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rIoJIfl PI{3AUI4O H.HbIE HAEJIIOIIEIIIIfl
HECTAIII{OHAPHLIX SBEBII

I{ BHEIAJIAHTI{IIECKI{X OBT,EHTOB.
III. IOJIflPITEAIIIIfl USrvtrEHUfl
LBASAPOB I,I fl[EP TAJIAItTI{K

IO, C, E$uruon, H. M. Illaxorcxuii

Ilprnegeur,r peByJrbrarbr MrroroqBerEr,rx rloJlflprraaql{orrnbrx ua6lro4euufi HeI{oro}IJx
o*r*dnos. N-rararrnr. KoMrraxrrrbrx raJraxTr.rx n agep ceii$eptotcrux raJraHTItIt. Ha6lro-
tn"ri roi"orrrerbr B 1969-1970 rr. ua 2,6-.1 'reaecione 3Tt[. Hai.ipcno, uro.y I{Bn3-ap_a

SC-SaS Bo BpeM.E ero BoIIrIIIITr,r B llloue 1969 r. IIorIrpII3aI-II4fl gocturala 45%. y N-
raJraxrtrr{ 3C-371 r 3C-390.3 trEorAa ua6,rrogaercr oqegb r}r,rcor(a.n (cntrrue 200lo) uorrpuaa-
qur n cuueft o6racur II oqeEr, pe3r(afl tr HeMoEoroH]ra-rl SaBl{crrMocrb crerreHr.r rroJrflprrBaqrrll

u rro3r4qrlor{Eoro y1'7ra u.rocxoiru xore6anufi or AJrr4Hbr nolnr,r-._Ilo-nuArlMoMy' TaHarI SaBI'I-

crrMocrr, rrMeer Mecro Bo BpeMfl r{x Bcrrbrlrrex. V nnaaapa 3C-273 u ceft{eproBcr(rlx raJrat-
tr.rn NCC 4057, 415L r 5548 rarcne na6rrogaercx BaBrrcr{Mocr}, rroJlo}r{eEr4tr rrJrocfiocrrr I(oJIe-

6aulrfi or AJrrrglr BoJrEr,r, ,[rr o6sxcneuur nafi4euuoft aasrrcu].tocrl{ rrapaMerpo-B rloJrflprrBa-
quu or AJTLTE5I so;rsrr neo6xoArrMo Aorrycrrrrb, qro orlTlrqecroe r{Sryqeuffe, na6l.roAaelroe n
pa3gr,rx cfler(TpaJrbrrr,rx o6nacirx, soaEi.rnaer B paarlltlubrx o6'r,enaax c paatrnuroii oplleuTa-
(uefi lraruraruoro floJrfi. Boauo]fiuo, arro B paBE],rx qBerax rlpo.flBJlfirorcrl pa3rrbre l[exaHrrS-
Mbr BoBEr{HEoBeEIrfi rroJIEpr{SoBaHEoro uaryqeEufi t. ,

POLARIMETRIC OBSERVATIONS OF NONSTABLE STARS AND EXTRAGALA.
CTIC OBJECTS. III. POLARIZATION OF QUASARS AND GALACT]C NUCLEI,,

bv yu. S. Elimou and 1V. M. Shakhouskoy. - The results of multicolour pola-rimetric ob-
se"rvations of rome quasars, N-galaxies, compact galaxies and nuclei oI Scy[clL galaxies
obtained in 1969-19?0 with Lhe2,6-meter reflecting Lelescope, arc presented. It was lound
Lhat the nolarizalion of quasar 3C-345 reached 45Vn r]wing i(s flash in Jutte 196'J. SomeLi-
mes, a v6ry large polariTaLion (rnore than 20ln) oI Lhe N-gataxies 3C-371 and 3C-390.3
iat eL plucein tnE ntire regionas well as verysharp and nonmonotonous wavelength_dependen-
ce of tfie degree arrd position angle of pola_rization. App91elr!l.V- lt.+-o.y be. during,lhe -time o[
ilreir f lashe"s. The quasar 3C-272 and 

^seyfert galaxies NGC 4051,4151 and 554B also sltow the
auporaurr"" of the position angle of polarization on the wave length.^To explain the wave-
lerlglh dependence 6bserved onl needs to srrppose that tlrc Iight o{ d-iffelent, colouts rt1ig.i.1a-

i"i'i" aiit'.r.rrL volumes having different ori-eirtation of magnetic field. The other possibility
is the difference in mechanisms of polarization for diiferent spectral regions.

l. Marepnar Ha6rroAeuuii

1. Jhauefinaf noJr.Epr{Barlr4E onrr,rsecKoro r43Jtyt1g117" BIIeraJIaKTrrqecKux
O6re6ros I{BMepflJIaCb C IIOMoqbIO noJltrpl,IMerpa Co CqeToM _{orouon_ [{],
ycrago3JreHHoro n $oxyce Hacuura 2,6-"u, re:lre,c1ora STIIL O6pa6orra
ira6lro4enuft uponogranacb c rloMoqblo 3BM <Mrzlrcr-l> ro nporpaNrlle, oilrr-
caHHofi B [1]. Talr xe lIaHLr oilpeAeJIeIrHLIe r1I3 ]Ia6JIroAeHvft craHAaprHr,rx
BBeBA BHA.seHflfl peAyKqI{0}IH},Ix Ho3+d][queHToB, I'IcnoJIbsoBaBIIl[xc.fl AJI.E

uepexoAa or Ha6JrloAaeMr,rx BeJrr{qr{H rrapaMeTpoB noJlapuBaIIu[ H l,rx ?ICrr{I{HbrM

BHaqeHtr{flM. Bce Ha6rIoAeHufl o6brsno BLIrIoJrHfJttrrcr, B qertjlpex r{Berax:

AnAI{IrM\1fr HAYIT CCCIJ

I/t B B E CT Lt fi H P r,I ll C H O It A C T P O iD I{ 3 I4 rI E C I{ O It O E C E P B A T O P I{ II

Tor'l XLVI, 1972 r.
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a, B, V, R.3${exrunn6re AJrI{r{br BoJrH arr{x r{BeroB paBrrbr coorBerorBenuo
363, 434, 545, 744 nn (gln ucrorrrrrrna c paBr-rolrepHr,rl{ pactrpeAerrerrl{eM
auepruu). Becuofi 1969 r. r{rrorAa rdcrroJrr,3oBaJrcfl rlBer -R'c l,rq,6 :630 mn.
Cla6rre o6rexrr,r B ocHoBHorr ua6.urogarucs 6ea $unr,rpa Bo Bceft o6nacru
qyBcrBItrerr,Hocrrd r{yJrbrrrqeJroqHoro {oroHaro4a (330-800 ru,+c). }tpunrre
ctrenrpa"rrbHoft syBcrBl,rreJrr,Hocrr{ afiilaparypbr co Bcer{I{ r{cnoJrr,BoBaBrrrr{Ml{cfi

Sunr,rpauu m 6ea $ra.nsrpon 11aHr,r s [1].
2. flonnpueaquorJlrrrre ua6nro4euu.E r(Ba3apoB, N-raranrlrn, EAep cefr-

rleproncxux raJrar(Trrn rI cxoArrbrx c rrrllliI{ o6T,eHros 6rr"nu nasarEr Becuofi
1969 r. B paMxax nooleilarr{Buofi uporparr}rbr, BnJrrosasuefi n ce6n no BoB-
r\rolItuocrl,I oAHoBperrerrnr,re na6,nro4errrrfl rroror(a r4x paAr{oldBflyqeHug rra carr-
'Tr{MerpoBr,rx BoJr}rax, uarreneuuft 6necxa r{ rlBera r{ r.rBrreueHrrfi no.nnpraaqrtr.
,(na nooneparuerroft [porpaN{lrbr 6r,rno nrr6pauo onoJro 15 o6r,enron, Ho r{B-Ba
ne6;rrarouprz.stnofi [oroAbr rrepe[reHHocrb B olrr4irecKoNr A]4arraBoHe yAa-
.rocr aa$nncupoBarE, ToJrr)no Arfl oqeHb lrelrrrorrrx r43 Hr4x. IIapx4y c r{3rre-
I'reHr{.rllrr{ rroJrflpl{Baql,rLT \Jrrr AocrarorrHo flpnr{x (apue 15'') o6r,en:ros uccJre-

XoBaJracb BaBI,rclrlrocrb naparreTlloB no"rrflpr{Bar{rrr4 or AJrrrrrbr BoJr116r. Arrt
Her(oropLIx o6t,exroe noJrrrpl4Barll4oHrlrrre ua6nro4er.run 6sru rrpoBeAeHr,r Brrep-
srre. B 1970 r. Dra rrporparrlra 6r,ua rpoAoJr,{ieHa. IIpu erolr rro peayJrbrarart
na6nro4eulrft 1969 r. 6rrno oto6parro qerbrlle uarz6oree r.rHrepecur,rx o6rexra
(3C-273, 3C-345, 3C-37 7, 3C-390.3).

3. B ra6.nraqe nlrl{BeAe}rr,r Bce peayJrbrarrr Harurrx na6nro4eHrzft nnera.uan-
rltqecntrx o6rex'ron, BErtrorrrreHHr,rx B rreprroA rrallr 1969 r. - uaft 1970 r.
B cro.rr6qax AaHr,r: 1) naenar.rlre o6r,enra, 2) rrolrelm Ha6rloAeHur B roJrr{aH-
cnlrx AHflx; 3) o6oanavenrae (rnnr,rpa; 4) 4nauerp rrcrrorrrraosaarueficq guarfpar-
uu d; 5) qlrcrro or,(eJrbrrrrrX uauepeuufi AI (c 4.nrzrelr,Hocrbro DKCrroBr{r{ur{ LT :
: 50 cerc); 6) cpeAllaa cnopocrrr csera i?* or o6r,eHra (n cHo6nax Aairbr cno-
pocrlr cqera, [oryqeHHbre rrpr{ rrJroxrrx arrrocrpepnr,rx yciroBr{flx); 7) orrro-
rrelrr{e cxopocrr{ csera or o6'seHra n or (rona (nnrecre c TetrrHoBr,rrr tonor'r);
B) creuenr, rroJrflpr{Barlr,rr{ p B rrpoqerrra\ c ee cpeAHenBa4paruunoft orurl6nofi;
'9) nosuqllouurrfi yror r.[ocnocrr{ Ho.ne6anraft 0 u ero cpeArrenBaAparl{qua.rr
orun6xa.

OcrarroeuMc-rl IIecKoJI6no uogpo6rree lra HaIIrI4x orIeHHax roqlrocrld na6nro-
genr.rfi. Han onrzcauo e [1], upr,r o6pa6orne uo"uspr{Bar{rrourrr,rx na6;nroAeuufi
ua 3BM <N{uncx-l> oruu6rru rrarrepe}rrrrrrx ar.raqeurafi traparrerpoB troJrflpl{Ba-
r{r4u BblqucJrflIorc.tr AByl\rfl I{el]aBrrcr{rrLrlrra cuoco6aMr4: rro Aucfiepcuu IroJry-
qerrHrrr\ vt} oTAeJrr,rrbrx r.il;rrepenr.rft grraqerurft 6eapaalrepur,rx IIapaN{eTpoB
Croxctr q n u u rro crarr{crrrne Baperr{crl]rrpoBaHr.rbrx r{N{nyJrbcor or o6reHta
ra ot d-roua. B uepnonr cuoco6e orulr6nu traparrerpoB p a 0 Bbrrrr4cJrflrorcfl tro
dropl,ry.rrau

rAe 6q lt 6_ - cpeArrer{Ballparurr}rbre orura6nr,r cpeAH\rx anaqeuflft [apaNrerpoB

e fr a, nafigeHnr,re no Arrcfiepcldr{ I4x rrrrAI{BI,IAyaJrE,Hbrx aHaqenufi. Bo BTopoM
cuoco6e orura6Hu Br,rqr.rcJrflJrtr{cb tro {oprryrarr

"r: {+G'-, '-'), o,: 28',6 ?, (1)

*rt), ooo:28",6 Y, (2)eop 
- .:('+tl

r4e /y'* tr I/+ - [oJrHoe qr4cJro r{}{rryJr6coB (HnaHron), saperr{crprrpoBarrfioe
3a cyr{rfallnoe BpeNrE encnosrar{r{rr a,Tz or o6renra ra or {ona (anrecre c reN{-
rroBbrr\{ 1'oxo1\{ cDDV).

Cpannelrrze orur,r6ox op tr{ o,p, Bhrqr,rcJreHr'rbrx oTrrr{rd AByN{fl cnoco6arrur,
IrpI4BeAeHO Ua $Ur. 1, rge roqmal{rl o6oana.reurr AaHr.rbre, [oJryqerrruJe rro
craHAaprHbli\{ 3Be3Aarl. Hpy}I{Kau}I - no IIporpaMMHLII{ }IecraIIr{oHap}IbIN{
SBeBAaN{ rr Kpecrllnarlu - rro BHeraJrar{rr{qecnr4r{ o6rexrau za ra6nraqr,r (no
rra6;rro4eurasu 1969 r.). Olrr. { nonaar,rsaer, qro o6a cuoco6a orleEnr{ oruu6on
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6D, Bl'rqrlcJIeHuoii no Alrctrepcr'Ir'r lrrrAr'rBl{AyaJrr'Elrx Sraqe-
rr'oulr6riofi c,,r, naii4ennoii no clatnctl{ne lrMtryJlrcoB oT

o6rerra r,r ot {oua

0.

0,/ 6op,o/,

Aaror Aocraroqr{o 5.nuaxrae (n cpe4ueu) peByJlLrarLI. I-Ia6;rrogauutr{ecfl orltJro-
Irerttrn Toqen oT npal,rofi, coornerctnyrcnlefi paBerrcTBy Op II 06p: o6r-acrrarot-
cE B ocI{oBHoM otpaHl{rrerrr{ofi Toqrrocrrlo Br,IqrrcJrer.Ir4fl op rlprl Heoorr,uroM
(4-8) quc.rre orAerIbHLIx uauepenrafi.

B ra6;rulle B OCFIOBHOT{ rrl]ltBogflTcfl SIIarIerII4.rI OIXI46OH Op U ds, BbrSUCileH-

HDre rro (1). B tex cpaBIII,{re"rIbIIo rlerlIIoroqIrcJreIIIII;t,\ cJlyqaflx, ItorAa- op ( osp,

n ra6nr.rqe o6bt.IHo /{arorcfl o'sp 14 o6s. flpu arorrr BcJrI{trI4ItbI orul46ort AaIrbI B
cno6nax. Ectlr uie op i) oor, 'ro aro yI{aBr,rBaer IIa nJroxoe HaqecrBo tra6nro-
genufi; 66tr,mag qaClE ra6ux Ha6IIoAeHzft 6r,r.na or6lloxlella, a AJI;I ocTaB-

lnr{xcfl sHaseHufl p u 0 AaIIbr B CIiO6Har.

2. Peayrr,tarbr Ha6Jlr04eunii

f(raaapr,r. NIrr na6nio4a.nu nolrpr,{3arltlrc r{3flyqelrufl llByx HBasapoB -
3C-273 u 3C-345. fita 3C-273 rra6rrroAerrr4rr paaJrrrrrr]lrx aBropoB, rrpoBoAr{B-

111rt eut B ocrroBllor{ 6ea $n;nr,rpoB, rre nor{aaaJrrr IroJrflprraaqr{[, rp€Bllrrr&rotqefi
0,5% 121. Hexoropr,re Aarrrrbre yr{aBriBaror }ra Boarro}rillylo fiepeNreHl{ocrb no-
rflpr,aqr.ru t3l . Ht Svr. 2 r'o6pai^eHa roryrreHlraf rro HaIurrNI na6nro;qelruxrr
B pa3r.rbre Aarr,r Batsr{crrr\{ocrb rrapaNrerpoB rroJrtlpl4,3al{rrr{ 3C-273 or AJrIrHr,I

solrrbr. IIo nau6o;nee HaAerr{rrr,rrr rra6JrroAenraqnr {970 r, crerretlE, [oJIrpI{3aIIr{lI
trrilr{r{N{aJrbuaBuBerax BvtV rrHecHoJrbnoyBerlzuuBaerc.rlBI{pacuofir{yJlbrpa-
Srao.ueronofi o6;nacrgx. Oco6enno cr{Jrr,Hr,rfi pocr noJr.rIpI{BarII{I{ c BoBpacraHr{err

AJrr4r.rbr BoJIHbr IIoHaBLIBaloT AoBoJILHo IreyBepeHHbIe lra6rIoAeHuf 1969 r.
He ucn.ntouerro, uro o6napyrrieHHoe yBerlrqeHue creflerlI{ rIoJI.spI{3aql4r{ l}
Hpaglroft o6nactra Kax-ro cB.EBalIo c 6onr,ruoi,r noJIflpIIB,aIIIaefi, uafigeuuofi JIoy
rr HnafiIrrtanuorr [4] n uu{panpacnoft o6nacrlr y 7,5 ,u,nn.
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BJ ,8
495
r46

485
282

49,4

{1.40
t"94

25,3

275
77 ,0
71 ,0

4)'
7,91.
t ,01

0, 73
1,15
o'1*B

4,02
6, 98
6, 20
2,ol
5, 67

t. rut
2,2L
1, t8
0,38
0, 98
0,87

7,40
z r4o
1,74
0,34

R
1/
TJ

R
v
B

R
l/
B
U
B

R
V
B
R
ll
B

R
V
B
U

5
5
5

10
10
t0
10

5
5
5

5
5
5

t0
10
(0
t0
t0

10
10
t0

805
422

192
294
118

0,5 t 0,6
0,710,7
0,6 +0,7

3,4+1 ,L
2,7 +0,8
tta-arL

0,510,{
0,9 + 0,2
1 ,610, {
2, 1+0, B

2 ,L a0 ,t1

0,7l:0,8
0,9 10,6
2,++0,6
0,512,0
2,1+(1 ,4)
1,911,5
3,0t1,0
1,010,4
3, 1 t0,6
ordt:r)

45" + 31'
9fi t 28

119+31

81+' t 9o
75+9
0+28

1.07'+23'
lz.t I

76t8
55rr1
73r6

712" +32"
74L21
61+ 7

81 a 118
1 73_L (rs)
15lt]r22
1+6-110

t5B t 10
58rti
87 -F 20

tot"+l3'
1,65+21

4)_21

21" +23'
104 1 {0
1.19+_14

745" +5"
145+3
148+4
[1+5+l ,4
145-tI,5

156'+ 5"

162'+8"

4
5
4
8

[pyrue o6r,enrr,r
]\i 87
fi4pt-r

R'
B
U

R'
B
U

1t
v
B
6t*
6til

6tQ

5
5
5

5
5
5

5
5
5
5
5

10

4
2

4
8
B

4
4
8
4
4

4

LI,5
3, 9{
0,61r

2,80
{ ,56
0, 30

2,35
2 

'1t60,92
7, B0
6, 79

Lt)+

3, 20

0,6 t 0,3
1,1 + 0,8
6 ,0 ,t,1 ,lt

1,110,9
$,2+2,1

,10,7+5,:l

5,810,9
5,7 t 0,6
5,910,9
7,0 + 0,3
5,6-50,3

1,6+0,3

0,8l:0,3

445
446
156

1900
(1620)

6tb

1402

1072

Bo scex cept{,trx Ha6rroAeHr4fi noroxienue rrJrocRocrrl Korre6aHuft cyqecrBeH-
r{o r{srleHEeTcrr c AJIrzHofi soilnbr. Oco6enuo Bat{eTr{br arr{ r{BMeHeHrr.fl rro Aocra-
roqHo rraAelr{Htrr{ Ir3rrepeHr4flx{ 3.V 1970 r. (J. D. 2440710), HorAa yron 0
rr.rraBlro Bospacrarr c yMerrbrrreHzeM 1,. Ha6nroAeur.rfl 1.M970 r. (J.D.
2440678) Aaror ller{o}IoroHuyro BaBracrrrMocrr S or X,, no rourlocrb orrpeAerreHfifl
yrJla B 4Berax V u B nprd croJrb [[arr,Ix r{Brrepeuubrx Brraqeur(.rrx creueHr{ tro-
nflpraaarltrtr (0,1 u 0,3%) 6nrra oseub rirriramofi.

Y xnasapa 3C-345 Hznuan [5, 6] z Srnzyc [7] s lgBT r. o6rrapyxrr.urr
AoBo"rIbHo 6olruyro rr ilepel\reHlryrc noJrflpr{Barlr{.rc. Mancuuanr,Hbre BrraqeHtrfl
CretreHu noJIflpI{3aqI4II AOCTIIIaJIr 120/6; I/t3il{eHfiJla0b HaH CTetreHb trOJlflptr3a-
r{I4rr' TaH r{ rroJro}I{eHue rlJlocHocrrr I{oJle6aHraft. Hauur Ea6rroAeHr,rfl, 3C-345,
npoBoAr4Brx:trecfl (I(aK r4 r{a6rrroAeHr4fl HI{IIr{aHa r,r SrBuyc) 6ea {unrrpon,
Mgo6par{en},r Ha 6ur. 3. Buecre c rdBMeueHrrfln{rr cretreur{ uoJrflptrB ar\av. p

pXap,% o.too

5
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r{Ba3apa 3C-27&

I4 noBIdqLIoIIHOIo ylJra rIJIoCHOCTII floJle6aHllfi 0 o oepxlieit tlacrtr{ $rar.3 noHa-

BaHbr r43rreHeHr4a 6recna 3C-345 B 1969 r. ilo (borofpad)flqeclil4rl ]Ia6JrroAeIII'rflrI,
BLIroJIHeHHrrrr i\,I. Ft. Ea6ag;nalrnllqe^r n AO JIfY 1 n Xalttel)oN'I I{ JIio [BI
s tr4eIscHofi o6cepoarop[u. CorlacHo arl4rI IIa6rIIoAe]II{flxI, B I'{rcHe 1969 r.
lllord3olxJra BcrrbrrrrHa HBa3apa c aNrnfir{TyAofi 6o.[ee 1''. Ifarulr IIa6JrlolieHrr.tt

B eror neprroA rIoHaBaJrr{ oy€rrrr Br,rcoHylo creIeItb Iro.rIfl1]r43aI{1ri,t. IIar,l6orl-
ruafl rrorrEpr{3aur{n (45o/s) Ha6rroAaract 17.Y 1969 r. (J. D. 2440359) ua

cnaAe He6or611roii BCrrrnrrHLr, rrpeAIxecrBoBaBIxeft ocHoB]Iorry NtaI{cI,INIylly

6.necna. 3ro ena.reHr{e rroJrflp[Bal{rdl,r pexopAlloe: Har46oJ]LIIIafl Iia6rroAaillllafl-
cfl parree y r(BaBapots IIoJItrpIlBaIII4fl cocraBJlfler oHo.rIo 20 % (Hnaaap 3^C279 t5l).
Ha nog,bege 6.trec1a nepeA ocHoBHoft BcnblIIIHofi noJlflpl43aqlls 3C-34ro yalellb-
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rrrtr{ilacl, [,o 250/s, a ilocre rla]icrrNiylla 6.necHa BIroBb yBeJTuqu.rrac],, no 330/0..

B 1969 r. r4rar{erreHrrfl rroJro?HeHr{fl rrJrocnocrn ro;re6aHrrfi HoppeJlrrlloBaJlr{ c'

1I3l\{eHeHIrIflr\{I{ CTerrer'ru noJrflpl43arII4I4: BOBpaCTaHI4IO CTeTIeIII4 nO"rIflpl{3aI\UU p
cooTBercTBoBaJro yBeJrr{qeH[e rro3rrr{rroHHoro yrJra 0. B 1970 r. }raHcl4MaJrbl{afl
sapelI,ICTpI{poBaHHag trOJLflpI,I3aI{IIfl I{e npeBbIIxaJIa 6o/o, a IIoBI{r{I{onuttfi'
yro.n 0 BoBpacTaJr trplr yMeIrbllreHrrr/t crerleull rIoJLEpr{BaIIr{I4 1r.

N-ranaxrlrmrr rr ftolrrraxrHbre raJrar{Trrxr{. B nporpaltl{y Haurr{x ila6",rru-

[errr{fi 1969 r. Bxo4r4Jrrr ABe N-raJraxrtr{ntr{, .sBJrtrroqr{ec.rl r{otr{rlr,]NtpI I,IolrotIIIu-
liarru paAr,rou3ryse:utrrfl,- 3C-371 ra 3C-390.3 ra llel(oroplile 6rzsxue n'
rrr4nr rro orrrlrqecnrrrr xapanreprrcrl{r{aNr o6tenru,r (X'iapxaparr 9, 34, /+2; IZw
1727 + 50). B 1970 r. rra6"nrc4a.nacb rarranrr{na 3C-120 c cr{"{hr{brM paAI,Ior{3-
JryqeH[err r{ npoBoAr{Jrlicr, noBropHbre ]4ar\repelr.un 3C-371, 3C-390.3 z N{ap-
napnH 34. y 3C-371 u 3C-390.3 panee Brzcnalrararr [9] u farelr-Topn z lla-
6a4mannnrl [10] na6rrogaJrlz BHaql4rerrbuyro (oHono 5o7o) uorapl{Baqr{ro onrr4-
qecnoro r,r3JryqeHr,rfl. Stra ua6rrc4errr{fl rrpoBo,(r4Jrr4crr B ocr{oBHor,I 6ea Slr.nrr-
poB; oArraxo s [10] coAep]riarcfl rrenoropr,re Aa]rrrbre, yxa3rrlBaloEr{e r{a BoB-
pacrar.rue crenelrrr noJr.frpl43aqrzrr c pocrol{ AJrrrHr;r BoJrIrrI. 3ru o6temrbt rre-

llerrerrlrrrr Han B llaAr{oAr{atra3oHe, TaH Ir B onruqecxofi o6;lacrrl; oorrlacl{o'
fareu-Toprry ra Ea6agrrarr.qur{y [11], norrpr{Barlr{.rr onrltqecnoro u3,'Iyqerrnfl
3C-371Tar{irie nepe}reHua. florapueaqrdorrHr,re na6;rro4euu.s ocrairbrrblx o6tex-
TOII parree He rrpoBoAl4Jrl4cb.

Ilauru rroBroplrbre na6nro4errurr 3C-371 lr 3C-390.3 noArBeplriAaror nepe-
rreHr{oc'rb rroJr.sprdBarlrrr{ I4x r4BJryqerrr4fl. Ha rfur.4 nonaeanLr rrBMerrer{Ilfl
crerreHr{ rioJlflpr{Balu4lr rr rroJroirieHrnfl uJrocnocru none6aHuft y :lC-371. B rl)ex..
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rBerax (B,Il, fi) nrrecre c IlaMeHeHr,rsrur 6recna n 1969 r. uo na6,nrc[eHr{flr\{
flponuxa u lldep6axoaa U21. Cornacuo oturr ua6.rrroAeur{flr{, y 3C-371 B Mae-
urone 1969 r. 6rrna Bcnr,I[IHa c ar{rrJlrlryAofi. - \*,2a cu:refi. o6.rractlr (B).
tr{s tfzr. 4nmguo, qro Bo BpeMfi aroft Bcrbrtrrnl,I uaJryqeuue 3C-371 r{MeJro oqer{b
Bbrconylo (20-30%) crerrelrb rroJrflpl{Bar{rrm B cvr*eft. o6;rac:rw (B), uecronrxo
lleHbrrr;lro rloirfpl{Bal{r{ro (8-15%) n xpacuofi (A) r{ cpaBHTzreJrrno re6ornmyro
{3-6y,0) n xiemoft (V). IIpv erou uanrbneHrrfi KaH crereHr{ noJrflpr,raaqrru p,
rar{ trf rroanuuol{Horo yrra 0 s cuHeft u xpacnofi o6.nacrnx rrr{eJrr{ fiporrrBotro-
loiriHr,rfi auax. B 1970 r. r,raxcrrMaJrbHr,re Br{aqeHrrfl creuenr{ rroJrflpaaarlrra
na6rro4alracb B rlBere V w se npenrruratr 60/6.

C;z4a no lralrr{rr rpy6rrnr oqeHnar\{ 6necxa (c,r,r. 6-fi cro.n6eq ra6"ulrqrr),
na6.nrogenus N-ranaHtlrHu 3C-390.3 n 1969 r.. rart)Ke 6r,rnn nr,ruorrueHr,r [pr{
rroBbrrrreHl{ofi apHocru aroro o6rexra. flpu erom 6r,rra uafi4eua oseHb Bbrcona.ff
'(22Yo) creuenb noJrfprrBarlrrr.r s czHeft o6,nacur trpr yr{epe}ruoft (oxo;ro 50/6)
noJrflpr{Barlflz s xrerrofi u npacnofi o6.nacrsx. B 1970 r'. rrpr4 BuaqrrrerE,Ho
nreurureft rpr(ocrpl raJraKTI/tHr{ cretreHt, [oJIEpr{BaI{rII{ Bo Bcex rlBerax cocraB-
wrna 7 

-Bo/0.(Drar. 5 rronaBbrBaer BaBr{cr{rvrocrr rrapar]reTlloB fioJr.rrpr4gar{urr N-ra.naHrutx
.3C-371n 3C-390.3 or AJrr{r{br BoJrHbr AJrfl paaHbrx 4ar ua6,rro4euraft. V o6eux
ralrar(Trrn uo ua6rrogenzsu 1969 r., orHocnrqrrr{cfl r( MorreuraM rrx rroBbrrueu-,
nofi apnocTtrt, m crerreHb [orrfipl{BarlfiLl, Ir rroarnrluouurrfi yroJr n.trocnocrr{
Ho.{e6aulr?i oseHt, cI,IJrE,Ho rrB[{eHfrrorcfl c A.trtuoft BoJIHr,r; BaBrrcu}Iocrs o6or,rx
nallarrerpoB or l, lrotrier 6rrru uelrouoronuofi ll rm,rerr, Bncrpel{yr\{br B }r{eJlro-
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3e"IleHofi oinacru clenTpa. B 1970 r. y o6eux raJraxrr4r{ BaBr{cur{ocrb rraparrer-
poB rroJrflpr,Iaaql{}I or AJrLrHr,r BoJrHbr 6rrna 6o.nee unasr.rofi rz nrouorourrofi,

Blr4uo, qro nprl croirb pear{oft aarlrclruocrr{ napa}rerpoB rroJr.f,prraar{urt
(ra n oco6eHHocrl{ noBI,IqIroHHoro yrJra rrJrocHocrrrr nore6anuft) or [Jrr{Hbr
BoJrlrbr, noroparr r{HorAa oruesaerc.E y N-rarax'run 3C-371 u 3C-390.3, ua-
6.ttro4euran 6ea {ranr,rpoB r.re rroryr Aarb npaBr{Jrr,rroro npeAcraBJreHrdfl o rro-
Jrflprraarlr{r{ r4ailyqeHr{r erzx o6'nenros. B rrer(oroprrx cJryqaflx (nauplrurep,

-v 3C-390.3 s 1969 r.- J.D.2440381) ua6nro4etrwfl 6ee Srarrrpon ror{aabr-
Baror [oJrfl pr{Bar{uro, He rrpeBbrrrarcq,yrc 2 -3 yo, B To Bpe\{.s fi aR rroJr.Eprraaqra.E
s cranefi o6nacrlr Mo]r{er 6nrr cRrrrue 20%. Bce aro, B sacrHocrtr{, orFrocr{Tcfl
r4 r{ rrp}IRolldMbrM }rtrrxte ua6rro4enrzflM }rer{oropbrx Korurar{Trrrrx r4 N-ranaxrux.

flpoeogranmuecn 6ez rln.rrr,rpon na6;rro4enrar nepe,r.renuoft raJraKrr,rxtrr
3C-120 (BW Tau) rronaaarrr{ cpaBrlrrrerrr,uo ne6onruryro (1,0 + 0,3%) no-
,[EprdBargtro. Harurz ua6rrogenraa pa4lrocuonofiurrx o6t,enron,6:rlrgxr,rx H

N-ranarttrnar{7 AaJrI{, sro raranrl,rxa Mapxapqn 34 urreer AoBoJrbrro 6onruryro
rroJrflpl4Barllrro c oqeHb peexoft BaBrrcl{Mocmro o6oux Eapal,rerpoB fioJrrrpr4aa-
r{r4[r or AJruHbr BoJrHr,r. 3auernyro floJrflpr{Baqrz:o (2-3ls), ro-Brrlr4r{oMy,
r4\{eer ran}r{e raJrar{rrrr{a MapHapnu 9. O6:senr.nr MapxapxH 42 u IZw 1727
f 50 ua6,nroAaJrrdcr, ToJrE,no 6ea {uurrpoB; troJr.rrpr4aar{r{.a r.rx HeBeJrrrna (1-2%),

f{ppa ra,ranrun Cer?drepra. B 1969 r. ua6"iiro4aJrr^cb qerbrpe rr{rrzqHr,re
'cefi$eproncxr{e rarranrr,rxra: NGC 3516,4051 , 4151 n 5548. ,(ra nux rrccre-
,AOBaJIaCb SaBIICI{MOCTr, IIapaI{eTpOB nOJrflpIrSarIl4r4 OT AJrrrH6I BOJIHT,T np14
gza{parlrax 5" lrrtrr 10". Panee rroJr.rrplraaqr{rr rdalyqenrzfl .EAep rpex flepBr,rx
rarlaxrlln rIBNrep.sJracb fareu-TopIroM r{ ,(ou6poecnlrrrr [13] n ocnosHoM 6ea
'dru;nr,rpon c guaSparrrcfi. 26"; ro.rr.rrprrBarlr4fl .EApa NGC 5548 na6nio4atacn
Voxeponr 1141 s nierrofi u yrrrpatluorerosofi o6nacrsx ciler{rpa c graa{par-
nroft 13",6. Cor.nacuo [13], y NGC 3516 rroJrflprraaqrrfl oseHb ua.na (nrenr,ure
'0,2%); troJlrlprraallrafl u3JIyrIeI{IT.E tIApa NGC 405{ cocraBrrfler ono;ro 0,50/6
(6ea Sra.nrtpoe c guaSparuofi 26"), a r{BryqeHr4e agpa NGC 4151 z,rreet uo-
.rrrrpr,raarlurc nop.qAxa 1,5o/0. Iareu-Topn u Ba6a4niananq [11] rrarrrJrr.r, qro
rroJr-flprzaarIr{fl rlarryqeHr4q NGC 4151 uepeueHrra.rr. IIo VoHepy l71tl , rsilspy-
Bar{rlfl [BJryireHrfl x4pa NGC 5548 cocranJrrrer onoJro 2lo e yrbrpadrr.roneroeoft
,o6;racru rr r{eHee 0,5o/o - n nrasya.rrr,ngft. fleta.nr,noe r{ccJreAoBaHpre BaBr4crr-
nrocrlll rrapaMerlloB noJrflprlSar{r4tl ,rSJryqeljlmfl rrAep cefi$eprorcHr{x raJraHTr{K
,or Arrl,Irrbr BoJrHbr 6ruo npooeAer-ro roJrbr{o AJrfl NGC 1068 [15], y Horopoft
'crerreH6 noJItrpuBal{rlrl rIorloroH]ro BoBpacraer c yMerrbrrrerrrderr X, a uoaraquou-
'nrrfi yron r,rrocnocrrr Ho.rre6alrufi fioqrr{ rre eaeucr,rr or 1,.

Hamlr Ha6Jrro/Ieurs NGC 3516 c graadlparnrofi 5" uu B oAr{oxr rlBere He ro-
fiaaaJIu troJrflllrraarlr{rr, ilpeBhrrrraroqefi ourra6ntn r,rer,repeur,rft (oHono 0,7 %).
,(na octa.ur,Hr,Ix rper raJrar{Tr{It 6rulr uo;ryqeHbr pe3ylr,Tar6r, trpnBeAeurrbre
na t[r.t. 6. V a4ep rairar{rr4n NGC 4151 w 5548 (HaH ra y NGC 1068) creneus
rioJIflpI{BaII[r4 I{OI{OTO}rHO BOSpaCTaeT C yNre}rr,UIeHIIeM [Jrr{Hbr BOJI}rbI; OArrO-
BpeMeHHo rraMerrrrercfi LI rroBr{rlrloHurrft yron rrJrocxocrr{ Ho"lre6aHldfi. V a4pa
NGC 4051 ua6rro4aercn o6parurrfi xoA BaBrrcuNrocrrr creueHn roJrflplraarlul[
or AJrI{Ebr Bo.rHbI. Ho rosuocrr ua6nrogenrafi atoft raJraxTr4r{rr 6r,rna nenrrcoHofi
u noryqeHHbre peBy"rlbtlarhl tpe6yror noATBeplI{AerllIfl. Cpannenue HaIrIIrx
na6nrogerlrafi NGC 5548 c rla6rro4enraauu Voxepa U4], a rarur{e aHaJrIdB
HE OIIEHb IIAAE}ITHbIX NOBTOPHI,IX HA6JIIOAEHIft EE UOXAAI,IBAET, IITO CTEIIEHb
rroJrflpr{Bar{rrr4 r{ rroJro}rieHIiIe trJrocHocrr.r more6anzft y erofi raJraKrrLKr{ rrepeMeH-
'HLI; trpII DTOM, [O-8tr{AI4MOil{y, B paBHLIX I{BeTaX I43L{e}IeHI,If IIOJLTIpI{3al{I{ilmNre-
:ror paB.rruqur,rfi xapaHrep.

flpyrue o6renrar. Hpo,lre o6renron, na6nroganrur{xcfi tro Hooueparnnnoft
'trporpaMMe, s 1969 r. 6r,r.nu rpoBeAelrbr troJrflpraaartrrror{r.rbre r.ia6uro4eulr.fl erqe
IlecnoJrbnrdx BrreraJranTr,t qecnux o6r,exros. Cpe4rz r{rrx cJreAyer Br,rAeJrlrrr,
flApo paAl4oraJraHrr,rHrl M 87 (pa4raoraraHrr{na flena A), y noroporo 6brJra
o6napyrxeua BaMerrlax trorrflprzaaqr{n (npr,r ua6nro4enzax c 4uaSparruofi 5"),
6r,rcrpo BoBpacrarotrdafl c yMeHbrrrer{r{eM AJrr{Hr,r BoJrr{br. floalrqr,rounr,rfi yron
rrJrocrocrrr uore6anufi Taxlr{e cyqecrBeHuo trBrreH.rrercfl. c p1lfr:r,oft soilnbr.
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@ur. 6. Sasucfir4ocrr napaMerpoB rroJrfipuaaqur or AJrr4Er,r BoJrEr,r AJrE r4ep cefi{eptoBcr(trrc
IAJIARTtrIT

Ha6nro4erirafl nenyJr-trpHoro o6:leHra BL Lac (paguoucrounrax VRO
42.22.01) ror{aaaJII{ Harlaqre AoBoJrbIIo 6onnilorl (5-6%) noJrrpr{aa-
rqrau. 3ra noJIfIpI,IBal{ufl HecI{oJrLI{o }IeHr,Ire, uert uafigenua.g BucsaH&T&Hor\I

[16J s 1968 r. Cor.rrauro ,fl,orr6poncxomy [17], n oHrn6pe-4ena6pe 1969 r.
roJr.Epr{Barlus BL Lac uensracr, ot 4,5 Ao B,5o/s (6ee Surstpon). Y rrac,
r{aI{ 14 y Bl,rcganaratra, rraparlerpll rroJltlpr{Baqlru rotIT]'I He rIeHflIorcfl c Arunofi
Borrlrbr. I-Iauru na6,rro4errlr.E rroBBoJrflrcT BarroAoapl4Tb oqeHL 6r,rcrpure u;tlre-
rrerrr/rE rroJr.flpr4Bartrufi rrsJryqe]iu,s BL Lac c arrnnr,l:rygoii: [op.flAria l-2o,,,1 u
xapaHrepHr,rNr Bperf€rer\rl rropflAna 7 "rac. W.aPecrllo, qro 6necH BL Lac:rauzie
osenb 6rrcrpo uensetcs [18].

f[pono4nnurzecn 6ee {rz;nsrpon na6nro4enu.s .sAep trByx raJlaxrl{r( -NGC 3690 (Sp) u NGC 21725 (Sb/SBb), B I{oroplrx e 1969 r. ua6rro4anracs
I,TJIII IIOAOBpeBaJII4CL BCIIEIIIIHI,I cReI)x]IOtsI]IX, IIOIiaBAJIU nOJIflpI43al{I{rc 1,6 --
+ 0,3 u 0,8 + 0,3o/o npu 4ua$paruax \0" tr 5".

3. Hexoropbre BbrBoAbr

1. Itam y Henoroplnx HBaBapoB - 3C-345, 3C-279 (upra na6nroAellu.flx
6ea {u.nrrpon), ran ra y N-rananrr{It B crruefr. o6lacrra LIHorAa rra6nro4aetcn
osenb Br,rcor{afl (6onee 20o/o) crnene}rb fioJrflprlBaqrara. Ctolr, 6oruua.a noJrgp]r-
3arltrrf, no-Br{AITl\[Orry, CBfl3a]ra CO BCTIbIIIIHaTII{ IAX 6.',reCHa. I4 y HnaSapoo,
ra y N-raranTldr{ r\{orfier na6rro4atscfl pocr rloJr.sprraal{Lrl{ B Kpacrrofi o6"uacrr,l,.
xoropr,rfi, Bour{o}I{rro, cBflBal.r c ux il{otr{rrblnr rancfparipacHLINr ]4aJlyqeuraeu. V
agep cefiseproBcrir4x raJrar{rrl}r crerrer{b rroJr.fipr{BarII{rr s cuuefr. o6ractra o6r,rq-
Ho He rrpeBr,rrrraer 2-3%. SanucrauocrE, rrapalferpoB noJI.splIBaUr{rL or AJrrrlrbr
BoJrubr 4ra N-ra.nanrtrrn r4 AJrfl flAep cefi(reproncn\rx rairanrl4r( TaI{}Ite cytrIecr-
BeHlIo paBruqaerca. Bll4ralro, no rroJlflpl{Ballr4r[ r{x [BJ-IyqeHu.fl, r(aH r{ rlo Apy-
rurr xapanreprrcrr.rrtalr (onruuecnafl tr paAr{ocBerr{N{ocrr,,6o.;rr,ruag HoHI\err-
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'TparIIIff cBeTa B SBeSAOO6paSHOM fIApe, [IaJIbIfi BHJIaA TeIJIOBOIO-3Be3AI{OIO-
raalyvenua), N-ranaxrUnu npIIMbII(aIOr I( KBaaapaI[ IOpas4o 6ruxe, uervt

fApa cefi+eproBcltllx raJIaHrI4I(.
2. HafiAeunan y ftBa3apoB, N-ranan:ruR rr flAep ceft+epToB0r(rdx raJraH-

TI{r{ BaBl{crrMocrb noJro}rieHI{f trJlocKocrl{ nper{Myq,ecrBeHHbIx Hore6aHl{fi or
AJrr4ribr B0JIHBI HaHJraAbrBaeT cyu,ecrBeIIrILIe orpal.IrrqeHl4rr Ha {raauuecnue
I[exa]rffBMr,r, oTBeTcTBe]IIrbre Ba BTy rIoJIflpI{3aI{I{Io. B upuuquue r[o]IoroHHbre
I{Br\rerreHl{fi troar{Ur4orr}roto yrJra trJIocKocrl4 I{oJre6 a]f.Trfr c AJrI{Irofi BOJIHLI

1{oryr 6rrrl o6rscueutr $apageeBcnrrr{ Bpau,elrl{elI rlJrocxocrl{ troJlflpllsaql4rr
B ruarlrr{THoM troJre. IIo 4.nn aroro rpe6yrorcf cIIJIblrble }Iatrlr{T}Ir,Ie rloJrfl
(11 > I s) n BHaqr{reJrbHo}r o66et{e rpocrpaH,crBa }Ie}IiAy ucrorlHl{Itoll rIoJIfl-
pIIBoBaHHoro u3ilyqeHl4fl I{ Ha6JIIoAaTeJIeM. Hpoue toro, (rapaAeeBcnoe Bpa-
'qeHple HIII(aH He MOlIieT COBAaTE, fleNIOHOTOHI{y]O SaBI{CIINIOCTL IIOJIO}fieHl{fi

trJrocnocrl4 Kolre6aHLIft or AJII{HsI B9JIHrI, HaIlAeIIHyIo y N-IaIaHTuX 3C-371
ra 3C-390.3 Bo Bper,Ifl I{x BcrIbIIrreH. Bepontno, [JIfl o6llsc:neumn naft4eniroft
y HIIIX SaBrrCrrN{OCTr.r napar\{eTpoB noJlflpl{3aUI{?I OT AJII{HLI BOJIHLI neO6xo4ruo

Aonycrr{TF,, uro ua6lrogaer{oe B paa}rbrx sacrflx oflTl{qecxoro l{uarraSoI.Ia AJII{H
nonn (uatptrr{ep, B cr{Hefi lr Hpacuoft o6.nac'rax) rroJlflprraoBaHlloe llaryqeur.re
BoBHr{Haer B paaHbrx o6telrax c paauofi oprre}Iraql4efi nrarnnrnoro rroirfl.
Boauoxgro ranlr{e, qro B paailuqHblx qBerax npoflBJrflIorcfl pa3}Ible l{ex&Hll3l{bl
BOSHr4KHOBeHrrlfl IOJIflpr{SOBaHHOTO U3JtytlgHrt r.

3. Hamu Ha6rloAeHun y6equte.nbHo rIoHaBr,IBaror, qro A;1.fl uBJIyqe]u{'I
trpr{poAr,r }rererrJroBoro uBrtyseHug r(BaaapoB I4 flAep I'aJIaHrLIrt oqeHb 6olrb-
uroe SHaseHIIe utleeT I{ccJreAoBaHtr{e saBr{cl4r\,rocTld rlapal{eTpoB noJlflprd3aI{I4II
.or AJltrHr,r BoJrHbr B BoBtrolnuo 6onee rur{ponolr crreI(TpaJIr,]IoM r{IrrepBaJre.

,[.rra lrnorzx o6T,e(ToB na6nro4eIlufl B uuTerpaJrbr:ror{ ceere He Aalor rrpaBllJrb-
Hoto upeAcraBJreHr{fl o6 ucruuuoM xapanTepe [oJrflpIrBaIIr{I4 ltx uaryqelu4rr.

Arroprr Bblpallialor cBolo 6naro4aprroctr, l. A. [toalosoft i]a rorloqr)
r o6pa6orHe Ira6rroAellr{ft Ira 3BM <N{raucrt-1).

ItrIoa6pr, 1970 r.
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tr 11 pul\{eqarrtre nltrr Hoppefirype. 'I'an r{an noar'rqr,rortttr,rli y1 o"rl Il3tleprter-
cE c rreofipeAeJrerrrrocr]rlo -]-zn, rAe /, -- r{eJroo qircJlo, To s 6orr,tuttrtctBe cJlyqaeB ro31l-
qtiotutbre yrJrbl Mor.yr 6r,rrr, npotopqrror'raJrr,r{LnIrr r{BaApary AJTIIHrT BorIHLr, qro ecrecrBerl'
rro o6tgcnrrtr $apageeucnl4 Bpalr{enr.reM flJrocnocrrr rroJlnpLr3aI]rIu B r{&1'IrrIToflItrIIBIIoil
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To,rt XLVI, 7972 r.

C B'I 3 I] BCII bI IIIEIIHOff AT(TI,IBHOCTI,I 3 BE3[
TI,{[IA UY CET C BOSPACTON{. I

fI. (D, ttryrar"rscn

Onpepe:renr,r xapar{Teprrcrrrxr'r r}cflrrrrfieur.ror'i artrrrsnoctu t4 Hltacnrrx RapJrrrr{oBbrx ar]c3l{;
72 ta :uux - :lBCBAr,r tina UV Cet. I-Iar.r6o;ree o6tirrprl,rii r'rareJ)rra.Tr rrcrro.rlbaoBar AJrfi rre-
ri,rpex BBeBA (AD Leo, EV Lac, YZCr\li r'r UV Cet), AJrfl r{oropr,rx ua6rrogenrrn [oryrierLr
1\{etnpynapo4Er,lM rlarpyJreM BcnT,IxLIBarouIux BBeBA. ,[;rr nux uaiigeno, qro qacrora BcnLr-
lrex r{ BbrAeJrtreil{afl r'rrrr'r c])eAr{lfi 3r{eprrrfl ocranaJlr.rcb nocroflrrrrblMrr B Teqenrre 2-3 tr:,r,
a na6.nro4aeur,re paaJrIlqr,rfl o6r,flcn-flro'rcfl o$rlexrolr rr,r6opnr.r. Pacnpegererne paccMorper-
rrr,rx t1r 3Be3A lra Ar.rarpalrr\re tr6corrotnag BeJrr,rrir,rlra M (L02) - [o]ia3areJrb IJBera (102, 65].
Iror{aSbrBaeT, qTo cpeArr lrr.rx ecTb }ian }ro.rroAhTe, Tar( r.r cTa]lr,rc 3Be3/u,I. Harr6onr,myio ncun-
IIreqHyIo aI{TI{DIIOCTb IiNIeIOT }IOJIOA6Ie BBeBALI tlrna UV Cet.

THE DEPENDDNCE OF THE lil,ARE ACTIVITY Oll UV Cet-type STARS ON
THIIIR AGE. I, by P. 1. Clrugainou. - Cltalact,elistics of t,he Ilale acl,ivil,y of t4 r'ed
dwarl stals have hoen rleternrirrerl. Trveh-e ol them ale UV Cel.-type st,ars. The most, detai-
Ied mal,crial is considererl lor 4 sLars (AD Leo, EV Lac, laz C[fi arrd U\/ CeL), for rvlrich
observations were marle during the lnternational Patrol of Flare Stars. It is found for t.hese
sLars thai the numbelof flarei ardt,he mean energyemitted (pcr the unit of time) do nol,
vary for 2-3 yeals, arrd the dilfelences observed 

-are 
due to the effect of observatiorLal'

selection. The distribution of t4 stars studied on the diagram <absolute magnitude ,41
(102) - colour irrdex (102, 65)) shorvs that there are young and old stars between them.
Young UV CcL-type st,ars possess the higher ilare act,ivity.

Bcnr,rrueqlrafl anrlrlllocrb BBeBA rlrrla UV Cet xapantepl,{Byercfl o6qlrnt
qr4ciloM Bcrrr,rrrreri, nporrcrreAI.uI,Ix 3a cluncupoealll{Elft I4HrepBaJI Bper{elrE,
3r{eprr,rflN,rr{ or/IeJrbrrbrx Bcnrrlrrrefi I{ troJII.roft 0HeprI{e}i ECex IIpollclxeAIIIIX
BCIIbITE}i.

,(rn naxi4oft Baperl4crpr4poBarirroii scubrrrnu r{o}r{eT 6r,rrs onpe4€Jr0rr&r
BE"1IZI{I4HA

P - ( Ior(L)-Io 
dt.' - J 

-----lo

rAe 10 - rroron or BBeaAr,r B ee ctrcnofiFtolr cocroflIllar{ Lr I or (t) - troro}t Bo,
BpeMfl Bcnbrlxl{I4. B nocrelnee Epelra lnrorr{e rra6JTroAareJrr{ BBeB/I Tlltra
UV Cet onpeAe"rrr{ror ary BeJrr.iqtr{r{y rr rraBr,rBaror ee r{HrerpaJrbl{ofi rl]ireucltB-
rrocrbro. B It] n RasecrBe xelianTcprlcrr{Itr{ cyrllIapuoft aHeprrzu, nr,r4e"lqeuofi
BcrrLrrxr{arrl4, rrpeAJlo}neuo ucrio;lnBoBarb BerutIIrIIy >PlT, rAe 7 - o6qax
rrpoAoJrlr{I4TeJrb}rocrb HenpepErDllr,rx rra6JiroAerrufr u 2P - cyNrrra lrIrrerpailr,-
HLrX I4IrTerrcl4Br{OCTCit BCeX ECIILIUIeIt, SapeII{cTpr{pOBalrIrbIX 3a DTo BperIfl.
flpr,n,renuuocrb xaparirepl4crl4rill ZPIT BAecb 6yller paccnlorpella Ha 6o.rree'

o6rul,rprrorr, .reNr B It], trrarep?iaJre IIa6JrIoAe]II{fi, NIrr rri]oBeAel{ Tartxie cpaBHe-
Eue Relrdrrl4u 2 Pll' /tJr.fl pril{a BBeBA.

,[,na nourar,raHlrrr r]pilpoIr,r 3Be3A rl,Ila UV Cet u ux aBoJrIoI{I4I{ npeAcraBJls-
eT tr{rlTepec r{31zqgp],Io cntrSrr rre}riAy Bcrrrirrreqrroii axrnnriocTLlo rl TaHIll\{r4
xapar{TCpucirr4Harlrr tsBe3A, naH cBertr{l{ocrE,, ar}cllcnrunuaa renr[eparypa,.
BoBpacr. Op,rrario, HaH L{BRecrrro, rzr\rerorcR 6o.nnuiue rpyAHocrr{ B orIpeIe"Ile'

L4



I{rltr arllx xapar(repr{crr,rn. B [2] 6rrro ronaaaHo, qro a6corrorHbre BeJrrrqtr{nLr:
r(pacHbrx HapJrr4r(oBbrx BBeB,q n $orouerpurrecnr{x crcreMax B, V, R, f za_
Brlcttr He roJrr,Ho or 6o.nouerprauecHofi cBerr{n{ocrtr n essexruruofi reuuepa-
TYPH, Ho trr oT trHTeHcRBHocrefi noJloc trorJlotqeHus TiO. Anoualuz trorJro-
qenrr TiO BbIsI,IBaror paa6poc nonomenraft KpacHbrx RapJrr{noBbrx BBeBA.
Ea raxtrx AlrarparuMax, :r.ax My, (B - V) lr Mn, @ - D.Ioarou;4 r{a oc-
rroBaH[r4 AaHn],_rx sorouerpuu B, V , R,.I rpacurrx HapJrrrnoBbrx 3Be3A rpyAHo,
cyArlrb o6 ux 6onouerpuuecr(I4x cBerr4Mocr.Ex z aSSenrtr{Br,rbrx rer\{neparypax.

flornoqeurae Tio cpaBHr{TeJrbHo MaJro r,rrvfler Ha pactrpeAeJreHr,re err{x
?P^elA la Ar{arpaM}re a6corrofiras BeJrr{qr{Ha M (102) - ror(a3areJrb rlBera
(102, 65) ($ororuetpnqecxa.fi crrcreMa Srrena I3l).'I{cio,nbgoBaur{e a6conror-
Hbrx Beil[qr4n M (102) rrMeer eqe oAHo rrperrMyrqecrBo: B ro Bpe]lrfl HaH 6ono-
Merprtqecras n-oqpasna H a6conrornr,rM Belrrqr4H am Mv B zHTepBaJre cnerTpa.rrb-
nr.IX r{Jraccos M0-M6 rzaMeHflercfl, corJracHo ,(xtoncouy [4] , or -l*,-Z go.

-3-,0rr.o^tr^peAeJre,a 
rro*a qro Becr,I'ra HeyBepeHHo, 6ororrerprasec,.afl trotrpaB-

rua' x M (702), cygx rro AaHHbIM, rIppIBeAeHHbInr s [3] ' 
B rou Eie IirrrepBaJle ctreRr-

paJIbIlLIx HJIaCCoB npaHTIIqecKLI rrocToflHua II CocTae.nner upu6trl3r{TeJrbrro.
+0*,T.floHasarern r{Bera (102, 65), HaH rror{aBano Drrenou i5l , ,ecro crr-
a_trr..c^^aS$exrnnnofi reuueparypofi. Taruu o6pasou, rocrpoelrr,re Ar,rarparlsrrJ
.M (102), (102, 65) AJrf, Hpac,brx HapJrrr*oB rzrueer BHaqr{reJrbHoe npeul.ry-
rqecrBo nepeA ArrarpaMrvraum Mv, @ - V) lr Mn, (R - I), ra ur,r 6y4eu ee.
SAeCb IzICIIOJIbSOBaTL.

1. Eounruequarr axrunuocrr, AD Leo, EY Lac, YZ CMi u UV Cet

,(ra pemeru{fl Bonpoca o npfi]reHr{Mocrr{ xapaxrepr{crux., zplT lr BoB-
Drolr{Hr,rx ee r{sMerreHrflx c BpeMeHe}r ueo6xo4rauo paccrrorllern carrrre upo-
AOJr)r{r{TeJrr,Hr,re rr3 trMeroquxc.E vt OAHOpOAHbTe pflAr{ na6nro4errrafi 3Be3A
r:rana UV Cet. C ar:oft qe.nrro uaun 6rrrn paccMorpeHrr $oroareHrpr,rqecnue
na6rro4enr,rfl BBeBI AD Leo, EV Lac, Yz eMi ra Uv cet', no"rryueHHbre B pe-
ByJlbrare pa6orrr Mern4yuapoAHoro narpyJrfl BcnbrxtrrBaroqux anea4 L6-41A,
II IIO HITM OIIPEAEJIEHbI XAPAHTEPtrCTI{KI4 >PIT TN APYII{E, PACC}IATPIIBAE]UbIE
AaJIee. flosru Bce arllt na6nro4euras 6t;nm nonyuerrrr-r $or:omerpr,rueinoft cuc-.
reue B I4 Ha reJlecmotrax c trprrMepHo o4lrrraKoBbrr{r4 Alran{erpil.ru. floarolry
trl CrroJrr,SoBanurrfi uar:eprraJr l\roxHo csurarb ,qocTarorlHo oArropoAIrLIlI.

He6o"nr,ruoe qrrcJro ua6nro4enufi 6rrno floryqeuo B cr{creMe [/ (o6cepna-
roplirrr Trocon..ra.c_eppo-Tonono), 6nvaHoir x u (oScepnatopr,ra Mayur-rty6a)
r{ Brz3yaJrr,nofi (o6cepBaropr{fl Aplra). Peaynsra.rr,r arux 

-uaSJrroftenuft" 
ur,r

peAyrlnpoBaJrtr R cr{creN{e B, rrcrroJrr,Byfl coorlrorrreHr{.a

Pa :0,15Pu, Pa : 5Pv,

Ilo]opbr-g 6r,rlrz uonyveHbl Ira ocHoBe l{BBecrubrx Aa}rHbrx o nonaaareJr.rrx rlBera
(U - B), (B - V) rlraflyrreHr.rfl Bcrrbrrtren rz caMr4x BBeBA B zx cuoHofinonr.
COCTO.EHI,1I4.

B ra6n'. I nprare4enbr trepr{oAr,r na6nro4euraft, o6cepna.ropr4rd, rrpr4ur4MaB-
trrrre B r{rnx yqacrl/ie, o6qee qrrcro lfooq tr nepxnufi [peAeJr P*"*" ncurrureK,
BaperrrcrplilpoBarIHbIx n 4anHrrfi fiep]roA, o6q,an npoAoJr]nr4reJrbHocrb rra6.nro-
genrzft T (npn ee oilpeAeJleHlrv yqrzrr,rBaJrocb nepenpbrrrirelrHTepBaJroB ua6lro-
[eurzfi Ha pa3Hnrx o6cepnaropraxx), cyMua Beflvsfirr P n oruorueuze >Pl1'.
ocranr nre ABe Berrlqr,rHrrr, npl{BeAerrH},re B ra6n. l,6ygyr paccilrorper{rr Hrr)He.

Ha Srr' 1 gln px4a rlepr{oAoB na6rrogeuufi noxaaanaianucruocrr qr{cJra
Bcnllurjlt N (P), r{HrerpaJlbHa.fi rilr{reHcl{BHocrb Koropbrx upecocxo4ut P,
ot P. IIo ocu alulmcc orJrolneH norapraSu qucra scnurx;H ffrooo (p), aoor"er-
crByrotrIero 1000 aun, na6nro4enzfi, a no ocrr opAr4Ha, - .rro"apu{u renu-
qmust P.

erw aastEc:aMocrl{ Aaror BoaMo)r{Hocrr, cyAldrb o6 ornocrareJrr,HoM B(JraAe.
BctrbtrxeH paSHr,rx aneprufi n o6qyro Drepruro, r43fiyqaer{yrc ncurrruHauz. 04-
IiaHo, npeH{Ae qeM AenaTL BaHJIIOqeHtr.s, cJIeAyeT paocMorperl BJILIflIIIde na6nrO-,
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AaTeJTBHOfi CeJIer{rIIItr, oVenUAno, qTO rraqrrHafl c HeHoToporo eEasenus P
qacrr, Bctrbrrtrex ocraerc.E rreaaperrdcrprrpoBaHHoft, taK r(am onr[ ue inoryr 6nrtt
BaMeqeHEr ua $oue Snyxryaqufi {ororoxa. Saea4urre Beruquur,r B AD Leo,
EV Lac, YZ CMi u UV Cet B r{x'ctronoftuou cocroqHr,rfi paBHbr coorBercrBeu-
uo {1,0; 17,8;72,8 u 14,0. Cpe4rrae aMrrrrlrryAbr {nynryaqzft {ororoxa co-
cTaBJr.flror onoJlo +0*,02 4na canroft apnoftrra Hr{x m *0*,10 4rx calrofi cna-
6ofi. fitx canoft cna6ofi ris arllrx BBeBA rrpeAe.nruo o6uapyxnuofi nBrrrrercs.
BctrErrtrHa c aMtrJrr{ryAofi 9o: 0,3 r{ npoAoJr)r{EreJrr,Hocrbro rropflAxa t ,wuu,,
r. e. c P:0,75. O6paqancr, x Slm. 7,e,rlfft BrrAr{M peaxuft crra4 KpnBoft, ua-
qtrHafl co BuaseHrdfi P onoro 0,15. EcrecrBerrlro cqrrra?r, rrro aror ctraA BbrB-
BaH BJrrrflHrreu ua6nro4arenruoft ceJrer{r{r4rd. Anarorrasur,rft cua4 Hpuaoft aa-
MereH Tanlr{e na r}rar. l, o. B 4arr,lrefiruerr ur,r 6y4ert cqr4Tarb, rrro troJlyrreHr{ble
ql[cJra Botrbrlrrex He l{cna}r{eHu na6rrc4ar:elr,uofr cerenqneft gnn P, trpeBoc-
xoA.squx Pr, Buauenrr.E noropr,rx rrbr rrpr{FrflJrr{ paBHbrMr{ 0,10; 0,10; 0,75 w
0,20 A,nq AD Leo, EV Lac, YZ CMi u UV Cet coorBercrBeuno. 9trcna BctrBr-
meH 1v" (P) P) npI{BeItreHEr AJrfl Ha}r{Aoft za aeeag n ra6r. 1.

Paccuorpeurae {zr. 1 noxaarreaer, qro BaBr{cr4Mocm If (P) ot P uorrno
cqurarl, creueunoft, rpuqeM Buaseur,rfl dlg N(P)ld Ig P naxo4trrcn B trpe[e-
.tax -0,5 +- -0,7. Orcrc4a cJreAyer, uro o6q,ee r(oJrrrqecrBo eHeprutr, rira-
.rryvaelroft BcrrbrrlrxaMl{, olpeAeJrfleTcfl B ocHoBHoN{ caxlr,rMr{ MoqHLTME BCrrbII[-
I(aMI{, a Br(JraA cra6blx Bctrbrrtren Heauaq[Teileu. Tanurt o6paeom, trorepfl
sacr[ cla6rrx Bcrrbrmem, BbrabrBaeMafl Ha6flroAareflr,uoft ce,nexquefr, MaJro
cr{agbrBaercfl Ha Be"rruqmse 2P.
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@nr. t. Sanrcurrroctr qucra Bctrtrmer ot geJruquurr P

o - AD Leo (roqxn - treprro[ 4.III- 24.IV 1968r., xpyxxu - reprloA S - 24.II 1969 r'., fipecrlnrr -
ItepEoA t- LZ.III 1970 n.); 6 - EV Lac (ro.r(tr - nepxofi 6 - 26. VIII 1969 r.r Hpy}r{KE - uepso[
2 - 19.Ix 1969 r., Kpecrr.rHrr - repr{oA 23.VIII - 

g.Ix 1970 r.), e -YZ CMi (rouxu - [epuoE 22.I-
6.11 1968 r., fipylr{Hrr - Ilepro[ 9 - 24.I 1969 r., i{pecrl/IKrr - repr{oA 31.I - t3.II 19?0 r.);

a-- UV Cet (tounu - trepr4oA 13-28. x 1968 r. xpyxnu - nepr4oA 3-18. X 1969 r.)
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Ec.rn gnx Haxr4ofi uB BBeBI{ paccr{orperr noryqeHHr,re B paaubre trepuoAbr
na6nro4enraft srcra If (P > Po) , ro Mo)r{Ho y6equmcx, rrro cpeAuflfi qacrora
Bcrrbrrrrex trocroflHua.,(eftcrnrre.nr,Ho, Aonycrr4r\r, trMeercfl HecnoJrbl(o [eprr-
oAoB ua6rrogeuraft oAr-rofi fi rofi Ere BBeaAr,r c npoAoJrlnr{TeJlbrrocrgMl(
Tr, Tr, Tr, . ., lr l,Jrtr Hrlx rojryrrerrr,r Brlaqeuus N (P ) P), r(oropr,re
urr o6oanaql{N{ HaH Nr, IVr, Iy'r... OupeAerrlr}r cpeAuroro qacrory Bctrbrrtren
AJr.E Kalr{Aoro flepr{oAa N il T i. f[ocnorsny naxrgrrfi Eepr,roA na6nro4euuft cocrour
ze 6orr,uroro qucra Henepexpr,rBaroqtrxcfl r{aJrr,rx trHTepBaJroB BpeNreHI/r, B

TeqeHrde Horopbrx ua6lro4enrarr BeAyrcrr HetrpepbrBHo, troilyqeuHbre BFraqeHfifi
Nil Ti cJIeAyeT cquraTb cflyrlafiHbllll{ BeJI?IqLIHayu. CpanneHl{e HecHoJIbItI[x
nepl{oAoB na6lrogenuft o4Iroft u ro:a }r{e BBeBAr,r }re}r{Ay co6oft rroKa3r,rBaer,
qro cpeAHIoIo qacrory Bcrrbrmex Haln[ofi BBeBABT rlo]rir{o cqr,rrarr, nocronnuoft,
raK HaH Ha6rroAaeMr,re pa3Hocru Nil Ti - Nkl T:, s 6orsur,rucrBe cryqaeB
He rrpeBocxoA.ET BLIqI,{0JIeHHbre Id3 Bbrp a?fi eHrl.fr

lN, Nol lN,, ffo\'fr

lz;-T7\T -r r;)
Bnrecre c TeM AarrHr,re ra6n. I iroxaerrsaror, qro orrrolreHue ZPIT A.r.;,.

paaHr,rx reprroAoB na6.nro4euufi oAuoft m roft ?fie BBeBAbr paarraqaercfl Brra-
qrrreJrr,Eo. B cpegnenr or rreprroAa r( neprroAy aro orrro[reHr,re r{BMeEflercf
s2-3 paaa, r[ B orAeJrbr{brx cJryqaflx paarraqrdfl Aocrrrraror 10 pas, Boenr,rHaer
BOIIpOC: CBTIBaHbI III4 ATI4 paBJII4qUfl C peaJIbHLII{II I4I3[IeIIeHI4flNlI[ BCtrbIrneSUOft
anrrllBrrocTl4 or oAuoro neprroAa na6rrogenrafi x 4pyrouy urm ?fie orrtr Br,rBbr,
Barorc.fl cnyvafiur,rlrr,r npzvrauaulr?

B uonr,ay cnyuafiuocu{ Drr4x ragrrenenr,rfi roBopr{T ror dlaHr, ur:o gna 6ols-
rrrtrrHcrBa neptroAoB Ha6rroAeHr,rft euasen[s XP ue oqeur, orJrr{qarorcfl or P*o*".
ftaH upanuJro, Blraqerrlre Poror," coorBercrByer Bcero roJrr,Ho o4nofi lra6nro-
4anrueficn BcrIbIIrIHe, a SaHr perr{crparIl4ra ogrioii cauoft uoquofi Bctrbrrrrnrr
TpyAHo paccrfarpraBarr r{Haqe HaH c.nyuafinocrs.

Br,true lrbr ytxe orMeqaJrl4, sro BaBl{cl4rrocTb suclra BcrrbllrreH, AJr.tr noropbrx
I4HTerpaJIbIIaE I{HTeIICI4IBII00Tb rIpeBbIIIraeT P, ot P TaHoBa, qTo Catlbre tlotqHlle
BcrrbrrtrHr{ BHoc.ET ocnosnofi BKJTaA B Berr{trr,rHy )P. Bcne4crBl4e orpaHr{qeH-
Hocrr,r pflAoB na6.]rro4eur,rfi ur,r ne rroiNexr HaHotrrrrr, 6onr,ruoe qr4cJro ua6,nro-
geurrfr car\{brx MoqHr,rx Bctrbrrrren Ba oArrH rreprroA, ra no aroft trprlquHe BoBHtrr-
fiaer erqe o4urr BrdA na6nro4arenrnofi ce.nerulrdr4: Bar[erHoe paafirrstr{e B P*rr.o
or trepr4oga H neprroAy rr cBrrBaHHoe c Hr{ilr paBrrdqr4e s )P.

Cynrrrrzpya cHaBalrHoe, Mbr cqr4raerr, sro xapanTepr{crrrna ZPIT flBilfl.erctt
naa6onee Baxruoft trpl4 cpaBHerrl4u Bcrrbrruesuofi a(TraBHocrr4 BBeBA Tr{tra
UV Cet (xonevrro, npr4 ycJToBI4ir oAlropoArrocrra r[otouerpr.rqecnoro lrarepraaria).
3ta xapaxrepr4crr4xa orpalraer ualr6oree cyrqecrBerrrryro oco6enuocrr rnay-
qaenrrrrx 3Be3A - I{OJIUqeCTBO 3r'reprr4r4, nr,r4ennelroft Bo Bpelrfl BctrbllrreH.
V uerrrpex BBeBA.rr{rra UV Cet, AJrrr noropbrx r{ Hacroflqerry BIleMeHr{ troJry-
qeu uara6o"uee o6trutpur,rft nratepraa;r, cyn{ecrBer{Hbrx rdBLrerrenzfi ncuLuue.r-
uofi anrzsuocrrr I.Ia []lorfl]IieHlru 2-3 Jrer rre o6uapyrxeno, a na6rroAaer\{bre
I43r{e}Ie}Irr.s xapaxTepucrr4nrr ZPIT Br,rBLrBarorc.fl B ocrroBHorr BJrr.rflHr{eM
crarvcrrdqecxofi rr,r6opnr,r.

2. BcnrrmeqHa.ff axTr,rBHocrrr Aecrrrtr. Apyrux ftpacur,rx KapJrr{r(oBblx BBeBI

Hanu 6rr.nra paccuorpeHbr raxx{e peayJrr,Tarr,r ua6;rro4eurafi erqe \ectfffr
flpacHbrx r(apJrr.rr{oBbrx BBe3A, noryqeHHbre c roft xe ailflaparypofi r4 IIo rar{oft
xre r{ero4trne, HaH rt alrn qerbrpex paccl{orperrrrrrx Br,r[re seesg [45_50] .
XapaHrepucrtrrltrr BcrbllreqHoft aHrrasr.rocTr{ arlrx BBeBA trpr,rBeAeHr,r B ra6r.. 2.
flprzna4nextHocrrr sacrrl rrs rrtrrx n rr{try UV Cet 6rrna o6uapyx{eua IIIaxos-
cnofi, Macne[rrr4noBbrr'{, AnenceenrrM I{ aBTopoM. IIIaxoscxofr.-6wtw noryqegr,r
paccr{arpEBaeMEre a4ecr na6lroAerrr,rfl Y1054 Oph u sBesAbr Bapuap4a. .(.rrn
AByx^^rrepro4oa rra6rro4eF,nftY7216 Sgr u o4uoro ueptroAa na6nro4enrafi BD +
+ l3t2679 lraMrd trctroJrEBoBaEBr [a,rr6re, ooryierr"re MexrgyuapoArrr,rM
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Ta6ri,rqa 2

flepfioE Ha6rloEcnI,Iii No6nI MaIlc,
nlutL

1,9*

7;
0,9
0,2

-
0,71t

0,8

6,1
0,2
6;T
t ,rr

0,9

0,4

EPIT

VtO5zr Oph *

3rea;1a Eapnapga

V1216 Sgr

BD + 43"444

BD + 43'448

BD -l- 13"2618

AC J'8'1212-393*
20 c t250

BD + 1."4774

SZ UMa

YZ CMi
AD Leo

V1054 Oph
3nea,r1a Bapnapga

4-L'1.Yil 1970 r.

1.VII-10.VIII 1970 r.
26.VI-26.VII 1966 r.
4-L7.Yll 1969 r.
9.V-21.VII 1970 r.

tzr.IX-15.XI 1970 r.
5.XI-1.XII 1969 r.
22.1V--20.Y1 {969 r.
31.III-28.M970 r.

34.vIt-22.VIIl 4970 r.

20.VII-20.X 1969 r.
tl.VIII-3.XII 1970 r.
t4.VII-2.VIII 1970 r.

I

0

t0
t2

o

5T

1

t4
2

2

z
5

7

0

L

1402

694

6878
LsLL

3153
tTw
2388

1"567

1896

2466
Nz
,1586

28t6

2668

t732

1'9 *

<0, t
9,5
al

1,0
T3T

0,11+

3,{
6,7
0,3
?T

1,9

<0,r
0,4

0 ,0013

<0,00014
0,0014
0,0022
0,0003
o-F01-z

0 ,000058
0 ,0020

0,0035
0 ,00012
0F0T6-
0,0017

0,00068

<0,000037
0 ,00023

* IIBMepEJTCE Cyrruapunii 6lecr O6eUX r{OMnoHeIIT sBeBEbI; EarIbI HaOJIIOEaeMble anaqeslrE P.
.. 

*'#fl:I"",:J#[X'JH]:l''"'i'"f^';':"-1:tX3,1fJ''liilXii;"]: '*ffi]",::"H""1""T::ff#:l H:
6oree flpfias.

rraTpyJreM BcrrbrxlrBarou,rrx BBeBA. llcuo,rTngosa]Ibr TaK]r(e Ha6rroAeH[ rr yL276

Sgr, nolyveHllble Dri4procort B 1966 I. [45]. Bce na6;uo4eHl{.8 BrIIIoJIHeHLI B

{orouerpuueg6ofr CIIcTeMe B. PaCcllarplllBae1fblfi MaTepI{aJI flBJlgercfl oAEo-

poAr.rbrM, r{ ero r{oH{HO CpaBHtrBarb c reM, Itoropbrft 6rrn 4an Ailfi AD Leo,
hV Luc, YZ CMi r UV Cet.

f;nn enea4r,r Bapnapga r BD + 1"4774 He 6buro saperlIcrpl4poBaHo III4

OAIrofi BctrI;I[IItI4, uoetonry U]IIBeA9IIHI,IS AJIfl HI{x B Ta6[. 2 snaqenrag >,PlT
rpegcrannxrot co6ofi nepxuraft rpeAeJI. flpra ebruucJleulIr 2PlT AJIfl grl{x.

nByx 3Be3A Mr,r ycJroBHo rlpeAfloJlararl,I, sio )P ne trpeBr'Iuaer 0't'

3. A6co;uotur,re BeJrrrqlr w M (1021
rr roftasareJrrr rl,Bera (102, 65)

f{ln rocrura rra Tex BBeBA, AJr.E r(oropbrx lraMr{ otrpeAeJlel.Itr xapaxTepltcrtr-
Krd BcrrrrrrreqHoft axTr,rBlrocrr4, a6conrorurre BerrastrHbr M (102) u rronasareJrrit
rlBera (102, 65) onpegeneur,r SrreHortl [3] . Oura rprrlgAer{-bl B ra6r. 3. ,(;ra ocrarrb-
Hr{x paccMarpr{BaeN{r,rx 3BeBA M (102) fr" (702, 65) 6r,r,ru onpeAerrelrbr
aBTOpOM.

Hauu 6unlr uposeAer-rbr {orosflenTpllqecxr.re Ea6JIIoAetr.rz,fr. B ctreltrpaJrr,Hbrx
ysacr11ax, 61usxux H yqacrnaM (62) a (65) Srreua. Bce na6uloAel{Ilfl 6blnu

8,8
8,0
8,0 *
9,9

+0,48
-0 ,09

-0,i8+0,14

BD -l- 43'44L
BD -l- 43"448
BD + 13"2618
SZ UMa

-0, 39
+0,08
-0,55
-0,70

B raoruqe [prrBeEeHbr BHaqeEt{E
I{ IIOHASATEJIII qBETA TOMNOHEIIT

7,6
9,8
6,7
7 ,'n

+ ,ErE aroit sBe3AhI Ohrfl r4sMepeE cyMMapHhlfi 6reoH EDyx rioMrrolreHT'

M (102) il (102, 65), BLIq[cJreHEhIe B rlpeA[oJroE{eEl{rr, qro cBerl4Mooru

onr4HaHO86r .

2*
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40--- _:,lra\
@nr, 2. CueHrpa,tr,nafi qyBcrBtreJrlrocrr,

@lrr. 3. SasucflMocnb paBuocrr{ BeJlr{qr,r}r
nz (A2) - (65) or ronaaarerrr qnera (65, 62)

n(til-ut)
- 0,1)

0,/

0000 700(/ h,t 0,i /,0
( [,i, fz )

BbIIroJrEeHLr B aBrycre 7970 r. aa 7O-cu, pe6reHrope ABT-8, ycrar{oBJreEEoM
s Czrret'14e.__I(pznnre peaxr{rlpf raureft ,poroierpnvecnoft ctrcreMhr tro6aaarbr
uq Szr. 2. I{aun trctroJrr,BoBarucr $oroy*ooxz'reru oDy-zg (mynr,rurqerou-
noft $oroHarog) u cre^rr.rrrrr{hre $z.'rirpri oc-14 (s un), HC-14 iT"aon) ^kc-fi\a M,ttL) I li-alfiAblu trA I(OTopbIx IIptrMeIIflJIC.fi B coqeraHrrtr co cTeKJr.sErIbrM rflrns-
rporu CBC-,I 6 (3 nn)._ Ann xam4oft ua6.rrxr4asrtrefic.E BBeBAbr orcqer, trorry-
p1rqr1ft c sznnrpauz r\c-14 + c3c-{6, BbrquraJrc.fl u3 orcqera c {rur,rpalruoc-14 + cBC-16, a ojcser c $n"rrrr:parrru ltc-17 + cBC-16 Bbrsrrarcfl r{a
orcsera c $u.rrsrpamu r\c-L4 + CBC-i6. flo.uyuaelrne ranr{M o6paaorrt paauo-
cru 6ura o6oasaqesrr coorBercrRerruo Kar( A, u Ar. flpu oupegeJrerrztr pa3-
uocreft^A, n A, yuurnBaJrocb Brrntr$vr.e $oua'ue6a-u aruocsepuofi excriun-
quu. Hplraa.E, pactroJrox(eEnafl ua $rr. 2' oeree, 

"oorr"rarrjrei 
paanocrn Ar,

a Apyrar - paeuocru Ar.
Pe4yxq[a troJryqenlrbrx HaN{r( BBeBAsr,rx BeJrrrqr{}r r{ tronaBareneft qnera

r( cr{crer\{e Srreua ocytr{ecrBJr.sJracb rro na6uro4eruflM pflAa sBeBA Ir3 crrr{-
cxa Srresa. Ha {21. 3 couocrasJrerr'r Da,rrocrra BeJrrrqw.o m(L,r) - (65) c
troHaBarerreM rlBera (65,62). Itax nz4uo rai rree, Berruqurrbr (6b) lroryr 6r,lrr,
tronyq€Ebr r{B BhlpaE(erru.fi

Ha sur. 4 couo*aar""' ,11?-;;l^l"Iff1,u-.n cr{creMe c(A.A,) z no-
r(aaarerru qBera B czcreMe Srreaa (65, 62). ,(un nepexo4a or c(ArArin-(0r, 0z;
6ruo uo.nyqeHo BBrpameutre

(65, 62) :1,30c (ArAr) + 7,94.
flouyueuurre tro Eamnu ua6.rlo4elrrr.EM BBeBA,,hre Berfiquuu (65) ,n tror(a,a-
reJru rlBera (65, 62) trprrBeAeEbr Bo BropoM tr'rper'eM cton6qai ia6n. 4.

UBeBAHEIe BeJrnq[r{br (102) aneaa, nxo4aqai n ra6n. 4, 6r,urw otrpeAeJreHbr
uaMrr tro BeJr[quHaM 16 r Sorouerpuvecnofi cr{creMe Hpoua [51 ]. Cor.racno

[(a/a2)

i
I

0,J /,0
(0J,02)

-/ 0 t (/02.0J)

@tt 4, Sagucuuocm Me)rcAy troxaaareJraMtr qBera C (A1Ar) r (65, 62)
@lrr. 5. SaarcuMocrr pagEocru BerEqtrE I/ - (65) or rro(aaarerrg qBera (102. 65)
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O,J

ItI K-(/oz)J

0

M(/Ut)

O,J
n[v-( 0J)]

0/
( /02.0,11.

Ta6;rlrqa 4

+0, {6
+1 ,05

-0,L7
-0,17
-0, 36

-0,60

I x-U0Z)

-t 0 / U0z,0J)

(Drar. 6. 3asflclr]{octr pa3nocrrl BeJrr{qI{E
I K - $02) or tronaaarerrn qBera (102, 65)

@rr. 7. 3as[cullocrs ne
6[/K-(1

)ItAy
oz)l

6tv-(65)lu 0

(Dlrr. 8, flraarparrlua a6conrorrras BeJrr4ql{[a 
l0

M (4.02i - 
-uolraeareilr' rlBera (102, 65) 

tZ

-l

EV Lac
UV Ceb *
V1216 Sgl
AC f B'1212-393
20 c 1250
BD -l- L'4774

7 ,[6
10,39

7 ,2L
7 ,07
7 ,t4
6 ,02

+0,84
+1 ,L5
+0,73
+0,69
+0,65
+0,53

7 ,00
9,34
7, 38
7,24
7,50
6,62

8,4
n, ,
10, t

7 ,L"
6 ,9:
7,8

* I[Is aToii 3Be3Ar,r 66r[ r4sMepeH cyMMapHhrit oJeclt AByx ]loMtroHeHr, B raoIl4qe nprrBelerrhl sHaqe-

E}Ifl, Bblar{cleHHbre a EpeEnoJ]o}r{eH!flr, qro cBeTHMocTI{ I{ IOHaAaTeJIrr rIBeTa fioMIIoHeHr oErrHaI{oBLI.

laEHblM! troryqeHHbrM erreuoM, coorlrouleHrre, cBflohlBarcu,ee BeJIrtEuIrbt 16
, 1tOZ1 , o6na4aet 6onr,uoft Alrctrepcreft I4 I{e o6-ec:IerluBaer AocraroqEo roq-
floro trepexoAa OT oAEIax BeIITIIIIE K ApyII,IM. B [2] 6srno uofiaBago? IIro 3To

B6TBBaEO BJrI{fl}IIIeM paarrrl.Iuft uorJlolqeutrfi TiO Ea BeJItrqtrEbI Ix. $AeCn.

EaMI{ trptrMeHeEa cJIeA}IOq,afl MeTOAtrHa, troSBOJIrIIOIq,afi trO BOSMO}I{HOCTE

I4CKilIOqtrTL ATO BJIIIflIIIIe'
Mm rpeguOJrOx(I[JIIa, qro BrII{flI1,I{e_troIJIoU,eEufl TiO npIIMepHo oAuHaKoBo

I(aK I{a senzqunbr -fI(, T&r( II H3. V. Ec,rla 0To TaK, To tro paBHocTfiIlr BeJIrlqtrB
y 

- 
(65). trMeBIIItrMcfl B IIauIeM pacuop.flll{eHtr[tr' MO]ItEo cyAurb o paBEOcTffX

Be,ruquH"IK - 002). (Dnr. 5 u 6 uo.scEflroI ero yrBep)nAeHrlg' Hu .?1{} {E-

"vp"i 
uo 

-fianunu 
Srreua Eaneceubr auaqeHtr.n.I 

^-(65)^ 
u Ix - (102) ws

pEAa 3Be3A c pa3grrMr{ rroxasareJrfMrr qBera (102, 65). Orpea6auu trp.EMbrx

oTMeqeHhI BaBIICIIMOCTTI, COOTB0TCTByIO{,I{€ MtrEUMaJIT,HOMy trOIJIOtr{eUUrc TiO"
HaSeCeUue TOqeK Ha eTI{ $urypu AetCTBtrTeJIbHO trOHaBaJIO, qTo B Kax{AOM

cryqae paBlrocTlr opAtrIlaT TOqeH tr coorBeTcTByIOtrlUX I4M OTpeSHOB trpflMbIX

ua" o6erx {urypax uprrMepr{o. oArruaxoBhre. ^C-pe4uee^_coorrrore}rl[e 
]re5(Ey

oruM7 pa3HocrflMr4, Horopne o6oasasrN{ Haft 6lI/ - (65)1 u_ 0^[.Ir - (102)],
MEr rroJryquJrtrr, rrarrecfl nx ua rptrQun, IloHaBaIrEbIft aa $ur. 7. Ollo o1aaaJlocb

cJreAyrcq,rrM:
0 [/r - (102)1 : 0,726 LV - (65)].

2l

(102,65)



Tanuryr o6paaom, troprAon otrpeAeJreHu.s BeJrrrqrr, (1,02) u uo(asareneft
qsera (102,65) 6rrn_c-legymrquft. Csaqara c troMorqbro coorrrortreutr.E, troJry-
qeuuoro Srreuolr [3],'r 

(102, 65) : {,89 (/? - 1),< - 2,17

tro roHaSareJrflivl IIBera (fi - /)r< otrpeAeJr.EJrocr npu6.rrraE(errEoe BrraqeHrre
(102, 65). Tlcu_o,rraya aro BEaqeHr{e (702,65) u pasuocrb Bertrquu I/ - (65),
r^ro-lgpas rrqt\r 6r,IJIa raasecrrra, tr{br r{aEocrdJrrr 3Be3Ay na {ur. 5 z oupe4ennnr
6 tY -(65)1. C ggyoqbro trpr,rBeAerrnoro Br,rIue Bbrpa)fierrrr.E uo O [y-(OS)]
Mbr otrpeAerq.uu 6 llx - (102)1 u HaHocr4rrr4 sBeBAy ua {ur. 6. Teuepr }ro)r{Eo
6rrno naftrr IK - (102). flocronr,xy 16 u (65) - HaM 6rr.nr,r zaeecrHt r, ro r,rox{rro
6rtro uafirr (102) u (102, 65), BHaqeur.rs noropbrx trpuBeAerrbr B qerBeproM
rI InecroM cron6qax ra6n. 4. MorHuo 6nr.rro 6rr B KaqecrBe Broporo upu6lraxe-
Irtr.fl noBToprrrrr Bcro 3Ty npoqe.4ypy, r[cuoJlr,3yff Tetrepb floryqeHHoe BuaseFrue
(102, 65) BMecro upz6"uuxenuoro. oguaxo oriaBaJrocb, qro pe,yJrbrar Broporo
rpra6.nr,uneurrrr coBnaAaer c nepBbrrw.

,I[ra xourpoJr.fl N{l,r cp,aBr{r{rut noflyqeHubre BHaser,rr4fl (102, 65) c reilru,
noropbre r.ro)fiIro 6rrno oupegeJrrzTb, I4crroJrr,By.rr cpeAHroro BaBrzLltrrloorr)L{e?r(Ay
troHa3areJrrrNrr{ rlBera (65, 62) u (102,65), uocrpoe}rHyro rro AarrrrbrM Srreua.
3ro cpaenerrr{e tror{aaarro, qro paBrrarrm.rr xre}r{Ay Br.raqeurrflMr{ (102, 65) , uo-
ryqeHrlrrnrrr o6onruu cnoco6alrlr, lre rrpeBr,irtraror 0"t,05-0",,07. Taxnlr o6paaorr
r'rox(rro cqtr{Tarb, slro olxr46xz troryqeuHEix Ha}rr,r BerTrstr{E (102) w uoHasarereft
qnera (102, 65) cocraBJrflror rpu6nttavrerruo 0"',02-0-,03.

A6co.irrolnrre Berr,rquur,r M (102) paccMarprrBaerrrrx BBeBA trprrBeAerrEr B
tr.sroM ctor6qe ra6t. 4. Mbr srrsuc.uulru !nx, r4cnoJrr,Byf BuaseHrl.s [apaJrJrar(-
coB, npl4BeAerrlrbre B HaraJrore lruee [52J. .,(noeroqueM orMeseHDr Brlaqegr{fl
M (102) An.a rex BBeBA, noropr;re r{}reror o"rrocrdreJrr,no 6onr,mrae ouut6Hu
otrpeAeJrer{rrfl rrapaJrJraKca.

Ha {zr. B uoxaaano pactrpeAeJrelrrze Bcex 14 paccnarprlBaeMbrx Hpacr{brx
r(apJrr4r{oBrrx 3Be3A rra AtrarpaMr,re a6co.nrorHarr BeJrr4qr4ua M (102) - troRa-
BareJIr) r{Bera ({02, 65). Cu.rroruuan raLrafl. rror{aabrBaer cpeArree rroJro}rreur4e
BBeBA MorroAoro HaceJretrrdfl Ar,rcna uo Srreny [3].

4. Cpaeueuue Bcrrbrrueqnoi'.r anr:lmrrocrrr
c rorrorr(eur,reu BBeBA rra Arrarpauwe M (102), (102, 65)

9ro6r,r cpaBHnITr, Bcrrbllrleqnyro anrr{BrrocrB paccr{arprrBaeMhrx BBeBA,
BoclroJlr,ByeMcfl troryqerrHblMl4 AJr.s Hr,rx BHaqeErrtInIIr BeJrrtrm]dil 2PlT. Era
BeflfiquHa paBHa orrro[reHtrro cpeAEero (uo npeuenu) uoroxa, l{Bryrrae]roro
Bctrr,rmnaMrr, H troroKy, I,lBilysaeMolry aneaAofi r ctoxoftuolr cocroflIrr4rr.
Itax rasecrrro, trptr{ $orolrerpzpoBaEr4I4 BBeBAr,r ua6.uro4eurafl Aaror BeJruqtrHy,
trponopquoHaJrbrrym cosAaBaeMofi eft ocneqeHrrocrr4, r[ Mbr Bbrpax{aeM ee B
mHaJre sBeSAHbrX BeilUqtrE. Aua.norr,rsHo rfoir{Ho BBecrtr rroEflTrre cpegueft
ocBeq,eHHocrr{, cosAaBaelrofi scnrrmHarrtrr, ,T coorBerc'rnyroqefi efi aeeagnoft
Berl,rquHbr n cucrelre B

trlBp : alp - 2,5lg2P lT,
r\e m6 - 3Be3Ar'ra.fl BerllqrrEa 3Be3Ar,I S CUOHOfiUOM COCTO.EErrll S CUCreNre B.
flpra cpanueurarl alreprutrl, zanyuaelrofi BcrrbrrtrHarrlr, cJreAyer uepeftrlr or
BEAT4TILIX BeJruqI{H lrlnp tt a6conlotgr,rM corJlacuo uBBecrHoMy coorEolrregr4ro

Mar:mnr*515Ign,
rAe rr - uapaJrJraK0 SBeBAbr. flo.nyveuft,re sHaqeHr{.E M9p npaBeAeEbr B ra6n. 5.

- _ cpanuenue rrayqeHHbrx BBeBA Me)r(Ay co6ofr. He rroxaBaJro noppeJraqun
Mnp c a6conroruoft aenzsfiuofi BBeaAbr M (102) tr tronaaareJreu qnera 1i02,6,b).
flpe4crannner lrrrrepec cpaBr{eHr{e Mnp c xapar(repr4crllHofi LM$02) - pa;-
rrocrbro opA4Ear coorBercrByroq,eft rosKu u cunouruofi lr]/.]s,ufit ua {ur. B. 3ra
Berr4quEa, BBeAeHrrafl r yuorpe6JreEr{e Srreuou [3],- xapaHreprrcrr{Ha
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)24,6
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0,0
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* IIiliI onl)elercntlll Jl'f8p IIpellnoJ]illi1irocTr, rrro DorbrrrreqHarr at{TrrBrrocrl rroporJrry IlacIIpeAcJrerra
rrcirigy oOe)1MII IioMrIoHcHTarIr'r.

Bo3pacra 3BeBAr,r. Morxuo cqI4TaTb, qTo RpacHr,re HapJrr4noB6re BBeBAri, trMelo-
rqrre orirrrqareJrBHbre LM (102), MoJroAbre (noapac.r He 6oree 108 ner), a re,
[Jrrr ]roropbrx LM (102) rroJro]firrreJrbrro,- crapr{e (toapac,r ropfll\na 10{}
ner). IocxoJrbxy Borrpoc o Ar4cnellcr4r{ BeJrlrqr,rH M (102) AJrrr BBeBA dtunclr-
poBarrHoro BospacTa erqe HeAocTaToqHo r,rByqeH, To BrrrBoArrr ceftsac troryT
6r,rrr .rrraurr, HaqecrBerIIIbIr{rr,

Paccrrorpenrre ra6Jr. 5, r4e trpr4BeAeHbr Blraqeur{fl LM (102), [or(aar,rBaer,
[ITO CpeAI{ USyqeHr'rbrx uaNrr4 3Be3A r4MeIoTcfl ItaH rro.rroAbre, TaI{ r{ cTapbre.
C.re4yer [oAqepKHyrr,, qro orpuqareJrb]flbre LM (102) ue Moryr 6r,r'rr, s],raBaHbl
gBoficrBeHHocrbIo 3BeBA, TaK HaH orfdiexru ABoficrBeH]-rocrlt rril[II,I yqurr,rBarI4crr.

Haa6onee MorqHoft BCrIL'Iue{I{ofi axrrasnocrr,ro o6JraAarcr rrrecrr, BBeBA c
orpuqarerrr,HbrMnBnaqeur4r{r\{u LM (102): AD Leo, BD + 73 2618, YZ Ch{i,
EV Lac, AC + B' 142-393 lr 20 C 1250. Snea4br c rrorrolr{r4rerrr,Hrrn{rr u Ey-
JIeBbIMrr BHaqeHr4flMu LM (102) trolia3brBalor Merrbrxyrc Bcnr,ruleqHyro aHrtrB-
EOCTb r{Jrr{ COBCeT!r ee IIe o6Hapyx{r[Baror. Tanu,lt o6paaol,r, Haltri4 AaHHr,re B

o6qeu troATBeplr{Aaror cyqecrByroEyro roqxy Bl.}errlarr, r{To Bctrr,rlxesuafl aH-
TIIBI{oCrb CBflSarla C uasaflLHoft craquefi ABoJIror{r4Ir 38eBA. IIo, rrOirier 6-urrr,,
fiaH pas ucmfimqeHrdfl rrB aroro npatsr,rJra upe4oraniraror Har.r6oirrrtr[fi r4HTepec

AJrrr roHur{aEr{.fl npr{poAr,r BBesA Traua Uv cet. floaroL,ry }rrr xorr4M o6parurs
Burrrlraur{errarar(ue BBeBAr,r, xax BD * 4344 B lrV 1216 Sgr.3ru i{se BBeBAr,r

IroHaBr,rBaror AoBoJlr,uo BarlerHyro Bcilr,ruresHyro anTtr{Brlocrt. flo tro.)ro}rre}rr{rc
Ea Araarpanue M (102), (102, 65) orru cxoAHbr co areagofr Eapnap4a, ne
tror{a3aBrfiefi Bcrrbrrrrefi u cqr4Tarorqefic.fl irraccaqecKrrM trpzMepoM cTapbrx
3BeBA. Taxuu o6paaorvr, Iracr(oJrbr{o Mo}r{}ro cyAr{Tb tro r{aueMy }rareprdaJry,
BD 43'44 B u V L2L6 Sgr neo6r,rsHo anrr4Blrr{ cpeArr crapbrx HpacHrrx KapJrtr-
KoBr,rx BBeBA. ,{nx 6o.rrtruefr otrpeAeflerruocrr{ HarxEx B},rBoAoB rreo6xognlro
AaJrbilefiInee pacu[peHr{e MaTepr{aua na6;rro4eurafi.

Heo6xoguuo cAeJrarb ctrerllraJrr,Eoe Bar,resaH[e orHocr{TeJrrno canoft BBegAbr
UV Cet. Coruacuo ra6n.5 Arrrr Eee AM (102) cocraBJrfler +7"',4.Oguano
EylltHo uMeTb B BIrAy, qro Macca 3roft sBeBAbr r{er{rrrrre trpeAeJra }tylrapa [531.
Ononroqza raxrrx BBeBA, r(an tror(aBano }tyuapoM, rrpoxoArlr oco6r,rM rryreM,
u I4X rreJrr,srr cpaBHrrBaTb c o6brqHr,rr\{[ HpacHb]Mrr r{allJtr4noBriMr{ SBeSAar{u.

B aan.uroqerrrde aBrop Br,rpax{aer rny6oHyro 6.uaroqapnocrr, H. tr4. IIIa-
xoncnoft, trpeAocraBr{aruefi 4auunre ua6.nrcr4eurafi pxga BBeBA Ao trx otry6rrtr-
KoBalrr.r.fl, Ir P. E. fepru6epry, trpoquraB[reMy pyi{olucE, r{ c4eJratsuer{y tro-
JreSIlbre 3at\{eqaI1tr.fl .
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AnAAEMn HAYTI CCCP

II 3 B E C T I1 fl H P bI ilI C H O IT A C T P O (D tr,I ts tr{ TI E C IT O TZ O B C E P B A T O P I{ II
Tou XLVI, 1972 r.

IIflTI,IIIBETHAfl TEJIEBI{SIIIOIIHAfl OOTOMETP}Ifl DI Cep

II. [I. flerpon

,(lra na6tlogeuuii DI Cep npnrteneua crleqrraJrr,Eafi rrerr;rpexrlBernar Sorolrerp6recxa.E
cl,IcreMa, cgo6oAHar or BJrr{EEIIq crrJrBrrbrx 3Ml{ccrrolEbrx nlIsfffi s crrenTpa^x aueafr runa T
Tertqa. flstnft {umtp IdcrloJrbaoBaJrca grr rpy6oft or{euxrr rMr,rccrrr 

-Hu. 
Ha6,irrogeuzr,

rrpoBeleErrr,Ie Ira TeJreBr.rBr.Ionuoft_yctanonxe Hpr'rucnofi acrpo(puar,rqecHoft o_6cepuaropuu,
96^n^aqy_yu1u HeperyJlEpHbre xoJle6anr,rs qneronoft reMrreparypbr nepeuenuoft or SSO0 A6
5 000" K. flpr.r trarcruatr,roft telrreparype.pacflpegeJrerr.re erepfi{r4 B crrer(rpe DI Cep co-
orBercrBycr HopMarbrbrr\r BBeBAaM r(Jracca A c a6cop6quoHrrblM 6amuepoucxuM c1arr6oM.
flonuxenr.re reM_treparypbr coflpoBotfiAaercr_ yMeribrtrenr.relr 6amlrepoBcmoro cxaqxa tr yctrJre-
EtreM 3Mtrccfiu Ht. floloxerrre fiepeMerrEoft raT eopetnuecroit guarparvrrrle lg fi - lg 
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oqeExy ee Maccbr, Barrmqeuuyro B rrpeAeJrax L,2-L,7 ,n@,

FM-COLOUR TV-PHOTOMETRY OF DI Q"p, by' P. P. Petrou.- A special
4-colour photometric system within spectral range 0.37-0.73 mkm has been used for
TV-photometry of DI Cep.^This system is Iree from the influence of bright lines in the
spectra of T Tau stars. A fifth pass-bands has been used for estimation 6f H, emission.
Observations show irregular variaLions of colour temperature between 9500'K and
5000" K' At the maximum of the ternperature of DI Cep its energy distribution in
the continuum is similar to that o{ normal A stars with Balmer-jum]l in absorbtion.
Decr_ease_ of the temperature.is followe{ by the dimiuuatiol of Balmer-juinp down to zero
and brightening of HU emission line. The positiorr of DI Cep on the log /? vi log 7 theore-
tical diagram permits to estimate its mass within 1,2-4.,7 ,)lO,

1\'Ir'roro.urcrerrrrrJe pa6orrr, uocBflrfler{Hr,re d)oroMerprdr{ BBeBA Tlrrra T Tenr,qa,
orpaH[trr4Barorcfl, r(aK npaBlrrro, o6rleupuuaroft cucreMoft uBV. 3ro 4aer
trpeAcraBJIel{I/Ie o xapaHTepe reperfelll.Iocrtit B Tpex cfleHrpaJlr,Hbrx yqacrKax
r1t rIosBoJrfIer I{a}Iecrtrr rrcc"rreAyeMble SBeBALI Ha cTarIAaprHyro Afi arpaN{r\Iy
reprlrunpynra - Peccera. oAHaKo Bce uo4o6nrre var{epeHr4s rroABep}rienbr
BJII{'{HI{I0 CIIJIbTILIx SMI,TCCI{0HHbIx lrmI]-.ttft uepeltennoft I{IITer{0IIBIIOCTI{, xapaH-
TepI{bIx AJTfl 3Be3/{ SToro rl4rla. Oco6er-rr-ro BeJrI{Ho Blrlrtt]E.tre HaJ]E,rIr{eBoft aMrrc-
cvtt n aMwcctrfi FIB na rioJrocy B. B 1964 r. K). Cnran [t] ronrrra"rc.E tro BoB-
l{oHtrlocTtr ocBo6oAtirb BerrI4qI4HDr B o,r^ nnttF.HtlE El\[I,Iccr4fi, Uprtuenras 6oree
yalrr{ft {unr,rp. B peayrrrare roJryqeurrtre r1Bera (B - V1* noxaBarr 6drb-
Ixyro HoppeJrflqr4ro c Beilusr4Hofi v. Snea4br rrdtra T Tensqa saHfrJrr{ Ha Arra-
fpaIIIIe 6onee oupeAeJrellHoe troJIoH{errue, cMecrrrrBrltlrcr, BBepx or rJIaBHoft
Iroca eAoBaTeJIbHocTt4.

