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Onuclrnarorc_rr r[cro^irna r'r arrfiaparypa, rIcIIo.']rT,3ollaRrrlIIc('fl rpTT llrroro{RcrELIx }Ia-
6;rrogenrrnx floJrflpn3arg.rr'r ]rBJryqeHnrr rreperrelnlrx anesg. IIolyvera saBIIclIMocJb. I{E^CTP},.

rrenra;rsuoii .rorr'prrro.lrrn or frrnr,r rolir,r. f(ana oqcuHa rollfiOcrll na6riolenuii 1^' 0,7o/o)

rr rrpoBeAerro cpaBHeErre [ony{sE1rr,*pe3yJrLraroB c AanIlLrMIr Apyrr.lx aBropoB. floxaaaua
BoBilrolr{EocrrJ rrprrrrefierr].rrr yBnorroJrocnr,lx unT ept{leperlqr{oErlr,rx t}r.rrrpon Aflg roqrr,Ix
lo.rrfl plrilai{Irorur,rx r'ralrepeultrt.

ON THE ]\,IETFIODS OF MULTI-COLOUR POLARIZATION OBSERVATIONS
OF THE STELLAR RADIATION, by 1'a. S. Efintou, N. S. Polostrhhina, N' M;Shak'
iuustr,oa.- The.mel,hods and apparatus, used for nrulti colour polarization observations of

"rriubi" stars ilre deseribcd. Ti,b ,luperrilonce of tlrc insLruntontal poiariz.ation on the vavc-
l.nqtlr ls ohtainerl' Tlro rccuracy of obsr'r'valiorrs (-[,{%) is eslimaterl' The obtained re-
.riir ^." 

cornparetl rvit,lr tlrc tlaia of olhor atrtlrors. Thc possibility oI the application of
,irrow bancl interfer:ence fjllers for precise polal'ization measurements is sho$'n.

llriegelrllc

I,) 1961 r. n Itplrlrcrioii acrpo$uar,rqecnor"r o6cepnaropi,Irl 6bltrr HarIarLI
Cr,rcrer,rarl.{qecIIIIe Ha6IiIo/\eHI{;I noJLrIpI{SaIILIII nepeMeHErIx sBeBA paSJII{rIHLIx

rr4rroB. Drn na6nrc4errurfl, rrpoBol1r{Br[r4ecri c uorlotrIblo ],II'ITerp]rpyrctflero SBeaA-

rroro arrenrponoirflltr{N{erpa [1] 7ra /i}-cil, acrpolpadre, rlosBorr]IJlr4 o5napyxrurr,
y r\,1HOrr{x BBeBA rrepeI,IeHHoCTl, IIOJI.TIpI{BaIII,II,I IIx co6CTBeEHOIO I{BilyqeHI,If
oo ope*tenru I2-5]. ,[,rn 4a.nr,uefiUlerO ].IByrleHIIII o6napyrXenHlllx .FIBJIeIlI{fi

seo6io4nrno lrccJre1oBarrr BaBr{cr{r[ocrb napaN,IerpoB rIoJI.rIpr{BarII4I4 co6crBeE-
rroto r43JryrleHr4tr eTr,rx llBe3/{ oT [,[I{IIIJ BoJrr{bI. Tan rian ilpoBeAel{rle [oAo6HbIx

1ra6or sa 40-ctn acrporpa$e (DlI" - I :4) cutrtuo sarpyAlreuo sHaqrrerbubrrl
xpOl,raTI{BNIOI'I t{ ueIOCTaTOTIIIo}i npOI{L{qaIOtrl,efi Crl.tOii 

. 
CTOrO IIHCTpyMeHTa'

l.o c 1966 r. /t,rrfl r{goroqBe.r,Hr,lx rroJrflpuaaqr{oFrHbIx Ha6rroAeHI,II-I MhI Hasailu
,rcrroJrr,BoBarr, ycraHoBJrer{Hr,rii B Cr4Nrer.racr{orf orAeJIenun o6cepoarop:r:aT0-.cat,
pes,nertrop ABT-8 (cr,rcrelra Itaccerpena; DIF =: t : 16).

tr4cuontaoraltl4e HoBoro nI4TaIOIqeIo I4IICrpyI{eIITa 14 nepexoA OT OAHOqBeT-

ilLlx Ha6JrroAerltrrt n MlroroqBerr-rbrrr rrpr{BeJrr{ H Heo6xoAuMocrll BHecrI4 HeI(o-

r.opbre r,r3N{er{eHl,Ifl I{aH B I{OHCTpyI{qI,IIO I{ CXeN{y I{IlTelpllpymu,elo IIoJLSpII-

\,reTpa, rar{ 14 B MeToAr{Ky O6pa6orKn na6;rrogeuufi.

1. ;\nnaparypa

Onr[.recr,iafl cxer[a rlHrerpr{l]y}oqero BBeBAEoro gJreIirpoIIoJIflplrMerp-a

raao6parlrena Ha {ur. 1. OcuosHrie STJII4qILE ee oT cxeN{LI, orlucal{Hoft s [t],
3Ar(JrrorraroTctl B cJIeAyroqell.

1) Itorlrnrvraropuarr Jrtr r{Ba, neo6xo4ranafl rlpr{ pa6ore co cBerocldJlr,Eofi
nr{raroqefi orlrlrfiofi, 6r,ua yga,1eHa. Ar.fl o6ecile'Iegur uyxruoii cxoAr{Mocrg



cBeroBoro ryqHa oT' sra,iroHit 6r,r,ua yorauoBJleHa AorroJrHr,rre.rrr,uax nlrH3a 1r,
)r{ecrrto cBflSaHHarr c nltlralr0ir f[pr, neognlIlell ETa.[OH, r4 BTJBOIIFTT\afrCfl I,r3
.uyrllta BN'Iccre c lrorYr npItal,roi,i. CseroBoir rlorori DTa.rroHa cooltBcrcrBver rlo-

Toriy or 3Be3Ar,1 - 7",''-,.t (C rXCl-
Ti,rr't drr,Urrpolr).

2) Bpaqarouquiicir ro"Trrr-
por,rq 6u.n Bal{er{eH rr0,rr flpr{-
aaqr,rouuoli upr,rauoil II p rlvrra(lpanna 

- Prarrepa, o6ecue-
quBarou{el:i A0cralt0rrHo xopo-
IXee rrpoIIycrtaHr{e r,r IIo.rrr{ptl-
Byroqyttt cloco6rlocrb B r,rH-

repBa.,re AJrr{r{ Bo.ritr 3200-
6000 A.

3) Tari Har{ r,rr{cr p yr\rorrr&rrL-
HAfl IIO,T.frpr,rtsaqr.rfr, AaBaerrilfi
Bepna.rlar'ril pe$n eri'ro pa, crr.rrrr-
rro SaBr4cr{lr o1' IIJIr,rHl,l Bo.rlHr,r

l6l, ro rioNrr0rrcarlrra ee rrpu
r'rHouoIIBerHbrx Ha6rrol(eHuflx
c uor{oqrrro nannonnol,i rrJlo-
cHo Ira p a.[J] eJr r, Hoii rrJr a crr4Hrtr4
ueqe.necoo6pa3Ha. Ilocrolry
I{ONrrreHcaTo p r,rHclrpyr{erITarrb-
uori uo.nnpr{Bar,trrrr.r 6ut yAa-
JIOII, I{ l.{HCTpyNIeHTaJIL'HaE IIO-
Jr_fr[]r[3 aqr{fl o]lpeAe"rraJr acr, I.nfl
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(Dur. r. onrr.rec*aq cxeMa rrHrerprrpyroqero orre*- il1;H:l1*;?ffiXir|,f#^::ffi.rporrorlnprl,rerpa -- np;;;?;r;Ae,I4.nx I,crloJrb-
BoBaJrr{cb cre'ro([u.nr,rpbr, [aH-

Hbre o Koro.pbrx rrpr4BeAenr,r n ta6n. 1. Itpoue crer(Jr.sr{Hbrx surr,r:pon, Aarorqux
cr{creMy, 6nraexylo tt u, B, v, gr'f, HeKoropbrx clequaJrbHrrrx ua6.nro4euraft
rrcrroJrbsoBaJrcrl ysnollolocnr,rft nurep{epeuquouur,rft {utrrp, r{eHrprrpoBaH-
ur,rfi ua Jrrarrr4ro Hp, upeAocTaBJreEsrrft

4 /71 t),

Hau Ii . B. I{elroer,rrr (fAllIII). llpr,r
,o ilp eAe.rr e Hr4u aStf e nrrr,r e Ho ii 4nr,rur,r B o Jrr{br
f,a(,rlr (4"un r{crorrHrrr{a c IlaBrror{eprrr{il{
pac[peAeJreHr.rer,r sHel]rtrr,r ilo cuenrpy) lr
TIO.JI YI III{ P I,IH.bI IIO.II O CI,I TT P O NYCI{ AHI,{fl fi AET.
.Aoro {r,rrrrpa A}, yurarr,rnaJracb cuenr- 6lq 4500 | 20001 -pa.rrbr'rarr rryBcrBlrre.rrLHocrb {oroyuuonu,r- l,^ | ;rtc rz lz,ol s:loo I sool t,ae
re.irs EMI 9502 B c cypbM.nr{o-rrear4eBbrM B I cc s l;:;l i3il I ;il|;:;,raIo/(oNI I,r IIpoilycrtaHrre oIl'fr.{nl4 IloJrflpr4-

)lllpl:..]Irr, ua6nroseuufi upono4rrJracb no I r4o 486r I l5i2,otj
6ea dlr.t;nsrpou.

Enon-cxel,ttt r,rall0pure;ntnofi .tacrl{
rr rilre rllI4p yro rqero E"rr eHTll o tro Jr.spr,IMeTp a
uso6parxeua na Srar. 2. 3m cxeMa orJrrrqaercrr or flpuBeAennofi s h I c,ne-

,ayroqr{Mr{ o co 6euuocr.srrau.
1) flra peureHrr.a ]lrHorrrx BaAaq ,fleflareJrbrro r{N,rerb BoBMoE(Hocrb oAHo-

BpeMeEIro r{aMep.frrb HaH rrapa\[erp],r noJrflprraarlulr, TaH ]I nonurrft cner:osoii
rroron c coorBercrByrorqrrMrr cnero{unr,rpalru. floaroMy B cxeMy froJlEpI4Mer-
pa 6urlr BBeAerrbr cr\{e}rHbre Bxo[HJ,re conporr{BJrerrdfi, rroBBoJr.EroIqI{e flepeHpbr-
BarL Ar{a[aBoH B r $tn5 6ea raslreueur4.E qyBcrB[reJrblrocrrr (DDY (6loH 2
na Sur. 2). Izlcuonray*rc" 10 nxo4nrrx 

"orrporrrr.suft 
or 2,4 Mon go'I lon.

Paseucrso ilocroflHnr,rx BpeMeHI{ uxo4noft qerrr4 upr{ paBJrurrubrx BxoAlrhrx

Ta6nrqa t
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conpo'r14BJreIrl,Irrx Aocl'r4IaeTc.rl uyTex,r IIyHTI{pOBaHlrr{ I{a?ti/{ot o coIIpoTrrtsJIe-
rII4fl eNTRoc'rLJo, nol(o6par.rr{ort Tirn? rtro6r,r cABr4r dtaBt,r IteperrcHHoii coc'r.an-
.rnrorqeli cr4rrrala ocraBaJrcfl rrocroflHrr,rx{ c lrorrHocrbro /(o 1-2', ,I[.rrx yruenr,-
rreHr{rr BJrr,rrrHr,rfl napaBr,rrHt,tx el{r{ocl.eii ro u,rriTluoii r{err,r cr4r.r{ar c $oroyN{-
Frolfir.r1'e.rrr{ rro[acrcrr Ha r{aroArrrrrri uorr.opurcJrb rra i]ax,rile 6II2ll (6;ron 3) ,

ycl'arroBJreHuoll s lrenocpe1cr-
nerlnoii 6.luaoctu or OAy.
I Iocrr e riaro/\Horo rroBropr{reJrrr
IIpor{[JBoAr{rcfr pa SAeJrerr}le IIo-
c'r'ostrrroii r,r ueperrreunort co-
cTtiB Jlfl lo[trIIX CI4rl{a JIti.

2) tr4cuonrgonaBlrlr{ecfl B @rr". 2. EnoH-cxeua rrgMeprrreJ*,rofi qacrr,r unrer-
IIepBOHaqaJIbHOM BapI4aIlTe IIO- pr.rpyrctrIero orreHrporroJrfiprrNrerpa
JltIpI,IMeTpa yClTJIIdTeNrul IIOCTO- I - droroynruox\MTerbi Z - cMeHgbrc BxoAlrbre conporrrBJre-
,SHHOfO 1I flepeMeHI{OfO TOHa ],rilfi 3 - r{aroEE6rit roBropllrerlr,; I - ycl,trrrerb nepe-

6rrrnra gaMeueHlr Ha CepIIftHbIe Melrroto rorra yI'{IIII-2; 5 - HoMMyrarop tr rlll'rerparop;

UpU6OpU - DJIeHTpOUefpll.fe- 6-ynllaBJrffIouce ycrpoiicrBo; 7-cJreHrpollcrllrlqecHrft

cunii ycra.nr,r"uou *r*popu!r"a- YcrIflilreJIb <HaImycr; s-lncnlrct,rrpynu(rli'i llorerlurroMcrll

r{oMerpa <I{aHryc>r (6,non 7) u
14 BMepr{TeJrbnsrfi ycranuteJrL rro-
croflHHoro rr fleper{eHlroro roKa yI4I][-2 (6rcx4)' B uocnegHr,rir ycunm-
rerrb 6r,IJr Bcrpoeg .RC-{unrrp Ha rracrory 2 ,tl c rroJryur{pusoft uorocr,r

- 1,5 a4. Itoe$$llqrreHr ycr4Jreur,r-s Moffier l4BMeusrbcfl rlpl,r noMotr{Iz AeKaA-
HOrO r{ CTy[eHqaTOIO BXOAHbTX aTTerrroaTopoB.

3) Onur pa6orbr rror(aBaJr, qro tIr{cJIo rllrrerpl'Ipyrcullx .Eqeen Mo}nHo
yrvIeHLIIII4Tb go 10 (nuecro 20 n [epBoHarIaJIbHoM BapldaHre) 6eB rIoTeI]Id rotl-
HOCTI,T l4SMepeHr{.fl, COeArdHrdB flrIefiHU, COOTBeTCTByIO[II4e OTJII'rqarcquMc.E Ha

180' nonorxeHr{flM auaJrrrBaropa r4 noMl\{yraropa. flpra arort yMeHbrxaerc.E
BpeMs Ha6rroAeHr.rE u o6ilerqaercfl o6pa6otxa.

2. llero4ura o6pa6ornt{ rr peAynl+llr rra6nnr4erlnli

B onnau c ycralroBr{or,i no"nrprarlerpa r.ra rroBoM TeJlecl{orre ABT-B n c neo6-
xoAr4Mocrbro y{era r4r.rcrpyMerrraJrbHoii lro",rapraaar{I4r{ orl(eJlbHo AJIfl I{a}ItI(oro
r[lr.nr,r'pa, a ranffie ]rB-Ba rrepexoAa or py.ruoit o6pa6orrira Ha6itIoAeHI4it x unr-
rrr{cJreHr4flN{ ua 3BM <L{uncn-l> 6rrna paapa6oraua HoBafI cxer\{a o6pa6ornu,
narra6ponHr.r Ir pe4yr{qrrr{ na6;nro4eurafi .

llepaona.ranr,nax o6pa6orxa Ha6Jrro4enuii - BbrqllcJIeHI{e IIapaN,IerpoB ,z

14 ,/, npoloprlr4olraJrblrrix napar{erpaM cToltca Q v tl B l,rHcrpy[lenra;rruori
cucre1{e orcrrera,- npoBoAr{Tcfl rar( x{e, HaH orrr4car{o s [1j. Ianee ubr Haxo-

4r,rl,r 6eapaaN,repHr,re napar\{erpbr p'x v p'u:

n, - 
*i-*6 n,- u*-u,b

rx- n(8.- Efi) ' ru - n(E*- E6) '
(1)

tge E - rr3N{epeHHoe BHarreHr.re IIocroEHHoii cocraBJr.Elotrleii cursara, a fr -'
MHolr{r{reJrb, yrrr4TbrBarorq,r.rii orruque xoa{{nqr,re}rra ycr,rJreHl{.fl ycI4JII4reJrrI
nopeMeHHolo ToHa, saAaHrroro BxoAHr,rNI aTTeHIoaTopoM, oT rpI{H-EToro BHa-
qeHr{fl. I4n4encrr * u S orHocflTcrr r( r4ar\{epeurr.nlr BBeB;16r lr Sona. Be;nta.runr,r

pt t[ pyt trBJr.srctr{r4ecfl rrpoeKqr4rrMr{ Benropa rroJrrlpr{3a4uw 1.t" BaBI4C.ET OT

rtoa4$uqraerrra rrepeAarrrr Harrp.rr?neHrrrr HaHaJroM rrSr\{epeHLrfl ilepel\,re}IHoii co-
cTaBJrfrrolleii ra or I{HcTpyMeHTaJrbHoro HyJrb-nyHHTa orcrlera rIosI{I\I4oHHr,rx
yrJroB. V.rer atux BaBr{cuMocrefi rrpor.rBtsoArrrcrr rro Ha6[IoAeHI4tl]r itraJroHa,
BI,IIIOJIHEI{HrItr,I B TEAIEHTAE TOft }r{E HOSU. fIPU ATOU IIPI4IIEHflJIACb HECHOJIbITO

pa3iluqHafl MeroArrKa HaJrr,l6poBnr{ }1 peAyKrlr{r{ Ha6JrroAeHI{it cTauAaprulrx
3Be3A (nCuO.lsaonaBrxr4xcfl AJrfr orIpeAeJreHr.{.n napaMerpoB rIo.[flpr{BaI{r{I4



EraJroEa r,r r{I{crpyMeHraJrbHofi rloir.fipl4Bal{uu) r4 Ha6rroAeHl{fi npofpaMMllblx
(neneMeuurrx) arear.' 'B"u ua6nloqeuufl crar{Aaprl{blx BBeaA npl{BoAr.rJlrrcb B c}IcreMy P'*, P'r,,

n rompoft orerreHb IIoJrrrpI4Baqulr araJroHa rlpr,IHflTa Ba eArrHI4IIy riIBMepeIrr4rr,

a ocr Pl HarrpaBJrerra B rrJrocnocrr.r [per4r\{yqecrBer{Hbrx xone6auufi aJrer(Tpl[-
qecxoro Bel{ropa uaryqeufiff araJloHa (crctena atanona). Csses Me)fiAy p;,
pu fr P'*, P, aa4aercs ,rraneitnr,ru upeo6paBoBaHrIeI[ BL{Aa

P'*: atP|* azP'uv, 
(2)

P'r:-azP'*latPo'

orpaffiaroqr{M r{BMe}reHr{e uacru'ra6a ra noBopor oceft xoopgranaruoft cr{creMbr.
Itoe$i[uquerrrbr 41, Az JIerHo orIpeAeJII{rb, rIpI{MeEI{B upeo6paaoaauue (2)
H na6.rroAenlr.flNl araJrolra. Tax KaI( B cldcTeMe STaJroHa

Orcro,qa rloJryqaeN,I

P'*rr:L, Prur:0,

orP'* u* * arP'u r, : L,

- ori* u, * orpr r, : 0.

Pxm Pxor*' - (o* rr)' + (i,r ur)' - P'"r' '

^ _ iou* _ paer*'- 
6*r,), + p;,), - -E '

(3)

(4)

Bernqranrr &L1 a2 \rolr\Ho Bbrqr4clr4rn uo (4) AJLfi Harr{Aoro na6,nro4eufi.E araJro-
Ea. ,(nr yuera cucreMarr,rqecnr4x raar,reueurait HoeSSuqueura yclrJreHr,rfl r(
I{yJIL-rIyHr(Ta yuroB B Teqeurle HorIIr BHarreHrrfl ar trL az nrauefino l{I{TepnoJrr.r-
pyrorc.fl rra MoMeHr na6nro4euran xam;1oft BBeBAbr. Ilpra pyuuofi o6pa6orxe
ara uuTeprroJr.rrr{r{.8 rrpoBoAl{Jracs rpaSuvecnll, a [pr{ uarur.rnnoft - MeroAor{
rrar4Meublrrr4x r(BaAparon. tr4lre.g ay a2 !,[rrr lvroMelrra Ha]fiAoro ra6nro4enraa, uo

{opr'ryrran (2) noryuaeM P", P', Ara Bcex ua6nrogeului craHAaprHbrx BBeBA.

[a,nee B cr{creMe DraJroHa onpeAeJrrrorc.fl rrapaMerpr{ LrHcrpyl,Ienrarruofi
troJrfipr{Bar{rrv !,[rE acex {unrtpon. ,(na eroro ucroJrbayrorc.rl ua6nrogenran
6Jrusnrax anee4 (rranurru o6paaolr r4B crrrdcna [7]) , y r(oropbrx crerreHb troJrfl-
pr,rBarlr4r{ He rrlleBocxo4ur 0,1%. flapartrerpbr r{rrcrpyruenranr,soft rroJrEprrsa-
qr4r1r EaxoA.trTcfi KaH cpeArree apu{neu.r.recxoe Buaqentrre P'*, P', tto sceM ga6-
JrroAerrr4flM BBeBA c lrarofi rroJrflpr{Bartrraefr s coorBercrByrorqeM {r,rrlrpe:

P*r:F'*, Prn -F'o.
,(,ra orpe4erreHrLfl rrapar{erpoB noJr.Epr{Baqr,rr{ DTaJrorra ucrloJrbaoBaJrr{cb

ua6rrc4eurfl crauAaprH_b_rx sBeBA c -6oxnruofi troJrflprrBar{r4eft. 3ru aneagrr 6pa-
lrrr,cb frB Hara;rora B. Xu.nr:nepa [8], cr4creMa r(oroporo, rro r{ccJreAoBaHr.rK)
oArroro r{B aBropoB [9], sau6oree cno6o4ua or cr{creMarnqecnux omu6on.
,(na ncHrroqenlr.fl BaBlrcr{x{ocrrl trapaMerpoB rloJr.rrpl{aaq}rr,r crar{Aaprrrbrx BBeBA
or [Jrr4r{Er BoJrHbr nce ua6nm4e}rrrf, IlcrroJrbaoBaBrrrr4ecfl rrprr olpeAeJrerrr{rd rra-
paMerpoB troJrspl[Baqrrr4 aralrona, rrpoBoAr{Jrr{cb c }r(eJrruu {unr,rpoM, r(ax r{
ua6nro4eur.rfi r(araJrora [81. HafigenHr,re r{B na6rro4eurart napauerpbr fioJrflp]r-
qaqr{[ aTI{x SBeBA B cr{cTeMe gTaJIorIa ilpeABaprrTeJrbrlo }rcflpaBJrflJrlrcE, 3a r{E-

, 
qTpyMeuraJrr,Eyro rro Jr.frpr,rB aqr,rm s'ro fr Ete cr4crer,re :

P*: P*- P*r, Pu : Po - Prr.

6

(5)

(6)

TO



Jlerto BlrAerb? qro fiepexoA or rrapaMerpoB troJrflprrBaqrrr{ B crrcrer\{e eraJrorra
K [apar,rerpaM, BbrpamerrubrM B cr{creMe KaraJrora [8] (upuuxrofi saiuu aa
crau4aprnyro), ocyr[,ecrBJrflercfl [pr{ rloMoqr{ rr,rueftqoro rpeo6paaonauux

Q : PxQor- Puurr,

11,: P*t)s,, * PuQrr, (7)

rAe ct : p cos 20, u : p sill 20 - BHaqeHr,r.fl 6espasuepnHx rapaMerpoB
Cronca AJrrr BBeBAbr B craHIIaprHor"r (naranorxnoi,i) cucreue, & (orr uer - IIa-
palrerpr,r BraJIoI.Ia B rorYr E{e clrcrer\{e. Pemas ypaBrreHl4rr (7), rarueeu

.P*Q * Pru
(8)Q,,: P7+ P?,

P*u - Prq
t l.tar 

- az , ,rz .
, x1- ',!l

Be;nlr.Ir,rlu,r (lcr ri. u,b.r Rrrrrlr.rcJr.rr.[r,rcr no (B) AJrrr na]fiAoro Ila6rro/{er.rl4fl craHAapr-
Hbrx BBeBA c 6o,rrr,mert rloJrflpr,raar{rlei:r. ,{na o6pa6ornu Ha6[roAeHuii nporpalt-
MHr,rx 3Be3A IrCrrOJrbSOBaJrI,rCb CpeAHr,re SHaqe[Ir4fl rrapaMeTpoB rroJrfpl4Sallur{
BTa.rroHa Ba coorBercTnyrorq,r,u:i r,rHTepBaJr BpeMeHr{. Snaa r7r,, I,{ zrD.r, MbI I\{oEter,I
Tar{Eie fiepecrrr,rrarr uo dropuyJraNt (7) napalrerpr,r r{Hcrpyftte}Ira:rnnoir rroJr.E-

PI{BAIIIII,I ;-{.rII{ BC€X SITITT,TPOU I'{B C],ICTEI,IbI 3TAJIOHA B CTAHItrI1PTHYIO CI4CTEI{Y.
llpr,r o6ptr6orxe Ha6JrroAenr,lir nporpal,rl{Hr,rx BBeBA x,rr,r Mo}fiex{ HerlocpeA-

,crtscrJlro nepertru or napaMerpots p,c, p,7', uafi4eur{r;rx rro (1) n uucrpyN,reHrarb-
noii cl.rcrelre, H ilallaMerparu {1', LL' B cra}rAaprrrofi cucreue:

q' : bti*-bzPt,
u':bzP**btPa. (e)

[toa{Suqueurhr JrrdHefiHoro upeo6paBoBar{r4fi (9) orpe4en.Erororl rax}r(e rlyreM
lprrNreHerrpr.fi ero H Ha6[IoAeEr4flM aTaJIoHa trpl{ I{SBeoTHbrx BHaqeE.ufix qar,
L[or B crauAapruot crrcreMe:

bt: P*urQur|- io rruu, , blz: P* ,r,'u, - P, 
"r 

4r,
(10)

(p* rr)' * (p,, ,,r)2 (p,u,,)'+ (iur,)z '

HaR s cryqae aL, aL, troJryqer{Hbre lra r{BMepenrrft araJroua Buaqeurlfi bb bz
JrrrHefiHo rrrrreprroJrr{pyrorc.fl rra Mor,rerrTbr Ha6rroAeHufi Bcex [porpaMMrrhlx
BBeBA. BrrsucileHubre IIo (9) uapauerpbr troJLflpI{Baqlrld r,rc[ paBJI.flIorcE Ba
rrr{crpyrueErarrbrryrc noJrflprrBartrr4ro AJrrr coorBercrByroq,ero {rnrrpa:

q : cl' - cl., Il : Y' - Yr. (tl)

Vcpe4nenr.re peByJr[,TaToB Hecr(oJrbnnx [ocJreAoBareJrbrrnrx Ha6ilroAeur4ft oA-
Hofi u rofi rrte BBeBAr,r [poBoArrJrocb BcerAa tro napaMerpa]vr g m u. Cpegnue
BHaqeHr4rr p, 6 BbrqffcJr.flJrlitcr uo {oplrynau

e: [7 +a, 6: (12)

B pes;r;16'1nre l{}r uo.rryrrnirr,r cpeArlue BHarrerrrrs rrapaMerpoB rroJrrrpr{Baqr{r{
IrB;nyqg11rr" BBeBA, rroJrHocrbro cno6ognrre or lrucrpyN{eHTaJrr,Hbrx a{Sexroa
r{ Bbrlla}rieHrrr;re D craHAilpu{ofi cncreue, coBrraAarorqefi c cracreuofi narauota
IB].

B coorsercrBrrr,r c r,rBJro)fieHHoii uero4r,rHoii u cxeltoii uporpaMx,rrrcroM
1\,i. H. Prr6arouoii 6lr;ra coc'r'aBirerra [porpaa,rMa o6pa6o'rnra [orflpuMerpl4qe-
cHux na6rro4enlrfi ua EIIM <Nluscrr-l1 Hprrrr.rcnoft acrpo$uauuecxofi o6cep-
Baropr.{rr. IIo erofi [porpax{N{e o6pa6arr,rnaJrocb rro4aBJr.Broqee 6orr,runncrro
Ir0IIOJrbSOBarrHrix H&r\rr{ Ha6JrrcAer.ruii IIporparrtMHbrx r.{ cTalrAaprrlr,rx 3Be3A.

4.n
; flr0tg: .
"q



3. ()npegereurre cr{cre}rrrr rra rra6rro[eiruit
CTalrAal)TlIt Ix SBeAA

fIo;rapr,rsaqr,roHEr,re ua6JrroAeHrarr r{a rclrecHone A3T-B .repe4onaJII{cb u

Apyrr,rMr{ Ha6ilroAeHr4flNrr.r. B r{a.i!fi[rJri nepr{oA npor{BBoAr{JracE, r'roBa.s ycraHoB-
na r,r IocTr{poBna rroJrflpr,rr{erpa rra reJrecnore. tr{e-sa 0Toro, t1 Ttlri}ile AJrfl noH-
TpoJrrI BoBMOlr{HLrX IISr,reHeHr,ril r.{HcrpyMeHTa.lrrrHorf IroJlflpr{3aur{rr r,{ troJIrIpI4-
3aqr{lr SraJroHa orrpeAeJreHr4e rraparre'J'poB, Heo6xoAI,Ir,Ibrx AJrI npI4BeAeHr{fl
Ha6rloAeHr4ti uporpauuHr,rx BBeBA n craHAaprHoli clrcTer,re, rlloBo4tlJrocr, He-
SaBll0r.rr\{o AJrfl r(axAoro fleprroAa.

TlucrpyueuraJrbHa.rr rroJr.EprrBar{un orlpcAeJrf Jracb rro Ha6rIoAeEI,rflNI 3BeBA

6 Leo, p CVn,31 Boo, 13 Aql, r Per, t. Cep (n ocnoBlrorl lra cnrrclta [7]). C're-
neHr, noJrfpr,lSarlr{r4 STrrx 3Be3A rroJraraJracr, paeuoii HyJrIo. flaparr,terplr rloJrfl-
pr{aar{rrrr araJroHa BbrBoAr,rJrr{cb raa ua6rroAeuuii aneaA HD 7927 . 21291 ,21 389,
433\tt, 754445, 183143, 2164ll, BD + 62'2210, co/rep)naql,1-\ctl B l(araJrore
B. Xllrrnepa [81, BbrrroJrHeHHbrx c ]I{eJrrbru tfurrrpou. Peay;rr,'t'arb] orlpeAe-
JIeHII.E oCHotsHLIX [apa]IeTpOB, XapaHTepl{syiolqlIx Hattly CI'ICreN'Iy i{.[f Ka]fi-
AOrO flepr{oAa na6rrcgenuli, ur,rpa}r{eHHbre B orallAaprHoi{ c]{creMe, AaHbI B

ra6n. 2. Buecre co cpeArrr4r\{r{ BHarreutrrsrrrr [apa[,re'J]poB noJrflpliBiirIr4l4 ara.rloHtt

pr, (B npoqeurax) , 0!, (orcuurblBaercrl or HatrpaBJreHl,ifl IIa ceBep rlporr{B
qaconoii crperxu) r{ r4Hcrpyr,Ienra.tr,uoilt noJLspI{BaI{I{[ p,,, 0,, AJItr Ha]I{Aoro

'['ir 6.r n 11 tr 2

Arrpe.nr

llrcrrr,

I{ro.ur,

Anrycr I

Anrycr II

Cerrrx6pr

6

2,57
58,7

0 ,06

2,46
57,9
0,13

5

2,4L
104, 3

0,09

6

2,50
64,6
0,02

L2

2,48
73,6
0,02

I
2,45

65.8
0,05

2,478
J-rt

I
0, 13

26,0
0,05

2

0,35
66,5
0,02

:

-

2

0,28
70,9
0,03

_

L5

0,L7
34,0
0,02

2

0,2t
76,5
0,03

5

0,28
102,6

0,09

7

0,25
59,3
0,03

5

0,29
69,2
0,03

t6
0,2L

49,8
0,03

0,233
+18

13

0,23
49,2
0,03

2

0,34
65, t

0 ,00

2

0,31
95,3

0 ,06

6

0,26
58,9
0,04

3

0,32
67 ,6
0,02

L7

0,26
56,2
0,03

0,297
+18

t7
0,45

51,7
0,03

2

0, 55
61,7
0,07

5

0,53
96,5
0,04

6

0,54
55,8
0, 10

4

0,56
70,5
0,03

l7
0,44

53 ,0
0,04

0,520

*24

7

0,27
76,3
0,04

-

n
p,
e,
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n
p,
0,
6,

n
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0,
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0,
6,
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Su;n r,rpa tlpr{Be/lelrr,l rrrrcJro trrr6.,t rop,enlrii n, r'lcuonr,3oB aHHLI X /iJrfl OrI lle/\e'[e-

rrl,rfr npI4BeAeHHbIX 3Ha'IeUllit,

pr,Isyloul,arr cpeAHIoro olrrl{6Ity

ir,7
(Dur. 3. SaBucrlMoctr, crerleEtr
trucrpyuenram,uoft rloJrEprrBa-

qtrII OT AJII{IIbI BOJIEbI

tlepHbre Hpylltxu 
- 

creHr.HHHbIe

6r.rrbrpbr; cBerrblt Hpy}(oft - rrlrrep-
$epenqraonurrfi Surr,rp. aleproqHl4

cooTBeTcTByror BeJrrrqrrr{aM cpeAHLrx
0IIII,16ox

0,25

r,r Ber,rrrr4H& 6: /W-, ;), xapaHre-

Drrdx BHaqeHI4fi. 3na'IeHras oq tt oi orlpeAe-

JIrl.[!ICb no ynJIoHer{r'IflN{ rIoJIyrle}lHbt'\ I43 orAenbHt'rx ua6lroTlenr'rir ue'nr'ruun

rrapaN,ieTpoB q M U OT cOoTBeTCTBylOqr'rx cpeAHIlx, 13 nocne4uel:I crpolie 1pa6t. 2

/IaHur ycpeAHeHHbte rro tsceM lrepr{oAar{ 3}IarleHl.Ifl CTeIIeHI{ lloilflpll3aIIlII4 eTa-

.TIOHA I,{ 14I{CTPYI,IEHTAJIbHOI'i TOJI'{PI{BAIU{14 B PAsH'I'IX 1\BETAX'

paB.rg.r.rue-rio;1yueunr,rx /IJrg or^erl,rrrlt,( [opr,{oAoB BI{aqeHrII"I 1]D,r, llu rlpe-

BOCXoAuit OXII469H I,{x Orrpe/leJleHl{.fl. tr4auenenra.a 0r, nu,auau',1 I'JIaBHLII[ o6pa-

BOM IIOBOpOTOM IIOJIflpI4I{eTpa o1]HOCI{T0JILEO TeJIeCHona [pII paBJII'ITIHLIX elo
ycraHotsr{ax. O6u1rnfi pocr crerrerrrr L{rrcrpyMelrraJrLrroil rroJIflpl4Saqul'r o ]NteFII;-

ruelrlrgr{ l(Jrr,{rrbt nonnir ({ur. :3) ,\opolro corJlacyerc.fl c I{aIIHLirIu [6, 10, 1t]'

Z,J/,r //^

Pau,tu,tttn n li" 11,rfl pitBHI,t\ tltrrr r,'rpon. ir ral(?r(e tt3NleHel'l14H P,,u O, ol n('1.)t4o'(a

I{ rrepr{o[y r,rotyr 6tntt o6rstcrrerr],t Tel,r) rtlto rrapflIy c noJrrrpr,rsarl,r4eii. Bo:JI.II,r-

Harouleft upr{ orpa}HeHr4l4 or Bepria.rr reJreonorra, ur{eelcfl rlexoroparl it'odaBorl-
Irafl rroJrr{pr{Barll4q rl4na rrapaBr{Tt{oli rroAyJIflUI{I{ cBeroBoro roror(a B citr'IoN'I

noJrrrpr4MeTpe, I,13N{eHrrroula.frcfr IrpId pat}Jrr4rlHr,rx ycTaHoBHaX IIOJIflIII{I'IeTpa.
Ha6nro4euu.fl craHAaprHbr,\ BBeB/\ c N4aJloii r,rllpggSSfeir roBBo"rlu.rrl{ ratt-

/t
?ile oilpe/{ertr4rE, cpeAHroro orllr6nv a:v ,(c} -1- of,) oanoro I'I3}lepeul{tr

rrapa]IoTpolt uoJlflpl4aaIIIIu. B peay,,rrTaTe 6brJro Ilo[yt1g11a Ov: 0,100,'u, O., '-
: 0,09%, au - 0,12%, 6rra : 0,11%. 3Tr'r suarlerrr{rl cpeAHl{x orur46olt

M0?1{.HO pac0r{aTpr{B&Tr, r(&H BepxHr4e rrp€l{eJlrrr I,Ix I0IICTBI4TeJILH[rx SHarle]Ir{I:i.

lUIrr flpHI4x BBeaA, Tar{ Har{ .[pr{ Br,rBoAe r4x N,ILI IIpe}Ie6perJII4 ]\{iIJIl,trII{ paBJlI'r-
IIIIflNII4 B IIAPAN{ETPAX IIOJI'IPI,I3AqI1I4 I4CIIOJIbSOBABIUI,{XC'I CTAHAAPTIIbIX 38E34.

B 'ra6;r. 3 nprane4eru{ Irapal,Ierpr,I noJl.trplraalu4lr Hel{oropblx craHAaprHlrx
SBeBA c 6o;nsurot"r rIoJLrIpI4BaIII,lei,i, Ea6rtoAaB[Iurcfl He MeHee aIeNI R AByx
{Berax. Brrrec.re c AaHHr,r}'rr4, rroJlyqeHrrr,rr[r{ 143 Hal]rr{x Ha6rroAeHlli;i (rpa{r,t
2-9), npnBoA.Ercfl coorBerc'rByrorlr{o /(aHHr,re r{B Ita'lraJrora B. Xunrnepa [81
(rpa{r,r 10-ll). Ha {rar. 4 lrao6paxeHa BaBr4cr{Nroctb crerleul4 lrortflpI,IBaIU.IIr

Ta6lurta ll

3nerIa
TID

0, epa1 xr4rrHep [8] Y

--T--P, 96 
10, 

enal,l IJtl

7927
2t291,
21389

r54445
t831 43

3,L7
e D2

'1 ,41
3,45
6,42

3JO
3 ,10

2,92
2,99
3,24

5,94

93 ,0
119,3
L22,5
89,0

177 ,o

tzt,t
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120,4
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179 ,8
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IT IIO3I.{I{IIOHEOrO YTJIA OT AJII{HbI BOJIHbI AJI.E 3BE3A HD 1,54445 U HD 21389no r{a6rrroAegrrflM r. r(ofina u T. repe.rrrca [11], [t. cepxouc*o"o-[tz];-;;
AaHHrIM ra6n. 3. flponegennoe cpaBneHr{e roxaarrBaer, qro uamra na6.nro4e-
EI,I,[I BO BCEX IIBE?AX AOCTATOIIEO XOPOIIIO COTJIACYrcTCA C NA6ITOAEHIIflMI,I APY.rl{x aBTOpOB.

Peay.rrr:raru na6.nro4eurafi c unrep{epeHr{r{oHrrbru {urrrpon ({ur. J u 4)
ne oduapyrxrrBaror cyrqecrBeHHux orH.nolrenraii or ,rur"r*dcrefi," nony.lgH'-
Ebrx co crer(Jr.firrEbrMra {unrrpauu. O:rcro4a cJreAyer, qro r4clorbgosauHrrft

fln /s4tii
4%

?

,il

8l;

_xi oa. 6 .a

-e>-<-^"-g-?.......,',,..'.,.-

//J L
, J t/*

HD 154445@w. 4. Saszc[l,ocrs trapaMerpoB troJr'p_gqarr!,or AJrtrEBr BoJrEEr AJr.rr BBeaA
z HD 21389

/ - Ho*E r4 reperbc rlt 
k:ixT;,1,i"ii",$iffi;jh,i,;#;:ffiffit12t; a - Xu*uep r8r;r

Har,rr4 r,rHrepsepeuqraouur,rii {ranr,rp rre rrsMeH.fler napaMerpoB troJrflpr{Barl[rr
lrpoxoAflnlero cBera I4 BIToJIHe fiplrroAerr Ailfl roqHbrx rroJrEpr{Barluorutrx ua6-
rrogeunft.

B uporpaiuuy Harrprx ua6.uro4enuft n aupene - ceurr6pe 1966 r. BxoAr4rrr{
HeRoTopble MarHr,rTEo-rIepeMeIlHIie BBe3Ar,r, HpacHble fiepeMeEgbre rr4raHTbl r4
cBepxrl4raHTIJ I4 Eer(oropLre Hecraql{oHapEbre BBeBAr,r paBJII,IqHbrx rr4rroB,
'ocuosgrre pegyJr_brarr,r, flonyqsssu,e ua arlrx ua6nro4enrafii n ux o6cyrxAeurae
rrpr4BeAerrbr s [13-151.

Anroprr Bbrpamaror 6raro4apuocrb rrporparvrMr{cry M. H, pr,r6aronoft,
rrpoBoAr{Brrrer;r o6pa6orxy rroJrflpr{aaqr{orrHbrx ua6nro4-euuli ua anexrpouuoft
BbIrII4cJrrrreJlr,noft ua[rr.rue <NIuncr-t u.

Mapr 1967 r.

Jlureparypa
1. I-1.M. IIIaxoBcnoft, I-I.A.,[nlron. I{ao. }tpr,rucxoft acrpo(fr,ra. o6c., 1g62,27, 291.
2. H. M. IIIaxoscroiYr. Acrpor. x., 1968,40, JS6, 1055.
3. 1'I.M. IIIaxoBcKoir. Acrpor. x., 1964,41,:|s.6,LO4Z.
9 Y.q I q, o c y x rr_H a._ tr{as. Itprrtrcnort acrpo{na.'o6c., tg63, Bl, ILg.
I. p.^C. E { r.r r,r o r. llru. I(psrmcHoii acrpo$na. c,64., 1,967,'B7, Zbl.
6. T. G e lr l e I s. Astrori. J., 1960, 65, N 8, 466.
7. I(. Serkowski. Bull. I-orvell Obs., tg60, b, N 10b,319.
8. W. A. H i l t n e r. Astrophys. J. Suppl., 1-956, {, N'24.
9. H. M. III a x o B c r( o ft. Itdna. nucc.-nn., tgOa.

10. A. B e h r. Bull. Lowell Obs., 1960, 5, N 105, 292.
11.q.Y.Coyle, T.Gehr:els. Astron. J., 1966,7I, N 5,355.12. K, Serkowsl<i. Acba Asbr.on., 1965, lb, N 2,'79.
13.H.C. IIorocvxrrEa. Hacr. lrou, crp.'\/+.
14. H.M. IUaxoscHoii. Hacr. rorr, crri. il.
15. 10. C. E O rr M o B. Jlacr. rolr, crp, 42.
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Tou XXXIX, 1969 r.

o rroJrfrP[3AuI,II4 C0ECTI]EITIIOTO ll3fivrrEHufl
HPACHbIX I'IIIAHTOB I,{ CBBPXTtrTIAIITOB

If . M. .III axoocttotc

Ilponegeun rroJrlpr'raal{LlotIune ua6;uogeullrI 3Bor}A p Cep, 11 Sct, V CVI Ir R Aqr r rpcr
r{lerax (U, f},lt), J?aapa6oraliu rronbrc }rcroAr,r arJilJIrIBa rlrtolollBerrrblx [onr]plraauUrourrr,rx
aa6,tm4euuli, ocr{oBarrHr,re Ira cyrqocrBoBalrlrlr l{oltpeJIrrqLIrI rle}itAy.napaMerpatln co6crnert-
roit no,rapr.raaqrrll B pa3nr,rx qBerax rr Ha rrcrroJrr,BoBarrllil II3BocrHon BaBl,rcrlrrooTrr i\reirirBc3lI-
rofi nonaprr:raqr'rrr or A.rrrrrLr lto.rlHIi.,I{rrn ruesfl;t Cep, Il Sct, V CVn, 11Boo, itS Cnc, S CrI3,
U IIer, R Leo, Z UMa flo.rrrrlrrr3aU]rfl rrr co6crnennoro rl3Jryrrcrrrlrr or/icJreHa or ]rc]fi3nc3A-
noft non.npr,raaqlrtr. fIprr sroM Blrccre c ]loalJll;'rarallrl fla]xllr na6.nlogeirnii rICrroJIrBoBaJrrrcr)

Aanrrble ra [6-101.
Haiigelro, qro nlrr{ creilclrb rlonflpI,rBarr\rllr, TaI{ Ir rroslrtllrount,tii yloJr rrJrocnocrll rioJre-

6aulli cyrlecrtseur{o lrl}rclrtrrororr c Tlniruoli no"utrr,r ?u. V paartrtx 3BeBA r.r y ogrroii 3DeJArJ B
paulroe upelfrr 3ar]rrcnu(]crb Drtr,\ rrapaMerpoB or I Mo]iicr 6rrtr parurr.rirorli. y lrnorrrx sne:rA
ol.IIouleHl{e troJr'p]r3at0tIr I:} llatsIrrrrx IlBCTati IIil}rcH[eTCrI c II3MCIICIIrCM ITOJIO]I{eEIL ITJTOCI{O-
,crrr r{o.rle6anlrii. V 6o;rr,nrrrucrBa ]r3yqenHr,rx 38eBA crelrer{b rloJIapI,IBaI{rII,I Bo jlpacraer c y}re}irr-
urerrrolr ?,,, tr4cn,rrio.renrerr -suJrrrercrr p,Ccp, y lioropoi,i r{ancltM:tJtlroe Buaqerllle co6orreuuofi
rloJr.flllr'r3arlrrll B patsrrrrle repr{oAbr AocTr,rraeT0rr [pIr paBrrbrx ]u - oT r,rnr[paHpacnoii (I >
) 1 .rir;.u) ;ro cr,rrroil (2':4500 A) o6lacreir. V ucex rrccJreAoBautrr,ix BBeBA co6cmennag rrorrflprr-
Bar{lrrr BollpacraeT c yrreEr,[rcHr{eM flpr(ocTr{ 3Be3A6r. Ifar.r6o.nee 6r'rcrpr,ro rlsNrerreHirfi I1o-
Jro;rienr.rfl rfJrocnocrrr no.ue6anr,rii o6rr.rno ua6ntogarcrcr 6.nr.ra lraHcuuyuon 6recna, rtorAa
c]'()reHr, ffoJrrlpllrjaIIII]I Mr{HI4MiIJrbrra.

O6napynicnnrJe Bar{oEot{elxocrr.r B l{Br{enerrllflx co6ctseuuor:i nonapr,Iaaqrrlr c g.ur.rnoli
BOrHrn rr co BpelrelIerr iloATBcplr{Aaror BbrcKasarrrroe n [3] npeAroJromeEr{e o BoBBr4l{rrotseHr.lrr
rroJrtrprrrarllrl{ co6crBeflrroro rrgJryaieElrfl xoJlo^rrl;rx [epeMenrrrrlx frrrarlTol] Ir cncpxrrl]-arrroB
B peg_\'.]lLTaTe peJIeeBCI{oro pa0ceflIlllfl CDeTa IIa treI'lrpaJILIIbIx aTOMax I'I MoJIeI{yJiaI 1l aEII-
:lorll()rrHrrrx (neognopognux) npotalneurir,rx arlroc{cpax. Ilortaaano, .lro ttoTlo6rarr rroAeJrb
uo;ner o6.r,;rcnrrrb ocrrollrrbrc oco6cnrrocrlr rroJrrrprT:aqI,rLI co6crBeulloro I,raJryqolrfifl rrpr'I Ao-
€r alolrro 6 o;rlruoii on'ur.recHoii ToJrqe pacccr'Inarorqeii o6oro.rnu.

ON T}TD INTIIII\SIC POLARIZATION OF RIID GIANTS AND STIPERGIAN:IS
by -\r. M. Shalthctuslny.- Observations oI polarizal,iol o{ stals pt Cep, R Sct, V CVn ancl
Il Aqt in three colours (U, 1],7) are carried orit. Nery rnethods of thc analysis oi rnulti-
coloul polarization obselvations, basetl on the existerrce of correlation betrn.ccn pararneters
oll the intlinsic 1;olarizatiorr in clifferent colours and on the use of a hnoru dependence o{
thc lnterstellar polarizatior on the wave-length, are rvor'hed out. I'ol stars p (iep, 11 S,'t,
V C\rl, R lloo, RS Cnc, S CrB, U Hcr:, Ii Lco, Z Ul'ia the polarization of t,lrcir lroper
rarliaLion is scparal,od irom tlie interstelltrr polarization. The daba frorn [6-10,l lere nsed
togot:lrer rvith. t,hc resulls ol our observations.

I t is found that bot]r the clegree of poiarization and the position angle of the vibration
pl;rrrr' cl111gp corrsirlcrirLr[1' u iLlr rvavo .ltingLlL X,. Fol di[[cL'cnL sLats unti for onc shrl at rlil-
ferent timcs the dcperrlcnce o[ thoso ]rarameters on I can be various. ]-or rnany slars the
ratio of thc degree of polarization in diffcrelt col.ours clranges rvith the change oI the po-
sition oI the vibration plane. The rnajority oI investigated stars has the degree of po]ari-
ztrtion to be increased u,ith the decrcasc of 1,. An cxclusion is p Cep (its maximal value of
the intrirsic polarization at different perioils is reachetl at dil{clcnt, 2u - flom infra-red
(2'i t ir) to blue (], :4500 A) regions. The intrinsicpolarization of all invcstigated stars
jtrct'oasos rviLlr llle d('('r'oaso oI the sLcllar'lrriglrlncss. Tlrc rapid clraugos of posiiior of thc
vibration plane are observed usually near the briglrtness maxirna, l,hen the degree of
polarization is minimai.

Thc discovered regulalities in changes of the intrinsic polarization n,ith a wave{ength
and in timc confitrn the -snppositiurr, expressed in [3], on the origin of the intrinsic pola-
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rization of r:ed variable giants and supergiants as the result of Raylegli lighI scal,ter:ing on
neutral atoms ancl molecules in anizotropic (heterogeneous) extended atmospheres. It is.

shol'n that such. a model can explain principal peculiarities of the intrinsic polarizatir-rrr
r4ren the optical thicl<ness of a scattering shell is large errough.

Bne4enue

flepnr,re /\aHH1J0, cRr.r/IereJrr,crByroqrre o HaJrrrrrtr{r.r nepeMeHHoft co6crB0rr-
Hoft noJIflp]4Barlrrrr ts r.rBJryrreHr{r,r HeHol'opLrx xoiroAHbrx noJryrrpaBr{.[r,rrb]\ r'r

HenpaBr.{Jr,Hr,rx nepeNleHHbrx 3BeBA (p Cep, RW Cep, ST Cep), 6ur"ur.r troly,tg-
nr,r it. A. lpraropanorq [1,2] s 1958-1959 rr. B 1963 r. rIbI rIoRaBarI{, rr1'o

3H&rrl{T€JilrHrrre ?r3N,reHeHr.lf{ rlapaMerpoB rroJrtrllr4Sarlr{r4 Ha6.[roAaroTcfl 1'aliHie ],'
Henoroprilx BBeBA rr{ra RVTau (Il Sct, AC Her) r,{ rr,{ra N,[lrpi,r (RT Cyg) 131.
R uoc;ne/luee BpeNl.s pflAox{ antopoe [4, 10] 6r,r.nu rroJryqeHbr rroBr,re raHHr,re o
noJLflpI,rSaLu{I{ ltpaclrr,r-\ rr,rra}rToB I{ cBep-\Ir,rrar{ToB , noATBepm/(aroIqI4c tr
AorroJrlrflrotIl{e pe3yJr.bTarr,r [1-3]. Dllruu Ircc"rre/(oBal{r{flrlrr c Hecorr.Hclll{ocT])Io
ycrarloBJrelro cyn{eclBoBaHr{e sHa.rr4rersHoii cu6crseHHorl nolrrrI]r,rBarluII ts

IlSJIyrIeHI4I,l I'IHOII,I.\ ,\o,TIO/IHbIX IIepeI{eHHl,L\ II,IIaHTOB I{ CB0p\II4|aHTOIJ.

,(na nr,r,acuerll,rfl rrprdpol(br co6crBeuuoli uonaprraarlrrrr 6orrrruoe 3-ErarIeIIIIe
I,IN{eeT I{CCJIeAOBaHI{e Xapa}tTepa aaBIICLII{OCTII ee OT AJII{IILI BO.TIHLI. B 1966 r.
n Hpr,rrrrcHoft acrpoSuanqecnoli o6cepnaropvv 1r,tilv npoBeAeubr rpexrIBel'HLIe
IlOJrrTpr{3aru{oHr{L1e Ha6rroAer-rr4fl HeitoTopr,Ix HpacHL,rx IIepeNIeHHIJx 3Be3i( c
uarvrenarouleficR uorapraaarp.rer,i. Peayrrratr,r 0rr4x ua6.rrro71eur.rft BN{ecre c

[a[HLrN{r,r, coAep}r{atrIr4}rr{cfl B [6-10], Aaror Aocraro.rHnrl1 \,rarepr{aJr /(JrtI alrtr-
JII4Ba rloJrfpr{BarIl{rl co6crneuuoro r{BJIyrIeHI,rfl xo.rloAHblr rr4raHToB I4 cBell-\-
II{raHTOB C ItreJr.l,IO BbIflCHeHr4tr OCHOBHbTX 3a}iOHOIrepHOCTeir II3yrIaeN[OIO flB.rle-
nran (sanracl4r,rocTb napaMerpoB rroJr.rrpr.r3aqr,rr4 or AJrr{Hr,r BoJr}Ibr r4 ee tr{BrIeHe-
Hrr.fl co Bpel,reHeNr, cBrrab rloJrflpr4aaqur{ c 6recnol,r r{ Apyrr{\,rr{ xapal{repl{c1'I4-
r{aN,rr.r coorBercrByroqr,lx anea4) r{ [or4crroB Suauuecltr.rx r'rexaHIIBr{oB, cuooo6-
Hr,rx o 66trcnr.rtr, na r,i4eHHrJe B a Ro Hor,repHo crr,r.

$ 1. Marepua,r na6rro4erruii

Tpexquetnne rroJrrpr,rBarlrloHH-bre Ha6rroAeHr.rrr nepeNreHrrr,rx BBeBA rlpo-
BoAr,rJrr{crr B arpeJre - ceHrfl6pe 1966 r. na7)-cn pe{.rreritope ABT-8. Onttcti-
Hr4e annaparypr,r, MeroAr{nu Ha6rroAeHr4ii u ux o6pa6orHr,I [aHo B LLL, 12).
I4cnour,aonaJrr,rcb rpr{ cBero$r.rJrr,rpa - }neJrrnr,i (Z), ct4:utrfr. (ll) u yJrtrpa-
{raoreT oulrft (U). 3{{eHrrrBHr;re AJrr.{Hr;r BoJrH coorBercrByrotl{r4x noJIoc paB-
nr,r 5300, 1t350 v 3550 A (1qna ncro.rurlna c paBHoMepHrrM pacnpeAerleHl4eN{
aHepfrrr{ IIo cler(rpy), Bce Ha6[roAeH[E rrpoBoAr.rJrlrcr, c TpexM]4HyTHrrrM Bpe-
MeIreM ycpeAHeHLrfl napaMerpoB rroJr.rrpr{Barlr{r,r. B na6nroAeHr4sx yqacrBoBarrl,r
rc. C. ESulron, H. C. IionocyxrrHa u H. N,I. UIaxoscrrorl.

Peaynr,ratrr norrflprraarlrroHHr,rx Ha6rroAeHr4r:ir anea4 p Cep, R Sct, V CVn
u R Aqr [p].rBeAeHbr B ra6Jr. 1. B neft Aaur,r: cpe4nuii r\rol,reET Ha6JrroAeHHfl
B roJrr{aucnrlx AHflx; qBer; qucilo orAeJrbHbrx r4aMepeur,rfr; cpeArrr.re BHaqeHIrfl
crerleHr{ troJrflpr.rsaqr{rl p r.r troBr{qrrorrHoro yrna 0 rrJrocnocrr{ rrper{Myq,ecrBelr-
HErx noJre6agnfi aneKrpuqecKoro BeKTopa (orc.uarrrnaercrr or rralpaBJlel{Irfl-
Ha ceBep nporr{B rracoBoii crperxu).

Bivrecre c AaHrrbrMI{ r4B Ta6Jr. 1. ur,r ucuorr,BoBaJrrr rar(}fie cJreAyroql{e rIHo-
rorlBeTHr,re Ha6ilIoAeHrdfl troJrflpr{3ar{rrr4 xoJroArrbrx ILrraHToB r4 cBepxrrrfaEroB.

t. Ha6lro4enu.a lt. CepnoncHoro [8,9] B cr{creMe U, B, V. f( cox<aneuuro,
Ha6JrroAeH[.fl B yJrbrpa(puoleroaoft o6racrr,r BecbMa MaJroqr{cJreHrrbr r{ orcyr-
crByror oAHoBpeMeHHbre rra6[roAeHr4fl Bo Bcex rpex rIBerax. Mrr oro6paru r{B

crrr,ruta It. CepxoacHoro ceMb BBeBA - qerr,rpe Nlupra4rr (R Boo, S Crl3,
U Her, R Leo) r.r rpr{ noJryrrpaBr{JrbEhre repe}reHHne (V CVn, RS Cnc, Z UNIa),
AJr.rr r(oropbrx Marepr{aJr Ea6ilroAeHr4ft nara6o.rree 6orar n [omaabrtsaer BHaqrI
T EJI bHbIE I'IBMEIIEHI{fl IIAP AMETPOB IIO JI.EPUS Aql{tr.
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Ta6luqa I

353,/+27

,437
,41+4

376 ,320
,330

,333

p(lep

R Sct

0,60
0,56
0, 55

1,27
0,74
0,55

t4,B
L5,7
35 ,0

5,0
2L,7
33,5

:J77 ,244

,265

384,26,9
,t)

,293

241,438

,4+o

,45',t

293,3L7

,324
,338

0,95
0,84
0,90

1.01
0 ,71
0,45

:14,9
:14,0
;12 ,0

41,1
(.1 (

25,5

35 ,1
7 L,L
69,5

27 ,4'.

90,3
43,7
69,5 :

2

2

2

2

2

2

2

2

t
2

2

Aqr

T

2

2

2
2

2

l/
B
U

V
B
U

V
B
U

V
B
U

V
B
a
V

V
B
U

t
-1

2

2

2

V
l]
U

U
B
V

V (l\rl

')0L,444

,463

334,374

,383
,391.

,352,280

,284
,295

353 ,268
,275
,293

.375,237

,246
.,257

1,51
2,'21.

0 ,97
0,90
0,rJ5

0 ,99
{ ,oti
0,62

1., t0
1",54

2 ,98

t ,05
1,()t
r ,7:)

31 ,7
54,0

32,5
38,7
63,2

35, 6

42,9
51 ,3

37,8
47 ,1,

50,9

39 ,6
4L,0
84,7

1i,94
3,57
tt,)a

2,17
2,79
2,6i

0,57
0 ,64
2 ,86

0, 53:

0,83
0 ,04
5,47i

103,:J
103,2
101 ,2

105, (i

109, t
109 ,3

l/
U

v
B
U

v
B
U

V
B
U

V
R
U

353 ,468
,483
,495

376,400

383,430

,438
,460

2. I'Ia6nro4euurr f. Ltoiiua u T. lepe;rboa [10] p Cep B rflrld l{Berax, ox-
'otlrl,rtsaro[r,r4x crreHrpa"]rLur,rir rllrrepIlaJI 4300-9500 A.

l). T'pexquerlrbre (U, B, V) ua6.rloAeHlr-a p Cep, floryrlsHrrte B BIoptlHaH-
,cnoii o6ocpBaroprrr4 K. A. l-praropsuou [6].

ltpol,re 'roro, /.(Jrrr r.rcc.lreAoBaHr{-s cBaBr4 rroJrtrpr4aaql4u co6crBeHHoro rrBJry-
rroHtrfi uerioToprrrx 3tse3i\ c rrx 6.(ecrioNI N{r,r l,Ic[ort,30BaJIr{ oAHoIIBeTHbIe I{tr6-
.,nro/[crr]1a R Sct rrB [3] r,r pr Cep raa [7].

$ 2. Meno4r{rta aHaJrIrBa rloJrflplrsaqlroHrlbrx rradnroqenr'tii

IJa6.nrolaeuar noJrrIpI{Bill(Irl p I4B.rlyqeHlIrI t4Hrepecylorl\r,{-\ Hac BBc3i(

frrlJrrrercr uenropnoii cyrnroi:i rro,rr.spr.{narlrrn r,r-r co6crBerIHoro r{a"TIyqerII,LrI p*
r,{ are}HaBeailnclil uo.ra1rr,r3ar(r,rr{ p'. A.rrl r,{ccJre/loBar{rrfl rIoJrr{pI4Barirnr,r co6ctnen-
.rr()ro 14il.ir yrreuu.s seo6xollr,irro rllleli{Ae BCCro or/(eJrI4TL ee o1' l'tcutaueaTluoii
rroirrJllr,iuiir(r{u. I4cuo,rrr3oBArrue IaHHt,tx o noJrxlllrBarlI4I,I I,IB.IIyrreHI4r{ onllyr:i{alo-
rJtrr,rx 3rje3/( Jrr.{rrrr, B pe/(1ir,{-\ cxyrraflx rosRoJrfler o /Iocral'orl}Iofi lra[entrrocT r,m
,oul)oAe.rn1rr, uapirl'rerpr)r r,rei.riale3/1t.toir uo,,t;rpI,IBill{IrirI A.nrr LIC0JIei\yel,toir aRea-

.11u. Ll.o;roc Hili(clrirrr;rc llcllvJrr,'railr,r rlou{}Io uoJryql,Irb, rloJlr,ilytrcb BoBI{c}rl'IocTI;to
tIiipan{cr'[)oB co5crseurioir rto.rr lpr,ra:r{llrr,r or /IJrIrIIr;r Bo.rtHr,r r{ or B[)e\,IoIrrrt.

llorr r,r'r'rir,r paB/Ie.rrerrr4u co6c'r'nenrror"r r,r r{e}rrDBoaA}Iorl tto",rRpllatlL{ur,r rIo
.oilrorlBel'ul,m,r ua6.nrol1crrr{rJ,\r.\o,iro/(rJrrr,\ rr{riir{ToR r{ oBepxrI,IriIIIroR /I0JIil;II{cr'
.aBl'opor'r l3] rr P. A. Bapilarulrorr Itl]]. B Il]l npeituorTflI'rlJrocL, 1I1'o [o,,ItIpIlBa-
t1r,rr co6c:L'ncrruoro r4[].rryrie]uIrr I,Iar'reHfle1'crr roJlrrr{o tto BeiltrtrlI4IIC rtpI4 HeI,{BrIeI.I-
IIO[I II0.1IO?I{CHI,ILI IIJIoOHOCI'I,I Iio.TIE6ATTTAi'i. ,I{.,NX OI(HO[JIIIIIIHOIO OlIPEAEJIEI1IIfl IItI_

.lltlrrerpou x{e}HBBeB/IHori rro"rr npuaarlr,rn ueo6-to/{rIr{o IIpr,IB,rrer{41'l /IitIIIIr,re o

i. o. za3e...l u,e'
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rroJrolr{eHr,ilit rrJrocKocrr{ Hore6aH[ii xJr.tr oKpy?fiarorqr4x 3BeBA. B i{3] paccr{or-
per Apyroti Hpar,lHr,rft cJryqaii, r(orAa crerreHr, rro,rrflpr,raarllrr,r co6crBeuHoro rrB-
ryqeHl,r.fl ocraercfl uocroqnuoii, a rIoJroEreHr{e rrJrocHocrr.r Hote6anl,rfi lre-
H-flercfl B urr{ponr{x npeAeJJax. O6a oru cJrytln, B qrrcrorr Br4Ae Bcrpeqarorc.a
oqeHb peAHo.

I4cuonraosaHr4e r\4Horo{Berubrx Ha6rroAeur,rrt noeson.fler cyqecrBerrHo pa3-
BI4TE, r{ ycoBepIIreHcTBoBaTb cuoco6rr paBAeJreHrl.s co6crsenHofi u l,rexaneal-
Hor,l rrorrrpuaaqr4fi. B 4anrneliureivr Mbr 6ygeu rrplr\{eHrrrb ABa ocuoBr{brx cro-
co6a ananraBa MrrororlBerubrx rroJrEprrBarlr{oHHbrx Ha6lro;qeuufi. B rrepBoN,r
cnoco6e fipeArloJraraerc.fl, qro Her(oropbre csoficrna co6crneunofi uo.uapr,rsa-
q[r,r ]re r{BMeHflrorc-fl c 4tl,ruoli BoJrHbr. Bo nropou cuoco6e Nrbr c{r{r&€trr, rrro
xapaHTep BaBrrcrlrfocrrr napar{erpos co6creennoft uo.nnpr4Barlrrr{ or AJrr,rHr,r
BOJIHIJ OCTaeTC.fI HeIISN{eHHbIM B OxBarIeURO,lr ua6rrOAeHr{flrlr.{ I,rHTepBaJre BIle-
ueuu. B o6orax cuoco6ax mrr 6y4en trrcrroJrbaoBarr, 6eapaauepHbre oAHopoAHr,re
rrapaN{erpbr Croxca:

q: +: pcos2o,

rAe p - CTeIIeHb IIoJL[pI43aqr{ra, a 0 - Ilo3l{ql4osur,rft Vrol IIJrocfioCTr{ noJre-
6a;av.ir. flapalrerprr q rt u M$t\Ho paccMarpr{Barb Kart rrpfl},royroJrbnbre r(oop-
[I,IHarbr Ber(Topa IIOJI.flpr{sarlrru p. flpu cJro}fiel{rulr[ co6crseHroft nOtnpr,rsaqr,rr,r
c napaMerp&Mrr (*r u* ra Me)fiBseagnoft rroJrflprraarllrv q', u,' napalrerprr ua6-
lro gaeuoii no Jr.rrprra ar{rrrr onpeAeJr.Erorcrr p aBeEcrB aMra

q:q**cl', u:u,**LL', (2)

CIIpaBeAJIT,TBLIMT{ AJr.fl He oqeub 6O.rr,ruux BeJII4.II{H CTeIIeHrr rroJIfiprd3al{r,rr4.
1. Ileporul cnoco6 lvlolr{er 6rrrr, upuueueu rrprr HaJrrarrr,rtr{ oAHoBpeMeHHr,rx

Ha6rroAeHuit s Aocraro.rrro 6orruroM qr,rcre (ne uenee tpex) qaeros. Ilofio-
EtIrM, qTo rlo3r{qr{oHHbre yIJI6I rIJIocKocTr{ Hole6aHl4ii Co6CTBeHHoft uorapuaa-
qrrrr B uexoropr,rit MoMeHr oAr{HaxoBr,r AJr.s Bcex rIBeroB (0*:const). Itpome.
Toro, Mbr rroJraraeM, qro noBI4UuoHHbre yrJrbr Me?ilBnea4uoli rroJrflpr{Baqlrrr B:

paBHbrx I{Berax oAI4r{aI{oBLI (0': const) rr Ha\{ r4BBecrHa BaBrrcrrrvrocrr, cre-
frerrrr Mell{3nea4uoft IIoJrflpuSar{I{I4 oT AJrI4Hbr BoJrHbI AJrfl 4aunort o6tacrlr
ue6a. CyqecrByrorq,rre r{ccrreAoBaHr{fl },re}fiBBea4uofi rrorr.rrpr,rBarlrdrr [10, 141
rroaroJr.f,ror noJryrllaTb ary BaBr{cr4Mocrb.rro xpaftnefi Mepe AJrfl BBeBA, pacloJro-
)fieHHbIX B HI4SKrrX raJrar(Tr{rleCHI{X rXI/IpOTaX.

Corracno (2) !,ila nalr{Aoro (i-ro) qnera Mbr Mo}fiel{ Barrr.rcarb paBerrcrBa

Qi: 8i- Q't, ui: ut- u'i. (3)

Bu6epert oAr.ru I,IB rIBeroB B RaqecrBe ocl{oBuoro r,r o60aHa.rnr,r nallaNrerpr,r
na6nro4aeuoii, co6crneunoii r,r I{e}r{BBeBAHoii nonaplraaquii 4;rn Droro r{Bera
rlepea qo, Lt,o, qi;, ui u q6, un. I4z ycnonrafi 08: const t'r 0''= const lo.tylaer't

u: $: psin 20, (1)

(4)
Qi

**
_ui _Pt _r,
- --; - 

- 
- 

tvil
u- D^U IU

Qt. ui

---qo uo

o',: :+: ki.
Pn

Beruqusrr &i, xapaxrepr.rayrotr{ue BaBr{cr{Mocrl, crerleHld r,Ie?r{BBeBArrofi nor.s-
prrsar{r4r{ or AJrr{E6r BoJrHbr, Mr,r ctlrrraeM r{BBecrH},rMI{. ,t, lrl vr (4) cilegyer

kt: '1r=: uo-','1 
- 

Qt-'to\,t __tti-tt'''k-i , (5)
Qo- Qo uo- ilr: Qo- Qo uo- tto

VTU

(ui- usk) q'o - (qi- Qnk'r)u| : Qour- Qruo. (6)

Hamgoe ypaBneHr,re rraga (6) coAeplnr4r ABa rrerdaBecrnr,rx napaMerpa: g0 I4

un, Ilrtten Ha6rloAer'rr4n s I r{Berax, Mbr Mo}r(eM floryqrlrb I - l raxux ypaB-
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[IeHI{i'i I'{' per[IdB rlx r'IeToAotI ]Iaur{eHrrlrrr4-r ItBaAparoB, I{aiiTI{ IIaIr60.rlee Be-
po.gTHBIe. 3Hatrelrr,r.fl Q; v ulr. 3ateu, s]l:an lti,I{In Ilo"r]yrlae],[ napaI,IeTpbI tIe}I{-
aBeagnoi-r noflflpl'I3aqr,In A.IIfl Iiail{Aoro qBera? a B},rrrr.rrarr r4x ],IB ooorBercrB)/Io-
rqrnx na6ilroAeHlrbrx guaqeruilt Qi r ut, orlleAe.Trncm co6crseHHyro rroJrflllr,r3a-
ql'Ilo Bo Bcex tIBeTax. Otlretttlt, qTo DTor A,lel'oA i\iolr{er [arr] noJrop{r,rre.rrE,Hr,Ic
peByJrbrarbr roJrr,Ko TorAa, HorAa saBr.rcr4N{Ocrr, CO6CISeHUOir norapr,raar1r,rr{ or,
AJII4Irbr BoirHLr cyqecrBeHl{o or"[I,IrTaeTcfl or aHaJrorr,rrrHoii aaruoulrocrr.r A.trr
rlelr{B BeBAHor,i no.napraaaqr,ru,

. rlepunui cnoco6 cJreAycr rrpl,r][eHrrrb r,rraBHr,rtrr o6pasol,r ror.Aa, ItorAa \orrr
6Lr Arfl o4Horl AarLI Irrltelorca lra6nro4errr,rfl B ,,1ocra"oirrr,r 6o;rruronr q1ac,ire r-IBe-ron. TpexqBerHlie na6nro4eHun $oplrarruo Aaror noar,rolr{Hocr-b rorrHo orrpc-
Ae.rrrrrr, rrapaN{erpbr r:re}r{BBeSAHOr:r nonRpr,raaqnr,r 3Tr4r\,r croco60u. Ho npu
sTor{ I'IEI Ile l{ox{eM He3_aBHcIr}Io ycTaHoBI,ITb. Br,rnoJrHfro,tctr Jrv. yc,ronun (21;
Anfr r4crlo JI b 3 yei\,rbrx Ha 6ilIoAeHr,Il"I.

2. Bropofi cnoco6 l{o}ttHo lrplrr,re}Irrrb ror4a, riorAa tr{br r{r\rccrr J(ocrarorr*
HOe artr'rcJro oAHoBpeMerrurrx ua6rrogeuufi B AByx i.(Berax (1 u 2), [onasbrBaro-qI'Ix cyqecrBeHHbIe I,IBN{0H_eHI4.a rlapaMerpoB rroJrrrprrBaqr.ru. IIpe4uo.iroi1r.{t{, qro
Bo BceM oxBarleHFlotrt na6uro4eul4flur{ tr{HTellBaJre RpeMeHr4 uapanrerpr,t co6-
crneuuolYr noJltipI,ISaIU{I,I B STrrx qBoTax cB.sBaHLr ",lr,rnelintrrr,rtr BaBr{ct,rrroc:rflrlr[
BI,II(A

ui: arti+ b,ui,

ui: arQi*brui
UJILI B I{iiTpI,IrIHOtI BI{Ae

rle

J (l i llo, u,ll r q, t
| "ij 'lo, b,lll 

"; I 
'

(7)

(7',).

IrcrroJrr,Byff'

(B)

Ilepexo4a H rra6rro4aeMbrM BaaqeHrrflM trapaMerpoB 91, ut; qz1 uz rr
paBeHcrBa (2), nory.raeu

gz: atQr ! bru, I cr,
az:azQt{brurlcr,

Ct: Qz- ar|r,-b1U1t
cz: uz- azQr-bzu't

Ecru Hoa{{raqueurrr yparnenrafi (B) ocrarorc.fi rrprrMepHo rrocro.EHHr,rr\,rr,r Br
oxBaareHHor,r ua6nrogeuuflI,rr{ I{HTepBaJre BpeMeHtrr, To oHr4 Moryr 6rrrr, uaft-
AEHbI I,I3 PEIXEHI{.fl COOTBETCTBYIOtrtr}IX CI4CTEM I\IETOAOM HAtr{MCHbIUI{X I{BAAPA-
TOB.

3a4anaa, Har( r4 B [epBoM cuoco6e, BaBrrcl4Mocrr, Me)fiBBe,Auoft uorapzea-
ItrI4r{ or AJII4HbT B0JIHbI I{ rroJlara.E 2 : + : k' , Mbr IloflyqaeM cileAyrolllue.qr uL
Brrpamer{r{rl grx xoa{{urlr{errroB ct u cz:

q: (lr' - a) Qt-byl1,
cz: - azQt * (k' - br)u'r.

Orcro4a MbI Morr{eM onpeAeJlrarb BHaqeul{.fi rrapaMerpoB Me}r{BBeBArroft uonapra--
Saurdr4:

,t (k' - b2) { c2b1

(k' - or) (k' - br) - btaz ,
ep2 t! t2 (lt, -*t:ffi.(9)

I4a.nouiennr,ri'r cuoco6, no-Br,r/u4Mor{y, Ilpr{rrel{rr},I I{ TOr/{a, KOrAa -ycitoBr,le(7) rl,rno.[Hnercrr Jrrrrrrb B cpe/{Her,r ,n noa{6rrlrerrrr{ ypaBrr."rr, 1sy ,r,,,,rror-ro.
Iio 14BNreHlrlorcfr c TerreHrrerr BpcNreHra. B arotn c"[yt1;1g pex.le]rr4e ot4oreN,I yc,rol-

15



Hr,lx ypaBr{eHr.rli J{aer HeHoTopbre cpeAHr,re sHarleHl{fl Ii03{6u{ueHTOB, Xapali-

repr{3yrou,r.rx cB.s3b rre}r{Ay Ha6rioAaeN[rJN,rr4 rral]aNrerpaNIrI rloJIflptrSaIIr'Il'I B ABy\
ilul,roi. Haiigerrrrr,re uo (9) rapar,rerpr,r oremanee4uol"I no.rlapl,r,aqun 6y;1yt upn

DToNr I{eH0Toprrlt npu6JII4}I{eHIIeM H rax 4et"rctBlITeJIbHl,lN'I aI'IaqeHIdflN'I'

flpu uprilreneru,rra /{aHHoto cIIoco6a /IJIfl o/IHosHtl1IHOIO OIIpeAeJIel{llr{

rrapaMerpoB N,relr{3Be3AHOr"{ [OJrflpr{3arlr,rr,r Heo6xoAI{},IO rIpeABap!ITeiIbHo 3a-

AaTr, 3aBI,ICI,{I\,IOCTb OTerIerIlI I\'Ie}H3Be3AHOft [O[flpusarlull 01.A'r1]',{Hl',r go'rtHr',r' H0

ioor.r* xoe{surlraenros ruueiiHoro upeo6paBoBaHl{fl (B) n'rory'r' 6l,iTr naii-

AeHr,r HerrocpeA0rBeHHo lre ua6nro4euuft. Aua.ulls srllx xoa{{raqraeuroB IIO3-

BO,rfleT rlccJreAoBarb xapanrep BaBr{cI{N{ocTII IIepeMeHHOli 1Io;rr{llllsaql{I',I CO6-

,cTnegHoto I{BJIyqeHlIfl SBSBAbI oll AJII4HLI B6JIHLI 6ea ltCuo'{LSoBtlI{lIg RaHI'{x-

Jr[6o AaHHLrx o flapaNlerpax N'Ie]i{sBeBAHoii noJUIpI{3aIII{u-'
pacClror.plrr,r BHarraJle Her{oropbre rliLorHble CJIyqn, o6rqero upeo6paaona-

unn (7), cobrnercruyroqr,re flpocrr]TNr Brl1oHorlepHocirflll B I'I3]{SHSHI{I{ napa-

r\4erpoB IIOJr-trpr{3aql{u c AJII'IHOII BOJIHbI.
,i. Iforor,rHr,re rrJrocnocrr.r noJre6aHr.rr"r co6clseHHol"r rIo.[lp]'I3aI1I'II'r oArII{a-

ItOBo /(JI1 O6OnX I{BeTOB, I{ SaBI{CI4NIOCTE, Cl'eIIeHII IIOJIEpIISaIIUII OT A'[UHL] 80"[-

Hr,r OCTaeTCfl IIOCTOflIIIIOII. B 'JTOll C,rIyrlae Ctsfl31, lIe'/I{Ay rrapaNleTpalffi CO6-

crneuttoil [o.rlfl pLIBaIIrIlI N'io]I{Ho 3arll'Ictirr' B BIIAe

qi: kqi, ui: kui (10)

(10')

(Doprvrylu (9) ala oflpeAeJrer{rrfl rrapaMerpoB Me}I(3Be3g,noft uolapl{3aI{IIII [pI{-
r{flMaroT BI4A

,e1,Ca
\: Fit' ' uL: a=-f (11)

MextaneaAnyro noJrrrpr{3arlr,rrc M0?I(HO TaH}r(e o[peAeJrlrTr, cJreAyrotrIl{1\[ IIyTeM.

,(,rr namgoro MoMeHTa ua6;rro4eura-fi Mbr rIMeeM

oi * Qr: 8r, ui i u'r: u1,

kql + k' Q', : Q* kui * k'LL', : LLr.

,Otxy4a

t:):llr :llt;r)

HafiRs agarregr.rf Ql fl ur AJrfl BCe.x MoMeIrroB na6lrogenr,rfi, Mrt Molr(eM orlpe-

AeJrrlrb r^x cpeAHrre BHaqe,,u.[ tt'r, i'r. Vn,oueuras orAeJIbHE'rx sHase'ufi or

aTI{xcpeAHldxIIoBBoJIflIoTcyAI{TboToIIHocTuo[peAeJIeHI,Ifl[apaMeTpoBMe}I(-
auea4uoft rloJrfl PrrB aqldlr.

2. Crararru rIoJIflpI4SaIIrrr{ oAr{HaHoBa B o6oux IIBerax' a rlosllulloHHble

yrJrhr rrJrocKoc:ru xo.rie6aullft paanraqarcrcf Ha IlocroflIlunfi yro.n 6. Jlltuefi-

uoe upeo6pasoBaHr{e, cBflsr,rBaroqee flapaMerpbl IIOJIflpl4saIII4I4 B quy{ 
}u_utul:

ftBilflerctt B eroM cilyqae upeo6paaooaur{er\{ rloBopora BeKropa Pr (4r' tlr)

lra yroJl 26 u uueet cne4Yroqpafr nu4:

(12)

(1 3)I q, I-ll cos26

t ", J ll-sin26

sin 20ll J qi I
cos 26ll t "l J 

'

l3.lIpuIIepexoAe0ToAIIoI()rlBeTaItApyroxlycTeIIeIIbilo"rIflpII3tllu{I{I,I3-
,rrnnrnr".i n /i-paa, a [o.IIonieHIre IIJIoCItocTr'r rtole6auraii r'teNneHgeTCfI Hil IIo-

;;,;;;;;;fi y"ori O. NIa,p,rrla coortsercrByrou{ero upeo6lraaonaH,s I't.me'' 6t,t'r'r'

UJTII{



ro.rryrreHa rrepeMnoffieHr{eN{ Marpr{q (10') u (13) I{ r4N{eer BI4A

ar: bz: fu cos26, \: - az: k sin26.

4. Auanras coorHorrreulrfi uem4y Ha6ilroAaeMbrMrl BrraqenrrrMl{ IrapaMer-
poB IIOJr.frpr.lSaqI{II B paBHEIX rIBeTaX IIOHaBbIBaeT, IITO AJLS MIIOU{X BBeBA yC-

JroBtr.s (15) ue BbIIIoJIH.sIOTcs. 3tO oBHaqaeT, qTO SaBuCul[OCTb [apaMeTpOB
co6crBenlroit no;rapnaaql{Ir or AJrr{Err,r BoJIIl,r }re cBoAI4Tc-rI I( [pocrblM coorHo-
rxeHr{fM (10) il (13). PaccuorpllM lIoaroMy 6oree o6quft c.nyuaft Iuseftuoft
cBfr.Bu MelHAy napaMerpaMl{ IIoJLfipIIBaItrI{Ia B AByx qBerax. O6oaEasLIM qepeB

/c o:ruouenue crerIeul4 co6crseuHoft no,nnpuaaqrrr{ B AByx IlBeraxl

tt: pilpi.

B paccuorpeHurrx cflyrlafx 9To orroltrelrlze troJraraJrocb rlooroffEEhlM. Ho
B rex clyqaflx, ItorAa [peo6pa3oBagtre (7) Ee cBoAI{TCr n upeo6paBoBagl{.flM
(10) u (13), eeruufrgla k 6yger paaruuuoft ArIfl paBHbIx HatrpaBJIeEI{ft nerropa
co6crseHHoft rloJrflpI4Baqldr{ ei.

Bugenuu B trJIOcHoCT[ Q, u ABa BBaIIMEo-OproroHaJIbEbIx HaupaBJIeIIIlfl C

rroarirqr{ourrbrMr4 yrJraMr[ 2 !, + tB0' u 2Q + 90' r{ troJIoE(I{M, .rro trpu trepe-
xoAe or oArroro qBera I( ApyIoMy IIpoeHqIdII Bexropa pi Ha EanpaBJIeHIIe
2rp raaueuxrorcaa krpaB, a Ha HatrpaBJleuue 2Q + 90" - B kz paa. Hauparne-
nue 2Q nr,r6trpaerCa TaI(, qTO fo, COOr:nerCTByeT MaI(CIIMaJIbHOMy BHaqeEuK)

orr{omeHrrfl k, a k, - MrlHI4MaJrbHoMy. Matpuqa coorBercrByroqero lrxeft-
uoro upeo6paBoBaulr.fl rrMeer Br{A

J q; I ll/trcos'?2'P I trrsin22rP

[ ,, I lltr' - kr) sin 2rP cos 2rP

O.renu4rro, uro upeo6paaoBaHlle (10) nnlnetcs qacrubrM cryqaeM (16) rpu
k, : lt, : k. B o6q,ent cJryrlae, r,pu lq -f= lq, gottxtHo I'rMerb Mecro cJreAylo-
u1ee coorHorlleHl{e Me}ItAy noa${uqueuraMl{ Jll4neftuoro upeo6pasoBauufl:

bt: az : (lq- /cr) sin 2g cos 2Q. (17)

Ho uonyuennble IIB Ha6IIoAeEr4ft Hoo{sllquenrr,r upeo6paaoBaul{.8 (7) o6rruuo
Ire yAoBJrerBopxror rrr{ coorlroIuenrrrM (15), nu (17).

Hau6onee o6quft c,nyuaft npeo6paaona]g-ua (7) flpu flpoIlBBoJIr,E],Ix BHa-
qeHrr.flx ltoo{{raqlleuton ar, br, ir, b, rtloxer paccMarptrBam,cJr HaK HoM6lIHa-
qnx upeo6pieosauuft (13) u lt6l. Cnnan Hoa{{raqueuron upeo6pa3oBarr{.8 o

BeJrrrqr{rraMr4 6, kt, kz, r.p uomer 6rrtr nafi4ena tryTeM IIepeMI{OE(eIII(fl MaTpIIq
(13) u (16). tlocle ytiuomerrla MarpI4I{ 14 Ilenoropblx sJleMellrapnr,rx lpeo6pa-
BOBatrrrft Mbr [oryqaeM Marptrqy

ll ic, cos 2rp cos (2tp - 26) + kl cos 2rp sin (2Q - 20) - ll

ll S- *,sin 2rp sin (2rp - 20) _- /r2 sin 2rp cos (2!, - 20) ll . ^.lf :ll -Y"^*\-Y --r r---\ ' ' il. (18)

ll f, ti,, 2rp cos (2.p - 26) - /c1sin 2rp sin (2rp - 20) + 
ll

ll-lrr ro.2rp sin (2$ - z0) f /c, cos 2rp cos (2q, - 20) ll

lla cparueur.a (7') r (18) EaxoAtrM:

ar: kt cos 2Q cos (2U - 26) f &, sin 2rp sin (2t - 20)'
ar: k, sin 2tp cos (2rp - 26) - krcos 2$ sin (2Q - 26)'
b1: k, cos 2rp sin.(2rp - 26) - k, sin 2Q cos (2Q - 20)' (tg)
br: kr sin 2rp sin (2{ - 26) } tu, cos 2rp cos (21, - 26).

2 llas. ItpbrMcnofi o6cepnat., r. XXXIX 17

{ qi) ll kcos2o ksin26llJ sl 'l

\"il: ll-/csin2o /ccos2oll tri I'

li:;,Zi.;l;:;illl{;t i. (,6,

(L4)

(15)



Ssaseuus orAeJrrnbrx rlapaMerpoB, xapal{replrsylorqtrx npeo6pasonauua (13)
u (16), Mo)r{Ho nafiru r.IB paBeHcrB

a1* b, : (4 * tur) lcos 2rp cos (2r1, - 26) + sin 2rp sin (2rp - 26)] :
: (k, * /rr) cos 26,

az - bt : (lt1* /cr) lsin 2Q cos (2rp - 26) - cos 2rp sin (2rp - 26)] :
: (k, * Ar) sin 26; (20)

at- br: (k, - kr) [cos 2Q cos (2.p - 26) -sin2rpsin (2rp - 26)] :
: (k, -kr) cos (4rp - 26),

a2 * bt : (lq - k) [sin 2$ cos (2r1, - 26) + cos 2$ sin (2rp - 26)] :
- (k1 * tur) sin (4!, - 26). 121)

lla (20) EaxoAtrM h* h, u 2ti, a_ua (21) -(kr- kr)u4ltl:- 26.,(anee ne
trpeAcraBJrfler rpyAa otrpeAeJltrrb k1, k, u tp.- 

Orueruu, trro [peAcraBJIeHI{e upeo6paaonanur. (7) B BIIAe (18) re cB.flBa}ro

c xaxoft-nu6o rourpernoft {uaruecroft uureptperaqlreft BaBl{ctrMocrrr [apa-
MerpoB co6crnesroft uonrpuaaqutr or AJIrrEbr BoJIEbr r[ .flBJl.flercfl s nanecrnoft
creueru {oprrranruuM rlptreMoM, trclroJlbayeMbrM JIEItrb AJI.E aHaJIrrBa na6nrc-

laeMnrx coorEollrenl{ft uemgy [apaMerpaMu tronflpuBaqllu B [Byx ltrBerax.
flpuuenenue uogo6noro trpeAcraBJIeEtrfi rloBBoJr.ser floryqI'ITb Heltoropyrc
usdopMauuro o BaBtrcuMocrr{ rrapaMerpoB co6ctsenuoft uourpuaaqr4ld or AJrrr-
uuridnuu npu rro6ux arraqerrr.trx uafigenurrx ua ua6nro4euuft xoa{{uqrleHroB
rpeo6paaorauur (7). Tan, anaueurfi yrJla 6 xapaHtepr4syror cpeAuloro Be-
Jrr4TrEEy E rlalpaBJleuuo lloBopora Benropa co6ctsenuofi uonrpuaaqrdrd npl
lepexoAe or oAuoro qBera K ApyroMy. Paanusu.E Melr(Ay sHaqeEI'I.flMu k, n k,
AaroT Konr(qegrBelrEylo oqenfiy yttlouerrfi peanrrOfi BaBflcI{MocrI{ Me)Iqy
[apaMerpaMu troJrrrpuBaqtrI[ B AByx IIBerax or trpocrofi eanucur{ocrl4 BuAa
(10) uiru (14). Henoropbre ElTroJrgl{reJrbr{bre BuaqeErr-fl o peaJlbrroM suarleruI[
raftRessEi( no {opuyrau (20), (21) uapauerpon ftr, kr u 6 6ylyr cAerIaELr B

$ 3 noclo aEaJII{Ba na6trogeuufi orgenr,ur,rx aBeBA.

Hafinerrr cpeguee BHaqeur{e oruollrelrfifl cretreHll co6crsenHofi uonnpusa-
Ilr{tr B AByX qBeTax, xapaRTepIIByIoq,ee cpeAIIIorc BaBI{0I{MOCTb CreIIeHpr IIOJIfl-
pr[saqrlu or AJII4IIrI BoJIHrI. Br,rpaauu ATo orlIomeHl4e qepea naparuetprr gfr

u uf :

,ln.-t- 'z ,1/qr2z+u;r.
-- '

flo4craanaa cli u ui tra (7) r4 r4crlorlbBya Sopr,'rynr,r (1) u ({9)' rocrle p.EAa

upeo6paaon arluft uonYuaelr

k:lt . (22)

Cpeguee BraqeEue E (gnx BCex BoBMo?I(HLIX EatrpaBJIeEuft aexropa Co6Crnes-
uoft uonxpusaquu pf ) rrloxer 6rrm nafigero ftar(

E: k?- (k?- kf,)sinz r dr :

.t t-

V l-P2sinzrdu:#Z(g), (23)

r4e B (p) -. uonsbrfi aJrrutrrurlecnrft rauterpan Broporo poga' a F' : 1 - kf;lk'r.
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3. Sarucunrocrr, co6crnenuoii noJrsprrsarluu
OT [JIIIIibI ROJIIIITI

Br,rncseHlre xapafiTepa BaBr.rcr,rMocrr,r napaMerpoB rroJr.spr4Barlr,rn co6crnen-
HOIO I4SnyqeHI'LrI XOJIOAHLIX IIIIaIITOB I4 CBepXTIIIaIIT0B OT lurrrr{r,r BOJrHl,r r4t{eeT
peuarorqee BHaqeHr,re /lrrfr rroHr.{r{aHr,rfr rrprrpo[u ororyr noJr.frpr,rsaqrru, IIooroMy
Mr,r frorrr,rranr.rcr naiiflt 3Ty SaBr4cI,Ir{ocTb AJr.fr Bcex 3Be3A, y noToprrx o6na_
pymeHLI 3al\{eTHble }I3l{eHeIII'Ifl IIapaI{eTpoB rroJrflJ]r4Barllrr{ I{ /IJr.a noroprJx
r,rMeerc.fr [ocraroqr.roe rrr4cJIO noJ]flpr,r3aru4oHHr{x na6rrro4enuil u Aayx ruUa 6o_
Jree uBeTax

1. p I{etlrea. flogauaroulee 6orr,nrr.rr{crBo na6nrogeur,rfi [l-31, roiiaBaR-
rrrtr{x SHaqr4TeJrbr{Lre lr3Mer{eHr{fl rrapaMerpoB rroJrflpr.rSar{r4ra pl cep, 6r,r.rrr.r nr,r-
TIOJIIIEI{DI B IIHTETPAJIrHOII CRETC I4JII4 B OAHOI\,I I{BETE. JTUTUS B IIOCJIEAHEE BPEMg
fioflBr4Jrr{cb pesyJrDrarr,r Ha6JrroAeHuil notnpraaar{r4r,r r.rsryqe}rr4fl p cep n ue_
cItoJIIrKI,Ix rlBerax [4, 6, 101. flpe4raprarenrurrfi ururrrl arux lra6nio;]eHr{r:i
r{ AaHHr,rx raa ra6n. 1 nonaean, qro xapaHTep SaBr4Cr4MOCTrr [apaMerpoB rroJrfl_
PI4BAqI4I4 OT AJII,IHbI BOJIHbI CYIqCCTBEHHO I4sMEII.gETC.E CO BPEMEI{EM. IIOATOUY
nce cuoco6r,r paBAeJreHr{.rr co6crsenHoit n nrextanea4rofi ,drrprrrqrfi, ocxo"-
BAHHbIE HA I{CIIOJIbSOBAHI,IU ErOiiI EASIC],IMOCTI,I AJI.E PABHrIX MOMEI{TOB, B AAII-rIOM CJryqae He [pr{MeHr4Mbr.

flepnaa uorrbrr*a orAeJrerrr{r. Me}r{aBeBAHofi uorrpuea\r,t!r \Jrfl p cep 6rr"ra
cAerrarra P... A. Bap4auauoM [13]. tr4cnonraya paapa6orannrrii 'ralr d"oroO,
ocnosaHublfi Ea rrpeArIoJIolxeullrr o rrocro.rrHcrse 

-creierrr 
co6crnenrofi nors-pI4saqI{I{, Bap4anru Earuerr p' :0,7o/o, 0,: 55", p* :1,7%o. B ,o *a

BpeM.E aMrrJrr{TyAa CTerreHr.r co6c,rsenuoii uonaprzaaqur{ cocraBnxer, uo [13],onoJro 20/0. CnegoBarerrbrro, ocHoBHOe npe/{noJroxrentrre, Jre}r{atrree B ocHOBe
MeToAa Bap4anaua, He BbrrrorH.rrerc.rr r{ [olyryg11116re airlrM MeToAoI{ pe3yJrr,_
TaTLI .EBJIflIOTCfl BeCLMa HeTOqHDIil[I,I.

Bonee rorlHble sHaaleHr{fl rlapar{erpoB Me}r{BBeB/IIroii nonnpuaaqr4rr Mo}r{Ho
rroryqr4rr, r4B rr.srr4qBernrrx na6rroqcrrrai,i l. I{ofiua r,r T. fepenr,ca [10J, npu-yjHtB n r{r.{r{ nepnr,rr,i 143 r.rsrroHrerrHbrx B rrpe[]n/IyrreN{ paBAeJre N{eroAoB.
H_eo6xo4r.rrnrr,re AaHHLre o 3aBlrcr4Mocrra lrernancs4uor,l ,or"prrarlrnr,r n orofi
o6.rracrr,r ne6a or /{Jrr,rrrrJ BoJrHr,r Mo?r{Ho rroJryrrrrrb rar(}fie rc ttOl, 

"ie 
gr""ir"l

paMerpr,r rrorrrrprr3arlr{r4 B-^r9x }r{e rlBerax /1Jrfl BBeB/l HD 207260 r,r HD 207538,
uaxoAfrtr{rrxc.a He AaJre0 20,5 0r p cgp r4 r{r{erorrr4x 6,[rasnl{e x ueri uo4ym pac-
croflrrr4fi. B 'ra6;n. 2 upr,rr:e4enr,r'nafi4ennr,re [Jr.fl Err.{x BBeB/I CpeAHr,le srraqerrr4rr
/c' - otuoruer{I{.8 crelrcHl4 ,roJltlpr.r,arrr4r,r Bo Bcex r{BeTax H cTcrrelrr uoJr.rrplr-
Bar{r{r.{ B ocHotsHoN{ rltsere c lr4,q, -- 21300 A (,Ll?,": Z,BJ).

1,05
1, tg
1,39
t ,95
o i2

0, 68

0,72
0,84
0,98
I ,00

+0,72
+0,78
l-0, 90

+1,05
+L,07

+1.,46
+1,56
*1r 81

+2,1.4.
+2,15

-0,L2
-0, 01

+0,r0
+0,04

0,00

-0,86
-0,77
- 0,63

-0,10
+0,04

0,97
0,77
0 ,64
0, tt
0,a4

t31,1
135,0
L39,4
L44,6
(47 ,2)

Peuenze crrcreMr,r rrrla (6) MeroAoM rrarrMerrbru{x r(BaAparoB AaJro cJre_
Ayroqr{e 3HaqeEtr.E trapaMerpoB Me}r{3BeBAEOfi nOtapuaaqru n'o"rouEoM qBere:
qo : * 1,07 +. 0,01%, u'o : + Z,lS.;. O,OO%oi. Cp;A;;o-rO** ;; 

"A"_Huqy Beca (cpe4urx EeBflBr{a oAEoro ypannenzr) pir*ru 0,00g0/o. crom ua-
IbIE BEAqEEI4'I C,PEAEUX OMU6OX IOHABEIBAIOT, BO-IIEPBbIX, BI,ICOHYIO TOqEOOTb

r Clr. upr.rlteuam.re nprr Kopper(Type .ua. crp. 33
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I,rctroJrbBoBaHHbrx Ha6nroAeHl4fi I{, BO-BTOphIX, trOATBep}fiAaOTr qTO CAeJIaH-
.HOe HaI\,Ir{ Aonyqenl{e 0* : const AefiCTBtrTeilr,Iro BLrtroJIHrreTctr 4rr ua6nro-

,qerufi p Cep e 1965 r. flo;ryueruble Bua.reulrfl trapaMerpoB MeffiBBeaguofi uo-
Iflpr,r3arlr4r4 rvroErrro cpaBEllrb c troJlflplrsaqltefi aneag s eroft o6nactu tro AaH-
nrrrrr B. Xrarruepa tl51. p Cep ant.aetc.E sJrerroM anea4uoft acco-quaqlru-IIe-
{eft II c rncrusinu MoAyJIeM paccro.rllrr{fl mo - M : 9T0 t16]. flo UOl,
u C.p l4Meer ua66tox qBera En-v:0ry58 v Au:1'.'9. Mn oto6paJltr tr3 Hara-
irora-[l5] BBeBAr,r, pacroJro]Kenuble IIe AaJIee 5o or p Cep c8l0 ( nro - M <
< 10T0 u c 1ry3( /v<2?3. IIIecrr, ranr4x BBeBA rlMeror crerreubtroJrrrprrBa-
qllu o, 0 po 2,L2oio I{ rlo3r{ql{oHui,lft yron trJlocKocrlll Hore6anuft rle}fiAy - t0'
(170') u 6to. Suau_eufifl p'u 0', uo.tyuetrHbre HaMlt AJrfl p Cep rpr{ roM )r(e

(Drr. t. ,fl,uarparvmra Q*, u* AJIrr tro-
Jr.fipr{Baqrn co6ctsessoro usllyvownfi.

P cep
CBerr6re r{pyxrfirr - ua6uroEenus ras [10]
(1965 r.), Hpecrr,mu - r,r3 [6] (1959 r.);
qepHbre r{pyErr(ra - ua ra6u. 1 (1966 r').

Uu$pbr y rorre( Aaror BEa.reEuE l/I

"-z -i o /{'
Latb$ : 5500 A, paBIILI 2,28% u 31o,8. flpaHrtrrecnll oHI{ He BLIxoA.Er Ba

trpeAeJILI I{BMeHeHI{fl llapaMerpoB }[e]ItBBeBAIIoii uonrpuaaill4ll y orpy5{alo-
qrr' ,uatl. ornonresrte cTerreHr4 Me)r{BBeSArrOli uo,nRpr.raaqtrl\r p'nt, Bblpaffie}I-

sofi n 3Be3Arlr,rx Beilflqr4Hax (pk:0,027 p' %), x MeE{sBeBArroMy rlorrrotqe-
r;ntO p,,rl Av: 0,028 I{ TaHE(e xoporrro CorJlacyercfl co cpeAHI'IM 3uaqeuueM

aroro orl{oureurlfl B gauuoft o6lactra ue6a U7l.
SUan UapaueTpll Me)fiBneA4uoft IIOJIflpIISarluu. ArIg Bcex .I{BeToB, MbI }{o-

)r(eM orIpeAeJII{Tb rrapaNlerpr,I co6crBeHEoft no.rr-rpnaalxr Q*, u* m p*, 0*
HaH AJrfl-Ila6.nro4euuilltofiua n lepersca (crrt. ra6,n. 2), tan I'I AJLa Bcex ocrarlE,-

Hbrx troJrflprrBaqrroHur,rx Ea6nroAetrufi p Cep. 3ua'IuteJrulre yr(Jroueutlrr rtptL-

BeAer{Hbrx B ra6t. 2 rIoBr{rIIroEELrx yrJroB 0* 4.irn Ll?":1,95 lr ll}u: 2,33
He rrp6Tr,IBopeqar LICxOAEoMy AOtryqetrtrIO o uogroflEgtne 0x, ran fiaH 3llaqe-
Hr4-s cTeIIeHIr lloJlspr{tsaqtrrl AJIfl DTllx AJII4rr Bgrlu oqeul I\{aJIbI I'r yrol 0* on-
peAeJr.rrercfl BeCbtr{& Heroquo. IIa {lrr. t gaua AI,IaIpaMN{a Q*, u* ArIfl IIoJIflpI'I-

iurlru codcrserrlroro uaflyqeur.r.fl U, Cep, uocrpoegtrafl ilo ua6nro4ennart
I. Itofina r,r T. lepenrca [10] n t965 r., It. A. Ipuropnna [6] s 1959 I.
(J. D. 2436808) u uarunu rra6;nro;leuunu 1966 r. (J. D. 2439376).3asucur'Ioc'fr,
cTetregrl troJrflplr3allrru Co6crBeHHoro r'Iaryrletrrltl I{JrfI rex Ete Aar oT AJII'ITILI

BoJrErJ uao6patrteua na {rar. 2. B peay.nr,raTe MLI l\fo}I{eM oTMeTtrTb CJIeAyIo-

que cnolic:rna notnpuaaqulr co6crBetrHoro uaryqeHur p Cep.
1. Itan crerleHr, rIoJLrIpLrBaI{vu px', TaH I'r troStrqrIoHIrLIfi yron 0* r'rsr'Ic-

Eflrorcr{ c g1lruofi BoJrHr,r 1,. B paaune NroMeHTLr Bpe}reuu BaBllctrNfocrb 3rI'Ix

rrapaMerpoB or 1, r{orrer 6rrrs paartluuotii.^2. Mincr.ruaJlL'oe BHarler{r4e p* uolnet Aocrl'rrarr,cfl rlprr paBEErx t:- ?.r
uufrpanpacuoii o6.[acru (?"]1, athfl s 1965 r. 4o cuneri o6nacru (]" :zr500A)
a 1959 r.

2. R I{nra. Suaqnrennsr,re r{3r\{eHeHr{fr rrapaMerpoB troJr.flpr43aqr4r{

R Sct-aseeAr,r rr{rra RV Tau - 6rtr uar,i4enu raa na6nrogenuli n trErerpaJrb-
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EoN'r ctsere, noryqeHHr,Ix B 1961 r. [31. Tar.r x<e 6r,uo uporeAeHo paBAeJIeHIlIe

co6crseuuoii u Memasea4noir [oJrrrpr{tsaqr.rfi. Llplr DroNI r{crIoJrbaoBaJ]acE, rl{tro-
reBa o rrocroflHcrBe nJrocnocrl{ noJre6aHr4ir co6crsesuoft nonxpr.raaqI,II{ u rro-
JraraJrocb, qro Arf Melr{BBeBAIror:i uongpusalll4lr 0' : 50',6. Ero gnaqenue

6rrro uafigeno rro rroJr.rrpr4aaqr,rr{ cer{r{ BBeBA r,{B fiaraJrora [18], pacuoJro?neu-
ubrx He [aJree 50 or R Sct. llosuquouurie ]rJrbr IIJIocItocrr{ xole6auuii gnn
3rr{x 3Be3A sanirroTrer{rrr Me}nAy 41 u87". B peay,rlrare 6ruo no,ny'rgu6 g' :
: -0,77 % y y' : {0,540/0. Omreruu, tlro B HecKoJIr,Ho 6oree mupottofi o6racrr,r
10'Xt0' Bor(pyr R Sct Borpeqarorcfl BceBoar,rolr{Hbre Bnaqenr{fl troarrllrloHubrx
yrJroB. flosrolry rroilyqeHHrrre n [3] nenu.rrrr{br IrflpflMerpoB Me}r(Bneaqnofi uo-
Jrflpr4Sarlr{r4 He oqeHrr Ha/(e}riHrn.

I

(Dur. 2. Sanucutlrocrr, crerlerll{ [oJIEprI-
aaqlru co6crneEuoro ua;ryueur,ta p Cep

or AJIUELI BOJIEBT

O6oa[aqerrufi rc 7I(c, tITo IIa ofir. 1

nL

Bo nperur rpcxrlBerlir,rx lra6;rro4elrr.rit R Sct, rr,ruonueHl{[Ix r 1966 r. (crr,r.

ta6r. 1.), Hr,r B oAr{olr r{B rlBeroB ne o6napyx(er{a BaBldcllrvlocrb Me}KAy napa-
MerpaMr4 Q v u, uo4o6uan uafi;luruoii r 1961 r. [3]. Aruu.rurryAa r{Br,Ieuerrldrr rla-
paMerpoB rroJrrrllrraar{rrr,r cytrIecrBeurro BaBr{cIlT or qBera: B cIlHeM u oco6esuo
B )r{eJrToM rlBerax r{3N{er{errrlrrr r{eB0Jrr{rrtr{, a B yJrbTpa{lrorcronoii o6nacru 4o-
clrdraror 2o/o . BraqaJre r{r,r rrpoBeJrIr aHaJrI{B ua6lro71enufi R Sct, [peAuoJro-
,r{rrB, qro uapauenpr,r co6ctrerrnoli uo.napuaaqr{I{ B paal{r;rx IIBerax cBflBatrbl
upocrofi BaBr.{cr{}{ocrr,ro BnAa (10). Pelrreul{e coorBercrByrotr\I{x ypannenufi
I{eTOAOM TI&I{L'IeHLItII{x ItRailp[11'oR Ia.[o

/h

Qv: *0,25 +0,34qu oo :0,08%
rL 0,011 + 0,20

ttu: *0,82 + 0,l1uu ao:O,O7o/o

+ 0,10 t 0,10

(24)

(25)

Qu: -0,24*0,22qur 0,43 *2,2B
uu : -1,85 |-2,74uu

+ 1,06 *1,44

oo:0,96%

60 == 0170o/o

fAe o0 - cpeArrflfl Belr4quHa rreB.Esnrd (cpe4uar oIIIlI6fta Ira eAtrrrflqy reca).
B arux {oprrrynax o6paulaer Ha ce6fl BHITIMaHITe peanoe paBrrrque cpeAul,rx
or,tru6ox a (2A) u (25). JIerxo ronaaarb, rlro ero paailttqr4e I{eJIbB.r o6tscsrar.s
MeHbmeft roquocrr,ro Ha6rroAeuufi n ynr,tpa{uonetonoft o6racru. tr44 colo-
craBJreEufi oTAeJrbEbrx na6"nrogeurafi n o4uy tr ry )fie Eosb Mbr EamJrr( cJre-

lyroqtre BEaqeur4.fi cpe4ueft ouru6Hu oAnoro Ea6nIoAeEI,rs B paBrtrqHbrx qBe-
Tax:

au : 0,7Lo/0 , 6n : 0,L4o/o , 6u : 0,330/0 ,
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vsfirrrras cpeArree ql{cro na6lro4enufi, nome4uu4x B oArro ypaBEeEr(e BnAa
(8), rurr nolyqaeM cJIeAyIotrII4e oEtIrAaeMbIe sIIaIIeHr4.s cpeAur{x EeBfiBoI( oA-
EOrO ypaBHeHr4fl, BbrBBarrrrbrx omII6HaMI[ Ha6[roAeH[fi:

ao, :0,090/r, 6ou : 0,240/0 .

Cpanurasaa rrx c BeJrr4rrrrrraMr{ oo a (24) v (25), Mbr BrrArrtrr, rrro orr(Jror{eHritfl
na6lrogeunblx sHaqeul{fi naparvreipoB cl rr u or saBurcrtMocreft (21r) uonuocrrrc
o6r.qcusrorcs ourra6xauu na6rro4eurafi. B ro )fie BpeM.fl ynJroueurr.fl or BaBr{cr{-
uocreft (25) 6o;lee'relvr n 3 paaa rlpeBbrrrraror rrx BoaMolr(Ebre ouru6xu. 0ro oana-
qaer? qro orr{orxeHrae crerreHr4 co6crnennoir no.napusar{r4r.r B B u v uBeTax
coxpatr.aJlocb IIpIzlvIepHo IIoCTofiIIlrbIM, a aHaJlorrlqHoe oTEoIUeHLIe AJI.fl U vt B
cyqecTBerrHo I{BMeH.frJrocb.

Paa.ruque ssa.reur.{fi noe{slrqueura &, uafigeuuoro ro rapaMerpaM g
n zr, SopuaJrbHo He trpeBr,ruaer oruu6ox rrx onpeAeJregus. floaroMy MLI Mo-
,fleM BB.flTb cpeAHr4e BecoBhre Br{arrear,rfl k gnn xarn,qoft fiapbr rIBeroB:

: 0,19 + 0,08 ynx B a V,
:2,26*1,06gnnBnU.

?Icuonr,aya err{ BHalteuur fu u aaganafl coorBercrByroqrre Berr{qr4Hbl k' , ruafi-
ATsry^e^qo. rpeu 6ruxafiurran H R Sct BBeBAarvr rs [10] (HD l\444b, HD 161056,
HD 1831zr3):

Pv i P'a: P'u : 7,046 :1 : 0,796,

MbI MoE(eM orrpeAeJrr.rrb trapaMerpbr Me)fiBBeaAHoft nonxpuaaquu R
ouoco6aura. llcnonrayr $oprvrynu (9), uotyuaew na (24)

I'n: *0,28%, LL'u: +0,960/0

u ne (25)

Qn: *0,1,8%, uB: +1,430/0.

Haftga no (12) BeJruqrrr{br {!'n kt u'e Arrfl Ka}HAoro MoMeHra na6rro4eun.E, rroJry-
qaeM creAyrorque cpeArrr,re SHaqeHr{.E:

c1's : *0,31 + 0,04o/oi d'n :+ 0,92 *0,020/0. (2g)

3rrt eHa'reHrr.rr BecbMa 6nuaxm x (27), a orruqr4fl r4x or (28), uo-nugr{MoMy,
o6rscn.srorc.s uarofi roqrrocrbrc rrocJreAlrrrx (lra-aa 6onr,urrax'orura6on'bop"gtl
lrerus Ho_o{Suqraenror {opruyn (25)). floarolry Mr;r trpuurrrru (2g) s r(are-
cr:ne uara6olee Bepo.ETr{brx aHa.reuuft IIapaMerpoB lremanea4uoft uonapuaaqure
B Cr{rreM qBere. Merxsnea4nafi rroJr.Eprdsaqrurrr B Apyrr4x qBerax uoxlr 6trr:r
nafigena c noMotrIbro BeJrr{qrdu k' ue (26). B peaynrrare r4Meervr

: +0,320/0, uv- + 0,96%,
: +0,250/0, u'Lt: {0,73a/s. (30)

,{rlg ronTpoJrfl ,\{br.otrpeAeJrr4Jrr{ HesaBrrcrdMbre BHaqeHilfl Qu U Uu Crretrlroqr4M
ctrocoOoM, lJuan napal.rerpri Melr{3Bea4uofi rroJrflprrsarl}rtt n B, AJrs Harr(Aoro
MoMeHra na6nrogeuufi uoxno safiru qL , u.o. flonr,ayacr, raxlr(e uBBecrEErM
BEaqeHr,reMEr, narogr*r ll'u:qu - q|:qr-irq-u , uu: uu - ulu: uu -
- kruL, Vcpeguna BEaqe,tr(fl, otrpeAeJre'Er,re AJrfl Ka?r{Aoro ,o*ur-r, ,a6.rrro-
Aeftrfi, [oilyqaeM

qi: + 0,270/0, ui': + 0,70o/o.

oo&p

-;
tvL

h,

(26)

Scl, Tlryux

(27)

(28)

(lv

Q11



'1';rOJIIIltl ,1

q*, % u*, % q*,% 
I

u*, 0/o Q*, o/o u*, %

301 ,45
334,38
352,29
358,28
375,24
377 ,25
384,28

+0,36
+0,09

0,00

-0,05
-0,L2
+0,01
:0,18

+0,39

-0,07
-0 ,02
+0,11
+0,08

-0,06
+0,05

-q,t
-0,23
-0,42
-0, (6
+0,01

-0,49

-q*
+0,14
+0,62
+0,10

-0,L4
-0,23

-0,96
-0,78
+0,34
--0,88

-1 ,98
+0,'12

0,00

+1,4L

-o ro,L

-0,58
+2,23

-0,38
-1 0,L2
--0,34
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@ur. 3. trilaMeueuufi rlaBaMerpoB p* n 0* co6crseauoft rroJrxpr{3a-
qnu R Sct r 1966 r. B pasEBIx uBerax

r{eprrl,Ie fipy}Hnu - 
y, cBerrble Rpy}}{Hr'I - B, fipecruHu - [.I

pru auaqenl4.fl xopouo corJlacylorgtl c BeJIIIqIIuaura (30), troIyqeHEbIMI{_ Apy-
rrau cuoco6oirr. TaHoe corJracrre roHaBbrBaer, qro fipldMeuennr,rft MeroA o6ecre-
qraBaeT AocraToqno IraAe)fiIloe onpeAeJreHl{e trapalvleTpoB Me?flBBeB4uofi rorx-
pr.rBarII4r,L- 

trllcuonray.s troJIyqeEHLIe BHaqenvrn (29), (30) uapauerpoB Melnaneagllofi
noJrrrpuaaqr{}I, JIeTHO :r,afrT:u IIapaMeTpbI CO6CTBeHEOft uOrxpuaaqlll[ AJLfi BCeX

MoMeEroB ua6nrogeuuft (ta6;r. 3).
Tlalresesu.s [apaMeTpoB troJI.rIpI{BaqIIu R SCt Bo BCex IIBerax AaEbI IIa

Qur. 3, ua xoropOft C.negyer, q1o- co6Orneggafi trOJIrIpIIBaqEfl orIeIID 6rrCrpO

pacrer c yMeubmeurdeM AJrrrubr BoJrHbr. floanquonuble yulbl trJlocxocru I(oJIe-

6auuft uo u"e* rlBerax cyq,ecrBeHEo trBMeEsIoTcfl; I{HorAa Ea6rroAaroTc.s 6oll-
o9

U



trrl4e paBJr],Iqu.E B BlraqeHl4flx 0* 4rx paBHEIx I{BeroB. Sua.lutenr,uarr qacrb
aTI{x paBJrr{uuft lroxer, oAHaKo, o6rgcnsmc.rr HeBbrconofi ro.rnocrbro orrpeAe-
JroEI4rr 0+ upu MaJrbrx BeJrrrqr4r,rax crerreur,r uo.napr.raaqur,r p*.

I{ax orrueqeEEr,re paBJrrr.rr.ur s 0* IIJT.E paaur,rx qBeroB, ran r,r BnaqureJrr,r{afl
pa3Hr,rqa B BHaqeHu.flx noeS$uquenros i; AJrfi pa3Hbrx r,roN{eHroB na6.uro4enrafi
IloRa3brBaror, qro ycJroBr.re (10) atx R Sct BbrrroJrHflercfl Jrr{rrrE, B IIepBor{
upu6.numenr4u. floaroMy MrI rlpl4lieHrrlrr H ua6rro4eHusu R Sct 6o.rree o6q,lrri
Mero4 aHaJrI4Ba, ocsosaHnrrfi Ea cyqecrBoBar{r4r4 rrpor{BBoJrbuofi lraneftnofi
BaBI{cI{Mocrl4 Merr{Ay BeRTopa}4r4 co6crBeHHor,l nonapr,rsaqr4r{ B pa3lrr,rx qBerax.
flonyueuuue aHaqeHr{fl coorBercrByroq,ux [apaMerpoB (ruecre c Aauubrr{r4
lJrfl Apyrux BBeBA, n noropbrM Mbr trpr.rMer.EJrr.r Bror uero4) Aaur,r B ra6r. 4.
B crpoxax ra6rr,rr{br rrocJreAolareJrbHo trpr{BeAer-rrJ: rraBBarrr,rfl BBeBA; rurr [e-
peMeEEocrr4; ctreKTp; o6oasaseur.rfl qBeroB; qr4cJro Aar, AJrrr r(oropbrx uMerorcfl
na6.uro4euur B o6oux rlBerax; cpeAHrre HeB.EBrir{, [oryqeHHbre trpr4 pemeur.rrl

Ta6ruqa 4
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SRa

XUre - lICc

u-ul,-,lv- B,-olv-alv-rlr-,-ulB-u
I,I7 -8eilI6 -8e

n

6or %
6oz, o/o

A1

d,2

bL

b2

C1

Cz

6, epa1

tp, epa1

Q'v, %
u'v,%

o

0,10
0 ,06

-l-0,42
+0,24

-0,21t
+0,(5
+0,16
+0,16

+0,({
*0,10
+0,08
to;16
+0,88
+0,10

0,49

0,L7

0,35

+18,5
5,6

6

I ,03
0 ,90

-0,76
)-2,56

-0,56
+t,gil

-1.,1,1,
+t,'61

+2,64
4-L,24

+0,90
+4,,71

-1 ,70
t1,32

2 ,88

-0,92
2,08

-812

:'n

1.5

0,44
0,27

+L,70
)-0,27

-10,1.2
+0,17

-0,38
+0,63

+0,35
+0,39

+t,00
+0,57

-0,87
+0,35

'l' r74

0,37

1',17

-6, $

83,1

-2,54
+{,88

5

L,48
0, 52

-0 ,43
+r,78
+0,12
;l-0,63

+5,33
+3,(6

-1 ,60
+1,1,2

+3,45
+3,22

-o rdz
:LL,74

5,58

0 ,00

3,06

+55,6
46,8

-2,74
+1,05

4

0, 15

0,08

-0,37-J-t ,33

+0,31
*o,7tt

-5,1"4
IDrJ,

+6,00
+(,88
+L,92
+L,24

-2,L4
+0,69

7,92

-0,08
5,05

43,2

-0,26
+0,44

6

0,44
0, 18

+0,58
+L,84

-1,81
+0,77

-0 .56
+1 ,22

+0,39
+0,51

+0,2L
+0,39

+0,'l-9
+0,16

(,98

-0,41
i.,33

+26,0
79,4

-0,01
+0,24

6

0,06
0,14

+0,38
+0,23
-10,47

t0,48

-1,67
+0,92

-0,41
+1,95

+0,04
*0,35

-L,21.
*0,74

L,78

0,36

t,tg

-89,6
31,0

+t,33

-0,43

5

0,4t
0, t9

-0, t3
+0,77

-1,81
+0,36
--t ,68
+0,66

+t,59
+0,31

+0,02
+0,32

-0, t5t0.t5
2,66

-1,20
2,00

+2,5
62,2

+0,07
--0,03

4

0,01
o,o2

+0,34
+0, {1

-0,80
+0,18

+{,96
+0,21

+4,79
+0,35

-0,62
+0,03

-0,51
+0,05

5,20

0,62

3,43

+14,2
48,4

-L,71,

-0,22

7

0,L4
0, t8

+0,76
J-o, t3

-0, t5
t0,17

-0,29
+0,L2

+2,03
+0,15

+0,46
+0,11

-0,28
4*0,L4

2,06

0,72

1,48

-1,3
49,0

l-L,62
--t 0,49

t-
tu1

Itz

tt
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r\{eroAolr HaI{I[eHbIIrI{x HBaAparoB ypaBHeul{fi (8); oupeAeJreHHLIe raI{I{L{ cno-
co6ou BHaqelrufl coorBercrByrorql,Ix rroo${uqneHroB c r4x cpeAl{r'rMlI 0[r{6-
Harlrrr; BeJrtrrrrr{Hr,r kr, lrr, /r,6 ra$, uai,i4euIrble tro {opmynarrt (20) - (23) ;uapa-
Merpbr Melr{3Be3Arloit norapuaaql4r4 B ocHoBIroM (uepnou) IIBere, rlorytl6slrora
ro (O;. flpu srou Buaqeur.rr fr'upuurauaJllrcb paBrlblrrrul 0,96 gxxV u. B v0,77
g,rrx V u U. PerueHl{e cl4crer{ (B) uero4om HaI4MeHbIrrI{x I{BaIIparoB trpoBoAr{*
Jrocb c rlor\,rotqrrro 3BM <iVft,urcH-1>. tr4a Aauur,rx ta6,II. lt cJleAyer' trro AJIfl
R Sct, nax I4 I{JIrI Apyrux paccr{arpl4Baerf],Ix Irl4]r{e BBeBA, cBflar, I\'Ie}r{Ay rlapa-
MeTpaMIr co6crseuHoft uOlrpueaql{It B paBHbIx IIBerax Mo}I{Ho flpelcTaBl{rb
r{ar( HaJrox(eHr,re [oBopora Ber(Topa rloJr.Epr,r3arlr{I,r Ha yroJl 26 (ualreueEl'Ie 0x
Ha yroJr 6) u raaueueul{e Macmrala n k, paB B HarIpaBJIeHIrt{ 2 rlr -1- 1B0o u n

k,pae -B r{arpaBJreHr{r4 2P1 90'. Orpuqa- n*
TeJrbuoe BlraqeHlde lt, oBHaqaer r{Br[euerrl4e /ffix
BEaHa cocraBJrflroqefi neuropa troJl.flplr3al{rd tr. J f-
B EarrpaBJrenr{r{ 2,1, , 90" ilpu flepcxoAe or L I

cr,rs,efi o6tacrm clexrpa H y,rrrpa{roreTosoii. I I I

Cpe4urx aaBHcrrMocrb BerrlrrruHlr co6crsesnofi z I I I

norfl.pr4aaul4r.r R ScL 01' AaI4HbI BorHbr, coor- I / I

BercrByroqarr Bervrrt4Haa k uara6t. 4, uao6pa- L/ I

lr(eEa Ha Sr,rr. /+. 3ra saBl,IcrrMocrb \opouo ,L ,/ I

rrpeAcraBJrflerca tfopnry,'roir p* o. X,-a. ' | ./ I

B perynurare npoBeAeruroro aIraJII4Ba r\Ibr I 1 IMOlHeMCAeJrarLCJreAyr0tr{r,leSanJrroqenr4ffol _, IcsoficrBax-noJr.trplra-aqrrtr co6crseHuoro r{Brly- oF---;- u ,l //hqerr{fl R Sct n 1966 r.
f . ilorapuaaqr,rn co6crBeHHoro l4aJtyt1g11r4, (Dur. 4. Cperss.s BaBrrorrMoorr,

I,IaMerrrlercrl rro BeJIIrtrLrHe rI ro IrarpaBJreIIr{Io. crerreHr{ co6clrsersor:i troJr.flprrBa_
Auunrary4a nalreuenttft uapar{eTpoB noJrrrpfl- qtrrr R Sct or AJrEEbr BoJrEtr

BaqI4I{ peB(o BoapacraeT npu yx,IeHLlIeHIrt{ (rpectunlt)

AJrr4IrIi BoJrrrr,r. Cltronuan JItItIifl - RaBlrctrMocrb

2. Cpe4uue BIraqenr,rfl orrromorrl{rr crerreurr p*ccl-'
uoJIrIpI4Saur{r,I D paSrrbrx I{BeTax, tro-Br.rAr4}[oMy, Bar]ucflT oT IlaupaRJreI{I{.fI
B er(ro p a no Jrrrpr.l3 aqr4r.r.

3. Vcpc4ueHr{oe uo BceN{ rrarlpaBJrcrrldrrl,l orrrourcrrrre crcrrer{Ilr noJrtrprlaa-
qr{r{ B rxerT'ofi n cnrreii o6racrnx clenrpa ooxpaErrercr{ rrpr4\{epHo Irocroflrr-
Hr,rl,r r{ paBrro 0,35. Aua,rrorl{quoe orrroureur{e AJrfl yrrE,rpa{uoreroroii lr cu-
sefi o6racreft ssnflerc.rr rlepeMeHHr,rm. Cpe4nee BHaqcnr.re ero panuo 2,08.

4. floeuquor{Hbre yrJrLr 0* n paaurrx r{Berax o6brsuo AoBoJr},uo 6nllsxu-
Ilrrorga, oAHaHo, ua6nro4arorc.fl peaJrbHbre paBllrqr4rr n 0* 4ra paaur,rx qBe-
ros. 3ru paBlrlqufl coorBercrByror rroBopory BeHTopa co6crneusofi ro;rnpu-
Baqr{r{ ua cpe4uraft yron 26 : + 37",0 trpr{ repexo4e or cr.ruerl o6racru n
rxenrofi u na 26 : - 1,6",1t - or crrueir rt ynrrpa$uo.neronofi.

3. Y f'on.rlrx IIcos. Oqeur 6onrrnue r4BMerreur'rfl rroJr.rrpuaarlrlu rlBryqeuufi
troJrylrpaBr{nruoft uepelrenuofi V CVn 6r,rnu o6sapy}HeuDr It. CepHoncnuu
[8,9]. Hax Berraqlrua na6rro4aeuoft y uee [on.Epr.raarlrrtrr, rax u aMrIJIrlryAa ee

usMeuenrair rrBrrrlrorcrr uart6orrltruMl4 AJrrr BCex uayrreEurJx tr{o cux uop Su-
slrqecKlrx IIepe]\{eEHbrx 3Be3A.

,{.ua uccneAoBatru.rr lroJr.rrpr{Baqr4r{ r{BJryrrelrr{s V CVn r!r},r rdcrIoJIbBoBaJIr{
BMecre c tra6JrroAeHn.aulr [8,9] B cr.rcre]re U,8,7 ueusorour{cJreuuble rpex-
r\BerHbre Ea6rroAeEl{s ua Ta6n. 1. flpeXaaprarerr,ur,rfi aEaJrr{B ua6.uro4enuft
rlonaBaJr, qro [oJrrrprrBar{rrrr co6cT'seunoro uanyqeErrfr B pagnbrx qBerax EIe

yI(onJrerBop.ser rrpocroMy ooorHorrreur,rro (10). floarouy [nfl onpe/(eJIellrrfl
rre(oropr,rx xapar{repr.rcrr4rH [oJrrrprlBarlr{rr co6crseuuoro ilBJryrrelrnn V CVn
6r,ur rrpnueueu o6rrilrfr MeroA. Peaynr,rarr,r aHaJrrraa /(arrbr B rahr. 4. (lucte-
Marrrsecnr4e paafiIlqz.E B troJroxteur{r4 rrrocr(ocrr{ Hone6anrnfi HeBeJrrrnrr IIJIfl
t,i, U (6:-6o,8) lr BuaqurerbHr,r Arrrr U u V (6 : + 56o). Oueus 6om,uran
paaHr{r\a B BrraseHtr.fix roaSSuqtreEroB lq u k, oaHaqaer, rrro cB.EBL Me}rity
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IlapaMeTpaMr,r rroJrflprrBaqr{r{ B pasJrrtqHbrx qBerax (n oco6enuocrv B U lr V)
cr4Jrbrro yaJror{.rrerc.fl or rrpocrr,rx BaBtrcrrMocreft nuaa ({0) vlrrr (14). Benw-
Ylr/I$Lt lt trol{aarrBaIor, qro crefieHb rloJr.flprraarllrr{ co6crBeHHoro ualyqeurds
V CVn (ycpegueunafl tro Bcervr BoBMornlrr,rM rralpaBJreHr,rnM) cpaBHr,rreJrbHo
cra6o Menserc.s c grunofi BoJrHrr B Br{ByaJrbrroft o6tacru crre(rpa rr peaxo BoB-
pacraer n ynrrpa{uolreroBor,l o6racrr.r (Srar. 5).

Haftgeuuue uo {opruyrau (9) Buaqenr.rr{ [apaMerpoB Me]KBBeBAEoft nors-
prrBartrEu oHaBaJIrrcB cyqecrBeHrro 66nsuruur4, qeM aro Mo)nHo oxtr{Aarb AJrfl
raranrtrqecxofi mtrporr,r V CVn (b: + 71'). O4uano, nerutrun:r_ qy u
uy, OIIpe[eJreHHBre r,rB CpaBHeHua ua6lrogeuufi n B u V u s U tr 7, AoBorr,EO
xoporrto corJracyrorcrr MeE{Ay co6ofi. ,(na uponepnrr peaJrr,Eocrrz uafi4ennr,rx

nap aMerpoB Melr{BBeBAHofi ronrpua aqrrrr ?fi eJr a-
TeJrbHr,r MHoIorIBeTHbre troJr.fl prrBarlrroHHbre Ha-
6nrogenraa crra6brx BBeBA B onpecruocrflx
V CVn. Barn cpe4uue BHaqeELr s qi:-2,t34%,
Av : * !.,460/o, MbI noJIyqI4JIu trpI,IBeAeHIIbIe
ua {ur. 6 xpunrre r{BMeueHrafl lrapaMerpoB
co6crseuuofi uonapusaquu p* u 0*.

4. R Bo4oner. 3ra BBeBAa peBr(o orJrr{sa-
ercf or Apyrrrx Kpacr{brx rrepeMerlHbrx BBeBA

cBor{M rolrl6ranrapoBaHr{r,rM crreRTpoM, troKaBbr-
Barotr(r{]\{ Ha[].rqr4e lopflqefo cnyTHrrKa rr SMrlc-
cr{oHr{Drx nunrair BbrcoHoro BoB6yrfiAenrrfl, I,r

upeanrruaiiuo rrurepecnoft ryuauuocrbro, Br{Arr-
uofi sa rp.rrMbrx cHrlMxax R Aqr I{91. flors-
pr{Baquonrrr,re ua6nro4euua R Aqr s U, B, V
Aaubr B ra6u. t.t{uc.nb ua6rrogeuraft uegocrarou-
no AJrfi paBAeJrerrrr.fl co6crneusofi n lrextaaea4-
uoft nonxpraaaqraft , O4uano Br{aqr4Telrbr{afi rroJrrr-
pr{Bar{rl.a r ynrrpa{noJreroBofi o6.nactu (pu :

/7L"lt
"/

: 3-:-5%) upu cpaBrrrareJrr,Ho se6onrruoit B B u V (p < 1%) noxaenr-
Baer, qro y R Aqr raHlr{e ua6;rro,qaercx 6r,rcrpoe Bo3pacraHl4e co6crBeH-
nofi uonapuaar{Lrrl c y}reHr,rneur{eM AJrr4Hr,r BoJrHbr (r oco6ennocrr{ B yJrbrpa"
{uoreronofi o6racua). Momno cqtrrrarbl uro na6nrogaeMbre rlapaMerpr,r rIoJr.E-
pLIBaqI{r,I n atoft o6racrra MaJro r.rcna}r(eHbr Me}r{BBeaguoii rloJrflpr.{Barll{efi. llu-
Tepecuo cotrocraBr{Tl CpeAEee BnaqeHr4e na6nrogaeuoro Iloar4r{rloHuoro yrJla
07 c pacrroJrolHeErdeM ryMaHrrocrrd, onpy?fiaroqefi R Aqr. Taxoe colocraBJre-
HI4e rrprrBeAeno rra Smr. 7, raa xoropofi crreAyer, qro [oro]fieur{e rrJrocxocrr{
Hore6anlrii He coorBercrByer opr{errraqr4ra xapaxrepHrrx AeraJreft ryMaHHo-
crra. Oruer:r4rvr, rrro? no f. Xep6rary [19], ue6yrapuue Jrr4Errr4 B crrenrpe
RAqr ranxte Ee cB.saaurrr c ryr{auHocrr,ro, ara4rauoft Ha rrpflMr,rx cHr4Mr(ax.

5. fipyrue BBegAr,r. ,(nr ocranrur,rx or:o6paHrrbrx AJr.fr auaJrr{Ba BBeBA MbI
pactroJlaraeM ToJrbno rroJrflpr.rBar{r,roHrrbrrlr{ Ha6lrroAenrd.rn{r{ }t. Cepnoncnoro
rJIaBHbrM o6paaou n B u V [8,9J. Peay;rbrarbr auaJrr{Ba cB.flarr Me)r{Ay trapaMer-
par\{Il rIBJryqeHI4rr ar}rx BBeBA u AByx rlBerax AaHEr s ra6r. 4. [r.r,t r{Horllx
anes4 (R Boo, S CrB, R Leo, Z UNIa) uenaBnr4 coorBercrByroqr.rx ycJroBHr{x
ypanueuuft IreBeJrrrnr{ r{, [o-Br{Arrr.roMy, He rrpeBbrrrralor Boa}rox{r{brx orrlr6oft
ua6nro4euraft. V scex BBeBA BHaqeuna Hoo$SzquelrroB lt, w lt, floilyqarorc.fl
BecbMa paBlr{qHr,rM[. BenusrdHbr /r, xapaxTeplrByrotrIue cpeArree BHaqeuue or-
Homenll.s co6crBeHnoft no.lrnpuaaqul{ B cr{Hervr rr )r(eJIToM IIBerax, IrBMeHflIorcfl
ot 1,19 (S CrB) 4o 5,05 (R Boo). Cnegorarenbuo, npyrr{Br{a BaBrrcuMocrr{
cretreHr4 co6crseHHofi nonnpraaarlt,rr4 or AJrr,{Hbr BoJrHrr cytrIecrBerrno pa3JIrr-
qaerc-a y paBur,rx BBeBA. Ho y ncex paccMarprrBaeMbrx enea4 [ ) t , IroJr.spr{-
3aqr4fl ux r{BilyqeEr{s B cpeAr{eM BoSpacTaeT c yMenbrtreHr{eM AJruErir BoJrrrbr.
Vron 6, xapafirepuayroquft rdBMeneuue rroJrolr(eurr.fl rrJrocxocrtr Kofle6anl,Ift

z,.f2
t/*

@ur. 5. Cpe4uax .BaBtrcrlMocrr,
cTeIIeEII CO0CTBeEEOTI ITOJLfi prSa-

quu Y CVn or AJrrrur,r BoJrHbr

O6oslraqeuuq re lr{e, qro ua $ur. &
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o AJlr{HOfi BOJrEbr, MO)r(eT ITpLIEI{-
MaTb BCe BOAI{O}ItHl,Ie SHaqeHI,{fl
or -90 Ao +90".

Ar" 6onr,urfincrsa paccMor-
pelrHbrx r{arlrrt BBeS[ peaJrbrrbre
I{BNIeEeHrrfl fIOBr{qlIOHIIOIO yIJIa
0* cpaBHI4TeJrbHo HeBeJlr{firr, fi
BHaqeHr4rr 0* : 11; rr 0* : \) .i45",
CO OTR eTCTByloque uanCratvranbIIOli
rd MIaHI4\{aJIrHoit sefll4.tl,rlte orrro-
[Ie]II4rI CTeleHI4 IIOJIf p14SaqI,III B

nByx r{Berax, Ire Aocrl4ralorc.fi B

OXBAIIEEUOM HA6IIOAEHI,I,gMII IIH-
repBaJre BpeMeHrr. B erux c.ny-
qafix Bnaqeuwa lt, u lt, ua ra6n. lt
6y4yr peayJrbraror[ amcrpaloJrrl-
t\rLu lL He oTpaffiaroT peaJrbrroro
Al{arra 3 orra I,I3MeHeHI,rft BeruqllHbl
k. fixn o[peAeJrerrufi Ha6ilro4ae-
Mrr-x alta.IeHI4ft orrlotueHriIfl cre-
neun co6crBeHHoft rloJrrplrBaqr{rr
B paBHbIX IIBeTax MEI BbIqI{CIUII{
rrapaMerpr;rp* ra 0* Arrfi HalxAoro
Ha6rroAenrla. IIpu DroM rdcrroJrb-
BoBaJrrrcr. [prrBeAenHbre s ra6n, 4
SHaSeEUfl trapaMeTpoB Me?fiBBeBA-
uoft uonapraaaqr{fl (npolre R Sct,
AJrfl r(oropofr. 6r.;-nu Baflrbr Brra-
qerrrrn (29) u (30)). IloryqeHrrbre
npr4Bbre r4BMelreHr{.fr napaMeTpoB
co6crBensoft rloJrfl prraarlr{It Eer(o-
ropbrx BBeBA Aanbr ua {rar. 3, 6 rn

8. B ra6u. 5 uplree4eur,r rpeAeJrr,r
IdSMeHeHr4fl r'r cpeArrrle SHaqeHufi
(c r,rx cpegnraura omra6nauu) ne-

.,

ilrdrruubr A - ornomegr4.s BHaqenr,rft creueul4 co6crBeuuoft uonaprrgarlrrl,r B

AByX rlBerax AJr.s coorBercrByrotrIr4x BBeBA. c"ne4yer: r4rMerb B Br4Ay, qro B

orJlrdql4e or AaHIrLrx ra6,r . 4 erv BelruquHbr BaBr{cflT or npraHflTbrx rraMr4
3na.renufi napaMerpoB lre)fiBBeBAHofi nonxpuaarn],r:,1t A[Ifl o60ux qBeroB.

Ta6.nraqa 5

-a'h
, .Y-:---'
h /a /,\ ./ ,(,\-y'/'\\z'
\. \-t:/ j'

,\.. //'
\-l_-x

/JU

p.2w50 200 zf? Jnlt

(Drr, 6. llsMeueur.E 6recna u trapaMerpoB
co6crseruot troJr.fiptrBaqutr V CVn

To'rlrr4 - y, fipecrunu - B. Itpyrrxanru o6leAeurr aHa-
qeur{E, noryqelrubre rlo HpbrMcfilrm na6rrogerusM

8x

/20

//t/

R Sct

V CVn

R Boo
RS Cnc
S CrB
U I-Ier

R Leo
Z UMa

B-V
B-U
V-Bv-u
v-B
v-B
V-B
V-B
V-B
V-B

0, 08
0,64
0, 89

0, 76
1',57

0,7L
0,38
0,45
0,82
0,72

0,97
10,5
1,32
L,44
4,00
2,96
0,70
2,7L
t ,03
L,44

0,461-0 ,1.4
4,04*L,52
t , t3+0, 03

1.,1.51-0,4.2
2,71,1-0,5t+
1,69+0,99
o, 53to , 05
2,02+0,43
0,92+0,06
0,95+0, t0

lrpdI .l /rl \ ,/t\,/



Cpanuenre AaEEbrx ua ra6n , lt n 5 roItaBLIBaer, qro AJIfi 6onrmltncrsa
arJesA peaJlr,uo na6nro4aeMrre auaqeEu.tr oTIromeHI{E & ueur,ute ,eorsru},r 7
r,rs ra6n. 4, ycpegueunoft 4na Bcex BoBMolItHbIx HatrpaBJleulrli nextopa co6-
crBeunofi IroJrflpI4Baql{n. trllcHnro.reuI4.trMI{ .rIBJIrrorcfl na6rro4enIa.n R Sct n

B n U u RS Cnc s V a B. IIo grn o6elrx BBeBA r{aHoI,IrIaJIbEbIe anaseul,Is ft
loryqeubl IIptr MaJrbIx p* u recrua HeroqHbl.

t

(Dur' 7' cpaa,euue,"'."Ii:il#:L.'#.1, 
tffi,i1'#.#"'f 3% r"sJrvqe'un 

R Aqr

Paaucprr IipyH{I{a coorBorcrBylor pa3MepaM I'IcrroJrbSoBaBllerlca lua$parurr

Cpanneurae BeJrrlqrlrr 6 ua ra6Jr. 4 c neuocpeAcrBeuno olpeAeJrerrubrMrr paa-
uocr-suu Bua.teuuft rIoBr{qr{oHHI;Ix yrJroB 0* gnr AByx r{BeToB [onagailo' qTo

nplt MaJrr,rx 6 (4ra anea4 V CVn, U I{er ra Z UMa) corrlaclle xopomee. Ilpr'r
6onuurax BeJrrtqr{Hax paenocteii 0; - 0i CpeAIIee BEaqeEI4e atoft p.aanoCur
MOlr{eT cyqecTBeHEo oTrr4qaTr,cfl or coorBeTcrByroq,oro 6 ua ra6t. 4.

S 1r. Cnssn co6crreunofi uonapueaqlilr c 6necnou

,(Aa ucCne4oBaul{.fl cartl:,zr I{BMeHeEI[ft cO6CTBeHHoft UOnapuaaql{u HpaCEbIx

rr{raHToB I[ CBepxrurarrroB c r{3]vreEeEl{flMv frX 6neoxa M},I IICtr0JIbBOBaJIII

rJraBEbrM o6paaoru ua6rro4enux H. CepHoBCKoro [8,9], rge EapflAy c lrapaMer-
paMI{ trOnflpIIBaIIuI{ AaEa BBeBAHafl Be4uqtrHa B CIIcTeMe 7 s CoOtneTorByrcrq,IIe
MoMeErbr. (Dur. 6 ra B 4aror nau6oree xapanrepEr,re HplrBbre I{BMeHeIrr{.fi cre-
uenr co6crnessofi fionflprdaaqr4fi p* v Iroar{qrroHlroro yfna trJrocxocra r(oJre-

6arllufr.0* n crrrrlx E ?fieJrr],rx ilyqax BMecre c Kpr{BbrMI,r 6necna. I(ponte r:oro,
Mr,r EctroJrbaoBaJrrrt na6rrogeurr R Sct, troflyqeuuEre r 1961 r. B trETerpaJIr,EoM

cnere [3], AnrI Roropblx s [20] trMelorcfi llpoBoAllBmuecfl. B ror ]I(e rrepuoA Bpe-
MetrI4 TpexqBerEbre Sotoauentpuqecnue ua6nro4euurr B cucreMe U, B, V
({ur. 9). ,{aa onpegerreutrff rrapaMerpoB co6crseusoft uonrpzaaquu R ScL

6r,rnra rpunrrEl trOnyqeEHEIe B $ 3 snaveuu.fi trapaMeTpoB MelxaBea4uoft uoJI.E-

pr4BaqEE.- 
Auanue I{Melotquxc.E AaEEbIx o BaBIIcI{MOcTu MerI{Ay llsMegegtrsMn co6-

c:rsesEofi troJrfipgBaquu lr 6necroM IIpEB9AIIT I( cJIeAyIoq,IIM BbIBoAaM.
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rDrr. B, IulgMeneslts 6recna rr trapaMerpoB co6craeusoll rroJrflprrgar{lrrr R Boo (a),
RS Cnc (6), U Her (c)

IIcpnrte Itpy}I{t(r[ - 
y, cRcr"aHe - I)'

1. Y scex r.rSyqeuHr,rx aaesg uar.r6orrr,urafi rroJr.Epr4Bar{rls CO6CrneuuOlo

r.rBryqeufl.s ua6lro4aerc fl 6nms MI4EI4MyMa 6legna, a Eal{Meubuas - 6nlra

MaRCrlil{yMa. He4oCtarOUnO rO.Igsrft ySeT UeganeS4uOft uOJI.fIpI{Baqtrtr He

Molr(er r{aMegr.rrb aror RbrBoA, Tar{ HaH grn 6orr,ruulrcrBa rrclroJrbSoBanur,rx

aneag p* ) p' 
^ 

yqer Nle?fiBBee4nofi IIoJI.EpI{aaqI4LI MaJIo BJII4fleT I{a XapaKrep
raeMeuerurft lrapaMerpoB rIoJIfl pI43aqI4I4.

2. Hara6olb" peanre r{BMeFrerrr{fl rroJroErerrr.r.rl rIJrocxocrl4 Hole6anr'1fi

lpoucxoAfiT o6H.Igo 6.rue lraxcurrryua 6recna, ItorAa cretrelrb rroJr.Epr{Baqrll{

MI{EtrMAJIbIlA.
3. B uenoroprirx cflyqa.Ex, [o-Brrllr{Molvry, na6nro4aerca saaonuft_gABI{I

Me?fiAy Kpr{B.6rMII IIBMeI{eHI{fl 6necxa !1 [apaMerpoB IIOJIrIpuBaqI,Iu. TaX, y
V CVn lr-U Her r[BMeHer{r4-s rroJr.rrp]4aar{r{rr uecnoJrblto orcraror or: uarrteneEr'Ifi

6rrecna, a y R Boo lt Z UMa otrepex(alor I{x.
P. A. Bapaassu [7] r{alreJr, qro y xoroArrrrx rleper,Iegubrx cBepxrurallroB'

BxoAflqLIx B 3BeBAHLIe accoquarll{ra n lfedree, Ilepcee r Jle6ege, I]oJLrIpIIsaItrI4.a

ux CO6CrSe1ruorO I{BJIyqeHl{t{ uoBpaCracr C yBeJIlIrleHlreu 6lecria. O4nario
Jrr,ritrL AJIfl p Cep uu npOBeAeHO CpaBHeHI{e I{Nletruo Co6Cr:seusofi uo.nnpuaarlzll
(o,rge6,uofi o.-onerr,ri"tguoft uo;rapIIBaI{I{I4 MeTOAoM, LIaJIoH(eIIHLIu _n [13])
i 6aecoo*, ,(nn oora.nr,I{brx BBeBA c 6.rrecHolt cpaBIrIrRa,lraor, Jltrrlb ua6nrogae-
MaE rroJrfipr{Baqu.fl (r.rnor4a uo ua6nrogerrr{.rlM paBHbIx antopon) I{JIII }He lro-

J00 t

qo

\

a



Jr.EptrBaqr{fl AJr.fl rrepeMeHrrofi sBesAbr r{ 3Be3A {OUa. ECnu peAyqr4poBarb Aarr-
TLe^P. A,^p3nAauana o-_noJrflprrBaqrar4 co6crsennoro ui.nyueuur p Cep n
1958 r. u 1963-1964 rr. [7J H oupeAerreurrr,rM n $ B anauerraau uapar{erpoB
Melr{BBeSArrofi uo.taprasaqr{tr{, To nolyqeHHbre raHtrM o6paaolr serusuurr cb6-
crseHHofi rroJrflpusar{r.rrr He rror(asbrBaror .{ernofi r(oppeJr.flqr4r.r c 6,tecHorn. Ta-
xI,ru o6paaoM, Br,rBoA P. A. Bap4au.flHa o HaJrr{qrrrr rroJro}r{rrreJrr,uofi Hoppera-

qlrrr Melr(Ay 6recxou u co6cr-
seHuoft rroJr.rrpr.{Barlrrefi xorog-
Hbrx cBepxlr{faEroB EeAOCTa-
Toqno o6ocnosau.

B [3] 6uro Br,rcHaBauo rpeA-
troJroE{el{fle, qTo B paSIr4qHr,rx
r{r4rJrax uaMerreHr,rfl 6recna uo-
JryrrpaBr4Jrr,Hbrx u AoJrrouepuo-
AuqecKIIx rrepeMeHr{brx 3Be3A
ua6nro4arorcfi paarbre BaHoEo-
MepEocTr4 B. trBMeEeEtrfiX lrapa-
MerpoB tronrrpr,raaqur,r (paarzu-
rnrft xapaxrep cBflBlr MerfiAy
oTAeJIbHBrMr{ rrap aMeTp aMr{, [O -
cToflEcTBO trOJrOrr(eHufi trJIOCHO-
crn xone6aRufi s resesue qur-
Jra u r. [.). H co]r(aJreutrro,
6ommuucrso I{MeIoqrrxc.E MEo-
IOqBeTEETX rroJrfi pr{3 aqtroEHbrx
ua6nlo4ennft xo"nognrrx rr{raH-
TOB }t CBepXII4IaHTOB OXBaTLI-
BaroT npoMe2r{yrKt4 BpeMelru,
rre npeBocxoAfl qr.re IIpoAoJr]r(r4-
rerrrHocrr{ rrepr{oAa (qraxna) y
coorBercrByroq,r4x aneag. Telr
Ire MeEee IleHOTOpbIe I43 OTMe-
segHbrx Br;rme oco6enuocrefi
IrBlreHeHr{fl IrapaMerpoB co6-
crnesuoii troJrflpr.rBaqr4r{ rroA-
rBep?fiAaror 3ro trpeArroJroEre-
uue. Tax, 6arcrprre r{BMer{eurr.rr
troar{qr,roEuoro yrna 0* 6fiue
MaHctrMyMa 6recna corJracy-
IOTCfl C trpe,{CTaBJreHrreM o rrpr4-
MepHoM nocroflHorBe 0* n re-

t77y

Jrt
\

/r.
,/\
I
I
I
I
I\l

\1

t\ 
/'*-\t'ttrr" 

\
\
\

---.-=_.^J
.\

a\

.t

\\-l.-=-{
\
\
\
\-,/

/ru

0
'+J7,450 ,f00 ,f,t0 [00 t
(Drrr.,9- I{auereuug 6*ecna lL sct a oncreyre vtro [20] rr trapaMerpoB co6crnessofi ooorpr*rlru

B rlarerpaJrrEoM cBere no [B].

IIeHr{e oAEoro quHJra I4 o6 usnreHesuu 0* trpr{ fiepexoAe or oAHofo qtrKJra
K ApyroMy. Ho y Eer(oropr,rx BBeBA lroJroxrerrue trJrocrocrn noredanufi
ocraercfl trocro.flHrrbrM He BO BCex qr(Rnax. Tan, y R sct s 1961 r. ua6nroga-
"uocb peamoe r4BMeEeEr{e 0* 6.rrraa MancrrMyMa 6necna (cnr. {ur. 9), a n lg66 r.
0* uensnocb B re.,el,ue Bcero uepuoga ua6nro4eurft (trr.r. $ur. 3)'. Aranoruq-
uuft cnyvafi orMesen y AC Her s 1931 

". I3],Kor,qa 0*, uo-nrgrMoMy, co-
XpaE.[InOC], IIOCTO.SIIHLI,}I B ,OAHI{X qr,r(Jrax tr trBMeEflJIOCb B Apyrux.

$ 5. O rpupone co6crneunofi nolapusaquu
xoJroAHbrx I'rrIaHToB II CBepX[rrIaHTOB

O6rqufi aHaJrr{B BoBMo}nHLrx MexarrrraMoB BoaEr{KnoBerrr{fl rroJrflpraoBar{-
HOfo uaflyq9rrgfl B aur.loc$epax rr{raEroB tr cBepxrtrrar{roB rroSAur4x rrrrroB
rrpoBeAeE s [3]. B peByJlbrare rlofiagago, qro Er/r ctrHxporpougoe uaryqenue,
nu a{{err Seeuana B Jrtrrruflx trorJroqeH}rfl Ee Moryr o6rscuurr ua6nrogae-
unrx .sB.rerrfi. flostonay nau6onee BepofrEr{M MexaHr4BMoM o6paaoranur

.a
l\\l\I \J."

l'
I

80



IIoJI.gpI,rBaqIr[ co6cTBeHHoro l4BryqeHl{fl xoJroArrlrx rr{raHToB r{ cBepxrr4raE-
TOB .EBJr.srOTCrI trpoqeccbr qI4CTOIO pa0oerrEr{fi CBeTa B [poTfl]r{eHHblx aTMoc{e-
pax, xapaxrepHbrx AJr.a eroro HJracca BBeBA. Caur,ru a{{eHuanuuM rr4rroM pac-
ceflHutt B AaHHbIx ycJroBl4.sx? corlracrro [3], 6yler peJreeBcfloe pacce.rrrrrre Ha
uefirpanr,nrrx aroMax 14 MoJrer{yJrax.

He4anno 6rrna cgelaHa rrollblrxa [2tl llurepuperarlr{rr co6crseuHori uoflq-
pI4BaI{I4I4 XOJIOAHbTX Ir.lraI{TOB C nOMOqbrO rurroresbr o HaJrr{rrr4r,r y Hr4x rrporr{-
xtennofi o6ono.rxu, coAepffiau{efi r:nepgrre rpa{uronue qacrr,lqbr, oprrerrrr4pye-
r{Lre Marrr}rrHbrM rroJreM BBeBAbr, Xor;r uarraqrre B arMoc{epax uau6onee xo-
JIOAHbIX rlIraHTOB II CBepXrI{IarrTOB HeKOTOpOTO r(OJrr4qeCTBa TBepAbrX rracrr{r{
BrroJrHe BoBMolr(Ho, DTa rrlnoreaa He Mo)fier o6r.scuratr ocHoBnbrx csofic1e
rIoJLEpr{3al{rfla co6cTseHHoro l,I3JlyqeHr{.fl I(pacHr,rx rrlraHToB tr cBepxrr{raHToB.
Moxno yxaaarb no xpaftneft Mepe Ha rpr,r rpyAHocrr{, c noropbrMr{ craJrr(u-
Baerc.tr flpeAlloJro]r(enrae o6 oToM MexaEI{3Me BoaEI{ItIroBeHrr.rr rroJrf plr3ar{rrrr
co6crBeHEoro I,rBilyrleEI,I.E.

- 1. Ceqeurre pacceflHna rpa$uroBrrMrr qacrr[qaMrr trpo[opqrrorraJrbHo l,-1
[22, 23]..Cre4onarenbno, 0Tor MexaHrrBM He Morfier Aarb oqenr, npyryro (uo-
pflAr{a l,-a) sanracuMocrB co6cr:seuHoft nolraprasarlrrr,r or AJrr{rrbr oornu, o6ua-
pyE(eHHyro y Mrrorr4x 3BeBA.

2. Ilonapuaaqraa co6crBerrHoro r4Bilyqeuu.fl ua6.rrogaercfl He roJrbno y ca-
Mbrx xoJroAErrx BBeBA (uoa4urax rroArJraccoB M), uo u y Bnaqr{Teirbuo 6onee
rop.flrrr{x - r(JraccoB G - K (uaupuuep, R Sct, AC Her, U Mon). Hanra.rre
rpa+urorux qacruq n aruoc{epax arr{x BBeaA rrpeAcraBJr.Eercfl npafine MaJro-
Bepo.sTEbrM.

