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AItA.AEMyIfr. HAYI{ CCCP

]1i]]]]JCT],IA ]iPbIIVICHO}T ACTPOqTI{I]IIqECI{OTI OI]CEPRATOPI{I{

Ton LV, 1976 r.

YCI,IJIEHffE IT{AIHI{THbIX TIOJIEil,
PATI4OflPTIOCTI,I B MIdJIJIIIMETPOBOM AI,IAIIBOHE BOJIHI{ Ho-Ar(TI{BHocrb B rIoJIflPHbIx oBJrACTflx coJIHqA

A. H. Ea6nn,9.fr. Ionacut, B. A. BeaAor, B. A. Itoron,If. I. Mouceen, H. C. Hecropoi, t. f, Ua" 
--"

B arrycte - oxta6pe 1974t. r I{purvrcxoii acrpo(plrauvecnorl o6cepnar:opnu AH CCCp6unu nponegeHBr rlapaJlJleursble ua6JrroAerrrff B rroJrlprbrx o6aactsx couuqa: [poAoJrr,Ehrx
MarEr/rrrrbrx norert, paAr,ror4SryqeEr,rfi lra BoJrrrax g ra 13,5 ,rl&tLtxponocsepnr a ilyqax ;1EE14UHo. tr4auepeurrfi MarHI'rrHrIx noneri BrrtroJruerrhr B JrrlHrrr,r x,s2b0 A Fe I'na uaruutorpa{e
MOAepEI'ISI4pOBalr,oro 6a,rensoro coJr,Eeq,oro reJrecKofla, ua6.rro4eur,rc paAr.{ousnyrlerr}rff _
na 22-ltetporoM paArroreJrec(ofle u B Jrr{Hrrrr Ho - ua xopouorpa{e c raurep{epenrlrrorrEo-
rronfl pr.rBarlr4ounrrlr Sr.utrpolr.

o6napyxteuo, qro B rroJlffputrx o6.nactrx, oco6enno cerepuoii, B Teqerr4e treprroAa Ea-
6lro4enlrrt IIMeJro Mecro: 1) ronruuennoe a'aqe,ue r{atrpfl}fle,Eocrrr Mar,r4T,oro rroJrff, Ao-crl'IraBtrree B rreEoropErx oJreMerrrax onoJlo corHr,r raycc, 2) yBerlrueulre paArroffpr(ocrr{, trpe-
BbIITABIXEE YPOBEIIb I,IBJIYIIEEI4,g IIEBOBMYqEHIIOTO COTNqA B CPEAHEM rA 2OOOO K rrA SOJIEE
13,5 uu r'r na 1500'K - na sorse B un tt 3) IroBr,rlre'r,e ar(rr,rBrrocrr, B Br'Ae Bcrrbrm*r{ r{
en6pocor.

THE ENHANCEMENT OF MAGNETIC FIELDS, RADIO BRIGHTNESS INMM-WAVELENGTHS AND H'-ACTIVITY AT THE POLAR REGIONS OF THESUN, by A. N. Babin, S. L Gopasyuk, V. A, Efa,ou, V. A, Kotou, I. G, Moiseeu, y'f. S.
Nestero_u, T. ?. Tsap.- In August - october, rg74 the rongitudinal magnetic fields atthe polar regions of the Sun have been *.urr.rd at the Crimean Astrophysical observa-tory in parallel to the Ho-patrol observations and records of the g aod 13,5 mm radio
emissions. Magnetic field measurements were mide in the Fe I 1,5250 line with the aidof magnetograph of solar tower telescope both lully modernized. The 22-m dish antenna
has bee. used for the radio flux measurements, and the coronograph suppried by Ho_birefringent filter - for the chromosphere observations.

It was found that during the periotl of observations the polar regions, especially the
North pole, were characterized by 1) intensification of the magnetic field strength, having
reached the value oI about 100 G in some magnetic elements, f; enharrcement of the radio
brightness which has in the average exceeded-by 2000. K the level 

"f 
q;i;;-;;I"r";;trr;;;

at 13,5 mm a,d by 1500'-K at 8 mm wavelength and 3) i'crease of the H.-activity, i. e.
appearance oI surges and flare,

Ha6.nro4enu.E Ha MarErrrorpa{e_ c Bbrco*rrM pa,peme,rre u (2,, x 2,,) ,.oa-
BoJItrJIE ycrarroBtrTb LL-41, rrro o6q,ee MarrrtrrEoe uone Co.rraqa cocrour rr3orleJrbHbrx MarHtrTHbrx SJreMerrroB paanuYnoft troJr.Epuocrlt, natrp.sl1eglrocrr{tr paSMepoB. Herocpe4crBeHHbre ualrepeuua [oxa3aJrr4, qro uar,r60nee qacTo
BcTp-eqalorc.E MarHr{rHbre aJreMeHrbr pasMepoM 6-10" II Hatrpfl]r{eHHocrBro tro_rr 3-6 ?c [3-5]. Cpe4nrae pagMephl eJIeMeHroB pagn.rx rroJr.EpHocrefr, xan
trpaBrrJro, IIe oAr{HaHOBrr. B ocHoBHOM eto paa.rrr,ruue B pasMepax aJreMelrroB
trprlBoAr4Jro B' 1964-1966 rr. x paa6a.rraucy Marrrr4rHbrx troror(oB tro BceMy
.Ar{cny ConHrIa [4].



flo na6.nrcAelIIIaM c paBpellIeuuelr n 1' 6r,lro o6uapyllieuo [6], qro s 1957-
1958 rr. Marrrrrrrroe uo;ne Coluqa na o6olrx troJrrocax tr3MeutrJro cBoft SHaH Ha

o6parunrft. B pa6ore [7] 6nrno o6pauleno B]II{r{aHr{e rra ro, qro oro I{sMeIreHI4e

troJIgpEOCTtr troJIfl CoBtraJIo C MaI(cLIMyMoM CoJIHeqHoft aKTtrBIIoCTtr. ,[,era.nr'nrre
rrrccJreAoBalrtrfr 14,81 srrrrsurlr r,r 6r,rctpue, I{HorAa B TeqeHtre rIecI(oJILHI{x cy-
ToK, r(gMenerll{fl peayJrbrrrpyroqero troJr.fiprroro Marul{Tlroro rIoJIfl. C lonalr,-
HLINIIT MarHI{rrrbIMI{ 'to"o'i-na 

CorHqe' xax 6rr'no nafigeno s [9]' cssaanrr q6-

JracTII troBDIItreIIHofi pa4uoapxocrl[ B MITJTJTI{Merp6BoM [I{aIIaBoHe soru. Bo

BpeM.rr ua6,rrcgeuufi Conrqa ira soIgat 8 n 13,5 il,ttL c frovroll\r,ro 22-uetponoro
pi4ror.r".xoua ltprrlrcHoft acrpoSuauuecxoft o6cepnatopuu AH CCCP s
uu.ytte 1974t. 6n.rro o6uapyl1eHo yBeJlrqegue pa[uoflpl(ocrlr Ha lIau6e y
CeBepHoro troJlloca. OHo eal{eruo trpeBbIItraJIo o6u1uft ypoBeI{b trSilyqeuutl ctro-

xofinoro Cornqa.
B aroft cB.sBI{ n ceurn6pe-oHrn6pe 7974 r. n }tprrucxoft acrpo{rarsecnofi

o6oepBaropt4E \Ltilfi IIpoBeAeIIbI trapaJIJIeJIbErre ua6lrcgeEtr.fl B uonapnrrx pafi-

osaf Congqa {oroc{eprrbrx Mar,r{r,brx noJreft, xpoMoc{epbr B ilyrlax ilfl,.ttvr
Ho c nr,roonrIM^paBpe[eEI,IeM I[ paAL{oLIBJIyrIeEE.q IIa BOJIEaX 8 u 13,5 ntt,. Vc-
JroBufi B aBrycre - oxra6pe nill6onee 6naroupnatHbr AJrE na6.rroAeuuft ce-

nepnofi uo"nnpnoft o6nacur, rax Har( cenepur,rfi troJrryg. cOnUqa B 3TO BpeMtI

uonepnyt x 3eule Ha Mal{cr{Manlur,tfi yrol (B : *7").

1. /{auuue ua6lrogeruril

trtlauepeuua upogonr,uofi cooraBJlnlotqeft MaIEurHoIo troJIrI trpoBoAI4JII'Icb

s il;gl1r.iu'?\5250 A Fe I ua lraruurorpa$e MoAepHr4BI,IpoBaEIroro 6aruennoro con-
11esgoro reJrecgorra. CHanraponauue uao6paxreuua Connqa BeJIocb IrapaJIJreJIb-
go Jrr{Hr{tr al(Baropa co cxopogrr,to 2",23 B ceI(yHAy. Illupuna sxO[Eofi qerrr
ctrenTporpaSa 6rrna - 0",7 , a Bhrcora, paBHa.s - 10" , coorBercrBoBaJla pac-

CroflIltrIo MelHAy I{eIIrpaMLI paapesoB. Paalreprr yqacrnoB IloBepxuocru Conu-
qa n N- ll S-uo.nnpurr,x o6nactax, rra Horopr,rx [poBogr{nucr, na6rroAerrl{fl tro-

Jreft, cocraB nnrru 172" X 200" (npuuepno no 86" c o6eux cropon or qellrpaJlr,-

IrOrO MepU[I{aEa II 200" sAolrl qeETpaJILIIOro MepI{AI{aHa' IIaqIl}IarI or Kpafi

[r{cxa Coruqa, q > 60' N u q > 50" S).
B xaqecrse trpl{Mepa Ha pr{c. I upuaegeubr Haprbl MarHlrruoro rroJr.rl, rrocr-

poeHEr,re uo ua6nroAerrrrlt 2+1X $14 r. Br,r4uo, rrro B ceBepnoft rolapuoft
o6ru"r, strcilo aJreMerrroB rroJra c N-rouapuocrr,ro 3uaql4reJrblro 6oilbure 'Iuc-
Jra aJreMerrroB uorrfl c S-nonxpnocrbro. Haupxmeunocrb B oJIelvlerrrax troJIg

N-uonapnOCTU BasagTyro upenrrmara 20 ac fr, 6b-.r1a sgasureJlbgo 6onsrue,
qeM B ereMerrrax uo.nr S-uonflplrocrr4. B roxrnoft uonapuoft o6racru r(aprr{Ha

o6pagraa, a IIMeI{Ho: Hatrp.E}HeIIEoCTL troJIfl B aJIeMe}ITax S-ro;rrpuocTlI 6oJIb-

me, qeM B aJleMeurax N-ubnnpuocTtr, r{ ql{cJro aJIeMeHToB uons S-uorgpHocTs
ToH(e 6oJrllfle.

Ha6;1o4euufl paAr{orraJryqeuu.fl BeJrr{cr, na 22-rvretpoBoM pa[r{oreJrecHol]e.
Vr.nonoe paBpeltreulle paAlloreJlecnotra cocraB;IflJlo 2' ,5 na BoJIHe 73,5 u,tt' rt

i,,7 - ru 
"o-rr" 

B nn. Ha6nrcAerur.s BanJrrorrailrlcr, B rroJryrreuu[ pagUOrteO6-

palnerltrfl Connqa tryTeM cKaHI4poBaEV.fl; r:pv.oroM AI{aIpaMMa }IatrpaBJleulroc-
Tr4 trepeMeqalla6b Co CHOpoCTI,TO 7' ,5 B CeI(yHAy tro CItJIoIIeE_IIrc C UIITepBaJIaML{

trO trp.flMoMy BOCXO?I{A6HU:6 l-2'. HpOrrte TOro, B MOMSIIT5I' 6nuaxUe H HyJIIMI{-

,raqry connqa, AeJraJrrrcb TpaBepcbr qepeB Becr, 4lrcx corgqa BAoJrb ArlaMeT-
poB c troa[qtrotrHbrMl{ y"naotrn *P (uolspnrrft :rpanepc) v- -P (ouopnrrft tpa-
nepc). P - uoauqzonnufi yIoJI Octr BpaT:qeIlILE Co.nuqa, xotoplrft B treplloA

nalmogenuft uaMen.sflcs or *19 [o +26". flocro.sggas BpeMeIIr BLIxoAa pa-

ArloMerpoB uplr na6nroAenrrax cocrasxnila I cen.

flprlrep pa4rouao6palr{eHr{.8 co.nuqa rra BoJrHe 73,5 nnt, trpIIBeAeE tla pl{c.

2, o.,-a nf sonne 8 nn - Ha prrc. 2, 6. Tpaccbr otropgr,rx cHaIroB tror(aaallbr

mTpuXOBbIM:a IIy;gulMuL lpagaqua uao{Ot _na uao6pan{egllflx AaIIa B g[IIHI{-

qax ypoBrrfl I{BJryqeHrrfl lreBosMyueHEoro coflHqa.
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,{na oupe4eJreHr{.a rroJroxieHrrfl MaKCr{MyMa o6,nactu troBbrmeuHofi npnocru
rr ee paBMepoB B paAr.raJrbHoM HarrpaBJreHr,rr{, a raH}r{e e{$exruanofi reuuepa-
Typbl Molr{tro [cuoJrb3oBarE, noJr.frpHrr]e lI oIIopHbre cHaH],r. fleficrnrarenr,uo,n nonrpnofi crrcreMe HoopArrrrar (r', q), Haqaro orcqera Horopoft Haxo[r.rrc.a
B r{erlTpe AucHa corrrqa, a yroJr (p orcqr.rrr,rBaercfl rar( rne, Hax uosuquonnufi
yIoJI, B CJIyqae noJI.EpIioIO II oIIopHOIO 0HaIIOB saBI,IcIIMoCTt anrengOfi TeMIre-
parypbr or paccroffrrr.rn .R uenrgy uraBHbrM Jrerrecrr{oM r.r 4eHTpoM Ar{CHa cotn-qa 6yger Bbrpalnarr,crr cJreAyrotr{rril,rrlr coorlroure}rr.rfl MI{ :

r @, +p) : +iJr",., q) F (r- ft, e - qda +

* # 5\ A?o6,, (r, q) 1r (r - fi, rp - fl da;
d o6Jr

T (R, - P): * iJ ," e, q) tt(r - /?, rp -r p)cts),

({a)

(16)

(2)

(3)

r4E QN - TENECUTTfi YIOJI AI,IAIPAIIIMbI IIANPABJIEHIIOCTII AHTEIIHI,I; 7O (,, q) _
pactrpeAeJreHr,re apxocrr{ort reMneparyphr tro HeBosMyqeHnoor/ co.[HrIy;
LT-oan (., ,p) - trpeBbrmeHr.re apxoc-ruoft- reuueparyp", o6ru"rrr HaA .rrpnocr-rofi reuneparypofr To Q, q); ]t (r, p) - 4lrarpaMMa rraupaBJreuuocrr4 arrreu-

rrbr rro MorqHocrrr; da - sJreMenr reJrecrroro yi"na, o u <o6"r> o60anaqaer uH-
Terpr4poBarrrre no Ar{cKy Corr.rrla ra o6nacrra coorBercrBer{rro.

-l3Hnagou- rpyrrrx JIoHaJIbIILIx r{croqHr.r*oB B aHTe,rryro re,rtreparypy trpe-
ue6peraelr' v cenepnoro Hpa.rr nulr6a r{a rpacce otropHoro c^arra co"riri" 

"p'ux-troJraraerc.E HeBosMyrqeHurrlr. r'Iycur pactrpeAeJreHrre apHocrnofi ,eono"piry-
pbr tro cuoHofinolry co.nuqy saBr{crrr roJrbKo or ,', a Ar{arpaMMa HatrpaBJTeH}roc-
TII aHiIeHIIbI CI'IMMeTpI4-IIIa OTI{OCIITeJTL}IO BepTEltatr,nOfi IIJTOCKOCTT{. TOrAa aa-uenofi g r{a -q Bbrpa)nenrre (16) upeo6pa3yerc.s K Brrgy

r (R, - p\ : +il, t,l t, (, -fi, q - n da.' !2ao

I3r,rquran ua (1a) Bhrpalrienrre (2), uonyuaeu

T (R, -l P) - r (fi, _ P): L,To,o6, (ft) :
: + \\ L,r,o6, (r,a) / 0. - a, e - p) (ts).t'o #,

Cnegonarenblro, Bbrqr{rafl lra arrreHrrblx reMtreparyp troJlrrprroro cr(a}ra aHTeI{-
I.I6IE TEMIIEPATYPbI ONOPIIOTO CHAHA IIA OAEI{X II TEX }I{E PACCTOflHI4,SX OT I{EHTPA
AI{CHa npr{ cAeJraH}rbrx Br,r[re [peA[oJro]r{errr4rrx, M6I trOryrraeM pacllpeAeJleEl{e

l'-r9'..2.. l)a71rror;ro6parxerrnc ColHqa
25.1 X l'974 r. rra- MlrJrJ,rlrrrcrpuBbtx
BOJIHAX

o - tta nollrc 8 ,trn;
6 - lla Dorrrc 13,5 rlrr

Puc. 3. flpultep rpa$r,r.recnor.o ntrulr-
TaEr.I.g arrTeIIEbIX TeMrrepaTyp olopHof o
cl(arla r.r3 arrTelr rrLrx TeMrrcpaTyp lroJrrrp-
IIOIO CHaEa AItr [oryrrerrrrrr pacfipeAe-
JreEr,rE arTeurrr,rx reMrreparyp o6.tacrlr
rroBLIIIIeIIIIOrO paAI{OIBJryuc[]rtr



arrreHHbrx reMleparyp o6racru AZa, oon (fi) rpn npo\o)rigellllu qepeB IIee AII'
arpaMMofi HaIIpaBJIeHIIocrI{ paAl4oreJlecnotra, lIcrpaBJIeIIHoe 3a KpaeBofi 3{-
{exr. Ilpuuep ranofi o6pa6o:rxlr rIoKaBaH IIa pl4c. 3. ,(anee o6r,rsnrrMu Mero[a-
Mr{ MoETHO trolyqr4rb paBMepbI I4 BtIquclrurb .rIpI(oCrHyIO reMtreparypy o6rtacrtr
B trpe[troJroffieHr/trr rayccoBa pactrpeAeJleHu.E ee B paAIIaJIbHoM HanpaBJIeI{lIu
corJracHo BEIpax(eHuro

Afoon : To (4)

rAe T6 - tlpKocrl{afl reMtreparypa EeBoBMyq,eIIHoro Colnqa; A7x, o,os }r
T^.o J aHre;Ebre reMtreparypbr o6Jracrtr (uunonoe) u lreBoaMyqerlroro Conu-
r{ai Q:i r{ rpo6.n - pasMepbr uraBHoro JrerrecrHa AlrarpaMMbr HatrpaBJIeEIrOCTrr I{
o6racrn B pa[rIaJrbl{olvl HaIrpaBJreHrIIr Ea ypoBue 3 06; $ - Ho0{6I,rqueHr' paB-

Hr,rft orHo[eHr,Iro o{$eHrIIBHoIo yIJIa ALIarpaMMbI HaIIpaBJIeHI{ocrtr B npe4e-
Jrax ,qrrcxa Co;ruqa x tenecuottty yrJly IJIaBI{oIo Jleuecrl(a. B nsrpaxeuuu (4)
yqrer{o, rrro paaMepbr o6JracTlr B rratrpaBJreulrl{, treptreu[I{nyJlflpgoM ocl{ Bpa-
rrleHl{fl connqa, [peBbrmaJrl{ pa3Mepbr uraBrloro JIetrecTHa.

X{ouoxponrarusec1ue Ha6ilroAeggr Coruqa B cBere Jrv:r.vrn Ho nutronuenlr
Ha Nro4epnr[BupoBarrrroM ltopoHorpa{e [10] c BbIcoIttrM paaperrreul{eu (- l").
Exre4uenuo B reqeul{e trpIIMepEo 30 nuu, BeJIocb Itl{HeMarolpa{upoBauue [o-
Jrapnr,rx o6naCrefi Co,rurla B .flApe JIIIIIIII Ifo lr n ee HpLI"TIbrIx rra pa3IILIX pac-
CTO.trHI,Iflx OT IIeHTpa BIJIOTE Ao + t A.

2. Peayartarbr Ha6rlro4euufi

Ha scex pa[[ofiaprax, troryrrenrrErx B treplloA Ea6ilroAeHl4ft ua o6eux [uu-
IIaX BO.[H, HpOMe TtrUIIqHEIx I{CTOqHI{I(OB ,S-HOIUUOUeUTLI, B Cpe,qHI'IX I{ HIIS-

r(r{x reJrr{ortrI{poTax oTqeTJrr{Bo Br,I[eJIflrcTc.E o6lactra troB]llmelllroft paguo-
flpr(ocrr[ or(oJro ceBepEorO rrorrroca (puc. 2). PaauepH o6nactlr B r,IarpaBJIeIrEIr'
rreptreHAr4l(yJlflpHoM ocl{ BpalqeH[fl CoIHIIa, cocraBJIflJII'I B Cpe[IIeNI w B/

rr tror{pbIBaJII4 [osru Bce AoJIrorLI c q > 60" N. Ha paguoraao6pa]i{eHl'Lfix Co;trr-
rla Ha BoJrr{e B un o6nactl IrMeer qerHo BbIpa}I{eHIryIo crpyKrypy (puc.2, a).

Ha puc. 4, c uoxaaano r{BMerreur4e co BpeMeHeM orI.IocI,ITeJrbIroro rIlleBLIureIIlIfl
arrreHHr,rx reMtreparyp ceBepEofi IIoJIfIpHofr o6;racru I{a,( ypoBIIeM HeBoBMy-

u{euHoro Coluqa (ue ucupauell 3a l(paeBofi aS$ext). 0ro npenr,lulellue, HaK

Mbr BrrlIr{M, r4MeJro rreHoToplle BapI{aqIIu. Cpeguee trpeBllrrTelrl{e ero rla o6er'rx

Bo.rrrrati cocraBJlflJro B nepuog Ea6rloAeu[fi oHono 40/0. B loiItnofi floJlflplrofi
Borre B orAeJlbrrr{e AHI{ Ha6Jlro4enr.rft AarrHoro fleprroAa rarir{e orMeqallocb rlo-
Br,rrrreHlroe u3ryrrefiue Ha DTI4X BoJ]Hax. OAnaxo olro 6LIJIo BHarlureJrbuo cJla6ee,

seM B ceBepl{ofr rloJr.spIIofi o6[acTlr.
/l.ux yitpaHerrrrfl r{cHa}Halo[1ux {axtopoB 6bIIa trpoBeAeHa o6pa6-olia

troJrrrpllbrx r,r o11opH6lx cHaI{oB IJIrI ceBepllofi [o.rlflpuoft.eonlr ua X, : 73,5 n
8 nn- verOgotrI, tr{BJI9}I{e}I}ILIM BrIIIIe. B peaynltaTe o6pa6orxl'I trolyqego' qTo

pa31repr,r o6nacru troBl;rilIeHHoft npxocru B pa[I{aJIbHoM IIalpaBJIeHuu 6LIuI4

BaR,lrmqeHLI B IIpeAeIIaX 1-,5-2', a MaHCIIMyM ee .EpItoCTtr paClOJIoiIi-eE B CpeA-

HeM r{a 111llpgre 75' N. flpear,rmeulle E{tilel{rrrBHofi reMlIeparypll HaA ypoBI{eNI

rleBoBMyx{e;I.IoIo CoJIIIqa IIa BSJIIIS 73,5 ,nn B cpeAHeM cocraBJItIJIo 2'103 "K,
a r{a BoJrHe B nn -7,5. 103'K (upn upunarllx reMlleparypax HeBoBMytrleHIIo-

ro CorHrIa 9,7.103 u 8.103'K - IIa BorIHax 13,5 u B il,nt coorsercrB0,Illlo)'
tlto6r,r [pnBecrrr B coorBercrBr{e Aarrul;re o MarHIrrHbIx troJIflx aa 797/+ ,r

{964-1966 rr. [3, 4] , ornoc.srqr{ec.s upr{Mepr{o H oAr{rlaxoBbrNr $aaau Ul{r{rra
coJrrrealnoft aHTI{BrrocrrI, rlaMrr 6r,r.na ncnour,BoBaHa rar(a-fl }Ite N'IeroAllna 06pa-
6orxn, KaH I{ B 13,41, IIMeIIIIo: rro 3atrI{c.EM Ita}ItAoIo paBpetsa ofipeAeJlflJlocr'
qr{cJro OJTeMeHToB MarrIr{TIIoIo IIoJLE Tofr LI Apyrou noJIflpllocTlI lI M&I(CI{MDJlLHafl

HarrprrlrieHHocTb troJrfl B Halr{AoM SJIeMeHre. flo 4anulrlr r{sMepeHl'Ifi Ha}I{Aofi

r(aprbr 6unn uocrpoeubr pacupe[eJrer.rrr.s qacTorbl BcrpeqaeMocrr{ MarHI{TIIr,rx

aJIeI\{eIrToB oT BeJIIIqI{HI;I Ira[p.E?r{eHHocTIr troJl.s B Hr'Ix. Ha ocHoBaIrI{I{ pac-
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Pttc, 4. tr{alreneur.rc co BpcMoHeM cpe4neii naneurcnnoii: uarlprlx{e}IuocrIl rIoJIfi o6eirx uo-
,rrapnocr:eii B ceBepnoM (a) r.r roxrrort (6) rornpunx parlonax, a ralrxte Rourpacra ar{reggbrx
Ter(rrcparyp o6;racrr,r uossrrneHHoii flprtocrr{ ceBepHoro rtoJlroca or}rocI,ITeJrl;rro EeBoBMy-
ll{curroro Counqa Ha r{r.IJlJrl4l\rorponux noruax (a)

trpegeJrelrl4fi uoAcarurr,rBaJracl cpeArr-sfl BBBelrreurrarr rratrp.Elr(elrHocrb rIoJI.fI.

tr{sMeneHrae co BpeMeneM cpeAHefr BBBeme}ruoft rratrpfl}r{e}rHocru florq o6el4x
troJrflpHocrefi n cenepnofi ra ronrnoft troJrflprrlrx SoHax rroKasalro Ha pl4c. 4. Ha
pr4c. 5 nprrBeAerrbr cyMMapHble, 3a Becb neplloA Ha6rroAcflufi, pacupegeJleElrtr
TIaCTOTbI BCTpeqaeIvIOCTlI Ma|I{I{TI-IbIX AJIOM0HTOB OT BeJII4SUH],I Hatrpf]I{eEIIOCTI4
tror.s B EI4x. Ha}IiAoe Ir3 paclpeleJleHl,Ifi AJLE rroJr.E u N- lr S-nonnpnocreft npo-
HOpMUpOBaHO r.ra eArrHr4rIy. oHoilo Hair{Aoro r{3 pac[peAeJrel-rr4ft yHaBatro troJr-
}IOE TII4CTO EJIEMEIITOB A' II CPEAUAfI BSBEIIE}IUA'I HATIPE}I{EHHOCTI, IIOJIfl 111; r
BbITIUCJIEEHA,II HA OCITOBAIIII}I CYMMAPI'IOIO PACNPEAEJIEHI{'I.

O6paqaer Ha ce6.E Brrr,rMarlue (puc. 4) LrcnrroqureJrr,rro Bbrcoxa.E cr{Expo}I-
HOCTT, B trSMelreErrrir Hatrp.E?neH[Iocrr{ troJr.fl N- u S-uo;r.Eplrocrefi Me}fiAy co6ofi
rle ToJrr,Ito B r{a}nAoft rr3 troJrEprrbrx 3o}r, }ro r4 Me}r{[y SoHaMI{, qTo cBu[eTeJIbcT-
Byer o (ceHropr{ofi crpynrype)) o6qero MarHr{rrroro troJr.fl coJrrrqa. B ceut.a6-
pe-oxrx6pe 7974r. caMrre cr{Jr6rrr,re rroJr.rr 6brJrr{ N-uonnpuocrrr B ceBepuofi tro-
Jr.flprrofi Borre, B Her(oropEre Alrrr cpeAr.Err BBBemerruafi rratrp.fl)neurrocrr, troJI.E

N-uorapuocrtr AocrlrraJra 7-B ec. B cenepHofi floJrflpuofr BoEe cpe[Hrrrl BBBe-

rr1eEllafl lratrpfl)r{erruocrb troJrfl N-uouapr-rocrr( rrocro.Elrlro trpeBr'rltraJra Harlpfl-
)r{eH}rocrb noflrr S-florrprrocrrT. B cpegueu aro trpeo6JraAaul4e cocraulrrrlro 2 ?c.

B ro;nnofi troJLEpIrofi o6racru, Ilao6opor, cpeAHfl.E Ilatrp.Er-I{eullocrr, IroJrtr S-ilo-
Jr.rrpHocrrr 6r,rra sbrllre B cpeAlrer{ rta 7 ec. Cpanunnax pe3yJrr,rarl;r [3, 4] c ctlr-
Mrr, Mr,r BI{AtrM 6onr,uroe cxoAcrBo B xapaxTepe troBeAenl{fi rroJr.Eplloro rroJlfl
Cornqa a ceur.a6pe-on:rn6pe 1974r. u B Henoropl;Ie ueprro4s 1964-7966 rr.
flpaaga, s 1964 r. B ceBepnofi uonapuoft o6nacrrr AoMr{El{pylotquMtr 6r,IJrrr

uon.s S-uonflpuocrl{. 3To ecrecrse}rno, Tar{ Kar( corJracuo [11, 12] o6rqee uar-
Hr{rHoe troJre CoJrrrqa I{BMeHI{JIO sHar( B 1969-1971 rr'

Hapagy, c 6onr,murt cxoAcrBoM B troBeAerrrrl{ troJrflpllbrx troJIeft B 1964-
1966 rr. rr B cetrrflfpe-oxra6pe 7974 r. uMelorc.s tr cyqecrBellulle paBJIII-

una. flpexrge Bcero cJreAyer o6patutr, BtruMaHIre rra ro, sro B 1964-1966 rr.
rrr4cro DJreMer{ToB tror.s N- u S-uolapnocrefi B Ha}fi[oft uB lroJrrrpulrx BoH 6bIJIo
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trpr.rMepHo oAr{Har(oBbrM.,ll ro ilie BpeMrr s 1974 r. B ceBeprroll uo.rrapnofi aoHe
qr.rcJro oJreMeHroB Ilots N-uo"rrflpHocTl{ trpr4MepHo n 1,4 paaa 6oJIr,rue aruc.[a ere-
MeEToB uong S-lorflpllocrtr. B rolinofi uo.rrapHofi BoHe rrr4cJro aJreMeHToB rlo-
nn S-uornpgocrr{ B {J5 paaa [peBocxoAr{Jro quc.,ro aJreMeHroB uonx N-uorxp-
Hocrla (puc. 5 u 1). Cne4oBareJrbHo, paa6analrc Marlrr4rrrbrx rroronoB AoJrlr{eg
6lrtr, o.reul 6onr,urnnr. flonrouy Molriuo Bar([IoqI{Tb, qro B ceHTfl6pe-oHra6pe
1974 t. o6rqee MatHI{rHoe no,rre Co.rruqa r{MeJro crrJrr,Hyro Al{troJrbrlyrc }roMtrorreg-
ry. Maxcul,raJrburre HatrpnzieHrrocTr,r B DJIeMeHTax uong S-uo.nflpr-Iocrlr B ce-
nepuoft_ notapuolt BoHe r{ N-uornpnocrlr s rclinofi uo,irxpHoft Borie rre trpeBbr-
uranu 30 ac. [] rorrtnoli uo,napuoft Boue 6r,r.rrr.r Baperr{crpr,rpoBaHbr troJr.tr B DJre-

N-nolroc
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Megrax S-noyrgpnocrll Ao 45 ec, Caurre cI{JIbEbIe non.s 6rrnlr n Cenepnoft

uonrpnofi aone]rgerratrpfiE(errgocrr{ troJrff B rlexoropbrx_aJleMeuTax rons N-uo-
Jr.EprrocTIL AocruIaJIII 60 ac. guCno eJIeMeIrToB troJIfl N-nOnxpgocrlr B ceBep-

uofi uorrpiofi aoue c Hallpfi)fiellrocrblo Htt 2 25 ac cocTanllflrro rrosrg 1,50/0,

a s.roxlro-fi BoHe qrcro atieMe:rros c S-uonrpnocrbro - Melree 0,5Y0, B to me

BpeMfi s {964-1966 rr' [3, 4] ue 6uuo Baperrlcrpl,lpoBalro sJIeMeIrroB troJrfl c

rriopxL,,er"ocrblo H1) 25 ec. _Tax HaI( HamI{ ua6nro[enn.E ornocflrcfl roJlb-
*o ,i ,po4o.lrngofi cocraBJlflIoq,e[, Horopa.f, B AarIHoM cilyqae troqrfl r(acaTeJl6-

na x uonepxnocrll Co.rrrqa (urupota g > 60"), ro troJIIIafl Hatrp.f,rfieuHoorb trO-

Jr.fl Mo)r(er 6rrrs eua.rr4TeJlblro Bbrrrre. Tanrtu o6paaoltr, Mbr trpuxo[IrM rt 3ar(Jlro-

puc. 5. Cyruruapurre aa Becb rrepr{oA na6nrogeuut paclpeAeJreElrff qacrorbr BcrpeqaeMocrn

OJIEMEHTOB MAIEI{TEOIO trOJIE B SABI,ICI,IMOCTI4 OT BEJIITqI{EhI EAtrP.E}I{EHEOCTIT IIOJIE B EITX

BBepxy ArE ceBepr{oro rloJlnprroro paftoHa' Bnxay - AJrs loxtlroro

ll- tone

I,/ : ZZJ6
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Plrc. 6, Br,rg u .uy.rax rrrrrrrr.r
MOITeETLI Bpet{elllr

, . ?h50rn00s, Ho 1- Li: e -

FI,lcrl,rrlfir{ Ea rr.n{6e s6tru:rr rolirroto uoJrroca B pa3r{ble

7h5omrr5s 3 - 
ghg3m25st 4 - 8tI04m4rs. BpeMfl lrnpoBoc

IIeEtrIO, sTO B EeHOTopbIe IIeptrOALI BpeMeIII{ EaIIp.E)I{eHIIOCTL troJIfl B IIOJI.fipEbIX
o6nacrsx Conuqa Mox{er 6urr goaonrno 6orrrooft n cocrasnflTb onoJlo cor-
Hn raycc.

Monoxpouaruqecxrre Ha6rroAegu.s CorHqa B Ho, HecMorpr Ha r.rx MaJryro
upoAoJrlnr,rreJrr,Hocm, (oxo,no 30 nuru, exe4nenno), rar()fie o6nipyxrrarr[ Eeox(I{-
AaEHO Br,roor(yrc ar(rr{BHocrb B troJr.Eprrbrx o6nac:r.sx. qaqe Bcero 3ro 6ruru ne-
6orrmue Bbl6pocbr Ha JIIrM6e n6rrsta KaH ceBepuoro, TaK tr ro]H]Ioro troJrroca
(nrnorr Ao urrpor - 85"). OAnaHo Hau6oree BaMeqareilEHErM .sBJrerrtreM cJre-
Ayer cqurarr, ne6onrmyro xpouoc{epEyro Bctrbrrtrxy tB.X 7974 r., Koropa.E pa3-
ropeJracb y caMoro Hpa.E coJrHeqEoro Ar{cfia rra ru4pore q = 79" S. Bepoaruo,
oro caMa.E Bbrcoxour{porrrafl trB r(orAa-Jrr6o aaperracTpr4poBarrubrx Botrbrurex.
Tax, corracuo CMr,rraM [13], c flHBapr 1.g53 r. qo xo}iqa Mff rpr Harr6oJree
yAaJreHEbrx or snBaropa BctrbrmHtr na6nrc[atrcb Ha mEporax 48-50o. flpaa-
Aa' He I{CHJIIOqeEO, qTO Ao IIaCTOEqoTO BpeMeHII MOIIOxpOMaTI{qeCI(I{e Ha6ilro-
flerr{fi troJrrrpHhrx o6;racrefi coluqa c Br,rcoHuM paspeue;}IeM He trpoBoAuilutcb.

Bcurrmxa 6rrila aarre.rena s 7h58m ur, uepee 
-1. nun upr.r c're-rune B Ho -l-

+ I A (rpra arou..uoJrox(errtrE nafinmr.r{repa troJroca unrep{epeurlr4onrro-tro-
JlfiprrsaqtroEuoro 

'{r,rnrrpa EMeer 4nyrop6rrfr Br{A, oAr{rr ua MancuuyMoB r{eET-
pupoBarr sa * I A, a 4pyroft ua -1 A br H.) oHa trMeJra rlr4 ue6onrmoro flp-
r(oro y3eJrna (- 7'-x_2:), pacrroJro)fienuoro rra corueqHoM ALrcHe BrrJrorflyr)
ft ero Kparc (puc. 6, 7h59m00r). B aror MoMerrr ee .rrpnocrr na - 8 % rye-
BblmaJra fipnocrb coceArrr{x yqacTnoB HeBOSMytrIeHHOfO cOrUqa B TOM }r(e
glglrqeJr.bEoM rr}Il.epBare. .(anee Bctrbrmr(a Easara Bbrr.Err{Barbca (puc. 6,
7h59n%5s) vt x Bh0lm rprr,firra {oprnry (rtrutra)). r{epea 2-3 *ui crato
B_rAHO yme EO0HOJTTHO Crpyft - nrr6pocoB, Maxcr{MaJrbr{a.E BErcora r(oropbrx
6rrra oHoro 20", a .EpKocrb Jrtrmb rra Hecr(oJrbKo [poqerrroB Bbrme ,rpKoortr
rreBoBMyqerrHoro AtrcKa s6nrar xpax. B Bh05m ra6nro4euun 6stn rpepnauu,
xoTrr Bctrf,rmr(a eqe IIe yracna.

Saxnro.reHue

Ha ocnonanvu uccileuoBaxui axruBrrbrx o6nacrefi ll4, lbl trBBecrrro, sro
Bc[brrrrKrr u nu6pocu tro.frBJrfirorcE B Mecrax co c.rroxuofi crpyxrypoft a 6oI,it-
moft naupalr{egrrocrbx) MarEtrrrroro uons. Ha6JrroAerrr{s sinnrmxtr z ru6po-
con n paftoue rroJllocoB 0BI{AeTeJIbCTByTOT B trOJrbsy Toro, qro B gror treprloA Bpe-
MeHrr MarHl{rEbre troJrr B lroJrflpEbrx o6nacrsx Conuqa 6unu geftcrnzrenJuo
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6Ottruulru I{ rlNteJII4 CJIOiI1HyI9 cTllyltTypy. ,[a,nee, Ha pI{C' /r uOlrinO RI{AeTb He-

r{oTopyrc cr{HxpoHrlocTr, B rr3Mer,rerrlrtr paAI{OKOHTpacTa LI CpeAllefi R3BenIeFIEofi

HatrpfllIieI{IIoCTII NlaIHIITIIollo rroJlfi. HaupnflielrHocTb MarHI{T}IoIo IIoJIfl B Ce-

nepgofi IIoJIflpHo?i o6naCtr,r 6srna cttcreMarl'Iqe0xu BLIuIe, aIeM IIarrpfliIteIIHoCTL

"o'", 
u rciuHdii rroJraprroft o6Jracrr,r. Ananoru.ruylo Haprl{Ity N'Ibt lra6Jl}oAaeN[ rI R

pa[uO[BilVtIeHI{I{, a I{MSHI.I9: paAI{o.EpI(oCrb B o6JIaCTI{ CeBepHOl'o troJIIoca 6bI-

,U' uaa opelra 6o;ryue, qeM y IOII1HOI9 II9JIIOCa. C;ne4Onate.uLllo, MbI MOiIteM

BaHJrroqI{Tb, qTO yBeJlflqe]Itre paAI4oflpHOCTI4 IIa IIOJIIOCaX Cornqa CB-1I3aHO C

ycIIJIeHI{eMIratrpfl}I{e}I}Io0TIItroJI,fIpHoIoMaIIIuTIloIotroJIfI'
'-- fu*r* o6paaog, ocegrrio L974;. B troJr.Ep_Irrrx o6nacrsx Co;rnqa, oco6eHHo

CeBepgoft, uab,lIo4anr.rcb MaIHI{rItbIe IIoJIfl 6onlmoft Hatrpf}IieH}Ioorll, [ocrl{-
rasueft B IIeI(oTopIJx aJIeMelITax oItoJIo coTIlII Iaycc' c HoTophrMI4 6r'lna Cs'tl-

BaHa Bblcoltafl aI(TI{B}IOCTb IIoJI.EpIIbIx paftoEOB COlnqa B pa[uoIISJIyrIeIII{I{ Ha

MIIJIJIIIMeTpOBLIX tsOJIIIaX I'1 B Iyqax JII'IIII4I4 He'
Cucrelratu.recKrr Mer{brrrr4e BHaseHufl r{sMepel{HErx BeJrIrqI{H Harlpfl }fi eHIIOC-

Tn rrpOAoJIbIIoIO MaIIII{rI'IoIO trOJIfl II paAIIo.trpHOCTI{ B IO1l(HOft trOJItI.pEOft o6-

Jracrrr IIo CpaBIreEI{Io c CeBep}Ioft rraoryr' 6lrrl s Raxofi-ro CretreHl{ o6yc'nonre-

rrbr Mellee |ou"orrpror,,llNlr{ ySJI.BI{EMII Ea6IIoAeEuft tolruoft troJItIpEoft 06-

JraCrI{, ral( HaI( B : *7". flOc,neAuee IIoArBep}I{Aaerc.E IIetrocpeAcTBeIIHhIMtr

Ha6ilroAeHuflMlr, [poBeAe]IHT,IMI{ B Mapre 1975 r', HorAa 6t'trro B : -7"'
B garnro.Ienue trplt;ocuru rly6oxyro 6.narogapnocrb aI(aAeMI'IHy A' E' Ce-

BepHoMy, tro urrr{rlr4aryrBe u c yqacrr4eM r(oropofo _6r,r,[a 
sbruoJllrella DTa pa-

6;;;;;";""nie I{. lI. PafiHosoft Ba noMotrIb B o6pa6orr(e }IarntrrHr,rx troJrefi.

Anpe.rr 1975 r.
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AItAAEIvIt4tl }IAYIT CCCP

I,I3]]ECTI,Ifl I{ PbITICIiOi'' A CTPOq)I{3I{qECFIOII OECEPBATOPITII

Torr LV. 1976 r..

I{SMEHETIIIE oI,IBlIrIECltfi x ycJIoBI,IIr Bo oJIoItfi yJIAx
C IdX PASBI{TI{EM

3. A. BapanoncnuE, H. H. Creuanxn

-- , 
nonroalbr crrer(rpbr 6onr[roro RorrrqecrBa (-g00) ya.non (pnoHxyJroB, ]raxoArrrqrrxcfl

Ea paBEbIx craAr{flx pa3Brrrl'r.8. floctpoeurr ftorrrypbr H-ilurtufi Ca II u nari4ego orEorrreEr.reqelrrpaJrbEllx ocraroqEbrx r'IETeEcI'rBEocreft ur.rnrart H Ca II rn Ho. 0rra oruorrrenr4fi r.r ronTyp6rH cparnerrr c coorBercrByloqr'IMlr pacqeruburfi BeJrrrqr{EaMr.r 4na 6onrruoro qrrcJra ruo4eleri(xog nuornocrrr I{ TeMrreparypbr c rry6urorl). flrr nrruracreorr ,,o"rypoB perrraJrr.rc' coB-
MecrHo ypaBHerrl4'fl [epeEoca rI crallnoHaplrocrl{ AJI.E Eel{orepeETrloro pacce.EErr.E. B peaynr,-
Tare cpaBHeHr.ra nrr6para ilocJreAoBareJrbrocrr, lrogerert, 

-"ooruar"iryrorqan 
(proxryaau

Boapacraroqefi rpxocrra.
' Oupe4bleuue Sr'ranvecnrrx trapaMerpoB Ha ocroBe ar:r.rx lrogereii r,r ra6rro4euurt {aox-ftynoB [oBBonrIJIo cAeJlarr, cneAyrolrdl{e BhrBoAbr. @lroxxylr - aro yrrnorrrernr-rii clrofi rra Bbr-core o6paaoaanz's Hs (1700 nn).,(ta orgensnhrx yBJroB rrJroruocrr{ EaxoAflrc.s B trpeAeJrax
10'7 < lg zg s 12,6. B arori oduactra (fuorryu ropffqee orpymaroqefi xponoc{epn uaBerr'rqr'r,y go 2000o' B nuxelexalrdl{x cJroflx yBeJrflqe*a reMneparypa, ,,o rrJrorrrocrr, rre
rroBr,rrfieHa rro cpaBrreHr.rro c EeBosMynl'euuoft xpoaaoc{epori. gen apve suoxxyr, TeM OE
rrJlorrree II ropEqee ra telr rny6me flporpera aruoc{epa rro[ HrrM. Paanrararorqraecr {;roxxy6rropflrlee crapbrx {Jloxrynou s o6racrl? H, u {oroc{epe [p]r rex ,I{e fpRocrEx n H, (c.nego_
BareJrr,Eo, [pr{ Tex }r(e rrJro?Eocrflx Ha ypoBHe Hr). cpe4u crapbrx {loxxyror 750/s yslroa
[or{as6rBaror c6.nraxenne cJroeB Ea ypoB'.fiX H, lr Hr, cpeArr pasBr,rBarorrrra, - ro*xo 500/6

, tr{ayuenn Bpalqarcqrrecx {.roxnyun, tr4x paaneprr 10 000-30 000 rat.. ona ropauee u
trpocrr'rparorc-fl ,,a Melrllryro 

",y6r.rny, 
qeu o6rrqRrre sronnyuu roro E{e pasMepa.

THE CHANGE OF PHYSICAL PROPERTIES IN THE DEVELOPING CHRO-
MOSPHERIC PLAGES, by !. A. Baranousky, N. N. StepanAan._ The spectra of great
irumber (-300) of chromospheric plages at diiierent stages oI development were received.
The profiles df the H ca II line and the relation betwe"en H, and li* central intensities
were found' The observed features vi/ere compared with the caiculateiooar, for a numberof plage models. The models were defined through density - u"a te-f.;;r;;; _ 

-;.rd;
dependence' The profiles were calculated by mean-rs of solvilg tf," .q*tion, of statisticalequilibriurn and radiative transler for noncoherent scattering. The comparisol of the
observations with the theory allowecl us to choose the set of models corresponding to the.plages of increasing brightness.

On the basis of this set of models and the observed profiles the following conclusions
concerning the physical proper-ties of plages, were made. The density of the plage at theheight of H, formation is higher as compared to the undist".ma 

"fr.o*or;h;?; 
;;";;two orders. For diflerent plageregions the value of density is in the limits 10,7 ( rg ,i (

< 12,6' This dense layer is up to 20000 hotter than undisturbed regiors. The underly'ing
layers have the same density but higher temperature as compared to the undisturbed
regions' The brighter is the plage the more dense and the more hot it is and the deeper
stretches the region of high-temperature; The growing plages are hotter in the Hrregion
and the photosphere than old ones of the same brightness ii u, qttrat is _ the same den_sity-at the H, layer). Tho H, and H, layers are moving towards each other i.the 7bo/oof the old plages and only 50/6 of the developing ones.

. The rotating plages have been studied.-rir.i. size is r0 000-g0 000 km. They arehotter and are stretching not so deep as the usual plages of .q,rut ,ir.,
t4



oArrulrI,IBocHoB}I},IxaJIeMeHTosaxtusHofto6rracruuaConuqeflBltrfleTcfr
{r;il;:" ii, 

-."" -+"He 
pasBrrBarorc{ ra*rre ar(rrrBHbre o6paeoeanufl' r(a*

BcrrbrrIIHrI, rlflrrla, ,Jr6poai 
-" ycr'' MartrrlrHbre troil's Ha ypoBrre {otoc{eprt

u xpolr.toc{ep", ,o**a-irr"o a"",'*"' c SnorHyraur' floorotr.ty Botrpoc o6 ua-

*rrr!""" 6rrrrua*r" yclosrft no Snoxrynax c I{x paBBI'lrIreM rlpe[craBJlflercE

BeCLMa aKTYaJIbHbIM

,{ouacronlqeroBpeMeHIITaHtreuccJleAoBaHufilpaltruqecHltHetrpoBoAl4-
;lracr,. oupe[eJrflJrr{cbloou*o suauuecxre vcJroBrrn B orAeJrbrrbrx {norxy.lax

tt_6]. B 6o.nrmurrcr:se pa6or EaxoAIIJII{cb ,.*,'pu'ypa ra o6q.ee TIII0JIo IlIsJIy-

;r;;;;;;;;;; {;roxxy.nax. Bonpoc o rrJrorHocrlr ftnoHxynon usyqeE oqeHb

cra6o. B [4] uo,rlyse]ro yMeu]'merrue qflcra aroMoB Ca II s o6lacrn SroHHyra

tro cpaBHerrrro " 
*rror#v,rt""on xponocdepoft' oAIraxo s [5] u [6] EafiReuo

rroBbrmeHr{e trJrorHocrr{ no {noxxynax Ha I-2 ooprnxa. B [7] Ha ocHoBaI{uI{

arraJrr{Ba no,rypoB rru*.,il. ir cu it raxffie [eJraercx B],rBoA o roM' qro rlJror-

uocrr, Snorr(yJra B o6"u,t* oOpasoBar{Ir'fl K, upr'ruepuo Ha tropfl[ol( 6olrme'

qeM B HeBosrrlyqeunofi xporrlocsepe' -
Mn npogonu*r."""t[";A;;#;" {uauuecnrx yc'ronuft ro $noxxy'nax'

*rorroa ,'tzj . mcuo.nreyeros 6olruruft ua6uroAatelrurrt uatepr{aJl' oruocfl-

rqr,rficaxQ.nonryrr,*"apasEblxcTaAl{flxpa3BtrTI[E.BrrnoguosusnuecHux
yoJroBrrflx aO Sloxny.nax AeJlalorcs rra ocn:onalllll( cpaBHenr'rs ra6'nroAaeMblx

r.r reoperrtqecxl,lx oo*,ypou trutrutfi- H Ca II I{ Ho'

Ha6nm[enuR

Ha6.rrop'erut,flIrpoBoAI,IJlldcbHacnerttporpa{ec4lt{paxqraottrroftperuetxofi
Maroro 6aruennoro coJIHeaIHoro,"r"a*orru.' Itpu,,cnot o6cepnaropuu (nu1-

Merp rJraBllo"o '"p"u'ii'iO '*' I : 12 lw' Lucflepc:ltfl Bo BropoM nopflAr(e peluer-

xlr0,TAlun),Bpa6ore]4clloJlbSoBarrr,rrra6.rrro4e:r,i:l.r-Sn6.VIT9T4t,Cuexrpu
;;;;;; U, , H C" fl Sororpa{upoBarrr{cb rpr,r rocrleAoBarerlbHl;rx rIoJIo-

}r{eHr4sx IrIeJIr{' orcToftql4x Apyr oT Apyra ua L 
-t'+tw' qTo coorBetctnyet t8r''

B;;;;; iiii'Zt *;'.i;;;; o6p^roon 
- 
6rura rorvrreHbr pa'pe,br AoBoJrbHo

6olr,utoft,o*'u,,,u*uatsrsarorqeft.TpuaHTI4BHr,reo6nacruI[-MHoIoue6orrr,ruux
oArHoqHtrx 6ro**yrioi';;;;;;"ofiofisofi xponoc{epsr' Ha prac' I nonasa-

Hbr floJro]fieur{fl u,eJrrr ,,u 
'ou"p^"octu 

Coluqa' }I{upuuturr Beprr{HaJIbH}'rMr{

IIIIHI{flME'oTMeqeHbIMecTacaalteruofiauraccraeftnH,.loplraoIlTaJIbHbIMtrqep-
roq*aM,n o6oauaqeubr rorrnl{, g;rn xotoprtx [poBoAI{nac1- lOtoruerpl{qecl(afl
o6pa6orxa "rru*rpor. 

EyIt;;"? 1, B uC s osailax orMeqeHbr trByrraeMbre {'nor-

HyJrbr. Bcero 
"ourrrno"So;;; 

i00'S"oMerpfirlec*fix pa,peson' flpuuepL'r ilo-

ryxreHrrr,rx IroHTypoB rrptrBeAeHbl Ha ptrc. 2. Bce KOHTypIJ rpytrEI'IpoBaJIUcb

lo lrprruaAJlelr(Hocrr{ ,* o4'o'y tr3 HJrao-coB o6terton:
l. ,q, - cnapnft SloHnyn c rpytlrol4 trrreu'
2. B - uoro4,ofi (pnoxnyr, 'o't'*"*'fi 

g'yl Lg74 r' B rren 6'VI uossu-

JTECb IIflTHA
3. C - ctaPnfr {lonHYn 6ea usren'
4. i\{e,nxue oArr,oqHbre $.noxxy,r'r pa,MepoM A' 1q qqg n!"

5. Cpegnrae onruo'"u'" {lonryl* p"*tpo"t 15 000-30 000 rz'

fina Hamgoro npo{oto*e'p'pouao'oio Hourypa JII{Hurr H 6srnu oupeAe-

Jreubr ocraroqHr,re u,rreT cranuocrll B AeBgru roql(ax (puc' 3)' a r{MeHHo:

B qelrrpe rorJroqeulra II, (1);
B TOrrKax Mar{crlMaJrr'soft rauteucrannocru-H" !['rv' rI' 3.) 

;

B Toqfiax Mr{HrdI\[aJIr',HOft lturencltBrrocTu IL1 \t2vt t2B)t

Ha paccroflrr, 
'Z'A- 

or I{eHrpa rutuulr,} (13"; /ut);
,ru pua"torruu 4 A' or roro rtte qelrrpa lldv ' taa )'

IzlngeHcauu v u R o6oeHaqeuEr ,"nrnr"ui-gn, "r"a"o 
I/ u npacnoro fi rpr'rnl-

es ruHur H.
Itpornre roro' otrpegeJlfiJlacb paa"9:1u LH : It'v - Itn'

floryqeHHoro ctreHrpa- otrpeAeJlrJlr4c]' Holrrypbr nne {roxryla',
,vrit"""t ,Orrr"ru. Xopouree coBtraAerrtre arl{x HourypoB AJLr

[,nn Hamg,oro
T. E. B IIEBOS-

paSHbrx orIeKT-
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Puc. 1. floc;reAonareJr.Hbre rroJrolrr{cnrlrr qcrr.r rr 
.sotolrerpraqecHr.rx paapegoB r{a rroBepx-
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poB cJlyrr{rlT noArBepx(AeHr.rer{ npaBr,rJrbrrocrrl }rauefi Sorouerprauecnoft o6-
pa6outr.r. Honryprr Jrr.rHrar{ Ho no4opoga 6r,rnra o6pa6oraur,r roJrbno AJr.E ue-
cr(oJrr,Hr4x pa3pe3oB, r4e 6rrra yBeper.rHocrb B ToM, rrro npl,r cLeMHe H-nrasrnu
u Ho n1enr, cnenrporpaSa nrrpeaara oAlro rd ro ?fie r{ecro }ra rroBepxrrocrr,r Conn-
qa. flpaxrraqecxrl aro 6bulu cflyrlar.r, KorAa Ha IqeJrr, [onaAaJla oAHa Lr ra ine
uopa. flo DrI,IlI cnexTpau 6r,Ina nocrpoega BaBr4cr4r\{ocrr, IoH - IsrTo. 3to xie
cooruorxeurre 6r,rno onpeAeJreHo rro clenrporeJrr4orpaMr\{anr n Ho u H gra r,ray-
qaeMblx axTlrBr.rbrx o6nacreft, rro, K corfiaJreHIrro, rroJlyqeHHr,rl| B, 9, 10.VI
L974t., ran r(an 5 r,r 6.YI cflexrporeJrr{orpaMMbr He 6r,urr.r roryqer},r. }tpoue
roro, Mr,r I{crroJr},BoBaJrr4 peayJrbrarrr [2, 8-10], rAe rar(]He HaxoAr,rJrocb coor-
rolrleHr,re cBeqeHr4fl r4oHr4aoBarrr{oro HaJr[,qufl I{ BoAopoAa Bo {,noxnyxax.

Pac.re.T Teoperuqecxnx noqeteii u r(oHTypoB

,{na uo,iryueHr.rrr reoperrrrrecrurx HorrrypoB Br,larr4crfl ercn {yrrnqua I4crorr-
Hr4noB nocpeAcrBoM coBMecrHoro pemeHr{.fl ypaBHerrrdfi uepenoca }r crar{lro-
Hapr{ocrr4. Br,r.rrrc.rrenrrrr cAeJrarrbr AJrfl p.flAa lro4erefi S;roHny.uon. Mo4e.rrlr
BaAarorc.fl BaBr{ctrMocrlro rrJrorrrocrtt rr reMneparypr,r or Br,rcorrr. Snexrpou-
IIAfl IIJIOTI{OCTb B],IAIUCT flETC'I B TtA;'Ti4Ofi IIIOAEJII4 C YqETOM IIOIII4SAqI{II BOAOPOAA

rr rreraJlJroB. trl[onr,raaqrafl BoAopoAa HaxoArrrc.E nocpeAcrBol\{ coBMecruoro pe-
IIreHrr.E ypaBHe]rr{fi r4orrrlr3arlHoH}roro paBHoBecr-fl (rpz yporu.E Ir HoHTtrHyyM,
uorrr{Barlr4.fl r,rBrryqeHueM rr BJrer(TpoHrrbrM yAapolr) u ypauHeHI4.E nepeHoca
B Lcont (raonuaarlr.ra ruerarrJroB uo [11]). flna Ca II nprzuara MoAeJrr, aroMa
c AByMfl ypoBrrflIfr{ rr r{oHrr,rHyyMoM, AJrf BoAopoAa-c TpeMff ypoBHflMrr I4 noE-
rr4r{yyMoM. fipo$rarr Hoa{$uquenra norrroqeHrr-fl Ea oAuH aroM - Sofirton-
cxuft. Ios BoAopoAa yrurrpelrrre HpbrJrr,eB - rurapr(oBcr(oe 112-141, ulrfl
r{aJrr,ltrr.r.E - BaryxaHrre riraJryqerrus ra coyAapeHrde (cuilbr Bau-gep-Baarrca) [151.
Ifocre roro, HaH Synxrlzn r4crorrHrrnoB ,S (t) nrruucJreHa, BrrxoA.rrqa.fl r.rll-
Ter-Icr4Brrocrb B qacTore v onpeAeJr.EeTcfl. rr3 Bbrpa?fieHr4.fl

Iu:

rAe r - onrrsecxa.E rny6nna B r{errrpe Jfir:eurti q,(r) - upo{unr, xoa{{u-
rlrdelrra rrorJrotr{eurdfl c HopMr.{.ponxoft rpr" : 1; r - orr.rolrenue Hoe${uqr{e}I-
ToB rrerrpepbrBHoro r{ ce.[e(rrrBHoro ilorJroqeuzft; B - $yuxqrt.a r{croqr{I[r{oB
Arr.E rrerrpepr,rBHoro rorJrotrIeHr,rx (pannax {ynnquu fl;raura); 1r, 

: cos 0.
3asrzcrrr{ocrb qe or a trBrrflercn cJreAcrBr4eM BaBuctrMocrn ryp6y.nentHofi

V1 fi illveBoft 7 cnopocrefi or Bbrcorr,r n xporuoc{epe. SaBI,IcuMocrr, cp, (t)
MEr yqr.lrblBaeM roJrbr{o n (1), $yuxq[rr flcroqHrrnoB BbrqrrcJr.rrerc.s B rrpeArroJro-
?fieul,Irr 71 : const yrV : const. Itax 6r,rro ror{asaHo B116,77l, rrailuque tro-
Jr.rr crtopocreft nopagHa [orrJrepoBcr{Ex MaJro Brrr4.Eer rrerrocpoAcrBerruo rra $yur-
qr{ro r{crorrnrnnos, MeroA cocraBJrerru.E I,r perrreurr.fl ypaBr{euufi craquo}IapHocrl{
r4 rrepeuoca no4po6uo orrrrcar{ s [7].

!,ra so4opoAa BaAaqa cBoAr4rc.[ K AByxypoBnenoii BaAaqe I{ peruaercfl o6r,rq-
rrbn\f r{eroAou. Haupr,ruep, AJr.rr Ho noryuaercfl ypaBrrer{rde

6

Sr, (r) : €,szBaz(t) * ({ - esz) J Sr, ("') Krlt - r'l ilr',

[ 't 
,,, q, (t) -r r ft) B(t)1 expl- ( ,*,,,, * r (t)] t] + ,

I rr

(1)

(2>

rAe

v32 
-

Bzz:

n 
rQsz' * n rqn i L,4. 1,07 E r (h,ot I kT 

")Aezl n,"qsz-1| n"qzr

n o I Qn * q:a^!zr f 1n+ I n)43)1
1n 

" 
Qsz * n ,Qn * 4.,4 .L07 Et (lx\slkT e)l Szt

Sas - nrln,r; Sr, : nrlnr; tlt, LLz, nz - rr:ltcra aroMoB BoAopoAa I l, 2 u 3-rrr
cocroflr{rd.flx; rL+ - qrrcro I4orrr,rsoBaHHbIx aroMoB BoAopoAa; tLe - DJrenrporr-
Has TJIOTHOCTb; qsz, geb gzs, 4u - BepoETrrocTtr trepexoAoB trpl/I cToJrnHo-
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Ber.rrrflx c eJreKrpor.roi'.; Ai12- BepofrTHocTr' cror{rar{}roro [epexoAa; all) -BeporrrHocrb penoM6r,ruaqr{u Ha 3-fi yponenr i T 
" - a{{exrunnafl reMneparypa;

vB - 
alacrora rpaur.rr{br [ameuoBcxofi cepnn.

B;rra.gnlre {orolronuaaquft u pexorr.r6nuartrufi yvurr,rnaerc-E Bgecb sJreuaMrl
7,4.10781 (tnulkl',,) v (n*lnr) al]).

X4o4e.un SrorHynon, AJrrr Koropr,rx 6rrnlr cAeJraHr,r BbrqracfleHuff, orJrr{qaror-
c.rl or r{eBo3uyutreuuofi xpolroc{epr,r I{ pasfluqarcrc.ri MeE{Ay co6ofr. rrJrrr roJrr,Ho
TeMleparypoit, uttv roJrE,r(o rlJrorHocrrro, rrtrrtl reM rr Apyrr.rM B pasrr{su},rx
xolr6lruaqlrrx. Br,rsucreurr.q cAeraHbr 4na ryp6yrenrnofi c(opocrr{ V t :: consL vr !\Irn ryp6yreuruofi cxopocru, pacryqeri c sbrcorofi n xpouoc{epe
or 2 Ao 6 teat,lcerc. Pom v1B rar([x npeAeJrax B HeBosMytrler-rRofi xpolroc{epe
troilyqeu n [18] ro rr{Hr{r{ K Ca Ii. Mo4enr, HeBoBMyqe}rnoft xporvroc{eprr uu
6epeu ue [17]. f.rra .rryuuero corJracufl reoper[secnrrx r(oHrypoB c na6rro-
AaeMr,rMrr B rreBoBMyrqer.rHbrx o6racrnx Mr,r yMerrbrtrr{Jrr{ TeMtreparypy B IlroAe-
tu [11] na 200-500o Ans Bbrcor 700-1400 Hil rr yBeilvsrru Ha 500o Aus nu-
,cor 1700-2000 nu,. Bce Rr.rsracrerrr{fl cAerraur,r Ha 9BM EC-1020.

CpanHeuue'reoperurrecttlrx rn ua6.nrolaeur,rx KoHTypoB
u mr6op ofiorrqareJrr,nofi nrogenu

Ilo,nsileuue DMI4ccLrr{ B r(or{Typax Mo}Her 6rrrr, o6ycloBJrerlo rroBr,rlreurreM
reMneparyp:"l A,T (/z) a rvro4eJrr{ xpoMoc{eprr, r{Jrrr rroBbrrrreur{eM rrrrorr{ocrr{
Lns(lL), uilu yBerr4qeHr{eM r4 Toro r{ Apytoro trapaMerpoB orHocrrreJrbuo He-
BoaMyqeHnofi xporrroc{eprr. O4uaxo Br{A reoperuqecmrrx noHrypoB BaBrdcur
I(ax or cooTrromeHH.fr MelHAy L,T u L,ny1, TaH r{ oT pacrroJroHreHr,rfi cJro.E, B no-
TopoM troBbrrlena T vttu ny1. lrnn nu6opa or(ouarareJrbHr,rx MoAeJrefi {noHHynon,
r. e. Beruquu L,T (lt) u L,rus (h), uu cpaBrrr{BaeM reoperrqecxue n ua6rro4ae-
Mbre HouTypbr H Ca II u reopertrqecxoe rr na6nro4aelroe cooruorrreHr4fl BeJrr.r-

uuu 16 H.a rr f o 11 (qenrpa.ur,urre ocrarorrur,re ulrrerrcr{Br.rocrr{ B lllnurr Ho
r II Ca II). Morenr, B Koropbrx yBerurrerra roJrbr(o reMtreparypa, a trJrorrrocrE,
r{e I{BMerrfierca z ryp6yJlerrrrrafl cnopocrr, trocroflHua tro Bblcore, rrJroxo coor-
BercrByror ua6lroAeuunlr. Teoperusecxue r(orrrypbr rrMeror lrr{Br(yrc qer{rpaJrb-
Hyro ocrarosHyrc uHTeHcrrBHocrr, r{ cJrr{uKoM 6onr,uofi [poBaJr n Hu. I(porrre
rolo, oTHomeHr,re Melr{Ay 1o rro tr 1s s [Jra Tar(ux lroAerefi He cooTBeTcTBver

na6rro,qaeublM Berr{qr.rHalt (cneurte Hpy?ItHrr na pr.rc. 4).
Xopomee corJracrre reoper[rrecnr{x tz na6.nroAaeu],Ix KoI-ITypoB Aalor Mo-

/Ie.irr{ c rroBrrrleuuofr unornocrr,ro s o6uacr:lr o6paaonanun lJ, r,r c ryp6y.rienr-
nofi cHopocrbro, pacryureft c Br,rcorofr. or 2 g,o 6 nat,lcen O,qra HB rar(r{x MoAe-
.net uoxagaHa lra puc. 5. Cparueuue reoperuqecnr{x Hourypoe c ua6;rrogeu-
r{r,rMr{ uonaaaHo Ha pzc. 6. }tar suAuo rIB erux pr{cyHxoB, BeJII{qIrHa trpoBaJla
a I{, n reoperrqecxrrx I,I Ea6rroAaeMbrx I{ourypax paa;rrrlqna. OAnaro ero
paaJrtrque Molr{Ho ycrpaHl{rE, trBMerreHI{eM uJIoTHocrlI B o6ilacru Hr. Benuvrua
rrpoBaJra n H, clrnr,uo aaBr{cr{r or trplruflrofi u.notsoctu (pnc. 7).

Eonrmas BeruqtrEa trpoBaJra An.s MoAerefi S.noxxyroB c HIrBnofi rnorso-
crbro trolyserra raH?fie B [19]. ,II,JIa ycrpaneHr{f sToro HecoorBercrBtrfl aBTopbr
[19] asol.flr rrruore3y o ]raJluqlll{ uaHpotyp6yJreullul{ s o6flacru {noItHyua.

Coornomeslre MelrtAy f o;;-o fl 16s, uall6oree 6ruanoe n na6lrogaeMoMy,

Aalor MoAeJrtr, B r(oropbrx pacreT trJronHocrl B o6racr[ H, u oguonpeMeHl{o pa-
crer reuueparypa s o6ilacr[ H2 u H, (reunr,re Hpy]I{Krr ua puc. 4) .

tr4a uoAenefi, Aalou,trx xopomee corrractre reoperuqecrux u na6nrogaeMr,Ix
r(olrrypoB H Ca II I,I Hal{Jlyquee coorBercrBfle Me]I{Ay IosoH 16 11, nrr6paua
rrocJregoBareJrbHocrt,, coorBercrBylotr{a.s {.noxxyrau BoBpacralorqeft .sprtocru,
Ha.rrtrEa.fi c rreBoBMytr{eunofi xponroc{epn.

llo oroft trocJreAoBareJrr;Eocrr{ rrro4erefi noryqeHbr reoperuqecnue coor[Io-
rtreHl(flMelr{Ay IoH.u rrJroTEocrr,Io n11 (pvc. B), araKrneMe?r{Ay f oufr reMtrepary-
pofi ua ypoBne H, (h : 7700 nu,) (prc. 9), Melr{Ay I{Erelrcl{Brloctrro 1, u

18
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P:ne, 4.3anrcrnrocrr, uoiri/\)/ cRclrLlIlrL\rr tl.,roxrt),tron D Jrr,lrrr.rrrx II* (opAuuara) r'r H Ca lI
(a6cqr.rcca)

Merxgy rurpuxoDrrrrllr Jrfltu!ff[Ir{ 3ar(Jroqclrbr gcc rta6lrotraeubre BrIaaIcHrlr, I{pyxrru - Teo]lcruqccl{IIe'
:llrarrer{r{fl: cBerJrbre - BblqucJternrric no Mo[erfi]r c nocroflHgorli lrJIorrlocrbro, ToMHIne - rlo MoueJrrlM

c ttogr,rttrcHuofi ilrorItocTLIo n o6l:rcrlt H.

Puc. 5. O,4ra ul uoleteii {r.nonnyna, Aaroqafi xopomec corJraclre nuqucrent.tii c Ha6Jrro-
IICHII'ITII'I

CreBa - xpouoc(tepa, ctrpaBa - Oorococp:r. lllrlrr'rxolafl u nrrpr{xqyrHrr,tpuarl JrtrHuu - u3MeHelltrc ?
u ?rII c rny6urroii EJrfl lreBo3MytrIerrrroii xlloMococphr, cnJronlrrbrc ilailLtv - ruogcll (uoxryla

0,/0

I
42
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Pr.rc. 6. Tct.rporr,r.rccnrro (crr;rorlnat lr.rrrrrR) rr rra6uro4aoubrc l(Jrrr pa3ublx ya;ron (mrpnxo-
BarI Ir rrrrpnxrr)rrrnlr.lprrafl) fioHTyl)br II Ca II

44

Puc, 7, Bt't4 reopert'r'recxoro l{ourypa rr.rur{r,t FI AJrfi rpex guaqeur.rr:i rrirorrrocrrr rra ypoBrre
oripaaonarrrrr I l.
o - 1g n11 : 11,08; D - lgn1.q : L2,0; c - lg ny1 : 12,75

P-lrc. 8. 'I'eopertavecxLre coorroltrelrl4fl Melr{Ay .spxocrbro n I{, (10) rr rrJrorrocrr,ro xlloMo-
o$eprr ua ypoBrre o6paaonaur.rr Ha(lgnH)
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Puc. 9. Teoperuvecxoe coorEoIIIgEI{e
Me)fiAy apnocrr,ro n H, (.lo) r{ pa3rro-
crbro reruleparyp ([noxxyua u IICBoo-
lryrqeunofi xponoc{eprr Ea ypoBrre
o6paaoaaur,rr Hs (A70)

Pnc. 10. Teoperravecxoe coorEoltre-
Erre MerfiAy r4rreucrrBEocrrrc n Hz (11)
r{ paaaocrbro reMtreparyp Suonnyra
ra reroauyqenrofi xpoMoc$eplr rra
ypoBEe o6paaonauua Hr'(Af1)

Puc. ll. Teoperuyecxoe coorEorrre-
Eue Me?fiAy r{ETeEcr.rBEocTLrc B KpbrJIe
rwsvn .H (lrc, tt : 2,3,4) { reMtre-
parypoft B coorrercrByroqeit o6ua-
crw (T)

paBrrocrr,ro reMtreparyp A7, no dt;roHxyle I{ oHpy]riaroqefi xpoMocdrepe ua urr-
.core o6paaoBaHr{fl Hz(h :900nu) (puc. 10), MeE{Ay HHre}rcr{BuocrE,ro B npbIJIe
Jrvtruu H u relrueparypoft B coorBercrnyrorqefi o6racrr.r (prac. 11). flo errll
nprrBr,rM (prac. B-11) Arr oupeAeJreurrr,rx rraMu -f0, f r, f r, Ir, In EaxoAI{JItrcb
7g ny1 w cooTBercrBylolqlIe reMtreparypbl, IIB KoTopblx BbIqtrraJII(Cb reMllepa-
Typbr, rroJlyLrer{HLre AJr-fr rex ffie af tro KoETypaM Jlur{uft B HeBosMytIIeIrHofi
xpoMoc{epe.

Tanun o6paaoM MLI troJlyqrrlrtr Alrfl Bcex KoHrypor 1g nsw L,Ty, k : 7,2,
.3,4, r. e. paaHocrr{ reMleparyp no $ronxyre r{ HeBoBMyIqeHIroft xpoMoc$epe
rra Br,rcorax, coorBeTcTByroq,r4x o6paBoBaH[ro roseH 7, 2, 3,4 xorilypa JII{EIII4
H (cu. plrc. 3). ,(ra unreptrperar{tru Ha6Jrlo4aeMofi acl{MMerpr{u noHrypoB
(uepanencreo ur.rnoB Hz- I* r{ 11y Ha pu.c. 2) trpo[eJlaHbI B],Iql4cfieHfifl [r.E
MoAeJreft c rpa4r{errroM cr(opocrn. Ha6nroAaeMafl acrlMMerprrfi coorBercrByer
trBMerreHr{rq ryrreBoft cfiopocrr( B xpoMocoepe Ao 4 tilfi,lcen aa 1000 nn.

Oupe4erenne r[nanuecnnx [apa\rerpoB
uB Ha6ilrolenrrbrx {xourypon H Ca II flJrfi paBJrrrluhrx nraccoB 'OJIor(KyJIoB

A. Onpege.neHrre nJrorHocrvt tL11 r(a ypoBHe o6paaonaulrr flr. flors3y.Ecb
xprnofl pr{c. B, ,qJlrr Bcex IrBMepeurrr,Ix HorrrypoB tro Ha6JrIo,qeHHbIM SrIaqeHI{.EM
1sp1 6r,rnu naft4eunr lgnr. Bce onu Haxo4flrcfl B trpegeJrax 10,7 < Ignn:(
< 12,6. Huxrnss rpar{r4qa 1g rus gnr Bcex paccMorpeuHblx $ronHynon o71u-

Ear(oBa, a Bepxufl.rr ,(JIfl paaHhrx SroHnyron, rrepesllcfielrHr,rx BuaqaJre, trpe[-
.CTABJIEHA EE?I{E:

oojracrb B o6,,racrr, 
" 

lMelnue oEl'IHo:I- Cperl{ue oA}rEoaI-
r;te (rrroxHy:t;I HbIe iPloxryllr

12,4 t2,6 tt,g 12,2

3anterulr, qro rrJrorHocru, rraMepeHrlr,Ie B HeBoBMyIrIeHHr,rx o6;racrsx B lrpe-
AeJIaX r(aH Crapr,rx, raft r{ MoJro[brx {loxryron, Me}I([y frpr(I{Mr{ y3JraMIr {,nox-
r(yJra rrMeror ro }r(e 3r{aqeEue, rrro I1 BAailr or ar(Tr{Brrblx ooJlacreft. Ero
rosop[T:o roM, qro 6onee unorlla.E onoKnyJII]Ha-rI Mareptr.E cocpe4oroqeHa
B OTAeJrbHbrx CrvCTKaX.

20
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Puc. 12,3asucutuocm A?'6 or lg izg Ana tpnoxHy;ra o6racru B 5 n 6.VI 1974 ,-.