TIcno;nreosarlr4e $oror{erprzqecxoft cr{crerrbr, cro6oguofi or BJrrrflHrrfl EMuc-
cr4fi, MOI{eT npecJreAoBaTr, tr Apyrue r{eJrrr, B EracTHocrr4 noryqeHfie pacnpeAe-
JreHlitfl SHeprrrr4 B HerrpepbrBlroN,r creHrpe. PerueHr,re aroft saAaqrd cneKTpo-
{orol,rerpuuecxrrrf fiy'reM AoBoJrr,Ho BarpyA]ir4TeJrrr-ro, Tar{ HaH 6orr,ur[uciso
BBeBA rutra T Tenrqa cra6ee 13* u Ha cpeArrr{x rerrecHorrax rpe6yrorcE 60rr,-
Inr4e SHCnOSmr\r,7rr, Hl{BeJrrrpymqrle 6brcrp6le rrSMeHerrl4fl B Ctrer(Tpe 3Be3AbI.

Hantu [peAtrpl4uflTa trorlEirra ]IorroJrraoBarb AJif{ $otortretpr,rn- nogo6uclro
Tr4rra 3Be3A pflA ysnoEoJrocrrErx ([ranr,rpon, srr6paunr,rx raHr4M o6paaolr, qro6br
uB6e?fiarb tro BoaMo?rtHocr:a Blrutfl:gufl. crrJrr,Hr,rx oMl{ccuolrgErx .tuurft. Ha



4,1J ,{0 ,4t .J0 ,,JJ .00 ,0,t 70 .7,J &.urn

(Dllr. 1. Euuccrouur,rft ctrerrp BBeBA rrrrra T Tem,qa rr RpuBr,re pear{qtrtr rrcrpyrteutanruoft
rlorouerpnuecnoft cncteur,r

Srr. 1 cxeMarzqec(r{ I{Bo6patrenbr r4HTerrcrlBtrocrr{ allr4ccuoHHlrx JlrdHr{fi B

ctreHrpax BBeBA runa T Te.nr,qa no AaHHLIL{ f{xtoa L2l Atts 3Be3A c IIaHctrMaJIb-
Eofr alrrlccllefi. Ha ro]r rrre ]lr.cyHme r{aueceFrbr npuBLIe peaxqllu r{ctroJrE,3oBaB-

meficfl rpororrrerprzvecKoft cr{Cre}rbr Art{ ucToqHrrria c paBuopactrpeAeJrellHofi
aEeprrrefi c yqeroM ctrer(TpaJrrrrroii rryBcrBl,rre.lrbHocrr{ nIyJI},rr{IqeloqHoro

Soroxaroga, npotrycnanrza SiansrpoB rz otrTI[]rI{ TeJlecnotra. Xapanrcpr{crl{nrr
ucrro,ur'3oBaBrul4xcfl ilunHpon npnBeAeIrbl n ra6r. t.

Ta6nur{a L

YOC-2 (2 ar'.rt) + CBC-7 (3 .lr',u)
trilurep tirep enrl r'ror.rubtfi
tr4 rlte p 4rep enrl rtonun fi
OC-l2 (3 .r,,rr) * C3C-18 (3 .rr.rr)
ItC-19 (J .u,rr) f YOC I (2 ,rr.u)

3680
4900
4960
5530
7250

300
100
100
300
500

36
44
40
Z4
40

3675
4900
4960
5575
7270

B ga,nr,uefiureu aru *uflLrpr,r 6y4yt o6oanasarbcfi trIrAeitcarll4 37, 49, 50'
56, 73 B rropfiAne BoBpacraHux a{$enruaHr,rx AJrrIfl BoirH, a BBeBAHLie BeJrIlqIrE},I

B cooTBeTcTByIotqI{x r} unrtpax I ,e*rn ;!Iie IrHAeHcaN{Z ts HpyruIl,lx cno6Kax.
Fla6nro4enzf B {r;1brpax 37,50,56 u 73 Aalor pacnlr6AeJleulIe aHepII4I{

B rlrrpo1otlr I{HrepBaJIo 4nUr.r ro;ur. Cl;r.r.ultp 1r9 ttCuo,nr,sOBaJIC.E l1flfl lpy6oi'i
oqegn11 or{r{ccr{rr n tlu. Boo6qe roBoprr, 66nr,luyro uHdtollxlaqulo Mo}fi}ro 6bIrIo

6r,r nonyrzrr,, BItJIIoqIdB B aTy clrcrerly dlra;rlrprr AJI.a I{3}{epe*fif{" aMwcclrii
B AByX-TpeX JII4HIdflx, OAHaI{O I{3-3a IIeHOrOpbIx TexFlusecHtr4x rpyAHocrel{
lptrmJlogb OrpaHuql4rbgfl rlo6a treilesl4cilerrllbllltr[ u.sTlrc {ra,;1r,rpalru. .(py-
rOft lHeAoCTaTolt AaIIIIoft cI{cTeI\IbI - CpaBHI4reJIbIIo MaJIoe [pOUyCKaII[e

{urrrpon.
flosr,rcurr rrporrr{qarctrIyro crroco6HocrE, cr{cre}I6l [Io]I{Ho rrpu trctroJrb3o-

BaHtrI4 BbICoHOqyBcTBUTeJIbIILIx [pIdexIHIlI(oB U3ilyqeutrfl, Tanux, HaH eOfI
tr cyflepoprr{noH-. 3To rroHrr}naerrosuocrl lrarrepeulrfi (4o 0-,1) tro cpaBlrerrr4lo

C arexrpO{oToI{eTpIIeft, Ho IIoBLIItreHI,IS 11]loHl{qarc1qefr. C1ro_CO6HocT7. nA 4-5"'
EacTOJIbKo yBe111quBaeT ItOJIIIseCTBo AocryIIHbIx AJIfl Ha6IE]AeH[ft na cpe4-
EelI TeJIecKorIe BBeBA, qTo oTHaB oT BbICoHofi rosHocTtr {otouetpr,ru Ha}Iterofl
BIIOJrHe OnpaB[aHr{brM.
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o6renronr ua6lro4enuft 6tr.ra arr6paua DI Cep. flo cuenrpaJlbglrrr Ha-

,6orog.rr", Munnoscxoro 13] m 3. C. Bpo4cHoft [41 era aBeaAa 6rrla ot-
11ecega K rr{try T Te.nr,qa. II. H. Xonouos [5J otrueqaer l{eperyJlfipgble RO-

.ile6a8trfl 6tecna c aMIIJItrryAoft go 7* r cpeAllefi {ororpa{uuecnofi BeJIIrImEofi

4.2*,5. Ha6trogerur trpoBoAuJrtrcb rra reJIeBuBEol{-I{_ofi _y-craHoBrte f(prrlrcnoft
acrpo$uanuecroft o6cepratopzz, Ea reJlecxone MTM-500 (f : 6 ru, D :
: 0,5" n). Onzcanre atrtraparypbr, a raKir{e Hel{oropble Borrpocbr {ororraetpuu

.3Be3,q rro reJreBuBrroHHr{M CHUMr(aM Aalrbr B t6-Bl.
?Ie-sa nzaxofi rosuocrl{ reJleBl{BtroHuofi dtotouetpzu (0-,1) 6ur yupoqeu

Har( trpoqecC ua6;rrO4euufi, ra6 I,I ux o6pa6orxa, B qaCTIIOcru oUpeAeJIeIItre

.BeJruqtrE crau[aprrbrx BBeBA B rtrrcrpyMenra.rruoft {orouerpruecxofi crrcreMe.

IIpu na6;rrogeHtrflx DI Cep B ftaliecrBe crauAapra uctroJlr,soBaJrllcb IuecTb

snLsg cHotrJIeHuff NGC 7654, pactroJloll(eruol'o s 7o ot uepenreuuofr. Snes4rr
6nr;nu ntr6paurr 6IzexzMu tro 6.recxy lr uo qnely x DI Cep. Tlcnonraoaarr
BBeBAbr cpaBgeHfi.fi B Hetrocpe[CrBeggoft 6tnadum or trepeMeHuofr ue rpeA-
cTaBJrEJrocb Bo3Molr(rrbrM, Tar( HaH troJre TeJreBl4SuoHrroft ctrcTeMbr cocraBJlfiJro

scero 10' X t0',, Belrrsrlurr cTaHAaprHLIx 3Be3[ B IlcIIOJIb3yeMOft cI(CTeMe

BbITII{CJIflJltrCb CJIEAYIOqUM O6PASOU.

flo uasecrur,rM r{BeraM (U - B) n (B - y) I91 6nru onpegenenrr Q-me-
roAoM cIIeHTpaJIbIILIe KJIaCcbI 38e3,4, EX IlcTuIIlIbIe IIBera (U-B)0, @ - V)o
E uB6r,IrKu IIBeTa CErs-v, CEn-v. Sarert 6rrno yuteno Me)fisBeBAIIoe rIoIJIo-
1q,euze cBeTa c trol{oq,blo Hpunoft Vzr{op4a tr ral{ul{ o6paeom [oJIyqeHhI
Ha6ilroAaeMble pactrpeAeJleEEtl sHeprutr AJIfi fialItAOA cTaHAaprEoII sBesALI'

?Icuoilr,aosaJltrcr, AaHI{bIe o paclpeAeJrerrErr aEepruz B cIIeKTpax EopMaJrbllblx
.BBSBA V xnacca cserzotocrz, rroJr)rueHHrle ftoAoM [10] , OHe Ull u A,n,repona

[121. ,(aree, BHafl HprirBbre peaHquri ctrrcreMbr, rrerpyAlro Br,rlrrcJrurb BeJIr[-

,rrrur'(37), (49), (50), (56) u-(73) HalltAoft sBeBAbr, trpuHuNlan 4nn area4 A0
(37) : (4e): (50) : (56) : (73): V.' '4,n"' 

ItoHrpoJI.E 6rr,irz nrrszcJrelrbr rax,fie BeJIurIuEbI U o, B o, 7o uo pac-
trpeAeJrerrlrflM aHeprutr craHAaprr{brx BBeBA 6ea yuera Me}r(BBeaArroro rrorJlo-
,q,eur[fl CBeTa I[ BelL{sEEbI U, B, V uO ua6nro4aeMllM paC[peAeJIeHII.fIM 3l{ep-
ruu (c yrreroM Me)fiBBeBAHoIC, trorJlolqeuua). I(puable peafiI{utr cucnenr,1 UBV
BB.srr,r corJracuo [13]. HafigeHbr l{Bera BBeaA rll rza6rrtxz rtrBera B crlcreMe UBV,
Cparuenze ux C [9] ltroI(aBEIBaer pacxo]ItAeulre oHoJIo +0n',03, rlro BtroJIEe

.yAoBJrerBopuTeJIbHo trpII llamefi roqnocrln Sotouetpuu. Peay,rsrarbl Bblquc-
tr;esufr. Cre-4eurr s ra61. 2 n c;re4yroq,efi nocne4oBareJlDHoctz: cto,n6eq I -
Eor{ep BBeBAbr rro HaraJlory [9]; crotdq:,;- 2-1+ - BeJIr(quHEr u rlBera aBeBAEI

s c14CleMe UBV lo roMy ,I(e I(araJIoIy; cron6eq 5 - senuqzna Q, rr,tuncneu-
Eantro{opruyne Q : (U - B) - 0,72 (B - V); cror6qn6-8- cuextpa.rr,-
uuft x;raCc z rCrrnsrre IIBera BBeBI, orpeAeJleHllrre Q-lrerononr; cton6qrr
9, 10 - raa6srrHz qBera CEu-n: (U - B)o - g - B), CEB-y:
(B - V)o - (B - 7); cron6qrr 7l-1"4 - Korrrporrr,Hr,re Berrr{qvHr,r: r436rrrnr4

qBera z r1ner5., BbrqzcJreHEbIe rro pacrlpeAeJreHI{flM alrep-rrrll crauAaprlrbrx
BBeBA c ItpIzBbIMI4 peaHI{IzI{ czlcrelfbl []BV; ctott6qu 15-19 - nnearuoc{ep-
Ebre BBeBAIrr,Ie Beilr4qtrrHbl cTarrAaprr[,Ix BBeBA B firrcrpyMeHTaJIbHoft cucreMe.

Ila6;rro4euua DI Cep rpoBoAr.rirr4cb rro cJregyroqefi cxeMe. B xarx4yro uour,
arl6npancx e4urrrft gIrI scefi Hor{LI pe}fil{u pa6otr,r afitraparypbl taxrau o6pa-
aolr, uro6u ilepeMellnafl BBeBAa Ha a1paHe Klltrrecnorla 6rua 4ocratoqHo xoporuo
BrlAEa Bo Bcex $unrrpax. B erolr pex(r{Me {ororpatfzpoBaJrr{cb cratrAaprrrbre
sBeBAbr rrocJreAoBareniso n {ra;rr,rpax 37,49,50, 56, 73, satelr repeMeuua.E
Bo Bcex {z,rrrpax B t'ofr E{e [ocJreAoBareJrbrrocrl/trt cI{oBa cralrAapr. ,[nx yvera

Sotolrerpr,ruecfiux r{cxaifierrr4ft rro rroJrro reJreBrdaritoHnofi cracreurr c rloMoqblo
crreqlaaJlbuofi outrrsecxoft cractermr na SotoxaroA CyrepopTl'Inolra ilpoeftrlI-
poBaJracb rrctrbrrareJrbrar ra6ruqa, 11peAcraBJr.Erorqafi co6oft Merarruqecxyn)
trJracTr,rHr(y c pflAaMtr OrnepCrufi OAI,IHaI(oBoro AtraMerpa, I,IMtrTI{pyrcU,trx SBeBArI.

fl;iacrznna ocBeqaJracb qepeB cr{rruft {unsrp Harlr6ponauubrM ocBerrlreJleM'
u zaO6paxrenfr.fr. trMttr\tpoBaEtrblx raHI{M o6paaoru aneag Sotorpa{nponarzCr
c aHparra KI{EecKo[4.
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Bo epeua cGeMI(u B Teqeufie Bcefi Hoqfi rlcrroJrb3oBaJracb oAHa rrJreur{a,"
I(oTopa.fi SaTeM I{eJIInKoIr [poflBJlEJracb, qTo o6ecle.I[BaJro upaBVJIbrroCTb
{orolrer:puuecxoft trpr(BffBrtz Me}r(Ay orAeJrbr{},r}ru currMr(aM?r. o6pa6orna
orcH.Erbrx rrJrerroH [poBoAuJracb Ea MEKpo$oToruerpe M@-2. flo crau4aprurrm
sBeBAaM crpOIIJII40L x ap aft TeptrCruqecHue r(pIIBbIe AJIrI AarIEofi l{oqtr. flocnoJrb-
Hy rrrecrlr sBeBA Airfl trocrpoerrr4rr xapar(reptrcrnqecnofi Hpr4Boft B o6qeM cry-
qae I{eAocrarorlHo, Jrqacrxfi KprrBofi, trocrpoeHrrrile B paBrrbrx {vrtrpax,
CoBMetqaJII4Cb IIapaJIJIOJIbIIbIM CABIIToM B eAI/tEyIo HpI,IByIO.

B reqeulre trffrr.r Mec.ffrleB 6brro troJr)rrreuo rpz p.rrAa Ha6rroAeurdft. C 2B.VI
rro 11.XII {969 r. rroJr)rleuo 14 orlenox 6recna repelrerrHoft B r(a}r{Aou
{znrrpe. .(4a rrrna.uenfrn 1brcrpbrx norre6aHrnfi 6.necxa 16.VIII 1g6g r.
BBeBAa Ha6rroAalacB EerrpepbrBHo B reqeHile 3 ,a,ac n qeTbrpex {z;rtrpax
(6ea rzarvreperrr{fi B Hp). Bpeufl oArroro Ea6flroAenrrfl B nerr,rpex {ranrrpax
cocraBJrflJro 70 wutr,. TaHofi x(e Hopornvfr pfl.!, HelpepbrBErrx na6nrc4eur,rft
6r,u uonropeH 5.I 1970 r. Bo Bcex rrrrr 6rrJrbrpax. Bpeua oqeEnr{ 6necma
B fisrlr {n.urrpax coHpaqeHo Eo 3 Mutl,. flepeuennaa ra craHAapr BcerAa
Ha6rroAarr4cr, r{a AocrarorrHo MaJIhrx BeuurHbrx paccToflrrr[.fix, rrro6bl ofrtr6-
Hr4, o6ycJroBJrerrHbre aficrrdHr(qrrreft, ne uperbrrrraJrv roqlrocrr{ TeJreBrr3r{oEHoft
{orouerpzu. B ra6.n. 3 cre4eurr BCe peayJrr,rarrr Ha6JrroAeHufi.

I(pr.rnrre 6necxa flpeAcraBJrerr,r Ha Sur. 2. 3eea4a o6uapyrxznaer BecbMa
6rrcrprre Horre6aHV.E 6necna, oco6euuo B yJrbrpa$[oJreroBofi rr Kpacuofi qac.
T.sx crreKTpa. Har4MeHbrrrafl aMlJruryAa HoJre6aHl{fi, Iloqrr4 rre trpeBbrmaroqa.E
omu6ox rraMepeErrfi, Ea6rroAaercfl B $rzrbrpe 49 (H0). Samerra Eexoropafi
HoppeJrflqr4.fl Melr(Ay r{BMeHeHrrflMr,r 6recHa B pa3}rbrx {z.nr,rpax. ,[nr nourpo-
rfi roqHocrw 6]fr.,rrw cAeJraEhr orleHr(u 6.necna oAHoft rd3 craHAaprHbrx 3Be3A
(Ni 9). flpn atou xapar(repr,rcrrlqecnr{e Hp}rBr,re crpozJrucb rro ocraJrbrrhrM
craHAapTEr,rM BBesAaM, a BBeBAa N 9 ZSruepflJracb Har( [epeMeunaa. Peay.nt-
rarrJ uBMepeHuft trprBeAeHbr Ha {rar. 3. Cpe4uenna4parrrrrr{as oIIII[6Ha oAHoft
oqeufir{ 6recna cocraBJr.ser + 0-,10 n {lrnrrpax 49,50,56,73 u * 0m,72 t.
yJrbrp a{roJrere .

,[la ganauefiruero aHaJrrraa r(puBbrx 6necra DI Cep qeJrecoo6paarro ro-
crporlTb ArrarpaMMbr qBer - BeJruqnHa.
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Ta6.nrrqa 2 (onouvaru.re)
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Ta6nnqa 3

1969 r.
23. VIr
24.VIl
30'v11

2.VIII
9.Vi i I

{1.\/III
15,\TI II
16.vIII

27.tX
30.IX
t1.x

6.XII
8.XII

{1.XII
1970 r.
{6-17. VII I

11,82
42,02
L2,0:i
\2,26
t L ,;),)
'lLr'11
12,25
I 1' ,71
il,89
l, 4.'
j2,00
,12,1.1

I 1.,96

r l ,8i)
11 ,76
11 ,80
l1 ,59
t2,10
11,,9'2
42,1:)
12,,04
11 ,80
{1,90
11,81
11,87

42,01+
12,07
{2,00
12,18
12 ,00
11,80
11,85
rl ,87
1 I ,()4,
11 ,92
11 ,95
t1 ,95
11,90

|L,74
11,58
1'L,54
11.,7I
'11 ,75
11,53
11,50
11,70
11 ,60
1.1,52
TT,7O
tl ,27
t{,69
1"'l ,64

'11 ,75
:l[,75
1'1 ,65
'1L,73
11,68
LL,59
11 ,74
4'1 ,67
11,70
11.,81r
1L ,75
11,90
11 ,90

4.1. t70
LL,75
1.7,55
ri.L,54

L2,02
[t,72
ll ,54
11 ,95
tL,52
,11,64

[L,70
|L,52
4.1 ,61.
Ll. t67

11.,24
14.,52
4.7,47
LL,43
14.,97
4,1.,94
11 ,95
Ll.,76
11,60
11.,75
{1.,94
t2,4.2

L1,90
11 ,90
1.1.,78
Ll ,70
Ll ,72
11,65
71,,79
1'1',52
11,50
11,59
1t ,50
1.1.,51
11 ,68

t1 ,30
11, t6
tt ,00
IL,tB
11,45
a"L,13
L4',20
Ll",46
l.t,27
tt,3{
11,t8
LL,t4
17,20
Li,37

71 ,20
11 ,20
[t,15
LL,3L
{1,69
11,69
11,60
11 ,76
11,35
1,7,75
1,1,,73
1.7,64

11 ,34
11,38
Ll,,48
11 ,36
1t ,33
{1,38
11,33
11,18
11 ,55
Ll",55
1t,45

11,50

10,87
10,74
10,63
L0,4:l
10,60
I0,32
10, 31
{0, 85
L0,72
L0,47
10,65
L0,45
{0, 93
10, ?8

10,84
10,89
10,62
10 ,93
10,96
to, 96
!4,72
l1 ,01t
10, gt
10,99
tL,04
10,63

10,60
10, 82
10,69
t0 ,81
10,75
t0 ,60
10,60
I0,71
Lt,L5
11,33
tt,1.5
LL,26
LL,35

-l-0, 01r

-,L7
-,01| ,t7
- ,27

- ,19

- ,01t

- ,25+ ,08
49

- ,00

-,tl-F ,08
-, ,03

-0, 15

- ,15

- ,13
i- ,03
-- ,01t

- ,06
- ,01t
-l- ,15
+,20+ ,2b+ ,2s
-j-,39

0,77
0,84
0, 97
0,98
1,12
L,3L
1,Lg
0,94
0,65
0,87
0, 99
0,96
0,80
0, 75

0,68
0,60
0,72
0 ,2'3
0, 7'l
0, 56
o ,83
0, 50
0,57
0, 51
o 

'/+90, 7t

1 ,00
0, 88
0, B0
0,86
0,81
0,73
0, 85
0,70
0,22
0,3[
0,42

0,36

5.I

z3hL2tu
23 30

n48
00 07

c0 20

00 36

00 46
0t 06
01 23

0r 40
02 05
02 25

rc27
49 47

{9 53

re Ii
20 UU

20 0B

io z3
,o 31

20 JD

21 0:3

21 08
2L 24

21 37

B raqectre tror{agareJra qBera 6EIIr Bbr6paH rraparrerp

CI: (37+50)-(56+73)
')t

flBJI,fIIOq,],IfiCfi (CPEAHiZMD IIBETOM 3BE3AbI, BI{JIIOqATtrIU\r B C86fl. IIE3ABI{CIZMEIE
zBMepeHra.E B qerr,rpex yq^acrHax cner{Tlla. 3asr4cfiMocrr, Broro rlBera DI cep
or BeJrvqmn (37), (50), (56), (73) rpr{BeAerra Ha {r,rr.4. Moxruo cHaBarr,, qro
uBMeHerIrI.rI r{BeTa sBegAbI o6ycnonner,rbr B ocrroBrro}r noJre6 a]rltrnlyl]u. 6necna
r Sralr,rpax 37 w 73, [pr4are[{ KoJre6arr4.rr rrporr4Bo$aaubr: c yBeJ]LrqeH2err
cBeroBoro troroxa B troJroce 37 rorox n 73 yueuslraercfl, rrr Hao6opor. l\nn
'6o;ree HarJI.EAHoro [peAcTaBJrer{r4rfl aroro npoqecca r{oxrrro [ocrpo\rrb rrocJre-
.AoBareJrbHbrft psl paclpeAeJreHr4fi sHeprulr B crrenrpe uepelrennofi. paso6beM
Becb Al4anasoll uBl{eI.IeHEft l{Bera CI ga rrflTr, npr4Mepuo paBHbrx r{rrrepBaJroB
r{ ycpeArruM B Harr{Aorl []rrepBaJre coorBercrByroqtre Berr{sr,IElr (37), (49),
(50), (56)' (73). IlorprrM, ra(r{M o6paaon, ua6op pactrpeAerrenafi'alreprran,
pacroJromeHr{brx B rrop.EAKe r{sMeEeHr{.E qBera cI (ra6t. lt).

Itan yxe yRaBhIBaJrocE, I4r{crpyl,reuTaJrEHa.rr clrcreMa BBeBArrhrx BeJruqr4rr
otrpeAerrerra rar(I(M o6paaoM, sro6br (37) : (49) : (50) : (56) : (73) : V

n

Aara
BpeMH

MECTHOE (37) (4e) (50) (56) (73) (49 -50) CI



Ta6nuqa 4

YcpeAHeHHLre BeiruqrIHLI
,[nanarorr
IlBiueHeIIuii

CI

0,18 -+.0,{Q
0,40 i- 0,62
0,ti2 -'0,84
0,84 -- 1,06
1,06 -+ 1 ,31

aI[cfi )
Ha0rIoAe-

Hllii (73)(56)(50)(4e)(37)

3
8

t)l.)

1L
J

17,82
11,85
11,95
12,02
,t, cq

11,81
11 ,67
11,titi
Ll ,64
77,59

11 ,59
11 , 6ti
11,69
ll ,71
1l ,76

1{,53
11 ,52
11,35
11 ,28
77,26

11 ,28
11,09
10,77
10,63
70,41

| 0,,,

//,0
//,1

il,,,t

/2.
//.

l/mm ,1llzltm \ fla,rt{rm trtxilbo" f,cnt,n,n;; flt;lrr. ' /[-/7afutu,ma /.gf,tz.

z?h 2/h
,f ,tilzl,, /il02.

0

9 // /f/0 27 J0 // d //ilzytm tam.rdpt Znmrdlo ,{modpo /lfflz

(Drr. 2. Hplrnr,re 6recna DI Cep
n $umtpax 37, 49,50, 56, 73n

'0,d
,/,2

//,2
//, i
//,0
//,1

4,J
/l!
//,8
/Z,Z

@rr. 3. Oqerxr 6flecra rosr-
po,rsroii 3Be3Abr

(Dur, 4. ,fl,uarparrrnra rJBer -Beilrqrua DI Cep
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//,0

/ /,,1

/2,0

fi,0

l/,1

/2,0

rHp
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iY.

(Dur. 5. Pacupegeneul{e sEeprrrfi B ctrenrpe DI Cep

AJrfl aBeBA A0 V. Snar cp;4nee pacrpeAeJleHrte alleprl{r{ B sBeBAax A0 V,
HeTpyArro trepeBecTr4 noJryrreHrrr,re oTlrocl{TeJIbHbre paclpeAeJIeHId.fI E}IeprI{I(
DI Cep s a6conrcrur,re. PeayJrbrarr,r'BbrrrracJrerrlrfi. [peAcraBrrerrbr ]Ia 6rrr. 5.
Suepre:rnuecKafl rur(aJra AaHa B BBeBAHr,rx BeJrr4tru[ax c [poI{SBoJrLHbrNr HyJrL-

[yrlnTo[r, eArzIIbI]\I AJIfl Bcer'o pn4a ua6ruoAeHl4ft. Itpoue rOIo, B flOilyqen-
Er,re paclpeAeJrerrrrfl gHeprrrr4l DI Cep BBeAerrbr rlotrpaBr(r{ Arfl rlcnilIoqeHlr.s BJ]rr.E-

Hrr.fl Me)fiBBeBAHoIo rroI'JIoII{eHIdfl cBera. MO4y,nn pacCTo.fl}ILI.tr trpIIH.sT, rIO

Xononony, B- + 1* 1141. Itpyxrnauu lraHecerrbr ycpeAlreHrrbre B rl-f,rl4 riIE-

repBaJrax BeIITLTIIzHLI (37), (50), (56) u (73), BeprIzI(aJIrHLII{I4 orpeBKaMIl IIo-
HaBarr6r cpeArrenBaAparr4q[bre ourrz6nr,r cpeArrlrx BHaqeHI4fi, BrIBBarrH],re ec*

TecrBeHHbu\{ paB6pocoM BBeBAHr,rx BeJrrrqrrrr Brryrp14 Ita?nAoro rrHTepBaJra.

Cunoruurre HpI4BbIe - paclpeAeJleullfl SIIeprIIrI a6conrotno sepuoro Teila'
nr,r6paunr,re rai ceueficrBa rrJraurtoBcnrzx r(pl{Br,rx ranr{rr o6pasonr, rrro6tr rro-
JIJ rr{TE, Halrilyqruee coBrferqeHrre c Ha6JrIoAerrIrhrMI{ no rpeM Totrltalf ]renpepblB-
.EOIO c[eHTpa, llcI(JIIoqarl yJlbrpa{IdoJIeT, Ifneronaa TeM[eparypa rrepeMeHlloft
Mer{.flercrr B AoBorrr,rro Irrupor1llx [peAeJlax: ot 9500 4o 5000" K. Orx.nouenue
ua6ilrotraeMoro rroroxa B yJrE,Tpa{r{oJrere or rrJraultoBcr(oro, o6yclonleuuoe,
rro-BrrAldMoMy, 6arr,mepoBcnrlM cHaqKoMT trocrerIeurlo yr{erlbrxaercfi c rIoHI{-
xtelrlzelr l{BeroBofi reMtreparyprr. I-Iaz6o;ree urasnoft rel{[eparype coorBer-
CTByeT paglpeAeJleHlae AESpIIII4, B IIpeAeJIax om116o]t He Or1l{qarcqeec.fl OT

rrJraHKoBcItoIo (4III. 5, d) . Paauocrb BeJIIaquu (49-50), anlraroq,afc.fl IIoHaBa-
TeJIeM uHTeIIctrBIIoCrv HB, SaMeTHo KoppeJllzpyeT c I{BeroII sBeBAbI, IIpl4qeM
rrureHcrrBuocrr, Hp yBerr4nr.rBaerc.E c yMerrbrrrerrtr{erl qBeroBofi TeMleparypbr.
Morxno ra1lr{e rronaBarr,, sro rr4H[fl HB ua6nro4aerc.rl r{e roJrr,lto B or'utrtccrtuI,

Ho rr B a6cop6qzz. flpra orcytcrB\4tr- Jrltnrz-ra Hg rlBer (49-50) paBerr

f rlq{o ar. J rfoqf, ar.
(49 - 50) :2,5Ls +;+-- - - t ,r'iq{s a}, J rfoqlo al" '

rAe.Fi - trorox or nepeMelraofr,; Ffo - trorolt or BBeBArI A0 (6ea yqera iluuufi
nouorqeura); gio r,r Oln - Hpr4Br,re peanqurr IroJroc 50 n 49 c yqeroM trpo-
[ycHaHr{fl ofrruntr TeJrecHotra, {unrrpor m ctreKTpaJrbEoft syBcTBtrTerb-
EOCrr[ MyJrbruqeJroqEoro {oronaro4a.
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Brtsucreunu{,geer (49-50) troqrlr He BaBrrcrirr or crrenrpaJrbrroro r(Jracca
BBeBAbr rr paBerr 0-,00 AJrf, BBeBA A0 V u + 0*,04 AJr.E BBeBA K0 V. Ha6.nro-
AeHHbre E{e BerrquHr,r (49-50) rroryr Aocrr{rarb suasenrft f 0-,30. 3ro,
tro-BnAtrMoMy, yxaabrBaer Ha ro, qro Jrr{Hr{ff Hp naoxer ua6lro4amcx r
a6cop6quz.

[taH ylx orMeqaJrocb, 6necn DI Cep uau6onee trocro.f,Herr s uoroce 4g.
Moxno trpeAtroJroxrrrrb, sro rrepeMelrHocrr, rIBera (49-50) o6ycronlreua
Ee cToJlbno uSMeHeHuel\r B ertrccTTrr H6, cxoJrbr(o Hone6anzflMllt ypoBr{fi He-
trpepbrBuoro crrexrpa s eroft o6.nacrn upu trocrosrrHoM uBilyqeEtrtr
s Hs.

_ flpe4craBrrfler r{rrrepec raxx{e cpaBrreHr{e DI Cep c HopMaJrbEbrME BBeaAaMtr.
Cvuraa, xrro rIBer (56-73) DI cep Merree Bcero troABep?r(eu BJrusHnro ouzcclrfi,
MOII{HO trpr4HflTr ero 3a nCXO4nrrft ilapar,rerp trpl{ cpaBrreEtrr[ qBeToB EOpMaJrb-
Ebrx BBeBA rr trepeMeHliofi. fio cpeArrtrr\{ pacflpeAeJreHVflM eHeprurr HopMaJrbrrbrx
BBeBA A0 - K5 V nnacca cBerrrr[ocrl4 6brrra susficrrerr,r r{x rroxagareJrr{
qnera: (37-50)0, (50-56)0, (59-73)0. Brr6rapan BBeBAy c rrBeroM (56-Z8)0,
6nreHrznr H ua6nroAenuouy (56-73)0 4.nr DI Cep, uoryrraeNr raa6rrr:ox qBera
T_ yq4pa6r{o-Jrere .tro {opuyre CEs_so): (37-50)0 - (37-50) ,pu
(56-73) :.(q6-_1p)t. 3asuczr{ocrr, uonyueuurrx zs6brrxoB qBera C'E<rt_uol

-o_r 
r{BeJa (56-73) Arrfl DI Cep rpraBeAerra rla {zr. 6. C yne,nr,rqennrilr

(56-73) ne6r,rrox rIBera yBerusr{Baercfl, rrro o6ycnor.neuo, BoBMo}r(Ho,
yMeHbmer{fieru a6cop6qroHrroro 6atrueponcHoro cHaqHa B crreKrpe uepeueuuoft
rptr troHrrx{enr{rr ee qeeronofi TeMtreparypbr.

__Sauerna.s HoppeJrflrlrrfl ua6nro4aerca Me)fiAy BeilTrquual{u (49-50) !r.
CEpz-tgl- ({ur. 7). tr{urepecno, qro ua6uroH qBera paBerr EyJrro upr (49-50) :

= 
+ 0-,06, vro 6nuano n audseHuro (49-50)o 4na uy,reeofi lrureuczeEocrr

HB, r. e. Ho trepexo4trT n a6cop6qluo B ror MoMeHr, xorAa pactrpeAeJreuue
aneprtrlr R ctrexrpe DI Cep craHoBrdrc.E (HopMaJrbHbrM)), coorBercrByroqtrM
BBeBAaM A5 - F0 V xracca cBerr{Mocru (uepeuenuafi trotraAaer Ha rJraBrryK)
troc Jr eA oB are n rno crr,) .

C4e.naelt Heroropr,re, BaBeAolro upr6nraxtenubre, pacqerrr. Suag uBMeHeHr{E
qneronoft TeMnepaTypr,r z a6co.urornoft serusrrHbr BBeBAbr, troxtrro oqeutrrb
trpeAeJrbr tr4aMeueurrfl ee paA[yca uo {oprr.ry.ne

R 29 5005lg 7; - M,, - 0'',08. (1)

Heua6exrnr,re omrz6xtr 6yAyt o6ycnonrenrr orilr4q[eM rlaryqeuufl BBeBAr,r or
trBryqenu.E a6corrorso sepuoro reJra, AJr.fl noroporo ctrpaBetr.rrtrBa ara Sopuy.ira,
EO B OCrroBlrot{ - rreyBepeHHocTr,Io B paccTo.EHrrrr AO 3Be3Ar,I U BeJIUqIIHe
Melr{sBesArroro ilorJrorqeuu.s. XolouoB Aaer MoAyJIr, paccToflrrrrfl gng DI Cep
c omz6nofi t l*, o6yc.noaneuuofi sflr,rsur{eM trocJrenr{rrx AByx {anropoa.

(D6. 6. Yibrpa(iuoreroBrre EB-
oblTntr qBeTa

@rr. 7. Sasrc[Mocru Me]KAy
yrrrpa(proreroBrrMtr ua6brtnaMn
qBeTa tr tror{aSaTeJIeM EIrTeEcuB-

rocrn ruurr H,j

4[ (Ef-7r) -42 0 42 (qt-J?)
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<Dur. 8. fleperrnerqerne DI CeP
Ea ,ruarpaMMe lg (n/nGD) - lgT,
(uoraaauo BamTprxoBansofi no-

uocoft)

J,J Lg 12

3ra oul,r6na BxoArdr e Sopuyty (1) 4eam4rr: B BerIIquHY Mofr B trapaMerp

29 5001 T, rocltoJlbr(y IIBeroBafi reMtreparypa trepeMeuHoE otrpeAeJlaJracb

tro pacnpeAeJleHulo oHepIIII{, IICtrpaBJIeHHOMy Ba Me}I(BBeBAIIoe trOrJIoq,eHI{e

;;.; i+il.' 5). B p.ryi"tur. o,o;6*Id B arux AByx qre,ax {opr'tyru (1)

B r(aqoft-ro l[epe I(oMIIeHcI{pyIor Apyr Apyla tr paAtryc trepeMeliuotr Mo}ItHo

oqelrr4rb c ros'oorbro ,1o 10%. Ani <Hpat,trxly cocroffErrfr DI Cep (Sur' 5,

a,, 0) totty'ralorcr cJIeAyIoqIre oIIeHKI{ paAuycoB:

fisroo" : 0,8ftg, fioooo' : 3,2Rq'

flplr yamculrannnoft na6lroAanureficx cnopoctlt l4sMeIreHrrff 6lecna DI
Cep anea4a Mo)fier npoftlrra Sror I{HrepRarI paAtrycos ea t ltac, qTo coorBeT-

crByer cr(opocrlr ABu)r{eH}Ifi u3ryqarcrqefi r6aepiuo-crrr or(oJro 400 nulcerc'- -"H; 
Or". g npI,IBeAeHa Auarp;MMa Ig (fi/-Bo) -lg 7", B''rrafi tr, t151'

flepemeq,eurae DI Cep no AI,IarpaMMe c n3MerreHrreM reMtreparypbr tro1aBago

samrpuxonaunoft uouocofi. Macca trepeMeHllofi' otrpeAeJleHluafi- fra CpaBHeEryI

c TeopeTl{rrec1rrMr4 aBoJrr6qrdogHbrMrr Tpe_r(aMr{, HaxoAI{TCfl B Upe4erax 1,2-
7,7 w6.,{nx anesg,rr TaKoft Macc},r uapa6oiluqecKafl cROpOCTb Ha paccToflIIII[

t;i n; fi";" 4OO'ru.ulcew, r. e. Bo nperar Mar(crrMaJrrlroft a1rrBuocrr.r DI Cep

*o*ar: na6rro4ag,cfl ucrerreuue Berq,ecrBa c ee troBepxuocrr{, Haroltnuu,
qTO 3TI,t BI,IBOII,I ilOTYIIEIT6I UPTZ $OPITAII,HOM trPEAtrOJIOE(EI{I4IT O UJIAHKOBCKOM

I{sJlyrreHrrr{ BBesAbr BO BCeX {aaax ee 6recHa.
tu*r, o6paaolr, ocr{oBHbre pe3yJrbrarbr Ha6[roAeHuft caogrtcn H cJleAyro-

rqeMy.- li DI Cep noABep[{eHa 6ucrprru r(oJre6aur{sM 6necxa c ManctlMaJlbrrofi

"roortvnot'O'ili "'yor,rpafrraoneroroft 
(0,37,nwn) a rpacuoft (0,73 nnu)

qaoTfx Ctrel(Tpa, opr*"*'6necr SBeBALI B aTI{x AJIIIEaX Bo'rru ItoJle6ileacg'

s uporusodraai; c yilerlrueHrreM qeeronofi reMtre_parypu ot 9500 Ao 5000" K
o6rqee Hor[qecrBb u3JrysaeMoft arreprrll{ B rra6JrroAaeMoM Ar{afiaaoEe AJItrH

BOJrI{ OCTaeTc.fi IIpr{MepHo trocTo.flIrHblM.
2. flpu ra*crriururroft,1uaro,ofi teuueparype sBeBAbr 9500' K pacrpeAeJle-

III,Ie SHepIuI,I B HetrpepblBHoM cIIeI(Tpe cooTBeTcTByeT IIopMaIIbEbIM SBeSAaM

*ru""u A c a6cop6qroorruron 6anr,lrepbnc1uM cHaqKoM. C troElrg{elrtreM TeMue-

parypbr [o 5000"-K 6anrnreponcHuft cKasoK yMeH],maercfi Ao I{yJIE E pactrpe-

AeneHlre SHeprrrr[ cTaHoBrlTc.fl IIOETII trJI&tIr(oBCKtrrM;-- 
5.- JI";;"'Uu *o*.r rra6JrroAarr,cfl Har( B o*vtccr/rvl, ra* E B a6-c-op6qtrE.

Huanoft querouoft reMtreparype BBeBAbr coorBercrBygr aMI,IcCufl HBr uptr

troBr,rmeEIII{ reMrreparypbr JruHr{fi trepexoAr4r n a6cop6qraro'

4. Cpanneurre c TeopeTr[qecr(uMrr aBoJrroqtrOHHbIMU TpeI(aM[ Ha [I(aIpaMMe

k (n/n-o) _lg T"trpuBoAr,rr n Br,rBoAy, rrro Macca BBeSALI, BepoflrEo' 3aI{JIrc-

qera s upegenax 1,2-7,7 {116,

Moxno cq[Tarb, rrro ucrroJlr,SoBaHlre Sororrterpuuecrtoft cucreMbl' cBo6oA-

EOft OT Bltutt17lfl" SMtrCCuO11IIrIx IIvrr1TIfr., C trpEMeIIeEtreM TSJISBIIBIIoEI{Ofr TexHu-

Htr or(a3blBaercfi BecbMa 3SSSHT6BIIbIM. Coqetanze ero Co cIIeHrpaJIbEbIMtr
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I{CCJTeAOBaHtrfME MO}r{eT AaTr, qeHHbre pesyJrbrarbr npl4 Ha6JrroAeHrrtr cra6brx
aBe3A.

Aarop Bbrpax{aer 6raro4apuocrr, B. B. Ilpoxo$renofi, A. H. A6paMeHfio,
A. H. fla6axory Ba nolroqb B opraHtrBaqzu ua6rrcAeHlrfi, B. E. I{uxonony
E P. E. Iepm6epry aa o6cyxgeHue peayJrr,raroB.

15 gera6pr 1970 r.

Jlnteparypa
1. L S m a k. Astrophys. J., 1964, 139, N 4, 683.
2. A. H. J o y. Astrophys. J., 1.945, 102, 1.68.
3. A. H. J o y. As[rophys. J., 4.949, 110,424.
4. e. C. B p oA c K a s. I{ar. ItpnlrcHoft acrpo{ua. o6c., 7957, 7, 133.
5. II. H. X o a o n o s. [epeilreaur,ie BBeBABI, 1953, 9,757,
6. A. H. A 6 p a M e E R o, JI. @. IlI c r o lr r u, B. B. II p o r o S r, e B a. llar. Itpun-

cnofl actpo(fua. o6c.,1970, 41-42, 388.
7, A. H.A 6paMeErto, B. B. IIpoxoSr,ena. 0neHnpouuaa rexEtrKa, cep.4,

nrrtr. 5, 25, 1968.
8. A. H. A6p aMeEr(o,fL fI.fIetpoa, B.B. fIporoSbeBa.Actpon. IupE.,

1968, N! 491.
9. Publs U. S. Naval Obs., 1961, 17,2 set., pL7.

10. A. A. It o A. B c6. <Sneagrnre aruoc{epu>, 1963, crp. 67.
11. O. I. B. O k e. Astrophys. J,,1,964, 140, 689.
L2. L. A. A I I e r, D. J. F' a u I k n e r, R. H. N o r t o n. Trans. IAU, 7965, 72L, 474.
13. A. A E{yceurc, B. Crp afi rxuc. Erorn. Bznr,Eroccrofi o6c., 1966, J\! 16, 3.
14. Il. H. X o n o tr o B. [c,1p6u. x., 1965, 36, 295,
{5. H e r b i g. Adv. in Astron. and Astrophys.,7962, 1,47.



AnAAEMtrfl. HAYIT CCCP

I{ 3 B ].]'I C T I{ fI I{ P},I1VI C H O 1T A C T P O (p II 3 I,I tIII C }I O IZ O E C E PB A T O P IltIlT

Tou XLVI, 1972 t:.

CIET(TPOOOTOMETPIIIIECTTOE trISYTIEIIIIE
SATMEHHO.TIEPEMEHHbIX CIICTEM. II

T. M. Pa.rxoncnan

Elr.ru uayuerbr crlenrpLr BarMelruo-rlepeMerl{brx crrcreM EM Cep, Z- Vq!, 
" !M [4ot,

ITarr. RS Vul, V 822 Aql,-U Sge tl RX Flei, nonyvenHhTe c Anctrepcnei {5 m36 Almats6rrv-
ar.r $aa Qr,Q0; Otr,25; 04,50 rL0p,75. Onpege.nenLr cfler{rp&rrr,Ebre r{rraccBr, a6co.nrcr:rme
Brr3yaJrbELre DeJrr{qlr}Itr JVI., a raR}r{e cRopocrr'I oceBoro Bpaqerrl4rr r.r clrExpoHllhle cRo-

pocTrr.
Peaymrarrr rrCCJreAoBaIIfifi fior{aBaJrr{, vro t) HorrrnoneHTln IIaBBaEEr,Ix crrCTeM JIeffiaT Ea

r.rrasuoii fiocJreAoBare.rrbuocr[ Ar.rarpaMMbr lepqrunpyrra - Peccera; 2) rroqTrl ArE Bcex
r.rsyrrerrHbrx 3Be3A r{olirro [peArro,rraraTrr crrfixpoHrrocTl oceBolo u op6rTarbfioro Bpa-
rqeuuft.

THE SPECTROPHOTOMETRIC STUDY OF ECLIPSING.VARIABLE SYSTEMS.
II, by 7. M. Rad,kouskaAa.- The spectra of eclipsing-variable systems EM Cep, ZYlil,
IM Mbn, X, Tau,'RS Vu[, V822 Arll, U Sge and RX Her were obtained wilh a dispersion
of 15 and 36 A/mm near the phases0n.00; 0p.25; 0p.50 and 0p.75. Using the specLrograqs
obtained spectral types, absolute visual magnibudes, rotalional and synchronous velo-
cities have been determined.

The results of the study show, thai: t) componentes of lhe systems studied lie on the
main sequence of the H - R diagram; 2) possibly nearly all sLars examined have the
axial-orbital synchron ism.

Parisrue [1] 6rrrz rByseur,r Kol{frorrerrrr{ rrflTrr BarMer{Hblx clacreM: AH Cep,
ClV Cep, o AqI, U Oph u AR Aur. 3;1ecr uenaralorcfl peayJrbrarEr ctrenr-
paJrbHoro r4ccJreAoBaHr4fl erqe I(eBflrI4 SaTMeHHO-trepeMeI{Hbrx BBe3A. B ra6n. 1

co6paEr,r [a]rHbre, xapaHTeprrByloqrre crrcreN{Ll I4 l,rx KoMtroHelrrr,I.
B nepnorr croJr6qe AaIIo TIaBBaHLIe BarMeHI'Io-[epeMeHHofi crrcreMrr (1 

-rJraBrrafl HoN{troHeHTa, 2 - BTopl,rsHafl); Bo BTopoN{ - [epldoA r{sMelrelrEfi

ENI Cep
Z VUL
Z Y"o.lz
INI Monr
IM lVlonr
X, 'Iaui
l, 'Iauz
RS Vulr
RS Vuls
V 822 AqI
U Sger
U Sgez
RX Herr
RX Flerz

0{ 80622r
2,1+54926

l,tg042

3,952952

4,4776635

5,29510
3,3806184

1,778572

7m13
B;6

6,6

4,00

7, G3

7,7
9,92

7 ,75

130e [3]

t,3t [5]

3,42 t3)

0,52 [13]

!r',[ vl

?,,1t rut

2;3 rur

3:3 r'r

f',[ ret
2r',[f; 

t+t

l'* tnt

2,,21; wt

?;3 rur

f,,,6n w

313 r'r

1,,!! w

'rI\ wt

57,3 [7]
55 [e]

175 [101
t35 [Ltl
68 [12]

lln[ t+t

7m0
6,'97

6,5

3,5

6,9

BT IV
B3V
A3 III
B5
BB
B3V
A'4 IV
B5
A2
B8
B9e
cG2
AO
AO

tl, /
6,30

7 ,L0

B*E5

Ta6nuqa 1,



6necHa; rperuft tr qerBeprbrft cro.n6qrr coAep)fiar BBeBAHbre BeiluqfiHbr cucreM
B MoMeHTbr rJIaBHoro BarMeHIlg rt B MorleHT Maxcr{r(yMa 6lecxa ctrcTe}rbr.
B usrou cror6qe trplrBeAeHbr ctrenrpaJrbrrbre r(Jraccbr RoMtroHer{r. ,{auurre
arux cron6qon Baflrr,r wz 121. Illecroft cron6eq coAepmr{r Beilrqrny Lm -paaHocrs 6recxa Hor{troHerrr ctrcreMbl, troryqeHHylo Ir3 perxeHufi Kpr.rBr,rx
6recna vilvrutl ctrer(TpaJrr,Hr,rx na6nro4euuft. B ceAbruoM rr BocbMoM ctor6qax
[pI{BeAeHEr paAtryobl trr Maccbr, Bbrpa}r{eHHr,re B eArrr{r{qax paAtryca r{ rraccbr
Co.nnqa. B gerarou cro.n6qe Aar{br troJryaMurrrryAr,r npueoft ryveroft cxopocrr{.

Ha6rro4enna BbrtroJrEelrbr Ha gu{paHqraonnou cner(rporpaSe 7220-un
pe$nexropa Hpuncnofi acrpo$razuecHoft o6cepnaropnra. Ta6.n. 2 eogepxrur
AaHHr,re o noryqeHHrrrx ctreHTporpaMMax.

lxM Cep

Aara

26-27.YI 1967 r.
15-,16.VII

25-26. V I I
31.VII-r.VIrI
2-3.VIrr
3-4.VIrr
28-29.VIII 1968 r.
1-2.X

9-{0.VII 1967 i..
1B-19.VII
T]-9.VIII
9-10.VIII

10-11.VIII

2h35m
135
125
420
250
330
435
145
,t

2h41rm
I
250
2
150
I

0q18
0,70
0,75
0 ,00
0,50
0,00
0,20
0, 50
0,50

2h46m
Z
240
210
2
I

305
24s
{10

th50m
Lt5
I
330
L

0q08
0,92
0, {3
0,70
0,20
0,25
0 ,36
0, t0
0,t2
0,50

-l Ar.rur-
lcnn, 

A/.rrm

36
Crl

15
15
15
1.5

36
36
36
t5
t5
4,5

L5
36
36

[2-13.V 1967 r.
1,4-15.y
17-18.y
7-8.VI
B*9. Vr

26-27.y1
9-10,VII

t5-16.Vr r
17-18.VIII1968r.

36
36
36
Jtl
36
J()
36

JO
36

V822 Aql

#':"1;:*l -",,

0p96
0,c5
0,73
0,94

0, t8

17-18.VII 1968 r.
25-26. V I I

29-30.VIII
1r-5.IX

10-t1.rx

1-2.X

36
JO

36
15
Jt)
Jo
36
36
Jo
rlu

o?oo
0 ,00
0 ,01
0,25
0,50

0,75

0,7lt

40
110
L
120
1" {0

RS Vul

36



Bpenra na6rro4euIafi nu6upanocb rantr{r{ o6paaou, sro6br BaxBartrrrb MoMeH-
TbI BarMeHufi n lroueurlr gJroHrar1l{fi. HaH rrpaBfiJro, ctreKTpbr 6r,ur uoryueur,r
n6rzsa Saa 0e,00; Ae,25;0e,50; 0e,75 z crexrpaJrbHofi o6nacrlr II3700-
4900 A. ,[nr {ororpa$rpoaaulrfl lrctroJrbaoBarracb aMyJrr,crr.f, ruuoa OAO,

. IIaO, {03aO Kodak, ZU-z ORWO ri rrrreuna A500 Ragaucxoro Ba-
rloAa.

Cuerrporp aunar,r 6r,rnra npoxanu6poB aHbr npu troMotrIrr cryleuqaroro ocJra-
6urels, ua .ra6oparoprroM crrenrporpaSe IzICfI-51. Sanucr crrerrporpaMr{
trpoBoAtrJIacr, Ha Mlrl{po{otouerpe B trpflMblx ltureucl{BHocrsx [15] c yBeJrrr-
qeHI4eM s 50 urra 25 paa. ,[ansuefimar o6pa6orxa ctrexrporpaMM trpoBoAr{Jracb
o6r,rqnr,rlr cuoco6olr.

IM Moll

28-29.XI 1967 r.
22-23.XIt
t-2.11 1968 r.

3-4.I I
5-6. r I
4,-2.X

26-27.X

4-5.XI

2h
130

30
225
J
130
2
,t t5

35
t20

15
36
15
4.5

15
36
t5
15
36
t5

0p,24
0,25
0,74
0,76
0,26
0,00
0,90
0,85
0,90
0,50

13m
8
4
4

10
tfJ
L7
,L5

t0
10
L2
L7

B
5
8

10
7
4
7
7
4
2
2

0p75
o izs
0,25
0,25
0 ,25
0 ,00
0,00
0 ,00
0 ,00
0,oo
0,00
0,00
0, 75
0,75
0, 75
0,75
0,5
0,5
0,5
0,5
0,5
0,5
0,5

4-5.X 7967 r.

14-15.X

B-9.IV 1968 r.
1-2.IX

4-5.rX

Lt-t2.IX

15
15

Ta6nuqa 2 (oHouuauue)

Ta6ruqa 2

rara 
l,.nr" l.#lrix;,i 

*"*

t8-19.IV 1967 r.
21.-22.Iy
27-28.ry
4-5.y
6-7.y
9-10.VII

18-{9.Vr I
2-3.VIII

'1,-2.Y11968 n.
8_9. VII

1,6-t7.yIr
14-t5.VIrI
15_16.VIII
17-18.VrrI
18-19_VIIr
2-3.Xr
3-4.Xr

2}l^40m
320
J
2 4.5

r05
2 1,0

245

0p80
o:24
0,4,2
0, {6
0,45
0,93
0,25
0,48

3h
1 30m
J
I
2
I,
I
1,

0p25
0 ;00
0 ,55
0,7lt
0,25
0,55
0, 00
0, 75
0,25

15
45
15
I'
DO

36
15
15

15
15

15
36
4,5

36
36
36
4,5

36
36

,n

I '-lau



flpz uayuenl{Id clexTpoB no},rlroneHT B ar}reHHo-rreper\reHHblx cl{cren'I cTaBI4-

JItrcb ranr{e BaAasr4: t) oroxrqecrBJreHl{e cnenrpaJlb}rr,rx nuuuft u otrpeAeJrel{rre
'Ex 

3KBEBailenTHr,rx ur{pr{rr; 2) oupeqeneHlle crrexTpaJIr,Horo HJIacca u a6co.nrot-
Eofi BuayaJrbuoft Beruqrarlbr rror{rouenr (raHr,ru o6pasolr, onpeAeJleHrde r{ecra
BBeBAr,r Ha ArrarpaMue fepqrunpyura - Peccena); 3) oupe4eJleHtre {uauue-
cHEx xapanrepl{crl4n antoc{ep BBeBA; 4) nuncueuue cyq,ecrBoBaHu.s clnHxpo-
EUSMa B r{CCJIeAyeN{LIX SBeBAaX.

Itax yme ynaar,rBaJlocb, cnel{TporpaMMll 6rt,nz uo.tyseHbl B paaurre Saau
SATMEHI'I,fl, trOsTOMY OTO?ITIECTBJIEHUE CNEHTPOB NPOBOAI{JIOCb HEBABI{CUN{O I{A

namgofi clenrporpaMMe c IIeJIbro o6napyxurb lrlrrurr o6er,rx HoMtroHeHr'
Oroxt4ecrnaelrr{ble cfier(TpaJrbrrlre Jrr,r]Ir{Id ra lrx rra6nroAeHHrle aKBt[BaJIeIITHLIe
mupuHLr Wx p,aubr e ra6[. 3. Ilpzueu ecnm Wy ;rmr,ufr. rle pa3flrlqarorcfl B

paBHbre Saar,r, To [pr{BoAI{Tc.rI Ltx cpeAH.rIfl BeJlrrqr{Ha.

flna ncex ctrrcretr{, r(pot\.Ie RX Her, no.rryrlelrbl Wl roJrbl{o 4la 6o;ree flpltoft
KOMIIOHEIITEI.

tr4cuorr,ayn noryqeHHr,re gHBr,rBaJreHTHr,re ur{pl{rrbr JrI{HrIfi tr.ilrn ux orHollre-
l;zrr vt BaBucrrMocrw W 1 or crrenrpaJrE,rrbrx r{JlaccoB cor.rlacHo [16J, ,rrtr onpeAe-
JIUJII{ Ctre(TpaJILIIbIe HJIaCCbI I(Ol[trOHeHT.

A6corrornrre Br{ByaJrbHLre Befir.rql4ust My ItoN{IroIIeHT onpeAeJleHbr c Ilo-
rlroqrro gaBl{cul{ocrefi oxeueanerrrr-rbrx rnl{pr{H BoAopoAHbIx lrrrufrft \r[rr4 ux
coqeranuft or a6conrorHrJx Berl4qtr{u, BB.srI;rx uz 1771.

Itax 6y4er tronaaauo HI{}ne, B cncre}rax EM Cep, VB22 Aql lt U Sge
ctrenTp rnasuofi Holrtrouer-rt'r rle r{cnaffielr BJTITflHI{eM nropuunoft. ,(ln arux
KoMrror{eHr, r{cnoJrbsyfl MeroIIuHy n sopuy;rtr, qro trl s [18] , rlo]r{Ho olpeAeJrrdrb
cJreAyroqrre xapar(reprrcruHu aruoc{ep.

{. SrexrpoHrrafl rrJrorHocrs lg n"(m) stt'tucJreHa rro HoNIepy m rrocilep;oeri
na6rro4euuoft 6a.rr,nreposcHofi Jltt:r.ulr ({opuy.na }Iurlllca - Ter.nepa). Ar"
onpeAeJreHl{.fl BeruquHbr m 6tttu Eocrpoel'IEr aaBlrcpIrlocT:,,l t' - qentpanr,noft
rry6ranr,r Jtturnvrvt or HoMepa iltrrt r\r.

Itpone roro, +opn{yna Vnao;nsAa, cBflBllBaroq,afl W 7, t1,e rr qucJro aro}IoB
BOAOpOAa Ha BrOpOr\[ AHeprerurrecHOrr ypOtsHe N orH , Tar(Hie AaJra BoSNro]HIIOCrr,
uaftrn nenuuuny lg rur.

2. Hwcna arolroB BoAopoAa lg N orH n atnrocSepe BBeBI IIa Bropol{ oHepre-
rr{qecxor{ ypoBHe ruag I cu2 So'roc{epu 6rr"nu oupe4eJIeI{LI A.rIg xaxAoft lrverr,u
BoAopoAa, I{ rocrpoeHbr BaBr{cI{NIocru Ig NorH or lgl (r[ur. 1) (l cu{]tl
ocqran",raropon). 7Ia arr{x HIrIrBbIx noryqeHr,r [peAeJIbIIbIe BHaqeHr{fl lg NorB,
KOTOpr,re ll 6r,rru ucuoJrr,SoBaI{bI AJrfl orlpeAeJIeHrrx areHrporrlroft TIJTOT-

IIOCTI,I.

flonyueurlrre uo Soprry;re yHBolLAa BHaqeHIlfl lg zz. ucnpaBJleHbr Ba [epe-
r{aJIox{e}rrre Bblcllrrdx qJreHoB 6arr,lreponcxux .runufi rL Ba BJrrrflHlae aJreHTpouoB
couacso [19].

3. rlzcra arorroB FIeI lg NH s cocroflrlr{.Ex 2r P u 23 P sr,r'rucJreHlr tro

dropuyre, Koropaf r{ctroJlr,BoBaJracb AJIfl BoAopoAa, a rpaSuHu BaBrrcl{MocrrI
lg N2'pH w lg N2"pH or cI{rI ocqrrrlJrflropoo 1g I ({ur. 2) AarII{ BoaMo?r{Hocrr,
OnpeAeJII{Tb trpeAeJILHbIe SIIaqellI{fl 3TI{X BeJIUqI4H.

Llro6u cyAurr o cr{Hxpo}rHocrrr Bpaq,enufi r aatneHul;rx cr{creNlax, ueo6xo4ra-
ilIO SHaTL CHOpOCTL OCeBOTO Bpa[q,eHl{.tr SBeBALLoces tr{ CI{HxpOHIIym CHOpOCTI,

Ucrrrrxp.

,{;ra oupegeJreutrfi cnopocrefi oceBoro BparqeHl{.a u sin z 6r,rnu ucnorsao-
Baur,r rorryrnzpr{Hrrr nunuft },1, 3820, 4009, 4026, 4744, 4388, 44ll FJe I
u l, 4481 Mg II lr ro.ryueun cpeAHlre BHaTIeHI{fl usinl. Ouru6na orAeJIb-
HoIo olpeAeJrerrl{fl ne 6o.rr,rue '-l- 20 nalcerc. Ec.rru AJIfl oI,ICTeMLI IIsBecTI{a
HaHJJOHHOCTT, Op6[Tbr i (upe4uO;raraeTcfl, qTo SRBaToprraJrbHafl trJroc-
nocrr, 38eaAr,I E op6rrraJrbuaff trJrocxocTr cr{cretlbl coouagaror), To ?, sin i uolx-
HO I{CnpaBr{Tr, 3a BJII{flErre arofi BerUqI4HbI U OKOHqareJrr,Eo troJlyquTb
?o"ns.

Cuu.xpouuar cxopocrb uo,.,,xp orIpeAeJIeI{a rlo Sop,r,ryne ocunxp : ZnRlT,
paAr{yclr BBeBA rr trep}roABr BarMeHr.s crrcTelf BBfiTBT uz ra6t. L.
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@ur. L Oupe[efleulre BeJIRqRET'I- lg NorH

-z Lgf

(Drr. 2. Onpegeneuue BerErIrEbI lg lVIl---
grx ypou"ur i"frrpunrroro tewrs 2rP n 23P

o6cyxrgaerrrue BAecB BaTMeHrro-trepeMeHrrbre cr{crelvlbl MO}nHO paS6urb Ha

rpu rpytrtrbr: 1) o6e HoMuoHeHrr,r 6luaxr ro ctrer(rpaJl!-I{9yy xJlaccy' rr Ha

ctrel(rporpaMMax BrrA;; ctrerrp o6erax noMtroHeHr (RX Her); ?l :l':::l
r(oMtrorleHTa EMeeT coerarpuourrrft xracc B, o ntopuqnofi HOltuoIIeHTe JIIIoO

;;;; "; ;ru".rro (EM |ep, VB22 A,ql), nu6o oua rrMeer uoa4uuft crer(rpaJIr'-

"rt *"u"" (u sge).'3) Inasuas HOmoorenra IrIMeer HJIaCC B, a ntoplrsHafl -
6onee noaglluft 

"B'rrJrrr paHHr{ft A-xnacc, Ha CtreKrpolpaMMax B MaKctrMyl\{e

6necra cucTeMbr ou uponnnaer ce6.s B BtrAe acllMrre,rp_uu BoAOpoAHld)r^JI_fl_IIT.E

n nu:rnft reJrtrfi ryraeuofi r(oMuogeHrbr (ZYaI, IM Mon, l, Tau, RS Vul)'
Paccuor:pulr orgeJlbrlo Ha?fiAylo ctrcreMy.
EM a"t'Ha acbx ctre*rporpaMMax BrrAeIr ctre*rp Jltrmr' flpr(ofi Hontuo-

HeHTbr, ruizssrrft gla panneft B-areagr,r. Bopopoquue JIuHurr cfiMMerpfiqHbr I1t

uMeror mtrpo*rre ,,prrin. trIunuu reJrrl, rrrtrpo*I4e rr pa'Mbrrbre. flpucyrcteyrcr
trfrr.ifrfr. gJreMeHToB o II r Ne II. Ha6,nrogaetc.E Me)I(3Be3AHaf IIOJIOCa

t" 4430, c roropoft 6leugupyrotca JIr{Hr{tr O II, a rafiEte Me'fiBBeaAHaE

lrvrn:an. I3933 Ca II (K).
B ra6u. 3 upr,roe4eur,r cpe[rrr4e SHarreHr/rf aKBIIBaJIeETHbIX IXI{pEH, TaN

fiar( ux r{BMerreHrrfi or fraarr x 6aae ue o6uapy6euo. cueAyer orMertr{rb, qro

171 troJrocbr )'4430, up4nognnaar n ra6nsqe, BS3MOX1HO, saBbrrrrega Ba cqer

BHnaAa lrnF-vtrfr. O II.
crerrpanrnrrfi nnacc EM Cep oilpeAeneH rro aJleMeHrau He I, O II, Si II,

Si IV. Pacxom4eutre cocraBJlnno 0,{-0,2 uo4n'racca'
[prro4r, ooryrarrrure rraMr{ xapanTepracrrrr(I1t sBeBAu EM Cep:

Sp Bl',4' lg n u 
(HB, H, H$ 4'4,25

Mv -4,70 lg 1/ozI1 16'08

u sirt i, nulcen 190 lg lfr,rfl 14,38

lg n"(m) L4,06 lg Nr"rH 1'4,68

Cznxponuag cHopocrr, ?)curlxp \Jtfl arofi SBeBAbI He 6bula otrpeAeJrerra' Tar(

I(aH HerrBBecTeIr paAtryc.
Z \al. Bo scex Saaax BIIAeE cnenrp apHoft r(oMfloEeHrbr' Bo4opo4nue

JrfrLrutufr. Jrrrtvtfr He I acururtaerptru ue o6uapyxr4Baror. flpucyrctnyer r{ecr(oJlb-

xo JIuEEft Si II. CneHtpanlurrft HJIacc sBeBAbI otrpeAeJleu tro nI{EusI\I He I'
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flonyueurr cJreAyroqfie BeJrr{qrrrrbr, xapaxreprrayroqne BBeBAy:

Sp
MV

Sp Btt
Mv -2,1t

Sp B'4,5
Mv 1,90

a sin i, nuwf cen 135
?crrr*p' nufcen 124

u sini, xuf cen L02
ucantxp, atalcen 77

asir,i, frttlcefr 86
ucu'xp, fr,lfilceh 46

B2r5 osirri, nulcen 92

-Lr9 u"ru*n, nulcen 97

IM Mon. rtan ur4uo r{B ra6Jr. 1, $oroanenrpuqecnue Ha6rroAeHuff Aaror
pasHocTB 6necHa KOMtrOEeHT L,m':1,31 . 3ro rouoprr o roM, qro r{a cleftTpo-
rpaMtfax,.troilyqeHnblx B aJro]Iraql{rf, ]roryr 6r,rrr, o6napy]fleHbl crre6TpaJrbgble
Jrr{Hrru o6eux KoMtrouer{T.

__IIa gnyx crre*rporpaMMax B Saae 0e,25 HoHryp'r rru*t'tt BoAopoAa Hs
ll-H- uueroT acuMMeTptrrlo, Ira o4nofi rr3 ctreKrporpaMr{ acuMNrerpllqHa ran]He
)"4471 He I. Bepoarno, aro cJreAcrBr{e Harro}Re}rr4fl ctrenrpa Broprrquoft
I(OMIIOHEHTBI.

flocxonrny aItBtrBaJreHTHbre mrdpr4lrr,r .nranrafi B paaHr,re Saarr or:nnuarorc.rr
Apyr or Apyra B rrpeAeJrax ourr460H r{x otrpeAeJreHr{fl, B ra6r. 3 trpr4BeAer{br
I4X CpeArrr4e SHaqeHr{fl.

Cuexrpansurrft rracc o[peAeJreH rro rut]rr4.trNr He I r ],"4267 CII, corJracrre
xopolnee. HT4}xe npr.rBoArznr BeJrr{q}rHr,r, flofiyqeHHr,re rraMtr AJrfl IM Mon.

Sp B3
Mv -1 ,08

?r, Tau. Cpanuenrae ctrer(TpoB, [oryrreHHr{x B paaHbre $asr,r, ilonaabrBaer,
sro oKBraBaJreHTrrbre rrrr4pr4Hbr BoAopoAHErx tturtuft u nuvuft He I c {aaoft ue
MeHflrorcfl. Acznrtrerpufl BoAopoAHr,rx runrafi ue na6lro4aercs. Ha rrec1oJlbr(r{x
CtreKTpolpaMN{ax B MOMeHTLI aJIOHIaUIIII MoiItHo IlpeAtroJlaraTr, IIpIlcyTCTBI4e
),"4481 Mg II nropuyuoft KoMtroEeHrbr.

Sftszeanenruarr rtrtrprltra rrurrwv ],3933 Ca II K B r{oMeHr rJraBrroro BarMe-
Hr{fi yBeruqtrBaerc.rr tro cpaBHerrrrro c Apyr[ura Saaaura 6onr,rue uer,r n 1,5 paaa.
Braquuo, or{a npurraAJre}r{rrr nropnuuofi noMtroHenre. B ra6;1. 3 upune4enrr
coorBercrBeHHo ABa Buaqer.rrd.E W7 lt4qum 1,3933 Ca II K.

finn 1," Tau uonyver{br cJreAyroqrre xaparreplrcrr4nff:

RS Vul. Bo scex fraaax na6nro4ancr ctre(rp roJrr,Ho apHofi nolrloueHTr,r:
cr{Jrblrrle ilvrrewvr BoAopoAa rz nefirpa;rrsHoro reJrrrfi, a ran}He HecxoJrbno twumfr.
Apyrux aJre['reuToB. Paauocrr 6necHa r{oMflorre]rr A,m : 3,42 ronopur o roM,
qro BHe Barlreur{.a ctrenTp aropravnofi KoM[oHeHTbr rre AoJr]Herr 6rr:rr, nu4eu.
3xerrsareurrla.rl rlrupurla JTIzHITI{ I 3933 Ca II K B r(oMeHT rJraBHoro ]ur{HuMyr\{a
xax 6y4ro yBeruquBaeTcfl, rro yBepeHr{o cHa3arb aroro HeJrF,B.f,, TaK KaK
HaqecrBo ctrertTporpaMM r.reAocTaroqrro xoporrree. flonyuenr,r cJreAyrorqr{e
BeJrtrqlrHbr, xapanTepr,rayroq,rde uraBHyro Hoil{trorreuTy RS Vul:

y 822 Aql. Era cr{crerra HeAocraroqHo xopomor{Byqeua. CosceM rreAaBHo
[11] 6rr.uo ycrarroBJrerro, qro rreprroA BarMeHrr.E B crrcreMe paBeH 5d,29510,
a me 2tl,B, fiaH cqr{TaJrocb pauee. Hu ua o4uofi r{B ctrefiTporpaMM rre o6uapyxe-
Eo I{antrx-Jrz6o npaananoB ctrenrpa BTopltquoft xouuouenrrr.

Bo4opo4urre JIrrEr{u fi IrvrHfiu He I cunr,ubre rr cr{MMeTprrrHbre r{ rle Mer{flror-
ca c Sasofi. flplrcyrcrByer rrelr{BBeaAHafl rroJroca ?"4430 u },3933 Ca II K,
Horopafl, rro-Br{Al[Mor\{y, cocToldr r{B Me}HBBeaguofi HounoHeHTbr E noMtroHeHTrr
YB22 Aqt.

Cuenr:pa,nr,nnrfi Hnacc rro rrrrrrr{rr )."4481 Mg II cocraerser BB, r. e. 6oree
uoaguufi, qeil{ tro IIe I.
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Tan xax cuel(Tp rrasuoft noMtroueHTr,r rre l{cxa}fiel{
JrocB BoSMOlr(HbrM orrpeAeJrr4Tb HeRoropr,Ie $raauvecxue
uocSepu BBeaAbr y 822 Aql. Onlr npl{BeAer{rJ Hr{xre.

Sp

Mv
u sirti, n.u,lcer;

lE n (m\

Sp Bti,5
Mv -0,30
u siti, nttf cex :123

,crrnxp,x.u,fcen 76

85 lgn., (I-Is, H", H6)

-1 ,45 lg NozII

181 lg Nr,ril
13,76 lg Nr"nH

lg n"(tn)
Ig rz" (Hg, I{y, Hs)

1g Nottl
lg Nr,ntl
lg tVr".I1

BTOpUrrHOfi, TO OI(a3a-
xapanTepr{cTr{Htr aT-

4.4,76

16,39

74,tt5

L4,32

13,81

L4,{O
'16,39

L4,45

[4,12

U Sge. Ha6aro4ancn cnexrp roJrbno .flpnoft Hor{trorreHrr,r. Snsusanelrr}Ir,re
rrrrrpr{Hr,r Bo[opoArrbrx iltu]c.ufr., olpeAeJreHHbre rraMtrr, HaH 6yATo paSJltrqaloTc.fl
B paaHr,rx fraaax, Ho B ra6Jr. 3 ur,r nprznoArrl{ cpeAlrl{e BHaqeurl.tr I/1, r&n n&K
TpyAr{o cRaSarb qTo-rr46o o xapaKTepe ee r{SMeHenua. c"negyer orMerr{Tb
ranEre, qro Jrr{Hr{fl },4388 Ife I raueer sHBtrBaJreHrHyIo mr{pl{Iry 6onrrue, uelr
B }ropMaJrr,Hr,rx BBeaAax. SHsLrsarer.rrHa.E Irrr{prrHa }'4481 Mg II oHaaanacs
Taxlr{e Br-raqlrreJrr,Ho 6onsurefi, qel,r creAoBaJro 6bI o}nr{AaTr, AJIfl crrenTpaJrr,Horo
riJracca, otrpeAeJrerrHoro tro Jrl4Hr{.fl}r IJe I (llruzfl },4388 AJr.fl otrpeAeJreHl{fl
ctreH?paJrr,Horo r(Jracca He r{cfroJrbsona;racr,). Hume Mbr npr4BoAI{M HeKoToplre
xapaHTepI{cTIuIK[ uraBHoft r{oMrro]rerrrbr U Sge, troJryqeHHbre Ha ocHoBaHrrl4
il3yqeHHbrx cleHTporpaML{:

RX [Ier. B noueuru,r aJrourarluft Ea6rloAarorcfl clrenrpr,r o6eax KoMtrorleur.
Bo4opo4nue rmfirrrt AByx KoIr[uoHeIIr rrepeHaJraralorc.a B HpEIJIr,ax lt r{Meror
flpno Bbrpalr(eHHlle tiApa y sileHoB 6a,nr,ueponcHofi cepul{ [pIIMepHo Ao
H9. Ftpoue BoAopoAI.IbIx .uuuufi, ilplacyrcrByror JII,ITIT{r4 ?'"448L Mg II ra },3933
Ca II K B BrzAe AByx noJIIIocrbIo paBAeJreHHLIx Kor[rIoHeHT,

flpeguonaraa, qro ctrefiTpaJrblrhre r(Jraccbl o6eux Ho1\{rIoHeHT crrcreMbr
RX Ifer oAr{rranoBbr, r{ rrcrroJrrayfl oruorrreHrre Ha6rroAeHHblx ar(Br{BaJreI{rHbIx
rxrrpr{H }v44\l Mg II, xax u s [1], 6rr,na orpe4erreHa paal{ocr6 6,necHa r(o}Iuo-
Irerrr, r{oropafl onaaaJracr panrrofi Lm : 0,26. I4cuorlr,By.E MeroA IIIafiua -flerpu, Har( r{ n [1], oupeAeJreHr{ cpeAr'rr{e r{crrrrrrrble DHBIaBaJIeI{THrIe IxuprtBLI
tnruuit ?"4481 u 13933, Horopbre 6r,rnu ucuo,nbsoBarrbrAJrflHaxoll{Aelrl{fl ctrenr-
paJIF,HbIX HJIaCCOB KON{IIOIIOHT.

A6conrorurre BrrByaJrbHble Be.rruquHw Mv AByx BBeBA cl4creMbr RX Her
orrpeAeJreur,I rar(IrN{ }rie crroco6oM, rtan 0To AeJlaJrocr s [11.

B rarore trolyqeull cJleAyrolqrre peByJIbrarLI:

Spr,r 89,5; A0,5
Mvr,, f0,8; -l-1,0

ul sirt i, xnf cen B0

uz sin i, x,m,f cen 80

u, orn*n, n,u,lcen 68

Dzcurtxp, bnllcerc 57

IzIe cHaaauuoro flcuo, qro rorrr,Ho AJrfl rJraBHbrx noNrtrolleHT cr{crel\{ EM Cep,
VB22 Aql u U Sge Mo)nuo Aotrycrr.rrr, sro anBrdBaileurrrbre Irrr4pr{I{br troilyqeHbl
B (qI4CTOM BrrAe)), T. e. He IICRaE{e}Ibr HaJrO?{eHI4eM cller(Tpa BTop[qHoft r(oMfio-
IIEHTI,I.

r{ro Hacaercfl ocraJrr,Irblx ctrrcreM, To, KaK yE(e orMerla,rroct,Wxflpltofi RoM-
rror{euTr,r orflroqeHbr s xaxoft-To cretreur[ BJrtr{flrrr{er{ ctrenTpa BTopuqEofi. ECJTU

cleKTpaJlbHbre HJIaccbl Itor{[oHerlT cl4cTer{bl oTruqaroTc.fl Jrrrlub rra HecRoJIbKo
rroAxJraccoB, HarrprdMep, n IM NIon, r'o, rpy6o roBopfl, r{x Itpr{B},Ie paclpeAeJle-
rrrr.E sHeprrrm pacrroJlolxeHr,I Apyr oTlrocr{reJlbl{o Apyra Tar(r{M o6paaorrt, uto
HelrpepbrBHr,Ifi cller{Tp ntopn.rnofi Hor\{[o]rer-rrr{ Mo}r{er roJrr,Ho BaHr{}I{arb

4,7



BeJIFI[Hy aHBEBaJIeHTIIOfi nl[IpuHbl JILIHIaLI rJraBHofi r(oMtrorreHTDr. Ectr gtx
otrpe[eJleHrlfl cneKTpaJrbHoro KJracca ucrroJrbsoBaTb oTHoltreffr{e ar{Br[BaJreHT-
HLrx ilfipl4rr lfruufr, To BJrI{fHr{e nropuuuofi Ho]r{troHeHTbr 6yget cyqecrBeHHo
yMeH},IIIeHO.

B cracreltax Z Y:ul, l, Tau, RS Vul Rroprasua.E r(oMrroueura uueer 6onee
uoaguuft cfiel(TpaJrbHr,rfi Hnacc, qeM rJraBHafl, I{ pactrpeAeJreHl{fi ar{eprrrlr B
TaHtrX SBeSAaX Br{aqr{TeJrbHO OTrl{qaroTcf ApyI oT Apyra, troEToMy ucHa]I{eHlre
aI(BuBaJIeHTnofi mupunbr JIurII4fl B crreHrpe rlasrrofi HoMrroHerlTbr BaBEcrrr or
AJIUIIbI BOJII{bI.

0r:o rnmr, rpy6oe fiasecrBeHHoe paccylnAeHrre, I Borrpoc rpe6yer orAeJrb-
HOIO tr3yqeHilfl.

Boauoxruo, qro B rlayqaeMlrx Harvrl{ cracreMax Ircrta)fieame Wx rJraBrrofi
noMtronerrrtr nropruuofi He trpeBbrrrraer, eoo6qe, oruu6nv oupeAeJreutrfl aaBr4-
BaJIeHTELIX maptrH, Teu ue MeHee r{crroJrb3oBar.rue raKtr{x 721 Mo}fieT BHecrE
TaI(xe HaXyIo-To EeonpeAeJIeHHocTL B Apyllde xapaHrepI4CrIIKI{ SBeBAbI,
Hatrpl{Mep B ctrer(TpaJr},Hbre r{Jraccr,r ra a6corroTHbre BrlsyaJrbHbre BeJrrrqr4Hbr.

trlhre.s cuexrparr,unrfi KJracc z a6conroruyro BrrayaJrbHyro BeJrtrqflEy, rrbr
EaHecJrtr IlCCJreAyeMbre BaTrlreHHo-trepeMeHHbre sBesAbr Ha Ar{arpaMMy ctreHrp -a6conroruas Beruqrna ({zr. 3). Ha $rr. 3 xrupuaa ilfrrfl.fl. trpeAcraBJrser
co6ofr. JrtrHuro HyJreBoro BoBpacra corJracHo [17], rormafl rwrr:,vff. o6ognasaer
rpaEI{IIy rJlaBr{ofi trocJleAoBaTeJrr,HocTrd 3Be3A. TOSHaITU O6Oasa.regrr KoMtro-
rrenrbr BarMeHELrx c[cre]r, r[Byrreuubre BAecE,, Kpecrr{r{a]uu - r [1].71s Sur. 3
BtrArro, qro Bce BarMeHHbIe BIleBAbr Jle)fiar na ruanuofi trocJlegoBareJrr,EocTrr.

IIp, paccMorperrurt troryqeEHbrx EaMr{ BeJrr{qr{E aJrer(TporrHbrx unorsocrei.r
aruocSep areeg EM Cep, V822 Aql z U Sge o6paqaer sa ce6s. ButrMarrrre
Saxr, vro BeJrrrqurrbr ln n, oupe4eJreEubre uo Sopuyre Vuao.nr4a, HecnoJrr,rro
6orr,ue tro cpaBr{euuro c lg n"(m).3ro paanraurde, BeponrHo, r\,rox(Ho o6ss.c-
HuTb reM, qro oHu xapal(Tepr,raylor paaHr,re cJrol{ aruocdteprr BBeBALT.

flo szcraM aroMoB BoAopoAa Ig NorH Ha BropoM aHeprerr4qecxoM ypoBHe
tr rentrrr lg N2,pH m lg N2"pH Ha ypoBHflx 2LP u 23P uoxtuo s xattoft-ro
cretreuu cyAurr, o coAeplr{aurrrr BoAopoAa r{ reJrr4s n arlroc{epe sneagr,r. Ectu
CpaBHI{TL OTU BeJIIIStr{HbI C TeMI{ }I{e AJI.fl HOp}IaJILHLIX 3BeBA, TO MO}I{EO CHaBaTL,

qTo oHu rraxoAflTcfi B oAr{r{aHoBbrx
npeAeJrax.

Cparueurae lg n"(m) u lg n" (HB,
Hr, Ho) c aJreKrpoHHbrMI4 trJrorlro-
CT.EL\I HOpMaJILHLIX SBeBA TeX Xie
ctreHrpaJrr,Hbrx HJraccoB trofi aSbrBaeT,
qTo or{II TaKr{e ffie, KaH y Hop-
MailrrHbrx 38e3A.

flepeftgeu retrepr n o6cyxr4eunrc
cI{HXpOHr{BMa B UByqerrHr,rx cl{cTe-
nrax. ,{rn ygo6crna co6epeu s ra6r.
4 4aHur,re o uocen frucsuxp Anfl BBeBA.
flepnne Asa cror6qa ra6.r. 4 o6rnc-
HeHr4E ue rpe6yror. B rperr,eu cton6-
r{e sarrucaEa B3.srafl r43 [pyrux pa-
6or selzszHa sin d, onpe4enaroqafl
Har{JroHr{ocrr, op6utr,t s aatMeHuofi
crlcrer{e. B uerneprou cron6qe gaur,r
?roceB, I,Ictrp aBJreHHbIe Ba i. CneAyIo-
qufi cro.ir6erl AJrfi cpaBHeHIrfi coAep-
?I{trrT ?)6sgs rro olpeAeJreHtrfM Apyrrrx
aBropoB nA-221. trll, naxoueq, B rro-
cJIeAI{elI c:ro.ir6qe fianbr osusapi ?cuuxp
p,;.l.s. YB22 Aql narra ua [21], rar
HaK HaM He yAaJrocb uafrru B ntrTepa-
Type BHarreHr{e patruyca arofi eaeegr,r.

My

-J

" uo I z tr t o d 9[o I L'xsP

@ur. 3. flofloxesre RoMrroEexr sarMeuro-
rrepeMeEEbrx ctrcreM Ea AuarpaMMe lepqmu-

pyrra - Pecceaa

, - AII Cep; a-EM Cep; 3 - CW Cep; a - U
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Ta6ruga 4

EM Cep
ZYd
IM Mon
I Tau
RS Vul
V822 Aql
U Sge
RX Herr
RX Herz

Le5l22l

75[20]
e0[20]

(r20-t50) [21]
72: l20l
78[20]
68: [20]

Dcuuxp 
r

nttfcex

97

4.61

77

46

87-[t0L2r1
76
68
57

Cr4creMa
0 sin i,
nuf cex

192
92

135

102
86

1.81

123
80
80

sll) 2

0,999
0 ,883
0,956
0, 997

1 ,00
0, 997

Docen,,
xnf cen

0oceB,
nnf cen

93

153

106

86

t23
80

80

CpanuunaR cTor6l{br 4 u 5, Br{Ar{rf, qro Arfi Her(oropblx noMtrorrer{T Hamlr
otrpeAeJrer{ufl uocen HecKoJrbno Bbrrrre, qeM y Apyrl4x aBTopoB. Bepox.ruo,
B1'o Mo?r(Eo o6sscrintr omn6Har{u rI l{ctroJrb3oBar{r{eM pa3rrr,rx rreToAoB AJrfi
olpeAeJreH[fl uoces, qeu uomno o6rscnurl, TaHoe 6onrmoe 3]raqeHr4e ?, sin i
Alrfl.Z VuI, uo.nyueHHoe B 1221 , cxaaarr, rpyArro. rlro nacaercfl Harrrero BHaqe-
Hfrfl a sin I Ann BTofi BBeBAbr, To oFro noryqeHo HaH cpeArree r4B otrpeAeJreHtrfi
IIo ]IecHoJIbItIIM JII{HIIflI\{ Id .fIBJr.fieTC.s AOCTaTOqHO yBepeEr{Oft BeJrtrql4Hofi.
fitn YB22 Aql u sin i ne yAaJrocb u ctrpaBr{rb Ba rrar{Jrour,rocrr, op6r4rr,r.

Ha dltrr. 1r uposoAnrc.E corrocraBJleHlre Berllquu uocea lr ?rcr4'x.p. Torlxalrr
oSoenasesrr BBeBAr,r, uayrreuubre BAecr,, a Hpecrr4xaMr4r - B [1]. Cu,romnas
JrfrEttfi. - rrvturtt rroJrHoro cr4uxpoHr{BMa ABr4}r{eur,rft. lIa rpa$ufia BuAEo,
qTo uB 3BeB,q, IiIByqeHHr,Ix cefisac, Hau6oJrblree oTnJror{eur4e oT crrHxpoHr{3Ma
rrofia3brBaror U Sge, VB22 Aqt ?I p.rrA noMtroHeHr otr{creM, u3yqeHHbrx paHee
[1]. rlro Hacaercr VB22 Aql, ro ee rroJrox{er{r{e }ra rpa6trKe HeyBepeHHo r,ra-Ba
rieToqHoro orpeAeJrerrI{rr paArryca.

U Sge u RS Vul rrx{eror cnopocrb oceBoro Bpaqeur{fl 6orr,rue, qeM cileAo-
Raro 6bI oll{rrl(arb [pu HaJlrrrll,{I1t crrHxpoHr43il{a. OcraJrbHrJe r(ox{IloHer-rrbr Bpa-
qaroTcf cr4Hxpor.rlro rrJrr{ }recHoJrbHo 6r,rcTpee, qeM Tpe6yeT crrHxpoHuSM, fIcHo,
qTO AJIII BIJ.flCHeIiII4fl BOtrpOCa CI4HXpOHHOCTI4 B SaTNI0IIHI,IX CI4CT€I{aX OAIIOE
II3 OCHOBI'IbIX 3al(aq .flBJIt{eTCr{ TosHoe OlpeAeJIeHI{e paAI{yCa BBeSALI.

O6o6rqaa cHaBarrrroe, lrolrilro u.,,,.,,,xu/rrx
-nATT- TthlBf}rlt,t- uuttuf'CAEJIATI, IJf,IBOALI.
1. Eo.nruzucrBo r4B I4ayqeuHr,rx

HaMr{ noMrro}reHT 3ar}reHuo-tepeMeE- 
z 00

HbIX ClICTerlI I,IMeTOT CI4IIXpOHTTEIe

Trrv{ 6ilr437\rre K rrrrM BparqeHl{fl.
2. firn Br,rflcHeHr4fl cytr{ecrBoBa-

Htr{fl cr{ExpoHr{ocrr4 y YB22 Aql, a
rar{}ne y trM Cep rpe6yercrr AaJrr,-
Hefirxee [ByqeHue gTrrx BBeBA,

YctanosfleHlre cyu1ecrBoBaurrt /00
I{Jrrr HapyIIIeHr{.E crrHxpoHHocrr{ B

[Boftribrx cr{creMax r,r o6bflcHeHr4e ee
IlAilmqnfl I4JIrlr OTCyTCTBI4fl BalI{HO C

rosl(I{ 3peHr4fi 3Be3AEOfi ABOJrrOqr{U.
FIo, rax orMeseHo B [23], B ]racrofl-

n "./r/"

6 / r*"." //o

d o oZh
lrX
/00

xx
/JtrIee Bper\rfl Her Etr o[rrofr HaAe]r{Hofi

TeOpLTI4, ItoTOpAfl UOrna 6r,r o6t gC- u /00 200
d nggr, Ku/tcx

4. Cpaurerre oceBlirx rr crrrxpoEghrx
cropoctefi Bpaqeur{E r(oMtroueuT

O6oasaqesns re,r(e, qro na r[ur. 3

HrrTb crrlrxpoHl{BM B ABoftHbrx cIIcTe-
uax. CyrqeorByroque reopul,I ]rpu- @rr.
Jrr{BHbIX Ct:.Jt rAnra o6lrena uacc B

ABofiHr,rx cEcTeMax ocHoBaHr,r IIa
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MHOTOSUCTeHHbTX AonyqeHr{flX, r{OTOpr{e He BCerAa ObOCHOBaHHbT.

B BaxJrroqeHl{e Br,rpa}fiaro 6rarogapuocrr A. A. Borpuyxy Ba BaMe-
qaHrr.E trpu o6cyrnTleulrn crarbrr u f. H, Illapauonofi Ba noMorqb e o6pa-
6orxe cuex'rporpauM.

.{era6pr 1970 r.
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I4 3 B E C T I1 fl I{ P I,I M C H O 1T A C T P O O I{ 3 I,1 II E C I{ O iT O E C E P B A T O P tr[ I{
Totrr XLVI, 1972 r.

coIEPlruHIIE Jrr,ITltfl, B ATMOCOEPAX
'TI,{[A SR

M. E. Eoapuyn

IEPEMEHHbIX M-3BE3[

flpoueger ananua^20 ctrel{TporpaMM.ceMr lrepeMeuur,ix M-aneal tuna SII . Cner<rp6
Eoryq-egbr s 1968-1969 rr. Ea ACrI-i4 n $oxyce^ ]ry[a 2,6-.u rerrecxotra t{puncrbft
actpo$rnauuecroft o6cepnaroputr c gucnepcueft 72 A/ntat. Cnexrpocxonu.recrr,rif, arraJru3
Br,rtroJrueE MeroAoM xpnnofi pocra.

OtoxrgectureEa JrEEI{fl rrrus 1,6707,9. }Iauepensr Dr(BuBaJreETEr,re m[prrE]rr 1.0 luuut
trornoEeErrf Ca I u 20 nur.nft trorJroqenrrfl Fe I (ra6r.2). Onpe4e:relrbr trapaMerplr 

"D Li,Tn ulg (//Lil//ca).Cogepxaure rr.rrux lg (Ii/Lil1vca) n aruocsepax repeMerur,rx sBeBA
M5 IIl - MB III tuna-SR nprruepno paBno coAepll{aEr,rrc Jlnru.rrB aruocfrepax Eoplrarr-
EBrx BBeBA M0 III - M3 III u n 10 pai Meur,trre, qerr,r na Co.rurle (ra6.n. 3, $nr. 2).

ABUNDANCE OF THE LITHIUM IN THE ATMOSPHERES VARIABLE
M-STARS oF TYPE SR, by M. E. Boyarchuk.- Twenlv speclroqrams o[ seven variable
M-stars with .dispersion 12 A/mm were obLained with tlre coude spectrograph oI tbe 2,6 m
teles-cope of the Crimean observatory in 1968-1969. A spectroscoplc suri,ey has been made
by the curves of growth method.

The line Li I1,6707.9 was identified,(Fig. t). The equivalent widths of t0 absorption
lines Ca I and of 20 absorption lines Fe I are measuredlTabl.2). Theparameters up1i,
7, and Ig(.l/r,/r'["r) for stellar atmosphere were determined. The abundance ratiolg (,rr/ril1r/;;i
for atmospheres of SR type stars M5 III-MB III is near to the abundance-raiio
lg (.0["r/.1/"r) in the atmospheres of normal M0 III - M3 III stars and about 10 times
smaller compared with the solar atmosphere (Tabl. 3, Fig. 2).

o6napyrxeHue lr\trtrfl n aruocrlepax BBeBA r{Hrepecr{o c AByx rosen Bpe,],rfl.
Bo-nepnrrx, DTo Mo?I{er Aarr, I,IH$opMaltrrrro o rrpor4rcxox{Ae}rrar{ rr crrHTe3e Jrer(rrx
SJIeMeHToB' o trepeMeIxIrBaHI4I4 BeqecTBa BrIyTpr4 BBeBAr,r, o ItoHBeRI{I,rtr; Bo-
BTopr,rx, 3To Mo?fier Aarb [otroJIHr4TeJIbHbIe cBeAeHtrf o BoBpacre BB0BA rrt o
paSruqHlrx SBoJrroquoErrbrx npoqeccax. oAEar{o Ao c14x nop r{ccJreAoBar{r{fl
Jrrrrrnfl He HocHyJrmcr, arMoc(trep troBAHtrx M-anea4.

Mrr nocrastrJrlr cBoefi BaAarrefi orolr{AecrBrrrb JrrzHr4ro )\G707 ,g Li I r,r
orrpeAeJrr4Tb coAeplr{a}rr4e Jrmrvfl. B arMocsepax troBAr.rr4x M-ares4 fiepeMeHr{r,rx
rr4rra SR. Cuexrprr Drux BBeBA Sororpa$upoBaJrucb s 1968 ra 1g6g rr. Ha
creHrporpa$e a- $oxyce HyAa 2,6-"to rerecHorra Hpr,rMcHofi acrposuarauecnoft
o6cepnaropzrz. cneHr:porpaMMbr 6rrrr,r nolyver.rbr rra trJreHxax 4-700 e o6racru
l.l" 7000-5600 A c o6parrlofi Ar{ctrepcr4efi 12 Aluat, (ra6n. l).

Asanra cuexTporpaMr{ rrpoBoAtrJrcfl r{eroAou npraaofi pocra. ocnonr.ras
TpyArlOCTb trptr CileKTpaJrr,Ho]vr aHaJrr4Se arlroc(tep enea4 M cocrordr B yqere
BlruflHr4tr MfloroqucJrerlublx rroJroc norJroqel{I4fl orrlrcla TI4TaIra TiO ga ensu-
B aJr elITIrbIe mupl4Hbr lrfrF,Llfi I4ccJIeAyeMbIx aToMoB. 3r:o nnrasnue IIpofl BJrfl eTcrr
ABo.flno. Bo-uepor,rx, MHoroqtr{cJle}rl.rrre lruttrtw paBrtuqHbrx serBefi rroJroc
HaJraralorc.fl Apyr Ea Apyra tr cosAaror rrenpepbrBHoe trouroqeHr{e AotroJrErr-
TEJII,IIO IT TOTJIOIqEHZTO H-. BCNZSUUA TOtrOJIHUTEJII;IIOIO rrOrrIOTqEHUfl HAIT-
6o;nr,man s6.rtzsz Harrra rroJlocbr. Bo-ntopr,rx, orAeJrE,rrb]e cr{Jr6rrr;re JrwHuv.
TiO, pacuoJlo?fietrHbre cpaBHtrTeJrr,r{o AaJreRo or HaHTa rrofiocbr, rforyr 6ten4u-
poBarr, aroMubre rrfr:r.Trrr o6rrsur,rM tryreM.

Paccltorpralt yqer Brr,IflHr4fl AorroJTr{IdreJrr,[oro Hetrpepr,rBl.rol.o norJroqeHtr.E.
rtaH uasecrno, npuBafl pocra cB.EBBIBaer r[e]r{Ay co6ofi-aHizsaJrerrruyro mupmry
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Ta6nuqa L

62 Lyr

cr Her

EU DeI

R Lyr

g IIer
t1D 203712

Vz-t50 AqI

M4 II

M5 II

M5

M5 III

M6 III:
M7 III
M8 III

6Tr 5. XI 1968 r.
25. VI 1969 r.
26. VI
5. VII
6. VII
3. VII 1967 r.
5. VII 1969 r.
6. VII

28. VII t96B r.
15. VItI
T7. VIII
7. VII {969 r.
7. VII
8, VII
8. VII
8. VII

17. VIII 1968 r.
5. VII 1969 r.
6. VII
7. VII

SRc

SRb

SRb

SRb

SR

6,0

4,0

I rJ

6,3

3,0

W x vI Berrl4quuy '\ : slx, rAe s - Hog{druql4elrr trorJloqeurrfl B Jrtrrutr{r{, a
x - HoD{Sr/rqrreEr HetrpepbiBrroro rorJrorqeHlr.fl. Asanrae arMoc+ep BBeBA

MeTOAOM nplrBbrx pOCTa OCEOBaTT Ha rrpeAtroJroll(eHtr{[, qTo BertrquHa x [o-
cTo.fiHHafl AJrfl BCeX UCCJIeAyeMbIX rMHVtfr. VtfiI4 ee USMeHerrUfl EeBeJIrrHu r/t

lforyr 6r,rTb nerxo yqreEbr. B c.nyuae SBeBA M Mbr uMeeM

x : rt, (H-) + lt (TiO).