3. Ecru 6rr norapnaaqrr.E co6crseusoro rlBilyrreglr.E xoJroAuhrx rr{ragroB
AeficrBVTerEHo BbrBLrBalacr, rpa{uroBbrMrr qacrrrqaMr{, ro saz6otuarl troJr.E-
pr,r3aqtrff ua6nroga.nact 6rr [pe]r{Ae Bcero y yrJrepoAHr,rx 3Be3A HJraCCa R U N
(C), B AeficrBr.rrerbuocrr4 y rpex yrJrepoArrr,rx BBeBA KJracca N (C6 - C8),
ua6"nro4anruuxc.s ft. CepHorcxulr [8,9j, no.rspr.rBaqrrs cpaBrrr{reJrbgo HeBeJrr{-
Ha r{ rre trpeBocxoAr.rr euaseHrdfi, uafi4ennnrx AJrfl Mr{orr4x anea4 Hnacca M,

9{{exrunuoe ceqeHrze peJreeBcnoro pacceaHr4fl rrpotropqraouarruo l,-4.
floarouy aror BrrA pacce.sur{.fl ryqure corJracyerc.tr o oqerrb Hpyrofi BaBrrcr{-
MOCTbTO rroJrflpr4sarlr4n co6crseHHoro r.rBlyqeHr{.fl or AJrr{Hr,r BoJrHri (cnr. {ur. 4
lt 5). Ponr peJreeBororo pacce.rrHrd.E r\{orr(er 6rrrr, gocraroquo 6o,llnurofi KaK B
BBeBAax rraua Mra-prr V.ma -124], ran r.r B cBepxu4raHrax rr4rroB G - K (no-
4o6ur,rx R Sct n U Mon [3]). OueolrAuo? qro Arr.fi BoanrrHr{oBerlrrfl rrorrflprraa-
qr{r4 r4rrrerpaJrbrloro r,rsryireHr,rfl sBeBAbr UeO6XOAUUO, UrO6rr [pOCrpaHCTBeE-
HOe pacflpeAeJreHr{e paccer4Barorqeft cser Marepr4r4 cyqecrBeHHo orruqailocb
o'r c{epravecxrr-cr{MMerpl4qHoro. 9ra acraulreTplrrr Mox{er 6r,rrb cssaaua rdJrrr c
HollqeHrparlr,reft aeul,ectBa rlpor.sx(enuoit o6o.no.rHr,r H r{er{oropofi unocxoctra
(uaupuruep, x ernar:oplrarr,uoit rrJrocnocrr{ npanlaroqeficR aneagrr), r{Jrrr c Ha-
JMTII4eM s o6oro.lne JIor(aJrbI-IEIx KorrAeHcarlufi, uttu Hte c HarrpaBJreHrrlrM BEI-
6pocou (r,rcreuenuen) uarepr.u.r ua 6onee rny6onrax cnoen am,roc{epu.

flo4o6uax MoAeJIb, rIo-Br4AI4Mor\4y, Mo)fier o6r.scnrarr ocnosssre oco6ert-
Hocrrr rIoJIrIpr{SaIIrrrt co6crnenHor.o u3ryqeHr{,fl xoJroArrbrx rurar.rroB r{ cBepx-
rtrI[aHTOB, ecJrr,r roJrr,Ko orrrr4qecnafl roJrrqa paccer4Baloqefi o6onosxr{ Aocra-
TorIITo 6o;rsmas.. Sasucullocrb crerreHr{ rroJr.rrpr.r3aqr4ti u3ryqellEx c g,nuuofi
BoJrHbr l,r, pacceansoro o6ono.rHoii oupe4enenuoii crpy(,rypr,r, or otrrr,rqe-
cnofiTonrlu rr cxerfarr{qecHu lrao6pa}nerra na drnr. 7a, a, IIpu lranoft outra-
qecnoli roJrtr{e ("t K 1) uonapr,reaqrlfr },raJra, rar( flaH trpoBpaquafl o6onosxa
paccer.lBaer MaJro cBera. llpu at.> | pesHo Bospacraer poJrb r,rrroro(parr{oro
pacceflrrll.s, iITo raltlfie rIpI4.noAr4T n 6ncrpomy yl,rerJrrlrreur{ro crerlenr.r ttoJr.flprl-
SIIIII,{II. Marcr.rlra.nE,rlafl IleJrtr{rluHa tIoJrfrpI4aallr,rrr AoJr]r(Ha naOlro;1arr,c.E IIpIa
0,1 < q<-7. Llprr repexoAe r{ Apyrrir\,r AJrrrrral,r nonn 1,, ( 1., n L, (Lr,
KPIIBrIE SABIzCI{MOCTU CTEIIEHII IIOJIrIPI4BAI{ULI P O'T T1 CN,IEIqAIOTCfl S O6TACTT'
r{eEbIIIrIx T11 T&I{ fiaK lI3-Ba cr,Urr,norl BaIlI4cI,IMocTtI cet.Jerrtrfl peJreeBonoro pac-
CeflIII4fr oT lUILrHr,I soirl{bl Te }r{e SHarIeHI4,tI t 6ygyr flo0TrrrflTbofr rrpn rueur,[reft
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rrJroTIIocTI{ BeqecTBa o6otoqHra (r.r iuenr,uux slraqenl4r{x rr). Bsrn paBJrIIrIHbIe

suaqenll.fl otrrIIqeCHOft TOJIqI{ T11 MbI rrolryql4u uao6paxenllble Ha $ut.10,6
r(prlBbre BaBucr{Mocrut p oT X,. CnegoraTeJrbuo, peJreeBcnoe pacceflEl4e cBera
B HeoArropoAHoft o6orrosxe Co BIIaqureJIbIIofi otrrl,Iseonoft rOlqeft ltOxtet
o6rscunrr paBrI,IqHLIft xapafirep BaBI{C}IMocrtr co6crBeruofi uO,llxp[3aql,Il4
xoJroAHblx IIITaHTOB Lr CBepxI[raHToB oT AJrr4HbI BOJ]Hbr.

PaCCuarpunaeMafl MOAeJIL Mo)fier raxx{e B IIpIdIIqIdtre O66.flCErlTb CJIOE(-

ntrft xapanrep CBflBII MelfiAy IIapaMerpaMII IIoJLflpI{aaqI4Ia B paBI[qHbIx AII4-
r{ax BoJr}r. O.renu4no, qro B o6oiloqne c HeoAHopoAHoiI crpyltrypoft outu're-
cnafl roJlrqa AJLrI paoceflIll{fl CBera B paallr,Ix HaIIpaBJIeIII{.flx 6yAer paa[I4q-
nofi. Eonee IIJIOTHI,Ie qaCrI,I o6OnO.IHu 6yqyt AaBaTr, ualt6oluunft anla4 n

Ha6JrrOAaeN{yIO IIoJLap[BaIIIIIO [pI{ oAIIIlx 1,, a rtenee IIJIoTIILIe - flplt Apyrl{x.
B peByJlbrare urr 6ygeu r{ruerb crdcre\{arrrrrecHoe rraMeHelrr4e rloJro}HeHI{fi

rrJrocgocTll HoJIe6aHr,Ift c IIBr\IeHelI[eM AJIIIHII BoJ]HI;I. B rex cflyqaflx' ItoIAa

A2 At Ur''af
@ur. 10. Cxelratzsec(fle KplrBbre BaBrrcl{Mocrtr troJraprraaqlrlr pac-

^ ,Lr luz
cesEuoro cBera c AJrr{EaMI[ nonu 1,1, ]uz, ?w (fi:i--1,78)
or orlrtrqecrtot tortqrr i (a) u SaBrcrrMocrb creuegn troJrgprBa-
qr.rr4 paccerrEEoro cBeTa or AJII{Ebr BOJrEbr AJr.E paBTUSEETX sEaqe-

r.ufr. tt (6)

cyMMaprrafl rroJrEpr{Baqtrfl pacceflEtrolo 06oilOsRofi cBeTa CBEBaHa B oclroBlroM
c 6oilee rrJrorgr,rMra rracr-flMr.r o6o.nouxu, rAe r )' 1., oruomegue BeilllquE],r
rroJrflpr{Baqr{tr B 6oilee HopornoBoJruoBoft o6nacru ft rIoJIflpLIBaqIltr B AJIUEH6-
BorIEoBofi o6racrl'r pi lpi : k, { L' ftor4a ?fie cyMMaplrafl rloJrflpu3arll4'E
coaAaercfi TJIaBHLIM 

-o6paaornl B Menee IIJIoTHbIx qacT.flx o6o.roqn6 C t { t
(upra arOrvr S 6Onee IIJIoTELIX qacTflX paoce.EEEoe uBrryqeuue,6yget AenoJlflpl{-
BoBarbcrr r{B-Ba MHoroHparrroro paccernux) , ro pI lpf : &, } 1. flpra ua-
Mer{eur{flx rIJIoTIIocTlt trJrLr HelrpoapaquocTfl o6oro.rnm c coxpaneul{eM ocHoB-
Hbrx AeraJreft ee crpynrypbr Moryr Ha6rroAarr,crr ITIBMeEeHI{fl noJro}r{eHI4fi

rrJrocnocrr4 Koile6auufr u corryrcrByroqrre r{M rtBMenerrvrtr Befifr\rfi:ubr fu - oruo-
ureutr.fi cTetreutr trOJlfpl,Iaaqtrtr B paBEbIx qBeTax. pto nprreger I( Ha6JIIoAae-

Mofi BaBuctrMocTI[ oTEomeHIIfi cTetreEl( IIOJIEpUBaqI{II B AByx qBeTax or IIoJIo-
}I(EHI4.'I IIJIOCHOCTtr HOilE6AEtrfi .

Ornr.rs1ag peaJIbHO Ea6IIOAaeMLIx OTEOffeEuft CTe1reH1a CO6CTBetr1roft tro;1.fl-

pr(Bar{r{r4 B paBEbIx qBerax (cu. ta6n. 5) or ycpe4ueEublx IIo BceM BoBMo?ltEbIM

I{atrpaBJleur4flM BeJIIurqtrE lt aS ra6fi, 4 uOHaS},InaIOT, qTO y 6Olr,mruoTBa pao-
cMorpetrHbrx HaMtr BBeBA OcEoBIIOft BKJIaA B Ha6[IoAaeMyIo IIoJIflpIIsaqI'IIo
o6blsuo Brrocflr o6lacr14 c AoBoJIbHo 6Onrmofi otrrtrqecnoft roJlq,eft. Errcrpr,re
uBr{euerrrrrr troar{qtrorruoro yrJra 0 * 6rue MaHctrMyMoB 6reclta yr(aabrBalor Ha

lpoucxoArrqrre B 3ro BpeMfi cyqecrBeEEble tr3MeEeEI,Ifi CTpyI{TypbI paccefl-
Baroq,eft o6onosnl4.

Ssasute6safl otrrgqecga.E roJlqa pagce11Baloq,eft o6onoqxl4 roBoptrr o

roM, qro EeoAEopoAEOcrLt trJlorgocrtr B Eeft, CoBAaIoqEe trOJlflpuBaql[rc IlH-
TerpaJlbgoro r4sryqeurn, pactroJralalorcrr Ea ypoBge, 6luarolt K ypoBHro
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{opuupouaHrr.rr Ireilpepr,rBHoro cnenrpa 3rre3Artt. lloaror,ry ranr{e HeoAIIopoA-
I{OCTr,I AOJI}r{HLI Haii-TO Cr{aSr,rBaTbCf rra [oJrHoNI rIoToHe I{SJIyaIeH]4r{ B Helpe-
pbrBlror,r clenrpe, T. e. Ira 6necne BBeBlILi. Boanomuo, qro orHJIoHeIrr{rI or
crporoii [epr{ollrrrrr]ocrr,I B r.{BMeue}rr4r{x BCex xapanrelrr4crl4n rroJryrpaBI,{JIL-
HIir I{ IIOJirOncpI,lOAI,ltIeCHI,{X [ep€MeI{IrtJX 3Be3A CBrr3aHbr LIMeHHO C IJapyme-
urael,r c$epn.recrroii cr.{}IMerprdr{ n atuoc{epax arllx BBeBA. Otuettttt't, rITo uau-
6o.ni,mue BHaqeHr,rr{ crerrerrlt rloJrrrprdilarll,{r,r co6crseuHoro r4BJIyrIeH}ItI Ha6JIIo-

AaroTcrr y rroJryrrpaBtr{JlbHr,rx flep0rr4eHH),rX (v cvn, p cep) , y Horoplrx orltJro-
Helrr,Ifl or crporoft rrepl{ol(r4rJHocrr{ B I{BMeHeH}rfx 6lecria oco6eHHo ordJlr,r{ble.

.Ha"rru.rrae BgarrrrreJrbHoir no"uapugar{r4rr co6crreuuoro r4B.IIyqeIrr{rI y rlepe-
I{eHfIhlx rl4ra}ITOB I,I CBepxrI4IaHTOB IIOBAIII4X CIIeI{TpaJIbIILIx I{JIaCCOB CTaBI,{T

Boflpoc o Bol]Nro]fiHocrrz cyrqecrBoBaurrrr no4o6ur,rx e{{enron r{ y rocrotHHrlx
BBeBA coornercrtsyloqrlx HJIaccoB. Bt,t.rur4'I's co6cteeuuyto rloJlfpr4saql{rc y rro-
orofllrHbrx BBeBA ropaBAo rpyAllee, qer,I y reper[eHHL,Ix 3Be3A c r4sMeHrlloqeiictr
noJrflpr{Bar\rreft. CvulecrByrorql4e rla6rro4eulls l. I{oiina u T. fepenl,ca [101
rronaar,rBaror, qro y Alryx HpacHrlx rl{raEroB (HD 134320 r HD 134335) c
6o.nrruoit ralraHTr,r{ecxorYr rulrporoii eauuculrocrL napa}{erpoB rIoJIrrpr{3arlr4rr
oT AnI,rHrJ BOJIHI,r CyXIeCTBeT{HO OTJrrrqaeTCrI OT aHaJIOII{qHOii aanUCUUOCTTA

AJrfl uernanea4noii IloJrflpr{Bal{rrr{, rroJIyrlgHHrlt rro Ha6.lrloAenu.flM paHHlIx
BBeBA n Hr{BHr,rx lalar{Tr4qecnl4x rr-rl4porax. 3'r'o orJrr{tl}Ie Mo}Her o6r,.gcu.strcn
fiaH cyrqecrBoBalrl4erf co6ctner'ruofi uonnpuaaqrlu y AaHHLrx BBeBi(, TaH rr pa3-
lr,r.ruoii BaBr4crrr,rocrbro Melr{BBea4uoir no,napr{BaUr{r{ or AJIrrHr,r BoJIHLI Ira pa3-
rrrJX rflJI?nrr{{ecHrlx ]rrr4porax.,I[,rtn perueulrfl aroro Bonpoca neo6xo4r.rur,r
MHoror{BerHbre noJrflpr,{Bar{rroHHrJe Ha6JrroAeHufl BBeBA paBJIr{qHLrx orrenTpaJIb-
I{rrrx riilaccoB B olrlleAe,[eu]Iljrx o6rractgx r're6a.

(Derparr,1967 r.

llpu,tte,tartrle npu n0ppewnllpe, Analr,re HoBr{x ceMr{IIBerI{bIx na6niogentlli
l'. I{oiina u A. Iipymencrroro (G. V. Coyne, A. I(ruszervski, Astron. J.,
1968, 73, J\! 1, 20) rrorraBaJr, rllo Harrla oqenna MelriBBea/lrroli nongpuaaquu
g, Cep nn,rnetca sanr,rrrenuoli. ]loree roqnr,Ie suarleHl{'fl napaMerpoB Me}H-

area;1uoli rrorrflpr.raarlrl{ paBI{r,I Q':*1,189'6; u' : l- A32% 1.nn 7lX:2,29.
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[9l3-prr3ar{urr lraryqeEtr.fl ]larflr.rr,o-rreperre'Ebrx
BBeBA B rpex qBerax c l,6qq6: 3550, 4350 lr 5300 A. Hafr4eua aaBucr{Mocrb crereEn troJrrpu-

11lyy,(p) ol Arrr.rqlr sorsrr X, ArrE 3BeBA HD 21866, B CrB, HD 21b44t.,{na area4u HD
z'!o44'1, y ItoTOpOu trOJIfipII3aIItr.E trsMeEfieTCrI E0IIpaBI{JIbEO, MeE.EeTCff II BaBrrCuMOCrB por 1,.

ON THE POLARIZATION OF THE RADIATION OF MAGNETIC-VARIABLE
STARS, .bv lf ' {' Polosukhina.- Results of measurements of polarjzation of masnetic
stars in three colours with Lell: 8550, 4B5O,.EB00A ur. giver.-Ili;d;p;;;;;;rf ;fi;;;:
ge-e. g.f polarizationl (p) on r[6 rvave-length'-], for magn8ti. ilrir Ho'zrso6,-B 

-c;ij,-Hb
215441is obtained. The,dependence of p"on l, changes'tor ii iGiZr, triu p,}i'.ir;tib;-rf
which changes irregularly

Cpe4w BBes[ c[exrpaJlbl{oro runa Ap BbrAeJr.flerc.n cpaBHureJrbgo Ee6oflr,-
ma.E rpytrna MarlrtrTtro-trepeMelrulrx 3BeBA, o6lagarcrqux cr{Jrr}r{r,rMr4 r,r nepe-
MEHtrIrIM?I MATI{I{THI,IMtr IIOJI.fIMI{. fIO-SrrArAUOrrtY, MHOTI4E APYTUE AP-ANEA4bI
TaKlne o6nagarcr MarHI{T}IbIMLt rIoJLflt\{I{, no 6onrrua" -rprru Jrvr1frit B rrx
CtrEHTPAX SATPYAIIflET I4JII{ AEJIAET HEBOBMO}ITIIbI]\,I BEIflBJIEHI4E MAIHI{THOTO
IIOJI'I.

Creatpalrnbre oco6errlrocrl{ MarHrrruo-rrepeMer{Hbrx BRSBA cocro.rrr rflaB-
UT,TU_O6PAAOM B AIIOMAJIrHO]\T COAEP}I{AHI4I{ TAHIaX EJIEMEIITOB, HAH Sr, NIN,Si, Ti, peAHI{e seMJII4' a TaI{He B I4sMeIIeIII{II I4HTeIIcIIBnocreft nr,rnraft'pr4a
sJreMerrroB co BpeMerreu [1].

EonourrancrBo BBeBAT y lto,Topbrx o6napyrxeuLr MarHr4T1rbre rroJr.fl, rro6a3bl-
Baror MaJIrJe l4sMeHel{r{.fl gQSaft .EpKocrl{. Cornacno r4BBecrrrr,rM pa6oralr flmem-60scRoro [2], Pa*orua [3], 4,,4 ,rpaurJrr,rrbrx Marrrr,r,o-rrepeMeHHbrx BBesA
IIBMEI{EHI4,fl 6NCCXA, MATBIIITHOrO IIOJI.fl, CNEHTPA IIPOI4CXOA,FIT C OAI{}IM I4 TEM
}fie [0pI{OAOM, Ilpl4qel{ eHCTpeMaJIbEL]e BHarIeI{I4.fI MaII{I{rHoIo IIoJLfl CooTBeT-cTBy{r sncTpeMyMaM flpnocrr{.
_ [nt, MarH]rrHbrx enea4 IO. B. l,raronescx[r,i [4] orueuar yMeHbrrreurre
6alr'rrteponc*oro c*arr*a c BoBpacrarr[er( Harrpr?KerrHocrr{ r{arHr,rrHoro rroJr.E.flepnouauanruo raKoe uone4burae 6anrrreponcnux cKaqHoB cB.s,brBaJrocbc BOsMOlnHbrr[ Ilo.trBJrer{rlell AOnOJrEr4TeJrbHOrO Cr4rrxpoTpoHEoro usryqerrldrr y
Marrr[rHbrx BBeBA. tr4esecrHo [5], .rro crrHxporpoHHoe r4Bryqegr.re o6r,rsgb ruorar_cf qacrllltrH_o rloJrflpr{SoBaHlrbrM. Ocnoarrsa.flcr, na oroft r[rroreBe, Tr,rccen [6]rrbrraJrcrl 06rncnr,ms na6nroAaervryrc IIepeMerlEyIO noJr.flpl43ar{rrrc 

'.y 
uarnrnlroft

gg9a4r1 $D 71866. ,fux o6rncuesrzs na6lro4aeuot ro"rprraquu r,ryqeEr.flHD 71866 Bapu.rH [7], a ra*]r{e sa6xox IBi'sor"oouroril;;" ra4eefr rrrrrer{-
cu6zmaqrar ntr:rruit [orJrorrleHr{.s B },rafHtr1.rr{o]!r lroJre.' Ecnr ill',.,r. norJrorqel{rd.fi MHofoq[cJ]eEHbM cu.rbLrt;r1 To Mo]r{er uMerr,
M€CTO peByJlr,Tl{pyrcqa.E noJr.Epl^Baqr4fl r43flyqeHrr.fl, nOTOpa.s HaBr,rBaeTCfl nO_
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JI.flpLI3alIl{eft BcJIeACrBIre MarHr4rr{of,r }rrrreHcrr0r.{}rarlr4r,r. Era rrB6brrosHafl no-
JLspIrBallrrfl npol4cxoArrr or HepaBeHcrBa EHBr{BaJreHTI{brX IXtrpIlrH noMrroHeIIT
JIr4HIlIft, rIoJI.rIpI4soBaEELrx ilapaJIJreJrbrro u neprreHAr4nyJrrprro MarHurHoMy
IIOJIIO.

flpegcrannnJlocb rrr{repecHbrrvr r{ Ba}r{EbrM rrotrytlsl5 6orrure ua6nroAeurafi
rloJlflpr'I84r{rrlt flBIyqeHr4fi I\{arHtrTI{o-[epeMeHHbIx SBeBA B pa3JII{rIHLIx I{BeTax,
sro6rr He roJIr,Ho ycrauoBl{rb Hailflqlde co6crseHuoii nepeueuuocrtr Bo BpeMerr[
IIOJr.fIpIlSaql4r4 y MaII{TITHbrX BBe3A, HO II I43yqI4Tb XapaKTep SaBI4CI4MOCTI{ IIOJIfl-
pl{BaqtrI4 Or AJII4HbT BoJIH},r. Ec,ru Ulrleet MecTo Ctr[HxporpoHrroe lrBilyqeHl,re? rO
nar,r6onee cyqecrBegHtrrM ero BJrr4flHr{e 6yger n yrrrpa{uonerosofi o6racrr,r
aa 6amuepoBcnr4rvr cHaqHoM.

B clyuae MarHI{THoft r,rureucra{unarlr4rr rroJr.Epr4aaqrd.tr AoJr)r{Ha 6rrrr, 6onr,-
rnefi s roft o6racrr,r clexrpa, r4e ua6nro4aerc.rr r{Horo l\Lt:u:lrft c 6olsruuu g 1,2.

Mrr Ha.Iailfi rloJlflprraaqtrolrgbre na6rro4enu.fl MarHI{TIro-nepeMeH}r]rlx BBeBA
e 1961 r., oHIr npoBoAlrJrl4cb B IrrurerpaJrl,Hor\,r cBere. Peaytsrarrr rraJrox(enr,r
e [9] m tt0]. y repeMeHublx HD {53882 u HD 1.25248 o6uapyrxenbr reprroAr,r-
qecxue rdBMeHeHrd.s rroJr-spr4Baqrrrr c aMrrJrr4rygoft - 0,3-0,40/o , noppeJrr(-
pyrcque c r4BMeneHr4em 6.necxa. Saueruo (Lp = l,ls) menata rroJr.rrprleaqurc
BBeBAa c auoMaJrbrro 6onr,urralr MarHr4rHbrM rroJreM (34 nec) HD 275441,. Xapan-
Tep DTr4x usr,reueuufi 6r,rr ne.sceu . B 1964 r. 6rrtr,r rocraBJreubr oAHoBpeMeE-
nrre sa6nroAerrr.fl 6recxa r{ rroJr.rrpr{BarIurr. }tporue rrJraBHbrx raalrenenrafi p
or Horrtr{ K rroqrd c aMrrJrrrryAoft - 0,3-0,4%, orrfeqarorcE (parl{oBpeMeuHbre

{;ryHryaquu (Ap := 0,5--1,0%) B resenr4e nosu. O6napy}r{eEa cBflBb Me}r{Ay
I4Bi\{eEeHI{flMr.{ rloJr.EplrBarryv lr 6necxa gna aroit BBeBAbr or Horrl4 n Horrr{ r{ B Te-
qeElre Hosr4.

B 1966 r. Mbr Haqarl,r rpexl{Berflbre ua6nro4enrr.s noJrrrpr4aaqrrrr r{BJryqeHr{fl
rfarurrrur,rx BBeBA. tr4auepeuraa rroJrflprraarlrrrl npoBoAr,rJrr{cb B Tpex Sunsrpax,
a{{eHrrarurre AJrr4rrbr BoJrH r4 uoJrocbr nponycxanr{rr r(oropr;rx rrpr4Be4eHbr
Er4Xte:

r.60, A Al,aso, A

u - 3550 400
B - 4350 800
I/ - 5300 800

lVletograxa na6nro4euraft, r.ralteueul{fl B raaMepr,rrerruofi r4 orrrlarrecxor,i cxeuax
rroJr.flpr4Merpa orrr{caHbr s [tt]. Hauefi ocsonuoft aagaueft 6suo raayuenne
BaBrtcllMocrrir [apaMerpoB rroJr.Epr4aarlrrr{ p u 0 or AJrrrHr,r soilutr },.

B uporparuMy Bnilroqeubr BBeBAbr HD 2L5441, IfD 71866 u p CrB, Horo-
pr,re ua6nroAaJrr4ct, panee 16, 72-L4), Ho AJr.fl noropbrx peayJrbrarr,r, roJryqer-
Hbre paBnbrMr{ aBropaMlr, [porr{BopeqrrBrr. Tax, Tr,rcces [6] r,r Bapgauan [121
HaurJII4 I43I\{e.HeIlI4tr - 0,3o/o 4nn HD 71866 I{ HecKoJrbno ilpoqerrroB B cilyrrae
p CrB. CepHorcxrafi [13], Xrarruep r,r SauuaxalT4l ue o6uapyrxr4Jrr4 BaMergbrx
uauenesrafi y arrrx BBeBA. Hauru na6rrogeuufl rrpoBoAr{Jrr{cb c arrpeJrfl rro
cenra6pr, 1966 r. Peaynrrarr,r r,rslrepeuraii rprdBeAeHbr n ra6n. t. B neprofi
rpa{e :ra6nuqrr [prrBoArdrcrr Mor\{e}rr na6nro4eura.E B roJrrdaHcnrrx AH.flx, Bo
nropofi yr(aBarr {ratr,rp, n rperr,efi - rrrrcJro ua6nrogeurafi, 6nnaxux rro Bpe:
ueura (n retreur,re L-2 .l-ac.), o uerneproft - crerreHr, rroJrflprrBarlnr4 p, ycpeA-
HerrHa.rr rro HecHoJrr,r{r4tvr r43MepeHr4.flrvr, B rrflToM Aatro 0 - cpeAHr4ft yroJr rrJro-
cnocrri noJlflpr4BartrIatr{, orcqr4Tr,rsaer[srft or IralpaBJreHrr.fl Ha ceBep.

HD 71866. Yracno ua6nro4enr,rfi ne4ocrarouuo, uro6tr [ocrpor4rb cpegrevit
xoA IaBMerreHr[fl napaMerpoB rroJrflpr,raartrr{rl p r[ 0 c flepr4oAor.r r4aMeHeur,rfl 6Jre-
cna r{ Marrrrrrrroro floilfi. CileAyer orMerrrrb Aary J. D.2439237, norga aa-
Merno yBeJruqrdBailacb crerreub rroJrflpuBat\ilvt p, oco6enno n ynr,r:pa{raonere
(pu:.0,60/o). fiannub Harnr{x Ea6rroAeHufi xopouro corJracyrorc.E c Ea6ilro-
Aerrr4flMrr Xlrntuepa ra Saunana [14] , oAna Aara oraganacr o6qeft (J.D.
243921"3); Xr.rrrnep r.r Sannana HarrrJrrlr p : 0,08/s, a Harrrrd na6rrog,euur
Aalor p :0,L0o/0.
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p CrB. fIorapuaa4lrfl rraJryrreHux p CrB AeplrraJracb c ne6onr,rurar{r,r noJle-
6anusr,tn Ha oAHoM ypoBr{e (0,1-0,3%).8 ruecrorli rpa{e ra6r. I rpnBeAeEr,x
orleHnr4 6recna p CrB, cAeJraHHbre 3. C. Epoacrioir. Brccn B Drr{ Horrr,r rar{}rie
ilpaHTIIqo0HI,I IIe Merr.sJrc.g.

ITD 215441. flortaaana rle6orr,urrae none6anr,rs crerlelrra rIoJrEp],r3aiIrrur B
V (Lp = 0,3 -- 0,1+o/o), 6o;ree BalterlrLle none6anr,rs (Lp =, 0,5 *- 0,7 %)
orlleqeHbr s U. Ha {r,rr. t lpuBeAerrbr peayJr],riirr,r na6lrogenraii s xreJrrolr
r,r {raoneronou {r,rnsrpax Arr.rr HD 21544L. flpeln4e qeM auaJrr4ar4potsarr, noJry-
rreHHlre peSyJIbTaTLr, OIIeHIII\,I TOTTHOCTr HaIIII,IX naUepeUrlli.

flourauo [porpar{r{HrJx BBeBA, ur,r ua6;uo4airr,r HecHoJ]rrno craHAaprrrr,rx
BBeBA c uesecruoii rIoJLrIpI4BarIr4eii gJrr{ orrpeAeJreHr{f r4HcTpy}{egrarrrsoit rroJrfl-
puBarlr{u \r Fgt noHrpoJrrr cra6ralr,uocrl,r DraJroHa. Srra na6;uoAeHl,rf rroBBo-
.Trr{Jrr{ oflpelleJrr,rrr, cpeAHrorc ouu6ny oAr{oro r,rar{epeur,rr uo $oplryte o ':
:{T@'r+ 

"n [11], rAe oq lr ou- cpeArrenBaAparr4rr,bre ouu6xra Ari.E r(oMrro-

HeHT q ra u o6lqero Ber(Topa ilo.rrflpl{Balll4r4 p. Srlr ourra6nl4 rroJry.rl,rJrl{cr,
cJIeI\yrcqIdMIt: 6y :0,100/0, 68 :0,09% , 6[.j : 0,L2o/o.

TaH xar na6rro4anuu4ecfl Harvrr4 r\{arHrdrHo-rreper,reflrrDre BBeBAr,r (r oco6eu-
Hocrrl HD 215441) our,ruarorc.fi rro sprocrrr or crauAaprur,rx, ro AJl.rr Hrrx
olru6nu raxlHe Moryr orJrr4rraru,cfl or aua.renrnil, npr4BeAeHHr,rx Br,rflre. Oum6nrr
ua6rro4euuii uporpauulrbrx BBeBA onpeAeJr.trJrlrcb rro ornJrolreHr{flr,r orAeJrr,Hr,rx
r,rauepenraft rroJrflprdBaqr4r{ arr{x BBeBA or cpeAHr{x auaueutraft, npr4BeAerrubrx
s ra6n. 1.[flonyueuHbre BHaqeHr4fl cpeAHr4x orxu6ol{ 6v, oB, oy ofiHoro rr8Me-
peHr4fl Arr-fl BCex BBeBA rprrBeAeulr B ra6il. 2 (rpa{r,r 2*-4).

fIony.rsuflrre oruu6nr.r oAHoro IlBMepenl{fl l\{br cpaBHIrJrr{ c gucnepcueft
cpeAur4x ana.reuuii [apaMerpoB raa ra6n. t ornocl.rtelruo o6rqero cpeA]rero"
Bce nrrqr,rcreHr,rfl raxlr{e npoBo4r4Jrr4cr, B 6eapaauepubrx napa}retpax CroHca

Ta5rtrqa 2
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@Irr. 3. 3antrcuuoctr, p ot 1,, glrx HI) 2L5441" (cnrorunag
rlrrr,u) Ba IrecI(oJILr{o no'reii n 1966 r.

I I trpIIxoDa'I nIrilil;;it'i"H""Jiui#rl,'f"n craHAa,rlloii 3Be3-

q lr u. Itarxnoe cpeAIIee BlIaqeHI,Ie 6palocs c Becotr{, coorBercrBylou,I'{}r rlflcry
ga6lroAeuuii. floly.rerrrrbre rar{I,IN,I cnoco6orrr BeJIlr.rI,IHLI cpeAgr{x ItBaAparlrrl-
Hbrx yr(rrogeuri.t A AaHbr B rpatfa;t 5-7 ra6n. 2. [\tn p CrB A nolyullnacr,
rlegr,[re o'. IIo-uu4uMorlry, rdsx,IerreHrla rloJlflprraaUr{}I AJIr Hee \taJ]oBepoflrllrr.
B cry.lns )ne I{D 71866 u ooo6eggo B c;tyq21g I1D 2L5t+4,L A auaqnte;rsno
rrpeBogxo/Ir.rr oLur.r6ny oAIIoro r,Ia6JIIoAeEufl, I,I, [o-BI4AI{MoMy, I4BMeIIeHId.s IIo-
JIflpIISaqIII{ OT HOtIII K HOaIU SBJITIIOT0-fI peaJILHLIN'II{ '

Ha6lrcjlerurfl rroJrtlllrraar.Ir{}r r4BJrytreflr,Ifl ]\{aIHI,ITHLIX BBe3[ B paBJ]L{trHLrx AJIrI-
IIaX BOJII{ IIO3BOJII{JM }IaM IIOCTpOI4Tb SaBI4CI{I{OCTI, nOJLflpI4SarII4I{ OT AJII'IHbI

BoJrHt,r ),. ]la r[ur, 2 [pel{craBJreHbr cpeAtr]te KprIBLre r{81{eEer{tlrl [onffplraaqur{
c l, p,ri.rr eneaq HD 71866, p CrB. Xapantep ItplIBIix 9AIIH I'I 1or E{e. Clegyet
or1,rerr{rr, ue6otrsruoii rIoAbe},I B $IloileroBofi rIacTIl crlenrpa. Cru anea4r,r na-
\o/Itrrcrr 1-ra 6oJrr,uroii ra;irantn.recxofl llrr4ltore, rrorJrorqeHrre s srol,l o6,nactlr
I\,Ia.IIo, rlclr{BBeBI(Harr rloJrflprr3allr,{fl To}r{e otrel{b Maila. O6brtlHatr SaBrdcr,lMooTb

\[e]ri3Be3Arroii uolnpr,raaqrrr,I or )u uo 4aurlr,t],I lepeJrhc It5l urrteet coBceM ufloiil
nn/i. OAuuartotrr,rii iapan'rep BaBI{cI{NrocrII p or 2u 1.un [3 CrB, IfD 71866 cnra-

tret.e,,rLcTByeT 06 oAHol,I I{ ToI\,I [{e ]vIexa}II{3I\,Ie O6pasoBaIII,Ifl nolapraaonauuoii
cocri\BJrflron\eii uany'1gHr4tI ATI{X 3Be3A.

LIa Snr. 3 npune4cnr,r peity"rrr,rarr,r Ha6JIIoAeHIrii flo.rrflpuaallr{Id HD 2L5441"

IIJrrr Henorollr,Ix llt\.r" HorAa Ha6JIroI{eH[fl npollsBoAltJrtlcb B rpex {urMPlT
(tl , l),7). 3necr, ii{e upI4BeAeHLr Ha6Jllo/treHr{tr crarrAaptuoii sBeBALr HD 215501
r] Te flrt{e Horrr{ B lte.,t't'ou lI t[],IoJleroBom sunrtpar. SaBucr4Mocrb p or l, Ar.fl
IID 2L5441" AoBoJIbI{o BaMerHo IlIeHtIero.rI or Horltr{ It IIotIr{.

If gnanoft BaKoHo},repHocrrr B r4BMeHeHuflx IrapaMerpoB rroJItIpI4Ballr,lr,l g

rr LL rre 6r,rno aar'le-reHo. OrcyrcrBrrc fioppelnquft llellrAy r,rgMelrerrr,Ifll\,M napa-
r\{eTpoB rrOJI-[pr,IBaql4]II q IL LL B paBHbIx qBeTax II0I{aBL]BaeT, rlro Co6cTBeHIIaf
g6nflpr,r3ar\I4fl B ItainAoi,I o6IaCrI,I crrenTpa He 3aBI,{C1,11r or IIOJIflpI4aaIlI,lI,I, Ha6-
.nrc4arorqeriicrn ll 1'or )I{e t{orteHt B /Ipyrrlx o6"qacr:sx cnenrpa'

4.f
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Ha Snr. 4 Aaua cpeAHar ro BCer{ Ha6,rio,qeur,rflN,r BaBr,rcr,rNloorb crerreurl
rIoJIflpI4BaIUrll HD ZLbtAl or 4"1114111,1 BoJrr.rbt (cnernr,re Hpy;uxu). B or.nn.r[e
ot FID 71866 ll p CrB, HD 215441 pacuoncmerra Ha r.rnaHorli rn.nan,rr,r.recnor1
IIII4pOTe, IAe l{e}I{38C3/IHaf llo.ilr{pl,IlltlULIt{ salrtel'I{a. ,("nx cpanncHl,rr{ }ra Sr,rr. 1r

IIpI'IBeACHII ItpIIBbIe SIIRI,ICI,IIIOoTI,I IIeII{SBeBAuOrt uolnpr,raarlr,rtr OT AJrtrr{Lt BOJr-
Hr,r rro AaHrrbrl{ [15] l.nx 6;l,rrnarlunr,tx x IID 21544,1 enea71 (I{D 207260, HD
2L74,76). 34ecr, rne rpI,IBe/{0Hbr pe3yJlbrarr,r B( e,y r.rBl,repelrraii norrapr,raar[ni,r l\ilrr
BBeBAT{ cpaBr{eHr,rrr FID 215501.

tr4e paccuorpeHr,rrr $w. /t nr,rAr-ro, irro BaBtrcr,rtr,rocrb p or l,;1.,1r{ HD 215441,
IvraJIo orJrrrrraercfl or aI{aJrotr4rlHoft Basr,Icul,rr)orr4 AJrrr tlexiBBeBAHoi.i no,rrxpra-
saqI'II,I a arot:i o6lacu,r rie6a. Orcyroruue HoppeJrar{r4r"r NteH{Ay r43}reuer{}lflr\{r,r
rIapaN{eTpoB rIoJIfIpI,IBaI{I,M q M: LL B pa3HIilx IIf erax AeJraer HeyBepeuHlr}I oTAe-
JIOITI{O r,Ie}I{BBcBAHoir uolrpnaaIIr,II,r c ror{orqbro Nrero/IoB, r.rB.[o]rieHrrr,rr n [1ti].
flo-rlr4lrlrol'ry, ocr{oBrryro qacrb B norrflpr,raC RaHHoe r4BryrrcHr,rc BBeBi \r)r BFro-
oI,IT llOCTOfHHafl r,IeE{3Be3AIlafi rIOJIfIpI,l3aIIr,lf Ho Bpel{eHa}rr,r rofltsJrrreTcfl re-
peMeI{HafI rlo BeJrLltIlIIre Lr uo HaIIpaBJIeHI,IIO HeperyJrflpHar{ no.rrrrpl4SouarlHatl
COCTaBJLSIOIqaU I4SJIyTI0H!I'I SBeBALI, I{OTOpafl I'I3}{eFIfleT DTy 3aB}ICLIIIOCItL ) liii}t
DTo cJle/Iyer ua {nr. 3. 'l'an ltalt B paBHJ,Ie r{o}{eHrt,r HarrpaR.[eur{o }reriropa

,./F-- Onr. 4. 3i rrrcrrmocrr, p1lp., or 1, ytra

'f >*::W I n, 2l51al ro lrccrl"r,n,1,,,oq.,,,,rn,
i *-",.. cBerdrrie npyxtnrr)
I --
I n- , Tuv-tltt 

^Ilrrrlblc 
l-cl)cflca [,lJL H lt 21141r,

-q.Et-- | , ] II HD 2Uf20U' Illrccrllt{ll-cralt-lal'rllafl
'"" 10fu' 4000 .f000 A, ii BBe3Aa

co6crrenuoii rIoJIflpr.IBal{rlrd trro}Ner 6r,r'r'r, irae.rrrnrrHrrrN,r, 1'o cpel\Hr,1e 3HarICHrrrr
ee lrapar{crpoB cl rt tt ltuattw rt Hy.rro r,r rre BJrr,rflrol' Ha opejl}rxlro BaRrrcrrNiocll
ua6nro4acuoii uo.rrnpnBaqr.rr4 olr l(.[r,rHr,r r]oJrHr,r.

Taxulr q6pqqolr, aHaJruB BaBrrcr{r,roclrrl p )'r ), gtta r\rillr'rnrHo-rrepelteHr{r,rx
snee4 FID 71866, B CrB , tID 2L5441 npuoo4r.rr. n crrc/\yroru{r\,r Rbrr}oiraNr.

1. [ra HD 71866 r,r B CrB BaBr,rcr,rr{oc1.b p ou l, rauee.r.o4r,rHarronr,rii ora4,
orJIr{qalotrII4iic.{ ot atlarorrlquoI"r Batsllcr,rr{ocrr,r l{Jrtr r\{e?ilBBeBAHorl uo;rapr,raa-
qlrra (no fepelcy). N'Iexanraau o6paaonanlrfl rroJrflprlaonaur'roii c',ocra3,,l-fluqel:r
I{3J1yt1gs14O ATI{X SBeBIL BepO.fITrrO, OlIr{H r{ T('T E(e.

2. 3ueaga HD 215441 rroHilBrrlBaer Bar,rgrHbre r.raN,reHeHr.rfl rrolflpr{BarurrI
co BpeMerreM Bo BCex rpex $lutrpax, oco6er.uo n u. Beln.rrrHlr 11 xapar{rep
raaueueuraii orJIIlItIaIorcrI or rraNreHeHr,rii n til64 r. 3anouolrepHocrr4 B rralreHe-
HI{I4 rloJrfrpr4Sar{rrl{ He 6bulo 3aN{erreHo. BoeuotxHo, ETo cBsSit}ro c rerl, rtro
rlarHl,rrl{oe rroJre rlo floc.rrel(]rllr{ Aar{rrr,rr'[ H€ r] oHaBbIBaer ra]irrx 6o.rrr,riprx uaJ-
lteueru.rr,i, r(an B nporrrJrr,Ie roAtr.

3. Sasr,rcrar,rocrb p or l, 4JIrr HD 215441, irorryrreHHitrr Ilo cpei\Hrrrr :lHtlue-
HI{rrl,I [apar{crpoB noJrfrpr4sarlrrr,r, 6;uuaua rr r,rr]}r{3Be3Anor,i. cpelnr,re BHarleHr4rr
yrJra 0 rpanTr{rrecnrt He }rcHflrotcn c X,

1r. Flepery;rflpHhre IdBrIcHerrrrfl neper,reuuori rroJr.flpr4BoRanuoii coc,raBJr.Ero-
tqeii I43JI y'Ieufitt HD 2154t+L BpeNreHar{r4 c)'u{ecrBeHHo r{B}rer{flror BaBr,rcr4-
r,rocrr, crerreHr,r [oJrfrpr{3aru4rr 01] AJrr,rHrJ BOJrHbr (CU. sr4r. 3). tr4elleuenr,l.fr rrapa-
r{erpoB rloJrflprr3al{rrri Arrfl HD 2154ttl Buarrr,rreflbHo npeBocxoArrr ornr461r{
IIa6rIoAeHI4fi u, o.IeouAHo, Br,I3BaIlr,r Sr.len.reoHr4N{r{ rrpo{cccaulr, ilpor,rcxo/{fl-
Iqr.rMrr r cauoi.r BBeBAe.

flo-nu4rarirolry, Irq 6onee lo"nr.roro pe[rerrufl r]onpoca o ilpr,rpoAe rro"Trrrpr4-
Sarlr4r{ u3Jryt1g11l{, t{arHl4THo-rrepe},reHHlrx 3Be.r;A Heo6xoAr{rro l]poBecrr,r ro,Trrr-
pI4BarlrroHr{rrre na6tl]o4er.rr4fl, yAoBJrerBoprrrorqr4e cJreAylotrtrI4Nl ycJIoBI,lfl}I.

_ 1. Bu4eneuue 6otree yanux cleHrpaJrbHErx rlrlTepBa.rroB (nnnro.raroulrax
o6racrra, 6oraTrre Jrl{r{r.rflrll{ uor.JlouleHrafl, tI yr{acrnl,r HerrpepblBuoro cneiirpa)
c [ol[or{rrro uu'rep{epenqr{ouHbrx $unr,tpou.

40



2. Cyqec'rneHHoe rIoBIJUreHr,le roqHocrr,r r,rarvlepeHr4rr lapar/terpoB tror"p?-
BarIr4Lr I{ floryrlgHl,Ie BoBr{o}r{}ro 5orree u,norur,lx Id Herrpepr>rBrrrJX prlAo]r ua6;rrc-
4enlrii.

3. flapanreJrr,Hrrre oAHoBperreHur,re Ha6rroAeHr,{fl rroJrr{pr,r3au,t{r,r, 6necna,
crlenTpa, llarHr{THoro uo;nq. 3ro ycJroBl4e oco6enuo BaiHHO npr,r HeperyJrflp-
Hbtx r.ItsN{erleurd.rrx rroJrrlpr4oarlr4r4r uogo6nr,rx rlair4euurnr y BBeBArrr tID 21"5441,.

B Battrrc.reurle Bbrpalrraro r,rcnpeHH(lro 6naro4aprrocrb H. N,I.lllaxoucxor\{y,
n. C. Itr{urrtory Ba I{eI.IHLre BarvIeqaHrafl upra o6cyx4eHr4rd crrrr6r4 u If . tr4. IIIa-
xoscrrloit Ba rroNronlb n o6pa6otrie r,rarepr,raJra Ha6rroAeHr,ri.i.
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I4 3 B E C T II fT I{ P bI M C IT O fr A C T P O (D II 3 II q E C I( O IT O E C E P B A T O P I4 I4
Torrt XXXIX, 196! r.

O IIAE"iIOAEHI{flX IIOIfIPIISAIIUU CBETA AD Leo

IO, C, ItrSrr,.uoa

flplrno4rtcr peByJrr,rarbr AByxrlBerEbrx rrofl.spu[aqr{ouurrx ua6;rro4enr.rft AD Leo. Or-
MerIeEa sEaqlrreJlbr{aa paBElrqa trooflqtrouur,rx yrJro3 rrJrocxocrefr norxprrsaqtr[ B cureu
r{ }neJrToM yqacTHax cIIeRTpa.

ON OBSERVATIONS OF THE LIGI{T POLARIZATION OF AD Leo, by
Yu, S. Efimou. - Results of trvo-coloured polarized observations of AD Leo are given.
The considerable difference hptrve_en position angles ')f polarization planes il blue an? yel-
,lo\\r parts of the spectrum is found. -

tr{ayuenue rroaflpI4BartrI,Ill cl]era BcrlbrxrrBa]orqr{x BBeBA r\,ro?fier AarL r4H6op-
MaqI,IIO O MeXatrI{3Me BCTILIIII{I4. o4UanO, HeC-r{OTp.fr Ha To, tITo H EacToflqet{y
BpeMeHr4 BaperlrcrprdpoBaHo 6orruroe artrrcJro B0rrbrrrreH BBeBA TIrtra Uy Ceb,
'a TexHIIII{a IIoJIflpI,IsarII,IoEI{brx Ha6IIoAeHI,Iii areal AocrrrrJra Br,rcor{oro ypoBHfr,
IIOJLflpIISal{}Ifi Uanyrlgnr,Ifl Bcrrbrxr{Barorqr,rx anea4 (Han 14 ApyIr{X, pO/{CTBeHr{l,rx
uM) IrccleAoBaHa orreEr, rrJroxo.

,{onroe BpeN[tI npl{Hur[aJrocb, tITo rro.rlflp.{Baqurl cBera BBeBA }IMeer },re}rt-
3BEBAI,IOE IPOI{CXO}ITAEHI,IE. C gTOit TOSHI,T 3PEE],I-'I B II3JIYIIEHI{I,I 3BE3A, EAXOAfl_
q,r.rxcE r{eAaJreKo or ColHqa (u rou rrr{cJre BBIBA rr,rna UV Cet), rpyquo 6r,r",ro
oEtI,IAaTb Harl{ql4fl aal,rernoi,i rloJrflI]I,I3aql{n. .[ertcTonTeJlbr-ro, JrerHo rroHaBarb,
qTo MelHsBeB/IHafi noJrrrpr{sarlr,rtt \rfl Drr.rx 3r.eBI[ BpfrA Jrrr ]rpeBr,ruaer 0,05-
0,70o/o.

Ha6rro4eur.rs B. OcHanrua [t] r,r l. Ea6Horia [2] ronagalrr{, rrro B }latrry.re-
HI4r,I pfIAa BCIILIxI{BaIOtr{I4x 3Be3A nprrcyTcrByer 3a}{erFrafr no,rr.frprzsoBaHrraf
cocraBJrtrlotr\afl, IIpuqetrI oHa IIe O0Taercfl ror]TotrHHoll, a rroABep]r{eHa }renpa-
BI4JrLr{t rtf r43I\{eHer{r4rrr,I. oco6euuo 5o,nr,ilure r,r3t[eHe]rr,rfl noJr.rrptlSarlr4r4 (Ao
t0o/s) orMe.renr,r B. OcHau.srrort e t95B r. r,r l. Ea6nonorr s tg6t-1g62 m.
y AD Leo. flo i,laurrbrrf .f. .l]o6xona, rroJrlpr.rBaqr4r{ r,reHrrJracb B upeAeJrax
'0,54-4,L60/0. Itoppenaql{rl trIa},Ieuer{rnr:r ro;rrprasaqr{r4 c r,lalreHerrr4rrur,r 6recxa
o6uapylneno He 6DUro.

Vuouruyrr,re na6rro4eru.I.rl npor{BBoAr4Jrrrcr B r,rHrerpaJrbrrorvr cBere. NIexr4v
relt na6;rroAeIII4tI noJrflprlsar1rM B paBJrr,rrrrrb x yqn9111ax cneHrpa trorJir,r 6bI
4arr, 6oree noJrr{yro lru$opuaqlrro o [p]4poAe rroJrrrpr,l3aqr4r4 lrBJryrreHrrfl errlx
BBeBA r{ rrpoqeccax, rrporexarorqr4x B H}rx. Taxne ua6nrogeuras AD Leo (r rpex
qBerax: cI{HeN{, }IieJrroM ra ynr,rpa$uoirerororl) 6rrllr Earrarlr n ttpr,rucnoi.ir
acrpo$r,rara.recHoli o6ccpnaropun n 1966 r. 3ra BBeBI{a r.ra6lrogalacr, B cr4ueii
(IsOo = 4350 A) u ll{errroii (In,t,o = 5300 A) rracrrx cnerirpa. B y.nrrpa-
Suo;rere BBeBAa 6r,ua cnuurnol,r cna6a AJrfl r{arxr4x raar,reperuar,l. flpu ua6nrc-
I{eHr{fix r.rctroJrL3oBaJracb anrraparylla lr rreroAr4ria, orr,rcaHHbre B [3,41.
Ha6nro4eulr.rr npor{BBoAr{Jrr4cr, B KaccerpeuoecnoM {onyce 70-car pe$nenropa
tuua A3'f-8. ,[ualrerp pa6o.reli Ar{arpaMMbr 6r,u paneu tB". Bo Bperr.rr Earxrtx
Ea6rroAeHr.{li ares4a HaxoAt4.[acb B crroxo]inct{ cocroaur4lt,
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Peaynr,rarr,r r,rHAr4Br{AyaJrrrrrJX r43Meperrr4it rrpr4Begerrbr B ?a6rr4rle. Bce ue-
rMepeEr.rfi 6r,rnra ucrrpaBJreHbr 3a r4HcTpylrerlraJrbr-ryro lroJrflpr,lsaqr4ro r{ rroJrflpr{-
.aar{r4ro {ona ne6a.

236,4L2
239,397
239,399
239,4L2
239,429
239,426

Crnuft
)

)Itertsrft
)
)
)

0 ,63
0,49
0, 54
0,63
0 ,87
0,61

ttt,t
108 ,4
29,L
t4,1.
5t ,9
33, 6

Cpe4uar olrlr,I6na o/{rloro r4Br{epeHr,rfl, orlpeAeJeHHan uo ua6nroAe}rr,rflI\,r cratr-
.[aprH],rX 3Be3A, COCraBJrfrer ,* 0,15%. Han Br,rAHo raa ra6tllaqr,r, cxoAr4MocTr,
peayrbraroB, rro.rryrreHrlr,r-\ c rrarffAr,rN{ Sr,rnrrpolr, xopo[rafl .

Taxrau o6paaol,t, pe3y.rrbrarrr HaIrII4x I1a6[IoAeHLIit uogrnepxrAaror HaJrr{r]rre
'co6c:rsenHofi tto,rr.apr,rsaqr,rr4 B rrgJryrreHrrr,r BBcBArr. O6parqaer Ha ce6g BHr{r{a-
I{rre oqoHb 6o.nr,ruofi yroJl }re}riAy rrJrocHocrrrrrl,r rroJltrpr.r3aqr4rr B cuH\tx }r }fleJl-
Tbrx Jryqax.

AD Leo rlBJrtlercfl rr.raya,rrruori 4noiiuorl c paccro.EHr{eM t[e]nAy nor\{ro-
rrerrrar,rrr NreHee 1," l5l. Becr,ua BoporrrHo, qro aro {r.rer.r.recnarr napa, o6e
Itol{noI{eHTbI riotopofr arraJIoItr4rrHo I(pyrrrr[ rro71o6nr,ru 3Be3i(aN{ .flBJr.frroTc.tr
Kpacrr6lI{r4 ItapJII,IriaI,Ir4. IIOarouy He I4cr{.[roueHa BoSMo]rt]rocTE,,.rro oco6eg-
Hocru na6;rro4aertoit uorrpr.reaqrir4 cBera r\ll Leo orrracrtr{ cBrraaHbr c Suauue-
cHoft 4noficrBelruoorE,ro BBeB/[rJ, a orqacrr.r c Hecrarlrrorraprrocrbro ol{Hor,i r4B ee
ItoMrIoHeIrT. Boaltotxuo, rrro rroJrtrpr{Barlr{fl B paBHInx yqacrnax crer{Tpa BbrB-
BaHa paSr-rbrN{r4 IIptlrIr4HrlN{14.

,{;rn peureul{fl ilroro Bofipoca r.reo6xo4nurr ctr{crervrarr,l(recnr{e ua6JrloAellrrf
rloJrfrpr4Sar{r{r,r cBera AD Leo HaIt tso Bper\4rr BcrrLr[renl ran rr Me]r{/{y Hr4Mrr.
Heo6roqr.ruc ralt,{tc BHarrr orerreHE, npocrpancrnennoii 6nflaocrr,r HoMrroHcrrr
BBeBAbr r,r LIx BBarrllHoe pacrtoJlolr(eHr,re B ltaprr{HHoir n;rocHocur.
Mapr 1967 r.

Jlurep.arypa
-V,. Q s k a n j a n. Publ. Obs, Beograd, 1964, N 10.
H. B a b c o c Ir. Mount Wilson and Palomar Obs. Ann. report, l96t-,1.962.
H. M. Itr ax o B cx o fi, H, A. A uMo B. tr{an. Itpnr'lcnofl acrpo$ua. o6c., 1,962,
27,29t.

}O.C.PSr'ruon, H.C. fIoJrocyxrrHa, H.M. IIIaxoBcnoft. Hacr. rou,
crp. 3.

A, ,( m o fi. B c6. <3nea4une aruoc$epro, rroA peA. [. f praucreftua. I4JI, L963.
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AHAAEMt4fr, HAY}TCCCP
I{ 3 B E C T A fI I{ P I,I M C I{ O 1I{ A C T P O <D I,I 3 I{ II E C I{ O 1T O E C,E, P BA T O, P I4 II,

Tou XXXIX, 1969 r.

CIIE I{TPOOOTON,IETPI{TIECT(OB I{SYqEIIUE
TECFTOI1 ilBor,lH0r,l CtICTflIIbI HD 190918

T, C, f 0.otr Lt,n0

f[poeognn arlaJulr cJro]rinoro crreKTIa:lncJl(r'r HD l909lB ro cner(rl)urpaMlraNr, floJrv-
r rotrr rt,rl\t n I C63 -4 C6 /t rr. c 4ttcuepcttc ri 37 Llt at., s o6"r lc'r'rr 

^),4900 
3U00 A. Ha ocuonanin

ar{aJlllllil lltnr.rrl nor;roqeHllfl B c_rreltrpe IID 190918 Br,rcr{a3arro lpeArroJroE{errrre o fieper,reE-
Irocrl'r cflenrpaJlDlrol'o rtJracca a6cop6qllonuoii xonnoucrrrr,r or Og,0 1o 08,0. (lneriipanr,-
nr,rii xracc alrraccrrounoii Hor{fioflerrrr,r otlerrefi, Han !YN5,5.

flera.nr,u_oe rccJIeAoBaH_rIe r{oHrypa sur'rccr.rosnoft rroJrocLr 2"21686 }Ie II npr.rnorlrlt n aa.
fiJrroqeErlro o6 op6ura.rrlrror,I ABlllneHlrrllttonnonenrr,r FID ,l.90918 c flcp]roAoilr orioto 105quert.

O6uapymeno llBlrerleurle ]4rreucllBuocrr.r DMr,rccr,rr,r ]'4686 I{e II xax r reqeurre oAgoro ce-
3oEa, Tar{ rI or celloEa r( cesoHy. I4altepennn oMlrcclronfioi.i rroJrocr,r 2'4686 He II nonasa.un
cl,rcrelrarrlqecr{oe cr{eu{errrle ee IJ AJuIEHoBoJruoByIo qacrr, crreflTpa na 110 n"ttf cen ol:uoctt-
TeJrrrrro a6cop6qnonnoii Horrrorrerrtrr.

THE SPECTROP}IOTOMETITIC INVBSTIGATION OF THE CLOSE BINARY
SYSTIiIM HD 190918, by 7. ^9. Gu.lkina. - The analr,sis of thc composite spectrum HD
190918 is carried out on the basis of spectroglams, obtained in 1963-i964 (dispersion 37
{/mrn) in tire region ,"}" 4900-3600 A: The fupposition on the variability of th'e spectral
class of the absorptiot cornponent from O9.0 to OB.0 is expressed on the basis of tlie ana-
lysis o[ the absorptioulines in the spectrum ofI]D 190918. The spectral class of the emis-
sion c.omponenI is esLimaLed as \VN5,5.

The dctailed investigation of the contour of the emission bancl l,/1686 He II leads to
the conclusion on the orbital motion of components of HD 190918 s,ith thc period of about
105 days.

The change of the ernissior intensity 2"4686 I-Ie II both in the interval of one season
and from a season to a season is discovered. Measurements of the emission bancl 1,4686
He II shori,cc[ its systematic displacement to the long-wavc part of the spectrurn by
11.0 km/sec lelative to the absorption colnponent.

Bee4euue

Cnexrp o6r,r.ruoit BBeBALI WR cocrour r{B rrrr4por(14x e\nrccr,roHHbrx lroJroc,
r{rlorAa arrl rIoJIocLI c Sl,{oreronoir croponrJ r{Nreror pe3noe rrorJrou{eHr4e. IIII,I-
pI{Ha r4x Aocrr,rraer 50-100 A, a r.nureuc]{B}rocrr{ B 10-20 paB [peBLuraro.r
frpnocrr, HerrpepbrBHoro clenrpa. Y pn4a aneaA wR Ha6[roAaeTct c;rolnur,rrl
cIreHTp, nor/(a Ha o6brrlHbrr:r olcnTp rrotJrorqeHr.{fl paHHero Tr,rna (O5 - 09)
HaHJIaAbrBaercfl p.sA aMr{ccr,roHublx froJroc Br,rcoHoro BoB6y}rrAeHr,rfl: He II,
C IV, C III, O III, O IV, N III, N IV, N V. 'IaHrae crerirpbr yr{aar,rnaror
I{a HaJrr{rrr4e ABor,lcrBeHHocr?r y 3BeBA wR.

,{,o cux [op ocraercrr He pet-rreHHr,r],r Borrpoc, rAe o6paayrcrca el{r,rccr{on-
rrbre rroJlocbr) noTopble cosAaroT xapaHreprryrc oco6eHHocTrr cleHTpou wR.
Hau6onee pacupocrparreHHafl rr,lroreaa npr{HaAJrelrur Er,rilcy [1]. Cor.rracuo
oTorf rr,ruo'r'cBe Dtvrr,IocuoHHlre iloJroolr o6paayro.rcr B paclrr,rpflroiltreficfl o6o-
JroqHe, o(pylr{arcrqeft 3Be3Ay, r4 xrlrpr,rHa r4x, ra(trrM o6pa30lr, .rrBJr.fieTc.fi pe-
syrrbrarolr e$SenTa .fl,onrr.irepa. Srnrr o6$enror{ rrerHo o6r,r{cHflerc.rr pflIt oco-
6esnoc'r'efi ctrertrpoB BBeBA WR? ranr{x, nan HaJrtr4rrrre a6cop6qraour{brx noNr-
uoHeHT.Epnr{,\,rrraHl,rli, cN,reqerrHr,Lr a {noneronyo cropoHy,I,rx rl]r.rpr{Hr,r. trr Ba-
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BI{CrIIIOCTr, r.rrJ.{p}rHr,r rroJroo oT /IJIrlHr,I BoJIHLI I4 IIOTeHIII{aJra I4OHI{3aIII4I'I. 3S-

{eHrr,r 3eeltana, Illrapxa tr{ Br,rconoe l(aBJre}rr{e, BeporITHo, rre cuoco6utr [porra-
BecTr4 Tartrte 6o,nr,urte CI{etqeHI{fI B yc.rtoBuflx, ItoTollIJe cyqecTByroT B sBeBA-

r'rbrx ar\Iocoepax.
3ra ruuoreaa Bcrpetlaer prIA TpyAHocreii. Hauprauep, B par{Hax ee He

O6tnCsgrOtCfl TaHI{e dlanrr,r, HaIt oTcyrcrnr.re a{{enTOB Barl'IeHr.tn 'ractra o6o-

Jrorrntr anea4oif u HaJrr{qr{e npacHoro cMerr{elrlra eurrccl,roHHllx rIoJIoc B crleK-
TpaX BBeBA WR. tr4uerotrIl,Iecfl B l.IacrotItr(ee BpeN{.[ AaHII]re I{eAocraroqHll,
qro6r,r orBerrtTb Ha Borrpoc: o6ycronneuo Jrr.r Hpacuoe crfeqeurre DMI{ccI{oHHLrx
rroJroC c,[a6oCTblo {rnoneronr,r,t cTopoH rIoJIoc L{B-3a IroIJIotqeullfl cBeTa qeH-

rpanr,noit Srea4oii B pacull4prlmqeiica o6o.no.Ine, I{JIII oHo l4r\reer IpaBI4ra-
IIr4oHlroe [por{cxo}It/IeHIre? Bepoflrllo, rqaTeJIbHoe {orouetpu.IecHoe I4ccJIe-

AoBalrr4e r(oHTypoB 3I[r4CCrrOHHrJX IIOJ]OC B CnenTpax Italt OALIHOIIHbIX, TaI( I{
gnofinr,rx anea4 \YR r{o}I{er Aarb I{eHHyto uu{opltaql'Ilo AJIrr paBraA1u lrprd-
poAr,r 3]\[I4CCI{r,I y l]rl4x 3Be3A,

B uaruy [porpai\IN'Iy rlccJreAoBaHr,ra Suauuecl{r4x ycJroBr{ii n aruoc{epax rec-
urrx 71nofinlrx CLICTeM paHlIero clexrpaJrbuolo ltJlacca BxoAfir ABe SBOBALI, oo

cJIOlr{HbrMr4 OrIeI(TpaM}I, cOcToflII{I,{e LI3 CIIeItrpa nOlJIOn{eIII4.fl 14 p.flAa auuccujt
tsbroorroro Boa6y[{Aeuufl, xapaltrepHblx AJI.E anea4 WR. Hrarxe 6ygyt I,{BJISE(e-

1lr,r pe3yJrbrarr,r crer(rpoSorouerpu.Iecnoro rrccJleAoBalrlrn FID 190918. Ilepno-
HarraJrr,Ho, corJraouo rapBapAcxoft xlaccra{r,rnar,I4lr, HD 190918 rpr{rlr{cblBarrr{
cnenrp uana Op. flnacrterr 12) s L924 r. yRaBaJr Ha BoBNIolnHyto 1noficr:nen-
rrocrr, aroir anea4ur. B nocJleAlree BpeMlr ee crreltrp oI{eHI4Baercfl prIAoM

aBropoB [3,4] , nax olenrp Anolinoit sBeBALI o r(oMrlo]Ieuraura WN 5 u 09,5 III.
14. N'I. I{onr,r"uon [5] oqenun cileltrp a6cop6quonHoro I{oMrlolreHra, Hax O9,5 I.

tr{c',cle4onauue HD 190918 HaH 4uoi,inoii auee71r,r BnepBIre BLInortHuJI BI4JI-

'coH B t9zr9 r. [3]. B 19216--1948 rr. oH rIoJIyrII4r pflI( cueltrporpaMM AiIfl
olpe[eJrerrrdn op6nrrr cr{creM6]. 3rr.r ua6nroqcrrrarr roflaBaJrr{ },Ia,flyrc aMrIJItr{-

TyAy nyuenoii cnopocrl4 r(oNlrloEeHrbt, 4arou1ef,r cler(rp norrlolq,eHr4rt (Ks:
:10 nn,lcen, ye: - 21 ,B nwlcen), rr Hecnorlrlto 66rr,uyro Anrr KoMnoueurbr
WR uo r,rBMepeHr{t{Ivl DMI4ccI4oIrHoii uonocu },/1686 He II (1(ry :38 nn'lcen,
yw: -yBB nnr,lcer;,). flepraoA ra3I\,IeIreHI4x Jry.IeBoii cnopocrl{, BoBMo}I{Ho,
paBerr 85 4uefi. 7I.l roro {anra, rIro yroJr Har{JroHerrr4.rr op6r.rrsr onaa}rBaercrl
Mail (olloro tB'), trnrop AeJraer BbrBoA,.rto ua6,irroAorluoe ItpacHoe cMeqeul{e
rroJrocbr fu /1686 FIe II He cBrraarro c oplreuraqucr,l rloJr.FrpHrrrx oceli BBeBA

rro orrrorueHrrro ri Jryqy Bpelrrlr, a rpor4cxoAr{T B ar}Ioc$epe anea4rr WN,
1. IIa6,uo0eu,us. B 1963-1961+ rr. B r.rurepBaJra\ 730 u 71+ 4neit ro,rry.reuo

55 cnentporpal{N,r FID 190918 c Ar{crepcr{efr 37 Alnn y FI, c noMouILIo Ar4-

Spanqr,rouuoro cror(rporpa$a ACII-It sa1220-nu, pe$renrope l{pr,rr,Icnoii o6-
Cepnaropura (na6rrc;1aeua.r o6.nacrr, cnenrlla or 1,4900 ao 13600 A) . B ta6.u. t
rrpr4BeAertr Aara, ro,Tr{ancnnfi AeHb, rIr.IcJIo cflertrporpax{M IIJrfl 1963 r. u 1,964t.
tDororael'puqecxafl o6pa6orna perr,rorporpaN,IN{, noroprile rro.rlytlerl],r o ilor{o[I,LIo
ll0rr4orprrpyrorr1elo rrranpriSoror,rerpa rr4[a NIo;rns c yI]eJlrrqeHraelt 25 paa,
rrpoBoAIrJracb, Han r,r pauee [6].

2. XapanmepltbLe oco6eu,nounu cruev,nlpa HD 190918 u n,r.accufiunat4ufr. eel
Itan ynaar,rBaercr{ B Jrrrreparype, uara6onee BbrAaroulei,rcs ooo6euHocrblo crlofli-
Horo crexrpa IID t909t8 flBrr-flercfl D1\rr,rccr{oHHarr rroJloca h 4686 FIe lI u
rlorroca l,l, 4619-03 N V. IMero4 o6pa6otHra, ilprrl,IelrreNll,rft uauu, AaJr Bo3-
lIo)rtHocTb B6rfBr,ITr, eqe prIA al{r4ccl{orlHr,Ix lroJroc, no 6o,ree cla6rrx: X1+B6i
(H,a, IJe II), XX4640-34 N III, )."4542 (I-Ie II, N III), )'11200 He II, )"4101
(Hu, I{e II), }u},1+057-tr9 N IV, X4026 He II, }.,3782 He II, ?"?"3745-42
N III, N IV u X3728. Jftanrar.r He I ue roHaBaJIr{ nsuoft DMldccr{u.

Suuccr,rouuarr rorroca l"46BG He II 4eiictnutenr'uo caNfafl cI4JIlHafl
u crleltrpe. tr4nTencrannocrb ee cocraBJrfler 0,8-1,0 uo ortrorueHr{Io H Ee-
rrpepr{r}HoN{y crenrpy, Ao[[JrepoBcnafl rroJryrrrr{pr{Ea ee fiolrrypa - 1700-
L800 rcatlcen, rtrlrpr{Ha Hpr,rJrr,eB Ha ypoBHe 0,05 or HelrpepblBHoro cflel{r-
pa - 50-55 A, unra 3500 nat,lcen.
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Cornacno HJraccr4{r4xaqr4r{ BBeBA WR, paapa6orasuoft Erancom [7] , 6rrrr
oqeuelr cuenrpamur,rr,i r(Jracc, coorBercrByroqui.i na6nrogeuuouy ypoBnro'
noa6yx4euu.fl sMrdccrlolrHbrx rroJroc. Ans nlaccz{uraqrara o6r,issrrx aBeBA.

WR racuorbayerc.rr orlrorreHr4e r4q0-5-116??NV ltts HD 190918 or-
1.4686 EIe Il

NV
Eolrrelrr4e ffi oxaarrBaercfl paBHr,rM 0,2, uro coorBercrByer crrexTpaJrrrHor{y.

rroAnJraccy WNs. Ho upucyrcrBr,re rroJroc 6onee rrr4axoro Boa6yfl{AeHu.s l,l,
4640-34 N III BacraBJr.fler orrrecrr{ noMrro}reHry WR n uecxonr,xo 6olee
rIoBAIreMy HJraccy WN 5,5. 9to xacaerc.rr crrenrpa rrorJrorqeHr4.a, ro Hracclr{u-
r{rrpoBarb ero rorrtro ropaaAo rpyArree, nocnoJrbr{y ltvnrrrr ].,4542 w )" 4200
He II, Koropbre l4cnoJIr,Byrorcfl B r(praTepr[flx, Ba],rbrrbr auraccuefi rr B qr{croM
BraAe r4x Br,rAeJrr4rb He yAaerc-r. Itpoue roro, Her{BBecrHo, n naxoft crerreurl
Ilcr(a]fiel{ crexTp KoMrroHerrrr;r O srlr-Erruervr HerrpepbrBrroro clexTpa nor{ro-
HeHTbr WR, Ho Mo)I{Ho rroJlararb, qro, rlocnoJrbny clefiTp rrorJrorqenrrn HD
190918 coAep?r{rlr arerr(r4e rrrtnutL 6almreponcHofi cepralr or HB Ao Hro, rrernrre.
Irtrrrt4vr He I, Si IV u uexoropbre Jrr{Hr,rrr N III u O III, EenpepbrBHbrii cnexrp
HoMlouerlrbr WR se orreHb ctrrJreH.

Errro uponeAeHo cpaBHeHr4e ar{Br{BaJreHTHr,rx ur4pr4H nnunft lrorJloq,eHu.rl
I'llr. H I, He I, Si III, Si IV, N III, ua6mo4arcrqr{xcr B crrenrpe HD t909t8,
c Wt co-orBercrByroqr{x lraur,rii: B cnenrpax 1,0 Lac (Sp 09, My - - 5,14"0),
l,Cep (Sp 06,35, My:-6:,46) v q, Cam (Sp 09,45+, Mv:-6,,"75).
CuenrporpaMMlr nocJreAur4x rroryrlgs6, paHee P. H. Ityruafiropogcxofr [8].
OHa3anocr, qro oKBraBaJreHTrrbIe rrrr4pr4lrEl scex nuuraft rrorJrotr{eurr.fl B cnenTpe'
HD 190918 Merrbrrre, trel{ B crrenrpe cu Cam ($ur. 1, a). Cpanueur{e eHBr{Ba-
JIeHrHLrx mrrpuE rex )fie rranraft B crrerrpax HD 190918 u ), Cep roxaaaJro,
uHylo Hapruny (Slrr. L,6). Jlvutalr He I, Si III, Si IV, N III oHaaaJrr{c}, Ee-
cnoJrbxo crrrrr,Eee B cnenrpe HD 190918, qeNr y l, Cep, rorAa r(afl onBr{BaJreur-
rrble mrrprrHrr rraunfi BoAopoAa, Ba I{cnflroqeuuelr Hi tr Hr, oKaBaJIr4c}, 6taz-
KrrMrI B cnexrpax o6erax BBeaA. tr4 uocne4uee cpaBHeHr,re (Sur. 1", e) c 10 Lae
rrona3r;rBaer, uro a6cop6quounrrfi crrenrp HD t909tB [o exBtrBarreurur,rM rur{-.
plIHaM .nuutril rorJrorleHr{a He I, Si III, Si IV, N III 6rr.raon H cuexrpy 10,
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Lac, uo y lr,rnuir BoAopo1a (o'r'H, Ao Hrz) o6uapyxranalorc.rr 6olruirae paBJr14-
qr{fl B anBrrBa,rIeHTHbIx rxr{pr4Hax. Cre4yer Ba\{erl,rrb, rITo I\,raHcI4MaJIbHr,re paB-
JIItIItr{fl B DITBI,IBAJIEHTHrIX ruUPIIHAX I,I}IEIOT TI:lz^:n:l,LIl BOAOPOAA I.I, U FIS. DTO

o6,anc:usetcrr BJrr{flrrr{eN{ Er{r{ccr{r4. O6parqaer ua ce6q BHr,{NraHr.re n ranoft
fraHr, .rro pnBr,rBa.[eHTHr,Ie flrrtpr4rrsr rr,rnur,i BoAopoAa B cner{rpe HD 190918
r 1964 r. uecrto,rrbno I\IeHr,r[e, .rem n 1963 r. Ha ocr{oBar{ur{ cpanuerurir annr-
tsaJIeETH[rx ur,rpr{H nuur,u,1 florJrou{enr,r.rr, rronaaaHHr,rx Ha {rar. 1, a,6,6, cJre-

Itryer saHJrroqr,rrb, lrTo crreHrpanr,ur,iir n.rlacc a6cop6qraouuofi HoMrroHer{rbr
IID t909i8 09 u.ur 6oree pauurir.

Tlcuolr,ayn aHBr'rBaJrellTnr,re urr4pllnr,t rulrruit tsoAopoAa He, H1s, H, B

Ha{ecTBe fipr{rellr,rfl cBerlrMocrr{, corracHo [5] 6rrna o[peAeJreHa a6corrcrnan
Beilr4qtr{Ha cr{creNrrrr HD t909tB. OHasaJrocb, rrro rro Ha6rroAerlr{.flM 1963 r.
My paBno - 6T0 -t- 0,08, a et961rr. paBrro - 6'!47-+0,05. I{a Slrr. 2 rona-
Bar{o rroBeAeulre nuulrft I-Ie, H10, I.I,, e Hort6HHallrrrr 2Wt.l3 B AByx cesolrax.
O connrerqeur,ru ua6.rrm4enuli s AByx oeaoHax Ha oAHoli Survpe 6y4et cnasauo
flrtE(e.

Cpaoueru,re aRBr{BaJreHTHr{x rlrrpr{H nr,ruurYr norJlolq,erll4fl B AByx ceaorlax
rronoar{B&er ({ur.3) ,.rro s 1963 r. yBefllrqeur,r DnBr{BarIeHrHLre uI{pI4Iu,I }Ie
roJrbr(o;ur,ruufi BoAopoAa. Jluuura He I, Si III, Si IV noxaabrealor ranylo rr(c

TerrAeHr1rrrc. Vsennqeuue aHBrrBaJreHrHIJx rlrrrprlH lr,ruutYr BoAopoAa AoJIlnHo
oSlra{aTb I{Jrr,I yr,Ie}IbrrreHlre cBeTI4N{ocrl{, uilll LlBN{eHeHI,{e cIIeHTpa,lrbHoro
HJIacca B cropoHy 6onee uoa4r{rrx rrJraccoB. YBenn.reur.re DHBI,TBaJTeHTHLIx

rrrr4pr,rH nunuli I{e I, Si III, Si IV, N III'raHme orpa}Haer u e{Senr cBerl{-
Mocrr{ rr r{BMerreHr{e ctrenrpaJrbrroro nJracca. ,[,ra er,rncneuur 4elicteureJrruoit
flpldql,IHbr r{BMerreHrrfl ar(BlrBaJlerrrlrLrx ur{pr{H runr,tfi [orJIoIqeH]LrI B crlenTpe
HD 190918 or oAHoro ceaolra fi Apyrolly 6sr"rrr.r uocrpoeHlr B?BI{cvuocru W),
;lr:auvft BoAopoAa or ee HoMepa tlm l.ilfl I-ID 190918 I.r aBe3A cpaBHeHr{E t0 Lac,
cr Cam. 3rr,r aanucuMocrrr rlonftBaHr,r ua Slrr. 4. Xoq BaBrrcrdMocrtt W7 o't rl,,r,
r(aH BrrAHo ua {ur. 4, gln t0 Lac r,r a Cam rol{aBblBaer rBHo BlrpaE(eunlrfi
a{SeHr cBerr{r\,rocrr{. Coo'rnercrByrorqr{e BaBr{cl{Iuocrtt Arrtr HD 190918 s tg63
u 1"964 rr., [o-Br{Ar{Molry, cBr{AereJrbcrnyrcr o6 ].rBMeHeFIr{r{ crlenrpaJrbl{oro
KJIacca [prr]\,IepHo ot O9,0 Ao O8,0. B uornay Droro BrrBoAa roBopfr, I{aH
Har{ Ha}r(ercfl, trI saBI,ICr4r[o0TI,{ w7 or /?rn, rIpI{BeAeHHbIe na Toir }He {I,[ype
AJI.E rlraBrrol,l nouuonenrr,r IID 47L29, Horopafl lronaBaJra I43r{eIIeHI4e crlen-
rparrr,Horo n,racca c $aaort ot OB,0 4o O6,5, corJracHo [6]. Teunr,rur{ rd cBer-
JrbrMr{ rpeyroJrr,HrrnaMr4 Harrecel{br f./7, noAopo;1nr,rr .rrranufi 4lx {aa, cooTBeT-
crByroxlrrx crrenrpaJlbl{blNl riJraccar[ OB,0 u O6,5. ]toueqHo, He r4cfiflIoqeua
BOSr\{Omr,rocTrr r,{ r.l3N,IeHeHr4tr ctseTur,IocTl{ r"rapfl/Iy c I,ISNI0H0I{I{0NI CIIOI(TpaJIr,Hofo
H.llacca, Ho paSAe,r]r4TL I4x, He I,IN,Iefl napaJrJleJlrrHl,lX (OO cileHTpaJrE,I.Il,rruu) ua6-
nro4euuri 6;ruecxa cr4crervlbr, He npeAcTaBJlflercfl BoBN{oE(rr.l,rM.

3. Oco6ennlcnLLL e.M,uccltotlu,0eo cnennlp& HD 190918. flocnotrtxy LIB Bcex
oNlrtccr4orrHbrx rroJroc B crreHrpe I-ID 190918 cartort cu.nruoi,r flBJIflercr DMIlccuoH-
Hafl rroJroca )"z1686 He II, orra rr 6r,ura uogaeprHyra AeraJrbIIoN[y rlccJreAoBa-
uuro. B naiFiAyro Horrb rra6Jrro4eurnir, rtaH rronaar;rBaer ra6r. 1, rtaH lrpaBllJro,
6r,rno uo,ryqeHo IIo ABa cnel(rpa. ,(rn AeraJrbHoro I{ByrIeHI{-s Holrrypa oMr{c-
clrouuoii rroJTool,r ?u1r686 He II, a ranlr{e l(Jlrr BLIflBJrenuq o,ta6r,rx atr,Il{ccr{oH-
rrrrx rroJroo yrraornll cilel{rpa X4730-4471 A r,r X4200-4000 A o6pa6arbrBa-
nr{cL He[pepriBHo r]o rorrRaM, r{ilK r.1 paHoe [6], lr aa'r'elt rpaSra'recnll ycpel\H.s-
uucr,. 'Ianr.llt oSpaaou, Hor{Typr,r Dl\,ridccrdoflFrr,rx lroJroc r4 rlpr{Jlerarcu{Ire It Hr{Nl

yqaornr'r HelpepbrBHoro cleHrpa uo.uyr161,11s"u ItaIt cpe/(Hee I43 llByx 0[eHTpo-
rpaN{r,I. tr4nor;qa ycpeAlrflJrr{cl na6;nro4eulrfl ABy,\ I4JIr{ rpex coce4nr{x no'reii.
B Ha.rec.ue lpran'repa ua {rar. 5, a,6 roltaaaHbr Hourypbl IIo.IIoc }" 4686 He Il
w 7,)'1+620-04 N V, rlorryrleHrllre n ceuT .g6pe tg63 Lr aorycre 1964 r' coor-
BeTcrBeHrro. I4a paccuotpeur{fI $ur. 5 Mo}r{Ho CAeJIarb BbItsOA, rlro He 3al\'IeTHo
pear{rlx lrerteneur,iii Hrr B LII{reHcr{BHocrr{ aMI,ICC?Itr{, uu n {opue RoHrypa B I'IH-

repBaJIe IIpIIT(epHo ot(oJIo oAHoIo N{ecflI{a HaH y },1rGB6 He II, raI( I{ y X)"4620-
01r N V.

I
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floeroiuy n ganrnei.iurel,r riolrTypr,r, nonyrrclrHbre B rl[TepBaJIe oAl{oro
\recflqa, 6n-nu rpa$rarrecr{trr ycpeAue}rbr. Ha $ur. 6 u ! ggHllaH}r ycpeArr^eulrb]e

rar(rrM o6paaoli *oorypo, DMrdccr4oriub,-r no;rroo X4686 He II, )\X46r[)-04
N V u yoacro* cuexr.pf Ao X4417 AJrfl AByx MecflqeB s 1963 r. (_{rar. 6) z n

1964 r. i$ur. 7). (Dur.-B r,r 9 uoHaauBalor IIoryqeHHbIe TaHIIM 7xe o6paaou xou-
rypr,r l"4tgg FIe II, X41.0L Hs, 1.4057-49 N IV nruecre c rpr.rrreramquMlr
yrracrfiaMld crlexrpa coorBercrBenno l(Jlfl 1963 u 1964 m." flpu paccuoiperrrrl ltolrrypa l"11686 He II o6parqaer Ha ce6n

BHr{MarII{e cJIeAyIOqafl AeraJIL. Ila erttucclrosntrit ltogryp HaHJIa-

Ar,rBaeTc.fl a6cop6qnounoe flApo. Sr,tracCUonur,rfi Itol{ryp ac[N{MerpI4qeH

oTHOCIITeJILHO arOft a6COp6qrau, npl4qelu acI{MMeTpIatI MeHfleTCfl CO

BpeMeHeM. tlro6rr HoJrrlrrecrBeHrro oqelrl4rr, cMeu,eHrae gutrcctrtr orlrocrr-
reJrbHo a6cop6quounoro flApa, r4BMepflJlI4cL paccroslrr4.tr lleHrpa sIvII4ccI4oE-

sort norocr,r 1r, o, )uo, cootretcrByloxlero a6cop6rlraouHoMy flApy. Eclll a6-

cop6qraouuoe .sApo o6paayetcx n a'ruoc{epe HoI\rIIoHeHtlr O, Dra paallocrb

@r.rr. L0, Itpr.Inan .nyuenot cno- 200

poCT[ I(or{trouentr,r WR, norY-
qeEtrafi [o Ir3MepeEIIfl[r oMIICCtr-
oruoft uorocr,r 1,4686 Ife II ot-
EoorrTe,[rrrro a6cop6quonuoro

nApa /10

1 _ SIIA'ICH'Ifl JYtr, USMEPEEHEIC ,qT'I

rarrtAoii Earbl; 2 - rro YcpcAHeIIIroMy
aa Mocr{q HoHrypy B 1963 r.; 3 fi ,1-

ro Hie rIJrr 1964 r. Il

dr. /t/"//Ce,(

Llf86 HeT.. */
, ,Z

./-\ t "f/ .o), t.

"4c ix

1
T

l.\.t+Jt z.fl zJl Jt| r7t(t4

f,ZB 66t t 7ru/"14)f00

l"r, - ?uo, rlrpaxreHHafl B ?i]'t,lcenl 6y4er lpeqcraBJrflrs co6ofi JrytleBylo cHo-

pocrr, ai e*rvLcutt I46BG He II orubcureliHo r{or{rlo}Ierlrlr O; }uur' - AJrxHa

BoJrrrbr CcpeAIlHbI ox,II,ICCI,IoU11Oii UonOcr,r - IIaxo]\I{Jlacb I\{e{'oAOI[ XOpA. flp]l
erol\{ Mr,r rloJraraJrr{, lITo arlr4ccr4o}rHr,ri.i I{orrryp IIe Mo}Her 6r,ms cll.nr,no I4cfia-

}netr HafiJraAr,rBaroqefica a6cop6qneir, rocltort,fiy y BBeSA Tr4[a o uoaAnero

CrrenTllalbHoro ftJlacca I4EreHCI4BEoctl, lr,rsurit I{c II yX<e AocrarotlHo IuaJIa'

Haft4ennlre ?aItI{M O6paaom BHarIcIMfl 2:,. 6rrltr HaIleCeIIbI Ha rpaqllIn B +yHK-
qr,rr{ Bpenlenu. IJa6;uIogeIII4fI 1963 u 19611 II. xopoulo npeAcratsflflIor HIIcxoAfl-
qyro ;erBb npllBOii cxopocrl,I 14 I.IaaIaJIo BocxoArtlqeI"{ BerBI{. IIa6;rrc;1euux
I{Byx ceBoHoB yAarrocTr cBecr}I B o/Ury HpI{ByIo 1'pa(bl4.lcc$-I'I..FIa $rar. t0 uona-
Bar{bl cots}Ieu1eHllrre BerBt{ Itpl4Boi:i cltopocrn 3a 1963 lr 1,964 rr. Ilo ocl{ opAll-

I{aT OTJrOI{eHI{ SHarreHTlf|t)t, uaiiAerrrlLre 1Io 143]IeIle]IHbIr,I paSlrrrqa]I ],3s - f61

lO Ocu a6Cqr,rcc - IOJIIIaHcI{LIS AHI,1; Ilepxllrai,i pn71 CoOTBeTCTByeT IIa6JIIo-

Aerrr{flr{ 1963 r., nurnuraii - 1.964 r. Ilpuncgen}ra.rr l{prlBatl rIoRaBIiBaer' rlro

aMrrJtr,rryAa cHopoorr{ D1\{rrcor,rr{ orrrocr{TeJrr,rro Hor{rloHelrrbl O oItoJIo 150 nat,lcen

(o,r 35 Ao tSS nilcen), cpeAHrrfl cnopocrr, cocraRJl.Frer trpr4MepHo + tt0 till,lcen

r,r Bo3NloiHllrri.i nepuo4 105 lqHeit.
J|gri-mtr rorrrollerlrrrr B crrer(rpe FIll 190918 IIe rioltaaaJlr{ Ba},IerI1l,Ix cL'Ie-

tqenl{fi, Aocra,loalHl,rx, .I,ro6bl o6napyxrurL r,rr r,IeroAoM? rlpr{NIcIrfleNIbIN{ IIaNII{

[6]. floar:olry rre yAaJrooL rocrpollrb nllnByx) .[y.resol,l cl(of)ocrl'r ltoMrlorrelrrlr
O. Tax nai{ cr{elqerrrdrr Dlvrr,rocrlorrrrofi rroJrocbr },/r6BG IIc II ualteptlJlr{crr r'IaN{I4

rlo orrrolreHl,llo It a6ooll5qi,ronnol,ry fl/ipy 1iplr IpeAIIOJIolItelItr{I{, rlro OHo 06-
paByercrl B arMoc{epeionuorren'rir O,-ro'ilyrleulroe sIrarIeEI'Ie (+110 r;ar'lcen)

AJI.r r(oNIIIoHeHrbI WN 4o.nxruo oBHarIarL paBHI,IIy Y-cxopocTeii HoI{[oHeIIr
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r{a ro, qro Dr{r4ccr,rotrHa.rr rroJroca ?14686 I{e II clreuler{a B ripacrrvo rracrrr
clrel{rpa ua tt0 nnlcen. TaHoli }r{e peayJrE,rar [oryrrrrr Bu.rcon [3].

Cre4yrcrqefi ro r,rHrelrcr4BHocrr.r rocJre rroJrocbr l,1r6BG He. II nsrnercn
rloJloca i,1,4619-03 N V. Ha6.nrc[eHrrfl 1963 u 1964 rr. Aaror AJrrr AJrr{E Borrn,
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Mepllo 30-32 A. flpulrepno, rroroMy rrro c AJrr{Hnosorrosoll cloporrr,r noJroca
N V 6neuqrrpyerc.fl c ouuccueii X4641-34 N III. Itopotriono.rrnonuii rtpait
rroJlocbr AoBoJrr,Ho pearuir,

,[,r.n ocer na6nro4euubrx ar{r,rccrdoHHbrx rroJroc tr :rrm:ayrir norJrotrIenrtn 6umt
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B ra6r. 2, 3 co6parlm trVi (A) ea
r{ax{Ayro Aary (rpa{u 3-15) u

1963 lr 1961r rr. Arrfl Bcex ua6.nro-

[er.rHbrx Drvl]rcol,{or{Er'5rx lroJloc,
Hpor{e }"/+6B(i He II (1qnn xaxriloir
AaTr,r yHaBaEr,r rroMepa clcRrpo-
rpanau).,{aunr,re 4na noc.rre4ueii
norrerqeur,r a ra6;r. 4, 5. 3qecs
fiepBa;r rpaSa - Aara, Bropafl -rornancnuif AeHb, Tperbfl - aKBr,I-

BaJIeHTHatr UrI4pI4Ha AJII,ITIHOBOJT-
nosor:i rroJroBrdHbr rroJrocrr (Wr,)n,
rrerBeprarr Koporr(oB0JIuonoii

ptIBHLrru cl1efiTpor{, [ecarafr \r J
oAI4HHaAIIaTa_fr COOTBerOTBelrr{O B

A v nnlcen - cr{enleul,rfl [eurpa z
DI\lI4CCL{rt flO oTuOUr0t.tMtO rt 2,0,

coorBelc'rByIclxlcmy aricol-r6qrrorr /

TIo,floBI1HL,t M,[oci,r (l l-l)r, Ilfl- 2t
rafl - oruoureHre (tl'^)r/(tlli)r,
IIIeCTa-fI tI CeAbIvIt\t{ - 

SKBI{Ba- Z0
JreHrHafl rurapuna FIl1 sceli uo-
Jlocbr B A v nnlcen, BocbMafl- /t
AonrrJrepoBc.lrafl no,[ylllr{pr4Ha
Al,p, ,r{eoHIafl - lllllPI4lla NOHl'y- /,
pa Ha ypoule 0,05 uag Herpe- a

?7

- 
^//0lZ-4.? 

NNou o
o(t?1.) o o

oaaaoaannara

ooo
o

I 1963 r.iI2-1964 r.

w^o/w^n
.. o/

.o

o
o

.o

t*o o 
" 

o

I.t.z4Jr z.r0 ?J0 JJr J\e {/)
L-J---l--lllllr

t80 [20 fil 7ot /z)
@r.t. L2. SasucuMocri{ orgolrreErr.s onBtrBaJreET-
uoft urupraurr Wno AJrr{EEoBoJrEonofi no.nonu-

ubr x tr4l, - HopoTr{oBonsosofi lroJroBrrrrbr
^vr{ourypa },4686 He II ot J. D.

l-1963 r.; 2-1961, r.

gl

wo,i,

?6

ZJ

Z4

,t)
zrl

HOMy .flApy,-Ir* - Xu. 270 J/0 Jft il|lD
lrr

, J ''AyJ ' '!nM "0. J.l.z*JB ZJ7
lL-.Lrrrr

Kr4 aItBI4BaJreHTIrr,Ix rr:rrlpltu W t, 
-rg 

rnp rL o
7?8 (Z )rrttlvtft rrorJroEenrrn n A firra Haxr-

.f[8 fn| f +t 680

4oft 4arrr s {963 u L964 rr. tralH- @nr. 11. BaBrrcu,\rocrs ar{Br{r}arrerrr*r;rx ,rrrpr,rH
TepecHo 6r,rno npocJreAr{Tb troBe- aMtrccrofiH],rx noloc ?u4686 I-Ie II (rnepry) r,r

geirre Han ruuifi [ourorqerrr4rr, )J,,4057-45 N IV (nunay) or J. D.

TaH I( EMI{OCI{OI{HbIX IIOJIOC Ba
BpeM.fi Ha6rroAeHr4ii. ,[,nn aroro
IIOCTpOeHLI SaBI4CI4MOCTII DI(BI4Ba-
JIeHTtrLIx IuI'IpI4II AMI4CCI4OI{HIJX
roroc l,1rGB6 He II w?"h/fi57-49
BO BpeMerrrl AJrfl na6.[ro4enr,rii
1963 u 1961rrr. 3ru eanuclail{ocrll
({ur. 1{) Arrrl o6ol4x roAoB coBrre-
melrr,r rra oAHoM rpasr,ilic n co-
orBercrBr,rrd c npr,rnoii cnopocrrr.
Paccuorpen t!nr. 11, Iro?nno
cAeJraTD BbrBoAr,r. t. Ha6nro4euux
1963 r. fionaabrBaror Batrrerulle
I,IBIVIE}IEHI4fl I4HTEHCI{BTIOCTI4 DN{I4C-

cvnB coorBercrBr{I,I c xpranoli
cHopocrr{ (r.urrencranuocrb D}Ir{c-
crrll yMe[rbrnaeTcfr, norAa eN{I{c-
CIIOHIIA,II I{O}IIIOHEIITA I{MEET Mtr_

Hrrr{aJrbHoe cl{eqerrr4e B r(pacHyro
qacrb crrenrpa). 2. Ha6rro4euua
1961+ r. Aaror 6orburofi pas6poc
AHa.IerII4fi Wt,, EO I\{OiltHO BI,lAeTb,
qTO I'IHTeECI'IBIIOCTL DMI'ICCU.II

1,4686 n 7961tr. EecnoJr,I(o Hlrlr{e,

16

l*

l4ut nznl:--'"* ol
tJ

o

o oo.f a o l

o

ll

l

o
('l



0ocoN 6)roNAI+ o+@+(,o+tr:@cl)=CO+=+ro rr) rr) cil : o) (o sr s{ co N co

c6 c\ cO

o<)(,
@rr)N+.$1 0roc;t/i00 0)t-(l)cO@@ ]rNCOeo.Ci

@?
o

rr)nsr
it+il
COO

rr)

O
coiloNOr@rr)NA]+rocoorNr

O\$cOAIrr)OoOicO< cC oo{rco - O)cocoN@rt-rr)c\]O\i cO eio + O
9A<OOOOUCJ9U9999

cOtOtOL'-O NOt-OrO N Ir)Cl):(C\r.J'rOc')@CO.$rAl N +N<
99-9S9U9UUUUUU

cO OcO <.$r cooc)oOcor rr) dAI coor6A.$rOTCO\JtO 6l ic')\icOAlcO\1 .${s N<

.r
O
co^

o

cO \Jl cQ < cl) c\l rr) .$( < C) cO c{ O (O O) OJ <co co ro + oo o r ai cr) 6] N N co c\ o o +
s9--9-U9U9-UU9UUU

r
co

o

r r6€^]{lr-c couar\ < ccl<)cooc)oc)Io ro
O@rr)6!O)oio)@\r'.{rrNsoi \icOc{OOO :N
UUU-U-UUUUULUUUU9UU

*
t\Noo@rNOrr(oorco L\o3N.$1r)f) co.dr+OOOTr)OSSC)cl)s'tN.$t.Jt oicON<<3< Alil

-S9UJ-UUUU9UUU9U

i < \$ \n \$ @ < m < co.$t N tr- 3 r oJ co + ro <3@@O6ilcOrCO!-TCOCOCO 1r)CriAI 6lI+ + 3

-. l-cocaicoeNcoi+<r+o oslc\ro c!cj @Er .=oc)@\Jrrr)co<@<)src!co.$r srcoco+ <+ €
q? OOO<++gOOC,COO OOOO OO O@

+ .$l clJ ro ts- co
c6.$ro<< Al
UUUUU

ro+orr)<Nrritt-rots-NNOIr)O)€)sL\cOcO<i]N

N.$r361

atn

OO

ocar(oN@@6)corconr i dl.$t o Al o t\ .vl cn <{ rr)

u<-g---J-aja

=iz? ! r 3q) () -;11
HHH@OHHd -i;qrqFiiqEdffi ! i rti"lti -! r- ^oH ' llo I I I I I I P N

-**nEq F S )i-i ,.. - E Fi Kr ^r@-ts*"
g

CA r -f,t l- tr) o.) O cO IO ts- $r r \$ CO cO cl) r cQ (O cO
co \n r a o co o) co + co 6) oJ < oJ o) L- c.l ro Lo r
dosoo)rr)roo\$i<<rr) +reoo)co<(o o).dlco\.{'tC)roocDorL\rocoai<C' c\@\rto Nr<) co@@cQ<or@oort\rrrrr o)cosoo)@oo +oJrf,t .d{ .d{ co co m co co ca ca co co co $ \n \n \$ co co co sl co

58

6

H
\o.

,F

A
@

X
,o

tr
f

,3
F
o
H

HI
ni

H

I
ei

H
I
oiai

-'t

I
N

x
r

A

zl
N]

i1

A
o

H

N33



o)cQrr:N strit \++s, t\ o)oJ ot- aaoc\]rot-rr)co\tN <€ N={co < oo -r+ rococD<Io
9U99999999UUUUU

cocQLoAI< io) <At+ co rr)rr) o< @ost6Jcof)rr)cONcn +O ail<< N 
^]O 

coc\ <coilO(o
U9UUU99U9UU9999UU999

o)oco< co.$roJ osti (o cl)<tro rrou:corNqocoCOIO\JICO <<O C{:.$1 O O:< d<OcOCrtCQ<(O
9U99 UUU 999 U U99 9UUUU9UU

<LoroN@ ro r.$r< coroco ts-rr) t-o:@\$tr-{.lr)*r+ o 3<^l -rd6,t << oncoco<(o
UUUUUU9U9UUUU99UU9U

3dOs< @@ @ O oa Nrr)O F-OCilt'-O.$rIr)c.or.${lcOcO -lO 3 6\ < <<C\] gil<C\N.$r+\$r
OOOOO OO O O O OOO OOOOOOOO

o co co (o IrJ rr) \$l co i it ao .$r *l cr)cOcO6J O +crtc! cOC!<.$rNcO t
o) lo .$i o Lo
oJ ro .$r sr co

rr) sroo
co o. rr) 6il co

o)@Ir)o@ eo6{co ts-ots- co co.tro coc:l o) co(QoorcOn\$r< O+C\ gCQ< g c>N6l CO+ .+rc..$rOII)
ooooo ooo ooo o ooo oo o ooo

<O rO, @t-O O.$r N CiI N Cr] < Cil roA]c\lCOrCO 6lN.dr s@i
rcQcOC\lN ilcOd {(COC{

moro r]t+ r\io < oc,co @co < si crl
@ + AI c\ + N N 6i it < e co .d 6l o:l co rr)

OOOO OO OOO A OO OO O O O

aoco-N .dlcn @r .$\ao@ o)or r]t co.$tc-\
Iorr)oorr) +< coco QO+.$1 \+cO + C\ldrO
OOOO OO OO OOOO OO O OOO

rco .$lco <coN qoair(o!o +ro@
<< o++ar 6r\droo+Noh
OO OCQOO OOOOOOOO

OooO(ormNcO

-N

0o@{1 t-o co Uiooo.r cD sreo.$t co
\to^.o^oi^61 -i "a^1cl N- 1cl"o^ Y
OOOCO O OOO O OOO O

r"
cooo

-$J tOrO
={s OF-
UU9U

co c{co\+ oo oro coo)N to?6'i < ;QcQ .dto
UUUg?

o) sl $4

\+ al11
AO

.^ ;--i
o-

Tte >>oI==E= =ooEE===I I I -- ^ ^HHH boj!R 66,=zZzzz (J==uoo>.r,
F-i<iN .ri u(J

N
t-

r co+c'JNoJsr rr)sco t:y or- 6^ "1 "o- 
o- o^ 

"o^ 
,o^ oo- oo- tr)^ I T --

cAOr @OOi.d'r+crjr.${ Or6OC:l l+cA
J Ar o 

= 
066) : - rO) tr) rOcO tOcA cOO) 0O cO

r:.i6 !6r-ntr)6rf,Ot\ co<+ -o) -\iOa
\+ + co .$t + co -+ \+.$, s, cO \i' \Ji \+ O cO O) \+ cO

$t cn

S l\€
+€(rr11l\J4
t-cil<=c'.$ -'@ L- 3\+-+fmm

a
.$l ro co t- @

lllll
q
6.1

o
u

o
o

co

d

l-,\o

'3

tr

d

a
F

59



rl)€ aca<<J\t

<is| ocrD3< rco
o o dd

a (? g! Oil oQoco ro (q $.$i -.. < <)roFr onN (.o rr) At cOC (o r co 6J N + \$ ro AICO CO n
OOO3OdOOOO,f OC OCOO O

@ if (oOJ EcA rOc6 F- 
=,OO f- 

qC aOl!6J rO @oo r <roNcDcOcoc,tr -co $r mcoS- <
o<o<o<ooooooo oooo o

ro qrLoL-roro1r)-toq:-t 6orcQ Nc{ oo6ilr o6n@o)rococo<og \i-O a- --
O €=IOOOOOOD- OOO CO OO

o)!QcoQor-@ooNts- -i roNilcoIr).$r co6) +o€cO.$rOcO@O)@.dicO+Nc,X AlJJ-O; <)6 CO+
OOO-OOOOOO:C3 3COOOO OO OO

yt 6l q) 6I (O CO O) ui + CO Ct O cO At OO t.t rr) \J{ O6J(oOrt'-@r-@trj.$\tco DNJai- - ts:+
OOOOOOOOOOO OOOOO O =O

aOONIOCDVT F-O) :CQF-il-lOAi< <lO rol
COOOOO OO OO

ococro@oo)o(oacsroAtN<g@roc.c)s!
g9g<+sooo,)

a=1 q)cQoooroo$1 \t6).$t oro:@ crl coit o(oo)cooNcoco\nco.$tAIiIco s<+6 0 0i F+
ooo<ooooooco oooo o oo oo

r c)r @ s 6,Q N co rr) 6{ m @ co 
^I 

@ oJ co o cij oo : @<@@<)oOo)qo(ococnc.tNca ncl-c\lo ; ioa+
OOO+OOOOOOOOO OCoOO O OO

tr) cO cO N c.o O O < 6l CO € al rji c'J cO F,- @ \+ N \+ Or.$rO)OJ@@cO;Am+Ncr) \+otC,s6< ; cOcO
oooooooooo-o oooooo o o-

lr)rr)rO(Qc4q)cO@l-c! i\n:i O)r]f,cOtr) NO)O J C{rrJCOO COCOO) O cO@.$lcOOi N.$r .$ NC.] <<n] d AI rcO
O<A+A+AOOO=C] OOOOOOO O OO

or)osloosrcoolNoids tco 1r)r(orr) \r' ooD- o@
1 oo- ,o^ 

"1 Y ot- co^ .o^ 
"o^ Y ^r- 

6i- "o- "x^.o^ 
cl -i-. 1 ? 1 \ m-

ooo<<oooooooo cooo o oo oo
ocococo\+rosioJ.$r{lLoco +oOoC\]Nd n Oa6c\Or@N<@@rr)tndl<ancO NcOO<{i+ -i ocO
OOO+-OOOoOCO,S OOOOoO O oO

cO rr) O) O) O N O OJ n cO ot dl C.o g cO r O).$t t- Or i F-<t\ L\ <coc @ qo co cl N N o'l $r@ so < <o s <
OOOig<OOOOOOO OC.-OOO- Oo

cod.S1\+

h
\a
@

r]trr .$l

E-oY : a % a
,*:ild odd.*,.s $ i6 $* lE .-1 -i j,.?'j.5 J"'T *i,j, I ro l. r- co o: s I c^ I )r]H**sHs*+*-f ' I I I I I I rH. I I

**if;# ;i (' I I I I 
' &^ &'

*6nc{Na?,
HHH iti

o)
CO

t\ itlsi o-.$ \-f,

oa F .$t tr- ro c'J o co Ir) t\ sl F- \$ co co co r co co cn

"o- a n O- o^ 
"o- 

or-,o- 1.4" ot^ o.- 1 ot- or-.: N^ rr)- ,r)- \
+O sO c')LO ts-O O \jr < drO +r cO OJ @s @ 6)\+(o \+'Or @cOO, ts- tr) ai N : O NOO\$l O N r O c.o cO
@ cD gcl) @@ t\ r r L\ r r b- orco 3ocD@ @ i6)
\, \il .$ cO cQ co cO co c$ co ii cO aO \Jl \lt {t .$r cO co m .$1 co

60

08 '62 'rc
x'6r

8Z'Lz 'ilc
x'91

9Z'92 '11c

x.8

,2,87, 'NC
X I'9I

zz 'LZ 'il.)
XI'II

0z 'nc
XI'O I

8I 'r' 'rc
xI 8

9I 'qI 'trc
xi7

7\ '8r 'tlc
xI 8

z.t 'w 'tc
IIIA'6I

0, '6 trc
III.4. rI

8-9 trc
IIIA'tI

E

H

q-, 'xc
II1A'II*9

b-

H

H



ca+rr) co rO.dr cO\iq)\tCaQEQc.lNs o oAl< dooN.lcorr)
ooo o o(>o ooc>ooooo

s.$
OC)

sr(o o)L- +\a.i{ o) qocos coco oor@coQ
cd+ -< N^lco <) aNN <r: m<c/)+ro
OO QO OOO O OOO OO OOOOO

N sroo O ts-@cl. cOeQ e,oqi:t {t
+ <<i s At-6{ +o 6loN co

<) OOO O OOO OO OOO O

s+ o)ro roo{r orr)t'-\+ (0to roQLoqlQ
{tCO OO +39 <Nd< sd <O+<cJ
OO OO OOO OOOO OO OOOOO

(ocr) oN@ cococ6co oro lf).$r+c-n<;o c.lJc\ c\coc\t? N< <<N<co
UUUJ99UU999

c_C cO\$toO cc)6ilO)g (OCO NCO!QqO<
6l ilNN +tr)a\lc\l +s <OcOOr-
O C]O OOOO OO OOOOO

co

O

ro 6r)stsl r,.rosl AINCo\i!9ssio3 a.lNN $1 +< <3(3.$rOc\rOlr)
OLJJU99gUU

c\ .j1
co co

<ciN {r(o tr)nrr) $caooco cQs -i.$tco:!lQci:rj+ OO 3++ OQNN< << N<<O@
OOO OO OOO OOOOA OO OOAOO

$ coNG' orG. oooN ^tsro)r\${ r- ro)qo'$t(o
!? +d,;+ Oo c{3€ <ocQ<< co doN-s1
- OOO OO OOO OOOOO O OOOOO

cQ< @Or OlOr< E (o coco s@qic\ s(ooq
dj*1 <N <Ns OO c{< cQgOcQ N-l.$t
OO OO (f 

=O OO OO OOOO OOO

r@ CilcQ NsO r +tO cir@nOrOO)Lr)rr)cO <N <C\a.l O N3 cON<C.I+cQ+'$
UU99UJ9J'JUUU9U999

mN coor@g cococ!
Ni c,a+6cn Nc)-$
UUUUUU9UV

<€i coo)af) @o)o-$r 6lcooC]NC\ CQN+ NOON CO<O
OO- OOO OOOO COO

\JIC!N

6! \+

oo .nr
m+

IO

o

{o,

@o< c!ca crromc.)c! <N c{il+
ooo oo o30

n@<C\

q ; -i€i

lq"r >>o ====E Ioo====:
llldH--iH-.--'Y

E' ' 55f zz'z'zz u==c.:oogf;
JFic{ 'ri C)(J

9JN

r(c)$r r c)(O< clJ6iOJ:r tr)slco rrg \ro) i@-$ ooooco(o oooorr) I roco
--n.t tG

o)ro.Ji coC)r cod)< \diio)ts-.rF oF-coocq I <cyi
<oco sc!c!) gcoo) <+l-oJLo rocorococoo)@oa
6t-€ r<oo nor rolr)coor @€< G6D ^.s{dcO cD cn {r {{ cO \n \$ cO .{t {r {t \+ cO $ {r .ir O cA B \li oa

\ri co

(ot\@llr

61

0t'6u 'uc
x'6r

8Z'LZ 'llc
x'9I

9Z'92 '.rlc
x'8

7z 'tz 'ttc
xt'9I

ZZ 
,TZ 'I]C
xr'r,

at?'IIA
X I'(,)I

8I 'I' 'uc
xI'8

gI '9, 'rtc
x r',

tI '8I'uc
xI'8

a, 'rt trc
II]A'6'

(]tr'6 nc
IIIA'II

8-11 lIJ
IlIA'T 

'

q-, 'llc
IlIA'I I-9

tr

,3
F

E{

o

o

{\

\c
.0

F.



trem g 1963 r. L)'io paBJII,IrlIae oco6euno Bar{erHo B i\rolrerrrr,r, coorBercrByro-
tr{rre r{aHCI4M.airr,uofi cHopocrI,I yAaJrerrufl aMI4ccr,ror.rHor)i rouuouenrr,r. Pac-
cr{orpeHr4e rBaBr,rcur,rocrtt Wt. or J . D. lnn rroJrocbr }yL40b2 _49 A N iV ue
rrosBoJrfe-T cr{aSaTrr uro-Hlr6y4l onpeAeJleHr{Oe. Itari 6yAro xapar{reJl r,rsrvre-
HeHr'Ifl'Oe }rlrrerrcr{BHocrr{ ranoi.i x{e, naH r{ } rroJr0cbr }"4686 He II.

H,a ocuonaHr,rr,r nlloBe/{eHHoro aHaJrr{3a cJroil{noro cner(rpa HII 1g0g{g
NOITA 'IPYAHO CAEJIATb OTIPEI{EJIEHHOE IJAIiJIIOqEHI,IE O CTPOEHI,II,I CIICTEIII,[, HO
Irolr(Ho orrferr4rb cr]eAyloqee. Ha6lro4enus tg63-1964 rr. no^rBep,iliAaror
Br,rBo/I BrnncoHa [3] o riariu-rr,rr,r op6rrra.irbHoro ABrr?fier.rr,rg s cl,rcreire HD
190918 J4 cllcrer\'rarr,rqecnoro cr{eqeHr{fl aurdccr,roHr{oi.r uo;roclr l,z1686 He II
ua 110 tilltf cet u AJrnHr.roBoJrrroByro rracTb crrenrpa. Ero cl,rerqeHrre, no-Br,rArr-
N,roN{y1 ctsfl3aHo co crpatlrsr,rna4r,rer:i neqectna n arl,rocsepe norrrroHCrrrbr
BonsS-Paiie.

tr4nT epecur,ru Hal\{ r{a}r{crcrrr.or. Sanr, qro ornorrreuue (l l;tt.)al(ll'7.)y 4na
rroJrocbl fu4686 Hc II octaercfl rlorrrrl BCerAa 6o;rnrue elrrurrqDr (nan noriaar,rnaer
{ur. 12)._lIo aHa.norur{ co BBe3Aaur,r Be [9] aro AoJrBiHo yraaui"arr, Ha pac.ur,r-
peHr,re o6oJro.rrra, onpyt{aroqerlr auea4y.

Yr'renrrlcHue r,rrlrerrcr,rBFrocrr.r arrr{ccrrr,r }"4686 He iI B lg64 r. B opaBr,reupr}I
c 1963 r. 14 I,{BMe}IeuI,re a6cop6qr,rounoli rioN{rroHerrrl,r (n currcre cnerrrlla r.r,
BoBr,rolr{rro, cBerr,rr{ocrr,r) , uo-nr,r;1trl,ioNry, BBilI,INrocBfrBaHLI.

B aari;rroqeur,re orrr4'r'irro cBormr AoJrror{ uo6.rrarolapurr r4. trI. Itonr,r.,rosa
u A. A, Bonp.ryHa Ba lleHllrrre coBerr,r rtpr,r o6cyxAelrr4r,l Hac'ronulei,i crilrbrd,
a rar()He l. I-I . IlanxparoBy Ba rror,roqb ilpu o6pa6orn0 crenrpor.Iialrlr.
X{apr :1 967 r.
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e. A. Btt,ttbpLoqeNNo

Cooran;rcrIa [porpaMlra na6;rro,4eunii 71n.rr uarr6orce EaAe]r{rlo oro6paanr,rr 6r,rorpr,r1
O13-snca;1 Ira oorronarrrrr{ cnucrta It l.

1[o cttcrttpolpilNrr,rai!, rloJryrrerr]rrlrr trtll22-c.v pctp.nerrrope ltpr,urcnoii o6ceprrtrollrtr
c 4uc[pnnrlI,Irxrrrlr]r crrcnl'porpar[or,r ACII-I 1 (gucrepcrrr 15 rr 37 Altat), ofl]leAeJrerrbr )liltr-
IraJIeIITrrbTC 11IIpLIHLT rilurltii y t3 rrccregycllrrx rt 5 cTaHAa]lTlrrrrx uleBg. B Jr[rrciilritr()[t cICr{-
rpe 6trcrpt,rx:rneit71 He rrair4euo rr]rfianrlx oco6etruocrei.r, o'rJrr'lqaloqr.rx crr,r o6T,exrrJ ot.crilrr-
AapTrrr,rx suca4. IIponeAeIra AByrrellHa.s KoJrrlqe cTBerrHafr x;raccnrllr.rrtaqr.ra lrcoJroAyoNbrx
II CralrAaprrrLlx sIJeBA. Co4opxranttc IeJIITTI rro orrroiIleultlo It BOAopoAy, olpeAoJrcr]rroc [D],-
M.s He3aBIIcuMLIMIT llc:to^alltr, y 6r,rcrpblr rI c'raIr/Iaprrlhlx BIJe3A or{aaraJrocr, oArurrli{orr,Ilr.
OnpeTqc;rerrr,r cr{opocrrr npau{cntrfl (u sin l) }, 1.3 6r,rcrprrx enoa4. Pacrrpe/(eJrerrle cnopocrcii
Bpail{errllrr y 34 6r,rctpr,rx BBoBA crrlcRa [1] 6o.uec floxo}Iie rra pacrpeAeJreruro cnopoc,rcii
BpaIrIelIIrr cflefi T pa Jrrrrro-4noriinr,rx a]Be:lA, rterr oArrrroqrrbrx.

( lnexrpocnoullrrccr{rlMr{ r {o'roo:rcnrpTrqecHnMrr MeroAar{rr r.13yqerra groiicrteuuoctr,
6rrcrpi,rx arel4. Ytourenl;r 3Jrer{e}rrr,r op6rrrr,r IID 3950. IIe no4,rneprxAerra rrcperrcrrr{ocrrr
lyveuoii cfiopocrr'I I{D 1882139. flo4'i'nepxrTlena rrepeMerruocrr, :nyueroi,i cnolrocrrr eleag HD
167330, IID 16745L .r,IlD t75514. ,[orrn gloiiur,rx cpeArr 3Be3A Harr]cro crr,rcr{a or(eHrrr}acrcrr
s 20-450/0.
.. B rpu.rrolricrrrlrr oirrlcaHa t{eroAr{r{a onlleAeJrcEtrrr JiyrieBbrx cHopocreii OB-;nelrA c y1n-
r[panrlnouur,rnr crrenrpolpa{ou.

AItAAEM14fr }lAvH CCCP

I4 3 B E C T II fl I{ P },I M C IT O,I A C T P O O 14 B II LI E C IT O tr,{ O B C E P B A T O P T{ II
Tou XXXIX, 1969 r.

IICC JIEAOBAHI{E AH0ni,\"trbll O EbICTPI,IX 3BE3A
PAIIII IIX CIIEI(TP -,\JIIIH[ IX ItJtrr\CCOB. 1I

AN INVESTIGATION OIT HIGH VELOCITY EARLY TYPE STARS (RUN_AWAY).
II, by_Z. A.Vitrichenlio.- The program of observations for the most saiely piclied out
tast OB-stars is compilr:d ol the basis of the list [1].
^ Tlrc crluivalenL Iirre-ri idtlrs oI l3 invesligating anrl 5 sLandard stars rl'e dctcrrnirretl
from slroctiogt'atns, olrtaitrorl l'illr t'lro gratirrgfspei[r'ograplr AClt-ll of Lho l22.crrr rt,llec-
tor oI t]re Crimearr obselvatory (disperiiorr 45 uirrl 37a7mm). No poculiari{ios, tl i[[or.ing
fa'ct stars frorn standat'cl ones l.ere lLurrd irr the line spectrum. The ts,o-dirnr,nsional rlul
antitative classification of investigating arril standard-stars is given. The content ol lrc-
liuIn-r'ith respect to llydr:ogen, detenninerl bv tl,o indcperrderit met]rods is lirund to be
equal in last anil standard stars.

Velocities oI rotation (u sin l) oI 13 {rist s[ars are deteunined. The distribution rif ro-
tation velocities oI 31r llast stars oI the li-qt [1] is more lil<c t]re drlstribution of rotation r.e-
Iocitle-s ol spectral llitraries, titan that onc oI iirrgle stars.

Tlro dupl ity of [asl sIars rirs irvestigatorl lry spccl;osgopic and plrotoelecLlic .rrrcllrorls.
Elernents of FID 3950 orbit alu rnade mt,ie precise. llhe vaiiability;I the ratlial velocity
of I'ID 188zr39 is not oorroboratcd. The vai'iability of the radial vctocity of HD 1ii7330,
HD 16745t and HD 1,75514 is corrobr.rrated. 'Ilre percentage of binaries among siars of onr
list is 20*r+5t%.

'l'he metliod of the detcrminationoI radial vclocit,ies oi OR-stars rvith a grating spcc-
trograph is described in Appendix.

B [1] ua ocHoBe crarltcrtrrrrecr{oro r,rayrreHr,rrr /IBr4}r{eunr? OB-aseBA 6r,ril
noArBeplr{Aerr tsr,lBoI[ Bnaay [21 o r.or.r, rrro cpeArr 3803A paHHr{x creHrpaJrbrlr,r\
IiJraccoB cytuecrByer rpyrtra o66eriros c rlrro\raJrL,Ho 6o.rr,ruraur{ npocrpaH-
OTBeHHbIMI{ cttopocraMl4. Tau tne CocraBireH cnLICon BBeBA, BarroAo3peHl.Ir,rx B
npr4HaAJreHHOCrr{ r{ Orofi rpy[[e.

UJ



,{.ua ntrxcuenr4.fl rlpr4pogi,r 6srcrpux BBeBA r{ r{x r,recra B aBoJrror{r{tr la"naH-
ruxn Heo6xoArrr{o llayqInrr, cBoiicrBa aroii rpynurr o6reHron. ft,rnoreea Braay
[2] o upor.rcxo?flAeHr{r{ aHoMaJrr,Ho 6r,rcrpr,rx BBeBA B peayJrbrare Bcrrbrmrttr
cnepxnonoii SBeBArI s recuoft 4sofiuofi cr{creN{e IIoBBoJrfler rraN{err{Tb rryrr{ Arr.n
Tanoro r,Iayrreurrfl. Bo-uepnr,rx, naracrpoSuqecftafl Saaa paanurr,rn 6rrcrprrx
BBeBA I\{orJra ocraBrrrl cJIeALr n ux nraueftaraTo}r crrer{rpe. Bo-a:ropr,rx, 6naro-
JIap.fi OOXpar{eHrrro Mor,rerrTa Bparqerlurr pacrrpeAeJreHrle oceBbrx cHopocreft
Bparqeur,rfl 6ucrpux BBeBA AoJrlnuo 6r,rrr floxomr{N{ Ha pacnpeAeJrenr{e oce-
BbIx cHopocreii npaqenufl recHhrx crrenrpaJrbHo-gnor,lur,rx clrcreM. B-rperrux,
loclto.xblty 'lacrr, 4noliHl{x 3tseBA rlocJIe BBpriBa o4uoft r,r3 no}rloHeHT Nro}r(er
paaJrerarbc.E, cJreAyeT olr(I4AarL ylrenbrtreur[fl orl{ocr{TeJrbHoto qr.rcJra 4aofiurrx
cr{crcrr cpoAr{ aHor{aJrbno 6r;rcrpr,rx BBeBA rro cpaBrreur,rro co aBeBAaN{r,r rroJrfi.

3,r(ecr yrtaBaIrHI,re BhrIIre Bolpocr,r uayTrarorcrr Ha rlprrl{epe 13 auouanr,no
Sr,rcrpl,rx BBeBA I{B curacHa [1].

lIpu cocranJIeHI,ILI nporpar{Mbr ua6nro4enlrii gnx crenrpaJrbHoro auaJrrr3a
6r,rcrpr,rri BBoBA MEr BocrroJrbaoBaJrrlcb ra6n. 2 ua [1]. ,(;nn lrccneAonauus 6rrru
RBflTii re BBeaAbr, noropr,re oro6paurr,nl.r6o no lyuerofi cnopocrrr (lLurl)
) 3o'., r4e Aa,. - JryqeBafl cr(opocrb BBeBAbr 6ea cpe4ueft uecruoft inopocrr
OB-aneeA, o'r, - Iir4crlepcrlrr ryrreBbrx cnopocrefi), tu6o tro AByI,r RoMrroHeH-
rat{ trpocrpalrcrBe}II{oro ABr.I}neur,ra oAHoBpeMeEuo (cHopoc.r'r4 BAorib raJrar(To-
r{erJTpr{{ecnux oceft orHocr,rreJrbHo t{ecruoro qerrrpor.rAa 6o,rr,me rpex Ar.rc-
uepcnrl coorBercrByrorqr.rx cnopocteil), nra6o uo npr{repr{ro 36 < iAz, l.(3o,.
It oAuoBperrelruo rlo oguoft rIB noI,rIroHeFIr rrpocrpar{crBeHHoro 4nr,rrHeulrx. B
arr,rx c.iryqaflx rraAelnuocrr o:r6opa 6r,rcrprrx BBeBA cocraBJrfler onoro 90%.

Cne4enlrn o6 ar:ux BBeBAax fl&rlbr B ra6n. 1. Ilepnr,te rpa$rrra6nllqr,r no-
H.ETH6I, B rrocJreAHI,Ix rpatfax Aarorc.rr: [enyJrriprrrrre (ourocu,r.eJrbHo Mecrrroro
qeu'rpou,qa) cnopocrr.r BAoJrrr ralranrorlerrrpr.lqecnr,r-\ oceii; nyueBarr r{ rrpo-
cTparrcTBerrHarr [eHyJr.frpHb]e cHopocTr{; [pr{3HaH, rro r(oropoMy BBets/{a oTrre-
ceHa It 6r,rcrprru; ccbrJrr{a rra HaraJror gnoriurrx BBeaA, ecJrrr BBeBAa raM coAep-
?r{r{rcrr. f{noiicrnenuocrr HD 3950 o6napy}r{eHa naner [5].

B ra6n. I nHnroqenrr roJrr,Ho re BBeBAbr, Horopbre AocryrrHEr rra urrpore
o6cepnaroprrr,r i{Jrfl crrenrpocHorrrrqecHrrx ucc.rre4onauufi.

I. CtrE ITTPOCIOTOMETPI{'I

Ha6.irro4euu.rr rrpoBoArrnr,rcr, rIa 122-cn peSrenrope I{pnucHofi o6cepnaro-
prrlr c 4u$partquoHrrbrM crer(rporpa{ou ACII-{1 (4ucuepcna 37 u 15 Alrun),
Bce r,IarrepeHtrrrr, orHoc.squec.rr n Ar4crrepcrru 15 Al nn, 6y4yr n ga,ur,uefiurerr
orN,Ierrarbca anea4o.rnort BoBrre rroMepa BBeBAbr. Iile.rr crrenTporpa{a 6pa.nacr,
0,3 nn,, qro B trpoertqufi Ea rrJracrr{rrny cocraBJrfler 0,022 ntn. I4cuonr,aona-
Jracr DMyJrrrclln OaO.

Bcero AJrrI crlexrpodrorouerpu.recxoii o6pa6orxr.r 6rrlra oro6p aw,r 42 crtett-
rporpaMr,rr,r 13 anea4 ua ra6.n. I lr 38 crrenTporpauu 5 crau4aprHbrx BBeBA.
Craugaprurre BBeBAbr 6rrnr,r nr,r6parrhr r.rB [6] ranuu o6paeou, qro6u AJrfl Ha?r{-
4ofi ua rrccJreAyel{brx BBo3A rrarrrJracb 6nuanas rro ctrexrpaJrE,HoMy HJraccy rl
cBeTr{trrocTr.r cTar{AaprHafl 38e3Aa.

B ta6n. 2 garrr,r cBoAerrr,rrr o r{areptraJre ua6rro4euuii. 34ect ra e 4alr,neft-
IIr0r{ craH/{apTlr[r0 3Be3Ar,r oTMeqetrbr nypcr,rBoM.

$ 1. Orom4ecrorreilrre tuusfi rr otrpeAerrerrrre
: OXBUBaJIoIITIILIX mIpII]I

C uouorqrro muxpo{oto}rerpa o6cepsaropwa 171 6nrrira no.tyqeubr perr.r-
crporpar,il'Ibr B trprrMrJx l,IuTerrcr.rnuocrrrx. JIEHrrrI oro]nAecrBJrrrJrrircb Ea pe-
rr'IcrporpaMMax AJr.rr xarn4ofi BBeBAbr r{eaaBrdcr{Mo c rrolvrorqbro ra6;rraq Myp
[B]. Tanas trpol{eAypa Ey}fiHa AJr.Fr roro, sro6br He yrrycrrrrrb r{anr{x-irr{6o rru'-
uzrt, r.rl,terolqfr.xctr B crrenrpax 6r,rcrpr,rx BBeBA r{ orcyrc?Byrou{r,rx B ctrer(Tpax
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14327 5

14327 5 *

167330

167451

1.724E8

173637

1755t4

178487

1819 1s

188439 *

ilara

10. IX I 965 r.
15. rX

7.X
9.IX

21.IX
26. IX
18.X
9.XI 1

7. XII 2

12.IX
18. rX
18.IX

{ 1 .I '1966 r.
24.X.
25.X

6.IV 1965r.

11.I 1966r.
1i.I
7.y
7.V

6.IV 1965 r.
19.III
6.IV

1 9. III
6.IV

7. V 'l 966 r.
23.V
3r.v
8.V

25, VI
l.VII
1B.IX 191i5 r'.
J9.I,\
20. IX

31.Vrr
28.V 1966 r.

28. VI

26.V
29.VI
3.VII
30.vr

10.vII
11.VII

14.ViII 1965 r.

20.VIII
20.VIII

26. X

Ta6.ur.rrta

Srtcnolrltnn o6lracrr, -\

2h30m

2h1 5m

2hl0m
1 h30m

3h
2h

t h31m

3h

3h
.t h40m

th20m
tht0m

5h

3hJ 0m
4h20m

10m,,10m, J0m

th
30m
30m

40m

{m, 4m, 1m

3m
)m )m
5m, 5m

2m

3h40m
3h30m

4W0m

4h
5h50m

4h40m

3h20m
3h40m
3li25m

5h

5h
5ht5m

5h10m
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3h50m
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214680
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21837 6

218376 *

224905

28, X
27.X

10. VIII
J 5.VIII

r6.IX

30.VII
13.VIII

I 7 . VIII 1966 r.
TS.VIII
2T.VITI

31.VII i965 r.
26. X

26.X
26. X

3'l.vIi

3h, 2h, 50m

3h30m

|ffi

5m
7m
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, clcrtrpor.ltanMa IloJyqclla ]ra 2,6-,u pe{nerrope c l(ficllepcllcil 10 A/,rr.rr.

CTarrAapTr{brx BBeBA, IIJTIT Hao60pOT. OAHaI{o? HeCNIoTpfi IIa TIqare.lIbIIbIe IIOI4-

cnr{? TaHI4e JItr{HlII,l ue 6bIrI,I uiit4enr,r. 3r:o ro4rnep?r{Aaer cAeiraHlrblit B [9]
BLTB0A o rol\[, qTo B CIeHrpax Sblcrpbrx BBeBA IIeT BLIIeJITII0I(IIX I'Ix OCO6eE-

"o"itu%r. 3 co4eprxnr DI{BI4BaJIeHrHbIe ilr{plrrrr,I Jlrd,r4fi nor.rro[\e,r{fl. He-
oTolr(AecrBJregrrrie Jrl4r'Il4tr{, r,I}{erolqr{ec.g B Ta6rr4IIe, I{aH rrpaBrlJlo, cfla6bl r4 Mo-

ryr n pflAe cJryrraeB 6n.rr,.cosnaAeHrdeM Hole6anrrfi Beplra Ha BCex perrrcrpo-

"pauorax [aI{HOii BBeBALI. Oguaxo alaorb I'I3 III'IX' IIO-BI4AI{}I0}{y' peaJlbl{a tr

Irylr{AaeTctI B I'ISyrleiII{I'I.
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<l)nr.. 2. Cparueur.rc BITBI{BaJreHTrrhrx Irrrrprrr
y I{D ;i4078, troJryqer{Ebrx BAecb, c Er(BrrBa-
Jregrslnrrr rxrrprrnaMr{, floryrreHabrtrr,r l{. X{n-
riarracolr [10] (ro.rnu) r.r T. M. Eapraur [11]

(xpyrxHu)

0erB0/zJtfzsp
Our.3. rlacrr, guarpauun lepqurrpyEra -Pecceaa, [ocrpoeurrafi rro l]rareptrailaM

tril. M. Houmoaa [6]
SneeAr,r paalr,r.rrrElx r(JraccoB cBerrrlltocrl{ nor{aBa-

HLI PaSHT,IMII A[aqI{a}II'I

Orrn6xlr olrpeAeJreur4.rr oKBr4BaJreHTHbrx rflr{pr4rr cyqecrBeurro Baur{crrr or
rur4p?ri{ ItoHTypoB nurrurfi,. V areaA c lrrr4ponr{Mvt Jr:utryrt\[u or{r,r Har46oJrbrr]r{c.
Ha (lrrr. 1 upune4eur,r ABa rrpr4Mepa (rpaiiur,re cnyuara) BaBr{crrrrocrr,r Beporrr-
uofi rluu6rr{ cpeAnero tro rpeM onpeAeJreHr{flr\f or eHBr4BaJreuTrlori itrr,rl]flrrbr.

7Ia ;lauurrx ra6u. 3 BI4AEo, rrro eHRuBaJIeHTHbre lxr.rplrurr nranrnll, rloJrvrrerr-
Hbre r1{r crrenrporpar\[MaM c 4ucuepcr,refi 37 Alnn,, yAoBJreTBopI{TeJrr,Ho corJra-
cyrorcq c ar(BzBaJlelrrrrbrMr{ mrtpr,rnarvrrl Jrr{Hr,rii, olpeAeJreHHbrx rro cler{lllo-
rpaMNlalr c Ar{cilepcrlefr 15 A.lnat O4narto AJr.E AaJrbHeiiurero aHa.rrr,r3a Nrr,r rre
6y4elr 6parr, cpeAHee, a l{crroJrE,Bye}r re r{ Apyrue r{BMepe}rrd.rr orl(eJrbuo. 'l'anr,r,rl
IyTeNr ]rbr r4rcr{yccTBeHrlo yABar,rBae}{ rrr4cJro cTaHAaprrrrix 3Be 3/(. oguoopc-
}IEHH{I NILI ],{MEE}I BO3T,I(\)1{HOCTb USYqi,ITI] BJIIIflIII4E [I,{CNEPCI{I4 Hil ilO.IIYII&O]\IbI,C
pe3y.0 rrrarbr.

,{na ncex l{ccreAyeMr,rx BBeBA, rrpoMe HD 34078 (AE Aur'), ariBrrBarreHr-
HLIe Lirr{pl{I{w (Wt) [oJryqeHr,r BrrepBrie. Ha {ur. 2 gano cpaBr{eHrde ,12), Ittt-
utrfr ,r',nn sBeBAbI AE Aur, roJryqeHHbrx BAecb, c Wx, rroJryqeHrrr,rx s [10] r,re-
roAoNr cliauupoBarrr4rr, a ranlr{e c Wt, ue llll, roJryrreHnri,vn (to.rorpa{uue-
CHI{IlI ilVTE]\T.

$ 2. /(nyuepuafl r(rraccr,rtlrlrnaqlra

IlnsrlsaueurHble IxI4pI{Hr,r .rrururfi r,rB Ta6Jr. 3 6u.rru r{clroJrbBoBaHbr AJrfl ABy-
naepuoft noruqecrBeHHoft cleKrparrnofi r{Jraccrr{r.rKaqur{. BBflrr{ ripr,{repr,rr.r,
lpe,q,rolr(eHHbre B I6l. I{. M. ftourrtos nro6eauo paBpernr{Jr BocrroJrr,BoBarbcrr
Heomy6JItrItoBaHHbrMIr pa6ovzrr,ru ra6JruqaMrd, o6neruaroululru nraccra{r,rria-
qr{r0.

B ra6.n. 4 npune;1enbl crrel{TpaJIbHr,Le r{Jraccr{ r.r Br4ayaJrrrrrbre cBerrrrrocrt'r
Br\deore c Bepo.frTHbrr{rd orIrIt6HaN,rr,r r4x onpeAeJreHrr.E, B uocileAHr4x rpar!trx
AATIbI ,qJI.g CPABHEHII,g CIEHTPAJIIJHbIE HJIACCbI IT CBETI{]UOCTI{ I{ts [6]. ITNACCT,T

CBET[,IMOCTI{, IIPIIBEAEHHITIE B TA6NI4I{8, OIIPEAEJIEHbI HAT,II4 IIO IIOJIO}I{EHI4rc
BBeBA fla Alrarpar\{Me feprlmupyura - Peccena (cu. $r,rr. 3), rAe paBHlil{rrr BHau-
ria&,i[I fIoItaBaHLr SBeSAbI paBII{qHbI-\ I{JIaCCOB CBeTI,IMOCTT{, r,{MeIOqI,Ie (OJrI{liC-
cr8eHHyro Hracur{unaliuro B [6].
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T a 6.rr r,ryir 4

Hac'ronqan pa6ora

3 BeBIa nt, 
I | *,*.

3950 . I
3950. II

34W8*
54575
837 54

837 i4 *
1 4327 5

1,tr327 5 *

r67330
1,67451.

fiz+sa
173637
t75514
178487
181915

188439 *
191495

191566
214680
214680 *
21837 6

218376 *

224905

*0,3
OL
0,4
0,5
0s
0r
0r
0,4
0,4
0,4
0,3
0r
0,
0,3
0,3
0,5
0,5
03
0,3
0,3
0,3
0,2
0,2

_3,r,g6

-r, ao

-3,92

-0,5
-2,1
-3,25
-3,38
-5,17
-4,68
-3,86
-3, 8

-4,9

-4,4
-4,1.6
-3,81
-4,00
-4,03
-3,89
-4,L2
-4,85
-3, 0B

+0??110

0,21
0,09
t,\
0,7
0,6
0, t0
0,''4
0, t5
0,77
0,10
0,4
0,1
0,2
0,2
0,24
0,12
0,12
0, 08

0,08
0,09
0,07
0, 13

-5,10
-5,10
-4,61
-4,61

81,2
BI,I
o8,2
84,0
84,8
83,2
oB,2
Bt,2
80,4
B0,3
Br,5
B2,B
09,5
BI,I
82,0
80,9
81,4
80,1
09,3
08,3
B0,7
B1,3
R2,5

V
v
v
III
IV
IV
v
Y
v
v
v
v
v
II
IV
v
v
v
v
v

IV
III
v

09,5

8.5,0
85,0
80,0
80,0

80,(i

08,2
r)82
B0,9
Il0, I

Oco6r,rfl r4urepec npeACraBJrfler li.raccr4{Irl{aqrlr ltor,Iflo]Ielrr ABoitnofi clt-
Crer,rbr HD 39110. B Hauecrse rlyileBoIo upld6ilLl)ileflI,Lfl ],ILI flpeAtroJlo]ffI,IJII{,
rrro orrrocr.lreJrbHoe pacnpeAeJlerrrre aHeprurt B cner(Tpax o6erx SBeB/t 0AI'IIIa-
x6no (aneagr,r r,rrreror o4lrHar{oBr,re crtenrpaJrblIT:Ie r(JIflccr,r) lr uro IrcrI{HI{LIe I4H-

Terrcr.rBrrocTId JrI,tr{LIr".r reJrI4tI TaK}r{e oArIHaIioBr,I (anee4rr I,IN{0Ior oAl{HaI{oByro
cRerrrMocrrr). Torla rdB rra6JrroAaer,roro orHortreHl{fl lrr{Terrcl{Buocreii HoMno-
HCHT JII'T]'Ifi IEJIIIfI .qEIHO NOJIYqI,{Tb PASHOCTb BE[I,{qI,IH BBES/]{

L.m:0"'47 +0:07.

C y.rerolr Drofi paaHocrr4 MbI r{cnpaBr{Jrr/t W71 Jrfr:avtfr, trprrBeAe,HHtrx B Ta6fi. 3"
CuLxrpaltuaa xlaccra{I{Raql{.fl, upo}IBBeAeHHafl IIo sTuM Wx (clrr. ra6,n. 4),
rlor(aBaJra, qro B rrpegeJrax ourr,r6oK crrenTpaJlbEbre RJraccbr Id cBerlrMocrrr
r{oMrrorreHT coBrraAaIoT, r{ AaJrbHefiInflx [p],r6Jll{)fieEuii He noTpe60BaJrocb'

Ha Sur. 3 uoHaaana uacrb Al4arpatvlMr,r fepqulnpyura - PecceJla, rro-
CrpoeHHa.fl IIo I,IarepI{arlaM [6]. Eolsurr,rsgtBo IIccJIeAyeMblx 3Be3/I (11 ua 13)

paorroJrolr(eHo B rrpeAeJrax rJIaBlrofi ilocreAoBareJlbHocrlr. Oco60e rloJrolne-

uue ,arruonaeT AE 
-Aur, 

xotOpa.s JIeII{I{r y ee HIIE(Ileft rpaHI4rILI (noalrorxno,
caMa-fl NfoJIo,qafl 3Be3Aa r43 r4ccJleAyeurtx).

,[lA ganr,neftuelo aHaJIIIBa Ba]fiHO OTuerIlTE,, qTo CTaHAapTHI{e sBeAAbI no'

[OJrO]r{eHI4IO I{a AInaIpaNIMe AOCTaTOaIHO xopoluo COBIIa[aIOr C ]'ICCJIeAyeMLIMI'I:

r{x cpegHrre noopArlr{arbr (81,0; -3:'4) u (P-7,4; -qD coorBercrBeuHo.
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$ 3. OrnonreHrre Bogopo[a x reJrrrro

Cyqecrryer r,rHelflre (cu. [9, 121), uro aHor,raJrr,Eo 6rrcrpr,re OB-anea4m uo-
ryr r,rrlerr arroMa,rrr,Hr,rli xr,rl,tuqecnr.rjt cocran B cBflBLr c re\,I, aITo B r4x paBBrrrI{E
npel1Io"rraraercfl Hatacrpo{uqecr(afr craAr{rr (n paMHax rr4rroreBBr Elaay
[2]). IloaTorly ]IbI cotIJrI{ I,IurepecHr,r},r cllaBur4rrr o6r.rrue r.eJrrrrr ro orHorlerrraro
Ii BOI(Ollo[y y r{cc"[e[yetrrbrx r4 cTar{AapTHr,r\ 3Be3A.

o:Lriorueur,re BoAopoAa H reJrr{ro r\{br onpeAeJrr.rJrrr ltrByr,ra uero4aulr. r lo
()TIIOIlIeHI,IiO sItBI,I]laJIeHT[ILIX IIrIdpI/IH nnUrr:i [13]

rg P : * rn YW-- 0,2 3e + 0,55,l{ 2'o I/V^(4340)

rgP : *ln l51l|,i**o,z3e +0,50;H 2 -6 W^$102)

r4 r{eroAorlr [epexoAa K oflrllqecru rorrr(oMy ctrorc ll4l:

rg # :ru*'*,!,f'o, -f 0,73.

Ta6rnqa 5

(t)

(2)

-0,34
-0,70
-0,82
-0,67
-0,90
-0, 82

-0, 56

-0, 65

-0,86*0,06
-0,78t0,07

rre. -\-,I1 (TIe 21P) - rlrdcJto aToMoB reJrr,rfl B cocrorrFrrrr,r 2t P ,-\i ,,ff -- trrtcJto aro-
l.roB BoAopo,ua Ha BropoM ypoBlre uail 1 c.ll2 {orocrfepr,r. !;ra r43yqaer,rbrx
aBetsII 3aBi,Icr4r{ocrb lglle/II or reMrreparyprr c.,rrr6a? rroaror\rv n (2) ona r{e Bxo-
4ur. llpu olpeAeJIeHI4w N orU yqr,rrhrBaruor, rrorrpaBrilr Ba ]r0peHaJro]rreutr{e Jrr{-
nrr'r Ii5]. Peaynr,rarr,r arr{x orrpeAenenr.rri upegilan;nerrrr B 'la6n. 5.

3950 * I
3950 

- II
34078*
54575
837 54

837 54 *

14327 5

14327 5 *

t67330
,1,67451

172488
.r 73637
,175514

t78487
I 849 15

-0, 55

-L,26
-0, 87

-t,54
-1,93
-L,74
-1";24
-0,85
-0,26
-'l' r52

-0, 85

-0,42
-L,41t
-0,52
-0,34

-0, Bt

-0,84
-I ,L3:

-1 ,38

-L,11\:
-1,18
-0,71
-0,54
-0,86
-i', {6

-0,68
-1 ,25:

-0,73:
-0,56
-0,33

1 88439 *

19 149 5

t9i 56ti
21.1680

214680 *

2 1837 6

218376*
224905

-0,72
-0,68
-0,88
-0,73
-0,98
-0,44
-0,70
-0,70

-0,8910,08
-0,9610, t1

cpe;1uee: 6r,rcrpr,re
cTarlAapTrrr,re

B Iiouqe rer6.rr1aq51 AaHbI cpeAuue Belrrrrrr4Hbr AJrfl 6r,rcrprrx r.1 craHAaprHbrx BBeBA
c, r,1r Bepor{rHbr}rr{ ouru6Har,rra. O6a lreroAa, Aaror yAoBirerBopr{TeJrbllo coura-
LIyIOtqUCC,r peByJILTaTbI, IIOItaBbIBaIOtqr,Ie, aITO BaMeTHOfO pa3.[],rqu.n g O6uSrut'
farJrl{,a r{effii{y 6r,rcrpr,rur,r BBeBAaMI{ r4 craHAaprrr}rr,rrr J.rer.

I{a scero lraJro}r{enuoro r{o}r{Ho cAeJrarr, Br,rBoIL qro cilerirpo$oroue:rplr-
{ec}iLI}II{ r{eroi\aMrr }Ie yAaJrocb o6uapynru'r'b rrr,rnan}rx oco6r,ir csoi.tcrn 6r,rcrpr,rx-
BBeB/I^ IioropLIe IroBBo,[fl.]II4 6r,1 611la.1111L I4r or rlopr{aJrbHr,rx OB-anea4.
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II. I,ISYtIEHI{E CHOPOCTIJ}T BPAIIIEHIIH

P, lL21 paorpeAerIeHI4e cHopocreit .Bparu,eErar 
(a sin i) y L2 6r'rctpr'tx sneag

CIlaBr.IrIBaJIOCb O pagtrpe[eJleHlder{ a Sin i y oAuHoqHblx I4 CIIeI(Tp_a.nluO-gnOfr-

Er,r\ BBCBA. SRecf aroT BoIrlloC I,r3yqaeTcfl Ha ilorITI{ B TplI paBa 6onr,ureu lra-
Tel)rr air e.

$ l. Oupegerleltlre cr(opocrel-I Bpar{erIILI

{,rr oupegeJrerrrlfi ?, sin i y 6rrcrprrx aneag 6rt;ro rrcrloJrbaoBano B0 cueH-

rpor.parnr 6ortrpur" I{ craIIAapTHbIx 3BeBA. Ha perrampo_rpaMMax 6srnra r'raue-

peHbr rrrr{pr{nrr ;rnrurfi Ha [oJroBI{He ee r.ny6nHrr (A},). }Icnoflr,aoeaJlI{cb ABe

JrrrHrlr4: 1t4026 Hc I r,r X41r77 He L ,[,rn oqeHHI4 IrIlIp]4Irl,I i{}Icrpy}Iegrarlbgoro
rioHrylra rdaMep-srracr Melr{BBeBAr{at lturtr.-n [3933 Ca Ii. Peay,tr,:ra:rr,r r'rarte-

1,euufi upleeAeHrrr B ra6[. 6. SAecl sct 2-ii rpa{e {,aHo^tIuoJIo I4clloJIbBoBaHI{Iix
inerirpoipatr6t, B 3-S-ii rpa{ar BeiIrIrII{}IbI AI/I.103, ycpeAHeHHbIe uo He-

crio.rrbrir'rlr r{Br,IepeHrrtlM. B 
-9-ii 

lpa$e [pI4BeAeHr,I a sin I ua [16 j. 0tr'r 3ua're-
Hr.rfl trbr r{c[o,rrbaoBalrn Ailrr ]rocrpoeHufl peAyr(qr{orrHoro rpa{nna, r[oKasaH-

H{)ro Ha {rar. 4. C ero nououlrrro rro r,raBecrHbrM BeJIIaqI.IHaN,I L}"1)t'L03 r{bl oII-

lre4e.rrrrrria sin i, a no ourI6I{a}I BenrItII'rH AIi}"'103 (uo torty xre rpa6uny) -
ogrlr6xr.r s u si1 l. Onpe4eneHr{bre rar(r{N{ rIyreN,I cxopocrlr Bpalrleurlrr Brlecre
c Bepo.srHbntr,r ourr6xalll4 npI'IBei(eHt,I B rlocJleAueft rpa{e ra6n. 6.

B r:a6n. 7 4auu cgopocrlr B1laqeHr,rfl 11e [16] g,.un 6lrcrpr,tx BESBA r{B crlu-
cna [11. ,[rx BBeBArI HD 1988zrti (Y CVg) u sin I o6eux Ito,\IIIoueHr BstlrLI I{3
t'1.7l.- 

TanUu O6paaOlr, HalI OHaBaJII4Cr IIBBSCTII5I CIIOp_OCTI{ BpaIqeHlIn 34 6r;r-

crpbrx 3Be3A, onpeAeJlelrEbre B cucrer'Ie HaraJrora [16].

$ 2. tr{cole4ol}aHrle cnopocrefi Bpau{e}rllfl

.[,rx CpanneHI{fi cRopoCrei,i npaqenraq 6rrcrpr,Ix sBeBA co CKopoCrfINII,I

Bpaq,egl[fl OAI{EOTIIIrIX BBeBA, c ognofi ClopOtrLI, II CIIeKTpaJInUO-4nOfiUr,rx -
C ,{pyrgfr, MbI CocraBI{JIr rI{CroIpa}INIy , sin I gnn [OcJIeAHI4x Ha ocHOBe roro
*e^naraoo"a ItBl, LrB noroporo BbrAeJLtrJIr{cr 6r,-rcrpnre sBeBArI' It cuen'rpaas-
no-tr1nofrur,rlr 6ur.ru otneceHrl re BBeBALI ua ItBl, Horopbre co4epxrarca n^[41.

[i oguno.rurrM orl{ocr{Jrl4c}, Te Br]eBAr,r ua [18], r(oropblx Irer B r(araJlorax [3, 4,

{9]. Bcero 6rrlo nr,r6paso 86 cuertrpaJrbHo-ABofinrrx u 195 ogranougllx BBesA,

A.rrfl rioropblx u [16] onpeAeJreubl u sin l.
Ha Snr. 5 rprzne4eua rrrcrorpalrua u sin I 4lr o4ulIorIHLIx, clleltrpaJrrrHo-

ilaoiinrrx I{ aEoMaJIbIIo 6r,rCrpr,rx aBeBA. R UpanOlt BepxHel{ yIJIy OTpeBKaNll{

cooTBeTCTByIOIqI4X IIpflMLIX IIOHa3aHo, Hafi ]ISMeHLITC.g peByJIbTaTr ecJIlI B I(a-
riorr-rrr,r6y71r, r{ETepBaile u sin I 4o6anuu, r{rltr oruflTb oAHy sBeBAy'

Pacclrorpenlle {ur. 5 npuaoqr,r'l n Br,rBoAy, rITo Bce rprr tl,Icrorp&}4rlri }r&Jro

orJrlrqarorcrr Apyt or Apyra, Han6o",rr,rree orJrl4ql{e Me}r(Ay Hl.rtlr{ B r{HTepBaJIe

L)-50 natlcen, r{ BAecb orHocl[Te.r]bHoe rrI,{cJIo 6ucrpnx sBeBA coBrlaAaer c or-
r{ocnreJrbgbrl,r rrrlcJroi{ cfler(TpaJlbuo-Asoilnbrx. Cpegnnn cxopocrb Bpalqeul{.g

6ricrpr,rx BBeBA TaKII{e 6;rume It CpeAHefi CHopocrl{ BpaIIIeHI{tI cIIeHrpaJll uo-

4aoi,innr BBeaII,:

( a sin I ) (6r,rcrPue) : L58 n'n'lcen,
( a sin i ) (cu.-ls.) : 757 rcnf cerc,

( a sin I ) (o;1uuo'Inbre) : 129 ruttlcen'

13 [91 ynaaLIBaIocI] Ha BoBilIo?IiHocTb ItoppeJlflql{fl N4e7]tAy a sin i I{ ilp(r-
CrpallcTBeHuoli cnopoc'tblo up, 3ra soeN[oE(rIocTL oCEoBaIra I{a npeAlloilo}I{c-
rrrrlr, qro AJI.E TeCHbIx 4noiiur,rx cI{CTeM L,I(9pOCTII Bpaq,eHl4fl B cpeAHeM flporrop-
r(r,IoHaJIr,HhI CltopocTflM op5trTa.rlhHol'o ABI4I?I(eHI{II' ItoTopl,IM, B cBoro orlepeAl,

80
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Q)nr. 4. Pe4yxquounrrfi .rpa$rn
AJI,fI OrlpeAeJrelr]rfi u sln , IIo IIo-

Jryrrrrrpure runufi.
Cn,rotutraq flrunrfi II MarcHblurc 3uaq-
Hu - I6rrr ArrotrefJcl,rrr 37 ,{/.urr,'rmrplr-
xoBaff Jrrlur{fi u 6o.nr,urlre B}raI{I,I -4.rn 15A/.rr.rr. BrnrBy orpcaHaMrr rrpE-
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jpoqr.rx p aB Hbrx ycro n unx) np o crp aHCrB euHbre cH o -pocrr4 or,rcrpbrx BB.3A. ilpe4uo.naraercfl ran)fie, qro ocb Bpaqe,rrfl BcerAanepneHArlmyJr.Epr{a trJrocHocrr{ op 6nrrr.

Ha Sur. 6 raccne4yeMr,re BBeBAbr HaHeceHbr Ha n.rroc1ocrr, (z sin i, u1).Ha aroi'i rrJroc*ocrl{ Toq}tl4 Aojr}r{HLI HaxoAr,ITr,cfl B npeAeJrax yrJra, orpaHr,rrreH_Horo ocbro a6cqucc u upaltort c rloJlolltl4rerrr;rr.r.rr{ HaHJroHor{, npoxo4nrqei.r .re-
peB Haqa,,o HoopAr{rrar (nnu4y pasruqu.E o sin l). r(oppe.naq,.E.sB}ro orcyr-crByeT.

NIrr nrr6parrr BBeBAbr, y r{oropbrx l r, l: ar. B arou cryrrae i: g0, (upuTex )r{e trpeArroJroH{eHnrx). 34ecr xoppe.rraqun Aorr}fir{a ,*aru nu4 rrpauofi
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! /00 200 J00 400
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(Drrr.5. PacnpeAeaeHrre cnopocreir rna_
u{eHufr AJtrr oArrrro(rHsrr (cn,rolttuan .nrr_

Il'll.- "Ignrpa.nruo-4aoiru r,,r f .i1ii,io-
rlafl) lr 0Lrcl'prrx (rrrrprrr_n;.rrnrrriuran)

3BeitA

'uHutrrt 
rrpoxoA.Erqer'i 'repea HarraJro HoopAr,rHar. o4naHO r.r Ha ranoM rpa{r.rne

KOpperf qr4fl orc yrcrByer.
tr4cclegonaHue cnopoc"ert npauleHr,ra 6r,rcrprrx BB.BA rrpr,BoAr{r * cJreAyro-

Iqr,rM Br,IBOAaI,r.
1) Pacupe4eJreHr{e cxopocrefi Bparqer{rrfl 6rrcrprrx BB.BA u r4x opeAr.rrre cr{o-pocrl'I BpaqeHI4IfI HecHoJIt'HO OT;III,IqaIOTC.E OT TeX )r{e Be.rl{rrrlH AJrr{ oAr,rHor{Hrix

LI \{rfr crreKTpaJrblro-Ilaofinr,rr BBe3A;OAHr\rio ilo errrNr \apanreprrcrlrriar,r 6r,r-
crpr,re SBeBAbr 6o.nr[re roxo?fir,r ]ra clenrlla;rr,uo-4uor?nrte, ueu Ha oArrr{orrrr1,Ie
3Be3I{Lr.

2) orcyrcrBr're Kopperr.rrr{rrr{ }re*{Ay crropocrr,ro BparqeHrrfl r4 rrpocrpaHcr-eeuHoii c*opocrbro 6rrcrp.r,rx BtseBA yrra,brour. 
"o 6orr,rle purrroobpo#" y"-nosnit ux o6paaonarura (n parrrrax"rrdrrorear,r E.naay): porio, c^opocrrr rro-'leprI l{accbr, paS.rllItI}IOe rtepRoHaqaJlbHoo OTr{OtrIer.rne tuacc nor,rjroHe}r1., pa3-

Ha-fI AOJrfl norepl'I tr{accbl r{ pa3Jrrl.rHtrIe Srict(eHTpI{clrrerrrl ucllDoHarra,rrbrrLrx
op6nr.

III. I,ICC.]II]AOBAII I,II1 AI]OT,I(;TB I] H}IOCTII BbICTPbIX 3BI'3A

orcyrc. nne 4eoiirlrrx cr,rcrer,r cpeAr,r aHol,iaJrbHo 6r,rcrpr,rx BBeBA parrlrr4x
ulreltrpaJrbHbrx HrraccoB Hap.sAy c TeN,r, .r,r.o OB_eseBAr,r c r,raJrbrMr4 orropocrfrr\,rr{,
fj-a-H rrpaBr4rro, qeoiinr,re, [ocJryx{r{Jro ocrronoi,i nr,r4nr,rHyrorl Eraay 

"rrrroreeoi[2]. Olsaxo s IllnoxaaaHo, rrro arr.rcJro 4eoiiur,rx.rr"r"on cpeAr4 6orurpor-r;;.;;
He Hr'rx{e, qe[i cpeAr{ Hopr{aJrbrrbrx. 34ecr, clerrrpocnorr,rqecx],r1,rr.r r,r r[o,r.oc:ren-
TPI4IIECHI4TII{ N,IETOAAMI4 ],ICCJIEAYETCR ANOfiCTNEHHOCTb 3ts03A I,IB tA6N. 1.
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$ 1. CuenrpaJrluo-[Boi'irias asesAa I{D 3950

,(,nor:icrueuuocrr, e'roiir 6rrcrpofi BBeBArI o6uapyxteua Haivl'r [5] no paBi(-

BoeHI,Iro lnHraii, B [51 npllnegeubl ua6;rrc4eultfl JryrIeBr{x cnopocreli rr AaI{LI
IrpeIIBapI4reJIE,HbIe a,ueuellmr op6utlt. 34ecr, rrpLIBJIeqeHbl HOBLIe Ha6IIoAeHI,lfl,
yrorrHeHr,r aJrel,reHTrrr op6nru I,r cAeJral{a [oII6rrI(a r:alittr BarNreHl{e. Merogrrria
orlpeAeJreurd-rr JryrIeBLIx cnopocreii orr{caHa n flpralonienrut'

tr4cnonr,sonaJII{Cb cIIeHrpoIpaN{t\{bI c Ai{cllepcneir 15 Alatat,. Peay;rrrarr,r
BCex uar\,repeulrii uprareAeHrl B ra6;r. B. Ha Sllr. 7 noHasaua ItpI4Ba.fI Jlyqe-
BrIX CKOpOCrei,t, uoCtpoeHllar{ IIO arl{nl Ha6IIOAeHuqu. I[osbre 3,rIeL{eHr],I I{pIl-
noii ;ryqsa6yx cnopocrefi IIoJIyqeIIbI cJIel(yIoqIIet urraric (I I) : J . D. 2Z*3901 li ,61-l -f-
+5,551 .8, rgo Elroxa orrlle/Ie.riena AJr.fl h{ariclrrlyMa cltoilocrlr Rropl'lqlloii riolt-
rroHeHTIJ. Cnoco6ou Jlenrana - 

(Dunr,eca 6r,rnu aanoeo BlrqrrcJIeI{bI aJIea,IeHrr,I op-
6urr,r ('r.a6"u. 9). 3necr, II{e AJIa cpaBHeHI,LaAaIli,InpeABapIIreJIbHLIe a.lel[enrbl
lra t5]. Pnqou c KalnAoI-I BeJrr{rlrlHoitlpuBeAeua ee Beporlrllag orulr6na.