IJ. Oupegeneurre. IIHTepBaJIa BI'IcoT B cOIHerIHofi atnrOcdrepe, Ba'rpoHyl'blx
lporpeBoivr SrOnnyna. HaX Urr y;fie IOBOpuJIII, trO OCTaTOqHLIM trHTeI{OUBI{O-

Or.EM B pa3Ebrx qacr-flx r{oHTypa il:/.]F.]/rtt I{ 6unu otrpeAeJlel{},1 troBbrmeHl{fl reM-

rreparypbr Bo {ronnyre orHocrrreJrr,Ho HeBoBMyIr{er{HEIx o6nacrefi Ha paaHbrx

r.ny6r.rnax. ,{.ua $noxxyJroB Ka}I{Aoro r{Jlacca rr Ha}I{Aoro AH.E Ha6JIIo[eHuft Mbl

rrocTpor{Jrrr aaBr{crrMocTr.r paauocTr{ TeMtrepaTyp A?6 no $nonxyre I4 IIeBoBMy-
rrenriofi xpoMoc{epe Ha rlerbrpex ypoBrl-sx (k : 1,2,3, 4) ot Ig tz s. LIa puc.72
ts HaqecrBe trpl4Mepa trptrBeAeHbr crn BaBl1crrMocrrt \Jttr Snoxxy.na B 5 u
6. VI 1974 r.

Ilo ncert BaBl,Iclrllocrsu 6r,rnu rrocrpoeubl cpeAIJI{e Hp],IBbie ln rzs lr oilpeAe-
Jrer.rhr cpeAHer{BaAparrrqrrble orr(JroHeHIr.E orAeJrlEbrx rorreH or LIr{x (20-70)
(puc. 13). Cpe4uexra4paruqubre ollu6xu rlpoBe[erlr{a cpe;1ueft Hprauofi 5-
100. cpanueHr{e HpI{BbIx LTk- In 211 uoHasaJlo, aITO [il.s O[UH0qrrbrx MeJIItux

{noxxynon HpITBLIS aa o6a AH.E lra6Jlroge11trfr osegr, xopouo coBlragaror, tr MbI

trx Harrec[tr Ha oAIIII rpa{rax. To lne caMoe oTIIoCI{TCfl K cpe[HI{M {loxny;rau.
9ro Hacaercfi 6orbtrrux axruBHhrx o6nactefi, ro AJIfl crapblx {loHxynon -4

II C HpuBbre He Mer-rflrorc.E AeI'Ib oro AHfi r{ xopomo coBrraAaror Apyr c ApyroM.
Itpznaa Anfl o6racru B s uepnufi [eHr, Ea6Jrlo4euufi saMerHo oriluqaercg or
nprrBblx E,r.s A tr C reM, arro upr{ oArrr{x I Tex ]r(e BrraqeHrrax Ig ng KpuBbre
LTL, LTzv. LI's A.rr.E o6Jracrn B ngyr Br,rrre, qeM IIrfl A u C. [tpoue roro, Ha
rpa$uHe prrc. 2, r4e rprrBegeHbr Bce roqr(u, BIrlHo qro B cryqae o6lracru B
cyrqecrByer Mlroro ysJroB $norxyloa, 4na xorophrx ATn gononlHo BeJII{Ho

rrpu MaJroM Ig ,r. Ha nropofi AeI{b Ha6Jlrogenuft Bce KpI{Br,re il,r-.s o6tacru B
coBtragaror c npuBr,rMlr \ns A u C.

I{ro Hacaerc.a MeJrr(ux lr cpe[lrtrx o[I{HoqHr,rx Snoxxynor, To a[ecb paB-
Jrvqu.fr B RpuBbrx ATp r{aMeuarorcfl JrI{ItrL B LTr:fl LTn, A TO BpeMfl I(aR arl
w L,T, [paxTrrtrecxl[ coBrra[arcr. ,(,ra oAlrHorrHbrx MeJrn[x Snoxrylon A7,
n A7o;rerxar BbIIue coorBercrBylolqrlx KpI{Bbrx AJI.E cpeAHux {roHxy,ror. ,(.na

2,1.
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Puc. 13. Cpe4uue sasficrlMbcru A76 or lg zg Alrlr ncex
Ba ABa IIEE ua6nrogenr,rft

/Z .. /z bgilH

ua6.rrogaeurrx r{JraccoB o6rexros

/2

ygo6ctna cpaBHerrr{fl trpe,qcraBr4M pe3yJrbrarbr, [pr{BeAerrHbre }ra prrc. 13, n rra-
ge ra6n. 7. [nx lgns: t1,B pacnpeAeJreHr4e paaHocrrr reuueparyprr {;rox-
KyJra r.r oHpyiRaroqefi xporr.roc$epbr c rly6r.ruofi [peAcraBJreHo, npoMe roro,
Ira pl4c. 1!. tlo ocra a6cqrcc clpaBa HaJreBo orJrox{er{br Bbrcor},r o6paeonaurn
roqex 4, 3,2, I r(oHrypa H (uonreqeHHbre Bo BropoM crol6qe ra6r. l), a no
ocrr opArrHar - coorBerorByroxtrrre uM sHaseHr4n a,T gtn pasHbrx rrrtroB S.nox*
HyJIoB. .(na nrrcorrr -200 n.rn aro Buaqerrr{e A,Tuq,nx lg in: 77,8 ua ra6n. 1,
[JrE Bbrcorbr -100 rc.m, - BHarreu[e A7, n t. 4.

Ha ocuonanr{u paccMorpeHr4fl ra6n. I rr pr,rc. 14 vw rplrxoAr{M r( cJreAyro-
trlr{M BbrBoAaM:

{. IIpu rraMeueurru lgrzs or 10,7 lo 17,3 -111,4 paarrocrr reMtreparyp {rox-
r(yJra u oxpymarcqefi xpouoc{epu (AZ) upaxrr4qecxn rre Meuflercfi Hu Ha
oAHoM ypoBHe. ?IcrilroseHr,re cocraBJrffer o6racr:r, B uananyne rroflBJrerrrr.E B
nefi usren.

2. lla craprrx o6nacreft A u C 5 u 6.VI r4 [r.s cpeAHrrx o4lrHoquux $.nox-
r(yJr_oB xoA npr.rBbrx LT - lg tlyl r,o.Bcex paccMo"peHrrbrx Bbrcorax oArrHar(oB.

3. O6racm B n uepnrrft 4eus na6nro4eulrfi s.VI rpocrupaJracr na 66,rr-
lrr;rro rJry6r4Hy, qeM 6.VI, Horga BoaHr{nJrrr tr.ErHa. Ha rny6lrue -200 rcn
5.YI saMerHo 'AorroJrHlrreJrr,Hoe troBrrrtreHrre reMtreparyprr uo tparaelrrrrc c 60-
JIEE BbICOHUMI4 CJIO,EMI{.

4. 8 nepxuux cfio.sx t\T gnfl. MeJrnr{x $ronny.ror Mailo orlrlsaercfl or'
L,? p,ns o6nacrefi A, C w cpe[Hlrx ograuouurri $norxyuon. I4 ronrno Ha rJry-
6uuax -100, -200 rcn LT ann MeJrr(rrx {noxryron 6o,trme, qeM [Jr.fl uepestr-
cJrerrrrBrx srrme o61beHroB, r. e. cpeArr MeJrnux ograuiiunrrx {,toxry,xon 6onr,-
mee xoillrqecrno rny6me pacuoJromegubrx, rreM cpeAu crapbrx 6orr,uux u cpeA-
uzx {nonxyros. SaMer[M, qro cpegr MeJrRnx {.uoxrynon Aonfl pox{Aarorq,rrxofl

,9
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Ta6,'lrqa 1

C1.re4nue oAI'IHoqEbre {.nortxy.irr,r, o6rracrll A, C (5 u 6.VI),
.' o6nacrr, B (6.Vi, B [elrb Bo3rII4I(HoBeEI{l nrteu)

L'.l't
A7e
L',/'.e
L'.t'a

LTr
LTz

-, LI's
L,TE

A?',r
L',l'z
LI s

LTt.

900
300

-100
-200

900
300

-100
-200

120"
0
()

()

0
0
0
0

0
0
0
0

0
0
0
0

260'
50
20
t0

580
220
130
120

200
2t)

0
8',)

850'
2ti0
160
80

720"
220
120
60

430"
100

50
20

600"
180
80
40

900
300

-100
-200

rrfireE)

760
320
200
150

0
0
0
0

0
0
0
0

O6;ractr B (5. Vr, IIafi arryrro Bo3lrrlfi IIoBclrl{fl

0
0
0

40

Ta6rr,rqa 2

400
120
7t)

100

1.40
60
40
30

20
0
0
0

0
0
0
0

0
0
0
0

Peaynrratr,r ua-
ITPEBEAEIIA AOJIfl.:I*-Irn)

.{noHxy.non AoJr)fi}ra 6r,15 6o.nrrue, seM cpeAtr cpegHr{x. Boauoxrio, uto
purrruarrrqllegfl {JIOI(HyJIrI JIe}I{aT Ha 6OIbIUefi IJIy6I{He' qeM paBBI'IBIIIIIeCfl'
' B. Bepufiarb;bre [Brrr(e'rrfl Bo Sron*yrax. B uoAasnsrcutreM 6orr,mur-
cTBe cilyqaeB B KOHType .rrrrrrl/tl{ H ullru I{HTeHCrrB}IocTvr H2v n I{2p (Iru 'Irp n o6oanaqeHr{.nx ixlc. 3) HepaBHbr. 4a 300 r{sMepeHrrr,rx r(oHrypoB Ip )
)'Ir* r 190 myuaai, 'rro cocrasnfler 63%'

.l?accuorpirrl orJleJlrtlo o6lacur 4, B, C 5 n 6.Vi 1974 r.
r'repelII,Ift ac[r{Mcrp14I{ rrpeAcraB.]reIII)I B ra6Jr. 2' B ra6;nI'rrle

ncer ya.uotl riuroKxynon AJrfl AaIIHoi4 o6r&crl{, B r(oltophlx A

>0.

Puc. 14. ?lail{eseufis paarrocrr{
rerr(rreparyp (pronxyra r{ EeBoB-
uyqeuuoli xpor'aocfepn (Af)
c nucor:ofi AJrfi Bcex xnaccos
o6benr:os AJrff yBJroB {roxHynon
clgzs:{1,8
-Z - ooJracrb B (5.VI); 2 - Bpar{arc-
rlr4ecE onol{Hynbr; 3 - cJra6bre 6JroR-
Hyrbr; 4 - o6nacru A, C, A (6.VI),
cpe[flue (proHHynbr

t0t

200

Menni.re o1itH ottlrlle r!.nonxy.nLr

AT ii. r;lt

lg n,H

10.7 1t,0 11,3 l1,ti 11 ,9 L2 12,2 12.L 12,ll

280
100
80
60

O6.rracrl, 5.VI 0. vI O6.r xcrr 5.Vr 6. VI

A
B

65%
48

76%
47

C
C'

-( 7$
1t8



9erqepran c1poxa (C') oruoctrrcn x {roxr(yJry, BoaHrrr(meilry 6.VI x Bocror(y
or o6racru B.

AculrMerpqqHrre HoHTypbr [oJryqarcTc.fi B roM cJryqae, fiorAa rrMeeTcfl rpa-
AUeET ryvenofi cHopocrrr a xpolroc{epe, r. e., ApyrrrMr4 oJroBaMtr, cfiott}
B KOTOp_brx o6paayercx H3, ,qnurxyrcf orHocr(reJrr,Ho cJroeB, B ROTOpbTX O6pal
Byerc.E H2. flpu aroM rrepaBeHcrBo I*)Ir4 (unv. LH>0) coorrercrrv.,
c6nuxrenrro croea H, u Hr, r. e. cxrarnro, a A/1 < 0 coorJercrByer trBr.rlr(eHur)
croen H, lr H, n pa3Hbre cropoHr,I, r. e. pagpelr{eH}rro rerqecraa. taxuu o6-
pa3oM' MbI lloryqtrJllltr qro ua {one o6ulero upeo6la4aru{fi c}r{arr{.g Betr{ecrBa
HaA paspe)fierrEeM B MoJroAbrx o6;racr.sx B u. c', Aor.rr pa3perfieHtrfl rasa Ba-
MeTHO BOBpaCTaeT.

_ Srlr peSyJrr,Tarbr corJracyrorcfl c EaHHbTMU [20], fAe AJrrr HeBosMyqerrHbrx
o6nacreri fiofiyqeH troA5eM raaa B cJro.Ex o6pasonauu t Kru otrycKaHne B cJrofix
o6paaonaurafl-K.r-, 'r. e. c6nuxenrre cJroeB R, z Kr, ,ro aoorrrrcrByer EaEeMy
AH >.0^. B l2ll 4rr drnoxxyroB uoryrrer. nogr6rrr n K, n cpeAHeM co cnopo-
crslo 1,2 nnlcen u a.K, troAreM co cfiop^ocrbto0,4 nnlcin, r.6. crofi K, upz6-
JrtrH{aercfl n cJroro K, co cHopocrbro 0,8 nnlcerc. Baruxpa6orax craAr,rfl paB-
F.urvltr {nox_Hy^na_rre trprrHrrMaJracb Bo BHr4MaHr{e. AnafiirusHa.s acgMMerprrfi
ouvrcctrr. s K Ca II gnx HeBoaMytr{eHurrx o6racreft 6rr.na roryqeHa n 1221.'

Bparqenue ue6o.nnmlrx S.ronnylon

Ha uonyue,lrbrx HaMrr_cilelrrpax BaMer,br ue6onr,mue {noxnynrr, y xo-
TOpbIX AMITCCT/[fi B Jrr,rHtrr{ H raueer xapanrepurrft Br4A: aMrltccrlrHrU cABrrHyra
trollepeH Arrclepcrrfi oruocr{r.eJrbno Hrp. Ha puc. 15 cxervrarraqecrr-uao6paxten
Blril rrvurtlr H gnr rar(oro {rorxyra.

iVlrr npo{oroMerpr4poBaJrrr oxoJro 30 raxux {noxxynon, cAeJraB tro He-
cKoJrDKo pa3peBoR BAoJrr, \tl'crrepcfrItrt a rar(Hte pa3pe3br rlollepeR Alrctrepcr{r4,
BAOJrr, Mar(crrMyMoB lrHTeHCr{BHOCTrlr Hzv U Hr6, HaupaBJrerrllt.E {orolrerpuue-
KI{xI_aBpeBoB ynaaaHbr crpeJlnaMrr Ha prac. 15. Peaynr,rarbl r{aJroxterr[rr pa3pe-
aon Hrv n Hzn rrolepeKAr,rcnepcrrulpeAcraBJreurr ua plrc. 16 EJrfi ceMr[ rar(Ex
{noxxynon. Paaueprr arr.rx {noxny.rron nenrar,,"repiare 10 000-30 000 r"a2.

ltt 20 rar(ux {rorny;ron tro nourypaM Jrr{Hr{r{ H 6rruu otrpeAeJrerrbr pac-
cMorpeulrbre Bbrrrre BaBr{orauocrraA T y - lgn11. Cpegurae r(puBbre, . trpoReAerrHbre
Iro BceM TorrI(aM, glt L,Trv. LT, Jremar ua 80" Bblme, rreM HpllBbre AJLE Bcex
cpeAHlax Snonxytor. ,{ra AZu sro pa3ruqr4e MeHbme, a g$n LTn HprrBafl He
orJrr{qaerc.fl or cpe4nefi Hpznofi AJrE Bcex cpe4Hrrx {norHyron. ,{.nr lgn, :: 17,8 pacrpeAerresne LT c rty6uuofi A.n.s arzx {noxxylon [peAcraBJreHo
mrpzxono.ft nvld']{eh Ha ptrc. 14. Orcrc4a Molr(Ho cAeJrarb BbrBoA, qro Bo r[.non-
r(yJrax' B ctrer(rpe Koropbrx Hro , H2y c[Br.{u}rbr Apyr orHocrrreJrbrro Apyra
tronepeK trIrclepcrr[, uoBepxEocrHbre cJlor4 rrpotpeBarorcx 6oJlrue, qeM B oc-

flrv ll zn

ti

TaJrbHbrx $roxxynax raxofi ?r{e Epxocrrr
n Hu, r. e. tofi irie [JTorrrocTrr ua yponue H,,
cAS[r AMrr0orrr.r I[2y orr]ocr{reJrbHo H2p rro-
IlepeH [Irclepcr4r4 o3rraqaeT, qTo Ha oAHOM
r(paro AanHor.o (uoxHy.rra 11a ) 11v, r. e.
LH > 0, a rra 71pyroM LH < 0. llepnoe
IrepaBerrcrBo coorBercrByer c6nltmer-ruro
cnoen H, r.r FIr, nropoe - yAaJreHr{ro ETr4x
cJroeB [pyr or ,qpyra, r. e. r{Meercfl r(py-
IOBaE rlr{pKyJrflq}rr{ Beu{ecrBa r{a ypoBHe
Hr, ecrra cqr{rarb cnoft H, HerroABr{}r{}rBl}r.
CHopocrlr rrol{telra rr orrycxaHmfi clrox
H, ornocureJrE,Ho H, AoxoAsr [o 4 nnl
f cen.

Bpaqare.rrrHbre ABrrlr{eur,r-E xapar(TepHr,r
AJrfl MHorr{x coJrrrequr,rx o6paaorauufi.
florurrft o6aop oparqareJrblrbrx 4numeuraft

Pnc. 15. Cxeltarr.rqecrur,i rrlg our{ccr{rr
I{, n cuenrpe Bpaqaroqerocx {tox-
fiyna
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pnc. 16. Hanomesue {otouerprauecfirrx paapeaoB rrotreper Arrcrrepctru (nepxure rpunne),
ngour llry (unpuxonar uunux) ra .Flrp (cnroursas) Aus Bpaqarculrrxcn Snornylroe

Elrrx(EI,Ie xprrBble - AI : ,nrr ,rrr. ,o oclr a6cql'Icc orJIoE{eHo paccroEEue BAoJIb ulouu cIIeRTpo-

npa6a ua troBepxEocru CoJIHqa

B rorrKoorpyr(rypHblx o6paaonanu.Ex Ha Coluqe AaerC.E s [23]. Bannrosesze
o clupaJrbrrbrx ABu)r(eHusx so {,rorry;rax cAeJIaHo -flouyuaro[ l24l Iro Ea-
,6moAenusrrr BoAopoAEEIx lrvtnlrfr- ro {normynax. B [25] c4Btrru aMtrcctrtr B Kz
urrreprrpeTtrpyrorofi aaK ABtrrfieHIrfi MaTeptru {noxxy;ra IIo ctrtrpaJlfiM.

Brrsolbr

B peay,rrrare ctrearpocnoutrqecroro trccJleAoBaufifl. vt reopertrrlecxrlx pac-
qeroB Mbr trpuxoAtrM n cJreAyroqeft {uaruecxoft xaptuue {flonltyila

(Dloxnyn 
- ero ytrJlorrrerrublfi. cttoilr Ha Bbrcore o6paaoaanrn H3 (h:

: 1700 nu,). [ln orAeJIbEbIx yBJIoB {nonxyra Ha erofi BEIcore trJlorlloorb
MeH.sercfl B trpeAeJlax AByxrrop.flAHoB (1g ns : 10,7 -+- L2,6). B aroft o6ilacrtr
{ronxy.ir rop.Erree onpy}r(aloq,eft xporrloc{epbl rra AZ go 2000".

Humenexraqa.fi xpoMocsepa [porpera {noxnyroM, Ho lrJloruocrb B Eefi
xe troBhrmeua rro cpaBueuurc o HeBoaMytrIesnoft. IIeu xpue {norHyn, reM olr
uJrorrree u ren ury6rxe trporpera atuoc{epa noA HIIM.

Paanrararoq,zecx {noxry;ru (tfroxr(yJl Har(auyue o6paeoBar{r,Ifl rrflreH tr
MeJrxrre S;ronxy.nr,r) [or(aaaJrrr 6onee nr,rcorr{e reMfleparypbr' rreM crapbre

{;roxryru trplr rex E(e.Epr(ocrfix a Hr, lrMeercfl Aa)r(e Bropoft uaxcruyu Af
a {oroc{epe.

Cpegn crapr,rx Snoxxylor 750/o yziloB uonaBbrBaror c6fiurfieHue cJIoeB rra
ypoBue o6paaonanua H, lr Hr. Cpegn paaBuBarolqnxor S.ronnyJloB paaABl[ffie-
Eue cJroeB urpaer 6onrmyro poJlb, ero fior(aBblBaror 500/o Bcex yBJIoB.

Tlayuenrr npaqaroquecx SronxyJlhl, rra ftpa.Ex noropblx LV : *. 4nnlcen,
IIx paauepnr t0 000-30 000 nu, ourr rop.Erlee rr upocrzpalorcfl Ira Meubmyro
rny6uuy, qeM HeBpaqaroqlleofi {;roxnynrr roro x(e paaMepa rr flpr(ocrrr.

Anmprr Bbrpax(aror 6o.rnmyro 6narogapnocrr B. M. Matarqyx a
JI. B. ,(onrreuxonofi aa uorvroulr,r Sorolaerpruecnofi o6pa6orxe.

Anpem 1975 r.
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AfiAAENTI4fI IIAYTT CCCP

I{SBECTlIf I{pEIMCIiOIt ACTPOq }I3I'ItIECIiOff OIICEPBATOPI{I{

Tou LV, 1976 r.

[AJIr,HEfi IIIEE P ABBtrTI,lE MOAEJIII XPOMOCOEPbI
r[ TIEPEXOAHOTO CJIOfl

3. E. [y6on

.[4ay.raetca coorrromerrfie Me]r(Ay ftn6purnallu I4 cyrleprpauynaMlr n oeporrnr,rft npo-

{uar, lurrar Ho Atx {ralurpaueft n (pr,r6prun. flofiaaauo, rrro [epexoAunft crroft or xpoMo-

c{epn r Ropoge nBfifrelcfi roJIcrLIM I4 HaA IrpaEI{qaMI{, I4 EaA cepeAI,IEaMI{ cyfleprpagyn,
flpegJlaraercfl ilpr4MepHafi cxeMa yrorrrrenuoft (no cpaBrreEr{Io c MoAoJrBro, flpeAJlo]fieH-

uoii anropolr panee [4, 5]) ruo4eru xpoMoc*epbr I{ flepexoAuoft aolrbr or xpouoc{eplr n no-
pogp. I'aBoBoe AaBJrerrrre B [epexoArroM cJroe Merrbllre, rreM B nopoue. Enarogapr yBeJIrrqeHIrIo

ToJrrrr4ubr nepexoguoli Borrbl B uoaoft rro4enn, B rlportrBorloJlox(rrocrb upegr.rAyulei,i, fiBilyqe-

lrr.re B JrI{HI{ffx AaJrenoro y,rr,rpa{raoner:a 6orrure HaA rpanrrqaMll, rreM EaA cepegtanoft cyilep-
IpaHyJl.

THE FURTHER DEVELOPMENT OF THE PROPOSED EARLIER A'IODEL

OF CHRONIOSPHERE AND TPANSITION ZONE, by E. E. Dubou.- The relation
between fibrills and supergranules and the shape of possible H* line profile for filigree
and fibrills is studied. The transitior zone is shown to be thick both upon the borders
and upon the inner parts of supergranules']

The provisional scheme of corrected model of chromosphere and transitior zone (as

compared to the model suggested earlier [4, 5]) is proposed. The gas pressure in the transi-
tiol zone is less then in the cororra. In the contrary to the old model the EUV emissi-
on upon the borders of supergranules in the new model is stronger then upon the inner parts

of them. This is due to change of transition zore thickness.

flpe4crannenun o 6aJrauce aHeprul{ B xpoMoc$epe, o poJrr{ Marul{rHoro
trOJr.E rr oTKJIoHeHIIft OT JIoKaJIbIIOIo TepMOAUHaMUqeCHOIO paBlloBeoiltt B yC-
TalroBJregrrrrt rar(oro 6a.nanca, r{BJro}HeHHhre B [1-3], trptIBeJIlI H coBAaHrrIo Mo-

[eJr]r xpoMocsepbr rr trepexoAl'Ioro cJro.E or xpoMoc{ep},r K r(opoHe [4, 5]. Oc-
HOBHbre rroJrolr(eHr{.fr BaHJrrOqaIOTCf B ToM, qro 6JIaro[apfl'IIpIICyTCTBI4IO Ha Ipa-
Hrrrl,ax oytreprpaHyJr MarHlrTHbrx rroJleft 6anano alleprrrrr B arrrx Mecrax
ycrarraBJrllBaercfl Tar(I4M, rrro u3orepM6l LIaA rpaHIiIItraMIr .sqeeH xpoMoc*epuofi
cernpr (rpaH[rlaMrr cy[erpauyJr) upoxogar Hr{}ne, a uso6apbr coorBercrBeHlro Bbr-

rle, qeM HaA cepe[rrHofi cyneprpaHyJr. oruocutelrHbre pasMepr,I o6lacrefi
cepeArrHbrr,r rpaHr{qbr cyEeprpaHyr MeH.flIorc.q c Br,rcorofi (puc. t). flepexogurrft
cJroft nplr DTorvr oxaBr,rBaJrcfl ToJrcrnllr HaA cepeArruofi cyleptpal{yJl r,r trpr{HrrMar-
ca roHnrrM (upu ycnonr4r4 rrocrorHcrBa oJrer{rpoHHoro AaBJIeHTIfl c Bllcorofi)
HaA rparrr4rleft cyneprpaHyJr. \

Oxousarenr,Ho MoAeJIb {uxcr.rponalacr pacqeroM pa4uouslryrIeHr{E B

rlerrrpe AucKa conuqa, oqellHoft orHocr(TeJlbHblx pasMepoB o6racrefi rpaHul{br
rr cepeArrHBr cyueprpaEyJr, ycJroBr4eM rrocTo.ErrcTBa IroroHa Srreprtr[ r{3-Ba reu-
JrorrpoBoArrocrr4 rr3 HopoHbI BHI4B HaA rpaHr,Irlefi cytreprpaIIyil I,I pacqeroM troroKa
rraJryrreurrfi, r(oropbrfr 6rr na6nroAaJrcfl B6JrI(Bu Semnz ot cSepuuecfirlt cIrMMer-
puqHoro co.nur4a, B rIpeArIoJIolI{eHr{u trpu pacqeTe, qTo pacupeAeJlelrrre TeM-
treparypbr I{ trJrorHocrl{ coorBercrByeT B oAHoM cJlyrlae cepeAl{Ire oytreptpaHy-
JIr,r, a B trpyroM-ee rpaHrrl{e.
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Plrc. l. Cxeltarr,I.lecroe raao6paixeuue rroAeJrrr xportoc{epn r4 EepexoAuoro clox ras [41

Ha puc. 2 upure4eno pactrpeAeJrelr[e reMleparypbr, rrJrorrrocrr( rr aJre6r-
polrHoro AaBJrelrrrfl HaA BHyrpeHrrtrMtr rraor.EMn rr HaA rpaHrrrlaMtr cytreprpa-
HyJr B ArOM Baptrarlre MoAeJrrr xpoMoc+epbr rr IlepexoAHoro cJroE. faaonoe gan-
JreHr[e B Bepxr{eft xpoMoc{epe HaA cepeArrHoft cyueprparryJr MeHbrtre raBoBoro
[aBJreHlrfl B nopoHe. .{nn uoruorbr Kaprtrrrbr yrroMtrrraJrocb o oyqecrBoBarrr4[
B O6racrr4 rpaHrlrrI cytreprpaHyJr xoJroArlbrx BbrcoHo trpocrrrparcquxcrr ctrtrHyJr.
B aroft MoAeJrrr yJrbrpa{rroJreroBoe trBilyqeHr,re. HaA rpanrrr{aMtr cytreprpaEyJr
6ruo uenr,me, qeM rraA cepeArruofi. ,(anrnefiror4e rrccJreAoBaun.E troKaBaJIE
Heo6xoAuMocrb trepecMorpa ynaaauuoft Mo[eJrtr. Oco6euno gro Hacaercfl
rrpeAtroJroffier{tr.E o rrocro.Er{crBe [aBJreHEfi rr MaJIofi ro,lrrqnue uepexo4noft
BOHbr rraA rpaHrrqaNIrl oyleprparryJr.

Ilperxge qeM trepefirr.I H rrepecMorpy MoAeJrr{, [pe4craBJr.Eerc.E rleneoood-
pasHErM cAeJrarB HecnoJrbno saMeqaHr,rft o6rqero xapaKrspa.
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1. CootsoureHrrfl Merr([y crpyxTypaMlr paBlrblx nacmra6os

Heo6xopuuocrl paapa6orxu Heo[HopoAurrx trtoAenefi xpouoc$eprr B Ha-

croflrrl,ee BpeM.E O6rqetpuanana. B erolt HatrpaBJIeHI{I4 CyrrlecTBylorABe reI{Ae}I-

qul{: paccMorpeHtre aeraleft roHr(oft crpyntypu xpouocfrepsl (cuunyl' $u6-
purr)l narila-Ansarctquxc.fl IIa HeHyIo o[Hopo[Hylo cPeAY' x paccMorpeHl4e

i"onifpoa"ocreft Maclura6a .ssefiHfl xporrloc6epuofi cerxu (cyueprpauy,nrr).

tr4ayueuue uao6pameulrft (dllllrtporpauu) oAlloro I{ roro me yqacrxa troBepx-

"o*r" 
cotuqa,- cHETbrx Ha paSr[rr]roM paccToflHul{ oT l{eHrpa JIuut{pI Ho,

a TaIuHe KapTr{r1 pac[peAeJreHr{ff MaTHI4THOIO trOJI.E tro troBepxHoc:ru colnqa

Aaer BoaMo)r{}Iocrb ycraHoBlrrb rIp.EMyIo cBrBb Me}I{Ay crpyxrypaulr o6oux

uacmra6on.
B nasecr',Be r,rJrJrrocrparlull yAo6uo BoCtrOJIbSOBaTbcf cepllefi cHIII\InoB'

oryorr*orurrrrnx Bpa6exolr'[6, i. gag u 337]. Ha Sur' 3v4ua arofi pa6orrt

Ur[nO, IITO Ha Conuqe CyuIeCTByIor 6Onlmue o6ragtu, MaIHtrTHoe troJIe B Ko-

ropbrx coxpaH.Eer oAr{rr I{ ror }r{e sHar(' ran rrro qam,e ncero (6one: ltY-']9ii
crryuaen [7]) uanparJle]Ille rIpoAoJI],Horo MaTIII{rHoro troJrfl no Bcer{ IpaHr{qe

cyneprpaHyJrr,r oAr4HaKOno, 3ro osrraqaeT, rrTo cIIJIOBbIe il],IJ\tt, tro-BII[I{MOMy'

pagxoA.Ergfl B KopoHe, a I{e 3aMbII(aIorCflHarofi x{e IIJItrna coce[ueftCyreplpa-
uynxpnofi rpaurlqe, r. e. HaprI{Ha rloclrr xapanrep puc' 31 4' a He 3' 6 wu
:, ,. birpor"'r, ,rro.A^ rroJr_s pa,Ebrx BHar(oB coce^crBylor, o6paeyatrapaJlJreJlr,-

Ilr,re BoJron1a. B arux Mecrax s 6otrE,uu{ncrBe cJryalaeB pacrroJlo}rieHll Ir BoJIor(-

Ira, BI4AITMbIe Ha cnenTporeJluorpaMMax B lurrul'r Ho'
Ecrecr:genno cqrrrarb, -rro {ulrtporpaMr{r'I, cHfrbre B pa3JrurlHbrx qacr'Ex

uposuta il:gjF.lryr FIil r. e. rra pasJruqHbrx paccToflHllfx OT rlellTpa JILlilIIId,

; y;;;;;";crrur* $rniurpoM, Aaror ilpeAcraBrIeHrre o pactrpeAerleuu4 apxoctefi
(a'crre4orar"rurroi u Suiuuecxux yc,nonrfi) na paaur'rx rry6unax a xpor'tocSepe'

ilpooaru paBJIIIqHbIx roqe* I\,Ibr n [alr,uefrmeu 6ygerrr cpaBHIIBarb c flplto.rblo
-ru*oropoft xapagrepHoft ro.lru B cepeArlHe cyneplpanynsr - s'Iefixl{ xporlo-

",iup"ot 
a"rir, (<rouxa cpanrerlla,>),.. cul6ax, rlro ll3flyqenne uocleAueii

Molr(Ho oxapar(reprrsoBarr, cpeAHr{M upo$r,rreiu ilLrr:nurlt FIo (puc. 4). Ha Sunrr-
porpaMMax, cH.Erbrx upu A1, : 0,8 A, uerxo Bbrpr.rcoBllBalorc.E IpaHIlqbI cy-
neprpaHyn.'Buru"r"rrcrr 

ABa rr4rra rolr6ocrpygrypHbrx o6paBoBanrait - .spfilre roal1111

r.r roHKI4e BoJroKoHr\a [61. flpxne roqnrr cireAyror pacloJlo]IteHl{Io MarulrrrltIx
IroJrefi, TeMHbIe BOJIoI(oHIIa paCnOJIOIHeIIrI IIo O6e CTopOIILI rpaHIIqbI' o6puco-

,Urrrrgfi .fIpItI{MI4 TOII(aMI4. MonrnO BI{AeTr, aITo flpHI{e TOqHII O6paayrct p19y-

nor1, nordpr,rfi nuger,r u ua $u;rsrporpaMMax, c,flTbrx B i{eIITpe xvtuvt Ho,
u ua {unirporpaMMax, crrrrr,rx uplr Al, < 0,8 A, _* aro ra6 IraBbIBaeMr,Ie

fitigrre [B]. 
'Terlnr,re BoJroxouqa trprr trpu6ru]IieHrrl{ H rleHrpy JrrrIIr{II Ho

crairoBflTcf Bce 6oree IJIr{HIIrIMT{, Aocrr{la-s B IIeHTpe ilt[trnu cepeAuEbr .EqeeH,

TaH cTc rpolroCtfeplroo ""r*u 
ra Sralr,rpOlpa]vlMax, CILflTLIx B IIeIITpe^H.,'

"gro 
urr4rri. /\rrrniia reMlthrx tsoJro^oHel( - rlrl6pu1'r1 ^- pacrer ot 6000 rcaa

na {unrrporpaMMax, cHflrblx npll Al,: -0,q 4; uo tO OOO rcnLrtpu A}' - 0,6 A,

"o"ruuor", 
- 

- 15 O1OO nn "p, lt : 0,4 [ u, naxoneq, Aocrrrraer 20-
25 rstc. HM rra {u;rttporpaMMax, cHrrr,Ix B qeurpe ilvilult"

Conoxyur.rocio .arr6 BoJror(oueq ra o6paayer rpaHuquyro o6lacrr, -sqefrfir{

xpOuOCrfepnofi Cetfill, IxI4pII]Ia xOropofi-CoCTaBJIfleT COoTBeTCTBenno B, 1L

V 77 U,tC. nM, TAI\ qTO OTI.IOCIITSJI6II5IS [ItHefiHLIe paBMepLI IpaIII{I{ Cyilep1pa-
IryJI Mel"'rorc.fl r(a* O,2B;0,44;0,56 upu rr*ure*ri, A1 ot 0,8 no 0,4A' 3ro
6.lrusro I( peByJIr,TaraM, tro;1yqeIIHLIM aBTOpoI{ [11 upll I{CCJIeIIoBaIII{II Ctrel{rpa

n6rlrasu Jtr4Hvv H(a.
flolyuutr, ,pJ6rrm Jrr{Hr{tr{ I-Io g.nx otrpeAeJrerruoro o6paaonanuq roHHoit

crpyr(rypbr oqeHb rpy[no. oAnaxo rocrreAoBarcJrbHoorr, {urrtporpartu 9F-
Horo rr roro ?rre r,nulra corrreqgoii rroBepxHocrr{, cHflTErx rrplr paBHI{x AX,,

rroBBoJlfler cocraBr4rb rrpe[craBJrerlrne o6 oiux upo$u;r.sx. Paccuarpr'rBa.E r]ullr-
porpaMMLI' Molr{Ho nngerr, r{To nptr Al' : 0,8 A npxue -{oqfiu 'flprle ro-qen

CpaBHeIIIIs. a TeMHLIo BoJIOI(OHU,a, eCTeCTBeIIHO, teUnee. llpIl A[ : 0,6 A
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Ptc.,2. 1\[oilels xpouoc$epn, rIpeAJro]HeHEarr n [4]. 3arlroruocrr o;rertrpgntroii 11Jrol.rro-
c'rlt (nr), 1'er{rreparypbr (7r) rr upr.rneAer{Horo AanJreHr,rr{ (Pe -- rte'I') or Br,rcorlr AJrfl tpa-
IIrrrI (crrJrotuHr,rc .nllHtrrr) rr AJrrr cepeAr,rrrbr cy[0prpany;r (rrr.L.prtxonsro)

t.\
\

Icr tcr
lruc. 3. lJo:tnro;tlrr,rii x(4 cr.lJroubrx tLnrtnii l,rptlrIrlrU,t cyuopt'paII)rilr,r (l'Cl') r'I y ccpeAllIILI
cyneprJlaIIyJIr,r (CC l')

apxlle roql{Ll crarroBflTcfl orHocnreJlrilo cJla6ec, flpxoc'rrr r{x rpllMeprto paBIIa
,rpRocrlr roareH cpaBrrerrr.Ifl; r{olrTpacT TeN{III;I,\ BoJroltorrer( uecHoJIbr(o yBeIl,Iqn-
Baercn. Ecnr,r Al, -= 0,4 [, Horrrpacr reMrrbrx BoJror(olreq, rerle]lh y]t{e AoBo.rII,-
rro AJrrrHlrr;rx, clritrroBl{Tcrl eu{c 6orsure. Xota aprure roalnr{ ocrarorc.rlapl{rrMr{
no CpaBIIOIIIIIO Co CB0I{MIT OI{p0CTIIOCTTIN{II, tIpKOCTb I{X MeIIErItre flpHOCTI'I ToaIeK

cpaBlrerrrrfl. B rqerrrpe rfitrrur I{o rpxocrr, flpnrrx roqen rra $nnr,tporptrltltax
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I'opaBAo 6olr,rue flpr{ocrH Toarer( cpnBIreHI{fl, r{oHTpacr reN[II],lx Boilonouei{}
npa1Turlec6r{ troHpL,IBaIOtrIr{X BCIO nUefixy, MeHbItre, rIeM B Clryqae A}' ': 0,4 A"
3io coornoureHlre flpxocrefi oto6pameuo Ha pnc. 1+, r,t1e rounofi crlJlolxlroft JII{-

Etrefi [poBeAerr [po{rrJrr I{, 4;ra roql{I{ cpaBI{eIIpI.fl, clrJloruHofi ;til'rpuofr JIlr-

r{uefi- Bo3tvroxtur,iii upo$lur, IIJrfl .spr(Ilx rorlex r{ rlrrpl{xoBofi - eoal{oifirlr,rfi

rpo+I,Iilr, BoJroHoHeItr y rpaHI{]( cyreprpaHyJI.' 
tr4arrrrnrrre npo{lann rr,rruara Ho rrprl r{sMerreuun rfuauuecxrr.\ ycnonltft

rrccrreAoBano reope.ruecxr.r n [9, 10]. B qacrllocrl4, s [9] tToI{aBaHo' tlro }Ie-

6o,nr,ruoe yBeruqel.rlre uJrorHocrr{ nprr HeI{3Me}IrroM pacfipeAeJIeIrI4I.r reMlepa-
,yp c4nrrier upo$utt BBepx, rtpaxruqecxll He rIBMeIrflx ero $opruy. C 4pyroii
cropoHbr, 6oree 6ucrpuft pocr reMtreparypbl
n uogenu xpouoctfepn (xtts T < 20 000'K)
rrpr{BoAr{r H o6paaoaaul{rc Hecr(oJrbxo 6onee rly-
6oxoro u 6onee tll{poxoro npo$lrrr' 0:ro cs.s-

Sarro c trepepactrpeAeJIeHI{eM HaceJIeIrHocrl4
yponnefi rra-aa pocra otHnorrenufi or JITP
(T,> f, [1]). B t10l ror(aaalro' rlro lr3MeHe-

Hrre reMfleparypll Br,IBoBer r{3N{eHeIIIre npo{una
rrorJrorrIeHllfl B 6arbMepoBcr(oNI I{ namelloBcr(oM
nor'rrrrHyyMax, qTo ilpI{BeAeT r( coorBeTcrBylo-
tr{er{v rrepepacflpe[eJIe]II{Io HaceJleHnocrefi ero'
poro u rperr,ero yponuefi lloAopoAa rr, cJIeAo-

BSreJrLrIo, {vuxqulr I{croqullnoB Als Ho. B ne-
I(OTOpr,rX C.[yqa-[I BJII{flIII{e re]lIilepaTypbl 1Ia

npoSunr, JrI{nuI{ IIo lrortier 6u'm u HerrocpeA-
CTBeHIIbIM B pe3yJlLTaTe IlSNIeIieIlI4E IIIICJIa Bo3-
6yrri4erurfr lr raruenlriil D.rIer(rpo tInbIN{ yAapoM.

-/0/
A2v

O6rqyrO fiapTI{rry paC[pele.rrerrl{-E MaI'III{TIIS- lrttc. /r. flpo(x.r.rrr, rttrntrtt Ifo
ro floJrfr, rfu6pu;rn lr o6nacrgfi Ha rpalll'fl\ax Torr{afl rr{ruH - B ccjrcl(urre o}'rrcrr-

I{ R CepeAlII.Ie CyneplpaIIyJI N{O?I{HO ilpeACTaBI{TL rrrarryr, lrrpuxoBaH - B ouopuJlrax,

Ce6e taX, HaH DTO UaO6pa;'XettO Ha pI{C. 5, 1.ge ;r{utrua,r B ,rprtllx ro'Il(ax (filigrcc)

;rnlrpnoii lttuueit roHa3aIr ,\o;1 r'ISorepM, noAr,eNr

r{ otrycHaHl{e Horopblx paSAeirrl]or rpaIII{ubI I{ ce-
peAr{Hr,I cyleplpa}IyJI, ToIIHI'IML{ JII4HLIflNILI nOI(a3aHo pacIIoJIOir{eHIIe 0I{JIOBbIX

.rrlrr.rufi MaTHETIloro noJIfl .

tr4:rar, yBe.Iruqellue Tel,tflepa'Iyplr 6ea cyuleorBeIIHoro I'IBM0lteHllr{ il.rlorlloCrI{

npt4BoAr{r x o6paaouarrnru 6otree rxr,rpoHoro n 6o.nee r;ry6oHoro upo(buru .ilu-

uru Ho, ,uponrrprroro Air-rl $u6pu,nf rr rpaHI4I{..cyreprparlyl-B I[eJIoNt' Bonee

BHaquTeJILIIoe yBe;r1uqeuye TIJI6THOCTI{ B CaMOfi Cepe,ql{uo OOIaCTI'I lpaul{ttrbl

cylepnpauyJrr,r 11aer ilpod)u.[b, xapar(repHbrfi A.nrr ,lpHrIx 1oqe6 FItl IpaIrI{I{ax cy-
reprparryJr - filigr.ee. B o6rqent )neBlrccraxycl{JIeHITEN{arnl{rlroro rroJl-s' r. s.

y rpaHLIq cyfleprpal{y.Il, I{SoTepMLI IIOHI4}I{aIOTC-Er qTO IIpI4BOAI4T K IoBbIIIIeHIIIO

,soAurn" u oco6inuo uao6ap y rpaIIIlI{ cyneprpanyil. ero IIaI{6oJIee xapaxrep-
Ho AJrfl M9ASJIII, trpeAJIolfieIIIIofi B 14, 51, C anepretraqegxoft ros1u spelll{fl DTo

cB.EBalro c ycIrJIeHrIr,IM rIoToI(oM Mexauurlecnr{x BgJIH BAoJIb cI{JIoBLrx Tpy6ofi
MarHnrrrofo troJlfl, HaH Tex, Horopble yxoA.ET B HOpOIIy (nrepx), TaH I'r rex' xo-
ropr,re oKaHsl4Barorcfl BI{yrpI{ cyEeprpaHyJr' r. e. yxoAflr nuua (puc' 5)'

2. O ronulnne rrepexognofi aour,r 01' xpoMoc$epr,r x Kopoue

IIecHo.nrxo Jrer roMy HaBaII uprrrrr{MaJrocE,, qro B nepexoArlofi SoHe eJIer(r-

poHrroe (n raaonoe) AaBJrerrue ocraerc.fl uocrotIHHbIM, a ToJIITII{Ha rlepexoAlloft
-rorrr,, 

Or'XpOrrnOCSepbI I( ItOpOHe OaIeIIb MaJIa - COTHI{, a MOiI{eT 6r,ltr, U 4e1

cflTr(r{ r{r4JroMerpoB. Ognaxo Ba trocJreA}rr{e roAr'I troflBJIflIorcE r(aK Teoperuqec-
I{ue, Tar( I{ FIa6JIIoI{aTeJIbHbIe AoBoAbI B noJIE,Sy Toro MHeITI{g, qTo HaIt yTBep-

)Ii[er.rlre o flocro.E]rcrBe AaBJreHr{fl, TaH r{ trpeAtroJro}1{elrl{e o6 osellr, MaJIofi ToJr-

nItrHe trepexoAHoft BoHbI IIenpaBI{JI5HrI lil-14i, Oceul y6e4ntenluo troxaBaJrIlt

HeBeprrocrb arux yrBeprxlerlnfi Jlylnepuo r.r Hycc6ayr'rep B [15], cpaBr{IrBafl

3t

Mv= 45fr

/t dt =qo|
Azv= 0,4Fl
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Puc' 5. flpe4rtoraract{aE c\e^}Ia crpynrypbr }rarHrlrrroro rroJrs, rt3rrL.Horrr.rrr Bbrcorr,r
I43OTEPI{ DAOJ]I, IIOBCPXIOCT]I COJIEIIA. PACIIOJIOiITCIIU,fl +I,I6PIITJI ]I CII,II{YJI
Toqliu - l\Iccro lIoBbIilIeIIIIff rrorllocrra. ToIrI(uc crrourrbre rulruu - cr{JroBbrc Jlrru{u }r:u.rrlrrrroro noJrg,
x{trpl{ble - uSorepMH. }I{lrprne IltrlluxoBble JrrIHIr}I paBACJI.sror ooracrf rl]aHl{rlbr (ICI) n cepcgnnu
cyncprpauYrbl (CCf). Illrpuxnynxrnprlblc rulIrM - o$$exrunuuii ypoBerrb o61r:rsoaauur coorBer
crByloqllx qactcti llrnllu AJrfl Or{Jrbrporllatr}I, cIrETbIx rrpl{ llaBJIrtrI}rbrx paccrorrrr}r}rx 01, uerlTpa Jr[rr]Ifi
Ho - Al,. O6lacrrr crrlltyJl I,1 OI,IbpLrrr 3alnrprrxoBarrbr. ToHfiafl rrrrllrrxoBarr rurrufi o6o3rraqacr llpyroc
Bo8Moil{}Ioe npoAoJl?I{el1lle cl{JroBoii JIIIIIuI rlattltrruoro loJrE. CTI]crH[ - Hanl]aDrcrurtr HoIrDeI{TlBIrbtx
EBtrlHerIurYI

pacc-rr,rralrlroe orlioruerrr{e rri:lrerrcrlBrlocrefi Jrr.ri]r,rr,i trona c III 1176 t l)77 A,
a raHilie a6conrotrmrii ngrolt arreprr{r{ B Jrrr}rnrr C III 977 A c peayrrr,rara}rr{
Ha6rroAenr4r,i rra lziC3 OCO-6. Orrlr noAr.nepAr{Jr}r rar(i.rie, rrro BeJrr,rsr,rrra [prr-
BeAeIlIrol'o DJreI(TpoHrrOtO AaBJrerrr,rfr p' -. n"T, B o6IaCTr,r o6pa3oBaHlr fl rrilfirtfr
C Iit (40 000-100 000'K) npr,rueprro paBH.r. 5.1013 "I{li,tt" nr.recro p, ,.-: 5 ' 1014 ' .lii c.tt, u KoIlolle. Autopr,r [o.r arillor, rl'r'o Dril p a B r| ,r r{a B r.rr 3<l]lo}r Ai\B-
JTOIII,II,I HOMIIEIICI{PYETC'I TYP6YJIEIITIIrINf AABTEIrIIEII B NEPE,\OAtlOM OJIOE, CB'I.
SaIIIIOM C llaHpocHoIrI{qecHI,Ir,Ilt ,IBrririer.rr4flMr4, rra,rrr{qrre r{oTopr,rx c.[O[yeT u3
cpaBHr'rreJILl{o 6olsuroIl [Irrprrlrhr npoi[urer;r cneHTpaJ]bi{J,ri JrI{rrr.rr1, o6pa-
Syrotrlr{xcfr B nepexoArro}r cJroc.

c.,reA),er r\rMerrrrrr, arro rrpeAcTaB.ircrjr4e o r,[a.IIoi,i ToJIUlrrrre [eJ]exoAuoro
CJIO,E NPI{ I,II]'fEPtrPETAI{I{I4 I.IA6JIIOIATEJJbIII]IX AAIILIIiX IIOJIYAIAETC'I KAI{ IIEIIO-
CPEACTBEIIIII,Ii,i PE3YTsTAT NPEAIOJIOEIEIII{fl O I]OCTO,EHCTBE AABJIE}II{g B sTONI
CJIOE. SABIICIIN,IOCTs TEIIIIEPAI'YPrI OT BrICOTrI oNIIIUPIIqECHI,I HAXOA'IT H3 BI,I-
l]alnerrI,I_fl

atuaf la, l{1t2,

rfle 11 - Ha6JrIoAae]Iafl I4IITeI{cI{Brrocrb Jrlrrrra}r B yJrbrpa$I4oJreroBofi o6.11acr11
crreHTpa; p - rtraBJreHvre; K - rrefioropaff pacqerr{a.a BeruquHa, Br,Ir1r{cJr.fle-
Mafl AJr.s Halrir(rfi crer{TpaJrbr{oit Jruuu[.

Ouenragno, sro yMeHbIueHI4e /{aBJreHurr B 10 paB coorBercrByer yBeJrrrrreHr{rc
ToJrrrIIrHbr n 100 paa.
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3. Heo6xoxlrlrbre rrasleHelrlrfl noAeJIu, rpr{Be4eHnofi t l4r'5l
tr4a 11auur,rx, ouy6tlrxoBarrr-rbrx s [16], cJleAyer, qro r{sMeHeI.II{fl cnopocrlr

pOCra TeMlepaTypbl C sbrcorOfr rrpoUCxoAflT IIpI'I cJIeAyloqrrx sI.IaqeIIIIfiX

tu*rr.putypul Ig- Tr:4;25, 1g7i,:4,45, lg'l't,:4,9, lgTa:5,4 
'rlg T r-- 6)2, "pi Horopr,rx, cor.Jraclro pacqeraM ltoxca n TaHepa, cpaBI{Ilr-eJI_E,-

Iro peBHo I{sMeIrrIIilrcfl I{SryrlareJILHLIe cBoficrBa coJIIIeqHoft nnasMrr [17]'
Ilep'exoA or Z, n 7, upolrcxoA[r B oareHb y3r(o]r cJroe, Ha yrlacrl(e Ty-_Tn
reMneparypa pacrer c 

-srrcorofi 
r,Ie/IJIeIlHee, qeM IIa yqacrne c T I 7r:' I{a

yqacrne Tn - Tulr3NreHeHlre reNrtreparypsr c nr,tootoft [oAtII{rr-Eercfl ypaBIreHI{Io

TenJronpoBoAr.Iocl.u, B KoTo]lo},r rroTor( TelJIa II3 KOpoIIbI BHI{3 He 3aBI{CIIT OT

BbICOTI;I.
B tt6] TaHi,Iie CASJIaIIIJ oIIeIIHI,I ToJIUIIIIJLI CJIoE c pOCroNI rel'Ifleparyp oT

lg T : 4,L yo T, u cr,on c relf[eparypaMl{ 7 raxurlrlt, -v:ro Trl T 1'I'a'
Heo6ro4uruocrb y1retrbrrrer.rr{fl ToJrrqrrr{bl Drrlx cJIoeB rlo cpaBHeIlI{Io c [aHHbIr'II{
I\{oAe,uII l1+,51 c,rreg.ye'f I,{3 alpeBl{epuo 6r,rorpolo pocra' rro cpaBHeIII4IO c AaHHbIrtI4

Ha6rlo[eHuft, Rpxocruofi teuueparypbl paAI{oIIsilyqeHrax IIpu [epexo[e or IIeIIT-

pa AtrcHa H ello Hpalo, I(oTopoe [o"rlyqflJloct, [pI{ [peABapIITeJIbII],IX pacqeTa\

uo uo4e.tlr 14, 51, BbrfroJrrrerrHbrx i-I. c. Jfto6lruxonr,r1r r4 aBropoM.

N,[u rre 6ygelr BBoArrrb rpe6ooarrrne o nocroflI{crBe AaBJIel{I{fl I{ o ro}IHocTI'I

nepe\o/(rroro cJro.fi IraA rpalluqaNfll cy[eprpallyJr.

4. Ilpe4naplrreJrlrra.fi lIoAeJIb xpoilocdlepu
rr flepexo4Hoft aour,r ot xpouoctpepbr n Hopolre

IIa p1rC.6 E s ra6JI. 1 uprane4erra [peABapIIreJIE,I{a[ MoAeIIb, IIOcTpoeIIEatI

c yareroNl rpe6onalrufi fipeA1lAyrqux naparpa$oB: IIJI6THOST6 I{aA IpaHI{qaI{[
cyrep"pu.ryo ua :roft ?fie BI;Icore 6o,nnute, alell Hait cepeAr'tuoli cyfieprpalry"['- 

Ib.,ir11r.rna CJIO9B II xoA TeMneparypll nr,r6rnpanuCr' B coorBeTOrBLttt c tsblBo-

qaMn [1ti]. B uepexoAnorf cJroe ]rbr ]re rpc6oea;nr,r rl,IApocrarlrqecKoro paBlro-

Ta6.nlrqa 1

Ilpe4naraeuarr MoAeJrb xponoctlreplr n rrepexo;1uol'o cilo'r

Cepegltra cYneprPaHYJlbI f paIIr,rqa cyIIeprpaEYJrbr

h, ,rbtc. xil

0
500

I 000
1 500
2 000
2 500
3 000
3 500
4 000
4 500
5 000
5 500
6 000
6 500
7 000
7 500
8 000
8 500
I 000
I 500

t0 000
10 500
tt 000
Itopora

10,928
t0,550
t0 ,290
t0,043
I ,79
I ,590
I ,378
I ,230
g ,055
8,965
8,764
8,682
8 ,633
B ,583
8 ,529
B 

'z*998,473
8,450
8,440
8,4L5
8,402
8 ,388
8,3[i5
8 ,375

14,648
14,3:10
71r,L4l)
13 ,9ti3
13, 795
1:-) , 680
13 , ir7tl
,13 ,7'l\)
13,785
13, u05
t 3 , 951r,

L4,052
4.4,1L3
'I/+,[4.3
Ltt,l49
14,179
1"1+,163
Ll+,200
Llr,2!0
L4,2L5
L4,222
Llt,228
L4,245
L4,375

3,750
:t ,800
3 ,870
3, 960
1r ,060
4,L71)
4,350
4 ,650
4,910
5,200
5 , 

ztSo

5 ,595
5,690
5,750
5,795
5 ,840
5 ,865
5,885
5,91t)
5,931
5,9115
5 ,960
5 ,970
6, t0t)

1.1.,10
L0,72
Lo,t*1;
1.0,23
10, 00
9,82
I ,670
9,510
I ,39t)
9,270
9,170
I ,080
I ,03t)
8,980
8 ,940
8,900
B,gB0
8,870
8,860
9,950
8,845
8 ,81rf)
8 ,835
9,740

po: lg (ne'-.?r
e'

(4,850
11r, 605
14,330
L/+,L9)
14,06u
t3 , 

ggL)

L4,020
L4,ltr\)
t4 ,300
'L/*,1t7')
t/+,650
Llt,675
Llt,720
L4,730
L4,735
Llr,7 4l)
L/+ ,71t5
L4,,755
1"4,770
14,780
I/+,791l.
t1+,8U[.1

1/* ,805
[4,8/t

3,72
3,78
3,85
3,92
4 ,00
4,09
4,20
4,38
4,63
4,94
5,tg
E'N

5,48
5,56
5,62
5 ,68
5,71.
5,75
5,77
5,80
5,82
5,84
5,86
6,00

s P":rr(n"' I rg rrt'xl I tg zrric,n-s)Ig Tr('K) | lc ne(c,lt-a)

2 llssecrutr Hpumcnofi o6cepnaroplrlr, r. 55
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Puc. 6. flpe4naraerrafi rvroAeJrb xponoc{epr,r. SasucfiMocru n", T" u Po or nucorr,r
Cuuomnr,rc Jlrrrr.rr - rpaHurlbr cyleprllauyJr, rrrrllt{xoBbre - ccpegurrbr cytreptparryJr

Pnc, 7. 3asucullocrb orrrorrefir,rx noa{r}uqnenroB fiBflyqcHrra B crrcr(TpaJrr,Hrix Jur]rrrrrx
O III p : Eniefls.;t o't neu 7r, rr,rur.rcteunax n [15], rr coorrrorrrerr{fi rt.n tT", coorBercrByro-
rqlre MoAeJrri, rEao6pamemrorl ua pzc. 6

ToqHr.r - rpaflurlbr cytreprparryJr, r{pyx{oqfir{ - ccpeEuHbr

Becl{f I4I paBe}rcTBa AaBJreHI4ft HaA rpar.rrrqaMr.r II HaA BrryTpeHHr{Nrr.I sacT.[MII
CyneprpaEyn. Xog oJrer(rpoHlrofi unoruocrtr troA6r.rpaJrcfl B trpoqecce pacqeroB
TaH, qTo6r,r BLIqI.rcJreIrLrbre rroronu paArrol4aJtyqer,rr4fl ll Ilrranaaolle 0,3-30 cn
6r,rrra 6rraaxr{ R Ha6JIIoAaeMbrM. Benu.runa aJrenrporrrrofi nnornocrrr B ocrroBa-
Hr{rI xpoMocr}epr,r na4 rpa}rrruallr{ cyneprpaHyJr BBrrra ua ItB]. flpranaro, uro
B ItOpoHe rraA rpaHrrrlaMr{cyreprpL\ilylrne: 5,5.708 cnL-\, a HaA cepegniroft
cyneprpaHyil t't" : 2,4.708 cn-g. fl.notuoctr, HaA cepeAr{Hofi cytreprpalryJr
nog6uparacb c yqeroM Toro, qro r.rlrrelrcrrBHocrb r{Bryqeulrfl B VO-lunr,rnx
rraA cepeAr{noft cyneprpaHyJr }reHbure.

Cpeguxa Berr4arr4Ha $;ryHryaqur{ .spxocrr{ orpeAeJreua s [16]. flpnrrnro,
qro .flpxocrb rra[ cepeAuuofi cyneprparryJrbr MeuE,rrre apxocrr{ rra[ ee rpa]rr{qefi
Ira yllBoeuHyro BeJrrrqrrrry eroii rftyxryaqnu. Benlr.ruHa ara 6bura yBcnfiqer{a
IIaMr{ exle n 1,5 paaa, rlTo6br ytlecrl KaH-To BatrlbrBalrlre, cBgBa]rrroe c rre[ocra-
roqHori paaperxarctrIeft cuoco6uocrbro ctrenrporeJrr{oMerpa Ha OCO-4, c tro-
MOIr\Lm HoTOpOTO 6r,r.nlr uO,nytlerrhl CITeHTpOTeJILIOIpaIII{bI, I[CrIoJrbSoBarrrrble
u [{6]. JJorapu$u cpeArrero BHaqerrr{.a S;nyxryaquu r,rureHcr{Brrocrr4 pacrerr co-
rJlaclro [16] or 0,13 a;na rrurrrti N II ], 1085 A Ao 0,tB Arr.E Jrr{rruu Ne VII
1" 465 A. Sasuc[Mocrb reMneparypbr or Bbrcorbr r.ra4 cepe[rrrrofr cyneprparryrr
troxoxa Ha arraJrorrdrJHyro BaBuctrlrocrr, AJrfl rpaur{q cytreprparryn. ,I{rn Hopo-
IIbr rrpl{H.Ero rra[ cepeArlHofi cyneprparyJt T e: 1,0. 106 

o1(, rra4 rpanurlefr 7', :
: 7,2.106 K.

IIo npe4naraelrofi HaMrr lroAeJru laBoBoe AaBJrer.rr{e B Bepxr.refi xpolrocr[epe
I{ B nepexoA}roM cJroe MerrLlrre, seM IaSoBoe AaBJTeHI{e B l(oporre. Ilo rlaineuy
Mlreul{ro, AaBJrenr{e B BepxHefi xpouocSepe r4 B trepexoArroM c.Troe B alraqr,rreflb-
IIofi Mepe cB.sBalro c NraHpocHorrualecHrrMl{ ABlr}r{errllflr,rH, BoBrrl{r(aloqr{Nrr{ B pe-
SyJIbTaTe neycroiiquBocTeli, cBflBaHHbrx c dqeHb 6o.nrrulru Br-raqeHr,reM rpaArI-
eHra reMneparypbr c nnrcorofi [16].

flpra pacuere r{BJryqe}rufl AJr.fl r{errrpa Ar{cxa He }rago ylrrrrr,rBarb r{BMerrerrrre
paaMepoB o6,racrefi rpaur,iq Lr cpeAlreft qacrrr cyneprpaHyJr c Br,rcoroft
(puc. I n 5).

B ra6n. 2 upunegeru,r BHaqeHr4.E T"grn cJroeB, B rtoropbrx BrJqrrcJlelrHafl rro
oHoHsarelbHofr MoAerr4 orrTr{qeoHafl ruy6uua Tr,:1 Ana paBruqHbrx AJrr{rr BoJrE 1,.
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Pnc, 8. Itoa{([r.rquenr Hoppe-
nfir{Eu ,lpxoctr (r13) Ha crrex-
TporeJlEorpaMMax, IIo,IyqeEHlrx
B pa3JlfiqEbrx JIIIEr{gX, fiO CpaB-
EeErrro c EpnocTsMr{ Ea cne(Tpo-
IEJII(OTDAI\{ME B JIEEII]I Si XII
?\ 499' A, r aaruolrlocrlr or
T* - ua:,r.lo,nee 6rarorplrat-
HOTO SEAqEEI'I-E TEMTIEPATYPbI
gra . o6paaoraurar ganuoii rr.t-
urr corrracuo [16]

4r

4

Lg6

'fa6nuqa 2

.flpxocruar reMneparypa B qerrrpe [Ecr(a Conuqa

AJruHa
BOJI II bI,

CN

HaE rp-a-
HIIIIEtr

cYileDtna
HyJrbr 

_

7 410"
I 7to

11 200
t8 600

[.rlrrra
BOJIHbI,

ctl

"i}i}f'| ,u*."ur.*,-
"r#ffi,r*l 

r""#,fi$X:p
IIaOrroEaeMaE

tsCJ]IIqI,IEA
COIJIACHO

[Ls,4 l

0,3
0,6
1,0
3,0

6 /16(l'
7 760
8 710

t2 300

t0 ,0
30 ,0
60,0

5870 t 950'
7500

8870 + 980
tg 300r

53 700'
141 0c0
300 000

4.L0-3
5 , 

/1' {Q-s
2,1..1"0-2

28 200'
54 000
90 000

floron ErE fpaHrrrlbl
cyfieprpaHyJrbr,

apelcil2.cen

L ,1. . Lg-z
t0-2

8 ,65. t0-2
3.10-a

30-50 000
1.47 000
400 000

IIa6:rrogaelr sre aHa.r g-
Hr,rE coriracHo [20],

o'pelcil2.cex

4,8, Lo-,
4,6 . t0-3
t ,8 . t0-2
2,6,L0-3

ilpnnnro, sro flpnocrHafl relrreparypa Tr,;= T"("^= 1). f{aunrre Ea6ilro-
[eHr{fi, trpr.rBeAer.rrrbre B ra6Jr. 2, Banrr,r ue [19] r [4],

ljbrlra srr.rltcJreHa rrrrreHcl4Br{ocrb rrgJryrreHl{.fi B I,recr(oJrE,r(I{x ctrer(TpaJILrrblx
JIUIIIII,qX B AAJIEKOM YJILTPAoIIOJIETE. PACqET BbITOJIIIEH [il,fi CSEPUqECHII CI4M-
Merpr.rqHoro co.nuqa; [pI,I pacrrere rrpeAtroJraraJrocb, qro pacnpeAerreHr{e TeM-
nel,aTypr,r u rJrorHocTfl coorBercTByer B oArrorr c,,tyqae cepeAuHe cytreprpd-
HyJr6r, a B ApyroM - ee rpaHr.rqe corJracr{o lpe[JraraeMoit MoAeru. B oroft
MOAeJrIr, B npoTlrBorroJro}IiflocTb npeAbrAyrr{efi, ullreHcr{BrrocTb u3JryqeHI{.E
6onr,ure ua4 rparurqaNrr,r, a rre rra[ cepeAr{rraMr{ cyleprpauyn. Dro cBflBarro c rel{,
qro ilepexo[Hr,rfi crofi rraA rpaHr4rla]rr{ cyleptpaHyJr trpr.{Hr{Maercfl oqeHb Tor-
crbrl{. BcJrrrrrr{rra rlurreucr{Brrocrefi 6nnaxa H Ha6Jrro[aeuofi (ra6l. 3).

FIa pl.rc. 7 nplrne4eru{ peayJrbrarr,r pacqeroB, Br,rrroJrHeHHhrx B [151. Ha
rpa(xlHe IIallocerlbl pacrrerrrEre BHaqeHu.E orHortrer.rtr{s xoe(l$uqlreuroB rrBJryqe-

Ta6,rnr1a 3

florori ranry.reurrrr B rIrrHr{rlx ga;renoii yrrrpatpuolerosoii odJracur crrcnrpa l'6tnt:r.
op6lrr:r,r 3etrnn

Iloron [rE cepeAr.rnbr
cyIIeprparryirbr,

gpalcJwz.cefi

N III
OIVov
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Hr4.rr [Jr.fr Jrr{Hr,rfi I{oHa C III 1176 u 977 4.. Ha6mo[aeuoe oruotueHlre trorol(oB
B ertrx Jrr{rrll-trx no1e61ercfl, fial( rIoxaaarlo B [15], or 0,3 4o 0,5 (4ln Cuoxoft-
Hbrx o6Jracreft Co;ruqa). B cn.sslr c TeM, qro cBerIeHI{e oxaablBaercfl 6oJlee .Ep-

I(IIM IraA rpaHIIqaMI{ cytreplpaHyJl ,qJLfI BCex paCCIIaTptrBaeML,Ix JII'IIII4fi B AaJIe-
xoln yrirpatfno.nere, BoBIIuHaer BaAaqa: o6lsCuurr troBeAeIlIIe xoa{$uqueura
I(OppeJr.Eqtrr{ Me?r{[y flpI(ocT.rr]vrrr Ha ctreHTporeJlIlorpaMMax, rroJlyqeHllbrx npaH-
TI'IqECHIT OAHOBPEME}IHO B PASJII{qHbIX JI!IHI'Ifi X.

Peay.nr,rasi oilpeAeJrerrr{fl rar(oro Koa{+uqueHra AJrrr ctronofiIrblx o6racreft
Bstrr6gu*, ,, t16i u [peACraBJIeHbI Ira prrc. B. Coo6paxtey-Irrl- o pacnllr'IBaHl{Ir
o6racru cBeqeHI,I.r n gatrexou ynrrpa{lronere c Bbrcorofi l2ll, coorBercrBylo-
rqr{e Br,rcHa3arrHoMy BLr[e npeArroJlor{e}Il{m o6 r.rsN{e}IeHtrr{ C Br,IcoTo]i oTHo-

clrreJlr,I{brx paBMepoB rpaulrq cyleprpaHyJr, Ire AaIor [ocraroqHoro o6G.rIcEeHI{s

aroMy, ral( 1tan HoD{+LIqueHr ItoppeJLrqI{I{ I{3l[eHflercff C troreHqIIaJIoNI BOB-

6yXgenux JIuIIIILI IIeMoHoTOHHo. tr{a plrc. ,8 BIIIHO, rITo XoTfl paCtrpeAeJIeHI{rI

flpl(ocTeft B KopoHaJILIIbIx JII{HI4.gx trJIoxo HoppeJIIIpyrcT C paCnpel[eJIeHI4IeI4

flpltocru B IlepexogHor,i aoue lr xoarp$uqueHr ItoppeJLfIqI{II yMeI{bIIIaerc.E c yBe-

rur{eHueM paccro.trHlrfl or r(opoubr (r. e. c yMeHbIUeHIreM Blrcorbl)? B BepxHeii
HOpoHe I(oppeJLEqIIfl otrflTl HaquHaeT y1yqmarr.gfl, 3a[a'Ia ara IIoHa IIe pe-
fireHa.

fIo uaureuy MHerrr{ro, oHo}rqareJrbrrr,rit nm6op MoAeJIIT Mo}IIIIo cAeJrarb'
paccquTbrBa.rl roJIE,Ito xoA paALIoI{BIyqeH[fl B AocTarorlHo 6o,;rr,molt Ar{atraBolle

AJrr{rr BoJrH oT i\errrpa AHcr(a H ero Hparo Ao AocTIliIieIII{fl xopomelo colJlacn.fl
c r.ra6JrroAerr[ENrr{. Ilplr arou AoJr}r{Ho 6rrrl yrouueHo rrBMeI{eHI{e orHocrrreJll-
Irblx paBMepoB o6la6refi IpaHIIUDI I{ cepeAI{HbI cytreprpaHyJlll c Bblcoroft I{'
BoSMo,I{Ho, npII[eTc,fI yaII{TE'IBaTb TaK}Iie u3JlyceHue II IIolJIoIII,eHI{e CIII{KyJI.

Aupe.un 1975 r.
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AnAIEM!rfl. HAYIT CCCP

IISBECTI{fl ITP},IMCI{OIT ACTPO(D}ISIIqECITOT OBCEPBATOPI{II

To,u LV, {976 r.

CBEqEHUE JIUHI4II H Ca II,
HAEJI0IAEMOE B CTIEKTPE COJI]IqA KAn 3BE3A[,I

3. A. Illep6atona

fIo aluelr,nrrl{ cfier{Tporpalrlralr Cornqa fiar( BBeBALT, rIoJIyqeHHI;Ir{ na Marorr 6arren-
EoM coJrueqrror{ TeJrecxorre I{pnucxoii acrpor}r'rauuecnoii o6cepnarop}Ill, npoBoAr{Jloct co-

UOCTABJIEEEE BEJII,IqI,IHII SMI,ICCI{I,I B JII,IHI'III H CA II C CYMMAPI,IbIII IIOTOI{OM g JIIIUIIIT I( CA.

or $nonnyros \M1 (Mt - rrporrBBeACHIIc rIJrouIaAIr {loxny;ra Ea cro rantercr,lnuocr:r,),,

paAuougryrrenueu.P rra BoJrrre 10,7 ct, orgocltreJrr,[brM qLIcJIorr nanet R, tl neuuqur.rofi

o6rqero MarEr,ITHoro nora Coluqa nart aBc3Abr ,F1. Onaaanocb, rrro Dr{Br4BaJreHTELIe mrrprrur,r
LW guttccntt B Jrr4ur,rr.I H uaxogatca g recuoii cB.sBIr c BeJrlrqlrrraMt'I ZMt, F.,,z u fir. I{oa{-.
(frnqueurr,r (oppeJrflqr{],r coorBercrBenno: 0,89 -F 0,04; 0,74-l 0,08; 0,77 +,0,07. Iioppe-
nsqrrff Merr(Ay our.lccueli s FI u nefiraqunoi,i o6rqero Marl{r,rruoro norr Coruqa ralt BBe3Abr

EBJrsercn cra6oii u nena4elxuoft.

H Ca II EMISSION FROM THE SUN OBSERVED AS A STAR' by Z. A. Scherbako-
ua.- Using parallel beam rvithout any solar image (<the Sun as a star)) a number of
spectrogramms rvere obtained rvith echelle spectrograph of Crimean Little Solar Torver
telescope. The comparison \vas made of the solar H Ca II emission with the total I( Ca

floccular IIux XMi (vhere My - is the product oI the area of the flocculus by its iriten-
sity), and also rvith the radioemission flux (rvavelength 10.7 cm), the relative sunspot
number -R, and the value of the total magnetic field ,FI measured also regarding the Sun
as a star. The equivalent width oI H Ca I I emission A 17 lvas found to be closely con lected
with 2M1, lro,z and Rr. The corresponding correlation coe{ficients are 0.89 -l- 0.04;
0.74 + 0.08; 0.77 + 0.07. The correlations of AI,l/ and -E is small and the result are not
deiinite.

Bo usorlrx BBeB[ax lroB[r{ux HJraccoB }ra6JrroAaercfr aunccrtfl B Jrr4}Ir{.sx H
u K Ca II, uo4o6na.s.xpoMoc+epuofi oMtrccl{tr B Drrrx Jrlr}rl{flx na Co.nuqe. flo-
sroMy trpe[craBJrfler trrrrepec usyqeHfle EMmccltvr I{ ll K Ca II or Conuqa xan
SBesADr rr CpaBneHrre ee c uer(oropbrMrr urrAer(caMrr, xapaKTeprrsyrcq,rlMlr coJr-
EeqHyro ar(rr{Brlocrr, Ea ypoBr're {oroc$epu, xpoMocsepbl r1 HopoHr,r.

Eyu6oft u PyrnrauxoBoft [t] no ctrenrpaJrbgblM Ea6rroAegrflM Cornqa HaK
3Be3Ar;r [poBoAr4Jroob CpaBrrer{fie eMrucc:,,rT K Ca II c coJrr{eqr{brMr4 cr4rlotrTrrqec-
r(r4Mr{ Hapralrrfi. !I3 3rofi pa6orr,r cJreAyer, qro cyqecrByer [oBoJrbrro Tecrran
cB.fi3b rvre)fiAy 3Mr4c0r4efr B JrrrHr{rr K lr ruorqa[.frMu $oToc{epnrrx draHeron
(a cregonareJrbrro, tr HaJrbqr{eBbrM[ {ronnyJraMr{ B xpoMoctfepe). Antopr,r cqr{ra-
roT TaHlIte, qro rar(a.E TecHafi cB.s3b yr{a3},IBaeT rra KoppeJr.frql{Io c MarEI4TrrbrM
rroJreM connrtra.

Halru rtpoBeAeHo 6o,nee AeraJrbrroe couocraBJleuue Beruqr{rlbl aMr{ccrril
B Jrrrurrrx H u K B crreKrpe Conuqa HaH SBeBAI,I c pa3JrrrqHbrMl4 trapaMerpaMr{,
cB.ESaHr'I6IMI[ C HeCTarIr{OHapHbrMr{ flBJreHr{ffMr4 Ha paSrIbrX ypOBH-trX B COJIr{eq-
Eofr arMocdepe.
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Ha6,nrogeuufl rr rrx o6pa6orxa

Crenrporpaiuunt Co.nuqa Har{ BBeBAr,r 6r,r.rru no.uyqeubr reroM tr oceHbro
7974 r.I{a DIrreJIbHoM ctrel(rporpa{e Manoro 6aruenuoro corHeqrroro reJrecxotra
9. A. EapanoBcnr{M, M. ,q. Iycefiuonrru, H. I{. Creuau.au. I{a rqerr ctrenr-
porpa$a HatrpaBJIflJIcfl rlapaJlJreJlr,ru,rft ryuox or rleJrocrarHoro BepxaJra. ,I{nc-
repcr{fl y }, 3960 A - 0,30 Alatn, crexrparrb}roe paapemeuue - 0,05 A.
@ororpa$upoBaurre BeJrocb ua aepo$ororrJrelrxe ruu 15-800.

lls ncero na6nrcAare;ubHoro Marepr,raJra glx o6pa6orxr.r nunraft H lr K
Ca iI 6r,rno oro6pano 52 cnexrporpaMMr,r. Tan xax rur:-krt I( rlaxogluracs
rra r{parc cnexrporpaMM, To o6pa6arrrnaJracr, ToJrbr{o rnnu.s H.