Illanreueuus BerraqlrEr,r lt (H-) B paccMarptrBaeMofi ctrer(rparrr,Hoft o6,racrz
HeBeJrr{n[. Oun cocranJrflror Bcero I{ecHoJIr,Ho rrpoqerrroB (5-B%) [11. Hanpo-
rr{8, BeJrtr{quHa x (TiO) IIa fle6orr,IlloM yqacrHe, Bcero B Hecr(oflt,Ro Aecflrr(oB
arrfcrpeM, MeH.flercfi Bo Mrroro pa3. rIpI{seM reoper[qecHrr BeJruqrIHy x (TiO)
paccq[TaTr, AoBoJrbHo TpyAIro, floarouy MLI perutrJrlr yqecTr, 9To trorJroqeurre
oMfirrputrecrrrM rryTeM, T. e. DLr6paTr, yqacTRE cuertTpa, AJr.s ItoTopEIx Berrfitlr{Ha
x (TiO) oArra rr ra ?r{e, tr rcuoJrraoBarb AJr.E trocrpoeulrfl KptrBbrx pocra rorlblto
Te aToMHr;re I/'vrIJ.IIvr, r(oropbre trolraAaror B 3Ttr yqacrKtr. )

Bu6op yqacrnoB ctrexrpa c paBrrblM trorJroqeur(eM onrrcr Turaua trpoI{BBo-

AIIJrcfl cJle4yroqtrM o6paBoM. IocHo.tt1y t<' (H-) He ctrJIbIIo Mellflercfl c AJIIIHofi
BOJrHbr, TO Mbr rrpeAtroJroE(IdJlr,I, qTo trpl{ OTCyTCTBTU trOJrOC [OrJIOq,eI{r4-E

TiO pacupeAeJlelrlte aHeprr{u B HerrpepbrBHoM ctrexrpe BBesA},I M ue cr{JIbHo
orJlrrqaJrocb 6rr or trJlalrltoBcr(oro. TorAa, trpoBeAE qepeB yqacrr(tr ctreKTpa'
cBo6oAHr,Ie oT IlorJloqenur TiO, nJlaur{oBcr(yrc KpI(ByIo, Mo}r(eM otrpeAeJIIITb
BeJIutIul{Y 

1- luaotr
v - lonorrn '

f,{0 1s665 - Ha6JIIoAaeMafl ul{Tel{cr{B}rocrb HetrpepbrBHoro ctrer(Tpai lon"rrn ._
I4HTer{Cr{Br{OCTr, IIeUpepbIBIIOIO CIIeRTpa, trpoBe[eEEaff c IIoMoqbIo trJIaEKOF-

CHofi r(pI4BOft nag yuacrxalru ctrel{rpa, orfiIoq,eHHbIMII IIoIJIoIq,eHI{eM TiO.
flcuo, sro Belrdsuua I BcerAa 6y4er Meublrre eAtrHuqbr'

,(.na oupe4eJreHtrfl BeJrrLquHEr Q urr ucnorb3oBaJrtr Aalrr{ble o paclpe[eJre-
HuZ Areprutr B HeIIpepbIBIIoM CIIeI(Tpe BBSBA M, Oly6I[HoBaH]IbIe BUJIJITp-O-

troM [2] , E AalrHr,re, trAJryqeuubre tra Ha6JIIoAeHufi M-aBe3A Ea clrenryolqafg
CII-72 (4zcuepcun B0 A'lun) u nyAo-crenrporpa&e (4racuepcrr 12 Aluu)
TEJIECROtrA 3TIII.

I
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,{;rn auurcJreHu fl l:rJral{}toBCrur x Hpr{Bbrx 6nrrra rtcuonbBoBarrril TeMtreparypbr
corJlacHo rnxaJre ,(nroucoua [3] . [,rr Jr:,tnwv ],,6707,9Li I 6rr;ro nafi4eno,
rrro Arfl cnerrpoB asea[ M4 - MB I - 0,85. floerouy:i,rJilt:ufrvt AJIfl nocrpoe-
nux Hpunofi pocra ueo6xoAlrMo 6u;ro rrr6rzparb B Tex cnenTpaJILHLrx pafiouax,
rAe I He cr{Jrbuo orJrr{qaercf or 0,85. Mu npe;luoJro}r{r4Jrtr4, uro Q He AoJr}r{Ho
orrr4rrarr,cfl 6orrue, \eM Ha l0%. B peayJrlrare 6rrru nrr6paHr,r ranue cremT-
parr6rrr,re o6nacrr: l,r' 6850-6800, 6750-6650, 6500-6300, 6150-6100.
Ipauuqu orrtx o6nactefi uecxonbr(o MeHflrorcfl c tr{Br\{enerrr4eM ctrenTpaJrr)rrbrx
r{JraccoB. I4 4arre B}ryrpr{ yxe nu6paunoft o5;racrrd nprrxoArrJrocb paccr\,rarpr,r-
Barrr rrorJrotrI,eHme AJrfl narx;qoii or4err,uofi rnrrtrtttl nrr6upaelrofi AJrfl nocTpoeHI{fl
xpranoft pocra.

rlro nacaetct 6reu4upoBarrrrfl aror{rrr,rx r'mttufr. c orAeJlbr{r,Ir{u JIr{I{IrflMtr{

,paaluqHbrx sereeft rroJroc TiO, ro or{o BbrAeJlflJrocs fiprr rrocJreAoBareJrr,Hor\{
npoclrorpe perrrcrporpaN{M BBeBA or K4 go MB. Tamnre 6uno o6paq,erlo BHr{-
[raulte na anuocrpepu];re JruHurr [IrO ra Or, cor;nacno coJrrrequolty arracy [41"

E(ax raanecrHo, coAepx{aHr{e Jrrrrr{fl r aruocdrepax BBeBA o6r,rsuo oqeurlBaer-
c.fl Bcero no o4lrofi rrrrtlrtr) 4y6nery 6707, 89, 6707,74 Li I. Ha cuenrporpanruax
BBeBA nor\{troHeHrbr ororo gy6,nera He paaperxarorcs. H roMy rHe B BBeBAax
rmna M oua r4cnalnaercf norJroqerrr4eM ?-clrcrer\{r,r rroJroc TiO. 9ro6r,r or{eHr{TF
tsJII4flHI4e STOIO EOIJrOtrIerrI{fl r{a AHBI{BaJIoIITHyIO [rI4pIIHy IIVHWV JII4T?Ifl, ]\,IbI

trrcrroJrBBoBalru pacqerr,r rouHoft crpyr{rypbr none6ate.nr,nofi norocu TiO
cr4crerrbr ? (1--0) [5] . Oraearocb, qro Jru:utrr{ eernu .1?, otoft cucrertbr npr{
1, 6707 ,7 coBrra,(aer rio AJrr{He BorrnEr c trnutefr Jtt4Trtn. FIo ua $ur. 1, rAe [pr{Be-
Aelrbr peracrpoipanrrurr rie6onr,uroro vqacrfia crrenrpa (2'")."6703-6711 A)
AJrfl BCeX r{CcJreAyeil{brx 3Be3A, MO}r{HO OrIeHTrTr, Br{JraA arOft rranral{ TiO s ans[-
Barrer.rrHyro IlIrrprrHy [rr.l]H]1-r/r 1,, 67A7 ,9 Li I tt y6egurtcn, qro ETo BJrr{sHLIe
Heauarrr4Teilr,no. ,(nx eroro ueo6xoArdMo 6r,r,no roqno oilpeAeJrrzrl rroJroll{eHl{e
Jrfrrtt4rr lrmamfl cpe4tr rroJroc onrrctr TlzTarra. Ono rra
pelIICTpOrllarr-tlle OIIpeAeJIflJIOCb IIO aTOX{IrI{l\t JII{-
Hrrr{I\r rror.rrorqerrufl }ricJrcaa ?u?u6750,2; 667f1,0:
6648,1; 6593,9; 6494,9 Fe I u Ha.rrbrIl4r{ 671.7,7;
6572,8; 6471,7; 6462,6 Ca I. To.rrrocrr, orpcAe.TIe-
Irl,rfl aroro rroJroirieTri4rr cocraBJrr{er 0,J A. Ilo.no-
)Iiel{rle Jrrrtrrur Jtu.Ttrtt na {iur. 1 orlre.rcrio ileprr{-
x an rnofi nurrnefi . O clr a;r r,sl,re rrp oB aJrr,r [l]r4rra/["rl e-
xiat 6,nen4arr paaJruqribrx .rrranraii [onoc rrorirou,e-
III4TI ol{rfcla 'rr4Tarra. Pn4olr c ;rrtrrraeft Jrrrrrrtr pac-
fioflaraerc.s trtttrrtl BerBrr Q, o X: 6708,4 A.
O4uano ee Rcer4a y4aeTcl orl(eJrr,rrr, or .rtI/IrJI4Id

Jrtt'trrtr. Ifo,rroca nel'nu Rz X6707,7 o.rerrr, o.na6a
lr l' rrun;tfi,rfl He orta3l,rtsnetr. Mr,r jJr{/Irlti, r{To rt1 pe-
rrrclrJrorparruax BBeirI IfD 2037 12 N{7 tII u a Her:
n,f5 II "rr[]rur{ upv )"b707,7 npanur.recrir4 Her, ro-
rAa Hali Ta[T AOBOJIL1IO CI4JII]116I OC'llilJIbrlble JII{tlTdII
rroJloc TiO. 3ua.ri{T, I4rrrerrcl4BrroclrL ,rrJrrrr{w '}"$707 ,7
TiO T (1-0) R, geftuwrerrbrro oqerrh rrilrla r{
IIe nloitieT I4Or{aBI{T6 DriBI,IBaJrerlltrIyI0 lril4pI{Iry
Jrltrfifi ))ltTItfl.

(Drlr. 1. Ycpeguerur,-re perr,rcrpor]laMMbr crrcr{TpoB BBeBA
B parloEe Jr[EI{Ir irr{Tlrfr

o - 6,Lyrl[4 II; 6 -V450 AqlMS V SR;,r - R LyrM5 IIISltb;
? - q Her MB III SRb; A - EU Del M5 SRb; c - HD 203712ll{7
IlIl n - o Her M5 II SRc. Illrpuxon <$r> o5o:rr:r.rerra cpegurrr Be-
rrr.rnrra (tlyltryaquu. Bcp"[HarbHbrrl ffTpffx coorBcrcatsye,r 0, 1 uH-

TeHCtrBIIOCTtr CrIeI{Tlla
1) 70J n707,1 07/0

lr,,

,,1-
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Ta6ruqa 2

,r, A

Lil
6707,9

CaI
6572,8
61199,6
6493, B

64,77,7
6462,6
61+55,6
6449,8
6z+39, 1

6122,2
6102,7

FeI
6839, B

6806,8
6750,2
6678,0
6663, 4
6648, .r

6624,9
6609,1
6608,0
6593, I
6581 ,2
6575, 0
657lt,2
6518,1+
6498,9
61fi4,9
6/.181 ,9
6475, 6
6430 , B
6424 ,3
6393,6
6:192, 6
6:)58,7
6355,0
031t1r,7
6336,8
6335, 3
6322,i

lc cl |"

lt,02 o, 92t

t
TB

1B
TB

1B
i9
l9
18

D

205
268
111
zob
tlr

t)t.)
l,)

206
109
168

34t
206

13

13
168
109
206

OZ

t,t1
168
109

4,3

r69
8{6

\)Z
207

-0,043, 16
3,76
3,17
4,LL
2,81
3,52
4,1L
3,69
3, 16

7,24.
I ,36
,1 ,72
2,90
1,77

-0,84
-4',29. t,54

0,49
,i. 

r79

-0,301,58

-0,82t ,88

-0,41.2,95
4',4L
1,58
qt,

2,27
2,70
0, 67

-0, 20
2,05
4.,48
3,52
1',94
4',87

,'i44
,136
,560
,3:lti
,692
,93,l'
,l)2:l
,558
,853

0, t0:

1,50
0,744
1 ,17
0,823
1,29
0,512
0,91t
1,174
1,529
t,298

0 ,823
t ,089

0,59
0,540

0,411
0,97
0,713
0,544

0,566
7,170
1,22

0,9110
1,056
1,163

0,45

L,597
t,I2
l,ttl\

0
,1

T

t

4 ,332

0,782
0,958
7,226

t,761t
r,341
0, 894
1',2'17
I ,378
0,974
0,988

1,48

0,82
o, g3B

0,947

4.,121t

1 ,330
1 ,060

i ,388

4.,040
1,2t3

0,72
o, 781
0,686

0,674
o, 845
4.,1"32
0,876
1,069
L,02
1.,1.42

L,270

0,14

0,7L2
I ,110

1,05
0,730
0 ,93
0,71.

L,252

0,890

0, 705
.1 

,39
1,34
0,707
0,77
t ,370
1,48
1,412

0,70

1,575

1,314
1,092
7,270
r,048
1,L54
1,384

0,872
0,866
1,174
1.,262

0, 950
t ,06
0,792
4.,L76

0,836
0,930
0,972
7,07
0, 904

o, 938

0,,r8:

1 ,650
0,903
'l ,'17 1:'

I ,l}03
I ,29r
t , 0B,i
I ,04
i ,368
1,466
r,?-40

0,670
0, Bo1
4 ,08
,t 

, 120
0,94

1,278
0,835
0,930

1,038
I .2611

I ,,19
,I ,512
1 ,i31t
o,9l

0,930
j,l1

0,75

i ,670
t,102
1 ,408
1 ,22,6
I 

't'50{ ,088
1',155
1,457

1,017
I ,2:;
0,924,
I ,0lr
0,9[i

0,61 2
| ')atlt

ir0j6

0,902
1 ,2lt
'| 

'trll0,90ti

I ri,'rl
0, 71:l

-t 2,i
O, B7B
1 ,0:;

1 ,24,
'1 ,020

1 ,670
0,912
1,531t
1,279
1 ,599

,172
,2BB
,535
,592
,355

V.ruTr,rnafl Bce cr{aaaHHoe, AJrfl
qtr{cTtre, He6JreHAIIpoB aIlHIJe JrtTtr:,Lrt

alraJrl{Ba cneHrporpailrxr 6r,rJrrr Br,r6parrbr
c trolJIoqelll4err Q : 0,85 * 10%: 10

Jrwttrrfr rrouloqerrr4.a Ca I u 28 rrmuufr, trorJroqerrlr.rr irieJreaa Fe I. I-Ia6oll orr{x
lrttr.rtfi Aaer Bo3r{oiriHocrb trocrpor.{Tr, nprirByro pocra. ,I(.nn aroro 6r,rnr,r oupe;1e-
JIeHbr 3r{BI4BaJrerrTHrrre Irrdpr4rrbl; AaErr;re Sarrl4ca}Ibl B Ta6.[. 2. B nepnol{ cToJr6r{e
Aar{Lr AJrr{Hbr BoJrH, Bo BTOpOil[ - Hot{epa tryJl},Tr4rrJreToB, corJTacHo Ta6r].IqaM
Myp [6], B rperber{ - lg gfi', Baflrbre Arrfl Li I tra [7l,I1ilfl Ca I lte [B] ri l.ltr
Fe I us [9], n uoc;neAyroql4x crolr6qax AaHbr lg (Wxl],").106 g;ra Bcex uccrreAye-
Mbrx 38e3A.

Snrnzpuuecx\re HprdBr,re pocra crporrrvcb illrrr npeABapr4TeJrr,Horo BHaqeEtr{.fl
rerrueparypbr Bos6ylltAerrvtr, ?u: 3000'. B Hasecree reoperrqecnofi Hprznoft
pocra 6r,ura BBflra Hpr4Ba.E, paccqrrrar.rnaa Bpy6eneM [10] AJr.E oAr.ropoArroft
MoAeJrv Munua - S4qrzurrol{a c [aparrerpo],r B"l Br, Jre]fiarq,r{M rreiriAy BHaqe-
Htr.EMta 113 n 213. 9ltnnpzuecHrre HpnBbre, fiocrpoeHHEre l\rrn rrrrHrnfi nornorqe-
HI{ff 

'fieJreBa 
I,I HaJrBqrz.fr, xopoIIIo AorroJTHqroT Apyr Apyra v 6t;tm o6r,elrznerrrr
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B oAHy o6qyro HplrByro pocra. I4a cpanuerrr,{fl Dr\{unpuqecnfix r.r reoperrrqecnoft
KprrBr,rx pocra 6r,rnrz oupeAeJrelrbr o6rrsHrre ilapar\{erpr,r atuoc$eprr. ,{,onure-
poucxzfi [aparrerp as \Irla aror{oB Li I 6un BbrqrrcJreH B npeAnoJro}r{eHtrrr,
uto ryp6ynelrrHbre cKopocrl{ ?)i paBJr[rrnbrx aro]{oB B arMoc$epe BBe3Abr paB}rbr.
Torqa, [oryqlrB I4B Ha6rroAeHl,rft, T. e. r4B ntr]r4Boft pocra, BHaqeH[te AorrnJrepo]l-
cHolo napaMerpa AJIfl aroMoB )fieJIeBa 2o (re), IIbr tro I{sBecrlIofi Sopuyle (1)
onpeAeJrrrJrrr ryp6yreuruyro cxopocrr, AJrfl )rieJreBa 71 1pe;i

..2 ,,t, + r?, (l)'o -' rt,no

CuIaran, lrro u1(Fu) : u1 (Li),uo toft xe r[opuyne (1) oupe4eJrflerr AorrnJ]epoB-
cxuft uapamerp AJr.rr aror{oB rrrtrutr ap (Li). }tponreroro, nrbr cqr4raJrrd, HaH r4B
[11], .rro Ar.[ yqera4y6relrrrofi crpynrypbr lrurrtttr rrtrrurr neo6xo4unro op (Li)
yMHolrildrr, Ha \,5. Sarer,r 6urntr olpeAeJrerrbr reMneparyprr no:6yx4erlrax
7u o6r,runnru rpacfrzuecriraM rreroAoM [12] . flo'renqrraJrr,r noa6yx4euufl Hra]r{Hr4x
yporrefi I Bcex l{Bn{epeHr{brx rm:uwfi. Ca I, xpoue o4nofi }u6572,8, 6nlraxn H

2,5 ee. l.rtn nuurnm ?'"6572,8 e : 0,00 ec. I{anporraB j :ntrlrr:vrrl Fe I pacnpeAeJreHEr
paBHoMepHo [o a B Ar{arraaorre 0,0-3,0 ec. Iloatouy }{br rrprlAaJru lonr,mtrft
Bec BrraqeHlrro reMtreparyprr noa6ylriAeHrr.tr, onpeAeJreHHofi uo rranuarr Fe I,
I[ rrcloJrr,BoBaJr14 ero n 4a.irsnefiurr{x Bbrqr4cJreur4flx. floryuennr,re AaHnbre
BarulcaHr,r n 'ra6.n. 3.

-oB

H

-odEq
oo

tr
HE
=o

JO r*:!i
lY Cl

,".NL'" Nc.
(* -O)

t52 Lyr
Vzr50 Aql
ll Lyr
g Her
EU DeI
HD 2037\2
alfer

M4
[48
M5
1\{ri
lM5
luz
lus

II
I I,I
III
III:

III
II

SR
SRll
Sllb
SRb

S Itc

1,67
{ ,69
,l ,13
1 ,63
1 ,67
1 ,76
:l ,79

1 ,83
L,77
4,7L
:l ,71)
i. ,90
1.,92
L,81t

2,39
3,31
:1,47
2 ,09tul

I ,00
2,95

2, 88
t ,58
1 ,66
1 ,00
1 ,58,1,20

1,41,

2,71
1,25
1,35
0,14
1127
0,73
[,01t

3,88
3,02
3,04,
,Q9
3,01r
2 ,80
2, 88

5t,
3B
,n
:t4
19

(10:
(.7:

-5, t3
, -5, 31

-5,37
-5,69
-5,89<-6,38

<-5,56

-0,46
-0,64
-0,69
-1 ,0L

-l ,22
<-1.,1't
<-0,89

,(rn oupegeJreuufi coAepfi(arrm.s aJreMeuroB n armoc$epax BBeBA ueo6xoguuo
suari reMtreparypy ,IoHuaaqtrr. Ee Mbr otrpeAeJrl{Jrl{ trpfi rroMoqlr coorHome-
Hrrfl @rr : 0,94 @", notopoe 6rrto troryqeuo rro AaHITrIM Eoucana [{3] lrs
BBeBA. M0 III. Mr,r gouycrtrtJrlr, qro aro coorrroruentre ctrpaBeAJrlrBo m \rrrr
BBeBA M5 - MB III. Tlcuomaya troilyqeuubre rarrrM o6paaou reMtreparypbr
lIoEtrBaIIun n trprrEEB BuaqeHtre EJrenTpoHrrofi nrornocrfr Errfi. rr4rauToB M
lg p" : -1,00 l'1.41, Mbr paccqfiraillr oruortreHrre suceJr troH?rBoBauEbrx
arOMoB H HeftrparbHr,rM AJrfi Jt],rrfr.fi. r[ RaJrbrllrfl. PaccuorpeHl[e pe3yJrbraroB
arfix BbrsvcJreEuft rroRaBaJro, sro B arMocsepax BBeBA-r[rarrroB M5-MB
aTOMbI IIIZTIIfi. I{ HaJIbIII/IE HaXOAflTCfl B OCHOBHOM B I{OEtrBOBaHHOM COCTOfrHfrIl.
B erou cryqae? rlrctroJrlByfl Sopuy.ry Caxa 4rr oruomeutr.fi coAeplr(anlrs :rmrfifi.
tr HaJIbqUfl, MbI IIOilyqI4Ifi CJleAyrcqee BbIpaH{eI{Ue:

rg#i : b +lrrr : (rgp- - rg #q) +W P- @,(xri,- xc,r). (2)
"Ca "CaII \ "LlI "CaIl "CaII

?Ia rpnnoft pocra HaxoAtrM

, ffr,ir , ffcrt ,r rlgffi - ts 7;; : (lsq - re Xi)L1,r - (lsq - lg X1flc* *
+ (Ig uor,ir - lg uocur), (3)

rge q - a6cqucca reoperurrecnoft xpunoft pocra, a lgXll : lg gl?," - @rE,

Ta6rnqa 3
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J000' ff00rq000'

@tr,2, Paanuqa orrroue[uf,r coAepx{anr,rii JrtrTrr.E H r{aJlbqlrrc B arMoc{epax sBeBA r{ Conuqa

I'I OI{OTIqATEJII,HO IIOJJYqI4I{

tg 
'}. 

: (lgq - lgXil)rir-(lgq -Ig X1l)cor * (lg unu - lguocu)*
1Y c:r

-l- (lg Urlr - lg [/corr) - @, (X,.ii - Xcor). (4)

OCnOsrroe rrpeI4tIyIqeCTBO TaHOIo n{eToAa CoCTOI{T B TOM, qTO B STOII Clryqae

HaM Heo6xofrono ,ruru JIIdItIb npI46JII'1]IieHHo sHaqeIIEe Pe, rrlro6tr oIpeAe"rII{T6,

B Ha6oNr cocTofIIr4I4 I{oIII4saquu IIaxoAl{rc.rl 6o",rrrunHcrBo aroMoB. IIo $opuyre
(4) 6w.-[w ilpoBeAe]rbr Br,rqncffeHr.rfl orHolrellr{fl co[epHialrr{fl aroNIoB Jrmrtrtl

It coAeplr{aHrrro arorroB (aJlrrrll4fl. ,[,auur,re arux BbIqL{cJIeHI'lfi BarrrrcaHr'I R

ra6r. 3, CTOJI6IIg 11. PacCrrarpl4Bafl rroilyqeHHble 3HaseilI4fl, NILI BI{Atr{]\{, qro

orrr{ AJrfl scex rrcc"rreAyeNlLrx BBe3A trpl46JIr{Br4TeJIbHo oArrHar(oBl;r. tr'lcrnroqenue

cocraBJrflror BBeBAr,r IID 2037L2 M7 III lr cc Her 1\{5 II, AJrfl ItoropLIx nltr-Mo}IterI

oqenr{rr, T9JILH9 Beltxulolo IpaHI{IIy oTllouIeH\lfl coAep}HaIIIIfl Li x Ca, ran
Han rra peIIICTpOIpaMMax aTIIX 3Be3/l SnBI4BaJreIITHbIe IXI4pI{HLr JrI4I{UI{ ItfrTl4tr

paBHr,r ,pryr,tyorlrAnt ?II{Teuctl llHocTm l[3-Ba sepHI{cToCTI{ t!Oroeirrynscutr.

i?aa6poc brrlre4er.*rrfi uo"uyura"nc.s 6onrruoii. O4uaxo cJleAyer r{}Ier6 B BrzAy,

qTo rvrbl OrrpeAeJrrlJrtl I{e Lrr,rcToe coAeplHarlue JrrrT!4frl a oTHolrreHue coAepiHaHzf
,rrrr, ,, ,*our1rro. floetony Ar4cilepcu.fl srraqerrrlit lg (1[li/1/cu) lroirier 6rrtr,
qncTrrqrro BLIBBaIIa ItaBrrIqribINI coAelliliaHrreNl HaJtbql4fl B aTMoc$epax paBIrLIx

BBSBA. TaH, gaupr,rrtep, n CrreHrpe a HeI rlbl IIe O6uapyinz.;ru fimHuvl JillTurft

I{ ctroIJII.{ oIIeHrlTrJ ToJIbI{o BepliIIIoIo IpaHl'Iqy ero coAepx{aurag. lfo raa-aa

cpaBHI{TeJIbIIO I{I43r(OIO COAep}]iaHl4fl HaJILULIfl OTI]OIIIeIII4e cOAep]I{ilfl?Iri .rII{TI{fI

i{ KaJrbqr{rc trolyquJrocb cp&BFrlrrrbr}r c raHI,INt ?rie orHolueill4er{ B arr[ocd)epax

Apylux BBeBA, B CrreHTpax KoTopLIx Jt]]1t[Lttl Jrrt'lutt 6r,rltr qocTaTorlHo cunlnofi.
Llto6r,r cpaBrrrtTb Earrlr{ peayJrr:r&rrJ c uo4o6Hr,rrIIr orrpeAeJr0ll[,qNl]4 Apyrrrx

aBTOpOB, r{br BbIarucJrI{JIrr paSHocTl' 0TIIOITeIII{fl co,r\epE(aII?IrI aro}loB JruTrrtt

rr aTotraNI HaJIr,rgafl s aruoc{epax IICCIIeAyei\Ibix 3Ire3A m R arl{oc{epe CoTIII{a,

col.Jracr{o [15] rz [16], r. e. AJrfr coi{epiriarrr{E rrr4,r:rlfl 6r,rno upurrflro 3}IaqeHIIe

lg'Ar"r :7,23, a AJIfl coAeplltall?Ifl ltaJrlr{Efl 19 A/cu : 6{5', IIpn eTorr nilr

)r-r.Irt pa:ltrmqtre B I{CtroJIbBoBatIHr,L\ crrJra\ ocilldJlJrfl'r'opoR. 
. 
Rl,IarLIciIeltlla.a pa3-

irrurlu ortro-enraft cogeplliaurrn Jrl4rr4r{-H r(a.rrblp4ro B aTxtoc+epax l{ccJre^ye}Iblx

BRSBA r{ Corrrqa Balitiaua B ra6Jr. 3 n uocre4nerrt cTo.r6r{e. Paccrlillrpr{Barl
11lOJIyqeuHr,Ie BeJII4qI4IILI, I\{bI llI{AI{N{, qTO OTHOIIIeIIIIe COAeIliHal',Il',Ifl IIU:tWfl It
nuri,lnro B arNrocd)epax noaAHlrx M-aeeag - nepeMeIIIlLL\ rrrla SR upurreprio
u 10 paa n{eHLrrre, qer\{ B aTMOCT[epe co.uuqa. Dru AaI{rIbIe rIoBBO,rrI',IJrI4 cDaBHrrrL

p"=y"i:ornro, rratuefi pa6orbl c'uoAo6nr,rrrlr pesyrlbratarrlr Xdep'rant [14] . A',s
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EarJr.sgrrocru cpaBuegtre Ertrx pegy;IBraroB MtI ilptrBoArM Ha {r". Z. flo ocr
a6cqzCC ornoxGu, cuentpalr,uue HJIaccbI B reMtreparypuOfi mnane [,xtOnCOna
[3] , tro octr op[ullar - orHomeHlle co[epffiaHtrfr rtrrufl u r(aJrbrIE.E B arMo_c+e-

pu* m-u"urgto ot"omeuulo fi colnessofi arMoc+epe. ,[,annrre Hameft pa6orrr
tror(aBarrbl TeMHBTME I(pyE(r(aMI[ V TpeyxoJIbHuItaMIr. Csernue Suaqnu -
Eaagbre pa6orn Mepuanr'[141.lLa paccMorpeHnn $ut.) B_trngo,_qi1o B arMoc{e-
pax trepeMeul{blx BBeBA M5-M8 HJIaccoB cBerzMocrllt II u III orllomeuue
coAep,fiaHtrfr. IrzirrLfl fi HaJIbrIuIo otrpeAeJlferc.s c 6oilbtrI4y- pq3-6^p-o-coM-g,Lpr-

Mepro rar(oe E(e, ftal( B arMoc{epai trocrotlHu},Ix sneag MO-MB II-III tt4l .-B 
aamrlo.IeHtre 6JlaloUapro A. A. Borpuyna aa o6cyxrAenl4e pa6orbll

I. H. IllapatroBy Ba uouoqr r o6pa69tne MarepuaJla na6rlogeunfi-.

11 gexa6pr 1970 r.
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Tor.r XLVI, 1972 r.

coAEplruHtrrE Jrr4Trilfr. B ATMOC@EPAX

lByx dM5-3BE3[

M. D. Eoapuyn

Merogou 1lpnnrrx pocaa rrpoBeAeE:ctrexTpocnonrsecxufr aEaJrr[B AeBfiTtr -ctrenTporpaMM,ncul,rxrnaroqeil sBeBAr,r AD Leo M4,5 V tr BBeBAbr Eapuap4a BD + 4. 3561 M5 VI:
OtornAecrnnena JrtrEutr llrtus l, 6707,9, tr{arr.reperr,r oRBtrBaJreETEr,re innpuarr 10 nrauur:i

trorJroqenurr Ca I u 20 rruuft florJrorqeuurr Fe I (ia6t. 2). Oupegeteur,r ctegyroque Suau-qecftr{e trapaMerpr,r sBe3AEr,rx atuoc$ep: AotrrrJrepoBcr{ax cropocTb ,D Li, TeMrreparypa Bo3-
Symgqeuur @s: 5040/fB rr oruocr,rrerrbnoe coAepmarue Li, lg.V",/,V[. flonaaaro, qro co-
AeprfiaEr{e Jrr.rrqE B arrr.roc{epe BBeBAr,r cy6raplu(a BD + 4"3561 r 14 paa Merrbrrre, a AJr.EAD I-eo n 160 paa Merrrrrrre corEerrrroro.

ABUNDANCE OF THE LITHIUM TN THE ATMOSPHERES OII TWO dMs STARS,
by M. E, Boyarchuk,- Nine spectrograms of the flare star AD Leo M4,5 V and of Bar-
nard- siar BD + 4' 3561 M5 lrI-(disp. 1,2 and 24 A/mm) (tabl. t) have been investigated
by the curves of grorvth method.

The line LiI I 6707,9 was identified. The equivalent widths of t0 absorption lines Ca I
and of 20 absorption lines Fe I were measured ([abl. 2). The physical parameters of stellar
atmosphere obtained are the following, parameter of Doppler velociiy up11 r excitation
temperaLure @n: 5040lfu,.and relative abundance of Li, lg /V",/1V"".
_ It is shown, that lg 1v"r/rY"u'in the atmosphere of star BD + Z" gs6r is 14 limes smal-
le_r, and in the aturosphere AD- Leo it is 160 t,imes srnaller in comparison with the solar
abundance (tabl. 3).

Oroxr4ecrnrerrrze rrvrruv rrrrrlrfl B crrenTpax BBeBA-KapJrr4noB K5-MB
IraTaJrItr4Baercs Ha p.sA rpyAHocrefi. OAHa r4B HI4x - 6.nen4npoBaHrde JryrLtVtI
JrtITTilft troJrocofr Ttr{TaHa? ApyIa.fI - Cra6ocTb cal\,iofi JrrI]F^Z-tr 1117't]]1-fr. Tax,
Bzncon [11, paccuarpr4Bafl ctrenrpr;r 32 HaprlrnoBr;rx BBeBA ruua GB-K7,
o6uapyxrn Balreruylo JrI{Hr{ro lrrLTtrfl ToJrrrno y oguofi BBeBAbr ( BooA. A Boscan
[21, accne1oBaBrrrufi n.Err, dK-BBeBA, Jrtr{rrb y o4uofi o6uapy;nra.rr yBepenHyro
JII4I{IIO ilItTl4ft; y OCTaJ]LHLIX yAaJIOCb OITpeAeJII4Tb TOJIbI{O BepXHIOIO IpaHI4IIy
coAepmarlr4rt JrTtTrrrr. OTnocrare.ur,Ilo fiorzcnoB lru:F,fitn JrrtTt/'tr y BBeBA-HapJrIrKoB
M fiasecrHo Br,rcr{aBr,]Barrr4e Xep6ura [3] o tou, uto Ha ctrer(TporpaN{r[ax
c Arrctrepcrreft 75 Al nn Br{ByaJrbrro lrtlttrtrr rrlrrutr He Br,rAHa. flocxbnrny uau
I{er4SBecrl'Ibr pa6orbl o rqareJrr,}IoNr ctreHTpofrorouerpttvecHo}r tror4cHe JrvHrtu
?,"6707,9 B crrenrpax BBeBA dM, ro lrbr trpeAnpvlr.fiJrr4 noAo6r{oe rlayqenrre
cnexrpoB gnyx anea;1 dM5.

Ha cnexrporpa$e ACII-L4 r $oHyce xyge2,6-at reJrecnorra um. I. A. IIIafi-
Ira s 1968-1970 rr. no nporllar{}ro Bcrrrr}xrdBaroqrrx anea4 P. E. fepur6epr
c{ororpa{upoBar HecHoJrbr(o ctrexrpoB BcrrbrxrlBaroqeft BBeBAbr AD Leo M4, 5Y
v BBeBAr,r Bapnap4a - cy6xaprnHa BD + 4'3567 M5 VI. Cuenrporpan-
rtr,r 6rr,nm troryqeHbr c o6parnofi 4racuepcraeft 12 v^24 Al atn Ha trrracrlrgnax
4-700 B rrr-rrepBaJre 4nrln BoJrH [t7000-5600 A. Hexoropr,re AaHHr,re 06
aTrlx SBeBAax rlprrBeAellil s Ta6[. 1. Oc]rosnafl qeJrb pa6oru cocroflJra B oTo]n-
AecrBJreHr4rr 4y6;rera ilw]r-lrrr ),"6707,89, 6707,74 Li I z otrpel(eJrerrrr[ coAep]fia-
rrI4-E aroMoB lru'tun n ariuocifepax BBeBA. .{,rn aroro cnenrporpaMN[br BBeBA

il



6r,rnu uauepeHr,r Ha uraxpo$otolrerpe B rrllflI\{brx I4HreHcI{BHocrrrx c yBeJIr{qeHI{eM
50 paa. ,{rn raxrgoft anesqrr trpoBoAraJrocb ycpeAlrerr{e no rpeM perr{crporpaM-
IraM. Vcpe4neuume perl{crporp&MMbr clenTpoB BBeBA B pafioue lrfrrl,rm
iltt'trttr npeAcr aBJr eHEr rra tfur. I . Curomnofi nepruHa:rr,uoft nrznnefi

Ta6nuqa 1.

AD Leo BD--1- 20"2465

BD .+ 4"3561

BD + 4"3561

M4,5V

M5 VI

M5 VI

914

9,6

9,6

0,204

0,552

0,552

10,9

13,2

t3,2

v,
nttfcen

-14

-91

-91

D,
Alnm

d

3

?

2't

24

t2

12,14,
lB.V 1968 r.
L3,L/t. Y ,
14. YIII 1968 r.
16. \r,
14,16. VII 1970 r.

y(aBaEro rroJrolrieHr4e iluilvu ?t6707,9. Dro rroJrolrreHrre HafiI{eHo tro
aTolrallHr,rnr Jrlrlrr4fM )r{eJreSa lT RaJrbr{r4fr c TorrHocTbro Ao 0,1 A. EvHgofi
<(l> o6osnaqeua cpeArrflfl BeJrrrqrdHa drflyxTyar(r{rr l4r-rrerrcl4Br.rocrra r4B-Ba Bep-
r{rrcrocrr{ (roroenry,nrcul{. BeprfiHaJrr,Hr,rft orpe3on coorBercrByer 0,1 tr{rrrer{-
cr4Blrocrr4 ctrenrpa. cpanueHrae" perracrporpar\frr AJrfl 3Be3Ar,r BD + 4"3567,
cHflrr,rx cAlrcrepczeft 72 w 24 A1il,.u,, rona3rrBaer, c Har{oia cretreHbro Aocro-
Ile]lHocrl{ r'rLI nro}r{e}{ orrrec'Tl4cb ri ctrcrirparr Bcrr},rxl{Barolqcfi 3Be3[r,I AD Leo,
cH.rrroia: c Arrcrrepcr.refr.Zlt Al run. tr4a paccuorpeHr{.rl {rr. l Br4A}Io, sro rorocbl
rrorJTorqer.rrrq TiO rra ycpeAr]erruoft perlacrllorpaMrre Botrr,IxrrBarorqefi suea4nr
AD Leo r{ecnoJrrrno cra6ee, qelu Ha per}Icrporpar{Max BBeBAbr-cy6napJIIdHa
BD j- 4'3561. O4lraxo r{B cpaBrrerrr{fl perr{crporpa^,rl{ BBe B;1br BD + 4'3561
c o6parrrofi/Ir{cfiepcr4efi 72 m 24 Al atn BLrAHo, trro uB-Ba paB[trqlrfl l\wcnopcntr
zHTerrcr4BJrocTr, Iroloc }reHfreTcfl lrallo. IoDToil,rY ]\iTi N{o}fierr cIIeJraTb BLrBoA,
sro ocJra6,,relrne rroJroc frolJrorqerrrdn TiO Ha perldctporpilr{rre BBeTJALT AD Leo
tro cpaBrrerruro c BD * /t'3561 pearrLHoe. It romy )He parree 5nr;ro nonaearro
[4] , uro rrHTer{cldBHocrb roJroB rfoJroc onr{crr rr4TarJa a-cr{creMbr (TiO a) gJIn
ctrexTpoB BBeBA A{t - M4 V l;ua.rrdrerr,rro cna6ee, qeN{ rr}rrerrcr4B}rocTb roJroB
troJroc Arrfl crrenrpoB BBeBA Ml - [48 III. Nlonrrro Aotrycr]4rb, qro u Ail.tr \?-cttc-
Tei\{r,r rroJrocbr rrorJroqerru.s ortrrctr{ Tr4Tarra oc;ra6;ngrorcfl B aTl\focti)epax 3Be3A-
I{apJIr4r{OB 11O CpaBrrelrrrrc c ar}roc$epallrt 3Be3II-rI4ralrToB.

(Dur. t. Ycpe4rerarre perucrpo-
rpaMMbr ctrer(TpoB BBeBA

o - BD + 4' 3561 (2 Almu); 6 -BD + 40 3561 (ztr A/nn); e - AD
Leo (24 A/,nn)

9ro xacaercrr luitruu )" 6707,9 Li5I, ro peaJrrrrocrr, ec oroiri/{ecrBJre}rrrr
cpeAr{ rroJroc norrlotr{errr{rr otrvcfi rrdrarla ,},-cr{crer{br TiO y (1-0) o6cyrn4a-
Jracr, B rrpeAblAyrqefi pa6ore aRToIra [5], rlle 6r,rno ronaeario, rrro 6nerr,rirpona-
rlrre JrI4IIrrILr ?',6707 ,9 Li I "irrr:lnei,i nornouler.rl,Ifl or(rlcrrllrralra ?t6707 ,7 TiO
? (t-0) 11, ne cyrlecrBelrrro, Aairie Arrr crexrpoB BBeBII ivl-rmrar{roB. floarouy
Ty .Ill4r"rr4ro 1,6707,9 Li I, HoTollyro rrr;i Br{Ar{r\,r rra perr4crporpal,rlJax BBeBABT-
cy6rapnuHa BD + 4"3561,, rroirirro cqr{rarb pea"nsuoli. I-Ia perucrporpaMMe
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Ta6rrqa 2

LiI
6707,9

CaI
6572,8
61*93, 8
(i47 I ,7
6462,6
6455, 6
64L,g,g
61t39,L
6t22,2
6102,7

Fci
6839, 8
6806, I
6677,9
6648, I
6625,0
6593, I
6592, I
6591 ,2
6575, 0
657lt,2
6518, 4
6498, 9
6481,9
6475,6
6358,7
6336,8
6322,7
6302, 5
6301 ,5
6297,8

4,02

--0,01+
.1, l tt

/t ril
2,81
'r <O

/+ ,77
,J,09
3, 16

1 ,2I
1,36
2rgo

-0 ,84

-1 ,29
1,79

-0,30'l ,58

-0 82
1,uti

-0,/r11 'trl1 ,58

-0,20,frdi
1,87
3,19
3,58
I ,1n9

0,72

,49
,44
,09

1,46
0 ,87

0, u9

1,57
t,ql
1 ,08
I ,"3
0,90

1,62

0,4.'t
I ,25
0,70
0,61
0,88

0, c7

i ,01
0, 78
0,72
1,,02

(0,i8:

I ,50
1 ,56
I )/,
r,o/
t ,05
t ,39
1 ,66

0,42
0,25
1,4lt
0, 62
0,59
0,99
0,79
0, 67
0, 56
0,75
0,55
0,90
0 ,65

L

1

{8
{B
18
19
L9
18

)

205
268
268
i3
13

168
268
3tt

206
ta

342
13

109
206

13
816
207
816
816

62

0,85

7 ,71t

0,66
0,95

0,80
1 ,01

1 ,25
0,94

7,28
7,57
1 ,58
1 ,58

0,99
f ,,12
0,71
0,91+
7,15

Bcrrbrxr4Barorqefi BBeBAr,r AD Leo [rvH:,tt| rrpu 1', 6707,9 o6napyxu{r}, rre yAaJrocb.
Ec.ru ona rarr ecrb, ro cpaBur,rMa c SrynryaqrrflN{rr BepHa.

9r:o6u onpeAeJrrrrr, coAepx{ar{r{e Jrvrvtr B arMocsepax BBeBA BD + 4"3561
.tr AD Leo, 6rrr Br,r6paH ptr1, lttHufr. florrroqeHlrfl ]r{eJreaa Id naJrr,qrrfl, otrpeAe-
JIeI{br AJIfl HrAX DITBI{BaJreHTI{bre IlIUpUHbr I4 nocTpoeEbr Kpr4Bbre pocTa tro N[eToAtr-
fie, orficaHHofi B [5] . gxeunaJreHTHbre r[]rprrHr,r AJrfl Bcex trrcrroJrr.BoBar{Hr,rx
B aHaJrr{Be rn1.E]./.ft rrorJroq,e}rr{fl y(a3ar-rbr B Ta6fl. 2. }tpunrre pocra [peACTaBJre-
Hbr Ha $w. 2. tr4s cpaelrenvn oMrtr.,pvsecl{rrx rt reoperuqecHofi HpuBbrx
pocTa 6burr,{ onpeAe.rre}rbr AonrrlepoBcHrze rrapaMeTpEr AJrE aroMoB ifieJre3a.
Cvlrtaa, qro ryp6yJreHTHrre cmopocrrr AJr.rt aror,roB ]neJreBa lT ,lrtrtrtt B aruoc*e-
pax r{ccrreAyeMbrx 3Be3A paBrrr,r, no o6brqHoft {opmyne [5] 6rrnu olpeAerreHbr
AOtr[JrepoBcHI4e trapaMe"pbr m AJrfl aToMoB Jlr1r.rttfl.1 ap1i. 3nauer{r4e 3Toft
cKOpOCrr/r, yBeJrr4qerrHoe, corJraclro [3] , s 1,5 paaa Ailfl yqeTa Ay6rerEoft cTpyr(-
Typbl IJI{}rI4trl, r4crroJrEsoBaJlocb B AaJrLHefimeM AJrfl OtrpeAeJrer.rrrfl coAep}r{a}rrdfl
aroMoB. Teruueparypr{ BoB6y}r{Aetr,tfl lbrrrrt troJryqeubr o6r,r.rHrr}r r,reroAoi\{,
olucaHHr,rM a [6], e. reMfiepaTypr;r rroHtrSar{uvr - rJpu noMoql4 coorHomeHr{fl
O, : 0,94 @r. Bce erv Aarrr{rre trprrBeAerrbr R ra6r. 3.

,(.na aruocSepbr BBeBAbI-KapJIEr(a M5 urr npeAtroJroErr{[r4 BnaseHrre gJreHT-

Irourrofi rrJrofHocrr{ lg p": -0,50, corJracuo [71. Tor4a npfi T - 3000'K
aroMbr llu.Trz.fl r[ fiaJrbr{rrfl 6ygy? HaxoAr4Tbcfl B ocHoBrro]\{ B r{efiTpaJrr,Holr
cocroflHrrr/t. flo4cvurar SToqficro aro]IoB, Mbr cr\{ox{eM trptrrl.flTb ero Ba rroJrrroe
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Ta6nnqa 3
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11,67

4 ,61.
1,68
I ,08

2,84
2,99
2,80

,86:
'-5, 53

--6,13

q[cro/ aroMoB. Torga rripaxenme AJrfi OrHorrreErrfi Hoat{uqrleHroB trorJroq,e-
HIIE B JrfrIJfrfr. rd rretrpepbrBHoM crrer(Tpe, BatrficaErroe B Br[Ae

n'l,sz1LNr- 7T'n:
' tncunx , (1)

MOlr{}ro JrerHo npeo6paaonarb B cJre[yrotr{ee BLT]la}r{eHr4e:

kff : k ffi : (lsq * lgx,)r,i - (lgr - ls xi)co *
-1- (ls unri - lg upcu) * (tg U?,i - lc U3"). (2)

BeJrzszurr orHolrrellr{.rl o6rqero rrr{cra aro}roB Jrurfitl It rrrrcJry aroMoB ftaJr6qr4.E
AJrfl BCe_x l4ocrreAyeMbrx 3Be3A r{ TO iHe B Orr{Olre}rr{ra x Connqy AaEr,r B ra6l. 3n cron6qax 10 w 1,1 coorBercrBeuno. co;rueqHr,re AarrHbre AJr.rr coAeplr{aurdfi
IrrtTtrfl Ir_fi_aJrr,qnfl 6r,rrz ncuoJrbBoRaHbr re )r{e, qro E B npeAbrAyqeft pa60re
anropa [5J.

Pacclrarplraaa pesyJrr,Tarr,r arr{x onpeqeneurzft, r,roH{rro cHaSarb, qro
coAeplriarrr4e ilvrtrfl n aruocSepe BBe3Ar,r,cy6Haprzxa BD + 4.Bs6L M5 vIn t4 paa i\{enE,rrre, qer{ rra Cbnuqe,
I[ trpEMepHO paBEO CoAep]flaHrrro Jrrr_
ru.E B arMo.c$epax 3Be3A rrrraHroB
M0-3 III. Ans Bctrr,rxtrBaroqefr
BBeBAbr AD Leo ycrauoBJrer{a ToJrb-
no BepxHff.E rpaEur{a coAeprfiaHrrfi
llutrtrfl.) ouo tro xpafiuefr mepe r 160
paB Menr,me cornequoro, paailusfie
B CoAepffiarrmv. lrvTmfl. y [Byx ]r3y_
qeunhrx BBeB,q cocraBJrfler no xpafi_
yefi ygpe 10 paa. B arlrocsepe-AD
Leo M4,5 Y iuru.s. Meubme, seM
B qggoc{gpe cy6xaprzna BD ++ 4"3561M5 VL Cefisac rpyAuo
cI(aBaT6, CBESaHO JrU aTo paBilulrr4e
co Bcrrbrmesuoft axrusrrocrbro AD
Leo znu oqeur 6onrmuu BoapacroM
cy6xapruxa BD + 4"Bb6l.

B Banrroqeuue Bbrpamarc rJry-
6oxyro 6raro4apnocm -P. 

E, Iepri-

<Dur. 2. I(punax pocra lrrfi BD +40856{
M5 VI (Aucuepcis ,1.2 A,tnn\ 'h\- l.l.i
BD + 40 3561 Mb VI (AucuepcunZ+'Xti-l
(6) u 4rr AD Leo M4,5 V (nrcuep'-

cvn 24 A.1un)'(e)

,-Watu,J-IV

o FeI

* Coi

57

Sneoga

on

4,37
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J ,41

I ,00
1.,51.
1 ,05
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1,,16
0, 36



6epry 3a npe4ocraBJregg6re ctrer{rporpaMrrr,r BBesA U o6CyXr4eHI,{e peSyJrr,-

raroe, a tunrHe f. H. IIIapatrOBoft 3a trolloqlr n o6pa6orxe l{arepilaJla Ha-

5;uoAer-rufi.

1{ gexa6px 1970 r.
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AItAAEX,Iilfl. FIAYH CCCP

11 3BE CTI{fl H PbI},I CH O 1Z A CT P O OI{ 3 ],ItIE CIT O 1)I

Torr XLVI, '1972 r.
OBCEPBATOP!I1T

HEITOTOPbIE BOTIPOCLI BIIICBEqI,IBAHI{fl
rroHrrsoBAHH0Io Bo[oPoAA,

OTITIITIIECKII TOJICTOTO B qACTOTAX IIUTHIIIVT

P. E. Iepm6epr

C qerrro yrorrr{eurrfl MeroArrr{rr {orouerpuvecroro arraJrrraa Borrbrrrren BBeBA Trrfia U\/
ltrara paccuorper prrA BorrpocoB nbrcBeqtrBaErrx BoAopoAuoft rrJraaMbr, otrrrrqecxr.r ronctoft
B qacrorax 6amueponcnr.rx nunuft.

flonaaauo, qro Bo Bcllblmitax firoruocrr, gu$$yanoro Ba;uauyuenu-rr AoJr?r(tra 6nrr ua-

rra r,r a{Sexrraurrft noaS{rrqtrer{r perou6unaqnr{ orpeAerrflercfl Berrquuoft j ,0. ,r-
b:2

JryrreHr.re rrJrasMr,r n ynrrpa$r.ronerosoit o6racrn fcnenrpa ,S., cr ?.0,e r{ oqerrr
c.Tra6o BaBflcr.rr orTHa, floryuerrlr o6uue r[opruyJrbr AJrfl Br,rqrrcJreurrfi paArraruBur,rx rrorepL

trJraaMbr rrpr{ r{oEeqEbrx BaceJIeHEocrEx BoB6y}ItAeEErtrx ypoBuefi nogopo;1a.
flogpo6uo paccr{orpeEa poJrr, Eecrarlfiouaproro uohn L*-ua,lyuerur. Boaumaroulue

ttptr BLTCBeTIttrarltru Lo-rnaETLI IIoBbIIrraroT SaceJreuaocTb BTopoIo ypoB]ifi II [prrBolltrT R

trepenaqr{e qacrr{ rroEtrBaquorrofi arrepr[rr rrJIaBMr{ B oe rerrJroByro oneprflrc, B peayJrr;Tare
qero r'IaMea.aercfi TeMrleparypa raaa r'r reM[ ero Br,rcBerrr{Bau[g. I(o.rlr.recrnennr,rft pacqer
trJrorlrocrrr Lr--xuautor flpoBoArrJrcfi c rlo]rfblqt,ro pemenrr.E crrcreMrn. Hlruerrlqecxr{x ypaBue-
utrft. C qeJrbro Br,rflcueurrr poJrrr paaJrr.rrrnr,rx rlaxropon ro naaultogeftcrBtrrr Br,rcBeqt.rBarorqero-
c.fl BoAopoAa u Lr-tttauton [ocJreAoBarcJILIro pacct{orpeEr,r cJreAyro[trrre Mo4eJrrr: qltcro pa-
J\uarLrBElre IIpoqeccbr B fiBorepM[secRoft nnaaue; Br,rcDerrrrBarrfie B fiBorepMrrarecRor-r rIJraBMe c
yrleToilr yAapHolo BSaI,IMOAeLI0TBLIE rraoTrrq; BrJcBeqr.rBallr,le BoAopoAa c yceToM yAapEbrx B3a-
trMoAeficrBrrr:i Ir oAHoBpeMeEEBrx Lr3MerreEuii ret\{fleparyp],r ra3a. PeurerrE, IloryqeEllhle AJrE
Alra-tra3ora Eaqarrrbrx reMrreparyp or 10 000 go 40 000" K, 4nr rrrrornocrefr BeqecrBa or
1010 Ao '10t4 c"L*3 rr AJrfi paBJrlIqHbIx rraqaJrBur,rx cocrosnnft r{our{Baqtrfl n roa6yrr4eurr.fi, tro-
HaBr,rBaroT, qTo Bce aTI,I trapaMeTpr,I BaMeTrro MerlrrroT npelteun6li xo4 rt a6co:nroTllr,re SEaqeHEfl
trJrorEocTrr Lr_-xnauton r,r BaceJrerrHocrrr BToporo ypoBH.fl BoAopoAEr,rx aToilroB. FIo nopuanr,-
Eafi l{OoMlrqecnafi [prrMecl l'eJrr{fl B paccMaTpilRaer{oM Arratra3o}re urornocreii Ee cr{a36rBa-
ETCE IIA )TI{X BEJII{qIHAX.

Cpanilcnrle reoperflqecnllx RprrBi;rx 6recxa BrlcBeqrrBaloqeftcfl flraaMbr, iloltyqeurlrJx c
J lerorrEecraqrrorapnoro ttottrLr. n 6ea uero, flol{aabrBaer, qro aro rloJre rr3Jryqeurr.fl BaMerr{o
BaMeAJrtrer trpoqecc ltrcBeqr,rBanrra. Ognaro o6rqrii BrrA Er,rcxoArrrqrrx nerseii Hprnr,rx 6,nec-
rya flpaRTl1qecfitr He l{ellflercfl rr orlellHr'r rrJroT[ocTr4 Betr{ecTBa Bo BcrrLr[rHax, troJryrreHELre
6ea yuera a$fienToB Lr_-ttotrttr, ol{a3brBar)Tcfl Balrr'r}neur{Lri\rlr B lrecnoJrbrto paB.

B flpr.r.noxterurrr, rraflrrcarlEolr 9. 0, Illuolreu, lraJro]fieg MeroA rrrrcJren]roro peurorilrfl Hrr-
HeTrrqecHl{x yparnenr,tii, Koropbre o[LlcLrBaror oAfloBper{eHr{oe [porel{aEr,re flpoqeccoR c
peBRO paBJII(.II{rIMI{ XapaRTepHLIl{II CROpOCTTIMII II pelIeEIIe ItOTOpLIx tpe6yer I,tgsecrfioli OC-
Topoxtuocrr{. Stot ueto4 r{ctroJrr,3oRaH Bo Bcex pacarerax r{ecraqrroEapEoro rroJrfi L-, il no-
BBoJrrrJr coRparrrTb ueo6xoAuuyro BIJrIrIcrllreilbnyro pa6ory na 6-7-roprARoB rro cpaBrreHr{ro
c pacqeraMrt craHAaprH Lrrrrr cnocobattr.

SOME PROBLEMS ON THE RADIATIVE REI,AXATION OF IONIZED HYDRO-
GEN OPTICALLYTHICIT AT LINES FREQUENCIES, 1ry R. E. Gershberg.- In order
to improve the_methods-of photonretric analysis oI the UV Cet-type star flare"s some prob-
lems of the radiative relaxing hydrogen plairna optically thick"at Balmer lines fre{uen-
oies are considered.

Diffuse Balmer continuurn radiation is sliown to be small into the llares and therefore
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[he effective recombinaiion coefficient is determined by the value i ,-. The l]o\i,er" Z-J
t:t

of plasma radiation in ultraviolet region ,S,, c Te'o.s antl the 'deiendence 
of ,S,, on

[he optical thickness T"r, is shown to be small. General formulae for plasma radiative los-
ses are obtained accounting for finite popula[ions of hydrogen excited levels.

The role o{ nonstationary L, radlation field is consid6red in details. L,- quanta ori-
ginated during plasma relaxation raise the second level population, lead to translormation
oJ a pa-rt of- piasma ionization energy into its thermal energy and as a lesul[ alter the
thermal regime of the gas and its relaxationrate. Quantitat"ive calculation of Loquanta
d9n5r^i-y is carried out b-y solving the system o{ l<inetic equations. To clearify ihe role
of different lactors on the relaxing hydrogen and Lo quant'a interaction the "follorving
models are considered consecutively: pure radiative processes into isothermal plasma;
isothermal.plasma relaxation process accouating for tie impact interactions of pdrticlesi
the.relaxation_process taking-into accounL for the impact interactions ancl teriperature
variations' Solutions obtained for the initial temperature range from t0 000 to 40 b00' K,
medium clensiiy from 1010 to 1014 cm:3 and for diiferent initidl states of ionization and
elcitation s_how that all these parameters alter appreciably the temporal variations and
absolute values of Lo quanta densiby and the secorrd level iopulation of hydrogen atoms.
But normal cosmical helium admixture does noL influence on ihese things.

Comparison between theoretical light curves for radiative relaxing plasma obtained
with and without accounting for the nonstationary L, radiation shows that the radiation
lielil slows dorvn appreciably the relaxation process, But the general ouLlook of descending
branches oI the light curves does noL vary noliceably and [he eslimations of mediurn clen-
sity obtained without accounting for Lo field are sometimes underestirnated.

In Appeldix vritten by E. E. Shnol the method for numerical solution of a system
of kinetiCequaLions (describing simultaneous realization of processes with very different
characteristic rates and whose solution demands a certain care) is given. This method is
used for all nonstationary Lo field determinaLions. It reduces the necessary calculations
by a lactor of 106-10? in comparison to standard methods.

B pa6ore [1] 6rrn trpoBeAerr trlleABapr4rerrr,]rErfi aHarrrra drororretpuuecnr?Ix
cBoficrB Bctrr,rrrren BBeaA Tr{na UV }tlrra ra 6r,rno rronaaa}ro, qro Ha6JIroAaeNIbIe
npr4Br,re 6necra aT?rx BcrrbrrrreH B 60rb[ruHcTBe cJlyqaeB l{etrroxo npeAcraBJrflroT-
cfl. B paMHax llpocrefimefr He6yr.EpHoft NloAeJrr{ - BbrcBeqvBalorqeroc.tr tl
pacrurrpflroqefocfl rasoBoro o6pa3oBalrll.fl trocToflHHofi Maccr;r r{ [ocToflHHoft
TeMtrepaTypbr, orrTtrlqecHr{ ToHnoro Bo BceM Ar{atra3oHe otrTr4rrecl(ux sacToT.
Auanras rar(oro rrpeAcraBJreurlf Ha6rroAeHr,rfi rroBBoJI\IJr BaHJIroqtr{Tb, qro
BbrcBeqr4Barrr4e rasoBoro o6flaKa c xapar(TepHLIM paSMepor{ 1011 c,4r, o xapaft-
repuofi rrJrorHocrr,to 3.1.010 c,,tr,-s t4 c xapanrepnoft cnopocrbro pacu?Iper.fifl.
10e culcenMoxter 4atr, Sorouerpuqecxyro rtaprr{Hy, Becr,Ma cxoArryro c Ha6rro-
AaeMbrMr{ npr{BbrMr{ 6xecra Bcfrr,rrtreH BBeSA Tr{tra UV Itltra.

Brruonneunrrft [oaAuee yuer ac[SenroB oxJra]r{Ael{r{fl yBerrr{qrzn paauoo6pa-
Brre reoperuqecnnx KplrBtrx 6necxa BbrcBerrtrBaroqeroc.E raBa rr [pr[BeJI I(
BbrBoAy, qTo xapaHTepllble pasMeplr BcubllrrKlt u cHopocrr, ee pacrflirperrl4n

AOJrlr{Hbr 6nrrr, ylrensrtreHbr fro cpaBHeHlrro c oqeHHaN{u, troilyqelIHBrMld trpr4
(usoTepMI4qeCKoM allaJltr3e), a xapaHTepIIa.E IIJIoTHOCTL BeqeCTBa BO BCIIbIItrHe
yBeruqeHa [2] . ,(anruefimue ctrer(rpaJrbHbre r{ crefirpor(oJropr{Merpuqecxlde
r{a6JIroAeHlIs [3-7] troHaBaJIlI, qro He6yrflpHafi MoAeJrb Bctrblrlrlttr, nocrpoeH-
Ha.fi tro Sorouerpu.recHrri\{ Aar{I{B,rM, AoJr?r{Ha 6rrft, uogu(luqrLpoBalra B AByx
orl{otrre}rl4fx. Bo-uepebrx, To o6ctonrenrcrBo, qro Bo BpeN{fl cuJrf,Hr,rx Bcrlbr-
rlreK, HorAa B ol,l]J1tccuvtrroflBJr-sroT0.fi ilvt].[rl ]refiTpaJiE,Horo r4 Aa]I{e rroHI{SoBalr-
HOrO reJlr{.E, B CfreHTpe 3Be3AI;r coxpar{-flroTcfl rroJrocbr oKI4cI4 TtrlTarra, cBr4Ae-

TeJrbcTByeT o JroHaJrbHocTr{ BcrrbrrrreK, T. e. xapaHTepHbrfi pa3Mep BCtrbIIITItE

I(oJIlHeH 6nrrr, uo npafiuefi r,repe MeIrDIrre xapanrepuoro pasllepa sBeBAbr

(-10t0 cu). Bo-aroplrx, eMrrcczorlnr,rfi 6anr,ueponcxl,Ift AenpeMellr BcrIrIItreK
r4 oTHortreHtrg r{rlTerrcr4BHocr}r Jrr{fiefrsaToft I{ IletrpepblBHoft avuccam Bcfrbr-
rtreK rronasaJrr4, qTo oHr4 Henpospaqllbl B Jrtrrrl{.Ex 6anr,lteponcKoft ceprlr4.

Pacser Br,rcBeqr{BaHl{fi raBoBoro o6paBoBaHidfl, otrTllqecxIr rorrcroto B

:ltr.rrflx, rrpeAcraBJrfler co6ofi Buaqureilr,Ho 6onee cJlolFiuyro BaAaqy, qeM

pacqeT otrrurrecHrzr ToHHofi r\roAeJrr{. flouuuo sr4cTo MaTel{aTr{qecfir,Ix TpyA-
Hocrefi, pacqer orrrtrqecnu ToJlcrofi MoAeJIrr corrp.E)fielr c rleo6xoAuMocrF,ro
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trpfiBJIeqeH![fi AoIIOJT]IIrTeJIbI"Ibrx HeBaBI{CIIMI,rX IIapaMeTpoB SaAaqfi: MepbI
aMvccnfr trSlyrraroqero cJrofi, trJroTHocTtrr BeIrIecTBa, rpaAr{eHTa cKopocrr4.
B peay;rr,rare cenreftcrso reopeTrrqecnr{x ripr{Bbrx 6"necna AoJr}r{Ho crarr, oseHr,
6oratrrnr, Ho oAHoBI{aqHoe onpeAeJreHlte Bcex IreBaBlrcrrl\fbrx rrapaMerpoB rro
ua6.nro4aeuofi Hpuuoft 6recHa Bcrrbrrrrn14 rrpaHrfiqecnr{ yffie }rsBoBMo}nr{o.

Pacser BI,ICBesr4BaHVfl oflTlrryecr{rr roJrcroro B JrrrHt.flx raaoBofo o6paaona-
nug uara6oJlee cJrolr{en grn roft cler(TparEHofi o6;racfla, rAe r,raJryseHr{e B
ilvrlarrx flBJrflercfl orrpe4eJrflroqum. FlarrgAr.roe [pe4craBJreHlrre o coorHorne-
nrau nr,rnefisarofi u HeIIpep];rBHofi cocrasnr{rcrqr{x rrBryseHrdrr B ar,rrzccnrz o[Tr4-
qecxu rour(ofi nogopo4noft rrJraaMbr 4aer {ur. 1. Ha orofi {trype [pmBeAer{br
rlyuHquu Sunv (T") - ivroquocrb uaryrrerrrafl rrJragMbr egrzuuuuoft rrJrorHo-
crw (n" - hp: 7 cn-|), trpuqeM ctrJrorrrHr,re rvrqurt coorBercrByror noJrr.ror\{y
r4ailyqeHtrrc, a Ixrpr{xoBbre - rraryqeur4ro B rrelpepbrBr{oM crrenTpe. I4a rpa$ra-
r{oB cJreAyer, qro zaryrreHr{e B ynr,tparfuonerosoft o6nacrlr B rrruponoM J{r{aila-
sOHe OJreHTpOHHr,rx TeMtreparyp oIIpeAeJr.rreTcrr HeflpepbrBrrbr[{ [sryqeHr4eM
rrraaMbr; e clrrlefi o6tacrw ctrenrpa npv T": 2500" K .nunefisaroe raBflyqeHr,re
cocraBJlser 6orce 99%o o6rqero lraryqeHr,rfl, anpfi Te: B0 000'K -.numr'1, o6qero trBlyqeHlr.a rrJraBMEr; BI4ByaJrr,Hafl o6.racrr, clenrpa BarrrrMaer
B arorr orHorrreurrrr [poMe]Hyroqnoe fioro]fieHfi e Me]r{Ay o6nactaua U u B.
C;re4oeatelbHo, r43ryqeHlde rrJraBMDr n yrrtpa{rzoJrere }rauMer.ree qyBcrBlrreJrr,Ho
R orrTmqecxofi ronqe cpeALr B sacrorax rrwtwfr.,

flocre4uee yrBepln4eHr.{e r{o}nHo yroqHr,{rb cJreAyroqr{M o6pasou. B 4ua-
rraBorre T":2500 -:- B0 000'K or 74 qo 90% o6qero r{BJryqer{rrfl B yrrr,rpa-
Suorere rrpflxoAr{Tcrr Ha HenpepblBrryrc aDrr,{ccrdro, rltHTeHcrrBuocrE, noropofi
B otrTtrrqecHfi ronxofi rrJraBr\re rrponopqr{oHaJrbrra KBaApary aneHpponnofi
rrJrorEocrtz. C yoenra.reul{eM onrrdqecHofi roJrtrIr{ B Jrr{Hr4flx gon.a nraneftsaroft
3l{tr{ccur4 r o6qeu I4BilyqeHril{ yMeHbrnaercfr, a BaBr4cI{NlocTr, BToft oN{ucorim
or aJrenTpouuofr uroruocrr,r craHoBr{rcf cra6ee, rrer\{ nBaAparrdquafl. Ho ua4o
r{r{err, B BtrAy, qro otrTr4qecr(af roJrqa B qacrorax rex ruIeHoB 6ansrueponcHoft
ceprrv, noropbre rronaAaror s o6flacrs U, v gecnrr\tr lr corrtfi paa Meubrrre,
qeN{ TI,Ia trI '61I?,, B qaCTOTaX HOTopLIx BCIbIIIII{I{ HelpOBpaqHbI; B qaCTOTaX

Bbrclllux srelroB ceptrltt, r(oroprre rretrocpeAcrBenHo npr4MEJxaror r 6arruepon-
CI(OMy I{O}ITI{HyyMy, OITtr{IIeCHaq TOIIqa RCIIbIIIIeH CTOJIL Ete MaJIa, KaI( m

B sacTorax HouTr{rryyr{a. floarouy, HecMorpfl Ha 6oilbrxym oflr[qecnyro
ToJrrqy Bcrrrr[rex B JIIiIEratrx Ho z H g, orltJrorreul{.fl or cooruorilerrrrfl

| 6< rlsrlr (1) t,g!
-L t/

e ynsrpa$uoJreroBol\{ r{BryqeHr4[ Bcnbrruex rre
AO JI?I{IIEI trpeBblmaTb HeCfi O JI LItIltX trp OqOHTOB .

trlla arux o6qzx coo6panreurafi cre4yer, uro
4"ua {orolrerpnqecnoro aHaJruBa Hpr{Bbrx 6necHa
Bcrrbrrtrer BBeBA Tr{tra UV }trara nara6onee uoAxo-
gar ua6rro4eHr/rfl Bctrr,rlren B o6nactz U, a lro-
p,zcpun aqua arraJrqa a Sorouerpuuecrr{x AarrHbrx,
r{BJro}r{eHnoro s [1, 2, 4] gtn orrrr.rqecxrr Torr-
Horo raaa, Artr crryqafi xouesuofi ourrasecHoft
TOJrrqr4 B Jrr4r.rr4flx AoJrlr{Ha cBoAtrTb0fl TOrAa n
rrepecMorpy HenoroprJx reMtreparypnrrx c[ynn_
tluit u rt oqeHne BJrr4flrrr{fl Hecrar{uo}rapuoro
nonn Lo-u3Jryqeul{fl r.ra crerrenr; r{or{maarlrrr4 rI
eoa6ynr4eumfl rrJraBMbr, rla Berrrzqrruy paArfarlrB-
IIbrx noTepb I4, B HOHeSHOII CqeTe, Ha Te]Itr BLI_
cBeqrBar{rd.s ur Br A ltpunofi 6.rrecna BbrcBeql/r-
BA rOm,erocn Ia3a.

IIep euucneun[re B orrp ocjjr Hecrarlrdorraprror o
I,I3iryqeHrr.E rrJraSr{br a paccMaTpIrBaloTcfr B
uacronq,eft pa6ore.

-z/

J,C 11,0 ti,f Lgis

rDr.rr', 1. Morrluoc'r.r, lll3ryrrcu[rr
uogopoguo[i rrJraBMbr e11r'rurlq-.
I{Olr IrJIOTrrOCTr,l R paSJIIIEHIiX
yrracTltax orrTllrrecHoro ctreltTpa
B 3aRi,rctlMOCTu Or: O;renrpounoii

reMtrepaTypbr
I - r{oHTfluyynt } nurilu; 2 - t{oH
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Sipipemrnnnr,rft noa{SnqugEr pexom6uuaqnr

B pacsetax [2] upeAtroJlaraJlocb, qro Bctrr,rmnr[ BBeBA Trrtra UV [tura
trpoBparllrbl n 6ansnrepoBcltux JrfrIJr.flx, Ho HetrpoBparrHBr B rafiDrasoecHolvr
r{orrrrrrryyMe; troaroMy B HaqecrBe eS$exruruoro roo$Suqtrerrra peHou6u-

Haqrrtr [poro,oB rir aJrer(rpo,oB trcnoJrr,BoBaJracb BertrqtrEa ) c* 1r";,."gu
h:2

Crc(T") - noa{frzqrerrr penoM6nuaqraz na &-yponenr uefirpanbnoro BoAo-
poArloro aToMa. Ho n cpeAe, rAe TH4 [ocraToqHo BeJr[Ha, otrTr{qecr(afi ToJrqa
a.'6anrMepoBcrtoM nouTulryyMe Molr(er or(aBarbc.fl eauernoft nenuuznoft; r
oroM cryqae a{sexrzsunrr noa{{zqtrerrroM peHoru6rraqum 6yger Z Cr Q 

"),h:3
trocl(oJlBny 6o,[ruuscrso penou6lruaqrafi na nropoft ypoBerb 6y4er-momueu-
ctrpoBarscfi trouraaqueft 4zS{yaurrura Ba"-rsaurar{u, ra trpocrbre coorrlome-
nun ue6ynrpnoft lro4enu ({) crarionflrcfl y)r(e HetrprrMeurrMbr B troJroce U. Tanzrvr
o6paaou, EctroJrbBoBanue ue6y,raprofi uogerrr Bctrbrmr(tr BoBMolnEo Jrrrtrb rorAar.
HOrAa Tg* H0 CJIUmROM BeJrtrI(a. oqeUZU eTO OrpaHr,rqeEze qECJTeIIHO.

flpu ponrnep oBcnoM p acmtrp eHr,ru aMltcctrounrrx rranraft otrTrrqecn afl To JI q a
B r{enTpe nuumn Ho

ri.3. 10-?tLIa 

- 

llzl,

rAe ?, - xapaxTeprrafl cnopocrb B cpeAe, nrl - sracilo BoAopoAur,rx aroNroB Bo
BTopoM cocro.flHrzr4 B eAr4Hrtqnou cro.;r6e Br,rcBesuBaroq,erocfl raaa. Corracuo
[4] , rurapxoBcnoe pacmtrpeurae 6anr,lreporcxur rurlrafi Bo Bcrrblrrrnax r[aJlo-
BeporrrHo. C 4pyrofi cropor{br, otrTr4secra-s roJrrqa y trpeAerra 6anr,lrepoacHoro
I(OHTI4HyyMa otrpeAeJrfleTCfi CooTrrO[reHrderr

(2)

x Ba : \ ,1t' 70-17 nrl .

floar:ouy rrplt Tsa < I wnreer MecTo coorrrorrerr{e

- 4,5.70toTH*( , .

(3)

(4)

Ecrra xapaHTepHafl cnopocrr, B BbrcBeqtr4Barou,ei\fc-fl raBe - TerIJroBafl cltopocTr],
coorBercrByroqa.fl Ter[ueparype B Hec(oflE,r{o Aec.srr(oB Trrcflq rpaAycos [5] ,

ro a ^t 2. 706 cnl cek ,t 'cH@ < 2 , 104 . Ecnu xre Elrr{ccrror{Hbl e lruutttr a{{extunuo
paclllr{pflroTcfl MaHpocHoEI4qecRr4Mu ABr{}Kerlr4flrlr{, cHopocrE l{oropbrx Moryr
Aocrrrrarr, HecrtoJrr,nlrx coreru x,u,lcen 14, 81, To rHa < 103.

Hyunerr, t51 cotrocraBr4Jr ua6rio4aeurrft arll4cc[orrrrblii 6a.rrlrepoecHIafi
AeHpeMeHT BO BCIbIIIIHaX C TeOpeTIIqeCHI4N{ AeI{pelIeI'ITOM, BbIqtr{CIeHHLII[ AJIfi
Horepeuruoro pacceflHr4.rr B ycJroB\tflx JITP, TI oqeuuJrtylu-t 102 +- 103.

Bo.iree noppenrrlrrfi pacqer Aer(pel{errra c yqeroM Hefioreperrrrdocrlr pacceflI'Irrfl
n ABr{}rreHrdfl B uaryqarorqefi cpeAe rroaBoJrr,rJr oqeul{r6 xapaHTepEIyIo Bepofr-
Hocrr, BbIxoAa HF-HBaHra r4B BcIrbIIrIHtt f:n = 10-B [7]. TaHznt o6p-aeou,
uMeloql4ec.s AaIIlIbIe troBBoJL[IOT BaHJIIoqtr{TL, lITo yoJIoBu" A]F.a q 103 A;na
Bcrrbrmen BBeBA Tr{na UV Hura, fio-BrfAldl{oil{y, BBr[oJrHfleTcfll v ar:o o6crog-
TeJTE,CTBO AaeT OCr{OBa}rI{e I{CrrOJr},3OBaTb B fiaqe0TBe e{{eHranuoro Hoafsll-

qrrerrra pexom6rnaqrrz Berr4qr,rHy 2 C,,9").
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{Dyunquu Sa rv (T 
")

Peaynr,rarr,r pacrrera c[ynxqlrfi Svnv (7") rprlBe/Ieur,r na {ur. 1. 3tn
Bblql,IcJrer-rl4fl cAeJrarrbr Ha ocHonaHr.rrd pacqerou [9] rL y?oqr.rflror upn6.rrr,r-
ir{eHubre orleuxrr Synxqlrfi, npr4Be[eHnbre B 121. (3auer.lru, qro Ha Srnr. 2
e [2] {ynxrlltra ,S (7") uaneceur,r c orirlr6oqrrbrrr cABr4rolr rro ocrd a6crlucc;
oArrarro Bo RCe ;1a;rr,rrefiurr.re pacqerbr [2] nournz ruurrr Be.rrr4susw d lg Sld lg T 

",lan qro ora olira6na rre cna3aJracr, Ha peByJrlra:rax.) trI: (llrr. l cne4yer, uro
IIpaI{TI4CeCItr4 BO BCelr paCCl[OTperrlroI{ AI4atra3or{e eJrenTpoHIIDTX TerrnepaTJ/p
yrr,r:pariruoreroBoe r,rBJryseHue nJraBMbr e4r,rnuvrroft nJrorHocrr,{ c roqrrocrr,ro
go 10-{5 0/e ygonrerBop.rrer coorrrorreHtrro

Su (?,) o T;o'n (5)

Pa4uarunur,re [oreprr BrrcBeqnBarculerocfl r,aaa

B cpeAe, upoapauuoft n 6anr,uepoBcr{r,rx ilmuritrxj qrrcilo t}oAopoAHbrx
arolfoB na noa6yxrAer{I{blx ypoBHflx npeue6pelnuMo rlaJro, r4 paAr{arr{Brrbre
noreplr otrpeAeJr.Erorcr B ocuoBHo]lr yAap]rbrr{ soa6yxgeuraerf Jrr4Hr4r4 Loz y4ap-
nofi norlueaqr.lefi c ocrroBr{oro ypoBr-rfl. B cpege, EetrpoBpaqHofi n 6antuepon-
cnrrx Jrr4Errflx, cllTyarlutr ycJro)I{Hflerctr: rrorepr[ Ha yAapHoe noa6ynr4eurae
Lo lloryr qacrr.rrlHo rlJlr{ Aa}r{e trorlHocrbro noMtreucr{poBarbcfl yAapar,[rz BTopoI'o
poAa r4 dtorozonnaaqzeft noa6yxrgeiluux aroil{oB Lo-xeaurallr4, a HaceJreE-
Hocrb BToporo ypoBlrfl Mo)r{er crarr, croJrr, nr,rcoHofi, qro yAapHoe noa6yxt4erlrae
6anrlreponcHnx rranrafi ona?fiercrr Bar{erHbrlr cronoM Teunoeofi aHeprrdr/r cRo-
6o4nr,rx DJreHTpoHoB. flpeguorolr{eHr{e o aanrernofi poJru DToro oror(a He trporr4-
Bopeqvr r4cxoAnol\{y AonyqeHraro o BHasr4Terbnoft our[secnofi ronqe B rrt4rtutr
H.r: ouenra4uo, BTr4 ABa ycJroBrr.E coBMecrrrMr,r, ecJrrd B xoAe 4ra$sysrzn 6ansuepo-
BCnr4X HBaHTOB, BOsHUKarOrqr4X trpr4 yAapHrJx rrepexoAax co BToporo Ha
6onee srrconr{e ypoBHtr, Br{eprr4f arr4x HBaHroB He nepeAaercfl o6paruo cno-
6o4ur,ru DJreHTpoHaM Haxznr-rra6o eSSenruanr,r\f [[exaHr4raMorf.

Vszrurn a.fl B ce arrd co o6p arxeurafl , rraMerlerru.s ouepri,Ir4 cno6ogu-r,rx a JreKTp o-
noB s t c,aa3 n[a3u6I Ba cqer naarnro;1eficrBr4fl c BoAopoA]rrrri\{r4 arot{aN{trr Mo?r{Ho
3anrrcarb n o6qeu nra4e:

)^&@

#: -"" > { > (x*-Xt)?rr,qr,*-n*e^tt)-l- (x.- xr)n*qr.}ppalcenl,
h:1 m:h-Fl

(6

IAe Xc - rroTeHqr4aJr r4oHr4sallr4rr BOAOpOAHOIO aTolra, X/r _ [oTeHr{rraJr BoB-
6yni4enna &-ro yponurr, tlh - HourleHTpaqrr.s BoAopoAHErx arorroB ua &-rr
ypoBl{e, Qnm - xoa${rnqlreur yAapuoro noa6yrxgeunfl BogopoAHoro aroNra c
&-ro ua m-fi ypoBeub, Qmh - moa$$uqr,{er-rr yAapHofi lleartrraeaqr{rr t4 Qac -xoadltbuquenr: y4apnofi r4our4galIuu. C uouoqrro rrBBecrrrrJx coornoruenufi
r,r elr{Ay noreHqrraJraMn u oHrds ar\vm v noe6yxt4enza

xr: xc(, - #) (7)

I4 CoorHorrrerrtr.E Merr(Ay roe{suqueHTaMtr noa6yxtgenz4 r AeaKruBar{r4tr aroMa
oJrer(TporrEBrM yAapoM

X 
-Y,m"ft

Qmh:

ypaBHerrrre (6) uoxrno nepenucarb B BuAe

-a e kr" 
Qtt* (8)

d", €
,1,t :-n"Xc A

k:1#i -e*,? - #) Qr*(r - rr*) * Qr"\ IaPelcerol, (e)
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n ln.
t!,e '( rm - oTHoIIreHtre I{cTr{HHoro orrlollerrl{.s l(oHr{er{Tp ar\ui4 tln

tn2 -1;T
';;- e e

Lr llp K paBr{OBecHoN{y oTHorxeHrlro 3rl,1x Horil{eHTpallwfr. flpn \nrn<-L cooTBer-
cTByroqlre yAapHbre BBallNroAeitcrBl,Ifl oxJrairiAalor rIJIasrly, ilpll ?r,r, ) I 

-rlarpeBalor. OuenuJluo, rITo 1,;,?r1 
: bml btl, ryp bi - rrBBecrIIIiIe Ko3-(ildlI,Iq[eHrLI

l4eueera. Ecr.. bp* brrr, ro ?r.r. --> I u corJlacHo (9) coornelcrBylotql4e
yAapHEIe B3ar4I{OAeftCTBI4fl rrepecraror RJrl4frrb Ha 0r{eprerl{qecr{oe cocTotlErte
rTJraBMbr, xor.rl o6e BelzquHbr b; lloryr 6r,rrs Becllra AaJreI{I4 or eAI{III4IILI.

Baanmo4eiicrBrre cBo6oAHbrx aJrerirporroB c trporoHar{r{ nplrBoAI4r It I4Br{e-

I{erII{flM nl4rrerr4qecfiOia SHeprI,I[ DJTeHTpOHTIOTO raSa 3a ciler cB06o/1[Io-
cBo6oAHoro lr pexoNr6r,rHar{r{oHHoro r,laJryrleHr{fi u Ba cqer 6ear,rarytateJlbllblx
rpofiHr,rx penor,I6uuaqr,Iii. Bc.fl aHeprl,Ir{ cBo6oAuo-ctso5o4noro ras.ryqerllra qc]l-
rraeTcrr r43 I{uHerr4secHofi srrellrl{r{ aJ]enrpoHoB:

rrm
dp.!! o

-r*: -nan'r,Afi\ ui;(r, T,)dt fePe'cenl,UL J

r/le s17 - Hoa$tl)uqraer.rr cno6oAlro-cBo6oAIIoro u3,[yqeHw . Bctt ErleprL{fl cBtlsrt
0Jrer{rpo}Ta, peKoN{6r4Hr4pyroqero nplr rpoi,ilibrx croJrI{HoBeHtrrflx, rrepexoAlrr
B nr4Herrlrqecltyro Srreprr,rlo aJreHTporrlroro raSa

(10)

(1 1)

(1.4)

(15)

({ 6)

rAe Qcn - noaS{uqr{eHr rpofirroft ilerioM6r{Haql4r[ ta k-fi. ypoBeHb. ,{anee,
8Cil14 t'1, - Kog4$uqueHT usJryqeHl{fl B &-u xoutzrryyr{e, To raqacrE, peKox[6i4-
HarIuoHHOro r43ryqeHl,rfl, noTopafl qep[aeTcfl r{3 nr4rrerr4qecxol'1 EHeprrlr4 ra3a
rn npuBoAI4T K ero oxJralrr4eHl{ro, rroirier 6rrrr, uogcur{Ta}Ia no c}oprryne

(rc1

ry : - rleftpi t" 
J' "JJ;;r"' ^ 

- (x. - x,,lf c, ('r',) tcpatcert. (tz)
h

B peeynr,rate

+: *ai+,it'+ ux'"). ({3)

(forouonraeaqrzn noa6ynrAeFrHr,rx aroMoB BoAopoila cno6ogrrstnrra Lo-neanta-
}II,I YBEJII{qI{BAET EI'IEPTI4IO AJJEHTPOIiHOIO IA3A

,.T,P 6

::.h- : * n\np ) (X" - Xr) q"r lepalcenl,
A:1

-r^ @

? : * ru,. ) ntt(Xtt -l Xz-X") Qr"fepalcenl,
L--o

dTn _ 1 | 1 (t (. dn,, 
ldt - n. \ 3 dr \si't * aP* u"\ -'"nf l[-tn ]

r[e ii," - Hoar[{zql4errr coorr]ercrnyroqefi c}oronoeraaaqur,r.

flocrorsity rr{}r{eJrble qacrurlbr B l{eloABi4inrrofi nnaarre canrr{ iro ceSe rre
I.rueror croltoB gnn ceoefi Rrdireruqecxoii aneprr,rra, ro, npene6perafl BoBi\{o}Hrrr{-
1r14 paBJII{rIIiflm14 aaeHTporroi,i u uourrori'r'errneplryl) B n,'ra3Nlc, ypaBrrcr{rrt.t
l)Freprl4rd r{o}r(}ro Satrr,rcaTb B Br4/ie

*(+nkr'"): ${un l- ep * e,)

frilw
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tqe n - froJrrrar{ Korrr{eHTpaqr.rfl qacTuq B rIJraSMe:

t't.: ne* np * i n, : np * no. ' (17)
k:1

Ilecraqnonapuoe [oJre r4sJrylleulrfl Lo n nrrcneqrrBaroule[rc.s raae

ltax zsnecruo, trptr penoM6uuaqznx trpororoB tr eJreKTpoEoB E B xoAo
trocJreAyroqux KacHaAHbrx nepexoAoB or{oJro troJroBtrEbr cBfiSaEEhrx gJrenTpo-
HoB oKaSr,rBarorcfl Ha BTopoM aHepreruqecxoM ypoBEe nefirpanr,noro BoAopoA-
Iroro aroMa, tr flocJreAyroqrre ctroHTanr]bre rrepexogbr Brrlr3 Aaror cno6ogurre
Lr-nnauru,r. floarouy B BbrcBeqr.{Baroqeftcr nogopo4nofr trJraBMe Mo}r{rro o1rtr-
Aarr, r{}rrer{cl4Brroe lr Hecrar{rroHapHoe IroJre Lo-ua.nyueuza. B upunqzre
ETO nOJIe MOlIieT CoAepE(aTL BaI{eTHyIO AOJIIO rtepBOlrasarrrnOft rAOnuaaqlrOnnOfi
gI{eprrrl{ rrJraBMBr, cno6ognr,re Lo-rnaurr,r Moryr a{(rerrznuo uos6y[r4arr
BoAOpO[IIbIe aToMbI, yBeJIEqUBafl onTuqeCHyIO TOJIqy CpeAbI Tg1, I{ B&TeM
I4oIrI4SoBarE noe6yxtgeuubre aroMbl, BaMeAJI.Efi TeM caMbrM trpoqecc Br,rcBeqrr-
BaHLtfi. ?Iurrur.l cJroBaMI,I, IrrrreucrzBrroe raryqeHr,re n Lo, Mo)I{er BJrtrfiTr, rra Bce
ocHoBrrr,re {zazvecxre trapaMerpbl BbrcBeqrnBaroqerocfl raea. Oqeu,rAuo, rrro
BHyrperlHue ,4Btr)r{elrtrfl Br,IcBeqI,IBaroqeficn trJra3Mbl AeJraroT ee 6o.lree trpo3paq-
rrofi s nuHzu, TaH sro trrHTencr,rBlrocrr uora Lo Mar(cr{MaJrr,tra neuognzrxnoft
cpeAe, ,{aree, trocnoJrr,Hy na6.nrogeur.fi troHa3},rBaror, qro r c BeJrrIKa y?fie
B CaMOM HarIaIe BCIil;rUIr{I4, TO I\(O}I{HO CqIlITaTb, qTO Bctrr,Iltrfta HetrpoBpaqEa
r L., nce Bpeel.fl. 3ro o6crosreJlrcrBo troBBoJr.seT upeue6pevr rpaHr{qHr,r}rr(
ctriorrM.]a Bctrr,r[HIII r4 cq[Tarb, sro noile L,, -uanyueEtrrr otrpeAeJlferc.rl Jrl4rrrb
JIoHaJIbHLri\[rI ycJroBr{flMu B BLrcBeuunaroqeftcf trJIaBMe rreBaBI,rcrrMo or ee
reoxreTpuu.

trI cro?u,u,e A paeH,etdust 6blceeq,u6a H,ufl.
qe mbl pe r,fi o tlnott ett mHoti rLlL as JwbL c ually q,erdu e il,

An, noilusecrBeHnbrx orleHon e{Sexron rrecraquoHapHoro rraryqerifirr
Lo orpauuqr,rMcfi TpexyposeHuofr MoAeJrr,ro Bo4opoAr{oro aroMa. flocxo.nrny
Rcrr,rmra Hetrpospaqna n L" u peHou6ruaqr4r( rra ueprrrfi ypoBelrr noMtreucr4-
pyrorc.E SorozouraaquflMrr 4u$ftyauunr L"-usnyuenueM, ro n oquopo4uofi
r{ Hetro4B[]nuoft uraeue trJrorrrocrz rrpororroB (no), caoioAnbrx aJrenrpoHoB
(rz.), no4opoArrlrx aroMoB B ocrroBrrorrr (zzr) u noa6yrx4euuou (rer) cocrosuzsx
I4 tr,rrorrrocrr. cro6o4nrrx Lo-re aurou (n) AoJrlr{Hr,r onpeAeJrflrbca cne4yroqeft
ctacreuoft ypanuenzfi:
dn^
-#- : - n"n rC * ntnuqr. * nzn"qzo * nzno|r.,

rl --

C- : rzr(A21 * Bzrgz) - hrBngu, * nrn"qrr- n!ft"(Qn * q*),

#: n,,nrC lnrBrrprr-nz(An* Bzfir)-fl2n"@rr* Qzd * ftttleQn-

dn.. - ilzftoiz", (18)

-A; : nr(Azr, * Bzrgzr) - nrBngzr - tu2ft,12", LLu : tzpt

rAe qr. - Hoa$rfuquenr rroHlraaqrru uoa6yrr4euuoro BoAopoAuoro aror{a
Lo-xrarlrolt, A , B - efinrurefiuoncxue Hoa${r,rqraeurr,r tr p21 - rrrrorrrocrb
Lrr-raaryveuvtfl, cBfr}anuafl c rrJroruocrbro cno6o4uurx HBarrroB coorHortretrr{err

httzt.
9z!:7LaG, (1e)

r5e h - trocroflrrrrag .flnanxa, lzL - 
qacrora JIrEIrlr 'Lo u Av21 - rtrilpaua

r(oETypa JrtrEutr B Br,rcBeq[Baroqeficr cpeAe.
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Peurenue raxofi cr{crervr},r ypanueuzft B nprr}reHeuulr r( ABlrxtyqnuca o6o-
rosxaM aneaA 6rrro paccMorpeHo lop6aqrzu [10]. Ero pacuetr,r HeAocraroq-
Hr,r, oAHaHO, AJr.E r{CcJIeAOBaHl{fl BCrrbIrrIeH 3Be3A Tr4rla UV ltllta. Bo-ueparrx,
xapaxrepHble rrJrorHocru BeqecrBa B err{x RcrIbIIrIHax (0u., uaupzlrep, [5,fl),
Cyq,ecTBeHHo trperrbutraloT IIJIOTIIOCTtr{ B O6terraX, paCCMOTpeHunrx s [10] .

Bo-nroprrx, B pacqerax [101 upeguoJ]araJlocb, sro B xoAe Br,rcBesuBaHflfl
BCe Bperrf I{Meer MecTo coorHorrleHue

ror4a r{aH Dro coorrrolrreHr{e cnpaBeAJII.4Bo JII{Ilb B ycJIoBl4flx, 6lnBxnx H

cTalllrolraprrbrlr, tr{ r{oIAa Br,rHy}ri[eITIILIII I.I3[yqe]IIIetrf IIO}]{}IO Upene6peur,;
Ho npr{ pacqere rrecrall}roHaprrbrx curyaquft cretreHb Br,InoJrHe}II4rr STrrx

ycJroBllfi Bapauee He trBBecrHa.
I4z repBbrx rpex ypaBHenrzfi cucrerrrr ({B) cJleAyer oqeBuAHoe coorHorleHr{e

rup * nr * rtz: i?6 : s915tr. (21\

Bro4n 6espaauepuoe Bperla pexoru6uuaqrau p

Cn,dt: dP (22)

,I I{CuOJI},3y.8 I{BBeOT}ILIe COOTHOIUSHI4rI l[e]ItAy Arr, B* V Bt, CZCreu5' (18)

Molnrro trpeAcTaBr4Tb B BIrAe

(20)tlq Bo
T - -6nn,

,r1 \ l'q

-t-
nt ) tt,o '

Itn ,rr \ /?i

no n, I ,r,

il, ,,-
I P 'rt,- ,n - nn

np

n1

llo / 121--,F:7- (7 + L,75. \O*toT'-'lzno1 -

-7..1-toT;'t,+Lffi+ + _+)_ :o*:r+, (23)

llr, fl, tll
)---::- 4 

- 
---+ - * *-"- (L + 1,7b. to-tor 

"'t"no) -
- 7 . 10-l07';'t':!' :+ - l+ (tUnonpC\

,II,ouonuu ru ee upoctefirltr{N{rd FIaqaJrrHI,INII{ ycJIoBr{.s}IIl :

#(!-

nPu B:0 nor-nf;:lxo I'{ nl:n$-noo:0, (24)

t. e. 6ygeru cqtr{Tarb, sro B Haqaflrulrfi lrouerrr nJIaat{a rIoJIHocrEro uoHI4SoBaI{a

u Lo-Ualyuel{Iie OrCyTCTByeT. BoO6qe IOBop.s, HaqaJIE,HbIe ycJIoBILE saAaqfi

onpeAeJrflroTCfl relrrr r(oHI(petrllbrMI{ $uauuecltuurz MexaHuBMaN'II4, I(oTopLIe

o6jrctournnaror BoBgrdr{}roBeHrre BCfrbIrxHI{. flocxonrxy }Irr arrr }IexaHr{3l\{br, }Irr'

cJIeAoBaTeJlbno, {uarzuecKoe cocTogHr{e BeEecTBa II IroJIfl u3;ryqelll4fl B Ha-
qanr,rlrrfi MoMer{T Her{BBecrHlr, To ocrarorcn lreua6etxHr,Ie Heorrpe4eJreHHocrr{.

ltoa$r[zqzeHrll B ypaB]Ie]Ilaflx (23) aualotca Synxqnflilrl{ sJlenrponuofi

TeMleparypu. ,(,.rx Ixi4ponoro AI{aIIaBoIra reu[epalYp 3Tu BerutII4HI]I BbIqI{c-

Jrelrtr tto- 
-U7, 

721 tt npr{BeAelrbr n ra6nur1e. floetorry, crporo roBopfi,
Cr.rCTeMa (23) golXrna 6r,rrs AoIIoJIIIeIIa SHepIeTtrqeCHIIM ypaBHeHuell, Z TaKa.E

AotroJrtreHlraf cr{crer{a yp anneurafi 6y4et ouzcblB arrr oAHoBpe}IeHFIoe Br,rcBesr4-

Barrue r{ ocrbrBaHr4e rdoHu3oBarrHoro raaa. O4nano AJIfl Br,IflcHerlr{f (ttaaznr
flBJrerrfifl qenecoo6paano EpoarraJrtrBldpoBarr, rropo3Hr, cnoficTsa orAeJrr,Ilbrx

MexaHI4BMoB, BBaldl{OAefiCroyroqux B CJIo}ItHoM trpoqegge, T' e. paCCNIOTpOTb

clraqaJra nu6op ((uBorepMrrqeonr{x)) perueuaft (23)'
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Paccrrorpnr{ cuarraJra BblcBeqtr{Barrr4e r{Borepr{I4qec(oft [JIaBr{bI 6ea yvera
yAapHbrx BBar{}roAeficrBr4fi qacrlrq; TaKoe BLrcBequBaulre orrrrcblBaercfl cr{crer{otr
(23), n l{oropofi Bce Ho3$$I4qr{eHrr,I clin u Qic rroJro}r(eH6r paBHE'rI{r{ HyJIIo:
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3,rqect, Har{ ri n (18), ArryxxBariroBble riepexoAbl He yqurblRalorcrl, Tar( Har(

flpr,r pacclrarprrBaeN,tbtx AaJree eJreirl'l]or{rrbtx rlJrorHocrflx oHI,I fle el!(leHrr'reult.
Cucreua ypaBlrelrldr,l (25) , ltari r,r (23), I4rleer ry oco6ellrloc'rb, qro B rlpaBbrx

sacTflx lrer{oropJ,rx ypaBrre}rlafi croflT ilra,[bIC paB]Iocrr{ oqellb 6orr,uruxseJrllqr{H.
rIt.rcnenrroe r{rirerprrpoBa}rrae rroIIo6rrbrx clrcreM BbI3]rIBfle'r I{3Becrlllie rpyAHo-
CTtrI, IIO TII,II{<1I{}L\iil qI,ICTO }IaTella'II{tICCHI{l:tI4 14CItyCCTBelrIlbL\II{ IIpI{elIOMI{
Lr36aBurr,Cfl oT ranofi cTpyttrypbl ypaBIIeHI{fi I.IeJIE,3fl. ,(e.to n'IoNI, tlro cIICTeMa

ypaBr.rerrmit (25) onucrrnaer coBl{ecrHo IIporeltarcque trpoqeccbl, xapaKrepEBIe
cHopocTi{ noTopbrx oTrusaloTctr I{a"I[Horo fiopfAI(oB: cpaBHr,rTeJIbrro MeAJIeEEbIe

penorr6rrrraqtln fi 6brcrpbre Baarrl,roAeftcrBufl BetrIec?Ba r{ peBo}Iaucl{oro rIsJIy-
seHI,Ifl. CuequanrHl,rft rtero4 perneHrrfl cl{crer{ ArrSOepeHIIlIaJrI;H},Ix ypaBEe-
:n:zfr c troAo6rrlrllr4 oco6eHHocrflrfrr r,IaJlo]nerr B Ipunoxreuurd, rratrtrlcaHuoM

3.3. Illnoner{ (I4IIM AH CCCP), tr{ aror r1eroA 6r,rn ucuolrsoBall Bo Bcex

trocJreAyroq[x qucJIeHHblx pacqerax.
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Lgnalnn Lgn2lnt
0

_J rDur.! 2, Pe-iieilnx cIrcreNILI
(25)

o f

Ha Sur. 2 upune4enbr rrrecrb peueuraft ctrcreMbr (25) :grr rpex rlJlorHocrefr
no : LAm, 70rz fi 7014 c,n-s mArrfl AByx reMtreparyp T 

" 
: 70 000 r40 000" K.

Han cne4yer na {ur. 2, a, cnavana trJlornocm, Lo-Hnauron B BblcBeqldBarorqefi-
ofl rrJraaMe BoBpacraer; Irp[ B =3.70-s -+3.10-2 I{Meer Mecro MaRctrMyM
I{HTeHctrBuocrtr troJrfl uailyqeuufi, a BareM qr4cro cno6o4urrx RBaEToB 6rrcrpo
y6u'raer, Beluslrua ndB arux pemeuurx BecrMa c.ra6o BaBIrcr{T or reMtrepary-
pbr cpeAr,r, Ho AoBoJIbIro qyBcrB[TeJlbrra n o6qeft rrJlorHocrl4 trraBMbr: .teM

Br,rtue rrJrorHocrb BetqecTBa, TeM Eu?r{e MaHcrMaJrbrra.fl rrJlorlrocrb cno6ogurrx
Lo-rnanror rd rer[ paHbme Hacrytraer r{oMeHT MaxcrrMaJl},noft rrHTeuc[Blrocrtr
aroro rroJrfl nBJIyqeHrlrfi. tr{eueneRra.s otuocurenruoft HaceJreHrrocru nrln,
trpol,IcxoAflr napaJrJreJrr,Ho c r[sMerrer.uftMr]lr n, (swt.2, 6): o6e 3rr4 BeiluqtrHbl
oAHOBpel\[eHHO AOCTr4f arcT MaHCriMyMa, trOCJIe HOTOpOTO OTEOITTeHUe nrl nr,
xax lr no,6rtcrpo ctraAaer. Ho aanucrzuocru nrln, ot o6qefi trJrorlrocrr( Betqecr-
Ba Apyrafl, qeM y nd: l'eu Bbrme lrJlorrrocrb BblcBevuearoqefiefl trJIaBMbI, TeM
Bblrtre orHolrreHlrle . nrlnr.