Ta6rulla B

ur, ffil,f cen

013,1183

013, 550

0L4,tt33
015,522
019,453
01 9,552
020, 566

022,4!.9
022,451
023,536
024,557
025,"o45
030,ra17

038, 504

041 ,563
407,389
1r38 ,295

-Llz
-112
-tl2
-91
-110
-108
-78
-80
-95
-89
-108
-t t3

- rt5
-59
-Lt7
-138
-56

-14
6

-15
7

7

-139
-137

5

- 
iii_)

L

-176
0

5

-{66

-14

-12

-18
-23
-21.
-30

-20
-19_r1

-8ca

4
,)

6
,

4

4

Baxino orr{err,rrrr cJreAyrotrtrr{e o6ctogte;rscrBa. Bo-[cl]Blixr uoBLIe Ha6rro-

AeHr4.rr, cAeJrarrHrre s 1966 r,, rroATBepffiAaror ABOiiCTBeHHOCTb 3Be3[LI, O6ua-

py*"rry, s 1965 r. Bo-nroplrx, 6onsuroc BHarreutr{e 1 (uo a6conl6rl{oii Be-

nrrrr")"rre oCTaBJITIST COMHeHI{fl B ToM, rlTo sBeB/{a upI'IHaAJIeE{UT H 6bICrpLII{

BBeBAaIvI. B-rpetnr.tx, o6parqaet ua ce6.s BIII{I'IaIII4e }IeHOropoe paBJLIrII4e E

olrrocl{re,[],llort o6unu, fetu.s (crr. u. I) y nor'ruonent. ]'[oxtuo, HoL{eqHo,

ycoMHlrr6crr B peaJrirlrocrr{ aroro rfaxra, trocltoJrtrny pasAe.lreFrr'Ie rralruft ao-

AOpOAa rrpeAcTaB.[fleT BHarrr{reJrr]Hyro rpyAr.rocrr'. 34ecr rreo6xoAr{rfbl Ha6ilI0-

AeHI,Irr c 6olr,uroii Al4crlepcl4eii.
G)o,roarerirpr{rrecr(r4e ui6rro4euu n6srrrr't: rrocr&BJreHbI c r\eJrr,Io o6uapyxrnT'l

Barr,IeHr4e. Ec.r.nr nacca rnanrlor1 ltox{noHelrrbr oltoJro 7 SJ?6.r, To lro BeJrr{q[He

,?h sin3 i '- 0,67 JIerHo rrafiTl'r, rrlro B SToNI cjryr{ae i:= 30"' }Jcnu rite IIpI'I Dror'I

ct4creN,Ia AocrarorrHo recl{afl, To Barrte}ll'Ie ROSNIO}r{HO.

Ha6nio4er1u s |tty.rt 3brrroJruer{br ta 61t0-mn' rerreclione ftpr,l,rtcnoii o6ceP-

Bar:Opun C ABy\{fl {i,lnr,.r.palrra, Aar0qlrMr,r CI,TCTeI\,Iy, 6nl,laliyrO X BV. 3nea7iOft

J. D. 2439... 
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9reMeHr

P, ipru
e

rn1 sin3 i (O)
m2 sins i (O)
alsini, xu
a2siii, x.to

T, T,D.
Ep, J.D.
lnt i tn2

lrD1, epa}
^i, t;Jt,fcct

-la6nrrua I

Hactolqaa pa6ora

5,551 t9,001
0,092 0,002
0,66 0,01
0 ,22 0, 01

2,2.10,: 1 .i 0,
6,6.106 1.105

017 ,01 0,02
013,65 0,02
2,93 0,07

60,1 0,5

-86 J

(Drr. 7. Itpuran',ryveBr,rx crto-
pocreft HD 3950

TeMHr,re rpyErnu.- fioMlouenTa f ,
ciler,;u,re - II; nnuay noftaBarrbr r{B-
I\lopeHfl F Me,+(BBeaAHbIx ililHl,rii xarb-

IIIIE

@nr. B. Hpunax 6recHa HD 3950

BHr.rBy IaHa fipilBafi ryrreBbrx cxopo-
crefi BTopilqEoft HoMnoHeHTt'r. IIITpU-
xoBot. npffMofi ilor{a3aHa ?-ocb,' pa3-
Mepbr IfpyH{HoB coorrercr:ayor, cpe4-

Itrtu oult6rau

5, 565 +0, 010
0,086 0,016
0,67 0,01
0 ,21 0,01

2,1. 106 1 .105

6,7.100 j.10,
016,55 0, tg
013,60 0,06
3.: n 4

D tnt)+ t -a

-85 i

cpaBHeHI,Ifi CJryErrrra Hll 3802, r{oHrpoJrbHor;i BBeBAorl cp&BH€Frrl.rr - HD
3682. B Holtb AeJraJrocl HecItoJIbIto oqeHor(, r{oroprrre aarelr yopeALrnrrvrcb,
Ha6;nioilenufl rpeAcraBJreHrr rre {ur. B.

cpaBHeHr,rrr cJryErrrra HD 3802,

tr4a paccr'rorpentrfl {rar. B BrrAHo, qro 6recn BBeBAbr r{eHflerc.E. oco6esno
xopouo aro BaMerrlo no Ea6rrroAer{r4rrM qepeB {r4rbrp trZ. rlp]{ sroM o6fiacrr,
MI{HI,IMAJIbHOXO 6TECHA YAOBJIETBOPI4TEJIbHO COBtrAAAET C MOMEHTOM, HOrAA
u, : T. fIo-nr,r4ulroN,ry, BAecb AeiicrBurelbHo rrMeer r{ecro rracrHoe BarMeHrre.
oguano, [pe]r{Ae qeM r4ccleAoBarb nplrByro 6,rrecxa, r{eo6xoAr{Mo cytrrecrBeH-
uo yBeiluqurb p.EA Ha6[roAeur4li, uro6u [oATBepAr4Tr, peaJrbHocrb Sarr\,renlrfl
u iloryrrr{rt, 6olee rosHyro Hpr.rByro 6necxa. 
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S 2. O ABoiicrBeHriocrr{ BBeBAbr I{D 188zr39

.Bnepnr,re gnorlicroenuocm o:rofi BBeBAr,r 6r,rra aauogoBpena fl.nacHer:ror,i
u Ilupcol,r s 1931 r. [19] uo 6olrurouy pacxo]r{AeHr{ro orAeJrb}rbrx orpeAerre-
urart nyuerrrx cnopocrefi.

Jhan4c l20l ua6"nro4au ary BBeBAy rforoanexrpuqecxrr B Mae-r{rone

!95Q r. ou o6uapynrr.rr xone6anlr.a 6necna c nepno4ou-}*3778 r,r alrulnryqoii,
0'i'03. Oguar{o B r4roJre-aBrycre roro }r(e roAa roArBepAr{rb rrepr{oA eMy He yAa-
JIOC L|.

B 1965-{966 rr. Mbr noilyqrlnm 25 crer(rporpaMrvr BBeBAr,r HD 1BB43g
c 4eJrbro ,rSyrrr.rrl IrepeMeHHOcTb iryrleBbrx cxopocreii. tr4ccneAonatracn o6-
rracrb )"?'"3800-4400 A (aucnepcrr.s 75 Llam). Peiynsramr r,rauepeur,rrt rllr4Be-
ACrrLr B ra6n. 10.

Repoflrrrafl
omuOrta

* 
lculr

BepoarEa.E
ouru6na-___-_T-. lcaII

I

Ca II

8983,290
93, 317

93,375
93,442

90L4,2-tL

44,323
25,24,7

38,250
60, {9r

92,354
95 ,177

9:t7 0 ,242

--70

-70
-72
-59
-80
-84
-79
-54
-91
-70
-74
-49
-7t

Ca II

-13
-17
--18

-15
-13
-7
-15
-16
-L7
-13
-1,1
-19
-L2,

!l

8
t

t3
6

L2

I
6

7

7

7

8

6,2

tr,4

3770,632
3797,900
3819,606
3835,386
3889 ,051
3970,074
4009, 370

| 
,,.,.,.'

9370,297
70,352
70,4LL
70,472
76,229
76,286
76,341"
76,397
76,453
I I ,Aaa

77,288
77 ,363

Cpelnee

4026, tE9
4071 ,380 ,r,

4t01,737
4340,468

trIerxanea;1rrr,re

3933,664
3968,470

| """'"'

-82
-69
-60

-55
-56

-76
-87
-57
-81
-66
-93

-7
-L4
-L7
-12
-5
-13
-L2

-9
-6
-13
-L4
-tB

+1
0

o

t
0

2
t
t
o

0

J

0

:!0
0
2

0

4
4
2

0

1,4

+4
5

4
7

4
l)

3

5

5

6

5

7

,
2

flocxonr,xy y BBeBAr,r oqeub rxrallorrr{e Jrr,rHrlr,r, coorBercrByrotrIr{e cnopocrll
Bpan{eHufl or{oJro 400 natlcen (cu. .r. II), ro \{o}nuo o}r{r4Aarr, 6rerr4r,rpouanlre
nuur,rfi, noropoe npr,rBeAer rt cr{crerfarr4qecnorry ],1x cNretrtre]rrlio. 9,r.o rroBileqeT
aa co6oii yBerr,rqeur4e ouru6Hr4 orrpeAeJreHr.ltr ut. rto o4uofi ctrenTporpar{},re r.r

paBII'IIII4e B ?,r., olpeAeJleF{Hl,lx IIo paBIIbIN'I CleHTpoIpaMN{aNI' ecJ]I4 LICfIoJIbSo-
Barb pa3Jll{trErrre JlrrHlrlr. ,(;rn roto .rro6l,r yrlecrb ero o6ctoareJlbcrBo, tIbI
HaIIJIIT CpeAIJI4e CI4CTeI,IaTIlIqeCHI4e yI{JIO}IeHI{rI ?r,., OlpeI{eJIeHHbIX UO 4aUnOfi
JrLrtttrlrl, or ?7i., cpeArrero tto BceN,I Jrldrrrfflu. Dru rrorrl]aBI{r4 rrpl{BeAer{rJ Ir ra6JI. 11.
Ta6n. 10 cocraBnel.Ia c ytreroM arux paanocr.cii.

Lrr. )t, A Lu,

FIrr
IIro
Ife I
I'Is
Hs
I{.
HcI

-6
-7
-25
+1e
+2
+7
I'

HeI
OII
H6
HY

Ca II
aII

-10
+20
_L'

+4

+t
-1

+ Bnen[a HecfioJlbnrrx flr.rrr4ft O II. ArI4Ea BoJrrrrr BblqrrcJreHa r{aft cpelrreBaBelrerr-
Eoe, BecaMrr cJrylHr{Jrrr uETeEcr4BHocrr,r r4B [3].
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IIpe;xge Bcero I{y}I{Ho pemllrb BoIIpoc o roM, IIepeN{eHIILI JllI lyqeBble CHO-

p6crr{ arOfi aneegr,r. ,[,ta aroro CpaBHIIN[ I\Be BeJIIITII{IIrI: CpeAIIIO]O HBaApaTI{tI-

iryro oiura6Hy oAHoro onpeAeJreHr,rn .nyueeoli cHopocrI,I uo oAnoii IIJIacrllHIte
(n uaueu cryqae q:6,2 nar,lcerc) rl cpe/IHee KBaApaTr,rrrHoe yfiJroHeHl{e BCex

JryqeBbrx cHopocrefi or cpegnel:i cl{opocrI,I (o* : 8,0 n,wlcen). Paeruslre lre?fi-

Ay I{IINII,I t\[oE{I{O qe.1II{Ito}I nl]I{flilcaTb o11]u6Hal'I I{eToAIIKr4. Tor4a cJIegyer

cAeJraTb BbIBoA, qTo .rryrleBar{ cliopocTb sBeSAbI trOCrOf III{a'
L,Itr c,qe.ira;ur noilr,rrliy corJracoBarb Harrrrr r,IBMepeHI,IrI JlyrleBbrx cHopocrelr

1I Ir3\{epeHlrs rns [{9] c rIoJrytIeHHbINr r'I3 tforoaneHtpldrlecltllx ua6rrogeuulYt re-
puogoli [201. O4uano corJracr,r_rr tr1o6urr,cr 11e yAaJrocb. Er,rnu cAeJ]aHr,I raltx{e
MIIoroqI,rcJreHHr{e rrorlbmHn uaiirlr rre]lr{oA I,{BN{eHe}II{fl JryrleBbIx cltopocrelr
l,IeToAOlI npo6, uO u BTO rre AaJIo HIIHaHI,Ix IIoJIoXtIlreJTLHbIx peByJIbTaToB.
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c
rl)ln.9. Ha6:rtogerilu 6lecxa IID 1B8z+39

c auvlrff 3Be;]Aarrll cpaBHeHJIE: H 1)

1882i2 (ro,rrur) rr HD 188209 (xpyruntr)
* rft
N4'
afifzE

BHr,r3y ArE cpaBHerrr{E noHaBaHbr HaOrIoAeHuff

rtollTporbEort sBeBAbI. IIa6rIoIeHlIrI BbIrIoJr-

IIeTIEI Il. C. EerflI{ilrlof{

4t,,

/t /,1 z0 z/ 22 ?Jh {/r
/E /fffa

flepeyer,ruoctr, 6necna, o6uapyrxeriHarl B [20], rt'rorlra 6lt 6rtrr, csflaaunofl
c EecTaqI{oHapHbINIrI -EBJIeHT{.flI,II,1 s o6oIo'tHe, cyIqecTBoBaHI{e IioTopoI"I Bno[-
Ee Bo3\,roir{Ho, rrocHorlblty CltopocTb BpalqeHl'Ifl SBeBALI 6nr'rsHa It npeAeJrr,I{ol"{.

B tanoLl cJryrlae arrr HecTallrroHapr{Lre rIB,rreHI4.E B rlepByro oqep0Al AOJI}r{HLI

rrpoflBJTfrbcfi B al'rr{ccl'rra 6anluepoBcril{x nunt'ttlt.- 
Ha 61fi-n, TeJrecHorre 6srro IIpoBeAeHo {otoe.neHr:puqecHoe c.]Ie?r{eHl,Ie 3a

anea4ort B rerleHlle 5 .rac. trllcuolrr,aosanca lrurep,Se!eIIqI{oHH]rIfi {unr,tp,
rlerrrpr4poBasnr,ui ua- Hp, 

.c^ ]r^o_rl^oco4_lpgtyqll:uu_s 70 A. Bnrnu nr,r6paur,r 4re
BBesAbr cpaBrreHrrfl: HD 188252 u HD tBB209. Hourpo.nruofi anes4oit 0PSB-

Heur{.tr 6bi.ra HD $8A74. Peaynr,rarr,r na6lrogeuuft uonaaaur,r na dttlr. 9. Cra-

creMar[qecnrao nore6aur{fi r4HTeHcLrBHocrId HB ne o6napymenrr. Clytraiinrre
role6asr.rs 6recHa HD 188439 ral{or'o ffie flopflAlta Berltr{qr{Hr,I' Hafi tr'r y I(oH-

TpoJrr,Hol"r BBeSALI CpaBI{eHI'IfI.

S 3. O sBeanax HD 167330 u HD 16745t

Y aneegr,r HD 167330 5nuro aaueqerro paa1Boenlte nutlurlr I{ I,IBMeHeHIte

flyrreBLrx cnopocteli B 6olr,urux [peAeJrax [21 ]. Haruu r{Bl{epeHrrrl JIytIeBbIx

c6opocrerli [pr.rBeAeHLr s ra6n. 12. O:r^rr. rax]I{e yr(aBr,IBaIor Ha rlepe}IeHI{ocrrl

"r,opo"rrr. 
fnH, cp"iqrfl.E fiBaAparrtrrr{a.E orilr46na oAHoro orrpeAeJreHr.{a (uo

onn'orl unacrrauire) or: 5,5 nilcen, a cpe^ruul KBaAparrrlHrrfi paa6poc raa-

r'repenralii o* : 9,7 nntlcen.-I{a;1nyi 
r.r3 ruecrr.r crexrporpaurr HD 167451, roJryqeHHbrx Hefi6ayapo^,r'r

[21 ], .ur,rurlr,r paaABarrBarorcs.- Fliuru r43\,repeHr4fi, rrpr{BeAeHHrre n ra6;r. 12,

[arcl, our,r6ny oguoro onpeAe,]IeHi{fl 6L:6 nnlCerc, a pas6poc }IBl{epeHI'Ii:I

ox - 13 rnlceu.-' 
O6e BBeBI(Er na6lroga.nracr Soroarer(Tpr{qecfir4 sa 640-nn reJrecnorle 6eB

{urrrpa. Bneagoii cpaBHeHr4rr (o6lueri Rila qqg{x glest) 6rua HD 16731t,
nor{r}roilb}Ian auerTla cpaBHeI'II4fl - HD 167048. I-{elr, atux ua6lro4enuii:
BbrrrgHtr[Tb, He ,IBJIflIOTC.E JIII I{3I,IeHeHu.fI JIyIIeBOii CXOpoCU'I CJIeACTBIIeU {uau-
qecroir uepel{eHHOCTI,I, ItoTopa.E, B CBoIO OqepeAbr MO}I(eT IIpofIBJIflT},C.rI B
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Ta6rinrqa 12

167330

167451

L72488

L755t4

8926,43
925'J,t17

9269,47
9277 ,46

9254,48
9302,41
9308,41
9:126,39

9023,26
9024,26

9272,44
9306 ,40
9310 ,4tj
9325,41

+18
I

-15+tl
_LL

-LL
-29
-53
+23
+21

-10t
-81
+L4
+r89

+12
+14
+25
+26
l-28
L99

+8
6
4
4

6

J

7

8

6

I
tt

5

7

19

+0
I
t
0

I
0

HoJre6aru{flx 6.necna. Peaynr,rarli rpel\craBJreHbl Ha frur. 10, orHyAa Btr{AHo-' ltro
6.necn o6eux BBeBA BO BpeNIq na6lroAenr,rir ocraBanCfl IIOCToflI{I{rIM. H€OOJIb-

xroe yl{eHbueHl4e cpellHe;o6ilec1a (Ha 0'i'02) NIe}riAy 7 u B.VII 1966 r' Mo}H}ro

O6rglnw,y. ltgflpqaHfie1{ BBeBATJ CpaB}IeHI{fl, TaH HaH 6.neCH I(OHTpOJIrHOII

3B€31\bI CpaBHeHL{-fl ynaJl Ha TaI(yIo }I{e BeJII{[II4IIy.
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@r,rr. 10. Peaylrrarr,r Ea6rroAeu[r1 6lecxa
I{D 167330 tr HD 167451

'fantant o6paaolr, HeCMOrp.a Ha To, alro IIepI{OAIlqHOCrb I{oJIe6aHIIfi lyqe-
Bbrx cr{opocreii anea4 HD 167330 rn HD 167451, ue o6uapyxega, Mo}ItHo Ay-
N,raTL, uTO oHIl CleI(TpaJIbHo-ABoiiHLIe. OAHaHo IIN{eIoTCfl CepbeBIIbIe Boapa-

?HeHrrfl IIporI{B orHeceHllfi erl{x sBeBA It KJIaCCy 6nrCtpr,rx. PaCCUorpnr'r ux
noApo6Hee.' 

ilpo.rpurcrBellHlle cxopocrl{ o6eux sBeBA Hepea,rlbuo BSJII{Hu (cu. ta6l' 1).
B oHpecrnocrflx ColHqa, rAe rorruocrrr orIpeAeJIeHl4fl rrpocrpaHcrBeHHLIx cl{o-
pOcTeii Jryrl11le, OB-anee4r,t C TaItI,lN{I,( Sonrruuull cnopOCrflMI{ He Ha6JIIO-

fruro"cr. iougouurarbl{o? BAecb N,IoE(I{o o}Itl{Aarb ouIrI6Ky 1ru6o B ollpeAeJre-

,r, pn"arOrggft, 7rra60 B OIIpeAeJIeHI,III Co6CTBeHHLIX ABI{E(eIII4Ii. 3TO IIoATBep}It-

Aaercrr erqe 14 TeN,r, rrTo JryrreBbre cHopocTr{ 3Be3A Becr,l\{a yMepeHHLI (cu. ra6;r. t)'
Co".ro.ro ura[uM olpeAeJIeHI{fNI sBeBAa HD 167330 He Mo}Her 6r,rtr, otnecena
x 6r,rcrpr,ru BBeBAaNT rro JryrreBoii cnopocrlz. B roii o6[acrl'1 He6a, rAe pac[o-
Jrolrtegbr aTL{ BBeBAbr, cl{creMa N 30, e l{oropoii onpeAeJrel{E'I I4x co6cTBeHHLre

/IBuirreHr{fl, I4MeeT cylqecrBel{Hlle cl,IoreN{a1,r'recnue o1uu61u [221. Hanoueq,
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B r(araJrore [18] anea4u orlreceHLl r( cBeI]xrI,Iranratr{, B To Bper{fl Han rro nanrer:i
nraccr,r{raxaqran (cu. .r. I) oulr naprraHn.

/{pyrue sBeBA6r ra6l. t He rlr{eror ranr,rx nporr{Bopeyr,rr:i. I-IauouHtrrtr{, rrro
lraAelr{HocrE, or60pa BBeBA u3 ra6x,2 cocrasJrfler ono.,ro g0%. B ;;;;',;;-
uae 1-2 BBeBAbr r,re ra6n. I ue orrrocsrca rt 6r,rcrprr*. rio-urrl(r4l,ror{y, rarir,6rrr
?I9eqqMu, orulr6osHo rrolraBlxlatfl{ B clr],rcoH 6uc.lpmx BBSBA, ns.lflrorcn I-lI)
167330 u HD 167451.

$ /r. O gnoficr:neuuocrrr &pyr.r{x BBeBA
flpor.pfl ]r]rbr rra6.rrro;trerrr,rii

Ill) 340J8 (,\.E r\ur). Bnea4a coAepl^r.rrcri B HaraJrore BrBya.qbHo-4uoliur,rx
3Be3/( tJJ' lJ tzl yrBeplr{Aaercrr, tITo Iro AaHHrrr}{ aBTopa BBesAa ouu,r6o.ruo or-
rreceHa H Bl4syaJrbFlo-4nor,1nr,rnt m flBrrrercrr o4nuo.rnorl. O4nano ca\,rrr AarrHLre,noArBeplr{Aaloqr.re oror BLTBoI{, s [2] He rrprrBoArrrca. Ey4err cqtr{rarb 4nor?_crlleuHocrb l.roir sue34rr colluntentuofi.

IID 54-575. B cueHrpe BBeBl{br r.rr\,rerorc.s Drrr,rccr.{orrHr,re jrr,rHr,rrr. JIy.renaa
cItOllOCTb, I'{3[IepeHHatl IIO peBHI{l{ JIuIII,IEI{ IIoIJIotqeIII{x (no.rOprre rioryT
Bo3Hrrnarr, n o60ro.rxe), oxaalrnaercfr rrcper,reunorl [20]. Harr He yAa.noc6 rro-ry'Iu1'r, cneHrporpamurr erori 3Be3.r(rrr, npr.rroAHrrre AJr.rr orrpeAeJreHr,rfl .rlyqe_
BrtDi cHopocTefi. IIocHoJrrrHy cnexrp aoeafi,r c,rornru,rfi, uepri,4rrr."r{r,r0 ]r3r{e-
Henr,rfl JryrrcBbrx cxopocrell Fre ycralroB.rT0rrrrr, a ux cJryrrafiur,re traueueHlrfl r,ro-ryl 6r;rrr, IIpI4I]I'IcaIIII ]IecrarlI{oHapHr,lNr rrBJreHrrtr}[ B arlroc{epe o4r,rrro.tnori
sBe8A6I' tsoIIpoc o 4nor:rcrreHHocrrr HD 5z+575 'r.pe6yer lanrlreryrl]rero uByrre-
HI,Ifi.

trlD 17.,-t-t11r. B t23] r4,I{epe,o Bcero ABe crer{rporpa*ur,r a,r.oii BBeBAr,r Ii or-Ileqello pacxoll{Aer{I4e N[e]I{Ay na6"uto4eura.ul.r,r. Nh,r r,rBMepr4"rrir rrerrJlle c11eri:rpo-
rparN,1rr tLD 77551tt tr4auepenr,rfl rrpe/lcraRrreHbr B rafu.12. cpnari"" u.polrr-
naR orurn6ria o,r(r{oro r,rgrrep€Hr,rfl ol : tO xttlcen, a o"lroor*rirr,i paa6poc or_
AeJrr,HLIx r.raMepeHr,ri,i o* : 94 rcntlcea. IJeper,renuocrl, ry.renoli cn6pocrrn 

"o^n-I.renlrr.r He BrilBrrrnae'r. Bnea4a oro6pana rian 6srcrpan iro ry.lssor-i c,ro1r,,crrn(clr. ra6r. 4). o4r-rauo lralrr r.rBr{eper{r,rfl Aarorr ope^Hroro JTyqeByro c*opocrr,
{1 natlcen. Ecnlr garr,uerYrmec r{B)/rreHre BBSBATJ rroria}r{eT, rrro grropocTl r{e}I-
Tpa r{acc cr{crer{Ll TaHoro }I{e [opfiAr{& B€.Ir],r{trHrr[, To BBeBi(a r.re uoxer 6lr.rl
orl{eceHa n 6r,rcrpr,llt. Cor"nacno Harrrrr}r rIBr{epeHr,rflr{ a}{r,rrrlryAa I,rBMerJeHr4r1
JrytleBLlx-cHopocrerl HD 77557tt 6ort,rue 290 nntlcen, rrolr{Ho ox{rl[arrr rleprroA
riieHbuc 70 ;preii.

trID,198846 (Y CVS). Coneprnerrr.ro--HaAerriHo ycrarroBrreHo, rrro ero cner{ri)a.rrrr_
uo-4nolinax BRoBAa c Ban{eHr4err [4]. lloarouy ua6,niogenr4.s ee ne rrlloBoArlJrrob.llD 172488, trD 17868Z, [tD tzB4BZ, fin tgffioo " ttD 224,905. 9rn anea_
I[r,I He CoAep]r{arc.fr B HaraJrorax ;lrortur,rr 3BeBA. tr4auepenr,rn Jry.resoi.l cNollo-
c-rr4 MIrI cAeJIaJII4 roJrblto 4nN HD 172488 (crl. 'r'a6.u. {2). Ilpraneae}r}rbre r,iBrrepe-
HI4.fI yKa3blBaror Ha rrocrofrHcrBo ,lry.reroii criopocrrr, I{e.r. ocuopanr4ir corrire-
BaTr,C.tr, IITO ApyIrIe SBeBArn Tal(}fi e OAr,rr.rorJHrrte.

vrg Bcero I'rBrolr{eHlroro },roilttHo cAe.rrarr, cJre/{\/Ioqee Bari,rrrorreHllc: ua r3
I4ccJreAyer{blx 3tse3A ABe, rro-Br.{Ar.{[rorry, He orHocflTcn n 6r,rc'r,pr,6,r. 14a ocraB-
TTT9I 7t Aae AocronepHo crrenrpa.TrE,rro-7lnoiiHr,re QA%), rreorb oApHorrrrLr,\(55%), 4nollctneuuocrb ocrarrbrrr;rx 3BeBA (2b%) ri.OyJ, tnrrorerir,r.ro rr,y_tIeI1I4fl.

Sannro.rclitre

Tqare.nsuoo uayrlsHlls cnerirporparni 6r,rc,rprrx BBSBA r.r cpaBHer{rre rr\ co
crleHTporpal\{N'Iatrrl4 CTaHAaprl{brx 3Be3A Talioro }fie cIIeHTpa.irbrrol.o H.riilccalI cBeTl{Mocru r{e BrLaBIIJrI,I cr{oJrbrio-nlr6y4r Batr{err{r,rx oco6enr1oc1efi s cnex-rpax 6r,rcrpbrx BBeBA. cogepnranra" 

"enr- ro orr{orrreHr,rro n BoAopo4y y 6L,r-crllbrx I,r y craH/taprr.rr,rx BBeB/{ oriaBrnBaercri oi(rrr{arroRr,rrt. .(nyuepuar{ no,rrr,r_
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qecrBeHHafl xnaccufruHar{rrfl rroKaBaJra, tITo 6r,rcrprre BBeB/Ibr He BaIrI4}Iator
oco6oro rloflolrteHl{fl Ha AllarpaMIr,te fepqrunpyHla - Peccena. I4a ncex ortlx
Saxron tfo]I{Ho C[eJrarb BLIBoA, qro HaracrlloSn.reonaa cral{r'Ifl 0BoiIlo](i'lr'I
6rrcrport BBeBA (rlpeArIoJIaraercs crlpatseAitI'IBocrb rl'rrlolrear,r A. Braay [21)

Ile OCTaBI,IJIa SaMeTlIbIx ciIeAoB B llx ltI{N,II4aIeCI{O\{ COCTaDe, CTpOeIiI{I4 II ApyrII-\
cBoficrBax, npoflBJrflrolql4xc.rl B JruHeiirraroN{ crler(Tpe,

fIo cnopocrflM Bpaqenufl 6r,rcrp],re BBeBAbr raltlxe rle BaHI{x{aIor oco6ot'o
rroJrolr{eHr4fr. Pacupe4eireHlle Cropocreir Bpaqeulrt{ 6uctpntx sBeBA ylloB.rlclr-
BOptlTeJIbHO CorJraoyeTcrr c pac[peAeJle]rl4eM cKopocrefi Bparqe]Iurl Iialt o;I[]l-
HorIHLIx, TaH r,I clreltrpaJrbEo-ABor,iHLIx, Ho 6orbure HarIor[I,IHaer rlocirei\rree.

,{;nr ynepeur{oro Bar(JIIoqeHtrrfr Iry}r{Ho rrccJreAolarr, 6o,uluee .II,IC.rto o6't,eri-
TOB.

OrcyrcT:nrae Hoppen.rIrlrlm r,IelI{Ay npocrpaHCl'uer'rr'rofi cHopocitblo I4 ciio-
pocrblo BparqeHrdrr tr{o}rrer oaHaqaTr, 6orr,ulte paBJII4tII4fl B ycJIoBI4rIx o6pa;to-
BaHI4.rI OTI\€JrLTILIX 6r,lCtpr,rx 3Be34.

Corracno rJlloBeAerruorly BI\ecb aHaJrr{B.v qI,IC r! o l{BoiirILrx cI{crex{ cllei(tl
6r,rCrprrx BBe3[ Bar(.TrrcqeHo B III]eAeiIa,r 20-459ia._ Cyrqcc:L'noBaIlI4e lnoiirrt,t r
cI4CTeM IIpLIUOAI,Ti| n npeAnoflo)fiel1r4ro, q]'o He Ert,e (.'brcrpi,Ie 3B€3[IJ, [CrII)lrilB-
IfII4e BCIIbII]TKy nON{rrOHe}rTbr. oTpbrBaloTCrr oT ocTiITIta cnepxuonoii anea4r,r. R

TaItOM CJlytlng I'{HTepeOIIO l'lSyqaTb TaIiI'Ie OtICTeIU;I , IOCHOJILI(y IIO I{x COBpe-
peI,IeHHOI{y COC'llOflITI{I0 NIO}I{HO BOCC'IaHCBI,lTb IIeHOTOpLIe I[eraJII4 IJCIIbIIIiIiI[
cBepxrroBoit 112ll. C 4pyroii croporir,t, trr{cJro /Isor,inr,ix BBe3I( cl]eAI,I 6ncr:pt,r -t

oHaSbrBaercrr EecI{oJrtHo NIeIIrTITP o6r,r.rUOrO r(nfl OB-aneBA qI,ICJIa ABOiiHrn -\

ctr{crer{, Hotopoc cotraBJIfler 7096 l2l. Ecnu lanr,uefiuee rICcleAolJaIII{e, c/(0-
JIarrHoe no 6o"rrr,rrrer,ry rrr,rc.jry o6t,erirou, troltrTBepAI{T aror pc3yilr,Ta'r, TO a'i]o

MO}HET O3}IflIIi]1'LI IITO IIAOTIJ 4NOIIUT'T,T CIICTEXI, O/TITA I4B ITOI{IO}IEIIT NOTOPOii

BBOpB&,[&C.tr fiart cBel]xHoBafrl r\,ro]r{eT llacrlaAalrbcfr rl o6paaonr,ruaTb oALIHoTI-

Hbre 3Be3lu,r c 6o,rrrurr.tl,u,I npocTpallorB0Hl{L1r[[ cnopocT-gN{I4.
Arrop rdcr{lleHHe 6.rraro;qapeu .B. 14. Eypnaruony, JI . clr. tr4cror'u,rnY r't

JI. I4. IIep$r,lnr,eeori Ba ror,Iox,ql, n o6pa5o'r'iie r{areprraJla, a raI{rte P. E. fepirr-
6epry 3a rIoireBHEre o6cytx4e:nlltr 11 rocTotlHHoe BHlIIvtarII'Ie rt pa6ote.

TIPI,IJIO}I(EI{III'
OI1T,IT I,I3MEPE}IIIfl JIYTIEBI]IX CHOPOCTIJfi OB-3B D3II

IIA IIIIOP:\H{IT1OHHONI CIIUHTPOIPAOE

B 1964, r. B Hprrricriori o5cepnaropr{r{ Harraro cr4crer\,rarr{tlecxoe I,IBy(IeHuc
aFroMaJrbrro 6r,rcrpr,rr BBeBA palrlrlrx cfier(rpaJrbHLIX ltJ]accoB t1]. B Il ] 6r,r.,r

rrocTaBJrerr pfl/( SaAarr ro r,{x AaJrr,rrei.rmeNfy I{SyrIeHpIro, oAI.Ia r{3 ItoTopl,t-\ -
I{ccJrcAoBaHL{e Idx ABot:rcrBer{Hocrr,I - Tpe61191 r,raltepenurl JryrIeBLIx cliollo-
crei{. B cs.Ear,r c Drur{ BoBHr4nJra Heo6xoAr,r}Ioclr, paapa6or&Tb lvlerofl]rry on-
peAe.[eHr4.q JryqcB]jrx cHopocrei,i sBeB/I c 4u{panquoHHr,rNr crleurporpadiorr.

g 1. Cuenrporpar[

Cnerrporpa$ ACII-I1 6u"n crionc:rpyrrpoBar{ Iro pactlera}r lVL B. Jlo6a.resa
Ha .IIenrtHrpaAcrtoM rocyAapcrBeHI{o[,I orIrLIIio-][exaur{rleci{oN{ BaBoAe ($i,rpua
JIOMO). B 1961 r. oFr 6r,ur ycraHoBrrell n Soxyce Hocunra 722-ctt pe$"reri-
ropa Itpi,iNrcnoii o6cepBaroprar,r. Onru.Iecxas cxer{a cneltrporpa$a uonasana
na Sur. 1{. S4ecr 7 - rqenr,, 2 - naccerllcr{oBcltrli,i ltoJrJrr,rN{arop V :
:2485 run, Fll9), 3 - cmeur'ra.E pelrlerl{a, 4 - rlrracrllHa lllrtnA:ra, 5 -Bepr(aJro fiaMcpr,r (tt -:784,5 nt,at, Fll,6),6 - JrI4HBa rro.rr.E, Ba noropofi cra-
Br.{rcfi Hacccra c r[orou;racrunnoii. Iu$paH4r,roHHafi peilrerr{a, c HoTopoi,l
rroJryqeHrrr cnenrporpar{Nrrrr, rd}{eer 1200 runtpurollil,it,1 pa6o.urli [oprrAo]r Rro-
poii, gucnepcun 75 Llattu s o6racTr,r X1"3800-41t00 A.

Illuprana u{eJrr{ clenrporpa$a 6u.na orr6pana 0,3 il.il,1 \ro nplr {onyce
reJrecKorra s 24 il, cocTaBJrrrer 3',5; nplr aror'r IlpoeHr{rlfl qeJrrr Ha rririlcrr.rrrrte
paBr{a 0,022 a,t,at.
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Orrert'rp cpaRHeHrrfl AaBaira Jralura c no.lbrilr Harolrolr (Fe * Ne),ycranon-
JIeHrIa.fl n 1965 r. Br{ecro xre;nesnol:r gyrlr. B llalrepnerrofi o6racrr crrexrpa Bce
JrrrHr{r4 JraN{rrbr rrpr,rHaAJrerfiar E{eJreBy? Hpo}re 'rpex rr,rHl,rft uefirpa.nsuoro }[ap-
raHqa: ?u1,,4030,755; 4033,073; 4034,490 A.

Cretr4onr,re l,rclrrlraHl4x c[er{Tporpa{a, cge.rranHLre Ha BaBoAe, r{ Ilclrbrra-
HL{fr clreltrporpa{a rra reJrecnone B paBJIr{qHlIx rro"rro}HeHr{.Ex rror(aaaJlr{ Ha-
Jlurrr,re crvreuqeur,rrl;rr,rrurit go 100 rcn,lcen. B csflal'r c arr,llr n o6cepnaropuu 6rrn

@r.rr. 11, Onrrr.recras cxeMa cnenrporparla ACII-I1

flpoBeAer.r pn4 pa6or rro ycrpaHeHllro ltoucrpyr(rr{BHrrx r,r Mor{TaxrHr,rx HeAo-
crarrioB nprn6opa, cl)eAr{ Itoroprrrx uara6oree Ba}r{H6re: ynperrJreHr.re ygJra pe-
rrrerHr{, yJryrrlreHrre {uHcaqlrn ltaccertrI r{ HperlJreHr,rfl narrepbr. OHou.rarerr,-
HLle I,rCrIbrTaHr{.8 rroHaSaJrr{, rITo rlpr,I caMbrx ue6"narouplIflTFrbtx ycJroBI,I.fIx Hrr-
Har{rrx cnoJrLno-Hn6y4r, aalterur,Ix ruyrl4l"r ne na6rroAaercr. Bueqar:stsaur.re
cnerirpa cpaBHeHr{fl B Harlare Id B I{oHr{e HarH4oir a(crloar{r{rrr4 rleflur{oM r4cr{Jrro-
IIAET BJII4flHLIE OCTATOqHOIO TIIYTI{,E.

$ 2. I{snepeHrre rr peAyr(qrfl crer(rporpaMu

TIaueperure opr{rr{HaJrbHbrx cne(Tporpa}rN{ rlpor,raBoAr4Jrocb Ha oA}roM r,rB

AByx rrr4r{pocrtorloB: {nplrn Carl Zeiss lr {npur,r JIOX,IO (I43A-2). O6a,r,laxpo-
cnorra r,rNreror creHJIEHuyro r{B}IeplrreJrbHyro utnaJry r,r sr.rHronoii HoHrlyc-Nrran-
porrerp. flo"ne apeuufl ocBerqa.rrocn lar,tnorl AHeBHoro cBera.

llsr,reperlua rrpoI{BBoAr.rJrr{cI] o6rt.rnr,rlr cnoco6ou. Brr6r,rpanucr, 20-30
oAr,rrroqrrLlx paBHooT0To.flrqr.{x JTI.IHIIT-r B crleHTpe cpaBHer{[.E r4 Bce r{3N[epr{I{rJe
Jrrrnrrr4 BBeBALT, peHoMer-rAoBaHHrJe, Harlpr{Nfep, s L24], Ha naxr4yru rrB arux
lnnrnii rro HecnoJrbHy paa cJreBa r,I cnpaBa HaBoAr,rJracb rur,rponafl 4noliuax
Hr,rrb Mrrnpocnona. Vserl4.reur,Ie nr,r6upa.nocE, Tar(r{rr, .Iro6r,r r,Ie?r{Ay nuulrefi
crrerirpa cpaBHer{rrfl rI Hr{r.EN{rr ocraBarrc.rr csernbrir npoMe}fiyroH. Ourm uo-
}{ABAJI, TITO ETO SHAII}ITEJIEIFIO YBE.TII'IqI{BAET TOIIHOCTT' HABEAEHI{,g. IIOCIE ]4BME-
peHI,rfl cnertTporpaN{N{ri B oAHorI }raflpaBJrerrr{Ir n"[acTI4Hria IIoBopaqI4Ba.rIacb
na 180" uo rroBr4r{r{orrHoMy yrJry, r{ Bce rrBN,repeHr.lfi noBTop-rrrucr,. Bc.a rrpoqe-
Aypa r{BNrepeunr"r o4Hofi rrJracrr4Hr{r,r Br\'recre c ycpeAHeHr.reNr u rreperr{cbrBaHr,reN{

AJrr{ Br,rqr,rcJreHr,r.rl Ha tr{a[rrrHe BaHr,rrraeT 6-8 .rac.
O6pa6orna r,rsuepenraft rpor4aBoAr{Jracb Ha SBUN'I <Muncn-l> o6cepnaro-

prrl,I rro [porpaMr{e, cocraBJreHHorr [. H. Pa.rHoscnr,{rr. NleroTlorrr HarrNreu];-
l-rrrrx ftBaAparoB Bblrrr.rcJrtrr:rtcb Hoa{SuqueHTr:r ai rroJrr{HoNra rperr,efi cTerre}rrr
Blrt1a )" : clo * ap * ar* * auit, yltroB.nerBop.flrorqero lr3MepeHrrfilr cleHrpa
cpaBueHrrfl. 3l(ecr, l, -'la6;ru.rnsre /(Jrr{r{br BorIH crrenTpa cpaBHeHr{f , # -
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clte;Ilrr4fi orcrreT r,rl4ripocr{oIIa c ror,roql,lo Dlror0 rloJ]I,IHOMa IvIElllllitlit BhI-
IIUC,I.FIJIa I4 BLIAaBaJia H& If€tIi,lTL CJIei(yIOUII4e Be"II4rII4HbI:

a) xoe$SflqrleHrlil n0.rII{HoN{il;
6) uennaxu; trol( Hr.rl,rr{ rrour/rrirlrorcrr paaHocrr{ AJTIaH tsoJIFI JrI{HI4iI clelirpa

cpaBlreHI{.fI, Bbrrll{cJreI{IrbIe ro roJrr,rHor{y c rloMoIrIbIo orcqeToB 1\rI4IipocIiona
I\,I?IHVC TA6JII{'IH},IC ;

B) ItruHbI BOJIII JIr{HLIi,i tllreBllur, BLITII,ICJIoHHI>le rlo aroNry rloJII,tHorry;
r) ry.IeBbre crtopocrr{ rro Ka}rilloii MB Jrytqrrfr" BBeBArI. Saren &H€tJrorr{rrlrrJtrI

cnoco6oi\r Maur{Ha BrilrrtrrcJrfJr& II Br,rAaBaJIa Ha rlerlarb BeJrtrraIu}IIrI (a)) 
- 

(r))

I.1r{ noJrr{HoNra nflTorl cTerIeHI,I.

,(,anee l{aurrrHa (oqI{tr{aJra) [porparnry or 01111460r( rrprl oro?r{AecrB,rrerlrI}r
crrelirpa cpaBHeHr{.fr r{ or orlr{coH. A"no sroli qeJII,{ r43 rlporpaMMbl B6l6pacblBa-
Jracb ra rr4trrfr, AJrfl Horoporl HeB.sBHa rro rIoJrr{Hotr{y rperbefi crerlel{I4 HaId-
Sonsruag. Onrrt uoraaaJr, rrro HeBrrBliI{ rro rroJlrrHo]Iy n.EToit crerleHu r.Iclorlb-
sOBilTb /Urfl r{ClpaBJreHr.ri,r HeJrbBrI, rali HaH rlacro }IaurlaHa SyAeT BLISpacbr-
BaTr, coceAHroro npaBLlJrbHylo JII4HLIIO, a FlelpaBI,lJrbHyr0 OcTaBJrflrb. B ro rHe

Bpe\IE rloJrI{HOM rIflTOI"r CTefIeHI,I B HeIiOTOpLIX CJIyqagx, xax 6y4er rroKaSaHo

Aa Jr r, ur e, AaeT .rr yrrl]Iee IIl]I46 JII4]r{eHI,Ie.

n'Iaruuua noBTopflJra BbIrrrICir€HIIfl II (oql{tqaflaD rlporpa\{My or c;re4yiorqefi
orur.r6nln, flocre Toro r{ax Bce rreBflslil,I craHoBL{JrI4cb oAHoro tropflAlta, BLIqtr{c-
Jrer.rr.rrr nper{paqaJrr.rcr. LIaule Bcero npI{xoAI{JIocb Brl6pacbrBarb 2-3 JII,IHI{I{.
Bca upoqeAypa Br,rrIr{cJIeHI4i,r Balrrll\,raer 10-15 NII4H. AJIfl naxrqofi cnexTpo-
Ip ar{}Irrl

Or;1err,uo BLIuI,ICJTtIJTT{cb rlonpaBIirI Ba ABI,I}Hesrae Seunra rro rporpaNIN'Ie,
cocraBJrelrltofr FI. B. lo4onulrxoBLItrI.

Ta6,nn.rnr,re AJrrrubr BoJrH crrerirpa cpaBlreHr4fr rd BBeBALT, BBoAI4tr[bIe B lrpor-
parrr.rv, 6panucr, ua [B]. CuctenraurrecH]re ourr6r(I{ B AJMHax BoJrrr nlrniaii
OB-snee4 r{ccJreAoBaHbr s [25]. Tarr nuuegeHr,r cpeAHI{e BHaqeHI{.rI paBHocreii
({Jrytlgrur cnopocrb rro Jrr{Hr{r{ rrr,rHyc cpeA}rfl.rr JryrleBafl cHopocrb rlo BceMy
crrer{rllyD. floxaaauo, rrro ara paBHocrb BaBr{cr{T or AI4crIepcI4I4 I{ cBrBaHa c

6.ueu4raponaHr{eM .rlr,rur{li. N{oxiHo 6r,uo 6r,r cAeJrarb [oAo6uoe l{ccJreAoBaHlre
r{ Air.tl Harrreft Ar,rcnepclll4, oAHaHo I,I3 Ca},Iofi IIOCTaHOBKT{ pa6Orrt flcIIO, qro
yqer peByJrbraroR pa60rr,r rraua [25] npr4 Aocraroqno 6olruro]I qI,IcJIe I{BI\,Ie-

pfle\rbrx .ulrurarl He uarreur{r peay.rrbrara, a Jrr{rrrb Sopuanr,uo yMeHbIxI4T onru6-
r{y.

Cpaunerlue It.rrr,ilr BoJrH "IrI,IHr4r"r ?r{cneBa I,{B crII,IcKa [8] (xteneanaa gyra) lt raa

crrr,rcna [26] (nauua c rroJrr,rNr naroAoNr) rror{aaaJro, qro paBJrI{rII{e Me}I{Ay HLIMr{

illrr.{Be4er H cr{crerrarra.IecHoii orutr6rie [opsARa - 0,2 rcnlcen, rlro Hecylqecr-
BCH uo rplr rornrocrl{ HArrJr.{x ltrttepettrtit.

$ 3. Aualus ouu6ox

Onucannrtu cnoco6olt 6br.rrr,r nallelleHrl rxecrr, crreHTporpaN{N{ AJr-rI rr-rlTI{

cralrirlapTrrbrx SBeBA paHHr4x crler{TpaJrE,rrbrx nJIaccoB. Jly.1gg1,1g cHopocTl4 AJr-tr

BBeBA'lrPeg, e Cas, AE Aur u 102 Her Ba.srrr usl)tn1,a Ana 10 Lac - ua 1271.
Peav;rurau,r ualrepeHlui cBeAeHr,I n 'ra6ruqy, rAe Aalorc.s:

7-3-fl rpaSr,r - HaBBarrI{e BBeBAII, ycronnrrit Horfep crrel{rporpaMl{l,I ?r

ql,rc.rro rmstit B crleHTpe BBeBAbr, I,rcfroilbaoBaHHl;rx AJIfr orlpeAeJreHr{R ,iry.renoli
cnopocrr{. llonropenue r{oMella co BBeBAoqKoiI oaua'laer rloBropHyro o6pa6or-
r(y, B r(oropofi ucupanrenr,r ornlr6rir,r B orolnAecrBJreHl{I{ JrI{HI,Iii clel{Tpa cpaB-
HeIIL{.s, BaMeqeHHLIe upu uepnon o6pa6otxe;

1r-s rpa6a - JIyqeBa.E cr(opocrr,? orrpeAeJrer{Eafl HaMr4. SAecr I1 B CJTeAyIO-
qrlr rpa{ax Bce BeJrr/tqLrHLr Br,rIla[{eHLI ]l nrulcen;
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0,3
0,5
0,2
0,6
0,6
0,7
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Cpeguee

5-a rpa$a - Bepo.s,iHa.rr ornu6Ha, BrrrrrucJreHHarr rro (roprry.ne

a - 0,67

-

2(u-u)z
-n@=Tl '

IAe 2 - JIyqeBafI Cit()pOCTb IIO HariOli-JIr,r5O JrrHrrrr, o - .n;r.1gsnfl Cr{OpOCTrr IrO
BCeN{ JJI,THI,{.g\I, n - 

TIUCJTO .Ilr,rHr,Iii, Be.rir,r.Ir,rga o' xapanTepr,lSyeT BHyTper{Hroro
TO(',il-rOCTr, l4sIre peHr,rii ;

6-a rpa{a - Bepoarlroe yriJror{eHr{e or riaraJro}nHoro BHaqentrrrr B rrpeA-
IIoiIOH{OI{I,II,I paBHoIf ltorllloCTr{ HauIr4\ rI rti}TaiIOtr{HLrx OIIpeAe,r1eHur,i. Be.III,IrIrrHa
A, xapaItTepI,IBylorqafI BHeuIHroIo rorrHocrb r,r3I,IepeHi,rIl, B],IrJr,rcJrfIiIacIr rro
droprry,r e

A:0,67 '+
rAe a0 - .[y\reBafr cnopocl]b, BBflTafl uz l'24, 27).

7 u B-r. rpa{bl - BepoflrHrrle orrIJ,r6xrr olluoro r{aBelleui{fl }rii Jrrrr'rrrro cr€rr-
Tpa cpaBHeHutr Tr Ha JII,IIIT{IO 3Be3^rrr;

9 ll 10-s rpa$bl - BopoarHr{e outr,r6rilr rrBr{epeHr,rfl BCex irr,rHr,rli cpaBHe-
li.r4fryl ncer nl,rruafi SBeBAII. Onn uo.,ry.lgrrrrr AeJer{I,Ietr{ BeJrI{rIr{H, coAep)rtaqr,Ixcfl
B rpa4ax 7 lr B na Hopcr{b HRa/Iparrl,rri r,rB rrpor.rBBeAeHrr.rr coorBercrByrotrIero
qIlIC.IIa JII,IIrI4i.i Ha ql{cro nane71enurl. rJ arqe Bcero IIeJraJrocL ro Boceil{b FraReAe-
ruaii lta r{a}nl{yTo,rrl{r{I4ro AJrfl Ha}r{Aoro ro.Tto;FteHlrfr rlJlacrlrrinrr.

7l u 12-x rpa$r,r - Beporrrubre HeBflBrir,l tro ro"rrr{rror{arf rper6er,:i r4 nflror:i
creueuer.i AJrrr Bcex r,rsuepeulrr,i.

Cpanuenr,re 5 u 6-fi rparf nonaarrBaer, rrro AoBoJrbHo xol]orxarr BHyrperrrraa
roquocrb (n cpe4ueu l._ {,6 nnlcen) r,ralrepeilr4fl oAHoir rrJracrr,rHnr.{ rroArBcpEr-

Aaercfl r,r xopouerl Blrerur{er,i cxoAr{Nrocrtro G : . 1,1 nat lcen). He6o.nt-
trIoe crtcreN{arprrrecxoe paBJrrrrrr4e Harlr{\ onpeAeJreHr.ril u 121t,27], panuoe

-L,9 n,vlcen, IIeJrbBfi crII4TaTr HaAelr{rro ycraHoBJreH[rr,]rl r{B-Ba He6olE,uroro
qr4c.1]a 3Be3A.

Hara6onr,luee pacxo?r{AeH\re (ni - L', - -'14,0 nulcen), Ha6rroi{aelroe y
AE Aur, N{o}r{er 6r,rrb csRaar{o c rrcper{eHrrocrr,ro aBeBAbr, r4aBecrHofi uB 6010-
aJlel(Tpr4qecHr,rx Ha6JrroAer'u4ii. Ero Tetr 6o.[ee BepoflrHo, rrro Jrr4Hlrr4 r{e}r{BBeBA-
Horo naJrbr{r4-fl B crler{Tpe aroii BBeBAbr rronaaaJrr,r paaJrrrrrrre scero f 2,8 nn,lcer;.

B ;urreparype qacro orMerraercrr lrepe],IeHnocrb JTyireBr,rx cHop0crerl y
paHHI4x BBeBA c ailfnJrr4ryAoii B HecHo,rrbno t;ttlcerc, Harrprri\,rep y 10 Lac. 3r'o
L{o}I{eT TaH}Ite npI4BecTII H {LIHTuBHOIIy }r\yArxeEr{}o Bl{elrHerl rOrrHOCTr.

trilal,repeulra cflertrporpaN{Nf, rroJryqeHHbrx B paaH],re ceBoH6r, 6rrlru nnrno,n-
HeI'IbI pa3[rDrNIpI Jrr{ItraMr,I r,I Ha paSnLIx [rllHl]ocltoflax, oAHaHo 3To He oHaBa.lr0
cy]I{ecTBe I-IIIOIO tsJJI,IrrHr4.rr IIa TOrrHoCTrr 1)Lr3)r.,1 r)TaToB.
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@nr, l,2, Bas[cfi,uocrt EeBEBoR rro troJrrrrroMaM Tperrefi (cner:nrre RpyH{Rr{) tr rrrroft
. (teltrbre RpylI{Rr, cre[eneft or AJrrrELr BoJrEr'r

qlrcna lra pllcylrnax o3lraqalor ycroBlrr'Ift I'roMep cflcnrporpaMMl]I

Paccuor:peu te 7 -12-i4. 
rpaS nonaallBaer' alro HaIt6oIL[Iafl oItrI{(Fa BHo-

crrrc.E rrpr4 rrocrpoeHr4r4 IroJrIrr{oMoB rlo JrrrulltrM crleltrpa cpaBlreHl{fl. Oto no-

mer dr,rir, cB.flB;Ho c AByM.rr [l]r4rrr4Har{rr: 6[eHAIdpoBaHIreM Jrrrlrl4it cler(rpa
cllaBr,reHr4.rl u HeTOTIHOft arrrrpoHCL{}{aql4eii I43N{epel{Ilft CleHTpa CpaBIIeHI/ttI

niluuolrorrr. Ha {ur. t2 noxaiaua BaBr{cr{N{ocrb HeBtIsoR Air.s JIr,IHrtli crleHTpa

opaBgegr.r.tr lro rroJrr{Hor{aM Tperlefi r{ nflToft crerleueft oT AJrr{HbI BoJrHbr AJrf
Hecr(oJrbnrlx I,IBMepeI{Iafi. IIIectr pI,IcyHItoB, co6paHHLIx Ha &I'II' 12, uontuo

coBeprrreHHo qerKo pa36r4Tb Ha rpl{ TI'Ila.
I run. cro4a orlroc.Erc.fr pesyJrbrarbr o6pa6oTxu clleH'rporparqu 31* rd 38.

3AeCr, HeB.aBHI{ IIO IIOJIIII{OMy TpeTLeI:I CreIIeHI4 AaIOT IIJIaBEyIo HpI4ByIO' a rro
uOJTT.IHONIy IITITOfi CTeIIeHITt - np.ENlyIO JII4HIaIO. OuenUgnO, qTO B TaItI4X CJ]y-

qaflx Heo6xoAr{N,ro u Aocraroqrro IlcrIoJIE,SOnarr, auupoHcr4MllpoBal{I4e I{BMepe-

Hur:i [oruuoMot{ rlrrrofi crerreHrr. Paa6poc reNIH],rx ItpyE(I{oB or(oJlo rrpflI\{ofi

r[o]r{Ho qeJrrrHolvl o6'S scuuts omu6HaMI4 . I4sNIep elrr4it.

[[ tuq. Cro4a oruoctlrgfl I{sMepeHI{.fI cIIeHrpoIpaMM 30 n 50, rAe o6a II0TII{-

HOMa Aaror rrpfr{yKl Jrtr4Htr{ro, HO C 60lb[rr4M paS6pocoM, r(oropbrft' uo-nu4lr-
IuoMy, cB_saarr c ourlt6oquLrM rrprrrlr4cbrBarrr4el[ AJIr,IEr,r BoJrIlDr Jrrrur4fiM crlerrpa
cpanneuun. Sgecr 6rrno 4ocrarouno r{crloJIr,BoBaIlrr.fl rloJrr{}IoMa rperr,eft
CTEIIEIII{.

IIlrlru. v uauepeurafi cuexrporpaM\{ 77 ia 118 aai\.rerrra BorIHa ItaH y trprI-
6"nramenra.s rroJrlruoMa rperbeft crerleHra, TaH r{ rIrITofi, B arolt cilyqae r( I4-BMepeE-

HbrM ;ryqeBLIM CIIOpOCT.aM HylI(HO oTIIOCI{TbCfl C OCTopO?I(HOcTrIO' a 4rac[{epeu-
r{r{aJrbnble cABr4rId lv::attfr, Ilal{epflrb HeJIr,3.E. flpuuuna cToJrb CTpaI{EoIo rro-

BeAerrlrf HeBflBon ocTaJracb r{eflcHoft? rro [pI4 6otee utw Melree paBlroMeplroM

pac[peAeJIeHVvI rlt:rrtlfr. BBSBA6I IIo I4sMepeHHoMy yqacrl(y CIIeRrpa (uto 'Iaqe
Bcero IIMeeT MeCTo I{a [paI(TI,IHe) aro O6CtOgrelr,CTBo IIe [pIIBeAeT H 6Orrl--

ru14M oru146fiaM.
C uorroq,tro 7 u B-it rpa{ }{oE(Ho olpeAeJrrrrb rlr{Hl4lvlaJrbl{oo III{oJIo H&Bo.

AeHr,Ifi Ha JIIIHIIIz CleHTpa CpaBHeHI,lfl I{ BBeBALI AJLrI IIOJIytIeHIlfl BaAaHHOfi TOE-

rrocrr{, ,{rn aroro Ey}nHo BocrIoJrbBoBaTbcE orreBIa4noft {opruynoft
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ITI4NII4 JII{HI,Ifl ilfI4.
Aorop rny6oHo npr.rBlrareirelr

Ba cocTaBJreHr{e ilporpar,rN,rr,I AJrfr
IvraHr{e H pa6ore.

t'Ae o0 - ollrra6na oAHoro HaBeAeHr4fl, O',- r:pe6yetr{afl TorrHocrbl n - trcrio-
Nroe {rIcJro nane4eur,rii. O4naHo Hy}r{Ho rlot{HI,ITr,, rITo BAecb LIBr{epflJII,IoL oTaI{_
AaprHbre BBeBAbI c peSrir{l\rr,r irr,{Hr4fltrr4. rJpr,r lrauepenrtr,r 3Be3/1 C 111r,lpoiir,rrr[
JII{HI4EN,IrI rrI{CJrO UaBeAelrnii Ha ",rr4rrr,1l{ SBeB/Ir,r, oqeBr,rAHo, Ao.rrir{Ho 6rrrr, yne_
.rII,irIeIIo.

SaKrrcqerrue

1. Paapa6oraHa r{,eroArrra orrpeAe.rrcHrrfl ryqeBr,r\ cnollocrer-r c 4nSpari-
qI'IoHllILIr{ cfler(Tporpa{olr. Bepoarl{r,Ie IiaIi c.uyuarlnue, rin r,r cr.rcrer,rarr.rrre-
cHne oruu6xtr{ cocraBJrrrror Bceto l-13 n,-ulcen

2. floryueur,re cuer(rporpar\,nr B paaHoe gperr.E roqa 6ea repMocrarr,rlloBa-
I{I{fl CIIEHTPOTPA{A, I,ICIIOJIITSOBAHIIE PAtsJII,IqHI,IX IiACCET, I{3IIEI]EHTIE HA PA3-
HLIX l{rr}tpocltoIIax I'I pa3il[qHbIr,II{ .[lI](a]II,I -- Bce DTo He B]roCrrr naxlrx-nr.r6o
cytr{ecrBeH}Ir,rx ouru6on B r,rar{ep.rreN,ryro .xyrreByro c1opocrrr.

3. Jlalrna c [orIbIN{ KaroAor{ .aB.]rflercr{- y4o6nr,rri r.rcrorJHr.rnorr crrLrrirpa
cpaBHeHr,rfl. tr{cuoflr,aosaHrde A.rrr,rH BoJrrr rrB [B] grrs ,ratrrrr,r He BHocr{r cyrle_
crBel{I{brx olun6oH.

1+. ITpv r{ccJreAoBaHur,r 4r,r{{epeHr{rrairl,Hbrr cABrrroB .nnnuii ueo6,ro4uuo
crpourb BaBllcl4rloct'I4 TLIra [peAcraB.rreH]rrJ\ Ha $r,rr. 12 tr ts]Iocr{TE, coorBer-
cTtsyIOqI{e IOlpaBI{rI 3a OCTaTOTIHyIO Bo.irrry, B0SHIII{aloqyrc tlB-3a IreroqHoCTr{
rIp eAcr aB Jr eHr{.rr r.r B Mep enlart cue nrp a rro.rr r,rHo t.roM.

5. Nlontuo aHaqr{TeJrbr{o ycnopr.rrr npoqecc r,rarrepeHrzfl r,r yBeJrr4qr,rrL rorr-
HOCrb pesyrrbraroB lq"[blq oAHr4r{ rryreNr: cosAarr, sJleHrpoHHyro r,rsr,repr{reJrb-
HyIo Nrarrl{Hy rl{na [28, 291 c BbrxoAorr na nep{o,,reury. OcoSeurro Ba}r{Ho npr,r-
lvIeHeI{LIe Tar{}IX I{aIrlrH AJIfl r,rSil,repenr,rit.uy.renl,tx c}iopocTerl anea4 c lur.rllo-

A. H. Pa.rnoncHouv lr H. B. fo4onauriory
Br,rrrric.rreHrrfl lra 3BI{tr,I r,r rrocrorrHHoe r]Hr,r-

tl acm cnenrporpallr{ rtBrrepflJrr{
u B. tr4. EypHauren.
Mapr 1967 r.

ff punelau,ua npu EoppettnApe

1..(ono,nuureJrrHoe lrgvrreHle 3Be3[br HD,175514 floxagaJro, rrro cTo cnexrpa.nrrro-flaofi-
Hafi 38e3,(a c SarMeHflefil. OAHaHo no T-cttopocrl{ clcreMa r.re lrorxer 6urr orHeceHa r(
aror{arrr,Eo 6ncrpr,rrr o6rexrarr (cu. Airpou. quirnynflp, Ne 448, 1g67 r tr{an. Itprr,ncxofi
actpo{xra. o6c., 4O).

2. flolta3arnax ua lprar. 12 <nonra>, Rari Br,rrrcrrrJrocr, crr.saaua c HexoropLrNrrr orpa-
Eltqeuiltrlfrl Br)Itrr'rcJlilTeJrErrott nporpalr,ltrr, Ee ltoi{iEo rrs6elxa:rr [yreil,r rraclxTa6rrponalilra
Irc,roAHLIX AaHHr,rX.
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AHAAEMT{fl HAyIt CCCP

r.r_3 B E C T 74 fr r{ P bI M C r{:O rr A C T P O O TI 3 Ilt q E C n O fi O B C E p B A T O p r{ 14

Totrt XXXIX, L969 r.

O SllEBAAx TUIIA RW Aur II IIEIIPABI4JIbHbIX
II,EPIIMEIIHF,IX (Ia) PAI{HUX CIEHTPAJII)I'IbIX ITJIACCOB

T, M, P cc rt, ti o o c'tt cL tL

Ha ocsosaufln crrenTporpaMM, [oryqeurbrx c Arrc[epcwefr. 1,5 Llnn, rtpoteAerro cpaB-
rreul{e crrerTpoB 3BeBA BU Tau u V923 AqI trra Ia co crerrpaMrr EopMaJrbErrx aeeag. Paa-
JITIIILIe B clenrpax cpaBrrrrBaelrblx BBeBA olrr,csr.etcg" trpracyrcrBrlerf o6o.uoqen y [epeMeE-
rrbl-{ rBo3A BU TarL rr V923 Aqi.

3nea4a V923 Aql rrueer gedruqnr BoAopoAa. Benuqusn elenrpounoft rrrrorr{ocrrr
lgno: 72,86 lcropocrr.r u, : 36 nmf cen, fioryqearbre 4lr o6olouxu V923 Aql, roropar
o roM, rrro o6oro.rna V923 Aql ,rBJrrerc.q 6o.nee paapenreunoft, ueu arnoc$epa cBepxrr{rarrra
6 CasA.

Cpanrtlre,nr,noe lrayqelrrre 10 nepeuenr,rx BBeBA rrrrra RW Aur u Ia [9, LL, t2,15 u sa-
crorrrqa.s pa6ora [or(aBbrBaror:

4) uer aalretuoro pa:rttlrr{lr B xrrMl,rqecr{oM cocraBe cpaBrrrrBaeMr,rx [epel\{ernr,rx rr riop-
}fAJIbEI,IX BBEBA;

2) gttx 6o.rrrtr,rncr:ra [epeMeurbrx 3BeBA oJremTporruble rrJrornocrr,r EecxoJ]rrr(o BBIr[e,
qeM AJIE HOpIIaJILIIBIX sBeBA;

3) ottrolreuue coAeplr{aurrfi Bolopola H co[ep]r{anflro reJrrrfl B paurrr.rx B-anes;1ax yxa-
3:trIHr,TX Tr,InOB TailOe ?{{e, Har{ B TIOpMaJIBTII;IX BBe3[a.{.

Bce lrey.lsuur,re rraMrr rrepeMegurre, Ba ucnrloqeErreM Tpex Be-anee4, pacrroJraralorcrr
y uurxnefi rpaErrIIBI rrasuoft rrocJreAoBareJlbuocrrr lr Erlme cBoLrx BBeBA cpaBreEfifl, qro
roBoprrT o I,roJroAoNI Bo3pacTe IrccJreAoBaEEbIx IIepeMeIIEr,rX.

ON STARS OF RW AUR TYPE AND IRREGULAR VARIABLES (Ia) OF EARLY
SPECTRAL CLASSES, loy T. M. Rachkouskaya.- Spectra of BU Tau and V923 Aql stars
of Ia type and spectra of normal stars are compared on the basis of spectrograms, obtained
wjth dispersion t5 A/mm. Tbe difference in spectra of comparable stars is explained by
the fact that the variable stars BU Tau and V923 Aql have shells.

The stal V923 AqI has a defioit of hydrogen.
Values of tjie electronio density Ig n":12.86 and velocities up:36 km/sec, obta-

ined for the shell of V923 Aql, indicate that the shell of V923 AqI is more rarefied than the
atmosphere of the supergiant 6 Cas A.

The comparative investigation of 10 variable stars of RW Aur and Ia types 19, LL,1.2,
15 and the present paperl show:

t) there is no noticeable difference in the chemical composition of comparable variable
ancl normal stars;

2) for the majority of variable stars electronic densities are somewhat higher than for
normal stars;

3) the hydrogen helium ratio in early B-stars of indicated types is the same as in nor-
mal stars.

All variables, investigatecl by us, rvith the exception of 3 Be-stars, are disposed by
the lolver boundary of the main secluence and below their stars of comparison. This indica-
teli the young age of the investigated variables.

$ 1. I{ccre[oBarrr,{e crrenrpoB BBeBI Bull-au rr V923Aql

Ilpoue4euo c]laBur.rreJrbHoe rray.reHr4e crremrpoB anea;tr f3U Tau r,r V 923Aq1,
noTopDre cor,rracHo 11 , 2l rrpr4rraArielr{ar r( Tr4rry HerrllaRr,rJrf,Hr,r x [epeMeH-
rrbrx paHHr{x cner{TpaJrrrHrJx nJraccoB (3roLfr4rr 3Bc3A r} 17,21 o6oerra.rae,c.s
cr{t\rBoJIot[ Ia, ttoTopnrl{ AJrtr HpaTltocTI,r }IbI I{ 6yAerr rroJrr,BoBaTr]c-fl B AaJIblreii-
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rreN'r). B HaqecrBe BBeBA cpaBr{eHnfl 6*rrw uayqeur,r E Peg-(ArfI BU-T^ry) q
Z Cis (gnn Vg23 Aql). Hporrre roro, rrprr r,rccrreAoBaHr4r{ o6oro.rxn V923Ac1l
l,rbr IIcIIoilbBoBaJrrl B fiaqeCTBe BBeBAI{ cpaBHeIII{fi CBepxII{raI{t 6 Cas A,
cner{rp r{oroporo 5nr r,ray.reu n [3].

CsbAeurafl o ua6rro4cul{.sx neperrerlHi{x sBeBA trpe4craBJlenbr s ra6,r. t.
O6rqrae cseAeHr{.rr o6 rnccle4yeMblx BBeBAax AaIIbI n 1a6r. 2: n nepnoft rpa$e

AaeTCf HaBBaHue BBeBAbi; ro nropoli - BeJI[quFIa BBSBALI; n rperreft 
-__crre6-

rpanrurrr)i HJracc corJracno L7,2lwtx fiepeMelrlrblx BBeBA ri corJracuo r.41 attn
BBSBA cpaBHeHHfI; B uetneprOfi rpa{e saIII{Can CIIeHrpaJIr,Hstft n.iracc rro Ha-

IrrrrM orIeHKalI; ILrIra.s rpa{a coAep}I(I{T otrpeAeJreHEyIo IIaMII BeilI4ql4sy

lll[r,; wecrax rpa{a Aaer BeJ.ILIqIIHrI cl(opocreii npaqeul{fl, IIOJIyqeHHLIe rro

Ha[rr,rM Ha6JIroAe}IurrM.

Ta6llrrla I

l)Hcrro-
SUIu{[,

h.rn

CneHrpa.rr,-
uas o6lracr:r

I,A
ll BeBlla

V923 AqlBU
Tau

t. t0

50

t
L

L

t. t0
1.20

4.IX 1965 r.

9'Y
19.I 1966 r.

4400-rt900

3700-r+400
4400-4500
41+00-4900
3700-42r00
3700-4400
3700-42+00

30.IX 1965 r.

3.X

t4.x
2L.X
,'Y
t4.VII 1966 r

4.

L.45
1.40
35
J

J

L.50
t. t5

TaSultqa 2

3700-4400

4400-4700
3700-4400
3700-4400
3700-4400
4400-4700
4400-4700
3700-/+400

BLI irau I n,r- ,,rl
6 Pes I a,oo 

I

V923 ArlI I 6,3-6,41
2 cys | +,so 

I

BB
llu
B5
115

87
BB
B7
82,5

290
200
28t)
1.90

- 0,30

+0,20

-1,70

Cnexrpr,r yHaBaHHI{x sBeBA 6LIJII4 c{Ororpa$upoBalll,r npl4 IIoMotr{I{ Atr-

frpanquorinoro cuentporpa{a 1220-run, Pg{neHropa I{pr,rncxoft acrpo{I43l4qe-
crioi, o6cepBaroplIl[ c gucrepcueii 1"5 Ll nn, B cIIeHrpaJIbHoM ]IHrepBaJIe

?,"?"3700-4900 A, Ha IIJIacrI4IIxax Koclah OaO. I{aln6ponna cuel(rporpaMM
rrpor{BBoAI{JIacb IIprI IIoMoIq,I4 cTyrreuqaToIo ocJIa614TeJIfl Ha CIIeRTpoI'pa{e
I4CII-51 . Sarey cuenrporpaMN[r,r 6r,rJrr4 BarIr{caubr na uraxpo{orol\terpe ts [I]r-
Mr,rx r{qTeIIcIdBIIocTfIx c yBeJlraqenrleM B 50 paa, floilyqeubl I(oHTypbI BoAopoA-
Hr,Ix Jrr{rrl4ft r{ oilpeAeJreHbr Dr(Br{BaJre}rrr{L,Ie llrr{pl4flLl Bcex ctrel{TpaJrbHl;Ix Jrr4-

uuii. ,(,.rn oIIpeAeJreHr{-rr crrer(TpaJrbHBrx r{JraccoB BBeBA r4crloJrbSoBaHbr BaBucI-,I-

r\{ocrr{ ras [5,6]. ]tan BrrAEo r43ra6JI. 2, le.amm oqerrmlr ctrexrpaJIbIrLrx HJIacCoB

sBeBA HeCHOJILHO OTtrItr{qaIOTC.fI OT trpI4BOAIdMLIx B 17, 2, 4l'
CneHrpanr,nbrft r{Jracc o6o.nosxrl V923 AqI orrpeAeJreE Iro Er(BrrBaJIeErrrr,IM

rxr4prrHaM rluuuft Fe II: 1,4385 lI ?\4173 + )"4179 A r.rs aasucllMocreft' trpl4Be-

[eHHbrx s [6],- rI oKa3aJrctr paBEbrM A4'

7 lleu. HpT,rMcHoft o6cepnar., r. XXXIX 97

Sp Ii, 2, a]

eu"no- I cneHrpa,nruaa
arrrllrn, I oOlacrr,
h,il 

I 
r, A

Itr I asin;,
" I tn+tceE3 BeBIIa n'p') Sp



tr{cuonrayn DKBrdBaJreETrI},re mr,rpr{Hr,r nnnufi I,I HprlTepr'Ir{, [peAJrox(eHubre"
r [6,7], Mr,r EaltrJrrr a6co.nrornyio BeJrr4rrr{Fry M, g,nn L{Byrlaerrr,Ix areag (ra6n. 2).

CueHrp BU Tau - BBeBAbr c o6ono.rxoir xopouro rtByqeH I{ari B r{or{eurr,r
Dogrrr{KtroBerrmtru rlcqeBr.roBerru.s o6oro.rHr.{ Bonpyr Hee, TaR u s o6brqHoM co-
cro.flHr{r{. A. Cueme6ar [8] orr\,reqaer, rrro rlocJreAnue ua6lroAeilvrr c[er(rpa
BU lfau n 7954 r. roBop.rrr o rol,r,.mo o6onoqria Bor(pyr BBeBArI oc.ra6esae'l.
0ro npoanrflercrr B yN{eHbrrreHrr\r Durcctrfi B BoAopoAHlI-\ JITIHI{rIx I,r B eABa
BaMerrror,I rtpr'rcyrcrBrrr,r MeraJrJrr4rrecKrrx runuli o6o.,roqrtu. CreHrporparrlnu,
ro.uyt1g1111ure Ha[,Ir{, IoATBep]r{Aaror npoqecc oc.na6esaHld.,r o6o.novfiI,t,- B

rloJr;By DToro roBopITT rloJIHoe orcyrcrBr4e r{eraJIJrI{rIecItIIx rraur.rrli. B IBI
BeJrr{qrlHa D\,rr,rccrrr,r BoAopoAHbrx nr,luufi He rlprlBolgirca, iloaro}Iy HCJrbBrr Hr,r-

(Dur. t. ltonryprr ruuuft H, r'r H, V BU Tau

qEIO CHASATb O HOTI4TIECTBEIIHOM
IISMeHeHI{U Stlr4CCI,M Ba trepI4OA.
c 195/t no 1966 r.

Ilpucyrcrnyrcu{r4e B crrer(rpe
BOAOpOAHETe ilUHUt4 I4MeIOT Br{A
ur{poxr.rx a6cop5quft, rra Horo-
pbre HaHJraAErBaeTc.s EMucctrfl B

BrrAe [Byx nor{rroHeuT. Suuccrag
r{afeer nau6o.nr,myro r4rrreHcr{B-
I{OCTL B IIepBbIX .IleUaX 6ailr-
lreponcnofi ceprrr{, r[ Ha Henoro-
pbrx cuer(TporpaMr{ax Bar,rerHa Ao,
Hs. Ha {rar. I [pr4BeAeur{ cpeA-
Irr4e r(oHTyprr Hp u Hr.

,(na oupegeileHfin aKBrlBaJreHTHr,rx rrruprlr{ BoAopoAHbrx ttutrttfr. florJrorqe-
Hurr \Irrr BU Tau lrlr ocro6oguJrv vx ltorrrypbr (Hpoue nrauuft Hp u Hr, r4e.
gurrcc\Tfl. AoBoJrr,Ho cranr,uax) or at!{enTa ?Mtrcctrrvrl r{ar( aro 4eranocr a [9].
fIo HanrAoft cfieKrporpaMMe 6rrura noJlyqellbr Wt LrSaTaMI ycpeAHeHr,r, IIocnoJrr,-
Hy pacxo}I(\e]J:rdfl. B sEaqeHr.rr{x wt, Tto orAeJrbHbrM otrpeAeJrerlr4nrr 6r,rnu se-
6orsrurae. Peaylr,rarr,r [pr{BeAerr},r s ra6r. 3. ttar Br{AHo ].rB AaHrrr,rx ra6nuqrr,
wt BOAOPOARTTX nUrIUii EeCr(OJrbnO ilrel{brrre, qel[ y BBe3Ar,r cpaBrreH],rfl.

Hpoue BoAopoAHbrx rrrz-:utrfr.i B crler(rpe BU Tau BrrAHrrr rrrr4ponr4e rrtrttrtrr
feJltr{.a, TIIITe}ICTIBHOCTb r{OTOpLIX [peBbrrtraeT Ir]rTeHCrrBHOCTb IeJrrzeBLIX Xlr.l,:.rzft'

BBeBABT cpaBrreHr4ff E Peg. 3:ru pacxorxAeHr4fi ynaaaHEr,rx Brrrrtre Jrr{Hrrft, avt-
AI4MO, BbrSBaHDI paSJIUEII[eL{ B CneHTpaJIbHbIX r(JIaCCaX.

Hecnonrno nw:uuft Si II, upucyrcrByroqr[x B crrenrpe BU Tau, uo rrH-
TeHcrIBHoclr4 rro{rtrr He orrrr.lqarorc.E or nrauraft Si II y t Peg.

V923 Aql - sBeBAa c o6oro.rnofi. O6qee orrrcaHr4e cnerrpa 4auo n [10J"
CuentporpaMMhr, [oryTleHrrr,re Har\{}r, roBop.gr o rol{, qro r{aqecrBerrno crrer(Tp
V923 Aql Ee rrBMeur{rrc.s.

flpr paccuorpeur.rr4 crrer(rpa V923 Aql HerpyAr{o Bal,rerr{rrr ABe crlcreMLr
nr,rnuft: oAHrr Jrr{Hr4rrt - rrrrrponr4e (no4opo4, rerirafi) - [prruaAJre?fiaT crrexTpy
aruoc$eprr BBeBAr,r, Apyrrre - peaxrre (aoqopog, r,reralnlr) - cBor.rM npollc-
xolfiAeulrei\{ o6.naanrr o6oroune, oxpyx{aroqeli anee4y. floarouy npr4 rtccJre-
AoBarrur{ cler(rpa V923 Aql Mr,I craBr{Jrl{ ABe r{eJrr,r; oflpeAeJrrrrr, {raara.recHrae
xapaxTeplrcrr{firr HaH arlroc$eprr BBeBADT, raH r.r o6oro.rfiu. Oroxgecr:nneune.
;lmaufr. [pr4BoAr4rc.rr s ra6r. 4 w 5.

Bogopo4urre Jrvrrrtrt V923 Aql .flBJr.srorc.E ((cocraBHr,nrr4): Ha rxrrportyro,
JrEEI{ro fiorJronleur{fl, BoBtrr[Harolqyrc n aruoc{epe BBeBAr,r, cr4]vrlre'rpr,rqHo or-
EocldreJrbuo r{errrpa rrLrtTrr r{aJraraerc.s pear{oe a6cop6quonHoe rrApo - o6o-
roqeqEa.fl rrfrF,]/.t{. floarolty, ilpe}flAe qeM onpeAeJrrrrr, anBr,rBaJreHTHr;re llIupprrrbr
BOAopoAHIix tfiauir., MbI rlotrbrTarracr rpa{uqecHr{ orAeJrr4Tb Jrr{Hr{ro o6o.noqHll
oT JrIIHr4[ 3Be3AbI.

Han yxte roBopl{Jrocb, B HaqecrBe BBeBAbr cpaBr{eHr{fl 4nn Vg23 Aqi 6mna
nrr6paua 2Cyg. Cpanruaaa Horrrypr,r BoAopoAHr,rx truuufr. V923Aql u 2Cyg,
MLI EamJII{, rITO OHII XOpOmO COBIIaAaIOT, Ba UC(IIOueHI4e}I IleHTpa,lrr,EOfi Ua-
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crlr, rofi, rAe uporrcxoAr{T HaJroE{eIJile Jtn:F,Lt:,1,, o6pasyroqeirctr B o6o;ro.rne.
Conuagenr.re B r{pbrJrr,.flx r(orrrypoB BoAopoArrbrx JrraEr.rfi AByx BBeBA Aaer oo-
HoBaHr.re crrurarr,, rrro JrraHr{r{ BoAopoAa yV923Aql uueror rarue xre rfly6r{Hbr,
rtax I4 y 2CyS;3ro IroBBoJrzJro HaM ocraJlbrryro qacrb Bo4opo4uofi JltrHrlrrd rl
V923 Aql orHecrrr H o6oro.me. TaHoe paBAerreHr{e r{br rrpoAerraJrr{ AJr.rr Bcex
BoAopoAHbrx lrtturafr. Ao Hre , rart KaH gln 2 Cyg 6anrlrepoBcr{ue rrv:rrr,ru 6otee
B6IcoItI{x Hor,IepoB BcJTeACTBT{e ttepeHaJrox{eHr{r{ npbrJrbeB He Br4AHbr (neponrno,
corJracHo cxaaaHrrolry aror $aHr r4Meer Mecro u Alrtr V923Aql). Ha $ur. 2
B naqecTBe rrJrJrrocTpar{r4r4 rlpr{BoAr,rM cpeAHr4e KoHrypr;r AByx BoAopoArrErx
tnnuir V923 Aql w 2 Cyg.

SRel,rnaJTenrur;re ilrr{pr4nr,r tsoAopoAur,rx;runprii BBeBAr,r r.r o6oro.rHraV923Aqt
nprIBeAeHLr B Ta6JI. 4. B cno6nax AaHbr Wt l,iltt rr.nrrwit o6oflo-rxlr. tr{a 4annr,rx
ra6fluqbr BrrArro, qro rdHreHcr4BHocrr, BoAopoAHDrx tvntrftV923 Aql rar(a.fi ]He,
fialt y sBeBAbI cpaBHerrl4.fl 2 CyS. EKerasaJIeHTHbre [rlrpuHr,r nuEraft teirr.rtrl
I-ra6rroAeHHbrx B crrer(rpe V923 Aql, uensure, qeNr y2Cyg. Iloerouy ecrecrBerr-
Iro paaJrr,rr{r,re B crrenTpaJrbr{r,rx r{Jraccax o6eux anea4 (crrr. ra6t. 2); AJr.rr orrpeAe-
JIeFIII.tr creItrpaJIbHbIx HJraccoB BBeBA r.Ibr rrcrroJrr,BoBaJrrr rJraBrlr,rl,r o6paaou
IITTLILIV TEJII{-g.

I{a ocHosa[Il4rl aItBI4BaJretrTH],rx [Ir4p]ru BoAopoArrbrx nunufi, r{crroJrbay-rr
'ry E(e MeroAr4Ky n Sopuylrr, qro r4 B 171 ,12], ,rtr,r olpeAeJrr.rJrr4 CJreAyrou,r,re
xapanrepr4crr,rr{r4 arMocSep aneag u o6olo.{nr4.

1. EneHrpoHHafl rrJrorrlocrs lg n, (m) 6rrila snr.rucJrena rro rroMepy tn rroc-
aepneit Ha6rroAeHHofi 6a.nrueponcxoft Jrllnuu ({opuyna tr{ur.rruca - Tennepa).
,(na oupe4eJreHr{.a BeJrr{qr{Hbr m, 6wtu [ocrpoerrbr BaBrrcr{r{ocrra .R" - qen-
rpanruoft rJry6r4Hr,r iltrnuur or HoNrepa ilu:atrt4 AJrfl rrepeMerrnbrx aBeBA ra o6o-
Jrorrxrr oHr{ rrpr4BeAeHr{ Ea {ur. 3. l.Ipo4onnrur HprrByro BaBr{czrMocrr{ Ao rrepe-
GeqeHl,rfl c ocbro a6cqracc, MLr [olyql4Jrr4 BHarreHI4a m,. Pezyr,brarr,r oflpeAeJle-
rura lg nu (rn) Aaur,r B ra6t. 6 v 7.

2. llcfioilt aya tlopruyny Yuao.nrga, Aarorqym BaBr{cr.rrlocrb Me}fiAy enBrr-
nanentnor,l rurdprrHoft rr\trutt r{ rrr4cJrolr aToMoB BoAopoAa B arMoc{epe sBeBAr,r

lrw''")"
I ll I 

tuv,rrrun.nera 
l-o 

"' 
| ^ 

|

Sleucur
II IrOr{ep

xIy.rI bTr'IlrJreTa
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4,f

@nr, 2. Cpanrelu.re ror{rypoB .nunnii FI6 r,r Hr.r Arl V923 Aql
(cn,rolrriran ltttRI,t.a) I,r 2 Cyg' (lnrpsy6snn .ni.rrrun)

vtzJ A+L

-t\-- ^*-\
"\-

z,f m
clrur'. 3. SaszcfMocrl qerrrpaJrr,Er,rx r.ny6r.rr BoAopoAE r,]x rrlsr l"r

oT IIOI,Iepa JIITHIIII

'l('.Juil.- lnrlur.r arlrocrle1lr,r 38caAbr, Hpecrr{}rfi - Jrrr}rur4 06oJroqtil
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Lg loz fl

/J

t .s ig7

(Dw,  ,Onpegereuuo BoJrrrugbr tg NozII

Ha BTOpOT{ sHepreTr{rrecHor\,I ypoB-
He Hag I cn2 Soroc{eprr, Mu orl-
peAeJrr,rJrr{ Ber[qr,rHy lg If ,r,tr. Ha
$ur. /+ [peAcraBJreHr,r B&Blrcr{]r{o-
oru Ig N orH or Iq I (raJru n) grn
I{ccJreAver{Lrx BBeBA. I4a orux aa-
rr.rcr,ruocrei,r rIbI rloJrytIIaJILr ilpe-
AeJrbHr{e 3HarreHr{fl lg N orII gla
BBe3,r( tr o6oro.rnn, AaHI{bre B

ra6;n. 6 lr 7.
tr4a rpa$raHon {ur. 3 6rrnu on-

peAeJreHbr TaI{E(e SHaqeEr{.fl rlpe-
4e.rrr,uor,i qellrpa.rlrHort ury6lttr,r
Jrr{Hrrr,r -R. (ra6l. 7).

Ha Sur. 5 npe4cranJlel{bl Ba-
Br{crrNrocrr{ lg /fH ot lg I Arrs
nuru.rrt reJrrIfl, I4NIeIorqI4x o6rque
Hrrlr{Hr.{e ypoBHrd 2r P unu 23 P . TIo
BaBI,ICITN[ocrtIM nuul upn6 rrtrt[-
TeJILHO IVIOE{}IO Cy/(I{Tb O tItr{CJIe

aToN{oB IelrLE, HaCeJr.fIIO[\UX
ypoBHrl 21P v 23P.

JIIIUIII'I ilIETA JI JIOB B OEO.r'IO{ H E

\ 023 Aql

B ra6.rr. 5 upr,roo4rnr:cfl oro?r(-

AecTB.rreHr{e r{erarilutIecHrrx JII4-

nrari, npuuaAJrematqr.rx o6o,no.rxe
V923 Aql. B uepnoii rpaSe 4a-
rorc-rr AJrr{Hbr B0JII{ Ha6JrroAeHHLIx
nururii, Bo nropoii - aJIeMeHr,
r(oropoNIy trpI4EaAJIeE(r{T AaHEa.fI
JttrlHufr, r4 HoMep ee MyJIbrI4rIJrera
corJracHo [13]; s tper:r,eii - crr"rII;I

oCqII.rIJlflTopoB' BsflTLIe ve l74l;
tv.

e ,rerlep ro ii - senraur4uur lg )"1 
.

. 106; B u.srofi AaHo qr4cJro crrel{r-
porpar{N,r, IIo r(oropr,IM orlpeAe-
JIfl JII{CI, 3I(BIIBaJIeI{T}IbIe IIIUpI'IHLI
nr,rHur,1,

Herpy4no BI{Aerb, rlro rlo-
AaBJr.aroq,ee 6olruruucrno runufi
np!lHaAJrex{r4T I{oHI4BI1IpOBaIrEOl{y
)fieJreBy Fe II. floeroMy MLr'I4MeJrI,I

BOSr{O}r{HOCTb rroCTpOrlTr, r(prrBylo
pocra rro JrrrHrr.rrM lre II r,r oupe-
AeJrr,rTb IreHoropr,Ie {uauuecxr,te
xap aHrepr{cTrrnr{
V923 AqI.

o6onosHI,r

Itpueaa pocra crpotrJracb
o6rrquuM crloco6oM Iro Jrr{Er{flN{
qerrJpex MyJrbrrrrlJreron Fe II: 27,
28, 37,38 [13], uau6oree MEoro-
TItr{CJIEIIIIbIM IT UHTEIICI{BEbIM. fIO
ocn a6crlucc orI(JIaAbIBaJIr{cb Be-

/6
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'(DIrr. 5. 3aulrclrilrocrr'T BeJrrrqrrubr lgNE :p.ltn yponneii neiirparrnoro

ren.,s21P;-r;i;, ou,,"out I[1inpecrnrri oruoc'ntcs n ( Peg)

Il',
Jrtr{rrr4r{br lg gl},, ro ocrr opAr{rrar tg -# . 106. Sarert Hprrtsble pocra' rlocrpo-

,'eHHI,IeAJIflfia}fiAoloI,IyjII]TI{IIJIeTa'CoBN{eIqaJII[cE,[yTeMCABI4laBAoJIbocII
.a6cqucc Ao Hauryq[lero coBfraAerrr.rfl. Ha6"nro4,enuafl I(pIIBafl pocra 6rtla
coBMeqeHa c reoperl{qecnofi (cnlorunan ilu]Fltrrr ua {ur' 6)' Paanu'rnt'rlrra

BHaqHaN{}IHaIIeceHbIlIp.:F.fr],|)oTHocfllql4ec,{HpaBI{I,IMMyJII,T}I1IJIeTaM.

\gf_Z_Z

B HaqecrBe teopernuecroli Hpunoft
pocra MLr ur,r6panu HpI4Byro' paccql'{Tar{- 

r,n

nyro It. Xyurepou ArItI oArropog,uoft tr'lo- 'J

[eJrr{ MI{JrHa - 944uurrol{a AJrfl cflyqafl
r{crl4rrlro ro tIorJI ouler{I4 g. tr4 lteuuo ara RpIl-
nan 6rua nrr6paua rlo AByM coo6paxte-
Hr{flM. Bo-uepnr,rx, HaIt orMeqaJlocb MIro-
rrrMtr aBropirur (nanpuntep, [3]), sn6op
roii unu rauoli r:eoper['recHofi npraaofi po-
cra rlpaHTr{qecI{I{ }Ie BJrr4fer Ha oHoHrIa-

TeJrBEbIe peSyJrbTaTbr. Bo-otopr'rx' B Ka-
qecrBe BBeBAT,I CpaBIreEI'rfl Ana o6olo'lnr'r
V923 AqI MbI rrcrloJrbsoBaJII4 cBepxrl{raHr
6 Cas A (A2,5 Ia), crer(rp xoroporo 6un
uayqeH s [3] lr l\Itfl noroporo aBropbr
I{CIIOJIbSOBaJIII yHaBaIIHyIO B},Iue TeOpe-
'T[rrec](yrc fipr{Bylo pocra.

z r t gg"r^

@rr. 6. I{punax pocra AJrE o6onosxr
V923 Aql, rrocrpoenuafl rlo Jrrrr]rrrM

Fe II
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cnreqar ra6nroqeuuym Hpr4Byro pocra BAoJrb ocr4 opArr'ar Ao coBtraAeEEfi
9-J^e^oper-rasecxofi, Mbr otrper,eJrrtfi:a Reilrtrrrluy'lg2R" uo : 1,60 gna o6o:rouxu
V923Aql. [,nx R" ua {ur.3 roryuaelr R"-:7,4i. Mo**o Ayrvrarb, rrro ara
Berrzqr,rHa Banr,r,flera Irpor{eHroB na 20. Torga, [prrHr{Ma.E .8" : 0,55, rroJry_qrrM BHaqeHfle Errfi Ao_rrtrJrepoBcnofi cxopocrr, aD (ra6r. 6).

flo uesecr,uronryp. l0o ua rpurofi pocra 6n"nu orpeAeJrerrbr Beruqr.rHhr
, N,HIXlg qn :;# 4na FeII u BareM, c yqeroM Igglf :r lg ll2R"ua;Itr HflXo-.t t cu DtL

Anrruct BeJrr.{qrrr{br lgl{uH 1gr. Benuquur,r lgNiHlge, orrpeAeJrerrur,re tro Jil4Hr[flM
c o6qzu ,nulTtEr4r{. yp_o^BEeM, 6r,rnu ycpeguiurr. Tanunl obporoon, 6"r", ,ory_
ueurr lg 1y'ff lg : 76,70 AJr.fl yp^oBrrfl baP , c 

-rtor_oporo BosHr{Haror Jrrlrrr4rl, rrpr4-
HaAJre?fiaqr.re Myrrbrrrrrrreraxr 27 w 28, m lgNHlg: 16,71AJrfl ypoBE, bnF,c noroporo rto.EBJr.rrrorcfr. rrururlu MyJrr,Tr4rrJreros 37 r,r BB,

- B ra6l. 6 fipoBoAlarcfi cpaBHeHI4e Henoropr,rx Sraarauecnr,rx xapar(reprrcrr{K
o6ono.rnz v923_A_ql u 

-arinoc$epbr cBepxrtrrirra ^6 casA. ouo uonasr,rBaer,
sro o6orosHa v923 Aql 6onee paepexienna.s, qetrr arnroc{epa cBepxrrrraHra6 Cas A.

Sp lg r, Ig I/nrI-I lg 2R"u o

12,86

,14,53

15,92 1 ,60

UD,
rnL'cen

V 923 Aql
o6olo.rria
6 CasA

Att

A2,5

JU

lo

BU Tau
€ Peg

V 923 Aqt
2 cyg

1.4,L6
13,76
'14,L0

Ll+,20

16,16
16,25
t6,t)7
{6,06

0,65
0,75
0 ,60
0,64

Paenlrorpea ra6n. 7, Mox{}ro cAeJraTb cJreAyrorq,r.re Br{BoAbr.
1. Cyqecrnyet ne6onr,[oe paBJMqr4e B ocraroqubrx [rrretrcrrBuocrrrx Bo.-

AOpOAT{r,rx Jwnwfi. n aruoc$epax 3Be3A, r(oropoe, Br{Ar{MO, Bbr3Barro HeAOCTa-
ToqHo roqEErr\,r yqeroM Btrtrfr]Jlrtt o60roqrr.r s BU Tau lr vg23 Aql.2- Erenrpor{Harr rrJrorHocr}, B amroc{epe BU Tau rrprrI,repr,o Ha rroJrrrop_rrA-
na 

-6o,nr,nre, 
.reM y BBeBAET cpaBneurr.E.

3. Benu.rranu lg /y'orfl oHaeafir.rcs oAr4Har{oBbrMr4 AJrfl trepeMer{Ebrx BBSBA
I4 3Be3A CpaBr{errr4rr.

Cuex:rparrur.rfi nracc V923 Aql, olpeAeJre_rrtrrrftgo BoAopoAHbrM rltrrfltrrflMt.
rrpr4MepHo 82,5, rorAa HaH rro Jrr.Ilrrr.flM He I ou 87 . trctw cueHrparrr,uurfi
ItJracc [p]4]r.rrTr, onoHqarerr,uo 87, Morr{Ho cqr4Tarr,, Erro y Vg2B Aql coAep_
lHaHI4e BoAopoAa HI4lKe' qeM y HopMaJIbHbrx BBea[ Toro ?fie crleHTpaJrr,Eoro
KJracca. A6corrorua.s BeJrr{rrr,rHa llto gra vg23 Aqi orpeAeJrrrrra"i ,ro W7
BOgOpOAHrTX rranr,rfi AJrg ctreHTpaJrLHOrO Xracca 87.

BU Tau w Y923 Aql, xaH n eneagrr, r{Byqer-ru6re HaN,r}r panee, tragecerrbr
rra Ar.rarpalrMy ctreKrp - cBerr4Mocrr ({ur. 7). o6cymaenrae aroft ArrarpaM-
IvIr,I r4I Apyrl4x BbIBoAoB' 

*rr-o_ilyqeHHElx ts pe3yJrr,rare cpaBHr,rreJrbHoro trByqeHu.s
cneHTpoB BBeBA rr{[oB RW Aur I4 Ia, npoooAr4,rcfl B cJreAyroqeu naparpa{e.

fi4

Ta6rnua 6

Ta6nnrIa 7

lg n, (m)

OOcer(r



$ 2. Odcym4eHl'{e pe3}r'JILTaroB I'Isyrreullff sBeBE

rlrua'RW Aur patrrrux c[cr(TpaJlbltrix r(JlaccoB lI rt'Itta la

Hanr,r 6tsnu ucc,lregoBallbl cler(Tpbl 10 uepemenHl,rx BBeBA tlaua R\Y Aur
ra Ia (ruur,I rrepeMel'Iuocrr{ colrracHo fi,2)) u 13 uopuaJlbHblx BBeBA, I{oropbl€
6r,un ucuoJIrrBoBaHLr IiaR BBeBAT,I cpaBrIeHI{rr. Ileayrr,ra'rr,r r{ccJreAoBalrlr.s
ony6"nranonaurr n [9, 71, 12 u ']'51 w B11ecb.

L{e,nr, ucc,neAoBaIII4.rI Banrrloqaracb Il cJIeAyIotqeN{.
1. tr{syueurae rI cpaBHeHI{e crrexTpoB rleper{eHHLIx BBeaA co cflenrpa]'Il1

IIOpN{aJIbIlr;rX 3Be3A TOIO }I(e C[er(TpaJrbHOfO HJraCCa I4 I{JIaCCa CBeTI{MOCTI{,

E.r'a aaga.ra npeAcraBJrrrJra LIHTepec, uocnoJrlny raxoe I,IccJreAoBaHI,re panrlxe
He rIpoBoAIrJrocE,, I,{ eoo6rqe AJrtI r,IHo-

;;r;;;;6;t ro cra6orr, BB.BA arl4x rrl- r'b

rroB crre(TpaJrbH6tx- r'Ia6[roAeHL{Il }Ie - J
6r,rno. 11o4o6nue Ha6rlo[eHLIfl r{orJII{
Aarr, AonoJIHI{TeJrr,HEIe t}anrsr ,{Jrfl BIJ- -4
.scHerrr4.E rrprr p ol(Dr r{BN,Ie}IeI{Id-s 6n ecx a
,uer4 ,rtds 

-RW 
Aur ra Ia. -"1

2. Oupe4enerute Mecra nepeMelr- -z
HDIX BBeSA yliaSalII{Lrx TI,{IrOB Ha AI4ar-
palrN{e lepqurlpynla - PccceJla, rrro -/
rrpeAcTaBJrrror r,rHTepec c rotIItI4 SpeHrlrr
anca4uort aBoJIIo{I4I,{. /

B peaynr,rare I,rccJIeAoBaHLIrr Bblqc-
rrr{Jrocb cJrel(yrotr{ee

1. Her BaMerl{oro paaJlr4qurr B xld-
T{IITIECITOM COCTABE I,ISYqEHHbIX IIEPE-
tr{eHHr{x 3Be3A r4 3Be3A CpaBHeHI4.fl, CC-

Jrr{ rrx cler(TpaJrbl{ble r(JIaccbl I4 r(JIacchr
CBeTI{MOCTI4 OAI4HaHOBLI.

2. !,la 6onr,ruunctBa rlepeMeHHr,rx
SBeBA SJIeKTpOIIHA-fI IIJIOTIIOCTb B aT-
uoc{epe aBeBAr,r oKaaaJracb HecHoJIE,I{o
Bblrrre, qeM Ail.E 3Be3A CpaBHeHI4_rI.

3. Orrrourenue coAeprr(alrr{.rr BoAo-
poAa It coAep)fiaHrrro reJlr4tr B palrHr{x B-anea4ax tilua RW Aur u Ia, uo-
BI,IAI/1MOMy, TaHOe lHer HaIt Id B EOpNIaJIbI'I6IX BBeBAax.

BrrRcneuo, aITo aMlaccl4a, na6nro4egHafi B BoAopoAHr,rx JIr{Hr{fIx I,I B rrr4-
rrwsx),.3729u1"3726 A tO III y BtseBA NU Oti wY372 Or:i [11, 121, noaHnnaer
B rylrar{Hocrz NGC 1982, onpymarorqefi Drr{ BBeBAbr. flo ornoureur{ro IrHreH-
c[sriocrefi nuuuit tO III cAeJraga oqeurra BJreHTpoHHor,i nnornoctlrl ryNraH-
Hocrl4 lg nn : 2,6.

Suaa Mu r{ clenrpaJrruurfi rnacc AJr.rr ,{ccJreAoBar{Hbrx BBeBA, MLr rraHecJrr{
rx lra Ar4arpaMMy lepqurupyura - Peccena ({ur. 7). I{a Sllr. 7 uoitoca,
orpaHrlqeHHafl AByMfl crrJIoItIHr,Il\{I4 TOHI(IIMI4 JII4Htrr.fl}Ir4, rrOI{aSbIBaeT TTOJIO)fie-

Er{e BBeBA rrannofi [ocJreAoBareJrbrrocrn [61. ]Itupnarr lruu\tfl. onpeAeJr.frer
troJroxterrue iltlutr\t HyJreBoro Boapacra corJracno [6]. Toqrailtz o6osHa.renr,r
BBeBAbr rzna RW Aur', npyrxraMr{ - BBeBArI rr4rla Ia, a rIoJIo}r(eHLIe BBeaA
cpaBueuurr orN{erreuo HpecrrdnaMr{. EIa gualparvrMy }rarlecelra rar(}Ite BBeBAa
S Mon (ruua Ia, Sp : O7,5, l{- : - 5'l'5), r43yqeHHa.s n [7].

Onr. 7 rroaBoJr-fler cltreJrarb cJreAyroq,rde BbrBoALr. 3rea4r,r ruua RW Aur
ra Ia pauuux rroAnJraocon B reffiar slnvau rlrntxneft rpaulrrlbr rnasHofi rrocJre-
AoBareJrbnocru (a KX Ori Jro)r{rtTcrr Ha irrrur{ro rlyJreBoro ooapacta) - Hlrx{e
rropMaJrbnbrx BBeBA. Sror Saxr, Br4Ar,rMo, Mo[{Ho o6tgcuurr, Te]vI, qro yKaBaH-
Hbre BBeBAT{ - MoJroAbre o6sexm,r, r(oropr,ie [ocJre craAr4r{ rpaBrrrartrI{onl{oro
c?r(arlrfl Bcryrlaror B craAr4ro flAeprrbrx peamqufi. Itax paa B aror MoMeHr He-
craqr{ouapuBre rrpoqeccrr B BBeaAax nalr6oree Bepo-E'rITbr.
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Be-anea4r,r BU Tau r,r o Her pacrroJrararcrc.s 6;rr,rrxe n repxueli rpaHprqe
uasuofi [ocJreAoBareJ]bHocrrd, T. e. r{x Boapacr fipeBbrr]raer Bospacr yHaBaH-
rIrJ,\ BBeaA ruua Il\4/ Aur:; onz, Br{ArrNro, yx{e yxoArrr c r;nasHor,l [ocJreAoBa-
reJrbrrocrr4. Corracuo [16], aseega npeA0raBn.ser co6ofi rrAllo, oHpy]fieHHoe
o6o.no,rnoit.

I4rteuno NIor{eHT Haxo}r{Aerlr{.rr BBeBA y nepxr.reri rpaHr4rlbr r.rrasHorl ilocJre-
AOBareJrLHOC',rl4 XapafireprrSyeTc.fr cEtaTHer{ rrApa 3Be3l{br r.r paclnrrpeHHeN[
o6ono.rHu [1tj], r. e. BBeBAa HaxoAl4rcf B HenoropoM npr,rrr,rrrecfior{ cocroflHr4r,r,
I{orAa LIr{eIor N,Iecro ycJronr.rR, 6raroupl,IflTHrrre A.rrfl BoBHr4r(HoBe}rrlrr I{ecrar{r{o-
napllblx rlpoqeccoB B BBeBAe. tr|lanecrno [17], .rro BBeaAr,r 13e o6napyxrr{Baror
BcrlrJrrrftr{ (uanpur,iep, ll,nei,ioua (BU Tau) , y Cas) ; Hpo},re roro, B a'roit aone
ll{arpalrMr,r fepqurupynra - PecceJra Jre}r{ar Apyrue fierryJr.rrpnlre BBeBAbr.

V923 Aql, B orfllrlu{e or Apyrl{x LIByqeHHErx HaMrr nepeN{er{Hr;rx, rrr{eer
66.ururyro cBerl{Mocrb, uerr HoptrIaJIbHr,re 3BeBAbr roro Ete cnenTpa"rrr,Horo

KJracca, r{ pacrroJro}ner{a Bbrrle rnasuoii
rrocJreAoBareJrbHocrr.r. Sror {aHr r[o]r{Ho
o6r-scunrr, cJreAyro[trr.1r{. Bo-nepnr,rx,
V923 Aql flBrr.rrerc.rr Be-anea4oii, a o6r-
ertTLI STOIO Tr4IIa, HaH ylHe OTN{erI&JIOCL'
pacrloJromeur,r B6rualr nepxueir rpaHr{r{br
rl as uo rt [ocJreAoB are Jrr,Ho crrr I,I Jrr{ BDrrne
nee. Bo-sropbrx, Ha ocHoBarrl{Lr roro, rITo

s V923 Aql co4epxaHrte BoAopoAa Hr.r?ne,
qer,I c.lreAoBaro 6r,r o?nrdAarb AJr.rr crreHr-
paJrr,Horo HJracca 87 (clr. $ 1), uorHuo
crrrrrarr,? sro V923 Aql yruna c l,nasuoli
IIo C Jr eAo B aT e Jr bH o cTI{.

Henoropr,re r4B r4ayrreHHbrx rrecrartrr{o-
I{apHLrx BBeBA BxoA.rrr B cr(otrJrenu.s. Ha-
IIpr4Mep, Bce r{ccJreAoBaHrrr,re Hail{u [epe-
N{eHHr,re B coBBeaAr{r,r Opraoua BxoAflT B

cltonJrelrl{e Opuona. 3nea4a BU Tari nxo-
lIr{T u pacceflHHoe cxorrJreHrre rlneaq,

_no-4+ UL
A nou ^-. u.L

IJ- V

rDnr. 8. /{r.rarpatmra Mr,(B - V) r.;rx
cr{orrJrerr[ff Oprona [16]

AE Aur cBflBaHa c ryrraHHocrrro IC 405.
Tari nair N{r,r ycranoBtrrirr.r, qro clerrrpr{ rreper{eHrrrrx BBeBA rrrla RW Aur

IT IA TTC OT"III{IIAIOTCfI OT CIIEITTPOB HOPN{AJIbHLIX 3BE3A, TO ECTECTBEHHO IIPEA-
uo;rararr,, qTo Ile cylqecTByer tr{ pa3Jlrrtlrrfl B cneHTllax neperLeHI{IJx I,r Henepe-
I{eHHbIX 3Be3A, BXOAfln{r4X B CI{OIIJIeHI,Ie.

, H. A. Crperr4 [18] noc.r'por{rr Ar.rarpaN{my li[,,, (B - V) Arrfl cnonJreHrtfl
Opr,roua (r[nr. B), r,ra rioropofi Br.rAHo, riro HaH nepeMeHHbre, rar( r{ HoprraJrb-
HLIO TIJI0HrI CI{oIIJIeHLIfl paCIIoJIaIarcTc.E BAoJrb rrannor,i [ocJreAoBaTeIrE,HoCTrT
Ao crlelirpaJlbHoro ItJracca A0. Ha Sur. B rorr(aMr4 o6oana.reHr,l HerlepeMeHHbre
rrJIoHr,r cKorIJreHtrI.rI, Hpy?fiHaN,Ir,I 

- IIepeN,rer{Hr{e BBeBAr,r. Cunorunag "r]r,lHldg
rIpeAcTaBJr.fIeT IJraBHyr0 nocJreAOBaTeJrr,HOCTb 38e3A.

Ha 4raarpauuy lepqurlpyHra - Peccera, nocrpoeHrryro Crpeu;1ol{ AJrfi
cKoll.rreHl4.a Oplroua, t{Lr HaHecJrlr ua6nro4eHHr,re Har,rr4 rreper[eHflr,re BBeBAbr:
r{pecTI4IiaN'II4 o6oana.Ienbr SBeBAr,r n Opuoue, TpeyroJrrrHr,rr{aNfr{ - ocraJrrrHrrre
rlepel{er{Hbre BBeBALI, Beru.il,ruy B - V AJrrI Harrrr{x [epeN,reHHbrx Mr,r olpeAe-
Jrr4,lrrr [o cfleltTpaJrbr{oMy HJraccy.

B tl8l ua6nro4anacb rurrb oAHa BBeBAa, BxoAflrqafl B Harxy trporpal[rfy,-
NU Ori. Cnenrparr,ur,ui Rracc, onpeAeJreHHr,rr,i uar,ru 4;rR NU Ori,- B 1,2,
a .lyl ,,: - 3']'15. flo {otoa.nenrprdqecnr.rN{ na6riro4eur.rsrr' 1771 NU Ori r,rr\{eer
qner' .B - V : - 0','28, rrro coorBercrByer cfle(rpaJrbrroMy r{Jraccy Me}nAy
80,5 u Bl u M, : - 3n:4,. Br,r4lto, .l'r'o Halrtr4 oI{eHRI4 I,r oIIeHHu Crpeu4a
AOCTaroqHo xopouo corJracyrorc.s.

Ha ocnosaHl,ut {ur. B uoxno cAeJrarb BLrBo,I{, rrro I{aH rrepeN{eHHrJe, TaH r{ He-
treperrcHl{bre qreH6I cnolJretrr.r.g, a rar(Ete ua6;rrogeunLre HaMr{ rlepeMeHur,re BBeBAr,r
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.pacloJrararorcfl Ha l\r{arpaMMe Iepqurupynra -Peccena oAI'IHaI{oBO. 3ro ecre-

cTBer.rHo, Tan KaI( 0fiolrJleHr{e opuona MOJIOAOe III4CCJIeAOtsaHI{IJeHaMI4flepe-

I\relrlrbre, nar{ [ona3atga ua6trro4-eoro,- Talu{e MOJIOALI0 o6t,en'ri,r.

OgnaHo, HaH yll{e orl{eqaJrocb, y Hr{lrilleit rpaHI{qbI rJraBIloii IIocJIeAoBa-

TeJIbIIOCTLI paCIIOJIaraoTcfl He ToJIbIto IIepeN'IeHIItIe' BxOAflIqI4e B CROIIJIeHT{e

opnona, rro ,t gpyrre uepervreHr{r,re o6tentrr. Iloarouy Mo}r{Ho ctltrrTaTb, qro

r{MerrHo IIa eroM sralle SBOJIIOqI{OHHOIO IIyrI4 HeItOTOpbIe 3BeSALI B CI',IJIy IIpII-
rIr{H, rrpl4cytrIr4x car{r,rl'I BBeBAaM? o6uapymlrnalor HecTaIII'{oHapHr,Ie .rIBJIeIlufI.

TaXnUra uprnurauauU I{oIyT 6r,lrr, 4onOnrno 6onr,rul4e CI(opocTI4 BpalqeHl{fl,

BOBtr{O}I1HO, ABOiiCTBeIIHOCTL I{JII{ ItaHI,Ie-To Ilpoqegcl,I, IIpoIlCxoAfltqI'Ie Il fll\-
pui rrarn. Haao*rnrrrrir\,r ocrflercn tlanrr{oJroAocrlt t[3yr1s11rr,r. o6lsenroB,t 

B eax,rrrcqeHue [pI4HoIxy 6laro4apuocrb A. A. [iogpuylty 3a IIeH]ILIe
.coBerr,r r,r BaN{etIaHIlIfl rIptl BbIlo;rI}IeHlII{ pa6orbl, a raI{ilte I'. H. IIJapalIoBoi:I

u I. H. llaunpaTonort Ba uoMou{b B o6pa6orr(e cflefirporpaMN{ I4 l{sroroBJle-

III{e pI{CyHItots.

.1\,Iapr 1967 r.
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AItAAEMmflHAyItCCCP
]{38:I]CTI4fI H P bIMCI{ O ][ A CTP O O I,I B 1,1 q EC H O T'I

Tou XXXIX, 1969 r.
OBCEPBATOPI,II,I

O HBHOTOPbIX OCOEEHHOCTfIX ATMOCOEpbI y UMi
B, B, JI e ?l tu Lc ,tr

Izlsuepeurr gRBrrBaJreETrrr;Ie Ixlrp[Ebr Boi[opoAErrx luuunft u nrrruii Eegoroprrx MeraJl
.nou, o6uapyxrena repeMeErrocrr c p : olLog44g rurrft H11 - Hro r4 rrer(oropbrx rreraJr-
Jluqecl(Irx.runrii. IIpgpeAeE aEarII,IB fipl{Br,rx pocra Arfi Fe I r.r Fe II. flo.nv.reno u, (Fe I)::7,8 rmlcet;, 

-uv 
(Fe II) : 3,6 nnlcen'. onpe4ereuo aJrenrponrroc nur".u"t19 prli,"oo^'"o

Il, lgP".: 0,95 no Fe.

oN soME PECULIIRITIES oF THE ATMospHERE oF y uMi, by v.v. Leu-s/zin'-'The.equivalentwidths ot hydrogcn lines anA tnri ones oi *-.'-.tufl iie *.a.u..[.'rhe variabrlrty rvith P-: o!,1,0844c of lines Hu - H:o and some metallic lines ls dis_covered..'r'ne,analysls ot curves !! growtlrs for Fe I and Fe I I is carried out. It is obtaineil:ut (r'e l): 1,6 l<m/sec, *rr (Fg II) : 3,6 lcm/sec. .ilre elec[ron pressure lg p":1,06 btH and lg Pe : 0,95 by Fe is determined.

y UMi trunrfr.ercfl. rrpeAcraBr4rerreM Ap-BBeBA. ItaH r.raBecrEo, rre6yJr.Epgbre
3Be3l{br lrMeror B cpeAr{eM 66rr,uyro cBerr{Mocrr,, qetf sBeBAbr roro ;1(e c]re6_
TparrE,r{oro KJracca. onra pacuo,ro}r{eHbr HouuaHrnofi rpyuuofi Ha ArrarpaMr,rerepmupyura - Peccera s o6racrr.r Hrracca cseruMocrr; jtt. g aro* orirorrr"-
Etrrr oco6euHo Bbr[eJrrrerca y UMi. ona naxo4r4rc.fi rrpr{MepEo Ea 2]'0 nuuie
oc_u_ornoft [ocJreAoBareJrr,Hocrr{ nexyJrflpHr;rx BBeBA 

- 
tt ]. 

^ H oco66nsocr.su
y UMi orrrocr{rcrr aHor{aJrbrroe ycr4JreHr[e ilfrrrrtn K Ca II.

? uMi, n3n_ u 6onrmranc:rBo rrenyJr,r{pHbrx BBeBA, rrBMen.fler csoft 6recr(anururyga 0,01-0",,02, a uuorAa grgq-qy0). E. Meftep [2] gu", ,uprol
zaneneurafi 6recxa Max : J.D.2427904,468+0\t4BBbE, -noroprrft 

Ee'coB-
rraAaer c rreprloAoM I4sMeHeHr{fl ryqeBr,Ix cxopocrefi (P : 01 708449), yua-
EoB,rreHrrbrM O. Crpyue no ctrerrpau, noryuenlr:,;rxr s lgZZ r. b IS] oJreN{errrbr
O. Crpyne rloArBeplr{Aenu cnexr:pamra 1963 r. Tanr xe o6cyx4aercrr aurrJrrlr-
TyAa r43MerreHr4.rr cHopocreft no Jrr{Hrr.sr{ paSruqubrx SJreMeEroB (cnopocrr, no
IyHIvr ?"4481, Mg II.r4r{eer aMrJrrrryAy s 70 rcntlcerc, rro JrrdHrdrrM BoAopoAa r,rK Ca II - neur,rue).

- l. vlruep [1*], paccnaarpuBafl crrer(rpr,r y UMi c Ar4cnepcr4efi l0 Llnn,
o6uapymlrn, qro rla rtrI4ponr4e lvrerxr4e JrLtHuu BBeBAbr, o6paionaunrre 6rrcrpo
npaqaroqeiica anes4Ofi, HaJroEreubr petsHr,re il:rtttrtl o6onosHr,r. ou or:lretr,ri,qTOtapar(Tep cleHTpa BBeBAr,r He ocraerc_fl rrocro.flr{Hr,rNr (ua cuexrpax 7gl7-
7972 n. [rmHtrtr o6ono.rxrr trpr.rcyrcrByror, a ,ra cnerrrpux lgs2 r. lrx ner).
,(. Manzno [5], raeyqaB_mr,rfi cnenrp y UiVIi r 1951 r.,"od6.qa., o trpr4cyrcrBr{}r
aMr4ccr4or{Ilr,rx rraulrr,l He I t O II. Bce 3ro AeJraer y ui\{i AoBoJrbHo r4Hrepec-
ur,ru o6'renrorr.

3Ae cr, npeArrp_r4r{rrra rrotrr;rrna r4B ylreur4fl Hexoropbrx Suauuecxrax ycn o n rar,i
n arrrroc{epe 1 UMi. ,(rr aroro 6r,rnr,r racuo.ur,goBaEEr cleHTporpaMMbr, rroJry-
qeHHr,re Ha crer(rporpa{e ACII-I1 1220-run rerrecHorra ttpirMcKofi acrpo{u-
ell'recxoft o6cepnaropura (ra6n. 1). Bpenx ro nr.oporl 

"pi6e ra6.,ruqr,r-4auo.
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l[a6rrqa I

Aara
i

BpeMfi, h, m 
I

I

22.00
,9 4 a

9' )'7

23.05
23.17

23.46
19.35
20.06
t8 .31

19.25
23.17

ZN.4Z
23.56

(1.(19

0.21

.Du' ,160
,243
,326
,575
,648
,750
,832
,960

'1'45
,985
,326
,863
,964
,029
,LLz
,195
,278

3650-4680
3650-4680
3650*4680
3650-4680
3650-/+680
3650--4680
3650-4680
?)650-4240
3650-4240
4130-4640
4L30-46tt0
11835-2r540
3835-4540
3835-4540
4460-4880
21460-488t)

4460-4880

Arrcrle]l-
crItl, A/,I1,1t

,t

,c

DD

L4

1.4

L4

1.4

t5
t5
,15

r5
15

15

103 ao
103 aO

103 ao

103 aO

103 aO

193 aO

103 ao
0 aL)

0ao
0a0
0ao
0ao
0ao
0 aC)

0ao
0ao
QaO

2l.VIII1963 r.

19.XI1963 r.

.30. XI 1963 r.

20.V i966 r.

:ll .V I966 r..

tt)
1.2

t3
t0
t0
L2

t0
9

I
7

13

7

B

7

'14

t6
16

AJrrr cepeAr{Hr,r eHcrrosr{qr{r{, a {aaa paccur4TaHa rro sJreMeHraM o. crpyre
131 (J. D. 2420320,473+0\1084498).

IIo perucrporpaMN{aM c SO-xparur,rM yBeJrr{qeHr,reM AJrs Wtcnepcurv L5 A.lnn
u l00-HparEr,rM [Jr.rr Arrclepcrrrr 33 Alnu, 6rrno uporeAerro oro]fiAecrBJrer{r{e
rusnft (racuonr,aonaJrrrcr, rJraBHr,rM o6paaort peayJrbrarbl [5]) lr uarrrepeEr{e er(-
BtrBaJIeHTIIEIx ItrITpIIE (Crl.r. ra6n. 2 m 4i.

Ta6.nr.rrla 2

H"
TI

1ls
If,
Hs
H,
IIro
[Iu
If rz
I'I rs

LIr.r

tlrs
Hro
Hrz
Hre
Ilrs
TIzo

0 ,90
0,7L
0,72
0,8;l
0 ,71
0,7 4
0,72
0 ,73
0,74
0,68
0,63
0, 57

0, 52

0,47
0 ,40
0,37
O,2L

10, 53

9,70
9,33

10,02
B,L2
7 ,75
6,52
5 ,68
5,L4
4,21.
3,35
2,96

t ,85
L,46
L,20
0,64

C,
1,7
L,4
1,0
L,4
L,4

I'

2rL
1B ,5

DO

1,9
216
612
5,5
4,9
3,5
5,0
6,8
9,1

10,0
10, 0

3g ,0
37 ,5
47 ,0

4lJtil , ti7
4340,6
4101,15
3969,9
3889,2
3835, 7

3797,6
11770,6

:1750,2
3734,4
3721 ,(t
37it,9
3704,1
369,7,0
36gt ,7
3686 ,7
3682 ,8

! Paalrt.rue MeEuy fipafiEuMli ?EaqeguflMu xpuaoft r,raueuenufi 171.

109

l\lrnrrllrYla
n3xrcrrcittlii 1

crccnolrr- | ar"r*rrrrr.olo*
r(Irfl, ,1,r/r. I o6tracrs ).)', -\

I

AMyrr,clrH



Bo4opo,qur,rfi cnenrp. AHarrae Dr(Br.rBaJreurHbrx rnr,rpr{rr r,r noHrypoB BoAo-
poAnbrx nuulrii AaJr cJreAyroqr{e peByJrbrarr,r.

1. 0xsusalel{Ttrbre rur.rpr4Hbr Hr, - H1z IvIeHfrIoTC.tr B TerIeHI{e trepl,roAa,
o[peAeJreHHoro O. Ctpyne (cr,r. Snr. 1). Pacceaur,re roqen ;qna H1s - Hrn
IIopfrAHa al,I[[r{TyArJ Hone6arrrlri Wt,. lrj|.a H,, - H17 rrr.roro l,renrrue. Har.r-
6orbnraq aMrrrrlrryAa Hore6aHr.rr:i W1, o6uapylr{eHa y Hrr. ,(ln nlrsrari H4 -I{ro nponecrl,r I{pr,rByro r4BMeHerrr,rfl lVi, no DJre}{eHrarr nepr{oAr,ruHooru, paccrllr-
ralrHbrr{rd O. CT'pyne, He y/{aflocb. lloarouy s ra6ir. 2 gln ari,rx .rrr,runit rrprrBc-
l(enr,I cpeAHI4e Br{aqeHrtfl r4 Beporrrur,re orrr,r6Hu (ripeguoJrarae.rc.fl) rrro Wt,
I(JLrI oTr,rx nraurart paBJrI,IrraIoTc-rr JrI,rrrrb r,rB-Ba orlI,I6ori r,rslrepeuuii),

w,h l.\/*, A
7

6
q

0,r

A ","
0'1/

4J
O,Z

0,/
O,Z

4/

0t
4z
4/

4J
42
4/
4

J

;4
J
Z

rt
tl

r.l
A-A I

J /Z// I

J7/t I
JTOOL

0

-/---t-<x/'x\x.- x\.___y

0,.f i
Qssa

I7r. lreralr-.
or Saar,r

w^,
6
5
4

FeI./,Jikz
-z-\-

.2/" -{ o
v o \q--

FenLJ.rZAJ -o o

-.-.----{ ,/
o

Sr]J h 407n1

ILtr h +,fali

-f--)-*

( Coll

-9oo--r-,L,,0
4f / Qaaa

(Dr'rr. 1. 3anucuuocrr, wn\nx ,nuuuri H11 - H17 (Drr. 2, 3anucr,^roctr,
(rovHr'r lr Hpyrnxn) rr troJrolfieHrrrr 6arr,ueponcxo- Jrr.recn[x nunfir:rro cnaqma (rpecrlrxu) or Saarr 

-

CouocragneEr4e Hamrrx onpeAerrelrr4ft TAt c peByrrLrarar{[ [6] uoHa3brBaer
yAOBJreTBopI4reJILFIoe CoIJIaCI{e, rro OTIIOITeHI4ITo fl{e H peByJrbTaraU [5] naurU
Blraq-el{r4fl Wt vMrarot rfeHblxl4e BI{atreuua, nprrqeN{ y Ei, paa;urrllre Aocrrdraer
2,5 4., a y Hrr -- Bcero 0,6 A.

Heo6xo4raN{o Bar\{err{rb, rrro 6onr,Illa.q oIIIu6Ha a W7 gtrfl I{; rrorxer 6nrrr,.
o6r.acnena [epeMerrHocrbro, Tar( HaH BHaqeEr,re B Ta6Jr. 2 ecrr trpocroe cpeA-
H_ee.r43 BCex lraMepeHr.rr,i, r4 orurz6na Arr.rr Hy (a ,rannre [;ra Hp _ FIr u H., _
Hro) c.rutaracb KaH Bepo-rrrHafl orHocr{reJrbua.a orura6xa aroro cpeAHero, a He
o{ BHarrer{rrn W-t,, rroJryrreHHoro r4B nptrBoii lrsMeHeHua (naH aro cAeJraHo AJrrrH., - Hrt)_: B uer{yJrr{pr{Lrx area4ax-i Ul{a u HD 2Z4B0l o6napyxreusr Sryx-ryaqlll{ Bw\1 r\ocrt4raroqr4e L+0,1 A aa unuy'ry [7]. Boarrro]HH6, qro n 1"UMi
cylqecrByer .Heqro uogo6uoe (aro o raHoit-r.o uepe o6tncHfler opaRHr,rrerrr,Ho
6orr:uyro orua6Hy B W7, ltrr tvttuft H.r, H, , H6).

,(ra nourpoJr.rr peaJrbHocrr{ ,rBMeHewux W7, H;; - Hrz 6r,r,rra [poBeAeHbr
I{3NlepeHr4.fr froJro?r{eHr,rfl 6anr,ueponcxoro cftaqfia (i. e. AJrrrHEr BoJrrrhr, coor-
BercrByrolqeft cepegraue I{HTeHcr4BHocrr4 HerrpepbrBHoro cneHrpa Ao lr [ocJre.
cxaura). flpu arou npeArroJraraJrocl, qro ecJrlr r.{BMeHettus lT^ 4na FIr, -Hr7 ectr, s{{exr flpoBeAerrr4fl HenpepbrBrroro cnenrpa, ro cr(aqox 6y4er 

-crue..
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rr{arr,cfl B npacHyro cropoHy nprr yr,reHrrrrlarl[\r w1, (tari ran ETr{ JII4HI,II{ pac-
IIOJIO}ITEHI,I HA CKAIIHE ],I ITPEIJIbfl I4X IIEPEHPIJBAIOTC,fI) IA N {ITOIETOBYIO - IIPI4
yBeruqeulrrd W7. IlavepeHr{r AaJru IIporr{BonoJroHt}I},IrI peByJlbrar? Tor, Ito-
ropr{ii AoJr}r{e[ oH{rrAarE,c.rr rlpr4 paaBr.rr]4rr npbrJrr,es rusI,ria ]4 rAep ({ur. 1).
Oruu6ra B ItBMepeHr{Ex rroJrox(e}Ir4rr cnaqna r,ro}neT Aocrrrrarr, 5 A, n ro }r{e

BpeN{rr noJre6aHr4rr rroJro}r{0rrrrfi ero Aocrr4raror 15 A"
2. flo lonyrlsHrrrtr{ Brra{or{]4rrr'J W-,,, Rr, D (uo uamr.ru uauepenunl,r D :

: 0,45) 6r,uu orpe4errer.rbr Ig i\irrl1 n lg n" (ra6"n. 3).

Ta6:rn11a 3

I{nr;urca - Tennepa
Vneom[a (6ea uoupanox)
Vuaonrla (c nonpanralrra)
Mruapra

111

ro;r
L7 ,5L
L7 ,37

1:l ,01
14,8L
13 ,65
13,79

1\,Iero1trr,rrta onpc/leJrerrr4.n o6qeupuHrrra.s. tr4cnonssya peayJrr,rarr,r [B] s ara-
qeHI,Ie lg nr, Itony.IeHHoe BTopr,rrf NreToAol\,I, 6t,rnr.r nueAeHLI IIolpaBItId Ba ne]le-
ItllLrTr4e Hp6rIrreB lrbrolrrilx qJrerroR ceprall Eansuepa u 3a BJrr,Iflrrl.re Eirer(TpolroB.

(Dur. 3. Peructporparl*mr o6o-
roqequoii trunuw )"381"4,2 Fe II

Aucnepcufl LL A/mn, yBeJruqcllrre
b0 pa3

Ha pacmlrp€rMe tsofiopoA]rrrx nr.rnuii. finn ororo ua rpatfuxax /I.lrfl rrorpaBor(
6lrra nporeAeua l,IHTeprloJrrrrllrfl rro cfler{rpy, cBerr.rtrrocrtrr tr{ BeJrr{rrrrrte W1, (11",,
tlr). R pctyrrrare roryr{eua rrorrpaBr{a - (6 + A) :0,38+0,78:1,16l-
I0,5.

3. llyrent cpaBrrenr,rrr rroJryqerrrrLrx ironryltoB IJp, II., u FI5 c rcoperusc-
crir4N,tl,r or{eHerro a$$cnrunuoe ycrropeHr,rc crrJrrJ Trr}ilecr}r (1g S : 2,5). JIo
uacce (r,re coorrromolrr4rr r\{acca - cuerr4n{ocrs) u pa4liycy (r.la coorr{oruerrrrr{
((cRerl/ix,Iocrl (iVI,. : - 1",'7) - rer{reparypa (8700' K) - uaparrJraric)) or(e-
Her.ro Ar,{}raMrrrrecnoe ycnopeHr4e cr{Jrtr rfl?nectn (lg C :3,2).

Jlllurrr [re'raJrJroB. Auanraa aTr,rocdrepr,r y UMi [o Jrr{r-rr4.flM r{eraJrJroB Ba-
TpyAHeH TeNr, rrro 6r'rcrpoe BpatrICIII4e Bar{brBaer cla6rle Jrrirt:lrlrj a cr{Jrrrirbre
6"reu4upyIorcfl Apyr c ApyroM. Hecuorpx lra aro? 6r,un uaneperrrrr anBr4BaJrer{T-
HI,]E ilII4PI,{H],t P,EAA NTATTT fi, IIOCTPOEH],I AJI'I ETIX I(PI,IBbIE I,ItsI{EHEHI,Ifl C IIEPI{O-
llON'I' II3N'IepeHLI 3I(B14BaJIeHTHIie IxItplIHbI LI IIOJryrxr.rpranr,r O6OnOUerrHr,rx "rrr4-
uLtii, a uo Jri.rru4rrl{ F-e I lr Fe II roc.rpoeur,r rrprdBbrc pocra.
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4J
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26
27
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JI
,n
DN

38
38
3B

40
127

Lt]B

{53

A,A Ig si). ei, xa

arnroc(rc-
pa

060 -
.f orIIi a

4325,9
4232,6
3878 ,6
3920, 3

3930, t
3320, 6

3350, 0

3372,5
4367,9
4005,7
4045,6
4072,0
4L43,4
4528,3
3950,0
4193,5
3997 ,2

1tr,84,1

41.28,6

42,73,0
4351 ,9
4385,7
4416,0
4L7B,6
4258,2
43L4,6
4489,2
4491,4
451.5,3

4666, I
4508 ,3
4528,3
4541,9
4656,4
4024,6
4t72,7
38L4,2

,90

2,00
2,L6
3,82
3, tt
3 ,02
L,27
3,40
4,17
3,94
3,51
J, Da
e11

3 ,61
3,96

1,,46

t ,90
2,64
2,38
t,88
2,04
'I,lz

1,00
T,BB

2,00
L,84
2,1,L
2,38

(,93
0 ,06
t ,38

1,42

2,Gg

8,51

0,00

0,09
0,L2
0, 09

0, 86

t,0t
0, 99

t,6t
1 ,56
| ,41
t ,61
t ,5rl
2,L8
2,18
2,40
a, tJ

2,69
2,57
2,65
2,69
2,57
2,77
z,c l
2,69
2,68
2,82
2,84
2,83
2,82
2,84

2,84
2,88
4,49
4,7 t.

4,72

0 ,60
1,0B

2,69

B, 83

FeI
L,54
1.,74

L,62
L,62
L,47
1.,32

t ,50
t ,51
t ,59
L,B2
1 ,69
1 ,65
1 ,68
I ,68
t ,66
t,B1
1,70

1,'o II

t,t5

L,24

t ,06
{,08

1,,07

NIn II (6), Ti I (43), Sc II (15)
re II (27), Cr II (31)
V II (33), Ite I (20)

Zr II (42)
Mn II, Ti II (34)

v rr (33)

Ite II (29)
Ti rr (104)

V II (32), Fe II (127)

Mn I (48), Zr II (30)
Cr II (26)

Cr II (162)
ri Ir (104)

N{n II, Y II (6)

Mn II
Mn II, Zr rI (to), V rI (9)

1 ,96
t ,81
r,83
1,,72

1,BB
2,02
1,,84

1,69
1,86
1.67
1,71,
L,67
2,14
t ,5ll
t ,68
1,,64
L,84
t ,8t
4.,84
1,88

L,23
L,27

tre II (37)
si rr (3)

Fe I ({52), Cr I (t)
Fe i (71)
Ti rr (r04)

Sc II (14), Ti II (40)
Cr II (26)
Fe I ({52)

Sc II (15), Ti I (43)
xfn (?), Ti II (115)

Ti Ir ({15)

Fe I (559)

Fe I (68)
Cr II (3e)

v rI (32), Ti rr ({r)
Ti II ({05), Fe I ({9)

Ti rr (12)

t3
19

3759,3
4394,8

3761 ,9

4481,,3

Ti II
1",77

1,78

Cr II
1,76

Mg II
2,L3

112

L,57
0,84

1,20 1\{n I11



1. Pcs5r51,11arr,r r,rBl'teperrl,r.g anBr.rBA.rrerrrrrr,rx rlrr,rpiru [pr,rBeAerrr] D ra6fi. 11.

Bepo;r:rnan oiuu6Iia cpeAl{ero l(Jrrr 6o.rrr,lurlr{crBa ,rrr.rrrr{ft (n 'ra6;rurtre l{arrr,r cpeA-
rrrte BHarreHrlfl rro Bcerr r{3r{epenulrr) , naxo/lr{Tc.rr B rrpeAeJrax or 200/o glx
W,. - 0,1 A Ro t0% ars Wt. - 0,3 A. B ro )fie Bller,r.a Her{olropbre BnBr,rBa-
JIeHTIIbIe lrrr4pIlIIbr I{eHflIOTCfr B /.(Ba paSa I{ 5Oree. 3ro, 0.IeBtr{ArIO, Br,ISBaI{O
ilepel{eurroctsto ,rr,ruttri , !,no rlel{oroprnx raxr4x nr.rullrlr [pr4BeAer{br rpa$ranra
uarteuesuii c tlaaor1 ({ur. 2), rau ?r{e /.\Jrrr cpaBrrerrltrr rrpellcranJrcrra Jrr{Hr,rr{,
ne Mellrlroqar- l4/t. co BpeMeHcu (f i II ,'3759,3). I-Iuixe reperrr,rcJrcurr Jrl4Frlrtul
x{oroprie, BepoflTlro, IraNfellflIorcr{, Iro c lrepr4o4oll, onpe11eflerrHr,tu O. Crpyne:

Cr II 3761,9; Fe II 4128,6; FeII 4772,7; Fe II 1'2,36,6;

Ti II 4534,6; Cr II 11555,6; Cl II /1588,6.

2. Ha r{amtr{x crtcnrllorpaMx,rax yAaJrocr, oro}r{AecrBr{Trr ri r4a\{eprrrr,
10 ;rnuuit oSoro.rnr,r ({ur. 3 [oltagLlBaer perr,rorporpauru,r sara6onee cnrrnoii
rrrrnr,rrd o6o.noqnir )"3814,2 Fe II). trtla-
lrepeHrTe rloJr ymr.rllr,ru .nr,rgr,rr,i BBeBI(r,r rr
o6oro.mlt (2,6 n 0,8 A coorBercrllell-
no) noenonr.r.no, rti]elrroJrarar{ coxpaHe-
EI4e yr.rroBolo Nro\reHTa BeqecTBa [p]4
nr,r6poce ero s o6o.florrrty, oqeHr{Tb pa-
4uyc o6ono.rnrl (.8u6 -- 3,2 1i,,n; ,Rrn :
: 10 Ro). Beponrrran orur,r6na r,IBlIe-,
peur,rfl noJryuupr{r{ ;u,tuuii AJrrr BBesI(r,r
u o6o"uo.rnra 1,1 u 2,2% coornercr-
BEHHO. (Dur. 4. Itpuna* pocra Arr.E Ie I u Fe II

3. Peey.rr,ralr,r a[aJrI{Ba r{pr{B],rx
pocra A.rrfl Fe I lr I.e II garo'r crreAyroqr.{e BHarreurrfi: a, (Irc I) : I ,B n.tclcen,
a, (Fe II) -- 3,6 r;.rtlcer;,19,P,(Fe I, Fc II) : 0,95; 7',,,,,, (Fe I, Fe II) :7200"K
({ur.4).

Cor,rracne c Ig "/)" (H) : 1,66 lr c Trr,,,r:7400'K, notopr,re nolyqarorc.fi
vz lgn,o Arrfl BoAopoAa r{ }r3 rTTrta,rr6r adrSenruunr,rr relrrlep&ryp tr4. M. }tonrr-
Jrotsa, xopotuee. Ornocl4TeJrbHr,re trrdcra o6mtmx r{onoB }r{eJIeBa cJreAyrotr{Ile:
1g ff (I"e I) : 15,8, lg /tr (Fc Ii) :19,1. Heo6xo4urto orMerrrrb, tlro pegyrlb-
TaTr,I, [OJryqeHHr,re t{B npr{Br,rx pocTa, IIeHaAe}fiIrIJ, TaK Kan JIII]iIIlrt )I{eJIeSa
cI4JrE,IrO 6nen4npouaur,r. Sna.reulTfl ?)t, ]HaBelllloe, BaBr{rIIeHLr, oArlano colJracl.Ie
B 7rro,r rouopllT B no,rrbBy lroJryrIeHr{LIx peByJrbraroB.

It conia;ueIrl,rro, rIo rraurr{M crrexTporpa}rr,IaN[ rre yl(aJrocb I,II]Mepr,rrrr Aocra-
ToqHoe Ko.rtr,rrrecrBo lr'rnr,rr:i o6o,lro.rrtr,r Arn 6o.,rce Aerairbuoro ee alraJrI{Ba.

Anrop 6.naro4apen I4. N't. l{ourr,-rony ea o6cyxt;1cHr{.s r{ coBerrr rrpr{ Br,r-
rlo"Trr{errl4r.r 4aurrofi pa6orur.

,[crrr6pr, 196ii r.
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OECEPB.ATOI'I,II{

Ha ocnonauulr 110 cnexrporpar{M 28 anea4 crrer{rpaJrBrrrrx r{JraccoB M0 - MB [ByqeEhrrloJroc6r rrorJlorqeErr.fi oHIrcI'r rlrraEa. flporegeuo ororr(AecTBJreurre rroJroc Tr4raga c[-crrcreMEl
:-::.11pil^t:e3A Ir 

^cAeJraEbI 
RorlrrqecrBeEEbre oqeEr$r trEreEcrrBrrocrtr rorroB oorroc 1w.TAOJI' Z). TaCCMOTpeEO rISMeEeEr{e TIETeECTIBEOCTTT rOJroB IoJIOC Oftrrcrr rrrrarra co ctreftTpaJrb-

EbrM RrraccoM (clr. {ur. 4).

ABSORPTION BANDS oF TITANIUM n{oNoxiDE oir a-sysrEM IN sTELLARSPECTRA oF M CLASS , b.y 4. .8. Boyarchuk - a_tsorptio" nr"J. J'r ttt;"i;- ;;"-o-"i,1-;ale in-vestigated on the basii of 110 sp6ctrograms 
"f 

,B-ii;il;iir{0-'M8 ;p;mJ;.i;;;;The identitication of titanium bands of cr,-syitem in rt.tl*ipectruin is'carried out. lnten-sities ,o[ h-and heads (see table.2) are.estjmalcd qrli,fit"tii,irv. li""tntur.tty clanse ofbancl heads o[ r,itanium monoxide rvith the ipl.tirt .ir.r;;.#.id;;.,i-iii*-.'7,."'-""" "'

flonocr,r oKI4ICI4 rI4TaHa .EBrl.flrorc.rr o4noii raa nara6onee BaMergbrx qepr cne6-rpoB sBeBA ctrer(rpaJrbHoro KJracca M (plrc. t). floaroruy rJrasoMepHbre orIeHKr4Iltx I{IrreEcr{BI{ocT}I y}He-[aBrro rlctroJrbSyror AJr.fr.oni;eAe.rreFrr4fl crrer(TpaJrbHoro
RJIacca 3Tr{x sBeBA [1'2.l. .tiolr,moe rrI4cJIo pa6or rrocB.ruqeno orrpeAeJreHr.rro
IJII{II BOJIH IoJIoB IIoJIoc [oIJIoIqeII}Ifl oT\acw TI,ITaI{a B ctreHTpax M-anea4 [J,11].B 1938 r' II. fL ,(o6ponpaur4rr [poBeJr oro]r{AecrBJr e.,V-e uno4po6nr,re ,;;;;t;-
Hr{fl AJrI{H BoJiH roJroB_roJroc [orJroqeHr.{fl onr{cr4 Trrraua d_v y-ckrcrer\f B crrex_rpax BBeBA a Her, 0 Peg, R Lyr u 6 Vir [5]. t(oruqe.ru.orroro orpeAerreHprrr
r4HreH0rrBr{ocreii uoroc Ao crrx flop He 6rr;rro npone4euo. o4naHo AJr.E peuerrr4.fr
HeHOTOpbIX SaAarI IIOJIeSHO SIIaTL III{Te}ICI4BII0OTI4 IOJIOB IIOJIO0 [OrJIOtqeHr?rE.Tax, uanpuMep, Br{a}rtre r4trrerrcr{Buocreft rorroB 

"o;o;"p;;-pacqerax BB.BA-
rrbrx MoAeJrefi arlrocsep rrosBoJrrlT cpaBHr.rrr, ua6nro4eur,r" 

" 
'.aoprr"fi. 

cpefia
3Be3A CrreHTpaJrbrloro nJracca N[ ulreercs MHoro Hecrar{uoHapnrri anea4,-He_
craql4oHapHbIe rlpoqeccbr qacTo colpoBolr{Aarorcrr AorroJrHr4TerrbH6r[4 r,rsJryqe-
ErreM, a 'rro6rr BbrAeJrrlTb 3TO r{SrryqeHrae, ueo6xo,rrr*o irp-r" 3Harr, pac[pe-
AEJIEHI,IE I{SIYqEHlI,fl M-ErEA71rr B IIOPMAJII,HOM COCTO.EHI4I4 I] TAHIIX XAPAfiTEP-
EbIX MeCTaX CIIeKTpa, HaH noJIOcbI OI{trCI4 TI{Tarra.

Pa6ora trocBflIqeHa ItoJrl4{ecrBeHI{oMy orrpeAeJreHr,rrc r,rrlregcr,rBnocrer,i ro-
Jr_oJ rroJloc IlolJlotqeErdrr onrrcr{ rr.rrar{a d-crrcreMbr B crreHTpax aneag NIO -MB-. flna otoit qenra 6rrnu c{ororpa{lrpooaubr crre*rpr,r 20 aseaa nracca NI nagu{paxquo,Ho,r crrenrporpa4e iniz 2,p-ar,.rur..*ru itp"ioncnor,r acrposra-su'recxofi o6cepnaropr4rr B rerreHrae lg65-1966 rr. oororpasr, 

"".i*rfou3BEBA IIOJIY'IE}IbI HA IIJIACTI{HHAX KOdAK OAO S IIIITEPDAJIE II,SZOO-SSOO A
r{ Ha rrrracrr4unax KodaIPl-." r4.repBarre ),,1"6700-400b A. gce crenrporpaN,r_
Mb[ r4MeJrrr Arlcnepcrrro \tJ Alnar,.

..r(na-ueHoropr,rx M-aneaA yAaJrOCr, nrr6parr, ctrenrporpalrN,rEr r43 Crer(Jrrrr-aoir. 6u6mrorer{r{ Cnrreraacxoti o6cepuatoprrrr, r(oropble rroJryrre}rr;r n jgll5_
1940 .rr.. ^H^a 

rrpr,r_BrrcHlrorr cilexrporpa$e i0,,' ,"no"io"n ,1ro-irrocrr,rrrtiar Im-perial, 1200 u Panchromatic. Aucuepcrrn crre*rporparr*r 6.*ta 26,s Alnnupu 1,4000 A rr 61 Ll,run rrpn 1,5000 A.

rIoJIOCbI IOLTTOilIE FItrIrI
B CUEITTPAX

iYL U.

OHIICII TI4TAII,\ a- CI{CTENIbI
SBEBI{ HJfACC;\ i\{

Bttst,po1,y7;

114



>

B

F-
s,'
$i
\l

lo
a
tr
>,

F]

&

t{
mq)
m
6

R)c6
l.' PE8
aH,) c)
\d*E
\l" cd

A
hopr
H
c)
Hkq)
II

\=;5' r.:

ts6
o

^$N
N,

8r.

L__



Ta6nltlqa I

SBcaAa
Horrcpa

II D u;ru
BD

SpnL
U

Sp CnefiTparbHaH
o6nacrl )./,,.{

D,
.{.l.ll.lr

B And

75 Leo
tr Dra

53 Gem

6 Oph

F Peg

t[ Cef

,6 Vir
4 Ori
y, Gem

30 Psc
57 Peg
p Per

o Her
R Lyr
7L Peg

2}I UMi
RS Cnc

Her
Cas
A,t1

6 860
6 860

98 118

100 029

55 870
1,46 051
1"46 05L

1"326
21.7 906

4 174
tB 884

150 102
tt2 300
30 959
44478
44 478

l8o zzo
22b g3s
2LB 634

19 058
34269

*4"350t"
t5o ota
t7b 865
22t t:ts
132 8LZ
78 712
90 068

148 783
224 4go
t8{ 313

5200- 3900

6700--4000
5200-:]900
5200-3900
5200 -3900
5200-3900
6700-4000
5200-3900
6700-2r000
6700-3900
6700-4000
520C-3900
6700-4000
5200-3900
5200- 3900

6700-4000
6700.-3900
5200-3900
5200-3900
6700-4000
5200-3900
5200-3900
6700-4000
6700-4000
5200-3900
5200-3900
5800- 3900

5200-3900
5200--3900
0700-4000
5200-3900

MO,5 III

x{0,6 II
MO,6 III
140,4 III
X{0,8 III

M2,7 II-III
Ml,6 III
MI ,9 III
M2,9 III
M3, 1 III
M2,O III
M3,O III

M3,4 III
M3,4 III
M4,1 III
M4,O III
M3,7 III

M5,{ II
M4.7 III
M5,2 trII
UI4,3 III
M6,4 Ib-lI
M4,4 IIT
M6,2 III
M6,B III

g
R

450

MO

MO

MO

MO

gM1

MT

MT

MT

M2
MZe
M2
M2
I,l3
NI3

M3
M3
M3

gM3
gN,I4

M4
gN,I4

r,14

M5
X,I5

glttS
gM5

M6
M6
x{6

gNITe

I,I8

iII
III
III
IIi

III
III
v
II-I I I

III
III
III

III
III
III

III

VI
II
III

Ib -IIIII
III

v

cfro
,,
5,4
4,L
5,9
z,l

8,1
Z,J
7,5
2,8
7,L
o,l
5,2
Dr4
20

o,4
4,4
5,4
4,1.

5,9
9,6
3,5
4,0
5,5
4,5
5,3

4,7
5,5
6,7

EO

61

80
BO

80

80
ti1

80
61

80

6i
80
6t
80
80
6t
80
80
80
rit
80
80
6t
6t
B(]

80
61

80
80
cit
80

5

5

D
,
2

5

4

2

6

2

7

5
,
I

7

J
f)

2

2

5
D

2
D

3

2

2

2

J

4
4

Bcelo 6r,r.uo r,rcuo.nLBoBaHo 110 cneritporpaNlM 38 anea4 cueftrpaJIbI{LI1
nJri\ccoB iUO - N[8, upelrlrytrlcgrDelrHo 'I'pgrbero rtJlacca cBeTI{MocTI{. Hero-
.1.oprJg /{itflI{tjle o6 e't'trx Blle3i(ax AaHbI Il ra6n. 1. B uepnoil lpa6e ra6luqbr
rrpuBeIlelrbr HallBtiIIl,l-E 3Be3[, I]O BTOpOIYI - HOI{epa HD ll;ur gD, o rperr',efi -
cueri.r.pa;rr,HIrI,i It.taoc I,I II,IIaco cBeTllx{ocT}I SBeBAEI B cIIcTeN{e XtlK ua ltaTaJIora

[6] lritr B cr.rcte]re IJD 1rs riararrora [7], n serneprofi rpa{e [peAcraBJreHa

Br4llr,rt,rafl BI4Bya.rIbHafl BBeSiIHaa BeJII{uI'IHar B IIflToit - o6nactr, I{JII4II BOJIII'

Il r{oTopoii [oJryrrarcfl cleriTp, r] ilIecTofi - Ar{clepcl4fl, B CeAbNIOii -.luclo
CrrelrporllaN{NI, II9JIy(IeIIIIbL\ A.rlfl lta}I(Agft 3Be3AbI. B soCslloli Ipa{e AaIIbI
crlertTpa,-IbI{IJe ITJIIIOCLI LI IiJIaCObI cBeTL{}',IOCTI{, OlpeAeJIeEHbIe aBTOpon. Bce

cflonrporpitN,IN,II,I IICt].[ellycNI],t\ N{-anea4 6r,utu tteltepeHl{ Ha IlI{RpO{oTOMeTpe,
pettrgTpllpytolqe\.I HeIIOcpeACrBeHIIo I,IITeHCIIBHOCTI{ C yBeJlI{qeHI'IeM n B0 paa.

O5r,r,tro r.rr{reHcrrB}roc.ub Jrr,rHeirrrrlToro ctrertTpa xapaHTep}I3yercfi SI{BI'IBa-

JIeHTT{IrMI{ r[upI{Ha\,II{ JrI{HIII1 [olJroqerli,{.8. OA}iaRo B otrertTpax sBei]A ltJracca

IVI onpe,le;nr{Tb anRr.rBaJrerrrFryro mlrpl{Hy IIoJrocLI [oIJroIqeHr'Lq MoJreItyJIbI Ao-
craTorruo rorruo He,ir6B-rI r4a-Ba 6oJlr,tuoft HeyBepeHrrocru B rIpoBeAeIlr{I{ rretrpe-

pbrBrroro crren'tpa. Ilocrionlxy Bce rroJrocr,r oHI{cr{ TLIraHa lll\{elor peBHI{ii
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narrr c Slroneronoft cropoHr,r, rax HaabrBaeMyIo rorroBy noJlocbr rlorJrorq,eHl4fr.

HOTOpa.fl IIOqTU BCeIAa OTqeTJrr{BO BErAeJrflercfl: rlosroNly B HaqeorBe noJrr{qecT-

BelIHoft xapal(TepI{crlrnIr rloiIocbl orrpeAeJrfrJrLrob cKatrHI{ 14I{TeHcllBHocrl4

cnefiTpa y I6JI9BI;I noJlocbl nolJrot(eHlls, r. e. oruolneul{e It+llx*, rfie 11+ -.
I4IITeHCI{BIlOCTE, CIIeKTpa C AJII{IrHoBOJIrloBOi,t CllolloHbr oT HaIrTa rIoJIocbr, a

Ir - rtr{Terrcr{Brrocrb crrenTpa c }ioporr(oBoJIl{orofi cropoHbl or KarITa rlo-
,rOCot ,otoOtrIellplf. Ha {rar.-t [OKaBaI{bI .[t,+ w It,* AJIfi IIoJIocbI ]"4761 .

ftrpu OTOXI4SCTBJIeHLIII IIoJIOo OIII4cI,I TIITaI{a Ha perlaoTporpaMl\'iax M-anee;r.
6sr,rra racno"nb3oBaHr,r crlr4citr4 AJrr.rH BoJrH roJroB lro.iroc [orJlotqeHlarr or\vrcl4 Tlt'
Tal1a, cocTaBJreurrr,re Hpucru IBJ, ualreperrr{rr Airr,rrl BoJIH roJroB uoJroc [orJrotqe-
rirrfl B crlenrpax M-aneig, B6IIISJIII6IIHT,Te tI. |I. Io6poupaBI4H5III [5], a tanme
ra6rrr.{qbr flupca u leii4ona [91.

Euna flpeArr]lnHrrr& rrorrr,rrna. r.fan{ellr.rrb rrnrer{cr{Buocrr4 Boex roJloc rlo-
IJIoIqeHrIrI c[-cIIoTel\tLI. O/-trFIaHo n cuemipax X,tl -aaesg ]{HoII,{e IIoJI.0CLI Ti0 a-
cI4creMbr JIr46o tteAocraroquo IIHTerrclrBlr,r, .Ito6r,t tr[o]HI{o 6srto r'rel'repurn
Berr4quHy cr{aqna, rta60 crr,urrHo\,r r,rcnainerlbl BJrrLflH]Ier'I Apyrl,rx Iro"rroc r{Jir4

cr,rJrbgrJx Jlr{Hrrit [orJrorqerlrl.s. Ha roJroBrJ Iro.rroc norJIoIqeHI{f TiO a-cr,{creMbr

Bo MHorI4x cJryrrafly rrpr{xoAslrcrr roJroBLr rroJroc'liio y-n p-clrcreu trIilrr ro.rloBbr

ror{oc uon"r,y, ZrO, AIO, ScO, YO, LaO, VO, X'inO, r. e' xroreltyJr, I.Iar{60-

Jree paorrpOCrpaI-IelIIIJx B CrreHTpax i\,I-anea4. B nopotXonoJIHoBoli rIaCrI'I Cuel{-

Tpa TecHbIe lpynlbl arol\[Hllx nllnlrr]i .racro o6paayrcr' 6len4y, Itorollafl otle]Ib
cr{JrbHo r4cKa}fiaer rro,rrocy norJrorIeHrlr TiO. t,[ro5rr BbIf Brarr, BJrr{fl}IIle rra

rroJroCLI troIJIotr{eHrIfl TiO ApyrI4x NIoJIeHyJr,5r,r.nu npocl{orpeHbt CoorBeT-

crBylotr{I4e ra6rnqr,r [9].
fitrn r:oro 11106r,r ycralroBr4Tl] B,rrr{flrrr,re clrJrbTrr,rr JIIlHr4fi rorllolqerrl,la, }1o-

Iyrqr4x I4CIIaBIITb Bllaqeuue cltaqna, 6uru paccl,IoTpenlll y{acTIiL'I CnenrpoE
anea4 K1r - K6, CoBnaAaIoqIIe o rloJlolIieHLIeI,I IlOJIoc TiO. Eclr IIOJIocbn

IrorJlotqeHr,Ifl TiO cr,rJrbrro l4at{eHflrorc.fl c o ctreHTI]aJrE,Ir],l],I IiJraccotr{, T. e. E

crrexrpax anea;1 K/r - K6 oroyrcrBylor, B crleltrpax ]\'i0 cJla6br' a Il crlcx-
Tpax BBeBA MB o.renr, r{}ITeHcI,IBH6r, To JTI,IHI,II,I norJrotr\eHl4fl B crlenTllax SB€BA

K5 - M0, HarlporrlB, I{Bl\{eH.flrorcrl cpaBHr,IrerliHo ]vtaJro. floorolty orcyr-
crBtre cr,rJrr,r{r,rx nrnnnii rrotJrorrl,eHr{rr B orrpeAeJreHHo}{ yqacrfle crler(Tl]a BB€BAI;I

KG Aaer BoBMolI{Hocrb crIr4T&Tb, tITo B erotr'I Ei€ yqng,,*a AJIr{I{ BoJrrI B crler(Tpe

Nl-snea4r,I Tarirxe He 6yAer cI4JIbI.Iblx nnur,ri:r rlor.rloqeHlls.
B peaynrrare noAo6rroro llaccrlrorper{I{r{ oxaaaJrocb, arro roJrbno HecfioJlb-

fio roJIoB rloJroc trorJ] otr{er:rlrfl ont4or4 Tr4TaIla \Io}I{Ho crlr4TaTr, cBo6oAHbIr[I4 oT

6reu71uponalll4fl, a I,{MeHHo: ?'6268 (3,6), 1,6215 (2,5), }"6159 (1,14, }'6106 (0,3)'
1,5862 (2,10, )"5810 (1,3), to5759 (0,2), ?ubUB (0,1). Oqnano B crel{rpax sBeBA

6olee noe4HrIx HJraccon, N'14 - i\,IS, noJlocbr norJIolqellrll sHarll'rreJrbrro ycu-
JIr,rBaroTcrr, a Jrr{Hr{r,r n.orJrolqeHl4fl IracroJrblto oc.rIa6eBaroT, tITo I{oJll'Iq.ecrBeE-
Hafl oqeHna r,r Apyrr4x rroJroc npoBo/.u4Tcrr TariH{e yBepeHrlo.

