, r{esa-
Br{crlNrocTr{ otnometrr.rfi r4IITerIcr{B}IocTrr paccr{aTpr{BaeMr,rx nlrnuii oT c}IJILI
roria, 3to 4eftcrnure.nLuo rlr,reer Mecro B cJrytlng He so Bcerr paoorrarprrBaex{orr

Ar{anaBoHe ronoB AJrfl orrrorrerrr,r.s 1(4057)/1(3683) rt AJrfl orrroIucrrr{.n
1(2833)/1(3683) nplr ror{ax, r{eHrrrrrr{x 40 ar,a. B c,nyuae Ar pacnr,rleHr.re r{Aer
BrrarlrlTeJrr,Ho aS$extr,rnuec. O6paqaer rra ce6n rnlflrarrrre peBr(arr BaBrrctllrocrrr
orHorrreHrrrr /(2833)/1(3683) or cr{rrr,r roxa, Ornorueurle f$057)lf Q6B3) aanu-
cr{T or cr,rJrr{ ToKa Brraqr.rreJrLHo cua6ee, Aocrr{ra.s B rrpeAeJre (rrprr lrannrx
tonax) coc)TBercrByloqero BHaqenlrfi 4na He.

3acererrrrocrn rpex III,TE{HI{X yponuefi Pb I upn Aocrarorruo nbrcor{}rx rerr-
rleparypax noa6yrn4enr,tt{ B froJrorr r{aroAc AoJr}r{rr;r 6rrrr, nplrnreprro oArrrrano-
sbr. flooro,\ry or!$ertr caMonorJroqerrllfl cai\{ no ce6e rre rro}r{cr o6r,flcrrnrL
pe3Ho orJrrdrrrroro rrone4eHrrrr orrromeuufi 1(2833)/1(3683) u I$057)lf (3683) n aa-
IrIIcI,Ir'Iocrr{ or crrrrlir roHa. Clcgyer, rIo-Br,rAL1r\{oN{y, flprrHtrrr], rJTo DTo cnrrBarro
c rIorJroIr{eHIaeN,I pcBorraricrror,l Jrrrrrlrrr 2833 A Br{e Borrbr paBIlrrAa, rAe arorrrrr
Pb I rraxoAflTc.E ri ocrroBr.rotr[ cocrotr]rr{r{,

flpe4enrur,re BHarIeIILrfl ornorreur,tl,i LllrrelrcrrBr{ocrlr s He rrprr l{aJrr,rx ro-
fiax l\{o}firlo raHI{xI o5pa,:orr paccs{arpr{Barr, rtar{ r{clpaRJrerrr4e aa orfrfertr
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callo[orJrorqe]F.]11fl n caMoo6parqeHrrfl. Bce [oryqeHHr,reAarrHEre rrpr{BoA.frT0r{ B

r:a6n. 7. Bo.rr,quauoscxnfi {anrop rpu oupeAerreHr{rl orr{omeH}rfl 1(1r057)/1(3683)
IIe yrrr{rbrBaJrc.E, rrocr{oJrr,Ky rrprr 7'>5000' I( uonparxa rreEbrrre 5%. Harl4en-
IILIe SHaqeHrl,a IlrrTerrcr{uuocreii cpaBHI{oaroTCtr c TeopeTrlqecKLrr{r{, p&cculr*

1,1 ()'r )
't/ (l'r)

l,na

@ur. 8. Otnoclrtemubre rrrTelrcr.rBgocr:u nlrrinft Pb I s uolrotlt
HaroAe s Ar u He s aas[cfir4ocrn or cr,IJrbr pa3prArroro rora

I - 
I(2833)/I(3683) n Ar (rilacrr.rHHu 13-15). Passble sHaqHr orHocflrcfi

I{ paBHbrM ceprfM IlaorroAeltr,eril, 2 - To ,fie B He (nfiacruEHu 20,21), 3 -I (L057)/I(3683) B Ar(HpyrnHu) I He (r{Banparnr{u) (rracrltgna 17, 2L)

rarrurnMrd B trpeAtroJroxreurrrr (4,.S)- w (J,J)-cnnau no }tougoHy rr IIIopuu [9J.
flpn oupegerleuurr eRa.renrli f 4.nr pesonaucuoft Jtvlilvt Pb I I 2833 A upu-
Errro Brarreulre I :0,6, uaft4euuoe Ournepom [11]. TIeo6xoAEMo yqecrL

$axrop ),3 u crar[crz.recHnfi Bec Hnr{rrero ypoBu.fl.

'.['tr6lrnrla 7

+l

^!I IJaC-
,fIlIIIttI

clt c Ii-
rpoB

PacrL
[(IIii ra3 r (368:r )/r (2833) ,r (40;7)/I (3683)

16

17

20
2:l
2'L

36
J/

38

6

7
o

7

I
5

4

4

Aprou

Ierui,r 0, 83

0,89

1.,LL

1 ,08

2,6
2,8

2,6
D(

Cpeguee ap 0, 97 2,68
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I(an nuguo, eHcrreptrrrerrraJlbfl],Ie BHaqerrrr.rl Bax{erHo orJlusaIorc.fl or reo-
pertrqecxfix. O,qnaxo pacxo]HAeHtre c pacqerar{r.r AJrfl (J,J)-caasn HecnoJrrr{o
IIeI{bItre, qeM c pacqeraMtr AJrrr (,L,J)-crasll? qro rr cJreAoBaJro oxtrr[arb B cJry-
qae Pb I.

Tlurescflnnocrl, Jrr{r{r{u 4057 A or{aaaJracb Bal,rerno Br,rrue rrHTegcuBgocrrr
pesoEaucnofi ulrsur.r 2833 A. 3ro cornacyercfl c rerr o6crosreJrbcrBoi\r, qro
JIuHlI.rI 4057 A ,rBJLFrerctI nau6o.rree qyBcrBr4rerbrroit Jrtrrrrreii cnr.rr-rqa (crr.,
Hatrpr{Mep, [10, 16 ]),

I{ax yxe orlreqaJrocr, B}raareHtrre I grx :nurtuu 3683 A \{o}r{er 6r,rrr, rrecnonl-
tio ncltalneHo IrB-Ba noauorxrrofi HepaBrroBecr{ocrr,r ycronlrii noB61,xi4s11Lr,
Ir troJIoM HaroAe. Tor cpartr, qro orrrorrenve I(\Q$7)/1(3683) oriaBaJrocL r{eBa-
BrrcflIr{trM or poAa raBa, rroKaarrlrraer, qro Hal(ue-;rrr6o peario }repaBrrotccrrr,re
lpoqeccbl noa6yinqenufl paccr{arpr,rBaenrrix ,tlr}ruii orcyrcrr}yror. 13os,r'ro}ruro,
qro I{tleer rrecro paBJrrlrruc }tclrAy ceqcutrr.rrl{rr noa6ytrigerrlrr DTr,rx "unrrr,rii enert-
TporIrIbIN,r yAapor{, rrl]r.lRoArrrrlce u ]repaBnorecnofi BaceJren]roclrr cooruer-
crByroqnx yponueii, Peuurrr, aror Ronpoc, orparrrlqtrrBarrcr, oHorrepr.rxreuTal'rrl
o paapflArroli rpy6rtoi.t c rrorrbrM r{aroAor,r, BarpyArrr,rreJrbno.

flpe4cranrner rrooroxrlr r,rrrrepec orpeAeJrrlrl Brraqeur{fl | gnn nnnun 3683 A
[IeBaBIICIIMI{r\I lIeTOAOnrt, }IaIIplI[Iep, CpaBIIeIII{el{ EItI]I,lRaJIeI{TI-LLIX Itr-tlpI4H JIU-
uuft nornorqenus 3683 lr 3639 A, unreroqlrx o6qufi utrnrnlrft ypoBenrr.

3uasenr,re I grn ,rutrur 3639 A uorrrer 6r,lrr, rrony.rerlo B paBprrguoii tpy6e
r', rroJlhlr\{ fiaroAoM. 9ra rr.rrrna, r(ax r{ JrrrHr.{fl 4057 A, rrMeer o6qnii nepxnrar?
ypoBelrb c peeonarrcnoit rnulrcr,l,

flpegnapareJrr;nbre rrBMepcHrrrr rar(or'o poAa (cnenrp [orJroqeHn n 6rtn
noryqel.I rra crlenrpolpa{e Eaurerrrroro coJrrreqrroro reJrecHorra O6cepnaroprrn)
rronaBaJII,I, trro Her Baucrrroro llacxoln[er]rra cr,rai,i;lennbrrr Br{aqerrrrcu l(36813) ==:0,43,

Ta6ruqa 8

?IrrreHcrrBEocrl

rrepexor l^u1.,,,"1;lll __ | *"*r,
I I 

r,s 
|,,,.r I 

arcner. 

I 
o*cnee. 

I il, f_,
pz 3Po-pseP1

BPr-3Po
3Pz-3Pr

.)o1e

3683
4057

i0
atr

2,96
O,qt
0,77

ttl{0 I 10 l0 6+0, 1 [11]J
3,5 | C,7*1,4 10,43+0,17 | 0,98
5,e2 | 26*6 lo,ozao,:o I o,ar

Cpanneuue rroJryqeuHr,rx anaqclrruf f c 4anrrr,rulr Atreua r,rAcaa;1a lt2,13l
troHaar,rBaer (crl. ra6r, B), uto rrMeer rlecro coBfraAerrr,re rro [oprrArry BeJrrrrr]l-
Hrrr, Ho orr{o[rerr]4e cr,rJr ocqr,rJrJrrrropoB o6paruo uarii;lcuuouy rraMr{. Bnonne
BOBMOII{EO, rrTo caxIO[OrJrorI{eHrTe B orlr,ITax Annena n Acaa4a rre 6r,inO uo;r-
Hocrrrro ycrpar{erro (crr. crp. BB).

Bnpouerr, pacxollt4eHne lre BhrxoAr{T BHaqr{TeJrbHo Ba rrpeAeJrr,r se6onr,nrofi
rorrHocru rrctroJrr,Byer,roro Arneuonr u Acaa4olr MeroAa (0,3 n norapu{rre ne-
ruunRr.r).
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Anrop upr,rHocr{r 6nar.ogapuocrt la6opauralr ft. Jlxusypllglr, E. B, Ily-
rloBy Lr NlexaHI{Ity B. H. }tpacneuno Ba noMorr{b B rraroroBJreur.ru aHCrreprrMeu-
tanruoii ycralroBr{rr.
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AnAIIEM14fl ITAYH CCCP

PIsBE CT]4fI ITPbI }TCHO1,1 ACTPOOI4SI4IIECITOI[ OE CE PBATOPI{I,I
Torrr XXI, 1959 r.

0HCTIEPLIMEHTAJIbHOE OIIPEAEJIEHr{E CUJI OCUmJIJIfl TOPOB

IJI,I JTIIHIJf,TI Pb I rr 4057 rr 3683 A
r4 colEpE(AHITE CBT4HUA B ATMOCOEPE COJTHUA

Ir. orrpEAEJrrrHr,rB oEr,IJrr{fl cBr{HrdA trA coJr}rqD

XI.:3. Xor,ooo

Ilaii4ennrre n nepaor,i qacrn BrraqeHrttt. c!\fi ocqr{JrJrrrropoB r.rcrroJrr,3oBarrrJ IUrf ofipc-
"qeJreHIIEo6l{Jrr'rsPb r arMoc{epe Conuqa. ErrBfiBanetr.lrrbrerlr{pr{Hr,rrrurrnli Pb I ).). 4057 rr
3683 j rr3r,reperrbr rro cler{rporp.lMr,raM Connqa c 4rrcnepcraeft 0,IS A/nn, trorryqerrrrr,rM rra
Batuelrtrort corueqlrol'I reJrccrrofle Itprrucxoft acr:po{r.rar,ruccrtoii o6cepratoptrr.r AlI CCCP.

Ilalr6olee Bepofirlloe coAep)fiafl]re Pb n a,ruocr[epe Co.rurqa oflpegeJrrrercrl BeJrr,rurruoii
lg ff(H)/N(Pb)=L0,75, rrro xopomo corJracyercfl c [ocrreAr{r,rMrr AarrHLrMr.{ Srocca lt IOpn
I13] 1]o o6lr.nr.rrc Pb n mereopl(rnor,I Ber{ec.r.ae. I:[aii4enrroe Brraqeur.re coAep)r{aHr.rr Pb
fioqrl'r IIa ABa rlopfiAHa MeHr,rle, qeM IIo orlerrHeVnao.[s;1a[31, n a Hecr{oJrr,I{o pa3 Merrbme,
qeM rro ApyrrrNr acrpo{r.ranuecnr.rM oqerna}r [4, 6, 7].

O6cynrgeu Borrpoc 06 orflocurerr,HoM coAep]nanuu Pb r.r T]r B atr,rocipepe Connqa,
FIa ocrrorarirrr r,IMeloqrrxcfi Aarrrrlix [peAcTaBJIfleTcn Iralr6oree BepoETHBIM, rrro orHocllTeJrr]-
I{oe coAepx{airr.re aTI{x aJIeMeHroB na Cornqe He oTJIrrqaeTcE 3aMeTr{o or oTqocr,ITeJrbrroro
coAep)flarru-s Th n Pb ts Mereopr,rrrroM Denlecrre.

AN AXPERIMENTAI, DETERMINATION OFTI]E OSCILLATOR STITENGTHS OF
THE Pb I LINES ),.), 21057 AND 3683 A AND THE LEAD ABUNDANCE IN THE so-
LAR ATTIOSPHERE. II. TI{E DETERMINATION OF THE LEAD ABUNDANCE
IN TIIE SUN, by l'I. Z. Khol<hlov.- The oscillabor strenglhs found in the firsb part
of the investigation rvere used for determinig the lead abundance in the solar a[mosphere.
The equivalenL widths of the Pb I lines ).). 4052 and 3683 A were measured, from solar
spectrograms of 0,15 A/mm dispersion, taken wibh the tower solar telescope ol lhe Cri-
rnean Asl,rophysical Observatorv.

The rnosl, probable abundance of Pb in the solar atmosphere is determined by
lg ff(H)/If(Pb)=70,75, rvhich is in good agreemenL with the latest data of Suess and Urey
[13] on []re abundance of Pb in meteoritic matier. The derived value of the pb abundance
is less by ahnost two orders than Lhat found by Unsold [3J and several times less than bhat
found from other astrophysical esbimates [4, 6, 71.

The relative abundance oI Pb and of Th in the Sun has been considered. On the basis
of l<non'n data it seems most probable that {,he relative abundance of these elements in
the Sun docs uoL differ not,iccably lrom the relative abundance of Th a1d pb in meteori-
0ic mabter.

Hax yme orMeqarocb B rrepBofi qacrrr Il], ocnoBsbre pacxo]r(Aeurr.E B rrMelo-
u{r'rxc.s ,qaHr.rbrx tro o6uilurc Pb s arMoc{epe co.ruqa cBrrsaEhr c pa3r[qHbrM
Irbl6opor{ guaqeuuft cr.rJr ocr{r{JrJr.nropoB AJI.g trc[or,ByeMr.Ix Jrrgtrfr. floaroiuy
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trolyrreuHbre B rrepBoft qacrr.r pa6orbl ancflepr{MeHraJr},Hbre BHarreH[fl I lxs
AByx corrHequbrx JrrrHlrft Pb I II 4057,815 u 3683,481 A uossorslor yroqHurb
coAepx{atrrre Pb o aruoc{epe Co;rnqa.

Taxoe yroqneHue, neo6xo4urroe, I(aI( aro 6r,uo ynaaarro A. E. Ceuepurru

l2l, wtr" Br,rficrreul{fl rrpuqrlu BHaqrITeJrE,I{oro pacxoEtAeH]rfl orHorueHrlfl co-

4epmarurfi Pb n ?h na Selue u Conrrqe, trpeAcraBJr-rrer rar(ffie r{ carrocro.rr-

rersnr,rfi urrrepec. C;ne4yer rrllerr B D[Ay, qro Ha nplruoii pacnpocrpal{eHllo-
crr{ aJre}rerrroB Pb pacuo.no}r{eH B o6nacrr,r ue6orr,uroro rraxcrm,ryr{a, cB.trBr,r-

BaeMoro c IIar'trqecHrrr{ qrrcJrorlr 126, uplr.relr o6urlr.g r.triJicJrLrx eJrerreFrroB

r otoft o6nacrn olrpeAerrcHlr AoBoJIbIro HeyBepeuHo, tr{aorou Pb203 flBJrrrercfl

ABa)fiAbr rralrrqecl{rlrt (no uuc;ry nerttpouon - 126 rr rporolroB - 82) . Itporrte

Toro, trsoronr,l Pb20s, Pb'ou, Pb20? nsJr.firorcrr Holreqllbrrrl{ [poAyHTarII{ paAlro-

anTlrBrrbrx p.sAoB Th, Ac u U.
l:Iafigenrrrre n [1] aua.reur,rfl rruolo 6orrrue npl{Hr{r{aBluuxc.a Vrreorr,Aoxl

[3], rax qro 6ea 4anr,nefirnr,rx rloAcqeroB I\IomIIo cxaBarb, rrro ero oqerllta co-

Aepx{a}rrrfl Pb r; amroc$epe Co.rrirqa clrJrr,Ho BaBLIrIreHa, I{ coAep}fiaIrr're Plt
6nuxe n oqenlie Pecce.ira l4).

Bo ncex rocJrcArrlrx cBoAriax o5r,rJr,r.a EJrerrerrroB u atlroc(rcpe Co;rrrrla [5,
6,7J, ra,rr, rle DTo BoBxloiriHo, Aarrrrble no o6nnnro DJIeTIeHToB rIpI,IBtIBr,IBaIirrc.a

K ,{&rrrrrrrr }traaca [B], nony.relrrrrrtrI flo c.na6r,ru Jrlrlrlr.strt c IICItoJrrBoralrller\r

BecoBbrx r[ynrtqlrii.
Cxer'ra }tnaacarprlrleurlnlart o6racur ).> 4000 A, tart qro r,IB AByx pac-

cllarpr,rBact\Irrx nr,rrrlrii cBnHIla n aroii cxer{e rlo}r{er 6r,rrr, rray.rgua roJrblio JII4-

nus 11057,815 A. rt oo?riaJrelrrrrc, ara .[tr{rrtrrfl AoBoJrbrro cr{Jrbuo 6nen4r.rponarra

coceArrlrll,r 6olee clrnr,Hr,Irltl JIrIHLIarrr,r X{n, Fe n pagorl }Ieoro;I{AecrBreltllblx
B HaraJrole Po;r"rrnrrr,u rlrnni,i, a rroarorly 6ea yuera 6ren4Lrponaul[fl I'ICrIoJIr,-

BoBar{lle aroi,i lruurn }{o}ner [&Tr: ToJrblto lr]riltHrolo rpaH[r{y A,Iia coAel]Eiauufl
cBnr{qa n aruocrfepc Connrla. Munporfororpa]{}Ia yrracrna crleltrpa n6nr,tar,t

). 11057 A, uon1,.1srr{oro r{a crreHTporpar[c Barucnuoro corHesuoro rL'i]ecltorra

Itpr,rrrcnori acr:porfr,ralr.recHoir o5cepnatoprll{ c Arrc[epcuefi 0,75 A/ at,.u,, npu'
ucAerra Ira rpllr, 1 ,

llpn oqeurte o6r,r.nnrr rfbr uo]fienr ranirie r,rcxoArrrL I,IB rIoAeJrrI Nlr.r.niia -3q-
AlrHlrrorra, TaH I(art ocrloBrloe tpc6onannc arort rto4e;rn-1: ouf ku ne saBIIcr{T

oT r, AOBOflbrro xopouo BbrrroJrrrfleTcfr ilIrfr "rrtturtii uerirpannnr,rx lIeTaJrJroB?

o6paaouairrrr,rx rrorJrotrtreurrerr c Hr'ranopacfloJloiliclrlrbrx lrponneli. I{.us raxux
lltrlrii riorrqelrrpar{rrt{ uorJrorqarclqux arortoB, ItaI( rI IioHIIeHTparIIrf orpl'Iqa-
TeJrrrrrbrx 1{o}roB BoAopoAa, IIpolopqrroHaJrr,Ea DJTeKT]lo]IHoI\Iy AaBJrcllr{ro. 3a-
BrrcrrNrocrL RcJrlrrrrrrrbr I or rerlrleparypl;r 60nee cra6as [9]. ]taH nrl4no, cxerla

r{oAeJr}r Mi,r.rrrra - S44lrurroHa rIplI}IcHIItrIa, crpoto ronopfl, TaH}I{e roJrr,Tto

r( JrrTrrTrrt 11057,815 A.
I4cuonr,aonanue JrrIlI[Lr 3683,481 A nueet' ro nperlrlyqecrBoT tlro B Droll

cJlyrrae rroJrlrocrr,ro orcyrcrByer 6neu4lrponaHrle ,'rr{IrIrIr cBrIHr{a coceALIr{t\'IrI

Jrr,rHrrrrr{}r coJrrreqHoro ctrenrpa. Mrrxpoipororparlrla yqacTlia crrenTpa s6,rreu
13683 A, uoly.reHrroro [pr{ Tex ?He yoJroBrr.flx, .l1'o I{ B c.rlyqae JrI{III,II'I 4057,815 A,
rrpzBe[erra rra c[ur. 2.

Boalrotrtuo, HolleqHo, rraJlrlqrle o6rqero [olrrr]r{eHrla HerlpepbrBHoro ctreHTpa

rra BHaqfiTerrgo\{ yrracrxe e6iluera f 3683 A [a-sa crlJrr,Horo cryilIeurlfi Spayn-
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ro$epotsi,rx Jrr{H}rr,1 rrerairJroB B yJrbrpa{rroJrere. Sror a$tFexr, no xpariirleft
Mepe qacrr.rqHo, Molr{Eo yarecrb, ecJrr4 AJrrr arori o6.uacrrr cler{rpa BoctroJrr,Bo-
Barbcfl 3HaqeHr.r.Elvrtrr Hoas{uqr.reuroB I.renpepr,rBrroro ilol.roqe}rtrfl, naft71en-
rrlrlrrr rrg na6rrogennfi [10].

40518/5

pbl

4052 07t
+0,51 75t

4057 909

Mn

+057520 Ytg

-;.. 
1. Nlunpo(pororpaMMa

40f8,220

Fe+Co

*.l.n"A *
yqacrrta ctrerrpa Co;rnqa s6finsu ). /r057,g15 A

,1684 0t0

Fe+ gs

toh,fl,ni\ {^,*ql tA&^rylU,ahh!,^dl4,h/ii{/,,4+,il\,vfruUd/,,ryVlqhi,^A

orr. 2. 1\{nxpo$otorpaMr{a yqacrra ctrer{rpa conuqa s6rfier tr 36g3,z191 R

Paccuorpraru BHaqarre or{e,Ry coAep?fia'Zrr cBr{rrqa n ar:moctfepe conuqa
oo Jrvr*vrfi 3683,481 A s cxel{e MoAeJrrr Mr"rrna * gg4raurtosa. rlo ,qeB.rrrr{
uuxpo$oroI.pamntau6ruauart4erraaHBr4BaJreHrHa.Ertrr4prrna 1turtn1I3683,48IA:

I4l (3683) : 6,55 -t 0,6.,rr A. (t)
BocnonreYeMct{ orrlouerll{e}I Meir{Ay lY u qr.rcJroM rrorJrorqarourrx aroMoB

rra rpail{[r BeqecrBa B ]roAeJrr,r l\{rnrra-341r,rurrona. ,{la c.la6nrx nr,rriur:i[g]:

W : 0,464 yi : 0,4641 /t,. rez ymc2.),, N l.
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OrcrcAa ;1Jrfl IroJ]Horo turcJra aroMoB Ha rpaMNI BelrrecrBa uali4erlt

N : I ,83 . LOtok"Ty // .z aroMoB,/rllauM, (3)

tAe z - AoJIfl [orJloq,aroqrlx aroNroB or rroJrHoro qrlcJra aToMoB AaHEoro DJIO-

r\Iorrra u ). :3683 A.

/lnn).:11000 A u 4.na0:0,9 vp":70 (coornercrnyerr:0,24r,o MoAe-

Jrrr [7]) cor.rracuo t{au4pacenapy lr Mrouxy tt t I rafi4err k",,i : 0,483,
r:0,963 utru ku :0,1,74. Ifpu nepexoge x o6;racru ).{4000 A xoa{$rr-
qrrer.rr rreilpepbrBHoro norJroIqeIIIIf cJreAyer yBeJr[qurb rrpr4r{epHo n 1,5 pasa

[10,11]. Tanulr o6paaolr, g.n.a ).: 3683 A cJreAyer rlprr]rarb ku :1,5.0,1.74:
:0,258. Be.uuulruy z r,rox{rro uafirn na ra6u. 1, n noropofi rpnncAerrbr

Ta6rnqa 1

N(Pb r)/N(pb rr) N(p'?3.P,)/N(Pb) N(p, sP,)/N(Pb)

3aceJreHrlocru ypoanefi p2 3P, (nuxtuufi ypo.aenb AJLE irlIHlIIr 3683,481 A) u p23P2

(urrmnuii ypoBeHr, A.II.rI JrIrHrrI,I 4057 ,815 A) n sanltcl{llocrr{ or t, llaccqlrrall-
Hr,re I1o MoAeJrIr coJlHeqHofr aruoc{epr,r wz 171.,(nx t:0,24, z:L,07 ' 10-'?.

I4cnonr,aya BHaqeHre /(3683) : 0,43 no 111 t I4t : 6,55 .,ttA, nory'lrr,:

0, 04

0, 08
0, 16

0,24
0, 32

0,39
0,47
0, 63

0, 78

0,94
I ,10
L,25
7,42
1,57

4820
5615

5280
5460
5620
5750
5860
6040
6185
6325

6450
6570
6690
6790

I,95. 10-2

8,85
D,JJ

4,7 7

D, /i)
, n(

2,67
2,77
)^)
7,87
1 ,69
1 ,53
t,4B
1,50

1,93.10-2
1.,78
I ,39
1,07
0 ,88
0,75
0,65
0,54
0,52
0,48
0,45
o,4t
0,40
0,4r

I ,4!.10-2
1.,L6

1 ,05
0,84
0,72
0, 63

0,56
0,47
0,45
0,43
0,40
0, 38

0, 38
0,38

/[(Pb) : 6,'l ' 1012 aroNros/rPavru. @

Ecnn, HaH r{ B cxcMe E(raaca, trptlHflrE, l/(He) < I/(H), I{rfl qucra

BoAopoArrblx aroMoB lra rpaMM BetqecrBa naft4err // (II) : L1mn =-=

: 6.1023 aroMoB/rpaMM. Ecru npltrarr, coAeplr{anlle reJlnfi paBIir,IM 1/ro or
coAeplgapr{fl BOAOpOAa, COOTBeTCTBeHIIO flOryqtrr[ 4,6 ' lgza arouon/rpaiuu'
Orcroga HafiAeM

lg N(H)//f (Pb) : 10,84, (5)

(rTo rrpZBoArIT H o6I{J]I{Io cBI{IIqa MeHLIleMy, rIeM tro oqellxe Pecceila.
I4urepecno trocMorperb, B KaHoft Mepe HaftAeHHoe suaqeuue o6ur[rr co-

rJracyerc.fi c ua6nrc4aeMoft BefiuquHofi aHBuBaJreHTI{ofi ruuplrlHbr Bropoit I{B
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paccrrarprrBaeNrbrx ilnlriir. cBr{rrqa ),4057,815 A. flo ceMrr Mr.{Hpo{ororpalruanr
anBr.IBaJIeETrrafl rtrr{pr.IHa erofi Jlrr}rr{r.{ orHocr{TeJIr,Ho JIoHaJIbEoro HenpepLIB-
rroro cnel(rpa (6ea yuera 6reu4lrponauux) 6nna uafi4eua panuoft 2,9 !.0,94 uA,
JIoHanr,ur,rft nenpepr,rrur,rfi clexTp s o6racr[ aroii Jrr{Hr{r{ cocraBJrfler
lprIMepHo 0,70-0,75 or l{eflpepbrBuoro clenrpa, olpeAeJrerrnoro tro yaracrr(y
ctrenrpa 10-15 A s6rraau paccrrarprtBaenroft rrr{Hr,rr{. Cornacno Pouy u (Dur-
Jrrl[cy U2l, l,xs lv.ruuft. c Jror{aJIbHbr}r Hetrpep},rBr{brM crreHTpo}r, paB}rbrrr 0,75
oT rrcrr.rHHoro, 6neugupoBaHrle yrrer{brtraer aItBr{BaJIcHrHyro rxrrpr4uy rrpr{Nrep-

Ho B ABa paaa. OrcrcAa rrclpanJrerrrroe sa 6;reuglrpoBaHrre no Pouy lr (Dlrrnuu-
cy 3Haaierrue DxBr{BaJrenrrloii mr{pr.rHrJ Jrr{r{r,rr{ cBr{Hqa 4057,815 A 6yAer

W (4057): 6 J- t ar,A. (6)

B cxelte r,IoAeJrr{ Mnnua - S44unrroHa aro upr{BoArrr H BHaqeu[ro o6mtun,
B Tprr paBa Melrbrrrelly nai,i4enuoro Bbrrrre.

,(eficrnurerr[o, AJr-fl or[rolreH],r.fl aHBr,rBaJreHTHbrx mprpr4r{ 4nyx nlrnlrri no
,$opuy.uanr (2) u (3) rrN{eer{:

tll tlw 2 : \t2 I tk zztl)'rz f ,krz r. (7)

,(ra oruom erun I (fi57 )/l(3683) no [ 1 ] naftAe v 2,74, h(3683) I k(4,057 ) : 1, 5,
z tl zz.>.0,75 AJrff r : Q )11 (o6r,runo [p].rrrr{},raeN{ax rry6urra o6paaonaur,rn
nlrrluii paccMarpr4BaeMoro r.lrna) lr cna6o BaBr,rcr{r 61 t (ra6,r. 1), Tor4a
rrafi4eirr, rrro iprrl corJracoBaHtl,n o6unun, orrpeAeJr.rrer{oro B cxeMe Mutrla -34;lr.rnrrona rro Jrrrurrr4 4057 ,815 A, c uafigeHHbrM Br,r[re BHaseHr.rer,r Heo6xo-

Ar,rilfo Ir],reTL:

W (4057);=3.W (3683) : 19,5.l24. (B)

BoalloiHuo, qro floflyqr,rBrxeec.fl pacxo]r{Aerrr,re cB.sBarro c HeyBepenrrocrr,ro
rr]l1I [poBeAeFIr{I4 JronaJrr,Horo HerrpepbrBrroro crreHrpa B6nusw Jrrrrrr.{r{ 4057,815 A.

flonyuer.rnoe BHaqeH[e onBrrBaJreurHoir mrpuur,r Jrr{r{rrrt 4057,815 A go-
BOJIrHO HaAe)fiHO, nOCItOJIrrIty OaIeBUAHO, qTO 3I{BI,IBaJIeI{THa-fi ULrpltra arOft
JITIHI{II AoJr}r(I{a 6r,trr, aalrerHo 6oilLrtre, qe}r altBrrBaJrerrr}Ia-g Iul,rpllna JIIrHr,Ir.r

3683,481 A 16,SS,rzA) . 3ro cJrcAyer c ueo6xo4lrr\rocrr,ro rra rrpr4BeAeHrrr,rx co-
oruomenr.rit crrJl ocqr.rJrJrrrropou u xoaS$uqlrerrroB HefipepbrBHoro rrorJro[{eHr{rr.
IIplr c4eranur,rx npeArroJrolr{err}r-fix orrrocr{TeJrblro BeJu{sr,rur,r xoaS{uqr{eHTor]
HerlpepbrBr{oro [orJroxleHr{fl r] cxen{e MoAeJr}r Mr.rnua - S4guurtoua I{crroJI},-
BoBaHI{e nlrnufi 4057,815 A c W : {9,5 azA annlrsaJre}rrrlo r4c[oJrr,BoBaur{ro
ilI,IHr{r{ 3683,481 A c W:6,55 .uA.

Iloatouy llolnHo cpaBrrr,rrr, uaiitrenuoe 3narreHr,re o6lrnlra cBllHrla c oqenrroii
o6unus B cxelre I{rraaca [B], ecJrr4 ,rcrroirr,BoBarb s eroft cxeMe BHaqeur,re

vli (4057):79,5 uA.
I3 cxoue E(naaca DriBrrBa"reHTHafl rxr,rpr{rra JuIHlrr{ onpeAerirrercfi ubrpair{e-

HI,IEI,I

w pg:5,28.106).'?1 A/i,^/(H). f n^1"0;ra"o,

I'Ac A //V (H) _. coAepx{aHr,re Drre}reura orHoclrrerr,rro Bo,qopoAa.

tfyuriqnlr ht,(r) aata6yrlrpoBaHr,r B [B]. 3awrclrNrocrrr r.eJtv-urturbr z

(s)

SHa.reuug
oT ro [Jrfl
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ypoBrrfl pr'P, PbI 6rrna xoAcrrr.lraga rro lroAeJrrr [tnaaca [B] . flocne uo[-
crarroBr{I{ ulrcreHu},Ix erra.renuff r{ alr{cJleHlroro LIIITetprrpoBaHIrE nafiAen:

rs(H)/w(pb): B,s.lo11 /1w (uit),

llcnonraya 14t : !9,5 uoi\ t l:0,92 uo [t], nonyquM:

lg N (Hl/* 
(pb) : 10,60'

lg fl (u)7r 
1eny 

: 10,7$

yilrlr lg ru (ca)7, 
(pb) : 10 ,7 5 - 5,54 : 5,21"

rr lg rI(re)7r 
1nr) 

: L0,75 - 4,BB : 5,82.

Cogepxrauue HaJrblrr,Ifl rt ?fieJleaa oruocr4TeJlbHo BoAopoAa

acy [B].

(10)

(11)

Tagluvr o6paaonr, pacxolxAeHr4e c nafiAenHblM BbIItre BHarIeHtreM cocraBJlfl-

eT Boero 0124 s torapra{ue BeJrr{quEr,r, rrTo ilerfiflT, HoHeqEo, B IrpeAenax

TOqHOCTII r{Cnoilr,SyeMblx MeToAoB.

Hau6o.lee Bepo.flrHlr1 upe[craBJr.serc.fr Her{oTopoe cpe;1Hee sHaqeH]re :

(12)

(13)

(14)

sagro uo Hra-

Ta6rn4a2

CoAeplHalrue Pb B arrlocoele CoJIIIqa

JlaHrrhre fipyrrx Pa6or

Coqep;Hatttte
Pb B rrercollrrr-
ItoM Reulecrlle

ilo cxerle
I(flaac *
N(He) <<
<( A'(H)

n""..rl ,o-
Lt t 

| 

,?5i-
Ipurr-
c1'ciiI]

t6l

II
II

,nor-lr,n."
rlflrArl l(lnl
u3l I r'31

i7l

tE 1/(H)
" I/(Pb)
,,r/rH)
I O ___t_____--o 

/y'iUa;

, 1/(H)t0J-'NiFc;

10,60

5,06

10,84

5,30

5,96

10, 3

5,5

6

8,93

o, t

5,17

I

Ia lv(II):5.141
" I/ica) 

|

to N(Il) :.r.ssl-'1v1lte; 
I

10,3

4,58

5,44

9,47

3,92

4,68

9,75

3,8

4,99

10, 93

5,02

6, 11

*W(40b7): i9,5 .,u4.
** I,7(3683):6,55 .&4.

IJ ra6r. 2 uorryueuuble BHaqeHutI cpaBHI{BaIOrC.fl c Apyl2rlvltr oqeHRaMI'x

coAepffiaHr{rr cBr{rrqa.

Etan yxre orMeqarocb, IrorryqelrHbre Buaqetrrrfi o6mn:r,r^cBlrHqa nume sna'reurafi,

trptrIr.flrbrx n actpo{ua[qeoxofi Jlflreparype, a oco6enuoortl oIieEoI{, ilpuBoAl{'

lrbrx yEBoIIbAoM II Annepou. Llcxnro.reulle cocraBl.flror AaIIIIbIe Peccena Ans

lg, ("u)/.,0 (pt; r lg'(nt)/, (ro). OAsaxo cJleAyer rrMerb B B?IAy, qro oqeur(a

Peccena trIIfl I(aJIbIIII.fi II ?fieJleaa, IIo AaHHLIM IIocJIeAI{Ex cBoAon tro o6unuro'

aJreMerrroB e atuoc{epe coluqa, BaBbImeHa'

O6parqaer na Ce6g BIII{MaIII4g x6po1uee corJIacl,Ie 1ro;ryqegurlx B rla6ro.s-

u1eft pa6ore auaqeHuii r rroBefirtrux AaHHr,rx 3rccca u Iopu [13] uo coAep]fia-
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rr,rrc Pb B Mereopurgor\{ Berrr,ecrBe, Boree craprile jI,aHIrLIe l-o.urAnuuATa rro

cBErrqy r{ oJroBy pacrleHr{Balorcn n pa6o're 3rocca r loplr rtart omlr6o'rilbre.

O6parnuca B 3axJrrorreHr4e H rolpocy o6 oruoinellllrl pacnJlocrpaneunocreii

Pb r Th uo ac'rpotluarrqecxrmr AaHrrLrI'r. Orlerrrta coAep?Italllra Th l aruoc{re-

pc Comrqa Dneprbre uonyverra A. E. Cenepnnu [2] D npeAtroiro?r{elrlrrIx xlo-

Aern Mulna - Sg1uurroHa r{a ocrroBe o6pa6outu 6onruroro qucira r[otorpa-
rfu.recxlrx aaur.rceiij ctrerirpa Coruiqa n6nuarl pcaoFlaltcflorl nnrurr,r Th II
),4019,140 A, oo^y.r"rrr'rbrx lra Earueuuo,u corueqHoM reJrecltone J{prrmcxofi acrpo-

{llau.recrroi,i o6cepnaroplur. I'Iar,r6onee rrel)orlrlloe co;I ep?r{aHrre Th rrpr{Ilrrro

- t01o arolron/r'paum.
llcnu lpr,rnarb AJrrr Pb uai,i;1ernloe lr,Ime BilaqeHlle 6'1012 a'roltoa/rpantu,

.rro 6nueno x Brraqelrrrrro, flpr,]H.aroary u paSore A. E. Celepuoro, noryqaercrl
Sir.rrrr{TeJrbrroe pacxo}r{/{crrr,re lre]rrly coAep]Halri,Lfrrrr Th rI Pb n atuoc{epc
Co.rru4a.

,(eiacrnlrre.rbrro, ro {opnryrre (3) naiiner,r:

/[ (T'h)7/f (Pb) : ).': (Pb) . I (Pb) .z (Pb) . /r ('l'h ) . I1/ (Th)
(15)

i.'z (Th) .l ( I'lr). z (Th) /c (Pb) .1iz 1Pb)'

,(na nnuzn 3683,481 A Pb I I :0,43,W : 6,55 nt A,' , : !0,7.16-a. flnn
Jlrltvvt 401,9,740 A Th II cornacno [2] nprarueu l-1, z-1, W:SuA;

k (Pb)lk (Th) : 1,5. 3ro rprBoArlr x // (Th) /,^f (Pb) : 1[,9. t0-3.
Tlcnonrayeurre BAecb Buaqeflrrfl I a z Ans Th II snnsrorcs, oqeBtrArro,

MaI(CI{MaJrbrIO BOSMO}1{HLrMr{ I{ nOSTOMy IrpI{BeAeI{Hafl Or{eHHa AaeT Htr}r{HrOrO

rpaurrrly EJrfl orHorreHrrrr /\I (Th)/[ (Pb). Paccnorpzn n naxoii Mepe Era
or{eHr{a Mo)fler 6rrm yro.rueua,

B cnyuae lrprun:u 40L9,1"40 A Th II cregyer cxopee olr{r4[ar6 BHaqeHtrfl

l-t0-'-1,0-z r{Jrr{ [a]He t0-e,.1sM l-L. Boo6rqe roBopfl, BHaqeHZff I a:nn
Tfllr{eJrr,Ix oJreMerrroB, HaIt Br4[rro, B qacrHocrr.r, Ha rrprrr{epe Pb, BrraqprreJrbHo

trpeBocxoAflT Teoperr{qecxlle 3Haqe}Ir{r{ r{ MoryT Aocrr{rarb anaqen[ft I - 1,.

O4uaHo B cilyqae Th II r,rlr rrl,reer,r Aero c olrerrb cJrolnFrr;rlr cnexrponr, JIu-
nun Th II noanrnaror nplt flepexo4ax Ha 6onrmoe qtrrcJro Hr4anopacnoJro-

x{eHHbrx repMoB (onono 1r0 s unrepBaJre or 0 go 2 ee). Bce otlr tu:rrnm o6-
,raAalor rrpr{Meprro oArtFraHoBbrMr{ tr}rreHor[BrrocrflMr{ tt5] m cJreAoBareJrbrro
rrprrMepuo oAEr{aHoBErMrl BuaqeHnrrMr f (paanuunr o rroreHqrraJrax nos6ym-
leulr.tr u crarl{crlrrlecxflx Becax }Ie nenuxr,r). I4nrencusnocrr{ pf[a flranlrft ea-
MerHo trpeBocxolrrr trrHrc.rrorlBlroorb peaoHaucsoii lrutLruv. 401.9,1" A. Ecrr narn-
gor,i raa erux Mrroroqr4cJrenHr,rx nranlrfi Th II [pr{nr{carb I-1", cyMMapHoe
BHar{eur{e f oxanrercn HeorrpaBAa}rrro Bbrcol{uM. f{aunue [Jrfl r{exoropbrx Ha-
u6onee trHreHctrBHrlx anrsui,t Th II co6panu n ra6n. 3. 06rr.rgo B cJrolnubrx
crlexTpax rrrtra cuenrpa Th 1I ana-reuur{ f aauerno MeHr,Ile e[uHtrqbr.

flo Broft me npl{qllHe (6o.nl,uoe qr4c.[{] nr{Br(opacnoJroflteHrlr,rx repnaon) aua-
veHtre z-1, Tar{}ne SaBHItreEo, tlncro aroMoB B r{r{}r{Hervr cocroflr{rrrlr olpe-
[eJrflercrr renr.ruuoft golB(T),r[e go-crarr{crr4.recHufi Bec Hr4}r{flero cocro-

trlvrtr, a B(T):Z q *L)p-vilr,r -cyMMa rro cocrorr,r{fllvr.
i

9acto [ocraroqno yrrl{TblBarb 6AIIH trJrrr ABa rrJre]ra cyMMbr, rrro flpnBoAur
K z- l. O4uaxo B cflyqae Th II aro Aarrer{o He ram.
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IIepexoA

uaF", -uzFo.,otn 
" "lq

a4F.. _24F0".
"/o "lo

a2Fo" , _24G",
o l^ | l^

aallorr,r-zaIl 0,,

LLllIo. , 
-24G..,'lz "lz

4019,1

3741,2

4391,L

4381 ,9

491.9,8t4

SHepurE firr,+i-
Hero ypoBHE

0, 19

nrT./"r,AB
1.,71+V AB
0,206-lv AB

3 ,09
DE

2,82+V AB
3,1.2+V AB
2,82+V AB

Ta6rtrqa 3

Ipynra
l14l

A

A

B

B

B

lr*nnr,,n Bepxrroro | ,nr.r",,r.
I vnor,,, I Ilocrb [15]

8

80

50

30

50

To-rullii ro[crrer B (f) [rfl Th 11 BarpyAlrrrercrl orcyrcrDrlerl uo.rllloili

Cxr,I,{rJ reIlI{oB Dror.o a.rIC}ICIIra. Han6o,nec no/Ipo6naf cBoAI{a repn{oB Th II
npr{Be[cHa B ll4), 'fepul,t Th II o6paBylor ABe 6or6tr]ue rllynnrl: A v B,

SrIepl.eTr[arecl{afl cBfISr, Me}ItAy I(OTOpLI}{I{ ]Ie yCTaI{oBJIeHa, Ta}t HaIt HIIHaI{IIX

lepexoAoB yell{Ay repMaMI{ orllx rpyn[ B IIccJIeAOBaHI{oIl o6lacrr,t Cneltrpa

(I < 8000 A) ue o6Hapyx{eno, I{arxgan rpynna pacnaAaercfl B cBolo oqe-

pc/IE, rla rpyilry Hr{Snopac[oJro]rreHHbrx (oxono 20) u Bbl0ortopacflorro?I{crHr,Ix

repMoB (oxo.no 100).
X1[rr lrontelr oqcrrr,rrr, tlo orAe,rr]rrrr)crrl cyr,rMy tro cocrofl]IIrrIM l{.r.s ria;Li;1trii

r4B Drtrx I'pyrtrt. flo,[na.fl CyI{Ma IIo CoCTOfII]I{flM SaIII{[crCfI TolAa B BI{Ae:

B (1') : Be€) ! Bs (T)e-YAslvl', (i 6)

rAe BeJIItquHa V ap onpeAeir.Eercrl cABr(roM repMoB rpynr A v B Apyr orHo-

crlreJlbllo [pyla 14 IIoHa Ee IIBBecTIra. Ora seIE.IlIHa AoJI?r{Ha, Boo6qe loBopfl,

6rrrr uoprqxa cpeg,Iler.o paccroflHl{rl Me}I{Ay repMaMU B paccMarplaBaeMb1x

rpynrax (-0,1 ,6), ran r(an Drrr reprrbr lrpr{HaAJrex(ar H 6iluBnuM sJrenrpou-

Hr;rM HoH(PuIypaIII4flM, OTJltr[alaflcb TOJIrI(O rleTHocrblo, I{ He MO}I{eT npeBOCxO-

Ar{rb rrprrMepuo 0,3 ,6. B [porI{BI{oM CIyqae noJ]}I{}IbI 6u;rZ 6rr Ha6ilIoAaTb.

c.E rrepexoAlr MeiI{Ay HI4BfiopacloJIo}I{eHHbIMIl repMaMI{ rpyml A w B B trCcJIe-

AOBaHHOfi O6tacr:ra crleKrpa.

flpuuuuaa B rlepBol\{ 1tpu6ru1rt0uuu Ven=0,2 ed roJIr,Ho !,lrfl' 42 Hr'13Ho-

pacrIoJIolI{eHHbIx repMoB rrpt4 T: 5600' I((0:0,9), uaftAert

B (5600'H) = B e(7) + 0,668 B(7') - 23,5 + 0,66'45,5 :54- (17)

V.rer srrcoxopacrroJrolr{eusblx repMoB Th II erqe HecxoJlr,fio yBe[[tIr{T SHaqe-

:u:rre B (7). Itporrae roro, B [14] yl{aablBaercf IIa BoBMorI{Hocrb cylqecrBoBa-

Hr.rfl rperr,eft rpymlbl repMoB y Th II.
tr4cuonr,aya HaftAerluoe BuaareHue B (T) Ann BaceJIeHHocrIr ocHoBuoro ypoB-

Hfl ThII upra 7:5600" ft, uaftgeu:

z: golB (T) {alsa:7,5.10-2. (rB)

Ocnonna.s Heor{peAe.TIeII}Iocrt, IIpI,l ol\eHIte orHomeIIlLa 1/(Th)/lY(Pb) n

arr\roc{epc Co.nuqa cn.Eaarra c rreonpeAeJleHHocrblo B oIIeHI{e ReJII'IaII'tflL,I crIJrbI
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ocl{rrJrJr.Eropa AJrfl Th II, trocltoJrblty cytvlMa rro cocro.trHr{Elr or{eHeHa, rro-Br{-

Arrlrolry, c ToqHocTbro Ao MHo,flnTerrfi-7r5.
Hau6oree Beporrrlroe coAep)fiaHr.{e ropr{fl B MereoprrrHor,r BeqecrBe, rroAarr-

nr,rrr Srocca lr IOpu [13], cocraBJrfier ,lu-,lro or coAep]fiaur,rfi cBr.rHr{a.

It aroit ,ile Beruqvue Arr.fl orrromelrrT.rr 1[ (Th)//t/ (Pb) n aruocsepe Co.nnqa
NIolnHo uplrfirn, ecJrr{ rpr{}r.rrrr, BHarreH[e f glsr tri:nuu Th II ), 4019,1 A pan-
HI{[[ fiprrMepuo -0,1. .(eficrnureJlbHo? B DToM cryqae rroJryr11411;

/i (Th) / /i (Pb) : 1",9. 1 0-3/1 0-1 .7 ,5 . 10-z ='I n. (1e)

flocnonr,rty rrpr{H.sroe [pr{ aro\r BHaqeulre f 4ocrarouHo xoporuo corJra-
cyercrl c rrpr.rBeAeHHbrrlrr Bbrnre coo6parxeHr{.sMr{ o BerlrquHe I lns, nuunfi
Th II, upeAcraBJrrrerc.a Ha[6oree Bepo.rrrHbrr{ Ha ocrroBaHrrr{ r,rMeroqr{xorr

AaIIIIbIX Irp\IHflTr,, qro oTHocr,rTeJrblrbre coAeplr{aHr.{rr cBr{Hqa r4 Top}r.tr B aTMo-
c$epe Connqa r.re orJrl,IsarcTctl Bar\rerHo oT ornocrrreJrbHoro coAepE{arrrrrr oBr,ru-
rla Ir Topr,rfl B MeTeopHor{ BeqecTBe.

,(tr 6oree ro.ruofi oqerrxrr coAeplr{aHrrfl ropr{E n aruocsepe Co.nnqa ueo6-
xoAI,IMo troflyqeHr,re rraAelr{Hbrx eHaqeuuii I Awr tlruuir Th iI corHerrHoro
crrenTpa.

B aaxJrro-reHtre [o Jrr, Byrocb cJryrra e]\r B brpa Brdrr, r{cr{peHH}oro 6ra ro4apnocrr
A. B. Cenepuolry Ba upeAJrolr{eHr-ryro relry r{ rocro.trHrroe BHr{}raHr{e x pa6o-
:re , fI. Il[. CenunanoBy Ba rrorro]qrr n o6pa6orxe crexrporpar{[r.

Jlnreparypa
1. [{. 3. X o x lr o n. I4se. Itpr,r,ucroft acrpo{ua. o6c., Zl ,84, lg58.
2. L. B. C e r e p rr r,r li. llau. Itpr,rucnor.l actporfrra. o6c., 18, 96, 1958.
3. A. U n so I d. Zs. f. Ap., 24, 206, 1948.
4. H. M. Russell. Ap. l.,70,Il.,tg2g.
5. B. A. Arr6aprlyr\rfiH r'r gp. Teoperr{qecnafl acrpodtr,ralrra. Iocrexltagat, 1g54,
6. J. G r e e n s t, c i n. Les processus nucl6aires d. l. astres. I-ouvain, 1g54.
7. JI. X. A r r e p. Acrpo(ruarrra, .r. 1, IIJI, 1955.
8. W. J. C I a a s. Ubrecht Researches, lZ, 1", rcil.

Ig. C. J. Greensteiir. r\p. J., IlB,5g6, 1951 .

10. Cornqe, rroA peA. ,(x.. Itofinepa. tr{JI, 1957, crp. l0l.
11. S. Chandrasel<har, G. [,Iiinoh. Ap. 1., 104,446, 1946.
12. F. E. Roacir, J. G. Phillips. Ap.J., 96,7L, t942.
13. l'. 3 ro c c, l'. IO p r.r. Vcn. rpuan.r. nayH, 62, or,rn. 1, 4,01,, !,gS7.
14. J. R. X,IcNally, J. G. R. Ilarrison, lU. B. Park. J.O.S.A.,32,334,

1542.
15.A.FI.3ar)igerr, R.H. IIporro{ren, C. I\{. Paficnuir. Ta6rrrun

crrenrpaJrr,lrLrx tnlrr.rii. focrexnaga,r,, 1952.



AHAAEUII{fl FIAY}i CCCP

II 3 B II CTI4 fI H P I,I }i C HO trT A O T P O (D II 3 I1t q E C It O ff O B C E P B A T O P U It
Ton XXI, 1959 r.

PA3}JI4TIdE XPOMOCOEPIIbIX I]CtIbIIIIE]i
IlO IL\EJIIOAEHI4fINI 1957 r.

]1. <tt. Illct.nouLtt,ultioqa t lI , D, ()zrtDu

flprno4xrca RprrBbre Ilo-r.nirencrnEocrr{ rr trJroqaAr( BctrErrtrex c 6anroM >2, ua6nn-
AaBmr{xc.E Ea nopororpa{e aa BpeME c L n:r:ru.s Ao Korrqa 1957 r.

THE DEVtrLOPMENT OF CHROMOSPHERIC FLARES ACCORDING TO OBSER.
VATIONS MADtr IN 1957, lty E. F. Sltaposhnikoua anrL M. B. Ohir.- Thecurvesof
Lhe Ho-intensity and area of flares of importance);-2, obsewed with the coronograph

{rom June 1 to Dec. 3t, 7957, are given.

BBEAEHI,IE

Hacronulax pa6ora BeAercrl IIo rpolpaMMe MeH{AyHapoAHoIo leo{uanue-
cHOro lOAa u .flIlJI.fIeTCfl BbItrOJIHeHIIelt O6f SaTeJIbcTBa O6CepnarOpIII'I, HaI{

r{e}rrpa 11o uayqeuralo ItpI{BbIx ,IpHocrI4 xpoMoc{ep}Iblx Bctrrlmex. O6pa6otHa

MaTeprraJIOB, flolryseuublx Bo BpeM.E Mll, upOoO,qIITctI rro cneqIlaJILHOft lIH-

crpyl(qul{, cocraBrleuuofi ftpr,rrrtcr1of,r acrpo{I,I3urlecnoft o6cepnaropreft }l

paBocJIaHHoft BceM o6cepBaropr4.nr{, [puul{nfarcrqrtM yrlacrr{e B Br,rrloJrlreur{Ir

pa6or rro rporpaMue Mff.
Ha6nlO,4euufl BcIIEIIneR trpOBoALIJIIIcb IIa BIIeBaTMeHHoM Itoponolpa+e B

ryqax ly11t1r- Ho c nouorqbro r4nrep$epeurllroHl{o-rroJl.flprrsaqr{ol'Inor o $u;rr,r-
pa c ItrupI,IHOIo troJlocbl llpoilycRaHllfl B 0,5 A. Ouucarrne l{HcTpyt{eHra It SIIJIL-

Tpa otry6JrrrnoBarrbr B pa6ore It]. Hunenaarorpa{upoBalrrre BctrErIleK BeJrocb

rra craHAaprnoft 35-rrrurJrJrr{1\'rerpoBofi nauxpor,rarlrqecnofi t[oronneune Bbrco-

Hoft rryBcrBr4reirbtrocrr( (1200 egunrq uo |OCT) . Cxopoctt cteNrnll B 5oilr,muu-

crBe cflyaraep 6bura 4 xa4pa B ]rr[r{yry, sgaqurey1bgo peffie B r,uru 2 xagpa e

l\rnHyTy. flog6op Bper{e}II,I oI{cIIoBI,Iquft AeJIaJIcTI B coorBercrBvlll c npo3paq-

HocTbro aTMoc+epbl tr BbIcOTof,I Colnqa TaH, qTo6bl trrIoTIIocTE IIeI{Tpa AIIcHa

Coruqa cocraBJlffJra 0,5,,(ne roro qro6br B Teqerrrre cBeroBoro Arrrr rre r{3r're-

H.rrrr, BejruqrrHy Dr(clloBrrqurr [pr{ rlBMeHeH}II{ ocBerqerrHocrtr' ytrorpe6Jr.f,Jrucr,

pa3Jrr{qgbre Aua$parMbl B coorBercrBr{[ c tror(aBarrtr.fii\tl{ 3r(cfloEol\{erpa, noro-

prrft 6rrn BapaHee ,rccJreAoBarr. Bcne4crnlre sroro 3l(ctro3r{qrr.fl rrplr cbeMHe

AUCr(a Bcer[a 6ula rocro.flHHofi u paBHflJIaCb 0s,17.

f{.na craugaprrraaqrrr Sulruon Brreqarr,rBaJrcfi cryfleuqatrrfi ocna6rlTeJrb,

rrMerorqtrfi 9 ctyueueft c [JIorIIocTtIME oT 0 4o 1,0. B c.iryuae flcIIofi [oroA]'I

ocJra6r4TeJrr, Brreqarr,IBaJrcrl oAriIH paa B AeHb, a rlptr lraJrllql{rt Bc[brrIrHI[ 6arra
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)2 ot Bflesarr,rBaficrr AotroJrHr{TeJrbHo cpaay }r{e [ocJre oHoHqaHufl BctrLlrultr{.

Bue.rarbrRaHne ocna6ureJrfl AeJraJrocb corJracuo r{Hcrpynq[rr [o ua6nroge-
rrtrflM Bo Bper{r MexrgyuapoArroro leo$uauuecnoro fo4a <Instruclj on Manual
Solar Activity> (crp. 23) upn DxctroBldllrT.flx: 1) nopuanbHoir; 2) n 4ea paaa

6omure, ueM HopMamuaa; 3) B qerbrpe paaa 6onsme HopNrarlblroft.

flpoan;rcnue tlunr,uon rrpoBoAIlJIocr, B cllelll{alrsofi uponrouuoi,i r[a[luue
2 paaa B r{ec.rrrtr c [prrMeueur.reM Ko]ITpacruo pa6oramrq,ero ]re"rlnoBepr{r{croro

trpo.rrBrrreJr.rr. Bpertx npo.aBJreHI{fl r{ peqetrT rIpo.aBI{TeJrf 6r,r,rn uogo6paur,r

TaH, rrro6bl I]oJIyq[Tb nau6olee noIlTpacrl{Lre raso6paxtenun.

s 1. nAHHbrri rrAE.rloAEHr4Ii

B gauuori crarr,e [poBeAeIIa o6pa6orxa Bcex Boubrlrren c 6antom )>2,

rrlrrerrcr{Rr{ocrefi sorbriler rrpol{BBoAl{Jlocb na rmnpo{oroMerpe M@-2. Ho-
ne.nrufi peByJIr,Tar o6pa6ornu AoJrlr{eg lrpe,qcraBJlrlTb xoA Ho-ltutcrrclreEoc:re}i
BCIIIJIIIeH CO BpeMeHeM, trpuqell UIITSHCIIBHOCTb BLIpar!(aeTc.fl B eAUIIXqaX IIHTeII-

crslgocrrr cx[exr]Ioft co BcrrbrrtrItofi nenoeuyulennofi o6nacur Ira ror{ il{e paccrotl-

urrlr or qerrrpa AI{cHa lr r roli }ile rroJroce [polycnatrr{a {unttpa, qerlTprlpo-

rratrrroli rta rlrrtltl,I Ho,

,(la upocrorrJ rraMepfiJllrcb roJrr,rto i\'rartcrmraJrbrrbre lllrrellcllBHocrr{ orAeJrb-

irblx ySJIOB B0frbrtriltll, RaK cynIecTBoBaBIuI,lX B TerIeHI,Ie Boero BpeMelIII ee pa3-

nr,rrr,rfl, Tar( r{ BoarrrrI(aBm[Ix rro3Alree, ,(ua$parrua ltuHpo{oroMorpa nr,r6r'rpa-

Jracb r&It1 .r.ro6rt oHa rre trpeBocxoAr,rr.a 2/ , rtao6pamenuf orAeJIblrblx yBJIoB

tsclbrrrrnr{. I{acrora tforolrerpnuecnlrx uauepeuufi Ar{ItroBaJIacb r(a( xallal{re-
poxr pa3Brrrr.rrr rJcfibrrtrHn (npenreurt ]r{r{BrrLI Bctrr,rlul{r{, IIaJrI,Iqnfl rroBToplrbrx

rrartcr{N,ry}toB }I BoBr.IIrHIroBeHI{tr r{oBr,rx qeutpoo), TaH lT r(aqecrBoxl [onyt1g11-

nr,rx uao6partreurul (nrr6rpa;rucb rrarrJlyqlrrre nagprr).
ilnoq,a4r.r RcrrbrrfieK rrsMepgJrrrcb c troN[orqbro ItlrHonpoenropa rrprI crall;1apr-

rroxr yBeilr.rqenlrr,.r B 10 paa rr Br,rpa)1{aJrl{cD B eAI,IITI{qax 0,5 ' 10-0 s1) (uro-
llaAr{ Ar,rcxa). 14aUeperura ulOqagefi AeJIaJIIIcr, IIo Tel\{ E{e HaApa}I, .ITO u uslue-

ileHrrff r{HTerrcr,rDrrocreii. flo4po6nr,re cBeAeHI{fl o Bcex rrccJleAoBal{Hbrx Bctrblrrt-

riax AaHr,r B rIpI{BeAeIInoft ta6nuqe.
B ra6ruqe Aaerc.fi cflrrcox ncex rra6nroAer.rrrbrx Bctrbrlrrert Ba Bpexfr{ c I uror'rr

I(o r{oHrla 1957 r. Bpeua ua6nlo4enuli-rtocxoncnoe (r. e. Muponoe npen'la*

f3 uaca). .[,efictnuretr,Hr,re \ro]\[eHTr,r Earraila r.rJrr{ HoHr{a BcrIr,IlIeI( rro4tlspn-

rrvrrrr. Morquocrr, BcrrbrtrreH otrpeAeJrflJracr ro rpex6aJrJrbrrofi ur{aJre rl oqelru-

BaJIaCb tro AByN,I {anropau: nJIorqaAb LI IIIITeIoI,IBIIOCTE, B coorDercTBIIII u
<Instruction Manual Solar Acbivity> (crp. 17). B rpa{e HoopAIIIIarbI AalorcrI
cooTBeTcrBenno: 1) renuorparllralecna-fl InllpoTa I IIeHTpa BcIIbIITI(rr, npl{alexl

BHaK I{JITOC COOTBeTCTByeT CeBepHo}Iy tloJlyluapl{Io, SHaIt l{I{HyC COOTBeT-

CTByeT roEtIIoMy noJlymapl{rc; 2) yrnoroe paccro.rluue }. qeutpa BctrbIIrrH}I or
I{eIITpaJIbHOfO I,Iepl4flI{atra, IIpUqOM OTpI{I\aTeJIbHLIe BHaTIeHIITI COOTBCI'CT]]yIOT

BOCTOqEOMy rrOJIyItraptrIO? rroJlo)firlTeJlbl{ble SIIaqeEIIfl - 3atraAl{Orly noJry-

mapr{ro; 3) yrnouoe paccro.aHlre.L ot ruepn4uana I(eppnrlrrorra. B rpa{e <ua-

6nro4arerr,> coI{patr{egflble o6OarlaceHus IIMeIoT cneAylotr{Ile 3HaqeHI,Ifl]

B uar. Iipuucrr. o6cepBar., roru XXI ljs
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,s 2. oIuICAHlrfl OTIEJIbHLIX BCIIbIItrEIt

orr.rcanr.r.a Aalorcfl roJrbno AJr.fl Tex Bctrbrmen, B ltoroprrx 6uru o6uapy-
)r.{eHbr Hel{oTopble oco6ennocrra.

13 c u rr ur x u Ns 2 lr 3. Bcnn:ruxu 24 r{rou.E rro.rrBr{Jrrrcb B o6nacrn gnyx 6onr-
mnx rpynfi rrflreH, paBAeJ]e]rEr,rx Apyr or Apyra 60muulr BoJronrroM. Bo npe-
M.tr Bcrrbrmr{u Ns 2 us nepz{epufinolt o6lacrr xBocroBoro [flrHa sauaguofi rpyn-
nsr (g - -l- tB', l, : 186") r{ roJroBnoro rr.rrr}ra rocro.uroli rpytrru,r (g: f 28.,
tr:772) nr,r6pacunanucr, MaJrbre BoJror{Ha, orucaH}rbrc paHee B pa6ore [2],
Bonrmoe BoJroHHo, paBAeJrrrBIxee ABe y*aBa,rrrJe rpyn,,bl rrflTeH, MeH.sJrocb
cHaqaJla MeAJrelrHo, a c t1h06m 6olee aauerno. Bocro.rnrrfi r{oHeu BoJroxfla
craJr pacrle]..ilttrbctr) o6paaya Br{Jl}ry. BcusruHa N 3 soaHraHria n xnocronofi
riacru rpyrnbr (g: + 23, L:L72) s lth3Sm, B lfb{gm Morq}rocrb ee
ylr{e Aocrzrna 2. 6annos. Eomrxoe BoJror{}lo, pasAejr.sBltree rpyrrtrbr rrfireu, BCe

IrpeMtr IrSMeHflJrocb, yMeHrlxaflcr, B paaMepax rr cna6e.g ro l4uTelrcr.rBrrocrr{, B
11n48n',75 ono coBCeM ue 6rrlo Br{AHo, Ho c}roBa rroflBuJrocb s llhb2* n
IIarlaJIo pacrrl rlo IrllrelrcrrBuocrrr r{ AJruHe, oguar(o HoBaa {opua BoJronr{a coBcelr{ }re
rlarIoMuEaJra Br{Jrr{y, a [peAoraBnsla co6ofi Ayr.y, ucHpr{BJreHrlyrc B cropoHy
socro'lEofi rpynllbl flflreH. C 11h59* nocro.rnr,rft KoHeU BoJroI{[a fiocrerreH-
Eo paculup.sJrcfl.

Bcur,rmxa I& 428urc,s (t0trtgm 
-l"Ll"41m). B ocnonHoM Bcnr,rmxa co-

cro.flrra u3 AByx .frpr{rrx 4eranefl: apxofr Ayrrl c roro-Bocrorruofi cropour,r,rpyrtrbr
rrarerr u ABz?r{ytrIerocn o6naxa Marepr4r4, xaH 6r,r upoefirr4pyroqeiica cBepxy
Ha roro-sarranHyro croponyl rrflrHa. I{ t0h57m rocreAH.sfl AeraJrh paccoca-
Jracb r{ npeA0TaBJrflla co6oft roJE,Ho flpnyrc ToriHy Ha roto-Barraguoft cropo-
ue u.srHa. 3ra Toqna HaqaJra npoABurarEcjr B ceBepo-BocroqEoM HalpaBJre-
Htrrr u H 11h08m trpoexrrrpoBaJracb Ha r{erirp Atrcxa, rAe rrpoABu?fiegue ee
OCTAHOBI{JIOCb, A UIITEHCIIBHOCTb TOqHI{ HAIIAJIA IIOCTEIIEHHO [AAAT6. H XOHSY
BcrrLrtrrr{E Toqr(a HaqaJra ABuraTlc.fl H ceBepo-BarraAHoMy Hpalo trflTHa.

Bcnsrilna Ns5 28 urous (15ti2gm-15h51*). ,(eftcrnurerr,Hbre HarraJro
I1 HOHEII BCIIIJIITI{I4 }rE OTMEIIET]bI. B T5h29* BCtrLILUHA COCTO.EJIA IIB TPEX
qeHrpoB ar{ruBuocrr4. nuu uB E tx pacrroJraraJrr4cb B }retroopeAcrBeHHoft 6xn-
SOCrr{ rr.ETHa, a UMerrHo: lla uepu{epr.rfiuoft o6nacrn troJryreHtr rrflTHa c ceBep-
Hoii croponrr orMerreurr nrr6pocr,r apxoft Marepr4rr trB nByx roqer. Brr6poc
Mareprr[ r.ra 6oree socro.ruofi roqxlr rrocrerreHno rrpexparr.rJrcfi tr n 15h40m
ocraJract, ue6olsrnas AeraJrr,, He orruqarotrtraflcfl no .rrpnocrtr o,r Snorxyla,
Btr6poc rna 6olee aauaguofi TorlHI{ npoAoJr}fiaJrcx, td Mareprrfl nlroABr{raJracb
B CrOpOHy oT rr.flrEa.

Il c u rr nr r a J\b 6 30 urcu.a (1 2h30m- t 31,28.). Oco6enuocrr,ro aroft Bcubrrrr-
rtr4 tIBJr.flJIocr to o6cro.rlTeJrbcrBo, rrro oAI{H I4B ueHTpoB aHTI[BHocrr{ rtaH 6rr
lpoexrrrpoBaJrc.fi cBepxy rra roro-Bala4urrft xpaiir uarua. flpxaa Marepr{s no-
crenelrHo npogBr.IraJracr, B cropoHy or rrflTua, gpo6rcr Ha orAeJrrrubre crycr-
rtrr, ItoTopBIe trocTeIIeHIrO yracaJlr4, I H ItoHrIy BCrrbIIrrHr,I OCTaJ]aCb TOtrIbItO

ne6olr,uan AeraJrr, y roro-Barra[]roro Hpa.fi [flrHa
B c n r,r ru x a Nb 7 30 rarous (t3h50m-15h03^). Bcur,ruHa cocrdflra trB rpex

ffpr{ux geraleii. Onua ua geranefi trpoexrupoBaJracb r{a l.rrrrro s6nasu ero
rolltHoro r{pa.fi. Bo BpeMfl Bcrrbrrrr{u ara AeraJrr, npoABr{railacb B ceBepor
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SarralHoN rralpaBJrerrzfr., $ L4bL2n oHa flpr{fil]blBaJrar{errrpaJrr,HyroqacT6rrflrrra?
pa3AeJrtrB ero IIa ABe rroJroBrrHbl, tr{ I{MeJra Br{A MocTr{Ha qepeS Bce rIflTHo.

floaguee ETor l\[ocrr,rn Haqafl ABurarbcfi B ceBepo-BocroqHor,r HanpaBi]eHr{r{ r,I

It NIOMOHTy olt0flqaHl{fl BCtrbImI{I{ yItaBaHFIafi ,IpHa.rI AOTaJIE, coBepmeEHo comJla

c 3auaAiloil cTol)oilbr rlfiTrra J,I 3aril)LIBaIa nETrro To,'lr,Fto c BocTorIiloii c'roltorrur .

Bcur,rlrrrra J\hB 3 urorn. Bcrr,Illna Boarrr{r{Jra e 6onrmor,i o6nac:rr flpnrrx
t[noxnyron. B npoqecce paanrrrrrfl yarur 7 u 2 (crrr. ccFiilB Ha {ur. 10) no-
cretre[rlo iraABr{raJrr{cr, Ha coccAuue rre6onr,[rrro rrflTH&, 3a uecrtolr,r{o r{rlrryr

AO rlraHcr,IMyMa B0rrBrlrrrrr{ trogBrrJlr{cb erqe Ana rrprux yana. ,[na [.iri4rr]rbrx Bo-

Jronr{a onoJro Borr;runr{ c reqeH[eM Bper{eHrr cr{Jrbr.ro nauerrgnucr. B Lllt4lm
llOpBOB: BOJIOI{HO yCI{JILIJIOCb lIO I{HT0I{CI1B}IOCTII iI paC[[pIIJ]OCL, SaTe[[ el'O ABe
rjacTrrl coeAurlltJrl{cb Me}nAy co6Oir, Ioc'reilefluo BoJrorrno cTaJro SHarrr,rTCJrLHo

r{n'torrcr4Bnce, a conepo-aalraArafl ,racrb efo l)acultpu,.lacb. Rropoo Bo,'rolilto

B 1tl140m coBceM lrcrreaJro, a B tthl16n1 uotrulrJrocr, BrroBr, rrocJre lrelo ur1-

TeHor4llrrocl'b ero ycl{Jrl4Jracr,. 9epea }rccrtoJrLlio liruyr rtax{Aoe BoJ]orirro paaAe-
rluroot" ira /{Be rracrr{. llo l.repe roracarrurr BclDIIItrtr{ o6a sonori.Ha crlr},Ho
crta6e,ru rr yfitcrtL]aJtlrc6 iro A,lnuc, a oriolo BcrrL,Iur(t{ Tror{Rrt,rocL oArro ro-
noe, He6o.rrr,moe BoJror{tlo. Vaen -/ [prr rrofacatrrrr{ 3arlerrio orognlrraJrcfl B

cTopoily o'r lrrITUa.

lJcur,runa J\b 9 tG llrcn.s. llepe4 rraqaJrorl Bcrrbrr[r{rr n 10h22*ri Boc-
roriy oxr roJroRrroro rflrrra (q: * 31", L: LIIS') rpyrrrr rrflreH 6lrlo aa,rre-
troHo roflllrranre {lortnyJra, noaArree neperreArxee B,Bocro.rrrr,rir ilenrp Bclt6urr-
rin. Bcumurr{a 6lrJra Bar[e(reHa n 10h34- (AericTnnrerBHoo ua{aro ec rrcNtrroro
pauriue) . I{ aronty ilrorleHry Bcrrbrltrria cocrorrJra ,rB IIByx ,.rrplu4x 4etatreii.
flptioctr, AeraJrr4, 6rruine pacnorolneiuroii n Bocrorrnox{y ;nmu6y; 6r,rcrpo rraAa-
Jra,l.{ H 10h39m cpaB}rrrlracb c flpriocrr,Io orrpyffiarorqrt t}i,rrortrrynon. 3arra4ur,rri
qeil1'l) B('.lrbrllilil.r npoctiTt4poBaJtcfl lla fo,loRtroe nflT'ilo rpyoilbl Ir Bcriopc c|o
co,B€puenHo rrprIrtprrJr. C t0h37m na rotnHort rlacrr{ ororo qerlrpa, uarrailc.fl Br,r-

6poc uareprlrr B ceBepo-Bocro.rrioNr rlanpaBrreur,ru, Il ,t0l,49- nlloABulr{crrrrc [ra-
rsll,m[r];R0c npoAoJrirraJrocrr, rio cral Batrererl llaBp]rB t\,Ie]r{Ay.4uuxtyuleilcfl r\,ra-

roprncril:,rr r'rcoroM nr,r6poca. C 10h58- rpoAB[rriour,le rtarepr,ur ocrarroBlrJ]ocb,
flpr,iocilD , ee ,,cTa[Ia rraAaTL, a uJ1o[IaA6 na.raria colrpauaTbcfr. cpe4traa crro-

Ilqiox'b"; lrjpoABllll{eHurl r[arel]r4?r Or rrecra Br,l6poca ortbno 20 nnlcen, Haara;rrr,-

nr&f,r,il{e cliopocrrr nr,r6poca 6r,rna - 50 nu,lcen.

'i),B,cirrI,tIIrIta Il'9 t0 2l utowr. B traqane Bcrrbrrrrrud,rauehlrci, ABc Aerarrr,r,
rtorollrrte,,(,)rrcrpO rrarraJrlr cra6c.rr,l, C th49m Bcilbrlrrra, crroBa paBropcJracb rr

irurJ;BI-rJtMrL .ilOBJ)[C .BpTiue AcTaItr,
Bcrrr,rrurilr NbJ\b 11-1 /+22 urcnn. B paccua.rpranaemoft Bos6yrn/{curroir o6-

Jrac$rll cyrr{ecrgoBaro 3 o.rara Bcurrflrex: I, II u III. B o.rarne I (yanrr I u 2)
Bolrlirxl{BaJr'r,I. 3 tronropur,rc BCnr,rtrrult B t\roxreHr]tl BpeMoi,rr4i ,{r)'{l tiJQm-l1h38m'
2) t3ll54.m - r/4r]05rd; .3) t5n0$m - \5\22m. ;

' ,.B.rnpOIIeCC9..paBBI{Tl,Lfl.IlcIIbIUJeIt BOJIOItHo, paBAeJIflIOU{ee oYaIII II, n III,
Aai\IeT,IIO .IISxIeIIfiJIOCb :- yltopaquBa.rlocb, paclfll{pflJlocb;'il[IecROJInnO ,laaru6a-
Jrocb, AeJrr{Jrocb rla ABe rracru, a Barex,I coeAr4r-rrrJrocb BHoBr,. }t xonqv Bctlbrm-
HItr , OII0 ocfla6euo .