Cnpaaa or Kpr{Br,rx ua Sur. 2, 6 orv,eueElr noJroxteHrlfl paBEoBecubrx orHo-

rueuufi n2ln, gla {0 000 u 40 000'K. LIe pactrorroxeur{fl ItpI{B},Ix ll-tpl, ,r, .,,
OTIIOCI4TeJILHO STILX MeTOIt CIIeAyeT, qTO ilpU qUCTO paAUaTUBHOM BbICBeqUBaHI4W

rrJraaMbr, trJrorHocrb Horopoft [peBblruaer 70t0 cn-s, a reMtreparypa nopflAr(a
{0 000o K, or}roctrrreJrrHa.E HaceJIeHHocrF, nrl n, n trpoqecce BbrcBequBaHurl
IIpaKTUqeCKII BCe BpexI.E CyqeCTBeIIITO II]leBLIUaeT paBIIOBeCHOe OTHOItreEIIe
arrrx r{aceJreuuocreft .

Vaem y 0 apH,oao $auilLo)eil,cmeua

Ha rpur. 3 cunourur,rMr{ JrrrFrr,rflNrr4 [prrBeAeHbr perrreur{s uonuofi crrcreMbr
(23), ouucunaroq,eft BbrcBeqtrBaHlre BoAopoA1oft n-naaurr-c yqeroM yAaploro
naazuo4eficrBrrfl qacrr{q trplr no:10L0, l0rz u 7014 ce-l u T":10 000'K.
Itan ra ua {ur. 2, a, tpu MaJrr,rx p upoucxo4ut 6rrctprrft pocr qucra cao6oAurrx
Lo-Hnauroa,. rro yAapHbre raatuo4efictnua ocraHaBJrr{Baror Sror trpoqecc
palrbrne; B pesyJrbTaTe MaHcrrMaJrbHafl trJroTHocTb troJIfl uSryqeHu.E oHasblBaeT-
c.E nosru n 10 paa Hrrx{e r{ Aocrl[raercfi orra trpl4 p ua uopa4on BeJrrtqr,rub1

t{eHlulux, qexl B cJlyqae sI4CTo paALIaTI4BHOTO BLICBeq[BaHIIff' CorlaCrfO
pzc. 3, a., KaKBerr,LqldFrbr n}o"lno, TaH rr I\{oMeHTbr (BpeMer{rr)) p, Horga Aocrlt-
raercfl Ma(cI{MaJIbI{a.fi rIJIoTIrocTb Lo-wsrryueuat", oItaBrIBaloTcE o6parno
rrponoprlrdoruourro, ,['. Ho, r orilI4qfie ot {nr. 2, a, locile MaHcIrMyMa trJlor-
uocrr Lo-uoJr.fl rre IraAaer Ao HyJIs, a trpr F = 2: 3 gocruraet uenoropofi
upe4erruoft BeJrflrrtrrrrbr, r(oropa.s, HaH BrrAIro na rpa{znoB, BaBtrtrctrrr or trJror-
rrocru cpeAbr. Bpeueun6fi xoA orrromenan nrl n, ({ur. 3,6) , xan u rlprr.qrcro
pa4uaruroofi penorrr6zuar{ur4, troBrop.rler npentenn(re rraMerrenrr.E nol n6, fr.

trpeAeJrbuoe oruolrreulre nrln, conrraAaer c coorBercTByloq,ralt paBlroBecl{brM
oinorueuzert \prt Te: 10 000" K'
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flocHorrny qtrcro paArrarr{tsHbre [poqeccbr Bo BpeMfl Br,rcBeqr,rBaHrr.E Aaror
orrorrreHue n2l nr, rlotrr{ Bce BpeMfl npeBr,ruaroq,ee paBHoBecuoe, To flcrro,
qro yqer ylapubrx nsazmo4eftcrnzfi, yuenrflarcq,ffx Bcflr(rre orxJrouenrtfl or
paBuoBeclrfl, AoJIII{eH troHrral{Tb ornorrreHt[e nrl nru cBflBaHHyIo c HIrrM BeJrl{rrtr-
Hy no.i aror afr{enr u o6napyrxnBaercfl trprr cpaBHennz Srar. 2 u. 3. Cro.nr nre
ecrecrBeHHo, qro B r{oHrle BbrcBeqrzBaHr,rff yAapusre naalruogeficrBrrfl ycraHaBJrr{-
naror 6orrqMauoBcr{oe pacnpeAeJreulre uefirpaJrr,Hbrx aroMoB. Cre4yer, oArrano,
,IMeTr, B BraAy, rrro noJryrreHr{oe troBeAewue nrl nr-> const upu 6orrmzx p
fiBIIfl.eTCfr. trpfiMtIM peByJrbTaTOM npeAtrOJrOlr{eHr{fl o6 uaorepul4rrnocTl{ Be-
rrlecTBa.

B cootsercrtun c (7) AJrfl r{Borepi\{usecnoro Br,rcBeqrrBaHr{fi reopertrqecmrre
KplrBbre 6;recxa pexolr6ruupymqero raBa MoErHo flo4cqr.rrarb tro {opuy.rre

(26)

Ha {ur. 4 upune4eubr arr{ KprrBhre AJrfl otrr{caHHr,rx Br,rlre rpex peuennfi
clICTeMr,r (23): ecrz BocrroJrbBoBarr,ca 6eapaaMepHbrM BpeMer{eM Crnot, rge
Co: C (7r), ro Bce rpr{ Hpr4Br,re troJrHocrBro coBrraAaror - npr{Bafl T.Berusu-
Ha C 6nxt onpeAeJr.sercfl corJraclro (22) coorHorleHtr{e}r

I _ nunp

/.u* nl

p

cnnot:5t" (27)

lr fl.Brflercfr 6espaauepur,rM BpeMeuelr B eAlrHr{r{ax xapaxTepHoro BpeMeHu
penolr6uuaqr4l{ B ycJroBu.Ex Hasarb}roro cocroflHl{fl Beq,ecrna. Cnegyer troA-
qepHHyrr,, sro aro coBIraAeHIre reopeT[qecHrrx HptrBb]x 6recKa trrMeer Mecro
rrecMorprr Ha ro, rrro BeJrI{qIrHbt nd, nol no m nrln, n cpaBHraBaeMbrx pemeHrr.rrx
oTJltrqaloTcfl B cTo pa3.

Lg nn /no
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Our. 3. Pemerne cucreun (23)
npu T": [0 000'K
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Itpome reoperllqecxoft xpunofi 6necxa, coorBercrByroqeft pernennxrrl (23),
ra cfrar. 4 uaueceua Kpr{Ba.E irrectta 2

#: (t{csn,t)-z, (28)

COOTBeTCTByIOqafl USOTep\IUqeCItONIy BLICBeqI4IBaIIITIO HeIIOABtr{}HIIOtr [JIa3l{bI,
otrTuqecnu tor'rnoft Bo Bceilf Ar{afiaaorre AJrrIrr BoJrH. ]Ia conocraBJrerrr4fl npr{Br,rx
ua {ur. lt cnegyet, qro B To Bperrfl, HaH B BlJcBeuunarorqeficfl r{Borepl{rrqecxoft
trJraar're uone Lo-us.nyqeHu.fl neruHo-13(0,1 (a upu r{aJrblx , rrrleer{ $ = C on.ot)-
o6e reoperuqecmue HprrBEIe 6necHa rrpal{Tlrqecnlr coBtraAaror. Sarrerrroe pac-
xolr{Aerrr{e Kpr4Bbrx ua sur. 4 nasuuaercfl cyqecrBeHr{o rroS}r{e, npra p ,-, 1.,

v, naH Jrer(o rroHfrTr,, oro o6yc,ron.neno rofi ocTaTo.ruoft llouzSaql,rer"r
cpeAbr, Koropafl coorBercrByer npeAtroJraraerrofr nocro.suHoft Tei\{[eparype
Ia3a.

IIpe4ronoxreHrae o rrocToflrrcrBe rer{treparypbl BbrcBerrl4Baroqerocfl raBa

$uauuecnu Br{Btr{BaJreHTrro trpeAnoJro}rteHl4ro o cyrqecrBoBaHIrI4 cropoHHero
tr{crosHrrxa Errepruu, xoropr,rii rroAAep}r{r{Baer HeHyJIeBoe grreprerrsecxoe co-
cro.EHr{e raga, HecN{orprl Ha paAr{arr{Bllbre uoteprz. llplr T u : 10 000' K
DTor ucrosHrrn cpaBHr{TeJIbrro r{aJroil{oqul;Ift lr, naH 6r,rno noHaaarro Bhrlrre, cna-
BbrBae"c.E Jrr{[rb IrocJIe ar[$entuonoro Br,IcBeiluBaHrrfl rrepBouaqaflE,rroro Barraca
arreprr.rrr, coAeplr{aBmefoc.rl B rroJrrrocrbro Iror.rtrraoBaHHofi unaalre. Curyarlna
cyqecTBeHHr,r'u o6paaonr I{errfercfl B r{sorepr{u.recHoft rrJrasN[e npn 6onee er,r-
coHofi TeN{rreparype. Ha Srzr. 5 cunoruHr,rrll{ Jrr{Hl{flilrl{ Aarrbr peuerrr4rr crrcrer{br
(23) n.*" 'rex ?Ke unoruocrefr, uro 6r,trlt paccrrorpeHr{ Br,rrtre, wo tpw T":
: 40 0,tu'K. Itan cJreAyer rae rpa(runoB, rrpu sbrcoxofi rel,rreparype trJr&BMr,r
tr{rrreHol4r;rrocrr, troJIfl I4BJlyqeHufl L., nrorrotonHo pacrer I,r npld 6o;nuulrx p

upra6rr,uxaercrr r( npeAeJrbHoil{y, cyqecrBeHHo HeHyJreBor{y BuaqeHr4ro. Otr.ro-
ttlerlr4e nrl n, tatttxe il{or.roroHHo pacrer, I4 ero rrpeAeJIE,rrafl BeJTr4suHa oKaBbI-
Baercfl 6rusHoft r( paBHoBeclroft upz T":40 000'K. C.rre4yer noAqepl{Hyrr,,
qro flpoqecc n ropnuefi rrepaBrroBecnofi nragrre, oflr4crJBaerrr,rfi cncrerrofi, (23),
IIeJIbSfl ylr{e lrasbrBaT6 BEJCBeqI4BaIItrIeII ra3a, TaH HaK USryqeHI4e rlepBOHaqarb-
nofi Teu.fiosoft aueprzlr rrJra3rrbr IIe IrrpaeT B arolr cltyqae cHo,nr,xo-ui,r6y4r,
saMeruofi ponlr. IIo cyu,ecrBy, aro peJlaltcaqraonurrfi rpoqecc, B xoAe fioroporo
ropflqafl rrJraSNra rrpuxoAr{T B paBHoBecr4e c TeN{ cTopoHHr4M ficToqrrrrHolr Drrel)-
rr4rr, noropufi uo44epnrrrBaer B neft nr,rcoHyro rel{rleparypy; rtax cJreAyer r{B
pacseToB, aTo paBHoBecI4e BoSN{OiliHo JII4Irrb trprI cyqecTBoBarrrrl{ Moq,Horo
no:,ra Lo-uaryseHrrfl, sr,rcoHofi crerleurr noa6ynr4enufl HefiTparr,Irrrx aroMoB r{
glrconofi crerrerrl{ r4orrrraaqrrtr Beu,ecrBa. PasuoeecHafl noHr{BaIIrdE oHa3brBaercfl
cToJrb Bbrcoxa, l,ro ne (13) c rouuocrbro Ao MaJrr,rx Ao;refi rrporleHra rre orJrr4saer-
cfi or n0 r, r(prrBa.s 6recna ((Br,rcBesr4Barorq,eroc.rr) raaa trpanTusecmtr onaar,r-
Baercrr ropr4BoHTaJrruofi nznraefi:

1 (p):1,"u*. (2e)

Peureuns cr{crelr},r (23) ara T":20 000" K AaHEI Ha$ur. 5 rrrrplrxoBbrl\{n
JruHuflMtr, EcrecrseuHo, qro peruerlr{.a 4la ar:ofi npoMe?r{yrossofi reMueparypbr
o6na4aror csoficrnaN{ra, [por,IeEiyrosHIJNII4 r{e}r{Ay csoficrnaMz perueruafi 4nn
nugnofi u rr,rcoxoft rer{neparyp BbrcBeqtrBaroqerocfl raaa.

lg [/1,0,

-l

@lrr. 4. Teopetruecnue ftprrBBre
6necxa rlBorepMrlqecxrr BBrcBe-
qI{Baloqeroc_fi ra3a, BLIqtrcJreE-
Ebre c yqeroM uonr Lo (l) lr 6ea

yrrera troJrfi ualyueuun (2)
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7Ia pacclrorpeHrrfl [oJryqeHHr,rx ceMeftcTB r4aore]lMuqec(ux pernelTllft cI,I-

clerrbr (23) uoxruo c[eJrflrb cJrel(yrorque BETBoJIT,I. trl[onrlaosauur,rftraB, trorBJrflro-
tg.ttftcn Bo Bcrrr,rlrnax BBeBA ruua UV ttra:ra u ranrerorqufi flepBouaqaflbrro croJrtr
BrJcolryro reMrreparypy \tlrvr crerleHL, troHI{BaIII4I{, sro B Hel'I o6napyrxranaercn
ABalriArrr uorrrzeouauur,ifi re;rrraft, AoJrlr{eH ocrrITL t\o T" = 20 000'K upem4e,
qerr B r{er{ Hasuyrcfl a{Sertrlrnnrre, T. e. HemoMrrerrcrrpyeMbre y4aprroft r4orllraa-
r1raefi, penorr6unaquz trporol{oB r4 sJrer(TpoHon. Panee aua;rorwsustft BbrBoA

5r,ur c4e.nau AJLa orlTldrlecnrr rour(oro BDrcBeqfiBalotrderocfl raga [2] . C;regyet
Tarlr{e r{arroMurzrr,, rrro I{ecRoJIE,Ito JIer HaBaA Su4proc [13] upe4:rara;r paBAe-
Jrr{Tb Hr{cxoAfl[Iue BerBrd HprrBblx 6Jrecna Bcnr,Ixr{Baloq,rrx BBeBA tuua UV }tura
Ira EBa yqacrna: rtaqa.nrnr,tfi yqacron ocrbrBaFrr{g rrJraBr{br ra xonequlrft -
BbrcBeqr4BaHr4e; oAHnRo noJrtrrqecTtserrHbre cooTHomeHtrfl, [oJlyqeHHr,re SuAprocorr,
or{aaaJrrdcr HeAooraroqrrr,r AJrfl npe[craBJ]errr{fl HpI{BbIx 6;recna scnrruren [14].

Btunnue ru,eeo7opo}u,utr npu.ueceti H,a urumeH,cuBH,lctnb norta Lo

Hpolre soa6yrx4eunblx aroMoB BoAopoAa, n pearruofi actpo$uauuecnoft
frJraSl\re cyq,ecTByroT aTorlr{ I/t rroHbr Apyrr4x EJretr{errToB, y noTopbrx troTerrqrraJrLr
rrour{Bar{rrr4 r{eubrrre oueprrrrr Lo-Hnar-rron v Koropble Irprr BBar4r{oAeficrBl,ru c
arr{M }raJryqeHr{eM rloHr4Byrorcfl rr yMeHr,r[alor qlrcilo cBo6oAHLrx HBaHToB.
flocHorimy reruft - nropofi tro Hocr{rlqecmoMy o6ranuro aJreMel.rr, To Mo}ItHo
npeAtroflararr,, qro nreracra6unr,nrrfi yponeur nefirpanblloro reJrufi 23,S, no-
Terrrlr{aJr I{orrrraaqrrrr r(oroporo 6nraeon K rrorerrqlraJry r{orrldaaqr{I{ BoB6y}r{Aelr-
IIoIo aToMa BoAopoAa, [pII He Or{eHr, BIJCoKux IIJIoTHoCTflx IIJIaBMLI a${en-
Tr{BHo BaceJrfferc.E B xoAe peHorrr6unaqufi zonos reJrr/t.fl ra cno6o4nr,rx aJrer(TpoHoB,
Tafi rrro Bo3Hr{Harotr{rre upl{ aroM HefiTpaJlblrr,re aroMr,r reJrr{ff B Meracra-
6ranrnou cocrofir{I{fi AoJr}nHbr 6r,rrr ocnosHbrMr{ rreBoAopoAHbIMIr (([orJIorI{Te-
Jrflil{Id)) Lo-Knantoe. Arg oqeHr(I4I BJrrarlHr{fi reJrlrfl rra Hecral{I4ouaplroe noJle
Lo llaccMorprrM BbrcBeqI4Barrrre BoAopoAuo-reJruesofi rrJra3Mbr.

o6osnasm{qepe3 nHerII nouqeHTpaqurc ct-qacTrrq, qepes zHe II - KoHI{eH-
Tpaqum uorloB He II u qepes nzds - n.oHrlerrrpaqraro nefrrpaJlblrblx aroMoB
feJrr{fl s r,reracra6[JrbuoM cocroflHr{ra. Torga rro ar{aJrorl{u c (18) uMeeM cr{creMy

dn_

A*: - rurnoC * ntfl"qrc* nzfluqz"* nrno(r,
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d'ng"11

# == nrtlyls IirCHe II - ft"rl1euCget I non2rgi 2"g, ! tt,rtl2agqrrgo ,

dn]F,.rfi
-#: - ftert1ergCuelrr fte: tu.p * nn" u * Zrlrle nt,

rAe {2'sc-HoaSSuqtreET (,orozonusaquu L@-HBaHroM aroMa EefirparbEoro re-
Jrr.r.fl B MeTacTa6r{Jrr,HoM cocToflHfrlr 235, q2ssc - KoadStrrIfieHT yAaprroft troHrir-
3aI1rtr TaHoro aroMa, Q2effs - HooSOurII4eHT AeaHTI{Bar{ua rreracra6n.unroro
lrpoBHfi aJreRTpolrHbrM yAaporr, cu"t - Hoa4{ErltreHr peKoM6I{HaquI{ cr-qac-
rr4r{ r{ sJreKTpoHoB,cH"t - Ho366uqr{eHT peKoM6rauaquz Ha Bce ypoBrrE Eeft-
rpaJrBEolo aToMa re.fltrg, cr,s - noDssuqueHT peHoM6urraqur Ea ]reTacTa-
6rarrnufr ypoBerb? noropbrft c AocrarorrHofi TosHocm,ro Molr{Ho cq[Tarb paB-
rrrru xoa${uqtreHry per(oM6trHaqmr. Ha Bce TputrJreTH},re ypoBHE nefirpanr,I1oro
reirur. [toa{{uquenr !2,sg, HaK u ?zc, oupeAeJrflercff tro AaHHr,rM [{5]; noe6-
Szqzeurrr penoM6uuaqfrfr. rerrfrtr rrptrBeAeHbr B [{6] ; Hoa{{rlrltrent q2tss 6Hn
BbrqtrcreIl tro coorBercrByroqtrM ceqeHuflM, rrptrBeAeHHbrM B [17]; Kos66rqueur
q2"s,s oqeueH tro AaHITrIM [{8, {9]. B ypannenzflx (30) He yqreHa yAapnas
t4orrlraarlr4.fl IrB ocHoBrrblx cocTo.flHl4fi uefirpannHoro r{ rroHrr3oBar{Horo reJrllg u
AIrAJreHrpoEEafi per{o}l6zuaqnR, nocnoJrbny B paccMarptrBaeMo}r Ar.ratrasoEe
reMtreparyp ceqeHrrfl erux trpoqeccoB osellr, MaJrbr. flpocruuz upeo6paaona-
HrtnMZ. ypaBuenn.s (30) uoryr 6rrrr cnegeubr H cncreMe tflrm Ar.r$SepeHqtraJrb-
rrbrx ypaBHeHtrft c 6eapaauepubrMr.r +yHKqurfrMut fr. 6eapaaueplrbrM apfyMeE-
roM_- (BpeMeHeM)) p , trpEqeM p uo-npemueMy otrpeAeJrEercs coorHomeurerrr (22).

Mero4otr, otrucaErrrrM trpE paccMorpeHr{tr cucreMbr (25), 6:,;'nn uaftfeuu
(trBorepMzqecr(Ee)) perreurrg cucreMbr (30) upu T 

" 
: l0 000' K Arrfi rex x{e

[pex nnoTEocrefi nogopo[Eofi cocraBJr.Eroqeft ulaatf,r tr Anfl AByx HaqaJrr,rrbrx
cocroflHr{fi uouuaaqutr reJrtr.E:

nire rrr : 0,

n?re rrr : 0, l,

n!1sil: O,7ns

n\ten:0,7rto n?r"r : 0.

OrHolrenr.s nolno, n2l n1 n IlIm^x penrenufi cr{creMbr (30) oHaaarurcb B roq-
EocTrt paBrrbr cooTtsercrByroq,uM orHomeH[flM, rroJlyrreHHbrr{ [B pemennfi cu-
creMbl (23) . llu:r;,ulr cJIoB ar{tr(, reJrIreBafl npzMecb HrrHaH He orpaar{Jracr, Ha arr{x
Beilr{sr,rHax. (Dzr. 3, 6, Ha HoTopofi upunegeHbr oTEoIrreHuf- nrlnra"na peurenufi
(30), uoncrrrrer aror HecHoJrr,Ho Heolr{zAarrHuft peayrnrar. }tan cueAyer lra
rpa{uHoB, Jrl,rrrrb rra parrHux craI:rrfrx BbrcBeqr4BaHtrfl BoAopoAnO-renuesoft
rrJIaBMr,r, n xoropofi trepBoEaqarbHo reJruft 6r,rJI zounaoBaH oAr{rr pa3, HoHqeE-
Tparlrr.s r{oHoB n lreracra6RJrr'r{oM cocrofHtru 23J upenuuaer HoHr{eHrpaqrrm
nos6yx4eHnr,rx aroMoB BoAopo4a. Ho s aro BpeMfl qficro cBo6oAubr,x La-
HBaHT0B croJlb MaJro, qro tr{x ru6err,rc npu rloHu3aqurx noa6y}r{AerrHbrx aroMoB
BOAOpOAa r4 reJrrlr.E MolriHo noo6qe upeue6pevn. floa4uee, HOrAa Lo-Uanyueune
AocTlrraer aauefirofr lrrrreHcr4BHocrtrf, KoHrleHTpaqug noa6yrxgeunbrx aroa{oB
BOAOpoAa B HeCHOJTT,KO pa3 npeBbrruaer HoHr{er{rpar{r{m noa6ym4euubrx aroNroB
feJru.fi,Ilr reJIrreBlIM ((CTOKOM)) Otr.ETr, Morrttro npeUe6peur,. Ecnw}rre trepBouaqarr,-
EO reJrufi 6un gnax4br uoHlrSoBaF,, to n2)>noas B TeIIeHrIe Bcero [epuoAa Bbr-
cBerrl,rBaHl/rfl trJraBMbr. Tanuu o6paaou, trprrcyTcTBtre HeBOAOpOAHbTx rrprrMecefr
n pea.nrnofi acrpo+zauuecHofi trJraBMe B ycJroBtrrx DctrbrrtreK anea4 ruua UV
Itura upanruqecxtr He cr(aBr,rBae?cfl Ha I{HTeHcI{BEOCTfr. rolrfi. Lo-lrsnyvenur.
O4naxo, Har( cJreAyer: rza {zr. 3, o, {eu HEr{{e trJrorHocTb BerqecrBa, TeM tro3A-
Hee n2 HarIEIIaer IlpeBocxoAlarb n2ag (upz zft"rrr : 0). floarorvry B BbroBeqz-
Barou,eMcfl raae 6onee Hu3Kofi UJrorr{ocrrr, IlatrplaMep s o6orosHax HoBbrx I
czu6uorraqecHrrx BBeBA, reJII{ft rro}r{er BJrr4flTE' ua unorHocrr, .Lc-fiBaHToB.

(30)

zh.r : 0
I
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Butceeotuaanue eo)opo1ttoti n,naanur, c At!,enxoJw Helcmat4uou,apnoao no,n* L,
u pa0uamu6H,oao ofrtactc1eruun

Paccuorpzu retrepr pemeEtre cucreMbr (23) , gouorHeur{oe aneprertrirecmuM
ypaBI{eHIzeM (16). IlpearaptrreJrbuo aro ypaBreuue cJreAyer rrecxoJrbno upeo6-
paBoBarb. ItaH u trpelr{Ae, orpautrrrltMcfi rpexypoBensofi MoAeJrBro BoAopoAEoro
aroMa. Tor4a, r{ar trofiaBbrBalor oqeHr(tr, B paccMarptrBaeMoM [?Ianaao]Io
aJIeRTpoHHbrx reMtreparyp u trprr trJrornocr.Ex n, { 701a ca-s uwreer Mecro rre-
paBeEcTBo

n" * (x" - Xt) Qor <n*T e2(v, T 
") 

d, - (x" - Xr) C, (T ,).
h:1 ve

(31)

floarouy poJrr,rc rpofinr,rx pexou6lruaqraft n sneprerr{qecxor{ 6ailauce Eecra-
qraouaproft trJraar{r,r Mo}r(Ho npene6peur,. (flocno.nrxy oArroBpeMeur{o rrMeer
MecTo rrepaBeEcTBo

n"2 q"r1Cr,
h-1

ro B ypaBrreur{r{ noHr{Bar{urr - cM. ctrcreMy (23) - po.rr rpofiurrx penonr6zua-
qnfi rorne Ee yqrrbrBaerca.)

Iepexogn H 6eapaauepnoMy BpeMeHu? troryqaeM ypaBuerrre sHeprur{ B

BIIAE

(33)

- [Qz"n,nn- ltnono *]dr"n',nr\, (34)

(32)

(35)

(36)

(1 + 1,75.10-toT,'/"no) - 7. lQ-to|'''l' 4n ffi +
, Qzr (^ np ,, \ QD* Qrc nL

_r_ V_ \, 
_ 

U_ 
_ 

", )_ __C_ i; ,

(l + 1,75.1Q-to7-'tzno) -7.1g-to7-'tz +# -
'1r" l^ np rir\ ro

--e-\'-;;- ^)%'

+ : +t+ ${,n*ep* Eo)-r"#\,
lz- k"rc

rAe corrracHo (9) - ({5)

$l"r* ep * t*): x"{+ Qn(Tn- 7)n,.n1- Qroneftt -

-- n2f nt'[tz: ---ii;7-

@&

^ 
: +[l v,t,, r")d,v* 

5 
r, (v, r")o'7 - +.

Bocuorr,aosaBrrrrrcb Br{pa}fierruflMr{ AJrfl xoa$suqzeuroB 8i1 fi apB [20] u ana-
rzrrsecHoft atrtrponcrrMaquefi xoa$frraqzenror Cn(7"), ra6ynuponaHur{x B

[$] , uonuyro ctrcreMy yparneuuft gra pacver:a BbrcBeyr{Bauur n-euo4surnuoft
trJIaBMbr c yqeroM Hecraqrroraprroro Lo-uolR r{ reMtreparypubrx ueMeueqni
MOlr{HO sarltrCaTb B BUAe

,no* no 
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TeMtrepaTypr;r BbrcBeqrrBa-
pemerrrr.E cr.rcrenru (37)

(lrc nl _
Cno (37)

, np tll
nO ILO

118 400

Te',
, llt

nO

A : 0,75 . io-La1!, + 2,57 .1g-r27,-1tz - t,g5.t0-r4 | 
10!00 to'2.

' \ te l
Cr,rcreua (37) 6rrna perreHa AJr.E BbrcBeqzramulefica rr,rraal,rbr rpex paaruq-

Hr,rx rrJrorlrocreft - {010, lgrz u l07a c.u,-8 - r{AByx HaqaJrr,Hrrrx reufleparyp -10 000 r 40 000" K.
Ha r[ur. 6 cunoruur,r[rr4 rr rrrrpr{xoBr;r\,rr{ Jrrr:uutruu trpetrcraBJlerr xoA reMrre-

parypr,r B Br,rcBesltBarorqerrc.E raae corrracuo perreHlr.rru (37) . Itax cne4yer r.ra

rpa$unon, uprz To : 70 000' K r{BMeIIeIrue rerrreparypbr Irer,IoHorolruo:
HecTar{rroHapHoe no.Tre Lo oHaarrnaercfi B aror,r trpoqecce cyqecrBer-rHblM trpo-
MelnyrosHr,n{ peBepByaporr lprfl nepenaqnra rrour{Bar{r4ounoft aneprurl rrJraaN{r,r
B ee 'renrroByro aHeprrlro, Ir B reqeur4e (BpelreHr{) or 13 = 0,01 4o B:0,7
trpolrcxollrrr rrarpeB BbrcBeqr4Baroq,efica trrraal,rbr or 10 000 ao 72 000" K; aa-
Tel[ EaqI4HaeTCfl trOCTetreHHOe OxJIa]HAeEI4e, tr{ H MOII€}ITy, I(OIAa CTOIIOHE, I{O-
Hr{sarlrzrrd BerqecTBa cocTaBJr-fleT \-2o/o, ero rer{uepaTypa oilycftaeTcfl trpt4i\{eprro
Ro 8500' K. Taxofi rel{treparypi.rnrfi xo4 xapaxrepeu Arrr Bcero paccMarpr{Bae-
Moro Arranaaoua trrrorHocreft eerqecrBa, tr{ na {ur. 6 Hpuer,re T"(P) AJrfl paB-
Hr,IX r?0 ilpaHrr4qecKr{ coBrraAaro:r. Haqecrsenno raHoft }r{e pesyJrbTaT - HarpeB
Br,rcBeql,rBaroqeficn trJraBN{r,r 6.rraro4apn Hecraql{oHaprrorry Lo-uonto I4Brytlg-
rrwrr - 6rrn o6napymen B reoperrlqecxr{x pacqerax lop6aqHoro [10.] Ho,
B orJruqrre or rpr.rBeAeHHbrx peByJrbraroB, B [10] \rtr no: 1010 c.+t-B r,otty-
qeHo troBbrrxerrr{e rea{treparypr,r or 7o : 6000 4o 15 000'K, a 4rfl rzo :
- 1011 cu-s - Aalr{e Ao 19 000" K. Tpy4no cxaaarb, se},r o6yc:ron.;reuo aro
pacxo)fiAer{fie: pesyJrbrarol{ r,rcuoJrr,soBaulrfi coorHolueHr{.a (20), m6o yqeTol[
paaruuraft T " u T i, r(oropble cyqecrBeHHbl trprr LtoHrrBaI{Irr{ y4apuoft BoJItrbI,
urz6o 6oneerpy6ofi oqenHofieneprerr,rsecxlrx trorepb BErcBesttBaroqefica rIJraBNrr,I.

tr4en{eseuug Befllzqtr{H nol nownrl nrs BbrcBeqr{Baroqeftcr trJraBMe npu 7o :
: 10 000' K c yuerou reMtreparypHoro xoAa npuBeAeHbl mrpuxoBblr\{r^ JIrr-
ratttrl.utr naSrar.3, a,6.3ru Hpuer,re tromaabrBalor, qro oAHoBpeMerruo c rrarpe-

BOM Br,rcBeSr{narOqeftor uJraSMLr B

lrefi upor{cxo4rrr yBeruqeHrre
otrronrerrtafi nol ns w nrl n, s ne-
cr{oJrr,Ho pa3 tro cpaBHerII{ro c
Teil{rl, qro r4]\.Ieror Nlecro B r{3orep-
lllaqecriofi rrJraai\{e; Ho Bareil{ rla-
qrzHaercfl 6ucrprrfi clraA arllx
Berusun. Oruoruenlre nrlnr, xart
r{ reN{trepaTypa BeqecTBa, ol{a3bl-
BaeTc.s B aTorf npoqecce trpaHTI{-
secnlt He 3aBI4C.flIqr{M OT nO.qnofi
NJIOTHOCTtr{ trJIA3MbI.

Peueuus cr{creMEr (37) n cry-
qae ropauefi rrJraBMbI (T o :
: 40 000' K) orrrcHlaraJlrrcb AJIfl
AByX paBJrl{sHr,rx HaqailbHr,Ix yc-
.norufi: AJrfl (HyJreBr,rx> ycnonuft
(24) lt Arrfl HBaBr{paBHoBecHr,Ix

112

(Dur. 6, Illaueuerus
Iorqerocg IaSa -
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ycJIoBr,rfi, B rtaqecTBe Horoprrx 6rt.nn ne,srrr acl{MflTorraqecHue BHaseilrrfl. Belrrt-
qrrH n1, n2t tlc 74 nd, trolyrrerlrrbre [I43 cooTBeTcTByIoIqI4x (msoTepMl4qecHrlx)
pelrrellllft Arrfl To - 40 000" K rpu 6orbrrlax p ({r,rr. 5). flocnonbgy, r(a11

yE{e orNleqaJlocb, B HaCToflIIIee BpeMfl I-IeT AaHHbIx AJIfl ItoppeHTHOIo Bbl6opa
naqaJrbr{r,rx ycJroBI,Ifi crlcTeMbr (37), ro cpaBrrerr[e peIIIeHlrfi, floryqeHHbrx
npl4 cToJIb paSII{rIHbrx HaqaJrb}Ir,Ix ycJroBl{.frx, AaeT BoSN[o]rtHocTb oI{eHI{Tb
CTeneHb 3aBI4CI4['IOCTIII [OlyqeUH],Ix TeOpOT]ISOCHIIIX peByJIbTaTOB OT 3TI4X HetrB-
BeCTIILIX Hasafl bHLIX yCJIOBI4i.i.

Te,rrneparypllbre l{Bx[erreHl4fl B Br{cBesl,rBaroqeftcrr ropflrlefi trJraar\{e [peA-
craB.rrer{br BepxHefi rpyrnofi HprrBr,rx ua ibl{r. 6. Peueuras T, (?t), roryqeHH],re
AIIfl (rryJreBbrx)) rrasaJlbHbrx ycJIoBI{fi, laur,r rrrTpi{xoBr,rnfii JrvlF.I/IfrNtv; pelreHl{fl,
HaqIIrraroqlIecrr B r{Ba3r.{paBrroBecrroft n,naalre, IIpeAcTaBJrerrbr cfrJrorxrr];rL{tr{ Jrr{-

Hl{trnfr{. }taR cregyeT na rpatfnxoB, ropfrqaf rrJra3rra [prt BbrcBeqIrBaHI{I{ MoHo-
Torrrro ocTLIBaeT, Ho TelIfI oxJra?ItAeIII{fl SaBI{oI{T HaI( OT nOJIHOfi trJIOTr,rOCTr{

BeqecrBa, TaH Ir or Haqarr,rrbrx ycJroBlrft. ftasecrseHHo naprr4Ha Tar{oBa:
npl4 (r{yJreBbrx)) Haqa"rrbrrbrx ycJlour4flx c caNrolo Irasala flpoqecca Br{JlloqaeTcfl
rnoulnsrr,l (cron)) renJroBofi Drreprr4rl - 

yAaprroe BoB6ylr{AeH[e rfi Ht[rl Lo
(tl, : 0) , u B nepBoHasarr,Ho HBaBI4paBHoBecIrofi (yt, : 1) unaeue ator
((cToriD rre lta6otaeT, B po3y"TrbTaTe sero oxJlalr{AeHr4e TaHofi [Jra3l\Itr AoJr?r{Ho
rrporrc,roil]rrr, Mel{JreHHee. C 4pyroft cropoHl,r, yAapHr{e BBaralloAeficrBr4fl l{e}r{Ay
aTorraltr4 Bo/{opoAa AoJT}r{Hbr rlpr4BoArrTb H paB}roBecHoMy oTFrorleHr{ro Hace-
lenrroc'reir n2l nr; ttocnoJrrrny a{drexrznuocrL Tar(Irx BBar{[roAeficrBuft 6brcrpo
pacre'r' c yBeJruqeHl4er[ o6trIeii nJro'rflocltr4 rJraBMrJ, To rro]r{r{o o}t(rrAarb, rrro rrpl4
ruarrtoiir n,rlorrroc'rrr Ileu{ecilBa BaBlrcl{r{octb or rrarralbrrrrx ycJroBufi lIcrirtHa
6r,t'rb eaueruee. fiefic:rer4reJrLuo, r{an ror{aBr,rBarorpacqerrr($zr. 6), npra ulre-
Hoft nJroruocru (1010 car-3) oxraxiAeHr{e rrJraal{r,r c (HyJreBLrMIl) HarraJrr,r.Ir,Ir.rl4
ycJroBl4flrrl{ upol4cxoAr4T s 6-7 paa 6r,rc'rpee, qerf B trepBoHaqaJlr,Ho HBaBIT-
paBnoBeclroft uraelre; fipu tl,o - 7012 cLtt-B oro paaJrl{qr4e reMrroB ocTr,rBaHr4fl
He rrpeBbrllaet 10 -15 

0/e, a uplr no : l0L4 c,u-8 reuneparypa BbrcBerlr{Baloqerocfl
BeqecTBa trpaHTrlqecr{I{ rre 3i}Rrrcrrr oT HaqaJrbrrr,rX ycJroBl{fi.

H uouenry, HorAa crenerrb r.ronr{Bar.lrrr{ BerqecrBa traAaer go l-21s, ero
Ter{neparypa ofiycr(aercrr rrecr{oJrbno Hrr)rre 9000' K, T. e. HorreqHoe cocrofl}Ir{e
lJraBNrbI lre BaBr{crrr or ee rraqanr,rrofi Ter{[eparypbr.

Ha t[ur. 7 uplrne4enr; orrro[rerrrrn nol no u n2l tu1, ilorytreuHr,re raa peruenraft
(37) nna ropflrreft nJraarrLr. ItaH ra na Sur. 6, urpraxonbre rrttrlt4rt coorBercrByror
pemelrIrIflN'r c ((rryJreBrir{I{)) rraqaJrblil,rNrl4 ycJroBr{fl1,rr4, cIIJroturrbrN4l4 JIITHI4flMI4

AaIrbI peu etrlrfr AJrtt trcllllolrarrairr;rro riBaBlrpasuoeecnofi [JraBI{br. Han u wr4
Syrrrirluu 7 (p), xoa yr(aBarrrrr,rx ornoureuraft Arrfl paapeE(euuoft IrrIaBMbr
(70t0 IJL-B) cr4Jrbrro BaBrrcr4r or rrarraJrbr{rrx ycronrafi; npv no: l0rz cu,-B ot-
Hollreirlafl nol no w n,rl tz, cta6o BaBr{c.rrr or rrarraJlr,rrr,rx ycJroBrrft Haqtrrr{afl c N{o-
r{elrra eSrfeHruunr,rx pexou6unaquft (13 - 0,2), a trpr{ ruo- 10ra crz-3 yKaBaH-
HBIe OTIIOilIeIIII.E IIpaKTUTIeCKI/I HeIIyBqTBI{TeJIbIILI H rIaqaIbHOI\Iy COCTOflEI4IO

trrrasrrbr rra ilporfl)r{eHlrr4 rrosrr4 Bcero ilpoqecca Br,rcBeswBa]dt4tr (13 > 3.10-3).
C nouoqsro troJryqeHHr{x peme}rufi cricrelrr,r (37) ua $zr. B ilocrpoer.rbr reo-

peTuqecfir,Ie Hpr{BLIe 6;recna BbrcBeqlrBalolqeftc.fi IIJ]a3Mr,r, [oAcrII4TaHHEre cor-
rracHo (1) u (5) no $opnyne

(38)

Itari ra B r{3orepr\rl,rqecnoN,I cryrrae ($ur. 4), Teoperuirecnl4le KpI4BrJe 6necxa
BblcBes[Barorqefica trJIa3llbl c T o : 10 000" K conuagaror AJrfl pa3Jrr{qHbrx trJror-
nocreft rrpu rrcnoJrbBoBaHrrtr 6eapaauepnoro BpeMeHm Conot. Ho ua cpaBr.rerrrrs
$ur.4 ra{zr. Bcnegyer, .rro BpeMeHnr,rfi uarpen Br,rcBeqr{Barorqeroc.s Berr{ecrBa
c T 0 : 10 000' K upuno4ut B caMoM HaqaJre BbrcBesuBaHlrs n 6oree 6rrcrpouy
rraAelrr4ro .spnocrrr rrJraa\{br, qeM npu r{BorepNruqecnor,r Br,rcBeqrdBaur4l{. C lpy-
roii cropour,r, 6r,rcrpoe oxJralr{Aerrr4e [epBoHaqaJrbrro rop.Eqeii nnasuu 7o :
: 40 000' K sbrar,reaer BpeMerrHoe rroBrrrrrreHr{e flpxocrr4 pexou6lrnupyrcq,ero

J n,eu, i 11', 
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raaa. (I(aH Lr r{a AByx trpeAbrAyqlrx rbrrypax, na Shr. 8 cunorunne HprrBr,re
cooTBeTCrByroT perrreHll.sM c KBaB?rpaBHoBecHbIr\{Ir r{aqaJrbrrbrr\{tr ycJroBtr{flMr4,
trlrprrxoBbre rrurHrz,trr - pertreunfu (37) c (HyJreBLrMr{)) EasarbHrrlrz yc.rronurlrra.)
Ec,iru n,roruocrb rrJraaMbr IrIrBHa (l1lo crtt-B) u BuaxraJre oHa KBaar(paBlroBecua,
To B r{oMeHT BpeMeEra Conrt: 2,5 uveer Mecro Mancraruylr 6.necra, roroprrft
trpuil{epHo n 2,5 paaa [peBbrrrraer nepBoHaqarr,nuft 6recx troJrHocrbro l{oHtr-
gonannofi rrJraanr,r. B ocra.nr,nr,rx cryqaflx raroft )r{e Maxcl{r{yu 6recna Aoc-
Tr{raercfl HecxoJrbr(o pa}rbrrre, B MoMeHr Bper\{eHlr C()nst:0,8 +* 1,0. Cne4yer
BaMertrTTb) qro [pm pacqere Br,rcBeqtrBaHurl trJraBMLr 6ea yueta uonn Lo-uary-
qeHrnfl AJIfl T o : 40 000' K iloilyqaercfl rpaxrrdqecnr.r taxofi rne a$$eHr
rospqaHrfl: I^url f o:2,2, no Csnst (I.ur) = 0,05 t21.

HaH raseecrHo, rroAlreM H Mancrrr{yMy 6recHa Bcrrrrrrren BBeBA Trnrra UV }tura
npovcxoAr{T oqeHr, 6rrcrpo. floarony, xorfl r,ra npeAbrAyqux reoperrirrecnr,rx
coo6paxenrafi c.negyer, qro BocxoAflrqafl BerBr, xpunofi 6necra uoxrer 6r,rrr,
o6ycnonrena AByMg paBrruqnr,rMl,r npoqeccaMu - cautr{rr [ogBJre]rtrreM ropruefi
rrJIaBMbr HaA noBepxHocrbro xono4uofi BBeaAbr I{ AonoJrHr4TeJrbHbrr{ floflpqaHr,reM
trJIaarrEr Ba cser ee oxJra?r{AeLttrrfl.,- na6,nrogaeur,re HpI4Br,re 6.necra Bctrbrrrrex
rre yAaeTc.fl paSAeJruTr, r{a cooTBeTcTByIotrII4e yqacTnu I4 colocTaBJreHfie pacqe-
ros u ua6rro4eHrzfi Molr{Ho trpoBoAlrrr, Jrtrrlrr, uo HrrcxoAflIrI,I4IM BerBflM nptrBr,rx
6recxa. C arofi rleJrBro Hr4cxoAnq,fie BerBu npuBr,rx 6necxa y4o6no cotrocraB-
Jltrrr, Ha rpa(rraHax, trocrpoeHrrbrx B ocflx lg lllmnx, Tg Csnn (, - l,11u*) , rAe

Lg n6 lno Lg n2 /n1
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@r'rr. 7. Pemeslrs cucreun (37)
upu 7e:40 000'K

tDnr. 8. Teopeuruecnue KpTIBLIe
6recna BbrcBermBarorqerocff ra3a,
BLIqI{CJIeEELIe C yqeTOM IIOJIfi tr3-
flyqeElrfl Lo u teuueparypEbrx
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Puc. L Teopetruecxte RprrBbre
6recna BbrcBerrrBaroqerocrr raBa,
npuBeAeFEbre H MoMeHTy MaHcII-

MyMa 6Jrecxa

-*++(,-#),

'.i\

ff+ ?)U- *)+[;J+r"

t'gIfimoi
I LgtnnnG-ti,as|

lm.rx E /*"* - r\roN{eET }rancr(MyMa 6necHa u Be.lrusuua MarctrMaJlrnoii xp-
ITOCTU COOTBETCTBEHHO.

Ha {zr. 9 curornnrrMlrl JruHvfMu trpeAcraBJrel{bl B ranoM BItAe reoperrr-
qecxue Rp\tBbre 6recxa, rTofiyqenHr,re rrB pertrenufi crcrenrrr (37). Ilocxorrny
fipII To:70 000o K, lmax:0 r /*ux: /0, To CoorBercrByrcqfie HpIaBbIe
na r[ur. 8 ra 9 ogunaxoBr,r. lla ruecr:r,r troJryqeuublx AJrfi Ts:40 000" K peue-
uufi cucrenrr (37) na Srar. 9 naneceurr roJrr,fio ABa - pemeHnfl c HBaBI{paBr'ro-
BecHr,rMn HasaJrbHErMIr ycJIoBr{fM\\ !,ilF,. no: 1010 u 70La cu-g. Hrzcxogrrque BerBtr
r{pr4Br,rx 6necxa AJr.E errdx peurenr,rfi orflraqarorc.fl s6ilwzv l\{or{euTa [{ancrrr{y-
I\Ia flIlltocTr{ Jrrrmr, B trpeAeJlax HecKoJIbItux corblx aneaguoft BeJltrqrar{br, a troBA-
Hee r{ BoBce He orrflqarorcfl. ftpnrrre 6necHa ocraJrbubrx qerbrpex pemenuft
(37) ann T o : 40 000" K aaxrroqeHbr Me?r{Ay AByMfl trpeAcraBrleHnbrMr npr-
Br,rlrr4 rrJrr4 coBrraAalor c o4uoft InB HIrx. TaHznr o6paaolr, ua ua6rro4enzft o4uofi
TorrE,r{o Soplrrr HrrcxoAflq,trx serseft HpI{Bbrx 6necra Bctrbrrrren trpanTlrqecnn
rreBoBMolnrlo, {uHcrupyR 70, noryur{rb Haryro-;ru6o ran{opMar{tro o rrJrorrrocrlr
BbrcBeqr4Baroqefica ropnueft rrJraarrbr rlrrt o ee HaqaJrbuoM cocroffHlrl{.

florurrfi a{{ err HecrarltroHapr{oro no r n L o-maflyqeuu.E r Sorolrerpzqecnr.r}
cnoficrnax BbrcBeqlrBaroqeficn rrJraBMr,r o6napyxrueaercfl rrprr cotrocraBJreHrllt
crrJrorrrHbrx rr rnrprrx-fiyHnrupHbrx iltrr,rz-fr. na {ur. 9. Illrpzx-uyrr(Tr,rpHbre Jrrr-
Hlit[ npeAoTaBJrflror perne]rrrfl AJrfl BbrcBeqr{Baroqeroc.s Beq,ecTBa rrpl( Tex ?fie
rIaqaJrbHLrx Tel,rilepaTypax, Ho rrpi.r ycJroBurlr, sTo uole Lo-uaflyqeHufl Bce Bpe-
nrn uperre6pex{rr}ro ua.no (rzo - k2 :0). B arolr cJryrrae clrcreMa ypannenrafi
(37) eaueraercrr (Br;rpoxr;trennofi> czcrelroft ypanuenrfi:

lln
d.L

no--@-:

d.'l'

dts

(3e)

Ital- r1q45o lra {rzr. 9, cn,norunafl r{ rrrrprax-tryHxrrzpHafl Hpr{Bbre gln To:: 40 000o K upaxtuuecnrr orr[sarorcff Jltzrrrb cABrrrorr rro roprrgormanruoft ocr.
0ro osna.Iaer, qro flplrcyrcTBrre cr{Jrr,Horo rt peano Hecrar{I{oHapuoro troJrE
Lo-naryueull.r B BblcBeunoamqefica ropruefi [rraaMe trpaftTrtqecnTi Ee Brrufler
Ha BrrA Hpranofi 6,necra, Ho orler{Krr xapaxTeprroft unoruocrrz BeqecrBa, Horopbre
troJryqalorc.E rrplt coBlfeqenulr Ra6nroAaeMErx II TeoperlIqecHux rpunrrx 6nec-
Ha r'r cooTBercrByroqelr otrpeAoJreHr,rr{ BerusuHbr conot a6colrorsrrx eAr{HEqax,
or{asbrBarorcrr Sarrz}r{eHbl B HecHoJrbHo pa3, ecJrrlr B pacqerax reopeTuqecHr,rx
Kpr4Bbrx He yqtrTbrBailocb- tr3ilyqenue Lo. Cu.uorunas rr mrpr/rx-[yHr{TrrpEafl
rrunmn gttn To: 10 000" K na Srr. I orJruqarorcf trocrogr{HbrM cABr{roM

-Z

(

1 ) xc llt- - ', lE; Lt-a
t-F- t , ,L

' r?o
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tro BpelIeHH6fi. ocl,t JII{IIIr trocJle BatrrerHoro crraAa 6necna, as6tmem r{ancl{Myr{a
.flpI{ocrl4 HarpeB TIJIaBI\{II Lo-xnaurar{rr npr{BoAr{T x Bar\{erHrtrrr orJrrrqr4rn{
grl4x ItpI4BLrx. Cnegyet, oAHaI{o, BatrreTuTb, rrro B rIpIrJIo)r{eHI{I{ It BcrrblltrRar{
BBeBA Tratra UV l(ura, B ctrer{rpax r(oropbrx B HarrarbHbrx $asax o6uapyxunaer-
Cfl SI0{IICCIIII ABaII{ALI I{OHIISOBaHHOIO IeJII{fl, trpeAIIOJIOEteHfi e O TOI\I, qTO HaSaJIb-
Hafl TeMtrepaTypa rrJrasMbr cocTaBJrfleT r{ecRoJrr,r{o AecflTnoB TEICflq rpaAycoB,
rrpeAcraBJrflerc.s 6olee npaBAorroAo6urru, qelr Aonyq,e*v.e To: 10 000" K.

Ha Sur. 6 mrpzx-nyur(rlrpllble HpI4Bbre /Iaror BaBr{crrr{ocrr4 7 (p), no"ryuen-
Hbre rra perrelrr4fl cracreurr (39) . Hax cJreAyer r{B rpadruHon, orcyrcrBrde
trepeHaqItlz I,IoHI{Bal{I{oHuofi oHeprral4 rrJraarrbr B TerrJroBylo trpIrBoAr{T r 6oree
6ucrpouy oxJralr{AeHr{ro BeqecrBa.

flpone4eniroe paccrrorpcrrr4e poJrrr rrecrar{uorraprroro norR Lo-ras.rryqeHr.E
B BblcBeqI4Baroqeficn rrJIa3rre rroSBoJrfleT cAeJrarb cJreAyroql4e BbrBoAr,r. BO-uep-
Bbrx, oqerr{r4 ruroTrrocrr{ BeqecrBa Bo Bctrbrlxxax BBeBA rrana UV }trta, uo-
ryqenHble paHee ua Sororrerplaqecxoro aHaJrriaa r{pr{Brrx 6.necxa scuHmen [1],
neo6xo4ranro uoBlJcr4rr, B Hecr{oJrbno paa, qro c6lraxraer tilorouerpuvecnl{e rr
cnenTpaJrbrlrre [71 oqeuxr4 Beir]4rrllHr,r r?0 Bo Bcur,rrrrxax. Bo-nropbrx, npu trocTpo-
eHI{I,r rlzApoAr4HaN{rrsecxux lrogerefi Bcrrr,rrlren, HorAa rreJrr,Bfi trpeAtroJrararr
rlocroflI.rcrBo r{accbr cBeT.srr{eroc.E BeqecrBa ra neo6xo4rar.ro yqr,rrrlBarb rpaAr{eH-
Tr,r TerrnepaTypLI I4r IrJroTHocTrr IrJraSMbr, I{ Ilplr pacqeTe soronrerpzuecKtrx xa-
paHTeprrcTr4K Tar{ux r'roAeJrefi AJrfl cpaBrre[rrfr c na6nrogenzfil[r4 AocraroqHo,
BI4AI4MO, rroJrr,BoBarr,cfr rrpv'ilfilr{e}rHbrrrtr{ orleHHalrrr noJr.E Lr3JryqeHIlIg; rlpu
atolr qenofi neroropoiir HeAooqeHHIr Berl4surrbr /r0 r{ox{rro ualanut:oct{ or Ao-
Bo,rrr,Ho cJrolriHoro pacrrera totn Lo-ttaryqeHr,{fl s raxofi HeoAHopoAHoft NroAe-
JIrn, Horopoe r{ Tol,ry }rie BaB[cr{T I{ or AonoJrHr{TeJrbH},rx rpuauvecxux flapal{er-
poB cpeAbr I{ HasaJrbHoro cocTorlHl4fl rrJIaSI{br.

Br,rparnaro rry6onyro 6rarogaprrocra D. 3. Illuorro, troA qr,ulf pynoBoAcr-
sorr 6r,rrrr BblrroJrlrelrbr BCe pacqeTbr rrecral{r4oHaplroro uorfl u3flyqeHtr{fl, Ba
pelrrarctrIee yqacrue B rrpoBeAeHrrr4 Hacroflrqero r4ccJreAoBaH[.s, 3. A. Brzrpu-
qerrxo, B. II. lpnlrulry, I'4. A. Ftnr.rulruruuy, A. A. I{oponaHoncxofi u
rc. IL ltoponaxoncxoil{y - Ba rroJreBHrre Aucxyccttt lr A. I{. Bpyuc - aa
rrBroroBJreHr{e unnrocrpaquft .
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NPIIJIO}fiEH11E

O TII{CJIEHHOM trIHTETPIIPOBAHI4I,I YPABHEI{I4Ii XI4II,IIIq0cftOft ITIIIHETI4KI{
IIPI,I HAJII4[II4I4 EbICTPbIX PEAR{I{I{

3. 3. Illno.nrl

lB erou flpu.noxeuu?I Hparxo o6cyxr4arorcrr ciloco6br, rrpr4roAHr,re AJrfl
ql4cJrer{Horo rar{TerpupoBaHr{g ypaBHenrair xralruqecnoft r{ur{erl{Krr (e o6qeu
crrbrcJre aroro cJroBa) uprz uariuur.rr.r 6r,rcrpo rrAyrrtrr{x peaHqrafi. Tepurau <6rrcr-
pbre pearrlr{r{) flpeArroJraraer, qro eAuHr,rqa Bperterrra nrr6par-ra. O6r,r.rrro ara
eAr{rrrrqa BaAaercrr Apyrr{M, 6onee ue4relrHbrr.r npoqeccor\{. Peur, u4er:, Tar{rrM
o6paaorvr, o coBMecrrro trpoTexaloqrlx trpoqeccax, cr{Jr},Ho paaJrr{qarcqr{xcfi
tro cHopocrl4,

Hurxe coAepll{l{Tcfi Jlr{rrrl, MIdIrtrrMyM cBeAeHtafi: ro, rrro troreBHo Buarb (([o-
rpe6urerrro) - ecrecrRovctrErrareJlro (t!rauxy, xlrlrl{ny, acrpououy) . Mareuaru-
secHue ocHoB aHr{f KoHcTpyr,t p oB aHIrfl oTr{x rleroA oB, nocTp oeHrlre MeToAoB B r,rco-
fioro tropflAKa TosHocTr4 r4 pflAa Apyrr4x BorrpocoB, raHTepecHbrx AJrf MaTeN{a-
Tr{Ha-Br,rqtr{cJrI{TeJIfl, SAecb He paccN{aTpIrIBaloTcfl, 3alreuy Jrr{IIr,, qTo B noHfipeT-
Hr;rx cr{ryalluax o6qaa cxeMa slrslacreHLrft Aorrycxaer o6r,rsrlo cyqecrBeHubre
yupoqeHl{fl.

Flecxorrxo rar{r{x yuporqenuft 6rrno c4enaHo trpr{ ilpoBeAeHr{rr r{BJro}fieu-
HLIX BLIIIIe paCqeTOB.

1. flycrs crdcreMa Iy' ypaanenufi

I @), u: (uL, . . ., uN), f : (l',. . ., l') (1)

orrl4cbrBaer uexoropufi upoqecc c r4BBecTEr,rMa HaqarbrrrrMr{ Aalrrrbruu D (0).
Crau4aprHrre cnoco6r,r qucreuHoro r4rrrerptrpoBanrtrttrz (1) rpe6yror nrr6opa
Itrara tro Bper{eHr{ T, MaJroro ilo cpaB}reHr{ro c xapaKrepHr,rM Bper\{eHeM trpo-
qecca 7. flpra nalrauwu s (7) HecnoJrbxr4x cBflBarrrrrrx rpoqeccoB rrrar r 6yger
AlrxToBarbc.fl car\rblM 6rrcrpr,ru: t K Zmin. 3to paayruuo, ecru peqb r4Aer o
6r,rcrprtx rore6aHraflx: qro6rr trpocJreAr4rrr Ba xoAolr Ho.re6anufi (rre upurrenar
auaflrrrr{qecxr{x },reroAoR), n cauort AeJre Hy}nHo, uro6u t < T. ,{nn upollec-
coB ycrarroBJrerru.E ,fieJrareJrr,Ho, uro6nr lu6op Beiluqr4ubr t (noo6rqe roBo-
pfl, paBJruqnoft ua paaHr,rx craAr{.sx upoqecca) oilpeAerrrrJrca pea.nsnoft cno-
pOCTLIO IIIBM€HOHIIE B€JIUqLIH, a He (trOTelIqLIaJILHbIl\{I4 BOBIrIolt}IOCTflN,II{) CI4C-
reun ({).

2. IIpu trorlbrTfie nr,r6paTr B cTarrAaprHbrx il{eroAax t} Tmin ilrr;r He roJrbKo
He EOJIyqI{[4 HOIWqeCTB€HIIO trpaBIIJILHOTO oTBeTa, IJo nIO]Heil{ He nOilyrll4Tb IIIII-
HaHOIO I4B-Ba BO3HtrrarOq,efi lreyCrofiuranocTr{: cnoJrrr yroArro MaJrbre r4srlerreHrdrr
B HaqaJrr,HLrx [aHHbrx (rarra nporreH{yrosilbrx peayJrrrarax) npzno4nr n 60rr,-
IUIII{ uBMeHeHuflM B nocJreAyroq[x l]eByJrbrarax 3. B eroru rerHo y6e4vrbcrtl
paao6pan npocrefimuft nprrr{ep: oAHo ypaBr{e}rrre duldt : I @) u }rero[
3fi.irepa rt,n+t: un + "E/ (u*) (u* 

- upu6nnll(eHHoe BHaseIII,re \Irrr u (r,.)) '.

du
dt-

1 I4ucturvr upnxragnoii MareMarr.rrlr AH CCCP.
2 Tltra Mercnol Pynre - Hyrr:a u;ln A4arrca.
3 9rc;ra fiprr aroM Jrerr{o Moryr rpeeaoiir:u Bepxuroro rpaurrrly,

noii lraurlrnoii.
a Hauprnep, r{ox(Eo rlnrr, I @) : - n(,u - 1); u (01 : 1'

Bce BbrqtrcJrerrrrrr rrporraBoAsrcs a6co;rrorEo roqro, Torga u
1 : 1 - at. 34ecr, T116: 4./a.

AOIIyCH aeMyIO Br,rqIIC.rrrrTeJIb-

feu cuutarB,qro
un: Enl'r * L - A,

uo:4.
(t) : L,
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3. flpocrefimufi croco6 r{ErerprrpoBar{r{fl cr{creMn (1), cao6o4unfi or yna-
Barrrroro EeAocrarxa, Aaercfl Sopuy.rrofi

un+t- un: xf (Dr*r). (2)

34ecr, un - tpu6tr{}noHHoe BuaqeHue AJrfl A (t"); tn+r : t,, * .t. Cuoco6
eror .SBJIRercfr (([efrRHbIIuD: AJIfl onpeAeJleHrrft ttn+t rro liIaBecTHolty -, utr IIoJrHt-
Hr,r pemurb ypaBHelrr4e (2). YxnoueHtre rrn or u(t") onpeAeJrflercfi roJrr,Ho
rIJIaBEocTLro troBeAeHrrfl u (t) u He BaBI{cI{T or roro, Hacr(oJrbno BeJrr/rKtr Brraqe-

a+iHufl a: (nft\\.
Oll '

4. Ctoco6 (2) aaer omu6xy 6 uopa4xa r r{a uHrepBarre I - 1 (u,nn, xax
roBopflr, r,rr{eer uepnrrft nopflAon rouuocru). Hoe{{uqueur C s {opuyne
6 = C'c BaBucur or Beruqr4ubl rrpol{BBoAur,rx a (l) 1. TicuonbaoBaB 6onee cznr-
Merpuquo rosn[ trvt tn+r, rvro]r{Ho cllrJrrHo yMeHbmr{Tr, ouu6ry (coxpauun uep-
nufi uopxgox rounocru):

un+t- dn: r (aI @^*r) + 9l (a,,));o * F : 1, "> +. (3)

C nprz6rrzxieHr4er{ a x tl2 ylyquaercfl Tosuocrr, 2, uo uplr a, 6tuzxux tt Ll2,
aJrroprdrr\{ Nro}fieT norepflTb ycrofiuranocrr. O6nsno trpanTtrrrecnu rrpr{roArro
a : 0,6 (ra"uz Aaxre a : 0,55).

5. Brparqe o rpyAoeMnocru cnoco6a (2). O6oaraqraB BpeMeHHo d,,ra1 :1),
drr: d, r\[br AoJ]]r{Er,r Ea AanrroM rtrare pemurb ypaBHegtre

D:d*tI(D). (2',)

orr, | , *l qr, ro (2') MolI{Ho pemurb trIrocrr,rMr{ r{repaqrrflMtr: D(s+l) -I drol -
: a + rl (r(o) , T0 : a. Ho torAa rr caMa cxeMa (2) ne lryffitra - trprrroAubr
o6r,rcnbre cuoco6rr (yuorr.rruyranB n.2 neycr:oftuunocrb He noaunraer), Ecrra xe

t Xl=r', ro(2') Hylr(Ho perrarE, urepaqrrnMtr rro Hr,rorony (rzuea-

plzayrr ua Ham4oft rzrepaquu):

,(s+1): a -r r 
[lto,",y + #(rG)) (r(s+r) - r,,,..] , i@) : a. (4)

Pearruaaqran (4) rpe6yer Mrroro Br,rsr,rcreuzft. OcHosHoe yrrpoqeur,re: BaMerra
dT ._, ..Bcex --: (r($,)
du

ua ! p*',Y -dt)
"4. flpznrn ero, Mr,r AoJrlr{Hr,r Ha oAHoM

ruarc rro t: (a) nuuncJrrrrb crrerreHrrr Marpuqtr A :(ffO,1), (6) "peururr
cr{creMv /y' runefinrrx ypannenufi (4)

,(s+1) _ xA'G+t)_: d. + r (i (rG) _ ,4r(') (4,)

AJrrr noMtroHeET 7(s+1) crorbno lpaa, cnoJrbno AeJraercfl urepaqufi (o6rruuo

1 Tocsee cM,, EaIIpIrMep, 3' e. III u o fl b, O nrrconoreMrleparypuou [orpaEEtIEoM cJloe
B BoBAyxe. ?ItBM r M@, 1968, 8, 1067.

26-cn("_ l)+o(r)l .,,

3 Marouy 7 oruccaror 6o.nr,muo lLW(r)), r. e. 6orsruue 3EaqeBUn 1u 6nusnofi oxpecr-
oun

Eocrtr pemeEtrr a (I) (carua 3Eaqeutrq f (a (t) ) upu uuanuofi a (t) gormun 6r,rtr, ouerug-
uo, uenelzxu).
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IocraroqHo {-2 paa). flpu ue6o.rrrruou /y' (1y < 5 -.:- 7) o6r,rqHo ocHoBHyro
uacrr pa6orrr cocraBJrfier (a): upu6lnxrenuoe Bbrqncirer.we A rpe6yer Eaxoxr-
AeHIrfl /y' anaseHnft I (A) (xpoue f (u")) - tro oArroMy Ar.fi Hamgofi uB qacrurrx
trpotrBBoAubrx. Craro 6trrr, rpn ne6onrmou N oArn urar tro (2), rpy6o rono-
pfi, B (ry f 1) pas 6oree rpyqoeMox, qeM rpocrefiuufi <qBlrr,rflD ,efog trn+t :
: un *xl (d,").Moxno eqe yMeHbrrrlrrr, pa6ory, trpuxoAflqyrccfl Ha oArrn
[rar, uctroJrr,Byfl oAHy rr ry ]r{e MaTptrqy A g.rt HecHoJrr,KIdx lraroB tro ,.

6. Paccyx4er{r{fl rr. 5 xacanracr, oAnoro rtrara tro BpeMeHr{. Yro6rrcpanuurr
a{Senrzanocrr paarfiqubrx r{eroAoB, paccMorpralr $rarcraposanunrft rrpoMe]ily-
rolt ,1 < , < lr. flpe4uoroxrrrM AJrs npocrorbr, uro (1) onr4clrBaer ABa cBflBaH-
HbIx trpoqecca c xapaHTepr{bn\{rr Bper{eHaMr{ T* u 76, npI{qeM TM> 76.
flpegrororxtr{M, AaJree, vro (npu t ) t) perreH\le u (t) uennercfl rJraBr{o:
n- di
7'n #- u. Torqa urar r AJrfl HeflBlroro MeroAa (2) nm (3), rpy6o ronopR 1,

Molr{Ho nr,r6parr t T*l T6 paa 6o;rrmraM, qeM AJrrr craH4apr}rbrx (nnuux) uero-
nos. B er:oft curyaqrrtr trpuMeHenrre HeflBrroro lreroAa (upu ne6onrmzx .l[)
otrpaBAauo, ectru T*l T6 >.4'r + 1. B pearr,ubrx BaAarrax Tr,1l T6 sacro 6rrsaer

- 106 ra 6o,ree. IIpu (upauou) uucreuuoM rrlrrerpupoBagrr[ trpuMererrrre
IreflBrrr,rx Drero4oB craHoBl{Tcfl TorAa coBeprtrenrlo neo6xo4uur,ru.

7. Crogxa Sopnryr upocrefimero r{eflBrroro MeroAa (3). Ilycm

f : ('fr,. . ., lN), un=u(t,), tn+t: tn* t.

rt o6paeonarr, Marptrqy

9ro6rr no rlsBecrrrolry in naftru f6+1r rr]]riHor
af11) npu6rzrxenuo Br,rqtrrcrrr4rrr a* : h,, @")

A : (ar).
2) Perullrr, r pas (uplr s : 0, 1,..::_t' - 1) cracremy Iy'.nunefiunx ypanneuufi

ornocuTeJrblro Kolrrrouenr rextopa 6a:

$r,1s+rl - orT6rrsrr) - in- rt*l 1 r 1a/ 1ur'11 + (1 * o)7 (i,,)), +(u( 1.

3qecs 70 : un; DG+L) : DG) * Sutt+u' ,'trpeArrrrcrrBaerc.s Ballauee r4Jrr4 otrpeAe-
Jrflerc.E ua rpe6onanua | 67"1 | q e, rAe s - Ba[aHHoe ]IaJIoe qrlcro.

3) floroxurrb tln*r: D(r).

Oclrornoe cnoficrso lreroAa: Aorrycrr{r{bre r }re BaBIrc.ET orroro, HacxoJrrno
selzxz2 AflAuh, RerurrnHa r orrpeAeJrflercfl rJraAxocrEro perneHr{fl z r:pe6ye-
ilrofi Tosr-roctbro.

llpnne.raulur A,rrrr Br,rrrncJrlrTe,[f

t) Br,lconoil rosuocrr.r B Br,rqr,rc,rrem.rt aiilauh ue rpe6yeTcn. @optr.tyna

4 =*rl <*,...., ub *tr, ..., uN) - l1 (u',...,,rk,. .., ur{)i

rtpu h - L0-2: t0-4 Aaer o6r,r.rno BrioJIIrc flocraroqlrylo roqlrocrl.
2) Ecnfi r )-3 ttttu oArra r\{arplrqa ,4 uctroli,ayercE Ira EecHoJIrrr{I{x [raraxr ecrb cMbrcJI

BaroroBr{rr, rr IrctroirbaoBari, o6irarnyro rfar]lrrqy B : (1 - ctrA)-1.
B. Bo Bcelr trpe[brAyrqexr cneqlrrfuuecmarr [JI.E ypanneurti x[ruusecHoft xu-

Irerr{nu crpyr{ry}la I' u (1) IIe IdctroJIbBoBarracr. flycrl retrepb l' - 2 p'rpn,

rfle rpL - B]rrxoAr,r oTAerr,HLIx lleaHllrlft, 7,1 - 
qeffite ql4cJra. Paccrtor:pzlt

upocrefimrrfi c.;ryuaft, Hor4a Bce peaHrlr{I{ paa6ltBarorcfl rla ABe rpyrrnrr:
v peaHqraii (k : 1, 2,..., v), rameroque oqelrb Brrrcofiylo cxopocrb, rr ocraJrr,Hr,re,

1 Mr,r orsileraeMcfi rrpu oroM or roro, qro craEAaprrlre MeroAbr r{Melor Br,rcorzfi ropxgort
ITOIIEOCTE.

2 Oguaro trpr oseEE 6onrmrx Afll7ult Moxrer cnaaarbcr To, qro Bce BbrqrclreuurcpouaBo-
AfiTCtr C OrpaEErIeEElrM qECJTOM AeCgrtrqEhrx sEar{oB.
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r{Meroqr{e cnopocrb - lL.I{a nnaenorr yqacrne pelneHllr BHaqeEI4fi u 6tmzrtu
n paBHoBecHbrM [o 6nrctpr,rrr peaHqIdrIxI, r. e. H (rrexoropr,rrl) peureuuxu ypan-
rlerrr{fi tpr (r) : 0, k : 1,2,..., \.

Ecnu v < /y', ro rroil{Ho cxorr6unnpoBarr ypaBuelllu (1) rar(' qro I/ - v
ypaaneuuft ne 6y4yr coAepxiarb 6r,rcrplrx peanqufr. Cracteua ({) upno6peraer
BtrA

d,ui i ,- *.
#: g'(r,i,), i:1,2,..., N -v,
dusE .L,- -\T: lt' (0, w), k: N - v-l- 7,..., N.

(5o)

(56)

Sgecr ui m wE - He1orop6re (rle.nouncrenrrr,re) .nranefturre HorI6uIIarIITu ui;

l0gl0ulul0glctwl-1.-rlollran 
cncrerta (t) rroiner 6r,mr,reueps npu6lrl4ilteuno 3aN{eIIeHa (11I - v)

ypairrlelrl{.flr\ru (5a) n v ycJIoBI{.flrIr{ paBHoBecllfl:

rp,r(D,it):0, k:1,2,...,\. (66)

Br,rpaaun ua (66) D repez Dra uo4cranue a (6a), IIEI troryqu^r crrcrer{y ff _ v
ypanuenraft AJr.rI (r\{eAJIeIIHI;rx ilepeNleurlblx)) a. Cucteuy v ypaBue}Irrfi (96)

\trfr w rrpr4xoAr,{Tcfl, fialt rpaBrrJro, pe[IaTr] qr{cJreuuo. N{ero4 Hr,ro:rona (uo
y?l{e AJr.rr v < /[ ypannerruii!) arlRercx cI'IoBa uaz6o.nee rroAxoAflqr,mt. Vpan-
r.reHr{fl (6a) ruoryr npr{ aroNr pelrarrrcf cra}rAapr}IrilMtr{ ((flBIIbIMrr) r,Iero[arfl4.
Ouucaunrrfi (rpa4uqnour'rr,Ifi) cnoco6 ucn,rro'renran 6rrctprrx peaxqnft IdHorAa
cuJrblro ynpoqaeT Ba4aqy. Ognaxo rlernoe paaAeJrelrue Ha oserrb 6r'rcrplre r
MeAJrerrur,re peanllr4rz ua6,nro4aercfl cpaBllrrreJrr,Ho peAHo. floguepHuer{ rloaro-
My eqe paa rrpe\iuyu,ecrBa o6qux $opuyn n. 7:

1) noarromur,r rro6r,re rrpoN{e}r{yroql.Ible cxopocru peaxquft;
2) uo xo4y trpoqecca (cxamen, c IIBTTeIIeIILIeM rer{treparypb, 6ucr:prre

peaHrlr{r{ t{oryT cTaTb MeArre}r}rbrl\rr1r, ra uao6opor 2. 3to }Ie BbISbIBaer HIII(aHIIX
rdaMeHer{r{fi n $opuynax n. 7, uo r:pe6yet rt3rIeHeur4fl aJlroptrr}ra rpr4 fBHor[
ucrro JrbB oB aHr{r{ yp aBlrerlrafi xlruzqec(oro p aBIroB ecrl-a.

(6a)

[ 4.rR riarnux qeleft ((c(opocrE)) peaHqflIl qh ygo6uo XapaRreprrsoRarb nelrqnsofi

,117, : 6na l9%li lout,2 flpu oronr Ea Eer(oropoM yqacrre cropocru 6y4yr <rpouex{yroqubrMtr)), EeAocraroquo
BbrcolrtrMl{, sro6r,r ucnofl],BoBart, ypaBueutrg xrMtrqecrtoro p,aBEoBecua, Eo Aocraroquo
6onr,mzud, uro6rr cge,ratb EeBbrroAnBrrt sssbtrl Mero4 AJrfl (6a). Mu ocraBJrfieM sAecr

. troJruocrBrc B cropore Botrpoc o EatrEcarrflu cJreAyrorqux (nocne uynenoro) vnenor
acEMtrrortrItE tro MaJIIiIM IIapaMeTpaM er: LlMt'



AHAIEMVr.fl. HAYTT CCCP

I{ 3 B E C T I11 fl I{ PbII\.IIC H O IT A C T P O O I1 3 I4tIE CI{ O lt O E CE PB A T O PI{II
Tou XLVI, 1972 r.

BJII4flHIIE BbICBEIII,IBAHIIfl HA CTIEITTP TYPBYJIEHTHOCTII
B 3BE3[HOff ATMOCOEPE

O. II. louuangcxufi

, IilccnegonaJrocr pemeurre MoAeJrEEoro ctrerTpaJlbEoro ypaBEeEEfl uaotponuoi ryp6y-
JTeETEocTE c uerrsefruuM qJreroru n $oprrre ltosaxuoro [5], Mogr$rquponauuot flarsesrrM
[6], u qresou, ]rsrrbrBarorquu guccrnaqulo guepftrtr Ba cqer BbrcBeqtrBautrE.

flonaaaro, qro troA BJrEEEuenr BbrcBeqtrBautrff ctrenrp ryp6y;rertuocrtr cTaEoBurcg 6oaee
r(pyrbnr (uo cpanaeuuro co cryqaeM orcyrcrBur BbrcBequBaEua) n zurepsare BoJrEoBBrx tttr-
ceJr, KoropoMy coorBercrByroi rrracmta6r,r auxpeft, cpaBEtrMbre co cpegEefi gnrroft cBo6oA-
Eoro pocra upo6era RBaETa.

ON THE INFLUENCE OF RADIATION LOSSES ON THE SPECTRUM OF TUR-
BULENCE IN STELLAR ATMOSPHERE, by O. P. Eollandskiy.-A solulionof the
spectral equation of isoiropic turbulence with the non-linear term in the Kovasznay's
form [6[ mbdificated hy Panchev [7] and with a term accounting for the energydissipation
by radiation is analysed. It is shown that under the influence of radiation losses the
spectrum bscomes steeper (compared to the case when this influence is abseni) in the in-
terval of wave numbers correiponding to the turbulent eddy scale comparable witt the
photon free path.

Sueeguax arMoc{epa trpeACraBJI.Eer co6oft cBerflqyxlcfi ryp6yJrelrruyro
cpe4y. rlrcro Maxa (M) ryp6yreHrrocrl( y BBeBA paBEbIx HJraccoB cBerrrMocrr
B CpeAneM trptrrltrMaer 3HarreEtrfi or rrecHoJrbnrrx AoJrefr eAvHrrqbr (r,rarua x
trocJreAoBarerruocrr) Ao egr{Huqbr r[ Aa]fie HecxoJrr,Ho 6ornrue eAuurrrtrbr (crepx-
rurarrrbr). flpu raxzx BHaqeHurx qEcra M senznefirrbre BBatrMogeficrnzr (ouz-
csrBaeMbre EeJrrrHeftrrbrMfi sreHaN{[ ypaBHerrflfi rrApoMexaHIIHu) Me]fiAy fuApo-
AI4IHaMI4qeCHIIME IIepeMeIIHbIM[ CTaIIOB.ETC.fi CyIqeCTBeHHbIMtr{, II uole ryp6y--
JrelrrHr,rx cftopocrefi (uylr,caqufi) cranoarrcf cB.ffsalrHbrM c troJIeM reMtrepaTyp
(uepea paereuue). Typ6yrentnrre tryJrbcaqu[ Br,rar,rBaror rryJrbcaqur reM-
trepaTypbr, BeJrI{qr(Ha HoTopr,rx TeM 6oilb[re, uerr 6omure tryJrbcaqrru cfiopocTtr.
Tanuu o6paaou, ryp6yreHruocrb o6ycJloBrrrdBaer reMtreparypl{ylo EeoAEo-
poArrocrr, BBeBAHoft arMoc{epbr. c gpyroft cropoHbr, TeMueparypHr,re HeoAEo-
poArrocru trMeror reEAerrqtrm K crJra?r(uBaHrrro Ba cqer BbrcBeq[IBaHufi.

CrxarxrsaHrre reMrreparyprrrJx Heo4rropoAr{ocreft ryp6yJreurrroft arrvroc$e-
pbr rryTeM BbIcBeqr{BaHI{ff .EBJrfleTCfl AonoJIrlI(TeJIr,HrirM ECTOSHIIROM AtrCCUtra-
rlr{u sEeprrru ryp6y.neurHocrtrr, troMr{Mo AeftcrBufl Bflsnocru r,rJr?r y[apEbrx
BOJIII.

Hurxe paccMarptrEaeTc.E Boupoc o roM, r(aH BJru.EeT BbIcBeqtrBautre Tervrtre-
parypEbrx HeoArropoAEocreft rra cner(rp ryp6yreErHocrlll B 3Be3AHoft arMo-
c$epe.

L Crpyxrypa Errccr4rarr{Buolo tureHa
cfler(TpaJrbrrofo ypanueuraa

Bnraasae BbrcBequBaurfi Mo)r(Ho yqecrb, BBeAf B ctreftTpalrsrroe ypaBEeEEg
ryp6yreHTEocrrr coorBercrByroquft qreH, BbrEcHeHI/trc crpynrypbr noroporo
trocB.flq,aerc.E eroT paBAeJI.
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I4s o6qrax SuauuecHrax coo6paxeurafi.acuo, qro, norAa I4[[eer Mecro cxtln{ae-
MocTL, 66,nsruuu tryJlbcaquflrf cnopocrld coorBercrByror 66lr,ruue creneHtr
O)r{arufl (uylscaquu u;rotuoCtu), a trocJIeAHI4}I - 66llurue nyJlbcaqtrI{ rer[-
treparypbl Ecnu uons cHopoorefi I4 relltreparyp paBJro)flLrrE B ul{rerpan @ypr,e,
to-xaxiAofi Oypre-xonrnoHerlTe cr(opocTtr, coorBercrByrcqefi lracruta6y
llh tas & .. soruosoe qucfio), coorBercrByer (Dypr,e-xol{trolrelrra rerrrepa-
Typbr. I4nr,rrrra cJroBaMtr{, B rrpocrpalrcrBe BoJIIIoBT'IX qucefi crreflTpy cfiopoc-
Teft urrt nr4r,rerurrecnofi aneprran E (lt) r.aaourc.tr B coorBercrBtre crIeKTp reNI-
treparyp, I{ B cnel(rpaJIbHoe ypaBHeIII{e orHoCI{reJILuo E (k) r{o}Iier BxoAl{rb
qJrell, saBl{c.flql4ft HeflBIrO OT trOJr.fI TeMlepaTyp rr ero I{3}IeIre}II4.E.

Aro BpeNIelrrr )IiI{BHrr reMleparypnoft ueo4nopoA}Iocrl{ macruta6a llk
IIIunre.nr, troilyql,ur [1, 2l rrrpaineume

t(k):[,(t- (1)

rAe

^: 'Y:::' (2)

gBJrfleTc.fl o6paruofi senusuuofi BpeMerII4 )I{I{BIIITI Te}I[eparyproft neo4nopog-
EoCTU, paaMepbl XOrOpoft CooTBeTCrByror 6eCnOuesgo 6olrltll4nr k (t. e. OtrTI{-
secnfi a6conror"o upoapauuoft); x - noo$suqreur rlorrroq,euus sa I cu,

(upozane4enue pocceJlarIAoBa clleqlrero Ha rrJrorHocrE, neq,ectna); o - rrocroflH-
Eafi Bar{ol{a Cre$aua - Borr,qntaua; T - reilrneparypa; p - trJrorFrocrr, Be-
qeCTBa; cp 

- 
yAeJII'IlaE T0IIJIO€TIKOCTb IIpI4 IIOCTO.EIIHON{ AaBJIeIII{II'

B e4rzriuqy Bpex{eHrr B rlIIrepBaJIe BoJrIroBEIx qucer o'r k go k + Lk 6y4er
nuccl{nlIpoBaTr, nyTet\{ BLrCBesuBaHrIfl AoJIfl HI{HeTI4qecRofi aneprzu ryp6ynerlr-
EOCTr{ rra eAr4Hr4rly rtaccbr, paBrrafl

t-LE (lt) A,lt, (3)

tile t: z (/c), onpegerrflerctl uo $opuyre ({).
B unrepnane (0, ft), oqeBI,IAHo, I{I{ccr{rr{pyer HorlrrqecrBo eHeprrrln

(4,') (4)

Brrpaxieur,re ranoro nu4a 6r,r;ro fipeAJ]oxier{o C. -r\. Hannanorr 1. Ouo AoJIir{Ho
Bx0414.16 B crrenrpa.rlr,Hoe ypaBrIeIIr{e ryp6yrenTnocrlt R ItaqeorBe qJreHat

jrIr4Tr{B&rof{ero AI,Icclr[aql4ro a]Iep]]r{r{ 3a crreT BtrIclieqrrBaIIufl.

2. Cuexrparrl)Hoe ypuurr"rrrn c yueroM BtlrcBeEIrBaHI{fl
II eto acrllrlrToTrrllecltr.re peilreHr.rrl

flocno.rsny ryp6y,neutirocrr y rrolllfaJrbllr{x 3BeBA trpe[troJraraercfl cra-
quouapnoft, B KaqecrBe rrcxoAlroro clenrpaJrrrrroro ypaBrreul{.tr Bo3LilIeM ypaB-
Heurde uaorpounoft ryp6ynentnocrn, o6rqraft swg r(orolloro BafirrcbrBaercfl B

tpoprre (clr., naupi.nrep, [3, S 17])'

W'(lt) (k') d.t{ : e,

rge W (/c) - dlyuHrlrdq, orucLrBarorqa.E trepeHoc Drreprnl{ or HpyrHolracuira6-
Ebrx ABfl?r{euraft n N{eJlnol{ac[rra6ur,ru; E - rroron aHeprlzr{, panurrft Hofllase-
crBy EHepruttl \mcclrr7lrpyrcqeft B eAr{Hurly BpeNrer{r4 rra eAr4rrr{qy rraccrr (oe-

'l rlactuoe coo6qenue C. A. Itanrasa.
't Taxoii ,r(e BEA ypaBEeutrr coxpaEfercfi u B cilyqae cx{rnlraeuoli }r(uAnocrtr Alrx ctrefirpa

nrserusecnoft oEeprtru nuxpenoft cocraBJlrloqefi gnuxteuua cpegrr [4].

,L rr \l-r
h arcclg i ll I

h

o u (, - #arccrg #)0,,"

(5)

h

1zv\rt't

Vt



JruqrrHa trocroflHHafl rrpr{ cTar{rroHapHofi ryp6yileHrHocru); v - ntrEe}rartr-
IrecK[fi HoD{StLr{I{eHr BflBnocTr[.,

9.nen ypanneurax (5) W (k) - rlenuuefinufi, Rnnnroquftcr napngy c E (k)
aropofi Her{BBecrrTofi {ynxqreft. Izlcxogx rra }re(oropnrx {usnuecnrrx trpeAtro-
rolxeuufi, W (k) Bbrpalnaror o6r,rsr,ro uepea E (&), uonyvafl MoAeJrr,Hoe ypaBHe-
nr.te s roft unm wuofr. {opue. 34ecr y4o6Ho BoctroJrr,BoBarbc.fl ne,ruueftur,rM qre-
Hor.r B {opnre Hosarxuoro [5] , uo4u{uqtrponauuoft flansesbrr,r [6] . VpasHeuue,
(5) upznrzuaer B oroM cryrrae cpaBlrrdreJrbr.ro npocrofi nra4:

h

+ zv\n',a (k') d.k' : e,

rAe T Ir a - 6eapaaMepubre trocroflHubre' 
flocrosnnafi T Bbrpamaercr rrepea yruBepcaJrbrryro trocroflHrryrc orrenrpa

f(oruoropona {opruyrofi . 
l:s42, (6)

flocrosusas a - czo6ognrrft uapauerp, rro trpr ero Brraqenr,rtr, paBHoM
712, wextp, troryrraeMbrfr. ue (5'), acuMtrrorrqecxu crpeMrrrcfi r( E (kl - 7-t
[6], Hax u ctrer(rp, rroflyqaeMbrfi raa creHrpaJrBHoro ypaBnerrrrfl c qJrerroM trepe-
Iroca areprmz r Soprrre lefieen6epra [3] . 0ror cuexrp xopouo corJracyercn
co cnenTpoM B uuTepBaJre paBHoBecId.E, troilyqaeMoM B ua6oparopuz.

flpra6anlaa x nesoft.qacrr4 (5') nupaxeuue (4), troJryquM cner(rpaJrrEoe
ypaBHeHEe ryp6ynerirnocru c yqeroM BrrcBeqtrBaHufi B BtrAe

+

f,^r""tsf,)d,k' :8, (z)

trccJreAoBaHr{eM Koroporo ra aafiueucs.
flyreir.r 4u{SepeuqrrpoB aurrfl r{ BBeAeHtrfl 6eapaamepr.rbrx nepeMerrubrx

r {tz {tt)l't'tt-'t'* frr1,t gq r

nk
& _:.

Vr
- _ T, E(k)

It

(5',)

(8)

(7) upeo6pa-

h

r {l,z tt)'t't-'t'+ +r}u ttikz { 2v\t',2 1t'1at'
on

+.al E @')(1-
0

rAe 1 : (vgle)'/4 - r{rrr(por\racrura6 [(onrroropoBa, ypaBHegr{e
3yercfl r( BtrAy

dr,dt "++*r'1"*
. rfx t\rl
I - -: a-rcctg ----Vr* " Vt,

r d 1/^

z 'f -z '''
cnegyet SaMeTrITr,, qTo trepeMer{Hoe r rIMeeT szazuecxllft cMhIcJr HBaApaTa qucJra
Pefinono4ca (c :rounocruo Ao Muolr(ureJrfl tropflAr(a eAr{r{[rlbr) gozxeunfi uac-
rura6a - 

rlk.
flonnoe auaflr4ruqecnoe perueHrre (9) nafiru He yAaJrocE,. O4uamo actrMtrTo-

ruqecxlle perueurrfl (9) a) upu 6onr,mux r n 6) upu MaJrbrx r. uafrt:a rrerpyAuo.

a) r ) +: . 3ro ycnonze corJracuo (B) panuocuJrr,rro roMy, qro otrruqe-Vr
cxarr roJlqa ryp6yneu:ruoro Buxprr c BoJrr{oBbrM sucrroM k i,r:+<1. 3ro
oaEaqaer, qro Braxpb BbrcBequBaercfl rro BceMy o6relry.B arou cryqao [ocJre4-
nufi qneu B st4cJrureJre Lrcqesaer u ypaBrreHue (B) upzuzMaer trpocroft nu4:

1,An,
--j-a---
4I!

(e)

4"

dr ,dr'*)-+"/'
rrdrt

a 4- -;- r''',Z
(9',)
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H ranOmylr(e BuAy trpuBoA7rcfl E ypaBgellue (5'), He yqtrrblBaloq,ee BblcBe-
qEBAEtr,E.

I4urerpanou (9') rnraetc.fl Bbrpa?fieuue
3 -L"

' 
A \ I ' 2 -].-'2dn2ot:-rtlza[o + -:- *r'1,\ fr - -'C- ^,

\zl
(r0)

(1r)

(13)

(b : 0) npr

I Boo6qe He

rAe C - trocro.flHlrafl trErerptrpoBaHufl.

flpruzuar a: tl,1a ]rlrrrrbrBafl, qro trpr fr> L (o6;racrs Brl3r(oftArccutra-
quu) ; ( 1, uo,lyqunr couiacno (8) (c roqgocrblo Ao trocroflHnoft) 6eapaauep-
uufi cnexrp

6) r 4-\:. 3ro ycnoBrre corJraouo (8) osnauaer, qro rlacltrra6 Br4xpefi' - vr
EaMEorO trpeBocxgAlzr CpeAIIIorc AJItrHy CBo6oAHoIo upo6era KBal{ra' r. e.

,n : #2'1, z r:yp6yneururrft nuxpr, BrrcBequBaercfl roJlblto c troBepxuocrl{,

naK Eetrpo3pasEoe reno. B aror{ cr}rqae ypaBEeHI4e (9) upuuzNlaer BtrA

LA
dr , dr a-l-1- * 12unt * r'i"

r:-*;-'---T * '
a l'V r'tz

lfurerp a;rou (9") xen.aer:ca

r,p(a+b+++

.Ab:6F.

BtrAEo, qro trpE [ocraroqgo MairoM , 7'/"] a + b *rlrn, cJle,qoBa-

UMEET MECTO

e:rfr-tr-'
B COOTBETCTBUI4 CO CHA3AHEbII{ BBIME.

rAe

tla (tz)
TEJIbHO,

784(a+b)+s/a 
- 

fr-z(a+b)-L )

orryAa corJracEo (B) uo;ryuaercfi actril'Irrroru'Iecnllii ctrer(rp
1o(0+b)+5

e : rx:- #- 
-6(d+b)+3 : a-6/t,

T. e. ROJTMOTOpOBCTUft ctreHrp.
tr{a ypanueuua (5'), Koropoe Ee yqur},IBaer BblcBeqtrBaHtre

z 41, ran?r{e trolyqaercfi r(oJlMoropoBcntrfi ctrenrp.
Itax nu4no ua (13), (acuurtotruecxufi) cuenrp trpr{ Mairr,Ix

(e)

.,,,)? ***,: (+),,*0", (12)

BaBtrclrr or lrapaMerpos a m b.
Taxuu o6paaou, trpa paccMorpenul{ cJl)rqaeB a) z 6) trptrxoAuM K saHJrIo-

qeEtrro, qTo Br,rcBequBal{ue IIe BJItrfleT Ha BUA acI(MuToTI{qecHoIlo ctreHTpa.
flOnyueurrrft peaynttar {uauuecxu oBHaqaer, qro HaK trptr AocraTosuo r'IaIbIx
lracrora6ax (6olunux k), rax tr trpu Aocrarorruo 6onrurrax ltacura6ax (uanrrx
&) nperlra )fiuBHE reMll6parypnoft ueognopoAllocrl4 cral{oBllrcs 6o,rrTe upe-
ueuu mranu ryp6yleurroro BExpfi coorBercrByloqero lracmra6a. tr{ur,rur
CJIOBaMI, pactra4 Bl{xpfi uo4 EeftCrSUeM CIIIJI trIIepqIIIlr trpOtrCxoAIlT 6rrCr:pee,
qeM Br,rcBequBaeTcfl TeMIIeparypr{arl HeoAIIopoAlrocTb, lru o6yc.noBJIeE11afi.

,{eftcrrrre.rr},Ho, B cryqae a) 6onr,mux fu, ranrx, .no xlk q( I , rrrpa}fielrfie
AJrE Bper{entr ?nrraHtr reMrreparypublx Eeo4uopoguocrefi cBoAl{rcrr H

t(k):--+-.
'('- 

-T h )
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Vxe npu k : tlq, Kar( ero BtrAr{o uB

x 14n

-X 
----= <<.'ltr Vt -

v"

/1\ I
'(, /=v'

T. e. He BaBtrcur or k, TorAa KaK BpeMeHa )r{trBHu ryp6y,neurnr,rx nuxpefi,
c yMeEbmerrueM r{x nracmra6a fipoAoJr]fiaror yMeubrtramcs. Tanuna o6paaonr,
BJrz.flHtre BLrCBeqrrBarrlrs rra crrexrp ryp6ynerrnocrr,r ltcrresaeT upz 6o;rr-
mux k.

B c,ryrae 6) 4ocrarouHo MaJrbrx k, ranux, uto xlk ) 1, nperufl ,r(LtBIru reM-
rreparypubrx Eeoguopoguocrefi (1) pacrer xax(xlk)2. C gpyrofi cropoubr? Irpu
orcyrcrButr BbrcBesnBarrzfi trpu suaqeHurrx k { U\ tr teu 6onee npu k { x
(ro, uro x { llq vrrfr.rtnK 1, szAso za ra6ruqn) cuenrp ryp6y,neuruocru

- lx-6/,, a coorBercrByroq,rre xapanrepHr,re BpeMerra nuxpeft - lx-'/a, C,re4o-
BareJrbEo, c yBeJr[qeHIreM Macmra6a npeux BbrcBesuBauufl pacTer 6trc:rpee
BpeMerrtr mraru ryp6yJrerrrroro Brrxpfl. floarouy trprr Aocraro.ruo 6onr,rur,rx BEa-
qeHr/r.Ex ft npenrx BbIcBeq[BaErrfi craHoBl4rcs 6orrrue BpeMeHrr pactraAa Bl{xpfi.

C.rre4yer BaMerurb, rrro B BBeaArrbrx aruoc{epax ryp6y;reurubre Bl[xpn,
y Koropbrx xlk>>-T, tpngJru cyqecrByror, rax HaH lrx paBMepbl HaMHoro trpe-
BocxoAtrJrl{ 6rr ronq,ruy aruoc{epr'r. floarouy 6onrrurafi rlnrepec trpeAcraBJrfler
TOT UETepBaJr BOJTHOBETX qr4oeJr, rAe Bbr0BeqEBarrve cyqecTBerrEo BJrrrfleT rra
ctrenTp ryp6y,renrnocrra. Dror r{HrepBaJr n 4anrnefirueM HaBr,rBaercr trpoMe}r(y-
:cosuofi o6racrrro. t

3. 9uc.neunoe perneurre B rrpouerlcyrourofi o6tacrn

B nporuexyrosgofi o6racr:u BoJrlroBr,rx quceJr, n xo:ropofi aHaJIIrrI[lIecHoe
perrreHrre ypaBHeEus (9) uafiru Ee yAaJrocb, trpuxoAurcfl upz6eruyrs H rlrcJreu-
IIbri\r MeToAalt.

Ilpex4e ncero {uHcrrpyeM Buaqenu.fi trapailrerpoB, BxoA.sq,I{x r (9). flo;ra-
raeM a : Llzn coorBercrBrmr c [6]. Tan Han tro MHortrM otrpeAeJreHrz.antr o : 1,4,
1ro corJracro (6) V: 0,6. Ocra,lrEbre trapalrerpbr BaBrrcff:r or {zaruecxrrx cBoficrB
BeqecrBa. ,(nn arrrroc$ep cBepxruraHToB treKoropbrx cIreKTpaJlblrbrx tro,qftJrac-
coB u g;ra Co.nuqa orr:z 6wtu BbrqucJleEbr aBropoM [7J lr upuaoAflrc.fl n ra6lnqe.

trpuBoAuMoft uzrrre r:a6nuqrr,

Qly =0,8),

B0,5
82,5
83,5
85,(
88,5
A2,0
A5
FO

o

{,5.105
L,7 .105
4,2. L03
1,3.106
t,B.1o7
1,6.107
1,1.{06
7,5.404
9,0.103

2,8.101
4,[.L}t
8,9.101
2 ,1. . L02
2,2.1"03
2,4.LoB
3,5. toz
5,1. {01
8,0

I ,6. 10-rr
L ,2.10-tt

t0-11
6,5 ' 1g-tz
5,4.L0'12
2, 6 . {o-rt
6, I ' 16-rr
3, 0 . 10-tr
3, 8 . 10-8

5,8.10-10
6 , 3. t0-10
8,9. {0-to
1,3. to-e
I ,2.70-8
6. 2. t0-8
:, a . ro-s
I ,5.10-s
4 ,0 . rl-t

0,6.10-1
0 , 5. 1o-r
0 , 7. t0-1
L ,L . i0-t
5, 5. {0-1
4,4.L0-t
r,0.10-1
o, 7 . t0-z
1,5. 10-3

28
13

o

7,5
5

D,L
;,22.
; o:5
, 0,5

i'

flpu arryzcJrerrr{E trpEEtrMaJIocb, qro arlroc{epa cBepxrl{raHTa cocrouT
(uo uzc.ny arorraon) na 85 % trB BoAopoAa r4r Ha 75% as reJru.fl. B c.nSruae Cotnqa
6u.rro upuunro 82o/o BoAopoAa alB% rerrr.fr. [BI. Cne4yer orMerrrrr,, qro rrpr
usMeIIeHtrE COAep)I(aEtr.E AJIeMeTTTOB rra HeCHOJTbnO trpoqerrToB COXpaHfleTCfi
nopaAor( BefitrstrHbr BhrqucJreErrbrx anaseuufi rrpuBeAerrrrbrx rrapaMerpos. Osu
B OCEOBIIOM BaBECTIT OT TeMtrepaTypbr U trJroTHocTltr Betq,ecTBa.

" ConJa S zal.
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rlucnenuoe peilIeHLIe yliaBEeHIdfl (9) ne,;roct HaquHa.s or eHaqeruft

tro: 70, ro : 10-8, (14I'

sa 3BM <MnucH-l4>. flpz r : t0 AJrfl Bcex paccr{arprdBaeMbrx cryuaee (cnr-
ra6nuqy) uocne4uuft qreu B qlzcJrr{reJle (9) upeue6pe}KIrl\Io ua;r. IIoa'ronry coor-
BercrByrorqee BrraqeHue r (74) 6w.no BblslzcileHo uo {opuyne (10) upz a : 112
trr, IIocKoJIbHy HaC r4HrepecyeT ToJ]br(o xo4 c,neHrpa, Ilocro.fiHHafl r{r4rerpupoBa-
ruus C trprrH.sra paruoft eAIdHtrI{e.