Onpeqeneuurr Ber[qI4H cr(arrnoB 6r,uru cqenarrr,r AJrrI Bcex Ba][erHbrx E

crrertTpe r4 He cl4Jrr,Iro r,rcnalneHur,rx 6len4r,rpoBaflrlel,r noJroc IrofJIouIeIIr'IE ofiI{.-
crl rrrraHa TiO cr,-cucrer{rrr AJrrr ranrqor,i r4B l4ccJreAyeIr{blx BBeBA. flocrionlny
crrenrpbr rrcnoroprrrx eueeg {ororpa{r,rpona,u,rcb rra paa}Ir,ix cnel{rporlla$ax"
To Heo6xoAnno 6rrno ycraHoBr{rb, He cyqecrByer Jrr{ crlcretr{artr{qeonl{x paB-
JII4TII4jI B OUEFIHAX IIOJIOC TOI"TIOII{EHI,{X. IIN ATOIO 6bIJII,I CPABEIEI{bI BC.TII4SUHI)N

cHasr(oB AJIfl 3Be3I{ pAnd,6Oph u pGem, creKrpbr ltoropbrx uoilyqeHbrEa
roM v. ApyroM crrentporr;ta{te. (},rcreua.rr,r.recxr{x pasJlrqrrii He oxaBaJrocb"
3ro J(alo oclroBaHrre cqtrrrarr;, qro Bce BeJrrrqr{Hbr cnaarnoB o,!peAe,renbr B oA-
Hofi cucreMe. Bce r43MepenHbrc Br{aarefrr{r{ cHaqKoB rroJroc [or;lrolrtreur{rl or(I4cE
rzrarra d,-clrcreMbl Aar{br B ta6n. 2, r.Ie Arrrr Ha}r{flori BBeBAbr r{ Arrllnr,r BoJ]-
HE, coo?BercrByroqefiroJroBerioJrocbr rrorJrolqeurtrr, [1.]r{Begeubr BHarIe}II{f or-
rlo:TueHr{rl r4HTeHcrlBIloclrefr. I*.lIl,-. Tlaltepeur.rfl lrortaBa.rrtr{, iITo Het(orolll;re I1o-

Jrocr,r rrorJlotr{euldrl orr.{cr{ rrdraHa B cnenrpax aneag X,I0, NIl o.reflb cna6nr, u
I{ecl{oTpr{ }Ia To? qTo I,r3t{epI,ITL [Jrr4Hy BOJTITLT IO.TrOBl,r rartor,i IIoJroc],r ]IO]I{HO?

OIIpeAeJII4llb IIIITCHCI{BIIO0TL CItarIIta IIC yAaCTcu.
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II. II. ,{o6ponpanlru B [5] [pr{BeJr HarJrrrAr{yrc reoperrlqecnyro Ar{arpaM_My' Ha Horopoft raao6paxeurr sar,r5onee BepoflTHbre nepexoAbr AJrrr noJroc ro-
rJloqeurr.rr onr{cr{TlITaHa fiJ:,rro.,-cucre,rsr.,[,uarpaN,rN,ra npeACTaBJreHa ua ra6n. 3^

h./t,

. il-x
xlt

uHol z J 4 5D

n

@ur. 2. tr{aMeuesue cftaqrta AJIrr rroJrocbr )',4761 TiOc- (2,0) coctre1rpaJrbEhrilr
RJraccoM B cllcreMe MH (a) tr co ctrenrpaJrErrr,rr{ HJraccorr, otrpeAeJreEgbrrr

anropon (6)

lge n' v1 ntt - HBaHToBl,Ie qracila Bepxr{ux I{ Hu}HI{rr,y xore6arenr,Irblr ypoB-
Heli coorsercrBerrHo. NIrr socuorbaoBaJrtr{cb aroll 4uarpaMilor,i, uro6rr fpan-
IIr,rrl ua6rroAaer\{oe pacrrpeAeJreHr,re rroJroc no xone6ar-eJrr,Htrr\r 11epexoAa]r c
TeOpeTlrqecnr4tr.

rla cpaBrreHr,rfi reoperr{qecriori gr.rarpaurrr,r r,r arra.reslrr,i ua6nro4aen6rx
r{ETeHclllBlrocreft rorroB rroJroc (c.r,r. ta6n. 2) nra4uo, sro uau6onee r4HTer{ctrBHbI
rroJrocbrr coorBercrllyrctql4e lraJILrN{ HBarrroBbrM arr,rcJla}{ Ho.[e6arerbr{brx ypoB-
ueft. Har.l6oJlee Bepo.rITIrr,Ie reoperr4rrecxr{e cnarrnrr foJroB rrorJroqerrl4fl o1a-
SaJIrICb ra uara6onee yBepeI{Hlrr,II4 r4B orrpeAeneurafi [r,rreHcr,rBr{o"r"d 

"*urr,ou,na6;nrogaerrbrx B crrenTpax BBeBI.
trl[cxnro'{enrde cocraBJltllor roJ]r,Ko rrenoropbre rroJrocbr. Tar, n AJrrrrrr{oBoJl-

"g^uo_T 
qacrr.r cre_nrpa r6nosbr rroJroc l,O3B4-c[ (5,8), ?,"6227 ct, (4,i1 w t"6Z1,b

a(2,5) oqeHb cna6r,r HaH B BBeBAax NI panurax clenrpaJrbHbrx rroArJraccoB, rar(
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@nr. 3. Cpeguue BaBIIoE-
MOCTII BC.TIIIqIIE CI(AqKOE

AJrtr rroJroc oilI,ICIr rrITaEa

sp

4B

4f

/1L

O,Z

4d

4r

4+

42

r{ rroSAEr{x. TlnTencl.reHocrb AJIrr Hprx orrpeAe.[flercrr HeyBeperrrro. B nopo.rxo-
Bonr'roeoii .Iacrrr cneltrpa N[Irorlte foJroBr{ rroJroc rorJrorr(eH],rfr BHaqI4TeJlLr{o
!_n9n4up_on_anr,I cr4,rlr,Hllr\{l{ JII{HI,IflMr.I rrorJlolqerrl{rr. Tan, A.rrrr roJroB rroJloc'liO 1'471.4 cc (6,3), ,,4669 a. (5,2), ?"41rg o.(7,2), X4462 o (5,1;, X4ZSZ ct(7,2)
rrlrrellcrrBuocrl4 cltaqltoB orlpeAeJr.EJrr,rcrr c 6o"ntruor,i ocrollo)j{rrocrbro tr{ To.rrb-
no B sBeSAaX 60nee rrosArrlrx crrerirpaJrr,rrr,rx rroAnJrt\ccon, l,I1+ - 1V[8, r4e
r4lrreHcl4BllocTr, cantoii rloJrocbI upeo6ra4aer IraA IlIrreHcI,IBI,I0c.rtro ;rraumii. lo-
JroBIrI lroJroc ilorJrorqeurlaTiO npr1"1B9-o a (8,3), )"4.254o (9,3), ?r4Lg4u, (L0,4)

'121

q.iirr z, ?)

*i1/tr/?,r)
\ \ ,12,

,ft /)
i\\

fzaN \t
Jorz/24

k76'/t"t ,\ \

Nltf , ,G2,

I



RaCTOJILITO CILIILIIo IICitall{eHbr Jrr{Hr4flL{r,r ilOtJrOIIIeHu.s, rrTO OnpeAe.TIr,{Tt, Cr(OJrr,HO_
HI46YAI, YBEPEI{IIO BHAqCHI,IE I,IHTEI{CI4BHOCTI{ I{X CITAqHOB HE YAIIJIOCb.BenIt'tI'tui,t cI.iaqHolt rloJroc I4Br{eunrorcr{ co crrel{Tpa"rtbHrrrNr nJtaccoh{. rlro6rt
Aarb 6oJr0e tierlitrle SaBI{cI4Moc:rI4 I{8tr[eHeLII,IfI cltaqHoB co cner{TpaJrbHl]i\I HJIac-
coN'I' 6r,rJra npoBeAer{a nJraccr.r{}rHarlr4.E Bcex r.rccJreAyer{bx urar4. ,{rn onpe-
AeJIeIII4fI HJIaCCOB oBeTI4I{OCTU I'ICIIOJILSOBa,TII,IC} KpI4TeplrU I{nUaUa - [,IOpraua
u.01, )ytrzts sr rr: L,:?ilgFer, ).4045tFer:taiii si-ii,-iii:IaFe i:1.4383
Fe I, 1,4383 l'e I: ?'11390 lre I, v I. flna yrorrHeHr,r.rr one*rpaJrbHorl Hracclr-
{unailuu 6u.ur.r. ltcnoJrbaoBalrtr Be.rrr4rr}rHrrr uar.r6o;ree 

"r"rurrn 
, r{ yBepeHHrJx,cHarInoB I,I crcrtrpa"rrbHLt0 n.rraocr,r BBeBA s crac,relre i\,Ilt.

.. ^A.11 ro.ror no.,roc^1.5J.97_:ti_O^a (0,.0), t541rB TiO a (0,1), ?"t$b5 TiO a
(1,0),1,5810 TiO a (1,3), tutil-r9,t.iOa(i ,4)','X4764".r.ib"tZ,oi, rj#6i;iio" (i",Al,

\
.\

-m/ z J + I f 7Sp
rDrrr. /r' Ilarrerrenrre crraq*a Arrs rrorroc 1,5r67 Tio * (0,0) u ),b448 Tio a (0,1)

'l'o,Irirr - 3,,c;,,r:r rirrRCC& ;:,,"^:'";'i1i:Tjjli'1"11",ro, u,u."n cBc,Mocrrr \,,
Tl)C-Yro"lI)IIIIHII- 3IIaqCIIIIfl BeJUtIIIII CHaqI{oB, II0"lyqclrlrbrC n ita6r;le IllJ

'x4584 Tioa(3r0), ')"4Bo41ioa(3,1), x4626 Tioa(4,1) 6r,rrr,r rroc,rpoeHbr 3aBr{-
'oI,II\{ocrI,r 11.*117.- - Sp (NI}t), nar( ror{agaHo Ha 

'$tvr. 2,a. f{o orrau BaBr4cr,r-
MOCT.fTN{ 6sr."ni,r OnpeAeJler{r,I CrreHTpaJrbHr,re r{Jraccbr BCex sBeB/I. carenrpr,r,urru*
HJIaCCI)r, rIo,'ty11g1111U'e no paSHr,rM cHarI1{aN{, 6tr;nll ycpeAHeHIi 4nn HanrAofi
3Be3Ar,r r{ [pr,rBeAeHri B tsocbN{oli rpar[e ra6n. t. c srur,ru Hots],rMr4 sHarreHrtflMr,r
cnenrllaJrbrrr,rr rrJraccoB 6r,r,;ru n-epecapoe_Hbr 3aBlrcr,rMocrw ITnl I7_ - sp 4naBcex loJroB rlo"rloc [orJIoIqe]II4n TiO. Pae6poc rorren Ha HpI4Bbrx BgarrrrreJrbHo
yMeurrrilrrrrca (crr. $w. 2, 6).

tr4cuonr,aya I{oBrte crelirpaJrbHbre r{Jrnocbr, Mbr paccr\{orpeJrrlr 14BNreHeHrrfl
'c(aq(oB rloJloc flor.rloqeHl{ft ol\vcfi TI4TaHa G,-cr,ICTeMr,r. Han.rryururae BaBr4-
'cI'rMoorI'I I4tsN{el{eHrds I,IHTeHcI4BHocrI{ toJIOBJ;I rrorJlo[treHr4g TiO co cleHTpaJrb-
II]rINI I{JIACCONI ilOJIYIIUJIIICb I\JIEI IIOJIOC, O6PAAONATTUI,IX C HVJIEBOIO, 11EPBOTO
I4 Broporo Ho,,re6a'r'e;ni,Hbrx ypoBlrefi. /lla rroJroc, o6paaooinnbrx B peByJrE,-rare iIepexoAoB Nre]r{Ay no;re6are;nrurruu ypoBHflNrr4, coorBercrByroqr{Mr4
6orrutl'ru IiBaHToBLTNI .II,I0JIaN{, BI{arIeHI{-'I cHaqItorJ oI{aaaJII4cb cyu{ecrBeHHo
I'IeHbuII4I{!I; OHII IrOItaSbIBaIOT HeSFrarrtr{TeJrbr{oe r,rSMeHeHr{e co cner{TpaJrbHr,I},I
HJracooM. Bce ero HarJrflAHO BT4AHO Ua {rar. 3, HO.rOpaa [ocrpoeHa rro AaHr{brMra6l. 2. flpe4clan"nxJro I{}Irepec cpaBHr4rb Bbrrrr,rcJregHbre HaMr{ BHaqeHr.rfl uH-
Ter{cI{BHocrel'i ro;noe rroJroc rIorJrolqeHr,{s TiO c Apyrr{Mrr orrpeAeJrerrr4flMr4.
3r-o. y4alocb cl{cJr&rb roJrbHo AJr.E rroJroc TiOa (0,0)'" liO 10,1y,'"ey*.r""iu [11]. cpaoilenr.re [peAcraBJreHo Ha Srar.4, raa Hotopor,l ur4ro, rrro Buarre-
rlrafl cnarrnos n [11] cr.rcreMarr{rrecnrr Bagr{}r{eubr. flo-s[Ar4MoMy, aro ecrr, pe-
.ayJrbrar roro, qro r [tt] AaHHbre o6 r,rnrencraBuocrflx roJroB rroJroc [ory{su61
no crexrpaM c oqeHrr ruanoii Tlucuepcraeryr, nopflAna 200 Almn.
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B aanlro.rerrrlte rrprrgolxy lny6oxyro 6naroAapuoctr fI' fI' !,o6poupaur-
. y Ba qeEHbIe coserbl u o6cymgenr,re pa6orm, A. A. Eorpsyxy Id P. E' Iepm-
,5epry Ba rtoflyqeHl{e rrenoropbrx cflertrporpaMM, a ra6]r(e I. H. Illapauonoft
sa- nbuoulu n- o6pa6orne MareprdaJra ua6lrc4esvfi" n uoAroroBge rpa{uxoo
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AlrAAEMr4fl HAyI( CCCP

II 3 B E CT I,I fl IT PBI M C H O I{ A CTP O @ tr{ 3I,Iq E C IT O ]:I
Tou XXXIX, 1969 r.

ODCEPBATOP!714

CIIBI(TPO CKOilIII{ E CHOE }I3YIIE Htr{E CIITMEI{OTI4.IECKIITX 3BE3A
AX Per, CI Cyg u BFCyg

A, A, Bottplc?!.tt

Ha ocsosauuu L9 cnexrporpalru(grc_nepgfi,g B0 Al;u;z) nony,tenlr orEocureJrr,r{hre trE_reEcl{BEocrr{ aMtrcctrorEhrx nmalt (cnt. ta6.r. 3) II pacnpeAeJreEle aEeprrr1 B Eenpep6JBEBIxctrenrpax AX Per, cI cyg u BF cyg'(cu. {ur. 1-B). eac'cririrpe"iiry-n.'*. cHopoitri, ony6-JrlrfioBaEEbro panee. floHaaauo, uro AaEELre na6.nro4euzt uolxuo o6irculrrr, trpeAtroJrorr{trg,qrouccJreAyeMEle sBe3AbI EBJrflIOTCEArorlurrnrr, cocro.EqtrMtr tr3 XOJTOAEOTO rrraara M5IIfu ropaleft BBeBAbr sraroft c,BerrrrMocrr,r (cu. ra6.n^. 5).'o6e_xolrno;#;; ogpyrfieE6r ryMag_Eocrr,ro, lrlreroqeft Maccy -1040 o rr. t?." < !O? clt-B (iu, ra6r. 5).

THE SPECTROSCOPIC INVESTIGATION OF SYMBIOTIC STARS AX PER,CI CYG and BF CYG,-.by -A. A. Boyarchuk.- Belativs iniensities of emissive-lLeJ
(table. 3),and r.he, energv distribution in Lontin uous .p.c[1q ot-li- p;;; c"r 

-cytil,i 
d F 

-ci;
(fig. 1-3) are,obrained of rhe basis of 19 spectrogrims (disper.io" sb -tl-"d1. i,n..rJirl
vclocities,,published earlier, are considered. It Ts shorvn, iluf fne data of'observations
can.be explained by the-supposit,ion,-that the stars unoe" invesiierilo""rr. li;;;i.r,";;;:
sisring of the cold giant M5 IiI and a hor, star o[ ]orv lumino;ity (i;'li;5j.ti;i,;il;dfi;-
nents are surroundetl by a nebula rvith the mass of -1030 g ar.'d. ,r- I07 cm-3 (tablei)"

cratir6raorr,r.recxr,re BBeBAbr flBJr.srorc.E oAHI4r{rr I{B ualr6o.nee }rHrepecHbrx
He6ecEr,rx o66enros. tr4x cuexrprr oAHoBper,reHHo coAepx{ar 6onnmoe rrlrcJro
aMrtccrrouHbrx Jrrlrrrtrt Br,rcoHoro noa6yxr4eulra (He II, IXe V] , IFe VII] u
Ap.) II il|\H!1:4 r{ roJrocbr rrorJrorr{eHrrfl, coorBercrByrotr{r,re oareHb xoJroAHr,rr[
aBeBAaM (Ca I, Tio rr Ap.). Ilpupo4a Drr4x BBeBA eqe Ao noHrla lre Br,rflcuega..
Hau6oree rrpaBAorroAo6na ruuoreaa o 4eor,lcrneHHocrrr DTr,rx BBeBA, xor.fl
cyrqecrByror I{ Apyrl4e. O4noft r{3 ocHoBHbIx rrprrqr,rH, rrpenfrc.r.Byrotr{}rx rrogrr-
r\{aHr4ro rrpr4poAbr arrax o6rexror, .flBJr.flercrr orcyrcrBr,re Aocraroqgoro qr{cJra
IraAelr(Hbrx ItoruqecrBeHHbIx {orouetpu.recHl{x Aalrur,rx o6 rlrrreggrrBrrocrr{
3Mr{CCtrOHr{brx .]rranr,rft rr H_enpepbrBrroro clexTpa I4 r{X rrsr{eHenufi. B }tpr,ru-
cxofi acrpo{uarauecxoft oScepoatoptrv. s 7962 r. 6rrnra Eaqarbr cr{crervrarrlare-
cI(I4e crleHTpo$orouerptrtr{ecxr4e I4 r(oJropr{}rerpuqecnr,re ua6trogeulr fl, cw6drro-
rtrrrecKr.rx 38e3A. Peeynr,:rarr,r cuenrposoroMerpr,rqecxoro trccreAoBarrr{fl 3BeaA
AG Dra, AG Peg tr Z,And ouy6nunonauu pauee lL-4l. Bgecr, 6y4yr rano-
E(eHr,r peByJrbrarbr Ea6nroAeHuft anea4 AX per, CI Cyg u BF Cyg. 

-

Suraccuonur,re lrunvtv, B crlefirpax r4ccJreAyeMr,rx inea4 6nrnra orHpr,rrbr B.
20-x rogax Harrrero croJrerrdfl. c 1ex nop pagflr4qtrbrr\{fl aBropaM[ noflyqeuo
HecHoJrr,Ho Aec.flrKoB crrerirporpar,rr\{ BBeBA AX per, CI Cyg u BF Cyg, ouy6_
JrtrKoBaHbr raH?fie oI{eHI(I{ 6;recna aBeBA. Huxre t[rJ I{BJIo}fiI{tr[ ocHoBgbre peayJrb-
Tarbr BbrtroJlr{elrnbrx paHee uccle4onanrrr,i.

AX Per. O*rwccws B Jrr4{4rr Ho ornpnra Nlefienn Ha crrenrpe, cHflrorrr
c o6bemrr,{Bnoft upnalroll e tg30 r. [5]. Ha ulenenrrx cnenrporpai\{Max, rroJry-
trerrEbrx Nleppunnoru n 1931 r., 6:,;.nu o6uapyxeuu aur.rccr.rogrrbre JrlrHr4rr
Bbfconoro noa6yx4enu.fi r{ AoBoJrbHo r,rHreHcrrnsrie norocrr TiO [5]. Bro rano
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BoBMOiI{HOCrb oTHecrI,I AX Pel It rpylne crau6r,rorn'lecxl'Ix aBeBA. CregyroqtUe

"r.*rpuourlre 
ua6;rrcgelrun 6btJ1fi" 

*nrnonrneno, 
csranrcoll u crpyoe s 1939 r'

[6] r.l eatell IIpoAoiI]I{aJII[cb paBTII,I.IHLINIII aBropauu [6-9] c [epeplrBaMl4 Ao

1957 r. Srra rra6lro4egl{r rlofiaaaJrll, alro crerlel{b noa6ymgeutag aMrrccr{oHuoro

crler{Tpa Mer{fiJIacb AoBoJrLHo cyu1ecrBe}rHo. TaH, JII,THI{I4 BLIcortol4oHIdBoRalr-

,"r, jne*e"ros [Fe VII] u [Fe VI], AoBoJrbHo cltrlt'HLre s 1940 r'' rloJlrlocrbro

ucqearu s 1,941" r. [61. B onra6pe 1950 r. cnenrp AX Per HarIoMrrHaJI crexrp
'rlrnnqnoit BBeBAbr trana Be [9] .

Ha6nrcqenrag 6necrra AX Per 11OHaBaJII{, IITO OH Meg.gergfl B AoBoJIt'Ho
6onuurax rpeAerlax. Ha {rar. t upegcr.anJleHa KpIaBafl 6lecna n {otorpa{u-
uecflr4x Jryqax, cocraBJreHrrafl Ha ocHoBaHrrrt ILO-1"41. 3aurrpraxonannas o6-

Jracrb coorBercrByer IIpI,IBoAIdI{oN{y n t13l coo6ulenum, qro c 1952 uo 1956 r.
SororpaSuu".*u" urrrinr"u AX Per fioJle6aJlacb B rlpeAeJlax I2,1"-12T4'

,\/ ,1 lr /.-\, \--i - /,, +tf2

/1

z 4 //00/J z 4/5000 z +2e000 xl.

z 42f000 Z ttJ0000'J.1.

/ !t0 /.1J 0 /!40 tod

t\;^.. JW \ztttt/-....-1

z +J0000 Z 4JJOOO

/.?,f 0 /lf0
(Dlm. 1. Hpuran 6recra AX Per

rod

Corroclasnenue crerIeHI,r noa6yxr4eur,rfl DN{I'{oCI4oHIloIo cIIeIiTpa IL 6.rrecna

3Be3Ilr,I [OIt3.3IiB&C1], rl',llo, ItaH rrpaRr',IJro, crelleHL loa6yxrTlenr',rfl yMellE',uaercf

rrpr,{ BoBpacrar{lrr,r 6.,recna. Cnenrp trnra ]3e na6tlrogalcn Bo BlleMu 6olr,tuoii
ucouu,ttg 1950 r. Curanro lr CTpyne [6] upeAnottoiflr{Jrr{, arro I4snIeI-IeHL{e cre-
nenu noe6vlnAer{r,rfl DMrrccrlorrrtlt rurutii npoI4cxoAL{JIo BCJTcI{orBLre reperleH-
HoCTr,I roplueii ItoIIIIOHeI{rLI, Terf[eparypa lolopoit Hole6.netcn oI{o.]Io

150 000" Ii. I]ecuiltllrl Ha ro rrro cncfirplr AX Pel r.ra6;rroTlalrlcL Hcolgo-
r{llarHo, Jrr,rlrb B [7]..6r,rru cfie,rroHr,I r{oJltr{qecrBe}IHbIe oqe}rnl,I ]'rIiIreHoI'rBuoc'reli

Dtr[tr{clc,rrorrrrr,rx Jrtr{Hl,rrr I{ oul]e/{eJreHa cneKTpot[orolretpr,r.reclta.fi Ter{[el)arypa.
CI Cyg. Srrl.rcc.r,ronrrr,re .[I{III,1I,1 BoAopoAa B clleltrpe oroi,i aoea;1r,r orI(pIJrI{

.ftauuou n 1,922 r. [15]. FIa rqenerux crenrporllaNltrrax, rroJIytIeHHbrx NIeppn.n-
Jroj\r B 1931 r. [5],.rerro Br,rAr-rbr rroJroobr rrorJloqeulra TiO L{ MHoro{tr{cJrgHI.II{e

a1rr,{ccr,rogrlbre JIIIHI,I}I II, He I, He 1I, tO III] u 4p. 3l'o Aarro ocgoBarrl'{e or-
Hecrr,[ CI Cyg n rpyrrtre oraM6],rorr,lrrecnr{x BBcBA. B qansneiirrrer{ ctler(rpr,r croii
BBeaA6r Ha6rlro4a;tr,rctr IIecHoJIbtio paB [6, 7, t6-tB] . CyulectBeIIHInx IIBN'IeIIe'

n14rt e creleHl.{ noa6yin4enufl Ir rr}rreucl4BHocrl{ D]\,II{ccI,rIr ue 6r,r;no o6uapyxre-
nO. Csuur u CrpVue [$] c.u,rraror, tlro IIo cBOI{l{ xaparTelll4orl{Itai\[ CI Cyg
rroxoma na AX Per.

I{n $rar. 2 upe4ctanrleHa cpe4Hr.tr I(pLIBar{ 6.uecna r {ororpaSr{qecltr'Ix
Jryrrax, cocraB.[er{Htrs no ItB, 19]. X'h,r BI4ArIn{? tITo ts ocHoBI{oM SBeBAa I'ICrIblrLI-

//

/0

a
J.n.
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//
/Z
/J

I$iltuua z4JJ000 J.L

/tf0 /t60 rod
rl:lz.r. 2. Hprnar 6tecxa CI Cyg

\r=-lh/r\r\\,\

2 4Jt)000

mp!

//
/z
,?

/0
//
/Z
/J

24 / /000tt I 4 /.f 000
I

?420000 J,n.

,t (d

?,k"angg x.,

/0

/Z

/l[0 /l[0 tod

@nr. 3. Hpunan 6recna BF,Cyg

'BaJIa rrelpaBr4Jrr'rrrrre none6anran Melr{Ay L2_1,3*, B tgtt r. BBeBAa yBefl]rqufla,
fipr{ocrr, go 70!7. {pv"u, Bcrrbrrrr*a npor,Borxila s tgBT r. t201. coriac"o t2tl,
trpr.r BocpacraHr{r4 6lecxa BBeBAbr or nlou_: l2y2 go ntpg : ll.^6 ee rror,urul
reJrr, rlBera rdsMeHr{Jrcfl or -11.,4 go -10-7, r. e. sBeBAa ciara rony6ee.
.^.BF Cyg. flepeueHFrocrb 6necxa 6urh orxpura s l.gl4 r,. IZZ)I Oaruno ao1940 r. ,ra BBeBAa He rprrBJrefiaJra H ce6e iuzruauu.r. HecroJrb^o cne*rpo-
rpaMI\[ nraaxoft AI4crIepcIlI{, [oJlyqeHH[,rx n 1925 u 1931 rr., [oraBbrBaJrr{ Jrr{mr,
aMr{ccprorrr{Dre BoAOpOAHrte [!rP.tt!r. Ho cuenrporpaMMa, [oJryqeHHafl S tg40 r.,
coAeplltr{T rtr4rlr4tlHbre rleprbr crzru6raorra.recnofi anea4rr: rroJrocbl TiO ra .aMr4ccrrorr-
rrr,re JrrlHrrrd Brrconoro noe6yxr4enr,rs [221. Cuenrprr BF Cyg raMeror ABe oco_
6eunocrra no cpaBrreHr{ro co cle*rpaMrr Apyrr{x "rr,6rorrs"eErr" uuarg. flep-
noll oco6enHocrblo flBJlflerc.tr [pl4cyrcrBrae B cnenTpe AoBoJrr,Eo crlJrr,rrbrx Jrr{-

l*J0000 z4JJ000 1,r.

, , :1 "/Jaaa, {+,tooooJ.l'/t/0 /t.il /,1*0 fod

t+t.r00l

/J*0 fod
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nufi [Fe III] t23]. B'ropan cocror4r B :rotr{, qro tr{rlre}rcrlllHocrl Barrperlerlnblx
lrule:lrir tO IIIl u INe IIIl cyqecrBeHHo MeHrrercfl B reqeHlIe HecHorrbltl,Ix

4ueir [231 . 3ro 4aro Boalloil{Hocm Annepy ItBl oupe4eJlllrr a;Ienrpo]IHyIo
IIJIOTHOCTb txe - L06.

Ha $rar. 3 upe4cranJreHa HpIdBaR 6lecxa BF Cyg, cocrall.rrcllHan no [tB,
24-26). X,h,r nr.r4rarrr, rrro xapar(rep Hpunoii 6necna I\,IeH.Eercr co BpeL'IeHeN{.

'Jlax, r 1900-1920 rr. rpor4cxoAr4Jrr4 r(Baarrolepr{oArdilecnl,Ie r{oJIe6aItI4tI B npe-
Aerrax ntt)s - L0-77"' c P - 754d 1241. B rla.rane 30-r ro4,ou BBoBAa MaJro

MeH.rrrla csofi 6recn. B uocne4nee Bper{fl 6.necH BF Cyg }IeHrlercrl B rlpeAerax
1,2-L3* 6ea ssno Bblpall{eHHoro [ep].ro/(a. I{aH rr B cJlyrlae Apyrux cltu6tao-
Tr{rrecnr.{x BBeBA, npr{ rtaMeHenur,r 6recna BF Cyg }IeHflorc.E ee [oI{aBareJII]
I{Bera. Tan, upu ut,ps - 1.0':0 CI =0^0, a r,p14t1lp2 = L1"i0 CI ;= -'.0''3 124).

Annep It81 upeglo]I{IlJr, rlro cr{c'ren{a BIr Cyg cocrol,IruIl BBeB/u,I gl\'I4, lre-
penreunoii ropr.ref,r BBeBAbr, rrporr{}r(euHofi o6oro.rHtr{, rAo BoB}II,IRaIor aI\,[I,ICoI{-

oHrrJ,re Jl\llr.tttt [Fe II] ra Fe II, rrporfltr(eglroft aruoc{epbr, rlle BoBHr{I{aIor JII,I-

urau H, I{e I, r,t BHelrrueii ry\{a}IHocrl,{ c fte - \06 cn-\, 7, .- 8000" K, rfle
Bogrrr,r(aroir rrr{Hr4r,r IO IIII u [Ne III].

1. Ha6;rro4enun

B 1964 u 1965 rr. rloilyrleH prr4 crenrporpar{r{ ItccreAyeMrr\ BBeB/{ c ro-
llou,\bro rrtrerreBoro orlel{rporpa{a CII-72 l27l (gwcilepcun 80 Alanr,) 2,6-tr, te-
"rtecnorra rau. I. A. T]Iafina ltpr,rucxoft ao'rpotflraI,r,recxor:i o6cepnaroprau (neHo-
ropr,re Aar{Hr,re o HI{x [pr{BeAeH];r s'ra6.rr. t). B rperr,efr rpa$o a'i'oii ta6rurqst
yHaBar.I onefiTparE,r{r,trYt axrepnaJr, /lJr.rr }roroporo clenrporpar{n{r}r I,Ir,IercT l1pr4-
roAr{yro rrJrorr{ocrr, 4ra SotouerprrpoBarrr{rr HerrpepuBrroro cuertrlla. Crrono
(JII,IHI4I{)) OBHarIaeT, r{TO FIa CneItTpOIpaI\{N{e TOJII)IiO AOCTaTOIIII0 CIIJILIIIie JII4-

lrnvl r.{r\{eror rroplraJrbuyro rlJrorrrocrr. IIpu t[ororpa{r,rpoBaI{IrrI RCe clieRrporpa\{-
r{r,r pacrrrrrpriJrncr, /(o 0,3 ntt. Bpewn na6,'rro4enlrri nr,r6r,rpa.rrocs rtirtl,Il{ o6paaolr,
.tT'o6rt B I{or{eHT cepeAuHr,r aflcrloal{i1r{rr BBeBAa r{axoAliJtacrr r{eAa.[c]to or ]Ieplr-
i{r,ra}ra. C qc;nr,ro yqera BJrr,r.trrrr.rfl rryEcrBr{reJrr,}rocu{ aunapary pr,r r{ rr poBparrrro0r}I
aenmoft aT uroc{epr,r Ha r4r.ITerrcr4Br-rocrr{ runlti.i I4 Herrpepr;rBlloro crci{Tlla l4cc.[e-
Ayexltl,rx 3Be3A oAHoBpeN{errrro rra6nio4arr,rcb 3Be3l(br c r,r3BecTIIr,l}I }lactillclle,Ie-
Hr{0N1 Drreprurn: 2Cyg (B3 IV), orArn' (A0 V), CC 2L246 (A2V) r,r CC 33021
(ts3 V). flpr,r aron pilaLrocrr, seozrcp..ts. - seczor,rB. Ho rriloJrlmra.rta 0,'J.0.

Bce uoly.rerlr{rrre crleHTporpal,il,rr,l 6uru !iBIrr0 p0IrT,r Ha lrirripo{lo1roti,Ierpe,
AarotrIel,I Ba[?rob r{Lrrerrcr,rBrrocrcii [28]. 3arcrrt 6r,r.nn oupe710.rr0rrr,r orIIocl{reJrLHLIe
I{HTEHOTIBHOCTT,I I]N,II4CCI4OIT}I],I,\ .II UHI,TII, CITAIIH I,I Y IIOJIOO HOI.TJ O]qCII,I,{fl OI{IICIIJ

Ta6nuqa t

| ,u"nor^u,", I cr,.*rnunonortt llAara 
I u, * 

| 
urreora.n t'i' .t 

li

27.IX 1964 r.

28. IX
29.IX
11.X.
1.2.X
{3.X
3.XI 1965 r.

Jlrnulr
))

)
4760-3800
5000-3650
5000-3700
5000-3500
5000-3400

Jlrlrrulr

29.X 1961r r.
30.x

1.XI

27.IX 1961 r.

26.X
27.X
28.X
31. X

CI Cyg

4.40
3 .20

1r0

BF Cyg
I

L

4.23
4.15
4
5

5000-3400
5000-3400

JIunlrr,r
5000-3500

JIriura
)

4900-3700 ,

4950-3700
5000-3400.
5000--3300,

AX Per

1 .30
t .30
4.38
5.29
7

8

9. t0
5

2

71ry

DHcno3irrtuE. I crrauatrurrorrorit
h, m 
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TI{TATIA, OCTATOTIHbIE I'IHTEIICI{BHOCTII CI,I"TIT,IIbIX JI],IEII,Ifi UOTJIOIqEEI4'{ I,I PACIIPEAEJIE-Erre SHepr-rrII B HeIrpepEIBHoM crlel(Tpe. AaHHbIe o crrel{Tpe rrorJrolr{eHr4fl rrpr{Be-
ferrlr B ra6n. 2 orAeJrr,Ho AJr.fl Ha?r{Aoft arba4ur n rpa{ax, oiu.ruuoerrur, <ru6r.>,
Ta6;r.. 3-co4epxrr'r:r [aHIrbIe o6 oruocrareJrbrlr,rx r4rrreHcr4B,ocr.ax a,rr{ccrroulrbrx
nwuuir (ItrB:100) . B HoHqe ra6nuqr,r Aanrr na6nroAaeMbre anBrtBarreHrrrbre rtrr[-
pr4rrr,T r{exoropr,rx BoAopoAubrx tln.ufr..

Ta6tlrqa 2

0,65
0,80

Ha $lm. 1r cnlouri-roir "unnr,rer? npeAcTaB,rreuo ua6rrc4acl{oe pacrpe/IeJreHr,re.eHeprI4I{ Il IrcllllepLIBIIoNI CrIeIirpe sBeaII. Peay;rtrarr,r na6;nro71eulrr,1 lOaRoraror
sarrJrroqr{rrr, .mo AX Per, CI Cyg r,r BF Cyg uo Bper\,t_tr Harrrtrx na6nro;qeuui,i lruelr,r
B CBOI4X CII€Iir]lrx rr,rrlrrItrble qeprljt. cr,rrlt6r,totl,I.recnl{x 3BeaA. oTluaiio .lrerrio 3a_
METI{Tb, YTO B IETAJIfl,\ AX PCr, CI CYg r,r BF CYg CYIqECTBEHIIO Pii3JlI,lqAIOTCfl.rlpu unrcPuperarllrr{ Aarrrrbr\ ua6rroq"eiurri urr ffiera ,i"to;1roru 1a c"rrellyxirqefi
l\{ole.fivr: cr,Inr6i.16114.1goriitrr BBeBI{a rrpeAcraBJrrrer" co6oil guoltuyro BRcBily, coo-
TOflUIyrc I'IB IIopNItlJlLHorO XOJIoAIIOIO IUIaHra I{ topfltlei'i anea4r,r nraeHOi.i Cue-T'Lrl[o0:11'I I4 oltpyit{eHltyto CpaBIII,ITeJILHO u,,roruOii TyN{aHrrOcTbrO rre6on.r,ul.X paB-
MepoB.

Pauee B llalllta,\ aT oii lroge;ru y11aJlocb olr.qorrutt ocFroBHr,re Aar.rH6Ie ua6;rro-
4euraii enesa AG Dra [t], AG Peg l2l tZ Ancl t4l. IIauru na6;iitileurrs s 1964 r.
5Er;[u ubrno.rlHeHrrr B rearer{r{e AoBoJrLrro Hopoi]rroro [epr.{oAa. Niexr4y o,,crrrpo-
rpar{x:Iar\tr,I, [o.rlyrlerlHLrr,rl,I B paSjrI,IrIrrr,Te I{arr,r, ne 6r,rlo o6napytrteuo 3a}lerrrr,rx
palnn'trai'r. floarouy o l'a6t. 2u3u tra tfnr. .1r upr,rne4enrr 

"paq*riu" 
aHirrJer{r4fl /{JrrrBcero rrepr,rogtr na6tro4enr.rii.

- Cor.rracllo $oroar_entpI{rlecnl{trI na6,nrcilenr,rqM'I. C. Ec.rrniuuror,f (tira.noe co-
o6rqeurae) , 6"rrecri AX lrer Bo lrllcNrx lra6;rro4enuft 791t4 r. 6r,r"x llaBerl nl^d -: 13']'5, r. e. 6nccn BBeBAbr 6rr"r c;ra6eiirxr,rlr Ba Bce Bper{r{ ua6nrcgerr1rr. a;;,r.p
rlor.rloqeFII'Ifl BI'lAcI{ orIeFIb rlerlto. Halrporr,rn, DIII,ICCr4orrrrafr coort\BJr.flIon(arl c]rcii-
rpa cla6a. Siisi,rnaJreurHas rrrr,lpr,rHa ;rlrni,rii H, n Hs 6r,rna 6onee qeM Ha [opfl-
AOR IleHbrlre! lretr{ B Crrerirpa.\ /tpyrux or,rlr6no.rtr.recrtllx SBeBA I4 B CneHTpeAr\ Per s 1965 r. Ba;nruefoncnraii cnarroH He yAaJrocr, o6nap;.y;1r,r11rr I(irlrie Ha
crler(rporpaurre 13.X 1964 r., noropafl r,rN,reer xopomyrc unoru-ocE, n e,ror,i od-
Jracrl4. Blrecre c roN{ eN{I,Iccr,rontrr,rii cuerirp c Bec},N,ra sbrcorioli crerregr,Io BoB-
6yar4euun: .irr{Hr.{r'r 14686 He II u )r\4z5 [r\e vl 6onee unreucr{BHr]r, uel{ Hp,a Jrr4r-rr{fl },3760 [l'e VII] rrparirr,rqec(r,r llaBHa rro ]rHreucr{B}rocrpr nocJreA_
ueiir.

. _,Ha6rrogerri,rrr, Br,IrloJrrreuHbre B oJreityrcqer{ roAy, roHailaJrr4, rrro orrer{Tp
AX Per ilpereprleJr Batr{erllrle l43r{eHeHr,rfl. Hara6o,reL'paar{reJrr,Hr{N,r EBJrrrerc.rr
cyqecrBeI-IFIoe yol,rJreHrre cMIiIccl,roHHoro cleHTpa. 3nsr4na"{elrulbre rlr.rpr,rH6r
BOI[OpoArrbr\;tnrrlrrli BospocJlr4 rrpr4MepEo n 6 paa. B cuenrpe Ha6lro4aerca 4o-
BoJrr,Ho cr,rnrulrft 6a;rr,r,leponcnrari cna.rort. flpu arou aaoie"r{o yl{ent;[urJracE
crerIeHL oos6yiriTleru,rrl DN{I4ccI4o}IHoro cueHlpa. Hecrto,nlxo yxreHr,tlr{JIr{ob
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L7

trry6rlllbr JrIdHIlft rlot'JIorqeurlfl r{ c}iaqnrl y roJroB rroJroc TiO. H co}r{aJreHl4ro, Bo
Bpexffl ctreHTpaJrbIlbrx tra6JrIoAeHI4ii Ile 6r,rnr.r c4e.rraurr $oroeneHrpr4qecHr,re
ortrernrd 6necna. Cyqn uo cneflrporpal,rr\{aM, AX Per B 1965 r. 6r,rna npr.r}repuo Ha
Lru,or:= 0"'7 nple, .reM s 1964 r.

Cuenrp CI Cyg B 1964 r. 6orn orrerrrr noxolr rra crenrp AX Per tg65 r. It co-
?r(aJrerrtr{Io, HerISBecTHo, na(oit 6lecv. r{MeJra SBeBAa B }roN,Ierrr crrel(TpaJrbrrbrx

Ea6rrogennfi. CyRo rlo ancrroar4r{rlflr\,r clenrpouparrr'r, ntps :r. 1.2*7, r. e.
CI Cyg HaxoAr{Jlacb B cBoer\{ o6r,r.ruorr cocrorrrlr4r,r,

Sur,rcclronRrre ilv:urlrt B crrenrpe BIr Cyg xapanreprrByrorcrl 6oree Hracfiort
cTerreHr,ro Bo36y[{AeHurr, Ter\'r y AByx BBeBA, paccrlorper{rrl,rx BEr]re. corlacuo
[26], so BpeM.a r{a[rrrx cnenrparrbrrbrx rra6JrroAeuui:r BF Clzg r,rue;ra nt.rg:1"2m8.

flperxqe qeM rrepefirlr K rrorrrqecrBerrHo\ly a[raJrr,ray ctreH.r,porpaMr{, H0o6xo-
AuMo yqecrr, BJrllrrtrrre MelI{BBeBAnoro norJrotr{enua. It coi+iaJrerrraro, Ao crrx rrop
Ee orry6Jlr(noBaHo AaEEbIx o BerllquFrc IvIe]fl3BeBAIr0ro trorJrotrIeHl{fl B fanaxTu-
r(e B rra[paBJrerlr.{r{ rrccJleAye\,rbrx 3Be3A. IIo saureii upoct6e JI. II. l4eruri r.rc-
cJreAoBaJra r\,relr{3Be3AEoe rrouroil{erlrde B r{arpaBJrerruu cI cyg u BF Cyg.
rlro6rr rdcrroJrbaoBarl loJryqeanlre ero peayJrbrarbr, geo6xoAur,Io Brrarrr pac-
croflrlr4e Ao r4ccJreAyeMr,rx 3BeBA. trlla nn'rer-]cr,lBrrocTeri IIoIIoc Tio cre4yeT, rlro
y xoJroArlr{x noMrroHeHr cI cyg u B}'cyg npr,rN,lepHo oAr4r{ai{oRr,re cner{rparE,-

130

BF

tr' L.

N

85
a,

tro

24 4.4



LSI t
AX Per

/96.f z

4pg= o 
*

/iA

\gIa
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@rrr. 1r. PacnpeAeneaue aEeprr.rfi B Eerrpepbrrrro]r crrexrpe crn6uottrqecxux sBeBA 6ea y.1g1,
r c yqeToM BJrrt-tlEltfi MelI{3BeSAEOrO [OrJrOqeEIrfl

ItpyniHr.r coorBercrByror rcopcrnqecl{o1\Iy pacflpcncJlcIlI{rc 0Eeprul{

urre nnaccr,r M5. fIo cooruolreHr4ro r{rrrerrcr{BHocreii nnurafi fu1r215 Sr iI:
),"4250 Fe I cnegyer, .rro xoJroAr{arr nor\,rror{eura CI Cyg rl}Ieer ItJIacc cBerl,l-
t{ocrrr III. Taxoii rrre r(Jracc cBerr4\focrrr cJreAyer rlpr4Htlrb r.r AJITI xolo4r'roii ttotrl-
[orleHrr,r BF Cyg. Itrc;rut npe4rloJlo]I{?trb, trro xoJIoAr{LIe HoMrroHeuru CI Cyg
lr BF Cyg flBJrrlrorcrr HopMaJrbHbrN{r[ rrrralrra]\{I{, To tr{x cBerr{Mocrr, 6ygcr N4, -: 

-0':1t. flpe;luOnaraf ? qTO uBJIyqeEUe xOrO4Uofi HO\IIOHeLITLI COCTaBJIfleT

Jrr4rrrrr qacrb o6rqero r{Blyqssro (crrr. ra6,n.5), Lrr,t Ha oclroBa}Irlr{ peayJlr,raroB,
loryqeEr.rtrx JL fI. Merr,rn, oilpeAeJrr4Jrr,{ paccroflr{r{e r{ EeJIrraIr{Ey \{e}I{3BeBA-
Iloro rlorJrotr\eHllfl 4.ra o6elrx BBeBA. ,{aunsre trpr4BeAeubr s ra6t. 4.
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,II.1s AK Per gaunrre O N,IeifiBBesAiIo\'I [ol,[olqeru'ru 6rrnra uaitgeurr Ea ocHo-

Bal{rr4 t291. B t96t r. cfleftrp [otJToqeHrrfl rrpanrr{rrecHlI He IrCRa}r{aJICfl LrsJIy-

qegyreM Apyrfix trrcrorrHtr{noB.-trlIcro"nr,ayx_IrETeHclIBIrocrIa tloJloc TiO tl ornome-

une rasruoLraesocreft nlrnraft )',421,5 Sr II : )'"4250 Fe I un onpeAerrtrJItr clenr-
prr"riit, ,ro i*oooA"oft xolrnouerrrr M5 III. IlpeguoJlarafl, qro B 1'964 r.
trpafirfiltecrtll Bce r3rlyqeEtre s {ororpa{uqecnofr o6nacrrt cne1rpa BOBHI{Raer

,1"*o.6.pe xoro,qsoft noMrrorerrlr, Ea ocuoBaErItr AaIrHLrx tf9] qu otrpeAeJll4-

lttr Be[ntII,IHy MextBBeBAHOIo fiolJloq,etrrfl II pacorofiHrae go AX Per, Hor:opr're

TaHlr(e flpl,IBeAetrbr B ra6fi, 4.
fl onpin nlr orr{ocr{re Jrbnr,rx r[rrrerrcilBuocreft fiiru'trft 3 a MeEtB BeBAHoe rlolJl o -

qa"ra, i lg 1* r.no", trpoAcraBJreubr s ra6,,. 3 
^nr 

narx4ofi sneagrr. Pacupe,qe,rle-

Etre SEeplI,I}I B IIetrpepI,IBHoM cIIeRTpe 38.-e34, I,Ic[paBJIeEEoe 3a BJItr-BIII{e Me}H-

BBesAr{OrO nOrnoq,eurlfir rlonasatro ua {ur' 1r.

2. \\ecneyoBalrrre neupepllBnoro crrenrpa

I{arr ]I B cJryqae AG Dra, AG Peg u z LncI IlotrblraeMcfi IIpeAcraBI4rb He-

upepr,rerrr,rir cnentp I4ccJIeAyeMbIx 3B.eB,q .HaIt C[eHTp cyMN[apHollo trBJIyqeHI,IfI

Tpex r,rcrorrFrrrnoB: *ooo4roft 3Be3;16I i\,I5 IIi, ryN{aIIHOcr[ u ropruefi sBesAbI C

T * L0r" I(. Ey4eM [peAfloJrararr,, qTO paclpeAeJreErle_ 3trepr]'rtr B ctrer(rpe ro-

ion"f ,r.rA" 6o"r*o It IrJraEHoBcIioMy' Toiga npm T = L05o K noel{omuas

orrlr6na B BeJrr.rqr.rEe reMleparypbr He rrpl{BeAer n saMeTEOr{y r4BMeEeEUrc pac-

rrpeAerregr{fi a}IeptI{I{ B c1leltrpe ropnuefi rtoMtrolleErbl B 12,31 uOfiaeasg, qro

*^#,roo, cnudrbrlrqecnl{x BBeBA crreltrp r(ot{EsoBal{Horo BoAopoga tpu T, -
tZiiO'O; If w tt , ) tOc xopomo rpe.[craBJlrel Herr,epbrsrbtft cue*rp ryMa*rrocrl,'

Paclpeqelerrre ,nep"zlL B clleHrpe 3Be3[bI N'I5 III B3flro I{3 [30], nne-ce.ubl-'Ildlllb

r4c[paBJIeIIrIfI Arltt pafionon c11as6oB y roJIoB IIOJIOo TiO corlacno [31]' 3areu

4,na'na6pauHblx B;aue*.,it gntrv BOJIH 6bIJII{ cOCTaBJIeEbI ypaBHeEI'IE T,IIIa

almsnt* bI*r'* 1- c/"op.., : f ru6n' (r)

peruaa ctoco6ol,r r{ar,rMegbrrrrax nBaAparoB cl4cre}[y raxr'Ix ylaBl{eE?rfi' r[br r'Io-

E(eN{ Harlrr.I AO,]IrO U3J1yqeEllfl Ka]fiAOft noltuouellrLl AJIfl ilrc6Oft AJII{HLI BOiIHbI'

B ra6.-'t. 5 upraecnenbr peay'rrbrarbr ^Bblill'rcJrentafi 
4nn rpex AJrI'IH BoJIH' tr43 groft

ra6nr.{qr,r c,relyer, ";;;;L;* 
u tgor r. AoJrfl r,sJryrrerrr{fl ryMarrHocrr{ a o6qeu

"rrr.rlr*;t 
,q"k pcr 6nra npeue6pe;nlrlro lrala, I{eanaa'IrIreJrr'Eafi BoJII/tqIrHa

ua6"uro,qoa,rr,I-( DITBI{BaJlelrrlri,rx IIII'rpI'rB rilnfrLrfr' H6 u H1 TaItHe cBr'rAereJlbcrByer

oO r"o*. I-Ianporrs, y CI Cyg, BF Cyg uA'K Pers1965r' AoJrflrIsryqeHllflry-
,*"rioarraOr,r.,r'a cyqecrBer{Hr. Bo Bcex Tpex yttacrltax cileI{Tpa. ,(onn rtanyuelrua

ropnueft HoMrroHeHrEr 6rua nau6oJrbrxefi y BF Cyg. Cnegyet orMerurr,' tlro

yoi, unrrEtrfi MelHtsBesAr{oto not.rrorqeHr'rE CyrqecrBerrEo rre rroBJrl[trJr Ea orl{o-

O u1.e JILf bIO AO JII{ IltB JIy qeHI4fI p :I3 JII'IIIEbIf, I{CTOIIBI4ROB''Ha{lrr.,4BIdAIIO'tIToTeopeTl{rlecltoepaC[peAeJIeHI4exopoIIIocofJIacyeTc.flc

fla6irlo]aell5lM pacflpeAeJlel{lreNl Direprlrl{, upoont cJryqafl AX Per s 1964 r'
otMett,lrf,IIT0rtpoAoJl'fiale[bIIo,JTt'Dltc]|Io3I,IqI,II4c[IeitTporpaN{MAXPern
t96t r. coorasns[a [orrTr,r 10.rac, I,I [Oero]'Iy IlosMOiI(EO SHaqI4TeJIbHOe trcHa-

ffieEll3pa0[peAeJIeIII{fl3trc1]|I1tr{,Bo3l-ItrlRaloqcetrpl,IyqeTeIIoIJIotq,eHIdflcBeTaR
gennoi,i aruoc{ePe.- 

flprr=p,.oit^upe4ro'netruoir i'Ilrreprlperaliur Her!,e-I":"i11? ctrenrpa Moryr

cJIyiIt:,Itr, oSTaTOrIBbIo r4firctlrllB:I0:lTrI CI,IIIbIILIX rranraft [ofJloEetrI4n' flpe4uo-

Jrararr, qro B C[eKrpax 3B03,]1 HrIac0a N{, onu paBEbI Il}a,Ijor}bI paccrll{raJll{ Iltx

B*.rr,{rrrl*y B crrenrpe cyN{lvrapnoro r,ranyueuun gBe3Ar,r ryI5 LII' rop'aueft HOMTIO-

Ire,'rbr I4 ryMaI{Hocrr. Peryrio'tarbl rlpeAcraBJle*br B Ta6JI' 2 n rpa{e' osarJraB-

,rrii"rii -rJrp,>. tr4a garltruri ra6rt'rqr'r gte*yel, arro reoperl{rrecHI^e sHaqe,r'rfi oc-

raro,Inoi*u.r*rrrJo.;;;t;;; )"4227 Co L*opo-o cor, acyrcrcfl c Ha6JrIoAa-

er,rrJ],r!1 Bo tscex cJryllaflx' fipoMe Ax Per s 1964 t' 3ro' BepoflrIro' BLrsBatro IIe-

pt"lr='i-rn-4orr, *p"o.ft *o',oo*untsr n.o6rqe]\r I43rl.y-I1trqrr sBeBALr' Ecnu uc-

xoAr4i,r, r,r3, o3raroqlrbrr_ r4rr'reHclrBrrocTet1 twswit- ?'"i227 Ca I lr 1,3933 Ca II,

a90
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0, 14

0, t8
0 ,68

0, 00

0,6
0,52

86

-0,2
8,4
t0

(2)

t'llloorI o

2,8

u,8
218

<0,
(:0,7 ,9

TO AOJrfl llBilyqeEr'rfl ropflrreii rior{[oIIeHTLI AX Per yMellblxl',lTo.fl npI'{I\'lepIIO B

5 paa uo cpaBrreEr.rm c pesyJrbTaTa.Mt{ aHaJIIAsa EenpepI,IBEOrO clleltrpa' HoBrre

sHaqeEltf rlpr.rBeAelrl;r u oaruap,oft rpa{e ra6t' 4'

YuI,trtrnafl, alro I{a6JIIoAaeNIoe pacnpeAe;leHrre Eueprur{ B onenTpe AX Per r

1.g64 r. He oqe,b ,;;'; lta,,refirueM Mr,r 6yAeIvI rpr4AaBarr' 6orr'uruli sec

peByJlbraraMLrccJreAoBaHrrflHerlpepblBlrorocIIeHTparroocrarorlllblMIIHTegcr{B-
HOCT.fTM Ctr4Jrbr{brx Jrr4r{r4ir rrorJrorrleHllfl, a He no pacflpeAeJlerrr{ro eEeprilr'r'
--el3zt"peAJIo}I{eH}IeToAoIlpeAeJIeHII.fITeMIIepaTypbIlop.flsefiasesArrIiooT-

EomeEtrro rllrrelrctrBHocreft flerrpepr'rBHorO cleHTpa ryI\{aEEOCTtr r[ BBeBAbl' TaM

lr{e otry6Jrr4noBagbr Vno6srre ra6nsqbr AJIfl rlprlMe;eg1rfl eroro MeroAa' C ux lo-

Motqbro r{a ocHoBaHr, gurrrrurt ra6[' 5 MLr OUpeAeJrr4JII4 TeMrlep-lypJ::P:tH
noMrIoIreET IICcJreAyeMbrx 3Be3A. Peaylr'rarr'r [pl',lBeAeHbr Talt?fle B rAoJr' d'

I-Iau6oree Br,rcor(afl reMrreparypa IOJIytII{JIacb Ailfl ItoMtrOEeHrbI AX Pcr, a

Harr6olee Hrr,ftafl - AJrfr BF i,g. 3ro'uaxo,qllrcfl B f{aqecrBe'Ho,I CoI,,acl4r{

co crerretrbro Bo36yx{Aer{r{r o}IrrccrlolrHot; #u"'pu' Tar' AX Per B 1965 r'

;.;;U?; r-rrU;r: '- 0,58, B ro BpeMrI HaH BF Cvg rar'reer lg Ia6s6lH17r-

- - 1,16.
Arrs AX per B 1,964 r. Mbr rvrolHeM olpeAeJrrlrb reMreparypy f opflrlcft HoM'

rloHeHTt;r Jrr4ruL HoCBe"""* ,,vrar. flpe4no.nolI(I4M' rlTo 6necn XgJIOAHOfi IioIlIO-

"""ri B tg64 r tg6b-;;. ?r,#oquuaxon. Torg,a corJlac,o ta6n. 5 ropflqar NoI{-

;;;;;;; rlsMe,trJla 6'recx Ha Lm'pc -2m' Ecn, upeg'rroJrararb' sro rpi{ sroM

ero 6oloMerpr{qecr{afl cBeTr4lvrocTb ocTaBaJIacb II0CTOfIEHOfi ,T, e,R2lTt : oollsLr

TO TOrAa rrSMellerrr4e 6tecxa cBflsaHO c r4sMerleEr{ervl TeMrIeparypbl CJIeAyIoxI,I4M

COOTHOIIIEEI4E]VI:

*(l*-t) I

*i, - *Xe : 2,5 lS ----=n---. 
1

rf,lr*^r" _1J 
li:asoor

IIpu T:140000" K s 1965 r. n m8:4 - ''ino' =-2* ue-.(2) cne4yer' uto

reMrreparypa ropfl.lefi r,onioo*"ro' B tdg4 r. no'ttxrna 6,tl 250000o K. 3ro ca-

MoeBLrCOHOeSEaqeHr'rereMleparypbr'HarrAelIHOeAJrflropfrltr'IxI{OMTIO}IeHTctrM-

fJJ

1964 r.
BF



6raorra'I-e_crtux BBeBA. Tpy4no ol{eHrrrr, ouru6ny narl4enuoro Br{arreHr{r reN,rnepa-
ryprr. Ho.rpeanr,ruartno r{rrreHcuBHbre Jrr4Hr{r{ He II, INe Vl lr IFe VII] o 

".r.^-rpe AX Per s 1964 r. cBrlAereJrbcrByror B rroJrr,By rrpr,rBoAr4r\[oro BHaqegr{fl.
_ C 4pyrort cropourr, Bo BpeMfl 6o;rr,ruofi scuurmfirie lg50 r. cre*rp AX per
6r,rn tuuuqnblr{ AJrrr anes4 rlana Be t9l. Ey71eu cqurarr,, rrro B Tor r\{or,rer{r r{B-
JlyrreHrre AX Per n tfororpaSra.recnor,l o6racrr.r cler{rpa rroJrnocrbro npr.rgaAJre-
)naJro Bcrrblxranarorleir ropauei,t r{o\,rrroHeHre. Torqa, ,rcrroJrbByf npr.myrc 6le-
cl{aI{AaHHr,rera6n.5, uoxrno nalirr,r, uro m}}ot - rr!;io = lt,,7.I4e r[opuyri,r
(1) cregyet, rrro retr{reparypa ropq.reir ,.oor.r"orreurr,, ii-tgSO "] 6o,rra ZbObOd X.
3ra se.rrrasr,rrra coorBercrnyer ua6nroAaeNror\,ry clenrpy,

'IlaHr'tu o6paaou, rrBMeHeHrIc crenrpa Bbr3brBaeTc.a B ocHoBHot{ r,r3rvrel{eHr{er\r
paaMepoB I{ Terltreparypbl ropflrrerl Holruollegtrt. Jferno rroH.ETE,, Trro Dra irie
trplltlrrHa BLISI,IBaeT u I{aN{eHeIrl,re I{BeTa ctrlr6r,ro'rl.r.tecHr,rx BBeBA rrpI,r r.rar{euerJrrl,r
rax 6.uecna.

3. (rnsu.recr(rre ycJroBr,rrr B Tyuarrnocrrr

Cor",racuo AarrHLrilr ra6n. 3, a raxlne pauee ouy6luxosauur,rM [8,18], or-
trorrrenr{e lrnreucnsHocreir BanpeflIerrrrrJx nnnr,rll I4ts1,3l (Isooz * lanru) Ao-
BoJrE,Iro BOJII,I(O. 3ro oanaqaeT, qTo ero Berl,rqflHa cI{JIbHee BaBr{orrr oT BJrenr-
ponuoli-n,[orlrocrI,I, tIe]I or aJreI{TpoHrroi,l reuneparyprr. {DoprrryJra, rdcrroJrbaye-
Marr B [8, tB], Aaer B TaItoN[ cJlvrlae HeBepHoe, cr,rJrrruo Bagr,r]r{eHHoe BHarreur,re
DrreKrporrHofi renrueparypr,r. B [2] upl,rnegenr,r coo6parxeHr,rfr, qro arrenrpoHr{afl
Ter{[e]larypa B ryr{aHHocrflx cra,r,r6raou,rqecnr{x 3Be3A rropfAHa 17000" K.
Ilpr.rur,ruax _aro BHatIeHI{e , [Ir{ }roxier{ Jrerno uaiirrn nenlrulrny nel trcfiotrrblytt
{ur. I ua [33] . trlla er-oro rpa{I,rHa BI{AHo rari}l{e, qro oluu6Ha rJ rrlrr{H.Erolr Brra-
qeHr4r4 T, ua -l- 3000" K ue upr,rneAer rr cyrqecrBer{r{oN,ry }rarreHetrr.rro Belr.rquur,r
lzr. B ra6n. 6 r,r 7 upr,rneAeHr{ Bnarreuua lg r}e, orrpeAeJrer{}rhre Ha oorroBanr,lr,rAaH-
nr,tr ta6r. 3, a rarune [8, 17, tB].

Ta6"nn11a 6

PerAX

Ilepnog
ua6rIolenrrft

lasss-r*,+7.*'
lg nu

3Be3Ea

Ijlepl,Ion ..
HAOJIIO)IEEI,III

lcsss

7r*T7r*
1g n,

3 (?) 2 (?) 0, tg

br4

0,54 (?)

7,{ (?)

0,19

6,5

0,20

6,5

0,10

6,1

IJa cuenrporpaMMax CI Clrg u AX Per, no"nyueHnrrx n 1964 r., IrtrLlrztt
f5007 r,r fu11959 tO III] 6r,rrua o'reHL cra6r,r, r{ rax trrr.rrerrcr{Brroorb rre yAaJrocb
r'rBL{epI,IT6. floerolty 4;rn arrrx Aar [praBeAerra Ert]r{Hrr.E rparrr{qa Beilurrr4ubr
aJreHTporrHoft ulornoctu. Sna.ron (?) oaua.raer, rrro AarrHr,re ueua4elnurr. I4a
AaEHbIx ra6n. 6 n 7 cne4yer, rITo aJrenrpourlaf rrJrorrrocrb B Tyr{aHr,rocrrrx, oH-

134

0 ,51

7,1

Ceur.
1950 r.

[18]

>1,0
>7,4

Anr.
1951 r,

t18l

0,46

7r0

CI Cyg

Ort,r.
1952 n.

t171

0, 55

7rL

OHr.
1964 r.,
ra6r. 3

>1
>7,4

0,40

6,9
>0,50

>7,0

BF Cyg

0,24

6r6

Ta6ruqa 7

SEesEa

OHr.
1964 r.,
ra6r. 3



pymarcqux r4ccJre4yei\,rlJe 3Be3Ar,r, Ee MeEfiJIacl CI4JILHO Ba BpeMfl Ea6IIOAeEI4ft.

Hau6onurrryro eoerrrponuyro rrJrorrrocrr, r.rMeer ryMarlnocrt, CI Cyg, HarrMenbIrryrc

- ryMagtrocrr B!- Cyg. Cneqyer OTI{erI,{rI,, tlro BEaqeg.llfl ne AJIfl ryMaI{HoCTU

BF Cyg, [pOBOAtr]IbIe e ra6n. 7, xoporuo coulacylorc-s co Sgaqegfrfiy1rl tlel olpe-

4.r."""o*i, A,rneporu [ { Bi uo cHopocrlI I{sMeIIeHIIfI I'IfregctrBgocrefi BaIIpeqen-

IIEIX JII,IHI4ft.
Oqenlru paaMepbr rr Maccy cBerflrqeficrr alacrl,r ryt\{al{Hocrr,r. I'Ia [30] cJreAyer'

qro 3Be3Aa rrana N{5 III, nrrteroqafl nlt):0',1',0, I{3ilyqaer

1,35. {0-e epelcar,z.cerc. A, y I : 4360 A. (3)

Cpe4uxx a6conroTuas BI,IsyaJIbI'Iafl BeJII,ltInHa sBe3AbI M5 III paBI{a M, :-0'14,.
Cjra4ouur.nsgo, a6colrorrrafl l\fogoxpol{artr{aIecgaf cBerlaMocf6 6y4er

trlns ur :2,25'L0s1 ePelcen'A'

Cnetaq,ancr qacrb ryMasuocrfl r'I3ilyqaer

Lry* : nen+V ee e Pel cen' A',

(4)

(5)

tge V - ee o6t,elt , Eu - o6tevrnr,rfi xoa$fruqlteur"alll{ccl4l{. IzIa [3Zr] EaxoAI'IM'
qro ripl,r f,: 17000o K, n">10c 11 )v - 4360 A

Eu : 4,8' 10-80 ePa lctts' cen' A.

Tlcrorr,aya (4) - (6) rr rloJrarafi 71," : n+, Molr(Eo Balrucarb:

n2v : 4-7 .l"o*o ,1"* ,*-r.- 1M5 rII

Benu.ruluy /rr*//rvrrrrr I\,IO?HIIo uafirU I{3 Aarrgrlx ta6n. 5, & fte II]]I'I-
Bei(er1bl It '.i0". 

-o 
" 

7. Llpe4nolalafl, rrro ryMalrEocft' r{Meer c{e-
pr,{qecHylo {opl'ry, NIo}r{Ho nafttr'l pa3Mep6r 1r Maccy ee cBeryru,eficg
'ro""rr. " Peaynira|6 sl,rquc.resltii rrpe^c'rauesbr s ta6n' 5' B L964 l"
TyMarrHOcrE, AX Per 5r,rra Oqenr, I[lJIa I{ ee BKJIaA B ITeIIpepI,IBurrft cuextp npe-

He6pe11114Mo ma1. ,[,.rra orrpe1eJrer{llrr ec Maccl; r,I paB}{epoB ]\'Ioxtr{o rtcrloJlLSoBarl.

ua.Cttuopaenylo DI{BI,IBaJIeHTHyIo lxIIpI4Hy JII{HI{1;T:I{r, upequOJlarafl, tITo o}Ia He

orflrorqega callololJlox{curn-crt. Cornacno [34] , uueert'I npu Tr: {7000' K

(6)

(7)

(B)t*, : 3,45' 1'0-26 oPelcilLs' cen'

Tor4a va (/+), (5), (B) cJreAyer

n2I/ :6,5. 1050 l,Mrn cn-,, (9)

r:ge Wu., -- sltBgs&Jtet{Trrafl rrrlrpllEa SMuccI'IoHHoft lranuu FI, no orEto]IleErrm H

HerrpepLIitgo1{y c1ieI{rpy sBeBAbr M5 III. 3ra ne;1trrullga IIpI{BeAeIIa B ItoHIIe

ta6n. 3. 3na.rer-lue ,n'"o4apr*rtlrcn s ra6n. 6. Peaynrrarbl BlJql4cJletruii ltaccu
r,r lla3rvrepoB rynurrootry gdtrot B ra6Jr. 5. Mr,r tsrrAtr{M, .rto s 4.9611 r. ryr{aulrocrb
AX Per gei'rcrnure,;truo 6r,rra rre6oflbrroii--- 

llla t1ri,rr. f cpaBHenrrr na6rrogaeubre orrrocltreJlbgLre r{Llrer{cr{Buocru FI, FIe I
u LIe II"c reop;r[.rec1trr[?r, Br,rrrr{cJregrrbrl\,rr4 Arrr cilyqafl B, :r. e. 1rprr ilpeAuo-

JIOmeHLII4, UTO TyNlaHI{OCTt, ItenpospaqEa JII4TUL /trJlfl I4SJIyqeHI',{f B alacToTax JIII-

ruii ocrirosuoli ceprnr.r [35' 36].
IIa6.nroTlaerrrr,re-r{r-rrerrcrrBrrocrrr 6onee sbrcolttr4x rrJrerroB 6affi'lreponcnoii ce-

Ilrrrr B crrefirllax A,\ Per (1965 r.) u Bit Cyg sa1ulerlIo rpeBLIraIor reoperl4rlec-

noe Bgasegtre. B c;1yrrae'CI Cyg'aro ornJrorrerrr{e Ba}Ierrlo Meur,rre.fIogo6nrre
p"tr-"at"ua ua6nro4orlrdcb parlee B- crqttrpa,x.4.X-Ptt n 1956 r' [B], a tarxre
i 

"r"r1rpu, 
AG Dra itl, ,\G'P.g l2lu.Z And [3]. I'Ia'rnnan c He raFlre]rcrlBuo-

crr{ Br,rconr,rx qJrer{oB 6trlmeponcnoii ceprnu Ao cI4X UOp He onpeAeJIfIJIlICb R

creftrpax CI Cyg r,r BF Cyg. ll 'r'a61. B nprane4eua eu1e oglla Balltrra-fl xapaxre"
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84

86t)

50t)

ptrcrrl11a 6anrneponcKr{x Jtrrullft - EnBr,IBaJrerrrr{bre rtrI{prrHbr 3r{uccl{oHr{LIx

lugzfi H, u Hs rro orlrolreEr4ro H IreilpepDrBHoluy cleHTpy l,loHr{3oBtlI{Horo BoAo-

poAa.mB Aarrr{btx 0roii Ta6ruqu BI{AHo,qro uar,r6orrnuree pacxo}fiAeHI{e Me}I{Ay reo-
per11qec1r,IMra ra rla6,uro4ae]{trMI[ ar(Btr4BaJIeHTHIi]\Ir{ tlrrrpr{Harll,r orMeqaercl AJIfl
AX P", u BIr Cyg, r. e. Arrrr rex BBeBA, AJrri r{oroplilx ua6nroAaeltr,ui 6alr,ir'te-
poncnrait 4eHpcoleu, clrJrbHo ornJroH.Eerca or reoperllqecHoro. IIotrqo6usre orIIJIo-
,eora" na6.nroganr,rcb I,I y Z And [3'l. Tarrt IoI(aBaIIo, rlro I{x IIoxtHo o6t.aCuutt,,
ecJrl4 cqrrrarrr, rrro rJo/IopoArrr,re Jrvtt.rvr o6paayro'rca B r-IeoAHopop,uoli ryuan-
r{ocrtr4, qacrb noropoi,i neupoapaq}ra AJr.s r4Bryqeur4tl B tlacrorax 6alr,Irreponcnoft.
ceprv. llo-nu4uuorry, tanbe o6toorrenroe 6yger cupaBeArrr{Bo n n cnyuae AX
Per, CI Cyg u B!'Cyg.

Ha6.nrogaerrrrJe r{ Teoperr.rrlecnr,{e BrrarreHr{tr orrlocltTeJIr,]IbIx lrHTerrcrrBHocrer{

ttuttufr. He Ii xoporxo corJracyrorcfr Apyr c ApyroM. I-Ia6lrogaertble JIr4IIr{II B03-

Irr4Haror IIpu [epexoAax ],Ie]I{Ay BbI00H!IMII ypOBHflN{I{, II rpyAIIO O}l(tr{Aalrb' rlro

OITI{qecHafl ToJItqa ry\,IaIIHOCreft grrn atrax lr.rnr,rft 6y4e, 6orr,ure eAI'{EI4IltI.

Ha6.ruo4aenrLre orrrocrdreJrbHr,re I4rrreHCZBHocru nunrari He I eaneTuo orl{JIo-
rrrrlorc.s or reoperlrqccrtrrx. Parrnrue orMcrIaJIocb, qro cI4HrJlerHbIe Jrr{rrl4r{ ycIlJIe-
IILI OTIIOCI{TE"IIIHO 'II]I4IIJIETHbIX IIO CPABIIEHI4IO C TEOPETI4IIECKtr{M CTTYUAEU-[TB,

321. Ho ua {ur. 5 nr,r71uo, rrro paaJrr4qr{fl Hocflr 6o,nee clo;xusrii xapantep. Ha6-
trrOgaelrr,re O'r'uOcute.;rr,Hble I,IHTeHcIIBEOCTI{ ltl.tultfi, IpIlHaAJIeE{arqrax o4uOrl oe-

pull, trpanTr,rqecnu He ornJroHflrorcrr or reoperrrqecnrax. Ho orHocrdreJlbrlble I'IH-

TeEcr{Buocrra nnuraft paBJrrtarHbrx cepuii ;1anre oguoft MyJrbrltnJrerllocrr{ BalvlerlIo'

orltu.talorcfl or rcopcrl{qecHIdx. 'Ian, uaupraNlell , Ha6JIroAae}Ioe orHorlrerrrie
I (23P - nBS)lI (Zzp - nBD) nprauepno n 5 paa 6onuue' rIeNI cJreAyer r{B reo-
pltu. B [2] sblcHaeaHo rlpeAnoJro]I{eHtr{e, 'Iro paBrI'IqI{e Me}r{Ay reoperr{rlecHl4Mr4
u ua6nro4aellrrrMrit LlrrrellcrlBuocrfrl,rr{ nnnraii He I slrssarro retf, aITo reoprarl He'

yqI,Irr,IBaeT IIepCxo/{T:I uO4 4eficru{el[ sJIeI{TpoHFILIx yAapoB 11 IIpeAIIoJIaIaeT,.
rrro ryMaHr'rocri; rroJrHocrr,ro ilpospaqHa AJrfI r4sJrytlsHrt e cy60pg,unap-
ELIX CepI{.fIX,

4. Jlyvenr,re cr(opocrlr

,(o cnx uop oly6llrxoBarro cpaBrrrtreJrbHo rre6oJlbruoe rII,IcJIo ualrepeultfi
ryuenofi cfiopocrll AJIII DrI{x BBeBA. ,(nn AX Per l,r CI Cyg rauercrcfl I{sMepeHI'LfI

Bcero Jrrrrtrb AJrrr Bocbr{r{ Aar B repl,ron c t93t no 1952 r'. [7, 9, 16,1'7l.3tu ue-
MIIOIOqIICJIeHIILIe AalrIILre IIOBBOJIIITOT JII{IIb SaKJIIOqtr[TL, rITO JlyqeBafl cl(opocTb
AX Per u CI Cyg, onpeAeJleHgafl IIo 3MI4g6ITI6HHLIM Jll{gufltrf,- [epeMeIIHa.
flepuoq ee nerueiresrafi, nepoatrlo, paBeu 600-800d, a ar{nJrntryAa -25 nwlcev.

flrn BIr Cyg tlieppurn [16, 231 ouy6nrano]raJr r4BNrepe:r-trn4l crenrporpaMMbl
c 19110 to 1.949 r., rra noropbrx cJreAyer, qro JryrleBarl cltopocrb, orlpeAeJreHlrarr
rro Jrr{ELrrrM paBrl4rrrrlrx aJreMerrroB, Merrrlerc.fl rro-paBIror\ry. flpextqe aIeM allaJlrl-
BrtpoBarb arr{ Aar-IIrLre, ueo6xoguuo ycraHoBr,rrb, cMeqelr}re Hanr{x Jrr4IIItft orpa-
xtaer op6nraJrbHoe ABr{}r{er{ire HoMrroHeur. flocHonr,ny JrI,{HI,II,I BoAopoAa tsoBIlI{-
r(aroT lrpanTr4rrecnr4 BcroAy, HyAa AoxoA-flT r{otrr{syrolql4e I4BJIyaIeHI{fl l0pflqell
r(oMrIoEeHTr,I, To, BepotITIIo, Idx cMeqeHI,Ie s 6oIsu1eft cTerIeHL{ oTpa}ilaeT l[3r{e-
Herrr.re ycnonuft noa6yiri4erlufl, qetr{ op6ura.nr,uoe ABI4rIteIlIdc. Cortacno [16, 23],,

187

fieprroA
ua6:rroAennft



3N{I{ccI4oHHbIe nIl[LIL{ 1{c I npenreHal{ll trN{eror c nopornonorurosoft cropour,r
a6cop6qnonulll"I clyrHI,IH. Hann.rrae Taxoro ctryrtrIrxa r,Ic1alnaer BHarreHI{e
nyuenoii cltopocrl,I, olpeAeJlrler,Ioll no ar,rr{ccrrourroit lttswr. flocro;rr,ny r,rR-
TeHor4Brrocrr, a6cop6quonHoro cnyrHlrna saBr[cl{r or ycJroBuft nos6yntAeurax,
To JIIlHrrr4 He I tannte Ee orreHr, rrpldroAurr AJr.rr r4ccJteAoBaEr.rfl op6urarr,noro
,ABI{}I{EHI,Ifl. HAII NOTIAAAHO g [4] , Dtr{1,ICO],IOHHIIE JII,IHI,II,I FE II SOESUITAIOT B AT-
noc{epe xolo4noft noN,rrroueHrr,r trI5 III. Jfttnr,rs },,426:j A tO IIII Bapo}nAaercfl
B TyMaHHocrLL fIocHoJlblty ryr{a}IuocrE, rroflBJrflercfl BcJreAcrnrae nr,r6pocoB Be-
rqecrBa rae ropnuefi ItotrrlolIerrrli, To trIo]nrro npeAnoJroffir4Tb, rrro oua Kotrqelrr-
ptrpyerorl n eroli Hor{troHeHre r,r crrerqeHr,re Jr\tHuu X4363 A tO IIII s naHor,i-'r.o
crelrer{r{ xapanrepr,{3yer ero ARr,rxer{r4e. FIa {rur. 6 upe4cran"ncubr r{pr.rBbre r{3-
ItOrIOHI{fl .lrytleBLI\ cltopocrcfi, orrpeAeJIeHrlr,re ro EN{tr{ocI,roHHrJtlr lr,rr.rr,rnlr Fe II
u 1,4363 A t0 IIII. flepr,ro4 lraueneulrii paBetr 750,1. Ecln cqlrrarrr, rrro pac-
.cMarpr,rBaeMrrre ryrleBbre cHopocrlr orpaE(aror op6lrra;ntnoe ABr,IlfieHr{e, To ror-

ZO

@rr. 6. Itpurax JrlnreBBrx cno-
pocreft BF Cyg, otrpeAerreaur,rx
rro aMEccrroEIrLrM fli{unxM Fe II
(rounn) y ?'4363 [O III] (xpe-

ctr,rnu)

Aa llacca xono4uoli RoMloHeIlTbr n 3 pasa 6o,urrue, qer,I ropflrreii. 3ro corJracy-
ercfl c npuuaroft Br{me Mo4eJrbro cr,rM6uorl,r.recnor,i BBeBAbr. ,(;na onpe4eJreur.{fl
Maccbr BocrroJrbSyeMcfl r4BBecTr{br},r paBeHcrBotr

$)?1 sina i : 7,01t. r}'t (IQ a- IL)z I{zP , (10)

tge K1 v K, - noJryaMrIJII4TyAr,r JryareBrJx cnopocreli, nrrparrreHr{bre B nttlcen,
P - nepraoA a c;r1111r. Ilo4crannfl.s qrdcJrenubre AaEHr,re, IraxoAr4M

$Jhrs rrr sins I : lt,29)76. (tt)

Iocnonrny Macca HopN{aJrrrHr,rx rr.rraHroB NI5 III roprAxa 10 $J}o ro i ;= 55",
'qro BrloJrrre Bepor{Tuo. Cornacuo rperr)eMy Banorry }teunepa, r4MeeM

at * az: P'/'(SJl * $Jlr)'/'

Tor4a paccroflrrr4e Me?fiAy noMrror{enTalru 6y4er

(12)

(o, *ar) sin i:2,g fl. e. : 4,4.70rs ctto, (r3)

r. e. Aec.rrrnlr pa11rrycoB rr{ratrra NI5 III.
Tanralt o6paaolr, arraJrn3 pacrrpeAeJreHr'rfl Drreprr{r{ B rrelpepr,IBHo\{ crlenrpe,

r,IrlTenor4Bllocreli nuur,ui r{ HprrBr,Ix r{3rleHeHl.rfl flyrrcB];rx criopoc:rer,i [oHaBail, qro
BBeBAr,r AX Per, CI Cyg ra BF Cyg nnnnrorcn 4nofinr,rMrr, cocroflqr{I\[r4 r4B

xoJroAHoro rr,uar{ra l\{5 III r4 rrepeMeHHoil ropn.reli nor{rloEeErr,r uraanoft cne-
Tr,lr{ocTtrr, rtoTopr,re oHpy}i{orrbr AoBoJrr,Ho unornoi,i TyN,raHHocrbro.

B sanrroqenr4e rlpr{Horrry rny6onyro 6raro4apnocrr JI. II. Nletun Ba onpe-
AeJreHlre MelriBBeBAHoro norrroqenr,rR, P. E. fepur6epry aa o6cylnAel{I{e Helto-
Topr,rx BorrpocoB u l. H. Illapa[onoft Ba nor,rorqb n o6pa6orne cfleHrporpar{\{.
Mapr 1967 r.
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A}IAAEMI4fl HA.YH CCCP

?I 3 B E C T II.fl I{ P bI M C I{ O I{ A C T P O (D 14 3 14 q E C I{ O U O B C E P B A T O P I4 II
Tou XXXIX, 1969 r.

OIIBHHA BEPXHEI O IIPEAE JL\ TIOTOr(}\ )ITECTHOIO I'ISJIyqE HI4,l
OT BCIIbIIIEI( SBEBA TI{IIA UV Cet

TIO TEOOI{3I{tIECT(ONI Y 3(DOEF{ TY*

IIOT.,TOI{E H III fl HOCil,IUqECHIIX PA/IITOU)r}{OB

P, E, !eptut 6epz, IO. il, {[e'ultlo 1t, {[, ib. rI y t'u'tt'ttrto

flpore4eurr trorrcKrr a{$eliTa BEe3arrHoro..fiorJ]oqelufl I{oc}[ItqecHIIr paAI{ouy}roB Bo

Bllelrrr Bcrrbrrrreg BBeBA 'runa U V Cet. 'i axori ctf{ext ne o6oapyxeu. TIonarar, qro BcJlIlqllua
aioro a{{exra Ee trpeBBrrrrae.r {nyxryaqurr 3arrucl{ fiocM}rqecr{rlx paArro[yilioB, o-{gg9na
BepxE.rrfl rpaErqa Bo3Morr{uoro rroror(a }flecrnoro {B-qyqeHrrr or Bclblllrer( sBeBA Trrtra UVCet.
B<i apenr-cu:rr,uoft Bc[bIInRI{ EV Lac l8.VIII 1960 r., F r (.f1-t lp?f cnL2cet, orEoIneEIIe

Bo3Morr{Eoro rloroxa peETreuoBcxoro rraJryqeEr,Ifi BcrIbrIURrr rt llorotiy s cusefi o6racur onrn-
qocftoro ctrer{rpa F;l FB ( 105. Ilo.nyqerua.s oqenna Ee troBBoJlrrer cAeJIar}' nu6op cpegn
goSMoHiEbIx MexaEr{3ilroB npeArloJraraeMo[o ?r{ecTRol'o IIsryqeH]Ir1 Botrr,rEreK.

AN ESTIMATION OF AN UPPER LIMIT OF THE X-R.,\Y FLUX OF TIIE FLA.
RES OF UV CET TYPE STARS FROM A SUDDEN COSI'IIC NOICE ABSORPTION
EnFfCT, by R. E. Gershberg, Y. I. Neshpot', P. F. Cltugainou.- A-search for a sudtlen
cosmic n6ice absorption during the flares of UV Cet !ypg_ stars has been carried out' No
effect is found. Sufposing that"effect is smaller tlian the fluctuations of cosmic noice re'
gistrograms the uppbr lifiit of a possible X-ray flux of the UV Cet type star flares is esti-
iliteal During th'e'strong flare of EV,Lac (18:VI1I.1960) 1r ( 10-i-erg/cmz sec and the

ratio of afpossible X-ray,fluxof the fiare to the fluxat]the opticalbandB is F"l Fu{105-
These estimations do not permit to mahe a choice betteen the possible mechanisrns of the
supposed X-racliation of st,ellar flares.

Asanua orrrr{qecr(rrx Ha6[roAeHr4r:r Bcr],ruren BBeBtr( TLIila UV Cet rIoBBoJIfler
npegfiOJrararb, qro B ArIIx o6paaonarurflx 1,,Iolyr cytr\ecTBoBaTr, TaHIIe {uaU-
TIECI{I{E YCJIOBI{,'I, IIPI{ KOTOPT,IX BOSEIII{AET }IiECTITOE PEHTIEHOBCKOE I4STYqCHI'IE

It-3]. SncuepuueuraJrbuo sro rrpeArroJrortier{r{e t{o}riHo nponepr{rb c rlo}iorqbio

AJrrrTeJIBHr,Ix aueatuocSepHllx Ha6JIIoAeEI,rIl, ItoTopbie n 6;ru;trafiuree Bpe\iI.E eA-

Ba Jrtrr ocytrIecrBrrrllnr. floarouy npeACTaBJIflercfl LIHTepecIIbIr[ rotrblTatrcs o5ua-
py)fir,rTr, lKecTHoe I4SJIyqeHI4e Borrbr[reH I4JII{ O{eHI,{TE, XOT.E 6r,r eepxnroro IpaHI',I-
qy MolqlrocTtrr Tafioro r4BJryareHr{fl c rloMoxlblo I{ocBeH}ILIx leo+L{SurIecItI4x }Iciro-

AOB, yCUeInEO rrpr4Merlfler\'rbTx AJrfl r{ccJreAoBarrll.fl }I(ecrKolo I4SJIyqeEI{fl..xpolro-
c$epurrx BcIIbIIxAH Ha CorHL\e. ?I{ecrnoe I4sJIyrIeHI{e ( I < 10 A) xportnoc{epHbrx
BcIIbImeH BbIBtIBaeT BI{eBaIIHble l4olro04epHble BoBI\,IyU{eHI'Ifl, I{oTopl;rer R rIuCr-

IIOCTtr{, IIpOflBJIflIOTCfl B IIOHtr]I{eHI4II ypOBH.E ItOC}II{rIeCIiI',lX paAI4OIIIyNrOB.

B uplluqune arraJrotrrarrrrrrc Bo3lvryll,eHr{rr }Ioryr 6r,rrb cs.flsanbl 14 co BcrIbIrIrHar'II{

BBSBA Turra flV Cet, r,r s al'of,r Bar{crHe corocraBr-flIorcrl AaIlHLre o BcIIblIIrfia\
3Be3A Trrrra UV cet c ypoBlre\{ I{oc\{I'IqeoI{14x paAl{o[yr{oB.

L Cnegeuurr o BclrbrilHax BBSBA rrnua U\I Cct naarrr Ha1lr{ r.{B pa6or [4-6],
rAe trpr4BeAeHbI peByJIr,TarLI {oroalextptrlqeclttr4x na6nrcgequfi a:rrax sBeBA'

oponofiunmuxcs B Itpurvrcxoft o6cepnaropyrfr, il trLB orqera [7], rle AaII cnllcor
Bctrbrrrrex, BapeIIIcrpI4poBaHHL,rx $ororpa{iuuecfiI{ Ha IIarpy"rlr'Hllx CTaEIIIIT{:i

acrpo$uerauecrtoft o6cepaaroplal4 CMrlTcoHlIaHCItol'o I4llcr]'{ryra; ItpoMe roIo,,
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ECTIOiI.])SOBaHbI d)OTOS,rIeriTpllqecItI{e saIII4Cr',t BCIIIiIIIeH uv cel], IIOJIyqeHIILIe OA-

EtrM rr3 Eac (ti. .IyraiillonorM) IIpI{ BbIIIOJIEeEI{?I Itooleparl{BHoft pa6orrr c o6-

;#;;;;;;;il Ar,o[p.r:r EanH 1Io o4uonpe]reHrlor{v soror,rerpnuecr(oMy I{ pa-

,[troacrpol{ox'11'Iqecl(o}Iy [arpyJrl'Ip oBanlrro eT oir 3I]e3/!bI'

3antrcl.rypoBllfriocltu'Iecxr'txpaAr4olryMoBrrapaBJr]'Itlllbixrlacroraxrlo-
Jryqerrbr n }tprrlrcrtori o5cepnaropry u xoAe N{IIo1o'llclrrrr'1x rrccJleAoBa}rrafi reo-

.,{.rn.1;1oo"*r* ,,bdrerr"Oo COJII{gqHOI{ aHTlIB11ocT1{ [81. AUaIOU'laIEbIe I1aH11LIS? trO-

H;;;;[ii.;"-.lLpor*oon,5'rn nro6ee,o rpeAocraB.relli,r B lrarle pacilopqxe'I4e

"nr'1ry,1rrrr*olru 
H?IJrcDU ffY'

B peaynr,taTe CoBlIecTIloIo pacc}[oTpeIII4fl 3TI{x l,I,aTepI,IaJIoB or.o6pauo 26

BCrrrJLrreH 3Be3A rtrla uv cet, uo upaon, Itoroplix 6r,ura nonyueEll saIII{CI[ t[O-

E:aItocMl4qeoltoropaAl,{ou3ilyqeHl,{fIIpI,Iyc.IIoBI,{tr'{'qToBMo]\IeHTBCIIbIIIIHUBBeB.
Ia IlaxoAl4Jlacb IIaA IoptrSoHToM CooTI]eTcTByIouet r.eofrraarauecrtoft craur1r,lr,r.

B ta6.nrrqe co6pan*;;;i;;6;;'" to6o''t'ox: Aara' IroMeHr Mancl'I\ryMa 6"TIec-

lra BcrrLtrtrflr{, HasBarJr,re BcIIHXHyBmeii 3Be3[LI' aI{IIJII{TyAa B0IIbIII]I{LI B BBesA-

EBrx Benr,rqrlHax B ;;;y;;;;r"(7)' ,rueri (B) ,n tluo.reronoft ([/) o6.nacrrx

onaurpu. B rpe,r cJleilylou,llx rpaSar ynaBarro) r4e rlpoBoAIdJII'{cb paAlloacrllo-

EoMr{riecxrre ,ronnp"-i" ,ra ,acrorix 28, tB t 13 Mery. flor'tralto Bcrrbrlrrelt, re-

;;i;;;;;;;;*-u',Jor",r., Bo BpeMrr r{ecnorbHr,rx raxux'co6r,rrrfi s Htr{P@I4 fry
6rr.ur,r uonyuer{br safrr{c}I $OUa HoclvII,laIeCHOIO paAI',IOI[3JIyrIeHI4',I I{a rlacToTe ol(o-

to 6 Metl, ao sr,IcOnuii ypoBellb IIOrlltelt IIcIiJlIorII{JI BOBMO?I{HOCTL iIolICItOB }',Ia']ILIX

a{S_e-1to.? [o arrr\l 3.lllr{c,rM' ., recnr{x paArroily-^ " 
I I . Ilprt Eerrocp eACTB er{EoM p acon{orp erlr4rr 3 arll'lcclI Hocl\[r{r

.I\[OB, rloJryqeHr{r,rr Bo Bper{f BOIIL,IIIIeH 3BeBA, HI4HaltI4x aIeTItI',IX e${entoa BcIIbI-

t"*' o6rropylnr4r,| Ha }i5o,o"u' .,I[r'n yro'rneHI'ItI Droro pe3ynr'Tara Bce sarrr4crt

6rrnr llcupiBJreHr,r Ba"cyrorlrtrir xoiq yponufl ltoo\fflqecltoro pa^r{ol43Jlyrlerrr4fl'

3ra upoqe4ypa BLrrorIHtIJIacb ""'qy'oo1'* 
o6paaolr' 1\Ior'teur *"i:iltlYi-if:

na BcrIl,ImItI{ [ptIEI{}Ialc.fI 3a IIyJIeBOfi ltolreuT BpeMeHI',I, tr{ c cooTBeTCTByIO]qel'I

'perrrcrporpur*u, 
"rr,.iuo,t "o6''ogaentr'rft 

ypoue,'u paAr'ror'r'Jrvrre,,.fl E"o6"

alepe, Iiair{Ay,o ,n^nffi'"t:oii n" il$[",' 4ane-e' ]T-1ii:f-.::1* o' -60 so 0* ,
;;'+ 30 ;" 

-1g0* 
rrrnu"brMr.r Jrr,rlrr{flrurr rpoBoAr{Jrcn cpe4ru.rii ua6nrogaeulrit ypo-

BeHr, nocMr{rrecfioro IlaAr,ror,rgilyq e.grvn E 
"r; 

aarelr cpeAuufi]llo^:t"u Ha r4rrl:!::Ji;:

;;0 A; +. i0* o6osHa.rarrcfl rrJraBr{ofi npuuoil, Jryrrrrrr{rr oSpaao,y cocArr}rflrolqeIi

yHaSa}IHI,IeBI,Ir[eHpI4BI,IecpeAIIeIoypoBHflHaBHeIIIHI,IXtlacoB]rlxI4IlTepBaJIax
6u, y.rnru ypoBr{fl pillrornrrry.reEr,rfl, HerrocpeAcrBeHHo saperllcrpI{poBaHrroro Ha

'eToMCpeAHeMIIoJIyqacoBoMI,IIITepBaJIe.fIocneDTol.oOTIIocIITeJIbIIoeoT-
HJ]oEeIII[erncr,auuo"oypoBHfiltoclll{qecltl4xpaAI4oIIIyMoBoTIlJIaBIIo}{efiflIorqe.
rocfi cpeAr{ero ypo,rrfl B'rqflcil.flflocr e xafr^oft uz 1,51" roale,, uo Sopuyle

t, Ez.an-EL / LE\e:it";#-; (=z;J ,
(1)

:r4e E- '- ypoBelrb co6crseHHlrx lI'IyMoB arrap-arypbr' ( B HI{PqlI4 fIV pe-

rr{crpnpoBaou"u u"rriiriir-u- Ei, o ie E , ,ro burr,,i yilreflo.. np, o6pa6orHe')

IIa frr,rr. J npnsoArrrcfl corrocraBJIeHI{e soro,nerpr'l'tccxoit ltpIlBoI-I 6lecrla

,",'il;,I;'EV il; ttivlii ic60;. ua t5l --^carrroii cunr'roir ucnbrlultu r'tr '.6-
.iruqbr - c perr,rcTpotpar[traMu {ona KocNlI{rIecRoIo paAlIoI{BJIYqeI{I4fl Ha tlac-

:r*ir, B yr27 Mei4, ttutpanJrerlHr,rMr{ Ba cyroallrbrli..xoll cpeqrtero {oua orllcaH-

oiron 
"rro"oOor,r. 

Pn4o,u c namqoft perr.crporpauuoft Aar{a yABoeHl{afl BeJrtr{qI'IHa

opeAl1ero ctryqar,lnoro ornJrorIeITl,lfl ypoBIIfl ItOCMUqecItoI'o paAI4oI',IB.'IyqeHIIfl oT

fIJIaBEo MerlflIolr\erocfl cpeAl.rel,o ypoBHfI - BeJIr4qI'IH& 6E == y ;= ' Bli-

rrucflerrgafl rro AByN'r BHeur{trr{ qacoBbrr{ r{rrrepBaJraM: AJrrr alacror]'n LB lVIetg

.o. : 0,006, gttn27 ilI e4, tsu: 0,009. flocnont'ny Ha rlpr{BeAerrHblx perr{crpo-

"pu**u" 
aS{exr BcrIIJruRr{ r{e BIlAeIr' ro Mo}r{Ho yrBepE(Aarb, qro aror a{{enr

Ee npeBbllrlaer BeJrrrqtr{ny cny'rafinoro orltJroHerll4fl ypoBIrfl Hoc}{uqecHr{x pa-

.Ar{ouIyIuoB,
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(Dur. 2. Vcpegueuur,re Batrrrcu aocNrrrqcclirlx paAtromyMoB ua qacrore lB Mery
(14 ncunmex) u 27 Metl (18 ecrnmen)

B upuuqune MaJrbrfi a${enr r\{o}Her 6r,rrr, rnr4erreu Ha +oue cilyqairnlrx Srryr,-
ryaqrafi MeroAoM I.IaJIoEteI{IlrI anox. Ha $w.2 Aarlbr peByJrbrarr,r ranoro r{aJro-
E{eHI{.fl: BBepxy - ycpeAHerrr.rarr np?rBarr yo t4 Barrr4crrr\{ Ha rracrore 13 ar.ery,
Btrr{By - ycpeArleurra.rr nprrBa.rr uo tB Barrrrcflrr ra 27 Mery. flp:o [ocrpoeHr{rr
ATIIX I(pI{BI;IX COBMetr{aJII4CL (IIyJIeBLte tr[OMeIlTbI)) OTAeIII,Hr]X aanlr0eli, a COOT-
BeTCTByTOqI{e BeII4qI4Hr,r r CHJraAr,rBaJrr4cb c Bocar{r4? o6parno npo[opqrroHaJrrr-
Hbrr{r[ HBaAparaM cryqafitrErx ornlronenrait Ea orAeJrr,Erilx Barrlrc.flx:

-60 -Jt 0 _/0 [0 ,t0
At. r,,.

@u-r._,l. Cpaaxeme {oroaaenrpzuecnoft aamcur sc[brmxu BBeBAbr Ev Lac
tS.vIII 1960 r. tr pertrcrpaquzlxocrrlzuecnux paAtrortryMoB tra .racrorax 13

tr 27 Meq
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B peaynr,rate cryuafiuan {nyxryaqua {oua rIoHI{aI{JIacb Ao o"> : 0,0015'

Hecuorpn Ea aro, na Sur. 2 aSSeHr BcrIbIIxHI4'roll{e He BllAeH'

flocHotrxy r.rcxour,rft a{{eHt oRaBBIBaeTCfl 3 a trpeAeilaMtr-IlyB crBureJlbuo-

OTtr I{CtrOIIbByeMOIO MeTOAa, TO MO}I{EO OIIeHIITb JIEmL BepxEufr flpeAen IIOToI(a

?I{SCTI(OIO UB;ryqeuu.E OT BCtrLI11IHI,I: ]IOTOIt IIOEIIByrcq,eft pa4UaqUr'r, CnOCO6UT'rft

,coB4arb IIoEIIII{eHI'Ie ypoBEfl KOCMuqeclttrx paAuouyMoB Ea BeIIUqEHy CJlyqatr-

Eoii'{ilyltryaqru aroro ypoBgfl. Eygeru cql{rari,' qro BpeMegu6ft xoA 1IHreHcgB-

EOCTtr I(oCMI{qeCHOro paAI,IOIIsilyqeHLIfl npl'1 BCtrbIInHax sBeBA rUua UV Cet

TaI(oB Ete, ItaH I{ IrpI{ uarrrrx xpollOc{epublx BCIIITIIIKaX Ha ConHUe' II BoctrOJIB-

ByeMcff ypaBI{eHI{eM 6anasCa uoEuaaquu 3eMgofi troHoc{epbl AJI.fl ral(oro Ee-

,cTaquouapuot'o BoBMytqarcq,ero areETa. ltporrre roro, BocllonbsyeMc.s I{3BeCr-

EErMI( CooTEoIIIeEu.flMI{ Me}I{Ay Ha6nloAaeMoii BeJIr'IsEEoft troHl'rmeEl{fi ypoBEE

KocMrlqecxux paAllo[yMoB, I{36LITOsEofi sIIeI(rpOEHOfi U.nornocrrro B uouo-

O+epe, cnopOC;r,to u ouoo 6paaoBalrufl B- IIoHo c$epe I{ BSJII4Ill'IHofi noroHa }I{eCT-

xoflpanuaqr{r4, trprdxoAflqefi Ha Seunro [9]. 14cuorrsyfl arn o6que coorEolueEtrtr

Anfi Tfiegrnoro l4BilyqeHl{fl B [uallasolle 2-8 A, flo1yq-aeM' qTO-Cor;1aCEO

!u""." Ea qacrore 'i.3 Mrr4, cI,IJrBHafl BcIIrIItrHa EV Lac l8.VIII. 1960 r. MorJIa

CotrpoBo?I{Aarbc.fl BctrJIeCI(6M }I{gCTHOIO u3yryqeHII-s-He Bblrue 4'10-b epelctuz'Cen;,

paAr{oacrpo*oMuqec*Ee r.r'Mepe,ur n,a qairore 27 aceq fiflror Fpenr 12.L0-a
ip e l c ruz . ci rc. II e-aa cxo porerrtro crr{ B crrbrrtrHtr r{ Eeotrp eAeJreEtrocrll rlapaMerpoB

uenoauyrqegHoii l4ogoC{eprr xaxrgas LI3 yKaBaEHbIx Beruqran oIIpeAeJlfercf B

ryqrxeM cryqae o roqHocrblo Ao MEolr{trrenr 3-10; Iq?LoMy AJIfl AaJlr'Eefiry".
;ri.*; 6ygerr cq,rrarb, qro AJr.E cuJrr,Eoii BcIIbrrIrRI{ EV Lac ,Fp.n, ( LQ-aape!

ii;.ir" ri'F,ror, <LO-" epelcn,.cen'?t+i Arrrr cpe,qneft BcrIbImKI{ ua {rar' 2

.coorBercrByroqtre Beilusr'IHbl n 5 pae Mellbme.

III. OqeuuM renepb rroror( ageprr4r{ B OlTLlqeCfiOfi O6;racru crre1rpa or

"oq"of 
BCII6IIIIfiI{ EV'Lac 18.VIII t90O r. Bocuolr,ayeMcfi trpl4BeAeuuot rpn-

sofi 6necna BcIIr,rIrrKIl, trOgTpoer11rgfi r egunraqax EopMa,'It'HOro IIoToI(a Or aroii
gBeBAbr, lr UgseCruofi BeilUSuEOfi IIOTOI(a oT BBeBAbI Uynen-Ofi seJItrqtrHLI B CI{-

".t-@)'oO"acrr{ 
crel{rpa Ea rpanr4ue aeunoft aruocseplr: F n .@g-: Q) 

: 
.6.',?:

1o:o'-iprlti'.rro 1crnr., uanpuMep, [10]). flocronrxy lnry (pv-]-ac) =.^1{'5
iit l, ,6 , rop*uouooM cocroflrrr{r{ BBeBAbr .Er (EV Lac) - 1,6.10-ro epelctuz'celt.

f;;A;;;;p;;;t 6necxa Bcrrr,rrrr{r{ roJryqaeM, qro B MoMeEr MaKcuMyMa 6recxa

rroron ol arort BcrIbIIrrHI{ cocraBJrflJr /[nn" : 1'1 '10-,e lpalcil'z'cek' a o6q'ee

r(oJrgqegrBo 3IISpII{I{, ilpl4meAlnee ta I cnz I'paHI{qbI .BeMEofi amroc{eprr Ot

Bcrrbrrrrnr4 3a BCe BpeMfl ee pasBr4Trrx, cocraau.no 9,8.l0*7 epelcn*.

Ha OcuOnanI4I4 ATI{x {OtOUetpra'Iegxtrx AaIIII6I: oqeHI4M IIJIoTHOCTT' troToI(a

EerrpepbrBgo1'o I4ailyqeHras. Cornicuo pacqeraM [12], ua,[y'IeH-r're B Eerlpepr'IBHor[

o"unrio cocrasroe, Zlo/o , anuuefisaroe ,nBryqe,rre - 69o/o o6rqero us;ryu^euIaT_n

cvIiefi. o6nacrra cfleHrpa orrrr[{ecr(r4 ToHnoro cJro.tr BoAopoAa IIpI4 T r: 20 000"I(.
c 4pyroft cTopoHr,r, r{3 atraJrr43a Cler(TpaJrbgbrx I4 yBI(OS^OJIOCHLIX {OrOlrerpuuec-
Hux na6rrrouesrafi Bcrrr,rrreH AD Leo'u UV Cet, [3, 13] cleAyer, sro B6II'I3u

MoMeIITa MaficllMy1ta 6neCna CI4JIbHLI1 BCIIbIItreH' I(orAa I{3Jtyt1ng1"o 66nruraq
qacrr, nceft outr.r.tecxoft paAuar{r{rd BcrrbrrrrHl{, orllorxeHl4e uHTellcr{Blrocrl'r He-

npepLIBI{oIO I{BJIy{eHLI.fl BCIIDIIIIKI,I I( I4IITSIICI{BE9cTI{ 6anrlrepOnCnllx nugr,rfi

np,,ep,no n 10 paa BI,l[Ie, IIe}I cooTBeTg,Iuyrcqeg oTHoIIIeHI{e B oIITI{tIecKI4 ToIl-

,*o*roiropo4norio6;naHerlpr{7":20000"K'Eygeucql{rarb'rlroraHoeE(e
coorrrortrerrr4e r{}rerro Mecro r{ Bo Bcrrbrrrrr{e tB.ViII 1960 r. trV Lac. TorAa

loryqaeM cJreAyroqyrc oqeuny: Ino,.r,,,, : 0,8 41^Ig"no"r',xy a{{eHu4Br{a-s

IIIupL{Ha {ororrrerpnuecHor]r lroJrocbr B cocranlr.set 1000 A, TO 4;nn IIJIOTHOCTI{ IIo-

ToIta HenpepbrBtroro r{3JIyrleHrrfl BctrLlllrRr'r B Mo\{eHT Mar(cr{MyMa 6necna y }' :

: 11300 A uory.raelr .PY"n" : 6.10-24 apelcu,z.cen.et4. TaNuxr )Ite rlyreM IlIo?I{Ho

Hafir[, rrro tr{BJ]yrIeHI{e BCII5IIIIHII s 11unmiHB COCTaBJIS er OItOJIo 3 % o6qero I4BJIy-

rlelrl{fr Bcrrl,rtrrlir.r B rroJloce 11, u o6rqee ltorllgecrBo gEeprr{I'r, r'IBJIyrlelrHoe-BcrIL]III-

ntoft EV Lac lB.VIif. lgO0 
". 

u uir4.Hp-HBarrroB, cocraBl4rlo oltorro 1032 ope'

Asaloru.urLrc orIeHnI{ Mo}ItHo BIIIIoJIIIL{rb I{ AJIfl EeHOToporl Cpe[uefi ncnr'rru-

144



r{rr 3Be3Ar,r rrrrla uv cet, roropor,l coorsercrByror ycpeAHer{Hbre Baur{cu KocMrr-
qecnr.rx paAr,roruyMon na Srar. 2. C eroft r.\eJrr,ro B trocJleAlrr{x rpaSax ra6;rraqr,I
rrprrBeAeHbr B€Jrlrrrr4ubr Fff*" Arg Bcex Bctrbrrrren r( xapafiTepr{oe BpeM.fi yraca-
rurx (nnrepBaJr BpeN{eHI,r or MoMeETa MaI{cr4MyMa 6necHa [o Mor{elrra yMenbrne-
Er{rr flpnocrrr Bclrbrrrrr(r4 n e pae) gra co6r,rruft, saperracrplrpoBaHnr,rx {oroanex-
Tpr[qecnr,r. (I1pu oqeune Befifiqun -E[nn" ncnr,ruren? ItprrBble 6Jrecxa I(oropr,rx Ee
perrrcrplrpoBaJrrlcb s claHeft o6nactr,r clenrpa, rrpeAnoJralaJrocb, Italt il s [6],
Trro Bce BBesAr,r ruua UV Cet nlreror oAr4EaltoBoe pacupeAeJreur{e aueprl{rr no
ctrenTpy r{ Bce Bcrlbrrrrnr4 - oAr{Ear(oBbre tronaBareJrrr qnera.) It coxtaaeuraro, Bce
ocraJrr,Hbre Bo[brrrrr{r4. rrepetrr,rcJreEur,re s ra6rr,rqe, cyqecrBeuuo c.na6ee Bclrbrmrrrt

EV LacIB.VIII1960r. I4ectnycpeAnrrrb Beiluquur;r .8I""' uo l4ntB BctrLlm-
naII, [J].fl r(oTopr;rx ycpeAl'reHbr paAEoacTpoHor{llqecRr{e SaIIrrcII, To IloJryrrr{M
2,1 -19-to u 2,5-70-10 apelcatz.cerc coornercrBeHHo. O6e aru BeJIIrrII4rIIr BaMerHo
Melrbme, rreM coorBercrnyroqrafi IIoroIt or IrcrIbIIIrItir EV Lac lB.VIII 1960 r.,
TarirrroorrromeHr.re orl FYtit*" oriaBr,rBaerc-fl rIpaHTI,IqecItr{ oAr{Ira(oBtII\4 I\JIrI yHa-
saHuor:i Bcrrbrrrrnr[ EV Lac u Arrfl nenoropofi cpequeri BcrIbrIrIK]I, coorBercrBylo-
rqeii Srar. 2. Itpoue roro, Dra cr{rrbrra.fl Bcrll,rrrrna EV Lac .flBJr.sercfl TaItEte
calrofi rrpoAoJr]RtrTenr,uofi. floarony B AaHIToNI cJryqae Mero[ IraJro]r{elrr4fl Dtrox
rre rroBBoJrfler rroHl4Br4Tr, oqel{Ky nepxuefi rpaH}rqbr orr{olrleHlrrl troror(a mecrHoft
paAr4aqrlrr BctrbiluHlr fi ee I4BJryqeIlI{IO B OilTI'lqeCI(OM AI4aIIaSOHe gaCTOT.

IV. BocnonbByeMc.a rroJryrreHHbrMr{ or{eHxaMI4 AJr.rr caMoro rrpeABapIdreJrLHo-
rn o6cym4eHr4n Borrpoca o )fiecrr{oM I{BJryqeHrrl[ Bcrlbllrren BBeaA rldna t]V Ccl,.

Ec.nu racnarr e4znr,rfi MexaHuBM cBeqeflu.fl BcrIr,rmHI{ B olrTuqecxotl Art-
auasoHe rracror r4 B peHTretroBcKr4x ilyqax, To, corJracHo [pI{BeAeHHbrM oqeH-
HaM, Tanoir trrexaHr{BM AoJr}HeH AaBamr ctrer(Tp, yAoB,IlerBopnrotquft ycJroBl{ro

+*<+0,4
ts Ar{anaaoHe or 7.1014 go 2.L018 ez1. Topuoauoe I4BJryqeHIre eJrer(rpoFloB trptr
lro6oit Ter{neparype trr Bce r{BBecrrrr;re r acrpo{uauxe o6r,entbr c cr{Hxporporr-
[br[{ uBlyrreHrdeM yilo]tJrerBoprrror aroMy ycJroBl{ro. ,{aree, aror{y H{e ycJroBtrro

vAoBJrerBopfler rdBJryqenr,re a6conrorHo rleplloro rerla npv T < 3'106oK. Ta-
xrau o6paao\{, rrr4 oArrH rr3 l(raccr4secr(Irtx N{exaHrrBMoB? rrpnlBJrenaeltrrx o6brsuo
gnn o6racneur{.rr }r{ecrnoro rraJryqenrr.fi r(ocMrrrlecnrax o6tenros (cnr., Hatrpll}rep,
llltl), rre rfo]ner 6rrrt, rroxa rrcnJrro{efl rrpra paccMorpeIrIII4 BcrIDrmeH

sBeBA tlrra UV Cet.
I4uarre o6cronr AeJro c o6parur,rrt xounrou-a{{eHror'r, rrpeAJraraeI{LIM

I. A. fypaaArrr{oM [15] qJrs o6r.scneuus ur,rgr4Moro uBryqeul4.fl ncunrmen. 3:rot
MexaHr{BM AaeT r,ranor4uanr,ur,rfi a{([eHt B cilyqae, HofAa ouruqecmafl roJltr4a AJIfl
pacceflI{Llfi 6rrcrpr,rx aJrer(rpoHoB (B > 5 'L05 sa) Hfl retrJroBl{x Soronax r ar-
uocsepe BBeBAr,r rropflAl{a eArIHr{qLI; B 9ro},I cryqae Ham4lui 6stcrputit aJrer(rpofl
oTI{aeT rlecr(oJlbno SJreHTpoHBoJIbT B OIrTtr{rreCnOe I4SIyqeIII4e BCIIbImHLI, a trOAaB-
.rrflrorqyro .racm cBoefi oneprr4r,r rep.Eer B Br{Ae }flecrl(oro I{Bnyqssrrn (pa4raquon-
rrr,re rrorepr4). Taxuu o6paaolr, orrrolreHr4e rrorofia )r{ecrltoro uanyuenran /a
n uorolry orrrl4rrecnoro rrBJlyqeHrrfr Fon,, AoJIlr{Ho 6r,r'r'r, ner{el{eet05. Ognalto
rlpt{ a[aJrr{Be r{our{perrror,l HcuururHr,r B pa]\{Kax paccl\'Iarpl{Baeltoii rr{ItoreBbl
I. A. Iypaa4au ItGl rroJryrrr4Jr AJrf yKaBar{uofi orrrqecnofi tonrqlr cyq,ecrBeHHo
MeHbrrrylo BeJrr4l[lrry: r - 0,01; B TaIto]I CJIyqae oTHolrreflLle rloroKoll F xlFon,
AoJrlr{Ho (ir,rrs ne rreHee 107. Buecre c reM flJr.rr Bcrlblrnnu ]trV Lac lB.VIII 1960 r.
l-xl Fr < 10u, I4 DTo HepaBeHcrtso JII{Ilb yclaJlfr'tctr1 eclrur yqecrrr' sro ,tr6 {
(.Ionr.

Couocras[M TerIepI] orlro[regl{e l'yl Fo,r, Afi.rl paBJII'rtIEI{x }ICTo{r{I'lItoB Hoc-
ura.reexoil rHecrltoft paAr{aqrdr,r c nepxueft rpanuqefi aroro orHoIIreHI{r, HafiAelr-
rroro Bbrrtre AJI.tt Bcur,IruHn EV Lac.

Cornacno 1741, n paAtroraJranruHe Cyg A Fxl Fon - 300, B paAlloraJlalt-
tune Vir A FalFon - 0,3, r ftpa6oou4noft ryuaulrocrl'r Fyl For'r, - 7 tt' e
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paA?rorrcrorrHtrxe CasA Fxl Fon, - 10. Bo apeua 9raq1uofi xpoil{oc6epnofi'
icrrrr*ur Ha CorHqe 22.ylII1958 r', corrracHo 1771, Fxl FHo-),3.,{,anee, uo

[a6rroAeHusu [18], xpolroc+epHrllvl Bcfl],Ilnnarl 6a.rr.na I v l+ coorrercrByer
peHrrerroB0Hoe ,urry'reure n'Arauaaoue 0,5-10 A c o6qefi snepruefi 102'r ape,

i"ror-rr" 6atla 2 coorne'rcrnyer 102e-1030 epe I1 BcIIbIIIIIte 6arna 3 - cunrrne

1030 elte. C gpyron cropoH6l, IIpI,I BcIIljIIxre 6anla 2', corlaouo [19], n nu4e-Ho-
nBaHToB B5IASJIIIJI6OI lO" upr; [pII BCnLIruHe 6allra 3*, collacuo Aannulr [20],
lepec{r,rrarrriLrt{ AJrf o6rqeii AJrr{TeJrbtrocrl4 BcrrbllIrlttrr oKoJlo 1 uaca,nr,I4eJIlIJrocr}

, iror1o, I-Io onono 1.030 epe..(ne ;lpyrirc oqeHr{r,r, nprrBcAengr,re n [21], ;1atot
o6rqee TIBJIyTISHTIC n l ,- 3'10'j0 ope l\Jltt B(''rIbIlnI{lI 6a;raa 2:l'1tJ2! ?p? L\irrr

ncrr,,rrrn,, 6a.,r;ra 2-. TlHtIlr o6paaoru, AJIfl coJrl{eltrlblx xpor{oc{epnrrx BoTILI-

uren 1x/1rr,. - 700'- 1.

floCnonr,ny Bce IIpI{BeAeHtrbIe oqeH(I{ orHouleHl{.fl Fxl Fon, cyqeCrBe}IHO'

[r{}r{e Bepxrrei,r rpaunqr,r eroro orlrolleuun, uali4eHtroro I{aNIrr AJIfl BCrlb]IIrOH

BBSBA Tr,rna UV Cet, To MolnHo Bar(JrroqllTb, rlro rrpu paccrlorpeHl'Il'r Bo3il{o}nHr,Ix

t{exaHrrSl,roB }necTnoro }I3JIyqeHu.E SBeSAHbIX BCIIbIIIIeI( alpllopI{ ne ltoxreT 6r,rtr'

or.6poureua arIaJroIILg Err C o/IrIuM I{3 IIBBeCTHLIX [cTorIHlIItoB Itocl{I4tIeCItOIO'

peHTIeIIOBCI{OlO ITIBIYqeHI{.E'

Taxr,ru o6paaoU,,paAI4OaorpouOltu.IeCHI,tI,l N{eTOA I{eAoCTaTOrIHo qyBCTBuTe-

JreFr AJlfr AeTaJrbHoro I4CCJTeAOBaHIIfl ?fieCTI{OIO I{BJIyrIeHI{tI BCIIIiUTeIt 3Be34 TlIn&

UV Cet, rr AJr.s [poBeAeHIIfI rali],I,\ L{CCJIeAoBaHuf'I HeO6xoAI'I}{o IpI{BJIerIb BO3-

r,ro lnrro 0TI,I BHe aTrIo c()e pHo iI acrll oHoN[I'rI',I.

Br,tpanraeu uIy6ofiylo 6naro4iipriocrb E. A. Eeue4unroBy 3a IIpe4ocraBJIeH-

HVrO BOS1IOII{UOCT6 I'1CIIOJII'3OBaTf, paAI{OaCTpOEOI{UrIeCItI{e AaHHr'Ie' Io.llyqeH-
iiir. , ffUp(DI{ ffy, E. X'I. Blalr,rrrlrpcnrir,ry Ba norlealloe o6cym4cnue pa5or6}
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Torrr XXXIX, 1969 r.

O OI,NTI/JIT,I I{ TPAq]I,THI,I IJIfI ITOJII4TII]CTBIIH [{OIO AFI AJItr{3:\

tr{SJIYTI I] H IIFI 3 A II PE IT{]I H HI,IX JIIIH I{1T B ENIIITCC trIOHII ITIX

OEI]I]ITTAX

t|. A, Bo.tLP4cgltt, I', ll, IePru6ePct
H.. I].7'o0o6'ttultoa, B, If , II 7tottl'Lti

Ilpuloparcn pa6owre dtoprly.lr,t..r'r rpa{untr, neo6xo4nnrte Arrr fioJlllqecrBerrfloro aEa-

Jl[.rBa r.r3JryqeHr.rrr Baripculeflrr,rx ltaur'ri,i R oNrllccnoutrLlx o6r,errrax. Vto'rrulorcs pe3yJrr,TarBl

Il] r.r 4ar6rca ygo6urre rparfr'rrlr 4,ln 6rrcrporo onpe/{cJlcrrllri (rrrartuecttlrx yclolnii B rrBJry-

uaioqeii cpeAe crrl.,orroDcnrrNr lrcroAorl (flepeceqe]lltr HpnBLrr). Aatra oOqarl cxeMa AJI-fl Ma-

rgrrgrloro pacqera orrrorfleur'{fi LrnTeEcrrnrrocreii paa,;urunrrx aNlllccrrourrr,tx lusrtii rr rx a6-
co;rroruoii-cnerrlr{ocrrr c yrreror\r Ball4crrr{ocrlr or1.Ix DeJrrlqr,tu or EJrer{TpoErrori re;rrnepatypu,
e,nexrpouroii rrJroruocrtl, Ter\{neparypLr llorrrayloqero rlBJryrrcnrlfl u noc{rfuqncl]Ta AuJrro-
qr{rI.

FORMULAtr AND GRAPIIS FOR A QUANTITATIVE ANALYSIS OF TI'IE FOR.
BIDDEN LINES RADIATION OF trX,IISSIoN OIIJI,ICTS, by A. A. l3oyarcltuk, R.E. Ger-
shbet.g, N, V. Godouniltou, v. I. Pronik.- \\rorl<jng formulae and grap.lrs .necessary Ior
a quintitative analysis of the lorbidden lines radiation oI emission objects are .given'
Th6 results [t] arc precised and the handy gra_phs are given for a quicl< determination ot
t5g phy;i;^i .rrraition. into radiant mediui1 by Seato*n <intelsectibn of curvesD method.
tl*'"oi"-o" scheme is consiclered for computer-calculations of the raLios of line inteusi'
ties an{ absolute line luminosities accounting the dcpendencc of these values on electron
ie-peratrrre, electron clensity, tempcrature o-f ionizing radiation and dilution coef{icient.

If ccnolr,no JIer I{aBaA IIaN{u 6LUta ony6JIIIItoBalla cDoAIta {topuyn, rpadluxOe
Lt ApyIItX ]t0llotrIot'aTOJtblrblx AitHlrbrx, .lt0o6xo[lll[Lrx AJIfI ltoJrIItrecTBOIIlroIo aHa-
Jrrr3ir cr1er(rpoB ar{r{ocrrorrrrbrx o6,t,oriron It]. lIe4anuo [2] rrar,ru cytqecrltctlllo Ao-
rroJrrrerrrJr LI HecrtoJrblto .yTorrHelrbr pe3yJILTaTLl [t]' OrUOCnqUeCfl It rltsJlyrleIII{rO
BoAopoAa. B rracronrqeii cra.r,e AorroJrl.flIorcrr r{ yrotrtlflIorctr AauIIIie [t], rre-
o6xo4r,rrirr,rc AJr.rr arraJrr,rBa 3aflpeu{crrrLrx JIrIrIIrii. IIpn nstlroJrlleIlrlrt arcli.i pa6otr,r
yqrelt orrrrrlr LIcrroJrrJBoRarrr{tr [l[], rpnunrrJ no r]III,Ir{aIIrIC FIeHoroprlo vroqIIeHI,Ifr
aTor{lrrrtx rtoHCrarrT I,r cyrlec'rBerrro yloJII,ItIcrr o6lcu BLI1IIIOJICIII'IiI 6laro4apf
r'rcrroJrrr3oR&Ir rIIo 3 BM < i\'Itlrrcrt- t >.

I. Ornouerttrrr r{rrrerrclrnrrocteli aBllopaJrbnblx I,I ltc6yJlrrplrLlx Jrr'IrrI,Ifi ItlIx
Barlr{cflT or oJrenTpor{rrofi TIJIOTHOCTI1 II eJIeItTpoHHOft TeMIIepiITypl;I u3Jrytliiplqg-
ro BolrtrocrBa; n U] 4aur,r r[oplryJrLr AJIrr orlro]llcllr{ii rr}IrcrlouBIlocrcii JllrHui,i

[O iII], [N iI], [Nc IIi] u [Ne \l] rrorryrrelr]Ible rr3 ycrroBr{fl crarllrollaprroi,i Ira-
ceJreHtrocTr{ Tpex rrr{}rtrrr,rx ylloBHeii cooTReTCTByroIqux troIIoB. Br,t.rlrclerrnr,rc uo
prtrr{ cfopuynau npr,rRLrc paBur;rx orlrolrlelruii I nlI * : coltsL nprrBeAcIIIrI rra

$ur. 1. rlucla y r{pr{Bbrx rra arrrx rlladlunax yl{aar,IBaror BeJIIrqurIIrI coorBercr-
DYIOIqIIX O TIIOTIEHI,Ift .

I4our,r O II u S II ranxro lr[rcror Barpeil{errnr,Ie JIIIITI{I{, aracro IIa6JIIoAaorILIe B

DMllccrlorrlrblx o6r,eltrax. B orlu.tue or alerr,Ipex yItaBaIIIrLIx ]lT,IIIre rroIIoB, BTo-
pofi 14 rperr,ri,i .ypoBrrr{ O II u S II pacqerlrrelrll }Ia ABa rloAy}loRllfl HailiAr,Ift.
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floaror'ry AJIfl pactlera oruoclrreJrr,Hr,rx r4r{TeHcr.rsuocl'eri aBpopalrr)rrLlx u ue6y-
Jrfrplrblx nuuuii B/Iecb, crporo roBollfl, rleo6xo4r,rr,ro yrr,rrrrrBarb .r.olrnyro crpyn-
Typy TepMoB I,I paccqI4TbIBaTb OTrrOCr,rTOJIrrHyro FraceJreHHocTr, He Tpex, a [rrTr4 co-
ctosul.ul. I4s-aa orcyrcTBLIfi AaIIHLIx o ceqeHuflx rlepexoAoBNrelr{Ay troAypoBHrrrvrrr
Tafia.fi noJrnafl Teopllfl N{o}Her 6utr r,Icuo;rlBoBafla JIr,rIr]b AJIfl LrorroB nr,{cJropoAa
I3l, u sa {ur. 2 AaI{bI Itpl{BrieIll I1s: cotlstr rrocrpoegHr,re uo sroii ,.oirrrn.
Ecnu nie cqrlrarb, qro paclpeAeJreHr.re r{orroB rro rroAypoBnalr noa6yx{AeHHr,rx
cocronnufi I{e SaRrrcr4T or {raarauecnr.rx vcrosr,rfi B cpeAe r{ BcerAa coorBercrBye

118

illr
JO

/0
J

I

u

"\\
Z

44
qz

i t \j

\
\

0,/1

\

4a//' 40t 'o/707 /) /t-? hot'htY'4t

[ne u] rs.n+t
Ir.r*-J^ r;;t

I lt I

I il

il lJ

I \ \ nt

N
q4

4i
4/

\ 7Ot

\ \
I

T
t \

4.Lror4't// 4oz lloJ 404



[n nl fltlzo'Ixztso
LUXI -'*2-rY"" =xnr15lJLJTZI 'I),,1723

ls fl --Lruru- t a luurl! +m= const
r A.67/[ 1A6730 ra67/6 aA67J0

Lgn,

7

f

t

4

?

Z

Lgnt

7

6

.f

a

J

Z

!: ! o,p",r,1,
'HB '"P

,f Lgre ./ 4 ,t LgTe

aBpopaJrr,Hbrx n ne6y.nrpur,rx lnrzft@nt. 2. I{punrre paBubrx otromesrlfi nsreucusrocrefi
Io Ir], [s Irl

crarllcrtr[tlecnr4r{ BecaM no4yponnefi, ro orHorrreur{e aBpopaJrrrHr{x lr ue6yrap-
sr,rx lutlraii tO Ii] Molr{er 6r,r'rr, uaii4euo uo $opuyJratr, aHaJroruurrLrx{ Tetr{, rrro
IIcrIoJIb3oBaHbr trpl{ nocrpoeHrrr4 {ur. 1; peayJrbrarrrr ranrrx nr,r.urc;rerurii Ang
IeIIN : 0,001 ;0,01; 0,7; 7 u 10, npune/\elrbr ua Sur. 2 u.rpl.rxonorl ruur,reii.
tr4a cpanueuld.fl coorBercrByrorqrrx cnJroflrlrr,rx r4 rrrrpr,rxoBrrx nr,rurail ua drnr. 2
cJIeAyer, uro upeue6pelr{eHr{e .ronrtoli crpytrrypoii roa6ymqeunr,rx yponrreii O II
r{o}rrer garr, orun6ny Ao A lg no = 0,2 u L lg T" := 0,1..

I-Ia $r,Ir. 2 4aurr ranlr{e nptrRbre p&Brrr,rx ornoflIeur,rii I tl I N 71;rn i,rorron S II,
BbItII4cJreHHLre 6ea y.1gTn paoxlerlJieril.la noa6yrit4errHbrx yponneii, Tart iiari AJrrr
cepill. r{el43BecrH6r ccrreHl4rr /urr nepexoAor} r{e}r{Ay rroAylloBrrflrlr,r. omn6rtlr Drr4x
upr.r6"nlrnteruJrix pactreroB IIecItoJrblto N{ellrrue, qel{ Ilaaltuqr,rrr crrJrot[IrIJx lr ]rrl)lr-
xoBr,rx rrnnrafi qnn IO III. Anpopa.Trr]Harr .ttlrrrus l,10320 A tS III o6u.ruo rre Ha-
6;rroqaercrr, Ho r\{e}rrAy IdHreHcr,rBHocrbro anpopa.nauoii -r,r rparrcaBpopaJrE-
nrrx ,rrnnur,'i cyqecrByeT rrpocroc orrrorrreFrl{e lr,rorro/1r..,n,,e J- 1r.oor,, - 'I ,12,
I{oropoe rloBBoJIfIe'r LrcrroJrbaouarr, {nr. 2 4,rn aHanr,raa ua6;rro4aetrr,rx rparrcaB-
popaJrbHr,lx .nr,rur,rr,i r4orroB ccprrr.

cDur. t, 2 ntoryt cJrylnr,rrr, ;1nn 6r,rcrporo oilpeAeJrerrr.rrr DJreHrporruoii n;ror-
HocTI4 r4 reMnepaTypr,r B r,r3rryrraroqeii cpeTqe no r'rero/(y (repecerrer{r4fl r{pr,rBr,rx)),
rrpeAJrolrreHHolly Cr.rtouou [1r]. Ha rirur. 3 ncilonrsoBarrbr npr,rBl;re [ocrorrHrrbrx
aua.tenrar.i 6ani,ueponcrroro cxaqrta n rle6ynnplror,r Hourr,ru)ryrfe Ds(n", 1'") =, /r rur.r-
= ICffi - collst,i oHr,r nocrpoeHbr rro AaHHl,rM [21. 1Iplr rraJrurrr,rr,r coorBer-

crByloql4x ua6.nro4eru,rr,i co.re'r.anue npl4Br,tx Dp: consl, c cfrnr. 1,2 lro]ilet
cytrlecrBeHIIo rrotsblcI4Tr, adr(reit'runHocrr trero^a (rrepccerreHrrfl r{pr,rBLrr)), lro-
cHo.nr,xy o6rqrnr:i xo4 npr.rur,ri ira Srar. l,2:r ua{lrr. 3 cj,rqecroerrrro pna.rrr,rrreg.

II. B olruccuourtr,ix o6senrax, olrTr,rrrecrir,r rorrr(lrx Arrtr r{BJryrreHr,I.rr B Jrr.lrrI4II
H1, orriollgHl{e LIHTeHcr,lBr.roclrr 1; nexoropoii saupeuletrnorii lnlrlrr,r n rrrrreHcr{B-
Hocrt{ 1rL. rroxtn,, Barrr{carb B BrrAe
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rAe ntt.lnp- ornomeul{e IIJrorl{ocrtr coorBercrByroq,rrx rrouoB (r paa I[oHr{Bo-
BaHHbrx arolron) B ocHoBHoM cocro.flHrru n rrJroruocrr4 rrpororroB, a @ i (n", T 

") -HeItoropa.rl {yunqun Direr(rpoHrloii reuueparypbr r.r rrJrorHocru. (DopuyJrbr AJrff Bbr-
ql{c"rrcHl,Ifl @r(r,,7u) npunegeunn[ 1]. Ha Sur. 4-10 AaHbrr(praBr,re0-i(rur, T,) :
const,qrr ocHoBHrIX ua6rrcgaeuLlx Banpeqeuur,rx .nranraft. IzlcupanneHa orrr{6xa,
gorryq,eHHan s [1] rrpr,r pacrrere HprrBr,rx O*orr, uorryq,esbr rrHo]nr{reJrr,r }.t, (T"),
ouru6o.rno r.rcrroJrbBoBaHrrbre B [tl upr pacqerax @; ,{;r.a nr.rsuir r{ogoB. Pacqerr,r
@1on1 u O1s11 upoBe4eulr 6ea yqera roHI{ofi crpyHryprr roa6ynrgeuur,rx yponuer.i
arl{x IroHoB. Itan , o [1], upra BT,ITII40JICI-Itr{I4 @tsur] ielI4qI4Hr,I QlsirrJ IroJry-
qeHbl altcrpauonnqnefi BaBI{cIrMocrIa O (X) na {ur."l s [1], a netra.runir @ior1 nrr-

Lg

IIIICJIEHbI UO IIOA STIITqI{EHTA]\{ AC AI{TI,TB A.
qtrtr, rpr{BeAerrHbn,r n [5]. Ifapauerp
['Ienaera -- Eanepa bn (T r), rro,rlnrquli
B Bbrpalr{eHue 4ra o;, BbrrII,Ic.rreH tro
Aanuuu [6].

ItaH cre4yer r,ra AaHHr,rx $ur. 4-70,
IIII rI HI,I3 I{I,IX EII e I(Tp O HIILIX IIJI OTIIO CT.fl X,
HorAa yAapbr Bropofo poAa Hecyrqecr-
BerrHbr, BaBr.{clrr,rocrr, SyuHqrafi @; or txs

crar-roBr4Tc.rr up er're 6p erHrzuo uan o r,i ; gn a
ranr{x yc;ronraft ua {ur. 1t 4aua aanu-
clrN,rocrE, lg O; or 7g 1'n.

III. 3Aecr, NIr,r [pLrBeAe]I cxe]Iy I{
Honoropbre peayJrbrarLr 6onee o6uqero
pacclrorper.rr{fl cBeqeHurr 3 alrpeq,eHHbrx
rurral,i, qerr B AByx IrpeAr,rAyqrtx paa-
Aerrax.

Itan uesecrHo orEorxeHrrrl r{HTeIr-
cr.rsHocreli ne6ynapur,rxr aBpop arlbrII;Ix
I,r rpaHcaBpopaJrbrrbrx luttttit npaxTr{-
qECI{II IlE BABI4CflT OT CTEIIEHII I,TOHI{34-

.f 4 ,^- ,f qrrr.rcoorBercrByrorqeroaJrer{errra: BBa-t!', Br4cl,Il\{ocrr{ or crerreur{ uourr,aqr{rr N,ro-

(Dlrr. B. Itpunne llaBrfi,rx gnaqeuurt re.ulr- )I{eT r{eHtlTE.c.fl a6coJrrorHafl cBeTI4l\'IocTb
qlsrr 6a,rrrieponcrio.o cnarrxa B oMrrccrror- arr.rx nururr,l, Ho I'Ix orHolrleHll.fl 6ylyt

[O}I H(IIITI]HYYIUE IIPAI{TI,ITIECHI{ OAHI{III{ I{ TENII{ E{E, ITAHYIO

6r,r gonro or o6u{ero rIrIcJIa aroN{oB 14 paa-
,rllItIHEIX tr{OHOB ETOrO eJIeil[elITa III{ COCTaBJI.fIJII'I paCCIraTpI'IBaeNILIC r'rOUr,l. fIO-
arol,ry ecJrr,r roJrbr(o B crrenrpe aMr,rccr{o}rHoro o6nenra o6uapyxttanarorcf
Tar(r{e naprr;ntuurl, To, rIoJIE,Byxcr rpa{rarianm$ur. 1,2, llolnno nairrl.r eflcltr-
poHHyro reMreparypy r{ IrJroTHocrL B cpeAe, He IIIII{BJIeI{a.fi AoIIoJIHrire.IIIrtIbIx
coo6pantelrr,rii, uaupulrep, o rroJre uB,T ;rqsHufl B DrIL{ccLroHHo}'I o6benre.

CoorHomenun (1) 6onee o6que: B Hr4x cBrrBar{r,r orHorrleul{.rr r,Inrencr,renocireft
JrI4HI4fi, orlrottIeHrIfl nrioruocrefi coorcercTByloi]Il,rx r{oHoB Lr ItporolroB I,I I,IBBCcT-

uan {yunqrrrr aJrer(Tpor.rnofi rel,tueparypll u rlJlorrlocrlr. B upuuquue, BHatI ABe
trocJreAHr4e BeJrrrrlrrEr,r rr pacrloJrararr Ea6JrroAaeN{r,rMr.r oTHorrler.Ir{fl ,tru I il I so p,ttl.

uorloB paaJrl4rrr'rrix crerreHefi r{oHIIBal{rrl{ oAHoro aJre}{eHTa, IvIo}ItHo nar,lru orso-
crrreJrbHoe o6u.rrue aroro DJIer,Ienra 11 BoAopoAa. C gpyrofi cropoHbr, ecilv trrB

EorroJrrrr{TeJlt,nr,rx coo6parxeur.tft LIBBecrHr,I xrtura.recnur,i cocraB r{ crerreHb rrouvt.-

Barlr4lr cBer.su,erocs BeqecrBa, ro, oilpeAeJrr{B IIo (1) nerrauuny @i (nn, Trl
AJrfl HecnoJrnHr,rx .uuuraft, *r". 4-10 Molltlro ucrloJrr,BoBarr, AJI.TI r'Iaxolr{AeEl4a
eJrenTpouHoii unoruoctl{ I{ TeMneparypbr, Kar( u {rar. 1-3 (c aroli qensro uce
rpa$unu locrpoeHbr B oAHoL{ uacruta6e).

O4uano B Henoropbrx lrecrarlrloHapurlx o6teHtax orHorueHlre nlrln* nxo-
Arrrqee n (1), ,uoxrer MeHflrbcfl, m 6ea cleql{aJrE,Hblx pacqeroB rpyAHo oqeHl4rb,
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14 OIII,IS AI1III4 B IIACTO TAX, OTBETCTB EH}IbrX - .spr(ocrHaa Ter4nepaTypa ucrorrHr,rna
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flporpaul,ra, oocraBJienna.E AJrE pacsera coorlromeHtri, (4), troaBoJlfler'
rlpoBecrr{ pacser AJrfI Bcex nou6unaquit nl.tuurt, np}rBeAeHHbIx ua {ur. 5-10,
Arr.E paBJrrryulrx nolr6usaqufi erux ,rrytuvitc 6arrueponcxulru JIrrHrIflIr{I{ BoAopo-

Aa r,r c )'4686 A He II, a rar(H{e Ail.E pacqeror a6co,nrorllrlx cBeru},Iocreri scex
3T}IX JItrI1tr}I:

t**

ilplr ucno.rbBoBauurr Bcex npI4BeAer{Hrrx rpa{unon AJr.E arraJrr{Ba Dl,rr4c--

cr{or{Hr,rx o6r,enron cJreAyer trorlur{Tb, uro a{{errrr peaxofi Hecraql4ouapgocrl{?.

6rrcrpo ueuarorqi'rlrc.E rIoJreM r.raJryqeul,{fl, Lt e{{exrur rrpocrpalrcraeuuoft crpa-
rr,r{uxaqun drraalr.recnux ycnonuIYI, a raI(}Ke rleHee Beporrrr{bre a{{eitrrr Bacefle-
Irlr.rr n,reracra6urrrubrx yponneft cBepxy Moryr trpEBecrrr n omra6osur,rn{ peByJrb-

D---rr-----*^ ,.-YI-TaraM ranoro aHaJrI{Ba. Boai,rornuag porl ilepeqr4cJreuHbrx a{{enron Aorr}r(Ha
paccMarpuBarbcrr B I(alr{AoM r{oIrKperr{o[,I cryqae oTAeJrbr{o.

ftotAa cTeilerrD r{ollr{3aqlltr BeqecTBa IIe ec:
eM uafiyqeuran, lr e{{exru,r [pocrpaucraeuuoft crpa-

Bce a:rolrnr,re trocro.ElrrrDle, BxoA.Eu,I4e B pacqerbr, BBflTTJ rrar,Ir{ uB L7, 71,
trpr,rqe]vl yqTeHbr He6oilbllrue yroqHeEufi BepoflTlrocTefi uepexo4oB AJrfl I{orroB
[S II], rpr.rBeAeErrbre s [B].

Br,rparxaer,r rxy6oxy6 6laro4apnocrr, 3, A, ButpnueRxo, A. 71. Epync,
A. 7I. Jloymunofi n f . H. Illapanosoft Ba rlor{orqb B Bbrqucreurrrrx r.r B rroAroroB-
I{E CTATI,I,I It TOqATI4.
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6"'*p,"]: ]19i:6auln 

6'necna cra6r'rx

3tse3A Ira T.eJrec(olrax cpeArreto paauepa. cpelFrna ltllalf aTIIUlarI olrlllelHa o'arl olllIofo IIB-

Nrepeflrr.E pa3uocrr,r 3le3/{rrri}i 3eJrrrrrr'rrr ;1nyx c.na6r,rx 3lle3/\ cocrallJrlet -l-0,08':-)-0mL0"

ON OBSEIIVATIONS OF FAINT FAST.VARIARLE STAITS BY N'{]]ANS OF THE

HI6II SEN,SITM reLnViSiON AppenetUS, 5y ) rr. -5. Ef.itttou,V'V'^Prokof.ie'
ua.- observaIiorrs oI lr",J,ir'ii,Ii,'g uorirlitnltt\V'iii ,,,o".nn'ierl out b]'mearrs c'I the.lrigh

serrsitjvc 1.clcvisiorpn;;;il;r"'"ruiiii 
-nn'raAiti.rral 

br:iglrlncss ani Plilior'. II js s]t.wtt

it ii^iliii .p[rr'^lrr'-"fi5iu.-io i,r".rtigate very fas1, variati6rr oi lr'igliiness .l lairrt stars

iuiti, 
't.ior.'dp.r ';f ;,;,i;;"i; .tiro. 1'1t,, ,neai, 

",1 
Lla,,e orrrot oa,,, of orte nroasrtl'olnent

of rnagnitucle.diflercnccs of trvo fainl stals is'1 0']'08: -1 0'i10'

14cuo;nr,g.osaIlr,rc TeJreBI,rBr{oHrIoi,l alnapaTypli c /\oIIoJIHUTe,rIbHLt}I ycl4JII[-

rCJrer\,r frpHocrr4 (EOII) AaCr BoBN,Io1{lloclrL no.rryrl&1'b CI{IINII{II cilaOLIx 3Bets11 IIa'

l.eJrec1ouax cpellHer.o pasNrepa c il1grr6sr4l(I4"orrr 0,1-60 ce1. [1 ,21. e1rt cyu1e-

orser{Ho AJ{f L{,ccJIc/\ooo*rrr'65LCT pt,l'x I'IBI{eHeHllii 6;teCtia ItopoTI{olepI{o/\IIrIec*

liI{xIepe\{eIIHtrlXI{IIeCTaIII4OUapHl'L\3lle3['liOIAaBa]I{HOI'Il{eTbBOBI{O}I{-
Ho 6oitbrrle rra6rlol\eHri:r ea nopoT'nuii rpor{e}rtyrolt ]lpeMeHlr'

B nocJreTluuc roAr,r n I{pr,n,rcnoi.r ac,'po$r,r::r,r.recnoii o6ccpoaropl{I'I rlpoBoAl{-

JIaCb pa6ora uo BJnflCHeIIITI6 Bo3\1olriHocl'll rJClrO"IIr'BOtsaHlrfl TSJIeBr{3r{oHI{LrX

cHrrlrr(oB AJrrr .rr31{epeHr,{i,i 6flecria BucBI(. B 1962 r. cAeJIa]Ia flpel\Bapllre.rrblra,r

orIeIrHa ,IotlHocTl{ I4Bl{CpeHLrI"{ tIpItocTI{ sReiji I Ito lIorIepIIeIII4IO B IIeIITpe I4x

iaao6parxenuii, AaDrrrarr cpeAHerrBaltparI,IlIHylo olr]LI6Hy OAI{OIO I'13MepeHl4fl

'10']'15 t2]. Il 19ti5 1'. nocJlc ycoBeprtrcucrtsoBalrrfl ailrlaparypr'I rr yryrlrreHlIn

ira6rrunocrr,r ee pa60rr,r oUeHeHa-'r'otlrlocrl) 143MepeHl'rit 6.rre.c-rta sBeBA rlo AI'I-

aN,rerpaN{ ," ,.roorrrorrrrnrt l43o6lla}IreHnr"i: =l- 0,10 +- 0'l'15 [3]' OAnaHo elu'

OrIe[HrI TOTIHOCI]L{ r.raltellenr.rlii 6r,rnr't C7leltaHLI IIO Ha6JIIO/{eHIlflN{ 3BeBA, IIOJIyUe}I-

IrLrNit c reJreBr,iBr4oHlroti cplcreNtcli,r 6ee /IorroJrHr4Te.rrrrllol'o ycr{Jrr{TeJl-tr apliocrr{.
rlycrnu'e;r,gocrl, rar{ofi cl{cre1rm r.reBeJII,IIia I,I A,rrfl Ha6rro/(efluii c.na6r,rx anea4

oHa Helrpr{roAHa.
IIpellc.rannreT r,{}rTepec orleHr,rTb TOTIHOCTLT IiOTO}lylo }',Io}I{eT o6ecne'tl',rtr Ita-

r,r6Orree Bl;rCOHorIyRCTllI4TeJILHafl anllapaTypa, COCTO-flqafl II3 TeJIeBI43IIOI{EOIf

cr4cTet\,lLr I{ l(olroJrHr,lTe.rrr,Hol0 y0rlJrr{TeJr.fl flpHocTl4. Taxag alnapalYpa 6oJlee

CJrO?r{Ha, irgtr{ .1CJIOBI,IBtr{oIlHa-fl CI{C1'SIIa; OI{a CoAep}I{I{1' }IeCItOJIbfiO {OTOUyBCT-

BtrrTeirrrr.rrrrx II9Bep\IIocrcfi I,I noBellXHoCreli, rtpeO6pa3ylgqllx SJIefiTl]ItrleCI(I{ii

cr4rHaJt B cBeroBolt, II N'I9II{CT o6;rafuatr, sllalllrTeJlr']Hoii pasnr'lrleli 'IyBSTBUTSJIL-

}IoCTI,IB]]tlBJI}I(III]iIyIIaCTI{a]\1IoJIa.flol]ToNltyI{aN'II{paCcMaTpI,IBaeTc'I[pl1I,1eIII4-
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MOCTI] ONI,ICAHEOjI A'.NAPATYP'I TOJIb}IO AT,q HA6IIOAEHI,II,1 ilET]ENIEHI,II,IX 3BE3A.Bo nper'ra na6nro4enraft r'upert.,1arr" ,roBpur,aHr.r.rr BBeBA rro troJrro 4orrnuo 6r,rrrMEI{I4MAIII,HrrU. 3rO JIEII{O AOCTI4TAETCfl IIPII II,IAPI4POBAHI,II4 IIO gHPAHY AONOJI-HI{TeJrbHoro HI{EecI{ona. Paanla'rlte qyBCTBI4TeJrbEocrr{ rlo rlolrIo r{ BoB}rox{r{breue6om,rr're no.ne6aurn-n pemrrMa pa6oror anlaparypLr He Brrr.rrror rra orrroclr-TeJrr,HLre I,raMeI{eHI{fl 6lecxa.
flocxorrxy qyBCTBrrreJrbHocrr, rerreBrr3rroHnofi cr.rcrer,fi,r c DorI 6nr,raHa n

:y::::I:"^1::o:rrr r.rAealrbrroro rpr.{elrHrlna c e : 0,1 [], ro upr.r na6nro4"rrrr*
UJTAULIX 3BE3A C }IAJIbIM BPEI,IEHEM I4HTETPAUI,III HAAO YqI,ITEINATT NOAUO}ITHOCTI,yBelr4qeHr'{fl oruu60K r{SMepeHr4fr 6.[ecna ianux ,nea.q aa cuer {,uynryaqufi cne_TOBOTO IIOTOI(A.

oqenr'ru roqHoorr, rr3MepeHr{fl 6riecxa 3Be3Ar)r 6, oupe4enxeuyro duynrya-rII4flMr4 r{BaETOBOTo rroror(a or nee (6ea yuera ,reryr.*rr" soua ne6a) ;p;;;6JrroAer{r{flx c rrpr{eN{Hr{r{ou (co6crner{r{Lrr,rr{ lryr,ralrr{ r{oroporo oro4rio npeue6-pe.rr,), [r{eroqr{M neauronoifr Br,rxo4

F_ : 3,8. 104-o'4m Drqpr,t,

Hrlxe npr4BoArdrc.E BeJrrarrrlHa 6 4rrF : 6,5 nL, Q - 0,3), xor4a pr : 0,8,

(1)

(3)

rerrecxotra MTM-500 (D : b00 nn.,
e : 0,1:

A/-

N

rge 1y', - cpeAr'ree r{oJrr{rrecrBo SoroanexrpoH()}r1 coorbcrcrByiorqee /r; -cpeAHer[y noruqecrBy r{Ba}rroB cBera or 3Be3A6r. Ilpe4no.rrour,nnn, uro {.rryiry_
*ITT^r-^":I.1Trna $oroarer{rpoHoB rroArrr.{H_srorcr{ pa.ilpeA..rernri, [yu"iora.
r orl(a oTHOCrrTeJIbHafl TorrHocTb 14Sr,repeHl{rl

6: ,- 
G){ti"'

f(oru'recrno I{BaI'IT.B cBeTa or BIreBAr,r BcJrr{rlr,Irrh,tl c[.riTpaJrbHoro HJraccaG2, 40crr.rilnee cBero[pr.1eil{Hr{r{a Ba BpeN,rfi I s o6.tacrra 
""a,*ffiruoofr uyecrnra_TeJIEHocTI{ MvJrr,Tr4rrleJrorrHoro Soroxaro4a (0,8-0,9 runnnt),'paa.Eo, corJracHo

[1 ],

rge D - Ar4aMerp Beprra,rra l'cJrecr{oila (aut), q-._ xoe{{uqr{eHr rrpoflycnagr.rrr
olrrr4r{tr',' pr - cpeAHuir xoa{sr.tqr{er{r rpospairnocru iruoc{epr,r.' fl "iro"iry"(1) - (3), nari4er,r, .11s

. 1.62. 1}o,2m_2.5o:
D lr w^"t

(4)

(5)

(6)
3asncr'{Mocm (6) rpasuuecr{u npeACraB.rler{a na $l.rr. 1. Tau }He rtrrprrxoBr,r},rrr

rr4Hr,r.sMr4 rrortaBarrrJ r{pr4BLIe paouor,i ToqHocrr,r i.ralrepeuuii cyr{NrapHoro froroHaor 3Be3Ar,r z_ or $ona neSa c n,rroqa/Irir,r, panuor:i nro6pu*arnro e,ea^Lr [1].,{nr na6rrogeulrrt 6r,rna nr,r6paua aa"n'rerrarr nepeNreHna.a RW rri tZt,'oor_crpo MeH.flIOUar{ .flprtocrr; Bo BpeMa 3&TMeHr{Jr (4;rure,nrnocrr, SarN{eHr4rr orroJrodu r{u[', rry6rana or{oro 2"'). 3,nca4sr cl]anr{crrr4s I,IN{eJrrr 6necn flp.1g !4n,1[;
3r{clrosxrlr4r{ nur6paurr paB}rLrlrr,r 20 ceH., rdn.rrc, orur,r6rta rrrnoaparrrn, r,rx Snecnaua-aa snyHryaqnit r(BaHroBoro rrororia He rper,rxa.rra 0,n01'(r;. $;;.-1i. 

-'-
Ha6rro4euu.rr rrpoBoArrrrucr 30.XII 1g66 r. ,ru ,"n..no.ru l,i'rnt_soo. ceero_EptreMr{a.E roJroBKa reJreBr4sr{oHsoir clrcreurr (cyuepo prrrr{orr JIr| _21 I u 3o ti )

0 : 2'1 
ar0o'2m-t'5

t t2

m:2079 1- 2,5tg, *blg6.
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/4
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. /000 -

t. cek

dlur. t. 3anucr.rlLocr6 anea4nor,i BeJnrq[r.rBrn, r.rBMepeHuofi c aalauuoii roquocrBlo E, oyrpe-
Menr.r ancrro3uqr'rlr I (npxur,re llrur'rr,r) rra rcJrecr{oflc MTM-500 c rrAeaJrr,Hr,rM cBerorrpr,reMrJr.I-

ItoM, rn{elotr{rrlt ngaHronr,rft nrrxo4 e : 0,1

IIITpuxoBr,re HpuBbIe npr{ Tex ll(e TcJroBtrfx Earor rorrHocrb ua]repcHlrg cyllrllallroro cBeroBoro noror(a
or 3De3Ar,r r.1 oT ooHa Ee6a, AJIE I{OTOpOTO rprrrrrrro mqJ: 22n10 c r(BaIpaTHor"r ccnylrnbr.

I{puBLre 7, 1' coorBcrcrDyror 6 :?!o\_r.r:-n,1,"i tOnt 3,3'- 6:5%, n,t - 6 =- 1%;

@ur. 2. O6racrr, c nepeucunoii RW Tri
OfioJIo BBca,q cpalJrrelrrrfi Xr(a3aHbr I{x IroMepa
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5r,rna yctauoBJreHa n froxyce xyge. Bxo4noli raro4 SOII - MyJrrrT'r4rrtrefiosrroi|.
Irlao6paxrerule BBeBA c ar{paHa rtI,IHecHorIa $ororpa{upoBaJrocE, xrauonalrrepoft
Ha MeJrr(oBepHr,Icryro uneuny <<NIuHpar-200>. Huuora,vepa yrrpaBJr.flJracb aBroMa-
Tuqecmr,r. Mouenr Haqara Haxr4oft DncrIoBI4rII{I4 {rarcuponarcfl neqaralo.qr4M
xpoHorpa{ou. Buayanrur,rir nonrpoJlb Ba na6nrc;1aeuofi o6nacrrm rr rr{Ar{-
poBaHr4e rrpoBoAprJrr{cr, uo uao6pa}r{eHI{Io SBeSAHoIo lroJr.fl }ra aHpaHe oTAgJrbrroro
Kr{r{ecxorra. Bcero 6nrno cAe.nalr.o 102 cHr{MKa yrlacrna se6a c nepeueuuoii anea-
goir c r,rnrepBaJraMr{ Me}r(Ay cHI4r.IHarvllr 20 cex. Henocpe4crBeurro rrocJre na6nro-
gennii RW Tri 6mrur c$ororpa{raponanril cnorrJreHrls NGC l52B v. i\GC 2129
[5] upu roN{ )fie peffirlMe pa6oru rerleB?Ial,Iouuort ycranonnra.

ilz
0+

\.

i{-c
/7t t t I

'/0 // /? /J /fn
@r,r. 3. Sanlrclruocrr, nuayalr,roii ane-
a4uoir renu.rurr,r or ArraMerpa d lrao-

6parxeuux BBeBAT,I

FIa t[ur. 2 upuoe4eua Hapra yrracrr{a
MIl CpaBHerrr{fl.

0,8

4+

4,1

0z

4/

0" /// L /6m

(Drrr. 4. 3asrrcrrnocrs nrraya.lsnort rnea-
gnofi nellrulrnrJ or rrpoflycrtalrr"tn T

ne6a c nepeueunoli anea4ofi r4 BBeBAa-

flpu o6pa6orne na6.rrro4euufi RW '['r:i uar,ru r{crroJrbBoBanracr, o6a yloMflHy-
TbIx r{eroAa r.raMepeur4fl 6recxa BBeaA c r{eJrbro yroqueHrrfl [peAeJroB rrpr{MeHr.r-
MOCTII I{ TOTIHOCTII I{a}I{AOIO tr48 }rr4x, a Tar{}He AILE Ollpe/Ieflerrrr_E BoSMoEtr{ocTII
lepexoAa c oAHoro na 4pyroii npu 6onuur4x aMrrJrr4ryAax rral{eHenuq 6necxa
nepeueuuofi.

fIo cnrzl,rxalt cHounenufi rloJryqeHr,r Banr{craMocrr{ BrrByaJrr,Hbrx tsBeBAHrrrx Be-
Jrl,rqrrH or Arrail,rerpa raao6paxrerutrn d ra or rrporycrtasu.q T. (7 - ornoureuue
orcqeroB rlunpo$orouerpa NI D-2 tpu rral{epeur{r4 rrJrorHocrrr lrao6parxenrax
BBeal(r,r ra {oua), Drra aasuc[trocrr,r [pr{BeAeHlr coorBercrBe}rHo Ha fr.rc. 3 vr 4.
Jluueirnr,re yqacrnra orr{x BaBrr0u},rocrer"r [peAoraBJlflrorcfl B Br{Ae:

r* : 14T88 - 10,04 d,
ntr : 13,"02 + 3,50 7.

3as[cur{ocrb (BBeBAHa.rr BeJ]rrrrr4Ha - A}raMerp> nuneftua Aflfl BBegA fipr{e7{0 ($ur. 3). B o6racrrr o(orro 14,y0 y nee peaHr,rfi Barra6, r,r 4na 6o.,ree cnadnx
3Be3A olra uAer IIo.Irr,r [apaJrJreJrbHo ocu a6cqucc. llao6pa)fieHrrfl BCex 3Be3A
cJla6ee l4y0 urr'ew rlpanrurlecxl4 oArdHaxoBr,rfi graanerp. OAuaullo rrx rroqepHe-
Hr4.s cr4JrE,HO BaBr{C.frr or .flpriocrr{ 3Be3A. 3tO nOanorfler AJrE cra6brx 3Be3A r4c-
rIoJrE,BoBarb MeroA rlaMepeur,rfl nx 6.rrecHa fro rrotrepHeHrd.trM uao6paxrenrait.
?Ia {ur. lt nuguo, qro 0ror r,reroA rrpr{MeHr{M AJr.tr r,raMepeuuq 6recna cra6brx
BBe3A or 13,3 4o 16i0. ,{rn r4BMeperrr4.rr 6;recxa 6o.nee apxux BBeBA, KorAa rro-
qepHeHl4e B I{eHTpe raao6paxteru4fl BBeBAr,r Harrr4rraer yMeHbrxarr,cx, raHoii ue-
ToA y?r{e He rrprlMelrl,Itrt. Ecrs ne6onrruoft AI4arlaBoH BBeBAT{r{x Beirr4rrr{H (-0T7),
B noropoM rrpr{MeHrrMhr o6a lrero4a.