Perr,rcrpolp&MMr{ Jrr{Hrur H 6nrnlr Eo.uyqgs6, ua ntnxpo{oroMerpe B nprrMbrx
trrrrrer{cr{BH ocrs x. flo troryseHHbrM pe rr{crp o rpaMMaM crpor{Jrc.rr }roHTyp ru1rr]r.
tror,loqeul{n H s eAr{rll{qax r{eflpepr,rBHoro crrexTpa. 3a rlenpepr,rnntrfi cuexrp
rrpr{r{r{Mairocr, B}raqeHrre r{r{TerrctrBr.rocrlr Korrrr{HyyMa y f, 39BB A.

Cpanuerrre noHTypoB rror{aaaJlo, qro Ha paccronr{rrr{ 3,5 A or r{eHTpa Jrr{-
tr{uu ocTaroqHble uHTeHcI{BHocrI{ paBJruqalorc.E co BpeMeHeM Ire 6onee .Ier\,t ua
3,5%, T. e. Molr{rrocqr4rarr,, qroHaaruxAl,HpbrJrbrrHeMer.rrrrorc.a. Bcena6.rrro-
,qaelrbrc BirlterHhre HoJre6aHrrfl rrHTeHcr{Brrocrrr HaxoAflrc.rr B npeAeJrax t 0,27 L
oT I{er{Tpa .rIrIEIrru.

I-{ermparrubte ocraroqnbre r{rrreucr.rBrrocrrl Meuflrorcfl or 0,05 4o 0,1. Mu-
ErrMa.rrbrra.s ocrilroqrraE rrrrrer{cr4BHocrr, 0,05 na6.rrioganacr 20.VI 1974 r.,
r{orAa Cotlrrqe 6r,rno naulreuee axrr{Buo (puo. 1, xplrnaa 7). Itpunoft 2 vao6-
panierr Korrr)/p upu cpe4nefi aKrr,rBHocrr,r Co"uuqa, xoroprrft ua6nroAancs
7.YII 1974 r.

,[,;ra ncex 4ueft na6nrcAenufi HaxoAr{iracb paaHocrr, Al,l/ axrusaJrer{rHr,rx
ItrI{pr{r.r Hair{Aoro KoHrypa "14/r, c HeBoa}ryqerrnuM |l/o: LVV : Wu - 141 0,
T. e. or{Br.rBaJIeHTHafl Ilrr{prrHa aMuccr{fi n H2 lr I-I.,

Pea ynr,r'a'rr,r ua6nro4eulrfi
' P"ryrro"urbr IrBN{eperrr,rfl e*BrrtsaJrelrrrrbrx rnupr,Irr DMrrccr4oHllblx r{oMrrorrerrr

I{2 an 52 L\sx na6.uroAenufr Corn4a r{ax BBeBAr,r rpcAcraBJreHbr Ha prac. 2. Tarr
?ile npraBoArrrc.rr AalrFrrJe rro cylrMaprrr,IN,r rroronaM \l[t: )1 X ,Sor naJrr,r\rre-
rr,rr {"nonxyJroB r{a Ar{cxe Co;rnqa (rge 1 - r,r}rre}rcr,rBuocrr, SnoxnyJroB B or-
EOCUreJrr,rrLrx eAr{Hrrr{ax, ,s - urorr{aAb snoxxynon B HBa,qpaTHux rpagycax),
Aarrr{bre rro rroronaM paAr4orraJryqe:uus F r{a Bo,rrHe \0r7 cn r,r or}rocrrreJrrrrrbro
qrrcJra rrrr.'i'cr{ R, uenrtt na l2).

Itporre roro, Ha DToM ixe p[cyHr(e [pe4craBJreHr,I r.rBMerreirlrn o6ulero lrar-
rrr{rr{olo no.nn Conurya I II I co npeueueM, troJTyqerrrJbre no ua6;nrolerrl{rM rra
Maruurorpilrpe Hpr,nrcxofi o6cepearopr{}r }reroAoM, orrlrcarrrrrrrrr n [3]. tr4a pu-
cyr.rKa c.re[)'er:

1. CouocrtrsJreru,re HprrBr,rx 2-4 rlgtnepiliAaer (laxr HoppeJrrII{I{u Me}IiAy
Be"rrr{qr,rrra}[r.r 2lll 1, l- n,z, lf ,.

2. 14aueuerulrr DnBr{BaJre}rrrr-bl\ tuuplrrl 'JMr,rcctrrorrrrbrx r(oMuonerrr nuuurt H
HaxoAflTcfl n recnofr cBtrlrr c I.rBMeIreHIr-rrN{[ yr(aBarrrrblt Bbl[re BeJruqur, TorAa
Kar{ yBeper+roft Hoppenflqr{rr c o6ululr }rarHrlrHbrr,r rroJreM BaMerr{rr lre y[aerc-rl,
rrro u ecTecrllcHrro, TaH Har( trpr{ r{SMepeulrrx o6ulero rloJrfl Co;luqa KaH 3Be3Ar;t

Mbr Irllee\t AeJIo c paarrocrbro N- n S-uona, a, HpoN{e rofo, aMrlccl4fl FI u
K cocpe4oroarer{a no (rnoxnylrax, N,rarHr,rruufr noron r(oroprlx BHocrrr He6orb-
rxyro AoJrro n o6quft uatnurlrrtfi rrorox or Bcero Cotuqa (cu. uume).

lla pr,rc. 3, a upegcraBJrerra aaBrrcr{Mocrb }reai,qy ar(BrrBaJreHrnoft urupuuofi
AI4z s rrr{Hr.rrr H lr serr,r.uanoft. 2il1 1 Alx 7974 r. I(oe${lrquelrr ItoppeJlrrql{Ir,
coorBercrByrotluit arr,rNr Beiluqr{rraM, paBer{ 0,89 -t 0,0/r.

Ha puc. 3, 6 npegctaBJleHa raxaa ?rte BaBrlcr{Nlocrr, AJI.E Ha6ilIoAe[uft, npo-
BoArrBur{xcrr rocJre 16.VIII 1974 r. Plrc. 3, 6 noHaslrsaer, qro aHBI{BaJIeIIr-
HbIe Ilr.rpI{H},I aMr{ccl{r{ B Jrr{ur{I{ II n etlrx lra6.nrogenrafrx cr{creMarr4secxu BaBLI-
lrorrbr tro cpaBHerrrrro c puc. 3, o. TaHoe BaBbIrueIIue NIo?r-iHo, rro-BrrAlrMoMy,
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Pxc. 1. I{ontyptl qeurpanruoit o6nacrr
uNsrau H Ca II
I - HourYp npu Mafloit afirlrBrlocrrr CorIIqa;
2 - rpu cpegueii

Puc. 2. I{alteneuus sRBr{BaJIeIrrirLrx rrrl'lplru
aMr.rccLII{ B JII{H[r{ H (7), cy}rMapulrx lloro-

HoB B rI,rErrH K Ca ll ot S,'romrty.los (2).
rroror(a paAlroll3JryrtcHtrfl Ha so;rEe 10,7 c"u (3),
orHocureJrlroro qlrcJra rnten (4) u o6ulero
MarHr.rrrroro norr colnqa xart aneaglr (5)
c 6.VI no 16.IX 7974 r.
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['lrc. 3. 3anncr'r,rtocrL't, ]r(]lltAy eKBIrBa-
.rtonrrroii urrltttnttii )rIIIColtlr I ;ttrnt'rtr [I
lr rroToltorl oT IIaJIl,qlIeBt,rX t[.UOltrryloa
c 6.\rI rro 8.\iII I 1971r r'. (a) Ir c 17. \''III
rLo 16.IX 1974 r. (6)

0

Pu,c. 4, 3asucltMocm ilIeffiAy ar(BI{BaJIeEl-
noft ruupr,tnoft EMI,rccIr[ B JILTEI{I{ H r't se-
;nfl.rl,IHofi o6ulero MarHI4THoro rroJrfi CoJIE-
qa HaH sBesJlbr

o6t,qcnurt reM, sro ctrer(Tpbl, troryqeHHrrre B aru Aarbr, or(agaJrrrcb cI'ICTeMa-

Tusecnr'trepeflep]r(ar"ur*rl ra1 HaH Ha6[roAeHufi rrocJre 16.VIII upoBoArr-
Jrvtcb c rrepeaJlroM[IHrIpoBaHIrErM rJraBHbIM Sepr(aJIoM TeJlecHorra.

Errra yirar{oBJreHa BaBr4crrMocrb r\re?r{Ay D}rBr{BaJrelrr}Ioft uupr{Hoft aMtrc-
cvrr B H, uoroxotr paAr4or[BJryrrertrfl F Ha BoJrrre 10,7 cJtLl orrlocrtreJrbnbrM
qlIcJIoM rrflren Rr. Hoa66raquenrr,r HoppeJlsqu1a paBHLI coorBercrBe:r,:rro 0,74 L.
:{- 0,08; 0,77 t0,07.

Ananrae IIoJIyqeHHrIx BaBI{cI{MocTeft rroxa3bIBaeT, qTo cyqecrByeT c_IIJrr,]Iafi

rr rraAe)fiHarr noppeJrflrlr{fl Me}fiAy lrgTeHcr{Buoorbro aMplccvru B lrtl:uvtl H u re-
fiuqlluoft 2M1, uio roBopl{r o 6onlurort BHJraAe SloHxylor s H-aMuccum. Hop-
peJlsq,rrfl c paAr4toI{SJIyqeHueM r{ oTHocr{TeJrbHbrMu r{I{cJraMlI rrflTeH rlecr(oJr},Ho

MeH6me, HO elqe AOCTaTOqHO BeJrrrHa U HaAelr{Ha.
3asncn\,IoCrb MelI{Ay aMIICCtreft e H I4 o6u1uu MaIIIIITHLIM troJIeM Colnqa

trpeACraBJIeHa Ha pilc. 4. Hoa{SuqueHr noppe.rrflI{rrl{ paBelr 0,24 +- 0,18, r' e'

cisar aMucct4t4 
" 

iI c Berrr.r[;oft o6rqero MarHrlrrroro rtotrtfl. fltsIrfl.erc.s cla6oft
u HerraAe,{Hoft. Ilo4o6Hurfi peaynrtar troryqeH ramrxe s [4] .

A;; ;;ilA."r#" u*r,rrrynu, xo.rre6aunft o*ttccvtil H Ca lI B cue*rpe
Connqa rax area4rr paccMorpllM IIOJIocy Al, : =t 0,27 A oI(oJIo qellrpa fiuttwu,
Itax yXre OTMer{aIOcb paHee, TOJI6I(9 s aroft uoJIoCe trpoIrtCxoAIIT saMeTHOe flB-

MeHeHLIe ocraroql{blx iurenCusuocTeial JII4HflI{. Sueprulo, aaI(JIIorIeHHyIo B aroft
Al, s nenoaMyrqeHHoM ItoHType' o6oauaqr'rlrWmin, a B r(orrrype c MaHcr{MaJrb-

uoft uHTeHcuBrlocrtlo - W*u*. lla Hallrrx l{SMepeHrrft cJreAyer, qro
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TVr,rn*lWrnin: 1,4 I'IJII'I (llrrrlax _ I41,.r,,r)ll'lltnitr : 0,4, t' e' npl4 Ha6rloAeHu'fix

s u;;rpe.;vHilv II c norrocofi 0,54 L-Connqe trpe[craBJlrlerc.rl rlepeMegrrofi

BBeBAofi c aMIIJII,IryAoft [epeMeuHocrl{ 40o/o u ara trepeMelluocrb cBllsaHa c {u-
Br{qecHI{tvII{ [poqeccaMl4, trpore1aroql{Mlr n Sotoc{epe, xpol{oc{epe r{ HIIH{IIeft

fiopolIe.
Ilepeuerruarr DMr{ccr{.a B Jrr{rrr{flx FI u K Ca II lroxrer ol{aaarlcfl xopoilIrM

Rpr{Tepr{elvr AJrfi cpaBr{rrreJrrrHoro uayqel'u{fl flBJIeHI4It HecraU{oHap}Iocrl{ B ar-
lr'oc{epax 3Be3A ;o3,,HI'I* crIoHrpa.TILII];rx HJIaccoB ra Co;rr,qa'

B eax.nroqenue aBrop rpuroaur rJry6oHyro 6rarogapuocrr, H. H. Creua-

Eflr{ Ba rlocro.rl}Illoe pyxosoAcrso pa6orofi I{ rIoJIeBHbIe coBerbr tr B. A. }torory
Ba 11peAocTaBJrerrHrie r{aTepIIaJILI uaMepeHlrft o6qero MarHI4TIroro rloJrfl C0JIHIIa.

Alpcrr, 1975 r.
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AnAAEMrrfr. HAY}t CCCP

I{3BECTPIfl I{PbI}ICHOlt ACTPOOU3UqECI{Of{ OBCEPBATOPI{II

Tou LV, 1976 r.

O XAPAI(TEPE ACI{MMETPI{U EMI,TCCIIOHHBIX JIIIHI,Ifr
B HET(OTOPbIX JII,IMEOBbIX BCTIbIMKAX

A. H. Itonar6

flpoaegeno AeraJrrEoe rrccJleAoBarrre actrMMerpr4fr. onfrccvfit. B Jrr{Er{tr Hr, rh paauux
BTatrax paBBrrrEE B AByx ttu[t6osux Bctrbrmrtax. B paccrrarprraeMbrx Bctrbrmnax acuMMerprrfl
BsIaBaEa EaJIorr(eEr{eM 6ouee cra6.ot uporaxenuofi oAEocroporueft eunccau Ha DMrrccuro

BCtrhIIIIKtr.

ON THE CHARACTER OF THE EMISSION LINES ASYMI{ETRY IN SOME
LIMB FLARES, by A. N.I(oual. - The detailed study of Ho emission line asymmetry
during the development of two limb.flares has beon carried out. It is shown that the asym-
eetrical shape of the flare emission lines is due to superposition of the flare emission
and more weak broad one-sided emission.

Ogsoft uB Hepe[reuHhrx trpo6JreM B crrer(rpax Bcrrbrmen .fiBJrflerc.f, uptrqfiHa
actrMMerputr EMrlcctronEbrx Jryrrtrit. tr{ccne4oranr{ro acrrMMerpr(r1t Bctrr,rruer( Ha

Arcr(e trocBrrqeuo MHoro pa6or It-6], B noropbrx o[flcr,rBarorc.E xapar(reprrbre
oco6eruocrr{ acuMMerptru lr [peAJrararorc.fl MoAeJrr4 ilrrfl. ol'btrcneurrE EToro
e{{enra [7, 8]. Cornacuo [5] so Bcrrbrmnax Ha Arrcne B cpeAHeM acrrMMerpu.E
6usaer Bbrpamerra B TeqeHrre 4 ,m,un Ao r4 trocire MaHCtrMyMa Bctrbrmxn, rrplr
sroM B0% scunrmex uonaabrBaror Hpacuyro acr.rMMerptrrc: fipacuoe fipbrJrorul(-
pe I[ trETerICIrBHee CIIHerO, HO trOJroffieHr4e MaHCr{MyMa SMr4CCr(OErrOft trrLL]JI4JI

ocraerc.E HecMeqeurrrrnr. Bal,rapuo [B] lr BaHuH l7l p.nx o1r,sc:ee:r,ws acI(MMer-
BUE BCrIEImefi I{a ArICne trpeAJlararoT MoAeJrr{ BctrElrlleft, B noTopbrx BetrIeCTBO
'[eqgr BAoJIb IrereJrb. (Dprarqona [9] upeluonaraer, rrro BeIIIecrBo Bclrbrmr(r[, Ko-
'Topoe rroAErrMaeTcfi cuasaJra r( BepxEr{M cJIo.EM cornequoft arMoc{epbr, a BareM
rMeAJIerrEo traAaer BrrnB,.Moifner 6hrrb rreoArropoArro u otrycnaercfl BEUB B BuAe
(nolItA.ED trrl[trBrlAyaJlbrrr,Ix aJIeMerrToB,

Acuuuerpurr BctrnIrtren rra Jrr.rM6e r4rccJreAoBaJracr Mumapolr [10] u A. E. Ce-
tsepEBIM [11]. Mrmap cqflraer, qro craE.E.E r{ KpacHa.E acrlMMerptrfi Bo Bctrblm-
-r(ax Ea num6e BcrpeqaeTcfi oAl{rrar(oBo qacro I,I Br,IBBarra rpafiue cJroE(IrbIMI(
{olrJrepoBcr(uMr,r a{{efiTaMtr. A. B. Cerepurrft uponen HaqecrBeHuoe trByrreHtre
300 cuexrpos 62 nu\L6oBr,rx Bcrrbrrtrem r{ HartreJr upeo6ra4aur,ie xpacuofi aculr-
Merputr, r(ar( r4 Bo BctrbrrtrHax Ha Ar{cfie. llm paccMorpeua BoBMo}nHocrb o6'bfic-
ilreEtr.E acL{MMeTpIITI Han 0JIeACTBr4ff HeHOreperrTrrorO pacceflrrrlfi B c}nr4MaroqeMcfi
rrJrr pacmrap.srorqeMcrr cJroe c rpaArreHroM cxopocrrr. OAuano oH orMeqaer,
'ltro Bo Mrrorr{x cJryqanx a{{exr acr{M}rerpr{r{ Tecuo. cBflBarl c pacrqetrJreutreM
.aMuccEI[ ilnM6oBblx Bcubrrtren Ha ABa o6pasonauufi, cJrerxa paBAeJIerrHbIx trep-
[eEAtrKyfl.spr{o HaupaBJreHr{ro llr/cnopcytu, yr o}ItrIdccyrfl. r(pacEoro r{ ctrHero r(pbr-
-Jra Ecxo4Jrr EB paarrbrx Mecr u o6paaonaEa AByM.E MaccaMrr, ABrrxrylr{uMlrc.a
B rrporEBotroJroE{rrbrx rra[paBJreHrrfl x. flplll trJro xr{x ycJroBtr.fi x Ha6.rroqeuufi aro
pacrqerrJreur[e BaMhrBaerctr E coaAaercfi B[eqarreuue oAuofi acuMMerpr4suoft
IIOJIOCI{tr EMI4ICCI(II.

Tan xax actrMMerpn.E eMuccrrouur,rx rrnnwfr. flBJrf,ercfl xapafireprroft oco6es-
rrocrBrc BcEbrmeft, a Hr[ oArra uB trpe,qilo]HerrEr,Ix MoAeJIeft se o6r.scsger Bcex
cTopoH uaSuroAaeuoro flBJrerrua, ueo6xo4r,rMo trpoBecrtr AeraJlbrloe rrccJreAoBa-
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Pllc. 1. CncHrporparrMr,r Bcltrlrrr{r.r 6a;r.la 1n na S\,V-lrrn6e 23.VI {971 r.

Hr{e acIrMMerpHI{ Ha paBHbIx erarrax patsBrrrrrff Bcrrbrrrrr(r{. .(o uacroaulero Bpe-
IIeEII TaHOIO IICCJIeAOBaHU.E Bo BCIIrIIIIHaX na ;nuu6e rroTITU lre IIpOBOA,TJTOCb,
B To ll{e BpeM.rI c.rra6a.s ar,Il{ccrrfl B r{pbrJrb.ax o6napyntranaercfi BHaq}ITeJrs}Io
yaepeurreft s Jrul'r6osrrx RcrrLrruxax, areNr Bo BCrrbrlIKax Ha [r{cxe.

,(na racc.ue4oBal{rr.E xapaHlepa acl,IMMerprrrr naur.r nrr6parrrrr Atse ncrrrrrrrrr(rr,
r{oropr,re rpor{Bo[rJrr,r ua S\\''-tulr6c n oguofi r.r roft ]r{e aHrr{Btrofi o6;ractu
23.\rI 1971 r. IJo na6.nrcgerrr,rnM lra Hopolrorpa$e Hf-l ileptsafl Bcrrbrtrr(a Haqa-
Jracr, B tht2In (nper,ra BeBAe r,rocxoncxoe) r{ r,rNreJra 6a.n.n si. 3areu nponaouiJro
ycr.{Jrerrr,re Bcurrrruntrr, 11 6 $lt??ttt Borrrrrr[](a AocrrmJra 6a.n.na 1n u n $lrdlrtL 1ro-
racJra. Bcnr,rruna HaqaJracb y Kpa.s Ar,rcna r.1 B npoqecce cBoero paaBrrrrr.fl Bbrxo-
AI4Xfl 3a ltn,tt6.

CnextporpaI,INIl,t Bcnr,IrrrxII ro;rry.1gH61 rra [,Ia;rorr 6aureurtblr Corrre.rirotr
TeJrecxone B 9li25trl, th27rn, $hS/ttt, gh{{rn, 9tt42n,9h45- ugh47n, T. e. BaxBarhr-
Baror rrpeAMartcr.rN,raJrErryrc {nay Bcrrbrmrr{. tr{cfiolrr,BoBarc.s ctreRrporpaS
c peruetxofi. Crrulra.[ucb ABa MecTa Bcrrbl]rlnl4: 6oree Br,rconaE qacrrr, BLrxo[-E-
u{a.rl Ba nralt6, r{ Hr{BKar{ o6.rracrr, BcrrbrrtrHlr, pacrroJro}Kerrrrafl y rpalrl{rlrJ xpo-
uoc{epr,r. Ha cnenrporpaMr\re, [oryqsHHr; s th25r,, Br,rA]ro (puc. 1), cro n 6o-
Jree BLrcoHrrx cJIo.Ex Bcrrbrruliu rra6:rrogaerc.a He6onr,ma tr crutstr acr{MilreTpr,r.E -cIIlIee xpI{JIO q)/TL AJII4HI-Iee IipaCIIOIO.

B $n)/m Ha crrenrporpaMr\le nr,raHoii: o6nacrr.r Bcnbrrrrr{}r ,Epr{o Brrpa?rrera
Kpacrrarr acrrrvrMerpr{.s. R 91137nl (n6.nuar.r Maxcr,rMyMa) oo ncnr,rurxe raHirie ua6-
JrroAaerc-s xpacHa.E acrrMilrerpr4rr, Oorolrerpr{rrecrr4e paBpeBr,r cner{rporpaM-
MbI BCIbIIIKI4 NOIIEPEH AI{CNEPCI4II IIOHASHBAIOT, I{TO OII4TTCCU.fI BCUI,IIUHII B IiA.
JIeHoIvr ItpacHoNt I{pr,IJIe JIrr}IrrlI I-Io pacno.iro}He}Ia Lra B" sHItre DMlrccrrl,r cu}Iero
npbIJIa. CuexrporpaMMbt, rroJryrleHlrlre rra cTaAI4Ir yracalrl{.fl BctrrJIIrHII, orqer-
JIr{Bo rroKaBbIBalor, qro aMI'IccI4.q cLIHero lI HpacHoro ltpErJrr,eB r{cxoAur ua phs-
HLIX Mecr. Pasntlqa BbICor cLIHero Lr ltpacHoro HpriJrr,eB aMrrccr{u cocraBJr.rrer

- :35" (Auarrterp lrao6panrenlra Co.rrnqa Ha rqerrrt - 77 cn), xrro Dr4[Ho na pnc. 2,
r[e rp]rBeAenbr r[orolre,rplr.lecHrae paBpea6r crrer{TporpaMrvlsr noncpeH Ar{c-
trepcr{r{. 'l
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Pnc. 2. (Dor:ouerpnuecxue
paSpe3bl oul{ccfri.t Bctrr,rIIIRr.I
B cr,rl{eM (cntourraa ruulr.n)
ilr KpacEoM (mrpuxonan)
Itp6IJrbEX IIOIIepen Ar4o[epcr{rr
CTperftofi yHaaarro Ha[paBJreH].re
& Itpar CorHqa

Fuc. 3. Itonryprr DMr{ccr4s
o H, .(cnnouruax runra) 11

RoEr)rpbr aorrMMerpr.rrr (rurpu-
xonax) Bo BcrrbrrtrHe 6arra
ln 23.VI 1.971 r.
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,{nnua ftphrJr},eB BclbrmeqHofr. ouuccuu H th45- craJia cyqecrBerro MeHr,-
IIle u tro9TOMy OTTIeTJII{BO Br{AEO, qTO Ea fipr(yr0 BCtrErtrIeqIIyrO AMtrCCUrO fipaCrlOfO
rtprl_{a EaxJraAbrBaerc.fi 6oJree cra6a.E trpor.E}r{eEuatr oMyrccfr.fr. (prc. 1).

Ha puc. 3 rpuaegeubr $oroMerptrqecxr,re Hourypbr BctrLrmequoft ovlccr.n
ts JIurrtrE Ho, Brruzra.E rra aMl{cctrtr 6olree I{HTeucuBrroro Hpbula aMrltccr{Io Me-
Eee trETeIICUBTTOTO r(pbrJra, IIoflyqI{M pactrpe[eJreHr.re r.I36hrTr(a aMuccrlrI B oA-
.EoM trB r(pbrJrbeB r.r 6yAeM EasbrBarb ero RorrrypoM actrMMerpr(r(. Itouryprr
.actrMMerpr(n \ilfr. MoMerrroB BpeMeurr tl:27n u th37m Ha puc. 3 nanecenrr rtrrptr-
J(oBDIMtr Jrr{Hr/r,EMn. .{rr uoueura th45m trocrpoel{ HoETyp r(pacEoro npErJra
EotrbrlEeqlrofr. avwccuu u noEryp upoTfl)Her{Eoft c.ra6oft eMuccvfr. (mrpuxonar
:runun). Itax rlr4no r4B prrc.:3, nourypu acr{MMerpr4tr aunccvrr4 rr KoHryp cila6oft
€Mr{cctrr( B r(pacrroM KpbrJIe oqeu6 lnusr.w HaH rro troJrox(erruro MaHcuMyMa
oMr{cc[firl, Tart I( tro pactrpeAeJrenr{ro aMnccilut c g,ruuofi BoJrHbr. Maxcutltylt
'BMtrccr{rir B r(ourype acr{MMerprrrl r{ r(orrrype c.rra6oft suvrccvru pacrroJro}Hel{ Ha
paccroflrrrdl( 2,5-3 A or qeurpa Jrr{rrur{. Pacupe4e.rreHrre aMr(cc[r4 B Hr/tx co-
orBercrByer AotrJrepoBcxoMy Ar.n ABr{[renr.rft co cnopocrflMr{ 206, 120 n
170 rcnlcen AJr.E MoMerrroB BpeMeur,r 9t'27m,9h37m lt th45m coorBercrBeHrro.

Btopax Bcubrmxa 6arra sn rraqarracb B roft rrre axrrasuoft o6nactlr s 10h33m
il{ Eaxouqr4Jracr s 11h07m corracno Ha6ilroAeE[.EM Ha r(opouorpa$e.

flepna.a ctrexTporpaMMa troJryrreua s 101,33-, T. o. B caMoM HaqaJre Bcrrlrilr-
fiI[. Bc[brmna, r(ax r.r trpeAbrAytrIa-s, HaqaJracr, y nurrr6a r.r B trpoqecce paaBrlrtrg
tsbrxogr4Jra sa rur{6. CueHrporpaMMEr Bcrrbrmr(r.r trprrBeAeubr Ea prrc. 4. Ouuc-
crloHrlr,re Holrrypr,r Ho npune4errbr rra puc. 5. SAect H{e uprrBeAeH},r KoHTypbr
a cr{MM€T.p.rr a aM.Ilccldld.
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ItaHuu4no r{B prdc. lt v5, n caMr,rfi HaqaJIbHbIfi NIoMeI{r' s 10h33t r 101t34m,

ltollTypblcI{MMeTpuqH],I'HoDMI{ccI{flBI{eJIoMHecfioJlbltocABIlIIyTaBHpacuyrc
cropoHy tro cpaBrreHr{ro c HeBos,r,ryrleunoft ,rnuuefi. coornercrnyloque 0ABI{-

raM oMflccr{, ,yr"noi. c^opoclrr{ puur.ur 13,7 w 1.8 nnlcen.B.. 101'37m,5 Mbr Ea-

6nrc[aeu Hor,rryp c .flpr{o urparrer*toit Cwttefi. acllN{Merpl4eii npu cABI4Ie 3MIIO-

afrvrB r{eJroM B r(pacHyro cropoHy. Jlyuenax cfiopocrb, coorBercrByloqatl CABI{-

fy, paBr,ra 27,4 nn+lcen. R t0h40m B 6onee nrrcoxofi qacru BctrLIItrHIl TaKlIte Ha-

6.nioaaercg cvrHttfl acuMN'Ierplt.tl (pac. 4).

Ito"g, BcrIrJmHa }raqtr{lraeT yracaTr,, rIOflBJItIeTc.E IlpocTpallcrReHl{oe pa3-

,qeJleHtreEMIIoOI/IIIcl4lleloI4HpacHoloKpbIJIbeB,aDl[I{ccl{fl'I{pa0HoloHpI,IJIa
paaAeJrnercfi Ha .ABa ,rrrc"rorirrnrx o6paionanux (pr'rc' /r, t0h/r8'")'
" 

B 10h57rn B OCHOBaHIII{ BCtrLIItrKII [pOI{3oItrJIO yBeIUqeHIIe 'rIpItOCTlI BCII}'IItr-

rtr{ r{ aMuccun r Ho rlor(aar,IBaer KpacHyro acIrMMerpI'Im'

t

,u hJ,7n

/[h,74n

//n,7ffr

hm
/o " Jl",

"r/h 4[m

/trn 4gttl

ttn.r72

hm/z"l4,f

Plae. 4. CuenrporparlMlr Bcrlbrrrrrtrr 6aua sn sa SW-lr'ru6e 23.VI t97l r'
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lJl.: 5. Itonryprr DMrrccr,rrr n Ho lr.r r{ourypr/r
1971 r.
Ooo3rra.IcHufl Te 7r{o, irro u ua pnc. 3

ttr / to(t
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6 Alu,A

acrrMMerptrr,r Bo Bcrr.rmr{e 6arri-ii*2-ffi

4 Alv, A
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Puc. 6. r(ourypn oMrtccv*^ r Ho ao Bcrrhrmfiax sa NE-,,rM6e 2b.vII {g5g r.
BepxHufi nontyp-s ghblm, nrxnrafi_B 10hi9m

' Me puc' 5 Br(Arro' qro B cryqae ctrEefi r4 r(pac,ofi acriMMerpufr nonrypm
ACIIMMETPITII AIIAJIOTUqEbI V, trOAO6HbI XOTTTYPY CIA6Oft AOtrOJIHtrTEJIbIIOftaMIffC.CUV, EoJIyqeEHoMy AJrfl trpeAbrAyrr{eft scu5lmxu

Taxru o6paaou, Mo)r(Eo cAenarb BaHJIro_qeHue, qro B paccMarpllBaeMbrx
Botrbrur(ax acr{MMerptr.E O}i,]flC}fru B Jtu]flulv. Ho Arranauu ,uio*arreu c.rra60frupor.fi)fieEHOfi aurccun ,Ha sMUCCrrro ncuurmilz. Tarnte 
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BMr{CCIIE B ItreJIOM B fipacHylo cropoHy, coorBercrBylotr{fie c[BtrIy JIyqeBbIe

cHopocrtr cocraBrr.Eror 10-30 nilLlceq.
Cnomua.fl I(aprIII{a gerxeUuft ua6,nIOAaerCfi BO BcIIbIIIIHax, Itoro!,blg _EgoA-

Honparllo BoBHItI{aJItr B oqenl aI(rLIBIIoft o6;racru Ha JItrM6e 25.VII 1959 r.
CuenrporpaMMbl Bctrbrmen [oryqenbr Ha EartreHHoM corEeqlroM reJlecnolre trpl{
rroMoqu c[er(rporpa{a c eruene.

Ha cueHrporprMMe, troJryqeuuoft n gh51',, ua6rro4aercfr crlrl-t{tt acI{MMeT-

pr{fi, rra cler(rporpaMMe B t0t'{9* - HpacHafl.- I{a puc. 6 upune4euor KoIIrypbI ?y1vlcc21.ri n H*. Ecnu trpoBecrl{ ocb acI{M-

MeTpIItr HOI{TypOB, TO I{eIlTpaJIE,Hafl qaCT}, I(OIITypOB IIOI(aBbIBaeT CABI{I aMEC-

,crrr{ B rtreJroM B trepBoM cJlyqae B cI{HIoIo cropoEy, Bo BTopoM cilyqae - B l(pac-

IIyIo." B xpr,I,nttlx Dror cABtrr yMellbmaercn u 11pu6ttrir1aercfl It IIyJII6. Ilo-nu-
nr{MOMy, BAeCb IIMeer MeCTO EaJIO}HeHI(o [Byx 3MI{CClrfi. ,(nuirteuue I'IaIyqarc-
qero BerqeCTBa, oTBerCTBeHr{oro 3a o6paSOBaHIIe qeIrTpaJILHoii 1Mt\cCfr\r v'

r(ptrrJrr,eB, trporloxolII{T c paBIII{MII cltopocTflMl{. Har6o;ree qeTRo DToT 3+{eHT
nrrpainen n Ho u I{Cqeaaer B BLICgIIx q;1eHax Cepuu Ealrmepa. CHopoCru 4nu-
E(erlr{fl I,IBnyqalotqel'o BeIqecTBa BAoJIt, flyrla SpeHI,Ifl, IoIyqeHIlBIe trO [onJle-
pOBcKolIy cABLIIy qelIrpaJlblloft sacrlI HoIIrypoB ltvuurfr" Bo[opo[a B cI{trIOm

cropoHy, AJrfl ctrel(rporpaMMlr B th5lIn cJleAyro[trI{e:

IIo H0 Hr HE Ha

-{s -22 -22 -18 -12
Hs Hu

-8 -8
CHopocrlr otrpegeJrer.Ibr c roqrrocrrrro -+- 2 nulcen B trurlnnx reJIrr.E Btr[Ira trpo-
Tfiir{er{Frafi oMrlcc$tl c cr,rHeft cropor'rbr. CAerar MaxctrMyN{a DMr{ccuI{ JI}r}II{fi reJrtrfi

B CUHTOTO CrOpOHy OOOTBCTCTByeT ryqeBoft cltopocrlr -4 nnlcerc.
O4roCrOpoullfl-s DMI{CCIIrI B CtdFIeM KpLIJIS Ha6IIo[aeTCfl Tax[te y MHOr'ux

JruHVfr. MeraJrJroB. CpeAr.rqn cnopocrr, I{Brrinerrtrfl BAoJrt, Jryrla Spel{trfl, rroJlyqeE-
Harr [o AolJIepoBoKoMy cMeIqe]IrIIo eMlrccrrl{ MeraJrJIoB, -12 nnlcen.

.(nn cnexrporp&MMri, trOJryrreHr{oft n t0lt19m, CABI{r MaI(CI,IMyMa 3MI[CCtrtr

B HpacHyro cropoHy B JII{HI{flX BOAOpOAa COOTBeTcTByeT JIyqeBLIM CKOpOCT.fIM:

JIunus
Cmopoct,, nu'fcen

Jhrrr'rr
Cropoctr, rcuf cen

Hs Hs Hs ILo Hrr Hrz Hre

+15 +L2 +10 +{.0 +10 +10 +10

B nuursx leJltrfl aMtrCCI[fl CIIJIE,HO aCr4MMeTpI{qHa (KpaCHa.E a0uMMerpl{.fl)' IIO

MaKcrrMyM 3MI{CCrrI{ He CABI{I'Iyr,
Itax u B trpeAbrAyu{eM cJryrrae, B JlrrHr,rflx MeraJrJroB l{a6JrroAaercfl oAI{ocro-

poHrrfl.E eMrtCCV.fi, r{o B HpaCHoM }tpIJJIe. Cpe4nxx CHopOCTb ABI{}fieI{I{fr IISJIy-
qarcI]{ero Beq,ecTBa BAoJITJ flyqa 3peHufl, onpeAeJleHlra-fl tro cMetr{eHI{IO 3MUC-

cl{r{ MeraJrJroB, [ocrl{raer + 34 nJWlcev,

flo-nuguuorty, I4 B Drrax C"lryqaflx MLI IIMeeM IIaJIo]ileI{LIe oAI{oCTopOHHeft
DMIICC:/ILI Ha OCIIOBI-IyIO DMITCCI{IO BCIIbIIII(I4, IIO B JII4IIU.fIX BO[OpOAa OHa He

Bt;rflBJrflercfl tr3-Ba 60Jree cr{JrE,Hoft Bctrbrrtresuoit avtaccuw B I{eI.ITpaJrbIILIx qac-

Trrx KorrrypoB.
'faHurrt o6paaou, B paccMorperlgr,Ix I{aMr{ BcrrbIIrIHax 23.yI LgTl r' Haprtr-

Ea acr{MMeTpIIII DMI{ccuI{ c.IIeAyIOqafI: B CaMl;Ift traqalr,u],tfi uepuOA eMnCcatr

Bcrrbrrrrxtr B JrIrrrI{IL Ho cuulterptr{qHa, Ho cABrrI{yTa B rIeJroM B Hpacuyro cTopo-
Hy. Sarelr Ha6rroAaerctr cu:unn acr{r{Merpr.r-E - 6oree trportI}I{eulroe cuuee
r(prrJro trprI cABI{ue Bcero KolrTypa B rtpacuylo cropol{y. Cu:urts acr{NlN{erpllx
B^HasaJr;Hofi cra[uu paBBIIrlIs ]lcrIhImKL{ orMe{aJlacr raltx{e n [5] u B [11].
Itpacnan acr{MMerpr4rr Ea6rroAaracb rra 6oJree troBl{uefi craAI,II{ paBBIrrtrE Bctrblltr-
H;. Bo Bropofi ncnrrrune, nepBr{e ctre1rporpaMMbl r(oropofi uo.uyueurr n6,nu-

Br4 MaHCr{MyMa, orMeqella ToJIbno Hpacl{afl acuMMeTpu.s. B'o6eux Botrl,Imxax
Ea6IrO,qaIOCb paBAeJIeHIIe DMI{CCIII{ cuger.o r4 HpaCHOrO I(pbIJIbeB treptren-
n[HyJr.Eprro HatrpaBJIeHI{Io [I(ctrepcrrl{ Ha cTaAI4I( yracaHrrfl Bclrblmnl(.

B piccmarp[saeN{rrx Bctrbrmnax acr{MMerptr.s BbrBBaHa I{aJIomeHtreu 6ouee
Cna6oft trpOTrIlHeHEOft oAHOCTopoEIIefr EMItCCvtu Ha aMIICCUrg BcIItrIIIHU.

&



Bo scurrrtrHax 25.vII 1959 r. DMttccrln B AaJrer{r{x Hpr,rJrr,.sx cuMMerpr rrrra,
qeHTpaJrbHafl )I{e qacrr, I{oHTypoB troHa3blBaer OABLIT gMtrccu]/r B r{eJroM B oAHoM
cnyqae B cr4Hroro cropoHy, B ApyroM - B r{pacHyro. Br.rg sMrrccr{tr B Jrr,rHr.r.fix
reJrr.r.E rr MeralrJroB yr{asbrBaeT TaK}r{e Ha nprrcyrcTBr{e oAHocropouueft a.uuc-
CI'III, KoTopatl B JIIIHII.aX BoAopOAa He BLITIBJIfleTC.E II3-3a 6o.nee clfnr,uOfi S6ubr-
mesuofi aMr{cc}rr{.

_ lou Bbr.trcr{eHr{rr roro, .sBJr.seTctr ru otrr.rcauHa.E HaprtrHa acIIMMerpr{rr oco-
6enuoctsro JII{IrIB rrexoropllx Bctrr,rmex r4Jrr{ oI.Ia rl,rtrusHa ,qJr.fr Bctrblrtren, rry}ri-
nr,r 4anrneft urlle I{ccJreAoBarrr{.tr,

Anpenr 1975 r.
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AHAAEI\[TTf fiAvn CCCP

IISBECl']ltfI H pblllICFiOlL\CTPOcDII3I{TIECI{Or,1 OIICEPBT\llOPlIlI

Torr LV, 1976 r.

Bbrcot(ouuporHbrE Bcrrbllutu[ HA COJIHTIE
I{ BOSMO}I(HAfl I{X CBflBb

C TIPOTOHHbIMI4 BCTIbIIIIIUMI,{

E. (D. Illanourntrr(oBa

I4ayverrae BbrcoxornrrporHbrx Bcqbrrrrex, ua6nro4anlrr{xcr B rIepI{oA MII, npunogur'
R rrpeArroJroxteEr4ro o roM, qro sogMoEruoli nprauranoii BoBHrrr{HoBeEI4ff Taxr.rx BcrrLrfirer{ gB-

tfi.ercn 4ericrurae ygapnor,l BoJrrrbr, BoBrrr.rftarculert [pI4 BoaropaEr,rtr trp.orornbrx Bcrrbrmer
B SOHE AI(TI{BIIOCTII,

THE HIGH LATITUDE SOLAR FLARES AND THEIR POSSIBLE RELATION
TO PROTON FLARES, by E. F. Shaposhnikoua.- The study of observed during IGY
high latitude solar flares leads to the suggestion that their origin is due to the action of'
shock waves formed during the flash of proton flares occurring in active zone.

Ha6rro4enu.E Bcrrbrruex upoBoAuJrucb Ha BlreBarMeEHoM Kopouorpa{e.
Hl-l Ill ltprurrcxoft acrpo{rBrlrrecxoft o6cepBaroprrrr B rrepuoa 1950-1958 rr.
Itpoue roro, 6burr4 rlctroJrbaoBaEbr cJreAyroulr(e Marepr4anrr:

l) cnucxn [pororrEr,rx Bctrr,rruefi [2-41,
2) Itrapranr,Hr,re 6ronJrererlr coJrHeqHofi anrrrBHocrr{ N {19-124 t5].
flpoclrorp troryqeHuoro Ea6rroAareJrruoro MareprraJra r[ cpaBHeHr.re ero,

co ctrr{cHaMr{ trpoToHHbrx BctrsrrreH IIoBBoJrr4JI cAeJrarb BbrBoA r(aH o HatrpaBJreH-
Irocrtr pacupocrpaHeHr{.a rrr6pocon r,ra trporoHHr,rx Bctrbrmer(, Tar( r,r o pactrpo-
CTpaHeHIIII OT HIAX yAapIIBIX BOJIH, BbISLIBaIOUII4X, I{aX trOJIaIaIOT, aKTItBI{3aIIruO,
BOJTOnOH rr rroflBJreHr,Ie lroBbrx, rrHAyrlrrpoBaHHbrx (cuMtraruqecK[x) BcIrbImeH.
Cpannurenruo yoxarr HalpaBJreHHocrb yAapuoft BoilHbr troArBep?fiAaercfl TeM
o6cto.arenrcTBoM, qro ar(TrrBrrBarlrr.E BoJror(ou trprr Bctrbrilr(ax trpoucxoflr{T
Jrurnr, B r(ar(oM-To otrpeAeJreHlroM HarrpaBJreHl{rr.

C upyroft croporrbr, rrpocMorp Ha6rroAarerbHoro MareprraJra y6em[aer,
qro orMerrensoe H. H. Crenan.flr [6] coornercrBr{e cnoficrs Jrr4M6oBbrx Bctrbr-
meH r( yAaprrhrx BoJrH ctrpaBeAJrrrBo vt Atrfr BctrbrrtreK Ha Er{cHe.

BoannxnoseHrle yAaprroft sorur,r Ha CorHrIe Molxer troBrerrr, Ba co6ofi pffA.
TaKr{x aBJreHr{ft, Hafi 1) rro.aBJreHr{e BbrcoHoml{porHbrx BcnbrmeK; 2) noaanenue
apyrrrtrBHr,rx npory6epaur{eB Brre BoHbr uareu; 3) pacua4, sacTraqnoe, a uHor4a
II trOJrHOe r{CqeBHOBeEUe 6OJIbrtrUX, AJI}rTeJrbHOe BpeMfl CyU{eCTBOBaBrulrx BOJrO-

r(olr B 6nraauorrocur,rx paftouax; 4) ucueaHoBeHr{e BoJronoH B BoHe trflreH;
5) rosulrxuoBeHrre opytrrr,rBHbrx trpory6epanrleB B BoHe rr.Ereu.

Ha ocuoBaullrr Hnaprarrurrx 6ronnereuefi cornenHoft ar(rlrBuocrlr
.}\& 119-124 aa npenra Mf I (c urc'l.s. 1957 r. ro 3t 4exa6px 1958 r.) 6una
cocraBJrerra ra6ruqa Bbrcoxomr(porubrx Bcubrmex. flepuo4 Mfl 6rrn ru6pan
uB rex coo6paxreulrfi, uro 1) aro 6r,r.no npelra nan6onee rrHreHcuBuofi pa6orrr
Bcex corHesr{brx o6cepBaropuft r.r 2) uepuog Mfl cosuaAaJr c atroxoft cornes-
HOrO MaHCrrMyMa,

B uaxcnuyMe corueqnoft anr[Buocrr,r rpytrtrbr trflre]r Horrr{eurpr.rpyrorcr
no o6e croporrbr corHesuoro ar(Baropa [pr,rMeprro B Bouax renraorpa$nsecnot
rrruporr,r or 5 go 25'. Ys[nnrBafl, qro Snoxny.nurbre troJrff oxoJro oco6o axrtrB-
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EsrX rpytrtr tr.sTeE
poTHbrx Bctrbrmelt
BAJIITCb OTAEJII,HO

trpocTuparcTc.f, eqe 
-Bblme soHbr rr.ETeH, Bbr6op BbrcoltortrE-

Haqar c mr.rporbr 40o. Bucoxomprporrrhre Botrr,rrtrHr yqr{rr,r_
tro ceBepHoMy tr rolnHoMy troJryrapuau (cru. ra6rzqy).

B srcoxoruuporHr,re Bcrtt rurr(u

Celepuoe no.ny[Ial]rre IOxroe uonyrlapne

Ifenrpanrxar
30Ha EoHosl,Ie gonlr

fefitror t)a-
Sr.tecnaa

rxI{ poTa

1. A. B.
2. JI. C.
3. A. I{.
4, A. C.
5. Quart.
6. E, II.

t{lrc.ro
BCtrbImeH
IIA BCEM

TI,ICHEllEreucnsHo:r6

Brrme mrrporr,r 50" scrrrmnrr r{e BcTpeqaJrlrrcb, troaroMy BoEr,r tto rtrEpore
paa6rrbr Ha ABe rpyrrtrbr: 1) 40-44' v.2) 4b-b0". orgenrno yqtrrErBartrcb
BctrbrmHrlr B Ierrrparrbrlg{ ug5" (4onrora or 0 Ao -+-30') n B 6oHoBbrx soEax ([oJr-
rora or + 31' Ao +90'). flpr.r cocr:anlrentrtr ra6iluqbr Bcrrbrrtrex 6rrrz rregenrr
Tpq 6arra: 1) 6a.rrn 1, ny4a BxJrroqaJrr{cb Bcrrbrmr([ c [rrrencr4Buoc:rr,ro (1 ;
2) 6ant 2, xy4a BHrroqarficr, BctrhrrtrKrr c uurerrctrBr{ocr.rrMu l+ ,2- n2; 3) 6ari3,
ftyAa BrrroqaJrtrcb Bcrrbrrrrr(rr c r{HTeHcr4Brrocr.EMr,I 2*, 3-, B, 3*,
_ ?Ie ra6nrlqr,I BZAHo, qro Bhrcomomrrporubre Bouhr ceBeprroro troJryltraptrf,

6rrnu ropaaAo ar(ruBrree coorBercrByroqr4x BoH rolngoro uo.nyruapur. B- o6qeu
RoruqecrBo BbrcoHomrporHr,rx BcrrBrmeK B ceBepHoM troJrymaprtr n 4 paea
trpeBocxoAr'rro rlrrc'Jro ux B IoxrrroM troJryilaprafi. floros[rra Bcex Bbrconorr][-
porHbrx Bctrbrrtren orlrocrrJracb x 6alny l.

[a ncnsruen 6at;ra 3 calmrun ctrJrbrrbrMr[ oxaBaJrtrcb Bctrbrmr(tr l7.VIII
19II "._Q.g_I_.. -6.0?- UT; S 47",E Bt"; 6ann Z) a.29.XI1957 r. (0n4gm -6n00. UT; N 41';E 63";6a;rr 3*). ,(na o6,nacreft, a xoroprrx'rpor.rgorurrr yxa-
SaEEbIe BCIIbImHII, xapaHTepllo oTCyTCTBUe B Htrx tr.ETeE II To, qTO eTtr BCtrEIItrHu
6rrnu s Htrx eArrIrcrBeHEr,IMrr,

Cne,4yer o6parrru oco6oe BEuMaEtre Ha oseub 6onruyro AJrtrreJrruocrb
Bclrbrmxrt 29.XI 7957 r. flpunrep aroft BcIrbrmr(u, a rar(me Muortrx Apyrux,
BbrfiBJrerrEbrx B trpoqecce pa6orr,r, otrpoBepfaer trpEH.sroe paHee MEerrtre o roM,
ltTo_BbIcoHoItr[poTIrLIe BcIrI]ImHtr - aTo BCeIAa'r(parHoBpeMeIrEEIe .EBJIeErr.f,.

Boauoxtno, rprauunoft BoBHur(HoBeHnr Bbrconomtrporrrbrx Bcrlbrrtrel( fiB-
Jlflerc.fl noa4eficrnze y4apuoft BoJrrrbr, Bo3HtrKarcqeft upr BosropaErrtr upororr-
HbIX BCtrbIItrEI( B SOIIE AHTI(BIIOCTtr

Aupe.nr, 1975 r.
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AnAAEMt4fl. HAY[t CCCP

II3]]ECT],Ifl I'(ITbIMCHOT ACTPOOI4SUqECHOI,Z OECEPBATOPI{II

Torrr LV, 1976 r.

o cBfl3rr [Br{?nEHr{fr c MAIHIITHbIMT,I troJlflMr4
B AI(TMBHbIX OBJIACTflX

Ax. I{. tr{pramer

Ha ocr.rone ua6rrogenuii, BbrrroJrr{eflIrblx B JrnHllI{ X5250 Fe I na uarur.rrorpa$e ltpuu-
cnoii acrpo{raar.rsecxoii o6ccpnaroprau n 1963-1967 rr., roryqeuo:

B axturrrtx o6racr-qx rrlucrorcs yrJlr,r flpenMyulecrnenroi,i opr{euTaqr,r.l (rpaAr.rerrroB)
lyqeBrrx cxopocreii (n xap:ulrrnort r.nocrroctu) orHoc[reJrbuo (rpaArrenron) rrpoAoJrr,Eoro
MarErrruoro rons. 3to cBrrAcrerr,crByer o6 onpegelerroii opranr,raaqr{u gnunrcnr,ri:l Benlecr-
Ba MarEr{THbrMI,I noJrrr}{r.l anrI,rBIrLIx o6racrei.t.

Maxclllranr,rrr,re JryqeBbre cKopocrr,I B xoJrMax c ABIr)I{eHr.rrrMr,r ra3a, rrafiltaBnenrrtrMr{
H ra6.nrogateJrro r.I or na6rrogarerrR, B ocuoBuor\,r Jrelnar BrIe rraKcl4MaJlblrbrx r{arlpfl?r{euno-
ctefi s xorr{ax rpol{oJlEnoro MarHl{Trroro rloJr.fi rr coBrraAaror B cpeAEeM c rrynenor,i lr.rnueii
IrpoAoJlbuoro Marrrr.{THoro uorq. 3ri,r oco6eaRocru xapar{TepHbr AJr-s ar{Tr,rBrrr,rx o6;racreii,
Ea6flroAaeMlrx rtatt s6rr.Iar,r qelrrpaJrrrrroro Mepr,rgi{ara, TaI{ }r yfipag coJrEerrHoro gr,rcxa. I-Ia-
6nro4arem,nr,re {anrrr, rro-Br,rAr.rrroMy, ynaahrBaror Ha ro, qro crpyr{Typnue oco6errocrr,r
(xorlrlnr, EyJreBLre rnnr,tu) IroJrrr cxopocreri anrttsrioi,i o6.racru olpeAeJrrrrorcrr B ocrroBHoM

ABr{)I{eEI,{fiMI,I tlar}TITTHOIO IIOJI_'I BMeCTe C BeIIIeCTDOM.

ON THE CONNECTION OF THE MOTIONS WITH I,IAGNF]TIC FIEI,DS IN
ACTIVE REGIONS, by J. I. Irgasheu.- On thc basis of observations made in the line
1"5250 Fe I using the Crimeau magnetograph irr 1963-1967 years it is shorvn that the
gradients of the line-of-sight velocitics are orient,ecl in the preferentialangiesrelatively
lo tbe gradients o1 longitudinal rnagneLic fields (in the piclure plane).'I'irismaybetlue
to influence on the mat,ter moLions hy magnetic fielcl of acLive re3ions.

Statistical studies shol, that locatiorrs of thc maximal values in the linc-of-sight
vclocity hills do rtot coincide on the rvhole rvith locations of the maximal strengths in
the Iongitudinal magrretic Iicld hills br-rt mainly they coincidc rvith the zero Iircs of lon-
gitudinal magnctic lielcl. Thcsc peculiarities secm to be typical for active rcgiolrs rlear the
central meridian as rvell as lor these near the limb. The observational facts suggest pro-
bably that thc fcatures, hills arrcl zero lines, in the velocity fields of active regions are.
formed bv the motions of magnetic iiclds together with the material.

Bnr.snnenlrro cBt;Bu ABrrxenrrfi BeurecTBa c MarHI{THrIMI( rloJr.slrr4 B aHTuB-
rrhrx o6Jracr.Ex nocB.rrqeHo 6orr,uoe Horr{rrecrBo pa6or I{-9]; B ocHoBHoM
3TO rrCCJre[oBaHr{[, orHoc.Erqr{ecfr K lr.trTrraM. B lpegnoJro}r{eEr.rpr cyqecrBoBa-
Hr4.E (tsMopoE{erJrrocrr{) Mar}rr,rrEoro troJr.a B BerqecrBo trrrrerr B. tsyu6a [1],
fI. Ma.rirt6u [2] n Ap. Irlrreprrperr{poBaJrr,r Ha6rroAaeMoe troJre cxopocreft B
tr-ETHax HaI{ BLITeHaIIIIe BeLqeCTBa BAoJIb MaII-IIIT}IrIX CIIJIOBLTX Jrltttt4fr., Cqr.ITatI
trpu 3ToM, tITo MarulrrIloe rIoJIe trtrreH lrero[Br{H{rro. B trorbay (Rtllopo}r{eHgo-
crr{) MarrrrlTrloro rroJlr B Betr{ecTBo B ar{TlrBHr;rx o6racrEx Ha CoJTHIIe cBlrle-
reJlbcrBylor pfIA aBropoB [1, 3, 10-12]. O4uaxo HecoBrraAeHr4c rryJreBrJx Jrtr-
Er'rfi .tryseBblx cnopocreft c nyJreBr,rMr{ Jrrdrrr{-sMr{ rrpoAoJrbrroro MarHr4Trroro troJr.E
B trflrlrax upr4BeJrrr f.-B. ttyr.rrtrHa rr B. E. Ctenar.roBa [3, 4], a BareM r{ Apy-
rrrx r{ccJre[oBareJrefi [5,6] (ua ocHoBe aHaJrr{Ba p.sAa Oar{roB) K BaHrroqeHEro
o HaJrI4qI{Ir B ufrTllax ABII}r{eHrIfi MarItIrTIIoro froJrfi rr{rra ncnft,r:rufi I{Jrr4 rrolpy-
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melruft BMecTe c BeqecrBou. Cauo trpe[troJroxrenrre o roM, qro tr.ETEa ecrb
pe3yJlbraT 4aumenufi MarHtrTEoro troJrfi, a IIMeHITo BctrJrBIrtr.E MarEETEoro IroJr.E
r(B-tro[ {oroc{epnrrx cJroeB, BbrcfiaabrBaJrocb paHBme, HatrptrMep s [13].

Ha cyulecrBoBautre [BIt]r(eEtr.E. MarEurrroro rroJr.E B aHrEBEbrx o6nacrsx
yraBbrBaror, B qacrrocrn, co6craerrubre ABtrrxeutrfi caMtrx rpytrfl tsrert lt4,
{5], a rar(He ua6.rroAenr.fi Bapo}ftAeutr.E anrrrBEbrx o6racreft (cu., narpuuep,
116]) n ABIr)fleEtrE MeJrfioMacrtrra6nrrx Marlrtrrubrx o6paaonauuft s arrrsurrx
o6racrsx [17].

Pr4 arropos [3-6] Bbrcr(aBbrBaror o6rqee Mrreurre o roM, sro crorrruyro
r(aprrrrry 4arrnerrafi B trffruax HyrnHo paccMarpr4Barb HaH coqeraElre [rtr]Herirfi
MarHrrruoro troJr.tr tr.srna BMecre c BeqecrBoM tr ABrrmeurft neqecrBa B[oJr6
,cuJroBbrx rpy6on Marnr{rrroro rroJr.fi. OAsano MeE(Ay Ex troAxoAoM r( pefleutrro
upo6.rreurr cyqecrByrcr rrpuurlu[traJr[,rrbre pasilflrrr{.s: EatrprrMep, I. B. }tyn-
Jrvr:- lt B. E. Creuaros [3, 4J rureprperr{pyror a{{enrDaepme4a B ocrroBgoM
xan cr:pyfiubre reqeHr4rfi raaa BAoJrb ctrJroBbrx rpy6ox Marnr4Tnoro troJr.E rrflTer,
ror4a nan C. 7I. Ionacron [5] zmepupernpyer troJre cxopocreft n ocuosHoM r(an
cJleAcrBtre ABl{}r{errr[.8 MarHtrTuoro troJr.E trflTHa. B uonray uoc;re4ueft ToqHtr
BpeHtrfi cBr4EereJrbcrByror rrccJre[oBa]rws. 17, BJ, rge rronaaaHo, sro s anrznuoft
.o6.nacrz ABr{}fieurrrr BeqecrBa trpollcxoAflr rrperruyqecrReHrro trotrepex crr-

""'ilXrfr#"Ifi"f#fffi#'*"?tf^oruruft aroft upo6neu' tr Marroro qucra
flccJro[oBaHufi, oruoc.aquxc.E n axrnsuoft o6,nacrz B rIeJroM, rrpe[craBJrrer
Errrepec 4a.rrrneftmee Lrayqenlde cB.EBrlt 4nrameruft Berr{ecrBa c Marulrrrrr,IMtr
rroJrflMlr rra Mareprra.ne ua6.nrotreurafi, oruoc.aqeMc.E x axrraruofi o6nacru a qe-
JIOM.

t. Hanr 6rrru uayveHr,r o[HoBpeMenrrbre {oroarenrpflqecxr{e pertrcrpar{trI{
.ilyqeBrrx cxopocreft u trpoAoJrr,Hoft cocrasrsrcrqeft MarHrrrrroro trorfl qerr,Ipex
paBBr{Tbrx ar(TrrBrrrrx o6nacrefi, HorAa oHrr Haxo,4r[Jrr{cb HaH s6rugu qerrrpaJlB-
rroro Mepr(Ar{ara (p =-( 0,5), raH u y npa.E colrueqHoro A}rcxa (f.r } 0,75).
Ha6nrogeuus 6wtu rpoBeAeur,r s 1963-1967 rr. Ha Marntrrorpa{e BCT
[18, 19] B lrrl:urrn 15250 Fe I corpygrrr{r(aMr{ Itprrrrtcnoft acrpo$uauuecxofi o6-
cepBaroprlrd. CHauupoBar:rr4e raao6paxreuur Coruqa trpor{BBoArrJrocb BAoJrb
.cyrounofi [apaJrJreirn c cxopocrbro 2" n ceHyugy BpeMeur,r, trprr paccro.fiHtrfix
Me)ftAy qeurpaMr{ coceAHr,rx paBpeaoB a 6" ,7. Illupuua rr Bbrcora rrleJrr{ cneftr-
porpa{a cocTaBJrflJrrr or 1",35 fro 2",70 u. or 4",5 go 9",0 coorBercTBeuuo. Hy.ne-
Bafr Jrunufl- JIor(aJIr,HbIx cxopocrefi otrpeAeJr.EJracb tro MeroAy, upe[JroxreurroMy
C. 7I. IouacmnoM n 4p. [20J, c roquocrbrc -+80 nlcen. ]tanu6ponxa cr4rflaJroB
npoAoJrruoro rroJrn ocyqecrBJr.fiJracb c troMoq,bro aMtrlrprtqecnoft xpnnofi, upr-
ne4eruoft A. E. Ceneparrm [21], a JryqeBhrx cxopocrefi, HaH o6rruuo,-
rro sauucflM cr{rrraJroB cKopocrtr rra BocToqEoM u satraArroM Hpaffx [trcHa
Conaqa (y exaaropa).

Bcero Mbr r{crroJrbaoBaJrtr 18 $oroa"refirplrqecxr.rx Ba]ruceft axrusuux o6-
Jracreft, '1.4 ns rur,x orrrocuJrlrcb x na6JrroAennsr s6nuam qerrrpaJrblroro Mepu-

"qlraua, a 4 - H ra6rro4euraslr r6nzeu Kpa.fi corrHeqrroro ArlIcRa.
2. flo [aHHbrM .ua6nrogeuufr. 6l;,,nm [ocrpoeur,r Haprr,r troJrfi JryqeBr,rx cro-

pocrefi E trpoAoJrbHoro Marur4ruoro uoJrfl. flonyueunrre oArroBpeMenEo r(aprbr
troJrE cnopoctefr. w Marr{rrrHoro noJr.rl trotrapHo coBMeu{ailrrcb, T. rra Haprax Mar-
Ilr{Trrofo troJr.E HaHocvlilyrcb rroJro?neHr{fl MaxcrrMaJrbHbrx cHopocrefi s xolnrax
o ABulxerrrrflMr{ raBa, EatrpaBJreEHhrMr,r K na6.ruogarenro rr or na6,nroAareng.
flpoclror:p err{x cocraBrrbrx Kapr rronaaaJr, qro Mecra c MaHCL{MaJrbHbIMrr cxo-
pocTflMrr, Har( trtr)aBr{Jro, He coBtraAaror c MecraMI4 Mar(crrMaJrbrrhrx Ealrpfl}fieH-
uocrefi B xoJIMax Marnnruoro uola. ,(na Koilr{qecrBerrHoro uay.reuufl oco6eu-
rrocreft B pacnpeleJrerr{[ xoJrMoB JryqeBbrx cnopocr:eft orlrocIareJrbHo HyJIeBrIx
na:uwfi. r{ xoJrMoB trpo4oJrr,Horo Marrrr{TIroro uor.tt uo HaxAofi r(apre Mhr I{BMe-

PEJII,I:
1) xparuafimr{e paccro.EEu.E Me}fiAy MecraMrir c Mar(crIMaJrbEhrMI{ cxopocrr-

Mrr B xoJrMax nyqeBr,rx cnopocreft u 6unmaftmeft uynenoft lunuefi trpoAonb-
EOIO MAT}II4TIIOTO UOJI.fl;
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Puc. t. Incrorpatr,usr qacror BcrpeqaeMocrrr MaRcr,IMaJIr,Hr,rx oropocreii s xorllax c [oAGe-
MoM r{ o[ycraur,reM ra3a B BaBtrcr,{urocrr.r oT paccroflElrfi Eo 6nuxafiureft uyueno4 lunlrra
fipoAoJrbuoro Marrr.r,r.ruoro nora (a) u go rtrecti MarcrrMaJrbr{oft narpxxrennoctra s 6rrtlrxaft-
meM xorrMe rrpoAoJrbnoro uarurr.rr:noro nom (6) (grr antrarrrrx o6ilacreft s6fius\l qerrrpaJrb-
Horo Mepr{Ar,ratsa)

2) npatuaftrulle pacCro.EIIIIfl Me)fiAy MecraMI[ c MSKoI{MaLrHrIMI{ cropocrff-
Mr B xoJrMax ryrreBirx cxopocreft n MaxcrrMaJrr,Hoft lratrpfi)r(elruocrlr s 6ru-
fi{aftmeM xoJIMe trpoAoJltHoro MarIrlITEOrO trOJrrr.

Ha ocnone ortrx LrBMepennfr. 6:,;.ilv rrocrpoeuHr,I u{crorpaMMhl.
Ha puc. t, a apegcraBJreua rrrcrorpaMMa sacrolrbr BcrpeqaeMocTu Manclt-

MaJrbrrbrx cHopocrefi B xoJIMax ryrleBoft cltopocru B BaBI{CI4MOCTII Or paccro'f,-
. \tvrfr Eo 6.nrar1afimeft nylenofi ilrtu-yrr trpoAoJlbuoro Marurrrlroro troJrr AJI.E afl-
Tr{BHr,rx o6.nacteft, naxo[zsn1uxc.E B6JII{Bq qeHTpaJlbHoro MepIIAI{aHa. mB

u[CTOrpaMMbr cJreAyeT, sTo B ar(TrIBEoft o6JIacTII Mar(cI{MaJrbHBre cHopocTl[
3 XOJIMaX IIoAbeMa tr otrycr(aHr{fl raSa B CpeAr{eM COBIIaAaTOT C MecTaMr{ HyJIe-

Bofi E atrpfl )HeHHocTIl trpo[oJr],Horo Marurrrrroro IroJr.fi .

Ha puc. l, 6 tpaaeAerra rrtcrorpaMMa rracrorbl BcrpeqaeMocrr4 Mancl[-
.MaJrbEbrx CKOpoCTefi B xoJIMax trOAbeMa I( otrycxalItr.fl raaa B BaBIICtrMOCTtr

or pacoToflr{r4ff Ao Meora MaKCr{MaJrbHOft HatrpfiEteHrrocrl{ s 6nl,IffiafifleM xOJr-

Me trpo[oJrbrroro MarrruTrroro rroJrfl, [JIfi ar(TuBHbrx o6JracTeft n6nuara qenr-
paJrbrroro Mep[,qraana. trila rucrorpaMMbr cJreAyer, qro Mecra Mar(c]rMaJrbnblx
.cmopocreft B xoJIMax r(ax .c IroAGeMoM, TaK I[ c otrycnaHrreM raaa Jre]r{ar B oc-
HoBHoM Brre Mal(ctrMaJlbHbrx Halrp.E)fieEl{ocrefi B xoJrMax MarHI{THoro troJIfit
.a rar(E(e, qro trpuMepml 2ls o6rqero quc;1a xoJIMoB flyqeBblx cropooTeft EaxO-

.AflTc.E Ha paccro.EEnfl.x 4-16" or MancuMaJlbIrhrx Hatrp.fllfielrnocreft B xoJrMax
_Marnrrruoro trorfl. ItpoMe roro, rr{cTorpaMMa uMeer HecnoJrbr(o acuMMerprq-
llbrft' BraA: .MaKcr{MyM pactrpeAeJreElrfr lrrfi xoJrMoB c otrycHarrrrteM raBa Jre)fiE?
rrecxoJrbno 6,rtrme H MaKcuMaJIbEbrM rradp.E)fierluocT.EM B xoJIMax Marnrrruoro
rroJra, Hex(elrtr MaI(CtrMyM pactrpeAeJlellfl.a AJLE xoJIMoB Cnopocreft O trOAbeMoM

raBa.
}Ia rucrorpaMMbr rar()He BlrArro, rrro rra paccroflHr{tlx ( 4" or MancrrMaJrb-

Hbrx rratrpfi?fleur{ocrefr B xorrMax Marurirrrroro lroJrfi HaxoAllTc.fl trpr4Mepno P 2
paaa 6oJrbrrre xoJrMoB c ouycr(aurreM raBa, qeM xoJIMoB c uoAT,eMoM raBa. 3To
rroArBeplr(Aaer yorarroBJlerrrrblft C. tr{. fonacrcnoM rI T. T. I{auorrr [Bl {axt
cABItra B cTopoEy otrycfiaHrr.tr Bcero pacflpeAeJrerrr{.fr rracToT tro.EBJlel{rr.fl l{aR-
crrMaJrblroft Earrpfi)Iteur{ocrrr B xoJIMax trpoAoJlbrroro MarurzTEoro troJIfl B 3a-
BncrrMocrr{ or paccro.flHuft 4o ryneBoft ruIIr4I( ryqeB],Ix cKopocreft AJr.fl ar(ruB-
Hr,rx o6Jracrefr. n6.rnsw coilHesHoro AucHa.

,[,na nrrrcneHtr{fl roro, B r(anoft Mepe trprrBeAeu}roe Ha prc. 1, 6 pacrpe4ene-
,HrIe IrBMeHfleTcE B SaBr{crrMOcTr{ oT BeJIr4qrIEbI MaHcI{MaJIbHOfi Halrpfi}fieHlrocTll
B XOJTMaX Mafrrr4THOrO rrOJI.fi, Mbr crpyutrrrpoBaJrrr AarrHr,re, co6paEHbre Ha pr4c.

7, 6, to BrraqeHrI.EM MaftcrIMaJIbEoft uadprm{iuuocrr, JIeffiaq,I{M B trpeAeJrax:
flrr :( 20; 20-1,00; 100-300 u ) 300 ac. flo orr{M AaEIrbrM trocrpoeubl ruc-
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rorpaMMbr, npr,rBeAeErHlre Ha pr4c. 2. l4A trux MolriHo Br{AerB? qro npu MarHur-
rrbrx troJrflx fll =-( 20 ecvattcuMaJrbHbre cHopocrr4 B xoJrMax c troAseMoM'ra8&
IraxoA.flTc.E B cpeAlreM HecxoJrbno 6nraxre r( MaHcIaMaJrLHErlf Halrp.fl)r(egrrocTff14
B xoJIMax Marr{r{THoro rroJlf,, qeM MaficuMaJlr,Hble cHopocTu B xoJrMax otrycHa-
rrrr.fl ra3a. flpu uonxx fl|| ) 100 ec, uao6opor, MaKcraMaJrbrrbre cHopocrr{ B.
xoJIMax ollycl(aHl{E IaBa paclloJlalalorcfi B cpeAHeIvI 6nrzme H Mar(cr,rMy]raM,
Haupfl)r{eHrlocteft xoluoB MarHrllTrroro IroJIfl. TaHralr o6pasom, rIB cRa3alrHoro,
Bbrrne Mo?r{Ho'3aHilrcql,rrb, qro B aI(TIIBH},IX O6;raCr.EX CyqeCTByeT Her(oropafi
acr{MMerpr{fi B pactroJrox{eur,rrl Manc}rMaJrbur,rx cnopocreft B. xoJrMax noAT,erra
Ir otrycr(aHrl.E raaa orl{ocr{TeJrbHo MarcrrMaJrbHbrx Eanp.E}r(euHocrefi s xoJrr\{ax
MAIHIITHOTO TIOJIfl.

,[lx anrrannrrx o6racrefi. nlnuan fipa.fl coJrHeqHoro Ar{cma 6rrrra nocrpoe-
HLI TaHIle )I{e IIIcTo_rpaMMbI, HaH I{ AjI.E aI(TIlBEr,rx o6naCreft slJruem IIeHTpaJr6-
rroro Mepr4Auaua. onu upeAcraBJreHr,r Ha przc. 3. ftacrorpaMur,r Ha pr{c. 3 zre-
ror _6onee cl{MMeTpr{qur,rft nrag, qeM coorBeTcrByrolqrre rvcrorpaMMriua prac, l.
Ha6nro4euufl JIyqeBr,Ix cropocrefi r{ [poAoJrbHbrx ]\{arHr{rur,rx nonefi i|tuan
{pafl coJlHeqHoro AIlIcHa AarOT B OCHOBHOM COCTaBJr.flIOqI4e BAOJTb trOBepxHocrrlr
connqa. floa:rouy, Rar( cJreAyer r{a rr4crorpaMrr Ha pllc. 3, v gila ropusoH-
TaJIbHbrx cocraBJr.Erorqr{x cxopocTefi n uarHrargtrx uonefi B aHTr4BH},rx o6rac-
T.flx MeCTa c i\IaHCUMaJIbHbIM?t CKopoCTflMI{ paCIIOJIaIamTc.fl B CpeAIIem na nynenOft
trIYlHI4IlI MATHI{THOIO UOJIfl .

3. Paanrzqz.fi B paclpeAeJrerrlnflx Maxcr4Ma'JrbHr,rx cxopocrefi r xoruax noAB-
eMa I4 OtryCHaHIafl ra3a OTHOCI{TeJILHo MaHCI4MaJIbHOft uanparxeHrrocTr4 B XOJr:
Max rrpoAoJrbuoro Mafulrrrroro uorr (prac. 1,6) gila ar(rr{BHr,rx o6;nacrefi s6na-
3I{ qEIITPAJIbHOTO MEPUAI{AHA, IIO-BI{AI{MOMY, YI{ABbIBAIOT HA I{EOI{I4HAHOBYIO
cBfSb Melr{Ay MarH[THbrIrr IroJreM rr troASeMoM ra3a, c oAnoft cTopoHbr, r{ onycHa-
r{r4eM raBa - c [pyrofr. 3ro, g qacr}rocru, cJreAyer rr r43 Toro o6croareur,crna,
qro AJrfl aHrrrBHblx o6.nacreft s'ilmsu qellrpaJrbrroro Mepr{Arraua npeo6ta4aer
oIIycKaHI4e raBa B MecTax cl{Jlblrr,rx MarEtrTHr,Ix uoleft, B To BpeM.fI rtax B c.na-
6nx nonsx (fI rr :( 20 ec) nmeer Mecro trper4MyqecrBeuHufi uoArelr raeatzzl.

,(la gaur'nefiruero Bbr.fiBJreur4.fi oco6euuocrefr. csnau guzxenzfi BenrecrBa
c MarHIrrHbrMr4 rroJrfMr4 B axTrrBlrbrx o6racrgx rro HapraM rroJr.fl ilyrreBrrx cxo-
pocrefi Ir [poAoJrb]loro MarHllruoro rroJrfl B r(aprlrHHoft unocxocrra 6r,rrr,r str-
qrrcJrelrbr (rpaAileHrrrr> lyuenofi cHopocrr{ r,r npoAoJrr,Hofi cocrasnsrorlefi uar-
HrrrHoro uols. A6coJlroruafl Be[r4rrrzHa r{ HanpaBJreHlre rpaAr{eHToB HaxoAr4-
Jrlrcb rro xax4ofi Hapre B paBuoorcrorqnx (na 6",7) Apyr or Apyla roqr(ax..
Brrqractenrzfl rlpoBoAt4Jrrtcb A;lrfl. aHTI4BHLTx o6.racreft, liaxo4ranruzxcs, sdnfian
r{e}rrpaJrbuoro MeplrArraHa (p < 0,30) u y Hpa.E coJrrrequoro Arrcxa (p } 0,75).
.{na nax4oro I{B yHaBaHHr,Ix paccTos:r.uit lpaAr{eHTbr orrpeAeJr.EJrl{cb rro qer6r-
peNr KapraM IIor.E ryqeBr,rx cHopocrefi ra npo4oJrbHoro MafEr,rrHoro [oJrfi.