,',,8 0,;trr rrl m fi a, Jrt 16 2l aorycra. Bcur,rurHa Bo3HrrHJra,s o6nacT[ 6oilr-
rrl[{x.B.QJrOI{OH BOcToTHee AoBoJrr'Eo cua6oro SnoHxyfra., [o-Br{Ar{NroMy) rre r{MeB-
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IIIEI.O II,ITEIT. C CAITOTO HAqAJIA BCIIbIIIIHII ]]OJIOI{Ha }IaIIaJII,I peSl(o I,ISIIeHflTbc'I.
Caltoc cerlcpHoe BoJIoItr'Io, [epBolrarraJlr,no rre6o;rrr,[roe7 IIarraJIo pacIul,rpflTbcfl
lI crlJIbHO yBeJrr{rrI4JIOCb trO [JrOIqaALr; TaIt]I{e [pOI{cxoAIlJrr,I SatleTlrbre I{SMeIre-
HLI;{ 1l B AJIITTIIIoI{ BoJroI{He? HaxoAr.rBrnerfcfl c roro-Bocrorrrroii croporrbr or ]raJro.-
ro IloJroI{Ha. C 10h54n' roro-IjocTorr}roc BoJronrro HaqaJIo 6r,tcrpo pacrxr{prrrl0tJ.
H ltl'tOtu sctl o6racrb Bcrrbrrlrnr,r [or{prJrracb r{eJrn}r}rur, ]l}roBb o6paaonanmlr-
III,Ictr DpytrTr{BHbIMI{ BoJIoI{Har\{I{, a Bcrrlrrflr(a roarrrr rrofacJla. C 7lt''14^ Irof]r]I-
JII'Icb i(Ba rroalTl'r trapaJrJIeJrbHbIx p.flAa IloBblx roiIeqHllx yBJroB BcrrblmHtr rr
BcrIbIIrrI{a cHolla pa3ropeJracr. Mnortrc MeJrr(r{e BoJronrra rrcrre3Jflr. Tovuo oupe-
AEJIITTI, BPEIIfi O6OT,TX 

^IAITCII}IYTIOB 
BCIIbI]].IRII HE YAAJIOCb (CM, NPUUETIAHUfl

n ra6",tnqc). llcur,rrnna rrocrclrerlHo I,IeAJIelrHo racJra r{ florrrr,r BCe apytrTlrBr.n]ro
IIOJIOItHa IICTIeSJII'I' OCTaJIOCb IIeCHOJIbI{O IiOpOTI{I,IX? IIO IXljpOHI,IX BOJIOITOII.

LIa lrecre BCrrbIIrIHr,I, Tar( Hte ItaH r,r flepen Haqarorf ee, Hc 6r,r.rro ungrro nr,r $non-
ItyJIOU, irll . II.ATeIr.

lJ c rr.r,r ur It a J\e 17 28 aBrycra. BognlrH"ua ncrrbrruna lra n,recre rirronHy-
nou. Co BpenIcIIeM olra pa3pacraJracrr, noa6yxrgenna.fi 3olra oxnarrJBaJra Bcc
66ulruyro o6Jraorr,, uoBrrrrKJTIr Hotsrre )r3Jrrrr Ircrrbrrxnlr I,I rroBLle t[;roxHyurr,
r{rlorlie rI3 l{oTopllx coeArllltlJrr{cr, rre}r{Ay co6oii. Botortna ot{oJro BcrrbrruI{u
Sarrcrlro l{3t{eH-frJJrrcb. o4UU }I3 Irr,rx trO.EBJrtrJlrrcb, Allyl.Lle ucrreSaJII4, TperBu
To ucqeaaJlll, To trotlBJrtlJrl,lcb RIIoBb, (Dnoxrty.rr 4 noarurx lra ll oTo I,rcTreBHyB-

urcro 6onrruoro RoJroHHa. I4urepecuo troBeAeHr,re (rnoxnyra 3': orr rrocretretr-
rro nepeMetrIaJrc-fl o'r' yena 2 H yaJry ,3, c rroropru\{ Barerr lr cJrr,rnc.fi.

B c u rr rr H a .,\li tB 29 arrycra. Oco6ennocrr,ro aroi.i Bcrrbrriln[ flBJrflercfl
ur,r6poc AoBoJrr,rlo 6onr,uroro Borrox]ra lre o6nacrn rre]r{Ay uepusepui,i}rbrM Hpaexr
rIoJIyreHI{ I{ rrcBoBltyqennoii xpouoc$cpoii u roro-eanaAnofi aracrtr{ rrrrrrra.

IJa {nr. 1-4 4aInr ornealarl{tr r[ororpar[uii rrau6onee lrrrrepecHbrx BcrrDr-
ureri. /{arr,r Bcflblrrrel( r.r rrol{elJTbr Bperle}rrr vr(a3arrbr noA orlreqarr(alrrr.

s. 3. t(PItB[,tu PASBll't'ilrI B(:ItbtUlEH

FIa {ur. 5-29 gaur,r rpa$lrnr{ paaBr4rr{x xpouoc{epHbrx Bcnr,rlrex rro r.rrr-

TeItcI4DIrocrrr r{ rIJIoilla4rr. f[na talrigoii Bcrrblrrr]{r4 HpTIBLIe uHTerrcr Bnocrl
Aarorcrr rra[ Hpr,rBbrNrr.r rrJrorqaAerr. flo ocr,r a6crlncc or.]roffieEo BpeMrr? o6qee
71;u o6or,rx rparpr,rnon, rro ocrr opArrrJar rrrltaJra r.rr.rrelrcr.rBrJocrefi 4aercx cJreBa,
a [rxa.ua ruorqagefi - clpaBa. Ha Dcnuaax, rp]4Jrox{e}rur,rx n rpaSlutalr
Borrbrrlten, ycJroB[ro o6oana.rennr: 1.) oqarll Bcrlr,rlreH - crlirollrHofi uepnofi
o6nactr,ro; 2) rfnoxxynbr - Baurrpr,rxoBaHHr,rtrrr,r o6;racraun; 3) un'rua - non-
Typarrrr c ro.rxor,l BHyrpr,l r,r 1-r) solortrra - fipocro ]torrrypar{r{.

Ecxr.ranr, Aarrr{bre rr rpadrlrnarr Bcrrbrrrrer(, He coorBercrByror naxonry-nr,r6o
orlpeAe,[elrHoMy MoMeIITy BpeMeHr,r, Ha r{[x Harlece}rbl Bce aI{TI,lBIrbrc r,(elrTptr
BCtrI;rllelt, BoBI{IrHaBmtre Ba Bce Bperrfl cyqecrBoBarrtr{rr Bcrlrrltrren. 3aprconrta na
acIuIBax Aaer Bepr{aJrbHoe o:ro6paxrerure $ororpaSr,rii ncurrnren.

.(,rn rrcxoropDrx ncubrmelt uo ilpI,rarLrHatrr, yliaBaIrrrbrM B Irpr.nueqarrrrrx,
IrpLrBel{eHr,r rpa(uutu He AJr.fl BCex yBJroB, a roJrr,no /Ur_fl yBJroB, uan6oree xa-
par(TepHbrx AJrfl Bcrrr,rmnlr. B orAerrbrrbrx cJryuaax rpatpunu He rrpr4BoAflrcrr.

fI p, M e rr a H r{.fl. Bcnr,runa J\! 1 4 rrroHrr. lpadxrnu rr}rrerrcr{Buocrr{
r{ IrJrotrIaArr 6yly, 11aur,r B XXI]I rone.
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Bsrnogr,r r'rB r,raJroir{er{}roro B crarbe (ranrnuccnoro uarepr,rara 6y4yr npo-
r.rBBeAeHbr rrocJre o6pa6orHu Bcex tscfrr,rueri, ua6;rro4ijnur,rx 3a uepr{oA Mex4y-
HapoAr-roro leorllranuecHoro foga.

B aanilro.reHlre rrpr,rHocr,rrr 6naro4apHocrr, upocft. A. E. Cenc:prror,ry aa
I\errHbr€ )rr(aBaHr,rfl rr coBerr{ rrpt{ nbrnoJrrreHr,rrr pa6orr,r.

20-il
Yseo 2

eN, €

Our. 29

TaHme trprruocr,rrr 6larogapuocrr, na6opauralr: C. U. A6pauenxo,
H. B.Io4ourrrnoBy r H. E. Cremenno Ba rroMorr{B npr o6pa6orxe r\rarepr{aJra
u A. E. Eanxoaouy Ba orrerrarHr.r {ororpa$uii.

Jlrreparypa
A. B. CeBepnlrft ra E, O. ilaromEr4Ro Ba. tr{ar. }tpnrucroft actpo(pua.

o6c., L2, 3, 1954.
E. O. maEomErrrtoBa. ?Ian. Hptrrr,rcnoft acrpo{na. o6c., 18, 151, 1988.
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t

An.A.AEMLrf lIAYI{ COCP
I4 3 B E CTI4 fi }T P bI M C IT O'I ACTPO6I4BI4IIECI(Ofi OBCEPBATOP14M

ToM XXI, 1959 r.

I{CC JIEAOBAH T4E CIIEITTPOB
CI[Jlt HbIX XPOMOCOEPHbIX BCnbIIIIEI{

A, .li, Ceaeprt,r,tti

Itpr,r.nr,n 6alr,ltcponclioii oMl4ccr.rlt D 6oilr,mfix Bcnr,Trr]rrax (6alna ]2) cocrostr uu roc-
llol'o CItoIIJIeIIlIrI OTIICJ]LIIr,lx yCoB, npeNIeIIaI{rr acur{McTpusHr,ix. Vctr Xapa(Teprrbl /IJ],I
tlraer,i paarrrlrtl BCIr6Itr]I{u, a rrx acl{rrMerpr.rrr Br,rabrlaer rrax{yrqyrocrr Aerrpeccfiro o1rroro y3
i(aJreI{rrx I{pbrJrr,eB. flpoleTlelro Ir3r{epeHI{e rtoHrypoB npbiJrrreB 6a,,iuvreponcrroii aulrccurr
r] rrecri,r clrJrr,rbrx gcrlrlrriax (ra6r. 1, rlur. 1-3) r.r B rrer{orop}Ix cJryrraflx norrrypon Il_
rr l(-rlurrii; oco6r,rii r,rlI'i'epec [pcAcraBJrr]ior l{orrryplr AJrrr Bcnbrrrrrrr,r rrag llru6o:,u 245,9
(npruepr,r riogrypoB rra alrrrr.4-6). Iloxaaarro, rrro paclpeAeJlerrrre aMrrccfir{ B AaJrcr{rrx
Jipr,rJrbrlx 6alrueponcrioti cepirtr B cr{Jrlurrrx Bcrlbrtrrrtar crrJrr,[o yl{Jrorrtrerol or roro,I{oTopoc
5r,r.'lo 6r,r B cJr)rrlae neiicrnun IIlTapn-e{r{rortra, ,ttarrre ecJrr nprrrrrrri, arrolraJrrlro Btrconoe
3rraqerrr.rrr 1y'2 - 

rr[c.r]a aroNroB Bo 2-M rrBarrroBoM coc.toflrrrlr.r (r]urr. 7, 11). IJanporrn,
rra6rrogaclroe pacnpeJ{eJlel{Ire ar'Irlccrrrr B r{p}rJrr,flx fiortaar,rBaer orJrr{qrroe oorracr{e c pacmir-
J)erlrlerr B cJryqns floun.rcp-ar[r[ert,a (rlxr. 7). O6pa6orxa crrcrirpoB yco] Brrc Bcrrrrrtreli
npr{Bollrrr lt roNIY ,}tc pe3yJrLrary (t[ur. B, 9). IIan;noII flprr1s,rx n crcreye ocer-li

1lgAru, A).2) na tlur. 7-t) roBtloJrrrcl orrpcl{cJrrrrr, A),r. flonaaaHo, rrro uai;ilenrroc1axurr
0Spaaolt A)'r/). coxpallrlercrr [paltr],rqecrtr{ rrcfiBrrerr]rLt]{ ;1.rrn nccrlr 6atrr,lreponcrtoii euTc-
cfitr, a rartxte JI.Ifl "-rr.rtnii lI lr I( (cu. ra6.,r.2). lJro uortaar,rnaer, (rro alIt4ccr{fl AaJtertnx
IipbrJrr,eB Sa"rrr,lreponcrioii cepl.rr,r l.r ;ruru,rrYr II r K u crrJrbrrr,rx tscrrrrrrrrriax (noaur.rriiirorqarr
R (trllpe) lcur,rurrilr), paBIIo ltari LI DMI4ccrr[ ycor, pacilrrpcrra B pcayirbrare ,I[orru.ricp-o(r-
rlrcxra - Ilarrpocriofir,rrrocrir.lx I(Br4lncrlrr:i arolror co crtopocir'rrr{r.r or B0 no 250 ,ni/rrr,.

;\ltalLlra lionrypoB crIi4ccl,Itr;rrrlrlr D3 tlo ncrlr)tIrrltax ylta3rrrBacr tla orrellb cr.rJrrriroe caMo-
IIOl'.rrOqeIrIrC n e roii ;rr.rrrrn !r o{crrr) pcartr.rir poc.t, or/Iarr1r p1 n r..ry6s Dctrbrrrrrtfi (.ruc"no aroMot]
op1'ol'eJrrrIl na flcpu{cpnll BCrILIIrlil.I, ]loporrrrro,6o,,rr,ruc 2.1013).Otueqerro rlorr3rerrl(]
;rrI1III4II rlapal'c,'Ilrfl ).?)964,73 I] DlrI,Iccr,Ilr lo BcrrLrturiax. Pacclrotporr[e Iio]rrypa oToii flr1rlu11
rrpl'rBoAlrr r{ orJerrrie ryp5y"rrs111116; criopocrr{ rra ncpr.tr[epn].r BcrrritrrHrr 4: 15rufcen.
O'tl'tcqcua cytrloc'l'Bcrrr{arI poiir, D.lrcItl'porrrrofo Jr/Iapa B no:6yxtilculrr.t r.cJrr,rfl Bo r}crrblrrrrtax.

AN INVITSTIGATION oF TIIJJ sPlrcrttA oF GIiTJAT FLARES,byzt.t).seuern.y,--
The rvings oI Balrner ernission in great, flares (irnporLance > 2) consisl, of a close clusL,,-
ring of separatc moustaches, tvhich are asymrnclric from t,ime [o tirne. The moustac]res art:
characLeristic of Lhe flaslr pliase of the flare and thcir asymmetry causcs the apparerlt ilep_
rcssion of onc ol tho lar riirtgs. i\leasuremcnls have boen maclc of Lhc rvirrg profilr:s ot'
LJalmer emission of six big llares (t,able 1, Iigs. 1-3) atd in somc cascs of lhc II anrl
I( Iine profiles; thc prolilcs oI t,he flare above the limb 2459 (exarnples oI bhe profiles,
Iigs' 4-6) being oI spccial ittl,eresb. Ib is shorvn thal, the crnission clistribuliorr in the Iar
x'ings of l,he Balmer sorics of great flares clevial,es largely fi:om thal, resull,ing lrom tle
Slark effecl,, even if anomalously lrigh values of 1y'2 (t,he riumbcr oI atons i1 thc seconrl
quantum slale) arc adoptcd (lig. 7, 11.). On tlrc coltt,rary, l,hc obseryecl crnission clistlibu-
tion in t,he li'ings is irr good agreclrcnt x'ith broaderring r.csultilg fi.onl Lhc Doppicl effec,l,
1iig. 7).1'Lo spcctlophotornotry o{ thc nrorist,aches appearingouLsicle Ilarcs learls to a1 i4e1[j-
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cal result (fig. 8, 9). Tho inclinations of the sLraighL lines in the (lg Ar',, A),2) systcm oI
coordinates (fig. 7, 9) perrnits the determinal,ion of A),D. It is shown that A).p/)., deri-
ved in suctr a rvay, is practically cons[ant for all the Balmer emission and a]so for the
I{ and K lines (see table 2). This shorvs that the emission of the Iar rvings oI l,bc Balme r
series and the I{ and K lines in great flares (originating in the <corer of the flare) as rvell
as the emission of moustaches are broadened as a resull of bhe Doppler effecl - mac-
roscopic moiions of atoms with velocilies from 80 to 250 kmfsec.

The analysis of D, emission line profiies in flares pJints to a very sbrong selfabsorp-
tion in this Iine and a very sharp increase of emmissivi[y p1 inside t,he flare (bhe number
of atomsof ort,trohelium on the periphery of ihe llare is probably)2.10i3). The appearancc
of the paraheliumline )' 3904,73 in emission in liares has been observed. The profile o[
ihis line gives a iurbulenL velocityEl:15 kmfsec at ihe periphery of the flare. The
essential role of electronio irnpacbs in l,he exoitabion of helium in flares is po-
inted oul,. i

[$ 1. C[]rHTp6r Crr,trbHblx BCIIbIITTEK

B 1957 r. Ha ctrexrporpa$e Barueur.roro corrHesHoro rerrecnorra c Arrc[ep-
crleft 3,6-5 &nc/l A rr paBperrarcrqeii cunort 300-500 rbrcflq 6r,r.no uony.leuo
sHaql{TeJlrrr'Ioe KOJIEqecTBo cIIeHTpoIpaN,IM cI,IJIbrIbIX BCIIrJImeH 6atna}.-2, rlptt-
qeM Ar-fl 5 ncur,rmer arr{ cleHrporpar{NEr oxBarErBaror Sasy Hau6oree 6rrcrpo-
ro, upeAMaHcrrMaJrr,Horo pasBr{rrrf Bcfrr,rrrrKrr (flash-phase) *. }tan yme co-
o6tr{arocb B [1], r(pblJlbfl 6anuteponcxoli errr.rccr,rrr crrJrbur,rx Bctrbrrrrer{ B arori
tfase cocrofrT v B Te crr o r o o n o rr Jr e rIr4.fl y c o B paarr.rrrHoit [po-
rfi)HeErrocTu (nAonr 4r,rcuepcun) r.r -flpnocTr{, RosHr,rnarotrIr{x, Boo6rqe roBopfl ,

B IIIeCTaX, OTJII{qHLrX OT TeX, rAe CKOr{qeHTpIlpOBar{a llar{6oJree cr{JrLHa.rI 9n[r{c-
cr.rfl B rlApe Jrr,rrrrrr,l (O xnneru,ur ycoB cI[. [2]). flpuuep Eroro flBJreHr{fl rroHa3arr
Ha {Ilr. 1 (ncnr,rmxa Ni 2149). H colxa.rrenurc, {ororpadrr,rn cueHrpou n 6onr,-
mtrncrBe cBoeM He Aaror rrpeAcraBrre Hutr 06 erofi roHnoit crpynrype Hpr,rJrber]

Bctrr,rlreH, Taft I{aH uB-Ba trJroxoro nasecrBa rr3o6pa}Heunft orgenr,H6re ycbr,
COCTaBJIflIOIqUe HpLIJIb.fi, CJIIIBaIOTCfl BNteCTe, O6paayf C[Jlortrrryrc JrerrTy AMIIC-

cfiu - cpaBHlrTeJrbEo [r{poHyro rro BbICoTe ctrer{rpa, trpocTlrparcrqyroc.fr rlHo-
rAa Ao 10-15 A. O4uaxo Br{ByaJrrrr{bre Ha6rroAeuufl orqerrrlBo rronaabrBaror,
arro HpbuIr,E crrJrr,Hr,rx BcrrbrrrreH r,rHorAa cocrorrr ua 3-5 ycoB, BpeMeEarvrrr

acu[[MeTp[qHr,Ix - 6oree uporfl]r{eHr{Llx rr r{pHr,Ix c oArrofi cToporrrJ oT Jrrl-
Hr.rr{, qeM c Apyrofi, C arrrlr adlc[enrou cBfrBar{o To, qro B pfiAe cilyqaeB rrrrrprrrra
(no urrcote cneltrpa) (pr,rJrrreB cr{Jrbrrr,rx BCrrbrmen HcoAr.rraHoBa c RpacHoi,i n

cnuefi cropoflbl (ato, rtcrartr, cBr{AereJrr,crByer o rreBoar,romrrocrr{ o6r,ncuenlrn
o6paaonaRlrfl TaHux npbrJlbeB Haxr{lr-Jlrr6o x{exaHr{BMo}r cr{MMerpurruoro pac-
uupeuua). Ilpuuep rar(oro o$r[erua xopouo BrrAeH ua r!lr. t gnl rlrrrun H,
Bctrrrlrrxtr 2149: gtrx BctrLrmxr{ 2450 rlororpadr[rr xor.fi r{ He rror(aBbrBaer orAeJrb-
rrbrx ycoB, BrrgyaJrbrrble Ha6[roAeHr{.s [onagaJrr{, rrro c oArrori oropoHbr ycLr
6rrnu curr,uee Br,rpalxetrEl, qet{. c Apyroii (anneune acrrl{Nrerpr{fi ycoB, cM. [2]).
flo.ssueufie oAlrocropoH]Ir{x ycoB (clruux r{[rr HpacHr,rx) n enrnccrar{ npbrJrben
BCfrbIIrIeIt I{ IrbIBbIBaeT tIBJTeHI{e acIrMMeTplI[ I(pbrJrE,eB Bcfrbrmelt, B rracTHocT],

(Aetrpeccr{rc) rr MeHbmyrc flpor.rr]neurrocrb cr{Heto Hpr,rJra Ho, orrteuaBrrryroca
panee [3]. Ouenra4no, ur:o uo4o6rrafl (Aerrpecclrfl)), [ptrrrrrrcaHHa.a s [3] norro-

* Eorsmar qacrr, rrx floryqeHa aBropoM c yqacrueM B. JI. Xox.toaoft, T. B. ltaaa-
.rescnoft r.r B. Bynt6r,r,
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207

fl,puueuauua (nccreloBaHHr,te Jlr.nn[r, oco-
oeHHocrr.t cner{Tla, J',lt rpyrllbr, BeJrltrrnHa

MatlrIITIroro IIoJrE*)

Ho-H(, H s oilrzcctrrr. Bcrulrrta
EaA rrfiTEOM, BO3Errr{JIa B rp. 64, flone
rrr{Aepa 1900,S; (totouerpzuecr{r4 Eeo[-
Eopo,quErfi Marepr{aJr. I4e o6pa6otHlr
IICI{JIIOqEHA.

Hr-H(, H; D3 a oMlnccfrlt, aarer,r B

a6cop6qr.ru. Sunocnn r{phrJrr,eB cocror{-
na rla AByx ycon. C.ira6uft EenpepLrB-
Er,rii cneftrp, Boauuraa n rp. 102, no-
ne 2700 ,S, crnta Marrr.rrorpaMMa. CM.

{ur. 1, a.
OqeEr riparlioBpeMcurrafl crrJrr,Earr

acuMMerpr.rquarr 9Muccnfl. VIanocr,
CETITL TOJIIIIO Ho-Hr. BOanraXJla s
rp. 150, rroJie .rffAepa 2000 1V, csflra
MarllurorpaMrra. Cu. {nr'. 3.

Hr-II1s, [I, I(; Ds, D1 n D2 'r'1iu-

u,rer tr{g rr Muorue Apyrrre Jrnur{rr Mc-

TaJrJroB I4 r4X I4OEOB B 3MUCCtrI4; XOpO-

rrro BbrpaxeHa IrenpephrBEafr aMtrcctrfl .

IJcnr,rurna paBropaJracb 4 paaa. Ouzc,-

crrfl r{prJJrrreB o6paaonaua 2-3-un yca-
rrrr. llp. 150-151, rrorre rrtrAepa

- 2000 A', cunra lrarRrnrorpauua. Crr.

Qur. 2, a.

II d- lle, Hi lls-e olvrllccutr, sarer{
B a6cop6qurr, rrpr,rJrbrl cocrornn ua 3

ycoB, pesRo BIJpaE{er{a acr4MNIeTpz rr

cMrrccrr[; rp. 102, troJre JIIrAepa 2200 N,
clirrra MarElrrorpaMMa 16.IX 1957 r.
Cu. {rr. 1,6.

Rcur,rurna rraA rtpaeM AJrtrJIaot nc.
cr(orr6Ro Mur.ryr. VAanocr, trorytturb
roJrr,Ho Ho, Ilg, H", FI. lln'renctrBuocl'r,
B I{EH.IPE Ho -0,9 ffIITEHCI{BI{OCTtr EE.

IIpepI,rtsHofo clefirpa B qerrrpe Aucrtil.
Cn. Qirr. 2, 6.

zr. VI i 957 r.

1 6.VII I 957 r

3.IX1957r'.

6.IX 1957 r'.

2J,lX 1957 r.

24.IX t957 r'.

,51

,87

2+

2+2t4S
2150
2152

L0 40
10 43

10 48

808
815
825
905
015

oa

8i5

* Ni rpyrrlt,r, i'/le xo3rlrrrtJra lcfiLrrrrra, r.r BeJrr4qrrla MalrII{TIroro troJIff JIDAepa I{aELr
rlo naraJrory urrrrurllrx nofleii llrrerr I{puuctroii ac'rpo(pusucocuoiA o6cepBaropi4r.r.
(t,uarRulorpaMtrl.\ l'pynn rrnlcrr t'rrr, l4l.

rr{eHr,Irc B o6raHe BoAopoArrr,rx aroNlots, Br,I6po[eHHbrx r{3 BCrIhrI]rItU, MO}Ite'r

6r,rrr, cngaaHa o acl{rlrMerpr4eli ycoB, cocraBJIfIroTrI,Tx I{pLrJIB.a Bcrrbrruxr{. fIo-
Ao6ua.fl (AetrpeccrrrlD c paBlrr,II\I yclexor{ }Ia6JlroAaercfl He roJILRo B cIrIHefi, Ho

IT B I(PACHOft SACTII HPbIJIbEB, IITO CBfl3AIIO C PAsTUq[ENI 
'IPITOCTII 

I{ UPOTflFiCII.

socTr{ ycoR, cocTaB.rrflrorqrrx o6a fipr,ura.

Ta6nrr{a 1

+32

+25

'l- zd

-r8



lloonotrr,rty yc[l - .rrBJreHlre upar]torller{errrroe (upeut IIx itirr3rilt - ot 4-
5nr go 20.*) r{ rroflBJrflrorcfl o}rlr roJu,Ho no flash-p}rase, To AJIrlTcJIbHocrL Droii

tpaarr paau{TI{.rI BcrlLIlrl(Ir raI{rI{e Becr,rIa HerrpoAoJI}Fi!ITeJIr,Ha.

TaHlrll o6pasolr, Bonpoc o ilplrpoAe rrrllponlrx DrIIrcclIoHHLIx HpbiJIr,cB Il

cr{Jlf,Hbrx Bcr[IJrrrnax cBoArlTcfi Ii Borlpocy 0 IIpIIrIll ]Iax pacIIIIlllo-
uLItr ar{rrcclrr,r B ycax. floarou;ruapnAycr'rccJreAoBal{rlellcrler{Tpol}
CI{JILHLIX BCULIIIICI{, IAe 3Ta SIIIICCIIfl OqeHb CIIJIbHO LI XOpOIIIO ]lblpa}I{eHa,

NIbI TIpOBeJIIT Tartlr{e llccJleAoBarrtre }rilrcBrrrrlxcfi y l{ac IIaIIJryqilI{x cleltTpo-
rpaMilI ycoB, rroJlyqeHubrx BHe ucrrrJruert (.ractlr.rrro peayJrbrarll DTol'o uccJle-

AoBarrrrfl B nrl,qc noHTypoB arIrIccIIrI yn{e rlpuBeAeEbr s [2]).
B ta6,n. 1 co6paurr Bce AaHHrIe o6 lrcctegoaar{r.Iblx HatII{ cllelirllax cIlJtbI{IJx

rJcrlbrtrren n [pr{BeAeHu (e npulle.ranurx) TaIt}Ite xapaltrepH],Ie IIx oco6eH-

Hoorr,l. CreHrpo{orollerpuqecnoe IIccJIeAoBaHIIe }toHrypoB 6r,r;ro tluno.rlHeHo

Ha calroperrrcrplpyrcrleri ulrrtpo(rorol{erpe MO-4 o6br.Irlr,Irt rlyrell B 06.lracrll

ucIIbIrlHrI I{ B rleBoBllyrqenuoit alacTu. O6r,r.ruo noJlyqnl6go /IBa paBpeaa Il He-

tso3MyrqeHlroft qacru 
- cBepxy rr cHrray or BcrIbIrIlriI,I c reI\I, 'rro6br ].recrb I{Ba

MeIIeHr{e rIeBoBtIyqeHIIoto itoHrypa c paccTo.rIHlIeI\I oT qenT}la Conur{a Pr aITo

oco6eHHo Ba?firro, norAa Bcflbrrrrr(a Haxo4rrrc.rl n6,nlren itpafl. HeBoBI\{yu{eIIIrbriI

noHryp trlrTeprroJrrrpoBaJrcfl r{ Torry paccTotIIrIIrc, Ha ItOropoM I1axo[r{JI&c},

Ilc[6lmr(a r,I, fiocrtoJrr,I(y TaI{lIx ItoIITypoB o6rr.ruo 6ruo 6o;ree rI]ex, To BLIBo-

Ar{Jrcrr cpe4nuii Hottryp, coorBeTcrByrcqui,i arol\,Iy paccro.flHlllo. EC;rrt

Bcrrbrrrrga 6rrna ga Ar{cxe, To r{a ocrarorrHlrx rIHTeHcrIBHocreil BoBr{yu\eHllol'o

r(olrrypa (paspea qepeB Bclbrruxy) nnr.rr,rraJrrlcE, ocrarorlHlie r{IrreHcr{BHocrll

eTor.o cpeArrero rioHrypa u IloflyqaJr0a ]iorlTyp ralt Ha3lrBaelIoi'i (uB6LITosHoiiD

DMI{ccLIu; rrpurlcpll raltllx ItourypoB IIplIReAeHbI Ha d)r,rl , 4-6 (cnnoluHlie

,lUtuul), r.I(e ranlrte rrpI,IBoAflTcrI cpoAI{I{e IIeBoBMyqeHI{],Ie Honrypr,r (nyuHtup).

Tanrau o6paaou AJIfl BCIIr,I1IISH Ha AI,lcHe IIbI IIoJIyqaJIlI BeJIIIaIlIny Al', : l'v-

-rro (/', u i'v0 - ocraroatHbre r{r-ITer,rcl{BHocrll JIrr}II{I{ Bo Bctrr,I[rxe lI coceAHel\{,

rIoBo3N{yIqe}lHoI\[ Nloore). B pn4e cJlyqae]J [{o}I{rlo 6r,uo noctpollTl ltoHrypl]

CeMr4 6arr,llepoBol(flx JII,{IIltt'i: or Ho AO H; U H131 o[HilI{O I{,TIrI AByx IIOCJIeAHIIx

Jrrrgrrii peByJrrrTarbr Becr,nfa rreyneperrr{IJc rIB-Ba ctrJrblroro 6ren11r'rponaH}Itt lI
6otr,uroii ueofipeAeJreIIHocrll B IrpoBeAeHlIIl HeBo3l\[yrt1,eHllolo ItoIIr]pa /'16

,I{rn ucex Bcrrblrrreg, yr{aaarrrlrJx l ra6JI. 1, 6rrnrr rIoJryrIerILI TaI{E(e rtol{Typtl

agr,rccnlr ts JrlrHrrflx H u I( u Jrlrlrrrrr D3 (ec.lrt raltoBatl lllleJlacb, crr. ur'rixe$ 3).

Bolnurefi qacrblo c.l,elltta Bceft cepllll Banrgepa saIIIIMaeT He 6oreet-2nI,
[OaToMy B OTASJI6TILIX c;tlyqaflx rtOIlTyp],I JrlIHlIli AJIfl clIJIIrrIbIx, AJIIITeJIbHI{X

Bcrlr,rrfler( rIeHtIIoTCfl t\,IaJIo oT O4uoii IIJIaCTIIIIIII'I H gpyrOi'i (ualpnl'rep, i\li 2149-
52,2376-82,oT.IaCT[2450).Ba.ruxcJlyalaflx?ItoIAaoT,IIlllIIIe]IocJIeAoBaTeJII}-
H6Ix r(OlIrypOB IIe3IIaqI{TeJIbI{o npcDLIIIIa.rro OulI6ltII Ittsxl0peHflii, IIbI upo-

l,tBgoAlIJII[ o c p o l\ H c ]I I'I e orAeJIrIrbIx ItoETypoR,'fari, ilarlpllNlell' 
^JUIBcrrLruIHlI 2149 xontypbl, IIpuBeAeIIIIbIC na {ltr. 4, tt0,'Iy'tgItr,I ocpeAHeHI4eII

AByx-rpex HorrryIloB, a AJrfr rlcrrLrurnr,r 2376-82 - llyrcrr ocpcAIIerII'rrI qc-

rr,rpex (orrrylloB (Hpoue Ha, tAe BorrrJlo rpr,r Honrypa). uolrec rol'o, [ocI(oJI],Ity

9MlICClIfl B arllx cJryaraflx 6r,r.na c rI ]r r{ e r p 1r'r II o ii', lIo}It}Io 6LI'IIO

* Cortacno rrc6eanouy rlu cLMeHHoMy coo6rqeturc q-pa Nlolcpa, cpsAllee BpeMtI

,r{I{Brrr{ stux o6paaonauufi ,- 9m.
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cyclexolrlocrporrrE, c p e/{rre e llaclpeAeJlel{llearII,lcc}II,IAJIfl crrHeI o

a HpacHoro Itpr,IJra.'IanlrM o6paaolr, Il 3TI{x cJlyrlaflx ltorlTypbl
r(pbrJIr,eB BNlrrccr{r{, rrpeAcraBJIeHHbIe Ha {ur.4-5, Becbrla IIaAe;:I{rI},r, TaIt

Han 6aar.rpyrorcr {anrtlrlecflu na 6-8 HeBaBrIcItMbIx I{olrrypax. flocHonrHy,
oAHaHo, B rtrelrTpe Jlr,rHlru 3Tr{ oTAeJrbrrrrre r{orrrypbr r\folyT 3ar[eTHo oTJruqaTbcg

oAr{H oT Apyroro, rrr,I B aTrIx cJryqng* }re llpr,rBoArlrf xoAa r4rrTerrcr4BHocTrl

t0

q8

q6

0,4

0,2

q8

q4

42

2t4g

lla

r !-t-*

I
I
I
I

2370

HP

I-t
,\ 'tf

\

b ttr

{
l\
:\

t16 *A

/'"-r---

H8

q4

ti, i
(Dr.rr. 1r. ltouryprr 6anr,uepoucnofi otrlrcciln so scubrtfnax 2149 (clena)

r 2376 (crpara)

I{pylirranl.t orMeqet1 Tooperrr.recHuii ]IolnJrepoBcrult HollTyp IJrE BcrrLlruHrr 2149 corlacso
AaHHLIM r:a6t. 2; [yIIHTrrpoM - rreBoBMyIqeHHrJe fioltrypH coceAHeit arMocoepll

B ffApe Jrr{HrIIr (ncur,rurna 2450,2376-82). Boo6rqe Bollpoc o6 alruccun B .EApax

Jlrrurlfi BclrL,rureH troAJIe?fiI,IT ooo6orty paccMoTpelltrrc, r(oTopoe 6rruo Aalro B rre-

AaBrlefi pa6ore I51.
OCO6OO I{eCTo B IIameM MaTepIIaJIe 3aIIIIMaeT BclbIItrHa HaA l(paeM Coluqa

B tr e p B Lr e rroJryrrer{},r ctreHTporpar{Mr,r. aru cuexrporpar{Mbr rrpeAcTaBnfror

co6Ofi rlcltnlosuTell]flo peAKyIo BoBMo]I{Irocrb AJIrI I{ByrIeIrI{[ e M vI c c a U.

B C n br m X 11 B s u C T O M B 11 A e, 6ea n.nngnu.fi (II6AJIO]ftI1II], T. e. 11CHa-

;1terrlrorg B ItaHOft-TO, HeIIsBecTHOft nanr, Iuepe O6paqalotr{ero CJIOfi, AJIfl KoTO-

poro MLr ycJIoBHo IIpI[IIE]IaeM B ItaqecTBe ItoHTypa ilIL:ar.:ll - HeBoSMyII{eHHbIfi

r(oHryp rv. (HaH aro I{Meer MecTo B cJIyIIae BcIrIIIIIII{ Ea nL{CHe). Ouearagno, UrO

/0



troAo6Hoe [peAtroJIoxteuIIe EexB6e]r{Ho or.ErotrleHo Harioir-To Irer.rBBecrnofi 14

Heoqer{eHHofi orull6Hofi, crneauuoft c ycJroBHocrbro AeJreFrr.rf Bcero trpoqecca
Ha ABa cJrofl: c n o fi n c rr bI m H rr, HaxoA.rruluiicx n a g o6paqarcqur[ cJro-
eu, ll o6palqaroqrfi croii, na noropr,rfi Bcrrbrrrrna He or(aalrBaer ros4eficrnna,
B cryuae BctrDIIuHI{ 2459 ust rroJl}rocrr,ro cno6o4nr,r or uo4o6noro poAa orur{-
6ofi, roarouy DTa Bcrrbrrtrfia rrpeAcraBJrfler o.reub 6orruofi ltnrepec. /{na uee

q8

0,4

0,8

0,6

44

0,2

08

q6

0,4

0,4

2';-----

u" 2450

Ha

\ {
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I
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/

I H,,
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n,H6

1
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0

)--t.--

Jl-Z -/ 0 +l +Z +J +4 +f
I
o

,T
JI

'o

-l u. ,t +5r3+2

q2

789
aa,it

@rr. 5. To lne,qro r{a {nr. 4, Iro AJrrrBclrblrrren21150rlacubrtrrnr.r rraA mrru6olt
2459i Ans aroft ncur,rmnrr r{oHrypr,r trptrBeAerrbr B eArrrrflqax ua(cuualrsoii
rrrrreucrrBuocrr.r B qeETpe Jrr{Hr{r{ (npyrrnn - gonrreponcnuii r(oHryp

tro AaHHr,rM ra6t. 2)

trpr{BeAerrbr ltoETypr,r B eAr.rrrr4llax qerrTpaJrr,Hofi, ua(cuuaJrr,Hoft uHTeHcuBHo.=

cru (n colr{aJreu[ro, ctrexrp rpaa Coruqa rre fioryqr{Jrc.fi, cM. Sur. 2, 6), t7o-
cltoJlblty, oAuano, 4na etofi BcrrbrruHr{ 6r,ur o4nonpeMer{Ho tro.lryqeu Ho-xuuo-
{unru Ha Br{eaarMerrHoM nopouorpa{e }tf-I (cu. Slrr. 2,6), ro Mo}fiHo 6srJro

otrpeAeJrrlTb MaHcIrMaJIl,Eyro r{r{TerrclrBEocTl B eArrEul{ax urrTeE0rrBHocTr{ He-

trpepr,rBrroro ctreHrpa qeETpa coJrHeqHoro Ar{cr(a cJreAyroquM o6paBoM.

Be.nuuzuy "Io-uau6olbtrryrc rruTeucuBEocrb B qerrrpe Jtuuvfr Bcrrbrmnz
IIaA fipaeM MOTfiHO OtrpeAeJrETb u3 tr3MepeEuft trrrrerrctrBEocrtr rrv:g'fra Ho
ua xrano(funbMe cnegyrotr{uM o6paaoM. Izla*repenra xuno(funrrua Aaror EaM
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Befir4qtrEy

n - 
I'"n

* __ /*r(p) ,

rAe .fBcu - uHTeHcrlBHocrb BcIIBImHtr, a /*p (p) - trureHcuBrrocrb coceAuet ue-

BoBMyqeEEoft xporvroc{epH IIa AaEEoM paccrofiErn p or qerrrpa. Pacnpegene-

HtrE trETEEOUBEOCTU B EEBOBMYII{EHHOM MECTE AtrCITA ECTb

/l*p (P) : r,I.p (P),

rAe rv - ocIaToqEa.E trIrTelrc[BrlocTb.
t{epea yBnotroJlocnnft {uirrrp upoft-

AET

!r^l^*, (P)ad')"

rAe pI - ItoIlryp IIoJIocLI npofiycHa-

nun {unrrpa,, a a-trorJloEeHlre B

aruoc{epe, uucrpyllferrre tr T. A.

Tarmu o6paaou

\ 111,,o"n(e)adr

i rrrr,r(e1aai'

i r^/^"",(e)dr:---v-
\ rrr,/.p(p)dr

Ho .Ilu"o : I or'u, fAe rv - rtolrrYP

sMilccfrT. BcIrbrItrHI[ (n egunrqax ,Io),

rpeAcraBJlensnft ua {ur. 5. Taxuu
o6pasoru

Io \ 
r,r^dr Io

q:- 
-- -U 

-
1rn (e) \t,rrdr. 

' 1sp

u 1o : 9/.p (p). (1.i)

flpu lrauepenusx 6rrno rrr6pano Mecro c p:0,93, rar( arro /.p(p) :0,73 ,I.n(0);
BeJrr4quHa q Eaxogr{rcx rpa{uvecxntr uHrerpupoBaur{eM (q : L,46b), trptr{rreN,r

\rrn t'e 6r,r.n sesr Horrryp IIo gna aroro paccroflrrrrfl corJracHo [6]. TaH rax
r43MepeHl.raf BeJrtrqtrHa a:1,995, ro HerpyAHo us (1.1) nafr:rra 1o:0,81"p (0)
AJr.rr IrepBoro, ocHoBHoro cuenrpa. Ars Broporo - 1o B l,l5 paa 6onrure,
uelr [-16 grn nepBoro r cocraB"rrrrer 0,92 "fsp (0). }InreIIcueuocTb B rlerrrpe
JrI{I'II{I4 Hg cocraBJlrna 0,53 lrp (0). Tanzu o6paaom r{Hre}rctrBHocm lr,rnefiuofi
e}/,I/.ccvfr 6una 6rIIeHa R urrrerrctrBrrocrE BctrhrlrrHtr 6an,lra Lr5-2, a unpur]a
HpErnEeB H" (- 7A) cBrdAereJrbcrBoBaJra cxopee o roM, irro Bctrbrluxa rrMeJra

6ar.. 2"

B uacroaqeft pa6ore ocgoBuoe Br{trMarrrre uu o6parqaeM u a A a ir e r{ tr e
IipBrrrb.E ctrJIbHEIx BoIrBrmeH. I4ccneAonanze eMaccfri4. B 6nzxulrx HphlnE.flx
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5 t0"
a'il' A

Our. 6. To lfie, uro na (tr.m. lt, tto \trsBcrrbrrrr-
tru, 2372
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(ao 5 A) r,r B r{errrpaJrbnblx qacrflx 6tt,to naur,l BblrroJrlleHo }IeAaB}Io [5]. 3ta
rrocJreArrrrE gMvIccrrfl. BoilHlrr(aer rlperlMylllecrBerrr"ro R ncpurleputturrx (xlloMo-

c$epnrrxy cJrofix Bcrbrtrrltll I{ ee paculrpenlle cBfl3allo, ItaH ror{aBaHo e [5].
co lllraprt-atp{extou (cu. ur.r;ne).

s 2. AI{AJII,I3 I(OHTyPOB EAJIbM}tPOBCnOii aMIICCUII
II JIUHtrI,i H I,I K B CTIEKTPAX CIIJI bH6IX BCTIbIIIIBK II YCOB

Irlgrencllssocrb uBryqeHtrfl, BLrxoArrlqero I,IB BcrtlltrItIT, pacrloJlatarorqcl,lc.q

uag o6paulaloql4M cJIoeM, n o6qent cilyqae onpeAe"Ilfrercrl BtIpameIIIreNI:

ri,

I i. : [xne-'^ * 5 
p^r-'^ dr1. : I1,or,-"^] ir,U - n-"' ,\,

rAc .r1 
- ofrr[lrecrt&fl roJlrqa RCITLIUHI{ (C yUe',rOU ryIHO}I{lrTe[fl SeC 0), .I1n -

r{r.rreHcrBr-rocrr, n ct}epe Jrrruprr{ - 
(floJurox{nu> o6parqatou1ero cJIofi rro4 Bo[rIIII-

xoii, upunuMaeMa.fl pannolt urrTeHcIrBIlocrl4 I{eBoBr{yrqenuoft aruoc{tepnr sosle

BcrrbrIIIHtr, a Berllr{rua ir, : j^lk^ (/;, - or4a'ta, &r, - Hoot}l{llqreur rlorJloue-
rrr{.rr rra e4r{r-rr{[y o6'r,oua, cc,ru npene6perarb flpoqeccal{Ir pacceanlra)' B qeu-

TpaJl[,rrhrx rracTflx trrvt:ritfr4, I[e t1 ] {, ESJryqeHIlC ECXOIpIT IJTaBHT'IM O6paaolr

r{B rrepra{ept{r{ BcTIrIITIHI(, rorAa r(ar( B AaJICIttrx r(pnrJrbflx (t1 qt)-ot
scefi Bcrrhrrrrltl{ B qeJroM. floatouy, HaH orMerlcuo e [5], BerurltrHa p^ nor-
lfiHa MeHrrTLCfr C paCcTorIHI{eM oT qe}ITpa .ntrrtnu A).. Torga Ha AOCTaToIIIIOM

paccrorrurrr{ A)l > A}.0 or uerlTpa rrfilvlr' rAe Bc[rIIrHa l\ocraroquo npoapaq-

ua (ran qro, HarlpllMep, 1- e-'\=r1, c rorrHocrllo Ao 3-50/o), nernulrna

p^ 6ya"r coxpaHtlrb npl{MepHo trocroflIIHoe (A,na ncex A). }- AIo) BHarIeEue.

Cre[oBarenruo, r]oplryna (2.1) nptr P],, rle saBlrcftrIeM or A)', crpaBeAJII4Ba

JII4IIIr AJIrI H p LI JI r, e S fluul4iii.

I3ropoit qreu B (2.1) ecrr Errrer{crrBHocrb I{BJryqeHI{rI co6crsenuo BcTIIIIII-

Irrl; B qeHrpaJrBHLrx (lacrflx nv,H4rt ("^ > t) olla paBIIa p^:7r,lk^ r' c. or-
pegoJrflercfl BaI{oHo}'I F(upxro{a. B rtpr,rlr,nx ("^ < 1) era l{Hrencrnnocrr, 6y'
ger (ec.nu ilpoqeccbl pacce.arll'Ifl ue rrparor pollr)

I7: prrx: + "^ -Wn2s"Hw: L!#Lw, (2.2)

rge t - CpeA[ee qtrCJIo aTOMoB na I cruB, H - WnteftI]oe [pOTrI]I{cHt1e CJIofl

Bctrr,rltrHrl, a ?l - {ynnqun pacilpei{eJre}rlr.,r oNrttccpt t rrJIrI norJrol[eFrllfl B]Iyr-

pfi rrlr:aurtl rart .lto (cu. 16])
ne! -r,su: *ttz I'i;/ t;zel,. (2.3)

B cryvae paoilr{peHtrfl BcrregcrBEe ,(ouuriep-a{{enta u saryxaElm

,rx: ffi1,-"' - f=fr -z,r(,))]', u :a}, Q'4\

a B oilyqae pacuupeurrfl BcrIeAcrBI{e llltapr-a{Qexta (cru' [7]):

(2.1)

(2.5)
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oc,Tnr A). ) Atro. 3',\eu, C'r, I4MeIor cJrc/Iylolul,re ltllaYctl[r{

Ecnu, ga.ree, .16 ecrb r4nTelrcrrBHocrb lleflpepblBHoro cilcr(Tpa' ?o uHaqe

(2.1) ruomno Barlrcarb ralt

Ar, : (p'^- r,o) (t _- e-')'), (2.6)

r/\e Al', - /'v - /'v0 - (uB6bITo.IEafl Dr[I4ccI4r) BctI],IuIt]r n c{cpc Jtt4llrtr4,

I'vo - ocraToqHafl rlIlTeUcrrBrrocTb B HcBoS[IyrrIe]rHoM rtollType - BeJlr{qI4I16I,

npr{BepeHHbre ua {rur. 4 - 6.

Paccuorpulr rerrepr Borrpoc o rrpor{cxo}r{Aellr4r{ Dl{}rcctrI{ I{aJreltlrx HpLIJILeB.

TaH nari eru rrpbrJrr,fl trlieAoTaBJrflrot co6oft ycbr I{JII{ rpymlbl ycoB, To oTa

avrz.r.cctrrr eABa JIrr Molr{er 6r,rtr, pacltr,rpena 6naro4apa llltapx-at}Qenty, xota
6r,r uo rrprlqrrtre oe a cl{]uMe rprrm (c rpacuofi n cunert croponrr), HeBHa-

quTelrbrloro yMellr,ueHl{a ee IIIIpI{IILI c yBeJII{rIeHIteL{ HOMepa n Eansuepoa-
crroi.i ceplru r{ llrrAa Allyrux rpl43HartoB, ua I{oropr,Ie yl{aaalro r [2]. Ho lmr
Bce-Tar{n Aorrycrr4}{, rrro upra.rnuoii pacmr{peHl{a oMrLccfr\L B A a Jr e I( I{ x
r{prJrrr,flx cr4Jrbrlr,rx Bcrrbrrtrert r{ B ycax flBJrfrerctt Illrapn-ar}{er(T, r{ Br,Iflcr{r4rll,

Molriuo rrr 
^o6urrcrr 

upr{ aroM rrpeArIoJroH{eIII'{tr cr{oJIbHo-HI46y4s ygonnerBoplr-

TeJrr,lroro corJracrr.fl c na6nro4euflfll,rrl. ]l cJlyqae pacur'IpeHrdn 6naroqapa
lllrapH-a{$eriry BeJrr,rqma Atro B ror{ tr{ecre, rAe orJIIttII{e L- e-rx }I 't1 rlo-
pfi/\ria 3-5% (r. e. Boar\,Iolnrloii (rororlerpu.recnofi oult6(I4), oilpeAcJrflorc.a

cne;lyrorqerYr ra6nrqefi (4na rnnuu l-lo; Tcmueparypa 7 : 11000", pe:50 6ap,

cocrotrHl4r4 R norroHl{c c ocHoRantreu L c,u,z, & s, - a'ronnr,rii xoo{it}uqlreur
norrrorrlcnrrfl; cu. IB]):

5 . 1016

1 016

5.1015
1 015

7,0
5,0
3,5
|,75

O'rcro71a BtrrAno, qro ccrrl 1{2-(1016, ro BcrIbIrIrHa Aocrarorlflo ilpoaparrHa

I{Jrr{ roro, .rro6rt n o6,qactu AI>A).0 (r'ge Atrs<5A) I\{oEtHo 6uno c'rntart
(4na .nurrr.rr.t Ilo)

A r', =; (Ii - ,',0 ) "^,
(2.7)

"1,, 7i rre BaBucrrr o'r' A).. (,(ouyrlenllo 1/2=-( 1016-BpexroHlroe, o 4alr,ueii-
meM r\{br rronamerlr, rrro B cJryqae N2).- 1010 urapnoucr{oe paclpeAcJreHrre I{IrreII-

cr{Bnocrrt n r{pr,rJlr,rrx, corJracrro crporor:i t}opuyre (2.6), tarute [poruBopequr

139

IA', Ar", A
l



Ha6JlIoAeHuflM, r{ar I4 B cilyrrac rYr< 1016.) ,{ti.a oc.a.rrrnr,tx lr'rsuii 6a,rslte-
poncnofi ceprrtr ara BeJrr{rrr4rra Atro erqe }IeIIbIIIe, qo}I npI,IBeAeI.I}Iafl n e'rol,t

'ra6lrqe.

flrn raxnx BCrrbrIIreH, I{aH 2149, rAe Hpr,IJtb.fl aMI{cc.I{I{ BblxoA.flr A a JI e H o

3 a rrp el e rl,r r{pbrJlbeB I'reBoSMyIueHHOii rrrEun rrorJrorqerrlrfr - n o6lacTl, rte-

npepr,rBlroro cnenrpa (i"vo: t), nclnulrla E36l,Iro.IHoii entucurlr (2.7) lpocro
flpoflopur{oHaJr],Ha t1 lt 6y4c'r I43[IerIfTr'crI raH}l{e I{&I{ p?,r T, e. naAarr' HaId

A),-'l' c paccro.rrlrrlelr or IIeHrpa rlrt:atr. ltn BcITbItrIHI{ ua4 xpacm 2459'

Ellrellcr{Brlocrb B np},rJrbflx Aaercrl uenocpeAcruerrlo rfopru5'navn (2.2) u (2.5)
(r cryuae InrapnoBcl{oro paoul{peuua). B ocraJrblrr,IX cJl)rqa.flx, HolAa, crpo-
|o roBopff, Hy?fiHo yrrrrrr,rBarr, a (2,7) usMeHcltr.{e 7'y61 rroJlo}rtenlrc 6onee cJIo?I{-

uoe.OgnaHoIr B DTux cJryrra.rrx xog [auucculr D IipbIJrIrrIx B ocHor]IIor{
6y4er onpeAeJl.ETr,cfl xoAoM {1, r&n nar 1- /'y6 H& 6ortlutux paccroflHlr.trx 01'

IIeHTpa JIr{HrrU l,r3t\,Ierlflerc.fl I{SI{ r1l -- ofrrr,IqecHaa T0JIITIa IIeBoSlvIytrIe}IHOft aTI{O-

c$eprr, HyAa ranlne BxoAr{r ruraplioBcr{uft xoa${uquenr (2.3), (2.5), tax uro
BeAy[IuM arreuou n (2.7) 6y4er''I'or, Itoropblfi uarrense:rcfl KaI{ Atr-'/''

Tanuu o6paaolr, B flpoapaqfloft qacru npr,rJlbeB (ycon) ]IrIreIICrIB]rocru (lllrr
Aru) 4onxrua y6rrnam no BaHoHy Ai,-'/' r,rru o.renr 6rllaxoMy It oroMy, TaI{
rrro B crrcreue ocei,t lg/1 u 1g Atr usrrcpeHurie Holrrlpl{ tu:c'vfr- (npu Atr)'A).,,)
AOJrffiHr,I 6r,rrs lpaxttrrqecHu rI p fI l{ o JI lr Ir e li H r,r.

Ha cauou Aene, HaH aro noxaar,Inaet tprnr'. 7, ur{elor Mecro cepbearlbl(

orl{JloueHrrfl or mraprtoBcnol'o Ho}rrypa. 3ro pacxo}r{AeHi,re ]reJrbsfl ycrpaHrlrl,
r-rr{ npl[ HaHtrx rrpeArroJJoir{eHzrrx o pe r Nz, ecJrll Aa}t{e npr{tjfIrb, 1ITO B ra-
Hr[x [aJrenrrx ]tpr,rJib.Ex Irrpaer poJrr, caMorrorJroulerlze (cu. nuiHe). ,{nr npo.
Beplttr Toro, HacHoJrL,Ito AaHHLrir peaynr,rar flRrrtrercfl TErIr,IttHr,Il\[ AJ]rr cI{JlbIIr,Ix

BCIILItrIeH, I4MeIOtrIIIX yCbI, MLI ilpOBeItI{ aIIaIOrpIqIIOe paCCIvIOTpeIIIIe AIJ,I I{oII-

rypoB ycoB BHe Bcnl,rmen ro naurr4rlr ria6nrogeuuanr i 956 - 1957 rr'. (uactnu-
rro y)fle trpoBeAeHHonrv n [2]). IIa (irar. B npneo4eu npurlep allaJlorlrq]loro
loJtoxteHrtr c HoHrypaMrl ycoB B cl{creMe oceir lg 11, 1g A)'. SAecl 6t;ttvr

r4crloJrb3oBaHr,r r(oHTypbr, IlcrpaBrelrBbre 3a rorJrorllellue B coJlEetlllor,i aruoc{e-
pe e-r), sec 0 (clr. [2]), cun'rax cp€AHIoIo r.ly6nu5, saJreralll{fl .EAep ycoB (n rrac-

rorax HenpellbrBrroro cuexrpa) r .: 0,5 (Ana Aalenl,Ix r{pblrlbeB noAo6uafl no-

rrpaBxa ue r(rpaerr oArrafto, oyrqecrBenllofi polu). Xapanrepuo, qro rlfr. Ailn
oAHoro trB 6oJree .reM 30 HoHrypoBHe troJryqr{Jrocr,corJracr{.rl co rnrapxoBcru'llt
norrrypor\,r; B oco6errFlocrl{ rroxaBareJrlubl B oro}I oTHoIIIeBI{I4 y c bI Ir a A

HpaeM [r{clra N 246, rge BrJr4rrrrue rrogJro}fi]rlr r4c]tilIoalerlo tr ],IEI r{tIeeNr

Aerro c outtcc:uafi. ycoB B (rrr{croMD tsrtAe.

B crolr crlqns ycoB 1] xpouoct[epc, nalt ]rerpyAllo BI,r/IerIr

1r, (yc) - I,. (xp) : ?u_'^ (l._.sa" \ ) : ei.e-'^ ,,,)'

rfie 01 
-co6crBeHliafl 

SNIIlccI{fl ycoB, & 17,: N, sr. lY2-'1usJla AByxl(tsartro-
Bbrx aroMoB B raEreHIU{aJIbIIofi I{oJIoHHe xporroc{epu. Eclu uplrunft, /y'r: 5 . t 013,

a AJr.fl sv BBflrb BblpameHtre AJItr,I{ounnep-a{tfenta I4 saryxaHl,{anpaT :5740",
To rrerxo RZAerr, rrro (panrop e-"1 cralroBtrTcf rIpal{rtrqecntr paBEbIM I rapvt

AI > 1A. Merx4y reM aMlrccrrfl ycoB npocrlrpaercrr 6onee ueu Ha 5 A,
rrptrrreM peBxo Br;Ipaffiella acr{MMerpl{rr aroft ?Mwccvw. 'l'aHnlr o6paaolr,

il0
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trol"rroflteHr{eBxpotroc+epe rret{o}r{errrcrtsSlrrrr pacupeAeJleHre 3}lrlccI4rr B ycax,
rafi qro Ha6rroAaeMr.rfi noHr),p B cilyrrae 246 ecrs B ro )Ite tspeMfi $axtu.re-
cnoe pacrpeAeJreHne Slur{ccl{r{ ycoB B rI Ir c T o rI B I{ II e.

B [2] ynte 6r,rno nonasaHo, qro pacmlrperrrre ar{rlccr{Ll ycoB eABa JIII cB.flBa*

uo c s{{eHrou Illrapxa r{ cxopee Bbr3BaHo }ranpocHonl,Iqecr(Hr{I,I ABI,rx{eHI4.srtu

arorroB c 6onr,ruralrrr cnopocr.allu (<ryp6yJreHTl{ocrb)). Ha typ6ynerltnr,rfi xa-
panTep rreBoalryn{,errrrbrx nouTypon u palioue BcrIbIIIrItrr yI{aBaI{o r [5]. flosrou]'
1\IbI paCCI{oTpeJII{ Te }fie I(OIITypLI aMI'IccEliI CIIJIbI'IhIX BCIIbIIIIe}i II ycOB B cl{Cre-
lre ocefi lg Ar, r A)'2; orlr [peAcraBJreHbr Ea rex ]fie $ur. 7 u 8 nur,ray. I\4u

Br{Arr1\{, qro npr,rrr,r na6rm4aeublx I{o}ITypoB Dr\rldccllrl orJII{qHo npeAcraBJIx-
rcTcg rlp.rrr\rbrMrr Jrrrrrrr.flarl{ AJr.fl rcex lrInlrfr ceprlu Eanr,l'tepa, yltaablBafi TaKI'III

o6paaonr Ha AourrJrepoBcltoe pacrrrrrpeHlle aNIHcclIrI.

Ar, Tlouo,nnnre;mrioii npoBeprI,r aroro Irr,IBoAa r{bl o6pa6o:ialu raI{}Iie
rrecr{oJrbxo ua}rJryrr[r{x cner{TpoB ycor} 1].Inlrtr{pr Ho, cuntltx s 1957 r'. rI, B

qacrlrocrtr, ycoB 1357-1359 rr a 4 caMbrM r{ p a e M Al{cna (crt. $ur. 3,6).
Ha Sur. 9 uplrueTlerr uplrr/tell oAlIoI'o rrB ltrecrrl noHrypolr .rr,rrtr,rR I-I, I{JIrr
ycoB B xpouoc$epc .\! 1357-1359 (rranepxy) u o4uoro uB rpex Honrypolr
rrrru4tr l{o ycon ra Ar,rcxc 1.1138 (slrr.{a}., caMLIri trnxtsnfi rtolrryl] - Ilel}oar{yuleurroii

trrltlr?r Ho; locepeAr4rre npr{BeAcrra ulr6r,rto.ttrafl oMlrccl{fl ycon Ar'./, IlyrrH'I'I,I-

poM nlloReAerr ce rtollryp, ocno6oxtgcr-rrrr,rrl 3a uofrotqelutc c-"10, caII,ITtlfr

rly6uuy BaJrerallrIfl ^.0,5, cNI. t21). IIa Sr,rl. 10 npr,Iue4ctro auailot'lrrIuoc

conocraBJrcur4e urrapr(- r,I AonrlJIcp-aSr[en'ra 11rLE Drr]x ycoB, r{orolloo rar{ilic
noArBeplHAaer. yl{asalllllri'i sr,ttle BbIBoi(.

Ecrlr, raxr,rn o6paaolt, pacIxI4pellue l\olrnJrepoBcltoe, T o Il a It ir o 1I rlpfltlblx
rltrr,rrl ua Sr,rr.7,8, 10 onpcAoJrtlcr AonrlJrepoBcl{ylo rIoJl)rurpIIItY AIr,'
Ecnu xoporuec [l]eACraBJrenrre ira6rrc4aerrux HorrrypoR nptlMblr{ll JIIultrIfl}Ir.[

B crrcrer,re ocer,i (1911, Ai2) rloxruo (xo,'a lr c tpy4orr) calrrarr. Cryqaiil{ocrrlo,
,r. c. car,{Tarl,, .rTo ua6JrroAaeMr{e riorrypr,r xollouo arpoltcllr,Irlp}rlorcrI rayc-
conoi,i xlxrnor,i oull6ort, To peuarouur,r r{pr,rrellueM l(onu,relloRoltol-o xt\Paltrclla
pacrrrr{perrr.rfl AoJl}Ituo ,IB,[ITbcfl rlocrorrtlcrBo orltoIrIeHI{r{ A)'D/I /Ul.rI lla3IILIx
rr,irenoB 6antuepoucHoii cepttlrr. IJ ra6tr. 2 npr,Ine4eull 3Iiarlettt'ffl A),p tr AipT)'

AJrtr BCex BCIIIilLIICt{, yiiaBallttlitx rlla5n. t. Mr,r nl,lAIII'I, tl'Ilo cool'IIoIIIoIII{o

A).D/)' : ooltsl, (2.8)

xopoxro BbrrroJruflercn rrpi,r rcpexoAe or oJlrroii rLIIrr,lI,I 6anr,r,reltottctiot:i cepur'L

rr 4pyrofi, rrptrrreM Alfl liarrt4or,i Bcrrbrrrrrtrr iroJryrlaercfl cBoe xapatirelltloG

3traqeulte gTol'o oTllouettr,Ifl. Eotrec Toro, Te E(o caMI{e SITaqeHlIfl A).Ir/)'

floryqarorc.a I,T I\JtrI nnuttli IJ u K (n rex CnyqaflX, ItoIAa ottl,l tra6;rtollarruct,)

Tar{oro Tg?l{e,-tot.o (cpanuutc;nr,rlo C Bogopo7lolt) l;rLcucrlTa, 1{ali iianr,qnir. 'Io'
qro )rcbr l] 1runrrr,r H r,r H" r4tr{cror o/urrlar{oRyIo IIIrIpIIIty, Rl,r/{lro rati}t{c IreIIo-

cpe[clBorrflo ]ra cnertrporpar'rl{ax (Sm'. t a).

Ero'r'peaynbrarrlol{agblBaer? arro 3 xlI'IC crI f y c oB p a crurr p e}Ia
6 n a r o A a p r{ r{ altp o c K o rIlIlre c I{lI 1\I AB H E{ e r{u-fl NI a r o-

r\r o B. 'I'o, .116 1\{r,r BAecb I{tIeetI AeJro c e(t$enronr, auaJlorurlHblnr <ryp6y;rent-
rrocTrr)), cJIeAyeT I,IB TOrO, rITO B CJryqae IpOCTOIO TeIIJIOBOI'O ABI{}I{eHIrfl aTOl',IOIl?

rrlrplrHr,r ruulri,i H u K HaJIr,qI{fl 6r,rnr,r 6r,r u 7f 42 pu, NreHbIrIe ulllpr'IHtl coceA}I}Ix

RoAopoArrr,rx ,rlrr.rur:i Hu, H", H,. Ha caNroNI ?Ite /(cire olrrr ltlleror rlpaltrllqecltlt

1,12
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(nocepe4une). Brrr,ray coornercrByroxlrle (ouryprrr nlrulri,r IIo B ycax J\! 1438 (ncpxuuii)

,!r 
Hel;oBMynleruoli aruocr!epe (rrr.rrxnufi)

!
Io

46

\ 
tr.,.

\\

Vi\

-3 -2 -/



Ta6rn\a 2

AID/I fIpr.rMe.raHrE, (cpe[HEE TypoyreETHaR) cr{opocrt,J\t scnLImHIl

2149-2152

2376--2382

2459

ZDIZ

Ho@)
H6. (b)

Ho (d)

Frg (D)

HY ((z)

Ha (')
r-rs (b)

Il (o)

0, 69 . 10-3

0, 63

0, 70

0, 67

0, 63

0, 64

0,62
0,67

0,26.10-3
0, 31

0,27
0,24
0, 19

0,19

0, 90. 1 0-a
0, 65

0, 69

C p e,qne e AID/r : 0,655.10-3;

flpun e4enrr orAerrbrrbre StraqeEllr AJIE AII yx
pagnurruhlx Mecr BcIIBTIITRr a w b,

Teopetuuecnue (npr 11:207 nnf cen) Hon'

ryphr rror{aaanr,r ta t!ur. 4 xpyxrraltn.

l7 : 207 a"ulceu

34ecs naxgnfi Horryp (pLIJIseB roflyqeH
ocpeAEeErer'r 6 neaaurcuutrx Houtypon (npo'
NIe JrIrHutr K, rge 6r,rn zauepea roJrl;(o oAurl

Honryp).

Barrrr cpegnr{e nourypril AJrfi ctrEero Ir

r{pacroro KpLIJIa (n tou Mecre, rAe gMrlccr{rl

cunruerpnuua).

€t:234 n.ttlcerc

lpnno4ntcr ol'AeJrEIro Braqeuufi AJrE EByx
paar[rrrr,rx ciler{rpoB IIo u HU. He6onr,uroe

yMeHr,[resr{e A),D/l cBffBauo c Baryxanrreu
rcrrLlilRu tiptr [ocJIeAoBa'lenr,Rofi cleMfi e JIr] -

slrii or Ho H H.

Et :78 nnlcen

Bargy nparltoBpeMeullocrtr Bctrr,rtuxrl

yMeEBrrreEue AID/I c EoMepoM, BepoErEo,

CBEBAEO C IIOIACAHITEM.

Ha
Ho
}I,
H"
K

4,50
4,!2
3,38
3,24
2,74
t E9

2,6tt
2,67

5,43
4,1.1

n,oL
o,oz
2,75

5,03
3,39
3,14
3,14

1,73
2,0L
I ,30
1,t6
0,74
0,77

6,31
3,19
3, 00

0, 88 . 10-3

0, 85

0, 76

0, 81

0,70

0, 77 . 10-s
0, 70
0,72
0, 76

Cpe71 uee AID/I :0,790.10 '; 1r:250 n.tt,lccn

2450 He
H p̂
H
H;

Cp e4rec Arplr : 0,738.10-3;

Hq
I{o
Hg
H p̂
H^
H

H4
H"
H,

(1)
(2)
(j )
(2)

Cp e gnee AID/I : 0,244.t0-!;

Cpesree AID/I:0,75.10-s; 11 :238 xufcen

o A r{ rr a r{ o B y ro c Hr{l\{u mrrpr4ny. 06 3To}r H{e cBrlAeTeJrbcTBylor rIpI{xIepBI

oArlrrar(oBErx ru{pr{H ycoB BoAopoArrbrx rr]li.:r-]li.fr, I{ JTITHI{iI Fe, uplrle4eHHbre B

[2]. 3ro o6cro.nrerrcrBo rart]I{e peBno [porrBopeqrlr rrpeAtroJrox{errtrru o pac-
[rupeHr{rr sMnccrrr{ ycoB r{3-3a lllrapr-a{$eHra. HaKorleq, Ea {ur. 11 npllBe-

I{er-rr,r 3aBtrcrrNlocrr,l lg 1^ or A).2 4ra IxTapr(oBcr(ux r{oHTypoB c oqerrr] cI,IJrb-

rrbrrr caMorrourorqeEr{err (N, : 5 . 1016), Br,rqflcileHHbrx no crporofi {opuy-
rc (2.6) rprr rrolroqu ra6Jrr4r{ [BI (upeue6pera.fi r{Buerreur{eM r,6, r. e. AJIfl Ao-
cTaTosHo rtrr,rpoHrrx r{pbrJrbeB, BbrxoAEIrII{x trB csepbl JII4Ilrrfi IlorJrou,etrIrfl lr

["rltr cryqa.E Bcrrbrrrrntr r{aA ItpaeM; r{HTeHcI{BEocrb B I{eHTpe Hopl\{I{poBaIIa

t41
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paBHoii 1). Mu BrrAlrr{, rlro B rlJlocfiocru (lg 1^, A),2), r A e H a 6 n ro A a c-

M r;I e ftoHrypbl AJIfl B c e x qileuoB 6a.nrueponcHoft ceplllt xoporuo trpeA-

cTaBJITIIOTCfl IIp.EtILrMr{ JItr{HI{flr{U, IUTapI(oBcl{Lle I{oHTypbI c cuJlbHblrl cai}Iotro-

1.;rorq,elrr4elr Balrerlro orJrr{qarcTcrl or npflrrllx. Ec,nn 4atne l,Irft lrurrru Ho artl
orltJroHeHurr or uptnroft He cynlecrBeurrr,I LI lloryr tlacltllpoBalrr,c.s orufl6nalt]'l

ua6.irro4eHnft, ro gna ocraJrEHbrx nuHr.tfi oHu y)fie cJrlrlrrnor{ aar{erlrbr

Arrfi TorO, qto6tt ue 6r,rtr O6napymeuIIbIlIII IplI II3l\,IepeHlI.ax. C,re4onatelr,-

LlLrv I{O, I{ B CJryqae CI'IJILHOIO CaMOnOIJIOItre-

nua (Iy'z =1017) i\IexaHI,IBxIorI rlIrapltoB-
cnolo pacrur.rpcFrrla rreJrba.fl o6t r,c:r.utt
ar\{rlccr,rIo ycoB.

,flprrec4cuu r,rc n ta6r. 2 <ryp6y-
JTeHTI{bre)) cHopocTI{

E':c31qI
yItaBLIBaIOT IIa OqeHL I\{OIIIHbI0T TI{ua

B 3 p Dr B a MaltpocHorrr{qecHlre ABrI}I{e-
llrtn co cnopocrflMr,r or804o 250nu/cerc
cBer.flrqlrxcfl arouoB BcrIbIInHIr. TaIt
I{aI{ 3N{IICCI'Ifl Itpl,IJIbeB OtrTI4 q e C ItU
T O H I{ a fl, TO 6OnrUrag LlX IIpOTf-
)r{eHrrocrr, (go 10-15 A) yHasr,rnaer na

cHopocrr4, AoxoAfltrIr{e ao 1000 nil/cerc
r 6o.nee. OAuaHo Ha oqelrb 6orr,ruux
paccTo.trHr.rflx oT IIeHTpa JIrrIrlII{, IAe

0

r{}rreHcrlBHOCTr, rraAaeT go 3% or ller{TpaJrrnofi, roaur{r(alor trHorAa orItJIoHe-

I{I{.8 OT AOnnJIepOBCItOIO KOHTypa' HaK, IIaIpI'II[ep' B Cryqae ACm,tmtru 2459,

r4e uo4o6urrrl a{{eHr HeJrbBfl or}Iecrrr Ba carer HerorrHocru yqera rIoAJIox{HrI

B o6fllracrr,r AaJrenrrx Kpr,rJrbeB. Bo rcnsrruxe 2459 DrIr orr(JloHeHr{fl craltoB.rlTofl

ylr{e Baxrerrrbrxrnrprr Lt,>-.-4 A (arn Ho) u N,>2,5 A (anx HB); ran BI{I{Iro

us tflrr. 7, ouu ymaaErBaror rra rraAel{rre r{rrrerrcrrBr{ocrr.r ropasAo 6onee ue4nen-

iloo, qetr{ no .nro6ouy ItsBeCrI{oMy AJITI npblJrbeB BaItoHy (.{ouu;lep-arirrpexr,

IIIraprt-arlr[enr rr ecrecrBer{Hoe Baryxautre). Ilpuur.rna BoarrrrltHoBenn.s Brr{x

oqeHb cna6trx uoJror[x KpbIJIbeB He.rlc]ra, Ho BoBN{oE{}Io, tITo oHlI cBtIBaIrbI

c orr{Jrorrerrr,l.frx{r,r B paclpeAeJrerrr,rr,I r\{aHpocHorrlrrrecrtr{x ARrlrflelrlri,i rro cxopo-
CT.fl I{ OT I\,IAITCBEJIJIOI]CI(OIO.