Peuenze trpoBoAr4Jrocr, AJrfl ruecrn trap BuaqeHnfi raparrerpon \xll[y : d,

n Af l4yv: f, norollrle oxBarblBalor B o6qzx qeprax Bce AeBflrb cJryqaeB,
rrpeAcraBJreEHbrx B ra6nrzqe. Ilpuao4zu err4 BHaseHId.s:

cl

i
t0-0 10-8 6.10-8 2.L0-8 10-8 4.70-?
f0-1 5.10-1 4.10-L t0-1 7.L0-3 10-3

Peaytrraru,r pelreur{fl troHaBaHLI ua $urype, rAe tro ocm alcrlwcc orJro}xenrr
AecflTfisur,re ;rorapz{urr 6eapasuepnoro BoJrHoBoro slacila r, a lo ocr4 opAr(-
Ear - coorBercrByrotrU[e el\{y BlraqeHrza rorapz{lton 6eapaa}repuoro ctrexTpa
e (r) (11) 4na Ham4oft trapbr trapaMerpon d z f, ana.reur4fl Horopbrx ynaaarrbr
onoJro Hax4ofi Hpunofi. Bce ruectr, HpI{BbIx rrcxoAflr r4B o4uofi upauofi c
yrJroBr{r{ xoedlSzqueuronr - 7, coorBercrByroql4lr acr{fi{trrorr{qecno}ry cJry-
uaro a) , or noroporo r.rasaro rrucfleHl.Ioe llerrreHl4le. flpz nepexoAe B trpoMex{vroq-
uyro o6;racrr,, KorAa a 7 l, yrnoroft xoa{{zqraenr BHaqr4Terrr,Ho yBerrdq[Ba-

Lg 4a) er-cfl., craHoB.trcb 6orr,nre^- 3, aateu
y6r,rnae:r Ao BHaneHufl -3, xapanTep-
Horo AJrfl npomexyrouuofi o6nacrz.
B o4ulrx cryqaflx aro v66rBarrrre coB-
cerr MaJro l(HaH y BepxHux AByx Kpra-
BLIX, COOTBeTCTByIOIqEx anea4ant BB -A2), a B Apyrux cryqa.Ex or{o BEaqrr-
TeJrE,r{o (y nzrxnefi xpr,rnofi, coorBer-
crryroqeft Co,ruqy, yr.nonoft xoa{{ra-
qr4eHT, Hatrpr{rfep, Aocrr4rae? cEasara
rraxcrailraJrbuoro BHaqeHlr.E - 513, a
Bareu y6rrnaer 4o - 3). TaHoe troBe-
Aerrve Hpr{Bbrx BaBrrczr rranurrnr o6pa-
Bor[ or BuarreHr4fi trapa[rerpa f. Yeu aro
3HaqeIII,Ie I{eHLIIe, TeI{ trpl{ IleHLItrl4X
SHarreHI4flx r TrpoflBIIfleTcfI B.rltr.flI{I4e
BricBeqr4BaHra.a. Iloc.ne uponrexyrovnoft
o6nacrmyrnonofi xoa{suqzeur crauo-
BI4IrC.fr paBHr;rN{ - 513, qTO coOTBeT-
crByer ac[lrtrTorrzsecnoilry cryuaro 6),
HOrAa BbrcBesr4BaElde cHoBa rlepecTaeT
BJrrr.ETr rra ctrenrp. flepexo4 n clyqarc
6) nacryuaer rrpra TeNr ]reuE,rrrlzx r, qelf
lreHbrrre Brraqer{rze uapauerpa d.

Ipa$rax qrcJreEroro pemeEEE ypaaueuux (9)
trpE paBJillqEbrx 3EaqeEtrfix raparrlerpon d u I

IIo ocu a6cqucc orJrox(eE rorapuoM 6e3paaMepEoro
BoJrnoBoro qrrcJra, tro ocE opAilHar - lorapr$nr 6ea-

paSMepHoro cIIeIlTpa
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SaKnro.reuue

flo,nyuennr,re peaynbrarbl troBBo"rrflrol lcgenarr, lc;re4yrouive ]mrnoqnr.
{, Brusuze BbrcBeqtr[Barrr{fl rra cne}ir}] ryp6y.rreuruocrz Bar(Jrloqaercs B

ToM, sro B IrETepBaJIe BoJrrroBr,rx quceJr, r(oropor{y coorBercrByror uacmra6r,r
4rumenzfi, cpaBuul\{bre c 4.irrauofi cno6ollnoro upo6era HBaura (1lx)z.Meubrtrue,
BITJIOTT, AO trOprrAHa I(OJTMOTOpOBCI{OTO MI[r(pOUaCmra6a I, CtreHTp cTarroBrlTcg
Hpyqe, qeM trpu orcyrcrButr BbrcBequBaHza. Haupur{ep? relr suaueuzau A,

KorophrM 6ee shrcsesuBarrtrfl coorBercrByer tror(aBareJlb ctrenrpa - 5/3 (xo.irno-
ropoacnzfi crenrp), fipv. Eailzqum BrrcBestrBarrtrfl coorBercrByer troxaaa-
re;rr - 3.

2, @uau\scxu BJIu.flHue BbIcBeqnBaHI{fl Ea ryp6yneutuocrr, o6r,.scuflercfi
TeM, qro B yr(aBaEHoM zrrrepBaJre ryp6ynenrrrre Btrxpu yctreBalor trorepgrr,
tryreM BrrcBequBanufl BnaqtrreJrbrryro gorrc cnoeft aueprul[ trpe]r{Ae, seM orlrr
pactraAyrc.fl uog aoageftcrBueM ctrJI trI{epquu (utz, qro ro ?I{e, BcJreAcrBue
ryp6ynerrnofi ueycrofiuzrocrn).

3. flocxonrny B BBeaArrbrx arMoc{epax uacrura6r,r rranpotyp6yJreurHblx
nuxpefi tropflAxa ranu 6onr,rue AJrIrHbr cro6o4uoro upo6era KBalIra, a AJrs
ruuxporyp6yJrerr?I.rhrx nuxpeft r{rreer lrecro o6parnoe coorr,rolrerrtr{e, BLIcBe-
rrlrBaHue AoJrlrino BJrr4-firr rra HoporHoBoJTHoByro qacrr, ctrenrpa Maxporyp6y-
JreHrrrocru (rarz ua AJrr,trrEoBoJrrroBylo qacrb crreHTpa lrrnnporyp6y;reutuoctz).
3ro srlasHue arraJrorrrqlro BJrr,rflrr[ro yAapHBIx no;nn I9J na ryp6yneuTuocrb B

BBeBAEbrx aruoc$epax.
B sanrroqeuue Bbrpalrraro 6naro4aprrocrr, P. E. Iepu6epry Ba r{eIrEbre Ba-

Mesauu.fl, a rar{Ere I. A. I(osnosoft aa BbrqucJreuufl na 3BM.

,[exa6pr 1970 r.
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flPKOCTI,I HA PABHbIX BT,ICOTAX
B AI(TIIBHLTX OEJIACTflX COJIHTIA

C. lI. lonacrox, T. T. Ilau

flo aanucgtu Ea EBoftEoM Marrr.rtorpaQe trB)rlaJracb cBEBb MerI(Ay Eprocr.rrMrr, a raft?fie fip-
nocTrrMu u MarEtrTEbrMtr IroJrEMu B anTtrBnr,rx o6uacr.sx na Coruqe.

Pacnpegeneune Epxocrr.r B aHTrBEErx o6racrax, uslrepeEEBrx B qerTpaJrr,Errx qacrflx
ruruii K, Ca II. H,., H, Hu, ?\4227 L Ca I, 1,5184 A Mg- I, D, Na I, 1,5250 A Fe I u
ts rretrpeprrBroM ctreftrpe 16100 A, cpaBqtrFaJrocb c pactrpeAeJleutreM rpl{ocrrr B qearpe JTEEtrE
Ho. Hatgeuo, qro c pocToM spr{ocrrl r Ho xpnocrr B EeBoAopoAE},rx JrrrrltrEx tr B Eerrpepr,rB-
EOM CIreRTpe yBertrtMBaeTofi .

flnx nogopo4srrx fir,rrrlft trpu Marrhrx Btraqeutrrx Eptocrrr n Ho (1,0-t,t) ra6rrogarorca
ABe BaBzcrrMocrtr troBeAerrrs fipRocrr.r n Hu, H" r Hu. O4ua BaltrcuMocrb Aaer pocT Epr(ocra
B JrtrEEEx HB, Hy u Hs c pocroM.Epr(ocrtr a Ho. ,{pyrafi BaBrrctrMocrb Aaer cEarrana rroEtr-
?r(eEtre fpxocrr c pocroM gpr(ocrtr n Hr-, a r gauruefimen c pocroM Eprocrtr n Ho xpnocrr n
JItrEuffx Hp, Hr, Hu uospacraer.

flo us6rrrny gpxocrtl oqeuero rrpeBlrrtreErre reMrreparypr,r B aRTtrBElrx o6nacrsx ro
c'1raBrenuro c EeBoBMyq,errEriMtr. flpenr,ruelrre TeMrreparypbr 6onrue B Tex Mecrax, rAe
6orr,me Eatrp.smerEocTb MarErrrrroro troJIfi (rponre uxreu).

THE BRIGHTNESSES AT DIFFERENT LEVELS IN THE SOLAR ACTIVE RE-
GIONS by^9. 1. Gopasyuk, T. T. ?sap.-Relatiorrs between the brightness of different lines
and between the brighLnesses and magne[ic {ields a[ diflerent ]evels in acLive regions are
studied. The records of magnetic lields and brightnesses were made in the Ca II-Kr, Ho,
HB, Hr, H6, X4227 A Ca I, X"5184 A Mg I, Na I Dl, 15250 A Fe I lines and in continuous
spectrum 1,6100 A with the tlouble magnetograph. The distributions of the brightnesses
in active regions_of all spectral lines and of lhe continuous spectrum were compared with
disiribution in Ho.

It is lound that the brightness in all lines except HBr Hy, H6 and in continuous spect-
rum increase with Ho-brightness.

There are two types of behaviour of brightness in the case of hydrogen lines for low
values of Ho-brightness (1.0- 1.1). In the first case the brightnesses in HU, H^, and Hu
increase with Ho-brightness. In the second case the brightness in HU, Hy, H6 first decreases
and then increases with the increase of the Ho-brightness.

The brightness excesses were used to estimate the temperature excesses in active re-
gions. The temperature excesses increase with increasing of the magnetic field strength
(except sunspots).

Haz6oree troJrrroe upeAcraBJreHr{e o pactrpeAeJreurrrr fpnocrrr B axTuBur,rx
o6uacrsx Ha CorEqe Morr{Ho rroJryqurb tro cuer(TporeJrrrorpaMr[aM. Horrusecr-
BerrHoe uSyrleHr{e ctreHTpoIeJII{oIparrM, cEflTbrx B paSHbrx JIm}lvtflx, trprlBeAeHo
B [7, 21. ltorrsecrseuHoe r{Byrreune trx cB.rrBa]ro c rpyAoer\{Hoft Sorouerpzue-
cnofi o6pa6ornoft n uoDroMy trpoBeAerro roJrbno AJr.E orAeJrbrrr,rx Jrr[Er{fi t3-61.

ES6enrunubrM MeroAoM tron)FreHlt.f, p actrpeAeJTeHIdfl .EpKocrr{ rro uoBepxHoc-
Ttr Conuqa frBlrfl.ercfl. trctroJrbaoBaHrre corHesuoro rrarHr4Torpa*a. Cnser,
Melr{Ay flpKocT.EMu Ha paSHr,rx ypoBHfix B aRTrrBHrrrx o6nacrqx Ea CorHqe
paEee trsyqaracb rro rreHoropbrM Jrr{Hrrflr{ c troMoq,E,ro r{arHr4rorpa{a t7-91.
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O4rano Br,ItroJIIreHrrbIe JII{trrb tro orAeJrbrrbrM Jrzrrrr.EM trccJreAoBarrtrfi HeAocra-.
TOqEbI AJrfi cy]fiAeutrff o crpar[{zHaquz {zaruecnzx yc.norzfi s anrzsHr,rx o6-
Jracr.flx.

34ecr, r\rbr trByqaelr cBflBb Me)fiAy pactrpe4eJreHtreM rpxocreft B ar(rueubrx
o6racrsx ua Coruqe B paaubrx Jrfr:afr.rrx1 a ranlr{e cB.sab Me}r{Ay flpnocrflMrr E
MarEurHr,IMtr lroJr.gMtr tro Satrrltc.gM Bo Mrrorux JlfrEwflx. Sarracz apHocreft
(o4nonpeueuuo c MarutrTlrbrMtrr troJr.nMtr r4 Jr)rureBrrMtr cr(opocrflN,rtr) rrrnonneurr
na 4nofinonr Marnr{rorpa{e t10J tro cJreAyroqurM Jrvrar,flv,: Ca II Kr, Ho,}Ip,
Hr, Hr, 1,"4227 Ca I, 1,5184 X{g I, Na I D1, 15250 Fe I. MaruarEhre troJr.s lr Jry-
qeBble cnopocTE BatrIrcbrBairracb B l(pbrJrbRx luuzft, a flpnocru - B IIeETpaJIr,-
Er,rx sacrflx lzsnfi u B Hetrpepr,rBroM crrexrpe s o6ilacrz 

^6100 
A.

) tr{a 6o.rrrmoro Mareprrara ra6lroAeuzft 4.rra rrayrreur{.fl rmr oro6parr{ roJrr,Ho
re Barrucu 25 anrtrsnux o6nacreft, noropbre 6rrru no;ryveHbr tro paBHhrM Jrrr-
rrI{.EM o4uoBpeMerrHo c LIo. Jlm:uua Ho 6rrta BBflra Ba otropnyro. flpz ua6rro,qe-
urzax uao6pa?r(eHrde Conuqa cHaEtrpoBaJrocr, BAoJrb cyrouuofi trapaJrJreJrtr trpE
paccro.flrruz ji{e?r{Ay r{eurpaMu paBpeBoB, paBrroM 6", 7. Cnopocr}, cHarr[poBa-
frvrr Arrfl 6o;nrmrzuctsa sauuceft cocraursna 7" ,87 t ceryngy. Illupuna lr sbr-
cora BxoAlroft rqerz cuenrporpadra pannrnrzcr 0,3 X 1,0 nnz raru 0,3 X 0,5 nnz
rrpz ArdaMerpe raao6pa)fieHr{.8 Co,nuqa 200 u,n. Ilhapunu qe;reft Soronrerpor,
rrptr r(oropbrx fipoBorurJr[cb Batrr{c[ apxocreft B pa3Hbrx Jrl4r{uflx? upuBeAeHbr B
ra6r. 1 (paeuoprr rqe.rreft tforonrerpon, [crroJrbaoBarrEbrx AJrfi Barrr4ctr Marrrr{T-
sr,rx rro,nefi tr Jr]^reBr,rx cxopocrefi, [pr{BeAerr},r a 111j). B uepnou r4 rperE,eM
cron6qax ra6l. I ynaaaurr ilmnnvrl rro noroprrrM BeJrtrcr aanzcz apriocrefi,
a Bo BropoM lr qerBepronr crol6qax-muptrEr,r q,erefi Sorouerpor B arrrcrpe-
Max.

Ta6rnqa a.

rr,.{ I ar,A ll r..{ I o,.utilt
Ka
Ha
H"p
H.y

Hs

0,08
0, 50
0,230
0,127
0,137

4227
51.81t

5896
5250

0,093
0,073
0,1.54
0,073

tr4ayuaenr,re ar(TuBrrble o6rac:rlr HaxoAnJrracb nlnweyt qerrrpaJrrrroro Me-
pr{AI{aHa (ue 4a.rtue 30"). Bce Barructl 6rura cgenaHr,r uprd xoporulrx arrrroc{ep-
r{brx ycJroBrr.trx, KorAa Coruqe HaxoArrJrocrr s6ilaau r(yJrbMr.ruaql{r4, qro oyqe-
crBerrEo yr{eHbrtraJro BJru.Errze arnroc{epno fr. gwcnepcmla. Paair.reprr yracrr(oB
rroBepxuocru Conuqa, B noropbrx rlpoBoAraJrr{cb }raMepeurz.fl, BcerAa trpeBbrma-
Jrr{ pa3Mepbr arrlrsrloft o6rac:rtr. 3ro 4aro Bo3Mo]nHocrb Bbrpamarb .rrpHocrr,
[Jrfl HaffiAOrO paspeSa s aHrfisuoft o6;racrm - /o s eArrr{uqax flpr(ocrr{ co-
ce4ueft HeBoaMyqeuuoft o6;racru - 1r, a rar(He cJreAI[Tr, Ba rrarre]reulrel,r [po-
3parrEocTlt. Snaseuu.E .flpHocTrr cHlrrlraJrrrcb B ToqHax HeBoaMyqeHHoro Co.rruqa
uo o6e croporrbl or axtusnofi o6;rrac'rlr B Mecrax, rAe MarlrrrrHoe rroJre paBHflJrocb
EyJrIo. flo 4auur,rlr ualrepennfi 6r,rnra uocrpoeHr,r HapTril pactrpeAeJreurrf flprtoc-
Tefi u Maruurrbrx norefi B aHrI{BHr,rx o6ract.sx, B 4ononuenrde K EroMy Mt;r r4c-
UOJIbSOBaJIII CtreHTpOfeJIlIOrpaIIlI],I, CHflTbIe B I{eHTpaJIbHLIX qa0Tflx nranraft
H, HB, Hr, Ho u K Ca II.

Paccuotpenue Hapr npnocrefi I[ cnenTporeilrrorpaMM, crr.Err,r,-( B rIeHTpe
IruE.vrr Ho z K9, fiolta3arro, rITo .Epr(ue o6ractu qacro or(py]r{eHbr yanofi rloJroc-
xofi, aprocm xoropoft rra HecxoJrbr{o [poqeuToB rrrenbrrre .Epnocrra coceAHero
EeBoaMyqeHuoro ) racrna Coruqa.

B qeurpe xrmr.mft H6, H^r u Hs .spHocrr, uorrrrd scefi aHrusnoft o6racru
Merrbme flpnocrrl HeBosMyrqeunurx o6.iracrefi Cotuqa. B csorc oqepeAb, oua

9t



I4HOI[a B I{eJIOM OI{py}HeHa HOJILqONI IOBbIIIIe]IH0II flpI{OCTU' I{OTOpOe Jlyqms
Boero BrrAHo B cBere .sApa Jrl,rHr,ru H6. Cauu n.srHa rar(Hre onaftMJIeHbr o6racrbro
IIoBbrrrreHHofi apxocru, r(oTopafl I[eHLIre UJII{ paBHa flpltocrtr rreBoSMyqeEEofo.
Conuqa. 3ro 6rneno K roMy, qro Ha6iuoAaercfl B ItpblJlbflx Ha paccroflEr4l{
-f 0,5 A ot qerrrpaH* [21.,(.n.a Ho;ruuecrBerruoro I4ByqeHLIfl r\{bl rrocrpo}rJrlr
BaBI4cIIMoctIt I y or Iso no I{aE{Aofi Irape saul{ceft. ,{la flpKocTr[ n xamgofi
ltlrlJ'IIrr rr B HerlpepbrBHoM cneHTpe Ba eAtrHIrI{y [pIIHflTo sHaqeHlde flpnocrr4 B

HeBo3Myr[,euuoft o6nacrr4 CoilEqa. flpu nocrpoeHEu saBl{ctr}Iocrefr. 17,. o't

Iyloo6naun coruequblx n.ETeH E BoJIonoH ucnrroqaflucr. flpzuepbr raxr4x BaBu-

cr,rivrocrefi trptrBeAeHEI ua {ur. 1-8. Cu.irollruafl r{puBafi Aaer cpe4nrzfi xoA.
coorBercrByrcqefi saBl{cr{MocTu. Me Slrr. 1-8 BI{AEo, rlro BcIoAy Br,IpEcoBtI-
BaeTc.fr seTfiafl SaBrrcrlMocTl Melr{Ay flpnocTr'ro B flApe lrrt:g.tnu Ho u apxocrsro
BO BCEX OCTAJIbHbIX JTIIIJIa'IX,

Ha {ur. 9 upzne-4eua BaBl4ctr{r\{ocrb rre?}iAy.flpnocrblo B IretrpepLIBrIoM crrefiT-
pe n o6lracrz 6100 A n apxocrbro B Jrtr{Htrrr{ Ks 4;ra ar(ruBuofi o6.lracru. flo ocra

opAr{rraT orJro}r{eEa .Epr(ocrr, B llellpepblBIrolf cnel(Tpe, a IIo ocu a6cqr,rcc -
.rrpnocrb n Kr. Hecuorpfl I{a 6o;rr,urofr paa6poc roqefi, B cpeAHetI r{Meercfl He-
xoroprrft pocr flpnocrrr B HerrpepbrBHonr cfienrpe c yBeil[qeul{e}I flpltocrrr B

Jratlaln K,. Orlretlrl{, qro auarorurrHa-rl cBflBL xreiriAy flpltocr.rll{I{ B lrvr.rrr
5250 A fi Henl)epblBlror\{ crer(rpe 6r,rna HafiAeHa pauee [B].

I4a {rar. 1-9 nuquo, qro BaBrrclrMocrlr il{eiriAy .Ellnocr.sMl{ rro}nlro paaAe-
Jrr4Tb lra ABe rpy[[r/. H uepnofi rpytrtre orHocflrc.tr BaBucrar{ocrr[ ue]riAy .Ep-
nocr.sMrr B JrtrLrvvr I-Io u aceutr Apyrtrrlrr rreBoAopoArrr,tum lr:z.rrz,flilr,r. ,{rr atrzx
SaBrrcr4Mocreft xapanreprro ro, qro c pocroilr flllltocru B [tvF,Z.pr Ho ua6nlo4aer-
c.rr rrerrpepbrBHoe BoBpacraHr{e .rlpl{ocrl4 B Apyrrrx runfittx. }to aropofi rpyiltre
oTr.roc.flTcfl saBr{cl{1\{ocrz }re?r{Ay flpr(ocr.rrMrr B BoAolloAHbrx Jrr4rrl{.sx. flpznre-
sareJrlHa-g oco6euuocrr, arrrx aaBr{crrMocreft aaxflrosaerc.rl B TorI, qro trptr r{a-
Jlbrx BHaqeHrrflx spnocrra a Ho Ha6rroAaerc.aABe BaBl{cr{}rlocrr{ B noBeAeIrtrE .rlp-
xocrefi n HB, H, a H6. O,qna sanzcrrMocrb llaer pocr flpltocrl{ a nuHr{.rlx .HBr
.FI, ra H6 c yBefluqeHr.le]vl flpr{ocTeft r Ho. Hara6o.rrurero BHaqeHtr.rl flpltocrb
r FIB Aocruraer l,7rpr4 BerusuHe .spKocrF u Ho, paauoft 1,07.,{pyrafl 3aBr,I-

0I4M0CTE AaeT trOIIfi)I{eHUe flpItOCTtrIB IIII:F,uLTIx HB, H., u H6 C poCTOl\{ ,IpKOCTII
B Ho. ,{,ocrrzrnyn MtrHrrMaJrE,rroro auaqeHr{.rl, .sp}tocru B HBr H, u H6 BoBpa-
craror u 4anr,ueftureM c pocroM flpnocrtr B Ho.

Cpanneuze oArrux r4 rex )fie BaB[cur\rocreft als paBHLrx axruBl{r,rx o6J]a-
crefi troHaBaJro, qro ollu ocralorcxuo4o6urrMrdAJI.rr(uronxynon paalzuuofi ap-
Kocru B Ho. ,{na axtznurrx o6tacreft c rralofi .rlpKocrbro SnoHHylon n
Ho uonunteHr4e I{ B AaJlbrreftue}I rroBbllrreHrre .spxocrlt B Apyrmx BoAopoAHbIx
Jrr{}rtrflx ro}rie rlaJTo. flpz cpanueHr{r{ axTr4Bsrrx o6,nacreft c Ho-Slor(Kyirall[
o4uuaHonoft trancl{MaJrbnoft RpHocrl{ BaBr{cr4Mocrl{ rre}r{Ay flpnocrflMfi B coor-
BercrBvroqIIx Jrll]F1utrx rroJr) Tarorcfl IIl]artruqecrir{ oArlI{aI{oBbIMtr[. Bocuonlao-
BaBmrrcb 3Ttrlxf, rrbr ycpeA]rr{Jlr{ BaBtrcr{}rocTtr rre}nAy .tlpHocT.flMu, [oflyqeHEbre
B OAHI,IX trI TeX l+(e Jrttrl:,tflx AJIfl paSEbIX anTUBIILTX O6;naCtefi, UO C O4UnaXOnOft
tlaxcr{MaJrbnoft flpnocrr,ro n Ho. Bce ycpe4neurlbre B aBr4clrMocrtr rrpeACTaBJreIrbI

na {rar. 10. .(,ra }rauecenrrfl na {zr. 10 aaezcvrrocrr{ flpr(ocru B rre[I]epr,IBEoM
crrertrpe or flpRocrr{ c Ho ur,r BocrroJrbBoBaJrr{cb oB.EBE,Io Me)r{Ay .rIpI{ocr.aMr{ E.

FIo u Ku (Snr.4) .34ecr, rIo ocu a6cqracc orJro,iltena.spxocrr, B il:r.rrrtv Ho,
a IIo ocII opAl{rrar - flpltocTrr Bo Bcex ocraJrbHr,rx lrilE,vrflx u B rletrpepblBEoM
crrer(rpe, ,(nmua BoJTIILI Jrfi:uvrtr yr(aaarra pflAoal c coorBerctryroqeft Hpra-

soft.
l{a Sur. 10 nra4nrr sce oco6ennocrrr noBeAeEZfl flilr(ocreft n paaur,rx Jrzuuflx

or .flpxocrtr B Ho. ,(,na ao4opoAur{x Jrr{Hrrfi r'rau6o.nee 6r,rctpoe y6r,rnauze ap-
nocrz ua6nro4ae:rctr B urrrrruv HB. MraurzuaJrruafl BeJlrdqutra flpnocrrr I_Ho -
0,9 na6nro4aercfl trpr{ BHaseurlu fipnocrr4 B Ho, panuoft [prmlepuo 7,07. flpu

raer Berusr4rrbr .rlpnocrlr lleBoBrlyu,euuoro Ar{cna rrpv Isu =: 1,35 =- 1,40. flplr
6onnurux BIIaqeEI4flx .sprocrl[ n Ho {;roxxyJlbl'B HB ua6nIogalorcfl B aMtrccuu-
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Sasucrl4ocrs.Epr(ocru a ]I, or.Epnocrrr n Ho n anrznnofi o6uacrr t0.ix tg67 rr
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"@zr. 3. Saarcurrocrr flpnocrtr r Hu or .flprtocrtr n Ho u axrlrssoi,i o6uacrn 6.vII lg6g p,

'(Drr. 4, Sanucranocrr .spl(ocrr{'n Ks ca II or apRoorr,r r Ho aRtunuoii o6racrn tB.vIII
t96Z r.
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@ur. 5. SasucrMocm riprrocrrr s lrbl}4 A Ug t or rrpnocrrr n H* n
5.VII 1969 r.

Q^. 6. SasrcuMocrr.sp*ocrE n DlNa I or.rpnocrr a Ho n anruaEoft o6.nacru t0.vI rg6g r.
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/,2

/"/

/,I

/,,, 10 fn*

Ozr. 7. 3aslrcrlrocrb fipr{ocrtr n },4227 A Ca I or Epnocrtr B Hq- B anrrsuoft o6uactu 5.VII
1969 r.

(Dur. 8. SasucuMocts flpltocrl4 n X,5250 A Fe I or Epfiocrl{ n Ho n anrussoft o6racts 8,X
1966 r.

/,0./

4e0

i,q

/,0 1r z,o z,l J,o I r,

@ur. 9. Sanucuuocrupnocrr B Eetrpepr,rBuoM ctregp9^16100 A or flproortr o K3 Ca IIi
n anrlsnoit o6aactr 10. tX 1967 r.

flpxocrl, n H, no cpaBHeiltrrc (1 flpKocTblo n H B ySsrnaeT cJla6ee u AocruraeT

M,Hr.IraJrbr{oro BEase;rfl, paBuofo-0,92 uptr BHaqeIIuv. fs,.:= 7,15. IIo rtcpe

pocra flpnocrz r Ho n_p:tocrr n l{.,.v39JruquBaercs orleHb }IeAJIeEIIO I[ B HaIIIeM

crysae [pu .Ep*oclrr4 B floc, panroft'1 ,60, Aocrr{raer BHarre,tr.s 0,96. 3ro ,traqur,

"16 
u ,""", i{" 4ror.*yrbr trpa*lltrqec*E B EM,'ccilv I{e Ea6JrroAarorcfi'---Eprroaru 

sHD socpaBrre,Zro c rpr(ocrblo HB u Hy y6r,reaet Me,ee r(pyro c
prr;;;;-;;;";;; ; U". 

-frt"""Marb;ar 
BerrqtrHa npnocru cocraBJr.ner 0,94'

bur.* npitoctl, paBut eAtrI{I{qe upu 1go =: 1,50 tr AaJree B r(etrrpe lrvufrrtr

tro.flBJrfleTcfl I:Mfr.CCU.fr. Taxrau o6paaolr, Ha ocHoBaIItrtr AaHELIX {Ur' t0 }IOX{HO

Bar{JIIOqtrTb, sTo EaE6oilbrrree troHE}I{eEr{e l{rrTerrcr{BrlocTE BO r}noHHyUax ua-

;;il;;;; irn rFIB. flpz trepexoAe N 6onee Blrco*rrr{ rruFltrnM cepl,u Barr-
r{ep a rloEz}rteEue trrrTeIrcuBEocTII yMeHbrtraeTcfl '

Ilouraxteuuc.rrpr(ocru axrusrnri o6:racreft B JruHr{flx $0, Hr E HD rro cpaB-

IleHUro c EeBoSn{ynlegllr,It[ )rqac'rltoM cOnnqa I,Ioir{I{o o6tgcuzrl 11aJltrqgeM

;;;;;;;rqe"uri"tg], ,rorop-o" yMeH'rtraercfl rrprr repexo1e n 6oree Bbrcor(trM

qJlerlar{ cepuu Eanr,n'repa.
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,(alee, trcnoJrr,By.E BaBlrclzMocrr{ Me}r{Ay flpnocTfiMIr B BoAopoAl{brx Jrr{rrzflx,
Ha xaprax apnocrefi u r\[arutrfTr{rJx noneft ]\[br orMerr4Jrr4 Mecra, Horol]bre AaIoT
paaJr[qur,re J^racrnr{ BaBficuMocreft ua {rar. 1-3. 0ro [oBBoJruJro Ha[r tro xa-
paHrepy BaBrrcltrMocreft uem4y.rrpnocr.flMr{ orqerilr.rBo BbrAeJrrrrt, BHyrpu ar{TtrB-
noft o6nacru serr,rpe rzua o6.racreft: 4ne olrraca:u rroBr,rmeuHoro cBeqeuufl
(apnocrr 6onrure flpnocrrr rreBoaMyqerrHoro ysacrna Co.nnqa) r.r 4ne o6.racrra
c uonulner-rrroft.rrpxocrbro (apnocrr, Mer{brrre flpltocru rreBoBMyq,eunoro).
flepnr,rft rr4rr - oro o6nacrra rroBbrrrreuHoft apxocrz n I-I6 (uacru.f npznofi na
$ur. 1), Horopbre coBraAaror c rrancrrr{aJrnuoft apxocrsro (uoxxy.non a I-Io z
uancrauarr,nor;i rJanllfl)IielIHocTbro xoJrMoB rrpoAoJrtrlroro I\rarHrITrroro troJr.E.
B H, apnocrr, arlrx o6.iracreft r{errE,me .rrpr{ocrr4 rreBoaMyqeHr{brx )rqacrnoB.
Bropofi rrarr - o6nacrr rolrr4)fieuHoft npxocrz (uacrr, 11 xpznoft ua {zr. tr),
cooTBercTBylorqas BospacTaHrrro .fiprtocTu oT rrr4Hr{i\,raJrbHoro SHaseI{I{fl Ao Be-
Jrtrsuubr flpr(ocrlr HeBoBMyqeHrroro Conuqa. Ona onpyxraer caMyro rpnyro o6-
JIaCTL n HB U paCIIOJIaIaeTC.[I B MeCTax OTHOCI4TeJIbHO 6Orr,runx MaIHUTTIbIX
norefr, Ha cxJroHax MarHIaTHbIx xoJrr{oB. Tperuft Tztr - aro o6,nacrr, c nara6oree
6r,rc:rprru crraAoM flpnocru or BeJrrzqr{Hbr r{eBoBtrytqeHnoro yqacrxa Conuqa
Ao rrr4Hr{MaJrbrroro BHaarelrn.E (vacrr III xpmsofr. na {rzr. 1). Ona oHpynraer
o6nacrr, [o]rr4)r{eur{ofi xpnocru (yuacroH 1,I npznofi) lr pacrroJraraercfl Ha
uepu{epuz oc}IoB}IbIx xoJIMoB }Iarr{r4Trroro rroJrrr ar{rr4Bnofi o6,qacrz. 9ernep-
rufi rzn - o6Jracrrr rroBbrrrre]r[ofi apxocrrz n Hp, H1, IJs (aaaraczuocrs IV
$ur. 1). Onz cosuaAaror c r{ecraMu nrarofi Eu:,tcctrtw n FIo. Hanpaxieuuocrr,
IIpOIOJIL,]IOIO MaI]IUTIIOIO IIOJIfl B 3TI4X MeC?aX He CI{JILHO IIpeBLIUaeT B€JII{IIU-
Hy rroJrfl BHe aHTI,rBHoft o6nacrz.

flo o4uonpeMelrrrbrr\{ Barruc.flM r,rarHrrr}roro rroJr.E B ar(TrrBubrx o6nacr.sx
I{EI IIOCTpOUJII{ SaBITICI4MOCTI4 Me}r{Ay npOAOJrr,Hr,I}rI{ tvraIHUTI-rbIMI4 rIOJI.sMtr, frB-
r\feperrHr,rMtr rro paaHhn\( JrtrHtr.flM. 34ecr aa onopnyrc 6una Ba.sra Jrvruw.fr
1"6103 A. flpznrepr,r BaBl4crdMocrefi merx4y rlpoAoJrr,HbrMr{ r\{ar}rr4rr{brMr{ troJrflME
trpnBeAerrrr Ea {ur. t1-15. Ha.ru6poBxa yHaBaHa Ha r{a)r{Aoft za dnryp.
I4a {ur. 11-15 Br4lluo, qro Me}fiAy Marrrrrr}rbrM\r troJrrrl{rr Ha paarrbrx ypoBr{flx
s aHursuofi o6.lracrz uMeerc.fl reclrafl cB.flBb, qro corJracyercrr c [10J. Csser
MelI{Ay MaIIrI4THEIr{r IIOJ]frMV npaKTr4rreor{U He MeHfle"Cfl C yBeJrr{qeHEeM pac-
cToauttfr lrelr{Ay ypoBrr.Errr{ o6paaonar.rttn r,ttuttfr,, rro r{oroprt\[ rraMepeEbr Mar-
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ffrourt troirfl. 3ro naer ocnoBaHrre Bafirroql,rrb, qro B cpeAuell MarHtrTHbIe
troJrfi rrponrrnaror B Bepxurre cJror{ ar}roc$epu Connqa 6ea cyq,ecrBeuublx uB-
MeueHufi.

Hanusue recuofi cBfiBr{ Me}r{Ay }rarHr{THbrMI,[ rroJrflrrrr vt flpltocr.ar{u
ra paaubrx ypoBu.gx? a ranll{e Halaqrde recuoft crrrltl L{e?fiAy flpnocrbro {noxxy-
JroB B Ho ra uaruzrEbllr{tr uo;rr.suz [7] rroaBoJrtr,[o flpeAcraBtrTr, xoA raa6rrrxa
rpxocreft A,[f pasEbrx nusuil Olru: ,r, - , B 3aBtrcl{MocrIr or BefltrtltrHbl

Hatrp.rr)r{enuocrtr rrpoAoJrbnoro Marrrr4rr{oro uo.ns. IIo EamuM r{BMepeHIrrIM Ba-
BtrcuMocrb rg6brtoqgoft .flpnocrtr n H* ot Be"[rrrrrdEbr Harrpfl]r{etrEocrtr trpoAoJIb-
Eoro MarEtrruoro [oJrfl B ilfir,uri 

^5250 
A nromuo [peAcraBtrrb Br,Ipax(elrtreM

L,I s o : 7,35. 10-2 H' 1!1'.
(1)

3e4cr -[/ 1 Brrpa]fierro B f ayccax. (Maruutnbre troJrfl BBflTbr uo r{sMepeEvlffId B lrfr-
rtrar ?,,5250 A rloroMy, qro oga oqeirr qyBcrBtrrelblra K MarEtrTHoMy
uorio (6onsmoe gI2)). Ha ocuosaurrrr cooruortreru.rl (1) nrn rpeAcraBtrJrtr Ea

'/1,1',f2,10 N

/1Sn =,f,/ zt
/o,or: /o zt

/00
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q0

60 00
'tltt,/ ti/0J S

/0ZO1/0 z1/. 00 00
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@ur. {1. SanucuMoctr, Me?fiAy Hatrpff)fieEEocTflMu trpononbEoro MarEtrTEo-ro trofiff B raaEEfl];
1,5250 A Fe Iz'16103 A Ca I s anruarbfi o6racts {3'VIII 1968 r.
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Sur. 16 BaBtrctrMocrn uadrrrna uarJrqeEtr.fi Bo Bcex JII{Huffx tr B Irelp.epbrBuoM
crrenTpe or BeruqtrEbr Eatrp.sx(eur{ocrtr Marrrr{ruoro rloJr.s B 15250 A.

tr4cup,irrayx "BeJrErrtrEEr ua6brro.ruoro uBJr) reHnfi B Jrtrrru.Ex K3, Ho,
?,"5184 A,?\4227 A r uenpepr,rBr{oM ctrenrpe, Mbr cAeJIaJItr oqeHxu rrpeBrlltrelrun
TeMrreparypbr B anruBEoft o6.racru tro cpaBEeEr{}o c EeBoaMyqeuuoft. Benusu-
un A.fr. 6r,rilz aasru ua {zr. 16 upz Buaqeutrr H tt : 260 ac."1

Corracso [72], orrtmuecr(afl roJrqa B qeurpax ,l-m:r,ufr. Kr, Ho, ?,"5184 A
u 1"4227 A r, ) 1. B orolr cilyqae Bbrpa?fieutre AJIfl trHrouczBrrocrtr BbrxoA.fiqero
uaJr)trreEu.fl B qeErpe rruIrlr:r. MolnHo aauucarr, [12]:

so: T({,n ,,,,_ r),

rge bi lr bp xapaxtepl4sylor orI(JIoEeIIue or repr{ol{IlEalvluqecHoro paBIIOBeCEfl.

flpz nuuzcJrerrr{flx mrr upeue6perJrrr eArrHuqeft n cHo6nax tro cpaBEeutrK)
c qJreEoM c aKctroEeHToft z npuu;ur[, qro b elbi n axrusuoft o6nacrr rar(oe E(e,
r(an B EeBoaMyqeunoft. Ssaseuue rer\rtreparypr,r HeBoBMyq,eEnofi o6nacru na
ypoBrre o6paaorauu s. trwuwfr. Kr, Ho, 1"5184 A, u ?'4227 A 6ruru BB.Erbr ua [13].
Peaymrarr,r srrsucreszft trpeBbrrrrea[fi reMreparypbr B anrrBuofi o6,racrn no
cpaBEeEuIo c r{eBoBr\ryqeiuoft rprrBeAerrbr Bo BropoM cro;r6qe ra6;l .2. flpeau-

(2)

lllt,n/ N

/00

lq=,1zzc
/otoi42zt

/00 00
il// , 1,0/0,1 5

40 00 d0 /00
flx, fr0/0i N

/00
//11, fi S

Our. 12, Sasucrrrocrs Melr(Ay Eatrpg'fierEocrfiM[r trpoAonBEofo MarEr.rTroro troJrE B JTEEtrE!
Dr Na I u l, 6103 A Ca I s anrussofi o6nacru 10.YI 1968 r.
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E{eHIIOCTI( MaIHI{THOTO IIOJIfl MbI UOJIyUV M COOTBeTCTBeITTTO MeHI)IUee uJIu
6onrrree [peBbrrrrerrr{e rer{fleparypll B aRTIlBHofi 06racru.

I\s radJr. 2 nz4uo, rrro rrpr{ [epexoAe or $oroc$epr,r K xpo]uoc{epe npenr,r-
trreHl4e TeMtrepaTypbr B al{rrlBIrofi o6;racru oT}IocfiTeJrbHo rreBo3r\{yqeHHoft CTa-
IIOBI{TCfl 6ONEE SHASI4TEilEEbINI. fIOETOMY AJIfl IIAIPEBA AHTUBIIOft O6ilACTI{ AOI-.
x{eE cyqecrBoBarb Becr,r{a a{{ex:runnrrfi nrexauuaM rrepe}roca sueprrrtr or
rrr4)r{Errx cJroeB r( Bepx}rr41\,r. }tpo,ue roro, oror MexaH[3M AOJr]r{eE 6rmi secrMa
rryBcTBrlTeJreH H BerriqulTe l{arrluTlloro uoJr.fl, Tar{ Har( c pocTorr Harrpfl}I{eHlrocTu.
IIoJrfl -fIpItocTI' I4 TeMnepaTypa yBeII4quBalorcfl, TaItI4M o6paaou, rr3 cr{aBarrEoIo
cJIeAyeT, qTo NIecTa H0HIIeI'ITpaIIIU nraUrI{TIrOro rroJr.fl, trpoH]rSr,IBalolqero BcIo
TOJTI4Y AI(TIT BHOfi O6JIACTU, flBII,fIIOTCfl I{ECTAMI/[ IIOBbIIIIEIIIOI'O I4SJIYIIEHII.fT
(ncH.nrouaa uatua) v 6oree nr,rcoxoft Telrleparypbr. TaK r{aH xoJrMbr Marrrrarr{oro
troJrrr coBrraAaror c rroBBlmer{Hrrrr rraJrynelrrterr rar(trte Brre artTuBusrx o6nactefi.
[9], ro r\ro?r{Ho oxrrrAarr,, qro m BAecb r\{ecra 6o.nr,mefi. rJanpE}r{errEocrE Marrrur-
Eoro rIoJT.fl ,fiBJr.arorc.fi tfecraMtr rroBr{rueHHoft reuneparyptr.

flo.;ryueuunre pegyJrrrrarrr HaxoA.srcfl B trporrtBopequra c o6qenprznarofi
MoAeJrbIo cyneprpaHyJT, corJracHo xoropofi xoJrMbI MarrrrlrTrroro rroJrrr r,r VBJrr,r
flpr{ocrlr coBraAaror c rrecrarrrr orrycxaur4.rr raaa [14].

.{eftcmzrenbrro, rrplr r{aJlbrx lral{eHeur[.frx reMneparypr,r T, [irorrrocru
p ri AaBJrenr4fl p ypaBrreHr4e ABrdlr{eutrE Mo}nro Barrracarr, u BtrAe [15]

Pr#:- Yp'-poPgAT',

rAe B - Ho3odluqueHT TerrJroBoro pacmr,rpelrrd.s ra3a, p' - ttzly,.e]Elellr[e AaBJre-
nza, $ - cmila r.slilecrz. Tan nax A7 uo.rrorHrzreJrr,Hoe, To orcroAa BrnAHO, qro
cr[Jra - poFBAZ HarrpaBJrerra BBepx. 14 gna roro, uro6rr ra3 orlyoHarrc.n, Hyrr(-
Ha AOrIOJrrrr{TeJrbHafl ctr{Jla, r{oropafl r{oMleHcllpoBaJIa 6r,r uo4reuEylo ctrJry
I Aorro.[]rrdreJrbHo cosAaBaJra ABrz}IteHue rasa BHr,r3. llprznnuaa r {otoc$eperra ypoBHe o6paaoaaurs. nwrmft ?\5250 A ra 1,6103 A-anaseHne [f -^2d",

(3)

7tl99



g - 70-z alcn1, uaxoAut{, qro rloAbeMlrar{ ctrJra Ha eArrHtrI{y o6terra cocraB-
fifler e 70-5 )unlcat3. TaH KaH Ha cno6oguoft troBepxHocrE rpyAHo IrpeAnoiro-
,nurr, EaJluque ranlnx 6o.rrr,rulrx ctr{Jr, To 6onee ecrecrBeuHbrMHaBaJlocb 6r,t, uro
otrycHaHI{e ra3a AoJr}r{Ho KoppeJrupoBaTb c TeIIHEIITIE trfecTaM[, a IIe flpl(trI{tr.
flocne4uee flBJrflercfl cepbeBl{blt\{ BoBpa?I{eHtre}r rrporI{B o6qeupzuarofi mo4e;ru
0ytrepIparlyJr.

B eannoseur{e aBTopbr trplnHocflr rly6onyro 6;raro4apuocrE, aI{aAerlany
A. E. CerepHoMy Ba o6cyx4euue pa6ori,r, a ran?rte H. I{. Paftxonofi Ba nor{oqE
n o6pa6orxe Marepr{aJra ua6nrc4eullfi.

Hor6pr 1970 r.
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o HATPEBE AI(TrrBHbrX OEJIACTEIA IIA COJTHUE

C. II. Iouacron, T. T. Ilan

Paccuorpeurr BoBMornEocrE EarpeBa aI(TEBEbIx o6nactefr ua Couuqe yAapEbrME Bon-
EaMU. aJrbBeEoBcItEMU BoJIEaMU tr 3a cqeT Arl(oyJreBofi AucoutraquE B qacTu.trEo uoEtrSoBaE-
soM iase. floraaauo, cto uau6oilee BepoETEbIM MexaEtrBMoM EarpeBa EBJIrrrorcE Arr(oyJre-
Blr trOTeptr.

ON THE HEATING OF THE SOLAR ACTIVE REGIONS, by ^1. /. Gopasyuk,
T, T , T,sap.-The heating of the solar active regions by shock waves, hydromagnetiC waves
and Joule losses in partically ionized gas is considered. It is shown that Joule heating
plays the most important role in the heating of active regions.

B uacroaqee BpeMff cstrTaerc.E, qro HarpeB aKTuBHofi E seBoaMyqerEoft
xpoMoc{epbr o6ycronner Atrccutraqueft paa;rrrvuoro rtrtra notr. Ha BoBMoE(-

EOCTb EarpeBa xpoMoc{epbl BoJIEaMu crfiarufl o6patulu BrruMaEEe Bzprr.rau u
IllnapqmurbA [1, 21. ,(a.uruefimee paanurtre lrAer,r Eupuaua tr I-IIBapr{uuJIbAa
noJryrrtrJru a pa6ore lllaquana 13]. B [3] 6rriro troRaBaEo, qro sByKoBBIe BoJI-
Hbr rrptr pactrpocrpaEer{tru B cpeAe c y6hrBaloqefi trJlorEocrBlo trepepo}fiAarorc.fi
B yAapHbre, Horopbre Atrccutrupyror BecbMa as{exrrauo. v,qapnue BoJIEhr Iro
MOry" craTb ctrJrlEbrMrr tr3-3a 6o;rrmoft Auccu[aqtru eEepftrtr. flepexo4 aay-
r(oBbrx BoJrrr B yAapHbre rr BeJl[tlurra Auccurrr4pyroq,efi auepruv. 1lliltu paccqr4-
raubr B [4]. IIpu aroM EaJrurrtre Marnuruoro troJr.fl rre trpugtrMaJrocb Bo BEEMaHtre.

.{,rzmeuux cpegbr B r{arlrtrTuoM rroJre tropoffi,qarcT MarEr{TofEApoArIrraMEIe-
cHue BoJrEbr, r(oropbre rar(E(e r\{oryT HarpeBarb xpoMoc*epy t5-B]. OAnano
Etr3r(Oqacrorrrbre MarHlrrortrApoAtrEaMuqecl(e BoJrEhr BaTyxaroT cra6o u He Mo-
ryr o6ecrerrurb EarpeB xpoMoc+epbr. B cBflafr. c BrtrM EarpeB xpoMoc{epbl
BoJrrraMr 6rur paccuorpeE B [91 c yueronr BBarlMoAeficrBtrfl paa]rbrx rI{[oB BoJrE
rrpu ux pacflpocrpauerrtru. Baazuo4eficrBtre pasrrr,Ix rlarroB BoJrrr upuBoAtrT rt
ToMy, qro AocraroqEo 6otrmoft rroror BaMeAJIeHrrbrx MarEETor[ApoAuEaMmIe-
cKr(x BoJrlr rpoHrrKaer n xpouoc{epy. B xpolroc{epe oHtr trepexoAffr B cJla6bro
yAapnbre BoJrHbr, Aucctrtraqlrfl l(oropbrx o6ectresuBaer EarpeB xpolroc{eprr.
flpu narpeBe ar(Tr{Bubrx o6.nacrefi yAaprrbrMu BoJrEaMrr B Mecrax Mar(cuMaJrb-
uofi apxocru {nonHy.noB [oJr]r(Ebr na6nro4arrcfl EatrpaBJreIrHbIe BBepx ABI[E(e-
urr.s raBa. Ho s [10-t2l 6uuo rroxaBarro, qro Mar(cuMaJrbHble flpxocrn B yBJrax

Sronryroa, a rar(?fle B yBJrax, o6paayrouqzx xpouoc{epHyro cerxy, pactroJlara-
roTc.fl B MecTax, rAe IyqeBhre cHopocTr/r paBrrr,r EyJrro. Ha ocsonas\Ir4 aTtrx pe-
ByJrbraroB sU7, 73, 141 yxaarrsaJrocl,, qro rrarpeB xpouoc{epnr yAapHblMrr BoJr-

EaMrL Ee Molr{er 6rrm oupe4eJrxroqr{M.
Paccuorpzna 6onee uo4po6uo rarpen xporr,roc{epbr yAapubrMrl BoJrIraMu'

MaIH?TTOIUApOAIIHaMI{qeCHIIMI1I BOJIrraMrr U B a CqeT A?r(oyJreBbrx rroTepb.

l. Vgapnrre BoJIITrI

HaJrz.rr,Te xopo[eft cBflsu Me]fi[y Epnocrr,ro $nonnylron u trpoAoJlbnbrM
MafHr[TEbrM troJIeM Tpe6yeT, uro6rr yAapH],Ie BoJrHbr paclpocTpaHffJrrlcb B ocEoB-
EoM BAoJrr, Marutrrrroro troJrfl. floarouy rlrbr paccMarplrBaJItr y4apubre BoJIEf,r

6ea yuera MarutrTuoro troJrfi. 
fil



V4apnaa BoJrHa, KaK r4BBecrHo, r{arpeBaer raa rr coaAaer ero HatrpaBJreHHoe

[Bu]fienue. ,(nzrxeune rasa Ba {pourorr y4apuoft BoJrHBr EatrpaBJreuo B cro-
poEy pacrpocrpaneHrrfl {poura.

B neuo4numuofi cr4creMe HoopAr,rHar cnopocrr, raaa Ba Spontorrr y4apnoft
BOJIHLI U2g MOiI{HO BaIIUCaTT, n rUge I15l

(1)

rAe p - AaBJrelr\re raBa, p - rrJrorHocrb r{ rroxaaareJrb a4raa6atrr y : 5/3.
Betrmuurr, xapanreprrsyrcqr{e cocro.flHrle raaa trepeA $pourou yAapuoft BoJr-
Err, o6osuarraeM r{rrAer(cov 7, a ua {poure - rau4enconr 2.

Teuepr Barrrrrerr ypaBrrenr{e Bepuyrura AJrE raaa aa {ponronr, ABrrxyqero-
Cfi B NOJIE Tfi}I(ECTII:

tWuzH:1/ G-ni-ffi', r._rTl 
llr

, "Zs "7tuzt -T- : Loo r # + g Go - zz),

Bpenrn, B reqeurre Horoporo raB troAHrdMaercfl., rvroxuo rpy6o trpeAcTaBurb
B BtrAE

, L, uzH
arroE.= ,r" : Zg -

l4nw c trrcroJrraoBauzenr (1):

+ 
- 

|
,nog, _ Ti

(2)

:r$e w - TerIJIoBaa {yuxqux, I - BeIr4rIr{Ha ycHopeHrr.rr cr/rJrhr Tfl}t\e}Tr4 rr.

z - HoopAl{Irara, orcqr{TrrBaeMa.f, Beprr{naJrbrro BBepx. tr{u4exc 0 oruoczrca
Ir rroAur4MaroqeMycfl raay rocJre rlpoxo)fiAeHrzr y4apnofi BoJrHbr.

Ec,ru cura y4apuofi BoJrEbr He oqenb cytr{ecrBelrr{o r(euflerc.fl rra paccro.E-
Hzutzo - 221 To tD2 - ryto. Tor4a, troJrarafl uoH : 0, us ypanneuua (2) otrpeAe-
JrzM Br,rcory (ro - zr), Ha Horopyro rroArruMaerc.s raa B uoJre r.fl)r(ecrrr:

A- _ -Ab 
- 

L0,_ L2 (3)
"2H
,o

W
(r -'llr" . , i+T p,t- r- 1 A

?Ia nrrpameaun (4) Br4Arro, qro BpeM.rr noAGeMa raga pacrer c yBeJruqeHr{eM
uHrerrcrrBuocrn (prl pr) y4apHofi BoJrrrbr.

) ,(a;ree, Ha ocEoBaHlllr y4apnoft a4ua6arr,r r a4ua6arrr flyaccoua Mo?r{Ho
Iror(a3arb, sro BerI4qr4Ha 3Heprr4rl, trepexoA.Eq,eft n rerlJro rrpu yAaprrolr cEra-
TUE raaa notnofi .rro6ofi r4HTerrcuBuocrlr, paBua

(4)

Ae:er (T + t) * (r - t) pzlpr i pt [ (r l) + (T L l) ptl ptlrl /-\'i A - 117-p11-1r-gryr,l J' ('))

pt (I+1) Lft-1\prlpt I pi t(T 4) + (T+1\pzlprlty
$-Tn trr1+(T+r)e/p,tp,- t,rffi;] I

(t - 1) + (T + L) pzlnt

rAe e - BHyrperrrrfifi aHeprlnfi eAuHrlrqr,r Maccbr raaa. flpra EarpeBe {noxHyroa
yAapEbrMr[ BoJrr{ar{r4 r{MeHrro 3Ta Slreprr4.fr rrepexoAuT B ,IsJIyqeHIIe.

o6osHasuru qepea q HoilrzqecrBo Erreprlrrn, repaenoft e4nnuqefi o6reMa s
EAI{HEIIY BPEMEIItr B BI,IAE Ua.lrYqEHE.f,. TOr4A BPEN{fl BI,ICBEqIzBAIIUfl OtrPEAEJI,'IET-
cg Han

oBbIoB ,,-
pae

q

(6)
rro (4) ra (6) 6r,rnrz paccqr.rraubr: l) rperra, B reqeHr.re Horoporo raa troA-

Er{Maerc.E rrocJre rlpoxo}fiAeHraa yAapnoft BoJrrrbr; 2) rpeur, B TeqeH}re Horoporo
ra3 Br,rcBesrdBaerc.fi [ocJre EarpeBa y4apuoft no,ruofi, B SaBr.rcr{r{ocrrr or cuJrhr
y4apuofi BoJrrrrr.
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Peayrsrarrr BbrqlrcileErrfi npra
TpaJIbIILIx aToMoB ko : lQrz g*-t
4na S.iroxxy,non, trpr{BeAel{bl B

Q: 2.10-2 epelcns.cen xongeurpaquz uefi-
u reMrreparypa f : 7500' K, xapaxrepunx
ra6.nuqe.

7,L
1,5
2,0

l,o4
lt,55
8,03

4,0
{ 0,0
20,0

17 ,6
33, I
5t ,0

7, 9. to-z
6, 3 . t0-1

I,73

17 ,g
108, 0
289 ,0

IuIs 4auuux ra6rr,rqbr Br{AHo, Bo-rrepBbrx, sro AJr.s yAapurrx soru cra6ofi
UHTeHC\TBHOCTI4 Bperr.fr rroA6eMa raSa BeJIr{no no cpaBHeHI4ro c BpeMeHeM Bbr-
cBesr4Barrr.fi. Bpeirra rroAteNra rr Bper\{.rl BbrcBesr.rBaul{fl raBa BbrpaBHr{Barorcfl
rlpr{ r4HreHcr{Brrocrr4 yAapHhrx Borrr, p2l pL;: 4. flpw 66rrurzx BHaqeHr'r.sx I,III-
TencrrBrrocrr{ yAaprrbrx BoJrE Bper\{.8 BbrcBeqr{Balrrlfl BoBpacraer 6brcrpee, qeM

BpeMfl rroAber{a, Bo-nropr,rx, BpeMr{ Br,rcBesvBaIIr4.E ra3a, HarpeToro yAapr{brMr(
BoJrrraMr{ cra6oft rrHreHcr{B}roC{u (p2lpy: 7,7 -:- 2,0), oqeHb MaJro trr cocraB-
rraer 0,1-2,0 cen, rorAa r{ax Bpel{fi noAbeMa 7-B cerc. floarouy raa Buaqrr-
TeJrbrro paEbrrre BbrcBesuBaeTc.fl , qeM rlpeHpaqaeTc.E ero rroAlbeM. c;re4oaare.nn-
rro, B trrecrax Mar(cr{MaJrr,Hofi ,frpnocrra $;roxxynoB raB AoJririeH rroAHr{rrraTbc.s,
qro rre coorBercrByer Ha6JrloAeuI,rxm [10-12].

,{a,nee, sro6br Harperb S.noxxy,rrr yAapHErMu BoJIHaMI{ cta6oft uHreucrrB-
Irocrr{ r,f o6eclesl4Tb }reflpepbrBrrocrb cBeqeurrfl, yAapHbre BoJIH];r AoJr]r{H6r cJre-

IoBarb Apyr 3a ApyroM sepes 0,1-2 cen,. (DoprrlnponaHr{e c rar(oft sacrorofi
yAaprrbrx BoJrrr HeBosMo?r{Ho. ,(.n.n connevEoft arMoc{epu $opMI,IpoBaHr4e yAap-
rrr,rx BoJIrr Molr{er rrpoucxoAt4rb sepe3 I4HrepBa.rrbl BpeMeHV - 102 cen 191.
B etonr crysae, Kar( BI{AHo trB Ta6rl,rqbl, IreupepblBuocrb cBeqeuraa {noxny-
JroB BOsMOlnHa, r(OrAa r{r{TeH0\tBrrocrb yAapHr,rx BoJrrr paBrra 10. Ho eTo yAap-
rrbre BoJrlrbr Heo6r,rnnosenno 6onr,ruofi nutencznuocrl4, crtopocrr, r{oropr,rx [pe-
BbrilraeT cKopocrb sByr{a B Tpr4 pasa. Boaur4nHoBerrrre yAaprrblx BoJrH TaHofi
r(urerrcr4Buocr:t. (prl pt:. 10) B crroxofirrofi xpouocSepe n{aJroBepo.rrr}ro. }tporrre
Toro, r4x Jrerno Molr{Ho 6r,rro 6rr o6napyxtzrr,. Taxuru o6paaont, HarpeB {ron-
r( yJro p ylap HBrr{u B oJr rraMr{ [p eAcT aB Jr seTc.fr MaJIoBep ofl THbrlrr.

2. [moynerrr rloreplr

B norlrocrblo rrourraoBarrH()M raae AE{oyJIeBo rerlJro, BLIAeJLaeMoe ror(oM,
orrpe4eJr.Eerc-E rroJrHErr\{ TonoM f ra o6rrunoft upooogralrocrr,ro rd rre BaBrrcrrr or
Marlrrrruoro nons [16]

flplr 6o,rr,ruoft uponoguMocru o ropflAna 1012-1013 CGSE BeJrrrqrrua
rtrIr, BbIAeJrfleMOft TOrtOM, MaJra.

(7)

aEep-

Curyaqzx cyrqecrBeHr{o Meu.rrercfl Arfi qacrrrquo rrorrtrBoBauHoro raBa.
B sacrzsso [ourr3oBaurroM raae, ecJrr{ Tor( Teqer BAorb Mar}ItrT}roro rloJrg, AEc-
culaq[rr oT Tper{r{.E Me}fiAy TE}r(eJ]brMr( qacTr4qaMtr MaJIa r{ A}r{oyJreBbr rroTeptr
otrpeAeJr.smrcfl Br,rpax(enr{e}r (7), t. e. rpeHr{eM aJler(rporroB c raouaurz. Ec.nra
B IIACTI4ITIIO UOHIIISOBAHHOM TASE TOK TEqET IIOIIEPEK MATIII4TIIOTO IIOJI,E, TO

or rpeHrd.s rrorroB c ueftrpanrrrbrMtr aroMaMrr Arrccr{[allrfl cl{Jrbrlo BoBpacraer
I16-191 . Cor.rracno [19], no;ruoe rerrJro, BbrAeJrflIotq,eec.s or rpeuas Mex{Ay
qacTrrqaMlr, paBrro 

i

n_rVTD -

Q'r:f* +(+tixHor - *)',
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rle j - trJIOrEocTr Tofia, O - trpoBoAgluocrlt, [Io - uaUpflmelIgocrb BIISIIIES-
ro MarHI{TEoro IIoJlfl,

G : EoV (p" * p) - EtVp",
2 | 16k7 \',/,G" : T- tl,ittotrtain\ 

"* 1

(8a)

(86)

B rrrpaxenran (86) uprrnsro, qro Maccbl neftrpansnoro aroMa E troHa

OAuEaKOBr,r u paBI{bI rki din - e{{entUBHOe Ceqeuue CToJII{HOBeEITE aTOMa C

uorroM; Eo n Et - orl{ocllreJlbHble r(oHqeHTpaqr{u HefiTpaJIbHbIx aroMoB fr.

uoHoB; \La l4 ki - KOEqeIrTpaqu[ HefiTparbHbrx aToMoB rr IloIroB; Pe, Pt, E
pa -- AaBJreEzfl aJrer(TpoHoB, uoHoB I{ aroMoB cooTBeTCTBeUnO; 7 - TeMIIepa-
rypa.

tr4a arrpamerutn (8) BZAHo, qTO, HorAa ToI( reqer u6trepen MaIEtrTI{oro troJI.E'

BbrAeJreEEe retrJra Mo)fier 6rrrr 6o.rruuM Ba crler croJlnuoBeEuft EoEoB c neft-
TpaJrbubrMu aToMaMtr. B CnyuaRx, I(orAa trJIaBMa xoJroAuafl UJIE CTeIIeHb I4o-

Husaqrtr MaJra, B Bbrpa?fieHtru (B) rrlomuo npere6peur Beilrlquuot G. B uocneE-
EeM cJlyqae Beiluql4Ea AffccullupyeMoE 3l{eprtru ilpotropqr{oHaJlbEa HBaApary
carrr Jlopeuqa.

flonr,syxcr, ypaBHeHIrfiMIr ABr,rHer{ug rpexxoMlrolrelrrlrof rIJraaMbr, Mo?n}ro

trpu6iltrH{eHr{o npeAcraBtrTb BeJIIrqrrHy AncCfrrrllpyeuoft aHepIIIII. -qepe3 
clto-

pocrr v alr{{yauu rIoHoB orl{ocl{reJlbno uefirpa.Tbnblx aroMos [19]:

Qrp - cLrrYz,

rAe

flo4crannaa B BbrpallteHr{fi (9) rl (86) BEaqeHrrR Qrp:2'70-2 epel cug'cen,
T :7,5. 103 "K, h:701L c.n-7 t4 t1,(L: i0L2 c,44-3, Haxo4lIrt, qro lrl:
: 1,75.70a cul cerc. Taxuu o6paeon, ecJlu Bo {lonny,tax cxopocrb 4u{$yallu
uorroB orHoctrTeJrr,no nefirpanbHr,Ix aroMoB paBrra u :2'704 car,lcen. To BcJreA-

cTBr{e TpeHr4.fr Br,rAeJIflerc.E HoJr[qecTBo TerrJra, [ocTaTosuoe AJrfl Harpera $ron-
KyJroB. Cupane4,nrnnocrE, DToro npeAtroJrolr{eHzfl Morr{er 6r,rrr, uponepena r{a6Jrro-

AeIrzflt\{tr. .{;rx aroro ueo6xo4tuo trpoBecTl{ oAHoBpeMeIIIIbIe lIa}Iepeurfi JIy-
qeBbrx cxopocreft rro JrrIHItflM trol{oB u EeftTparbHbrx aroMor' f(poue roro,
CJIeAyeT OTMeTUTL, qTO IIO TaHI{M I{SMepeHI{flM I{O?I{HO OIIpeAeJII'{TB trJIoTHOCTb

TOr(a.

,(na arreeuoBclildx ro.nI.r G : 0 n fzlo tpeuelpeililrl\Io rtaro. Torga nnr-
palneHlre (B) irronuro nepetrr{carB n szae [19] :

(e)

(e")
" 
: +(* ,;. H,t - c)

(10)

TInu nocne BaMerrlr trJrorrrocrlr roxa fu qepeB cpeAnee BHaqelrrle Harrp.slnellrrocru
Marlrr{Tlroro loln E, B aJlr,BeHoBcfiofi eorue

Q,p:*#n

Bto? nolno Hl 7rcmy,l"
V'p : E; ,\+ ,\ -T{ \ ,t* )

(10a)

BrrsucneHr,rfl, trpoBeAerrulre Ha ocl{oBaHnrl BErpa}fieHr{fl (10a), uoxaabrBaror,
rITo HarpeB Sroxxynoa aJrr,BeHoBcr{rrMr,r BoJI}raMr{ . Boar{olrteu, ecJrrr qacrora
mx rola 0,1 cen-L.3r:o corracyercn c peayJrr,rararuu [6, 7l . O4uaHo, KaH BI(A-
Ho uB Bbrpa)fieuuf (10a), HoJrtrqecrBo BrrAeJr.sroqerocfl TeIrJra He BaBlrczr B

flBEoM BI{Ae or rratrpfl?fieurrocrrt BnertrHero r{ar}rr[Tuoro troJIfl Ho. B to ?fie Bpe-
lrr na6nrogeur{rr troxaabrBaror Harrusrle cBflBu Me]fiAy serrquuoft ,rpnocTtr

SnoHnyror r4 lraflpfl?I{enrocrr4t BHertrHero MaruuT}roro uo.irs [20]. 3ro gaet
ocHoBanue BarJrroq[Tl,, sro uaz6oree Bepo.ETIrbrM MexaEuSMoM rrarpeBa {ron-
I(yJroB flBiltreTcft A?noyJreBa Atrccutraql{f B qacrusHo I4oHEsOBaHrrOM raBe.
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OguaHo cJreAyeT orMeTurr,, qro BAecb He trprrrrr4MaJrcfl Bo nuuuauue afi
![enr nepeaapflAr(r.r, yrrer Horoporo Mo]r{er troBJrrrflTb Ha peayJrbrarhl.
Hon6pr 1970 r.
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BJII4flHI{E BbIEOPA MOIEJIIT TIflTHA
HA OIIPEIEJIEHTIE T]TPEyJIEHTHOII| CHOPOCTIT

3. A. Eapauoncxzfi, If. H. Ctenanxs

,[la recrolrrux MoAeJreii colrEesuoro trfirrra otrpeAereulr ryp6yJreErrble c(opocrtr.
JIag onpeAenerrrg trprrMegffrorcg ABa MeroAa. fleprrrft MeroA ocEoBaE lra r,r3)rleEurr ar(BE-'shrerrfbrx muprrE W cpeartux rr cuJrsrr,rx JrnFur-r, atopoft - Ea BaBtrcl,nroctr I7 (Aro),
rge Aro - r.ny6uua .ilzuzrl s ee qeurpe. Sasrcr]aoctr J k) u p"-(T) (T - reMtreparypa,
pe - oJrenrpoEgoe AaBJreEEe, T - otrTrqecxaa r*y6uua), ueo6xogllMr,re Anrr BbFltrcJre-

ffifr, uonvseubr Ea ocEoBaEtrE naMeperrrft nsteucuarocru EerrpepbrBuoro ctrenTpa u aKBE-

saaenrsbrx mtrptrE cna6rrx rusrft s reEE trflTua. ,(rr uoayueutrr JrJrrruero corJracufi TeopEE
c ua6mogeuufiMl{ AeJIaeTcE trpeArroJro}r(eEtre o cyqecrBoBaEEr{ AotroJrEtrTeJlbEoro trorJrorqe-
EEfi B Eerrpepr,rBroM crrexTpe. BbrqrlcneEu.E cAeJraEbI AJI.r ceMr{ tr.toge*eft. MoAertr..paarrrqa-
rorcfi Mex(iy co6oft xapantipoM 3aBlrcllMocru 11 (r). Sgect 11 : 6/k, 6, & - Hoe(f{uquertn
ceJrenTtrBEoro E EetrpepbrBEoro trorJrorqeuui. florysena AoBoJIBEo ctrJrbrag 3aBrctrMocrb
BertrquEbr ryp6yleurroft cnopocrrr or xapanreptrcrrrx rroAeJrtr. flra oguoft uB MoAeJreft trep-
rrrft z arop6fr rr.rerogur garor npn6ruarare.nrno oArrEa4oBoe BEaqeEIre typ6ynerruoft cropo-
crtr. AJrfi oroft lroAenu nolyueuo V t : 3,1, x.u/cen (6et yqera. Margtltroro ycunerun) E
Vt:2,4 ntLlcen (ncnpanlreno 3a BJrr'rrgtre lrarnmuoro uolx).

THE INFLUENCE OF THE CHOICtr OF'THE SUNSPOT MODEL ON THE DE.
RIVATION oF THE TURBULENT VELOCITY, by E. A. Baranovsky and JV. lV. ttr-
i-o.ouon.- The turbulent velocities are determined for a set of the sunspot models. Two
^methods are used for the derivation of the turbulent velocities. The first is based on the
itudy of the equivalent widths W of Lbe mediurn strong and strong lines, bhe second - on
ihe dependencew (Lro'1, where Ars is the depth of the line in iLs centre. The-teqPe-rature
anl ell"t.on pressure diit"ilutionihat are nbcessary for the calculatjons are derived from
the measurement of the continuous spectrum intensity and theequivalen[jwidths oI the weak
lines (in the umbra). The existence of the additional absorptioq !n tle continuum is s-!tg-

sested in order to bring the theory to better correspondence with the observations. The
fialculations are made fdr seven models. The models differ by the characterof Lhe dependen-
ce n (t). Here q : a/k,6, /t- the absorption coefficients in the line and continuum res-
oectiveiv. A rather sbr6ns dependence oT the derived r-alue oI the turbulent velocity on
[Ue mod"el nronerties is o6tained. Forone of the rnodels the values of the turbulent velo-
cities found bir the lirst and bv the second mebhods were nsnlly equal. For this model it
iJ found V, J 3.L km/sec (witnout, any correcLion for the magnet,ic intensification)
and V1 :2.4km/sec (after correction for the influence of the magnetic field).

,{o uacroArqero Bpelfegu He yAaercfl floflyqurl MOASJII IIflTIIa, yAoBiIeTBo-
pfroqyrc Ha6JIIOAeI{trflM HeIIpepI;IBIIoIo Cuertrpa m cnel(TpaJIbIIbIx JIuHuft
pa3flflqrbrx EJIeIvIeHToB. tlro6rr o6ofilrz aTy TpyAHocTr,, 6rrlu upegJlo]I{eHbl

AByxreMtreparypHbre r\{oAeJrrd [1] rt uoAenb c AotroJrrrrlreJrbl{r,rM trorJIoqeHI{eM

t21". Bo scex irzx MoAeJIfx ocraercfl lIexoropafl Heo,quo3naqlrocrl B or,I6ope
uapaMerpoB. Itpoue roro, troJrrroe corJracrre Melr{Ay reoprreft tr Ha6JrroAeHI{flMu

se AocTEraeTc.'I.
B nacrosq,eft pa6ore orpe4eJreHr{e typ6yrenruofi cxopoctr{ paccNfarprrBaer-

Cf B naqecrBe oAlroro rra r(prrreptreB AJrfl nrr6opa MoAerrrr. Typ6y;rentuafl cno-
pocrt Vl onpeAeJr.sercfl AByrrE MeroAalrld (no axrueanelrrl{blrrurrpr{IraM r{t tro

nourypau JrrrHr,rfi) AJrfl rleJroro Ha6opa r{oAeJrefi c paBJIIIqHLrt\I AoIroJrHI{reJIr,-

AHAAEM14 fl. HAYTT CCCP

II BB E CTVIfI EtPtIivl Clt Olt A CTP O OI'I 314rIE CI{ O ]t O B CEpBATOPI{I(
Tou XLVI, L972 r.
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HbrM rrorJroqeHtreM. Itaxquft r{B srrirx MeroAoB Aaer cBoro aanuczmocru 71
or MoAeJrr{. 9To uoasoilaer srr6parb MoAeJrr,, upr{ r(oropofi o6a MeroAa Aalor
oAHO r1r TO Ere Br{aUOHr{e 27.

Hpoue roro, B Hacro.sqee BpeMfi Her AocraroqHo EaAemHbrx otrpeAeJreHrrft
ryp6ynenrnofi cxopocrl{ B tr.ETrre. Pesynrram,r paBHbIx aBropoB Aalor suaqe-
umx V1 or 1,2 go 3,7 nulcerc. Typ6ynenrubre cnopocrr{ otrpeAeJrflJrucr, rJraB-
nr,rnr o6paeoM c rroMoEr,rc HprrBbrx pocra. Il[cH,nroseHueM.flBJl.trrorcf otrpeAeJre-
rnn lonapqa [3], CreuarroBa [4] u Bproxriepa [5] tro noHrypau rranrfi. ]tan
uaBecrHo, MeroA r(plrBr,rx pocra AoBonrno rpy6rrfi. Itopuluos [6] u Ternrq-
ras [7] uofiaBaJrr.r, qro npr4Megeurre BJreMeurapnofi reoplrrr npuBr,Ix pocra Mo-
r{er trprlrBecrra r( B}raqtrrreJrbHbrM ouru6nau trprr otrpeAeJIeHr4Ia {uemuecxnx trapa-
MeTpOB rr.sTer{.

Onpe4e.neuua ryp6yneuruoft cxopocrra s [3-5] raxxre lre Aocraroquo Ha-

re?fiHbr, Tatt Kart pa6ora [3] ocuonaua ua npa6nu]Herrntrx Sopruy;rax, a s [4],
z [5] ryp6yJreHrHafl cr(opocrb otrpeAeJreHa tro Holrrypy o4noft-e,qrzuc:rseuuofi
JIUI]JMW,

Coneprueuno He trccJreAoBau TaHKe Botrpoc o BJrrr.flIlua nrr6opa MoAeJIrr
f,rflrHa rra onpeAeJrenue ryp6ynenruoft cxopocrrr.

Marepuau ua6urolenufi

flrr $ororuerpr{rr 6nrara racuonbaoBaHr,r rpr{ crrexrporparrr{br oAuuoquoro
rrsrna, AtraMerp noroporo 40" (guarr,erp reHr4 20"), paccro.Eutre or r{eurpa
,Conuqa p : 0,5. CnenrporpaMMr,r rroflyqeH],r B TerreHue oAr-roro AHfl rra roprd-
BorrraJrbHoM coflHequor{ reJrec(ole f(prrucxofi acrpo$uauuecxofi o6cepraro-
plrtr Ha crrenrporpaSe c aruene c Ar{cnepcveft 0,5-0,3 Al uu. fluauerp Co.ruqa
trpu troryqeunu ognoft ctrexrporpamurr 6r,rn 30 cu, a B AByx Apyrux - 11 caa.

Ouzcauue reJrecfiotra r,r crrenrporpa{a 4auo n [Bl .

?Iauepa.rncb enBtr{BaJreHrHbre rrrrrprlHbr ttvrrrufi. W u t,r,y6wHbl B rleHrpe Jrrr-
urafi Aro gnx 6onr,uroro Horrasecrsa ruunfi Fe I, Ni I, Si I, V I, Ti I, ZrI,
Sc I, Na I, Ca I, K I (ecero 133 runurz). Tlaruepeuo rax?r{e oruorueuue,I,r/16
AJr.fl pflAa AJrUE BOJrrl (In, I* - rrHTer.rCr4BHOCrr{ Hetrpepr,rBHoro cueHTpa trrrrrla
lr {orocSeprr). Bce IrarreperrHr,re Berr4suH},r 6r,r.lrr ycpe4lreur,r tro rpeM ctrenrpaM
u I,rctrpaBJreHr,r Ba paccerr.rlrr,rfi cBer rro MeroAy lorap4a [3] a uo Kpr,rJrbffM
JrrrHrrr4 Hp [9]. Peay.nrrarrr raelrepenraft trprrBo4flrcfl s ra6r. I (u:., - axnra-
BaJreHTrrr,re [ruprdHDr B rrET]re, u6 - n soroc{epe, Ar6a - rny6rana n unrne).
trro6rr Nrolr{Ho 6rrno cygr,mb o roqHocrra saruefi $otoinerpuw, 6r,tno [poBeAeHo
cpaBHeHrze tr4l SorocSepur,rx luuuft uo Harurrlr r{BMeperrrrfr,r r4 tro ra6nlrqarr
Poyranta [10].

f(ar rugno ua $ur. 1, naruu r{Bl{epeHr{fl IrZ oseur xopomo coBlaAaror c
,qannunrn [10].

flocrpoenr're ilro[eJrr{ flflTHa

.("na nr,rurac le:urtr reopeTl,Iqecnl4x Berr4ql,rH
W m Lro rry)firro r{Merb }roAe.rrb rr.fiTrra, T. e. Be-
rr4szrrbr T (r) n p" (r), ry1e T - rerrneparypa,
Pe - oJl€r{rporrHoe AaBJrelrr{e, T - otrTusecKafi
rny6una.

7 ('r) urr onpeAeJrflJrr{ no r.rrrre}rcr4Brrocrrd rre-
trpepbrBHolo ctreHTpa Ir.aTrra - ilo oTHoureHl{ro
I 

"l 
I *. Ipa4Izeur relrrreparypr,r c rny6r.rno ft rrpu-

El{N,raercfl ranofi }He, Han n Soroc{epe. Torga

@', (r) : O6 (t) -[ AO, (1)

rAe @ :504017, @o (") - Brraqerrrze @ 4rn
ueBoaMyqeHnofi $oroc$epu.

0,/

(Dur. t. Cpaaueuue orpe4ererrfi
aKBUBaJTeETET;rX mrpur lzrrft
goroc{epn anropalIlr u no [t0l
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Ta6nrqa 1.

Ha6lro4ae:uue BHaqeHrrE or{BnBaJreuTrrr,rx [rrrprrH r{ uerrrpanbnux ruy6un uuuufi
Iornorr(prIEE

SI

68
62

120
40
86

1.34
J'
4l

225
t40
160
120
r15

,)L

40
20
JJ

116
13

154
t4,L

20
131
24

109
,l,l
34
62

16,3
40
59
22
49
9C

1L
50
,2
44

100
L2
62
72
4[

150
97

125
15
aa

t,

L4
95
46
5(t

133
01r

JU

125
B6
55
1r0

-o, l *,,'Al'uAI,A

3,5
3,5
20
orJ

5
{6

2
4

J'

7,5
7r5
ll
8

t4
2

r,5
15
1,5
29
1.,5

2
L2

2
L2
2,5

E

7

3,5
6,5
l1

5
6,5
3,5

4A
7

J+
L
2

0,5
T

0,5
Llt

6
7

20

1r5

Oue-
MEHT

VI

ZrI

TiI

ScI

5605,0
5626,0
5627,6
5632,5
5668,4
5670,9
5725,7
5734,0
5727 ,,L
Jlzl,l
5731 ,2
5737 ,1
o l4J t4
5748,9
5877 ,1
58[7 ,5
6002, 3
6081,4
6087, 5
6090,2
6090, 5
6097,5
67L1.,6
6128 ,3
6135,4
6135, t
6467 ,0
6543,5

5680, I
5735,7
5797,8
5955,4
6127 ,5
6134, 6
6140,5
6143,2

5673,11
5679,9
5689, 5
5773,9
5716,1r
5720,4
5812,8
5866,5
5937,8
5953,2
5982, 5
5996 ,0
5999,0
6018,4
60{8, 7
6091 ,2
6092,8
6098, 7
61,26,2
6146,2
5995, 7

5671 ,8
5686,8
574.7 ,3
5724,L

4,,04
7,04
I ,08
0, 07
{ ,08
{ ,08
2,36
2,36
1,08
1,05
1 ,06
1,06
t ,08
1,89
L ,89
3, 10
4r,
1,05
1 ,05
I ,08
t ,06
1,08
L,04
t ,05
1,05
1 ,35
1,05
1.,L9

0,54
0,0
0,07
0,0
0, t5
0,0
0,52
0,07

3,tt
2,47
2,30
2,29

2,,'3
oco

7,07
7,07
1,Bg
2,41
1,88
2,L7
2,[5
I ,05

1, 89
3, 06
1 ,07
L,87
3,46

1 
'1n57 
'tn4[,44

7,43

"' ofi

0, 34
0,45
0, 56
0,24
0, 30
0, 6{
0,18
0,21.
0,80
0,56
0, 57
0, 50
0,45
0,17
0, 16
0,14
0,18
0,50
0 ,09
0,67
0 ,09
0, {3
0,46
0,15
0,54
0,24
0,19
0,27

0,Lz
0,24
0,32
0, 15
0,24
0,30
0,07
0, 28

0,72
0,28
0,45
0,74
0,33
0 ,40
0,16
0 ,66
0,46
0,70
0,'i'L
o9,
0, t8
0,21+
0,15
0,42
0, 26
0, 25
0,56
0,3r1
o, 16

0, 52
0, z'B

0,27
0,21

Oue-
MEHT

NaI

CaI

KI

NiI

FsI

7,5
2
,L

3,5
1tr

2

t4
T2

.ttr

108

I,A w6,
rtA

5082,6
6L54,2

5867,6
6097 ,3
5801,7
5812,1

5805,2
6086,3
bttl,t
6129,0
6 130, 1

6142,0
5625,3
5b28 ,4
5iji0,0
5b82,2
5748,4

5576, 1
5618,6
5619, 6
5624,0
5{i34,0
5675, t
5677,7
5679, 0
5685,9
5686, 5
5717,8
573{ ,8
5752,0
5806, 7
5809,2
5811 ,9
5853,2
5859, 6
5862,11
5934,7
5952,7
5956, 7
5983, 7
5984, B
5987, 1
5997,8
0008,6
6003 ,0
tio78,5
6079, 0
6082,7
6089, 6
6093,6
6098, 2
6094,4
6096, 7
6130 ,4
6145,4
6151,6

5669,7
5684, 5
5690,4
6087,8

2,L0
2,10

2193
2,52

L,62
L,6L

4,1'7
4,26
4,09
1,68
4,2{i
4,tb
4,09
1r,09
1*,2b
4r,10
1,68

3,43
4,2L
4,36
4,39
4,99
3, 30
4,10
4, 65
4,99
4,55
4,28
4,26
4,55
4,6'l
3,98
4,Ltt
L,48
4,55
4,55
3, 93
3, 98
o ,86
4,55
4,7:3
4,79
4,61'
3, 98
3, 88
4,79
4, OD

5,02
4,61
4,56
4,65
3, 98
3,25
)rl

2,1.8

5,46
4,95
4,93
5 ,87

38
43
36
21.
c2

5

t4
t6
52
26

104

22
4

1r5
t

11,3
42
29
49
68

7,5
o,D

58
2

72
63
59
56
5L
50

10, 5
I

74
B7
78
6B
60
6B
84
68
67
88
B6
9I
55

3L
1t)
20
36

2,s
4

41

t9
63
trD

t7

wfl,
nL

Arou

.)eo

158

110
52

t3
5,5

54,)

50
2b
I

40
24
,a

65
59

138
59
76
76

t20
LI
18
66

85

80
85
81
73
16

11.0
,1.20

108
87
77

165
/D

107
156
6t

130
150
{00

Jt)
/6
57
42
35
25

oc

2L

136

42
35
63
40

0 ,84.
0, 55

0,50
0,23

0 ,08,
0,05

0, 35
0,27
0,19'
0,26
0,1'4
0, 09.
0,25
0,I7
0, t8
0,33
0,30
0,80
0,42
0,37
0,45
0,58
0, tt
0, tt
0,3t

0,48
0,44
0,40
0,49
0,48
o, 36'
0, 10
o ,58
0,52
0,48
0,39
0,52
0,72
0,42
0,48
0, 58
0,33
0,51
0,54
0,45
0,22
0, 30
0, 30
0,22
0,19
0, t6
0, 23
0,14
0,L2
0,43
0,24.
0,22
0,34
0, t$



Ta6rr.rqa { (ononvanze)

3;re-
MEHT

3ne-
IIf CHT I,A I .

w6,
.ltA

30
1l
36
lt

34,
38

-'orl
w\,
rr.4. I,A

5667,2
5669, 0
5684,2

6084, t
6113,3

6010,6

w1tr,
nA

wfi,
nA a''ou

609{,9
6112,9
6125, 0
6142,2
6142,5
6145,0

5,87
5, 6t
5, ei1

5,62
5,62
5,61

0,15
0, 09
0,r2
0, 07
0, 13
0, 16

Sc II

Ite lI

CI

I ,50
1,50
7,5L

3,20
2r,

8,611

0, t8
0,[7
0,23

0, 10
0, t0
0,11t

15
44

ti
20
35

25
34

22
t7

5

31
3t
1r tl

14
12

L7

Br,rszcngel,r oTHorrrerrr4e I nl I * Attrt l]a3rrDrx BHaqeHr4ft A@, no.nr,eyfcb 6op-
T

r\ry,rofr f - ) B(t)e-.dr. rAC B (r) : B IT (")l - $ynxqra fhanxa. Bn-
6rapaerr Iu.{oB BHaqeHrile Ao, nprz noroporr Ha6Jrro[eHHrie u Brrrqr4crre,Hbre BHa-qeI'II4fl 1n/16 conna[alor IIauJItsuurI o6paBoI\[. flpr4 otrpeAeJreHr{rr aJ]e1rpog-
Iloro.i{aBJIeIrr rr pe (r) rpagr,reur P., k) rIIn ran}rie rroJraraerr paBrrbrnr rpaAr{errry
p" k) n lreBoai\{yqeHuoia Ooroi{epe. Sarel{ iubr Brrrrrr4cJrfler{ DnBrtBaJreurHrrre
lrlulrrrHr,r rrLTrTrrfi Fe I I{ Ni I c pasHr,rx{r4 sHaueHr4flMu p"k).oxou.rarerl,uoe
SIIarIeIIue p., (t) 4ormrro AaBaTr Hardilyrrrtree coB[aAerr]4e TeopeTIrqeCHr4X 14
Ilaon to/Iaet\il,Ix BeJII./t9[ 1t w.

3rtnzsaJTeHrrrlle rrrl4llr,{Hr,r BbrqlrrcJrflJrrIcb rto {opuyre

w-2L I lfiet ro
Yt ; ril ,u" ls)'o" \ ggvd'x'

t'Ae (P:,r??, il np"E6t-1; txr,i-q\rcilo7'pa3 r{roHr4BoBaFrrrrJx aroMoB u i-r\r cocrosEr4[
(IIIt;IiiIIII4 YPOBEIIb IIEPEXOAA, COOTBETCTBYIOIqEIO AAHI{Ofi IruNMU); N 

- 
TIOJI-Iroe qrzc"rro arot\roB Ilalrrroro DJrerrerrra; g _ BeooBaa (tynHqua; 1, _ $ynmquaI.IAC6III{EI{I{fli fi : Ig r; I - 

CI{JIA OCIII,JIJI,trTOPA; gO _ CTATITCTUqECI{I4ft BEC
ypOBH,B; ars 

- 
COAepil{a}II4e EJIeAIeITTa; OCTaJILITBIe O6Oanasen[g O6r,r.rUbre. BeCO-aan cfynnrir{.tr BbrrrucJrflJ]acb AJrfl otrpeAeJrerrrroft Han{r4 saeuclrMo;Tra frt ii"c[oprry,-rarr [11], serra.ri4rra q - rro qropory.rrau caxa lr Eo.nsqorarra.

tDynnqn.s rracbrqerrr4rr rlr nsrra ,r-ru6orr1, Tlurrrrox nun'aponn lr2l. lrlnrrFrr.'rcrenuit 6rr.nrz r.rcuonrr3oBarr6r cforoct[epurre BHaqeIImfl ne;nusrdn /go. 
' '

c oupe4c,'reuru,rnrrd rar{rrrr o6paaorr nerrurrouan, T (-r) u p" (ty ,ii"obrquc-
JUreilt DI{Br4BaJreIIrHIre rxr4Pr,rrrbr rutrrrfr. V I, Ti I, Zr I, Sc I, 

-Na 
i, C" I, K I.

,('ir.n arrax ETIeMeHToB DRBr{Ba.IreIITrrr,re r[I{prarrDr BaBr{cflT B ocHoBrroilr or T (.r)I4 oqerrb nraJro or p" (r).
^ Pea5',161arI;I Bl;IqrrcJrenraft ansfinaJrer'rrrr],rx urr4pI4H npe4craBJleur,r na drur.2, a, tlle IIO OCU Op/Ir.rrrar orJrolrieHrrr Berr4trr4rrbr Wjw,16rro-a"ru Bbrqr4creg-
Irbrx r,r ua6rro4enirr)Tx DnBr{BaJrerrrrrr,rx uupvn), o or-"o., u6"qr"" ;;;;;;
rII4airT,I noa6yrx4elriatJ s. MLI BIIAI4M, qTo rar{eerc.fl Brraqtr{TeJrrrrroe HeooorBercrBrre
TeoIir4I{ z rra6.rrro4ennft, fita yMel{r]rlre}rlr.fl ororo HecoorBeTcrBr4fl Mbr rrecmoJTrr-
HO ynierlrrrirael{ rpaAr4eIIT rerlneparypbr rr BBOAT4NT l{OrroJTrrr4reJrbrroe [orJrorqe-
Hrde B HerrllepbrBr-ror{ cfienrpe, T. e. rro.[araeu xoo(ic[rar{r4enT Helpepr,rBrroro
IrorJroqerrr4fl paBrrr,rrr k : ltn pn -f /tm, r4e fts- - Hoip4uqr4eHr rrouroqelri4fl
oTpL{qaTeJrbHrrll{rr }rorraartrr Bo,!,opoAa, &1a _ [orroJrHr4TeJrbI.roe frorlotr{er]ue.
,(ono.rrnrzrerrr,rroe rorrroqe,r.e ,tn ono,.*er 6;r" ;At;;;;;;;;;;r,re*yrraMrr rdJrrrronpoBrrrrr^{ a{drenrou_n-cer?_coBonyr'ocrz.nranrii ror.rroqerrr^.E. tli 6ii. i, onpi{Be/{ellr}r sHaarerltr{.s WulwH, ilory_qellHble c lroBr,rnt rpaA\rer{ToM Te}rneparyplr
Ia AonoJrr.rrireJrrrHrrr{ norJrorqeHr{err &u (t), noapacraroqr{rf H ts]reurrrr4lf cJroflMrr.ETHa. Orr.roDreurae klks-pu AocTrrraer'aua-reui,rs 70.

JTYUUETO COOTBETCTBI,I,E BETI4qI^H W, W W, [JIfl BCEX SJIEMEHTOB rIOJIYSI4TB
He yAaerc.s. Taxurr o6pasou, rrBr uolyqrdJrr4 HeKOTOpyro MoAeJrr,, 60nee ;;r.;;

(2)
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-0,2

O,Z

0

O,Z

0

-42

@ur. 2. Coorserorsue BbrrruoJreEEblx (Wr) t ua6urogenuEx (Y") asasegrfi a$BEBaneETEhIl

mnpEE B BaB[cuMocrE or rroreEquaJra Boa6yxgeurr e

o - MoEeJIb 6eglgorolsEreubrroDo rrogroqeug.a; 6 - uo[eJlb c EotroJrgtrteJlbEbtM trorJroEeEgeM B Eetrpe-

pbIBEOM CrreRTpe. BeJIEUEa EOtrOJIIISTeJIEEOTO EOTJIOIqoEEE paCTeT trO EaIIpaBJIeEuIO fi EapY'IiEDIM CJIOf,lt

Eee yAOBJISTBOptrT6JIBEO OtrIIcEIBaIoqyIo Ha6JIIOAaeMbIe AnBUBaJIeETEbIe Itrtrpu-

urr nunzft paBirusgbrx aJreMeEroB. B ta6n. 2 tputognrc.E coorBercrByroq,ue

aroft rrrogeriu T (t), p"(r), , ft* (t) (/c* - BeJItrqtrHa [ouoJlEtrreJlbroro tro-

rJroqelrEfi B EetrpepErBEoM cueHrpe).
Ta6rEqa 2

Moge.rr flflTrrar flaroqar Halrnyqree corJlacre reoptrE c ua6:rro4enunun

hn-P"t ltyl
-nr-pe{ 

- 
lo ' T,'K

n-Pe * hM

hrr-?e
peo

-3, o
ta

2,6
214,,
2r0
1,8
1r6
L,4
!r2

7 .70-4
B

M
L4
r8
o2

31
40
50

79. t0-4

1,0
0,8
0,6
0,4

-0 r2
0,0

+0,2
0,4
0,6

r,12.l0-2
t ,58

3, 40
5,00

6 ,72.70-2
1 ,06 ' 10-1

1 ,81
3,22.70-1

2800
2820
2840
2860
2890
2910
2950
2990
3030
3100

80
80
80
78
/o
74
72
65
50
6Z

3160
3240
33{0
3400
3510
3640
3770
3880
3970

20
13

5
t

2
Lr2
1,0
1,0
1,0

Onpe4anerue ryp6yJreuTlrofi crtopocrlr

flepruft MeToA _ tro aRBtrBaJIeETEt,IM ItrtrptrIIaM ctrJIbIILIx JIuEEft.

orlrer:rnr cpa3y, rrro B [aIlbEeftueM III;I otrpeAeJlfieM MOAeJItr AJIfi I(a?I(AOro

aJreMeETa oTAeJrbEo, a Ee troJIBByeMcfi BbIBeAeEEOft Bblme cpeAHeft uo4eurro'

BCe uo[ern, O n.r.pbrx 6yger u[rZ peqb Htr]He, OT,,trxIaIOTOE roJlblto BOJIEEE'

Eofi AotroilIIETeJrbrroro IIorJroq,eEEE'
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jooo

XV O,. ?x,
*"tr, '',o"'l -, "^ ,tr

'- ,- o

fc o '

3t'
a

':2" "i 
v o^lit

o6
oof?

' ii.r Fe "Tr iY^
T["

o(t

I



Vt ,K!/ctr

@ur. 3. SaBucuMocrb IYP6Y-
uesTsot cropocrtr or MoAeJIE
(cpeEuee tra btrpeAerestrft Anfl

FeI,TiI,VI)
Hpyrnrtr - otrpe[eJlerrue V, [epBtrIM

cnoco6ou (no W), fipecrtrHra - orrpe-

[eJrerrr4e Y, BTopbiM crrocodoM (rto

BaBtrcnMocrl{ W 0T Aro)

flnt oupe4e lrelfrfi.ryp6yileHruoft cnopoctu troltrepBoMy MeroAy Mbr troA6u-
paJrtr MoAeJrb raHtrM O6piaou, rrro6br AJrfi CJIa6bIx JII4Euft trOrJloqe,I{fl AaEIIOTO

aJreMeHTa uMeJro r\{ecro paBerrcrsoWriWr, : t. Beilrsrua Typ6yIeETHofi cno-

pocTl{ fi BeJII{qIlIHa MaIHTTHOIO paclqetrJlellEfi trpE ETOM Ee I{rpaIoT poJltr' TaIt

HaH Ar(Br{BaJrerrTrr},re 1arpl{11r,I Cua6rrx JIIIEuft se SasUCsr oT Typ-6yJlesr:nOft

cxopocTtr tr MaIHurEoIo pacq,etrJleHl,Ig. C otrpeAeJIeEIIOft TaHuIu O6paaOrrr lro-

AeJIbIo MbIBLIqI{cJI.fleM DItBtr{BaJIeHTI{LIe uIrpIrEI,I CI{JIbHbIx ilmr,ufr' Toro E(e aJIe-

*a"tr. ,{.nn uZx Wu zaa7.1nr or trpl[H.flroro sgaqeul'Ifl ryp6yiletrrnoft CftopogTu

V1,Mar'eultrpaeM 
*rr*o" 

BEaseH;e Vt, rrptr ltoropoM [JIfi CuJIr,HbIx lll.,]g^flft

WolWn:1, flpz nrruuc,reHr{fix Mr,r He yqurbrBaeM BJltrflHtre MarErrlroro pacrqetr-

IIeIIII.fi Ha BeJIEqtrHy Wr, CJISIOBaTSJILEO, trI6I troJlyqaeM SaBbImeEIIbIe Suaqe-

ill.fl.Vt. 06 yvere BJrtrrHr{fl Marrrr/rrrroro ycr{Jreutrfi Ha pe3yJrbrar otrpeAeJlel{trfl

71 cxax(eM Hr{)fie." 
Taxzu O6paaOlr MbI otrpe4eJlfirruIV1tro JIIIIIII.EM Fe I uV I. Oxaealocb' qTo

peByJIbTaT otrpeAeJlellufr V1 saBuc11T oT xoAa AotrOJIIIIITeJIsIIqIO trOrJIOqeIIEff

frny6r,Iuofi, r. e. or Br4Aa BaBtrc,Mocrrr &rtl (t), yilT.? KoHeqHoM cqere or xoAa

\ :' olk c otrrrrqecxoft r.ry6r.rnoft r, rax IraK kn (t) axo4ut B Hos$6uqrregr
HetrpepblBHolo tro1Jloq,e1!1fi k (agecl 6 - HoE6{I'IqI4eIIr ceJIeHrEBEoIo [oI-
uoqeuza).

Mr,r uponetn BbrqucJregug AJrfi ceMtr MoAenefi, noropr,re pa3Jxqalorc.fl lllelr{Ay

co6oft xoAou k: ks-P" *,krrr c ourtrqecRoft rry6uflofi r' Mo4elz ycJIoBIro

lJtl
f oacp uodtltr

W,u,i

Lg tt6/wn

0
-0, z

O,Z

0
-0, z

O,Z

0
-0, z
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@ur. 4. flpruep otrpeAeJreutrs typ6yueuruoft cHopoctr no nrsusu V I

@ur. 5, SauucuMocrr BItBtrBaJIeErEofi mupunr,r 17 or rny6uur,r Are gna paBEbIx uogelefr u
paaEr,rx aravenrfi I/1

I(pu BbIe 1, 2 , 3 - Mo[efib J(i 3 c v, : 3, 4 m 5 x,trt/cen, HpItBbIe 4 u' 5 - ruoEe'ru Jrt 7 s' I c v t 
: 4 nnlcen
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xXxoo
o

Oo
x
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@ur. 6, Sasuculrocrr {ioprrru
npuuoft pocra or MoAeJrtr rrarEa
Hpr.rBbre 1 fi.2- MoAertr N!2 tt9c
Yt:4 nr*/cen, fipy)I(HII 

- Mo[eJrb

N!6c Yr: 3nt*/cen, roqr{rr-Mo-
geurNt 6 cVr:2ns*lcen

l

o6osnaqesrr HoMepar{r{ or I Ao 7. B rro4enra N! t fr (t) pacrer rrapyx(y, B MoAe-

Ha pa3Hbrx ury6t4Hax. Peayrr,rarrr trpe[craBire]rbr Ha $rar. 3. Ftan nu4nrr, ana-
qeHrrfr ryp6yileHrHofi cHopo_cu{, otrpeAerreHHbre nepBbrr{ clloco6o}r (xpyxrxu),
Jremar B trpeAeJrax 5,9-2,8 H&l ceh.

Ha {r,rr. 4, a, 6, 6 Aarr [pr{Nrep onpel{eJreHr.rfi ryp6yJreHrr{oft cnopocrrd tro
JIrlIHId.sM V I gna o4nofi r,ra uo4e;reft.

Bropofi r{eroA orlpeAeJIeHrrn vt- rro 3aBr{curlocTr4 snBr4Baneurnofi [upu]rbr
Jrltrutr W or rty6uusr truuuu L,ro.

Mornuo paccqr,rrarr, Teoperwqecrtrr BaBr4crrN[ocTr. W (Alo). Ee Br,rA orrpe4e-
Jrfle'rcfr seJrzqunofi v1 w lrlo[,efir]ro rr.arHa. Ha c[ur. 5 zao6pamer.rbr npr{Bbre
W (L,ro), paccq[raHur,re AJrfl paBHr,rx uo4ereft rr paaHbrx ena.reuufi 21. bnpe-
AeJreHr{e typ6y"irenrnofi cHopocrz rro Jrr{}rutr{, r{rferoqeft onBr{BaJrerrrHyro ur{-
pwuy W lt rny6zuy Aro, cro4u:rcfl n rorry, sro6rr orrpeAeJrrtTr, rroJrolxerrrre roq-
KI1I C HOOpAT{rraraMI4 w v L.ro, troryqeHrrbr\tyr rn} ua6lro4eurafi, uo oruoruenrarc
H nprrBriM $trr. 5. Itax nra4lru, peByJrr,rar orrpeAeJreHun Vrno Bropor{y rreroAy
?anir{e BaBr{cr.IT or rr,r6panuofi irro4enra.