Haftgeuuue a6conrorur,re BeJrrrqr,rHbr rpaArdeHroB ryrreBrrx cHopoctefi,-
HarIpaBJrelIHLIx Kar( r ua6nro4aTeJllo, TaH z ot na6nroAaTeJr.fi, rre roltaaaJlrr
cxonr,-nra6yAb orrpeAeJIenHoft aasucr4Mocrrr or a6conrorubrx BeJrrlrqr4u rpaAr{eHToB
tlpoAoJlbHoro Marur{ruoro rIoJLfl. B csgau c arraM uo rarx4ofi r(apre B coorBeTcr-
Byroqrrx roqHax otrpeAeJlEJlr{cb yrJlbl Me}r{Ay HatrpaBJreHIr.rrMr{, rpaAr4elrroB Mar-,
HrlTnoro rroJlfl r4 cr{opocTlr. Yrnrr orcsnrbrBaJrlzcb nporl4B .racorofi crpeJrnrr or
IranpaBJIeHI4f rpaAr{eHroB MarI{I4THoro rroJr.E. flonyuenurre BHaceuufl yrnon 6r,rnr,r.
orHeceHbr r 12 ranrepnarau (345-75', l5-45o, . . . ., 375-345'), n upe4enax
r(oropbrx Bbrrrr4crflracb qacrora Tlx BcTperlaeMocTrlr. vrasaHlroe rpyE[r4poBa-
Hrre yrJIoB rIpoI4sBOAIrJrOCb OTAeJIbHO AJr.fl yqaCTHOB C ABrzlr{e}rr1rflMrr, HarrpaB-
JIeHHLIMT{ x ua6nmAareJrro I4 or na6nro4arer.s. IIo arrdM AaHrrbrw6wrtru nocrpoe-
ulr rroJrr4roHbr pacnpeAeneuzft yuroB, BbrpalHarotrtrue cBfl.3b MeE{Ay }ra[paBJre-
HI{.rrMI{ rpa4uenron MarrrlrrHoro rroJr.fl r{ cxopocrll.

Ha pzc. 4 upe4craateEr,r uoJrlrrorrbr pacrpeAe;nesufi yrJroB MeffiAy rpaAr{eu-
TaMrr trpoAoJrbrroro Marrrr4rHoro troJr.s I4 rpaAr4errraMtr cftopocreft onycrarzn
(puc, 4, a) ra uo4reua (prac. 4, 6) raaa AJr.s axrrzBrrrrx o6nacrefr, naxogaqr.rx-
c$l,dilwskt qerrrpaJrbuoro MeprlAr{aua. Illrpraxosofi flrlnr,reft Ha pr{c. 4 npone4en
rroJll4rorr. paclpeAeJreHr{.fl yrJroB, xo:ropr,rft AoJr}r{eH 6nrt 6nr Ha6JlroAarr,cf rrptri
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Pwe. 2. lncrorpauurr, auafiorrtrlEbre rlpllBeAerrubrM Ea pwo. L, 6l
MaJIr,EOfi rraflps?fieEEocrr.r B xoJII\{ax MarErrrlroro troJIEr JreEtarqrrx B
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Plrc. 3. fncrorpauuu qacror BcrpeqaeMocrrt Ma(cr{MaJrbubrx cnopocreli n xonuax c ABr4-
'?r{eur{fiMrt raaa, EarIpaBJIeEIrtrx H ua6rro4areJrro tr or Ea6[IoAarerx, B gaBrrcrrMocrl4 or pac-
.crorarrfi 4o 6rralxaftmeft rynenofi Jrr{Errrr [poAoJr[,Eoro Marrr.rrlroro floilfl (a), Ao Mecra
Mamcr{rraJrbuoft ranpamennocr[ s 6numaftmeu xoJrMe rrpoAoJrE'Eoro r{arrrrruoro norx (6)
,(4ue anturutrx o6fiacreft B1fifiBvr. rtpaa coruequoro Alrcfia)

'IroJrrrocTr,ro xaoTuqecHoM pactrpeAeJrer{r4r4 EatrpaBJreHrlft rpaAzenroB MarHrltT-
Horo rroJrfl !r rpaAr4eHroB cnopocrefr.. lle puc. 4 sugE]o, qro B anrr,IBnoft o6.nac-
'Tn rlrMeercfi HeRoropoe npeo6na4aru4e rpaluellroB cr(opocreft onycHaHr{fi ra3a,
EafipariJre]rHr,rx IIapaJIJreJrbHo rpaArrer{TaM'MarrrrrTHoro rroJlfi, a TaK}fie npeo6-
JraAaHrre fpaAr4eHToB cr(opocTeft troAteMa raSa B rralpaBJleHr{fix, rrporrrBotro-
JIOE(r{bIX rpaAzerrTaM MarrrrrTHoIo rroJrfi. 9To Mo}fieT osHarraTb, qTo B ar(Tr4Blroft
o6racrfi r,rMeercfi otrpeAeJlerruafl reEAeI{qIrE pocra cnopooreft otrycnaHla.fl Ir
yMer{brneEtrfi cl(opocTeft uo4reua raSa B rratrpaBJler{rlrt ycu[relJufi. trpoAoJrbHo-
IO MATIIIITEOTO trOJIff.
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u (90 _L 75',270 t t5') r{e?r{Ay rpaAraeuraMr{ rrpoAoJrrrEoro Marrrr{rrroro rIoJrE I4 ny,roeofr
cfiopocrr{ B 3aBr4crrMocrrr or paccrotrrrrr 4o 6rurraiiueft ny.neaoft.lt\tfirrw" [poAoJrr,Horo Mar-
uraruoro no,rx (a) r.r Ao Mar(crrr{aur,rori ranprxrerrnocrr{ s 6runtaiiueM xoJrMe rrpoAoJrbuoro
MarrrurHoro nonn (6)
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Pacupegeregr4fl yuroB Melr{Ay rpaAr,reuTaMrr }IarHI{TIroro troJIfl Ir rpaA}Ie}r-
rartlu cnopocreft, orparrag 6o,ree AeraJlbrro BBarIMocB.fiBs gnumenrafi c tfarrltr-
Irblrlrrt rroJIflMrI uo anrr,rsuoft o6ilacru, HaxoAfiTcfi B coorBercTBl4pl c peayJlbraraMtr
rrpeAblAynlelo IIyEI(Ta, [OIyseHHbIMI{ IIa OcHoBe I,IsyrIeEfiE BSaIIMHOIO pacllpe-
.AeJIeHI{fI xoJrMoB cltopocteft orl{ocrlTeJr},rro HyJreBbrx nu:umfr- TI xoJIMoB }IarHIrr-
11oro troJrfl. 3to nraqno 6onee IrarJIflAIIo, ecJIIl pacoMorperb paclpeAeJIeHI.'I.E

Iro anrrrBuofi o6nacru Mecr c otrpeAeJrerrubrMrr BHaqeHr,IEMIlt yrJIoB MelHAy rpa-
AIdeHTaMrr MaTHITTHOTO trOJIrr I{ IpaArreHTaM?I cHopocTx oTHocIITeJIbHo }IyJIeBLIX

ttytttufi. r4 xoJrMoB rrpoAoJrrHoro Marlrrrrrroro rloJrfi. Ha puc. 5 npune4eulr rtrlc-

TOrpat{MbI qacToT BcTperIaeMocTI4 yIJIoB Mex{Ay IpaAIIeHTaMI,I MaIHIITEOTO trO-
.Jr.fl 14 IpaAr,IeHraMI{ CnopoctefttroAceMa I{ oIIycRaHIdfl rasa B IIIIrepBaJIax 0 -l-
+ 15';180 + 15" u (90 -l- L5",270 + 15")1s BasrcuMocrrr or paccroflr{I,Ifi Ao
6nurrafiurefi uy,irenofi rrlI:rr:rrLL (pnc. 5, a) u po MaI(cIIMaJIbIloft uaupaxeullocrll
s 6rrdlnafimeNf xoJrMe rrpoAoJlbl{oro MarHrlruoro rIoJIfl (pr,rc.5,6). Xotn aqecr
.Aar{H},rx AJIfl AeTaJIb}IOrO cTaTI4CTI{qecHorO a}IaJIrdBa IIeAocTaToqIlo, Bce }fie Ha
,ocrroBaur{rr pllc. 5 Mox{Eo cAeJrarb Eer(oropbre r(aqecrBer{Hbre BaxflIoqeHtrrfi, a

I4MEHHO:

t) rvrecra co Br{aqeur{flr{r{ yrJroB tB0 + t5o uem4y rpaArrel{raMra MarHr{r}roro
Ilo,lr.tr r4 rpaAueHraMn cKopocreft ofiycKalrr{.fl fa3a, rar( me Kar( lI yrJrlr 0 + 15"
ra(90 l- L5",270 -t15).MexiAy rpaAr{eHraMI,I r{arur{rHororloJr.fl r1l rpaArreu-
'Talrlr cfiopocTeft iloAr,eMa raaa, pacnoJlararcTcfl B ocHoBHoM y uylenoft ilutluufr.

.trpoAoJlbroro MarnrrrHoro rroJlfl. flocnegnee corJracyerc.E c reM, rrro B anTr4Blrtrx
o6"nacrgx MaHcuMalbHble cHopocrrr B xoJIMax Har( c troAlleMoM' TaK I,r c onycHa-
HrrreM raBa pactroJroHerrbr B CpeAr{eM ua uy,xenoft ilIn]J.fiu trpoAoJlbrloro MarHrrT-
Horo troJrfl (cu. prac. 1, a),'

2) rraecra co Buaqenn.sMrd yrJroB 0 + 15' Me?r(Ay rpaArreuraMr( Nrarlrl{rl{oro
rroJr.E r/r rpaArrerrraMfi cnopocrefi otrycr(anu.fl raBa Jre)r(ar HecRoJIbRo 6.iruxre n
r\{ecTa}r Mal(criMaJlbHbrx l{anp.E}I(eHrocTefr B xoJIMax IIoJLE, qeM MecTa Co BIIa-
qeHtr{flMrr yuroB 0 + t5' Me}r{Ay rpaArdeHTaMr{ Marrrr{Ttroro rroJrf rr rpaAI{eETaMrI
,cKopocrefi rroAbeMa raaa. 3ro, B cBorc oqepeAb, corJracyerc.rl c reM' qro Mar(-
cr4t\{aJrb}r},re cHopocTr{ B xoJrMax otrycr(aHu.fl lasa pacloJlalaloTc.fi B aHTIIB}IOft
.o6nacrr,r B cpeArreM 6rrame K MaxcrdMaJrbr{r,rM l{atrp.rl}r{eulrocr.EM B xoJrMax
MaIHIITHOIO IIOJI.E, qel\[ ]IaHCUMaJIbIILIe CHOpOCTII B XOJIMaX C IIOA.beIIOI\{ IaBa
(cu. prac. 1, 6).

Ha puc. 6 rpe4cr:aureurr IToJII{roHbr paclpeAetenuft yr.rloB Me}fiAy rpaArreu-
Ta[,r]4 trpoAoJrbHoro MafHlrrHofo rroJlfl lr rpaArrerrraMfi JryqeBbrx cHopocreft B

ar(Tr{BHbrx o6nacr.sx s6rr,reu Hpa.fi coJrHeqnoro Ar(cfia. LIa pzcynna BrrAIro, qro
rroJlrrour,r paclpe4eJleuufi yrnon MelKAy rpaALIeHTaMrr MarlrrlrlToro rIoJIfl rr
rpaArrer{raMu cxopocreft, HalpaBJrer{r{blx r( ua6nro4arenro (pzc. 6, a) v or Ha-
,6rrogare,lu (puc. 6, 6), uoxoxn Apyr Ha Apyra. O6a nonni'oHa r4Melor !Ir{}Irr- .

.r\ryl\{br rrp}r yrJrax 90 u 270" Ir Mar(cl{MyMbr rrprr yrJlax 0 u 180".
Tannrrt o6paaou, LrB rrptrBeAeuubrx Ha prac. 6 rroJrrrrouoB pacnpe4e.nenraft

.cJreAyeT, qro u Ar.fl aHTr4BHbIx o6nacrefi slrmeu Hpa.rr coJrrresuoro Ar{cxa rdMe-

rorcff yrJrr,r [peraMyulecrseuuofi oprreuraqr{r1r rpaAr{eHroB ryqeBblx cropocTefi
'OTHOCIITeJILHO rpaAtreETOB IpOAOJILEOIO MaII{I4THOIO IIOJI-fl.

Cpanuenrae rroJrr4roHoB paclpeAeJleuraft, upuneAeHHbrx Ha pr{c' 4 u. puc. 6,
IIOHaBLIBaeT, qTO CyqeCTByeT AOBOJIbIIO BHaTII,ITeJIbHOe paBJIUqUe SO SgaUMUOft
opIIeHTaIIZII MelI{Ay rpaALIeIITal\{u [poAOJILEoIo l{alHIITHoIo IIOJIfl ],I IpaAIIeH-
'TaMrr JryqeBbrx cnopocrefi B aHTr4BHbrx o6nacrRx, Ha6ilroAaB[]vtxctt r,1nmzu
rqelrTpaJrbrroro Mepr4ArlaHa rn y Hparr coJlllerrHoro ArIcHa.

4. Br,rue 6r,rno uoxaBarro, qro B ar(TrrBubrx o6,racrax, ua6nlo[annrraxcr
,xar s6rzau qerrrpa coJrueqnoro Arrcna, TaK r,r y ero r(pa.E, cyr[ecrByror rrper{r{y-
.IqecTBerrHble yrJrbl oprreHTaIuI{ rpaAI4er{ToB ilyrreBrrrx cnopocrefi oT}IocrlTeJIbHo
Ipa4r,reuron trpoAoJrr.Horo MarrrtrrrHoro rroJrf. 3ro ymaar,Inaer I{a ro, rrro r{ar-
rrraTrrbre troJr.E axTlrBrurx o6nacreft r onpe4enennofi cretrenr{ oprarrldayror ABII-
)neHr{.fl Betr{ecTBa B HIIX.

r ,(arrue, orrrocrrillfiecff R r,rurepBaJraM yrJroB 90 + 15" tt 270 * t5o, 6rr.nu o6tegLrrensr
.Anff rlocrpoeHr{fi rrrcrorpaMM.
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Puc. 6. flolurouu paclpeAeJrerllii yrron Melr{Ay rpaAr,rerrraMu rrpoAoJrr,Eoro rrarErrrrroro,
rroJlfi rl rpaAlreHrarrl'I fiyrreBoi.i cltopocrll AJIE aKrr4BHbrx o6nacrefi s6ul,1su Hpafl co.nEeqEoro.
Ar.rcHa

u - iltrfl yqacrHoR c nBilE{cHr{flMrr ra3a, rrarpaBJrcrrrrriMrr rr rradrroBarerro; 6 - or rra6rro[arerfl

B axrraBrlr,rx o6;nacrsx I4rrelorc.fl paBJrr,rqr.r.E B cBflBr{ }rer{Ay Beprr.rriairbr*,rMrr
COcTaBJIflIOIqT{Mtr{ r{arHIltT}IbIx rIOJIefi I,I ABI4}r{eHI4fi, C o4nofi CTopolrbr, II I'opu-
sOrrTaJrr,Hr,rMr,r cocraBJr.smu{r4t{r1 MatHr4THbrx troJreii rr ABr4}r{eHr,rft-c Apyrofi. }tar
oTMerIaIOCt, HaMr4, IloJryqerrHbre pacflpeAelrerrr4.rr AJr.fl ABIrxerII4fi, HanpaBJreEHbIx
H Ha6ilroAareJlro u or Ha6JIIoAareJIfl, ralrero:r 6oree cr4lrN{erpr{xrHbrfi Br4A B ar(rr4B-
ur,rx o6tacr.Ex B6Jrr,rgrz Hpa.E coJrrreqHoro Ar4cr{a (clr. puc.3 u 6), rrelr B6Ju4Br,r
qeHrpaJrbr{oro }reprdAr{aua (prac. L u 4).3ro, uo-nragrdr{or{y, ynaar,rBaer Ha or-
cyrcrBl{e BaN{erHoro (AucHprir,rr4rrrdpyroqero) 4eficrnrza ropr{BoHTaJrr,uofi co-
craBJrflrolqefi ltatulrttrrrx noJlefi Ha trporr4BotroJrolr{Ho HanpaBJreHHbre (uapar-
JIeJILHO I4JII{ a}rTI4IIapallenr,nO) IOpr4SOHTaJrbHbre COCTaBJTflIOqI4e ABI,I}r{eHI,LE.
BenIecTBa B al(Tl4Brrofi o6lacru. B ro ;ne BpeMfl AJr.rr Beprrrr(aJrbHofi cocraBJr.tr-
rcIqeft MalHllTrroro rto;..rfl rt cnopocrrr B anTr,tBrr]irx o6ractgx I{Meercf orrpeAe-
JIeHHa.s TerrAelrI{I4.fI I( pOCTy CnOpOCTefi OtryoHa}rr4.fr I4 yr{errbrrreHr4ro c}iopocreft
trOAT,eMa raBa B lIalpaBJIeIII4lt yCI4J[eH'lIft UpOAOJIEI{OIO IIaTIII4TIIOIO trOiIfl, T. e.
IlMeerc.E cBoero poAa (Arrcnpr4r{r4lrarlr4fl)) Tanrlx 4nzrrreurzfi Mar}rr,rrrrr,rrr rroJreNr.

B * 2 6ruo nortaaalro, qro Mecra tr{axcr,rMaJrrrHr;rx cnopocreii B ro.rrtrrax
c ABr{}neHr.r.Etr{r{ raaa, rralpaBJrerrHbn\{I{ r(arr rt ua6nro4areJrlo, Tar( u or rra6rro-
AareJLE, coBrlaAaror B cpeAlrerr c rry;nenofi Jrl,rliltefi rrpoAoJrbHoro l\rarHl,rrrroro
uoug. TaH HaH lra arofi rururu Jryrr Bperrr{fl rrep[err/{rrryjr-rrperr Mar}r],rr}rlr}t ctrl-
JIOBbIM JII,II{I4fl}I, TO CI{a3ar{HOe BLTIXe OSHaaIaeT, qTO ABr,r}rieHr{.rr BeqeCTBa B XOJr-

I{ax cxopocrefi, rranpaBlreH}r]rre nollepeH Ir[&rHI{TIrLrx cl,rJroBr,rx .llarrnfi,
npl,r ycJroBr,rrr (BMopox{eHrrocrrr)) AoJr}r{Hbr yBJrexarb ea co6oft tr{arHtr4Trroe ro.Tre.
Orcroga cJreAyer noABr,rlriHocrb r{arHr,rrr{oro rroJrr B aKTr{BHbrx o6racr.sx -Saxr, ycranoBJrerrr'rbrft B 6oree paHrrr{x rrccJre4oBarrlr.sx [3-6, 1,4-17 r{ Ap.].
[taK orrrecaJrocr, Br,rflre, B rroJrr,By (B]ropo]nenHocrr4D MarHrrr]roro rroJls B Be-
qecrBo r[oroc{eprr ar(TrrBr-rb]x o6racrefi r{r{erorc-E r\{rroroqr.rcJrer{Hr,re cBr4AereJrr,-
crsa. Iloarol{y Ha ocHoBe raHr.rx Ha6rroAareflrur,rx {aHroB, r{ax coBnaAeuue
tr[axcr,rMaJrb]rbrx cnopocrefi B xorMax ilyqeBr,rx cnopocreft c rryJIeBrrrrrl4 JII4III,rfl-
MI/I [poAoJrr;Horo tralHtrrT]roro IroJrf, a TaH]Ite coBlraAerlue I\[aHcI{}raJrbHbIx lra-
np.Elr{eur{ocTefi s xorMax rrpoAoJrt,Horo MarHtrTrroro rroJrfl c HyJreBr,rr{rr JII4HU.EMI{

ryrreBbrx cHopocrefi, HafiAeHHoe C. 7I. lonacrcHo]vr lr T. T. I{anou [B], uoxrno
npeAloJro?r{r{rb, qro cTpynryprrLre oco6eurlocrn (xo.nur,r, HyrreBr,re Jlrrlrutr) noJrrr
cropocrefi B artr14BHbrx o5lracr.sx orpalr(aror ABrr]r{errr{fl rfarHI,rrlloro rroJr.E

BMeCTe C BerrIeCTBOnr. IIO-BU4UMOMy, TaHrre CTpyKrypr'rbre oco6eHHocrr4 noJr.a
cnopocTefi, nan xoJll\{br I4 rryJreBr,re Jrr,rHr.rl,r, B ocHoBHoM orrpeAeJrflIorcfl pacilpe-
AeJlerrl{flIr{r{ ro ar{TrrBrrofi o6rracru cr,rJroBblr rpy6ot r{arrrrrrrroro rIoJr.E, ABI,r-
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HiytrIIIXCE BMeCTe C BetrIeCrBOM, ItollltpeTltee - ABI,III{eHI4.EMII CIIJIOBTIX Tpy6oH
noild Tr.rfla BcnJrbrrr/rft r4 norpy]fier,uii. c ]rx [ocJreAyroqrrM pacu]rpeHlrteM IrIJru

{}IiATtrEM.
B eamnro.IeHl,re orMerr{M, qro Bonpoc o roM, fiaHoB I4MeHIIo HoHfiperHLIfi

Slrauuecrrafi xapaKTep naarauo;1eficrBr,If r\rarHrlTHoro rroJrfl c AB14)fieHr{.flMu
Betr{ecrBa B aHTT4BHIJx o6,;ractRx, ocraercfl orr(pr,rrr,IM r{ }Iy}r{Aaercfl B AarI},-
nefiureu l.rsyrreHr4r,r. flpr,rueuerrue rroBr,rx I{aHrrbrx, rroJr}{eHnrrrx c 6oJlr,urllM
npocrparrcrBeHlrbrr\r u upelrenrrdu\f paBperleHraelr, 6esycJro]lrro, 6y4er cuoco6-
cTBOBaTb perrreHrrro arolo Borrpoca.

Arrop racr(peHHe rrpr,rarrareJreH Ar,rpenropy }tpulrcnoft acrpodruauqecxofi
o6cepnaroprrrr axaAer{r,rxy A. E. Cenepnor{y Ba Boatr{o}riHocrr, rroJlbaoBarr,c.s
lfarepr4aJrarrrn ua6.nro4euufi o6cepoaropr{r{ u Hp[ruqecxr{e BaMeqarrtra, C. 7i. fo-
nacroxy Ba Brrr.mralrue x pa6ore r{ coBerr,r, T. T. Ilany, B. A. [torony r
fI. fI. ,fio6ponpanr,rHy Ba o6cyni4eurle pyr(onrrcrr.

Anpenr, 1975 r.
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AnAAEMUTfl, HAY}t CCCP

I,I3BECTIIFI I{PbI}ICFiOfi ACTPO@II3tr{tIEC}TOI,I O]]CEPBATOPI{I4

Torr LV, 1976 r.

MAIHTITIIbIE TIOJIfl
I[ COBCTBEHHbIE [BtilnEHtlfl COilHEqHBIX IflTEH. r

E. I(amlan

Ha ocnosanlrlr erfieAneBubrx Kapr npo4o.nruoft ra norepevnoli cocraBJrffror{rlx MarEI{T-
Eoro rroJrr, rroJryqeHHbrx n Hprrucnoft acr:p.o{raara.recnort o6cepnaroplllr, rr cepi{rr cEInMr{oB

Cornqa, cAerraHubrx n lenr.ro{r,rarasecxoii o6cepnaropralr n ,(e6peqene (Berrpraa), 6nno
rlpoBeAeuo cpaBrreurie ABr,rx{enr{fl flAep rerrrr rr BoJIonoE rroJryreHrr co crpynTypor? uarnur-
Horo rroJrs B rpyue coJrlreqrrbrx rrrreu c 7 to L4.YI 1969 r. Haii4eno, qro tr.Erra ABIrraJrI{cb
Rar( BAoJrr,, TaR r{ fiofiepex rraflpaBJrerrufl floflepequoro Marrrrrrrroro rIoJrE, B npoqecce gnlr-
,r(erlrg rrflTerr frporrcxoAr{Jrrr }raMerreurrff B crpyr(Type El,n6ousstmucrBe cfiyqaeB coorB€T-
crBoBaBrrrr{e fiepeoprrenTaqr,rr,r cr,rJroBr,rx rr,rnurt ngolr, TpaexTopr.Irr Ba ABrl]r(ytrIrrtlcrr trrrtroM.
Ograxo B Hexoropbrx cJrytra.sx Ba ABulnyqr4Mcr{ rrfirnoM crpyr(Typa fioflepesuofo rroJrfi cra-
EoBr{Jracr 6nragnoft E rrep[errAr{r(ynnpnofi r{ Tpaer(roprrl{ rrpoueArrrero fl-flTua, xorfi rrepeA.

rrsrrroM oua Moura 6rrrs no.rrn flapaJrJreJrr,]roft rpaerroprar,r, Hauuyuruee coBrraAeElae oprren-
raqrari rpaexropr,rii rareu co crpynrypoii 11, nouyuuJrocr ol(oJro uynerofi JIIIELIu [poAoJIb-
Eoro rIoJr.E, T. e. B Tex Mecrax, rAe MarrrlaTuoe rIoJIe 6rr,rafto R qldcro rrotrepequolry.

Ha6rrogarocr xopomee coorBercrBr4e opl{enTaqr{rr BoJIoKoH rroJryrenrl ugolr I1r, rtorAa
rpyflrra 6rrua onolo qerTpaJrr,Eoro Mepr{Ar,raua. Coornercrsfle .yxyAlrranocb rlo Mepe yAa-.

Jrerrr4fi rpyfifiEr or qeHTpaJrbHoro MeplrAr{aHa.

MAGNETIC FIELDS ANDIPROPER MOTIONS OF SUNSPOTS. I, by B. Kalman.-
On the base of daily maps of longitudinal and transverse magnetic field componerrts, ob-
tained at the Crimean Astrophysical Observatory, and a series of photoheliograms, obtai-
ned dt the Heliophysical Observatory in Debrecen (Hurrgary), the proper motions of the
umbrae and the penumbral filaments were compared with the structure of the transverse'
magnetic field in a sunspot grotp 7-4,4 June {969. It is found, that the spots moved along
the direction of the transverse magnetic field and across of the field too. In the process
of spot motions there rvere changes in the structure of ff1 in most cases corresponding to
stretching out of lines of lorce behind the moving spot. However in some cases the struc-
ture of the transverse field bebind the moving spot became near perpendicular to the
former trajectory of the spot, although in front of the spot it might be almost parallel
to the later one. The best agreement of orientations of spot trajectories rvith the structure
of r?, rvas found near the zero-line of the longitudinal field, i. e. in that places, where
the magnetic field is almost purely transverse.

A good agreement oI orientations of penumbral filaments along -8, was observed,
when the group \yas near the central meridian. This agreemelt became rvorse as the group
was moving away from the central meridian.

Boupoc o BBarrMocB.flBr,I r{arHlLTHrrx rroJreft I4 co6crBeHHbIx [Bu]r{eHraft nflTerr
uHTepeceH 4nn drraaraxllt coJrHesHblx ar(TI4BHI;Ix o6racTefi, HO B TO ]I{e BpeM.E

ESMepeHr.le I4 [,ratHrrTHofo lroJr.s, II ABI,r]fieHIIfi C AOCTaTOqHOft TOSHOCTL,TO CJIO]I{I{O.

u rpyAoeMno. IJanepuoe, rooToMy Ao cilx nop roJlbno HeMlIou4Mr4 aBTopaMu
rrpoBoArrJrocb r4syrreHr4e 3rofi IIpo6ilerulr [1-71. I4lru uonyueHbl ecJlr{ 14 He co-
Boelr [porr4Bopes[Bbre, To no HpafiHefi Mepe pasruqHble peSyJI],Tarbl Sro rono-
plIT o ToM, qTo HapTtrHa elr{e AaJrer(a oT flcHocTrl, u qeJIecoo6paS[o r4ccJreAQBaTb.

aror Boupoc 6oree rroApo6Ho.
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Flar.r6o;nee nepcflenrl4Brlblr[ KaaaJ]c.fl Har{ r{eroA, onlrcaHrrrrft n [3], t. e.

cofrocraBJreur,re rosrrr,rx napr ABn]rierrr.rfi u.sreu c uoApo6uLIMI[ trrarIILIrItLtrItr
KapTaMr4 rroJrlroro Ber(Topa Marrrrrrrroro uo;ns. B le;ruo{usuqecltoft o6cepBa-
Topr.rrr BeurepCHofi aItaAeI{[II Haylt, B ,[,e6peqelIe, BeAerctl npolpal{lltl }13lte-

peirufi co6crBerrubrx ABr,rlrreHrrfi coJrHerlrrr,Ix rIflTeIr, B xoAe Horopoft 6ltlu no,lly-
rrerrbr ABr4)nerrr.rf{ rr lpynre rIflreII S-tlr.Vl 1969 r. (N 207 [o (CoIIIe'IHLIM

AalrlrbrlrD, noopArrHarrr B : -14o, /- 
: 90"). Peaylr,tatr,r no co6crtsellllbllr

ABr,rE(eHI{.rn\r rr.ETeII s rreft 6r,rrir,r ony6JrI,IItoBaIIbr n [81. ,[nn arofi ixe rpyunlr
n HpuucHoft acrpotfuersecHofi o6cepnatopuu AFI CCCP r{MeJII,Icb xopoullle
rr AoBoJrbrro noJrHIIe Aarrrrrrre ilo lrarur{Tnrrn{ rloJrfltrI, noarorly ona 6rrna nr,r6parra

AJrf r{ccJreAoBa}rr{fl .

l. Marepuan ua6.nro4erurii n ero o6pa6otxa

3auucu MarHllrlroro uon.s 6rrnrr iloryqeHlr B-14.VI 1969 r., o6trurto 3a-
nr{cb nporraBoArdJracb oAI,IE paa B AeIIL, tro 9lr t3.VI rpynfia Balll{cblBaJracr]
2 paaa. 3anr.rcu 6r,rnr,r cllenaubl B ,rrI,rHLIrr Fe I 1"5250 A na seHrop-ltarltnrorpa{e
Hprrlrcxoft acrpotfuanvecnofi o6cepnaroplru [9] B peluurle o;luonpe,uenuoft
perr{crpar\r4r{ Bcex Hor\rrrorrerrr ]rarur4rHoro uo,ns [10]. Paalreprr BxoIt]Ioit
rqeJrr{ cler{rporpar!a Bo Bcex c;ryqaflx 6rt:rrw 2",5x9',2, paccroflIrI,Ie r'Ie}I{Ay
paapeaaMr,r 6' ,7 . C Al,rarpar{N{}1oft leHrl,r crrr4r{aJlr{cE, orcrlerbl alepea I{aiIiIIbIe
3",4, Horopr,re IroroM 6r,rnra nepeneAelrbr B trratrrtr{Trrbre rroJI.rr c rronloflr,bro na.ll116po-
Borrrrbrx coorrrorrer{r,rfi u nprannrx, [pI,rBeAeIIIIbIx B [9, 11-13]. O6pa6o'rna,
BIlJrOTr, AO r{sroToBJre}rl,r-fl r(apr, 6r,t.na sLrnoJrI{eIIa rra SBNI TI,Ina (Hewlelt -Pacl<ard 98104) lenuoSuan.recxofi o6cepraropul,r BAH, ilo cneIU4aJrLIIo co-
cTaBJrelrHbrrr npofpaMl\{au. flpultep HapT, rloJIyqeIrHLIx na 3BM, IIoItasalr
ua puc. 1.

Cnrauxra Co;rnqa, no r(oropbrM orrpeAeJlsJlr.rcr, co6crsenrlble ABuII{eHLrfl rIfi-
Terr, 6br.nrt rroJryrrer.rbr na tfo:rore.luorpa{e lenuo$uanuecnofi o6cepnaroprau
BAH. Eror uuctpyMel{r r{Nreer Arla}{erp o6'r,enrnsa 13,5 cn r{ Aaer uao6pa-
lxeHr4e Cornqa Arralvlerpor{ 70 cn. ,("na yuenureul{E orp}IqareJrlrirrx aS{en-
ToB y Hpaa SotonJIeHI{I,I rrcrIoJIbBoBaJII,Icb nJreIII{I,I paBt\{eporl 74 x 14 cnz'
rr.rna (Kodalithl. 3ra rrJreHHa {oTotcxlrrnuecHaq, oco6o nortrpacrlrafl (V - 5)
r{ r4Meer cnerlr{aJrbHyro rIoAJro}IiIty, Horopa.E IIe 4edroputtpyerc.s B npoqecce
rrpo.EBJrerrr4rr. Crrnurrr,r cAeJranbr rrepeB rdrrreprfepeuqnoulruft cnetorfr,urbrI] TI{na
UVIF 375, ralrercu1lrfr lrancnr,rylr rrponycnaur.ra oItoJIo 3750 A rl rIoJryItrLIp],IrIy
120 4,. flannaa o6;racrr cilenrpa 6r,ura nr,r6pa]Ia rloroMy, aITo Ha cttu]Iliax,
roilyseEul{x cepea tartofi cnetorfI,rrr,rp, xoporrto BI4A]Ir,I rpaxe;rr,rtr,re uolfl
anTrrBrlbrx o6nacrefi 4o cauoft cepeAI,IIrbI AI,IcIta Coruqa.

C uolrou,r,ro rrarrepl4TeJlr,rroro r{rrnpocnorra Ha crrl,rr{rtax 6nrrra r,raltepeuu
rrpflr{oyroJrrrrrbre fioopArrrrarbr rr.flTerr, u rra SBNI BbrrrrrcJrelrri lrx rcruorpa$u-
qecrrr.le HoopAr.r.rrarr,I B crlcTer\{e I{appr,rrrrtolta. Otont4ecrBJreIrI{e nnreH oTo

Atr.fl no Arrro BeJrocb c yareroM Idx rroJro)lieutrfi, rianpaDJleHrrf 4nunrenrafi I,I Maf-
rrrdrnr,rx rroJrflprrocrefi. ,(arrrrr,re o [oJrrrprrocrr{ }rarrr],rrrlux uorefi naren 6pa-
Jrrrcb rrg (rCorse.rrrr,rx AaIrIrEIx) rr rra pr,rMcnux r.rauepeltr.rfi.

B rracrorr4efi pa6ore 6r,rnr,r lranreperrbl rroJlolrieflrrfl rLErelI 7 -L4.Vl (1 5.YI
lra6nro4errr,rii ne 6r,rno). Ll,a 210 clrr,rr{r{oB 6rr.nr,r ncnonr,BoBallbr roJILHo cllrIi\,Ixrd
c xopo[rr4l\{ HaarecrBor,r nao6patrieur,ra. Itoop4r,ruarbl rLrIreII ycpel(u.sJlucb no
4-20 cHr,rtr{Ha}r, rrojr}ee}r}IrJ}I Ba noporrrlrft (nopa4na I .Iaca) npoMe}Iiyror Bpe-
uerur. (Eonee no;1po6no cu, [B], Iro BAecrr 4o6annenr,r etrre l,Ia]Iepenun 14.VI.)
B lanr,uefirueu 6rrno onpeAeJreHo ABr4?rier{r4e rrflTerr, T. e. trraMeHe}rr{fl I{x rIoJIo-
)rtelrr4fl oTo AHr{ Ito Arrro, a r,rrrofAa I,r B Terrerrr{e Arrtr, rranpaBJrelrtre I4 BeJrrrtII4}Ia

ABrdlr{errrrfl. Tart nan Ha r{ar}rr,trorpatpe onpeleJrflrorc-fl cocraBJl.sroqlre Ir,IarnrlT-
Iroro rroJtfl orlrocrrreJrbrro ryara Bperrr{fl, To rIB cpeArrr,rx froJIo}neHrnfi 6u.nr,r rr,r-
qr4creHr,r co6crBer{Hbre ABrr}i{errr,rfl rrfrer{ B r{aprr4HHoil nrocHocrlr. 3a Bpe}{a
ua6.rro4enr.rfi rpynna rrflTerr r.raxoAr,rJracb B npeAerrax or -40o 4o f59o otno-
ctrTeJrbr'ro rleHTpaJrbHoro MeplrAr{arra.
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flpu couocraBJrerrr{r( napr MarHl,rr}rbrx rroJreft lr co6crseHur,Ix gnranteuufr
trfrelr 6o,nr,ruoe Blraqerlue ulreer trpr{BflBIta KoopAI4Har MarHrrrIIbIx Itapr
K reJrtrorpa{rauecnulr. ,(na raHofi upr{Bflar(r{ ractroJIbBoBaJrlrcb BaprlcoBItnt
rpytrnbl Bo Bperr.fl ua6lro4erluft ua ltaruurorpa{e, yBerr4qellHble $ororpa{ltn
fpynnbr, troflyqeHHr,re 6lneHo Ho BpeMeIILr eanr,rcefi r{ar}I}ITlroro troJIfl rr IlMeIo-
trIr4e OAIIHaKOsnrft LfaCrura6 C rapraMfi MaIHI{I]ILIx tIOJIeft, tr IeJIL{OIpa{r.rUe-
cHl,re HoopAI,IHarHbIe ceTHI,I, HapucoBaHHble c IIoMoqrrO SBNI Toll{e B lracurra6e
napr MarrrrrrHoto uors. Tan HaK rroJroxreHrre rrflTerr ylxe LrBBecrHo, To AoBoJIbHo
yBepeHHo yAaJlocb IIpoI{BBeCTI,I npI,IBfBKy MaTHuTIILIx ItapT It reluorpa{raue-
cnofi cerxe HoopAr{Har.

2. Peay.nrtarrr

flo rasuepenr{.flr\r Marnl{ruoro noJlt{ rpyrtra N 207 u}Ieila 8-14.YI 6uuo-
Jrfprryrc cTpyHTypy, xapaHreplryro AJr.s rolnHoro noJlylxapl{fl AaIIHOIO III4KJIa:
roJloBr.Ioe rr.rrrHo - cenepHofr [oJrflpHocrl,I, xBocroBr,Ie rlflTr'Ia - roirtr'roft uo-
Jr.trpuocrr,r. t0.VI, ItorAa rpynna IraxoArrJracb Ira qerlrpaJrbuoM MepI{AI{aHgl
Jrr,rr{r,rfl paBAeJra .ronaprocrefi (uynenaa iluHtrrt -FI 

11 ) cocraanRna yron 60"
c teJrlrorparluuecxulr ceBepHbtM nalpaBJrenr,rerr; aror yror BHaqItTeJrrrIIo He

LrBMeHr{Jrc.tr Ba Bperrfl na6.nrogerurft. Cenepuaf noJlgpHocrr, 6r,rna 6onee xou-
rrar{T}Io pacIroJIo}HeHa oKoJIo JIIrAepa, B-9.VI ee caMafl BocToqllafl alacTr, Ha-
xoAr,rJracL na 4onrore BBo, uo c 9 ua 10.\rI rparrrqa nepelxJla Ha AoJrrory
86o ra rau ocraBaJracL lo 14.VI. trllrrrepecno orMerr.rrt, aITo r{al{ paB r4MeIIHo

c I na 10.VI soanuKJIa roJIyreIIb I{ B cepeAI,IIIe lpyuilbl. FIa.runa.s c atoft 4arr,r
tllylna XOT.fl Id OCTaJIaCb 6rtuorrpnOft, nO UpaHT[TIeCHLI IIaXOAI{JIaCr n O4nOft

rroJr.yrer{r{. Oco6enno 6onr,rua.s axTrrBrrocrb B ABI{}r{eHIrflx fIflTeH BI'Iyrpr{ rpyil-
nr;r ua6lro4arracb 1t.VI.

N{arnrarnrie uo;rr.fl S-nonflprrocrr4 Bar{r4MaJII{ He roJIr,Ho o6tracrr xBocroBoft
qaoTu rpyflrrEr, rro rr HaxoAuJrucb olioJro ee JrIIAepa. O6nactu uo.r]fl S-[oJIflp-
Hocrlr B onpecrrrocrr{ Jrr,rAepa 6r,r,nr,r gonorror.ro cra6uJrr,Hbre,AoJrro}I{IrByq,I,Ie'
Id [ro?r{}ro 6r,rno upoqreAr,rrb llx ABl4}r{e}rr{fl. Tpra raa arltx ocrpoBon S-nonaprroctl'r
yAaJrocr orolr{[ecrBr,rrr, c r.re6onbllrrlMr{ .flApaMlt (6*, c, h ua puc. L, e, cM.

raxlrie [BJ). Maruurlllre ocrpoBa II .fIApa ABI,IIaJIIIoE, 6AI,IHartoBo, rrpl4qe]u
y flApa h, uaxo4ranureroc.fl B cepeArlHe rpyrlnbr, na6;nro4anocb orcraBarrtre
I\rarHrarrroro ocTpoBa or flApa. V agpa 6*, uaxo4lrBllerocfl Ha CeBepIIoI\{ Hpalo
[o.r'IyTeHrr rrlaRrroto IrflT]Ia, Uarnnrnr'rft oCTpoB ABI{IaJIC.E BlIeCTe C flApoM.
3gccs r4uTepecno ro, arro rraxoArdBrxeecfl pflAor\{ agpo 7 N-nouapnocrl4 ABtr-
raJlocb B rIpoTr{BorIoJIoEtHoM }IanpaBJre}Irlu. fl4po c uepeMetqaJlocb BMecTe

c ocTpoBoM MarIrI4TIroro rroJl.fl.
O6qan crpynrypa iloneperrnoro lrarlrr4THoro rroJlfi 6r,rna ranofi, ItaH AJr.tI

o6r,rqnofi 6rano,nnprroft lpynlbl, co BpelIeHeM oIIa cyqecrBellllo IIe MeHflJlacb,
xoTfl B oT4eJtbrrbr,\ [IecTax OTMeaIa,[I,Icb I4BMeI{eHI4fl. TaH, uplr Io.rIBJIeHI,II4 oC-

rpoBa rrpo/IoJlbrIolo noJIfl ApyIoIo BIIaHa ofioJlo JII{Aepa (rgpo 6*) ua6nro4a-
.IIOCb JIOIT&JII,IIOE I4SMETIEIIPIE IIAilPAB JIEUUfl IOIEPEqIIOIO IIO JIfl .

!,lr ucCle4o B arrrrfl B B a I,rMo cB.trBII MelI{Ay ABI4)fi eHldel\t IIfl reII r.r cr pyntypOf,
flonepeqHoro MarHr4Trroro rroJr.s rro AaHHrJr{ na6nro4enr.rft7 plaefi.6r,uu nocrpoe-
HLI rpaenropr,ru co6crneHiIDIX 4nr,rxerrrnft 25 n4ep rpyilnbl. tlacrr, rrs Hrrx
r.rr\reJra ue6olnrurae neperreqerrr,ra. Tpaexroprau co6c'rneuHblx 4nutrienltft ncex
a4ep 6r,rma ualreceHr,r Ha oAr{r{ ocxr{B B uacrura6e fiapr lvrarHuTlroto rloJr.fl.

Hii xarx4oft I{B Tpael{roplrfi orMesaroot, IIoJIo[teIII4e .sApa na cpe4rrufi MoMeIlT
rrorryqeHl.Ifl coorrerCrryroulefi HapTbI MaIHI4TIJ9IO uo,la (no oguofi U geur,).
3ro-uonox,leHr4e rrrrrra AeJrr{Jro rpaer(ropr{ro Ha ABe qacrlr: 6yRyulylo (rpaenro-
pr{rc, fioropyro upofi4er IrflrHo n 6y4yu1eru) lI flpolxeAll]yro (rpae6topl{rc, KoTo-
pyro rrflTHo ylne on[caJro) uo ouroureHr{ro H cpeAlreMy }IoMeHTy AaHrIoft Haprr,I.
flo.uyuerrurrft ranran r{eroAoM ecnrrB co6crBeHHbrx ABrr}r{eur4lft EAep corrocraB-
iltrilCfl c ranrgoft rra r{apr crpynryprr uolepeqHoro lrarrrtrTHoro rloJrfl. Sareu
6blnr,r rasMepenr,r yIJILT o I{e}IiAy npoureAlllefi rpaexTopuefi r'r opueurallueft
crpvnTvpr,r [oilepeq]rot'o lrarHrrTrroro rroJrfl I{ oTAeJIEITO yTJILI c[ Me}I{Ay 6ygyqeft

3 ]{cnecrlrr F(prrucrroii oocepuaroplru, r. 55 OD



"/"

/6

2u 60 B0'

Pli.c, 2. Ir,rcrorpauun paclpeAeJreEl4fl
yrJroB d, Me)r(Ay TpaeKToprrEr{rl rrfiTerr
LI EaIIpaBJIeErreM IIO[epeqEOIO Maf -
EI,ITEOIO IIOJI,E

rr - oTtrocilTcrbHo 6yEyulcii T|tet{Tolruil flfl-
Terr; 6 - orlrocuTerbrro npomeg,uei;i rpacx -

TOpilrI IITITCH

1/0

/2

Puc. 3. Paasocu MemAy rl4crorpaM-
MaMrr pactrpeAeJreEl,rE yrJroB a, orEo-
crarerrso 6ygyqeft (pttc. 2, a) lr upo-
ure4meii (pttc. 2, 6) rpaentopuft nflrer

80"6040

rpaeHTopr.left ra opuenrarlr4eft rrorrfl Hy Vrnrr Ct, onpeAeJr.fIJII4Cb B orAeJlbllblx
(cpe4uux Melr{Ay I4BMepeHr-rbrr\{rl rroJroE{eHr{.aMr{ n.flrrla) Mecrax }Ia rpaeH-
Toplrr{ trepeMetr{arotrtrrrxc.s a4ep. TaH r(aK c rroMotrIt,p a{arurlTorpa$a oupege-
Jr.fleTc.fl rroJrolr{eHr{e BeKTopa rloJr.fl B I{apTr4Hr'rofi rrJrocHocTtr{, Ho He ero HaupaB-
Jrerrr4e, To BHaseHr,rg yrJroB c6 6par[cb no a6corroruofr Berr4tII4Ee lt Bar{rroqeHbl
B rrpeAeJrax 0-90". Bcero 6uno raauepelF,o 222 ar.Iar{eHufl yrJla cr, uB Horopblx
94 cryqns orHoc.srcfl x 6y4yqeft rpaer(ropr{rr w l2B - K rlpoueAureft.

Bce 4arrHrre no I,raMepelrr{ro yrJroB d, AIrn 6y4ytrleft rr orAeJIbHo AJIfl npo-
rue4mefi tpaexroprafi 6urur crpynn[poBa]Ibl no 10-rpagycHblr{ uHrepBaJlalr.
Peeynr,tarsr B Br4Ae rrrcrorpatvrl,r roxaaaHr,r Ira pllc. 2. ttaxr4oe r,rs arl,Ix pac-
upe4e;renrafi flpoHopMrrpoBar{o rla eArrHrruy. Ha puc. 3 uoxaaana paauocr},
pacrpeAeJrenr.rfi ornocwreJrr'Ho 6y4yrlefi (puc. 2, a) ra nporueplteit (2,6) rpa-
exropraft rlflreH. Ha plrc. 2 lr 3 ur,r BI{AI4M, qro nepeA ABrr}Ityqr'IMc.s rl.flrl'Iotr{
cTpynTypa uonepeqHoro r{arHr,rTHoro rroJr.E opr4er-rTl4poBaHa npoI4sBOJlbHO 'lnpr4MepHo oAr,rlraHoBo cacTo HaH BAorIb, TaH I/t noilepeH TpaeHToprru' flo otno-
IxeHlrrc H npolleArrrefi tpaextoputrr, T. e. Ba ABlIEtyIr{rdMc.E Ir.flTHo}r qaqe Bcrpe-
qarorc.f, crysal4 c oprrerrraqr,refi crpynrypbl nonepeqHoro floflfl BAoilb, ceM
noilepen rpaerropuu n-srna. flpraueru sgecr, (puc. 2, 6) no cpaBneHr4ro c pac-
trpeAeJrerrr4eM orHocr4renrno 6y4yuqeft rpaexropuu (puc. 2, a) ynewrql{JIocb
qr,rcro clycaeB c MaJrbrM r4 yMeHbrrrr4Jrocb qr,rcJro clysaeB c 66nrruralr sHarre-
HI{eM yrJIoB a. CnegonareJrbHo, aro Aaer oc}IoBaHr{e npeArroJrararb, .rtro ABr,r-
}r{eErre r.srerr ilprdBoArdr r( I{BMeHeHuro crpyr(rypbr MarHr4T}roro rroJl.fl. tr4uerruo,
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Ba ABI4)fiyqI4MCfl I.IITHOM CI,IJIOBLIO JII4HIIIII IIOJI-E I,IM€IOT T0ITAOHIILIIO OpI4eHTUpO-
BaTbcfl BAOJrr, ero TpaeHropr{rr.

Ha pacupe4eJlelrl4.E, npllBeAerrlrbre Ha pr4c. 2, MorJro or{aBaTL BJII{.rrHtre

troJre caMoro r{ccJreAyeMoro .rrApa, oco6eHHo eclrr neper\feu{eHr.re ero fle6oJrblrroe.
floerouy rpaexropr4r{ rlflrerr cpaB}rr,rBaJrr,rcb n co cpeAHeft crp}nr}poft ,I11
B oxpecrHocrr.r ABr.rx{yqeroc.s u.rrrrra r 4arlnr,rft 4ens. IzIa 78 cryuaen n 40 4nu-
xelrtre rr.rrrerl 6r,uo naupaBJrerro BAoJrb HL, ,17 c,nyuanx rr.rrrHa ABr{raJrrrcb
lonepen r\{arHl{THoro uon.s. B ocraJrr,Hbrx 21 c;ryuae I4B-Ba peBI{I{x IrBMeHeHtrft
crpyr{Typbr rroJr.rr or roarmrr n roqxe uJrl,r peanr4x ueuenenufi B }ranpaBJrerrlltr
nBl{?fieHr{fi rrflTer{ HarrpaBJre}1l,r.E TpaeHToprrrl r.rrrer{ orHocrlTeJrr,Ho crpynryprJ
troJrfl' otrpeAeJrflJrrrc6 HeyBepeHlro.

flo arlru AaHrrrrrtrr 6nuo raxlrie paccMorperro r,rBMeHeHI4e optreHTarlau nmru:afr,

troIIepeqHoro noJrf oTHocr.rTeJrbHo rpaenroptrr4 rr.frrerr. I4e rex xte 78 cryrraeB
n 44 (27 cJryriaeB BAoJrr, u t7 uonepeH uona) cpeArr.trs opuerrrarlr,rr noJrfl He
MeH.EJr&Crr B npoqecce ilepelreqerrr{.fr rr-flrrra. B 20 cly.rar{x cpeAHflfl crpynrypa
IroJr.fl 3a rrrrTrroM cTar.roBLrJIacr, 6olee ynoprlAoqeHuofi u sr,rralryrofi BAoJrr, Tpa-
exTopr{u, B To BpeMf r{an crpynrypa noJrfl rrepeA rrflTrroM 6r,rna g oc}roBrroM
opr{e}rrr.rpoBarra rrorrepeH ero IBrririenr,r.s. 3ro coorBercrByer ((BDrr.flrtrrBa}rr{rc))

cr4JloBbrx .rrr,rrrrtfi Ba ABrrx{ylqurrc.rr rrflT}ro}r, arro 6r,r;no orue.rerro y}Iie g [3].
O4naxo n 5 clyuaxx rra6lroqanacr, o6parrraa Haprr,rHa, a tr{}re}rrro: crpynrypa
lrarHr,rrlloro rroJlfl nepeA rr.fiTrrorl 6r,rna uapanJreJrr,Hofi 65.gyrqefi Tpaenropur{
Ir.ETrra, a rrocJre npoxorxl[eIrIrfl IrflT]ra cTarroBLIJracb rrepneHAr,rxylrnpnofi.'I cnyuaen ocraJrr4cb r'reoripeAeJrerrrlr;rr\,rr,r.

I-Iauly.1x1ss coBnaAeHr,re opuenraquit rpaeHroplrfi il.sreH r{ crpynrypbr lo-
lepeqrroro IIoJlfl noJlyqrrJrocb l{,]rfl .EAep, pacnoJro}r{errrrbrx B cepeAr.rHe rpylrrbr
(nypa 2, 4, 5*, pttc. 1, a), u AJr.fl r{aJre}rbnr,rx flAep xnocrosofi rroJrflprrocrr{ or{oJro
Jrr,rAepa (r4pa 6*, c, h, cv,. rar{}rie [BJ), nauxyArxee - AJrfl flAep, pacrroJraraB-
trruxcfl B xBocroBoit .racru rpylnbr (a4pa ar, a2, as, €1, €2, €s, g), u gna ua-
JleHr,r{r,rx flAep or{oJro flApa Jrr,rAepa (a4pa 3a,7). Cnegonarenb}ro, rra corrocraB-
reur,rft ccxr{Ba rpynnrr c HapraM}r nola (puc. t) inoxno BtrAerrr, qro Alr.8 AaH-
rrofi rpyuur,r Frar4Jryqrxee coBrraAerrr,re opraeurarlrafi rpaexropuft u crpynrypu -1t11
ua6nro4a,nocr, AJrfl Tex ,rAep, Horopr,re ABtrraJrrlcrr s6ruafl nyrenoft trryrrtrvr
npoAoJILHOtO IIarrrI,ITHOrO IrOJI.fl, ILrAep, AaIOqI,IX BnpanJlenl,rfl rrOJI.fl UpOTIIBO-
rroJroliHoro BHana o o6;racru, aangrofi ocHoBHBrtr{ noJleM. Taxoe coBrraAeHue
yxyAmaJrocb c yAaJreHrrelr IBr4iriy[I,],rxc.E rr.EreH or nyrenoft Jrrrurr.n npoAoJrr,-
Horo rroJrfl I,I r{tr{eBllrl4x ranyrc ?rie noJrfrpHocrrr, HaH I{ ocHoBrroe none. flo-s[-
Ar.rr{orry, coBrraAe}rrre opr,renraqnft rpaenropr,rft n.srer{ co crpyxrypoft 111
Irar4ryqrrce B Tex Mecrax, rAe noJre 6rlrsrto r( rllrcro uonepearHor{y, rI oHo
yxyAtrraercfl c yBeJrr,rqeJ.rrrer{ npoAo.rrruofi cocraBJrflrorqeft ilolrfl.

Ha cnralrxax c xopolrrr{M HaqecrBonr r.reo6paxre::; fr. 6rttttr qerro Br.{Ar,tr,r Ae-
TaJrr{ Torrnofi c'rpyxryprrr noJryreHrr. flo rrrnnr 6rrno npoBeAeno cpaBHeuue
IranpatsrreHr,rii soJronon ronnoft crpynrypbr noJryreHlr co crpyrirypoft uonepeu-
rroro MarulrrHoro rroJJ.E. I{aH y}He orMerraJrocb, pflAor{ aBropoB [[3-771,
.coBrraAeHr,re MelriAy HanpaBJrerrr.reM tsoJronorr [oJryreHr4 r{ crpynrypofi nouepev-
Horo Marrrr,lTrroro rroJr-g xopouee. Oco6errno qerxo BTo Br4Ano B ceBepo-BanaA-
noft.racru noJryreHr4 Jrr,rAepa (puc. { , 6 u o), rAe r{MeJrocb ue6onr,uoe ngpo 6x
xBocroBoI"r rroJrflpIrocrr,r. 34ecr, crpy]rrypa uonepesrroro r{arrrrrr}roro rroJr.E
cI{.TIbHo oTlusaracrr or paAl{aJrbsofi r,r BoJroriHa no,rryTeHr4 To}rie 6brJrr{ rranpaB-
Jlerrbr rroqTl{ napaJrJreJrLHo lpar:rl,Iue ,EI(po - noJryTerrr), T. e. [apaJrJreJlbHo
HarrpaBJreHr4w H L.

,{,tra norlruecrsertt{oft oqerrr{I,I oplleHTa[rrrr BoJror(orr noJryreuI,r orHocI{-
TerIbrlo nonepeqlloro tr{arlJrlrr{oro rroJrfl rro Bcelu 4rralr na6rro4eulrft 6r,rna uo-
cTpoerra cvMlraprra.E lucTorpal{rra pacnpeleJreflr.r.fi yrJroB rp tlre}r{Ay rraflpaB-
JreIrI,IeM BOJTOI{OH IIOJTyTe}rI{ I4 rranpaBJrer.rl4e}I IlonepesHolo MaIHI,ITHoto IroJIfl
(puc. 4). IIa pracynxe Br.{IIr.Io, qro BoJrortrra noJryrerrr4 oprderrrr,rpoBa}r},r B ocHoB-
rrorf Bl{oirr, nonepeqHoro rroJrfl. O4naxo cJreAyer ortrferr,{Tr,, qro coorBercrBl{e
opuelrral{ll}r BoJrortorr noJryrerr[ BAoJrr, H 16wrro caMoe ryslxee, HorAa rpynna
rr.sreH r{aro,{r{.[&cL s6.rrr,rar,r qe]rrpaJrr,rroro [,repr4Ar,ra]ra. IIo Mepe y4aJrerrr4.s
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TPYIItrbI nfTEIl OT qEHTPAJII,HOTO IIEPtrAI,IAHA HA6TIOAAENOE COOTBETCTBI,IE
yxyAruaJrocb.

cpanrreuue pacnpeAeJrerrr4.s r{a puc. 4 c uo4o6Huurr pacnpeAeJreHr,rflMrr AJrfi
xpolroc{epu, npr,rBeAerrHr,r}rtrr B t14, l5l, noxagbrBaer, qro B xpolrocsepe opu-
eHTaqr{.a 4eranefi nouxoii crpyr(rypr,r BAoJrr, floneperrHoro noJrfl r $oroc$epe
IrecnoJrbr{o rysue. 3ro orMe.raJrocb rar{H{e n [15].

Hecnonr,xo xyAIIree coorBercrBrre B opueurarryrrr BoJronorr ronxofi crpyxTyp6r
rloJryreHlr BAoJrr, nonepesHoro i\rarHrrrHoro rroJr.E B sOroc$epe Molr{er Bbrsbr-
Barr,c.fr p.sAol\{ [pr,rqr{H. Bo-nepnr,rx, n xpouocsepe sJrerrerlTr,r rouxoft crpyn-
Typbr r.rMeror paBr(ep, cotrBr{epr4Mr,rfi c paapenreHlreM t{arHr{rorpa$a, u.ro xe

,,1

Pue. 4. Ir.rctorparrlta pacllpe-
AeJreEr4.E yrJroB I Melr{Ay Ha-
rrpaBJreErrfiMr{ BoJror(oE noJryTe-
Er.r r'r EanpaBJreErreM fiofiepeq-
IIOTO trTAIEIITHOTO IIOJI.B

t0'

BpeMfl paarlepr,r BoJror(or.r rroJryreHla n SorocSepe IIaMHoro trIeHr,rre. floarony
Marrrr4Trroe rroJre B troJryreurr tr{o}r{er rrMerrr 6oree :ronxyro crpyl{rypy, seM paB-
peuraeMafl r\{arHtrrorpa$ou. Bo-nropbrx, B coorBercrBr4tr c rrpeArloJlomeuueu [15]:
1) nparqeuue H1c rny6uuoft n SorocSepe, KaK Hafi4eno B [18, tgJ, uoxier
rrpI4BoAr.lTb H TOIuy, qTO eCJrLr Aalne Ha ypoBHe 06pa30BaHI4.fl HenpepbrBrioro
cneHTpa BoJroHlra rroJryTeHr.r rroJrHocTbro opr,{eHTrrpoBa}rbl BAoJrb }rarHr.lr}roro
rroJr.tr, To rra ypoBlre o6paaonaun.n 4anrroft cnexTpaJlbl-Ioff llrutur r,rarrepfleMoe
rroneperrHoe ilrarHrtTlroe rroJre Molner ulrerb Apyroe HanpaBJreHrre; 2) n 6otee
paBpelr{errrrofi xpouoc$epe cr4Jrbrrr,re Marrrrrrrrbre rroJr.E aHTI(Bnofi o6racrr4 Jrerlre.
MOryT nor{TpoJrr.rpoBarb AB}r}Herrr{e raBa, qe},r B noJIyreIIrI.

Sanmo.renue

FIa ocnonaurrr4 conocraB;nerrr,rft Hapr rrpoAorr,Hofi r,r roilepeqrror,l cocras.rigro-
trIrIx Nlarrrrrrrroro rroJr.fl c Br{ArrMr,rr{[ co6ctnerrnuMrr ABu]fieHl,I.sr\{rr .rlAep corHes-
rrbrx n.rrrer{ rroJryqer.ro, sro B uayuenuofi artrnsnofi o6.lractr,r ABrrxerrl{e .frAep
6nrro naupaBJrerro rr BAoJrb, tr rroflepeH crpynryp],r [orepeqHoro r,rar]rrrrrloro
uons. B npoqecce Tlnuxtenraft r.flTerr fipo],rcxoAr{Jrrr rrBI\{eHeHu.E B crpyr(Type
ronepeqHoro rroJr.fl, B 6orbrtrr.rucrBe cryqaeB coorBercrBoBaBrxrle nepeopr4elr-
Taqr,rr{ crtJroBr,rX :ltruufi. BAo"rb rpaexropr4rr Ba ABr{}nytrIrd}rc.rr rrflTuoM. 3ru pe-
ByJrE,rarbr HaxoAflTc.rr B corJracrrtr c AaHHr,rrrE 13, 41. Ho s nenoropr,rx cJryara.rrx
Ba ABr4)fiyqrrMc.E rrxTrrorr crpynrypa [onepeqHoro noJrfl crar'roBtrJracb 6iluexoft
n nepnerrAr4xynaplrofi R Tpaer{ropr.rrd rrporxeArrrero rr.ErHa, ror.s nepeA rrfruorr
oua l\[orJra 6rrrt, no.rrr,I flapaJrJreJrbHoft rpaen:ropralr. CoruaAeHl{e rpaerroprrfi
IrgTeH C HailpaBJrenl,Ier{ rollepeqHolo noJrfl Ha}rJryquee AJIfl Tex .EAep, I(oTopI,Ie

ABr4raJrr4cr, orioJro rryrenoft JrI4r-rLIrr npoAoJrbHoro MarHI,ITrroro rroJr.E, r{ AJr.E I[a-
JreHbnr{x .sAep rrporr4BofloJro]r{Hofi nonapnocrn s o6nacru, Baufroft ocHoBr'rbn{
rroJlellr. flo-nn4ralrouy, coBrraAeHr,re oprrelrraqrafi rpaenroprafi rr.flTeH co crpyx-
rypoft 111 Har{Jr}r{uree B rex Mecrax, rAe r'rarHr,rTHoe rroJre 6nrnsHo K sucro
troilepeqHoMy, tr{ oHo yxyAruaeTcfl c yBefltrqeHl{er{ npoAoJrbHofi cocTaB,[xroqeft
uona. C.ne4yer orMerr4Tb, qro HaMrir npoBoAuJrocb cpaBHeHr{e }1r 14 co6crBeH-
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nlrx ABI4)rieHI4fi [flTeH B Haprr,rHHoft unocxocrr,r. co6crseriHr,re , ABI,I]fieHLrfl
rlfreH npoucxoAflT Ha rloBepxHocru Conuqa, B To ?r{e BpeM.fl Marrrl4THoe troJre
pacilpeAeJreHo B rrpocrparrcrBe. Cle4oaarenr,no, aS$eHrbr rrpoeHr{r.ru [o-paB-
I{o}Iy BJrllflror Ha Hr{x. Bolee o6ocuonanurrnr 6r,rro 6r,r cpanueuue co6crnennrrx
gwtrxer'Iufi c BeprlrltaJrbrlb]r\{r,r u ropr,rBoHTaJrLHr,rMI4 orr'rocr,rreJrbHo rroBepxHocrLI
Co,nuqa cocraBJIfKlrqlrMu BeKTopa rvrarrrrrlTr-roro rroJr.rr. Ocuosuoft nHnag uo
ABulr{eHr{ro rrflrerr 4aru na6rroAe}rr,{.fl B-{2.VI, I(orAa rpynua 6r,rla B npeAe-
nax -F30o or qer{TpaJrr,Horo Mepr.rAr4a}ra. floaronry lrornuo curararr,, uro a64ert
ilpoeHrltrI4 CyrqecTBeHHO He rroBJrrir.EJr rra pesyJrbraTbr,

Cpanueuue roHltoft crpyl{rypbl noJryre}rr{ tr nonepeqrroro MarH}rrr.roro uoJr.s
ITOTtrSECTBEIIHO IIOATBEPAI,IJIO IIOJIYqEIIHI,IE PATIEE U2'L61 PE3YJIbTATbI O XO.
poruefr opuenral{Ill{ BoJIoI{orr rroJryrerrr,r BAoJrb rronepeqnoro MarHtrrrrroro troJr.E.
Coo:rnercrsr,re oplreuTallrltrr BoJroI{oH noJryrerrr,r BAoJrr H16wno caMoe Jryqilee,
KorAa rpynna nflTeH HaxoAIlJracB s6rr,rer,r r{eHrpaJrbHoro }reprrAr4aua. flo irlepe
yAaJreHr,rf rpynnbr or rleHrpaJrlHoro Mepr,rAr.rarra na6;nro;laeuoe coorBercrBrle
yxyAruaJroc6.

B aaxrro.rcur,re npr4uorxy r{cnpeHHroro 6raro4apnocrE, anaAervr}rxy A. B. Ce-
BepHoMy Ba BoaMo)nuoct, pa6orarr, n HprrucHofi acrpo$uauuecxoft o6cepna-
TOpI4r,r I4 r{CrroJrr,Bogarb na6trro4are;rtrrr,rli Marepr,raJr o6cepnaroptrrr, }rayqHoMy
pyltoBoArrrerro C. 71. lonacrcxy Ba nor{oub r,r Brrr,rtr{arrue x pa6ore, B.A. Ho.
ToBy n ,(rH. tr{. tr4praureny Ba rroJreBrrbre o6cyli71elr,ra.

15 r'ran 1975 r.
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Torr LV, {976 r.

' [Byx JIOKAJTbHBIX pAAr[OrrCTOrrHr4KOB HA COJTHUE
B HOPOTT(OBOJTHOBOIA qACTr{ CAHTrIMETPOBOTO IrIAIA3OHA

I I A. '@. Eauypuu, A. C, finoparunn, H. H. Eprourer
'

Pacclrotpenr,r cfiexTpaJrr,Hr;re r,rrrAer{cbl AJrfi AByx JroHaJrbHIJx r,rcrorrlrr.rnoB na Connqe
B r.rHrgpBaJrax glun nonu 3,5-2,5 tt 2,5-I,9 c,w. Sraqenlrs c[exrpaJrbHr,rx lrrrAencoB AJrE
JronaJrbuoro rrcroqur{Ra, cBraaulroro c rfaJroanTr{Brroft rpynuort, BaMerrro Bbrure coorBerbTBy-
rcq[Ix SHaqcEr,Iii 4JIn 6o.nee axrtnnoiii rpynnrr. flo nrepe pocra Bcrrbrrtresnoft axrr4srocrr,r
uocreguefi rpyflfibr rr Bo3]rlrnHoBenr,rr n ueri MorqHbrx paAr.{oBcnJlecHoB BHaqeEr,rfl crleRTpaJrb-
IIbIX IIHAe}(COB B yKasarrrrIJx rrHTepBaJrax cyqecTBeHHo yI{eHLmaIOTcfi, fipfiqeM Crrer(TpaJrb-
uni lru4exc B ArrarraaoHe 3,5-2,5 c,r, trfo]r(er npr,rnr,rlrarr orprrqareJrbxble 3rraqerrrlfl,

ON THE SPECTRAL INDEX OF TWO LOCAL RADIO SOURCES ON THE
SUN AT SHORT CENTIMETRE WAVELENGTHS, by A. F. Bachurin", A. S. Duorya-
shin, N. N. Eryus;heu.- The spectral indices for two local radio sources ou the Sun in
the lvavelength ranges 3.5-2.5 and 2.5-1.9 cm are considered. The spectral index values
for the local source associated rvith sunspot group oI small activity are considerably hig-
her than those for the more active sunspot groupr.iwhen the flare-activity of the last group
is on the increase and the great flare-associated radio bursts originate in it, the spectral
index values in the mentioned r'vavelength ranges decrease essentially. In this case the
spectral index in the lvavelength range 3.5-2.5 cm can have negative values.

Cnenrpanrr-rblfi [HAeI{c trBrrrercn saxruofi xapanTepr,rcrr,rxofi JroHaJrr,HErx
paAr{or4croqHrrr(oB Ha CoilHrle. HaH yHa3brBaJrocb paHee [], 21, AeraJrbHoe
plByqeHue ero Mo]r{eT I{aTr, AorroJr}rr,rTeJrF,Hbre cBeAeHr,r.E o6 aHrrasHocrr{ rpynnbr
rrETeH, c Itoropofi cB.rltsau aror JroHaJlr,nrrfi uc:roqnrtn.

Sgecs paccMarpr{Barorc.fl cner(TpaJrbFrbre rrHAexcr,r z B rr}lrepBaJrax I(Jrr{H
aoru 1,3,5-2,5 v 1'"2,5-1,9 c,lt, AJrfl AByx Jror(aJrbHbrx rlcTor{Hr,rnoB rrplr npo-
xo?r{AeHr[u IIx ilo Ar4cr(y conuqa. ogun ua JroKaJrbHErx r,rcTosHunoB cB.sSarr
c rpymrofi rrnreH Js 96 t3, 4l (Mc Nlath Region 13043 t51). (eurpaJrblrErfr
MepLrAr4aH rpyrrila rpoxoAr4Jra 3.YIl 1974 r. MaHcr.rMaJrbHyro rrcrlrHHyro uJro-
qaA6 ,Sp : 1300 MuJrJrr4oHHr;rx AoJrefi noJryc{epbr Co;rHqa (r'1. n. u.) rpyrna
rrr{eJla 4.YII. flpr.r arou [JronlaAr, Har46orr,mero flrrrua B rpyrrrre cocraBJrflJra
7ltl rnr. A. n. c MarHr4rH6rM rroJrerlr 4300 ec. B ganuofi rpvfine BoBHr4nJro Mr-roro
BCIILIIIOH, IIefiOTOpLIe I43 HI{X COIpOBO}1{AaJII{C}, MOUIHI'IMII BCIIJI€CHa]II4 paAI(O-
[3Jtyt1s11rr. floc.ne B0ITbILIIKT{ 4.VII 6r,rnra aaperrrcrpr4poBaHbr ]tocMlrqecfir4e
ryqu c aHeprrdefi {0-60 ll[ea 16].

,(pyroft JronaJrr,Hbrfi r4croqHr4n cB.flBalr. c rpyuuofi rrflreH Ni 99 I4l
(Mc Math Region 13057 [5]). Dra rpynra ilpoxoAr4rrra r{er{rparrbHrrfi uepra4ran
14.YII rr npeAcraBilflra co6oft Hpyrrlroe yHr,rrroJrflpuoe rsrHo c Maxcr,rMaJrruoft
ucTIaHHoft [JIon{aAbro Sp : 515 I'L A. n. c He6orr,ilrl4lvr qucroM MaJII;IX rIflTeIr
(o6qar rrJrou{aA}, B eror Ae}rb cocraBrrflira 565 M. A. rr.). HanpRmer-ruocrb Mar-
III,ITIIOIO IIOJI.E IJIaBHOTO IIflTIIa B AeHb npOXO]I{AeHLIfl IIeHTpaJILHOTO MepII-
nr{aHa cocTaBJIflJIa 3200 ec. B noxatr,norr paA?ror4rcToq}rrrr{e, cB.EBaH}roM c rpy[-
floir N! 99, ncnnecxoB paArdor.raryqeHr,ra Ba rreprdoA ]ra6rrroAeHrrfi ne 6r,rno.

?0



Ha6nroTleHra.s paAI,{orIBJIyqeHI,Ifl }nflB&Hrrr{x Jror{aJrbrbr\ Lrcrorrrr}rr{oB nJJo-
Botrtr{Jrr.rcL va 22-uerpoBo[,r paAr.roreJrecHorre ltpnucnoft acrpo{lrsravecxofi t6-
cepBaropr,rr4 AH CCCP oArroBpelre,+ro rra rpe* norrax: 3,5,^ 2,5 v l,g ;;.B xasecrse paAxoMerpa r.rcrroJrr,BoRaJrc.fl paAr{onoJrflpr,rrrerp, o,,14catrtre r{oro-poro AaITo s [6]. Ha6JTIoAerII,Ir BaH.rTIorIaJII,ICrr B cr{aHr,rpoBarrr{r{ Jror{aJrbrrr,rx
trcroalHultoB no 3r{Baropl{&JrbrrDrtr{ Koopl(}rrraraM q, n 6. IIo Barrr4crrr{ paAl{o-
uBrvrIeHI'Ir{ oqe}Il{BaJlacb clel{Tpa.TrbT{at{ rrJloTrrocTb rrorolta S na pacc}rarpl4-
BaeMr,rx BoJrrrax. Mero4uxa oilpeAeJreHr.r.s S onr.rcaua n [t].
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SgaseHug rlJlorHocru rroror(a paArrol4sJryrrerrtrfl rra , ynaBarlubrx BoJIEax
rrpr.rBeAeHbr B Ta6Jr. I g,I.nucro,tHr4Ha, cBr3aHHoro c rpytrIloft J\li 96, II B Ta6r. 2
EJI.g [croqHuna, cBflBaHHoro c rpyrlloft N! 99. IIa ra6il. 7 n 2 Br{Ar{o, rrro
BIIAqEHI{.E trJIOTHOCTM NOTOHA AJIfl NEPBOTO UCTOqHI4KA(N 96) B CPEAHEM B HE-
cHoJrlr(o paB Bbrtrre, qeM Ar.E Broporo (N 99).

Ha' ocnonauutr Aarrnbrx ra6Jr. 1- u 2 drrnra nrr.rucJreubr cne6TpaJrblrbre trH-
AeHcbr JroKaJrbHbrx r{croqHrrr(oB B r{HTepBaJrax AJrr4r{ BOJIH 3,5 -2,5 m 2r5-
1,9 cn tro $opMyne

ln (,S, /,S, )
n-\ ll zt'- ln(\a/lrz) ' ..

7t

Ta6nrqa I

Ta6ruqa 2

5.1022 6m/Jil2.?1+
II  BOJIHE

2,5 or | 1,9 cm

2,5 cn, 1,9 ctt 1,9 ctt
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rfie r91, , ,Sr, - IIJIOTHOCTII trOTOItoB paAuo[BilyueHtrfl Ha BoJI]Iax ]4 u ]u,

COOTBETCTBE}IHO,

Pesy;rmarrr [peAcraBJIeHLI B BI{Ae rpa$llltoB ]Ia prrc. I u 2,

T4z p:r.c. t nuguo, qro Ba BpeMfl rlpoxoll{Ae}Il4fl paAl{oucrosHlrxa lro AI{cHy
Coruqa clenTpaJrr,Hr,re I{HAeHcbr t\ rt tl,s npereprreBaJll{ Batr{erIILIe rrBMeHerlr{.a.

B neprao4 uara6oltrueft antzslrocru rpyn[],I, HorAa Ha Bo.rIHe ]" : 3,4 cn
Ha6rroAarucr, BCTIJIe0HI{ c rrJlorHocrr,ro rroror(a uBryrleIILIrI B MaKcr{MyMe

Srno* ) 1000.10-22 eml n2.et+, Bewr4urrbr nr tr nz ltmeilrr trII'II{rI}{aJIbHbIe aua-
qelrr,If. Cuexrpa;nr,nrlfi uHllenc rL1 npI,IHI{I{aI SHarIeHufl, 6rltattlle It IIyJIro I{
Aa[re oTpI{r{aTeJIriHbIe. Bo sce 4uI,r na6.nroger'urfi, 3a I{cHIIose}IIIe]\[ 1.VII,
n, ) nr. Tanun o6paaolr, B AHLI t{al{crlMaJrbHofi attrr'Inuocr}I rpynlbr upollc-
xoArrJIo cyqecTBeHlroe yrrJloTl-reHr{e crrenTpa JroHaJI},HOIO I4CTOTTITI{Ha SO BCefi

paccMarp;Baeuoft KopornoBoJruosofi sacru carrrl{rllerpoBolo EllanasoHa. 3ro
oslraqaeT, arTo tr{ancrdl\{yt\{ cflenTpa no ]Iepe yBeI[seHLIfl aI{T],IBIIOCTIII IpyIInbI
rrflrer{ Ni 96 crueqaJrc.E B cropo}Iy Hoporl{r{x B0JIH.