Orruer.ralt, rITo 11pI{BeAeHHbIe I{r4arIaBoI{r,r BBeBAlrbrx BeJrtr{tlr,IH, BHyrp}I ltoropbrx
BoBMolr(Hr,r 1{BMepeHlr.E 6,necna BBeBA MeroAoIvI rrarfepeHIlfl Arral{erpoB r{JII4 [o_qep-

neurli lrx uao6p"axteRuii:, eanracflT HaH oT SflseMIIJIrIpa, rlrlla I{ pe}r{I{Ma pa6oru
CylepOpTI,IKOHa, TaK tr OT I(OJIlIqeCTBa CBeTa, IIaAaIotrI,eIo Ha e1o {OtoXarOg.
.SHcueprarrreHTrJ rroHaBrrIBalor, rrro rrplr rdcrloJlbSoBaHI4r4 oAr{oro r4 Toro ?r(e cynep-
,opTrlnoHa Molr{Ho lISI{eH.sTb Ar{aIraSoH rrpr{MeHr{MocTrr MeToAa r43r{eperlr4fl tro-
ueptreHr4ii or t 4o 3-4*, tr{BMeufl.a rroreHrl,r4aJr cerxl,r Murreull cyrlepoprl4r(oHa r{

BeJ]uql4Hy rolta cqrlrblBaron{ero JIY'ra. O6brlHo B TetreHtrle o.4nofi-cepuu na6lro-
,qenrafi ,rrn uerrr.rrrrrbl rlocro.aHHbr, rloeroMy BaBrlcl{r{ocru md u /??", uolty'tg111161g

IIo ocr,r a6c-qlrcc orJrolr{eubr rroMcpa 4Ub
r{alllloB

rro cHr{MHar\{ cnonneHrafi B HaqaJre rr B r{onrle Ha6[roAeHufi, upulteura]Ibr B Teqe-

nue nceft cepr{rl r.ra6nrogenrafi. Brrrlome Boar\{ox(Ebrx He6orblxtlx raalreneur'rfi
Har(JroHa arr4x BaBr4cr,ruocrefi [3] ucHrro.raerc.rr rrpr{ I{crloJIbBoBaIrr4lrt SBeBA

cpaBr{eHrr.E, 6,rrnaxux rro Berr4rrr4ue x uepeuenuofi.
flo uonyueHur,rlr na6nroAeHr{.rrM 6r,rn a np oneAeua ortreHr( a rorlt{o crrd rr3}Iepe-

,flI,II"I paaHocreft anea4nr,rx BeJrI{rIr{H AByxBBSBAcpaBHeHrlf, AaBaeMa.fl r(a}r{AbrM

(Dur. 5. Paasocrn BBeBAEr,rx Be-
Jrrrrrr{rr BBeBA cparuenlra N t
r.r N 2, olpeAeJreurrbre MeroAoM
r,r3Meperrrrl nouepuenuft I4x lrBo-

6paxreulrft

(Dr.r. 6. I(pnnaa .6tecna RW Tri
IIo ocu a6cr1racc orJlolr{elrbI .Irouepa
r{aApoB, rro ocrr op/trrHar 

- llaSflocrr{
BBeB,qrrblx BcJIrrtIilII ncpeMeHrofr It
SBc3,trbr cpaDrreErrfi Ni t, ofipe,ueJre]r-
IIbIC IIICTOAOM I{BMCPCHtr'I TIIAMCTPCB
ilx lrso6paxcnuit (ntryxxu) r,r Merollr M

rrBlreperrr,rE no.rcprrefir,rrt (To.rHr,r)

, #..-..d. ..r.ti^'r. t?:..,'j'-
-/

Antrl
-0,i0 r

A

-440

0

lz0

4r0

),f0

t0ZU f0 /00 //

r\reToAor{. ,[na apHrax BBeBII, KorAa I{cIIoJlbByeTcf N{eroA I{sMepeEI{.rI 6necna
BBeBI{ 116 /{I4aMeTpat\{ ux raOo6parxenrtfi, Cpe4n.sfl I(BaAparIlrIIIarI ourra6na oAHOIO

r4BL{epeII[IrI o'1- CoCr&BJIfleT _]_ 0T10. B Crryqae crra6blx 3BeBA, I(orAa IIpIIMS]IIIM
rrnero4 raauepenua 6lec4a BBeBA no IIorIepHeHLIflM, CpeAIl.E.fI RBaApaTuqHAfl oml46-
r(a oArrolo I43I\{epeHI4.E pasHOCTu 3Be3AHbIx BeJII{rII4H AByx 3Be3A OItaSaJIaCb paB-
nofi -i 0']'08. Ha {ur. 5 rpI4BeAeHIn po^syJrbrarbl I BMepeur{fi paaHocreft sBeBA-

Hbrx Be,rrrtrrun BBeBA cpaBHeHr4fl N I u 2. Anarue paclpeAeJleul4ff oIIru6oK r4B-

r{epeHrrii rIoKaBaJr, .rro oHtrr rroArrr{r{-srorc.fi }IopMaJrr,HoI\[y Bar(oHy paclpeAeJre-
uus. OrueurM. rrro Bo Bpea{fl Ha6[roAeHuft uao6parxeHr{e BBeBAT,I Nh 2 nepene-
rqaJTocb no noBepxuocm {oroxaro[,a BcJreAcrBr4e BpalqeHra.E rlonfl Speuld.a reJre-
cl(oIla.

Peaynr,rarr,r na6,nro4erlr,Ifi RW Tri upuue4eHrl Ha {rar. 6 u B ra6[uqe, rAe
roc,lreAoBare,lrbHo Aarorcfl: HoMep HaApa, roruanctrrafi MoMeHT cepeAl{Hbr el{cflo-
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,924
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Brlurrr,r, Sa3a, nl,r.uac.rreHHaf Iro DJrer,reHTau [6] r{ paBHocrrl BBe8/I}16rx BeJrI,IrII,II{
nepel,reunoli r,r BBeBAr,r cpaBIIeHI,Ifl J\i 1 , oupe4e.rIeFIHLIe r,Icro/{oM r'IBIvIepeHI{fl l(ua-
r{epoB L,rn't u MeroAoM r4B\{eperll,Ir uo.repnenrafi Anz'l'. Bnecn [epeN{euHoii B trIan-
cr{L{yMe rrpHocrr,r (xa4pr,r JS 1--zrtj) N,ro}rrHo 6lrno oqenr,rrE, roJrrrlto rIeroAolvl I,IB}Ie-
perrr{fl Ar4ar{erpoB. Paa6poc BHa-renlaii s oroii o6"racru npranoft 6necHa }IecHoJIbKo
6orr,lle orrn6oH Ha6JrroAerrr4-fl, rrro l,ro)fier 6brrr, sLrasaHo He60rrburrIML{ I{o-
re6aur4rrM[ 6lecrta. FIa na.nr.r.gae rar{r.rx Hone6anufi 6recna BHe BaTMerII4rI yl{a-
Bar{o B l4l. B Mr{Hr{r\,ryr\{e xprnnoit 6.necna (Ha4pr,I i\li 53-96) Ircrroilr,BoBaJll4cb
pe3yJrbrarr,r raar,repenurii, rroJry{eHHbre rreroAorvr nouepnenraii. Au, flocrpoeHllrr
AByx yqacrHon xpunor,i (Ha4pr,r N 46-53 u 86-102) I,IcrIorIbBoBarrIdcL peay.rIb-
Tarr,r L{Blreperrr,rrr 6necrta BBeBA o6oraur,r MeroAaNII{. liax u.t4uo ua Slrr. ti, ri6a
r{eroAa Aaror corJracyro[I,r,recfl peByirbrarr,r, Itprauan Bar\Ierll4rr rlpocJIe]r{I4Raercrr
AoBoJIITHo yBepeHHo, Ocrauorxa 6lecxa B r,II4rIL{nIyN,Ie He flpcBr,Jmaer' 4 r,tr'tfl.
(DryHryaqur.r 6lecna B r{rrHr{rlryMe rre BbrxoAflr Ba npeAeJrr,r y4noeunoiit cpcl(HC-
HBaAparl{rrHoit ouru6xra r,r [ooron{y BptrA Jrr.{ peaJr],Hr,I. lny6raua Bartr[eutr{fl, rIG
Halfir{r{ na5nro4eur.rfrM, ol{oJro 2"'1. O4rrarto DTa BoJrI{ttI{Ha x{o)rter 6r,rrl otnto-
rqena ue6olrurofi omu6Hoii ncleTlcrBr,Ie uevrrera rl,BeroBoro ypaBHeIIr,{fl IrpI,I Ha-
nu6ponne rro cnolrJreHusu. Ha6rro4crrnr,rii rcJrr4oqeHrpl,rrlecHI,Iii r,Io]{eIIr TII4HI,I-

t\,IyMa rlprlxoAl.Ircfl Ha U'l' : L6hZLn\, rlro Aaer BeJIL{aIurIy O - C :
-+0I001 6. IlpueeAerrHr,re peayJrr,rar;r ua6nioqeriuli xopouro corrracylorcrl c
pe Byrrbrara vu l[].

Pearoutapya I4aJrolr{eHrloe, rromr.Io cAeJIarb BaHJIIorreHLre, rITo reJreRr{BI,IoH-
nuii ueto71 c ycne,\oN,r r{o?fier 6r,rr, r.rcuo;nbaoB&rr 71;rn na6;rro4cHui;I cra6llx 6LI-
crlloneper{eHnbrx BBeBA. D'ror NreroA oorrerae'r' n ce6e BoBMo}nrrocrb oAuoBpeMeIr-
ur,rx na6llo4enuii 6orr,ruol.o rrricJra BBeBA, tsrJcoHoro paBperxeHl4tr Bo lJllerrleH?I

Ll , 2l u Br,iayaJrbHoro nor-rrpoirrr rr rrrArrpoRaHa-fl rro nro6oii r4B BReBA rloJltI. Cpal-
Iree r{BaAparr4rrr:roe orriJrol{orrrre olrroro rtsr,iepe}rrrn paaHocrr{ 6,necria nepeN,reH-
noi,i: u BBeBAr,r cpatsHeHr4rr i- 0,08 --:- -l . Qnt16. 3ra ne;rraquna cpaBHlalla c
rorrHocrbro $o'r'orpaSr.r.recnoro r{eroAa na6;rro4errui,r nepeueunrrx anea,q ({o-
naJrr,Hafl SoTouerprax) , xoropr,rii, corJracHo [7, B], Aaer cpeArrefiBaAparlrtlHoc-
OrItJIoHeI.IIlie oAIIolo 14llI{epeHlIfl I 0'i07.

B aaxrro.teru{e aBTolrr,r orr}rrarilr oBonM AoJrI'oNI B6Ipagr4Tb r.ny6onyto 6raro-
AapHocrE, A. H. A6palreuno, o6ecrewrnrrreN,ry nr,rcoxoe Harrecruo pa6orbl re-
JreBI,rBI{oHHor,i anuaparypbr r{ npr.rHr4rvrarrxer{y yrracrrre n o6cyxr71eru4r{ pegy"[b-
TATOI].

I\{apr 1967 r.
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IIII@@EPEHUIIAJILHbIE CAtsI{rI{ TEPMOB B CIIET(TPAX
FeI, TiI, NiI

B, It, ilpottofioeo, T. A, Tepes

Paccuorpeun cABrrrtr repMoB B crrer{rpax Fe I, Ti I r Ni I rpi{ flepexoAe or ar:nroi{ep-
Eoro AaBJrerrlrfi R troErrxtertronty. flo4tneplr(Aera ycrarroBJrenrras 6a6xoHon [3] 6onuuax
'qyBcrBtrTerbuocrb R cABtrraM TepMoB 6oree sBrcoxoft rr.ryrr,rr'ru;,eruocrtr.

O6uapyxteuo,qro BaBracr{Mocrb cAB}rroB or aueprsrr repMoB gnx Fe I u Ti I fio4trqr"ura,
oAEOr{ r(BaAparr{qEorr SaBrrcrrMocTrr, ecJrll paccMarptrBarb oEeprrllo repMa rro oTEomelllrro It
.9Eeprl{u IIoEI,ISaqIII{ aTOMa.

DIFFERENTIAL TERM DISPLACEMENTS IN SPECTRA OF F.E I, Ti I, Ni I,
by V. I{. Prokofieu, G, A. Terez.- Term displacements in spectra of Fe I, Ti I and Ni I
in the discharge at the atmospheric pressure and the lorver one are considered. The large
sensitivity to the displacements of the terms of higher multiplicity, determined by Babcock
[3], is coufirmecl.

It is founcl out, thatthe dependence of displacements on tlie term energy
Ti I is submitted to one quadratic ilependence in the case of the consideration
,energy witir respect to the energy of atom ionization.

Ior Fe I and
ol the tcrm

Vxe ganno acrpo{uaraHll-clertrpocnorrrrcrbr BaN{erI{JII{, rITo r{crIoJI},BoBal{r{e
Jra6oparopHr,rx AJrr[H BoJrH crreHTpaJrbH6rx Jrr{Hrrrt [prr L{HrepIlperallurr sBeBAHr{x
I,I COJIHEIIHI{X CNEI(TPOB IIPI{BOAI4T IT PflAY HCflCIIOCTEfi. fIO-NIT4UITOMY, I,IsMEPEH-
Hr,re B Jra60paTopr4rr AJrr4Hri BoJrH He BrroJrue coorBercrByror acTpoSI4BI4rIecHI{M.
Oco6oe HeAoyl{errue Bhrar;rBaJro cr{crer\{artrrrrecrtoe pacxo}r{AeHI4e Me}I{Ay rta60pa-
TOplrLlMrr r,r acrpotplrar,rqecnllMr,I /IJrI4Hal\{I4 BoJIH, BOSpaCTaIOqee c yBerIIIIeHIIeM
rroreHrlr4aJra Bo36yH{AeHr4tr ilr.LLrvit. Tanoe pa3.rlrrrrr4e B AJrIrHax BOJII{ npIdBOAI4rIo
It BLTBOAaM O paSHr,IX Jr5rqgrLr* CHOpOCTflX AJLfr aTOMOB OAHOTO r{ TOrO }r{e SJIeMeIr-
'Ta rrpr4 lrcnoJlbBoBanralr rraur,rli pasHr,rx IroreHql4aJioB BoS6ylr{AeIII4fi.

STor nonpoc 6r,r.rr o6crosrenr,Ho r{BytIeH II. O. lllafiu [{] u f. A. ra fL (D.

IIIafiu [2]. Osr.r paccMorperrr4 cr{creMarr{qecr(r4e gra{SepeuqlrarrlHrrle cMeIrIeHLIfl
lrrtr^tlfr. B crrer(rpax p.EAa BBeBA. Ha6;rrcgaeubre cMerrleHr.Ifl o6r,r.ruo HeBeJrr{Kr{, IrB-
Mepflrorcfl HecHoJrbKr4r{r4 corr,rMr4 AoJrfr{r{ aHrcrperlra, oAHar(o npl4 Al4crlepc}Ir{
coBpeMeHlrr,rx acrporrolltrrqecltllx cleHrporpa{on nuorne olqyrl4lvltr.

llpuuuua pacxo)fiAeurr.rr r\,relHAy na6oparopnbrMtrr rd acrpo(b!IBrrqecr(I4N{rI
qJrrdr'raN,rrr BoJrH Ar4cr(yrr4poBaJracb Ha coBetrIaHr{r4 no acrpocleHTpocKorlr{r{, npo-
xo4r{Bruer,,I B }tpr,rMcnoft acrpo{raauqecxofi o6cepnatoprau s 1950 r. flo-su-
qI4MOMy, BOnpOC SaHJrIOrIaerCfl B TONr, 1ITO Jra6OpaTOpHr,re AJrrrrrbr BoJrI{ Ao caN{ofo
[ocrreArrero BpeMerlr4 r43MepflJrrlcL B ra3oBoM pa3prrAe (Ay"a, ucnpa), rop.trqeM
uprr arMoc{epHoM AatsJreHr{r.r, r{orAa cr(aar,lBaercfl BoBAeficrBlre r,Ie}r{aroMHbIX rlo=
.nei,i, clrerqaroulrlx crrenTpocnoruarecxlae repNu;r aroNIoB. B actpo$raar{He r4Melor

[eJro c arMocsepaMr{, rAe /{aBJreHr.re ra3a oqeHl MaJIo I{ ]lle}RaroMHoro Bo3Aeficr-
Br4fl rlpaKTI,Iqec(Ir uer. EcrecrBeHHo, TaKoe BogAeficrsue cI4JIbHee Bcero [po.EB-

.rT.fleTC.fI Ha tsepXHIIX ypOBHflx aTOI\{OB; IIODTOMy MO}I(HO IIOH.trT},, trtO Ua6"nrOAae-

llrre a{{enrlr cN{erlleHr{fl yBeJrrrqr{Barorcfl c pocroM rIoreHIIr{aJIa BoB6y}HAeH[fl
.nvnvfi,

Lf0



flepnoe uogpo6noe r,{ccJreAoBaHue 4U{{epeHIII{aJIbEILIx CABI{IoB npoBeAeHo

Ea6ronog i3l s igZZ r. On rasyepr{Jr Arrr{rrbr BorIH B creltrpe Fe I 4lr AyrI{ nocro-

,lHHOIO TOna, ropflrqefi upu aruocsepuoM I{ IIOHI{}fieHHOM AaBJIeHI4.gx' Id collocTa-

BrrJr r{x. IIo cgnra}y cle1TpairbHtrx lranuit oH orIpeAeJII{JI cABIdrI{ repMoB I{-ua-

rrreJr, rrro geitCrerarenbr,ro CABr{r yBeJrI,ItII{BaeTCf C pOcTOM OI{epIIdI'I repUa. SrOr

.CABrIr HSCI(OJI6I(O paBII4qeH 4,nx luuur'l paauofi I\{yJIT,TI4IIJISTH9CTII: AJIfl ceIITeroB

rr ItBtrrlTeTOB OH HSCKO1TXO'6Onrrtre, uelt AJI;I TpIdIIJIetOn' Pe-ayJtLTaTbI [3]

neRasuo 6r,rnra cnosa nogpo6no pacclvloTpelrlr iVle,nr,nraxoBbrM [4], [p[ueAIxI'rM

K BaHJIIoqeHI4Io o rrertotopou paSI}IqI4I4 CABI4IOB [JIf IIeTHLIX trI }IeqeT}IbIx

repMoB.
B nOCneAUI4e IOAEI BbItIOJIHeIIo MI{Oro TotIHLIx I{3MepeEI4I'I AJIIIIII BoJIII JII{-

uurt paatra.urbrx sJreMerrToB B pasprrAe IIpII HI{3ItI4x AaBJIeHI{flx (uorut1 lI:1,
Br,rcoi{oqacrotnr,rft paBpflA). Ile;lr uo^o6HLI, I'{ccJIeAoBa,I4ii: iloldc}tI4 CraOI4JI'-

HLIXIIopa3pfi[yI{IIoI{HTeH0I,IBHOcTI{ucTotIHuRoBI4BilyqeHu,fl[JIflcTaHAapTI4-
Baqr{r{ AJIIII{ BOJIH I{ IIIITeHCI4BHoCTefi, 11011yqeHI'Ie OqeIIb TOHHIIX CIIefiTpaJILH6IX

Jrl4gr.rfi, He OTETOtr{eI{HbIx yulllpeHI{eNI BCJI6ACTBI4g AaBJIeHIIf I{B[yqaIOqeIo I4JIIlt

rroCrOporrge1o raBa, U yTotII{e}IIle crpy1rypbl repMoB aroMOB. Haru'rrae uo4o6-

Irbrx I;BI\{epe}Iur,l AJIIIH BgJIII noBBoJrfleT npoBecTI{ co1rocTaBJreHlIe ux c EocTaToq-

,n ,orrur*, 6onee pauru{Mrd r'IsMepeH[IflMI4 B Ayrax' rop'fltr{I'Ix [pr[ arMoc6ep-

"oon 
Uuul.""r. B iu^r, c orrdM Mbr peilr{Jrr{ ,,poc,_MolPe.b rrMelolql^ftctl Mare-

pr4aJr rro AJrrrrraM BoJrrr cflenrpaJrbHbrx Jrr4rrr{fi Fe I' Ti I u Ni I, nogcuutarr,

CABITIII{ TepMoB I{ CpaBIII{TL llx Altt{ eTI{x aTolvIOB'

$ l. [uf{repenqlrarrr,Hr,Ie cABI{rr replroB B aro}Ie Fe tr

[,,ra auanusa cABr4roB TepMoB B aTOMe ]fieJre3a Mbr paorIoJIaraJrr4 cJIeAyIO-

.qilN,rrr N{arepr4arraMr4, rrpex{Ae Bcero yHasaunoft_pa5oToft Ba6xoHa [3]. I4aue-

per{r4rr rlpoBoArrJrl4ol, i r'rutep$epor{erpoM Oa6pu .- I"po, cHpeIqeIlHbIM co

"rranrpo"po$orrr 
c Borrlyroft gu{paxquonHoii peure'rxofi, Hax IIyreM HeIIocpeA-

CTBeFIHoIocpaBHeEI4-fIAJIIIIIBoJIH'u3.[yr1ng1',x0flIIpIdIopeHI4I{AyII,Iilpl4aT-
r,roc{eplIolvr I{ rroHr4]fieHr{r,rx AaBJrer{I{fx,. TaH 11 IIyTeI[ HeIIocpe/{cTBeHIIOIO

,roneperrro. crauuu u ,[,rane [5] n paa_pxAe [oJIoIo HaroAa IIpI{ IIOMotqI4 I4Hrep-

rbenouetDa r.r3r{epr{Jrlr Rrrno, uorr*r^189 nragrafi HeftrpaJIE,HOfO ?I{eJIeBa B O6JIaCrU

SSitj:CiOg A "p" HarrorrHerrr{r{ HeoHor\{. tr4cuonraosaJrcfl cnenrporpa{ c Bor-

"yrori 
prro.r*oii (pa4uyc-Hpr'rsuel$.7 ru) n ycrauoB(e BoAcBopra' cnpeuleH-

noft c llutep{eporuerpolvl (Da6pr,r - LIepo c paccroflIlI'IeM Me)fiAy IIJIacTI{I{aNtI4

or. 5 4O 15 wnt, cnou peaynr,TaTnr aBTopr,r colocraBJlflIoT c AJII4HaMI{ BOJIII, I43-

IIepeHr{r,rN,II{ AJLE AyII{ B BO3Ayxe, I(OTOpbIe BCeIAa I{eCfiOJTbItO 6O'irlrr1e, rIeN[ B

rroJrolr KaTOAe; MaKCr{MaJrbHafl pasHr{r\a B AJMHax BOJI}I AOCTI4raer 0'01 A.- 
flogo6ur,re u*u rr*"p"nus 6itru11poBeAeHLl Cteulu.ra Merrep_coM [6] s naN'r-

ne 6e33re(rpoAHoro paapnaa. I,IaMep-eurr AJII4Irr,r nonu 103 ilvlr.uil. Fe I s r4rrrep-

sarre 2954-4064 A. Jlantua 6eaoaen'rpoJtlloro paspflAa coAepll(arla IIecHoJIbHo

I\{rdJrJIrrrpaMuon FeBl, r'r,relufi npl4 AaBJIeHa:r, 2 wnt' pr' cr'
I{poicnal'rr lr !,une [7] garu cBoAny cyu1ecrBoBaBllr{x H ror'ry BpeMeIrId

(1957'r.) ,rraparrii AJrr.lIrBorrH lic I ll npouenr co6crBeHHble o6ltrxpHbte 143-

MepeHrrfl AJrnrr BoJrH r4 r4rrTerrcr4Birocrefi ruuraii Fe I npu Bos6ylItAeHI{I{ B IIOJIOM

I{aroAe.- -f 
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BcrneqarOTCfi Tan)fle fi BHaTILITeJIIELIe pacxoll(AeEtrff?EaIIpItMepRns l'l'3930,

3g2A, 4375, 4294 L ra gp. o4uar(o crolrb 6onrmue pacxorl(AeEtrfi BorpeqalorcE

CpaBtrI{TeJIbIIO peAHo, I4 MLI n ganrneftrrleM IICCJIeAOBa}II{II I{CtrOJIbBOBaJItr

cpeAulle rIB Bcex ualnepeuuft [JIfi Ita]r{Aoft nlr,u.tfi'.
' O6pa6orna uaorepeilftupouanogr{Jracb rlo cxeMe, npunrrofi n [31. flirr aar-

6Olee'rry6OHI{X TepN{OB CABI4I trpI,IH.rIT MaJI'IM: I{JIfi CaMbIx rny6o*ux o.u2 ';;i:;;;; 
" i.it, "li"".nr 

paBlrbrM 
'.y,rlo. flra repu-a a3F, nexratqero- sa.^1,5 aa

BrJrtr€" CABurrrprrHar pannilu0 ,001. car-t r AJI.tr eqe 6onee Bbrcoftoro abP (2,2 ea)

paBrrBrM 0,003 ctr,-L.
- B ra6.rr. 2 arr AgaSeHIIfl BBflTLI B I{BaAparHnre Cno6nra. I4nre.a aru qerDlpe

tarrrnrrrur, r.IB cABI4roB orAeJILIrbIx nur.yrfr, Mog{tro rroAcrltrTarb cABI{rI{ I'I AJITI

ApyIIIx rep[[OB. flpr.l erOlr Ofia3],IBaeTCE, qTO qaCTO A71s EeHOTop6Ixi TepMOB

cABtrII4 OlpeAeJlflIoTc.tr IIo HecHoJIt,ItI4M JIIIEIIIflM B paSEbIX I\{yJII'TI{trJIeTax'

OrtonsarerbHag BeJltr{quga CABI{Ia orrpeAeJIeHa HaH Cpe4Eee I{3 Bcex rtg71yqeg-

Er,rx npr4 pacqeTe BeJII{aIIdH.

JT'/llcn-/ AT'/0!m-/
60

/0 z0 J0 40 ,f0 f,\ " /.0 z0 J0 +0 ,10 ,tl:Bz tz,ttz

@ur. i.. Pacrpe4ererze cABtrroB repMoB 4un Fe I
a)- wrn Bcex roqen; 6 - Alrfr Toqefi c r'ecov,)/ 5.

TeMEbre r(pyEtr(I4 - 
rrerEbre repMbr, cBerJrbre - EeqerHBre

Peaylr,ratrr ral(I4x sllsuCrresufi rrpuBeAeIIbI B ra6n 2 ot4e.nr,no Al1g qeTHbIx

tr{ Eerrerrrbrx repMoB r,r B}ryrpr{ HrrX-or[eJrLEo rlo MyJrbrldlJreraM. B4ecr me gaurr

erreprr{r{ repMoB B sJIeHrpoIIBoJIbrax. Ipa$a, o6osnasenHaf ru' AaeT qtrClro

OTAe.rrbr{r,rx nutufr., rrg IIOTOpLIM 6r,rr Onpe4eJIeH CABI4T AaEHOTO TepMa; qtrClt6'

crorrqee n cxo6Hax, o6oeua.raer r(oJruqecrBo rlaI\{epeHuft arr{x Jrr4lrrrft paBIIbr-

MII aBTOpaMrr.
Ha $nr. t rpa6uuec*n rrpeAcraBJrerrbr Aa,r-rbre ,ta6n. 2 tro BceM repMaM.

flo ocra a6cqucc orJIolI(eH flBaApar eueprl{r,r repMa B eJIeHTpoIlBoJIbTax B

cBflBu. c reM, sro n [3] ra [4] nonaeano, qTo cABurI{ troAqurl.flrorcfl HBaApaTussofi

3aBl,rcr{il{ocTr{ oT Slreprr,Itr TepMa.
I{ax nra4no ua {zr. 1", a, pae6poc roqen AoBoJrbr{O 6O.rr,uoft; gilfl qSTELIX

rd Heqernr,rx repN[oB oco6oft paBHffqr,r B pacloJroxteulrrt Toqen rre BaMeqaeTcE.

He sCe roqnl( $ur. I oAI4EaI{oBo AOcroBepE},I; pflA TorIeK troJlyqen tro oAEoMy-

AByM r,raMeperruon (Ann 4L repMa ua 95),-u ro BpeMfl KaH IlMeIorc.E roqnlr c 60-
,aa nu* t0 raauepeuv.rtMtl. Hf $r,rr. t, 6 uaneceubl ToqKI{ c BecoM 6olee SutvI
paBEr,rM euy (no ql,Icfiy uarrtepeuufi). Mnr nragulr, qro grLI roqnu rpytrrrupylorc.a
AHaqIITeJILtrO Jlyqme' [aBa.fi MeELItrI{ft paB6pOC.

Ar" troJryrretrr{E 6o;ree upocroft HaprtrEbr pactroJlo}fieul4.s ToqeH M},I

crpynllupoBallln }Ix IIo I4IITepBaJIaM oEepII4I4 TepMOB I{ Olpe[eJItrJII{ OpeAEUe

BABemeEHbIe (nO UnCny uauepeauft) Buaqeuu.a cABtrroB AJLE arrrx IIErepBaJIoB

Jrreprrdfi.
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IIp0ilcirerrlle't'orIe]{ /urfl crrrrl.rre'uHr,rx rcp-
1\{oB paaHoi{ trerHocrr,r. Xorg sce orr[I
ilo,lryrrelrbl r'r3 oAHoro-AByx nal,teperrral)i,
TOqI{I,I IIaCIIOJIaIaIOTC.fI }IeCKOJIbI{O HI,I}He
npnruoii (1).

IJa $ur. 3, 6 npune4euo pacuoJrox{e-
HI{e Torrert AJrfr Tpr,rrrJrcTlr[rx TepMoB pa3-
uoii sernocru. Oco6oft pa3rrr,rlLr B pac[o-
JIO[{eHr4I,I TOqert AJI,I rIeTHtrL{ U HerIeTIIr,rX
Tepr{oB SAecb }re 3ar{eTrro7 o/{Har{o oTrreT-
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6onr,rur,rr,r necoM () 5); BraAHo? qro orr,r
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6126,2L3
6258,104
6258,71.L

62Gl,LOz
6303,761
6366,355

rellN{oR uoArBep}r{/(aer BrrrBol{ [3] o rol.r,qro rellilIrl c 6o.nee nr,rcortoil rIyJIr,TrI-
ITJTeTHOCTLIO CIIIJILHee IIOII,BepII{eHI)l 0ABI,1Iy, TOrIIttr{ /IJLII I{UX paCIIOJIaIaIOTCfl

Batr{erHo Br,rlxe. Buecre c reM oco6oii pagHllruri B pacloJlo}IieHl{rr rotlem AiIfl
repMoB paanoit qerllocrlr r{DI I.Ie o6uapyxrranaerl.

$ 2. fiu(rtlrep€rlllll&Jrrlrrle cAI]IrrrI TepNIoB u atoue Ti I

IIo 'rnT any NILI pacnoJiaraell l(Byt{,rl cpaBIIIircJJbHo AaBITI{N'Ir{ pa6orauu.
Eepnc [B] upouet unrepSeporrerpr4rrecrire rriltr{elleHrl.fl AJIr{II BoJII{ ;ruurari 'ru-
Tarra B /(yre, ropflIqeii u BoBIIyxe I{ [pI4 norIJ'{}I.i0I{HorI AaBJIeIrr{I{. ,{yla ro-
pena Melr{Ay yroJrTrHbrMr,r aflenrpoAardl,r, Ir FII4iItIrlril a"neltrpo^ BBoAIrJrcrr [opo-
urox MeraJrJrr.rrrecl{oro rrrrana. Crn"ira roria il /lyre B BoBAyxe 6r,t.lra 6 a, Jl Ba-
Hyyue 5 a. B lrutep{epouerpe paccrorIII,Ie ^rIe}I{Ay IIJIacrll[Harrv. 1.0 tt',tt.

Ilauepn,nucr rr{HI4r.I s 06racrl,I X}'4050-6600 A.
Epayu [9] rasMeplrr 118 "nunui'r Ti I B nariyyrtrroli Ayre D o6.nactu ]"]t4260-

6_260 A rpr,{ AaBJreHutr40 at.ru pr. cl. (orenrpogrr - }18 l\{eraJIJluqeclioro rrarana).
tr4anaeperure AJrr.{H BoJrlr rtpotrB]roAr,rirocr, orr{ocr,rr€irbHo rpacrroil JIUHI'IrI I{aAI\[I4fl

B HarrecrBe ocrroBr'roro crarrAapra. IrIa'rep$epor{erp cKpetql{BaJrc-fl c rrpl{3rfeulrbllvl
cner{Tporpa{ou. B pa6or:e [9] ltaur,r c\,rerleHJirrr lurr{}I IIoJIH orIIocI{reJIDHo Ayru,
roparqeri n ornpr,r'.ou RoBAyxe, r. e, cneueul'Irl B pacqere sa 1' am,tt.- 

Bcero llr'r r'rrtleeu 133 lllHlrrr Ti I, riprar'raA"rlell{aqrlc 5t l'ty'rrr'r:rnu;le'ry' o'r-
j\{errrM, .r,ro n [3] rar{E{e arraJrrrBraIJoBaJrr,r c/IBI,It-I4 ruur,rit TI4TaHa no 6o.nee crapblM
r{Br{epeHrr.rrM l9l2 r. t10]. B ya6,rr. /t nprrRe/(err crrrrcolt ArrI{II Borltr Bcex IacrloJrb-
BoBaHrrl,rx rraMr{ Jrr,rlrl4ii, nolrepa NryJrLTI4lrJreroB I,I cl{elr{ettr{fl I(JrI{II BoJIH.

ttaH lr B cnyilns )r{eJreaa, 71tra nau6o.ree ury6onr.rx rept{oB 6r,urn lpuna'rr,r
irr4gr4ruaJrbI.IrJe c[BIlrI41 trrr,IeHuo: A"rt.s rel]['ltiB ,t:t[, c*D, a3]? n asF paBIIlre HyJrIo'
a A.rrrr repr,ros a1G u b".P (c oncprruefi l-1,5 aa) panur,re 0,001; n ra6,n. 5 olru nas-
TLr B r{Ba/(parnr,re crio6nra. tr4cxo4n r,rB orr{x BeJII,IrtI4Ir 6r,uru pacc'u.{raHll cABlIrI'r

llJrrr Apyrrrx Tepl{ots. B ra6l. 5 irpellcranleIILI pcayJlt,rarltl paoalera or,qeJlb}Io

I\JI'I IIeTIrbrX U HerrCTrrLrX TepN,r.OB, ol'pyrilrl4poBaHIIbIe no I{yJIbTI{ureTHocTII. B
ner,i 4auo qtrcJro tlrnnii r{ r{BMellcHr.{ir, ncro.rrrBoBaHIlr,Ix IIJTTI rIoJIyqeHl4f Ha}r(Aolo
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cABI{ra. I{a {r,rr. 4 aru gawnr{e [onaaarrLr rpa(buqecnrr. flo ocrl a6cqflcc or-
JIox{eIIIrI HBa/IpaTbI SHepII{I4 Tep}{oB, ,{tr 6onturei.i narnx4uoCTu Bce BLrqr,rgJreH-
HEIE CA,IEqEEIIfl TEPMOB CIPYIIIIIIPOBAHbI IIO OI{EPII4I{ TEPMOB II ATLfl 3TI4X IPVNI]
otrpeAeJreHr{ cpeArrr.re cABr{tr{ (c yuerort BecoB) ; B ra6Jr. 6 tpe4crao"neHr,r pesvrrb-
Tal'bl raHolo rpy[[I4poBaI.IL{fl. NIi,I BI,IAITM Cr{cretlar],rrrecnoe yBeJrrrqeEr.re CABr{roB
c pocror{ oHeprull repr{a. I{a Slrr. 2 npunegeubi arrr cpeAHr{e BHaarerrrd.s u npoBe-
AeHa BLrrrr,rcJreHHarr AJrfl cTr,rx TorreH Irllfll,rar{

LT .103 : 1,1t0 82.

Han nr.r4uo LrB SI4r. 2, touttlr AJrfl Ti I "noinarcq Hecr(o.rrbno Brilrrle Torren
Arn Fe I.

xryJILTr'I.
NJIC?}IOCTI,

o6o3fia.rc-
HrItr Tcplra E, al 47.103,

c,v, \
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g 3. /{u({epeHqlrallb}Ir,Ie cABuru AT./,lm /
repnro" n atoue NiI ot /u'

3;ecu ur,r uMecM roJrL,I(o ogny pa6ory Jl l- ' ' ,' I

[111. Eapuec flpo]4aBerr unrep$epor*retpra- "l o ./. I

qecrtrie n3MCpeHI4x 72 turtwit IIi'{ReJLtr s o'| o oor' 
I

Ayle, ropnqeir npu 76 v b ct't pr. cr. ,nl . d I

tr{utep{eporrrcrp (la6pn - flepo c}ipcu{t'r- "'I d'o ' I

BaJIcfl co cnemtporpaSolr c nornyroi\ llI *l I

peulerxoJ"r 6,4 n paAl4yca ltpl4Bl{3Hl,l r{ I '..,8'': " I'600 rurnpurlnat. !,racnepcrtn 5,1 Alnat' al'r/WJ " I

B rIepBoM nupflAKe. u' , ", 
I

I4arrepenur,re 3l{ecb iluErrllr. [prrrraAJre- lTru J0 4l
rxar 36 MyJlbrrrrlrerart. B ra6l. 7 4ann tz,lt
0Tr{r.rBMepeHLIr Ir cABI{rtt s cil,-r. O6pa-
6orna np-or.ranogrnnacr uoqo6ur,ru xre o6pa- orrr. 4. Pacnpe4e,remte

BoM. finx nara6oree r,ny6onr'rx repl\[oB cABIrroB 71ua reprron Ti I
IpI{H.rrTr,I I{I{HI4N{&JIbI{IJe CABI,{II{: HyJIeBOLI O6osIIa.IeHLIE rc }Iic, tlro I{a

g,in atD u 0,001 r.'lts brD. $,r' ii

B ra6n. 8 npune4eulr repl\'Ibl' AJIfl Ito-
TopbrxyAaJrocb rloAcrlllrarl oI(BI'III{.34ecr Ta6.rt uqa 6

i{te AaHbt DRcpu4I{ E repuon I{ ItttcJlo I? I43-

ucpeHt,rii, B noropbrx [or yqeH],r BCJIL{rtI'IHt,t Er-Er, ," I E^,,, ,t0 I Ar,tu., .r,-,
cllBilroB. SxcneputnreHTaJtbHl,lx AaHHr,rx I

A,.rfl ut4KeJr.E cJIltrtrHoM MaJlor trro6r,r noJry-
qt4'rh AocrilrorlHo HaAe)KHylo HaprI4Hy O-2 I I,l I 2,7
pacnpeAcrleHllfl c/'lBllroB B aaBucl4Mocrll ; -; | ;',; I ;,pacnpeA0JleHl4fl C/'lBI4loB B saBuCl4MoCTI{ 24 | Z,A I 9,2
o'r E'). Iloatorrty Mbt orpaH ruI4JII4cb pac- J-4 I r, as I tr, o

cmo'rl)cHreM rorlbxo Hertoropbl-\ cpcAHI{x "4 ; I ;.;i | ;1',cNo'rl)cH l4eM T0JI6HO Herioropbl-\ cpcAH]'{x 4- 5 | a, St | 27 ,4
Berr r4rrrrH Aafl rept\roB, crpyrl[poBaHllblx 5-0 I s,rz I rz,r
no aHeprurlM, ItaH nonaaaro n ra6l. 9. | "'--

NIlr Au4lllt? qTo aTI{ CpeAHI4e 3l{aqe}Iufl BoBpaCraIOT Cluepruet:i reprua. Ha

Srlr. 2 aru BHaqeHI{fl HaEeceHLI BMecrc c AaI{Hl,IMll 4nn Fe I u Ti I. Ecnlt gnn

Fe I n Ti I ro.rHn }rerrJroxo JrolHarcfl oltoJlo coorBercrByiol!,I{x flp.flMr,rx'

TO [Jr-s Ni I ur,r I{N{eeM B3ero TpI4 TOtIHu' Xatt 6y4to no/ltll4HrIlotqlreCr O6q,ett

.BaKOTTONIeprroCTI{. C.neqyer oTMeTI4TL, .ITO AJIfl HIIHeJIfl ToJIbI(o AJIf TpeX

Tep1[oB I{N{eeM 6Olr,rue ILrITI4 l{SMepenr'rii, t. e. OlpeAeJIeI{I{bIe I{aI'III CABt{rl4

rleAocraToquo IraAe)fiHlr, uto6l,I AeJIaTb nanue-lu6o oflpeAe.[elruble BIiBoAr'r;

TOIIHOCTI, IIOJIYIIEHTII,IX HAN{I{ CPEAHI,IX BEJII{qI{E .flBIIO EEBEJII{HA.

$ /r. O6cyxt[eHue Pesyrrr'raroB

B lr.rore MI,1 IlIteeM yBeJIl,{rIeHIde CABIIIOB TepMoB C pOCTOI'I Idx SIIepII{II AJIS

Tpex DJIeMeI{ToB t,pyflrrt-I ]I{eJIeBa. flpupo.4a ATI4x CABI{IOB - BJIIIEIII{e Me}I(MOJIS-

.,yr,rprro,t noreft-n paspflAe uprr aiuoc{eplloM AaBJIeHI{I{. Bnonue ecrecrBeH-

Ho O?rir{[aTb, uto uaU6onau CrouoOe nOS{eftCtBI'Ie UgtrblTblsaror 6Oilee BsICO-

Kr{e TepMr,I aTOMOB. NIOntuO npeAnoJIOE(IlTb, 11TO IIeItOTOpyIO porrb I{IpaeT IJIy-

6una ai.,reraHrlf rept\{a [o/I ypoBHeM arreprl'{Ir }loHIrBaI{I'rI.' trlrypaccMorp-eHHbIx
HaN,rrr 0.neMeIIToB AHeprIII4 IIoHlIsaqI4I{ AJITI Fe I COCtaB rrx:6,r 7 ,87 361 AIIII Ti I -
6,82 aa T. Ailt{ Ni I - 7,63 ee. floatouy IIDI trOlLIraJIIlcb paccl[Orperl BaBIIc[-

r\{ocrb cABIIra repMoB C yBeJII{qeHLIeM OTH9CI{rSJI6III;IX euepruii TepMoB (uo Ot-
HorrreHr{ro H DHeprrdr.{ uonusaquu) . Ha {ur. 5 upe4crar,nerlbl srrr BaBI4cr4Mocrr{.

Bugno,.rro ro.rri[ qlr Fe I u Ti'I upari,rr.recHr{ Jrerrrrr Ha oAHy upnuyro. Ot-
Hocr4TeJrr,Ho Hr{11eJr.rr TpyAHo BbII-IecTI4 ftaxoe-Jrr{6o cy}fiAelrl4e; r(}IeBItrr4xcf B Ira-

IrreNI llaclopfl?r(eHl{r{ MaTepItaJIoB cJrL.IlIItoM l.IeAocTaToquo, uto6n noJryql{Tr'}

ytsepeHHyro BaBrrcI{N{ocrb I{ lulfI STOrO 3,1r0il{eHra.
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AHAAENII{fI HAYIT CCCP

II i] B E C T I{ fl H P IJ i}I C H O TZ A C T P O O I,I 3 II "I E C I{.0 TiI O B C E P B A T O P I4 I{
Tou XXXIX, 1969 r.

crlrbr ocuI,IJIJIfrTopoB AJIfl CrIErtTpA Ti r
B..ti. II 7torcofibeB, ,I , ;:l, pcr,mo6oc&bcttcLrL

Iipt'tlrrrecxrt rrepecrrorperlBl rlMerorqr{ecfl B .rrrrreparype rra}repeulr-s rI DLrqrrcJrerrrrrr oT-
rrocllre,uirrllix aHaqeHrtii crrJl ocqlrJlJlr{TopoB B crrerT,pe Ti I. Cocran.nefla cBoAr{a perto}rerrAye-
rrbrx rrlraqefil'Ift gnx 737 tI'tnIlii, uptrragJrentauqux 255 rfyJrr,rrrrrJrerau. Onpe4eneua ,Iopuy,na
leperioila oT orr{ocIITcJrr,HLIx sEarrenuft, gar nr,tx B lrrnaJre t(nnr.on [1], r< a6colrorur,ril,

osclLLAToR STPENGTIIS FoR Ti I SPECTRA, by v. R. prokctfieu, T. A. Ra-
tobylskuya'- Measut'erncnts and calculatiors of relative values of oscillator strenEths in'li.I spe'cl,ra,-available in the literature, are rcvised critically. A surnmarv of r.cofie"aeii
values for 737 lines, belonging to 255 multiplets, is cornpilecl. The formuia of the tralsi-tion frorn relative values, fiven in King scaie [1J, to absolute, is cletermined.

B uacronqeil craTr,e [pI,rBoAflTCrr peByJrbrarbr npr,rrr{rrecnoro aHaJrr4Ba Bcex
I'Irl.clorql{xc.fl B JlrlTeparype I{BNrepeHrrri I4 Br,rrrr,rcJreHr{r,1 crrJr ocr{r4JrJr.EropoB AJrfl
Heftrparbgoro aToN,ra rr,rrarra, Marepr,ranoB BrroJrHe AocraroqHo, rrro6r,r trpoBec-
'r'I'I HlllITl'rqccltylo I'Ix ol{eHr(y, Ha ocIIoBaI{I,II,I aroro cocraBl{Tb eAr4Hlrft cluco}t
BeJITI.II{H a e4rnuofi IIIHaJTe I,I AaTl nepexo/I or aroii [rnaJrr,r H a6colrorgblr\,I BHaqe-
Ir.I4fllt. B Haqectn-e e4-luoli 6rr.rra nr,r6paHa rrrnaJra, B noropoft AaHr,r r{BMepeHr4.rr
P. lr A. I{Ianron [1]. I{eo6xoArrrrocrb ranoiir Hpr,rrr4{ecpoflcno4nra peByJrbraroB
Br,rrer{aer r,r3 AByx o6cT'os'relrcrn: 1) cAeraHo NrHoro r,r3rfepeEr,lfi; },reE{Ay no-
TopLIMr{ Ha6[roAalorc.a sHarrr{reJrrrHbre pflcxo}fiAeHtrrr; 2) no4obnan Hprarr{qecxafl
cBoAI{a }IO?IteT y}iaBarl, Ha I{aI{I4e yqacTItII Crreltrpa HeO6xoA[Mo o6parra.lr, nnn-
IIaHI'Ie I'I CTaBI,rTb 3I(ClepI4MeHTaJIblIbIe pa6oTr,r no Ir3MepeHr4ro BeJrrrqlrlr l. CO-
BeprxerrHo ecrecTBeuHo, IrerleJrecoo6paano craBr.rrb rroBbre rraMepeHrlrr AJrfl Tex
cner{rpaJrbr{-r,rx irr{Hr4ir, rAe y}r{e MHoro AocTaTOrrHO 6nr,renr,tx AaHHLTX.

O6qee npeAcraBJrelrl{e o l{oJrrlrrecrBe nlruufi Ti I r{ MyJrbrr{rrJreroB, AJr.E
noropbrx r,lBMeper{rrr Berr4qr4Hbr gf gaer ra6t. 7. 3Aecr, ynasaHr{ aBropbr orAeJrb-
HI,IX PA60T, I{ccjleAoBaHH];Ie o6JIacTI,I crreHTpa, HoN{epa MyJIITITIITeToB B cooT.
BercrBr{I{ c ra6rl4l{ar,Ii.r IIL Myp ll2l, qtr.ctto Myrrr,rrlrrJreroB, o6rqee qr4cJro r4c-
IroJrbSoBaHlil,rx .nLrur.rIYl rI rII,IcJIo oHolrqaTeJrblro flpr4u.rrrrrrx nr,rnuii AJrfl rloJryrle-
IlI'Ifl cBoAr{orl ra6.nr,rqrr. Bcero 6rr.rro paccrtorpeno 737 m*tuir s 2SS Myrrrlr-
TI'TIerax, B TOr,r rrr4cJre giln 28 y;rsrpasuo.neroBDrx l,ryJrr,TrrrrJreron [13].

$ l. f(pururrecxoe paccMorpeulre ouy6,urnoBaHHr,rx pa6or
IIo olpeAeJreHrrro oTrrocr{TeJrr,Hblx BeJlrrqrrH crrJl ocqr{n JrrrTopoB

llepnr,re o6crosrelnl{bre r4BMepeErIfl orrrocr.rreJrbHL,rx Beflr{qr.rtr cr,rJr ocqr,rJr-
Jrrr?opoB Ti I sLrnongeHbr P. lr A. Itlrurauu [1]. B rpy6uaroft rpaSuronofi Bbr-
cor{orel\rleparypnorl teqn ]{r,rnra B BaHyyrre cosAaBaJrc.E cron6 uapoB rr{raHa.
tr4cnonr,aosaJIc-rI tfeToil rroJrIloro rrorJrorqeHr{-fl, tr{cro.rur,rr(oM cJry}r{r{JTa firarroJrar,r-
rla B r{Baprlesoi.i rioJr6e npr,r rer\rfleparype HaHarra Hwrtt - 3100' K. Teruuepary-
pa napoB rr.rraHa B rreqrr uBr4etrrrrracE, B rrpeAelax or 1800 qo 2600" c. cueHrp
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$ororpa{upoBarrcfl Ha ctrerirpolpg$q c nornyror,l gu{panquonuofi penre.rHofi
600 ut.ntpnt:lnnt rrprt Ar4cnepcrlr4 7,86 Alatw Bo Bropol{ [oprrArie. flaree ooprg.-
JrflJrr,{c}, errBr{BaJreHTHr,re Inl4pr4Hrr nuurarl norJrotrIeHr,r.tr r.r ro ripnnofi pocra Bbr_qllcJ].srucl] cr,rJrr,r ocqr{JrJlflTopoB. BHyrpeuunfl cxoArr}locri, I}eByJrr,TaroB Ao-
BOJTLHO Br,rcoHa.fl, none6anlr.q or/(eJrrrrrrrx r.ral,repentrii Jelriar n npegenax 4-
t 5 % . Oanano rortHocrr, rlsr{epeHl4rl onpe4eraercn rorperurtoorbro r,r3r{epegr,rrr
TeMrreparypr,r, neo6xograrrofi grn pacrrera qr.rcra arorloB n nos6ym4errruri co"-
TOfltr4flX, HepaBHOr{epH[r\{ paclpeAeJreHr,leM Ter{neparypr,r BAoJrb ocr,r rer]r,r, Ha_
Jrollter{I4eM nr'I}rlrii 14ctlycKar{I{.rl, paccerrHl'rbrtr,r cBeroNr Ir rlpyrr4x{rd rrpr4qr.rHar{Ir,
floarony oHoI{rIareJIBHoe cyxAeHl{e o ilpaBr4Jrb}iocrrr lrallepeurar,i lroinrro Bbrlre-
crl{ roJrblto fiocJIe colocraBJrelrurr rta}{epenuii paeurrx aBTopoB, Br,rrroJrHer{Hbrx H
TOMy lHe paSJrtrqHt;rMr{ r,reToAal{r,r.

B nr.r:reparype cJrolItI{JIocL MHelrrre o xoporncft ToqHocru u Aocraroqgofi upa-
BrlJrr,HOCrrr raatrepenuii Itrauros. floaroMy ur,r 6y4elr pesyl,Ibrarbr Apyrux aB-
ropoB corrocraBJrmr c [1].

Peayrr,rarr,r [1 ] n;rs Henoropnrx rr5rlr6rroraron, 6orarr,rx cler(rpaJrbHr,rMr,r
JII,IlIIlIfltr'IIzI, I{bI COIOCTaBI4JII{ C TeOpeTI4qeCI{I4MI{ OTHOCr,rTejrbHbItrfI,I BeJrlrrrr,rHat\{Ir,
orIpeAeJreEIrbIMI{ ,(Jr.E clyqafl LS-canaw, I4ctroJrr,Bya ripurepuft npl4MerrrrilrocTrr
arr'rx 

-BeJII4rrI,rH, 
rIpI,IBeAeRnrrii s ll4l (orcryureurre e Hcnepllr,rer{TaJrbr{rrrx BHa11e*

uuft.$axropon JIau4e or reoperllqecr{r4x uo ZJ-cs.sara 1.,ra repr\,roB rryJrrrTrrrr-

{grQj Tqltog corocraBrrer{rle Arrrr rryJrbrr{rrlreros N 4, b,6, 12;17,27:ZB, 1}2,
44, BT , 11t5, 146, {57 uoHasaro AocrarosHyro ilpaBr4rrbr{ocrb AaH}rr,rx Ir ].

Becr,ua o6cro.s'renrHrre r,rBr{epenza Hop;rrr,rci r,r Eoarrana [2] nuuonrarr", oru-
ToAoM fl_yqel4cnycHaErutr Elrrr aToil{oB 70 uer,irpanbu],rx oJrerre}rroB I4 I{x [epB5r]i
r{oroB. tr4cnonbgosnrracb Ayra nocrofl}rHoro rur,a upu 200 o lr l0 a. D;leirpo-
1r,r - 6plrnerr,r, cttpeccoBaHr'rrJe r,r8 MeAr{oro [oporuHa c rrpr,ilrcorrur,r paarr,rrrgbr\
oJreMelrroB r43 Ilacrrera 0,1% to q_lIcJIy aror{oB. gnenrpoli,r Ha\oAr.rJrr,rcb B Aep-
?nare"[.ax, oxJra[{Aaer,rr,tx no4oii. tr4cnonsaosaJrc.fr cnerirporpa$ c noruyr.oii pe_
ruernof,r 7 ar,paguyca^n-prlBr4Bur,r D ycrar{oBr{e Bo4cnoprf, gricnepclrefi i,0 ;thr,ulr ruuplruoii qenlr 0,03 ,r,.al. ferepoxpoN{Hoe {oroi,rerpupo}laHr,ro npor.{BBoAr,r-
Jrocb rrpr{ rroMoqr4 ,reHro.rHorll notr,{pauonoii naMurr (Ann o6,rtrcru f)3300 A) ,

AJIfl MEHbM]4X A[I4H BOJIH I4CIIOJII,BOBAJIACL BOAOPOIIHAfl JIA}INA. TEUUEPATYPA
AyrI4 OnpeAeJrol{a rlo MHOrr,r}[ c[eHTpaJrbr{hrM Jrr4r{r{.aru paBJrr,lrJrrblx SjretrreHToB
c I4sBecrEErMr,r cr4JraMr,r ocqr,rJrJr.rrropon u narl4eHa pannori 5100 .-r 110' I(.
Orpe4e.neuue BeJrr4rrr,{rJbr l n gl, a ranrHe nepoaruoi..eii .r)nreracu;rcxaHlra ,,1

npolrsBoAr{.rroob B a6conro.ruofi [rr{aJrc, Arrr r]cro 6rr.,ra noirpoeHa Holl}.1r,rpo-
BOqrIa.E ItpI4Bafl C I4CTIOJILSOBaHLIeM I4BBeCTTTLTX a6COnlo,r.rrr,rt Suaqenraf,r 0r,r;r.
ocI{i{JIIIrITopoB I{eCI{oJILItlIx DJIeIIeHTOe. 3ra I{pI,IDa-fr IIo,rrVrIeHa AJr.E paB}ILIx
AJrrrIr lroJIIl no sceii o6;ractlr cfielirpa ot 2700 no 9000 A n 7-1aua B BaBr,rcr{Nroorrr
or Irorerrqr{a.na r:oa6yxrreHr,lfl BepxHero ypoBH.fl. Tarias rianu6ponxa ueo6xo-
[I'II{A' TaI( ItaH CneItTpaJIbHIJe JIL7711trU paBJIlIqHbIX IIOTeI{qI,IaJrOO nOa6ytn4Cirr,rA
trrSJIyrlarorc.fl Il pasHbIX qaCrflr rrJraBN{rrr /Iyrrr r,r oArra Te}rneparypa He }{o}r{er our,r-
caTb IIpa]lI'I.tl.uo noe6y]ItAerlxe nunr,tri c Becr,r,ra paBJrrrrrHbl\rr,r rroreHqr4a.Tatrr,l
noa6yx;1enra.a. flpe4uotaraerc.E rrpr,r Dror,r, rrro rrpl,r AocrarorrHo ua.noil r{orlr\eH-
TPAItrI,II4 ATOMOB B 3JIEITTPOAAX NOCTYI]JIEHI4E I,IX B IIJTA3I{Y PI-I3P,fIAA NPOIICIO,qII'T
IIpoIIo]lrlrroHarrbHo r{orrrIeHTpaUr.rU, IIpu rano}r ycjroBr.rr,r BoStro}r{Ho olpcileJre-
Hl{e cI{Jr ocqIdJIJIr{TopoB ol(rrr{x EJreMe}rroB Iro I{BBecrHbr}I A..rrr Apyr[x. I]ecl6xo-
.I{I4N{O yqUTbIB&Tb TOI{}He I{ CTeIIeIIb I{OHLISaqLIII aTO}{OB OTAe"'IbIILIX OJIeIrerrTOs B
rrJraBN{e Ayrr4.

I{ac uolta He I{I{repecyror a6corro:rHbre BHaqeHrrfl Beirurrrrrr gf, noarorry uce
AaHHbIe [2] uepenoAl'Irrr4cb B IrrI{aJIy ltuuron, Arrfl qero 6rr.rr orrpege.rren cpetrlur,ui
Hoa$Sr,rquenr nepexoAa, panur,rii 1

lg (g}rr, : Ig (er, + 2,97.

I I4n4eHc t']s (gD 3Accr, I{ n llarr,rreiiurer{ yna,rhrBaer rrorrr-rp rrcrro.rrr,eorarrnr,rx pa6or,
rrpr'rno71enlrr,rrl B crrr.lcne Jr_r,rroparypbr (or_14o f1;. tr4u4enc 2/, ir6oirlra.rae1., rrro rle.rrjrllrrEa,
(gl)2 nepeoe4erra B IIrI{aJry ttlrflori.-fIo4o6noc o6oinauetne 6y;1e,r Jrcrro,ltbgoDarro ]{ AaJrrrrre.

(i)
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a2

z J n E,rof
@ur. t. Paesocrr Az : lg (gl)r- lg (gl)2 n aanucEMocrrr or rloreEqtrarla Boa6yrr4euur

Bepxuero ypoaun E

.("na onpe4eJreHl,Irl atoro xoe$Suquenta r'IorloJlbsoBanrr 213 nuullft, 4rfi
r(oroptrx rrMerorcfl IIa\{epeEId.E s [1] u [2]. Ila {ur. t llaEecelrbl paauoctr,I I

Az : 1g (sht - Is @fl,

AJrfl nalg46ii ;runtrn B BaBIICIIIIOCTu Or IIoTeIIqI{aJIa roa6yX4enufl BepxHelo
ypoBl{rr. tr4a pacuo,roTneur{fl Toqen r{oxtlro BaHJrIorrI4Tb, qro crloTeMarl,Iqecltoro
ioga rner, na6nrogaerc.E r4norAa BHarrureflr,rrr,rft pas6poc rorlen"

,(na 4anr,UeiinrerO OTMeTI4I,I, qTO B RaqeCTBe HpI4TepI{,fI IIpueI[JIeMOCTIf

xanoro-nra6o l{BMepeHr[fl M];r [pr4ururtrr BeJruqI4Ey orltJrorreHlrtl paBuocteil ot
cpeArlcro rrx Br.IaqeHrlfl B rrpeAeJlax { 0,30 (r. e. pacxo}nAeHrre ue 6olee 'reu
o4noe no rrr{cJreHuor"r ue.nnullue). Pa4u uaurAHoCTII ua Sr.rr. 1 upone4eurr 3TI,I Ipa-
Irr{lbr Aollycrrauoft BOI{r,I paCxO}ItAeHI4i,i. Mr,r eu4rau, qTO ToJIr,ItO uplr,rrepnO 10%
Bcex roqeH [2] sr,rxoAut Ba yltagallrlble fpalrnqbr; DTo cBr{Aere,IrbcrByeT o Aocra-
Torruo xoporrel,r corJracru nauepenuri LLI n 121, 3ar:elr Bce I[BMepe:r:.un 121
6lrrn uepeneAeubr B rrrriaJry Itunros B coorBercrnuu c Sopuyroii (t) rd IdcrIoJIt,-
SOBaHLI AJLfI COIIOCTaB.[eHI{fl C ApyrI4l{I4 I'IBMepeHI,ITIMI{, KOfAa IIeT COOTBeTCT-

Byroqr.rx cler(rpa.rrbnr,rx rnnr,rii B [1].3ro orHocrlrcrl rJIaBIrbItI o6paeou n ua-
r\[epe]rr.rflr\{ 4;ra lr,runii c Br,rcor{r.rMr{ rlorerrqrraJlar,rra noe6ynt4elll,Ifl }IIlIiItHr{x ypoB-
neii, nrruo.[He]IHI{Nr rICroAoN{ Jr yqelrcrrycltal{ufl .

Ocrponcnnii, rlap.rencnnpi ll fleunlrrr [3] nporraBeJru rasMepelrlae oruocI{-
reJrbHbrx agaqeulri,r cr{Jr ocr\rrJrJrrrropoB \,IeroAoM auolranr,noit AlIcrrepcl,tr{ B

rpa{uronOi,i ueqr l{urrra. Oco6oe BIII{NIaI-II4e 6rrro o6paqeuo IIa oAlIopoAuocrb
pacnpeAeJreflu,a reMneparyplJ BAoJIr, rrequ; Arfl rrory.renlrfl Aocraroqnofi ogno-
poiluocru 5rrrlr r,Icuo.nE,BoBaHLI rpa{raroor,re tpy6xn c rrepeN{elrHor'i uo IIJTI4He

ronfl,uuoii crelron. NIero4 auonranrnofi Ar{cflepcI,rIrI, r4crloJlbBylol4rlfi crtenrp rro-
IJIOtqeHl{.fl, 

'IBJIfleTCfI 
AOCTaTOTIHO TOTIHT,IM C TOIIHI4 3pellr{fl I,lBMeperlldfl crleltTpoB,

OAnano roarHocrE, rro;rytlnsNrrrx BeJrr{rrrrg I 4nn ooa6y}I{AelrEbrx cocronHurt sasu-
cr4T oT npaBr4JlbHocrtr I,IBNIepeHI{fl TeN{[epaTypr,I uapoB B IIeqI{. Eto Salte'rauue
e pannoii Mepe orrrocrrrctl I{ R pa6o'r'ar,r, rAe rlpltMellfiercrr MeroA Jryqel{clycKa-
nu.s. Iloerouy n [31 oco6oe BHr{MaHr4e 6r,rno o6paq,elro Ha flBMepeul4e reMrlepa-
Typbr B rrequ I,{ Ha tsoBlro}r{Hocrb rlpr{MeFre[r.{fl Sopuy,nlr Eo"nrquana AJIfi B6lqr{c-
Jr errr.r-'I HacefleHl{o crr,r uo a 6y[r4etrHlrx co cT o.fl uuii.

o6o3ua,raet, qro Aanrrafi pa3rlocrl orrrocirrcrr tt pegyJrrrTaralr pa6otr,r,
noroporl B cnllcl{e JrI{Tcparypr,r connaAtler c STrrM rlrrAencolr.

I tr{rgeHc y A
nopaAnonr,rft nolrrep
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IIpn cocranrreur{r{ paauocreir As : lg (gil, - tg (Sl), 6r,r.no o6napyrr{euo,
BHaqurelbHoe Barbrrrreur.re AaHHbrx [3] I.rs MyJrbrr4nrrerou j\li: 38, 56 lr 57, nr,rm-
HI{e cocro.Eurrx A[rrr norop]dx Jre]flar npr,r]repHo na 0,8 96 BrJure HopMaJTLHoro.
Anropr,r [3] cauu orr{eqaror sro o6cro.flreJrbcrBo r{ orHocrr ero 3a cqer Bog}ro?r{-
ur,rx orur.r6ox s [1], rAe rre o6parqarocr Br{r.rr{aHr,rfl Ha oIHopoAHocirr, TeMrrepa-
Typbl BAOJIT Ue.rrl. oAUaHO Iralr aHaJrr,rS rlor{a3r,rBaeT, qTo pacxo}r{AeHr,{e A.rrfl aTrlx
MyJrbrr.rnJreron Ha6;rro4aercrr rariEre r{ rrpr,r corrocraRJreHrrrr c Apyr}rMr,r pa6oral,lr,r,
B tlacrHocrl{ [2,6]. Ha {ur. 2 rpa{uuecxlr npeAcraBJreHo co[ocraBJ]eH]re cpeA-
Hr.rx BHarreHrar,l paauocreii Au nellr.rraubr lg (9, N,relr{Ay ilaHrrr,rrrlr tl ju t3l rt }rexr-
Ay [2] u [3]. 3tu cpeAHI{e BHarlerrl4fl BBflrr,r Arra BCex rrrnuii, r{rlercrqrrx o6rqlrir
uramnr,rfi ypoBeHb: aBFr, aBFs, atl-u, abF u aLD.

AJ
-/7,i

-13

(Dur. 2. 3asrlcr,vocm paauocreft Aa or
troreEIIIraJIa noa6ynrgeaux .E' salrtsero

ypoBrrff

Hpyxxfi -- 1S (gl)r 
- 1g (gl)., npecruHrl 

-lc (cl), 
- tc Gflo

,f000 4 rn-r
Pas6poc roqer B cryqae couocraBJre:nur_ c l2l ecrecrBerrHo 6onr,rue, Tar{ Karr

MeroA r4BMepeFII{.n I{HTeHcrrBHocrn nranrafi r{BJry{e}Ir{-fl r,reuee roqeH, rreM Irpr,rN{e-
uensr,rfi ltrauraull MeroA rloJrHoro [orJrotrIeHr,rs. Bce ]r(e cr{crer,rarr.ruecnufi xo4.
STIrx paBHocreft B SaBI4cI{Mocrl{ or rloreHql{a.na noe6yntAeHrr.tr Hr4E{r{ero ypoBHrr
Bbrcryrraer BrroJrtre orqerluBo. Eror xo4 Mo)nno npeAcraBr.rrb B Br{Ae cregyloqeii
SABI'ICI4MO CTI{:

As:-0,2768-0,86,
tpe E - rrorerrqr4a;r noa6yxAeHrr.rr Hr4?r{Hero ypoBHE B DJreHTpor.rBoJr},Tax.
Tanoft cucreMarr4qecnrafi xoA r{oxruo r{HTeprrperr{poBarb Hafiuqr4eM rrorpeu-
Hocrra B I{BMepenrrrl reMneparyprr; o6 aroM r{Meerc.rr yHaBa}rr4e ran}fie lr n [15].

Ilour,rraelrc.a or{enr4Tb paB}rep erofi uorperrruocru. Brrqracteuue Befi]rqlru
gl n I3l flpotrBBoAllrcx uo {opuyJre, Koropyro B Harrre\r cJryrrae r{o}r{eM rrpeAcra-
BI{Tb B BI4AE

lg(sl), : 19 1l )- --!-,
r4e B - Hexoropafi rrocroflHHaq, ft - uoc:roffrruafl Bo;rrquana. Arro nepeBo-
Aa Berrr/rqr{H (gl), n IIIRarry l{uHros HaAo B oroft {opuy.ue 4o6aaurb HeHoropyro
Irocro.rrHHyro r{ BaMeHr4rr, T sa T + LT, r4e AZ - rrorrpaBra re]r[eparypbr.
Tor4a AJr.rr paBr.rocrr{ rroJryrraer[

^ 
E ( 4 1\

u:t - rr.z"J \f;77 - -T- )' (3)

SAecr Hoa{{lrqueur npr,r .B quc;nenuo paBeH xoa}{uriueury n (2). Ecrn ulrpa-
nrarr B B aJrenrpoHBoJrr,rax r,1 npr{Hflrb rer{neparypy B rerrr{ u [3] pannoft
1700-2000o K, ro LT :1,70:- 200". [pyu{N{r{ crroBrll{lr, reMrreparypa n [31
aaunlxeHa ua L70-200o. Taxyro fiotrpaBny B reNrrreparype rrEr rrpr4Hr4Maeu, r.r

rorAa Bbrpalr{eHrre (2) aaer HaN,r rrepeBoA r{BMepeurrrt [3] n rtrriaJry l{nnron. 0r.or
rlepeBo4 u 6r,rrr EaMrr cAeJraH.

B o6cro.srenrnoft pa6ote A"n"nen [4J oupe4e.,rrdJr orrrocureJrr,Er,re crr.irr,r oc-
I{rrJIJLflropoB 4.trR 6orr,ruoro qrdcra oJreMer{ToB (n rou qucre lr Ti I) Ha ocr{oBar{r{rr
raBMepel{r4f oKBr4BaJrerrrnofi rur.rpuurr lrauufi B coJrHerrHoM crrenrpe, rroJryqeHuotr

(2)
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rIM r{a 6ameunou colgerrHoM reJrecnore o6cepua'ropun N'layut Crporuno (}tan-
6eppa, Ancrpatnx). tr4cnonr,aosa.nc.s 6onruoft 2,5-uplaaueunr,rll- cneltrpo-
rpifu n cxeMe Jlurtpona (uro axnunarrenruo rlsrr{ rIpI'IBr{a}I rro 60o nalrigaa).

flracnepcun cnenrpo]pa{a uaueuxnacl or 0,5 A.laur. y 4300 L tto 2,2 Aln,tr, y
6600 A, paBpelnaloqa.fl cuoco6Hocrl r4BI\{eHtIJIacb or 150 000 go 4t 000 coorBercr-
Be[IHo. Taxralr o6pasou, Texutrrrlecnl,Ie cpeAcrBa 6r,uu ;qocraroquo BI]ICoHoro
HaqecrBa. O6parqeno BrrtrMaHr4e Ha paarr4qnr,re trorpelxHocrl[ B orrpeAe,Telrl{],t
r{oHTypoB rnuuft [orlrorq,eHr,rR (r,rcnrro.rerll{e r{HcrpyN{e}ITaJIbIroro Holrryl]a,
6;reugr,rponaur,re coceAulrrvrr,r JrtrHr,rflulr). IIo ],raMepeur{blM aHBr{BaJreI{TIILTNI ltI,I-
pr4HaM rrmtrufr. onpeAeJIrIJII,Icb cI{JIr;r ocql{JlJrflTopon. Teuueparypa Counqa rrpu-
Hrrra paBr{oit 5600' K.

Er,rnu cocraBireubl pa3Hocrlr BeJrI4rrI,IH lg gf, noryueHHblx Anlenolr, I{ BeJII'1-
qr4u, oupeAeJreutrbrx }trauraun [1J ll ltopnucou u Eoaltanom [2], [epeBeAeI{H6Ix
B IXr(aJIy Hunron; 3To cAeJrauo B cBrrSI,r c rerf, qro He AJLfl BCex I4CCJreAoBaEHbiX

n [4] .nuuuft rlr[elorctl I,IBr{epeHIrtI s It]. Drta paBI{ocrI,I [peAcraBJIeEbI [ra {ur. 3
B BaBrlcl{Mocrrr or IloreHqrraJla BoB6ytr{AeHu.fl Hlr}r{rrero ypoBHE.

EcrecrseHno, pae6poc roqex AoBorsno 6onruroii, rax HaI( BHyrpenHrlfl rotl-
trocrE, AaHHux [4] HeBeJrr4Ha. Oguaro MoEtlio BaMerrrrb clrcreMarI{tlecntrft
pocr arl{x paanocrefi c yBeJrr{qerrrleM noreHqr{ana noa6yxAerrr{.8. Dro'r pocT cwr-
AereJrbcrByer o HaJlr{rrr4lr cl{creMarr{.recxofi trorperuuocru, cB.flBa}ruoii, nepo.aT-
HO, C [OrperrrHocrt]o B orlelllte reMneparyprr colnqa. cneAyer orMerl{Trr, {ro
s U6] ranxe orMeqaerc.E IraJIIlrIrle uo4o6uofi rrorperuuocrl4; reMrleparypa Coa n-
qa n [4] ilpr4u.flra, rlo MHeHI{Io aBropa [16], aasDruennoit.

Ecrn npnn.arr, BaBl,IcrrMocrb Ln or E runeiruoit B BrIAe

L+: uE * b, (1t)

To Molnuo rlorlbrrarbc.E oIIeHr{Tb trorpexrnocrt. !,tra EToro rrocro;lHHble $opuy-
nrr (4) olpeAeJreHbr cuoco6ou Halrlleur,Irrrr\ KBaAparoB r{B Bce\ rorIeK {ur. 3.
B rarore rloJlyIIeHo

Lq:0,14 E-0,02. (4"a)'

trllcuonnayr BbIpaH{eI'IIre qrr Hoa{{rlql{e}Ira r'pv E, AaIrHoe a (3), uaxo;lurr,
qro ueo6xogralto B AaHHLie A.urena BBecrI4 rlolrpaBny B Te]Inepa-
rype A7: - 800o.

Ha $r,rr. 3 uposegena rp.flNlafl, coorBercrByrotqar (1ra), u no o6e cropoHr,I
or Hee - rpaHrrqr,r trpr{Hflroro HaMu npeAeJla pacxorr{Aesuji -f 0,30. Mrr nu-
ArrM, rrro npr4r{epHo 20o/o scex Toqeli BbIxoAI4T Ba aTLr flpeAeJlr,r. ffolr,ayxcr,
Br,rpalr{eHrreM (4a), rmI Bce AaHHbIe A.nnena nepecq[rarl4 B rxnaJry ltunron;
Tar( [epecqr{TaHHr,re BeJrtr{qtr{rrbr 6r,rnlr racuonbaoBaHEr rlpr{ cocraBJIeHI,IIl cBoA-
uofi ra6.nuqr,r.

Mopoaona u Crapqen [5] uponerlr orrpeAeJrenrle a6co,rrornrtx sua.teuuit cu,[
ocur{JrJr.flTopoB AJrfl AeBflrr{ nuurair Ti I, upunaAJrex(arql{x qerr,IpeN{ My,'rbrlt[-
rreraM. Tlcnolbaonarr r{eroA Jryrrer{cnycrtar{r{.a B llyre rreper{erluoro rona c rlpec-
coBarrubrl\{r{ 6puxeraur r4B Me11Horo rroporlrna B HarlecrBe DJreltrpoAoB. B 6pune-
rbr BBoArrJrocb lreBrraqr{TeJrbHoe KoJII4rrecrBo (or 0,005 4o 0,5%) oxr.rc"non a'ue-
MeHroB rpynnbr )r{eJreBa. Teunepal'ypa Ayrlr onpeAeJlelra panuofi 4900 -i- 100' K.
Ilpe4uolaraerc-fl, rrro rlocryrrJreHr{e arol{oB BCex BBeAeHHLIx B BJIer(TpoAbI SJI0-

MeHToB IrpollcxoAr4T oAr{HaHoBo. B arou cnyqna BoBr{o}I{Ho o[peAeJIeHI4e a6co-
Jrrorrrbrx auaseuLlfi CI{JI ocrlrrJrJrrrropoB oA}Ioro xaxoro-,ru6o 0.rreN{eHTa rlo r,IBBecr-
Hr,rM craJraM ocr{r4JrJr.rrropoB Apyroro. B Ha.rectBe rrcxo4Horo BuarreHtrrfl 6r,lro npu-
rrflro BHaqeHI{e cI{JIbI ocql{JrJl.rlropa AJrrI JITIIII4I,T Mn l, : 4030,76 A c loo" :0,056.
BoelroxHocrb rar{oro nepexoAa or oAHoro DJlcr\relrra r( Apyforry 6ura npoucp^e-
Ha Ha Jrr4Hun Fe I l, : 3719,93 A tt Ha rrlHI,T.Bx Cr I l" -- 4254,35n4289,72 A,
Oqeuna rroJryrreuur,rx BAecb a6conrorur,rx gua.renuii 4rn Ti I 6yger rraMn rpo-
BeAeHa Hr.rE{e, ceiiqac lr(e orMerLIM, rrro peByJlbrarrl etol:i pa6orr,r 6r,rru ual,ul
npr.rBeAeHbr n urnaJre }trauroB no {oprrryre

lg (gl)ox: lg (sl)u + 3,70 (5)
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14 r4crroJrbBoBaHbr rrpr.{ cocraBJreHrru ra6JrI,Irp,L O.reur, HeBlraql,ITeJrr,nuii paa6poc

BHaqeuuii [.rrr [epeBoAHoro fioa+{uIII4eHra ( ]: 0,04 - cpeAu.sfl apradrlrerravec-

Harr oilI,I6Ha oT/IeJlBIroIo BHaqeHI4.fl) xapalirepl{3ycT xoporuylo ToaIHocTL IISMe-

pegufi s [5] u orcyrcrBtre crrcreMarxrrecnoro xoAa c yBeJII4rIeHr{eM noreHql{-
ara noa6yrx[e]IrIn (or 3 4o 4 ea).

IllreHeleu6ypl II Cunt [6] I{BMSpaJILI BepotlrHocrl4 nepexoAoa gnx 29-tu-
truii uero4oru ny.reucnycnaHr4.fl. He6o.lluoe r{o.rrrqecrBo Ilopoxllta TiO, n

cMecr{ c (ct m-7nO rroN{etr{aJrocr, B H}larep yronl,uofi Ayrr,r, rop.fltqeit upn
trarrpfi)ileHr,ru 55 e r,r cr{Jre rona 4 a. Paccronttl{e Me}r(Ay sJler(rpoAaMr{ cocraBJlfl-

,o 7-B il,il,.lI1nor-bsoBaJIacb qeuTpaJIbHatI tlacrb IIJIaMeHII 4yru. Ten'rueparypa

Ayrrl olpeAeJl.rrJracl, IIo pacflpeAeJreHr,rro III{TeHCI{BHOCTII B ClleltTpe IIOIOc qI'IaHa

r 6r,r;ra IIpI,IHfIra panuoit 41fi0' K (cuuxreuue reMlleparypbl onpeAerlflJlocb Ha-

Jrr{qrreM KCI). Oco6oe BHr{r,raHr.re o6parqanocb Ha calrorlorJrolqerlr{e B r{ccJreAy-

eMbrx Jlr4grrrrx I,r eto yuer. B pa6ore AaHbI orIIoctr{TeJILHLIe BeflurrrdHbr BepoflTno-

Crefr. Ag. p11r ne.rrn.II4HLI HaI,iI{ 6sUII{ [epec{I4raHli' orrpel{cJronll orI{oCId-

TeJrblrbre BeJrurrrlHbr 1g gf, noropbre cpaBHl{BaJrr{cb c rlgMepeul{srillr [1]. Ha

{r.rr.4HaHeceHbIpasIIocTI{A6/laHH],lxt1]rat6]B3aBI{cutr{ocTIIoTnoTeHIII4aJIa
noa6ymgeuuo n.p-.ttre"o ypoBH.s CoorBercrBylolql{x nuuraii. I{axwr4uoua {nr. 4,

Hr4gar(ofo CI4cTeNIarI{qecHoIo xoAa paauocrefi l{er, Toqr(tr{ AoBoJIbHO TeCHo

paclpeqerrglorcrr onoJro cpe4nei.i BeJrr{rlr4}Ibr, Itoropaf rIpI{HflTa ualtu pannofi

Ao : 1g (sil, - lg (gl)u : - 0,19. (6)

LIpu rouoqu arofi Soprrrylrr BCC tsr,rrrr4cJreIIIIbIe IIar{I{ AJIfi aroii pa6otr,r ne-

nrorniu, lg gl uepeue4eur,I n uII(aJIy ttr.luros. O6paqacr Ha ce6r{ B}II'IMaI{I{e He-

sua.rurerir;ii paa6poc Toqelt, rlro cBr{AererlbcTByer o xoporueii roqHocru
uauepeuraft orto"rt.ruHlrx rrHTerlcusHoctefi s [6]'

X[. E. Eoapuyn u A. A. Eoap.ryx [7] ripolrsseJrr4 oIIpeAeJreEI4e orHocrrrerrr,-
gbrx clrJr ocqr{Jr,rrfrropoB AJrfl 6orrmoro qrrcra,tranuii Ti I ua SBealurbrx r{ coJI-

HearHoro cnefiTpoB. Ecnu oupeAeJr.rrrb orl{orreHl{e 11 xoa{{rar4r'reHToB rIorJIo-
qegl{s B ;II{HI{I{ II B IIelpepLIBHoM CIIeHTpe' rO IIpoI'{sBeAeI{}Ie gll, lpoUopquO-
Ha.rrbHo Berr4rrr{He 1l o ToarHocTbro Ao TeIlI[epaTyplloro MI{o?r(I4TeJItr BoJlr,qr{aHa.

C yuerOu TeMIIepaTypI{ BBSBALI, }i6Topafl \Io}I{eT 6Lrtr, oUpe4eJleHa' I'IMeeM

resltu - ls n +T n.

Anroparvru [7] racnoilr,soBaHbr ctrer(Tpbr Cotnqa rr rrecrl'I BB03A' Auanraa

[aHEbrx rrpr{BeJr I{x n BanJrrorreHrllor rITo rotrHocrb (SBeBAr{brx)) SHaqeHr'{ft Sfit
BaBr.IcI{T IJIaBH6IIVI o6paeolr ot 6,rleu4upoBaHl'Ifl JII4HUIN{u ApyII{x SJreMeHroB,

Eecr(oJrLHO s lr{eHrnreii CTeIIeHI,I OT HeTOqHoCTI4 ItpI4BbIx poora I'{ OT Omlr6OX QO-

ToMerpr{poBauurr. A.sl'opbr crrrdraror, trro Aocrl4rlryratr Lrtr'II{ TorIHocrb orrpeAeJle-

1p1tTrt clt1r ocqr{JrJrrrropoB HeMHoro HI4}r{e ToqHoctlr la6oparopllbrx suaseuurl.

E:ry r:O.TuoCTL NILI JIeTHO MO)fieM IIoJIyqL{TI,, eCJII{ COIoCTaBIIT}, IIOilyqeHHLIe B

[f]'r.""r""tr gl c/IaHgr,rMrr [l], rqe ,ro uoeo{or,rgo, trr c /laHlrr,rMr{ [2], uepese-

AeEHbrMIl HaN[r{ B IIrRaJry Ituuros.
IIa {rar. 5 upeg,craureHbr paaHocrll

A, : lg (Sl), - lg (Sl), unn A, : lg (gl)rr - lg (gl),

B BaBr4cprMocrr{ or rroreuur{a,lra noe6ym4ennfl rrl{i:IiHr{x yponneii (rax nan pa6ora

[7] ucuo;rneyer crrenrpr,r rrorJrorqeHrrn). IVilr BI{Ar{N1t, rtro cl4creMaruqecfioro xoAa

u*rnrarr L,7" or E Her B rrporr4BonoJrolr{Hoorr, yrBep}HAeHrrro r_ [16]. Tau upu co-

rrocraBJreHr4rr p.sAa pa6ot lro cr{Jrar\,I oclII{JrJIfITopoB AJIfl Ti I 6rrno BbIcI{aBaHo

yrBeplr(Aer-rr4e, qro Aaur,rbre g [7] ourotr{erlbr cl{creNraru'Iecnoli rrorpeilHocrbro
B oIIpeAerIeHItu reilrllepatyprr Colnqa (16 aaruuxena). I{poue Toro' raM }I{e oT-

Merrego, rrro IleJrrrrltrHrr f, uory.r.errur,re I4B BBeBAHLIX clexTpoB' IlleHee ToqHbrr qeM

ra6oDaropHr,re. Ha DToNr ocHoBarrr{r4 rlpr{ yBeJrr{qeHI,II,I cpeAHI4x BBBerIreIrHtrx

""rrirrrn 
ie (el) u [8] u [{6] RaHur,re pa6or l71ul4,l H0 yrII{rbIBarIIiIcb'

l3 I,Iar. Itprtncnoit o6cepBa'n.. r. XXXIX 1g3
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@rrr' 6. 3asflculroctb paBEocrtr A5 0r uorenqlra.na noa6yrr geamx E Bepxtrero ypoBEE

Toqr{n 
- a. : lg (gl)r _ ls.(gl)s, ripyilifiri _ A" : Ic(g/)"1. _ 1g (gl).

flpoanaruar{poBaB pacnoJro}r{eHr,re rorreri Ha {ur. 5, ulr Ee Br.rAr4M r{eo6xo_
Al{Mocrrr r'IcI{JIroqaTb Bce [a]II{bIe [7] ila paccuorperrr,rg. Heaauerno r{ cr{cret{a-
Tuqecnoro xoAa c rrorellqrraJror{ Bo36y}r{AeHr,rfl, Horopr,rft ronopr.ln 6rr o uorpeur_
rrocrr4 B npr4Hfrrbrx renrneparypax. lrpan4a, pas6poc rouen gonotr,uo 6onrfooii,
trpr.rM^epH0 20% scex roqeH BbrxoAflr 3a npeAeJrr,r upr,rnrror:r Ear{r4 BOHrr B
-l. 0,30.

'flepeno[ AaHHbIx [7] I urHa;ry ]tr,rnra (uocre r,rcnJrrorrenr,ra netrruuurr ],,n:sroft HaMr4 B urarpouax) upor,rBBoAr{Jrcfr B coorBercrBrrr,r c {opuynoft

Tarau [B] Itsryepsfl ],rHrerrcr,rBnocrlr rnni.rft [Bnytlssm Ti I, aoa6y]r{Aaer,rbrx
B rrJIaBMe cra"rrlnotoqsoli Ayrlr rrocrorrHrroro roHa, cra6r,rnlralrpouarnbii Br{xpe-
Bb]M TOITO}I }I{I4AIIOCTI4, BBOAI,I}IOI,1 TAHTEHIII4A"IIbHO B PABPflIIHYIO KAMEPY. TYrAropeJra r{e}fiAy AlYua rloJrIiltrII4 rpa(trrr:our,rr,tl,I aJrenrpoAar{tr Arrarrerpok'16'itor,
Al'Iar{erp Hal{aJra B "ao.al. Cnsoeb ral{oii ItaHaJr oArroro uB aJrenrpoAoB Ea-6ilroAailo cb
cBeqeHr4e frJraStrbr. B naqecrse cra6rarr.rar.rpyrorqefi ,,*rr4Hoiru r4crroJrbBoBarrc.s
l'erpaxJropr4A yrJrepo[a c [p]r]recbro rerpa-\JropxAa rl|raHa. [rn rroryrarffi
clrertTpa c I.Ian,(:crni,rir paclpeAeJreur{exr aueprr,rr{ [pr,rr{eHfl.ucfr i{paTep yronsHofr
/tyrrf .

. Hau6onee BalHtrbIrI II TpyAxlrrl 6i;uo oupe4eJreHre rerrreparypr,r ,,rra3Mri BEr-
conoro'rnofi ,clq6unr,rauponausor,i gyru. Te,rme.p-aqypa roa6yrx;1enu.E otrpeAeJr.Fr-
Jracr. c r,Iclorr;Bopanr,rel,r i,rerrepeHHr,rx Ftr,rurarrr.r Il] cr,r",i ocrurJrJlropoB rrefioro.
pr,rx nunr'rii Ti I.'Teuueparypa IIorrI,IBar(Idl,r onpeAeirerra rro orrrocrrrerrbgbrr{ 1,1H-
Tetrc,IBHocr.nlt ruuurl Ti I l,r Ti II c lIBBecrHLIrrr,r cr{;rrarrrr ocqr,rJlJrrrrol]on. O6e
T9M{e-parypr,r oKasaJrr,rcb /{oBoJrb}ro 6,,rr,rarrrrlrrr rr r{a\oAr,urr.{cr, B npeAeJra, gsoQ-
10 000" I(. cyrrlec.nerrnyro poJrb r,rrpaer pacnpeAerreHr{e uerlrpa;rr,Rr,rx arorroB
Tr{Tarra rro ceqeur.rro firraaNrr;r (or ocu n nepi,r{epura).

;,F":"o r [8] lrarrcperro g3 ilvru\r Ti 11,'rra rru,r.r,(r" 50 rr,rrero,rca rsMepeHrrrr
B ['r]. ucraJrr,I{ble JIIII{I'III r{o}I{I{o colocraBi4rt, c I,IB\,iepeHr,rsrlu [2], tropeBel\errHbr-
Mr'r B IIIHary EtrauroB. LIa t[rrr..6,ul]eAoraBrreHl,r paBHocrr,r ,,o"npr4onbu BeJrrqr.rE
1g gf,;gannurx's It] umr [21u IB].7a pacrpeAeirer{r,rfl Bcex rotreH Jrerno Br,rAerb
sHajllldTeiibHhri;i cuclerrrarl{qecml,rfi xo4 irux paasocreli c yBeJrr,rqetrr,rer,r rr0rerrqr{-
aJIarBo36SDRAeHIrfr. Sror xoltr cBrrAereJTrrcrByor o rraJrtr{rrr{r,r cr,rcrel{arr,rrrecHoli

lg (g/),r : te @il, + 3,35. (7)

92 arumli, oAEar{o b [16] nq6asnera erqe rrfrflfrn ?\8g24,i.'
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otrlu6nr,r, cBrr3aI-IHoI,i c onpeAeJIeHI,re[,I Sace.rreHHocrl'I BepxHrrx Bo36y]fiAeHHbIx
cocTo.flHllfi aToMoB Ti L EctecTBeHHo crIlrraTb, rITo I{MeeTcf orura6Ha B orlpeAe-
JIeHI4I,I TeMlepaTypbl IIJIa3M}I.

Cnoco6ou Harrr,Ielrbrlrl4x I{BaAparoB rlo Bcerl Toqnai\'I Ha +ur. 6 onpegenena
np.flNra.fr

As:0,16 E +2,73. (B)

flollayncr, Br,rpa)ileHr,reNr AJrfr noe{suqraeHra rrpr,r E ua Sopruylrr (3) r{ ilpr{-
r{rrB reMrleparypy paBuofi {0000" K, naxogrnr{ ilonpaBlty reMrleparypl{

LT = - 3000'K.

floupanra rroryqulacb AoBoJrbHo BHaq[rerbuorl, oAHaHo HoBoe sHaqeHI{e reM-

Ireparypr,r He BbIxoAI,IT Ba rrpeAeJrr,r o6r,rqurrx rer{neparyp Ayrr{ c MeraJrJrr{arecl{r{-

on, soer,rpoqauu. OuenI{AHo, B ycJloBIIflx pa6orrr [8] .nunr'ru uefi:rpalr,noro_rl{-
TaHa I4BlyqaJTI,Icb trpeI4MyqeCTBeHHo s 6olee xoJIoAHbIx qacT.trx uraaltst. PaA-
6poc roueH ua {rar. 6 ilonorrnuo 6onuuofi. tr4a o6qero qIrcJIa 93 roqen t7 sbtxo-

llrr ea npeAeJIbI + 0,30, r. e.200/0. TaHrau o6paaou, rosuoorb arolo DI(ClepI4-

r\regra IBi ne ny.1111e, qe]I o11peAeJIeHI{e rlo sBeBAI{rru cuexrpart [71.

Ile{{eptllu u ap. [9] [por4BBoAr{Jrr.r rraMepeulre orlroclrreJrr,Hblx IIHreHcrrBHo-

Creii,nuullfi Ti I, lrayqtrx C BbIcoHItx Bo36yH{AeH}IbIx cocro.aHl{ft B o6ilacru
6600-3900 A, n 4yre rocro-flHuofo ror{a nprt Hanp.fr}r{eHW 28-30 c r,r cune ro-
na 15 - 4 a coorBercrBellHo, Iopfllnefi u eosgyxe. 9neHrpoALI cocTo.sJII{ aB

q[cToro TIrTaHa ceqeul,Ier{ L cttz. Teuuepatypa AyrI{ otrpeAeJIeHa rlo J]I{IrIl.flM

Ti I C trBBSCTH6IMI,I SI,IJIaI{I,I OcrU4JIJIfTopoB I,I npltIlflrapannofi 1t450 -t 150'K;
ATa reMrleparypa HaI[ npeACTaBiIflerC.E CyqeCrBeH]IO saHI{}I{eHHOfi. B taxOi'r 4y-
re c r\,reraJrJll4rrecHr,rMld gJrenrpoAaMIr B oqeHb cr4Jrbgofi cTerIeHI'I IIpofBJIflerctl ca-
t{OnOfJIOIqeHI{e, IIOBTOMy LISMepeEI4rI IIpOI,IBBOiII4JIIIICb C OAIIOBpeN'IeHrILIII eIO I{OH-

rpoJrell. Anropr,r orMeqalor, ltro IIpI{ olpeAejIeHI'IIT reM-Ileparypbl AyrI'l IloJIb
caMotroIJIoI[,eHI,IfI r4 cauoo6parqeH[fl 6bIIa ucli.lrloqeHa. ftpoue roro, Ha ocFIoBa-

Irr{I4 cBor4x l.rccJreAoBaHuft oHr4 cqrlrarorl rrro AJrn ;runrnfi c Frrl}r{IlllM ypoBlre}{ Br,r-

rre 2,0 ao CaNIOII9rJIorqequet{ r,r CaLrOo6paqeHI,{eI,I Soo6111e NIoE{tro npe-
ue6peus.

J.Ipuuenn;racb {oroEireHTpuqecHarI r{eroArrHa perllcrpar{I,Itr{ r{IlreIICI4BHocrer{

Ctre1TpaJlbHr,rx ;rrnuuii, Afl.fl ;Toro rIpoIaSBoAI{JrocI) cxalrl{poBauue fle6olblrrflx
ynacrnou (uo 100 A). tr{cuonrsoBaJrc.E ctrenrpolpaS c nornytoft ;qu{panrluou-
ior? pemerroi.i 7-metponolo pa[Ilyca HpI,lBI,IsrrLI B ycra'HoBl{e flarrrena -- Pyu-
Ie; perr4cTpal{l4tr cneHTpa rIp0I4SBOA}IJIa0b Il rlopBonl ilopflAl(e'

,{nn oupe4eJreHrr.fl Berrtrrrrtrlr{ gJ 6t;mt rdcrloJrr,BoBaIILI JIr{HI{I4 c HII}r{HIII{Ir ypoB-

Hflt\{r4, HaqI{I{aIOqI{MI4cfl C bt F (E:1,45 oe) lI BLIIIIe. EcreCrseHuo, cpeAl(

arl4x Jrr{Hrrii rler lrr4 oAHofi, I{Jrrr noropor:i 6r,i.nr,r 6r,r c4enaur,r rlBxleperilrfi y ltrnu-
roc [1], uoerorry co[ocraBJrerrrte r\{l,r l\eJrae}r c r,r3il{epeur.rnuu [2], [epeBeAeHHr,r-

urr D urltaJry l{uflros.
Ha rfr,rr. 7 uoriarauo paCnOJIo]KeIlI4€ pils[IoCreft Ae BeJI,I'{.I]'{H 1S gl n saBI'IcI4-

r\,roCTL{ oT IIoreIIIII,Iara noi6ymAe}Il{fl Ilepxnelo ypOBH.B. Mr,r ot'Ier;rr'Ino BIIAIIM,
rITo BeJrr,rrrlrHa paar{ocrlr cldcreuarr,rrlecltll cntltrtaeTcn c yBeJIr{rIeE]'Ier[ E. Tanoft
xoA roBopr4T o IraJInrII4r4 IIOrpelllri0cTr,r) cB.fl3aIIHOI"I C OIIpeAeJIeHI',Ie]lI SaceJIeIIHo-

crII BOBfiyIHAeHHIJx CocrOgnuft aToN[Ots, r. e. B gl,IpeAeJIeHIaI4 Te]{[epaTypbl Ay-
roBoit rr"ur*ur. Itan r,r B cJlyrlae aIIaJILIsa pa6or [3, 1r, Bl, rro cloco6y IIazI{eIIb-
mux nBaApaToB 6bula onlleAeJleHa SaBI'rCI{NIOCTb

Ls -- atl )- b : - 0,37 E + 1,45- (9)

,[na Onpe4eJleHIiIrI napal{CTpoB arofi npnuOiir 6rrrr'r ]4cIIoJIbSoBaut;- 31t II;IrflnI/,;

tbSZf ,tAO A ua o6pa6ornll rrcnJrroqeua, ran r{ar( AJrfl llec o6HapyH{I4Baercfi

oqegb 6orr,moc pacxolriAeHr{e c o6qr{I\{ pacnoJlo}I{eEI-T e}r Bcex , ocraJlbr{r,rx

to'ii'; 
{ur. 7 rpoBeAeHa trIr.Flr{a.n, coorBercrByroqln BbJplT(gHlIo (9)' }tporue

roro, HaHecer{rrr ABc rlp.trr{ble, orcroflrqr{e or cpe4ueii Ha-l--0,30. Bnyrpra atoro
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F..ti
tllrr. 7. 3alrrcarrocrt pa_3rrocrr.r Ar, : 1g (Sf ,i - Ig GI)o or rroreg-

rpra.;ra noe6yn{Aerrr.rfi E nepxuero ypoBrrr
To.rHu - A" : 1g (ei)r6 - lg (gl)0, r{pecrrrrflr - Ae : lg (gt')rf - ts GJ)

r{HrepBaJra ire?r{ar 38 T'o.ren ua 1t7 , BbrxoAr4r rr3 Hero ottoto 20% TorreK. Tanoe
ITO;II4IIECTBO MO}I(HO C.II{TATr 

-BIIOJIHE AONYCTI,IT,IrIN{ NPI{ O6qEfi TOuFIOCTI{ O,4O-
0,50, oqeneuuoii aoropauu [9].

tr{cuonr,aya_ uaii4enHr,rit xoe{{raqraerrr npr,r E, upuuaryro atsropaMlr re}rtre-
parypy T : 41r50o K r,r nrrpaxeuue (3) 4rn aroro Hoa$$uqneHra, HaxoAuM
tronpaBHy H reNrrrepaType? paBrryrc

L T = 1500'K.
Tanr,rlr o6paeor'r, reMrreparypa s [9] uo Hpalinerl Mepe paB'a 5900" K. Cne4yer
orMerl{rb, uto a uogo6uofi xre pa6ote le{epnlrua 1771rc o[peAeJreur{ro crdrr oc-
qrr.rr.frropoB B cneHrpe Fe I JIer{yc [1Bj raH]fie o6napyxtrr uorpemEocrb B
orrpeAejIeHr{r{ reMrreparyprrr Ayru; [o-Br4Arrr,ro],ry, n o6orax cflyqaflx EeAocraron-
Eo yrrreHo ca[,ronorJroEeHr4e B rri]aBt,re. HaiigeHnoe BrraqeHrre reMtreparypbr
ryrtr lrar{ rrpeAcrar]rrflercs 6onee rrpaBr.rJrr,Hbr],r AJr.rt cJryqns Ayrr{ c Merarfiuqec-
r(r4Mrr a.trer{rpoAaMr{. flo Sopuyne (9) uauu 6rrnu nepecqrrranr;r Berurrr{HEr, rro-
JTyqeHHLIe s [9] , BLIpaHeHrr raHI{r,I o6paaou s unaJre l(rauron r4 r{cloJrbBoBaEbl
[pr.r cocraBJreHr{r{ cnognor,l Ta6ruubr.

cneA;rs1 oril{err{rrr eul,e oitrHo o6croqrerr,crBo; B Ig] qrs cpaBueur{.rr rrprr-
BeAeHbI AJIS HeI(oropr,rx nlruuli BeJII{qI{I{br lg gf, nrruucJreHHbre aBTopaMrr r{B
ua6"nro4euraft anea4ur,rx cnenrpoB, ony6nranoaanrrbrx B it9] u t20 j. llpu oron or-
NIeqael0fl, tITo TaR BLITII4CJIeHHI{e BeJIIa.II4HtI 6onfmeft qaCTbIO MeEbIne r{BMepell-
rrbr\ B gyre. Ilplrur{Ha rar{oro pacxomlleHlrs s [9] He ycrauoBrrega. Ilaulr
ua {ur. 7 nauecent,r raltil{e I,I DTI,I TorIHtrr (to.ruee, paBHocrr4 AJr.E Hr{x c AaHITBIMT{
[1]u"ult [2], ucpeneqeHHlrlllz B rlrnarry Hnnron) . Oura pacuonararorcfl AoBoJrbHo
5;nnano oKoJro uy;renoli Jrr,rHr4rr. CpeAnan rrorrpaBKa AJrrr Hrrx [pra rrepeBoAe B
rrrKaJry l{lruroe cocraBJrfler + 0,02. B cootnercrBrrr[ c Err,rM Br{aqeHr{eM rrrrprr-
xoBr,rNrr{ Jlr.rHrr.frMrr upoBeAeH6r rparrrrqff 30Hr,I AotrycTr4Mr,rx otmnouenraft + 0,30.
ttax nu4uo, Bce rorIItI{, Ba rlcl{Jlloqenuelr o4uofi, Jre}r{ar Br{yrprr aroro lrHTepBa-
na. Eolee, Toro, rrcupaBJreuHbre r{al{r{ oncfleprtMeETaJrr,Hbre BertrsuHrr [9] no
$opuyne (9) o6uapyml{Baror AoBoJrr,Ho xopouee corrracrde c Bbrrrtr[cJrenubrNrr{ rc}
3BE3AI.II,IN{ CIIEHTPALI, B HA'IECTSE I4JIJIIOCTPAI{I,III YKA3AHEOIO O6Cr:O,trTEJIbCTBA
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;,;","*il1 ',crreHrpaM 
llrcnpaBJIeHHoe

t,5g
2,49
2,Sl
2,75
2,62

J,J+
3,29
3, t0

3,69

J rLLI

3,60
3, t6
3,45
3,69
3,76
),17
3,01
3,14
3,61

B ra6il. 2 upunegeubr Her{oropr,re AaHHLIe IrB [9], BSflrbIe orryAa BeJIr{qI{HL,r' Br,I-

aII{oJIeHIII,Io IIo BBe3AI{I,IM CII0I(TPAM I{ I{CIIPABJIEHHbIE IIAMI{ IO $OPIIYNE (9).

Dtor upuuep AocrarorrHo y6eguTerr,Ho rlor(aBDrBaer? aITo r{3 SBeBAHbrx cuer{TpoB

Molr{Ho rroJryarr.rrb rraAe}r(Hr,re BHarleEtr{f AJrfl cr{Jr ocqr{JIJLETopoB, 6oree I{aAe}fi-

Hbre, qeM EaiiAeEHLIe Bo BpeMfl HeIt-oTOpbIx fla6oparopHllx SHCnepI{}[eHrOB.

flprnnegennbre B ra6rr. 2 s-e[r,rqun],r lg gf, uory.reullble s [9] ua sBeBAHbrx cnelt-

rpoB, r4crroJrbBoBarrbr n [7] upu BbrtrI,IcJIeutr{I{ cI{.Tr ocqLIJIJl-aropoB rlo SBeBAHbI]VI rr

conHeqgoMy CleHTpalI, Hpolle BeJII{rIIIIIsI AJIfl }',4778,26 rtynrruurera N 232;

3Ta BeluquHa 6bula r{cuoJrbBoBaHa traMr{'

Cre4yer orl{err{rb, qro s [9] B AByx cJlyqaflx Afifl 6rrIrBHo Jrex{aql{x rlorlrlfr'

,y;;#r*on 31lr 228' u 309 4auu o6ulrae Buaqeutrr.fl Ig gl, u ro BpeM.fl IraH s [21

,r, ,rpo, tr,ruraft rrpeACTaBJIeIIbI paBAeJIbuo. ,I]na BoBMo]I(Hocrll cotrocraBJTeHu,I

r,rx Mr,r trepegql,ITafln Be1uqugy? IIpI,IBeAeEnym n [9] CoBMeCrHo AJIS nuutafi

t"5739,464v 1,5739,975 A uylr,uaurera Nh 228,\trrt xarxlofi rIUHI{I4,Idcxo4fl I4B

TeopeTflqe6(o]to paC[peAeJIeHI{fi I{e}I(Ay I{trMIt B CooTBeTCTBI{z c LS-CsRsLro'

[o"i yueu"ore uo Cre rrep ecqera 3I{ aaIeEI4r{ rIpIlB eAeHbI 
^ "- :!9 \:2'--""it;y;;;;unetei\&3bg 

6nruaxo rerxuoqr" Jrr{r{rlrr X5785,67 r4 1,5785,979 A

LrMeroT 
"6oree qel{ Ea IIop.flAoIt oTJII{qaIoU,uecfl rlo LS-cB.aau . I{HTeHcIIBH0cTI{'

g f2] 6urnu r,lBMepega 6oree rpxa fl rrm16tr 15785,979 A arorl rapbl. floe1ouy
MLr CoqJrI4 BoBMO)I{ELIM BeIIdqLIHy, AaEIEyIo s [9] A3rg erofi Uaprr, STHSCTI{ qeJItrI{oM

Ba cqer 6onee raurencrlsgoii rrrr.:,rvl,
Murpo$auona [10] trpolraBeJra onpeAeJreurre oruocrrreJIbHLIx crrJl ocqlrrlrlr-

ropoB a'yronruofi Ayre [epeMerlHoro rora rlprr cr{ne ror(a 5 a ra nalpaxtelrtrrr
220 e. B yrny6nenue yroJrr,trbrx DJrer(TpoAoB rIoMeU,aJIacB AByor(rlcb TI[raIra

(Tior). I]eurpanr,raff qacrr, AyroBoro trpoMelr(yrr(a ucrroJrbBoBaJIaCb IIJIfi OCBe'

Eegr.rfl q,eJrl{ ctrenrporpafra (}tC-55 co crenrlflEuoii orrrarofi). flrx orpe4e;Ie'
HLrfl TeMlleparypbl 4yru 6parucb JItr[HtrtI{' Beiluqlrubr f 4na notopblx I4sMepeEbI

'I'a6,uuqa 2

1.04

{10
126
[45

160

173

199

228

23't

6312,240
5071,475
4820,4L0
4645,193
4650,016
4449,11*3

4450 ,896
5ooo,99t
5052,879
5739,4641

5739,975J
4868,264
4870,129
4778,255
/+7 42 ,791.
4758,120
5675,413
4827 ,597
5t+29,L39
5503,897
5120,420

1 ,53
2 ,80
.) 91

3 ,05
3 ,07
3 ,28
3,36
3 ,62
3,29
3 ,38

,65
3 ,3t
3, 87

3, g0

3 ,68
J! /d

3,98
3,64
J,,)J
3,36
3,95
4,15

L,72
,4,

2 ,83
2 ,89
2 ,90
3,02
3, 10

J, .lJ

3 ,04

,49
3, t5
J,D/
3,60
3,36
3,40
J,llD
3,44
3 ,00
3, tt
,,oJ
Jlll

tD,

249

250
259
287

288
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4lnr. 8. Saelrcrntocrr, pa3rrocrrl A16 or llorelrrlllaJra BoB6ylrrAerrrrrr Z repxuero ypoBrrrr
To.rritr lS (gl), 

- 1g (g.r)ro, r{ll}'?lirirr .-, jt tgl)rt - lS ((l):o

s [t]. Terrreparypa oqeueHa paBuofi f : 5980 -1 950" K; oua roqrr4 coBrraAa-
ET C HAfiAEI{HOIi HAN,II,I AJIfl YCJIOBI{r1 PA6Orr,I [9], rRE aJIEHTPOAI,I AYrII IIOCTO,EII.
Horo roria 6stnuua N,reraJrJrr,rrrecnoro rr{raua. Berraquur,r gf n [10J upr{BeAer{br B
mI(aJTe }iunron, oAI{aKo t(bl cotr.rlu Heo6xoAuMbrM paccN{orperb pacrroJro}r{eHtre
paanoc'reri A1o lqarlrrr,ix [10] uo orHorteHrdro r{ AarrHbrN,r tl l u 12] (nocneAurae uepe-
BeAeHbi B rxr{aJry Ftuuro^o) B 3aBr,rcr4trfocrH or rroreHqr.raJra Bo36yE{AeHIIA nepx-
Eero ypoBHn. Ha {r,rr. B IIpeAcraBJreHr,r Errl paBr'rocrtr. Mr,r on4ulr sAecb oqeHb
6onrmor:r paa6poc rorren, Ho clrcrel{arrrsecxoro xoAa B BaBr4crt}{ocrw o,r E ue
Ea6rroAaerc,s. IIo-en4urrorty, rrorperunocrrd B orrpeAeJreur,rr{ Ter,rfleI]a-
rypbr Heir.

Ilepexo4 I( urI{aJIe }tunroB AeJraer{ B coorBercrBr{rr co cpeAurr},r BrrarreHrreNr
Koa{$trqueHra rrepexoAa

lg (gl)rrr, : lg (sl)'o -l- 0,07. (10)

Cpanunrenrrro HeBriconafi rorrHocrb r,rBMepeHr.rrl s [10] xapaxreprrgyercrr reNr

-o_6cro.sre,rr,crBotr{, 
rrro [pr{}repno 3096 Bcex rorren Jre}rtl{r urr" ope,{eoou a; o,ao.

tr4a scer paccMorpeuurrx pa6or eqe roJrbrro [g] laer cronr 6onrruofi paa6poc
TorreK rr BbrxoA r,rx Ba rrpeAe;rrr l- 0,30. Hago orN,rerr{Tbr rrro onpeAeJrerrlre Be-
ilr4qr4rl gf uo coruerrHoMy lr BBeBAHT,TM crreKrpaN{ 14):r-1714ae:r lreuirur.rfi paa6poc
Torlen, T. e. oHr{ o6;na4aroT 6o.nruefi nnyrpeuner.i rorrHoorLro, ueu na6bparbp-
Ebre r,Ialrepenus s [10].

Oguo ua caN{blx rIePBrJ-\ I,rar,repenuir rrrrreHcr{Buocrefi n clexTpe rr4TaHa B6r-
trorlHerro fappr.rconor,r [11] c qe;rr,ro corrocraBJreHrrfi c reoperuqecnr{N{r4 rrHTer{-
cIrBHocTfN{I'I B orAeJIbHr,Ix MyJrbrI,IIrJrerax I,I ycral'IoBJrelrl4fl xapaRTepa orcTy11-
reur'u1 or rlpaBrrJr LS-cnsalr. Hcro.ruraHoM cJrylnr4Jra Ayra rrocrofiHr{oro ror{a },re71r-

Ay SJrer{TpoAaMr{ r43 qr4CTOrO rr{TaHa lrlu Hap6r,r4a rr4raHa rrpr,r cr{Jle roxa I -1,5. a n Hatrpfl)I{eul{u 770 e ropflrqafl trprl rroHr4ir{eHHor,r AaBJreHrrrr (ao 10 ]1JW pr.
cr.) c qerr,rc cHrrmerrr4r{ poJrr,r car{oo6pau1eur.ra. tr4cnonseonaJrcfl cflemrpo"ph6
c roruyrorl pemernoii paAlyca Hprrtsr.{BHr,r 70 u, c 590 tumpurlruat. finul,epb:ai
Bo Broporf noprrAne 6r,rna 0,7-0,8 A.lnar,. Cran4apruea]trrrfl cner{rpa [por{BBo-
ArrJracb rrpr{ rroMorqrr JrerrrorrHofi eonsspauonoii rauur,r; Ans noJryqeHrzfl 1rapoK
I{I{TeHCr.rB HOCTTT r.{3 tfe HEJr acb Te ]rre p aTyp a Jr a]rrrbr.
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Cueqna;1ruo IICgJIeAOBaJII,ICb CallorroIJIot]{e HI{e lI car'too6paqeHI'Ie, ytleT

Irp or,rBB oAr{Jr Cfl rI pI,I [or,Ioqu IIp r1 6r]I'1]neHno ii { o pruy;rr',r

Iu, == 1"(7 - rI")'
fAe ,f7n - 

td3IJel)eHHAfl IIIITCHCIIBFIOCI'b, I" - UC1t'tUllafl 14HTSHCI4BIIOCTIT' f -
Her(ol.opafl IIocTofIHHafl AJI,{ AaHHOTO i\IyJIbrI{UJIeTa' OllpeAeJlflIoq,a.fl IIoTepIO

SEepu,II4nprrnpoxo}ItAerll{rrI'{BJryqeHl',r.flRrl'lTa3N{ellcroqHulta'
ilgaau He criBuracr, BaAarra orrpeAeJrcHr{.fl I,II{rerlcr{BHocreft E eAllHoii rrltaJre

Bcex MyJTLTI4IIJIeToB, o6parrlanocr, BHI{MaHI4e Ha TIr{aTeJlbIloCTb I'I3l{epeHI{'fI B trpe-

Ae.rrax ltalr{Aoro onyrurritrrara. IloaTolly rrpll r{crIoJI}BoBaHI'r!1 AaI{HbIx [11] urr

AJrfl nall{11oIO tly.]I6'lrI{IIJIeTa OIIpeAeJI;LIIII CBoiil HOe{6uquer.rT IIepeXoAa It rrIIIaJIe

i{rrr"ou, EcT ecrrenno, B IrpeAeJrax oIHoro r{ynbrrIrIJIera rlo[{Ho'61;Iro He yq[TLI-

BaTb I4BtIeIIeHI{fl /{.,iII1IILI BOJIHbI, TaI{ Italt n[yJIt,'.1'I{IIJIel'LI OqeHb TeCIIbIe I{ MaHCI{-

r\lailbHafl pil3HOLITl, A'1 tlH BoJIH lrC lpeBoC \OltllT 100 A'
tr4nrenculuocrtr orrelrb He6ofli,irroro rILIcJra Jrl,IIlI4ii B rrerlrpex MyJrt,rlrrlJrerax

r{BMepI{JI Heclto.rrbHo parlee [11] r'anxre tDpepnxc [21]. ycnosr{fl I'{sMepeHl{fl:

.11yla flocrofll.IHoIo rolta upu IIoH]I]I{eHIIONI /(aBrleIIIIIa (30 at'at, pr. cr.) trpII CI{JIe

rLHa I -5 a; D.[eilrpoAr,I MeralrIuqecxlIc; crenrporpa{ c Boll'Iyroft pelxerltoit

$,4 at, paguyca I(pII;IIBIIT,I. IeTepoxlloMuaq t[olorrcrprra ]lpoBoAI{JIacb IIpII 1ro-

r{orrdrr perr{crparIrl}I cueHrpa rreprroro Te.rra npir rer{[el]aryllc 1400" K. ,[,auur,re
eTr.rx I;Bl,Iepenuii, upnneAellllble H uIRaJIe ttnuros AJI;I HalI{Ao;o OTASJI5II9IO

IryJIbrI,rrIJIera, Tar(irie Har\,Ir{ I,IcrIoirbBoB&IrI{ trpl{ cooraBJrerrl{u cBoAlroii Ta6r. 3.

$ 2. CocranJrcutle cBo[ltofi Ta6[t{ql,I Bcfltl'lrrll lg //
B lrrl(aJre f(lruros . 

.

B ra6n. 3 /Iaua cloAna cIleAHI{x BHa{eurri,i cI{Jr ocqr{Jlllflit'opoll JrI'IHIli'i Ti I,
rroJryareHrrjrrx g pacclrorpeurrsrx Br,rme pa60rax.-T^a6"nuqa .cocrallJrena rro IIopgA-

r{oBbrr,r IIor{cpaNI NIy.TIl,rI{nJIeroIl, [l]I,Illflrl,rr s [12]. B t-ii rpa{e I(aHLI ]loMepa

MlJrr,TrrIr.rreTOB r,r r,lx Cept{anlgge o6OaHa.rCn.rae, nO 2-li-..IlHyTpCHIII{e HBaIITo-

Br,re qI,ICiIa HI4lIiHeIo I{ Bepxlle1g CocTo.aHIIft ll.[fl Ha]I{[Oi't JIIIHT{I4, s 3-ii - uo-

TSHTIIIaJIIi BoB6ylrtAenfitl E nnxruer0 I4 Bep,\I{elcl cocrofiHI4Ii , s lt-it - AJII4IIa BoJI-

I{br, [pr.rHrrran u ra6,nUqax Crrcrirl]a"rltrr,,tx .,rnr.rr-t 1221; ectm ltaHafi-JII46o C[eIt-

TpaJIbHafl Jr\LrLlTr{ o'rcyTcrBycr 1l i)TI{\ ta6'ur'trIax' ee ll'lTrrHa BoJIIlLr [pI'rBeAeHa rro

Ii2]. Su.raotrHI{ y;prrntt rorrt n ra6nr'rtie oBlratlalor, rITo B ItoHqe [aparpa{a rl

Drr{N,r Jrr{Hr{.aN{ J\aHl,t [pI,IMetIaHI4tI. B s-i,i rpa$e AaHLI pelroMe-lAyeN[r,Ie cpeAI{I{e

Br{arrerru.ff Beruqr,IH lg gf, nrrpalueHlllle Il uHaJIe ttlrrlrou [1]. ]l 6-ft rpa{e ToI(1-
Barra tIaHcldN,raJrLHiIfl pa3rlocrr, N[exr4y npui.rnul,Irr l]IIarleHlrfll\[rr Bcex BeJlanuulg gl ,

Irpr{H.ETbrx BO IIHI4}IaIII{e npl4 y0peAHeIII{I,I; DTa paBIIoCTr, I'to}I{eT CJI}}HI{Tb II€Ito-

Topr,rr{ Itpr,ITeprreNr HaAe?Ituocrr{ penol'IeHAycN{oio 3Ha-Ieur'rn, 1g gl' B 7-it rpa{e
yKaBaHLr lIcTorIHI{I{Il (uo nyuepaql{I{ cflI{clta Jll4reparypbl), uCnonlaOBallHble

A11fl IIOJIyqeHIIfl BeJtIITII,IH, IIpLIIIeAeI{HLI1 B S-ft rpa{e. rIUC.nO STIIX I'ICTOqHI{I{OB

rOBOpl..IT O HOJII,IqeCTIIe oTAeJIrHLIX LIBI'lepeHl4ft, IpI'{HTITLIX BO BHI4I{aI{I4O IIpI{
uo.rryqerrr{r{ Ilenouerr/IyeNroro BrraqcHl,rfl. Bcero B ra6JI. 3 ynaaano 737 cuett-
p aJr LHbIx JI tr4H1{1"r, npI{HaA.rI e}Hau{ux 2 5 5 N'Iy,It brI{rIJI Crar{.
' Ary y4o6cr.na r{crroJrbBoBaHr{fl 3r.raqeHr,li,i tg gl B IIpaHrI4YeCHoft pa6ote n

ta6r.. 4 ilpI.IBeAeHLt cIICItrpaJIbHI{e JIIIHI{III B IIOpfIAI{e BOBpacTaIII4f AJII4II BOJIH,

Eor{epa IVIyJI1;TI{II.rIeTOR, I(OTOpbINI DTI{ JII{HI{I{ npI{HaAJIe}I{aT' I',I pefioMeHAyeMlle

senu.IuHli 1g gl. ,(noerouun-( : ), rocraBrlel{}Irde pfAol\f c atoii Bertr{'tt4lloit,

o6oanaqaror, rITo IaHHafI BeJlr{rrr{Ha [oIyqeHa ToJIbno I,I3 OIIHOIO Ll3MepeHtrfl.

flpra nOlyuenuu CpeAHllx Be.[uqI,IH Ig gl 
-uCxrrcaIa,[LIC], 

Te OTASJIIIILIe I{3-

MepeHI{rI, I(oropr,Ie tst,txo/U.IJII{ 3a IIpel1e;rtLI + 0,30 upl{ COuocTaBJIeIlI{I4 Idx c AaH-

ur,rrnrra [1] r l2l.
Ilpu o6paaoBaHI,{I{ cpeAHero I{3 I{3NlepeHI,Ir"I, fipoBeAcHEbIx_pa3]ILIMI4 MeTOAa-

MI{, UIpaeT CyIqeOTBeHHyIO pO,-IL TOTIHOCTI ETI{X I{3N{epegr'rii. Br,ilUe, fIpI{ aEaJII4-

Be orAeJrbHLIx r,r3Mepeurlrii, nlrr r{N[eJrr{ BoBMo}r{Hocrb xapal(TeprrBoBarb ery rorl-
Eocrr,'cpeAueii apu$ueru.recnofi rrorperrruocrbro oAEoro r4sMepenl{fi. 3ro nerrto

6r,r,ro cfie.narr,, Kbrga lrpr{ colocraBJrelr}rfl Aaglrbrx ABlrx aPTo]oB Ie Ha6JIIoAa-

erc.E cr{crerraruqecltoro xoAa B pa3Eoor.fix 1g gf, xax s [2 ,5-7, 10].
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,t

5-5
4-4
e9

5-4
L+-O

4-5
;t-4

5-4
J-+

E-8, ee 1", A re sl

L,73-4,52
1,73-4,51
1,,74-4,52
L,73-4,50
L,73-4,50
L,74-4,51
1,,73-4,49

L,74-4,63
1",73-4,6L
1,,73-4,63

1,88-3,34
t ,87-3 ,32
t ,87-3 , 3t

t ,88-3, 45

L,87 -3,4L
t ,87-3 , 39

t ,88-3 ,90
t ,87-3 ,89
( ,87-3 ,89

t,88-3,97
t ,87-3 ,96
t ,87-3 , 95

1,88-4,18
L,87 -4,L8
1,,87 -4,15
1,,88-4,24
L,B7-4,23
1.,87 -4,2L
1,88-4,43
t,87 -4,4t"
1,,87-4,40
t ,88-4, 39

L,87 -4,38
L,B8-4,44

1,87 -4,66

t ,88-4, 67

L,87 -4,66
1,87-4,66
1",88-4,64
L,87-4,64
L,B7-4,65
L,87-4,64

{ ,88-4, 69

L,87-4,68

4465,81
4471,24
448L,26
4489,09

4479,10
4496,15

4480,59

4299,23
4284,99

4276,43

8468,50
8518,37
8548 ,07

7978 ,88*
8024,84
8068 ,24

6092,81
6t2t,01
ttUt6,22

5953,,t7
5965,84
5978,56

5409,6t
5397 ,09
5389 ,99

5265 ,98
5283,45
5297 ,26

4885 ,08
4899 ,91
4913,62
4915,24
4925,4L

lr8tt ,08

t+440,35

4449,L5
4450,90
4453.7L
4463,54
4463,38

4436,59
4441,27

44L7,28
4426,06

3,20
3,13
3,46
3,L7

3, t8
2,4L

3, {t
2,59
2,92

2,28
2,L9
2,L8

2,41
2,35
2,L0

2,24
2,17
2, 09

3,07
2 ,98
2,94
q1a

2,63
2,42

2,98
,4,
2,86

3,48
3,40
3,34
,11

2,L6

3,00

3,76
3 ,63
o tJZ
2,76
2,80
2,86
2,49

3,23
3,08

Ta 6,rlrrIa 3 (npogorxtenre)

Marrcr'r-
rr a Jr bHa r{
ll43 HOCT b

tr{croqHHfi

0 ,39
0,23
0, 58

0, t8
0,40
0,13

[L, 2, 4, 7, L0, 1,L1

lL, 2, 4, {0, ttl
[L, 2, 4, 8, 10, ttl
lL, 2, 4, 10, ttl
12, 4, 7, 10, tl]
12, 4, 8, 10, ttl
I2l
t2t
t2t
[2, 8]

121

12l

12l

12t

12t
t21

t2l
t2t
t2)

ll, 2, 4, Lll
[L, 2, 4, 7, L1"1

11,, 2, 4, 7, LLI

12t

t2l
12t

ll,2l
lL, 2l

lL, 2l

lL,2, 4,7, 8, L0, 1{"1

lL, 2, 4,8, 10, tll
lL,2, 4,7, 10, 111

[2, 4, LLI

12, 4, LLl

12,41

12,4l

12, 4, 7, [01

12, 4, 7j

12,41
12,41
[2, t0]
[2, t0]
12, 4, L}l

12l
[2, t0]

0,L2

0 ,06
0 ,09
0,23

0, t3
0, t1
0, t5

0,37
0,31
0,33
0,47
0,46

0 ,01

0 ,01

0,L2
0,32
0, 03

0 .33
o ,20
0,36
0,53

0,35

I{oMell Myrbrrl-
lJreTa rI ncltexoll

208



Iloucp uyrlru-
Ir"'reTa II llelcxo,q

t6t
azQ - 

6tfo

L62
a\G - tBFl

{63
aze _ rtl:lo

166
a\G - 6110

L7L
a7S - !J7P0

173
arc| _ eiF

175
ctr'Co - e:rG

176
zsGo - ebH

L7't
z'Ge - 

g'F

179
,r,60 - 

giG

182
ziFo - a6D

Ta6rirqa 3 (nPogounrenue)

]T_8, X },, A

4-Lr.
J-d

D-zt
3-2
4-4
o-o

5-6
4-5
;1-4

4-5
3--4

0-t

L,B7-4,67
1,87-4,68

t , 88-4, 79

L,B'l-4,77
L,87-4,77
5,,87-4,76

L,8814,84
1.,87 -4,83
L,87 -4,83
1. ,87 -5 ,L7
1- ,87-5, t6

1,87 -4,31

2,fJ3-4,51,
2,0L-4,49
L,99-4,ttl
L,97-4,47
L,96-4,46
2,0L*-4,{$
1,,99-4,/+7
L,97-4,46
1",96-4,45

2,03-5 , t9
t ,99-5 , t6
2,0L-5,L9
1,99---5, t7
t ,97--5 , t8

2,03-5,23
2,01.-5,20
t ,99-5 , t9
L ,97 -- 5 ,17
t ,96, -5 , t6
2,03-5,22
2,01-5, t9
t,g9- 5,17

2 ,0t--5 , 36

2 , 03-5 ,86
2,ol-.s,84
1,99-5,82
1,97-5,81
{.,96-5,80

2,1.3-3,57
2,LL-3,57
2 ,09-3 , 56

4404,90
r:4L6,54

4263,L3
4282,71

4251,6L
tQ65,7L

41,69,35

4166,32
4164,L4

3738,90
3748, (0

5054,08*

5025,58
5013, 30

5001 ,0t
4989, t5
4978,20
4977,74
4973,05
4968 ,58
4964,75

39tt, t9
3888 ,02
3882, t5
3875,26{,
3868 ,40

3882 ,89
3866 ,44
3858,'i.4
3853 ,73
3853 ,05
3895, 25
3882 ,33
3873,21

3707,53

3226,L3
3223,52
322r,38
32Lg,2l
32L7 ,94

8518,05
8467,L5
8424,4L

6-5
5-tt
4-O

2-t"
5-5
4-4
J-J

2-2
6-6
4-4
D-O
4--5
J-4

D-'
5-6
4-5
3-4
OQ

6-6
5-5
4-4
5-4t

b-tl

5-5
4-4

5-4
4-O

{4 .-aL,u. ItpblMc(ofi o6cepDar., r. XXXIX 209

2,79
2,61

3, 50

3,40
2,5{J

2,56

2,85
2,65
2,53

2,96
3 ,36

2 ,89

1o oI

4,01.
3,98
3 ,66
3 ,65
3,64

2,L4
2,L3
2,42

tWrrtcr- I

ue,rrnaE I

paaHoc'rs 
I

0,36
0, {.6

0,28
0, 40

0, t8

0, tB
0, t3

3,46
3,46
3,30
3 ,05
2,93

2,78
2,82
2,53

3,28
3,00
J,4l
1.,67

3,44

3,97
3 ,63
3,46
o,,).I
o,.fJ
3 ,57
3,47
5 lr{

3,01

0 ,16
0,55
0,24
0,02
0 ,03

0,40
0,2L

0 ,38

IIcroqHI,IIt

[2, t0l
[2, r0]

[2, 7, 8l
[2, 8, 1.01

tr0l
[2, 8]

[2, t0]
[2, 10]

t21

12,

t2l
t21

L2l

,
2,
,
,
21

2l

4l
41

4, 7, 9l
4l
4l

4l
4l,

t21
lzt
t2l
t21
121

t2l
t2l
t21

t2l
121

t21
t21
t21

tzl

lt, 2I

t21

t2l
t2l .

t2l
t,) I

t2l
t2l



HoMep Myrbrrr-
IrJIeTa tI flepexo,4

r83
zsFo _ e5F

184
zsFo _ lbF

185
z5F0 _ eiG

186
zsFo - gRF

t87
zbFo _ e,H

(88
zbFo _ e5D

189
zsFo _ gbF

190
z\Fo - gbc

192
zhF0 _ h5D

196
agD _ fr3P0

197
a,D _ p3p0

198
agD _ aaF|

5-5
4-4
aa

L-1.
5-4
4-O
Q'

4-5
5-4

L-2
5-5
4-4
J-J

4-J

5-6
4-5

L-2
4-4

5-4

5-6
4-5
3-4
5-4
4-3
3-2
2-l
o,

5-5
4-4

5-6
4-5
o 

-zt
5-4

D-Z

3-4
9_q
1-2
3-4

T a 6.rr rr ll a 3 (rrpo;lo.runeuze)

U-r,"rl X,, A lg c/

2,13-4,51
2,1"L-4,49
2,09 4,46
2,08-4,47
2,08-11,1a11

2,13-4,47
2,\L-4,48
2,Og-4,45
2,11,-4,49
2,09-4,47
2,08-4,46
2.08-4,45

2,'13-4,97
2,LL-4,85
2,09-4,84
2,LL-4,94

2 ,L3- 5 ,22
2,LL-5,L9
2 ,09-5 , tg
2,08-5, t7
2,08-5,17
2, tt-5,10
2 , t3-5 ,20

2,13-5,22
2,L1.-5,2L
2,09-5,L7

2,13 5,2[
2 , t1-5, tg
2,09-5, t8
2,08-5, t7
2,09-5,(9
2,13-5 ,35
2,LL 5,34

2 , 13-5,86
2,Ll-5,94
2 , 09--5 ,82

2, t3-6,05

5224,32
5224,55
5224,56
5223,64
5222,69
5263,50
5255,83
5247,3L
5186 ,3zr
5L94,04
5201 ,10
5207 ,87

4503,78
4497 ,73
4492,55
4515,62

4030,51
1t026,54

4021 , 83
4017 ,77
4015,38
4040,32

4016,28

4013,59
4008 ,06
4005 ,97

4003 ,81
4002,49
3999,36
3994, 70
3984,33

3828,19
3822,03

3306 , 88

3309,73
3312,69

3141,67

6419, t0

6186,15
6L4g ,7 4

6138,38

5999,04

3, 39

,oo

2,78
2,92
2,70
2,84
2,71,
2,6:)
') a,

2,71
2 ,80
,) ,7 )l

2,48
2,47
2,38

J, Ll4

3,57
3 ,l'r5
J,Zl

2 ,83

2 ,8;

3,55
3,U+
2 ,83

3,12
3,03
3, {3
2,80
;J ,06

3,76
3,20

3,92
3,46
3,70

J, /0

1,892,L7 -4,09

2,L7 -4,L62,15-4,16
2,1,4-4,1,5

2,17-4,22

2,45
2,20
2,t5

o ,44

210

MaHcrr-
TIA.'] bHA'I
pa3HocTb

0 ,01
0,3ri
0,14
0,30
0 ,01

0,32
0 ,04
0,21
0 t3

0,33
0,L2
0,37
0,16
0 ,03

0, 13

0,35

0,09

0, t8

IIcro'rrrnH

[2, 4l
12, 4l
12, 4l
12,41
[2, 4l
t21
t2l
[2, 4l
12, 4l
12, 41

12,41
t21

lzt
t21
t21
t21

[2,8,10, tt]
12,.4,0, 1,1"1

[2,9,10, tt]
[2, (0, {1]
12, l,Ll
12t

t2l

12)
tzl
l2t
[2, 10]

[2, r0]
t2t
[2, (0]

t2t

t21
[2, 8]

t2t
121

t2l

12l

t2l

t2)
t2l
I'It-)

l.2l



llouep ntylr,rl'r-
IlireTa rr ne.!e xoE

199
a\D _ u3P0

200
a\D _ u3 1to

201
a\p - uspo

202
a\D _ tsFo

203
asD _ t3D0

204
agD _ usPo

205
alD rsDc

206
agD _ s3F0

207
axD _ u3P0

208
aeD _ (13D0

209
b\P _wsD|

2Ll
b\P _ aBDo

2t2
bsP - y?Po

2t4
ba P _ y3S0

216
bsp _uaDr

218
bsP _ r3D0

T a 6 nr{l1a 3 (npog,onrHentle)

E-8, ea r,A 1g sl

2-l
t-0
1.-1.

n-4
o9

L-2
.l-D
oo

D)

t-t
il-+

L-2
r-t
L-2
90

2-L
t-t
L-,t

J-+
oi

L-2

2-L

J-O

t-t

L-2
0-t
o9

L-2
0-t
,,

5052,87
5062,11
5069, 35

5048,2L

4921,77
t$tg,87
1$28,3tt

4948, t9
1$41",58

4848,47
4864, tB
4880 , 

gt

473'1 ,'17
4l JJ ,4t)
47IQ,LL

4696,94
4ti86,92

4360,49
4354,06
4343,79

4311,65

4150 ,96
4159,64
4l7L,o3

4099,17
1fi77 ,L5
4079,72

4035 ,83
4i)33 ,91
4034,91

8496 ,03,r,
8;39,36
8569,77

loDl+,44

7611+, 50

7i180,55

73iB ,39

5780,78
5752,84

4995,0B

4404,28'r
4421,76

3,07
2,gL
2,84
2,47

J, J+

3 ,09
o ,Zo
2,ttL

2,55

90,
2 ,60
2,5I

2,87
2,76
2,45

2,46
2,42

3 ,06
2,79
3 ,04
9Q)

o rJZ

J,za

3,1,4
3, t3
3 ,01

:],45
3,07
2 ,86

2,1,6
2,16
t,92

2,36
2,L7
2,07

3,44

2,51
z,Jd

2,65

3 ,57
3,38

2-L
L-L

2,L',|-4,63
2,L5-4,59
2,L4-4,58
2,L4-4,59

2,L7-4,69
2,15-4,66
2,L4-4,67
2,L4-4,66
2,L5-4,65

2,L7-4,73
2,L5-4,69
2,L4-4,67

2,L7 -4,792,L5-4,76
2,L4-4,75

2,L4-4,77
2,L4-4,78

2,L7-5,02
2,L5-4,99
2,1,4-4,99

2,L4-5,0L

2,L7 -5 ,L4
2,L5-5 ,L4
2,L4-5,L0

2,L7-5,L8
2,15-5,18
2,L5-5 ,L8

2,L7-5,24
2,L5-5,2L
2,4,4-5 ,20

2,24-3,69
2,23-3,67
2,22-3,66

2,24-3,85
2,23-3,85
2,22-3,87

2,24-3,95

2,24-4,37
2,23-4,37

2,24-4,7L

2,24-5 ,06
2,23-5,04L-2

211

IUaficn-
MAJIbHA'1
ll a BHOCT Il

0,24
0,47

0,34
0,22
0,04

0,tt

0,43
0,,t0

0,02
0,30
0,24

0,29

0,2B

0,26
0,4L
0,25

0,20
0,L4

[2, 7, 9, 10]

[2, (0]

121

12)

12,
12,
12,
t2t

4, Lol
4, l0l
4l

t2, r0l

121

t21
12t

121

t2t
t2t
t2l
tzl
[2, t0]
[2, t0]
tt0l
tzl

[2, 8, t0]
[2, B, 4"0]

[2, t0]

[2, B, tol
tr0l
[2, t0]

[2, t0]
[2, 101

[2, t0l

t2t
t2t
t2l

12t
12l

12t

12L

lzt
12t

tzt

[2, t0]
[2, L0]l

14*

tr{cro.rEilH



Ta 6turla 3 (upogonmenue)

Holrep nylrrlr.
[JreTa r{ nepexoA

218
bsP _ rsDo

zLS
b3P - ,r3LSo

220
btP _ usPo

,,,
blP _ t3P0

224
aBH _ $aGo

225
aBH -u?Go

qrn

atII _ z7H0

228
a|H _ a3II0

ng
aBH _ lltco

231
a'rH - ztlo

ZJZ
esH - dGo

oa9

o,BH - nsllo

234
asll _ SlrI.Io

zoa.
a3I:l 

-.tt?Go

236
l,rc - #Go

| ,,rr-u,0,
2,24-5,02
2,23-5 ,01"

2,23-5 ,04

443L,28
4438,23
4444,27

4389 ,08

4203,46
4200,75
4{83,30
4tB8 ,69

3698, tg

8438 ,93
8450,89
84L6,97

7440,60
74gg,6L
7496,L2

5999 ,68

5715,13
5739,5t
5740,02

5565,49

4856 ,0r
4870,14
4868,26
4882,35
4893 ,0S

4778,26

4759,28
4758,L2
4742,79
4769,77
4766,33
4747 ,68
4734,68

4346,1.1

4318,64
4325,13
412L,66

8598, tB

0-t
9_'
,1,-1,

t-1

.),
2-L
t-0
L-2
,_,

6-5
5-4
4-'J

6-5
5-4
4-3
4-5

6-6
5-5
4-4
4-4

5-6
4-5
6-6
5-5
4-4

o- t)

5-5
4-4
6-5
5-4
5-6
4-5
4--5

6--5
5-4
4-A

tg sl

,o,
2,74
2,62

3, t8
3, L6

3,04
3 ,03

3,39

2,56
2,56
2,24

2,44
2,43

2,77

3,00
3, 15

2,80

3,05

3,74
3,50
Dr.lD

2,81
2,31'

3, 1t

3,7 5

3,7L
J,4+
2,68
2 ,83
2,36
2,43

3, t3

3,7L
3,62
3,53

1,95

2,24-5,20
2,24-5,18
2,23-5,1,9
2,23-5,L9

2,24-5,58

2,25-3,71.
2,24-3,70
2,23-3,69

2,25 -3,92
2,24-3,91.
2,23 -3,87
2,23 -4,30

2,25-4,43
2,24--4,41
2,23--4,',i9

2,23-4,46

2,25-4,8L
2,24-4,79
2,23-4,78
2,25-4,77
2,24-4,76

2,23-4,8L

2,25-4,86
2,24-4,95
2,23-1t,85
2,25-4,83
2,24-4,83
2,24-4,81+
2,23-4,93

2,23-5,07

2,25--5,12
2,24-5,LL
2,23-5,L0

2,26-3,69

212

Mar{cn-
trfaJIbnafI
pasIrOCTr)

0 ,03

0, t7
0,45
0,1'7
0,21t

0,57
0,52

0,25
0,57
0,55

0,37

0,25
0 ,34
0,36
0, t3

0,53

0, 01

o,40
0,L4

I{cToqEI{}(

t21
[2,
t21

t2I

12,
12,
12,
12,

t2)

t21
t2)
f,2l

t2l
t2l
a2l

t2l

121

12,
[2,

t2l

12,

12,
[2,
I') IL-l
t41
f.)
lL t

,
,)

,)

,)

2l
,
2l

7, 9]
el

101

8, tol
8, t0l
r0l
8, 1ol

1() I
101

4,
4,
4,

r0l
r0I

8l
7,9,
7,9,

el

4, 7, tol
4, 7,9, L}l
4,7-gl
4l

4l

12,

12,

[2,
t2l

121

1(ll



lIoM(rp MyflhTu-
nJreTa r.r Ilepcxol

237
b7G _ ylFo

238
btG _ z7.rl0

239
bLG _ u3IJ0

240
blc _ lltco

241
btc -.dco

242
b7G _ r3[I0

blc - ?orco

244
blc _ !!1JI0

245
b7G _ u3G0

247
btG _ utco

249
z5.Do 

- e'F

250
zspo _ l51t

25L
zbDo _ gsF

252
zhDg _ e\D

zoJ
zsDO _ e5P

Ta6;rr,rr1 a 3 (npoqonxrenre)

4-5

6861,47

60gt , t7

5823,71

5644,t4

4836 , t3

4799,80

4424,39

4393,g2

4368,94

3574,24

5662, t6
5675,44
5689,47
5702 ,68
57L3,92
5708, 23
5711,88
57 16,48
5720,48

4825,46
4827,58

l+270,L4

4256,04
4261,,60
4266.22
4278,81
4249,L2
4258,54
4265,28

4L37,29
4143,05
4L3L,25

]s c/

2,Vt

3, 07

2,65

3,47

2,78

3,24

2,65

3, 39

2"77

3,44

3, 3t

2,99
2,82
2, 68

2,66
2,88
2,65
2,63

2,62
3, t0
coo

oDn

3,28
2,98
2,84
3,20
3,2L
3,22

3, 50

3,29
2,94

Mar(cu-
lIAJIbIIA N
pa3rlocTb

0 ,08

0 ,37

0,3I

0,L7
0,26
0, L9

0, 34

0,44

0,20

0,50
0,L2

0,27
0,01

0,28
0, t9
0 ,23

E-8, *l r, A

4-4

2,26-4,08

2,26-4,30

2,26-4,38

2,26-4,46

2,26-4,81"

2,26-4,85

2 , 26-5,05

2 , 26-5,09

2, 26-5,08

2,26-5,71

2,3L-.4,50
2,30-4,49
2,29-4,48
2,28-4,47
2,28-4,44
2,3L-4,49
2,30-4,48
2,29-4,45
2,28-4,44

2,3L-4,87
2,30-4,85
2,31-5,22

2,31-5,23
2,30-5, 2t
2,29-5,18
2 ,30-5, 18

2,29-5,21
2,28-5,20
2,28-5,L7

2 ,31-5, 3t
2,30-5,27
2,29-5,27

4-4

4-4

4-4

4-4

4-5

4-3

4-4

4-5
3-4

L-2
0-t
4-4
J-D
qo

1.-L

4-5
3-4
4-4

4-4
29

,e

L-2
0-1
4*3
d-z
o9

0, t6

213

tzt

a2, 4, 7l

t21

lL,2,4,71

l2l

l2t

t21

12, 4l

[2, t0]

tzl

12,41
[2,9]
12,41
12, 4l
lzt
t2l
tzt
12. 4l
lzt
12l
[7, 9]

121

12,
12,

I2l
t2l
12,
12,
lt0l
12,
12,
42,

g, L0]
7, tol

r0l
101

8, to]
8, to]
8, 101

I,Ic'roqErK



HoMep Myfibrrr-
IIJIeTa r{ UepexoA

254
zsU - gbF

256
cBP _ fr3P0

259
aRP _ u3P0

260
cgP _ s3D0

26L
csP _ a3P0

262
csP - riA

265
z31to _ exF

266
zsFo _ eec

267
zslto _ g,F

265
z3D0 _ e3F

270
zsA - gBF

272
aLP _ zLPo

273
arP _ytPo

274
arP - dDo

Ta6,un11 a 3 (rrpogo.rrxrenue)

.)o
,1._L

2-'1.
t-0
1.-2
0-t
z-o
L-2
0-t

t-t

A'

OQ

4--4
J-J
o.)

3-.4

/!,-2

L_:2
t't

t-t
,1,-L

L-2

2,3L-5,37
2,30-5,34
2,29 -5,32
2,33-4,1,0
2,32-4,09
2,33-4,09
2,32-4,08
2,32-4,09
2,32-4,09

2,33-4,61
2,32-4,59
2,33-4,59
2,32-4,58
2,32-4,6L
2,32-4,59

2,33,4,92
2,32-4,92
2,32-4,90
2,33-4,90
2,32-4,90

2 , 33-5,00
2 , 32-5, 00

2,33-5,04

2,42-4,69
2,40-4,65
2,39-4,65

2,42-5,L2
2,40-5,LL
2,39-5,09

2,42-5,20
2,40-5,L8
2,39-5,L7

2,48-4,69
2,47 -4,672,46-4,65

2,46-5,L7

2,48-4,,16

2,48-4,3L

2,48-4,33

4058,L4
4057 ,62
4071,21

7038 , B0

7009,35
7050,65
7010,94
6996 ,63
7004,66

5429,1.5
5+48,90
5474,46
5473,55
5404,02
5446,64

4805,43
4792,45
4796,22
481.2,25

4797,98

11637 
, 88

46L9,52

4558,t|,t,

5477 ,7 t
5481,43
5488 ,20

4563,43
4555, 08

4570,SL

41+36,64

4430,02
4433,58

5648,58
5662,9t
5679,94

4557 ,86

7352, t6

6716,68

6677 ,17

[2, 10]

[2, '10]

t81

t2l
t?l
12t
lzt
121

t21

[2, 7, 9l

t2)
t2l
t2l
t2t
t21

121

12l
t2l
t2t
t2t

t2l
t2l

t2l

tzl
t2l
l,2l

t2l
t2l
t2I

3,31
o,4J
3,2i

2,70
2,25
2,26
2,25
2,47
2,30

3, 07

2,65
2,65
,11

2,77

D,D;
3, 31

2,gl
2,86
2,79

3 ,06
2.,66

2,59

3,30
3,21t
3, t3

2,54
z,lJ
2,91

2,74
2,74
2,',i8

?;,L4

3,L2
2,7lt
,1.)

,,R

2,65

2,47

0 ,23
0,18

0, tt

4-4
,0

4-5
.1-4

t2l
121

12l

214

},, A . I Manclr-
Ig (/ | rua.nuiaa llcroqErrri

12\

I2I



Houepny;rsrrr lr- rl
rrJrera u Iret)exon l" " 

I

275
alP _ zts0

276
atP _utPo

277
arP _ uLPo

278
,aLP 

-wlU
279

arP _ u7D0

280
.$rp - atfo

28t
blD _ rtPo

282
.$rP - ptPo

283
btD _ wlFo

284
,bLD 

- u1D0

285
.atH 

- zllfo

286
aril - 'ArGo

287
aLH _ fi7Go

288
a7H _ zTlo

289
.atil _ llr.Ilo

290
.aLH 

- aTGo

291
.atil 

- frrHo

rot
.arH _ u7G0

293
.zBCo _ egF

294
.zlco _ e1G

295
EsGo _ g31t

256
zsco _ lslr

t-0

t-t

t-t

L-2

L-2

2-L

qt

OQ

5-5

5*4

b-4

D -t)

b-b

5-4

5-5

5-4

5-4
4-3
QO

5-5
D_-D

5-4

D-O
4-5
3-4

Ta 6nr{qa 3 (upo,rlonxeune)

,r, A ts el

2,48-4,72

2,49-4,85

2 ,48-5 , 30

2,48-5,40

2,48-5,4L

2,49-4,64

2,49-4,32

2,49-4,85

2,49-5,00

2,49-5,4L

2,57-4,28

2,57 -4,44

2,57-4,81.

2,57-5,oo

12,57-5,09

5511 ,78*

5206 ,08

4372,38

4227,65

421L,73

574t,22

5258,44

5246,L5

4575,35

4237 ,89

7189 , 89

6575,18

5503 ,90

51"20,42

4938,29

4369 ,68

4278,23

3926,32

6215, 28

6220,49
622L,4L

5064, 07

5068,33

4908 ,46

4L27 ,54
4L23,57
4122,L7

215

2,9L

3,82

3 ,29

3, t5

3,L2

2,55

3,L4

2,68

3,54

3,65

3 ,07

2,47

3,45

2,57-5,39

2,57 -5,47

2,57-5,7L

2,68-4,67
2,67 -4,65
2 ,65-4,63
2,68-5,12
2 , 65-5 ,09

2,68-5,20

2 ,68-5,69
2 ,67 -5 ,66
2,fi5-5 ,64

3,82

3,30

3,56

3,7t

3 ,88

3,30
J,ZO
3 ,06
3,4'5
3,25

3,03

3,87
3,99
3, 57

Maftc!I-
MAJIBHAq
pasr{ocTr,

0,81

0,00

0 ,10

0,27

0,10

0,23

0, L8

0 ,53

0,40

0,L4

0,52

0,22
0 ,00
0,29

0,41

0, t5
0,L7
0, 28

I{cro.rEHri

r2l

lt, 2I

[2, t0]

[2, t0]

t2I

tzt

l2I

l2l

[2, to]

[2, 8, t0]

t2t

t21

[2, 7, g]

12, 4, 7, 9, l0l

[2, 9]

[2, 9, t0]

[2, 4, B, t0]

[2,8-to]

[2,9]
[2, g]

12,91
lzt
[2, 9l

tel

[2, B-10]
[2,10]
[2, 9, t0]



HoNrcp lryrbru-
nJrerii rr rcpoxoE

296
zsco - l\H

297
z3G0 _ hsF

298
ztlj - 

elF

300
zl1to _ etF

301
211t0 _ e7G

302
ztao _ llF

304
zlGo - erf

305
z1G0 _ etH

306
z3S0 _ e,P

307
y3D0 _ llF

308

a5G0 _ f51r

309

u5G0 _ l5H

316

!)7P0 _ erP

1 y. Q.r
asF _ u3F0

2y.Q.
a3F _ o3G0

3y.{.
alF _ rtF1

av.b.
a1F * u3F0

5-5
4-4

D-4

OD

3-4

4-3

' V. ,1" ,y""rfitrJrer6r [aHbr [o [13].

J-J

o-{1
L-2
o-D
4-J

6-7
il-rr
4-5
3-4
z- i)

b-C)
5-5
t-L

4-tL
JJ

J-4

4-5
o-4

4-4

Ta 6 nuqa 3 (npo6o;rrrenue)

E-8, oe ?r, A Ig gl

2,76
2,8L

3,L7

,), J4

J r4l

o,+4

2,68-5 , 66

2,67-5,64
2,68-5,74

2,73-5,07

2,77-5,0g

2,77 -5,69

2,77-5,76

3, 05-5 ,09

3,05-5 , 62

3,og-5,71

3,17-4,91
3, t3-4,88
3,32-4,87
3,29-4,84
3,32-5,47
3 , 3i-5, 46
3,29-5,45
3,28-5,44
3,27-5,43
3,32-5,44
3,31-5,43
4,3L-6,62

0,05-4,22
0,02-4,2L
0 ,00-4 , tg
0,05-4,21
0,02-4,L9
0,02-4,22
0,00-4,2L
0, 05-4 , 65

0,02-4,64
0,00-4,64
0,05-4,64
0,00-4,64

0 ,00-4,65

4149,45
4142,49

4032,63

5259 ,98

5351 ,08

4221+,79

4t23,31

6098,67

48u8,53

4688 ,39

7069, tt
7035, B6

7996,53
7961,58

5804,26
5?85,98
5774,05
5766,35
5762,27
5832,47
5812,84

5341,50

2956,13
2948,26
2942,00*
2967,22
2956,80
2937 ,32
2933, 55

2679,93
2669,60
266L,97
2685,L4

2657 tLg

2654,93

3,52

3r45

,), ,.1

3,56

J,OI
3,05

3, 55
3,46

3,54
3,99
4,00
3 ,90
3.82
c (t

4,07

3, tB
3,07
2,97
2,25
2,Lg
2,L5
2,21

2,39
2,25
2,19
I ,78
( ,83

L,44

216

0, (5

N{a H('rr-
MiIJIbHAfI
pa:]IIO0TE

0,34

0,L2

te1

tsl
[9, (o]

[2, 9]

12l

[2, 8]

L2l

[2, 91

t2, el

teI

t2)
121

l2l
I2l
12, 4, 91

12, 4, 91

12, 4, 7,

12, 4, 7,
12, 9l

te1

tel
t2t

121

t2t
121

t2t
12t

121

12)

l2t
t2l
121

t2I

tzl

L2t

0, 20
o,t4
0,51
0,33
0,49

el
el

llcroqHrrli

0,[2



llorrrep MYfibru-
lJrera 14 nepexo/I

11 y. Q.
a3F - u3J)0

6v.{.
agF -_ t3I0

7 v'{.
a31t - tsDo

Bv.Q.
a\F _ s3D0

0 ,05-4 ,7 L

0 ,02-4, 69

o ,00-4 , 67

0,()2-4,71,
0 ,00-4 , 69

0,05-4,77
0,02-4,76
0,00-4,75
0 ,05-4, 76

o,o2-4,75
0,02-4,77
0,00-4,76
0,02-4,79

0,05,-4,90
0 ,02-4 ,90
0 ,00-4, 90

0 ,02-1r ,90
ct ,00-4 ,90

0 ,05-5, t0
0 ,02-5 ,09
0,00-5,08
0,05-5,14
0,02-5,12
0,00-5,10
0, o5-5 , t2
0 ,05-5 , 22

0,05-5,23

0 , 0:l-5 ,40
0 ,02-5, 38

0,00-5,37
0,02-5,44
0 ,00- 5 ,43
0 ,05- 5 ,48

0 , 83-5, 20

0 , 90-5, t3

0 ,90-5,30

0, g0-5 
, 40

-1_eh5:g

10 y. {.
a1F _ u3G0

It y.{.
&3F _ ssao

tz v. Q.
alF _ q3D0

13 y. 0.
a31t - p3D0

14 y. b.
asF _ rBlto

15 y. 0.
\3F - oBDo

{6 y. Q.
a\F _ t3G0

te y. {.
abF _ usDo

23 y. Q.
atp - DtPo

24 y. il.
alD _ urPl

25 y. Q.
a.1D _ DtDo

26 y. {.
atp _ ffio

4-3
3-2
2-L

4-4

4-3
ao

3-4
o,

DC

41- a)

oq

2-L
c9

4-5
3-4
q2

4-4
.1-O

4-3
4-3

4-3

4-4
u9

90

2-L
4-5

4-4

2-3

2-L

2-2

,_,

},, A Is s/

Ta 6ruria 3 (lPoqo.nittenue)

MaHc[-
MAJII,HA,g
pasHocTb

2646,65
2644,26
2641,L0
263t,54
2632,42

26(t ,28
2605, t5
2599,92
26L9,94
26LL,4B
2596,58
2593,64

2590,2ti

2541,92
2529,85
2520,5i)
2527,98
25L9,04

2440,98
2433,22
2428,23

2424,24
242L,30
24(B,36
2434,L0

2384,52

2380,8t

230it,67
2302,73
2299,85

2276,70
2273,28

2272,61

2828,07,r.

2912,t)B

2802,50

27 42,32

2735,6L

3,30
3, 20

3,09
2,55

3 ,0E
2,93,
2,Bl
2, B3

2,21

2,67

L,g4

2,79

2,65
t ,96
2,07

2,4L
2,1'0
2,08

2,56
2,42
') ,')
t ,85
1 ,93

,rn

2,1t6
2,3L
.) ro

2,L8
2,26

2,21

2,67

c (o

3,39

3,46

2,69

t2l
l2l
t2l
l2l
t2l

t2l
tzl
12l
12l
12l
12)
t21

tzl

t21
r,)lI-l
t2l
t2I
l2l
t2l
t2t
121

12l
121

t2t
tzl
t2l

t2t

I2l
L2l
t2l
t2l
t21

t21

t21

t2l

121

I2I

t21

I{cto.rHltn



Ta6,{r.ri1 a 3 (onouvauue)

,rl
^,A l,un

Mitr{cu-
MAJIbH 

'IllaSHooTb
I{croqnlrn

27 y. {.
&3P _ (13D0

28 y. S.
,/3P _ p3D0

29 y. ttr.

alP _ o3D0

30 v. 4'
,{f P - uBSo

31 y. {.
(LlP _ tLsDO

r,j y.(p.
.aBP - tJPo

3zr 1..0.
a1G - utGo

35 y. {.
.tG _ u1l0

L,06-5,22
1 ,06-5,21
t ,06-5,23
1.,05-5,22
t ,06-5 ,46
1,,05-5,44
1.,04--5,43
L,06-5,44
1,05-5,43
1 ,06-5 , 54
t ,05-5, 54

( ,06-5, 58

1 , 06-5, 5g
,1 ,05-5,57
t ,06-5, 57

1 ,05-5, 56

1,05-5,59
1",04-5,57
L,5O-5,71.

t , 50-5 ,97

2965,7L

2974,93

2959 ,99
2959,7L

2805,70
2B0g,l7
2812,98
2817 ,84*
281.7 ,40
2757 ,40
2749,06

2731,13

2733,26
2731,53
2739,81.
2735,29
2725,07
,).lra ,,)

2928,34

2758,08

DO

t-2
o9

1.-2
0-L
,_9

t-1
2-1.
L-1.

1.-L
2-4.
t-0
L-2
0-1
4-4

4-3

3,21.