S 3. O JII{}IIIfIX IEJII4fl B CI{JIbHbIX BCIIbIITKAX

flone4enue runufi reJrrr.fi rpe6yer oco6oro paccMorpeHur. flo.EBflenrre Jrrr-

flr{rr leJrrrfi Ds (I 5876) r a6cop6qrl( Bo BCrIbIInHax - qacroe fiBJrel{rre. .{amc
Bo BcrrF;rmxax 6anna ( 2 nromno HepeAHo na6rlogarr aty a6cop6quro. Oguano

floflBJreur{e Du n anuccrrr{ - trBJIeHr{e cpaBul{Telrrrro peAr{oe u Hparr(oBpeMeH-

r{oe: oHo xapar(TepHo rJraBrrbrr\r o6paSoM gna Saarr paSBrrTtrf clrJrbHblx Bcrrbl-

mex 6al.rra)2. O4uaxo r{ BAecb Era a}Irrccllfl AoBoJrr,Ho cila6afl I{ MaJro ItoH-

Tpacrrrafl. Han.nyurunu o6paaou JTI4HI{.II D, rerraa B aMr{ccrru 6rrna nr,rpaxena

1,16

.t.0

nll

rDur. tI. Teopetuuecrrle norryptr I{pBIJIL-

eB Arrn llltapn-e$rpcnta (1[r: 5 ' 1016)

B crrcreMe oceft 1g Ar, A).2

H,

H,t



y Bcnr,rultrr BoBJIe :xpafl 2149. EIa r[ur'
Houryp aroi,i nuruur Bo BcrIbrIrIIte (Hpyrxxu)

rqero c[eHrpaJIE,HoIO yqacrHa B He]lo3l\{y-

uleunoli aruocSepe, [o cocellcrBy or
Bcrrbrnrl(n (rouHlr). FIa uepnrrii BBrJr.sA Mo-

}I(ET IIOITABATbC'I, IITO ARA I'IAITCI{-
N{ y r\r a Drrl,rccrll{ o6gaanr,r cBol{t\{ [po-
Ircxolr{Aer{rrcn{ rprrn.ncrnorl crpyltrylle
nrnufi oproreJlllrl. .(.rn i 5876 lrr,r urre-

elr cJreAyIorulre na6oparopnr,re IJI]IHLI
BoJrI{ TprlrrJrcra (n cno6xax yr(aBal{br or-
IIOCIITeJIbHLIe L{HTeHCIIBUOCTT) :

a) 5875,618 (5)

b) 5875,650 (3)

c) 5875,989 (1)

Cocraersroullre a) rr b) re paBperuarorci.s

rra orAeJrbrrbrc B I.raurer\,r cnexrporparfe
(A), :0,032 A) IlB-Ba rlx yrr{peHr.rr
(paaperuaroqa.fl cr,rJra u arofi o6nacur

^0,02 A) . Iloarouy rrr,r AoJrlrtrrlr 6l,r na-
6.nro4arr, 1y6,rer c cocraRJrflrorqrnrr{
(n .na6oparoprroir cncrerre lryrr,rlr nonrr):

).",,,, (rra6) . - ;875,{i:14 (B)l

).,,, (na6) : 5875,989 ( lii (3 l)

Paootoflgr.re rrelr{Ay cocraBJrrrrcqrrrrn

AoJr)r(lo 6urr, panrro U,355 A, a orriorxc-
rrrre rlHTerrclrrnocteii B : 1. Cne4oBarcJrrr-
rro, ADe rurruu Br\{rrccr4r,r rra rfrrr. 12,0, uent -
Bt{ crrlrrarb ltoxrrorlcrrraNrl,I BToro A)r6;re-
Ta ylr{e rroronry? .rro rra6trlo4aclu,rii rrpa-
cnr,rfr nouuortelrT flp.re Currero. .I[anee
na6rro4aeua.fl l{Jrurra RoJrrrril npacrrorir co-
craBJlnlolqer,l ). : 5875,975; ccJrrr yuccrr,
B Jrr{.fl Hrr e 6 r e u4 a tr'r o c dt e p rrnix n r,r un i,i ( n o rr-
ryp rra c[ur. 12,c), ro llJr.rr sroii cocral-
rarorleii rroJryrracrcfl )' : 5876,025.
B cpe4rrerr AJrrrrra BoJrrrlr rtpacrroli nor{ro-
r'rer{TEr noJryqaeTc.rr

12,a apegcraBJrerr na6nro4enunfr
u cpe4uuii Holrryp coorBercrBylo-

iB77 .r876 1875 5B/+

t877 5876 1875 1874 A

Orr. 12. Itontypr,r oMr.rccutr B Jrrrnrrrl
D, ro ncur,rnixe 21,/tg

o-EaoJlroIlaeluui,i, 6-xorrryp I), n co-
cegueii xpouococpe, d - HorrTyp, ocBo6oE(-
AcHHIJii or oJrerlA, a - r{oHryp cuEerl, 6oree

cu,lr,uoi,i HoMnorreuTr,r Ds

-ln
tv

/Z

(0

tr^p : 5876,00,

rITo rrpar(Tr(qecnrr coBrlaAaer c na6oparopHoii Ailuuori BoJrrrbr aroft ttotuuorreETbr.
Tanlru o6paaolr, 6o,nee c rr Jr B rr a r{ c o c r a B Jr.E ro ur a .fl Ea6rroAaeMoro
nor{Typa ol/'nccrrv o6gaanacBorrltrporrcxo}r(Aer{rreM H p a c u o fi, cauoft c JI a-
6 o ir., K o Mrr o H e H T e r p r4 rr Jr e r a.
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rlro Hacaerc.fl cr{Her"r, cla6ofi cocraBr.srcrqeft ua6nrc4aeuoft nr.rnur D3, ro.
ee lr3MepeHr{afl AJrrrHa BoJrrrbr 

^ 
5875,425 pacxoArarc.fl trpanrr,rqecrtn na 0,2'A

c AJrr{roft BoJr}rhr cnnefi cocraBnflroq,efi rpun.irera (3.1). B ro xe Bperra AJrrr,Ha
BoJIHhr na6lro4aeivroro trpoBaJla .EpnocTI( Me?fiAy o6elrnrt .rrpRrrMrr rrvrilr4t,jM\n

I 5875,603 trpanr[qecrlr coBrlaAaer c AJIrrHoft BoJrrrbr crrHero, 6onee clr.rsnoro
noMtrorrerrra (3.1). Eo.nee rolo, na Snr. 72,6 tpwvegen HoHryp roft )He rrnlur
D, n cuentpe xpouoc{epr; r{a Hparo Ar4cxa HerroAaJrexy or Bctrbrrunr{, xoropufi
ranlxe trory.rrarc.fl rra Harr]r4x cnenrporpaMMax. Tan Hax lr:r.uun D, n xpou.o-
c{epe eABa JILI o6peuerreua cIrJIrI{bIM caMotrorJloqeHr{eM r{ ocnosnot Br(JraA

B aNrrrccrrrc D, n xpouoc{epe AeJraer clz,trtrfi, cr{Jrbna.fi (n noceur, paa 6o,ree
xpnaa) HoMtroHeHra <,qy6,rera>l (3.1), ro Molr(Ho cqnrarb, qro AJrrrEa BoJrrrbr

xponrocSepuoli aruuccrau D, 6,nraaxo coorBercrByer AJrrrHe BoJrHBr cllseft rconr-

uouenru,r. .{un xpouoc{epuofi }ile aMrrccr{r/r troilyqaerc.fi I 5675,70. 3ro aua-
rreH[e 6nrasHo coorBercrByer AJrr{He BoJrHbr rrrrrepecyrcqero Hac trpoBaJlir
rrnTeHcrrBrrocru ). 5875,603, xor.rr rr HecnoJrbxo clrer{eHo B EpacHyrc crop,orry.
Bnusxoe coorBercrBrre [poBaJra r{rrreHcrrBHocrrr troJromenr,rrc xpoMoc$epnoft
El\{r{ccrrr4 HetrocpegcrBeHHo Br4Ar{o ua Sur. 12. Taxuu o6paaon, natr6ouree
ecTecTBerrl{o cqtrrTaTb, rITo eToT rrpoBaJl r4HTeIrcr{BHocTr{ ecTb He sTo r{Hoe} r(aK
flAporutra Hr, Kr- crrJrlHoro caMorrorJlorqeHr{-EB crrEeft H o Mrr oHeH-
r e gy6nera I 5875,634. B atort cJryrrae ua6rro4aeuafi HpacHarr noMrro,rrerrra
I5876,00 ecrr, 6neu4a npacnoft Hor\rror{eurr,r gy6nera (3.1) c xpacuofi ar{r4ccr{oH-
noft cocras.uarorqeft D3(2R) ruua Hr. ulr,r Kro ctr:r'eft fiorlrrroueHrbr ,4y6nera
(3.1). Cuna.E aMrlccl4orrHafl cocraBrlflIotrtrafi DsQV) c ).5875,425 6nen4rapona-
Ha B Srraqr4TeJlrrHo meurmeft cTerreHr{ co cTopoHbI SMrrccr{r,r Hpacuoft noMlorreH-
tu. flonr,rtxa lICItJrIoqeuux 6uengrr atott norrnouerrrbr rrprrBoAr{T n (qucroMy))

Korrrypy c ra n e ft cocraBJr-rrrorqefi py6nera (3.1) I 5875,634, trpeAcraBJreH-

HoMy Ha $nr, 12,e, Ecnu cy4urb rro r{HreHcr,rB}rocrrr H p a c u o f,r xouuoueu-
rr,r Du, I5876,00 ua Sur. 12,e,ro [rrreucr4BHocrb B r{enrpe c ra n e it }toM-
trorreHTr,r D, 4o.nxrua 6r,rru no nesrrue-rl Mepe B BoceMb paa 6onr,ure, T. e. co-
craBJrrrrb onoJro 4 e4uur,rq HerrpeprrBr-roro cuexTpa, TorAa nan $axruqecnu
ItreHTpaJrr,Ha.fi r{HTeHcrlBnocts atoft Jrr,lurrr4 r{B-Ba ca},1 o'ltorJIorq,eHu rr

cocraBJr.fier Bcero 0,1 r{rrrer{c[]lEocrrr r{elpepr,rBHoro crrer(Tpa. Taxlru o6pa-
aoM, caMorrorJlorqeHr{e n r{euTpe apnoft noMrrouerrrbr D, ue r{e-
H e e s e M n 40 p a a ocna6nxer arrr,rccurc arofi ruHr,ru. B qeurpaJrbrrr,rx

sacr.Ex JTTIHI{I{ co croJrb crrJrbr-rbr}I caMorlorJrorqeHr4eNr (t1}1) r{HTe}rcrrBrrocrb
cornacuo (2.1)

11, : pt. (L - e-'^ ), (3.2)

u HaJII{que fJly6oHoro ilpoBaJla 11 B ]-\erlTpe ilrrHvlr| osFraqaeT, vro pr oqeHr,

peBfio BoBpacraer c lly6unoii no Bcrrbrrrlxe, Tafi rrro B fl[pe trtrrHrtu,

rAe [BryqeHrre r{cxoAr4T na car{ofi uepu{epuu, p1 ouenr uano. To ecrr ue
6y4er oueur rpy6u.u ynpoqeHrleM cqtr{rarr, Bcrrbrrxxy <4nyxcnor,inofiD: Hurrr-

unft onoft, ornetcrnennrtfi aa o6paaoBanne aMr.rccrrtr u nepxHufi - Ba rlotJro-
rqeHl4e, TaH qTO

f,aon,: f"*e-'l' (3.31

(/rr, : p^- I^o-us6urouuar, HaA HerrpepBrBHbm[ cflexrpoM, eMrlccrf,, BoB-
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Hr4rarcflxlafl Bo Bcur,Iuxe) . flornouleuue B ,IApe r'r,lr.rrtl cBflBaHo B ocHoBHoM

c ,(oniunep-a$$extorrr, TaI{ rITo

/ Atr \2

,^:Nrko" \o^"/ 
,

k,:!#lr, #, (3.4)

n;,," A/r-- cpo/(lec arllcJro aro[IoB r] riorloltlte 1 c.ttz vcnwmnl{ B cocr'orfttul P,

/p, - 
clrJIa ocilllJIJIrIropa /(Jt.a rellexo 7p 1) --> P (0,560). .l-jelr'r'rr'rlra /rsA)'D :

:9,56.10-22, ran qro-,.rpl,trtrl rptt6rtl'lifieHuo, Ilcxollt{ t,jg Hollrypa r\ttr.'.12, e,

A).p:0,5 A, rroJryrrnlr ltn:=2'10*13. Outomeutre .Ir,^aulIr*r:tlro, xan6r,t.no
yl(a3aHo Br,rlre , rrosToMy corJracHo

(3.3), t1=3,9 u Np:r7,fko=2.101s
aroMoB B noJrour{e ceqerrreM I cnz tepx-
Hero, I[ofJlorqarcqero cJrofl BcrrbllxHr4.

'Iaxrau o6paaom, \trTcJro aroMoB
o pr o l e Jrr4r na nepu{iepr{r4 Bcrrbrrxxr{

OI(aBLIBaeTC,I AOBOJIr,HO BH a rII{T e JIL-
HbIM

/[ (I{e) opro ) 2 .1.013 (3.5)

u, BepoarHo, cpaBur4r{o c 1014.

Tlnrepecuo, rrro Hap.EAy o xt4g1uafi, J903 J964 J965 3s06 J967 a

q7J

q62

D, y cranrnbrx Bcrrbllrrex B {aae paa- tltur. lB, }touryp olli\rcctrri
BrlTllf ua6nrogaercf{- tIuHI|.tI bM]/,;CCrTrI rrapareJrrr.E Bo BcrrBrmr{o

flapareJrrrs tr 396/+,73. Ora arruccus
BecbMa cnalag r{ ee fro.gBJrer.rnro 6narotrpu,trTcrB},er ro, rrro oHa paorroJrara_
erc.tr B npr,rJre (ueuo4areny o'r' qerirpa) ,,wuww r-r, ca+. Ha {lrr. 13 rpuae.
AeI{ noHryp artlrccr'ur aroi'i trtuttmw, (Czuee Hpr{Jro s:,y1r1ccuv ucHa}r{eHo )t11i1u.-
eii uornorqenus ). 3964,28, ua xparo i roropofi BoBr,rr4fiaer Dra auuccraa).
D'ro nvuta, cy6op4uuarHafl r{B rnannofi ceprrum coorBercrByer nepexoAy 4p -
- 2^s (paauocrr, rrorer{qr4aJroB -8,2 a) naparenr.r s. o.,sccv.a aroli nraumu, cv-
Afr fro ee sHnrasanenrHol-i rtrr4prlHe (2,6 ilA) u Btrliy Horlrypa Bepoflrrree
Bcero - o[Tr{qecr{r4 ToHr{af , Taft qro ee ua6nroAaeuafl rroJrymtrpraua 0,2 A
COOTBETCTBYET AOIIIJIEPOSCHOft. TOI4A AOTIIIJ]EPOBCHAfl ItrPIPIIIHA NIrrrUIr D,

ArD (Ds) : 
^ffi 0,2:0,3 A. (3.6)

Tax xan muprHa oNrrTccuw. Du ua {ur. 12, e cytlecrBeHr{o 6onr,rue 0,3 A,
To 3To pacxolr{AeHl4e rar{}r(e yHa3brBaer rra cmJLLHoe carlororJrorqe-
rrr{e SMtrccnra D3. Sarrerru, rrro [prirBeAeHr{bre I]aMr4 [Orr[JrepotscHrre ur{pu-
r'rbr BeAyr r( ryp6yneurnoft cHopocrrr -75 rculcer-o6rr.rnofi gnr xpoMo-
crlepu (coornercrnyrcLqafl reMreparypa r':50000). Taxrau o6paaou ru r.-
pn{epur'r BcIIbIruHIl BoSHIrHaer r {aae paaBr4Tr4fl r{HTe[rcrrBHaa, o6peuenerrHafl
6onrruulr caMorrorJrorueHr{eM e.,r,,ccrrrr na* opro-, TaH tr rrapareJrrr.E.. .(na no-
/{opoAHbrx luuraft aror a{{enr, HaK r4sBeCrHO, Bbrpa}Her.r erue cr{Jrr,}ree (on-
rl4qecr(afl rorrura B uer-rrpe H* uox{er Aocrrrrarb 10s u 6oree), crrr. [5].

tr 3964,73
21"49
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Oguaxo B BoAopoAlrbrx Jrprnr{ffx na6nrc4aIor:cff ycbl, Boalrlrnaroque s 6oree
r.ny6oxorrr (.EApeD Bcrrbrrrrnr{, TorAa HaH 4nr rlrrurfi rerr4q uo4o6noe .EBJrer{r{e

.AJr.E SMrrCCrlOHrrr,rX BCtrr,IIIIeIt ne ua6nIo4aJlocb. flpuuruofi rar(oro pa3iluql{ff,
no rpaftneli Mepe - 

qacrurrHo, ,IBJlflerc.fl To, qro rrprl [poql{x paBIrLIx ycJlo-
saflx renwfr. B rlr{Tb pag Merree o6ra.ren, qeM BoAopoA, I4 ycbr B lrtrtrt4fl.x reJrr{g

6yRyr B trflrr paa cna6ee, qeilI B flunlrfix BoAopoAa (amuccua ycoB ofirlrqecltu
ronnaa). Bonee roro, B cryrrae BctrLImeH Ha Arlcne HoHTpacr arori alrracclur

6yger erqe Mer{brrre? TaH Hafi B cryqae lrtllavrLt Du ona trorlBJrflercfl n a S o n e

HetrpepLIB HOr O CIIe HTp a' TOIAa ItaH yCbIR O B Cex O0TaJI6IIEIX

lrvrnnflxtrofiBJrflrorcg rr a dr o ]I e JI w ttw it rr o r Jr o trI e rt n s. 3ro Mo]r(er

cur{Brrrb r(oHTpacr' eu{e or 2 go 5 paa. Tanlru o6paaolt, }Io}r(Ho oxtllAarb
ycoB B Jrr{Hr{sx re,Tl{fl c trIrrelrclrtsHocrbro Ire 6oJlee 0,10/5,2 : 0,01 rrHTeH-

crrBrrocrrr rreupepbrBHoro ctrenrpa; no4o6ulrft HoHTpacr sallerl4rE, qpesBbl-

.raftHo rpyArro, oco6ennc, ec,nu uao6palr{eHrre tlrpa ycoB Hone6nercg Ha qe-
Jrrr crrexTporpa$a. FI a g R p a e rt no4o6ur,re ycbl, oArIaKo, gonnrnrr 6uru
HerrJroxo Br{AHhr, qro rl [oArBep]r{Aaror ua6noge:uux, fitx cna6oir Bcrlbltrt-

H11 -- ycor Ni 1175 urr ua5.nrcgaJrn, EalrprrMep, oAHocropoulrrle ycbr B JIrr-

Rulr D*
Ananoluqurrfi {anr orMeuen s [9] l.rrs Bcrrbrrrrxr4 HaA npaeM g,nn tuwufi-

reJrr{rr )'},4922i 4713 n 4636 u oco6enno Arrfl Jrr/rHr,rr{ X4471. I4uerou4nftcfl B Ha-
rtreM pactropffE(errrrrr AoBoJlbrro cnyun;rrurO r\rareprraJr rro Jrr4rrrr.flr{ He no Bctrbrm-
nax Ee Aaer errde Aocraroqubrx ocHoBar{rrfi g.ra arraJrr{3a ycrorr.rfi roa6yxt,qe-
IJ'ltfr VI IlOrII4Sar{I4I{ ATOIIOB reJrprfi BO BCrrbrIUHaX, OAr{aHO HeHOTOpbIe KaqeCT-

BeHrrbre BDTBoAET Bce rr(e tvromrro clleJrarb. B [9] yxaaauo, qro orrrocr{TeJlrrnoe
ycrrJreHrre ;rnnufi )\ 4471 n 4922 B cnexrpe BclblrtrHr{ rIaA r(paeM cBflBaHo c orr{o-
crrreJrr,Ho 6onrmram a$Sentuuur-rM ceqerrrer\{ noa6yxt4eung aroft Jrr{Hr4rr aJrefi-

Tpor{HbrM yAapoM lr noa6ym4erlre}I DJrexrporrHbrM yAapoM ypoBrr.rr 1 ,S aroua
[apareJrr{fl, a rlaruque clur,noit Jrnnrrrr I 4686 r{oHrrBoRarrHoro reJrr{fi yHaBbI-

Baer lra eJrenrporruyrc reMreparypy Bo Bctrr,rmfle T x3 . 1"0a v nuS-S. 70t2.
Sror peay.nbrar HaxoAr{rcfl B coorBercrBrrr{ c EartruMr{ peByJrbraraMrr t5 I

o noa6yxt4elattu u r{onr.r3arlr{rr BoAopoAa Bo Bcrrbrrrrnax, rAe rlor(aBarra Ba}firras
ponr noa6ylr(Aerrr{ff rr rroHr{Bal{nr{ gJIeHTpoHrrr,INI y4aporvr B BarroJrueHur{ Bepx-
ErIX ypoBHefi nogopognblx aToMoB. Morxso olr(r{Aarrr, qro JrIIHI4u reJrrr.fi c Srra-
qrrreJrbrrbrMr{ ceqeHrr.n}rn nos6yx4errraff aJrer(TpoHrrbrM yAapoNr 6yayr ycrrJreubr,

B ror\r qr{cJre 5y4e'r ycunena r{ Jrr{Enq I 3964. floarouy tro.rrBJreurre B aMrrccfirr
I3964 Tartx{e yxaar'IBaer rra Ba}nHyIo poJrr, soa6y}r(Aenrafi
aJrer(rporrHbrM yAapoM c ocHoBHoro ypoBHE 1,S ua BCe Bepxnr{e
ypoBur{ [apa- r{ oproreJrrrfi, B qacrrrocrr{, r4 Ha Meracra6unrRr,re ypoBrrr{

2 
^S 

oprore;rus. Ecnu r{B flApa Bcfihrmr{u, HaH ETo Mo}r(Ho rrpeArroJrararr, (cu.
[10]), lrcxo/[rr uoronr{ eJler(rpoHoB, noa6yrx4arorque u r{oHr{Byroulr{e aroMbl
reJrr{.g rra cocrofHnn 1,S n nepn{epuiiur,rx cnogx BctrbrrtrHrr, To, noMrrMo ycrl-
Jlerriloro cBeqeHu.s ynaaarrr{brx nwlr.wfr. c 6onr,roralr ceqeurlell noa6yx4euun
yAapoM (II 4713 u 4922),6ygcr rpolrcxoA?rrb IraHorJIer{ue aror\IoB

e Meracra6flJlbrrr,rx cocro,arrr4.Ex 2 ,S ea cuer noa6yrxAeHrffi y4apolr r1B cocrotr-
antx I S iraparerlr.E B c e x cocrorrrrrrl uapa- r{ oproreJrrrfi, a rax}fie rloHr{aa-
qr{r[ yAapoM rrapareJrlltrr. Br,tasanuoe eTrrM npoqeccou o6nnrae aToMoB B co-
crorrurrr{ 23 ,S - oproreJlrrf u 23P Bbl.fiBr{Tc-fl B crrJrbrror\,r caMolorJrotr{eH}rr{
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r,raflyqeHr.tr B rrc,pud)epufiurrx crogx BcrrbrrtrItlr, Ha qro yltaBr,IBaer HaIIr aIIaJII'Ia

rroBeAerrrrfl .nunnfi Dr, ). 5876.
O4uano Ars 6o,nee roqnbrx BbrBoAoB cyrqecrBelrHo IrorloJrlrelrlle cflenTpo-

cl(oflurrecKux AaHHrrrx o rIoBeAeHI{v nmrtuit He so BcrII{mI{ax.

B eaxrro.Ielll{e Blilpax{ax-l 6;rarogapHocrr, A. H. HoBa,rn 'r E. 14. Jlu,rto-

JIeEXO Ba yrracrlre u o6pa6o'rxe c[eltrpot'par{xl,
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14 3 B II C T U fl IT P bI 1\[ C H O XT A C T P O O tr{ 3 I,1 AI E C IT O I,I O D C E P B A T O P 11 }1

Torr XXI, 1959 r.

.frPltocrb oJIorffivJIoB, I'IATHI4TI{bIE [OJt,q
IN MEXAH,ISMI,I HAIPEBA

B. Il. Cntencltt'ol u ru. H, Ileutpoaa

,(ln noreft I-I<70 ec ,Ipltocr]: tp:ronuy.non B cpeArrcM Bo3pacraer c yBeJrIrqeEucNI lla-
flptrg{erlflocrr{ uoun. O.rge.ur,rrr,re o6paaoBarrIrE rloliaBbrBaror, qro 3Ta cBrISb ,iBflrrercfl oqeub

recsoft. il{arsurnoe troJre ofipe/{eJrrrer {opMy r}lonxyuor. JIlInnr.I paB}rofi flprtocru 6:rr'rafio

cJreAyror rr3orayccaM. flpr uotxx I:I>70 e,] rrpHocrb r]rloHnynonyMelrbltraercflcBoBpacra-
rrr.reM trong. Bc.regctnlre eroro o6paaoBanrrr rrprro6peraror noJlbldeBylo crpyltrypy, tropoi'i

HerrpaBrrJrbrroft tlopurr, Eo r{errrprn noJleq - ltx ualr6o,ree rerrnbre qacrl4 -- coBtraAaror

c uar6o.nr[ret narrpameRuocrbro uoJIfi. I(onrqenyro $oplty lrrrlerot taruxe dl,loHny,rrhr, ort-

pymarcIqrle coJrrreq[bre trflTr{a. I{ayuenre IISrlICrreHI{E Au,4a r}nonxyJroa tr MafHlrTIItrX I1O-

JIeft co BperlrefleM [oRaSaJIo, rrTo Marr.InTrroe IroJIe or{aSLrBaeT BJrr{flEIIe Ea 0OpMupoBaHlre
([.noxxyna. CrRrlrsan[e r{ pacxorfiAerrrre r{arrrnrrrr,rx crrJroBr,Ix llrnnft Ae;raer tlnonny"'r

coorBercrBerrfio 6oilee r(oMIIaItrrrBIM r.IJrrr paaMlrrbrrrt. Boeuurironeunc cna6oro IloJrE nplr]Jo-

Arrr n rroEBJreullro $,nornyta. B o6rac:ru, rAe BoBrrrrfialor BctrbIItrHrr, spr{ocrl xpouocrpep-

ni,rx o6paaolautrji ne cJleAyer Bbrltre fiepetrficJreflIrbrit Bar{o}IoMepflocrflM B IieIIL BCDI;IIrrr(}i.

Cyrqecrnyro.r ABa rrrcxanrr3r\ra BoBrtl{nrroBenr'rx tfronrtynol. flcprr,ui }{cxauII3M cBtIsaH c pa3-

urT.TI{eM 6nrcrpr,rx rlpoqeccoB: Bctrblmer rr, BoBMoE{rro, (yco]l). B orolt cilyrlae {;rortxl'1 a6-

ttBlrtrrJTctr Har( pcsyJrr,TaT trOCJICBCIrr,ImeqrrOrO CXeqeHU'I 1r pacilpocTparrerrl'If yuapfloii

IloJrrrH. I3ropoft l\rexaErr3tr{ Tafime l,rrreer aJrefiTpor{ar[lrriryro IIpI{p0Ay !I, IIo-BI1Ar'IlltorIy,

cBflBarr c norJrotr{eglrorlr i\{arflrrrrro-rlrApoAllnarIrrqecr{Irx BoJrIr l1 lltccnlaqllcir Bo3rlylrlcllrr]

Tatr, I,Ae rrarrpflmetrrrocTL ttoJIrr, ]reco],Ioro no,rnoi,r,6o,lrsrue llarrpa]RcIIEocTr'I BHCilrrICro

uo;rn. flpottaucAerra o{erlHa ncJurqrrl]rJ rrafiptIE{eIIIrocrlI D trrarlrllTrro-ulllpollr'IllaMl{aloc]tol-t

no.uue. Driepuifl Di1,Ix BoJrrr rI ux fiornorqerrr,lg Aocraroqrra [ntl EarpeBa o6ractlt t["T orffiylla

[pl,r qacrorax to]0,1 cen.-1. B o6.uacru [rrrerr Srreprllrr BoJrIr rra ABa rloprllu(a Dr,IilIe srrep-

rr.rr,I BoJrn B l(pyrr.rx nrccrax anrntnoii aofir,r. O6nacrll rraHcI,IMaJrL[o1'o troJrrr lloryr flBJ]rITr,crI

Ter\{rr yqacrr{aMu, qepca r{oropne Irepeflocrrrctr BoJrlraMrr D rtopolly, 6ea ealterrloto trorJlo-

r{crrlrg r xpouoc(repe, orporrrroe r(oJrrrqccrno Drrcprrlu na nogt[o,ocr[eprI]rlx I{ dotocrpeJxrux
cloea. flepeutrcJlrrrorcrr rpyArrocrr.1 npu o6nxcrrerlnrl ]IarpeBa (r.nornynor I1orJ]ox{cl}Ilci\r

Marrrl,rrr{o-rlIApoAflEa}{flqecHlIx DOJTII.

THE BRIGHTNESS OT FLOCCT]LI, ]VIAGNETIC IIiELDSAND I'IECHANISX'IS OI'

IItrATING, by v. E. stt:ltunou and 1f. 1/. Petroua.- For ficlds ri'ith 1/ ( 70 eatrss

t,1e brightness of flocculi increases in the mean rl,ibh the incrcase in fielri sLrengt,li.

Separate formations shorv that this relalion is very close. The magneLic iield dctt:rmines

the form of gre flocculi. The lines of equal brightness closely lollorv isogausses. For fields

rvith f1 )70 gauss the brightncss of the Ilocculi decreascs rvilh increasing lield sLrengt'h.

As a result the formalions acquire a ring-lilte sbructule, at times of irregular form,

Irorvever Lhe cenLers of the rings - thcir darkcst parts -- coincide u'ith thc ntaximurn

valuc of fielcl sl,rength. Floccuii surrounding sunspots also irave a ring-likc form' Thc

stu4y of the changeof theform of flocculi ancl the magnelic lield rvith time shol'cd l,hal

ble,ragnotic fielri influences the formation of flocouli. Thc crorvdirlE anrl dc-crorvcling
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oI magttctic lines oI force makes the floccu.ti corrcspondingly rnorc conrpacb or clifllse.
The appearancc of a neal< ficld leads to the appcarance clI a ilocculns. In rcgionsrvherc
I'lares originate Ltre briglit,ness of chromosplieric Iormatiorrs does nol folloy l,hc abovc
cnumerated regulariLies on tlie day of lhe flare. Therc are tu'o mecharrisrns oI ilocculi
1'orrnabion. The firsL is conttected rvith thc dcvelopncnl of rapid proccsscs: I'larrrs atrcl
possibly mouslaclies, In Lhis case ilre floccultis appoars as the resull oI an after-flarils
lumiuescence and []re propagal,ion of a s]rock rvave . Thc sccond mcchanismis alsoof eur

clectromagnctic nabure and is evident,ly connected rvith the absorplion of magnetohyclro-
dynamic rvaves and thc dissipation of thc disfurbances in Lhe regions lvhere the field
strength carried by ihe rvave is larger than the strergt,h oI the external fietd. TIte strengqr
of the magnelohydrodynamic n,ave has been eslimaled. The energy of these rvaves a1d
l,heir absorplion is sufficienL for heat,ing a flocculi regiorr at frequencies {D}0,1 sec-r.
In the regions of spots the energy of the rvaves is higher by two orders than the energy
of the rvaves in oLher parls of l,hc acl,ive zone. The regions rviLh a maximal field can lio
bllose areas bhrough rvhich the waves carry into the corona (rvithout noticeable absorptiol
in the cl-rrornosphere) a large amount, of energy from subphotospheric and photospheric
layers. Tlte diliiculties met with by the explariation oI the lieating oI llocculi as a rc-
sult of the absorption of magnetohydrodynamic tvaves are enumerated.

$i,,.'. .'- -,-
I BBEABHI,IE

flepnrrrr [pI{3I'IaHorr uo.rrBJrerlu.s arirr4BHoi.i o6J:racru rra uoBcpxroorlr CoJru-
r{a .EBJr.frerc.fl r{srreHcHr{e B ToHnorl crpyRrype xpor\{oc$epbr [1], rra6rro4aerroe
IlpI'I xopollll{x r'I3o6pa?fiellr1flx IIa clenrporeJrlrorpalrMax B cBere Jrrrrrur{ Hd.
o:r4err,nr,re 0Jrer\reuTrJ, r,rMerolrrre HpyroByro r[opnry, npeBparqaruTcs B BoJrorr-
Hoo6paeur,re c onpeAeJrelruoi,i cr4cremoli opuer'rrartrr4r.!. HecrtoJrrrno noBArree rl

roT )fie I{irI,I Ha cJreAyrolt(rrl,i AeI.Irr llpol,rcxoAr.rT o6paaonanue rlaHe.rrr,rllrx rrJro-
u{aAolt B irI{HI,I.flx K ll }l Ca* ra B cI,IJIr,rrIix Jrr{rrr{rrx uoAopoAa. Ilocte rroflBJrg-
r'Il4.fl rItITHa R al{TilBHofi o6;nactn na r:roport r{Jrrl TpeT}rii Aelrb B6Jrr{Br,r lreto xpo-
Nlocdleprblfi tItare;r craHolrurct{ oue}rr} r{prtrrl{, Ilro nnolqaAb yucJrr{arrrBaercl
rJIallIrblNl o6paaolt D Tot{ rlarlpaRJrelrulr, r,lle /{oIl]rtllo rtorrBtrrr,cti xBocroBo(:)
rIflTI{o. OTlnonpelrcnilo paBIll{Baerc.fl I,I yt}eJrI,rarI,IRacrcrr rro nJrolqaAn roI{Iiarr
xporroct!epiraa cI'llyl(rylla, Il6IAcJrrrIoroa xporrocr[opur,te rrorour{, norol]Ero
rr.HorAa rrpn t\'rar{cr,lrraJrrrl{ol{ poBRr{Ttlr,r rp}[nril ne]re6pacbrtralorc.fl B II]yroo
rloJlyrrapnc Ir Aocrlrralor 300000 n.r, /[,[I{Irbr. Itan 6r,r.lro ycrarroaJreuo o4rrll\l
uB aBropoB B pa6oTe [2], opnen'raurr.a rorrr(oli xpolrocr]rep[oii orp]'rtrypr,r rroJl-
.lIocrLIo on peAeJrfl0TCfl crll)rI{Typori cna6nrx JroItaJrr,Hr,rx nrarnr.trl{r;rx noJleii
u axurnrroii o6nacrrr. Orp,c;rrrr.u,re r{aJrbre rrpoAo.rrroBal,bTe BoJronna,2--3"
R IIOTEPCIIIJI,IITE, O6PABYIOqI,IE CI{CTCTIY XPONTOC(IEPNEIX IIOTO}{OB, OBflsbIBA]OT
o6racrll IiarIrI'ITIroro IroJr-fl c paeHoil Mar.Htrrrroi,i rroJrrrlluocrbro, lr r,rx HanpaB-
'[e]l]Ie oilpeAeJl-fleTcfr crllyltrypoii clrronbrx Tpy6on NaurrrrTHoto IIorfl. OTfi
cr{JroBbre rpy6nu, iiaH rronasbrBaer r,ra6JrroAeHtre rraA crpyr(r)'poii xporroo{e-
pbl, r4Holra npoxoArrr Apyt' HaA Apyrolr, o6l]a3yrr, ilclleceHaflcrr B rrpoer{t{r,rfl ,

oqelIr, cJlolril.Iblii, /to cux nop cqe He Drronrrc nayuerrnr,rri xapar(rep trrarnr,rrlrol.o
rloJrrr Il xponroc(repo. O6napyxenne (xpon{oc$cpnr,rx rrflren))- nuxpeuorl r:orr-
noii crllyl{TypIiI, coorBercrByrorqeii cJra6brr{ rrarrrrlrnrrr}r roJrrrp troprrAria
l0 ec npw orclrcrBr{rl rrarrrrrtHoro [orrtr B lrl,I]r{eJrcil{aq0i\I yr1ag1r,n tbotocc[e-
pt;r, rroAo6Hr,rx ro RrretrrHer{y Br,rAy xpol\,ioc{epuoir crpyrirype, r(oropafl r3r}Tpo-
alaerc.fl n o6lacrI,r rrflTeH, Taxlnc roBoptrr o rrlteBRr,rararlinol:r c.rroinrrocrr{ rrarrrl{lu-
sux noner,l n xporroc$epe.
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MnOru,rlt aBTOpatln 11, 3, 4,5 u np.] BLICI(a3LIBaJIaCb NIrIcJIL, IITO HaIpeB

ts o6racrr,I ntrren I{ rto.rrBJreHr{e {rottxyror cBrrBaHbI c HaJIL{qIrerI MalHrITrIolo

nol-n, Era cBflBb r\relr(,qy ycr,rJlerrrlel,r rroJrfl r,r c[.noltriy;rat{[ I(aqecrBeIIIIo 6bIJIa

o6rrapynterra r: [6 ] upu corocraBJreHrru perl,Icrporparrr{ rIarIIrrrFI6Ix uo.ueii

Connqa Co cuelirporeJrllorpal{}Iarln. B HacTotltrIefi pa6ore rrporlsBoAl'{Tcfl lto-

JtrqecrBerrHog colocraBrJer{rre flpltocrr{ cpnoxxy;roe c BeJIirIqI'rEal\I}r Hanp[1I{eH-

uocrer? Nratrrnrrrbrx uo,neii, paccNrarpr{BaIorcfl Drrer(rpoAlll{alluqecHlle xapal(Te-

pr{crtrntt rreHoropoil cpe4ueri xponocdleplr nplr uan6o,nee llepoflrlIorl rlpeAtro-

JIOIKeIIIITI O rpaALIeIITe IIaI'HI{TIIOTO IIOJI.fl I1 pOJIL III'IApOMaIHIITIIBIX BOJIII R Ha-

rpeBe xpol\loc$epr,r B al{rlrBrlofi o6nactu.

rS I. ]\IATEPII,\JI HAE.'IIOADIIlIii

B t'e.relute 1957 r. AJra cfleqrra;rrrlol:i BaAarIm :- ]c'l&rloBJIeHlIrI r(oJrllqe-

crseurror,l cBfl3r,r N{e}r{Ay fpnocrr,ro $,nonxyron B cBeTe nlcrnft Kr, Ca* u I{o
r,I Beiluqr,IlroIo IIailprIffieI{IIOCT}I MaTIIIITIIOIO uols 6lrnO trpoIIsBeAe}Io 10 sa-

11ucei'r a,IarlIIITIrLIx rroJrefI B o6.rtacTflx, BaHI'Irlaetr{blx IpynnailIII corHessblx

rr.rlTerr Ha colrIIeqHoNI trIarHlrTorpa$e, otrllcaHl4e I(oToporo AaI{o B pa6ote [71'

O6pa6or11a Barrr{ceri N{arHr,rrr.rr{x rroJrer:r 6rua uponaBeAeHa reM ?fle crloc06oM'

Han r{ B pa6ore l2l. lrtr- olpe[eJIeHII.n .trpI{ocrll $noltHynon IIcIloJILsoBa,xIIcL,

crlefiTporeJrr,rorpanrllDr, floflyqaetrbre B trop.flAlte BbITIoJIHeTII[.rI IIpOI'paIl['IbI Me]H-

AylrapoAr-roro Ieoriti.ralrrleclior.o lo71a Ha cIIeItrpolreJIIIoIpa0e, oilucaHHo[I

B crarbe [B].

Ta5"rru{a t

Bpelrfl IIaOnloIeHIIiI

HauDFrilieH-
HOCTI, r{af-

IIIITlIOIO
troilfI

Aara, 1957 r. Jrr'IIep

crfenTp o-
I'EJIIIO.
IpatrrNrbl

xBocroBoe
IIETIIO

3
E(

!
E
q

-4

o
o
tro-
arE
OFptr
XH

L7 wlrilutr
79 n:r:w
20 rIoss
16 certn6pn

15h00m
t0 45

t3 00
740

3 AII IICIl
DIar.HriTtro-
fo IIoJrfl

13h/rom
13 50
13 30
74 10

_

+74"
+26
r 4n

223"
LZJ

221

BS

89
89

-17"
-17
-tt
+19
+19
+19

-16 "
_16

-16
+14
+25
+10

154

zroo
2300
i 7i)0

268
268
268
419

424

i5'

100'
78
64

216
216
107

89
79

ll T'a6r. l[ ilpetr1c:rae.fier{ o6cy}I{Aaer'tr,rli rtateplraJl' Ha rprr' t (a, a" 6' 6',

a, a,, e) llairbr cleHTporeJrlrorpalrr\rbr aKTr,rBrrLIx o6JlacTeft r lltltlt.sx Kr32 car-

rn H, c rIalIeceI{HoI,1 rla rlcii ltaproll l\rarHllrHblx uorieii' Ha $r'rr' 2 (a' 6' o' e)'

Uplloe4euu IIoApO6I{bIe KapTbI I\{aI}IIITIILIX IIOJIef,I 3TI'IX ll{e o6'raCreit' C)nr" I

(o,6, c) u r[ur. 2 (a,6, e) npe4cranJrfror crrertrporeJllIolpallrlbl I,I HaI]rbI ]tar'-

I{oopllltrrarst

IIEIITP IiADTbI

a

H
L e L e L I



<J

24

EoE

X;-
=o

E{OrE -

tr-E

3Ee

= !-< ^H! - .

a i.! a

Eo,F 6
6lefi
E-" 9
;EE !5aP U
*oo s
9*Q o

i.+i; v,

P', 
=. 4z":. z

olH@=q r
o*; N
lOr O
E+x y(
o *! ,Do @o oEUSH
E{o o
9.EE'Ec
-o
rt': I

- z.l
.i rc'"
- s-=

io*

5(t !
c_

1:6

Sr@



i-

I

a:

d
o
X

>-
N+E.o

N

5I

E'

zE

;7

EN

x
I

@:

EE'

XE

+X

*El
oo
-F,

uJ{B
E''o

tiE
<E

E+
25i'

'5
io=

{
7

15



I{r,rrr{r,rx noJrefi oArroi,i }r roi,i }ile ar(rrrlHorl aoiru, cHr{TrJo 17 , 79 w 20 urcurt
1957 r.14a plrcyr'rxoll ulrAlro, trro o6qnft xapa1rep r{al'}IrlrHol'o IIoJIfl Aocra-
roqrro xoporuo oill]eACJrrrer pacrroJro]r{errue $nortH1,ton. Oco6enuo xopotrro
rlpocJrell{I{Baerc.fl 3Ta cBtr3rr B o6racT-flx,6nr,raxtrx H rrtrrl{aN, fAe ,rpltocTb
tpnontty;ron I{ Halrpfl}I{eHIrocrb nlarHrrrr{blx uoreii ro}]brrrrarorcn. 34ecr }ryJle-
Bble JIr{I.rr{Ir rloJr.fl, r{aIt rpaRI,IJro, ,rBJrrrrorcrr nuetrruett tpauurieiii i(otrlar{Trroir
o6ractr,r cf"uoxHyna. IJa neplr{eprlr,r anrlrBrroi,i o6nacur cBr{Brr 

^re}r{Ay 
JroriaJrL-

r{brn{rd rroJr.flr{rr rI rpy[nlrponitoii orAeJrbrrbrx )/qacr]toB rit.rronnyron AeJraercrr
Irerree sa}lerlrofi. (I)anerr,r B 3Tr{x yqacrr{a,\( N{eHee HoMilartrrlrJ, pas4poS"rrerrr,r
.r.l aracro rre cJreAyror nou(trtlypaqlru rroJr,(r. Ftart 6uro ronaBano n pa6orc [2],
rHa rpallHqax aItTrIIrI.Ioit o6lacrr,r HyJrerJLro Jrr4rrllu trrar.Hr,rTr-lofo IIoflfl 3a[rcTIIo
r{crrrllor cBoe uoJlox{errl{e y}ile B TerreHr{e 15 unu, I4x uo.rroxrerrr.{e IreflpellrrrBrr()
.i,I3NlEII'IETC'I, UO-BI{ill{II OX'IY, B CIIEI[CTB 11E B O sIII{KIIOBEI.III'I If IIAYIIIT P OB AIIlII,IX
Nratrrr4rFrr,rx noneil, BbrBRalrr{rrrx ABr{}r{e}rr,rrrlrr,r raBa n r[oroc{epe. O4nano onrr
:NTer-rrIIoT cBoe fIoJIo)fielrr,re Jrr,lrub B IrpeAeJIax yqacTr(a, rpaHI,IqarIrl rtoTopot o

flBJrrrlorcg ycroli.rlror,re B MarHr{THo}r orllomelurlr o6pasonal{rrfl. IIoJro}r{er{r{e

uytenoli JrrrHrrrr, a, cJreAoBareJrr,rro, I,r xorrdxrrypaqua [oflfl, rrBrre-
rlflIorcf rr B yarac'rI(ax, r{efrocpeAcTBe}I}ro 6;rr.renux H rrtrrFralr, B ToM cryqae,
ecJrr{ B arr{x yqacrrtax BoBrrr,rnaror ncrrlrrtrrtu. }taH 6r,rro uonaaarro A. E. Ce-
BeplrbINI [9 ], ncnr,rruItI4 cortpoBo]riAaIorcrI yur{rrro}r{eHlleM \{arrrr,r:rnr,rx no,refi
.11 OTAeJIrI{rX, IIpI{JIe}HarqI,{X It IICfIIiIIIItaII yalaCTItaX r[OrOCCilepr,r, II qaCTI{tII{IJt,t

r,rBrIeHeIIIIeNI riour[lrrypal.Irllr rloJrrr n6nr,ralr coJrrreu]rbrx rrflTer{. ]J o6;nacrrr rpy[-
rrri i\i 268 c 13 no 17 rlronn 6r,uro urtr, Rcrrbrluer(, a c 18 uo 20 uronn BcrrLruxr{
's aroit rpyrrrre rre ua6.nro4a"nr,rcr,. ]tan urrlHo ina ra6n. l,.nauprrrtcrrrroc.r'rr rroJrfl
.JIl{ilepa rlllaI(TI'IqeCI{II IIe I,I3l{eIIrIJIaCb, IIO 3flr\IeI'HO I43lIe}ItIJIOCb XtaIIIIITIIO0 IIOJI0

rrrllra, ilpeArnecrByrorqel'o ;rrr,rAepy, roit rxe rroJrrrptrocrr{ (uoal,rorxr.ro, JrrrAep

;lpyrori rpyuuu).
Itan nrr4no na {rur. I (a, 6, e) t2 (a, 6, c), socroqHarr u oco6euuo ceDepo-

RocroqHa.a sacrrr r(aprli tlrnonriyron Ir xrarHr{Trrhrx uo"neri (o6lac'rs -z{) uo.rur
r{e r,r3ueHrrJrr,r cuoer,i t|lopr,rr,r. O4nanon o6"rracrlr ,4, cpanr.rlreafl cner{TpofeJrr{o-
rparrlrF,r ea 17 w 19 lrrorra, r{omHo rr,rAerb, HaH ,rpnocrr, $noxHyla cJreAyer Ba

TeurI IIe3na{I{TeJrLrrLINrr{ rIBnreHer{r{flr{rr, I{oropLIe rpolr3otrrJrr,I e rionr[lrt'ypaqr,tu
rro.rr. Ecm,r Ha cfreltrpolreJraorllalrNrax r,r Kapre.ra 17 u'.omg BLTAeH BaJIr{B a, uxoArr-
rqrrir n o6;racrr,,'t c ocuepo-llocror(a,.ro 19 rrrong aroro BaJrr,.rBa rroalTu Irer -
yBeJII{rIoIr}Ie rlarrr}ITuoro rIoJrr{ rrllr{BeJro r{ rroflp.rar.rnnr r[,nonnyna. 13 o6.nacrrr
r9, upnnernarqeft H cl6,racrlr ,4 c aaua4nor,i croponr,r, r\,alrrtr{Trroe rrorr0 B Terre-

I{I{c rIeTIJpex glrcii npereprreJro aHaqureilE,rroe uar\rerreuwe: 17 rlrorJ.fi JronaJrb}roc
IroJIe oxBaTbIBaJro SHaqrrlTCiIr,Ityro o6.tacrl, lr (t;rrornvir, 3ar.rl{x{afl ucro o6nacTt,
JIoItaJrbHoro rroJrrr, rrMeJr rr.,1Tr{r{cryro crpyi{Typy; 19 r,rrons uar'Hrtrrroe troJre

n arorl o6.nactu cocpeAororrl,IJrocb B AByx yrracrxax;fiporrgorrrJro rian 6r,r crrrrrl-
IJaI{oe cu.{oBLIX ,runuft tt Alryl{ IlerrTpat\I. O4nonpel,renrro 3TO c}iaitaJIOCb I{a
o6rqclr nu,qe cf.rronnyJra B DTorr yqacrne. (D;norrnyJr craJr 6onee no,rrnartrrrrir,r r,l

6onee aprtnlr B rrecrax clrJrbr{oro rroJlrr r.r 6o;nee c.na6r,rrt B rrecrax yN,reH]rfireHr,rfl

uo.ur, lOro-saua4nr,rr,i ts[rcryrr xTalur{rrroro uo"r.s o6rac'rr,r B, na6riio;lanrlrr.rr,icrr
19 nrorrncAocraroqrror,i xpnocrr,ro (r.uortrtyra B aroA{ yrracrne , 20 u:lctr;t rroqru
ncqeB n Sar\{er}ro clrr4BrrJlocb lrarul,ITlroe roJre, oAr.raHo .flpl{ocrrr r!,uoxny.ira n

:rroii o6racrrr ocra.Tracb eu{c ana-rtntent,trofi.
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B o6racTn C (saua4uaflaraclr, rtapur), ilpercpleBrtrei,i gHa.mrctLHLre lrBxre-
rrerrlr.rl, rraxoAr,rJrocb, Bepo.srrro, rrcRr4Ar.lNoe xBocroBoe rrrrrrro Ap.yroii tpynrrbr,
'16 y 17 rlmrrrr Ha IlyJreBLrx Jrprlrlr.flx arorl o6;racrir 6lrnrr Rcrrlrrrl{tr, rrro npuBcilo.
rt BI'IaqI,ITerbIIInt\I rlgrtenclluflrl B JJor(aJrLFrbrx nralrlLrrlrblx IroJrflx ar,oii o6lacrrr
!I B pac[peAoJIeIII{rI flpxocrl{ rirrortnyra. 3ruu, no-ul.rAr{rrorly, r\{o}r{rro o6rt;c-
rlnrb rlJloxoe coornercrnl,re ueir{Ay rrarrp,fl}rieHr.rocrbro IroJrrr rr .rrllro0Trrro {lox-
I{yJroB 17 urcru', [o cpaBIIerILiIo c AByr{.rI A}]ylurrr.r olr{cbrr}aeN{r,rrrn Arralln (crr.

{ur. 1 u 2). O6.nactr, l) rlicrellneJla cJleAyloqee r,rarrerrerlrre (rouinan .racrl}
lraprr,I). L7 nrcttn flpltocrl {;roHttyna, oco6eurro u BocrorJHoi,i'racrra arori o6la-
crr{, xopouo cJreAyer rrarHr,rrrlor'ry rroJrro. oAnano 79 u 20 urcIIn (n rcntrueit
cteuenn) a1'o coorBercrBr{c oro}'TcrByel . tr4rrrepecno ort\rerr,lTb, rrro .ap6ocrr,
rfnottltyla 20 nmnn 6o.nee 6rualto coorRercrRyer r{arHr.lrrromy floJrro Ba r]pe-
4r,rgyutllii 4errr. Coa4aerc.fl BrIetIarJreIIIIe, qlo rroJle, RnIBBaB cBearcnrae (uonrty-
Jra, trpereprleBaer 6rtcrpoe I,I3[Ie]Ie]Itr{e, B To Rpe}rfl naH (ilonnyJr r,lrueer
SHatil.rreJrblro 6orr,uur:i [epHoII peJral{cau}rr{ Bl{cBerrrrRartr,ra. Xopour,r}r [pr4-
llepolt, AelIoIrcrpI4pyIoil{I{r{ crJ.flBr, r4Br\{e}lerrr.1.q.rrpr(ocrr,r $nortny.rra c r,rBr{erre-
HrIer{ BeJII,lqI{IrtI i\larrllrrHoro tlo,tIfl, t\,ro]I{er cJry}rtllTr, o6tacrr, ,1r' - nratot 0
orAeJIbIroro c[roltxyra B roro-Bocro.rnoii qacrlr napr. 17 lrro]Ifl B or.oii o6traorn
eABa l{alreqaerctl no.flpqalrlre, Ir rlar]rr,rrlroe noJre s oroii o6lacrr.r cocraBJr.fler
oltoJro 3 ec. 19 I'rrcrr.rr peano BoapocJra .rrpliocrb drtronny;ra, u [oJre l(ocrr,rrJro
12 ec. 20 rrrcHtl BIroBt, yr{eHbml,IJrocb rroJre go 3 ec, r.r coorBercrBerrrio yNrerrbrrrr{-
,Ilacl flpl{ocrr, dt.noxxyna, tr4slleuenlle flpltocrl{ eroro o6r,enra B Ba]lucr,rtr,rocrrd
or tr{3r\'rerieurrfl rroJr.fl lrpeAcraBJrcrro n:ra6n.2. [t coniateHrlro, sro eAr,l]lcrBeH-
rrr,rii o6r,cnr, rAe .Nrolr{tro 6r,rro na crer{TporcJrr.ror.panrilrax yBepelrrro npocJre-
ArITb I,ISNreI{eI{ue troJrrr 11 BDIBBaHIToe Ilt\,r floBbrlrcrrlde flpl{ocreli. C,ne4ouano 6r,r
cAeJlarr, ery pa6ory na 6orr,urel'I a{arepr4aJro c nreHbrrcr,i uyncTur.rtcJrrJrloorr)ro
ltalru'Il'orpac[a c tcu, sro6lr IIC IIacryrlaJro BarJrr{alr.1Ba}rr{e upu6opa }ra flprrr,lx
o6nextax, Itoropr,Ie rrpelcraBJltrror oco6r,rr,i rrHTepec.

Ta6rr.tlIa 2

,Uara, [rofib
1957 r. I /lo | "''*

t7
19

20

1,3
o,J
1,9

o

t2
3

B ra6n. 2, xart rr B rrocJreAyron\lrx pr,rcyHr{ax, r4c rrpor,rBDoEurcrr corrocrat-
JIeHI4e ,rilltocrrl (tnoHltyna c BeJrurrrrHoii r.raupanielJrrocrl,i rroJtH, Ba eArrrrrlqy
tIpI{ocrr{ nplrrflTa frpr{ocrr, rrelloBr\lyqeHnotlr xpol,roc(_,eplr n coornercrByro[trrrx
JII{HlIflx. f{ra onpe4cJIerILIfl ltoJluqecrBellnofi aanr,rcrrlrocrlr .flpnocrlr r}r"rroxnyna
B Jrr{Hrr.flx l(rr, Ca* lr FI, na caaropcrrrcl'pnpyrcqerr ulrripoclorouerpe Barrr.rc6r-
BaJIaCr, 

'rpl{ocrb {roltxynon BAoJrr; oilpeAeJreHHrrrx paspcBoB, rr BAoJrb orrlx
paspesoB orrpeAeJiflJrrrcb fro xaprar{ t{arrrr.rrrrr,rx noler'r 2 (a, 6, e) nelr,rurlnri
uanpaxrcrrrrocreit (f1r-xolrnoneHra). vsenu.reHr,re porr4crporparrnrbr nog6u-
paJlocb r&I(, t116fi61 lracurra6tr pcrrrcrporpar{[rl,I lr naprl{ JroriaJrbrrr-rx t{arHr.rr-
nr,rx troltcrt coBla/IaJII,I. B cJry-lns ue6olr,uroro pacxolr{Aerrr{a r 4anr,ncliurenr

l5E



t0e
JIfipI{OCTL IIOJITI, SaIUTpI{XOBaIIIILie - IO}KIIyIO; E{lIpLIbIe JIIIBI,M - JILIIIII IIyJIeBOIO IIOJIfl
rrr,rE llp[6opa oTMeqeHbI TorrKaMrI

IlyHl{rrrpEoft - 
qepe3 2,3 ec; 6 - ooJlacrr, rpy[n6r J\li 268 aa 19 urous 195? r. I43oraycc6r [poBeEeHr,r

1057 r. ?IEoraycchr rrpoBeAeHIJ clJrorrruoii Jrrzur{efi qepea 4,6 ac, nynHrupHoii - 
.repes 2,3 ec; e - o6racrr

crr;roruxoft uznueii .repea 40 ac, uyanrupHotr-sepes Z0 ac



rlBoAllJrc.fr nepeBoAlroit KossouqreHr. Ha oAHoM rpa+uHe crpolrJrr.rcb rpo+ur|
paBpeBa r.r coorBercTBylotrurii xoA Marr{r4Tr.roro rroJr.fl B[o jrrr aroro pa3pe3a.

flna xanr4oii xapru 77 , 79 u 20 nnrts 6r,trlr,r ne.flrr,r no rpr{ paapesa r{ oilpeAe-

JrtrJlr4cri BeJII,rquHIri npHocreri L{ Iralp.E}r{ennocrer,i qepes r{aHiAr,re 5". flpunrep
oArroro [rB TaI{I,lx paBpeaor], rAe Hal,uryqurr,ru o6paaolr rrpo.sBJr.aerc.rr cBrlab

lre]nAy apnocruro r{ Harrprr)r{er{Eocrr,ro, npeACTaBJren na $r,rr. 3. B cny.rae,

@rlr. 3. Perr,rctporpaltMa BAoJrr, oArloro tra paapeBoB antrnroi,i
o6;ractn rpytrrbr J\i 268 aa 19 luons 1957 r.

Cnrousoi;i ur.rHueii oooarrarreHa ffpriocrh orofiHyaoB, nyanrupuoi.r -It0IIpHlr{0H}IocTL MatHr'ITrroIo troJIfI

ecJII4 paspeB I'IHOTOHpaTHO rlepeceltaeT HyJreBbre ililrtrlu r[arHr4THoro rroJrfl,
rrpoxoA.fr qepes noile cJroH{rrofi crpynTypbr, Tarroii oTqerruBoii cB.fl3r.r He Ha-
6nro4aetca, TaIt HaIt noJrtl r\Ioryr 6r,rt.1 6orrurr.rlur, rro rparrcBepcaJrLnbIMrI,
IIe perr4crpr4pyeN,rr,rt{r{ r{arHr{Torpa$orr, Iloerorly Aa}r{e B cryqas r,raJrtrrrrr4fl

r[yunqnonaJlbrloii cBtIBI{ Me}r(Ay ,rprrocrbro 1 lI ou alcotnrHoii uanpnx{en}rocrbro
r,Ibt I,IlIc.[tl 6r,r rurut crarr,IortrqecKyro cB.rr3b ]rre}l{Ay III o l,t not{roneH,tofi naupn-
fliernrocrr,r norfl Irz, Ha Qar.4 npe4cranJrerra 3ra cBrr3r,. or4elrnr,rc roynr4
lpeAcraBJr.Eror orAeJrbr-rbre r'r3rrepeHr,r.tr rJpnocrr{ r1 rroJr.fl. }Ia {ur.5ll 6 4anr,r
npltnlre arofi SaBIltcItrIocTI{? tlocrpoorrBr,re no IropllaJrLHLrr\{ Tor{HaN coorBeT-
cTBeHIIo AJr.E HaJILqI4GRIJX I1 BoAopoAliblx t[nonrty;riOn. ]tarrr4ax Hopt\raJrrrrrarr
TouHa cocraBJIeIIa no 10 na6nroAellltflrl. Srir ripnnrre nocrlloelrrJ rro.Kaprar[ i]a
79 u20 urcun 1957 r. (ncero no 7 paapeaon). Fia $rrr. 7 u B 4aua Dra BaBr,rcr{-
r'Iocrb gnn 17 urcun 1.957 r. (4 paspeaa). Ha c[r,rr. 5-B rpeE{Ae Bccro r]lr[rro,rrro
AJrfl naJrrrqt'reBr.rx $.nonny.rroo ut\leer lrecro 6o.nee 6r,rcrpr,rr"r poc" .flpr{ocrr{ c

Ilocror'I uoltn. 3ro ecrecrrrelrllo, TaIt ltali Bol1opoAHr{e r[.nonxy.rrrr Lrerree lror]-
rpacrHr,r. HaH 6r,r,rro ror{aBarro n pa6ote [10], cyr4ccrByer nllflnrafl cnflBr, r{e}r(-
/Iy flllnocrblo r{aJrEqr{eBr,rx trr BoAopoArrrrrx s.rronnynon? yrrasbrBaro[\afr, tro-
ItrIArtNIonrv, Ira ro o6ctonlenr,cr13o, t11'9 r\rexanlrBnrotl nol;651111119uutr ltrnnli
K Ca*lr Ho fln"ufletctl aJIel{rpollulrii y4ap. Iloaronry rpr,r rraJlr.rqr.rr.r .-}aBr,rcr,rl,rocrrr
Nrelr{Ay tlprto0Tbro I{aJrLqpIe Br,rx r,r BoltopoArrt rx r["nortrtyJro]t AoJr?rirra, ecrecr-
BeIIIIO, CyUIeCTBODaTb saBIICI4rrOCTb frllr{ocTr,r oT r\rar.HrrTfioro IroJrtr AJrfl BoAo-
poAIIr,Ix r["nonrry,ton, qro n 4eiicrnr,rtcJlLlrocrr{ I4 I4Nreer n{ecro, r{aIt Br{A}Io
lrad)ur.6uB.

fna 19 u, 20 urcun 1957 r. BaBrrcr{}rocrt IlIo or Irz Bbrcryrraer 6o:ree onpe-
I{eJIeIrHo, !,rn 17 rrrorrrr ara BaBr,rcr,r\roorr, 6cr.uee c;ra6an u, Br,rArrrfo, o6rr,c;l 

',-ercfl, ItaH 3To yllte yl{aBLIBaJrocL Br,nr0, BoBrrr.rrtlroBerrlretr B oroii o6.rracru 16
I{lorltr Bclll,Irrtrtn. (Dant oc;ta6,nerrnn BaRrrcllNlocrtt I 1I oot If , rprr BoBlrrrr(IroBe-
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tto
6

Hr,2c

frlol. 4.3aszcr4$rocrr .fipl(ocrrr ([ronxynon B cBere nlrnnr K2r2Ca+ ot refllt-
rrI4IrBr Nlarrrllrrtroro rIoJIE. Tosxu coorrercrByror orAeJILEbrM I4aMepeEI(Er\[

(Drar. 5. SaarcuMocru Epnocrr (fnonxynon B trvtltrut KzsrCa+ or
1957 r. O6nacrr, rpyrnbr M 268

l/r, eC

Hz aa 79-20 rrourr

llpunaa troc'r,poerra rro Hoprlairblrbrlr irecraNl (crt,'roilrllaE JIIHlE), IIyIIIirLIprlaFr ,[IIHIIE llaer Ty ?ric

caBrrcllNrocrrr, nprIBctrclrrlyto fi noltnoit BoJIIIqIIUe HanpfiHierlrrocrll rrarHlrrHoro toxF. II

Irt.rrI B0frbrrrrltrl calr no ce6e oqerll] IIIITcllccc]I lI AoJIE{eIr loBollirrb o c}rx{ecTllo-

rlaHl,rr.r p&BJrlr{rrr;IX t[nlrr.recnrrx n]lor(cccoB Harpe IJa rlnotrriy"rra. Bcnrttutitr,
riari 6LrJro rronaBarro B pa6ore t1'1 ]n oco6eHHo B pa6ore [9], uoaHllltalor R6nr-
3rr rrJrr,r Il IryJreJlLIX Torrnax lroJrtr, I'Ae,6;ralogapa [L1H.I-0000i{Ty n{oryT Bo3-

r{lrrtaTI, B yrla6rnar rra[],Ix pa3nrepoil IlL,icoRI,Ie TerlnepaTypr,t (nopa4na He-

o(oJrbrrrrx Nrr.rJrJrr{orloB rpa4ycon). 3to Ilpr,rno4l{r ]t patsorpeBy xllorlocr[eprt ]I

notlB.trcrrrrrc r[tortny;rr,rrbrx rrJIotr1aIoH, paclroJloi+tcHIIe IioitopLtx orrrocl{T'eJrr,-

160



rro r(orr{rlrypau,ulr MarHI{THOIO IOJI'I eIIIe

orcyTcTBr,II{ BCTILIIII{TI lIo}I{cT AerlcTB oBaTr,

r{r,rrr (bJroItItyJIoB.

flcrro. C Apyroii cropoHll, [prr
Apyroft r{exaEr{BM BosErrHrroBe-

t,3

t,/

/0

ll, aI

@ur'. 6. SasrcuMocrr sprocrrr tpnoxnynon BcBeloJrtrEIlrI
Ho or H, sa t9-20 llrous 1957 r.

t0,20
Q,ac

()rr. 7. 3asucuMocrb Epnoc{rr (pnoxrynor B cBsre

;rr,ruuu K2s2Ca+ or: Hz aa 17 anosfi 1957 r. O6aat::rn

rpyflrr,r Ne 268

llz,et

Orar. B. 3asl{cnltocrE npxoc.rrr {aonxynor n Jrruura Ho
oT I:I , aa 1.7 nrcns 19ll7r. O6nacrr rpyrrhl Nb 268

cnegyet yliasArlr, qro crlegTporerr 1Iorpa]\ll\lbr Ha +1rr. 7 (a, 6,6), tlcflorlSo-
Bar{Hble HaMII IIJLTT coIOCTaBJIe]r,i:r.fl c HapTaNII,r }IarHI{THr,IX IIOJIeII, 6r,uu Cngrr,i

11pu CpeAHer{ ItaqeCTBe Uao6pa[{eHltfl, ItOIAa 3aI\{bIBaeTCrI TOI{Kag CTpyI(Typa

Stoxnyron. Hpoue ro1o, cHlIMHu 66IILI HecI(oJIbI(o ilepeAep4(aHbl. flpeA-

CraBJrelIlIa.E BhIUIe (CM. Sur. 1,e) CleI(rpOreJIIIoIpaxINIa B JII'IHIIflX Krr, u I{o

11 uen. I{pLrMcH. oocepBar., roM XxI 161
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Sbua cAe.naHa rrprr AnaMerpe uao6pameulrx Connqa Ha n{eJr}r c[exrporeJrrlo-
rpa{a s 71 cM r{ rrps xopornx uao6parreuunx Connqa (none6auux uso6pa-
)r{eHl{fl 6t'tru { t").

Vlrensnreutrafl Br(crloBrrrlr{.rl

rlr ortrtynr,r r,lrrelor r{oJIbIIeByIo

I lto

rroiiroJrrr.rra o6lap)rps1r,, arro HeItorollrle flpr{r{e
crpyurypy B .rrr.urrrr{ Kr.,r, uoAo6Hoii Tcu i[.rron-

lz,zc

Il to C6nacru mwna,nuiauu.g

Ollr. 9. Jr.lavreneuuc ,tpHoo,..rr r1 Marr{r.{?Eoro IIoJrtr B r{oJrr,rleBr,tx

{roxnynax B ltrnrr:u K2s2Ca+ aa 16 cerrs6pn {957 r.
CIIromHot .ulrur,refi nponegeHa rrpHocrr, Oror{ftyroB, [yHHTr,rpHoii - DeJr],r-
qulra EarpnE{eHHocrrr i\{aIHr.rrH"i"],=lEX;#;Tn.*. Ni 2, 6 _ oorexr

I{yJraM, Itoropr,rc oHpy}r(aror .flApa rifilerr. Itapra cna6r,rx r{arHr,rrHr,rx [oJrefi
($m. 2,e), aaperrrcrpr{poBauHbrx crrycr.fl 6 uacon, flor{aaaJra rrpr4 conocraBJre-
HI{}I co cIIeHTporeirraor'paulroft, aITo ItoJrllr{eBbIr\I Snortnynarvr cooTBeTcTByroT
JroHaJIbllble Mau{I4THLIe nolr. flpr aToivl rlaKcrrnrytr Harrpfl}r{eHr{oCTr4 rroJrrr
trpl4xoArrrcfi IIa IIeHTpaJrbHyIo, r. e. Har46oJree Ter,rHylo o6ra0Tr, BHyrpr{ KoJrbr{a'

162

Ilto



{.rronxyla. Ha Srar. I (a, 6 u. a) flpr{BeAei]Lr cpc/\rrnc rforouerprauecr{r.ro paB-

lle3br KoJrbl{eBr,rx {noxmy.rron I,r BeJrIIqmHbt Frarrpfr}r{erruocreli. Cpegnue paa -
peanr 6rrrn fioflyrreHbr r,r3 ycpeAHeHr4rr AByx BBarrM]ro nepleHAr.rr{yJr.rrpHr,rx pa3-
pesoB I{0JIL,I{eBOrO {tOHnyra r{, coorBeTcTBcr{Ho, ,qts)rx paspesoB JronarrbHoro
IIOJIfl.

H,ec

---.--. ,H/ \,/(
\
\
\
\

25u0

,|

0
\---

p

@ur. 10. tr{arr,roresre BeJrrrqrrErir EarrpfimeEHocru MarflIrTlroro rroJIE

. It Epr(ocrr{ r{oJrbqeBrrx ([ronxynon HaA rrffTEaMu B J]lr*frfr KzszCa+

sa 16 moss i.95? r.
o - HaE fifirEoM N] 424a, 6 - 

Han IIarHoM J\i 419, a-saA nflrHoM Nil 424c

Mrr nra,4nu, .lro Ha rrepu$eplrrr KoJrbr{a ({noxHyra) c pocroM Harrpfi}r(er-
rrocrr,r rroJr.E pacTeT spnocrr,. flpu 4annneftmerr pocre troJrrr fpr(ocrb Aocrlr-
I'AET MAHC}IMAJIbHOIO SHATIEIIII.fl I1 SATEM HAqMHAET IIAAATb IIO HAtrPABJIEHI{}O

K r{eHTpy noJrb.[a, B To BpeMfl r(aH r1anpfl]r(eErrocrE, yBeruqllBaflcb, AocrlllaeT
CBOEfO MAHC}tI\fAJIbHOTO SHAITEHII.E.
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]J0.'Ilt'Ittnbt ttorrn [7., nprl Itoropr{x flpr{ocrb IioJrb]la NraricrlrraJrr,rra, paBJrnq-
IrLr /Urr pailJrrrrHr,rx r{oJreu rr rrsNerrrrrorc.rr B rrHrepna.ue 20( lI<200 ec. J\tn
1'ol'o tITo6LI cJ)altHI'ITL xoA IrBrreIIeIrIIfl DTrrx BeJrI,IrIIIr.r Ii tlpltolt I{oJrLqe {noxny-
.rlit c xoAo[I I(JIrI coJrIrerIHoro rrrrHa, rtbl rrporrBReJrI,I ]roAo6rr6le rtl]r{epeHrltr I\Mr
Tllo,{ IltITcII. l,{iirttttrrioc no.[e on]leAeJIaJrocb rro I,IBrIepe]rr,Irc ReJIr{.It,rHbI pac-
il[1ril.[orrr.rrr rrrrr]Ilir Fe r. 6;l0l A. rnreroulert draxrop ]lacqenJreHrrfl g'=-. 2,5.

([tur. 11. llar.rege;{ue ,rprioc ltr t, nefln.n.lrror'i lto.'rl
Atrrfi r-.o.rbreBr,rx rlroxrr-ylol

(prruan , - n*r#LlTi"T.L,,rrrr;Ji,,r o.l,erira i\ ir,

Ha r[r,rr'. '10 (a,6,4) tpegcranJ]e]I xor IrBirc]rcHr,rrr rrprioc,'1 c rro.rrerr uiloJrr,
(u(rroro pa3pesa Arrrr paaJrr,rqrrbrx rrflrelr (rpvnrra ,Nr 424 a, n,419). Mr,r Rr,r4r.1r,
rr1'o orrrocrrlc.nr,rrr,tiir xoA rrJ)r{oorr.r r.r rroJtrr rrcl4o5err rol{v, rtoropr,rrl lmr nplt_
Ilo/ItlJIrI rra t[r'rt', L O4naHo BeJrIItrI{}Ia }Iarpflrfierr}rocrr,r, ]rlll rtoropoit ,rpHocrr,
tir",rortriy.na r\litltcun't&.Trrrlr&, Iraxollrrrcfl B rrJ]eAeJrax 350<fl< 640 ec. Srtt
{rli0ilBl,r{aiiiro 1rHl'ollecrroe flBJrerrrrc 6y4er rlHTcpupcrl,rpoBarbofi rrrli11e nprr
o5cyaillcrurrr r\lcrarlrBrra cBetrerrrrfl r!.rroriny.la.

IJa (lru'. t1 r:i,o71g1nrliI0Ho IrBr,,rorrcflr,Ic ,rllliocrrr citnorlril,l6 c lle,rlrrrrr{rroir f1z
J{,Iifl 'I'llex ilau6arrt(}o rrpaRrr,rrr,lrr,rx rioJrbt\eBrJx o5paaonanrrii. /(.ra traJrr,rx 11o-
tcii IJ I 70 ttc lINl(re'I rrecro pocr tlpltocrrr c rrg.411rl1rrroit no.,rrr, aar.err nprt 11:
=70 ec flpriocl't, AocrllI'acr uaiicllNraJrllroro::llraqerrrlfl Ir /la"rrec o yBgrrl,IqeH1rcxr
IIOJIfl ,IpHOCTb IIaAacr. l[()a]TnI'afl lIrtHr,IrtyxIa nptr nart6O.nltrei.I I:e.[r,r.rI4rre Ira-
ullrl;IieIlItocu.r. B ta6n. 3 rr])IItloArITctI IlcJrlr.lrlrru Halpfl]I{e}rrrocrr,r IroJr.rr paB-
.JIIItItlLtx Iio.rIbIIeBLIx $no1tHJ,,".I611 n o6;ractir JroriaJrLrrlrlx uoleii rr no.rreii corHcq-
IILIX [flTe]I, npll I{OTOpLIX ,IptiOCTL AOCIIIIIaOT lIaItCUiUa,IIbIIOti ne.rIl.I.tttttlr. I{an
r\lL'I llll/[Il]\i, B Clle/IIIelI DTI'I IlcJIIIrIrmw IIr lta r[.nonxyJrol] y nfITeIr BlraqrrTcJrh-
uo IlIJttIo, lIerl il[Jtrl (t.rtortriy.irou, ]IC cuflBaIIrrr)rx c IrflTHoxt.

lja;ttlttl orNIclrtlTb, 1{To fIJ)rio0Tr, rp.noHril,;ra, rrarflrrrilfl c HCIioTolloto IIz,
r:rlrelrr{cTou o6paruo ilpoloprlrl0Ua.rlbrro IroJrro.