.. Oupegenenue Vt tro BaBrrcrzNroc?rd W (Lr) rdi\reer ABa rperiMyqecrBa:
1) ne tpe6yercfi tsI{aI{I4e cr{rr6r ocqttrrrr.Erop a v 2) orulr6xa rpoBeAer.rr{fl rretrpe-
pI;IBHoro cleKTpa r,r orura6Ha otrpeAeJleHrrfl BeJrl4rrr{Er,r pacceflH}roro cBeraMaJro
BJIrrflroT Ha peByJIbraT. He4octatru NIeToAa B nprr[rel{eHr4l4 n rrflTrry Ba(JTro-
qaIoTC.E B ToM, qTo ltoHTypm nantufr paCIUI4peHbr lralrrr{TrrBlNr IIoJret\[. Tart xaH
TeopeTI4qecKa.s saBrrcrrrfocTb w (Lro) nolyqeHa 6ea yuera rfarHr4rrroro pacqetr-
Jrerrtrtr, To lIbI IIoJIyql4r{ SaBr,IlreIrIrLIe 3HaseHl4fl 21. BonpoC o BJrIzflr.rI4I4 MaI-
EI/IrHoro rroJr.rr rra oupeAeJreri[e :ryp6yleurnoii cnopocrr4 paccMarpr{Baercf
B crreAyroqerr pasAere.

TaH HaH 6o"nsuzr.rcrno olpeAeJrer.rufi ryp6y"neuTHoft cnopocrid cAeJraHo tro
I{prIBbIM pocTa, To III'IrepeC}Io BriflcIII4Tb saBr{cIlr{oCTL dloprrbl xpranofi poCra
oT rloAeJII4 rr.ETrIa. Mr,r nr,tsl4crl4Jrr{ TeopeTrrqecHrde HprrBr,re pocTa AJrrr r\roAeJrefi
,M 2 u 6 (Sur. 6) c ryp6yneHrnofi cnopocrbro 2,3 i 4 rcnlier,. Hax nu4no raa

Qlmyprr, r4ar{eHei{rre npunor,l pocra rrprr trepexoAe or i\{oAerrr{ Ni 2 H MoAeJrr{
Ni 6 raxoe H{e, KaH lr rrprr r4al,re]rer.rrrr{ typ6y;reurnofi cnopocru sa 2 hil,l cet.

Bnlrsnue lrarHrrrlroro rroJrfl
Ha orrpe4erreulre ryp6yrreuTrroii cfiopocrrr

floxa sro MBr Hl4qero rre roBoprrJrw o BJrLrfrHmI{ rfarl{raTrroro ycIlJIeIrI{fl Jrw-
HIafi Ha onpeAeJreH[e V 1, l(e-ea pacmrrpeHrr n Jrurrvtfr B rfarHrdruon[ rroJre rrflTrra
Mbr noilyqaelr ItaHoe-To $ranttrnnoe, SaBbrrrrenHoe BlraqeHr{e ryp6y;reufiroft cno-
pocrl4. ,{lr ucn;nroqelll4fl F.[rmflilvft }tarHr4THoro rroJrfl rrbr crporrJlrr BaBEcIz-
Mocrrr BeJrr4qr4Hbr 27, olpefleJrennoft no BTopoNry r\,reToAy, or g],2, r4e g - $ax-
top Jlau4e ({rar. 7) . Ilepeceuenrze npauofi, atrrponcr{Nrr{pyroqefi eaercrlrocrr
Vl or g)"2, c ocbro opAr{Har Aaer Brraqenne ryp6yneHrHofi cnopocrr, ocso6om-
gennofi or BJrI{.gHIzfl r{aruu Trroro rroJrfl. O6oana.ruM ory BeJrrrqr4uy qepe3
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V?, a BHaseHue ryp6yJreHrHofi cnopocru (cpe4uee tro Bcer{ nr.rnunu), rrcxa-
)r{eFrlroe MarHI4THbrxt fIoJIeM,- uepes 71.

B nepnou MeroAe Z1 Tolr{e 6y4er rcna}Kerra rr3-Ba MarHrarHoro yc]r.re]Hilrr
rmuz.fr., Ho B MeHbrrrefi cteneuu, qeM Bo BTopoM MeToAe, Marnraruoe yBefltrqe-
HI{e aHBI{Baneutuoft [upI,IHr,r [ru]F.],trt olpeAeJrflerc.rr Harriq[eu rz 6neu4r,rpona-
EIIerr r(oMIroHeHT pacqerrJleHl,If , IrMeroq,r4x oAr{HaKoByIo [o[flpI,I3arII4Io. T. e.
pacrrorrolxerrHbrx rro o[rry cropoHy or rler{rpansnoft qactz [{3] . B ro ine BpeMfl
r{ollryp lrutnr4lr (aropoft t\reroA onpeAeJrfler V luveuwo ro Ko]rrypau) onpe4eraer-
cfl Harr4sr,rerr Bcex HoMrroHeHT. Iloarouy BJrr4.flHrre MarHtrrTrroro \orrfr Ha W
lrelrLme, qeM rra Aro. flpll6rurlxeHno M6r rrprirHr{MaeM, qro Suntr,rnnoe yBe;rruqe-
rrue ryp6yneuruofi cxopocrr{ LV7 no Broporf rteroAe B ABa paaa 6onrrue, ueu
B rlepBoM? a cJIeAoBarerlno, uro6rr ilpr,rBecrr{ 21, orrpefleJreHHoe BTopr,rM Mero-
Aolr, H lraMepeHr4flM 71 rrepBbrM MeroAoM, r{aAo r( Tlup}r6aslru,Llr(Vi - Vl),
r. e. uafirz BeruquHy V't : ,lz V; + tz|). Bce otrpe4erreHr{a ryp6yreur-
HbIx cnopocrefi s ugrnax AeJraJrrdcr, B ocHoBHoM rro Hpr{BbrM pocra 6ea yqeTa
MarHrrruoro ycI{JIeIrEfl nwluwfr.I{ro6rr uMerb BoaMo}nHocrr, cpaBr{rrrb c lrr{Mrr Ha-
rxpr trBMepeutrrr, Mr,r tr[pr{BeJrrn olpeAeJreHrrfl 71 BTopbrM MeroAoM (uo xourypau
lnnufr) ft otrpeAeJreHuflr{ trepBbrM rreroAoM (to W), xor.fl trprr aror[ BaBeAoMo
utcKa3.ultut V 1.
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5n 7oo gn' @nr'. 7. 3asflcrMoctr, V1 or g?u2

Benusuubr lzi'(cpequee 4rx Fe I, Ti I, V I) oupe4eJrerrbl AJIn Bcex pac-
crforperrrrbrx Br,rr[e cerffi r{oAeJrefi rr HaHeceHr,r HpecrlrRan{fi na $r,rr. 3. Tarurrr
o6paaou, tfur. 3 Aaer cpaBIIeHfie peByJIbraroB otrpeAerreHr4r typ6y;reurnofi cno-
pocTIL AByMfl MeTOAaMI4 6ea yuera B[rrrtrrltrtft MarHuTrroro ycfiIrelr.ufl. ttuttvfr..

SasucfiN{ocrb BeJruquH 7i oT uo4enr{ rlflrHa trolyqr4racb o6patuar Eprr otr-
peAeJreurdri trotrepBoN{y r{ BropoMy MeroAaIu, Betr,rqr,rna Vt fr9 o6ozu MeroAaM
noryqaercfl oArrlrafioBofi AJrfl MoAeJIrr N 5. flpll orourVl:3,7 ntt,lcerc. B uo-
ne.II].4 Js 5senusuHa k('t):k]tsr-Pu* &11 rlM€er r'raHcrrr{yM frptt fr: -0,2.
Be"irra.uHa V1, ocvo6omAerruafl or BJrr{flHrr.E ilrarur{T}roro rroJlfl, paBHa 2,9 nnl cen.

Bnugune uIrcrpyMeHTaJILEr,rx oruu6on

Bropofi lreroA orIpeAeJIeHr{n V1 to HoHTypa\{ nvuuir 6onr,ure rroABeptxeu
BJrr4-flr,rr4ro r{Hcrlly}rellTaJIFHbIx oruu6oH, veu nepnr,rfi MeroA. ,(na xonrpora
zanrepenlrfi r4 pacqeToB Mbr [poBeJrrt otrpeAeJrerrlre ryp6y;nenrl{ofi cnopocrr{ BTo-

prrlr rreroAorf AJIfl HeBoB]ryrqelrnofi Sorocsepbr ra roflyqrlJlr.r Vt:2,0 nulcen.
bro ,ru 20o/o 6omme o6qerpranrroro Buaqeumx 1,7 n"+tlcen. Ec,ru csurarb, qro
IlMeerc.fl o6q,an trplrqulla, BaBbllxarorqas Vt n $otoc$epe v B rlflrrde (rnctpy-
rleHTaJrr,Hbre orura6nra 6ygyt pacilrrpflTb HoHTyp, T' e. saBr,rurarr, peByJlbrar
otrpeAeJreHrr nv 1), to trolyqeHHble HarItr 3Haqetrufl Y 1 ualo yMeEbmrrrr' aa 20o/o.
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Ocnonur,re peayJt rarr,r Ir B6rBoAbr

1. flo.ryuena r,roAeJIL rlflrHa lT ('t), pr(t) n &u (r)1, yAoBrlerBoprreJlbllo
o6r,ncunroqafl crrenrpaJrbHr,re rra6.rrrogeuug 6orrrnoro qlrcfla mruufr. EecHoJIr,-

I{I,IX SJIeMeHTOB.
2. flo1aeauo, qro pe3ylbrar otrpeAeJleH7f ryp6yflenrHofi cxopocrtr{ B sIIa-

ql4TeJrbrrofr crerreHrr BaBrdcrrr or npr.In.Frroit r'ro4enz rrflTrra (n xoneuuolr ratore

oT xapar(repa I43r{eHeErrft '1): olk c ort'rv\ecHoft rry6uHofi).
3. Oupege;reHa ryp6yJlelIrnafl CItopoCTb IIo JIIIIItrSTI rpex 3JIeMeHToB ABy-

nr.fl lreroAaMl4 - tro aItBIlrBaJreHTI{r,rN{ IrrIrpI4HarI ctr{JlbHhlx lrlr]..frfr. u Iro SaBI{cr4-

I\rocTrr eHBr{BaJIeI{THbIx IxI{pI4rI or r.lry6uuu lrm:r.:r.rl - AJrfi ce}{u lt{oAeJrel?, or-
flr4qarcU,nxcfl xoAoM AorroJrHr{TeJrrrrroro rorJroqeHmfl c rly6uHofi. prw neTogr,r

Aaror rrporrrBotroJrolrtHlrfi xoA V1 I zaamcr{t\{ocrr{ or tIoAeJrIl, qro rroaBoJIuJIo

nnr6pari IloAeJIL, nplt noropoft o6a NIeroAa AaJIII oAHo I{ ro i11e 3I{&{eH[e 711

paruoe 3,7 nulcett (6e, yneru r{arutrruoro ycrneuun) tr;-u 2,9 n,/w,l ceq, (c y-ue-

ToM r\,rarHtr{THoro yc[JleHua). Vver BoBMoE{HbIX II}IcTpy}IeHTaJIE'ELIx o[u6oH
yrreHr,rrrzr aTtr BeJItrq[HbI AO 3,1 m 2,4 n"U,l Cen coorBercrBeHEo.

TaHur1r o6paaou, onpeAeJreHrte ryp6y1eHrHoft c1opocru AByrr.tr N{eroAaME

Mo?r{er CJryfi(IrTb AoIoJIIII{TeJrbIIr,Ir{ HpI4TepI4eM AJIfl nrr6opa MOAeJTII trflTl{a'
Ilpranoczu 6uarogapnocrb T. I. Bycnanc(ofi sa upoBeAeHEbIe BbIsI,tcIe-

Htrn Ha 3BM <Muncr-l>.
[e,ra6pr, 1970 r.
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OE I4HTEPTIPETATtrIIU ITSMEPEHI{I4
IOJIHOTO PNATHMTHOTO BEHTOPA B COJIHETIHbIX TIflTHAX

B. A. Itoros

tr{auepenuR troJrrroro rlarnr.rrrroro Berropa Ea AByx ypoBEEx B trErEe, coorBercrByrorqux
rny6rralr o6paaouauun mrsrrfi 1,5250 A Fe I n 1,6103 A Ca I, cuu4ereJrrcrByror o ctrJrEEoM
tr3Merreurrtr [oJrfl c r.ny6r.rnoii. Br,rxpeBaa crpvr{rypa troJIfi rr BpaqeEr,re trorrepeqEoro tronn c
rry6unofi o6napyxnrarorcs n r:oft qacrtr rrflTsa, rAe Beprr,lnaJrr,Eoe lroJre pacreT c sr,rcorofr.
fl,norsocnu Beprlrl:aJrrrnoro Lr roprlgogTaJrr'fioro DrexTprqecfitrx ronoB B rrflTEe paBEEI

- 5.103 lr -- 105 CGSE cootsercrBeEEo.
Bom,mne paarfirrfis Me]r(Ay BBrcorrlr,rMrr rpagfeuTaMtr BepruKaJrEuoro rroJrfi, noilyqeu-

ErrrMrr rra paclpeAe renuii eeprnttaJlr,Horo TIoJIF Ha [Byx ypoBuflx B trfiTfle (- +3 ecln"u)
tr c rroMorqbTo ypaBreHnfi div li : 0 (- J 0,5 ec/xat), yr{aasrBaTor Ea BEaqr,ITeJIbHLTe rpyA-
Eocrr{, Boarlr(arcr{,{e np-rr o6utwrofi rrHTepflperaqr4rr r{aMepenr{fi H n ugrsax. 3ro pacsoxge-
Eile B OCEOBEOM MO?r{eT bb',lT}, O0yCJJOBlreHO pa3flr,IqfieM ooJree qeM Ea trOpgAOTt lrerfiAy OSeEB
Br,rcontrM paspemer{r{eM no rny6rue rr Er{BnrrM - BAoJrb rloBepxnocrtr Coruqa.

ON TIfE INTERPRETATION OF THE TOTAL MAGNETIC VECTOR MEASU-
REMENTS IN SUNSPOTS, by trr. A. I{otou.- GreaL change oI magnet,ic field with the
depth in the spot was found on the basis of the total vector H-measurements at two levels
coirespondirrg to the depths of the 15250 Fe and 16103 Ca I line-formation. The spira-
ling of the horizontal field and its roLation with dept,h were observed in the spot area whe-
re Lhe vertical iield increases with height. The densities of vertical and horizontal elect-
ric currents inthe spol are equal to -5.103 and - 105 CGSE respectively.

The considerable discr:epancy between the height gradienl,s oI vertical field inside the
spot was obLained (1) from the measured vertical {ield at trvo levels (- + 3 Gs/km)
and (2) from tlie use of Lhe equation div II : 0 (- + 0,5 G/km). It, poirits on the difficul-
ties oI the usual interpre[ation of H-recordings in spots. The conclusiou is drawn thaL
tbis discrepancy could be mostly attribu[ed to the dilference (hy more than one order of
magnitude) between a very high depth - and low surface resolutions.

B reseuue pflAa Jrer I.ra6flroAarereft 6ecuoHot4T [ocToBepirocrr, noJrr{qecT-
BeHHbrx peByJrr,TaToB, fioflyqaeMr,rx c fioMoqbro r[afH\LTorpa6ou. O6q,ezanecr-
Hbr TpyAHocTtr{, BoSHr4naroq,ue IIpI{ I4HTeplperar{r4r4 r43r[epeHr4ft o6q,ero Maf-
rrr.lrrroro rroJrfl coJrHqa BcJreAcrBr{e ero rorrftocrpyHrypHocrr.- 17t 2] . Ha I4cnJIro-
ql.rreilbHoe sHaqeHl{e paspemeErrfl yfiasLrBaroT na6JlroAeEuf Meirr(oMacmTa6Hbrx
loJrefi n6ru,rara flfrreu, rAe rroJre cxouqeuTprlpoBalro B orAeJrblrr,ro Marl{rrrr{bre
yBiIbI C Hatrpfl?I{eHI{oCTbIo B HeCI{0JILH0 CoreH ray00 I4 pa3}IepOM MeEee 1" [3],
Oco6oe Brrr{Maur4e o6parqaror Ha ce6fl {nyrryaqnra rroJrfl B caMlrx trflTlrax c
xapaHTeprrbrM pasMepoM 

-1", Tec:l6] cB,'I saHHbre c rpaEyJrflrlrroHr{brM crpoe-
rlr4reM reHrr r4 BoJror(HaN{?r troJryreHrr rrrrreH 14-61 . TonHax crpyKrypa troJrfl
(TC) uponnnrrercfl Tarlr{e B cr{Jrb}ronr trrarferrerrl{rr Berrrql4ur,r u rratrpaBJreur{.fl
rroJrff c rly6r4Hofi, Ha6rroAaeMor\r tro Jrnr{trrflI\{ paBHofi r{Irrerrcl,tBrrocTIr [7-9].
Brrcoxoft HeoArropoArrocrr,ro rroJrfl, tro r\ruerrr4ro Cenepuoro [10] , uonruo o6'sstc-
Htr{Tb aHOMaJr},HOe nOBeAeI{Ue SeeMaHOBCr{OrO TpllnJrera B .gApax rrflTell.

flocnonr,r<y reop.lrw rfarurrrorpa{ion o6rrur.ro oc}roBDrBarorc.fl r{a oArropoAHr,rx
r\roAeJr.sx arMocd)epbr, ro Heyqer TC uoxrer npr4BoAr4rb x 6onoruru oruI{6r{aN{ B

IISMepeHIrtr rIOJrfl m SaTpyAHtrTb raX O6r,rCUenrae. B 0B.E3I{ c aTl{ilf BaH{HO BrifiC-
HIrTb, Ire MolieT Jrr4 trrHopl4poBarrr{e TC n ua6.nroAerruflx c BecbMa orpaHuqeH-

AnAAEI\{U fl. HAYIT CCCP

I,T ? B E C T I,I fl I{ PbII,I C H O lt A CT P O O ]4 3 IIqE C ET O 1T O E C E P B A T O P III{
Tou XLVI. L972 r.

LL5 8r.



Hbrh{ paBpemeIlueM npIIBeCTII I{ trpOrIaBOpeqIaBbIM pe3yJlbraTam' Oco6euso atO

OTHOCI{TCfl It II31\{epeEIIflM trOJI}IOIO BeHTOpa H uO nr4nr'rflM paBHOfi I{I{TeHCflB-

HOCTtrI, IIOSBOJIflIOqI{M HafiTII IpaAI{eHTbI I(OMtrOI',IeIIT troJLE B BepTI4I(aJILHOM

IIIopIlSoHTaJIbHoMI'IaflpaBJleHI4f-x,aTe}IcaN{bII\ItrpoBepI{TbBnpI{HqI{ne
BLIIIOJIHIII\{0CTb ypatsHeHufl div H : 0'

l. MarnUtnoe uoJle IIflTIIa IIO I'I3MepeHIIfl.'{ B [ByX C[eI(TpaJIbHbIX JIIIIII{flX

Ha Aaofiuou lrarBr.rrorpa{e o6cepnaroplfll t1t] tt.xl 1966 r. 6srnu uo-

JryqeHr,I SarI[Crr HpyroBoia 11 JII4HeftHOfi seer{al.IoBcltoft uo,;rflpr',raaqull oAHoBpe-

r{eHr1o B AByx JII{HLIflx },5250 A FeI I4 16{03 A CaI B 6oIbtIoM yHIInoJIfp-

uoM rlflrue (r"rrroq"r'rpllqecnl'rfi Irot.. O-:22') S-uolnpnocrlr' -Pasrtep ulentl

"ra*rpo"pu6a 
CoorBerC;BOBaJr 9",2 X2",5, ilocrofHlrafl BpeI'IeHIr 2t,5, cxopoctr

;;;;p;;drn L"f cerc. ilpu o6uunoft yctanoaxe BbrxoAubrx I{eJIeft }IarHl{ror-

pa{a paccro.rrHr{e Me}nAy ypoBr{fMr{ {oplurponaul.Lfl per'l{crp}lpyeN'Iolo B KpbI-

Jrbflx arr{x JII{HI{I{ LTBJIyIIeHI{-I, corJlacrlo pacsery Byc'naocnoro 1121, oocraB-

Jrfler Arrfl {otoc{ePH L70 n*r,." 
H; 4".. t , 2 ,pru.4eHr,r Haprbr ilaupRrxenuocreft flpoAoJrr,Horo H, tt

,orrrro"o noilt1 H | troflyqeHHr,re [o o6etrM ctrel(TpaIILHbIM JII{HI{.EN{ Il trOATBepE{-

[arcq1re cAeJrarrrrbre pirree [9] srrsoArr o cyq,ecrBeHHbrx paBJrIlql4fx B o6qeft

ronsrzrypaql{I4 r,I }ratrpf}fieHHocT.flx troJLs Ha paBluqHLIX ypOB]IflX IIflT]Ia' OCO-

I

TJZJO

(
s<

@ur. L. ttapru Eatrpslr(eEEocreft rpogo.lruoro MaIEErEoro uors (B corugx rayCc) uo raue-
peuur# irrri:r.fr. ?u 6103 r X" 5250

)Itnpnrrll.r JruHr{EMIr o6ooHaqenbr HoHTypbr reHrr rr rroJryrer{rr rrETHa. To.rHar{u orMeqeubr o6gacrra N-nousp:

noctr. O6uactlr rracbltrIenlla cr4rHaJroB sarrrrpl'rxoBaubr
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@ur. 2. Haupameuuocrtr rroJrEoro rons E (r corurx raycc) uo uaMeperrsr{ AByx ctrertT-
paJIBELIX JIUEIIT4

Banrrpuxonanrr o6uactu Eacbrrqeur4rr *"iffir#;:Xilir""fi;#"rHr,rMr.r JruHr4nMtr o6oaEaqeEhr Horrrypbr

6euuo B ero rIeHTpanrnoft o6nacrra. Tar, uaupr.ruep, trpoAoJrr,Hoe rroJre, r{B-
r{epeHrroe tro JrErrr4r{ ft6103, Aocrlrraer B sarraAHoM yqacrHe reHr4 trpr{MepHo
800 ac, B ro BpeM.s HaH rro lt4r;lfr\r )"5250 -I1 1 ne trpeBr,rilraer 400 ec. B socrosgoft
rracrr{ rrflTrra Eanpfl}r{eu}rocrrr noJr.E tro Jrr{Hrrrr 1,6103, o6paayroqeftcq Ha 6oree
Bbrcor{oM ypoBHe, SrraqtrrreJrr,Ho MeHbrue, qeM tro rrlIld.urr ?'"5250, xor.fl Ma11crr-
I\,IaJIr,Hoe sHaseHr4e H to ,IIu:F'ura 1,6103 TaHlr{e flocrldraer 6o.ntuofi BeJrrrqrrHbr

:-330_0 e9 Gtpu6mr)_r{9r{Hafl oqenxa). IIpv H> 1700 ec Alrtr 1,5250 rr nptr
H > 2800 ?c Arrfl, 1,6103 roqHrie BnaseHr.rfl noMtroHeHr Ber{ropa H ne onpefe-
Jrfrlrucl, BcJreACrBr{e }racbrqeHl{.s cr4rHaJroB r{afHr4Torpasa; otz o6.nacru na
dinr. I ra 2 aaumpr.rxoBaHbr.

Ha o6orax ypoBuflx B rIflTHe qerro Br,rAeJrflercfl Mr{Hr4r\[yrr troJrrroro noJrfi:
600 ec uo X,6103 ra 500 ec no ?,"5250,- pactrorroxteulmrfi B r{e}rrpe pacxoAr4-
MOCrrr cr{JroBbrx ilvuafr. tronepeqHoro troJrfl 111. Ha srar. 3, uao6paxrarcrqeft
Hatrp.aBJreHrdn HlF,a o6orax ypoBHflx, xopolro Br,rAHo, qro troJ]e o6na4aer paa-
nurofi nuxpenofi crpyrr:ypofi s nocrosuoft qacrrd [flTHa. Banrno orMertr{Tb, qro
noJre cr4Jrr,rree SaHpyqeHo tro r4SMepenusnr 1,, 5250, uro troArBeplr{Aaer nrreo4 o6
ycl{Jre}rr{rr aar[MyraJrr,Hofi cocrapnnrorqeft rroJrfl c r.ny6rauofi [9]. Marclrua.ns-
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' @ur, 3. Aannrytr,r trofieperruoro IoJIE Ea AByx ypoBEEx B ITETEe

Ebre pa3.rrtrqufi (30 - 40') MelI{Ay aBIaMyraMIL f/1, oupe,(€JIeIIHbIMIt tro AByl\{
Jr\iHtrfllr, I4N{eIoT MeoTo B o6,tactn reHll, [puseM TaM, rAe Ilau6oJree Br,rpa]r{eHa

BUxpeBafl crpynTypa r{ rAe Hatrpfl}r{eHHocTr, rpoAoJIbllolo IIOJIfi yBeJII{qlIBaeTcfi
c nricorofi. Ha socrosuoM yqacrxe rr.ErHa upu oqeHb crztJrr.rrblx l1 orcyrcteyrot
flaK BaHpyqeHHocrb cuJIoBbIx lru],i-vtfr', rar( I{ Bpaq,elf.lte HL o rry6uHoft.

2. Onpe4ereuue ailearpuqec(rrx ror(oB

Bce saxnro.reHr{fl o rpaAr{e}rrax Marrrl{Tl{oro troJr.E tr aJlexTpflqecxr,rx ronax
B trflTrlax Heo6xoA[Mo I)acct{aTpl{BaTb C yrIeToM HeuSoTpotrHocTtr reoMeTp[qe-
cHoro pa.BperrreHr{.s. Tar( HaI( pa3peltreHl4e tro rJry6r{He, o6ecueurtsaeMoe ycJlo-
Btrrflt{u o6paaouanufl crrer(TpaJlrnblx JItrHrrfi, ropaa4o Bbrme trpl{MerrfieMoro
paBpemeHrrf B ropr{BoHrairbHoft nJlocHocrl/t. Iloarouy pac_trpeAeJleH_ue aJIeKrprI-
qecKr,rx ror(oB, HaxoAllMLIX COTJTaCHO ypaBHeHpILO i: cl4n rot [I, trpeAcrats-
rrfler co6ofi BecbMa rpy6ym HaprrrHy noBepxEocrHL'Ix roKoB'

PaCrpe4eneElre BepTI4ItaJIbHbIx sfieKTpuqecHlltx TOI(0B AJIfl AaHHOIO IIflTHa,
BrrqrrcJrerrubrx trocJre rrctrpaBJrenrr.fi r(oMtrolreHr H aa aS$enr trpoenql,ru, Iroxa-
BaHo rra frnr. 4, a,6.1awrerHbr cyrqecrBeHHbrepasiluqr,rfiMelr(Ay rol(aMu /z tro
r[Srlepe]ru.flM B AByx trrur]lil]1.frx (ou, z HarrpaBJIeHa R Ha6IroAaTeJrIo' ocl( fr, u -
B r(aprr[Hrrofi urocHocru). O6ruupuarr o6ilacrb c troJro?nrrreJlblrllMll ToHaMr{ rra
BepxHeM ypoBHe troBeprryTa ilo qacoBor4 cTpeJIKe u, SIIaqIITeJIbHo BI{AOIIISMeIIe-

Ha tro cpaBHeHEIo o aHarorusuofi o6nacrbrc i r) 0 ua yponue ?'"5250. Vsac-
,106 c ro1aMfr ir.10 B SW-xsalpare Ir.flrl{a'(15250) roqrrr He B},rAeJrffercfl Ha

BepxHeM ypoBHe. flnornocrs BepTuI(aJIbHoIO TOI(a B trfTHe COCTaBJIfleT

- 5.102-5.{0s CGSE, fiB olilacrtt, rAe r{o}nHo 6r,uro oupeAeJrvrb f ,to ue-
Mepeul{rr}r 1,"5250, rrJlorlrocrr, ror(oB Ha BepxrreM ypoBlre trptrMepHo BABoe

MeHbme, qeM r,Ia HIIHIIIeM. Bce ganntre oTHocI{TeJIbrto i , a IIgTI{e HaxoAfiTcfi B

xopoureM corJlacul{ c peSyJI[,TaTaMr4, troJryqeHHbIM-I4 paHee [9, 13].-lopuaonraJlbl{Lle 
TOK1r, tro1yqeHl{ble, KaI( I{ B [9], na oCI{oBe paCnpe4eneur'rfi

H-; na AByx ypoBHrx, troKasarlrr ua sur. 4, e. IllrpllxoBbrMtr[ orpesl(aMtr 060-
BHaqeHbr BeKTopbr jr, Ang r(oropbrx BcJreAcrBrre Hacr,rrq,eHlrfl cr{rrraJloB Marl{rl-
Torpa{a Nro}nHo 6r,r,lro npu6nu}r{eHFro olpeAeJrrrrb roJrbno HatrpaBJrelrufl. Ecilu
trprrrr.ETb, qTo paccToEHlre MelK[y ypoB]r.EM]I B trflTHe, Kar( r4 U {OtOC{epe,.paB-
so Lz : 170 hlvt,, 1o AJrrI lrJloruocrrr roprrSoHTaJlbuoro rolta troryq&oM ig ,-
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- l}b CGSE. OupegerrmEafl poJlr, BeprIrHaJILHoro rpaAllenra H1 nptr BbI-

uncleuula j1
0H *l0z - 0H rl0z) 0H,l0r - 0H,lAy,

nBrrtreTcfr, tro-BrrAI{MoMy, cJIeAcTBI{eu 6onee Bblconoro pa3perrleHllf uo r,ny6u-
HerrocpaBHeHr{IocroptrBoEraJrbubrM paaperrlerlrrer'I (,-6600 nu). B cr{Jly sroro
rOxn j1 CJreAyeT paccMarpl[Barb HaK IIoBepxHocrI-IbIe roxtr{, olpeAeJlfleMble yC-

JroBr{eM AJrs Hacarelr,uui cJrararcu,ux H ua rpanrrqe paspblBa lz (Htz -
- IIr r)l : 4nlcjr, rA€ [Ir, - Hr, - paar'Iocrr,BexropoBtronepeqHorotroJl-fi
Ha AByx ypoBHflx.

Iopuaoura;rburrre rontr B oclroBlrorf HanpaBJreHbI ze o6nacrefi rIoJro]ItI{TeJrb-

rtrlx i', B Mecra, r\e iz4 0, vro troArBepmAaer npeAtroJloffielrue Ceeepnoro
[{31 o cyqecrBoBaHrru B rrflrr.re cucrerrbr ronoB B BuAe BtrTr(oB, oxBarblBaloqtrx
,IIIyTLI cI{JroBbIx ttuttufl. NIaIHIaTHOIo uo.na. ,(a.nee, HaH BIIAHo I43 CpaBlleHtrfi

{rar. 3 u 4, e, roHI4 jI B l{eHoropbrx yqacrHax n.rlrHa Ha[paBJIeHLI [eptreHAE-
r{yJrflpHo Ber{ropaM H1, IIro CoIJIacyerCf c BrIBoAot\{ o rle6eccll"'IoBofi cTpy]try-
pe troJrfl rrflreH, cAeilaHHErM parree s [9], a raH]He Pefiponeu u Cenenem [14] na
ocHoBe {ororpa$uuecHllx I{3NIepeHI4ft H.

O4rrano Ha[6olee znrepecuor,i oco6eHHocrbro HafiAeHHoro pactrpe[eJIeIILIfl
ropu3oHTaJrr,Irbrx TonoB fl.BlrtreTcfr To, qro B BocTotlHoft qaCTrlI Ir.flTHa oI{I4 Ha-

IrpaBJIeIIbI nporl{BonoJroE(}ro ro}{y, rITo cJleAoBa'rro 6bI o}I{r{Aarr' AJrf noJIbI{e-
n6ro roxa, ioa6yxr4aroqero B rlflrue trpoAoJrbHoe rIoJIe S-IroJrflpuocrtr. eru
tOHlr j1 o6yClouluz, trO-BI{AIIrloN,Iy, yMeHLu1e:rrue H 11 ra roluofi Hatrpfl}I{eI{HO-
cru H B qeETpe rrflrua; r(porle roro, Tar(oe HatrpaBJreHlde roI{oBoft rlerJlrd corJla-
cyeTcfl c HarrpaBJrerrr4er[ H r{errrpy rr.frTrra ctr{rrbrroro troEepeqHolo fIoJIf , tr3Nle-

penrroro B aroM yqacrfie rrflrHa. Teu ne lrer.ree $anr uecoorBercrBrr.rl MelItAy Ha-

trpaBJreHr{.rlt\rl ropr43oHTaJrbHofo ror(a Id fio[lfr Hz rrprllBoAr{T n }IblcJrtr{, qTo Bp.EA

JIII lrafiAeHl.rEre KpytrIrolracllTa6ur,Ie ronz jt - fiil{eHHo re Toltta, ltoTopbre re-
Hepupyror BeprunaJrsuoe rroJre rrflTFra. 34ecr I,rbI rrl{eeM AeJIo ecJlll Ire c uporrlt-
BopeqrreM, To tro HpafiHeft rfepe c Heo6xoAur\'rocrbro orpauuqeHzfl BoBl[oE{Iro-
crefi u I4HTeptrpera(r,rtt arrextptrsecxr4x ronoB, HaxoAr{MLIx uo pl3}repeHltflNl [I
c Hraanr{Nr rroBepxuocrr{r,rn{ paBperueulrer{. flpzuznofi N{o?ner 6r,rrr, neuaorpou-
IIOCTr trpoCTpaHCTBeHIIoro paapel11enrtf, O HOtopOfi IoBopIlJIoCb BLIrrIe, tro-
cI(oJILKy I{cTIIHIIrI9 MeJIKOMaCIuTa6HLIS TOKta, CBflSaHHbIe C TC nonr, N{oIyT

6r,rrr, sbrsnreubr, BepoflTuo, Jrtr{Itrb rrplt rzaMepeuttttx c troBepxHocTHEIM paape-
rrreHtrrer{, 6nzsnuM K paapelxeuulo rro uy6uue (t. e. - 200 rcat).

3. Brrcorurrfi rpagueut Marulrruoro rroJr.fl

OAna ras Hatr6oflee Ba]I{HbIx I{ I{e peue}IHblx oltoHsareJrbHo sagaq - 3ro
otrpeAeJleHue IpaAtreHTOB Mar.rrtrTHolo IIoJIfl B trErHe. Co npeuerrra Hlraccuqe-
crofi pa6otbr lttrHra [15] saszcuMocrb r{BMepeH}rofi Hanpfl}I{eHl{ocrlr rroJrfl or
r{HTerlcuBgocru crrenTpaJrbnbrx rrvrrtrfr 6r,rra no4reep}I{Aella Bo Ml{ortrx vccile-
AoBalrrflx c nptrMerreulreM r(am {ororparfr.recxtr{x, TaH r{ Soroa.neHrprlqecnllx
MeToAoB. Oluano aBTOpbI, IICuOJIbBoBaBIxIIe paBJII4qHLIe ctroCO6bI paCqe-ra

Bl,rcoTrroro IpaAI{eIITa g trgtnax (uo usueneul{Io IIoJIo}I{eHttfl llm:auu II n : 0 c

yBeiluqeHueM IeJIIIoqeHTpI{qecHoIo paccroaHl{fl traTHa; IIO aCI{I{MeTpI,I[ trpo-

{Ulefi CneRTpaJIr,HbIx JltrI{uft; trO JItrHI{flM pasuoft IIHreHcIaBIIocrIrI; ro pacupe-

AeJreHI{rc yrJla HaItJIOI{a CUJIOBrIX llm:uuil B trflrue; C rroMoq,Elo ypaBHeHl{fl
div H: 0 uo trBMepellr{fiI\f trotrepeqHoro uona), tro;ryquru pe3yirl;Tarbl, P&3-
ruqaroqllecg 6onee qeru ua tropflAo6: ot 0,5 go 78 ecl nn Moxno rroJlalaTr,, qTo

EeotrpeAeJIeHI{oCTb BHaqeHuft rpaAlaeHTa CBflsaHa He cToJIbRO C paBJIuqI4fMU B

Uo[oJrb3yeMbrx MoAeJrflx rrflTHa U C paBII4rIuflMI4I B CuOCO6ax ero OtrpeAeJler{l4fi'
CKOJTLHO C Oco6eIIHocTfIMIa HeOAIIopOAIIoft CTpyHTypl,I CaMoro MarHItrHoIO
rroJr.fi, xapar(Tep fipoflBJlelrr{s Koropr,rx BaBr{crrT oT r{eToAa pacqera.

OCo6oe HeAoyMeHI{e BrIBrIBaeT, B qacrllocTll, paBJItrqI{e Me}I{Ay SHaqeHuflMu
BbrcoTrrolo rpaAtreHTa, rlaxoAlIllbll\{tr, o oAHofi cTopoE},r, flo JIIIHI{fl1\{ pa3lloft
I[HTerrCI{BHocrlt (1-5 eclrcat) Ir, C Apy]loft cTopoEbr, tro pacxoALINIocTIt cI{JIoBLrx
taazfr. c rroMoqBro ypaBHeHtrx div H :0 (0,1 

- 0,5 eclnu)-
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^ ^ _I-oj*o{r:Ky ecrb Bce ocuoBaHr4.rr rpar{roBarr, r4aMepeHuq H o AByx Jrtrrrrlrffx
l'?'5250 u 6103. xax oruocflqtrecfl n AByM paarntrHr,rM ypoBHflM n aruocsepe
rrflTHa (rax poyranAoBcfiue Errrer{cr{BHocrrr paBHbr coorBercrBeruruo 2 u gi to
TaHI{e I'rBMepeHrIfl II0BBoJLrIIoT B [pI4]IIII4rre flpoBeplrTr,, yAoBJreTBopser ln nafi-
AeHHoe MarHffrHoe rroJre ypaBHesuro div H : 0. @mr. 5 r4JrJrrocrptrpyer pac-
rrpeAeJrerrr4fl B trfrHe p.aglggTtr rralprrxer{Hocrefi aeprzRaJrbHoro IIonn L,H, :
- H, (1"6103) - H, (1,5250) lr renraqzur,r lV,lAi | |Hrl7y, orlrocnrqr{ecn
H }Ier(oropoMy cpeAHeMy ypoBHIo. flpra nr,rulrcJre:rr:urt [ctroJTLBoBaJIrrcb noMtro-
rrerrrbr H, acupannelrHr,re sa e{{eRr upoexqrar. O6parqaer na ce6.s BHr4Marrue
pacxolr{AellTite [pr{r{epEo Ha rropflAoR Me}r{Ay sHaqeHI4.Ervrtt Bblcor}roro rpaAl{etr-
Ta BepruHaJrr,Horo troJrfl, otrpeAeJrfleMllMr{ AByMfl CUOCO6aITZ: tro pacnpeAeJre-
nuto H, Ha AByx ypoBuflx 1ffrl1z - I -:-B eclrcn (npu Az : li} *i1', oo
paclpeAeJrelrr4ro ropr4soHraJrr,Horo rrortrx 0H rl 0z - 0,1 - 0.5 eclnu. Sro paa-
fltrrlrze o6yclonreno pacxo]I{AeHI4eN,I rrpr{Meprro Ha nopflAon r{e}riAy Beprr{r{aJrB-
HBIM^LI ropl{SoHTaJILHr,Ir{ rpaAlIeHTaMIr rIoJIfl, }Ia sro yliaBbIBaJIocb paHee [9, 16] .

onrrano B rroRer{eur4rn rpa4rierrron ({nr. 5) uara6o;nee ,rprrr"nareour,o;rrurr-

ill

,t
Clur. 5. Pacupege.rerr4e paarocrfi EarrpflrfteEgoc.refi neprrxanEgoro troJt.E LH, (ecl no ria-nepeHrrflM Hz Ha.l.Byx ypoBgffx (a) r.r rpanraenr-0Hr/02: AH*ldr+A8",/0u'a'eirirLwrr^x

10-z ecf x.tt (cpe4ree ro u3MepeHflflr,r 16108 r.r I,5ZSO1 qay "
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que otrIleAeJreHuoro trapaJIJIeJItr3Ma Melr(Ay BHaKaMu o6elax BeJIuqtrrE LH , w

0H*l 0r * 0Hnl 0?1, HecMorpfl Ha ro, sro npfl oAI{HaKoBoM Szauuecxolrt cMbtcJle

(reprzxalruoe usMeHenue H r) oHId AoJrlnlrbr I{MeTr, trporuBotroJro}Itlrble BHar(z.
3ro o6CrosreJIL,CrBo He Moll{er 6:s;rrr oitsCueuo omlr6xauu xarz6poBlttrl, tro-
clroJrbny mo6rre BoBMoE(Hbre uarreHeHlz.s Harz6porounblx coorl{olleuwfr. (na'
I{eEeHr{e B paByMHbIX IIpeAeJIax BeJIIIqI{H CI{THaJIOB Harn6pOnHz E - W u;ru
BaMeHa reoper[qec1ux xa;ru6poBosHLIx HpI4BbIx OMtrtrptrqec1nun) ne M6ryr
CyqegrBeHrro rroBJll4frb Ha HaqeCTBeHHLlfr xapaxTep pacnpeAeJleHl{fi BeJIuqr-
ast |H*l 0r ! |Hyl 0y, otrpeAeJlfleMsrft s ocsoenorl pacxoAffMocrblo rotrepeq-
Eoro troJrfl (r. e. aarauytarvru ff1). VseIUseHI,Ie (mtru yllel{bltregtre) anaueurfi

I H rlua oAHoM I{a ypoBlret{, HatrptrM€p rra HrrHtIreM, rlo}fier Jlr{mb rrprBecru I(

puc-rpeouro o6nacrr LH ,> 0 (< 0) uptr yBeirrqeHErr caMrrx Berru,{rfrr. 
-LH z1

He rrapyura.fl rer{ caMr,IM coBrlaAe}rr{.rl sIraHoB MerfiAy LII ,u 0H*l 0r t 0Hyl 0y.
ftpoue roro, fipu He6orbrxr4x trBMepeHHr{x Hatrpr?r{eunocrflx noJIs B sanaAl{o1\{

ynacrne ,,.srna (l H rl < 800 ec) suaqeHus paaHocrtt ) LH ,l = 200 -:-
-i- 500 ac HtrKaH senlag OrlIeCTtr Ha CqeT HeTOqHocTeft Halru6poBlt1l. B uonlay
pea.rrbHocrra IraftAeHI{OrO pacnpeAeJlenwa L,H , roBopr{r Tar(me ror {axr, uro
O6quft xapal(Tep troBeAeIIIIfi L,H , n ILflTHe He IISMeIIfleTCg B BaBuCUMoCrlI oT

Toro, yqreH nJrrr rrer a$SeHr trpoenrlrr[. Izlalrepenrar H s o6.ractil teufi rIflTHa

uoryt-6r,rrr o6pel,renenr,r 3HaqlrreJrbHLIN{r{ florpelunocrflMlr (n.urrnue HoIITypa
Jrntmtll pagcegHHor'o CBera I{ Ap.), oAEaKo oTMeqeHIIEIe srrme OCo6eEEOCTU B

troBeAeHrr[ rpaAr{eHToB 11, xapanrepubl Tar(Ete AJrfi IroJlyreur(? rAe I4cltaffiaro-
rque {arropbr r4rpaloT fopaBAo rreHr,Itryrc poJlr,, qeM B TeHZ.

TaHzu o6paaolr, B AaHHOM CJryqae Mbr AeficTBr4TeJrbr{o BcTpeqaeMcf C

BHyrpenrrrrlr trporr{Bopequerr (div H + 0), BoBHIIHaIoq,trM trplt o6r;suoft url-
repnperaqulr BatrIrcefi troJruoro MarurrrHoro BeKTopa B trflTllax, floryrleuEr,rx tro
Jrtr{Hrrrilr paauofi r4HTeucr{BHocrr{ c Becr,Ma orpaHrlqeul{brM rroBepxtrocTubrM pa3-

pemenuell. Xor.s aro Bafirrloqenre tpe6yer AaJIbIIefrmerO cepbe3llolo troA--

TBepiriAeEtrfl, oHo He fiamercff neo6rrqurrnr B cBere coBpeMentrbrx trpeAcraBJIeEuI'I

o TC marurrHoro troJIfi trflreu.
flparoruepno trocraBtrrb Botrpoc: MolI(eN{ JItr MbI noo6qe tro 1a3Mepeguro o{-

6exra Seeuana c HIIAItUM reoMeTpuqegnlaM pa3pelleHtreNf CTpotrTb EetrpepElB-

,o" purrrpagerelr[e H e ufitRe, a-telr 6oree HaxoAurb ero rpaAl'reqru? cyqe-
CTBO BonpOCa cBEBar{o c TeM $a}tToil,I, qTo CIJIa}fieEIIafl l(apTtrHa troBeAeHUfl H
B r,Iacrtrra6ax rlflrHa (-35 000 nil,) atpofircE Ha ocHoBe r4BMepeHuft cyMMapEoro

a{$eHra or MHo}fiecrBa gJreMerrron fC, fiotraAaroq,prx B q,eJrb cuexrporpa{a,
up11qeM rretrBBecTuo, c HaKrlM Becor[ BxoArrr cIrrEaJI oT na]fiAoro aJIeMeHTa. tr43

r(ocBeHrrr,rx oqeHor( pa3MepoB flqeeH TC, c4enauEr,rx B [5] u uoArsep]r(AeEl{brx
crpuror4rpurrrura {ororpasrxruz rrfireH, cJreAyer, qTo xapan.rep-uuft paauep d

"aogropogiocrefi 
s 11frue ropa3Ao MeIIbII]e 7'. Ecttu trpI{IIErr, d= 200 n*c, ro

np, ,a-6nroAaeMbrx S.nyxtyaqufx rroJlfi .LH = 300 ac 1opusograJlbgblft rpa-
AITSHT nOJI.fiAOJIE{SI{ COCTaBJIflT6 -7,5 aCl nn, T. e. 6bITb TO1O Ete flOpffA11a' qTO

A BepTIIHaJIbHbIft rpaAueHT, otrpe4eJlrleMblft no IIsMepeHIIfiM troJIE B JItrI{IIfix
paanOft LISTSIICtrBEOCTII. B CLIJIy grOIO rleoooTBercTBtre MelI(Ay IpaAESIITaMI{'
HaXSAIIM6IMII AByNIfl paBHbIMIz cnoco6aMl{ (Szr. 5), Mo}fier 6rrtr qelznoM or-
IIECEHO 3A C'IET HEOAHOPOAIIOCTI,I PAsPEItrEHtrfl: TAH KAH PA3PEIIIEEI{E fiO OCIN Z

6olee qeu Ha [optIAoH ryqrue rop]I3orrTaJlblroro paapeltre]Iu.fl, To EalIztII{e TC,
trO cyqecrBy, o6yCIOBilI{BaeT paBp},IB IIe}ItAy CTJIarl(eHI{bI1\{U pacupeAeJIeEtrgMI4

H ua 4nyx 6rueHux Apyr H Apyry ypoBllffx, qro' B cBoro oqepeAb' trpo;IBrlfl-
eTcrr B Halr{yrqe1{gfl HapyIUeHIn[ ypaBIIeHI{fl HeIIpepLIBIlOCtr,r div II : 0'

" ou*,, '1#'*"I""J"L",*":, ff ;x;"* eE rr eM

ffi Croficrna TC uarnurllblx troJIeft u BJII{fiH[e paBpemellufi I{a 3atrucb f/1 Z
H 1 tpw MaJILI1 Hatrpfl)fiellHocr.sx (nue uaren) CTaTrrCTtrqeCHtr fisyqarzob He-

4anr.ro lpuropr,enrru [17]. Orr uoxasafl, qro Eatrpf]I{eHIo_clt, trotrepequoro tro-
,rfl, r43MepeHHafl CO qeJIbIO BLICOTOfi -,78", COCTaBJIfleT 0,73 Or UCTZUEOfi; UpO-
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@rr' 6. Cursarlr nuseiinofi rloJrffpr{3arlr{u 61 (r eAunu{ax 0,0375 (E - WD B rrflrue, rro-

ryqerEbre co rqeJrsMrr cuexrporpar[a 2,,,2 y 3,,,0 (a) ,r 9,,,2X2,, ,b (6)

AOJTbHOe rroJre SalruE{aerc.E [p]t roM }I(e pasperrreHrrr4 B ABa paBa. Ilpl,r orolr
lpeAnoJrararocr,, qrro r4crrrHHaE crpyr(rypa uonn o6na4aer xapaHTepHr;rM Nrac-
rrrra6onl I,rBN{€HoHr4fl -4l'.IJ cssafi c reN{, sro 6nrno cHaBaHo o crpyxrype rroJrfl, ero rpaAr{eHTax r{
oreKTprdrrecHlrx ronax B paBAeJre 3, upeaer,ruairno rznrepecuo trocr,rorperr,, Ka-
xllu o6paaoM Moll{er Izaltfe]rrrrr,cfl B trtlrHe xou$urypaqutr rroltl [pr4 trpr{]\{ene-
EUr{ pa3[I4qrroro pasperxeuran, c atofi qentro Ber{Top H u cxeue nrarnrarorpasa
AJrE oAl{oBpenteunoft perrrcrpallul4 rpex HoMrroHeHr no.rs [18] raauepatcn uo
JrtrIrr,rrr ?'"5250 ABalr{Abr: qo qeJrrro 2",3 x 3",0 w c o6r,rsuofi rqenuro 9,,,2 x
X 2',5 - AJrfl tr,r'a J\i 301 ro (CorHesHbrr\{ AaHrrr,rM> sa 31.VIII {969 

". Bu-
,nHo orMerr{Tb, qro ua6rro4euus c lrarofi qeJrbro BeJrrllcr, trprr xopour4x r{3o-
6panreuraax w npl4 ApolriaHrzflx, He rrpeBr,r[raBrrrrrx 2". cHopoim, cnaHr4poBaHr{fl
u rrocroflTrrrafl BpeMeHr4 s O6O[X cryqaflx paBHflJrI4Cr, l"lCen U 2s,5 coorBer-
crBelrHo, qacrora cTpor{ cHaHr4poBaHmfl npfi.6o,[ee srrcoHo]r paSperleuun (ue-
pea 3",3) 6rrna n4noe 6orr,rue o6r,rvuofi, sto Heo6xo4rro grra iloqrr,r rroJrgoro
tronpbrrrzfl cxarr[pyeMofr o6r.acrm.
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Ha $r,rr. 6 nprnegeubr r(aprbr pactrpeAeJleHl{fl cImHaJIos nrHeftrofi uonxpu-
sarIr{rr 61, uoJr}rreHHbre c pasrflqHr'rM paSpelneHr{eu. flpu ryenu 2" ,3 x 3',,0
crpyr(Typa tronepeqnoro trorrfl l{Meer 6onee cnoxutrfi, xnouxosarbrfi BI{4, oA-
rlaHo MaRctrMaJrlHbre BHaqeHr4.s 61 n upefienax TorIEocTu uslrepeuzft trpulfep-
r{o oAuuar(oBr,r trptr o6oux paBpellelrr{flx. Ha {ur. 6, a BbrAeJlflrorcx orAeJrr,Hbre
MaI(CffMyMbr I{ Ml{Htrr{yMbr, ROTOpbre [oJrHocTbK) EcqeBaIoT trpII paSpemeHl{E
9",2 x 2",5. Ocolenno o6paqaer sa ce6s Bl{uil{aHtre ror {anr, qro trpl,r Bblco-
HOr\{ pa3peltreHutr B trflTrre r{MeroTcfl [Ba Mar(crrMyMa trotrepesEoro troJIfl, TorAa
HaR trpu trJroxor\{ paapeltreulrtr our{ cJruBarorcf B oArru. AuanorrsHlre paaruqzff
xapaRTepHr,r fr \Itfl HapT llpoAoJrbHoro IroJIfl, r{e trpl{BoAuMbrx 3AecB. Aarlryrrr
trotrepeqnoro troJr.fl ({rr. 7) trpu paailusrrrx fqe,nnx ctrenrporpatla n ocnonuou
xopomo troBTopflIoT Apyr Apyra, oAHar(o r(MeroTc.E cyqecTBeHHbre pa3fiI{qltfi
trerfiAy HarrpaBJrelrT{ntt{u H1B Her(oTopbrx yqacTKax, KoTopbre BpfA Jrr,I MOryT
6nrm o6yc.noBJreHbr oruu6Halrr raaltepeuufi. B sacrHocrrrt, IraJrrllque trptr Bbrco-
HoM paapertreurrlr Ha socrosHofi rpauuqe noJryreHr{ orAeJrbrroro ltancutttyua 61,
orcyrcrByroqero ra Szr. 6, 6, tpor,nrnercfl rar(x{e B BuaqrlrerbnoM paarlrqtrtr

- Z{,lr,tt{t ; - t'{z rzyr

@ur. 7. Haupaaueuuc [ofleperlEoro IroJI.fi IIpII AByx pa3fiIItlEr'rx pa3pemeElrflr

t:t,Jl'o g:tz rZl'J

li'i,l 17
7-2.\:i

I
I

@ur. 8. lpaTluent 0Er/02: - 0H*l}x - AH,/AA Qclnat) tt rrrrorEoorl BeprrrRarlbEoro
roxa 7, (10s CGSE) tro u3MepeEl{flM c paalruur,lM paaperlreureM

ToqxaMrr orrleqel{ri o6lacru rroJrorl{ETeJrbHbIx srIa'IeHuIi
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(-52') asr4MyroB H ltpm pasHbrx pasperrreHlrflx. Tan HaH BpeMf r{e}r{Ay AByrr.E
[ocJIeAoBareJI6]IEIN{r{ Baflr4cflMl{ troJrfl rre trpeBbrrrlaJro 40m, ro Bce orMeqeHHbre
paalrurrl4rr lre luoryr 6brrr, o6bscHeHbr EBoJlroqrrourrbrMlr rrI3N{eI{eEI{ffMrr crpyr(-
Typr,r froJIR r4 IIoJI)nr{br 6r,rrr, nonuocTbro [pI{[I{caHLI BJIIafiHI{Io pa3pelueHl4fl.

tr4ues s BI{Ay rrepBocrerrer-rHoe BHaqerrrre flBJTeH?rfl ronxofilctpyr{ryp},r, Harr-
6o.uee narxno BbIgcrrI,ITr., e xaxofi creneHlr paaperrleur{e cnamerc;r rra rpaAI{eH-
Tax rroJr.rr u DJrenTpuqecnr{x ror(ax, }raxoAraMbrx c rro]roq,bro nltueftnoro Ar{${e-
peHqLIpoBaHI{fl Kor{floHerrr [L Ha Szr. B trpr{BeAeHrr paclpeAeJre:r^tttr B rrflrue
rpaArderrra 0H rl 0z: -0II*l 0r - 0Hrl 0y rr BeprrdnaJrr,Eoro rora ir: cl4n
(0Hul dr - 0H"l 0y), Br;IqucleuHr,re rrocJre r{crpaBJrerrrrs H aa eS$ent trpoex-
uuu (0 :40"). Hapru rpaAr{eHra 0Hrl 0z upn o6oux paBperrrerr{flx n o6q,rax
qellrax no4o6urr Apyr Apyry, TeN{ He MeHee Br{A}ror qro Arr cryqafl Bbrcoxoro
paBperrreHr{fl xaparrepHa 66nr,uas rorrxocrpyr(ryprrocrr,. Hcxoropoe cMetr{e-
nrae, (ua 3",3) -o6nacrefi c sau6oJrErrrtrM rpaArreHToM (n o6orx cryqarx | 0H ,l
l0zl^u":0,35 ecl ,cn) Apyr orrrocrrreJlbrro Apyra o6ycronneuo r.rrasubrr{ o6-
paBoM TeM, qro qacrora crpon cxauupoBautrfl co qeJrbro 9",2 X 2" ,5 6lst,r,a
BABoe nreurme, qeM co Iq,eJrblo 2",3 x 3"r0.

Haa6orr,ura.fl BaBr{ctr{rrocrb or paapelreutrfi EMeer Mecro AJrfl Beprtrr(aJrr,-
Hr;rx aJrenrprlrqecnux ror(oB: npr{ BbrcoxoM paapertreHrrrd Brryrpn trflTEa o6uapy-
)r{r{Barorcs o6,racrz c ror(a}rr{ i r) 0, r(oroprre orcyrcrByror trprr rrJroxoM paa-
pelrreHllll,I. O6nacts r{aHcrrMaJrbHbrx Tor(oB }ra HapTax c pa3Hbr}r pa3pertreHrreM
pactroJroE{eEa npuMeprro B oArroM I4 ToM H{e yqacTKe trflTrra, oAHar(o cJIeAyeT
orlrerrrrr, cMetqeu[e Ha re ]Ite 3",3, a rarx{e ror Saxr, rrro trpE Br,rconoM paBpe-
ttlerrl,rlr rraxcrrMaJrbrrafl rrJrorirocrr, ToHa cyqecrBerruo 6o,nr,rue, qeM ltprt HuB-
Horr: 6,4.103 u 4,8.103 CGStr coorBercrBeuuo. Hpoue roro, ysacror( c Harr-
6o.rrrrur,nr,rn I irl rp, paBpernerrurr 2",3 x 3",0 rarreer ropaaAo r{errbrrrr{e paa-
l{ep6r, selr trpld paapeuerrlrld 9",2 x 2",5, lr pactroJro}r{eH oqeub 6nueHo r o6na-
crrz rroJrolr{r4TeJrr,}Ibrx i ,. fTpu rrn Bno}r pa3perrreHrdlr ora HapTI{Ha BHaqlrrelbHo
crJlar{I4Baerc.s, B peayJrr,Tare sero o6nacrs ir> 0 s roxrnofi qacru trflTHa rro-
qrl4 [oJruocrblo r,rcrre3aer, a o6ractr rlara6orrurux I irl aa cqer eroro m]reer
66.rruyro ilporfllr{eHrrocrr,.

5. O6cyrx4eurre peByJrr,TaroB

Paerr,rsze B Belr4strne r{ BHaHe Nre}ilAy BeprTlHaJrr,Hr{M rpaArre}rtov 0H rl 02,
BErsr4crerrHbrr[ r,{B pacupe4e:relrraft H rua AByx ypoBrrflx B rrflTFre, r{ rpaAr{eHTor{

- lH*l 0r - 0IIol 0y, noilyqeHHl,rM r{B r4ar\repeuufi noilepeqHoro rrorrrr, rro-
nrer 6ntrr BCeI{eJIo o6ycnonneuo }rer4aorporr}rocrbro npocrpaucTBerrrroro pa3-
perreHr{fl (paanuunenr 6onee .renr rra rrop.EAon r{e}r{Ay paBperrreHraeu no r.ny6u-
He I4 B ropI4SoIITaJIr,rIol{ Harlpan,nerlraz) nplr lraJrr4lrr4l{ I{eJrnoMa0urta6nux ue-
oArlopol{Hocrefi uor.s. I-Ieyve'r TC upu fiBxrelleHrr.Ex rroJrrr c Becr,r{a orpau,rqeg-
IIbTNI I'eJII4OIIeTIII4IqeCHI4N{ }laSpeilreIIItelI l[OH{eT IIpI4BeCTI4 It IIpOTI{BOpeqUBbIM
peByJrrrTaTaII, qTO B Harrrer{ c,lryqae, B qacTrrocTr4, Br,rpaSl4Jrocb B r(a)rtyqerrcfl
Hapyuenl4r4 ypaBr{errl4fl div H : 0, a ran}r{e B orcyrcrBr4ra coorBercrBr{.rr N{€-
lliAy lranpaBJlel.Itrrflr{I{ ropl{SolrTaJrrrrroro ToHa Id BepTrrr(aJrr,Iroro [oJrfl B trf,Tire.

flpu 6oree BLIcoI{or{ paaperrreHl4ld pactrpeAeJrerrr,r.fi r{ax uaupamenuocrefi
Hll , Ht, rar{ rr rpaAlrenra 0I[rl 0z: -lU*l 0r - 1Url0t1 w ocodeuno DJreHr-
plrqecxoro rona /z rrMeror 6o.rree clrolnlrr,rfi n rorrflocrpyr(rypuufi xapanrep.
O4iiano [epexoA or arreprypnr 9" ,2 >< 2",5 r aleprype 2",3 x 3",0 oxaarrna-
erc.E HeAocraroqlrbrM, sro6r,r BHaqtr{TeJrrrHo rroBJrrrflTr, Ha rpaArreur 0H rl 0z: eto
BeJrI{qI4IIa m o6rqwit xapanrcp paclpe1eJreuras raairenrtfiLrcb rreauaqr4reJrbuo
nprd rroBrrl].uelll4rr paBpellrerafl. B Itaxofi-ro r'repe oro o6r,ncnse.rcs reu o6cTo.s-
TeJrr,crBoNr, qro paSrrep qeJrr,I cleHTporpasa 5r,rn ylreur,ureH JrI{rrrE, no o4uofi
ItoopArrHare (no ocu t1), a ro Bperr.s r{ax B/loJrrr ocrz # paallerxeur{e roqrr{ r{e }re-
IrflJlocb (2",5 --> 3",0) . Buecre c rerr yryrrrxerrr,re pagperrreHr{fl Becbx[a c]rJrbHo
Illr/(ol4SlrellrrJro CTpyltTypy neprl{ItaJrlHr,rx ToItoB, BI;I3BaB cNleHy Br{ana /z B
orIIeJIbHblx r{ecrax rrfITHa, rrenoropoe yBerl{rreHr,re a6co;nrorrrtrx snauenufi 1,u yMeI{bIrIeHWe Ila3r'Iepon o6;ractefi, SarIfrI;Ix ror{aNrra oAHoro Brrana, floerolry
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pactrpeAeJ-reHlrfl rpaArreHToB II oireHTpr4qecHrrx TonoB, HaftAeEHbre SAecb r,I B

[9, 13] rIo l{B}repeHr,rrr,r H c AoBoJrbrro Hraar{r.rM troBepxHocrHbrru paapemeHtrreM,
cJleAyer paccMarprrBarb Jrr4mr, HaK oqeHb rpy6ym rraprr{Hy, r4e cxpnrra TC,
rrrparcqa.fl, no-BlrAraMor{y, nanruefimyrc poJrr,.

Bllecre c reu neo6xoAr{r\{o BaMertrrrr,, qro He l{cnflroqefla rax}fie Eel{Borpotr-
uocrn TC caMoro nona. Saepesofi u Cenepnrrnr [16] 6uro orMeqeHo, qro rro-
neperlHoe rloJre B aHrrasHoft o6,nactra orJrl{qaercfl 6o.urueft rreoAHopoAr{ocrbro,
qeM nlloAorLHoe troJre, 0ro rupaxraeTc.s, HaIrptr{IIeIl, B peSHOI{ IUStreHeHtrtr a3I{-
uyta ,H1 (uoaopor na 180') Ea yqacrxax paaMepor,r B HecnoJrr,Ho cer(yuA Ayrrr,
B ro RpeMf r(aH An.s Il 1 xapaftTepHo ropasAo 6o,[ee trJraBHoe lrBrleHeHr{e tro
noBepxnocrra. f( nnrno4y 06 orcyrcrBurl oqeHr, ronnofi crpynrypbr 111 n He-
Bo3MyrqeHHrrx o6lacr.sx Connqa Ha ocHoBe {oroaleHrprlrqecftux ua6nro4eurzft
lprrlreJr Taxlr(e JhaszHrcroH [19], Hauleguluft, ulo cna6rre rroJr.E trMeror xapax-
repHrrft pasMep - 2" (s orrfirrfie or troJreft fpxocrl4 I4 cnopocrrr, r(oropr,re 06-
Jrar-r,aror TC, uaxo4rasueficfl Ha trpeAeJre paapemeur.r.E 500 nat). Bo.nee cuJrbuoe
rrSDIeIIeEIle IroJIrr c rxy6unofi IIo cpaBEel{I4ro c rr3r{eHeHtreM B ropr[BoHTaJrbr{oM
HaupaBJreHl{rr Mo}rieT 6rrrr upoarJreHl4eM BHaqureilbnoft yuloqeuHocrr{, }ro-
Topafl, Bepo.ETHo, oqeHb xapaxrepHa gnn TC 4era.neft co.nsesuoft troBepxuo-
crrll r{ cBfl3a}Ia c 6oJree 6rrcrpr,rnz uBNreHeHI{flMv dtraarzuecnrx [apaMeTpon (ra-
BoBoe AaBJreHr4e, rrJrorHocrt, cnopocrb HatrpaBJreuHbrx 4nurxenzfi) uo rny6u-
Iie, qeM B KaprIrlrHofi u.rrocHocrv. Orw coo6pameuufl Aaror ocl{oBaHr[e cqr{Tarb
SileKTpuqecfirre TOnu, uafi4eunr,re 3Aecb, a Tal{}Ite aHarorI4sHbIM [IeToAoM u trpu
rolr )fie paapemeuilr{ r [9, 13, 16], n xaroft-r:o uepe coorBercrByroqr{Mrr4eficr-
BIITEJIbEOCTIT.

AsaJrTB a{{exra Seeuana B cne(rpaJrbHrrx Jrr.rFrr{.Ex c paaruqurru nos6yrx-
AeHIreM L4r 20l, a ran,fie rrccJreAoBarrrre JryseBr,rx cxopoc.refi tr jtr-noMtroHeHrbr B
trrrrrax [211 npunoA[r Mgortr{x aBropoB K rrpeAcraBJreHr{rc o AByxnoMtro}{errr-
uofi uo4enz rrflTua, cocrorqeft uB ropflqux r{ xoJroAHr,rx eJreMeHToB c paauofi
rratrpfl)r{eHHocrblo uorg. Eoree roro, sacro na6rtoAaeruoe pacEetrJreHr{e cauoft
3tr-KOMIIOHeHTbI rOBOpfiT O BO3MOlr{HOCTtr CyqecTBoBaHI4fi BrryTptr rrflTeH aJre-
MeHTOB C nOJreI( trpoTI{BOtrOJTOTnHOIO SHaI(a, IIpI{qeM, corJracHo ToqKe 3peHuff
EeHepca z Illpdrepa [5] , o6rrsHo r4aMepf,erroe nore 2000-3000 ac ornoczrcs
H Ter\{Hbttr Me}r{rparryJrr,nuu o6.nacrflM Ter{u, B To BpeMfi Har Cra6oe troJre trpo-
TI{BotroJro?finofi uonapnocrn (oxoro -200 ec) coorBercrByer flpnrlM rpaHyqaM.
Bce oru {axru BMecre c rro.lryqeHur,rMrt BAecB peayJrr,Tarauz y6e4rareJrbr{o ro-
BOpflT O6 ZCXtrOqIaTeJrbrroM Brraqeurlrl trpocrpaHcrBeHr{oro pasperrreurfl trprr
uByqeuuu MaruuTrroro troJrfl rr.fiTerr, orJurqarcqeroc.E rpafiueft EeoArropoA-
HOCTI,IO.

flocnonr,Hy troJlyrleuuoe c rrJroxtrm{ paBperrreur{eM pactrpeAeJrerrr{e H n usr-
ue (uaxpocrpyxrypa uo;ra) ne trpeAcraBJrfler rrcrrrrruyro ronsurypaquro (ruux-
pocrpyr{rypy) uora, onpeAeJrfleMyro TC oJreMer.rraMu (xoropr,re He paapeuaror-
cf IzHcrpyMeHToM tr KOTOpbre o6ta4aror, BoSMoxHo, co6crBeHHbrMtr{ t{arHur-
Hbrl\{r1 MOMeHTaMtrr, yfiopfAoseHr{o opr{errrl{poBarrHhrMr{ n Ilrrue), To noilyqetrI{e
a6cypqnoro peByJlbrara div H f 0 oxaabrBaerc.fl BrroJrlre BoBMolnHr,rM.
34ecr, yMecrrlo npoBecrr/t Her(oropyrc {opruanr,nyrc arraJrortzro c orrr4cantr{eM
troJIfl B r'IitrrleTr,rHax, B IioTopbrx TaKlr{e BBOAI4TCTT trOr{flTze I\,IaRpOtrOJrfl, rr0Jryqae-
Mo ro tryreM ycp eAr.Ierlrdfl Harrpfl rr{euHocreft ucrznHoro rro Jr.s, coBAaB aerroro Mtrn-
pocHonl4qecfl l41rfl4 TOKaMU.

flo-rzgzuoruy, rre c uacrofisuBr{Mr{ noubrrxaMr{ ycraHoBJreHrrrl cpe4rrtrx
xapaxTepucrrrn MarHIlITHoro rroJrfl, a c npouur{rroBeHr4eM g csoficTsa rorrno-
crpyltrypullx aJIeMeHroB cBflBaH ga;rr,nefimrafr uporpecc B lrccJreAoBaurrrl Mar-
HeTUSMa tr.sTeE.

Aurop 6.iraro4apen axa4. A. E.
HbIe 3aMeqaHl4fl.

30 uon6pr 1970 r.

Cenepuolry Ba troJreaHyro Hprdrury r.r qen-
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AnAlIuMurr HAYIT CCCP

I,1 3B E C TI,I fl FtPI,Il'I C H O 1I A CT P O (D II 3 lI tIE CH O rt O B CE PB AT O P I{I4
Ton ILVI, 1972 r.

PACTIPEAEJIEHI,IE PAIIIIOfl PIIOCTI,I
IIA I(PAIO COJIHETIHOTO AI,rC[tA

TIO HAEJI}OIEHI,IflNI sATMEHIItrl 22 CE.flTfEPfl 1968 TOAA
rr 7 MAPTA r97o IOAA

H. .fi. Iluno.naeB, IO. (D. Oporcxuii

flayreuue MareptrarroB EByx aarMeEtrft nofiaBr,IBaer, qro e{{entrnuaa reylrepa]y-p-a
sesoaMirqeurof qeutpamrofrsacrtr gucra Couuqa Ea BoJIEe t0 c.r, onoro 40'103'K'
Paclpelenesre pagzorpHocrtr B6JItr3[ ,nult6a ulteer: MaKcEMyM Ea paCCToflEEt 20.1.0s nn
saA siAtrr{hrilr rpaelr Co.nsqa. 9{([erruruax reMtreparypa-B MafictrMyMe trofpsauutt 7.lIl
1970 r. Aocrtrraia 275.10x "K, a22.Ix 1968 r.- 145'L03 oK. BoaMoEuroii trpEsl'rEoi MeEb-
met crelesr 1rogpsauug lun6oaofr o6nacrr 22.IX,1:.o-auAtrMoMy, 6lIJIo oI(paEEpoBaEEe
qacrtr trBryqeEtrfl KopoEbI cpaBEIIreJlI'Eoft xonogaoft uatepuefi trpory6epauqa, Pagzouagy-
qegue Jror(aJrbEr,rx EcrorrEERbB trpocJrerr(flBaercrr Ao Brrcorl;I tropffAr{a 6C.103 ,i}, EaA nun6ou
c Mar(ctrMytuoM fpnocru Ea Br'rcore 20'103 nn,

THE DISTRIBUTION OF THE RADIOBRIGHTNESS NEAR THE SOLAR LIMB
I'ROM THE OBSERVATIONS OFTHE SOLAR ECLIPSES ON THtr 22nd OF SEPTEM-
BER 1968 AND THE 7th OF MARCH 1970 AT WAVELENGTH OF 10 cm bv N. Ya.
Nikolaeu.Yu.F.Yurous&u.- ILwas[oundfromtl-reobservationsoll,hesolareclipsesonthe
ZZnl, ,t SepLember 1968-and Lhe 7l h ol March 't970 thaL quiet regions-oI the solar disk had
lrigltou.r temperature of 40 .103'K at 10 cm. The brightness distributiot of the.quiet
iun' rt ows a maiimum outside Lhe limb extending to a heighL of 20'103 km. The maximum
["dut.rnp.ratureof 145.[OsKand2T5.l0soKonthe22nclSeptemberl968andontheTth

"t 
l4r."t igZ0 respectively. The presence of the extensive pfominence-in the region--of

iir.C 
"o"tu.t 

aL 2ird, of Stiptembei 1968 was considered to be the possible cause of smaller
ii*t-frfilt."ing. The heigirt extent of local soul'ces at 10 cm are aboul 60'103 km but the
;;€io;;T;;iil"[r bright"ness layer is aL the height of 20.103 km ahove lhe photosphere.

14sne3rno, qrO paorrpeAeJIeIIIle paAI{O.fIpKoCTII IIo AI{CHy COnuqa Ha BOJIHS

l0 cat, *apan'reprayercfl noBbrrxeHr{eNr ar[(lerrunnofi reuueparypbr B6JIrtaI{

Jrr{rr6a. O4nano rm{ercU,rrecfl B Jrrdreparype cBeAeHIdfi o rIoJIo}I{eHI4r{ lllaHcr4l{yj\ta

ffpHocTr{ oTlloCr{TeJrbHo Hpafl AI{CHa II O ero BeJII4qIIIre HetrOJIHbI I4 IrpOTI4BOpe-

qlrBEr. Onpe4e"neunbrft rltlrrepec trpeAcraBJrfler ranlr{e pacupeAe.reHl4e rlo Br,Ico-

Te paAu oflpr(ocrl4 JIoKaJIbHrrrx r,rcroqr{uItoB, }IaxoAflIql._xctr f.6rfin3l{ rlr{[16a.

,(na nayueur{fl arr4x oco6eHuocreft co.nuesrioro paArlo\lBJlyqeHrzg HaMfi pac-

cr\rorpeHbl MarepEaJILI Ha6[IoAeuufi 4eyx sarrIeHldfi Colnqa IIa BoJIHe 10 cat.

Ha6,nrcAenu fi 22.\X t968 r. npoBoAIlJII{cr 6twz Cugerea B orAeJIe paAl{oacrpo'
rrol{rr HprrrtcHoft acrpo{u3trsecfiofi o6cepnaropl{II Ha AByx LIHcrpyMeHrax

oArroBpeMeHHo: Ha r{aJrou paArroTeJIecRoIIe c paBN{epaMI{ sepnaJla 3 X 7 ttz,

"?rrp"t 
o6ectresrtBaJr roqlrocrE, perl{crllaIIIarr rIJrorITocT[ fioror(a oKoJro 1 %'

uta22-u paArroreJrecroile PT-22, rroaBoJ]flBrrrelt 3aNleqarb r{3}'IeIreHIlIe a}rreH-

Hofi reN{ileparypbr c rosuocrblo 0,5o/0.
Hu6rrn"rii l .ttt lg70 r. trpoBoArrrrr4c6 a'1creArrul{oHlrofi rpynuofi Hpnrrl-

cnoft acrposraauuecxofi o6cepnaloplll{ }Ia }ty6e, 6nza lasaHlr. Pa4lrotene-
cHolr c AI4alferpoil{ BepRaJIa 2,2 u 6tttr ocuaqen uapaMeTpuqegItI{NI ycI{JII{TeJIex{;

rrrldplzlra [y1fo;ofi Aopo]I{I{II IIa sanI{cLI cocraBJItIJIa onoJlo 0,7o/s ot trOJlHoro

troTor{4.

L?3



Bo scex ycraHoBr(ax ucrIoJIBBoBaJIcs r{BaarrHynenofi rreroA perrrcrparlrrrr c
Henpepr,rBHbrlir r{oHrpoJreu xoa{snqueHTa ycr{JreHrrfi paAr{olrerpa rr rer{trepary_
pEI onopHoro I{aHaJra' Berus[Ha rrJrorlrocrla frorona B Ae]rE BarilreHlafl s o6ozxcryqaflx onpeAeJlflJracb c roqHocrbro oKoJro 700/6 no retrJroBolry paAr{o[Bryqe-
Huro JIvrru.

_ Cor.nacuo [1], so Bper,rfl sarMerru.E 22.IX lg68 r. Ha Ar,rcne Conuqa e6rwznI xouraxra aI{TtrrBHbIx o6;racreft ne 6rr"rro. O4raxo cJreAyeT Bar\{ertrrrb, qro HaA
lrErr6ou B EroM pafioue ua6rro4anca ,'por.s,rerr,rrfi upory6nprrar{. Tail
He rteEee B cBflBr{ c glc_y.TcTlTeM rpyru rrflreu ra $.uoxnyn paftori I nolrr:aHra
BO BPEMfl sATI{CH]Nfl 22.IX 1968 r. MIrI PACCIIATPIIBAEII HAH YqAOTOIT IICBOsMY-qeirHoro Coruqa.

Sanucu, EolyqeHHrrre Ha MaJror,r paArdoreJrecnolel npeAnapurenr,uo 6r,ura
criralr{eHbr l\,reroAoM cnoJrbB.flqero ycpeAHeHur. vponeub rrJrorr{ocrr{ IIoroI(a
perrrcrp,rlpoBaJrc.tr Halr{Abre 2 cen c nor{otr{bro qu{ponoro reqararoqero BoJrbr_
rr.erpa. tr{nrepnar ycpeAHe}rnfi 6r,rn seflr paauuror-l uu,u,. Honlrs BaIIr{cE [prr_
Be[eHa na {lrr. 1, rge cn.norunoft Iluttmeft-o603HarreH xoA SarMcrrufl, [oryqeH-
nbrii e pe3yabrare ycpeAHer{r{fl.

Sarucr, Ha paAr{oreJrecKorre pr-22 B r{or{eHr I Hosranra ooAep}r{aJra Ba-
rrerrrr,re snyHryaqlrtrr, cB.rrSaHHbre c Ar,IcHpeTHOCTbrO pa60rr,t grrsflc.nzrenbuofi
lralrrrHbr B cl'rcreMe ynpaBJrer{rls reJrecnorroM. Arg r4x rrcr{Jrroqenraq 6r,tr11 cos-
)r:crHj o6pa6orann Barrr,rctrr, no.ryqeHHr,r" nu'Fi-zz;A;;;p;;;rrHo Ha Borrrrax
70 w 3 cu,. flpu oroM rrpr4Hr{r{aJlr{cb Bo Bur{r\{aHr{e ran}rie perr{crporpaMil{br yr-
JroBbrx <lilrr,r60H BeAeHfifl paAr{oreJrecxona. vser,aorrenrofr ruupur{r,r Ar{arpar{-
l\Ibr HanpaBJieHllocrlll nporrBBoAI4Jrcfl c trolroqblo t[oAeJrrrpoBarrurr o6cro,srericrs
sarrreilr{fl ua 3IIBM. Cpanuenue Hpr4Bbrx BarrreHufl, trojryqeHHbrx na pT-22
(rnrpr'rxoBaE t\t*tts na $rr. 1) u ua MaJrorr paAr4orerrecnorre, roRaabrRaer Ao-BoJrr,Ho 6nr.raHoe coorBercrBr4e r{e?fiAy Hrrrrr{.-.{rr donr,mefi ynepennocrn npa
BLlqr{cJre}Iuln.paAI{OflpItocrl4 rrpl4Hr4Marracb cpeAHflE BeJrrlq[]ra r{31\.re}rer{r4tr rro-
ToKa rro na6nro4eurafln{ Ha AByx r.{r{crpyMeHrax.

/0-22 hn/Az.zq

/20

/0n ur

(Dlrr. 1. Vqacrox 3arrficrr BarMe_
strs 22.IX L968 r. Ha Borrue
10 e.]r. Rxrroqaroulr,rii I rtonrar(r.
Pacnpe4e.neruc pa[fioflpKocrrr
Ea r{paro Ar{cxa B paiioue I xon-

TAI{TA

9 ilaxal I& 93i 
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/0Jtu
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Paauep paAr,roArdcna 6un Hafigeu rra cpaBHeHrI.s r{o}reHroB Bperlleulr rotIItIl
neperra6a (I papuoHouraHr) na Hpunofi BarNrerrrrfl u orrl4qecnoro Hollranra.
B pafione I nonrartra paAI.IopaAI{yc or{aaaJrcfl paBrIbIr\I ({,03 + 0,005) ,?6.
.flpxocrHar rel[eparypa ?o, ycpe4lleHHafl rlo l{exoropoft nloq,a4He LA, ea-
xpr,Inaroq,eficfl Ar{cnol\r JIyurr B Teqe}Ilre I{HTepBaJIa Bpe}IeIIu Al, lto;rxer 6r,lrl
naii4ena uo {opuyne

,1. A,Sl,:,1rR-rl,.eo^--l 
'

rle A^S - I4BrrelreHr{e nJlor}rocrr4 rroToHa 3a I4HTepBa,rl Lt, }u - AJTLIHa BoJII{br,.

k : 1,38.10-2s 7rclepa), e)6: 6,8'10-b crnep - rerecuuft yrorr BrrAI4I\Ioro

Arrcra Coruqa, .4 - uroqaAb Arrc1a B rIIlor{sBoJrBHbIx gAI'IHI4IIaX u3MepeHltfl,
LA - nJrorqaAr, paccl,larpl{Baerrofi nJlou,aAxrr B Aorlflx lrJlotqaArr Arrcna.

O4IlaHo s aroan cnyuae 6o;ree apHlte ,nuu6onr,re o6racru 6,4i (Szr. 2) n-lro-

c.frr cyqecrreuur,rft Br(JIaA B CpeAIITOIo no nJrotqaAHe A-4A rer{ileparyqY I',ntt.

Eolee TOqHOe paCnpeAeJIeHI{e paAIIoflpItoCTI4 BAOJIE, paAl{yca }Io[iHo_IIoJIy-
qllrb, paa6unaa riJrou,aAl{y LA7, c uenectrroft cpeqlrefi rerlneparypoft Ts6 rlu

ifr
dflz

--tli
tfln

rDlrr. 2. tr{ntroctpaqllc H rrero-
Ar{r{e pacqera pacflpeAeJIeEr{E
paAUOAPfiOCTII BAOJIL C0JIITeqIIOIO

paAr{yca

pflA ysacrflon 6.4i. Torga, tlcxo!\fl tr13 rro1tlrwfl. cpe4Hefi e{$eHrunuofi reune-
patypu uB;ryIlalolqefi o6,nacrra [2] uyterr.sarIeHbI I[HrelpupoBaIIIl-tr IIo rerlec-
HOl,Iy yrJly CyI{NII4potsaHIaeII 1rO yqaCTKaNI 6,4i, BEIpa}flelll{e AJIfl flpI{ocrHofi Te}i-
uepaTypbl I{eHrpaJIlHOfi sacru 6,4 7. pacc.naTp}IBael{oft UIOqaAI{Ia A-4 7, uOlnno'

SarrrrcaTb B BLIAe

a,. 
=1 

o.
r^n__ 7,,* _ 4r,,*,

rfle f,)1,, Oi, Q, - TeJIecI{bIe yrJlr,r, rroA Itoropr,rr{tr4 Br{[Ha trJloqaAr(a LA4, or-
genruirfi yqacror 6Ai n IIeHrpaJIE,Irafl qacrb nJrorqaAl{rr 6/r cocrBercrBeHHo'

flo,ryueuuoe IIo }rarepr,raJraM 3arl\retrun 22.IX 1968 r. pacilpeAeJleltre pa:

Ar{Ofpr(OCTI{ B HanpaBJISHLII4 CoIIHeqHoIo paAI,IyCa Ha I{palo-AI4SI(a s6Iuau I
HoHTaKTa flonaBarro ua $ur. 1. tr4esecruafl trB onrr{qecnl{x oOcro.ErerbcrB Ba-

TMelrldf cr(opocrb [Br{?rieHr{fl Jlyurr orHocr,ITeJr},IIo CoJIHqa troBBoJI.rIer SaMe}Itrrrr'

Ocrr BpeMeHra una.noft paccTo.sHl{fl. 3naqeuue flpI(OCTHofi TeMtrepaTypbl BbI-
qtrcJrrrJrocb 4ta o4rauaxoBblx yqacrxou (6,4,, na (1ur. 3) n qetrtpe IIJI_o_qaAoIt

A/ p, Ka)r{[ylo I{B Koropllx BaI{pbIBarI AucK JIyIrbI B reqeHl4e 7 u,urt,. |Iu PLa-

"oroip"rrro Sur. t crreAyer, qro l\{a*ctrilIyN{ paAr{oflpltocrr{ T": (145 + 20)'
.1036K pacloraraerc.rr Ba Br{Arrr\rbrM r(paeM AI{cHa Cotnqa Ha paccro.flrlldrd oRo*

to 20.103 nu or $oroc$eprr. flpHocrt 6rrcrpo yr{eHr,[Iaercfl B HatrpaBJIeHI4I[

or JrIIM6a * qarrpy AIIcI{a I{ }Ia paccronnuu 0,9-R6 or rr,eHTpa npu61r1z]Haero,I

K BHaqeHIIIo 40.103 
oK. flo-nragl4Mor'Iy, 3ro Beflusl'Ina eft{exruBllofi re}Itrepa-

Typr,r (cnoHofiHoro) co;ruqa (B-xounoneHra paArrozsflyqeHflfl co;rHqa). [;ra
cpaBHeHr{fl 6rua onpeAeJre}ra os$-eKrranuafl TeNrfrepaTypa HeBoBMyqelrHoro
yqaCTr(a, OTI{eseHHoIo IIITpIIxoBI{oI{ Ha $ur. 3, Ko-Topafl oI{aBaJIagb panuOfi
(eZ + 4).108 oK. E;nnexoe coorBercrBtre .flpltocrrrofi rer,Ineparypbr IIeHrpaJIb-



trofi sacTz Allcr(a I4I Toro npeAeJra, H noroiloMy crpeurrrcfl BeJrr4ql{r{a paAr,rorrll*
I{OCTII trpl4 yAaJIeIII4I{ OT I(paE K rler{Tpy, CBr4AeTeJrrrCTByeT B nOJrr,Sy CnpaBeAJrr{-
Bocrld npoBeAeHHrdx Bbrrrre Bbrtrr4crei.rrafi r4 AaeT ocHoBau[e yrBepir{Aal.b, rrro
paAr.rorpnocrb HeBoaMyrr{errrrrrx yqacrnoB Cotuqa 22.IX 1968 r. cocraBJrflJra
(37 + 4).103 'K.

Bo npeua ua6,nro4eHnft qpyroro BarN{errr4r, 7.II 1970 r., corrlacrro [3],
aHrI4BHbrx o6nacreft n pafione IV noHtax:ra ne 6r,r.rro. lIe o6napyrxr,rBaercfl rro-
HaJIbIrLrx paAr{o[croqrr[KoB s orofi o6.nacrr [r{cna rr rra oArror\,repHbrx J]aArro-
I{aprax Coruqa }ra BoJrrrax 6 n 10,7 cat,[3, /tT.Iloaronry pafiorr IV nonranra pac-
cMarpr4Baercfl rralrrr HaK yqacron HeBoarryrqennoro Cornqa. I-Ia Silr. 4 npe4-
craBJlelra sacrb Ba[]4cu o6rqero rrorona, coorBercrByroula-rr rrox{eHTy IV Hon-
TaflTa. Illtpuxonofi rruuuefr. o6oguaqeuo pacrrernoe r4alreHerrr4e rro?ona paAr4o-
rraJryqerrr{r trprr orr{pbrrr4r{ paBr{oMellrro rrllxoro llr4cr(a c Te:60.103"K z
R : Ilo. flpeTlnapzteJrlua.rr o6pa6orHa NrareprraJra Banrroqaracr, B Bbrrrrrra-
Hrtrt IrB 3arrr4crd o6qero rroror{a cryuafinr,rx $lyrtryaqufi Morqr.rocrr,r onoprroro
lryn{oBolo leHepaTopa, Sapell4cTpr4poBalrrrlJx rra Salll4cl{ HonTpoJrrrHolo r{a-
HAJIA.

Ilpone4euru,tfi no onzcarrrroii sr,rrtle r{eroAr.rrre aEraJrrra Barrrrou fionaBa.rr, qro
pa4zorrau6 Comrqa rr1rruzu. rorrxtr{ IV norrraHra 7.III 1970 r. HaxoAr{Jrcfl rra
paccro.trHrrlr onorro (20 -l- 5).tgs h.Lt1 Ttrrt4 (0,03 -l- 0,005) 1?6 or. {oroc$epn.
Pacnpeqererllae pa4uo,Epr(ocrrr AJrrr Droro cryqa.fl [peAcraBJreno n nranrneit sa-
crra dr,rr. 4. BeptraxaJrLHrrIe orpeBHI4 na rpa$rane coorBercrByror BeJrr{rrr4rre tro-
rpelrlHocTt{, sr,rgnaHHofi rleonpeAeJrerrrrooTLro alnponcr4Mar{r4rr Banrrcl4 B ilpe-
AerIax rrlrpr{Hbr urvnrosoft Aopox{nrr. }tax ra Bo Bpe}rfl Barx,reur{a 22.IX {968 r.,
MaHcI4Myr{ paAr{ospltocrrd HaxoAlrrc.s Ba rrpaeM BlrAr,ruoro Ar4rcr{a. 3(tSenrllniraa
TeMtreparypa n o6nacrrr rrarcr.rx{yr{a paBna (275 + 90).tgsoK, uro BalrerHo
BIiIrre, seM 6r,rro 22.IX 1968 r. Tervrneparyl)a rreBoBrrylleunofi qerrrpa;nruoft
qacrl4 AIrcHa Cornqa, ycpeAHerrr{afl rro rroJrocHe, ort{erreHuoii: urpuxosxoft ua
(rrzr. 5, roJyqrrJracrr panrrofi (40 +4).tgzoK, r.e. B rrpeAenax ilorlleruHo-
crefi oua oxaaaJracb raHofi )rre, Han r[ B [eHb Banrc]tnfl 22.li,X 1968 r.

Itpoue pacilIreAeJrelrl{fl paAI4oflpnocrr{ rro Arrcny rreDoBNr.yu{eHnoro Corrrrqa,
uOIyqeHHLle HaIII4 NIaTepI4aJIIJ IIOBBOJLSIOT LICCJIeAOBaTb paAI4OId3JIyqeHI4e JIO-
KaJrblrblx I{crosuultoB, pacrroJroxerlubrx n6tuztt .nuu6a. Bo opeun Barxrerrtrr.rl
22.IX 1968 r. y Bocroclloro rrau6a n pafiorre IV xonran.ra HaxoArarroob lreo-
noJlrrno rpynr rrrreH, o6oaua.rerrrrr,rx J\& 387, 388, 389 n 390 n [1] (r[ur. 6).
Ipynna .l,Ii 387 B npoel{IIl4r4 rra Ar{cH Colrlla 6r,rna rra paccro.trrrr{r,r npilr.wzu-
reJIr,Ho 30'103 h.ht, or,rrarr6a. lpyunu J\& 3BB, 389 r,r 390 pacrrorrararrrrcb r{a
nenrz4rzuofi uonyc$epe r:ra paccro.trHr{rr or{oJro (5 +- 10) .703 n,u, or ll,nr6a. flno-
qaAn rpyur rra crreAyrouqrafi Aerrb cocrantam.t \35,26,77 u 53 urn"n"nuoflIrrrrx
4onefi roryc{epu coorBercrBe}rrro.

,(ra nrr4erelllafl noBrJrrrer.rrroro paAriorl3Jryrrerrrrfl, cBflBarrrroro o yr{a3arr..
rIr,IMrz rpyilrraNlr,I, rICrroJIbSoBaJracb SaIII4Icb Sart{elll,rfl, rIoJIyqeHHaF. ua 22-n
paAl4oreJrecr(ole, TaH nan 6orr,ruaa o$cfentraB]rafl nrroqaAr, aHre]rrrrt PT-22
o6ecuesunara rysuee coorlloIuelrlde cr.mlraJra r{ ury}ralr no cpaBHer.rlaro c },ra-
JIT,IM paArlIoTeJlecHorIor{. tIro6r'r yqecrb noflpqaHr4e n6"nraan .nru6a, o6yc.nouten-
Hoe rrt3ryqeltr4elr lreBoS]uyqeHl{oro Co.[uqa, yqacrnl{ Banr{cu s6nrasu ro.reK I
tr IV nonraxros 6rrrl,r coBMetqeHLr rar{tr{r,r o6paaorr, .rro6r,r Nfol{e]rrLr orrrr{qe-
cnr{x ItouTanroB coBrraAarlr. flprapatr{errlae rrJrorrrocrl4 rroror{a aa 1 ",uail, npe4-
cTaBJl.srcqee pacnpeAeJJelirde paAr4o.[pr{ocrr4 rro [crorrr{r4ny, Ha\ofltrrirocb IIo
p.aarlocrrr I\{e}I{Ay crraxennofi Barrtr{cE,ro I Horrtanta (cn;rournar Jfiittultr na Sur.
7) ra ycpe4uerurofi Banrdcrrro IV xonranra (rurpraxona.s Ha rfur.7) . flpu a.rou
AotrycKaJrocb, rrro rroflpqalirre H r{paro Ar4cfia n6,uraau I ra I V HorrraHToB
oAI4HanoBo. flonyueuiroe pacilpe/{eJrerrue palrroapKocrr4 rra/I rpyilnal\rr{ [flTeH
J\& 387, 3BB, 3Bg u 390 n orrrocrdrerrbrrblx eAr4nrarlax ueo6pair{eHo }ra Swr.7 vr
rla Bapr4coBne rpy[il na {ur. 6.

lIa etux Aar{Ilbrx cJleAyer, qro pacnpcAeJrerrrre palll4ofrllHocrl,rrntcer rlraxcr4-
MyM, r{oropr,rft pacnonoxierr Ha Bbrcore nopaAna 20.103 knL or r\parr Br4Ar4N{oro
AI,Icfia, Bepxnnn rpaHrrqa paArdorrcrol{rrr4r{a Aocrrzraer Br,rcorrJ 60.103 kjt :r.a1-
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rutll6orl. flornuft rloroH or r4c?oqnl{r(a, orrpeAe,rrennr,rfi rro aar]tr{cl{ r{a r{aJroM
paAuoreJrecRotre, cocranut 4t.70-22 sml u,2.ary. flp(ocrlraf rerrtreparypa Halrr{
He or{eHr4BaJracb 143-3a orcyrcrB}rfl rosHbrx cuegenufi o uroqaAr{ uelyuarorlefi
o6racrra (narecreH ee paar{ep roJrbno B oArror{ uaupantenlru).

Bo npertn BarMelll{fl 7 .III 1970 r. rla rJarraAnou rrrr6e Coruqa Haxo[r,rJrr{cb
rpynnbl rrrrrerr N 95, 701 u 112 131. IIp, npoxolr{Aer{rrrl rro Arrcny Connqa
rpyrnbr Ni 95 u 107 ynpouaJrrdcb. 7.III rpynna J\j! 101 cocroflrra roJrbr(o
I{B oArroro rrflrHa c rJrorqaArro 64 nr. g. rr., a rpyrrrra Ni: g5 

- rrl AByx rrflreu
o6qeft rrJroqaAr,ro 20 nr.4. n. rpynua N 112 nor{Brrrracb B AeHr, Bara{errr{r r{
cocrofl"[a r4B T]lex rrflTer{ c o6qeft nJrorrtraAbro 23 nr. R. rr.? rraA Horopr,rrrr4 pac-
troJlararlcfl upory6epaueq. Scxraa orruqecriu Btrrfir{NrTilx o6paaonanzft s6iuzu
rorIRrI I Holltaxra 7.III 1970 r. rpIrBeAeH na (iur. B. flonoirieur.rflrrrrrerr rrarre-
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CeHbr no AaHI.I6II\I [3] c yseroM BpatqeHl4fi Co;ruqa. Illrpraxonr,re ltmuvlvt Ha 3c-

xuae,nrau6onoit o6.nacr]4 o6oa]ra.raror noc,TIeAoBareJrr'HbIe troJro?rteHl4fl Kpafi

Jrynlroro AI4cKa c r{HrepBaJrovts T ttttn." 
PeaHoe yr{errbrrreulre rrJrorrrocrr{ rrorona (I pag^raololrtaxr:) coBrIaJIo c Haqa-

Jrorr Bar(pllrua npoty6epaHqa IIaA lpyrroft Nh 112. BHna[ n o6q,ufi rorox pa-

Auou3JryrreHl4fl Hit ItoJIHe l0 cn, Ot I4srtyqellufl upory6epaul{a }IOEtI.IO oI{eHI{Tr'

uo rfoprry.rie
2hT -

S : _Ir_ ar,

yqr4rbrBa.fl, rITo ripr4 sJleltrpolrHoft terrnepatype Tu : I ,4'104 
0K, xonqeurpa-

irrii r".nrporron 
-A'" : 10i0 c.u,-s lr pornn"pu* ro ryqy. lPeurar I : l}s c'+t' l5l

ipory6.purreq rrr{eer orrrdrrec*yro roJru,y AJrfl BoJrrrbr l0 c"u, r)1. Ec',m co-

"ruarro {ur. B paerrepr,r npoty6epaHIIa B IIJIocnocrl4 AIlcHa Colnqa npl{Hflrb paB-

urrnrn 50 X 50.103 n,u,, ro BaRpr,rrl4e npory6epauqa Jlynofi AorrE{}Io Aarb r{3-

I{e}rerrr{e rloTolta lfellbllle, qer'I Ha BeJrutluHy 0'03'10-22 oml ttz'atJ. Taxoe-aua-
cerrr4e rroTol{a I{axoAuTc-fl 3a IIpeAeJIaNII{ TOqIIOcTI4 peIIICTpaI{ILI HAilII4X HaOJIIO-

u"iirt Cu*ron o6paaou, I{o}r{Ho, rro-BnArrNror{y, rroJrararb, qro co6crBeHHoe

iroyr.rnrn ,rpory6"prrrla npene6pelrir4Nro rraJro rro cpaBlreur4ro c a${eHrorr
rorp.rurro n6tt stt jrurl6a. Beqecrno npory6epauqa, BepoflTHo, 3r(paHl4poBa-

JrO SaCT6 IdBJIyqeIII4fI 6o,nee rOprqux CltOeB rtopOH6I. flplruUrraA BO BHIIMaHIIS

paBNrepbr upOty6epanqa, BeJII{qI{IIy 14 noJIoiHe}II{e JII{M6OBSI9 nofptla}Ilzfl He-

r.py4*ro y6egurrcn, u.ro a{{enr arrparrr4poBaHlIfl B ororl _Cflyqae cocraBJlfler

nrair"" 70o7o or pa^r{o.trp(ocrr{ Jro*a,rr'Iroro r{croqHl.Ha. Ha ocHoBaHI4Id arl{x
or{eHor( urr upene6pe1.aJII,{ BJII{flI{I{SLI [poTy6ep.anqa Ha pa6[peAeJIeII[e paA1Io-

frpnocrr4 r-ra,t1 rpyrrial{r{ rrflreH Ni 95, 101 u 112.
' I,Ia6rrro.rHoe ,ervrerr{e, cBflBanrroe c anTrrBnr,tltu o6,nacrftIld' Br,IAeJIqJIocb

,uorn, rxe cnoCo6o*r,' nun n upra o6pa6orxe NIarepIzaJIoB sarilIeIImg'22'IX 1968 r'
fpad1u1 paBIIOCTI4 illlaqeu1,rft IIOTOHa 3a I(aE{AyIO r{I{I{yTy IIOI{aBaH Ha ACHI{Be

u*'rrirrnt o6lacr.lr (rfrar. 8) . IIIrpuxonnofi o6oanaqeHa Beruql4Ha rlorpeIIrHocreft
peSyJrr,rara. flpupaq,elrrte, rrofBtrrBrrreecfl rra rirad)I{Ke I{3-3a OTKJIOIISIIU.fl rla

BanI{CI,I I{eBOB1\{yqeHItOIO COJIIIIIa LI, [O-BI'{AI4[IO\'Iy, He CBfl3aIIHOe C 3aI{pLITtreIl

r4croarlrrrr{a rraA rrrrr}ralrll, ycJToBHo ldBo6pairieHo Iru}fie IryJIeB ofr' rrTTtwv. IIIna;ra

Britcorbl Ha4 Soloc(tepofi uaueceuaHaIIp9AgJIiI{eFIIIII paAllyca Co;ruqa, rpoxo-

Atrqero qepea nflrrlo rPYrrr,I J\f! 101.
O6cro.[TeJrscrBa Bart,rer.rr4fl ]re rro3BoJlflIor oA]ioSHaqHo JIoHaJTI{SoBarb r{c-

ToqIII4It[I, cBf Bal{rrbre c Ka}IUOfi r'pynuoft B oTAeJIL,HoCru. ]\4onino JII{IIIr yTBep-

)HAarr,, trro cyr,rr{apnoe ua6r,rror*roa pugror4Bryrrerrrre HaA rpynfi^aMT^N 95,

10i ,'112 7.ifi ttjzO r. .rpocrrer*n"iercfl Ao BLI'.TLI trop'aAga 60'108 nn c
t\,raHcI4NIyI[oIvI flpItooTI{ rla BbIcoTe or(oJlo 20'103 wt'HaA nrarr6ort' Cr:euerlr' npy-
rOnOft IIOJIflpIIBaIl?I11 paAI{OI{SJIyiIeHIaE 3TO]lO I{CTOqIIIiIHa, IIO-BLAI{MON{y' He

npeBbllxaeT 100/6, 'ran HaK trpl{ e1.o 3aI{pbIrIzI{ CytrIeCrBe}IFIoro IdBNIeHeHIIfl ypoB-

IIflHaSaIII4cI{tIoJIapI,IsaIII4oII}IoIoHaHaJIaIIe[poI4SoIIIJIo.
Tarrarr o6paaolr, cpaBHr{Bafl pesyJrr,rarbr o6pa6orxu rraTepIIaJIOB AByX

BarN{eHI{ft, Uui uprxo4l{I\I H saItJIIoqeIItr{Io, sTO sSOeHTI4BIIafl TeN{nepaTypa He-

BoBrIyq,eIIHOft qeiltpa"nbllofi qacTl[ AIagRa Connqa ilIaJIo NIeIIfeTCfl Co Bpel\[eIIeM

u cocraBflfler (37 -:- 40).103 'K. Pa4raoraanyue]rrre JroI{aJIrHr'rx ucror{HtrrKoB'

"rOr.g;r; ixc's Z2.IX t gOS 
". 

v 7 .Ifi 1970 r. s6ruzu ;Irrrr6a, n o6or,x cry-
rraflx trpocJrelnr4Bae.r'cfl Ao Bbrcorlrt rropfAna 60'103 r,u' NlaficrauyNr paArroflpr(o-

cru Haxo4ldrcfl Ha IlaccroflHl{u oItoJIo 20'L03 IiJt, H?! runr6ort. Paan'reprr I'IcrorI-

rrr4r{oB BAoJrb paArlyca Ar{cHa cocraBJrflJrr{ Z',0 v l'6 cooTBeTCrBeHI{o.