2,47

2,56
2,40

2,87
2,75
2,62
2,83
2,62

3 ,00
2,82

2,55

d,4D
2,84
3, (5
ooe

3,15
3 ,08

3,99

3, 58

t2l
t2t
t21

12l

I2l
L2)
12l
tzl
12l

t2l
t21

t2l

t2l
12l

t2t
tzl
l,2l
t2t
tzl

t2l

Ec.rru xre I4l,reerc.fl cr4creMarr4qecnoe lraMeHerrr.re arrrx paeuocrefi [3, 4, B, gl, to
ilorpelll Eocrb NIolnHo ofipeAeJrr.rrb rro cpeAHeMy orr{JroHeHr4ro Ka}fiAofi roqxu or:
uparrort, trpoBeAerrnofi s coorsercrBr{r{ CSopuynau:r- (2), (4a), (S) u (g). B ra6n. 5
.Aalra cBoAr(& tro.[yr1s11Hbrx raHr{M o6paaou cpeAr{r.rx aplr{uerravecHr{x trofpem-
uocteli orAeJrr,Ebrx anaqenufi Ig gl. Creayer ynaBarb, qro arrr rrorpemgocru,
tro cyqecrBy coAepll{ar rlorpelrruocrrr AByx orrpeAeJIeHrrfi, lr uelnBa II9JIHocrbro
yHa_3al{Hyro n ra6,n. 5 uorperrnocrrr orHocr{Tb 3a cqer roJrbr{o oAHoro.

llorperuuocrr ualrepeuufi a [1] ocraerc.s EraNr HerrgBecruoii, oAHaHo rro co_
rlocraBJreHrdro r{x c Apyrr{M[ ([3, 5, Gl) uoxuo yrBep]r(Aarb, rrro o]ra oqeHr, lle_
tseJlr{Ha. florpenruocrr n [2] uanru ycr;anoBrrerra, oua cocraB r.ner 1-0,11- Ao-
craTorrHo BalreTHyro Be.ltldqlruy, .rto6u uecfioJrbKo yBeJrl,r.rr4Tr, rrorpellrEocrb paB-
uocrer:r-nplr colocraBJreHr4rr c Aar{Hhruu [2]. Dro oCo6eugo orrrocr4rcfl K peayJrb_
raraM [4, B-10], rAe 3I{aYr{rerlr,Ha.fi rracrb roqelt cpaBHI4BaJracb cI21. Ecru
yqecrb rrorpernHocrb Aarrgbrx [2], ro [pr4BeAeHr{r,re B ra6n. 5 uorperuuocrr{ Arrfl
yna:-aurrr,rx p a6or Eecr{ o Jr br{ o cttrnz trr c tr (ao 0, 1 4 - 0, t B) .

X{arepraru ta6n. 5 rol{aar,IBaror, qro BCo p&ccr\{orperrnble rraMr,r Aar{trbre
B OrHorxeHr{r{ r{x Br{yrpeuueli ro.ruocrrr pactraAarorcfl Ha ABe rpyutrr,r: H uepoofi
rpyrtre oruocarcff Aarrunre [1-3, b, G], nonropofi - 14, T-10J. I{poue roro,
AaHHbIe [11]uo rorrtrocru Mbr ornecJrr{ n uepnoifrpyrru. flo cyqecrBy, AaurrEre
[2] no csoefi Torruocrl,I Barrr4Maror HeHoropoe cpeAuee troJroxteHr{e Me}rqy arr{Mu
TIByN'r.q rpytrrlaMr{, oAEaHo Mr,r coruru BoaNro}r{HbrM r{x orrrecrr4r x uepnofi rpyutre.
B coorsetcrBldrr c raHI4M pacupeAeJrerrr{eNr rrorperusocrefi Mr,r, RpoMe ucnflrcqeEu.fl.
crIJIbHo orr(JloHrrrotr{I{xcfl roqefi (6oree qeM Ha 0,30), counra BoBMo)nrrbrM AarrHr,re
pa6_o1 nropoii rpylrrbr nprr ycpeAr{errr{r{ npr{Hr4Marb c necon 0,5.'

It ra6r. 3 ueo6xo4raMo cAerrarb necno,rsHolsaMesaurift, Kacarcrqr{xcr coB-
naAaroqllx mutwtr Tr{Tarra. . -. \ i i

91e

IIoMep Iryrb.ru-
nJreTa rr trcpexoE



},, A

9778,64
8766,64
8734,70
8692 ,34
.8ti82,99
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2817 ,40
2812,98
2809,17
2805, 70

),, A

2802,50
27t,8,08
2757 ,40
2749,06
2742,32
2739 ,81
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t)1
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67

t.)/
g2

g2
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29
29
s4
,o
29
30
g4

30
30

27 y.0.
1v.0.

27 y.*.
28 y. 0.
28 y. $.

1 v.Q.
1 y.0.
1y.qr.
r y.0.
1 y.q).
1 y.0.

34 y. 0.
23 y. 0.
re y. 0.
29 y. *.
2e y. dl.
29 y. {.
2e v. 0.
29 v' *.
24v.*.
JD y. q).

30 y. (t.
30 v. 0'
25y.rb.
32 v. 0'
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2,42
2,08
o,,lo
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3 ,08
3,76:
2,70
r ao

4,08:
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2,64
3,06:
't,44:
2,16:
2,47:
,1,79:

1 ,35:
Z,ZJ
3,21:
, ro

3,1B
2 ,47:

2,56:
2,40:
2,19:
3,18:
3,07:
2,97:
2,15:

3,99:
3,52
2,67 i

2 ,83:
, R).

2,62:
2,75:
2,87:
3,39:
3,58:
3,00:
2,82i
3,46:
5 tl.

,u, A

2735,6I
2735,29
2733,26
273r,53
2731,13
2727,42
2725,07
2685,t4
267S ,93
2669,60
2661 ,97
2657 ,19
2654,93
2646,65
2644,26
2641,10
2$32,42
263t,54
2619,94
2611.,48
26rr,28
2005,15
2599,92
2596,58
2553,64
2590, 26

254t,52
2529,85
2527,gB
2520,51t
2519,04
2440,98
2434,70

2428,23
2424,24
2421 ,30
2418,36
2384,52
2380 ,81
2305,67
2302,75
2259,85
2276,70
227?),28
2272,6t

IIouep
MYJIbTII.

lrJleTa

26 y.dt.
32 y. tlr.
.rz y. ri).

32 v. 0.
rr y. ql.

32 y.ti,.
32 y. (r.
2v.0.
2v.0.
2 y. tl,.
2v.0.
3 y. ,i,.
4 y. ,1,.

5v'0'
5v'0'
5 y. ,i,.
5v'0.
5Y'0'
6v'('
6 Y' (''
6v'0'
o y. dt.

6 y. dt.

6 y. tlr.

6Y'0'
7Y'0'
B v' t['
B y. tir.
B y. (r.
Bv'$'
8 Y' d''

10 y. r{r.

1t Y'0'
I 0 y. tir.

10 y. 0.
11 y. 0.
1t y',F.
tl y. tlt.
12 y. 4t.
t3 v' d.
r4v'il'
14 y. tl,.
14y.4,.
15 v' 0.
15 v' 0.
16 v' 0'



Ta6rnua 5

Il.cro'r rI rI l{
(DopMyra rIrplxoEa
It tilH aJIe I{I,I:rroB

Cpc1lrrrs apttrfuelrr-
qucr{a,i 1 lot.ll3trIIIOCTb

I07

-0 ,27 6It - 0, 86

+0,148 - 0,02

+3,70
-0,1,9I C Otr

+0,168 + 2,73

-0,378+1,45
+0,07

1. My1truuJler Ni 3. Jlnuus 15396,60 coBrlaAaer c JItrHIzefi roro ?I(e MyJIb-

Tr4rrJreTa C ApyruMI4 BHyTpeHIII{}II{ I(BaIIToBDIMU qraofiaMll; BeIulIIlIHa Ig glga-
Ha AJrfl o6erzx Jrurrufr- BMecre. lIurutrr. ]15446,593 coBrraAaer_c Jrldnr,Iefi MyJIbrIrrI-
Jrera N 259 c uoteuql4aJroM I{II}r{Hero ypotsHfl 2,32 ao. B [tl aaperl4crpllpoBal{a
Har( Jrr{rrr4.rr MyJrbrr{[Jrera .JS 3, [ocxoJrbny Ea6rroAarucb fiuyfilz, rlorJroq,eul{fi rll

r\,ryJrlrr4rrJrer ltft ZSg He Mor rIoflBIrrbc.fl B rlorJroqeutlt. B l2l npll Ha6JIroAeHI'Ir

ctrer(Tpa r4BJryrlegrr.E r{yJrbrr.rrrJre'r Nl 259 r{or [prrcyrcrBoBarb c^aauetsoft lllrren-

"rurro'.ruro. 
lioatorty fia,roore It ] ornecenu H uyrsruunety N 3, a 4anur,re [2] -r( MyJrbrr{rrJrery }l! 259; o4uaHo err{ Aarrr{bre Moryr 6mrr, uecHonbr(o 3aBr,rrtre-

EbI BA CIIET IIO.'IBJIEI{II,fI B ITSJIYYEHI4II TAI(}fiE \I TIW]F{Ti-A ]\TYJIT'TI'IIJIETA Ni 3.
2. ivlynr,ruuner J\lh{5.,lluuu.s },,3875,26 coBrraAaer c Jrr,{Hraeft Myirbrrarrera

J1f9 175. B [1] sro JrlrHr4tr He r{a6JrroAaJracb, oqeBrr4no, cna6a rro IdlrreHcrrBllocrr{'
B [2] seJruqr{Ha, orHeceuHa.fl r{ orofi nuuun, r,Io}r{er 6i,rrb aasbrltreuuoft 3a cqer
r{BJryqeu[fl tmsufi.r,ryJrbrr4nrrera Js 175. lVIu ary JIrrHI,Im orlrecrll4 K ]IyJIbrI{[JIe-
ry js 175.

3. My,ntrutuIrer N 24. JIunu.a 13341 ,88 coBrlaAaer c rII,rHI4eii r{yJrbrr{rlJlera
N t6 Ti"IL B 1] Dro coBrra[eHr{e He r{e]xaer. B [2] noauo;-nlro 3aBbrlrrelrl4e 3a

CqET IIAJIO}I(EHI,1fl I,ISJIYIIEHI4,I Ti Ii, IIOSTO}IY MbI COqilI,I BOsN{O?ITHIIM BETI4qI4EY

Ig gl uz [2] npnustr, upl{ Br,rBeAel{urr cpeAlero c Becoi}I 0,5.- -11. I\{yntr:unrer }li 37. JTunufi ?'5238,58 coBrra_Aaer c rr}Iglaeit MyrrErI'IrIJIe-

ra Jlft 183 c rrorenr{r.raJror,t noa6ynt4erillfl 4,46 ae. B l2l oHa orlrecel{a r( MyrIr,rr{-
IrJreTy Ni 37, oAHaKo BoBMo?nHo saBrrIIIeI{I4e peByJIbraTa 3a cqeT I4sJIyqeHI[,I

,you"rrrrr"r* J\|! 183.IIootoNf] I{I{ collrru BoBMo}I(HI;IM peByJlrrar [2] nprusrb so
Blrr4MaHue rlpr{ Bl,ttsoAe cpeAl-Ir{x B I[yJIbTrrIIJIere Ni 37 c secolr 0,5, ucnnroulrn
ee r{B MyJlbrrlrlrlera N! 183.

5. My,rsurnner J\! 1r3. JLu:r.nn X4288,1,6 coBrraAaer c llrnlrefi r,ryJrbrr,IrJle-

ra N 79;"n [1] ue ua6troAaercrrl u [2] sosuorxuo coBr{ecrHoe r{sryqeul4e s o6ol'1x

lvlyJrbrr4rrJrerax, Tar{ Hafi rroreHr{rdaJrbr BoB6yE(AeHr{.rI Bepxuux repllroB oqeEb

6nusnl,r. O'rnecena n MyJrt,r.t{rlJle'ry Nit 79.
6. i\,Iynyruuler N 44. Jlwrrun 1'4274,58 coBrlaAaer c rII{Huei"{ rryJlbl'llrlre-

ra N J62 c Hr{}rrHi4r\,r cocro-rrrrrle\{ c 7,87 ee. B [1] eto HaJro]fierll're He l\'Ie[raer

rrpaBrdJrblrr,rM r4at{epeHrinu. B [2i eoaMorxHo l{aJroifielrue I,IBJ]yrreEI{fl, rloeroMy

[aHH6re [2] Betltr,r c BecoN( 0,5.
7. Mynr,rr{rrrrer i\l! 75. Jluuun Xlfi70,19 coBnaAae't c nuuueir NryJrbrl4trJrera

Ni. 203. f{u*r.rure [2] aasbrulenbr Ba cqer rraJlyrrerrl4tl JIr{HI4Iz u o6orx MyJrbrI{-

rrJreTax. B tll Dra Jrr{Htr.s He }{ot'Jra Ua6nro4arr,c.fr, Br,rcor{ uuxnuft ypoBei{b -
2,77 se, B MyJlbrrdrlJlere N 75 upunlta c BecoM 0'5.' 

B. Mynr,u4rrrrer }Ii 92. Jlranlrs 1,3100,67 coBrraAaer c .uuntaeir NryJlbrrrrrrre-

ta Nil 93. B [21 uonyqeHa coB]Iecrrra.rl BeJrr{qtrrHa'

9. Nlynturulel J\lh tt3. JIuuus 1r4431t,00 e [2] u'rueceua H N{yJIhrI4IIJTe-

Ty i\! t{3, oAHaKo BOBL{0}I(EO BilRbIIIIeEI4e-peByJIbTaTa 3a CqeT HaJIo}I{eHI{fl I{B-

.ri.reuras eroia: )r{e lrmfiufr B.N[yJrLrr4rIJIere J\! {61. fiprauara c BecoM 0'5'

r.)r
I"l

l:l l

| 
lrl

I5l
I61

fil
tsl
t|)l

lr{)l

l-0,1r
+0,06
+0,17
+0,04
+0,03
+0,19
*0, t9
*0,22
10,21
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10. iVvnutuure'r N 151 . JIuuun 1,7978,88 coBrlaAa.el. c runlreii MyrIsrI'I-

u.nera ,\i iOB. ,[auur,re [2] oruecesbr n NryJrbrltlrrlery Ni 151 , oAuar(o npr'r 6o"ree

nr,rcoHoii, .reu n [2], rel\,I[el]aType IIJIaBMbI Mo]fieT [o.EBI{rbc-rI I43[yqeHI'Ie fi [,[Lfl'

1\[y"rrr,rr,r[.rrera N 308." tt. fi,Iyrnrr{Ilrler N 171. Jllruus 1,505/r,08 orlIeceHa 1t2l n MyJIbrI{IIJIe'

ty N 29zri c noreHql.raJrolt noa6yxtqeH,I4fl BepxHero ypoBrlfi F,!-"' O1'1nano ona

Bo3lrolr(Ha B 1aBJryqeHl{n m c yponun 4,3 ea MyJIbTI'rrrJIeTa N 171. flpanlrlr'uee
ee orHecrrr It STOMy l{yJrbTrrnirery.

12. N,Iy;ntrnlner Nb 209. iluull.s 1,8496,03 orHeceHa n [2] n sroNry l\ry"rib-

TrrtTJreTy, OAHaIto IIIO?I{eT gO6annrr,Cn I fjIyrIeHI4I{ I'I B MyJI},TI{II'iIere J\i 313'

13. 
"1\,Iyrm,uuner 

.]\J! 2LB. Jluttv.nlu4404,28 coBrlaAaer c nranuefi MyJIbrI{nJre-

,u Jft Ztg. Tanurt o6paaou, AaHHI{e 1g gf oruocarc-fl I( TIIHIIIa o6oux MyJIbrIln-

neToB.
14. l{yrsrrurrrerbr J\i 262, 263. Jf unus }u4558,1.L - o6rqari g;rr o6olrx NIyrI6-

rr.ruJreroB? Berrltrll4Ha 1g gl conuecrHafl.- 
.

15. Nlynrrnrrr., Ni 1i5. JIrr r I55lt,7B orllecetra s [2] x sroMy MyIIr'-

Tl4rJrery, xor.rr Nlolr{er ua6niogatr,cfl B Lr3JryrIe}Itlut lr Arfr N{yJrrrTlarlJrera N} 108.

$ 3. A6co.itlorlrble Brraqefitrrfl cI{Jr ocquilJrflTopoB
n cuentPe Ti I

onpeqe;neuuc noes$raqlrerrTa [IepexoAa oT oTHOCIITeJILI{bIX sHaqeHmit cult

oCqu.nnatopoB AJIfl Ti I n a6Colro'rurrM rrpeAcraBfl.fler BHaqI4TeJIb]ILIe TpyAEO-

cr,n. Aro l,rontuo Ae"lrarb lra6o uo D]rcrreprdMeuTaJlbubrr'I a6co;rrotnr,rM oflpeAeJle-

,rrrr, .rra6o ua ocuoBagr,rr,r TeolleTrrrrecnl{x pacuerou. B ra6JI. 6 npuoelelrr,r nce

r,rNrerou{uecfl IvIarepI4aJIbI uo Ti I AJIfl IIoBN{orr{HoIo olpeAer1eIII{fl noa{{uqraenta
a n {opr,ryle nepexo;1a or flrltaJrbr ltunros It a6colIorELIM sHaqeHl{flM

lB (Sl)"0" - lg (sl)r _- a.
Ta6rI{rla 6

-2,97
-3,70

-3,30
-3, t9

-3,30

Jlyueucnycnauue
)

flpanuro cYnu
To me

)
)

I{opnnc rr Eoauat [2] ({962 n.)

llopoaona r'r CraPqer [5] (196a r.)
Annen [23] (1 960 r')
A.rnerr [2'i] (lC5i r.)
fonr,g6epr, tr'Iro.u.nep, A;nlep [15] (1960 r')
Harru Br,r.ructrelrlrn ({967 r')

ItaH slrAuo r,rB AaHr[,rx :ra6n. 6, I{6I pacloJlaIaeNI TOJIbI{O AByN{-tr eHCIIepI',I-

\IeHTaJIbIIr,rNrtr{ BHarIeHuaruU noo{dlltl{uellTa, OTJII{tIarcU,I{N{I4cfI ApyI oT Apyra
6o,nee qeu n 5 paa. o6a eHa.reHr.{fi rroJry{eHr,r MeroAoM, AJIfl noTopofo rIpeArIoJIa-

raercfl oTlunaironrrii xapanrep uocTyIIJIeI{I^fl aTO\{OB paBII4.IHLIX SJI.I'I.HTOB

I,IB rBepi\oro E.iIeHrpoAa o unaauy l1yrll !j rIoBeAeHI{e ux s oroli TIJIaBNIe' Taxoe

Aorrytr{eHr,re AoBoJrr,Ho' cIIopHoe, LI HeCO6JIIOAeHI4e yltaSaHIILIX yCnOnllrYr I',Io)I{eT

IrprrBecrrr n BHarrpTcJrr,ur,rir ouur66a1l B orpoAeJrellll1,1 a6corrorHllx BeJrr{tII4H'

O;;;* n [2] rpa^yl'IpoBHa MeroAa cAerlal{a ro 5or]'rrroMy aII4cJIy I4sBecrHbL{

eHa.reuuit cr{Jr ocqrnJrJrrrropoB Airfl }rr{orrdx aJreNrerrroB. Auanua olIru6oft orlpeAe-

.qeEu.s a6corrorurrx sHaqdHufi l9 (91)o0., npoBeAeuHbrq f^ t?l' rofia3brBaer' qro

orAeJrbHble I{3Mepe}Ir4rr r{oryr-rr {err'] ouur6ny go f 0'26' Ifaure corrocraBJle-

;il;;,*p."ro* Hr.rurou n [1.] rronaaano,.qro ara o',,ld61a Hec*or][,Ho lueHblrre.

Bt5]rpanylIpoBItaIIpoIlISBeAel{a[oa60oJII0THbINISHaqeHI4'IM4nR;nurrrafi
X1fi30 1\{n I n 

"por.p*'u-ua 
a6colrorullx sHaqeHnrlx AIIfl 'luuuft }"3719'93

lre I u 14254,35-v.),,[289,72 Cr I. CouocraBJreHlle I{sMepeHI{II AJIfl DrI4'r rll'r-

rrrar:i c r.rsNlepeHr{flr\{rr llpyrr{x aBTopoB o6uapyxunaer IIeCIICTeMaTI'Iqe0HOe pac-

15 l,I:n. ItpLrucItotl o6cepBar.' r. XXXIX 225
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@ur. 9. Conocrasleur4e Bbrqr{cJrerrrrbrx s [20] lr trpr.rrsrbrx s [23] cpeArrr.rx
oncrrepr{MeuTaJrbrbrx Btaqeurrft lg gf

To.rfir4 - clrHnJrerbr, Iipyx(Irlr - TprrnJrerbl, r{pecrr4Hrr - fiBr.rHTerbr

xo?fiAenr{e ue 6o.ree seM BABoe. Tanuu o6paaolr, il frrrfl [5] rtraxcurraJrr,Eoe pac-
xo)flAeutre a6corrorurrx anaqeurdft He rrpeBocxo4rar -]-0,30 (o anaueurRx Jrora-
pu{ua). floarouy Mo}r(Ho upufiru H BanJrroqeHrlro, qro o6e ar:r- pa6orr,r o6na4aror
Irpr4Mepuo o4uuaHonoft roquocrbro, xor.E floilyqerrHbre AJrfl Hr4x xoe{Suqraenrrr
lepexoAa paofirrqarorc.s 6oree ven n 5 paa.

Teopetrauecnrre pacqeTbl lr.s Ti I Bnrarrsaror AoBoJrLEo Mr{oro noapamenrali.
flpem4e Bcero, AJI.TI Tar(I,Ix aroMoB HeJrbB.E rroJrbaoBarbca upooreiimr4M r(yJroHoB-
cxulr upra6Jrtrrlfierrr{eM, xopouo olpaBAbrBarorqr4Mc.fl, HatrprlMep, AJrfl aToMoB
qeiloqublx MeTaJrJroB, rAe rrpeAlroJrolr{enr{e o Haruqurl uoJr.E rIeHTpanruoft cralr-
MerpI,Iu I{e BbrBbrBaet oco6r,rx BoBparfieHr4ir. 34ecr )fie MbI rrMee}r HeBanoJrHeHHyK)
3d o6orosny c eJrer(rponuofi Hou{rarypaqueft 3d,24s2, o Horopor,l s-areHrpoa
npra noa6yrxAer{rrr4 Jrerxo rrepexoArrr B cocrorrnrre d, garaa xou{rarypaqraro
3d34s. flepexoAbr aJrexrpotra 4s garor coBoxyrrHocrb trepexoAoB, AJrfl Koropbrx
xou{nrypaqunld,s ocraercfl neueueuuofr, oAr{ano Bp-EA Jrr,r ee Mo)nHo cq[rar], Ao-
craroquo cuMlvrerprlquoir Ars rlpr4MeHeHrrfl nyJroHoBcroro upra6nr4)r{eHrrfl.

Jl orraqne e rroJIL B oB arbc.fl rrpaBrrJroM cyMM cr{Jr ocqr{Jr Jr.sro poB oAuofi rp ylrrbr
lepexoAoB. Boauonruocrb lrprdMerreurrfl rar(oro [paBr{[a 6rrna paccuorpeHa B

[25J. Crporo roBopfl, aro rrpaBrrJro rrpr{Merrr4Mo roJrbxo B cryqae BbrrroJrneEr4.fl
LS-cssat B aroMe rr{rarra. Hax 6ulo yrfie yr(aaar{o, pflA MyJrbrr{ureroB Trrrarra
AaeT oTIIOCtrTeJrLEbre r{I{TeHCT4BHOCTL{, AOCTaTOqHO XOpOmO CorJracyrcqr4e0.fl C

reoperr{qecxrauu (cu., uaupuuep, [11J).
Brrqracneurag a6corrorubrx cI{Jr ocqr,uur.rrropoB Arr.ff aroMa rurana 6rrlu

npoBeAeHbrB [15, 16, 23,241, c ucrroJrbBoBarrr4eMupanu;raf-cyrvru. B trepBbrx rpex
pa6orax rrcrroJrbaoBaubr MyJrbrr4rrJrerbr paBfluqHr,rx [epexoAoB B aroNre Ti I, n
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tDrr. 10. Conocranneuue Br,rqucreEEbrx B [151 n llauepeuurra
r [1] anaueunfi, 1S Sl

O6oalra.renrrn re }fie, qro rra dl1{r. I

qacrEocrr{ B [23], Afifi 46 pa3Jrr4qrrbrx MyJrbrr{trJreroB. Br,rsucfleHr{fi AJrs Brrtx
MyJTBTI{rrJreTOB COrIOCTaBJreIrr,r C OTI{OCr{TeJrbrrbrMrr r{sMeperrr4flMrr [1, 3, 6, 10],
trepeBeAeulrbrMrr rlprr rroMoqrr cleqrraJrbHo noAo6pannbrx KoEft$ur{uerroB B

a6corrcruyro mxaJry.
ItaH srr.rl{cJrerrE],re raKr{rvl o6paaorr Ig (gfluo. corJracyrorcfl C oTAeJrbIrbrMI4

axclreplrMeHraJrbubrMr{ BHaqeHuflMrd? troHaBarro Ha {rar. 9. 34ecr rro ocrr a6cqucc
orJrorr(eHbr rrpr4u.Erbre n [23] cpe4ntre BHaqegr.r.E eHctrepr,rMenrarrbHbrx lranepenuft.
a [o ocrr opAr{Har - Br,rqr4cJreun},re Buaqeuua. flprua.s JITTHI{fi, fipoBeAenrraff
troA yrJloM 45", coornercrByeT troJroE{errr4lo, KorAa Me)fiAyBbrqr4cJrerrrrbrMr{ I4rrB-
MepeHHr,rMr,r BeJrr4rrr{HaMr4 o6uapyxtunaerc.E corJracue. ItaH Br{Ar{o na {nr. 9,
SEaqr{TeJr}'Harr qacTr, ToqeH pacloJraraeTc.fr slrme oroft upalroft r{ Aa?r(e BI{e trpe-
AeJroB +0,30. B arou ner nllqero yAr.rB[reJrbrroro? ecJrrr r{Merb B Br{Ay cnaaalruoe
oruocrdreJrbuo rrpr4Merrr{Mocrtit raxoit cxeMbr Bbrqficfieurrft. tr4a pacnoJrox(eult.E
Toqefi ua frur. 9 4ononr,ro rpyAuo Br,rBecrr{ olpeAeJrenrroe Suaqelrlle AJI;I HoD{-
{uqueura [epexoga.

B I15] aBTopbr cr{Jrbgo orpaHr{qr4rrl nu6op Er(cleprrMer{TaJrbnlrx Berrlquu
rr BbrqlrcJreHr{fi trpoBeJrr{ ToJrbr(o AJrfl r{BMeperrHr,Ix B [t] secHonsxlrx MyJrr,Tr{-
rrJreroB coBonyrnocrr4 rrepexoAoB Me)fiAy non{urypaqilsrnuSd,s4s rZd,s4p (r. e,
orpaur{qurucb oAuoaJrenrporrHr,rrvrr{ [epexoAaMrr). Ha t!ur. 10 npraeegeuo co-
trocraBJrenrre rzBMepeEHHx s It] ana.renufi 1g gl v BbrqrrcJrenrrr;rx e arofi pa6ore
AJrfl MyJrbrrrrrrreroB Ni 38, 42, 44, 702, lA4, 145, 746 n L57 .3rra nynr,rurrJlerEr or-
uocflTc.rr K rrepexoAaM r{a rpynly qerbrpex Hrrx(}urx repMoB: abF, bRF, abll n
asG - xon{urypaqmu 3d,s4s. ttan nra4,uo ua {ur. 10, :rpu Myilbrurilera Ni 102,
104 u 157 , Aalor rorrr(rr? Jre[{aqr{e B cropoue or ocraJrr,rrbrx. Tosru r[yJIbrI4rIJre-
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rou J\l 38, 4,2, 4/r, 71tS n 146 pacuoJrararorcfl BAoJrr, npnlror"r, npoBeAelrHofi lo4
yrJroNr 1+5o, \t:o ynasblnaer I{a coorBercrBl{e arl4\ 'r'o.Ien LS-cs.aeu. flpasAa, trrMe-

ercfl HcnoTopoe lreBllarrr{TeJlbHoe pa3JI11{I{e B IloJro}IteHr{trr TorIeIt OT[eJIbHlilX
r\'ryrrbrr{rrJreroB B rlpeAerrax l-0,10. Benu.ruua a noa{sllqr.reHra [epexoAa or
Irrrra.rrhr Ttr,rnros n a6conrortrl,IilI IleJMrr[Har{ onpeileJ]eHa r{},IeHHo AJIrI aridx NIy,,'Ib-
TI4II.[ETOB.

B nacroxrqec BpeNIfl r.r3MepeHr{rr [2] cyqccrseHHo yBeJrr{rrfiBaror BoBMo]ItEo-
c'r,r{ corlocltnBJrcrrr,rrr c TeopeTr.Irrecr{i,Ir,rr{ BbIrrr{cJIer{I{-fIN{I{. fIosToMy NIhI CoqilI{
rloBl{o?rrHr)ru /\ouoJrru{Tr, nr,rqtr{cJreHr,rfl [23] u [15] lr paccrforperb BcIo coBol{yfl-
rrocrrr rrepc\o;r\oB r,re}I{[] riou$urypaqr,tsMr 3d34s aZiL\4p. FIllrHn.flq nourlnrypa-
rlut 3d34s Aaer 12 replloB: /IBa r(Br,rHTerHlIr: a5F u asP, :rtecra rpl{[Jrerubtx:
bBF, a\G, aBD, bBP, aslf u cBP u.terltpe cllHr,rrerHr,rx: b1G, a\ P, brD n arII .

ItaxAr,rit r4B Drr{x repMor} nolr6unupyer c rpellrr coorBercrByrolrdlrMl{ TepMaNII{
xousralypaqtu 3iL34p, ItaBarI rpI{aAbI Nly.rlbrlr[.rleron. B 'ra6,[. 7 uepeurac,,rensr
0rr{ rpr,raAr,r,

,(.utr riatfi4oro I{3 DTrrx N,IyJrbrr.rIrJIeroB III]I BLIIIT40JII{,r1I1I )gfrr3nr rro BceNI JrI4-

Hr{-q[,r, rrcrroJrba]E Irpr{BeAeI{I{bIe s cso/{Hoit ra6,t. 2 cpeAlrI{e aua.renus. Ecnr
I{3[,IepeHl{fl }rlle.rlI{cl rrc AJrfl I]cex Jrr,rHr{it r{yJrbrl{rl.rleTa, To HeAocTaIoIqIIe Ao[oJr-
rrrrJrr.rcrr rrcxo/lrr r.I3 IraclpeAeJlelrlrfl B coortsercrnnu c LS-cB.flllblo (npe4uona-
raercrr, riouerrHo, /Iorycrr4r{ocrr; rloJIbBoBaHllg LS-csflBbro AJIfl BCex ETI{X MyJrb-
tr,ru;reron) . Onpc7qe,ueuubre raKr{N,I o6paeorr Xglr,r" [pLrBe/IeHLI s ra6[. 7.
371ecr, rrte I\arIr,I reoperl{qccltl(e BHaqerllrfl. IioropLIe cJIe[ytor r{3 npaBr{.rl
LS-cnnar,r [24, |i 28]. ttan r.renecrHo, B coornercrBrll{ c arrrr[fl [paBIdJraMI{ cr{Jra
NIyJrE,Tr.ilIJreTa l]pOIIOpq[Or.raJrbrIa froJ]HLIrrr cTaTIIcTrlrIecItI,Ir,I BecaN[ IrarIaJIbHoro I[
HO}IEIIHOTO TEPNIOB, OrrPEAEJIfIEMbIX BCJIITIII{IIOft2L * 1. f,NN PACCMATPI,{BAEilIbIX
Tpr.{aA n ra6.rrurle r,IcrIoJILBouarrbl MHoEtr{TeJrr'I rtpolopquoHa.[bHocrl4, orrpeAeJIfl-
eNdrJe BecaNIIa Bepxur{x repr,IoB. StrcuepnrrenraJlbHbls Be,TIrrqLrHLr X lg (gl)"rt
AJr.fr rrar.JrrrAErocrtr collocTaBJrer{r{fr Br,rpa}r{eHbr B eAI{HI{r{aX N{Ho}nt{reJreli il:l.n
ram4oii rprraAr,I.

Paccrrri.r.penue a'r'ofi ra6nnqr,r ronaBrrrBaerr rITo I(.rIrI rreltorollblx rpI{aA ua6nrc-
AaroTcrr cyrqecrBerrr{bre pacxo}r(Aer{r,rfl Me}HAy I,I3r{epeHH6Ir{U I{ BbITILICJIeIIELIMII

neJrr{rlr{Har,rrd cr,rJl Nly"rrLTrrrIJreroB. Tanoor,l, Ealpr{N{ep, Tpl{a/(a MyJrbrI4rIJIeroB

.}& 102, 103 u 104 c HarIaJIlHbrNr ypoBHeN{ b31, uyrrrllllJrer $ 203 rpua4rr
c lrarraJrr,Hl;rlr rcllMor'I u,itD, NIlJrbrIrrIJrerLI JS 241 v 244, rlll{aAbr
c Harra.rrbrrrir\r repNroNr b1G (gnx rperbero r{yJrIrrlrnJrera eloii rpI,IaALI rae,nepenuli
uer). Henoropr,ic paBJrI4rII4rI ldl,Ielorcrr B TpI,IaAe il{yJrbrl4lr"rleron jS 157, 160 v'

162. B ocra,nr,ur,rx BocE,Nrr{ rpr{a/{ax oco6enso peanrrx pacxo}I{Ae}Iuti ue ua6xio-
laeTcfr, T. e. NryJrbTt{IIJIeTI;r eTr4x 'rIlI{aA llocTaTorIHo xo]loulo IIOIIII4HflIOTCE IIpa-
rllly LS-cunBu. IIoaroMyAJrfl arr{x rpr,raA BoBllo}HrIo corrocraB,IIeHI{e c B[Ir{IlcJreH-
}IhII,II{ I] E JI I,ITTI{I{AMI,I IIO NP ABI{JI Y f -CYUU.

B 4-fi u 5-lii rpa$ax ,ra6t. 7 npeAcraBJrer{rJ [o.rryrreHHbre rro AaHH6tN,r cBoA-
noii.ra6n, 2 aHa.reuuq Ig (gl),,r^, B rrrrtaJre Itltnron I{ BLITII{cJre}rHLIe; BbITILTcJIeHI{fi

rrpoBoAr{.rrr1cl, uo sopuyJre, fipr{BeAenuofi s [23] grs coBor(ylHocri{ rrepcxoAoB
d"s - d"1t. B rrpeArrocrleAueii Ironontte yitaBaH];I paSHocrlr r{ar{epeHHLIx I'{ Br,I-
rrrrcJrerrnr;rx Be"rrrtqr{H. Cpe4uan BeJlr{truna pagHocrl{ A3p : 3,30 4aer SHaqeHtr{e

lepexo/{Hoto noo$druqr,retrra a or rrrxa.rrbr Hnuros lt a6corlorHblM B}Iarreul,rflNr

rro r{arflr,rNr BLrrrtrrcJrerrr{rrr,r. 3r'o BHarreHI{o [puBeAeHo n ta6n. 6. Ilptl [o,rrytleHtll4
STOfO CpeAr{CrO I,ICI1JITOqeHbI Tprrtl/{r,I c HI'I}r(HIIN{1'r reIlMaN{I{ b3F, A3D u b1G.

LIa Sur. lt loHaaanr,r rpar{r.r'recltla Bce Aa}IHLIS ta6rr.7; ilo ocl4 a6cqucc
pacIIOJIo?I(eHLI AaIIIIbIe sarueiir Cno4uoii ta6"uraqr,r, oyi\,IA'II4poBaHHbIe /(JIrI Bcex
irururii HalrrAoro MyJILTI,I[,IIera L{ ilepeReAcFlHue n a6co;rroTuylo uHaJIy q9 uatl-
Aerrrror{y uaula Hoi66I{qI4eIIry, a rro ocu opAIIIlar - B]{rII4c.TIeHHIre. Ilu{pr,r
oI(oJIo IIcItoTopLIx ro.IeH o6osnarraloT HoNIcpa N{;rflSrrroarol], AJIfl r(oTopLIx Ha-
6.nro4arorcn 6onr,uue orcrylrJleHrr.s. NIrr BI,I/trI4II, trro rrpflrrflTlre H&NII{ AJrfl orrpe-

11eJre]rrlrl ttoat[rfurlneura a rorrnr{ xopouo pacloJrararorct{ ol{oJ]o npxlroi'i,
lpoBe/IctrHoi;i uoq yr"uou 4l1o it ocgu HoopAr{Har. Toqnlt AJrtI trcItJIIoireHl{blx I,rB
paccMorpegl{fl r{yJrbrr{rrJreroB Jre}nar BLrItre aroIl uparroii, anauurelbEo BLIXo,[fi
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Ba rrpeAeJrr;I Iparll,lq -l-0,30. HartTieunoe HaN{II sHaqeHl'le fioD{tlIIrUIeHra o
coBraAaer c orlpcAeJreuHr,lu n [l{].

Pacclrarpunafl rrpr4Bel{eHrrr,re B ra6.[. 6 auaueuras HoDr[{z]luerlr&, trII;I 1lI'IAI{}I'
rrTo TeOpeTI{rreCHI{ paccqllTa}IHlie IIo [paBLIJIy f-CyrrrLr BeJIr{aII'IHLr orlclrl) 6nul:tttt

Apyr H Apyry r{ }raxoAflrcrr [p]rNrepHo B cepeAr.lHe r\{e}ItAy AByrIrI )IiclrcIlI,lI\'I0H-

TAJIbHLIMI,I.
Boauoxtnr,re a6co.nror:nr,re BHarreHr{fl crrJl ocI{rIJIJrtIropoB AJIS Ti I arrarr'ratl-

poBaJrr4cL B [15] u l25l c roqntrr 3per{u.rr r{crIoJIbBoBarII,{rr r{x /I.rrrl onpcleirel{l'Irl
o6rn t, rrrraHa B coJIHerIHoii arntoc{epe. B uar cpaay^ x{e 6ll,110 orl}eprlryro
a6colroruoe oupeAeJrenr.re AJrfr rurrr{;,I Ti I 13352r,65 A, c4e.,raguoe s [6] uo

r4ar\{epeHrdlo a6co.urornofi aueprufi I{BJIyrrerII{.fi B oroii Jrrrtttri, flo.,ry'renuoo n

[6] a6cormruoe BnaqeHr.re BaHr.rrr{e[o npr4r{epuo s 1100 paa ilo cpaBl{cHuro c npII-
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@ur, It. Conocraarerne cpeArrr{x Bxcrrepr{MerraJrbErrx BeJruqur,
rroilyqeuEbrx r uacrorqeft pa6ore, rr Bbrrrr{cJreEEbrx fiJrfi coBo.
HyrrEocrr,r EepexoAoB Melr(Ay xon$lrrypaqnsur,r 3d34s - 3d34p

Ooo3Ha.reHufi Te )I{e, rrro Ha $Irr. I

BeAeIrHr,rMI{ B ra6[. 6. 3ro SlraqeHr{e MbI Tar(Ere r{cr(Jrrorrr4Jrr{ r{B paccMoTpeHr{.f,.
B tt5l v1251 Bbrcnaar,rBaercfl yrBepx(Aelrr{e, qro Bbrqucreur{bre a6conrornue se-
Jrrrqrlrrbr cr{Jr ocqurJrJrfiTopoB AaroT AocTaTorruo rrpaBrlJrbuoe trpeAcTaBJreuue o6
obtrrr.rrr rrrrarra n arlroc{epe Co.nnqa. floarouy, [o-Br{AlrMoMy, AJrfl rrepexoAa
oT Er(clepr,Illel{TaJlbHbrx BeJrr4qr.rE (n urnare }tuuron) H a6conrorubrM Mo}rtEo
rlpuHrrE cJreAyroqyro {opnyry:

I9 Gfl"a" : ls Gfl" - 3,30. (1 1)

llpuoe4euuafl BAecb Beilr4ql4na HoaS$uqraeHra rlepexoAa, ecJrr{ rrrMerb B Br{-
Ay pacxoinAer{r4e DncrreprrMeHTaJrbrrbrx Brraqeur4fi, rouua B rrpeAeJrax +0,30.

Pacxox4eur,re AByx ar(clepr{Mer{TaJrbrrbrx raarrepenufi 6onee .relr n 5 paa aa-
craBJr.fler cqr,rrarl rroBTopeHrre raauepeuufi a6conroruofi BeJrrrqtrr{br 4ra Ti I
HCOTJI O}ITHI,IM.

Mapr 1967 r.

IIptttcewan,ue npu ttoppetiltxApe. R 1967 r. rrorlBllJracb pa6ora lro gxcflepr,rueuTaJrBroMy
rr:lMcpetrrro a6co:rrc:rru,rxana.reqrftf JIJrfl Tpex lunlrft uylrrrrrrJrera Ne i9 (P. R e i n k e.
Zs, r\stlophys., 1967, 66, N 3, 234). Hwxe rpr'rBeAero corocraBlreaue arrrx raarrlepeg1aft
c Earxerl orqeuuofi, couracue oireur, xopouee.
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Tou XXXIX, 1969 r.

O HET(OTOPbIX CBOIZCTI]AX ATMOCOEPbI IOIII4TEPA. it[
JL C, T ccl,N u,,.

Mero4o_lr, LI3Jrox{er{HLrM n [1], upore4eH araJrrr3 rr3]rer{eErr-s tltr.rplrubr cnexlpoe IOun-
Tepa tro ua6rrcgeruau 1961r r.

O6uapymenr,r lrBMerreurrfi , orJrrrqEbre or ua6rrogael$r-\ paree.

ON SOME PROPERTIES OF JUPITER ATn{OSPHERE. III, by L. S. Gatkin.-
The alalysis of the change of the rvidth of Jupiter spectra is carried out according to ob-
scrvations in 1C64 by tlre metlrorl, dcscribed in tl l. -

Changes, different lrom the observed ones eatlier, are rliscovered.

B atuoc$epe loulrtepa rrocroflHHo Ha6rrolarorcrr rrar{eHerrr{fl Br.rjtrrrN{r,rx o6pa-
soBaHrlii Ha AI4cKe rIJIaHerbI. CHaar,rnaiorcfl Jrr.r err,r r,ralreHeHrrfl Ha uro6aJrE,Holl
cocrotrHr{r{ arMoc{epbr IOultrepa rIJrLr oHrr 4ericrnyror irr4rrrb Jrona.rrbr{o, npoflB-
JLsIoTcfl Jrr{ 3Tr{ I{BMeHeHr.Ifl B {uoJIeToBoft u ytrrpaSr{o.rreToBofi o6nacr:.sx cIIer(r-
pa? Ha arr,r 14 rroAo6Hbre Borrpocbr Morr{Ho rroJryr11416 orBer rryreNl rrpoBeAer{r{-rr B
TeqeHI'Ie AJII{TeJILHoIo nep14oAa BpeMeHI{ OAIIOBpeI{eHHbIx CI4CTel{arl4qeCHI,IX Ha-
6nro4enlrft cler(Tpa (cuenrpocHorrr4fl paBJrrlqHrrx y(raornoB Ar4cna rrJTaHerr,r) r.r

rlpflMoro {ororpa{upoBar{r{fl (c olrcoHralr pa3perrreHr4eM B pa3r{Drx {unr,rpax).
B oxta6pe 1962 r, AJr.rI rrccJleAoBar{rrrt Boar{oi:r{FrLrx cnenrpalr,H6rx paa.irr,r-

v-1,rft r HopornoBoJrHonorl o6lacrr,r crrenTpa A.rrfl pagnrrrrHbt.\ AAraJrefi ua-gracrie
Iourarepa 6r,r.nu nonyrrer-rlr ctrenrporpaN,rl,rbr trpr,r paaHr{x rroJroxreHr[.Ex qeJrr,l
cleHTporpa$a: uo qeHTpaJrbHoNry Nfepr{Ar{aHy r4 BAoJrb anBaTOpa trJranerr,r. rqa-
)Ite Br,rByaJrbnnrfi o6eop rloJIyqeHHr;rx cIIeHrporparrr{ troBBoJrr{JI yJroBr4Tb Eerioro-
poe pasJrrlrrr,re B rrlr4pr.rr{e cler{Tpa rrpr,l [epe\oAe B o6,rracrE, nopornux AJr],rH BoJrH
npl4 paSHr,rx rroJrolr{eHr4.fix qeJrr{ r{a Arrclte [,'raHerEI. flna rpoeepHrr SToro 3a-
rirrrorreHr{.fr crrenrpbr 6r,rrlr npor,repeur,r {oror{erpr,rrrecH}1 [11. IIpu aroM o6Hapy-
)I{OHLI I(OBoJILHo Cyrr1eCTBeHHbIe UBIIeHeI{LLa ulr,lpr{Hrr clenrpa C AJrrrHOfi BOJrrrri,
peBHo oTJIr4rIaIOqI{eCrI AJr.A DT{BaTOpI,IaJILHOIO Ir no,irflpHoro CeseHrr"r.

B i963 r. raltoro po[a Ha6ilro/IeHl{rr rrJraHerLr Iouilrep 6rrru upo4oJr;lr{eHr,r
[2]. Onaaanocb, rrro 81963 r. Iraarr4qr,rr,i, roAo6Hr,rx ua6ri4annrroni.r u tg62 r.,
ne o6uapynreuo.

3gecr, trpprnoA.rrrc.rr peayJrbrar.ri o6pa6otnr,r crlerirporpauu lOnutepa, ro-
JlyrleHrrbrx s 1964 r. Ha nnaprlenoN{ crrenrporpa{e 1220-at,n peS.,reuropa I{pnrrr-
croii acrpo$r.tau.recxor:i o6cepaaropur.r 6r,r.ro riorryrreHo 176 clen.r.porpaN{rr
c 7.IX no 22.X 1964r. Cnen.rpr,r rrJrar{erbr rro.rryrraxr,rcb npu co6nro4eur,rir rex
me ycnonufr, noropr,re 6rrnra uplruarJ,r Bo Bper{.fl Ha6.rrroAeur,rfr.1962 n 1963 rr.,
r. e. Irpr4 oguoii n roft ?r{e u.{llr.rHe qeJrr{ cneHrllorpa(fa, n uoulr c xopouer"r
trpoBpaquocrbro, HeBr{aqrrreJr},rrbrM Apo}r{aHr,rer{ r.reo6pameru{rr rrJraHerhl i{ Ap.

(DorolrerprapoBarrr4e crrer(rpoB tseJrocr, Ha lrr{npoabotolrerpe N,IC)-4 rroflepeR
Ar{cnepc}1r,r. B lrurepnare or 1,4350 4o },3400 A 6u.ro nr,r6pauo 23 paapeaa no
AJrrrHaM nonn. flepexoA or ItpuBI;Ix B norrepHeurrflx Ir HptrBr,rM B r{r{reHcr,rBHo-
crflx IIpoI4SBOAr{nCfl trO COOTBeTCTByroqr4t{ xapaHTepr,rcTr{qecHI4r[ ]ipr{BLrr{.

99q



I4auepenlrR xrr4pr.rnbr Sotouerpnuecltl{x HpI{BbIx rIpoIrBBoAr{JII,Icb npl[ o,qnoi,i
u roiir nre I4HTeHcr{BHocTr{.

Ha $nr. 1 uo ocll a6cqucc orJIo?r{eHLI AJIr{HbI BoJIH, rro ocl{ opAllHar - cpeA-
Hr,re Beruqr4Hr,r r.rsMerreHr.rrr [rr4pr{HBI cneHTpa B eAI4IIr,rqa\ Ix}rpr{Hbl glr },4300 A
AJrrr pasJrr4rrunx 4ueit na6nro4enuii s 1964 r.

I(am4aa rorrxa Ha Hpr{Br,rx Sur. 1 1a. 61e1d, e coornercrByer n cpe4neu 13-
1.5 orc.re'rau, rorrxlr Ha r(pr4B6rx Sur. 1, 6, N - 7 - 9 orc.rerau. Cne4yet ot-
MeruTb, rrro Ha xo4 Hpunotl AJr.E ariBaropr4aJrbnoro ceqer{rafi BJrI{.trHr{e {aalr ue
MorJro rrporrBr4rr,c.rr, ran Han [olpaBHa aa {aay g"un gnefi ua6;rlo,qeuuii ne
upenrrruara 0o,5.

Auailrae npr{BeAeHubrx na Sur. { rpuur,rx [on&BbrB&€T, qro uMelorcfi Becr,r{a
ne6onr,urr.re pa3Jrr4rrr{fl B xoAe r{praBr,rx AJrfl anBaropr4aJrluoro rr rloJrflpuoro ce-
.reunit B rrporr.rBorroJrolr{Hocrb ua6rroAenraru 1962 r. - [epLIoAa oco6oft a$-
Tr{BHocrr4 rrJraHerbr. I(one6anu.a Hoporr(oBoJrHoBoro (\Bocra)) Hpr{BrJX (Sr,rr. 1)
r[oryr 6nrrs nr,rasaHr,r HaI( I{BMeHeHr{eM npoaparlHocrlr eenHoiii aruoc{epr,r, rax
r4 r.rBMeHeHraer,I rorJrorqeHr4fl B arl{oo{epe IOuratepa. ,{;ra r{cr(JrroqeHr{.rr rlepBoro
tfaxropa Mbr ]rocrpor{Jrr{ BaBr{crtNrocrr, orHorrreumft ruupr.rubr crler(Tpa AJrrI anlra-
ropl{aJrbHoro ceqeHufl r( IrIrIpI{He cIIeHTpa AJr.fl IIoJr.EpHoIo cerleHl4f oT Anr4HbI
BoJrHr,r. Ha Slrr. 2 gaur,r grr{ npr{Br,re, rAe rlo ocu a6cqucc orJro}fieHr,I A.rrr{HLI
BoJrrr, a Iro ocr.r opiu.rHar - orHo[reHr4e ur{pr{H. ,(nn cpanueHrr.a B Toil,I E(e
lracurra6e ua $ur, 3 npr.rne4eur,r auaJrorr{rrHbre Hpr{Br,re AJrfl Her{oroplrx 4ar 1962
n 1953 rr.

Auarualrpy.E xapaxTep KprrBl,rx na {ur. 2, lroniuo c1eJrarb cJreAyiorqee 3a-
RJrIorreur{e; BaBr{crrr,rocrl orr{oilre}rr,rir ruuprau creRTpoB I(Jr-rI paBJrrrqur,rr 4ueit
ua6.nro4enurt e o6qeu HeoAr.rHanoBa, xorrr AJr.rr Henoropr,rx 4r.reli arr{ BaBrrcur{o-
crrlrloxolr{rtApyrHaApyra, Harrpr{Mep 4n13.X7961tr,, }roBcJryrrae2l,i- 1+.X

eTolo x{e IoAa oHr{ cr,rJrr,Ho oTJlr{qaloTcfl.
,(ra nuegeru,rfl Henoropoir noruqecrseusoir xapanrepr{crr4nrr rrpr{N{e},t or-

HolrreHr{e 1,0 aa cBoero poAa (Jrr.rHrrro pa3AeJIa), TouHr.r, HaxoA.rrrr{r{ec.s Br,rrrre aTojl:
Jrtrtr.\rtrj T. e. B nepxneii rroJlyrrJrocHocrra, 6y;1yt rrMerb rro.xoiltl4TeJrl]r.ble opArlHa-
Tl,Ii TOTIHtr{, HaXoA.rrrr{r'recn s nulnr.rerl noJ]ynJrocnocTr{,- oTprIr{aTeJrrrrbrc; TotIHlf ,
JrelltatrU4e Ha JIrrHr{r{ 1,0, rameror oplrruary, paBHyro }ryJr}o. Cyrvr,vnponaHue op-
AlIIrar AJr.E paBpeaos c l, < 4000 A n noplrrapoBaHr,re i,rx rryreNr Ae.rreHrrrr Ha
rrl4cJro paBpeBoB (rz : 17) N,Ioryr Aarb rrertoropr,rit .rr,rc;rouoli arisr4naJreHr orHorfie-
uua; o6oaHarrl4lt ero /r. Ha {ur. 4 npr4BeAe}I xo4 rll4srororo anBrrBaJ-re}rra /,
An.s Aueii na6;rro4eur.lr,i s ceul:n6pe r,r onra6pe 19611 r.

lna7 ll 11.IX BeJrr4qrlHr,r /c coRnagaror r{ cocraBJraror 3,{. I(o 2.X na6.rrro-
Aaercrl aauetnr,ul crraA c r,rBMeHeHr,reN,I BHaHa. llonoiHurenhHoe Brraqeulre /c

CBI{AeTe.rILCTByeT O TOM, .ITO nOJIflpHOe CeqeHI4e I43N{eHtIeTOfI C yN{elIbltreHuelr I
ctrlJILHee, rrell anBaropr{aJrbHoe. 2.X rra6;rro4ae.rcr o6paruoe r,rBr{eHerrrte,
r. e., [o-BrrAr.rr{oN{y, n aruoc{epe Ionurepa [por{r.Jorrr.[r,r Harir4e-To rrpo{ecclr,
lllI,IBeAuI4e n 6oree cI,rJJbHoIvry r,13N{errcr{I{rc anBaropr,Ia.Trbr{oro ceqewtn. 4 m

13.X <uopua;rr,r.rr,rfi> xoA oruoxreHr.rfl Boccrar{oBr4Jrcfl r,r Aocrr{r ypoorrn 4,1--F
1-0,2; x 19.X orrrolleHr4e ynaJro Ao ypoBr.rrr 2,1 -1 0,4.

I(an lrornuo Rr,rAerL, 7 ulL.IX, tnr 13, 19 u22.X cocroflrrr4e a'ruocSepr,ru.na-
ue'rr,r 6urno rlecltoJrbr{o paBJrtrrqrrri\f, r.ro oTrrocI4TeJI]rHo cuonojtuo B riaH{AoN,I }rB
arl4x rlepl,ro4on. C,te4yer orr{err{rb, rrro B aBrycre u uoa6pe 1963 r. riore6ann.q
npol,{cxoltr{Jrlr orioJro HyJrrr, uo n o6rqcl,r oulr 6rl;rr,r AocrarorrHo cuoxoiinr,r. I,Iem-
Ay reM oltorro 2.X1,964 r. o aruoc{epe lOuutepa qro-ro rrponaortrrro, rrro rrptr-
BeJro n o'r'IIerreHHoN,Iy Br,rue uaMeneHrtrcl /r.

Nloxruo rrpeArroflo)firrrb, rrro, rro-BrrAr{r{oMy, rroMrdtro ualreuenr.rfi crpynrypbr B

pafione rloJlrocots 14 y Dr{Barolla, co ts}ler{enelr rra6trrogaeTctr rar{}ne rrar,Ie}re}Ir4e
crpyl{rypbr aurocr}epu r;no6a.rrr,noro xapanrepa, BarparrrBarorqee aruoc{epy
ua4 nceli ulaHeroii. Ec'rec'r'Beuuo, rrro ero npeAnoJroxierrr4e rroAJrelr{rrr 4ansueit-
firer"r rrqarenrnoii flpoBeprie.

I'epeH [3] u nox6pe 7964 r. na fllrn 4ro X,{u4u rroJryrrr,r"Tr {o rorpa$lri.r Ioln,repa
c oareHt, 6olr,rrrtau paBperrreHrrel,t. B re.leuue NIH0rrdx uo.tert 6r,uu uony,reu;t
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Borrrrbr B 1962 u 1963 r'r.

o 26.\ t'Jtiz r.; 6 -15.VIII 1963 r.; c - 15.XI
1963 r.; e - t7.Xl 1963 r.

4 /00 JS00

(Dr,rr. 1r. XoA qIrcJIoBoro
AHBIIBAJIEIITA fu

Dol)TIrHa,'thlil'tc'lcprorllill -ourrOI{a Ir3McpcIIrtii

IIepBori.rrilccHr,re cilr,rNr]ir4 IOnr.rl'epa. )(o'r'n uepr,roA Ha6rroAeHr4fl fepeHa He coBIIa-
AaeT c Har[r.rr{r4 Ha6rroAeHr.{flr'rr{, I{e]'airr]}roe paccN,roTpeHr4e [oN{eIqeI{HLtx B cTaTbe

{iororpa$uii rroaBo;irrrer cAeJraTii Ban.rrrorteur,{e o BoBNro}nHotr{, Aocraroaluo 6r,r-

crpor,r r.rsMeHeHr.{r{ xapanrepa rror.rroqeHrrfl B aTN{oosepe loflr,{repa y fIoJrIOcoB
14 y DHBaTOpa 3a /{OBOJTbHO r{OlloTnr,ri.i CpOH, Aa}r{e [pr.r Ha6rIoAeHI4I{ B OAHOM

querc.
IlpeTlcraunxer 60rr,xlor:t r{Hrepec corrocraBJrenr.{e c[enrpoB IOrrflrel]a c rrl]fl-

I\rLrN{r,r cHlrN4ItaMr4 rIJlaHeTbt B paBHr,rx (ru;nt'r'pax, c/IeJraHHbrx oAIloDpeNIeH}IO. STOt
6r,r'r's lronter, rroBBoJrr.rr HariT[ I{a BLrArlMoN{ Arrcne [Jranerr;r (o paarru.rntrx AJrII-
I.rax BoJrH) o6paaonarua.fr, orBeTcrBeHHLre 3a onncaHHLre rrBJreHr4fl .

B sax,nroqeurre Bripax{aro r4cnpeHr{roro 6naro4apuocrb JL C. fo,rorronocoBofi
3a nor{olqb e o6pa6oure rfaTepr{aJroB.

,r,{apr 1967 r,

JIur:eparypa
JL C. I a.rr r( rr u. tr{ar. I{puucnort acrpo{ra. o6c., L964, 32, 4.1.,

JI. (1. f a rr It LI H. tr{gs. Itprrucnori acr:po{r.ra. o6c., 1966, 35, 248.
P. G u e r i n. Arin. d'Ast,rophys., 1965, 28, N 2, 395,
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JIIITI{SOBbIE OEbEHTI'IBI,I,
cBoEol{r{brE oT BTopr.[qHoto crIEr(TpA

fJIfI lrrl4poKofi CTIEI{TPAJILHOTT OBIACTI{

T. M, IIonoa

Paccuorpeurr JII,IITBoBI'ro crlcretrlrr, cocrorru{Lre rra T}lex ,rLrH3 rr rrnerclqrle BbIcoHyIo cre-
IIelIIr^c^o^lleplU_e-]rClDa IlcIIpaBJIeIrIIfl xpoIIaTIIqeCI(IIx a6eppaqrrir g.rrx turrpOHOii O6;nacr:rt CleI{Tpa
(or 3800 go 7600 A); pacculrraulr Kour{perrilre cr,rcreMbr AJrrr r'rcrroJrrriloRaurrfl B xa,recge o6.r-
enTr,rrJoB TeJrecHorroB r'r A pyrr.rx r.rrrcTpyrrelrToB.

LENS OBJECTIVES, FI1EE FROI,I THE SECONDARY SPECTRUI\{ FOR TIIE
WIDE SPECTRAL ItI.IGION, by G. M. Popou.- Lens systems, consisting of tliree len-
ses and lravirrg thc lriglr perfecLiorr degree of Ilre colrection of clrlornalic aberral,ions for
tlre rvirle regiorr oI l,lre spr,ctt'ttttt (l'r'om 3800 A to 7000 .\) alo corrsideled; tlrc concl'eLc sy-
stems for the use in the capacit,y of objectives of telescopes and otlier instrurnents are cal-
culated.

'.lenecnonr,r-pe{partropr,i HpyrHoro Ar,rar{erpa (go 7 nt) yc[errrHo r{crroJrb-
Byrorc.E AJr.rI Ha6JrroAelII,I.rI roHnr,{x rlJraHerHrrrx AeraJrert (n oco6euuocrtr Aera-
reii, I,rN,reroqr.rx NraJrbrii rioHrpacr), ts acrpor.rerpr{r{, a ran?r{e Arfl Sororpa$u-
poBtlHl{fl 6orr,ruux yqacrltoB ne6a (o6reHrr,{Bbr rr,r[a Pocca) . Jhanaos],re o6oen-
TtrIBLI oRaBaJrl{cb Jryrrme Bepr(aJrbrrrrx raHrfie 4"rrx na6nroqeHr.rfi ToHr{r.rx 4era.neri
Ira lroBepxHocT[ coJIHqa.

Jlrauaonrre o6tenurnr,r /Ialor r{rrHr4l{yM pacce,rrHHoro cBera, r4x cBoricrBa rra-
Jro r{eHrrrorc.rr rrpr{ r{BN{eHeHrdri reN,rrreparypbr onpy}Rarorqeli cpe4r,r; Jrr{HBbr BHa-
qr{TeJrLI{o Mel{ee rryBcrr}I,ITeJIr,Hr,r Ti rrporr{6ar{, a c.rleAoBareJrbHo, MeHee rpe6oBa-
TeJIII{LI It pa3rpysoqHoN{y rrprrcrroco6JIeHr4ro orrpaBbr o6cexruBa, He]r{eJrr{ BeIl-
ra.na. ,(eftcrBrrreJrIrHo, I4cHaTr{eHI,In, B}rocrrNrrJe Ae{oprrupoBaHHoft rroBepxHo-
crbro JrI,IHsbr BcJre/IcrBrre uporn6a, Hor,rrreHcrdpyrorc.a B rrepBoM upu6Jru[{eHr,rr4
6naro4apa alraJrorr{arHoii 4e{opuaqrau (uo nporr4BorroJro}nuoro BHar{a) Apyroi{
IIOBepXHOCTT{ Jrr{H3br; nOSTOrly pasHOCTr, xOAa ,ryqei.i []lr{ npoxo}r{AeHr.rr{ rrepcs
IrporrsBoJlbHsrr,l yrracTon Jrr4H3r,r ocraerc.s noc.ro.suuori, 6y4er Jrr{ Jrr{r{3a Aesop-
Mr.{poBaHa I4JIII }IeT. TO;nr,XO [pr4 OrreHb 6o,nsurux AesopN,rar{r4.rrx .[r4H3DI il{otyT
llorrBr,rrrrcfl HeSHaqr4TelLHr,re patsHocrr,r xoAa na 4esoprrr,rpoBaHHr,rx yqacTnax.

B 4eiicrnureJrrrlrocrlr Ae$opNrarlur4 Jrr{HB, BatrrerHo BJrr.rfrrotr{rre r{a HaqecrBo
raso6parxeurrfl, rra6JrroAarorcfl roJrbno n tr{epHcnou pe6panrope (4r,rauerp .nuua
tJ-02 cn [pr{ ToJrqr4He orpr,{t{areJrbHoii Jrr.rHBbr 2,8 cat), Jrr,rr{Bbr rroroporo paarpy-
lr{erlbr }ra rpr{ rorrHr{. Sauerurr, qTo rrpr4MeHeHr4e 6oJree coBeprxeHHofi pa3rpy3ftII
Jrr.rH36r (uaupuuep, I{a rrrecTb TorreH, paBHoN,IepHO paclpeAe.rreHHr,rx [o nparo J]r4H-
ar,r) uoanorr.rlo 6r;r yr{eHr,rtrrrrb Ae{opl{ar{rtro [oBepxHocrefi ruEB 6oJree .renr s
10 paa. ,(pyrofi uy'rs 6opr6rrr c rr{yri4er,r Jrr4HB - yBe.rrrdqeHr{e r{x roJrrrlr,rnb.r -IvreHee a{SeHrlrneur ran HaK Tpe6yeMas ToJrtqr.rHa Jrr{rr3r,r [pr,r BaAaHHoli ee Ae-
$opnraqrau pacrer nponopqr{oHaJrbHo r(BaApary Ar4ar,rerlla Jrrrnabr.
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Cnaaannoe Bbrrrre rroBBoJrfler cAeJlarb BbrBo[, qro rrpeAerbHbrii, [paHTI{qecHu
rrpr{er{.[eMbIIt rt6rrepe.IHI{I( JIIIIIa sIIaqLIreJIbHo IIpeBLIUaet 1,3 n, (4lrarterp lnu-
air terecxoua lllrrn4ta n Tayreu6ypre).

O6regrlrn, cocroRrqufi r,rB JrrrHB, rre rIoABepmeH llaar'rocrl4poBIte B rlpoqecce
pa6orbl, a elo xapanrepr{crl{Hr{ (cnerouponycltaHl{e LI Ap.) N{ell},rrre Menrllorcf
C TeqeHt{eM BpeMeHI{, He}Ite.[I{ &II&JIOII4TI}ILIe fIOfiaBaTeJII'I SepKaJIEHbrX I4 3ep-

r(aJIr,Ho-JIL{HBoBr,Ix CrIcTeNI, He roBopfl yxre o ueo6xoArrMoCTI{ [epI'IoAuqecHI{ Boc-

CraHaBJII4Barb Bepnailbnrrii cnoi,i u o6 axpaullpyrcIqeM 4eftctnuu BropIlrIHbIx
BepHaJr rI pacrrlllteH B D1I{x cl{creMax. ltounenqun BoBAyxa B rpy6e pe{paltropa
't'flfime SHaqtrrTeJIL,HO I,IeHblIe.
. OqnaHo, fiaH orllerraer N,Iancyros Itl, ocuosHbr]ll HeAocrarr(or,r Hraccllqec-

fioro o66enrr.nna peSpaxTopa I,rB Anyx JIr{HB .rlBJr.rlercfl BIrarII{TeJrr,HLIrl BTopI'ItI-

I,Ibrii c11e1Tp (ocra:rouuan xpo\{arr{rrecna.fl a6eppar(Irfl rloiro}I{eunn), 6.uaroAapn
noropor,ry r.rao6palnerrrre BBeBI[rrr r{Nreer BHaqI4TeJrbIrLrI:r IIBerHoft opeoJI, cHr{E(aIo-

rqrait-rtririlpacr I{ I,Icliamarculufi rlBerorlepegaqy Ha6JIIoAae}Ioro o6teHr:a. Eta
a6eppaqun yr,reHr,uraercrr rrr{HeiiHo c yAJrI4HeHI,Ieu r[onycnoro paccrotluras o6len-
rrrua. O4rano, uro6Lr rloJrHoclrbro vllaBru,cfr or Hee, Heo6xoALrN{o yBeJII4rrr{Tb

$oHycuoe paccrofHl{e 6otr,ruoro pe{panropa Ao coreu r{erpoB. Haupurtep,
o6r,erirr,Is /tI4alleTp0lI 50 cat, AoJIII{eH tr{I\,Ierb {ortycnoe paccr0flIII{e CDI,III€

709 n,, rrro rrpa1rtr,r.recnr{ HeocyqecrBr'{Mo. Ilpuueneune oco6brx coproB ourr{-
qecHoto cTeKJra Molr(eT yN{eHr,[Ir{Tb ntopu.rurtfi clleltTp, Ho HeBr-IautrrTeJIbHo - B

t 1,5-2 paaa, rrprr{eu 6olrruoli cr4He-{r{oJreroBrjlii opeoJr Bor(pyr uao6parnealln
OBerr{Jr B TaHI,Ix O6sefirr,rsax (ralreuyeltr,rx afloxpol[aTa]Il{) ocTaero.fl.

IIecnonrno Jryrrmee rrclpaBJrer{r{e BTopIrrIHoro crreltrpa B BLTAI4MoI:i o6nacrn
('r. e. ;qnn Br{3yaJrE,Hr,r-\ Ha6lroAeuuii) uuero.r rpex,rrlHsoBr,re o6senruBr,r - alo-
XpoN,Iarr,I, [peAJIo]I{eHIILIe B l{oHqe IIpoI[JIoIo DeHa TefiilopoM. OI{EaHo nr,r6Op

crer(o",r AJr-fl Taroro poga o6oeHrr{BoB ran}He BarpyAI{r{TeJreH, ItaH r4 AJr-rI AByx-
r-rr{HBoBbIX alloxpoMaTon, a cr,rne-{r,roleroB.brft opeoJl OCTaeTC.tI. Mur uccne4o-
Ba.rir.{ rllexrrrlnBoBt tit aro,f,pol,Iar Ieiicca (upegc'r'anrner co6orl ycoBeprxeHcrBo-
uanHr,rii o6T,enrus Teirnopa) u o6uapyXuJILI, tlro xpol{aTl43l\,I o66eHrrlsa s cu-
treil .tacru cfier(Tpa HacroJr],Ro BeJrtr{n, .r'ro na6.nroAarl ToHeBylo Haprr{Hy rlpr{
I,rc11r,rraHlrr{ od.renrlrsa I{eroAoM tDyno s 6elorr CBere 3al'py/IHItreIIE,Ho. Anoxpo-
)\{&TLI1 paCcqI{TaHHtIe AJIfl BI{ByaJILHr,Ix Ha6JIIoI{eH[li, Hellsfl IIoIIoJIsBoBaTL
gla $ororpa{I,IpoBaHl,Ifl (ecnlr ne rrpl4lvlellflrb cBero+urlrpoB, Bll,{gJrsrorqllt
y3rtyro o6rac.rr, cuexrpa), Heclrorpa Ha yr(aBaHHLIe IreAocrarltl,r, aloxpoNlarl,l
rroJrbayrorcfl crrpocor{ y acrpouorvron, u oco5euHocrl4 B rlocJreAuee BpetvLE B cB.s-

3I{ C BOSpOC[rr,rNr r4HTepecON{ n ToHr(r4r,r AeTaJr.rrM rloBepxHocTr.l Jlynlr I'I lrJIaHeT.

Hau6o;iirunir rra nncrpyr{eHroB ranoro rrlrla r{BroroBJrelr B CIIIA (4llartetp o6t-
er(rl,rtsil 5l cat) B HaqaJIe 60-X rogon Halfieto Belta I{ [peAHaBHarIeH I{JLa ycTaHots-

r(r{ rra o4uoft r.IB o6cepBaropuii Sana4uoro Texaca [2].
Nlancyror [1] uolpo6uo uccrre4oBaJr Borrpoc o corJAaHldrl arotipoN,IaroB IrB

OTeiIeCTBeHHLIx CTOI{OJI 1{ IpIIUICJI It I]bIIlOAy, qTO SHaqI{TeJIbIIOe yN{eIIIrlIICHl{C

BTopI{rIIroro crel(Tptl (ec;rr,r ocnooIJBilTbcfl Ha orlTrltIecnu-t crenJlax, Br,Irycita-
etr{bL\ coBercnofi upolrr,t[IJ]eHHocrll(t), uorry'rutl HeJrr,3fl. 3T'ot ulrnol' oAHaHo.
rre rroATBepiil/IaeTcfl Ha.rurdN{Ir rrccJleAoBarlrr.sil,Ir{. B .rac'r'noctll, rraN'II,I HaiiAerlo,
rrro IIJr-a rtoHr{errrpr,rrlecnr4x cr.rcreN[ nrr6op creKoJl /IJr-g anoxpoMaroB BHatIItTeJIf,Ho

o6;net.tac.rctr, a B rlocJIeAHee BpeNLfI N,I6I IIatrIJrI,r, aITo cl,{cre[,la I{3 lupex roIIHrrx

"rrtrrrrB, Haxo/(flrrll{xcfI }Ia N,Ia,IIoN,I (rro cpaurreHI,lro c dloHycuslrt paccroflHrleM
..-ur,rna) paccrorlrrr{r{ Apyr or Ailyra, N{o}r(er 6r,ru, necr,ma coBellrilel{Ho l,IclpaItJIeIIa
rra BTopr{rrnr,rrii cnenrp, rrpr{rier,r BoBMo}r{Hrrr Aec.rrr}tr{ ul]aI{TI4{IecHu rIpI4eN,IJIeN{tIx

riolr6uuarllri.l Hax r.ra coBercfir,rx crertoJr, TaH r{ I,IB crer(oJI, Br,Iilyc(aeNIbIx saBoAoM
s 14eHe (fAP) . Baxrr.rr,ru o6croRtert,crBoM oI{aBaJrocb ro, tlro oco6lre copra
cre noJI He .flBJrflrorc.rl Heo6,\oAr{N{r,r[,Ir.{ /UIr{ coBIaHL{.rI TaItL{x o5r,enrltBos (nanplt-
rrep, .-rr.rH:irrr rror.yr 6urrs ltaroroBJreHtr I4B creHoJI JII{-3, O-1 u T(D-7). Pauee
i3l 6rr.uo o6napynreno, qro Irexoroplle crefi.rla $rapnrrr IlTo'rT'tanxte uoryt 6r,rr:r,

ucrIOJrbSoBaHr{ AJr-[ co3l\arrr{fl aHaJrorr{qHLrx o6seKTI,rBoB; 6brru BLIIOJIITeHbI
pac.rerr,r o66enrrzeos N{r.rHpocnorrn [{], ocnonalrlrLle I{a DroN{ rIpI{HIU{ile. O6tert-
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TI'IBbI Tal{oro rl'Ifla 6rr.nu naenaHbl cyflepaxpotrraTa},rrd, rrocnoJrbr{y oHr,r r.rr{eror
SHAqI,ITEIIITHO JIYIIIIIYrc HOPPEHIII,Irc XPOMATI{IIECNOT"T A6EPPA{III,I NOJIOE{EHI,I,g,
Hellte,lu a [1O \p0]lilTbt .

Saueuru, rITo Bo3paxtel{I4.g, BhrABr4raBrrrlIecfl nporl4B 6onr,ruux JrI{HBoBr,rx
o6oerirunos (uenoaltornuocTb rloJryrrerur.s 6onr,rur,rf 4r.rcnou orrrr,rqecnrr oAHo-
poAHoro crel{Jra, 6onr,urae rorepr{ Ha norJrolqe}rr4e cBeTa n luueax) , Tenepb
3. SHaqrrreJlr,nor,i lrepe rlorepflJlr4 cr'IrlcJr 6traro4apa ycne\arI creri.rroBaperrlrrr.
Nlnorlre copra creHoJI N{oryr 6r,rrr, orruu{ B BrrAe orrrr{rrecxrrx BaroroBon Ar{a-
IrerpoN{ cBIJrIre r,ierpa I,I Aa}r{e 6onee (nanprrN{ep, AJr.E TcJrecr(orra r,nt. I.Irror.oua
t{p*u IIIorr u.sroroBr{Jra orlrl,Iqecnrt oTluopo4ur,rii Ar,rcr( crenJra /Ir.rarrerporr
2,3 n), florepnna [orJrorqeHr,re B crenJre uoryr 6r,rrt cnumeHrrAo 0,59.6 ga i cn
nyTI4 JIyrIa B CTertJIe Ill I,IeHee.

IIpu crynuu H rr B.rr o lr{eHr{ro rro JryqeHHrrr x HaN[r.r ]l eB yJr r,raroB,

$ l. Ocrronur,re {ropuyJrhr AJrfl nu6opa crer(olr
AJrff CynepaxpoN{aToB r{3 TpeX Jrrr[r3

Our[.recxafl cr,rJra crrcreMbr r{B Tpex Jrr{HB Brrrpax{aercn dropuynofi
o: 9r * qz * qr,

rAe gr, ez, ga - otrruqecxl{e crlJrbr JrrlHB cr{creMrr. flocrasuM ycJroBr,Ie, .rro6r,r
B cyrrepaxporrare xpol,rarr{Br{ rroJroH{errl4.E 6r,rn yc'rpaneH AJr.E nyuefi C, F u
elqe AJl.fl Anyx nrr6par{HrJx HaMr{ AJrr{}r BoJrH }u, u )u, (ny.ru C u F rar{}fie r{oryr
6r,rrr, aalrenerrbr Apyrr.rMrd B BaBr{crrMocrr{ or rpe6oaanuit x cucrerre). TorAa yt-
JroBtr{fl paBeHcrBa HyJrro BTopr{qHoro cneHrpa 4.na nyuer,i C, F, }\, 1,, aanr,ruryrcn
B Br{Ae

(Dx * C)c : 0, Or - 
(Dr., 0, (tu 

- @r,, : 0.

ll:r,vr s flBHoN{ BrdAe, BBeA.E rrtr{cJra A66e v, uoJryrrr4Nf

(qo ), (r" );t * (qo), (vc );1 * (vn), (v" );t :9,
(cp^,), (v,,, )i' * (q,,,), (r^, );' * (g^,)o (v,, );1 : o,

(qi.,)r (v^,);1 * (ei,), (v,,, );t * (,p^,L (v^. );1 : 0.

Dra cracrelta oAHopoAHr,Ix yparuenlrrt r,rN{eer Irerpr.{BrraJrbHoe perrteurre roJrbrio
B roM cJlyqae, ecilI4 ee onpeAeJrr{Tenb A paneu nynro (neuaBecrHbrMrr crrr4Tae}{
rp). llnrec,rr

A-
(vc )i' (vc E1 (vc E'
(v,,, );t (v,., );' (v)., );1

(v,.,);1 (v).,);1 (v^,);1

Vlruonrtrn nepnr,rfi cro;r6eq na (v6)., aropoft ua (v6), ra rperraft ua (v6)r; uo-
JIyqr4M

(1)

-0.

-0-t
/.)\

_. nr-tl)., ilr-il)..,

ltt-ltc '/.: ltF-lLC

crefioJl. trlla ana"nurr,r.recnoii r.orrerpr, trraBecrHo, rrro ycJroBr4e A:0 eu4a (2) oa-
HaqaeT, rlllo B CI,{OTe}{e KOOpAI4TIaT p),1 OHOCI4T€JI6IIO p1, TpI4 TOTII{U I{OJIE(HLI
Jlelr{arb Ha oAHor"r npalloii. Peuran ctrcrer{y (1) or.uocureJrbHo rp1, gz, (pa, rroJry-

238

It 1, 1.

4 : l(tri,)r (p^,), (p^,),

l(r^,), (pr,), (pr,),



qLItrI SHaqeHUfl OIITIITIeCflLIx CI,{JI JIIIIIS, BLIpaX{eH}ILIe qepeB npOI4SBOJIbHr,Ifi IIapa'
l{eTp T, rI&CTHTiC oTHoCI4TeJrL}IIne AI'{CnepC\\fi p),t I PX, fr qUCIa A66e:

Q, : r [(P^,), - (Pr,)u] (vr)r,

9, :x [(pr,), - (P^,)rl (rc)r,

gz-'t [(pi,), - (P^,)rJ (vg)r.

(3)

l\,Inonrtlrens r llolr{Ho ntr6parr, lax, uro6rt orlTrrrlecfla-fl oI4JIa c}Icrcr{l,I q)

paBHflJraob eAl4lrr4qe. 3auerr,ru, qTo /IJIfl T I\[o]ItHo nlr6rapaTr, It oTpnl\areJIE,Hble
.JHAAIEHI4,TI, NPIl CTOM OilTI{TIECHI{E CI1JII,I q JII{H3 CI{CTEN'II,I }I}IEIOT O6PAITIT'Ti'i AUAH

IIO CpaBHOHI{IO CO BHarIeI{I4fltrII,I (P, BIiTII4CJIOHHbII\{II [pI{ IIOJIO}I{I'IT0JlbHT,IX SIlaqe-
Hr,r.Ex T. tr4ur,ruu CJIOBatItr{, nam4oii rpl{aAe CreI{oJI, nm6parrnr,tx AJIrI Cyrrell-

A

80t0

f1t0

47t

460

.rq8
rq

5q24' 
"orzt6azi: 'ql

5P/6 ' JlQl

rupii,$l/
KQt . 0p3

Plgolun . fip7
. fK/6

,Kt./(/l

i "4KJ./7K5

,f000

Jt00

Onr, t. ,{I,rarpauua grr ar,t6opa tpr'ra4
OT0TIeCTBeIIHLIX CTefioJI luitl Cylepaxpo-

. MATOB

641/ ,os7

()ur. 2. I(prrnr,re Broprrrruoro clcr{rlra cylep-
axllor{ara (cnnorrrna,rt npuna.a), anoxpoMara
IrB rpex Jrr'rrr3 rrrrra Tciiropa (rurpnx-nyrn-
Tlrpnar) Ir a\l)ol\Jcrlrrecxo.ro o6r,t,rttnsa na

ADyx Jrrrrra (rrrprrxonaa)

600
"f B0,ffl -/0/nn

;f'=/000nn

aliipONIaTOBr COOTB0TCTByIOT ABe OlTlIlleCItI'IC CI4CTONIIJ C OAI4IIaI{OB],II'1I4 nO a6-
ooJlrorrroii BelruquHe olrI,IqccHI,IL{lI cl4Jratr{I{ Jrr{IJB? Ho c olrrr{rrecnor:r cia.rroii nceii
cr{cTeN,rhr, B OAIIOII CJlyrrac TIOJTO}HI,ITeJIbrIOii, O ApyrOM Orpuqatelrruol,l.

flo gauuurt HaraJrora |OCT no 6ecqner:Holfy orlrr{rlecltoNly crrcn.]Iy N{Lr

rrocrpor{Jrr{ Ar{arpar,rr{y ({tlr. 1) AJrfl cylrcpaxpoN,IaroB, B I{oropliX coBr[elqo]ILr B

oAr.ry roqHy rysfi G/, F, D u C $. e. AJITI lla4r,ruoli o6nac'ur cuenrpa) ; 3il ocE,

rr6crlracc [pI4HrIra ocb pG,tt13a ocb opAlrHar - ocb p6p. I(alrt71afl roultil /{ua-
rpar{N{br uao 6p amaet co ornercrByroqyro r{apIty creHJIa (o 6osna.tenrae HaxoAl,rr-
c-fl ctrpaBa or rounr4). tlro6r,r rre sarpor{o}r{Aarrr ArdarpaN,r[4y, ua neii rrilHeceHr,r
lroJrrrno rrau6oree ylrorlle6r{TeJrLllriTe crcl{Jra I,r Sryopnr. Ue 4lrarparfN,rbr orte-
ur.rAuo, rrro tsr,r6op crcrtoJr AocrarolrHo BeJruH, trro BoBN{oEtHr,I AecflTRI{ Tpr,rali
(,r. e. co.rerauuft ua rpo\ crenoJr, JJCIr{au,lIx ua o4noii upauoii). O4uaxo BTilrrIlc-
drleut{r{ olrrrqecnr,{x cilJl (p, coorBcrcrByrorqnx orlrilf Tpr,IaAar'I, lro tfoplrynau (3)
IIOHaBLIBaIOT? IITO Tpl{aAbt IIaJICI{O IIe paBIIOqeHI{LI' rITO I{HOrl{e TpI{aILI I{}ICtoT
irpeBr{epHo 6ollurr,re orrrr,Irrecltl{e cI,IJIrrr (p oTAeJILI{r{x [L{HB (rtprl nocrolrlrnoii on-
,tr,r.recHoft cr,ure O cucT'eur,r). I-Ianly.lm1ag ts EToNI orgorlreur{Id Te rpIlaAl,r, I{oro-
pr,re coAeplnar rfryoplrr urra OcIl3. O4nano I,I uB o6br.Inr,rx crenoJr ]\{o}Hrro BJd-

6parr, Aocrarorluo xopoilylo rpl4aAy; Harrpl{Iuep, ral(oBa rpl4aAa r,ra c'reno",r JIt(3,
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Ta6nuqa I

IfoMcll
,rprralIbr MapHa crerifla

JI T(3

@t
TO7

JI TI3

o(D3
TO5

Oryoput
EOt6
T(D3

(Dnyopnr

E(D16
o1

(Dryoprr
n8
JIIt5

tj,98462

-13 ,6343
7 ,64947

4,62259

-4,80929
t,18670

2,6425

-2,1955
0,55304

2 ,93771,

-3,66123
1,7235L

2 ,83513

-4,43768
2,60255

14, 1888

-2t,827L
L0,2472

9,39054

-7,73023
L,53L71.

6,0462L

-3,22403
0,752763

6,72L67

-5,37641
2,759't6

6,48696

-8,50211
5, 38618

>lql

28,2684

t0,6186

5,394.04,

8,32245

9,8754L

1,0

1,0

t,o

t,p

1,0

tD-l , TO-5. B ra6;r. 1. nplreeAeubr oArrrf r,ra Jryrrlrr{x (uo rta.rrocru olrrr4rrecntrrx
cI{Jr Jrr4H3 clrcreur,r), Tllr,riulbl, rrpl{ SToM orrrr4qecHat{ cr{Jra cr{cTeMrr o uplauara
paeuoii eArtrrrrr{e. B ttr6.uuqe npI{Be/IeHr,I: Hor{ep rpI{aALI; N{apItI{ creRoJI, co-
CTAB"TIflIOIqI4X TPI{AAY; OTITI{IIECHI,IE CTIJIIi JII4H3 CI{CTE},IDI q; BEJII,Iq}IHA

<pl(nv-1) =: Ap, rrpeAcraB.rrflrorqa.rr co6oii paauocrE, ]iprrBrdBH rroBep,\Hocreftcucre-
N{r,r; cyNrN{a a6co.rrrouurx Be.rrrrrrr,rH orrrrrrrecnr{x cl{,rr ,rrrlrra cucreur,r) | cp l; naroueu,
B nocJreAr{efi rpa$e npr,rBeAer{a orrrr{rrecnil-E cr{Jra cr{crel{r,r cll. tr4ayqeur{e AaH-
Hr,rx ra6[14r{I{ rror{&BrJBaer, rITo H&r,uyr11ttg1:i B orHorrreHr,rlr ]{a"rrocrl4 npI4BI,IBrr
nor{rroHeHr ("uuua) flB.rflercfl rpl4aAa J$ 3, coAepffiatqarl {nyopnr, xy4ruer''i -
Tpr{aAa Ni 1, coctan.rrer{r{a.rr tta o6r,t.Irtr,tx creHoJT. Oguano I,I B oroN{ cJrytlae cynl-
lra a6conrorHbrx tseJrr{rrr4rr olrrr{trecnux clrJr noNlnoHeur X I cp I cocrao;nae, 28,3.
sro cpaBHr{r,ro c aHaJronr.r.rrroli senu.ruuoii,t1rs o6oenrlrnou'Ieitnopa, lloropble oo-
Ieplr{ar no npallner,i rlepe oAHo <neo6r,rqnoeD creli;rro. B tpuale J\& 2 ucno.rtrao-
naso (ueo6r,rtruoeD cTeHJro OO3, 6naro4apa qel{y npI{BLIBHrI orAeJrlHrrx JITIHI
(orpeqetraclirbre BeJrnrrr{Harru Ap), a rart[re cyl{i\Ia > l,p lyN{e}IbIxLrJIr{cb rIorIrI{
Irrpoc tto cpaBHer{prio c rpua4ofi J\& 1, cocranrenuor? uB o6r,t.rlIurx crer(oJl. Tpua-
na Ni 5 rrrrrepecHa reNr, rrro coAeplnr4r rtan {.nyopltr, rax I,I creHJra I{B lr JIIt5,
r{oroprJe }roryr 6rrrr rlaror:oBrrerrr{ c rloBrirrreHl{oli npoapa.ruocrblo s 6nIaxrHeN,I
yrrtpa$uo;nere, 6.naro4ap.E rreil{y cl,IcrerIa Mo;:fier pa6otatr u u Drofi o6nacrlt
crrenrpir. I{punl,re Bropr,Irr[oro cner{rpa AJrfl cynepaxpoNlaroB, rIpItBeAeH}Il,Ix B

'ra6r. t, tr{tr{elor B ocHoBHor[ cxo4nLrrYr ui,r71. Ha {ltlr. 2 [peAcraBJreHr,Ii HpI,IBafI
BTOpI{rrHOIO ClCr{Tlla Tr4rrr,rrlHolo cynepaxpo}IaTa, r(prIBafl BTopLIrIHoIo cflel{Tpa
oAr.roro rra Jryrnrrrax rpexJrrrHaoBr,rx afloxpor[aton (rrana Tei,r.uopa), BDIrIycItaB-
rrrrlxcfl {r.rpuoi,i I-(eficc, r,r r{Ilr{Ba.rr Bropr{qHoro clenrpa rtrrll4rllloro axpoil{a:Il4qec-
roto o6renl'I,IBa r,IB ItBy\ JrIII-IB. O.renr,rAuo BHaylrre"rbHoerlperrl'IyqecrBocyfiep-
axpoMaTa nepeA arloxpoMaror{: y cynepaxpor{aTa Itpr{Bafl Bropl{tlHoro crleH-
rpa npaxrr{rrecnr{ rIpflr{o.rll{Heiiua- or }"3900 go }"7200 A. 3to rpel{I\{yrr1ecrBo
oco6enuo BeJrr{no R crauerli u $r.roreronor:r o6;racrnx crer(rlla, ran ltalt I{pI4Rafi
afloxpor{ara n oroli o6nacru cr4Jrbrro ornJroHflerc.rl or Beprl,Ixa"nll aupauo. 06-
racri uancuua"rrr,nort aryBcrBr{TeJrbgocrr,r SorouracruHon JIe}ItI{r onoJro 4300 A,
rroaroMy arlorpoMar HenpuroAeH qna Sororpa{r,r.recnux Ha6rtoAeHl4rt, n rct

Bpeil{fl I{AI{ cyICpaXpON{aT tr'Io}IteT I'{CIIOJILSOBaTE,Cfl l{afi AJIfI BI{3yarIr,HbIx,
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Ta6,nrlqa 2

t
2

4

5

,00551

,00156
,00246
,00325
,00249

t ,00049
t ,00035
1,00002
1,00028
0 ,99991

,0ooo5
t ,00003
i,00013
1.,00007

0 ,996920
t ,00092
I ,00114
t ,00141
I ,00109

rafi r{ AJIfl {ororpa{uuecHr,{x Ea6JIroAeHr4fi. 3auerran, rrro orcryrJreHrre or trp.fi-
uort y xpranoft Brop[qHoro ctrexrpa cylepaxpo]\{ara u o6nacrr{ ArrrrH BoJrrr Ho-
po.Ie 3800 A ue gormno cyqecrBeHrro cr(aBbrBarr,cfl Ha HaqecrBe {ororpa{uft,
Tar( KaH era o6racrb ocrra6Jrerra r,rB-Ba rrorJloqeur.rfl cBera B crenJrax o6oeHrrasa.

B ra6r. 2 uprane4eurr Blraqerrrr.rr orrrlrqecnr4x clrn (D Arr.rr rpr.raA, rrepequcflen-
Hr,rx B ra6n. 1, Ail.E paarr.rqubrx AJrr[]r BoJrrr cBeTa. B uepnoir rpaSe Aar{6r rlo}re-
pa rpr4aA (ouu conna4aror c coorBercrByrorquMrd rloMepaMr,r r,re ra6n. 1), no nro-
poi,i n flocJreAyroqrx - orrrauecr{rre crdJrl,r errlx rpraa[ 4na l, : 3650, 4047 L
u r. A. 3r:u gaunr,re raK?r{e roBoprrr o MaJlocrr{ Bropr,rqHoro cneHTpa B cylep-
axpoMaTax, Horopr,rii He npeBLrrrraer corr,rx 4onefi flpoqer{Ta or ouru.recnoft
crIJrbI crrcreMbr B rtrr{poxoft cueHrpannsoft o6,nacrra - or X401t7 no },7665 A.

D

5J0 l1/0 ,t5[ ,tft 570 Jt0 ,fttl f/t P_,

@ur. 3.,(zarpartlua 4ur arr6opa rpuaA creRoJI, trBroroBJrseMbrx BaBoAoM a }leue (l[P)

Ha Sur. 3 uao6paxrerra ArrarpaMMa AJLrI creHoJI {upur,r I{eftcc [4], analo-
ruqua.E ArrarpaMMe, uao6paxtenuofi ua <[rar. t; oqeBraAro, qro rr B eroM cryqae
nr,r6op rpuaA }Ie rlpeAcraBJr.rrer Barpy4ueuraft. Sqecr raflx{e Hal4fly.IltrtrMtr B or-
EOrUelrLl[ MaJTOCTR Kpr4Br{Btr JrIrr{B .fiBJr.flrorofl TpI{aAEr, CoAepmaq,ue {nyoprat,
a Tar{}He TpEaAr,r, Banrroqarorqple B ce6e <oco6rre> creHJra, B rlacrHocrll crer(Jlo
KzFSI . Haupurrrep, rpr.raAa, coAepx(aqan rfnyopnT rr crel(Jla LF2 n SF4,
IrMeer f l,pl =5,4; rpr4aAa r{B crenorl FK5, KzFSI u SF4 r{Meer 2lrpl: L[.

$ 2. Peeyarrarbr pacqeroB cyrrepaxpouaroB
I(nff acTpoHoMl(qecfttrx uIrcTpyMeIrToB

tr{cupanrr sr:opr,ruurrft ctrenrp o6rentuna, MbI AorIE{Irbr ycrpaHr{Tb rar(}fie
c{epuuecryio, c$epoxpoMar[qecnyro a6eppaqn[, H6My r4 xpoMarlraM yBeJrrr-
qeHu.tr (acruruaruaM r{ nptrBr{BHa rloJrfl B roEr(r{x o6beltrltBax rrpaxTl4qecnu Ee
troA4alorcs trctrpaBJlenllro). Mrr Br,IrIoirIrI{JrI{ tanoft pacqer AJLtr rpl4aA N 2 r N 3
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r,ra ra6Jr. 1. I)acqer rrpor,rBBoAr{Jrcn rra 3BX,[ <l{nncn-lu, flpr.rrrcr[ <crerinsHnr,rfiu
BapI{aHT N 2 paccunrblBaJrcrr rax, .mo6r,r o6ecue.u.rrs Bo3l,Io}r{Hocrrr criJrcr{ua.
Hr.Ls AByx Jrrdr{a, B ro Bper'rrr nart <S,ryopr,r,losbrfiD raplraHr N 3 oltaealocrr Boa-
illoll{HbrM paccqllTaTb B BIIiJe Tpl{n,rreTa, B I{OTOpot{ C}i"TreeHbr Bce Tpr.r Jrt4rrSbr.
Bapnanr N 2 paccuuraH AJrfl Ar4al{erpa BxoAHoto 3parrna D : 25,0 c"ll u c t}o-
fiycoll lL : 607 ,7 cn (ttonyturb BaroroBl{Lr orlrr{rrecxoro crer{Jra ranoro Ar{a-
Merpa He rrpeAcraBJr.fler rpy71a); Bapr.raHr J\Ii 3 rarreer Ileur,uruii Ar.rar'rcrp RxoA-
Horo spaqna - D : 16,0 crtt. rtpir I;:241 ,7 cu, (aaroronnu {ryoptrra B Ha-
croflq,ee BpeM.fi Moryr r{}rerb paaMepbr He cBbrrne 10-15 c.ar). Ipa{unu a6eppa-
qufi o6renrusa N 2 upe4c'ranlerrbr Ha {r,rr. 1r, a, o6rentlrna N 3 - na $ur. 4,,6.

-q0/

,1

7f

t0/ -/0 '0 'of' -40/ 40/d!,

Q)st,4. Ipa$rrr a6eppaquft cyuepaxpoMaroB EB cretoJr JII(3, oo3, TrD5 (a) ncrexoJl
T@3, EtD16 n rp.nyopura (6)

Ha rux uao6pameubr BaBrlcr{N{ocrrl nprrBnrx uouepe.ruoii c{epu.recnoii a6ep-
paqrrr4 69' or D (aonrr BxoArroro apa.rna) Arr.a paaHbrx ,ryveit, a ranllie [p]'rpaqe-
uun {oHyca A,l' gtrx paar{brx nyueii rraH {yrlnquro h.

rDzr. 5. Cxeltn crenrrarrgoro (a) uSayoputonoro (6) cyuep-
axpoMaToB

Cxelrrr o6texrusos fiao6paxeubl Ea {ur. 5, a, 6, trpuueM ua {ur. 5, a
raao6paxer (cre1Jrrrsg6rfi> o6rextun N! 2, na Srrr. 5, 6 - <{lyoputourrfil
N 3.- Tlayvenne a6eppaquouublx KpEBbIx (frrr. 4) y'6exgaet Eac B nnrconofi
cretreutr coBeprtreucrna uoryueuublx o6beKrEBoB - 4lr o6texrzsa NL 2 *py-
xon paccel4Baul{fl Ea OCtr Ee trpeBocxoqfrT 0" t4 Anfl Iyseft B cIIefiTpaJILEoM

oto

-/ /af'



I4HTepBaJre oT JIITHIII{ G go C, xpot{arrrB}I ylleJrlrrreHrr.fl coBepllreHHo orcyrcTBy-
er A.rr.E arofi rxe crrenTpaJlbrloir o6;tacru, a ocrarorlHafl ltol[a traJra.

,(na o6texruna Ni: 3 o6lac.rr, coBept,,eHuoro .r4crrpaBreHun a6eppaqraii
eu,e urr4pe - or Jrr{r{r4r,r h yo mrtrmv A' (4047 -7665 A), ilpr{arer{ HpyE{on pacce-
nBaI.II4fl Ha ocl'r B aroNl cIIeItTpaJII,HoM I{HTepBaJre I{e IIpeBocxoAI4T paauepon graS-
paKqrroHHofo AI40Ka, xpor{aTI,I3I,r ylleJrr{rreHI/LE OTCyTCTByeT, a OCTaTOTT}Iafl I{O[,ta
Htr'Itlrolltl{o ruala (nropra.rurrii cnenTp aroro oSreHrr,rna raso6pafltaerc.rr xpranor,l,
6ruaHorl n cunouruort xpunor,i na {lrr, 2; nonuoro coBnaAeHr4rr Her, TaH Ran
BBeI{eHI4e ItoueqHblx roJIrqItI{ ;rnng o6texrr4Ba L{ neo6xo4uuocrr, IlcrlpaBJreHLrfl
c{epu'recxofi a6eppaqurr AJI.TI paaHbrx r{BeroB ua ubrconofi BoHe HecHoJrbno r{B-
trren.rrror ary Hpunyro).

Ilpune4elr HoHcrpyItrI,IBHbre DJrer\{eurr,r errrx o6:seHrlrsoa. }toncrpynrr{Brrr,re
DJreMeHrr,r o6lrenrnsa Ni 2:

rt - 7137 nu;
dt:31,25 n,n (IIHS),

12: *1'604,19 nn,
dz:12,5 at.,ra (O@3),

rs :' 1666,i15 an,
d.a - L8,75 ,n,n (noeyyx, tx : L),

rt: 4230,6 n,tYt,,

clo-19,75 nn ('lQ)S),
/'O : oo

D : 250 nr,ni l'n: 6077 ,3 tuilr; A : I :24.

[tonc, :pyH'rraBHr,re 0Jrer{enr.t,r o6reH.r.nsa J\Iil 3 :

rr : 1586,13 nru,

rz:2876,02 n'u,

rs: 617 ,827 JwJtt,

da:12,5 nat. ($nyopw),
ra: -L240,7 il,tr,
D : 1G0 atn,, f',,: 2417 ,3 rwt; A : I : L5.

Bavrerulr, qro paccquraunbre o6:lexr:rzsrr orrrroAb r-re .flBJrflrorcfl Hauryq-
IITI4MI4 r4B BoBMolnl1r,rx. Heconruenuo, qro ga.rsuefiruue rrccJreAoBalrrrff BoaMolrt-
Hbrx rpr4aA (a our.r rLcsucfi.Erorc.E Aecr{TKaMu) upuneAyr K tro.EBJrerrr{ro eqe 6o.nee
coBeprrreHr{o r{.ctrpaBJreEHr,rx o6renrrzBoB ? Roropr,Ie Br,rrecEfiT cyrqecrByroque
atroxpoMarbr. Boauoxen pacqer ra 6onee cnomur,rx (u cnerocrriuux) b6rex-
rr{BoB - cytrepaxpoMaroB, cocro.srqtrx u3 AByx rprrtrJreroB. oguano 6uno 6nr
orura6osuo pac[pocrpaHflrr] pe3yJrbrarr,r, troflyqeHtrr,re B Eameft pa6ore, Ha
oObenrr,rBr,r c roJrcrbrMrr JruEBaMr[ (uo cparuegrrro c ux {onycubrM paccro.fi-
nuelr) ranra c JruEaaMI[, pacrroJro]fieunrinu Ea BEaqr,{TeJrbr{brx paccro.El{rlflx
Apyr or xpyra; r{ccJreAoBaEr{e raHfix o6rexrnsos rpe6yer zuoft uerogunra.

$ 3. O6racrb trpuMeuerrrrff

o6nacm rprrMeuerrufi paccqtrragrrrx (rnu Moryq,x 6nrrr paccuzraunuuu)
rpexJrr{EBoBbrx cytrepaxpoMaroB Mo)r{er 6nrrr necrua o6mzpioft: onu ,oryt
I,ICtrOJrbsOBaTbCfl AJrfl Uayqeurlff trJraEer, Jlyurr, Conuqa, a Tanrr(e otryrrrr{r(oB
trJraHer, r. e. Bo Bcex rex cryqa.Ex, RorAa neo6xo4ulra Bbrcor(afi paBpertraroqafl
croco6nocrr o6renrrana [pr,r Murrr{MaJrbEoM noiluqecrBe pacce.EEEoro cBera.

dt:12,5 ntn, (T@3),

dr:5 nn (E@16),
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BOaMOpUO TaItE{e IaCIIoJILBOBaEtle aTI{x cllCTer'I B CrIexrporpaSaX, UpenEaBEa-
qeEHbIX AJr.fl u3yqerrr,rf CJra6bIx CIIyTHI4Itots CleI{TpaJI},EbIx JIUIlI4fi' fAe OfCyT-

CTBtre pacce.EuHolo cBera BecbI,Ia cyr{ecrBel{}Io. B ila6oparopublx trptr6opax
cytrepaxpoMarbr rvroryr 6urr ncnorr,BoBaHr,r B HaqecrBe HoJIJIIrMaropoB c 6orb-
muru-{oxyCurru paggroflHueM, spI,ITeJIbHbIx OrCqeTEbIx Tpy6 (naupurr'tep,

r9nr6Merpax) u n ApyII4x npu6opax, IAe o6blstro I{crIoJILByIorCfi axpoMarBl

rr aloxpoMatlr (n qacrHocrtr'I' B reoAesl/tqecHrrx [pu6opax)'
Mapr 1967 r.
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3. J.'OptiC. Soc. Amer. 1960, 50, I& 10, 1016.
4. Ieingeriite technilr, 1960, 7, 292.
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I{3 BE CT ITfl F(PI,I 1\{ CH O f,I A CTP O cD tr{ 3]4q ECH O fi O E C EPts A T OP I'I14

Tou XXXIX, 1969 r.

CTPyKTyP;\ trI PABI}I{TI,IE rPvilI]bl COJIIIETIUbIX IIfITITII
/r-B ?IlOJIfl 1966 r.

IL B, C 'nt, e'tu, e tt li o

FIa ocuoraulltr rlorore.trLrorpaMM, rroJrfrerrublr c Blrcoxlrrr phapeueruelr, Lr3yqarorcrl
crpynrypnrle oco6esnoc'rLr rpynnLr rrflTerr Bo BpeME ee pocra. Ipynua xaparrrepr,rsoraJracb
cJrox{r{hrM crpoeurreM r.r 6r,rcrpi,rlr rr3MeEenrreM xon(plrrypaqlrr,r .flAep.

Cpanuerue pacrroJrolr(eurur BoJronou troJryreurr c [oryrreuur,rMrr A. E. Cenepunru lr
T. T, I{auorrr KapTaMI{ IlolepeqEoro r(arEr{TEol'o ]roJrrr tror{asblraer: n o6qeu xopomee coB-
rraAeutre B oplrenTaql{[ tsoJroxorrlr uor.n. 9ro AorroJrnrrreJrbrroe rrogTBepE(Aerrre roro, qrotrBy-
qesue touRoii crpyltrypLl rrflrerr [o [pflMDrM cEullrr(aM Co.nnrla uorr{cr Aarr, AolroJrrrr{TeJrr]Ebre
cBeAerrfifl o cTpynType rI oBoJrloqrrrr cr,rJrr,Eoro MarlrllTrroro rroJrrr.

TI]E STIIUCTUIIE AND DEVELOPMENT OF A SUNSPOT GROUP ON JULY
4-8, 1966, by lf. 7. Steshenko.- 'I'he structural peculiarities of a sunspot group in the
process of its grorvth are investigated on the basis ofphotoheliograms, obtained with high
resolution. The group is characterized by the complex structure and rapid change of the
umbrae o[ sunspots.

The comparison of the disposition of penumhra filaments t,ith maps of the transver-
sal magnetic field, obtained by A. B, Severny and T. T. Tsap, shorvs on the whole a good
coincidence in the oriental,ion of llilaments and the ficid. It is an additional confirmation
of the fact that the investigation of the fine structure of spots frorn direct photographs of
the Sun can give the additional information on the structuro and evolution of the Strong
magnetie field.

Mexgy cJIolr{Hoii crpynrypoft ar{rrlBrrrix o6paaoaauuii Co.nur1a, Bo BcrrnoM
cryqae tra ypoBHe $oroc{eprr (uRrna, {aretu), r[ crpoeHr.reM r{x N{arHrrrEoro
IIOJTfl HeCOr[Her{HO CyqeCTByeT TeCHafl CBflBb. o6rrapymeuuax BrrepBbre
A. E. Cenepur,rnr [1]rounan crpyr(rypa Marurltrrroro rroJr.fl B aKrrlBHofi o6[acrr,r
troArBeplr{Aer-ra pflAoM Apyr[x r{ccJreAoBar{ufi. HaiiTleHHbre }reoAHopoAtrocrr{
troJrrr 6Jrrr3nlr tro paBMepy r{ Tor{r{ocrpynTypH5rr{ o6paaorarurRu rr.flTeE.
A. B. Ceuepnr,rft [2] [oHaBaJ], qro Aalxe B flApax rr.Ererr MarErrlrHoe rroJre uMeer
cnolr(rlyro crpynrypy, noropafl r{o}r{er 6bru, csflaaHa c rra6JrroAarflrefic.s Bpoem
n Jlayxegou [3J rpauy.rrrquert nuyl'pr{ rrAep. Boanr.rHnoseur4e caMbrx MeJrnux
rrop (AI4aMerpoN{ 1 ,5-2') o6tIBauo rlorrBJreur{ro r{arHrdruoro froJrrr Hanp.rr}r{erJ-
Eocrbro B cpeAIroNI 11t00 ec [4]; {anennrnrM rpaHvJral,r ranlre coorBercrByror
TOHKOCTpyItTypHbIe aJIeMeI{TLI N{aIHI,ITFIOTO fIOJrfl, }rO lratlpfl}r{eHrlooTb IIOJIfl
B IrI4x cocraBJlaer B cpeAEeM Bcero Jrr4rrrb Aec.rrrr{r{ raycc [5]. I4a ourrra nuay-
aJrbHr,rx Ea6rroAeHr4ii llarul,Itnr,rx noJreii }IBBecrHo, qro IloflBileHr{e Aa}He He-
6onr,uoft o6rracrrl Terrr{ B [oJryreur{ tr-srHa cBrrBaHo c cyqecrBetrHbrM ycr4Jre-
ErreM Martrurrroro troJlrr B aroii o6nacrn. Hauparueuue uonepequor,l cocraB-
Jr.Erolq,efi MartrtrTHoro lloJrtl, ItaK troRa3],rBalor corlocraBJIetr]Ifr, rrpoBeAeHlrr,re
I. B. ItynrI{Er,IM I4 B. E. CterauoBblr\[ [6], connaAaer o HarrpaBJrenr.rervr BoJro-
r(oH tronyreH[. CoorBercrBr{e Me?r{Ay MarHr'rrrrr,rL{ rroJrerr r{ crpynrypoft uo.ny-
reur{, xor.E rrecr{oJrbno xyAruee,.reM s [6], uafi4eno rax]r{e T. T. l{anor{ [7, B].

TaHulr o6paaou, cJrolxHa.rr crpyxrypa anrr{Br{ofi o6tacru, upo.flBJrrrrorqarr-
c.fl B pasJrrlruuoit npHocrr, {opue r4 pactroJroEreHr,rr4 AeraJreft, o6ycloBJretra
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or pynrypoii n uanparxenr{ocrbro r\,rarHrrrrroro IIoJr.fl, BbrrrreArrrero n {orocfrepy.
IzIa y.1g1rra AeraJrr,Eoro crpoeurrrr r{ paaBr{rr{fl rpynnbr tr.flrer{ rro}Ker Aarb Ao-
Iro JIHI{TeJIIHrIe CBeAeHI{.* O CTpyKType r{ paSBr{Tr4Il oI{JIrHBTX I\{arHL{THbrX nO,refi
(naupnrxeuHocrblo, BepoflTno, ToJIr,Ho cBbIIle rblcflrlr4 raycc), rro AJrfl aroro Hyllt-
na 6orr[rafl paSpertraloqar cuoco6HocTt,, qeM eTO IIOHa AOCTyTTHO AJrfl MarHrr-
ror pa{ou.

B raroue 1966 r. HaMr,r Haqaro {ororpa{rpoBaHr{e corueqsofi {orocsepu
c II ol,Ioqblo ue6orrmoro IlepeHocHoro reJrecHoIIa, o6ecue.runarctr{eto BbrcoHoe
Ha qecrBo cHrrMnoB B Tex cJryrra.rrx, HorAa arlroc$epuue ycJroBr{fl B N,recre ycra-
Ho Br{r,r reJrecHotra AocTaToqHo xopour{e. O6llenrus reJrecHona ArraMerporvl
75 cn c {oxycnuu paccroflHr4ev, 1,6 n coBAaer uao6parxeuue Conuqa, Fioropoe
3a relr yBerr4quBaerc.tr cr{JrbHr,rM oxyJr.spoM r4 rrpoexrr{pyerc.s n xauepy. 3x-
BrrBaJreHrHr,rfi {oxyc reJrecrorra 49 no (ntraxrerp lrao6paxteuraa Coruqa 45 cn).

rDrrr. ,l Vcpe4ueunrtii xoA parl-
nurr,rr o6Iqcr:i rrJrorl{aAll (urtpI't-
xoBarl Jrlrrrllfi) rpynttrr J\l! 93
'rr rJrorqaArl ee rer{[ (cn;romnal)

4.W IW 6W 7.W /16[a.

fp

il0

Oro nno;rne Aocrarorltto,'tt'o6sr sepHI{crocrr r!o'r:ocl'tynr'cI'II'1 I{e yxyAIIraJra

'rorrrtOr,i Crpynryphr {or:ocdtel:r,r, ,to.opatt CIqC paaperrraero.fl o6r,enrusort. IIe-
pe4 ,taorcirorl yi'rlat aorl{Baercrr creritrsnnut'i acreul,lit Sulr,rp, up-onycHarouluii
Cset n o(xracrll cueltrpa or 1,5i00 Uo fu5600 A, a o crlyrlae lla4o6noctu raltll{e
ra Hefirparr,Hrrr:r d)uJrr,rp. B na.recrBe d)orofiarrepbl l{crloJrl3yercfl Hecl{orrb}to
CTaEAapTELIx I{aN{ep Or $OtoanuaparOrt c orI(rIi(Hl;II'II,I 3epI{aJIaltr'r. B rrpoNle-

tr{yrr(ax r{e}r{Ay ar{clroBI4r{r,rflN{r4 BepnaJro IroaBo.lrfler BLlSyaJrbHo na6;rlo4atr,
ua6paunnfi yqacron Connqa n tloxycuponarr uao6palneHl4e-Ha N{aroBoe cren-
ro. (Dororpi,frrpooarrr,te [po]IBBoAI{rcfl c oltclroBr'rquer'i -^0^,^001 

ceH' Ha BLI-

cononorrrpacrrrrJe MeJlr{oBepHrrcrr,re rrJreHnr.r runa <N uxpat-200^> TIJIII (MI4I{par-
300> urupuuofi 35 ra 60 .tv,n.- O6rttIIIo B reqeul,Ie rlaca AeJlaercfi 30-40 eKcIIosII-
qufi.

Tpy6a reJrec(ona ycrauaBJrr,rBaercrr rla Jrel'r{olr napaJrJraKrl4qecHoM []ra-
TI4BS c aJrenrplrqecr{rlil{ rrrlcoBbrM rvrexaHr4BMon, pa6oT arotrIl'{ 4 or aItHyIvIyJIfI-
ropa. Bcx yctauonna paa6upaerca I{ yI{rIaAt,IBaercE s ,1o6or:i .nerxoeoii au-

ronto61rrr, oua t{oxteT 6r,Itr, co6paHa I,I IIoJIIIocrblo IIpI{BeAeHa B Aei{cTBue oA-

HuM rreJroBer{oru Ba 15 ulrn. floprarunrlocrrr ycratroBxl,I rloaBolrrler IrtcrloJrb-

BOBaTL ee AJrfl r{Syrlegr{.fl 3,JlnfI:arlfl. I\ltrr{popeJILe$a l'tecTuocTI{ Ha HaqecTBo

raao6paxreur,ta Co.rruqa. Tlcnont,aosal'IHble AJr.E o6pa6otnu CHIII'IHII cAeJIaHLI Ha

Or1pbr1o1ll BoBAyxe BAaJIII or a4anr.lii B yrpCHHI,Ie {oglil, B [epI'Io/{bI xopO]IIIlx
r.rao6paxeuuii.

Ttoperu.recna.s paBperuarou,arr cnoco6rrocrb reJrecHorra 0",85. tr4auepeulre

Jryqur4x r{aApoB rror{a3r,rRaeT, rrTo Ilpaltrtr{rlecltl{ IlaSpellaiotqas cuoco6nocrl
CIII{MI(oB COCTaBJIfleT 0,9-1',0 (xy4a nxo41r1'ranxte atuoc{epu-r,re ncnamenur) ,

T. e. B TeJlecxone r.torloJrl,BoBalra orITI{Ita B'sICoHoro HarlecrBa, Ha raxux CHI{NI-

Kax xopouo Br{AHa IpaHyJIflI{ILE, rollltafl Crpy(rypa IIflTeH lr {aneloa' Te-
Jrecfiorl 6r,r;r uoctpoeu n o6cepnaropl'Ir{ JI. O. Eenrrto.

/r-B.ViI 1966 r. npolr3BoAr{rrocr, {orolpaSnpoeaurne rpynilbl corHealHl{x
fl.flTeg N 93 (nyrvrepaqlla no 6roruereHlo (ColHeqHLIe AaHHbIe)) , s xoTopoii
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Ha6JrrolaJrcfl pflI.\ BCIIbIuIoI{, ts rorl rII,{C.ue 7.VII s 0i.22ttt [/7 sOeHIaxJIa IIpOToH-

flarr BCIILu]tIta. fpynua BoBHI,IHJIa t.ViI rl o5;tac.'tr c (oopAIIIIaraMI4 I : + 34',
fu:209",5; 'iepeg i{ellrpatsuttii l'{epllAl4arr oHa rrpolrJra 3.VII. Ha (rur. I
noga3alr ycpeAueHHbrii ro4 paBBI{rI4g o6rqeii IIJI6IqaAII rpynnbl (teus, -l-
-l- uoryreur,) u unorqa4u reuu (n Nrr{JrJrrrorrrlrJrx AoJIEx rroJryc$epbl). Xota rpa{ltn
Ironaar,rRaeT 6rrcrpufi poCT IIJIoIq,aAI{, oFI Bce H{e He IIoJII{oCTbIo OTpa?fiaeT

crerreHb aRTI{BI{OCrI{ rpyllnbl: B TeqeEI4e Bcello [epl4oAa pasBl4rl{f rpynilbl
npOlrC\oAr{JIra 6r,rCr:pr,re I{BMeI{eHI{fl r nOnt[urypaqlll{ IIaTeII, CTpyl{Typa ee

6r,rrta o.rens cJrolr{Hoft u rraMen.ruBoli, rlJroqaAb ltpyiltrbl pocJla IlepaBlrorlep-
Ho. TaH, IIoJIlIoe trpexpalqeHl{e pocra IIJI6IqaAII rpytrtrbl I.Ia6rloAa[ocb 6.VII
lepeA B0lILr1U(&I1tI{ I{ BO BpeM.rI IIpOTeI(aHI,{,q BCIIbIIIIeIt B gT0li lpymle. COIJIaCHO

[9]", c 5r33'n 4o 13tr30r" (JT n rpyrre BoBHI4RJITI qerDlpe BCrIbrIrI(r 6arla {.

4ll L
I Ehur

('

B0o I
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(Dut'. 2. flnorqagr I'pyrrlbr Bo Bpeurrr ua6rro4eunft 6'VII 1966 r'
to.rr.r _ pe3yrhrarbr rr,nrcr)e,rrrr 

ocjirrll:Xi"il:r"fi:T"T 
lrr4Hilfl - orrrr'rrae*nir cperrfluit

I{arulr rra6.rrcIleHl,Ifl oxBarblBalor IIep}roA c 3h12m 4o 7tt25m. Peaynr,rarr,r za-

MeperILIfI nJIOIqaAI4 rpyilflbl, Bb]IIoJIHeEHLIe IIO IyqmI4N{ cI{I',IMI(aM Ba ETOT

rrHrepBaJr BpeMellI{, upnnegenr,r ua d)ur, 2. 14Cxogn r'ra Cpeguefi CIIOpoCTITI po-

CTa rpyflrrr;r Ba oTo'r' I{rITe]lBa,TI tspe}IeHI,I nJIOqaAL AOJIHI{a 6mna yoenUquTbcfl

Ha 60 I\,II{JIJMoIIIIrIx 4o;refi uo.uyc{epr,r. Oqnano IIIaItaHoro pocra nJIoqaAI{

rrpi{BeAerrHr,rii rpa{uH rre uonaabrBaer, cfiopee I\{o}ItHo Ballrerr{Tr He6oilb[Ioe
yMeHbrxeHl{e TIJIOtrIaAT{ 3a uepBl,Ie 2 qaca lla6rroAeHflfi-

Ha r[ur. 3 rpr{BeAe}rLr cr{r4Mnr{ rpyrnLr, cAerraHHr,re 4-B.VII 1966 r. llptr
BOCrrporrsBeAeHrdr{ oHr4}rr(oB B lreqaTtr{ 3ar'IeTrlo TepfeTcfl paBpeltreHtre ToIrHofi

crpynrypr,r rpynlr,r? [o3roMy Ha &r4r. 4 upunegenr,r 3cr(rrBbr rpytrtr, Ea r(oTo-

pbrx AeTaJIbHo rlonaSal{o cTpoeH?Ie Ter-[I I4 EaIIpaBJIeHlle B0JIOI(OH ]IOJIyTeHI4.

Ha err.lx ?fie ocnr43ax AaHhr rroJrallHocrr{ rr Halpflx{eHHocrl{ rlfreE rlo AarrtrLIM
Br,rByaJrbrrr,rx uBx[epeH;Li, Br,rlofl;reuHr,rx B ItpbIN,IcHoft acrpoSnalruecHoft o6-

cepnaropr,ru C. I4.-Iouacronou, 3r B. I{onouoRr'r're\{, D. A' Fup-U99-c-Lrn[I
ll. U 'iycei1nonr,rNr, a Ba 6.VII - uo r-ra6nro4e,rd-flN{ s C,67I3MI4PAH.
IJonnpnoc.r[ rrflreH yrorrHe]rbr rra ocHoBa]II{I{ Itapr rIpoAoJI6HLIx MarEr{Tllbrx

uoner)ll-, troJryrleuur,r" ro *u"rrtorpa{e A. B. CesepELIM rl T. T. I]auolt. flpn
Bapr4coBr(ax rpytrubr o6paulatocr 6orriuoe BIrr{x{aHI{e tra rloBroprreMocrb Ae-

ratrei,i crpynryprr Ea coceAHrlx cErrN{Hax. Teu oaur,trt r4cltrrorleHo Bo3MoEtrroe

unru*tne^yCnosuft Ea6IIoAeEtrn (clraanrnauue uaoSpameuraa), BrIBBaI{Eoe I{e-

oAHopoArocr.flMlr BeMEoii atuocfr eprr'
1r.VII rpyu[a CocToflJIa I,13 AByx troqTl{ IIAPAJIJIEJIbIIbIX' BbIT'IEYTI,IX IIO

Ao.rrrore qerroqe1t He6o1bmrlx tr.sTeII. Harx4a.a r{etroqna cocTofJla II3 trflTelI

Torrbno o4rrofi IIoJIfpHocTLI. Taruu o6paaou, ocr, rpytrIlbr pactroJlaraJlacl B

HaIIpaBJIeELILI ceBep - IOr, a He BocTolt .- SaIIaA' HaI( 3TO 6r,rsaer o6r,rtlno.

flsrsa B rpynle iarurnuorrrocr 6r,rc.rpo, oco6eggo ruretrcrdBHo {opunpora-
,ru"u roryr-airr 6o.rturux [o pa3Mepy rr.Ereg. Onono Sn$Qm UZ gexr4y AByMtI

uelorrl(aMrr II.ETeIT HaqaJla BoBIrur(aTE, Ayfa IdB IroJIyTeEI4, cOeAuIIflBmafl IIflTlIa
paenoii IIoJrEpIIocrII. B 6h40* ara AyIa 6r,rna yrne BIIAHa coBepltreuuo orqer-
Jrr4Bo, [JII4IIa ee cooraBJlgrra 6olree L2 rl,;:1. nJfi1 A lflipfrIla Menee I' r,rlC. nu'.

It Comalesraro, n 6h49- na6tp,qeuras 6rurm rpefipaqenbl, troaroMy Ee.yAaJlocr,

rrpocJreAl4rr, Aallblleftmee paaBI{TIIe aroro Mocra. O6pasoaartre no[o6rrllx Ayr
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(Dur. 1r. Scnuarr rpyrm,r N! 93 4-8.VII 1966 r'

Ea$rroAarocr, pasee B oAI{oIr cilyqae Jlayxegou ra EpaeM [10] u, Bepoflrllo'
etqe oAr{E pai- Mra;rueporra [11]. Taxllrra o6paaolr, Eecl{orpf Ha 6oilbltroe
norllqecTBo Ea6ilIoAeHI,Ifi rpyuu trrITeII c AocraToquo BbIcoHI{M paapelletrIleM,
H gacTogu,eMy BpeMeEI{ UBBeCTEIT TOJII;HO rpu CJIyqafl Ha6[IoAeHuft raxu-x

Ayr. Aro yxaaunaer Ha orHocIITeJIbEyIO peAHocrl, fIBJIeHI{.s. Anroprr [10]
utrreptrperr{pyror trorrBJretrrde Ayrr( BclrJrr,rBaHrleM Marlrr{rEoro E{ryra (uernu).
.Iro6u re*ueparypa B yqacrre Ayrr{ trogl{BlrJracb Ao ypoBHrI, Heo6xoAuMoro

AJrrr coB[aEr{.fl Ea6JrroAaeMoro HoETpacra flpnocrr{, Hatrp.fl}r{eullocrb MarHr{T-

EoIo IIoJLfl Aoil)fiHa coCTaBJIflrb (t -- 1,5) .L03 ec (eCnu cy4urlr tro auaJlorutr
c MarHI{TEbrMr{ troJrfMl{ uop). O6paSoBaHI{Io TaHoro )firyTa' BeporrTHo' clrJrr,Eo

trpeIIflTcTByIOT I{OHtseI{TI{BHLIe ABtr}I{eEIIfl. Ha CHtrMI{ax xOpOmo .PUAHO.I
KaH TeMEa.rI Ayra I{iirr{6aeTcfi:lt HaR 6br IIpoTaJrr(r{Baercfl Me}r{Ay {oroc{epuofi
rpaHynflrtrr4eii.- I[yma trpoAon]KaJla uurencr{Buo paBBtrBarbcfl S.VIL Ha {rar. 5 Aanm
aapl{coBl(Ir nApa B 6onr,mou fi.srue y'[-uonappocrl{ B pa3[I4quble MoMeETr'I

BpeMeElI, BLIUOJIESEH6IS trO JIyqTUUM' npogy6.uupoBaEEr,Il\{ CEIIMKaM.- 
Bo npeun Ea6rroAetruft 6.VII, r(a1 roBopuJroct,, pocTa lpytrIlhr-I{e-6r,UO.

O4uaxo 
-u 

tpyora Ea6nIoAaIItcb oIIeHb IdgrepecEble I,{BIISHSHII;I. Ha Sur. 6

tror(aSaEbr I{BMeIreHtrrI, trpol4cxoAr4Blrltre B .EApax BatraAEo}E qacrE rpylrrhr.
Teugeuqun Soprrluponagg.fl .BAep 6orrnrux I1EreE B aroE rpytrtre cJIeAyIoqarI.
Csa.rana BoBEuKaer fltr\po c oqeur, crro]r{Eoft crpynrypofi. Ouo coctonr EB MEoro-
qr{cJrelrrrbrx EerrpaBuJr;Eofi {opurr flAep, qacro coeAtrtreunl{x Me?rqy co6oft
TSHHI{MI{ (-L') I\{ocrur(aMu Terru, a rarxre trB TeMEbrx yBKtrx IIoJrocoK' Halro-

MIIEaIoq,llx rro SOpMe BbI6poCbI raaa. fIocreIIeEEo reEb KaR 6nr Ct.srusaerc.fl
s 6oilee HoMtral(ruoe fiApo. flpu aroM IIeKoTopbIe ee yqaorrfi orpllBalorcfl or
{oprrlupyroUerocfi ,IApa r cyqecrBylor o6oco6ileEgo EnI{ E(e trcqeBalor co-

BceM. Bo BpeMfl Ea6flIoAeuufi 6.VII trposcxoAtrntrsEreEctrBELIe trepeMelqeElrrr
6ourmnx yqacrxoB flAep.
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(Drr,5. Paasurrae EApa B 6otrauron uxrre ff-nonrp-
uocrn 5.VII 1966 r.

(Drr. 6. Paasrrr{e EAep n aanaguoit qacru rpytrrrhr 6.VII {966 r.

tr44 Sur. 6 orserrr,rso Br{AEo, qro BnaqtrTeJrbHafl rracrb rer{r{ rpytrtrbr He
ToJrbno rlBMeHrrJra non$zrypaqtrro, Eo ranxte cyrqecrBeuHo trepeMecrtrJracb
Ba Bpelrrr na6rioqeurarr oruoclrreJrr,Ho Apyrilx ngep. tr4auepeEuE rlor{aBr,rBaror,
sro noBepxnocrr o6nqefi uroqa4rro onoJro t5 lrurnuosurrx goreit uolyc$eprr
(4,5.1,01t cnz) cwecrvJracb B cpeAHer{ Ea paccrofrrr,re 6.1,08 cn Ba BpeMfi
1,5-10a cen.

lpyuua r,rr,reJra 6onruryro, xopomo paaBrlTyro troJryreHb, trpr{rreM rroJryreub
ognor,l troJrrrpHocTr{ Bo MHortrx N{ecrax rrenocpeAcrBeEr{o trepexoAur B troJry-
rel-rl, Apyroli uonapuocrra, Tanoe o6te4r.rneuze IroJryrerreft trareu, Br{ArrMo,
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HarraJrocb 1r.VII no Bperrrr BoBHr{Kr{oBeHIuI ouI{caHHoiI Ayrll. 5.VII upolecc
DTor rlpoAoJl?r(aJrcfl, Me)fiAy Ir.flTlrar{rr ynte 6rr.r muporufi rreperrreelt rIoJIyreHll'
B noropoM BoJIoRHI{CTaff CTpyltrypa HeIIocpeAcrBeIIH0 IIpoCrIIpaJIaCb Ir3
o6naCur O4roft [OJIfptrOCrI{ S O6ilacrb IIpoTLIBotroJIOrxuOfi IIoJLspEocTI'I.

6,VII oseub IIHTepecHoft 6r,Ina crpyltrypa 6olrr,ruoft IIoJIyTeIII{' pacloJlo-
rrtennoft ua ceBepo-BaIraA or Itflrl{a 29 N. B 4h 30^UT oua cocroflrla I43 npa-
Brl.nLIIOfi, xOp6ilo paaonrot:i lr o6la4aroqefi rlernoii ctpyxrypoii ro.rlyreHII
rrr{Trra 29 N tr flpr4rurrxaBrle]i H Heri rloJryrerr]t S-uo;rrpuocrl{ c rr.troxo BLIpa-

?ricHuofi Crpynrypofi. B AalrlEefimel[ crpoeHl{e [plIMLIHaIoqeiI noIyreHI4
I{aqaJro 1rpotIBJLrITbc.E Bnaqurerlno 6onee qerr(o, opl{eurllpoBI{a Bo.]IoHoIr 6LIJIa

AoRoJIE,Ho BarlyrauHoft. rlacrr, BoJror(oE rloJIyr0HI{ rIflTHa ralt}I{e rIoJryrIIlJIa

@lrr. 7. Hanpaureuue fiofieperruoro ]rarErrrroro rIoJrE. B rloJryrentr
lpyrltrbr 6.VII 1966 r. no ra6.rro4euusu A. E. Cenepnoro r T. T. Ilaua

(7ruo'r1 u7)

HoByro opr4eHrllpoBlty, B peByJllrare I{ 5t' 30- o6paaonalacb 6olrlua.s IIoJIy-
TeHb c pa3fl[qHErM, B TOM rrr{cJre r{ Bsar4MFIO-nepIIeHAI{ItyJIflpIIbIM, I{alpaBJIe-
Hr{er\r BoJror(ou (crt. Sllr. 4) . Ecnr 6rr Marrrltrorpa{ o6la4al ra(L{r[ ]r{e Br,ICo-

KI4M paSpelleHr,reM, ItaH llpfllvrble cHI{I\IHLI conUqa, TO Mbrr Bepo.trTuo, [oryqulrl4
5br s eroit o6nacrr,r CroJIb ?+te clrox{Hylo Hapry HaIIpaBJIeEI{ft nenropa rrorrepeq-
Horo MarHlrrHolo IIoJIfl. A. E. Cenepnrrft [12] yrre iloilyqail [oAo6IIym Hap-
Tr.ruy trotrepequoro MaTHIITHOTo troJIfl AJLrI 6onee Hpyuublx DJISMeIIToB Apyroft
ar(rr4Br{ofi o6nacru.

Cpaoueurae crpynrypll noJIyreHII IlsyqaeMoft IpyilIIbI c.HapraMvI nofiepeq-
HOIO MarrrrrTlIoro IIOJrf, IloJryqeHrrr,rMrr }ra r[alHrdrorpase 6ameuuoro coilI{eq-
rroro reJIecHoIIa }tpDrMcxoft o6cepsaroplltl{ A. E. Cenepurrrt r.r T. T. I-{auorra

[13], uonaarrBaer, qro opl{eHraql{fl BoJIoI(oE IIoJIyreIlu B o64,eM oqeHb xopouo
coBllaAaer C IIaIpaBJIeIIIIeM Ilolepequoro IIoJIfl AJI;I Bceft rpy[trrr. Ha $rar. 7

trpr{BeAeE 3cr(I4B IpylIIbI, IIa HoTopoM }IaHeceHo HaIIpaBJIeHI'Ie IIOIIepeqHolo
rrOJr.E B IIoJryreIIId. Cpanueuue $nr, 4 lt 7 uonaar,rBaer, rITo pasiluque B OpIIeH-

TaqIII4 BOJIOITOH I{ I{alpaBJIeHIIIl [OIIepeqHOIO IIoJIfl MorItHO OTMerIlIrb ToJILKO

AJrfl oTAeJIbIIbIX I{e6oJIb[I4x yqacTnoB IIoJIyTeIItr{, T. e. TaM, rAe pa3pelnarcnlan
cloco6H"ocrl Marlrldrorpa&a yffie HeAocraroqna AJrfi paBAeJIeHr{.fl roHltofi crpylt-
Typr,I fiOrlfl. Tot ffie CaMbIiI BbIBoA rtolryqaeM, CpaBHIlIBa.E pacrroilox{elll{e
BoJror(ou Irorlyrelrr{ ril HaIIpaBJreEI4e troilepequoro rIoJLfl B aTofi rpyrrrre 5.VII.
Taxuu O6paaou, IIByqeHI4e ToII(ofi CrpynTypbl tlflren IIO rrp.EMLIM CIII{MHaM

Connqa, fioropble floflyqarorc.E c oqeub noporr(IdMrr ancrroar4ltrIdtlMrr rd rIoEToMy

o6[aAaIoT BbrcoHI{M paapementreM, Mo?fieT AaTL AotroJIHI{TeJIbHbIe cBeAeIIIIfi
o cTpoeEr,rfl r{ sBoJIrcIIUrr MarI{ITTEOIO trOJIfi.

Cnornnas trOJIyTeEb COxpaEtrJIa cBOIo cTpy1Typy trotlru IIeI{BMeHI{Oft Ao
r(ouqa Ea6rroAeuflfi (7n25m;. ,{aa-rpu osenb MaJIr,rx ffApa' HaxoAl{Brlrldxcfl B
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oroii noryreHrd, EecxoJrr,Ito paB r{e}rflJrr.r paB}repbr r{ flpr(ocrr,. B 4anrnefiruelr
B rIoJIyreHI4 o6paaonarocr 6onr,ruoe a4po ,-l-uornpuocrlr, oEo r4 rrpr,rBeJro rr

'rpeannFrafino cyrqecrBeIIlIor,Iy ycJrolr{HeHr,rrc crrJrbHoro r{arHr4THoro rroJrfi.
Cre4yer ortrrerrrrb, rrro nportrecc o6paaonallrr{ aroro flApa AoBoJrr,no neo6r,rsen:
cHaqaJra BoBHI{I{JIa rloJryrel'rb, cJII4BrrrafIc.E c noJlyTerrbro y}Ite cyqecrBoBaBIXetO
6onruroro tr.rITHa Irporr{BorroJrorxuori rroJrflpHocrr.{, trr roJrbno rrepeB Muoro qacoB
trocJle cSopunponar{r{fl noJryreull J-norapHocrrr n nefi o6paeona.uocr, r{oqHoe
flApo.

_ 7 v B.VII rpyrrrra HaxoAl{Jracr 6ntraxo H r{paro coJrHeqr{oro Arrcxa, uo3ror{y
6r,rro rpy4uo AeraJrbHo rrayrrlrrb ee crpynrypy. I4a curlrnoB r{ ocr(r4Bon ({ur. 3
u 4) nuAno, rrro r{ [ocJre npor:ounort Bctrrirtrnu rpy[tra eqe ocraBaJracr, Aocra-
ToqHo lrorqnofi, Blraqr.rreJlblro paBBI,IJracrr ee xEocroBa.rl rlacrb.

Arrop 6raro4apeu A. E. Cenepuorry lr T. T. L{auy sa npeAocraBrrcHr{e
Hapr Marur{r:nrrx uolefr, a Tar{}He JI. cD. Ee}fiHo, r,rBroroBrrBrrrelry Sorore.uro-rpa{.
Mapr 1967 r.
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on PEAB JIE }I I,IE H A I] PfI }ItE II HOCTI,I MAIIHI4THOIO II o JI fl
rlo PASHbIM JII{HI,{flM rIOrJIOqEHmfl

M. II,orc, TYcettnoa

IIo cnenrporpaMMaM, II6;I]rI1SEELIM sa ECT ItprurlcHofi actpodluattu-eoro4 o6cepnaroputl

"o 
.ri"i.rpo"pu'4orfi ,-aru, no paau6u r,nsrrsrr{_norioq,e,Ir' orIpeAeJIEJIr{cE a6col*'srre ara-

uenux uanprxreusocrr Mar*tri,oro norn f/. Haft^euO, rITo.Eatrptrl*e,Eocrl IIOJIff MeEfleTCff

or ogroft ti,rru x ppyroii r{ BaBtrCr{T nar or poyJIaEAOBCI(oii RnTeuC,ns,ocTtr' TaH II oT tro-

;;";fi;fi ;;;6vrxnbius ErrTr{Eero ypoBgn rusrg. Iilneerc.s saBtrcsMocrr, r uerxgyff u cpeA-

ErrMrr otrTrtrecxuun rty6unalr,n rUuuft i. IIo.ne no rly6ure oqetrL EeoAtropOAEO' E o pOCToM

?s ocsosuOla yBe[[s[BaeTCfifr E, Ho r Otge:*noM clyrlae B IIlrTEe cyDIecrBoBaJIII xa* IIo-

Jro}I{ETeJrbELIe, TaI{ II OTplrrlaTeJrrrrbre I'paAIIe^E',ILI UOln nr.ry6r'. vcTa[osfiego' rITo Ba Bpe]llfl

i,"iio b.IX {961 r. r unrue-rugepe rp. J\li 251 npouaortrJro Bctrrrr,rBaulte MarulrrEoro rIoJrtI,

a Ba trepr{oA 5-7.IX - B ocEoBEoIu pacrrl{penl{e rroJr-s'

THE DETERMINATION OF THE MAGNIiTIC FIELD STRENGTH FROM DIF-
FERiiNT aBSOnFtfOfq-iiNnS, by M. J._Gusrynou.- On thc basis,of spectrograms,

;bt;l;il;ii[iU.."n.ttoti" sp.ctri,gripL of.tlrc 1o*:ersolar-te]cscopc of ,the Crimean astro-

;;;;il;i"'u.*i,ri".* tlic absblute ialies oi the magnel,ic tieldstfength f1 are determined

i..,Ii'if rif"..,ii ,nr,iirjtr"ii fiiir. lt ir i"und, that Lnd magneLic tield slrength change.s from

;;;i;; i;;roifrn. ,na't.p.r,tr t oti, on llre Rorvland- inbcnsil.y and on the excitation

ilt"ti;l ;;ii; i;i;.;-i;r;i""i-iil il*. rlr.rn is a rlependence betw"een 11 and mean optical

depths t of lines. Th: field is very inhomogeneous $'ith depth antl ff increases, in themain,

r,r,iin tf,e increase ot?. But in a separalo cirsc, tllorc ri'ore both-posibi.vc and ne.gaLive gradi-

.ri, 
"f 

il,.il.ia lnto Lh" d"pil,"i""n"t. lt has becn rle[ermined-l,haI in the pcriod frof Sep-

i.riil",,, )' , p io s.pt",n froi $ i ocl I nin. n po t-load cr o-[ grou p. No.251-the com ing up l,o the su r'
i;;;i tfr"'"i"e"Jti" fi.j,li;;;-pl;c., oir,l cluti"g Se"ptcri.ibcr 

(t 7,- the expansion of the

I'ield, mainly.

tr3ne4euue

tr4ayuguue BeprI4IiaJIblIOIo paCtrpeAeJIeHI{.rI }Ia1I{IITIIOI9 IIOJIfI I{aIt u frOrO-

c{epe, ral{ r.{ n xpor'rocsepe CorEqa - oAtrE rr3 Ba}HHbrx rr l4r{TepecElrx Bo-

,rpoiou reflr.ro{r,r3[Hu. C o^nott cTopoHbr) I4CcJIeIIoBanl,e IpaAl{etrTa I\{aIHr{r-

,bro ,orq uo i,iry6uue l4Meer Balr{Eoe Br{a11er{rre AJr.tr BDrtIcHeEu.fl lrpl{poAr,I Mar-

Hi4rlrr,rX IIOJIei,i Ha CoJrHIIe, C 4pyrOft CTopoI.IbI' Hafi]aql'Ie BepTuI(aJILtroIO lpa-

AxeIITa I{aIHI{rHoIo uOJITI coBAaeT aCI{},iN'IerpI{IO ltoutypa natnlloiil I43 o'-Hor{uo-

EeIIT JIUHI4ii IIOIJIOqeHUfI, TaI{ KaI( [pI'{ oTOM paBII},Ie qa0ltr4 JrIO6Ofi Cn'reflennOil

r{oNrrroHerrrbr SeeMaHoBCnOro IlactrleflJJer{tr{fl , o6paayrcqraecfl Ha paSrrllx ypoB-

rrfrx arMocoepr,r Connqa, cncru,errbr no-paBlroMy. fIOeTOUy nJItI IIOorpoeHI4fl

AOCTaTOqHO r0qrroro r{iorolrerprnuecKoro nollrypa clrJlbIrbrx spaynroseponr,rx
JlrlHr4ii B C[er{Tpe flApa coJrlrerrglJx IrrrTeLI, RpoMe p71Tlqrl,fitI paocerlrlnopg CtseTa

r{ BoaI\{o,,{HoI o Lefi]crnna a{Selt'a 3reprne,la, Heo6xoAI'IMo ytll{rl'lllarl trl

pacrr:pege;reHrre lvral'IIl'rrEoro uoJ]f no fJryolrlle'- 
l.{elrenenr{e Mal.Hrrruor.o troJlrl no Br,Icore B coJllreqlrbrx tIrITIlax tr3}Il&"rloolr

Muor.r4Mtr atsropaMr{ tt-6] . tr{ayuarr BaRr{cr{Mocrl Berlr{q!1}rblMarntrrHoro trortl
or poynangoniHoft crno, ororii no"norqeu\ttrl P.Itusr [t] EaltreJr' rlro rro;Ie

p;";;; c r.ny6,roii c rpaAr{egro;*r dHldh:2,5 ?clHil,. flo pacxoxgegr{Io cI{-



rIoBBIx Jrl4HI4Il f . Xefi.u u C. Huxorrcon [2] IggJrpr, .rr9 {oroc{epnnui rpa4nelrrno r.ny6nne AJr.rr rr.flr'a Harrpr{}r{eHr{ocrrrro 2600 ec po".}--)-,i*ril*r.14: t;il_racr r4 A' Cneiirep [3] no I4BMeHeHI{Io Hatrpfl}r{eHHocrr,r r\(arHrdrHoro rroJrflII,THA IIPI4 NEI]EXOAE OT UEHTPA IT ITPAIO AI,ICITA COAUTIA OIIPCAEJII,IJII,I? IITO IPA-
AI4eEr rloJr'a IIo BLICore AJIfI IIfrTHa HarlpflllteHHocrblo 3201J-ec paBerr dH ldt; -=:5,7 eclrcn..

0. A. l3apanoscnufi u B. E. Creuanos [1r] uo acr{r{N{erprrr.r Jrr{Hrrrr Na D,
HaItrJII,I, IITO BeJII{qLIHa rpaAI,IeHTa }TaIHI,ITHOIO IIOJTfl 4nn paa.rrra.rHblx rrflTef{
paaJruqHa r{ trBMeu.flerca B rrpeAeJrax 1,0 ecf n;l-{- # Or,B eclnnt. I4a},regeHrae
MaIHI'ITEoro rloJLfl c Bhlcororl n xpontoc$epe nag o6nac:rrro corHeqHBrx uflTeE Brrep-
Bbre otrpeAeluru A. E. Cenepnnft r,r B. Eyu6a [5]. Onu HarrrJrr{, qro rpaArreHrMarErrrEofo floJrrl fro Bbrcore o xpolroc{epe rlaA tr.srHor\{ paBe}r 0,i eclnnt.Ha ocnosaHr.rr{ ar{a,rrr{Ba uareprardu ua6.rrrogeuuii c cooreniur, ,u"rrrrorpa-
{on r(puucHofi o6cepnaropuu A. B. cesep"urt t6i ;;pr;;-y"rar{oBr4rr, qro
D II,fITHAX CMbIKAIOTC.E O6rrACtrA II O JI O ?I( I{ T E JI b H O T O I{ O T P I{ 4 A.
T e Jr D E o r o--rpaAl4errroB BeprlrHaJrb,oro uoJlfl, B orAeJrbHbrx cJryqaflx Ao-tdlrtcrurarcrqux lm I : 0,1 eclnu.

Halru rbynaror", r{BMeEerrr{fl a6corrornoro BHaqeHr'fl HatrpflEte'rroclu
MATEI{TIIOTO trOJIfl II,STEE, I{SMEPEHHbIE IIO PASJII{qEbIM {PAYUTO{EPOBI,IM JII4,.
Er{.sM, o6pasyrcquMcfl Ha paBubrx ypou"ri {oroc6epr,i''CJirrqa.

Marepuar ua6tro4enufi

Marepll-al ua6tro4eurafi nory.vsg oceHbro 1961 r. sa 6aruenuoM corHequoM
reJrec,*ofle ]tprrr'rc^ofi o6cepnaropr{r4 c rroMorq'ro ctre*rporpa{a erueJre [7, B]-cnentpr,r cur.{NlaJrr4cr, n ourul.recHofi crncreue TeJrecxona c {oxyc"rru paccro.rr_
nmetrr l:35 n (4lrauerp uao6paxen,rrr paBlr.rrJrc.E rrpr{Meptro BZ cati. ilp;;IrIeJrr,ro ctrer(Tporpasa cron,ra noJr.EpIrsaqr{oyH-afr EacaAHa, o0croflq,afl r{3
triraoTr{trr{r4 a rla )t, rd noJr.Epor4AnOfi uoaaraXr,r tg].

-B ra6n.. 1 npunogar^crr^AaHrrbre, orrroc.stqr.recr{ n r4ByrreH,oMy NraTepr,raJry
ua6nro4euraft r.pynur,r Ni: 251:

IIara,
1961 r.

BpeME Ea6rroAe-
u}Ifi (Mocn.),

h,m
O60BHAseHtrfi o6pasonanuli;

I,IOMEPA IIJIACTI4IIOE p:7

Ta6urqa I

I(asecTBo IIBoOpaH{emrE;
BeJIr4qI{Ha JIpOffiaIII{S

2.IX

5.IX
7.IX

09.30

08 .30
08.45

fk:rna a, b, c, .l,l! 4gr, 50r,
51r
Ilxruo a, Ni 56r, 57r
lntuo a, N Bgr, 90r

0,49

0,25
0 ,66

Xopouree, 2"

Xoponree, 2"
Xoporuee, 1"

Itax ru4uo r'r3 AaHEbrx ra6n. L, MarepuaJr ua6nrogenrafi 6nrn noryqeE trpE
xoportrEx uoo6parxeuuflx:,r MaJrlrx Apo)r(aEr{flx, qro oqeHb Ba}firro 4rr 60rorpr-{uuecxux uslrepenzfi Hafipfl}r(euEo6rn }ra"surrroro rroJr.fl. r{ro6rr'"u;;;;;-
rA ATUOCSEPEA,fl AI,ICIIEPCI{,8 EA EAItrU PEBYJIrTATI,I, CtrEHTPb] CEUN{AJII4C6, I1OTAAConnqe 6rr.iro gocraroqno BbIcoHo rraA roprraourorr{. floripr4aarlrroHgr,re ctre1-
rporpaMMbr Arr.E tr.srEa a rpyrrtrbr i\& 251 6rr.rru ronyuenur ra B.Ix 1g6t r., Eo
MBI ux Ee paccMarpl{BaJlu, TaH r(afi B aroT AOHL rpytrtra EaxoAr{Jracb AaJreHoor qerrpanruoro MeprlAr{aEa CoIuqa (p : 0,82) l.r a$Se1r trpoefiquE Mor
troBJII{.flTb Ea Earrru peayJrbrarhr. B ocranrn-rre AHr,{ rpy[tra HaxoAr{Jlacb EeAa_
JIefio or qeErpaJrbuoro Meprrgr,raua (p : 0,25 +_ 0,66)'lr a{{eHt upoexquu 6rr.noqeEb EeSEar{uTereE.

251



@nr, 1, Saprconna nay-
saeruoft rpyrltrBr rrrrreu t

(rpyuua N 251, 2.IX
t96t r.)

Ipyuna N 251 (uo <Co;rueuHbtM AaHIILII'I) [10]) uotr1po6u^o-orrlcaHa B [11]'
rar\r rte trpeAcraBJlenr,r {ororpa$ura'aroit "pytnoi 

c t-no B.IX 1961 r' Mlr
3Aecr, trpIrBeAeM ({I4r. 1) ronifio sapl4coBKy I{3 HaproqeH BxByaJlblrbrx r{3Me-

penufi *u*ar*ururoro BHaqeHIITI MaIHI{TI{g1O IIOJIfl IIfTeH Hprrncxofi aoTpo-

{rasuuecnoft o6cepnaropura (raauepe}Il{fl IIpoBoAfirc.E IIo JII,{EI{I{ },6302,5 A
Fe I). Ha aapuconne ynaaarlbl Blraqenr{rl .frMnns Torblto AJIfl trflTeH a, b w c'

Brr6op uuultii' Peg)'nrtarlr I{sMeperll{fi

fina ynepetrHolo oupeAeJrerrufl Beruqllubr Halrpf]r(enEocrll MaIEUTtrOTO

,oo" , o6ru.r, urrg ioii XX++00-6800 A 6unrr oro6paur'r 49 r.e6r'eugu'
pyrcq,trxcfl 1ptsmfi. [orilOn{egllff, ItoTopLIe B MaTIII/1TEONI IIOJIe IIOI(aBrIBaIOT

rpurrJreTuoe pacn{errJreEue SeeMaEa. !,nr aruX nranrafi B oCHOBHoM MEo}ItI{TeJIr'

gAz.il/!cnz

()ur. 2. Coorrorteulre Melr(Ay gl,2 n po.y;rargoncnoiit lrrrrenctrBro-
CTbIO I{CIIOJIL ByeMbIX JIIIEIIII IIOIn OIqeEtrfl

gx" >, 40.10-t0 cnz. B [epBr,rx cemr,r rpasax ra6Jr. 2 upnne4eur,r clrrcon 3]rr{x

nr,rnui,t rr Hexoroprre IIaHHbre o :r.ux14.2-14]. Cxeur,r pacrqerlJreHl{it l'l gua'Ieuufi

gUz ruttufr., orcyrctnyrorqlrx B [1/r], paccsl'IraHr,I EaMu. B rpa6e t6 upnregeur'r
cpeArrr{e orrrr{rrcoxue' rny6ranr,r rOIo C,TIofl $o1oc$epr,t, r4e a$sentlrnRo o61la-

Byercrl AaflFIafl ltt[:utLfl. Eru cne;leulrtl BBflTLI ra [15]: 4nR lruuuft c I{IlreucI{B-
,"or.o, /r,:( 5 B rl.srHe 6panracr, SnarleHtr{fl Tc.r, .1 4rn nunr'rrt c Ip)6 *
3l{aqeHufl'r,,r. ,[,na Hecr(oJIbItI4x ttuuuit, y KoTopblx -fp B crler(Tpe rLflTHa 3a-
BeAoMo 6oltlre, qet\{ B SotOC{epe, BHarlesl{fl ? ur,r necxoJll'Ho yMeELIIIaJIU'
.r'ro6r,r lro BoBMo)rtuocrll 6r,rT'r, 6ruanu[,I It rrcrl{Ile.

B rpa$ax B-15 ra6rr. 2 trpr4BeAeHr,r pcayJrrrrarr,r uanepeuuii a6conroruoro
BrraqeHlr.E rrarrpfl?r{eurrocrrd MarHrrrrroro rloJrfl H. IlatrepnJroct; paocroflHr{e
MelI{Ay r(opoTno- Ir AJrr{HrroBoJrEoBbIMr4 o',-KOL{[OHeIlTar[I4 BeeMaI{oBCr(OIO pac-
q,eIIJrer:ILI-s B coceArrllx IIoJIocHax. Heo6xoguluo orMeTI{Tb, qTO I4aMepeEla.fl

uo xaxrgofi Jrr{EI{I{ rloBropfIJrr{ct 5 pas u 6palucr, CpeAIrIle Buaqeurtfl; llpoBo-
ArrJrr4crr our{ Ha lpu6ope MIIP-l,z. Cpe4nar ItBaAparllquarl orutr6na I4BMe-

peur,rft ltJrrr Jrr4ur4ii uanoii rr cpeArrefi r{EreHcr{Buocrefi cocraBr,ner 0,25 AeJIeHIlft
Ha MYIP-l2, qro coorBercrByer 25-60 ec B sap.yrcuMocrtr o'r JII4EefiHofi 4ucuep-
cfirl tI BIIaqeEI{fl g}uz gttn qaunoft llr.laruu, ,{,na Cunr,uLlx JIuEIIfi eTa oIuI{6Ha

Aocrrrraer 0,60 gelenufi, vro trpI{BoAI{r R olllr6naM go 100-150 ac.
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,(nx nnrna a (n.r. Js lrgr) auavenun rI o-tpegerrflIrttcbr.r ro Nrrr*po{ororpairr-MaM, 
'atrr{caHHbrM 

r{a M(DJ* (B-x rpa{a). 3ru anaqe,rr.E roporrro couracyr,rc'c r{BMepe,rr.rrMr{, rpoBeAerr'r,rr,rr{ ua Nltr{p_12 (cu. B, g_e ^rpa{' 
;;6:r." 2J.flosrouy AJI'fl ocraJIbI{Iix IrJIacrI{Hor{ r{B}repeHrrfl npoBoAr,rJrr{ob ToJrbno }raMktP-12.

Itax Br4IIHo ra {ur. 2, ner flnnoli saBrrcurlocrr{ }rea{Ay Suaqegu.flM,n ilrrro-)r{I,reJlfl gl'2 or poyJlanAoBcxoii raureucr{tsHocrr{ nuulrr-r. gro yxaarrnaer 
'a ro,rITo BJII{flHI{e a$$enra 6lenguponaHlrrl ;ruuuii c orHocRTeJrbrro MaJrr,rM gI,Ira r,rsMepeHr{.s troJI.E He oyIqecrBeHHO,

Br,r.rucreRfi, sraserud 11 npono4r.rrr{c6 rro {opuy.rre

Ar-
H :7,07. t04#

!rycr Axol,, - paccro.sElre Merr{Ay Hoporno- rr AJrr.rHHoBorrnoBbrrvrrr o-r{oNrrro-EeETaMr{ SeeMarroBCI{OIO pacqetrile]rli]1-fi B COCeAEtrx rroJrooKax.Ha srr' 3-5 npnne4eurr rpa$u*rr BaBr{clrrMoc, a6co.irror,oro BHarrerrr{flHatrpf?fie,rrocrl( MarHr'ITIroro troJl.fi H or poyJra,AoBcxoft unreucrrBHocrlr .rr{-nufr rp, rrorerrr{r{aJra soa6yr*(Ae;rs Hr4}r{Hero ypoBHs .rranufr -pu ra cpe;urer:ionrraqecxori r.rry6ranr,r ,,uuufr. t. ,(.na .AHOp,AHOCTT{ MaTepr{aJra Ha arr4rx rpa_
fflf,f:l;Jlr,BoBaEbr 

rorrbno r,BMepeHr{n rro 
'rrrEr.r.sM 

xreresa, rpoBeAeHrrhre

cpanuunaa Bc_e_rrlr{BeAenar,re rpa{uxu ua {ur.3-5, r,roxno BaMerrrrb c.rrc-Ayroqee. ltr,eerca BaBrrc],rMocr*ernsy n ;j;;-;;^.;;;;; Me,.sercn or rr.,rr_Ha fi rrgrlry rr ctrJrbHo Merrflerc.E aso 4ua B AeHb, Hanpuuep, 2.IX Ar" ;;;;y_rleHrrbrx EaMr{ trEreH a, b u c rpynrrbr J\t 251 a yr"r*n'anr{eM poyJrau40acrtoiir4HTeIrcI{BHocrr{ Eatrp.gx{eElrocr}, rroJlrr B ocHoBHoNI y}IeH.brxaercfr, rro l{.rrflrr'Err{a a y6rraanrae,Il rporacxoAnr'6r,rc.rp-ee, se*,r AJr-E rrflreH b u c. r(rx ,n.r.uao xapa*Tep saBr,cr{Moorr4 Me}r{Ay H u-12 crrrrb,o 
"rru""rr", 3a Bpe}rfl co2 uo 5.IX. Ec.rru 2.IX 

"rn""oil"rro"ou ,rru.rrr* e H coorserorBoBaJro rr,rHrr.sr.rcaa6ofi rrHTeHcr4BHocrI{' a cr{Jlr,rrl{e ilr,,tr,U. rorta,brBa,nrr BHarrr,rreJrE,rro }reHb-rree [oJIe' qelr c;ra6rre, ro 5.IX gna rr.fiTHa a c pocro]\r ]r]rreHcr{B,ocrra rranrar:iHalp'fl)r{eHHocrr, froJLrI B cpeAHeM rrorrrl{ }re il,reHqJracr,. C;ra6r,re tnuun 5.IXIIOHaBLIBaIOT HeOr{OJIbI{O MeHI,IxyIO HaIIp.E}r{eHHOCTb UO.rrrI, .reU 2.IX, A Jrrrilvrytco cpegueii u 6or-r,uroii ,nreniraprrocrrulr, 
"aoOoporl Brraqr{reJrbHo 6olr,_ruyro' 3a neprroA c 5 uo 7.IX easucuroaro Me?r{Ay H n i 11 ,ron"rrrr"u cJreAyr0_q,uu o6paaou. B cpeAHeM BCe Jrr{Hr{rr [orJroqe']r.rr B cne*rpe rrflr,a a T.lxfIOXASIJBAIOT MEHI,IJJEE fIOJIE, qEM 5.IX; OCO6C""O 

",U'., 

'[OJIE 
YMEHI,IIII4.IIOSIAR )trr.lc,unx c I* :7-_tB.

lVloxno BaMerr
r{ no r e Hrr r{ a, n, o i Ei}* ;*i*}'-1,8 i: " 

: HEH "ff # i," fl ;ilffi# " i, J 
",,,!,1rrnrerr a, b u c rpy'.r' JV 25{ 2.IX oqenr q{"r@;;;-ul* ,rr., c yMeHr,_IrreHI{eM Po n ocuon,oM yMeEr,rraerc.fl t H. p;;a;;J."r"oi*n, uo-Br,rAr{Moilry,cBfiBaH c TeM, qro gacro trpr,Mep'o oAHoMy aHase,-r.rrc pu coornercrByer He-cnoJlb^o ,uuufi c paaHLIMI{ poy.,ran4onc*Lrrrr{ r4}rreHcr4B,oorrrr\{rr, oseBr4Arroo6pacyroriuxcn rra ra,nbrx yp-onHn^ or"r.{.p, c;;;,i;."il"repcc,o, qro .rr4-uvn )u5497,b A Fe I 

" 
rorerilruroniooroyrnaeHr,rr Hr4ir(Hero ypoeu.fl t,o :1,01

AJI.g BCEX ATI{X II-fITEH IIOKA3I,IBAET 
'NA"},",U"" 

;;;;;;; IIOJIE, qET,I J11I111I,,h5250,2 AFe I c po: 
!rl?._ P-gq";;;, Dro cBrraar{o c BaBeAo},ro 6orr,uefi uu_reEcldBnocr", 

""yI 154gZ,b A Fe t (Io :13 u c.rex,r.pe"'rr4ua; r{ orgocr{_

;H,il uanofi i{Hreucl{Buocrbro lrr{rrr4r{ 
'iszso,-z 

A"F; iii. : t;;;;i,,p"
cpanneuue coor,ome'r{fi nexrgy H n po 

AJr.E rr.sr,a a rpynrrrr nu 251 npaaEr']re AHI{ rroHaShrBaeT CUUr,ur,re r{SMerre'_r{.s co BpeMeHeM. I}o_'epolrx,ecnu 2'IX Ma*cr4MvM^ro.n.s 6,.rr v """rt "^4;a 4,;;;::';;5.IX uancuuyrnrrraxoAr4rc.tr na p" = 2,8 06, Arrr-,,nnufi c o,li'<i;; {,2,i Harrprr?ne'EocrbMeAJreEEo pacrer c yBeruqeuuelr po, a Ar.q JrHHr{r-r c 2,3 ,-:1 p,, I 4,7 totrc
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yrteHblxaer0x. Bo-nropr,rx, Jrr.{Htr{tr{ c Po {-3,lt ae 5.IX uonaarjBaror 6onr,uree
rIoJI€, r1s14 2.IX, a fi\rld.litt c Po ) 3,4 ao, Hao6opor,- MeHblrce rroJre. Ba
llpol{e}r{yroH BpeMer{r4 rvre}r{Ay 5 u 7.IX }{a(crrr{yN{ H or tusuit c po = 2,8 ee
llepetlecrllJrcfl K Jrl4Hr,rfll,r c Po ) 1+,5 e61 artptr Pn:3,3 ea o6paaooaJlcJr Mr{-
Hl{r{yrr r,oils..7.IX qna rranlrii c Pu } 3,3 oo c yN{eHbrrrenraer,r p,, y6r,rnaer r,r
II , a Tltn P, < 3,3 ,6 no N{epe yr,reHbrrrerrr.rn 1i,, uponcxoArlr paBHoMepHoe
ynenn.renne 11.