LIa pr,rc. L n 2 cJreAyer, rrro BrraqeHlr.rr crreHTpaJrr,Hr,rx I,IrIl(eHcoB AJr-fi "'ro-
rtaJlbrroro ucToqur{Ka, cB.EBaHHolo c rpyunoft J\& 99, SarreTHo BblIIr€ 3H&rre:aufi-n

AJr.[ rpy11nrr N 96. Cne4onare.nb]Io, clexTp JIOHaJIbHolo ]IcroqHrana N 99
srar[reJrr,Ho npyqe, qeM clexTp I,IcrosIII,IHa ]li 96, r{ coorBercrnyer o6r,runo

na6rro4aelroMy cpaBrrr,rreJrr,rro 6rrcrpolry_pocrv rIJroTlIocrI,I rlorolta c yBeruqc-
HI,IetI llirr,rrrEl BoJIHbt B I{OpOTI(OBOJIUOBOfl rIacTU caHTllMeTpoBolo AIIarIaBolIa.

Pesrolrrapyn, tvrolriHo orl{errrrE, cJreAvroqee. Srra.renug cfiel{TpaJrbl{blx I,III-

,{encoB B Ar,rarraaollax AJTI,ITI notn 3,5-2,5 u2,5-1,9 car, gtn Jrona,ttr,Horo }rc-
TOTIHIIHa na Co.nnqe, cBfl3ar{lroro c NraJroar{Tl,Innofi rpyuuofi, Baltetrro Br,IIJre

a

Z

9//lJ/5/7
//tuta /!i/4;:.

Prrc. I. tr{sneEeufs cfiel{rpaJrLrrbrx
I{rrAeRcoB /? B Ar.rafiaaorax 3,5 -2,5 ctt
(rpyxrnrr, n) u2,5-1,9 c,rz (tpe-
yroJl6ElrHI,r, nr) gr,x JroltaJrrrloro
paAl{or{croqur,rxa na Co;rnqe, cBtr'
Barruoro c rpynnoi,i nxten N 96[3]
B rruH{rleii qacru rotlt{aMH uatrecerlbr BHa-
tIerltrs nJrorilocloft tro'ruKots pa^noBclrJrcc-
r{oB Ha BoJrrre ?u:3,1+ c.n [7J, rroropsrc loa-
Hr{HJM B oror-I o6lacrlt 3a [epilotr rra6rl]-
,qerrlrr'r [7], trpflqeM yqurrrBaJrtrcb Jrrrrrrb
BcrrJrecr(rr c Smax )- 10.Lq-zz en!N2.al+

Puc. 2. llalteneurnr cfier(rp&Jrbrrrrrx
r.rrrAel(coB r? B Ar{arlaaouax 3,5-
2,5 c.u (rtpyxur.t, n1) u 2,5-1,9 cat
(r:ounr,r, rrr) g.rn JoKailbroro Ilcroq-
Hr.r(a Ha Cornqe, cBqBauroro c
rpynuoii nqreu Ni 99 [4]
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CooTBeTCTByIotr{ux BHaaIeHtrfi AJIS 6OJIee aHTI4BHofi r.pyrltrbr. ' C pOCTOU BCnbI-

rlreqnoft aHTI,IBHocrI4 IpyIInbI N 96 anaceHufl CtreI(TpaJIbHI,Ix I'IHAexcOB B yxa-
SaIIHLTX ?IIlTepBaJIax AJIUI'I BOJIH Cyq,ecTBeHIIO yMelIbIxaIoTC4r: npwleM cleH-

rpaJrbHllfi IlH11efic B AIIanaSoHe 3,5-2,5 c.,tz ]uorl(er npIl]IIIMarb oTpI4IIaTeJILHbIe

3HaUelrlr.fl.
Br,rpaxaelr rJry6oHyro 6naroAapnocrr, r4HE(eEepy M. A. Muponony 3a o6ec-

treseHr.r; pa6orbl paAlroMerpa Bo Bpelrfl IIa6ilIoAeHI4fi.
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AHAIEMUfl. HAYII CCCP

I.{SBECTI{fl ITP},IIIICHOU ACTPO(D}I3UqECI{O,I OECEPBATOPI4I{

Tou LV, 1,976 r.

HETIOTOPbIE OCOEEHHOCTI{ @JIYIITYAIITTIIA IIHTEHCI{BHOCTIT
o BCTIIECHtf'ffi 

fif T,ff#^l%1T 
co rIII uA

IO. @. Ioporcrulfil H. .fl. Hunoaaer

Ha oc*ose lrgyrre,rrff aanucefi paAr4ou,ryrlenr.alcornqa, ,,o,,yqe,Ebrx Ea paAr{oreJrec-
xoue PT-22 }tprrucnoft acrpo{r,razuecrioi o6cepraroprlr AH cccp c shrcoxoft ,il;;;;;_
EocrEro r'r lrauoft uocrogusoft BpeMeErI, tronaaauo, sro B Terlegr{e troBbrltre,Eoft axrranuocrrcoruqa $ou ,ryn'onofi 6ypu uoxer [ctrhrrbrBar], ,,ep,noArsec*rae srynryaqrrtr c treprroAoM0'05-0,15 cerc lr aEfrfifrryAort nopa4na;{-2% rroJrrroro troroxa. Mop6ororuuecnoii oco6eu-
EOCTb() EeKOTOphIX BCtrJTeCKOB rnyuonoft 6ypu xurrotc.q xoJle6anuf trJrorrrocrrr rroror(a
o uepeueuroft AJrr4TeJlbEocrbro' rIJIaBrro ltenxrorqericx B Teqeur4e co6riruxu upe4erax or 0,1
ao 7,0 cen' Hanra'rfie rarr'rx xote6aurafi npocnextr{Baercff r4 B Aocraroquo paanrarofr ruy,tonoftSype' B BbrrltrcJrerrEoM HaMr4 pactrpeAeJreur{fi qacrorbr rro.sBJreurrtr BcrrJrecr(oB ruynaonoft 6ypuuMerorcfi Mar(crrMyM6r, coorBercrByrorqr.re nore6anrr.flM c trepr4oAolt ot 1,7 go 40 cen. ato cnu_
fieTenBcTByeT o Tolf, qTO BoBIII{REOBOEI{O BcIIJIecRoB BO BpeMrI myrrloroft 6yprt caxaano c aot-
EoBhrMrr [poqeccaMr{ n arlroc$epe Cornqa.

SOME PECULARITIES OF THE INTENSITY FLUCTUATIONS IN SOLARRADIO BURSTS ON THE METER WAVELENGTH, by yu. F. yurouskii , N.ya. Ni,_lcolayeu'- Solar radio emission registrations with a high sensitivitf and a small timec'onstant obtained with RT-22 radio telescope of 
_the Cr]mean uriropnysi"at observatoryof the Academy of Sciences of the USSR were studied. It was shown on the ground o{ thisstudy f'hat during periods-of higher aotivity of the Sun the flux density on the meter wa-velength rnight have periodic fluctuations with a period of o.os-o.ri; and an amplitude

'of order l-20/s of the total flux. Fluctuations of the ,flux with the duration smoothlyvarying from 0.1 to 1.0 s in the course of the event are a morphological property of somlbursts and noise s[orm background. oscillations of such kiniare plesent in a good evol-ved noise storm' There a^re maxima in the spectrum of the noise Jtorm oorresponding tooscillations with periods from 1.7 to 40 s. This is the evidence ro, trru upp.urance of burstsduring a noise storm as not being random events.

llayueuue BoJrr{oBr,rx trpoqeccoB n armoc{epe corHqa flpoBoAurcfl prrrrn]rr'rMu MeroAaMr,' B TOM_ql,CJre r,r. pa4uoouamiecxz.vru. Braro4ap.fl coBeprtreHcrBoBarrr{rc rexHr{nr{ ua6rro4eurafi co npeMeuem o6uapyxranarorin sce 
-60ree

'foHfirre no4po6nocrr4 B xapar(repe paAzor.rBryneHr4fi 'c"OOorIr. gao 
"pr"orra1 leg6xolllMocrtr yroqueHufl cJrolltrdBlrruxcfl Bsr.rr.aAon o Sraazuecqr,rx ycJroBr{Exa coilIleqHofi armoc$epe. Hanpuuep, Mnelrrae o roM, qro r43Melre'rre rrJror'ocTr,TrroroHa B'O BpeM.s urylronoft 6ypu Mo?r{er paccMarpr(Barbc.fr r(ag c;ryuaftur,rfi[poqecc [1], yxte HeJrF,s.fr cqz.ir" 6eccnopurru, raH Kar( B r4ccJreAoBaHUa I21[oKa8aHo, qro BEA rrr.ar(oqacrorHoro cneHrpa {oua urynroaoft 6ypu 
"u 

aoor:EercrByer Br{Ay cremrpa cnyuafiuoro. ilpoqecca.
f,Ipzurauan Bo BHl'Ir[arrr4e r{BJro}fieH,oe, ru,r trpoBeJrtr flccJreAoBa'r{e BctrJrec-Hosofi RoMrroueurr,r coruerrrrr,rx firyMoBr,rx 6ypr-c q""i- ;6"uiy*""r, Hanux_ru6'o aa.no_lronrepuocrefi no $.nyxryar{r{.Ex rrrroruocrrd troror(a.
,{rn o6pa6orHr{ ucrroJrr,BoBaJrc.s ua6,rro4arenrurrfi lrarepr{aJl, rroJryqeunrrfr

EaMtr B pexa.6pe lg67 r. c rroMoqbro paAtroreJrecxoua pr-22 ,ra sorrd r$7 n.
74



Slra.rurertHaa co6uparoqafl floBepxrrocrr, Bepriana paAlroreJrecltona rroBBoJIIIJIa

Irpr{ r4crroJrt,soBar{nl{ cTarlAaprl{ol'o },roAyiltlquolll:Iol'o paAl4oMeTpa c uo.nocoft
trpolycnaHrrr. 3 Meq yMeIrbIIrr{rE, nocro.fll{Ilylo Bpe}telrlr perrrcrprlpyrcu,ero
uplr6opa Ao 0,01 cen 6eB Balrerrroro yBer[qeFrr,rfl rrryr{oB }Ia BarI],ICI,I.'Perncrpa-
ru,r.E npolrsBo/(r,rJracb ua 35-un, Itl{I1or.[eHr(y c no]'rolr{blo ruefi$uoro ocIIrI.[-
rorpa{a Mll02 c BepxIIr,II\I yacrorru,rrr lrpeAe.xor'I perI,ICrpaql,lu 2000 ?Ll

(0,0005 cen). lll.yur,r rra Barrucr{ [pa]rr[qecnrr orcyrcrBo]larr{. To.luoctr, petn-
cTparlr{r4 onpeAeJrrrJracb .rrr4[rb ]rrr4pr4rrofi cBeToBoro lrfrrHa ocrlra"T.uorpada ra

cocraBJrt{Jra or(oJro t % noruoro rroroHa paAr,rouaryqe}Il4rl CoJIIrqa. Bucoxufi
ypoBerrb ctriltllaJra Id Ma.fiafi fiocToflrrrafl lrpoNre]rrr IIOSB0JrI4JIII uSyrraTb BclJIec-
Hu 6ee ucxameuufi, cB.rraaHrrr,rx c uyrlarrr4 arrnaparypbr ra BJrl,r.rrrrr{erl ll}rre-
rpupyroqefi rqenra.

Aualns uryuoroft 6ypu n ee paaBrlroNr Brrl(e rrpr{ rrenpepblBrro cJreAyrotr{r4x

Apyr Ba Apyror[ BCrrJrecHax paauoii rrpoAoJIl,riI4r]eJrbrrocrI4 I,r I4IlreIrcI/IBHocrI,I
Becrrl,ra Barlly[rrerr. Beponrnoe ]ra"TroTrierrr,re co6urraft erle 6orrlte ycJIo]I{}IrIer
BcIo r{aprr4rry. B cnaau c,lrI4M cr{aqaJra nmr nrt6pa.nlr Ar.tr I4ByqeHI,ItI Te r{o}IeuTbr
BpeMenrd, ItorAa co6r,rrlas ruynronofi 6ypu 6r,r;nu pe;1nl{r{u, c rrerxl4rlu IzHrep-
BaJIar{}r ilIeirtAy rrI4N{I4.

IIau6oree Bairtlrble peByJrLTarbI, trafi4enlrue Har{I4, cocrorrr B cJJeAyIoqenI.
B ueprzo4 rroBr,tuleHHofi axrr,rsHocur Cotnqa B A.IerpoBot'I AI{anaBoI{e (c;ra6ax
[rylroBa.rr 6ypx) yponerrb noroHa r{oiter rlcrrbrrrJB&rb BocbIrra upuueqa']re"rbuble
ilepuoAuqecr(r4e HoJre6a:ntrfl 6ea Bal{errro 86rpilirior{rrJrrx BcrlJlecrtoo. llplruep
Tar(oro co6r,rrprg rol{aBaH Ha plrc. L, a. Llepuog rione6arrr.rli n qalruoll c.ilyrlao
cocraBJrflJr or(oJro 0,17 cen, aN{[JrI4rvAa 6rrna uopa4na 1,5]( rro"rruoro IroroHa.
flo4o6ur,rfr xapa(rep r{B}renerrr4.s rrJrorrrocrr{ rloror(a c nepl,IoAon upra6;rizau-
reJrrrrro 0,25 cen na6ruo4arc.a raxrlie aBroporll [3] na rlacrore 460 l[ery 2t.III
1966 r.

Saporri4eune BcrrJrecxoB rrprr HarI4aIr.Iu nepl4oAl,rqecnrax {nyttryaqnft nr,r-
rJr.Eltr4r KaH yBerrlqer.rtrre ax{rlJlt4ryAbr I4 nepr{oAa none6anr.rfi (prac. 1, 6). Og[ano
ua6rro4arorcfl rar(lrie clysarr, norAa BcnJrecxr4 HaH 6Lr l{aJro}IteHbr Ha nepI4oAI4-
qecnr4e r{oJle6arrl4tl rroroHa (puc. 1, a). Mo[iuo [peArIoJIo]tiI4rE', qro B trepBoM
cJlyqae [poi4cxoAr4r anrr4Br43aqr4fl oArror0 r.r roro ]He qeHrpa ar(Tl4Brrocrr{,
0TBeTCTBeH[OrO 3a BOSHI{HHOtser{Ue HaIt neplloAl4qecrtoft rtouuone}ITll, TaIt I4

Ba rerrepallrrro BcnJrecnon. Bo ntopor{ cryrrae, [o-B],rAr4Mor{y, reHepaqrrrr BcnJle-
cr{a u nepr4oArrrrecHrax {ryrttyaqrafi flpol4cxoArrr B paBlIztIHIrx I{eIIrpax aK-
'rll BlrocTlI.

flpno ur,rpair{errHr,re ilpoAoJI)rtr{TeJIr,Hbre nepl{oAllqecxrle HoJIe6arrrr-s rroroI(a
Ire .flBJrrrrotcg o6qaarenr,Hr,rr{ co6rJTrrel,r npr4 rroBrlflrerrrlofi axtrannocrra Co.nuqa.
lopaa4o qau1e roror( Ro Bpel{rr cna6ofi uryuonofi 6ypu racnr,rTIJBaer xaorl4qe-
cnlre rro;ne6arira.s 6cs BaMerrro Bripalrielrnoro Aollraul{pyloqero nepl,IoAa. llpr-
rrep ranoft Barrr4cr,r npcAcraBJrerr rra pr4c. 2. Ha BbrAeJlerrr{or{ (lptrrlrenre Nro;l{rro
flclro pa3Ir4rr1,11'b rrJraBrroe r43L{eHe}rl4e AJIrllTeJlbrroCTu s.rtyHryarlIaft o'r tto,rre6arruq
H nore6arrraro B nIlel\eJIax or 0,11-r 4o 0,5 cer..Tauofr.(cxar.Iltpyrou,uftr> xapaxtep
I{3}reHeHrrfl AJrr4TeJrbrlocrr4 noJre6aHrait nnorrrocrr,r rrorol{a Bo BpeNrs cna6oft
myuouofi 6yprz ncrpeqaercr{ ropasAo ararqe, seiu crlroro nepl4oAr,rrrecl(I{e ItoJIe-
6atvs. flpra crolr C o4rauanonoft neporrnocrr,ro o6lrapy;'nranaercr{ HaH yBe.[r4-
qeHl,{e AJII4TeJILI{OCTI4 CO BpeIIeIICnl, Talt }I ee yNIellIrUIeI{I4e,

Eorree rrerrto Batrrearerrlryro Banorror{eprrocrr' trroirirro ilpocJreAr,r.Tb ira npl4r{e-
pax Bapo?riAarou{r4\c-fl BcrrJrecnoB. Bo rcer rra6rro4anrul4xcfl I{a,\IrI cJryrla.Ex.
BCufleor(rl npoAoJllrir4reJrbrrocTr,ro 6o.iree 1 ceq !t\[.eJr\l c"norrir-rt,rfi upelteunor? upo-
r[lrnr,. XapaHTep r4ar{errer{I4q [Jrorrrocrl4 rroroita Ba Bperr.E irir4arrl4 iranoro BcIrJIe-
cna Bo urrorr4x c.rryqaflx T no.[e6arelrrr,rft c neperrer]Eofi qrrale.nurocTbro
or rto;re6arrrdr{ r{ r{oJre6aur4ro. IJa prac. 3 npe4ctanJrerro Hecltonr,no co6rrrrzft
uolo6rroro poAa. ,I{.nr.rle.nt,rrocrr (uyuryaqrafi norona B TerreHue BpeMel{n
?r{rda}rr{ BcnJrecHa rrra6o yne.rrrarrr{Baercfl (prac. 3, o - u), nu6o yuennmaercfi
(pr". 3, ? e).

O6uapyirieruJoe lra cpaBrrrrreJrr,rro rrpocilrrrx BcrrJrecltax cna6ofi rrHTeHcI4B-
r{ocrr4 oro ,{BJler{r4e, rro-BrrArrrllo}ry, nprlcytqe IUyMoBofi 6ype r4 B ee paaara:roft
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Pue, l. flepnoAr,ruecntle rore6as[E rlJlorrocrrr rrorona (a), uoaur.6roBeErre Bc[Jrecr(oBI{aR pesyJrbrar yBeJluqeEl4fi aM[JrIrryAbI r.r Alr4Te.q6Eoc?[ [eprroAr.rrlecnrrx xolreoaur.lt ir1xEaJIO}IteEr4e IlepIIoA[{qecftfiK r(o]re 6asuft ua BcrrJrecKoByro atilmnocrr, (a)

/[-22fi/n/il2,?q

2.1 4.r67t,ua
Pn.^'2- @ryrryaquu {ona uryuonoft 6ypr c ,,epeMe,Eoii A,rrenruoctr,o

dopue, Ho Macr(upyercfi HaJroir{eur4eM paaruqubrx co6brr[fi. Teu He Merree
E IIeItOropLIe MOMeIITbI BpeMeI{II IIJIaBIIOe I1I3N[eHeHtre AJII{TeJIbEOCTU XOne6aIIzft
IIpocJlemI'rBaeTcfi AoGTaTosHo rlarJr.trAlro. Ilpzrrtepou MoE{eT cJly}nr{Tb yqacToq
sarrtrclr cpaBrrr4reJrbrro c,rJrbrrofi myuonoft 6ypu, uprane4euuirft Ha pr4c. 4.Ha nsr4eueuuou {parMeI{Te qerno BaMer}ro r4,Merrerrrde AJlr{TeJlbtrocrr{ Ho-yre6asuft.

, Taftlrlr o6paaonr, trpoBeAeIrHbIft nar.ria arraJrrn B aauraceft rro6a3brBaer, qro
snynryaqru{ troror(a 

_B_o BpeMfi ,ryuonoft 6ypz ne ,rr"a""" cnyuafiuoft
syrnqreft BpeMer{n. Mop{brorr,rnetxrae o"o6ulrrrocm u".rr"ar.oB cBr4AereJrb-
crBylor o Ilall4silI4 none6arenllrbrx rrpoqoccoe ilz6o B rircroqrrrrne reHepaqtrr4,
nr'r6o na rryrl4 paclpocrpaHeHI4fl paArroBoJrH a armocrpepe Connqa. Mraniu*ranuluirft o6uapyxterurrfi IraMia rIepI4oA Drr4x BoJrrroBr,rx rrpoqeccoB cocTaBJrfler
o,05 cerc, r. e. upu6nr{Hasrc.rr n [peAeJry pa,pertra,oqefi'cnoco6no"r, .rprrl-
nssmeftcrr HaMr[ atrrraparyp6r.

_ cyqecrnoBaHr{e noporxonepr4oAllqecnlrx HoMftogerrr B cocTaBe ruyuonoft
6ypu nano4rrr IIa Mr{cJIr, o BoaMo}n.ocrra cyqecrBoBaHurr v 6oree 4orroileprdo-
AI'ItIecRI4x xone6auufi. O4naHo HelocpeAcrBelrHoe Br{ByaJrbrroe BbIfiBJrerrrre
TaftRx ItoM[oEetrT sarpyAlreEo, TaH ItaH B DTOM cryqae M6r Br,rHy.rr4errbr pac-
cMarpEBarb myMoByrc 6ypro n ee pasnrzrofi {opue," RorAa "*o""r,, crreAyrcr
Apyr Ba [pyroM r{eupepblBrro, n, na reperrft B3rJlfi,q, xaorr4q}ro. c qenr,ro'no-
76
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Puc. 3. Co6ntns c yBeruqu-
sarcqeiicx (o - ,) rI o yMeub-
ruaroqoficr AJILIreJrr,Eocrblo
nore6auul"r (a - t)l {.XII
1967 r.

5 t,ctn

/o-22hm1n2,e4
/4

4' t,tclr t, t;cx

c maroM B OAIIE Or0qer.
llyterrt yMEo]r(eur{fi aBronoppeJlsqrlouuoll

I * cos (ZnnlN)

rrpotrsBoArrJracr {r.rr,rpaqrdfi rapMoIIuR, BOB11I4fiaIOq,trx I4B-Ba fioHesHEIX pa3-

MepoB peaJlr4saqtru I[ aBror(oppen.EquoEEoft {yunqzlr'

1, B ganrrefrmeM rraJrolr(eEutr rroEflTtre,rtr^e*I(T_! 6yget upurueuErborl TOJIBRO R paCIIpeAeJIeEmO

'qacTotbl rIOfBJreEEfl BCtrJIeCI(OB. m)rIvIOBOrr oYPtrl. , | 
7T

I'ICKA IIEPI{OAI4qEOKI4X COCTABJI,EIOq,I{X MI'I BOCtrOJIT'SOBAJII4Cb I4SBECTIIbIM ME-

.TOAOM aBToltoppeJrflqr4orrHolo arraJlr43a, xotoprrfi [oSBOJIfieT troJlyqtrTb qa-

crorrrbrfi ctre11fp, trpeAcraBJltrrorquft B rrarlreM c;1yqae saBrrcr{Mocrb Mo4,Eocru

BCtrJIeCI(OB OT qaCTOTLI IdX CJIeAOBa]dilfir'
Ananne 3atrr,rceft rpollsBoAr{Jrcfl c troMoqblo DBUM <0nenrpouuna-100>1,

ooopvqouu"Eoft coorBercrByror(rd^Mr{ BXOAr{bIMII u BLIXOAEbIMT ycTpoficrBaMll.

B uarr.rsrn Martrr4r{r,r BBOAT4JIOCT, 1024 or}'qera c HpuBoft 3atrI{cu trJIOTEOCTI{ IIO--

TORa. flporpauua trpeAycMarpr4BaJra BEIqI{cJIeIIue aBroKoppeJLflqI{oHHOE

$yumquu
N-r N

.R (r) : 2 /*U)'/*+,ol I 2 t?Pl,

rqe If :1,024 - troJrrroe qrrcJro orcqeroB C nr,r6pauuoft peanusaquqi n - EO-

i[p 
- 
or"rrru; I* (t) - BeJrl{rrllrra trJloruocrrr trorona lrpr[ n-M orcqere;

" 
i O, L,2,Z,'.'".'.', N 2 - cABrdr rpunoft rlJrorHocrrl rrorona tro ocrl BpeMeEu

{ynrqnu ,u ,rrru*arra

/. lZ /567e.

t, ccrt
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Puc. 4. flpuuep xone6aultr?c rrepeMeEEoft gnrre.uruocrlro
B CoCTaBe cpaBE[TeJIbEO Cr4Jrb-
uoii uyMosoii 6vprr t7.XlI
1967 r."

Puc, 5. Cuerrp rcnilecxosori
Korfuouesrrr myiuonoft 6ypu
27.x| 1967 r. 08h22,n 

-08h23rnUT
flo ocu opglrnar orJrox{eua Mouluocrr}.
rapMonr{H B or}r. eA., no ocr.r a6c.
qtrcc - nepuoA nore6anuii 7

J0 t,etn

/4,6 ZB 4! i,Z q,Z tt "t4 "10 27 t,7/,3Z,/
7l ccx

Sareu npor4aBoAr4Jrocb rrocrpoe'rre qacrorrroro cre^rpa rro $opnayne
Nlz

G(F) : ) a(") (t +.o.+)","u#,
n_L

r4e,1 : 7,2,3,. . ., Nl4 - IroMep raprroHr,rr(r4 cnexrpaJrlHoro paaJrolr{errr{fl.

. _^Peaynr,rar tanofi o6pa6otxu yuacrxa myrronofi 6ypr,r rpo4oJrlr{r{reJrbEocrb6)
770 cen iloxaaarr Ha pr{c. 5. Illyuona a 6ypa .rpogonirian-acu n receHrae Bcero
ATI rI na6;nogalacrr rart)I{e B rrocreAyroqne 4mn. Il.norrrocrr, ilorona 27.XI
1967 r. Ha sacrore 221 fuIaq cocraBJr.flrra 16.10-22 emfuz..ery l4), r. e. BABoe
trpeBbIIIraJra ypoBer'I6 <cuorofrrroro> Conuqa. XpolrocSepHr,re Bcrrbrrrrnr{, rrepe-
npr,IBaroqr,re r4ccJreAyet\{r,rfi ranrepnar, rro AarrHbrlr [1r] orcyrcrBoBaJrrl.

Otcqerrt c opl4rlarraJlsnoft eanracr4 cr{r4rfaJrr4crr c r4rrrepBaJro}r 0,766 cen,

IrrrrM [epr4oAor{ noprrAxa 0,25 cen.
Bra71 cuexrpa uryrronofi 6yprz, rpe4cranreunr,rft r{a pr4c. 5, onugerenrrcrByer

o rolr, rrro IIoflBilerrr,re BcfrJrecHoB He flBJrflerca cryuaiiuofi {yuxquefi npeueura.
flqrxo BbrAeJrrrrorc.E crrexrpaJrr,Hbre cocraBJrrrrctru{e c flepr.oAo]r li; 10,6;
7,75 cen u 4p. lVlorqHocrb raplrorrr4n rrocrefrer{rro y6rrnaer c yrrerrbrrreHr4err
nepl4oAa, t. e. 6o,lree BrlcoxosacrorHEre cocraB,rlflrorqr.Ie r4Melor l\,Ielrbrrrylo aM-
q4r4ryAy 14 Brrocfrr meur,urlrii Br{JraA n xone6arerrbr-ryro Moqrrocrb npoqecca.
Ha-ruuaq c fiep]roAa 7,5 cen B cropouy yMeubrtregrrfi ctrenrp craHoBrzrc,s rJraA-
Hrart' Eto cBlrsalro, uo-BIIIALINIorry, c orrvrerlaBmIrMofl Bbrlxe (cHaHI4pyrcqr{}1y
XapaItTepON{ I4SMeIIe}II/IfI IIJIOTIIOCTI4 IIOTOHa B ATOM I4rrTepBaJre qaCTOT. 'faftrznr
o6paaou, Moirilro yrBeplr{Aarrr, qro B cocraBe ruyrronofi 6ypr,r upucyrcrByror
rrepr4oAr4secn[e cocraBJrrrrcqr4e c [epr4oAaMrz or 0,05 go 17 cerc, r. e. Bo BceM
I4CCJTeAOBaIIITOI{ IIa],Irl AI1Iatra3O]Ie.

Paayueercr, 6tr.no rllrrepecHo Bbrflcrrrzrb, .sBJrflrorcfl nu o6uapylr(egHlre
HaI{r4 rleprroAl,IqecHl,re cocTaBJr.rlloqrde xapartrepr{r,rM trpr4BHaRoM oAuofi myMo-
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pnc. 6. cuentpsr BctrrrecnoBoft nor4rroueErbr rrryMoBblx 6ypr 28,II (a) tr L2.ll 1973 r. (6)

4e5,76,t0,t

B,'

roft 6ypr,r vtilvt o:ntl trprrcyq,Il r4 ApyrrrM co6brrufiM troAo6uoro-poAa' AJIfl Bbr-

.EcrreHrrfi arol6 Bollpoca MLI [poBeJII[ crreql4aJlbllblft qrann Ha6IIoAeHuft r {eo-
paJre-Mapre 1973 ;. c rcrorr,aoBa'treM Apyroft atrilapa'iypbl I4 alrrerr,br.
ilorrot"rut BpeMeHI/t [ppr Ha6JlroAerl]Ifix cocraBJrflJla 0,25 cerc, xlyBcrBrlreJrb-

11orru 6rira nopr41a 3% troJrrroro uorona pa4uorr3ryqer{ufi.CoJIIrqa. AHreH-

Hafi crlrcreMa trpeAcraBJrflila co6oft czn{aauyro pemerKy u3 16 ItrecrI4sJIeMeIIr-

Hbrx arrTerru rtrtra (BoJrrroBoft fiauafl>. Pi6osas qacTora ocraBaJracr' flpe]HHefi -
220 Met4. flpr,rnreuancfl paAl,loMerp y-o^AyIlqI{oHIIoIo rltra' IIEroroBJIeIIHbItr

rra ocuoBe crarlAaprlIor'o rpEeMHI{Ita y2-5. Bo.ree troApo6uoe OtrI{caHI e afitra-

parypbr rrprrBeAeHo n [5].- Cuegrpu, BbrqrrcJler{Hr,Ie ,,o ilprlBeAeHrroft strme MeroArt1e, tro1a3a'br^Ea

trlrac- 6. Cuenrp puc. 6, a orloc:ri;.cfl' K rlr-JMoBoft 6ype, na6;rroAaBltrefrcfi 28'II
-tgzs 

". 
u ranrepuane L|nzl,m -'ILh26n UT. CueHtp IIa puc. 6, 6 uoctpoel{ AJIfi

ynu"r*u myuonoft 6ypv 72.III 1.973 r, II BItJIIoqaer IIIIrepBa[ 11a6yrloAeuuft

t{o28{n -tth33ot UT.- O6a crel(rpa troArBepEtAalor cAeJIaHHbIft BLIile BbIBoA

o ToM, qTO B COCraBe urylrOnoft 6ypz rrrrerOtCfl fiC11o BbIpalKeHI{LIe [epI{OAIIqeCHLIe

COCTaBJIflIOque. Eoilee TO1O, CpaBIIIIBaflBCOTpI4BbIq[CileHHbIe HaMII CtrenTpa'

HerpyAHo 3aMeTrrTb, rrro pasJlr4rrrrbre myMoBble 6ypld coAepEtaT cocTaBJIflIOqI4e
,c 6*srr,rN{ treproAoM. }tropr*rp, Hote6artrs 

-C 
r_repraogo* L1"-12 fr L7-

LB cen BbrfiBJIfiIorcfi Bo Bcex rpex IIyMoBrrx 6ypxx. Otcroga-cneAyer coBepmer-

HO OqEBI{AE},Ifi BbIBOA, IITO B PAfiOHE qEIITPA ARTI'IBIIOCTII HA COJIHqE IIPOECXOAfiT

fiar(r{e-To lrpoqeccbr c yKaBaHIrbrM rreplloAoM.
yla-aa oiparr*errooro o6rerua raM;rr.r SBIIM (Sre*rpo,ura-100> Mr,r He

rrccJIeAoBaJIIi ctrenrpr,I ItryMoBbIx 6ypn n 6o,ree I{I4sroqaorornoft qacrli AIIatra-
aoga, rrpr4Mr,r6aroq,ero K o611acrl{ {nyrtyaquft {oua. flo namzlt MarepIlaJIaM

cJreAyeT, qro cueHTpaJrbHble cocTaBJlfircql{e MoIyT IMeTb trepIIoA trop.EARa

so-+o 'ce1, 
on1Era]gio BosMOE(Ho, qro B COCraBe rtryMoBbrx 6ypl ua6moAarorcE

z 6oree AoJlrotrepuoAurlecrclre HoJre6antrfl.
lu*r*'b6puroi, opourAerr,oe rraMrr uccJre^oBaHrle myMoBr,rx 6yps uoano-

Jrfier cAeJlarb cJroAyrcqEe BbIBoAbI:
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1. B reqeuue troBnrrrrenHofi arrrasnocrr,r conuqa B MerpoBoM Ar4atragoue
BoJIIT trJlorllocrb trorona Souonofi cocraBJrflroqefi myuorrrx 6ypr Molr{eprctrbr-
TbrBarb trepuoAuqecrze {nyxryaquu c [epr4oAoM 0,05-0,15 cerc u. aMr.rr:f.iry-
goft nopr4na 1-2% troJrnoro trorofia.

2. Mop{onorzqecnoft oco6esnocrbro Henoropbrx BcrrJrecfioa uyuonoft 6ypu
.flBJlflrcTc.f, Hole6arrag troror(a c trJlaBrro ueusrcqeftc.fl AJrrrreJrbHocrbro B trpe-
AeJrax or 0,1 4o 1,0 cen.H.atrusr{e rar(r{x xo;re6anzft trpocJre}fiuBaercfl r4 B Ao-
craroquo paanraroft ruyruonofi 6ype.

3. B HI,rano'IactorHofi o6.nactn ctrer(Tpa BcrrJrecfioBoft rounoneurbr rrryMo-
arrx. 6ypr, IrMerorc.E MaHcvMyMbr, coornercrByroqrre xo.rre6anugtr c trepr4oAoM
or 7,7 po 40 cen.

flepeuucneuurre oco6engocrlr rrryMoBbrx 6ypr ynasrrBaror rra ro, qro B ar-
lroc$epe Coruqa uporrcxoAflr nore6arerrHbre trpoqeccbr, BJrr4.flroqrae ra6o ra
MexaHIrBM reHeparluu paAr{oBoJrH, nra6o ua ycJroBrr.fl r.rx pactrpocrpaEerrr,rff.
TaH HaH trpr,r oArroBpeMeHHoM na6nrogeuura uyuouoft 6ypu za paaruqubrx
roqeH rrpocrpaHcrBa fioppg{rfrlrrfl Me}r(Ay 3arruc.flMr4 Mo)r(er orcylrcrBoBar6
(axcnepraruenr .<Crepeo-t) [6]), ro Borrpocbr pactrpocrpaEeErr.E paAroBoJrE
B BoSMyrqeHnofi co.nnesnofi nopoue, rra Harrr B8rJrfiA, aacrynrrarair oco6oro
BEuMaHrrfl [pu IaByrreHr{n trpuquu tro.flBJreur{.s uryuorux 6ypr.
15 anpe.rr 1975 r.
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I'I38ECTI.,{fl I{PbIMCF(O]iI ;\CTPO<DI{3I[9ECHOI/I OECEPBATOPI{II

Torr LV, 1976 r.

COTHEIIHAfl AI(TI4BHOCTb
I[ AET(AMETPOBOE PAIU{OI,ISJIyTIEHUE IOTIITTEPA

E, ilI. B;raAunrnpcnufi, JI. C. Jlenuqnuii

tr4g anarrrra npeuenu(rx rapr'raqr,rii i,ru4encoB Aer{ailrerpoBoro IlaAIroI{BJryqeHI,IE IOnutepa.
rrocrpoeuubrx rra ocuoBe AaHHLrx ua6lro;lenIlii n Eoyn4epe (1960-1971 rr.), c.nepyer.rro
Bepotrrrocrl trorrBJrer.rr4q paArror,raJryqeur,rx aaBr.rcr,rr or cr{JroHe}Ir{g Selrlu n cr4creMe Koop[r{-
rar Ionu,repa. flocrorr,ny rr3Jryqelrr,rc na6riogaerca roJrlno or o6racret ceBepuoro troJry-
tuapug rJrar.rerbr, r{aJrl,rrrr,re a:roii aas[cr,rMocrr,r rrpr,rBoAr'n n ratnyrqericfl a]rrrlxoppeJrfiIlr.Irr
Bepofrrlrocrrr perrrcrpar{r,rr,r paAr'rouBilyrrc[rrfi r'r corHe.rnoi:r aETuBHocrl{. tr4lrtencflsnocrr
paAuor,raryqeHr,rn o6uapyixr.rBaer [oJrox{lrreJrr,Hylo KoppeJlrlqr{rc c corneqrroii aRTr.{BEocrr'Io.

SOLAR ACTIVITY AND DECI\IIETRIC RADIO NOISE OF THE JUPITEII,
by B. M. Vlarlintirslty, L, S. Leuitslty.- The measuremsnts oI de:amctric rarlio troise o

the Jupitcr made ir Boulder 111,-L4l l,ere analysed for searching solar activity ellects.

It,s shorvl that occurence probability of the emission averaged over 5 rnonths uear the
oppositiou is dependent strongly on the declilation of the Earth as it is seen lrom the

Jupiter (fig. 1). Hol,ever, the intensity olj the noise is in positive, correlatiol with
solar activity level. (fig. 2).

B Borrpoce o cBflBrr Aer(aMeTpoBoro cIIopaAI4rIecHoro paAI{oI13Jryrlellr4fl

IOurz.repa c coJrHerrHofi aHrrasnocrbro r4r[eer r{ecro oIrpeAeJIe}IHoe ilorl4secxoe
flecoorBercrBl4e: B IrrKaJIe Bpel{elrl4 trop.flAl{a }Ie0.flqeB (6.nua onnoBl,rqu}I nJIa-
11err,r) Ha6JrrcAaercrr rroJroinr4rerrbrrarl KoppeJr.EItrI{rI MeiIiAy l{rrAel(cail{u coflues-
Hofi aHruBHocrti- u Bapr{aqrr.rr}rr{ Aer(aMerpotsoro IrBJIyqeHI4.fi. B uacrrroctra,
uo-BrrAr{Motvly, Bopo.tlrlIocrb perlacrpaqIlII paAItoIzSJIyIIeHu-fl IOlI4repa BoBpa-

craer rrocJre rrpuxoAa K rrJraHere yAaprlbrx BoJrIl BcrIr,IIr]eH [1, 2]. Ana;rola-rnrrf,t
e{{en'r o6napynierr rrprr conocraBJrerrr4rl /Ie(ar[erpoBoft aHr]4BIIocrI,I IOulzrepa
c rrporoHrl,rMrr Bcrrbrrrrr{arura [3]. IloJryqsu6l yKaBa]II{.s IIa }IaJrl4qrre cBfl3LI qa-

cTorbr cJrel{oBarrl{.fl paAl4o6ypb c BapI4allr{flMu rrapallerpoB coJIHesIroIo Be-

rpa [4-6]. rlucro noAo6ubrx co6trrvfr, Bbrar,rBarou,ux BoapacraHI{e Bellorruo-
CTrd perr4oTpallrrr{ paAr4or BJIyIIeHI,{fl IOilI4Tepa, yBeJII4qr4BaeTo.fl B DnoIr{ DIaK-

cr4rnylrou conneqnoft anrr{Brrocrr4. Iloarouy ecrecrBeHIlo 6l,rto 5nr oilillAarr
CytrIecrBoBar.rr4e IIOJIo?I{I4TeJILHofi ItoppeJLfIqI,III I[eiI{Ay ypoBHelI CO.II}IeqHOft

aRrr,rBrrocTr{ r4 AerraNreTpoBr,rM paAr4orrsJIyqeHI4er{ .tOnutepa s 1.1-lrerrleM rII{r(Jre.

Menr4y reM IINIeer Mecro, KaK 6yATo, o6patuoe -_B IIaKoI4MyMLI CoJIIIeqHoft

aHrr4BHOCrr,r AeHaN{eTpOBoe I4sJrytIcIII4e rroalrl4 rle }Ia6JrloAaercn [7].
Ha ocnosanr4rz arraJrrdaa AarrHErx rro AoJrroBpelIeHIIbIM Bapl{aqr{flM B IrepI,IoAe

Bpatr{erru.rr IOuurepa B cr{creMe AoJrror III tB-10] Henoropble I,IccJreAoBareJrIiI

IPUIIIJII{ K SAHJIIOqEHI4IO O TOIT, IITO B I43I\{EIIEI{I4-flX BEPOflTI{OCTI4 PETI4CTPAIIUI{
paAr4or.rsJryrreEufl roII OT rOAa Bairtr.roe srraserll4e I{N{eIoT leoMeTptrqecltfie_^a+-

6exrsI, o6yCnonnerulble yBI(oHaflpaBJIeIIIIrI\[ xapal(repON{ I43flyqeHnr{. l(aH
slr.flCrg,I;1oCs, Ha6IIOAaIOq,IIecfl ItBt{eIIeHI4fi B IIJIal.IeroqeurpIlqeofioft 4onrote
I4CTOIIHI.4ITOB I{SJIYqEHI{,fI I{ BI{AI4MOE IIIBME}IEI{I4E B IIEPI4OAE BPAtrtrEHITfi B CI{CTEME

AoJrror III uocst III{RluqecHIIfi xapanrep c [epI4oAoM, paBI{bIM 11,9 roga
(nepr,ro4 o6paqenua lonratepa). TaHrae BapI,IaIIIII,I ecrecrBelluo o6tscsslorcs
r{BMerregr{.sMrr B troJroirrerrrarr Ha6JrrcAareJIfi (3eunu) orHocrrreJrluo yBr(ofi AI4a-
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rpaMMbr HatrpaBJreErrocrrr, B r(oropoft IIpoucxoArdr usryqeHtre. oru usMeHeuus
,(nap-zaquz cnJIoEeEI{fi Selt,nn B cr{creMe RoopArrnar IOurrepa) oqeub rreBeJruxrl
'(-6'), rro, Br4Ar.tMo, Moryr trpr4Becru R trorrBJrermrc Kalr(yqeftca o6parnoft
noppeJrfiqrrla AenaMerpoBoro r{BJryirertrfi c coJrrrequoft altrrasuocTbro, TaI( KaIt
neprloA o6paqeuur l0uzrepa o.renr, 6iluson H trpoAoJrlr(r4reJrbrocrr{ qr{r(Jra
'connesHoft ar(TIIBHocTI{, a u3[yqeHr{e B.ocrroBrrou na6,rlo4aerc.E r{B orpauuqen-
ur,rx o6racteft ceaepnoto rroJlymaprrrfi trJrarrerrr (r. e. npr,r troJloxrfireJrrubrx
BrraqeHuflx cKJroHeHIIE 3eU.nu). B Csseu c er,rM r{rrAeHcbr, orpaE(aroq,r(e Be-
po.firHocrb pertrcrpaqlIrr AeKaMerpoBoro r{3ryqeEufl, 3aBtrrc.Er B ocEoBEoM
'or BerEqtrIlbr cKJlorreErr,a SeMnu Ir He Moryr 6rrrr neuocpeAcrBerrEo r{cnoJr6-
'SoBaIrEI 4JIfi l,ISyseHtifr cBfi'3trr coJIHeqHa.E al(TrBrlocrb - AeftaMerpoBoe I,IBJIy-
qeuue Onztepa. .(.na uayvennq aroft cBtrzn. qenecoo6paar{o r{crroJrbaoBarb
Apyrfie rrlrAeHcEr, a rrMelrEo rar{[e, Roropble orpaffialor I{BMeHeHIr.rI Ire Bepo.flT-
rlocTrl perrlcTpaqrrtr, a llrrTerlcrlrBHocTrI Aefi aMeTpOBOTO USJIyqeHE.fi .

O6pa6orna Aarrnrrx ua6nrogenufi

B na.Iecrse ucxo4Horo MareprlaJla 6srnr ncnorbaoBaubr ua6rro4euus IOun-
Tep_a, rrpoBo4znmzbcr n Eoy;r4epe (CIIIA),ua urmep{epoMerpe c uepecrpoft-
noft no qacrore B Arratraaorre 7-4L Meq [1,1-741, [,nx r(affiAoft ouuoauqru
'floAcql'rrbrBaJrl{cr, ABa poAa eHecyroqHbrx llllrAer(coB, orpaffiaroqux AeHaMe-
TpoByIo afiTTIBHOCTb rrJIarIeTbI:

1) zu4enc, orpax(arcIquft nperauyqecrBerruo Bopofirrrocrr rrofiBJrerrrr.fi rr3-
.JIyqeHr,r.E - orEomeErle rlrHrepBaJla BpeMerrrr, B r(oropoM perucrprrpoBaJrocb
paArrou3ryueHrle, H troJlrroMy BpeMeHIt zauepeuuft B Aalrnr,Ie cyrRrr c BecoM,
rporopqr{orraJrbtrbrM 6al.ny co6rrrua (,I);

2) nu4enc, orrucbrBaroqraft uauenenufr. vrlenc:s.Brrocrrr u3ryrreHrrfi - cpeA-
nmfr.6a.rrn l, noryuaeuufi naH cyMMa 6annoa Bcex BctrJrecxon", na6ro4ue*"i*
B AarIHbIe CyTItIt, oTIIeCeEIIafi n IIOJIEOMy ra6lIO4anmeMycf qlroily BCtrJIeCnOB.
B nasecrse ilIrAexca eroro Ete Trrtra Mo)r(rro rrctroJlbaoBarb raRffie trpocro AoJIro
BctrJIecHoB 6an.na 3 or noruoro qlrcJla BctrJrecl(oB, aa{uncrtporaHrrbrx B AaHr{bre
cyrxr{ r,rauepenuft (lfr/>/[.

,(nr oqucaurrbrx rrlrAencoB rto4cqurbrnaJrucb cpeArrr,te r(x Buaqeuu.fi [JrE
ul{repBaJra BpeMeEIr ot 3,5 4o -1,5 Mec.Eqa trocJle xam4oft otrroBltqr{rr (1960-
t971 rr.). Hecumiuetpl{quocrb I{ErepBaJIoB BpeMerrrr ycpeAtrerrrrfl orrrocrlreJrb}ro
MoMeEra otrfiogrlqrrfi yqr.rrbrBaer trBBecr]rbrft {arr. [15, 16] paanu.rrrfi Bepofir-
rrocrrlr perrtcTpaqufi rr3ilyqeEufi. Ao v. [ocJre otrtro3rrqurr.

Il,rernnfi q[nJr coJrrresHofi aHfl,rnHocTrr
B r{HTeHCr{BHOCTTT [eItaUeTpOBOrO USIyrreHUff

Peaynrrar corrocraBJretrrrfl Bepo.firrrocrr{ perr{crpar{r,rlr paArroltBryqerrufi
IOuurepa f c senusauoft cnnonesms. Setnrrrlm D z B cfrcTel/]e noopAr{Ear louurepa
oqeBrLAeH rlta pr4c. t. B nonsoM coorBercrBurr c peayrrbraraMtr tB-tOj ra6rrc-
Aaercfi xopolna.E noppeJrfiru,rs MeHAy errrMrlr Beilr4sr.{HaME, ecillr He yqurbrBarb
'Toxllty, orHoc.flqyrocs. rt 1964 r. Pa4raouanyqeH[e ne ua6rro4aero.E B etroxtr
Mar(ctrMaJrbrrhrx routrrbrx cnnoneuzft 3errrnu. Bronne aEaJrorrrqrrbrft peaynrrar
Molr(er 6r,rrr, uonyueH lr AJr.E 6onee pauntrx Jrer (1957-1961" rr.), ecnu uctroJrb-
BoBarb, r{afipnMep, Aarrrrbre, trprnBe4er{rrrre s [17]. Corepmeuuo tro ApyroMy BeAyr
ce6x rau4ertcst i, Nrf211y', orracunaroqrre trr{rerrcuBrrocrr paAuotrBryqeutr.E.
xor.s onu rI rrsMerr-trrorcfi ctrcTeMaTl{qecHr4 c Dp, cdw xapaHTep ux rlSMerreHrrfl
TaRoB, rrro ero cJreAyer orrrecrr4 cnopee Bcero fi rraJruqtrro trocroflrrroro {aao-
tsoro coorrrortreErrfi MeHAy D s u lpoBIIeM qorEeqHoft aHrusHocru (cu. uzxte).
3ato, nax Molr(Ho BrrAerb ag puc. 2, o6a urrAer(ca firrrerrcrrBrrocTz paAtror,raJly-
qerrufi o6napyntznaror orqerruBym cBfrBb .c ypoBEeM conneqnofi aKrEB-
trrocrrr ,Rr. IIpt aroM cBrab tlMerruo rara.rr, Har(yro Molxrro o)fiuAarb r(cxoAfi
rr3 pesyJrbraroB usyqeHr,r.fr noppefifir{r(E .paAr,ror,rBJryqe[fifi. c corEeqEofr an-
TrrBEOCrbrc n nopornofi rtrnaJre (cur. nr,rme): c BoBpacrarrr4eM amruBuocrtr nE-
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I
a

4J

n,t4<

4/

Prc. 1. 3asrcmuoctr cpeAEI,Ix AJrfi
garnofi orrrroalrrlrlr4 ssa.resfift lruAerca
paAfio[BJryqenr.rn tronr.rrepa oT cRJIoIre-
r;rtfr Serrrfi s crrcreMe RoopAlrlrar
IOuutepa

Puc. 2. Iilaueueuus Bo BpeMeEI{ IaE-
TerrcrrBuocrrr paAr.ror,ralryqesur ]OEllte-
pa, xaparrepl{ByeMoro <cpeguuu 6an-
nortl> pagroucrrJrec(oB I4 cpeAHeil AO-
.neii ninnecxos ssrcoxoft nHTeEcI{BEo-
crrr AJIx xamgoft olrIoBIrIlI4rI

Rz - cpeEEeMecEqHbre 3l{atleHu.a oruocl4-
TEJIIIIIbIX IIIICEJI COJIHEqHbIX IlflAEH

-2 J -0.

ry/Eh

4r

0,2

4/

TeHcr4BHOcrb paAr4or.rSJryrreHr4.E yBeJrI4cr4Baerc.fl. o6napynienHatr 3aI{oI'Io[{ep-
IrocTr, rre Mo?lieT 6r,rrr, ornecerla 3a crler rlpoqeAypbl rloJryqeHl4fl r4rIAeKcoB,
nra6o HaHofi-ro gpyrofi nprauurlr,r HocBeHHoro xapar(repa. B rlac'r'Iloctll,
1) aSSeHr rre o6ycJroBJreu r{BMeHeH}reM paccrorrnaar or rporrzBocro.flrrrr.E r( trpo-
rrdBocrorrurrro (-0,5 a. e.), yuer aroro a{{eHra AoJr}rteH trpl4tsecrl{ I{ ycr4,rre-

Hr4ro BaBncr4trtocru); 2) o{{eH'r He o6ycroB.rIen Beuuofi uouoc$epofi (ncn.necxlr
6o;nr,ruoft ra uaroft ar{nJrraTyAbr B cpeAHeM r{Meror oAr4uar(oByro rrtri}rirrroro qa-
cToTHyro Ipar.rr4lly, I4, CJIeAOBaTeJIT,IIO, BJrI4frrrlre r4OHOc(trepbl AOJr]IiHo cHaSLIBaT],C.fl
oArdHartoBo Ira BcrrJrecKax rro6oro 6a:nra). Peaynr,rar, BrIoJrIre aua.rroruqnufi
trpeAcTaBJleJruor{y rra pl4c, 2, uonyvaerc.E Tartirie, ecJlrr racnJrroql{Tr, }IB paccr{o-
Tpelrl4fl BcrrJlecxrr nau6onr,uefi ranreucrznuocrr{ r4 I4cnoJIbBoBarL B ItaqecrBe
IluAexca orr.rocr.rreJrbuyro AoJrro BcullecnoB 6ar-;ra 2.

Bcunecxra nara6onsurefi ranreucranHocrrd B rroAaBrl.trrcrqeu 6o;nr,nr4ucrBe ciry-
qaeB cBflBarrlr c Hor{rorlenroft r4BJryqeHr4f , reuepr4pyeMoft npu ABI{}Iie}rrrlrl
cryrrrr.rna I4o s l{arurarocdrepe n.rraHerrr ItB]. lloorouy rro]IiHo cpaay lte
gaHJIIorrIaTrr, rITo or ypoBl-rfl corHequofi aKTI{BI.rocrIr BaBI4cIzT I4lrrelrcI4BHocrr,
r{Ir{eHHo aroft HouuoHeHTLr l43ryqeHr4tr. 3to no4rnep}r{Aaerc.tr Te}r, trTo B Iro-
crpoeurrofi AJrrr BcrrJrecnoB 6affila 3 rracrorparrrre pactrpeAeJreHrr.s BcIrJrecHoB
B 3aBraCr4N{OCTI4 OT AOJITOTrI qer{TpaJILHOTO I{epI{Ar{aUa IOUnrepa oTaIeTJIrrBo

BrrAeH ucrosHr4lt B. HaH xoporuo IaBBecrHo, aror ucrosur4r( rloJlrrocrbro I{orr-
rpoJrr.rpyercn llo.

Paccuorpenrae laMerct[,I{xc.fl [&]rHI;IX rroBBoJrfrer rrpe;1rroJro]IiI4Tb, rITo ri
Beporrrr.rocrr, perr4crpaqrru paAraor{BflyqeHu-fl lonrarepa BaBrrclrr ot corueqnoii
AHTI4BIIOCTI,I AHAJIOI]4AIHO I{IITEICIIBIIOCTI4 I{STYqEIII4'I, OAflAI(O DTA CB-g3b I1ACI{I4.
pveTcfr 6onee cnnr,uoft aasucul\rocrr,ro or cltJlorrerrug Seulra. B taHolt cJrytlng
yr(a3aHlrafl cBfab MorJra 611 6rrrt o6uapyxrena Han orI(JIoHerrLIe or BaBrrcl{llocrr{
puc, L (orcHanr,rnarorqa.fl rorrxa puc. L orrrocrdrcfl n r\{rrrrr4Myl,Iy co,nneuHor? an-
rrlurrocrr{ 1964 r.).
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Sannroseulle

lla upe4craBJreurrbrx Aarrnbrx creAyer, rrro: o
1. Beponruocrb uo.flBJrerru.s AeftaMerpoBoro paAfiouaflyrrerr,rfi louurepa

BaBffcrrr or Berllquurr cr(Jrorreura.s 3eunu B cucreMe r(oopArrar Ionzrepa.
tr{a-aa roro, qro I,Iaryqeutre Ea6rroAaercr ToJIBKo or Bbrconorrrupornmx o6na-
creft cenepnoro troJryrlaprrfi, rro.rrBJr.serc.E r(amyqaflcfl o6paruaa fi.oppsrflr{llx
Me)fiAy Bepo.Erl{ocrbrc perrrcrpaquu uBflyqeruff. fr corne.rnofi ar(TrrBuocrbrc.

2. Vl:elerucnBlrocrb paAuor,Iaryserun o6rapyx(rrBaer rroJroxrrrreJrBrryro Hop-
peJlflquro c conHesHoft afiTr{Brrocrbro, qro HaxoAr{TcE B coorBeTcrButr c pegyJrb-
TaTaMU, trOIyqeHEbIMr[ [prr [3yqeEr,Ir4 cB.f,8II COJIHeqHaE ar(TrrBrIoCTb - paAIIo-
fiaryqerue Onurepa AJrfi rrurepBaJra BpeMerrtr trop.EAr(a Mec.EqeB.
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AIrAlEMvrfl HAYIT CCCP

I{SBECTI{fl I{PbII,ICi{OI,I ACTPOOI{3I,IqECI{OIU OBCEPBATOPI{II

Tou LV, 1976 r.

xAE Jrno[ arE JrbHbrE cBr,IlETEJrbcTBl _yrgJroAoro B osPAcTA
IPEX 3BE3[ TI,IIIA BY Dra

II. @. rlyrafiuon

Bnea4n BD,+ 30'448, FK Com u BD f 27"4642cfiefirparrbulrx rIIroB G8-K2 crleAyer
€qrrrarb [epeMerrubrMr r:una BY Dra, rocrotr,Ry oHrI rlonaBr,rBaror flepfioAfirrecnrro r{BM€-

nesus 6necxa r,r Bcrhrlreqnyro ar{rrrBrrocrr, (nan 6ruo naiigeno panee [3]). Cpannenrr cnen-
TpanbE6Ie croi;ic.rea DTr{x rpex 3De3A rr Apyrr,rx 3BeBA TaHr{x xe crrcrtrpaJrbHhrX Tl,ItroB, r(o-
'ropEre BxoAEr B pasJrr{rrr{b1e 3Be3AH6re rpy[11r{poBnr{. cneHrpn BD + 30"448, FK Com ra

BD + 27"4642 6r,rtru r.rayqerrr,r B yrracrnax 3800-4900 u 5700-6800 A c o6parnr,rrrlr AI,rc-
.fiepcr{fiMr{ 37 tt 72 Ll .M"+t coorsetcrDeuno. flo cnextpau olpcAeJrerrbr I{rrrenci,rBrrocrl{ arrtrccr{r.I
'Ca II, cropocrrr Bpatqeur{fl r{ coAep}r{arrr{e Jrlrrr{fi. Itan uanectno, DTrr xapanrepr4crllx[ BaBI{-

cflT or Boapacra BBeBA [9]. Ilory.reubr cJreAyroulr{e peByJrr,Tarr,r: 1) onauaarerrrrle IlI,IpI{rrbI
:auuccraonroi,i rraRun K Ca II n cfler(rpax Bcex rpex BBeBA paBHr,r 1-2 L;2) cxopoctr epa-
qenl4a usin i paBnhr 70 n.n/cex gnr FK Com,30 nulcengrnBD + 27'4642n.{1,0 nu/cen

Ans BD f30"448; 3) co4eprHanne Jrrrrr{E lg /f (Li) panno {1,5 4rn BD + 27'4642, +7,6
grx BD +30'448 n (1,7 Ars FK Com (q:rr BoAopoAa 1g /f (H) : L2). flo aruu AaHHbrM
Mo)nuo 3axJrroqr.rrL, -rro Bogpacr paccMarpr{BacMbrx 3BoBA uono4oii rrJr?I [poMezr{yro.rsrtfi
ilcrr{Ay Bo3pacroM ca}rbrx }roJrogstx (T Tau) rr crapbrx anea4 (Cornqe).

OBSERVATIONAL EV]DENCES OF THE YOUNG AGE OF THREE BY DRA.
'TYPE STARS, by P. .F. Chugainou.- The stars BD+30'448, FK Com arrd BDl27'4642
,of spectral types GB-K2 arc to be colsidered as BY Dra-type variables bccause they show
periodical light variations and the llare activity as it has been found recently [3]. The
'spectral features are intercompared of these three stars and the other stars of the same
spectral types rvhich belong to the different stellar groups. The spectra of BD+30'448,
FK Com and BDf27'4642 have been studied in the regions of 3800-4900 and 5700-
6800 A with the reciprocal dispersion of 37 and L2 A,lmm, respectively. The intensities of
Ca II emission, velocities ofrotation and lithium abundances have been determined from
the specira. As it is hnown, these characteristicsdepend on stellir age [9]. The follox,ing
results are obtained: 1) equivalent widths oI K emission line oI Ca II in the spectra of all
three sLars arc equal xo 7--2 A; 2) velocities oI rotation u sini are equal to 70 km/sec for
FK Com, 30 l<m/sec f.ot BD!27"4642 and a(10 km/sec lor BD-f30"448; 3) the lithium
abundances lglf (Li) are equal tofl,5 for BD +27"4642, ft,6 for BDf30'448 and

<+1,7 for FK Com (for hydrogen lglf(H) :12). According to these data it is possiblo
to conclude that the age of the stars considered is young or intermediate as compared r,vith
the age of extremely young (T Tau) and the old stars (the Sun).

B t1-3] 6r,rro uoxagaHo, qro B rrgropBaJre ctrer(rpaJrr,rrbrx rr{fioB GB - M4
Eer(oropbre sBeBAbr o6ra4arcr trepr{oArrqecHr{Mrl rr3Mener{rrflMr{ 6tecxa. Ilporo-
Tr{troM ETI{X trepeMerrHr,rx Ilprrll.sTo csI{TaTr, BBeSAy BY Dra. llepelrennoctr,
SBeBA Tr{ua BY Dra Brrr3r;rBaeT BEasureJrbHr,rfi r4HTepec, raK Kar( oEa, Bepoflrrro,
tro3BOJIfler rlSyrrr4rb Heo6brsE6re {raarauecHr.re trpoqecc},r Ha SBeBAax, rroAo6Hr,Ix
Conuqy, r{ BBeBAax 6onee rlneHoft cBeruMocrra. llepraoAuqHocrr, r{BMerrerrrlft
6recra 6rrra o6tscHeHa HaJII{qIreM Ha 3rr.rx BBeBAax reMHr,rx trflTerr, rrMeroqux
paaMepbr troprrgma paArryca BBeBALT [4, 5]. Suuccuonur,re rrrrrr.ru BoAopoAa
r Ca I I, ua6nro4aeMlre B cliexrpax BBeBA rrdna BY Dra, r{ Baperr{crpr{poBar{}r6re
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y 6ontmuncrBa IrB HIrx BCtrbrIIIHr,I yxaabrBaror Ha Lryu,ecrBoBaHlre y arr.rx BBeBA.
xpolrlocSep n aneaguofi aI{rLIBHocrIT. Cne4yet orMerr4rb rar{}r{e, uro o6napyrrieua
Eeo6r,rsno cr4JrbHa-rr Jrr{Hr{.fl rrrrlrt B crrexrpe BD-10'4662 [61, xoropia, xax
troHa3alro n I2l, nn,rrnercrr nepeMenuoft :ruua BY Dra, a rar{E{e B cirer(rpe
BBeBArI f.nzae 182 [7), BarroAoaperrrrorl s nprrHaAJreirir.rocrr,r n rr{ny BY Dra.
I{poue roro, B [3] urr ]rarrrJrr{, -rro 6oraras ;[r{rr,reM BBeBAa I Boo A, BepoErHo,.
trprlrra4JTeflir{T H trepeMenr},rM urua BY Dra.

lloarolry Balr{Ho no4po6Hee uayrrr4Tb csoficrna arr{x BBeBA r,r, B qacr}rocrlr,
otrpeAeJrrrrr, aBoJrlor4{ourryro craArrro, n xoropofi ourl HaxoAxrca. ,I{r.a olpeAe-
ileulr.fl DBoJIroqIroHIrofi cra4rlr r{oryr 6urs trcuo;ubaoBanbr Her{oropr,re ctrex-
TpaJILHbIe XapaI{TepI{CTI4I{I,I, trOKaBLIBaiolldlle 3aBI{CLIMOCTb OT BOBpaCTa 3EeBA.
B [8, 9] tror(aaalro, qro Arrr BBeBA coJrrieqrroro rr.rtra cxopocrrr Bparqerrrrfl, r,ru-
TenclrBnocru EMnccr{oHnr,rx nuru.rft H u K Ca II lr coAep}r{aHr.re Jrr,rrr{.rr y}reHr,-
marorc.fi c yBer[qerr{eM Boapacra no oflpeAeJ]eHnor{y Baxorry. Flau6onee pau-
H.srI cTaAu.E ABOJITOqTTI 3Be3A COJITIeqIIOTO TLItra trpeACTaBJreLIa, IO-BII/IIIMONIy,
nepel,IeHHr,rMrr rr{rra T Tau, y noropr,rx rrHreHcprBr{ocrr, eMr.rccr,rr{ Ca tI lr coAep-
maHIIe ru'trtrr riatt 6onr,ruue. Xor.a BBeBAr,r ruua BY Dra s o6rqeu rm{eror 6onee
IroB[Hr.Ie cnexTpaJrr]]rbre rlrtrbr, Hexoropbre r,ra rrrrx [3] Aononruo 6Jruan[ [o
cIIeKTpaJIE,EoI{y Tl{rry x Conuqy I{ r{x Mo}r{rro cpaB}rETb co BBeBAaMrr coJrHeq}Toro
Tulra I{BBecrr{oro Boapaora. flpu DTor\{ }rbl npeAtroJlo}rir.rN{, rrro 3aBr{cr{r\[ocrr{
UX CIeHTpaJILHbIX xapal{TepI{CTI4It OT BOBpaCTa CXOAIIbI C SaBI{CIIN{OCT'IMLI AJIrI
BBeBA coJrlresnoro rr,rua. 3gecr l,trr coo6rqaeM o peByJrbrarax clexrpaJrr,Irbrx
Ea6rIo/IeHI4fi rpex raF(ax BBeBA: BD + 30"448 (I1D 17433), FI( Com
(HD 117555) u BD +27"4642 (HD 224085). Ilpr.rua4re;rirrocrr, r{x H trepeMerr-
EEIM rr{ua BY Dra 6r,rla goxaaaua n [3].

1. Ha6nro[enun

CuexrporpaMMbr uayqaeMr,rx BBeBA 6rrrlr nonyueubr Ha 260-cn pe{nexrope
STIII co ctrer(rporpa$ou Hyqo (12 Llntt) u rua 122-c,tr, pe+rexrope c HecMtrroB-
cnI{M ctrenrporpa{ou (37 Alnn). B ta6n. I co4epnrarcfl [a]rHbre o6 ucuolt-
BoBalrHbrx ctrer(Tpax. Itpoue roro, Ha rex lrie lrrrcrpyMerrra,\ 6r,uru rroJryrreHr,I
ctrexrporpaMMbr craHAaprlrlrx anea4 61 UMa, I Boo A, e Eri, x Cyg z y Tau
c TaI(I{Mr{ }He Ar{ClepclrfrMr[. I4. paspemeHr,rflMr{, qTo yt AJlfr r.IccJreAyeMbrx SBeB[.
Bce cuuunra rrMeJrr{ {oronrerpnuecxyro Haru6ponxy r.r cler(rp cpaBr,reHufl (tanlua
c troJrbrM xarogou).

Ta6.nuqa t

BD-l-30'448

FK Com

BD+27'4642

t2.rtt 4.974 r.
2.XII

2.I 1.975 r.
2t.xt
2.Yl 1974 r.
4.\'1I
5.VI

3.I 1975 r.
22.tr
23.II

27.ItI
,t,.x[I 1.974 r.
2.XII

28.XII
2.1 1975 r.

l5.XTl 1"974 r.
t8.I 1975 r.

5700-6800
5700-6800
5700-6800
3800-2r900
3800-4900
3800-4900
3800-4900
5700-6800
5700-6&00
5700-6800
5700-6800
5700-6800
5700-6800
5700-6800
5700-6800
3800-490t)
3800-4900

Bceunpuoe npeun
(UT; cepegnxsr

3nctro3trrlr{II

18h02m
00 07
2,1. 50
20 00
20 02
20 05
19 35
01. 40
23 00
23 25
21, 20

20 30
19 00
18 45
t7 37
L7 02
L8 45

Cilertpa.lruuii
yuacrolt, A

O6paruan-qrcnep-
cnn, A/nat

1.2

1.2
,12

J/
D-

;Jl
t2
l2
12
12

L2
L2
L2
T2
JI

B6

Sreega flara



2. CuenrpaJlr'Hble'rlrnhr

Hauu 6r,rnu ucuo,tbBoBanbr RpI,ITepEIr ctrefirpaJlr,Iloft xlaccll{uxaqlrn MK,
,otrr{caEHr,re s [10] . Cpanneuue co craIrAaprIIbIMIl BBeBAaMI4 AaJIo cJle;1yrcIql4e

peByJrbrarbl. Cuonrparurble rr{trtl orpeAeJIeIrLI Hax G8, K0 u K2 4ln FK Com,
BO -lS0"l+B r.r BD +27"4642 ooorBercrBeHlro, orlu ronaabrBaror xopomee
'corJlaclre c trpr{BeAerrnr,IMl{ B I11-13]. OAuaxo o[peAeJIerII4e HJIaccoB cBerl{-
I\{ocrrr trptrBeJro rrac K rreox{rr4aunbrM BbrBoAaNt. OcnosurrMl4 npI,ITepI,IflMI{ ,4Jr.E

I(JIaCCa CBeTI{MOCTtr B AaHIIOM trHTepBaJIe CtreHTpaJILHbIx TIttrOB .fiBJIflIOTCg

Irr.rrerrcrrBnocr6 Jrr4rrr{r4 Sr Il },"4077 r{ oruomeHr{e rrrlrel-IcrrBIrocreft Kolrrr.{HyyMa
no o6e cropoEbr or Jrrrur{r{ X4215. LIo uureucraBrrocrrr )'"4077 Bce rprr BBeBADT
,cJlelyer orlrecTE n rI4raETaM HJIaCCa CBeTI4MOCTI{ III, nO OrrrolreHl{e l^urru-l
lf xn rur y Htrx rI,16o coorBercrByer I{JIaccy cBerl{Mocrl{ V, lu6o I]poMeHyroqrloe
MeH{Ay HJraccaMr{ cBerl{Mocrlr III u V.

flocxo"nr,Hy paapeflenl{e Ha rrartrIlx ctrer(rporpaMMax B 3 paaa Bbrme' seM
Ha crrer(rpax, [pnBeAer{Hr,rx B [10] , ro [pr{Merrerrue Broporo Rpl{repr{fl (otno-
ItreHr{e r{r{TeHcuBnocrr{ }torrrrrr{yynra .11a21s,l Inqzun) B AaI{I{oM c;rtyqae rre BtroJlrre
HaAelHHo. floarouy HaMr,r 6r,rJrr{ paccMorpeHbr Jrr{Hrrr{ [pyrrlx DJIeMeI{roB B LIoHI{-
SOBaIIHOM COCTO.flIIIIII B CleI(TpaX I{SyIIaeMbIX 3BeBA, I{OTOpl;Ie gOnX$rr,r 6r,rtr,

fcr{Jrerlbl, ecJlrr cBeTr{NIocTrI 3Be3A rloRr,rmeHl{rrle. cpantrenr{e clel{Tpots npol43-
BoAr{rrocb Arrfl IrK Com rr BD +30'448 c E Boo A u 6t UMa, a 4,nx
BD +27"4642 - c e Eri. JIr,runs )"42L5 Sr II ycurelra B crlexrpax Bcex rpex
IrayrraeMblx aBeBA. Paccrtotpeul{e JIrI}IuI( h6496 Ba I I tror(aBLrBaer' qro
y BD -l-27'4642 o:ua rreMHoro ycr,rJrer{a, y BD f30'448 c.nerxa ycl{rleua rrJrr{

nopnranr,uoft r4rlTerrcrrBr{ocrrr, a y .!-K Com otrpetreJrerrHo yclrJrelra roJlbr(o Ha
,o4uoft clemTporpaMMe, a rra [pyrnx oua upu6;nuBl{TeJrb}Io noprranr,rroft un-
rer{clrBHocnr. Jllrnrnu }'}u6432,61t56 a 651ii Fe II ycllrrelrrrr B crler(rpe
BD f 3Q"/r/rB, a y ocratrbrrr,rx llByx BBeBtr Ha Harrrrrx clenTpax arlr JMHI,rrr rpyAl{o
o6napymnrs. flo-ru4u,rtolay, cJreAyer cAeJrarb o6u1ee Bamrroseuue, qlro cBe-
TI'INIOCTL [SyqaeMbIX BB0BA - IIOB],IItreIIHatI trO CpaBIIOHI{IO CO SB9BAaMU

V xracca cBerrrMocrr4.
B arorrr orr.romeHr{r{ BacJryir{rrBaer oco6oro BHr{Marrrrfl BD +30"448. f{nn uee

EBBecreH rpr{roHoNrerplruecHrafi trapaJrJlaHc n :0",047 t 0',01 t 1777, v, cte-
[oBareJrr,r{o, ee Blu(rlMofi senrlquue V : 6"',9 cootnercrByer a6conrcrnafl se-
Jrlrqtrua Mv : +5',5 * 0",7. Cuentparrur,rfir'r.ru BD*30'4118 Mi,r otrpeAerlr{-
Jrr{ Har( K0.l Cor.irac:r'o 1741 a6corrotrrr,re Berusuubl ArrE BBeBA i(0 III u K0V
paBHrrr +0",8 u *6t,0 coorBercrBelluo. TaHI{M o6paaou, cBerl4N[ocr6, ua6nro-
AaeMafl y BD f30'448, necxonr,Ito Bblrtre, qeu y tsBeBtr Hrracca V, xota ue-
yBepeHHocTr, B otrpeAeJleHrrl{ IlapaJrJlaKca IIe IIcKJlrosaeT BoBMo]I{IIOCTtrr TOrO,
sro BD +30'448 rre)firrr B rrpeAeJrax uranrrofi [oc.rreAoBarerrluocrr{. Couepmeu-
Ho otrpe4eJrer{rro Mo}nuo cxaaarb, sro BI) *30"4118 He rIpItHaAJrexI{r It BBeBAar(
KJracca cBerr{Mocrr{ III, Hax rror(aBr,rBaer rrIIHLr.E X4077 B ee ctrenTpe. Vqurlr-
Baq aror Sanr n ro, rtro Apyrtre c[er(TpaJrbHbre Hprrreprdtr ro]I{e [alor Henoro-
pbre yr{aSarrl{fl I{a lloBr,rmeHrryro cBeTrrN{ocTb, BCe Tpl{ paccMaTpI{BaeMble SBeSALI

cJre4yer orr{ecrr{ r( HJraccy cBerl{Mocrr{ IV, uo, tro-BITAI{r{oMy, Iry}IiIIo csurarb,
qTo Jrr{Hrr-rr }"4077 B }rx clexrpax ycr.rJrerra r{e roJrr,r{o BCJTeAoTBI{e r.rx noslrrrrennoft
CBETI{MOCTI{.

Xopouo I{BBecrrIo, qro JTI,IHI{.[ Sr II X4077 ycl{rrcrla B ctrexrpax Marl{rrr-
Hr,rx r4 r\p-srea4. Boanroinuo, rrro BcJreAcrBrle Henoroporo cxoAc,na (rraarue-
cnr{x ycr.lJrrrfi n aruoc(repax Marur{rrrbr,{ BBe3A rr BBeBI ruua BY Dra aHanor['r-
Eoe ycr{Jrerrue }"4077 lttr na6,rro;(ae}I B ctrer(Tpax rllex rrccJIeAyeMLIx 3BoBA.

C.ne4yer, oArraHo, orrlerrrrr,, qro ycurerrLre ilurttrkr ?"4077 tr{o;+toT 6t,rtr, nL,ranauo

l,r l\pyrrrMl[ rrpuquuaMu, raH Italt ol{o Ira6JrIoAaJrocE' IIe roirbKo B ctrexrpax
Marrrnrr.rbrx rr Ap-ailea4.
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3. tr{ur:encuBnocrlr ourrccr{oHHbrx llrnufi H u K
Elrrcclrosnue Jrrlr{rrrr H u K Ca II xopo[ro Br{AHbr Ha cuexTporpailr]vrax

Bcex rpex BBeBA. Ognaxo y FK Com oura clrJrbHo pac[rrpeubr r{ rroeroMy
rpygHo onpeAeJrr{rr, ux rpa}rr.rqbr ua {one .lusufr. norJroqefirrs H u K. V ncex
rpex BBeBI EMrrccr{fl K cu.nsuee, seM H.