Paclpegenelll{e paAl{oflpl(ocr}I IIo AI{cHy I'IeBoBrIyq,e}IHoIo CoJIHqa s6JIr-

ar.r rrrr6i 7.III lg70 r. *upa*reprroBarrocb N{a*crrMyMon a{SentunHoft rer{-

rreparypFr T^ :275. 103 
ollua paccroflHr{rlr 20.103 n,yt, oT BrnAuMorO Kpafl co"rr-

"ar"o""i 4r"*u. Ecnu re*neparypa HopoHr,r tropflAna 106 oK, a MexaHr{3lvI I43-

gyqeHufl paArroBoJIH regloBofi [6], rO o11rullegrtafl roJIU,a HopoI{bI BAolrt' .lryqa

epeuua 4orxrra 6r,rrr, onoro 0,3, Ftax rlsBegrlro, B srorf crryrlae flprtocrr{afl TeM-

neparypa npotropur4oHaJrbHa nyru Jryqa B rdsryqaroq,eft cpe4e. Bo npertn aa-
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'rrregr4.rr 22.TX 1968 r. Bcro uccJreAyeMyro o6racm s6nueu I ronraHra rrepenpbr-
BaJr rrporfllneunr,rfi upory6epaueq ({zr. 3). Ilpune4eHHr,re or{eHnrd rroHasr,rBaror,
vro upory6epaHerl Herpospaqerr AJrfl paAraonorn gnuuoft 70 cn. Ero xono4uaR
Mareprrfl AoJrlr{Ha SHpaHI4pOBarb I4SryqeHr4e Jremaqux 3a HIIM rop.sq}Ix ciloeB
HOPOHI,T, T. E. IIYTb IYIIA B fiOPOHE AOJI}I{EH COHPATDTTbCN IPM6IWAI{TEJIbHO
BABoe { B ABa pa3a AoJI}IiIra yMeHLIUT{Tbcfl .Epriocr}rar rerrtreparypa flBrysarc-
qeil o6.nactlr.

,(eficrnurerrrr{o, Berrr4qr4,a nospqaHrrfl rra Hparo Aracxa 22.rx {g6g r. oxa-
BaJIac6 rpu6trweure.nbrro BABoe Mer{Errre (145.108 oI(), veu na rofi me reJrr4o-
lxlrpore Bo BpeL{fl 3arrreHr,rfl 7.III 1970 r. (275.103 oK). paelrepbr paArzoAr{c-
I{a B npeAeJrax rorlFlocru raauepeunft s o6oux cJryqaflx ona3aJrr{cb oqhHa1oBr,r-
lrlr. Ecnra 6r,r pae.rrlrulre n aS{exrueHofi rel{ueparype troflprraHr,rfl 6ruo cssea-
Ho c paauofi crpyxrypofi Hr{}r{r{rzx cJroeB KopoHrr, ro rpy4uo 6r,r,no 6r,r orxra4arr,
paBerrcrBo paAr4oAr{arvrerpon. Taxnlr o6pasou, 0Hparrr{pyrcrqee 4eficrnr{e rrpo-
ry6epanqa, [o-B]4Arrn{orry, t\{o}r{er cJry}Hr{Tr, ogrloft rua nprrrng, o6orarrrrqr*
[a6.nro4anrueecfl J]_a3rrr4qr4e B Berr4rrr4r.re .flpnocrHbrx reMfieparyp r{a (par0 Arr-cna. c.rregyer oco6o IIoAqepHHyrr,, qro uoryqer,rHoe r.raNrr.{ BHaqeHVe rerftrepa-
TypLI B MaHcI4Myr'Ie [oflpc-aHr,Ifl xopolxo corracyerca c pe3yJrbTararrv Bbrqr{-
cJrelllrt, BbrrroJrr.reHHrrx s [7], Ho IIosrII B Tprd pa3a Br{rrre, qe[r Aaror rrpr{BeAerr-
Hr,re_s [B] pacqerrr rro arofleJrr.r nopoHr,r Baylr6axa 

- Arneua.
B eaH;rroqeurae aBropbr csrrraror rrpl4flTH'u\r AoJuolr no6;raro4apurr,

H' I{. Eproruena ea no.uearrrre aarreqa,r4fl, Bbrc^a,aHHr,re [pr{ ooayr,at"rri pu-
6orrt, a rar{x{e C. IJ. I{ygporo Ba rrol{orqr, n ocitopu"neum prryonou.
'25 noa6pt 1970 r.

Jllrreparypa
1. Bro,nt. <CorseqHLre Aar{Hr,reD, 1968, }& g.
2. A. L. Ityarunn, A. E. caJrorror{oBrru. pa4uoacrpoHoMrrqecfiEe MeroAbr

^ nauepenlrt fiaparferpoB aurerru. M., <Con. paqlro>, 1g64.3. Eronl. <Co;rneqrr,re AaHET,re>, 1g70, N 3.
4. Solar Geophysical Da[a, 1970, N 308. pt l.
5. A. 6. C e s e p n n ft. -LIao. Hpr,rnrcnoi,i'acrpoifrr. o6c., lg14.l2. 33.6. 14. c. lll H rr o B c H rr ir. orralr*a corseqnofr ioporr,r. <Dlr:rlrair#a- 1g62.
\. ?. E. A y 6 o p. I4an. ttpr,rucuofr acrpo{na. o6c., 1972, 45.18. S. F. S m e r d. Austral. -J. 
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AFiAAEMpT HAYH CCCP

}I 3 B E C T II fl I{ PbI ]VI C H O TI A C T P O @ I{ 3 iI qE C H O II O B C E PB A T O P II I,I
Tou XLYI, 1972 r.

HEITOTOPbIE X.A.P.A.[TTEPIICTIIHI,I JIOILA.JI[,HbIX I{CTOTIHIII(OB
rlo HAEJIIOIEHr{flM sATMEHI{fl COJIHIIA

7 MAPTA 1970 rOlA HA nvEE

IO. (D. Ioporcxuii, JI. tr4. Ioponcxar

Analrg nareplraJra ua6nrogerufi, fioryrreEur,rx Bo BpeME Barilrenr.Ig 7 .1lI 1.970 r., trona3aJr,
rrro Ea sonue t0 0,1, Bcelr rpylrraM rrflTeg coorBercrBoBaJrrr I{croqEr{r(rr,S-xo}rnoreutsi. Ha4
yEr{troJrfipEbrM flflTuoM MaKcrrMyM paAuouafiyqer{trx pacrloJrarancq 6ea Barlernoro cMerrIeELIr{
orHocrrTeJILEo paArryca, trpoxo4sqero sepes qenrp nstsa. B cJIolnHblx rpyflnax nau6oree
flpftafl qacTb trcToqlluxa obrJla cMelqetra oT roJloBEoro trETEa B cTOpOHy Ooree MeJTTilIX IBo-
cToBblx trETeE, trMeBmr.rx 3Ear( MaIEIITEOTO trOJIfi, trpOTtrBOUOrOXsr,rii IrOirrO TOJTOBEOIO rrflTrra.

Ha sofise'1,37 n 6r;tn Br,r-sBJrerrbr ABa rrcrorrrtrna myuoooii 6ypr. O6nactrl r{BJryrreurrfl
Bcrrnecr(oB r o6racru troBblmeEEoro rraJryqenrra (foga-rro troJrotteunro Ea [rrcfie Connqa ne
coBtraAaJIII, Ho paCIIoJIaraJIIIct, B IIetroCpeAcrBeHIIolI OJII'I30oTE Apyr R Apyty.

SOME CHANACTERISTICS OF THE LOCAL RADIO SOURCES FROM THE
OBSERVATIONS OF THE SOLAR ECLIPSE ON THE 7th OF MARCH T97O IN CUBA
by Yu. F, Yurousky, L. L Ywnuskaya.-The analysis of the observationaldaLa received
during solar eclipse on the 7Lh of March 1970 has shown that the sources of ,S-comporent
at the-wavelengLit 10 cm correspond to all sunspots. Thernaximum radio emission above
unipolar sunspot do not show apparenf displacement relatively ihe radiu.s passingihrorlgh
the-centre oflhissunspot, Incomplex groups the brightest part of radio source is dis-
placed from the preceding sunspot io follbwing smaller ones which is of the opposite pola-
rity.- 

Trvo sources of noise storm were f ound at wavelength 1,37 m. The noise bursts regiorts.
didn'I coincide ou the disk of sun with the regions of contitiuum bui are located just be-
side them.

Ha6;rro4enue BarMeHlr.fl 7.III 1970 r. npoBoAI{JIocb cneqranbHoft aItcre-
Ar{rIr4efr coBercKr{x paAr{oacrpoHoMoB na E(y6e. OcnosHofi saAaqeft sHcneAI4-
qr.rlr 6r,IJlo I4SrIeperrl4e rrJro'ruocrl,I noTol{a I4 CTerIeIrU HpyrOOOft noJrflpTlBal{rlr{ B

roAe aarrrennn. Ipynna Hprrr,rcHofi acrpofraauqecHofi o6cepnatoprrrr pacilo-
JraraJra AByr[f paAr.roreJrecKorrarrr4 Ha BoJrHbr l0 cat u 1,37 "u,.

O6cronrerr,crBa BarlleHr.tfl B nyu(re Ha6rroAerir,rfi (r. faaana) 6r,tnr.r c"'ie-

Ayroqurrrr: I xouraHr - e 16h45m57stJT, IV xorrraHr - B 19h29m06'. ['ia-
r{crlr\raJrbHafl $aaa BaTr{eH}Lfl 0,85 HacryrlaJra B6flI4lil,r I\IeCTI{OIO nOJIAITfl B

18h08m37", B aror llolleHr BLICora Cornqa HaA ropl{Bolrrorl 6bula 67".
Ha6.nro4enrtr Ha BoJrlIe l0 cat [poBoArdJII{cb c rlorloq,blo a[ilaparypbl'

IrlleBnrefi cJreAyroql{e rexHr{qecxr{e uapaMeTpbl: eKBrrBaJreHrHafl TerluepaTypa
co6crBeHubrx illylroB paArrorrerpa c trapaNreTpr4ErecfiI4lr ycldJrl4reJreilI Ha BxoAe
Tw,:600"K, rloJroca trpolycxaHl{ff Ll : B Met1, rocroflHHafl BpeN{eHr{ rlplr
Ha6rroAerr[.flx Ha Bcex HaHaJrax t : 7 cek, cpep.]i'e(BaAparurll{a.fi rlyBcrBrrrefib-
uocrr, Alo : 0,35'K. ,[;rn ycrpaHerllr.s uepei\IeHHbIx BerpoBr,rx Harpyson?
cHlrxarorqrrx rorrlrocrb conpoBoiriAer{}Ifl, Bce o6opygonaru,Ie paAr{oreJleclioila
BMecre c BepHaJIonI Ar4arlerpori 2,2 n 6r,ttro paBMenIeIIo Brryrpl4 paAuoflpo:]patl*
Hofi [aflarHlI rr3 rroirl4rarlrJreHoBofi r]JIeHI{r{. B teqenue tsarrleul{fl IrenpepllB}Io'
perracrprrpoBaJracb cylrl{ap}rafl rrJroruocrr, rrorona (norapraaonalrHafl r{ Ireflo-
Jr.f,plaaoBalrlra.E cocTaBJrnrcque), paBHocTb rt rrTelICr{BHocTefi npaBo- I{ JieBo-
noJrspr{BoBauHoro r4ailytreHrafl rr nporaBBeAenue noa${I4ql4e}ITa ycr{JreHidr pa-'

fl.
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Al4or\{erpa Ha rer\rneparypy ollopHofo HaHaJra K.Tr.*. flpuueua;rcfl KBasr{Hy.
JreBoi,i rreroA perrrcrpar{ur4 c pacr.s}neHr4eilf IIIr{aJrbr B ABa paBa. Illlrpuua rxyMo-
nofi gopoxrxr{ rla Barlucrt rrHTe}IcraBHocrl{ oflpeAeJrfl.rracb B ocrroBnorr.r S.nyHry-
arlr.rflMr.r xop{{uqlreura rrorJrorqeHrr.E paAr{oBoJrH B amroc{epe Seuru; nplr ne-
BaHpLlToM Conuqe B Harrare r{ noHrle Bar}re}rr{.8: o}ra cocraBJr stta 0,7 o/s yposun
sarlucr[. Ha nonne l0 cn x I{oHrIy BarMerrtr{.a [JrorHocrr troror(a ora3aJracb Ha
72.10--22 eml n2...2q. rvreHbrxe Aoaam{eHHoft serr.rsrHr,r. flpu o6pa6orxe Mareprra-
JIa IraOJIIoAeHrrIr npeArloJlaraJrocb, sTo roTofi paBHot{epHo yMeHr,IrraJrcfl B Te-
qC}IUE BCEIO SATMEHIT'{.

flpu cpanueHl4ld [oryqe]IHbrx Barrr4cefi c ourrasecxr4l{tr o6paaonauuflr\rra Ha
Conuqe troJrolr{eHr{e Haxr4ofi rpytrnbr rrrrrerr Ha Aucne onpeAeJrflJrocr, uo (roro-
rpa{r,rxlr, floilyqeHHr,rM yqacrHrrnar{rr coBercr{ofi excre4uqr,rlr B Mencrage. Bce
sapI[CoBI{I{ IIfre}I ]4 l{ylltepa{ll.fl Ipynr B3flTtI r.re [1].

Iilcr:oquun paAr{orraJryqeHrrfl HaA rpynnofiflflreHN} 105. Sanncra BCex Karra-
JroB paAI{OlreTpa, cooTBeTcTByrou,r4e Bper\reHrr? B TerreHr4e KoToporo ilpor{cxo-
AITJIo saHpr,ITrne r[cToqHrrHa, rroKa3aHrr na Sur. {. Sauucr, r(oHrpoJrb[roro Har{a-
ta (nepxnax rpunar) troxaBbrBaer, qro B Teqeuue trortprrrrrfl npor{BBeAeHr{e,
K'Tr.* HecHoJIbIto I{3}IeHIIJIocb. Ha yr.uonoe pactrpeAeJleHr{e flIlr(ocTr{ aTo rr3-
I'IelIerIVe cyqecTBeHHO He BJrI4feT, OAFrar(O trprr Bbrlrr{CJreHr{rr BeJrr4qr{Hril rroTor{a
orlo BHecJro 6u ouu6Hy fiopflgrta 2o/s.

flponano4uan npuaoft r.rslrer{eHr.rfl paAr4or,rr{rencr{BHocrrr rrpriBeAeHa B rrr,yr{*
neft sacru {ur. 1. Pacnpe4eneHl4e pa4noflpr(oclr}r ro r{croqur4ny lrMeer oAr{rrl
rIaHcIZr\ryM, rroJrolrieHr4e KoToporo coorBeTcTByeT ocrroBrroNry rrsTHy rpy[Ilhri

/0-ZZ dm/a2.2.4

zp. fl. /tf uln ///
(Aarnmufinocnn)

J0 JJ /dht/1n
(Dur. 1. Sanucr.r Bcex r{auaJroB paArroMerpa Ea BoJrEe l0 ctt tr

trprr Bar{pblrr{rl rpyuurr Ni 105

Jal
pacIIpeAe JIeEIIe pafiuofl p KoCtII:,
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J\& 105. Hprnue, noJryqeHHble rlpu ornpr,rrlll{ rpynlbl N 105, [puBeAeHbI Ha
.Sur. 2. flponar ua xpurofi trrHreHcl4Blloctra s 19h04m, [o-Btr{4r4Molly, He cBfBaI{
c a$$eHrovr BarMerruff, Tar{ Har( B Dro BpeN[g Ha Hoi{TpoJrb}IorI Hal{aJre Sapeu{cr-
prrpoBauo uaMeuerrr4e K. T,.*.

flpu uane4enr{lr aHTerr}rrr ua Co.;ruqe B troJrfpr4aaql{oHl{or{ HaHaJIe rroflBJIflJr-
Cfl rrapaar.{THrrft cutHat, CoCTaBJl-srcquft Ono,nO 7 oh aCefi anrenuOft Telf[epaTy-
ptr. [;rn BbrAeJreHr{fl }rotreHroB Bar(pr,rrlrfi Id orltpr,ITr{.rl r{croqHl{ItoB r43 rloJry-
qeHnoir BatrI{cr{ xoAa 3artreHtr.rr B rroJrflpl{goBar'rHor\{ uBryqeHl,rfl 6lura sbrsreHa
,Hpr.rBafl rraMelreHrrfl uonnoft uurencunuocrlr B coorBercrByrorqeNl uacurta6e.

IIa eanucr{ rroirrpr,rBoBauHoro uBlryqeunfl npr[ BaHpbIrI{lI rlcroqul4na ({ur. 1,

1Bh01m-lBrrQ$m) u rpu ero orr(pbrrr4rd (Snr. 2, 18h53- - 18h55-) Bal\rerllo
r,I3r{eHeHlle BI{aHa l(pyronofi no.napII3aI{I4Il. OAnaHo ator a{{enr oqeHb IIaI II
HaxoArrrcfl B rrpeAeJlax roqHocrr.r r4Blrepelrrrrr. Paeuep I{croqHI4IHa xpyroeofi
flo.traprraar{rrrl [pr{ Bar{prJrr,rrr or{aaa,rlcfi rrpw6rrusu'te;IbHo BABoe rIeHbIIre pa3-
Irellon o6.uacrn HerroJrflpr{BoBauHoro lrayrreurrfl. B I{ailpaBJIerlllr{ orxpllrr{tl
paSN,repDr r,rcToqlrr4noB noJI.flprr3oBaHHol'o I,I HeIIOJIflllI{3OBa}IHOIO Ualyueur',rfi
6r,rnlr 6rnanurru.

I-Ia {ur 3 noxaeana BapI{coBHa 1pynrbl N 105 I,I HaIIeceHa uau6onee Rp-
I{afl AeraJrE, pa4l4onlcroqrruria (aaurtpuxoBal{Fllrfi naaqpat, ua Sur. 1 u 2 oua
.orrleqeua $urypnoft cito6Hofi c qu$poft 7) . Bonrurrae paBrlephl paAl{oucrotluII-
I{oB CBIIAeTSIILSTByI9T o Tor[, qTo Ha B6JIIIg l0 cnzqa'tutensurrfi BHJIaA B ilIoq,-
rrocrE, raalyrrenrafl Blrocrrr uepu(repufinbre o6Jracrr{ rpyfinbl, coAep]Iiaqr{e NI€"II-

flI4e rrflTrra I4 rroj)r,I. flpHaa qacrr, tr{crorrHr{I{a HecnoJrbr(o cNrelqeHa or}IocIiITeJIb-

/o / r1,t;
K otmpoatrurti ruroz (l( fz.ut)

.@ur,2. Baurcu Bcex (aEaJroB paAEoMerpa Ea BoJrHe L9^ty^ypaoqpeAeJreEEe paAEospRocru
ulu ornpmtutr rpytrtrBr Il! 105
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rro roJroBHoro (uau6onrruero) urrna rpynrrbr B cropoHy nr.Ilr6a conuqa, (uona-
aau 4yrofi co rrlrpllxal{tr) . Ec.nrz aro clretqe}rrae npr,ruars aa eS{eHr rrpoegrlr4r{,
TO Br,rCOra r43fiyqarou{ero cJrofl noryrtaercfl oHorro 30.103 rc,t[ ]f.aa soroc$epoft.oqenennr,rfi nanru^ ua cpnr. 1 ra Srar. Z o6riryfi rroror{ or rlryn[];r cocraBrrJr
(33+3).16-zz emlnz.?l npil saHporr.nn z (30+3).19-zzu*1*i.rr1 - npi
orltpEITI4rd r{cTorlHl4fia, fllorHocrr, rrorolta npaBorroJrfllr4aoBarlHoto r4BryqeHr4fi
oltagaJracr paeHofi (1,8 '-+ 0,5) .19-zz aml u2.arp. Creueub rroJrflpr{3ar{r4r{ nprr
3aHpbrrl4tr I{ ornpr,rrr4r{ 6r,ua npuuepJro oAr4r.rar{oBa r4 paurrrracu (6 + 1)io.
ilpra 

^srou-c,eAyer 
r4r{err, B Br.{Ay, rrro B rl3rreperrrryro 

""rr*rrry noror(a or rpy[-
uu J\li 105 qacrfisuo Bxo[]rr r{B,ryqeHue rpyuno, jvi, ttt ,pr runpurrrru r.r rpyn-
"r,i .ry 103 - rpt4 ornpr,rrrara. Hporre roro, r{ r{oHrly Bar{prrrr4.s rpy"" N!'I05
ra 111 ornprrBaJracE,.nrau6osas o6nacrr c rpyuuofi,m tot, raxme cBflBaHrrafl c
I4cTorIIIrIItoI[ rIoBLIUreHrIoro uaJryqeHua. O4naxo BeJrr,{qr{Ha orurn6nz B OrrpeAe-
.JIEHI4I4 IIOTOI(A OT IPYNNbI N 1.95 HE B],IXOAI{T 3A rrPEAEJTrI, YHAsA}IFII,IE BI,I[IE,
raH KaH rroron or rpynnu N! 111 cocraBrrflrr onoJro z.lo-22 amln2.eq,,
a rroBbrrrlelrl{oe l43.]rytrer{r4e, cBfl3a}rHoe c rpynnofi N 103, 6urno r,rensrue
7 .70-22 arnl u,2 .eu..

I{croqunrt pagrorn"ryre,rrfl }raA rpynuofi rrrre, Ni gg. fpynna HaxoArr-
racb n6nrasrr rpaenropr4r4 rleHrpa JlyrII,r, B cBflBr4 c serr oAHoN{eIJ}roe pacnpeAe-
JIelII4e palr4oflpl{ocrr{ I{aK npla 3anpbrrral4, Tar{ r{ trprr ornpr{Tr4r{ 6r,rno uo;nyueuo
B oAllollt r4 T0II E{e rianpaBrle}Il4ra. V'IacrHIa Barrrrctr, coorBercTBylolqr{e rrpoxo]n-
Aer{urc npaa Jlynr,r rraA rilynrroft, nonasaulr ua sur. 4. Ifa.rro;rrenue aaur.rceii
oI{Ha rla Apyrylo floliasblBaer, qro pa3Jr]4qrre nle}liAy III4[{I4 HaxoAI{rcfl B npe-
AeJIax Ixr4pr{Hbr [ryllonofi AopoiliKr{. 3aprconHa rpyilrrbr J\I! 98 rr pac5peAeJre}rr{e
paAr4o.frpKocrr, naitAenrro_e HaH nllr{paqeHr{e EOrOfia qelleB MrrHyrt{rJe r{H-
TepBaJrI;I, [oI{aBaHbI na cpur. 5. CHopocu] r{BN{eHeJrI4fl rrorona, oB.rrtsarrrrafl c
3-aHpIrrI4eM yqacrltoB <cuoHofiuoro> ConHqa, csl,rra;rracrr rrprr DToNr nezauerrnoft ,
Iracnpe4erelrlze paAl{osprtocrl{ rror{aBr{BaeT, rrro l.raHCI4IMyI{ LralyqeHufl JroHaJrrr-
noro r4croq[tl4l{a B IrJrocxocrrr Arrcna HaxoArrrrcfr s6iluzu nau6o",rrruero roJroB-lloro il.frrHa rpy[il];r, rre o6napynrr4Bafl crreqerrr4fl, cBflSarrHoro c a{$enrorr
nlloeHl{I4lt' Creuerrr, Hpyronofi Iro,]r.rlprnaaquLr r4crosuuT{a o6ar3aJraob }rerrbrrre
4%o.

ouracatrnr,rlt BLture ciloco6om 6ttmt Br,rAeJrelrbr IdcroqHtr{r{u iloBr,rlreHrroro rd3-
,TYIICHIIfl, CBfl3AHHI,IE, 

^C^41]YII4I{I4 
r]]Y[[AMIT IIflTEII. PA:IrEPrr I4CTOqHI4ITOB HAA

rpynfiaMu Nt 100 Ia 108 oHaea.rrucr 6ln;trr4rrr{ H coorBercrByroqr4lr pa3xrepar{rllynrr rrflreH. flpo.raaiennocrr,
paAI4OtrCTOqHtrI{a, COOTBeTCTByTO-
rqero rpyntre N 101r, B rrJrocr{o-
cTu Ar{cHa OnaBaJlacb SatreTrro
6orsrue paan,relloB rpynlr,r, noro-
pafl cocToflJIa IIpaHTUqecKu rr3
,oAlrolo IrflTrra, IIpeAcTaBJIArOqero
co6oft ABa rrApa c o6qefi troJry-
'rerrbro [2]. feouerpn.{ecnrzft ueHrp
paAlilorrcro rrurzxa 6r,u rrecnoJrbno
crlerqeH. n SarraAy oTr{ocr4TeJrr,rTo
I{eHTpa rpy[[br, oAHaHo nraHcr{-
rryxf paArro.EpKocrr4 cor]naAaJr c
noJroiHeHI{etf.EAep.

Bocrosuee rpyrrnbr N 111 6urn
o6uapyrxeu cra6rrii [croirHr4n pa-
AldorlaryqeHr{fl, noropbrfi rre y4a-
.JIOCb oTolr{AecTBr,rTrr c o[TI4qeCHr4
IIUAI{rrbrMr4 o6paaonaurzalrr,r. Bce
.iloflyqeH}Ir,Ie Har{r{ AaHrrbre o iro-
fi4,]IbI{I,IX IICTOqIII4KAX IIA BO.II}IE
1.0 cn cBeAerlt,r s ra6r. I n upe4-
craBJrerrbr .ua Srar" 6.

/l/"' .J"' /dn00n JJn, ,t7n,ut
fpa JoKpb/nt/a

(Dur. 3, Pacupege;renr.re paAuofipxocrrr rro r{croq-
Hrrr(y HaA rpynroir Ni 105
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Ta6nrrua I

llonep cnRau
ar{TuBEoii
I'pyI1nbr

IIoroH llpl,I
oTHpbITI.tH

r{ 3aRpBlrurr,
10-22, amfnLz,e1+

5

12,0
12,0
oc

3,7
4,0

4,5

30,0
32 ,0

lo
1r r0

Crenegs
rronEpr{3aIII,II{,

o//o

<10

<4

<20

<12

<12

<6

/n<

<12

95
101
112

98

100

t0B

|Clt

I05

IU

3"1'

1,:lxl,:l

{,6x0,8

4,8x2,6

0,7 l'*

0,6 x*,r

1 ,3 x**'

1 ,1 *,r+

1*

* R oAHoM Ira[]laBireHtIII.
*':' B npeAnorolr{eHl{II IillYroBoii c[MMerp1{u.

*** Iracflpe[ere]IllaE rro BCeMy IlcroqEt{Iiy.

I

Pa3MeDil 06,'racrfi | llpriocruar{
r.r3,fyrreHrrq, I telrnel,arypa,
!J.t. .fluH | 106 ot(

I

(Dnr. 4. V.ractxu Barrlrcr, coor-
BercTByrorqrre IIpoxo]r{Aelrtrrc
rpan Jlyuu uag rpynuoii Ni 9&

@ur. 5. Pacnpegenenrre paAr4c*
fipItOCTlI I]o IIcToTIEI{Ity EaA rpyll'

noir N 98

r n -z 2 
6p1 uz.2t1

/0-ZZ 0m/u2. t4

ff /Jm /0m
/ryt JoKpo/maa

Jin /7 h00m
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I al*,ro
lr'11

*r1- .)

'(Dur. 6. Pacnpegerenrre paAr,rorJpr{ocrr{ rro r.rcroqurrr{aM rr lrx cBriarr c rl]\r[[ar,rrr rrfiTeg

@rr, 7. Xog aarlrenr,rnTJfi 1970 r. na no.nne l,87 .u
Illrpuxonoit nuHuct-r o6oararrefia pacrrerlrafi l(ptrBafi, coorBercrDylorqafi I1oltpr,ITrlro Jlyrrotrr paBrro]reprro

r.r3Jrygalorqero Errcrra paAtrycolr 1,Bb .l?6

t4t



Ha6;rro4eHra.fl Ha BoJrrre 7,37 ar, npoBoAITJII4ct, c [orloqlrc paAtroreJlecnorla,.
I4r{ercqero 180-areueuruyro au6paropuyro ar{rer.rHy. flocrosnllafl Bpe}IeHI4
BbrxoAHoro npu6opa npra Ha6rroAelrldflx 6r,l;ra 0,2 cer. Tosnocrl perrzcrpar{rrl{
rrJrorr.rocrr{ floror(a 6r,r"na ono.no 10%. O6uryfi. nug Banucl{ xoAa Barr'Ie}Irrfl }Ia
BoJrrre 7,37 n npI4BeAeH rra {ur. 7.

tr4c.reeuonenrae BCtrJrecHoB rxyrroBofi 6ypm s trllrepBaJre 77t'40''-79h17m r
paaJr[que B Berrlrr[He HaKJroHa pacueruoft ra peanr,uofr Hpr{BbIx cBr4AereJIbcrBy-
ror o rolr, sro B AeHb Bau{errr4fl B nopolre Conuqa HaxoAr{Jri4cb r(ar( ItcrotIIII4I{r4
BcrrJrecr(oB, TaR Lr Jrolta.Tlr,rrlie I4crocHIIItI{ rroBbllrreHHoro l43ryqeHun {oua ury-
uonoft 6ypz. Paauepr,r JronaJrbHr,rx I4crocr.rliHos 6u;nu onpeAeJler'Ibr rro Bperle-
Hr{ rroHp],rrr{n rx JIynofi r4 cnollocrrr ABr{EieHrr.E Jlynrt ori'IocrITeJIbHo CoJIHqa..
flpogolxizreJrr,Hocrb co6utun otrpeAeJr.rrJracb nyrerr cpaBHeHId.rI AeftcrBl,Irerb-
Horo rd pacqerHoro xoAa BarlreHlr-tr c yrlerort ua6lro4anrrll4xc.s {.nyHryaqufi no-
Bbr[re]rHoro droua uryuonofi 6ypu. Ilonyuerurr,re BHaqeHld.fl troroltoB, .apnocr-
Hbrx TeMtrepaTyp I,I paBllepbl AByx I4CTOTIIII{KOB, o6Oaua.Ienublx B trOp.aAI(e oqe-
peAHocrr4 upr{ Baxpblrr4r4 r(ax N -1 lr 2, caegeum B ra6r.2.

Ta6rurla 2

Paslteprr ucroqurrr{a
Tfifit Aen. nLLLtL

Paarreprr rtcroriHlrfi a
TrIfi, A?,4'. ilI,UtL

XapaHre pucrflBa

B HanpaBJreHr,rII SaHpr,r-

B r{aflpaBJrer{trr'I ornpbr-

o nt f ,tt2 . et1.

I{cro'mI,{Hu rroBbr[IeHHoro uBJIyqe-
HI4q ooHa

I{Oro.rII[H JYe I I{crocslrri J\*i 2

5+t

6+t

5+t

6rt

I{croquitt
SCtrJIECHOB

40+3

9+3

Cpc4uee Brla{efirle rtoroxa, 10-i2
flpnocrnanteuneparypa, 106'K

5
t5

a

7

(Dllr. B. flolOXteur4e LIcTOqEIIItoB IIIyilIOBbIx 6ypr n ilpOeI{I{III IIa AIISR COnnqa

I'yoToii ilrTpHxOBlioii OTMe.IeHbI TICTOTIHLIIiu IToBbIIIIeHIIOIo usJlY{C}lltfl 0oIIa, petrHOIl 
- uCroqHIIHu-BCflJIeL?^

HoB. IJIIuBY rIplIBeAeHbI oAHollepllble xapur Colnqa Ha qacrorc 169 lrtelt ls'J
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Saxprrtlre Ir orxpbrrrze [crorrHr,IHa BCrrJrecfioI] olpeAenflrocb rro I,IBnierre]rI4ro,
ycpeAlreHrroft aa 4nyxur4rryrrrbre IdHTepBaJr6r (r\{orr{Hocri{) I,raJryrrerrr{fl Borr.-rc,c-
r(oB, r{oropafl noryqa,]Iacl] r{aK cy}{\ra [por4BBeAeHLri,r .rr.rc,ra BcfiJIecrtoB rra.
ux aNrnJluryAy. Bpella ?Iird3III,I Bcex B0rrJrecfioB rrpr,rrrr{}raJroc6 oAr4uano-
slrtvr, 3a Bpem.fl BanphlTr4.Fr o6nacrr.r I4BJIyqeHI,rfl BCUrecHoB trpldH.sr I,rHTepBaJr,
B TeseHI4e KoTOpOIo (IIOIqHOCTL) IIOIIJIeCHoB yMeHbIxI4Ia0b OT CpeAIIeIO [peA3ar-
MEHHOIO tsHAqEHI4fl AO HYJI,E, A 3A BPEN{fl OTI(PEI?I,I,rI IIPI4IIfIT rAXOft IaI]TEI)BAJI,
B TetleHtrle r(oroporo 3Ta BoJr?IrIr4Ha yBerl4qldJracb oT HyJreBoro SIraareuu.E A() c1)eA-
Hero rrocJreaarr{erliroro, orrpeAcJrerrHoro Ba AByxqacoBort neprao4.

Ifonorxeurae ucrorrrrrdrtoB B npoenqr{r4 rra /{r4cn co;uuqa roxagauo ua (rur. B,
rAe l4croarHl{nl4 r43Jlyqenrax (rona .}1i 1 z 2 o6oztta.teurr rycroft urpnxoaxoft,
flo.noxrenne o6nacrr,r reuepaqlrrr BctrJrecKoB, ortrreseuHoe pe4Hoft urpraxouHoit,
onpeAeJreHo HeoAHoBHaqHo, TaH HaH noflyrrenur,rfi ual,r[ trarepr4aJr He rro3Bo-
JIfleT npoBecTI4 pasl{eJreHI,Ie BCIIJTCCKOB OT AByX r4CTOqHr4riOB, nOArONry rroJry-
qeHIrLIe Br,IIxe pasMepbl I'ICTO{III4Ha BCtrJIecHoB CJIeAyeT pacctlaTpIrBaTr; r{aH
cyl\rl{apELre.

cornacno oArroMep,brrt nallralr coruqa Ha sacrore t1g Mery [3] r oror ;qcrrr
B KOpOHe CytrIeCTBOBaJTO ABa IdCTOqlrIzHa, rroJrolr{eHl4.q i4 paSrrclt6t r{oTopLrx
({zr. B, nnzay) }iaxoAtlrc.fl B yl(oBJrerBoprrreJrbHoM corJracr4rr c onlreAeiregrrr,rrird
rrar{rd rlo peayJlbrararr BarMerr}rrr. Bonee uogpo6ur,ifi arraJrr{B aauraccfi Ba,Jlie-
nun 7.III 7970 r. Ha Boirrie 1,37 n rpuseAeH s [41.

IIa ocnose pacclrorpcrriroro MareplaaJra rrolnuo cAe,rrarrr cxelvroqr4e Br,r-
BOAhr.

1. Ha BoJrHe 70 cnt scertt rpyllllall rl,Erc]r rra Ar{cr{e Co;rnqa coorBercrBotsa.rlu
rzcrorrHn Hrl S-Holrnoueurr,t.

2. n4aHcr,rlryM paAaoraBJIyrleHr{fl JroHaJrr,}Ioro tr[crorrnr4ria ]raA yirrdrlo.Tlrrprrur{
tr.sruotr{ }li 101r coBrra/laJr c noJro}Herrrzerr rrrrrua.

3. R c,;roarublx rpvrrtrax N gB u 105 uau6onee flpr{afl aracr}, I]atr(rror{croqrrrd-
Ita crretrlella or roiloBHoro rIflTHa B croporry 6o;ree nre.nHl{x xBocroBr,rx rrJTelT,
EI,IeBIxllx BI{aH Marrrl4T}Ioro rloJI-8, nporr4BotroJrolrinrrit noJrro roiroi]troto
IIflTHA.

4. XapaHtepuoft oco6erII'IocrE,Io 6o.nr,rurancrsa paAr4orrcrosHr,rxoB na Boirrre
\0 cat 6r;.rro orcyrcrBue cBrIBaHuoro c a{{eHtort npoeHr{r4r{ paAr.raJrbrroro cx{eqe-
HA'I VX }IAHCI4IIY},IOB I{3T YAIE }II4.S OTHOCI,ITE JI bHO II'ITEH.

5. I{a BoJrHe 7,37 n, r,rcro.iHrakra ruyrronofi 6ypra cocroarlr raa o6,uacrr4 reue-.
par{rrT,t BctrJrecxoB z o6nacrrz rroBr,rlreHHoro r,raJryrrerrraa {oua.B sarlroserrr4e aBropbr rrllrlruoc.rrr rty6oxyro 6larogapuocrrr ytracrHfirraM:
ar(ctreArrr{r4rr tL FI. CreiiHe u g. H. My4pouy Ba tro}rorqrr B tro/{roroBHe ar-.
rlaparypr{ r rrpoBeAeHr.ru ua6"nro4eHuft.
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AECOJIOTHbIE CIIEITTPAJI LHbIE XAPAI(TEPIdCTI{ItL{
OOTOYMHO}IU{TEJIEIZ

E. I{. Tepea

_ ,-Paapa6oraua MeroArrna Haru6ponxfl fienroqsoii BoJrr{paMoBoii rannrr rro EraJrorly
BHI{I4M. Onucan MeroA pacsera aueprurr Ea BbIxbAe cucreMbr JraMrra - MoroxpoMaTop B

.'Ar{arra3oue crler(Tpa 3000-12 000 A, noano:rarorqlrfi BbrrruclraTr, MorroxpoMarr,rqecftfie rroroxrr
,c rorrnocrlro t L/s ux a6conrotsoft BeJrrrrrr4ubr.

flonyueurr a6corrcrurre crrerTpaJIr,r{ble xapal{reprrctlrxrr (potoyMHorr(rrreJrefi Trrrra
Oey-22, @0y-83, @ey-64, @0y-79 n arrr,tlriicrirrx EilII 9502B rr EMI 62568.

ON THE DETERMINATION OF PHOTOMULTIPLIER'S ABSOLUTE SPECT.
RAl, SENSITIVITY, by E. L Terez.-Apractical procedure for calibraLion of a tungsben

'strip lamp using a standard one has been worked oub. A method to obt,ain the absolul,e
spectral output of [he syslem <lamp-monocllromator) in the wavelength range from 3000
.A to 1z 000 A is described.

Using the methods considered the absolute spectral sensitivity for some samples of
photomultipliers of types FEU-22, FEU-83, FEU-64, FEU-79, EMI 95028 and EMI
62568 has been determined.

" Oauofi I{B'Ba}RHefirurrx xapaxTeplltcrran $oroaneurpoHuBrx yNruo}r{ureJreft
flBJTEeTC.E Ctrer(TpaJrr,Hafl XapaHTepIrcTI{Ha, Hecnrorpr Ha To qTo oTHocr{TeJrb.
Irafl crreHTpaJrbHafl qyBcTBuTerE HocTb soroylruoxl,rTerrefi rrsr,rep.EeTcfl Mrroru-
uu ra6oparoprrflMrr, Ao crlx flop HaAe?r{Hbrx ee xapaKTeplrcrr{fi Her. Eqe ue-
rree yBepeHHo onpeAeJrrrercfl BeJr\tquHa a6corroTHofi qyBcTBurerbHocTlI 60T0-
yr\IHO,ttIdTeJrefi.

O6r,rsuo [Jrfl r{BMepeHrifl crrenrpaJrbur,rx xapanrepr4rcrnr (D3V co6upaercrr
.cxerra [cTosHI4n cBeTa - MoHoxpoN{atop. PacupeAeJleHr{e sHeptpll4 UO AJTIIHaT{
BOJrH Ha Br,rXOAe MOHOXpOMaTOpa fi3MeptreTgfl. C [Ol\{Orqbr0 TepMonapbl yrilVt
'repN[ocroJr6r,rfla. flpu Eror\{ trpeArroJraraercf, qTo repMonapa o6JraAaer Hece-
.Jrer{rl{BHoft xapar(repr{cTl,IKoft B AarrHoM AlIalaSor{e AJil{H BoJrH. Sror cuoco6
IISN{epeHIIfl CneKTpaJrr,Hr,IX XapaKTepI{CTTIK $OrOUpneUnI4KOB AaeT OqeIIb rpy-
'6rre peaynrrarbr rro AByr,r trpldqrluaM: 1) repMorrapa B o6qeM cryqae He ,rBJrfl-
"eTcfl HeceJreHTlIBHr;rM IIpI{eMHI4I{OM, I{ ee [peABapr,ITeJrbHO Hy]r{HO rrCCJreAOBaTb
't!1; 2) repMonapbr I{}reror oseHb Hr4anyrc uyncrnlmenuuocr". ,(na uepexo4a or
r{3il{epeHr{fl c TepMorrapofi H u3N{epeHrrro c {oroyunoxr{TeJreM cBeroBoft rroToK
fipllIxoAlrTcfl cI{JrLHo ocra6rflT6, qTo, fioHeqHo, TaHE{e,npI{BoAI,IT It 0111146-

XA}I.
Boauoxrer-r upyroft rleroA waueperrrfl aueprrrrr Ha Br,rxoAe r\{oHoxpoMaropa.

.,(nn atoro HytfiHo BHarb pacflpeAeJleHrre aHeprrrtr rro AJrr{HaNI BoJrrr B crrerrirpe
-IltCTOqHI4Ha CBeTa I4 IIHCTpyMeHTaJIEHbIe XapaHTepIICTI4RII I\IOHOXpOMaTOpa.
.3ror uerog, rlan rronaabrBaer orrbrr, 6oJree rorrHbrfi t4 rrpr4roAur,rfi g.un uc-
JryireHlda xapaxrepr{cr:zn (DEV, u 6t;r trprrMerren rrpfi Hamr{x rrccJreAoBa-
-.HIIflX,
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Sra.rouurrfi rrcroqHrrn cBera

E4r,rucrneuHrrrlr r4croqHr,rxoM cBera n nu4ralroft, uu{panpacrrofi u 6lui+rneft
ynr,tpaSraonerosoft o6.nacrra, pacrrpeAeJrelrrre arreprr4r{ B cfleHrpe Horoporo
Moll{er 6r,rrr roqno paccqlaTarro, flBflfferc.fl a6co:rroruo qepuoe relo. A6colrcr-
Ho riepHoe reJro - cronrnr,rft I{ Aopotocroaq,uft npu6op, xoroprrft r4crroJrE,By-
erc.fl ToJrblto [Jrrr xantt6ponxra BTopurlHr,rx DTaJroHIrbrx ucrosul4RoB cBera.
flo pexortenAallr{r4 BHIII4M B KaqecrBe BropuqHoro araJror.rHoro rdcroq}rrrna cBe-
ra o6r,rqiro npulreH.sercfl ireHroqrran no;rr,{pauoBafl JraMna CI{-10-300Y. Ona
cocrol4r ua nonr$panronofi JreHTbr rurzpranofi 2,8 nu r,r 4rr,urofi 20 ar,.u, ycrar{oB-
.nennoft BepTr4KaJIblIo, 14 crenJrflHlroro 6annoua c yBuoJreBbrlr or{Hor{. Baruon
rar{rrbr I-railorHerr rzHepT}rr,n{ raBoNr rroA AaBJrerrweml amlt,AJrfl npeAoTBpaqgr{r{fl
r{cna1lenrrla [,Ia?epI{aJIa JreHTbr r{ oca}riAe}Ir4fl Ha olt}Ie. fasol.ranoJrHerrrlbre BoJrb-
(rpar,ronrre JraMrrbr o6ra;iaror sr,rcortoft cta6ranr,uocrr,ro Bo Bpel{eHrl [2] npu reu-
treparypax IrI4rI4r Ao 2500'K. Cne4yer BaNreTr4rb, rrTo rro AaHHr,I\{ craprlero
HayqHoro corpyAHzxa BHI4UM f. A. ItpaxlraJrr,Hrirr(oBofi ranorga ua6;rrc4a-
ercfl cnaqxoo6paaHufi (yxoAD (r. e. uarreueHtle nepBoHasalbnofi reunepa.rypu)
Jralrrr Cm-10-300y, ilpr4rrer{ (yxoAr{rr,D Moryr r{ uepa6oraioque JraN{rrrr.
Antopauv [3] npeg.rraraercrl rre roJrr,Ho r{BN{epflTb ron, Ho rr lleJrarb trelluoAr{qe-
cKIzIe 3ax{epbr Hafipfl?rieHllfl rla JIaMIre. tr4eueueurze oTllolller.rl4fl rra[pfl]rieHrde -TOH CJryH{rrT Cr4IrI-raJIOt{, yriaSl;IBarotql4M Ha (yxoA)) Jrax{[ Ilt neo6xo4u'rrocTE, 3a-
IroBo cAeJrars xa.rrra6ponny.

Ocnonrras rrpeAocropo?riHocrrr upr pa6ore c raBorrafroJrr.rerrur,rlrr4 Jralrtra-
Mrz - ItoHTpoJrb yrJra [re]r{/Iy ocr,ro no;nr,{pauonoft JTeuTbr r4 Beprr{HaJrr,ro (uro-
611 4eftcrnue raaosofi r{oHBer{qrru ocraBaJrocb ogr{rranoBr,rrr). Vron AoJr}r{eH Boc-
trpor,IBBOArrTrrCfl C ToqrrooTbro -l-2o, qro6r,r o6ecnesurs Bocllpor4sBoArrtrocrr,
reMrreparypbr rrr4rtrr Jrarrnbr c roqHocl,Bro -l-to K [4] . .(na lenrounofi no.nsr[pa-
Drosofi ilaMilbr Balr{}ro rpaBr4Jrb}roe onpeAeJrerr4e Ter{rreparyprJ rrJrorqa4KE
r.rtrrt, ?rcrrorrayeuofi n pa6ore. Tenrneparypa paalrr,rx roqen relrrr,r paaJrr{qua.
Ha $ur. { noxaeano pacnpe[eJreHr{e flpnocrrofi rerrneparypr,r BAoJTE} (a) u l;o-
trepex (6) ;reutrr Arr.rr [Byx Jrail{n rr4rrra CI4-10-300y. 3ru ;naunrr r{Meror I{HAer{c,
nporllB r(oroporo nrr6r,rpae:rcn pa6ouan rrJroq,aAna ulmr. PacnpeAeJreulre rer{-
treparypbr BAoJIb r{r{rr4 JrarrrrrJ Tan}r{e BaBtrrctr{T, BcJre4crBrre a$$exra Toucoua,
or HanpaBJrel{r{rl ror(a. Yro6rr ne6einarr aroro rrBJreHrrfl, crporo co6"nro4aracr,
rroJrflpllocrb BKflroqeHr,rfl lanru (u;nroc troAaBaJrcfi rla BlrHroByro r{ape3r{y qo-
ItoJIfi JIar[[trI), tr4arreueru{e rer{neparypLr Br'reurreft cpe4r,r rrearraqrrreJllHo cr(a-
arlRaercfl rra rel{reparype }rurr{ Jr&rrrrLr, ecilv T > 1700'K I2l . Oseur, Ba}H}ro
ytIIzTbIBarb per[rexc - ;1nofinoe orpa]Heurre - or or(Ha 6a;rror.ta JraMlbr r{ or
no.rrs(rpauonoft nn:rra.. TaH, 4"na JraN{rrbr CI4-10-300I/ noa${uquenr orpa}fi eur{fl
or crenJra no.n6r,r AJr.E rropilraJrE,rroro Jryqa paBerr 0,05, a or norr{paMosoft uurrl

\,"K
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z /00

z/70

0 / h,uu -/
o

(Drar. 1. Pacnpegerertre flprrocrrori teuneparyprr ngorr (a)
III1rI,I A"rlfl ADyx JIaMr cI4-{0-300v npr.r },
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0,55 (lrsrnrepeHo AJrrr I : 6500 A). Orcroga pe{reHc r{r{eer trHrellclrBHocrb
0,05'0,55 :0,0275, r. e. rpr{MeptroSo/s orflpriocrl{Hr{rtrJrar\Iubl. Taxym6orr,-
flrylo BerurluHy yqecrb upaxTllqecnr{ HeBoaxiotIiHo, Jra]\{[a AoJrr+iHa 6rrtr, nrr-
craBJreHa rax, uro6ll pe(lnexcuoe orpallieHI,Ie yBoAIdJrocb B cropoHy or orIrI,I-
secfiofi oclr cl{crer{br JraMtra - }{oHoxporrarop. 3ro;nerno Aocr}IraeTcfl Ba cser
r{oHcrpyr{rlr4r{ Jralrrrbr. flnocxocm oxira Ho.u6rl JIa}IrbI CI4-{0-300y He rlal}aJr-
JreJrr,Ha nJrocr{ocrld no;rsdrpalronofi rientr,r, llpra nucraBJrelrl4r{ JIa}Irbi o6naa-
TeJrbHo co6,rm4aercfl trpaBr{Jro, sro6lr IIJ-Iocnocrl oHua Hot6r,1 6rrna uepnen-
Ar,rr{yJrflpHa our[secrofi ocl{, nptr Drorr il"rroc(ocru nonr,tfpalroror:r "E€Hrlr oi(it-
BbrBaercf noA Hexoropr,IM yrrror{ n arofi ocr,r (crr. $l'lr. 5). Bu6rapaiotcfl ?aIiue
Jranfrbr, qro6r,r yron 6r,rr He 6oJlee 40'.3to ilpI{RoAr{T H yBerl4rlerluro ri'rrr'irrofi
.spnocrl4 ronrdrpantonoft reHrbl ne 6o.uee qell IIa 0,5% [f], rcir.rIpl,Iaal{I,{f, cBera
cocraBJrrier onoJro \o/11 , '-terrr noo6qe rloaiHo npctre6peur,.

B uaueii na6oparopur{ B naqecrBe Bropuqrrolo araJroHl{oro [croqn?I]ia cBe-

ra 6u;ra ,rcnoJrr,BoBaFia Jrerrroqrraa no.irrrfpa]IoBafl .rla]Ira CU-10-300y .Vr 108.
Oua 6rr.rra npoHa;nra6poBarla Bo BI-II4II1\{ no a6conlotllo qepHoMV rery 1Ia ap-
FiioorHyro relrreparylry 2273,75'K (2000" C) 4nr AJIr{II Bo,rrH 1+700, 5000, 5500,
6000, 6563, 7000 n 10000 A (Ha,,ru6poBarle'rcE, rl.rrotr{aAxa titrru I >< 7 .rt,rlz
nporr{B zHgeHca) . ,[;nn ra6oparop]rbrr lrarrepeurait rieo6ro;1I,Irio B]Iarc Ile.rII{{I,I}Iy
crlel{TpaJrbrroit nroruoctr{ allepterrlcccl.loii ,rpHocrrr, r. e. rysl,lcroro [orona B

epel cen, nprlroArrtrIeroc.s lla eqlrur,r.rtIr,rr,l rIlITepBa.rr AJrL{H Bo'[ll (1 c,n) I{ I'Icrlyc-
Haelioro no rrarrpaBJrelrr{ro Hopllarr.r c 1 c.u2 uoneprllocrr{ a I cmep (eptlcen'
.cats.cmep), CueIirpani,Ira.s rrJrorllocrb Dlreprerrrqecriofi flIll{ocru (Cll9fl) nrIlr
aranonlrofi Jratrrrrbr Bbrrrtr{cJlr{Jracr, no rfoprry"ne ll;rarrna [6J

B^ - +).-i (et !).r - 1)-,,"4fi

rAe Br.raser.rua $ylrgaueuraJrbtrr,rx (rrzar.ruecriux lrorrcrallr Bsfrr,I uo peayJIErarau
MelriAyr{apoAr{oro corJracoBaH[s s 1969 r. [7]. Bce eEr.Ilacreuus 6:.;',nw cAerla-
Hbr Ha BBM. Ilepnarl rlocroflIruafl uaryqettua Cr: (4,992579) '10-ts epal cu,
Bropafl rrocro.EHHafl r{BJryqeuldfl C2 - 1,438833 c.u,-e7ta0, crtopocrl cBera c :
: 2,997925. 7070 c"u,l cen.

I{erecoo6paBHo oqeHr4Tr,, Hacr{oJrbno cr4Jrr,Ho BJ{rrfler rra BeJrI4qLrIry CIIS-E
oruu6na B onpeAeJreHltr{ TeNrrreparypbr Hr{TI{ Jra]\{nbl. Salrenun Sopnryny flnan-
xa ua upu6Jrr4)r{er{Hyro Soplry;ny Bulra, qro BrroJIHe o6ocuorar'ro AJIfl AalrHoro'
cJlyqaf, rrMeeM

cCr "-^ r,\TBx: #?\-ie-c!11'r'

orcroAa rrocre 4n${epeH4rrpoBaHlrs

oBx Ct-{ : 'M;i ut 
'

n. 
- 

l'Tz LBx
^' - -01 -B). (1)

Hnxre [plrBeAerrbr peayrrbrarbr pacceroB IrBrIeHeHLrfl TeM[eparypr,r ;rarruu I.
upu T :2400'K, Hotopoe BLrBbIBaer ldar\reHeur4e BeirI,rrII{HLr Ha 1o/s:

x, A 3000 4000 5000 6000 7000 8000 9000 t0 000 tt 000 I 2 000
L T" 1,2 1,6 2,0 2,,4 2,8 3,2 3,6 4,0 1r,4 1+,8

I4a rlopuyrrr (1) nugno, qro rpu rroB6rrxer.rr4r4 rer{reirarylrr,r Hr[rr{ JIaMtrI{
our,l6na B ee oflpeAeJrelrr4r{ BHaqItTerbHo Ate}rbrue cr{asirrBaercfl ua aHeprerlI-
secxofi flpnocrrr Jrar{rrbr.
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I(aau6ponna pa6ouefi Jralrrrbr \
flo,nreosarbc.f, araJroHrrofi nauuofi AJrfl r{sMepeHrafl crrer(rpaJrbubrx xapaH-

Teprrcrrrn Sotoupuenrnlrl{oB HeyAo6uo. 3ra JraMrra AJrfl paar{brx AJrr{}r BoJrH r{Me-
er paaHoe BHaqeHI,Ie cl{Jrr,r roxa. }tpoue roro, Hopoqe l, : 4700 L xanu6ponHn
ner. floeroyy Ans ra6oparopubrx r{BMepeHuft 6ntna oro6paHa pa6ouaa JraMra
CI4-10-300y, Horopafl eareu 6rr.ra npoxaru6poBaua rro eranonnofi JraMrre.
V'rrarbrsa.fl nprrBeAeHHr,Ie BbIIrre coo6paxrenlrfl, Atrrfl pa6oueft raM[br 6nrna srr6-
parra reNrreparypa T :2400" K. 3areu Arrfl Bcero r{crrorrbayeMoro yqacrna
iuexrpa 3000-12 000 A 6r,rna paccurrraHa Cn0fl pa6oueft ,annrru, oo 6opryre

B',,: Blx\a, (2)

rle Bi - CII3.fl a6corrorno qepuoro rena rrpra T :2400" K, x - xoessra-
qrzelrr uBryrrareJrbuofi (uorroqarenr,uofi) cnoco6r.rocru eolr,$paua. ItoaS-
rfuquent u_anyuare.trr,noit cuoco6nocrz no;rr,dtpanra rrr{areJrbr{o . lra}rep.sJrcfl
,f[e Bocorr [8] ri Jlapa6u [9]. 3rr.t l43ilTep-e]rr.{r coBnaa}r B o6;racrr,r or 3000 4o
4000 A, s o6racrra ir{c or 4000 uo 7000 A y Jlapa6u uHarrerrr4e xoas$raquema
rr3Jryqareilbuofi cuoco6Eocrm norldrpaua ua 2o/o Mer-rl,Ilre, qeM y [e Boca. Mn
rro Jrb3oB aJrrrcb BHaseHrr.EMra, rroJryqeHr-rbrMlz f]e Bocou.

11 - Hoa(r$zrlrreur rrporycxaHrrfl oKHa JraMrbr ({ur. 2). I{opoue I :
: 3500 A q 6slctpo yrreHblrraercfl ri cmrtbrto paarr4qaercr AJrfl paarr"rx JraMtr.

q, 
- rorpaBoqHbrfi Hoo$Slrquenr, 6rfiaoH H eArrlrrrqe. Ou yunrrrnaer or-

r(JioHer{rre nptrHflTbrx auaseElafi xooS{uqzenroB x u Tl or peaJrbr{brx AJrfl 4auuoft
JraMrrbr. Bnasare nplr pacqerax cr, 6epercfl paBHbrM eArnHrrr{e? a Barer{ (clr. ura-
rxe) ero eHaqeHre yroqHflerc.E.

e*
,94

(Dur. 2. flpouycraurae yBr.roire- ,r0
BbIx oRoH AByx.rauu Ctr{-10-300V

0n

{ooo tDru ----Ddtt/i
Hann6ponna pa6ouefi JraMrrbr Bar(Jlroqaercfl B ToM, rlro Ha onpe4e;reuuoft

AIrr{He Bo.nurr (npu l, : 6563 A) cpaBHuBarorcfl BHeprerr{qecx[e flpnocrr,r
ararouuoft JraMrrr,r z pa6ouefi. flpn etoru, uBMeH.Efi toH pa6oueft JraMtrbr, otrpe-
AeJr.EeM To BHarrelrlre, trptr r(oropoM CIIe.fl aranonHoft JIaMTTLI 14 paccq[TaHuafl
BeJrprq[Ha Cfl3.fl pa6ovefi JraMrrbr HaxoAflrcr B BaAaI{HoM orHollleHtrrr.

Itanr6ponra pa6ovefi JraMrrbr rrpor,IaBoAr{Jlacb I{a ycraHoBxe, 6lon-cxeua

(Dllr. 3, BroH-cxeua ycrarroBnu
gnr xa;ru6poaxr,r pa6o.refi JraMrrbr

rroropoft npeAc'raBJreHa Ha Sllr. 3, Cser or ara.nonrloft JIar{rbI 7 utu JIaMTILT

"paui"rrrr"2 
(runa CI4-{0-300y) c uouorqtrc rloBoporHoro sepxarra 3 uoua-

AaeT trorlepeMellllo Ha HBapqeBrrft o6r,en:rraB-axpoMaT 5. O6r,exrua 5 C ynenr,r-
qeHuelr, paBlrbIM eAI{HIII{g, CTpgIIT uso6paxrerue HIrTI,I .rauu (7 wru 2) Ha BxoA-
nofi qenu gnoftuoro MoHoxpoMaropa ,[MP-4. Bxo4nan qe,IIE, I{onoxpol{aropa
orpauuqena rro Bbrcore u oilpeAeJrfler trJlorqaAmy rtr,rrrr ata.lronnofi JraMlbr 7t
Roropas BbrcraBJrflercn c co6twAerrr,reM Bcex flepeqrIcJIeHIIbIx yc.noeuft. flocne

l0* ,!47
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3,12 . 10s

(Dr'rr. 4. Baer,rcr.rMocrr, crrerrpaJrr-
noii rnorirocrn anepreuruecroi.r
npxocrr .TraMrbr Ctr4-10-300V or
BeJrIIqLIEr,r [IITaIOqerO TOI(a [pII
TEMIIEPATYPE TANIIIbI O}IOJIO

2400" K

tz,0 { a

BbrcTaBJreHrlfi BTaJIoI{Hofi JraMtrr,r peftTepbr 4, u*retoque Beprr4xaJrr,Ho Har.flrryrbre
crpyrrbl, BaHperrJrrlroTcfl Tar(r,rM o6paaou, rITo6bI aTI{ cTpyrrbr r4 HrlrTb aTaJrorrEoft
JIaMtrbI pac[oJraraJrucB Ha o4nofi trp.EMoft. Curuanr,r or ara,nouuofi nauurr -1 r
Jralutrbr cpaBHer{r{fl 2 perwc,rpwpyrcrcfi rra BbrxoAe ABoftHoro MoHoxpoMaropa o
ggyo^qlro-{oroyMuo}r{rreJrfl IrI raJrbBarroMerpuqecroro orcseruoro ycrpoftirrayO-206. 3rn curnann @3V rpotropqrro'uriutro, CII3fl ranru Z ,2, i. e. Bbr-
IroJrHrreTcfl trpollopl{trfl

I o, Blu ,, /D\
i 
"r""" 

: E^*;' (o/

Sarenr BMecro araJlorrHofi JraMubr -/ ycrananrtrBaJracb pa6ouar JraMtra CfI-10-
300v ran, sro6br ee Htrrb 6nr.ua ua ornofi upxuoft co crpyuarura peftrepon,
tr TqareJrbHo rocrr{poBa,racr. flpurr.reueulre pefirepon co crpyuaMr( trosBoJrfier
Aoor{Tbcfl Boc[por4aBeAeHufi paccro.flrrrrff Me?r(Ay Htrrbro JraMrrr,I 7 fi o6rexrzsoM
5 c rosgocrbro [o 0,5 ,wa, nnw *0;20/s. Ar"-pa6oueft JraMubr roffie ctrpaBeA-
JrilBa npo[opqr{fl

Ip 
- 

B^,
I"prr,, B). 

"pur,, 
'

1", 
- 

B).", 
n-1r, Br., -Y/"

(4)

(5)

flogenlrn (3) na (/r), no.uyvaerr

cor;racno pacrrera^{ Qt, : Btrrl B).p [o.rrixr{o 6r,rrr panuo 1,48. Droro u qo-
'6ranarotca, srraa orr{orrrerrr4e f 

"r[f "pnrn 
]1 r{alrerrflfl peocrarotr ron pa6ouefi

JrrlI{rII{ 1p. Sanucr,rBaeTcfl Bllaqerrl4e toHa 11,. FIa orom BaHaurlldBaercfl rrepBafl
qacrr, HaJrr46ponrur - orrpeAeJrerrr4e ror{a pa6oveft JraMrrbr.

3ra.florlnaq ranlfra rlrdraercfl or 6arapera aHHyMyJrflTopon, pa6ouafl Jrar{[a r4r

JIAI{[A cpaBHeII?Ifl - ot cra6rzJII{sIIpoBaIIIIoIo BI,Irrpflx[I4TeJIfl MTHC-35M. Bce
Jral\Inbr ropflT oAIroBpeN{e}IHo r4 a(JTroqarorcfl Ba trorqaca Ao Haqara rzelrepenuft.
Tonm narru r4a[rel].EJrr{crr c rrolroqbro rrar{eprrreJrr,Horo rrocra p-304. Ha-$rar. 4
rroltaBalra saBI4crrrIocrr, CIIS-fl Jrai\rlbl CI4-10-300y or rrr4rarorqero rona (npr,r
Terlrepar)rpe Jrax'rnLr oRorro 2400' I() Arrs AByx Arrrrlr Borrrr: 3500 (cu.norunan
ntrrtun)_w 10 000 A (rurpnxonax).ILe rpa$ranoo Brr,iiHo, rrro AJrfl BoctrporraBeAe-
uuq Cfl3fl c rosrrocrr,ro 4o 1 0/s Heo6xo4r4rro noHTpoJrr{poBar], ToK Jrat{[br c
TOSHOCTLIO He Xyll{e 0,05Yo, qTO BOBIIO}I{HO TOJIEITO C [O]\{OqbIO IIOTeIIqI{OI\1@T-
pr,rvecnofi crerrEr r{BMep0}rr{fr roHa [{0].

Bropari 'Iacrb nalla6poBnI{ pa6oueit Jra}rnbr - nouTlloJrsnag. Ona [eJraeTofl
no roft )rre rreroArrne, Ho Ha AJrrrrrax 8orrt4700,5000, 5500, G000, 2000 lr 10 000A.
vcrauanrnnaercfl otrpe4e.rrennr,rr,1 Brrrxe ror{ pa6ovefi JTarlubr 1r, z ua xaxr-

n 3lZ
"n';u"ri*sp

./0/z

/,0,f

r=2400 " x
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Aofi KourpoJrbr{ofi AJrr{He BoJrHbr rlaMepflerc.E peaJrbHoe orHorrreHr{e Cflefl
ara.ronnofi r pa6ouefi rauu Qrn.n. Oruoruenue Qn""r, fi Qpo"r, noryqeHHoe
pacqerHbrM rryreM, Aaer rronpasoqlrrrfi Ho3++uqr4eHr q,, Bxol{flqufi u {op-
MyJry (2). Sareu crpourcn rpa{rax a : I (1,), xoropufi exctpanonrlpyercr B

yrrrpa$uoneroByro ra un$paxpacHyro o6nacrr,r. tr4e rpa$una 6epyrcx aua-
selrrafl q. Arrrr BCex AJrTtrr BoJrH, r(oropue r.reo6xoqr{Mr,r Arr.E ToqHoro pacrrera
Cn0,fl pa6ouefi JraMrrbr.

Cre4yer orMerr{TE,, qro xpol{aruau o6r,exruna 5 n unrfpaxpacnoft cacr[ Ee-
BeJrr{K rrB-Ba ero nrarofi cBerocrrJrr,r (1 : 30). Sror xpouarr{Br\r BbrBr,rBaer Hexoro-
poe yBerl4seurze mao6palr{eHr,rfl r-rl4Ttri Jra}rrbr Ha qeJrl4 Mo}roxpol{aropa. Xa-
pa(rep paclpeAeJreurrfl rer{treparyprrr uo aorr{panrosoft reure s6[uBI4 raHAeR-

ca (cu. {ur. 1) nor(aabrBaer, qro rrpr4 rrcrroJrbaoBaHrlr{ rrJroq,aAnrr Jrer.ir}rr ue 6o-
lee 1 X I "u,uz 0To lre [pI{BoAr{T H santeruofi AorroJll.rr{reJrr,noft uorpeluHocTtr{,
Tar{ Har( B cxerfe HaJrIl6poBnIr pa6ouan tr{ araJrorrua.rr ra[{rrbr B]rrcraBJrflrorcfr ca-
BepIIIeHlrO lrAeHTr4SHO.

B npralreuer.rrrofi cxelre na;ru6ponxz pa6ouaa r4 DTaJroHHafl Jrar\Ifibr HaxogflT-
c.E B OAIIHaKOBLTX yCJrORmflXl r OqeBUAHO' qTO OTpaE{elrrre OT SepKaJIa IpOI{CXO-
Ar4T BcerAa or oAHoro tr{ Toro }ile rfecra (uro nenosuo]Hl{o uprr oAl.roBpeMeHlroft
xanu6porxe pa6ouefi trL araJrorrHofi ,naun r{ orcyrcrBr{r{ JIaMrrr,I cpanr.rellra).
Ouz6na B BaAaHr4r,r nrr6panHoft rer\ftreparypbr JIaMrr],I (Tr., : 2400'K\
rlpllMepHo +2o K, qro coorBercrByer, corJracHo Aarrr{brM, rrpl{BeAeHH},Ir{ IIa
cnp. 146, ourli6re B orrpeAeJrerurpr Cfl3fl ropflAna *loh ws nra4urroft o6,nactra
ctrenTpa. Cpanueuze aHepreTr4qecnoft apHocrrd Hecr(oJIbmlrx nanrz6poBaIrHLIx
pa6ourax JraMrr Melr{Ay co6oft ror{aaaJro, qro o}rtrr AeficrBlrreJrr,Ho coBrla4alo? c
Tosnocrr,ro *l% rc ArrraHr,r BorrHri t : 3500 A, uocne qero na6.nroAaJlocb Ba-
MeTHOe paCXO?r{AeHrre.

Onlrcaune ycrarroBnr{ [Jrfl cHflTIrfl
a6corro rur,rx crr er(TpaJrr,Hbrx xapanrepr{crrrr( So roymuoxlrreJreft

Iocne xanra6ponxu pa6oueft JraMrrr{ 6r,rnn raalrepeur,r a6corrorHbre crrexr-
paJrr,I{bre xaparTeprrcrunlr $oroyNrrroirrr{TeJrefi. ,(;ra orlrx r4an{epenraft ucnonr-
BoBaJIacb ycrauoBKa, 6nox-cxeua xoropofi upr4BeAerla na {ur. 5. I4ao6panrenue

(Dur. 5. Enon-cxeua ycraEoBKE NIE cEErrrE a6comorurrx crremrpaJrrEbrx xapar(repucrtrI(
([oroynuomnteleft

uurr pa6oqeft JIaMtrLI 1 ctpomrcn RBapqeBbrM o6rexrusor{-axpoMaroM 2 o
yBeJrtrqeuueM, paBHbrM eArrurrr{e Ha qeJrrr MoHoxpoMaropa 3MP-3, orpaurlqer-
uofi uo Bbrcore. Ilepe4 nxoguoft rqeJrbro MoHoxpoMaropa uoMeqarc.s 6ron 3 c
EeftTpafi bHErMtr rraJrJraArreBbrMtr{ crero$unrrpaMrr. flannagrenrre cner:o$z.nnr-
pbr I,rctrgJrbaoBaJrricr trprr uBMepeur{.flx B crrer(rpaJrbHoM ltrrrepsarc 4400 -{2 000 A, n xoropoM outrr fiMeror rroqrz uocr:osuurrfi noaS{uqneur npotrycxa-
una (cll. nuxte).

zf
+
_-l

I, A 4400 5000 6000
P, % 8,51 9,06 9,58

7000 8000 9000 i0 000
9,87 10,t2 10,37 10,50

t2 000
10, 50

flpz cuarul4 ctrer(TpaJrbrrbrx xapar(Teprrcrrtr( r[oroy,lnnonturelefi, ec;u,t L, 4
< 4000 A, Ira pe3yJlr)Taruaquuaer BJrtrflrr paccearurr,rfi cner. ,(.ua ero ycrpa"-
HeHI{fl B HaqeorBe I{crorIIII4IHa CBera B I4}IrepBaJIe AJII4I{ B0JIII 3000-21000 A
r{ctroJrbaoBaJracr, BoAopollrraa Jrar{tra ABC-25. Bo4opo4nan JraN{rra rpeABaptr-
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rcJrbHo 6nna rprznaaaHa ro BrraqeHuflru CIISfl n pa6ovefi Jrar{re Ci4-10-300y
ro ortr{ca}IHofi nr,nue r{eToJII{ne.

Cnegyer ysecrb, qro clefirpaJrr,Hafl xapar(repr{cruxa SoroyMr{oxr{reJrer,i
BaBr{cr{T or }recra {oroxaroga, Ha r{oropoe [orraAaer cBer, r{ sro orr[MaJrbHafl
BeruquHa cBe"oBoro u.srua ans @3V-64 w @3V-79 paBHa 4 n,+t Ull. Ceerosofr
rroron rr3 r{o}roxpoMaropa Br,rxoAr4Jr pacxoAfltqr4Nrcfl nyqHoM. floaromy so:ro-
yr{Ho}r{r{TeJrrr tror,reqaJrtr{cb rra rar(oNr paccTo.f,rrrlr{ or BbrxoAHofi qenu rrorro-
xpor{aropa, sro6br Arrarrerp cBeroBoro nflrua Ha HaroAe 6rrr paneH 4 u,u.
IIpu arou SoroylrnoxirrreJrr,r BbrcraBJrflJrr{cb tro }raxc4r{aJrbHor\fy ctrrHaJry rrprt
L:4400 A (rucropo4nue (DDV 

- npu l,:8000 A). firn ur.rtaHus (DDV
uctroJlb3oBaJrcfl paBHor[epnrrft AeJIIITeJIT,, a ucTorrrrll](oN{ BbICoKoIo I{alrpfl}HeIII{fl
cJrylnrrJr' BbrconoBoJr6rurrft cra6lurrrBI4poBauHrrft nr,rnpnutr{reJrb BC-22. Ton
pa6oveft Jralrrrbr r(orrrpoJrl{poBaJrcfl c rroil{oqbro o6paaqonoro aMtreplrerpa KJIac-
ca 0,1, qro llaer Boctrpor{BBeAerrrae CII3fl Jrarrlbr c roqHocrbro +2o/o, Aocra-
rosnoft 4,nx 4auuofi pa6orbr. Toxra $oroyr{I{o}r{}IreJreft usrrepn.nucb c rror\roqbro
raJrbBarroMerpr{qecnoro orcqerHoro ycrpoftcrBa yo-206, r,rN,rercqero rra BxoAe
rrpeqrrarror.rHrrft 4erute.nb, TaK sro AuarraBoH rrailrepfler{brx ronoB 6rr.rr or 10-0
4o 10-a a.

Pacnpe4eneHrre oHeprr{rr tro AJrrruar,r BoJIH Ha BbrxoAe rlolroxporlaropa pac-
cqrarbrBaJrocr rro Sopuyre

Wx: BaaSklk2lts\,?v,

r4e B1 - ctrenrpaJrr,HafltrJrorr{ocrr aubprerrasecxofi gpHocrr{ pa6ouefi JraMtrEr;
o - TeJrecHrrft yro;n, noA noropbrM BI{AeH o6bextas 2 ras qenrpa HI{TI{ JIaM-

urr 7 (cnr. $zr. 5). Ec,nr.r 4uarrerp o6reHtrana d, a {oxycuoe paccrofl}Il4e f, ro

, : ,iq: - !- A,,
1612 - 16 '- '

S - nnoula4r pa6ouefi qacrtr oo,nr,{pauoaofi nr,rtra Jlautrtl, S - lh, r\e
I - ruwputta nro4rrofi qeJrr{ rrorroxllor{aropa, h - paslrep exo4rrofi q,eJrrf t\{o-

H0xpoMaropa tro BEIcore;
/c, - npouycraHlre uefipa.nr'ur,rx cnero(tranlrpoB;
k, - upouycnar{r4e o6senrusa-axpor{ara 2. llpouycnar.rrae o6teHrrasa 6ltro

'rlqareJrbHo r{BrrepeHo AByrltr rleroAarlr{. flepnuit BaHrIorIaJIcr B Toi\I, qro gilfl
r{BMepeurrfl cBeroBoro trysna .t1o rr [ocJle o6textana rr]rrrMell.flJrcr Bapa]Iee uc-
crreAoBaurrrifi rpor.oatrerrelrr, rarrerorqrafi paarroN{oIl}ryrc qyBcTBI4IreJIr,Hocrb rro
trJroq,aAr{. Bo a,roporr cryqae AJT.s r{B}reperrr4.s trpolycrraIIIr.a o6r,eHrr,rua vcrroJrl-
BoBaJrcfr cBeror{ep}r6rfi urap, c roxroqblo noroporo r{BrrepflrIacb r{FITeIIcr{BIrocTL
uaAaroqero Nrolroxporrarr{qecnoro tryqna csera 6ee o6r,entlrna u c o6retnu-
nou ({ur. 6). Feay,rr,rarbl r{B}IepeHI,LrI nponycnaHI4-q o6teHtura npeACraBJIe}IbI
ua drur. 7;

/c, - uponycnalrr{e rlol{oxporlaropa I3NIP-S. flpouycxaHlre rloHoxpor{aro-
pa 6r,uro r,r3[,Iep0llo no cnoco6y ((raHIlerr)). l\'[eTo4zxa arl4x rlsllepcirnft ua;roiHe-
ira s [121. I{plroaa rrponycxall\rfl Mo]IoxpoNIaropa trpeAcranrreIla Ha $rzr'. B;

Al, - caen'rpantnr,Ift ff]IrepBair, BLIAeJTfleNIJ,Ift uorroxpor{aroporl. flpra raa-

Meperrr4flx [cloirbsoB&Jrr4cb BxoAHafl r{ B];rxoAHafl qeJrl{ l\Iolloxpox{aTopa oAI4-

nartosofi [Irrpl,Ilrbr, noaTolly A?u -- bD, tge b - rutrpr{Ha rqeJitr'I, D - gucr:e p'
cra.tr rrorroxporraropa 3MI'-3. fiucuepcun r{orroxpollarolla I{ax{elrflel:crr c Alrtr-
Hoii. soJrrrbr. floaronry orra 6r,rna [peABal]I4reJlbl{o r4ccJreAoBaIIa [12], u noct-
poeu rpa$rax D -f (?").

Paccqntaunoe pacrrlleAc,[cl{I,Ie oHeprrru tro AJ]IrHart BoJl}I Ha BLIxoAe tr{o}Io-
xpoNraropa BNIP-3 rpeAcraBJleHo "Ira {nr. 9 (cunonuaa Hplreaa) . ltoporxo-
sorHonr,tft yqacrolt 3000-3500A orrpeAeJ].aerctl IIeyBepeHrIo. floarorry
pactrpeAelerrrre ,Hellrr4rl rro Airr4rrar{ BoJrrr rra BhrxoAe }IoHoxpo}Iatopa 6r'rno za_-

Mepego rro Jrro[r[Hecqe]II{I4II lloAartl{IIa B. tr{anectuo, qro pacrBop poganrr.rna 13

B arl{.[errrJirrr(oJre rroJruocrr,ro [orJrotrIaer ua4arorqlrft ceerosoiA, fiorolt' a Bo3-
HrrHa16,ua.E Jrrorr[HecrIe]rurarr trrNreer uocto-annr,rft rsaHl'osr,rft BLIXoA B LrHTep-



tlo//o,x/to/it-o- I A':
.mtluitKi/tt t n "

n0m0K

(Drr. 6. Euon-cxena

I - cBeroMepHblfi IIIaP; 2

1/0

Orr. 8. flpouycxaure MoEoxpoMaropa 3MP-3

(Dnr. 9. Pacupegeneutre oEeprr{tr Ira BbIxoAe .MoEo-
xpoMaropa n lictauonne, rpefrctanneruoft ua {ur' 5

ToqliaMu orMerreHo paclpeEeJleHrre gHeprr'Ir{' floryqeHHoe

c rroMolllblo pacTBopa poAaMl'rua B

2000 0000

ycranoBn[ ItrJItr [Br{epeur'rn Hoa{fruqueuTa rrpoflycrtaurlfi

- ooroyMltolltllTeflb; 3 - BxoAlroe oltHo cBeroMepHoro uapa; 4 -
o66eHTIl3

@ur. 7. flpouycxaut're nBapqeBoro axpoMara

/7'L

t0F

f0

/0000 l,,n

o6llenrrlsa
uBNrepfleMbIft

BaJre A.itr.rH BoJrH rraAaroqero cBera or 6000 Ao 2500 A I131. flotox JIIoMI{}Iec-

qerirlrrrr I4BrIellflJIcfl 0 IIolIoIqbIo ODy-7!l' trepeA HOropbIl\I IIoNletrIaJIcfl CBeTo-

du.ur,tp ItC-l 0, cl)ea aloulrrfi Bo36y)fl AalotrIee l{3ilyqeHl'Ie'

Ferry.nrtarr,l l{3r.[eX]eHlrft

Errlra [O;1ySeHb1 a6COIIOTHI,IO CleKTpa;ltbHlle xapanrepl{cTl{rtu nau6o"nee

rxr4pono BCTpeqaroru,raxcE B acTpoHoriusecHofi rrpaHrI,{He $Oroyn'rrrolrture.rleft
.pbir-Oa, Ody-Zg, (DDy-22, ODy-83, a ranrHe allrrrl4ficltux {oroyurronuere-
reft trN'ii 95028 u El\{I 625611.-^--[rnnorro, qro r[otoyuuorriitreJrr{ 14rleIor a_$r[eHr (ycTaJIocrr{>, xotoprrfi
nTlOtIB.ritreTC.E B TOM, sTO aIyBCTBI,ITSJIsIIOCTL @3Y neCfOIIbI(O yl{eHbIIIaeTCfl

Co Bpet\{e}Ie}{ rrpll et'o SaCBeTI(e. flpr'r arolr qel{ 6o"ur,ure BeJ]I4qIIHa CBeroBoro

nororia, naAarotrIero na $o,r'oy,uuoirrr4re.rrE,, reM 6orlure a$(lexr (ycra"rrocrl'r).

,(nA yC.rpaHe}IIIfl atorO a(lt!eI(Ta I,ICIIOitbSOBaJItrCE, TaI(I{e CBeTOBLIe IIOTOI(lI'

qro6r,r aHognr,ui rom OBy ne upeeocxoAl'IJl 5'70'7 a. Ilepeg HaqaJIoN{ I{3Mepe-

nuii c[oroyl{rro}I{r4Terru BacBerrtr{BaJITTcL B TerreuIac 0,5 qac crerour,TM rloroHoNr,

"4rn" 
6o.rir,ururu MaI(cIdMaJIr,HoIo, BoBlIoEiI-IoIo nplt Ira6osl'Ix. I'131\{epeHIIEx'

Bnrnr.r ,IBlIepeHLI xapal{repllcruxn 10 t[otoyrlnolnlrtenefi Ita]I{Aoro rl{tra'
CueH,rpa.rrs116re xapaHTepr4crr{nr4 IIaBII},tx aHBeN{rIJIflpoB KI{cJropoArlr,rx ^Qoto-
y*rrror,rrr"oefi cu.uino orrr,Iqalorc.s Apyr or Apyra. floarouy-uq Szr' -1!-yq1-
BeAerrbr cue*rparrbrlbre (pr{Br,re A,lrfi AByx a*;eartrrflpos_@EV-22 u ODV-83.
IIa'rpur" 11 upeAcrar.{eHr,r xapaHrepr,rcrr4Hr{ 03)/-64 z @3V-79. Oruoczre.nr,-
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(Dur, 10. Oruocrtearsbre r(ptr-
Bbre crren rpaJrrrofi vyucrrzrem_
uocrrr {oroyrrtsorHnre.nefi (tDV-

22 (a) n oeV-83 (6)

J000 J000 //000,1,,,1

t00
/l

_-y'

J000 t000 //,100 x,.,1

@lrr. 11. I(punr,re ctrefirparrb-
uofi qyBcrB[Tefirrocru Soto-
yruuo)finrerer:r @eY-64 r (DEV-79
Cn"uomgrre JrI{HI{u-ctrel{TlraJrbHbre
xapaxTeprrcrrr{u @Oy-79, rrrrllrrxoBafi
JIUHITI 

- CneHT]laIbHafl xapariTepl,I_
cruHa @Oy-04

@r.r. 72. Itpunne cuexrparsuoft
TIyBCTBIITeJILEOCTITI aur.nurliCnZX
Sotoluuoxrurereft EMI 95028

r EMI 62568
Cnlorrnr,re JrrrHIIrr - Boar{oi+illbre xa-
paft Tepr.rcrr.rfi II d]oroyMHoH{urefi efi EMf
9502B, unpuxoBafi Jrrrurrfi - y;rr,Tpa-

Suo,:reronr,u.1 xBocr HBaprletsHx Ooro-
yMHox{ureJreit EMI 62568

rra.fl 
. 
ctrer{rpaJrbHafr qyBcrBr,rreJrb}rocrb paSHErx 3r{Seil,rrrJrfpoB o3y_64 urree?

Iraa6poc, He rlleBbrilrarcquit +3%. y Oey-zg syBcrBrar;rr,]rocrb B ,tpacHoft
o6flacrrr ctrenTpa l{o}r(er cr{JrbHo paaJrr4sarr,ca. Tax, HaprrAy c o6r,r.rHr,rm; i,.p^Bafl 1) BCrpeqarorcfl_oqpaBr{br o3y-79, ctrexrpaJrbr{afl xapanreilr.rcrrrr(a Horo-
pr,rx AoxoArar Ao 9000 A (xpran_aa 2). r].a Snr. [2 trprrBeAeu; ctrexr]laJrbrrbre xa-
par(repracrr{Hl4 a}Irrlrzftcxr4x {oroyMrro}rir4rerrem E[,II 95028 u E1\4I 62568.
our_rroryr r4il{err, snasrarenr,Hrrfi paa6poc. Ftprnr,re t u z - xapar{TepacTr4nr{
r{au6oJree crrJrbHo pa,rr{saroqr4xcrr ar{BeMrropou E1\{I g50ZB.

B ta6;rzqe trprrBeAern;r peayJlbrarEr rarrep-euufi a6co.rrroruofi rryBcrBr.rrerr,-
Hocrl{ ilyqrurzx DHBeMtr,II€poa- 

^{_oroyrtno}IilzreJreft. trllarrepeutra cAeJragbr trpr4
l. ^:_80004 4ra @ey-22 

" Oay-SS rrnr)uX: 44OO A;;;;"." ocra.rrbHr,rx(D3Va^O4SoBpeMeIrHo l4arlepflJir4cb re^{HoBr{e ronu r}oroyr{Ho}r{r,rreJreft (upzt : 20" C) c uorroqbro oJrexrpoMerllr4rrecxo"u y"rrrrr"r, "eNIy-3, 
oponuir6_

poBaHlroro fro raJrbBaHouerplruecxol'i ycraHoBr{e vcD,206. Analiaa ta6,ruqrr
troxagr,rBaer, qro r{rrcrropo4Hr,re So.roylrHo;+rr{re,rrr (Dgy-22 rr (DDy_BB rr}reror
flpr,irrepHo oAr.rHaHoByro qyBcrBrrreJrbr{ocrb rr retrHosoli roH. tDSv_64 lr d;3v_7gtoxe 6;uranr{ [o cBor4M rrapaMerpar{. B To Bper{fl HaK anr.rruficxr,re Sotoylruo-

7004 ./000
a

J000 7000
t
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HtrrreJrr4 r,rMeror 6o,[ee srrcoxylo qyBcrBl{TeJrb}Iocra. Cre4yet or}IertrTb' qro
.a6co.rrrcrnafl rryBcrBr{reJlbHocrE, MyJrbrI{EeJIosHoro OAy-79 troqrtr Ao }, --
: 8500 A rrpenocxoAur qyBcrBr{reJrbHocrb HltcJropoAHbrx {otoyltuorHzrenefi .

,(ena6pr 1970 r.
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TI POCT Eff IIII}I OO TOEJI EIT TPIIIIECTI I[ft AI( CTIO HOMETP
IiIf ACTPOCTIEftTPOTPAOA

A. [I. Kyuruuqnufi

Onrcau trpocreftrurrii (foroarenrpusecrtuft axcrronoMerp rrpguoro orcqera, rrprrMer.Ee-
uuft oxoro 3 rer ua 1,22-cn reJrecxorre ltpuucroft acrpo(prar.ruecnoft o6cepraropr.ru. Ero
xrprrMepuo uorapraSuuuecHuft ruxog o6ecnesfisaer 6onrruyro mrrpfiEy ArraflaaoEa rra]repge-
MbIX CBETOBbIX trOTOI(OB,

A VERY SIMPLE PHOTOELECTRIC EXPOSURE METER FOR ASTRONOMI.
CAL SPECTROGRAPHS, by A. P. I{uldizky.-A very simple photoelectric exposure meter
used at Lhe 722 cm telescope of the Crimean Astrophysical Observatory is described. The
approximately logarithmic output provides a wide range of brightness available lor
measurements.

. Ec,nu q,eJreBofi acrpoctrenrporpa$ He cua6?fieH {oroaxcuouor\rerporrr, ro
Heo6xoAtir,roe BpeMfl a(ctro3r{rlurr or{eHuBaercfl JrrIIIIr, BecbMa rpy6o, IIcxoAfi
r{3 cpeAHr,rx ycJroBrrfi.Ha6rro4euzfi n B ocHoB}roM otrpe,4eJreHr{oro IIa rJras fia-
rrecrBa BBeBArrErx u3o6pa)fleHr4ft. B pe3yJrbrare oKoJro 20-30% troJryrraeNrbrx
ctreHTporpar0r or(asbrBaroTcfl HeupIdroAHbrMr4r Ailfl o6pa6oTnu. fIoaToMy ucrroJrr,-
sOBar{rre SKcnoHoMerpa B uIeJreBoM acTpoctrextporpase cyqecTBerrEo troBbr-
IIIaer a${el(rldBrrocrr, pa6orEr.

Po,rr oHcuoHoMorpa o6brsHo Br,rtroJrH.Eer rrHrerprrpyroqufr arenrpoSoro-
IreTp, rr3r,rep.f,rorquft rroJrHoe HoJrr4qecTBo cBeToBoiit aHeprrrtrr, [pr4xoAsqeft ]ra
3[ryJrbcr4oHHbrfi croft sororrrarepuaJra 3a BpeMfl aficrroSrlrrlt{r{. o4naHo Bo rvrHo-
rlrx cJryqa.sx, oco6eHHo rrpu AocTaToqHo cTa6I4Jrr,HoM ItarrecTBe 3BeSAHhrx ItSo-
6pantenuft, r\{o}r{er 6srrr zcnolrbBoBaH r,r 6oree rrpocroft aJ]enrpo{oror\,rerp c
HenocpeAcrBerrubrM orcqeroM, I4arrepflroqufi lrruoneuuoe BHaseur,re Berurrl,rrbr
cBeroBoro rroroxa, trpoxotr.arqero qepeB rqeJrb cue(rporpaSa. flpocteftrrzft aHc-
rroHoN{eTp TaHoro TI4tra (c saBrlrcrrMocT6Io BbrxoAHofo crrrHaJra oT Berr.rs[Hrrr cBe-
ToBoro rroToKa, 6nnaxofi x norapu{Mr.rqecKoft, qro o6ecuesr,rsaer: rrrapoxuft
,4r/ranaSoH uSMep.EeMbrx cBeToBbrx troToHoB) 6rur upuueHerr B Hpr,rucroft acr-
porlrzaruecxoft o6cepaaropr{ra AJrfl r[,eJreBoro 4zr[paxq\roHrroro acrpoctrexrpo-
rpa$a ACII-I1 122-cn pe{nerropa.

Br,rxo4 oncrroHoi\{erpa paccqrrrar-r Ha MraxpoaMtrepMerp, Ho AJr.rr rexyrrtrero
cJreE{eHr4E 3a uSMeHerII/IeM CBeTOBOTO trOTOHa trpe4yolrroTperr BbTXOA I{ rIa perz-
crpr.rpyrcq,uft aneHtpouurrft troreHqrroMerp rr,rua 3fI[-09.

Ipunquu pa6orr,r axctrouoil{erpa auailorurreH aJrer(rpo+oroilIerpaM, orru-
carrHErilr s [7,21,

3a rqenrrc ,5 (Srar. {) ycrauoureua [poBpaqua.rr rrJrocxorrapaJrJreJrb]rafi [Jra-
crrIHHa II rax, qro qacrr, cBeroBoro uoroHa @, or:parxaflcr,, traAaeT ua {oro-
HaroA Sotoyunoxr{rerr.fl (D3Y.

,(e.nrarenr, X.q (D3y, Jrarrrla 1, urampoaMtrepMerp p"A, peancrop R v fic-
ToqHr{K Br,rconoBoJrrrTHoro trrrraHrrfi Ea'o6pazyror BaMr(rryrylo qenb. Perxuu
JlaMrrbr JI w6pau raK, qro rrpt4 }ratrpflE(eHrrlr Ha ytrpaBJrflrolqeft cer:s.a Us:
: 0 oua rraxoAlLrcfl B ornpr,rroM cocroflHr4rr. Itorga HaroA @3V ne ocBeqeu,

155



Eatrps)fieHr(e Ug coorBeTcTByer BrraqeHuro Ter{HoBoro Tor{a 1r @3y, a sepeB
naMtry trporeHaer HeHorophrft rofi .r.

Cserogoft troror(, rraAa.s lra +oror(aroA, Br,IsblBaer {ororox, yBeJrEqL{BaIo-
quft Hatrp.slr(eHrre us, rrro trprrBoAtrr n r4sMeHeHr{ro ror(a Jrar\{trbr. B peaynrra-
Te lra AeJrr{Tere o3v u3r\1e}r.Eerc.s Hatrp.s}r{eHrre uzn, or noroporo saBfrcmr rrrr-
TerpaJrbHa.s aHoAHafl qyBcrBtrreJrbHocrb s o3y. vcrar-ronr.rnrueec.s 3HaqeHtre.
roHa I B I{eilI,I coorBercrByer otrpeAeJrer{HoMy BrraqeHr{ro cBeroBoro noroKa (0.

SasucflMocrb qyBcrBr,rreJrrrrrocrr{ .9 OAI/ or rratrp.fl}rieHrzfl trrrraHr{fl Ha ero
AeJrr,rreJre trpn6Jrfl]fieHHo Mo]r{er 6r,run upeAcraBJreHa [3] coornorue]Ir{erf

lg,S : aI}R { A, ({)

a 3aBI4CI,rl\rOCTr, TOHa 1 Or CrerOSOrO UOTOKa O - nUpalrieHrreM

E, R-I: # -k # (1,+ o.ro""n*o), (2y

rge k - Hoa{{uqreur [epeAaqr4 Jra]\rrrrl n Hanr4ofi pa6oueft roarne O, +- On
(ua Sur. 2 upnne4euEr xapanrepucrrrtu Jrarrrrbr 6)It1)H B BLIconoBoJrtrHoM pe-
)r{r{Me trpil Hatrpfl}fieHur4 HaKaJra Un: 5 6 v rranpnfi\errr{ll axpaHzpyroqeft cet-
firr Urr: 10 e); Rg - cotrporrnBJreHl4e ano4uoft HaI'pyBKrr @3V; 1' - reM-
noaoft r:on (DDV, aanucntTafr. or Hatrp-fl)r{euvn U2p r{ rerlneparypbl or(pyE{alo-
rqefi cpe4rr. Brrparxeur,re (2) nosno.naer trocrpor4rb opr{elrrrzpoBoqHbre BaBnctr-
rrocrr4 I : F (@) ra 4aer BoBMolrirrocrr, uafiru BeJluqzrly figl olpe[eJlflIoqyrc
neo6xo4uuyrc urr4prruy Al{atraaoHa r{BMep.rrer\{brx cBeroBr,Ix troronoB. BerzsuEa
.Rg otrpeAerfrercn ns (2) upz 1, : 0 u I"p: 0,5 EAI>R - BHaqeHEu toxa 1-

@lrr. t. flpuuqauzanbnafl aJrer{rprrqecxafi creua drotoarctroEoMerpa
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t00 q00 f00 000 /000 /200 /q00 fn,0

@rr. 2. Xapanr:epncu{Hrr JraMtrbr

6)I{1Et B Bbrcol{oBorrrrroM Pe-
}I{IIME

.(Dur. 3, XapaHrePlrctlr(rr 3r{c-
IroEoMerpa

.7 - BaBucuMocrr I : tr' ((D) npu I, :
:0i 2 - BaBr4clrlrrocrb I: tr' ((D) nPE

f{ : Irn1a, r, e' npr{ MafictrMarl'uoit
'reMneparype oHpyxaIoUIefi cpeEbr (, :
:20'C); lmax - orcqer MufiPoaM-
IlepMerpa IIpu saHprlroxI BaTBope I'I

EeHoroport reMfleparype o]tpyE(alollleii
.cpelbr; 16 - cpeArlee sHaqcuue or'
.cqera M[KpoaMrrepMerpa 3a BpcMrr 70

Sotorpa6lrponarlrrfi 3Be3E n

,B CepeAr{rre pa6osero Al{atra3olra

R, : -'n!."" . 1g 
-('rIsrEli+1l).

6 /'c l,u)c p

34ecr, (Dcp 
- cBeroBoft fiorol(, coorBercrBylotr{uft cpeAHeMy BHarIeHIzIo Jrora

prrfMa (@min +- (D*"*), ltt.p - xoo{{rzqrzeur trepeAarlu Jrai\{trbl B pa6oqeft
rosxe O, Jrex{aqeft Ha rlp.si\Ioft 2R w coorBercrByloqeft Ia - I"p (Szr. 2).
TaH, upn Soroyunoxu{reJre tD3y-7g, JraMrre 6}It1}It, cotrporuBJleuusx )/? :
: 23 Mou,, Re: 100 Mon I{ rlatrpfl}Hellr{Ia ncrosHr,Ina trr4raHld.rl Ea:
: 1600 6 BaBrrcrrMoctu I : I (iD) upu paarrrirx relrrreparypax oxpyx{aloqeft
cpeAbr rrp[BeAeHr,r Ha 6l,rr. 3. Ilpe4rapl4reJrbrroc rocrpoeHl{e xpranrrx 1 :
: fl (O) o6ecfies[saer Br,r6op Ar/ranaaoHa r4aue]lfler\rr,rx cBeroBLIx trorol{oB r4

Hecr(oJrr,Ro o6nersaer Haru6poBlty sltctroiroxrerpa. tr43 $lrr. 3 BI4AHO, sro pa6o-
qafl 06racrr, rrsMepfleNILrx cBeroBrrx rrorolioB O;rentut B lrpeAeJiax or {0-11
ao 4.10-B lltwl crro (4;na renecHorra 122 cw [4] c ytrero]{ orpa}Itellrllrr oI(oJro 10%
cBera or trJracrr{rrnr4 II (Sur. 1)) coornercrByer Ar{arasorry [pu6ilr43r4reJrbHo
or I 4o 9-. OnonsareJrbr{afl fiaJrr,r6poBna axc[orroMerpa [por{BBoArnrca rrero-
Aor[ ilpo6]r6rx aKctroBrrIIIafi, naH troKaBalro Ha dlr{r.3. B peay.rrr,Tare HaJIr{6poB-
fitrr BaBrrcr4r\{ocru I : 1(O) rprr}rvrraror Bug'1' : F (I), rAC f - BperI.E aKc-
troarrrlulr. llpn Sororp a$rzpoBaur4rd BBoBA paaJrr{rrHr{x cfienrpaJrLHLIx I{.rraccoB
trprd paarrr,rx Eracilepc?rflx r{ coprax {ororrareprraJroB BaBucrrMocrv T : F (I)
6yryr paaflrzqHbr. Olru oupe4eJrrrlorcfl B npoqecce EHCnJryaraI{r4}I.