Pitcolrrtrltnlr, Itanarr crpyrtrylla rlrrr{qrra AJrr{ r{aJrr,q}lcnux cp.rroltrr)r.nor;.
Ilpn xoporltttx IiBo6pa;HcIIIIT{x tt nr,rcorioir lla31)crrrarcqeii cnoco6Hocur

crrcrirpot'cJrlrorpa{ra (a-1") Ita.[Lqrrcr]Lre r!"nonir1,161 rrorraBrrsriror rpar{yJrrrp-
Itylo 01'l)ylityp;'. flprilre rpanyJIIJ o6t,t.trro o6paaonr,rnaror nprrrre rpyilrrr,r 1
ilo,rrrlr{a oriltyr'"'roii rloprrr,r, co3,\tiRa.s certraryro cri)yiiryJty noBepxHocru conrr-
I(11, ttllorrrrirrii{)rl\\rIoc[ .tr)rqrtrc I] oRore iitIrillr,t I(o rr r;rropnl;r0 oTr\IeyeIIriyrc [e-
narI,'tpoNI 112]. ]Ja {rrr. 12 IipIIBeAerla ollclirlror'0inloll)axrrra, crrflrafi n K2:2,

rth
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'l'u 6;t tt r1 ri l:I

Iioopllrrrra'r'lr
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lil)Lraro

ri0ir hlla
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0I)oj(rr(,(,

Cpcguec no ircerrl 13 o6

IIrruoN424al 185' 
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Itl

Cpe,ilnec no 3 o6'r,cxraM

I
2
c

4

5

6
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8
t)
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t2
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2n
2l)

I tx)
(i0

60

r00
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2it0
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180',
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360
410
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90
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240
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500
555
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180
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2t5
205
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205

180

250
350
cEr

380
.I.EITTAM

tt0'
300
1i5

60

160

lll

60

20
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70

50

40
90
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57

120

250
1025

470

l0()
205

l :
70

l0
-0
i;( )

(i,'r

;1
70

lr,'r

i;
18,, i/r

,t.;,
l',50

.1(in

urrrrrocrprrpvrcil{afl cerararyro crpyrtrypy xpor'loc(i)epLi. 0'r4e.urnr,rc d)Jloliliy-
JrrJ r{Nreror noJrr,r{eByro r[opuy rr lraloxrl,rHalor coroBylo crpyltrypy. flo4o6rran
?I(e cTpynTylta Harreqa0TC-rr ll (larieJrax, rITo NIoII{rro yIrIlAeTb IIa npcltllacHl,Ix

{ororpa{urx B pa6ore [131 (orr. r[ur'.3) . tr{rror,riu ]l flpl(oxt ItoJILqe hroiFillo

pasJruqflrr, BlryTpr,r 6o;nr,ruoe, ur,rclro rroJrerl rierrrrrrrcii ,rpnocTrI, I!c.nrr, ItaIt rlr.I

ycTaHoBrrJIr{, rlarr6oJrec TCllrra-a cpL\AILarI aI&crL ItoJIblla oro;;lt[ec'rBJ]rrercrl (1

[{aHcrll\,Iytlotl IIanpfl}ri0HrrocltII .rIoI{aJILrroI'o TIO.',rTrI, TO NIOiI{lIO I(yr,IaTb, tITO lJtI/{

xpor\,roc{cpr,r, a Boilxrorrirro rr (i)orocr[eprr, RcLlii rtoBeljxHocl'Ll Colrrqa i[o,]tiliolI
oIIpeIIeJrrrTr,cfl crpyrir)rpoit roxa,[rnr,rx trIa1'HLITrIl,lx lroJreii. rIo-nr'r4r,rrloNy,

B rrepBbrii rrcpl,roA rrllr.r rraJrorr 11 uponcxoAr'IT rloflllllalilIe xpoNloctfepr,r, I] IIl]ll
AaJrr,rrei,ixrexr yue,[rrqerrr,rrr ro.rr.El rb.,rottn],.u nprlo6pcraer Ito,.r[bl(c]l]rrc (I)opMy.

"s 
2. 3r\ltrI'ICI'I NI()CTb fl l'}K OCTI'T O JI OIt Ry'lI A

OT ADC0"l1f(iTtI0[i ]lI]JIIit]IiI{bl ItrAItl'fi}IlIiIIII(ICT II NI;\lIdIiTHOl'0 IIC)JIrI

Btnue u:l Ha6"qroAelruii Irarru 6r,rra ilo.[yrreila cBrIi].b rIC-riI{Ay ,Ipxocrr,Io

{.nortrtyron, nbrljaiTie}rrroi'r B cAr{Hr.rr{nx flpr(ocr1r r{arr6oJree rcIII'Iblx yqacrri(}i}

xpoNroc(beilr,r, u ueJrnyr,rlroit rrpoAo.rrr,rroii cocra.r]irrrroqeil IralpfliIteIIIIocrll ]IaI-
HlrrHoro fioJrfl /{Jrrr rroJreii rrerrE,rrre 30 ec. Cnsar, rrciri/Iy fl})r(oorblo t{ ltoittlol'i
IIAfIPfliITEIIIIOCTL,IO IIOJIYIIIITI, ]tCNOCPC/(CT]}ElIIIO II3 IIA6.TTIOi\EHIIii IILI NOJTA ClqE

rre Nroll{or{, IIooI{oJll;r(v rralrrr]Torparp pelucrprrpyeT ToirLIto IIpoltoJrLHyIo I(o.\I-

rroHel{Ty noJrtr. B ro irie Bpelrfl l(Jrr{ TeopI,III uoi;lollaHlln r[;toriliy;noB Ba]rirta

rrl.reHr{o ara cBtrab. floaTolrv NrLr u liaqccrn0 Irelrnoro [p]r6JrIt]I{cI{IIfl IronLITai}M-

cfl ycl'alroBrrrr, ary cBrrBr) r{B ria6,rrcItaerrorli c'ralrrcrnrrcclioii 3aIJIICIIx{ocrlr NIeE(-

Ay flpriocrlro $JroHnyra rr rioNrrrolrelrrori nanltfli(er{rrocT[ IroJtfl tsAorr, .rlyrla
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speHrrfi. I( corrareu[P,], rroflyqeHre l{cr(ollofi easucnltocrrf rreBoaMoxno 6ea
otrpeAeJrelrHLrx flpeArroJromenr,rft o xapaxTepe rroJr.E.

Ilycrs na6nro4aelrafl crarrrcrtrr{ecxar BaBuctrrlrocrr (c,ru. t!ur. 5,G) oupe-
,qeJrEeTc.fl Br;rpall(elrr4err :

Ir: I (H z). (1)

Ocu xoop4uuar nrr6epelr rax, .rro6rr ou, z 6wna HalpaBJreHa BAorb ilyqa
3peHl4r. C4enaeu ABa trpeArloJrox{eur4.s: Bo-[epBbrx, Halpfl]r{eHuocrb r\{arurlr-
r]oro rroJrfl r4SorporrHa, T, e. BepofrHocrb IIo.EBJreHnrI rroJrfl c ganHoir a6co-
rorsorir serlrqrlHort sanpflrrteHHocrr{ He BaBrrcr4r or T -yrJra Me.,.RAy Hop-
[IairbK) n [oBepxHocur Connqa r{ AaHubrr,t HanpaRJreHtreM:

P(H,) :P(Hr):P(H,,) (2)
r{ Tof Aa

l-Ae

P (II") : g,, P (H r) == ?o, P (H,): gz

n P(H)-tsepo.flrHocrl noflBJIeHI{rr rroJrn c gaunoli a6conroruofi senu.rruofi.
B o6nacrn cr{JrbHbrx rroJreft, HanpuMep s o6nacr[ coJIHesHbIx rrflTer{,

ycJtoBr{fl (2) u (3) He BrIrIoJrHflIorc.E, rax HaH rroJre rrflrua trMeer orrpeAeJreH-

Hyro aul4BorponHylo crpynrypy. B o6nacru rxe cna6srx MarHr{rHbrx uoneft
crpynrypa rroJlfl .rlBJr.flercf qpeBBbr.rafiHo cnorHuofi. B arorvr Molr(Ho y6egurr,ct,
no HapraM [oJreft R anrr4Bnbrx o6nacrax, [peAcraBJreuHr,rM Ha $wr. 2. floaro-
My rJa AocraroqHo 6omurofi nJronla[r4, coorBercrBvrorqeft unoula4r axrzsuofi
BoHLr, [o-Br4Ar4Mor,ry, Mo?r{Ho cqrrrarb, qro vcJroBr4n (2,3) nr,rrionugrorcn, ,(a-
Jree [peAnoJro]nu1\{, rrro cyuecrByer cBflBr, }re?r{Ay a6cormnofi Befltrrrr/Iuofi
Marrrr4rHoro rroJrfl rr flpr(ocrbro {lonnyta, B},rpa}ftaeMan $opuynofi:

I:q@). (4)

'for'ga, oqeBrdArro? rla6rroqaelrafl cpeAHag rrpr(ocrr,, coorBercrByroqa.fi orr-
po4elcuuofi {tarcuponaHuofr eerrl.rnHe l{r-xo,lruoneuTbl r]alpfl?r{eHHocrr{ Mar-
lr4Tnoto uonr, 6yger paBna:

_T
-gI,: I

I (I:I)9*podH*dII,

llpor,rauc4eu npeoSpaso],rar]r{rr B

9x9 sdH xdrl a

rluruHAptrrrecHr4e HoopAlrHaThr :

: Hz - H2, pdp: IIdH,tiII ,-rlfi,,: pclpcLg, {)z

-T
-11It: [ :

Hz: cOtlS

HdH

@

\ a(LI\llnIl
H,

P (H) - P (H").P (Hr).P (H,): e*.fa.q,: p2, (3)

iI (5)

5S

t).
6

\ l(.rrl qUr)rrtrI
IT,

(npu
o
( ,t.139
fr, Y2

((i )a
( a(l[\
\ : lltlt,'o

II , tz
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f{rrr[r{oporrrqrrlrvrr ((i) uo II , n l]a3l)crrrarr o,r'rrocu l'c.;rr,rrr.r / (//), rra-ro;pllr:

T
\ : \tt) lt't tt

t*t,-*:L-_,. (7)" r ctttr 
-;-*-'I'atutu o5paeoli, itJr.fl lloAyiiqur,r r,ra6rrol0lJ,rroii rilltrBoii lrco6xoAr,mro orrpeAo-

"{ur6 (i)yI{IiqIILI pac.rrllci\cJrcrrr{rr r{aII]1.fl]lieHrrocl'tr rrrlr'ilUTrroro rloJrrr.

Ha {lrr. 13 npc4crannena r[vrlnr1nx
pa0IIpeAeJre]rila /{Jrrr lrz-rto,\,rIIorreFrT[r,
rlooTpoeHrraa rro oqr,roii 1r3 /lcTaJrr,rlrix
ria pr r.rarlrfirrrbrx rro Jreiir. Ilplr rlocrp oe-

uun Qyurtqr.rll paolltcleJrer{rrfl rrpor,r3-

\IloArlJrocb t{tsr{epeHl{e IIoJrfl Bl{oJI[, olpe-
/[eJreuuoro paapeaa .uepets 4" . Or4e;u,-
rILIe TOSITU flBJlrIrOTC.fr irOplIa.'[bllLIx{I{
r{ecTaMrl, IIo ItoTopLI[I IIpoBeAeHa CIJIa-
i{eHr{a fl ri pr.rB afl ]l arpeAe"rrerrr,rfl tr o,rr, .

ll.ro'rnocrr, Bepo.srrrocrrl npr{ II , - 0
upuHrrra 3a eAprrruqy, Itart rrbr cr,rArrn,r,

Bcrpeqaer{ocrr lI :. l)5 ec roqrl{ }ra
j\Ba IIOpflluta Merrbrlre rJcTpcarae]IocTr{

uorefi, cocraBJrrrrcrrqcii 0--5 ac.

flnn uoctpoeflr,rfl pacupcAeJreur4fl no
tr6conroruoir neJr[rrflue r{arrpfliflerruo-
O1'I{ N{AfHI{TIIOTO IIOJIfl }IIil BOCIIOtrIBBO.

Rarrl4cr, r[oprr;rn6fi (]).
IJa cpar. 14 npelcran"rrelro llacrpeAcJrerrue l(F/). I{aH lvibl BIIAr{L{, rrau6o,'rr,-

rritfl lrcrperraeNroc'rl, no.,rerYt u arirlrRnoii o6rac'r'r.r rla[aer ]ril r,rrrrepllaJl Hatrpfl-

'0 /0 20 J0 40 50 00 70 80 .90
4a6

@w. 1.4. (Dyrxqra paclpeAeirefltrs nonuoi Harrpfi?r(eHEocrrr MarEtrT-
Eoro rroJrx IL flttt Haxr4oft nocregyroqeft Hpznoft uacurra6 opAtrEarbr

)rBeflnseu n 10 paa

?r(eHHocrtr troJrfi 0<Ir'<6 ac. Bbrsucileulte 1ro +opNry.Tre (7) c rpuuexreHr{e}r
rra6nro4aenoro paclpeAeJreHrr.E rroJrfi rrpeAcraRJrerro Ea 0rlr. 5 (uyuxrrrpuaa
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t{pr.rBarr). }tatt nrrgu,rr, aaBrrcrlr{ocrb ,rpfiocrrl or BeJII,IqITHIJ rloJrfr rtoc,[e peAyr(-

qrrrr craJra 6o.iree peanol't, .tro 1I cJreAoBallo or{LIAarL. J\rrrt II}6 ec peAyrurllo-

Baglrafl r.r ua6lrogellHa.fl I{llI{BLIe pasilllararcrcfl I\IaJIo. [-\tn II{6 ac pal],luqlle

cTaIIOBIITcfl aa[leTHbtl{. O4nalio cJleAyer II{&B&rb, tlro peAyI{qILa IIpII H{$ ec

Becrrr{a rreroqHa, TaH r(alt B aroIYI o6ltacrrr orIeIIL RaiI{Ho ]r}terr, ToaIuLIo SHaqe-

wtn0l 1l AH.. Uuenno 8 orori o6.uacrn rra6rloAaelrafl ltpplBa.s, H coll{aJrel{ItIo, }Ie

Aaer Iryll{I{or1 ro.Inocril, qro6ll yBepe}Irlo rpol'IsBecrl{ pe/{yltu,I'1rc.

NS 3. ITOEq)OIITII,IDIITbI IIPOBOA[IMOCTII

,I{,ua nr,lacueHr.rrr BoBNo}n}rocu,r nar']leBa Qironriyron 0Jlelirlloxtat'lltt'IIltirlt{.

Iroirfri\,rr,{ oCTaIloBua.Icf FttI gJIeI{TpI,IqeCHl,tx CBoiiCTBax ra3a xporloc{cpr,r' l1pcar-

Ae gccro, BbrBCAelr xoe{tfuprenrr,t npoBo/lr4rlocrl,I cpcArn }Ia oc}IoBa}1I,I1,I TeollIIII

I:taylrrgr.a Itzr]. /lo ncAaBuero Bpcr,relrll crlnraJIoct,, tlro rII)II(l\r'JlcrBI,Ie llarlllllr-
trolto rroJrtr nc yBeJrurrr{RaeT r{oJrrlrrecTBo A7r{oyJreBa TerIIJa, Bbl[eJlfl0ll(erocr{ B

cAl,rlrnt(e o6tcna Ba cAnHEily Bper{eH}I. Ruepnr,ro Iia ocIIoBa}Inn npt't6ltrliHen-

trr,rx Br,rqrrcnetrnir .Tl. 3. fVpetuu Ii5] roI{aBaJI, rlro cc"lll paAIJyC It]lI'IBI'I3}thr

'r'paeHroplru aJrcrirpolra rreHr,ue AJrlrLlLI CBoAIIoIo llpo6ela, ro B npncyrtlTBl4]t

MaIHrlTIroro IroJrfI eJIeI(TponpoBoIHoCTr, vN{eIIblIaeTcg. Bolce TorIHyIo TeopllK)

xootldiuquenra rrpoBol{r4Mocrr{, orpeAertalolrlero uoreptr rlepe3 A[{oyJreBo rell-
Jro, AaJr Hayrulnr [14l. I3r,rpanioune A.rrs trJror]ro0rr.I roHa ]IoEtIlo 3aIII{Cal'b

B cJreAyloqel{ Br,IAe [16]:
j:ooEl-j orEl*ozE,r, (8)

rae Ei1 t E't- coorBercrBeurro r(oMrroHelrrrl HatrpfllneHHocrfi sJrexrpl4tIecno-

ro rroJrfl, rrapaJIJIeJIbHbIe I{ IIepIIeHAZKyJIfpHLIe MaIHUTEOMy noJIIO.

tr' _ [HEl,-rl H

no a6colrorgoft Belrr.rr4He paBHa II1, uo HarrpaBJreHa rreprreHtrrrnyJlflpno lla-
r.HtrrlroMy troJIIo H lr E'. Ha {ur. t5 gann I(oMIIoHe}lrbI BenropoB IIanprI-

ir{eHHoCTI4 uOJIfl Id TOHa, J3rrqucnulta IIOTepI4 rlepea AI{OyJISBO TSUIO:

(E'j) : + : E'j cos (fi) : F,i(n1n2* l,tr* ffi1m2),

rAe I?1, lr, fi?, rr ft2'

E,
trr : 0, lr: i,

I4' CJIeAOBaTCJILHO ?

, ctl',' , orrl.' 
,

1., - 

-. 

ltlq - -'ll

lr, m2--- IranpaBJlrllottt.tl0 ItoctlIlYCr;t BCI{Topor E' tr j,

(1))

(10)

(10')

(t{)

i' -',1,;'l lo.li'i,.
63

l1pt,r olcv'rcrnrlll r{o}'Iilo1{ellrl,I I}AoJIl, H (E'l: 0)

!-: o.L", .
Og

C ;lpvroii cropouri, lra (8) crIeIIYer:

i,: E'i@?+ii).
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Izlcnnrotras raa (10') .01, ucuonraya (tt), troJryr{rrM r{BRecr11oe coorHorrreHr{c-
Me?r(Ay noa${uqueuraMr{ rpoBoflrrMocrr{:

oo,:or++ $2y

cosMecrgoe pertreHr{e ypannenufi [Btrrr{eHrr.s uefirpanr,uux aroMoB, soHoB ,r
OJreTtrpoHoB c yYeroM near,runoft BflBr(ocTtr arux qacrnq tro3BofiuJro l{aynrau-
ry [L4l noryqzrb Bbrpa]r(eurr.fl AJrfl ror(a (cu. (24) n tt4l):

kl;^ r-kk,)k.krt",'[i' " ti i--]-:' ll i + (l - 2pl ) ljII I

- i t, - I - z',t'@ - nj v p - rilr:r;{rrriHt rrt -
- (F - /)lvpl{l}

15. Holruonegrr,r HarrptrTr{efiEocrr{ oJrenrplrqecltoro rroilfl rr lrJ]orrro.Tr,r
rorta. Bteursee noJre f1" ralparneuo rrapa.TrJrerbno ocr{ z

3gecr
k : (ti,rr)-t, kt : (rol"l)-r, k": (<tur")-t;

cpeAlree BpeMfl Me?r(Ay croJrnHoBeHnflMtr oJreHrpoHa c r4or{aMr{, ti - cpeflHee"
BpeMfl Me,fi[y cToJIItHOBeHTrfrMl,d rltog.a c uefirpanrHblMtr aToMaMu r[ re _ gJleft_.
rpoua c nefirpanrusrMtr aroMaMtr;

pa

Qo* pii_p" '
t- Pat - p;+h +pe'

k
ect, li.;i 4

(1 il)r

(14)

IlOJI\ItjJIIl '

(15)

:

F:

JJpc*c6pc.trfl n 
'rl.B,ourrrr 

(L3) v/ r,r ]raBpornar{ or}rocr,rrc"rrr,,o j,,

j =- ooII'- a", tjltl -t- z, [[jll] Hl,
1 i{0

_ 4* k" f,"€eo: m=kki+ We 
--E- ;

ki + k" r- zpr
' kk" I kki fkrlt. H

I t,.2
a'2 : 

1t1, 

" 
4 1r1r, ' 1r; 1t, X!
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Xlogcraalnfl B rpaByro uacm (15) BErpa)fieHrre AJm roxa (8), nonyunru:.

i - ,, r!,* r"= 
i^ .$ln"rn',1 * ln"e- (1 -- 2pF) o2H - ;fq]ri+u kk"4kleothi' 

r FzH -r .r

+ L(t -?PF)orH -1,ua4orjE"r}. (16)

Cpannuoar noe{{rqreurbr rrprr o[trHafioBblx fioMtroHetrrax rratrp.fl]fieHHo-
.crrr aJrenrprlrqecHoro troJrfl 'B (16) u r (B), uony:rrrvr:

(ki+ ke)ln"-(t -2$t')Hc2- -trd +
el 

- kke+ kki+ kike

ki+ke l,o?: kkiq;t\'1$ -2PF) Ho'-

H (Fz + kke -y- kki * kike)z+(ki + k"), '

n"e (ki * k")z

(17)

(18)
1,.2 I l

Iti + ke
rl

I

),r '

Paapeurax orHocl{Te,lbHo 01 tr{ oqr tIoJIyrII{M o}toHrI&TeJI}rIroi

ne€ (kke + kki * kik" +. Fz) (ku + he:)
v1 

- (1e)

(20)
(F2 + kke+ kki+ kike)

14, tsoc[o;]rL3ouaHrrtr.rcr, (12),

fle€
AS: -E

ki+ he

Itz t hh"* klri+ kike

oo:
h"a |ri.-i ke

H khe-f khi+ kike

3ru uerrrpe xoa{Suqneura orrpeAeJrflrcT trpoBoAr{r\{ocrb rracruquo rroHI,IBI4-

'pOBaIIHOIO I&88. o s -.IIpOBOAI4MOCTb 
ra3a BIOJIb MaIHIITHOTO IIOJLfl, o 1 -

[eprreuArrnyJrflpno rroJrro, Ho B rrJrocfiocrl{, coAepxaulefi Ber(ropbl H u E' n
,O2 

- I]POBOAI{MOCTb TOXA XOTTTTA B HAIIPABJIEIII{I4, IIEPIIEHAI,IRYJI,'IPHOI\I IIJIO'

cr(ocrrr (E', H); oB - a+{emrr.rBHa.f, rrpoBoArrMocm, o6yc.nonJll{Barorqar A}r(oy-
JreBbr troreprr nprr Eil: 0.lla Sopmyru (21) cJregyer, qro, ecJrl{ ra3 rloJlllo-
.crbro r{oHr{Bonan (F :0), ro 03 :60. ,{,ouoruureJrbuble rroreprr rona BoBrIrl-

ftaror BCJIeACTBT{e coyAapenufi Bapfl)r{eurrbrxrracrnl{ c nefitpa.nr,nbrtvlr{ arorfaMr{.

Br,rpaxtenue (21) couua4aer, HaH rr cJIeAoBaJIo o)flr'IAarrl c relr' 'rro 6r,rno

'rroJryrreHo ltaynr,rrrrolr lt4l.
Terepr, rpoIrBBeAeM pacqer atux xoa{$rqr{eHroB AJIfl xpoMoc{epu.

.(nn onpe4eJreHl{fl trpoBoAilMocrr{ I{a paBrtrqHblx Br,Icorax xpotuoc{epsr
'rrpr4MeM rroJryaMtrrrp[irecnyru MoAeJ]b xporuoc{eprr, BbrqtrrcleHlryro n pa6ore [17]'
Touxyro crpyxrypy xporaocrpepsr MLr trona rre paccMarprrBaeM' B ra6n' 4 upeg-
.CraBJreHbr HoHqellrpaqtrra: r{oHoB na (cron6eq 3), ueiirpanbHblx aroMoB BoAopo-

Aa, reJrrr.rr u o6ulee quclo ueftrpantnrrx aroMoB (cron6qtr 4, 5, 6). R cron6-

qax 7 ra B 4anrr cpeArrtre MoJrexyJrflpnrre Bcca EoHoB pi u nefrr'panrHr,lx aroMoB

v". l\nn h:L3000 n h:20000 nu Aallllbre B3.arbl ua pa6otm [tB]. ,[nr
5000 ra 6000 r,r uoHlla.fl reMlleparypa HaMZ norryqena ltHrepnorflIlureft. 3ra
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TeMlleparypa Heof{oJrr,Ho Bbrme, qeM B [17]. fira Br,rrrr{cre}rr4.fl k, ki w ku mrr
BocrroJrbgyeMo.E {opMyiraMrl (31) a (32) r4B pa6orr,r tl4l . ErlrSexrrBHoe ceqeure
upr{ coy[apeHtrflx 3ap.E]fieHHbrx qacrr4r{ onpe,qeJrflJrocr uo {opnayJre, nprrBeAeH-
rroft s pa6ore [19]:

o,":##rn[r + (ffi,\') (23)

Tl5.,rrrr(u 1r

h,1inL 'lIIe tti I -'?lrog,
Ipallycr,r

0

250

500

750

r 000
i 500
2000
3000
4000

5000
6000

{0 000
13 000
22 000

4600

4800

4950

51 00
1300
,560()

5Bir0

ti00t)
ri100

0800

7500
20 000

i05
106

7,2.7912
2, 8 . 1otr
9,0. 1010

6 ,2 . 1010

5,3. t0ro
3,2.I010
2 ,5.70t0
1 ,6.1010
1,0.19t0
6,3. 10e

4,0.10s
2,0.10e

100

3,0. 108

7,9. I 015

i ,6.16r;
:1 ,1.'1014
7 ,9. 1 013

2,0.101s
2,0. i 012

2,,'r.]011
13,6.'tgrrr

1,0.lgttr
2,0. 10e

4,0.108

1 ,0. I 015

3,2. i6tr
6 ,2. lota
1,0.i013
4,0.1012
4,0.1011
5,1.10r0
1,1.11rr0
1r,0'10$
j ,7.i 0')

8,8.108
4 ,0.108
2,0. i08
6,0. l0?

9,5.1015
1 ,9 ' 19ts

3,7.1014
9,5.1013
2 ,11 ' lQrs

2 ,1 . '1gtz

;1 , 
(i. 1011

4 ,7 .10tt)

1 ,4 .1010

3,7. 100

1,3.J0e
4 ,0.108
2,0.10s
6,0.10?

33

26

19

1l
J

1,5
1

1

I
I
I
I
I
1

1,5
,l 

,5
J,5
1,5
i,5
1,5
1,5
1,7
1,9
2,4
3,0
1l r0
4,0
4,0

13 repxuefi xpouocrlepe, lian cJre^yer r,ra ra6l. 1t, npeo6raTlarouluur,r uelir-
'I)rlJrbrrr,rtrll arox[a]IlLTBJIflIOTCfT aro]fLr teJltrfl, a B rrl{}r{rrei.i xpouoc$epe _
.itro[,rr,r BoAopoAa. floarouy [prl onpeAeJrerrr.rr,r Berruquu ocfdtenrunur,rx ceqenufi
)rlplrrolro yAapa eJreHrpolra c neiirpa.nr,Ilr{alli &To}r&nrrr r{Lr AoJtir{rrbr 6parr, 4.na
nepxueii xpouocdrcprr a(rtfeHrunurre ceareHr,rg ltrra I{e, a AJr.fl Hr,r?r{rreii - 4rr H.

3rf$entunnl{e ceqeHl,lfl uer-'rtpa,nsnr,rx aroxro]J n{or.yir. 6uru ynepenno uapf-
J[o]rbr l'orrbno Ar.s uepxnei,i rracrrr xporrocSepLI (g.un 7']9000') [20]. flonusre
'coqellll.fl coyAapeHl,lfi aroMoB He nan tfynHqua r.rorrrroll Terrucpary]l[r IIpeAcraB-
'iI(iHI;r IIa cfr'rr, 16 (rrr,rxtuan npunan). Sxcueplrueurairbrrbre Aarlrrrre o rroJrHrix
lrrllr[enrnurlrrx cerIeIIIlIflx aro]IapHoro Bo/(opoAa c DJreltrllorlolr orcyrcrBvror.

Mr,r npnl'tell /(,Ilfl IlIIH{Ireit xnolrocrpepr,r ue;ur.urr{1r pa/(rryca croJrnFroBerrr{rr
rrcrritT panr,riolo &roi\ril c DJTe nrporrolr, rl]rrrHrrryro Itay;rrrlrrou lt4l -" r :
,..2 .{0-s c",tt, Ha r[ur. 16 r,rrrrepfloJrurpoBarrrra.E o6;rac.rr, c nclzBspsrrlroi'r Benrr.ru-

trot:i eOc[entI,IBIIoto ceqelrl{-fl rrpel(craBJrerra [yrrrrrrrl]orr. B aroi,i o6nacrr{ BoB-
\lo?Hrra orutr6xa B onpeAeJrcnlrr,r or!(tcxu,I]lHoro cearcrjr,ri{ ria [oprrAorr.

Ii[c .rry'1ug o6cror,tr AeJ]o c ncJrr.rrrrlrra]{rI ar!drerir:uorrr,rx co.rerrr,tt-.I croJr1111o-
tltlrir'tii IIoIIoB c net"t'rpa,tE,IrLIr:rrt arolra-['rr,r, 13 o6racrlr rru;rirrcii xpouoct!epr,r
(0</r<250 nar,) rpeo6taAaror croJrr\rrroBerrrrfl lrorroB Si, Mg, l-e, Al , Na, Ca
c arorIaMI{ I}oAopoAa.I-[a116o.rree o6rursnrtl,ln rrts r.rrrx flr]JtrrIorcfi rtour,r Si, Ifo
rr Mg. B o6lracrrl L000{lL{2000 nu o6rqee oeqeulrc orpel{cJrrrercrr croirrg{oBe-
rilrrr{r,r Ht-rH.n n nepxrreli o6"tactrr xpouocr[epr,r spu lt]10 000 ]rrr,r ocrroRr;frtr
JioJrL, rlrparcT croJlltlloBenntr rrpororrou c rrer,irpa.rrl,Hl,rtrrr aro1ratrrl He. Tlauecr-
.rro ac[dlcrtt]'IllHoc cerlelllte roJrbrio l(Jrrr croJrr{rroBerrlrr-r upotona c He t211,
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Our. 16. SasucuMocrr, BeJrlrqtrrrrrr arlrlexrnnuoro cerleur{fi cl'oJln-
rronenui gapfirfieEHhrx aracT[q c uefirpanrnuun arotlaMrr

or rouuofi reMrreparypr,r r xporr.roc{epe

II!I}I{EflE r{prrBarl - trirfl croJlHHoBeuuit arerrrpoHon c ueiirpaarauMrr aro-
I\{aM}ri BepxlrflE r{prlBafl - AJ]E croJIHHoBeHIIr"I I{oHoB c rrefirpanrnrrrrru

ATOMAMII

floatouy uprrHtrNraeM B Hr{}r{Heft qacrr{ xpo,,aoc$eprr paArryc oroJIItI-IoBeIIltfl'

rlorra c arot\{oNr corJracEo 174), r : 7,5 .10-B c"u,t a Flfr nepxueft xpol{oc(lepl,r
aS$enrunnoe cerreHne croJrnuoBeHr{r rrpororra c reJrr{eM (crr. {ur. 16_. culour-
Ha.fl rracrb xpranofi) . tr4nr:epuonaqrroHrryrc aracrr, nprrljor?, rAe oulu6Ka B OrIpC-

I{eJreHnrlt BeruquHbr cerreHrrfr BosMo}fiHa Aa?rie Ha IleJrr'rfr nopflAolt, Mbr o6o3Ha-

1?2



Ta6,ruua 5

ar Ii, c"\Lfcet; \1, c.\L/cei; 8 r !"o,

6,8.ltt-tr
4 ,6.i0-1e
2,0.10-1e
1 ,5. 10-12

!),11 . {11-rs

2,7 .10-13

2, B . 16-ra

8,5. 1o-r;
4,6. 10-15

2,{).111 u
2,1.70-t5
2,7 .10-1;
2,4.10-t1
4,8.10 r,'

t ,6. 10-10

4,4.10"1t
1,5.10-rt
5, (.t. 10 -12

I ,0. 16-tz
1,2.70-14
1,,5.10-ro
r ,7 .10-1?

7,6.10*18
3,8.i0-18
2,7 . l()-18
) ).'l(t 18

1r,0. 10-r$
5, t .10 -r'r

4,5. 10-tt'
4 ,3. t0-10
t ,1 ' t0-to
2,0.10-i1
2,0. 10-1!
2,7 .1.0-13

2,9. t0-1,1

8,5.10-ts
4 ,6.i0-r5
2,9. 10-15

2,8. 10-15

2,7 .70-15
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4,8. 16-r r
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5,0.105
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3,2.106
I,7.106
2,6.107
4,8.701
6,9.107
8,9. t0?
[),9. 10?

3,6.10?
5,2. 100

I ,/t. 10i

6,lj. 10?

1 ,3.100
1,7.101)
I,7.rle
1. ,7 .L1s

6,2.10c
i,6'lgto
2 ,1. . l1to
l),8.16t0
5,9. 1010

5,8. 1010

3,2.10'
I,0.100
7,2.708

rra,rur rrYrl{Tr,rpo}r. B nepxueii xpo,r,roc$epe Mr,r He rlpr{Hr,rA{aer\r rio Rrrr.rMaHrre

coyAaperurc fie*-rHe r cr{Jry rraJroro coAep}r{aHr.r.rr Her.
llesy.ur,tallt ur,r.rucneuuii rto0(l6r4r{r,rerrroB npoBoAr,rnrocrr,r c rrpnr{rrrr]rlut

arirr[errlrrnnr,rArr{ cerreFrr,rflr{r{ coyAapeHrrii npcACraBJreHLr p ra6.rr. 5 (cror6qu
7--10). [Ia {r,rr. 17 npnue4euo rr3x,reHerrr{g o1 c Brilcoror.i n xporroc{epe.

Lg q,ed cGsE /1, 3C

Onr. 17. Iulaueseurae os c Brrcoroft r xpouocsepe rr fipr.rg.sroe
pacfipeAeJrerrI,Ie MaIEIITHOrO IIO Jr g

ftalt rttt BI4AI4I\[, n xpouocsepe Har46oJrbu]arr BeJrrrq[]rfl o3r olBercrBe]rr.ral
3a Brrrl{cJrerrr{e [fltoyJreBa rerrJra, r,rtreer Mecro B rrnirrneft xpouocsepe (npu
h - 0, o,,:. 4,$'10-to). Ha yponue 3000--5000 n.tc ee Berrhqrua vueuburaercrr
n 105 pae, tJ To BpeNIfl I{aI( npoBo[rlxIocrl] BAoJrrr ]rarHr4Trroro ror,q BoBpacr&cr



ru 102 paa. Tanrur oSpaat-m, u o6nacru ubrcor rp.uonxy.nor upu 2000<- /l {
<1;1000 li.ru, co3Aalorcn 6;taroupnflrlrr,rc )rc"rrourr.flAJrrr rrarpeua qacrurrFro rroHr.l-

Borlaullolo raaa Ba cqer norepb rr,r Alr{oyJleBo rerrJro. Ilplr arou cro.rrnr.roB0-

Illrtl ItoHoIl c Hertrpanr,nl{nll,I aTollar\rrr Ir r,lo}IoB c aJreItTpoHa}rI,I ]{rparol'Iltr)lrrrcp-
IIo oAI,lIIaItoB)'I0 poJIb n npeo6paaolraIIrIrI 9Jrel{Tpotfarl{l,rrrroti aHCptr,rrl B .renJro.

ttvro. ]:)o.nt (troJlliHolleHlttii RletrrpoHon c HelirpaJrr,Irblr,lrr aroual\rr,I B Irilullr)rie
IIe:rIIa rIUTeJII-t{a.

cne4yet oTlteTI{TL, rrlo lrbltlllcJleHHI)Io IlaI{tI Be.t1l,IlI}lHLI /urfl ot, 3o I,t s.r

.Jrrar]r,ir0,ilbllo oTJ]Urtaror(:rr or rlrrrqt.tcJreilil6Ix n pa6o,re 1221, 6ea yqeTa IlpficyT-
cTljl4rr .ll xllo,rrocrlcpc troiiTpa.rltuoro IIc c rrrcrroJrr,BoBarr],rc\,r ilreriL\0 rounr,Ix (toi.l-
MyJr AJII xoetprlnqnellra rllloBoAurlocrl,r . f [la nr,tcor, rl[c Bo3Hrlriarcr t!.rronny.nr,r,
1iz;_-,hki +hk,, -l ki A, , noerorry:

(24)

T. e. o6llarHo nlloflopl{Idoltarlb}Ia HBalpary Harrpfl}rteFrrrocrrr MarFrr4THoro rroJr.fi,.

B Hrrnneii: xporrroc$epe Fz < kkt * kk" + ki k" u oB He BaBrircrrr or BeJrr4-
qu:r,:'l,. H: ca : oo. Viuenr,uresrae 03 R o6fiacrrd xpouoc$epsr BbrBBaHo croJrn-
r{oBeHr4flM}r nporoHoB c ner,irpalrnbuvrr4 arorlraMtr BoAopoA,a trr teilufl., a rar{}He
cToJIItHOBeHIIflMI{ trpOTOHOB C SJIeI{rpOHar{r{, HaH 3TO rvro}r{Ho Br4AerE rrprl cpaB-
Eerrrar.r Berr,rrrr{H k, ki nke, nptrBetreHHrJx B Ta6il. 5 (cton6qu 3,4,5).

s 4. HAIPEB XPOMOCOEpT,I MAIHu'rH()-frrApoAIIHAMItrIECf(flMlt
BO,THAMII

Ii alpen xp,otrl oc(rcpr,t uarrrl4Trro-r'IritpoAr{HaMrrrrecnrarvra Bo.rrHa]jr,l o6cyrxp,ar*
cfl Bo 1\{Holr.{x pa6orax 116, 23, 24 w gp.] . Marrrnruo-rr4ApoAr,rHa\,ruarecxue
BoJIHrI flBlttrto'rcfr rel\{ fipoqeccox,r, noTopr,rrt uoxte'r trepelroc]4Tl 6ottru<le no-
JIIIqeCTtsO DIIeplr{II Ha BHaql4TeJILHLIe paCCTOtr1r.,!lfl. ]I MO]ReT IIepeEeCTpr SHeprum.
uo4{oroc$ep}rbrx rr $oroc{epnnrx cJroeB n xpouoc{epy u HopoHy. I4 ecrecr-
RelIHo Ayl\{arD, aITo rerlJroBoli a{{enT B o6racT.flx, cBflBar-rHblx c JroHaJrbr,rr,INrI,I

NIarlIr{TFIbItrtLr rIoJrfl}rtr{, rloEter 6r,rtr nrranaH rIourotrIeHrIeM I\rarHr{THo-rrrApo..
q[HaMusecHI.Ix BoJrrr. B uounaosalr]Iofi c]Hrri\{aeN{ofi cpeAe BoBHrlr(ar0T areTrJpg

rurla BoJrH [25], oUuaxo BAecb r{br paccr{orpr{}r o6brnuoBeHrrbre (O) lr neo6rrx-
HoBeHHBre BoJrrrbr (E), no4o6ubre BoJrHaM Arr{neua AJr.rr Hecx{r{uaeuor,1 lxr,r4-
HOCTII.

Cosr,recruoe pemeHtre ypanneunr,i Maxcsenna r{ rtrI,po/IrruaMr4rrecr{oro }.paB-
EeHI4fl ,qJrf cJla6oro BoBMyuIeHI{rI B cx{u,rraevropl aHtr3orporrFroii cpe4c rrocJro

r{cr{JrloqeHlifl r{oMrrorrenT cnopocr14 cpeAbr Aaror cJreAyloque ypaBrrenan (c.unarrna-
rou[r,re r{oMrrorrenlr,r r4HAyr{rrpoBaHr.roro rroJrfl r4 napaMerpbr BoJrrrbr ([25], ypan-
uerrr4rr (L1,) (I2)):

{r,., t00tu2 - ieovz k,|+#ff#y l\H-+ 
j. 

s.'z Qkz H,,: s, (zb

(r, *, 0., - d eoVz cosz *k ) H, - + kzH * :g. (26)

n ltno,
SACcb eo : jir , o - 

qacrora BoaMyrrlelrzfl, 'l - yroJr Melr(Ay HarrpaB.rre-

rtufllutt paclpocrpanerr.r{ noaNryqeHr{r{ u ocbro z, B[oJrE, xoropoft HarrpaBJre-

1

''r - Ir2 '

17,1



TAE

uo rlcBo3r{yilieHl{oe }{arrlrl'i'rroc roJre }Iarrp.fl}r{enllocrr{ Ho. [] - criollocrrr rJrry-

fiouoli r]oJrr{br, 7 - cropoc'r'r Am,{uerra. Itari rnguo uB ra6r. 5 (clol6rqlr
'11 t 12), s caMol,i rrr,rxrrcli o6nacT'r xporroc$epu (0--(/z.<--.250 ruar) crropoclr,,
rlR)/r{ouofi BoJIHLI rpeBocxo[r,rr cl{opocrr, BorrHr,I A"rrr,rlinenzr .[r Ilarcrr Ir nr]rcp-

rrarc 1000 nr,t, ...a- h..:-.1OOO0 nar, Blrarrr,rreJrbrro :r{eHr,rrle ee. 'fair ,,0,, f - /,
'r'o n Droii o6racrn (25) n (26) garor ypaBrrerrr4e /{r{crcporrr:

ff- v'5'1 
','

,\",, I .''#*[*# (; 
',)'"o.,..p.]''.

u rroar!{ilqr.rcur rrorJrorl(orulrt{ BoJIrr

L-',,r - E;;lrJ;i
f,t,{,larrol t, .l 0crl, ', =Lur. 

t0-2,' e6o,11'

'lloerol{Y 
sinz u -,- sirr2 d;D",-, t--, -i' 

2

,[,nx oonrlrr (O),S: cosrf n BorrHbI (B) ^S:1.
Beflr.r'rnua BrraMeHareJrrr ypaBHeHrra (29) AJrfl xoa{Slulaeura [orJrorrle-

Hrrrr AaHa n cto.n6qe t3 ta6n. 5.

I{an nuguo ua {opuynrr (21), Hoa$$trqr4eHr rrpoBonr4Moorr{, onpe4eJrflro-
n1ufi uorepu qepeB A)r{oyJreBo rerrJro, r,rMeer cJre[yrouyrc BaBrrcr{Mocrrr or
MAUII,ITHOIO I1OJI,fl:

d

"t - J1.z pz :, 6,

rAc BHaqeHrlrr Berr4crrrH a rr c o.u.earltur,r r4l] $opuynrr (2{).
,(na uonuocrr,ro r{oHr4BoBaHHoro rasa (F : 0) os He BaBr,rcET or rrora -f1.,.

Ho rrpr'r lrafluarr{fi gairto cla6orl xouqenrparlnu ncfirpanrr.rux arolror (onr,r
r{e ilonBeprarorc.fl geficl'nraro Matr{r{THbrx 14 aJrexrpr,rirecxtrrx cr4Jr, 6narog,apa.
coyAapeIrI4rIM c saptrfficrlHr,iMrr uactuqauu) Ilpotrcxo[rltT rrepexoli 0Heprrar,t

MaIHI{rHo-rI{Epo[r{I{aMI{.Iecnoft BoJrHbI B A}I{oy.neBo TelJro. flpono4uruocTr, oB

BrragaJre cna6o gantrcr4T or fr, a aarelr c rroBblrtreHlrelr r{oHqeHrpaqrar,r neri-
TpaJrr,Hbrx aToMoB, HorAa

H2 F2 )> c, (30)

y6unaer o6paruo flpoflopqtroHaJrr,]Io Harrpfl]fleHHocrtr Brrerlluero Marg7r]ior-o.
TIOJI.'T

ToB= Hz'

lloeroruy roa${raqraeur norJrorueHr4.s rtrApoAuHaMaqecxrx nonu (2g) 6yger y6rr-
Barr, nptr uonnofi uoHr{sarlrrrl o6paruo [ponopquoHaJrBrro ,F13, a upu HaJrrlqtrr{
Tartoro noJrr4qecrBa neftrpanrnsrx qacrl4q, rrro trMeer Mecro nepareucrno (80),.
6yger y6unarr o6parno [poropquoganrso fl. 13 npouemyrorrHoM cJryrrae.
lb1 y6uaaer c yBerr{qenaeu H cna6ee, qeu .I1s. Tanulr o6paaolr, B xpoMo-

175
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(28)

(2e)



rlo

c+epe rorJrorqerlrre BCerAa y6r,rBaer c BoapacraurreM nori.tr 6r,rcrpee, ,relr lr-1
(cu. [29]). Dro Mo]I{er Br,I3Barl y}Ierrbflrerrr,re BBrAeJreHrrr{ Aa{oyJreua rerrJra B

o6racTflr crrJrLuoro rroJrfl rr Br,raBnrr, rloreMrrcrrr{e n rfaxere ]r [raA yqacrna-
]{I'1 CI,III]THBIX JIOITAJIbIIbIX UOrrEft II I{AA COJI}IEIIIIbIIII{ trflTI,IAMT{.

f,[la Iiollmecrnenuor,i oqer]HI{ noreplr arreprr{r.r r{ar}rr{Trro-r.r4ApoAt,rr]aMlarre-
(:ItI{III'I BoJtIIilN{I{ rloACtItrTaeM A}r{oyJreBbt noreltr{. flpeue6perarr qJrerrolr cr\[erqe-
rlrrtI ri IroRopaqLIBafI crlcTeMy I{OOpAr{rlaT TaH, ulo6u

iu: i, : o,

llnl-(r{ilI, rITo roli 6y4et 3aBrlcerb or I4BxIerJCIlI{r{ rIo Br,Icore Halpri}ItcIrHocrl4
i\tal'FrrrrHol.o ro,rlr{, ctsr{Barr]roro c nolHofi, cJreAyroqr.{rr o6paeon:

_. c Alltt
/1,-----_--,

41t d.

H'r: H o rtz -! ictt 
,

l' norlucncur,ri,i iroaS{ilrquer.rr norJrorqclrra.
Otoro;qa

I ;ll'uha-i':1;(c'i ,i ') .

'l'arir'tu o6pasonr, cpeAuce Ito.rulrrec.,r'Bo ,ieruroroii Drrcl)f r.rrr r] 'L c.rr,r, Bl,rAe,rrflro-
il(cccrr 3& llopr{ol{, l)aBHo:

w-*:*r'o ffit-#, (31)

V6sIsau[e .flpnocrl{ noJrbl{eBoro {rnoxxyna B r{eHrpaJrrrsoit qacrra orpeAeJrfler-
ctr B ypaBHeuuu (31) [ocJreAHr{M MHo}nrrreJreM. Ha {rar. tt NrEr BEAr{M, qro
.y6srnanue ,rpmocrr{ r( rleurpy {noxxyna B orAeJrbghrx noJrbueBbrx (uoxxy-
.,rrax lraqr{Haerc.fl B cpeAHeM c H'o{70 ec.

flporane4eu oqeHxy Ber[qr,rHbl rratrp.ErfienHocur \,rar,Lr?Horo noJrff, r{oro-
Iloe nepeHocnrcrr Marur{THo-rrrApoAr,rHaMrlr{ecnoft nonnoft .

Ecru npoqecc HarpeBa xpouoc{eprr BbrBBaH rrorJrorrlerir{oM arrtx BoJrrr, To

B rolr'cilyqae, HorAa H' 1Ho, gur[{epenrlraaJrrHbre ypaBucHr{rr uarnrarnol,l
,rl,rApoAuHaMrllHr[ AeJrarorcs nunefinsrMr{ r{ rrMeer Mecro Br,rpair{eHze (29) [,na
n o a{tpraqlreura rrorJrorqeulrfl .

B cny.rae, ecnv" H') fl0, ypaB,elrrrfl AeJlarorcfl senu,crtrlrrrur. Dru ypan-
HeHU.s ilprr HoHeqHori uponoArzMocrrr He peltreHr,r. Morngo [peAloJratarr,, qro
B TOM Cryqae, HorAa rrorre Bo3MyrrleHrrfi H'. a]P'a'4nrenr,uo 60nrure HeBo3-
MyrrlellHofo troiln Ho, BoJrHEr He fIO.flBJr.trrOTCfl Vr Ro3lvry[IeHr4e /{r{ccllllupyer.
l]oanumarorqrre npu aroM roHr{ rrpor4gBoAflr HarpeB {noxnyra. Bsrrs uonte.r,
erull o6rgcH.rleTcfl rrpfln[afl BaBrrcrrrrocrb r\[e[{[y flpnocrr,ro {noxHyla u r{alpfl-
ineHHocrr,ro rpvr rroJr.trx H',<30 ec (cw. snr. 5-B). G{anrsertruee pasBr4rrre
'reopur4 AoJl?r{Ho polnr{Tb eror noupoc.)

Oqeuum llop.EAoH BeilIrsuilbr Earrp.flEtelrrrocrrr ]rar]rrrrnoro floJrfi B ]rarurrr-
Ho-rl{ApoAl4uantu.recHofi BoJrue. By4eru cqlrTarr,, rrTo Ta[{, rAe ]4A,reeT trecro
nau6or.rtrua.fl flpnocrb B ItoJrbr{e trpr{ coorBercrnyrcrqeft BerHrrr{He rroJrfl, ypaB-
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HeHIIg i{eJIaIoTcfI IreJIlI}IetiHr,I}I[. ldm rf.uonxyJ]a, ItaH I{l,I B-I'IAII}{ r: ra6,n. 3,

CpeAHflfl BeIuqI,IHa II , rtptt xoropoi'r HacryllaeT n[aHCItMaJIbHoe sHaqe[IIIe

flpno0rr,r, paBlra 1,00 ec. floarolrS, rllrlrrell B cpeAllerl BeJrlrql{rry Hi - uatpn-
tsleHr{ocrl IIorIrI BoJIIIrI Ha ypocue tfotoc{epu, paurtoiir l00ec. Eclrr culltarr,
rrro rlexauugMor\{ cneqeHux {rortny;roR B Jrr{rrr,r}r I( Ca* .flBJlflercfl cJreltrpoHlrr,Ift

YAaP, a BepotrTllr,I}f, IIexalIlISIlorI cBetrcIlltfl BoAopoAEbrx {nonHy;ron * Bo3-

6yxr4enrre aroMoB Bo4opoAa aJrenrporrHr,rr{ yAaporlr co BToporo }Ia rperrre cocro-

flHr{e c [ocJreAyroqrrM rreper{BJryqeHuer{ [10], ro HyiI{Ho rlo4carrlrarb ry AotroJr-

Irl4TcJrlrryrc aneprrlrc, ItoTopa.s ueo6xoglrlra [JIfl rloB],rmeurr.fl rloullor,i reuue-

parypbr 4o 7500'. ,I{nr aroro I'eyneparypy xpouoc$epbl neo6xoAl{I{o IIoBbI-

crrrr, Ha 1500-3000', uro norpe6yer AonoJ1lrrrreJlbrloit ageprl{u 0,01--
0,02 epe/c"r,t3,

Itart rltqrro raa ra6.n.6, tartaa ctreprl,ln rrpll cpe4He,lr IIi :102 ac rtomer:

6rr1r, Br,rAeJreIra B peByJrLrare rrorJrox{errr,rfl N[arHr{THo-]'r{ApoAI{Haiurrqecr{zx

BoJII{ c rracr orar\,f rI co } 0, 1 oelt-'t .

Ta6ruqa 6

h, tirtt
o>:1 ceti-r

I 000
4 000

10 000
i3 000

2,5.1{\ t
1,3.10-1
6,1t.10 1

6,5.101

2 ,5. t0-3
I ,3. 10-3
6,4.10-s
6,5.10-1

2 ,5 .r0-5
1 ,3.10-5
6,4.10-5
6,5.10-a

8,5.i0-2
1 ,0 . t0-2
:i, i .10-1

2,8.10'

B,5.10-4
r,0.10-4
3,1 . 10-3
2,8

8,5.10-6
1 , 0. 10-6
3, 1 . 10-5

2,8.10-2

B o rrrr,r or rp aIr)rJIaqI,II,I lrp aH'r'Il{eoxu IIe rr or.Jr otqarorcrl.

Cpan nur ax R eJrL{rlr,rrrrI r{arr pfl}1{eH}Iocrr{ t[arrIr{T}I o-l'I4Ap oAI4tIa}rlrqec Hr.rx

BoJrr{, DbrxoA.rrulrrx u (uorinynbrrblX lrJrou{aAl{ax rI qepca lltrrllo, xrlr BIIAI{I\I,

rrTo orrclltrrfl BoJItr R Ir.trTrrax [OrITlrIra /{Ba nopflAlta 6onr,ruc 3I{epIr{I{ BOJII{

B,'tol(aJlf,lll,lx noJItrx.
Itart nlr4nu, B oSracrrr nrancrnryNra rloJlfl BoJrt{LI l4clrbrrbrilamr ltI,IHI{}IaJrb-

IIoe [or'JrotqeHpre. iloaToN{y DTrr o6.nacrn nroiliElo paccr[arprlBarb HaIt ((oHlra)),

TIEPEs HOTOPI,IE IIPOXOAfIT II IIOI]OJIY, IIOIITI{ I{E IICtrLITTiBA,fI trOIJIOTqCHII,fl B XPO-

r{ocdrepe, rlaI.HLIrIIO-IlIApoAI,IHarlrtqccHue BOJIIIrI, IIcCytrIIlc s ce6c oIpoMIIoe

noJrnarecTBo 0Heprull rrs noTltitotocrfepnrrx r,r {oroccleplllilX CJroeB.

Hecuorpn lra Bcro Barrarrqr,urocrs o6T,rrcrrerrrrfl I{alpcna duroltxynon u xpo-
llocdteptr [olJrorqe]rrrerr n{arHrrrrro-1'}rApo[rliranlrrqccnl'Ix l]oJrLi I'1 Ha coBIraAe]II{e

rtoJrbqeDoft crllyltryprJ cf.nonityloe c JronaJIbIrLIrIrI rloJrflN{r{ I[ rlonflxIr{ coJlHerr-

IIDIX IrfTerr, IIeo6xoAIlN{o yItaBaTL rla Te TllyArIoCTIr, ItoToprle CJIeAyeT rTpeoAo-

rrerrr AJrrr roro, 11106r,1 6r,rrr, yncpcrrr{ri}I, qro rrrlellHo 0Tor nlexaflrrBx{ olpeAe-

JIrreT lrarpen. flepoan TpyAIIOcTI) BaItJIIoqaeTc-E ll TOI\'I, tITo HaM CoBepIle[HO

Ee rraBecrer{ rracrorrrr,rft ctreltrp Boarryqe}Illii. Eclrr npeAtloilararb, qro B03-

Myrr{egrrfr BtTaBallLTryp6yneutlr;r}rrr ARrri+ieHr{fl}rrr B }IarIIlITrroN{ rroJre, To AJItr

Elrlnueit rr cpoAueft xporrocq)epbr l{crorrrrrrltonr DoBr{yuIeIILIfr I\{ot'yr 6srrr typ6y-
JreHTEbre BJIexIelITbI BlrcoltoqacToTr{oro cnelttpa [26 l, T. e. Te, ItoTopr,Ie

'12 uso. I{pLrMc(. ooccprar., roM xxl fil
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otrpeAeJr.flror pacurlpeul{e Jlr,rflrrii. Bonur,r, rropo]r(Aae]rbre rpaHyJrrrqlreli, ecrlr
qacrtrqHo rr rrof.rloqarorcr (c5,4a rro [prlHrrroir uarrrr ]\roAeJrr,r xporroctleprr), ro.
roJrr,Ho n nepxueli xporrocrfepe.

C.nenyroular rpyArlocrr, Bariflrosaerc-a B HeaHauur,r roqnori crpynryprr
xpomocrlepr,r rr pactrpeAeJIeHrIfl rroi-I.a c Bblcoroir uag o6nacrrrrrr JroxaJrrHbrx

o6paaoeauuli, uto orllaFrrlql,IBaer BoBuolr{Hocrb rosuoft oqenxr,r o{{exra na-
rpeBa. H atouy Heo6xoAI,IrIo 4o6anltrs, rITo oTcyTcrBI,Ie SIIaHLLTI BeJrlIqnH

er!rfentllnnr,rx ceqenr,ul npr{ co}/AapeHrrflx rroHoB Mg, Si, Fe u 4p. c aro}ralrr,r
uelirpanruoro IroAopoAa lre rroBno.Tlfler roqrro paccqrrrarr, xoarf{nqnenrLr trpo-
BoArmrocrr,r AJI;I cpeAueii rr urr;riueii xpouoc{epu. 3ro rfo]rier BnaqrrreJrr,Eo
II3[IeHIITr tsCe rrpOBeAeIrHLrC ]iOJIII.TCCTBeHITbIe OqeHI{II (eOalrOiriUa OUrr,r6Xa

Ira uoptrAolt nennurrur,r) . flanoueq, HaIi y]ta3brtsaJroc], Bbrrrre, y rrac rreT rroJrrroft

Teopnr{ n{arur'rrHo-rrrApoArrHarrrrrrecrirrx noslryrqenull. floarouy, ec,rrrr aror
Mexarrr.rsrr rr frprlHrrrrarr,, ro c pasyNrHoii ocTopoir{Hocrr,ro. MoryT cyqecrBo-
Barb I{ }r}rrle rrexaurrarrbr, nprrRol{rrrqrre n ocla6"nenrrro fl]Kocrr.r u o6.nacrra

Irar(crrlrarrr,Irbrx rrarlrr,rrHr,rx noreft [27, 28 lr \p.].
Tanrxc' [IaJro erqe IIcc.aeAoI]a]rr,I xapar{TeIII,Icrlrlrr{ rrocJreBcrrLrlrcrrr{l,rx t!;ron.-

nyJroB (nropori nIexarrllBrr IIx IloBrrrrltrroneurr.u), pacrrpocrpaHerrrre r{ BaBrrcr,r-

nrocrr, flpItocrlr or xoHtpursrllaqrlll Irarlrl,rrrroro rroJrrl, (Dr,rgr,t.rccrta'I ItaprrrHa
aoarrr,rnr.roncrrr,rrr aroro poqa (ulonriyroB [oB0"116110 .Ecrra r,r cJreAyer us reop].rrr
rnu.r-eS(renra, paBBllroii r\. E. Ceaepur,nt [9] A;r-fl o6r.scrrenn.a no3r{rrnr.roBe-

rrl{tr Bclrr,rlren. tr4ccne4oBal{Ile Iractrl]ocrpalre]Illrr tfponra flpxocrr.r Bcrrbrrrren,

rrpoBeAer{r.roe r pa6orc (29), rro-nugrr}io}ry, ynaabrBaer Ha ABrr?r{eFrrrc y4aprroft
noJrI{Lr, rr [poAoJr]i{eHr.re arrrx pa6or frB"rrrlercfl lrr-roroo6euqarcqrrxr.

Hco6xo,tlulro ocraHonlrrbc.fl rra rroBorr uexar{rr3xre rror.rlorrleHi,Iir rraI.IlrIT-
rrorr,rApoArrrrarllrrrecHlL\ Ilo"[rr, rlI]eAJro;{ie}rHo}r IIn;q4r.rnrroriorr t23 ] . Ito-
a$rlnqlreHr rIorJrotqeHII'I Bo.IIHITT, tior)/rJeuIIblii ]ItI, yrIlITl,IBaer BfIBnocrb,
IIEIBBaIIITyIo clro,lIItIIoBeIItIflrrrT IrorloB c rteiltpanr,nr,rtrrlf &Tor\t&r\tII, u IIlIeer
BlrI{:

rAe

, a2 tl4
trl : lt-fs (t + .4) '

'n: Pn

' Pi

0rot xoa{Sr{qlreuT fiorJrolr{eHrr.rl rrpeBocxoAlrr rro BeJrr4quue Hoac!{rrrluerrr
trorJronleHr{ n (29), u rrpoqeccrl rrorJro]rtreHrr.n rrpoxoAflr 6onee r{HrerrcrrBuo.
Oguano B rrcxol{r{brx ypaBr,reu[flx aBToporr 6nrna Aorry]qera HerorrHocrb.
B ypanueun, ,pu',*cocrannor.l cpe4rr oH yqurbrBaJr roJrEHo ypaBueHrrr{ ABr,rE(e-
flurr Ar-s r{or{oB, trprr[rfcaB geficrene Ha lrorrbr clrne [jH], oupe4e;raeuoft
rroJrHbrM ToRot[. ,{nr rpexcocraBHoro raea neo6xoArrMo peur{TB coBrrecrrro
c ypaBHeHrir.slru MarcseJrJra rpr,r ypaBHeHr{.E ABr.r}HeHrr.E; orAeJrr,Ho g,rx uefir-
PAJIbII6IX ATOIVIOB, AJIfl AJIEHTPOIIOB II IIOHOB, AJ],fI ITOTOPbIX CtrIJIbI,AEftCTNYTOqUE
Ha 3ap.fl)ileHllble qacTI{IIbI, O[peAeJ]flIOTC.fl COOTBeTCTBeHHO / ur.rrrp U /rro". .

flpr peurenlru nonuor,l cr{cre}tEr pealr;r6rr.rrroulnii xoa{$uqneur rrorJrorqeurrfl
He orJrraqaerca or (29).
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B aaHnro.reur.re Bhrpaffiaeu 6rarogapuocrr, A. E. Cenepnouy r C.7I. Io-
rraclony sa o6cyxtgearre BorrpocoB, BarpoHyrbrx B uacroruleft crarbe, a raxffie
A. A.-f . Iapyuony u A. E. Banxonorry sa o{opmnexr4e qacrrl na6rrogarenr-
HOrO IIaTepr4aJra.
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AItA.qEI,I14fl H.\IrIi CCCP

11 3llli cTtI fl It PLr Ir aiIioli ACTPOOMSI4AIECITOI{
ToM XXI, 1959 r.

OECEPBATOITI,II,I

ItOIITlrPbl IIIIIIItr'I D,, II"\TPI,IfJ
.?I IPAAI4EHT IWATI{I,ITIJOTO IlO,Tfl B COJIHETIt-]Ot,i IIfIT]rE

9. tl. Rct,ltcr,nocctt,rt,ii tr .13. 71. Ctrte.rtl ttoc

Teoperuuecnrft pacuer acrlr{rlerprrrr JIrIHrrr.r rrorrloilIerrlrfi Fe ).6173 A .i4ru cJryqafi rrar-
Etrrnoro lroJrrr, Meuarolqerocfl c rry6ranoft, [poBeAe]r Xy6aneron [2] . Aflfi cpaBrrrrreJrr,]ro
cra6oft Jrtrrurrrr,raroft ssugercr JnrHr,rE I'e ).6173 A, acrauuerprlfi onaaaJracL cJrr{rlxorr }ra-
noft gna r:oro, uto6rr ee Molr{Eo 6r,rno onpe4e.nnri, tfororpa(ptruecnr{. B ractorrqeft pa6ore
AJLa otrpeAeJreHr.Ifi rpaArrelrra lvrarfir{Trroro rroJrrr rro acl,rMr]rerpr,ri,r runuft uorrorlenua 6r,i;ra
BBETa Jlfirrr{rr Na Dr. Er,r.lII uoryueHbr ctreKTpr,r qeTbrpex rrEre]r B o6fiacrrr otoii nuullrr.
Cnenrpr,r cHI{MaJrI{cb c rroJrsporrArroft uaca4xoft, ctoruleir flepeA rqeJrbro cnenrporpai[a.
Vsurlrgafiucb pacceffinr,rft cBer r{ BaMLrBarrl4e, BbrBBaHIroe ApoE(anr{eM r.rao6pameuux.
Pacceggnr-rft cBer cocraBJrfilt ot 5 go 29o/"ot.ErrrerrclrBuocrr.r cfler{Tpa rI{THa. Salrrrsasre ona-
BaJrocb npene6perxurrrrrr[ Bo Bcex cJryqafix.

,(nn oupe,qereurrr acr.ININIerpI{r[ cpaBrrrrBaJrr{cb }rerr(Ay co6oii riourypbr c r{opornoBoJr-
uoroft r AJlr.IHrroBoJrlrosoft o-KoryrloueHTar\{fi r{Jr],i fioETyp lI ero sepHaJrluoe oro6pamenue
AJrtr fialr(Aoft rroJrocnfl B oTAeJlr,rrocTrr.

Teopetravecnne RonTypbr ,rrauult Na D, rrrvrrcrxnrrcb AJrfi lroAeJrlr narna t\Iuurapa.
,{ua uyunrero corJlacrlfl Teoperrflrec(oro n na6nro4aeMoro HorrrypoB nplrirrJrocb yBerflqr.rrr,
rrrlcJlo aroMoB Na r 4-25 paa rr BBecrr.r rr.rflorerr{qecnr,rr,i paccenaatoqlrfi c.nofi. Bce xte
TeOpeTUqeCRI{e RO]ITypbI OrIeI{rr IIJIOXO [peACTaBJIEIOT Ua6nrO4eirfiX. SrO, IIO-B1,rAr,rMO]Iy,

roBoprrr o roM, qro MoAerrb Mnmapa .EBJrfierca rreyAoBJierBopr,rreJrbuol"r.
Cparrlenue acr,rNINIerpr{lt Br,rqflcreHubrx r,r rra6nro4eunrrx r{orrTypoB AaJro BHaqenr,rfi

rpaArrerrra Marr{urfioro rroJrrr or 1,0 4o 1,8 ecf n;.t Attx paar{Erx rrq'reu.

THE PROFILE OF THE SODIUNI DI LINE AND TI{E GRADIENT O F TI]E [,IAC}.
NETICf iELDOFA SUNSPOT,by 8.tl. Baranoaslry and V. E..|tepanoa.- Tire asym-
meiry of the absorpLion line Fe ). 6173 A lor a magnetic field r,hich varies rvith depbh
was calculated theoretically by Hubenet [2] . For such a comparatively rveak line as ]'e
). 6173 A thu oty-rretryrvas found to be loo small for pholographic determination. In
Che present investigation the Na line D, nas chosen for the derivation of the gradient of
Lhe magnetic field irom Lhe asymmetry of absorption lines. SpecLra of four sunspots in
the region of this line were obiained. Thesc rvere taken nith a polaroid device placed be-
fore the slit of the spectrograph. Ligh[ scattering and deformal,ion causecl by the image
tremour were accounted for. Light scattering composed frorn 5 t"o 29l. of the intensiiy
of the sun spot spectrum. The deformation rvas found to be negligible in all cases.

For the determination of asymmetry either the profiles nith a short-x,ave and long-
'wave o components or the pro{ile and its negative image for each slicle separately rvere

compared.
The theoretical profiles of the Na line D, were calculaLed lor Nlichard's sunspot mo,

del. In order [hat there be better agreement bebween the t]reorebicai and observed pro-
files it .was necessary to increase the number of Na atoms 4-25 times and introduce a

hypothetical scattering layer. Nevertheless the theoretical proliles give a very bad repre-
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senl,ation of fhosc observecl. This cvidenl,ly poinbs to the facl []rab trIiciiard's model is
uusaLisfactory.

The cornparison oI Lhe asimmeLry of calculated and observed ploliles gave a value
oI ilre gradien! of the nagnelic field lrorn 1,0 to i,8 gaussf htn for tl're dillerent spots.

BIIDADIilrU

IIpu na"ulr.rr,rrl rpaA,r{elrra rtarnrlrrloro rroJrrl, rrarrllaBJleuuoro r rny6r, rrflTrra,

uer{Tpa,Trblrafl alilcTr, Ito}iTypa "rr106oii oN,retqerrHor.i Itoiirrolrerl:trrr Seer{arroBcltol'o
pacqeuJrelru.fl, o6pa3yroqaflcrr B 6oree B6rconr.rx ciro,flx iforoc{epr,r, cMeu{eHa

tr{errbrue, rrell ItP6L{bfI Itorrrypa, BcrcAcrnrrc sToro BoIJE}Inaer ac}rrrtreTllrr.fl noH-

tDi,Ir. t. 'Icoperi,ruecrir.rii riorrryp,rrrrurllr Na D, B rrrrr]re, nr,tqr.tcncutrlrli
B IIpeAIIOiIOifielrrr[ cyxlecTBo]larrI,1fl rpaAlrcrrTa r'raIErlT]roro [o"'rfl

Crr:totttItaR JrIrlIIrE - IioporxoBoJrIIotsafl o-HolI[oIIerITa, ]fytIIirI{pIIarr - IIJ-IIIuroBo".tHoBafi
o-Iiot{[oIrerrTa

Typa I{airii(o.iiua o*riolrrroHe}irrJ rrpoAoJrLHoxr,\rar'rrr'rrrrorr rroJrc, Bn4 noHrypa,
ll,\rerolr\ero Tariyrc acllnlrrcTpl,rro, rroltaBari rra 0r{r. 1.. !}1ccr, crrJrollrrafl JIII}rtIfl-
TeopeTl,rrrecrtnii riorrrvp o-Itoxllorrerrrr,Lrrrrrrrrrr Na I)r,r[,t.IIrcJre]rI{brfi [o rloAeJItI
l{nruapa [1 ] n upe4rroJrox(o]rr{ri rpa71rrer{ra rrarrrr'rrrrolo rro,]rfl, rrJ/rrrtrr{pHafi
rrrrrrrfl - SepIta"rrblroe oTo6pairielrrrc EToIo riolrltylla.

Buepnr,rc r0operrrrrecnlrfr llacller acrrrri\Ierlll,rl,I JII,rruut rrolJrou\o]rir.fl Ir cle]trpe
coJrrrerrrroro rr.Err{a 6r,r;r upone4eH X y6arrerorr[2].Oir olpeAeJltJr, rrro rrpr{ rpa-
[Ire]Ire n{arHl,rrHoro no;rs A11=-6 ,7ecf nn, acr.n{x,rerpr,r.fl Ir{rr}rrl Itc ).6173 croJrb rre-

Brraqr,rreJrrlra, rrro cc rp)rArro onpeAeJTr,rrl r,r3 rra6JrroAeur4ii n]lL{ c)rilIecrByron{eft
ToarllocT]l rI0ToAorl r[oTrilpacirr,r.rccHoii cpororrcTpr,Ur. OI(flar{o, cJICAyeT saueTrrTbT
rrro d)opNrylbr, rtoropT,rrrfl rroJrr,BoB&:rca Xy6aner R c]lor,rx pacarerax, oqer,rb rreco-
Irep[rer.rrrr,r, r.r rro3To]ry cro pe3yJrbTaTlil -flIlJr-flroTc-fl B0cL1\ra rpy6brrrr4. ]tpome
roro, nu6paHrra.fl r,rr.r Jlr.rHr,rfl t{Brrferc.fl cpe4rLorii Tro rrilrrcirclrBHocrr{ (ee qeurpa,ns-
]IA,fl OCTATOqIIAfl IIIiTE}ICI,IBI{OCTI, 

- 
0,5), R TO BI]E}Tfl HAI( ACIIIII{ETPII'I AOJI}IT}IA

rlporrBJrrrrr,c.n u 6orr,rueii crenenr,r )r crrJrr,HLrx Jrr{}rilil. floororr;. Ir }Iacroflrqefi
Da6oTe AJrrr ofipeAeJlcrrr,rfl r'paAl,Ierrra xratHurrroro rroJrfl rro aclrrlNrerpnr{ IIu-
rrr.rr'r rrorJrorqelrr,rflrrbr Rr,16panr,r JrrrFrrrro Na Dr).5895,93 (2.S,7, - 

2P,1").

Ma.rut:rtroe pacrqelJrerrlre Droir Jrr,lHrrlr !+!,r. c. orra rrrrcer I(Be ti-

II ABe o-IiOMrOHer{Tr,r, Ha ocHoBaHr,rrr .r'eopr4rT rros(b+r,r{uenTa florJroqer{I{fl
B o6parnolr odrr[enre 3eer,rana [p]r rrporranoJrbrloii opr{errrarlrrr r{arrrrrrr{oro
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nonrr [3] ]rbr Jretiio rrolJrrr 6u o6o6ultrrb RLIllailie]IIre noatlr[nqrre]rra rror'.rroqe-

rrrrr{ AJrrr TprrrrJreTHoro paculenJreHrr-fl rra aToT crlyqaii uerrrpex riorrloHeHT.

O4naito AJr.rr rrpocrorlr r\rLr orllaHlrqrrrrcf cuyr1ng11 [poAoJrb]roro rrarHrrrrroro
IIOJI'I, T, E. C,IYIIACII, I{O]'AAJIIIHI'I'INADT PACTTI,ENJIEHA IIA AI]C O-ROIIIOIIEHTI,I.

$ 1. HrE"iIIO,IlBlrIItI

Hourypr,r Jrrrrrrrrr Na Dr 6r,un uony.rcrrbr AJIrr rrerripcx rIflTelI (cu, ra6ur,Irly) .

Houepa r,p)rnn rrflrerr BB.rrrbr r.ra (CoJrHerrHr,rx AarrHbrx> [4]. Cnexrprr Irrrcrr
culri\{aJrrrcrr Ha Baruerrrrorr co,{rrearrrorr rc"rrccr{orre (BCT) Itprr,ucnoft acrpo+r'rlrrr-
.recHort o6cepnaropr{rr (onrrcaHrre cM. n t5]).,I{uamerp Co;ruqa Ha rqeJrlr creltr-
porpa{a paB}rflJrcr 320 ar,.u. (Do'rorpar}upoBaHrle rI}loIrBBoAI,IJroct s IV uo-
pflAr{e 4u$paxqitornoii peurerl(rr c 4rlcnepcrrcri 0,29 A/ tt.u,. flepe4 rleJrr,rt)

cner{Tporpac!a crawr.uacl) Iro.rr.flporlAlrafl lracaAlta, orrr{caIII{c xoropoii 4aIro
n [6] lt [7]. Tanrrrt o6paaolr, I{Jr.rI cJryrrafl rrlloAorlrrHoro rroJr.fl cncl{rp cocroflJr
r43 p.fl/Ia roJroclorr, n riax,t4oli r{3 rroropLrx 6rura ;,1114.11o)+ierla noporltoBo"[rroBaf
rrJrr,r I(Jrr,rrrrroBoJrrrorrafl o-noxrrorrorlra.,(na xaxgoiiceprllr crreltTpoB 6r,rnlr uo-
Jr5zrlgruo, cflIlxrltrr rtpan Co;rrrqa. 3'ro rloBBo.[rrJlo oqer{I4TL ]leJlr{.tltlry BaNIJBa-

Hutr. f{lrrr otr]leAeJTerrrrfl pacceflrrnoro cBera crrl,IlraJrc-fl cryrreHqarllit oc"tra6r,I-

Te.rrb B qeHTlle Co.rrrula r.r B opeoJre c oArrrrarroBoii u1e"nr,ro rr er{cnoarrr{lreli. Onpe-

AeJIeIllIe Ee,rlrlrlr{Irl,1 SarrLrBar{I{fl Il llacceflr{rrolo cBeTa IIeo6xoAr{llo AJLFI oqeHItLI

r(oJrlrrlecrca cRera or flo.rryrerrrl Lr rlro'roc{epbI, rrotraBrrrelo rra clcltrp rr.flTl{a.

Ta6".ru11a

a

z

J\i rpynnbl u
lara

J}'J
28.VIIL1957 r.

390
28.VIII.1957 r.

4ZO

1B.VIII.1957 r.

10.II.1958 r.