Vcpegnennrre tro BceM troJryseHHbrM AJrfl xairi4ofi r.ra BBeBA cner{rporparvrr{a6
BlralreHr,r-fl or(BlrBaJrerrrrroft [upuHbr EMr{ccrroHuofi nnnr,ru K panrlrr 1,0; 1,8.
n 2,5 A. qrs BD +30"448, BD +27"4642 u FK Com coorselcrneuuo. ,[.rra
FK Corn Dra Beruquna 6r,rra troryqeua HaMr{ fiar( paaHocr}, Me}r{Ay r{aMepeu-
uofi cyuuapuoft aI{BI{BaJreIrrHofr rnupuuoft [orJroIIIeHI{tr rt DNt:.tccrrr,r B Jrr,rrrtrr{ K
I{ 'Jr{Br4BaJrenruofr mupunofi rutrruu norJrorr{eHr{q K s cner(rpe BBeBAET 6t UMa
Tar(oro irie ctrer(rpaJlbHoro rrrla, rrro lr FK Com.

4. Cnopocru oceBoro BparrleHrrfl

Hauu 6r,rr ucuonrBoBarl rpa{uuecxrafi nrerog olpeAeJreur,ra cHopocrefi npa-
tr{e}rrrfl, BtrepBrrre npe4JromeHnrrft Illafiuou u Crpyre [15], a BareM rrprrr,rer{err-
Hr,rft so MHorr{x [ccJreAoBaHunx. Ocnosy BToro r{eroAa cocraBJr.rrer trpeArro,rro-
)I{eHIIe, rITO HeUCHa}I{e}IHbIe BpalieHLIeM I(OHTypbI CneI{TpaJILHr,rX nUrUrfi }IOIyT
6r,ns uafi4er{Dr rro cuenrporpaMMe BBeBlr,r raxoro }iie cile}(rpaJTbr.roro rrrrra r{
cBeTr.rMocTr{, qro r,I usyqaeMr,re BBeSAbr, Ho l,IMeloqefi uau6onee y3nr4e ilti:flLrfi..
Pacqerur pacDrupelrHr,rx Bpatr{errueM r(oHTypoB Jrr{Hr,rr"r Mr,r nporrBBoAr.rJrrr rar{ irie,
HaH rr B [16]. Buuuur,rft4lrcH BBeBAr,r 6rrn paa4enerr rra 40 roJrocoK, rapaJrrreJrb-
HLrx ocrl Bparr{eur{fl, u 6t;l Har,lAerr BHJTaA xantgoft uB troJrocox a cyuuaprrr,rft
r{oHryp, Ilprn erou Nrr,r npeArroJraraJrrr, uro xoa${nqI{eHT troreMlreHr{.a BBeBAr,r

or rlerrrpa H r(parc paBeH 0,6. Bunu paccqurallbl ltolrrypr'I rr.urufr ?\6439,07
u ?u6717 ,69 Ca I [n.s eua.renufi rpoenrlrrrr cxopocrlr a sin I or t0 4o 720 nnlcen.
B xasecrne rlcxogur,rx 6rrrr,r se.Err,r HoHTypbI ;runrafi B cner(Tpax craHAaprHblx
sreag I Boo A u e Eri, uafigerlnr,re rro Harur{N{ ctrer(rporpalrnrar,r (gna I Boo A
corJracrro U7l u sinl : 5 rcnlcen). Brusuue r{rrcrpyMeuraJrb}roro r(oH1'ypa
Mbr rre rrccJre4oBaJr[, rax xan s [18] trol{aaauo, tlro r(oIITyp JIrIHI4I,I, pacuupel{-
Hrift aparqeurreM rr r.rlrcrpyMeHTaJIbI.Ir,INr a{{exrorlr, Mo}Iter 6r,rrr paccuu'rau,
ecJrr,r saAaHbr cnopocrr, Bpax{errl{.fl sBesALI u lrcxo4rrr,rfi HorITyp, uH;tlouarcu{I,rft
s ce6s rrHcrpyMer{TaJrrHoe pacmupeHr{e. Orlrerult, rr?o HarrrI{ cnelirporpa},INrr,I
Har( rrccJreAyeMLlx, TaH Lr cTaHAapTlIbIx BBesII 6lurr,r uolyrreHbl }Ia 04n0tt ra

Tofi nie rtaMepe ctrer(rporpaSa lpu oguuaxonofi mrrpl'Ilre nxo4uofi qe.,ru rr

6r,rnr,r o4unaHoBLIM o6paeolt lraMepexhl ua lruHpodtoroNferpe.
3ua.reuu.tr a sini urr otrpeAeJrrrJrrr, coBMeqafl Ha6rIoAaeN,Ir,Ie Holrryphr

lunnfr ')"6/89,07 ttX6717,69 Ca I c pacc.rlrranrir,rnn. Ifa puc. 7 trol(agallbr pe-
ByJrETarr,r coBMeIrIeHrLrI Ea6rroAaeMr,Ix u paccqlrralrHblx HourypoB 4.ira trttlrfi
1,6717,69 Ca I. IJo.ryuennue z sinl rprrBeAeHbl s ra6Jr. 2. Omu6Ha B onpeAe-
nenr.rn u sinl cocrtlBJr'IJIa trptr6flI4Bflrenruo -]-10 kt'tlceft.- flocxo.rrsny rory-
seuur,re r{a}rr{ cxopoorr{ Bpaq,eur,ra BD +27"4642 lr FI( Com neo6r,rsno BLICoI{II

AJr.rr BBeBA crrer(rpaJrbribrx rrrrroB GB - K2, ro BoBHr{r(aer Botrpoc, AeiicrBurerl-
r-ro JrrI na6nrolaeuoe pacrrllpeul.re luulrft Br,ISBaIro BpatrleHr{eM.

l(pyrofi upr,ruuuoft pac[rrperr{x rrtr:umfr Moil{er 6utr, ryp6ylentr.roctr (clt.,
HatrpraMep, [19]). OgHaHo Nro]r{Ho cpasy ?,tte cnasar},, qro pac[rllpeulre .'rr'rttufi
y u3yqaeMbrx BBeBA rre Br,rBBarro lrlrxporyp6yJrenrHbrMl{ ABIrE{eIrI{rIr{lr. tr1lasecr-

Ho, qro AJrfl ranlrx.nltnuft, nax X,6439,07 u)v6777,69 Ca I, flotraAalolqux IIa (Ho-

JreHO) r{Jrrl rla IIoJIOIym qacTr, HpLIBOfi poC:ra, yBeflu.reurle cHopoCTrI Ml4ripo-
ryp6y;renrnblx ABrrxiel{ufi, uplr trpotlux paBHbIx ycJroBtrtlx, npuBoAr{r I( yBe-

rtrqegulo nx aItBtrBaJIerrruT:IX mupflH. Ho oI(BI{BaJIeHTHbIe mupuIILI BTI,IX

tng.ufr. B c[cHTpax r{SyaraeMr'rx BBesA rrpaHTl4qecfiI,r raHrle }He, HaK B CIIeKTpax
crarrAaprrrblx BBSBI E Boo A I,r e Eri, [pl{Ila[Jle1riatrIrx H V H.naccy cBerITMo-
cTlr. IIontoMy Mo]nrro BaxJrioqr{rr,, rrro cnopocrl{ I\[uHporyp6)r,ltentnocrlr y rex
Ir Apyrux aBeBA oArrlraltoBr,Ie rr IIe upeBbllrlalor IIecHoJrbItlIx lltLf cek.

lopaago rpyAllee l4cr(Jrloqflrb BoBMo]I{Hocrt, Toro, uro na6nro4aeMoe pac,-
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45 M",A

Plc, l. [iouTyp lrrrrrrrr 1, 67i7,69 Ca T (ycpc4ncHHr,re Jrelafl r.r [l]aBarr rro.lronr.rr.rr,r)
To,ttttt - Ha6rIo[ortr]fl, cnJIourHafl Jr unrr - rtlrrrrcJrorHt,tii xorrryp
{r-BD+30'448, osini:10xm/cet;;5-1rI(Cour, Dsini:70 nxfcen; e -BD l-21"L6L2.
r sirr i : 30 ntt/cen

[lrperrr{e lrfi]H],I.ir. BrrrsBarro rral{poryp6yJrerrrHbrr'rr,r [Brr]r{er{rrrrMra. 3acnyirir.rnaror
tsHr4NraHr{fi ABa CJre[yrcqr,rx apryNrer-rra rrporr{B cyr{ecTBoBa}rrrfl MaHpoTyp6y-
.Jler{rHr,rx ABr4}r{eHr{ft B o6paqarcrqeM cJroe paccMarpr{Baer\{brx 3Be3II. Bo-nep-
BLIX, 6oJrE,rtroe arucflo rrcc"rreAoBaHr.rii rroxaarnBaer [19], rrro y rrrrauToB I{ cBepx-
fr{rarrToB, B o6paEaroqe}r cJroe xoTopbrx Mar{poTyp6yJreHrHocTr, cyulecTByeT,
cHopocTr{ N{rrHpoTyp6yJIe}IT}IocrII Br,rule, rIeM y HapJrI{KoBr,lx BBeSI. Ho l{I,r ynie
orMerr{Jrrr, qro y usyqaeMr,rr 3Be3A cnopocTrr Mr{riporyp6yneHrr-rocrr4, rro-Br{-
.AI,II{OMy, Tar(rle ir{e, HaH y BBesA-r(apJIrIr(oB. Bo-nropr,rx, eorflI 6bI Boo6qe {u-
sr,rrrecr{r4e ycJroBrrfl B o6paqaroqeM cJroe 3Be3A rtrrra BY Dra 6rrnlr 6r,r rar(r{Mr{,
rtoTopble cIIoco6cTByroT RoBrrr{Kr{oBeru,rro \{aHporyp6yJreHTHocrr4, ro pacrxl4-
peHr{e Jrr,rHrrr{ [orJroqeHr{.8 rloir{Ho 5r,rno 6n ]'ra6rroAarr, R crrer(rpc HarrrAofi
J{3 Arrrx 3Be3,q. (faHruqecHlr ir{e Jrr{rrrr[ pacrlrr{pe]rbr y AByx r{3 rpex r.rsyrreH-
JrLrx 3BeaA. Ecnr.r nte pacur{peHrre Jrr{rrr{ft y BBeBA rr4tra BY Dra nr,reBano Rpa-
IqeHr.reM, To BcJreAcrBr4e pa3Jrr4rrr4fi g rraHnonax oceft BparqeHr,rfl n Jryrry sperrrrfl
.Jlutlvfi AoJrlrir{L,I 6rrrr, pacmLlpeHr,r ToJIE,Ito y lleHoTopofi .racrlr 3Be3A. 3ro ue
npoTr{Bopeql{r Ha6JrElAeHr[flM. Ana.{oru.r[oe c006painerrr,re 6],rJro r{crroJrr,BoBaHo
B [19] AJr.rI [onagareJrrrcrBa roro, rrro Jrr{Hr{r,r B crrexrpax BBeB,q r,[aBuoii uo-
CJIOAOBaTeJILHOCTI4 paCmI,IpeHbI BIlaqeHI,IeN{, a B CIIeI(TpaX II,I|aIITOB lI CBepX-
Ir,rrar{ToB - MaKporyp6yJreHrlrocrr,ro.

B cn.salr c 0Tr.rM paccil,rorpr.rl{ TaHrrie drorolrerpr.r.recHrre nepr{oAri BBeBA.
,Cornacno [3] ouu paBHLr 2,40; 6,75 n 7,85 11rrfl [rr.E ]'K Com, BD +27"4642
rr BD +30"448 coorBercrBerruo (y BD +30"448, xpolre yKaaaHrroro, Ira6Jrro-
Aaerc.rl Tar(Hie treprro4 43,9 4nn). B cootnercrBrru c trpr{BeAeHr{r;rM,r pauee co-
o6parteultrtMrr Mbr 6y4eu rroJrararrr, arro (boroMerpflqecltue fleprroAbr BBe3A Tr{rra
BY Dra paBHbr r.rx flepr.roAaM o6paqeru{rr Bor(pyr ocu. TorAa BmBaropr{aJrbrrafi
cHopocrr, Bparqer.rr.rfl ?r, [epr{oA P u paguyc 1? anea4lr [oJr]r{l{r,r 6r,rru, csflaaEbr
coortrortreHr{eM ?, .: 2n Rll?. SHaaroplra"tbuyro cxopocrb z2 cJreAyer, orreBrrAuo,
csllrarr Bepxr{r{M rrpeAeJroM cnopocrr{ Bparqerrr{.rr ?, sin l. Paqr.rycr,r r\{r,r Br,r-
qIICJII'IM B [Byx trpeAIIOJIoHieHI4.Ex OTIIOCI4TeJIbHo [pI4tII4HbI paClII{peIII4IrI JIW]F'IIfr.

rrorJroqeHr{fl B cneHTpax BBeBI. Ec.irn c.rr4rarr,, qro Jrlr:,;-u]r- pacl]Ir{per.rbr MaKpo-
ryp6yileHrHocrrrro, ro cJreAyer troJrolrirrrE z < 10 tqnLlcek, r,r roqa Ha6Jrro4ae-
Mr,rM uepr{oAaM coorBeTcTByror paAr{ycl,r, SaHJrroqerJr{bre B rrpeAeJrax oT 0,4
(FK Com) Ao 1,5 coJruequoro (BD +30"4118). Ecru )He rputrr.rrrofi pacurupenr.rx
JII{IIrIfi crII{TaTb BpaIqeHIIe, To AJrfl ? Mo}r{Ho ucllo.rrb3oBaTb floilyqerrHr,Ie BHa-
qeHufl asin l. B ganrlou cJryqns Mr{ troirrJr{flaM paArrycrr ot 1,5 (BD +30"448)
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Puc. 2. PerncrporpauMrr crrexrpoB BD + 30" 448.

Ao 4 coilHesHbrx (BD 127"464,2). Conocrasus artr peayrrrrarrr c BbrBoAaMrlr,
CIOJIaHHLIMI{ IIpII OupeAeJIeIII4}I HJIaCcoB CBOTI,IMoCTI/I I4ByIIaeMbIx IBQBA, CJI0-
AyeT clroBa 3aHJrroqfiTr,, qTo AJI.g o66.EcHeHu.E pacflrr4peHr.rfl. Jrfr]Jufr- Bpau{eHrre
6onee rpeguosr[TeJrbgo, qeM Maxporyp6yJreHTuocrb. ,(eficrnutenbrro, r(Jraccy
cBeTI{MOCTI/I IV 4OnmUrr COOTBeTCTBOBaTT, SHaSeEr4.fr paArrycoB 3Be3A B trpeAeJrax
or 1 Ao 10 paAIaycon Cotuqa (cv. ll41), qro Mhr rr troryqrrlr B trpeAtroJro]fierrrrr4
BpaqeHr.l.fi KaH trpuqlllHbr pacmfipe]Jnfl. ItkrrF.yrfr, Itporrre roro, c srrrM rrpe[troJro-
)fieHueM xopoIIIo corJracyerc.rl Tar(Ete Ha6[roAaeMoe cooTBeTcTBIre Me]r{Ay 60T0-
MeTptrqecHI{MII trep[O[aMr,I Lr SHarreHrEM[ u sini - [epr{o[, HarrMeHbrxr{ft
y BBeBAbr c nara6o.rrr,ruefi cnopocrbro Bparr{eHr{r (FK Com), vt Hao6opor
(BD f30"4zr8).

5. CogepmaHrre Jrrrrr.rl

Ha puc. 2,3 uonaaaH yqacrort perr{crporpaMM ctrerrpoB BD *30"448 u
BD +27"4642, nnlrouarorlrft Jrrrlrrrro ?,"6707,8 Li I. flrx roro qro6br otrpeAe-
JItrTb llo[o]ltelJ1,4.e iluHutI JtlrI?7tl Ha perl40Tpolpax{llax, IIO ClleHrpy CpaBHeI{I{.fI
6r,rn sbr.rucJreH Macrnra6 perracrporpaMM ra 6r,rno nafigeuo paccrorHrre Droft
Jrr{Hr{u ,or rrt4rrryr )\6717,69 Ca I (clr. BeprrrnaJrbrrhre Jrr4urrrl na puc. 2, 3).
Peay.nr,tzpyrctr{a.fl olxll6xa B orrpeAe.]reur,rr{ troJro}fienr{fl Jrvrrrrrr illtrtrfr.He
trpeBr,rflraJra -+- 0,1 A, uo trpr{ aroM Mbr rre yqr4TbrBaJrrr BoaMo}nnocru au{tpe-
peHqr4aJrblroro cABrrra mrHuir. ItaH nrn4uo rrB pr{c. 2, 3, na Mecre Jrr4Hr{E
X6707,8 Henoropr,re IrB perr4crporpaMM rror(aBr,rBaror AoBoJrbrro ctrJrbrrym
Jlrltrluro, a [pyrrre - JruHuro, Jrrrlrlb He HaMHoro trpeBr,rflarorqyKi rrlyMr,r, Mrr sce
)fie cqrrraeM, qro Jrlrurr.E X6707,8 Li I upmcyrcrByer B crrexrpax BD +30'448
r{ BD +27"4642, Ho,. BoBMorr{Ho, ee er(BrlBaJreHruarr ilflpr,rua nepeMen-
HA,fI.

B clexrpe FK Com B6'ilr,rsu ?u6707,8 BaMerHa rnlrpor(afl Aenpeccr4.n, rJry-
6una xoropofi ropn4na 5% vareucrrBuocrrr Hetrpepr,rBHoro cner(rpa. Mrr csu-
TaeM, IITO tro 3Toft Aerrpeccr{u Bce }ne Mo}nHo orrpeAeJrr{Tr, nepxHuft trpeAeJr ar(-
BuBaJrerrrHofi rnupuur,r Jrr{Hrrr{ )\6707,8 Li I. flocnoJrbr{y Soronrerpguecrtre
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omrr6r{rr rraurrrx r{BMeperrrrfi cneHrpa Erofi BBe3Abr rroprrAHa 30/0, to aHBr{BaJrerrr-
Ha.E mrrpr{Ha aroft [rut:rrrr/t AJr.E tr'K Com onpe,qeJrerra }reyBepeHr{o.

nleroAlrHa orrpe/{eJrerrrrrr coAepina}r\rn lrrtr\rt IJaccMorperra p.E[o]I r{ccJiego-
BareJrefi. Ilocre4nue pa6orr,r coAeplriar peByJrETarr,r, troryser.rHEre c rroMolqbro
MoAeJreft arMoc{ep. Nh,r ucnorr,aoBaJrrr MeroAr{r(y, paBpa6oraEr.ryro 3a[ra-
Jra [20] . tr4u paccur.mar.rr,r DnBrrBaJrerrrrrbre rrrr{pr{Hr,r JrL{HIII{ },6708 Li I s Syrrx-
qun a$$eHrr,rBHoit roMrreparypn T n grrr. cepr{r{ NroAeJrefi BBeB[r{brX arMoctpep
II IIaHr,r trotrpaBKr,r, yqrrrbrBaroqrre r{acrJU{eHr4e B 3rofi JrrrHr{r{. a{rfexruniraa
TeMneparypa ollpeAe.rr.Eercfl rro ror(asareJrro qnera (B - V), flpr{qeM rrprrn.Err,r
paailuqHbre coorrroilrerrr{fl AJrfl BBeBA r{JraccoB cBerr{Mocrlr III lr V. Br,r,rucJreu-
HI;re [o I{arxI{M Ea6rroAeHutrr[ qtrrcJra aror,roB tg ,A/ (Li) (e aroft urr(aJre A"rrE BoAo-
poga Ig If (H) : 72), a rar{}ne cpeArrr{e ExBr,rBaJrerrrrrbre rtrrrprrrrbr rrrlrrtr{r.r Jrr{rrrfl
nprrBeAeHr,r s ra6r. 2. lTpu orpeAeJrerrr{r{ o{$eHrunnrrx reMrreparyp r{amrrx
BBeBA MLI CqI,ITaJItr{, IITO OnU trpI,IHaIUIe}I{aT I( I(JIaCCy CBeTIIMOCTI{ V. ,(ln CXO-
pocTr[ lrnHporyp6y.[crrrHocTr.{ 6r;rto [prr]rflro 3]raqeHr{e, coorBercrByroqee
IIOpMaJIbrrr,rrlI sBesAaM ClreKTparbrrl,rx TI4rroR G - K, TaHoe iHe, KaH r{ s [20] ,

Ta6nuqa 2

RD + 30'448
Fl( Com

BD +27'4642

<10
70
30

0,08
<0,08

0,tt
+1 ,6

<+1,7
+1,5

SBeBEa D sir"L i, Ent/cen Wl, f, Tr''R tg N (Li).

1r800
1t,970
1*65{)

9t



6. O6cym4errrre peayJtraroB

Peaynrtarnr lrarnlrx na6rro4enufi [arcr BoaMoiri]rocrr, roryqflrrr orleur(n
BoBpacra 3Be3[ rl{tra BY Dra. C arofi rtreJrbro Mbr cpaBHr{Jrr{ ar{BuBaJreHrHbre
ml{pnHbr 9MI{ccr4oHHr,Jx nuuufi, cHopocrl.I Bpatr{eHrrrr II co[epH{aHI4e JItrTI{fi
B rpex flsyqeHHbrx ]raMr{ sBesAax rr4tra BY Dra r.r B Apyrr4x 3BesAax pasrlrqHoro
BOBpaCTar .qJLfI I{OTOpI{X MbI I4CtrOJILSOBaJIII HOII{SeCTBeH}IbIe [aHHLIe, IpI{Be-
AeHHHe s [9, 20-261.

Boapacr BBeBA, c ltoropbrMl,I nporraBoArrJrocr cpaBrrerlr,re, Mbr npr,rHqMaJrrl
paBHr,rl,r repMo.EAepHotry Bogpacry 7w [9, 20] rex BBeBAHr,rx rpynnr{poBor,
B no'ropbre oHr{ BxoA.frr. flocxorr,xy BHyrpr.r Hanrgoft rpyntrr{poBr(v aly..urccvfl
Ca II, cxopocrl{ BpaqeHlr.fi LI coAepx{aHue rrrrrrrn BaBr{crrr or ctrer(rpaJrr,Horo
TI{rIa, To ur,r nr,r6zpaJrr:r !\Irfr cpaBHelrrrfi ToJIbr(o BBeBALI Tex }r{e cnel{TpaJrbHr,rx
TlrrroB, qro rr [ByqaeMbre HaMrr, r. e. G8 - I(2.

,(aa anesg cnexTpaJrr,Hr,rx HJraccoB GB V - I(2 V axnr.rsarreurHafl rutrpr{Ha
ilvnarr K Ca II, Horopym rpr{rr.rrro o6osua.rarb xax EW (K2em), cJreAyroug4M
o6pasou BaBrrcr{r or Boapacra t21-231. V aneag cnorrJrerrr,rfl flrergrr, Boapacr
I{oroporo Tu:4.107 ter, EI4l (K2em)cocrarn.Eer or{orro I A. y anesg cnon-
ilerarlfl fuagrt, r{Meroqr{x Boapacr 7x : /t.108 'ner, EIV (K2em) npuuepno
n 2 paaa Merrbrre. B cueHrpax BBeBA oxpecrnocrefi ConHrla, 6o.nbruuucrso
Itoropr,rx r,rMeer BoBpacr rropaAr{a 10e .ner, EI,V (K2em) o6rr.ruo Me}rr,rre 0,2 A..
Suaserinfl EW (Il2em) y rpex r{Byqssrror* rraN{r{ BBeBA cocraBrrrrror ot 1 4o
2,5 A, sro coorBercrByer Bo3pacry nprrMeprro ranoMy ?rie, HaH y fheag,
t. e. 4. 107 ter, r{Jrr{ Aa}rie HecxoJrr,}to MeHbmeMy.

H contanenr{ro, B MoJroAbrx BBeaArrr,rx cxorrJrerrlrflx cr(opocTrr BparrleHlla
r{BMepelrbr roJrbno [Jr.E BBeBA corHesrroro rr{tra rr 6onee paurrr,rx, B fl.uengax
oHr{ cocraBJr-rrror AJr.rr BBeBA coJruerrHoro rl4rra oxoJro 20 nnr,lcen, a a lua4ax -onoJro l0 naolcerc [9]. flocnonr,Hy, noo6rqe roBopfl, npr{ AaH}roM uoBpacre cxo-
pocTb Bpa[1euux y6rrnaer co ctreHTpaJJbHbrM TrrrroM, To arr{ B}raqerrtr.E Mo}riHo
crrurarE, Bepxlrr{M rrpegeJroM AJr.rr anea4 GB V - K2 V n paccrr.rarpr,rBaeMrrrx
cKorrJrer{rrflx. floarouy trro}r{Ho cqr{rarr,, qro [oryseHur,re HaMu BHaqeHu.E
a sin I gnn BD +27"4642 (30 nttlcen) n FI( Com (70 nnlcen) coorBercrByror
Boapacry, NreHr,ureMy Boapacra fhe.sA.

Flara6onee Bbrcoxoe coAepiriaHrre Jrr{rr{rr lg If (Li) : 2,5 -:- 2,7 Ajrn ctrex-
rpaJrbHlrx rr{noB GB V - I(2 V orrvreqerro B BBeBAax llne.n11 [20] . OlnaHo
B rpynulrpoBne Cnopnraoua - If,errranpa, Boapacr xoropofi oqerreH !iaH
7'x : 2.707 lrer, rrro MeHE,rue BoBpacra flneag, A.ir.s oAuor,l BBeBAbr cnexrpaJrr-
Horo rrllra K0 Ve l(ersuor [26] uauren 1g AI (Li) : 1,5. B lnaAax v rieno-
Topr,rx r{B BBeBA cnexrpaJrbnr,rx rrrrroB GB V - K2 V couepffiarrrre Jturlrrl
1g,V (Li) : 1.,5 -:-2,2, Ho y Apyrrrx BBeBA raxr{x ine crrexrpalrrrrrr,rx rrrroBl
lg 1/ (Li) < 7,5 120, 251. V 6o.nr,runncrBa BBeBA or(pecrrrocrefr Co;nrrrlarexirie
crIeI{TpaJIbIIr,rx TI4TIOB COAepiriarrrre lIuTrlfr }II{Hie rrpegeJra o6napynrenrrr
lg ff (Li) ( 1. Taxlmr o6paaort, xora o6rqaa renAerrrlrr-rr r{ yMcrrbrne}ruro co-
AepHialrrr_fr rruTtlfl c BospacToM y paccMarpr{Baer\,rbrx 3Re3A He BbrsbrBaeT co-
lcneullfi, cyqecrByer IreHoropa.fl HeoAlroBrraqHocrE, B oroii aaslrcuMocrl,r. Morrino
Bar{Jrroqtr{rb, sro otrpeAeJre}rubre r{aMr,r AJr.a rpex BBeBA ruua BY Dra a}raseuu.fl
1g Ar (Li) : 7,5 +- 7,7 ynaar,rBaror Ha Boapacr rrop.EAr{a Boapacra ranr{x
rpytrrrl4poBon, HaH fl.ne.tAr,r lr lua4rr, trJrrt Aalr{e Ha 6o.rree parlrrufi Boapacr.
I1o coooHynlrocrr{ Bcex rpex xapaxrepr{crrax (aulrccrnn Ca II, BparqeHr{e lr co-
Aepir{aHrre ,uurua) BoBpacr paccMarpr4BaeMbrx BBeBA, trpoMe}r{yro.rurul lre;u4y
BoapacroM caMbrx MoJroArrx (T Tau) r{ craprix anea4 (Cotnrle).

Anrop 6.narogapeu axa[eMrrr{y A. B. Cenepnouy Ba BHrrMarrr4e H pa6ore,
A. A. Bonpsyny Ba Hecr(oJrbr(o Hpr{rr4rrecnr{x BaMeqa[ufi u f. A. Hoa,ronoft
Ba rrpoBeAerJrrrre erc Br,rqr{cJreHr{fi ua 3BM.
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AITAAEMTIfl HAYIT CCCP

I{3BECTIIfl I{PbINICHO}YI ACTPO@USUIJECHO}T OECEPBATOPII,I

Tou LV, 1976 r.

OIIEHIUI IIJIOtrIAAII
Id TEMIIEPATYPbI TIflTEH HA BY DTa

II. (D. 9yrafinor

Paocmotpenrr ABa BoaMo)r{Er,tx o6sscnenufi [epr.roAurrec(r.rx lraMereuuft 6necxa BY Dra.
trIepnoe o6t'scnesrae cocror.rr-B ToM, qro s Hanoir-To ognor,i uotycSepe Bparqarcu{eficr areagr,r
a Teqeurle AJlrrreJlrrroro BpeMerrr rlprlcyrcrByer rer{Eoe [ETrro. Corracgo BTopoMy o6r,gcre-
uraro o6e uonyc{eprr 3BeBAbI 6oree lrnr,r MeHee paBHoMeprro [onpbrrr,r Mrroroqr4cJreHHbrMrr rr-ET-
HaMI{, lro cyMMapr{afl rlJroilIaAb rlsrerr B ognoii nonyc(fepe 6orir,rue, ueu a 4pyrort. flomaaano,
uto ntr6op ille,fiAy sTrrMrr AByMf o6rscnenr.rsurr Molxer 6rrrr cgenan c rroMotrIbro ua6uro4ae-
Moro otuorrrenlrr A(B - V)l LV, r4e A(B - V) l AZ - ualrenenrrfl ror{a3areJrfl rlBera r{
'6recna BBeBAbr, Haurr,r na6urogeulra BY Dra 1965-1970 u 1974 rr. yr(aar,rBaror Ea ro, qro
BTopoe LIB paccMarp[saelrrtx o6r,.flcneurali flpeAfiorrrr.rremnee, Tanr,ru o6paaou rart4euo,
qTo orI{ocIIreJILHLIe IIJIoIqaA}I fisTen MoIyT AocTI{Iats 60% IIJIotqaALI AI,IcHa BBeBAr,r, a TeM-
,[eparypbr nrter.t npu6rl,rar{reJlb}ro ua 400o Er{}fie rerlrrreparypbr BBe3Abr. Cgerauo BaxJrroqe-
rrr,te, qro (potoruerpr,ruecxraii e{(pexr na BY Dra rrrsran B ocuoBrroM rroJryreHrrMrr rrfiTerr.

ESTII\,IATES OF THE AREA AND THE TEI,IPERATURE OF SPOTS ON BY
DRA, by P. F, Chugainou. -Two possibleexplanations oI periodical brightness varia-
'tions of BY Dra are considered. Thefirsi explanationis thatthe dari< spot, exists at some
definite hemisphere of the rotatingstarforalong time. According to the second explana-
tion, both star hemispheres are more or less uniformly covered r,r,ith numerous spots,
'but the total area of spots, at one hemisphere is greater that at another hemisphere. It is
sholvn that the choice betr.een these two explanations can be done rvith the aid of the
observed ratio A(B-7)/AZ rvhere L(B - 7) and AZ are variations of the colour .index
and the brightness oi the star. Our observations oI BY Dra in the years of 1965-19?0
atd. 1974 sholv that the seconcl oI the explanations considered is more preferable. Thus
it is found that the respective spot areas projected to the star disk attain to 60/6 of its
area and the spot temperatures are about 400'Iess than the star temperature. The conclu-
sion is made that the photometric cffect on BY Dra is due mainly to the spot penumbrae.

3neagy BY Dra trpr{Hflro cqrdrarr, upororr{rroM trepeMeuHr,rx BBeBA, rroxa-
.3r,lBaron{r{x [oBoJrbHo qeTr(o Bbrpa]fier{Hyrc trep[oAr{qEocTb rrSMeHeruft 6necxa
tr BolbruresHyro aHrr4Br{ocrb [1-3] . Boupoc o trplIquHe trepuoAuqecHtrx rrsMe-
HeHI4fi 6.rrecxa BBeBA rrrtra BY Dra 6r,rn o6cym,qeH p.EAoM aBT,opoB 11,-71,
I B r{acro.fltr{ee BpeM.E trpeo6JraAarotrIee qIIcJIo AoBoAoB yr(asr,rBaeT Ha To, qTo
.aroft trp[suuofi cnegyer cqurarb HaJrrrque reMrroro trfirHa Ha troBepxHocrtr
Bpaqamqefic.s eseanrr.

flpulreueurab ruuorearr rrflrHa K BY Dra upe4craBJrser co6ofi oco66lft
I{HTepec rroroMy, qro y 3roft 3Be3A6r rrap.a[y c r{BMeHer{r1r.EMr4 aMtrJrrrryAr'r oT-
MeqeHo rafi)r{e rr8MeHeHr{e ee MaHcI{MaJrbHoro rr cpeAHero 6tecxa. Aurrury,4a
I{BMe}reHrrfi 6,necna BY Dra 6rrna ualr6oJrbueft B 1965 r. B trocre[yrorqtre roAbr
.aMururyAa yMeHbrtrtrJracb, a cpeAHr,rft u MaficuMaJrbHBrfi 6necH SBeSAbr trocTe-
rreHHo Bo3pacraJr. Ero uaMeHellue 6JIecHa cocraBrrJro onoJro0*,3 [1]. Ilpegno-
:x(eHr{hre o6r.scuenr,r.s o6oux yRa3aHHbrx Saxron ll, 7-gl HeJIBB.g trpl{Bllarb
BtrOJrrre yAoBJrerBopI{TeJrF,HbrMr{, Tar( Har( B ytroMfHyrbrx pa6orax He[ocraroq-
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n0 xopomo 6rrno r.rayueHo coorHortreHlre Melr{[y r{BMer{eHurrMu 6necra fi I{BeTa'
BBeBAbr. 3[ecr, Rauu 6oree uogpo6uo, qeM paHee? paccMorpeuo Bro cooruo-
meHuq R uoryrleHrrl HoBbre oqeHr(ff trJrotrIaArr rr.srelr r.r I{x reMlreparypbr,

1. SnegAurre BeJrrrqrrnbr I{ floffaaareJrr{ IIBera

B [1j uauu 6rrru ouy6rrrxoBaHbr Soroe;rexrpr{qecxrre na6nroAenras BY Dra
s 1965-1970 rr. PasHocru Berusun L,ms crrHeM I{ }I{eJrroM $lrnr,rpax ro orHo-
meHuro r( sBeBAe cpaBrreurrfl BD +51"2408 6rr,nu AaHbr B r{rrcrpyMeHranr,noft
ctrcreMe, fioropar 6.nlrexa H cr{creMe B, V. Cooruorueru{rr, [arorqr,re trepexo4
or ur{crpyMesrarr,noft cr,rcreMbr R crrcreMe B, V s {965-1970 rr., HaMr{ He
orrpeAeJrflJrr,rcr. B 1973-7974rc.lrr,r na6;rroAanlr BY Dra na roM )rie reJrecxorre
rr c reMr{ ine $ranr,rpaMlr r.{ otrpegeJrtrJrrr peAyr{quoHr{r,re cooruortreur.s [10].
,(na aneagbr cpaBHerrrs BD +51'2408 MrJ HartrJrrr V :7"',90, B -V :
- +7*,28. Tlcuo,nrayr arr{ [aHHr,re, MEJ retrepb ocyrqecrBrrJrr.r peAyxqr4ro

Ta6urqa 1"

B-V J.D. B-V

2439. . .

009,2607
010,2753
01 2 , 3808
013,26tl8
019,2300
021 ,2668
022,2265
023,2147
021t,361"1
025,3549
026,3361
027 ,'?,(\04
028,331t0
029,3527
030,3409
031,3117
032,31'r75
033,:1721
031r,3561
035,3352
039,24|r,t
04,1.,264L
01+5,2440
050,2091
0't2,2!01t
055,19111.
056 ,2139
086 , t796
to,1 ,1662
1.02,1820
105,{778
109,1965
2'o0,4493
25L,4653
252,t1556
2ro3,[[111
254,4306
301 ,3203
302,31"o4
304,3029
313;3002
31.4,2919
3i24,2897
328 ,3043

8m293
8;438
8,22L
8 ,304
9,344
8 ,395
8 ,460
8,3fr5
8,261
9,4L3
8,426
9,266
8,294
9,44,1.
8 ,3gg
9,264
8,294
9,448
8 ,354
8 ,235
8,235
9,455
8,436
8,277
8,47,3'
8,287
8,451
9,374
8 ,309
8,455
g ,334
B ,3gt
8 ,368
8,472
8,495
B ,376
8 ,370
8,422
8,1t45
8 ,373
8,453
8,434
8,434
8,451,

4.ry235
1,27L
L,225
L,251.
1,235
1.,249
1.,277
L,247
!,246
t,278
1",259
1.,237
4.,241"
L,286
L,262
1.,225
1.,271.
1.,283
7,266
L,236
1.,228
t,25,,
L,259
1,,238
1,253
1,227
L,254
1.,228
r,237
1 ,277
1.,245
L,26L
t ,196
1 ,333
4',277

,246
,218
,275
,280

330 ,3050
334,2994
335 ,3564
336, 2897
337,2939
341.,2840
342,2827
343,2799
345,2728
351 ,3687
425,L941.
428,L636
434,L869
435,L841
436,1536
1t37 ,1.597
438,1590
439,1486
444.,4.535
41Q,4.624
443,1.603
447/1.638
41t9,L402
446,,t"464.
625,51.49
626,5253
627,521L .

628,5281.
934,5064
935,4162
968,41.37
971.,3944
973 ,3909
976,38t2
984.,3792

241t0. . .

760,4L67 .

762,3875
764,39L8
783,4890
784,5L1"2
789 ,5196
790,4737

8ry407
8 ,390
8,435
8 ,465
8,443
8,434
8,402
8 ,439
8,415
8,445
8,430
8,453
8,432
8,447
8,452
8 ,438
8,428
8,447
8,427
8,453
9,458
8,475
8,435
8,468
8,386
9,404
9,351
8,344
9,234
B 121*9
8,261.
8,279
9,235
8,259
8,232

8 ,066
8,042
8,093
8,047
8 ,069
8,060
B ,054

rry246
1,240
1,251t
7,277
1,283
7,254
I ,251t
7,277
7,2(i7
t ,266

1 ,258
t ,290
1,25$
1 ,290
1,,270

,250
,24''t
,2[i0
,2ltL
,254

1,251"
1,259
1.,250
1",264.
1.,21.1
1,266
L,237
1,262
1,268
t,252
1.,274.
L,261"
7,259
1,233
4,,238
L,237
7,259
L,241.
1,,254
1,237

,1!15
,L97
,2(j4
,Lg2
, 196
,2oB
,1'75
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Ha6rloAeHrfi BY Dra 1965-1970 rr. n ctrcreMe B, V.Ilo.rryueuune BeJrrrqurrbr
I( trofiaBareJrr{ rlBera'rrprrBe[eHbr r ra6;r. 1. Cnegyer orMerr{Tr,, lrro xorfl ABapfi[a Hamr{x ua6lro4euufi paa4ereHbr AoBoJrbHo 60nr,urru cpoKoM, uEcrpy-
MerrraJrbrrafl cr{creMa He trpeTeptreJra 3a 3ro BpeMfl cytrIecrBeHHrrx zaueneuuft.,
I(aH BIrAIro I{euocpelcTBeHHo tro Barrtrc.rrM BBeBAbr cpaBEeHr4;r. floorony Mo?r{Eo
HaAe.flTbc.fl7 rrro IIpoBeAeHHafl rafir{M o6paaou peAynqufi ua6nrcAeulrft H cucre-
'Me B) I/ ne cogeprnur s ce6e cyrqecrBequbrx crrcreMarr{qecx[x omu6on.

2. Onpege.neHrre flJroula4r{ rr reurreparyphr rrflTeH

4t1 g Apyr[e aBropbr l4-g], B[ecb Mr,r 6ygeN{ trpeAtroJrararr,, qro rrflrHa
ua BY Dra reMurrre u sro rlx Molnuo xapaxTepr{BoBarb AByrrfl ocnoBHbrMu
trapaMerpaMrlr: orHocrrrenruofi trJronlaAr,ro ra cpe4reft reMrreparypoft, Meut-
Eeft, uelr troBepxHocTrlag reMtreparypa 3Be3Abr. o6bIsIIO cUrararor:, qro I{a
BY Dra reMrroe trffruo B reqeur.re AJrrrreJrr,Horo BpeMeHrr (uopagHa uecnqen)
rpr{cyrcrByer n nanofi-ro ognoft uorycsepe BBeBAbr, a n 4pyroft noryc{epe
tr.srEa Eer, qro trpII Eailr.Iq[rr BpalqeHrl.fl I{ BhrBbrBaer trepeMeHuocrr 6tecna.
o4uaxo trptr rar(oM rrpeAnoJrolneuuu ueo6xoAtrMo aax.,rrovum, uro a{{exrrau-
Ila.E TeMrIepaTypa SBeB[I,I HetrocTo.sHlla, TaK I(aH IISBeCTIIO, qTo uaxcuuanrnrtft
6necx BY Dra rrctrbrrbrBaer AoBoJrrHo cr{Jrr,HEIe I{BMeHeHItfi. ouenuguo, uro
BosMo?r{HO r,r [pyroe'o6t.scueuue pesyJrE,raron ua6nrogeur,rft BY Dra. Moxrno
I{otrycrlllrr,' sro o6e ro.iryc{epr,r BBeBALT r.pul,r-vetrralrbrro paB}roMeprro BauoJr-
HE}I5I MHOTOqI{CJIEHHDIMtr,I tr,ET}IAMII, HO N O4UOfi rrOrYC{EPE CYMMAPHA,E IIJIO-
rr{aAb tr.rrrerr 6ortule, qeM B Apyroft. Taxult o6paaou ro)r{e AoJr}r{Er,r BoBr{uH-
nyrs na6.nroAaeMLle y BY Dra araqe Bcero cr4rrycorrAaJrr;Hrrre r{BMerregtr.fi
'6"necxa. Ecrn, HpoMe roro, csurarb, qro cyMMapHbre IrJroqaArr rrflrerr rr rrx
Ter4treparypr,r B o6enx uonyc{epax HerrocTo-flHHrJ, TO TOrAa }ro}rirro Aarb
o6T,.scneuue I{BMeHer{rr.EM ManctrMaJrbHoro 6necra BBeBAbr.

Mr,r llatee [ona]r{eM? vro nrr6op Me}r{Ay oTr{Mrr AByM,E o6t sctteuwlMr{ r\ro}rter
6rrm c4enau r{B pacc},rorper{rr.fi ni6nronaeuoro cooruome,r.r.rr Me}r{Ay r.rBMeHe-
rlrrtruu 6recxa BBeBAr,r LV w tror(aBareJrrr qnera A (B - V).

Paccuorpurrt cHaqaJra I{BMerreurrfi 6necna z r.r uoxaearerr.rr r1Ber a B - v
B Cryqae rrBMeHerrrrfl asrfexrunnofi reuneparypr,r sBesAbr 7r. 06oauaurM qepes
F (1,) uonoxpoMarr{qecxr.rft uoron c eArrHrrr{br trJrorqaAlr Ha AJrr.rHe nonurr 1,,
ycpe[Her'rr{rili uo 4lrcHy 3BeBAr,r. a{rfexrznnbre AJTITH];r BoJrrr [o.roc B v v
trpr{MeM paBHbrMr,r coorBercrBe;F-no 4400 lr 5500 A. Tor4a troroKr{ F (X,) ltoryr
,6r,rru Br,rsiacJreHbr uo {opuyne flnauxa B trpeAtroJrox{e}rrrr{, rrro BBeBAa r,raJry-
rraer HaH a6conroruo qepHoe relo. o4naKo r{3Becrr1o, sro y 3Be3A Tex Hte ctreH-
TI]AJII;HIJX TI{IIOB? HAIt Y BY DrA, OTITJIOrIEIIUfl B IrACIPEAEJIEIIIII{ aHEPItrl,t
oT IIJIaHHoBcHoro AoBoJIbHo BeJIIltItr,r. Iloarouy MbI TaIUfie BbIrI[cII4N{ oTHocI{-
TeJI-IrHbIe rroToKr{ Fy \Jrn SBeBA rJraBuoit uocne4oBaTeJrbrlocrrt c paa.rruuuoft
aSSemrunuofi relrueparypofr, rcxo[\n \rB ua6.rrro4aelr'rx ux cteruiocrefr. My
r{ paAtrycoB l?. IIpr aro}r Mbr r{crroJrr,ByeM coorHortreurre

.[, - "o,',f 
t .lQ-0,+u y.' R'z

,-^ SIlaseur.rfl Mv, B - V, R n T, AJrfi BBeBA ctrexTpaJrbrrbrx rr.rtroB K5 V -M8 V 6u.rur BB.rrrr,r corJracHo tlI]. I{a puc. I npe4cranneHr,r [orysegrrDre 8aBtr-
cI{MOCrr,r BeJrrrqr[E -2,5 lg Fy or Tn gnx a6corrotno qeplloro re.rra I{ AJrE peaJlb-
r{brx BBeBAEr,rx aruoc$ep. Maxcuuanruyro aS{enrunuyro reMtreparypy
BY Dra Mr,r trprrHrrJrr pannoft 4400'K B coorBercrBnvr c na6.rrouasmuMig
y rree MI{Hr,{MaJrr,Hr,rM BHaqeHueM uoxaaareJr.rr qneta B - I/ :1,19. Ha pac.2
tror{aaa}rhr BaBr,rcrrMocrtt B -V ot Tu.

Llctonrayn aaBr{crrMocru 6aecxa u fionaaareJr.E r{Bera or aS{exrunuoft
TeMtreparypbr, IroJryqeHHble tro peaJrbHbrM BBeBAaM, Mbr paccqr{Taelt Soroue-
TpuqecHue a{{extrr trareu, flpu ororrt Mo}r{Ho trprrMerrr{rb coorHortreur(g, aua-
JlorusHbre reM, noropbre 6rrrra BbrBeAerrbr Toppecou n Menno [7]. O6osua.ruM
uepea -Fv troror( c t cnz B lre3arlflTHenuoft .raCrfl flonepxEocrrr BBeBAbr, qepeB
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a (B-y)

l0

4B

2500 ;500 re 4500' rt 4500"

4000' G

3Be3Ar,r OT TeMilCpaTypr,r

Pzc. 1. Sasucrr4ocrr 6ueona aBeBALr or e(ffenruauot teuueparyprr
CtrJIOtrIE E JIIIHI4E _ PEAJIbIIDIE SBEBAbI, TITPUXOBAE III[HIrfi _ A6CONTOTEO qEPHOE TENO

Pnc. 2. Banucumocrs tror{aBareJrg qBera BBeBAhr B - v or e{fenrunuoft reruueparypu
O6oBHaseHr,rE Te )Ite rrro ,r Ha p[c.

Fv, - troror( c uorepxuocTtr trfrrra (nrreu) I[ qepes G - cyrvruapEyrc oTHo-
ctrTeJlbEyro trJlon{aAb trEreE B trpoeHqtrtr Ha Arlcft BBeBAbr. I(porvre roro, ycJroB-
Ho paBAeJrtrM BBeBAy Ha troJryc$epbr t rr 2, n uepaoft EB xoropbrx cyMMapEaE
IrJIoqaAb rr.ETerr rraEMeHbma.E, a Bo rropoft - Eatr6oilbman. Bne4eM TaH?fie
cooTEomeHtre

P : FvnlFv

Tor,qa rro. cpaBrreHrrrc c EeBarrfirrrengoft auea4oft roft xe a{{errunnoft relrne-'parypbr 6reox BBeBAET 6yler oc.ra6ner Ha BertrqtrHbr

Ar(V): -2,5lglt - (t - p)GL7n'Az(V): -2,51g tl - (l-p)cr1
grr -uoayc{ep 1 u 2 coorsercrBeurro. flo4o6urru rne o6paaou Mo}nno paocqtr-
rarr oc.na6nonlrs 6reoHa A, (B) u A2 (B) B troJroce B. flo;ryueugbre B peByJrb-

/1(V) r= 4/ n=42
l0

2 500 J000

Puc. 3. 3as[cr4r.roclts ocra6rennn 6recxa
r{ orrrocrrreJrruort rrnonla4r( rrrrreu

4 IIBBecrr.rs l(putrcHofi o6cepnaroplll,r, r. 5b

J,100

nugralroii roryc{eprr
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rare saBucuMocrl( BeJIrsilFILI. A (V) or 3{{eHrI,IBHofi reMtreparypbl I4 cyMMap-

rrofi rrJroqaAu lrrrreu trpeAcraBJreubr rra prrc. 3. Illrprxonrrmfi JrvrvrtrMr noxa-
Sarrbl cooTEomeEI[rI Me]fiAy paccMarpuBaeMblMl{ BefiUqtrHaMI{, trPtr ROTOpLIX

oruomeure & raMeueuug trol(a3areJlfl IIBera A (B - 7) H uarueueuulo 6rtecna
A7 panuo 0,{. u 0,2. MaxcuMaJrbgoe BoBMo}nHoe orHortreHr{e fu panuo 0,3,
EO trpl( 9TOM G:1, qro CooTBergrByer pacCMOTpeI{HOMy Bblme I{3MeHeHtrK)

o{{enrunnoft reuueparypn Bceft BI{AIrMofi troBepxuocru aBeBAbr'
" ^Cpanuuu retrepb ua6ilronaeMbre coorr{omeHlrl Me}fiAy trBMelreHrr.rlMu 6recxa

rr rrgxa3are1s ltrBera BY Dra c pacccllraHHbrMl{. B ra6r. 2 rpuoegenbl BeJIU-

qr{Hhr rt - OlromeHl{rl CpeAI{Ux BHaqeHUft raanleueurlft [OHaBareJLE l{Bera

A (B - 7) x r,ralreueul{EM 6necxa A7, Horopne BBeB[a trofiaBLIBaJIa B paBHbIe

"aaonu, "afilroAetrfi. 
Onu 6r,rnu safiAeIIbI tro EaHII5IM ta6n. 7 ctroco6oM Hatr-

Meg6urr{x r(BaAparoB. .[,na ceeoua 1,974 r. I{cIroJrLBoBaHbr HaIIru Ea6rIoAeHurt
trpuBeAerrubre s t10]. Hporue roro, tro_ Br{aqeHl{flM 6tectta V u ror(aaareJltl
qiera B - V, trp[BeAeHHbru n ra6t. 3 orAenr,uo AJrfl MaHcr{MyMoB Ir MI,IHII-

MyMoB 6necra B paBHbIe ceaorrl{, M}r ctroco6oM Hal{Meur'Itrtrx HBaApar^oB HamJr^u

sia.reur.fi &, ogznanoBble AJIfi MaI(cIIMyMoB u MtrI{uMyrrros: ft : 0,18 -F 0,02.

Ta6,nuqa 2

CeBoH
saOlroEenlr ii

r,Irrcro
na6rro4eulrii

Ceaou
ua6rrogeulrfi

1.967-1.970
1.974

9nclo
na6lrogenuit

1965
1960

0,17 t0,03
0,22 t0,09

0,24*0,L0
0 ,20 + 0,05

t8
92

1965
1966
1967
t968
1.970
I97tt

8,241t
8,:lull
o,J1t
8,23()
B ,049
8,069

1,23:l
1,248
1, ,2ltlt
t ,239
L;1"92
I,20r

1,269
7,270
I ,268
1.,21t7
1,198
1,,27?,

0 ,31
o 

'ltg() ,tn2
0,29
o,oo
0 ,02

0 ,57
0,60
0 ,50
0,34
0,06
0,ftt

Ta6ruqa 3

B ,460
8 

'/'838,ltAL
8,270
8,079
8,1.29

Taruu o6paaolr, I{B [Byx o6.r.scuennft IIsMeHeIII{fi 6necHa 6onee npueu-
JreMo To, coIJIacHo ltoropoMy o6e uo;ryCSepbl sBeBAbI cJleAyer cql{rarb tro-
HpbrrbIMII trflTIIaMI{. B atou clysae (puc. 3) }IoiliHo o}ItIIAarr,, qTo Sr,IaseHI'Ie &

CoCTaBn.fIeT trptrMepuo 0,2 nnu MeIIee, qTO AoBoJIblIo xopo1uo cor.Jlacyerc.rl
C Ea6IIoAeHni*rv. ,(nn gpyror.O paCcMaTpI{BaeMoro o6r,.ncneuzn 11eo6xoAI'IMo,

sro6br AJrrr MaHcIrMyMoB 6JTecHa & 6rr;ro paBno 0,3, uero I'ILr IIe Ha6[roAaeM.
Ocnonrrsascb rra DTr{x coo6pa}Heur,r.rrx, onpeAeJlr{M ilJrotr{agl,I IlflreIr B o6eux

rroJrycsepax G, v G2II I{x reMrleparypbr }IocHolr,xy B Ilpo1reltyrne BpeMeIItr

c 19?0"tr; 197[roA 6lecn BY Dra B MaHcr{MyMe r{cI]bITLIBaJI JrLIItrb He6orr,mre
uBMeEeIIIIfl u 6:s;-n BttasuTeltbl.Io BDIIITe, qeM B npeAblAyq]Ie roADI' To, rIo-BrI-

Ar{MOMy, MO}r{}rO Cqr{TaTL, rrro cyMMapHbre trJror4aArr rrflTeH B O6eI,Ix noJlyooepax
, ,ro upuont 6nr,;rra neanaqflTeJrrrrrbrr{rr la troDToMy caMoe Br,Icoxoe BI'IaaIerII,Ie 6Jre-

cKa coorBercrByer trpar{TtrrrecItu coBeprxeHrro rre3arr.flrlre}IHoft BI{AI{N{ofi tro"rry-

c{epe. Canrrtr BLICo}IIIM 6necx BY Dla 6r,rn s 1970 r. floetouy BeIIIsI4HLI
Ar(V) u A2(V), ueo6xoAuMbre AJLE otrpe[eJrelrutr rrrrou,aAll r{ reMtreparypbl

"rirb", 
nau lrafiAerr{ HaH paBHocrff Tmax I I/,ro* (1970) I{ 7,Ti* - 7,,ru* (1970),

r,qe Tmax (1970):8,049 (ta6;1. 3). .(alee, cqllra.E i. panrlr,ru 0,2, coruacuo
puc. 3 EafiAeM CooTBergrBylotrlue G v 1-. llpu erou oI(a3blBaerc-s, qTo TeMtre-

08

(B - Y)min

r h

JIJ

CeBoH
Ea6flroEeHufi

vmax (B - V)max Vmin Gt Gz



parypa,^mreH B pasrrhre ce3or{br Ha6rroAeHr4ft npaHTr{qecHu trocro.flrrHa IrpaBHa 4u00" K, r. e. Ha 400' unrHe upuHarofi rerr.rneparypbr BBeBAr,r. oruocu-
reJrblrbre rrJrou{aAr{ trrrreH 3a BpeMfr na6nroAenr,rfi raaner.r.s.rrucs B trpeAeJraxor Q0 4o 0,6. flo;ryuennue aualeHu.s GrnG2rprona.r-'?ra6,r. 3.

uJre,qyer orMerr4Tb, qro paHee 6rr.iru noryueHbr cJreAyrcrque sHaqeHr{E OTJrU_qr{rr reMneparyphr trflreE Ha BY Dra ot reMtreparypr,r anea4r,r: 500" uo Toppecy
y.!{engo [7], 300" uo Borry [gj u 250'tro ]rartrrrM AaHr,rbrM Arrfl ce'oHa rg74r.[10]. Bonu z Onauc IBJ upzuuuann A,I,: tZSfj,, "" i"-[iO: "r"" Or""yr{asarro Ea ouru60'ruocrb sJglo pesyJrbrara. floerouy ,pro o, MoErrro
olr{r{Aarb, qro AJrfl rr.frreE ua BY Dra 6yger troJIyqeHo oriluql{e reMtreparypbr
cyrqecrBeHrro_ r{Hoe, uem uaftleunoe }raMrr retreps a,T :400". tr{cioni ua
aHaJrorr{r{ c connqelr, y-nofoporo AJr.fr rer{rr o',rri A7 nopr4xa 1500", i gffi
uo.nyreur.-A7 uopxAna 500", rrr.xrno sa^JrroqrrrL, qro ,ru dy n.a 60rorefrr-secnr.rfi a{{exr BbrabrBaroT, Iro-Br.rAlr[,roMy, uoJryreHrr trrrreH.
Nlaii 1975 r.

t.,
o.
4.
5.

6.
l.
8.
9.

10.
,1.1,

Jlureparypa
II. @, Vyeail.noe, !4sn. _!(prrucroft acrpo{za. o6c,, lg7l, 4g, B,
4. 9. Y u, onHn e. I(as. $pnr'rcxorz a"rp'o4i,ra. oO i.,' tSi i,'t[," g."
!_. @_. QyeairH,oe. Wza. ItjrnrrrcHofi a"ri,o$"". iA".', tSi6l i4: db,W. Krzem.inslti, _n. P. Kraft..Astron.-l.^, 1967, iZ, ZOi.w. Krzerninskr. Low Lumiiosity stars. s. s. (umirln'd.1. Gordon a. Breach, 1g6g,p. 57.
D. S, Euans. Monthlv Notices Roy. Astron. Soc., lg7l, l54, BZg.
e. 4-. o. Torres, s. i'. tut"tto. Ar;il":-;;i'irti.olinvr.,-'ls7E,ii,"zeLB. W. Bopp. D. S. Euans: Monthty Norices R"t.'fi#;;.-s"t.l'dgi5,'t64, g4B.S. S, Vogi.'Private commun,
{. @_. V-yryilHoe. lhs. Hpuncxorl acrpo(fr,ra. o6c., ,1.g76. 54. gS,
E. L. Johnsoz. Astrophys. J., I965,- tit, tlO.-'
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AItAIEMlIfr. HAv'n CCCP

I43BECTIIfl I{ITE1MCHOU ACTPO@I{SIIqECItOIl OECEPBATOPI'II{

Tou LV, 1976 r.

HPmBAfl EJIECI(A ?1 CIIEITTP EM CeP

T. lVI. Pa.Inoncrarl

(Doroauenrpuqecrre ua6urogeuun BBeBAbr EM Cep (Sp 80,8 IV-Y, Mv : -4'n,7)'
BhltroJruouubre n {unrtpax U, B, V, tror(aaairl(:

1. Cyrqecrnyer r(BMeEeurre op6r'rra-nrroro EepI{oAa co BpeMeEeM'

no 1974 
". 

tttprox 6ur paner P : 0d,806179.
B rrurepaare c 1968

2. Moxso upeAuoJrararr, qro 6JIecH EM cep s '1,974 r. yMeEbItrEJIcfi IIo cpaBEeEtrI{}

c !.972 r. sa 0,05 areeguofi BeJrtrrrrrE6r r{aR B ManCuMyMe, Tan u B MEErMyMe.

3. I{aet BBeBAbr B TeqeEEe ra6nrogeuuft 1974 r, Eo MoEEJToE'

?Ie,yuenue otrenrpa BBeaAbr s 4,977 n 'l'974 rr. trol(aaarro:

1.'flo <fraruecmil uaparuerparvr atuocsepr,r EM Cop anuxerca EopMaJIbEoft anealofi

80,8 IV-V.t2. B atuoc{epe EM Cep cyqectryet ra6nrron TeJIEE:

leur (He)//r (H)l : -0,81

LIGHT CURVE AND SPECTRUM OF EM Cep, by T. M. Rachltousleaya.- The

photoelectric observations of EM Cep have been carried out with U , B , V-fillr,ers in 1974r

It has beerr shown:
l. There is a variation of the orbital period with time. In tho interval from [968-

1974 the period was found to be P : Od, SOOIZS.

2. Th; hght of EM Cep was weaker h 1.974 approximately by about 0m,05 in maxi-

mum and minimum than in 1972.

3. The colour of EM Cep remained the same during the periotl of observations in
1974.

The spectrophotometric observations of EM Cep have been cartied ofi it 1971-L974

within the interval of 1,13600-4900 A using the dispersion 37 A/mm' The stucly of EM

Cep spectr3rm has show4 following:" l.^Th; physical parameter of atmosphere are the same as the parameters of the

normal stars 80,8 IV-V.
2. There is the oxcess of helium abundance in the atmosphere of EM cep:

Ig [Ir (He)//[ (H)l : -0,81'

peaynnrarr,r r4Byqellflfi npr,rBoft 6necna [t] z cnenrpa [2] roBopflr o roM,

sro BBe;Aa EM Cef flBilflercfl EecrarluoHapnrrm o6renroM' trprpoAa Horoporo

11o1a ocraercfl HeEoIIoft. C olnoft ctoponir, {opr'la HpI4Bofi 6lecna It ee Ee-

c,ra6uilbgocrb troBBoJLflIor irpeAloilofi(urb, sro EM CtP - fioIITaHrEa'E Czore-

Ma C ItOItlIIOHeHraMIll paHHI,Ix cflel(TpaJlbgblx ItJIaccoB. C gpyrofi cropollbl, uBy-
qeHtre cflenrpa aneafrr He troArBep]fiAaor ororo. flo -uenoropblM trprrBHaRaM
pnll Crp ruoxer 6rlrr uprauracJrera H sBeBAaM rlltr-a -p^Cep'- Irhtlenoqufic.s ua6mofarenturrft MareprraJr rlo EM Cep ornoczreJlbuo Ee-

6Orat, uOeTOMy )fieJIaTeJIbIIbI AotrOJIEIITeJIbHbIe IIa6JIIOA6HI4.E. B CssaZ C STUM

B 7974 r. HaM; 6rrnr nponeAegbl Ea6JIIoAefr:rz,fr EM Cep, pe3yJlbrarbl Itoropblx
o6cym4arorcfl rru)fie.
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2442...
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,3432
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,3730
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,3565

0,371
,367
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,356
,351
,344
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,387

,334
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,356
,342
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,377
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,4496
,4545
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,3559
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I. Srentpo$omMerrpuuecarre Ha6Jrro[eur{fl

1. MamepualL HadJLn1eHufL u eeo o6pa6amna. Ha6moAeHIr.rI BbITIoJIHeI{br

B rlroJre-aBlycre 1974 r. c IIoMoIIIbIo SoroMerpa, ycraHoBJIeHHoIo sa 640-nn
reJrecnore ltprrntcnoft acrpo{I Bgsecxoft o6cepaatoplll4 AH CCCP. Ha6.lloge-
Hr{.fl BeJllrcb n {ulrrpax IJ, B, V.I{neronaa cl4creMa amlaparypbl 6unaxa qne-
raM [/ - B, B - V's MexiAylrapoAuoft crlcreMe U,8,7. B:re'renlae 13 no'refi
Ha6ilro4euuft cgelauo or(oJlo 1000 oqeuox 6ilecna sBeBAbr.

B HaSeCTSe BBeBA5I CpaBHeHI4fl Id KOHTpoJIbHOft aBeBALI, HaIt tr{ B CrrySae [t],
Ea6rro4arrcb BBeBAbr HD 208 218 u HD 209 339. Iiplt BblqrcreHillr Beilrsugbl
Anz pll{SepeHql{aJlbua.s aI(cTIzHIUII4TI He ycIarbIBaJIacL, TaI( KaI( OHa IIe trpe-
Br,IIuaJra BeJII(q\rHy 0-,001 , IITo HaxqAl{rcfl B IIpeAeJIax TosHoCTI{ HaIIIIIX Ha-
6nro4enuft. B ra6.n. t co6paurr Bce noIyqeHHI,Ie oqeEHI4 61ecna Lmu coor-
BeTCTByTOtr{r{e r4M MoMeHTbI Ha6JIIOAeHIdfi B IOJII4a}ICHI4X AI-Igx OTAeJIbHO AJLS

Halr{Aoro {rznrrpa.
2. Ananua nepuoAa. Fanee It] uarura 6r,rro nr,rcraBa[ro [peAfIoJIo]I{eHr4e

o CytrIecrBoRaHI4II I4AMeHeHIIx Ile_pldona EM Cep. ,[,nr uo4rnep]IiAeHl{-fl aroro
Mbr rrpoBeJrrr MaTeMaTr4qecxylo o6pa6orxy Bcero rzMeloqefocfl MaTepr{aJla Ha-
Smogeuuft MIIHriMyMoB. Or6rapatncl roJlblto Ha6lrloAegu.fl, yBepeHIIo oflpeAe-
Jr.Erorrlr{e MoMeHTr,r MDrrrrrMyMoB. TIcxnro.reur4e cocTaBJrfler Ha6JrroAeIrI4e MIrErr-

MyMa I JluugcoIr.r (ra6l. 2). 3ra rosna 6r,r.na na.sra BcJIeAcrBI4e ee BalI{HOcrI{

trpl4 o6cy)ilAe:jF'rtlrl Botrpoca o6 uaMeHeur{}I [epr4oAa co Bpel\{e}reM.

Ioroxreurns Mr{ErrMyMoB orrpeAeJrfJrrrcr, MeroAorr }IalrMeHbrlrr4x r(BaAparoB,
rryreM arrnponcr{Maqrzur uaSnroAeul4fi B oxpecrHocrrr Mr{rII4MyMoB trapa6oJloi.i.

Ila6rrotrarerb J.D.g (rnin I) (o - c)2

2436398,8632
40134,66L7
41222,283tt
4152t,39.68
1t1525,4L86
42257 ,4448

'1Q23I tlq
t+Laa

1Q26L,4599

,41tGB
,4543

42269 ,497 4
,5001
,5003

-41:J/1
0

1.31t9
!725
L7 2it

2638

21t48

+od,05o
+0,017

0,000
+0,015
+0,001
-0,020
-0,017
-0,017
-0,0i,0
-0,024
-0 ,016

-0 ,035

-0,024
-0,03r.

t0,004
0 ,002
0 ,003
0,002
0,002
0 ,002
0,002
0 ,001
0 ,009
0 ,003
0 ,002
0 ,003
o ,007
0 ,001

-otl,oto
-0,004+0,017
+0,003
-0 ,001
+0,00r
+0,004
+0,008
_at ,00{;
+0,002
-0,016
-0,005
-o ,012
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Peaynrrarrr odpa6orHu trpeAcraBJreurr s ra6r. 2 a3 gtn Mrrgr,rMyMa I ra nrusn.
uyua II ooorBercrBenuo. Taroe paaAeJrerr[e 6rrno abrgsaHo reM, qro BHyrpeH-
Hflr{ cxoAuMocrb AaHrrbrx HeoKoJrr,Ho Jryrrme [pu pa3Aenruofi o6pa6orne.
B uereeprou cronsile ra6y. -2I i-ganu "rornrr, O'- C, ruirr"r"urrbre trprr
BHaqeEIlpI trepr4oAa P:0d,806196 cor.rracso [11. B tr.EroM cror6qe aauracanrr
cpeAHr{e KBa[parr,rqHnre ourra6nrz otrpeAeJrenr,rfi MoMerrra MrrrrrrMyMa.

Ta6nuqa 3

JIuuAc

.{xoncrou

PasroncRas

-4626
50
60

1366
137,1.

1777
1722
t727' 2640

t0,002
0 ,001r
0,.l01
0,003
0,003
0,003
0,002
0,002
0,004
0,002
0,002

+0d,006
-0,001
-0 ,017

-0 " 006
+0,009
-0,006
-0,001.
-0,007
-0,0010 ,000

Xapantep rraMeHeHr,r.fl Bernqr,rH O - C npu P : 0d,806196 noHaaan Ha
puc. 1" u 2. fl.cyo BnArro, qro rrpflntaf )tutlrfl r{e MoE{er atrtrponcr4Mr{poBarr, Bce
r'ra6JrroAeHr,rs. 9ro yRaBbrBaer Ha ro, qro [epuoA BBeBAr,I, BZArzMo, Merrflercg
co BpeMerreu. TaHoft BbrBoA AeJraeTc.E Ha ocrroBaHrar4 yBepeHrroro na6mo4euran
MOMEIITA MI{HI{MyMa II Jluu4cou. Tosxa ITIIHI/I}IyMa I rrzurr IIoATBepxAaeT
eror peByJrrrar. Xo4 roqeR, IlasrrlIafi c rrsMepeEr{ft fimoucroHa Ao na6nro-
4euraft Lg14 r.,.xopomo orrrrcbrBaerca upxmoft. Haxnou uprlrofi orpeAeJrfler
HerosHocrE nm6pauuoro trepr{oAa.

Mu o6pa6oraJrr4 arr4 AaIlHLre MeroAoM Har4Merrbrrrrrx r(BaAparoa. Peaynrra-
TEr Iro Ha6rro4euurrM Mr4Hr{Myua I ra Mr4r{rzMyMa II one4yrorqiae:

(O - C)*,t, r : 0,0269 - 0,0000219 (J. D.,ao, - J. D.o),

(O - C)l,,,rr :0,0223 - 0,0000216 (J. D.,a6, - 1. D.o).

Cne4yet oruerrztrB, rrro rrartrou rtpllBr,rx Ha prac. L u2r.o,tru o4znaHon. B pe-
ayJrbrare troryqeEa trorpaBKa H rreprroAy AP : 

-0d,000017 rr r{oBa.fl aserrrepuga

Tmin : 2 440 734,749 + 0,806 179 E.+2 
=Ll

B ruectou cron6qe ra6n. 2 u 3 uprznegeurr (O - C)r, BbrqzcleuHbre Ea ocHo-
Barrr4r4 Eosoft a{elrepia4rr. Horr,re gHaqel{r{.fl (O - C), troKa3brBaror, qro eoJrr4
rrocrpourb rpa{unh, aHarorr{rrrrbre p}rc. L u 2, ro Mbr troJryqr{M B peByJrbrare
trpr{Myro JrlrHrzro, ilapaJrJreJrbrryro ocu a6cqracc. 3ro ronopzr o roM, qro Bbrqfic-
JIeHIrbIft lraMm rlepuoA xopouo otrIzcr,rBaeT fioBeAerrrae 6tecxa BBeBAbr B rrpoMe-
)nyrno BpeMer{rl c 1968 ro 1974 r.

3. Cpe7ru,ue Hpulble uaneru,enun 6rccna. ,(nr uocrpoeuufi MoAeJrr( BarMelr-
uoft cr,rcrenrrr ueo6xo4rzl,ro euarE, aJreMerrrbr ee op6r,rrn. ?Ix Morxso lroJryqrrrb
tiz arraJrrraa rpraofi 6.necHa. Itax er.r4uo ua ILr 3, 4], npzuas 6neona EM Cep
re4e:r ce6r necra6r.lntuo, rroDroMy ecrecrBerrEo AJrE AaJlbEefiuoro auanuaa
lroJlyrr?rrr rreroropyro cpeArrrorc Kpr.rByro 6nocna.

Brrrr,r o6pa6oraurr RaR Eartru na6nro4euur, rar( tr Ha6rroAeuza Jluugca
m [,xtoncona. O6pa6orna trpoBoAtrJracb MeroAoM EauMerrBrtrEx fiBaAparoB.
fiauurre upeAcraBJraJrrrcE, B Brrre pfiAa @ypre c qJrenaMtr go L4-ro uopa4na,
Tar( ItaR yqer qreHos 6oree BbrcoHoro uopfiAr(a BcJreAcTBr(e IIeAocraroqrrocrrL
na6ro4eruft n or4enrrbrx ErrrepBaJlax trpr{BoAprr B grnx Mecrax H aEaqnrerb-
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2436404,8944
40L74,6583
40L83,52r)1t

41.236,3724
41240,4220
41.5,1.9,3676
41.523,3834
41527 ,4L91
41263,4546

,4603
,4612

+od,o35
+0,027
+0,020

-0,0190,008
+0,001
-0,0'1,4
-0,009.
-0,03i.
-0,025
-0 1024
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Puc. l. Onpegencnue [onpaBI(II K IIepI{oAy ro sa6lroAeuutlM B IJIaBEOM MqERMyllIe

J.T.

fol/!7tt-[
ojfit

402

0

i
i

i

-404

J8000 40000 42 000
J.!.4',1000

Pglc. 2. Onpegereuue troflpaBr(r{ I{ [epr4oAy no na6uroAesr.rfiM Bo BTopr{trEoM I\'1r{Hr{MyMe

rroMy ornJrorreulrlo opeguefi xprznoft orr'rocrrreJrblro trHAr{Br4AyaJrE,rIbI-\ Ha6[ro-
geur.rfi.

Itax 6rrlo yKaBaHo s [1], n orAeJrr,Hr,re rroqr{ aMrlJrr4ryAa plailrcpe}Irrtl 6Jleoita

EM Cep Meu.flerc.rl B rlpeAeJIax 0,10-0,05 BBeBAHoit BeJrurIIaI{r,I.

flpoqeaypa or6opa-Ha6rroAerrr4ft 6lua cne4yrou1efi. Bnaqatre o6pa6arn-
BaJrr4crr nce na6mo4eHr4.fl Ba Aar-rrrbrft neptroA rd crpol4Jlacb cpeAlla.fl ItpIzBarI.
Sarerr [poBoAraJiacs or6panonxa na6;nrogerlrai,i aa orAcJr],]Itle HoarI,I c cI,IJIbIlo

oTHJIOlr.fiIOtrI,uMuCfl oT Cpe4neft rprarOfi 3LIarlegl4fllvII4. Clegyer SaMeTUTl,
rrro npl4 HeAocraroqr,rofi aenrzsrarre nr,r6opnu repel{elruocrb alInJIr{TyALI Mox{er
rrprdBecrr{ rt Bruyqr4BaHI4Io rtpranofi, Jro}riHLI}r rone6auzlu B Mar(cl4Myl\{e

(puc. 3).
B peaytnrare [oryrrerrr,r Har{rd cpeAHlre I{pLIBLIe, npe/IcraBrIeH}ILIe Ha

prac, 3. fIo ocra a6cqracc RprrBl;re coBMerq,aJrr4crr corlracllo yrorrHel{rloMy nepuoAy
107
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/ - /968a.
2 - /37/ a.

3 - /972 a.

4 -/974 a.

t/,2 /t,q 45 0,0 4B /,0

Puc. 3. Cparnerzre cpeAur{x KprrBbrx 6.irecna Ba paaunre roAbr

P : 0d'806179. PaccvrorpeHlre HprrBbrx floaBorfler orMerr4rb rrenorophre rzx
oco6eHHocrr4, a rrMerrHo: 4opMa MaKcrzMyMoB nprrBr,Ix B paarrbre roAr,r He-
cr(oJrbKo paBruqEa, B naHoft-ro crerreHr{, [o-Br{AlIMoMy, paBrr4qr{e Mo)nHo
o6tgcnrarr, IrepaBHoMepHr,rM rronpbrrr{eM Ha6JlroAe}rrrrrMu DToft .racrr4 mpianofi .
o4uamo cyrqecrBer{Eoro paaflizqrrfi r(an B MaKcr4MyMe 6recra, TaH r4 trpor.n-
Etel{rtocrr{ MaKcrzMyMoB rte BaMerreHo, xor.fi r4r{ArrBr{AyaJrbubre Hosr{ Ha6[roAe-
Hlrft xopomero HaqecrBa rlonaar,rBaror 6onee yaxrafi Mar(c]rMyM I u 6olee troJro-
ruft Ma(cr,rMyu II. Itpome roro, rra pr4c. 3 BilAr{o, qro npuBafl 1974 r. cMeqeHa
uo gqq Lrn, - BBeaArrbrx Berraqr,ru. B cn.sara c errrM Molr(rro trpeAloJrararr, rrro
s 1"974 r. trpozrgortrJro yMeubrrrenue 6necna BBeBAT;r npuMeprro ua 0*.05 nax
B Mar(cr{l[yMe, TaK Id B MltHI4Myme. 3aivrerzM, IIro 6,necr HorlrpoJlbrroft anea4nr
tro orlromeHzro H 6necny sBeBA6r cpaBuerrr{.fl rre r{BMerrrdJrcx (4trr xorrpontuoft
BBeBAbr s 1.972 r. Lm: -0'",200 to 240 oqeur(aM,, a s lg74 i. Lm : -O*,208rro 86 o4errxann).