Ha $ur. 5 Rlr4uo, _uro xapaxrep BaBr'rcr,rr,rocrr{ r,re}r{Ay rI u i Arrrr paaHbr-\
[flTelr a, b u c prn 2,.IX B ocHoBHorvr oAr4Har{oB: c yrrer{brrerrraenr T yoreriurruer-
cnu I{. Ho_upu 0,alt1? < 0,200 rraHJroH Hplrnoli AJrfl rr.rrrHa a 6brr,rue, .1sx1

IUIfl nflrelr b u c; ttpu v < 0,04, nao6opot, rroJre B rrr{rHax b u c 6rscrpee y6rr-
Baer c ytIeHr,IIIeHI4elr -r. CltanHeHLIrr HpI4uT,tx l{,rtfl IrflTHa 71 B paBI{r,Ie Arfrl rlor{a3br-
tsalor, qro pacrrpeAeJreHl,re rloJrtr uo r"u;rfiupg cr,r,[E,Ho ]teHr{erctr npr{ nepexo/(e
or 2 ri 5 v.7.IX. Ec.rrr,r 2.IX c pocrolr i },13sjr11.1rrBaJracb r4 Harpfl)rieHrrocrrr
lo"rrfl rrfl'rrra a, ro 5.IX npnnaa rdr{eer N{ancnMyNr npr,r ? =. 0,080. 3ie oarra.rac,r,,tto 2.1X r,raxclrrlytr{ rroJrrr lrrrrHa rr Ha,.ioAr,rJrcr r.ny6me, .rerr 5.IX tg6t r. [Io-
go6noe saIIJIloqeHlde N'Iomllo 6r,r.,ro 5r,r cAeJraTr Ir no r4Br{eHelrr,rrrrl corllnoureHl,rrt
4{e}Ii/Iy 17 n. Ip, a Tar{Eie Pn, ect.tt AonyCrr4TE, rrT0 B CpeArrer[ JrL{I{]4I,1 C ueuuucli
I'rI'ITer{cI'IBHoclsro -f; Ir _6olr,tur,ilr uoreirl\r,iaJror.r ncla6ym4elwfl P' o6paay1.rr.r-
rry6;,rie n arlrocdiepe Co,nrultr. Tannrr o6paaorr, no-nragr,rr,rorty, c 2 uo" 5.IX
IIPOI,IsOUIEJI IT O A 6 E II \{AIIII4TIIOIO IIOJIfl II'ITHA O IPYNII}I j\Ji] 25i. 7.IX AA.
BI'1Ctr\to('1'.L t\teilt/t\- // rr r cll,ra nrrrrciiuoii, rtplt'tetrI, c pocl'o\r .r c",rerria yBer 1-
ql4Raelcra v ll. lIo cpaBr{eur.{to c 5.IX ro.rte crrJrrrHo yMerrr,trrrr;rocr, upra T.a
< 0,150, a A,rrrr a =- 0,200 rroJteB cpollHcrr He r.roMeHr{Jroct. D,ro, oor*orrrro,
yHaSrJrBaerHaro, qr:o c5 uo 7.IX B rrr{rrre 4B ocrroBHo}rlpor4oxoAr4Jro p a c-
III I{ I] E H I{ E UONn, B CB'I3I,I C PTICTII,IPEHIIE\T IIOJI'I, BEPO'ITHO, PACXO/II4J1I,ICI,
CITJIOBLIe [l[I{trltrl 1 a 3TO npl{Be.[O It lIA.]IIn\I SHatIeHI{flI{ I{aIHIITHOTO UO.ng 7.IX
A",rn i < 0,150.

couoctanneHr,re peayJrlTarori r,rallopeur,riii cnenTporpar{ri [rrrHri lr, cHflTr,rr
c pasrrrlqei,r Bo Bperrenr,r rre 6o.nee 3 rrnrr. (nr. j\& 56r r,r 57r 5.IX u J\i 8gr lr g0r
7.IX), uoIiaBLIBaer, rrro Ba talioi.i nopolnuii cpor{ He BaN,IerlaeTcrr 3rrarrrrreJrb-
Horo r.i3lielrerrtrrfl B cooTrroilreHr,rfl\ r{e}rtAy II u 111, H lt Pr, a TaH}r{e H tt1

Tenepr AJI,I I,tBy.Ierlirblx rIrITeIr onpeAeJrrrN{ rpaAr{eHT},r a6conrorrroro
SHaqeIIr,L IIarIpfI)rieuHocrr{ I\{arrrr,{THoro IIoJrfl Iro Br,rcore. Ecru npurnrb trtnaJIy
Bbrcor Nlarrrara AJrrr rrrrrerr (cu. ItGJ), r.o rpy6o rro]r{Ho Aorrycrr4rb, rrro c&r,rrrre
cra6r,re Jrutturr c n ,= 0,200, r.{crroJrrrBoBaHHbrc Hfltr{r4, o6paaooar-rr,r ua ury6rane
h:200 yitL, a caMr,re crllburrre cT-=0,016-ua nny6lrr,re h:100 nn.
Itporre,roro, Aorrycrr{r\,r, rrro T ,= 0,080 coorBercrByer r.ny6raue h : lS0 rcat,
a t - 0,040 - rny6une lt : 725 HJr. Yrrr4rlrBarr arr,r upu6rr.rarare.rrrrrrhre BHa-
qeHr{fi r,uy6uu o6paaonaurnx tl.rul,rr,l, IIo ftpr,rBr,rr{, nprrBeAeHHbrN,r Ha Srar. 5,
MolliHO oIIpeAeJII,lTb IpaAI{eHTLI I{alI{I4THoIo IIoJI-fl IIo r.rry6r.rue. Peey.;rr,'r.a.r.r,r
Tar{r,rx onpeAeJreHr4rl 4aurr B Ta6[. 3, rAe lroJ]or{I{TeJrbHrre rpa-

12,0,q.rin 0,080< t <0
I6,0 l;rs 0,0{ 6< t <0
6,8 s;rn 0,040< ? <0,200
20,0 nrrn 0,01{i< ? <0
4,7 prn 0,040 <t<0,
22,0 utrs 0,0{6< i <0

-6,0 nn.s 0,080< t <0,20
4,0 ;1nr 0,016 <? <0,08 4,2 prn 0,016<? <0,200

Ta6.rrrarta 3

A:1ra, 1901 r.



i,l l,rcHtf 6r coorBercTByIoT yBeJtltqcHI{Io I{an]lfliI{eHHOCTtr IIO-
.rtrI Br.Jry6r,, a o1'llr{LtrarcJIbHbre, Eao6C)por,_-yMerIbuleHllro
rro.rrr c lJry6ruoii. IIo Mo/\crtrl Mlrruapa iloryqI,Ilvl ldHldhl -- 0,7 :
3,0 eclnn,.

Itirn nn71no rr3 ilaHrIr,IX 'r'a6,]t. lj, Ipai{r,IeHrLI MalrrI{TI{OfO IIOJIT{ rO BbICO',fe

panr'nrrrHhr nai{ ll.rrrl ])ar,irr,Ix rlfltoH,'r'al( lI /{JIrr paailutl}Ibrx auaqeruuli. Oseur,
rrH'r,cpecer{ $artr o;1lror}lloMeI{Iroro cyrrlecrBoRa}Ir{r{ Il nfirHe a 5.IX HaIt rr o-
Jr o;rir.rrerl,Holo I'pa;(tICHra lto.rttr dIIltllL ==4 eclnn IJTTI T<0,080,
l'arr r[ otl)ur{a1'c,rr, IIolo l'pailrle]I'radHldlL:--[i,0 ecfnnunnT>0,080.
i'lalreuenu;r rpal(t{eHltr N,Iat'Hrlt'rlolo IIo,rtrt d H ldh B IIII{poItI'Ix rlpeI(eJIax I'I

6g,rrr,rrroi'r pae6poc rorr0rt i{.rrfl 3aBLIcIrr{oc1'I,I N,IC,,I{ity I! u t i{JItI paBrrtllrLIx
r,I'rcH u pa.l:utrx;tncii, ri.o-l}r'Il{I1il[oN{y, yKaI]ErBaIot Ha ro, t1'pg cyl4eorByel'
,6orrr,ruarr IIeo.IHolloilt{oc'rL Ir pac[pc/{c-

"rtcIIIilI MaIHII'l'HOI'O ll.O,iltt IIUTeI{ IIO ]'itV-
6r.rne. 3'r'ot BLtBo/\ -\o llottro corJlacyercfl
c pe3yJlrrrarai\u,I pa6oL: A. E. Cenep-
uoio [17-201, yc1'aHoBI'{BIlrero 6o.ur,-

r[yio HeoI(HOpolulocrl llo.rl-fl rlo BLICOTe 1

110'topafl rIpI'IBo/Ir{11 Ii BpanIcIII4IO rIJt0-

criocru IloJrrIpI{Ballul'r c r,ny6rauoii u ar-
uocSepe Oo.irutqa I,I BIlcrrei{aI\'II{ It Aeno-
J fl pr.{3 artrI{rl I4:J,lryrlellllu R ailp ax Ilfl Te}I.

f(;rn o6tncneullfl peByJrbraroB Hil-
'fi 

",1 
11; ; 1 e r'rra ii n p e/\n o Jr o ifi I{ rI, qr o rro JI e rI rI :l-

lra rrlleAcratsJlrrJro l'tarurtrnr,rii ((xryr),
ri{e 01,r.Trotsr;Ie JIL{HI,{I'I Ul(yT, Italt D c.IIy-
iiac llr{IroJlfl ((lllr. 6) . f[ouycurr'r, uro
2. IX uanclrl{yNl Hallpfl}r(eHrlocrl4 IIoJItI
rra-\oALIIC.s rla caMol\{ r"ny6oxon ypoBHe
'r, (rroronrenlre I - cfl'roIlIHLIe ,lrrarlr'Itl) ,
cilqe Tlocryutrort ua6rroAelIl'{ro (ypooull
T ) Tr rre/IocryrlHl;I Ha6rloAeuuro) . .

Li orolr c.rryqae rlo RceI"I r,-ry6rne nRr-
rra ril,r yBI,rilI{M TOJII,I{O Cl'yilI,el'Il4e Cr{JrO-

sr,L\ .rnaur,ri:r c rny6r,ruoii, T'. e. 6y4err

tDrn. 6. It o6'r,scresrlo rI3MeEeEIrE 3lraxa
rpaA[eIITa rlarEETEO.lO rl0Jlrl lrr]TEa c rJry'

OIIHO!t

rrn6r ro4ars pocr l{atrpfliliellHocrl{ r{ar-
r.rr41.rroro no.nn. ,{a.uee rlpe/(oraBr,rrrr ce6e, rITo rrpoI4SoItrJIo BcrlJrLrBaHI4e NIar-

lr,1t.rror'o ()Hryri\D r,t tt l-t.lX ou upI{IIflJI IIoJIo}I{eHI{e II ($rr. 6, unpraxontle
;,rurr.t.ru), HorAa I\I&IICII\IINI Hanp;ImeIIIIOCTII rIOJI.fl IIaXOAIITC-E IIa ypOBHe X, { 1r,
Tgriqa'A,rrfl T ( t, c pocrot'r r.rry6uur,r rrpoI,IcxoAr{T cryu,er{Ile cIlJIoBbIx JIr{Hr{fi'
a /urrr r) r,,,, nao6opor,- pacxoll{AeHl'{e, r. e. Ea rpaur{qe r: Tz r P a -
IllleHr noJrfl 0 rJry6nuoir MerI.freT csofi BI.IaIt.
I{tr oro,M }Re ypoBHe l\o"rr}rieH upornaoriru [oBopor trJlocfiocTlr rloJrflpl4sal{I'rl{

na 180".
OAuano, I,IBytl;1n 1IoJre ryqeBllx cltopocreft B ilrrrHe-Jll4/(epe rpyuurr-N 251,

1.. 13. I{yH.rrrry B. E. Crerralrosl2l ,221 r{arrrJrtr{, rrro ecru c I no 2.IX s aror,I

,grrrrre [por{cxoAr{Jr rro/{GeM MarHldrlroro rroJlfl, To c 3.IX HaqaJrocL ollycltaHl{e'
noroltoe rpoAorrlxarroci,5 u 6.IX (aa 4.IX uet Ha6ilroAeEufi). 6.IX lg9l.^t.
oArroBpeMeHHo c oflycliaul.IeM rro"Tl.fl IIpoUCXoAI{JIo ero _paoml{peutre 1221,
oro rpy4no o6tscnnrr,. llo r.rauruu na6;rro4euurlM, I(aIt 6r,r,[O otMeseno' 3a

npcom c2tto 5.IX upouaolrrrro BcrI.rl,IBaI{I'refioJlr{' ac5no7.IX - B ocHoB-

rrorr ero pacUIIpeHI{e. IIo narrul{ AaHHI;M, l\{bl I{e Mo}HeM yTBep}I{AaT},, nPo-

lloJririaJrcfl JII{ II6AteNI Iro.ILfl IrocJIe 5.IX, nnu [poLIcxoAI{JIo orrycnal{I{e. }t co-
?r{ilJreHuro, He 6buru [o.rryqeHr,r rloJrtrpr{BaI{I{orrHLIe crIexTporpaMMbl I(JIfl rlflT-
ua ct3,lt r,r 6.IX, floarouy Nrbr He r4r\[eel{ BoBMo}ItHocrI{ [pocJreAl{Tb I,{SMeHeI{I{.a

rrarHtrrrroro rloJrrr lrsrl{a a c ury6uuot'.i n erlr 4ur,r. Paaurre EatrpaBJreHl{.fl ABI4-
iricuui.i MarHr4rHoro rro.rrfl B rlflrlre a, naiiqenul.lo I{&MI{ vsL27,22], noauomno,

r\
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CBfl3AHI,I C TEM, IITO HAIII BI,IBOA CAEJIAH HA OCHOBAHII,I USYTIEHI,I,I 14 3 M E I{ E_yrft HaIrp-fllHeHrrocTI{ }raIHrrrHoro rIoJt.s c r,rry_
6 u n o rt no Ha6nrcAelrrdflr,r 2, 5 u7. 1X, a s l2l,-221BbrBoA cAeJraH lo rrccJre-
AoBaHrrro rroJr,1 JryrreBErx cHopocrerl no ua6tro4eHr.rnlr 1_3,
5, 6.IX l9tit n.

CyrurMupyeM ocHotsHbre BbrBoAbr.
1. Maruuruoe rroJre rrflreH oqeHb HeoAHopoAHo uo r.uy6une.
2. Pacnpe4eJreHr4e HanpflHeHuocrr{ rroJrfl rro Brrcore pa3.Trr.rtrHo A,rrs paarrr,rx

rIflTeIr I'I pa3HbIx Auefi; rpa4I{eHT },IarHI,ITHoro rloJr.a rlo Br,rcore I{BlvreHflercft B
IIIPOITI4X IIPEAEJIAX OT IIflTHA I{ IItrTHY; OH CI{JIbHO PAsJII,IqAETC'I B ]]A3HI,IE AIII4
AJrfl OAHOTO r.r roto 7r{e rrflrEa. B or4e"nlutrx cJryqaflx lra6.uroqaercf n 0 p e_
MEHA SHAIiA IPAIIIEHTA T,IAIH],ITHOIO TOJI.fI IIflTHA
dllldh, c rrry6uuoii.

3' 3a uepno4 c 2 uo 5.IX uponaorrerr rr o A ,u e u, a c 5 no 7.IX p a c rlr r.r-
p e H Lr e MarHr.rrHoro ro"rrrr rrflTHa a rpyilrrbr j\Ii 251 .

It corxanentr'Ilo, Harr r,Iarepr{arr Ha6rio4erurrl nc noeso;raer o6o6rqr4rL Bbr-
BoA o noAceMe MarHrITI.roro rroJl.fl AJrfi Apyrr{x rrrrreH. floarouy naru uoc,ne4nlrrii
RbIBOI( frBJr.frercrr npeABapr4reJrbHLrr[ lr rpe6yer 71a,-rr,uerirmero r{syrreHlrfr rra
6onee o6ruupHor,r r{arepraare ua6;rrogenuii.

^ B aaH;nroqeHfle npr4Horry r4cr{peHr{roro 6lrarolqapnocrL rr"rr.-Hopp. AFI cccpA. E. Cereplrolly aa o6cyxr4er'rue peayrr,raroB pi6uro, r,r r1eHHrrre BarreriaHr,fl.
Nlapr 1967 r.

^r! 
p:ta*:::o:rlle npa ruTppeq)tllJpe. rranHn rror'.rorrrer{r,rrr irie.rre3il },r5ijtj.77 ,\n ?ult1$7,5i\ A ne snnsrorca rprrrr,,rerapln 3ecurnr. I.i 7-ri r.parire ,ra6t.2;6rrr

orr'tx ;rutrrr,ri'i rrpr.IBgAeH6r BrraareHr,rfi Q.,,r, t)\2 or[r[enu.rnuo r'o pacrrlerr..realru r rp14.
1rp0/(oJIl,HoIvI DIaTHI{Tr,IoI,I I toilc.

Jlureparypa
I-{. 4 i " g. As[rophys. 1., 1934, 80, Ig6.
G. P. H a I e, s. B. N-i_c !.o I s o n.- IlagneLic_ obse,vaLions oI sunspots lglT-1924. Carnegie InsL. of WashinsLon, 1988, pI t, SO.

I. T "* L g a s t, A. SIui Leis. Bull. Airron. NeLherl., 1948, 10, N ggg, 325.
?.^1. b-.a qgH o a cx llrf, B. E. Cre rr a E o B. tr{aa. Hpnr,,rcxofi acrpo{re. o6c.,
1959, 21, 780.
4.P.!everny, V.Bumba. Observatory,1958,78, N 902, g3.

+. P. 9 c B e p u n {. tr{an. ltpuucroft acrpoQni. o6c., 1965, Bg, B4'.

+. I. 9 e B e p n n ft. I4_aa._ltp-ur.rcroft acrporiinr. o6c., 1955, lb, gl.
4:H. C^gre^punft, H. B. Cremeuxo,' B. JI. X oxrroBa. Acrpou. rrr..1960, 37, 23.
4:.EaCeBepurrri, B. E.CretraEoB. I{an. I(prrucxort acrpo{raa. o6c., Ig56,r6, 3.

10. Cofiresssrc AaEHr,re, 1961, g, BB.
11. B.E.cteuaHoB, c.'I4. roracroH. tr{aa. Itpnucxofi acrpolpra. o6c.,7g62,

29, ,1.94.

{2. 9.^1.!,!.,J:h"r:_ C. E. M o o re, a. o. Revision of Rowlanils prelimi^ary table,uarnegie lnst. of Washington Publ., 1928, N 396.
I.J. c. E. M o o r e. A multiplet table of asirophysical interesi. Rev. Ed., prirrcet,or,

1945.
L4. H.v o n K I ii b e r. Z. Astrophys., 1g48, 24, tzl.
15. U. A. Acrauor. Itata.ror c,isironu orlrllqecntrx rry6uu $paynrorleposrrx nrrHr,riar amrorc{epe Coruqa. Eany, I4a4-no AH Aaep6. CCp, 1b6b.

19. T *. I I g p. Crpoearrc u Ar.ruaMrrna arruoc$_epr,r QoJrHqa. VT[I, 1962, crp. 109.
1i. A. !.C e B e p n r,r it. Acrpor. x., 1959, 36;208.
19. 4. E.C e s e p u u ri. I4rn. I(pr,rucroit acrpo$ne. o6c., 1964, Jl, 126.
iY.+. I.CeBepnnfi. llan. Itpsmcxoft acrpo{ua. o6c., {965,83, B.
?tl. $. _b. CeB e p rnfi. Acrpon. rx., 1966, 43, 46b.
?1. l.P. Ityrr-rrn, B.E.e renauos. Coauesubre AarruLre, 1968, i, 5b-22. l.B. Ityx,,rr, B. E. CrerrarroB. Corses,rre if'r""or.,'f96a,'2,48:



A ItAA E M U fL r-1A v t( ccc P

OOTOCOEPHbIE I,I XPOMOCOEPHbIE \TAITItrITHbIE IIOJI'T

lI fIPI{OCTI, @AI(EJIOB II OJIOI(I(yJIOB

,f. 'l', I! tr, tt'

flponoar.t,lcn coflocratsJreur,re {oroc{eprtr,rx u xportoc([epubrx lrpoAoJibHLIX Mar]II1'1'rIi'lx

noleii'c trprtoctr,ru rpalrcltol n tplrorxy;ron, a raIUIie ll3yliaeTcfl cBtt3| I\{e}ItAy pacnpelleJlelrl't-

"ii 
opr,ua"bii rru lrurirnrt r;ry6irriax I amr'llnrrx o6;racrnx ua Co:rnqe'

flo;ry'reulr cJIeAyIoilrno pe3yJrr,rarlr'
1. I4neerc,I Tecrrafl cBflilr, Ife?I{Ay IIOJIO}I{eIII'1eII {aIte.]rotl,^na6J]IuAaeMbIX B CBeTe IIIEIIII

l,szfo'rr-foioi,7, it qrrnHr*yron, na6'nio4aeMr,rx B JrtIHII.flx I( 3 Ca't tt alpc Ho, rI Irorto)ItcIIIIerl

orocdeDuoro rt xpolrocseprroro MaI'rIItrHl'tx uo'tlcii'
"'-;:j{;'r,i;Ori,{r,L';r;ir*lrrrperrflrtr4r{Me}r{Ay lpnocrr,ro r[ronnylor B rIr'IrInI'I Ks n flfi[ro IIo

r,r nnt.;CTI'If{ Ii PbI II Ci{o]t A CTP0 QI{l} I,IIIll CHo11 o l] CEPBA,I.ol, II,l
Ton XXXIX, 1969 r.

Itarr C rlorOCfeplIbIMLI, TaI{ 11 xpoMoor}epr'rnUlt trIA|HIITHLI}III IIOJLINIII fipI{MepIIO OAIIHaI(OBLI'

3. ,\o71 tr3MelreHr,tE .rrpHOCTlr [plr paspe3e alepe!] aIiTIIRIIyro o6.naclr, I ;rrlrurrx ]'5250,

6102i, Kr'ri iiriil Ho c,6i,ruro uprruefuo-o4rrrrariorr. rorrl I'Inor/{a lrrleroror tt ue6orr,rttne

O'T'I(JIOIIEHI,Ifl.
no.trv,reHubre neJy"lL'r't|t,r xopotuo corJracytorc, c Tort {rattro,rt' rlro pncllpe^('Jl('Hll,l Ilit[-

,,,,''r,.- "nrr,,, ,, ,L,urot,p.po tr xponoc{repo 6ltttlttitr 18. 131'

PHOII()SPHEIiIC AND CFIRONIOSPHEITIC X{AGN]1TIC FIELDS AND TI11}

BRTGijTNESS oF I,'ACULAE AND l.LoCCULl, by-7', T. 7'^sttp. - Photosphet'it',.and
,,i,rr*ori,i,"ric.[ongiIurlinal mrgrrotic Iiclds arrrl Ilro lrt'iglrltrcss of ]'ac.ulac lttrl llr'cculi rrt'rr

.irirr.i'lif. ti'"'.",?n..iio,, beLricen the briglrlrrcss tlj:,tt'iLrtrliorrs rl tl iItoronl tlopLlrs irr rc-
tivc'tegit-rtts otr Ilrc Sun is investigrled.

Tlic {ollorving lt'srr lts are obtained:
4 r .l.l,"ro is a'-close co"nection betwecn tlie positiol of faculae, observing in tllc liglrt

ni firir-f'zjO;"4 610r.i in,l flocculi, observinf irr lines oi,I(3 Car and coro I,Io antl t,]rc

p"iiil",, ol llrc plrolnslrlrc.ic arril clrr'tnosplre'ic Irrrrgttr'lic fielrl'
' -)) 

torrelation cu,ltiiciorrLs t-,l tlre brightncs. r,l ilocculi in l(3 rnrl core Il, uillr l'ollr
r,l,or"ipl,eltc un,1 .1,.o-or1r.lr,,r.ic rnagrroLi6 iields rtr'c rpprorirttaLt'ly equal .

'"""3; 'Ti1;';ri.io-"i -the 
hriglrtnoss'clrangc in tlre casc ol'tlre secijon throrrglr llro lclivo

,."eioil i"-ii".r jiso, 6102.7,-Ii, ancl cordllo is approxirnatcly eclual, though sttrtc'titnos
llrcrc are srnall deviaLions..' --hii.-"lt"ined 

results con{orrn l,cll l,ith the fact t]rat clistributions of tlrc tnagrtc'l,ic

Iie1cl in thc photosphere and c)tromosphere are close [8, 13]'

B pnle pa6or yr{a3r,rtsaJroob n& cBflBr> Nre}Iilly pacnpeAeJleHrdeNi N'IarIIr41'lILIx

noflei,i u flpHoCrII B aHTIIBHLIX o6nac'rflx ua Clonrrqe 11-7). OAutrHrl Aal{llbie
Ha6[m/teHr.rii o xaltanrepe r{ crerreHu cB.a3rl NIe}fi/Iy flpHocTbro I4 [IarlI]'IrFIIirrIr{

rroJrrrlrr{ AaJreHo r{e AocrarorrHbr. Oco6eHHo Ila}r{Ho BLLrIcHerIrle cBttl'r pa3irllrI-

Hl,rx crpyl(rypHllx o6pasoBaHuii a a'r'uoc{epe CoJIHI{a c IlMeIolI,I{MIICfl }Ia rc\
?+(e ypoBH.trx I,IaIIII4THLIMII IIOJLtrIII4. BCe Cr:r,r AaI{HIie HeO6XOAflMLI A,IIfl IIoH,I-

I,rauilir $nara.recHr.rx 1rpoqecgoB, rlporel{aroqllx B ar(rl'IBHoft o6.nac'ru.

Haura [poBoAl{rcfl cOIIocraBJIe}IIIe flpliocru n {oroc{epe II xpol'Ioc{epc c

rrpoAoJrr,Hr,lNtu {orocSepHbrMr{ 14 xpoMocdle]lHLIr{I{ }I&rHI{THr,Ir'II4 rIoJIr{l\II{' t1

raKlne opaBHr{BaeTc.fl pa0lpeAeJrelruc flllltocrell Ha paBrI'rtIHLIx BbICoTax B a]i-

Tr{3Hr,rx i6rroaror. Becr uareplraJr 6r,I.n rIoJIyqeH rla ABoiiHoI\I Marl{Ilrol'pild)e.

[Bl u cuerrpofeJrr{orpa{e }tprrucRoii acrposusr,lqecl{oit o6cepnaropuu.

,(,noiiuor,it MaII{I{rolpad) IIoBBoJIt{elr oiIHoBpeNIeHHo 
_ 
BeCrI4 peII{CTpail}IIo

MarHltrrroro rroJr.tr, JryrrcBoit cnopocrrr rurpKocrr{ B rIo6Lrx AByx clrer(Tpa"rrL-

Irrix JrI,IHuflx. Aro upcanr,r.rafino Dalr{Hoe o6cronte.rr,crBo, TaI{ Itar( I4}I+opMalll{u
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rroJryqaercrr A.rrfl pa-snrrirr{r,rx ylloBHeii CO,rUe.troii aruoc{epbr rrpu coBepmepHu
o^[Har{oB1,rx aruoc{epr{r;X yc.TroBr.rnr. }tpol,re Toro, B 

'inoon 
cJrvrrae rrcr{Jrro_rlitlorc-E BCe BOSl{OiI{HIne I{ HC noAl(rilolql4ecfr yqeTy r,r3t{eHeHr4,fr co BperreHeNl,

ri(li'opr,re rrg.)rr npo[roxo/tr,r'rr, R arr{oc{epc oo,nnqa rrprl rroo]rc/r{oBa,feJrLHbIx
3arlrcflx. o.renu4no, v'r,o Srecrr 'tari?rie o.r,rra{ae'f 14 TIt)//t;HC}c1,-r, oroirii{ecrBre-
l[1rr oi(Hrrx ].r rex i.ri0 r,Icc1' Ira Ir0ncpx]rocl,rr (10;rnrr,a, r{oroJ}afl BotsHr{itaer
rrpII Heoi[[roRpeMeI-rH6IX 3a]rr.lcrrx.

^ -..I'et'ttc'tparptn (ro'r'oc(tepur,rx r,Iarrlrl'rrrrx uo;leii Re.llacr, rro ,Trr.rHrrr,r ;lie,rreBa/',-'liu A rr ,rrrrHrrrr Ha.'ulrlr.rr{ }"(j102.7 A. }{ar.nr.rrHr,re ro.Trr{ n xpouocSepe Ba_
rruchr.Ba,-rr c], n ,rrnr.rnr.r llo. LIluprrra ]r Rr,rco1,a rrleJlr.r 

",rex.rpb"pnrfa 
'6rr.,rr

nr,r6panrr 0,3>< I,0 nil rrprr i'[r.raMe?pc rrao6paixcsnR (]o",rnrra zoo,rr. C,,orrrr-
[)oBari].rc fl.111',rrBFrI{X O6.rra.crei,i ocyrltecrB,rrfl,rtocr, Rlio,rrb cvroqlroii rtapaJr;rre,itr.J
c IiHTeprlit,]Io},r Melrt/ i)- r toc jrc;(()Ilarc,-r.i,r.rbrilItr pailMepar{r{ 6,'5 .f{.rrR tcpeno4a
ctII'rtaJtorl NIaTHI4TI{oro rIoJItI R eI\I,IrirrrIT,r Irallpfl}r{eHHocri,r Balr,rcr{RaJII{cr,, Itaritl6tl'ruo, OI4TIIaJILI JIyqeBLIx criopocrcii Ha BalaArrotrf r,r Bocrorrrrorrr ripafl,\ Aircria
Co.nHrqa Hrr ar{Barope.

flpnocTn Balr{crnBil,rrcL n rrl{prl\ "rlrur,rir x} i2.o0,6102,7, K.., ca l [, a tariileIr ,rApe H,,. O6r,r'Ino i\.rlr{ o[HoD]ler,IeHrroii pcrrnc'r.par\r,rr,l 
'xrarrlrr]rr,T\ 

uo.rreir r,r

11r1r9-creii 5pa,nr,rcr, c.relyroi{r{e .ra1r,, .rrrn,rrii: },523(t 
'u 

}"0102,7; },5250 6 FI,;
)u5250 u I(r; 1"6102,7 u. Kr; FI, r,r lir. Ilo.,ry,rculrr,re B Jrr,rHr{r{'X, ,aorr, ,io.l
Hr'I1'llLIx IIOiI0l"I I{LI He 14CnOJ[i]BOBa,rtII lIcl rt[)t4rII{HaM, ytiaaarfrrr,il1 A, E. CC-rcrpur,ru IB].

Ilpn o6pa6orltc /(aIII{hrx -apliocrl{ n nanrlqoii ro.uie $roriri)r",1o , {arie.laBInl)il'ffa,rtl'I0b COOTBeTCTBeI{HO B ellllllnl(ax ,rpHOCltII CoCeAuei,i rrenOrlryuleUrrOi.i
dr,roc{epr,r r,r xpo,rrocsepbr, r, e. onpele.rtnirircrr BC.rrr{rrtrHrl

lI:?.
BAecr, ?r{e Ba[,reTI,rrI, rJTo paBpeBr,r uan"r" arir.14Brrvro o6"[acr], /(oJraJrrrcb T.r{,ql'o6rr Il Haqa.rre fi riornle I{arr{Aoro paBpesa 3anlt0r,rBa.[]rcb yrrrrclHr,I HCBOSr,ry-
fl\crrlroro co.uuqa. 3TO llanano Bo3]rofi{H0crr,, c o4uorii aropo"nu, , rorrHo npr4sfi_
3],IBATb 14HTE}ICI{BI.IOCTI4 R AHTI,IBIIbIX O6NACUX K HEBOSTIYIqEHIIOI,IY COrUrlY
ra, c 4pyrot:i,- ytltr{TJ,lBarl tso3],IoaiHtte orrifl6rtr,r, cBtIBari]rrrle c LIBI{epc}rI4err rpo-
3piirlHocrI'I' rr r. rI. Olluaxo, TaH RaH BaulrcI{ Be,[r.rcb B coBepfrreHrro ricrrr{c Ar{rr,
B.rrI'lrIHI4e I'I3N'IeHeHI,Irr IlpoBparlrrocrr,r o6rr.lrlo t{c upe Bocxolqlr.no orrur6rir.{ LrBN{el)e_
uufl.

[tarl yilie yIIo]II'lHaJIocb, Ilotlocpe/(o1 ilerrHo uel)ci( itAn,lo.bto ]rat]II,I1,IIoro
Iio.il,{ I4JII{ IIOC.[e Hee CH_IINIa.'ll1CL ('Ue]i'l'l)OIe"rIIlOIpaN,ttIIn B IleIITJlil.rg,]Itrr\ rIa-
(''1 fl\ ,1r4Hr,rut K Ca ll rr li,.

trIay.1ngr[ra arirr,rBrrr,re o6,.rac'rir nu6r,rpa.rrr,rcr s6tuut ](en1,pa /[r,rcriil co.rrn-
L1a, .Iro6r,I lra6etnarr, lrcHarnenr,rii r,re-aa irpoenrlr,ru. F{polre 1.or.o, r,r3 paccr,io_
lllerrrIfl 6lr;lr,t r,rcn.rtrorrerrr,t. o5.rLt1c'r'i,I, paclloJIOtxeItrl,re B Hertocpcilc.lueunotl
5.,rtteoc'l'I,r It coJrHerrr{rrrr'r rIflTIIarI.

tr'Iuoro.rrnc;reHHr,ro cllaBHernrr{ etrrrr,rcei,r r}oroc(iepnr,Lr rr rporrocsepHr,rx
N.ItlrI{I4TI{6I-t no.nefi c flpIitocrrlNrr,r u [{., IIonaBr}tBator, rl.t.o n loAae,,rfl11rarqaar 6oru_
IlIl.{IICTBe CJIytlngU OTN,reiraeTcrr .r0c..HAfl cBtlllL treEiAy pacnpe/{e jreHr,rel\r 143JIy_lteIII'IfI I4 HaI]pfl]rteHHOOTLI{) I{arIII'1'TIIOI'o uO.nlr. flpaHTI4qeCr(r.{ Bcet/Ia riaH/\ONIy
,\oJrNIy \,[aI'HI4THOTO noJItr B ari.rnniroii o6;racri.r ooorBercrByer xo,16,r flprrocrr,r,
3tl i'I0I{.lIIOtIeHr,{eNr n'tecT, lAe illlolloJlbHoe IroJI(] ptlBuo Hy.llr0 1,{ I4}reeTC.tr JII{IrIb
rrorrclleqHoe uo.ne. B DTON,T C"rryrrne, riart 6ul.rLcl noHagairo u [6], cyrqecr,nver
i'llfltsir I\{e[t[y flpIiOcTbIO lt [OlIep0rIlll,lll I,IaIHLI']]HIJ\I IIOJIeNI. ]JCe Oro rOlOBCp?r{-
/lttoTcfl colocTtlBJIeHI,Iei{ I{apT LI3Oritycc, upol{oJrLHl)r-\ N,Iarrrr4THrjrx lroJ]er"r c co-
o'fBercrByrollr,rN{r4 rialllrrlr,rr4 r,raor[o't'r,r c11eri!]por0Jrl{Orpilr{r\,lar\,rr,r.

IIa Srnr. l lt 2 tprlueAellht Itilprtit I,iBoraycc npoAo.nhHoro Nrar.Hr.rl.11oro rroJrrr,
;:tarrr,lcaHHoro B Jrlrllr,rflx 1"6102,7 tI 2,5250 A, r.r coornercrByrou1i,re rrN.{ J{altrrJ
rtao(lor B JrrrHr.{r,{ I(3 4,,1s i\Bv\ ari'rr.flrHr,rx o6.[ac'reii. I{a rrri orTqrro, rr1.o pilc_
Ipol(eJreHr,le flpnool]r,r B JJr4rri,lrl K,, o.reH],6.nl.rano rroBropfrel.paclpci\€r.rterrr{e
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Z7.E /166 a.

(Dr,rr. 2. Haprrr flpI{ocrrr r.I rrarHr.rrirol'o rroJrrr altrrlBrroii o6.[acrrr 27.IX 1966 r.
{ - Ilapra flpl{ocrl{ B cBerc "aIIrIIitLalro;rr#llnpoi{onbrrr,rx }rar}rrrrrrbrx IoJrefi, Bafirrcarrrrhtx

(lli.r{oiltIIbIc 
"rrI,IIrIIII -- S-norEpIrocrlI, urrllrlxoBLrc - N-tro:r[]tttocrr,, I{roraycclr coorBercrByk)1, rtrar]c.-

rrrrrl\r loJrfl 14, 28, 5(i, 112, 188, 22L ac

r[oroc{epnoro r{arHr,rrHoro ilo"]rfl rian B "Trr,rHrr r:r )rb1,02,7,.r'rrH rr u ?,,5250,}icriJrro-
ilafl Te Mecra, rAe npoAoJIIrHOe rro.lle paBHO Hy.]Irc. B noc;le4rrtrx, naH ]rht yirie
roBoprrJrtrr, flpr{ocrb noppeJrr{pyer c llolcp0{r{1Jtrr}1 nOJrlrrr,r. Itpolre r.oro,
Itatt BllAIro ua {ltr. 7 n2, a ral{}fie uB conocra.BJreHr,rfl llerr,rcrpotpa}{Nr rrprio(,rr,r
I'I IIoJIfl, apltl4e yBJILI Bo {.[onny"nax Hel]e/ll{o crreqcHr)r rro orr{orreHrrrc rr co-
orBercrByroqr4N{ xoJn{ailf i\{arHr,rrHoro roJrfr. Ha aror rlanr 6r,rro nnepnr,re
o6parqeuo Br-rrdl{ar{r{e eilIe B [5], no or1 BAecL He yrrrrrur]a.tcn. Tarr.rlr o6piaolr,
rolyrlgHgrre fioppeJlsqrru, o r{oroptrx iloriger perrb B Aa.irtuei,imelr, tsBrri!(y
yI{aBaHIIIJx IIpr{tII{H (pacl1oloxeuue $JIonnyJroB rraA rroilepearHrrrr\{r{ rIo.]r.flrir,r
r'r cMelqetrr{e xoJrMoB rIoJrfl I{ apnocTll) B IIeKoTopori cTerreHr,r Barrr4?r{eHr,r oTr,roclr-
T0JIbHO TOIO, IITO fro"nytln;q6"U 6st, ecnu cpaIlHI4RaTb trlliiocTr, s aKl.usHoi'r o6-
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JIaCTTI C IIOJIHbIM BeHTOpOM MaI'HIITIIOI'O IIOJIfl, yrItr{TLIBaU CI\IeqeHI{e X0"IIN{OB

luroirrl u yBJroB flpItocTIr.
rlro6rr 11oJryqr,rl]h 6o.rree uarnglHoe rrpeAcraBJlel{r{e o cBfl3I,I r{e}ItAy BeJII{rtIt-

soi,i HalpflEtenHool'I,I NIttrHI4THoro roJIrI rI flpltoorllo, cllpol{Jll'Icb rpa{unu Ba-
'Brrcr{N{ocrr{ Nremlty ar!rMr{ BeJrr[rrtrrHaMr4.Auo aroro /I,rtrI naxr4ofi artTrlBHoI"I
,o6lacri.r 6panoor rle NIeHee Boct,r\[I{ paapesoB ]4 qepea I'IHrepBaJI 6",5 onpe;1e-

Jrf"rrr{cb coorBercrByro[Ir{e Sr.rarreHr,rf IIoJIf 14 flpItocTI{ (Arn Hanr40i'i o6racrn
,oHo.rr0 1100 eHa.teuuii) .

IIa $rar. 3-5 upuaeAel{Ll npl4\{epbl saBllcl4Mocrei:I }{ex{/Iy rpl{ocrblo S'lort-
Hy".roB B Jrr,rur{r.I K, Ca+ I{ HaIIpflE{eHIIoCTt,IO npO/IOJILHI,rX IIoJIei.i, saIII{caHHblx
B Jrr,rgr{flr }u6L02,7, },5250 u Ho. Paccuorpcru{e llorrytleHHl,Ix raH}I\'I o6paoorr
rpaSr,rHon rronaBbrBaer HaJrlrqrle AoBoJILHo recuoft 0BrIBt{ N,Ie}I{Ay rpI{ocrLIo

$.noriHy.non B Jrr,rHr{r4 I(r n nanpxxrer{Hocrbro r{arHI4rHoro rroJIfl ItaH n Cporoc$epe,

rari trr B rpoMoc{epe. -flpnocrt $.uonnyloB B cpeAHeM pacrer c yBeJII.IqeHIle}I

Hanpfl?neHlrocrr{ MatHr{rrroro rIoJIrI. Arg oqeHI{I4 A'rOii cs.sera 6trltu nt,r.urc,neutt
r,loa$Surlneurr,I J1{He.iiHoii Hopperlflur{I,I, Itoropble rpI,{BeAeHbI Hr{ilie. B uell-
Boru c,roJr6qe [aHa Aara Ha6JrroAeHr{fl, Bo BlopoM rIpIrBeAeHa AJIrrHa RoJI}I6r JIr{-

HI,II,r, UO KOTOpOii BeJIacb peIIdCTpal{Ilu i\{arH}lTHOIO IIOJIfl, I{ B IIOC.rleAHelI
,croJ16r e - BrraqeHr{rr rtoo{SlrqueHroll ltoppeJIrIUr,II'I r.

Aara, 1966 r. 2u, A I
6L02,7 0,73J-0,03
t\1u2,7 0.711-{},u:i
5250 0 ,85']-0, 02

5250 0,70+0,03
5250 0,66+0,03

I7 o. 0,72j_0,03
lla 0,621_0,04

B l,r.u,rcfleuruJe BI{i\{eulltr r ran}r{c rrol{&BLrB&ror r{aJIr{rlrre oIrpeAeJIerIFIorI
,LlJrr3r.{ Me}r{Ay HarIp'IiI{eHHocTbIo $oroc{epnolo I{ xpoN'Iocsepuoro ]\'IarrII4'l'rIIJ-\

o;rei,i u flpr{ocrbro Q"rroxHynon B KB, A r4r,IeHHo: B ooJlacr.flx o 6ottee ur,rcotitlii
Hillrprrlr{eHrrocTlro BLIpa}I{ena flBHafl TeH/IeHI{I4.8 H 6O.nr,rrrert .flpItocrl'r. f(a;ree
BI,IAII0, rITO KOppeJIflIII,II{ (IIOJIe 

- flpI{O0TL) HeCHOJIbItO paBJII4rI}ILI /UIU paBHLI-\

aHTl'IBIIbIx o6nacrefi. ORaaa;roct', tITo cBfl3b gpltocrr'r c rIoJIeM 6onee clta6o
Bbrparr{eua AJrfl anrr,rtsHr,rx o6rrao'reii c 6o.nee crtorrnoi,i crpyntyport Marrtlrrl{ot'o
no",rq. trllesec,'no [9], rllo Llx{eHHo B Err{x o6;rac'rsx npollcxoA.rlr xpolloc$epur,rc
BCfrr,rrrrnI4, rIpr4Bo/{aqr,re n cy[treorRer{rIr,IN,I u 6bIC1'pl,rNt ]rBN{eHeIILItiN{ I\{arHur-
HOTO IIOJIfI.

Cpannenue 6o;ttruoro rrl,roJla crIeRTporeJII4oI'ptlNiNI, ourITLL\ oI\HoBpeN{eI{Ho

B qeHrpaJrDr{rrr,\ rracrrrx "rnrnui.t K Ca'- ll If" [10], ronaBaJIo, rITo B 6oJIbrlrtr{Hc,rRe

C"rtyrlaeB CyIqeCTByeT TeCHafl CBfl3L I{e}H/(y XOAON'I UBJIyTIeE[fl g .firanr'lnr I(
Ca+ rr Ho uo $loxHy;re n .rto o6u\ufi nu4 {,nonny.rton B Hr{x IloBo,IIbHo 6lnaox.
flpauu.nr,nocrb BToro Bl,rBo/Ia xopoIrto rolllrBep?fiI{aercfl I\IFIororll{o.tel{HltI\,I cPiiB-
Herrr4eM Barll{cei,i nprtocleri o Kr u u/\pe Ile, IroJIyrIe}rHInx Ha /\Bolluox'i r'Iarlrrl-
Iorpa{e o6cepnarclpl,Itr B altrunHr,lx o6ilac'r'qx.

i.Ia Sur.6 rtprane;1er-ra BaBt{cI{Moorr) r,re}r{i\y I,rHTeucr,IBHoot'.fl}{lI Il JIt{rIL{1.\
K, r.r n;1pe H, \lst an'i'l.rnnor? o6.racrr,r aa 7.X 1966 r. f{eiioror'r'rellHo, B 6oJIl,-
tlrl4rrcrBe cJryqngu oTtr,IellaeTcq TecHafl oB-fl31; NIeII{/{v \o/IoN'I u3Jryttg11r, t ,trt-
nuRx K,, u H, no {,rrortHynax, xor.fl B o'r/IeJrblrlrx N{cc'[ax ecrr, orl{JlorleHrrtrt.

Hnmc rrprlBeAeHbr BHaareHtrrfl xoa{Suqr,rer.rroB rtoppeJlal\lII{ xlen{Ay fl pr(ocl]fl -

29. VI
:]0. vI
27. IX
28. IX
7.X

28. IX

B Jrr{Htr{flX K, r,r n ,IApe JII4HI,II{ II(:
Aara, 1966 r. r

28.rX 0,89i_0,01
7. X 0,84J-0,02

ItoATBep]r(AaroT peSyJrE,raTbI, rroJlyqeHHr,re B ctsoe BpeMfl

I{IT

,3ru Aaunrre ro)fie
,s [10].
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tllrrr. 7. 3ttutrcnuoctr, Mell(/(y ,IpHoc'rr,ro floHtry.rroB B cBere
noJleu n Ho rr ),'5250

I{epe4rio BcTperraou{r,riicr rtrno;\ o pasJrr{rrHolll BI4Ae BoI{OpOAIrl,rx u HaJII)-

,qrnarrri 6nu*rayrrou cBrr3aH c rer'r, rrro Bo/(opoAHr,re {JroriItyJrLI, Ha6rIoAaeMbIe

B Uer.ITpe,rrrtnrlr.l Ho, cyutrecTBeHIro rleHee I{oHTpaCTIILI' rIeN'I K232- ra;lu

I(r-s.nolrrry;rr,r. Illcxo[fl rri] cnaBaHr{oro, eorecrBeHHo omu/iarb Harttr{rll4fl CBflBrI

MeBly xoi(oM tr{3Jry{eHtrrfl it rlerrrpaJrr,Ht,rx rrac.rrrx JIr{HI,ILI II, u {orocsepnr,rrtlr
u xportocSepHbrN{L{ r'IarHI'ITHLIN{I{ rroJIfl}II'r'- 

ipuurr"nraem 6o"nruroro rrr{cJril rroJIylleHIrLIx oAHoBpe\IcIIHo sarlrrceii uar-
,rr"ri,rr uoneli B JII,IHII-EX 1"5250 L{ Ho c gllriocrllo n agpe IJo oIIpeAeJIeI{Ho

6r,r.,ra ycrtrnoBJreua cBrr3r, N{e}riAy {oroc{cpHLMI,I u xpouocSepubllvlr{ \'tarlrl4r-

Hr,rr,rl{ fioJrflt{r.{ r{ flp6ocTbro B a4pe FIo. Oquu rna ilpIlN[epoB aroir aapr'rcraMocrl'I

trprrBeAeH na {r.rr. 7. IJa nepxnerr rpa{nne IIaHa 3aBI,ICLIT{OCrL }'Ie}ItAy flpltocrblo

e'Ll" u np"gononnr\,I IroJIerI, SaIrIlOaHHr,rNI gO JII{HIIII Ho., fr Ha HI{}I{HSI[ - 3a-

gr4cr.rr,rocrr, flpnocrtl a FIo ot flpoAoJ]bgoro rloJrfl B Jrr.IflI{r4 }"5250 IUIfl OAHI4X

,r.r re,( )Ite luecr anrl.lnuoii o6nacru.
IJa Sr'rr' 7 nra4uo, rlro,rpHocrb BoAopoArlr'tx S'noxKyJroB rar(x(e B cpeAHeM

Tlrlcrer c yBeJrI4tIeHrreM Hallpfl)IteHgoorr{ itart Qoroc{"p'b"o, ralt r{ xpouoc{ep-
HOTO MATH'ITHOIO IIOJIfl'

z4o zBt Htl0,fztl),zc

flApa JITIELILT Ho n npo;lolrrltrt

q19

tl



Bua.reulls noa$fraqueuroB noppeJrflrlrrlr Arn Ho-StoItItyJIoIl ll Soroctfep-
Hr,rx rI rpouoc{epnblx MarHI{TELrx rloJleit [pI'IBeAeH];I HI'I]He'

r,A r

5250 o ,62-.1--0,03

5250 0,63+0,03
5250 0,641-0,03
I-Io o , 6(J-0,03
rlo 0,61+0,04
Ifo 0,54+0,04
FIo 0,53+0,05
tlo 0.511-0,05

'laHul,r o6pa3oM, ItIJaIr{C,10HI{fl troATB0p}(/1aror HaJrl4qtr{e cBfl3l',t NIe}I{Ay flp-
r(ocrbto {.noHtty.nor B tlApe Hr, u Soroct[epnr,rlrra I4 xpoMoo{epllhrMI4 MarHI4T-

lrriMr4 rroJrrrN[1.r. Be,rrr4rrranu HoaSsrqrrrto* Itoppe,[fqIII'I Artfl {OTOC6epHLIX

,l{ara

1.X 1965 r.
2.X
4.X
1.X
2.X
4.X

28.IX 1966 r
7,X

r/rz.fl)

/ia

t?t

l/0

/20 /6t1 200 Z/tl
H 1 fiZ,ft), et

tDlrr.EB. Cua:r, Rprocru rlaxe;rou I] cBere rllrruflr i'5250 c IpolloJlLELIIt l{ar-

...,,,ir nrrirr,rlr n6nell, 3arrrIcaEEbIM no a'roli )r{e Jrr{Etrrl

r{ xpoN{oc&epHr,rx rroJrer,i AoBoJrr,Ho 6,nr,rarir,r. O4nalto ito,lssl4r\uegr ItoppeJrfIqI'II1

ilil;;; ; iporor4"p,r,rMrr rrlrrrMr.r B Flo, o6r,rquo IreMHo.o EI,tlI{c, tIeM c {oro-
.$"puor*r, no,rsrulr s 1,5250. Bepon'r'uo, ilro cllflsauo c reM' rlro M&rrltrlTELIe

IIO.lIrI, BaIIi,IOOHUITIC B JIIIIHI,II{ Hr,,6O.ft,ttre I'IOIta}IteIIl,l B.III{'IHI4SIU JIyIIeBLIX C}tO-

pocrei,r r{ .flpItocrei'I.' 
f{annr,re, flpl,{tsei(erlHLre BIJIIIe' IIoItaBLIBtlR)'l.' rITo ItoppeJr-srlr{fl (rIoJIo 

-
flpKocTb) reor.ree AJtrr- fiaflbrlr{eBr,rx {.rrortnynon, {eNI }\JIfl Boil0pollHt'IX. fIO-

BtrAr{r,roMy, a1o prl3Jttr{qr4e Mo}r{Ho o6dtrcnr.rlr, AByN'Ifl Irpttrll,IHtrx{1t: t) Tqnn noa-

6yrvtorur, 1(a.rrLrlr,1rr Tpe6yercfl Brrartr4reJIbl{o trfeHl]flafl reNrlleparypa; 2) fia.nr-

,1rur"a slortHylr,r pacrloJroll{eHbl rrl'{}ne, trcNr Bo/\opolIHLle Itt]'' rDlonny.ir;Lirpocruparorcfl Ha Rcro roJrrrly xttorygipegy I4 Il cI'ILlcJIe reil'[o-
Boro pel(r{N,ra Herrpepr,rBHo repexo/{sr B {aRc.]]r,t [121. floarclr',Iy ]IiirII'ltII'{c 3a-

Btrr.cr,I\foc:1.I{ ]{c}rt/Iy L{|Te}ICI4BIIO0TTINII{ Ha pasJtI4qI'Ibrx ypoBI'IflX IiiIiRellcfl RIlOJIHe

€rlrec.Tll0i{I{Lr\{. B alacTEocrl{, }ILr I4syrrllJIl{ cllfISL flpHocrl4 B JII4}lI4tlx }t5250

v ?u6L02,7 o flpr{oc.rbro n Ku, paocr,roTpeB O[rrOBpcI\[erIHo cBfIl]L I4iITeI{cI4IlIIOCTr',I

r.rsJryrrenr4fl n l,i-r250 fi )'6L02,7 c IrarHI,{rIIrrIN[ l]oJreNI' 3t1[tr{0&HHlrlr[ 1] 0rl4x JItr{-

III4 fI X .

Ha(ir,rr.Brrpl,reegerraSaBI,{0I,{I,I00TI,I\'iemAyflplto0Tr,Iotsfl/-\peJ.1,411'7\|},5250
il il{alrrr.rTlrtrlNl IIOJI91{, 3a11I4Ca1111LIN{ ts eTOfr Xte JII4III{I'{. ,A,rt 6O,nee IJIy6OKI'1X CJIOeB

coJrHerrEoit ar},fo0oepbi BLrpaErer{a orqerJrr4Bo cBfl3b Me}l(Ay flplioclrbro Id IroJreM'

1 8 [,l:rs. ItpbrMcl{oit o6cepnar., r. XXXIX 273
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Ftoueuuo, nari rr AJrff xpolroc{epr,r, B or/IeJr},Hbrx r,reorax ua6lrogarcrcs or-
Fi,'I O HEHI{f .

Hanusue cBrrilt. Melr(Ay rroJrervr B Jrr,rHr,rflx )"52b0 ulu6l02,7 rr rrpnocr6rc xo-
POIIIO BI{AI.IO NPI4 HEIIOCPEACTBEIIHOM COIIOCTABJIEHI{I4 PEIIICTPAqUI{. B IO-
AaBJIrImq,eN[ 6O.Ur,rUrancrse cJlyqaeB Ha]r{AoMy xoJr}{y rroJr.fl ooorBercrByer
xoJIIlI .rlpnoctra. Sror pesyJlbrar IroATBeplrrAaercfl Tan?fie BrrrrrrrcJreHr{eNr coor-
BorcrByrourr.rx noa{$uquenron HoppeJrr{qrrr,r },re}riAy ,rpHocrbro u rrore}r:

Aara, 1966 ". 2r, A t
29.VI 6102,7 0,8IJ_0,02
27.rX 5250 0,84J_0,02
28.IX 5250 0,861_0,02
7.X 5250 0,64J_0,03

ttal ,Vrye ynoMl4uaJrocb? N{bI trpoBeJlr{ cpaBHeH}re rpnocrlr B JrlrHr{flx ?u5250,
)'6102,7 n K* couocraBJreur{e salygeg apHocreft noxasailo Harr4q[e xoporuefi.
oBrr}rt I{aH r'Ie}i{Ay I{sJlytrgsstnn B 1,5250 u)u61,02,7 l,r Kr, raR r,r Me}riAy  "5ZSO I.r
)u8102,7 . 3to uoxno ytsr{Aerb ran}r{e ua {ur. g, r4e ipueeAeua BABtr{cr.ril.rocrr>
rvrelliAy ,{prioorbro B ,r/(pe JrrlHrttrr X5250 r,r apHocrsro s Kr.

ltut
ZZ -E /.qfd a.

Itr
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,IBJ,ltZ,fZ,Zll1+

cDr'rr. 9. Sanrclruocrr, ryrelr{Ay fuurercnnrocr.EMu trBryqe,un r ;rusu.sx 1,5250
r I(3

ltporuc roro, BCe cKaBaHrIoe rloATBeplnAaerc.E Tanlr(e AaEHrTI'II{ o BHaqeHr4flx
Hoc${raquenroB noppeJr.Er{r4r{ r\{e}nAy flpKocrbro B Jrr4Hr{.flx 15250 u Kr:

.4ara, 1966 r. r
27.tX 0,g0+0,02
28 . I-x 0,80+0, 02
7.X 0,60+0,04

Taxralr o6paaolr, B anrr4Bnr;rx o6nacrsx na connqe cytr{eorByer xopouarr
cBsBE' MerfiAy t{arHr4Tr{r,1}1 rroJretr 1r .spHocrbro. .flpxocrr, SnoxHyroo r,r {axe_ION, UA6ITOAAEMDIX B PABIIrIX JII{IIU.EX, B CPEAHEM PACTET C YBEJIIIIIEHI,IEIII EA.
IIprrlKeHHocTu MarHr{Trroro IroJr.E.

B 6onr,urr'rncrBe cryqaeB xoA raalvleHeHr4fl rrHTeIrcI{BHocrIr }ra paaHbrx rJry-
6ranax BAoJrr, axrznnofi o6racrra oAtrHaHoB, xor.E r{ BAecb rrnorAa tr{Merorcfl He-
ROTOPI,IE OTITJIOHEHI{'I. BCE AtO JIETKO IIOH.flTb, ECJIII ]]CIIOMH}ITb, AITO MATHIITHOS
roJre rrpoHr{Haer r{B {oroc{epr,r r xpouoc$epy u o6rquft xapaHrep pacnpe-
AeJreutr.fi Margr{r}roro rroJr.rr B Hrrx oAurranos [8, l3]. B or4enr,nrrx ]He AeraJrflx?
RaK [onaaano A. E. Cenepnr,rru [B], Moryr 6r,r'r'l aauerHr,re pagJrr4qr.rn. Harulr
r.raMepeHr,rfl uoneft rroATBep?rrAaror 0rr4 peayJrr,Tarrr.



Bce aro yr{aarnBaer rra ro,.r1'o cnorreru4e {anc.rron u SnortHy.rroB, I4x crpyri:
TYPA TECI{O CBfl3AHI,I C [IAIHI4THbItr{ IIOJIEN,I, COUTACUO IPEACTABJIEHI4,'II,I, PABBI4-
Baer\{r,r}r C. B. flr,uteJrr,EepoM 1741, rte crr.rmHoM 6orlruoe MarHr4rHoe oorra, ,u-
l{aBJrflrr ryp6yJIcuruocrb, rrpr,rBoAr,rr r( ycr4JreHr4ro noHBefi(I4t4, r. e. cosAaer
4o6aao.rur,rii [pr.rron D[repr].{r{, noroprrfi HarpeBaer anrr{BHyro o6racrl. B-p;-
sVJrbrare ycI{JIeIrrlfl ItoHBeHIII4r{ yBeJrI,rrIIdBaeTCE rel{epaqr{r{ BoJIlI, r(OTOpbIe r
l\ltccrtllmpyrr, IrarpeBalor xpor'toc{epy. itan r4gBecrr.ro, B rrpr{cyrcrBr4r4 }{arur,rrr
}IOTO IIOJI'I IEHEPI4PYIOTC'I BCE TPI,I TI,INA I\{ArHI{TOII,IAPOAI,IHAI\,II,IIIEC]iI,1X BOJIT{.
IJa pacup.oc,paHel{I{e I,I rorJloqeHr4e BoJrH paaJrr{rrHbrx rr4lroB, Han paccN{arpr4-
nanu C. E. rh.rue,nrrrep u i\,I. A. Jlnnunq [15], n.,rr,rnrcr rpaAr4eHrbr rrjrorHocrr{.
Marrrr{rHoro rro.rr.fr r.1 /I11.

tr{cxoAa r{B Drrrx rpeilc'rarrenrail, HapyueHr,re fioppeJr_surrrr r,ro}r{Ay rioJre},r
I{ flpltocrrrlo' a raH}fie MglItAy spKocrrlrll,r Ha }la3Hbrx ypoBHnx rro}r{Ho o6,nnc.
HI4rb retrf' tlro, corJlacno [5, B] , B orAeJlbHi,lx ltecrax anrilnnotj o6tracrr,r ua6.nro-
/{aIOTC.fl CI'IJIE'IIbIO I4SMeEeHI{fi I\{aIHI.ITHOro IIOJITI C nrrcotOfi Aa}r{e Ha CpaBrlrlreJri,-
no ne6onr,ruL{x paccro.sHr4.trx. O4uaxo r 6onr,urrancrBe crytracB xapanTep pa.r_
IIJIei(eilerrr,rfr rroJrfr rra paBlrbrx BbrcoTax ol(r{Har{oB.

Anrop Br,rpalriaer rry6oHyro 6naro;lapuoorrr rrJr.,nopp. AFI cccp A. E. ce-
BepHor[y 3a rlocrorrHrlylo noN{orIL I4 qeHrrnre coBerrJ nprr Br,tfroJrHenr,rra pa6oTrr"
Mapr 1U07 r.
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2.
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'I 

.
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14.
15.
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MATHIITHOE IOJIE COJII{ETIHOTO IPOTyEEPAHUA

B, A, Itoltloo

flpnnonnrcn peayJrLrarll ltauepenria rrpoAoJrr,Horo ]{arur.lrnoro rroJrrr B npory6epanqe
Iro Jrr4Ellrr Hr, c trouorquo coJrrreqEo|o lrarnr,rrorparfa I{pr,rucnoii acrporlrrenueixoii ri6cep-
Baroprrrl. Marnr.trnoe rroJre orAeJrrrrir,rx aJrerrorrron cocraBJrrrer - 100 ec.

THE MAGNETIC FIELD OI' TIIE SOLAR PItONIINONCE, bv 7. A. Kotou.- I\e-
sults of l,lte measuretnorrt of l,lre longitudinal rnagnoLic field irr tlre 'plotnirrencc by' IIo li-
ne made wlh tlie help of the sol^ar magnetograph of the Crimean astrtipirysical observaTory
aro given. The magnetic field oi sepaiate clernents is ,- 100 gs.

B c'r'pyntypIILIX tr{ /1I,IHa}rII,IrIecItl,Ix oco6eHHocrflx 6oJrr,[rrdHorBa coJrHerrHrJx
rIpory6epaHI{eB flacroJrI]Ito orrlerJrl{Bo Irpoflu.rr.srorcfl Ilpoqecohr EJrerrrpoMar-
IrrIrI{oit npI4poI{t,I, lITo D o6rqert rIJIaHe nbrscrreHl,rrr dir,rar.r.recHr,rx ycJroBr,rir B
upory6epanqax, tsr4ArrMo, tsalr{Heirr[ee ]\,recro AoJr]rrer.r SaHr.rr{arb Boupoc o
poirr4 Marr{r4rrrofo rroJrfl. [oaToMy rrpe/(oraBJ]r{er r,rrlrepec petr4orpaqr4.fl Ma[-
rrr{rr{oro troJrrr B npory6epanqax c rroNrorurK) co.rrHeqHoro }rarHr,rrorpa{a. IIpu
NEPBI,IX IICCJIEAOBAHI,IflX TAHOIO PO/{A [T-3], BI,IIIOJII.IEHHbIX NO JII,IIII{I{ H4,
B afirr4Brrbrx upory6epanqax Heolr{trltraHuo 6r,trr.r o6napy}r{eur,r rroJrrr /\o 200 ec
N s cuo(ofiHr,rx or(oJro 50 ec. flocneTlurae r{BN{epegr.rs l1+,5), rpoBe/\eurrr,re B
CIIIA c rloMourr,rc MarHrrrorpa$a, cueqraaJrr,Ho rrlleAHaBHarreHHoro AJrfl pa6orr,r
rlo ?Ml{ccr{oHHofi III4truu Ho, AaJJ.Ir Hecr(oJrbl{o tleHLrrrre BHaqeHr,rr{ Hanpfr}r{eH-
flocrl{ tonr;' II 

- 
60 ac B aItrI4BI{L1x Id 11 < l0 ec n crrorrorlHrnx upor,y6epan-

I{aX.34eCb I,ISrTaIaIoTcrI peBy"TILTaTt,r aHaJrorr,rqrrr;x r,r3}IepeHuir, c4e.uaulurx
1"3-14.x 1966 r. rro rrr{Hrtrl I{, ira }rarur.rrorpa{e }tpr,ruCnoi,i o6cepnaropr{u
ts apRoM (rau4enc 3 uo <Co;nue,rur,rNr AaHHriN,r)) npor.y6eparrr\e HaA inr.r,rniror:i
o6JracrbX).

Locratounarl rl.yBcrBr,ITeJrrrHocr6 Jrrll{rrlr Ho H lratrrr,r,lHo],ry rro,rrro (g : l,Lli
r4 3Haqr,{TeJrrrr{afl ,rpnocrr, ee B upory6epau{a,r Aaror BoSN{o?{Hoorr, rroJtyqrrrr,
yBepeEllrne SarII{cI4 I{x MaIHI4TI{oro no.rlfl. O4uaHo lra I,r3N,IepeH1{rI N,roE{er cy-
qecTBeHlro rIoBJIr'IflTb {opua aN,II4ccI,IoHIIor"I JIr,rHl4r{, BatsI,rcflrr{afr or BeJlr,Iru4Hri ca-
MorlourotrIeuun. flplt 6olnrrtoii ortru.recnort ToJutIe npo'ry6epanrla rran6onee
xapaHreprroii .reptofi Horrrypa IJ, Rn;rlerorr ero ceilnoo6paauan tfopr,ra. flo.rru
Bo Bcex l4ccJle/{oBaHrrl,Ix y3Jlilx uporydepanllil r,I}lTerrot{BHocTrr B rleH.tpe FI,
6r,r;na ue olrerlrr BLrconoi:r (uc rrpeBr,ruaJra 6% or HeilpepLrBHor.o orrenrpa qerr-
Tpa AI4cI{a Collrr{a), a caN{orrol'Jlou{eHr,Ie, nan rrBtseorrro, TeNt N'r€Hbnre, {eNr
cJIa6ee sMldcol4tr. I{poue roro, BJlrtrrHrre i{eHrpaJrsrroi.i ,rac.rr,r npo{lr.rr r{cnJrrc-
qaJIOcb TeM' rlro RInxoAHl,Ie qeJr-LI NIilIrIr{rOrpaSa 6r,r,nu 4OcrarorrHo y/{aJreIILI OT
I{errrpa lrtr.Ht4ut L],",r:0,25 A tlpr{ rnr4prdrre rtar,rr4oii u\eJrr,r 6L: 0,25 A
(ucnonr,aouaJrcfl crreRrp t-ro. rropflAHa p0rrernr,r c /u,rc'lcpcr,reii 0,8 Al,,,,).
Tor4a upo{r,rnr I-I, u upory6epanqe xoporuo arrrponor,r\{r,rpyercrr raycconor:i
npr,rnoi,t I4 orrrorrreHrre cr4rHaJra toj'rn. i.11 rr cr.IrHaJry rianr,r6ponfir.t l" /-(ael'oa
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Bbrpa}I{elrr4eM

3/1ecr I pl [ 
" - oruorrreHr,{e rleHrpaJlr,Horl raureHcflsHocrl{ Ho n npory6epauqe

H rry6uue rvrlru Ha Hpalo coJllrerIHofo III{ci{a, rAe npoI4BBop."fi"tcrr rtanu6ponna,
(AXr). - AonrrJlepoBcltarl IxI{pI,IHa Ho ua l{paro AI4cI(a, A},s:2,29.L0*5 H
(A) - 3ecl{aHoBcr{rali cgnrar o-noN4rroueH'r fIo s MarHr{TrroIvI rIoJre. EeBpaaMeptrble
BeJrtrqlurrrr 3l lr 3, [2] yrrl4TbrBaror I4BIvre]reHI4e IlHTeHcr{BHocrI{ B rlpeAeJlax
rqerrra {o'r'ouerpa r4 3aBl4c.flr or A},p - AonnJleponcnofi Ixl{ptrHbr Ho n upory-
6epaurle - u (A?r,p)., a raxlr{e or ycraHoBI{}I ueJIeiI {orouetpa,'r. e. ot A},o
ra 61,.

Ilpnnxn Ars H,. n npory6epaHl{e A?vp - 0,70 A, r,la (1) Haxo[I4M

:L -, 
/t'1" 

-l!1.t, .I.J. (AAp )"

H:C++,

(t)

(2)

tge C :351+. Aouyrqerrr.{e, rrro A2up rlocror{rll{a Bo BCeM npory6epanqe, BHecer

ouu6riy B l43lvlepeHl,lfl IroJItI ne 6o.rtee 200/6, ectu, Harlpl4Mep , Llun paBHo

0,80 z.un 0,60 A.
tr4ccrreqonancn npory6epaHeU, ronnprnnruiicrr HaA BocrorlurrM ItpaeM AI,ICIta

Coluqa t2.X 1966 r. On 6lrn c{opultpoBall 6orrr,ruofi rpynuoii rflrel{ I'1 B re-
rreur{e uo,nyo6opora Conuqa Ha6flroAaircfl B Br4Ae yctofiuranoro rJlorgoto Bo-
Jror{Ha. flpory6epaueltr AocrI4raJI BLICoTLT 30 000 Kil, :naq JII4M6oM' 1r Bo BpeM.r

l.rauepeuur,i rIoJIrI n lIeM He o6Irapyxrrana.itocb 3al\[erH],Ix crpyrTypI{bIx
r,raneneur.rli.

13 v 74.X 6rr;nu totyqer'rbr oAHoBpcr{errHblc Barlr4crt cr{rHaJlots rIoJItI r{ .rlp-
riocrr.r ts JrI,rnrrr4 I-I, aroro rLpory6epauqr, rroBBoJrI4BIxrde onpeAeJII4Tr, I\{arHr4T-

HOe rroJrc, rrpeBr,ruarcqec ylloBeHb rrry\{oB (-30 ec). Jlunuro Ho, rtpll eTolr
CTapaJlr4cb cTaBuTt CIdMMeTpI,Iquo MelI{Ay IqeJLflMI[ Soronerpa, lIoBopaql'lBa.E
per[err{y u, 6onee rorlHo - noBopaqrltsarl rIJIacrr{Hr(y HolvlueHcaropa JIyqeBHx
cr{opocrei.i. Henoropnrc Mecra upory6epanqa He Bocrlpr{HLIMaJJT4cL I(oMrlellca-
TopoM, rIocno,llbIty I4HTeHCrdBHoct, Ho n urax 6r,rna HI4E{e ero rlyilcrBIrreJILHocru.

IIpra erolr rJaJrt{rrr{e MartcrrMaJllHoro IIoI{aBaHr,ur $o'rouetpa flpr(ocrl{, yorarloB-
JreHHoro B .fiApe FIo, c;nymraJro npr4Tepr{elr{ rIpaBIaJILHoro rroJlo}nenr{fl JII4HIIT{.

Omu6na B De.rrr{rrr{tre rroJrf rra-Ba MaricuMaJrr,Ho llonycrl{Mort ueculrlretprau-
Hocrr{ ( l-0,05A) He rrpeBocxoTlura 5 !26 . llpnruevareJllno, rlro ts 6oILIllI{HCrBe y3-
1on upoiy6eparrr(a r{HTerrcrrBrroc'rr Ho 6btua slonue Aocrarorlua AJtfl Hop}{a,nr,noii
pa6o'rrr rtoN{rICI.IcaroPa .rry'lssaii cltopocr}I.

ftz4upOnanUe OCyn{eoTBJLfIJIOCb IIO COJIHCTI}ION{y nATI'Iy Ha 3l{paHe DIrl\O-

tICHaTeJIfl. Bctte4o'rnue HI{3I(OIo OTHotllerll4rl cl{rrlaJla It [tvi\(y I,I BoB]'IoE{-

r{oor}4 ucraxreuraii cI4rHaJra rroJrfl BHaqI4TeJrLHLtMtr{ Jlyrrgoorolll cnopocl'tlMr1
n upOr.y6eparule HaI\{It He upol{3BoAI4.lIOCb HenpgpIiIlHOe oI{aHllpoBaHue.

rDur. 1, flpllruep aalt'tctl n Ho. Marnrrrrroro uona npo:ry6ePauqa



C paspeureulrelt 9",0 )( 4" ,5I4 rrocrorrHrroirr npel,renr,r x - zs ts rro,rre perr4crpr{poBa-
JrocbB oTAeJrElHr,rx yilacrltaxnpory6epauqa, rIpLIqeNr or4rrrafl or ria]+iAoro yqacTna
Baur4cbrBaJrcfr B TeqeHr.le 3-4 Wr:., B qeJrflx yBepeHHOrO OupeAeJlerrr4rr I{a
{ou,e. ruyuoB cpeAHero or}rJrorregr,rrr car\rorrr.cr{a or uynenoit ,in , (Sr.rr. t).IIpr uexoropoM^cpeAHeN{ orHorrreur{}r crrHaJra rroJrfl n ,.alrr6pororrrorrry
cl4rlra.rly i:alir=:0,03 rz cpeAHeM oTHorrrelrr4r{ r4}rreHcr,rBHor,lleft Is1I",= 0,{b

rrpoAoJIE,Iroe MarHr,rrnoe rroJre u upory6epauqe
corrracHo {opuyne (2) H ;=. 100 ec. B or4e.rruur,rx
I\,recrax upory6epaurla floJre ranor"{ Harrp.fi}r{eHrro-
crr{ Aocr}rr&.lro Brrcorlr 15 000 nar,. B sar.r6o.nee
flpnot\{ y3Jre cr{rHa.r rroJrfi (H =' 10 ec) 6:,;.11 6mr_
3OH fi nopoloBoMy BHarleHr{rc, 1ITO CBfrSaHO, IIO_
Br.rAr4lroN,ry, c a${exrou .Epnocrr,r vrrt c 4ertcr-
BI,lTe JI LEbItrI OTCyTCTBI,IeM B HaTIUTe.III,HOIO [p OAOJr rr -
Horo_ror.s B arolr yqacrxe npory6epan4a.

Ha Sur. 2 noxaeaurr uecra upoiy6epauqa, r
Itoropr{x perrrcrpr4poBaJrocb uole 13.X. 14.X ono
6r,rno tasrtepeuo roJrE,no B AByx ualr6o;ree .spnrrx
yaJrax (lI - 30 ec). Xora uo4po6uas Haprr{Ha
paclpeAeJreur{fl rroJra ne 6r,rra rroJlyqeua, Barrr{cr{
eIo cr{IHaJIOB .flCHo nortaBl;rBaroT IraJIr4qI{e paSHoIO
IIO BeJIuq,IHe Lr HarrpaBJreHr4rc rrpoAoJrr,Horo N,rar-
Hr{rr-roro uona (4o 730 ec). 9ro cor.racyercfl c AaH-

(D,r. 2. rr p ory6epaneq r 3 . X X i l',i,ul ,X,1,:T,""X; "iffi ,X?#:" ""?" ;lXili: H:1966 r' 
Jryrreur{6rr\,rrr B Apyrlx pa6orax. Taxlru o6pasor,r,

cr4Jrl,Horo Marlrr{rHoro ,"r;'Ti;5"::"l"iri"Xtr#.',rTIflt';lt^-;: #:JJffi1i
rIo-BIdAI{MoMy, cyutrecrBeHHoe BHaqerrrre A.rlfi r{ByrreHr{r{ 11pr{poALr r,r {raanuecnr,rxycronr,rir arrax o6paa os aHr,rr,f .

Aerop [pr{BHareJreH arfl.-Kopp. AII cccP A. B. ceBepHor\ry Ba BHrir\{aur,rG
r{ Bbrrlo"rrgelrnn pa6orr,r.
{6 lrapra 1967 r.

"Ilureparypa
\. ll.?i ri n, A, Se ve rny. Observal.olrz, 1961, 81,
2. f. 3 r p rr H. Acrpon. n., 7961,38, 801. "'
3. E. A. I{ o ir n a. I'oouarueuraNr rr aaponottu.lr, 1962,2,
+.B. 11.Lee, D.M.Rust, II,ZirirL. ;\pp. Opl,.,'
5. D. [,I. R u s t, Astron. J., 1966, 71, N 3, t?8.

155.

172; '1.963, 3, 1125.
7965, 4, ,1081.
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r{syrrEHr,lECrrErrrporEty8lTffir3r#HrlrlnxMErArrJIoB

o.'E.Zs6oo

Cpaaarnarotcff pactrpeAeJreEIr.E..Epntrx-tr.Te^MrrtI-x Mecr Ea-cleRTPoreJrl{orpaMMax' cEE-

r6rx B JluEu s* *.ruooo"ii\OZ, $8+ L Fel, 1u4227 A Ca I, 1,4078 A Sr II, 15890 A Na I u
K"Lla Il) Ea paaruqEbrx paccroEEu.Ex or xeErpoB ilunl,.ft. Cgeaar BBIBoA o Tolt{r rlro 9To pactrpe-

i;;;;; ;pi;;;.ft;t-riporruop.rnr trpeAcraBJrelrtrsM o crpvarype xpotuoc(fepu, paaBtr-

BaeMblM antopoilr s [t].
B ocrosEolu pacupegereaue xprocreft Ea..crreRTporeJltrOrpaMMax B JIgEtrEX MoTaJIJIOB

orpal11aer crpygrypy ";fi-;;;p";.,I.ft 
a $oroc6epe u'pacuorotieuze {otoc{epuux ([areno;

n ixruasuxb6ra-cisx. B6lrau-rpartrq cytreprpauyl 6oaluei qacrblo EaOJIIoAaIorc'E Boc-

;d;td;;;fi;;; inp""t rrroriz D, iva I;. uirr*t iumuee rltrEus' teMs 6ommeft cteuesu
Ea oacnnctreJregrre EDr(ocreft sa coorsercrryloqeft cuel(TporeJltrorpaMMe BJrtrEer crpyRTypa
;;"il6;iil-ii-"""rrliis90 A Na r ato nnus-sre unpameub uau6oree verro,,n6au_ar,,"P,*#I
ryoepipiryns orOfty1tr8r41aqaqe ncero ua6tlo4aerg.E ollycnagtre BeqegrBa (aa11 B tIa). lro
pactrpeleneEl[o xpxocreft Ea ctrer{TporeJrrrorpaMMax, cEfrhlx B JruEtrIr uoEI4BoBaEEoro crpoE

[;; i078'A;;;ffi;;;;;t;i, oo's o6paaonauun BrlxoAsqero ranvtleElrs s aroft ausnr
rtpurflMaroT'yqaoTr4e ftaK CpaBgtrTeUrrO-rly6oXue CJIOtr {OroC{epU, TaR tr AOBOJIIEO BLICO-

xuft c.rroft xpouoc(Peprr.

STUDY OF SPECTROHELIOGRAMS IN METAL LINES AND THE CHROMO-
spHBRE STRUCTURf . W-2.-8. iitrr.- Oirtrilutions of^ brlght qqd tl"ark- pa1ts.g!pn"e-

.trol,*iiosiu*s, obtainci i,i *.tri tin.r 1r" I 4202 L, 4384 L, CA I 4227 A, Sr II.4078 A'
NaI 5g9dA and K:r Ca II) atdiflerentdistanceslromline_centers,-_are compared. lt Is con-
iiuAJitrt ttreie b.ightn6ss distributions do not contradict the ideas on the chromosphe-
re structure, developetl by the author in [1]-. -.-- 'tt'-. 

Eriehtness'di.#ib;;i;;;;spict.<iheliograms in metal lines -reflect.mainlv' the
rt.r"iu.". if ?.iiirlivll.i,i. -i; 

trr! i,h;t'.;pti"*" unE the distribution of photosp.heric Jaculae

in oiti"e regions. Iscending motibns (eicep-t D-z line,Na I) are observe{4ostl1 '9ul.i9-undaries of"supergranules. The stronger is the line, the greater is the intluence ot aIIIro-
;;'il;;;ftfii. ir1'." ii,. ntisht";* ffi-tribution on a resflective spe-ctroheliogram' In Na I
5'890 A line this jnfluence is-expressed more clearly. Near boundaries-oI supergratrurae
in inis tine the descending of mu'it.i (us in Ho) is obs-erved more often. lakiqg into account
tlre brishthess distribufrSns "" 

-tp.cii"[.tio[iams, 
gbtained- in line^of ionizetl strontium

;'0?8 A";;;;;;;i,;;;; tii"i [ofi, ttu comp"aritivelY.dee^p lavers of ]h9 nhotosrigtgil-d
tlre srrlficiently hidh chrbmosphere layer takle part in the formation ot the revealing emls-
sion in this line.

$ 1. O6rque saMellaHrrfl

Pauee rurr [t] [peAJro]rurJru cxeMarflqecKyro ]roAeJIb crpoeHllfl Hl4)fiEefi

xpoMgg{epbl. Ecrecrsegllo pacgMorpeTb Bo1rpOC o roM' MO)I(H6 JII4' 1tCxOA'f

,, o6qini rpeAcraBJreuuft, 
-paanurrrx ralr, o66ficgurb oco6egEocr1l pactrpe-

neJreHr4fl .EpItOCTeft Ha CIIeHTpOTSJIIIOIpaMMaX' CIIflTbIX B JIIIHtr.fiX MeTa;IJIOB'

ilprnr"ro cvutar:r, sTO 6ailagc sgep1ul{ B xpoM6c$epe AocTuraeTcfl B fiarfiAOM

."rrioe 
"po*oc{epbr, 

rlptl aroM r(oJrrrqecrBo alreprull' trorJloqaeMoft ua ygapurrx
BoJtrH, 11 HoflraqecrBo egeprllfi, ygocl{Moft usnyueuuelvr' paB}ILI Me?fiAy C96oft'

gt9



Teuneparypa, flplr xotopofi ycragaBJrldBaerc.E BTor 6arauc, BaBIlcr{T or Me-
xaEI(3Ma I{SryqeHuE. B caur,rx HI{)r{ElIx cJroflx xporuoc{eprr aro 4onrxno 6arrr
EetrpepbrBEoe trsryqeElIe orptrqareJr],Ebrx uor{oB BoAopoAa. IIo uepe yMeEr,-
IrreErrfl ourrasecHoft ury6uurr nce 66nnurylo poJrr, HarrlrHaer r4rparl 6inrrnrepon-
cnoe trBJryqenue (a lrvnyr-rx r{ Ba rpaHr{qeft cepura) .

c nr,rcoroft yBeilIrqlrBaerc.s crerreH[, rrourraalll{rr BoAopoAa, rax qro Ha Ee-
HOropoft Br,rcore r{sJryrreHr4e nefirpanr,roro Bo[opoAa yr{e He Mo)fier o6ecue-qrarr 6anasc eHeprr{rr. flpozcxograr cxa.rxoo6paanrrft-pocr reMrreparypbr AoTar{oro SrraqeHr{.fl, r(orAa a{{eHrunnr,rM craHoBllrrc.E Hefloroprrft apyrofi r,,re-
xaHr(3Ml4BJryqeHldfl, Harlprrl\{ep r43JryqeEr{e uefirpatr,noro r,rJrr{ I4oHr{BoBaHHoto
reJru.g. Tau, rge cKaqKr4 TeMtreparypl,r upora_cxo4.ET Bbrlrre (rpanuqr,r cytreprpa-
uyn), na crrenTporeJrr4orpaMMax B Jrr{Hr4}r Ho gotrxur,r ua6rrrogarnca .flpr{rde
Mecra, a Ha crreKTporeJrr{orpaMMax B [tttl;,ul/. K Ca II - coorBercrBeHHo Tet{_rrbre. Ha {u1._ 15 upraregeHa cxeMa crpynrypbr sraxneli xponaoc$epu, npeA_
Jlox(eErrafi n [1].

rlcxogn frB paaBrrBaeMbrx rraMlr trpeAcraBJreuzft o crpyr(rype nurxnefi
xpot*loc$eprr, Mox(Ho o,fiI(Aarb, qro AJt.fI nv]f,fifr. reranr-ou, qerlTpaJrrrHbre
gacrr4 r{oropbrx o6pasyrorca n xpotrocsepe u trBryqeEue Horopbrx rlrpaer
saMerEyro poJrb B oxJrarfiAeErrr{ ooorBercrByrotrtrEx crroeB xpoMocseprr, na
etrenrporeJruorpaMMax 6yAyr rar{x(e Bu AHbr flpru{e u reMr{bre oJreMeHrBr
crpynrypbr xpouoc{eprr, raK nafi, fiaK y}fie 6rrro cnaaaEo, B cepeAtrr{e }[Ea rp.aEuqo cytreprpaHyr cHaqKr,r reMrreparyprr 6ygy.r npor{cxoAtrrr, Ha
paauoft Bbrcore. 3rlt cxa.rxr, alraJroruqrrble BOAopO,qHbrM, To]He cB.SBaHr,r
c uoEusaqr{eft coorsercTByroqero EJreMeETa, c TeM, qro n1ntran rpaEr{r{
cy[eprpaHyJr yAapEbre BoJTEBI trptrHoo.trr 6ornme aHeprr{tr, qe]vr B cepe[uHe.

?rrax, B caMBrx ErrE(Irtrx cJro-flx xpouoc{epnr, 
""r'r, c 6orr,moft otrTtrqe-

croft rly6uuoft Ann 6alr,ueponcroro raanyueuis 6arauc aueprurr AJr.fl r{u5rr{r{x
cJroeB AoJrlnen o6ecuesr{BarBc.fi B ocHoBIroM HelpepbrBHr,rM lrBJryqeHr{eM r4o-uos H- tr, BogMoxtrro? cBeqeHrdeu neftrpa.rrgr,rx lreraJrJron. TaH"*, *u* r-u
cryqae_BOAOpOAa, ecrlr cKa.IoH reMrreparypbr rrpor{3ofi4er ua nenr,rueft ntr_
cor:e,_ o6qar roJrqrrrra ?raflyrralorqero cJro.fl 6yger MiHrur" , ,a u ,o xe npelra 6onr,-
9re 6yAer rpaAr,renr reMrreparypr,r s Hr.,rxuefi xpouoc{epe, rar( rrro paEbrue
6y4er rrpoficxoAtrrr raonraaaqzr nefirparrrurx rreiaorou. nor geficrnr,r6u erlrx
trptrquH coorBercrByrorquft eJreMeHT CrpyKrypbr 6y4er xaaarbc.fl reMHbrrvr. flo
cBoeMy pac[oJro)fieHl{Io Ha CneKTpOreJrI4OrpaMMaX 3T}1 AeraJrr4 AOJr}r(Er,r Coor-
BercrBoBarb cyneprpanynrquounort crpyr(rype pr orpalxarcqeft ee crpynrype
nanrquenort xporuocSepuoft cerrn, na6nrc4aervroii d ruuura Ks, ,o'guruo';,
TeMEbIe r Kr, AolrxHbT ltaSarlc.fl cBerrbIMI4 Ha cneRTporeJ]I{orpaMMax, poJry-
qeHEbrx B JrtrHr{flx neiirpatrnr,rx MeraJrJroB, u nao6opor. Taxuu o6paeorr.r,
Hl4rr(e BoAopoAlroro cKaqHa reMlreparypbr Molfier 6nrm uarur,resrrfi cxaqo6 lrJrr{
cHaqoH' crseauurtft co cBerlerrrleM nefirpansuoro Harprrfl ltilrr HaJrbl{r{.s.
Bce aru c^arrnr4 reMrreparypbr paBMaBbrBarorcrr no sbrcoie 6naro4apa r{BJry-qeEtrro Apyr[x aJreMeHroB, uo406uo roMy, HaK rrBryqeHr,re ca II ynenunruu6,
TOJIr(trEy cHasr(a reMrreparypbr, cBflsarrHoro c r4oHr4aaqueir BoAOpOAa.

O4nano ecJII4 B o6paaonauulr paccMarpranaelrort ilztl\tlr ocgoBgyro poJrL.
r{fparor re cJror4, r(oropr;re Jre}r(ar Ha rpaHrrrle xpolroc{epr,r ra soroc{epri, ro,sau6oilrmee Bilunque Ha .flpnocrb Ha cnexrpo.rerrro"pi*ue 6y4er oxaar,rBarb
troJlolr(eEr{e nraxrnerl rpaHl4r{br grarxneft xpolroc{eprr. Qeru oHa Hr4rfie, TeM cBe-qellrire B coorBercrByrouleM Mecre crreHTporeJrl,rorpauur,r 6y4er .rrpqe. llnr,rprrr
cJroBaMf4, apxraft sJreMer{r crpyKrypbr AoJr?r(e}r ia6rrogaric.fr B Tex Mecrax
Ar,rcfia connqa, r(oroprJe 6yayi nrrrnrAers flpnr,rMr{ n Ku,'rax HaH r{MeHEo rarvr,
ErrlnE.fl.E rpaErrr{a xpouoc{epu [poxoAr{r HI{Xre, qeM B coceAHr4x lrecrax. 3a_paHee HeBOSMOlnHo cr(a3arr,, 6y4er Jrpr ror l4Jrrl uuofi cna.rox ua6nrogatr,cR
Ea clreKTponeJrr{orpaMMax I4Jrr/r ner. CoornercrByloque pacqerr,r cB.ESaHbr g
orpoMEbrMrr MareMarlrqecr(l4Mrd rpyAHocraMu. rlro6rr rpo"crurr eror Bonpoc,.
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@ur, t. cuenrporernorpaMMBr, clrETble !,'Aaalr6ronta [2] n Jlltsuax MeTaJIJIoB

o_25'V1927 I'. tsnurruuKa; 6_31.vIIl lvz,lT ,B fluHl4u^ t!227AcalfiapaccTofigur,r-|0,0744

oTqeH,fpaJI[}Il4Il;s-29.VIIrt0r7r.sjll4Iluu^4384A}'elltapa0c'Iofllil,iltlll,2TSAorqeurpaun-
t1,u9t| o-2|.\L927I. B Jllll{l,Iu ).40?8A SI ll ga paccToEttl,ll{_0,287A oT IleHTpa JrI|I1I4I1; 6-.4. \I1

1U2? r. B paanl{qHblx qacrrlx Jlr'tu14l4 l 6890 A Na I



fleo6xoAuMo AJrrr r{crroJrbsyeMbrx Jrr4Hr4fi nOCTpOr4Tb $yuxqu-u I4CTOIIHI',II(OB I4

{ynnqlall BnJraAal Bblrrr.rcJre}rHr,t€ c yt1s16L I,rrlttr]F1:I,tfr xpolroc{eprr. Aln otoro
rneO6rO4rruro COBMecTHS peUII4Tb O.reul 6oilrIloe qI'ICJtO ypanueurafi craIIIIo-

Irapgocrr.r 11 ypaBHe]rr4ri uepeHoca tr{3JryrleHl4fl, ralt HaI( [pI,I pe111egl4ld IIp1IXO-

A:{1lTCfI yrII{TLIBaTb OTKJIOHeHI4.fl OT JIOI(aJIE'IIOIO TepMoAI4HaMI4qecHoIo paBI'IOBe-
'cylfl 

!1 a{{en1rr car{orrorJrorqeu1rs. NTorner o1asarLCfl, rIrO B O6paBoBaHIlI',r

flefiOropr,rx JII{HUft CytqegrBegl1yrc poJIl-' I4I_pa}oT /IBa CJrofl' pa3[€JIeHH6le cJlofi-

MI4, Ire AaIOqI{MI{ BaI\{eTHOIo BHJIaAa B O6pasOBaHI4e JIUHI{I{'.

$ 2. lfateplran Ha6JrIoAeIII{fi

Orne,r Ha HeltoTopbte I{3 yIIoN,r.rIHyT[Ix BoIIpocoB MO?I{eT 6ntr, noly'teH IIp?I

r43yqeglru pacrrpeAeJIeHI4g flpItOCTeIf Ha CneKTpOreJII{or'paMN'Iax, rro,ttyug1111u't

B JIIIHI4TI1 IvIeTaJIJIoB. TaHrae CneHTpoIeJrI{oIpaMMbr B pa3ublx 'IlI4HI4fIx MeTaJr-

JrOB r4 Ha p&BHIJX pacoToflHl{.sx Or qel{rpa JII4HI'Ifi noJIyqI'{JI ['Aaau6rOrxa [21'

B 1953 r. r4x rayqal Pefixelr [31. Peayns-

@ur. 2. Bocnpzarue ,qerauefi
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rarbr o6pa6o'rxu crleKrporeJrr{orpaMM I{

I{x 6oree coBpeMeHHoe roJrHoBarrr4e rrpil-
BeAerrbr n o6aopax Banr,gnafiepa [4' rn. 8l
r Ae flrepa [5, $ 201. Corracno !,'Aaau-
6roxa, Bce crIeKTporeJluorpaMubr MolnHo
paS6urb Ha rlerbrpe rpyn[],I, B BaBr{cr{Mo-

cTrI oT TOIO, B CBeTe I{aHIlx MeTaJIJT[qe-

cHrrx Jrr4rrrlfi OHII [OryqeHbr. flepBafl rpy[-
ra - 

JJ.uflrrvt c cIdJIbrILIMrr I{pbIJIbflMIlI:
13838 n ?,.5184 A Mg I, ?"4227 A Ca I ra

L4046 tr ?,"4384 A Fe I, Bropa.n rpyr-na--
co cpeAHrrMrr r(pr,rJIbfMI,I: 1"5890 A Na I u
'),4144 n 

^"4L32 
A Fe I, rperbfl rpyilna -co cJla6brMrr npl;rJrr,flMl4: )"4L01', ?"4202 A

Fe I, ra, rraxolreq, B rlerBeprylo rpylny
BxoAr{r oAHa Jlr{rlrrfl }'4078 A Sr II. Xpo-
Moc{epHafl cerHa Hatr6oJree xopouo Bbr-

parr(eHa n6nuara rApa JIrrHr{fi }te'rarnos
("o"noaro BaltJrloqelium !,'Aaalt6roxra. .\{aHCI4lvIy\'I 

BI'{AI4IVIoCI'11 xporuoc{epHoii

cerflr4 HaxoAr{rofl Ha paccro-triruu -3A},p or ee qentpa). (J)noHnynm raR?I{e'

Jly.rue Bcello BFrpalI{eHbI He B qeHTpe Jlyr]Fl]l17\r1 a Ha HeHOTOpO}I pac'cToflHfitI ()r'

ce l(eFIrpa..-- 
B:ri"q"pn nro6eauocrr{ pynoBoA?IreJl.s corruealnoro orAeJIa flaprarxcnofi

o6cepnaropuu 4-pa Nluruapa llbl oMo_IJIII BocIIoJIbBoBarLc.fl HeI{oropl'lNlT 
1I3

cnenrporerrrrorpaMrvr, 
"*rorui" !,'Aaau6_rorra B JrrrHr4flx Fe I 1.4384 v 1'4202 A,

B rr,rH;r.r Cali+ZZl' A, u rrrrrrn"x Na I1"5890 A u Sr II l'4078 A',[,auuge o6

orllx JII4HI{flX U o6 I{MeBUII4xcfl B HaIIIeI{ paorrOp.fi}I{e}II4I{ CneKTpor.elrldolpaMluax

rIprrBeAeHbI n ta6nr,rqe. BcerO HaMI4 1,1CIIOJI1 SosaHa 3t cIIeKrpOreJII{oIpaMIvIa'

,(.rr Haxr4oir tturruu cHflro or 3 lo_!_ cnenrporeJll4orpaMM npl4 paaubix no-

JrOx{eHrlflx BLIXoAHoI{ tqeJII{ C[eItTpoIeJII4OIpa{a oruOcllre{rbH9 IIeHTpa JII4III'III'

B ,a *" 4nu 6r,rrur CHflTLI I4 cIIeHrpoIeIuoIpAI'IMbI B JII4III'III K.r^9o II' Itax III{AIIo'

r.r3 AaHHrnx ra6Jrr4qr,r (cu. crp.2921 , nce our4 rroJryqenrt;1!9f7 f., r. e. rotll'll
rrepeA CaMr,rM MaHcI4MyMoI\,I SOJIIISaIHOI{ aHTI{BHOSTI4' ItOTOpbIfr' 6w,n B 1928 r'

Ha {rar. 1 rprane4eulr orrlealarl{Ir c Her(oropr,Ix r{3 rdcrloJlbsoBalrHlrx EaMll

CrIer(rpor.eJII{OIpaNu{. 1\{rr cpaBH1tBaJII4 CIIeHTpOTeJII{oIpa}'Il{LI ' rtOJIyrIeHHLIe

1 Borpocri, cBffBatrrrbre c acr{MMerpr{eir trurruiz. (paanar r.ty6una o6paaonaulta r{pDIJIbeB

JrrrEtrr{, rpaAI{eHTbI cnopOcreft BIIyTpII'Cnor, ,r,rxOg 
-notoporo 

CyqecTBeE glr o6paaonanux

IIBilv.qeEI{E C AarrEor{,[rusOi,i gOilUir r1 r. n.), UalU.r Ee paCCMaTpIIBaIOTCfl, TaI{ RaI( I43 CIIeI{TpO-

cftoirnsecrux ua6nro4euufi Br'rAEo, tITo B crlerTpe Coluqa aclrsll'Ierpxfi ueBeJrI{Ra'
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@nr. 3. Sapuconxa, BlrrroJrueuuafl uo ogroft tr roft E(e crrerTporentrorpqMMe c rroMoqbp
orlltHl{-ftoMnaparopa 4nynn na6.rroAareJrflMr4 EeaaBtrcrrMo (aurux 14078 A Ea paccrorEuz

+0,082 A or qeurpa rrurlr)

B CTIHeM r,r KpacHoM r(pr;rJrbflx xax4oft JrrdHrdr{, Me}nAy co6oft }r co cneKTpOfeJr}IO-
rpaMMaMI4 n Ku. IIpra cpaBHeHIII,I I4ayqarocb BBar,{rvrHoe pacrroJro[ie]rlleLsernux
rI T€MHLIX ger:aneft. PaarpannueHl{e (TeMHbIx) I{ (cBerJrlrx) AeraJreft gononr,uo
cy6terrranno. Ouo ocJrolr{ufercfl elqe TeM, qro Ea6ilroAareilr, cHJroHeH coeArr-
HflTb orAeJlbHbre cBerJIbIe rlflTrra B oArro o6pasonaurae, [pl4qeM DTa accoquarr{B-
uas cuoco6Hocrb qeJroBeqecHoro rrraaa upbrBJrflerc.fl no-paauortry. Hanpuuep,
ecJII4 cBeTJIhIe rIflTHa ol(py)fiaroT TeMHoe II.ffTIro LI pacloilo?fieHLl TaH, r(aH aTo
roRasaHo na srar. 2,..a, To ognu na6rroAareJrn Hapr,rcyror 3ry HaprrrEy raH,
x^ar zao6paffierro Ha 5w.2,6, gpyrue,- nan noxaaano ua $w.2, e,tJrv. ?'.
Itouevuo,_aro He AoJrlr(Eo cxaaarbcfi Ha oxouqareJrr,Hbrx BbrBoAax.'floarouy
'racrr, pa6orr,r Br,rloJrrreHa AByM.rr na6ruo4aren.sMr4 HeBaBr{czuo. B Hare"rs-e
rlpr'IMepa ua {ur, 3 Iurr npunoAldM BaprrcoBns, Br,rrroJlHeHrrble Ra 6ruu1-xoty-
rlaparope pasHbrMr{ na6.rrro4arenrura. cpanueHr{e rrpor,rSBoAr,rJroc}, qerbrpr,Mrr
cloco6auu; He[ocpeAcrBeHHr,rM Cpanueulaeu rpex cn-eHrporeJrr,rofpauu nyreirr

(Dlrr. 5. Hou6nnlrponaEEaff Bapr{coBfia
pacrroJroE{er{rrfi fl pKtrx ;1eraneft Ea crrert-
TporeauorpaMMaX, CHflTLrx B ftpacEorr
tr cr,rueM HpbrJrb.Ex Jrrrflrrrr ?14202 L
Fe I 25.V J 927 r. (yuacron 800,,X800',)
CnroIIIEoii HoHTyp, BarIofifieHEbrfi ToqHaMr4.--
HpacEoe fipbrJro; Bailrrpr.rxoBaIrbI o6nacrn,
EprIIe B CITHeM l(pbrre' MeCTa, OAEOBpeMeEHO
.ffpHrre B r{paclroM I,r cIIrIeM rpuurax, uao6-

paxeHbl rrepHbrM
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(Dat. 4. 4,6.. lsgnv.leHr{Lle yrlacrnlr
tttrttuu ?u{f,84 A Fe I, Ha paccroflIlrrr{

B JIuIIril ?\4227 A Ca I ua

crrer(rpcreJrrrorpaMM, cHErbIx 29.VIII 1927 \ (a\ s
+0066 .{ or r{entpn rruruu lr 31.VIII 1927 r. (6\
piccroflHr.ru +A,074 A or qostpa rtlutltr
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(Dnr. 4,6. OxoIt.rarrure
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<Dnr. 6. Pacuofiorxesfie spxrlx gerareft
Ea crrer(rporeJllrorpaMMe, cuffiofl 25.Y
1927 t. B JrI4ErrIr K3 Ha ToM ?fie yqacTl(e
,qnofia Co.ruqa, noroprrft [or(a3au Ea

{ur.5 u7

OrrpeAeJIelII4fi KoopAIIHaT OTASJI6HLIx 4etanefi, [o[apI{bIM_CpaBI{eIIEeM c IIo-
*orquro 6tuun-xounaparopa, colocraBJreur{eM c IroMotr{blo 6nznH-Honnaparopa
narHgoft crrenrporeJrr{orpaMMrr c HoopAr4Hatuoii cetrofi ra aapracoBbrBaEl4eM

pacrroJrolxeHltfi .flp1lrx7 a IdHoI,4a r,r nau6onee TeMIIbIx 4eranefi Ha yqacTxe pa3-

MepoM s 300"X300". HaxoEeIL cpltcoBr,rBaJlocb pacrloJro)fielrlle cBerJrEIx rl.

'reMrrhlx aJreMeHroB Ha IIJIoUIaAu 400"X400" c or[erlargoB co CrrenTporeJrllo-
rpaMM, yBeII{qeEHbrx IIpIIMepHo n 4,5 paaa (guarnretp cOJIIIeTIHoTO AI4cHa 254 nat).
Conyerqeurae c HoopArrHarsoft cerHofi rrpor,IBBoArIJrocb rlo HecnoJrbltr{I\rt rpynnaM
rrflreE u {anenarvr. Tlccle4yeuuft yuacton rr_r6upancr B HeBoBMyIIIeIIHoM Me-

.cre B cepeAIIHe coJlHeqHoro AI4cKa.,Ha {ur. 4 uoxaaanr,r yqacTltl4 orfieqarRoB'
yBeluqeHHbrx co cIIefiTpoleJrrrorpaMM, rrprr eToM M],r cTpeMI4JI]rCb TaK)r(e yBe-

,rrn.troru Holrrpacr. B secxoltxirx cnyqngx Mbr AeJranu xou6r,rru4poBalrHylo
BaplrcoBr(y pacrroJrolr(eHr{.rr .fipnrrx gerareft, Br{ArrMbIx B r(pacl{oM I4 cIrIreM fipr,I-
,ruax o4uoft n rofi lre Jtlrnrtlr (crrl. {ur. 5-7).

Olrr. 7. Itorrt6uuuponalrEarl sapl{coBra
pacrroJro?fieurlfi gpnrrx 4etareft Ha ctren-
rp oreJil4 of p aMMax' cEETbIx :B_{P{CE_OU_I1
crauert npr,rurfix ttuuvrt 1,4078 A Sr II

25.Y L927 r. (Yvactox
300" x300")

O6oBHaseH[E Te ,r(e, qro IIa Stlr.5
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$ 3. Iny6una o6paaonaHuf, lunufi,' Boauox(Hhre upurrr,ruhl BoBrrrrftrroBenrar tplynnyaqufi ,rpxocrrr

Ilpexge qeM trepexoArlrb K orrr4canr4ro peayJrtraroB cpaBHer{r{fl, Ey}nHo,
or.MeTr{Tr,, rrro arrpuoplr B cBere Harrrl{x ceroAHflmrr,Ix sHaHuft o crpyl(Type
connesEoft arrr,rocseprr Id o ABlr?fieH:,/'rrx B uefi lrrr MorfieM orr{r{Aarb, qro [prd.
IIpOCTOM CpaBrreHl4[r fiaprl{Ha oRa}r{ercf oqeHl CroE(nofi u paarrauuoft B pa3-
Hbrx Jrtrrrr,rflx l{ B pa3rr],rx npbrJrbfx a'uax nunufi. fleuo B ToM, qro Ha pacnpe-
AeJreHr{e apxocreft ua xaxt4oft ctrefiTporerr{orpaMMe AoJr)nHbt nlranrr xalt
cucreMarlrrrecxr{e BeprlrnaJrbHbre r{ ropr{BoHTaJrrHr,re (ecru cos g f 0) 4rra-
Eterru.fl, Tar( lr Slyxryaqur,r B pacnpeAeilelf,:,1rfi rrJrorrrocrlr r43ryqeHtrfl B.

4AUNOft AJIIIHE BOJIHI,I, TIJIOTI{OCTI{ BEIIIECTBA I4 TEMNEPATYPI,I, A TAHX{E PA3=
fluqrde paBMepoB aJreMeHroB crpynrypbr Ha pa3Hr,rx rry6r,ruax, rge o6paayrorcr
Te fr.Il7t I4HLte JIUHI4Id.

0,04 0,0t
Ah, A

/00

\
\\\
\\

(Drrr' 8. r.ny6nua o6paaoaaurar paBflfiq,brx yqacrr{oB npo{r,rrr nr.lnlrri
Marur,rfi rro pacrrerarr{ Arc.s [61

lry6uua o6rr-aeonaura-rr^ -;ruunfr- Ero Bolpoc, Ha Horopoivr cJreAyer ocra-
IroBr{rbcfl uo4po6nee. B [6] Ateft onpeAeJrrlJr rly6znrr o6pasonaurafi paaJrr4rr-
Hbrx roqeH KoHTypa lusmfi. MarEI4fl, ABe rAB HOTOpbTX Irpr4MeHflJrlrCr, ,[,'Aaalr-.6rcxa Ar.fl fioryqenrr.s cre(rporeJrlrorpaMlr. Ha {iar. s inu, rrpuno4rrrr rpa{r,rH
ua erofi pa6orr,r. flycrs u - paccro.fiHue or qeErpa qtrril:r'.iytl Bbrpax(eEEoe Bl
AotrtrJrepoBcnr4x rrrrrpTEax. Bu4ao, qro Aax(e Ajrff cr{JrbHr,rx xpolroc{epurrx
nwls;uir. 1,3838 n ?u51,84 A, qenrprr Koropr,rx o6paayrorca Ha Bbrcorax 6omme,
'1,000^nn. n xporuoc{epe, roqmu Korrrypa, coorBercrByrorlre u: z (r4e cornac-.
Ho 121 _cgrxa. Blrpax(eqa ryque ncero), o6paayrorca coorBercrBeqrro Ha rJry-
6uuax 75 u 175 nn, a $orocsepe. Ten'6o,nee arb gorxuo r{Mer}, ruecro 4la 6L*
nee cna6rrx tvlcrnfr. neftrpanrur-rx r{eraJrJroB. Haupuuep, Aa)r(e qerrrp il\tilum
1.,4202 A Fe I, corJrac,o i7l, o6prryercr B {oroc$epe.'ail;;. tdt pi""o""a,
(6ee yuera r.r,ryqe,rfl xportroc{epri) Syurquro rnia4a AJr.fl pflAa nrauraft me-
Jreaa, R noropblM orHocr{rcfl ra(rile J.tt]f.t4fl },,4202 A (6lrr. 9). corracuo ero
pacqeraM' roqRa npo{rann lttrr:fl.u],I, orcroffrr{a.fl na 0,08 A or ee r{eErpa, o6pa-
Byercfl Ha olr[rrecroft rly6rane T5666..:0,3, uro no yrpexrcHofi rnro4enu [gl
coorBercrByer rny6uue-2!0 nn (aa uaua,no orcqera rurr 6y4ertr nprrHrdMarb ypo-
BeH6, rAe T5ooo: 0,0045).

Itypruc [101 oupe4erur rty6rauy o6paaona:anfl. -(rny6uuy, r4e 11: t)
Arfi paBJrrdrrHrrx roqeH upo{urn ilulF.]/.u Na I 15890 A. flo ero pacqeraM, }rB-
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JryqeH[e c AJIrrHofi BoJrHbr, orilflqarcIllefic's or: qeHTpaJlbHoft na +0'12 A'

"6puryur", 
na rny6rne 220 nru. Itoueuuo, [pr{ paccMorpeHl4l'I Droro Borlpoca

,cJrel{yeT r{MeTb B BrrAy, uro n o6paaoBarrr4r{ Toro r{Jlrl rdlroro yqacTKa HoHTypa

ilyt]E:yIil rrplrflI{MaeT yllacTfle AoBoJIbI{O toncrr,rfi cnofi, rolultlHa H0TOpOTO'

,corlacuo^[6],cocTasI.fleToTIIecHoJIbRI4xAecflTItoBItI4JIoMeTpoBoI(oJIoocHo-
;;;;; tpo*o.6.pu, Ao l{ecHorlbr(rrx cor nl{JroMerpoB n xporrloc{epe'

Ta*tur,a o6pas-ortr, ceTr(a, ua6nro4aeuafl Ha CIIeRTpOIeJIIIOIpaMMaX' CHETbIX

, "p;i;;;*- 
11i;61vrfr- MerarlrroB' ecilvrfr orpamaer raryrc-ull6yAb crpyr(ryPY' ro

, oJ"ou"o* {otoc{epnylo' a rre xportoc{epuyrc' Vuactue pasrr{qHllx cJroeB

n o6paaonarr.rru ro"o rlnu rauoro UeCta npo{vr[tfl IrtTH.]/l\t JIysIe_ Bcel'o BI{AHO IIa

rpa$llxax, Ha Horopbrx Halreceua Synnqus Br(rraAoB (cu' {ur' 9)'-' 
E.r, $rry*ryuqifi flplrocrr{ Ha ypoBHe o6paeonanlrx 

^aruofi 
JIr{Hr{r{ Bbr-

SBarrbt B ocHoBHOM ABr{}r{eHr{fMr4 BAOJIT' flyrla SpeIIUr (AOUUlepoBcItI{e cMetr{e-

Hr,lrr), TO B Clyqae ABrIx(errr{fl BerqecTBa H IraM Ha CIIeKTpOTeJIIIOIpaMMax' cuf-

@ur. 9. (Dyunqrn' BRJraAa' BLrtIr'rcJreEEr'Ie
gnrere [8] 6ea yqera uBryrIeEErI xpoMo-
cseprt, 4nn tllrnfi uef,tpalr,uoro E(eJrre3a

y }ioropblx oEeprl{.E cBfi3rr l\,t : o,o ru
II BOJIUTII/IEa

tNi
0,4343 Fu,

gb )' : Lo-ro

6r(N)

/,,-t \
\

/o*(\
/

nh-0,01

0.Z_t

44

4J

n,
uro

4/

0r
-+

0o

Tr,rx B paBJIIIqHt,Ix ItpEIJIbfIx eroft Il4ur,ru, AoJI]ItgH na6nro4atrcfl Ha oAHOM I4

,o* ,r,e Uecre r,rao6pall{eul{f cOJIHeqHoIo AI{CKa 6onee reuulrft y'racroH s cld-

rreM r(ptule u 6o.nee apnrlfi - B Rpacgont. Hao6OpoT, Ilpll ABI{ffieHI[I4 BeIqecTBa

or rnoi (nHua, u 
"ny6u 

Conurla) 6onee flp1oe Mecro AorI?r{Ho Ha6flIo[arbcfl B

crrrleM RpI;IJIe, a 6olree TeMIloe - B HpacHou. fleficrnuTe.[bl{o, ecJII4 I{el{oropa'fl

Magca BelJdecrBa I(BIdII(erCf K Ha6IIoAareJIIo, ro lltl]g.trrtt, O6paayroUlaflcfl B pe-

ByJrbTaTe IIOIJIoIIeHI,Ifl aToMaMI{ ETOrO BeII{eCTBa, 6yAeT CABI4IIyTa ts l(opoTlto-

BoJrHoByIo qaoTb CIIeHTpa I{ BbIxOAI{afl rqelr, Cle1rpoleJIrtOrpa{a, HeuOABI4}I(-

Iro pacloJrolgerrHafl rrporrrB crdrrero HpbrJIa rrecMerqeul{ofi .ntlnrau, o6nquo Ha

pa"iro"rru, ortoJlo 3 Al,D or ee IIeIlrpa, oflall{ercfl 6,nurxe H cepeAl4ne lll,zlH.vlut -
rpr.o"ru Ha.cfleltrpoIeJIIIoIpaMMe 6yger N,IeIIbxIe. 3ro nepuo, rrgxa cl{opOCTb

J/\A ,.7
u<__]_ = 5;_l\ nat.

Ec;nu xe pacnpeAeJreHr{e flpnocteil na crrenrporeJlldorpalvlMe orpa}fiaer
pacrlpeAeJregr{e aJIeMeHroB crpyltrypsl a1rtoc$epbl,_ro coorBercrByloq4e Mecra

bvuvr o4rroup"rrarrHo fplrr{Mrr r4Jrr{ TeMHr,rrrur B o6orax Hpr,rJrbflx. He6o;rsruoe
paaJrr4alue Ro BpeMeHI{ {otOrpa{upoBa}Il{fl He AOJI}I{HO I4MeTE, SHaqeHI'Lfl' TaI(

rran aJIeN{eErbI ceTnr{ cyx{ecTByloT cpaBHI,IreJIbHo AoJIIo - oItoJIo cyron. I(ap-
Tr,rua pacnpeAeJreur4rr CHopocreft B BeprI{HaJTLHLIx noJre6aurltflx Mel{rlercfl ro-
paBAo 6r,rc1pee. floorouy HaBaJIocb, qro rro rrOCJIeAOBaTeJI],HO cl{.flrblM CIIeHrpo-

reJrr{orpaMrllaM TpyA}Io CyAI4rb O paclpeAeJIeHI{I{ MeCT IIOA/EeMa II ollycKaHl4fl

BerqecTBa oTHOCIIreJIbno xpOrtOc{epuofi CerKI{. O4uaXo uaft4eno, qTO oupe-

AeJreHrroe pacrroJlo}I{eHt{e rlecT rroAGeMa r{ olycHaHr4fl BetqecTBa oTlrocr{reJrbHo

xporr.loc{epuofi CeTHu IIa paBJIuqHDIx crre6TpoIeJII{oIpaMMax IIOBrOpflerc'g

c co6[roAeHr4eM rreKoropbrx SaHoHoMepl{ocreft.
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$ 4. Cpanuerrr{e cler(TporeJrrrorpaMM

flpu paccrrrorpeEr,rrr peayJrEraroB cpaBueHr{fl HaAo r{Merb B Br,rAy oroBopnr{,.
cAeJraHHbIe HaMU BHaqaJIe,- Halrrl{ ox{I{AaHrLfr. MOryT BbrrroJrr{rrrbcg roJrbno
B cpeAlreM, a ue a6corrorHo B Halr(AoM nonr(perrroM cflyrrae. I( coxareuuro,
rlMeBrtrI{ecfl B HarrreM pacnop.fl)r(errr4r{ crreRTporeJrr4orpaMMr,r He AaBaJrtr BO3-
MOTr{EOCTrir [pOBeCTr4 noJI]4qecrBeHHOe CpaBHeHr{e apxocrefi. ,{,Asau6rorHa
oIpaEI{qI{JIcrI TeM, qTo npl4Befi BIiI3yaJIbHo IIoCTpoeHHbIe IIo cBor{M ctreHrpo-
reJrrrorpaMMaru rpa{r,rxu paclpeAeJreHlnrfi ByttriuMlocrr4 sJreMeHroB crpyKrypbr r1

slonny.noa B BaBr{crdMocu4 or AJrr4Hbr BoJrHbr AJrfl HaH{Aofr_ nu.,,mu (urr#rio.ri
BbIpaE{eEa B rlpol4BBoJlluoft ruHare). Mr1 Tal{rxe cMorJrI{ npoBecrr4 roJIbKo Ka-
qecTBeHHoe cpaBEeI{I4e cIIeKTporeJrI4oIpaMM,_ cI{,ETbIx B pa3Hbrx qacTflx [epe-
tlr{cJreElrblx ttulJnit MeTaJrJroB lt B lrunrtrt K, Ca II, nuuolueHrroe olrrcagElrrvrrtr
MeroAaMtr. Itan ra cJIeAoBaJIo.olnl4Aarb, peayJrbrarr,r, [ofiyqeHHbre pa3r[qgbr]vrr4
MeroAaMrr, oArrHaKoBLr-_Ha {ur. t0-13 B KaqecrBe rrpr4Mepa ilpr,rBeAeEbr or-
AeJrbHbre saprrcoBKlrf. Ha upuno4r4Mr,rx HaMr4 ror,a6unupoBalrnu111 BaptrcoB1ax({rT. 5 lr 6), ue cra, flpltl,re B HpacEoM Kpr,rJre, o6oana.re;r BaMnHyrErMrlr rrtr1y.tr-,
MI4, Mecra' flprue B cr{HeM KpbrJre - SaIxrpI4xoBaHLr, a Mecra, B r(oroplrx
lpoucxoAr4T oAEoBpeivleElroe yBeJIrrqeHIIe .flpKocTl4 r{ B Kpac}roM I{ . B CI4rreM
Kpr,rJre rnrktl,zr, o6oanaceunt arepubrM.

Heclrorpr Ha cytr{ecrBerruoe nepepaclpeAeJreHr{e .apxocrefi cpaBgr{refl bHo
TeMHbrx tr cpaBrrr4TeJIbHO .flpnux Mecr crreHTporeJlrrorpaMM npr4 rrepexoAe or.
OAHOTO HPbIJIA TIItrIJfrVT I( APYIOMY, MO}I{HO IIPOCJIEAI,IT},, qTO,flPIII4E AJIEMEHTbI
cerHld B oAHoM r(pblJre oIIeHE rracro BbIrJr.EAsr r{,aH TeMHbre DJreMeHTbr B [pyroM.Ero lrorxet 6r,rtr ucronnoBaHo rar{I{M o6paaolr, qro cerxa Ha cle1TporeJrr{o-
TPAMMAX, CHflTI,IX B JII{HI4.fIX HEfiTPATbErIX METAJ]JIOB, OTPA}flAET B OCEOBIIOM,
ABI{ffie_HI4fl BBepx u BHtr{B' T. e. .flBJlfleTcfl peByJIbTaToM AonIIJIepoBCI(ux CAB][--
ron. Tlnorga Ha crrenrporeJrr4orpaMMax B 

-Jtrrnrt\t 
?'"4zoz,A Fe I'ua6lroAarorcff

Mecra, flpHl{e I{aK B HpacHoM, TaH r{ B cr{HeM HpbrJrr,.rlx 1ttr]g.prvr. O6bl.rHo r4\,I co-
orBercrByror .spHr4e Mecra Ha clefirporeJrr4orpaMMe a K3, o6paayrorqeiics s
xpouoc$epe. flo-nra4rauou5r, BAecb Haxogurc,a Mecro, 6oree npnbe Bo BCex
cJrofix coilnesuoft atuoc{eprr,- Mecro c rloBbrrlreHgofi ultoruocrr,Io r4Jrr4 TeM-
ueparypofi. Taxue .Epmr{e Mecra s o6o[x npbrJr];rx, coBrraAaroqrre c flpnr4rvt1
MecroM Ha cleKrpore_Jrr4_orpa.r1M8X 

^B K3r ua6lro4arorc_fr r{HorAa u Alrfi Apyurx
ttur:ufr. - 1.5890 A Na I, ?,"4227 A Ca"I.

flpu .cpanTerrlllt crlerrporeJlr,rorpaMM Molnuo raxlr(e BaMerr{rr, orMeqeHEyro.
yme fl{.aryr6ro,ma paanr,rqy B paBMepax aJreMerrroB cernrr, na6nro4aelrofi n.
JII4}IIITI K' CA II IT S APYIIIX JIIIHI{flX METAJIJIOB. B K, fiPXUE EJIEMEIITbI CTPYIT-
rypbr paBa r 4na 6oJlbrue (nopnAxa 10 000 am.at). 3ro cor,racyerc.E c rrpeArroJro-
?fieHEeM o ToM, qTo cuJloBble JII,IHI4I{ MarHrrTHofo r]oJlff pacxoAflTcfl. rlo ]\repe
troA1beMa r xponoc{epy. Bce cner(rporeJrr{orpaMMri, cnnrue s ruuusx ue-ii-
TPAJII,IIbIX METAJIJIOB, O6PAAYTI MOHOTOHEbIfi PgA, B ITOTOPOM MO}I{HO NPOCJIE-
AI,Irr,, Har( trpfi fiepexo4e or 6onee c.na6r,rx rrn:rrufr. H 6onee cr{JrbgbrM (or nlruufi,.
o6pasyroquxcr 6o,ree rny6oxo s coilue.rnoft arlroc{epe, n reM, r(oropbre.
o6paayrcrcr Bbrme - n xpouocsepe) pacrer HofluqecrBo conua4euuft 6onee
fipl{I{x MeCT B cr{EeM I[ HpacHoM npLIJIbflx nrauuft, T, e. Ha crler(TporeJruolpaM-
Max yMellbltraeTcfi RoJIIIqecTBo fipKl{x I{JII/[ TeMHbIx 4eraneft, cBflBaHI{Erx c AorI-
trJrepoBcr(r(Mrlr cABrrraMrr,- BCe 6Onrme orpa?fiaerc.fl crpyKTypa atruoc{epr,l.
o6rrsuo paclpeAeJreurre fipnflx Mecr Ha cuer(rporeJrr{orpaMMax, cgflrbrx B.
qeErpe ttrnuir, 6nraaxo H pacflpeAeJreHr{rc r4x B HpacEorrr xprrle nuuuu. 3ro,.
BrIAI{M9, cBfiaalro c reM, qro, HaH yr{aBaJI Peftxelr, [3, b], fioAHuMaroq.rlecfli
aJIeMeETbr lop.Eqee, qeM oilycHaloq,precfi .

flo cuenrporeJrr4orpaMMaM, crrflrbrM B il:/I:E:k,fl?,,4202 A Fe I, MolKEo Br{Aerrr,
sro 6omme rroJIoBI{Irbr flpr(ux gerareft rra Errx cB.saaHbr c AorrrrJlepoBcl(rrMr{ crre-.
qeEr[flMrr (4ourHeuualrrr BBepx n nnue). Tau, r4e flpRr{e Mecra B orrHeM rr Kpac-
EOM npbrrrbflx coBrraAaror npr,rMeprro s B0% cJryqaeB, EaxoAr{rcfl r,r AeraJr},. flp-
I(a.rI B Jtvlldfrin Kr. O6qrafi prlcyHox cnexrporeJrlrorpaMM, cu.srbrx B JrtrHl{rrx
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0

tDlrr. 1 0. Sapuconna pacrroJrox{err.r.E fl pnlrr
rr rel,rrrJx 4eraneit tro yBerltqe[Ebrr\{ ortro.
qaTfiaM ctrer{TporeJruorpaMM, CEET6tr
 .Vll 1927 r. B rrzgutr X.5890 A Na I u

n K3 (yuacrox 400' X 400")
a-tr Ueurpe Jriltll4il; 6-ila paccroarlillt
+ 0,108 A or qeurpa Jrr{rr[u; s - rra paccrofl-
nurr -0,108 

A or qeurpa fiu]f.rrrr: e - B I(r:
a - Ha paccrofluuu - 1,8 A or rlcrrrpa nlrnrrn

?,5890 n

287

'|{i$Jld1;,

[*ii,,l'.'iii'rii1,
il'H:*':-if?*"i



Our. 11. Sapnconrn pacrloJrolr(eulrfi EpI(r.Ix II relrflr,rx 4erareii [o yBeirnrreunhrM orrreqarr{aM
crrerrrporerrr.rot'par{M, crrrrri,rx 31.VIII lg27 r. B rrrrrrrrr 1"4227 L Ca I n r I(3

(yuacron 400" X400'\
( -- rr qclrrpe TIIIIITII; 6 - IIa paccro,rHlll;l;r"r:1,;)#,";,:,i 

i:tr,",,' 
, rra paccrosr{rrrr + 0,074 .\

1"4202 u')"4381+ A F-e I, rorrrrl o/u,rrraxou, Ho r4rrorAa AeraJrr{, .spnr,re na o4uofi
rr3 rrr,rx, oHaBr,TBarorctr rer[HriN,rtrr na 4pyroir. X,Iecra, oco6o renrnbl€ rr& o5eux
orreltrporeJlr{orpaNlx/tax, coBlaAaror. Haprr,rna, Br4Ardl,rafl Hil crenrporeJlr.{orpat,r-
rre, cnrroii B r{llacHor,r npbrJre "rrr4Huil XtfiB4 A (ua pacoroaHrdr.r 0,066 A o.r.

rlerrrpa Jlr,lHr4rr),6rr,rnre n ror[y, rrro Rr4AHo B ].IeHrIle Jrr,rHlrr4 ?t4384 A. I{a cuen-
1'llore.rrrrolpar,rNrc, olrrrroii n npacnou rrpr,rJre Jrr,rHr{r,I ')"4384.t\, r.ro r{a paccror{rrrrlr
t).2711 A or ee r(eHrlla, rra6"nrc4aercrr riallrr{rra,6o;ree 6rnana-s ri ro},ry, rrro Btr{A-
Iro Ha crIeItrporeJlr.Iorparlr[e, crrsroli B ](errrpe 6o;rec cna6oi,1 .llluura )"4202 A.
Il ro mc Bper'rrl iraprrdHa, Br{/{r{Mafl B r{cHrpe JrrrHrrrd X4384 4,6;rr,rnre n roN.ry,
.r'ro na6.rrr,r;1aercfl Ha clleltrporeJruorpaN{t{ax, cHflTLIX B .TII,ITILI}I Kr, .telt xap-
'rnua, ua6,rrro/(aex{itfl B rlerrrpe Jrr.rnr{r{ }'"4202 A. Bupouerr, o6e cnenrporerr,rorparu-
I,II,I, orlrrlne B iipaorroN,r nprilJle Jrrtrrw.rl )u43\4 A, 4onoru,Ho lroxolrrld Apyr Ha
lpvra: onoJro 809/o Ael'a",refi, apnra,t (utrr,r r:el,rur,rr) r.ra o4uoir r,r3 lrlrx, lll,rrJrflllr{r
rlprtr{N,tr4 lre (ra;ria teunlrrurn) na gpyroft. Eolr,Irreft qacrbK] AeraJrr4, ,rpnr{e B

l(r, o4nonpeN'IeHrro oitrral,rBarororr riprtr4r{r{ r.r B Hpaorror'I RprrrJre ir}rrrr{[ 1,"4202 A.
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<Drr. I2. SapuconItlr paclroJlomeEtrE spr{rrx
r{ TeMrrr,rx getaneii rro yBeruqetrErlM ortre-
uaTr{aM Crrer{TpofeJrltofpaMM' cEfl'l'blx
25.Vl1I 1927 r.' n rttuun X4384 A Fe I

u n I(3 (yuacror 400' X 400"\

( 
- Ira paccrotl]Ilru -l- 0,066 I LoT UclITpa JrIr'

rilflr: 6 - 
IIa IJaccror]IIIr[ + 0,275 A oT IIeIITpa

.rrItIItIl; G-B Kg

(Dnr. 13. 3apuconnr pactroJro?r{eurfl FpRtr-x-n-TerrHutx aera;reii tro yBeJr[qeEErIM orrleqarl(aM

clreftrporerrl{o.ilffi:U#;;;;i'zri'^vllr tszt't' B rII{Etra 14202 A Fe I
r-.----' -lyuacrom 

400" X 400')

o - B IIeHrpe Jlkrlflw, 6 - Ha pacoToEHlrn - 0'009 A or qeutpa urlnult

19 I,Tre. t{pllMcrofi o6cepra'r', t' XXXIX 289



Ha cuenrporejruorpar{.r,rax, cHflrrnr B qeHrpe JruHv\r )'"4227 A ca I u e
dTI{HrIIrt Kr, Sopuu geraleii, nart [patsr{Jro, coBflaAaror, Ho rrp}r]\{epHo B Ll,
cflyqaeB AeraJrtl, ffpRr.re ua oAuoir r43 Hr,rx, Haluyrcfl relrHl{r{r{ ua gpyroii. IIo
CIIEHTPOTEJII,IOIPAMMA]\,I, CHflTITIM B HPI,IJIrflX.IIIIHI4I,I ),"4227 A CA I Nr,r4UO, UrO
TaM, rAe flpr(r{e (unr reuHrre) 71era"un B cr,rHet{ r,r npacHor,r npbrJrbrrx Jrr4Er.ru
coBrlaAaror, o6H.ruo oHa3brtsarorcfl, lrao6opor, rel,rulre (apHue) geraJlr.r Ha crreH-
TporeJrr.rorpaNrMax, cH.rrrlrx B Jrr,lr{r.rr{ K, (n 314 cnyvaen) . Ilpunepuo rroJroBr.rHa
AeraJreii, fipltl{x }Ia crleHTpote.rrr,Iorpar{[,re, cH.rroli B cr,rHeN{ r{pbtJre Jrr4Htrrr,r,
or(aSr,rBaeroa retrnorir B HpacHON,r rillr,rJre, r,t uao6opor. I{an npaBrrJro, B Tar{r,Ix
cJryqaflx urr na6.urc;1aeM BOCXOAflrqee ABr,rlrieHr.re Berqeorsa B6Jrr,ra[ rpaHr,rr{hr
cylleprpaHy;rr,r. Tr,rur.r,Ilroe pacilo,r]oi{e}rr,{e ;leralel,i rroRa3aHo ua tflrr. [4, a, 6.
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Toqtrrr .- Hpaclloe fipLIJro, xlTpr,lxH - cl{Irec ftpr,IJro Jrrrrlrrf; npfrrroyroJlbH],Iriolr
lrloopatrreua rparrrqa cyrrcllrllanyJlbr (Mccro, flprroe B Ks)

Ha cueHrporeJrr4orpal{Nrax, cgflrbrx B rleHrpe iluHrrrr },5890 A Na I, flp(rre
EJIEMEETbI o6r,r.Iuo coBIIaAaIOT c TeMErIT,II{ SJIeMeI{TaI,Iu B JII,IHI,III K,. flo iueri-
TporeJrr'IorpaMMaM, cHflTLIM B ItplrJrt,flx Jrtr]fltrrtr. 1"5890 A, au4uo, ut6 ono.no 1/g

.flpltilx aJIeN{eHroB cBflBaHo c AorrnJrepoBcnr,r}rr4 cr{eqeHr,r.rrMra (c nocxogrrrqurrtr
Ir rrl4cxoA.Eqr4Mlr ABr4)r{euralrra), rrpr4qeNr r{a rpaHr4rlax cyneptpauy.rr (rrlec'r.a,
.gpHr4e B Jrr{Er{r{ Kr) ua6JIro4arorc.fl ABr,l[reHr,rfl HaK BBepx, raK r4 Br{r43. oguario
upeo6na4aer orrycRar{r,re Berr{ecrBa. ltpoue roro, .Ha crreHTporeJrr{ofpaMMax?
CI{,trTbIX B ITPIilJIbflX 'JI.rHITU [5890 A, UCCTA, H.OTOP],IE BI,IIJI.rIAflT.trPHI{MIa OAHO-
BpeMeIIEO B HpaCHOI'I I'I B CI4H€M Hpl,IJlbflx JII{HI4I4, npeACTaBJLEIOTCfl TQMHLITII{
B Jrr4Hr{rr Kr. Ha cneltrporeJlr{orpar,IN{e, cunroir B cr{HeM Hpr,rJre JrrrHtrlr 15890 A
Ha paocrotluuu 1,80 A or ee r{eHrpa ({rar. 10, d) , raxxre na6lm4aerc-fl rrexo-
Topoe qlrcJro rIpItI{x aJreMeHToB, Ho orlrd BbrrJTflAflT.spnlu\,rrI B JrI4Hr4Ir Ku. flo-
BuAr{r\,ror{y, BAecrr r,rbr Br4ArrM r,rerrro rroAo6soe cna6r,ru {anenalr.

tr4raH, Ha cnenrporeJrr.rorpaMMax, cHrrrbrx B qeHrpe iutww )"5890 A ra AaxieB npr;rJlbflx arofi nr.rnrnra, na6rro4aer\{a.E HaprrlHa coorBercrByer o}nr,rAael\ro-
IvIy,- [o-Br{Ar.rMo\,ry, n o6paaonaHr.rr4 ugrylreHr{rr B arr4x AJ]rlnax BoJrH rrpr,I-
HIrMaIor yqacrlre cJIoI{ HI{}I{Hefi xpouoc$epr,r. flo.rrra Ha Bcex cnenrporeJrr.ro-
rpaMMax (nporrre cHflrbrx B npbrJrr,flx Jruttrfi x,5890 A Na I) Mbr HarrrJrr.r, ltro ony-
cr(aHl{e BetqecrBa peAHo rrpor.rcxoAl{T Ha rpaHr4rlax cyleprpaHyJrrrr, a o6r,rqno
BHyrpI4 nee. IlollteN{ }fie BellecrBa oAIrIraHoBo qacro ua6niotrlaerc.E KaH Brryrprr
cyleprpaHyJrbr, raH r{ Ha ee rpaHrrrtre. Sror peeyJrbrar rrpeAcraBJrflercfl }re-
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cr(oJrbr(o Heoffir{AauHbrrvr, ran Har( r[B o6qux coo6panteuufi upe4uolar&Jroob,
TITO HA IPAHI,IqE CYNEPIPAIIYJIIJ IIPOI,ICXOAI'IT H]'{CXOAfltr{EE [BI{}I{EHI4E BEIII.ECTBA'

Oco6esno cJIolltHa ItapTI,IHa, Ha6JIIoAaeI{afl Ha cIIeI(rpOIeJII'{orpaI\{I{e,

flolyt1s11so; B JII11HI4I,I iloH1{BoBaIlHoIo crpoH1\v.s X4078 A. B xpoltoc$epe- y
atoii runutrr orreHb r\{&Jrerrbr{r{ri rpaAI4elrr r,IlrreHCr4BHocrE 14SJlyrteHI{fl. 3ro
xopolro Rr4/IHo r{3 peB}JrrrTaToB Ha6JIIoAeIlI4I:t CoIHerIHoIo 3aT}{eI{I,Ifl, IIpIrBe-

4eiur,rx s tltl. fJo-nu4lrlror{y, B o6paeonaurau aroii trrtu\711 rlprrHl{r{alor ytla-
crr{e r,r BErconr,re c.rror{ xpor{oc{eprr u {otoc{epa. Iloarolty ua o6t,eg,uueutroii

Bapr{coBrre lo o6our,t HpbtJIbr{}I ({ur. 7) BI,IAI'Io, rIr0 crreHrporeJII4orpaI\{I{a B

.n1rnrur X4078 A oco6errno rdapesarra. alactr, Br'IAI4I\{brx sJIeMeHroB cBt{3alra c

Aorr[JrepqBCI1I4IIII (]/\ul4rar{r,r (Ha {ur, 7 oco6o Te}'IHLIe NIecTa B To]\{ r'IJrr{ ApyroM

ui". ,r. Crpynrypa cnonoftnoft xpo-
noc{epnr

/1 - BCpxlrflfl rlacrb t(ollBeftTilBuofi 3oHbI;

ll - r'paHrrrla iucxrgy (toroctpepoit lr xpomo-
cocpoii (croir, B l{oropoNr TeMfieparypa ,qo--

crrrracr urrrrrrlrynra); C - rpanrlrla MexEy
Rcpxrrcli u rrr'rlHrreit xpolroc{epoft; D -rle-pcxoJl I{ I{ollOHC
C'rpe.rxauu o6oarraqclru IranpaBJrerlutr JTBII-

}r{clllrrr BeilJecrBa. IIITpLIXaMU noltasallo IIa-
IrpaBJrel{ue crriroDbrx rulrilr:t MarH[Tlroro tto-
rrl OOracrll Ep]ioro cDcrlerlrrfl uoIMBoDaIr-

Iroro I(aJrbIIr{[ 3arrITl]r'IxoBa]IbI

t1
rrrlrn n'"xlt,

in

*- ---f t -+ 't--. *$,/$\it/{{\tt

npF,rJre orr\,reqeHbr Hpylr(oqxalrr.r). 11o.rrr,r BeBAe oc06o reMubre Nlecra Ha clreltrpo-
TEJII,{OTPAM]VIE, CTT,ATOft B OAHOI{ ITPI,]JIE, COOTBETCTBYIOT ,gPRI4]\{ MECTAM B APY-
TOM.

C 4pyroft cropoHbr, Ea6rroAaercfl r4 Muoro AerarIeft, orpax{alou,Ilx, rlo-
Br4Ar{MOMy, CTpynrypy arMoc{epbr,- Ivlecra, rAe oAHoBpeMeHHO OTMeSaercfl
yBeJrr{rreEue .flpnocrrr B o6oux fip},rJlbflx (ua {ur. 7 ouu uao6pa?r{eHr,r ItaR tlep-
HLIe [eraJrrl). BuAuo, qro TaHux Mecr B HecKoJrblto paa 6olr,ure' qeM lla
{ur. 6 (na o6t,e4uuennofi Bapr{coBxe crre(rporeJrr{orpa}{M, crrflTr,rx B npbrJllflx
Jlrrtrrlr{ }',4202 A Fe I). Pacnononreur{e Nlecr, B l(oropbrx oAEoBpeMeIrEo yBeJI}I-
qraBaerc.fl flpr{ocrb B 06oux Hpr,rJrrr.ax oruocrrreJlr,uo xpotrtoc{epuofi cerxu' BI4-

Jlrauofi Ha crIeHTporeJrlrorpaMMe B I(r,- neotrpeAeJleHlro. Ha nanr,quenoii
xpouoc{epnoir cerfie aroro yqacrna l\{br orlrerralrrd 126 or4entublx flpxrrx Ae-
rareii, ToJrrrno 67 ua uux coBrlaAalor c rIepHbIMI,{ yrlacrfiaMl4 ua {ur. 'l , xorn
sa aroiir Surype t/r5 .IepHLrx yqacrltoB. TaHuu o6paaolrt, ycrarroBr{rb cBfl3r.
r\{eH{l(y pacrrorroEreEr{eM flpnocrei{ B HaJrbl{rlesoi.il xporuoc{epuofi cer:ne !I pLc:
rpeAeJreurdeM flpnocrefi ia cueHrporeJrr{orpa}IMe B JrI4HrrI4 }'4078 A Sr It
rre yAaercrr. Mecta, r(oroprrre BbrurflA.Er rrpr{r.rMr4 rra crleltrporeJlr{orpaMMer
cugrofi B qolrrpe orofi lranuu, flpnrr rarulte lr s KB, Ilo I{oHTpacT AeraJrefi }Ia
c,rexrporeJll{orpaN,II\,re, cnflroii B rrt4rll{I,r }"4078 A Sr iI 'tpeasbrlaituo. r{aJr.
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$ 5. Axrnurbre o6Jracrrr

FIa cuenrporeJrllorpaMN,rax, cHflTbrx B JrI{EIdfx MeraJrJIoB, B6iluau rr.rITeH

BI4AHr,r rrllnr{e o6paaonaulrg. Xorg ourd HaxoAfiTCfl Ha rex Hte Ivlecrax AI4cHa,
uro lr {roHr{yJrrrr, BrdArrMr,re n H* n;nr,t K Ca II, aro He co6crseHHo $noxHylrr,
He xpoMooSepr{6re o6paaonauran. Cornacno npI4BeAeHHIJN{ pacrreraM, DTo,

rlo-Br4trrdMoMy, {arelr,r, Horopbre o6rtqno ua6.rrro4alotcr{ s 6eloM cBere JrI{[rL Ha

Hparc ooJrHeqHoro AtrcKa, tr4a ra6;nuqr,r BrrAHo, rITo, Ilo r43N{epeHr{flM ,[',Aaau-
6rorxa, rrelr ctr{Jrbuee Ju{Er.{fl (.rel,r ebrrne oua o6paayerc.s) , Tervl llaJrblre or ep

IIeHTpa orcror{T Mecro, rge tfane.rtr,t Bl,IllHbr Jryqure Bcero. 3to coorsercrByer
u 6oruuolry paccro.flHr,rrc [o r.ny6rane B coJrlreqnoir aruoc{epe.

Itax nonaaalr4 iloAoqerr,r, TorIfttrI upoSltrr fllluuIl, B norop],rx SaHenrr Br,IlIHhI

uan6oree nourpacrHo (cu. r'a6rur\y) u,ns "nunraii Dz ll0l n )u4202 A [B], coo'r'-
BercrByror oTquoli n rofi xte rny6uue rrooo - 0,3, lIJIrr or{orlo 240-260 n.tt,
(ecnra, cile1yn 4e flrepy [51, 6parr h:0 raM, rAe rb000:0,0045). O:rueruu,

PaccrorrHr,rc
nuxoguoit nI

PaccrorlHr.re MeHt-
Iy lfaHc]rMyManrl

DI{,[r'IMOCTr,l
BpeM.q iloryqeElIE

c rrer{T p o lc Jr !{o -
rpaMMbI,
h,m

JLr
1,,

3rc-
MCHT

H

oi E

.H tr

OL'il9ti tl

F]IF

,d

irh
OH
trE
P>lo

:rI crer{Tpo
JrlIorpa0a

or rleHrlla
luauu, A

CET HII
rro 

"[2J,A
r!an:uon

no [2], A

0, t6g
0, t6g
o, t6g
0,'169
0, 169
0.169
0,1.24
0,L24
0,124
0,L24
0,L24
0,L24

0,444
0,444
0,444
0,4.69
0,169

0,584
0,584
0,594
0,584
0,584
0,584

0,434
0,43/t
0,434

25.V

291;YIII

T VTI

31.VIII

Kr
I(s

4202
4202
4202
4202
4202
4202

4078
4078
4078
4(:i'18

4078
4078

I(g

4384
4384
4384
4202
4202

Ke

5890

5890

5890
5890
5890

5890

Cn II
Ca II
],'e I
Tre I
Ire I
FeI
FeI
lle I
Sr II
Sr II
Sr II
Sr II
Sr: II
Sl II
(la II
FeI
FeI
IIe I
FeI
feI
Ca II
NaI
NaI
NaI
NaI
NaI
NaI
Ca II
CaI
CaI
CaI

+0,037

-0 ,037
+0,069

-0 ,069
+0,138

0

0

-0, 041

+0,041
+0,082

-0 ,082

-0,297

0

+0,066
+0,275

0

-0,069

0

+0,108

-0, tg
+0,108

-0,27
-1 ,8

0
)-0 ,07 4

0

0,1"4

0,L4
o,L4
0,1'4
0,i'1'4

0,1.4
0,L4
o,L4
o,L4
0,L4
0,\4
0,L4

0, t0
0, 10

0, (0
0,L4
0,L4

0,24
0,24
0,24
0,24
0,24
0,24

0,14
0,1"4

0,L4

7 .14
7 .44
9.12--9.19
9.20-9.27
I .32-9. 37

s.4o-9.43
s.45-9.49

10.01-10 . 1t
L0 .57 

-1.1 
.17

lt.24-1.t.39
1.1.44-1"t.52
t4.33-t4.38
15 .09-L5 . 1.4

L5.49-1.b.52

L7 .32
10.35-10.45
10.51-r,L.0r
LL .07 .-tL . L2

L6.27-t6.42
16.51-17 .0r

7 .31

t6 .22-tB .00
16.22-18.00
16.22--18.00
t5 .37-16. t5
4.5.?7-16.t5
15.37-r6 . 15

13.4.4
45.40-16.10
t6.t7-16.32
15.40-16. t0

8

8

8

8

B

8

8
8

8

8

8

8

0,6
3,5
0,1
0,1
0,1
0,1
0,1
0,1
0,9
0,9
0,9
0,9
0,9
0,9

3,5
0,4
0,4
014
0,1
0,1

3,5
0,3
0,3
0,3
0,3
0,3
0,3

t5
t5
15

8

8

Ke

4227
4227
4227

30
30
30

30
30

30

20
20

20

0,8
0,8
0,8



qTo I'Jry6uIIa cJlof , B ltoTopoM ilyqr[Ie Bcelo BI4AHa CeTI{a Ha MOTaJIJIII-
TIeCKI4X CneHTpOIeJII4OIpaN{MaX, flO aHaJIOfUaIHLtM pa0qeTaI[ COCTaBJI.geT

220 nar.
flo lrogenra {artena, npl,rBeAeggoii u [14] , BIdA]Io, rlro ypoBeHL, coorBer-

crByrorqr4fi Hard6orllllleMy ItoHrpacry {aHeJIoB Tsooo -- 0,3,a 3ro KaH paB,

ToT cJroii, IAe rel{Ileparypa +ane,ra_6oJIE'IIe BCeIo rrpeBIIIIIaer re]\{neparypy
o1py?fiarou{eft {or.oc{epr,r. TaHuM o6paaor,t, B rI4}II4.flx [,IeraJIJIoB ]vlbr IvIorKeM

ua6,nm4ar1, SaHetn u e qer.rpe Ar{c1a colur1,a. tr4eBecrso (ctr., uaupraMep, [5] ,

crp. 129), rrro B 6eJrorlr cBere drarerr,i He BuAIrbI B cepeAI4IIe Allcfta rloroMyt
urb raany.lsur4e 6oree ury6oxr4x cJroeB {aIteJIa (rAe oH xoJro/\Hee oxpy}Halou,efi

Sotocseptr) tr MeHee IJIy6gHU;\ ero rlacreiii (r4e ou rop5lrlee cocollllefi Soro-
C$epr,r) [pr4 CJIo]IteHiJII IIACT TaHOe me I,ISJIyrIeHI4e, Italt LI CoceAIIrIfi HeBoBMy-

rqerinas $or.oc{epa. flpra ua6nroAeHrdr.I I{a Hpalo AI4cI{a Cortnqa BI{JIaA 6oJlee

ropnueft 
'qacrr4 

Sarrera ropa3Ao 6o1rlure, .IeM RHJIaA 6Onee xolo/lHoii elo
qacTr4,- B pesyillrraTe safleJl Itailterorllpl{I4r't Ha sOHe Onpyr'r<arctrtrefi ero
HeBo3MyrqeErrofi Soroc{epbr. IJ crenrpaJrr,Hoii trr.rurara- Hoa{(tutllrenr rlorrlo-
rqegl{fl ItopaBAo 6om,ure BcJreAcrBr{o coBr[ecrHoro AeI,IcrBldtl Herlpep],rBHoro
tr ceJIeHTr{BHoro [orJrolqenrafi. floaro[,Iy MLr IvIoH{eM B].IAerb B ocHoBHoM ToJrbr(o

BepxHroro, 6O.nee ropn.rylo qaorb {anela,-- {axel BI'IAeI{ Aa?I{e ts rleHrpe AIlcKa.
Hi cuexrporeJrr{orpar{Max, [oryqeHubrx B 6oree lanenl{x rlecrax Kp},IJIbeB

rrlrltrfr., {axelrr BL{AIIrI roJIbKo Ha Hpalo AI{cHa_Conuqa, HaIIpI'I}{ep }ra clel{rpo-
rerlrorpaMr\{e, cnflroft B ;IIIHI{II 15890 A Xa I na pacctotrr6rl 1,8 A ot ee

rlerlrpa.
Iiytr,rro oTMeTI4Tb, qTo pa3rrra.rl{e Me}l{Ay cuctemoil' o6paaonaunofi na cleH-

rpoleJrr{orpa}{Me cernofi, c o4noii croporlbl, r4 crdcreMoll npnux- t,rloxnyJloB
ailrrarur,rx^o6nacrer,i,- c 4pyrofi, orl{eqafl erqe !,'Aaart6roxra [2]. O4uaxo
DTo rreTHoe pa3lleJrcrrrre Ha ABe cucTelvlbr .flp1tl{x o6paeooanr,ril 6r,Llro rlesacJly-

x{eHHo ea6n'i'o.
Ha crren,r.poreJrr.{orpaMr\{ax, rroJryrteHHux R cpaBHr4TeJIbHo cI4JlLHol4 JltrLtruu

)14227 A Ca l, rlronrty,nau, cpaBI{Ilre.rrl,Ho flpI{I,IM B K3, CoorBercrBylor flpHl4e

o6paaooany". OA,1o,,o la cnelirpoucJndorpaxtniilx, Ilor'lyqclll'lLl x u 6onee c,la6l,rx
.Trr4unrx 15890 A Xa t :y,tu ?rlt394 A ttc [, 'forrbt(o caMlne ,lpr{ue Slrortrtyl-ei
(ro Kr) Br,lrJrfl/lrrr nan frp1rde o6paaorauran. cDnoxnynr,r, r,rMelotql4e,i ,Ks
CpeAilrOrO flpl(OCTl,, H0 crIC]{l'pOI-('JIt4orpilIlI\lflX' llOJIyr{eHHblX B JII'lH14flX ?"4384 A
n'i i', h5$g0 A Na I, Bbrrfl;A.flr ]rr{or/(a Har{ ,Ipnr4e, r{EorAa nar terutrc o6-
pa3oBaIIl{.fi. l{a cnexrpole,'Il4oIpall l\la.\, cHflrl;tx B elne 6Oree c:ra6blx .r114 I'l14rlx

XAOft A Sr tt w ?."4202 A Fc [, Qarrenr,r BLrrJlF,tfll' Jlr4ruE HC uautroro 6o,rce

.Epr{rrMrr, qeM ol(pyx(alolt1a.a Soloc$cpa. B npr,rnsnX aTI{x JII'I}II{ft oEI{ BIIAHLI

u-ag 1errrusre o6piionanufl, Ho B arorl cJlyrlae Itorrrpacr coBceM ne6o.nr,ltoi'i"

Ognano ,ru ,apurb Ar{c6a Sanenrr oIrrITb crarloBtlrcrr cBerJlbrMr'r, IVIoxno l\yNIarL'
rrro B r{errTpe Ar{cna cooTBercTBylouu{e qacrtr{ Jltr{Hr{fi n atolr cJryqae o6paayroTcr
Ha ra1ofi riy6uue a {otocsepe, rAe reMlleparypa fraHena, BI{It}lMoIo ra c11e1-

rporeJrr4orpal\,IMax, Hr4)Iie reN{rreparypLr oHpy.1rlPtr*eft {otocsepr'r' }toas-

Stqr,reu, iarp"porororo norlorqeuvfl B6Jrr.B:r- 11000 A uMeer NIr{HI'ItrIyM' ran
qro Mnr Mo?fieM BI4Aerb IdBJIyqeHI4e, o6paayrcu1eecfl rJly6me, rIeM ror/{a' ItoIAil

Ha6rroAeurde BeAercf s 6erol{ cBere.
flonomerntae IpaHIIIItI, paBAeJIflIoUI,eii clrola {anena c TeMneparypoft Bbl11le

tr[ Htr{E(e, rreM TeMneparypa ortpyrr{arculeft {otoc{epbl, aHaJroruqHo rpaHllrle
Melr{Ay xpoMoc{epoflu sorocsepoft ({ur. 4) qonmuo MeH.flrbcrl B saBllcldMoorll

or flpgocrr{ S,noxny,ila (Sanena), r. e. or Hanp.fl}I{ellH.ocrr{ I{ EarIpaBJreHrfl

MarH;THoro ,orr. 5ro c1aBblBaercfl Ha roM, rITo oAEr{ {axensr Ha crleltrporc-
JII'IOTPAMMAX MOTYT 6ITIT, IEIIUT,T\[1I, A APYTIIE CBETJIbIMI'I'

tr4s scero IISJI0)I{eHHOIO MO}r{HO 3aI{JrrOrIr4Tb, arTo pacupeAeJreHl4e flprtocTelr

Ha cneKTporeJII{0IpaMMax, cHr{Tbrx B JII4HI4.flX MeTaJIJTOB, qacTtr{rlHo Mo}r{eT

6urr o6ricrrego c rroMoqbro rpeArroxeurrofi B [1.] cxeruu crpoeHrrfl Errt]n-

refi xpoMoc+epbl (cy. ranxe Srar. t5) r,r, Bo Bc.flI(oM cflyalae' He llporlltso-
peqr,rr efi.
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' Cquraro cBoI4r,I rrpTIflTHLINI AoJIrol\{ Bbrpa3I4rL rny6oltylo 6,trarogapnocrr
npo{eccopy ,{'Aaarvr6mxra, roJryrrr.rBrrrel{y r{crroJibBoBaHrrlre ilIHolo crrel{Tpo-
reJrr{orpa}rMr,r, r'r A-py N'Iranapy, npeAocraBr4Bllle}Iy rdx B Moe pacuop.fl}I{eHl{e.

Brrpaxraro cBoro ilpl43Harerlbuocrb A. E. Cenepuor'ty ll II. il. ,(o6poupa-
Br4Hy, KOTOpT{e npocNrorpe.rrlr pytrorr{cb rr oAeJIaJII{ pflA [OJIesHbIx 3aN{eqaHllfi.
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AHA,qEMI,Ifl HAYH CCCP

A 3 B E C T I4 fl I{ P bI }I C H O fi A C T P O O Id 3 I,I f{ E C I{ O }1 O B C E P B A T O P U I{
Torvr XXXIX, 1969 r.

TYPEYJIEIITI{OCTI, B CIIOKOI1 IIbIX II POT YI]EP AHUAX
II YI(APHbIB BOJIHbI B BEPXHBII z\TMOCOEPE

e. D. [,y6oa

flonaaauo, rrro trprsuroft, uoggepmunaroqeiir ryp6yreurnoc'rr, n croriofiEblx llpory-
Oepauqax, uoryt 6urts yAapEble BoJTEI;r, rrpoE l{alou{lle s npory5epaneq.

THE TUNBULENCE IN QUISCENT PRO1VIINENCES AND SIIOCI( WAVES IN
TIIE UPPER ATMOSPFIERE, by Z. E. Dubou.- It is shorvn that shock waves, penet-
rating into a prominence, may support the turbulence iu quiscent prominences.