-tsEotso

I

PaEEyc I

HEpa l_,
IfITIIA IJ I* -

Eongx Ra I

rpa"c
Ioo* o": 

=I 
fr

I oor

0, 70

0 ,36

0, 34

0, 51

0,010

0,007

0,015

0,jlr+

0, 053

0,053

0,0072

0,017

0,272

0, 356

0, 150

0, 0595

0,195

0,149

0,048

0,286

1,0

7,4

1,0

1,9

L,42.I0-3

4,95. t0-2

5,74.L0-?

2,58. t0-?

3auunanlre Rr,rrrr4cJr.sJrocb \{eroi(oM, o[Lrcarrr4e r(oroporo [auo B [B] . Oruo-
llleHrre Irf Iqor HaxoAr,rflocb rryreNr SorouerpapoBaHtrfl crreHrpoB rrflreH rrep-

rreHAr4nyJr.flpHo nr{crepcr4rr cfiefirporpa{a B HerrpepbrBrro}r cneHrpe (agecr /n
u 16o, - lrrrrerrcr{BHocrb. fi3llyqeHl{fl cooTBeTcTBeHrro rrflTr.ra r {oroc{eprr
or(oJro rr.trTrra). HonuuecrBo cBera or rroJryrer{fl, rolaBlrrero BcJreAcrBtre Batvrbl-

BaHU.fi }ra cneHTIl rlfrrHa, ofiaSaJrocb rrpeHe6pemuMbll\{ IUI.fl BCex rIflTeII. Be-
ilaqlrua I un*ll n [aua B croJ]6qe 8 ra6nrqlr. Sgecs /ro", - r4lrreuctrBHocrr
trsJryqelrr{fl IroJryTerlrr, [orraBrrlero Ha crrer{Tp rrflTHa BcJrelcTBI4e SaMbrBar-rl{fl.

Paccesuusrli cBer yqurblBaJrc.fl cJregyroulr{M o6pasou. C nouourrro cutrN'rltoB

ocrra6ute[s B rlerrrpe Conuqa rr B opeoile ]raxo[[IJIacr, BcrlrtIuua I'po""f I"Eor,
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r'4e .1pacc n lrpor _- UIITOI{CIIBIIOCTb IIS.IyqeIlII[ COOTB0TCTBO]IEO paCCefl]I]lOfO
,cDera y r{pafl Cornqa u {oroc+opl,r B rlerrrPc Coruqa.

Couacr-ro [B] , rurcuctrBl'rocrb llaccc.sHrloro ctsera B r\eHrpe Couuqa npra-

ilrepHo B ABa paSa 6oJrbue, .1s14 Ira r{Ijaro. Cnegonarenr,no, Iio"" lI qo, :
: 2-l'po"" llibor, ri{e /pacc - lIllTeIICIIBIIocru, pacceflHl{oro CBeTa B I{eHrpe Conu'
qa. 13 ganlueiilxelr: rri,I [pl]Irl{x{ae}r, rrro lr ilro6oii roarne Atrcxa Connqa

Our. 2. Itontyp rtr.rtrlr Na D,

c-firrrllo 2,6-firfiuo1r; I-ilfl6irroIac,urri.i rionrypR$oroc$cDo, fI-rra0JrroAaeMr,rii
I{oIITyp B rIETue 6eB yrrera paccefiHEoro cBera, 1I1 - 

Eaoflro[aeuut riouryp B [rITHe nocJre
ytlera pacceErrrloto cBera, fY - reopcruvecxr'rii rron,yp B rrrrrrre, rrnrrcreilnrrit no r{oAeJrrr

Ilr,ruapa

Ipu""f Irpor:Ipn".il,por(aro or]Iouelrl{e cnpaDctrJrrItso B rl}lropBa"re 0< p<(0,85),
l[0 ./pacc r'r /,por- IIHTOIICLiBHOCT6 COOTB0TCTBOIIIIO paCCerIuHOrO CBeTa U r[OrO.
o{eprr B eroft Toqr(e. c noa{orrbro ReJrnqr{}r a"':IDaccl.lqorna":InlI6or
HaXOi[lIJIaCb BQJ]I{IIIIHa u1 : f po"" I .[ r,, : a'rlA" . BC;rn.rr.rrrSr c/.' ,a-" U 6h npIIBeAeHIJ
B Ta6r[ue. Ocraro.ruatr rrH.TelIcrlBrrocrb /'v crrerrrpa rrrtrrra, I,rcrpaB.]Je]Irrafr
Ba pacceaHHr,rfi crlcr, rraxoAr4racr, Barcrr 1ro creAyrorrqcl:i {ioprrry;rc:

',r- 
o, 

''u,r_, l_E_1
lAe 7'v 

- 
OCTaTOqUaTI I'IIITeIICIBIIOCTL CUeItTpa ILSTIIa, HeIICnpaBJICHIIatT Ba pac-

ceflIIIILIU CBeT, 7'v 
- 

oCTaTorIHafI I,{HTeI{cIIBHocTr, cncnTpa paCccEHIroIo cBeTa.
Courrertreulre KolrrypoB crlertrpa rrrrrrra r4 pacccrrFrr{oro cBera [porr,Bo[r{Jrocb
:Tro aTr,roc{epHEllf ]rr{}rr{trNI.

cuenrporpar{r\{br SorolvrerprrpoBaJrr{crr Ha nn,*posororrerpe M@-4. .[rr

r,
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Orr. 3. Ila6ruogaeruue r(orrypr,r rrnulr Na D. n uatre

a-fiflTrro1,6-taruO2,B-rrFl'IIJo3,a-uaruo4;clnOnrnanJI]IIIUE-I{OpoTfiOBOJIHoBaB
o-fi or{rloHelrra, nygHT!{prraE - ErrI{H}IoBOJrrrOBaE O-fi OM[OIreHTa

fy
. t,0

0,9

Qnr. 4. Ha6;rrogaervrrre (onrypDr JII{HIIE Na Dt a uatue

o- IIflTHO 1,6-ttflnao2, o-fiar*to 3, a-natno 4; cnnomnaa JIIIEI,IE-I(OHTyp qeHTpaJIb-

Eoit [orocHr, nyEllrlrprraE - SepfiaJrbrroe oroopaiHeEl4e HoHTypa qeHrparbHoft forocHrr

\



fioryqeHr,rfl qeHTpaJrbHoii -racrn noHT)rpa 6pa;rocr, yBeiluqer{r,rc 20: l, p,nn

troJryqeurr.fl npl{irbe:u r.r }renpepbrRHoro cle}irpa - l:7. I\rn rrrrreu 3 n 4

r{pr;rJrbrr oKaBaJrr,rcb BbrxoAflrqrlru Ba npeAeirr,r rrJraclr,rnnrr (n IV nopa4xe
crrer(Tpa rrJracrrrHr{a nepeHpbrnaer 40 A), rari rlTo }renpepr,rBr{r,rii cnenrp npo-
Becrlr He yAaJlocb. ,[nx outx crryqaeB ]relllepbrBrrblii cneHrp r{axoArrJrcrr rrprr-
6nr,rllrerrr-ro - AJrrr rtrrrr-ra 4 uo cHlnnHaM s I flop-flAne crrexTpa,4nn unrna 3

Henpepr;rBr,rbrii cremrp 6brr nilar rarir{}r o6paaor.r, .rro6nr rleHTpaJrrrrrarr ocraroq-
I{a.fl r4rrreI.Icr{IJHocrr, paBrrfIJIacL 0,10 (4rn /Ipyrrlx rflTer{ q0nrpaJrr,rra-fl ocraroq-
trarr urrrelrclrBHocrr, paBl{flJracrr r] cpeAHcl\r arofi ne.nr,r.rr,rue). Houeqrro, rrorrryp
IJIE rItITHa 3 .gnr.neT cn npr.r6lr'rrxen]rbr]r, oAIJat{o DTo r{e l{oJririrro crrJlr)}ro clta-
SaTbcrl rra onpeAeJlerrrii{ f paAr{er.rTa.

Ha {ur. 2 rrpegcran.reirbr rroJi}ye}rHbrc rar{r,r}r o6paaou norrr)rptr A.rra nrrreu
2 v 4, .(nr nart4oro rlflTrla {oronrerpupona,rrr{crr Tpr,r qerrrpa.rrbrrr,re rroJrocnr,r

(rgpo nnrna Balrl{Nlarto or 5 4o {2 norocon). B 4nyx nparlinlrx uo.rrocrritx noJrrrpo-
r;quoii onruroir 6rrna yur,r.rroiricria noporxoBoJrlroBafl o-Iiox{[orre]tla, n cpc4rreft
rroJrocxe - AJrr,rHrroBoJrr,roBa.fl, utn rrao6o1tor,. Itolryprr npaiinux uorocon
ycpellHfl,Ilucrr rIClr{Ay co6oi;l r{ cpaBIrr,rBaJrrrcr, c r{orrrypori cpr:qneii. flpn Dtor,r

coBr{enlaJrrrcr IIeHrpaJIbHbre sacrr,r rior{rypa. I{polrc roro, B oArronr rra r{onry-
poB llrrrelrcrrBrrocrlr yr\rlroiliaJrr,ICE rra Herioropoc nocrorrlrrroc rJUCro (or' 1,02
go {,05), r&Ii, tl16[61 y cpaB]IrIIraoi\Ir,Tx riorrryl)ou ooRrraAaJrr,r /[aJrcrrrre ripr,rJrr,fl,
floryuennrre ral{r,rn{ o5paaorr norrr)rpri [peltcraRJrerJBr rra {ur. i3.

Itax ur,i;1rro I4B pllcyurta, pacxoir{I{errrrc r{orrr),pou RcJrc4crunc aclr},rr,rerprrrl
iIpO.flIlJI.fleTCtI TOJILI(O C IIOpOTI{OIIO.nrrOsOrli CTOpOITI)I. SrOr (tanr OCTaeTCT{ rroxa
ue o6nncrrerllll{xt. 3Aecl rIo}ItIro yI{aBarrr rllr,r [prrqltrr,r: 1) 6nenllrpvroqee
BJII{flIILIe JrrIH.[IlI Na D. (;1rrn Ar.]1,0A r] croporr]r AJl4rrrroBoJTnosoii .racrlr
cneHrpa); 2) omu6rta B npoBe4erru[ ilenpeprr]lrroro clenrpa; 3) paapeau
R COCeAHTTX IIOJIOCItaX IrplrHai(JlelltaT pasJIl,Irrlil,I[r yalacTr{arI .flApa IIETHa.
9ro6rr ycrparrr{rrr Birr,rfl}rr.re r:perr,er,i rprrqr,rribr, xalxgr,ri.i rr3 ABerraArlarrr nou-
TypoR cpaBH?IBaJrcfl co cllol,rrr Bepr{aJrb}rtrr,r o,ro6paxrerrrre}r. Conuerleurae
B4ecb rar{ine npoI,IBBoAIrJrocb rro rler.rrpaJrrnoti .racrlr noHrypou. flo.uy.lenurre
Taltur{ cnoco6olr I(oIITypr,r Airtl qeirrpat[,noii ]roJrocriu na]r{Aoro nrrrrri\ rrolta3a-
HbI na {nr. /t.

"s 
2" BtIIIUCJIITIIIIfI ItOHTyPA JIIIIII{I{ NaDl

a) OnpcAeJIeIII4c 7jr. Oruomcrrrre rioar[r[rryrreura rror.rrorrlelirlfl B Jru-
IIIII,I It rioe${uqucltr}r llerpOprrlnl]oro lrorJrorneHr4rr n o6si.rill,rx o6oBrTa.reEtr.sx
paRrIo:

"i,:t:\oH(o,p),
- - 

sozooo(
't0 - k(H-r)pe ,

fqc

fi ez

"o'- Dle c

IJik

ArD'
I

-_i-. tuo,
f+-' pe

Boozoo:6

(1)

(2)

(3)

(4)
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Tar( HaH rrorJloqeuue rrporIcxog,ur c ocroBrloro ypoBllfi (tr : 0) z goo: u9.

5xq
ko: L,A1.tos, (knt ;iA , (5)

tDo A -+Lttt t 1/.2 
- 

.' 't/ 2 A4. l01o 0-, * V t, ,pl?t-^Yv1v

8;r,a.: 
^G_; 

p:

r1c Ay.r - cl,rcqolruc [eHTpa,nruor:r qacrorlr, BsIBBarrHoc rrafuI,ITI]6Ir'I [oJretl.

]Ioctortnnan BaryxaHrrfl B ycroBr4.sx co.ttHeqHofo IrflTna ofil]eAeJrflercrI

r.rraBrlbl\,r o6pa;o-u croJrlilroBer'I[er{ arorron lrarprrfi c aror'IaN{I{ ueritpa"rr,uoro
Botrollola

;,,. - ,rL*(j'" 'i- 'r,,r) ,

rIIe l,c Br,Irruc.rrflcrclr no tlopul're "1lnuAlo"rrt'rta:

,c: 1,0 (,'|nr';'/' ?)-"/,,,,, 1

B/Iecb c(: 6,63 .LO*" c"rf - rloJrrllrrlsyeN{ocrr tter,irparlE,rloro BoAopoAa, prz 
-

cpeilunfr nBaApar paAuyca op6urr,t uoa6yxi.qcnuoro YpoBI{tr, coorBercrBylo-

rqcro rr?IHrrrr Na D1. I{rten n BrI]Iy, rITo }rrr : 0,6/l .108, rio.rryq1111;

6u, : L.[2,Bs.1gag./toP + 0,64.108], (10)

r[e P - raaoBoe AaBJreHIre.
(Dyunqzn H (a,p) BblrlllcdrlflJlacr uo npu6rnxteltuoi.r, Eo [ocraroquo roq-

uor:i {opuy;re:
H (a,p): Ho(p) | aIIl(p), (it)

rge f1n (il , Hr(p) - {y"Hquu, sara6yrrrlpoBaul{bre n [9]'
B pac'rerax [pnu[rMaJrocb, qro HerrpepblBHoe rtorJrolqeulte Bbr3Balro roJrbno

oTprlqaTeJlbEbrMrr trolIaN{I{ BoAopoAa, Tar( ftalt trorJrolqeEre BoAopo[oa{ I{a

HecxoJrbno floprr[noB MeHBIIIe. f]na nmsxux reMtreparyp, coorBercrBylotqrx
n,IaJII,I\{ otrTtrTIecITITM TOJIIIIaM, 3H]IIEEpr,g XOAS{AqUETTTA IIOIJIOIqEHAfl, BbIqtrC-

JrerrHbre n pa6ore [10] , ercrparroJrtrpoBaJlrrcr. B co"rrueqHoMflflrue lrfrr,vtn Na D1

6nengupyerc-fr npbrJloM trrfrrrilu NaDr. floatolty rpl{ BbItItrcilenwfr- BelrflqtrHbr

zlv l1,lrfl lrunnw Na D1 Mr,I AoJrxrnr,r yqtrTbrBarr ceJreftTprBuoe rrorJrolqeHl{e, Bbr-

BBaHrloe uepexoAailIlr, cooTBercrBylolql[Mtr ilnHvwr Na Dr.
Tanuu o6pasou,

ovD, * oro,

Aro- +{ (6t

(7)

(B)

v-(voaAvn)
VVn '

(e )

: rj,,D, -l- z?, lr,

rfie ?]vDz orrpeAeJlflercfl rlo reM me {opuyraM, trro tr
qro cruta ocql{JrJlrlTopa nprr [epexoAe 25,2-zPy,

1.

(12)

!vD1, C Te[I Pa3fl[qfleM,
(Dr) panua l"/,:i, a

rJ)n Irclrc-\oJe 2S,7, - 2P,/,(Dr) 
- /1": * .

lle;nr,r,rln,ra ?]v BbrrurcJrflJlacL [.]rfr MoAeJrr,r [srlla, paccrrlrraulror,i &Iluuapolt.
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fuIo,ucnr, Vlurnapa Brtqr,rcirclna B uj)cAnoJrolr{errrri,r, qro o{{enTr{nHarr rexrrepa-
Typa nrrna coorBercrBye't'1', - 4300'. Ha6nrogaeubre ?rre rrflTHa ulreirlr 6once

ITIISI{yIO TCMnepATypy, nOSTO},r)' nplr Bbrrrr,lcJrerlflfl ?]v rrlrcJro aTo],roB tlaTpr,r.rr

Airr{ JryrrInero corJraoldrr 'l'eoprr]r c ua6.nro4eHrtgx{1r tr,itr )rBerlrrrtrJrrr 6oree qel,r s
qerllpe paaa ro cpaBrrcHr,rro c {r,rcJrotrr aror,roB ilal.llr,rrr n {oroc{epe. Er,rrro 6r,r

6oree to.ltto) ecJltr{ 6r,i 4r-n nairAoro I,ra6riro4aeuoro rrrlTrra r{Ii crpor.rJrr{ cBoro

\rofioJrr,, coor]lercrByronl)rtc cro o$rpcxu,rnlroii re]{nellarypc. Oguano, r.nrefl t}
Bi{A}r loJ]brto nptI6ntrntclIItYIo ollerrriy BeJlt.rqnlrr;1 t-pa/lr,r0rrTa l{atrrrTrroro ]roJrtJ,

a IIe oIIpeAcJIeIrlle ril.ICJ.ra &?orf oll tIaTllrl rJ , 1\4LI r.rcIo.ll-r,SoBaJrrl IroAeJrL trrlT] r a,
Bblr{r.rcrerinyro Mumapolr.

6) Brr.IrrcJIeIIr,Ic r{orr)rlla it}rrJrrrr. Yp;runclne rrcpclroca Ana oA-
ropf tte 6-Ito\{roIreHT Jltr}tI,rr,I Na D, },to}rilo 3alrr,rcarL ll BxJ{c:

r:+: r" -+(1-\

tr,:

-i, I

) \ L, ,l1t 
-"t.., 

l:),,,

,)

-1

**H-*1,

(13)

(l1r)1*rrp,*rrrp,

,I{nn pemeunn (13) }Jr;t llocrIoJrbB}rcrICrr }Ie1 o,Ilo}l T5'5cpr, BI{AoI'I3-\'lclleu-

rLr,ru l-applrcou It t ]. Pcrucuue ]rpaBrlcrrrFr (t 3) uoxrrro Irpo;lcranI,rrr, Ir llrr[e:

/ (0, p.) : / (0, p);i: const + A/. (15)

3Aecr, / (0, p) ,IIrJlrJerctt rotlul,Ir,t pe rIeItt.lcNt Llanlllacerialla yllaBrlclrn,n (1 3)

lrplr onpepcJ]eHrlrrln{ o6pasou utr6ptttrrrort tstta'retltrr )..

Coo,r'scr crnelrrTo ocl'arorIIt& Jr lllr ror:t cn R I r o crL 6;r4cr Il aBt I a

r (r,) : r (P)i: co,st -i- A r (P),

rAe

r (ph : const : t##[- *
Ar(p) :

l'-3 (p * Pl (i + 1/7)'

rrprrqc\{ )I nr,r6parro rart) alro

t, - -t * . tr. u (rl, 1,7r.. ) :o 
,

'Ac 
a). -- ). - )..

S 3. Cl',\BlIIi HIIE C IJi\D JI IO I{IIIIII fINIII

Otta3atrocs, .lTo RLrrrr:rclcirul;rc raIiI,rr'I o6paaort r{ouryllr,I orleltb rliloxo co-

ra*r&clrorc-fl c ua6rro;1clrr,rr{}4rr, /-(llr ny,rmer-o coI'JIacl{fl reopL{r{ c rra6lto;1errlra-

n{u 11pr4urlocrr yBeJrr{qlrr, rr}rc.rlo aror{oB utlrpr4rr Ita nopfliloIt. Eto BLlBBallo

rraBE6rN{ o6paaou BaBLrmenr,rcr{ rcr'lileparypr,I r{ oJICIirponuoft Ho}IqeEITparIIlrI

R l,roJleJrI,I N4umapa. Ifporre roro, oliaBaJro0],, q'lo reopl{fl BrraqllTeJrr,Ilo Jt5r'1111"

LO1

(16)

(17)

(rB)

(t e)

(20)
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trpe[oraBJrfler Ha6JrroAe]rr{.fl, ecJrr4 BBecru r?rnore3y o cyrqecrBoBagr4r4 AO1OJT-
HtrTeIBHoro paccetrBalolqelo MoJIeKyJIflpHoIo cJTofI' r. e. ecilv ilpeAcraBl,Irb
?lv B Btr,(e:

-^ 6rD, * orD, * or,
,1, : _ 

4_=-'
rAe ovM - fioS6SuqLIeHT ceJreHTI4BlIoro norJrouleur{rr, BbraBaHHbIft AorroJrgr{TeJrb*
HbrM pacce.sHrlel{ Ha MoJreHyJrax. B nrr.rflcrenrrflx HaMrr 6rrno uonomeno

o;* : o'5'
,.v

Ha {ur. 2 uonaeauu Teoper[qecrr4e KonTypr,r, HarrJ]yqnun o6pasoru npeg-
craBJrflrolque na6nrogenr.s. Itax Br4I(rrM, corJracue Bce Ere oqeHb EeyAoBJrorBo-
prTerrbr{oe, oco6euuo gnn 6otrruzx r.srerr.

B ua6nrogaeMonr r{ouType xapaHTepHbrr\{ flBJr-rrerc.fi orreHb ytsHafl rleHTpaJrb-
IIa.E gacTb Ir troJrorr{e r{pblJrt.f[. Hraxaxrun IrBMeHeHrrflMtr rrocTo.EHr{brx rrapa-
MerpoB, Bxo[fltrlEx B BEIpaEteHttn (1) -(20), He yAaJroob troryqrrb reoperu-
alecHuft r(ollTyp Tanoro uu4a. EcreCTBeFIHo, rrTo Irptr TaHoM lrJroxoM pe3yJrb-
Tare peqb MolHer trIITr{ ToJIbr{o o lpr6nuntenuoft BeJrr[qtrHe rpaAtrerlTa Mat-
rrtrTHoro rroJrfl. oupe4enenze rpaAr4eHTa nlarHtrrr{oto rroJr.fi IlpOr.rsBOAtrJIOCb

crefiyrorqrrnr o6paaoir,r. Ha oupegeneH]ror\{ paccro.rrHzrr or qeHrpa JrzHr{tr Ha-
xol(rrJracb BeJruqtrHa Ars: tn, -ru, tr(rrfl ua6nrogeunoro HoHTypa. Sqecr
t'utt ta2 

-OcTaToqHbIe 
r{HTeHcr{BHocTr4 ua6nrogeuur,rx HorrTypoB cooTBeTcTBeH-

r-ro AJr.E nopornoBoJrHosoft tr AJrr{HHoBonnonoii o-RoMrroHeHT. 3ateu reoper}r-
qecxtrft r{otrTyp BrrqrcJr;rJrcfi c rar{rrMr{ rrapaMerpaMr{ tr tpaAtreuToM Margrr-
Horo lroJrf , .rro6rr Ha roM ?fie paccro.sHllr,r or qe]rrpa rrzt:sl:siu trMeilrr r{ecro
paBerrcrBa:

Ar, : Lrrr, r,r1 x rttl t rrz= rsz ,

fAe TrL, /".12 
- 

OCT&TOr{HbIe I4HTe}ICI,IBI{oCTI4 AJJfl T0OpOTIITI0CI{I4X ItOETypOB

CooTBeTcTBelIHo AJltr riopoTl{oBoJinonofr u A,nnnnononr-ronofi o-r{oMrroEerrT,
a Ar, :ril-t',fl.

Snauenn:r lpaAl{errra, rroJlyarerrrrrrc ralt}Ix.t o6paaorrr AJIrr Itolrrypou $zr. 3
u 4, Barer[ ycpeArrflJrl,Icl] rre]r{Ay co6oii. Onolr-rarenrHr;e Brraqeurrr.fl rpaAr4errroB
r{arr.rrrrnolo rrojr-fl rrpr,rBe4errr,r B c'ror6r1e 9 ra6nrrqrr.

S zr. BbIBO/IbI

t. Be;rirl.IuHa lpaAlrerlTa ilral'Ilr,lTrrolo rroJra AJrfr paBruqubrx rrrrren paBJU{rr-

rra rr rral,reHfierc.a B rrpeAcJrax '1 ,0((y11) ( l,B ec/rcn,,

2. flonyuenHbrc 3rraarerrl{rr lpa[rteHTa xrarlrr{Tuoro rroJrtr Hyir{Ho paccluar-

llrrBarr, I{aIt Becr,[[a rrpr.r6rr.r;+teurrbrc. OArrarro oHr,r xopoluo corJracyrcTCfl c BeJILI-
qfirlanlrl fpaALIe]IToR uarHr,ITHoro rroJrfl B rr.flTHe, rroJIvrreTrHr,rur,r ltnnronr [12J
rro pacn{enJrelrr{ro AJrrr cila6brx n crr.rrrrrbrx Jrr,rrrl{i;i,

Ha6nro4enus A. B. Cenepnolo r.r B. Bym6rr [13] 6onttrrlx paculeunenurt
Il JIr,IHI,Lflx H n I( Ca*, IIo u Hg IoBopflT o [porrr,rKrroBeHu]r N{arHlrr}roro rroJr.fi

tsIlasurerbHoft naflpfilr{eHrrocrrr B o6racrb xpouocdtepr,r. 3ro tarune ynaBr,rBaer
IIa IIETJTI{tIlIe II&JIT,IX IpaAI4eI.IToil nOJLfl 1,I tl xpOrrOCr[cpe.

./,9,9



3. Teope:rnsecnue Kolrrypr,r, Br,rarrrcJrerrlrbre c rroNron{bro }roAeJrr4 Mnruapa,
TrJroxo corJracyrorcx c ua6.nrogeHrrf r\{u. Heo6xo4lmro yJryumtrTb i\roAeJrb tr.fl THa

IryreM yr,IeHbrrreHr{a ee a$SemrusHoft rer[[eparypbr B coorBercrBlr[ c ra6rro-
gaerrroft B rr.flrrle, a rar(x{e flporraBecru yqer Arrar{arnurrrroro a{$eHra. 3ro
trOCJIeAHee I{O}I{eT SHacUTeilbHO IIOHI4SITTL IIJIOTIIOCTb fa3a, a CJIeAOBaTeJIbHO,

yMeHErutrTr, BeJu{rrlrHy uocrogunofi SaTyxaHr,rf Tc r[ rrprrBecTr,r It JlyqmeMy co-
rracurc Teoperr{qecxoro Kor{Typa c Ha6rro[aeMbrlr.

B eaHnroqeHrre aBropr,r Bripax(aror 6narogapuocrs A. E. CenepuoNry Ba

o6cyrx4enue BorrpocoB, Barpouyrr,rx B Hacroguleir crame.

Jllrreparypa
1. R. M i c h a r d. Ann. d'Astroph,, L6, 217, L953.
2. H. Il uhcne i. Zs. f. Ap., 34, tt), t954,.
3. B. E. C r e u a r{ o B. llau. Itpr,rncnoit actpoSr.ra. o6c., 18, 136, 1958.
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AI{AAEX,I14fl I]AYT\ CCCP

I4sBECT}Ifi }TPI,IMCITOfi ACTPOOI{314TIECItOff
ToM XXI, 1959 r.

OECII)BA'IOPi{}i

CTIEITTPOOOTO},IETI'IIfI "'I ITFIII],i
rJ fIApAX HEUpItpbrBriOIi srrrrcc[rl

A, ll. Ct;te1)trbt ii tI -Y or, t,oacc

flponegerla cfiertrpot[ororrerpfiqecra.fi o6pa6otra rrlrrrr,rfr HefirpaJrburrx oJre[reuroB r]
IrecnoJrbr(Ilx rrouoB B crrenTpe EAep rretrpeprrsnoli sM[ccrrr{. He o6uapymeEo BarlrerEoro
pa3fl[qr4fl r\[e]HAy rroBeAeHr.reru HeftTpaJrbrrhrx aJrerlrerrroB rr rroHoB B ctreRTpe EApa.

flonaaauo, qro orJlirqrle nrurft n ctrexTpe EApa or crrenTpa rreBosMyrqeuubrx o6racreii
xopoilo o''bfrc:F.F]etc6t B trpeAfloJlo}I(errrrr, rrro gApa EBJIfiIorcfl orlTusecntr ToEnuMr( o6pa3o-
Llautr.fflvrrr, saJreraonlrn{rr rla otrT[qecfinx rny6unax (e uacror:ax EetrpepbrBrroro cuentpa]
or r:0 go t:4.,

flonaaano, rrro pe3yfir,rarbr r{ccrreAo\Baunft ([arenon [4, 5] ne uoryr 6r,rrr o66ficuerbr
Ra1t ocpeArreHne a{rrirenra, Ha6[roAaeMoro B ,rApax nenpeptrnnort oMrrco[rr.

TFItr SPECTROPHOTOI,IETRY OF LINES ]N GRAINS OF CONTINUOUS
EI{ISSION, by A. B. Seuerny and 7. L. I(hokhloua.- A spectrophotometric reduction
of lines of neu[ral e]ements and some ions in the spectrum of grains of continuous emis-
sion was carried oul. No noticeable difference between the behaviour of the neutral
atoms and ions in the spectrum of the grain rvas noted,

I[ is shon'n that ihe clifference bet.r,een ihe ]ines of the grain spect,rum and those in
ih.e speclrum of unclisturbed regions is explainecl satisfactorily rvhen assuming the
grains being optically thin formations localized at optical depths (in frequencies oI the
continuous spectrum) from t:0 to r:1..

It is shon'n that the results of investigations of faculae [4, 5J cannot be explained
by the averaging of the effect observed in the grains of coniinuous emission.

f{errrc fipeArrpr{Hflroft rraMlr Sorouerplruecftofr o6pa6orxu ctrenrpoB .EAep
HerrpepblBHofi aMUccUr4 6r,rno snr.ficueHr{e Borlpoca o Tor\r, r,IMeeTcfl JIII USMeEe-

HLIe qeHrp a Jrr,Hbrx ocraToqErJx rrHreHcuBrrocrer,i II ]ror-rryp oB $paynr o{ep onrrx
Jrl,rlrr,rr,1 B CtreHrpe flApa rro cpaBHeHrrro co crreKrporr {oroc6epr,r , u ecilrL tr[{eer-
cfl, To HaI(Or,l Xapar(Tep r,rtfeeT aTo r{Br\reHeHr4e r{ cyqecTByeT Jrr( Kanoe-Jrr46o
paSrl,rqu e B rroBeAerrur4 Jrr{Htrfi pailJIr4rrHEIx SJre}rerlroB 11, B oco6eHHocTrr,
B troBeAeHr.rn nuuuft HefiTpailbubrx aJrelreuToB rr r{orroB.

IIarm 6rrru o6pa6oraurr crreRrpEr rpex flAep Herrpepr,rBHort aMuccur
(agep H. a.), uony-reur{r,re Ha cfier{Tporpa$e Baureuuoro coJrHequoro reJrecxona
Jlerorlr 1957 r., trpu oqeub xopomeM HaqecrBe rrao6pax{eHrrfi Connqa. Paauep
IIBo6palHeHur CorHrtra Ha rr{eJrr{ coorBercrBosail 2L c.,u,, Amcrtepcr[ff paBnfiJracE,

-0,2 A/ar,aa. B radr. .l upr,rne4enbr o6racrrt clenrpa ]1 qr.rcJro ucrroJrr,BoBaHrrbrx
JrI,IHrrr,i AJr.rr na?nAoro rrB rrAep. Paeurre o6nac:rrr cllelirpa {ororparflrpoBaJrrrcb
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i'rEtrif ':firiruilllllffi

Onr. 1, (Dororpa{ru 4-x o6,rracreft ctrenrpa sApa rr.a. N, 2t45
(l n,u, coorBercrByet B" ua Co,rnqe)



Ta6rrqa 1

3952 -3975
4086-4112
4842-4872

locJreAoBareJrr,rro (rpirr. 1), BCfl Cbctrrrr& oArrofo flApa salrr{rraJra onoJro 5-7 uuH.

O6pa6orna crenrlloB rrporrBnoArrJracrr Ha perrrcrpllpyloqenl nlIrnpodlororrerlle

M(D-1+. Oguu $ororrerpn.recHnii paape3 rrpor,r3BoAr.rircfl rro IroJroclte HerrpepbrB-

rroto CrIeItTpa tIAlla, /\ua Apyrux - IIo r'tenoarr5rrqennoi,i o6;racur c o6enx
croporr or .flApa. ]Jr,rcora qe.ulI r[oto]Ierpa coorBercrBolr&.rla. ^1 -2" I:Ia

Conrrqe. f(.na nccx turrr'rii, r,rxrerorqilxcrl rra cncltrllorllarlrlax, on]leAeJr.rrJrrrcb

I{0IITIIaJILliI,Ie OCTaTOIIHI,IO II}IT0IICII]]IIOCTI{ 1I AJIfI IICI{OTOpbTX 0'IpOIIJIIICb IIO"TI-

I{OCTE IO HOI{T)/pl;I.

Paarrocrr,r qerrrllaJrrrrrr,Ix ocraroarHbrx rrlrrerrcrrBrrocroii ll,[r1 .flApa II coceA-

r{eii rreBoBr,ryrqcrrrror"r o6racrn npriReAeIrLI B cror6qc 1+ ra6t, 2. B cro;r6rqe

t eror:i Ta6lrni{6r rrprrReAeHr,r AJrr.rrrbr BoJrrr, Ro Broponl .- aJreNIeHT, Itoropor{y [pr.r-
IIaAJIeII{II1' JITIIrtIttj B TpeTLen[ - 

qeIITpaJILHafl OCTaTOtIHa-fl IIIITeIICIIBI{OCT6 JII{-

Hr4r4 B OOceAHerr c fli{polr rrecre (cpeArrue rI3 71nyx $o:rouerpl,IqecFirlx paapcaon).
Ha c[r,r.2 upe4crae.neHbr r{orrryl]r,r Jrr.rHr.lii ltan r,rorroB, tan rr ueiirpaJrbHr,rx

aror{oB. Cnrorunan I{plIBafr coorBoTCTByer -aApy, mrpllxoBatr Ir [)ruli'frpIIafl -
4nyrr rfotolrcrl]nrrecrir{rr llaBpeaarr cocequeii c flnpoxl o6lacr:rr. Pacxo;ii4errna
rnrpr,rxoBr,rx rr flyrrrir]rprrrrrx r(oHTypoB xapanrepusyroT rtan r!oroueTpr,rqecnrle

o[u6rtrr rrBnrepe]Jllfl, Tart rr Jrolt&Jrbrrr,Io pa3JrI{rlrr.g HoIITypoB? rtoTopr,re cr(a3bI-

BaroTcrr [3-Ba orcyTcTBrrfl ocl]eAHer{rrrr (6raro4apn rraJrof{ Br,rcore rqeru c[oro-
uerpa).

Pacclrorperure Iiorrryllor] Ir ra6ir. 2 nonaar,rsaer, qro AJrrr Bcex rpex rrccJre-

AOBaHHbIX .'lAep I-IeT 
'IBIIO 

Bl,rpaEieI{HOrO OTJIIIaII{fi B IIOBeAeHi,III IrOr{OB r.r rreiiT-

p&JrT,rrrrX arolroB. ,I[na a4ep N 2145 u 2460 peayJllrar troliaaair r ra6r. 3,
rAe rrJlroc o3rraqacT yBcJrrlrreHlle /'c, a [ruHyc - yllelrblxcTrlle r c B flApe .

Boo6qe l,Iarfe]relrrre noirrypoc rI lleHTpaJrbrrblx ocraroar]nrx r,ruTeHcrrBrro-

crefi or rreBoanr)rrr{eurroii o6racrrr n .fiApy oareub HeBeJrIrHo I,I B npbrrrrrflx .rrnuuii
rre trpeBocxoAllT olrrrl6xrr rralrepeHrrii. Hapr6ors[reo orJrrltlrre ocrarorrubrx l{rr-
Ter{cr{Brrocrei{ [porrBflrrercfr B .a4pe ni,rIlui.i, Ho rr 3Aecb oHo pellto npeBocxoAl,I'r
5%. MotrtuoT oAr.raxo, Balrerrrrr,, arro B rrApe J\t', 2044 yBcJIrrareflrre r{eHrpaJrb-

uoli octato.r[ori r,ruTerrclrB]Iocrlr Airtr BCex nur.ruii Batrrerrro 6onsme, qeilr B AIly-
rrrx r{Apa.,Y.

Paccrrorpnrr peByJrbrarbr ctrenrpo(boroMerllr.rrrccnort o6pa5otxrr Jrr,{Huii

c rorrrirr 3]lerru.fr npeAcTaBJreHrrfl o frApe rr. 3. HaH o6 0nrnsecr{rr ror[(or{ o6paao-
BaHr{r{, BaJrer'arculeM rra Henoropofi r.ny6lrlre t R a'rriocrlepe Co.nuqa }r oTJrrrqaro-

qr,rtrc.Er floBr,rltrenrlori Dlritccrioufioli cloco6rrocrr,ro B tracrorax Hetr]leprlB]roro
crrer(rpa i1 -3 1 .

75
39 t7-3943
3952-3975
4086-Lt12
4209-423?)
4328-4349

3917-39/r3
3952--3975
4086-4t12
4942-4972
5i7ri-5196
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Ta6nr.rrta 2*

Ne 20rt4

4088,566
89,051
89,226
90, 083
90,326
90, 580

90, 962

91,562
92,673
94,42tn

94,700
1t094,942

95,983
gii, i:12

96,698
t7,0c1
97,658
97,965
98. i85
98, 539

98,59ri
99,056

4099,790
4104,,t35

04,472
04,948
05,167
06,268
06, zr34

06,948
07 ,496
08, i3g
08,536
08,911
09,062r
09,457
09,753
09,801
10,539
r0,870
t 1 ,00:l
ii,360
11,789
,1 .) ?9q

4842,796
43,154
2r3,506

Fe

?

tr'e

Fe
Cr+- tr'e

v
Ce+-Fe

Fe
Ca-V

?

?

Ca
tr'e

Fe
?

tr'e

Cr
Cr

Cr-Fe
IlCa
J

?

V
Fe

?

?

v
Fe
Fe

?

Fe

?

Ca

?

Fe

Nd+
I

l Fe+v
l

Co
Cr

?

Cr
Y
Fe
Fe

Fe, Ni
?

0, 43

0,82
0,41.
0,42
0,78
0, 59

0,43
0, 40
0, 35

0,61
0,82
0,33
0,26
0, 35
0, 071

0,41.
0,81
0,74
0,26

0, 33

0, 78
0, 50

0,28
0,74
0, 56

0,46
0,37
0, 36

0, 83
0, 18

0,53
0,ttL
0, 70
0,32
0, 6t

0 ,2,8

0,27
0,51
0, 69

0, 60

0,25
0,39
0,52
0, 37

0,76

-0,04
0, 02

0, 0t
0,04
0,04
0,07
0,06
0, 03
0,05
0,03
0, 02

0,04
0, 00
0,13
0, 03
0,05
0, 0t
0,02
0, 07

0, 05

0, 05
0,03
0,07
0, 06
0, 09
0, 09

0,06
0,04
0, 02
0, 05

0,04
0, 05
0, 02
0, 06

0, 02

0, 03

0, 07

0, 07
0,01
0,08
0,09
0,06
0, 06

0,06
0, 02

44,024
45, 658
1t7 ,313
48,254
48 ,8gg
49,L74
51,498
52,564
53,779
54,875
55,420
55 ,683

4856,021
56,200
57 ,397
59,737
59,749
63, 652

63 ,938
64,325
64,7 40
65,620
66,279
67 ,876
68,265
69,471,

70, 138

70,818
7 L ,327
72,146

N- 2145

4086 ,71,5
87,360
87 ,801
88 ,566
89,226
90,083
90 ,326
90 ,580
90, 962

91,562
92, 673

94,424
94,700
94,91t2

4096,698
97,09r
97,658

La+
Fe

?

Fe
Fe
Fe

Cr-Fe
v

Ce+, Fe
Fe

Ca-V
?

?

Ca

?

Ie
Cr

0 ,51
0 ,55
0, 70

0, 50
0, 57

0, 67

0, 67

0,55
0,85
0, 55

0,4L
0,47
0, 57

0,77
0, 55

0,70
0,28
0,45
0, 70

0,54
0, 63

0, 59

0 ,39
0, 5t
0,67
0,72
0, 55

0,42
0, 20

0,19

0,62
0,32
0,75
0,47
0,40
0,45
0,75
0, 62

0,47
0,4r
0, 37

0, 62

0,80
0, 37

0, 67

0,40
0,75

0,0c
0,02
0,00

--0,07
0,12
0,04
0,12
0,08

-0,04
0,01
0, 01

0,04
0,09
0 ,02
0,03
0,05
0, 03

0,03
0 ,0i

-0 ,07
0, 09

0,02
0,04
0, 04

0,04
0,04
0,08
0 ,05
0,02
0,03

-0,04
0,04
0 ,01
0 ,00
0, 01

0 ,00
0,00

-0,01
-0,03
-0 ,01

0,05
0 ,00
0,02
0,05
0,00

-0,070,01

Fe

Fe
Ca

Cr+
Fe

?

v
Ni

?

Y+, SC

Ni
Fe
Ti
Cr+
Ni
Fe

tr'e

Fe
Ni
Cr+
v
Ti+
Ni
Co
Ti

?

Ti
Cr-Ni

Fe
Fe

* ,I{nznr,r BoJI}r u oro}r(AecrBJreutre Aarrrrr corJracuo <Revision of Rowlands prelimina-
y tabte of Sclar specbrum wjvo-len3lhs>. Published by Carnegie Instii. of Washington,
928
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97,965
!8, 185

98,539
98,590
99,056
99,790

4t04,135"
04,95
06,268
06,434
06,948
07,496
08,138
08, 536

08,911
09,064
09,457
09,753
09 , Bol
10, 539

i1,003
11 , 3tj0
11,789

4209,828
10, 970

i1,355
11 ,891
12,23ti
L2,{o41t

13,366
13,655
i5,978
16,193
10,602
17 ,501
t8,226

4218,726
20,053
20,349
.).) ,).)2

22,610

23,098

24,18
30 ,578
31 ,028
31 ,61
31 ,69
31 ,956
32,197
32,42

13 trru. I{put"tcr. o6cepBar., rolu xXt

Cr
Cr-Fe

\cu
) .J

v
Fe

?

Fe
I'e

?

Fe

Zr+
CN
Cr

oN, cr
I,'e

?

lo
?

Ee-La+,
Sc?

CH
v+

?

(-a

l
De

Nd+
I
I ]te+v
)

Co
?

Cr
V
V
CH
Cr'

Fe
tr'e

Ce+

Cr
?

?

Fo
?

N; CH

) 
z,n, r,.

Sc?

Cr
Nd+, V

0, 69

0,26

0,34

0,72
0,77
0,34
0,71.
0 ,40
0, 39

0,84
0,24
0,58
0,46
0,68
0,38
t),63

0,21t

0,34
0, 61

0,63
0,37
(.),60

0,50
0, B1r

0, 50

0, 89
tJ,4,7

0,80
0,31
0,43
0,24
0,57
0,48
0, 58

Q,1t7

0,58
0,32
0,23
0,74
0,79
0,57
0, 65

0,30
0, 67

0,43

0, 60

0, 59

0 ,86
0,80

T tr 6;irraqa 2 (npogorrfierlrc

0,01
0,05

0, 02

0 ,05
0 ,02
0,02
0 ,02
0, 03

0 ,01
0,01
0, 00
0,02
0,01
0,01
0 ,00
0,00

0 ,01

0,02

-0,04
-0,04
-0 ,03

0 ,02
(.), (.x_)

0 ,02
0,00
0 ,02

-0 ,02
0,01

-tJ,04
0, 03
0,02
0,02
0, 00

-0,03
-0,01

-0, 02
0,01
0,01
(),00

-0,03
0,01

-0,010,02
0, 02

-0,01
0 ,00

-0,02
0 ,02
0 ,00

33 ,17 I
33,613

4328,612
30, 710

30,958
3t,454
31 ,654
32, 585

37 ,057
37,568
37 ,927
38, 273

43,707

43,970
44,292
{4,O1O

44,893
45,608
45,909
46,178
40,ZY t

4348,563
46 ,833
47 ,244
47 ,547
47 ,843
48,3zr0
48,949

J\l! 460

4088,566
89 ,051
89,226
90,083
90, 326

90,580
90, 962

91 ,562
92,673
94,424
94,700
91t,9/t2
96,698
97 ,091
97,658
97,965
98, 185

98 ,539
98,596
99 ,056
99,790

41.04,135
04,t;72

1i+1Ni
Fe

?

Ni
,,Cr

Fe
Cr
Ti+
Fe.
Fe
Mn+

Ti++Fe
Cr:

?

?

?

Ti
?

Fe.

Cr
Eo

?

Fe
CH
Fe

Fe
?

Fe
FE

Cr-Fe
v

Ce++Fs
Fe

Ca-V
?

?

Ca

?

Fe
Cr
Cr

Cr-Fe

\cul:

0, 36

0,22
0, 67

0,41
0,57
0,72
0, 34

0, 64

0,23
0,32
0,25
0,42
0,41.

0,64
0,38
0,27
0, 61r

0, 87

0,79
0, 87

0,56
0,37
0, 63

0,43
0, 63

0,45
0,56
0,45

0, 48

0, 90

0,44
0,47
0,76
0, 63

0, 49

0,45
0 

'1t3
0, 62

0, Bo

0,42
0, 66

0 r11/,

0, 76

0 ,67
0,31t

0,39

0,74
0,50
0,36
0, 68

0,00

-0,04
0,01

-0,03
0,06
0 ,03
0 ,02
0,02

-0 ,01

-0,07
0,01

-0,01
0 ,01
0, 00

-0,02
0,02
0,01
0,02

-0, 02
0,03
0,00

-0,02
-0, 03

0,02
0, 02
0, 01

0, 01

-0,01

0, 03
0 ,02
0,01
0 ,03
0,05
0, 03

-0,01
0,03
0,0I
0, 06
0,05
0 ,02
0,06
0,05
0, 04

0, 06

0,03

0,04

0,06
0,04
0,04
0 ,06

Fet
Fe

?

?

v
"Fe

?

1.93

Eneltcrrr Aic A,'c



Ta6.rrn{a 2 (oxonvaurre)
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(t4,948

05,167
06,268
06,434
06,948

4107 ,496
OB,13B

08,536
CB,9T1

09 ,064
09,457
09,753
09,801
10,539

4842,796
43,154
1r3,506

44,024
47 ,313
48,251t
48, BB9

49,'t47
51 ,498
52,564
'o3,779
54,875
55,420
55,683
56,021
56,200

?

v
Fe
Fe

?

Fe

?

Ca

?

Fe

Nd+

Fe+V

Co
Fe

Fe, Ni
?

Fe
Ca

Cr+
Fe

?

V
Ni

?

Y+, Fe
Ni
Fe
Ti
Cr+

0,54
0, /r8

0,45
o,44
0, 84

0,28
0,59
0,47
0,70
0, 70

0,03

0,33

0,37
0, 56

0,116

0,77
0,55
0,69
0,54
0,58
0,65
0,6ii
0, 60

0.77
0, 59

0,44
0,48
0,62
0, 79

0 ,04
0,02
0,02
0,03
0,03
0 ,04
0,06
0,05
0,05
0 ,05
0,04

0 ,00

0, 35

0,00

-0,01
0,00
0,00

-0, 01

-0, 08
0,00

-0,04
0,00

-0,03
0,01

-0 ,06

-0 ,04
0 ,00

-0,05
-0, 07

57 ,397
59,137
59 ,7 49
62,604
63,652
63,938
64,325
64,740
65,620
66,279

67,876
51.76,567

77 ,244
78,804
79,13
80,071
81 ,333
84,275
94,564
85,910
87,919
91.,467

91 ,992
92 ,355
92,980
94, 056
94, 951

95,482

Ni
Iie, Nd I

Fe
\r
I'e

Ni-Cr
Cr+
\r
Ti+
Ni

?

Clo

Ni
Fe

?

?

Fe

lle
Irc

Ni, Cr, Ie
Ti+
Fc
tre
Llr
t'e
Ti
Ti
Fc
Fe

-0,05
0,00
0,02

-0,01
0,00

-0,01
-0, 02

0, 00

-0, 05

-0,030,03

-0, 02
0, 01

-0,01
0 ,01
0,03

-0,010,00
0, 00
0, 02

-0 ,02
0, 02

-0,0i
-0,01

0,01
0,01

-0,01
0 ,02
0 ,00

0,62
0,67
0,26
o,72
0,47
0,70
0, 58

0, 66

0,62
0,44
0,82
0,60
0, i9
0,63
0,79
0, Bi
0,90
0,67
0,88
0, t6
0,53
0,60
0,28
0,79
0,26
0,41
0, 89

0,31
0,40

Ta6rzqa 3

Corracno 12,3), oilrr,rqecftyru rfly6ur.ry BaJrel.a]rufl ,rApa r\{o}firro oqeHr.rrb

Iro ocJra6Jrelrrrrc norrrpacTa IIoJrocHr{ Helpepr,rBr{or,i gNrr,rccr4r{ B r{pbrJre cr.{Jrlrlofi
rrrrlg:trfi trorJlon{eHl{g. flo JIrrrIrI-flNI H u K oqer{Ka fJry6I,IHr,r aaJreraHr{.fl rrccJreAo-

BaEHr,rx sAep Aaer:
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Cornacrro ll , 2l, ecJrLLIApo pacrroJroifierro ubrcono, T. e. Jrelr(r{T Brrrue roro
c.Ilofl, rIe B cpeAHexl o6paaytotca JrrrHrrrr [o|Jrorqerrrr.rr, ro Jrr{rrr{rr 4olxrur,r 6nrTb
((3aJrI'IrbI) HelpepblBlloii auncclreii. B arou cJryqae paBr{ocrr, ocraroqHbrx
[HTeIIcI4B]Iocreft s {orocc[epe I,I flApe r{. a. cRflBar'ra c ocraro.luofi r,rurerrcr.rn-
rrocrr,ro 4ln $orocrileprr $opruy"uoli:

.kL r" :,f* i (1 - r"),

r4e /r - Hol{Tpacr flApa H. a. rro ornorrrer{Lrro fi coceArrr.rl\r o6nacrxrr B rracrorax
HelpepbrBrroro cncrrTpa.

ll rou cJlyqae. ocJrrl t{Illo BaJrelaer rra rrerioropoii rly6une, ara rrpr{-
Ma.s satsrrrcr,fr{ocrr A r.. or I - r" Macru,rpyeTcn 6naroTlapr cileAyrouoMy
o6crosrelr,crlly: B qelirDe crrJrr,Hbrx rnuraii rorJroueur4e lrcrl)epbrBrroii Blluc-
crrr.r ciroeNr, JJc?r{aIrIrI[[ rraA tillpolt, 6orblue, qetr{ B rreupepbrBrroM crrertrpe,
rIpI{rIcnI reu 6olr,ure, tler{ cl,Ilbuec rl,Irrrlfl, T. c. qel\I Me}rLlIo rc.

Jtrcllt paccllarpl4rrarL rre ocraroallrble r{rlTerrcl,lBHocrrr, a ry lla6r,troqHyro.
or{r{ccr{ro A./r, rioT opan 4o6anlaercfl B rlelrrpe ilrrrirrr{ B cilerrl,lle rrApa rr. 0.,
ro AJrrr J{a}ruoro ,rApa rr. a. }r 4arruoi,i o6lacrl.r cuerrrpa oHa ilotrlrrua 6r,rrr.
'rel,r 6olr,nrc, arctr{ l\re,Jrrraro JrI{nr,rfl, r.r Ile AoJl?rrrJa npeBocxo4lrrt na6r,rrria ?r{Irc-
crrr4 rApa B nenpepr,rBlronr cretirpe [3].

Ha {ur. 3, a u 6 nprlno4eu},r Bacr{cr,rlrocrn A I n or t." AJrrr ]lflAa o6"'ra-
cteli cnertrpa uo'c"reAoBallu6lx ,r/to]1. IIo ocpr a6cqlrcc orJroll{ena Be;[r.1rrr4ua.

rc, rro ocr.I op4r,ruar L, I n.

tr4a lpa{raxoB Br{/.trHo, lrro A,rrrr riAell,3aJrelarol{r4x ua rllr6nue r;=0,2 t
t =r 0,5, BaRr{cr4il,Iocrl, A ./, or /'c Br,rltrrla orarerJlrIuo. Paa6poc ToaIeH oilpeAe-
.rl.ae'xcrl ttart otuu6riau,I t[orolrerp}Jpo]larrrrfl, Tar{, IroBL{oEitio, n r,re6onblllr{}I 14Il-

AI'{Br,lAyaJlLIlLIn{ paSiII{aIl,1etrI B IIotlCAellIl}l l.ttr'luii (uarrplrUep, IrcOI{OJIr,rio pail-
rtr,r.rtror,i rtr5'6unoi.i r,rx o6paeonaura). Cl,qecrnertrlo orlreril16, .r,ro urtr4c A /r,
Ile ilpcllocxopn'r raa6r,Iroqltoii gl\rl{ccnu B rrerjltellLrBUorl onorirpe, t{orol)afl tra-
lteceHa tta ItalI{AoNI rparfuric urpr,rxouoii roprlaor]raJlr,rroi,i lunneii. .I{trn a4pa
N\ 2044, 3aJr.efaro[Iero Ha cpaBurlTeJrbuo iualoi.i ouru.recrior,i rny6r.rne, aaulr-
cl4l\Iocrl{ L I n o't 7'c, fiaH I't oJleAoBailo oilil4Aarb, rlpaltTIrqecl(u IreT, N{otrilo
6uI.rro 6rr o)rtr,rAarL, rrro il.rrr{ eroro ,rl{J a 6i'4er BrrrrroJrlrr{Tr,cfl BaBr,rcr{rrocrrr
.4,
A r'" : a; ( - ,'.). LIa rlrr.rr. 3, e ul,r4uo, rrro rral{eqacrcrr rerrAcrrr{r.{fl vne-

JrrlqcHr,rfl A r'" c rolnqr,ruoit (1 - r,,), rto oHa cla6a.
.lloa,uoiriiro, rr1'o orcy'lorul4c rrcno Bblpa)flcrrnot? aaeucrtlrocrr.r ,4nri A r',

cBrrSaIto c TCt{, rt1'o ,rApo ll(] JIOII{IIT RCe H{O Ua Caltor,i noBepxllocTr{, T, e. "+0.3asncr,mrocrlr AJII A i'" ;, trAep, y riorollbrx rra6jrroAaercfl oqoub xoporrafl
saBr{cr{}rocrt L l.o. o'r I'c, lrorrasaHr{ rra rpatfr,rltax rfur. 3, a. tr4srpa(iu]ioB Br{/(-

no, r11s r[opr,ryra n r. :7fl (1 - r'") J\rrfl Erlrx ,rAep coBeptueHno rrc

BbilroJlrr.serc.fi, Hart r4 lloJrllflro 6r,rrt 11.rr,n flAell, SaJietarc[I[x ua r,ly6rarrax r ] 0.
Taxrlu o6paaorr, r.rg peByJrbrarou $ororterpr,ruecHor,l o6pa6orHn cJreAyer,

qro I]oBeAeHnc nr,ruuli B flApax HetrpeprJBHor,i alrucculr xopomo o6rncunetcs
c rorrltrr Bperlrr.E upeAcraBJreHI,I.rI o .rlApax, rtan o6 orrrlrqecnu rorrnr,rx o6paaoua-
HIr.flX, saJreramu{r{x Ha pasJrr.ruuux r.rry6r{}rax. flgpa ueupepr,rruoi,i aMr{c-
cl{u B0Tpeqarorc.fl o6br.rno n sanerr,nr,rx o6nacr.sx rr ilpeAcTaBngrot co6ofi

13r.195
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MaJrerrbr{rrc rro pasxrepy (< 10"), rrarl6oJree flpr(rre r{ Hoporr.lo}fir,rtsyrque
o6pasonauux u o6tacrax, Bar{flrr,rx Qane.nr,uoit rpanytaqneii. If o;rocxrl
HerIpepIJBI{oi,i aul{ccrar,r c TaI{I,II{ }Iie pa0IIIeAeJIeHr{eM rrHreHcr4BHocTrr [o cler{rpy
r'ra6ilroAarorcfl Bo Bcrrbrlrrfiax u .racro 6trBalor cBEBaHLT c ycat{rl.

Ilcrecraeuuo 6rrro olnr,r4arb, rrro rt crr,rx ,r4pax fioJr]r{}rril oco6enrro apHo
npoflBJr.flTbcrr re cler(rpocHotrr,rqecnue arlrpexrr,r (nanpnuep, rrenoropoe ycr{-
Jrelllle lr.rlruii IIoHoB r.r oc.rra6.rreuue .uunnfi ueiirpalt lrr,rx aToxroB), noTopr,re
orr{erraJrr,rcb Ana r[aneroB B r{eJro,\r u pa6orax i4] u [5]. B erux pa6orax, uBrrAy
c;ra6ofi llaBpelnaror{eli cu,rr],I rrcrroJrr,Bouarr]rbrx rIlrLI lrrrcrpynreHToB, r{ccJreAo-
BaJrcfl clenrp ycpeArrerrHoto {axefla, r{yAa Bxo/lrrJrrr rr BepHa dtaHclrnofi rpa-
lryJlfrrllIl{ r{ rre}r{(larteJlbHble yqacTl{rrrr, BosMoiriHo, ,rApa H, a.

flpnnc4errrrbre peByJrbrarlr rror{agbrBaror, rrro omlcqenlrufi o$tlieHr B .flApax
II. D, Br,rpalrrerr eri1e r\rerree orpeAeJrerrrro, qel{ R ocpe4rrerrnou Sanene, T. o,
pEBYJIbTA,I, IIOJIyaICIIIIbIii T [4] u [5], ue fII]JIfleTC.fl 0JIeA0TBIIeI,I ocpeAIIeHIl,rI
rro niroqaAn a$r[exra B flAl]ax rr. D.

B aaltnroqeurre anropbl 6ralo4apar ]J. I4. JlnnopeHr{o u fI.I4. Cenr.rnanona
Ba yqacrrre n o6pa6o:rrte rrorrrypots.

Jltrreparypa
t. A. E. Cesepunft. tr{ao. t(ptrrvrcrofi acrpo(pr,ra. o6c., 17,129, 1957.
2. A. B. C e s e pnrr ft. Acrp. rxypn., 36, 684, 1957.
3. B. JI. X o x n o s a. llan. Hpr,rucnofi actpo(fua. o6c,, 19, 115, 1958.
4. T. B. [t p a r. Acrp. xrypu., 24, 329, 1,947.

5. O. H.MrarporroJrr,cKatr. Izlan. I(prrnrcHofi acrpo(fr.ra. o6c.,8,93; ll, 152.
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OECEPBATOPtr{Id

o rtoPorltolI EPI4OAI,TII ECI{I4X ilv n b cAIIIlfl X
T{ATI{I{THOI-O tIOJIfl 3Eh't.]II'I

A. C, J,{eo P ttt,tLtt)t'

pegroe r.rBMeneHr,re rrarrrr'rrrroro non;t 3elrrtr [p]I Rllc3arllrolt flacafie o6LIIlro llllTeprrpe-

Tl.{pyerorr Ran peByJIBraT Illloxo}It[eI{ux ygapuOli B0.rIHI;I OT Co:rrtr1a. OgnanO AJIIIIIa cBO-

6otrqrroro upo6era upn 6o"ururor,i cnopocrr'r ]locr,r{ir. BoJIIrna. Pelttuii t}poItT ltonte'r'rIoJl.yrll{Tr,ctt

TOJILITO trpl{ yrIeTe IUaTI]I{TIIOIO IIOJI'I.

V71ap 13o,,rnr,i o rroJro 3er,urlt gortncfl tsbTBBETI: fiofle6ailrrfl. CtolrcrpyttpoBalla 0IIOIU{aJIL-

1itfl ycrarroBt{a AJrfi perrrcrpar\r.Ir'r r{oporltofleplloAlrqecnllx ltolc5aHfiil l{arfiIrrlrofo rloJrrr

B [epr,ro/tr noauyrqcnlu,i. O6uapyxtcrrlr no.ne6arrrr;r c trcpl{oAo]\t orioJro 15 ceri., noe6yHr4aer[,re

rtpr.r BrrcsarlirorI rIaqaile.
Cnopocrs rloJrrrbr ranoro rrepr.ro4a n ncpxneli llorloc(Pepe II Btrltre oflpeAeJrflercrr r{oflIroii

rrJroTrrocrr,ro, ororoAa r]Lrrlr'IcJrflerctl AJITIHa lloJIIrLr Z - 30 000 r,r'r. IJo-ultguuolry, o6pa-

:lyeTCrr croflqafl BoJrrra i\{c}r{Ay rrarHr'rTrro-COIIllfliIteIIIIbll[I'I TOrrIta]'III CellepHolo II Io]It]Iofo

nonyruapur,i 3eu;rtr. Orpanieuue UpofcxoqllT 1Ia 1.pallll{e lronoc{epr,r. IIactr, aneprull trpo-

caqr,rDaercrl I3HIIB, AaBarl ga6liogaemre ltoporl{otreptroAurlecltIle HoIIe6aIIIlfl (I{[It)' Pac-

cMoTpclro saryxarrl,re B{rJrtr IIpE trPOxO]r{AeIrrII{ qepes I'IoHocdrepy '

SHORT-PERIOI] PUI,ST\TIONS oF TIJE EARTI.I,S I,IAGNtrTIC FIEI,D, by

rl . S. .Dunryasltirt. - TLe sharp changc of the Earbh's mapprcLic licld during a suclderr

cornlnencernent is usually interpretecl as t,hc resulb oi the passage of a shock wavc lroill Lhc

Su1. I-Iorvevcr, the lree pabh for large vclocilies is excecclingly long. A sliarp fronl, can by

explained only if the magnetic field is iahen inl,o accounL'

The impacL of the n,ave rvilh the Earbh's tielcl must, cause oscillations' r\ speciai

apparatus has bcen constluobed lor lhe lcgisb:ation of Lhe shorl,-pcriod oscillations of the

magnetic lictd cluring [hc tlisburbance-period. ]rlucbuaLions rvith a period of aboul 15 se-

con-tls, excitcd during suddcn commencemenL, have beeu detected'

The vclocity oI a wave nilli such a perioci in lhe uppcr ionosphere and highel is de-

Lermined by theion densiby. From here thc n,avelengLhL:30 000 /i:nz ll'as found. Evi-
dently a sl,arrding hyclrornagnetic n,ave is lormed bctrveen the magnetic-coniugate points

ol tire lorLhern ancl soul,herri tremispheresof the Earth. Reflecl,ion ial<cs place at the houn-

dary of the ionosphelc. PaIL of the energy penetrates dorvnward, causing the observed

short,-periode osciilations. The darnping of waves rvhich passing through the ionosphere is

considered.

ItaIt nesecrllo, NIarulIrHatI 6ypfl c BHS3aIIH6INI Haqa;roM (SSC) uactynacr

ua 3e1rne npr{MepHo arcpel 24 qaca flocJle r{IITeI{cr{BIIoI"I coJrl{eqrroii llcur,rruxlr.

.[ua 6ypr c MeHlrtreti ]irHrerrcr,rBr{ocTbro Bper{.rl SarlaBA},IBaHI,Ifl yBeJIliq}IBaeTCfl,

B cpe/{HeN{, Ao rroJryTopa cyTolr, Xapaxrepubrrr AJIfi BHCsarrIIoro HaqaJIa'*

* Mr,r Re paccNIaTpIIBaeilI 3Aecb IIII trpcAIIIecTByIoIqee SSC 6yxtoo6pa3Hoe BoBIIylI{eEIle'

nr sSC. Tosrar crpynrypa SSC 6yger paccl\{orpcrra rlosE(e'
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flBJlflercrr 6rrcrpoe IIBi\{e}reHHe froJr.fl, noropoe rrporrcxoA[T IIoarrr,r oAHoBpeMe[-
tro na nccfi 3er,rue. fi,na cpe4uux flrl4por R[Ieaarrrroc rrarraJro xapanreplr]ycrc.fl,
ItaIt [paBrrJro, AoBoJrr,rro 6rrcrpr,ru BoSpacrar{r{ett, rpt{qenr aro Rospacrar{rre
[,rat'rrr4Tlroto rroJrr{ Aocrl,rtaer cBoero t,raHcI{MaJrr,Horo SFraqetlufl (lruorla
30-60 1) aa npe,rra oxorro 2-3 uuu.

I!cru npnnucarr SSC uplr6nr,rrireru,rrc nopn)rc,nyjraprroro lrororril or Co.nHqa,
rot'4a rrco6xoAl'Ilro [prIHrrTL, IITO froTo]t rrxrccT HeBcpo.rlTrro l\{aJryrc Arlcrepcr{ro
crtopocter,i. Boenunaet o[peAeJrerrrrarr rpyArrocrs ilprr o6r,lrcuentrr,r ycr{o]l.rrro-
Iqcro rrexarrr,r3rra Ha Conrrqe, r{oropbri,i 6rr coo6riiaJl pa3rnrrHbrM r{oprycHyJrar,r
cro,rrb oAI.IHaI{oItIJc cltollocra, qro o}ur AoxoArrJl,r 6r,r 4o op6nrrr Scrrnlr rrprr-
NIcllIIo alcpcB cyrltll IIocJIc nr,r6poca ]I3 CoJIHr{a u]lalir}trrccrur oArrolllle}rcrrHo.

Ilecrua [pI{BJreflareJlbHoit rrBJffrercrt lr4er l'on4a [1] o ne;rrnltancrrloii
ygapnoir BoJrrre, r,rcrroJrrgolar{Hafl rrog}rie 3nnrepou [2] s cro reopr{r,r rrilrr:rrlr-
rrr,rx 6;rpt rr .fioJrflprrrrrx cl,lgrrrii, ftrocnonr,ny arelrr, orr]erc.T.ncrrrrr,rii aa SSC,
upo6elaer r,rell{rlJlalrerlroe IlpocrparrcrBo co cnopocrr,ro, flpeBr,rruarorqeit cno-
l)oorb 3Byna, Slrr.rrep ilpcAnoJraraer, rITo Ro ucrrrlrrrrte ilopo)fi/{aercrr ylap-
Iitlrl BoJrr{a [3 ], Ito'ropat{ sare NI pacIIpocrpairflercfl qepeB Me}firrJrarrerrroe
rlpocrpallcrBO [1, 2, 4]. Tonnqurra (tpoura ygaprroi;i ItoJIrrbI rrlll4Hrrr\{aercfl paB-
uoii rrecnonbltrn{ AJrtrr.rarr cno6o4noro npo6era L flpuunuarr rrJrorrrocrb B }re}r{-
rrJlarrerrror{ rrl]ocrparrcrBe rropflAna 103/c"uB r{ rcr\{[eparypy trol]flAHa
104-105' K, Suurep paccvr.{rbrBacr ar!$enurnrroe cearerrrre r,r Airru{y cno6o4-
rroro upo6era B Nreir{trJranernori cpeAo R rrpeArloJro}r{errurrr, arro cpe4a cocrorrr
I43 r,rorrr.raoBarruoto BoAopoAa r,r, cJrer{oraroJrbrro, naar,ruogeiicrBue Me[iAy qa-
crr,rqaMr{ rry,[orroBcr{oe. f{;rn ccqeHu.fl croJ]nuoBerrus ,S 3r.rrrrep [oryqaer

,\' : 2,1j.. 10-13 - 2,1|.,10-15 ctuf .

J36;rnrn i3ou.nn, Bello.flrlro, J : 16-ta c.,r2,2, .r'or.;qa :up:rr ne : !.01 cu3, I -= 7Or1 c,tt.

O;lnttno B cBoI4x ])actlcrax 3nnre1r l{oryo'rtrJr IlrrA Hcro(rrLocrcr,i. iler.no
[oHa3arr,, rrro IIpr{ flpllrrflTrrlx ycJroBt{flx roJlrilr{tra {poura yIIapuoii ]JoJ[]6I

ItoJrinrra 6r,r'r's 3ua.rtrreJrblro 6o.nrrue. f{er,ic'rrrlrrenr,Ho, nprr pacqere cLrrrcrrfirr
(,roJrnsoBcrrux 3ranrep rroJrrrByercrr rpopuy.rroi.r t2l

s' : (2,4.10-\7: c"t12,

'Ac tr.rrfl 7', npunulraercrr ,lraq'nue 104-llu 
"ruor,"on, 

crpaBeArrrrBoe Arrrr
IrJIilB[4];r Me]r{rrJralrerl{oro [pocTpaHcrBa, rracrr,rrIrl xo'ropoli [,BrrEiyrc.a c rerr-
JroBsrr{lr cnopoctxlrra. R ro }r{e Bllen{f, rtorolt rrJraBN{r,I, nrr6poueunor,i Ir3

Co;rrrqa u orBorctBorruLui ea 6ypu c SSC, upoxoqrrr Melr{nJrarrerrroe npocrparr-
orBo co cHopocrr,ro a : 108 catf cen. Teu.rronr,rc cnopo0rr{ ?roHoB aa $porrrolr
oltlr,uofi BOJIIIbI cpaBHlrr{61 c rranllocrrrr.recnort cHopocrLro raaa. C.uegoBaTeJrr,-

rro, reMflel]arypa Ba {)porrroNr, ccJrrr oH o6paayercn, AoJr]HHa r{BMeprrrr,c-fi

MrrJrJrtrorral{tr rpaAycoB. Co'r.rracuo I'. Ceny [6], roJrr,uuua $poura crrJrbHoli
ygapnoi,r BoJrHr,r fiop.rrAKa HecnoJrr,n]rx 4.nun cno6ognoro npo6era B npeqe.Tiax

$ponra, a He rrepcA $ponlorr.
C;tc4ouarenrrto, Brlrecro 7, nyntno ro[craBrrrb cpe!,]rrorc TeMlcparypy

B [peAeJrax Qponra. IlocHonr,riy IUrrrHa cBo6oAHoro upo6era BaBucrrr r{ or
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SJIertTpoIloB trI OT lroHoB,

Byercfl i'. Ccu [61

BOSLMeM AJIfl rlee Bhlpalt\er'rr',re [5], Itoropllri [o'{h-

. S(/i?)'z: 
Z1/'T nrZa eL Az(2) '

IAE
4kT

A, (2)x4ln-I;Fa

0ro nr,tpaXcnre 6rr.rlo ollpeAeJIello qepe3 BrI3ItOcrb I4 IIOroil{y Bl{JIIorIaer

neficTBge u uoIIoB I{ sJIeItTpOIIOB. fIO[CraBJLafI BMccro fu? (cpeglIflE rcM[epa-

rypa B npcle.rax rliponra nprrlrr{rraercfl paBuoli cpeA}IeMy apmslterlluecl{ol'Iv

trB ee rraqaJlbllolo I{ Ito}rerIFloro al-Ia'reguri) nell'rnurrr' [ *r", ]IaxoAlI]I

3. 10e0
). : ;:t : 3.1015, aclrr 7Li: 103 rr ,4, : 90,

rITo Brrarlr{TeIL,Ho 6oltlure, alelI Tpe6yellafl AJII'ITeJIIIIocT}'Io BHe3anl{oI0 IIarIaJIa

roJrlqr,rrra (I)poura rrosnryqeFrl,rrr. cJreAoBareJIE,IIO, upIl npI4H.fITbIx ycJIoBIIflx

rre rrpCACraBJIflerc-fl BOBIIoilI{IiLIl\I O6T,flCHnTL peBRIIfi CItaIIoH IIO'['I il]il'I B]Ie-

llal1IIOX,l IIaalaJIC.

tr4e ira6"uro4elillll CJIeA)IeT, oAIIaHo' lITo ecJ-II{ N,Ial,.HIITHoe Iro.[e 6IrIJIo C[o-

iroiitrbllt , ro Hartaily SSC uo npo^uccrRyCr no Bpeltcllll ttilltoc-'tl160 Bo3tlyille-

rrrre N{ar.}rr,rrHolo 11org. Itra6flroAaer{oe ],IIIorAa 6yxroo6pasHoe 11o3}ryqel{rre'

rrpeArxccrByroqee ssc, - EllJreHlre peAI{oe (B cpe4IlIax IIIllporax), II cciIII oHo

Ha6Jrro[aercfl, To xapaltTepl{3yeTc.rl OTASJIbLIbIN 6yxToc16paBHLIxt Bol}I'I}rxIcHI{-

eM, IIOCJIS qeIO IIOJI9 IIOiI{ST cIIOBa OCTaBaTT,Cfl CIIOHOI]H6III, T. e' [peAXIeCT-

Byroqec SSC 6yxroo6paanoc BoBtvryqerrrre rlolr{er 6ntr o6yc;roRJIeIIo Bxo?rt4e-

Hllenr s aTN,rocd)epy 3elr.rIlr oTAeJrbrroro o6IaHa l(opnyoHyJl. 3TO 3na'ulT, 't'to
ilpl,r6JrrrlHaroqr;a, $ponr lra3a, orBercrRerIHLIIl sa SSC, AoBoJIl'Ho ocrpLIfi

I{ rroTgNry r{oHl{eflqllfl yAapgoii BoJIIIrI Ile ]lo]I{eT 6nr:rr neurO or6pomeHa, IeM

6Onee, rrTO,ItaK IOI{aBLIRaIOT BLIIIOJIFIeI]HhIe B fIOCJIeAIIee RpeMfl 3ltollepll}teH-

T&JrbLrIJe lI TeopeTrlalec1rle EcCIeAoBaIII'Ifl [7- 10], r{IIol'IIe 6rrcrpr'Ie npoUecol'I

Ha coJrrrqe Jlyarlre o6tgcr,rnrorcfl c rrprrBJIerICHIle\I yAapl{brx B0JIII II, CJIeAO-

BaTeJIbrIo' lIo)flHo o;:nI{AaTb' tITo np]{ OTCyT0TB]II{ paBpLIBa HenpepLIBIIOCTI{

rrJrorrrocrr{ l|L, l4l y[apHafl BoJrr.ra, nopo]fiAae1{atl Ha colnqe, I{O}I{er pac-

IIpOCTpaILfITLCfl rlepe3 I{effiIIJIaHeTHOe nllOCTpaHCTBO'

To;rrqrlga rlrporrta, onpeAerreHrran I'. Cenorr [6], r1peArlorraraer 6ec1toHes-

Hyro ilpOBOAlItlOCTL CpeAbI. MOmnO ilOHaBaTb' qTO 0CJII{ IIpeAloJIO]I{}tTL ItOHeq-

rryro BcJrtrqr{ily ilpoBoAtrt{ocrr4, ro ToJIIII,I4}Ia $poflta 6y4et oIIpcAeJIflTLCfl rax}Ite

r{ DJreHTpox{arHlITHbIlIu MexaHI,I3n'IaMI{ AlIcclInaqI{II I{ }IO?I(0T 6r'rts uplr II0HOTO-

pLIx yCJIOBI{flX SIIaqIITeJILIIO I'teflLIIIe I'
To.rur,rli pacrrer ToJrrr{lrru,r r}ponra B ycJIOBJ,Iflx, I(OIAa ). eHaquTenLHO 6OIE-

IXe JIaplllopoBcKoIO paAI{yCa, HaIt eTo I{N{eeT l{ecTo B NIe}I{IIJIaHeTHOII [pOcTpaI{-

crBc, eIIIe rre flpoBeAen. B ynpou,eHIlON{ CIytlns cpeALI C lIBOrpofllloi'l upono-

Ar,rN{ocrr,ro [15] ro;lqraHa (bpoHra B Hecr{oJrbI{O pa3 IIpeBbl[Iaer BeIuaM]IY

\*
'' - 4rtca1'

crb, a, :lfV - cfiopocrb BByHa, tr B cryqaerle o-ilpoBoAl4Mo Y ?t
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oarer{b 6onsuoft [poRoAr,{n{ocr:lr drpour cnarlna IIoJI;{ieH 6r,rrt oqetlr, peSItlIM.

flponoTlnuocrb x{ex{urlanetnoI,l cpeALI rlolltrAl(a 1.011 ol. cr. eA., eonu T :
: 103 

oK, 
a ecJrrr, corJracllo geuueuy [16 ], upnnarr. T=70b oK, to o := l1ra ar,.

cr. eA. B o6ornx npar,innx cJryqaflx troJryqxslau I{cI{JrIoqI4TeJIsno peanui,l t[ponr

cnaqfia - r{e}ree 104 c"+t,, I{orrc.ruo, B ycJroBl{.flx rll,tilitoii rrJroll}Iocrr{, IiorAa

trpoBoAI'Il\Iocrb itliIrsorporIUa, aIlIcJIeHHatI BeJrIrqI{IIa l{o}I{er 6rrTI' Apyroli,
HO rrprrBeAerrHafl orleHr(a BCe-TaHrr roBoprlT o peBItoNI xapaHTepe I,I3NIOHeEI{g

IroJIfI B rIpeAeJIaX CI{aqHa.

f{rr pacuer:a rrrrcJra Maxa M BoJrrrr,r, lrprrxlelit, qro r'IalprJ]I{ellHocrb IIoJl.fi

11 n rreinunarrerrroNr rrpocrparrcrBe rroprlAl{a l0-" ec, a Ha paccrotl}rl4rr IrccltoJlb-

r{lrx jlaArrycos or $er'Inu - 10-a ec. Cnopoctlr sBVI{a AJIfl npoBoAarqeli cpe4r,r

B NI&IFIIITI:IOI{ IIOJIe OlpeAeJLfICTC.fl BbIpa}KeIIIlenI llTl

e :VE+7T**
r4e Co - cl{opocrl BByHa B ra3e R orcyrorBl'Ie l{arll]'rrHolo l1oJlfl, I/o - cno-

pocTr, uo.[rr Anrrlneua u [.,] 
- yroJl r{e}Iily IIaIpaBJIeIJLICM pacUpoCTparIeIII,IrI

BoJIIIbI rI Hatrpfl}I{elllrocrblo }IarHl{rrloro uo;nn I{' flplruerl B corJla0LII{ c ll3}Iepe-

Irr4.Etrrrr r,rltrerrouBrrocTr,r itofila&r{aJrr,rroro oRcareIII{fl t1_1-. 14] I{JI.fl TIJIoT}IocTI4

aJreltrpolro]] B trelr{rrJraltcl.lio}r npocuparrcr8e sFraqelllle n-, 102 - I1t'lcttt'. TOr'Aa

IUIt{ yrtaBalrr{r,rx Rr,rflrc Hanpfr}Iicrrllocreii ltarullTl{olo noJltt rr cos0 = t nony-
rraet\,r yo :7 .l)a-lt.108 c.u,/cen. C;rc4onatenr,rro, cltopocrb ABIr?ticIII'trI Bo31\{y-

ruarcrlero arerrra, npo6crarcqero rrclr{rrJrarrerrloc rrpocrparlcr]lo npui\Icprlo

aa 24 qaca rI paBrlarl V : 1,7 108 c.tr/cen, cyrqecrReiJllo 6olr,rue cl{opocrl{
BBlrlin B rrpoBoA.rrtrr,er,i cpcqc c yrrerorl l,larllr,rrrJol'o [o.l]tl. BbralllcJreHHoe orcloAa
qlroJro Maxa M :50- 1000, arro xapar{rep}ro ArIfl cI,IJrrrrIr,IX y[apHblx BorIIr.