O6pa6urHa ua6;rro4euiafi, uo,nyuenHr,rx B paarrbrx {unr,rpax, fronaaaJra,qro qBer EM Cep B reqeurre ua6.nro4eunft 1974 r. uo MeEsilcs.

II. Cuenrlo$ororrerpruecnrae ua6nrlAennE

L. Mamepuafl tua1ruoAeruufi u eao o6pa6ornna. Ha6.l,wAerrufi BbrtroJrrreubr
ua 4u{p-axrlproHrrou crreflrp_orpa$e 1,220-.nn pe{nenropa ftpnucnoft acrpo{ra-
srasecnofi o6cepnaropr.rrz AH CCCP s 1971n19.14 rc.c 4rCuepcreft J7 

-Ll'nn
r4 oxBarbrBil:or cneHrparrr,Hyro o6nacTb i,3600- 14900 A. Tlcro;rraosailacn
eMyJrbcIH rr.ilroBL 500 (uneuxa ltaaaHcfioro aano4a) r,r OaO (alrepunaucnofr
,{rapurr Kodak). ,(anurre o cremrporpaMMax co6paru s ra6[. 4. @aau, npu-
BeAerrrrDle B. Tperr,eM c'ron6qe, . coorBercTBylor MoMeHTy CepeAuEbr ar(ctroBr[-
nra_{a $-anl6poBHa creKrporpaMM Br;rtroJrrreHa rra ra6oparoprbrrr cuenrporpa{e
l4crl-51. Sauucr, crer(rporpaMM rrpoBoAuJracb Ea rnrzrpo{oroMerpe B trpgMbrx
rrr{TerrcuBuocrflx c yBeiluqeufieru n 42 paaa.
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Sricllo:]fiqir.FI

22-23.Y l97L r.

27-28.V

28-29. Vi

9-t0.xl

1r0rn

thto
tt0
lt IJ

3J

2i.)

oP,4g
0 ,53
0,62
0 ,69
0 ,28
0 ,33
0,2q
0,23

th30m
L40
,1 45
L 4{)

130
130
130

0P,59
0,75
0,83
0 ,00
0,85
0,93
0 ,01

B-9.VlII 'l'97/t r'.

9-t0.vIII

25-26.VlIi
26-27.VIII

2. Omom\ecnLBlLeLLUe fiUH,uti, \Oynepu,an n,Laccufiulilat4ua, cnopocnlb ?pa-

u+eHufl,. oromgeprnneurae ctreKTpaIIbLIbIx JII4lII{fi IIpoBOAI4JIOCb ]Ie3aBI',{cl4]\{o

ua xamgoft cler(rporpaMMe. Mbr craBI{JIII qeJI}, HafrTI,I [pI{BIlaI(Id BropuqHolo

;;**;;;rr. Ha'He*oropbrx crre*rpor.paMMax 6buro b6uapy^rxer'ro cra6oe

pasABOeHr4e HoHrypoB OrAeJrbHbrx lryffiufr BOAOpoAa !1 l:e/1n17fl.._ oAuaxo Haftru

r4SMeHerr[e troJryltrr{pr1H, aKBI[BaJreIrrHbrx IIIIIpr'4}I Ti'-tily1vr:H IrLT]F::r-fr c tfaaoft'

;;-;;;A;ruro"our'or*rguru B cilyqae, ecJr; 6bI 6ru nugen cner(rp o6orax

HOI\{IIOHeHTOB, He yAaJrocb.
IIo nolyurlrpruan nrauzft fu3820, X4O26,l'43BB n .)'4!!L He I6r'ua onpeAe-

Jrerra cHopocrb ,purq."r" EM Cep. a sini :230 !25 nn'lcen' floryuerruoe

rru*" pu"i" [2] arlaqeuue a sini : 190'nnfcen HecHo-JIbito--HI4E(e'-- g ru6n. 5 Aau ctrflcoH oTo]ItAecTBJIeIlI{EIX lltlrdtlfr. I ux EI{BI4BaJIeIITHbIX

muprru 7Il1. Cpanuesme Wx 3a rprr 
"oau 1W^ s 1967-196! rr' cM' s [2])

IIoI(aSbIBaeT'qToHel(oTopbleIIyl:li.ylvlBoAopoAaIdcI{JIbHbIeJII,,.[IT]'I^reilu'I
;"ig6i:tgAA , 1I!,l+ rr. rrec*orrbr{o urrre'cldB,ee, Ho B cpeA}rellr He 6oree

qeM Ha t0% ro cpaBuerrurc c 1971' t'
H a o c,o s a,r.r,r a KB11B ailegTlr],r x mr'rp IIIH nurumft 6rrnu o_up e4e JI eIIbI CtreKr p a JI b-

"rt "r*"" 
sp 

"-uo"orrorHafi 
BrlsyaJrl,Ilafl BeJIrrrIr4Ira Mv. ll:f1re]rlcuBHocrr{ JInI-

nrft He I ynasrlsarcr, rrro crrenTpaJlbrrbrft rnacc EM Cep nr6o B0'5-Bt'0'

"rOo 
gg. bg"u*o trpr{cyrcrBrre yryttyri, O II u Irx I{IIreI{cI4BI{ocrl' IoBop-flr

o roM, xrro ctrer(rpaoulirt nJracc EM Cep rle Molr{er 6r,r* 83, raR HaI( B sBeB-

Aax eroro cfleftrpaJrbr{oro HJracca rIu]Fly]\r o II ue ua6mogarorcR. cuexrpalr-
ur,rft nnacc ,ro uono"poi;;;";;;,;"ru 6nrusor x B0'9' Cpe^uue anauer,raa Sp

tt Mv, IIoJIyqeHHtle IIaMI'I, CJIeAyIOqIde:

Sp (H, He, O II) : B0,B; Mv (H) : -4'7 '

Sanerurr, rlro tro trrrrluvr?,,448L\{'glI cuentpanlsnfr rracc EM Cep Hecr(oJrt'Ho

;;r;ir;;:' Itour" cBerrrMocrrlr EM Cep ilo 
'lr:flrln}tr 

BoAopoAa cocraBrrfer

IV-V. z--_t ' Tu*r* o6paaou, CorJraCHo crrer(rpaJrb'oMy RJIac.cy u a6coflror'oft ouayalr-

"on 
,"or""nb OM'Crp .flBJr.Eercfl aeea4oft rJraBr{oft trocJreAoBareJrbl{o.rr'1'

3. @usu,tecnue napatwempot, amu,ocfiep_az EM Cep. B ra6n. 6 upuneAenrr

Buaqeuufl ,up*r"tfl-, 
"^,*99p"pg 

EM-Cep' uoryueuune o6q'erpurrflrbrMl{

;;;;Affi ("#., uaiprn'rep, [2])'-,[,;rn cpanue]rlr'n 1lXgYlt Aaubr sraxlerrr/T'n

Tex }fie BeJIIIqI4II g," ,,op*ullrroft sBeBAbI. L{anrroft [ocJIe[oBaTeJIbEocTI{

;0 P;;, ";;opu, 
ouro, nlsyqeHa HaMrr paEee [5]' ma ta6nuqr'r Br4AEo' TIro trapa-

*Ltpr'utro.6up, EM Cep raRr{e }He, r(aR rr' afit{ HopMaJrr'IrBrx BBeBA'

cogepxtauze reJrr4fi rro orHoruellrdlo R BOAopO4y 6uno o[peEeJIeIIO uo {op-
MyJIe

rgffi:rlo+wffi)-t
oorJracro t6]. Peayrsrarn (roc;regurx crpoqna ra61; 

^-6) 
ronaahrBalor'

;;;;;;ii;p" odr cep cogepxta,Ee rerrtrE troBbrmo*o tro cpaBEe,ruo c Eop-
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Ta6.rruqa 5

4713
4649
464t
48r
4471
4430

44t7-15.
4388

437,1,-65
4340
4144

4t2t-!,6 6il.
41.02

4092-86 6*
4076-69 tu.

4026
4009
3995
3970
3933
3927
3919
3889
3872
3835
3820
3798
3771.
3750
3734

371,2
3704
3697

HeI
C III, O II

otI
Mg II
Hel

MCH{3BE3AH.

OII
IIe I

O II, C II, NE
HY

FIe I
He I, O II, Si

Ifo
OII,NII

otI
HeI
HeI
NII

FIu

CaIIK
I-Ie I
CII

' I{s
HeI
Hs

FIc I
FIro
Hrr
lIrz
Hra
I{ra
LIu

IIro * FIe I
IIrz

L97t+ r.

7

4
4
7
6
7

6
7
h
h
r

5
6

5
6
6
5
L

o

4
4,
5

5
5
5
5
5
5
D

:

40 Per, Sp 80.9:
u sini:140 rlrlcen

0,44

14,33

L4,60

75,73

-0 ,98

II

IV

0,44
0,60
0,44
0,32
I ,03
'l','l'6
0,51
0,70
0,54
2,94
0,58
1,20
2,r72
0,45
0,90
0,82
0,46

zlo
0,52
0,35
0,22
2,38
0,22
2,45
0,83
2,36
l',78
1,32
0,85
0,48
0,46
0,47
0,27

,
5
3
4
I

b
4
7
3
4
6
4
6

5
6
6
,

;
7
6
6
l.

I
7
a

7
I

7
6
5
4
2
t

0 ,39
0 ,56
0 ,35
0, 29
1 ,06
I ,33
0 ,82
0 ,70
o 

'1t3,09
0,59
0 ,96
3,01'
0,60
0,92
0,93
o 

'1r40 ,23

0,38
0,35
0,33
2,62

2,62
0 ,75
2,61.
1 ,95
1',32
1 ,00
0,65
0,75

Ta6.nrqa 6

EM Cep, Sp B 0,8; ?, sin i: 280 rulcex
IIapaMerp

.R", _ npe4e,rrrraa r{eE,r,par'r},8afi
rfl yorEa BoAopoArirJx Jil.rEr.rrt
1g n u(rn), orer(rporrnafi rrJlorrocrb
Eo oopMy,re l4Rntnca - Teanepa
lg nr(Hr, Hu), s;rerrpouuan rrJror-
Eocrb rro Sopruy;re Vuao.rr,la
1g NozH, qficro aroMoB BoAopo-
Aa Ea BTOpOM eEepreTrqecflOrrr
ypoBre wag ,L cnz ftoroc$eprr
1g [Ir(He)/Ir(H)], coAepmaEr.re
IeJrtr.a [o oTEorrreEI4Io I{ BOAOpO_
4y corracno [6]

19i.7 -ll)08 rn.

14,22

15 ,01

75,72

-0, 87

0,30

L4 ,3".t

14,94

75,6/t

-0 ,81

0,31 | o,ao

14,22 | U,Zt

14,52 | 1.4,83

15,80 | ls,lz

-0,78 l-0,91

wx' A
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MaJr[,HbIM]I ABSBAaMI4. ,(nA UOpUaJI6IJ.],IX BBSBA IJIaBIIOft uOCnegOBaTeJIbHoCltId

fg t,nr, (H.)lIr/ (H)l : -0,98 [6]. 3ar'rernM, qro noa{{uqueutnt C vt y s lll
,-uur"", o, crre1TpaJrbgoro KJracca. Mu otrpeAeJIrIJII{ Tafi}I{e Bell4quHy

iglry-(il.iilf (ft)1, 'rrprnuB 
Arrn ES 9.p cuenrpa*unft rnacc 82. 3ro Aony-

orr4Mo corJracHo .nu"'u""o*v's n. 2. B peey;rrrare MbI uoilyquilfi tg tN (He)/

//y (H)1 : _0,68, r. e. BeiluqrrHy, yHaBrrBarcq,yrc ua ooile-e_sBlcoHoe coAep-

lilaHr{e reJrr.r,, ,"* op.ffi". O*oorureJrb,o t pruur.l*aeu lg t/f (He)/I[ (H)l :
: 

-0,81.cornacno Jlro6uuHony [6] , ara BeJrr,rql4Ha 6JrUAHa K CpeAIIeMy sHaqe]IIIIO

re fry*iii.j7lf iUj : -Oig :l 0,04, nonyqe,HoMy Arrn sBeBA rr{rla [3 Cup'

Br,rnolrr

1,. VcrasosJreHo rrBMeHerrr{e rroprroga EM Cep co rpeM_e^IleM. B rautepna;re

" tg6a-"o igla" ,. BHaqeEIre replroAa paBuo P : 0,d806179'

2. CpaBlreuue cpeArrrdx r(pr{Bblx 6necna 3a paBIILIe roAbl IIOKaSaJIO, qro

r,rx {oprrra uecHolsno"p^uorirur"a. OguaHo aro morxe:r 6rrrt .o6ycJloBrreHo
s naHoft-ro crerregrlt u paanuuueM B r(oJllrqecrBe na6mogeurafi, noruegurrzx

n o6pa6orny.
3. Morxno rpeAtroJrararb, qro 6lecn EM Cep n {lalltpe B s L974 r' Har(

B r\[aHcr4MyMe, TaH r4 B MrrHI4MyMe yMeHLIUI{lcrr upuuepso ua 0 -'05 uo cpaBl{e-

Er{ro c 1,972 r.
4. Ha6;rroAesvs L974 r. troHa3aJltrI, qro I{Ber sBesAbI IIe MeII-flJIc.fl.',

5.@raar,rsecHtretrapaMerprratmocsepbl_aJIeHTpoHEafl,IIJI0.IEocT},'.-qIlcJIa
aroMoB BOAOpoAa rra BropoM eEeprerl4cecHoM ypoBl{e nag L ctwz Soroc{eplt u

q"rrrpuourire rny6mrr BoAopoArrbrx ,,msvft - rar(rze )fie' r(a* y rropMaJrbrlbrx

,u"rfr 
"r^unofi 

uocne4oBareJrbrrocrrr Toro )I(e ctre*rpaJlb,oro fiJlacca.

6. B aruocsepe EM Cep cyqectnyer raa6blroH "eills 
1g tlf (He)//f (H)] :

: 
-0,81.Bce auqracr enms. 6tutu trpoBe4errbr ua 3BM ES 1020'

eutop Oou"oAapua 4oHtopy {raa'-uar' nSyR--+' A' Boapuyxy Ba coBerDr

u saMesaHufi rrprr o6cyx4enrar.l crar:nu ra I. H. Illapauonoft 3a trBroTOBJIeHIle

pr{cyHRoB.

Anpeur, 1975 r.

JInteParYPa

T, M. Pavnoecnaa. I4stt. Itpnrrucxoii actpoSr'ra' o6c" 7975' 5i, 199'
-r'.'tw'.'pZiir'u, 

*i,o*. llsB. 1i'pn*cxo't qcf-pot{i' o6c " L97 2' 46' 35'

C. R. Lynds. Astrophys' J., 1959, .l:30, .?'!!'
x. iin^iri." purt. Ast"ron, soc. Pacific,-1970, 82, {093'
T. M. Eapmaw. rrlar.. It;;;;";,l actpo{4a' o6"',' 1963' 3l' 37'-
h'.'8.' fr;E;:;;;,.'"i1;;.-fi;'*;";ii acipb{r're' o6c', 7e74, 52, 4s'

't.,
J.
4.
5.
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AnAAEMUfl, HAYTI CCCP

I{3BE CTITfi ITPI,IMCI{O]I A CTP OOUSI4qEC}TO}T OE CEPBATOP I{ I{
Torr LV, 1976 r.

cofEplr(AH?IE I'EJIr{fl B ATMOCOEPAX 3BE3[,
BXOAflIqUX B O.ACCOTUIAIII{II U MOJIOAbIE CI(OIIJIEHMfl

JI. C. JLo6nuxon

c uouorlrro flpeAJrorr(eurroro HeAaBEO ]reroAa [4], ytouueruoro B cJrysae parr,rdx
B-anea4, raft4ero coAepHarrtre rerraa-l[(He)/1[(I{) aarnocsepax80aneaA r{JraccoB 06,b-82, uprmagnerl{aqfix o-accoqr.raqufiM r{ MOJTOAT,TM CrorrJrenrlfflr. floraaano, qro cpeAgee
sEaqeEue /r(He)/Ir(H) pacrer c yBeilflqenreM Boapacra r{ pa3MepoB ooorBercrByrorqrrx
cnonlesrft ra accoquaqrall. Boapacty , fiopffAxa rrecxoJrbnrrx rrrrJrJrr{o}roB Jrer coorBercrByer
Berr.rquEa /r(He)//r(H):0,09 -- 0,10, n ro BpeMrr narr rpr t > to MrrH. rrer /r(Ile)/.rr(Hj:: 0,13. flocre4nee Brraqe'rre xapa*Tep,o rarufte AJr.fi roprqr.rx BBeaA rroJrs.

THE HELIUM ABUNDANCE IN THE ATNIOSPHERES OF THE STARS BEING
MEMBERS oF O-ASSOCIATIONS AND youNc CLUSTERS, by z. s. Lyubimtcou.-
Using the recently proposed method [4], which was made more accurate for earry B-type
stars, the helium abundance /[ (He)/// (H) is obtained in atmospheres of g0 stars of ty-
pes 06'5-82 in O-associations and young clusters. It is shorvn that the mean value//(He)//f (H) increases with age and dimensions of clusters and associations. For stars ofthe age , = several million years lV (He)/lf (H) : 0,0g -i 0,10 whereas for stars oft-> t'0 mill-i9n years /y' (He)/rf (H) : 0,13. The last value is also characteristic of ear-
ly-type field stars.

Han uasecrno (cu., Harr_pr{Mep, lll wru [2]), O-accoqtraur{r4 orHoc.Ercfl r(rrucJry Ha[6oree MoJroAbrx o6r,exros s raraxril He'1ux noapacr 
'-{Qa-l-[;-;;ri;

NOETOMY USYqEHI,IE XtrMUSECHOIO COCTABA BXOA-EN{IIX B HtrX BBE3A IIPEACTABil,S-er 6orrmoft rrHTepec c roTurlr Bpen]rfl aaeaguofi DBoJrroq]rr4. B =u"rro"rr, trpeA-
craBJr.fier trHrepec Botrpoc o colep)ilallvfi reJrfrfi n arlrocsepax 3BeB,4 paHrrux
CIIeI(TpaJILHbIx fiJIacC.oB,_IIpI[cyTcTBI[e I(oTop],Ix.flBJI.fleTC.fl neo6xo4rarnrurri npza-rra*oM O-accoquaqufi. tle4anno^,4. flereplor, , X. U";;u" tSl;;;;;;_BaB acc_oquaqrara Lac oB1, sco oB2 n ciou.rrerue NGc zz6+ 

- 
iLciiilr*;Mon oBl), HamJrIr, qro cpeEH.ue sHaqeHlI.fl coAepH{ar1tr.fi reJrr.E r aruocsepax

B-sneag, [pulraAJre]Kaqrrx arr{M ctrcreMaM, or.nu.Iarorc.E na Bo u 6o.nee^(o'- -cpeArr.s.f, orulr6xa). Tanoe pacxo)r{Aerrrre He yAaerc.E o6r.scuIITB paBrr4qu.flMlI
B Cr(opocrll BparrleHrrfl 3Be3A, r e{Sexrunnoft reuneparype frlra B ycr(opeEr4u
cI{JIbr r.ff}r{ecrra. BoalroE(rro, yr(aSbrBaror aBTopbr, coAepE(a:fI][re I|eilufl.Aefrcrru-
reJrbrro MeHflerc.fi or oguofi accoqr{arlr{rr H Apyroft, ognano AJr.fl trOryqeHr{fl
6o;ree o''peAeJrerIHLrx BbrBoAoB IrctroJrbBoBa,Horo crarucrraqec*oro MarepuaJra6rrro ue4ocrarorrno.

" 
Alrarua flerepcoua r.r Illunuaua ocHoBbrBaJrc" ,ru'*"roge lroqeleft aruo-

cQep' ttaH rrsBecrrro, aror MeroA Aaer nau60ree rorrHbre pesyJrbrarEl trplr oII_peAeJreHr,rtr xr{MrrqecKoro cocraBa BBe3AHhrx arr'loc{ep. bgHaxo on rpe6yer
BHaqI'ITerBHbIx Barpar rpyAa r{ BpeMeHtr, rroeroMy ero trpuMeHeHtre H 6o.nr,mo-
My rrr{cJry sBeBA BarpyAHrzrrerrbHo. C gpyroft cropoHBr, nieercxupn6rnxreunrrfi
MeroA or{eHrr{ coAep?r{aHrr.E reJrr[.E n arrrroc{epax ropErrr/rx aseia [4], TaH]Keocnosauuhrfi Ha nprrMerrelrrrrr MoAeJreft aruocsep, rro ire rpe6yroqzft rta 6om,-moro ra6nroAareJrr,Horo MareprraJla, Etr TpoMoBAKUX SsrSrrcreuzfi. Hecxonr,_
ffO YTOIII{I{B ATOT METOA AJI.E PAHIItrX B-AOEEg, trPI{ME}IITM EIO CHAqATA H TPEM
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o6sexrau, ficcJreAoBarrurru flerepco]roM Ir llluuuanolr, a BareM - r pngy 0-ac-

coqlraqufi. r( cB.flBar{Hbrx c O-acioqtrallufMtr pacoe'rilrbrx cnonnerurfi; Itoropble

pil.; t aiot roqntr Bpe,u.fi Ee paccMarpxBaJrtrcr,. ,[,anurre o ooAep]fia,u, re;

irur, no;ryueuuBre r:aHlIit't cuoco6orrr AJIE 80 SBeBA' cotrocraBtrM c BoBpacroM I{

DaBMepaMtr coorBercrByloillllx accoquaqufi u cnorlerurft'
' Orruerurrt, uro o6o,uaqeHr4fl accoqzaquft AaIrbI B coorBercrBr{r4 co ctruc*oM

MAC I5].

1. Meron oIIeH$rr colep'r(aurrfi reJrl{f

Ocsossas {opuyna Merona [4] urvreer cJIeAyIoq?Ift Bu[:

rg#ffi : rl, + r*T#arr)l- t, (t)

a:-rsffi"o"+ffi : o,ro. (2)

LL3

rge ly' (He) / lf (H) - Holrueurpaqr{fl rerrl{fl no orllorreurrlo K BoAopoAy'

W - exsmeaJJeHTIIEre [II{prIILr coorBercrBylox\r{x tt;uumfr'' onpeAeJlfeN[ble 
- 

I{3

na6;rroAerirlfr, a Beilnur,rnr,r C I4 y iraxoAtlTc'r c flol'IolqI]ro MoAeJIer'i aruoc$ep

nu6o uo r.rasecrrrofi a&(lexrunuoii reMuepatYPe 7'rS^ -rr 
ycHopellr{Io ctr{Jlr'r r'E-

)r{ecr}r g, stu6o [o cIIeHrpaJrLHoMy KJraccy 3Be3A],I. o6a cuoco6a onpeAeJIeIII{f

c v a o6raltaror "p;;i;;;;;-;nr*,uoonoll 
rorr]rocrblo' oAnaTo 819P9'i, 9y999.6

,rpor1""; on n 6yger uprrMelrerr rpr{ troJryqeur{r{ rex alra.reuufr 1/ (tle) / .A/ (H),

noropuin o6cyxrgarora'" ,rrrr,a. frxron o6paaolt, IIJL{ BbItII{cJIeIipLtr coAep}I{aIII4fl

,arrg ,, ,r*6rra4arrr,rr,i ireOdXO[I{}'O B1{&TL TOJILKO CIISHTpaJlbl:lrrr'1 XnaCC SBeSAIJ

rr EHBIrtsaJrelIrIrI;re IxI4pI{IIr,I nuuuft H, w X41r7L IIe L

I[a l4l Brr[Ho, ,r,i' pua"rurpunaerurrit Mero[ rrptrNrcr{r{r,r e o6racr[ c,,e*r-
paJrl.rrrrr,r r{JraccoB B2 - 06, riX xax Jtrn 6onee paIIHl{x BBes[ IISIIISBS9TIILI
'errureoro c, a gla 6o;ree uoagntr{x BeJrI{qI{IIa y SaBIltC}IT IIe To.r11,I{O OT c[cI{T-

paJlr,Hoto I{Jracca, rro }r oT HJracca cBeTr4\{ocTl{." Itport" TO1O, B yxaaal,rgoii o6-

Jracrr,r BJrr{gHrre orun6ox s rra6flro]lael,IlJx BeJiI,IqI{rrax (t' e. s W lr Sp) ofiasa-

JI O Cb 1!II{IIIIMA JJ bIII,INI.

,[.nn ropa-ll'rx BBeBA uanrrofi IIocJIcAoBareJIr'IIocrlr B [4] 6rr'qo rrar'iAeIro

,nf (iie) / Ir/-(H) : 0,10, B ro BpeMfl Har( AJrfl cpepxrlirtlll'roB Dra BeJlr{q[rla

orrururu"u s' 2'-3 pasa Br,rrIIe. Ilocne[lree saHilIOqeHI,Ie, IIoJIyqellHoe c]IarIaJIa

roJrbxo l(Jrfl rpex cBepxrllrautoo (( Per' I Ori u ( Ori), uop'tneplltr'aercfl IULE

6olruurgctna-ua 27 cBepxrr{ralrroB HJIaCca Q, Aat,tr,re o cnel{Tpax KoTOpLIX

MolriFlo nalirr.r y II. Itouru u B. AtsrryJlepa.t-q,.71' Jlerxo y6eglrl'cR B roM'

uro ua6nroguoriou orrorreHl{e W (447L) lW (kI^) y orlrx BBesA onaBbrBaerctl

or{cTeMaTprqecHr{ tsbrure ToIo MaHCIIMaJIbIlOllo SIIaaIeIIlI[, KOTOpoe [peAcKaSbIBaeT

reoprr.rl nplr /y' (He) / // (H) : 0,10' llpuuerre[ue paccMarpl'IBaeNIororytr[."]"31

loHatsr,rBacr, tlro roJrbr(o y cBepxruralrroB r(JIaCcoB o7 wO7'5 (ncero 7 aneap)

coAeplr{a,r{e reJrr{fr iii,tt", b,i3 coorsercrneuno) or(aBr,rBaerc^ 6;rlranuu x
coAepll{aHr{Io t,eJILrE y 3Be3A IJIaBHOI4 IIOCJIeAOBaTeJI6I{OOTI',I' B TO }Ite BpeMg

Ar.q cBepxrrrrarrroB "'r"*"JOS-O9,5 
(20 aneag) roryrlaercfl If(I-Ie) / /'r (H)

: 0,2 +- 0,3.
I(ur, y^n or,rerrarocb n [4], npu uocrpoe]rl{I{ rto[eneft arlrocrpep cBepxrl'I-

Iar{TOB rreO6XOAurUo OTHaBaTbC.rI I{e T9JIE,I(9 oT IIpeAIIoJIo}IteIII{fI o JIOI(aJIsI.IoM

repMo&r{rraMuqecHoM paBHoBecI{I{ (JITP), IIo II or upeAIIoJIo}I{eHI{fl o trJlocHo-

rlapaJIJIeJrb,oy crpo"ir,rn aruocrleprr. 'Ian rtax uoqo6nble rloAeJrr{' yqraTLIBaro-

qrre o[HoBper{eHIIo , ornooraorrr'rs or JITi' I{ ,,porflilieHlIocr1. orMoc$epr't' no-

Ka eIII,e I]e BbIqI'ICJIeIIbI, ]IeT BOtsMO?I{IIOCTI4 CyAIITL O TONI' I{aCHOJIbKO peaJlblibl

BuaqeHr4fl 1/ (Ife)l I'r (U;, rraiigenrrl;re 4r" cnep*tl{ranroB' .llo arofi ilpflqure
Mbr He 6ygeu'paccMarprdBar' sBeBAbr HJIaccoB 

-cue"'*o""' I u II (uocnegnue

Jrer6o c115r1q6 
"o "r"p*"141ar.rralclr), 

a orpa]IllaMl\{cfl paccNforpeHI4eN{ SBeBA

r{JraccoB cnerumocrla V, IV r,r III.
,(.rra netra.rLrrfir A u'"o-rrrno--*llr,r (t) ilo onpeAeJlellrrlo I{MeeM (cnt. t4l)



flplr nrrulrcJleHl{I4 y 6r,tnv. r{cloJrbaoBaHbr reoperuqecfi[e enBtrBanerlTrrble
[]rptrH],r tnsuit H, n ]t447 I, paccquraHHbre c yqeroM orrnoneuufi or JITP
[8, 9]. Tlcxnro.reHr.re cocraBr4rrrr BrraqeHrr.E W(4471) upu Zao 4 30 000", r. e.
B cflyqae B-aneag; BAecb cHacaJra trp[rtrJrocb trprdMeHl4Tb AarrHbre, troryqeHHbre
trprr ycJroBr{u JITP [10]. BHsucJreHufi W(4471), BbrtroJrHeHrrbre HeAaBrro

Hlarr, Berraqvry A [Jr.rr par{Hr{x B-aneag.
Hafigenr orrromeur{e W(4471) IW(H; c rroMoqr,ro 18, 121, a aareM [Jrfi

IIOCTpOoHI,Ltr SaBtrCtrMOCrn A oT CnefiTpaJrbr-roro HJracca BoctroJrbsyeMc.fl sHaqe-
Hvrfl}drt Tr& fr g, otrpeAeJreHHbrMr{ JL Ayapolr u .(. MrxaJracorvr [9, 111 gra
xopomo u3yqeHHbrx BBeBA r Sco (B0 V), HD 36591 (81 V) ,r V Peg (BZ IV).
lloryueuuue peayJrbrarrr trprrBeAeHrr s ra6r. 1. Sgecn rxe trpe4craBJrerrbr Br{a-
qeHurl y, uaft4ennbre panee AJr.a O-ssee[. Heo6xoAuMo noArrepn[ryrb, qro re-
trepb Han [pr,r BBrrruc4errrrr{ snBflBaJrerlT}rbrx InI{ptrH, Tar( I{ rrpE trepexoAe oT
To,b ft ctrer(rpaJrbnbrM HJraccalr so scefi o6racru 82-06 trpuMeHerr oAtrr{ rr
Tor )fie pflA MoAeJIefi arrvroc$ep, paccqtrTaHrrr,rx trpr{ orfiaae or trpeAtroJroEterrtrfi
o JITP.

Ta6nirqa L

Sua.reuux A frC B BaBtrcrrMocru or crrer{TpaJrruoro HJracca

Cnerr:panrnrul
HJIACC

CIIeHrparbHblfi
HJracc

09,5
BO
BC,5
BT
Bt,5
B2

o6
06,5
o7
07,5
o8
08,5
o9

0 ,69
0, 59
0 ,53
0 ,51
0 ,5i)
o,49
0 ,2'9

2,40
2,05
1 ,90

,80
,75
,70
,70

0,49
0,50
0,54
0,57
0,59
0 ,61

t ,70
1,,70
4.,75
t ,9c
2 ,00
2,L5

tr4slrenesrae.Ber[rrrubr y !,rtr paHrrr{x B-eBea[ rrorpe6oBaJro yroqrleHr{fl
Buaqerrufi C. lloc:regnme 6:',uru Haftneubr reM lfie ctroco6oM, rrro rr u [41. IIpu
aToM [oI]oJI]rI{reJrLHO I4CfrOJr6sOBaHr,r peSyJrr,TaTbr aHaJrrrsa cJreAyrorq[x 3Be3A
c IIoBLITIeHIILIM co[ep]ItaIIIlIeM IerIlI.n: I{D 184927 1131, HD 133518, HD 60344
I{ HR 5206 ll4l. Llpv repexoAe or T16 K crreKrpaJrbHErM RJraccaM BrroBb rrpr(-
Breserrbr AaHHbre AJrfl r Sco, I{D 36591 u ? Peg. Snaseuu-flCupe4crannerbr B

ra6.n. 1 (gna O-aneaA oHn ocraJrrdcb trpe?fiHr{Mrr).
rlro6rr oqeHr(r6, Har( Mer.rflercfi BeJrtrsr4ua I/(He) / /'r(H) [ocJre yroqlieuufl

A r C, paccMorprrN{ 17 aneag rr{rra 0 Cep (xraccu 80,5-82), uccJreAoBarrrrbrx
pauee (crrr. ra6n. 4 n 141). Oupegeraa AJrfl r{rrx cpe1Hee co[ep]r(aHne reJrr{fl cHa-
qaJra c troMorri,r,rc cTapblx SHaqeHr,Ifi a fr c, a SaTeM c troMorqbro HoBbrx, EaxoArrM

1V (tle) _ 10,L46 +0,008- crapoe Br{aqegrre,

TTb- - |o,tsa + 0,007 - HoBoe 3,raLrcrrue.

Brguo, qro coAepx{aHtre reJrtrfl yBeJrrrqrrJrocr, Jrrrrtrs Ha 0,008. PacxonrAenue
Taxoro )fie trop.EAna troryqaeTctr v- ailtr orAeJrF,Hhrx BBeBI. Taxurrt o6paaou,
I{BMeHerrEe A rL C AJrfl pa}rHr{x B-aaea4 MaJro BJrr{fler fla BeJrr(quuy I[(He)/
/ 1i(H); rorga Boe BbrBoAbr [4] ocrarorctr B cv.ile, B qacruocrr{, troArBepp:fr.rrcl
peayJrrrar, traflAeuHbrft n 141 ans BBeBA rtrtra 0 C.p.

2. Peaynnrarbr orlenrur coleprr(anrrfl reJrtrfl

C nomoq,rro coorromerr(r. (L) n ra6r. t 6rrno onpe4eJreno coAepmaurre
TeJIIIE n aruoc{epax B0 BBeBI r(naccon 06,5-82, r.xo4rqtrx B r{emorophre
O-acooquaqfrfr. vt cBfl:aruBre c O-accoqraqrflMtr cnotrrrenfr.fr. Ha6nroAaeunre
arraqeHtr.E axBrrBaJreurrrbrx mupun tu:uufr.)," 4471u Hr 6pa.nrcb trB ntrreparypbr
[3, 6, 7, 15-33].
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Ta6nrna 2

Cogepxanze reJrEE B o6renrax, uccneAoBanurrx [ierepconoM u IllanMauonr [3]

N(He)/N(H)
Accoqfiaur.rE

N JIft
CITOfiJIEHI,IE

NGC 2262r

Sco OB2

Lac OBt

w(HY), I-IoBbre
pe3yrbTaTbrt3l

S llon
w83
w21.2

t0 l,ac
12 Lac*

HD 21,2578
Hll 209961 **
HD 212883
TTD ZL7LOL

08 IIIf
B2 IY
82 IV

2,84
5 ,96
6,86

o, oaa
0 ,086

o,105
0,095
0,13J
0 ,067
0,1.27
0,127
0, 103
0,1,26

o, too
0,1"1.1.
0, too
0,1.22
0, t39

0,089
0,096
0, 091

0 ,84
t,44
t ,6L

cpes,cc 
lo,ror*0,

Cpe4nee ,088 10, ,092+0,002

BC)V
Rtv
]]T III
B2y
B2y
82V
B2y
82V

6 Sco **
tul Sco
o Sco*
t Sco
p Sco

13 Sco
pOphA
22 Sco

08 III
81,5 III
81,5 V
82V
82V

B2 IV_V

o,Zo
3,gt
lt,24
4,87
ltr9L
6,57
4,00
6,42

1.,02
[,2t)
1,,t6
1',24
L 

'1t3t ,68
1 ,15
!,72

0,89
1 ,03
1',ol
4,,11
4.,21.
L,43

0,10c
0,135
0,103
0 ,101
0,1"44
0 ,109
0,1.4L
0,L21.

2,78
3,24
3 ,82
3 ,86, D'

4,51.

, 119 t 0, 007

0,1.02
0 ,153
0,106
0,741.
0,132
0,L73

cpe4uee 
lr,r,r*o,orulo,rrn*o,ort

* IIepeMeHHafl rfira B Cep (p CMa).
* * CleHTpafi r,Eo-gnorYruaa.

Paccuotpult cHaqaJra rpu o6berTa, rrccJregoBarrHLre B ynoMflrryroft Bbrme
pa6ore fletepcona rt l[IuuMaHa [31. Peaytrrarrr rrocJreArrefi Bl,recre c BHoBr,
loilyqerrHErMr.l npeAcTaBJrelrbr B ra6Jr, 2. C;ne4yer orMertr[rr,, qro B Ta6r, 2 yxa-
Sarrbr roJrr,no Te 3Be3[r,r r.r3 cnl{cHa llerepcoHa n lfiuuuana, creHrpaJrbHbrfi
HJracc l(oTopbrx rre rroSlr{e 82, rax KaH H 6onee uoagru{Nr SBeSAaM Harrr MeTol
rrenprrMerrrrM. ognaxo cpeArree coAeplriarrr4e reJrr,rfl r.{ cpeAHfrfr omr46Ha 6, rrptr-
BeAerrHrrre B rrpe[trocJre[HeM croJr6rle ra6il. 2, 6r,rrr uolyqeHr,r rro BceM Btsea-
IaM AaIJIIO]rO CHOTIJIeHT{rI IltJrr{ aCCOitrr{ar1ldr,r, paccr'roTpe}rrrIJM Ilerepcorrolr u
Ilkrunanonr. Cnegyer raxlr{e orrfertr{rr,, sro BMecro Brraarerrrrfr //(I{e), noropbre
npr{Bel{errbr y arrrx aBropoB, B ra6r.2 [anrr Brraqerrrr.E/f(He) i /i/(H).3nnlrra-
Jreurrrbre rruprrrrbr W(I1^t) u W(447 l) Arrrr Bcex BBeBII, fipoMe S Mon lr 10 Lac,
BB.ErDr lra [3].

a) NGC 226r+ (Mon OBI). S Ntron (15 1\4on A) - uau6onee npxufi npes-
craBl{reJrb aroro cnotrJreuu.s. 3ro BBeBAa HJracca O;s [3] orra rre paccMorperra.
,(eno n roM, qro B pacserax llerepcoua r.r lfllrunana rrcuoJrraoBaHc irpeA-
floJrollteHr{e o JITP, xoropoe B cjryrrae O-escaA cr{Jrr,Eo r{cxa?naer DnBrrBaJIenr-
Irbre mr{pr.rHbr Jrrrrrr4ft H I lr FIe I (cu. [91). Iloaronny yxaaaurrbre aBropbr orpa-
rrtrsl{ilucE, rrsyrreHr{eM B-aresg, TaH KaH [Jrrr ]rrx [peAtroJro]Kerrrre o JITP sn-
Jr.Eerc.fl Aocrarorrno rorrgbrM (cru. [tt]). Panee AJrfl S NIon 6ruo uoryqeHo
I/(I{e) / /f(FI) : 0,07 I [11]. Teueps coJIepx{aHue reJrr{fl Arrrr }ree orrpeAerreuo
Iia oclroBe yTOarHeIrIrbIx [aHIrbIx O6 axnr.rgalerrTrrbrx mI{pIIHax I,r c[eHTpaJIr,r{oM
r{Jracce. Srra.reuu.rr W(4471) a W(Hr) ur.E arofi BBeBAr,r r{3MepgJrrr Muorr{e aB-
ropbr; B[ecr, 6r,rnrl racro;rEaoBaHbr roJrr,Ko re pa6orr,r 16,7, lS_ L71. n xo:ropux

11,5

Sneapa CneHrp
w(1471),

A



,qallbl 3I(BI4BaJIeHTE6Ie mrrpr{Hll O6eI,IX iln]F.llfr.) IIpflqeM flOilyqeHHble nO Ctrer(T-
paM c [ocraroqHo Br,rconofi Ar.rcrepcreft. Be.nrsrHbr W(I|^) w W(4471\, npn-
Be4errHbre u ra6r. 2, uafi4enr,r nyreM ycpeAHeHrrfl arr4x [aur'rbrx. lfro Hacaerc.E
cner(rpaJlbuoro r(Jracca S Mon, ro Hourr u Alr,ruyreporr.t [6] oH otrpe[eJre]r Ha]r
OB, a ne O7, xan oql4raflocr, upemAe. Ilpuueuax yroqHeHHbre ua6rro4arenr,urre
Aaur{bre, Haxo[IIM, rlro coAepx(a]r[e reJrufi a armoc{epe S Mon paBrro 0,089,
r. e. trpanrtrqecnr coBrraAaer co cpe/IHtrM BEaseHEeM /f(He) / lf(H), roJryqeH-
HbrM AJr.tr NGC 2264 Ilerepcouorvr u Illuunasou (cu. ra6t. 2).

IzIa usrn BBeBA, trcoJreAoBaHrrbrx arr{Mrr aBropaMr.r n NGC 2264, rorrno gae
trona[aror n o6racrr trpltMeHl{Mocrra rrarrero Mero4a (o6e nplruagJre?fiar r(Jrac-
cy BZ [341). Coaep?r(aul{e teJrntrl orrpeAeJreHrroe AJrfl Er{x arlrM MeroAoM, xopo-
rrro corJracyerc.E c [aHrrrrMr( flerepcona rt ITTlrnrtaua. OseHr, xopomee corJracue
troryqeuo rar(?fie Arr.fl cpeAHEx ana.reurft //(He) i /f(H). Moxtuo cmasarb, qro
l;rs NGC 2264 loameplr{Aerr peayrrbrar, uafi4eunuft n [31.

u) Sco OB2. Itax BrrArro ue ra6r. 2, g:r,n qrreHoB accoqrraqr{rr Sco OB2 (r,rx
crrexrpaJrbHbre nJraccbr cru. n [35]) y]r{e He ua6.nroAae:rcfi croJrb xoporuero cor-
Jracufl., HaH AJr.fl cr(orJrerrrrfi NGC 2264. Pacxox4burre Melr{Ay peByJrbraraMtr
Hamr4x pacqeroB u pacqeroB flerepcoua ra lllumtaua AJr.fl orAeJrr.Hbrx BBeBA

,qocrrrraer rrecr(oJrbr(rrx corbrx. Taxoe pacxo)fiAeurre JIerHo o6t scnrercn
onrlr6rauu r{BMepeHl{fl DITBI{BaJrer{Tnr,r* -upru nmuuir H, tr ?u4/fi1. ,neftcr-
B[reJrbHo, ec;rr{ [crroJrbsoBarr, BHaarenrlfl W(tI\) u W (447 1), naftgeunrre Apy-
rrrMtr aBropauu (cu., Hatrpr{Mep, [18-20]), ror[a troryqaerc.E paa6poo
roro lrre tropflAxa B BeJrrrqrrue /f(He) / /f(H).

Cpegnee cogeplr{aHtre reJrtrfl n.ns Sco OB2 y }rac ofiaBaJlocl I{a lllro
6onrme, rreM y flerepcona ra lllunuana. Itpoue yxagaHHoro Bbrme BJrr4.rIrrI/Irr

ouu6on s W(Hr) v. W(447 1), trpr{qrHa rafioro paBruqrfi, Iro-BI{Ar4MoMy, cB.s-
Barra Tanlrte c TeM, sTo B Hatrfr,rx Br,rql{cJrenvrfrxrr B Bblqracileurxx fletepco[a II
Illzuuana trp[Me]r-flJrrrcb paaHbre MoAeJrtr a:rlrocftep.

c) Lac OB1. B ery accorlrrarluro Bxo[trr BBeBAa t0 Lac, r(oropa.rl ne 6rr,na
r4ccJre[oBaHa s [3] uo rofi rrte trpr4rrr{He, qro r S Mon B cr(orrJrerrl4r NGC 2264.
Oupe4enar W(Hr) v W(447L) c rroMorql,ro 16,7, 1,5, 16,21,221, a cqer(r-
pansnr,rft HJracc - c rroMorqrm [6], ar.a 10 Lac naxo4r.tu I[(I{e) / //(H) :
: 0,L02, qro BaMerHo Hrrlr{e cpeAr{ero BHaqeHtr.E, troryale}r[Ioro trJr.E sceft ac-
corgraqrrr{ (ra6.n. 2). Ilo-nraguMoMy, ar(BrrBaJIeHrr'ILre rurpuHbr ttwrtwfr. H , v. '}1447 L

g"na 4anuofi BBeB[bI otrpeAeJrflrorcf Aocraroqrro Ha[ex{Ho, troaroMyMo}nuo oxttr-
Aarb, qro coAeplr{autre reJrrr.E n armoc{epe t0 Lac geficrnrarenblro yMerrE,meuo
rro cpaBr{eHrflo c Apyrr4MI4 qJrerraMl4 accoqrraqtrrr. Hznte 6yger uoHaBauo, rrro
coAep)fiarrue reJII{.a a arlroc$epax rop.flql4x BBeBA BaBucI{r or rrx Boapacra.
Torga peayJrbrar, rlafiAennr,rft gn.E t0 Lac, uoxuo o6T,.scnutn reM, qro Bo3-
pacr aroft BBeBAnI rra flecroJrbno MtrJrJrrrouoB Jrer MeFrr'[re, rreM cpeAlrtrfr Bo3-
pacr nceii accoqrailrrr{ Lac OB1.

I{ar n B cryqns Sco OB2, cpe[r-ree BHaqeHrre I/(He) / If(H) unq Lac OBI
y rrac oxaaaJroct nprrMepHo rra 11/ro' rr,rnre? qeM y Iletepcona u l[rnualra
(ra6r. 2). Hau6oree Bepoflruoe o6rscneru{e rar(oro pacxo}r(Aeunfi Btrecr, Tan-
)r{e cB.Eaarro c omu6xaun n W(Hr) v W(4471) r4 c pasrrqurlMl{ B rrprMeueHlrr,rx
MoAeJr.trx aruoc$ep. Orueruu, qro crleHTpaJlbrlbre HJraccbl gcex anea[ etoft
rpyrtrbr (xporr.re t0 Lac) BB.srbr ua [36].

Ilepeft4ervr retreprr H paocMorpeHl{ro accoqwaqlr,fr. I{ cxorrJreHl{fi, co4epma-
E re Terrvtfr B KoTopblx pauee He rIccJIeAoBaJrocE,. TaHrae o6renrrr trpegcTaBJreur,I
s ra6n. 3. 34ecr, A,r.s xaxgofi BBeBAbr yr(aBarrbr Jrrrreparyprrbre ucroqnlrrtv.l !rc'
troJrbSoBaHHbre rrptr oIIpeAeJIerllIr{ 3r(Br4BaJreHTHbrx ml4pI{H; rlprrBeAeHrlbre B

ra6n. 3 Brrarregr{rr W(Hr) u W(447L) HaxoAr{Jrrrcb rryreM ycpeAHeul{.g oIry6,tu-
I(OBaHHLTX IIaHHbrX.

d) Ori OBl. Cuucon qJreHoB accorlr4arlur BB.Er y P. fletpr [23], cuent-
parrbur,re Hrraccbr O-area4 - s [6], a B-sneag - s [36] ra [29]. B atoft acco-
qEar{lltr BbrAeJr.EroT xlerbrpe lroArpyuflbl 3BeBA, paBIl4qarcqlrecfl. BoSpacToM'
paaMepaMtr r{ troJro}KeutreM B trpocrpaHcrne (crvr., EatrprrMep, tzl)" I[a 3BeaA,

upeAcraBrrer{Hbrx B ra6n. 3, roJrr,Ro ogua (01 Ori C) nplrua[Jreffir(r rlogrpylrtre

tt6



Acco11l{aI1ufi
IITII

CI{OIIJIEI{I,1E

,Ori OBt

Cep OB2

Cep OB3

Cas 0B6

01 Ori C

r, Ori +

02 Ori A )|:*

o Ori

u Ori
II ll 3ii960
iP, Urt *.
Il ll 36959
Hr) 35299
I'I r) 37129
HIl 37807

22 Ori

p Col
Atr Aur

HD 206267 **
L4 CeP **

HD 207538
HD 239729
HD 209339
HD 207308
HD 208266
HD 239689
HD 239748
HD 2044.50
IID 205948
HD 207017
HD 239595
HD 239671
HD 239743

SBeBIa

BD + 60'501
BD + 60'5{2
BD + 60'586
HD 17520

CleHrp

07v
08,5 IlI

09v
o9,5 V

B0V
B0,l-r V

u0,5 I\r-V
llt v

Bt,5 \,-

ll2 v
112 V

]J2 I V-V

06,5 V
o8,5 ltI
o9,5 V

B0v
BO IV
Btv
Btv
Btv
Btv
F2y
P2y
B2V
82V
82V
B2V

HD 216898 I OSV
HD 21.6532 I OS,S V
HD 2{8323 | sO rrt
HD 217035 * I B0,5 Vn
HD zLTgLg **l B0.5 IItn
HD 217061 **l Bt Vn
HD 217979 **l B{ V
HD zL746B x*l nr,.r vn

I
I

I

o9v
09,5V

06,I] V
o7,5
OB III
09v

copopxanue reJrrrn B ";l#gou#fl"3oruoro* 
E cr(orrJre,trnx

2,62

2,34

3,25

3,29

3,94
3,99
3,75
5,05
4,88
5,47
5,40
4,82

w(HY)'
A

W(4tL1L),

n I{ or o.r Ir u n r.I

Cpeguee

Ori OBta, b

Ori OBto
| [6,7,18]I Cu. tal

Iv(He)-Mil

0,1.02

0,1,26

0,097

o, tt6

o,059
0,Lo4
0,096
0,o72
0,L43
0 ,143
0,084
0,101

,104t0,007
,1,14*0,0'1,'1,
,098 t 0,0{t

0, tt0
0 ,105

0, to8
0,1.23
0,153
0 ,095
0,214.
0 ,136
0,L74
0 ,095
0 ,103
0,L4'L
0,4,34
0,096
0 ,104
0,207
0,'l'23

0,78

0,87

i.,03

i.,to

0,91
i, ,18
1,06
'l' r''4
l,50
i' ,59
L,22
L,Lg

0,gt
0,96

16,7 t L7 ,23,
26, n\

rc,7 , L5, L7,'18, 
?1,23,

27 ,281
[6, 17, 23,

26,271
16,7 ,1,5, L7,
- 
21., 23,26,

281

Ll5, 23, 281

| 122,231
| 122,231| 122,231| [15,2.Jl
I [23,29,30]I t2el
| 122,231

2,66
2 ,88

L,87
2,L6
2,8L
tadro
2,79
4,9
3,9
5,6
418
419
514
5,6
7,0
3,9
5,4

3,28
3,07
JrJ

4ro
6,0
5,9
5,0
6,2

2,69
2,5L
o r+l
3;og

0,50
0,79
L,L7
4, rL1
L,37
4,,52
1,,37
1',47
L,31.
1",4L
L,52
,1 ,35
4, r75
7,3''
,1 ,46

L,07
4',04
L,25
t,L3
0,98
L,7g
1.,Llt
L,57

o ,5{
0,79
0,85
t ,00

16, 2'1,1

16,7,2L
124.25
21.,24'
24,25'
24,25
24,25
24,25
24,25
24,25
24,25
21r,257
24, 2'ol
24, 251

16,7 ,241
6,7 , 24, 251

l?4,251
124,251
124,251
124,251
124,251
124,251

Cpegnee ,L34+0,0i.0

0 ,101
0, to8
0 ,136
0,096
0 , 

()3J *x'*
0, L26 *x*'
0,073
0,097

Cpe4Hcc , 102 t 0, 008

0 ,051r
0,1.04
0 ,064
0 ,100

6, 7l
6,7l
6,71
6,71

,1.17



Ta6.nuqa 3 (oronvanre)

w(4171),

A LIcroqIrxHr

Cas OBG

Sco - Cen

NGC 2244

BD + 60"594
BD + 60'498

f, Sco

6 Sco **
or1 Sco
o Sco*

o Lup*

HD 46485
HD 46056
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I* flepeueurran runa B Cep.
** Cfl eHrparr,fi o-EBoirIIar.

t*+ 3to aua.regrre [prr BbIBotre cpetrHero He rrctroJlbSoraJlocb.

d (o6.ruacrr Tparequra Oplrona), ceMb uprrua[Jleiliar rlo[rpyrre c (<i\4eu>

Oplrona) u eerbrpe - rro4rpylrraM a I{ b (cenepuaa qacrr, accoql,Iaql{rl r4 (flo.sc))
Opuona) [361. I-Iapa4y co cpeAHr{M co4ep}riaurlel{ reJrrrrr [Jrfl Bcefi accoqr{aqrrrl
Ori OBt B ra6r. 3 yHaaanr,r cpeAHI{e Buaqeuufl //(Ile) / Ii(H) orAerIL,Ho rro
rroArpynle c u trolrpyrrlall a r{ b.

Ftpoue roro, B ra6.n. 3 EprrBe[eur,r peayJlbrarbr AJI.a BBeBA p CoI u AE
Aur, y4anarcrqr4xcfl or accortrr{arluu Ori OB1 co cxopocrlro 6o.nee 100 tril,lcew.

tr, rro-BrrAr{MoMy, BbrJrereBml{x LI3 I'Iee 2-3 ruru. JIer. HaBaA [21. Ans ErLIx
3Be3A B JrlrTepaType I4MeroTcfi AocTaTor{Ho HaAe}ItIIbIe cBeAe}II{.E 06 AKBUBaJTeHT-

rrbrx rlrrpulrax JIr,IHr{fr H, v }"447 1,. ,(aree, rrxcilenTpaJrbllbre HJraccbr raKoBr,I
(coornercrnesuo 09 V lr O9,5 V [6]), rlro rlpr{ rpI4MeHeHI{I{ n }IIaM Haruero
MeroAa BJrr{.EHlre oru6on B Iy(Hv) lr W(447L) oHasbrBaercrr Har{MeIIbmI{M, a

omu6xl{ B crrexTpaJrbHoM r(Jracce upaxTurrecxr{ coBceM rre BJrI{.rIror Ha peByirr,-
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rar (clu. [4]). $to noBBorlflerrolyqurbgnn pr CoI u AE AurAocrarotlrlo yBepeu-

Hyro oqer{Ky co[epffia]rv,rr rerrv;. Itax sr,rAuo I,rB ra6Jr. 3, Benraurrna l/(I{e) /
/h(U)' u aruoc$'epax Brr4x BBSBA o*a'aJracb oqeHb 6rrsxoft x 0,104, cpeg-

HeMy Br.raseHrlro AJr.E ori oB1. Oruermu, sro [r.fl AE Aur s ra6[. 3 yxaaan

nafi[enuufi panee peaynrtat [41.
trfnrepeC"o CpaBIII4Tb co[ep]HaHile IeJIIIfl r atuoc$epax 3Be3[r IIptr]Ia[JIe-

E(arq[x Ori OB1, I{ B ryMaguoctlr Opuoua, ralt}He-cssaanHoft c erofi acco-

quaqnefi (cu., nanpuMep; tll). M. Ileftn6epr u P. I(ocrepo [37], ucc.ne[osas
IreCHOJrbIto yqaCTItOB ,'tyrurrroCtra Opuoua, IOHaBaJIII, qTO B nux l[(He) /
/ Ir/(H) : 0;110 + 0,015. M. ,[onnra TIp I3B]_IorysJr+Ir^AJrn arofi ryMaH-

Hocrrl crreAyroqyro oqeHl(y: 0,104i< I[(He) / /f(H) <0,732' Otcro4a BI{A}Io,
rrro coAeplr{aHrire reJrr{fl B ryMarrHocru Opuoqa B trpeAeJlax oml46olt coBrla[aer
co cpepuefi seilr4.ruuofi lrt(Ue)l,lrr(n), nafigeunoft 4;ra roprrqtrx asee[ s Ori
OBl (ra6.rr. 3).

e)'Cep OB2. IlpuuaAJrelr{Hocrr, BB'BI, repeqrcre,Hbrx B ra5l. 3,_paccmar-
prrur*ofi accorlraqrra ycTaIIoBJIeHa_ B coorBercrBl{I{ c [aIIHrIMIa C. Cuuon-
,cona [39]. Cnexrpanr,ubre KJraccEI B-esee[ yHasaHbl JaM ]fie, O-asea[ - e

t6l r t401. cpe4nee sHaqegre /r(He)//r(H) 4;rx Cep OB2 onaaanocb raKI4M ?r{e,

aar( AJrfi Lab OB1, ra na 3o Bblme, qeM 4ilfl. Ori OBl'- 
tj'Cep OI}B. Cuucog rrrrelroB accoqrraqr{r{ nprrBeAerr y }t. Iap,r.ratw. l4ll,

Ex crrenrpaJrrllr,re HJlaccbr - s [6] n 1411. tg1rype na BocbMrr trccJIeAoBaHHbIx

BBeB,q oItaBaJIIzcb ctrel(rpaJlluo-[Bofiuulau 1421. llpv. aroM B cnexrpax HD
2L7061 u HD 2L7gl9 na6nro4arorcflrrvr:g.fitr, Broporo KoMtroHeI'Ira' I{cHa}ItamLqI{e

ar(BtrBaJrerrruble mllpr4lrrr IU(Hr) v W(4471). Bepoxtuo, II]vI-gIr{o era rpuslilIa
rrpuBeJra H Brraql4rerlbuol\{y BaI{tr8(eHI{Io oruomeHlrs /rr(He)///(H) y HD
2L791g.IIpu nuroge cpe[rrero BHaqe]rflfi If(He)//V(]I) Ase yraeauuble sBeBAr'r

He yqLITbIBaJIIrCb.

,ftrn Cep OBB uo,lyueE upaHrrrqecr(r4 ror lHe peByJrt,rar, qro r{ AJrfl Ori
oB1.

g) cas o86. cneneurrfl o trptrrlagJreffirrocrr{ 3Be3A r( 4auuofi accoquar\rr{ rr

llx ctrer(rpaJllublx KJlaccax MolItHo Hafir[ y ltoutr n A;rnurynepa [61. Saue-
'T11M, qro trpe4craBJre]rr{bre B ra6r. 3 BBeBAr,r flBJltlrorcfl oAHoBpeMeHHo qJIeHaMtr

cxorne"uft IC tB05 lr IC 1848. Cpeguee coAepE{aHI,Ie rell{fl onaaa.nocr 6lua-
nuu x 0,10.

h) Sco - Cen. B coorsercrBrrrr c trocJre[HrrM KaraJloroM cHounentlft lr
accoqlraquft [43] 6ynem HaBbrBarb ery crrcreMy BBeBA cnorrJreulreM, xor.E B JrI{-

Teparype ee rruorAa HaabrBaror accoqlraqtreft (cu., EatrpxMep, [2]). CuucoH
'qJrerroB cr(olrJreHl4rr r4 fix CtrerrpaJlblrr,re HJlaccbr AaHI,r B [35]. Clefyer orMe-
'Ttr{Tr,, qTo pacoMoTpel{ua.E Br,Ime accoltrI{aqu.E Sco OB2 flBJIseTcff rlacrblo cxolr-
.Jrerrl{fl Sco - Cen [2]. 9ro uplrnero I( roMy, qro 6oIb[tr]rcrBo 3Be3[, IIp[Ha[-
Jrelnaul,I{x Sco OB2 tr trpeAcraBJIeHHLIx s ra61. 2, onaaarrocl oAHoBpeMeI{Ho
rr B crrrrcne qrrerroB Sco - Cen (ra6,n. 3). IIpr orpeAerreul'rv W(Hr) u W(447L)
,ulfl yr(a3ar,ir{brx 3Be3A r4crroJrr,soBaJrr4cr, He ToJrr,Ho [aHHbre flerepcona u IIIun-
uana [3], HaK B cJlyqae Sco OB2, Ho Ir [auHbre [pyrux aBropoB. B peayrl-
rare, Hatrpl{Mep, gra or1 Sco r o' Sco norr,re sHaqeurr.fl nf(He/If(H) npu6ru-
BrlreJrF,Ho na 0,03-0,04 ornlr.Iarcrc.f, or trpe?fiI{I{x (ra6n. 2 w 3).

Cpe4uar Berrrrqlrua If(He)/,nf(H) rrt Sco - Cen no,nyuuJracb npl{MepHo
raxoft )ile, HaI( tt E'nfl acooquaquft Lac OBt u Cep O82, t. e. orrloctrreJlruo BLI-
.conoft (//(He)/,nf(H) : 0,13).

i) NGC 2244 (Nlon Otsz). Cuucolt qJrelroB aroro cxotrJleFrr{-fl, BxoAflrqero
B accoqrraqurc Mon OB2, niu s [23], a crexrparrblrble r(Jraccbl - B 1441. Co'
,[epffiaHrre reJrrr.E n arlroc$epax rop.flqtrx sBeBA BAecb B cpeAEeM lroqrl{ Tamoe

rxe, fian r.r B cJryqae Ori OB1 lrnu Cep OB3.
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Cparneuue cpeArrtrx anaqenufi /f(He)/If(H), npune4erurbrx B ra6n, Z n B,
rroKaSblBaer, qro cpeAI,I [ccJreAoBarr]rblx accoqtraqr,rft n cHonneurafr Mo]nHo
Rr,IAeJrI{Tr, rpyntry o6t,efitos c orHoc[TeJIEI{o HI{BnrrM coAep}r{aHl{eM feJllrfl,
6tuemrau n 0,10, Ir rpytr[y o6texron c orHocrrreJlbHo Bbrconnrvr coAep]fiarrrreM
re[rurfl., paBHhrM nprrMepHo 0,13. IIpr EroM cpeAHee coAeprflar{ae te[rufr y o6ren-
ton nropofi rpylrlbl 6o.ree qeu na 3o'trpeBbrrrraer Buaseulre 0,10. IlepeurrcJrnNr
accoqlrarlrrr{ I{ cr(orrJrer.rrrrr, BxoAarrlue r o6e rpytrtrbl:
__ l. 0,q9 < /f (He)/If(FI) ( 0,11: Ori OB{c, Cep OB3, Cas 086, NGC
2244, NGC 2264.

II. N(He)/If(H) : 0,13: Lac OB{, Cep OB2, Sco - Cen.
Accoquaqua Sco OB2 rr noArpyrrbr a r{ b o accoqr.raqun Ori OBl no coAep-
?r{aHrrrc reJrrr.fl B BBe3Arrbrx arlroc{epax (coorsercTBenuo 0,119 a 0,174) ea-
HIIMaror rrpoMexyroqr{oe rroJroxteulae Mein4y DTr{Mrr AByMfl rpytrrlaMrr,

B rpyuuax I u II I{ccJIeAoBaHo rrpr{Mepuo o[[Har(oBoe r(oJrr4qecrBo BBSBA
(oxo.no 30 s xa)fi[ofi). IIpu EroM B I rpyuue co[ep]Kr{rcfi paBHoe sucro aBeBA
KJra^c_coB o ra B, B ro BpeM.E Har( Bo II nogannaroulee 6onrrurrHcrBo aneaq (29
raa 33) npr{HaAJremr{r r(Jraccy B. Tanulr o6paaou, r4MeeMrreoAr4HaxoBoepacnpe-
AeJrelrr4e qrlcra 3Be3A rro cler(rpaJrbubrMHJraccaM B rpytr[ax I lr II. BoeHr,r1aer
Borrpoc, He -EBJr.flerc.f, JIrr aro uprauuriofi pacxolr{AeHrrrr B coAep}fia:urrrr relryrfi,
Me)r{,qy ynaaauHbrMrr rpytrtraMrr. OreeroM Ha Hero Mo}r{eT cJryx(r{rb pnc. 1, rge
trpl4BeAeHa BaBI4CI4MOCTL CoAepII{a}I\rfl. telMfr. OT CIIeHTpaJIb}IOro I(JIaCCa oT-
AeJrbrro Ans I ra II rpyuu. Illrpraxonrre ilv]f,rtu. coorBercrByror cpeAHeMy 3r{a-
rIeHLIro /f(He)//f(H) g;ra rax4ofi rpyuurr. Bce uerrrpe BBeBAbr nnacca O n
rpytrtre II zlreror paar{ble trolrJraccrr, rlro6r,r He Har{ocr{Tb roqxrl, coorBer-
CTByIOqUe OTIeJII]I'ILIM 3Be3[aM, TaI( I(aK AJIfl HI{X, KaI( [paBrIJIO, BOJIUH pa3-
6poc sa cqer omu6ox n W, yxaBalrur,re O-aaeagr,r na puc. I upegcraeneurr
oguofi o6u1eft ro.rxoft. flpu arou flcnflrosena r{B pacc}rorpe}rr{fi BBeBAa 10 Lac,
y xoropofi co4eplr{aHrrrereJrrrfl, Han orMearaJrocb Bhrrfle,6nuano x 0,10, r. e. r
Berltqrarre, xapaxrepHoft gnn o6tenros rpytrnH I. To.rno rax ]ne n rpyuue I
rprt BBeBAbr rroAxJraccoB 06,5-07,5 trpeAcraBJrer.rrr oqnoft rosxofi.

lls paccmorpenrdff puc. I cJrelyror ABa BbrBo[a. Bo-uepaux, B rrpeAeJrax
omn6ox orrpeAeJreula.E DKBrrBaJreHTlrbrx rxr{pr{H nu:unft rr cfler(TpaJrbr{oro troA-
HJracca BBeBA I{e o6uapyrxeno naxofi-nn6o .ssnofi BaBtrcr4Mocrrr co[ep)riaHr,r.rr
telrfrfr or ctrexTpaJrr,Eoro HJracca. Bo-nroprrx, B oAHrrx r{ Tex }fie uo4rJraccax
Berrsuua /f(He)//f(H) ncer4a BErrue B rpytrre II, uen B rpyntre I. Taxrau
o6pasou, paarraqtle B cpeA]rel,r coAep]na]rrrrr teilvfrt nafigeuuoe AJrfl paccMor-
peHHbrx accoqraaqltfi rI cfiorrJrerrufi, ue uoxer 6nrrn cJreAcrBr{eM paarroro pac-
trpeAeJreHr{fl qr,rcfia SBeBA tro cler(TpaJrbHbrM tro[HJraccaM.

Oxaaanocn, qro trptr.rfllroft raxoro paaJrrrrrr{.rr He Mo}r{er 6rrro raxxre }reoqr{-
EaRoBoe pacnpeAeJrelrr{e lrccJreAoBauHbrx BBeBA r]o cxopocrrM npaulenra. ,(nx
6orr,mznctsa BBeaA rra rpyu[ I n II B Jrr4reparype r.rMerorc-fl cBeper{r{rr o BeJrr{-
qrue a sinl (crvr. 125, 47, 45-471) . flpaxrlruecru4 [Jrfl Bcex arrrx BBeBIT u sinl (
< 300 rcnlcen. HaH nu4no ras ra6r. 4, rreaanwcvMo or roro, s Haxoli flpoMexry-
ToK rrorraAaror Blraqeurrfi z'sinl, cpeAHee coAeplr{aHl{e reJrtr.E [r.s sseeA I
rpynlbr oftaabrBaercs 6nlraxrau n 0,10, a II rpyunrr - x 0,13.

Taxuu o6paaou, ecrb ocHoBaHrrfl trpeArroJrararb, rrro coAep[{aHr{e reJrl{rr
n arrvroc{epax ropflqfix BBeBA, Bxo[.firr{flx B paBHbre accoqrraq]rr{ r{ cKorrJreHr4.E,

4eftcrnr.rre;rbHo paBlurluo. 9rot BbIBoA [oryrrlrJr 6rr AonotrurreJ]E,r{oe rroATBep-
lflAerrtre, ecnyr 6nt or(aaaJrocb, rrro oyn{ecrByer r(opperrg\vtrr Me}r{Ay nafigeuntr-
nrft euaqeHrarrulr 1/(He)/1rr(H) r,r [pyrr{Mrr xapaxreprrcrtrr(aMrr paccMorpeHHbrx
accoqraaquft u crou,renrfi.

Oanoft na Har.r6oflee trHTepecHbrx xapaxrepr{crr{K BBesAHbrx crrcreM flBJttr-
erc.fl r{x BoBpacr L Oqenra BoBpacra cyu{ecrBeHHo BaBrrcr{r or upr{MeufieMoro
MeroAa, troaroMy Brrarreufi,a /, uafi4eunrre AJrfl o4uoft u roft )fle accoqtraquu
paaubrMu aBTopaMr{, Moryr orJrr{qarbcfl Ha Hecr(oJrE,no MIrJrJr}roHoB JIoT u 6onee.
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&asucuuocrb coAeprr(aHrrrr re.rlnrr or c.r{opoorlr Bpalqentrff sBeBA B AByx rpy[fiax
accoquaquu rI cfiollneHElr

Ipyrna I lpyrra II

r sitri, ?iillcen

0-100
100-200
200-300

tluclo enea71 N(He)/N(H) tlr'rc.;ro sseal( N(He)/N(H)

1"2

6
2

0,099
0,106
0 ,102

0,1,32
0,132
0,131

o

7,

fI p n M e ar a H rr e. rpyrlra r: flEeVrvT6 : 0,10; rpvnna rr: I[1uey,r'1u; : o,t:

It CoXraleIuIIO, B JIIITepaType HeT OAHopoAHoro pflAa AaIlIIbIx o BeJlrtquge ,

AJrfi Bcex AeBflrII ac6ollraaq;ft I{ CHonJIeHIIfi, ilpeAcraBJIeI{HLIx B ra6I. 2 u. 3.
Ogrrur,O AJI.II IIIeCTII I{B HI{x TaI(I{e AaI-IIIbIe COAep?I{aTCfl B CTaTre d. Elaay [2];
oHr{ rrcuoJrr,soBalrbl rrprl trocTpoeurlr{ saBpIcI{MocTII CpeAHeIO COAepxa}IIIfl re-
Jtyrn B aTMoc+epax BBeBA paHHI{x I(JIaccoB oT BoBpaora coorBeTcTByloqllx
accoqr{aqrft u cHodJIeIII{ft (puc. 2). IIo cJIoBaM l3naay, xor.fl roqHocrr, arl{x
AaHr{brx I4 I,reBLICOHa, OHI{ IaIOT IIpaBl{J]b[roe [peAcTaBJIe]II4e O COOTI'IOIIIeHI{I{

tsospacroB paccN{arpr.rBaeMDrx o61beKroB.
Cflegye. orMerurr,, rrro B accoqr{aqrrflx Lac OBt, Cep OB3 Ir cr(orlJleu}ltd

Sco - Cen Bnaay BbIAeJLEeT no ABe IIoAIpy[ilbI sBeBA I4 Aaer BoBpacr Ha]I{AOi'i

IrB rrlrx. Hauprauep, roArpyrla a B Cep OB3 ulreet Bospacr B'106 net, a uo4-
rpyura b - 4.106 .ner [2]. Tax HaR npLI BbIBoAe cpe;1Helo coAep]I{a}Il{fl IeJlIlf
AJr.fl Cep OB3 6u.rur pacc1ylorpeHl,r sBeBALr I,I roii r{ Apyrofi troArpynrbl, npuc.eM
B paBlrbrx IIOJII4T{eCTBaX, TO B KaaIeCTBe CpeAHelO BOBpaCTa ATOfi aCCOqAaqI{Il
I{cIIoJrrBOBarIo CpeAHee apu(bMeT[-Iecfioe IIo IIOAIpyIIIaM a I{ ]1, T. e. 6'100
.ner. Auanorusr'rarr trpoqe[ypa Br,rnoJIIreHa 71 LUrfl Lac OB1 r Sco - Cen.

B aCCoqUaqI4U OIi OB1, Han OTMeTIaJIoCE, BJ,IIle, BbIAeJItIIoT uerllpe rroltr-

Ipy[rrbr BBSBA. I{a plrc. 2 npe4crannel{bl peByJIbTarbI orAeJIbIIo 11o IIoAIpy[-
uin a n b (nx cpeAurft Boaptcr t : l0MrH. rer [2]) r uo rroArpyrne 

" 
(! : 6

I{JIII. JIer). i{a puc. 2 nvglto, qro cpe[Hee CoAepiliaHlle reJlr{fl B arMocttre,pax
BBeBA palrFr{x cueHTpaJrrrrrbr)i r{JraccoB pacrer c yBerl{qelIueM rrx BoBpacra. ]Ial'r^-

onurrurri". Brraqcrrtre ,nrl(H")l,a'r(U) : 0,09 rolryaleHo AJIfl sBeBA cxorJIeHlr.fl NGC
2264 (accoqrrallrrfl Nion OBt), r(oropoe oAlroBpeNIeIIIIo or(aaaJrocb rr caMr,rM

r{oroA;,rr,r (t : L NrJrrr. Jrer). Accoqlraqnn l-ac OBI Ir cnolrrrel{fle Sco - Ceu, no-
rra4aroilIr{e B rpyrry c rrar.r5orree BbrcoHI{M coAep}I{aHIteM rerlI{.8 (I/(Ile)/N(IJ) :
: 0,13, Dro l.pyilra II), ulrerot I{ HaII6oJIt,muft Bo3pacr (l > 10 N{JIII. JIer).
Orlrerltr,r, qro BeJII{aIuna l/(He)/ff(H) aAecr, ilpI,rMepno Ha 4rl rpeBocxoAl{r sIIa-
arerrr{e, rrafiAerHoe ItJrfl NGC 2264. Sseeabr, rrpr{rraAJre}I(aulre Ori OBlc lr Cep

OB3, rr,rrrn.rurrM trpeAcraBrlreJrflM rpyrtrDr I, r4e lf(He)/li(H) : 0,10, rrrlelor
B cpeArrer,I BoBpacr 6 rtnrr. rer. rlro Kacaercr Sco O82 r Ori OBta,b, ro orra,
KaH yr{aSbrBaJrocb Bblrtre, IIo co[epE(arrr{rc reJrr{fl SaHrlMaIOT IIpOMe]ItyTOaIIIOe

floJloittelrr{e tleitiAy rpynlaMr{ I lr II. OItaBanocl,, arTo Tar(oe ilte rloJroxtelr}Ie
orrr{ sarrr{NraroT r,r IIo cBoer{y tso3pacry (l:10 NIJTFI. JreT).

flo4uepnnen, lrro r{Bo6pairterrrJori rra pr{c. 2 aaHorrorreptrocrl{ rro4t114rrtto"-
cfl IIe ToJILIto oTAeJILHl,Ie O-accotll,ratILIII II cHoIIJIeI{[fl, ]Io II IIoAlpynIIEI SBeBA

B Hrrx. 3to ur4rro rra [pr{Mepe acco{r{aqrrIa Ori OBI r{.r]u I.Ia rpr{Mepe cxorrJre-
nn.q Sco - Cen r{ ero qacru Sco OB2.

flpyroft lllirepecrlofi xapaxrepl,IcrrnHofr accoql{aqrrft I{ cxolrflellr{fr, oupe-
Aelsertoft rre3aBIIcI4Mo oT BoBpaora, tIBJI.flerCfl L{x paaNtep. }Ia uplrnegeurrr,rx
Bnaay [2] cne4errufi o6 trccoqr{ailurrx trr cfion"rrerrl{-ax B onpecrlrocru Conirqa
paAl4ycol{ L nnc ctegyeT, aITo o6teHrrr tpyflrrbr II, ,qr.s noTopbrx no.lryqeHo
If(He)/IfGl) : 0,13, .EBJrflrorc.fl Har6oree trpor.slKerIHbIMI{ accollllaqlrflMlr Ir
cxorrJrerrr4nMr{ B yr{aBarrnofi o6ractr{ [pocrpancrna. ,I{efictBr4reJrbHo, pasMepbr
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o/6 Pnc. 1. Sasac[i\.rocrr coAep]Harrr4,rr re-
JIr4.fI OT CIIeATpaJIT,EOTO HJraCCa BBeSA
B AByx rpy[trax O-accoqraaqui u cHon-
nesrat
Ipynna I: N (He)/N (H) : 0,100 (ro.rnu);
rpynna II: ry (He)/N (H) : 0;133 (xpyx-
xlr). I{trcna, cro.sulr4e pE[oM c Ha]HELIM Buarr-
HOM, OTHOCETCfl It I(OJIUqeCTBy 3Be3A, I{C-
noJrbSoBaHHbrx npr4 IoIyrreHr.ru cpeAHero
BHaqcEr.rE N (He)/lY (H) [ra ,coo'rBercrB]ro-
Elero IloAfiJlacca

40 80
Pa.tnep, nc

oJ

oZ

5p

,ry(fl?,\//Y (tl)

4 /1/

4/2

4/0

t,0t
B /! ./6

t /i,oltrt

Pne, 2, 3asrrcr.rMocrr, cpeArrero coAepx{aurrx reJrrr.E B aruoc{epax o- rn pannrax B-area4
or Boapacra coorBercrByrorq[x accoquaqraft ra cnonuerraft
AaHHbre o Boapacre BBErrr y Etaay [2J

Pnc. 3. 3asficuMocm cpeArero coAep]r{aur,Ig reJrr{.a or paBMepoB cnofineEr{fi ll troArpyfirr
aBeaA B o-accoqraaqr.rxxl

,[anune o paauepax cM. y Eraay [2] r.r Eacnoru6 [48].
I - NGC 2264 (Mon OBI)i p - NGC 22t!tr (Mon OBz)i a - IC i805, IC 1848 (Cas 0B6);4 - Cep OBg;
6 - Ori OBlc

Lac OB1, Cep Ots2 tr Sco - Cen trpeBocxoA.Er 700 nc, B ro BpeMs Har( paa-
MepBr Apyrux accoqtraquft tr cHotrreHrft, Ail.E noropErx /f(He)//f(H) < 0,13,
KaH rrpaBtrJlo, cyIqecTBeHHo MeHr,me. gTa saBIICr{MOCTb trpO.SBJIfleTC_E eq,e 60-
Jree qerKo, ecJrr{ BMecro pasMepa Bcefi accoqr{aqtrrr paccMarpr{Barb cpeAr{uft
pasMep troArpytrtr 3Be3A B Hefi. AaHHbre o pasMepax raHtrx tro[rpytrtr B3.Er6r
y Eilaay [2], a [uauerpbr Henoropbrx cnotrJrenr{fi, BxoArrq,rx s O-accbqraqr{r{,-
y.BacxoIr,r6 [1rB]. flofly.reuHarl BaBrrcl{Mocrr, rrpeAcraBJreua rra puc. 3.