B It] orue.raerc-tr, rrro yAapHr,re Ro"rm,r ]{oryr oHaBarbc.fl orBercrBeHHLIMtr
3a BOsrrlrHrroBeHr{e ryp6yfleHrHocrI,{ n rrpo'ry6epaHI\ax. fJpfltr,Ir,rx Ao(aBa-
TeJrbcTB cBfrsrr yAaplrr,rx BOJIH c 'r:yp6y,;reuruocTblo n npoty6epalrr\ax troHa HeT,

HO MOlr{HO rrpr4Beorr,r prl coo6pa}r{eHl,1ft, roBop.fltul4x B IIoJlr,3y TaRoft BosMo)n-
Hocrr4. Faccr,rorprar,r Eror Bonpoo ro4po6rree. B 1952 r. A. E. Cesepusrft [2]
lrpeA.rrolr{r{Jr n.rraocr,rdrr.lrtatlraro npory6eparrilen uo rl,r[y np0o6nagaroqux B

Hr{x lltsI.{irielIraii. o'lue.rer{o cyulecrtsoBaHI4c rrrrpotioro H.IIacca upory6epar{qen,
IIRulr{eHr.rrI ts norollr,Ix Hocrrr xaortrdrlcolil4ir, rypSyren,'uuli xapaH'rcp. B 1,954r,
aBTop rracronulefi crarr,nlS, 1r] nprlrreJr n Bi,rBoAy o cyqecrBoBaHr{r{ s c[oKoii-
ur,rx upory6epaHrlax rylr6yJreHrHocl'r{, Becl,N{a 6.nraenoit n JIoHaJIbrIo r4Borporr-
uoit.

B cauorr AeJre, flpoc]rotp HranoSraJrbr,IoB Ha ErtpaHe, a reM 6olree r{BMepeHr{fl
,{pHocTr{ I,I rloJroHeHr{rr yBJIoB rIOHaBLIBaroT, tITo s ctronoliHltx npOry6epaHqax
HerrpepbrBrlo IIporlcxoAtIT IrIsMeIreHun Qopur,r I{ .trpKocrr{ orAeJIbHbIx ysJroB.
Heyuopn4orrel{Eocrb ABu}r(eFrr4.rr r{ xapanTep r,ralteueurait B cuoltofiHr,Ix npory-
6epauqax rrpr,rBeJru H trpeAnorrolneHrrro o 'ryp6yJIeHrnolvl xapafirepe BllyrpeE-
rrrdx ABr{menufi s r.rux. B [3] 6s,ro BbrABrr]ryro npeAnoJrox{eurae o6 o6r,r.rnom
rr{Apo4r{HaMr,rqecnoM xapaxrepe arofi ryp6yreHrHocrr{ u o6 ee noxanr,nofi
1.{Borponr4r4. B uonr,sy npeAnoJroE{eHr,I-rI o 'ryp6yrertruocrrr roBoptr{T BhICofioe
BHaqeur,re rrr4cJra Peiinonr,4ca - 108. flponcpHa rrpeAiloJrolrteur{.s o HaJltrtqr4lr B

cuonofiur,rx upory6epaurlax r4Borpouuoiuyp6yJlelrrHocrr4 ocyu,ecrBJreua rIo

$.nyntyaqrarr\{ flpnocrrr B Hr4x r{eroAoN{, npeAJro}r{euurrlt C. E. fluxerr,HepoM
I5l. O6pa6orna Hrauo{lurbrvloB rpex cronoi,tHr,rx upoty6epauqen roxaBaJIa, qro

$;nyxryaqrar{ fpnocrl,{ B HIlx pacrrpeAeJler{r,r xaorrlqHo.
Peeynr,rarr,r rroArBep]r{Aaror rrpeArloJro?rieHr{e o Haluqufl n cuoxoiiur,rx

npory6epauqax ;rroHaJILr{o-r4aorporurori 'ryp6ynerrruocrlr. Oupe4erenr,r ue-
lroropr,re napaMerplr ryp6yreuurocrr{: N{acrrlra6 ryp6yneHrHocrra L - 1"0e cw,
cKopocr| w - L06 catlcen, BeJrtrrrrtrdH.l Ar4ocr4rraqur4 aHeprlrr4 sa L e Rerr{ecrBa B

ceHyHI\y e1 - 3.108 epale.cew,. ,(aree [prrHr{ro, qro reMleparyp a T ;=

B o6.nane raaa, cocratsJrr{roqeNl cuonoirur,rr? upory6epaneq r4 HaxoAfltrIeM-
or n ryp6y.neHTrroM llBrd?fieHr.rr4, AoJrlr{Hbr Boar{r,rnarr, xaorr{qec(r{ paa6pocauusre
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$nynryaqlrr{ AaBJIeHT{fl, yrlJlorneurdfl, Koropbre r\,rox(Ho rrotrbrrarr,cfl oro}r{Ae-
crBrrrb c yaJralrr{ upory6epanqa. 3ru yaJrbr rorAa }roErrlo npellcraBJrflrb fian
cBerfllrtrr{ecfl ryp6yneutru,re yrrJrorr{er{r4.tr B cunouruoii rlacce flpory6epauqa,
a rre HaK oTAeJII;HE're o6paaonanrafl , paa/IeJrenHrrTe qpeaBlrr.raiiuo paapenrenuofi
HopollarrbHoii cpe4ofi [31.

tr4auepeuun Hor.rrpacra fpr(ocrr,I yBJroB, Br,rrroJII{eHHbrx rro nr4Ho{urruau
Tpex cflonor,iuux upory6epauqen, r4BrfepeHr,rfl paccroaulrrYr ]rc?{{/Iy qeHTpar{rr
,rx ySJIor] r{ BpeMeHr{ ?rir43r{r1 3Tr.1x y3JroB npr{BoA.frT H HerrJroxo\{y corJracr4ro c
TeopeTr.lqecnlll\,rr4 npeA0lraSaHl{flNrr4 r{ n Terr E(e sHarreHr{flrr napax'leTpoB Typ-
6y.neurnoc'rtr, qro rroJryqri.rrr,rcb s [3]. ConralleHue rapa]{erpoB 'rvp6yrreHruo-
cTr4, olrpeAeJreHHb]x coBep[reHHo paSr],I1IHh1N,[{ IryTfr]lrr,{, \ioi}iHo cql,rrarb IIo[-
rBepE{AeHr,{eM cyuleorBoBar.rr4fl n cloHoiinlrx npory6cpauqax .rror{aJrr,Ho-
naorpouuori ryp6y;reuT'uocT'r,r. trllanecT uo, arro T yp6y"neuruoc, r, BoBHr4Haer
o6lt.rno ru6o s rrorone BetrIecrBa, [I,160 [p],r [ocroflErro]\,I efo rlepe]IeuLrBaHI4I,I.
O4nonparuoe nepeil,rerrrr.rBalrr{e, Harrpr{Mep DoB}rr,rriHoBeune ryp6 yJrcrrr}rocrr,I
B cBflBr{ c car{r.I}{ o6paaonanneu rpory6epar{qa, [p]rBeJro 6rr rt 6r,rcrpoMy Bary-
xar.rr4xl T'yp6yneurnocrtrr, ran fiaH Bpe\rrr oyqecrBoBanlra upoty6eparrqa Ha-
MHoro 6orr,rue BpeN,reHr'r BaryxaHl,rfl typ6yren'r'nocrr4, noropoe MolHHo c,rII{T&Tl
MeHr,[rr{M r4Jrr,{ paBrlr,rtrf T: puzl2e cer'i,, Il\e puz12 - nr{HeTrrrrecnarr a}repl}rfl
n 1cn3,a r - Alrcculallr.Ir{ BHeprr.{r,r n ryp6y"rreurrroN,I l{Br.{}rieur{r,1 B I ctug aa
oeHyHAy. B qanr,ueirurer,I rlpr{ Bcex pacrrerax ubr 6y4eu r{cxoAr.ITb rdB crreAyloql{x
upe/Iurlx rIu{p: ArrrdHa rpory6epauqa 200.L08 ctr., Br,r0ora 40-:-50.108 c,u,,

ToJrrrlr{r{a 10.108 c,4r, rr"rrornocrr, p : 2.1014 elcntz v aJrc}rrpourrrlfl HoHrIeHrpa-
t\\rfl ne,= 1010 -5 ,L010 c'L-s1 r : E'(). I4raH, t := 103 cev ttopfll\r\a 1 .Iaca,
a cuonofiurre upory6epaHr{T,r, nan tr4BBecrHo, cyqecrByror }{ecflqaNrr4.

I(ax ur,r ylr{e yHaBLrBaJr14, Henpepl,ltsHoe rreper,rerxr4Ba}rr4e, Herrpept,rBHoe

A06aBilcurte cHeprrrr{ n ryp6yrenrrroe ABr4}rier.Ir4e Moryr ltpor.rcxollr{rl B peayJrb-
rare HeJrr4Heiisrrr neai,rr,ro;llicrnuft, cnRaaHHLrx c npoxo?lilleur4eIrI yl(apHbr\
soru. Paccuorprlr,I, HaR r.r;MJrrflercfl rrr4cJro NIaxa upn neper;oi\e yllapuoii Bo"rlHbl

r4B nopoHr,t a upory6epl'riicq, Bocuonr,ayer,rcfl Br,rpalricrrr4eN{, upr4Bel(eHHr,trl
s [tll:

(t)

34ecr, r,ru4enc t orRocrdrcrr K aHaqeHr,LEIvI Bcex BeJIr4tIr,IH B nolloue Ao rlpo-
xolr{AeHr{fl y4apuoft BoJrHbr, rrEAeHc 5 - x Betr{ecrBy upory6epauqa, rax}Ke
Ao rrpoxolrAerrr{rr y4apuofi BoJrHbr. flprauerr,r, rrro B nopone M:1,5. Tor71a
cnaqor( rrJrorrrocrrr n neii pr/p1 - 2,8 [7, S 85] r4 rrr4oJro l,Iaxa s npory6epaurle
oxaallBaercg paBI{r;rM 2,1" , t. e. HecnoJlbno yBeflutrr{Baercx (lre-aa MeHbrrero
ararreHr4rr cnopocrr{ BByiia n upory6epanqe).

,fl,nnmenrae, Boarrrrnarotr{ee B rlpory6epauqe uocJle rlpoxo}flAeHlra {pouta
y4apnoft BoJrHbr, B caMolf o6rqelt Br{Ae rfo]fier 6rrrr aauucarlo c rloMonlbro ypaB-
HeHlIfl Haebe - Croxoa

*4+{oV)u-vVzu:-?.
Boanunuoseuue ryp6y.reHTuocrr.r o6ycnonnunaercfl BeJrrr.tttnofi uerruueiinoro
qJreua (uV)u. Ecrra arot qJreu Brrarrrrl'eJreH tro cpatsHeHr4ro c trJreHoNI ypaBHe-
Htr{fl, orrr{cr,rBaroulr{M BqBdoe BaryxaHr{e vV2u, ro'ryp6yreuruocrb l{oJrEiHD.
tsoBHI,IHarb. OTuoruenrae ETI,IX rIJIeIroB Tal{oro me ItopflAna BeJr].rrrI4]IbI, qro I[
qr.rcJro Pertnolr4ca, Roropoe 4;na upory6epaHqeB, r(ar( Mbr ylr{e ynaabrBaJrr{,
orreHb BeJrr,rno -108. C 4pyroft cropoHr,r, tr{BBecrHo, uro typ6y;neHrHocrb cBfl-
BaHa c cyrl1ecrBoBaHr{eNr B cpeAe Br{xpeBoro ABrrEreHrd.E. Bneqeu Buxpb cr(o-
pocrrd f,J : rot u. B [8, crp. 331 AJr.rr HeBEBnoro reqeHr4fl r4AeaJlrrnoro raaa
rIoHaBaHo, qro r{sMeHeHr,re BeKTopa Brrxpfl cr(opocTI{ co BpeMeHeM onr,IcbrBaeTcrr

(2)
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yllaBHeHI{eM

ff : tovlu-Q(v") * [vz x vs], (3)

r4e?-reNlneparypaus-yAeJrr'lrarlsErporlr4s'DlDto3Hatlaeroneparop
;t d.

h+" fi ,r. e.IrBMeHeHI're Bl4xpfl co BpeMeHeI\[ AJIfl HeKoroporo orpeAeilelr-

HOIO yrracrr(a cpeAr,r (uaueuenue B cI{cTeMe I(oopAI4Har' qnrarxyqelicf BMecre

;;;J";i;i. [epuurit ,ir, , npanofi qacrl4 orpa]naer r43I'IeI{eHI'Ie Be,tr0pa Brrxpn

B peayJlbrare ldcltprlBJleHr{r Br4xpesoft Jrldsuu yx{e cyuectuounll]:::-^T:"8'j
rropoil aIJIeH - BJII{flHr4e ,,oneoe"'ng o6telta tpy6nra rolta' SaHJl}oqarculerr B

ce6enraxpe]]yloJII4HI4Io;,lperuftIIIeH-BoSpaCTaHI4eBl4xp-flBCJIeA0TBI{eIIB-
MeHeHrrfl aHrporrr4r4. tr{aruenenrae yAenr,nofi aurponror.r B BetrrecrBe aa $pouTou

yg,aprrofr BoJrHbI lla AJIr4He nop'sAlta [oJroBrdHbr paa]'IepoB tuto": 
-tl-o,Tl-3

i!\-ti:n, c.a') r'rorruo crrr,rrarr, uprdl{epno paBHLIrr I'I3N'IeHeIrr4Io vl\eJlblrol4

)rrpo"r, ,u 6poop y4apnoli 
"o,nr,r. 

o6trqnue coorHoureHi4n /{irr{ y[apHLIX

sorg [7, S B5l upranoAflt It BbIBoAy, qro AI - 0'5 f ' ts [9' crp' 39Bl ro(a-

B&Ho, t11's lulfl yAapHoli Boltttt't B rrAeaJlbuol\{ raae

r^,s: -+'ry. (4)

34ecr A oBHarlaer cI{arlol{ ua {poure ygapnoii BoJIHI)l'

Oqenrarrl BeJrrltlr4l{y Bcex rpex "'oon-upanofi 
rlacrl4 ypaBueuur (3):

A * ! = LO6l10e : I A4 cen-t. f" -* -= ll)-i t'erc t'
L'-

Tarrau o6pasou, uepnr,rfi u uropoli..r;neHli B IIpaBoft 'racTt'r (3) IopnAna L0-6cen-2 '

Tpetuft alrler{ IYT','Is l=- X^;, r71e Lr('/' tr (l - paavrep 6pou-

ra nornrr). Mr,r ne BBOAIT\,I I{HOE{I4TeJIfl, coorBercrtsyloqelo cI4HVCy yIJIa

;;;Ay;.;ropurg v7 u V.s. on se l(oirlr{e, cr{JrbHo orrrtr{rrarrrcr{ or eAr/rHr^qLI'

;;;;iy-";" ea $ponToru ygapuoft BoJrHr,r rrpor\eccbr npor{cxoAfrr B ocrroBrroM

14sSHTpOrrr{rrecHr,r, a,eunepaTypa 6r,rcT po IIOEI{E(aeTcfl C yBeJII'IqeHI4eM pac-

cTo.flHld.fl Or {poura BoJIHT,I }I3-3a B}ncBeall4BaHtr{t{, floarornry g rrarueii cxelte vs

HarpaBJIeHo ouporroariro {pouty ylapuofr BoJIHII' a VZ - uoA 6olr'rlrau

y"r'o, r uerray.-flpuMeM raxllte LL-Ll 4 L'

Anq \ :.ls corrracro (a) A7'As =0,5|'Ls=+# flycrn nepetr

{pouroru cxopocrb patql Hy.r.irc' Cnopoctr' aa SpotrTou onpeAeJlr{rcrr uB co-

orrrorre'r{f [51: u1 : 'JT;J] y : 0,42Il' rAe M - 'uacro Maxa B BoJrHe' rlpo-

ureArueft r{B KopoHr,r otirrio"'vdtpaueu, u I/ - cxopocrr' $pouta' flpraurauaercx

NI : 1,5, tot4a u1 :0,62a.
Oxon.larelr,Ho AJrfl rperr,ero rIJIeHa I lpanofi rlaclI{ ypaBHeHI4fI (3) uOny-

,u"oo, .fro lvr x vrl .- 0,5.10-6 cetl.-z, r. e. rofo E{e rioprrAr(a, rlro tr{

Apyrr4e qJreHbr u tpauofi alacrl4 sToro ypaBHeHr{f' Ecnu npunrrb B pacarer' rITo

I{a caMoM AeJre r{BMe}reHvre oHrpoTr:lrv\ U reN{rleparypbl npol'{cxoAl{T Ha paccTofl-

rrr4ll, ropaSAo MeHbrIreM, qeI\'I rlOJIOBr4Ha pasMepa {pouTa', ro MO}I{EO cAeJrar}'

BbIBoAoTo}{,IITOIIpoxoH{AeHl,leyAapHblxB0JIH]!ioE{eTI4r}]aTbcvtqecTBeEHylo
poJlb B noAAepE(aHri, ,vpOvn.r,,oit'n s cttoHorlHt'rx upory6epaHrrax' Eolr'-
UIoeBHaqeHIleI{MeIoTTal{}fleBSaIIMHbIeIIcpe0eIIeHl{fyAapHbIxB0JIHIIpIlI{x
orpalr{eHl4l,I o, 

"pur*rI 
,poty6,pu"qa r4Jlld B peayJrLrare o6rexan-unlIi,*:.Y:;

ryaqrafi unoruoCrra, cBEBaHHLIx, Ealpr4N{ep, c ryp6ylenrHocrr'Io' BoBHl4nlrer{

nora o6naeoBauralt cuonofinoro upory6epanqa'-'-bu"or* 
o6qee fioJrr{arecrBo a,eprldl4, I{orop0c A.JI}r{}ibi npl4l{ocrrrb B.JIIT'I

, d;;6;;""Li. C""i";"; t6l, o6urrafi rroror{ eHepfr.r4 B BoJrrrax uoxer 6r,rrs

B];rpamelr Kan

F:ar,f or'ffi,. (5)
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,(nn //-o6pa3Hrilx r,omt rlp: 1, u ran
F :4.L03 epelct?.cen.

I{aH N{Ir IIpIIHI4MaeM M : 1,5, TO

Bnaro4apr Herrpepr,rBHofi rpaucsopMaqurr nonu [10] qaorb aHeprurr aH_
caM6il.fl coAep)fiurc.fr B ycHopeHHbrx BoJrEax, oAr,lHar{oBo _xopOIxo pactrpocrpa-
H.rrroqr{xc.rr Harr BAoJrr,, raH rr rronepeR Margr(rnoro norrrr [11]. Tanrau o6paaoon,
I,IaIHI{TEOe rroJre He HaMHOIO yMenbmuT I(OJIr{rrecrBo aI{epII{[, Upuuocr.rlrofi
BOJIHAMI{.

Heo6xo4ulro Br,lrrl4cJrr4rb, Rar{afl Aonfl a,eprrrr,l BoJrH, traAarorqr4x Ira npo-Ty6epaneq, upoii4er BHyrpb uero. orpa?r(eur4.a cBraaHbr co cgaq1oo6pauri*
I'IsNIeHeI{I{eM IIJrorHocrl{ I,{ BeJrI{tII4Hbr uarrlrruoro nors. PaccMorpl{M 46ficrnuenalr{Aoro r,ra arrax {aHropoo rro orAeJrr,Hocrr,r.

ItaH nr.r4uo raa pa6orr,r Eroprepca ll2l , anx He crrr4rxr{oM crrJrr,Hbrx yAapHrrrx
BorrH cHopocrb ABr4)r{eH14fr Betrtrec_rBa aa_ {pon.r.ou y4apuoit BoJrEbr npr,r pesKOr{
ytseJrltlrleHr4r.r ruarHr4TH0rO nong H lpr,r6rraarale.nr,no o6parrro trpo[opqr{oHaJrr,_
oa 1[il, r. e. Hl4Her]Iqecnafl DHeprlrfl eAr4urrr{br o6oeua Betr{ecrBa tr{Bilrer{flercflHa rpaHr4Ue cpeA c paauofr Harrp.slr{eHHOCrbrO r{afHrrrHoro uona o6pa.rHo
npoilopqrrouaJrbHo lranpfl)rieHHocrm H. Moniuo Br{Aerb, rrro ecJrtr[ H _ LjlZ ec,To MarI{r{rHoe lloJre noo6qe He o}iaaslBaer cyqecrBerrHoto Blrutr1pttr Ha pac-
cMarprrBaeN,r bte /lBr,uireHr,r_s.

Cor.lacuo HeAauIrI,II'I IraN{epeHrlrrM, BbI,o,,HeIIHLrrt c nor\rotr{t,Io MarHr{To-rpasa, cuerlr4a"rrbHo crioHCrpyr4poBaHHOro AJra r,rBMepeHr,{fl }{argr.lTnrrx uo;nefiupory6epani(eB rro illr\vttr.. FI* (paapeur euue 20"),' uurrrr"u flpoAojrr,Horo
MarHr4rrroro rro.rrs R cuono.rlur,rx .upo.ry6epauqax Bo N{r{orr4x crryufnx 60rs3re2 ac, uo BcerAa N,reHbilrc L0 ec li}l. "

Ecnlr npl,rurrrb, rrl'^o B nopor{e II : l,b ec, a s cnoHoiruorrr npory6epautle
NOJIE YC],IJII{BAETCfl N-l0 PAE, TO I,I TOrAA IIOTOH DHEPII4I,I B BOJII{AX, IPOXOAflUII,IX
r{3 r(opoHr,r n npory6epaneq, 6y4er cocraBJrrrrb 1,0Is o,r rraAarctrtrero uoror{a.Tolrno, rcJrr{ rroJre npu rrepexoAe or noporur n ,rpory6epauqy ycrrJrr{Baercrr
u 100 paa, rroror{ gHeprr.rr,, rrpoxoArrrqeft n_uo"nnax rr, nopoHr,r o rporyo.parr.(,
cocraBr'rJr 6u 70/6 0T naAaroqcro rroror{a. flla vrac'ro ,uyiouor, tsoJrH, rrop1raJrb-
Ho naAaroqr,rx Ha rpaHr.rqy.xpolrocSepr,L r.{ HopoHrJ, corJracrro [7], rr,rorn-rlo nr,r_
TII,ICJII,ITb, 

- 
IITO IIPOXO4AqIrr,i TOTOI{ COOTARI4T IIPI,IMCPHO 2Oh Ot IIAAAIOtrIEIO.B t10l ortr{eqeHo, rrro rroron Duepr.r4rl B BolHax 

-F 
rrpv"porrr.,,rrr," 

"o.ra-TAI{I4flX TIIIIOB I]OJIH I,I HANPABJIE}II4'I },lAIHI,ITIIOIO IIOJI,fl }IEHflETC.g g,r F _ [ P_'1,Ao tr'- 0-.1, r.e. npr4 nepexoAe BoJrHr,r r4B nopoHr,r n upory6epaueq AJrfl pa3_
Hbrx cJIvrIaeB rloror{ ar{eprrrrr4 cocratsJrfler or 40 go I 0/6 uagan)qero lroro(a.B erofi iHe pa6ore [oHaBaHo, rrro rroro^ E,eprr{r,r Ha Bbrcore 600b r,lz rana,
cocraB.rlrirb 1"05 epelcnz.cerc. TlptrureM cry BeJrrrrrr{Hy 3a HeHOTOpOe CpeArree -n 6o;nee HrlBr{r{x cJro.sx rroror( aHeprrrl4 B BoJrrrax oo"u-a, u r 6ora"'rui"or,r*
nru",n,l,,l; B upo,r.y6epaHr{e rxe naulr 6uro npr4rrflro M: 1,5, r. e. /:-
- 4.1U" )pelcrL".ceti, \To cocraBJl.fler HecItoJrLHO rIpoqeHTOB 0.r. rroro(a aHep_
rI,II4 B ITOPOIIE.

Tanlrlr o6paeolr, Aalr{e ra ue6orr,maR 4onn
r4B lropoHr,r a upo,ry6epaHerl AocraroqHa AJr.rrB cTror{or"rHrrrx npo.rv6epa Hrla-\.
Mapr 1967 r.

eHepIlII{, KOTOpafl npOHI{ItaeT
noAAepx{a}rua ryp6yneHrrrocrr{

Jllrreparypa
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3. q. !. A y 6 o s. Ilae. Hpsnrctroft acrporpira. o6c., i955, lS, 1'21.5. C. E. fI n r e rr b H_e !.- I4ru. ttpr,nicilori a.rpo$rir. 'o0.. 

,"155+, ll, 84.
9 Y 5 u_p e r u s. Reit. a{r,. de t,obs., o'uirettrt, rg6i,17-, i.'
i'fl A: Jlan4ay, E |l 4ugurrq.'Mc-xanmri ""r.rruj,* cpel. |TTI4, 1958.d. q a rr (j To ) - c e rr L. Tl c5. rOcrosr,l raaonoii [r{EaM],tr(},tl. r"n. 1, ta.f, 1963.

,fl X.n.,T e ii a. B c6. <Oc_rronn r.aaonoii gr.rrauuiru>, r;r. IV, ir1,i, 196l.ru. (,. .ri. ll rr H e Jr r, n e p, M. 4. 4 rr B rtr rr q. Acrpon. n., 1964, 41, tOO7.
11. 9.^ 4rC*r,r p o r ar cx rr ii. y(DH, lgt7, 6i, J\i B.'72' lll' M' B ro D r c n c. B c6' <MarrtrlrEarrrlApoAnuaMl{r{a). Aro*uragat, lgb8, crp. 44.13. D. M, R rr s't. Aitrorr. J,, I966, 71,lig.- 

'



AHAAEMI'Ifl HAY}I CCCP

I{ 3B E C TI,I fl ITPbI M C H O IT A CTPO <D 14 3I{ q ECIT OT{ O B CEP-B A'I'O PlI I{
Tou XXXIX, 1969 r.

o POJIII ClItr\TI{fl II PACIIII4PEHI{fl OEIACTII IEHEPAIIII{
B CtrTHXPOTPOIIIIOM PAIII4OITSI vtlp HI{U

C, n, Iomct,crott, I{, IL Eproute6, IO' U' If eu'mo7t

flpone4err arraJrrra Aautrr,rx ua6,nro4euuii BcrrJrecftoB rrMtryJllc_Eoro rtrtra B caETl{Merpo-
tsoilr [rrarra3oge Bo BpcMrr coJrEcrrur,rx sinumen. flofiaaano, qro o66ffcEeEze cua4aroqeft $a-
3r,r STrrx D0IIJIOCITOB TOJIE,I{O UOEI{3aII}IOHtrLIMI{ troTepflM[ BcTpeqaeT TpyEEocTIr.

Paccruorpena :laAaqa o upeuenn6u I{BrreEeErrtr rrJrorEocTl{ rloTo(a crrExpoTpoEEofo Ir3-

JryqeEIIfi pSJITITIIBIIoTCI(rIX sJIeRTp_OEoB cO CTOII0EET,III CIIeItTpOM II C yqeTOI4 IIOEIISaIIIOEELIX

uotepr,. ilpe4no.,rar.aercrr, rrro o6lracrr, rerrepaqrrl{ orroro r{anfrenufi rlctrLrrl'rBaer trepBo-

ua.ra^ilr,Eo 6guop<.r71uoe clnarire, a BareM pacrurrpenlre. Cxopoctr clr{arl{fi I[ pactulrpeEurr IIpu-
EI{MAJIACL trOCTO'IIIEOI{.

floxaaaro, rrro rrpu clr{arlrl{ trJrorEocTr, rroror{a Ea Aar{Eof qacroTe pacreT rlpofiopqtro-
EaJrbrro BeJrrrqrrEe c?r(aTtrff B cTetreEl{ troftaBaTeJIE Eaqa.rrbr{oro g[$Sepeu4raJr],Eoro EEepre-

rr.rqec(oro ctrer{rpa peJrflrrBr{crcr(trx orrenTporor. [Pu aroM trourrsaqrrouubre rlorepr B aEa-
.{flrerr,roii onepc'ynre"r,rrraror lrJroruocrr rrorol(a. IIpr pacunperrrr, uao6opor' rlJlorEocrr,
rrorolta co npellenelr v6Lrsaer B BaBrrcrllrlocrrl or crcrleul{ pacilr{peul{fi' rrolrrSaqlrolrEhlx rlo-
repr, lr loxa-aarenx 4u{$epeuqrraJrr,Horo crrerrpa rro.ror{y }I{e 3altory, trro I{.rprr c]I{arrrlr' 

..' 11ory.rerrrrre peayni,rarrr flpr{Mersrorcrr Alrtl o6tflctreErrrr Eapacralouleii u-cuagarorqeft
.racreii urlnylr,cur,ix ocnnecnnn.- Bcr.recrR L{MtryJlr,croro runa HauJryrlilI'rM o6-pa3oM orltr-
cLIBaIoTcfl [prr ycJroB]ln, qTo rloEl{BaqlIouurre not"epu ua.nr,I. Ta(oe ollficaElle ua6{rfolaeltoro
rpeueru6ro'xofta rrcrrrrecrtoB rlo3BoJrr{Jlo oqeEtrrb I(aR lrapar[erpll uaryuaroqeii o6lacrtl,
rin u uapanrerpr,r qrrf{eperrry{aJrr,Eoro Drreprerl{qecroro crrenrpa peJrflrr{Brrcrcnl{x 9JreRrpo-

non. I{pdue ro"o, 
'oufrtigcreEo 

rroJrroe qlrcJro oJreRTpoEoB, rlrtJryqalolqtrx Ea ganuoii qacrore.

Ssa.reu-lrg ncex uali4-enruix rlapaMerpoB rraxoAflTcE B xopoilreM corJlaclrfl c coBpeMeEEBIMII

[I]eACTaBJIeII[gllu o6 r.rattyuarorqeii o6.;racT rt Ir OrrepleTuqecI(oM cIIeKTpe peJLITI{BI{CTCI{I{X

EJIer{TpOEOB,

ON TIIE ROLE OF'THE COMPI1ESSION AND EXPANSION OF THE GENERA-
TION IiEGION IN THE SYNCHROTRON RADIOEMISSION, by {. 1. popasyult,
N^.-N. E;,i;ri;;, y: I. Nishpor.- The observing _data on brtrsts ol.,Llre impu)sive type
in'r"nti-ti., jirpr.on auiiig solrr {Iares are,arialyzccl..It is shosn thaL Lhe exP].anal,ion
;i ;h;-a;;;ri,ie-p[urc-of iliese lursts qn$ bv ionization losses rneets vith difficulties."' -'it 

" 
pr"iii;ff,i; ilr; iime variation of- t[e, s]nohrotron flux density of relativistic elec-

tro1,r witti tt. poru., lari-spcitium and taking_ into account. tlre ionization losses, is
considered. It is'supposcil tr-rai-iri' g"nnirtio,, refion ot l,his epission expe1,ienc91 g]q]1{_-
Ly the homogeneous'compression an-d then - thee-tpansion. Velocity oI the compresston

and expansion has been tahen as constant.
It is slrown thaI in it-,. "r.. 

ni tltn.uo",p..ssion, tlre tlux de.nsity at l,lre given,freq.uen.cy

increases irr proportion l,o thc value o[ the compression-in tltc pou'er lau'oI tne lnItraI
tlifferential enersetic ro".t.o- of relativistic elebtrons. To a coniiderable cx[ent,, ioniza-
l,ion losses dccrdasc th'e flux densil,y'' - 

I" tli; case of tt . .*rron.ior, o,rin. contrary, the ftux density in duo course decreas-eq,

Aup."aing "" 
tfrl-6.g...';i ii;;ip;r;ion.io"iriiion Iosses and.tlie porver index of the dif-

ilrtnii^i Ep.itium aficortling to the same law as, in the case of the compression.
Thc obtained results ai8 applied lor the explanation o[ increasin-g and decreasin$ Parts

of impulsive bursts. Bursts of thc impu'lsive [ypc are bcst dcscribed on contlition o[ small
[rG: S;;ii" a.r..ipti"" iit the observing time variation of bursts has ailowed to estimate
ioiti-purui".i..r ,if i[. rirliating region ind parameters of the differential -energetio spec-

tru- iri ..GtivGtlc electrons'-ge'.id8t tiiut, t,hi, tobal number of electrons,. ratlia.ting at,a gi-
ven freouencv. is determined. Values of all obtained palameters are in lull accoroance

i',ii';#;;ti;ld.;;;;tilracliaiing region and ener'letic spectrum of relativistic elec-
trons.
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Co;rue.rur,re Bclrbrrrrxr4 qacro colrpoBoll{Aalorcfl rrMrIyJrbcHr,rMI,I paAr4oBCIrJlec-
KaMrir B caHTr4MerpoBoM Ar,rarraSoue. B Hacrofltrlee Bper,r.E o6qenprannro, r11s.

DTor rr{rr paAr,roBcrrJrecHoB rrpeACTaBJrfler co6oii cr.lExporpoHHoe ]rBJryqeHrte
peJrflrr4Br4crcr{r4x sJreHTporroB l1 , 2). Ouu xapaxrepr4syrorcfl 6r,rcrpi,nr Hapa-
cranr4eNI rtHTeHcrlBuocrr,r r{BJryqeHr{rr Ao Mar(crdMylla c nocJreAyroqrar,r 6oree
MeAJIeHHr,rM crraAoM (cru. {rar.9) . drx r4Jlrr}ocrparlr{r{ Ha $nr. L npeAcraBJreHLr
TI4CTOIpaMI{l;r llaonpeAeJleEufl. qtrrCJIa BCIIJIeCKOB B SaBr,rCI4N{OCTr4 OT AJrr.{TeJrb-
nocteii lrapacraroqeii (o) u cua4arcrqeli (6) {aa Ha Borrr{e )',:3,2 cr,, nocrpoeH-
IrbTe rlo AarrHr,rl,r [3]. I{a arr4x r}rcrorpa}IN{ B},rAr{o, rrro AJrr,rl'eJ]bHocrrr Hapacra-
8r4.fl l4HreHcrrBHocrr,r Ao r\,raHcr4llyua A/, AJrfl 6orbrilr4ncrBa BcrrJrecrior (11+5 raa.

216 paccrrorpeHHr,rx BcrrJrecnoB) r. e.670/0) He npeBr,nrraer I r,IuH. Ilpogor-
lltureJrbrJocrr, crraAarorqeli {aar,r Lt, grrn 6orrurr.rHc'r'sa BorIJrecHou (153 raa

198 scunecnoB, r.. e. 77o/s) ue npeBr,ruaer 3 wrr.ru. Orcro4a orHorrrer{r,Ior Ltrl Ltz

@nr. 1. lrrcrorpauur,r pac-.
lIpeAeJreElr,s oTrrocrrTeJrbHoro
rlficfia paEr{oBc]rJrecrtoB IIa
so.rrte ,u : 3,2 c.tt B gaBrlcrl
I(OCTI,I OT AJrrlTeJrr,HOCTrr rrapa.
crarorqefi (a) lr cua4aroqeri (6)

r[aa rcn;rocxon

- --, /"
En

o/!_
En

0z+024
At,, tan

6t
At2,HaH

cocraBJlger B cpeAHer{ 0,3,.rro HaxoAr4rcfl B ooorBercrBr4r4 c [4] , rAe paccMo-
TpeHI{o npoBel\eHo 6es paa4ereHtrrfl ro rr4rraM BcrrJlecr(oB. 3ro oruoureHr.re Ba-
r,IerHo IIBMeHflerc.E rrplr paccMol'peHr4rr BoJrr4rrr{H Lt1 tr Lt2 Ha ypoBHe I4HreHcr4B-
Hocrlr 0,5..(ra oUeHr{rr Droro coorHolleHr4rr ua [5] Hair yAaJrocr au6parr, 10
nara6o;ree xapar{TepHr,rx l4r\{rryJrLcHbrx Bcrr"rrecr{oB Ha BoJrHe }u:3,2 cn. flotry-
IIeHO, -116 OTHOUTeHI{e npoAOJI}riLrT€JIb}rocTtrr pocTa I,IHTeHCI4BHOOTI4 OT ypOBHfl
0,5 go MaRCI,rMyMa H AJrr4TeJrbuocrrr cnaAa r4nTerrcr{BHocrrr Ao yponnn 0,5
cocraBJrrer B cpeAHeM 0,84. flpu Bror\,r cpeAufl.rr AJrr{reJrr,Hocrb pocra r,rHTeH-
crlBHocrlr or ypoBrr.rr 0,5 4o r{arcr4nryrvra paBHa 35 cen. , a AJrr.rreJrbuocrb crraAa -.40 cert. Oguaxo orMertr{M, qro B genoroplrx cryqaflx crraA I{ETeHcI{BEocrIr Ao
ypoBl{fi 0,5 uomer flpoucxoAr4rrr, Ba Bpervrfl 20 cer,

Cua;1 rautencr{BHocrr,r rocJre Mar{cI4MyMa BcrrJrecxa o6n.ruo o6'ancr,flercx
yMerr];meHI4eM SHeprI,rI4 peJT.ETI4BI4CTCKITX AJIeHTpOHOB 3a CqeT I{OHI4SaI{I{OHHbrX
rorepr, [6,7]. Xors n Eer(oropr,rx cJryrlns, crraA Ao 0,5 y4aercx o6rscuraru
I{OHI43aItrI{OHHr,rMI,r IrOTep.EMI4, HO TeM He MeIIee, HaI( HaM (a}r{eTOfl, Irpl,r 3TOM
BOBHI4naer pflA rpyAHocreft. 3qecn yHalr{eM Ea cJreAyroqrae o6cronreJrbcTBa.
,{na o6racueHlr.s r4our{Bar{rro}rubrMlr norepflMr{ crraAa Ao ypoBHfl 0,5 aa BpeMfl
40 cett. (cpe4uee rro t0 ncnrecnau) Bsaqenr4e r{oErtreHrpaqrar,r aracrr{r{ cpeAbx
corJlacuo (28) upu t*- 0 (crrr. S 2) gonxno cocraBJrflrb 5.1010 cw-s, a giln
(ArJo,u: 20 cex.- L}tr cw-s. ,(.rx arrax Buaqeuufi orIeHr4M Hoa$6uqr4eu'r,
rlorJrorqeur4rr rla Borrue 3,2 cu. flocxorrnHy B HarxeM cJryqns o2 )> ol (o" --
trJIaBMeHHaflrlacrora)u co2 ) co!, (ror - rupoqacrora), ro 4ra rpy6oii orleur{rr
MOlr{Eo BocrroJrL,BoBaTbcfl Br,rpa}r{eHr.reM AJrfl Hoa{{raqueuTa norJrotrIeHr{fl B
uaorpounoit cpeAe t81

p, = !,46. rc* +1 r* ( 220 +\ .
!'/z 11t \ ,i," , 

-

filn n : 5.1010 cn-s npv T :5. 106 "K rroJryq1414 lt: 4.[Q-to ur.pw 7': 106 "K
g : 4,10-e. ,[la n : l}rl cn-l tpu arrrx x{e BHaqeurlflx reMneparyprr 6y4eu
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r{MgTb [r: 1,5.10-s r,r 1,5.10-8 cooTBercrtst)tluo. flpn aro]vl ecJII,I flpl'IHflrb!^aB'
,np 

"Jryrarorqeii 
o6racrra paBEbrM L01o cttt' [2] , to Aa]He rrp[ p:4'L0-ro

orrTr,lrrecr{afl roJrtr{a cpeALI t : 4. B Apyrnx Hte Clyqaflx OIITIITIOCKafl TOJIII,a

t >-. { . 31o aacrasltreT IrtcI(aTI) Uur,te o6r,flcHeHl{fl cuagarOq,eft qaCTI'I I4MIIyJIL0-

HbIX BCTIJIECNOB.

B [9] rnrrlerorcfl Henoropr,re ynasaHr,rfl rra ror rrro yrJroBbre paBMepbr r4croq-

Hr4noB carrTr4MeTpoBolo IdsJryrreHrrfl r{3MeHflrOTO.fr B IIpOqecce paBBtrTI4fl BCIIJIeC-

noB, rlpr{}rl1Mafl IVIEITLIM&JIbHLre 3}rarreHr,lfl B IvIOIvIeHT Mar(cr4MyMa r4x r4HTerrcr{B-

Hocitr4. panee [10] garwr 6lrna cgelaHa rrolr,rrna paccMorperb IrtslvlelreHl're cr{H-

xpoTpoHHoIoI,lsJIyIIeHI{flpcJI,fITI,IBI4CT0ItoIosJIeI(TpoHaBIIpeAIIoJIo}HeIII,IIIt
rlro co BpeMeHeM lra,flyqarcqas o6nactr c BIlIopo]I{eIrHbrM B Iree Marlrl,trrrbrM

rIoJIer,I arrironuar"t. Talr 6rrno floltaaal{o, qro u3ryqarcIqafl cuoco6soctb EJIeR-

rpolra pacrer rlporlopllr{oHaJrbuo ny6y creneuu cffiarllr k (t) Marnl'{r}roro

IIOJIfl.
Ha ocuose Br,IABIdIIyroro s [10] [peAloJIO?lteHIIfl o cEtaTIlI{ I4Bnyunp*"'

o6JIacrl,r B[ecb r{flMr{ paccMarpr,IBaercfl I{SMeIreIrI4e co BpeMeIreM I{HTeHCnIBIrocrI4

CrrHxpoTpOHIIoro rr3Jryqelll4fl peJIflTI{BIdcrCI{I4X aJIeRTpOII0B Co 0TeIIeIIHLIM SEep-

ferrdqecHr{N,I c[eHTpOM.

$ 1. Cxtatue usryqaroqefi o6lactn

!,nr upocr.orbr, Han n s [10] , 6y4eru paccMarpllBarb rlldJrr4lrApr4qecl(ylo cII-

,oryio ,py6*y C BMopolI(eHELrM B Hee Marrrl,rrl{brM rIoJIeM. flprairreu, qro r{a-

rrp.rrlr{eHHocrb MarHrrr;oro troJIfl 1/o ra nnoruocr}, qacrl4q <xo,rognofi> trJIaBMLT

,i , ,ronuobllblfi MoMeET BpeMeEtr IIocro.rIIIELI tro ceqeulllo rpy6Hu. flpeglona-
raercfi, sTo Bgyrpfi cflnosOft rpy6nu trMeloTc.tr peJlflrldBucrcntre eJIeItTpoEDI

co crerIeHIItIM cIIeI(rpoM, ycHopeHIILIe B HaqaJIe BCIIrImHII [tt-131. IIpu-
qeM BbICOROeEeprtrqELre aJrefiTporrr,r ARrrraloTcfl nollepeR lllarHrrTr{oro rIoJIfl

ra r rpy6ny AorloJlrtrrerrr,Ho He rlocrynalor.
,{an6e, [ycrE, paccMarptrBaeMarr rpy6xa IdcrlblrbrBaer paAr{aJrbrroe c}r{arr4e

[otrepeR MarflrrrHoro trorfi' OqeBllAHo, r'To rlpr4 c]fiarr{r{ Ea[pfl]fieHlrocrb Mar-

Etrrgoro IIoJIfi Bnyrpr rpy6nn co BpeMeFerr'r 6y4er pacrl(' B upe4nolox(egl{[,
,qro c)r(arr{e 11o ceqeurro rpy6Hll oAEopoAI{o, Mo}nno 3atrr(carr, coorlrollreHtre

H (t): k(t)Ho, k(t)>1, (1)

crerreHb cx{au{fl. flpll cxa-
t10l)

rge fo (l) - {yuHqun Bpe\leHr{, orpeAeJlflrllqafl
ruu rpy6nu io cxopoct'blo z' .: L'0 : coIISt (cM'

,I

k(t) : 7---- un y '
\',-;,/

rAe r0 - paAr{yc cerreur,rfl c[no-soft rpy6xu Ao c]r(arr{r' Bo rpeua
ou 6yaer trresstrcs tro aaRoEY [10]

(2)

c)fiaTr{E

(3)

TAK I4 IIJ]OT-

r (t\ : -:!-,vk(t)

fipu cxtarlrrl MeHrrercfi r(aK reMrreparypa ((xoJIoAHOfi)) IIJIasMbIt

Eocrb tracruq n ueft [t0l:

n, (t) : k (t) no, (4)

Hapn4v c ar1rNr 6y71er raaueHrrrr,cfr noa{{lrqlrenr rlorJrouleHI4fl palploBoJIIr

(4a)
P (,) -- 

1 ,1+6.10-z fi,:#r, (zzo #,r''" 
,tl) ,
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r (t)=2,e2.rc- g# r',,1,1 ,, ( zzo$tuY,(,)) (46)

Cmarne MarHr{Tnoro rloJrrr BI,IBoBer AonoJrHl{re;rr,urttlr pocr al{eprr4l{ peJlrrrl,r-
Bl{crcxrrx DJre(TpotroB, IIp, DTor{ r,ra},reHeHr,re aHeprrrtr vx B BaBr4cr{}rocrrr or
fu (l) ruontno Barrr{carb B BrrAe 1L4, 101

a cJIeAoBaTeJrbHO, U OrITI{{eCKa.fl TOJrqa cpel(br B uorreperrHoM rralpaBJreHr,rl,I:

E (t) : Eok',t, (t). (5)

. Bcre4c.nue roro, rrro BHeprI{f aJrenrpoHoB lrar{eHflerc.rr, 6y4e,l r,rr{errr r,rcc1.o
geSopuaqr,rfl rrepBorraqa,Trr,Horo EHeprerr,rqecfloro cneRrpa r,rx. flpeo6paao
BaHIae crlel{rpa c.[enrpoHoB Mo]r{Ho rrpor,raRecrr{, pelrr{B ypaBHerrr{c 6a.nanctr

dE /dE\ , /dE\
dt 1 al /nn ' \ dt /nor'

(6)

TgE (dEIdt),'P 
- IIP}IPOCT 3HEPTI'II{ 3JIEI{TI]OHOB B EAUEI{I{Y BPEI{EHI,I BCJIEACTBI4E

clr{arr4r, (dEldt)rrc,, - rroJrHbre norepr4 aJreKrpoHoB B eAr.rrrr4qy RpeN,reHr{.
tr4a cpasneur,rrr BCex Br{AoB [orepb eueprr,rrr aJreHrpoHoB cJre1yer, rrro rrprrr

E < 5. L08 aa Aor{r.{r{r4pyroulr{Mr4 flBJrflro,lcr r{oHuBaqr{ouHbre rorepr,r. TorAa
a (6) (d,E ldl)no1 r\Io?r{Ho BaI{eHI{rb BLIpa}IieHuet{ AJrs r4or{r{Baqr,roHr{r,rx rorepr>
lt4l

-(#),:'# np)1, (71

r"4e n (l) - urrornocrb tracrr.{q (xoJroAHorir) rrnas},rr,r n 4anulrrii r{orreHr Bpe-
l,eutt, L - .rorapra{N,rrdrrecHafl Syuxtlrax oHeprlrr,r rracrr,rq 14 rrJrol.Hocrr,r cpellr,r.
B Hailtetif cJlytinu l, =: 

ro0.

Iaa (5) cJrelyer, rrro rrpr4pocr BHeprr4r{ gJrerirllo}rrr B e\rrHrrrlv BpeN{eH}r uc"rre/{-
C1'814C C)HAT14F

/dE\ t E dk(t)
\z- )no: n rO-q.

Tlcuonsaya (4), (7), (B), ypannenue 6a.nauca (6) nepenurreM:

dE _l E dk(t) 2*et
,tt : TW i -- noLtt\t)'

(8)

(s)

floc,re neperioila ri Hosori neper,reunofi /c (l) peureut{e ypa}rrreulla (9) 6yr1e.r
l{I,IeTb BI,I[

r71e /u (l) orlpeAe.ir.rrercn Soprr.rynofi (2), Eo - rrauaJrbr{oe ar.ril(rer{r4e DHCprr,ur
pe.]rfl TI{Br4ClrcnOIO 3 JreHTp OHa.

Br,rpaxieur,te (10) upe4craBJrrrer co6ofi r.{BrreueH}re gueprr,rrr peirrrrr,{Blrcr-
cnoro aJlenrporra npl,r clliarr,rr,r c rocrorrHuoii cnopocrr,ro c vrreroll r,roHI4Ba-
I{I{oI{rIbIx rlorept . Orueuanr, rrro rlpr{ orcyrcrBr4r4 c}r{arr{rr (ao : 0) Bbrpaffie-
ulre (10) cBoAl{rcn n o6r,runolty Br,rpa)rreHr4ro AJrrr raoHr.rBallr4orr}rrnx rlorepb, rio-
ropoe roJryrracrorr lra (9) npu dh (t)ldt: O.

,[,.rrn upeo6paaonanua 71u{$epeurir4aJrr,Horo BHeprerrrrrecHoro crrerirpil
EJIeRTpoHoB, rrpeActaBJrarorr(ero co6oli rrrrc',.r]o 'J.rrertrpoHoB B e/\r,rHr{qc o6r,eua
c aHeprrrrrr{r R r.rr.rrepnanc -E6, E D -l- dE o

dN (Ei: KEi' dEo, (t 1)

uepeiiTqeu or Dr{cprr,rlr D.lrenrpoHa ri rracrore 0)0, }ra no'r'opofr r4}reer r\,recro r,IaK-
cr4r{y}{ r4B.nyrrerrr{r{. Cor",racuo [14.] , ocr'ronHafl rIacrL LIBJlyqerI14.E peJIflTI4BI,ICT-

ri U) - Eott'/"1t1 [,-- # # +noLtnrr(r)] , (i0)
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cHoro EJrer(Tporra B MarrrrdTHoM rroJle cocpeAoToqeHa Ea rracTore o0:

eHo I Eo \2ao:"#l#)' (12)

Torga, Bbrpa)r{afi Bo.repes o0 r[ rrogcraBJrr.fl ero n (tt), rroJryrr]4M coorHorxe-
HI{e AJIrI qucJra DJrer(TpoHoB, IdBilyqarctrtrrrxHaAaHHoft.Iacrore (00 B r,rHTepBaJIe
dor o:

d1[ (coo) : ikt't,,. ( l3)

flpu cmarrall N'IarHrITHoro rloJrrr qacrora, coorBercrByroqafl IraHCr,rr'ryr,ty
tr{BJryrreHr{.tr, 6y4e'r panna

cD (t\:'rI (t) r4l\'', nlc \*r, 1.
Tlcnomayx (10), (12) tr (1,4), BatrumeM Bbrpat(enue AJrfl t,l, B Br4Ae

,,: [# +*r(#|,+#], ( 15)

rr, rloAcraBrra (15)'r (13) , [oflyquM BLrpat(err]re 4na upeo6paaoBarruoro aHep-
rerr,rarecfioro crefirpa aJrenrpoEoB r gu{{epenqnalr,nofi {oplre:

Y-l _

d1r(ro) : K(t)(ffif tl#+**,,(#)'''rnr(r)]* 
#,#,. (r6)

B (15) r,r (16)

u :# ff ruL. (16a)

Bupaxreurae (tG) npenc'raRJl.rrer co6oii npeo6paaonannnfi gia{sepeulllra.rrrsr,rii
crler(Tp eilel{rpolrots, I4aJlyqarotr{r4x rra 1rc6ofi rracrore (0 B uuTepBtrtre dco c
yqeToM I43MeHeHI4fl 3HeprI4I4 AJIeHTpOHOB I4 I\,TaIHI4THOIO IrOJr.fr rrpl,l Clr{arlrr{.

Oruerr.ru, uro n (16) yAeJrbuar Mo[,Hocrb r{croquur(a .K (l) nplr c?r{arr4r,r
pacrer nporroprlr4oHtrJrbHo ft (l). Oguafio xap.sAy c Brrrl{ o6nelr ucro.runna Q
yMeHbrrraerorr rarilr(e rrpo[oprtrr4oHaJrb]ro /c (l), uoaroMy B Iramer[ cJ]yarae rrptl
oAHopoAI{or{ pacnpeAeJleHrdr{ DJrenrpor{oB Iro o6relry Morquocu, BCel'o uororr-
ur,rna 1(Q He r43N{eHrrercr{.

,(rn oupe4eJIeHI4.rI rIJrorllocrr4 rroror{a cllHxporpouHoro r4Bilyqerrr4fl peJrfl-
TIlBI4crcI{Idx DJieNTpoHoB co crerrerrHbrM crrel{TpoM Ha 4anuoii qacrol'e 0) B
B ellrrHr,rrly BpeMeHr.r RocrroJrbSyeMo.fl BHpalr{eHIreM AJrrI Mar.HtrToTopMosHbrx
uo'repr, [t5l

/dE\ 2eal:Iz / E\t
_l_l-_t_l

yat ), - 3*t6s \tnct ) '
(17)

'IaH Halt ocHoIlHafl Aorrr [BilyqeHI{E peJrflTl4Bl4crcr(oro DJrenrpoHa cocl]cAo-
TOrIeHa Ha rlacroTe o, To cpeAHloro t4SryqaTeJILHyIo cuoco6uocrb oAIIoro D"ren-
rpor{a ua I eq rrpr.r6luxenHo tr{ofl{rro npeAcraBr{rr [16] B BrdAe

dE I 2esH Zt'sH" " ,t, ; =_ =___i A'(/) .r@- dL a-\mc- omc-
( 1B)

fIo;rnoe aII4cJIo peJl-flTr4Br4crcnl{x aJreKTporroB B eArrHI4Ile o6:sel,ra, I,ra"rryqarcrql,Ix
Ha rlacrore co, upr.r6lulr{euuo Mo}r{}ro Hafi.r'u, rrpor{HTerpr{]loBaB llhrpa}rteHl4e
(tG). IIocre 14Hrerpr,{poBaHrlrr rroryqr4M

r/(v, r) : f9(+#)

Y-1 Y+1
I{^ /mscb \- 2 .-- 2

-" [- ] to
u \(tJ0 J

( 14)

Y-1
- =--

s08



Vnnorxr,rs (18) ria (tU) u na Q, a 3areNlpaaAerrlrB Ira 4nR26 (ltU -- paccro-ntrlte

or 3eunn 4o CO,rnqa), trOJIyqfiNI BLIpa?I{eHI{e IJIfi r1JIoTgocrll IIorolta:

^1, 
(r) :

2nRzO #hn'ote3

, [, *']We(#)"1-(Y-1) v- 
- 2 

\ (20)

rAe Q - o6r,eu lICloaIHI'rHa'
BtrparHenne (20) IIpeAcraBJrfler r,rBMeHeHlIe co Bpe]{eFrerl II,IIorHocrl{

uoroni ua gauuoli rtacrore rrpr4 rrocroflnnoft cnopocl'Lr clnarl{fl c y'IeroN{ r{oErr-

3aq,uor1Hr,rx [orepb. I4a (20) BI{AtIo, rlro IIJ]orHocrL IIoroHa cl'lHxporpol{Hol'o

r4BJryqeul{f B SHarMreJIluoii lrepe BaBflcIIT RaH oT rloRaBaTe.[fl IIepBOHaqaJIb-

11oro eHepreTLItIeCItot'O cileI{Tpa SJIeRTpoHOB, TaK I{ OT CTeleHI{ cXtarraA fu (l)'
Itporrre ,o"o, ,ru BeII4TII{Hy IIJIOTIIO0TI{ IIOTOI(a 6OnlurOe BJII'IflHIle OHaBbIBaIOT

ruon',aaquonEhleIIoTepI,I,HoTop];IepaclyTcyMeII},IxeHtr{eN[aIaoToTLI.
flpu orcyrcrBr.rr.{ c}Harr{n (uo:0) 6ea y-qera II6HI'Ia&I{lIoHHLIx lrorepb 86I-

pr*.irn (20) ouuuaerc.fl or rloJryqetrEoro B [17] [pI{ crporoN{ pe111el{I41l rorlbl{o

MHolr{r4TeJIeM, SaBI4orIqI{M OT T. B SaCTEO-CS4' trpII I{3I'teIleHI4I{ y Or 2 gO 5 erot
MHOIr{r4reJrE NleHflerc.tr B rrpeAeJrax 7 -- 2.

B ga;nrneiirueM trpl4 BbIqI{cJIeEI4.Ex I{sMeEeEI{a S (/) oo BpeIvIeIIeN{ y4o6no

UepefirU It OTHOCI4TeJIE,ELIN{ BeJII{SI{traM IIJIOTEOCTI{ IIOTOI{ar BbIpa'1ileHHbl}'I B eAI4-

Ilr4r{ax IroToIta B }Io}IeHr, I{oIAa CTeIIeHb c}fiaTl{fi AOCTIIIaeT uanclll',tarngolt

,tr]iorr"t, r. e. k (t) : k*. B aron cryqae n-(2).qe;recoo6paano rpor{sBecrl{

rropMr,rpoBny BpeMeur.r. Torla Bbrpax(eEr4e 74nn k (l) npr.iltr.rlraer BHA

k(t): --!fl-1 ;' '

\'---TG c )

(21)

a OoorHor[eHlre A.nfl rr,rlo'r'Hocl'll IIOTOIta B oTHOCIITeJILI{bIX eAI4HI{I{ax SanI'I[tel'Cfl

s (r)
sm

r4e ,S* otrpeAeJr.Eercn Bblpax{eirrrervr (20) rrpu k (t) : lt^, utru

//t 1t) \ r

-\7;/

(22)

B (zz) ,u":.,o "u*",;: 
a$p(;)r,:u,* (2 3)

14a (22) Br{AHo, qTo IIsIvIeHeHIIe oTgocltTelr,nofi IIJIoTHocTI{ tloro6a Co BpeMeHeM

BaBrrcr{r or rlapaMerpon M, T,k*.Ha ocEosauua (22) HaMI{ upoI4sBeAeHbI pac-

;;;;;;; ,;.iott bdoo lr)ry r,p, pa""rtr'rx nou6u,allr{nx 's,aqeuufi arux

;;;;#;;";; M : o; b,s; z,'eo; tt,s;23;46 u r4B, r -:2,3,4u-k* = 
3' 6

u 10. PesyJrrrrarbr sElqucreuufi [pr{BeAeEEI B BI4Ae rpasuxon na dxrr. 2, rrl\e

rro ocr{ a6curacc orJro}fieuo BpeM.E, OTHeCeEHOe H AJILITeJILHOCTI'{ rrpoIe..1 
9-T1;

TrdE, rro ocl{ opAIdHaT 
- 

OTHOureEue BeJII4qIdII IIJIOTEOCTI4 IIOTOHa B AaH}ILII',I

MoMeI{r r( rroror(y nPu k (t) : k*.
tr4s{ur.2avgro,IIToIIoxapaHTepyI4sMeHeHI,IfltrJIoTHocTI{IIOT0KaI(pI4RI,Ie

pacuoJlararcTc.E B AByx o6.nactsx: A u B, rpanr'rqeft Itoropr'Ix ttBJrtrerctr
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,S(r)/S,, : 7. Mso6;racrn .4 f+A ( l) na6;rro[aercrr pocr oruocrrrenr,noir u.iror-
\J- - ./

Hoc'r'r{ rrororra rro r\r0pe yBefllflrcH]4n cH{arurr. [.ir n o6nac,,", (#r t) , Ha-

o6opor', rrpr4 c?r{arr,rr,r [Jrornocrb rroroxa rraAaer rr crl]eMx.tcr n eAr,rHrarle (nnor-
I{OCTL IIOTOI{a B I,IaItCI,II[yl{e C}HaTIIn OTIeHL Ua;ra) .

I1o ruepe yr\{eHr,rxeHr4,E rrapal{erp a M, ,tro coorBercrByer yr{eHT,rrrerrrrro
poJrr.r l4orrr43ar(r{oHHblx rrorepr,, u o6nacrra B xpyruena HprdRr,rx fiocrerreHHo na-
AaeT r4 rIp]{ HeHol'Op[rx sr.raqe]Iutrx Mo, r{oTollr,Ie paSJrr,rrrr{br nlr4 ]laSrr[Ix y u/t,;,
orrrocr4TeJrbl{a.fi IrlrotHoorli rloror{a co BpeMeHeM ocraeTCfI rIocTo.flHHoii, panrrcli.i
eAI4rII4IIc. Orcro4a rjltllll4r{a AByx yI{aBanur,rx o6.uacrei,i n raxr/{or{ ,r(aH}ror{ cJry-
qae onpeAeJlrlercfl rlallal{erpo}{ ll,[o ,: IVI (y, k,r). C ]rne;rr,r.rerrr.rerr f /IJrrr r[unt,r,r-
poRilrrHr,rr /c,r Bl{auerrr,re ,44u yrrerrr,uritercrr, a o pocrox,r k-npw {lrncuporanflr,rX f r

trao60[]oT, ,440 yne.rrr,r.rl,lBaeTCr. Cne4onal'e,rrT,I{o, B BaBl{cl,rt{ocrr4 oT I,IBN,IeHeHr4fi
[aJ]arreTpott M, T l,I /rr,,, Hpr,rtsr,re ,S(/)/,S,,, r{oryr n0pexo/(r4Tr, ue oTlnort o6;raclr,r
rJ Apylyro. [Iplr ncex ll < l[o rrpr,rBrrre 

^S(r)/.S,,, ]lacrroJrararcrc.fl B 06racrr,r.4,
r{ rro Mepe }N,rer.IrrrICHr{q M ux n]lyrr,r3Ha pacrer co BpetreEenr; HprrBr;re Aoorr4-
l'aror N{ar{o?ruarsuoii. Jrp}rr4BEbr ttpw M : 0. A.ns {r.rHcuponanflr.Tx M yr ltm
r{llr{Brile ,S(4/^9,,, B o6nacur / c pocTorr f pacrroJrararorc.tr rlrd}fte r,r llgyr npyl.ref
a B o6ilacrr4 B, uao6opo'r, JlacrroJrararoTc-E Bbrrue, Eo rrAyr rar(x{e npyve. flo
Mepe pocra rrapaMerpa k* Hpyrmaua r{prlBl,rx B o6JTacTu ,B ylrennmaeTc.E, a B
o6;rracrlr -4, uao6opor, - yBeilr,rsr4Baerc.E.

flpure4enurte I{a $vr. 2 Hpr{BrJe rroHaBrrrRaror xapamrep r4aMer{errrrfl or-
HocrITeJILHoft ulclluoc'r'pr [orona Bo BpeMfl c]Harrrfl c yrleror{ LtoHr,rBal{r{onHr,rx
IIOTepb IIpu pa3JrIIqEbrx r]HepreTl,rqecnr{x cleHTpax peJI_fITr.IBr{cTOItrrx 9JIeHTpo-
uoo. Xo4 npIrIBr,Ix B o6[acrr4 B oaua.raer, .rro tpm M ) l[ o B peayJrr,rare
cx{arr4fl rre Boapacraer, a y5r,roaer rrl,rc;no eJIeHTpoHoB, I4gJlyrlarorqr{x Ha lIaH-
Hoii .racrore, BcJreAcrBrle r4orrrdaar{}rourrr,rx noreprr. flplr arolr cnopocrr, v6r,r-
Baur{fl DJIertrpo}roB pacrer c yuc.rrr4rreHr{eN{ rrapal,rerpa ll[, T. e. c pocrot\{ ttollr{-
Baqr{oHrrr,r,r rlorepL. finx nam4oro y [p],r coorBcrcrByrou{r{x sna.renl,urx /[1
[ /riil fi.llorlrocrl lIotoRa yNlc]Ibrlraercrr HacroJlblto 6r;rorpo, rITo, I{aBaJIocb
6u, utr uepnsrit IrBl'JIfl/( 3rr,rr[ NIo]nHo o6rqcuprrb onaAarorqyro {aay BcrrJrecnoB
pal(rlol4srlyrlenul. Oqnalto IIa ocHoBar{rlr{ Br,rparrcrJrdr{ (20) r,romno rrona3a'l'b,
r{To rrarraJrbHarr Ho}l\eHTpar{r{.tr rracr[,r{ B DToM cJryqae AoJrrRr{a 6r,rtr, 6o;nr,rne,
qeI\,I Ttllr{ oTcyTcTB_r,ItI c}I{aTtr1fl, T.0. lltoJIblto IIpI[ I{or.rI43ar(IloIIt}blx tIoTeI]flx.
f{eircrur,rTe.ulHo, r116fis1 o6r,ncnurr crraA rrJrorr{ocrr{ rrol.ona Ao ypoBEx 0,5
aa 20-1r0 cert. rlpr,l 6orr,urux ortollocrfl,\ clr{arr4fl, ua (20) cJre/Iyer, {To E&rrirJrr,-
Harr rlJrorr'roorb N{o}l{er Aocrr{rarb Brrarle}r.rlii ruo * L0r2 cnt-g Tr 6olrlne, u1g
rlpeBrnrtlaeT rtplITr4rleoHyro rlJroTrroorr], rrpr,r no'rcipoir HacTyrlaeT rroJrr{oe tsHylrporr-
Iree OTptlllterrr.re. flo Mepe )TNI0III:ure[I,Ifl CItOpOcllI,I c]ItaT]If U0 HaqaJIbHOe BIra-
rrerrtrtc r{ouqerrrpar{r,r[ qacrr4r( lzo, neo5,ro4r,rN,Ioe ilJrrr o6rncneur'tn rra6lro4aeuoro
oua4a rlJrorlroorld rlororta, y6r,rnaet'. tr{ npr,r an --> 0 uarraJlsl.Iarr (orrI.\eIITpL\1(rrs
crpcN{r,rrcri n BIralreHr{flN{ i?0, rrptrrBel\eHrr.6rN,r n uno4noii rracrr,r. Cle4onareilrno,
rrprr rraJrr,rrrr{r4 cE{arr{r{ gtvt o6r,r.cueHr,rfl rry?I{Horo crraAa rrJror}rocrr,r rrororta
neo6xogultr,r BHarreHr{fi no 6ottsmu.e, rletr{ rlprd orcyrcrBr4tr c}narr,r.tr. 3ro o6yc-
JroBJleHo 'r'eM, qTo BcJreAc'r-Brre c,sta'r'rlrI lrpo[cxoAr{T yBeJrr{qeHr,Ie g}IcpltrE OJrenT-
poiroR r{ Ter,r caMr;tN{ poJrb I{our4Ba{r{oLrr{T,rx rrorepr, fian 6t,r osumae'r'cq. LIo-
aror{y rrprrxo^r,ITcrl i}&rtJrro{r{TL, rrro xo/Iorf Kprrnbrx s o6nacru B ne;nr,ag o6r.nc-
III[llb OlttlAa]Oqylo BeTBL IIa/(I4OBCnJIeOI{OB, .l,I HIII,IBEIe, paCIIOJIO}ItenUnre g O6-
Jracrr{ B, u 4alr,neirrueu Hc paccN,rarpr{.Barorcn.

tlto xaoaetclr rpaurtuHoit o6.nacT'lr ll[ : Mo, ro B i]ToN{ cJryt1t1g rrpfl c]narr,rr4

llocr MartrrrrEroro lroJrrr (upupoc'r rrtr{cJra aJrerrrpor{ots) uporacxo4r,rt c rofi rxe
cHopocTLlo, arTo ra y6],rBalrue aJrertTpouoB, rdsJryrlaroqr.rx rla /\arlrrol't .IacToTe,
T. e. r,lMeeT Mecro paBlroBeorroe cocroflril{c. '-faxr.rlt o6paaou, N{Lr rlpr{xoAr4r{ n
Bal{Jrrorleurdro, rrro Jrrrrrrb nprlBr,re, pacrloJro}(euuLre B o6racru A (lUI l Mo),
NroryT xapaltTeplr3oBaTb r{Nrrryirbctrbre paAr{oBcrrJrecRr{, llprdqe}r ToJrr,Ho r{x
rrapacraroqyro qacrr,. B aTou cJryrrae qrlclro oJrerrrpoHoB, nsryqamnltrx IIa

20 I'I38. IipLrx{cr{oi{ o6cepBar., r. XXXIX 305
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rI : 0 (rpuras I)i x,I :0,3 (r/); II : 2,s6_(Ittr\]fr: 11,5 Qv); tvl : 23 (v)i tr : t!6 (vI);

20*

x.=[

B

30f



AaIrHOlr qacToTe, co BpeMeIIeM pacTeT u yBerl4rrr4BaeTc.E rIJroTHocTL IIoTOHa.
flpr,r nenoroprrx Hou6r4Haqrr.rrx rrapaMerpoB ilI , y u k* pocr rrrrornocrr{ rro-
rona rlpolrcxoArlr B ocrroBuoM aa BpeMr t or 0,1 go0,2t*(t* - ArrrrreJrbrocrb
cxarran). flpu coornercrByrotqrrx BHaqeHuflx npoAoJrE{r[TeJrbrrocrr{ c}r(arr4fl
t,n orvr npr{Bbre r{Meror xoA, auaJlou,r.rRr,rft xapanrepy Hapacrarorqeft $aerr paa-
BVrTytfl r{M[yJIbCIIIJX paAr{OBCIIJIeCnOB.

$ 2. Bluanr{e uon}rBarlrronHbrx rrorepr,
c yqeToM c?flaTr{fl

CuaA r,rur:encrrBuocrrr rlocJre Maxcr{Myrfa Mo]r(er 6rrm o6ycroBJren HaH pac-
r.rrr{peflr4eM rlepBouaqaJrsgo cmatoft o6,nacrlr, ran rr rrour{BarluouHr,rMvr rrore-
p.EMrr. Iloarorty, [ocile roro Har( Aocrr{rHyr MaHCr{N,ryr,I crerreHra c]r(arr{fl
k (t) : fu-, noaMoxtubr ABa cryqafl: 1) pacnrupeHr4e orcyrcrByer, I{ crlaA !rH-
Ter{cnBHocrr{ oflpeAeJIflerc.rr roJrbKo rroHrraaqr{orrHbrMr4 rrorep.EMr{; 2) crraA
rlHTbrrcr{Btrocrz rrpor4cxoArrr oArroBpeMenrro KaH Ba cqer pacmrrpeur{ff o6ractu,
TaIt r4 r{oEr43ar{rloHHbrx noTepb.

Bnasare paccMorpuM poJrr, fiourraaqrdonr{r,rx rrorepb B yMeubxreuI{u rrJror-
Eocrrd rroroxa 6ee yuera pacilrrpeur{a. firn sroro seo6xoAr{Mo peur{rb ypaB-
Hegr{e 6anauca (6) upu (dUldt)"p:0. TorAa AJr.fi r.rBMeHenr{f orreprrlrr eJrex-
TpOEa cO BpeMerreM IIoflyquM Br,rpa]fieEr.re

E (t) :, ,,(t -# * noLk^t) , (211)

rge E, - arreprr4fi eJlenrpoua B MoMer{r oxorrqarrufi c}r{arurs (lt (t) : k*)
TaH xax Ba BpeM.rr clr{arrd.E aHeprrr.E aJrenrpoHa rraMeurrJracb, rc a (24) BMecro
E, cneAyer noAcraBrrrb BHaqeur4e E (t) va (10) npu k (t) : ft-. l1oc.ne raxoft
rloAcraHoBnra 6y4eru r{Merb

E (t) : E,k'l;lt -'#","(+ ffmn*
tge Eo - rraqaJrr,Hax (no crxarraa) eHeprr.{fl aJrer(TpoHa; ,?0 - Haqailrnaa (4o
cxtarr,rn) rrJlorrrocrE, cpe4r,r; ?r0 - cr{opocrb c}r{arr{fl o6"racna (r uaruerr,r cJryrrao
trpIIIIflT0 ?lo : COnSt).

B (25) orcqer BpeMeEr4 EaAo Becrrr c r\{or[eHra rrpenparqeHtrrrr cx{arr4fl, r. e.
HorAa k(t): /c-. SauetuNr, qro rrprd orcyrcrBrrr{ c}r{arrds (uo- 0) (25) ue-
pexoArdr s o6srsnoe Bbrpalxerrr{e AJr-rr rroHr.raarIrrouur;rx rlorepb, Ho orcqer Bpe-
MeHr{ BeAeTCfl C MOMeHTa [OflBJIeHI'Lfr AJIeI(TpOHa.

Tenepr,, trpollaBeAfl rpeo6paaonaHrlfl, anaJlolr4irlrbre BlrrroJrlreutrtrlr a $ t,
IIOJIyqTTNI BbrpaErer{r{e AJrfl r4BMerreEr{fl rrJrorrrocrr4 rroTo(a B Br4Ae

,s,(,): #q+#hrk(W)

+ k:* il), (2b)

Y-1---;,,

IAE

flepexo4r
cI4MyMa r{

* [, * L#P (#)""1-(r-r), -?,

BL(t) : r'# ",t(+ +tnk^ { nk t).

1+M

l'"

(26)

(27)

It OTHOCI4T0JIT,HbIM BeJI[q[IIaM IIJIOTHOCTI{ IIOTOfia B eAIdHI'IqaX MaI(-
BpeMeurt B eAr{r{r4rlax AJrrrreJlrrrocrtt c')t\artrrfl /*, floilyuraM

H:It4ru(t",+#+)
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flaparr,rerp M gaerca coorgoltreulrleu (23). ?ItaH, BbIpalI{eHI{e (27) npegcran-
l.ser co6oft rrBMeHeHIle rrJlorHocrr{ rroror(a co BpeMeIreM Ba cqer r{oHI4SaIII{oHtrLIx

rrorepb rrocJre oKoHqaHufl clr{arr4rr r4 c yt1g16on ero poJII{. Ecnu crHaTlre orcyT-
crByer (ao:0) , ,ro (26) [epexoAr4r B.Bbrpa]fieHrde AJrfl I,IsMeHeHIdfl rlJloruocrr{
ITOTOHa TOJII,KO Ba CqeT I,IOHI,{BarU4OHHLIx IIoTepb, I4, IIOJIO?I(I4B lt* - 

t, nUeCrO

(27) 6yaeu r{Merb

, (28)

IAe TaHlr(e oTcqeT Bpelrel{I4 HaquHaeTC.[ c l,Io]'IeHTa IIO.flBJIeHI4rl SJIeI{TpOHa'

fIo {opruyne (27) npoReAer.}bt pacrrerbl orrrocr.rreJrl;uofi utotsocrrr rrorona

4Jrf BHaqeHuii napal,te'rpos M , \ fi lim, npI,I Iioropllx Bo Rpe]{.fl c}I{aTIrIfl I(pI{BbIe

S (4/S- paclloJlararcrc.s s o6Jlacru,4 (cnt. {ur. 2). Peeynsra'rrr BLlrII,lcJIeHIlfi

,pbgc"uureHr,I IIa Sur. 3, rge o6oana'Ierrl4.fl re ?r{e, qro I,r ua {rar. 2. tr4a {nr. 3

BrrAr{o, qTO c yBeJUIrIeHueM napalleTpoB y tt lt* Bo Bcex Cilyrlaflx l{pyrl4ana KpLI-

Br,rX, xapaxreplltsylo1ll{x Clra[ nJIOTHOCTII IIOT9Ha, paoreT c yBeII4rIeH$eM M 1

npyTl{Brra HpI4BLtx TaH}I{e pacTeT, Ilpl461rld]fia.flcb I( cBoel{y npeAeJlbuo}{y aua-
qeuulo, noropoe rer[ 6oJl],rue, ueM 6orbrle \ lT knl. !,ln ncex \ vr knx B]Iaaleutr{e

M , uauuuat c Horoporo HpyrIdBHa Hpr4Bbrx npanTllqecxrr ocraerc.fl rlocroflIlHoii,
6nraaxo K M :3,0. Taxan BaBrrcr{r(ocrr S (t)/S- or M (npn M } L) oana-
qaeT, arTo Ba Bpet{f c}r{aTr{.fl SHepreTuqecH[ri cIIeHTp SJIeHTpoHoB cTaHoBI4TctI

HaCTOJILHO IIOJIOTI4I\I, qTO IIOcile C]I{aTI4fl I4OHI4BaIII4OHHLIe IIOTepI4 ORa3bIBaIOT

MaJIoe BJII4nHIIe Ha ero I4BI\{eIreHIae. 7I uo uepe yBeJII{rIeHI{.rI napal{erpa M $ryn
M > L) nrraauue r{oHlraarlrrouubrx rrorepb Ha crlaA rlJrorHocrr{ trorofia rre yBe-

JII{III4BAETCfl, IITO HEIIOCPEACTBEIIHO CJIEIYET VB (27).
lle auafiL{sa [pI,IBeAeHHbIx na Sur.3 rpa$uxou Mo]I{Ho BI{Aerb, alro IlpI4

Hexoropoft HoM6LIHaIIuI{ flapal{erpoB M 1 \ I lt* cnag IIJIoTtlocTIl IIOToHa

rrocJre Maxcr4rvryMa Ao ypoBrI; 0,5 ea BpeMtr t :20+t/t0 cex. Molr{Ho o6'bflc'
Er,ITL tr{OHI{BaqIIOHEIIIMI,I nOTepflMI4. OguanO Aa?I{e B CaMOM 6naroupUmuoU
Cryqae rl:pw ltn : t0 u y - 

/1 qna o6tacUeullfl cnaAa IIJIoTIIocTI{ IIoToHa Ba

yHaBaEI{oe BpeMfl Ao ypoBH.rI 0,5 ueo6xolu4Mo, sro6Er Hogqegrpaqrlfl (xo-
JIoAHofi) IIJI&BI\{Iil 6r,rra 6onrrue 5.1010 cat-g.C yMeHbIIreHIle\,I B orAeJrbHocrlt
Halr{AOIO I4B IIapaI\teTpoB /r?n I{ T oIIa [pI4HIlMaeT exl,e 6OIbXrI4e aHaqeHl4fl tr{

Mo)fleT IIpeBbIIuarL BeJII4rII,IEy 70L2 cJL-?, [pI{ ItoropOit nacryUaeT IoJIHoe BHy-
TpeHHee orpalr{eHr{e. B sacrHocTr4, rlpl4 ltrrr: t0 g.na \ : 2 fr kr,, :3 Ana

\:2 ra 3 Cua4 rrJrorgocrrr rrorona raAer r\[eAJreHuee, tleIrf aro Heo6xoAl4\{o AJrfl
o6rscueura.s cnagarouleii aIacrl4 BCIIJIecHoB paAuouBJlyqeuufl. flpu raHrax
IIJIOTI{OornX CpeALI HOAfrSUqueHT ItoIJIOIqetrIItI Ha BOJIIIS X : 3rZ cru O.reu..b

BeJII4n (ou paiter flplr c]r{arlrl{, }Ieci\(orpfl Ha paaolpeB TIJIaBMI,I; cirt. (4a)).
O4uano ,rapn4y c paccN[orperrHrrl\r Bo3]\{o}Hefl r{ Apyrou npaftuuii cJrytlaft'

r(olAa eJrefirpoHlJ IIocTyIIaIOT g o6nacrr reuepaqla?I IlelpepblBuo B TeqeHlte

Bcefi Afl1arelr,uocru uapacrarouleft qacrr4 BcrrJrecna, Aocrr{ran uar,r6onlureit
BeJrtrlarr{Hbr B r\,raficr4MyMe BcrrJrecHa. B orolt cJrytlae Aflfl pacqera crlaAa rIJIor-
IIOSTI{ IIoroI{a Ba CqeT I{OHIlSaqI4oHHLIx IIoTepI, MO}I{go ICIIOJI],3OBaTb Bblpame-
Htre (28), IIoJIoEIIIB ttL- O. Ho u e4ecr, B 1yq1rte-]vt cflyqae_Mbl troJlyqaeM Heo6-

XOAr,rMyro HoHIIeIlrpaqIdIo qacrlaq 5.1010 car-8. TanUM o6paso1vl, o6tscuenue
ctraAa trJroTEocTr4 rroToHa roJtbno 3a cqeT I{oHITSaTIIIOHIIbIX trOTepb BcTpealaeT

BarpyAEegr,rfl. B cr.t{Bl c Drr4M AaJrbrrre paccMorplrM poJlr, pac[rdpe]rr,{fl rl3Jry-
uarorqefi o6nac:rra Ha crlaA rIJIorHoCrrd rloroHa.

$ 3. Pacruupeul{e o6nacrtr reaepaqlrrr

flpu pacmupeur{r4 o6nacrlr 6y4er upollcxoArdrb yMerrblueur{e Harlpr}r{eH-
E6CTII MaIHr4TIIoIo IIoJIfl, a cJIeAoBaTeJIbIIo, I[ SHepIIdI{ SJIeRTpoHa. HpOlre

aroro, aJler(Tpofbr 6y4y, repflTr, cBoro auepulro rr 3a caler llor{r43alll{o}rulJx
troTepb. EcrecTsegHo, 6y71er Ha6[roAaT],cfl crraA rrJrorgocrrd troror(a.
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tr4ar,tesenrae r{aIIrI4'tHLIo flOflfi (rrocrre flpexpaIIeIII4fl cx{arllfl) r upegnOlo-
}r{eHr,rr{r rrlro pacllr{peHrre rlo ceqeHl4lo cr{JIoBoii tpy6nu oArropoAHo' MoEtr{o

3&III4CflTL B BI4Ae

H (t) : k, (t) H^, 1)- ko (0 > 0,

r1e lilp (l) - crerreur, pacrurlpeIIIIf , H,n - BHaqegllte HaIIpfl)I{eHEocrIrl
EtrTIlOrO rroJr.fi B ltoHue cx(aTlllfi, T. e.

(2e)

Mar-

(30)Hrn.: lt*H n,

rAe k?n - MancrrMaJrbgoe Suaqeurte creneHll c?rtarl{fl, H o - Halpfl}HelrgocTb
MarHr{rHor6 IIoJIfl Ao c}I{arllfl (ua.ransuoe BHaqeHIte). Tor4a (29) ruoxrnO uepe-
ilI{OATI,:

H (t) : k*kp (t) H o. (3r)

(34)

(35)

f{nr upocrorbl MLI [peAIIoJIaIaeM, qro paClII{peIIIae o6rracr1,r [pol{cxoAtrT c
11ocro.flHnoft cltop6crblo. Torga [oAo6uo roMy' HaI( aro 6EUI6 cAeJIaEo AJIfi
clr{arlrfl B [10], Bblpa]r{eHr4e \Irr,. ke(t) Mo?rtHo rlpeAcraBr{rb B Br{Ae

kel):Fh' (32)

tlie up - cr(opocrl, paculr4peHr{fl Tpy6HI,I' rMr.rn - paAr4yc ceqellrrfi Tpy6Hr'I

B HOHqe cfl{aTil.fl. Bnogn o6oauaqesraQ ?)p: frao(uo - cltopocTb C)I{aTufl) I'I

Br,IpaBEB rMEE sepea ManctrMaJlbHylo cTeIIeHr, clltaTll.fi fu- r,r uauanbnblfi paBMep

ce.reilr.u rpy6fiI4 7'0, coorHollreHl,re (32) ilpeo6pa3yeM K BrrAy

(33)

B (33) BpeMfl Bbrpalr{eno B eArrrrrrr{ax AJrr{reJrbl{ocrr4 c}r{arr{fi o6racM, r. e.

rlpor43BeAeEa lropMldpoBHa BpeMelru.' 
Cornacno [14, t0], rtpla pacmupeur{r{ eHeprr{.g srlenrpolroB 6yger y6rrratt

rro saHoEy

E (t) : Erk:l'$).

Hapnqy c errrM 6yge'r ulrerb Mecro uaMeuenrde erreprr{rd oJrexrpolroB Ba crrer

rrorrr{Baqr.roHHbrx rlorepb. fIoarouy neo6xogralro paccMorperb ypaBHeHue 6anau-
ca BI{Aa

/dE\ /dE\ /dE\
[a) : V'),+ \.;r),'

Sgecr
tdT\ t - 1 d.kol)

\T )o: T * r;6 --nt

(#),:2$ nsLk*k'(t)'

Pemeuge ypaBgeuufl (35) paer nnpam[nre IJIfi'EBMeEeEtrfi agepr6u aJlenrpoua
BcJIeEcrBEe pacmtrpoEEfi c yqeToM UoHtrSaqtrOEELIx troTepb

E (t) : n$f'1t| +# ,,,L [ + ikt|',1t1r"ko(t), (36)

rge E, - Erreprr,rfl aJrefiTpolra B MoMeIrr oxonqaul4fl c)fiarufi (k (t) : It,")'
B (36) neo6xo4uiuo yqecrr, uBMeueurre eueprr(r{ aJrenTporroB BcJIeAcrBr{o cH{a-

,ro, ,ioero*y u*e"to Er na4o rIoAcraBr{rl ina'resrde E (t) ua ({-0) npu k (t) :
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: k*; onouqareilbHo rroJIyrII,IM

u(t) : a,t/;rt:tOll,-u*",L*(rrr,, -lrn*,t,D], (32)

rge Bo, 7Lo lI ro - HaaIaJIbHbIe 3HarreHl,r.fl aHeprrllr aJreRTpoHa, nJlorHocrl4 cpe-
Abr r4 paAr.ryca cflnosoft Jpy6Hra coorBercrBeHrro, HaK ra n 1ZS;.otc'rer BpeMeHr{ u (31) BeAerc.E c MoMeHra npe*parr{eHu^ cfi\aru.fl.. cne4o-
BareJrblro' BlrpallteHr{e (37) npeActaBJl.fler co6of,r raaueuenrae aHeprr,ru peJrflrr{-
BI4CTCnoro 9JreHrpoHa co BpervreHeM 3a cqer paculrpeHr,rfl rrpeABapr4reJrbHo cma_roft o6.nacrrl lt c yrreroM rroHr{Baqr{onHbrx rrorepb.

EcrecrseHuo, rrro uanaeuenrae a_Heprrrl4 gJrenrpolroB rrpl[BeAer n gesopua-
qrrfi I'rx cIIeHrpa. flpouano4a npeo6paaonar{r4e Drreprertrrqec1oro crerirpa aJre1-
rpouoB (cu. S t), noryuuu BbrpameHr4e AJr.rr urorr{ocrr4 rroroxa

IAE

.\',,(1): "' 
ltQ ll" tr:r..rt l;tri,;'r, ;'/'v\('/- :-ttl,TJ .1t',,,t''t'\r)\,,tt" ) ,/

, [, * effi,e (#)',,)"'-",- ?,

B z(t) :'# r,, * ltn U* *,,, k, (r)f
lt KQ - const.

tr{enenenue trJrorrrocrrl rroroxa (BB) npe4craBr,rM B eArrrrrduax, orgecerrHbrx
n aua.ieuuro rroroHa B MaHcrrMyMe cxarrr. flpra erou 6yg"*'r*ur"

t Iiur

(38)

( 3e)

t + ke(t) *(t - +'#*)
(40)

3anr,ran, qro rprr fr : A (pacruupeuue orcyrcrByer) Sopmyra (A0) cBoArtrcff
U (27), T' e. H BbIpaIfieHI4IO I{sMeHeHu.E IIJIOTIIOCTII IIoTOI(a Ba cqeT r{OHraBa-
IIIoIIHLIX IIOTepb, :

FIa ocnonaurara (40) 6r,rnn nporaBBeAeHr,r pacqerr,r r4BMeHeur4fl rrJrorHocrrr
Iroroxa rrprr BHa{eHrrI} n3paUerpon: /c,, :3, 6 u l0 4la M q lVIo (cnr. $ t_),
\ :,2, 3 u 4, r. :017; 0,3; 0,6-u t,0."HauoMHrrtrr, qro BAecr, uapaMerll ,j -orEorneHrire cHopocrlr pacurrpeErr.fi n cRopocrr{ c}flarrr.fl o6nacru.

Peaytr,rarr,r sbr.rscfleuufi AJrfl !t* :'1,0 [peAcraBJreru, , ,r4a rpa$rzron
ua Sur. .4 (rpa$ra*r'r g'.n h*: 3 , 6 umeror ariloru.rsr,rfi xo4 ra BAecE, He rrprr-rogarca). lra arraJrr4Ba arr{x rpa6ranon cJreAyer? qro c yBeJrr{qeHr4e*, ir^,
\ 14 il Ailfl OAHr{x r{ rex }fie eHaseuuft M xpy,rvzua Hpr4Br,rx pacrer, r. e. rrJror-
HOCrb rroroKa cnaAaer.6r,rcrpee. flpra ueroropoM sHaqeHr4r{ napaMerpa fr - ro
upu {uncupoBatrHr,rx k*, i xpunue 4ra uc6" enasesuft M utusatorcr, r. e.
r4SMeHelltre rrJrorHocrr4 rloroKa co BpeMerreM [partrr4qecHrr He SaBI{crlT OT rrapa-
Merpa M. 3ua\e:nlzra fr: ro^yr,e;1iunBaerc.fl_ C yuenr,urenvew k*; ra6, Harrpr{-
Mep, AJr.rI k* 

- 
70 ro: 0,3,.a AJr.E k* : 3t6 : Q,g. Orueurlr, qro ro Mepe

yBeJU{qeHII.s M pnn aua.renufi fr l ro Kpyrrrslra Hpr{B]rrx pacrer. 3To oaua-qaeT' qro [OMIIIIUpyrcqyIo pOJIt, B yMeI{b]IIeHI4I4 IIJIOTIIOCTLI IIOT9I(a [pr{ MaJrbrx
CHOPOCT,EX PACIuI{PEEE,E ZTPAIOT B OCIIOBHOM I4OHIISAqtrOEHbIE IIOTEPU. SATEU
C YBEIUqEH]/.EM fi (r } UO) I(PYTIIBEA HPI4BBIX YMEIIbIIIAETCA C PO"'O.* M . TA.
HOe pactroJroE(eHr4e HprlBr,rx rtpv r. ) ro yxaar,rBaer Ha ro, qro B ETOM cryqae Ha
ge{oprr,raquro oEeprerr,rqecnoro ctrexrpa aJreHTpoHoB 6ommee BJrrrflHr{e oxa-
Sr,IBaer cHOpOCTb paour{perrr4fl, Ee}nerrr4 trapaMerp M. crcgyer orMerr4rr,, qro
TgIo o6nacm yexly Hpr4BbrMrr, coorBercrByroqlrMr{ rrapaMerpaM y - Q,M 

= 
0 rt fr:7., M :0, :rtoxuo BatroJIr{I4TE npr{BErMrd Ilprr Eenpep},IBEoM rrB_

MerreHr{u trapaMerpa z or 0 go 1,0 Ntn M : A.

H: k;u)l
]-'
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IzIa Sur' /r ultAno, rlro Hpyrl'13I{ti ltptr{BLlX, xapaxrepllsylorqux crral

IIJIOTTIOCTI,I lIoIIoHaJ ],I3tr'1EH,flCTCfl B ]III4POI{I4X ]IPCAEJJAX, .JTO II€JII,3,'I IIOJIYIII4TIT

roJrbnoBa crler l{olrr{salluouHr,tx tlorepL (t[ur' 3) . 'lel'r caltr'lrt noflaJlalorc'l 6o-

JIeC xlllpoI{I4e BoBl{o}fiIIocTL{ llJIfl o6tflclflegl4q 0IIaAalo1r1eill rIacTI'I paAI'I0-

B CNJ]ECI{OB.

$ 4. O6c1'xtgelrue pe3\'"rrurflroll

I4g coellecuroto llacctr,IoTlleHl,r.tr nllr,{Blrx, ltpI4BC/\eII}tl,f\ Ha {I41" 2 tt 411uy-

I{O, IITO B lrpl4r.Iqr,Illc oHr,r I'IoIyT OILt4Cl'IBaTb paAI,IoBClIJJeClill ITIIIIyJIbCIIOIO TI',IIa.

Colocranurrr loJryqeI.rHrJre RrnIxe peByJtLTt-trll c Ha6JrloAao}{bllr'Il,r BCrI.rIccI{a]!1I4

pa/(r,ror,rsJryrreHlrr1. c cloii rlcJrr,ro rrra i5] 6u;rr,r B3flrr{ Tlltl BCnJIecHa I4IIIIyJI]TCIIOIO

xapal{Tella Ha 1loJl}re ),":3,2 c,1r. Coilocl'ttBJrel{tle 14x o reolletl{qecHl4}{ll ltpll-
BTir\,r!r 11potr{BB9I{IIJIoob c.TIeAyloqllNI o5pa3o}'r. Bt:rt;tCCltlr 6r,r;tn lepeorpOSHLI

B OTITOCI,{TeJIb}ILIX eAI'IHI'IqAX, lIpl'IBeAeIIHLIX It Maltclt}Iyl{y I',IHTeI{CI{BHOCill',{'

ila.r.clr xB ce\'tciitoTlla'ItpI{BI-I,t +^. 2 AJIrI Aarrllol'O RC'nJ]eCHa BLt6ItJ aitacl' rtl
Hpr,{Bafl, noTopafl. Hal4,lryrur,rll o6paaoru outr{oblBaeT upel,tcnu6r,l xoA lrapacTalo-

ufer:r t[aat,L ]ICIIJISCI{a, IlaiiTln Hy}i{Hylo Hplttsylg, }{bt reM Catr{hl}{ }'lo}lteNf yCTaIIO-

Br{,lrr, B}rflrre}rr{fl rrapal\{erpoR ll/1 , \, km w lr,, ttoropl,te Moryr 0lMcblBars Hapa-

cTarorqyrc tl&crl BolIJIeCita. o'resll/ulo, qro rlapaMerllll M, \, h,,, Tr t,,r, taailt'

AeHr{Lre IIO BOBpaCTaIOU.\eli qtl0'lll,I, AO;lt}IiHbt yrlI\UTBOBaTL R OIII{CaIII{I4 ee ClaAaIO-

rqer,i $aarr . Ilootouy /lJItI onl4caHl{tl c1ra11a tscllJrecHa ]Ill QI4r. 1t AJIfl ua[A€HIIIix
IIapar{eTpoB lvl , \, hr,, u tr,, Haxo/\r{Jrocb ro SItarICIII,Ie lapal{erpa r, IpI4 IiOrO'

poN[ r(pr,rBarr HaI4JIyu1lll4ln o6paeou coRIIaI{aJ]a c xoAo}l cna/(alon'\ei{ uaorl{ IIcIIJIe-

cna.



...- llqyge'r raHo,o conocraBrreHV., IWn rpex BcrrJrecHoB: 17.X tg57 r.,29',\I 1957 r- r'r 9.III 1g5B r.- npr{BeAeHbr na t}ur. s. 5ge"u curo,rHoii.ur,r-
nr4eli lrpe/lclraBJleIl upelreun6ti *o4 untencl4BEocTll yr{aBaHFrr)Tx BCrrJrccr{oB, anpyli{narrr{ - r0/( reoperr,rqeLr(r.rx Kpr,rBr,rx. Bcnrecrt 17.x lg57 r. oflrrcbr-
Bacl'cfl I{ByMr{ r00perrrrrecHl4r,rr,r irpr{Br{lru (uapacraHr{e r,r cnaA) CO cJrol\yrcqr1_lii,r BHilrrerrr,rflNrr.{ rrapauerpots: li:r.: L9, M:0,3, y: 3,0,'/rr:13"5 cen.,, ...^= 0.2. /{an Bcl,lccna 2g.Xi lgST r. k,,: l},'lll _'0, v": 4.0. t,_ _:105 cer{. r{ *:0,4, a AJr.rr BcrrJrec1a g.III"lg5B r.'lt*:8,' fu :ij;y"1et*: 135 \t fr:0,2. vra orrlx [pr,rMepoB BrrAr{o, qro A[.rr na]r{Aoro BctrJrecqa
xapaHreprrbr cBor4 BHaseHr,rfl napaMerpoB, Tar, uaupr.rr,rep, noHasareJrr, Ea_qaJlbHoro EHeprerr.rqecnoro c[-er{Tpa srrenTporroB y Mo}r{er 6urr, paatrqgbrM;
IULE oAHoto BcrrJrecna y:3,0, a ,qJrfl AByx Apyrr4x _ y :4,Q.tTaxxre rrlo_lrrer 6l,rrr, paa;rr.ruuoii r,r Mancr4r{aJrr,rrarr crerreHb c}Harr4a r-. d"u" 

"rpr;arpk* u mcuottr,ayx (3) , MolI{rIo oI{eHI{Tr, BeJI[rIL{Hy r{Br\{eHerrr4.E nrauei,iurrx puuona-
poB l4croqHltxos. B IIa[rI,rx cJlytlaflx flotrepeqHble paaMepbr I4crorIHI{noB B MaH-
cI'lIIyN{e I4HTeI{CpIBHOCTI{ BClrJrecKoB yMeHbIxI{JII4Cr, IIo cpaBHeHI4IO C HarlaJrr,HbrMr{
npr4r\{epHo.B.3 paaa, 'ITo n o6qerl corJracyerc.E c HerrocpeAcrBeHHbrMT r,r3Me-penrasun [2].

flaparuerp t,,r, xap^ar{Tepr.rsyroqraft AJrr4reJrbHocrb c}r{arr{fl, cocraBJrfler
AJrrr llByx BcrrJrecHoB 135 cen. r4 AJr.E oAEoro - 105 cex. ognaxo, raK Itarr B
Ha{aJIe c}I{arI{fI lrJrorHocrb rloror{a HapacraeT oqeHE, TIJIaBHO I{ TOJIbKO B r(OHI{e
c7I(arl'Ifl npol{cxoAI{r ocHosnofi n 6ucrpuii pocr rlJrorr{ocrr{ rrorona, aro BpeM.E
IraNIHofo IIpeBbl[raer ua6lro4aeltylo AJrltreJrbHocrb rrapacrarorqeii {aar,r ndnle-
cttos. 3To paBJlrrtrl{e Mo}r{er 6mrr, o6ycnoBfierro HeAocrarorrHofi uyncrnurerr,-
rrocrbro anflaparypr,r r{ Br,rconr4l\,r yponueu {ona,

3rlan 4.ua AarrHoro BcnJrecHa sHarreHr4fl napa\,rerpoB k* u M, Ha ocHoBa-
uur,r (2) _MOE{}rO Onpel\eJrr4Trr orHorrreurae cHopocrrl c}r{arI4.E H HaqalbHoMy pa3-
lrepy o6nacru. 3T'o orrrolxeHl{e AJIrI paccMarpr4BaeNrbrx BcrrJrec6oB cocraBJrfler
B cpeAI{eM uolro =' 5.10-3 cen-t. TIpwrr4Mafl, corJracHo [2], ro = B.lOe c,rc,
cHopocrr, clr{arr4fl lrotryt11411 pannor,i uo = 400 nttlcerc, Tanrae sHaqeHr,rfl c6o_
pocrefi xopolxo corJracylorc.E c AalrHrJMu orrr,rqecnrax na6rmgenrafi no BpeM.fl
BCIrbIlrreH. Cpe4naa cnopocrb .p_acrurtpeul,r.s o6nacrra flocJre c]r{arr{fl no rpeM
BcrrJrecnaM cocratsJrfler ur;= L20 nwlcerc,

,(na 4nyx BcrrJrecr{oB BHarreHtrre napar\rerpa IVI : g r{ IIJT.E oAuor o _ M : 0,3.
Tati tran Dror IlapaMerp yl{aablBaer Ha poJrb r.roHr.r,ar{I{orrHbrx trorepb, r(oropr,re
B CpeAe BCeIAa OTJTUqHLI OT HyJr_fl, TO B I{ailrei\I CJlyrlng M :0 OBIIaqaeT, rrTO
nt <1.

. /{,rrr B.rJreona l7.x 7957 r. (M:0,3) Ha ocHoBaHr{r{ rroJryqeHHr,rx BHa-
seHnir rlapaMerpoB, r,rcrrorrr,By.s (23) u (t6a), uoly,rlrNt no$'|,: g.tgs ctL-B.atl2
(gnx 4nyx ocraJrllllJx cJlytlngu aro rrllor4aBeAerrr.re erqe Mer{brrre), Ecrr npn-
HfITL Ir arIaJIbHbIC BHarleHr{fl r\,rarHl,rrHoro rroJrrr II o : 25 e , ro n o := 1. ,B .l}e cnt-B .
B arolr clyqae rrytlTo:106'K:roaS{uqrreHr rrorjrotrIeHrdfl B }ra1crdr,ryNre cma-
gtn (cry. @a) u (116) upu k.,,: t0) p =, 7.LO-.L, a orrrtr4rrecxarr rorrrqa r = 0,3.flo uaft4eulrotlly Brraqe:rr:,;rro no npeAcraBJraercfl BoBr{o}r{Hr,rl{ cAeJrarb rpy6yro
oqeIIHy BIicorLI I43Jryqalouleiir o6"nacur. Ectr,r upraurrTb pacrrpeAeJrer{r4e DJre(-
r:pourrot"'r ItoHqeHTpaI{I{I,I B ItopoHe }IaA aHrI{BI{LIr{r4 qeurpaun corracuo [18] ,
TO noJryqerrHoe sHaqeHr4e no 6yger coorBercrBoBarb BrrrcoraN{ nop.frAna 0,1 1?o
ua4 $oroc6epofi. Cle4yer-iloAqepxr{yrb, rrro ara oqcur{a Brroorbr rrocr4r rrpeA-
Bap_I'rrc.rlr,Hblli xapantcp. B garrneiirrrent, ecJrn yAaorcrr onpel(eJrr{Trr KaHr4M-
lu6o 71pyrl'rM IIeBaBI4cr{}ILIN{ }{eroAox{ rorrr 6tr o4uu r4B BBeAcHrrrJx HaMI4 napa-
MerpoB, To Br,rooTy o6nactll reuepar{ul{ paAr4oocnJrecr{oB }roxrro 6y4e.r ycra-
HoBI{TL 6o,nee to.tuo,

,{trree oi{e}IIaN{ rloJrl{oe qr{cJro oJreKTpoI{oB, ueo6xo4l.rnroe AJIrI o6t.scueuras
ua6uro4aerrlofi uror:uocrr{ rroroHa. ,(la a:roro, r,rcrroJrr,By.fl rr,rpaxreuun (tg)
u (20) AJrrr rroJrrroro .rr.rcJra peJrrrrrrBrdcronr{x aJrenrpor.roB, r{BJryqrrrunlr{x rra Aar{-uori qactote, rtoryqr,Il{

Itr, (r):.9,(t)'#(n , (41)
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@nr.4. Cua4 otuocuterr,uotlrJrorgocru trorofia 0":3.2 c,ra) co speuegeM trocJre uaKcu-
MyMa crr(ara.E Ba cqer troEaaaqrrorutrx trorepb u pac-zpeurr o6nacrz frpfi. ltm: '70

't : 2; t\$tl *: 0,1 (o6racrbc); M : 0 (Hpr4DaE I)i M :0,S (fD; M :2,96 (ItI)i :fl.p:,1,Batr IV
(.&1 :11,5; It[ :23; U. : L6); A,rrr *:0,3 rpr.rBaq d (M :0; M :0,8i U :2,9t,; 1(m : {lf)Ivl : 23; ItI : 461' ,[r.E r: 0,6 ((6Jacrr, ci rtu]t\qflfi rpagrqa M : O, BepxRffE rpannqa 7a :28

,UJrrr r : 1,0 (o6racTb l; Hr,rx{rIEE rparrrrqa M : 0, BepxHsfr rpaHrrrla yt : 2g);
r:3; ]]un r: 0,1 (o6racrB c)i M :0 (npr.rBas I); M :0,8 (II); M :2,96 (III); HpuBarr tV (M :
: 11,5; M :23:, Ir[ :461. I(Jrn r: 0,8 (]rpxBafl (1; IvI :0; IuI :0,8i M: Z,g6i IV : ll,bi M:
: 23); anq r: 0,6 (o6Jracrr, ql;,lrrr\nnn rpaur{r{a M :0, Bepxrrfl.fi rpan}rrla U :23); ErE s: 1,0 (06-
racrr, l; IrlDr{Hrfi rpaEr,rqa M :0, BepxHrr rpaErrrla M :2Z).

?:4;,ufls,c:0,1 (o6racrbc)iM:0(HpraBar{D;M:0,8(fI);HpuBaEI1l(M:'.2,95ilul :
: tl,5); t1Jrfr c : 0,3 (o6lacrr d., r,ur\ilfr,fi lpanrzr{a M: l!,b, Bepxgrrg rpanr{qa lt : 0); Ilfl'rr : 0,6
( ooJacrb e; EfiE{fififirpar,lr]qa M : 0, nepxns:r rpaEr.rqa XI :ll,b)i JtJrs r : 1,0 (o6aacrn l; H]4X{HEE
rparJnrla 1[ : 0, Bepxr].E.E rpai{rrqa U : Ll,b)

@ur. 5. Ilpunreprr cotrocraBJreEtr.E BcrrJrecroB paAuozanyqeuuff Ea Boiluo ]u:3r2 ctt c
TeopeTaqecREMrr peByJrr,TaTaMlr

Cruomnan J;.il7d tfr - xoA na6uroAaen.rbrx BcrrJrecfioB; Hplurrrr _ BDIqrrcJreEEDre BHaseRr4fi
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rAe Sv (r) - ua6lrcAaeMar rrJrorHocrr, rroror(a Ha rracrore v n 4auur,rfi \{ol{enr.
Oupe4elrau qr{cJro aJrer(TpoHoB B r,{Bryqarcrqefi o6nacrr,r, orBercrBeHHoe

Ba yHaBaHHLre BcrrJrecHra, tr4cnoflr,eyrr BHaqeHI4R nafi4euur,rx napar\{erpoB AJrfl
arr,rx BcrIJIecKoB Id BeJII{rItr{Hbr na6rro4aeulrx rrJlorHocreft noroxa B r{a(cur\,ryr{e
,S- [3] Ha BoJrHe 3,2 cm,, HaxoAr{M: AJrfl BcrrJrecxa t7.X 1g57 r. senu.ruHa
Nn 1031 eneHrporroB, AJr.fl Bcrrrrecna 29.XI1957 r.* Nn - 1,5.10s0 r.r 8.IIl
1958 r. - Nn:7,64.L030 a;nex:rponos. 3rra BHarrer{]4.fi 1[, xopouro corJracyrcr-
c.[r c AaHHbrr,rr4, rroJryrreHHr,rMr{ s 12, 6, 7].

TaHuu o6paaom, MolItHo BI,IAerb, rrro rrpr4 o6sgcuenrara BcrrJrecxoB paArlo-
Ill3flyqeHl4fl B CaHTI4IVIeTpOBOM AIIarIaSOHe Ha OCHOBe IrpeAnoJroE(eHr,{.fl, qro !r3-
ryqarcrqafl 06J]acrr' co BpeMeHeI{ C}r{I4Maerc.fl, a SareM pacmllp.rrerc.fl, SHarreHl4fl
trapaMerpoB, xapafirepr4ayroqrrx r{ar( r4aJryrrarcqyrc o6racrr,, rar( r{ errepre-
rnqecKlait cllefirp SJre(TpoHoB, corJracyrcrcrr c coBpel{eHubrr{rr rrpeAcraBJreHr4-
flI1tI4.

B aart.lloueH14e orMerl4M, qro 11Jrfl AaJrrrHefiruero paBBr4Tr4s uccregouaHr,rfi
B SToM IralpaBJreHr4ra xpafine BaE{Hbr ua6nro4arenbHrJe AaH}rbre o rouHoil crpyn-
Type BcrIJrecHoB Ha paarrrqEblx qacrorax r{ o Al4}ra}rr4ne r4BJryqarculrax o6.na-
cTefi.

Anroprr rpr{rroc.rrr rry6onyro 6naro4apRoc.tb rrJr.-Hopp. AH CCCP A. ll. Ce-
BeprroMy Ba r4rrrepec x pa6ore r{ r{eEEoe o6cyxt4enne.
27 $enparn 1967 r.
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A}TAAEMI4fl HAY}I CCCP

I-i 3 B E CTIIfl I{'P bIMCIT OI{ ,A CTPO O I4 3 [IT-I E CI{ O}T O E C EPB A T OI'tr{ I'I

Tou XXXIX, 1969 r.

,,:l(a,fa)dr.

81r.

O IJIYEMHAX OFPABOBAHI,Tfl I{ET(OTOPT,IX "III{HI4fi
[orJIoIIIEHI4fl B ATMOCOEPE COJIIIUA

B,T. B?Je&&aex,uil,

onpeAenerr,r es$etrrrrnrlbre r.ny6uur,r o6paaonanna ;rr.rrnii -no-rloqeEufi 
s COIUeqSofr

arrrlocife'pe, ,lcuoruiyerurx [rfi Barrrrg,r M_arrtrTr_oro rIoJIfi Ea groftuolt-uarulrtorpa{e.}tpnn4-
;5!r'{g{p;apiiqecx"or;#'p;ilp;, AH cccp: }\t\4s08ia250, 5302 (Fe I), 6103 (Ca I) n
4552r ([Ba II). i

oN DEpTHS OF THE FORMATTON OF SOME\nSOnrttoN LINES IN THE
SoLAii arrrlOSpgrnB, lv y. C. Bustausky._- Effectiv'ddepths of the formation of ab-

#;;i;; ll""r"ii-tli. -tLJ.lL*t#t..u, urlo"to. the recqrding of the^masnetic field with
lhe double magnetograph of the Crimean a5trophysicri-o-lttriuto.y: X[48b8, 5250, 5302,

1fe t1, O1OS (C; I) aild 
-4554 (Ba II) are determined.

flpn uccnegoBaHlrr{ {raara.rccnux ycnonrafi n atruoc{epax sBeBA U coluqa
qacro BoBHI4Haer neo6xo4rruo"tu ot pegeJlel{trIfl e${eirunurrx r'ny61ru o6pa-

BoBaur{fi tmrtvtit ilorJlolu,eHr{f ' SHaH[e arllx Berrdql4g rloBBoJr'fler orIpeAeJrI{TB

TaRr{e xapaHTepr{cTrlHr4 aTMOC$eplr, HaK aJrenrpo}rr{afi_TIJIOTHOtTb, reMrleparypa

uou6yo*narr, , lp., Ha pasilr4qHbrx orrrr{qecnlrx rly6lruax. B cJlyqae conuqa

agallr4e r.ny6rau o6paaonauun rrv:r,:r,fr. [oIJIoqe1rILfl IIoBBoIIfleT ral(ffie otrpeAe-

"rri "rpvrirypy 
o6ola"o MarHrlrHoro rroJrr rr ero r4al{eHer{r{e c rry6uuofi n at-

rrloc6epe Conuqa [1]. O6r;rqro rlcrroJrbByrorc-s rloJryeMrlrrprltlecRr{e MeroAl,r ollpe-

;;;;r#; rryOr" 
-o6purouurrfl 

l.wqvtfr. rorrrorrtregr4fl B coilEerluoft aruoc{epe
'("r. 

[2] , rne npuuegena uo4po6ua.a 6u6nuorpa{ur)'
' B uacrosq,eft pa6ore rly6r,rnur o6paaonanr,r s.:r;trirrit rrorrloq,eur{a o atrtoc{e-
pe coJIIIrIa Uaxo-4x"ca r{3 aHailrdsa ocHoBHbIx ypanneurafi TeopIII4 llepeHoca

itar. ,rrrecruo (crrr., Harrpr{Mep, [31), onpeAeJIeHI{e Rourypa crrenrpaJIbHoII

lltnilttfr cBoAnrc.fl K pertreHr4ro rrIITeI.paJrbHolo ypaBIIeHI{.E AJrfl syunqrar ldcroal-

nuxa S, (tr) (paccenuue rrpeArloJlaraercfi xorepeururrru)

,r - 1*Tr, n /4\,S,(t,):;(1 -r)#,r, 5 
r,,";l Ei(lt"-r;l) dt'u * t-l ry 

u, \r,,

r4,e !v - orrroltre'ue xoa{surlr"lru rrorJrou{elrr{fl B rlacrore 9 BEyrpr4 lrututrlt

ctv K coorBercrBylou,eMy xoa{Sr,rqueHry IIoIJIoIq,eEI{fl B HeIIpepbIBHoM cIIeHrpe

cr, y - AoJrf r(BarrroB? yxoAflIIItLx lrB paccMarpl{Baeug4 lr]rH.trtut B0TIeACTBI{e

rrcrrruuoro fiorJroqen?rfl; B - {yuxqur flnauxa, Et (t") - nlrrerpaJlbuatl

"o*rr*ra"unaa {ynxqrrrr flepBoro [opflAr(a, Tv - OIITI4tIeCHafl rny6raua s
IIACTOTE V, OTIPEAEJIflEMAfl COOTEOIIIEHI{EM

(2)



B coorsomeuuv (2) r - paccroflHtre AaEHoro aJreMe,raprroro o6seua aurro-
cQepbt or ueHrpa 3Be3Abr.

Ecnu {ynnqraa ,s, (t,) raareciua, To r4HreHcrrBEocrb u,,,yqe,ufl, Br,rxoA.E-
IqEIO I{3 BBESAbI B qACTOTE '\' BHYTPI4 JI.1.H]/iTT HA YTJIOBOI\{ PACCTOfiEI4IA O OtIIeHTpa Ar4Cr(a, oupeAeJLfreTCfl cooTHorxeHr{eM

oo

1,(0, p) : \s, (t)e-"l\clru11t",

a r(oHryp Jrn,r,uAaeTc.fr rurnur*ulr.*

fr, {",) ,-"'lP ,rrullt
0

(3)

(4)r, (p)

B {opuyrar (3) u (4), p:
He[pephrBHoro cIIeHrpa.

& _-(o)i,,

5 alrln)) e 'u '' arf;)lp
0

cos 0, u 19 - orrrr4rtecxa.E rry6una B qacrore rn

fleproe upra6,ruxerrre orrpeAeJrrJrocB uo {opruyue

s,)(t,) : *o -D+ [s["t";l Ei(t"- t,!) dr"

u aoo6qe .tr'

,si")(t,) : *$ *rl # isl*,, (r") Eiq r, - r,l) itt"

- JI') (r,), (61

+,sin) (",). (T)

Benu'u{Ha rv flBJr.Ee'rc.E,jqeHb croEr'ofi Synrqlreft onr[.recnofi rny6uur,r,noeroMy ypaBHeHr{e (t) rrlo{er 6r,rru perueno Jrrarub qr,rcleHHbrMr4 MeroAaMu.M' peruanr,r ero MeroAoM nfnegonarenurru* npra6nurxeurr.- B ;";;;;;-il-
JreBoro uplr6nraxeur4.fl, HaK (6UUno, 6rrn na.sr cso6oRHErfi 

"", 
ypuurerran 11;

* ,io, :,r\Tl. u. (5)

Ans ([axrnuecnoro rpoBeAeurrr BCex ouepaqnfi, ynaaanrrbrx n (5)_(7) ,EaAO Blrarb BerlnquHy r, Hqr Sy:rHrlraro onrusecxoft rny6raarr 
", ,'"oo"o6

BbrrrxcJreulrfl r{HrerpaJroB n (6) , (7)-
IJerr4qr4Ea qv roAcrrr4TbrBaJracb uo soplryr€ Tly : aula a npeArroJIO}IteHEr{,uto noo{sraqr4eEr trorJroqeH[ fl. B trrwflfi1t flBtrrfl.ercfi AorrrrJrepoBcnrau, a noas-

{mqzenr rroriroqe,rrfl B rrelpepbrBHoM cfle*rpe otrpeAeJrflercfl uorJroqeEtreM
aroMaMu BoAOpOAa r{ orpr4r{areJrbHr,rMrlr r{or{aMr{ nogopoga. Heo6xo4urrr"ia gr*
BbrqncJreHrd.fr BeJrr4qr4rrbr q-v_crrJrbr ocur{JrJrflropos 6rrnilna.sr:"r 

", [a_o], '*"_Irrasecxuft cocraB - ua [Tl,..paclpeAeJregrde reMrreparyp u 4an.nenuft _ naTar( Haar,rBaeuoft yrpexrcxoft cupanounofi MoAeJr?r'[Bl.'Hponae roro, trpeA_troJlaraJrocb, qro B atuoc{epe r{Meer Mecro JroftaJrbHoe repuo4ranaufiqecRoe
paBHOBeCI[e.

,(nr nrruracJre'r4fl irErerpaJroB 
-n (7) o6,u,o rrctroJrbByerc.s ftBaAparypEafl

{opuyna Pefiqa [9]. olnaHb ara 6o$rroyna EeAocraroq,o roq'a r{ BcJreAcrBuearoro MoE(er 6r,rrr, zcrroJrb3o_Bana nrami gra rpy6ofi or{""*, ,"rerpanon (T).floerouy Mbr BaMeur{Jrrr ee 6onee rosnot uuu}i,urtp;;ft fipuynofi
n? 16 

-ui-+J s"(ri) Ei(lr"-t"l)d"c":+,,)_, +r- {",s, r(t-u)r"l I
+ 0.4532 S, (t, * 0,ZgZ) +- 0,046g,t, (r, * 2,b07),

8r8

(B)



r\e c1lt ut - Beca r4 yaJrr,r rayccoBoft HBaAparypHofi $opuyrrr AJrfl rrpoMe-
xyrxa (0,1).

Asanr,ra {opruyrrr (8) uoHaarrraer, qro B rrpoqecce urepaqrafi oua o6ecne-
qlrBaer 3-4 nepurrx BHar{a. 'IaHas roqnocrr, BrroJrue [ocraroqua AJrfl Mnorr{x
I{eJIefi. C uououluo (B) 6rrnlr paccqr,rraubr {ynnquu rlcrorrrrr4na 

^9, 
(r,) gnx

rpex )r{eJrearr,rx nrasuii: 1,14808, 5250, 5302, rrrr:urtu HaJrbr1r4.rr [6103 fi lr:lr:nllrr
r.roHrraoBanHoro 6apua ?t4554 A. Br,r.rrrcreHrdfl BeJrlicr, AJrrr qacror 1, BHyrpr{
trrttur,zrtt, coorBercrByrorqr,rx paccroflHr,ro or uer{rpa Jrr4urr}r Af : 0; 0,025;
0,050; 0,075; 0,100; 0,L25 tr 0,150 A. Pac.rerbr 6nnra snrorrHelrbr sa gBM
<Mrancn-l> Hpnrmcnofi acrpo{rasrauecnofi o6cepnaropun. Bcne4c,rnr,re uego-
craTr(a Mecra MbT He npuBoAr4[I 3Aecb peayJlbrarrrr arr4x Bb]rl4cJreHr,rri. Orlrcrral,r
Jlr4lrrb, rITo Bo Bcex cJryqaax Synnqrzllt r4cToqHl,rHa Ee IrMeIoT Hr,rqero o6rqero c
Syurqueft fllanxa. Jh.lnura, [Jrr noropbrx 6r,rnu paccquraHr,r {yuxrlrar,r rrcrorr-
H-IiIHa, r{CttoJILByIOTCfr, !,Jrfr,aatrI{CUMaIHI{TI{oro noJIfl Ha neofinolr lrarulrrorparfe
[tpurvrcxofi acrpo{rBuqecrtoft o6cepraropuu.

f{an yrne orMeqarocb, trocJIe BrITII{0JIeHI{r{ S)rnnrllrn ltcrorIHLIHa rrlrreHcr{B-
rIocTL I{BJIyqeI{I4.fi' BbIxoAfIIIero II3 SBeBAbI B qaCToTe v BHyTpI{ JIIIHI4I4, ol]po-
AeJrrlercrr coorrrorreHrreu (3). IJ .racrHocrrr, Arrfi. r{euTpa coJruerrHoro Ar,rcra(p: 1) uMeeM

1, (0,1) S"(tu)e'u dt,.

Paccr,rorpr,mr ary {opruyry 6onee uo4po6no. flpern4e Bcero, r,rB Hee c.rreAyerr,
uro n o6paaoBaHr.rr,r Itolrrylla cnenrpaJrrrrroii nlaulatrr, 0rpolo ronoprl, lpr,rHr,lNraer
yqacrl4e ncn atuoc{epa. (Darirraqecnr,{ }r{e rra-Ba r{aJrr4rrllrr Dr{cnorle}rru,raJrbHoro
rIHolr{r,rreJrr{ cJrol4 c r, > I He Aaror Br{rraAa B r4HTeHCr{BHoorb Jrr{}[4u. ,{anee,
ItpI,I Tv K t uoAuurerpaJtbHafl {yunqun eqe l,raJra (aro c.T'auonnrcn oco6en-
Iro rICHbrtr{ rpr4 nepexoAe n reor,rerpr4rrecnr,rtf rtry6r,ruall), rr Dr],I cJlor,r rari]rie
qaror ue6o;rr,ruoii ntira4 R rdHTelrcI,rBIIocrl Jrl4rrrrr,r.'llanr.ru o6paaolr, ocnonrror',i
Br{JraA B ItoI{Ty}l crrcnl'paJrbHofi trr,rutrl,r BrrocnT cJrorr, ltJrri rioloplnx r,, =. \,rrpr4qetrr BrrJlall cJroell c T, ( t [pr,rr{epHo paBeH Br{Jral\y c.rrocD c t, } t (cni.
Tlanee T'a6n. 1). tr4cxo1(rr 143 err,rx coo6parrerrrlii, aS{errlunrrvrc r.;ry6lrnv o6-
pa3oBaIII{rr JILrrrIir,r IrorJroulcrrlarr r, oilpe/IeJrrrror o6r,rquo coolrrronrcrrl,reN{

(e)=r,:i

,?
S,(r,) e'"dt": 5 r,(",) e-'=udtu.

TV

Tlurerpal, croaqrafi s nerofi qacru ypaBneurrfl (10) , oueauAuo, Aaer BHJTaI(,
snocr4}{rrfi B I4ETeHcrrBEocrb Jr]ltF.tlril cJrofMrr c oilTuqecHuMr4 rny6rauaura
T,STv, a orHollleHr4e

q (t,) : (11 )

s, iri) , 
-rv 

d..ty

ecrb BeporlTuocrb roro, qro AaHHarr cler(TpaJrbuafl $fi:nufl o6pasyercn B cJroflx
c olrr{qecnrlta rny6unarura ( T,. Pasuocrr Ere

Lq:S(r,fAr,)-S(t,) :

a LAa

1 s, ir,) , 
'u 

dr'u

(12)
sult'u1 {'u d^cu

(10)

J
0

6

J
0
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Ta6rrrrla 1

Srraqeur'rn t[Xufiquu Q,(tr)

AI

i,*, o,o5o 
I 

rl,rl,u .,,1oo I o,,ru 0, 150

1,4308 lIe I

0,1
012

0,3
0,4
0,5
0,6
0,7
0,8
0,9
1,0
t,t
t,2
1,3
L,4
1,5
1,6
L,7
1,8
t,g
2,0
2,L
,,
o2

2,4
2,5
2,6

2,9
,o
3,0

0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9
1,0
t,t
L,2
1,3
L,4
L,5
1,6

,464.10-t
,907.10-1

0, t33
0,173
0,2L2
0,25L
0,290
0,328
0,366
0,404
0,440
0,475
0, 510

0,542
0,573
0 ,603
0 ,631
0,658
0,684
0,709
0,732
0,753
0,773
0,792
0,809
0,826
0,842
0 ,857
0,870
0,882

0,914.10-1
0, t6g
0,232
0, 285

0 ,332
0,377
0,420
0 ,461
o ,500
0,538
0, 573

0, 605

0, 634
0,668
o, 695

0,720

,392.10-
,784.10-

0,1.L7

0,155
0, 193

0,233
0,274
0,314
0 ,354
0,394
0,433
0,470
o, 509

0, 543

0,577
0 ,609
0 ,639
0,669
0 ,696
0,72L
0,745
0,767
0,787
0,807
0,825
0,941
0,957
0,972
0,886
0 ,898

,715. f0-1
0, 135

0,190
0 ,239
0,283
0,326
0, 368

0,407
0,444
0 ,480
0, 513

0,544
0, 573
0,601
0,626
0 ,650

,337. 1o*t

,707 .10-7

0,110
0,151
0,194
0 ,239
0,282
0,327
0,37L
0,41.4

0,455
0,494
0,532
0, 567

0 ,601
0,632
0 ,662
0,690
0 ,716
0,740
0,763
0,784
0,804
0 ,821
0 ,837
0, 852

0,867
0 ,880
0,892
0, 903

0,911.10-1
0,132
0, 169

0, 205

0,240
0,274
0,307
0,340
0,375
0 ,409
0,444
0,490

I 0,514

| 0,548

I o,mo

?,525 Ire I0

0 ,603
0, 633

0,662
o ,689
0,7\4
0,738
0,760
0,780
0, 799

0,816
0,832
0,847
0,860
0 ,873
o ,884
0,895

,393 .1 o-t
,801 . t0-1

0,L22
0 ,163
0,206
0,250
0,295
0,341
0,385
0,429
0,470
0,511
0 ,549
0, 586

0,619
0 ,651

,323 .10-r

,694 .10-1

0, tt0
0,153
0,197
0,243
0,29E
0,3331

0,377
0,420
0,460
0,499
0, 536

0, 571

0,604
0,634
0 ,663
0,690
0,715
0, 738

0,760
0,780
0, 799

0,816
0,832
0,846
0,860
0,872
0 ,894
0,gg4

0,339..10-10 ,473. 1.0-1

,326. t0-
, 697. t0-

0,'Lt0
0,153
0, tg?
0,242
0,287
0,332
0,376
0,419
0,460
0,498
0,535
0,570

,325.10-110,323.10-1
,695. r0-'10,694 .10-1

0,r10 | 0,{{0
o, r53 | o, rss
0, re7 | o, roz
0,243 | 0,243
0,288 | O,zsa
0,333 | O,aaa
0,377 | 0,377
0,420 | o,+zo
0,460 | o,aoo
0,499 | O,aOO

0,536 | O,rSO
0,570 | o, rzo
0,603 | o,oo+
0,633 | o,os+
0,662 | 0,663
0,68e | 0,6e0
0,7t4 | 0,715
0 ,737 I 0, 738

0,759 I 0,760
0,77s I o,zso
0,798 | 0,799
0,8r5 | o,sto
0,83r I o,sez
0,846 | o,sao
0,859 I O,S0o

0,872 I O,Szz
0,883 I 0,884
0,894 J 0,894

t),372 . to-1 ,369 .10-r

,775.10 1

O,LzL
0,166
0,212
0,258
0 ,304
0, 350

0, 394
0 ,436
0,477
0,515
0,552
0, 586

0, 618

0 ,648

0,778.10-1
0,121
0, t66
0,2L1"
0,257
0,303
0,349
o ,393
0 ,435
0,476
0, 515

0, 551

0, 586

0, 618

0 ,648

,775 .L}*L

0,L21,
0, 166

0,2L2
0,259
0,304
0,350
0,394
0,436
0,477
0,515
0 ,552
0, 586

0,619
0,648
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0, 676

t),7t)2
0,726
0,74t\
0, 770

0,7.:9
0, 807

0,8'24
0,830

,376 . l0-1,

,786.10-1
0,1.22

0,167
0, 213

0, 259

0, 305
0,35I
0 ,395
0,437
0,478
0, 517

0,553
0,597
0,619
0,649
0,677
0,704
0,728
0,75C
0,772
0, 791

0, 809

0,826
0,841
0 ,855

,4801.10-l
,953 . 1 0-1

0,L41.
0,186
0 ,231
0,277
0,323
0, 369

0,4L4
0,457
0 ,499
0, 539

0,577

371r .10-1

l''

0,675
0,702
0,726
0,748
0, 769

0,789
0,807
0 ,824
0,:139

,781+.10-r
0,122
0, t67
0 o2L4
0,260
0,306
0,352
0,396
0, 438

0,1+79

0, 517

o ,553
0 ,588
0,619
0,649
0,677
0,703
0,727
0 ,750
0,77L
0,790
0,g0g
0,825
0,8110

0,954

1,439 .10-1

,899 . t0-r
0, 137

0, {85
0,234
0,291
0,328
0,37{t
0,418
0,46L
0, 501

0, 539

0,575

'1,7

t,B
t,g
2,0
2,L

2,tt
2r5

0,744
0,7tj3
0,789
0 ,810
0,828
0,841+

0, 860

0 ,875
0, 888

0, 1l2
0,211
0,300
0,378
0,449
0,512
0,568
0,618
0,663
0,703
0,73'3
0,770
0,797
0,822
0,843
0 ,861
0,877
0 ,892
c),9c5
0 ,916
0 ,926
0,935
0,94:J
0,050
0 ,956
0 ,9$2

0, 113

0,2L1t
0,304
0,384
0,456
0,521
0, 579

0,631
0,678
0,720
0, 758

0,791
0,822

0 ,672
0,69{r
0,71.1t

0,733
0,75(
0,769
0,786
0 ,801
0,817

0,il6
0,219
0,311
0,391
0 ,1'63
0,526
fJ,532
0, 631

0,675
0,713
0,746
0,774
0, 7gg

0,921
0,g4t
0,957
0,872
0,gB5
0,997
0 ,907
0,917
0 ,925
0 ,933
0,939
0 ,945
0,959

0,L22
0,23L
0, 329

0,4t4
0 ,4gI
0,559
0,621
0,676
0,724
0,769
0,807
0,841
0,g7t

r5250
0,611
0, 640

0,669
0,695
0,720
0,742
0,762
0,732
0,802

?,,5302

0,107
0,199
0,279
0,347
0,406
0,457

0,540
0, 575

o, 607

0,637
0 ,664
0,690
0,713
0, 735

0, 755

0,773
0, 790
0 ,806
0,822
0 ,835
0,847
0, 853
0,868
0,879
0,883

?"61 03

FeI
0,690
0, 709

0,735
0,759
0,78i
0, E02

0,821
0,939
0 ,855

If e I
) ,522 . [0-1
l, 996 . (0-i

0 ,676
0,703
0,727
0,75t)
0 ,771
0,790
0, ut)g

0,825
0,340

0,1
0,2
i,r,)

0,4
0,5
0,6
0,7
0,8
0,9
1,0
1,1
,t,2

1,3
1.,4
t,5
1,6
'1,7

1,8
1,9
2,0
,4
,,

2,4
2,5
2,6

0,1
(t ).

0,:l
0,4
(1,5

0,6
o,7
(.r,8

0,9
1,0
1,1
1,2
1,3

0,4.37
(),256

0,360
0,4i;2
0,531
0, tiOI
0, (i62

0 ,7,tlt
0,75J
0,7c7
0,829
0,85ti
0,878

0,L43
0, tB2
0, 2tg
0,253
0,296
0,317
0, 346

0,375
0 ,403
4,429
0,455
0,493
0, 510

0, 537

0,565
0, 591

0,618
0,643
0, 666

0,699
0,710
0 ,730
o,'147
0,764

CaI
0,102
0, 191

0,266
0 ,332
0, 388

0 ,438
0,482
0, 521

o, 555

0,533
0, 618

0, 646
0,672

0,401.10-r
0,812.10-1

0,L23
0,165
0,207
0,251
0, 296

0,342
0 ,396
0,430
0,472
0,513
0, 551

0,583
0,622
o ,653
0, 683

0,7L2
0,737
0 ,761
0,784
o, Bo5

0,82/+
0,84.2
0,8-riJ
0,873

,604.{Q-t
0,L14
0, t6t
0,203
0,243
0, zEo

0,315
0, 349

0,381
0,414
0,445
0,474
0,505
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2'4808 lte I
L,/n
1,5
1,6
lr7
t,g
t,g
2,0
2rL
,,
oc

0,1
0,2
0,3
0,4
05
0,6
0r7
0,9
0,9
1,0
L,L
L,2
1,3
7,4
1,5
1,6
L,7
1,8
1,9
2,0
2,L

Z,J

2r5
2,6

2,8
2,9
3,0

0, 181

0,259
0,330
0,394
0,45L
0, 504
0, 5r1
0, 594
0, 632

0, 667
0,699
0,728
0,754
0,777
0 ,798
0 ,817
0,835
0,951
o{'

:

0, gg7

0, 920

0,939
0,956
0 ,971
0,982
o,:,

,953.{0-
0, tg2
0,259
0,330
0,394
0,451
0, 504

0,551
0,594
0,632
0 ,667
0,699
0, 728

0,754
0,777
0, 798

0,818
0 ,935
0, 851

ott

:

0,896
0,911
0,924
0, 934

0,943
0 ,950
0, 957

0,699
0,728
0,754
0,777
0, 7gg
0,Btg
0 , B3;i

0, 85{
0,865

0, 696

0, 7tg
0,739
0, 753

0,775
0,793
0,809

Ba II

0,839

J

0,948
0,872
0, 893
0,9t2
0, 929

0,942
0 ,954

0,953.{0-1

0,534
0,564
0,592
0 ,620
0,646
0,673
0 ,698
0,720
0,74,1

0 ,761

,395 . 10-r

,766.70-1
0, ttt
0,144
0,L75
0,207
0,239
0,271
0,303
0, 336

0,367
0,398
{J,430

0,462 
]

0,4s4
0,526
0,557
0, 587

0,61[i
0,644
0,670
0,693
0,716
0,738
0, 758

0,776
0,79!t
0,811
0,828
0,842

0,613
0,646
0,6',i7
0,706
0,734
0,759
0,782
0 ,804
0,824
0,842

,3C9 . 10-r

,655.10-
0, 103
0,L42
0, tB3
0,226
0,270
0,315
0,359
0,402
0,443
0,483
0,521
0,558
0,591
0,623
0 ,654
0, 683
0,709
0,734
0,757
0,779
0, 799

0,817
0 ,834
0 ,850
0,864
0 ,878
0,891
0 ,902

0,609
0,640
0,669
0, 696
0,721
0,744
0,766
0, 786
0,805
0,922

,298.10-r
,847 .10-1

0, 103

0,1"45

0, t8g
0,232
0,277
0,322
0,366
0,409
0,450
o ,489
0,525
0,561
0, 594

0, 625
0, 654

0,682
0 ,709
0,730
0, 753
0,774
0,793
0, Blt
0,827
0,842
0, 855
0 ,868
0,880
0 ,891

?,"4554

,955 . t0-l
0,L92
0,260
0 ,330
0, 394

0,452
0, 504

0,551
0,594 

]

0,633 
|0,668 
|

,932 . t0-r
0,L77
0,253
0,32L
0, 392

0,439
0,498
0,534
0,575
0,612
0,646
0,677
0,704
0, 730

0,752
0,773
0,792
0,909
0,825 

|

ecTI, BepOflTr{OCTr, roro, qTo JrI4Hrrf o6paeyerca B cJroe (T,, T, -l_ At,). Ev4eru
CqIATATb, qTO JII,IIII4fl O6PASYETCfl B CJIOE TOJIIItrIlHOfi AT,, EC;TIA 3TA BEPO;ITHOCT6,
ue MeHr,ile 1,/2.

Vpanueulre (10), ranra, qro ro )rie car{oe, coorHorxeHlre q (x") 
- 

rlz, ctry_
lKrrr AJrfl onpeAeJreHrdfl ury6r4Hr,r o6paaonarur fl iltlL:I,l\|, {oplryta xe (L2>
IIOSBOJIflET OqEI{I4Tb TOqHOCTb, C ITOTOPOIi MO}I(HO [OBOPI4Tb O TON4, IITO JII4III4fl
o6paayerca Ea Aaur{ofi rrry6rHe.

o,*ulo,o5olo,o,ulo,,*

90q



Ta6rnila 2

Ilry6unr,r o6paaonaurn nuu:rl'i noruoqeHllrr

0

0, 025

0, 050

0, 075

0,100

0,125

0,1 50

L,274
0,487
25,0

t,279
0, 8t9
6,5

L,2L5
L,173

-3 ,8

L,204
L,21t0

-5,3
1,203
L,250

-5,5
L,202
t ,250

-5,5
L,20l
L,250

-5,5

0, 901

0,028
178 ,0

1,06t
0,047
148 ,0

1.,359
0, 690

tt,5
1",L73
0 ,993
0,3

1",1.62

I ,088
_1 ,9
(, t6o
4.,L02

t9

1., t6t
L,104

-A,J

0,581
0,0038
303,0

0,559
0 ,0044
291 ,0

0,697
0,0092
245,0

1,,463
0,467
26,4

1.,169
0,964
1,3

1,757
L,074

-1 ,6

L,156
T, OBB

-t ,9

0,568
0,0024
337,0

0,5t4
0,0025
334,0

0,460
0, 0034

310,0

0,746
0 ,0102
238 ,0

L,285
0,325
42,9

1, to3
0,790
/,tl

t ,097
0,932
2,4

0 ,693
0 ,00012
613,0

0 ,693
0,0001&
584,0

0, 69:]
0, 00034

506,0

0,726
0,00i2
394,o

(,518
0,834
6,0

1,244
1,280

--6,2
L,23L
L,343

-7 ,5

B ra6n. I upr.leogarcrr BeJrrarrr4Hbr q (rJ AJrfl yHaBaHHIrx BbIIxe cilexrpaJIb-
Hbrx Jlr4}rr4fi. PaccrrlorpeB aTy Ta6rr,Iqy, Molr{Ho cAeJlarr, ABa BLIBOAa: Bo-nep-
Bbrx, oclroBuoii BHIaA B r(OHTyp trrtrlnrrTl BHOCflT CJIOr{ C 'C.) = t, nO-Otopr,tx,
cJrorr c T, ) 3 npanTr{qecfira He yrlnslByroT B o6paaouaura!7 lluutru r,1 14x l\{o}r{Ho

He IIpI'IHIIMaT}, BO BHI{MaEI{O.
fuy6unrr o6paaonaura.rr JrrrHllli, onpeAeJreHrlbre rlplr rol{orqrr cooruoureur4f

(10), upunoArrrcfl B ra6rr. 2. !4n ItalrrAoti rapbl Bnaqeunfi Al, ra l, s erofi ra6-
JII,II{E AAHbI TPI4 III4CJIA. fIEPNOE III4CJIO OsHAqAET OIITI'IqECHYIO IJIY6I{HY T}
o6paeonauun 4auuoft Toqntr{ I{oHTypa, Bropoe - orlTrrrlecxylo rrly6l'llry r'
coorBerc,rByroqyrc Koo$$rarlr4eury norJrorqeulrtl B HerlpeptIBIloM crler(Tpe AJIf
AJrrrgbr BoJrur,r 1,5500 A. Srn ortrr4arecriue rily6r4ull cBflBaI{bI Me}I{Ay co6oft co-
OTITOIIEHI4EIU

( 13)

rAe c[ I{ cr0 - cooTBeTcTBeHHo HOD{6I4qI4eErbI IOIJIOIqeHI,I'I B AaIIHOI\{ yqacTHe
selpepr,rBHoro cIIeRrpa I{ n yqnglr*" cIeI{Tpa, cooTBercrBylotr{eM AJIIIHe BOJIHLI

l,: 5500 A, rl., : d.ulcto. Tpetr,e qrlcJlo Aaer reoMerpl{rlecrylo rily6t1ily ho
o6paaoBaHrdl [:l:r-ttrr noIJIoIIIeHII.fl B ItI{JIoMerpax. CBflaL Me}IrAy a--T hoAaeTc.fl

r rr,roperra arr{oc{epbl [81 (r,ny6nna ypoBllfl 'E : 7. cocraBJlfler 635 nst,, ecml
cqurarb or YPoBHfl t : 0)'

",:5 (r;* *) d,:r),(r, + t)ar,

21+.

)., A
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flpe4cran,naer Br.Iaql{TeJlr,nr,rfi raurepec Borrpoc o rosnocrr,I, c Horopoii r,Io}r(Ho
yrBep)flAarb, rrro paccIr,rarpranael,rr,rrl yqacron illlluttu o6paayercr ua ganuoft
our[secxoli (uru reouerpra.Iecnoli) rly6nue. B cs.flsra c arr{N[ Mbr rrpr,rBoAuM
n ra6;r. 3 paccuu'rauur,rfi no {opuyne (12) uurepnaJl BHa.leEtr{ft h, - h, (s nn)
Tar(r,rx, .mo crorlr lh,r, hr\ BHocrrr 50920 enJrana B tr{rrregcrrBgocrb oneHrpam,uoii
Jr\rrtt\r, rrpuqeM {trrcJra h1, h,, Bril6paHr,I Tar{, rrro crow lhr, ho1 n lho, hr1, rge
h() - tily6\rrra o6paeonaur[fl Jlr{Errrr, Buocrr B rtoHryp o4rauanonrrfi BHJIaA.
Tanuu o6paaonr, rny6uua o6paaorauraa ho gaunoro yrracrna ilyt:ut\lr ecrb
((rleHrp rrrlr{ecrr{) (uo unrencunnocru) c,rron lltr, hr|.

Ta6.rnqa 3

Snaqenns h1-hz

I,A

47,, A

0
0,025
0, 050

0,075
o,100
0,L25
o, 150

-2,2-76,2
-L2,7-46,0
-{.9,4-19,9
-20,5-15,5
-20,6-15,0
-20,5-L4,9
-20,5-L4,9

129 , 0-233, 0

-26,7-zLL,0
-tt , 3.-,1(4,0

-L4,8-27 ,7

-L7 ,L-21,6
-17 ,5-20,6
-L7 ,6-20,5

259 ,0-371 ,0
252 ,0-359 ,0
192 ,0-306 , 0

-9 ,9-173 , 0

-L4,4-29,5*1"6,8-22,1

-L7 ,1.-21,2

287 ,0-407 ,0
286 ,0-406 ,0
267,0-378,0
186 ,0-258 , 0

-1. ,7 -L82 ,0
*9 ,2-43,3

-13,o-28,2

537 ,5-635 , 0

51t ,0-635 ,0
442,0-599,0
335,0-472,0

-17,0-268,0
-21 , t-l5,60
-22,3-1,L,0

14a paccruorpelrr4fl ra6.r. 3 cJre4yer, qro uHrepBail BEaqeErtft reorterpraue-
cHrax rny6[rr, Aaroqr{x ocuoBHofi BItJIaA o o6paaoraulre Aa}rEoro yqacrna
crrenrpaJrbEofr. trrr:wl, AoBoJIr,Ho mrrpon (noprgna 1"00 ntw),IIoEroMy rrouflrr{e
((f,ry6[E],r o6paaoaanufl)) Jrrrur,rrt B BHarrtr{TeJlr,Hoft crerleur,I ycJIoBEoe. flpr,r rac-
[roJrraoBartru rny6rau o6paaonanran ,rrwsuft florJlorqeurdfi B trpar(rl{uecxoii pa-
6ore eto o6crogr:enr,crBo cJreAyer rrMerb B Br.rAy.

B aarflroqenue [pr{BeAem rly6raur,r o6paaonauurr Eer(oropbrx tr,ruuft no-
rJroqeErrE Ailfl BEaqeIlmir Llu, fic[oJrbsyeMbrx rrpr4 pa6ore na guofiuon Marrrfi-
r:orpa{e ftpr,rucnoft acrpo{r,rauuecnoft o6cepaatopura h]:
,,4808 A, AI:0,0544 L, ho- - 4,L nn; X5250 A, AI:0,0625 L, ho-
: 5,9 nn; ?"6L03 A, Al, : 0,0840 A, ho:1.68,0 nn.

Aetop Br,rpa)fiaer 6raro4apuocr:r MrraAIIreMy EayqEoMy corpyAurrlty
H. B. fogoanuHony Ba Bbrqucrefi:zrr sa 3BM <Mrancn-t>l ltpr,rrvrcxoft acrpo{ra-
ar4qecrtoft o6cepaaropur.r.

Mapr L967 r.
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ITATAJIOI IIEOEIJIIHbIX fIBJIBITIIfi
B PAI{I{OISIvtIEHI'III COJIIIUA IIA TIACTOTE 208 Meutl

3..\ tIBPtr{OA MfI' u MfC

fr, L trf owceeo, JL U. IOpoacrctr'tt', IO' 
'D' 

IOpooctcuii

Itara;ror coAepll{I{T 622 scnlec1a paA[-ou3lyqeErR Co;ruqa Ea-qac{ore 2-08-Met4, tarn-

"urrr*-u 
t[put*bxoii actpo{rrau,recxt,ir o6cepoalopltlt B neI]IIoA Mll' rr MIC c vttorlA

1g57 r. no gexa6ps 1959 r. Bcfllccru [peAcraBJreEbr B BrAe RoIIrlt,I c oprlrlrrraJrbHblx sanr{cefi

o6q.ero rroror(a paguoua'lyueullx Co,luqa.

THE CATALoGUE OF UNUSUAL PHENOI\,Iti]NA IN TI'IE SOLAR RADIOIiIVIISSI-
ON AT tlfn nnfqUENCY OF 208trIhz during IGY AND^IC; , by I.G. Moisecu,

i.'1. yurnurkaya, yu.'F. Yurouslty.- Tho catalogue corrtaitts 622 bursts o[ tlrc so]al ra-
t'irtio" (tlre trcquency is20B Mtrzi, r'ecorded at [h]e Climean astrophysical observal,ory-ot
;i;"iis'Shl;"at-v 6t Scienccs driiing IGY and IC;S from Julv 1957 to December 1959.

ffi;ffi;;;;;;;1.,1 is Copi"r from"original recoi'dings of the general solar flux densitv-

Tlcclelloaanr,{e paAr4or{sJryrreHlrfl co;nuqa BHocI{T 6OrUuOr,i BItJIaA B IIOHI4-

Marrr4e {garauecHnf rrpoqeccoB, rrpollcxol(fllql{x ts oorlHeunoit- arlroc{epe' 3a
ilepr{oA NlexrAyuapolHoro reorpr.rar,ruecnoro roAa (NI|D r,r MemAynapoAIloro

"oifu "ro"oiirloro 
Coorqa (NtICC) o paAI4oI,{B.rIyrIeHI I'I Coluqa roiryq,eH 6orb-

-on *orapraJr Ha6JrroAeul,ri,i. O4riaxo B crle{r{a.rr,Hr,IX r{3flr1rlrlflx [1,2] u 4py-
frdx CBeAeHI4fl o pa[Ilol43;[yqsHru npcAOTaBJIeHLI IJltlDIIIirt o6paaclr'r B SopMe
Ta6ruU. 3'ro sga.rurerl,Ho yMeHbrraer o6telr I4H{oItN,IaIII4r{, noropafl saHJIIo-
qeHa B opI4II{IIaJIL}IbIX SaIII{CflX paAI4OLIsJIyqeHUr{, I',I DO IUHOII{X CJlyqa-sx Ile
rrosBoJlfler r4ccJIeAoBarL AI4IIaMUHy IIpOqecooB.

B Ha0TofltqeN,I HaTaJroIe IIpeAcTaBJrerrr't HolrlII{ opI{II{HiiJrLHIilX SaIII'ICeI{

paAr{or{BJryrreHtrrr CoJrHrIa.,Salucu npoL{BtsoJ(I{JI}ICt, o lloN'Ioqllo rIo}{exoycroi4-.
rrr{Boro paAr{orerecxoua [3], r{MeBrtero cJIeAyroulrre xapaHTepr'Icl'rrr{I'1: rpr{".

Hr{Nrae},rafl qacrora 208 Mau,; rutlpuua Arrarpa\'ttulil IralpaBJleHrlocrtrt Ilo rIoJIo-

Br{HHoii: NIoI{I{ocrlI 8"; uoctoauuan opeltenl4 I}t lxo[Eoro upra6Op-ir i 
"-9tl',

loJroca upo[yo1artr{s Z ]Vteq; BeJIurItr{IIa oo6crBeuHllx UIyMoB nc 6olee 0,01

BeJrr4arrlHbr currraJra o'r. <cuonofiHoro) CoJIIrqa. IIpn perl,lcrpaqldr{ paAr{oI'rBJIy-

qegr4.fi Conuqa $or1 I'alanrr4nll t{cr(JrrorlaJrcfl aBro}Iarl[qecl{I4 rlyrer{ MoAyJIfI-

Ilrdrr rlpr4Er,rMaeMoro cI4rHaJra },leroAoIvI cr4MMerpl'lqlroro IlsIvIeHeHI'Ifl Soplvlbr AI4a-

fpaMMbr HarIpaBJreHHocTr{ paAI{oTeJrecHona.

Itaranor o,(Barl.lBaer IIepI4oA NIff u NI|C , r. e' nepl{olI BperIeHIt c I'IIorIE

1957 uo ACHa6pb 1959 r. B nelt [pe/IcraBJIeHLI or/teJILHLIe yalacrlirl HenpepllB-

rlbrx Barlr{ceii o6ulcro IIoroHa paAlIousflyaleH]Ifi CoJIHI{a' CoorBercrBylou{I{e

TeM rrpoN{e}r{yrl{aM BpeNIeHIt, r(orAa 6r,rllr aapentcrp_IlpoBanLI BCIJICCI{I{ orlo-
paAr{qec6oro u3ry.reHua Co;ruqa, rraoDrBael\itl,Ie s [1, 2] ueo6t,t'uuil1tl4 flBJre]II{f-

Mr{ B paAr{oAr.rarraaorre. tr4a o.rcnr 6onr,utoro ql{cJra BarrI{caIIHr,Ix co6r,rrrafi lnn
Hararota 6rrtu oro6paHbl Tanrle Heo6bIqHLIe flBiteuun, Horopble qerno BbIAe-

,tror"t ua {oue o6u1eft co;Ine.rnoit aNTIltsHoCTI,I coorBercrBylorqelo 4nn, Cro4a



BomJIIlt orAeJlblrbre BcrIJIecKI4, cepfiv BcrIJIecHoB, rroAbeMr,r ypoBrrfi, a raH?r{e
EeHOTOprrre y{acrnr{ myMoBbrx 6ypr, Haupr4Mep, ecJrr4 s nanofi-ro Aerrb r43Jry_qenfie Connqa \ro]nHo 6r,rno e rIeJroM xapanTepr{BoBarb HaH cuonofiuoe, io
Ira sTor'I Sone ulteracr rpymla BcnJIecHoB AJllaTeJlrlrocruro 6orrur" *r"yrii
I,r r{HreH0r4BHocrbro }1. yponnn (cuonor,lnoro> conuqa, ro raHafi rpynrra B
HaraJlor Bltrloqaracb. Ecllr B reqeHl4e Bcero BpeMenr na6;rro4ennft ultena r,.re-
oro rlryMoBan 6ypn, To B HaraJlor BItJrlorlaJrr{cr, Ee Bce BcfIJIecHI/t, a roJIbHo re
yqacrnr.r_uyMosofi 6ypu: noroprrre HaH-ro BbrAeJr.frJrr,rcb na {one o6qefi ,*rru-
Hocrr{. Bcero ramr{lr o6paaoru 6nrro oro6p awo 622 ueo6#qnrrx .sBJreHrrfi.

tr{norga [pr4 Barrr.cr4 6ousruoro Bcurecxa paAr4ordafiyqenr.rs connqa, Bo
MHOrO pa3 rrpeBbrrrrarotrIero ypoBeHb <cnomofisoro> coruqa, [pr4xoAr{Jrocb
MHOTOHPATHO I4BIUEHflTE, qYBCI'BI4 TEJTITIIOCTI, PAAITOMETPA. fIPrN DTOI{ SAIIUCT,
BcllJrecHa oHaBrJBaercfl rrcRalKeHnoli nepenlrorIeHIaflMI{, rrro coBAaer onpe_
neJreHHr,re uey4o6crna uplr pa6ore c Hr{r\,r. B naranore sror HeAocraror{ ycrpa_geu. Bonr,urlal{crBo BcrIJrecHoB rlp}r HorrupoBanr4r4 rrpr4BeAerrbr H rrer,raMeHHor,ry
uacurra6y. Tlcn.rrro'ieruae cocraBJrrllor HecnoJrbno BcrrJrecnoB orICHb 6onsruoii
I{rrreHcr{Brrocrr4, rrprrBeAeHr4e r{orollbrx n oAHoMy uacrura6y ueqerecoo6paSHo,
Tan_Kar( TepflroTcfl Ba[{Hr,re AeraJ]r4 crpynTypbr.

Itouraponar-rr,re sanr4cert rrpora"ogrro"u c uoonoqbro cleqrraJrbHoro [arrro-
rpatfa, [o3BoJrflloqero rloJryqarr, rIpordBBoJIr,HLIe I{eBaBr{crIr,IbIe ltacruta6r,r uo
o6eurt KoopArrrrarau [11] .

B Ha'ralore Bce BctrJIecHI,r paArror{BJryrreHr,rfi Cornqa [peAcraBJregr,r B no-
OpAI4IraTax I4I{TOHoIaBHooTL - BpeN,r.fI. flo oeptr.rHa"nrnoft ocr4 oTJto4tega I{H-
TerrcrrBHo0rr, B eAr4rrr{qax {0-22 amln2.eq, [o roprdso]rrarnnoii - BpeM.fr no
xp-unnuuy (uz). Mer*rir BpeMeHr4 Halrece,Lr c rorrHocrbro -rBs. irpou."i
coocrBeHllbrx IrryMoB paAl4oa{erpa coBuaAaer c ocbro Bpe}reHr{.

fopraaourarrur,re IxrprrxoBLre rvrlutr o6oaua.rarcr- y1u6o aaru1aJrr4Bar{rre
oaMo[]4cr{a lpu 4aH_uoii qyBcrBureflbr.rocrrr paArro}rerpa, tm6o l]pollycHlr IIO
I{pyrI4M lrpI'rrII{HaI\[. Beptlanatr,nrre rrrrprdxoBrrre Jrr{H]nr,r o6osHa.rarcr rraMerrer{r4e
rroroHa r,rSryqeHr,rf 3a Bperffl [epenJrroqeHr,rs lracuna6oB rd r. n. ocr, Bpe]\[egr{
tso Bcex cJryqa.frx Herrpepr,rBrra.

- Br,rrue yrloMr{I{aJlocb, qro B KaraJIore ecrb IlecHoJIbIto BcrrJrec11oB, noropbre
Srrno ueqenecoo6pasuo Honl{poBarb B oAEoM uacnma6e }IB-Ba rrx cJlo}r{Hocrrlrr oqeHr, 6onr,ruoit l4lrreHcr{Brroctn. B ranrdx cJryqaflx cJroBa (yN{elrbrrreHo
B ..' paBD r[ ()rBeJrl4qeHo 8... paBD oruoc.src.E n r,rBMeHeHuro uacurra6a Barrr{cr(
B MOMeTIT rrepeKJlrorreHr4fl,

Bce saullcl{ pa3tr{eqeHr,r B fiaraJrore B xpor{oJrorrlqecnoM nopflAne. rtarxAoft
BarlI4crr [pI4cBoeH rlopflAltoBr,rfi nouep, ,{ouornrareJrbrrbre cBeAer{r{.rr o co6trtrasx
CBEAEIIEI N tA6IUqY. B UErl YRABAII IIOP,EAITOBbIfi UOPUEP BArI:rIC:/-; AATA; IIH.
TepBaJr BpeMeHr4, B re.qeHr,re^ftoToporo Aaercfl Barrlrcb; .rac:rorrr, Ha HoTopr,rx
co6r,rr:ue orMerreHo ,^f-1-] ,l?1 (A !67 , 16g Meq, B' _ 1.78, LgL Meta, i,-_
200,.206, 207,208, 209 n 2L0 Mery, D - ZBL,26b'Mat1,, E _ 536, SaS'r OO0Mrr!), a rar(ffie 6arn xpor.roc{eproft Bcrrbrrrrnrr rro Mareprrara,ra [tl r [5], no
BpeM.E xoropor,l flpor{BorrrJro co6r,rrue B paArror,rBJry.reuralr. Bynna <fL), croa_
Ir{afl prrAoM c 6ar"nolr, o6oanaqaer, .rrb 4auuan xpolroc{epuaa BcrrbrrrrHa
corlpoBolr{AaJracb rro cBeAeHr{firu raa [6] nr,r6pocorr nr,rConoaneprr{qrrrrrx rrporo_
rroB, SBeSAOqna oSHaqaeT HaJrr4qr{e npr4MeqaHr,lfl H AaHHOMy CO6r,rr:l,tro.

rtax lroxuo BaMerrrrb r.rg Aar{Hr,rx ta6nuqsr, onoJlo L1, tmcr,a co6rrrrafi s
paAr{ordsJryrrenran conuqa [por4sorrrJro B rrepr4oA];r, KorAa n tt,tr] IIe orMeqeEo
xpouoc{epnbrx Bolbrrrren. B 6onr,mrrrrcrBe cryqaeB aro Mo}r{Ho o6r,scsr,rrn
I(aH TeM' qTO TIaCTO IISOJII{pOBaHI{bIO BCIIJIOCHI{ II KpaTHOBpeMeHIIbIe IpylIIbI
BclJrecr{oB (ranr,re, Earrpr{Mep, raH N! 2,4,7 ra r. ,.; ,poinrrog.r, Bo BpeM.rr
cy6rcur,ruex, cBeAerrr{fl o noropbrx He rroMerr{arorcs. e ll, dl , u 

"ur.rrr" 
Bo BpeMfi

Apyfrrx..aHTr4BHbrX rrpoqeccoB ua colnqe (ranux, fiaH nparHoBpeMer{Hr,re [o.rrp-
:s"*fl {noxxylon z 6rrcrpr,re ABll}Herrrrfl BoJroKoE B Mar}rr4rHbrx rroJr.sx rr.flrerr
['/' El), raIt ]I reM' rrro B HeHoropble rleprroAlr perr{crpaq}Iu paAr{ouBflyqe-
rlrn Connqa MorJrI{ orcyrcrBoBarr orr:uqecHlre ua6nlo4eir" ea Bcrrbrrtrr(aMrd.

oao
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