Vgaprran BoJIHa, rroAxo/{rl It 3en1ile, BcTperIa0T 6oree nrotIIbIe cJIoII. Za na-

6;nroAenufi Ba pacrpocrp&rrollrlor,I arN,Ioc(bcpl{non [18] crleAyer' rrro rla paccrofl-
rrnr.r rrecr{oJrLr{r,rx parlrycon 3eruur aJreltrporrrlatr rlJlorHocrb nopuAlta 400-
600 o.,t/cat) Ir Ha paccro.flHrlrI t500 rc"v, [19] palrHa 5000 ealcat'g, arro tloArBep-

}I{AAETC'I AAI]IIIJI\,III, IIOJIYAIEHIII,I}II,1 I43 I{3YSEHI4-fl IB'I)fiEIII{fl CNYTHI{ITA SEUNU

[20], cc;ut rrepecqurarb n(, rrpprr,rerrrrrr Jrr{Hefrrrylo aItcrparloJlflrllrro. N[arnnruo-
ulrApo[Lrrrar{lruecHafl BoJrHa rlocTetreHrro Topt{oBI,ITc.f , ]lxoAf n 6onee rlJrorllbre

cnolr. Ha rrrrlnueii rpar{r,rqc r,rorroc$cpEruoJrrra nepexoAl,Ir n o6rr.rrryro oJICItrpo-

r{arlrr.n'Hylo r{ B ranor{ IrrrAe /(oxoAI,IT I{o rloBepx}Io0rl4 3elrnlr, Tanurt o6paaou,
perr{cTptrllyeNroc Bo Bpcr{fl BrrcBafluoro IrarraJra BoSMyn{e}Ille rroJIfl BLISBaHO

Toxarrrr n Irouoc$epe, cB.flBalrnbrMl{ c [poxo]I{AerrrleM BoJI}Ibr. Ml,t cnnotrgbl
olr{r{/{&rb,ero r{arrarr-ro aracrE, SSC o6ycnoBJrelra 4Lrnauo-a$$er(rot\{ [21 ] n pe-

3}I,IIbTATE YI]EJII4AIE]II,{fI I,IOHI,IBAIIIIU ITPI,I BTOP}}iEHI,II{ IIPOTOHOB B TIOJIfIPHI,IE

trrr,rpoTbr, nan 06 aroNr cBr{IlcreJrr,cTByror Ha6ilroAeuua I-lo.nrloJrflpllblx cutrrTutrx

1221 , fitn cpeAurrx r{ Hrrsr{r{x mr.rpor orBercrBerrHr,rN{ ]\Io}Her .sBJrtlTbc.s Heftr-
paJrLrrarl Fior{troHeura B KoprrycltyJr.EpHor\I r,rgJryrleHuu Connqa [23], npra6rr-

Barou{afl oAHoBpeMeHrro c yAapHoit noluoir. Ha noauorxHylo poJrr, nepcBapflAl{tr

B arr,rx npoqeccax yxaBbrBaJrocr s 124-261.
Cre4yer rro[qepn]ryrb, .rlo rcJreAcrBr{e nr,rcortoi,l ilpoBoArrMocrrl cpeAbI

rrBr{e}rerrl{e L,H se Nrox{er rrepe4aBarbctr Ao ypoBrIfl 3ertnn upanrutlecrr{
r\{rFroB0rrHo (narr n rrelpoBoArrrqefi cpe4e). PacnpocrparreHl.re Ap oana.raer
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@nr. 1. Cxena (pnroncrrtetpuvecroft ycta-
uonnr [tpr,rucRoft acrpo{ltar.rsecroft

o6cepBaropI{r

Tar()rre pactrpocrpaHeHr{e L,II , r. e. ABrr}rieHr.re BerqecrBa BJrerrer aa co6oli 4nlr-
}I{EHI,IE IIOJIfl.

lla4eHI're 1.4apuoi;r BoJrI{bI (co crtopocrrrc 1000 ntt/cen) Ha r{orrrraoBarrHyro
cpeAy B tral'r[rrrror'r rroJre i]rtBrlltaJrerrrr{o yAapy no ynpyroii cpc4e. Marul,lrrroe
rroJre 6yAer 4eiicrnouarr, uo4o6no (aNropri.r3aropy), c r{oropbrrr 6y4er cra;rrtr,r-
BaTI>ctI BOJIIIa. Cne4yet OH{IIAaTb, rITo Irpu DTonr rIOt)rT BOBTTI{]{I{yTL nole6a-
EII'I CpeA6l BXICCTe C (]lllopoilierrrrLrrr)) Narnr,rTrrbrlt lfoJretrr, rioTopLlc AoJrir{Hr,r

pacilpocTpaH.flrbc.fi I(aH MarHuTo-rr{A-
p oAr,rHaMllqecHr{e B o JrH},r.

flpe4uplruxroe c arofi rleJrr,ro aB-
TOpOM Ctreqr{aJlbHoe I{CCJIeAOBaHr4e TOH-

noft crpyxrypbr Bapr{aqraft uarurarnoro
IIOJTfl BO BpeM.g BIIeSaIIHOIO Harlala
rrarr{rlTHbrx 6ypt, roropoe npoBoAr{Tc.fl

n Itprrnrcnofi acrpoSr,rarauecxopl o6cep-
Baroprrrr c noMorrlbro {ruoxclrerplrve-
cxofi ycrauonxn, 4efictBr4TeJrbHo o6ua-
pyxtr{Jro cyrqecTBoBaHr{e HopoTno-fle-
puoArtqecnux no,re6auuft MarHr{THoto
uonn (HlH), aoa6yrxgaemrrx Bo Bpe-
M.E BHEBAIIEOIO }IAqAJIA.

@nroncuerptrqeonafl ycrarroRrta Itprrrrcnoli acrporfrreuuecHoii o6cepaaro-
puu (c[lrr. 1) npe4ctan,taor co6oii pacrloJro,{iclrIrr,rii s ropl{BoHrairluoli riro-
cnocrr{ r{HAyr{qrrounr,rrl rtorrlyp c at}l$entr,rnrroii rlJrotqaArlo ^S 

: t0$ cJrLz 1

coc[r{Helrr,rbTr"r c cprroncr,rerpou'r. C rlerrro I,ICorIoIIoBa]Ius FtIItt r} rlapre 7957 r.
nonryp 6r,u paa4crell rla ABe rIacrI,I, I'I3 Itoropl,Ix oAIIa rracrl c arfrfelturnnoli
[Jron(aAr,Io .l' : 3 .108 c,u,z 6r,rra uo4rtlloqclla It d)Jrloltcalerpy, perl'Ior]lllpyrc-
rqelty o6nllre lrapuaIU4r,I r'Iarrrrrrlroro no.ra. tlyocrlll,ITeJIsllocrr, arorl ycraIioIJIirI
e, :0,015 y/a,t.u,. /{pyraa alacrr, c odt$enruuuoii n.nou1a4r,Io 5"' -: 6'1.08 c,tr,z

[ol\nJrroqerra It Apyroxry clnroncrterPY, B llerrlr Itoroporo crol{T r[lrnr,tp, cpe-

aarcrqrui atrrrJlllryArJ r:apnaquli rlarHI,ITlIoro rIoJr-fl /{JllrrcJrr,}iocrblo B }IecltoJILIto

Mr{riyr (uo npenra 6ypt) . rlyuctnu't'c;rr,rrocrs aroii yctalronrtr,r ottono oz =-
: 0,005 y/-u,tt , r,t oua rrlleArrar]r{aqcrra AJrtI penrrcrpaqr'rn I{IIH Nlarurlrrlolo rIoJIfl

B cuoxorYrHr,riir lr nol;lt5rrqerrrrr,lit ncprlo/{. 3aul,rcr, RoAercrr c uotloqblo i!orope-
rrrcrparopa rra oclll{JrJlorpar[noli 6yrtare, urupr.ruoii 200 tt"tt, co cxopocrr,]o

paBBeprIiI,I 30 cnl"Lac. Ha tllrr'. 2, 3 4au rpurlep safll'rcl{ o6u1ux napr'raqrtit rtar-
Hr{THoro rroJrfl lr }til}t, noa6yrH4aer{rJx lr Boanlyrqeullr,rii ncprloA llo Bpel'rfl [rar-
rrr,rrr{oft 6ypn 4 celrta6px 1957 r'. t(pyr.ruocytoqllafl 1lerrlorpallllfi ua o4rroil nolr-

re o6u1r,rx napuaqlu:i ararrrrrrHoro rroJlrr I,I ItfIH upr,r cnonor:inorr r{ BoB}{yqeII-

HOll COCTOfIHI,III I{aIII}ITHOIO IIOJITI IIOBROJITICT ll3yt111rr, SclItOIIOiIOpHOCTII IIOflB-

JIeIII{rr HIIIT n reqenr{e cyron I'l rlx cBrIBb c noprr]rcltyilflll]IElll u3ryt1s1u4t*t

Cotuqa. .[an4nur [28] uepnr,ri,i o6parun RrrI{xIaHrIe rla lloJrHl{croctr,, ria6,nro-

Aael{yrc I,II{0IAa IIa }IaIIII,ITol'palIr[ax I,I AJIrI IIHTep[peTaI{I{I'I STOTO.EBJIeI',IIIfl

o6pa:rntca It NlarIII,IrFIoit rn4pognualrIlltc. Era r,r4ea 6r,r.na 6r,rctpo IIoAxBarIeIIa

Mrror.r{r.rrr lrccJroAotareJrflrIil u o6nacrn aC'rpoSI{3I,IItu 129-ZlJ u uocle4ona.rr

f Eonee rogpo6roe otrrcautre uo4o6uot ycrauoBrl'r rano" B [27].
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prrA pa6or rro o6,r,rlcHellurc Ito.r]c6aHui.I rula P"w Pr''. B Iractoxuler't coo6rqeuun

pcarb 6yAer r,rArr{ o }rccrre4oBa}rulr I(III{, uo36y}HAaerII{X [pI{ Brlcaalrrlorl lraqa-

Jro 1\ranur4rrrr,rx 6ypr, (HnH npn SSC) . iiarr se rpllxoArlJlocl Bcrllcqart, B iII'Ire-

parype cBcAeHI,IIl o perl4crpaqr}I ItO-

"'re6anuli Bloro rrrrla, rro-]lI'lA]IlIouy,
B CBtr3r{ C TpyArIocTfIr{I{, [OtIDJItImU{lI-

r,lrrc.fr rrlllr 6r,rctp orl r-l o 3p a cTaIIl'Ir{ Ir o Jrfl

rJo Bpen{rl BrresarrHofo rraqaJra. f[prt-
Mcllr,r sarrrceii ITIIF( npn SSC AaIILI Ira

{lrr. 4-6. tr4ccrelloHanno HIII( rprr
SSC, aapelr4crpr,rpoBarrribrx u rorlclMo
Mi'i' u Itpr,ntcnoii acT'lloilir3urlocr{oii
o6cepta'ropl{I{, lroItflBlilt}it0T, aITo [Ix
nau6oree xaparircprlllxlrl qellraltrl rrR-

Jrf Iorc-g:

t. Snan rrepBoro HoJre6alrn.fl BCe-

I.i{a [o"rIo]RI,ITe JreH I,I 0 O OTII eTCTB )reT B O', t-

pacTarlrllo IrOJIfl.

2. Alrrrulr,rryAa nepuoro rtoJIe6aItrlrl

ualr6o:rsnrafl r{ cooTaBJrrIcT' B cpe;1Hcrr

A-0,2-0,1 T.
3. Ilcprao4 none6arrr'rii 10-12 -

15 cert.
4. Itfllt 3aryxalor Ba lrpeNr.fl l-2

\11{H.

5. Boa6ynr4ernre I{fiH rlpll SSC

BaBUCITT oT BpeNICnI,I CyTOIi.

Ouorr,r4rro, qro rlccJreAonartuo ItfIH
1\,1O lr{eT AaTb rrel(oTo pLre AorIo"T[ IIlITe.rl t,-

Hbre cBeAeHlr-fl o I\IOxaHIrSN{e o6paaoua-
lir.rrr rrarHrrTHr,Ix B o3il{yu{enuii r.r s.Ilr,rfl

rrrrr,r HOprl)rcltyrtrplloro I,I3Jlyt1g11115t

Connqa rra r.rouoc$epy u trIarI{tr{rrloe

uore 3elrru.To-rrroe peI[e]ILrc rrpo6rerltr
ro71o6uo roi\r)/, nar{ DTo Ae.rraerc.s [pr{
pacrrere no;re6aur.rii ilBeBArI n co6crnerr-
rroxt rrarr{lrrrror{ IIoJIc [32],ncrpeuaerca
C 3]IAqIITEJIITIII,IIIII TIATEIIATIlAIECI{UIIII

TpvArlocrtllrtrr, It He r{rIeer 6orr,uroro
3rlaqeul{.fl, TaI( ItaIt IIeI,ISBCCTITLI C I{OC'ra-

17h 57n
)

6h lzn

(T)ur'. 2. Iir,rcrpoe Ro apacrarrrre rrarrrrrrrro-
ro rroJrrr (z-nounorrerrra), sapcrrctpltpo-
ll:rrrrroc rlo Bper\{rr lrarrmrnoii 6ypu /r cen-
rn6lttr 1,957 r.u 18 .rac. 02 ulrn. Jfa ranlr-
clr 3aMcrrrr,r cne4r,r TtlI[(, orrrerJrl4Bo Bape-

lrrcrprrpoBarrrrtlc BTopr,rrr r[nroxcltetpolr
(cn. r[r.rr. 3). Bpeur ]\{r,IpoBoe

,loquoft ToarHocrr,Io $nar,r.rccttlre ycJroBllfl B rrorone u Il oltpecrrrocr.rlx Seunrn.

floarouy orparrnql{Nlcrl rloI{a t'py6rru ItaqecrBel:Irlr,rx{ paccNlorpeurren{.

.I[.nn uonueH?r.E flel]rroArrqec(rrx nore6aur,rft Iry]rirra crotrqa-s BoJrIra, T. e.

lyrr, paclpocrparreul{fl uoJrHLr AoJr}r{eH 6r,rtt, olparIIrqcII orpaxteHrletr, floflD-
JrflIonlrrr{cfl, r{ailllrrx{ol1, ilprr 6ricrpor{ pocre aJrenrpoHHor"r rrJrorrrocrrl rxe,tll,B

E Tepnr.ruonorflfi , rrpr{EETaE Ni e[{AyEapoAHr,rM Co roaoM
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lepr.roAa rtore6auuri T , zttan criopocrh pacnpocrpaHelllrfr BoJII{LI, r,rox{Iro saiiut
IUrr,lHy BoJrHl,r, Itoropar{ cpaBlllrtla c paB]Iepar'II'I crICTel{bI. Cropoctr BoJIIrr,I

Atrneua BaBrrcr{T or p, lzla c}laRnerr}r.rr rrepr'roAa HoJre6aIIrrI,i 1I BperleHr{ cno6o4-

Horo rl}lo6era n D-,E-ll F-c.nonx cJreAyer [33],'Iro upn roii creIIe]IIr i'IoHr'Isarlrrlr.

Itoropafl r,rx{eer n{eoro B l.rouocrfepe, ser]irlrarrsr,tc arox{brIre r,Ioryr 6ltrr, 5.619-
rrelrbl Bo.lrHort I,I .ITo, cJreAoBareJrblro, cliopocrb rlarHllTo-rlrAponr{Harluqecxux

(Dr.rr. 3. lpynna I{fIIt, aaperucrpr.IpoBalr}Ia.fl B rloMeur 6r,rctporo
pocra rro.rrfl 4 cefirtr1ptr 1957 r. Bpe,ux rrtupoaoe

BOJrH OnpCACJrfIeTC.fl rrJrOTrrOCTbIO TOJTL,I{O rrJlaSLIl,r, T. e. r.{OHI{SOBaHIlOfi SaCTU

raaa, IJefitpaJrr,r{bre aror{br cnaqa.rra rre yrracrBylor B IIBI{EteHrrrr, a BareM Ex
poJrb cBo4rrrc.fi H ramerlrrro ttore6anur:i r,r npenparqeHr{Io DIIepruIrI BoJrI{bI B Terr-

lo (<(rplrxqrorrrlbre norepr{)) t34-36J. Cne4ouareJrErJo, rrplr r{oHqellrpar{r{Ir
r{oHoB h : \031c,n3 cnopocrr, paclpocrpaHe}Iufl BotrrHrr Anr,neIra

I/: 0, 03 : 2. I]gc.u,lcen : 2000 ntr fcen.
Ir tt"1g3.I S. Lg-u

Bsas cpe4urir nepuo4 ItfII{ orto.,ro 15 cox., Haxol1l{il{ /I.[I4IIY RorrHLI

L : V .T - 30 000 r,rr.

3ro oaua.raer, uro nore6nroulaflcJr cr{crerra He r,ro}r(er 6rrtr, orparu{qerla $ryx-
ryar{r{flN{r4 trJrorHocrr4 n nouoc$epe rrJrrr AByl[fl uonocSepurrlrl4 cJroflMla, Han

AJrr Apyroro cJrysafi (rurarlrcrirrxD nyJrbcar{ltli, na6nro4aroql{xc,a B rIoJr.rIplrbrx

mr{porax, aro rrpeAJrontra.rr Jlenepr [37]. flolyueuuatr BeJrI{qI{Ha fipeBr,Imaer

Ar{alrerp 3ennu r{ i\tlil, ecrecrBe}rr{o, [prlxol(rrrr H BaltrroqeHl,rro, qro none6aurag

paclpocrpar{.flrorc-flBAoJrbcnroBotiJrr,rrrr4r{, our,rparoulerlc-tr }Ia rroHoc$epy B reo-
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rlrarHr{Tr{o-corrpflir{eEHLrx roqltax. Clrlouag JIr{}Infl uo.rr.s 3elrnr.r, r{oroparl Bxo-

Ar{T B raouocr[epy B cpeAIII,lx [rrrporax, [poxoAllT IIaA DHBaropoM Ha Bblcore

2-.3 pagnyca SeIIJII,I, rAe rIJlorllocrt, tloprlAr(a 103 uouon/c"ttB, Bomta paclpo-

crpaHflerc.fl co cxopocTr,ro, rtoAcrluTar'rnoft BbIIrre. Boalroxtuo, aITo yMeEI][IeHue

cnopocTr{ BoJIHr,r, [poucxoAfln{ee Ha cpaBrrl{TeJlbllo ItOpOTItOrr OTpeS}ie IIyTLI,

olrog, 10
oaoz/'

@ur. 4. It[]t, Baperr{-
cTpuponaHHtrre Bo IrpeMfr
BIIeBatrHOro EaqaJla MaI-
snrsoii 6ypv. 17 arperrrr
1957 r. Bpenr ilrrrpoBoe

tDur'. 5. ItIIt, eaperu-
cTprrpoBaHrrbre Do BpeMtr

BIICSAIIIIOTO EASAJIA MAT-

nr,rtnoft 6ypu 30 Mafi
1957 r. Bperr.ra MrrpoBoe

tl)ur. 6. I{fII{,saperr,rcrpu-
poBarrflr;re Bo BpeMg BrIe-
SaIII{OfO IIaqaJIa IlIaf}I[T-
uori 6ypn 6 anrycra 1957r.

Bpeur MrrpoBoe

rtor4a cr.rJroBa-fl JrrrHr{.tr llxo4r{T B r.rorroc6epy, cJry}r{r4l. rrpuquHoii orpa]r{entr-8,
Lreo6xoAr{Nroro AJrfl ycraHoBJrerru.fl cro,flrlux noln. Cne4oBareJrr,Ho, I\{arHI{To-
lrlAlloAI{Hallr{qecna.fi BoJrrra pacilpocrpar{flercfl no clrnosoii JttlLttrtrr, rrocreAo-
BareJTr;Ilo orpax{aflcb or rrorrocd)eprrr Ha oAHox[ r,r Apyrolr r(orrrlc crrtosoii .nlr-

ur.rr,r, flplr Italr{Aor[ orparfieHr,rtr Har(a.fl-To aracrr, oHeprr{rr rto}r{er rrpoxoArrrb
qepeB r,loHoc$epy, AaBa.rr Ha6ilroAaelrrre HIIH.

Saryxar-rue xone6auuft onbrnu, u npr{Hrlrrle rllorrcxoAr{Tr nar{ rra-aa ranoro
trpocaqr4Baurr.fl, rar{ r{ rra-Ba A}r{oyrreBr,rx [38] r,r {plrnqnounbrx trorepr, t34-36 ].
Jlerno [or(aBarr,, rrro Air{oyJ]eBbr rrorepr{ ilprr repr.roAe B HecnoJrr,no Aec.rrrnoB
ceHyHA rrecyqecTBerrEr,r. (Dplrxquonnr,re rroTeprr B Nre?firrJrarrerlror{ IIpocT-
paHcrBe MaJrLr r{B-Ba HLrBnoro orHocr{TeJIbr'roro coAep}Harrrr.fl HefiTparr,r-rbrx
aTor'IoB. OAuanO oHrr lror.yT 6trrr cyrqecTBeHHDr AJIfl [pocaqrrBaroqr{xcf BoJrH,

r.rAyullrx qepe3 r.roHoc{epy. OcrlosuDrNl r,rexa}rr{3}roNr nepeAaq[ r,rrrrryJrbca or
r{oHoB n ueftrparrHr,rn{ arol{aM B Aarrrror[ cryuae 6y4er uepeaap.EAr{a (ce.reuue
y[pylolo cToJlnr{oBer{r4.s ]\rerrbrrre), npn.rell Bpe}rfr rrepesapfrAnra n 6y4er no
nOp.rIAI{y BeJII{qI{IILI OIpeAOJIflTL BpeIIfI BaTyxaIIIIfl BOJIIIbI, TaIt HaI( IIOJIIIafl
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aHeprr{fl BoJrrrbr (lrarHnrHaa r{ Itr,rHerr.rqecrtaR) .irr,rrirr, nAIloe npeuocxoAl{T ItuHe-

r[qecHyro srreprr,rm. !,.nlrua upo6era r,rorra ). Ao nepcsaprrAr{rr troprrAtta 707 c,u,

B cJloe Fru 2.105 c,M, Il cJroe Fr, Maroe sHarleHrle i s croe Fr orpanr,r.u,rBaer

tso3r\rolr{Hocrr, o6paaonanr,rx ycrofiulmrrx cToflqux xral'rrl{To-l'r{ApoAuHaMuqe-

cr(r{x BoJrrr B sTorr cJroe, Tart Itan Bper\IflAorlepeSap.flAltr{ [op.fIAI{a HecHoJIr,KLIx

cefiyHA,3ro cle4yer lrrrrcrr, B Br.rAy rrpr{ npr{JIoH{e}IL{I,I Teoplrlr },IarHrlTo-rrrApo-

AuuaM[secnr{x BoJrr{ n lrouoc$epe.
B npe4nar.aerroii rro71e"nr{ Baryxa}rr,re BCrreAcrBI,Ie IIBal{uoAeircrsrr.fl c seiir-

paJrbHblr,I raSor{He AoJr}r(Ho 6r,trr cyqecTBerlrlo, TaH HaI{ ocltoB}Ia.fl rlacrr, cTof-
.reft norurr pacrioJlolnerra BHaarureJrbHo Br,Ime c.noa Fr. B calrolr cnoe F, rto-
ne6anlrn Nroryr rroAAeplHrrBarro.fl Ba cser NIaI'Huruort anepruI,I, nepeAarorqeficx

r.ra 6onee Br{cortrrx cJroeB BAoJrb cLrJIoBoll Jrrtlrul{. Ot xore6rrcu{eroc.s cJro.E F2

AOJrlr{Hr,r Henpcpr,rBHo pacrrpocTparrrrTbc-E BoJrIIbI, npoxoA.EtrIrre rrepeB F1

e 6oilee r.rr{}r{Hrre cJrorl r{ Tar{ Baryxarcllt{e. Beryulax uepea cnort F, nonna Re

ycneeT saTyxHyTL, TaI( nalt Ora pacnpocTpal{.EeTo.tr co crtopoctrro 7:
5,707 cu/ceh, r. e. flepecerler crroft Ba Bper{.rl nop.EAI{a 0,2 cex. 3a aro BperLrI

xo;re6;rrorlluicn non npoii4cr nyrr, ol{oJro 2'l)a c"u,*, r. e. nepeaap.rrAxa He

yctreer upor,raor,iru. 9ro nacaercfl clrofl E, to u lrerl Bpellfl IlpoxolI{AeHI,Ig lloJr-

nr,r npn6nlrar{reJrbl{o Ha llopflAoIt rlelrrrlrle, qeilr Bpel,rfl rrepeBap.sAnn, 3to nn-
Jrrrerc-fl TpyAHocrr,ro [peAflaraerroii tnnotesbl OAHaIto ara rpyAHocrr orHo-
crrrcrr r{ n nro6ort 4pyr.or:r rLIrIoreBe oSpaaouanr,ra I{ollorlto-[epI'IoAuqecHI'Ix
nole6annfr,

Cregyer rrNrerrr B rr{Ay, .rro o6r,.flcrreulre I{fII( nprr SSC ne tpe6yer o6.Eaa-

reJrr,Ho y4apnoii BoJrrrbr. B upr,rnqrrne Boarlox{r{o uoa6yin4eur,rc Ftfl}t u o6hrrI}Io

paccMarpr,rRaer{brr[ rrorol{orI tleniueHa 
- @eppapo, ccJI}I npeAfloJlo]I{r{rb, rITo

rroTon cocrollT r.{3 orAeJrbIIrIx o6.nartoB l{opnycl(yl (o ueu cBI,IAereJIr,cTBycll

xapaHTep l\rarrrrrrorpalrlr), riccyrlrlx (lrNropoflieHFrr,rc) trIarHrITr{IJe no;nl, Cy-
rr{ecTnoBaHlre ralilrx (Bnropo}r{errl.rr,rxl noteii R noroltax cJreAyer I{3 l,layqeul{tr

napuaqni,i r,rrrreHorrBr{ocru IiocrluqecHoro rlBJryaIeHI{f I39-4{J, Horopr,re urle}I-
rro clrrraalrbr c 6ypnrrn c SSC. ItfIH, rra6nro4aerrLre Bo riper'Ir lloar{ytr{ellllfl Mar'-

HrrrHoro nora (6yx'r'a crlyJrr,caqlrnmrt), nlol'yr 6rrrr, o6r,.scHel{Lr Bo36y?fiAer'IueNl

Ma I'III,IT O-rI{All OAI,IIIallllqeCI{I{X B OJI}I yAa Il altII OTIIC JIsIILIX < nOH4er.rC aquli >,.

necytrI,lrx (BL,ropoirrerr11610) Nr&rFil:lrrrbre rroJr-fl [42], DealtMo4elictnlre I(oropblx
c MarHr,rrHbrM noJrerL 3err.lrr,r rIccJIe,I(oBaHo s [43, 44],

B ganrueiiurer,r lreo6xo4l,Irlo cpalllllrrr, HilH IIa AByx l(ocraroq[o yAaJIeIr-

Ir,rx craullr.rnx, .Il,nn rtolc6anr,tr:i lr,Iua P, o4nonpen{eHlloc?b rloflBJrelrrlfl Ha

or.pouuor,i rlJrorr{aAu, 11o-BrrAr,lrrorry, flt}rrrrercfl ycrarro]rJreHIIbIxI {axrorr [45.] .

E(erarennuo npoBepr,rrr, aro yrBepli{Aerrrre AJrr orAeJIbHbIx rpyrlrr Hore6aural:r

rurra P, (6nenue). Ha lronoc(lepuoir cralrqlll'I ltprrucxor:i acrpo$uallqecxofi
o6cepnatopr{rr npeArroJrar.acrcfl npoBecrrr HenpepblBrloe BoHAL{poBaI.II{e trrolro-

c{cprr c qeJrr,rc BLIflcHeHufl rIoBeAeHI'Ifl uorroc{e1tr,r Bo Bperlf BHeBarluoro Haqa-

Jra rrarrrl{THr,Ix 6ypr. Otne.reunoe u [46] yBeJrrqeHl,Ie lo Frw lmin Bo Bpenlrl

1* Cxopocr:s EoEoB ?'i B BoJrEe Mornuo oqeutrrr Il3 coorEonler'nx vpluf :ynhz,rrye

h- lione Bo3MyqeEtrtr. Iloraran oi = 3.105.30.a'0-24 - LO-rl elcnug u h:1'0-B 2c' Eaxo.

Au]f ui: L02 cnlcen, qro MeHr,Ine teuuosoft cKopoc,Tl4 u : 10s cufcen.
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SSC npe4craBJrrJcT u Drorr orHo[rerrr4rr olpeAeJrerrHr,rr,i r,rnrepec. IlogsreHuc
cno.a E u yBeruarerrl,re ltpr4Trrqecrtr,rx qac'ror cJrog F2, Baperlcrpr{poBaHHoe
Ha rrorroc$epuoii cranquu I{prrucitorl acrpo$uer4qecrtoli o6cepnaropr{rr B Hoq-

Hoe BpeN,rfl, no Bper{fl rroJrrrpHoro c.titr.LLufl, Ha6nro4auurer.oc-fl B }tprruy 29 cen-
ra6pn 7957 t,, cBrrrlereJrbcruyer o ror[, rrro Bo Bpcr,trr oyor{rr r{HrerrcrrBrrr,rx

rlrarHr{Trrbrx 6ypr nueer r,recro rlpoHlrltr{oBerrrre HopnycltyJr.fiprroro rrBJryrre]rrrn

Cornqa rra cpeAlrr{e Ir rll4altr{e reonrarru{THr,ie turrporr,r, B cs.sar,r c arr,rr\,r yr'tecrrlo
Harrorrrrrrrb o r'ra6nro4enrrur ll.arnort paAr{aq[[ [47] no Bpenr.fl r{rrrer{crrBHoro
norr.Epgoro clr.flrrlrrr 1r,Irc;rn 1957 r. rr Bo Bperrfl rrarnr,truoil 6ypr,r [481 29 anryc-
ta 1957 r'., ItorAa ua6,nro4a.nocs 6r,rctpoe yNreHbrxeHlre Beprr{HaJrbuofi rtorftro-
rrer{rri ararHrrrrroro uorr (cocraBJr.flrorqee zr00-500 T Ha crar{qlru Forl, C}rur-
chill). tIro6u o6t.scnrlrt rpolrr{nHoBeHr,re noprycx;rrrrt o"o uaflyqeHlrrr Ha

cToJrb l{r4[]rtuc reoNrarr'rrrTrrbre rxl{poTbI tr BoSrrtrltHoBer.rl{e [pI{ aTotr pe}rTrelioB-
cKoIo r{BJIyqerrr,rfl, rreAocl'aTorrHo, Iro-BI,rAI4I{oNry,IIpuBJrerreFrlrfl ToJIbI{o i\texarrl{B-
r\ra trepeBaprIAItrr Ir rpe6yerca naiirrr ycr{op.srorqrdft ue xaunar,r,Rolopbrli Hasurrar
6r,r pa6otaro n6nnslr Seunu, paaroHrr.tr aJrenrpor{Lr /{o oHeprr.r-lr, rprr rto,ropofi
RO3rrOHiIIa IeHepaqrlfl peHTIer.roBcrtoIo u3il)iqerrr,rrl ToplroSrrblt\'I lrSJIyrrcHnehr.

Vcnopnrcrquit lrexarruau 4ei,icrur,rrcJrbrro Heo6xoAr,rNr, ecJrr{ rre [peArroJro]fir{Tb,
qro coorBercrByloqr{e 6r,rc'rpr,re qacrr.rqbr }re repeHecerrrr rra Coluqa o6naHou
c ( Ir xlo p olI(eIIHbIlt) IIaI'IIIITIILIT{ IIO JIe XI.

B earirro.reHrre cullralo cBorrr{ AoJrrorr rrpr,rHocrrr 6.rraro4apnocro C. D. Ilu-
r{eJrbrrepy Ba pyl{oBoAcrRo I,I 6olsrnyro [oi\{ou{r, ilp],r Br,rrroJrrror.rr,rl,r pa6otr,r.
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AI{AAEN,II,Ifl II ,,\ }I }i CCCP

I{BBECTI4g ITPbIMCI{OtrT ACTPOOI{3I{qECITOtr{
To,n XXI, 1959 r.

OIICEPBATOI'I4II

IT BOIIPOC}' O I'EHI]T}IqEC}IOII CI}fl3U
3BE3I{ PASHbrX IIOICT4CTUM

C. l]. .I I tru,e.nb',t,op

I4cxogn rrB \roAoJrrr I'arattrunr.r [o ]I . III]ru/{l'y, paccqllrarr y4e;irurrii iuoMeET aBeBA

paanrrx rroAcrrcror{.'feoplur C. BeftqaenItcpa, A, I{. Jle6eglrncnoro I{ JI.9. l'ypenr.rua,
TAR )r{e r{aK r,r Her{oTopbre Apyrrre rrrtroTe3r,r, He MoryT o6rncuutr pacflpeAeJlelrrrE MoMeIItoB

rr BBeBA. Mrroronpatuoe BanpyliuBaHrrc pyKaBoB, rro-BrrArn{orrry, [pcAorBpan\aercx 4eficr-
BI{EM MATIIIITIIOTO IIOJI't.

ON TIIE GENETI(I RLILATION OITSTARS OF DIFFBITUNT SURSYSTEMS,by
S. B. Picltel.ncr".-'fhcspecific rlomentumof sl,ars of diflereni subsysi,ems has been cal-
ouiated according to X[. Sc]rmidL's model of the Galaxy. The theoriesof C. Weizsdcker,
A. Lebedinsky and L. Gurevich, as well as some other hypotheses, cannot explain the
clistributiou of the mornenta. The formation of mary trailing arms is evidently prevented
by the action of the rnagnetic field,

.l le.lrr, uaoto.flrqeti BaNIorrur -- cl)arlllrrrJ rirlrrcllarlrqecltl,le cBoiicrBa BneBA

IIaBJIIITIHLIX JIOACTICT0II Ir CBt{3r{ C tsOIIpOCOtI O UX rerrerl{rrecHofi cB.sSrr r,I oT['te-

TrrTb HenoTopbre TllyArrocrr.r IIpeA"rraraBlrtrrxc-fl rrrtroTe3. cyrqecroyroilIr{e Teopurl

o cBflBrI o6,r,ert.ror rlrocltux, rrl)orreliyrorrlrblx r,I cdreplr.recnux troAclrcrell rlcxo-

I.[IT rtB TOto, qro rra [opBoli crit,(r{r{ cr}oero cylqecrRolraHtrfl laJraHTrtr(a 6hrJra

raBoBr,rxr o6[axonr HerrpaBrr.rr6uoii riioprrrr c N{orqr{bri\'rl{ ryp6y.neuurbrMr,I ABr{}r{e-
Hr{.srrlr. trlls aroro o6rar(a o6lrasonarncr, BtseaADr c$epn.recxnx rIoAcrrcreM,

a ocTaTnrr, Bx{ecTe c rcl\r l'a3or\r, rtoropr,ril 6r,ru nrr6pomel{ BBeSAaNu{ H rtoHr{y

rrx sBoJrroqtrrtr{, c}riaJlr.rclr B,(rrcrt, rl{e I{3 Hnx o6paSoBaJrlrcb SBeSAbr rlpor[e]ny-
TOqHr,rx rroAcrrrcTerr. r{acrr, r'a3a, ,IllilflIotqeroc.fl rrpoAyrtTol{ SBoJIToIII{r.r, Ao cr4x

IIop ilpeBpaqaerorr B sBeBAr,I rrJrocnoii rroAcrrcrerlbr la,natturttu. 3ru upeAcran-

ile:f^uft xopolno corJlacyloT0rr co x[Ilo}ItecTl]o1\,1 Ha6rIoAaTeIr,HbIx oal{Tou. oco-
6enno Balnlro paaJrr,rqrre xrlrurrqecr(ofo cocraBa BBeBA paalllrx uoAcl{creN{ -
CaMbIe CTapbIe 3BeBALI IaJIO COAeplliaT i\T€TaJIJIOB I{ ApytI4X TrI}IteJILIX eJIeIIeH-

ron n 20--30 paa Nrelrblre, rrenl arMocdlepa CorHqa, aBeBAr,I raJraxrrrqecroro
flApa coAep?riaT 3Tr.r aJreNlolrTlil 13 HeCnOJIrrltO 6Onr,meU t(oJIIlqecTBe, EoIIO-BIUE-
n,rolry, rlerrbrrre, .rerlr Conuqe, a 3Be3AI{ lrJrocr(or'I rloAclrcTelrlr, [o-BEAtrMo]\{y,

HecItoJIbIto 60t'a.re rfl)IteJrllttrI eJIelleHTaMr{, llerI coJIHqe. PaSru.Iue xuilruqe-
cHoro cocTaBa ccrl cJrcAcTBrre roro o6c'ro-gteilL0TBa,aITO 3Re3Ar,r B fipol\ecce

14 lrsl. I{prnirrcri. ooceptsar.,'rorl xxl 20g



aBoJIroIl,iII{ o6orarqaroroJl TrrifieillJNrl e.ilcNerrra}Ilt, 'l'aH ETo al€t,t 6o;irlrue [ocJreA-
Irlrx, Tetr{ rr 6olree rroaAHerry rror{oJreHr4lo upr4rraAJren{rrr BBeBAa (clr, Halplrlrep,
o6aop [1]). Paccuorpnrl 6o;ree uo4po6no gnrralrl{qecnyrc cropoHy Bolrpoca.

Ha6nrogeuufl rronaabrRaror, qro crpepn.recrtlre rloAcrlcrer{br r,r crapble BBeBAr,r -
<<6rrcrprre HapJrr{Hr,r) ts Auclie , crl.Tlb}ro ltorrqellTpllpylorctl H qenrpy, o6teHrr,r
IIpONIeiIiyTOIIHIJx flOACUCTetrI, B TOI\{ uI'IOJIe }IiCJTTbIe I{ ItpaCHbIe sBeBAbl rIaSHOl:I

rrooJreAonareJrbrrocrr{, r(orrqerrrpi.rpvlorclr }i qe}rrpy cra6ee, a lreniarea4nr,rft
ra3 r{ ropflrrrre 3Be3[r{ rrJIOoi{rrx [oIIc]rcreN n qerrTpy florrTII rre HorrrleHTpr.rpyroT-

ca. 3ry rpyArrocrb, o6qyro AJrt{ BCex reoprrii [poilcxo]I{Ae}Il,Ifl BBeBA, Beirq-
Bexrrep [2] yc'rparr{.rr, paccrrarpnBatr eBoJrloqrrrc r'aBolloro /(ncna. flo ero ltne-
Irl{ro B.fBItocrL, oco6eulro typ6\r;rourrra.fl, crpeN{rlcfr nbrpoBr{firb yrJroBbre clto-
pocrrr na paalrrrx paccrotrrllrflx or qer{rpa, crJlaAllrr at[$ext glrr[Sepenqn-
aJrf,rror'o BparqeIrl{fl. Llro Aonaino lrpr{Becrl,I rt rotrr)r , rrro ycltopfierrble Br{e r.I-

rrr,re 3orrr{ llrrcna [prro6peraror 65nr,mufr yrnonor:r x{o[{e}Ir I,I yAaJrtrlorctl or
r{erlTpa, a saToprra}rir,rRaeNbrc BIryTperr}rr,re 3oHr,r [prr6Jrrr?rtaIOTctr n qerrTpy?

o6paayn rrJrorrroerrl{po, Roropoe rroro,\[ pacrraAaercs rra ]\tHoroEI{c,lr€}rrrTilo'

BBeB[rJ, Itorrl-\eHir]pnp]rIor[I,Iec.a ]t qeIITpy I'araHt]rltlt.
I44e.r o uepelroce ylJroBoro r\ror{errra or Brryrperrrrrlx }t BrreIxHI,II\{ o6nacrtlnt

JU{cHa 6r,rra cHa.raJra r}r{cnaBana Beiiqaenrepor'1 B rlpllnlcue}rrlrt H Teopru ilpo-
rlcxolr{71euun Conucqr.ror"r crrcro]rl,r, .rro6r,r o6'r,.gcnlrtr arraJIoll,rrlHyro rpyA]Iocrl?.
BoBHlrHarcuyro rrB-?a 6o,nr,uror.'o yrJroBolo rlor\telrra rIJrar'rer, cpaRrII4TeJrLHo

c Cotnlrem. B. C. Car[porroB rr I!. JI. Pycrion [3] yKaBaJTl, rrro aror rroxarl,rBr\I

lcrpeqaer Her(oropr,re Bo3paH{errLLrI. Tan HaH typ6yreuttrr,rri DlTexIelrr, AIlr{-
;nyl.trlIrtcn B qellTpaJrr,Horr rroire rfl?r{ecrlr, trepeHoorrr IIe rlrlrlyirbc, & r\IoillerlT

ulvlllyJIbca, ryp6ytrenrnatr Br[SItocTb l\ro]rteT, r.raflpoTltll, BrJIpoBrrflT6 pacnpeAeJre-

I{r{e yrJroBoro Morrerrra o6nana. Cregorate.nbrro, rroclioJILHy yAeJrl]Ilrii yrronoir
r\rorrcrrr pacrcr Iiapyxiy, ryp6yrenrna,lr IltIBItocrb trroil{er rlprlBecrl{ n o6-
p&'rlror\r! ecfr[exry - roplro?iiLrrrllro BHeIrIErrx cJIoeB II yc]iopelr[rc ]rHyT-

pcrrllrtx,
3ro roapanielure orl{ocr,ITcrr BoerloJro lr rt l-a,.;raxtrrne. ItpolTe roro, ec.rrr.r 6r,r,

jlacr.srr{Ba}rrrc Arrcna Ba crrer typ6y,rerirrrol-r BrrBItocrr.r 6r'r"no 6r,r cyqectnelrl}LrNl,
To B rIerrl,pe lanantrtltlr Ao"rr,[iH6r 6r,r.rirr 6r,r ua6rro4atr,crl Tar(Ire ]r{e BBeB[Iil 14,

i.a:!, rtafi s n,,rootioii rIoAcucreilre. [4o;ri11, rcit,t, uit6rroAeIILr.a ro.]rJraI{Acltrlx

paAIIOaCTpOI{Ox'tOll IIOHaBEIBaIOT, rlTO ]l qeIITpe I'aBa I\{eHbIIIe, qetrI B AI{CIte,
a rro co1ep]r{arrr.{ro Tl}r{eJrLrx SJlerlenroB ilBt}3/lrrr ueHTpa 6nr,rnte n cr[epuvecloii
rroAcr,rcreNle, arerr H u.rrocnoii. flpan;1a, uplr 6o.rr,ruoilr n"loruocrl{ raBa BBeBI(o-

o6paaonanue AoJI)Hrro r.rq'rrt 6r,rcrpce, rroETo]ry IreJrLllJr o;IiuAarb orlonrr nrrcortoit

IrJroTrrocTlI raBa B flApe, Ho Bo Ircfrltor\I cJrytl;1g olra AOrI)r{Ha 6t,trr, 6onr,rtre,.
rreM lJ rrJrocnocrr{ I'arratttrrrin. LIro iiacaercfl cpaBHlrreJrr,rlo r{oJroALIx

3Re3Ar TO 1,1X OTr{OCllTeJrLHOe HOirl,rarCCTBO trro7r{eT 6r,rTt, lralr,rlr na (ror're 6o",rr.-

Ilrol.o rrllc.rla c)TaI]rrTx 3BeSIL rro a5corror]rafl ItoUIIerrTpaL(I,Lfl 710nntna 6r,trr,

TaHlKe 6orsme, {clr B lIIIcIit), aITo, Lo-RtI/IL{rIoxly, rJe coI'.rIaoyercfl c Ira6JIIo.,

^eHl4.fil\,II4,Tarrrau o6palorr, u';,p6y:renruafl nrrrRocrb ne NIoIl{er o6T,scrrtrrr, na6,rro-

Jlacrroro pacupeAeJreurrr BrcBA prrBr{Lr\ Iro,rICIIcrcrI. Berirqaenncp pacctr,1arpl{-

BaJI OBOJIIOqIIIO TOJIbItO faSOIIOlO /:\I{CIia, CaIlITai{, IITO lllle3/(LI flpaI{TIITIeCI{I'I }Ie

r{Brreutrlor cBorrx,4nrrnienlri:r Ba BJrcr{fl }rirr3rrir I'a.tratt,triirr. A, 14. "tIe6eII,IHcI{}rI-I
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[/t.l u neaasrrcuMo Cuuqep u IllraprlururrbA [5] yHaBaJIrt, qro aro ne rarr. ]loa-
Myq,arctr{ee 4efictnne 6onr,mlrx Macc - sBesAHLrx o6ramon,uo L, 14. Jle6e4nn-

cl{oMy,rr raBoBrrx o6lanon,no [5J,uoxrer BaNIerHo LrBI\tB]Iurrr fiI{cnepcrlro cltopo-

creft anea4 Ba Kocr{oroHuqecltl,I Ilpl{eltJrer'ltle cpor{u.

B cn.nau c arI{}I A,U. Jle6eguncxuft [6] r 6o;ree geranuuo Jl . D. fypcnnv
[7] paccuarptrBaror cJreAylotrtrym cxerly o6tr,aaouaurn trolIcl'Icreu. Cua'rana

raaoBoe o6raro - [pororaJlar(r]rria crlJlrorql{Baercfl B A}IoH, r4e o6paayrorcfi

sBeaAr,r. flpu oupe4eJrerrrrErx ycJroBrr.sx o6paayrorcn BBeBAIrlne o6narta, paBrlepr,t

l{oropr,rx cpaBrrr,ri\rlr c roJrn{I{HOft c.no.g (cyrqecrnonaurIe raltllx o6;raxon ne

AOr(asarro IIOHa C AooraroqEoft oupegenerluocr:src). Boa.uynlarurqee 4efrcrnue
o6nanon [prrr]oArIT, nar 6r,r,no rronagauo, It pocry Al{cnepcl,Irl cnopocler,i nI{ yroJl-

nl,eHsro oJrofl Ba trpr{errJrer{brii cpox trop.rlAna 10e .net. Itlcnr,r xte Ro3r,ryrqeurr.fl

11por,rBBoArrrct{ He o6ilaltaun, a cHotrJIeHL{,alI}I, Co4epmau-(I{!lll, cHa}I{e]\{! tro

1000 anee4, To BpeNln yroJlu,enrrfl cllcrelllil npeBr,Iuraer {012 ler. Sueprraa, aa-

Tpaq[BacNra.fl rra yToJltr{eHrre, IroJryuacTcfl 3a crICT paAI,laIbI{oIo c}I{arrl-fl ocIIoB-

nor,1 rraccnr, Coxpanenue NIoMeHTa crIC'reMLr uporlcxoAlrr 6naro4apa roN{y, rrro

HeHOrOpafl aracTr, SBCBA y/[aJrtleTcfr oT qellTpa cltcTeiubl, o6paaya u.nocrtraft

Ar{cH, a ocraJrr,}rble BBeBAT,I nplr6;ruxiarorcrr I( I-{e}ITpy, o6paaytr rrApo 1{ yroJr-

u\eHr{r{fi Ar{cn Ror(pyr Hero. O6rextr,r cyqecrBeuuo ct}eplr.recltl{x rloAcr{cretll

<nr,16pacr,raalorcr{)) tr3 rler{rpaJrbuoii.racrn fanar(runu B peByJlsrare 6onee

clrJrbHblx cJlyt1nlHbr* noanyrqeulti'r'
Pacset1r DRoJrIorU{rI BBeBA}rr,rx orlcreM, rllrrepecllhre catrl,r ro ce6e, ltolyt

o6tgcnuru, u cBere r-roBrirx Aaulrbrx, Jrrlmb rlacrr, ocrloBrlr,rx oco6ellHocreit

latanrttnu. Onu lroryt o6r,fctrltt.t, trorleMy )I{eJtTLIe II ltpacIIbIe ttap"nr,rttr,r o6pa=

Byror npotrelr{yltoqHyro troAcr{crerry, ToJrtrIfltra rtoropoit B Hec(oJrLKo pas 6onr-
rrre roJrrr{rruu rrJrocnoit rroAcr{creMr{, O4naHo oIrI{ He o6tncuxtot, nouelly 6onr-
rrrnr{crBo o6ren.ros cc[epnuecrtrirx ro4crrcrel\{ (cy6Itaprut(rr r{ ruapoBrrre cltorrJle-

nga) xurarorcfl o-reub crapbrr,rr o6r,etttairrr,r -. I(&B&JIocTr 6r,r, uto paB6pacbr-

Barrrle BRe3/I lr3 ItreHTpa [oiI]IiHO npOAOJI]I(aTL0rI BCe BpeM.,{. ltle O6r,aCuxetcn,

noqeMy ra3 11 SBeBALI rIJIOCrti,lX [OACI{CTelr T-fll{yT0rr TaH AaJIer(o B rrJlocltocTu

la1axrn1r.r -- BeAb rra raB ArrHaNurrrccrtrrfi o$Senr pactrJrblBarllIfi He AeiicrByer
(4ncnepcua ero cltopouTeu yrrer{brrraerctr rrpn croJlrtr{oBeHuRx), a r]oBpacr

3Be3A ITJTOCKITX [OAcr.rcTer\r firerrr]me, qenl Bpelrr{ EBoJIrourIrI cllcTerfrl. I{poue
?ot o, ecJlr{ o6t,gcnu:rL rrpor-rrixeuHocirb rrJrocItIIx rroAcrlcreM nepegaueit r4x{rryJrrr-

ca, ro lIpyrafi rracTb sReBI TOrO )Ke ROspaora IIOJr?,HrIa 6r,rra ctxnyrLcfl K I{eI'IT-

py, o6paay.fl TarI 6onee to,nctr,rfi cnol-r, rrro He ua6nrogaercfl - sApo' ItaK y)fie

roRopl,rJlocr;, ro coc'raBy BRcBA 6nlrxie n c$epra.recnl{I\{, qeN,I rt fIJIocHIrr{ troAonc-

Tenrar,l, T, e. BBeBAoo6paaoranue raM AaBrJo llaltousuflocr,. B npaiirrem cJlyrlng

N{o}ttrro roBop[Tr, o6 yrolqerulrt B qeIITpe C?tCTor\tLI CTapblx 3l]eBA ALIcHa, ]Io

ne o6 cnolrorll:Irr clrcrer\{r,r rtapJrrlrton r'.narRotlr [ocJreAoBareJrrrloc'rrl Dto cre-

Ayer raltlne r,IB rol'o, rlro B tIll]le cltopocr]I 3Be3A R cpeAHe]lr n 6 pae 6orr,me

r{pyr6Bbrx [B], r.. e. TaIt fipoxoAflr BbIrrI]IyrBIc clp6lrtr,t aoea4 crfepuqec]iux

rroAcr.rcTelI.

Tanrarr o6paaou, rpaBural{lroIllroe naaullo;ier'ictulte BReBAHLIX o6raxoB

TanlHe, IIo-BrtA[N{or{y, He rro}I{eT O6r,-acHlttb aHolla.tb]Io 6OllnrOfo yfJIO-

1l oro l\{olvie}ITa II JIOCI{T4X UOACIICTCII .
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'I'py4lrocru c )r'Jrorbrr\r xloMerrrou ycyry6.rrxrcrcrr relr r[aitrorr Ig, l0], uro
IIIaPoIlIJc cItoIrJIeIII'Ifl ABIIiltyrctI ro orrerrbBr,rrrrHyu,rll DJrJrrrrcau. To lrie, ilo-r1r-
AIIrrOt{y, orlrocrlTcfr r,r n Apyrrrrr snesAarr cc[epuuecxr,rx tro/{cr,rorep. B onpec.r-
r.Iocrrlx Co.nuqa c),6xapnttntr raI{}Fie ABrr}r{yrcrr no Br,rrflTryrl,r}r aJrJrr,rflcam [8],
B rlpoTxlroloJlollillocTb Connqy I1 Apyrlrrr 6onee uonoAr,rr{ Brror;Aatr [po[rex{y-
TorII{bIx II oco6eHllo rlJrocltl{x rroAcr.rcrerr, op6rlr,r rioropr,rx [orrr]I ItpyroBr,te.
3ro oarraqaer, qro upn rofi )rie grreprr{rr op6nranr,rroro ABri}r{eHrrx anea4a c(re-
pr,ruecnor,i rroAcr.rcrcr{rJ }rnreer lreur,iur.rii yuonoi,i rio}rcrrr. Brr6pourcuur,rfi rag
AoJr)fierr 6rrn cna.rana rroBTop.frrr, {oplry crlcreNrbr crapt,rx :lBeaA. B 4anr,uer,i-
flretl or{ AoJI}rieH 6nr,n yu,rorlarLcfl R A]lclt, a op6r,rri,r - nperparrrrrrcfl [oqrrr
B llpyroBbre' coxpalrfltr yuonoii i\Iorlelrr, I{art aro 6ruro uonaearro AJr.rr nporo-
rlJlar{erHoro o6nana [11J. IIpu DroNr uouqeHrpaurlfr ]i qcrrrpy gonmua 6rrna
erqe yBeJrrIqlITDc.a. BoaltltHarotrIlle :JAecrr TpyAr{ocrrr r(o"rrrrecrB€Huo JryrI-
UIe upOI'I"IIJIIOCTpI{pOBa?1,, CpaRIIIIII yAeJIbIIbIC xlOIrClITbI paBJItrItIHrIx IIOA-
0I,ICTell.

Pacupo4c.lelnro rracc n l-a.uarirr,rfie 5r,r,no ro"ryrls11s i\I . Itr{ulrgrolr [12] rre
aHaJIr{3a A0IIIJIepoBCItI,Ix crlcu.\e]Irtr:i paTllrorrtuuu 2l ctr rr Aarrlrr,rx o nrlrrctraTl-
fie II paCtrpeAeJIeHI'IrI B npocrpallcrRe o6lr,eltrol] paBrrr,rx rroAcr.rcrelr B orrpecr-
Ilocrflx Conuqa. llcuont ayn [121, rlgnrno BbrrrllcJrr{rrr yrJroBble t{oNreFrrbr rrerr]t-
pex OCIIOBI'ILIXIO[Cl]CTer\I, [p0/{[OJIaIafl, rrTO BBeBAr,r ABI,I]r{yTC.E IrO Hpyr.OBrltt
op6urarl Dto Tiaer lepxnni.i rr]reAeJr A,rrfl xrol{errra III lr IV uo4cucrexr, peaJrrr-
I{oe SHaqerll{e [IoiHer 6r,r'rr, para B noJITopa 6otr,rue. 3rraqetrtr-g lracc r.I BLIIIIICJTSTI-

IIIJX yI.IIOIJLIX I{OIIeIITOB, a Talti{e IIX OTl{OItreHIItI - yAe"TT,IIbIe ytJIOBrrIe yO-
M€r.rTrrr rrpr{rreAer{r,r n ra6nr,rqe,

I,rrfl nccii crrc'rerrrJ ;\tnt r')>-,2,5 rnc

Ilolcrrcrelra
Tl.irollbre
IlOlICI]TLI

450

tt40
30 000

YJ(EJII,IIIJE
IIOIICHTLI

1320
1030

1070

720
e2tr

llilcca

159

649

348

1050

y/leirr-ilrrre
N{OMCI t,l, tn

1480
t230

1230

910

| ,.,,'n,,,"
I 

l\lr'r1rI1't,t

I. Iltrocnan
II. Haprulur

III. Crapr,re BBc3Ar,r n j(r.rcrie

(6r,rcrpr,re ancaTql,r) .

IV. C1,6rnpsrrr,r, 6crr,rc riap-
JIIII{U

V. lilaporrr,re crioilrrc]rr.rrr

i85
818 843 796

4;;)

988

qJt)

i 603

89

EA,unuqar{accr,r, rlcrroJrbayeilrafl NI . l[uu4rorr, pa]rrra 2,33 .10i Mg; al\n-
lrr{rla r{oMerrra coorBercrByer aroir t{acce, ABr,rr{yqer:icfl co cnopocrurc t n,yr/cen
Ea paccTorlEl4n I lirlC ot qeHTpa. flocneguaa cr]lona ra6nrrqtr BLrqr,rcJre]ra ro
Aar{rrbrM B. JIouaHa [13], Horoplrii nplrnogur pacupei(errorl{e rrapoB6r)! crou-
nenmft g laral{Trlne. E4r.runqeft Itaccr,t B Ta6rr,rqe cJyirir.rr rracca cxorrJrenr,rrl
(orouo 105 Mo).

Br,rsucrerue Moil{errra rrpoBoAlrJrocE, cJreAyroq,rr o6palo,rr. flpegrro.rua.a-
JrocE, qTo op6uTr,r AocTaTosHo nrrrxnyrr,re (a/6 Ilpi,lr.rflro paB]rrnr\r ,1nyrr),

Ta6nr.rqa



cr{orrJreur{fl rraxoA.trrc.E n6ilnaff a{enuea (C. Xijpuep roxa3aJr, rrro

B cpeAHer\[ cxonJreHr,rx ]raxoA.rrrc.fl ]ra paccro.aulllr 0,9 paccrolrHrr.fl aSe,rraa),
rT rreprrenAr.rnyJr.flprrafl ocu lalanrr{Hr{ cocraBJTflroqafl cnopocr}r cxorrJrexu8
B MorreHT, r(orga oHo iraxoArrrc.fl B HoHqe uanof, rroJryoclr, paBrra xpyronoft
cr{opocrl{ B rorlne, HyAa upoexrrrpyercrl sror HoHell ma;roft rroJryoca. Itporue
TOIO, [prIEtr{N{aJIOCb, rITO BCe MaJrEIe TTOJIyOCII trapaJrJIeJIbHbI IIJIOCHOCTT4

latarurttra r{ ABr{}r(eHlre npoucxogrrr B oAHoMHarrpaBJIeH[rra. B conoxy[Hocrtr,
yHaBaHHr;re AorryqeHr{.fl yBerr.rqr,IBaror yrronofi MoMerrr, Tar( qro 4eftcr:nraretr-
Ha.fl BerurtuHa Mo)r{er 6r,rtr gecrtoJlbr(o Merlbme.

IIa ra6nuqbl cpaay BuAHo, qro yAeilburlft uouenr rrJrocnor-r troAcucreMbr
u 2 pasa 6o,rrme, seM y cy6xaplzHoB, rr B 4 paaa 6olrme, seM y mapotshrx
cHouneuuii. Boamolxno, qro ABr1rrfieur4.fl BHaqurenruofi qacrr{ cy6xapnunon
LI Apyrux BBeBn qucro cSepzuecnlrx trolcr{creM NraJro orruqarorc.s or ABr{H{e-
nlrfi uraponblx cltolrJleHnrl, tor,qa r B cerBeprofi clpoxe Motvrerrr rrylr{Ho coor-
BercrReHHo yr[errbmurb.,(axe, ecJrr{ o16pocr,rrs qeHTpaJIBHyro o6nacrn
(r 12,5 nnc), ro r,r rorAa ocraercfi coBepmeHuo peaJrbTroe paailrrqfl€] yAeJrb]rbrx
I\IOMEHTOB.

V6e4nrenruoro paaperueullrr rpyAHocrr4, cB.flBauuoii c paBrusueM yAeJrb-

HbIx lloMelrror paBr-I];Ix rloAcrrcrelr, floHa rre nafigeuo. R uplrnquue l{},rcJrlrMbr
cJreAyIoqlre Bo31\{o}rrHocTr,I.

{, Vcnouus o6paaonaurafl BBeBltr r\{or.yr 6r,rtr paanurrHbr Ha paBHLrx paccl'o.tr-
Irnrrx or rlelrrpa, rraflpuniep, rra-Ba paBHoligncuepcnr.r crtopoor:eii raaa. Ecila
D qeHTpaJrbsr'tx o6.nacTax o6paaonblBaJIrIcb rrper{l,ryrqecTBer-rEo BBeBAbr ma.nofi
r\iaccbr, r(oropbre r{e yctreJrr{ rroTor\,r nptriirr,r qr{HJr rr urr6pocn:rr raa, To B AaJrb-
nefiurelt raa 6y.let llo.flBr.arl]cfl Tatr[, rAe ecrr 6onee tr{acc,r{BIrLIo BBeBAr,T, T. e. Ha

nepu$eprau.
O4naxo gra BoBrrolnuocTb Becbr{a LIcI{yccrBer{Ha, Hpo}rc roro, o}ra

rlJroxo corJlacyercrr c rerll Sanroiu, qro y cnl4paJlbll,rx r.aJrar(Tur( Sc, r rtoto-
pr,rx BBeBAoo6paaonarure IIaxoAr{Tcg ua 6onee pannefi craAr.rrr, t,raccr{BHr,re

rop.sqrle BReilAbr ua6nro4aror:cfl n s6nmarr qer-rrpa.
2. Haln.rrae cnllpaJrbubrx serseft c Marrrr4THbrM rroJrear x{o}r{er 6r,rru upr'ruu-

uol'r uepepacrrpeAeJrelrtrfl r4MrryJrr,ca. Befiqaennep l2l npeArroJrolfirrJr, qro
cnl4paJILHrIe BeTBI{ npeAcTaBJrfIrot Co6Oft HorrAerrcaqur{ rrareprrr{, pacTflrrlBae-
ur,re gu{$epeIrqI{aJIb}Ir,IM Bpan{eHr4enr. Ho ocraBaJloclr HerroHflTHbrnr, [orreMy
BeTBb BCerAa SaltpyqltBaeTc.E He 6o,nee ognOro-AByx paa. flprt.rrrua rrorxet 6r,rrt
B cyqecrooBaulir4 nora. 3axpyqrrBaHrle Bernrr AoJrlr{rro [prrBoAr{T}, n ycr{Jre-
rrl{rc rIoJIfr. Ht) }rarHr{Tuatr oneprlrrr rrc r\{o}(er yBefluarl,IBarr,ct 6ecupe4eJlbHo,

AoJr?fiel{ 6utr, o6patHbII"I npoqecc. flo cyqecrBy aro ar{aJror.r{rrHo rrexaur,rBuy
lyp6yneurnolir Drraxocrrr Befiqaexxepa. flone flpenflrcrByer qa;rtuefiureuy
SaHpyquBaHI{r0 II Tel[ Topi\{oBI,IT Rr.ryTpeHHfle OJIOII I,I yCrtOpEeT R}rerrrHl4e, KOTO-

pLIe AOJIII{HbI OTXOAITTL OT IleIITpa. Ogrrarto rIrIrOTeBa o (}rarHr,rrrror,iD r.sanOcrra
Rcrpearaer re )r{e Ro3pax{e}rn.E, rrro I{ Apyrr{e - rroqeily nrbr r{c BLrAun{ n6nualr
r{euTpa Iiourterrrpar{r'1r,r raaa n 6o,nee r\roJroAbrx BBoBA.

IIeHoropr,rc Apyrre BoBx{o}liHocm 6ypyr paccl{orpeHr;r B cJrcAyrcnlerii naurer"r

CTATbC,
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OECDPBATOPI{II

AECOJI K)TII r\fl CIIITI{TI'}OOOTOMETI'IIfI T]']IAI{IIOCTI,{ NGC 7000
c fioh,Ioublo cRETooI,IIbTIroB

P. E. leptudeTtc l R. U. If pottu,tt,

B uepnofi uactr,r pa6otn r{Brlaraercn MeroArrr(a (potorpa(pnueutux na6aro4enlrit gu([-
{yauux oMrlcctrourrbrx ryrlrauuocreft, rroBBoJlrrorqafl otrpeAeJrETE rlx a6cofirors],re rrrrreucr.IB-
EocrrrBnysaxIST2TIO III ,H0,Nr*Nr[OIII],I{** [NII] u B ]retrpepr,rBrroMrrarry-
qeHur4 ortoflo 6000 A. Tyrrraruoctr {otorpa{upyrorcE Ha KaMepe 640 ,wn !' : 1,4. Vsacrxr
.clrenTpa Br;rAeJlsrorcr c IroMoulrio. creKJrEHHr;rx ([r.rrr,r:pon. Ctaugaprr.rsaqu.E crrr{MnoB
B a6co.rror:ur,rx eAranrrqax trpoBoAr{Tcff no ener}onalbHbrM crrrrrrr(aM BBeBA, rroJr5 rerrrr,ru rra
.BOtrOMOraTeJrr,HOft ftaMepe, trprlH.petrJrerlHoft x ocnosEoMy rftrcrpyMenry (nr.r4oraaMerreEr{e

MeTOAa AByXATalr{EOft naCCetrr); trOTOKr{ DEeprIrE OT CraEAapTHErX 3BeBA BbrqfiCrrrrorc.E IIo
.cuenrpo([otoMerprrqecr(r{M rlaMepeur{fiM pactrpeAeJreu}rfi sneprrrrr B crrenTpax BBeBA pas}rBrx
.ctrenTpaJrbubrx r{JraccoB, npoxanu6ponaurrbrM uo Couuqy.

Bo ntopoft lr tpetrefi. qacrrrx pa6otrr trBJrolr(err,r pegyJrlrarbr, rroJr)Ererrur;re AJrrr ryMarr-
,noctn NGC 7000. flomaaaro, rrro lrefipepbrBuoe flBilyqeuue ryMarluocrr{ o6ycrorneno
B ocrroBrroM (ponou cna6r,rx BBeBA, rrepaape[raeMr,rx DMyJrbcrreii. Dnenrpounar reMrreparypa,
.ospeAefleEEafi rro orEortreuuro [O II] u [O III] x H9 [1], npantnuecKr4 He rrBMeE.nercfl trptr
uepexoge or Bourrr O III n aoue O II n re rroBr;rmaercn B ffpnrrx loJroxtax. .Elpmlre BoJronrra
.sBJr-Erorcfl peBnrrMrr rparrfiqaMr4 cBeqeurra [O III]. O6cymgaetcfi Borrpoc o BepoErEoM cy-
IqecrBoBaEIrLr MontrHoro l{orrrayrorqero qeuTpa rroBaAr4 TeMlroro o6.nana, BanpbrBaloqero
o6[acrr, Nrerr(Ay <Cenepnoft Auepnnoft> r.r <llerr,rHanorlr). florJlorqenr.re s o6fiafie AoJrErHo
,rrpeBbrrtrarr, 6m, uacca ero - lrecfioJrEKo cor lracc Connqa.

ABSOLUTE SPECTROPI-IOTOT4trTRY OF THE NEBULA NGC TOOO WITH
LIGI-IT FILTERS, by R. E. Gershberg and I/. I. Pronyk-- Tlie photographic method
.used for the deLerminalion of the absolute inl,cnsities of bhe lebulae in ), 3727 [O II] ,

Hg, Nr {- N, [O III], H, -l- tN III and continuous emission ab about 6000 A is described
,in the firsb pari of the paper. The nebuiae are photographed with a640 mmT : 1,4 camera
wiih corresponding glass filters. Nol-focal photographs of sl,ars taken rvith an auxiliary
€amera, a[tached to the main instrumeni (a modification of lhe method of lhe trvo-st,ep
rplate-holder) rvere used for the standardizafion of the photographs of the nebulae
in absolute units. Thc energy J'lux from the standard stars was calculated from spectropho-
,tometric measurementsof energydistribution in t,he specl,ra of stars of dilferentspeciral
classes, calibrated according to the Sun.

The results derived for the nebula NGC 7000 are givcn in the second and third parls
.of the paper. Ib is shown ihat ihe conLinuous emission of the nebula is conditioned mainly
by the background of faint siars, not resolved by the emulsion. The electron temperature,
'determined from the ralio of [O II] and [O III] to Ha [1], does not vary practically from
,the [O III] zone to ihe [O II] zone and does nob increase in brighb filamenLs. The bright
'filaments are sharpboundaries of IO III] emission. The probable existence of a strong io-
nizing center behind the darh nebula,between <North America> and <Pelican>, is discussed.
The absorpiion in the nebula mustbe more l,han 6m, i[s mass- several hundreds solar
imasses.
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BBEAEHI,IE

Hau6onee rroJrnr,re Aarrnr,re o (tnenvecritx ycJroBr4.trx r 4lr{{5,a}rbrx 0Mtrc-
cI{oIIEibIx ryMaullocrrlx N{oryr 6r,rtr, no.nyuerrr,r r,ra ctrer{Tpocnolrrqecnflx ]ra-
6trogerlufi.,(,rn r.ccre4oraulrr:i He6o[6ruux 4erarcrt ryr{a}rHocrr,r c o6rruurrrrn
q,eJleBbli\{u cneHTporpar,rN{arrr{ lrco6xogrrnr,r uan6oree rlolqHr{e .r'eJIecltorrbr,

a qro6nr iloryllttTb rar(rl]I cuoco6or{ rrarrelrcrrrre dlr,ranuccxux yctonrrli rra BceM

rrporflxteuurl Tya{aHHocrlt rpe6yercn 6orr,moe HoJrrrqecrro crrenrporpa}.rr\{?
r(oropbre upr,r o6pa6orne AoJrlriHrr 6rrrr cr.Eaarrbr R oArry cr{crerry. O6c. aru
TpyArrocrr4 orrralaror, ecJrl{ c rro}rotrILrc yanr{x {nlr,rpon rroJryqnls [p-flr\.rbre

crrr{MI{I,I TyN{alr}Iocrefr e rtyuax paaJrr.rqrrbrx Drrrrccr{our{r,rx tr.rulrfi. flpelruyrqecr-
Bol\{ arolo MeroAa .flIlJrtllorcrr rariH{e al{a.rr{Te;lr,rraa aHotrorrl,In rra6ttro4areJrbrro-
lo BpeMeIrI{ If Boarlro}Iii{ocrr, crarrAaprr{Bal{urr cHurlnon B a6corlorrrbrx sAurrr,r=

qax (lrero4or{ AByxarainnor:r naccerr,r). flpu arorr, trpaBAa, BoBHlrr{aroT Barp},A-
Her{r{.fl c uprlBeAelJr.rc\r (pa3rrorlBcTrrbrx) crruMltoB B oArry c[cTerry.

B uacroaulee rlpeu.rr rral,rrr upoBo4.Erc.fl raxr{e na6nro4errrrr pEAa llrQ$5,3-
HDrx errncctrour{brx ryr,rarrHocreft na cnerocrrJrbHor,"r riarrepe 640 .un (tr':1,4)
c qeJIbIo uayqeHl,lfl r[nar.r.recnnx ycJror]r{r'r B rrux r.r Bbr.flcrrerln.fl nprrpollbr flprirrx
o6o4nol Ha lparrl{qe clrerJrr,rx r4 Terr}rbrx ryr\{arr}rocrelf . llr,r;He ,rilJrarac?c.fl Nrero-

,quxa ua6rroAeIIrrr-I rr rleltoropLrc peByJrbrarl;I, rroJryrrclilrBre AJTrr l.yl,ralrIIocrIr
NGC 7000.