.I{"nrare;rr,ra.fi anctr.rryararu4rr encrro}roMerlla (onoro 3 .rrer) rol(aaaJra, rrro
oH o6ilaAaer Brrcoxoft HaAelrtHocrblo Ir He rpe6yer oco6oro yxoAa. I{outpour,
.3a I{sMepeHr4eM cBeToBolo troToKa c troMotrIrrro r\rr{Hpoar{treplreTpa rroSBoJLfleT
otrpeAeJr.f,Tb Dncrroarzr{r{rr c rorrHocrbro rre xy]He 40% . K HeAocrarr(air{ oltcro-
HoMerpa cJreAyer orHecrrr Boail{o}KHbre oruu6xu (6onee 20o/o) s otrpeAeJlelrl{r4
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9r(ctro3rlr{rru trpfi cr{nr,Ho MeHflroq,uxcfl aTMoc*epHbrx ycJroBtrflx. B aTr(x cJry-.
qaflx )r(eJraTeJrbHo llctroJrbSoBaTr, nHTerpI,Ipyrcqufi SnctroHoMeTp.

I{eo6xo4ulro orMerl{Tb, qro otrtrrcaunrrfi aHcuoHor{erp Mo}r{er 6urr cua6-
)r{er{ AotroJrHtrrreJrbubrl\{ ycrpoftctnoM, rloBBoJrflIoqu},r oIIeHI{Barb r{HTerpaJrbrrbre.
BHaqeHllx cBeroBofi arreprurr, fipoxoAflqefi uopea qeJrb ctrerrporpa{a 3a Bce.
Bper\{r ancrro3r{rlrrr{. EroH-cxeMa raKoro ycrpoficrna trprrBeAeHa ua Srr. 4.
Ocr, peoxopga EIIII-09 (axnrouennoro Ha BbrxoAe axctroHoruerpa) Aoirlr{Ha coe-
AlrHflrr,cr c ocblo peocrara.R [5J, couporr{BJreHr,re Horoporo u3MeHflercfl tro Ba-
xouy .R : I (@) rar(, qro BeJrr4rruHa fr ncer4a yAoBJrerBop.rrer ycJroBnro ,R :
: llk@.

!fia,ttr4arpt0,x0!oo

(Dlrr. 4. Erox-cxeua rrErerpu-
pyrcqero yctpofictra

Orcrc4a cJre,qyer, sro trocroflHHa.s Bper\ren:r- r : RC o6parao trpotropqrlo-
rraJrr,Ha SHaqeHr4ro cBeroBoro [oTona (D. fiapa.rr,neJrr,Ho KorrAeHcaropy c nn,rro-
rraercfl ctrycnoBoe ycrpoftcrno 2 co c.rerquxonr 3. Itorga Hatrpfl)r{errue Ha Horr-
AeHcarope Aocruraer BHarreHVr Uc : const (r. e, uopora cpa6amrraHrrfl ctryc-
aoBoro ycrpoftcroa), Hou4encarop paapflp:arcrr co cxopocrbro TpaapK Z"up-
Hornsecrso qr{nJroB Bap.flA - paBp.EA KonAeucaropa, perrrcrpupyelrbrx cqer-
qrlrr(oM 3, 6yger trpotropquoHaJrbHo troJrHoMy KoruqecrBy cseroaoft eEepflrrr,
upolue4urefi qepea qeJrb ctrexrporpa{a aa aro BpeMfl.

B aax.rrroseuue cJreAyer orMerrrrb, qro BtroJrue y4oBJrerBopureJrbrraf, pa6o-
Ta AfiCIIOHOt\feTpa I4 IIpOCTOTa ero IISTOTOBJIeHIIfi trOBBOJIflIOT trCtrOJIbSOBaTb OtrIlt-
caHrryrc cxelryuprr trpoer(rr{poBaHrru {oroarcuouoMerpoB AJrfi ctreKrporpa{oa,.
pa6or:aroq,lrx r(ar Ha reJrecnotrax, rax u n ;ra6oparopu.sx.

Arrop crrr,rraer cBorrM AoJrroM Brrpaalrrb 6naro4apuocrr 3. A. Bnrpuueu-
no Ba uor\roqb, onaaannyni r ranu6ponfie oxcuouoMerpa.

,(era6pr 1970 r.
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I{STOTOBJIEHI{E BOJIbIIIITX CMTAJIJIOBbIX SEPT(AJI

IJIfI TEJTECHOTTOB TITIIOB LACCETPEITA r4 Pmqtr{ - }tFETbEHA

I. M. llonou

On[casbI ABa MeroAa rr]leABapr{TeJrbrroro HorrrpoJrff Bepxair B rrpoqgcce mnr,rQorxra r
troJrrrpoBr(I{ c rrcrroJIr,BoBar{lte[r rrBrfeprtrenssofr roJroBnrr ruua 01fI. To.iuocrr rrepBoro
r\{eroAa cocraBJl-ser 0,2-0,3 nnn, TorIEocrL Broporo - + 0,05 nnnt. Paccuorpegsr ocrroBrrr,re
MeroAbr ac{epr4aaqufi rapa6orr.rvecxr{x rr rr{fiep6oJrrrqecxrrx 3epr{aJr - [pr{MeueErre (AJrurr-
EOIO rrrTprrxa)), rlctroJrbsoBarrrre BBeSAoo6paanoro lloJrrrpoBalrL,Er{ra, [pr4MeHeEr{e ylpaBJrg-
eMbrx MeroAoe uur.r(poexr.r rr rroJrrrpoBnr{. 3tu *rero4r,r flprrMeuerrrr r(.r{BroroBJreEr{ro cr{TaJr-
JroBbrx BepHarr (IIa cr.manjra CO 156 u CO,l15 M) guauetpou go 800 .;re,u. Tlaro:rorreEHbre Bep-
RaJra ltMeror napa6oruuecxyro r rrnep6orflqecrryrc Sop*y r 6ygyr r4crroJrbaoBauBr B TeJre-
cxorrax Haccerpeua n Pnulr-Itper:r,era.

MAKING ,OF THE LARGE SYTULL MIRRORS FOR CASSEGRAIN AND RIT-
CHEY-CRETIEN TELESCOPS, by G. M. Popou.-- Twomethodsof ttrepreliminarytesLinb
oI mirrors during the process ol grinding and polishing by means of device 01If
are described. The precision of lhe firsL method is 0,2 p - 0,3 tr, [he precision oI the
second method is * 0,05 p. The principal meLhods o['the nraking parabbloid and hyper-
boloid mirrors are examined: <long sLrokes> method, sLar lap method and, the uiing
controlled melhods of grinding and polishing. These methods are used in the manu--
facturing of tbe sylull (cervite) mirrors (Lhey are made oI sytull CO 156 and CO 1tsM)
up to 800 mm. The mirrors have parabol.oid and hyperboloid surface and they will be
used in Cassegrain and Riichey - Cretien telescops,

B uactoaqee Bpelrfl nara6ouee pactrpocrpauel{br sepr(aJrr,rrbre reJrecnotrbl ctr-
crerrbr }taccerpena; 4.na 6o.nrurl4x reJlecHorroB qacTo rrptrMeH.flror TaK)fie cxe-
My HgcMura, B arux crrcrerrax uraBHoe BepHaJro ffBJr.flerc.q trapa6oJror4AoM,
BTOpI4IIHOe BepKaJIO - rrauep6oJIoIIAoM, aKcqeHTpI4CIrTeT Horoporo MOlrieT trpr4-
HI{I\{aTb paBJrIaSHLfe SIIarIeHI{fi B SaBI{CIIMOCTII OT $OryCn-r,rX paCCtOAur,rft r,ran-
Horo r4 Bropr.rqHoi'o Sepr(aJr u paccro.flHu.fl Me?r{Ay HrrMrd. B uocre4ulle roAbr tro-
ryqaer Bce 6orbuee pactrpocrpaHeHr{e ctrcreMa Prasfi - I(perr,eua 17,2],
ur,rercIq,a.rr 6oUr,ruee troJre apelrr{fl (6taroAapa oT0yrcTBr{ro Rorubr), Ee?r{errr4
o6rrqna.s cl4creMa l(accerpeua. floqrlr Bce HpytrHrre reJrecnotrbr, trocrpoeurrBre
r,IJIrd cTpo.Equlectr B trocJreAHr{e ro4rr (xponre coflHesHr,rx reJrecKorroB r4 sepx&Jrrr-
r{O-JIIrHsOBbrx CrrCTeM iVlaHCyrona z Illura4ra), Irr{erOT otrTrrKy, trocTpoeHr{yro
uo cxeue Puura -Hperr,eHa, urrv Brr$ort}MeHerrHyro CxeMy Pzqn - f(perr,ena,
ycJrolr{HeHHylo BBeAeI{I4er{ AorroJr}rureJrbuhrx Jrr{rrB, troMeqaeMr;rx oKoJro {oxy-
ca cr{creMbr. B renecHone Pnim - I(perrena o6a BepxaJra rrMeror {opmy rz-
trep6oroLrAa.

flpanrnna troxaaaJra, sro rraroroBJreur{e 6o;rr,ruzx u roqHbrx trapa6or[-
secHEx tr rutrep6oJrr{secHr,rx BepKaJr rd3 cTer(Jra trpeAcTaBJrfleT co6ofi oqeHb
AJrI4TeJrbHbrit trpoqecc BcJreAcrBr4e troropb BpeMeHrr Ha (orcroft)) BepKaJra B trpo-
qecce ltcnBrTaHldfr r,I HeAotrycTI{MocTB r{HTeHCI{BHbrX peH{I,rMOB trpr,I trOJrtrpOBnO
BepKaJr. flpra atolr orreub crporr4e rpe6oBaHr,tfl trpeAtflBJrflrorc.E K reMrreparyp-
HollIy peH{r{My [3] troMeIII,eHr{.tI, B noropor{ trporlBBoAzrcE troJrrrpoBKa BepHaJra
(uauprauep, trplr uoJrtrpoBne rJraBuoro BepnaJra AJrf reJrecxoua STIII reN{trepa-
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Typa rroAAepir{rrBaJracb c rosHocrbro :10,1" c). IzIaroronJreE}roe sepRaJro crpaAa-
er or <a${exra r{pafl) [2J, nHaeaHnoro xone6aHr{flrvrz reMtreparyprr s 6auue.
Sepxana, ycraHaBJrr{BaeMbre ua 6an.nouax n LIC3, r{eBoaMo}r{Ho r[BroroBJrrrb
uB crexJra (urapenc, JIlt5) nc;re4c:rsue 6oJrr,ut4xr4pear(trx xore6anuft rerrrepa-
Typbr B crparoc{epe r4 nocMoce, Br,rBbrBarotrIrzx 4e{oplraqurc troBepxuocru Bep-
Har. IIprrMerrer{rzre trJraBJrer{oro HBapr{a (xoa{{uqrae}rr retrJroBoro pacrrtrapeHrr.E
troqrrrB rrrecrb paB lreHbrxe, He]r{eJrrz y crexJra JIItS) noauo}fir{o AJrfl re.rTecr(otra,
rJe trpeArraarraqerrroro g"nx Ira6.nIo4euzfi Co;rnqa (raaoecruo [4], u'ro coJrnesHbrfi
TeJrecHotr c SepHa.rralrr4 r43 trJraBJreHoro HBapr{a cTpaAaeT oT rerrleparypHbrx
cueuqelrnft {oHyca, a rrJIocKI{e I{eJIocrarlrLre BepHaJra ero ocHaqelrrr c;rotnsofi
cl,rcrelroft rro4orpeBa, y.lrystuarcqeft rzx renJrosoft pexrurr). flJrasreunft r(Bapr{
Aopor u MaJroAocrytreH B nuge 6onr,rurdx BaroroBon, a uoaTolry ero [pr{rrerre-
Hr4e B HpyrrHlrx Terrecxonax orpalrl{qeHHo. tr{cno.rrr,eoBaHrae lrerarfluqecnr.{x
SepKaJr rroHa He Bbrlr.rro rr3 craArrrr snclepr{MeHTa.

B uoc.rre4nrae roAr,r ro.rrBrdJrcr uoarrfi crer{JroBr{AHrrft lrarepzaJr - c?rraJr.{
(ero uapxu CO 156 u CO 115NI), uuemquft rpaxrr4qecnra uy.rreaofi Hoe{{uqr.r-
eHr TerJroBoro pacrurlpeHra.s, B Hacroflrr{ee BI]eN{fl s CosercHolr Coroae r{BroroB-
JrflIorcfl l\krcr\a r{B cr{TaJrJra ArrailrerpoM go 2 ru trpu roJrtrIr{ue 4o 0,3 az. B CIIIA
paapa6oran auaJroruqubrfi. lrateprza;r KepBrIT, r{B noroporo orJrrzBarorcfl Baro-
'ToBKr4 ArzaMerpoNr go 4 n. Ou-srr uoHaaaJr, oAHaHo, uro o6pa6orxa criraJrJra He-
cnoJrbno orJrr{yaercfl o'r' o6pa6orxr{ crer{ra u troryqr,rrb roqHyro troBepxflocrr
6onsruoro paaN{epa }ra cr{raJrJre CO 115 i\{ uomuo, roJrbno trpr{r{eHflfl ctrer{rdaJrb-
HyIo N{eroAr4Hy, paapa6orarrrryrc HaxII4 trpr{A{errr{reJrbrro n trJrocnr{r\r ra c$epraue-
cnr{Dr BepHaJraL{ Arzarrerpor{ Ao ll00 nn [51. O6pa6orna cr4raJrJra CO 115 M
Hecr(oJrE,Ko nlrorqe, HelrieJrr4 CO {56, 6.rraro4apa N{errbrxe}ry ql,rcJry uyaupefi a
IrepBoM. Mero4uxa r{BroroB.rrer{Irfl Torrur,rx nec(repzuecr{I4rx sepr(aJr 143 crrraJrJra
[o Hacroflrr{ero BpeMeHr,r ne 6r,rna paspa6oralra, rrptr{qerr rocrroAcrByer r{He}rrie
o xpaftuefi TpyAHocrr{ r{BroroBJreHr{fl rar{ux Bepr(a.rr.

NIr,r zcurrraJfir pn[, MeroAoB ac{epraaaqur{ Ha Kpyrrrrbrx crrraJrJroBbrx Bep-
r(aJrax (4ualrerporr 4o 0,8 ,rz) rz uoxaaaJrtrr, qro rraroroBJrerrr{e roqrr},rx trapa-
6onrasecHzx z ruuep6onilqecnl,rx BepHaJr BtroJIHe BoBlro)riHo.

1. Merogura ftonrpoJrff crrraJrJroBbrx Bepr(ail

Ilepnouaua,nruaa o6pa6orHa acSepnsecxoro BepHarra (o64rapHa, rpy6aa r.r

ToHr(a.rr ru"rrz{onHz) rrpotrBBoArdrcfl coBeprueHHo aHaJroruuno o6pa6orre o6uq-
uoro c$epuarecnoro BepraJra lrB crrraJrJra [51. O6parqaerr, o4Har{o, BHr4}IaHrre lra
trpoqecc rl3roToBJIeHI{f orBepcTlrfi B Sepr(a,[ax, vctroJlb3yerrbrx B TeJrecHorax
Haccerpena ra Prqz - I(perr,ena; AeJro B'rorr, qro fipocBepJreHr{oe HacriBoBr,
orBepcTr{e cytr{ecrBer{Ho ycJroErrr.seT rrpoqecc acsepnaaqlrr.l sepnaJra, He tro-
BBoJrflfl r4ctroJrbBoBarE Henoroprre o6qenplrrrflrbre rierri4r,r lleryrulr ($rzrypraaa-
r{rr[) Bepr(aJr. floarorrty rr]r peHorrerrAyeNr r{crrorrE,BoBarr, nplrcrrj trpoBepeH-
rlr,rft uar,rrz rr olpaBAaBmmft ce6s Ha trpar(rr{ne: trocre rpy6oli o6pa6ornra npo-
r{BBol{r{rcfl cBcpJreHrze Bepr{a.rra c :rr,urnoii cropoHr,r rpy6uarr,rrr cBepJroM c ra-
nr{N{ pacrrerolr, .rto6u go nzqenofi troBepxuocrrr Bepr{a.[a ocTaJrc.E c;rofi ronuqu-
uoft 2-4 run (rlparwrna tronaaaJra, qro roJrtrUrna 0roro cJrofl rre Ao.Irlr{Ha [pe-
Bbrrrrarr, 7120 ot rorrq,uHr,r BepKarra eo fia6exiaHr{e trocJIeAyr-rIqefi 4edroprraqraz
BcpxaJra B trpoqecce AocBepJrr{Baur.ra).,{ocnepJrrrBar.r[e orBepcrl{fl rrpor4aBo-

Ar,rTcfr rrocJre oHorrqarrr4fl rrpoqecca AoBoAKrr, HorAa troBepxl.rocrb sepl{&Jr& [pr4-
Mer onoHqareJrr,Hyro roquyro $opuy. Arra.norraqnrrii nplreu afr,r c yclexoll r{c-
troJrEsyelr u rTpm trsroroBJrerrl4u ac{]eptrIlecHrrx sepr(aJl I{3 creltJra.

Vumrr,raaR, qro curaJrJr [oJrr4pyerc.E B ABa-Tprr paaa (nplr ]laBlrlrx ycJroBrr-
nx) rre4rerrrree crexJra, qe"recoo6paar.ro B trpoqecce touHoii utnr,r$onxra troJry-
sr,{r6 roqnylo crfepuuec(yro r4Jrtr acrfepuuecnyro {opuy, Heauaqr,rre.[E,Ho orJIrL-
qarcrqyrcc.E or rpe6yerirofi. OquaHo r{eroAr,r Hor{TpoJrrr ur"irnSonaHuofr uonepx-
rrocrrr ne paapa6oralrbr, rrro Br,IHyAfiJro rrac trp[il{erlr4Tr] c;re4yrorqufi x{eroA.
PaccuoTpr,nr ceqelrrae Bepr{aJra rrJrocxocrE,ro, npo}ioAflqefi uepea ero ocb; Ba-
.[rerrr'[r Ha ceqerrrlr{ l]flA paBr{ooTcToflq,r{x ToqeK-petrepoB, HaquHarr oT I{eIrTpa
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(Dur. t. Cxer'ratuqecroe IIBo6pax{erlrre lraMepnreJrE,roro fipfl6opa(cu.norruaa oxpyrrrEocrr,)
AJrfi KOnrpoJIff rroBepxHocreii rlo [epBoMy MeToAy

3eprrano lrso6parrrcrro rurpfixoBorl rlrnueit

Q)ur. 2. Cxelra ucro,rb3oBarrr,rg gpyroi,i paarroBrdltrrocrrr r43MepllTeJrr,rroro rrpu6opa (ctrrom-
Eafl oxpylr{Eocrl) Arfl noETpoJrrr nonepxllocreir rro BropoMy MeToAy

Sepfiaro (ero leHrp a roqHe A) uao6paxtelro xrrpuxoBoii nlr:.Iuetr.

BepHaJra. ,I{na zarrepeHr4fl r,rcloJrb3yer\{ trpu6op, ocHoBofi Horoporo flBlrtrerctr
I{SNrellI{TeJrbrrafr rrpy}nr4HHo-oIITI4qecHafl IOJIoBKa TI{rIa 01rI, 4arou1a.s TosHocTL
orcqeroB +0,05 ilHJu,. ?Ta roJroBKa BaKperrJraerc.rr B l{eHrpe MerarrtLsecltoro
ArrcKa (tflrr. 1) c paAr,rycoM r < D (D - 4uanerp Bepr(aJIa) , paenrrnr paccro.rl-
r{r4ro il,re}riAy us6paHHr,rMIz TosnaNrr4 sepKaJra. Ha oHpymnocrrr ArrcHa pasr4eqe-
rrLr Tplr ltlapl4Ka A, B m C, tr.pweMl paccro.Br.rr{e ]\re}nAy lrraprzKaMl4 B u C wa-
Jro rro cpaBrreHr4ro c paArrycoM r (oJTbrIa (Ilrapnnra A, B, C troMetrIarorcfl B Bep-
rr[Hax paB]ro6eApeHHoro rpeyroJrbHr4Ha).

Mero4rana r{ctroJrbBoBann,q aroro upra6opa cBoAldrcfl K rr3MepeHrrlo troBepx-
HOCrrr sepr(aJra B perrepHbrx ToqHax, Haqr{rrafl or r{eHrpa sepr{aJra (or neHoropoft
rloBepxHocTr.I cpaBHeHr{fl, B qacrHoN{ cryqae * 3ro IIJrocHocTr,). AiltI croro [pI{-
6op nonreqaK)r Ha tr{a.Troe BepnaJro, trpeAcraBJrrrouee co6ofi c{e1iy cpaBHelrt{rI
u r,rMerou{ee HplrBrr3Hy, BecbMa MaJro oTJr[qaroqyrocfl oT cpeAHeft IipLIBI4BI'rbr

vI}AelfiItr, u 3atrI{chrBaloT I]oKa3aHI4r.E Irllu6opa; 3aTeilI allafloll4sHo IloJIy-
saroT orcseT B I{eHTpe I{BroToBil.qe},1oro sepnaJra, rroN{ecTr,{B qyrr roJroBIttrr B

r{eHrpa.rbrroft peueprrofr roqne (corua4arorqefi c qerrrllo}r BepHarra) rr opl{elrrrr-
poBaB ooL crrN{N{erprzu upra6opa (upauaa AD) egom, ceqeul4.s sepr(arla c pele-
paMrl. PaeuocrE, [oflyqeHHr,rx orcqeroB 4aer rpe6yeN{oe orcrylrJler{rde {opust
froBepxrrocrr4 3e]lHaJra or c+epbr cpaBHeHrrfl. Sareu ilepexfeqa.ei\'I upra6op BA0TIE

Ar4alrerpa 3ep(aJra rra cJre[yrculylo roqHy - pefiep r4 HaxoAr4rl orcryrrJre]Ir4e or
cdlepbr cpaBrrerrr{.a AJrfl Drofi roqr{rr r{ T.A. flonyueHnrre qr4cJla rroaBoJr.fiIor rlo-
crpor{Tb rpadlvH, uBo6pa}Halou,I4ft orcrytrJreHr{e Sopur,r rloBepxllocrl4 sepHaJra
or c{epr,r cpaBrrerrld.Fr. IIpn arolr penolleuAyercfl oHaqaJla BB.Erb ltoJrl;qo 6oJIL-
lnoro paAr{yca r: Dl5, tro Aacr rpa6r4lt, fiocrpoeHrrr,rfi uo HeMHoroql4cJlerr-
Hr,rr{ pe[epaN{. SareM troJryqe[Hbrft rpa$rzn Nro]rrHo yroqrrrrrr, trprr[renl4B KoJr6-
rlo BABoe nleurlrlero paAl,r yca rl2 w oaegx trpollelr{yrosHble roqItra - petrepbl,
tror{erqeEr{rJe }ra paBHbrx paccroflHr,rflx or rrcxoA}ILlx petrepoB, 14 T. a. r{ro6rr
y6eautt cn, qro troBepxllocrr, Bepr(aJra cldx{x{erpr4qua oruocrlreJlluo otrTzqe-
cKofi ocI,I, rrymHo rroBropr,{rb I4sMepe}Il4fi Anfi Apyroro Alrar{eTpa sepHaJra, Ha-
trpr4Mep rreprreHAr,rHyJr.EpHo r( ucxoAHoN{y. cpaBHuBaa roryqennr,rfi upo$zns
c BrJq[cJreHrrr,rm nporfnJre]r AJrfi IdAeaJTblroro (6ea oruu6oH) aepxana, HaxoAr4M
orun6Hy rr3roroBJlfleMoro SepHaJra, Ilpanrzxa IIoKaBaJIa, qro uorpe]xHocrrr
orrpeAeJrel{I{n Sopur,r troBepxlrocrr{ oru M MeroAor{ He rrpeBocxo gtrr 0,2-0,3 nnn
3auerram, qro MaJroe BepnaJro, cJryxtaqeec{epoft cpaBrIerII{.a, rzaroroBJlflTb Ire

I
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o6.saarerruo, ero poJlb r{o}Her BbrtroJrurITr, trporraBoJrsnuft yuacron I[BroroB-
JrfleMoro BepnaJra, xpriBlaaHa Horoporo ualrepeHa. HauDuruep, tr{oxtl{o orrro-
nlrpoBarb Bror )nracron B reqeHr.re 10-20 ilurd v orpegelram ero HprurBrrarry re-
i{eBhll{ MeToAoIu.

Toqnocm trBJloll{eurroro rreroAa Aocraroqua AJrfl r(oHTpo.nx rurztfoaanuofr
rloBepxHocrtrr, Ho He Aocraroqna AJr.fl rlccJreAosaHuft troJrtrpoBarruoft uonepxuo-
crl{ B rrpoqecce {lrrypuBaquu (gono[Hra); B DroM crysae Mo]r(Ho rlctroJrbaoBarb
Apyrofi, 6o,nee rossrrft rpz6op ({rr. 2), ran}fie rrcrroJrE,ayroquft yme ytroM.s-
Hyrylo rrallrepureJrr,Hyro roJroBRy. Sror uprz6op (uaroron.neuubrfi s Macrepcxux
ItAO) trpeAcraBJlfler co6ofi ltoJrbqo c Al,ralrerporr, HecHoJrbr(o l{errbrrrr{M paAuyca
SepHaira; tro oHpylr{HocTrr noJrbqa pactroJroEieHbr rpr{ rrapuHa, Ha fioropr,re
KoJrbqo otrr4paerc.E trprt HaJroxterrl4lt Ha Bepr(aJro. B .rovHax, orMeqennhrx Hpe-
crr{r(aMrr, pactroJlararcTc.n l4arrepureJrrr}rbre roJroBr{I{ (ouz raxme paBMelqeur,r
Ha or(pyx{rrocrtrr, Ha roropofi trorreqeHbr ruapraHz). Hzclo roJroBon r\{o}r{er
6nrrr, z 6oree rpex. Mero4raxa tr[clroJrbBoBaHrr.fl DToro upz6opa raxoBa: rroMeq,a-
elr upu6op Ha BepfiaJro coocHo c orrrrdqec(ofr octro (qeurp BepxaJra coBtraAaer
c rIeHTpoM xonr,qa) trr cHr{MaeM orcserbr co Bcex roJroBon. Sareu cTaBrr}r trpfi-
6op na BepnaJro rax, uro6r,r roqr(a,4 ({rar. 2) onaaanacb onoJro rlenrpa Bepr(a-
Jra, a roqxlr B n C oxaaaJrrrcb na oguofi m roii: irie BoHe BepraJra. flonyulrM paB-
Irocrb tronasaurrft roJroBor( upra uepaoii n nropofi ycraHoBxax HoJrbrla, upeA-
cTaBJrflIotqyro oTItJIoHeHrIe 3oH Sepr(aJra, Ha fioTopErx pactroJrorfieHr,r roJroBnr{,
or c$eprr, trpoxoAffqefi uepea roqxr{ A, B, C. 3r,o'r r,reroA rosuee uepBoro,
Tar( HaH on cno6o4eu or HaKotrJleuu.s orura6ox rpli r\rHoroKparrror{ trepeMeqeHr{r4
upu6opa (rounocrs B aroM cJryqae onpeAeJr.sercfl roJrr,Ho omu6nauu ual{epu-
TeJrbubrx roJroBor{, T. e, tropflAxa -l- 0,05 runat).

Tlcuo.rrr,aya otrIrcaHHbre MeroAbr, B rrpoqecce urnz$onxz Molnuo uoJryqum,
rloBepxHocrr, 6nuaHyro x tpe6yelrofi, a e trpoqecce troJrr{poBr{r{ upoBecrrr
oHoHIIaTeJIbHyIO AOBoAIty' IIoJIIrBy.flCt, oIIrI4qeCHtrlll{ cpeAcTBaMI{ KOIITpOJIf .

Ecru orcryrrJreHtr{e roronofi troBepxHocrlr or 6nurnafimeft cseprr ueseruxo
(ne 6oree 2-3 nnrw), ro rrox{}ro orrunu(lonarr, rroBepxHocrs B Br4Ae rrpa-
sl4rr,Hofi cSeprr, a ac{epraaaqr{rc [poBecrrr B npoqecce [oJrr{poBnu.

2. Mero4nr acrSepuaarlr,ur rr rrx [pr{Merrerrue

flpoqecc troJrr{poBnr,r crrraJrJroBoro BepKaJra cHaqa:ra BeAerc.s raK }fie,
r(ar( 14 B cryqae c{eprauecroro BepmaJra [5], oAuano, B Toru clrysae, HorAa
ac$epraeaqzn 6r,tna rrpoBeAeua B npoqecce ru;rlrQlonHra, per(oMeHAyerc.E ,tcrroJr6-
sOBaTL l{frI(yIO IOJIITIpOBOIIHyIO C]\{OJIy, TaK ItaH IIOJIIIpOBaJIIHIII( I{3 rnep4Ofi
cl\roJrbl, I{aH rIpaBI{JrO, CTpeMI4TCfl CUIaAI4TL IIOBepXHOCTb, npeBpaTIIB ee B
ccbepy'flocne roro KaIt rIoBepxHocrr, BepHa.lra rroJrr{ocrbro orrroJrr{poBaua,
HaqfiHaerc.fl npoqecc AoBoAnrr (srarypuaaqur), o xoge Horoporo sepHaJro trptrHrr-
lraet rpe6yeuyro {opruy c BaAaHHoft rosHocruro. Ilplrueurarenr,ub x o6risuuill
creHJrflrrlrbrM SepKaJraM paapaSoraubr cJreAyrorqr4e ocr{oBHbre MeroAbr ac{eprz-
sarlurr BorHyrbrx uapa6otrzuecHlrx r4 ruuep6onrauecKux uorepxnocr:eft. -

1. Ac{epraaqfil ((AJIrrHHbrM Ixrprrxolrrr. tr4cnonr]BoBa]rue 6o;rimofi aMtrJrrr-
TyAbr Hone6asufr. trortrpoBaJrburana (racuoJrr,Byercf troJrr4poBaJrLHtr{H clJrorr-
rroro rr{tra, ArraMerp ero paBe}r AuaMerpy eeprara) - 3TO TaK rrasbrBaer{afi
ac{epuaaqug (AJrrdrrHr,rM lrrrptrxorf). Sror uero4 trptrMeHulf ToJrbKo H Bepr(a-
JIaM C lranofi acsepzyuocrbK), u ero trpr4r{eHeHue sasacryro npuBoAr{r n qpeS-
r\'reprroMy cpa6arrrnanr,rro sueulueft aonr,r (uoaoJrerue rar uasbrsaex{oro 3a-
nana Hpan). Mrr ne oupo6osarn aTor MeroA Ha cr{TaJrJloBbrx SepHaJrax BBr{,qy
ero orpaHmseHuofi troJreBHocru, Ho [pu]trer{fiJrr4 ero coBMecrHo c Apyrr.nrr4
i\{eToAaMZ B OCrrOBrrOt\f C qeJrbro ((SaBaJrr.rBaHrrflD HpaeBoft aonrr aepxana (upu
r'rBroroBJreHI4I{ BorHyrr,rx uapa6o.nuqecHr{x Ir rrallep6oJrrrqecr{ilx uonepxuocrefi
r{3 r,rcxoAHoro c{epnuecHoro sepHaJra Hy}r{Ho yAaJrurB MareprraJr B r{er{rpe
r{ rra Hparo aepxaua).

2. Ac{epuaaqua MaJrr,rM uoJrrrpoBaJrbgrrr(oM. Sror ueroA B Eacrorrqee
Ilper{.fi nau6oree pactrpocrparreH r,r trctroJrr,Byercq trpl{ rac$epnaaqzr{ BepRaJr
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c rro6brr{rd orcrytrJrerrrtflMu or cSepu; trprr eroM BoBMo?r{Ha ac{epnaaqun
TaH)fie LI sepHaJr C I{eHTpaJrr,rrbrr[ oTBepcTtreM.

Cyqnocts MeroAa BanJlroqaerc.E B cJIeAyIotqeM. Il[arorosnsercfl trorr{-
poBaJrbHr4n, nnreloqufi Br4A 3Be3Ar,r [6]; Rraauerp SBesAbr rr,r6tapaercr paBHr,I]I
or 2/, go 3/a ,(Eauerpa BepnaJra. SepHaro o6pa6arrrnaercfl B rIoJIolI{eHI[Id JII{-
qenofi rroBepxHocrrrro BBepx, upuqeM xapanrep 4nurxeurafi noJlr{poBaJrbHIrKa
ru6rapaerca tam, uto6rt o6ecue.Ifim, clseM crenJra Iro BaHoHy, o6ecneuunato-
qerry npeBpaqeHl{e zcxognoft cdleprauecxofi troBepxHocrl{ B KoHfiqecnoe
ceqeHrte [71. Ilpra arot\{ Br(cqeurprrcrrrer Houuqecnoro ceseul{fl yBerfiqfiBaercr
B xoAe o6pa6orxn, rlBMelrfrrcb or rryJrfl 4o rpe6yeuoro Blraqelrlrfl.

Baxrno trpoltonrpoJrl{poBarr, BTor trpoqecc u y6egutr,c-E B roM, q?o Br,I-
6panur,rfi peffir{M pa6orr,r o6ecnesfisaer rrMeHHo troryrrerrl4e fioHl4qecxoro ce-
veu!,rfl, a rre Apyroft uouepxuocrra, B SToM clysae roqHocTE, otrlIcaHHIJx I\Ie-
xaHllqecn[x r{eToAoB ltorlTpoJ]rl Mo}fieT or(a3aTbc.f, HeAocTaTotlnofi u neo6-
xoAIrMo uepefirra K trctroJrbaoBar{I{m otrTr{qecxr4x r{eroAoB. Sgecr nau6olee
ygo6urru rreToAor{ .flBJr.sercrr l[ctroJrr,BoBaHr{e cneqlraJIbrro raerorosilerruofi
HoMtrencar{fionnoft JrrrrrBr,r [B] n cxerr.re, raao6panreuuoft na Szr. 3, r4e ,4. - Idcrlbr-
TyeMoe Bep(aJro, B - HolrueHcar{rroHHafl Jrtr{r.rBa, ^S - cneraqaflctr roqra
n J'ee raeo6parxeHue, C - uom (Dyxo. B'ros(e,S'uoryuaetcx 6esa6eppa-
qlrorrHoe nso6paxreurae; cxeMa pa6oraer B r{ouoxporvrartrqecxoM csere. Pac-
cro.sHr{e d or rosnu .t go nunerr B uorxer r{Br{eH.ETr,c.E or nyJIfl Ao HoHeqHoro
BrraqeHpr.fl, ripr{ r(oropoM axcqenTpr{cr{Ter e Bepr(aJra -4. npunrauaer BaAaHEoe
Bnaseuue. Ac$epuaaqurr Haqrruaercfl ttpv. e2 = 0, HorAa rrcxoAlroe Bepr(aJro -c$epa, Barex{ fiepeMeqaro'r Jrr{IrBy no Mepe roro, HaH DncqeuTpr4cztet aepxana -A
BoBpacraer, golmeaacr, sro6rr raao6paxienrae rosltu 6rr.no 6esa6eppaquoH-
Hr,IM; ATO OsFraqaeT, qTO npOqeCC aCcfeplraaqurr r{Aer [paBI4JrbIrO I{ pe]r{uM
troJlrdpoBmfi eu6pau BepHo. Ecnz rxe r{e yAaercfl usr6parr, BHaqeufie d, tpa
noropoM uao6parHenue roqltlr ,S 6eaa6eppaqnoHuoe, To pe?firrrr rroJlr{poBltr4
nr,r6pan HenpaBr{Jrbrro u noryqeHHafl noBepxrrocrb }re flBJrflerc.tr Horrusecxl4M
ceqeHr4erw. Tenepas fiaprr{Ha troaBoJr.fier B aroM c.lryqae onpeAeJrlrrb ornJro-
EeHIr.s uonyuenuoft troBepxHocr[ or KoHusecxoro ceqeHtrrfl, sro B cBolo oqe-
peAr,, AaeT BO3l\{OEtrrOCTE, COOTBeTCTBeHHO r{Br{eI{I4Tb pe?Itr{M rIoJrr{poBnI4 c
rleJrr,rc r{cnpaBirer{rr.E STrrx gesexron.,{,na 6rrcrporo oupeAeJleHl{fl trOilyrleH-
Horo DncqeuTptrcllTera e2 eepxana ilpl,I TnaBecrlrbrx traparletpax ruustr B,
Soxycuou paccroflIrr{rr F aepHa.na Ir paccroflHetv d or rosltr4 ^S 

go ,nznarr B
y4o6no ucrroJrbaoBaru, Sur. 4. (Donycuoe paccroflHlre Jrr{EBbr trpr{Hfro paBHLIM

eArruraqe. Sror rpaSun cocraBJlel-r Ha ocuoBe roqHIJx pacqeroB xoga nyuefi,
npuqeM {opua Jrtr{Habr 6rrna nr,r6paua utocnonr,ruyrrofi c rlJlocxocrblo,
o6parqenuofi x aepna.ry; tronaaareJrr, [peJrorfJrerrlrfl crer{Jla JIrarIBr,r ry: 1,52.
flpr,r na6nroAeHl{.flx Me}r{Ay rJraBoM Iz Ho}r{oM OyHo roueqaJlc.s unrep$epeu-
qraonnr,rfi cnero{unr,rp AJIFr ycrp ar{eurlrr B fiinfl:n\t fi xpor{arrdrIecnoft a6eppaqrzu
JItr{H3bI.

tr4nor4a Bl,recro aneagoo6paalroro troJrl{poBaJrb}rrlxa trpur{entllor troJlr{po-
BaJrr,Htr{n r{eHrrmero pasMepa (Auauerp ero trop.flAHa 1/, 4Iaauerpa aepna.na),
Ho o6r,rsno ((cfrJloruHoro)) TIrtra; MeroAr{(a ero tr{ctroJlr,BoBar{rrrr aHailorlaqHa
trpulrelreHrrro anea4oo6paBHbrx troJIr{poB aJIr,HrrItoB,

flprr trotrbrrnax ac{epuaaqzra cr{TaJIJroBbIx Bepr(a.TI HaN{tr( B flepBylo
oqepeAr, 6r,rn oupo6oBarr ilreroA, cs.Eaaunbrfi c trprltMeHelrr{eM sBesAoo6paanoro
uonraporanr,nuxa. flepnr,rnr o6pa6arunaJrocr, BepHaJIo uB crrraJrJla CO 156

AuaMerpolvr 540 nu c orBepcrrler[ ArlaMerport 110 ,itnn ,r c cloxycurru paccrofl-
nraeu F :2150 nn(r. e.'c orHocr{reJIEHr,II\{ orBepcruer{ A : 7: 4). B upo-
qecce troflupoBxl{ rroJlyqeua roquafl ctlepuuecxaa r]oplra SepnaJra, a sarenr
c troMorr[bro-snes4oo6paBrroro IroJrl4poBaJrbrrrrna c Alaa]\{erpou 

2/u or Alral{erpa
BepnaJra Ha craHfie IIIII 350M 6rua upo4enana o6r,tgllafl npoltreAypa ac$e-
prraaqr{Id,, r(a6 orrlzcauo Bhlme. O4uano ETor trpoqeco He yBeHqaJlc.fl yolrexol{
fr troBepxlrocrr, ocraJracr upr6nmuielrllo c(repuuecxofi, ecJrrt He csurarr,
SuaqureJrBrrlrx BaBaJroB Ha Hparo Bepr{aJra I{ onoJro AI;Ipbr. Brrna rar(x{e npc4-
trp[Htrra trotrbrrna [poBecrl[ acsepuaaqulo (napa6o;ruaaquro) c troMoqrro
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4,t0 4J,r d

(Dnr. 3. Cxeua, lrcrrorrraoBaBmrr.f"#.Ir"#iil83#fd3;"vrllx arr;rr,rrcor.rAoB, napa6oror-

@ur. 4. 3asficurr.rocrr, paccrorrlllr-fl MeE(Ay tO.rHofi u .lusaoit or rrpotrsBeAeuux sonycuoro
paccTofiErrE sepr{aJia Ha r(BaApar ero aHcqeETptrclrTera

MaJroro (4uanrerporr 15 car,) crrJrorrr.Ioro rIoJIr4poBaJIbutr{Ha, Ho nprl DTor{ o6Ha-
pylIttrJIOCb, qTO [{I'IOrOqllCJIeHHLIe BCI(pbIBIXIIeCf IIyBLIpI{ Ha IIOBepXIIOCTIII

Sepr(aJra (pacrroJrr4poBr;rBaroT0fl)) I{ CJry}r{aT I{CTOsHUKaN{IA AyrOO6paSHEIX l{eCT-
r{brx orxr{6ox. Tanranr o6paaont, rpaArrur{orlHafl l\Iero4r{Ha acsepr4Sa\nv Arfr
cr4raJrJra onaBr,IBaeTcfl HerlpI4roAIroia|. ilo-nugnrrorty, trpuql4l{ofi flBJIflroTc.rl

TerrJroBbre cBoficrBa cr{TaJrJra, B qacrrrocrtr{ ero HI{BItr{fi (upaxruvecHu uy;renofi)
noaSsuqnenr retrJIoBoro pacrurtpeIIr4fl, zrparoqzft sI.Iaqure.lrbHyro poJIb B

fipouecce acdlepnaarlzu cTeHJInHHEIx sepHaJr. ,(e;no n rotr{, qTo rIpI4 ac6epu-
3aqr4l{ CTefiJrflHHr,rX SepHaJI BLIAeJrflIOqeecrl IIpI{ IIOJJI4pOBT(e TetrJIO IdsMeHfieT

11ioprvry rroBepxHocrr{ 3epr(aJra, crroco6crByfl rrpelrN{ytqecrBerIHoN{y cpa6atrr-
BaHl{ro I{aIpeTblx eIo yqacrltoB.

ttaH uoHaaaJrrr AorroJrrrr{TeJrr,I{bIe rrccJreAoBa}rtrlfr, B arolr cryrlae tloEter
trpr{Becrr{ H ycrrexy JIr4IIrb crIeqI4aJIE,Hafl ilpolIeAypa ac{eplI3aq[rr, I(oropylo
[IbI OTiIIIIE]\I HI4}ITE.

Haqrznas c 1967 r. rrorBr{Jracrr Boar[o]ItHocrb rrcrroJrbaoBarE, [racnlt r{3
uOsofi MapHII cI{raJIJIa - CO 1151\4, IIMercqero sHaq[Teilbl.Io IleHLIlee quorro

rrvBbrpefi, Ho u 6orree Hr{Br{yrc oAHol]oAHocrr, (6orr,mee qtrcJlo cBulreftl He}r{eJrrr

B cr{raJrJre co 156).
Itre curanla CO 115M il'Ibl rl3roroBl'rrrnl [Ba uapa6onuuecnr{x sepxarra

Ar{ar\{erpoy 380 u 400 aut, c F - 1400 u 7830 na't' coorBercrBeHHo; o6a
BepHaJra IIpeAHaBuaqaJrr{cb AJ]rr rICrroJrE,BoBaHr{fl B crdcreMe }taccerpena,
a rroarol\ry trocJle rpy6ofi [uII,Id)oBItI,r c rLIJIr,Hofi cropoHr,r Ha]HAoro sepxaJla
6r,rnn upOcnepJIeHI;I rJlyxue oTBepcrl{f , IIe [OxOAflq,Ile AO elo JIIIqeBoft IIOBepx-
IrocTI4.

flpn erou B Bepr(aJre Ar{a[{eTpoN{ 380 a,tn cJrofi HeAocBepJIeHIIoro cI{raJIJIa

cocraBJr.frrr 15 aut, nplt roJrqulle sepnaJla 50 u,u; AJLS sepfiaJla A[aMerpolf
4OO g,y, aror cJIoft cocraBJrflJl 2,5 atn [pr{ roJlq,rzHe sepnaila 50 ,+t"+t.,fl,uaruerp
orBepcrl{f B o6ol,Ix cJlyqasx cocraBJIfJI lL} u,n. Sepxanau B trpoqeoce troJlu-
po"irrra 6r,rna upuqarra c$epzuec6afl {opua; sareM rr^p^o^BoArrrlacb ac{eprz-
rurtr, (uapa6onuiaqun), upiuenr Bepl(arro ArraMerpoM 380 nn o6pa6arbrBa-
Jrocb SBe3ioo6paBHLrM rIoJrIrIpoBaJrr,IrtrHol\t ArraMerpon,l oRoJIo 2/, puauerpa
Bep1alra, a BepnaJro Arrar{erpoM 400 nn - MaJrr,rM ((crrJlorutrbrMD uoJrtrpoBaJrr,-

,rrnoon gr.rauerport 220 na. B o6oux cryqaflx trpoqecc trapa6oJrr'raaqtrtr upo-
IrBBo4rrJrcf Ha o6brsuolr rxJrr4{oBaJr},rro-troJllrpoBaJIE'Iror[ cral{He-aBToNIare outr-
caHHbrM r\reToAOM, upuqeM TosHafl troBepxHocTs 6r,rna tro;ryqeHa B o6o[x
cJryqaflx.n HoporHlrft cpon - He cBbIItre l0 qac pa6orbl. 3to o6tscuflercg,
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BO-IIepBI;Ix, BOSI\{O}I{IIOCTbIO I4CIIOJILSOBaTL AJIfl CI{TaJIJIa IIHT€IICIIIB}IbIe peml{Mbl
noJIIIpOBnI{ I{, BO-BTOpr;rX, OTCyTCTBI4e}I noTepr4 Bperferrl{ Ha (OTC?Oft)) sepnaJra
B trpoqecce flcrrrilr&H]{fi. Ha6rro4eHufl AI/IopaHr{uorrHoro r.r3o6paE{eHIIf ToqKr,r
rronasaJrr4, rrro [r4$paHrlr4oHr{brft npymoK BllAerr qerHo r4 pasperlaroqafl cr4Jra
Bepr(aJr He oTJrr,rqaeTcfr oT TeopeTuqecHoft.

floc.ne oHorrqarrr{rr ilapa6orrlBarltrI{ orBepcrrde AocBepJrrdBaJrocb, rrpr,rqerI
Bo I{36e}r{arrrle rloflBJrer-rl{rl cltoJIoB AocBepJrr{Barrlre np0I,IBBoAtrrJrocr) c Jrr,iqeBoft
(upe4eaplrteJrr,Ho BaJraitrrpoBannoft) crop0r.16r Bepr{arra. I{onrpolsuafl npo-
BepIta [oI{aBaJra, rrro Bep(aJro Ar4alferpo[r 400 nL,tl, xopotrro coxpaHrd.rro r[opnry
noBepxllocl'I4, B ro npennn Har( Bepr(aJro Ar{arierliorr 380 t[.1t,1 B noropor{ 6brJI
coxparrerr roJrcrr,rft cnofi ({5 "41"M,) curarila HaA rJryxrdN{ orBepcrr,reM, r43MeHrrJro

{opuy, npno6pe'rn cla6ufi peryrrpuori,i acrlrrr{arl4aNr, Btrpoqex,r [orrru He
clrl4)r{aroilIr4r,i paapeurarou,efi craJrr,r BepnaJra. 3ra 71ecfopruaqr{fl, no-BrrAr,rlroMy,
o6tgcugetc.g Harltqllelr BHaqI{Te"rrr,Hbrx Harrpfr}rieHrIfi B Macce clrraJrJra, Horopbre
nepepacilpeAeJrflrorcfl rrpl4 cBepJrertrrw \r pacr]r{JroBr{e craranronofi BaroroBnr{.
Alraroruqnyio Aedroprrar,\rdro nJrocnoro clrraJrJroBoro BepKaJra I(r4ar{erpoM 400 nar,
lrrr na6nro4aJrrr flpu Ilorrbrrne ornltJr],rrr, certrerrr co crpeJrr{ofr lt c.u, or roro-
Boro rtl[,eJrrtr - B oToM cJryuae rax?ne rroflBr{Jrcfr cra6brr,i peryJrrrprrbrft
acrr4rMarl{Blr, [oarrtr{ }re cHr.r}HaroIqufi paaperuarou,yro crrJry BepnaJra.

Ocnor,re r{BroroBJreHlae Bor}ryrrix uapa6oror{l{oB1}rril trpeArrpur.rrrJrr{ florrbrr-
I{y lzaroroRrIrb rrrlep6orl,rqecnoe BorHyroe Bepr{aJro c ez : 1,43, D:800 atat,

u A : 7 : 5 gnn reJrecnona cr{cre}rri Puuu-Itperber.ra. fluanrerp orBepcrtirr{
D rJraBliorr Bepr{aJle cocraBJlrrer 780 ara; nprd cBepJrer{I{I4 rJryxoro orBepcrr4fl
6r,rr ocran.rrcrr cnoft cr{raJrJra ro;nqr,urofi 5.,t.l,rz (rorq,}rrra Bepr{aJra 700 am).
I\{arepraan Bepr(aJra - crlraJrJr CO 115M.

B arolr cryrrae ac+epuaar{I4.rr rrporraBoAr{Jracrr Tar(}rie c [o]\roqbro BBeBAo-
o6paanoro r{HCTpyN{errra Arrar{erponr 2/, guauerpa BepKaJra, HoHTpoJrr, Ba
trpaBlrJlr,Hocrbro rroBepxrrocrr{ upu ronxoft xrJlrz$oBxe rr rroJrr,rpoBRe ocyrqecr-
BJr.flJrcfl npE6opanlu c r.rSrrepilTeJlr,Hoft roJroBr{oft, oI1rrcarr}rbIt{I{ Bbrrxe. flp}I
act[epuaaqr,rrd I{oHTpoJlrr rrpoI4BBoAI{Jrcq c nolrotr{r]ro r(or\'rle}rcar{rroHuofi Jrtrrrrabr
({zr. 3). tr4cnr,rranue BepnaJra trocJre ac{epflBarlur{ r,r AocBepJrr{Bar{r4fl orBep-
crrr.s Ire o6napynrrano acrrrrl{arr4aNra.

H arouy BepnaJry 6r,rno taeroroBJrerro lr Broprlrrr-roe BbrlynJroe BepRaJro
Arrarrerporr 300 nat raxlrie rzs crdraJrJra CO 115N{; oHo ro}rie r4l,reer $opruy
rznep6orouAa c ancrleurprdcr{TeroM e2 : 26, a nooro}ry l[Jrfl r.rero orcryn.rreHr{fl
or crfepr,r oqer{b Brraq?rreJrbHr,r (cnrrrue 70 ,nnn),

Acdleplraarqlt.rl BToro Bepr{aJra 6r,rna nporaBBeAeHa rar(H{e rpaAr{rluoHr{brl,r
cnoco6olt - ilprax,IelreHl4ex{ ctrJroruHoro no,trrrpoBaJr[,]rrrna Ar{at{erpo}{ 280 atat,
B rleHrpe rioroporo 6u;na y4areua cr\r-oJra c yqacrxa, o6paayrour,ero rrflTtr{r(o-
HerIHyIo BBeBAy Ar4a\{erpor( 200 nn. llonr,rponna err,rN{ r,rHcrpyMeHror.,l B reqeHr,re
5 4uefr c ua;nofi arru;nraty4oft Hone6aur.rfr fiHc,rpy]{euTa (on rraxo4nrcx caepry)
npI4BeJIa H IIeJII,I; HOIITpOJIb sTOrO sepHa"rra npoI4SBoAr{Jrcfl B aBToKoJtJrr,rNra-
qraollr,rofr cxer(e c rJraBrI[,Ir{ aJllorrrrlrr{poBaHHb]trr BepnaJIotf rr trJrocHLrM r{orrrpoJrb-
HbIr[ 3epmaJrolI Al{aMerponr 1100 .m"u,. Pezytr,rarrrr zcrr,manrafi uo.nyueunofi
cr4cretrrbr Pwaw - Hpetrena flor{aaaJrr4, sro ocrarosHafl rrpoAoJrtuar c$epr-
qecl{afl a6eppaqlla aroft cucreur,r He rrpeBlrnraer 0,5 t[.M, a Rr{qucrer.rrrag rro
zauepeunoft n.poAo.rrrrrofi a6eppaqur4 BorruoBafl a6eppaqrzn Merree )u14, r. e.
yAoBJrerBoIlfler Rprrrepr{rc Penes. OHosqate;rr,uoe cy?fiI{eHr{e o HaqecrBe
arofi cucrelrrrr [ro]r{er 6r,rtr, c4e;ra}ro rroclre ucnr,rraHraft ee no BBeBAax{.

3. Tperr,rfi rreroA ac$epusaqrzr{, paBpa6orarrHbrft uaruu [7], cBoAr{rc.fl r{
TIoJII{pOBHe rrocJIeAoBaTeJIb}rbrx Sorr 3epItaJra B TeseHI{ e trpeABLrqucJreHr{oIo
BpeMeIrI{ (nperrn trolrrpoBI{I{ Hanr4oft Borrbr orrpeAeJrflerc-fl ypaBrrerrrdeM? rr3o-
6pantarouql,rrf o1'cryrrJlerrue rpe6yenrofi noeepxrlocrr{ - Hour4qecnoro ceqeHufl -or c4epLr, y1\rrrolneHrrr,rilr Ha paA?ryc Bor,rbr aepxa:ra). IJorraponxa flporrBBo-
AIITCII CIIOqI{aJILHbIII I4HCTpyMeI{TOII, COCTOfltqI4Lf I43 TpeX N{aJIbIX nOJIIztpO-
BaJrbIItrItoB, o6pa6arnrnarctqr{x oAHy Bolry Bepr{aJra; paccTorrrrrre rroflr{potsaJrb-
HIII{0B oT r{eHTpa BepHaJra MO}r{eT I4r31\[errrrTt,cfl TanuN,r o6paaou, qTo I4MeeTcfl
Boarrolr{Hocrr o6pa6arrrBarb Jrro6yro BoHy BepKaJra, ripoNre rleurpa. I{eurp
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o6pa6arrrnaercs o6rrsur,rM rvraJrr,rr\f troJlupoBaJlr,HunoM. gtor merog oKaBaJrc.E

BecbMa ygo6urrrvr gnr acSepuaaquil cuTaJIJIoBbIx SepI(aJI c UeHrpaJIbHbrM oT-

BepcTr{eM, KofAa TpaAlrqr{ol{Eaf MeToAI[I(a HetrpuMeIILIMa.
- 
Mero4 6u.n ucuonr3oBarr rpu acsepr3aqutr crlraJlJroBoro BepHaJIa (curarn

CO 156) AuaMerpol\r 730 uLwtrF :3365 un ArI.n renec1otra PtrsE - Etpetre-

"u, 
,p.goaands-euuoro AJIfl ycraffoBl(lt B ltpunrcHoft acfpo$Eausecnofi 06-

cepBaioptrr. Sepnano uMeer rutrep6oflTuecr{yrc 6op*y ez : l,l4 u sapaEee
BErcBepJreHHoe oTBepcrrre ArraMeTpou 780 nn. Honrpolr sepraJla co c[equaJlb-
,o paicnmausofi nuneofi (uo cxerore t!zr. 3) troHaBtJI, qro soHaILHbIe omu6nu
BepxaJra He trpeBrlltralor Aotrycxa Pene.s (?tl4), a acrEIMarIIsM orcyTcrByer.
Ha uonepxHocrrlr BepxaJra rrlreerc.E 6ommoe HoJrl{qecrBo BcltpLlBmtrxcff try-
Bl,Ipefi, Ho IIpII Dron,l MerOAe ac{epuaaqffI{ oErl Ee paCtrOJIIIpoBbIBaIoTcfi, a

Hai"cruo ,uo-6paxerrns He crpaAaer. flolreq,epue, r[e IrpoBoAI{JIacr acSepr-
3arlrtfl sep1arr, Ee replrocraTllpoBaJrocb, qro Ee troMefraJlo pa6oTe. Pyuuax
peTylur, EpII AoBOAIte He I4C[oJIb3OBaJIaCE.- 

B eaH1rorrexue BalrertrrM, To orr[canubre MeroAEI l\{oryr 6r,rtr rcuorbBoBalrbr
rr npra o6pa6orxe 6onee Hpyuur,rx cilraJrJroBbrx BepHaJI, a ran?r{e aJrJrrrtrcotrAoB

Bpaq,er{trfi (uaupralrep, AJIfl cIIcreI{bI ,44ila - }trpxerrna, 1'Ae IJIaBIIoe sepfiaJlo
gJrJrr{trcor{A, BropuqHoe - c$epa).

Anrop 6tarogapen rpo$. B. [t. flpoHosteny 3a trpocN{orp pynorrrrctr r
r{eHHbre yHaBaHr{fl.
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l. M. II o n o s. I4ao. Itpnrrcxoii actpo{ra. o6c., 1969, 40, 173.



Ar{A{IrNrrlfl FiA}'II CCCP

IISI]IICTII iI IT P E,I},{CI{O iI AL]'i L)OOU 3I,IIIE CI{O1T OEC iiPB ATOIII,I II
Torr \[,\rI, 1972 r.

XPOHI{[TA

B o6cepnaropr4rr B 1970 r. 6nn npone4eu flneHylr l(orvrzccun tro r{ccJleAo-
Balruro Cornqa (gena6pr) .

Corpyqurznra o6cepratopl4l,I yqacrBoBaJru B pa6ote pflAa coBeqanmfr" a
Houtfepeu4zfi: n XIII flnenyrre HOCIAP r JleuuurpaAe, B Me]KAyIrapoAHoM
coBeqarrr{rr IIo coJrrreq]ro-3e]rHoft ftuauHe a JleannrpaAe, B Coneqanrz uo
HocMuqecKVM flyqaM n Mocnne, n Mein4yuapoArroM cnlMtroal{yMe (ABr,rE{eH[e,
gBoJrroqr{.fl op6ur u npor{cxoEiAeHr{e HolIer)) n JlenznrpaAe, B fl.renyrrae Ho-
MtrccrrT4 acrpoHoMr{rrecHoro upu6opocrpoeHr{fl e Coepg.loBcr(e, B fkeuyue
ftorrraccura uo $uauxe rrrra]Ier n lopr,Honr, r MerH4ynapoAl{oM ceMr{Hape tro
fipr{rrerreurrro 3OlI s ]rayne rr re\Ilrr]ie B MocHBe, a Coneqauur pa6oueft
rpyunbr rro rroJrflprraaI{uoHIrLrrI ua6rro4eHuflr\r trepe]\,IeIrHbIx BBeBA n Eropaxaue,
a TaKir{e B Apyrrrx coBeqaHrrflx rro orAeJIr,HErM IrayqHbrr{ I/I HayqEo-opraHtr-
SaIII{OHHbIM BOrrpOCaM.

B 1970 r. e Hpr,rucHyro acrpotirlrolrqecnyro o5cepuaropnro AH CCCP upu-
ealr(aJrr{ yqeHbre rra pflAa crpal-I g:ra o6cyrH4e:r.![fl rn rrpoBeAeHtrrr coBMecT]ILrx
pa6or, troryqeHrlff r{areprraJra ua6nro4eurafi, Ha craffirltpoBKy.

B o6cepnaroprrl4 B 1970 r. 6r,r.nn: E. Pounonr,t (IIHP), fI. Hotuz_, B. Epon-
riarrJra (fAP), 3. Itpafiuena (HPB), Jh,ry Ban Jlnour (APB), IO. Co6oyrn
(tr4pan), ,(. Buguau, ,{. Bu:rHoHc,, !,. Pacr, P. Xonapg (CIXA).

Ha aace4auuRx Vseuoro coBera ltprrltcltoi actpo$uauuecnofi o6cepuato-
puz AH CCCP aapy6extuuMlrl 1,e€HbIlI:,z' 6l.l;ru cAeJraHbr AoxJra[br:

,[. Pacr. Hone6arenr,Hble ABruHeH]Ifl Ha troBepxuocrlr Connqa,
[. BznroHc. CuyrnuroBr,re AaHHbre o rrarHerrrBMe \i BpaqeHrrrr Co,tnqa,
P. Xoaap4. llporparvrrr,ra rrccJleAoBalrr{fi Haqraona.nruofi paAEoacrpoEo-

Mrasecroft o6cepnaropuu lpnn BanH.
B 1970 r. pflA corpygHlrIros HAO AH CCCP Bbrealr(aJrr,t n aapy6erxuue

cTpalrlJ.
B rleapane-Mapre AJIff oprarlrraal{Lrrr rr [poBeAe]Ir,ra ua6nrc4en[ft trorHoro

coJrrrequoro BarMerrrr.fl e Mencuxe HaxoAI{JIIrcb H. B. CternenHo, A. H. Ba-
6uv, JI. (D. Bexxo, E. M. HuHo,naes. Ha6rro4euus" 6wnu ygremnblMtr,
uoJryqenbr Br,rcononasecrBellubre crenrpr,r s o6ractfi 3200-7000 A snemHeft
xpomocseprr,r BHyrpeHrrefi RopoHLI.

,[.na na6.nrcAeHrrfl corHeqHoro Barrlel{Irrr ua Hy6y Bbrea}fiaJrl{ m. O. Iopoo-
cHufi, fI. H. Crexra, C. H. Mygpr,rft. Bnnn rpoBeAeubl na6nro4enr.rfi Ha BoJr-

uax {0 ca vr \,37 u.
tr4. L MozceeB B reqeur{e }Iecflqa (anpe.nr-uaft) uaxografictt B uayuuofi

r{oManArrpoBxe e CIIIA. Beracr, o6pa6otHa Marepr{aJroB ua6nrogenrft Hou-
traI(T}Ir,IX I4CTOIIHI{I(OB I(OC]\{fiqeCKOIO paAI'IOI{SJIyqeHI{ fi, UOilyqeHEbIX C IIO-
Moqbro paArlrotrHrepSepouerpa co cBepxArlrannofi 6asoft ltpnrrt (CCCP) -Ipr,rr BsnH (CIIIA).

FIa XIV c'reag MemAyllapoAlloro Actpouour{qecxoro
Aur.rura) BbreaiI{aJrIt A. E. Ceaepnr,rfi u B. B. Hznonoe.

A. B. Cenepurrfi, H. B. Creruenxo rpl{HflJrrr yqacrlre
Br{yrra N 43 MAC <ConuesHble rrarur{rHble roJlfl)).

LB7
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fI. fI. ,(o6ponpaBrru yqacrBoBar n pa6ore Cuuuoellyma Ni 4l MAC/
rtocIIAP <Hoearr rexrruna B HocMfiqecnrai uccne4osaHusxD (Mrcuxen, opr).
* Ha XIV leueparsuoft Accau6ree NIAC B. B. HlrHonoa 6r,rr raa6pau
IlpesuAeuroM r{or\rurcczz N 9 <Acrpouour,rqecr(afl atrrraparypa rr rexHr{Ha)),
B. H. flpoxoSsen-flpegrrAeHror{ Hon{r{ccr{r{ N 44 <Buearrtrocsep,afl acrpo-
HOMIIT fi)).

B r:eseulde 1970 r, BeJrr4cb coBr\{ecrrrr,re pa6orrr c sapy6exubrr,rr4 yrrenr,r}rrr.
A. E. Cenepunft z ,(. Bunnonc (CIIIA) aeru pa6ofy no reMe <tr4aynerre

eBtri.lr Melr{Ay o6qrzu l,rarulrrHblr[ rroJrer,r Colnqa KaR BBeBAr,r c tfe]flrrJrar.rer-
IIbIt[ troJrel{ tro I4B}[epeHIdflM Ha CtryTHI4HaX).

B. A. Itoros z fl. O. Creusno (Iilnequa) - rro rer{e <Cpanneuue sa-
nvcefr o6rqero lrarHrirrHoro uora Connqa, roryqeHHbrx B Hprrnry r,r n l\4ayrit-
Btr.rrcour>.

flpo4o,rrnanacb coBr,Iecruaa pa6o:ra no ua6nro4errrrflrr r(oM[aHTHrJx paAr{o-
rrcroqHr,rnoB lra paArror{Hrep$epolrerpe co cBepxAJrr4r{rroft 6aeofi. B pa6ore
yqacrBoBaru or I{AO AH CCCP tr{. I. Morzceeo, B. A. E{anoa ra gp.

B 1970 r. 6r,rnz BaqlzqeHbr Ar{ccepraqurr Ha cor4cnaur4e yqe}roii creuenn
Aonropa (urarzHo-uarer'rarr{qecnrx HayR (P. E. fepru6epr) rr HarrArlrAara {uauxo-
MareMarr{secKrdx Hayrt (O. fI. Ioruaugcxufi).

B 1970 r. Br,IIxJIrr I4B tresarlr 40-ft u 41-42-ft roua <tr4apecrrafi [tpr.rmcxofi
acrpoSraauuecnofi o6cepnaroprar,r AH CCCPr>. Craru,z, ilol,reqelrHr,re B arr4
Tol{a, CoAepE(aT peByJIr,TaTLI I4CCJIe4onaul,rfi, BLIIoJIT{eHHr,rx r o6cepBaTopI{I4.

B nae 1970 r. cAaH B resarb 45-fi rou <<tr4asecrufr.ItAo AH CCCP;, a raHxe
troAroroBJreH 46-fr. mur (c4au n r{BAareJrbcrBo n 4exa6pe 1g70 r.).



yIH 523.855

IlongpaBaqEoHrrbre lra6JrrcAeHrrJr rrecrarllorrapEr,rx BBeBA n BlreraJrar{Tr{qec(ux o66eft"oE. III.
Ilon.spflBarlusIlsnyqeHnflrrBa3apoBr{snepranaxrln. ESuMoBtrO.C.,maxoBcfioftH.M,
tr{38. Itpr,rMcHoia acrpo{rs. o6c,, 7972, L8,3.

IIpuBeAeEbr peByJrbrarbr MrrororlBerHbrx noJI.rIpIrBarIIroHHr,rx na6,rrorerurfi Hel{oropllx ftBaBapoB,
N-rara(TEK, RoMuar(Trrblx raJraHTr{H rr Etrep cefi&eproBcr{ux raJraRTIr(, BblloJrlreHrrblx B 1969-
1970 rr. sa 2,8-M TeJrecHorre 3TItr. HaiiAerio, qro y r{Ba3alla 3C-345 Bo BpeME ero Bcrrbrtrrfir.r B
firoEe 1969 r. rrorrgpu3ar{rrrEocrr4raJia 45%, y N-rarafirufi 3C-371 u 3C-390 3 nnorEa sa6nrcAaet
cfi oqeH6 Br,rcoHaE (csblilre 20%) [oJrfpEBarlrrfi B cuHefi o6uacru u oqeEr, peBHarI rr HeMoHororrHaE
SaBIICI4MOCTT, CTeneII[ IOJIEp14SaqI{Il lI trOBI{IIIIOHIIOIO yIJIa IIJIOCfiOCTI{ IIOJITIpI'I3aII}II OT IJIIrHI,I BOII-
Irbr. IIo-BuEuMoMy, TaHafi BaBr4crrMocrr rlueer Mecro Bo BpeME I,Ix BcrrrImeft. y ftBaaapa 3C-273 et
ceildeproBcr(r(x raJrar{Tr,rH NGC 4051, l!15L, 55t!8 rarxe na6nloAaercfi BaBrlcr.rMocrl; rIoJroEteIrrIE
rrJlo cHocrrl HoJreoaHrrfi or ,qJI}rHbr BorHbr. ArE oo'bEcHeEufi IIafiEeHHoff BaBncEMocrr{ [apaMerpoB
rroJrtpnaarlrrrr or AJrrrtbr BoJIHbr Eeo6xo[rr]ro Eo[ycrurb, qro orrrr{qecfioe uBJryqeH[e, ua6rrc4aelroe
B paonbrx c[er{TpaJrbnblx odracrrx, BoaHrrxaer B paaJrrrqnr,rx o6seuax c paBrfir{Hofi opreHTarl[efi
MatHI,ITr{oro norfi. BogMox{Eo, .rrd B pa3Hbrx UBerax rrpoEBJlrrrorcE paBEbIe MexaHrroMbr BoBHr{ItEo-
BeHtrrI TIOJIfIp[gOBaH]rOtO rrSJIyqeHrr.E
' Ta6r. 1, nur. 6, 6u6r. 18 nasn,

yAn 523.841

CBflBLBctrbrtrre.ruortanrnsqocruBBeBArrrnaUVCetoBoBpaorolr, I. alyraiiuoB II. O. I{oB.
Iipnucrtofi acrpoor.rB, o6c., 1972, 40,14.

OnpeAere Hr,r xapar{Tepr,rcrrrnr.r BclbrilreqHort ar(Tr.{BHocrrr 14 rpacrirrx HapJIr.{I{oBrix BBeag;
72 fre }Inx - BBeBAbr r:nna UV Cet. Hafiooree o6mupnufi Marepr{aJr r.rcfioJrbsoBarr [rE rrerLlpex
3Be3E (AD Leo, EV Lac, YZ CMi II UV Cet), EJIE HoTopI,Ix Ha6JIIoEeIII,IE [oJIyqEHbI ME,I(AYHAPOI-
HbIM traTpyJlelr Bc[6IX].IBarOrqUX BBe3E. ,4JrE HLIX EafiEer{O, qTO qaCTOTa BCnbrIrIeH II BbIEeJIEeMaE
r{Mrr cpeAr{rE arreprrr,E ocraBaJrr4cb rrocaorrHHhllur B TeqeHr{e 2-3 JIer, a HaorroEaeMble pa3r[rrr4E
oo'brcHElorcrr etpoexrom Bbr6opHr.r. Pac[peAereHr,re paccMorpeHEblx 14 BBeBA ua puanpalrue a6co-
rlorHas BeJErqr{Ha M (102) - tro(a3areJrb rlBera (102, 65) uoxasrrnaer, qro cpeEfi Irrrx ecrb Han
MoroAr,Ie, TaH r{ craphre BBesAr,I. HauooJrbrrryro BcrrbrmeirEyro a(T[BEocrb rrMeror MoJroAr,re aBeBIIr,r
rqra UV Cet.

Ta6r. 5, lrr.n. 8, 6r.16r. 55 rraasn,

yAlt 523.840

Irrr4rlBerHar reneBual{oEHa, {oro}rerprrrr DI Cep. II e r p o B II. II. llar. ItprrucHoit acrpo$ua.
o1c., 1972, t!0, 25.

I&fi Ha6[roEeuuii DI Cep rlpr'r[IeHeHa cneq]raJrr;Ha.E qerrrpexqBerrran $orouerpu.recHarr crlcre-
rua, cao6oAEas or BJrr.rrrHlrE crrJrbHblx aMaccr{oHrrbrx ruErii B cfier{Tpax BBeBA Trrla T Terbrla. IIETr,rft
or.rrbrp r.rcrlor!,aoBarcs uus rpy6ofi oqerrHrr oNlrccrrr4 H0. HaorroEerMrr, fipoBeAeHH6re ua reJreBr4-

sr,roHrroft ycraEoBr{e HpbrMcHofi acrpo&r.r3}IqecHofi o6cepBaroptru, o6uapyxnrlr HcperyJrflpEbre r{o-
J-re6auu.s qBeroBofi reMtreparypbr flepeMeEHofi or 9500 Eo 50 000'K. flpr,r MaficuMarrnoft remnepa-
rype paclIpeAeaeEr4e oHeprl{fi B cIIeHTpe DI Cep coorBercrByer BopMaJrEH6rM BBegEaM fiflacca A c
a6copoquonnrrrr 6anr,ueponcHult cHarrftoM. IIoHUE{eHr.re reMfieparypbr collpoBo]r(flaercE yi\reHr,ue-
nueu 6a,nsuepoBc(oro cHarrHa rr ycrrJreHnerl 0lrrccr{fi Hg. Ilouoxteuue nepeMerrlrofi Ha reoperl,Irre-

Ta6JI, l+, urfi. 8, 6tr6r. 15 HaB.

yIIH 523.842

Ctreropo$oroilerpuqecnocrrayccllucsarrrellHo-trepcrreHHbrxcrrcreM. II. Paqr!oB cr{aE T. M.
I{an. HparlrcHoi( acrpoona. o6c., 1972, 40, 3i.

ll3.natarorcn peayJrbrarbl rrccJreAoBalrrrfi Houtrouerrr BarMeHrro-flepeMeuur,rx clrcreill EM Cep,
Z Vut, IM Mon, tr Tau, RS Vul, V822 Aql, U Sge ll RX Her. Cnerrporpauun 6rruu nosyqeHbr 86rrr-
Bu 6aB 0p,00; 0p,25ifi 0p,75 cEr,rcrepcfier'l 15 lr 36 A/u;r,;r.a 722-cn pe$reftrope Hpr,IMcnofi acrpo-
tfaanuecnoft 06cepBaropfiil. OlpeAereEbr cneHTpaJrbHble I{Jraccbl, a6corrornbre BrrByaJIbHbre BeJlrr-
!{[nIlI MV, a Tar(xe cfiOpocTrr BpaU3HI{[ 1, sill i.

Pe3yrbrarr,I u ccJreAoBariurr IIoHa3aJrr{, uro l) nayueunble BanreElro-fiepeMerrHrie gBeBAbr J]exar
Ha lraBEofi rlocJleEoBaTeJrbHocr}r [uarl]aMMbr lepqmnpyHra - PecceJra; 2) novtN EJrfi Bcex rrgy-
rIcIrHhIx 3Be3E MOTHHO [pCE[OJraraTb CrrHXnoflrrocTr, OCeBOTO 1r Op6rITaJrbHOrO BpaUIeHlIr-r.

Ta6r. 4, rrn. 4, 6u6r. 23 flaraB.

yIH 523.877

CoAepr(aHtre JrETE B arMocoepax [epeMeH]rErx M-BBeBI runa SR, E o s p'ry x M. E. UBB.
Hpnmcnoii acrpo{D3. odc., !972, 48,47.

20 cnerrporpa*ru ceMlr rrepeMeHHr,rxaneaE M5 III - M8 III, rnna SR, 6urauonyuenr,r na
ACIJ-I4 B ooftyce I{yEe 2,6-,, reJrecqotra l(phrMcHofi actpo$r.lan.iecnoft o6cepBaropfiu 9 gucuepcncfi
12 A/nu s o6racrr 117000-5600 A.

IIpoBe.EeE cfieHTpocRofluqecHl,Ifi aHarEB. OToxEecrB[eEa JrrrHrrfi Jrr]rrr{E 16707,9. OnpeEefie-
nbr DDLi, To, 1g (NLi/N66). Ornomenue coAep'fiaElrfi JrI4TrrE H fiaJrbl{rrrc B arMocdepax sBes[
M5 III-M8 III uepelrennrrx rutra SR flpurrepHo paBrro orrromeHr{ro cofiep]r(aHufi JrurIIfl fi HaJlbuuro
B aruocoepax HopMaJrbHbrx BBeaE M0 III - MA III u B 10 paB MeHbrler rreM Ea CoirEq

Ta6n. 3, ,aJJJI, 2, 6,d6tr. 16 naas.

yAH 523.877

ConepxaHsentrrEn.BarilocoepaxAByxall\{5-aBe3A. E o rp qy H M. E. I{BB. Hpr,rmcxofi acrposus.
o6c., 19'12, 4C', 54.

B 1 968-19?0 rr,. Ha creHrporpaoe ACI-I4 n $oxyce Hytre 2,6-il rerrecHorra 3TItr 6nno nony-
qeEo EeBrrrb crrer(TporpaMM aneelrr BapnapEa BD + 4'3561 M5 VI tr BctrbrxEBaroqefi BBeBAbr AD
Leo M4,5 V c AEcuepcr4ef[ 24 vt 12 A/iln (ooflacrb 1t7000-5600). IIpoBeEeE crlefirpoc]iorltrqec-
xrrfiaHaJItra,Orox(AecrBrenaJrrrHr.raJrr{Tr{fl?\6707,9. Onpegereuhroptrl,?s, l SN/N6x.

t7L



Ouroueulre cogepxauufi lltlrrtflrl riaJrr,rll{.8 B arMocdepe BBeBAr,r BD + 4'3561 n 14 paa lrenr,-
me, rrer{ o aruocSepe Co.ruqa. fllr AD Leo ycranon.rcua roJrr,Ho Bcpxgrra rpa]nrqa coAep]r{aHrrfi
rurr.rE. OHo B 160 paB Mer.rbrrre corHcqrroro.

Ta6r. 3, urr. 2, 6uOJr. ? HaBB.

yAn 523.035

Henoropr,Ie Borlpocbl BblcBeqrrBaHrr.fl floHugoBarruoro BoAopoAa, oll?rtqecxH roJlcroro B qacrorax

Ilouyueurr oOqne +opMyfibr Arfi BbIrrucreHufi paErrarr4BIthIx rrorepb IIJraBi\rb] trpn I{oHeqHbrx aa-
ceJreHEocrrrx Bo36yE(EeHH6rx yponreit BoEopoAa. IIoEpo6Ho paccMorpeHa poJrb Hecra4rroHapHoro
no,nr L*-uanyucHrrrr B BbrcBeqrrBalrrrrr DotrolloAa. C r1errrc BbrrrcHerrr,rH pofln pa3rtrrrlrbrx oaHTopoB
Do BaanNIotrertcrBI4fi DbIcBecuBalouerocfi Bo[opoAa tr Lo-rilalttoB rrocJreAoBareJrbHo pacc]rorperrr,I
cJretryrcqrre..MoEcJIil: qucTo paA!IaTI,IBIlbre Ilpoqeccbl B lIsoTeprrrrrrecHoI"r nJIaSnIe; BbrcBeqrrBaHrre rrSo-
r:eplru.recxofi I]J]a3Mbr c yqerom yAapHoro BBar,rrroAericrBr.rfl iracrurl; Br,rcBeqrrBaHr,re Bo[opo[a c yqe-
TOII yAallrrLrx RSartrluAciicTBlr!-r lr oailolilrc\rcHrrbr-\ x3MeHcHrrl"l TeNflepaTypbr fa3a. PeuCIIHfl, nory-
qeHrrbre AJrfr EtraIraBoIIa IIaqaJIbrIbIx tomrclraryp or 10 000 ao 40 000" K Artr nrorrrocrefi nra3Nbr or
1010 Eo 1014 c,r-a u AJfl paBrtr.rrrblx rlitrrarbHr,Ix cocrolrrtrii trosuaaqultrBoB6yH{AcHufl, noHagbrBaror,
qro Bce orrr rlaparlcrpbr BaMcrHo lteHflIor npetuenrrdii xoA !I aocorrorrrbre BrraqeHr{fi flrorHocrl{ Lq-
I{BaHTOB rr SaCeJrerflIOCTb BTOIIOrO ypOBHE. HO UOplra,lr,rraR Irpr'r}recb reJrrrfl B paccMaTprrBaeMolrf Alr-
AIIASOIIE trJIOTHOCTEI.I IIE CI{ABbIBAETC'I HA OTIIX tsEJII,IqIIIIAX.

Cpanrrcnue reopertrrlecfiux HplrBbrx 6:recHa nucucqrrBaro[(er"rcfl nJaat\rbl, no.'rytlerHbtx c yqe-
nolr e{rleHron La-HBaHToB lr 6es nero, [or{aobrBaer, rrro aro flore r{BJryqeHrrg 3atrrerHo saueAnfler
upoqecc BbrcBeqlrBarrrrfi. OAHafio oorqnli suA HrrcxoArx{ux BcrBeit HpuBbrx 6,recna npaHrlruecnlr
HC MEH.ECTCfI,

B llpuroxeuuu, EaflrrcarrrroM 9. 9. Illno.nelr, rroJ]or{eH rierog qucreHnoto pemeHua Hunertr-
qecHr,Ix ypaBHerIuii, norollbre oilI{cLrBalor o[HoBpeMerrHo ]rporeriaHrle npoqeccoB c peario paBflurrHbI-
Mtr XapaI(TepHbII\II{ CI{OllOCTfi M}1.,

Ta6u. 1, r,rJrr. 9, 6n6r. 20 rra3B.
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yAI{ 523.87

Bnurrlrre tsbrcBorrrlnaIIrL Ha cncrirpryp6yrcurHocrtr a arcegrloii arlrocQepe. I ol I a H A c r{ rr t"r

O. II. trIBB, Hpr,rnrcrror:i acrpoQr{a. o6c., 1972, 4ti,8:j.

llccreAoBarocb perrerrue lroneJrhrroro cflerirpr"{brroro ypaBHeHlrfl uaorponHoii Ty]l6yfieHTrro-
crtr c rrJreHolvl [epefioca EHepra]r B oopMe HoDaH{Horo, nroAno[qupoBaHHori IIaIIqeBbrM, H qreIIoM,
yqrrrbltsamqrrlr AucctrflaqI,Irc aHeprltI{ ga cqer BbIcBeqI,IBa}n.Ifi. Erur,r no.tyuenlr aHaJII,ITrrqecl{rre pe-
rrreHrrlr ypaBHeHI4rr B AByx acfiMflrorfiqecrr].rx cJryqaflx: a) 6o,rrur,rx u 6) Marr,rx BoJrHoBbrx qtrceJr
(rro cpaBHeHlrrc c o6parIIol"r Berutll{Iror"r ctr)eAHeir grrrusl cuoOoguoro npo6era nBaHTa). B o6oux
aclrMrlToTlrqecl{ura cJyqaflx BJIrrflHEe Br,rcBeqaBaHufl Ha cler{Tp ryp6yrerlrrrocrr,r uc.reaaer. B npo-
IIelHyro.IHori o6racrl{ BoJtHoBErx q]rceJJ trpuMeHflJrr{cb qrrcJreHHr,re McTotrbl xccJreAoBaHt{ii. IIoHaBa-
Ho, qro noA BJru[]Irrent BbIcBeqtrBaHrIE crIeHTp rypoyreHT]rocrrr crarroBr{Tcr{ Hpyqe, areM npr{ orcyr-
crBur{ BbrcBequuarrua. Cgelau DbrBoA, rrro BbIcBeqI,IBaIIIrc AoJIE(Ho BJII,IETI Ha ftoporlioBoJrHoBylo
qacTrr ciler{Tpa MaHpoTyp6yreHTHbrx (uru AJrlrHHoBoJrHoByro qacTr, uurporyp6yteHrHbrx) ABr4E(eHu1"r
B BBeaAHoii arMoc$epc. 3ro BruflHue nogo6uo Brr{rrHrflo yAapHbrx BoJrH.

Taor. 1, [rr. 1, 6110r. I HaBB.

yAH 523.74

.flpnocruHapaBHr,rxBbrcoraxBahruBllbrxo6racr.sxConHqa. IoIIacrcfiC. I,I.,UarT.T.
I{BD. HpbrMcHor:i acrpoSna. o1c., 7972, 46,90,

IIo aanucsu Ha ABofiHoM lraruuror,parle r{Byqaracb cBflBb rre}r{Ay rpHocrExru, a raH}fie EpHo-
crffMr{ rr Marrrrrr}rblMrr froJr-EMI{ B aHTr,IDHbIx o6nact,ax rra Co:urrle.

PaclpeEerelrue flplrocrrr B aftTIrBHr,Ix oSlacrax, rrar\repeHrrbrx D IleH,rpaJrbHbrx .racrflx iluHuft
K, Ca II, HB, Tr ]Js, t\4227 A Ca I, 1,5184.8 mg r, Dr Na i, r, b2b0 A Fe I H B Herrpepr,rBEoM
crreHTpe 

^6100 
A, cpaBr{LrBaJrocb c paclpeEeJreHrrexr Epr{ocrrr B rIeHTpe luuun Ho. HaiiEeHo, .rTo

o pocror{ r{pnocrr,I B Ha Epr{ocrr, B HeBoEollogrrbrx Jrr,rfirrrrx rr r} HerrpellbrBHoM cner{Tlle yDe-
JIIIqTIBAETCE,

[nx nogopogHr,Ix rfHlrrt rptr MaJrbrx BHaqeHurlx flpHocr],r B Ha (1,0-1,1) Ha6rroAarorcfl ABe
SaBlrcrrMocru noBeAeHufl fiprtocrl{ n Hg, H, ir H6. Ogua aaBucr{MocrL traer pocr JrpHocrrr B JrrrEI{rx
H0, H, I{ H6 c pocTori flpltocrrr B Ha. ,4pyrafi SaBrrcuNlocrTb Aacr cHaqa"ua fioHl{}r{eHue flpfiocrr{
c pocroM flpnocru n Ho, a B [aJrbnefimeu c pocroxr sprocrtr n H, apHocm B JruHr{rx HB, H* H6
BOBpacTaeT.

IIo u3Or,rrty flpfiocrra oqenelro fipeBr,rureHrre rcrrfieparypbr B ar{TrrBHbrx o6racrnx r]o cpaB}re-
EIrIo c HeBoBMyqeHHbrMtr. IlpeBr,rrtreHfie reMrreparyphr 6otr,me B Tex Mecrax, rge oolrme uaupn-
,r{eHr{ocrb MarHrrrHoro nona (xpolre ulren.)

Tadlr.2, unu. 16, 6[6r. 15 uaan.

y,ult 523.74

OHarpeBeanrrrBHDrxo6nacrertHaConHqe, IorIacrcr{C. I{.,UarIT.T. I,IBB.HpbrMcHortacrpo-
gna. o6c., 1972, 4$, t)L.

PaccMorpeHbr BoBMolr{Hocrr'r }rarpeBa Sronnyton ygaprrErlrlr BoJrHaM}r, aJrbBetsoBCHuMrr BoJrrra-
Mrr rr 3a crleT AEioyileBoii AuCcunaqun B qacTr{qEo r{oHr,rSoBaHrroM ra3e. IIoHasaHo, qTo HarpeB an-
nr.rsrroit o6ilacrr.r CoJuqa yEapHbrrlrr4 BoJrHaMr{ craoofi uHreHouwocru p2f7t, x t,t + 2,0 Ma&oBepo-
EToH, TaH HaIt oHrr AoJrlr{Hbr cJreEoBarb Epyr aa EpyroM qepe3 r.rHTepBaJrbr BpeMeHr{ 0,7-2 cen,

Harpeo {uorryuon B anrrlBnofi o6racru A*(oyreBoit fiucclruaqzeli noarvrorxeu, ecJrn cnopocrb
Au66ysuII IroHoB orrroclrreflbHo HefiTparbHrix aror\roB r]opffAHa 200 m/cen. Ailr,BeEoBcHr4e BorHhr
c 'racJorofi a ::>/ 0 ,7 ce6-1 Tafilrte uoryr odecneuurb rrarpcB Snorrny;ron.Ta6r. 1, 6110r. 20 HaBB.



y,qH 523.746

Brtrflrrue Br,r6opaMoAe"]Irrtrrrrrra rrit otrpeAeJrerrrre ryp6y.reHTHoir ctropocrll. E ap anoB cri ufi
9. A.,CrerraHfiH rI. H. I{BB. HllbrrrcHoitacrlloor'l3. ooc., 1972, 116, l(]d.

,4rfl IrecI{oJLHux MoAeJIeii coJr}IeqHoro rrflTHa onpeAeJreur,r ryp6y;renrnbrc cHopocrr.r. Arfi orl-
PEACJIEHIIfl IIPHMCII,IIOTC,I EBA I\IETOAA. IICPBbIII MCTOE OCIIOBA}I HA uSyqcHtru DI{BtrBaJIeHTHI,IX II]u.
pr4H Vy cpeAHr,rx r{ c[rrrHbrx ;ruHur?, nropoii - Ha 3aBr{c]r}rocru try (Ar0), rEe AIo 

- rnyolrHa JrHur,r
B ee IIeH'Ipe. 3anrrclrlrocur T <"r) fi pe &) (T 

- T0lllleparypa, pc 
- oJet{rlloHr{oe EaBJreHrrc, T 

-olrlrqecl(afl rry6xHa), HeooxoEuMr,Ie AiIrI Bblql,IcreHrrrt, fioJry.reHb] Ha oc]roBarrr{[ ],r3MepeHr,rrl ra H-
TeHCI'IBHoCTI{ lleIlpellblBlloto cIIcHTpa I{ oHBIrBaJre}ITHbIx [IIl]I4H cJIa6],Ix J]trLlufi B TeHI,I fiflTHa. AJIfiIIOrytreHilfi Jry.rltlero corJracrrE Teoprrrr c Ha6lrcgeuuRlrr AeJraeTcfi IIpeEloJro)l{cHtrc o cytuecTBoBa_
rIlII4 EorroJrHlrTcJlbl{oro [oIJrorIeHI{rr B IlcnpepriDHoM cIIeHT}]e. Br,rql,IcJleH,rrl cEeraHbr EJlrr ceMr,I i\fo-
neJleii. Mo_trcJru patsJrlrqalorcrr Mex{try coOori xapar{Tepo}r oaBtrc}rMocrtr I (T). 3[ecb 1;1: o/8, ;,
l, - HoaSOuqueIITr,I ceJreHTrrBHoto Ir HenllepblBHoro rorJlorrlcHr,rii. Ilo.tyueia gono,rsno cuJrbrrarr Ba-
BI,ICI4XIOCTb Ber[s],IHtiI ryp6y;renrnOit _CHOlrOCTrr OT XapaHTeilr,rcrtrri MoEeJreii. Arrr ofiHoii ,ra lroleJreit
LepBoii H BTolloft MeroAbI garcr rpuo,nueureJblo ollr4rraHoBoc BHaqeHr.{c rypbylexrxoir cHopoCril.
nJrE ororl MoEcrr,r fiorytrcno V, : 3,1 xn/cer; (6ea yuera lrarnurrroro- ycr,rneuun) il^ V, _
:2,1+ xw/cex (rrcrpaB,[cHo Ba BJrrrflItuc lrarllllruoto no"qg).

Ta6t. 2, n.il,r. 7, 6n6.n. 13 ilaan.

y,4r( 523.746

O6 urtrepupetaqu[ rlsMepenrl]i rroJrlrol'o rrarllrrrrroro Beriropa B co,rtreqrrbrx lrrrrrax. I{ o r o nB. A. I{aB. I(pnMcrroii acrpo$lra. o1c., !972,40, 115.1

" - T{a ocH_oBc }ai}llollctlHi'i rroJiltoro [1Af Hlrriloro Be[Topc ]r nfl'ntc no EDylr JtLrHfififlr ],5250 Fo Iu Ati103 Ua I Haiil(cHo Curbrtoe IIJiloHcHilo tro.rrr crJryOilHofi. BparUCHilc BenTopt.l noncpevuoro
nolR c rry6lruol"t II Bal{pyqcHllocrE crrJroBblx nuulrit Hao.nrogarorcfr B ToM yqacrl{e n}rrrra, rAe rra-
rrllflE(oHHocrb BeprlrHaJrbIIoro I]orfi yMelrhIxaercfi c rry6trHofi. Bcprnrralr,urtr"t I,I tol]rgoHTarbHr,rfi
aJrertrp,firrecl{He ToHu B flflTHe uMeroT cooTBcTcTByrou]ue [roTHocTI{ - 5,103 U ,-105 eA. cGSE.

O6paqaerca BHHMaHUe tta 6o.rruoe pacxoHlcllue trclr{Ay rpa[rreHTa]ru trargnrl{or,o rroJrI, Bbr-TItrCIEIIHIjMI trO IISMEPCIIIR}T BepTuI{aJIHoTo troJIfl tra AByx yI]oBIItrx B TIflTHe (.* + 3 7c/xu).fi cnoMonlHo ypaBHclruE diY H : 0 (.- + 0,5 ec/rtt),-uro roBopl{r o orraqureJrLrrblx rfy4nocrnx nplr
o6brqrrort r,rrrrepfll]crauuu uaMepcHflr:r H B trflrHax. ocxoBHoir rrllu.rusoii aroro pacxokAerrfi nroxrer
6urr,_'rorrHan cTp,yHrypa rroJrrr, Horopafl Hc paBIleilraercfi lrarrurrbr;raSor

tr{:rr. 8, 6lr6n. 21 [ass.

yAIt 523.78+164.32
PacnpeAeneHue paArlo,Ipl(ocTu Ila_fiparo coJIIIeqIIoro nrrcna_no rra6,:rrogcrrnrm sarenresuli 22 ceilrfl6pfi,968roAanzMapra-1970roAa, HrrrioJraen H..f.,IopoBcrir,rf.r Io.(D.tr{BB, xprrrurcH'oiiacrpo{uc. o6e., 1972, 40, 128.

tr{3yqeHnc MarepilaroB l:yl !a,Iyq,,"ii noHaJbrFncr. qro cdldcxrnBnatr.rc}rncparypa HeBo3rTy-
rUcIIHol"l llcnrpa:rlHoii qacTH EilcHa Co,ttuqa Ha norllc l0 car orroro 40.103 "l<. Pdcnnclelcrrre na-
{{qffpl{ocrr4 n6luau:ruu6a I{}Ieer MaHcuMyM Ha paccronrruu 20.103nrruag wrgllgrim ilr;fiC-o;H;;.
3g0cHr-HBH^aH^ rerlncplryp:r^..8 -MaHClMyMc noflp,rarrilfl 7. tt I l920 n. njbrniiri-lit.i0;'.ia;a 2Z.Ix 1968 r.- 145 103 01(. B_oalroxirort npruutrofi MeubilJci,r crencHil noapuiiuar nlru6onodo6racrr4..22.Ix' flo-BuAlrtllonly, 6rlrre expaulrpoBarrue rracrtr r{BryqeHr.rfl riopoi6r cpaBrrurcJrbrro
xoJroAHoIl Mareptreii !pory-6epaHIIa. Paguouaryucuue Jror{arbrrbrx ucroqHlrn-ou 11pocJrex{rrBaercs
Ao Bhr_corhr no,pflEHa 60.10s nm HaE rI{M6oM c MaHctrMyrrorr Epr{ocrrr Ha Bbrcore zolto{ ni,-"--''trIilil. 8, 610r. 8 HaBB.

yIIE( 523.78+523.184.32

H_elioropble xap^aMeplrcrrlIiIr noliaJrbHr,fi ucroqrrlrnorl no na6.rnoqerilllll BarnteHrlg ConHqa 7 Mapra1970ro{qHgKygg. IOlloBcrrui.iIO. O., IOpoBcr{as.A. I,t. I{ae. Hpr,mrcHonhc,ipo+?i.
o6c., L972, 116, 1i0.

AHaru^3 llarcplraJra Ila6fiIoAeHuii, rloJlyqeHHbrx Ro Bpcrrfl BarMelrrrfl 7.III 1970 r., Ior{a3aJr,qro
Ea BoJrHe 10 clr rcelr rpynlail flflTelr coorBercrBonaJrr{ ucroqnunlr S-IrourolIeIrrsi. Hr4 ynrrolap-
HbIM rIETHol\I rIaHclIMyM llatrIrorlaJlyqcHr,Ifi pacrloJlalaJrcfi 6eB gaMeruoro cMeilIeHrrfl orHoctrTeJlbHopaEI{yca, IIpoxoEHU(cro qepes IIe]I'rll ilflrIIa. B cro]I{}IbIx rpytrfiax Har.r6o.iree fipHaE rracrb rrcroqHrr]iaoblra cMeulerla or roJIoBIIoro nflTIIa R croporry 6orcc lrentrux xBocroBblx nlreu, uuenuux BlraH Mar-HurHoro fioJrrl, trporilBonoro]ftHbrrt norn roJroBrroro ilflTHa.

Ha_gorHe !,37 tt lttttt BbIfIBJrcrrbI ABa rrcrorrHlrHa uynroBoii 6yptl. Ooracru I,I3rYrreHufl BorrJrcc-xon lt o6lacru rIoBbIIlcHHoro uaryqefinfi OoHa no noroxesnro uafrucrte Coliruiiie'oou1aaaJtr, HopactroraraJrr{cb B H0trocpeEcrBeIIrIorl 6rtrBocrrr.
Ta6Jr. 2, urr. 8, 6u6r. 4 HaBB.

ya}{ 522.617

A6conr0THr'Ie-cIleHTpaJrbrlBre.xapirrireprrcTrrfiu {roroylrHortsrener:i. Tepes 3. I{. I{an. Itprrucrofi
aerpooH3. o6c,, 1972, ln, l4L.

^ Paapa6oralra MeroAtrI{a Ha.[d6poBHL rerrro.rEoii nonrftpalronoii JraMnr,r ro DTaJ]oHy BHIII4M.on[caII MeroE-pacqera aIIel]rrlu IIa Bbrxotre crrcrcMbr JraMtra - rToHoxpoMarop B trtranaBoHe cneftTpa3000-12 000 A, rroaBoilfiIoxlltii ]rblqficrflTb nrorroxpoMartrqecnrre rroror{tr c rouirocisro1 it7.
u r aocofi roTEoii BeJrr;rrrrrrrbr.

_ -_II-oIyIegq aoco;rrorsrrc crreHrllaJrbHbre xallaHTepucrrrr{il OoroyrrEoH{urcrerl TtrIIa @Oy-22,(DAy-83, (D9y-64, @3y-79 tr aHrrtrrtcriux EMI 9b0rB r{ EMI'62i68.
Ta6r. 1, uln. 13, 6u6r. 13 naaB.

yArt 771.376.35

Ilpocrefimuii.ooroaJrenrprrqccRlrir ericnon_olrefp EJJI acrpocner{Tporpadla. H J*;r a.r u q x r.r ilA. II. trIaB. ItprrncHoit acrpootrB. o6c., f972, rtc, 155.

ofl^ucbIBaerc.E^flpocreIlruuii @or_oanerrpuuecruii 0HcloHolrerp rrpflMoro orcqera, rrpur{errgeMbrfi
oHoro 3 ;trer sa 722-ctt rerecl{ofle l(puncnbii acrllod[Buqecnot 66c6psaropuu. Ero' trptrMepHo Eo-
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rapuoMl{rlecl{ull BLIxoA ooecneqlrBaeT 6oJrblxyrc IxrrprrHy Arralra3olla IrSMepfleilblx cBeToBbIx IIoTO-
fioB.

I4tnt, 4, 6u6u. 5 naar.

y[r\ 522.2t\

Il3roroBreHue 6olrruux cttraJIJIoBr,Ix sepxan [nrl TeJ]ac(onots Turroa ]tacccrpcltit rr PM]I-Itpcft.-

Paapaoor:rra i\teToAoD r'r3roToBJreHr{E ac(;epu.recr[rx Sepr{aJl I,I3 cLTTaJIJIa IlJfl aCTpOHOM[qCCIIflx
lr xocn1iecnux npu6opon flBJrrrercrr afiTyaJrbHol-r. Ofilrcaubl [Ba Meropa [pegtsapurcJtlrHoro rolr"-
Doflq 3cp6ar B lpollccce ttt,rHdloBHtI II rroJllrpoDHlr c nl)lMeHeHIrcrI II3ucplITeJl'lloii ToJIoBHI{ Tlrrlit
'tjin. touHoCrt nfplorO lteroga CoCraBJIrlcr 0;2-0,3 Jtrli, ToqIIoCrL Bropolo aa 0,0b utx. Paccltor-
ncHhr ocHoBHble ucronlr acdcpfiBxrlulr rlapa6oJtltqccr(rTx rr rHrlcp6oJIIluecHux SepHaJ] il nx npultcHo-
irilcrrbOuaOolrecl,tra,r,rosLt*(ttacltra,l,laCO l5UllCO lll',M)ccpllaJlAuarIerpoMIo 800'ilfl. ll3-

"-nrosJreriHlre 
AepfiaJIa OyAyT UCIOIL3OBaHbI B TSJICCHOIIa1i HaCCeIIJeHa u Pt1.]& - ]tpeTbeHa.

I{JII. 4, 6u6.il. 8 llasn.



tr{anectrtr ltpuntcnofi acrpot[nan.recrioii o6cepraropurr

Torr XLVI
V moepttc1eu,o t; nellutnt.L

I{ p tr,.,r r, cn o ii a un p o tfi u s uu, e u; o ii o 6 ce p o a nt o putt.

Ana)e,vutL rr,a'L1n CCC P

Peganr:op IO. lI . Efipe.uoe

XyAor{ccrBcrrHbrfi lleAal{rop H, H, Brtrtcr}i
Texrru.recnuii peAalrroll A, M, Canapoae

(Clano n HaOolr 11IVII 1972 r. lloErncaHo H rreqarrr l/XLI-11171 r.
(DopMar 70x1031/r0. Vc:r. nec. r. 15,66. y.r.-r,rBI. r. 15,2.

TupaH 1200 or{8. T-20110. 'l'atr. 3aH.935. ByMara Ni, 2
Ucrra 1 p. 02 fi.

I{sAarerr,crBo (Hayr(aD. MocHBiI F(-62, IloAcoceEcr{uiirlcp., II. 2t
2-n runonpaouE r.rB,qaTeJrbcrBa (HayKa).

MocHBa I-99, IIIyolrucufiii ilcl]., 10
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