I. METOAIIRA

$ l. Bugeueuue yanr{x cflefiTpaJrbHr'rx rrrrrepBaJroB

Ocuonnrre {uauuecHue trapaMerpbr gu{{yanofi Marepr{r{ - reruueparypa
n trJrorHocrr,. flonr,ayacr, MeroAor\,r, rraJroxreHurrrrr n [1], TeMtreparypy B Jrro-

6ofi tosx.e ryrraEuocru (ycpe4uenuyro BAoJrb ilyrra BpeHun) montno flaftru uB
orgoctrreJlbgbrx r{rrrerrcuBuocreftuaryqetrufl B Jrlrtrtr.flx [OII],tO III] u HB.
flnoruoctr BeqecrBa Mo]nno o[peAeJlr{Tr, tro BeiluqtrHe a6coilrornoft uureucrzs-
Eocrl[ rtanoft-nu6y4r 6a;rr,mepoBcnoft trrrr,vrrt. B cs.Eara c err(M 6rrta nocraBJrerra
BaAarIa IroJIyrILrrE a6corrornrre ur{Teucr{BHocrl[ rlaryqeHu.fl Tyruarrrocreft n lr,r-
szsx ).3727 tO IIl, Nr z N, [O III jr Hs.,qrr ucnrroqeurafl BJrrr.nHtrfl Eerrpe-
phlBuoro rraryqeuu.E B ryMarruocr.flx (urrrs, [ByxnBarrroBbre [epexoAbr
Bogopoga 225-->125 tr [pyrux aJreMe]rroB,usJryqeuue cna6rrx BBeB/I, EepaB-
pertraeMblx rloroanryrrcreft) ueo6xo4uuo auarb a6conrorayro r{EroECrrB-
IIocrL BToro u3ilyqetrErr. ftpome roro, onpeAerrfl-ercfl. a6conrorua.s l{rrreEcr{B-
rrocrr, uaJryqentrrr B ryqax H* + tN II] c reM, rrro6br oqenuBarb rroBeAe-
rrue [N II].

B uacroaqee BpeM.a nng troilyrreurr.tr [p.rrMhrx cHI{MnoE B yar{ux ctrcfiTpaJls-
HrJx uuTepBaJrax yctremuo ucrroJrbaylorca lturep$epeurlr{onunre uJrr( Err{Anr,re

{ulrrprr 12, 3j. f( corxanentrro, }nr{,qxulru $unr,rp&Mrr Mbr rre pacrroJraraeM?

a aMeroqrrec.s Merafiilrtqecxue zureprpepeuqr{ounbre {rlrrpnr MaJro rrporr;rcria-
ror Ir rpe6yror AotroJrrrrrreJrblroro HoJrJrtrrraropnoro ycrpoficrna, rrosroMy B,

AaErrofi pa6ote trctrorrb3oBaJrucr, roJrr,Ho creHJr.fiHHrre Sunr,rpr,r.
VHasaxsrre BbrtrIe rrflTb ctrexTpaJrr,Hbrx r{HTepBaJIoB BbrAeJr.flrcTc.fi cJre,{}Io+

qurr o6paaolt.flonoca fipofiycnarrurr, BbrAeJr.Eronlaa ), 3727 IO II], orpauuvr-
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Baercfi trpotrycrtanrloll orrrl{Iiu rrrrcrpyueura u (h[rbrporr BG-20 (2 "aua) c
oAr{oii cropoHr,r n {u.nr,rpou UG-2 (2 nn) c gpyroft. ,I{nn ncex ocraJrr;Hbrx lnunfi
orparluseHue rIoJIocbl rlpolrycItarru.fl Aocrr{raercn rto,rr6usaqnflrlrr r[lrnsrpoa
r {oroauynr,cufi,'Iax,ItoNI6I4HaItrrIa{unr,rpa }ItC-l7 (3 ,turt) u $oroar,rylrr,cnx
OaO gaer cparHr{reJrr,Ho yanym troJrocy c .runueii Nr [O III j s6nuan MancrT-

MyMa rrponycxarrr,rrr. flonoca rpolycr{arrr{fl, unJrrorrarorqaa IJo lr [N II], or-
pauuquBaerca Sunr,tpolr HC-7 (2 u,at) r,r qyBcrRrrrorrblrocrrrro iforoenrynrcrri,il
0aE. flocno.rrr,Hy r{e cyn{ecrtsycr {oroeuyJrr,crrr,r, r{orollarr 6ura 6rr eqe Ao-
craroqEo qyBcrBrrreJrbr-rori H Hu, no 6lrna 6rr rreqyBcrBr.rre.[uror"r H i\1 [ O III ],
BbrAeJItrTr, FIU n .rucroM BIrAe He

yAaJrocb. (Duilbrp rr{tra GG-7
(3 nu,) rr aMyrlr,ctrs OaO qaror

noJrocy, rporycnarcqym Hu n
BaMerHyIo Aorrlo Nl[O III]. @o-
rorpa{uu B lretrpepl,rB}ror,I ctrelt-
Tpe [oJryqroHhr Ha rlJracl'trHHax

OaD s HoM6rHaqru c tlnrsrport
OG-2 (2 ar,"rfi.

.(ra onpe4eJrenlrrr Irpouyclta-
rrr{fi orrrun[ I{aMepr,I 640 u"u, 6wr
cleqrraJrbrroco6paH rre6orEmori nltapqenlrii cfleltrporpa$ c Tprcnepcficii 150

A/*stonoJro I-Ir. C norrorqbro Droro ctrenrporparfa t[rororpadruponanracr, rr Bareu

Soronrerprruecnrr cpaBrrrrBaJlrrcb ARa cler(Tpa JIar'Irroqxlr HaHaJrItBarrrlfl: oAl{rr paB

JIaII[OrIHa trOtretqa.Tlacb IrepcJI ]Icrrl{Crtol\,I lr'&H, 1116 TCJIoCI{OII CTpOI,II ee lrSO6pa-

)Heur{e Ha qeflrr ctrenrporpar]a, 4pyroi pas JraN,IrIoaIRa troMetqaJracr r{e[ocpol{-
crBeurro trepe[ rqeJrr,rc cler(Tl]orpa{ra. Jlarrnoul{a }raHaJrrlilarrl{tr B[,recre c[n5,1-
cryIleflqarr,rlt cta6rtnrrsaropon{ rnramrfl BBflTa r4B }tor\IITJIeHTa ulntpor[otoMerpa
M@-4. flocro-nnurre cryrrcrrqaroro oc.na6nreJrfl onpe,r{eJlrrJrr{cb AJrr{ rrrrrr{ ctrcrr-

TpaJrr,rrbrx ,rrrrepllaJroB.,(ra onpeACileflIrfl A.lrrIIr rJoJr]I llrlerrarllI]aJrcfl cnenTp

ueorronor,i JraMrrocnr, ffo.nv.reurrar] Tanrrnr o6paaolr Hpr1tsafl IrpoflycRaI'r]rrr olrrnr(rl
r{aMepEr 61t0 un [pr{BeAerra na (rrt'. 1. flpu Rbrtll{oreHnu Ho]rr'ypoB rroJroo npo-
n.ycHaHrl_fl norJrotrderrLe R olrTrrlte yquTbIBaIOCb Jrr{mb AJI-g rloJrocbr, RI{JrIoaraIo-

qeii I3727[OII l, ran Harr AJr.fi I > 4200 A aro nornorr{errr{e rpanrrqecnr,r rrocro-
flr{H0 U Ira BI{/{ .KOlrTVpa lre RJrlrtIeT.

Itplrnr;re nporrycl(aHrrrr r]cex rrcrro.rrbr]yeNrrrrx cpu.nr,r'pon orrpcAeJrerrr,r rra

ctrenrpoDJrenrpodrorolrerpe Ccll-1r. (I)r,rnr,rprd, cocran.IIerrHDrc r,I3 rICCI{oJIbI{l1x

rIReTEbIx cTeKOJI, CI{JIeeI'ILI I(JIfl VNIeIILIIoIII{fI OTpailteul'Ifl.

I(pr.rnnre qyrlcnlr,lreJrr;rroorrl {oroortyrr,cr.rii 0aO,0aD u 0all orlpei(eneurn

rryreM Sororrorpnponarrr.rfl ctrenrporr c'r'arrAaprlroii nartntr. Itpnnaa rIyBcrBI{-

TeJrrrHocrr'l DrryJrricr,lr,r 0aO n yrr,rpa$lIoneroIlor"I o6nacrn He oilpeIICJItIJrac6,
IIOBTOI\Iy [pI{ BI{aIIICJI0HnI{ IioIITypa IIoJ-rocLI I]poltyc]talill tr AJIfl ),3727 lO III
6r,rna ua.sra coorBercrByrorqafl npr{Bafl l(Jrrr or,ryJrrrcr,r}r 103aO tro rtaraJrory
tpuprur,r trilcrnren lto71ax, rart ltalt DNryJrLCrrr,r OaO rr l03aO Bocr,rra cxo[IILr, x
rouy ?Iic I{pr4Bafl aryl}ornr,ircJrbrroorlr orr)ulr,cl.Tr,I 10llaO u o6nactil 3700 A rre-

rr-rIerc-fl cra6o.
Itouryprr [oJroc rrpotrycl{arrrrtr Anfi llT,r/[eJrorrnrr lltrrrrccI{o]rrrlJx rr,rur.rii rt rre.

lpepriBr{oro cler{rpa trpr.rBeAer}r,r rra c!ur:. 2; A). ono;ro ttant;1orli HpI,rnoii qae'r

olryzt I

Olrr. 1. I{puraa rrpofiycrarrrrfi otrrlrxr,r ftaMepbr
61t0 ,ruu,



3IttsI{BaJreIITlryrc Ixlrllllriy CoorBercrtsyloqeii rloiroCbI rrl.,olycualrrrfl. flpfi]rrerre-
rrrre AI{oJIeHTpEqecHr,tx rlnrep+epeHrlrioHHrix riru;rr,rpon troBBoJrrrJro 6rr cysuru
A). n 4--6 paa [pr{ ror( ifie rpoilycrar.rr{tr B qeurpe rroJrocrr, r. e. {or:orpa{upo-
Barl, Tyr\,raHrrocrr{ c uoBepxrrocrnorl apHocrbro Ha 2 Refir,tsunrr 6onee c.na6oft;
cyrqecrBerrHoo cyir{eHrrc uoJrocbl c rrot\rorqbro crer(Jr.flrrHbrx t[unrrpou, [o-Bu-
llrrMou)/, yiric rr{rBoB,\ro)rirro 6ea uorepr.r rrJ,orrycnarrlrfl u r{e}rrpe.

Cterur.:rl*rr,re duurs,pr,i R cIrJIr,Ilo cxoA.flu{eNrcfl xyrritc BHocrrr c(iepuuecnym
a6eppaqnro, rro [pr4 roJrx{r{He {r.rnmpa go 4 u,,u, r.r aanpr,rroft Haccet,peHoBcxulvr
Bepr{aJrol{ r{errrpaJrr,rroii .racrn rryqna r{pyx{or paccefl}rr{fl r{errb[re 0,01 ua,
Ta li aTTo rrc Itainelrrrfl , B rrocr{Mrie a6eppaqrert, Hecylqe cro errHr,r.

$ 2. Itanu6poBxa rr crarrAaprrrBaurrfl cHrrMnoB

Hanlr6ponxa crrrrMr(oB rrporraBoArrrc.fl c rroMotr{rro rpy6ouuoro {ororrrerpa
c $u.rrrrpaur{, Br,rAeJr-flrrorqnMr,r re ir(e cflenTpaJrBur,re urlrepBanrr. SHcnoauqnu
TyxraHrocrrl r4 ItrfiaJrnt4 paar[qarorc.g ue 6olee .rent B 2 paaa, @or:oruerp Ea-
xoArlrc.fl s 6arrrr're r{ r]r(aJrnr4 BrreqarbrBarorc.E oAHoBpeMeHHo c Sororpa$rrpoBa-
Hr{eM TyMarlrocr}r, TaK qro BJrrr.firure paauocreft Ter\rtreparypbr r{ Brra}r{Eocrlr Ea
xapaHTeplrcrr4qecHyro Hpr,rByro r{cRrrroqaerc-s. Tyuar-rlrocrr, nneSoxanruoe
uao6pamerrne crarrAaprHr,rx BBeBA r{. ruxaJrr{a {ororpa$npyrorcrr Ha Hycoqnax,
EblpeBaEIlLrx II3 oAllofi IrJracrrrrrHr{. Becr xolrnneKT rrpo.rrBJrfleTcrr oAHoBpeMeH-

Ho B rrpo.flsurere D-19.

.(.nr {ororuerprrrr rrpor.rrx{en}rr,rx o6renroB BecbMa y4o6nrru MeroAoM crarr-
Aaprl{Bar{r{I{ cEr{MHoB .nBJr.flerc.n llreroA AByxETa]r{Hoft Haccerlr, Horoprrfi no-
BBoJI.fler anoHor,rr4Tb rroJroBr,rg)r na6tro4arenrrroro BpelreHr{ (uto oueus Ba}I{Eo

upu 6onr,mnx anclosrrquax) n rrcxJrroqarb uBMerreurrfl aruoc{epuoft upoapau-
rlocrr/t B TeqeHI{e uosu. BbrueAeM ]4ctroJrEsyeMyro B AaJrbrrerilllell sopnryly
AJIr cralrAaprrrgartrrrr{ cHr,rr{r(oB TyMatrrrocrr{ uo nne$oHaJrbrrbrr\r cEr{MKaM
BBe3A"

flycm, or crarrAapruoii BBeBAr,r ua L cnz o6temrnna rraAaer arreprl4.a Jr(I)dI
ape/ccn,.c,tt2. Bt'rl,trcJrerure rroro(a :t(I) 6yAer EaHo lrr,rme. flpu nne$onaJrbrroM

Sororpa{r,rpoBarJr,rr4 BBeBAr,r o6renrr,rs rrJroqaArr ^S uao6pamaerc.rl IrJIoqaAbIo
s rra rrJracn{nne. Conuectuoe Aeficrnrae {tr.urtpa, uorJrolrleHrlfl orrrtrnl4t ugcrpy-
r'rer{Ta rr lipr{tsol"r q)rBcrBlrTc.nrrrrocrr4 {oroa,vynlcrur Aaer r(olJTyll rroJlocbr

r(n)
/,0 r
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tl)rrr. 2. Itonryprr rroJroc trporycrra]lrfl





flpo[ycxaHrrt{ u? (),) (a-- npouycna}rue B r\{ancrrNryrre, gmax : t). 'J'or-4a rra
:1 cnz rrJracrr{Hrtrl [a[aer aueprr{fl, paauaE

(i )

J'Jc.rrrr ry,l,rarurocrr, r{3tyqng" B .trnl-rr,rr{ c trHTelrcuBrlocrr,ro I7,apelcen.c"tt2.unepal,
To Ha 7. c.tt2 o6renruna naAaer arreprn.rr I^6 ape/cefi.clw,z, r11e r,l - re-

"recusul vro,r, [o[ ]torollr,Ill BiiAI.Ia rvNraHrrocrl; Ira acro rrilolqaA]' o6.r,enru-
Ba or ryllrarrrlocrr'r naAaeT -1i co ,S epelcen,; 1ra rrJracTr{r.rHc ?Trr srrep-
tna, oc,na6nclrIlafi B ofi pas, r,[c p1 ecrr, Brrarrc]rue rfynHqr,ru g ().) nra
;IJruubr Bo,rHBr ax{rrccr.rorrrroii "uurrulr, pacrpeAeJrr,rrcrr Ha rrirortraArr /2 ro, r.qe

7 - rfonycrroc paccroflrr[e ],rr{crllyr4eHTa, rr ua !- c.u,z nJracrrrrrnr.r lrpuxo-
;lTrrc',

t, : AIY ape/cen.c,,z .cmepao .

/,, e,. : 6,s2.1.0a.17 + X #, (#), (4\

.13 namgr,rit crreHrpallrHrrii lrr-rrepraJr, npoMe r,rr,rrepecyrorqefr uac ocnosnofi
JIIII.I[I{' [pOXOAI4T I{eKOTOpOe UsJrytlsHl{a Tyr{aHHocrr4 B rrelpepr,tBLroM crrenrpe
lI B ApyI'I4x aM[Ccr,roHH]lIx JIt4HI,I.sx. 3ro uplrnogur r{ rro-rrBJreHrlro Ao[oJrrrr4-
reJrbr'rbrx rrJrelroB n nesoit qacru paBerlcrBa (4). flo nonrypaM noJroc rpo-
IIycnaHl{-E orIpeAeJreHI;I xoa{rrpuquenTr,I g), AJt.fl ocuoBrrbrx r{ AonoJrgr4TeJrL,Hhrx
iluulrii. lzlurcncunuocTr, Henpepr,rBHoro ]1,utyqe:fi:rfl. B TyMaHHocrtr r]Hyrllr{
yBIil{X CneItTpaJJLIIEIX I{HTepBaIIOts npaHTI4qeCKu IIOCTO-flI{XIa HeBaBrICr4MO OT

dlrauuecxoir rprlpoAlr aroro r.rarytrenux. floor,or,y rreBa-E qacrL ypaBneuvn (4)
pnn no4o6pal{ublx Hal4lt rlrru rloJroc fipolycnaHua 3arrucrrrBaeTor{ c}J]ol1yrorrlr{M

tto

(2)

Itou6unzpyn (L) n (2) lr uogcraBJrfl.rr qucJreHubre BnaqeHr.fl \Itn I u s (pac-
r[oxycuporxa rfuxcrponaua) uo.nyuaeu:

/rgr _-- 6,52.704. fiTIror,*n.cn2.cmepa0. (3)

B geficrnu:reJlbllocrrr BMecro [ByxaTa]nsoft xaccerrr uanrir upunreri.Eercfl He-
6oarmag AotroJrHtrTeJrlrra.fl RaMepa, yfipetrJrerrnafi Ha oclroBHoM r{HCrpyMeHTe.
Ee o6renrue ,, IttrHoHn F : L,5, D :70 niil AaeT cpaBuureJrr,Ho r{errJroxrre
oue{oxanr,usre uso6pameHr4.E BBeBA Bo Boex cuexTpaJrr,Hbrx urrrepBanax. Ha
arofi xanrepe oArroBpeMeHHo c {rororpa$upoBar{r{eM Tya{aHHocrtr }ra ocHoB-
HoM trHcrpyMeFlTe [oryqarorcfl suetpoxanr,ubre crrr4Mnr( crarrAaprHbrx BBeBA.

floarorray n Qopuyre (3) nruecro .I* cneAyer Eaurircarr, /$'" . 
+*, , orgome-

1." *

uue -;ffi- orpeleJleHo HelocpeAcrBeHHo r{B na6nro4eurafr, BbrrroJrrreHnbrx AJrrr

,raro lrrrurx crrenrpaJrr,Hbrx HJraccoB rrrlu otrpeAeJreHurrx pac{omyc[poBr{ax
o6eux HaMep. flpz ucnonrgoBanr4tr tz cranAaprHr,rx BBeBA, pa6ouaa Sopuyna
cTaHAapTr4sarlr{r{ rm{eer Br{A



o6paaou:
a) gnr nonocu, BrrAeJralorqefi^3727 lO
6) To rre HB

o) q NluNg

III 0,95 13127!0,48luu *1 ,30 I"uo,

0,99 IHp +0,54 IN, +r'25 Ic]F,p,

0,15 1r{B +1 ,25.rN, +1 ,05 /cN,,

r) r H0'3f3#,'#"'*0,83 lHer+2,40 /c6000A *0,03 lHa+tN r1l,

A) ,, Ilo+[NII] 0,89/Hn-r-[Ng1*0,56/ts rr1*1,32/.so11uu1.
gepe:r /. o6oanaueHr,r LrllTelrclrBlrocrrr Helpepr,IBHoro r,IBilyqeHu.fi B TyMalI-

lrocTrr B coorBeTcTByrorurlx cneHTpaJrbHbrx ilr-rTepBaJrax, paccqtrTaHHbIe IIa

200 A. Il a) unen c IHtt o6ycnonneu Bbrcrrurrur rrJreHaMtr 6artnaeponcroli
cepfrEi a 6) n n) upnunto /N,:0,31r /N,i B A) troroffieHo gHo :g[Nrr],
Tar( HaH paalrl{qa arrrx Blraqeupti4 He rrpeBocxoAl4t 0,02.

9to6u otrpeAeJllrrb rrHTeHcrIBHocrB r,ronoxpor\,IarlIqec(oro uaryqenufl B lre-

r(oropoft Toqxe ryMarruocrr{, cJreAyer [oAcqr.rrarB rro {oroMerpuqecnl,IM rr3]\lepe-

EtrflM rrpaBlre qacTl{ ypaBueHl{ft (4) u peuarb coBMecrno. ,(ra sroro AoJI?{tHo

6rrrs uanecrllo ctreI(TpaJILHoe paCnpeAeJIeHI,Ie HeIIpepbIBIIoIO llsilyqenus B Ty-

MaHtrocTI{ I{ AoJLfi 1ta ,rl n f g"r oTEocIITeJIr,Ho I{HTeHCEBIIO0TII OcI{oBEOro tr8-

ilyIreHUfl B cOOTBeTCTByloq,I4x CIIeHTpaJILIILIX IIIITepBaJIaX.

flor:orra arreprr{If ;r().) or craH4aprrrblx BBeBA, BxoAtlqr4e B lI, BhlcficJrflrorcrr

cJreAyroq,r{M o6paaou. IIo crreKrpoq)ororlerpuqecfiuN{ uBMepeur{fllvr .fipl(ux

BBeBA, BbrrroJrHeHlu,rnr A. ,(. Ito4olr I{ rlo6esHo coo6tr{eHHbrr{ [o ux ouy6,ruxo-
rialrtr{_fi, trocTpoerrbr HprrBble paclpeAeJreHr{.fl e}reprrlr{ B Crrel(Tpax 3Tr{x 3Be3A.

Cpeglr Etrx trI{eerc.fl BBeBAa 51 Peg cleKrp&JIsIIoIo HJIacca G4. flo.rrayxcr,
a6conrorsor,l crenrpodtoroMerpr4eil Conuqa [4] lr ero Br{A}IMofi 3Be3AHofi BeJII'I-

qrrHofi [5], rur,r upoxanra6poBaJrrl rran{eperrr.r.rr A. [. ]toaa B a6corlorgbrx eIIr-
Eur{ax. trllnreuclrnuocrr, I{SryrIeHrIfl B UoHTpe Ancl{a Corrrqa, [aHHa.a B'

[4], upuue4eua It ul{rel{crlBHocrrl, ycpeAlrelrHoft rlo BceMy Aucny lro t6].
B ra6rlrqe rpl{BeAeHbr Buarleur{fl I1 : in(l')g(),)dtr, nrruucJler{Hbre AJrfi Bcex

nflTyI CleHTpaJIr,HbIx IIHTOpBaJIOB AJIfl 3Be3A paBIIhIx C[eItTpaJI],HI{x Hrlac-

coB, rrpr,rBeAer{Hr,rx t\trlu== 6",00 (*u- B crroreNle UBV).,I[ocra:rouno rIJIaBHoc

r{BMerreHrle fI gnn BBeBA or O9 no A0 uoasorfler [oilyqarr, fI 4ln 3Be3A lrpol,Ic-

Htyrorrru{x cr€Itrps.JrbnrJX I{JraccoB LIHTeprIoJrflqI,reIt Aarr}rbrx ra6fluqbr.

Hyxno orlrerr{Tr,, rrro ugMeperir4.s A. .[,. [toAa, r{]lfercql4ecfl B r{ameld pac-

rrop.fllr{eFrr{I{, oxBaTbIBaroT Ee6oJrr,ruoe qI{cJIo BBe3A, qTo saTpyAHtreT IlCrIoJIh-

BoEaIII{e I{x B t{aqecTBe lIerrocpeAcTBerIHLIx CTaHAapToB. XapaxrepuCTuItI4

Drtrx BBeBA rlBBecrrrbr B cr.{creMax tIBV nMI(. Iloeror(y B HaqecrBe crauAaprH}ilx

BBeB/{ ?r{eJrareJrr,Ho ur,r6uparu BBeBALT c rlBBecrHr,rl\{rl cneHTpaJrr,HbrMI{ .l(JIac-

caulI B crlcTeMe MK. n {OroalenrpuqecxUr\,Iu BerruslrnaNllr B CIICTei\le UBll,
Tar( KaH coBrraAeHr{fl crreHTpaJrbrrr,rx r{JraccoBBcr4crer\[e MK u [Byx (boroaJleHTpu-

rrecrrlx rIBeroB B Aocraroqgoii lrepe o6ecfle-rr.rBalor cxoAcrBo B pacnpeAeJlerrlllr

oHeprrrr{ IIo clel{Tpy.
3eea71rr, trprrBeAelrrrbre B Ta6Jrrrqe, Bbr6parrhr rlerroxpaclreBlrll{c l{JrI{ oqellb

NlaJro rronpaclreBrlrue. floarorry, eC.JTrr CraltAaprHafl sBeBAa npocTpaucTBenllo

cB.fl3arla c TylIaHHocrrrro, To lrfir{al{trx flonpaBon 3a i\{e}nSBeSArIoe florJlorqerll4e

BBOALITb Ire HaAO, TOTIflO TaK }I{C, ItaHUprI CTa}rAapTI,lSaqIII{ Cr'II{MI(OB l{eToAoll

I\ByxaralHIIoI,l Kaccerpl HeI IIeo6xoAIlI,togru BIlolq1rb IIOnpaBI(y aa aruoc{epryro
Dr{cTrrHrU{Io. Ec;ur }He noulotqegue Io craIIAapTIIofi 3BeBALI r{ Ao TyI{aHEOCTIT

(5)
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Olrr. 3. Oororpa([rm NGC 7000, rloJr]qeflEr're B Paalrr'rx yrlacrr{ax

cIIer{Tpa

a-),3717 tO 1I1,6 -I79, a -Nt$Nz [OIII],a-Heilpepl'rDl{oeIIsrIyqeBIIeol{orro- 
tjoo(] A, o - I{4+ [N II]

a

I 2

d
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(Dr.rr. 4. Pacrro;rolrterrr.re rrBN{cperrrrr,rx
yrracTno B Tyt{ aHrro cTI{
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llasJIiIrIHLI, T0 CJIeAyeT yqrrrr)rBaTr, Arr(b([eporrrtrlaJrbHoe ocila6flerrne cRcrit, rrTo

noll{eT 6bITb BLrltoJrIIeHo BBCir(crr]t0r\I rro6oJrr,I]IoIi poliyHl{ul{.
Oqertult roaluocrl l)crB\'"rr,,'laroI.r, lro.nyrIaetrILIx orrl,rcaHrIbIrI Rr,IrIo clroco6ol{.

"1'oquoctr, oupc/\eJlcrur4rl, .l ,., ,' lt.)"u u .ll:ttrtitl * cocrasJrrrcr 40or/o * Torlrrocrl) o6g.l-
Irofr {orol1)atlrtruectrol',i r}olorrcTpurr. 'I'o.rrocrr, a6coilrorFroi.i cuenrpot[o'r'ouc'r-

llr{u Clorur(a, (:olracrro [/r ], roir{o oo('raBJrfier 1 0 !,[ . 'I'ouuocrr o]rpeAeJrc-
riIIfl tttre) -1- gm,01L; Torluoort, orrroolr'ro;rr,rorli cllctiTpo{)oTonreTpxr,r
A. l[. I{o71a -- _] [)'", 10. ] loatorrtY ru'rerlcl,lBrocrr, r]oolo r{B"rryrro}u,rrr 1r 116coJrrorHr,rx

cri{uulIqax oltllo/lc"rrlorofr .u lia?ri/r\oxr cuerirpuJrr,lrol{ rlrrepRa;irc o ornn6tioi.i, rro

lrpeBbrrrrarorr(oii 20 9,6 .

Cr,rcreltaTr.r.recltl{c oflrtl6H[I BbrrrucrerlrlblX 17 l\Ioryr 6r,rrr, rr,ralaril,t treltoro-
plilrt ocJla6.TreIIIreNI noTorta Dlrept'r{rl n().) crarrgaprrrbrx 3ueBA +payrrlod)epoBrJr\{rr
J{ul.Itrfrlrt* (,A. /[. ]to71 r,raucprr"rr yqi1g16n rrerpepbrBHoro cnexrpa urrrpn]rofi
15 A, cno6oArrr,re or JrrrH{-ft ror.rorqenr{x) lr .reu, arro n JreRoli yacrr.r (5) oflyrqer{T,r
c.]1al'aeN{bre, cooTBeTcTByrcrqtrc cIIa6];III arIrICc]IorrI{LIr{ JII4r-rLrfli\I TyNraHr{ocTr.1.

Etu 4ue rIpI,IrII{Hr;r llorlcrByIor rra -fI B nporr.rBo[oJroir{rr],rx rrailpaB,rre}rrrr{x rr,
Hali IroKaIlaJI pacrreT, IIe IrotyT ltrrecTr{ cyqecTReIrHr,rx ourlr6ol{.

II. HAIIJITOAITIII,ITI II ODI'AEOT[(,\

C aulycta rro ]Io.rl6pb 1957 l, Ha],nr 6r,rJro rroJryqsll6 18 clur,rrrton ry]rar1]rocrr,r
NGC 7000 (<CenepuaxArueplrrta>), rpr{roArlr,rx AJrrr d)oroMerpurrccxoii o6pa6or-
Itrl. flocltorblty froJIe I4ucrpy\{e}rra crrJrbr{o orpar.r}rqrrBaJrocb paBl{eparrrr {lrJrr,-
TpoB (trocJreAHr{c rlor'teqaJll,IcI} }renocpeAcrBerrrro flcpeA anryJrbcueii) r{ Bc.E Ty-
rIaI{HOcTr, }rc NrOrJra 6rrrr, c{Orotpa+r{poBarra cpa3y, Harll{ 6r,rJra BEr6parra Han-
5oree r.rnrepecrrafl - rolxlrafl ce sacrr,. Sxcuoarrqlrlr cocraBJrflJru or20rr'7qo 21t30*

J{.IIfl PASIII,IX CIIEITTPAJIIITII,IX O6JIACTE],"I.

Ha dllrr'. 3 npr.rnegeru,r pclpoAynqulr cur,rNrr{oB, crrrrrrrlx B pa3rrrrx Jry.rax.
O6pa6orrta rrpecJreAor]aJra cJreAyroil{yrc rleJrr,: r.{Byqurb r,ralre}reurre HHTSH-

cr,rnnoctefi llrlrlccllolrlrbrx .Ilnnrtfi r{ rretrpepLrBHoro cler{Tpa r}'nrarrHocrt{ BAoJrI,
{2 nr,r6panubrx ccqcrrlrii r1rr1n111ro"r, rr onoJro flpx[x BoJror{orr, Ha {lrr. 4

* OcuaSnenue n (),) runuam:r,clUT};0,$A yurero Anrr Dcex aBoBA, npoMe 51.-Feg
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rrofiaSaHo IIoJro,:r(eHlle BCex [pod]oTo]rcTprrpoBaHHr{x yaracTr(oB TyilaHHocTrr.
tr4auepenua rporraBo4rrrrrcb rra r,urnpocporoMerpe MO-4. B repnonr cfiyqae
.rlctrorrbaoBaJracrr r{pyrJrax 4r,ra$parrra c nua}rerporr 3 }Lt,; :r-ptt {ororuerpupo-
BaHrrr{ flpnrrx BoJronoH n{eJrb r'ruHporporouerpa rr}reJra rnuprrHy 0,5 utt,, qro co-
orBercrByer 5" ,2 Ha He6e, r,r ycrar,raBJIuBaJracb rrapaJrJreJrr,Ho BoJIor{Hy; Br,rcoTa

Ir{eJrI{ }reu.flJracb or 2,5 7l.o 5 n,u, B BaBr,IcrIMocrLr or AJrrrHL,r np.rll{oJrrrHer,lrroro
yqacrHa AeTaJIr{. tr4rrreucrannocrb cBeqerrr.r.fl HoqHoro HeSa r,rB}[epfrJr&cb B JAFrolr

rr rorr ?ne n.ecre <Mexclutanonolo BaJrr{na>, cno6o4}roro or $oua anea4 lr r4e

Aalr{e lra [epeAep]fiarr]rbrx cilrnrlt&x B .lryqna ]Io uer I,r cJreAots Tymaur{ocrrr, r,I

Br,IqrrraJracb uB rrf{TeHcr{nnocreii, froilyrrenur,rx AJr.fl Apyrux rouex. (Dorolrerprr-
poBaJrocb 2-3 rracrlrul{r{ r{a}riAoro (qBCTa); pacxo}r{Aeur,rn a6conrornr,rx rrrr-
Telrcr{Bnocreri T;r11np1ugcteri, uail4eITIIbIx rro paSrIbI}I rIJracrI{I{I{aM, He IrpeBbI-
maror {5-20 96 .

flo p.tgy lrltrrrrrlrr B l{aqecrBe cra}rAaprrrrjrx aBeBA 6r,rno nr,r6pauo onoflo
30 enesg, pacnoJrox(errrrr,rx Borrpyr ryMaHrrocrr,r NGC 7000, co crrcr{rpaJrr,rrbrtr{rr

rtJraccaN{r,r B9-A2 rr r}r{Ar.r}rbrrrr,r BReBAHbrrrr.r ncJrr,rqrrHar{rr or 6-,00 go 7*,50.
tr4x cporonu3ya,rrbrrlle BeJIrIrrHr{br mT)D BBflTET r{B HaraJrora I-ID u nepeBeAeubr B

uelriAyHapoArryro cllcretrIy, BeJrrrrrriHt;r nt1) noropoi.i Aocraroarrro 6.nr,rsnr,r x rz,.

B cucreMe IJ BV, CrrettrpaJrr,fla.fl Hnaccrr(rrrnar\rrr B cr.rcrerre HD ;1.ii.n aneag,

co cler(TpaJrbr{l,rrrrl riJracca}In,6nuanr,run x A0, npaxrr.rarecnu coBrraAaeT c

nnaccn{.r.rnarprcfi Ml(. Tovnocrr,, rroJr)i qaerra.fl no o4nofi craHAaprrroil snes4e,
neBe.rnrrta, oAHaHo ariaarenr,re cyrrrrrJ B ypaBHerrrrr,r (5), uar.i4enuoe He rrelree
rrell rro 20 anea71au, olpeAeJr.aercrr c roqlrocrrrlo go 5--10%. I{ccne4onanrae
I{BeTOB CTaIIAapTIILIX 3Be34, paCIIOJIOiIieIIHIJx ROI{pyl TyIIaHIIOCTII, IIOItaBbI-

Baer, arro Br,r3yaJrbrroc [orJrorqer{rre ll,Ilfl r'rrrx paB]ro npuSru3rlreJrr,Ho 1??).

Iloqrlr rarioe lr{e [orJroqer{ue - 7"','Il - rnreer ;lnea4a HI) 199579 l7],
pacloJro)fierrrra.fl B cerepHoii rracrrl Tyrrarrrrocrrr. Ilo-nlr4urrorry, Ha croJrbno Eto

rrourorqeHa rr ocraJrrrHa.fl rr&crb rlr\r&rrrrocrrr NGC 7000, flootouy llril Ire BBoAI,IT'r

lronpaBlty Ba 4u${epeurlrra,,Tr,Hoe rrolJrorqerrr.rc ry}rarrrrocrr{ orrrocr{reJrr,rro
cTarrAapTHr,rx 3Be3A.

flpex4e irerrBrrqr{cJr.srbtroHoxpor{aurrreonrre flIlnocrrr ry}ra}IHocrlt, H),}IIIIo,

rian 6Lrno yHaBaHo Br;rlre, Brrarr, clerirpaJrrrrroe pacnpcileJlelll{e lraJryqeHl,Irr c

rre[pepbrBHbrrr cne]trporr or yJrbrpa(rnoneronoii o6.nacur go I{o (rteltnnecrr rre'

./1s rr1 la 1rr., uolnuo oqerrr,rrs upn6rrrarenHo rro rre6yJItIprrLIrI ctreI{Tpolpa}tnarl)"
I'Iauecumr c.rlelyrctttrle i\,rexarr,{Br\{r{ ualyrlgHlrt ryrrar.rr]ocretl c uenpepblllHlnl\I

cnriKrpoN{: 71nyx$oroirrrr,rr,i [epexo/I BoAol]oAa 2s - 1s [8, 9], pertort5unaultrt
rlo4opoi(a rr reJrrr.E rra :rperrui ypoBcrrb (flarlexoncni.rii uonTuuyyr,r) Ir paocen-
lrr{e cRera BBeB,q rlriJrbro. Pettol,r6r.tnarlrrr,r IlorrrrloBarrrro.ro r-eJrllfl lIocyII\ocrrJelt-
rr,r, Tax r(arr Auain/{r,r rrorrr{BoBarrrroro rc.nrr-a n NCC 7000 rret. C.rra6uc Blloilllr,
HepaspeIIraerlrr,re Drry.r]r,clrer"r, Aa]or rarioit irie d)ororparlrr.r.recrturl o(u,[tcrt'r, nari
rr cBerrelrn0 rrri.[r{ B Tyrlalrrrocut. tr4ntctrcnnHocrr, r,rB.rryare}rrlfl raea [9] roBllac-
Tae'r. or FIo 4o ).3727 uprrrrcpro n .,,8 paaa. I4rrtuucr,rnrrocrb ine o6nlero uonn
paAr{aqr{rr BBeB,r{ rJ l-airanu,rrte, Rurrr4crorrrra-s reoperirtrccxu [{0], rI I,lIITeIictID-
rrocrl lraJryqerrr.rfl BBeBrrrrLrx oS.rranon u JIeSege, orrpeAeJrc]rriafl crleI{rpot}loro-
rrerprrqecHrr [1. 1 ] , nprr6.ur{anTeJrr,I1o oAr,rHaHoIlr,r rr 0rIIX yrlacrliax cIIenrpa .

IJpttlreprro ralt ?Itc ne4er cc6n IrxrcrrcrrRrlocrr, cBeaIoIrI,.lfI nr,IJII{ il olra6llx BIteBA,

coBAaIon{Lrx AorroJrrrrrreJrr,}ryrc rreilpepr;rBrryrc 3I\'IlccrlIo B TyN{arrl1o0TII .
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O;lnarto n npaciroii rr ;rte.ltoii rracr.Ex crrerirpa BCe pacrrlle/\e;teHr4rr nprt-
r\repno oAulraxoBbr, r,r lrox{rro rio ypaRue}rr.rrru (5r) u (5g) nr,Iur.rcnutr -I" orto-

no 6000 A. (Cuenrpocr{ornqecr{lre rra6nrogeunnl72,13l 4arot 71;rnNGC 7000

/1s rr1 = 0,1" Iso+ tN rrl tt flparirzqecrtn ue o6nap)IiltplBaloT cBcaleHufl I{e I.) Jta
BeJrtrqr{Ha orraaaJJacr, npr,rr\{epHo uocroguuoji rro nccii TyMarmocrl{ I{ paorroii

3.10-6 epelcuz.cen.cruepa1. Ec;rrrt 6rt ara r,rrrrerrcr,rBlrocrb 6tt;ra o6ycron-
Jrerra roJrbI(o cBerrer,rrrel{ raga,To orro.rro ),3727 Tor }ric r{cxarrr,{Brr gan 6r,r EIIToI-
ctrBuocrb orioJro 5. 10-6 epelc.ttz .cen'cmepa}. Olnario rro;,rir1o AyNIarL, rtro

BnaqrrreJrLrrirf eflcrr /" n rrpacuort o6racru o6ycnou.rona cBerolr 3BeBA. ,(eiictnra-
TeJIr,Ho, corJracHo [10], nnteucIrBrlooTb o6rilero roJra palrlarlrrrl 3Lre3A B crreltTpa"rIL-
IIoM trr'rrepRare 200 ;i rl riptrcuorli .racrn cocranirrrer B or(pecrrrocrax ColnIla
1 ,5.10-E epe/c.ttz .cet.cmep&A. 'Iau r{an o6,rrac:rr, orrolo NGC 7000 r{NICeit

oqeub BrrICoI{yIo BRoBAII\iIo rlJroulocrr-, To Blrarrelltlc 3.10-5 epe/c"tt2.cen.unepa}

Igrfr rt3JryqeHrrfr 3Bc3lI tr rrr,rJlr{ lpeAoraRJrfcrcrr npar}Aorogo6nrrl,r. flprneTleu
eulo gpyroii apr\'I,rerrr: lrlrlrerrcrrBrrocrr{ Auyx rrJrorr(alori c o[]Il{al{oBoft ulor-
Hocrbro crra6rtx BReBA r,ril cHr,rllriilx, currrblx rl IrorrpepbtR]rorl crcrtrpe, rr3\Ie-
peIrrII;Ie c rrpcAeJrr,uo 6o,rrr,rloii 4uadpalrroii lrur,ipotfotoucrpa,or{aBarrr{cE, IroaIrI{
oAlllrarioBr{Mr{ tr paBnbrr{if 3,5.10 5 spelcuz,cen.cnrcpa), xor.fl oAHa I{B

rJLIX IIaXOI1I4TCTT R Tvrralruocrr.{, a Apyrafr - SaBCI(OIIO lJUC 'r:yUanuOCrU, }Ia
ocr{oBarll4r,{ Bcero 0loro }{o}Hrro rroJrararr,, rITo rrerlpepbltsHoc rrBilyrleulre N GC 7000
o6yclonlcuo, R ocrrorrrorr, cBealonlreu c,lra6r,rx anea4 (rt, noelroirttro, nr,rnu).
Ero uo4tnepll{Aaercrr rar{ir{c ua6rLro4enurrrr,r It. Byprrn u JI. Poar,rso [3],
r{oropr,Ie [orraaa,]r{, rrro y NGC 7000 Br4A n ,;11{rrr'Trr FIo r,r n Irelpepr,IBIIo}I
crrer{Tpe oxolo 5200 A cyrrl,ecrBerrrro paBJlrrrreir. Jfr,rrroiiuafl BaBI{crI[,Ioc1Tb

Melr{Ay I. m .[yo, r]oryrrcrjrraH llaHee 4n;r oroii tyilatrrrocur [14], Nroirier

6rttr, cregqcrBr{eM HepaBuorrepHoro nor-Jrorqerlrrr{ rrbrJrLlo, Iioropafl, Irpoer(Tu-
pyflcl lla TyI,IaIlI.IOcTb, oAI{IIaI{onO oclra6;nser I"nln,*1Nrrl IT SLISLIRaCT tia-

il{ylrlyrccfl Jrr{rrer"lnyro :aRr.rcnr{ocr6 nrc}r{Ay IrlrNrrr. I-Ialru cpantrnnaiirlcr, .f" c
/H o 11p u1 B MeCrax. c Iotsoirr,rro oAHopoAHr,rrI norJro[Ierlrrelr (rl r{eHTpaJrb-

rror-'i .ractlr ryr{aurrocrrr) tt rra BarIa[]Io]I l{palo r}r}IaIIIIocrIrI, rIIc tlouroqel{I4e

Irallacraer. .B ncpnou crtyrrl" 7. ,r" Sallllcl'IT or /,, o + [N .,.,1 , I]o BTopox{

oHr4 1{3r{erlfl ror cx uprt6,nl,I3lITCJILiIO JtUttel"ttlo'

flocxonuty [{o}nuo, rro-BrrArir'ro]rry, [prrH-flTrr, rrro cBeqeur{e ra3a cocranJr.Eer

r{euee rroJrOBrIrrLI I,IBJIyqeIII{fl, I1 cxopee Aa}I{e lIeilee O4noi.i TpeTII (aro uo4rnep-

;r{AaeTCf IIOCJIeAyXI[(rII{I1 paCqeTaIIII, TaH I(aIt OTIIOIxeII],I0 IIeIIpepIJBI.IOIO

r4BlyqeHptfl raBa H 6a.irrnteponcnntM JIT,IHITflM liISBecTlIo [9]), to c 4ocrarourror'l

A.rlfl HaIrrI4x qenefi TOTIHoCTbIO I\,IOII{HO CrInTaTb? alTO paClpeAeJIeHI{e EIIepl'nII

Hetrpepr,rBHoro cIIerrrpa rrpocTo coBrraAaeT c pactrpeAeJlellllel,r B cIIeKrpe 38e3I(.

3ro ue Rr{ecer 6o.urruofi oura6xr.r, TaIt Kar( }IelpepbrBHLrfi cuexrp noo6qe co-

craBJr-ffeT IralrlIorlacTb uBrryueHuanytntparfnonerouclii o6nactr, rAe pacxo]HAe-

tttr.fr ctrcHTpaJrBrIEIx pacilpe4enenuii oco6enno SHarII4TeJrr,IIbr.

}Jpr.rrrlruaa aro Aoilyurcnne, upco6paayer{ ypaBHe}II{a (5) ana BrrIaII{cre[II4tt

a6conrotrtr,rx .tpnocreii .Iyt\,IaIlr1o0rII NCC 7000. tr. B. Itocranona lro6eatro

nlleAocralltrJra Han{ r\rarepr{aJrrJ crrenrpo(io'roN{erpuqecnux na6rrc4etrr,rli eneagur,rx

o5raxos B onpocrlocru a, Cyg, BErrroJrrreHlrrlx elo AJrf orIpeACrIeIItrfI cnenTpo-

r[orouctpu-recnOii rel{neparyl]bl B paBHLIx o6,rtacrnx Mne.Itloro flytr,t ItB].



a) 0,95.Ii.3727 + 0,48 IrB * 1,95,f 
" 
: 

)
6) 0,99Isu +0,54lN, * l,g5I":l

:i ;;g;;:.,,,.,, I L;,?,tr"i' 
+ r'oo r': 

[o'rz 
1or /? +]+- (#),

l) 0,951ro+ t* rr: * 0,95 /, : )

Bxq[oJreHHsre no DrI{rI AaHHbrM pacnpeAeneHu.s aHeplufl B rpex 6rurmaftnlux H

NGC 7000 yqacrxax uMeror rrptrMepHo ogrlranonufi r.fil\ 14 Aaror rafiEe or-
HOMEHIIfl:

f 
"uu: 

(,50 /", I"*t, 1,55 1", /"N, : L,55 I rv Icrro.:0,721".

Vsrrstnas ux, r{Meerl ruecro (5) :

.(6

flo arun lrpaBrrerrurrlr olpeAeJlorrbr a6co;rtotrrLrc r.{urerrcrrBrocllr r)/}IaHHocrlt
B IIOIIOXpOIIaTIIIIeCI{I4X J.l)rl]ax I't B IIenpepLIBIlOlI CtrCI{Tpe ,I IIOCTpOeIIbI COOT-

BercTByrourrc ripuBr,rc /.{Jrfr Boex ABerraAr{arrr pa3p03oB TyrraH}rocrr{; nocTpoeHLl

rar{E(e ripr.{urie ornotucrruir uure}lcrrBlloctcii,In, + N,/Ir-r(:,v 16727f Iso. Il xa.Iecrse
rpuxrepor| rra tllur. 5 uplrnegeru,I AalIIrrIC AiIr{ ARyx paBIleBoB.

orrrorttcnrre ./x,-l-N,/IHB coBepllelrrro rrc 3aBff0l,rr oT rrotJlolqerr{fi' olro 3a-

tstrcrrr roirbrio or oner{rpor{floii rerlreparypLr u crerrelr{ r,roLrr{3aq}rrr nrlc,nopo-

Aa ilali, rITO tsCflH0e )Ir\IeIIL[1eIItr{e ATOrO OTHOItreHEfl yIia3LIBaCT ln6O na nO-

rruxtelitrre 'l'", lut6o rra yMeulmenrle orerlerlr{ I{oHlr3aqrlu.

OrRourclrrc lrflr'errcl,turrocteii .[t.ilztlI H(,, ]ro]rter 6i,rTr, LTTIJTLII0 IICHa]ItcIIo

cerler{TrlBrrbltr uolJrolr(enlren oco6euHo r{a BarraAlror.r rtparo ryN{al{Iroorl{, rAe

Xopolno BI{AIIa rCNlIIarI [IaTeI]I{tI, uIrOo}ir}IPyIOII{aflCfl }Ia TyMaHHOCTL B BI{Ae

rroJloc, EDJrflrorr{rlxcrr ffpoAoJr]lterlrrorr pacfloJrolteIIHoI'o prrAor[ [.IrorrroI.o Te]I-

noro o6raria. Tot $axr, .rto B rrarlpau.rIell,rlr aroro o6,rlatra coBepltrellHo or-
cyrcrRyroT cla6r,ro B]lc3ALI, r'oBopr.rr o rorI, rITo oIIo IIaxoAI4Tcfl na ne6onr-
ItroBr paccroallrlr,{ or rrac, T. o. 6rtulne rex BtscBA, rtoropr,Ie o6paayror cuJtorr-

uoir {on. B npegeriax pa3NrcIloB nccileEyeMorl qacu,r ryMar{irocrll oror snea4nr,rri

$orr (ue ucHa?r{euHrJi.i rrornoulenueu) rromuo carr{Tarr, paBuoN'repHr,Ir,I u llarr'Ihr,\I
cpe[]retr]' 3Harreurrro eto ts rrc[orloulennoir orr{ocr{TeJrbHo cralrAaprublx 3BeBI(

rracrlr ryl{aH}rocrrr, !3carioc yMerrbmeHue .Epnocrlr eroro drorta (ultuepRemoro

IraNru l rroJroce c ),000 - 6000 A) 71aet Belrltrrfirly rrorilolllelrIlfl n e'rotli o6lacut.
flo;u,uYncl, {opu r,roiiL

ri_
Ir,

oooo i.

(##)-, (7)

B lioropo-\r rfuAelico orno.Iaer I,rureuclrBIroorrl, ]Ie oc;ra6tretrttr,rc rtolJIoIrIeHrrc]I,

I,rbr ucnpaBuJll{ orIIoIIe}Iuc 173127f IsB 3a riol'rrolrl0Hrle.

Sneru'porurarrrcMrreparypa naxoAr{racr, rlo rteroAy, IIpeAJIo}r{eHIrouy e [1].
flpu arolr rrcrroJrr,3onarro orHocrrrerrrrroe o6nnue l{r4cJropoAa nrlng:0,6.L0'4,

-cpeAnoe 
gr{aqerrue, lraliTlenuoc us lra6nro4errr,ri,ilioclrn.tccrtnx o6r,ertroB llJloc-

fir4x noAcrlcteu [1.5]. I-Ioir,rolpauua, npr{BCAeIIna.E rla pri.c.7 u [1], 6nrna uc-
rrpaBJrelra Ba 3aBrrcr{Mocrr, rapaNrerpa O or reN4rleparypl,r, tITo cyqecrBeHHo

npr,r reMrieparyllax rurxc 10 000".
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rII. PESYJIT,TATbI O]]PADOTRI,I

IIpoctoe cpaBrleulre t{iororpa$rrii ({i,rr. 3, a1 I L4 0) nonasr,rr&0r, q1s ,r,,-
riro l1eraJrr{, cllJrr,Ho BrrAeJrflror]It{ecrr B Jryryn* IO III rr Ho -1- IN IIl, rre Ba-

,\torHrr Ha o6uleM {onc n Jlyrln, [O iII], a ]Ieliorollllo yrracrrrr{ trcqe3aror co-
Il0cl.t. OseHL, rlol{aBarcJlL}Io.rl B STolu orlrolllerr}4t,I tlB.T.rflercrr rlacrb ryMarll.Iocr!l ,

l)acnoJlolrieHua.E Bocrorrlree ccRcpnoro riorrqa rorltoro ,rpr{oro Boloru:la. (Doro-

r\acrpll{ecH3a o6pa6o'u{a IroI{a3rrlRacr' (Sur'. 5), .rro ,orrrolrerrr{e r{Hrerrcl,rBHo-

cTCii jrN,+u,/1up otleHb CI4JILllo MeHt{ercfl lljll4 IepexoAe or lloorounoii ctopoHr,r
l'\rMarrlrocrfr, rAe orro lrN,reer ual,rr,reriLltree BHaqerrrre (a r,uror.qa panuo rrynio),
ri sanallloir qacTrr, tr4aueucutte aroro oTrrollelrrrfr rporlcxo/(Irr criarrrroo6palrilo
r,r, Itar( npaBaJro, B r{ecrax c rroBrrrrrreHuoil npxocl.r,r) R J.ryqax },3727 [O II] u

ll, I [N II]. 1l rcx r,recrax, rAe rrpr{ocrL 'r'y}xarrrrocur u Drlrx Jryqay o[uo-
l)o/{Ha r{Jrr4 r{BMerltlercfl 1locrcrlen.no lral c,llaB}rl4TeJtr,so 6onr,ulolr yrrac,gie, or-
liolllelllte ./N,-.1- N,//nB I'I3Melrflelror{ Itil.alluo r,t ua ne6Otu,UyIO Be;IItrrr,IIl)I ($ur'. /r 

,

pa3pe3r,r 5 v. 6).
()rrrorrterrue I{HreucllIlI{oweil [1,;1721f l1{p B0Aer ce6.a rto.rrt,r uporr4]lorroJro}rulo

,o'rlroIIoIII,tro /x, .+ ,u"/1rr,,: .ollo Rospacf iiclt B IrallpaIIJIeIIi,tI,r li BocTorIrIoMy ]{palo
'r \'}l&rIIrOC'l'rr.

Telr rlc lueHee rer\{ueparypa, uaii4errua;r ro orrrouIeHl.lflrr Ir,rrrr/ ltto tt
1n,.p*,/Irn,r, rraJro Merrflercfl nAoJrr, Bcex paapeBoB, trecnrorpfl lra AoBoJrbrro

6o.nr,rune r,ral{eHeHr,rfl crerlelrr.r r.ror.Ir,Iaarlrln H}Ic.IIopo/{a. Catlr uo ce6e aror tfari.r
Ile flBJIfleTCtI IIeOIfiIIAaIIHLIXI , TaI{ Haft I{3BeCTlrO, rIT0 BBaIIT{HUi1 nepeXO4

0 lITlO III ue rroffier Baxrerrio rrBnr0rrr,rrr, 6a.nauca Dr{eprr{rr oB06oAHl,rx DJreKrpo-
.Hots, a, cJIcAoBarcJIE,rro, I{ 7'r. O4uario, oAHoBpeNIeHHo c yMelrbrrreHr{er{ cretrerll,f
lroHrdaarp,rr{ firrcJropoAa or O III 4o O lI, oepa Aorr}riHa 6},ura 6r,r uepexo4r.{rb rra
,cocrorrrlr.E S IV n cocro.trrrne S III. B noc.[e4Hetr{ cocrorrrrrrr{ cepa .atsJrrrerc.a

itr[{ertt'lrunsrrl (oxJlaArITeJIell)) T)rllailHoc.rrr 6.rraro4apa crrJrbHoxry ]rbrcBeqprla-
ur{ro R rrr{rrrrflx 9069-9540 A tt]. Orcyrcrune Barrcrrroro rrourr?Herrr,rs reMrre-

Iarypr,r rra rpaHr{r\e Jorrr,r O III rro;nHo, [o-]ltrAr{i\[oi\ry, o6r,;rculrrrr T€[r, rrro
r:l Bor{c O tII r,r n Borre O ll upeo6JraAarotr{l.rrf cocrofrHrrcxr oepri ,r]lJrflercrr
.S III (cc.rlr ue S II!) xorl norerrlr,raJrr,r rrorrrraarllrr,r S llI n O II uo.rr.rl oAr{rra-
JtoBsr. Ha6.uro4eulre 6onr,ruoii ry-rlairlrocut Opuorra (NGC 1976) r "rryuax
).),6730-6717 tS II]rolta3Irrlarcr, rrro Aaffc s6;rnalr Tpauequrr rrrrco'r'crr rruoro
ccllr,r B cocrorlrrrrrr S II I3l. 3'ro aacrasraer 6r,rrb ocropolr{r{brrr upr crpaflr{r.r-
rtallrlr{ TyN{aHHocTLI Fra i}orrrrt lrorrxSaqrlr.r pa3Jrrrqrrbrx SJrexrerlToB l1o rrx iloTeII-
rJr,IaJrarr r{orrriBaql,u.r. O,rluarto r{calearlouellr{c ryr{arrI.Iocrr,t r! Jryqax tO IIIl
rt rlocrolty ot ceueprroii qacrr,r .fl.pr{olo r}oJrorrrra cJre4yer rrrrreprr]lc1rr{poBarr, Han
pealtai;I llepcxoA n 3orry O Ii il peByJrr,Tare noBpacrarrrrr{ rrJrorirocrr,r Rerqecrua
r IloJIoIiHe lr 6rtclporo r,rcrorqerrlrfl r.rolrrrlyrorqei,l paiqrrarluu; coleplreo noJronFrir

llor,ra O III upoc'rupaercrr Ao carroro lloctoarrrol.o I(parr rvrralrrroc,lu.
Paocrrotpr,trl Tcrrepb peByJrbral'LL clo'rorrerlrurr flpr{rx RoJrorrorr. ]loloxna

a r 6 (Qur.4) npe4craunqror co6oii trnrrrqnlre ,rllrrr,rc o6o4rtu, pear{o or,paHrr-
TIIIBaIOI{I{e An{UCC}rOHrrr,re 1}r\r&rrtroc,Tit co cToporfl,I Telrrroil }IaTeprrrr, ToIAa Hal(
lroJrol(rJo 6 .flBJltleTctl o6paaoaarrnoM c crllrr'r0Tprl{r,trJ,\,r r(oHTyllori B Jlyqax
).3727 [O II]rr FI" l- [i\ II]. Fiar[rrrr.6 rri]lrBeAeHl,rr{pr'robrepacnpeAcreHus a6-
conro'ruori rllrreLIcr.{BIroorll I,LrJJlyrrcrirlfl ll ll.\lrlccrlorrlrrrlx JIl,IFIr,Iflx r,I r} Ileupep},rBrIoN4
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@lrr. 7. I{olrnterrc cBerJrr,rx tynanuocretr

NGC 7000, IC 5070,IC 5068, S 81, S 82, S 85,S 25lr, S 256



cIIeHTpe BAoJIb pa3peSoB, riepeceriarorqux BoJror{Ha. D.rir Hpfisbteuoanotnro,i
cAOIIaTL cJleAylotr{ue SaHIIorIeHLr.s o cncItTpaJIr,urtx oco6eurrocT.trx BoJronorr,
]Jce ouu .rrBJr.flrorc.fl l\rocrarvrrr lleBrroro traAeHr,r.fl cBcrrelnrfl tO III j; He ucnilroqeno,
rrro B geftcrrr.rrenbrrocrlr lrenocpe[crBer]Ho Ba DTrr]rr,r BoJrortnaMrr tO III i
rre cBerlrrcrr coBeprrreHHo, a cla6oe cBeqeurre tO IIIj rr Bocrorry,or qeurpotl
rloJronoH 6 u s ng:r.r,erca arf$exrorr npoenqlrlr. B csere tO III]yaxoe B,oJrofirro

{aHruuecxlr ucqeSaeT, ocTaeTcfl nr,rus ue6oubrrroe vRc,irr4rreH[e fpn'ocTr.r, trpe-
]lhlmarctr{ee flpHocrb coce4uefi o6nactlr cserroii ry}laH}rocrr.r r rex }r{e Jryqax
Bcero Ha 30-50%. BepoRruo, peBr{oe rraAerrr,re cnerreHr{Jr tO III] fipoucxoAr,rT
IIa paccro.rru}ru 0,01-0,02 nc rr aalaAy or rrecra nancr,rMa.Jrbrror,l Rpxocrr,r
rlorror{ou B Jryqnl H" -}-.tN III w },2727 tO IIl.

flosrrmeuue flpI{ocrI,I H0rlllcllbrBrroro }rB..,ryqeHrtfl onoJro .flpr{rax uoJrono}r
lrolr{er rrllerr, I\[ecro, tro-BIIArltroi\ry, 3a crrer 2q-lrexanuan{a cBeqegtlrr BoAopoAa,
Sneagnr,rft {on ue }Ioilior Aarr, noBbrrrrerrtrfl apnocrrr rra croJrb MaJroM orpe3l{e
[Jrr4Hbr, cocraBJrflro]r{c}.r HecrroJu,rto Aec.grItoB cenyHA gyru, oupeilelre]f'ue 7.e
BAOJIr, paBpesoB rrepeB BoJrol(Ha IaJro AoBoJrrrrro ueoBr{Aar{Hr,rit peay.nr,rar:
Ea (oc.flx)) Bcex rpex RoJrorioH 7, onaaanact ranorti me, ItaK n o6rqeu floJre r]rl
MaHHOCrrr, HO rra paccroflHr.rtr or{oJro 0,2 nc or <occi,i> HaxoA_flrc.fl o6;nac:rr.l 11111pl-
rroro B 0,7 - 0,2 nc c rel,rileparypoi.i ua HecnoJrr,Ko cor rpaAycoB - Ao 1000'_
BrJme, qe]!l B car'IIIx BoJIoI{IIax. Onono BoJrolto}r a rr 6 Tarrr;re ropflqre <6ap6eprr>l
rIaxoA.ETcfI co cropolrbr elrlrccrorrFrofi tyuannocrr,r, a cr,rNlr\{erpr,rrrHoe BoJIortHo
6 orpsHuqeHo rrx{[ c o6elrx croporr, Bal,rerr,rl.r, o^rra]ro, rrro Irprr],rerrr.rMocrr, uc-
rroJrbsycrroro rraxrrr MeroAa onpcAeJrenr.r fl I'" B cryqae BoJror{orr 4onrnna 6rrrr,
eq,e o6ocuoBaua: corJraclro [16 l npltr.re o6oqrtruJ]lJrrr.rorc.fi rrecraqrroHaprrr,rMrr
o6pasoraur'rxMrr, B l{oropblx roe6ynr4enne Ba[peilIeHrrrrx rrrrruli rro]r{er rIo
coorBercrBoBarrr Itnlrerr,rqccttoih. grreprlII4 cno6o;1rtr,rx ejreKTporroB.

cuenrpocrtofir{qL}c,Koe i,rccJreAoBarrr,re cereprroli rracnr ryMarrrrocrrr NGc
7000 l12l rroxagrrBaer, uro noa6yx,r4aroqefi anea4oi,i r aror,l o6racrn ryr\{au-
rlocrrr flBJrrrercrr BBeBAa HD 199579 (O7). paccroflHrle 4o o'ror1 BBeBAT{ tro [71
paBrro 1000 nc. Ecrr.r npunarb ero E{e paccro.tr}rr,re AJrfl uceii cr,rcrelrr,r, coc: onrqei.i
rIB ryuannocrer,i NCc 7000, IC 5070 (<rlennHan>) IC 506g, s8l r sgs,
Itol'opbre, [o-BlrArrMor{y, cocraBJrflror oAHo r{eJroe [19] (<Eonn[yro ryMaHHocrrrD,
r[nr. 7), ro rnsefinue paBN{epbr orori cncr:errbr cocranJrflror or{o;ro b0 nc, Tpyguo
rrpeAcraBl'Irt cE6a, 'rto6rt o4na BBeBAa r\rorJra rlour,rBoBarb ranoii 6onruror:i
o6seu: paAr,ryc BoHr,r r,rorrrrsarIr,rr.l BoAopoAa 3ue3Ar,r o7, c yuerorr pcnolr6nnaquii
rra noa6ynrAerrHrie ypoBgr,r [l7l,tpurrJror]rocrn ry[rarrrrocra rtn- lO aror,roB
ta I c,w3 cocraBJrfler scero 10 zc.

Flamlr ua6lrollenr,rg, orr]oc.Enlrrccrr ri ro]rtnoii uacru ryil,rarlrrocrr.r NGC 7000,
IIOI{a3EIBaIOT, aITO CTeIteIIb IIOHI'I3aI{I,II4 IIOBLIIIa0TCA B }IaIpaBIOIII{II C ROCTOtiil
rla sarral' .(ru rynralrrrocrrr <flelrrrran>, rroroparr rraxoAr4Tcrr aaua4r-ree NGC
7000, ua6lrofleHr,rfl /N, -l- ll,//HB rroria3brBaroT, rrTo lroFlr{3ar{r1fl pacTeT B rrllorr{-
IlorloJloll{Holl IlanpalrJlclll{tr, a I4[rcF]Iro c BanaJ{a tia Bocror{, Dro ronopr4r o
rol\I, rtro aoa6ynrgaronatl BBeBita (rnn lroixer 6r,r.r'r, 4axrc rrecrronr,rto) naxo.
IIr{rcrI t{e}r{Ay <ilelurranoru r.r <Cencpnoii Arlepnxor,i> n pai,iole .<lderrcurrap-

cl{oro 3aJItrBa) r{ SIipaHI{poBarIa or Hac rlJrorrrr,riu o6;rariol,t rrr,rJtrr, I{ rolry 1ig
ITBIBo[y, Ho r,r3 [pyr]rx coo6paxtcHuit npuxoiqu.r !. Ocrep6poli [20]. Becr,ua
;tto6onrrtlmn{ rlBtrrrlercfl ror t[arrr, rrlro rrcoroi r][c tro npo;lrroJro]rtcntrro Ao;rr-

15*,rc



it{rra fraxoAllrlou Bo36y.4qarcrt1afl 3BC3Aa, 6;u.rerio It qeHTpy IIpr{BIIBHLI

6onr,uoro [yroo6i)a3Horo Bo"fiorrrra, r{oropr,Irl BaltaurrrlBaerctr Bocrotlnrrit npaft

rvr\{a}rHocrl{ NGC 7000. Ha unac'urru{ax, cuflrblx c o6bexruBHofr npraaNloll' He

o6rrapyrxerro, no rtpaii:ueiil lrep() [o lll\:12-, sBeBA cneItTpaJII,}IbIx HJ]accoB

O ratn 80. Orcroifa nlolr{Iro rpy6o oqe}llrrl, rlJrorHocrb I[ Maccy norJrollam-

Irler-o reMHoro o6raga. Tart riari O-aeea;1a ]ra aro]Ipaccroflrll{I{ I{MeJra 6rt upr'l

OToyTSTBI{I{ trot'.noqeHllfl BIIAI{}Iyp 3Be3[IIym BeIlIaII4IIy fl'l,x:6n1, TO 3TO SIIa-

u!rT, .ITO t1ElI{HI{fi [peAeJI IIotJIoU{e}IIlfI o6IaHorI Ar:6-. Taxoe o6naxo [on-

;rtHO rlMeTb IIJIOTIIoCTL IILIJII{ [OpflAtia .) 
- 10-23 ef c"tt3 fi I\IaCCy fILIJll'{

lI - 1,0 Mg, a rlacca Bcero o6rali& -&166;16yn - 1000.&19. (,(ame ecrllr paccro,I-

1r,{e [O TyMa]lHoor[ cocTaB"rlfler ToJILIIO 300 ruc, a nc 1000 /?c' I{aIt [peA[oJIa-

I.aJrocb BbIIII9, To 11 Tor;1a Nlacca TeIII{olo o6riarta rroprillta HecIioJIbItlIx cor

OOJIIIOaII{I}IX MaCC).

Tor {anr, rrro reruHafl rrareprr-s BaHprJBaer or Hac rrlleHr{o IIeHTpaJI6Irym

aracrb BoJrbilroil TyMaEHocrI{, r\[o]r{er rr rle 6LIT6 cflyqaftHocrbro, r{ He llcr(Jrloqello,

rrro rrbIJIeBoe o6flaxo cBflBaHo c ryMauHocrblo fellerr{rrecKrr, BlroJIHe Bo3Mo)r(-

Ho, qro ogo cBeTlITof C rlpoTI{BotroJroH{rIoI"I cTopolrhr. .[,ono"nruo rIaAe]FiI{o aTo

r{o}fiIIO 6nrnO 6nr [poBepIIrD Cp3.BH€IIr{er\I paccro.fiHl{ii 4o coernoli lr teuuoli

TyMaIIIIOCTI,I? oAHaHo aTI,1 paccTofHllfl oIIpeAeJIe)HI,I BecbMa Ipy6o.

Mr,r ucxpeuHe 6[aroAapHbl C. B. Ift'rxenr,uepy 3a IIoBceAHeBHyIo [oNIoIqr',

oHaSar{HyI0 HarI IIprI BbrrloJIIIeHrlI'I I{acToflIr(eir pa6orsr'
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ToM XXI, 1959 r.

OEOEPRA'IOP!IIt

CIIEHTPbI, IIEII4[TI4H[,r I4 UBETA 0 A-3BEBA
B IIJ|OIIIAIHB MJIBTIHOTO UyTI,{

C IIEHTPOM a : 20h 16", i): * 1r2 30'

P, H, Ililca,tloq

IJ o6;racur flr{aMerpoNr 6' c rlcrrrporr a : 20h 16ttr, )- 4. lZ"?'('t' (1950) onpegenerrr,r

crrcr{TpaJrr,rrbrc RJraccrJ, ritororparlll.iccxlrc ]loJrnunrrbr L{ ilor{a3aroJIrr I{uera 952 anea4 nnac-
con O, B, A trpuc 12rrt,5. CneHrparsnan xtiaccr,rrlr.rHaqrrtr fipoBeAerra rro cHur{KaM, troJlJ*-
rrerrrrbnr ua 16" acrporparle c o6r,enrr.rrnoft upnarroii. /[r'rcuepcur - 250 A/,r.ur y IJ5.
3uea4rrr,rc BoJrrrqr.rrrbr ofipeAcJrcrrLr rro ]rerarr,rBa]r, floryscrurull rra RaMcpo fiorruap (D:,
: t67 ,n'u,). Il naqectue crau/(aproB 6r,rnn r.rcnom,BoBilrrbt lrcJrrrrlrlrr,r BBeBA pacceflflHol'r)
cxorrJrerrr.rfi M 39 u SA 1tt Ans fipr(rlx rr c.na6r,rx BBe3A coorBercrBeHuo.

floltyrenrrar doroucrpr'ruccrrafi cr.rcrcrrra or"lrrqlra or nrelr{/{yHapoArroft.

THtr SPECTRA,X,IAGNITUDES ANDCOLOURS OII O_A TYPE STARS IN AN
AREA OF THtr IVIILKY WAY WITI] THE CENTER A" :2011T6In, 8 : *42'30"
hy fi. 1[. Ikhsanou.- The spectral classcs, photographic magniludes and colour indices
of 952 O, B, A type starsbrighter ttian l2!r1 ,5 were cietermined in an area (diameter 6')
u,ith the centera: 20h16ln, D: +42'30'(1950). Plates tal<en with the objective prisnr
of the 16" astrograph rvere uscdfor the determination of the spectral classes, the disper.
sion being 250 Almm at FI6. The pho[ographicuragnitudes were found from plates takerr
rvil,lr a Dogrnar objectit,e (D -- tC7 mm,). Tine open cluster I,I 39 and SA /rl rvere used aS

sbandards lor the brighf and faint sLars respectively.
The derivcd photometric systcm differs frorn thc Intcmalional system.

Pa6ota npeAcraBJr.fler co6oii r{araJror BRe3A rrJraccoB O-A ilpfl]repHo ;(o
{2,5 Sororparflruecxoii Berrq[Hbr ]r o6ilacrr,r AuaMerpoNr 6u c qeurpo]I o( .:
: 201' 16*, D : +42'30' (coane aglre JIe6ci1r,). B rara.nore rpr{BeAerrbr cnenrpaJrr,-
IIIJe ItJIaccbI, SoroI.paSuqecKrrc BeJrrrqprHbr r.1 IdBcrir 952 auea4.

s t. ItiTACCI{ounAIIr{rr cIIIrr(TPoB

Cnenrpanr,rlafl ItJraccrr(br.rxaqrrfl npoBeAeHa rro cHlrMHau, rroJryqeurrbrM rra 16')
acrporpa{e c 6,9-rpa4ycHoii [pr.r3Moli. ?Ic[olb3oBaJrrrcL rrJracrr{Enr{ Astro-.
Plattcn (30 X 30 ca). Itam4an BBe3Aa HraccildluqrrpoBaJracr, xo AByl,r-rpeu
frJracTl{rrnai\r. flpr,rlreunrr{cb rrpr,nrepr{o Te }r{e r(prrTeprrr{ clertTpaJrrrHofi I{Iao-
cn(buxarluu, qro trr B pa6orax l1 , 21.

Cpanueurre clexrpaJrbr{oii nnaccrrcirrrxaqrrrr aBropa c HD r,r IiDE uplrue,4elro
na {nr. 1. Cpe4uee orr{JroHeHr.re cocraBfi.ser rrpr.r]\{eprro -60,2 ruacca, tr4Melorcrl

rre6oJlltrrr{e c[crerraruqecHl{e pa3Jrr{rrr,rg Arrfi par.rHrrx B-eneaA LI AJIa parrHllx
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A-eucs4. B nepnolr cryqae BBeBAril n.iraccrldurqnpyrorcJr n HD lr HDE uecHonr,-
rto 6o"nee IroBAHrIIuu, a Bo BToporr -_ HecxoJrrrto 6once palrHr4llr.r, qeNt t{Jracc[-
tfnqlrpyer aBrop.

Otrr. 1. Cpanuenuc cneri'rpansuoii ri.'raccurluriiillrrrr aBropa u HD, IIDE

s 2. orIPrIArl"rIDHrIE 3LE3IHbIX BEIUTIT,IH

Itan rlororpatpr.ruecnr.Ie (rn,g), rar{ rr ItpacHrre (22,.) 38e3l[Hbre serr,r.runbr 6buru
orrpeAeJrerr[r no sonanr,]rbrtrI cHr,lMnalr, rroJryqssrur* Ha HaMepe .I(oruap
(D : 167 u,.u,, lr :750 "u,ac). ,(;ra ucpnr,rx rrcrroJrbaouaJrrrcb trrracrr{Hrirr
Astro Plal,ten (13 X 1B c,w) trpr.r EricroarrLlr,rfl-y 2,5,1.0 n 30 rrlrn. SSrlenrnnnaa
Arrrrlra BoJrrrbr rlororpatpu.rccrtor,i cr{crexrbr I{Jra 3BeBl{ ;\Q pauua [pr{MepHo 4270L.
HpacHr,re BeJlrlrrurrbl 6r,r;rn 11oJr5rqgg61 Ha rrJraortrHr(ax Astro-Plat,ten pcn-
ohromaLisch n nou6nuaqllr co crexJr.flrrrrr,rrr oparrixeBr{rr (tnnnrpolt OC-l2,
YcTarIoB.TIeIrHLrM rlepeA u,rtactttlrnotl. B arorrt CJIyqae gHclro3rlr{r{r,1 paBHflJrrrcr,
3, 15,45,90 nruru. Tana.a nom6lrnaqlrfl Becblra HeyAarrHa. Hpunaa cueHrpaJrr,Hor-r
rryIlcTBI{TeJIbIIocTI{ (o6'sextun, rlJracTrrrrHa urroc {r.rnr,rp) ne roJrr,Ho rDr,rpoKa,

1ro r{ He cnNrMerprrqrra. B ro npenrfl Har{ a{{exuroHafi AJrr,rr.ra BoJrrrril paBrra
upltlrepno 6100 A, rIaI(cIrI{yNr cneltr}laJrbHor:i vyncrnure.rrbrrocrrr rrprrxoArrrcrl
rra 6350 A.

B Ha.recrse crau,qaprou 6r,rrn
pacce.Erruoro cnorrJrerrr{n M 39 n
crBo TaHoro nr,r6opa crarrlaprorl

IIOIIOJIbSOBaT{br SBeBAHI{e BeIr4qUHbI 3Be3iI
rrrorqaAnr{ Etaurerlna SA 41 . flpeuuyrqe-
rrepeA NPS eaxflroqaerc-fl rran B 6onnmolr
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1io,[rlqecrl]e A-anea4, TaI( rlt R ]JoaMo]Hrrootrr r[ororpa$upoBarr, trcl(jJrcAye]ryro
IrJIorqaAIty Ir cTaIrAapT Ha He6oJrblxtrIx tseHl,rrr{r,rx paccro.nHlrxx. lftonlaAr(a }r
cTaHAapT cEI{}IaJII{cr, Ha IIJIa0TIIIIHaX u3 o4Irofi Hopo6ltrl, qTo, xoTfr lt rre rroJrr{o-
crblo, o6ecuequsano oArropo4rrocrb ar{yJrr,cr.rr4.

I4auepenue HerarrrBoR rlpoIrBIroAEJrocB rra {oroarexrpr.rqecrrorr ,rrrnpo{oro-
rrorpe I {elicca, naH orrr,rcarro B [2].

A",Ig spHux BReBIt xapaltrepliorl,Iqecltar{ rrpr4Ba.fl crporrlraob rro ilneBAubr\'r
rrcJrr{arr,rrrar\,r enea4 M 39, ;1aHnr,ru l-. /{mouconou [3]. Cucrcua gexwqu:H B,V
6r,ua upe4BaprrreJrbno [prrBellerra x Nre]r{Ayr{apognoi.i crrcrer{e uo Sopuyle,
)rr(aBarrlroir B [4], ,(ln cna6ux BBeBI{ rtcrroJrbBoBaJrr{cb xapaHrepucrrrqecxue
riprrBr{e, fiocrpoe]rrrbre ilo BeJrtrquuaM SA 41, to Aatrr.rbrr{ T. S,nrrnyca [51
. t. r n ancaA A0.

,(;ra uonyuertux r[ororpa{u.recnlrx 3ReBA]ri,Ix lleJrr{qrllr 6r,r.nu nanrr,r cpe71-
Irrte tro r{sMepeHr{.flr,I 3-4 ttacrl{I-Iol( lprfr Itax4oii ytraeanrroft Br,r[re enclroBu-
rlrrrr. ,I{rx Hpac}rrix l}eJrr{rrrrrl - ro r,rar,Ieperrr.Ifrr 4-15 nJracrl{rrox coor3er-
,CTI]EIIflO.

3a ocuorrrylo clrcreNly, n no'ropoli peAyrlrrpo]raJrr.rcb rce oc'ralr,rrbre rrtsr{epr).
'rrrra, 6r,urlr BBflTbr Br.Iaqelrnfi, IroJrvqeHrrT,re c 5-tuunyrrrot'i ortcrtoaltqr,tei,i qra Soro-
'rpa(ltlrecnr.rx lr c 15-ruruytnoii EI(cnoarrr{rrer,i 4;ra rtpacubrx BBerrArlbrx BeJrrlqtrH.

IJo.rryucnur,rc raHI4NI o6pasolr cpeArrr{c BBeBA}rbre Beflr,rquHbr 6r,r.nlr r,rcnpau-
.ir0rrr,r 3a orun6ny ro.rTrr ro Aarrrrur,r I4.14.Ifponnx [6]. 3ra [orpaBHa He rrpe-
tocxoArrJra )_0'",04, Cle4yer, oAHano, orilrerr{Tb, arro cpaBr{errr{e Hpacrrrrx BBeB/1-

u6IX.BeJII{qIIH, IIOJlyqeHIIbTX rra IrJracTrIrrItax c paSJI]rqrrr,rMr.r DltcrroStrr{ILElvrrr,
T.' e. c HeoArIHaI{oBo rIJIoTrILrl\{I,I r,tao6paxrerlrafirrr{ BBeBA, [ortaBblBaeT rrer(oTopoo

ila3ill'Iql[e. BenuqLrua paSilHqI,Is BaI]I,IcI{T or rrecra }ra trJracrrrE1e. VnaaagHog
,{tJrer.irure, [o-Br,rAl{Mor{y, cB.flBaHo c 3aBr.{cl{Mocrr,ro omr.r6HLr IroJLfl or trJroTHocrr,r
rrro6parxenr.rrr BBeBAr,r. floaromy AJrrr lLrBeAeHr.lfl cpeAHrrx Bernsnfi yuorpe6.n.n-
..rrircL ?rSxrepeHr(.s, rroJryareHlrr{e roJrblto c gr.ra{ipalruaur.r uraxposoroMerpa Arla-
r\rcrpors t 2 w3 .4,t,il, r\ot:Aa paccr{arprrBaelfa.fl omra6na HaxoAr,rro.fl eqe B rrpeAe-

"trilx roqr]ocrn nanrepeuraii.

Cpc4uaa orulr6na RaraJrontHrrx BBeBAHbrx remrqr.ru (6ea cuc're,lra1.r4qecnr.rx
oruu6oH) paBr.ra B cpeAHeNr -1 0,",03.

flonaaarenr,r qReta 6r,rnn uory.renr,r nari paBHocrr4 <<$ororpa$nqecnarr
rtI4IIyC t{pacHarI) sBeSAHbre ReJIIrarr,rHbr.

s 3. cpAuHEHI,Itr C lPyrllNll,r CI{CT}r}IANII,T

lJa r[r,rr'. 2 uprlnolleua BaBllcl,rrrocrc r{e}HA}, tror{aBareJrrrivrrr r{Bera (C1 r,u)
0- lr palurux B-anea71, rroJryrreHHbrrrrr aBT.opor{, }r l{BeraMr,r B - V lra riatailorla
lJ. Xlrrr,rrrepa [7]. IIa qncra o-euea4 (ornprrrure xpyxnu), oHaaaBrxrrxcfl
o5rqul'tu B o6or.rx c[rlcmax, ua rpa(xrrte r.re HarreceHbr BBeBAr,r, BxoAflrqrle B

tlccoquarlrrro Cyg VI 1121.
I4s B-eneag Harrecerrrrr BBeBAr,r B0-82 r{Jracca cBerr{1\rocrr,r V-III

1I clrepxrr{ranrnr B0 la - 80,5 Ia. Bcero r,.{oroJrb3oBano 26 3BeBA. Ilpxrraa
.,rrr,rHrIfl cooTBeT0TRyeT ypaBlrerrr{ro

B -V :0,I1t -l- 0,63 CIHp.

z,) 1
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(Dur. 2. Cpannenne ilonasare,leii [aera CI*o a B-V
OooaflaqcH[fl: cBeTJrhrC Hpy]fiIlu-O-3De?I{LI, TeIIlIhIe IipYiIililt-80-2 V-III, Hpe,cTI{HII-

B0Ia-80,5 Ia

(Dsr. 3. Cpanneuuc notiaaa'reneft IIBera B-lnr rI R-y
O6oana.renrrn rc *rc, trTo rr ntr (trtr. 2



Ha {r". 3 npuno4rrcf{ \Jrl rex }r{e 3BSBA (lrcritlo.raa gae) sanuczMocrr,.

B -V v B-ntr, TEe mt-r.pacnble sBeBAlIbIo IloJlIrrlIrHbI.

flprlran coorBercrByer ypaBuellulo

B -V : 0,07 + 0,70 (B - m,.). (2),

flony.lgHH6re coorgouenr{.fl ocI.roBbIBaJJIrcb s o6oux cryrlaflx rrasnttli o6-

paaorr Ha flpl{I{x O-luea/Iax (rn,{-Bi4.). futtr BbIflBJlcIlL{fl ypaBHenllfl flpl(ocr14

C)rr. 4. Cpanuearae BBe3AEbrx BeJrr4qr{[, oflpeAeJlelrHr,rx aBTopoM, c BeJlrlqr4EaMtr,

onpeAeJrenlrbrlrfi s cuorer4o B-Z

8,0 9.0

()nr. 5. Cpannenue I{paCEEIX BOIUIIUE t}Lr C BeiltIIfiEO.Ml4 77?636, OnpeAeJIQIIHLIMII

B. Eexxepowr u fd. Illronrtorr

r]a rfirr. /+ upuseAenr,r paslrocrl{ 3 - Bttn t V - 
ynp B 3aBr{cr{Mocrr{ oir'

BBeBAHoir BeJrr4uI{IrEI. 34ecr, Bxp tr Vttp- @ororpa$ruecuue (rnon) w Hpac-
nr,le (rt.r) ReJrtrqrrHBr, rrpr{BeAerrulre rt cr{creMav. B m 7 coornercrRerr}ro.

PegynquoHur,re {opuynr,r Arr.fl anee4 O r{ paHnr4x B uolyueunr us (1) z

V xp : nz, - 0,10 -l- 0,113 (B - V),

.Brip : mos * a,l2 + 0,t4 (B -V).

nrt10fi0/40
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fIO eruu AaHHLIM EeJIb3fl IIpoCJleAurL BaBI{CIIMocTr, AJln aueag cna6ee 11\2

Ailfl {ororpa+usecriux fr L0:4 Arrfl r{pacurrx BeJrrrqtr}I. Henotopue trpegcraBJle-

Irr{ff o AaJrLHefiIrreM xoAe cJra6brx r{pacubrx BerllqtrH Mo]r{Ho Bce ?fie trorytltrrb.
B r.racroflI]1rrfi r{araJror BxoAr{T Hecr(oJrbno 3BeBA paccerlHHoto cHonrellrrrI

NGC 6910. Ha {ur. 5 npr4BeAeno }renocpeAcrBe}rrroe cpaBHeril{e I{pacur'Ix

BeruqtrH c B ertrrrtrlHaMrr ///688 Eenriepa lr llIrorta AJI.fI ororo cnonreuua [8]
(reuurte npyxirru) fr Arlfl. o6rqlrx 3Be3A IIoJIfl [9] (cneulre npyxrtlr). p{r}eHrnn-

ru,Ie AJTuIIrI BoJIH 06eLIr ctrcTCM nprlMepHo oAI{HaHoBLI. Cpanueulre [oliaBr,I-

Baer, qro ne ua6rro4aerca 3aMerHoro ypaBHerlr{fl ,IpItocrI,I. Tlueercn rleHoro-

poo paSrflrrrle B rryJrb-ny]rr(Tax \+0,22), rITo, oAIraxo, B ooHoBHOM CBflaallO

c rlyJrb-nyultrol'I cr{creur,t IJ. Eexnepa [t0l .

flo,nnoe oupeAeJreHrre rrameii crrcreNrbr npoBecrll frolia HeJrbstr, TaR ItaH Ha

rrJroqaARe Her Aocrarorruoro rtoJnrqecrBa BBeBA rJraBlroii uocne4oBareJrr,ilocrl{,

Itoropbre 6tttnt 6r't otrpeAeJlellbr B ApyrI'Ix cllcreNlax.

RATAJIOI

Bnrme Aau KaraJror, coAepx{aquii 952 BBeBAbr HJIaccoB O - A, a rani{e
ne6onr,uroe {r,rcJro auea4 6onee rroa4r'u{x ctrexTpaJrlublx HJlaccots, llpe4enrual

SOrOrpa{nuecxaf BeJItltII{Ha -- 12*,5, B ueprort crol6qe [oN,Ietr{eIIbI }Iorrepa

3Be3A rro 3olratr[, CoorBercrByron${e Ho^repar{ Ha (aprax (r!nr. 6-17; na $ur'. 6
rrpr.rBeAerra oxer,Ia pacrIoJIoll{euua Itapt); Bo Bropor{ cror6qc - rloNIepa 3Be3A

B RaraJrore BD; n rperber,r - {ororpacprrqecHl{e BeJluquHbl mps; B qerBeprorl -
rronaBareJrr.r quera C/; B rlsroM - cuer(TpaJrr,Irble ltJraccrr. ,(,na auee4 o6rqttx

c 1171 , a rartlr{e [7] Aamrcs cflerrrpaJrb]rbre HJraccbr rlo arl,Irt I{cror{HlrKaN,I.

B xonqe Aar{br rrprilresaHufl.
Anrop Br,rpalr(aer 6,raro4apuocrr E. tr{. tr{ocrxo 3a IroitlotrIb u pa5ote.
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AriAAEr,r14f{ Hr\VI{ CCCP

}I 33 E C'TII'T IIP bIM C I(Otr .A OTP OO}I 3I4 gE C-H OTI OB CEP BA TOP'I14
ToM XXI, 1959 r.

UCCJTDAOBAHUB nCrJIOIrlEHr{fi B n JrOIrlAAr{E MIBTTHOTO
ilYTI4 C IIBHTPOM e: 20h16n, i: + /t230'

P. If . I,Ie:cantoo

Olpe4encnr,r HopMaJrr'rrBle l{Bera BBcBA O, B, A n npr,rltcHoii crrcrer\re nonaaarerefi
qncta [1]. fIoHasafia Heo6xoA[Iuocrr, yqera yrlrpar!r,roneror]oro r,laJryrrcrlrrH nopoue
). 3800 A.

IIa ocnoae [11r] nr,r'ulrcrlrorcr Hpacrrbre a6co:rrotrrr,re BeJruarr.rnbr anca4 Jl{,.. flo 4aunmu
xaraJrora [1] upone4cno r.rByqeHue ceJrer{rrlluoro [or.Jrorr{cur,rfi r o6tracrrr l\{teuuoro flyrn
B coBtsesArr{ JIe6egr.

Br,r4cneuo B o6.nac,eii c paarfiqltbrr\,r xapaxrepor{ norJroqcrrrrrr ({ur. 3).

TI-IE INVESTIGATION OF ABSCTRPTION IN A REGION OF THE MILKY WAY
WITFI TFItr CENTER a":20h16m, b:+42" 30', by R. N. Ikhsattou.-Tlrc normal
colours of O, B, A type sLars were determined in t,he Crimean systcm of colour indices [1].
The necessity of taking into account ultraviolet radiation less than ), 38004 is shown.

Tlie red absolute steliar magnitudes M,. r,ere calculated on the basis of [14]. The
data of calalogue [1] r'ere used lor studying thc selective absorption in a rcgion of the
Milky lYay in Cygnus. Eight ar'eas, all wiih about the same character oI absorplion
(iig. 3), ucre singlcd oub.

B nacroaulerl crarr,e paccA{arplrBaerc.s o6Jracrr, Bor{pyr T Cyg [1], noropax
rrpuxfeqal'eilbHa Bo rIHorI{x orrroure}rrlrrx. B uepnyro oarepe4rr 6pocaercx D rJraBa

ee rlpperyJrrrprrafl crpyxrypa. flo Cuucuacr{or,ry cnrrcry 12), n rreli rro}r{Eo
Hacsurarr,/{o 25 cBerrux 4ur}(I)yaErrx ryr\ranrrocrer,l. Ha {oTorpa{uax fla.no-
r'tapcltoro aTJraca, oco6eHlro B roJry6brx Jry.rax flclro Br.rlrro cJro}Ii]roe pacnpeAe-
,'leurle noIJrotrIarcqefi nrratepr.rlr, Sanou lle]r{sBcBArroIo norIoil,clrtlrl B aTofi
o6lacrrz ornJroH.fierc.fl or ),-1 [3]. Flarorrerl B rrpeAerax rrJrouraAr(rr HaxoArl,rcrr
uorqnur,l ucroqnuH paAlrorr3Jr)tlcHr4fl - C)rg X, o6yc;lorlelrrsrli rcnJlo.-
B6IM 14lJJIyueIrI4eliI cI{OIIJIeITT'rfl cBeTJILrx gll4r}yarir,lx rytlaHBoCTeii B Dro[r nailpaB-
Jrenrru 14, 51.

B nacronqefi pa6ore AcJIaercfl rronrrrrr{a npoRecrr{ r4ccneAoBa}rrre ceJreI{rr,1B-
Hor-o uolJroqerrr4fl B o6flacru rra oc]roRe Hararora 952 O - A-anea4 [1], a
TaI{X{e HeI{OTOpOIO I{OJIIIqeCTBa 3Ile3A, Ile IloI1]eAIIrllx B HeIo.

s 1. an PDII,[J]tr]I14 D ]rOt'ilrA Jt r]It br x IIBI,TOB

Ilpcxr4e Ecero II)rlJ{Ho onpeAeJrrITr, liofrlraJrbribre r{Bera rr a6corrorrrrrre Be-

flncurbr O - A-eneaA B Ilaltrer"r cr]crerre. Tpy4uocru, cBn3aHEbre c onpeAeJre-
II14ETI ITOPNIAJIb}Ib]X IlBETOB BITESA PAIT}II,IX CNEI(TPAJII,HLIX ITJIACCOB, O6qCU3-

17 lt',tu. I(pnucrt. oOccfiBar., rorr XXI 251



Bec,trlbl. Bce raHlre onpeAeJleHItf Mo?lKHo pae6utr Ha ABa ocHoBHDIx rl1la,
noTopbro MoE{r{o Ha3DaTb trpfirrlbr}rr{ I{ 0THOCT{TeJIbI{bIMI(. I[pnlrr,re oIIpeAeJreHLrfl

HOpMal5s61X qBeTOB BOSI{OE(I.II{ TOJIbKO AJI.fi 3B0BA, He oTflIOIqeHIIbIX I{eXt-

sBellAHblr\{ trorJroqeulreM, T, e. AJIrI aBe3A rIJrI{ 6JII{3I(ux fi CorIIUy, rIJM HaxoAfl-

trIUXCE B HatrpaBJIeHlIflX, OTIIOCIITeJIbFIO KOTOpbIX I{BBeCTHO U3 ApyIUX I{CTOTI-

Eur{:OB, rrro Ao otrpeAeJleHuoro pacoroflIln.fi IIOIJIoqeHIIe OTcyTcTByeT. Drot
MeroA Boo6qe He IIpuMeIIu[I H O- I{ paHI{I{M B-soee,4art, Itoropble BCerAa Ha-

XOA.ETC.II tra cpaBrrr{TeJlbrro 6OnlmUx paCCTOflIruflx u o6blqHo oT-srolqeHbl slra-

s[TeilbHbrN{ Me}fiBBeBArr},Il\[ fiotJrotr{e}rr4eM. fIooToMy H HI'IM flfrfllfeHflIoTC.fi oT-

HOCIITeJI6I-IbIe MeTOAbI, OCHOBaIIFIhle IIa SHaHIIII HOpMaJIbIILIX I{BeTOB SBCBA

nosAr{rrx ctreHTpaJlbHblx I(JIaCCOB, paCtrpeAeJIeHi4e SHepIIIIII B CIIeItTpaX BReSA

paSI[rrFrbrx ctrenTpaJIbI{],IX I{JTaCCOB, a TaI{H{e Ha sIraHlll{ SaHOIra IleEtSBe3A-

Eoro IlorJloudelrufl.
B nacroaqefi pa6Ote HOpxIaJILHLIe I{BeTa I'Opffqltx 3Be3A oIIpeAeJLaIOTcfl

Tpe.[Ifl paBil[qHtINtII ctroco6aMu, ocHoBaHI'IbIMr{ Ha AaHHhIx, I'IMeIoqIIxcfl AJIfl

SBeBA r{CCJreAOBarrEoft O6"naCru.

Ta6ruua 1

Cnocoo 1 Cnocoo 3

o8
BO

80,5
B2
B5
B8
B9
AO

A2
A3
A5
AB

-0,70
-0,69
-0,66
-0,59
-0,47
-0,36
-0, 31

-0,22
-0,13
-0,08
-l-0,01

+0,08
+0,25

-0,54
-0 ,53

-0 ,50

-0,44
-0,33
-0,23
-0,19
-0, t0
-0 ,01
+0,03

-0,70
-0,68
-0,65
-0,57
-0,42
-0,29
-0,24
-0,13

-0 ,49

-o 'tn7

-0,44
-0,38
-0 ,26

-0,I5
-0,11
-0,02

c ri<p

-0 ,28

-0,24
-0,135
+0,01
+0,10
+0,2t
+0,27
+0,35

*pg - Y)

-0,47
-0,46
-0,43
-0,39
-0,30
-0,22
-0,18
-0,12
-0 ,05

-0,01
+0,05
+0,0e
+0,22

cri+p (B - mr)

-0,57
-0,56
-0, 53

-0,47
-0 ,35

-0,24
-0,20
-0,11

l, Oupe4e,reHrre EopMaJrbHBrx IIBeroB rrelocpeAcrBeEHo rro AaIIHr,rxr Itara-

Jrora. PaccI{oTpeHI{e {otorpa{un o6.rtactrr uoKaBLIBaeT, rITo BarIaAHafl alacTb

rUIO,qaAHLI BI.Iaq[TeJILHO I\teHLmC OTflIoIfIeHa IIOIJIOU{eEIIeNI. COIJIacHO ,(Xr. Hac-

cay u A. Man-Pero [6], ltoropue rrccJreAoBaJrI{ trorJron{eul,Ie oSrracrll, cotrprl-

Kacaroqeiic.rr c Hameft B roto-BatraArloft ee qacrrl, NlolHEo clll'Irarb, qro rlorJro-

tr{errr{e orcyrcrltyer AJIfl BBeBA c MoAyJIeI\IpaccrorlHllflT'",0 (250 nc)t a sarel\l

IraqugaeT [IeAJIeI{Ho pacrl{. 3tl.r 4altrr,re troJIyqeHLI r(ax cpeAIrIIe AJrfl o6flacru

BHaqI{reJIbHLIx paal\{epou. Ilacrl eroil o6IaCrI{, trpl{Jlerauqefi ft I{amefi, rro-

Br{I,r,rN{oi\ry, uposparrr{eer areNf Apyran, flpe4uoroE(IlB, alro B salaAHoii qacrll

rraxreit [JIoIqaAKII Iler IIorJIoIqeuI{fl IIpIIMopHo Ao paccroflHtrfi 500 ruc (mo -

-lW 
:B* ,3), trornno trpr{r-rgTb B HaqecrBe r-ropMaJrE,Htrx HenocpeAcrBeI{Ho Ha6JrIo-

AeHrrbre qBeTa A-aneaA. Pesy;rr,rarr,r [pr,rBoAflrcfl B CTOJT6Ue 2ra6t. 1. .(an-

258
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rrbrft r\{eroA HeJIbB.a pacrrpocrpa}Ilrrb rra BBeBArI 6onee pannlre, qetr{ 88, mogynlt
paccroaur.rfi Anfl Koropblx 6ottme 8",3.

2. Monrrto trorlblTarr,cfl olpeAeJII{Tb HopMaJr},rIbIe l{Bera, ocnoBblBa.flcb

ua Sopuynax,cBflBtrBaIotr{ux Ealny cl{crel\{y c cuctcuofl (B,V).,{efictnurenr,ro,
BEafl HopuaJrr,Ilbre qBera B cl{crer{e B,V 17,8J, uo r}opuyle, uonyuerrnoft n

[1 ],

t] -v:0,14-l 0,64 clr\p, (1)

Jrerno uepefrur H LropMaJrblrbrn L(Berarr n uauefi cllcreMe. Peayasrarr,r onpe-

AeJreHlrfl trpr{BeAerrbl n ctor6qe 3 ra6l. 1. B cton6rlax 4n 5 upuue4enl{ Hop-

MaJrf,Hhre troHasareJlr{ qnera B - ffi, u ffipe- I/, oupegeneHHbre TaHIIM me o6pa-
rroM trB Soprr,ry.r (3) u (A) r It].

IJc;ru cpanntrTb peByJrLTarr,I BTopoL'o rI nepBoro cnoco6oB, To [JI.E o6u1nx

aneag BB - F0 na6rrcgaercrl BHaqI{reJILHoe pacxo}r{AeHrle. 3to momer 6rrtr
BcJreAcrBr{e oruu6oquocrl{ oAuoro unu o6oux }IeroAoB. B tepnou rleroAe ouu6-
Ha Mox{er 6r,rru nrrasar-ra HeyqeroM Me?riaBeaArroro uorJlolqeuua. Ognano ral{oe
rrpeArroJr oll(eHue He troArB e plrrAaercfl n pI{B oii uorn orqeuutt Alrfi paccMarpuB ae-

nrofi o6nacu4, trocrpoeHuoft upegoaprrreJrbr{o Ha ocHoBe yHaBaHurrrx l-ropMaJlbrrbrx

qBeroB. I{e aroft xpunoft BI,IAHo, qro Bai\{eruoe lrorJrorqeHue Haql{Haercfl npu-
MepHo c nro4yneii paccrorrHlrfi !0*,0--71*,0.

Bropoft MeroA ocHoBaH tra rlpeArloJro)r(eHrru, sro Me[{Ay naureft cucreuofi
n cracreuofi (B,V) cytr{ecrByer oAuoa}raquafl BaBr{cr{r\Iocrb, r(oropoiir ygouet-
Bopflror nan tror(pacHeBrur{e BBeBAr,r O n pauuze B (uo uurl BLIBeAeHa $oprrryna
(1)), raH r{ He nofipac}reBrutre BBeBArI r,raslroii uocJleAolrareJIbHocrr{. Mexgy
TeM oArloBHaqrra.g saBl{clrl\IocTb l\{o}r{eT 6r,rtr, r:om,xo B ToM cJlyqae, ecnu o6e

crrcrer\{br He Bl{Jrroqaror ynr,rpar}lro.nerosofi qacrlr ctrexrpa Hopoce ). 3800 A
[91. I4ccne4oBaHue trporrycraHr{.a o6a,enruBa HaMepbr, c uor{olr{bro noropoft
trpor{BBoArrJrocr $ororpaQnponalrue, trona3aJro, qro fip},rMcrtafl cr{crer{a Soro-
rpa{u.recHnx BBeBAHr,rx BeJrrlqr{H BxJrloqaer l.reltoropyrc Aonro yJlbrpa$rzole"
roBoro uaryqenr.rfl aa I3800 A I10]. Taxr.rlr o6paaou pacxolnAouue peaynbra-
ToB ARyx upeArJAyq,rrx r\,rerolloB lrolr{er 6r,rrr, cne4crBrreM Blrutrna.tt }Jrbrpar
Snoleronoro I,IBilyqeIIuE.

3. l{ra ubr.flcuerrr{rr rrprlqllubr aroro pacxo]HAeHr{ff pacoMorpuM rpetufr
MeroA, lroroprri.r oclroBarr fla cBoftcrBax AByxqBerlrr,Ix Al4arpaN{M. }tam 6rrao
rroftaaarro n pa6ore l'. ,flrxoucona n V. Mopraua [7J, 4nyxqneruylo AI{arpaM-
My AJr.fl panurix aneag (O -A0), B oAtrrr I{B I{BeroB xoropoit Bxogrlr o6nacrr
Eanr,ucpoacHolo cnaqHa rr crytr{eHr{e BL,rc[ux qJIeI{oB cepuvt Barr,ltepa, r{o}r{Ho

oxapaHTeprraoBarb AByrrfl Jrmr.rrrflN{lr: <urruuefi [oxpacrreul{.s) u ((JILTHI{eI-r rJIaB-

rrofi uocreAoBareJrbrlocru>. flepnafl trB Hr(x xapaxreprlByer BaI(oH TIeIHBBeBA-

Horo rror.lrorqeur.r.rr. Bgorr Hee pacnoJrararorcfl BBoBATJ AaHrroro cneHTpaJIbEoro

KJIacca c noclreAoBareJrr,Ho yBeJr[rnrBarotr(rrMc.rl noHpacHeHtreM. Hau6oree
ygo6nr;rrrrlr AJrrr uocrpoesu.s runufi frortpacnerrrr.E .fiBJlflIorcrl BDeBAbr O n
B0 Ia - 82 Ia, rax r(ax Arrctrepcr,r-fl r{opr{aJl6rrr,Ix IIBeroB ErI4x BBeBA AoBonbrro
iraJra. Bropax Jturlu'fl xapaxreprrByer rroJroxrerrrre EerrorJroq,eHHblx sBeBA

rrasrrofi [ocJreAoBareJrbrrocrlr l{JraccoB Bl - 40. CynlectneuRo, rrro DTa

JrrlHrrfi Mailo orrusacrca or npanrofi. Sro oanaqaer, qro ecJlr{ B o4nofr crlcreMe

I{BeroB (uanpuuep, fl - B) HopNraJlr,Hbre r(Bera r,IsBCcrHr,I AJr.fI sBeBA Bcex

17*



cfle1tTpaflbrrblx nJlaccoB B yltasalrHorl rlIITepBaJIe, a B Apyroft cIIcTeMe IIBeTOB

ourr IraBecrrrrJ ToJrrJno AJr.fl ADyx He orlorrl, 6,;rlraRllx r{JraccoB, To NIoE{Iro, [poBeAfi
sepeS ABe ToqltII c LI3BeCTIIbINIII ]tOop;IIIHaTaNIII [paMyIO, onpeAeJII{TL HoplIaJIb-

Er,re rlBera 3Be3A crreitrpaJrbr{brx nJraccoB BC,s - A0 no oropoft cl{cTeNre.

flpnntenrr uo4o6urrfi r{eroA H o6flacru trIe1egn, Hy]ItIro I{[Ierb B BxAy cJre-

nymqr{e o6crotlrerbcina. Itan 6rr;ro uottaaaHo B pa6orax l. ,(xtoncorra u

V. J\{opraua Itll, a aareu V. Xnrmncpa u I-.,(,ntoncoua [3], Iruttlfi. rloxpac-
Her{r{fl gnr odnacu,r (Bo.rbrrorl Il{enu> n Jle6e4e, B noropylo BxoAI,Ir l{altra

trJIoIqaAfia, nlreer rrccltoJrblto 4pyrofi HaHJIoI{, cngaansr,Iit c oco6ennoc'rr,lo

@lrn. 1. rlacr:s 4nyxqreruoft AlrarpaMMhr. . B crcreMe

i (U, B, V)

. Ceerrue Hpynrr{tr - O-38e3.q6r, ilnp3cruHu - B0 Ia .._-iB0,5 Ia,
To.rftu - as:tgu r.nta:-rtt rrc3Jr3[cBlT3116EJ3TIr tr oJT]JIbIrbr3

shmoua Me)naBeagrroro trorJroqerrlrfi'B aro'ft .racr[ ne6a [31. floarouy' Itrlrvtfi,
rionpacueuufi B ctrcreMe 1tl; Br Z)6u.rra trocrpoena roJlbltotro BBeBAaM, BxoAE-
n(r,rM B rrJloqaAr(y. ona rrrpantaercfi ypaBrreEneM.'

(2)

[r;r uocrpoeH?rrr JrrlHr{rr ]rJraBIIoit nocJleAoBareJrrHocrlr r{crroJrbaoBaJrr{cb qBera

HetrorJlotrtreHHlrx BBetsA Bt - 89, npr.lne4eHglle B [7]. B xaranore V. Xu.nsr.
uepa [12J uil{eercrr HecnoJrr,r(o enea4 80,5-82 Hnacca cBerrrilrocrrr III, qnera
noTopbrx otrpeAeJreEbr u s fiaureft ct{cTerre, a TaH}r{e oAr{a BBesAa 83 II. 3ru
BBelAbr Harrecerrbr na t[ur. 1.tr{lterorcg oc}IoBaHl{fl cqtrrrarr,,qro rrrltvLrr nonpacue-
Er{n. AJrfl anea4 O r{ pan}rtax B uplr6,nnaureJrlrlro [apaJrJreJrbr-rrr. Ha Sr,rr. t upo.
BeAerlbr rax)fie rrp.frrrLre AJrf ctreHTparrbHlrx It[accoB yrtasarrur,rx B-area4 4o
cepeceqeur.rs c.lrlrrurei.i rnannofi trocJreAoBareJrrrrrocru. 9rn nprrrrre tre peceHalor

trOCJIeAI{rcIO BLIItre, aIeNI TOqRII' COOTBeTCTByIOqI'Ie I,Ix uOpuaJIbHLIs{ qBeTax{ I(JI'I
Tex H{ecIIettrpaJIEEr,Ix I{JraccoB. Sroro c.rre4oBaJro oEt[AaTrr, TaIt Har{orHocI{TeJIb-

soe [orJrorqeHr{e yJrr,Tpar[lro;reroror,l .Iactn crrer{rpa r{ccJreAyeN,rofi o5nacrn
rte6a clurr,uce, qeM B Apyrux o6"rractnx [3]. tlacrnqno raxog parlJruqr,Ic
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06yc,,ioBfleuo ranxte reNr, arro B AeiicrBrrreJrr,r{ocrr,I JITIHT{fl IronpacrleHrrfl
r{Meer rre6o.nt ruyro HpuBnBIry.

flocrpoulr rerrepb rro rcn{ irie Bre3AaM AByxrlBerr.ryro Ar{arpanMy, Ba['IeIIrrB

troKa3areJln qr:era B-7 rua Cl 
^r. 

Jh,rrrun EoltpaclreHr4.fl AJr.fl BBeBA. O lr pauulrx B
crpo-flTctr raH )He, xan rr palrblre, O4naxo Jrrrrrr{ro r,nannor,i rrocJlcAoBareJlbHoc'r'u

trocrpoI4rL IrelocpeAcrBeFrr{o IIeJIbBTI, Tar( HaK I]er orlpeAeJlerrnfi r\BeroB rle
rroHpacrreBrrrux ]3-aBce,q u naruei,i crrcrexre. flonrayxcr, BrrarlcIIl,I-trr\rrIr I{Bera

U - B Ailrr roqex repcceqcrnrr, rroJryqcur-rbrx Ealirr na drur. 1, urqerr ilepece-
qer.rlrfl HaiiAeHubrx HaMlr JlrrHrii,i uoxpacueHr4tr c Drr,Ii\,Iu op4ullarar,u,I. flo.rry-
arerJrrlie loqHl{ lro]Hlro upr,r6nlrnrenHo cqrrrarb Jre]r(arqr,rMr{ rra JIIrr'rI,Iu lrannoft
trocJIeAoBareJrl,rrocrr,r. Tari nan DTrr rorrnr{ 6nlranlr nle}I{Ay co6oii, To npoBeAeHIre

JrrrHr{t{ TJIaBHOiI IIOCJleAOBaTeJrbr{OCTrr qepeS HIIX HeCItOJIT]ItO HCyBepeIrHO.

Sua.reulr.s tropMaJrbrrbrx rIBeroB B crrcrelre C1^, renepb [orysarorcfl tro r{BBecr-

Hr,ru Brraqenlralr ([/ - B)o,r{aIt 6r,rJro )rnai]arro Br,Irne. Oulr upune4enr,t n cror6-
qc 6, ra6.ir. t. AnanorlrqrrLlM cloco6oM, BarleH.flfl Ira Ar,IarpaMrle cr'rcrerly
rlBeroB B -V ilocJleAoBareJrr,Iro ua B - nlr rLu,a tilps * 7, lromuo onpeAeJrurb

flOlllraJrbrItire qBera AJItr ETux crlcTer{, ilprfileAeErl{r)Te B croJl6rIax 7 n B, ta6.n, 1.

Paccmarpnran ra6.irlrqy, Lrolr{rro c71eJrarb IIBa Ra]r{rrbrx Br,IBoAa.

Bo-uepnr,rx, IropxraJrbrrLre quera B - mr, iloryrleflnnle arr.rNl fryreilf, coBrla-

AaroT co ilrraqerrr4rlNlll, roJryrrernrrlNlr{ [o BTopox{y mero4y.Sro rio}fi]ro o6t.gcuI,mr
Telr, qro cloAa He uxoAr,rr yrrrparluoreroBoe r,raJryqerrrre Ba ), 3800 A. B ro
xic Bper[.Er rroprfaJrL]rbre r{Bcra ffipg - 7, onpe;1e.nerr}rLre grr{l{r,r }rte IByM.E ctrc-
co6aulr, Brrarlr,rreJlr,rro palrr4qalorcrr, TaIt xar ru,e coAep?filrr ynr,rpa$uoteroBoe
maryrreHrre. Sna.rentrra, [oJrytlsHtrre g;rx C-I$, r{B AarlHr,rx cror6qa 6, c o4nofi
croporrEr, n 7, B, c 4pyroii, [or(aBr,rBaror xoporuee corJracr,re.

Bo-nropr,rx, [opMlarbHrJc r{Bera auea4 BB - A0, otrpeAeJreHHr;re rro [epBo]\{y
I{ TperbeMy rreroAar{, coBrraAaror. Sro.snnnercfl apryMerrror,r B rroJrr,By npaBrrJrb-
trocTr4 IpeArroJro):r{euu.s o6 oTCyTcTBr4rI rrotJrorrleHrrrl Ao AaIIHoro paccTo.firrl{tr B

aana4noii qacrr{ nJrorqaAr(r{. Onon.rare,nrur;re Buaseurr.rr rropr.raJrr,rrr,Ix rIBeroB

CI!*r, 6rrnrr [pr{rrrrrrr rro Aa}rrrrJll rrepBoro r4 Tperr,ero MeroAoB, 3na.rer'rrrx ux
{rpr4BeAeHbr Bo Bropor,r cron6qe ra6t. 2.

o8
BO
DD

B5
B8
B9

-0,70
-0,68
-0,57
-0,42nro

-0,24

-6,o
-4,0
-L,'t
-7,4
-0, 6

-0, 1

AO

A2
A3
A5
A8
r0

-0,13+0,0i
+0,10
)-0,24
+0,27
-1 0,35

Ta6rnrIa 2

+0,1
+1,5
+1,9
+Z,J
+2,7
+3,0

s 2. oTHOIIIEIII,TE OEIUB|O rrOIJIOilIrrHI,rfI I( CEJIEITTI,IBIIOMy

Ftax ynaar,rBaJrocb n pa6ore [1], a$Sertrlrnuafl Arrr{}ra BoJrrrr,r AJrrr r{pr;rM-

cHoii cucrcrlbl BeJrIrqLlE IIecItoJIr,no HeorrpeAeJreuna. floaronry rlar,r6onee HaAe)fi-
nrrrl cuoco6 oflpel(eJrerll{r{ orrrouerrna o6rlero trorJrotr{e}rr,rfi fi ceJrer{TrrBHoMy
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oclroBan, Ito-BuAr,IMoMy, Ea ECtroJIbAOBaHtru lluu:avl. trOEpacEeEEfr ilJIfi O-aneag

[3]. pto TeilI 6oJlee qeJlecoo6paagg, qTo trpE u.ctroJlbaoBagutr lflygun nofipacgej

EtrE uB6eraeTC.E trpeAtrOJIO?I(eHtre O xapagTepe MSII(BBeBAEOTO UOrJIoqeEu.Ei

Oruomenze o6qerO BtrayaJl6goro uoulolqegfr.fr A1) H ceJIeHrEBEoMy E(B-v)

B ctrcreMe (8, V) corJlacHo [3] Panuo

uA" : Bro+0r2.
"(B-v)

flomayacr (1), uaxo4un

'"?-" : 0'64E*n

u, CJreAoBaTeJIbIIo, gnn uaueft CtrCreMlI OTHOItreHUe O6qero BEByaJIrEOTO rro-

fJroqeEuE H ceJreHrLIBEOMy paBEo

Ao
,u : Z* :1,92,

lla cooruomenus

Eo-t: Ao -A'
trofiyqaeM oTHoItreEEe o6rqero Hpacgoro Eo1.noqellrfi (.4" ) H OeJIeHTEBEoMy

(Enp)

Ar Ao Eu-, Ab Eu-, - E(r-rl /q\

'' 
:'a*, : a;; - -E", - '&-Hp - Ere-v1'-8, ' \u'

flo (popuy.re (3) r [1]:

V- m,: - 0,10 + 0,44(8 -V) (4)

EMEEM

!'" -' - 0,44,E(a -v)
floAcraBnrs qucrreusbre BEaseEtrfl B Bbrparflenue (3), troryquM

Y : l'64'

Orcrcga orgomeutre o6rqero {ororpa{uuocftolo tro1'Jloqeuuff ft ceJIeI(ruBEoMy

\pe:L*\r:2,64'

S 3. ADCOJIIOTIIbIE SBESAHbIE BETTTIUIIbI

A6conrcrsne Rpacg6re BeJrtrquEbr M, 6wu [oilytregLr uo gauurrru Mop-

raEa E ltuuana [13], a rar(x(e [7]. Pegyxqtrfl Ha IIaily oucreMy rlpou3Bo-

r,uJrac6 uo tfopnayre

Mn : Mu * 0,10 - 0,44 (B -V)r,
r'Ae uctroJlbBoBallo ypaBEeII[e trepexoAa Or 7 r1 RpaCIIbIM rerrruuuau (rzr),

trofiyqeEHoes [1] (6opMyJIa (4)). 9ru asaqenEE rrprrBeAeEEI B rperbeu.cron6qe
'ra6l. 2.
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$ 4. OTIPBAB JIE HIIE CE JIEI{TI,IBIIOIO T OI JIOIUEIIIIfl

I4cctre4otaune ceJreKrl,lBlroro trorJrolqerrrrrl npoI,IBBoArIJIocb rIo Aa]rrrL,rrr

{raraJrora [t]. Vrxe upu 6cr"rron BBrJrtIAe na o6nacrr 6pocaercr B rJIaBa ee

CIrJrr,H&Jr HeoArropoAlloctr. L.nx toro qto6r,I o[peAeJII{Tb rrorJIoIqeHI,Ie B paB-

JrprqHr,rx rrecrax o6nacrrr, [ocJreArrflrr 6rrla pae6nra rra I{BaApar},I rIJIorqa[bro

R oArrH HBaAparr.rblii rpaAyc. Ilornolqeur're onpeAeJLflJrocr, orAeJrr,Ho AJrfl Halr{-

Aoro l(BaApara. 3arerl AJrrI Halr{Aoro nBaApara crpol{Jlcfl rpa{lrn Banltcr{r\rocrr4

nB6brrna rlBera or r{oAyJLrI paccronunr. CpauueHue rpaSnxon noArBepAI,IJro, qro

florJrotr{eurre s o6racru 4eficrnueeJlr,Ho cr{JrbHo N{eHr{erctr or i\{ecra H luecry.

Moxno 6oneenrrnlvrerree yBepeHHo BbrAeJrrlTL B or4errnr,rx o6nacteI,i, B noropr,rx

fror.Jrorqerrrre r{Meer upr{xfepr.ro oArrHaltoBr,Iii xo4 c paccroflHlrelr. B rlel{oTopbrx

MecTax rrorJrorqerrrre crrJrr,rro ilreHfleTcu Aalr{e B rlpe,I(cJrax oA}Ioro HIlaApaTrloro

rpaAyca, Ho r,r3-Ba r[aJIOrO nOJIrIqeCrBa 3Be3A BTOr esseHt AeraJrr,[Io paCCMOr-

perb He yAaJrocb. Tan, nauplrrrep, B o6ractil It Ioro-tsocrony or T Cyg rrrerx4y

cBerJrr,rN{r{;1lr{{yauuntld ryMauHoctsnur IC 1318 b u IC 1318 c BAaerc.tr rIJIoruoe

Ter\{Hoe o6flarto. Ho n upe4eJrax efo I{N,IeeTcfl Bcero Hecr(oJILIto SBeBI, rro Ho-

TOpLII\[ I'IOiI{IIO yCTaIIOBI{TL, qTO 3aI'IeTHOe trOIJIOtqeHI{e HaqUHaeTCrI yHtC IIpU-
r\{epHo c tno- M -B*,5, r. e. c 500 nc.,(pyrnu uo4o6nrrnr [pl{rlepor[.trB-
Jrrrerc.tr o6racrr B HaflpaBJrerrrrl{ pacceflHHoro cnotrrreulrfl NGC 6910, rAe Ea

0AHOI\I KBaI{paTHoM IpaAyCe I{offiIIO or[Ierl{Tb Tpu yqaCTHa C paBJII{qIIbIl\{

xapaHTepoNr rlorJrotr{eHl{fi .

B ra6n. 3 upuno4xrcrl BHaseHurr rrorJrorqeHfi"tr !,Irrt Bocbt{I{ BLTAeJIeHHbIx

o6ltacreft. B uepsolr cton6qe npr{BeAerlrr NIoAyJrrr paccror}rlrr' y}r(e trcnpaB-

JreHrrble Ba rlorJrou{eulre. ,(.rrn aroro 6brJrrr uctroJll3oBar'Ibr ltpacl{ble Beiluquubr

tnr rr M r. Mo4yrlr ocpeAHeIIbI no r{HTepBaran 0"',5. Bo nroponr cron6qe [pI{Be-

AeHr,r cpe4r'Iue r4B6LrrnI{ ryeera CE AJrfi ynaaaHlroro IrHTepBaJra rr B TperbeM

crot6qe - 
ql{cJro I{crroJrb3oBallulrx 3BeBA, Ha Sur' 2 upnno4xtc.E ItpIrBbIe

BaBIIcrl\,roCTu ceJIeHTIIBHorO fIorJIoIqeHI{E OT IIoAyJIff paCc:roxunii AJr.rI aTllx

o6;racrefi. Be.urs[Hr,t HpyEtRoB rponopqlrouaJrE,I{br norl'rqecrBy anea4. f(.rra
orox(AecrBJrerrufl arr{x o6uacrer"r flpr{BoAr{rcfi Itapra, na xoropoi.i troxaBaHb]

lrx rrpr4Mepr{bre rpal{Irqr,r (Sr.. 3).

s 5. PACIPEAEJIEHI,TE TIOTJIOIIIATOqEft MATEPIIII

Izlcc.negyeuaf rrJrou\aAna [orrrrl qerr,utom*paclo.Taraerc.rl ceBeprlee raJ]aft-

T11qecxoro al(BaTopa. Pacc,llo:rpeuue $ur. 2 r.r 3 uonaBLIBaeT, rITo ceJIeKTI{Buoe

IIOtJIOrqeHrIe pacTeT oT 3a[aAIIOIO I{pafl IIJIOtqaAItII I( BOCTOrIIIolly, T. e. I( I.a-

ilanrI,rrrecnoil{y er(Baropy. O4uor:perteHrlo MoH{IIo Ba]\'Ierl4rb I{ [pyr']Io saHoIIo-

NreplIOCTt, - 
qeN{ IIIeHIJIIIe IaJIaHTurIecHafl IIIL{poTa, TeII 6JIII}IIe n COnurly paC-

IroJraraerc.a trorJlotrIatoiqar l\rarepl{fl.Tan, n o6.nactlr 1 c qelrtporr l:45" , b:3' ,5
trorJroq,eErre rraqnl{aerc.E trpl,r L'IoAYJrc paccrofl}Ilr.fl oItoJIo 11*,0 (1500 nc).

B ro Xte Bpeil{fi n o6lacur 4 c qerrtpolr I :46",5, b :0",0 nornou,lelllle y1r{e

BaMerHo rrpw mo-M ==9",4(750nc), a B o6Jracru rerrHoro o6laIia, orlleqer-

Irof o Br,rflre, - c 500 t?c .
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Ta6ruqa 3 (oronuaure)
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O6ractr "\i 6

0,00

-0 ,01

-0 ,02
0,00
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0,34
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O6laoT'r i\! 7

+0,02
0,00
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0, 09
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+0,03
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AnAAEi\{r,rfl HAYII CCCP

[I 3 BE CTI11 fr. HP bI M C HOfi A CT P O OI{3I,I q E CI(O fi OB CE PBA TO PI4H

Tou XXI, 1959 r.

r4ccnEAoBAHr4E SBESAHOTO ITOJIfl ts OEJTACTtr{ MJrErIrrOrO
IIYTII C UEHTPOM l:31r3o, b :0

U. I[. If\otrut;

I[ccne4ouanu cucrerrbr {otorparpnuecnrrx Br}eBAlrbrx RoJrr.rrr,rrr Qnr") r rronaaareJlefi
qrera (C), parree oly6rrrrr{oBflrrrr}rX aBropo}r [11. ips1. t 4aet cnnar C a B - 74na sneag

rJraBrroft flocJreAoBareJrbrrocrn r'r Jrrrnrrro trorrpacrreurrfi AJrs O - 81 Ia aneag. Ha {ur. 5

trpr,rBeAeEo r4BMeEerr[e c paccrorrrr].IeNr o6n{ero r}oTorparluuec(oro trorJrortrenr.rx, a r $ 3

xilff:."" 
r.r3yqeEr{e pacrpeAeneHrrs 3Be3A rro creRrpaflbrrr;n{ r{rlaccarr B lrccrreAyeMoft 06-

A\T ]NVBSTIGATION O]T A REGION IN TIII' TIT],KY WAY \A/ITFI Ti{E CENTIIR
l:31+3" , b: 0o, by I . L Pronyk.-The systems of photographic magnitudes (ml)s)
and oolour indices (C) previously published by the author [1] have been examined. The
relafion betrveen C and B - V lor main sequence s[ars and Lhe reddening line for O -
-llt 

Ia lype sLars are given in iig. 1.Thevariabion of ihetotalphoLographic absorpiion
rvith rlisbance is given in fig. 5 and the stellar distribution il f,he invesligaLed area accor-
dinrr lo spectral class in chapLer 3.

S 1. CIICTEMA oOTOTPAOUqECI{IX BBE3ATIbIX BEJII{qLIH
I( IOI(ASATEJIEII IIBDTA 3BE3[ RATAJIOTA U]

I{.ax yxe ynaar,rBaJlocb B [1], cr,rcteua BBeBAHbIx rfororpa$nuecnl{x Be-

rr4aruH fiaraJrol'a [1] s pafioHe 9r,5 I{Meer l{eilpaBrlllr,Hyrc ItrHaJry IrB-3a or-
cyrclrBr.rfl BBeBA ranor,l flpnocrlr B rIJIoIr{aAHe KSA 134 xararora [2], $orapafl
cJrylBir.rJra B riaqecrBe craHAaprHoft. .{la r{c[paBJrerrr{.8 rrrKaJrbr rrclo,{itE(.)Ra-

ilucb 45 snea4 O - B n cr{crerle BBesAHbrx BeilutIuII B, nBatttx Ira [:J, 4, 5],
a rartE(e 400 aeeaA crrer{TpaJrr,Hbrx r{Jraccoll or B0 Ao M B cr{creMe ReJtrr4trllH

Rara,rrora ocreprosa [6], runa.na Horoporo trpoBepeEa {oroanexrpusecHurl
MeroiIoN[. B peaynrrare 6LUII,I HaiiAellbr rloupaBr{ll H (bororpaouqecRurl 3I]eBA-

rrrrlrr Berrr{qrrrraM 3Be3A r(ararora [11 (ta6r. 1):
a) Cncteua SotorpaOr,IqecItI(x 3Be3[I{bIx Berz.ruH. Ar"

oflpellefleur{fr ctrcreMsr {otorpasuuecHux 3Bc3[HIrx ucrm\aH (mog) trclrorrr,so-

tsarrrd(lE, 1r5 o6qrx 3Be3E HaraJrora [1] I,r cuucxon 0 - ts - 3Bcts[ B I{3BecrHofi

cr{crc)Me B, nprnegeuurre Xurr,tuoporr lr ,(ixoucouorr n [3-5]. Cpanueuue

ffips .w C c B w B 
-V 

p,xst Bltrx 3IleB[ I(aJIo coorFIoIIIeHI4.rI:

trlp, == B *O*,27 + 0,11 (B -I'),
c: -0*,41 + 1",48U3 -V)

gnn 7*,9 {mre <1Lm,4 v - O*,25 <C < + I*,20.

I

(r)

(2)
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flocno.nrxy coorHorueHr{x (t) u (2) uonyueHr,r roJrbno ro cuJrr,Ho rroxpa-
cHeBIIIuM O - B-sseeAalr, ,r(eJrareJrbHo 6r,rno uonrsepluTr r.rx ro BBeBAaM

Apyrux crrexTpaJrbublx l{JraccoB. ,{la eroro 6unu nr,r6panu o6uqne BBeBAT,I

Ilalrero r{araJrora c Hararrororvr fI. OcreproQa t6l. Cpanuerrua ffips fr thocr
(aneagnue BeJrr4arr4lrrrr B crlcrelre fiaraflora [6]) nng 400 esesil cnenrpaJrbur,rx
HJraccoB or B0 go l{ upuneJro rr coorr{orreHr,rro:

ilxpg : moc, * 0*,10 + 0,14C, (3)

raa C 
-ror{aBareJrr{ 

qBera B cucrer{e rraralola [1]. Coorno[rerrfle (3) nory-
aleno A;[fl noxaaato.ireii rtl]era - 0",110 <C < +2"',60 rr Berirrqr{rr 7m,9-!mon{
< Ll'n,0 ". Bern.rrurbl, oflpe11efle]rrrr,tc Ocre|r-orlolr, cnaaaubl c BeJrr{rll{uauu ,S'P
rr rror{a3arenxuu qnera CJ F(aucrioii cr{crer{r-r <<1953^S> coorrrouerr]4err:

,SP - nts' : - 0-,0i -l- 0,11r C,S, (4)

Koropoe uafigeno n [6] gila eseeu KSA 140. flpurunraa Bo BHr{MaHue, qro
couacno [7]:

lj -- V : 0,85 CS + 0*,26,

B : ^SP-0,07 CS + 0,20,

(5)

(6)

Molr{rro troryqurr, ue (3):

trlps: B 
-0*,1"3 + 0,13 (B -V). (7)

Coornoueuue (7) coBrraJro c (1), Iro rryJrr,rrylrr{rr,r B orrrx ypaBr.renunx
paaJrr{qHrr, ran r{ax onr4 paBflr{qFrr,r AJrrr KSA 134 u KSA 1,40 s r{araJrore.

Ta6nrqa t

8,51
8,52
B,59
8,61r

8,69
8,7 lt

8,79
8,91
8,96
B,99
9,09
9,Ut

-0, 03

-0,04
-0,05
-0, 06

-0 ,07

-0,08
-0 ,09

-0,10
-0,17
-0,12
-0,13
-0,74

I,21
ora

9,39
9,48
9,57
9,68
I ,80
9 ,88
9,94
9,98

10 ,00
70,02

-0,15
-0,15
-0,16
-0,16
-0,17
-0,18
-0,{9
-0, {B

-0,17
-0,16
-0,15
-0,14

10,05
i0,10
10,71
10, 13
70,14
70,17
10,19
t0,22
10,25
10,32
10,35

-0,13
-0,12
-0,11
-0,10
-0 ,09

-0,08
-0 ,07

-0 ,0G

-0,05
-0 ,01r

-0 ,03

[J].fl rroroporo trprr-[2-| , xoroprrM Mbr rroJrbaoBaJlr{cb, u n Harrortor[r{aralore,
BeAerrbr (5) u (6) (cu. t6l).

* He6onrmofr uarr6 npanrofi (3)
Ee nptrEfiT BO BEUMaEue.

s o6racrr orpuqarenruErx ; eroB s groM cflyqae
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Coornourerrurr [,re]r{Ay rloxaaareJrflr{r( qBera ll *V tr BBe3AIIrrIMtr BeJII{qI{Ira-

Mr{ B clrcreue B n tro1aBareJrflN{E uBera C.I lr aneegHBIMI{ BeJlrrguuauu PI r
Melr{AynapoAriofi (rororpa$uuecttoft orcre}Ie uplrueqeurr n IB]:

B : PI - 0,083 CI + 0*,1'61.,

B -V: 0,917 CI + on,l6l.

Ilpruurrran Bo BHI{MaIlae (B) r (9), uonyurru ra (t):
trlpe : P,f - 0'",09 + 0,02 CI ,

(8)

(e)

(10)

OTnyAa Bl,rgrro, qro cllcretlla r[o,orpa{rueolt}Ix BCJII'IIIIII anolil (rnrr) n ntr.'a-

Jrore aBropa It] 6.r1rarta I( [IeiI{Ayltapo4lrollt fto'tolpa(lrluecnot'i cltcreric'

c
- l,z

(,,

* 0,4

(Dlrr. 1. 3asflcl,rltocrr, rrofia3areJleft qneta s cl'Icrelue C ot

'-x,:rx;',:H#,,",l;^".'fJ-:#:'(1;"i,",x;';x,,,s)""""

6) CucTeM a rlo riaB a T eneli qBe r a. f[.rtxni,tnCneHI,LfI CI4cTeN'tBI [OHa-

tra.roreft qBera C tfororparfupouaJ]rJc], cHoIIJIel{I,Ifl flcnlt (103 Saeagr,t) lr Bolocr,t

L,iepouuxu (23 aneailsr), AJrrr rroropr,rx corJra0Lro [9] u [10] uornoqeHtre, BrAIr-

xlo, HeBHaarr4TeJIbHo lI r,rMerorcfl olrpeAeJIellll.a rJoHa3are.treir rleeta B cflcreNle

*q8 . +/,2
8-V

o'o
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D -V. 3areu cuoco6onr, otr[ca]r]rbrM u [1], g.rra BneB[ cr{otrJreuufr 6nuru uo-
Jlyqeurr tltps u C. Coornoneur4fl Me)fiI(y C v R -V ttpuneqeuu ua {rur. I
(touHu). I{y:rr,lyrmr nrfl BlaqcH:rrfr. C 6wrr nu6pan rart, uro6r,r euaqeHrrr C

AtrIf BIreBA, IrMelorqux + 0-,68 > C> * 0*,1t1r, fro Bo3lro[rrrocur 6u.nlr 6rua1u rt
Har{Me}lbrrrrlN{ tror{aBarerrflM qBera 3Be3II or G5 go F5 n rraranore [t]. flo
Ha6rroAeurrbrM Torrr{aM 6u.rra uocrpoeHa Hpr{Bafl coorrrolreuafr. C a B-tr,.
.I[rx npogorlx{erru.s xpulofi B croporry orpr{r(areJ]r,rrbrx B -V uctl.or;t BoBaJracr,

JrnIJ\7tr noHpacrreHl,rfl [,ilfr anesg 0 - ll1 Ia, rroJryqe}lHafl uo 16 3Be3I(aNr ila-
uero rtarailora,o6rqnrt c [/r] (Ha r[ur. I orMe{elbr ripymxauu):

C: - 0-,58 + 1,64(l) -V). (11)

Iae $\ HoplraJrbrrr,rfi nonasareJrb r{Bera AJrrr BBeBA HJracca O (B - V- :
:-0",31 [11]) 6ylerpalrerl* 1"',09. JfuuuanoHpacrreHrrrr ranx{errpr{BeAerraHa

{nr. 1. TaH xax r'Ial4ne}Ibrrrr{fi nonaearerrr IIBera AJrrr BBeBA HJracca A0 n xara-
lore [11 pauen - 0-,39, ro ]IoprraJlbnrri,i noxaaareJrr, quera AJrfl arrrx BBe3A
Ee Molr{er 6rrrr,6orrme - 0"t,39 (xpecurrt ua {ur. 1). Zcxo4n r,ra grr.rx coo6pa-
nterrlrii, na6.urogerrrrafl ItpI,IBafl 6rrra upo4oJrlr{er.ra Ao [epeceqeur,rrr c nurrneii
[oxpacr.reurr.fl B roarxe B -V == - 0"',31 , C : -l-,09. Heo6xo4uno or-
alerr{Tb, oAHar{o, rITo BcJreAcrBue orrurnrft naurefi crlcrerlLr cnexrpanrnofi
x.rraccnrfunaqttll 01' rnaccu{rHaquu MI( B Tar{oN{ rrpoAoJr]r{erJura rroxer 6r,rrl

Ta6nurla 2

BO

R2

I til

ll8
B9
AO

A1
A3
,\5
A8
FO

F2
I5
F8
GO

G2
G5

GB

KO

K1
K2
K3
K5

-1'n,06
-,-0,93

-0, 85

-0,76
-0,62
-0,53
-0,45
-0, 35

-_0,25

-0 ,14

-0,04
+0,05
+0,i3
.-1-0,2t

+0,34
+0,46
+0,53
+0,59
+0,62
+0,78
+0,84
t-0,89
+0,97
fi,i6:

-0?',38
-0,40_n ,)
-0,39
-0,34
-0,39
-0, 20

-l-0,05

-0, 05

+0,10
-l-0,08
+0,23
-l-0,20
+0,37
-l-0 ,48
+ 0,58
-l-0,63

+1,00
+0,90

-l--1,20

-0m,70
-0, 65

-0,48

-0, t8
+0,02
+0,05
+0,11
+0,15
+0,24
+0,37

F1)l^

-l) 
I I

-3,8
-2,r'
-1 ,6

-0,4
+0,1
+0,6
-1,1,0

+1,3
+1,8

1-4, t

+3, 1

to, J

*1r,3
+4,8
+5,1
)-5,4
+D, r)

-l-6,3
+ 6,6
+7,0
+7,4
+8,4

-l-1n?,00

+1,08
-f 1,16:
{1,21i:
f I,r)1:
-f1,rli:

--0m,4

+0,2
-0,1,

l.Ipg r7lCoV L'o(^) 
| 

,," ,,, itrPg v



HeHOTOpafl HeOrIpeAeJreHIrocTb, Eo

trptr omr46Hax HJIaCCTI+I{Haqr{u 3Be3A

Harnero HaraJlora, oTMeqeEHbrx B

[{1, xpunaa Sur. t 4aet trpl{eM-

Jrer{oe Ailfr pa6orr,r coornolneurre

CvB-V.
Hopuarr,unre floltaBareJIIl r{Bera

B crrcrer\,Ie C, uory'lennrre uo {rr. 1,

trpI{BeAeIILI BO BTOPo}I crol6qe
ra6n.2. B rperr,ert cron6qe [puBe-

I{eHLI HaI{I{eIILIIII{e IIO Ra BaTe JIII I{Be -
ra r{B r{araJrora [{ ] l;rs pa3Hbrx

ctreKTpaJrbIrIJX trOAHJIaCCOB, B Cer-

BepTOl\[ - IIOpNIaJILHLIe IIOItaBaTeJIII

qBera r{B ltaraJrora A. H. A,rHcrrn-

frt-.-

@rr. 2. Pacnpe4elenrre Eneprutr tro AJTITEaM

Borrrr B (potorpa$nuec(Ex fiyqax

To.rxlr - Ann ( Oph (o9,5), Iipecrrrtrrl - EJItn

a Lyr (A0)

ca 1721, upr{BeAerlHlre H HyJrr,uyHltry llamero ItaraJrora, B rrflTolll - uopr{aJlE-

Hr,re trortaaareJrr{ r,\Bera B cr{crerfe C gla BBeBA r(Jracca cBerllMocru III* (raxxre

troilyqeHHbre tro IlBerarl B - tr/ ua {ur. 1).

I4a t[ur. I cne4yer, rrro cucreMa BeJrr{qr{E C no.lryueua AJrfi l{HrepBaJra

aaa

IJIIIH BOJIHT ]IeCHOJILfiO AaJIbItre
trpocrl{parcqerocfl B y.nrtpa$rone-
TOByTO O6[aCTb CIreHTpa, IIeM cll-
crer{a sBesAHbrx BeJr}rqaH B t9].
3ro 6r,rno troATBepll{Ae[o ]I lro crro-

co6y, onucaHHor\ty n tl] ($ 3), 4rx
qero 6bul cSororpa$upoBaH ctrer(rp
BBeBAr,r ( Oph O9,5 (Qur. 2 - ro'r-
Hn).

n) ttoaSSuqtreHr trepexo-
Aa or ceJIeHrlIBrIOrO UOrilO-
rq e r{ u ,r rt rr o JI 11 o rI y 6nrn rralt1teu

vB rrvrtvrr- tronpacuerlrrfl. A]rtr O - 81

Ia asee[ B crrcre]rax C, (B -V) (111

m (mpe, - R) , (B - V). Jlurlus no -
rtllacHellrl.a B CI,ICTeMax uoHaaareleft
gnera (rnrn-B), (B-V) rlo reM

)r{e BBe3[aM r{o}I{er 6r,rtr, nuparxcua

CO OTIIOIIICHI,lCM:

\ ,tzo'

rl
a

a
aa

\

Our, 3. Ctpoenue pyRaBoB farantrt(r onouo

Connqa tro [arrubrM V. X{opraua, uacmta6

-8,3 nu, na I nllronapcer

oa
jt

a a

a

:.344

,s
0000

tftps - R : - 0*,37 +0,23 (B - V)'

O6utee IlorJlolqeEue AJrfi AJIZHE'r BoJItr],I ). oupe4elaercr {opruylofi:

(12)

A7:17 E, (13)

i flnfl oupcgeJreEEfi EOpMaJrbEr,rX nOraaarerefi trBera 3Be3A B CIICTeMe c Ans aneaA

CITeRTpaJIbIIOTO KJIaCCa K UCIOJIT,aOSaJITCL AOIOJIEtrTeJILEO IIOfta3aTeJItr qBeTa, rIOIyqeH-

Eue IIJrrr BBeaA cr(oflneuun flaeagr,r.



Orr. 4. O6racrr' c I(eHrpoM I -3430, b-lo



rg:e E -na6r,rrox rlBera) a Tr -xoa{$raquenr trpotropquo}IaJrBrocrr, BaBtrcfl-

rqufi or [JruHbr BoJrHbI. I-Ianpuuep, AJrrI ctrcreM:u B -V wz flll:

Au:3,0 En-v. (14)

Itoe$rpuqreHr nepexon,a Tpg or ua6nparenruoro [orJIoIqeHr4.rI E6 H troJrlro-

rray n t{rororparluuccrrux Jryqax z{on uornuo troJryrrr{rr' re (1 t), (12), (13) no
cnoco6y, orr{carrr{oN{y A. I{. AnHcnncom n [12] . .[;rr uaruefi u]rcroBoft cacre-
MbI Tpg:2,6, no /TaIIIlr,IrI P. i'] , I4xcauona, npzBeAerlHr,Il{ B ero crarle B

Hacro.frnlelr roue (ctp. 245), 1rs:2,6. A. I{. A.nrtcrrlrc [12] gaer [Jrfr rrarefr
0I{CT0MbI I{BeTOB \pe:2,6, BCe arra'Ieuufr \pS cxo[tlTcfl Oqe]Ib xopo11lo.

s 2. I4CCJTEIIOBAHITE lrEln3BESAHOrO rr0rJrorrlEHr,rff CBETA
B OBJIACTI,I MJIBTIHOIO IIyTI'I C IIEHTPOM t :343', Zr - 0o

flnx oupe4eJre]r]rrl a6corlorHbrx $otorpa$I{qecnr{x BeJrrrqI{H, ueo6xo4uurrx

Ailfi rtayrreHr{.fl pacnpeAeJrerr}Ifl BBeBA r{ trorJlorqarcqeli uareprzu B trpocrpaHcrBe,
6rrnn racnolbBoBar.rbr a6conrorur,re SotornayaJrllrble BeJrnqLIHr,I Mr, ttottyteu-
urre V. Moprauou ra l. ,(xroncouou A.r'r.E BBeBA rJraBHoii uocregoBareJrbr{ocrrr
r{ BBeBA HJracca cBerr4rrocrr{ III 19]. Orru 6r,rnu [epeBeAerrbr n Mu rrpfi trorrotrIu
rropMaJrbHr,rx troHasareJrefi rlBera B -v, a Barer{ no $opuyne (l) a Mora ua-
ureft clrcreue BBe3Arrbrx Berr.rquH. Mo,rrpur,eqeHbr B rrrecroM tr ceAbMoM crou6-
qax ra6r. 2.

JIyu apeuux B HaupaBJresvu I :-343', b :0n uepecenaer Buyrpeuuuii py-
HaB laJrarrrr{nr{, rroJrox{elrr4e Koroporo olpeAeJr.flJrocb rro arperaraM rop.flqux
sseaA [13], rroDMr{ccrrouubrM ry}rarrHocr.fiM U4], a ran}r{e tro AaH}rbrM o rroJr-rr-

ptrBaqrrr{ cBera t15l ({nr. 3 Aaer crpyr(rypy pynaBoB uo pa6ore l13l).
B t16 I orlrecaercr, qro B o6.nacrrr Crpe;rr,qa rnyrperrrlnit pynaB n ceuepnofi
elo qacTl{ I\IbI Br{AIlt\{ CHBOBL IiOMtrJTeT(C ry0lbrx rr[rJreBr,rx O6raXOn, CB-flBarr-

Hbrx c caMofi reurlofi Tyr\{a}ruocrE,ro ua ne6e B coBBeBAr{I4 3nteenocqa. 34ecr,
rra paccro.Errrrrr rrecnoJrbnrrx cor rlapcer(oB or Conrrqa Sororpa$zuecnoe
rrorJronlerrrre 4ocrnraer 5". Paccuorpeuue {ororpaSufi lolnuoro Mrerruoro
flyru naro4r4T Ha Mr,IcJIb, qro yqacrnr{ cr{Jr},Horo rrorJrouerrr,rfl n cenepnofi
qacrra coBr]eBAr{.s Crpenr,qa lr ll{ura raH}I{e cB.flBarrr,r c arr{Nr Houunencorlf 2s].

Ha $nr, lt, rge r,rao6paxrena r{ccJre[yelra.rl o6nacrr, DrrAno, qro rer{Hr{e
yqacrRu Bar.rrrlraror ua geii r]eN{aJryro qacrb. B .racrnocur, cxorlJreHr4rr ropfl-
rrrrx BBe3A, or{py}fie}rgr,re cBerrrrrlr4r\{r{c.fi ryllarr]rocrrrltr{ NGC 6618 u NGC 66J 1.

TaI{H{e ua6nro4arotcrr, BepoflTrro, cHIloBr, TeMHr,Ie o6raxa.
flpe4naprrteJrLr-roe paccMorpeHr4e AaHHr,rx naraJrora [1] uoraaailo, qro qacrb

TeMHbrx o6nanos lraxoArrrc.fl orrelrb 6.uuaxo, rr IUrfl oqeuxrr norllorqeHrl.fl B rrr.rx
r-reo6xo;llrlro troJrbaoBarbcrr nonpacnenrrer{ 6nnenrax BBeBA: F5-fB. flocxonr,-
Ky qucilo Tar{}rx 3Be3A B KaTaJrore HeAocTaTosHo, rrT06r,r paBAeJrr{Tb r.rx I{a rpyn-
flbr rro cretreur{ trorJrorq,enr{fl B paarrlrx yqacrxax o6,racrr, B rrepBoM npu6lru-
H{erluu onr{ paccMarpr4BaJrr{cb BMecre rro scer,l o6racrr.

Tlcrorsaya rroraaareJra r{Bera rr BBeBAEbre Befir,rqtrH},r HaraJrora [1], sop-
MaJrbrlbre troKaaareJru I{Bera n a6conrotnbre BeJrrrqr4rrr,r, trpllBeAegubre B ra6l.2,
Mbr tronyqunu HapTrlrry [orJroqeHrr.fr cBeTa B r.rccJreAyeuofi o6nacrtr Ha pac-



cro.nr.rr{}rno 1300 nc * (cM. r[nr.5). Or 90 ao 150 nc B:u1:no o6raxo rlblJrrr, rorJro-
qarcqee or{oJro l*,4. fiarce, HaqrrEa.rr c 250 nc, Srrr.5 [oxaaErBaer rrJraBrroe

IIapaCTaHue IIOTJIOqeIIUfl, ItOTOpOe, IO-BI'IAIIMOIIy, CB'ISa.HO C BHyTpeIIIIIIII pyKa-
BonI. Or 250 ao 1300 nc trorJronreHrre rralrerruJrocb Ha 1m,6. flo gauur,ru l. Xn.ur,-
Trrepa [3], xouqenrpar{rrfl O-anea4 r, arolr HarlpaBJlerrr{[ Has[Haerctr c pac-
cro.rrrrlr.fl 7000 nc. Tartun o6paaou rro)firro cltaBarr;, qro Hamll ua6nro4euufl IroA-

xoAsr BrrJrorHyro r( BlryrpeuHuM rracr.flM pyxaBa (ecnu uprrurl,rarb pyraBa rro

Moprauy - mrrprrHa pyliaBa AJrfl BBeBA O nplrnneprro 600 nc t17l) u cpeAHee

$ororpa$lr.recnoe rrorJrorqcrrrre s oroft sacru pyxaBa onoJro 1",5 ua nrrJronap-

cen, T. e. oAHoro [oprrArra co cpeArir{Lr rorJroqerrr.rerr llo scefi l'araxtuHe [18].

A
Pg

/h

08

0,0 r'.L-:-L-l
1200 /400 nc200

(Dr'rr. 5. trIelrenerrne MelngBe3Arroro fior.rrorlcnrrfi c paccrorurrerr B rrccJreAyeuoii o6nacr:rr

'Ioqrirr -- lro }raorf()IerrrrHrr 3Berit I'0 - F8, r{lccTurirr - lro rao.rrroJlcrrrrflNr 3De3A A3 - A8, I{pylIrIiII -rro r[:lonroIelrrrIrl zBciJt( r\2 
- 

A0, :JIJeilllolr;rr - lro Hao.TlroleHllilnr 38ern B5 -- Il9

s 3. o PACIPEAEJTEHIITI 3BE3ll
ro crt HTPA.IrhHbrNI I{JTACCAM rJ I,ICC.llIAyE}IOii OBJTACTII

Pa6orr,r Eona lr ero corpyAHr'uroR [16]uoriaaamr, rrro nuyrpeuulrii pyI{aR

l'a;rartrrrrtn o6;nagaer pflAoil oco6eunocrell, xoroplie cJIeAyer I'INlerE, B IrI'IAy IrpII

llacclrorpcrurrl aBoJIIoqrIIr pyltaBoB n fananrultu B r{eJrort. C 4pyroli cropo-
ur,r, Eaa4e [19] taxnre yr{asaJr rra oco6eunocrr{ Br{yrper{rrlrx pyr(aBoB ryrfarl-
rrocrr,r An4porue4rr. C aroi.i rorrr(u Bpeur,r.rr oqeHb Baifirru ua6nro4ateJlblllle AaH-
nr{e, }r(&BbIBaIoil{I,Ie na oco6enrroctrr BI{yrperII{rIx pyI{aBoB.

f{arrnr,re HaraJrota [1] floano"nflror cpaBHr,rrE, or]IocrrreJrr]Ioe coAep;i{allrlo
:lRcBlI pa3Jrrrqrrlix c[eHrpaJrr,Hr,Ix I{JraccoB B I{ccJIeAyeNIofi o6racrfl c orrlo-
crrroJrbrrrilill coAeprfiarrrlerll r{x B Apyrux HarlpaBJreHlrgx B falalttlrxe. flpe4na-
prrreJrbHoe cpaBHeulre AalIIrrIx naraJrora [1] c nataJIoraNII{ 120, 21 , 221

rroFra3brBaer lra6rrroH sneaA A B I,I0cJreAyerloii o6racrl{ rrpl4Nlepuo s.a 150/0.
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3. flponyrqeurr rrpElreqauutrl
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