Oruernu, qro Ail.E Cep OB2 orcyrcrByror Hagelr{r{bre cBeAeHu.rr o ,qeJrenulr
rra troArpynlbr, troSToMy B AalrHoM cJryqae r{ctroJrbsoBan pasMep Bceft accoqu-
aqr{n B ueJloM.

Itan nugno I,Ia pl{c. 3, cpegnee cogep}r{aHr{e reJrrrfi B cnorrJreHr{fix r,r rroA-
rpy[[ax 3Be3A recHo cBfrsarro c rrx pasMepaMr[. Te o6rerrrr, y noropBrx coAep-
)Italrue rertr.fl or(a3aJroobllal/tMel{brtrI{m(rpyuua I), raueror trEarr6oIee l(oMrrar(T-
Hr,re pa3Mepbr (-10 nc). C Apyrofi cropoHbr, o6BeHrErc Har{6oJIee BbrcoRr{M
coAep)fiarrr4eM rern.s _(rpynua II) ulrercr tr Harr6oJrbrrrtre paaMepbr ()60 nc).
Accoqraqrs Sco OB2 u no[rpyrtrbr a tr b n accorluaqru Ori OB1 nan tro Be.
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6o,tpttrrrt, /06acm PrtsucTt, rtc

Puc. 1r,*3auucr{Mocrrr orrrorregl{.fi I,Vl(447t)lW (I-I";, roryuerruoro r{3 na6nrogerutfi areag

I{JraCca 82, or Bo3pacra (a) u paartepon (6) coorrercrByloil{l'Ix crorreuuii II accoqIIaqIIII

rusrHe /f(He)//f(H), rax II no paBMepaII saIIIIMaIor llpoMelltyroaluoe IIoJIo-

)I{eHI{e MeE{Ay o6.6e1raMu rpynfl I ll II. Sasncralrocrb, rpeAcraBJIeIIHyIo Ila
pIIc. 3, Mo]nHo o61brcHlrrb, ecJlu yqecrb' trro pa3Mepbr, Ironrpyllrl 3Be3A B ac-

coqr{aqpr.Ex yBerr4quBaroroE c BoBpacroM (crr.r. [1, 2]). TorUa 6onee uporx-
)HeHHr,re Ipytr[upoBxl,I BBeBA IIa prIA. 3, aennacs B cpeAIreM lr 6o;nee crapIIMI{,
I{MerOr B oo9TBSTCTBIILI C pI.IC. 2 6onee BbICoHoe CoAepiI{aIII{e IeJII{rI.

[]-l'Itoppen.fIIIuIo Me]ItAy coAepzI{aIIrreM reJrI4tI B arMoc(trepax 38e3lI paHrlr{x

crrer(rpaJrbHDrx I(JIaccoB I{ BospaCrOM I{ pasMepaMI{ cooTBercrByl0qux acco-

qtraqrrfi rr c1otrJreHl{fi (puC. 2 w 3) Moffi}Io paccMarpl{Barb Kafi cJIeIIcrBIIe Cy-

tqeCTBOBaIII{.a aHaJIOIUSHOfi ItOppeJIflI{I4I{ AJLI1 OTHOmSIII{.rI cItBI{BaJIe}IT}IDIX

mr{pl,r]r W(447 1)lW(Hr). Ilocle[Ilee saBI4cI{r or cIIeI(rpaJIbIIoro HJIacca; I{c-

troJlr,3y.E TOrrr,KO sBesAlr r(Jracca R2, xoropr,re B IralIeM--c-Ty9Ie rlpencraBJleHr'r

sau6onee rroJrrro, y[aerc.E ]raftrr{ cpeArrtre 3r{aqerrr{fl w(4471)lW(Hr) uouru

ln.E Bcex accoqr{arlr4ft r{ cHorrJrerrtrft, ynaaau*rbrx Ha PI{C, 2. 3asl4cldNfocrb

W(447L)lW(Hr) or ux Boapacra rIpI{BeAeIra Ha pl{c. 4, a, a or paaMepa -
Ea ptrc. 4, 6. Bmguo, rrro cyq,ecrByer .flcrro Bbrpalr{eHHtt CBrsb Me}I{Ay orHo-

meiueu W(4471)1I4/(FI11, *otopoe, B or,Il{qre or 1f(He)/If111), uaxosurca
IretrocpeACrBeIIIIo LIB IIa6IIoAe.HtTft , 1I BoBpagroM I'I pasMepaMI{ coOrBerCrByIO-

tr{ux CxolJrelrrlft I{ rloArpy[tr BBeBA B O-accoqlraqr'tar.
B cs.sefi c reM, qro coAepffia]rr{e feJrrr.E B arMoc4epax o- U paHI{I{x B-esesA,

r(ax BrTflCHIIJIOCb, BIIBI{CI{T oT I{x BOBpaCTa, IIeo6XOAI'IM-O Bepl{yTbcfl I{ IleKoTO-

pbrM pesynbraraM, ronyqeHHr,rM HaMr{ paHee (cu. [zrl). .Ilerxo y6eglrrr,cr n

ao*, ,ro-6oJIr,mI{HcrBoutc.negonanHlrxB [4] SBeBA trotra4aer B o6JIacrI{ IISBecr-

11brx O-accoqtraqtrfr r{ MoJroAr,rx raJraxTr{qecftI{x cxorrJrenufi. tr4cxlroql{M Tar(ue

sBesAhr r13 paccMorpeHl{.E r{ IraftAeM /r(He)//r(H) ronuHo A.nx 3Be3A IroJr'E'

B ra6l. 5 tpunegenbr pesyJrbraTrd, troJryseulrr,re 4nr ropflql{X 3Be3A trOJLs,

IIMeIoqI{x I(JIacc},I cBerl,IMocrr4 V-III (ncero tBanee4), I{ orAeJIE,IIo AJIfi 3Be3[

troJLE, trpEIIaAJIeiI{an{ux 1,JIaBIIofi troCJIeAoRareJlrHocrl{ (tt -aneag). 3[eCr, Hte

urfi cpaBl{eHr{f rlprrBeAellbr AaIr}IDre AJI.E O6'l,eKrou rpyunr'r II:

Kracc I

caerurocru 
I

Ipyuna II

424

Accor\saqtrt urE
CI{OIlJIEIIIIC

Lac OBl
Ccp OB2

Sco - Cen

0,134 * 0,011
0,134+0,010
0.{31+0-009

N(He)/N(H)

0,133 1 0,010
0,130 + 0 ,014

Ta6rrqa 5

N(He)/I.{(H) ll ar"rxo,

tJ0

0, 26

4ZB

-o
5co 002

- 
o 0rL 081c

- o NGt 2Z6q

o
Loc 0Bl

o
Sco - Cen

lo
Loc 081

o
5co-Csn

o
5co 082

o 0rl 081c

oNGt 2264

SBe3IIbr

3neagr,r nort V_I1I
V
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Blrgno, qro BBeBABI troJI.E I{MeIor rar(oe x{e coAep}r{aHtre reJrrr.fl, HaH tr BBSB-
4rr n nalr6oJlee orapblx IrB paccMorperrur,rx accoqtraquft rr cnotrJreHr{ft. Tanrau
o6paaou, trprrMepHo n 15 runu. Jrer no mnaJre E.rraay (crrr. puc. 2) co4eprnauue.
reJrr{.f, n aruocdtepax rop.flcr4x 3Be3A, BxoA.Elqr4x n o-accoqlraqr{[ I( pacce-
.flrrHbre cHoIrJIelIuE, AOCTI4TaeT TOIO H{e SHaqeHI{.E, I(OTOpOe I{MeIOT SBeBAbt
troJl.s.

,(.rrx anea4 paHHItx crrexTpaJrbr{brx r(JIaccoB, rrpuHa[Jre]fialr{ux rraanoft
rrocrleAoBareJrbuocrr{, B [4] 6ruro n-orryseHo //(He)//f(H) : 0,10, a AJr.fl rop.E-
qtrx rnraHroa - 1/(He)/1[(H) : 0,13. C Apyrofi cropoHrr, naH ceft.rac 6uro.
trol(aBaHo, eCJTII paCCMaTpIIBaTb ToJILHO Te SBeBALI rnaSHOft trOCJreAoBareJrbgOCTtrr,,
Roropbre .rrBJrflrorc.fi BReBAaMtr rroJr.s, ro [Jr.fi Hr{x /f(He)/If(H) : 0,13. IIo-
Br{Ar4MoMy, Boapacr 6onrrutrncrBa paccMorper{r{brx s [4] aaesl rnasuofi trocJre-
AoBareJlbrrocrId cocraBJlfler HecRoJrr,r{o MIrJrJrI,roHoB Jrer (nanolrnrau, qro oqeH},
MHorI4e rrB HIrx fiorla4alor s o6nacru rrBBecr]rbrx O-accoqnaqraft z lrolo4rrx
cxouneuzfi). Ho coAep)fiarrrre reJrr4.rr n arlroc$epax BBesA rar(oro BoBpacra
B coorBercrButt c [oflyseuHbrl\{}I Bbrlrre peByJrbraraMr.r AoJrrnuo 6rrm 6Jrus-
Ho n 0,10. t{ro J(acaerc.fl BBeBA noJrfl, ro rax cpegnrafi Bogpacr, Bepo.trT}ro,
rrpeBbrlrraer 10 rrrln. Jrer, rrooroMy B r{x aruoc$epax /f(He)//f(H):O,tg. no
,oq T! nprqr,rue (12 10 unn. ,rer) lt Arra ropflqr,rx rraraHroB /[(He)//[(H):: 0,13. Taxranr o6paaolr, nafi4eltroe s 141 pacxolriAerJr4e B coAeprfiarrtrlt
Tefiv.tt y atseBA HJraccoB cne'rrzlrocrz V ra III MoE{Ho o6r,.scnrarr pa3ilr4qu.EMu
B r4X Bospaore.

3aKilm'reuue

llram, coAep)r(aHrze reJrr{.fl n amroc{epax BBeBA fiiraccoB oG,5-B2 sanu-
cI{T OT I4X BOSpaCTa. v uo,rogrrx 3BeBA, BOSpacr noropbrx Hacqr,rrbrBaer He-
cKoJIbIto MtrirJII{o}roB .ter, y'{(He)//tI(H) : 0,09 -+- 0,{0. Vnenra.reHrae Bo3pacra
colpoBolr{Aaerc.E rroBblrrlerlraeM coAepx{aur4tr teltutr. I( 15 ruln. ler (no ur(aJre
Enaay) BeJrr{qr4ua /f(He)//f(H) 4ocruraer BHaqenr4.fl 0,13, xoropoe xapaH-
TepHo TaKrI{e Ail,s IOp.ETII,IX sBeBA IIoJI.fl.

cne4orarenrHo, Ea rrHrepBaJre BpeMeHrr nopflAxa 10? rer ua6rrogaerca
rroBbrmeHtre coAep?fiaHr4fl reiltrfl npr4MepHo na 0,03. BoaHraxaer norpoc o6
EHrepnperaqr4[ [ofiyqenuofi BaBtrcr{Mocrtr.

Itax cnpareAJrr4Bo orMeqaror flerepcoll u llhanuan [3], noAo6noe lrBMeHe-
Irtre BeJrtrrqr{nrr //(He)/I/(H) ue Mo}fier 6urr, peaynr,raroM EBoJrroqurr Me}r{-
enea4uoft cpeAbr. fi,eficrnlrrerrno, flpeAuoJro?r{r{M, qro BBeBAbr $opmupylorcr
trB Melr{SBeBAIroro raBa Ia trbrJrl{ I{ qro xl4Ml4qecnrafi cocraB trx arMoc{ep,ocra-
Ba.ECL HeI4SMeI-IHbIM, B HaCTOflII{ee Bpel\{f B TOTIHOCTII COOTBeTCTBVeT XIIMI4qeCRO-
My cocraBy nepBoHaqaJrr,Hr,rx raBorrbrJreBbrx o6nanon. Tor4a r.r3 Toro $anra,qro coAepffiaHr4e reJrIt.E n arnaoc{epe reM MeHr,me, qeM MoJro?{te 3Be3Aa, cJreAyer,
qro coAepxtautrre reJrr{.a B Me}fiBBeBAnoft cpe4e AoBoJrr,}ro 6rrcrpo yMeHbruaerc.fl
co BpeMelrelr. 0ror BETBoA [porrrBopeqr4T coBpeMeHHr,rM rrpeAcraBnenr.r.snr o6
eBo Jnour4r,r Melr{BBeBAri ofr cpe4u.

Tlsnecruo, rrro xuMurrecxraft cocraB BHyrpeHurrx cJroeB sBeBAEr Molr{er
clrJrElro MeH.rrrBc.E co BpeMeHet\{ Ba cqer npo[cxoAflqr4x raM .EAepHbrx peaxqraft
(s orrrluue or BBeBA]rr,rx arrraoc{ep, rAe rar(Ee peaHrItrtr uporacxoArars ue ruoryr).
B .racrnocrrr, B pegyJrr,rare cropaHrr.E BoAopoAa Beiluqr.{Ha /f(He)//f(H) r arux
cJrorrx uorxet AocTr{rarr, oseur, Br,rconnx sua-reu[fi. Ectu 4onycrlrrb, qro cy-
qecrByer c.na6r,rft ilepeHocBen{ecrBa I4B BHvrpeHnzx, 6orarbrx reJrllrerf qacrefi
SBeBAbI Bo BHeIxHr{e, TorAa yAaercff o6ucnrrr nafi4euuyro Bbrlxe BaBrlcr4Mocrb
coAepr{arrr{.s reJrr4.E or BoBpacra. flpu aroM Ba BpeM.E rropflAxa 10? ner: rpe6y-
ercfl trepenecrlr r{B BHyrpeHHr,rx cJroeB BBeBAbr n aruoc{epy oqenb HeBHaq[-
TeJILHyIO I(OJIIO SBeBAuOfi UaCCrr, .rrO6rr rrOBbrCI{T}, COAepxalrlre IeJrIir.E Or 0,10
go 0,13 (ran uoxaalrBaror pacqerbr, nJr.fl aroro Aocraroqao yBeflnrrl{Tr, Maccy
arrr,rocSeprr Bcero -,nzrur ua -0,t ee EaqaJrE,Horo anaueuraa). Taxrnu
o6paaou, ar(TuBHocrb paccMarptrBaeMoro [poqecca, Beporrrro, cJrI{ruHoM MaJra,
qto6br BaMerHo rroBJrr4.Err lra aBoJrroqlroHlrbre rpenrt BBeBA. flo-nugzlroMy, Ta-
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HOft [epeHoc Maccbr, ecJrr'r oH g,eficrrurelr'Ho cyqecrByeT' cBfl3au co. cna6rtm

trepeMernr{BaHlileM 'Betr{ecTBa, IIpu ItoTopoM coxpaH.flercfl HeoAHopoAHoe pac-

trpeAeJreHr4e xr4MrrqecKoro cocTaBa BAollb paAr4yca sBeBAbI. Boauoxtuo, rITo It

u-ortlenry t : L5 MJrH. JIeT IIo IIIHajle E;raay oror llpoqecc llpefipaqaercfl.
B ai11fllosegl{e cJIeAyeT 9TM6TI{TB, qTo BLIlre p€ccMaTpI{BaJIr{cE' ToJIbRo

HOpMaJIr,HbIe BBeBArI CIIeI(TpaJILHbIx I(JIaCCOB O 6, 5 - 82 I[ I(JIaCCo B CBeTUMO CTII

V-III. B ro rxe BpeME n O-accoqraAquflxIlIMoJIoAbIx c1onJlelItrfx' I(aI( traBe-

0THO, BCTpeSaIoTcf sBeSAbIC treItyJIApHbIMI4 CIIeHTpaMIIrHefioropble I4B IIIIX ilO-

HasbrBaror aEoMaJIbIIoe co4eprfiaulle IeJIIlfl. flpulreporu Tantrx sBeBA fBJIfiIOrcfl

;rAr B;"i{, - Pafte (WR-BBeBAbr). fl_o oqennau p.nAa aBropoB B arMoc{e-
pax'3rtrx areeg /[(He)/Irr(H) : | -+-10 [49], r; 0. cofiopEtaHue IerIIlfl BAecb B

Hecr(oJlbno AecflrKoB pa3 Bblme' rIeM B arMoc{epax HopMaJIbIlr'Ix BBeBA'- fl-o-

,"n"ro*v,'3TO O6,bflc:flfleTcfi IrHTerrctrBHbIM I4cTeqeHueM Beq,ecTBa I4B wR-
3BeBA. fleficrnurenb]ro, B pesyJrbrare rar(oro ilc{,eqeHl,Ifl Ba BpeM.fl IIOpflARa

t-d im'(l B ABofiIlbrx czcreiraf ropaBAo $blcrpee) WR-anebga tepner IIoJIoBtrHy

cBoefi Maccbl (cru. t49l). flcuo, qro croJll 6rrcrpar Ilorepfl Maccbl AOJIII(Ea IIpId-

BecTI{ Bc11ope H o6ua?fielrr4ro BHyTpeHHr4x cJroeB SBeBA},r, rAe Ba crreT Bbrropa-

Hr,rn BoAopona /[(He)//[(H) > t.
Otlrerrlrtr rar?r(e, rlro Hel(oropble SBeBAr'r B O-accoqflaqrr'flx u MoJIoAbrx cxotr-

JreHr4.flx rloHaBbrBaror rloHtr)fieHuoe coAeplr{aHr{e reJrl4fl. Haup-rauep, 4'rr
r,ori B B accorlr4aquu ori oBl uAJrfi 3 CenAB cuorlJlellr4usco -cenuolyue-
uo /[(He)/N(H) : 10-2 -+- t0-a [30, 4].

flpuuuua ge{rqzra reJrr(fi n arrrroc{epax raKtrrx BBesA yBepelrHo troRa eE,e

He ycTaHoBJreHa.
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AHAl,EMtrfl. HAYII CCCP

IISBECT}IE I{PbIMCI(O'I ACTPOO}I3UqEC}IOfi OECEPBATOPI{I4
J.

ToM LV, 1976 r.

COAEPIITAHUE JIIITIl|fl B 3BE3[H['IX ATMOCOEPAX

M. E, BoaPuYn

,4,annl,re o coAepE(ar{I'1l{ Jrl'I'rr4fl n aruoc(lepax 1191 ancalr'r' ony6nr'monaIurBle [o 1 fiE-

napa 1975 r., co6pauri r,r [prlBeAerrbr B oAEy cllcreMy (ta6.r. 1 r',r 2). floraaaro, qro AJI.fi IICCJIC-

Ayerrhrx 3Be3A COAepTr{a}rr{e JrrlTlrE paBJrtrrraercfl 6onee.IeM n 106 paa' IlpcActauneur,r aa-

Br{cr{MocTl4 (pUc. 3-6) ra6,lro4aerroro coAepxaglr.s JII'IrI'Ifl OT CllCHTpaJIbrIoro KJIacca A71tr

paSI[sELrx rpylll 3Be3A, r{oTopLre [ona3LIBaIOT, qro 6once xoJIoIt[LIe sBCSALI I'IMeIOT lICHt,-

rnee coAepEtaErre JlrlTrrff. flonaaauo ral{}I{c' rrro MoroAbre SBeBALI r{r1elor 6o'rr'I]ree coAepx(aErre

lrrta\rfl, nao, 
"rupra 

(puc. B-16). flpr,rncpenrr AaIIHLIO O6 Oruoilrerrt'rll flsoroIIOB n'mfitr 6Lil

/?Li n arrrlocsepax 30 area4 (ra6r. 3). B 6o,nrlrurrcrBe crryqacl 6Li ne o6uapyxren. tr{cn':rro-

qeErle cocTaBJI.EIOT I\[aI'trLITI{O-IIepollcl]I{LIe BBe3ALI, AJrrI I{OTOpLIX OTI{OIlIeEIIfi IIBOTOIIOB

OLi/?Li OIPEAEJIEIILI B IIPEAEJIAX OT O,TO IIO 2,00. IUNO'TEAA O TOM' IITO IIPI'I BO3III4REOBEEI'II

BCe 3Be3Ar,I IIMeJII,I OAI4EaROBO BbICOItoe coAcplltaHlle II',lTI4tI lI SaTeM oHo yMeELIIIaJIOCb B XOAe

DBoJrrorlflfi BcJreAcrBI4e rreperreilr]IBagi'If BerqecrBa (puc' 7, 19), n qelou yAoBrrerBopllreJrluo

o6r,flcstrer peayJrlrarr,r ua6uro4eurafi '

ABUNDANCES OF LITTIIUM IN STELLAR ATMOSPHERES, ltv M' E' Bovar-

chuk.- The clata on the lithiumi abunclances for the atmospheres of 49'1 stars rvhich rvere

publishcd before January t 1975, are collccted (Table 1 atd 2)). Thcy rvere reduccd to the

homogeneous system. It n,as sholvn that the Iithium abundances differ more than

106 times for these stars. The dependcnces oI the observationalllithium abundances on th,e

spectral types for the difterent siellar groups $,ere given,which showed that cooler stars ha-

ve lower lithium abundances (fig. 3-6). The young stars havc more lithium than the

old stars (fig.8-16). The isotope lithiumabundanceslor 30 stars are given in table 3'

Theolihas not been found for the most cases. The magnetic-variable stars, for lvhich

the 6Li/?Li ratio were ranged from 0,10 to 2,00, are an exception'

There rvas a hypothesis adopted that all stars hacl tire same high lithium abundance

at the birth. This abundance decreasecl during the evolution because of convection and

diffusion. This hypothesis is supported satis{actory by the results of observations.l

I. Peaynnrarbl rra6Jr$Aeurrfi

1. B 1959-1961rr. Eoncan u lpnucrefiH [1--3]BnepBbreo6parununnra-
MaIrtre IIa To, qTO JI4HLI.a 1,6708 A oselrb I{HTeIICIIBIIa B CIieHTpax SBeBATI'Ina

T Tau rr orcyrcrByer B crrenTpax o6brrrrrllx BBeBA Toro )fle crler(TpaJlbrroro

flJracca. 3to OauaqaJlo, qTo COAeplI{aH}Ie JISTI{rI B aTMoo$epax BBeBA pa3[uqa-
erc.rr B oqeHr, rrrlrponr4x rrpeAeJrax, Peeyrrrat eror nptrBJIeH rlrrrpoHoe BIIr4Ma-

EIre aCTpoHoMoB It IpO6JIelIe CoAepffiaHl[fl II:lITutt B aTMocd]epax SBeBA paBI{bIx

TI{IIOB.
tr4Bnecrrro, qro ilr,rrr,rit B .s4epr{brx pear(qurrx Jrerno paspyruacrcrr. Alr.r pa3-

pymerrl4fl lrrtrrrtl rerrJroBLrl,rr,r rporo]IaMr{ Aocrarorlllo, rrro6bl cpeAa r,IMeJIa rer{-
neparypy Bcero 3.106"K. floarouy coAeplr{aHrre Jrllrllfl trro}ner AaBarL cBe-

Aerrr4tr 06 aBoJrroq[r{ rr Boapacre BBeBA Ir o ilepeMeur{B&]:rtr{fi BerllecrBa B SBeBAax.

Co4eprnarrrae Jrrrrrd-fl B arMoc{epax BBeBI orlpeAeJl.rlercs roJIE,no rro r{I1relt-
crrBrrocrll pesouaHcrloft nusr,ru HefirpaJrblloro JII{rI{fl 16708 A. I[pyl19 JIIIII^II^II

JItrrI{fI c;1;6bI. Cy6op4unarllble JItrIIIIII4 HefirpailLlloro Jrlrrrlfl, I?,, 8126, 6103,
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497L, 4602 A, onaausarorcfl BHaqr,rreJrbHo cna6ee, qeu 1,6708. Jluutru rrorll{-
BoBarrHoro trrvrufl HaxoAflTc.tr B AaJreRoM y.rrrpa{no;reroBoM r(oHIIe cflel{Tpa
(1" < 500 A). IlocHonbny noreHqr{aJr r4o}rrlaaqulr uefirpaJrbr{oro Jrrrrrrfi paBe}r

Xr:S,37 ,8, ro Jrrrrrr{rc Li I 16708 A uoxruo ua6,nrc4arr B cnexrpax cpaBHI{-
TeJrbrro xoJroAHr,rx BBeBA, naR npaBrrJro F5 n 6o.uee noagHr,rx.

Peaonaucnafl r'trrrur trrrrrutt 1"6708 - aro 4y6rer, npuqeM r{a?r{Aa.rl r{B JrIr-
unft gy6nera [peAcraBJr.fier B cBoro oqepe4r gy6rer, coorBercrByrorqufi uao-
rorraM 6Li u ?Li:

X6707,76 u ?',6707,91, c coorrrorreur.reM r.rrrrerrwrsrocreir 2: L,

?u6707,92 n fu6708,07 c coorr{orreul4ei\r rrlrreHcusHocreft 2 : 1.

Orcro4a Br,rAr{o, aITo rroflo}rieur're 6o.nee crdJlbHoro HoMrIoHeHTa 6Li npaxru.recxu
coBrraAaer c rroJroirreHr,reu 6oree cna6oro nor{rrouerrra ?Li. Ha plrc. I upe4-
craBJrerra perr,rcrporpalrMa coJrnerrHoro cnexrpa 6.rna rurrr,rtr 16708 [4]. Har,r-
6o.nee clrlrrurJe JTI,IHI{I,I rra perl,rcrporpa}Ir'Ie - aro rleoro}I{AecrB,'reuHble ilvrrrrr
coflrreqr.roro cner{Tlra. B erea4Hrrx cilexTpax Bce norrrroHe}rrbr pacml,rpeHr,I
BcJreAcrBr,re AonJrepoBcr{oro a{Sexra, o6yc;roureHHoro rerlJroBbr},rl{ u ryp6y-
Jrerrrrrr,rr{rr ABr{}r{errrr.EMr,r n aruoc{epe BBeBAT,I I,I BpalqeHl,reru cauofi BBeBADT, r,r

rroaror'ry rra6nro4aroro.tr B Br,rAe o4rrofi JIr,IIII,rI,I. Ha puc. 2 npe4craeneua perr4crpo-
rpauMa cnenrpa BBeBAr,r 105 FIer I(1r II s pafiorre Jlr{rrr,rr Jlrrrrrfl [51. Ha6;rro4ae-
Maf SnBI,rBaJrerrTI{afl rxlrpl,IHa JrI{III,rI{ JTI,ITLIfl B aBeaAI{rIX CileHTpaX XOne6nerCg
or 0,004 A (aro npeAeJI o6uapyirteruls JTI,IITI,II,I npu Allcrepcvt 4 Llntt) go 3 A.
Taxaq rIlITeHcI,IBlrafl JrI,IrrI,rf JIr,rrI,Lfl rra6nro4a;racr, noxa roJrt,Ho B cneHTpax
yrJrepoAr'rrJx BBeBA. I{a ocnosaru{r{ eHBr,rBaJIeHrIILIx IxI{pIrII nr.tr.rr,rii JTI,ITI,Ifl o6rrq-
r{brMr{ rleroAa]rr,r nprrBofi pocra r,rJrI,I [IoAeJr.Eulr arlroc(rep olpeAeJIalor orllo-
cr4TeJlr,r.roe coAeplr{arrr4e Jrl{l'rrfl. onaea,nocr,, arTo coAep}I{al{I,Ie JrI,ITtr{fl B aTI{o-
cSepax pasJrr{rrr.rbrx snea4 nore6Jrerc.fl B otleub rrrl{porr.rx fipeAeJrax. Paarr,rsug
AO CTI{r aIOT rrreCTI{ IIO p.fiAlt OB Berr,rq[Hbr.

Harra BaAarra cocroflJra B ToM,.rro6lr co6parr, nce ouy6lr,rnoBaHlrbre H 1975 r.
AaIIHLIe o6 ornocrareJrrrrrrrx coAeplmarrlrflx JrurI,IE o atuoc$epax paBJII{aIIIIirx
3Be3A r{ npr,IBecrr{ ,rx B oArry cr,rcreMy, a raH}Ite npoBecrl,I rleltoropble co[ocraB-
Jrerrr{r BeJrr,rs[H coAepffiar{rrfi rlrrr,rs c Apyrur{I,I xapafiTepl,Icrl,Iltal{I,I BBeBA.

Nlnorr,re aBTopbr orlpeAeJrfrJrr,r coAell;{{aur,rc Jrr,rrrrfl ilo orI{orre}II,IIo It coAep-
)r{a}rl,rro paSJll,Iqrrbrx aJreMeIIToB - r{ BoAopoAy, Ba[aAI,Irc, ]IarpI{Io, RaJrbllr,Iro;
I{CnOJILSOBaJII,I paBIILIe 3I{aaIeIII'IfI COAep}I(aHI'If JII'ITI'Ifl II HaJIbI{I'l..fI g;r.A CO;rnqa f'f

paBJrr,{qr{bre cr,rJrr,r ocqr,rJrJrflropoB. ,(nn y4o6crBa cpaBireHrls peByJIbraroB I'IaMId

6uro peureFro Bce co6parrnr,rc Blraqerrrr.s coAep[ialrr,rfi nnrun rIpeACTaBrITb B

BI,II{E

lLi
6Li

[H] 
:k#[-,uffl" (t)

34ecr BeJrr{qr{rrbr lg l/r,i u lg ly'6u o6oanaqaror oruocr{reJrblrr,re coAep}r(aHrrfi
[rlrrufl. r{ r(aJrbrlr,r.fl n aruoc{epax BBeBAbr Ia Conuqa.

Mu npuunJrr,r co4epmaHlae Jlr{rr{.s na Co.rnqe lg -l/116 :1.,23 corJracHo
Ipuucreftuy ra Puuap4couy [6] (cnr. gucHyccl{ro B 125, c. 5981), cu.rly ocrll{Jrrrfl-
ropa Arr.fl ;rtrrrrfl. l:0,75 corJlacHo Beficy [7] z coAep?r(aur4e KaJrbql{.n B ar-
uoi{epe Cornqa Ig /y'cuo : 6,15 corJracHo lo;rr46epry, Mro,nlepy, Alne-
py [B]. Ilocxonrxy coAep]r(autre r(aJrr,qlrff MaJro Meu.flerc.s B arMoc$epax BBeBA,

ro ara BeJrtrsuHa (1) n ocuonnoMxapanrepr4ayer coAepx(al{r4e ilvffu.fr.. B c.nyuae
neo6xo4ralrocrrt \trfi. rrepexoAa n coAep)fiaHtrro fivtulfl B rrrr(aJle, r4e lg I[n :
: L2,00, rrylnrro BoctroJrbaoBarbc.fl coorHoltreHtreM

lg /f (Li) : [LilCa] + 1,23,. (2)

IIoJIaIa.fi IIpI4 aToM, IITo coAepffial{I4e I(AJIbqITE B ATMOC{EPAX BBE3A PABIIO
COJIHEITIIOMY.

flprne4enubre rar(r{M o6pasou B oAHy cr(creMy BHaqeHlr-fi orrocl{reJlr,Hbrx
coAep1xarrlrfr" ,rrrrrms [ti/Ca] Barrrcarrbr n ra6r. 1. B uefiMbr rirMeeM AarrHbre AJIfl
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coruerrEoro ctrexrpa u pafroue urauur uefirpaJrBuoro nuruE

487 anea4, trB HI{x 321 area4a rnasHofi nocJreAoBareJrbuocrtr HJraccoB cBeru-
uocreft V, IV, 113'ruranros IIIu 53 cnepxruraHra,Ia, Ib, II. B ra6r. tecrr,
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noB r{ r\,roJroAbrx BBeBA Ttrna T Tau; g;ra 6apuenbrx, qtrpnoHueBbrx r[ AJr.E BBeB-
grr FU Ori. flrx ygo6crna rrctroJrbaoBarrrr.fi Aa]rr.rbrx ra6.u. t ace aneag,nr s nefi
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<+0,1

-0,56<-0,38
+0,4

<+0,3
+1 ,0
+1,6
+0,3
10,29l'
-,1,,76
-0,89
-1 ,03

<-1,,L8'-0,28
+1 ,5
+1 ,08
+L,73
+1,,44
f0,90:
+t,10

<+1,13
+1 ,B
+1 ,0
+t,35

<+1,5
<+0,9
<-0,18

-0 ,99

-1 ,15
+0,98

<+0,6
-0,98+L,70
-0,70<+0,50
+0,84
-L,4'l'
-1',20+1 ,50

<+0,25
+7,L2

rI

231

241

.tl
1.1

201
rl
77,

lll
,1,1.

{ll

rI

20,

321

321

[23,
125l
1251
I2(\l
I 231

t26l
l27l
t23l
11.7 ,

lLl ,

124)

f:?r
IZD,
lLl ,

l2s,
[28]
t26l
[24]
TLl ,

t2e)
v7,
I23l
l23l
t 231

1251
11.7 ,

l23l
l23l
[23]
1241
ttl
t16l
l25l
l25l
t17 l
LL7 ,

i251
241
231

:28l
3ul
'231
'231
281
241
241
3a.,
24)
241
2s1
251
25)
23,
231
251
331
L7)
23)
231
171
251
241
171
23,

Sp

5

130



22649
23249
L470
1,530
L571.
L739
L885
LS48
L996

Ltr00
LLO\

LLl.L7
Ll.182
L|21"5
L1.5t4
LLl3

L1776
L2027
23754
Lzt26
L21t7

1,296
L288,1
21tb\4
25025
25570
25680
263t 5
26462
26690

23'645
2b756
2b784
26gzB
27022

21,'61.2
L6'577
281s34

27 1.49
283571
19" Ggtt
L7 "707

21371,
2841119

27 406
27 561,
27 697

2t .635

t 9.7 0B
4,4694,
15"616

27808
27836
27848
27859
27989

77 ''7 4.5

16,'593
2799r
28034

t7 .7 21

28068
28099

Ta6.nrqa I (npo4onmeure)

tG Eri

32 Eri A
l Eri

39 Tau

45 Tau
46 Tau

BP Tau

RYTaU

1 Tau
T Tau

0 Tau

70 Tau

DIr Tau
DG Tau

s5,3
r(0 tv
F5
F5
G8V
GTV
K3V
F'B V
G1
K3V
G(
G5
G5
G1 V
G5
K0v
G5V
KO
F3V
K0v
GB
G8V
K2V
G8 III
MO III
dF2
dG5
F6V
F1r V
F3V
G3V
G5
F5
GOV
G5 III
K0v
G8V
dK5e
G5
dG2e
G9V
GBV
KO III
dG5e
dF8
F5V
KT III
G9V
K2V
KTV
(K6 V)
II7 V
Gtv
FB
G2v
G6V
Illr Y
I(1r V
F7V
F8V
K2V
dMOe
d GOe
G5V
G6V

301

221

351

24, 331

2l

2l
221

221

,r1
221

221

t26l
134,
124
124)tD
124,
t rr'
122,
124
lLa

124
124
[35
122
124
124tD
[35
[24tr)
[35
l-a
t ,.)

t28
f2r,t

124rD9

iss
[36
124tt,

[33
[33
lt6
[37
122lD

I3l
[33lD

122
122
IL7
1.1
[33
[33
lll
122
[33
122tD

[33
133
[33t),

ldo
a)

22l
9.) |

,ul

,)l

3l
3l
')) 1

221

l

i
l
I

281
2rol

241
231
331
.Jh,
241
trl
331
J,t I

r6l
371
221
221
3l
ccr

,,
,r1
221
L7l

9rl

L7l
,,t
,D
,91
,r1

9D
cr1ddl
)rl

-'l' r40
+0,26
+t,50
+2,10
+'1,,49
+1,88
+0,47
+1,56
+t,90
+0,'16
+1,50
+1,90
+1,40

<+/i.,46
+t,?0
+1.,26
+1,45
+1,30

<+1,10
*1;3{
+1,40
+r.,40
+L,26

<+0,43
-0,34+{,60
+0,90

<+1",40
+1 ,80

<+t,60'4-L,23

+0,9
+1,91
{1 ,16:

<+0,70
+0,42
+0,97
{1 ,54:.
+'l',20
+2,L0

<+0,80
<+0,63

-0, t0+1 ,80
+t,55

<+1,50
-0,45+0,66

<+0,36
<+0,29
<-0,96

+1 ,53
+1.,26

<+1,60
+1 ,39
+0,89

<-0,33
<-0,29

+t,56
+t,33

<-0,02
-11.,44t,
f1 ,35:
+']-.t29
+L,L7

t 2 5

0 Eri

5r( 1,31



Ta6;i lrqa 1 (nPogo.trxtentre)

G205
282U5

285846
28305

44'699
G21.5

L9'727
28344
28363
28406

{7 o731t

28483
t6 6609

28568
t9'733
28635

15'646
L5'647
16"620
4,4'72L
15"651

29139
291.408
15"654
29310
30495
30504
30652
307t2
30738
30959

282624
31.647
3t845
32537
32923
33256
33276
34029
34029
3441.7

240764
34578
35155
35296
35620

244tts8
36389

37536

38392
38393
39045
39225
39587
39801
39BBT
40136
40239
41330
42543
42807

UX Tau
e Tau

1r Ori
d Ori

T I,eP
rr Aur

BU Gem

cr Tau
88 Tau B

58 Eri
t Aur

rr8 Ori

o1 Ori
SU Aur

4Aur B

9 Aur
t01r Tau
68 Eri
15 Ori

cr Aur G
eAur F
l, Aur

RWAur
t9 Aur

11i. Tau
24q Aur
GW Ori
119 Tau
KR Ori
LL Ori
AN Ori

K0V
18V
dG5e
KO iII
i(t v
(K4 v)
G8V
Gtv
F8
Ir(i v
KOV
F6V
K2V
F2
G8V
I'9 V
i(t v
G8V
K2V
KO IV_V
Gtv
K5 III
FBV
r(1 v
Gl V
dG1
K4 III
l.ti v
G5
!'8
NI3 S
G2 Ille
T9
F5V
TOV
G4V
F5V
F2 IV
GB III
}.8 III
GOV
dG5e
A5 iI
54,L
F8V
gKBp
G5s
M2 tb
I(0e
l(0e ,

I(0-Kt lVe
i\{2 III
F2 Ia-trI
K2V
F6V
1VI3 III
MT II
GOV
M2 lab
G5
tr'O IV
M3,5 II
dG0
Ml Ia
G6V

?21

221

221
33, 221
331

331

221

rl
311

251
2l

241

37I

2l

2l

31I

r6l

3tI

<+-0
+t
+t
-0<+0

<-0
<+0

+1
+'1

<+t
<+0
<+1
<+0
<+?
<+0+t

+0
<+0
<+0
<+0

+1
<-1,

+2
<+0

+1
+0
-0+0<fl
-U
+4,
+1

<+t
<+t
<+0
<+0
<+1

+0
+1

4-;0
+1

<+t
+0
+1
-1.+1
-t+[
+1
+t
-0
+1,

<+0
+t
-0+0
+1,
-,t.<+0
+t
-t+0
-0+0

FU Ori
fLepB
TLepA

221
oo,
3l
L7j
221
,r1
2r?l

?ir
OD,
24.,
21,
221
21,,
221
221
221
221
221
221
221
L7l
281
221
J.J,
231
17,
OA'
23]]
331
26,,,
28l
331
241

3ll
24)
38,
381
231,)
241
261
(61
tl
251
3l
3l
3l
251251
3el
231
Zo'
251
251
20,
251
231
40,
251
161
251
231

l3z



43042
113905

44131.
44770 B
46407
\,v68
w84

wl08
wlt6
\v1.25
Wt31r
w1.54
W189
w1.04
4720s
47886
48682
50692
50778
527 11.

54300
54605
55575
56577
58855
5892r6
604Llt
61064
6L421.
6[S13
624.64
62345
62509
62576
64096
65583
67223
67'o23
riB146
fi8553
69267
69830
69897
70652
7,1,.48
72905
GlBT
G2L7
G322
G325

73752 A
73857
G335
G392
'G4LB

G424,
74739 A
7 487 tt
76151
76254
78647
79028
80108
801193
80586

Ta6,nnqa t (rpoAorrlrierrue)

\,2 CMA

56 Aur
37 Gem
0 CMa

R CMi
6 CMa

221,yn
p Gem

I(il Pup
25 l\,Ion

a CX4i

pt Cnc
p Pup

18 Pup

p Cnc

X Cnc

3n1 I]ftIa

SUMon
k Gcm
B Gem
1 Pup
I Pup

71 Ori
45 Aur

8MonB

I(Y Mon

F6V
F5 III
cMl
Ii8 V
K0 IIp
GO IV
GO

GO III-IV
F5 III-]V
F6 Vp
GO

G2 III-IV
F5
G5
Kl IV
gN{t
GOV
dG0
K4 III
G8 IV
Sep
F8 Ia
G0v
I(3 Ib
F6V
Ir0 v
M2 Iabp
F5 III
F5 IV_V
M2 III S

s3,6
G8 III
KO III
I(3 Ib
Gl V
GBV
G2 tV
F6 Itp
dF7
K3 Ib
I(4 III
CIB V
l'ti v
M{ III
dG4
GOV
G2y
FB
G5
G1 V
dG6

A7 III-F2 III
G5V
G5
F9
r8
GB II
GO III
dG3
G8 III
r(5 Ib
d r,'9
K3 Ill
x{0 IIl
F5V

<+1,10
+t,90
-1',3'l'<+1,53
+0,20
+2,20
+1,90

<+1,70
<+2,00

J,O
<+i:80
<+r,50

+2,70
<+2,0
:(-0,60

-1 ,18
+1 ,01

<+0,70
<-l ,82
<-0,50

-0 ,70
<+0,40

f0,51 :

+0,47.-(*1 ,oo
-t,t ,70

-0 ,60
+2,50

<+0,59
-l',2)+0,50
+0,37

<-0,60
+0,26
+0,90

<+0,90
+t,59

<+0,70
+r,10
+0,07

:(-1 ,73
<+0,60

+1 ,70

-{,06f 0,05:
l'l',48

<+1,55
+{,98

<+1.,37
+4',62

<+0,50
+1 ,40

<+1,42
<+r,39

+1,90
+1 ,91
+0,33

<+0,60
+0,60

<-0,51
<-0,62fl ,50:
<-0,34

-t ,38
+1,83

3{l

1241
[37 I
t25l
[28l
t 261

l22l
l22l
l22l
l22l
l22l
1.221
1221
l22l
1221
t30l
i25]
t23j
t 231

t17l
t23l
t26l
isel
Ir6l
t2el
t23l
l24l
t 25l
i37 l
132,
[26]
t26l
tr7 l
t3rl
[2e 1

t23 l
[23]
t30l
124,1

[23]
l2e l
lr7l
t23l
l24l
l 25l
lr61
lr6l
1.221
1221
1221
l22l
[231
l4t1
1221
1221
l22l
L22l
[28]
t37 l
t 23l
t17j
t2el
tt6l
t2el
l25l
t28l

48u Cnc A
s Hya

E Hya
I Vel

t6 UMa

o Lyn
27 HyaB



Ta6r uqa I (npogo;rnrenue)

8t797
81809 AB
82328
82885 AB
83069
84T17
84542
84737
86146
86728
87901 B
89388
89389
20"2465
89445
89758
90277
90362
90432
90508 A
90537
63"965
91056
91480
93070
94388
95128
951.29
96097
96833
97334
97778
98230
98231
98262
98430
98991
99028 A

101501
10221.2
102224
102839
102870
103095
t"04304
,104979

105452
707067
L071.32
107701 c
108381
108954
108976
10901r
[09358
,1,09647

1r0379
110380
110463
110897
{1.1456
l.4"tBtt5B
712142
{12300
1.,1.24128

K4 III
G2V
16 IV
G8 IV-V
cM2
G0v
gMl
Gtv
F5V
G4V
dKr
K5 Ib
F8
M4,5 V
F6 IV
MO III
F0v
MO III
K4 III
Gl V
G8 III_IV
MO
K3 Ib
Flv
K2 Ib
F6V
G0v
M2 III
F2 III_IV
KT III
G0v
M3 III
GOV
GOV
K3 III
G8 III_IV
F5 IV
F2 IV
G8V
MT III
KO III
K2 Ib
FBV
G8 VI
dG7
G8 III
F2V
F9V
F9V
G0v
KT III_IV
dF7
F7V
K2V
G0v
KO
F0v
F0v
K3V
GOV
F6V
F8 III
M3 III
M3 III
F0v

AD Leo
40 Leo
p UNIa

30 Ln{i

o Hya

0 UMa
1T LMi

-0,72<+0,10
+1 ,60

<+0,50
-1 ,70
+1 ,10

-7,04+0,80
+t,70

=(*0,6<+0,03
+0,28
f t,t3 :

1-1.,94
^<+0,90

-1',32<+1.,40_2,08
<-l ,79
<+0,5
<-0,35
<+0,30
<-0,57

+L,40
l-0,78

<+0,90
<+0,7

- t ,6ti
<+1,40

+0,36
+1,30
-1,,45<+0,40
+1 ,2!,)

-1,08
<-. '-1.,28
<+1,0

+L,79
<+u,tib

-1,64
-0,64<-0,30

<+0,50
<+0,30
<+0,5
<-0,66

+L,70
+t,60

<+0,90
+0r80

0,25
91,57 :

+1 ,1.0
<+0,50
<+0,50
<+0,60

+2,10
+1,,70

<+0,60
+0,90
+L,20
+1.,43
-t',62
-0,72+1.,52

t9 LN4i
20 LtIi
oLeoB

p Hya

13 LMi

37 UMa

47 UMa

yLeo
Q UMa

72Leo
6UMaB
(UMaA
v UMa
0 Crt
1, Crt
I Leo

6t UMa
v Vir
T UNIa

0 Vir

90o Vir
o Crv

L2Com
1 Com

p CVn

lVirN
lVirS

t0 CVn

$ Vir
0 Vir

o1 CVn

241

t6l

t6l

431

401

21

241

itTl
t231
.301
.231
:251
231

"251
231

,241
.231
.281
2el

:r 6l
421
30,
251
241
251

'rl)
L7l
351
2el
351
2sl

ZT:
'251

.241
17,

'231

25i
231

.17 |
171

.241

.31I
23,
251
431

.291

.231
231

:231
L71
241

.231
231
371

'171,t6l
.231
.351
231
3sl

.311
3tl
351
231
351
28\
251
251
28,

I 2 o l! .5

,134



,t1,2989

113703
1t4378
'1,1,t*642
LL4:l10
LLstJ43
t 15383
t15ri04
L1,5bL7
1"1"7 t7 6
11,8216
LLgt24
120136 AB
120933
1,2t325 A
1.21325 B

21.370
21"447
227 42
I4JIU
24752
24850
24697
25451
26U53

t28167
128332
13'lti19
130948
131156 4
131156 g
L32254
133216
133640
135153
136062r
t37tJ52
137 107
137108
139641"
141004
142373
142860
143761
t4ti05t
14b233
t47722 L
t4B349
1"48418
1,48783
150680 AB
AS2O9'
1517 69
152391
15375r
1"54L43
1,5434s
156014
156897 AB
4,5721.4
157244
157950
1.59222
15987ri
160915

Ta6 rEqa 1 (npogonxrenue)

d Com
53 Vir

p Com

59 Vir
20 CVn
6t Vir
70 Vir

T Boo

I lloo

1.4Boo

ci Boo
tB Boo

o Boo

cr Lib B

IBoo A
IBooB

e Lib
qCrBA
11 CrB B
q Boo
l, Ser
X Her
T Ser
p CrB
6 oph

L8 Sco

C[ Sco
g Her
( Her

20 Oph

e UMi

s Her
6 oph

72Her
B Ara

( Ser
58 Oph

+0,68
+1,50

<+1,00
+1,80
+t,20
+'j.,20
+1,30

<+1,30
<+0,50

+0,80
<+t,20

{1','10:
+0,80
-0,87+L,43
+2,03

<+0,30
-0, 60

<+0,3
{1.,97l.

<+0,6
<+0,7
<_1 ,59
<+L,2

+0,80
<+L,2

11 ,30:
+1,83
+1 ,30
+t,39

<-0,10
+1,10
-1 ,15
+t,00
+t,30
{0,98:
+1,70
+7,20
+1.,20

<-0,20
<+0,tjO

+t,4E
+1,10

<+0,50
-1,85<+0,60
+0,83
-0,98
-L,23
-0,77<+0,30
+1,80

<+1,00
<+0,50

+0,80
-1,,43<+0,5u

<-0,64
<+L,2o
<+0,40
<-0,16

-tt.40
io,s'o
+1 ,5C
+1,00

24]l
301

371

241

3rl

281

241

.t I

24, 371

G9 II-III :

K0 Versv :

F6 IVGov .

G2y
F8V
FO II_III
G6V
G5Y
F2 IV
d19
F7V
sM2
dI'7
dGt
GO IV
Mop
G8V
ilE6
K0v
17 IY
K2 IIIp l

F5 IV-V
dG3
I'2 V
F5
F5 IV-Y
ilc2
G8V
.K5 V
dr'7
M4 III
dGl
FOI
F8V
F5V
G2V
G2Y
G8 III_IV
G0v
F9V
F6V
G2v
MT III
dGt
GO IV
M2 III
M( Ib
M6 III
GO IV
K0e
F5 IV-V
G6V
G5 III
M3 III
G8V
M5 Ib_II
F2y
GOV
K3 Ib
F3V
G5V
FO IV
F5Y

t43l
1441
L24l
[30,
123,
t35l
t23l
124,
[23]
l23l
1241
116l
[23,
[251
t28l
t28i
[301
[261
l23l
it6l
t35l
[301
lL1,
L24l
[231
124l
tr6l
124,
[231
[231
t23l
tr6 I
[2si
[ 231

l24l
lr6l
l24l
tzsl
i 23l
t 30l
[23]
t23l
[3r,
l.23]
t 25l
[ 231

[28l
[251
[2s]
t4s1
l4o,
l22l
[30,
t23l
[37 ]
t25l
[23]
t45l
1241
[23]
l2e l
1241
t 23I
[ 241

1241

o t,ib
44r, Boo

1 Lup



Ta6.nuqa I (npogorxenue)

G5 IV
I2e Ia
M5 IV
KO IIl
F2 II
F3V
G5 III
dF3
lro v
NIlre
F7V
dG0
K4 II
KO III_IV
GO IV
K1r Ib
dF2
dG4
F3 III_IV
F6V
K2 I
M4 II
NIs III
G0v
dG0e
K3 II
dG4
F2 II_III
K4 III
G0ep
S6e
dF0
MO III
K1 III
I,IB III
F8V
F5 IV
S4e-S7e
G2v
G5 V
K3 II
l!5 v
r[2 1r -l- B
F8V
cM2
GB IV
I(5 III
Gl V
KO IV
Ii5 II
TIt6 III
KO
GBV
dG2
KO III
n{3 t II
K(] IV
G5 III
NIT III
I(5 Ib
MT iII
K5V
K7V
I(4 Ih
gM3

161797 L
163506
4"356L
I 63993
164136
164259
164668 B
164765
165341
t65674
165908
168009
168532
1 687 23
169392 A
170975
77t802
172051
L7 2748
173667
174974
175588
r75865
t7605r A

176670
17B42B
4,78524
L7B7 L7
180093
180196
181623
1B3zr39
{83915
1,8431,3
{84960
r85395
185456
186408
186427
r86791
1 87013
1,8707 6
187691 A
187849
LBB1T2
189319
190406
t 91026
1,96321,
196610
196673
1967 61,
157076
197989
198026
1981.49
t9939zr
200430
200901'r
200914
201.091
201,092
20L25t
2t)2369

pHerA
89 Her

6 IIer
v Her
( Ser

95 Her B
r Oph

70 Oph
VX Sgr
99 Her A

105 Her
q Ser

6 Sct
110 Her

vr Sgr
62 Lyr
R Lvr

S CrA
I Lyr

n Sgr

RY Sgr
T Ssr

82 sg"r
o VUI

V450 Aql

o cvg
R cvg

16 Cyg A
t6 Cyg B
'r Aql

L7 Cyg A,

o Aql
19 Cyg

0 Aql
T SgE

15 Sge
27 C,vE
70 Aq"t

EU Del

<+0,05
<+1,40

-0,61<+0,30
.+1,3)
i4t,6o-+0,83

41,60
-0, 1.8

4'-1,00-+1,{0

{0,51 
'

-p0,48
4'0,75

-pt,{3
< 0,18

+1,qq
+9,q9

<+1 ,21)
q..r_O,50
< 0,29

-0 ,73

-0,45+0,70
+7,26i
-0,35+0.60(+r,so
-1,00)+z,oo
+2,90

<+1,30
-t ,56

-0,30
-0,39+1 ,20
+l ,04

-0 ,70
+0.60

:<+o,no
-0, 54
+{,00
+0,39
+t,00
-1.50<-0;30
-1,42-f0,90

<+0,50
<-L,g

-0,97
-0,40<+0,50
+0,q0

<-0,90
-0,32<-0,20
+0,10
-t,24
-0 ,59

-t ,57

-l ,L7

-L,47<-1 ,73
+0,15

[30]
l24l
l42l
l30t
l24l
1241
t281
l24t
LLl,461
l47l
l23l
It6l
I5t
ltzl
t281
[2e I
1241
l23l
l%l
123, 241
L2s1
125, 451
1451
[23]
131

trl
[23,l
L24l
t26[
l48l
t26l
124l
t25l
[26]
t45l
1231
[32,9,241
l26l
l23l
t23l
t 17l
124,231

[;3]
r33l
izsi n1
[23]
[23]
tlt
[451
t 26l
i231
t23l
tt7l

[33]

[;31
177, 461
1251
117,461
t t7l
trTl
[25]

e cyg
3 Aqr
T Csp

e cyg
24Cap
6t Cyg A
6t Cyg B
63 Cyg
29 Cap



Ta6nrqa t (orouuanre)

203338
203712
204075
205349
205811
206749
206778
206826
206827
210027
210745
212697
21,2698
213310
213845
214759
215648
216381-r
216386
21,6672
216946
217014
2L7906
2t8634
218058 AB
215615
219834 A
221,861,
222368
2221fi4
224427
224930
2252t2

I cap

SPegB

Ml lbe{B
M7 III
G5 III
K4 Ib
F2V
cM2
K2 Ib
16v
F8V
F5V
Kl Ib

dGl
dcz
M0 Iab*B
F3V
G8V
F7V
F7 IV
M2 III
s5,1
K5 Ib
G5V
M2 II_III
cM4
G2 III
G7 IlI
G8 IV
K0 Iab
F7V
KI IV
M3 III
G3V
K3 Ib

-0,27<-1,46
+0,30
+0,53
+1,83
-1 ,96

<-0,84
<+0,50
<+1,00

+1 ,55
<+0,01

+r,50
+7 t47

-1, r45
<+1,10

+0,20
+0,89

<+0,90
-l ,34
+0,80

<-0,08
<+0,50

-1,13
-1,00<+0,70
-0,35+0,73

<-0,02
<+0,30
<-0,60

-1,30<+0,50
-J-0,76:

e Peg
7Bp1 Cyg A

pcygB
I Peg
( cep

53 Aqr B
53 Aqr A
5 Lac
u Aqr

2el46,
241

241

231

l2sl

'451
'261.2el
.281
251
17,
23,
231
DQ

2Sl
231
30,

[25
l%
[23
123
l%
125
126.
lzs
I23
125'
126'
t37l
u7l
t28l
t2el
t23l
I30l
I25l
t23l
t1,

I Peg
o Peg
I Aqr

51 Peg
ts Peg

57 Peg
rr Cep
l Psc

94 Aqr A

r, Psc
T CEP

$ Peg
85 Peg

3 Cet
l
2s1

flnea4rr B3flrbr uB naraJrora Jlefigencxofi o6cepnaropl4rd [11] u o6oBHarreI'IbI L.
Honepa BBeBA ras cnorrJreurafl flc.nu nrr6paubr trB I12) v. Barll,rcallbr co BHaHoM

G, a nouepa BBeBA cr{onJleHl{fl NGC 2264 I4B [13, 14] o6oeuaseum W.
Bo uropolt crofl6qe ta6l. t AaI]r,I HaBBarrr4fl BBeBA' B rperbeM - crIeI{T-

paJrblrr,re r{Jraccr,r, B ocrroBHo}r IIo AaHrrbrr\{ Itaranora -Epnl4x asesl [15]. Cuertr-
pailr,Hbre KJraccbr AJrfl HeHoropbrx cJIa6blx SBeBA cnollJleurafr nptrBeAerlbr r43

nepeq[cflegr{brx Bhrure crlucr(oB. B uetneproM croJI6I{e AaHbI BeJIuqr4IILr or}Io-
crrreJrbr.n;rx coAepffialrr{tr ,rrt:nr.r' K HaJirrrlrrro [Li/Ca] ilo cpaBlreHr{ro c CoJIlrIIeM, ,

B rrflroM croil6qe - cooTBercrByloqafl Jll4repaTypa.
B 6ornurunctnc cJryxlaeB orrpeAeJleIIIrs ILiiCa] - eIII4IlcrBelIIIbre AJIfl

Hanr4ofi anea4ir. Ectra 6rrno Hecr(oJrr,Ho orrpeAeJrerrtrft [Li/Ca], rloJryqeIIIIbIx
rro CueHTpan,I C oAtrI{aHOnOfi graCuepcraefi, To oHtr yCpeAIrfJIIICr. ECnu }I{e AI,rC-
nepcrr.s 6ula paaua.rr, ro oTAaBaJIocb npeAiloqTeulde 3EaqeIII,Irc [Li/Ca], no^JII-
qegr.r6My [o c11e1Tl1itl.t c 6o;nr,ureft ;g,lCuepcraeft. Cpaouelll{e BeJIIltqIIn [Li/Ca],
ollpel(eJreHl{blx paSIILll{I1 aBTOpaMI{, noI{aSEIBaeT, qro B cpeAllel{ TosHocTL

I{x cocraBJI aer A,2 n .roraprasue. ,(.nr He6orbruoro aIpIcJra anea4 (-lQ) urt lrc-
rroJtrrBoBaJrrl Aarrrrbre o tl,i/Ca] Boncana [3] r l(pa$ra, Bllficorra [16], noJly-
serrrrrrre ilyTelr HaJrr46poBnr4 rry6lrlr nunr,rii Jtlr'tutt fir,t I{ narleCrBeII}lblx oqe-
rron orrrolreurafi clrrr,r ;nlrrrr,rfi 1"6708 I-i I lX67 [7 Ca I n orrlocl,lreJrT,TIoMy
coAeplrraHrrro tl,i/Ca] ilo o6trIuM BBcBAar,r. Tarure BlraqeIILr.E ILi/Ca] cql,rraeM He-

AocraroqHo yBepeHrJ[,rMLr; B Ta6r. I onr,r orlreseHr,r ABoeroqzelt. Bo.irrlllt]IcrBo
BBeBA, uccJreAoBarrplrx Bogcaxom [11, s 1970 r. 6r,rltr [epecMorpeur,.r Mep-
.raur [17] c yverou reMrleparypllblx rlorpaBolt, BBeAeHrInx Baplrepolr [181.
tr4cnpanner.rHbre BHaqeHur Bnilroqerrbr B ra6Jr. 1. Oupe4ereHrlfl orrlocrIreJlr,Horo
coAeplr{ar{rrfl Jrrrrr,rfl, cl(crarrIrEIe Borrcanou r,r fpr.rncrefilrol'r [2], Xep6nrorrt
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Puc. 3. Cogepmauue JIt[rIra ArIE BBeBA

rnanuoft trocneAoBareJlbEocrlr

TosHtr - oItrEoqEbre sBegAbr; RpyE(fiu -
EBofiEbre; 6yHBeEHbIe oooaEaseEtrE - trepe-

Merrsbre aaeanur [50]
MI

nrfif mu
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l1g,2o!, ftouru, BannepcreftIroM r1 Buuroiu lZL), s 6olee rrosAlrue ro4r,r 6ltlu
trepecMoTpeHr,r Ha ocHoBaHtrtr ctrel{TporpaMM, trOflyqelrublx c 6onrurofr grac-

"upa"an.'Ernu-rrrrTBo 
II3 A1UX 3Be3A IIpoanaJItrstpOBaIIbI Sauuara [22]'

'2, Ha ocrroBaHtrI4 Aarll{r,rx ra6;r. t CAeJralrEr IreHOTOpr'Ie cotrocraBJreHrl.fl.

Hau6onee ecTecTBeHHbrIIE onaAaJlucb BaBucuMocTtr Me)ItAy orHocI'ITeJILHBIM

coAep)I{aHIIeM JItrrtrtr 14 3++eHTuBHofi reMilepaTypofi trJIu ctrenrpaJlE'Hr.Il\f KJIac-

COM, qTo oAHo tr TO )I{e. ptu COgOCTaBJIS}II4.a npeACTaBJIeI.IbI Ha cJIeAVIotqux

rpaSuxax.-'-F;;. 
3 4u.r BaBrlclrtrrocrr, orHocureJrb,oro coAepffia_rru1 .[Li/Cal or clrexr-

paJrbrroro HJracca EJrlr or a$seHrunuofi renueparyprr (lg T") g,nn 3Be3A IJIaB-

rrofi [ocJreAoBaTeJrr,Trocrra. Saecr Mr,r ucrroJlbBoBaJltr ylyquleHHyro ru_xany a{-

$exrunnr,rx reMrreparyp ,[,moucona t49]. Ha prac.. 3 npe]I{Ae Bcero 6pocaerc'fl

B rJra3a TO, qTo .reu 6onee pauuzft CtreqTpaJlbgr,rfi XnacC I{t'I paCcMarpIIBaeM,

,"r-Oonurrie fla6JrloAaerroe coAepfltagfle iltrrufl. Beilusurra [Li/Ca] MeHflercrr

Iroqrr4 Ha qeTr,rpe ilop.flAr{a r1pll nepexoAe oT sBeBA CleKTpaJrbIIOrO HJIaCCa F Ao N'I.

,{ucrepcran ,orex 
-arofi 

saBucr{MocTtr SHarltrTeIbHafl. oHa IlpeBbrmaer -1,5
,Lprl*u. Il ectw BepxHrrrr rpagrrqa flBJrflerc.rl peaJlsr'Iofi, To HI{?fiHgf rpallrlua
MOII{eT r]axoAllTrro.fl 3}raqI{TeJrE'EO HU}r{e. ,[ero n ToM' qTo B cneHTpax EefioTo-

pbrx BBSBA ne 6r,Ura O6napyfneuA II7.1F.V.;1 IInTl1Itt II AJIfl HI{x ObIJIa otrpeAeJleHa

TOJrt,(o Bepxrrafl rparrr{rla coAep)fiaHtrfr JrziT:g.fl. Ha rpa{lrne erI{ BHaqellrlfl IIO-

;;;;;; .r'purnot.^Dro cn.seano c uarrru paBperreurreM arlnaparypll rr cra6o-

crr,ro calloft J'',,', irrro, Cla6ocrr me lrunr JltrTnrr o6Vc'[osJII'IeaeTc, Iltr6o
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6o;1,uroft lrorrraaaqueft n arnrocrlepe BBeBALI, ru6o ;lefictBl4TeJrbllo rtllilltl{}'I co-

Aepx{arrr'reM tI:lrrun n ganuoft BBeBAe.

Ha puc. 3 npone4enbl ABe JrlrHl{rr, coorBercrByio[tr[e Bepx]rr4M tlllarlelrr{flM
coAeplxalrlrfr Jrtrrrl,Ifl, I{orop},re r{oryr 6r,rrr, nonyteHlr rro HaIIMeI{btrtIdrI oltBrr-
BaJregTlu,ri\r rxr4pr{rra}i Jr}rr}r,rr,r }"6708, I{BMepeIIrIbt}r no cnel{TporpaM}Iat{ c Ar,Ic-
nepcueft 16 Alnn (mrplrxonax rranua) u 4 Al.ttat, (culourlan). I(pyrxnantn
Ha plrc, 3 ortre.leHr,r RIlSyaJrr,Ho- I,I crenrpaJlr,Ilc-ABofiIlble sBeBAr,I. Onu pac-
flpe/{eJrarorcn paBHorIeI]II9 rro BceMy rpadrrzny, rra u€pBIift BBrJIfll{ ilI'IaIeM }Ie

OTJII{qaflCL OT OAI{IIOIIII},1.X 38eBA.
Oruocralem,Hoe coAeplriar{r{e Jrr4Tr,rfl grrR o6erax Ho}rrIoHeHT BBeBA 6ltrlo no-

fiyarerlo roJrbr(o AJrrr AecflTI{ ABOfrHb]X aneaA. oUu npeAolraBJlerlbr }la puc. 4.
B4ecr, Tanlr{e nrrr na6nrogaem o6rqyrc Ba1onoMepuocrb: HoMrroHeHra 4nofiuofr
BBeBAr,r, ulrctolqafl 6onee uoeguraft clexrpaJrbHr,Ifi I{JIacc, Idtlleer tr{ellbllree co-

[ep]r{aHl{e Jfirmfr.. VlcKnrcqenne fipell0raBJrflIor roJltfio sBeBAr,r HD t2t 325 u
pCyg. B o6eux cr{crer{ax B-rolruorieurbr r{}relor crlenrpaJlb}Irtrt xnacc 6onee
noe4nuft, areM A-Korrflogerrrbr, a coAepli{al{I4e Jlr.rrr4f y Hr{x 6onsmee. Ecnra
)He Hotr[uoHentrr 4noftuoit sneagr,r [Meror o4urranonr,tft cler(TpaJrbHufr Hnacc,
To lI coAeplrrar.rrrc Jrrarl,Ifl y llrrx oAIlIIaI{oBo. OgRaxo, BBeBAbr yVir u ( UMa
irpeAcraBJrflror r,tcflrroqeHlde. O6a Hox'rlrol'IeHra l Vir (F0 V) , E UMa (G0 V)
[MeroT oALIHaHOB],re C[tsr(TpaJIbHbIe HJlaccu, a coAepiliaHl{e Jfirrrlfr y H],Ix
paSJruqaeTCfi.

Ha pnc. 3 6yneenr.rr,rulr aHaqr(aN{r4 rrpocTaBJrelrr{ rrepeNrerrrrble BBeBAIJ co-
rJracr{o [50.1. Cpear.r BBeBA rJraBuoft nocreAoBareJlb]rocr14 c r4BRecrIrr,I[I co-

[epi]iarrraelr il'Itrufr r4r{erorc.tr 15 ueupanuJr.brrslx trepeMelrrrrlx BBeBA, cB.EBarrH],Ix
c 4ra{r[yanbrMr4 TyNra]:rrrocrflNrr4: Bocer{b }re[paBr{JrE,r{brx nepeNIerIIIIi\ Trrrla
T Te;rsrla InT, rpra opr4orloBtrx nepeMelIHLIx Inb, ue:rsrpe oplrouoBbrx rlepeMelr-
I.rbrx c 6srcrpnlur r,raMerreflr.raMra 6recna Ins; o4Ira r{arul4Tr{afl BBeBAa r{ ABe
repeMeurrr;re runa FU Ori, canra FU Ori [37, 51] r V1057 Cyg [51, 521. lloutz
Bce our{ raMeror coAep}rrarrrde Jr\trrrt rrpu}repHo n 100 paa 6oruuee, qer{ IIa Co;ntr-
qe. ,{pyrue reperrerlHr,Ie rla rnasuoft nocJleAoBareJrbHocrra: ruua 6 Sct, aa'r-
MelrHo-neperlerrHarr EW, nepeltenllafl traua RR Lyt n BcIlbrxI{Balou1arl [epc-
MerlHa.rr uaua tJV Cel, rar,reror coAepuiar{r4e Jrrrrlrfl B ocHoBHoM ranoe ;lie I4.III4
qyrE,-qyrb 6o;nr,ruee, aretrr flocrofru]rr,re BBeBAr,r rnanuoft [ocJIeAoBilre.Il]rr{ocrnl
roro )ne cnenrpaJrr,Iroro KJracca. B qe.norr lll,r BIIAI4M IIa pl4c. 3 nnaeHoe yl{etlb--
lrerrr.re col\eplr{arrra.E JIr{TIafl rt BBeSAar\{ noSlurrlx crrenTpaJrbirlJx HJIaccoB. I.[o.rtr,r
Her Aarrrl,rx /urrr fiotsArrr4x I(- n M-enesi1. Llo-nra4rantoiuy, aro cBflBaIIo co c.ua6o-
crr,ro napJrrrron K ra N,I, a rar(irie co cJraSocrllo lIJII,r orcyrcrBr,IeM lrtrtLru.u..[I,ITrrr{
B ux crer(rllax. lJ arofi cB-flBrr r4rrrepecrra lreAaBrro rlorIBI4Blraflcn pa6oltr
Bouna [53], u xoropoii. J(aHr,r oilpe/{eJrerrr4rr DI{Br{BaJle}rrrrblx rrrlplrrr nrauraii
Jrrdrr,r.fl B cnenrllax aneag dl,t1e. Cpelr,r crI,I-\ BBeBA oco6oe BlII4MaHIre Bac.Itylrill-
Baer BBeBAa Gliese L82. fitn uee trV1i : 200 "leA. Dro rre cJrr4IIrItoM 6o.,rrnroe
Brraqcrrrde, r{o oHo no rtpafiueii rrepe R 4 paaa 6o.nsrue, qeM Arf Apyrrlx BBeBA

dN,Ite, AJI.TI ltoropllx yAaJroob yorallosr4rt, Bepxuroro oqelllty Wu : 50 .atA.
3. A.sarorraqHyro Kaprrarry BaBr{cuMocrr4 coAep}r{a}rn.E Jrr{Tr,rfl or crrenT'paJrr,-

lroro HJracca unr na6nro4aeM rJa prnc. 5, flocrpoeurroM AJI;I BBeBA-rIrraIT:roe. Pac-
cMarprrBa-fl prac.5, r{lJ BITAII}4, qro Arfl 6onee ropaurtx rrrrarrroB, coorBeTcTBy-
rorrlr{x crenrpaJrDHor{y fiJlaccy FB-K0, coAep}ItaHl4e Li AosonLuo BeJII4(o.
B arnroc$epax 6oreo xoJroAlrr,rx BBesA-rrdraHron (G5-K5) co4epnialrlre JII{rI{rr
trrenbrne, Ho Alrala3ort auaqerrrafi ero oqerrb BeJrr4K. ,{ra ueHotoprrlx r4B lil,Ix
coAep?r{arrr{e ilLL'tmfl pasrr4qaerc.rl B rul4ponux trpeAeJrax - or sHaqeHl{.fl Itrrfl
Co;nnqa Ao BeJrr{arr,rur,r s 100 paB r{eubrlrefi. I4, naxoueq, AJIfl BBeBA crrenrllaJlr,-
rroro r(Jracca N,I, r4e no o6qeft BaBrzcr{n'rocrr4 c.rre^oBaJro 6lr otrira4arL oqerrl
l{aJIoo coAepirrarrr4e Jrr,rrr{fr rro cpaBHeHrrro c l(-3Be3Aar{r4, r[Lr BI{AI4N{ erO 6Orr,-
urralr. O6quii gr,ranaaon r4Brfeuerrr4.fl coAep]r{aHr{fi Jrtrr:,,ra u M-anea4ax cocraB-
.rrficr ARa noprrAHa,

tlro nacaercfi nel{yJ]rlprrbr,\ BBeBA r(Jracca cBerr4r[ocTld III, ro rrx Mo?IiHo
pae6uro rra ABe rpy[[],r: nexyJrflp]rbre BBeBAbr c LraMeHerrl4gura 6necma rr [eny-
,TIflPII]JIE 3BE3AL'I C YCIIIJIEI{I{bII\{I4 JII4III4'INTI4 IIEITOTOPITIX DJIEIIEIITOT. CPEAU NEPE-
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MeHHLIX IIIIaHTOB C llSBeCTHbIM COAepiI{aHI4elI JII4Tll.fI eCTb tr.ETb troJlyrrpaBr4Jrb-
HbIx neperreHHbrx SR u oAHa BarMeHlro-[eperreu]rafl BBeBAa EA. Bce onra rauero,r
coAepllialllle ilmru.fr Bcero B Ilecr(oJrE,no paa 6onr,rrre, uelr o6r,run];re BBeBATJ Toro
r{e cflexrpaJrb]roro r{Jracca. Ho nropofl rpynrre orrrocflrc.E, HarrprzMep, 6apraenr,re
BBcBAr,r. Ceficac rr3Becrlro coAeplr{arrr4e rtrrmrr y Bocbr{r4 Ba Ilsneag. Bce oura
Jleirtar B cnenrpaJrbHoll IallrepBaJIe or G5 71o NIO. TaH irie HaH r4 y HoplraJrblrbrx
3BeBA, CoAepiHar-rr4e Jr:, T]Atr n rax amrocsepax yMeHbrxaercfr npi4 rrepexo4e n 6o-
Jree-xoJIoAHbIM 3Be3AaNr. O4naxo cJreAyer orMerrrrr, cJreAvrorqyro oco6elrnocrr,:
nce Ba II-anes4r,r pacrroJrararcrcr rra przc.5 BAoJrr, ncpxnefr rpaHr,rqrJ BaBzcr4-
Mocrll tLi/Cal or lg T o c oqeHb rle6orbrrulu paa6pocou.-'laHurr o6paaoor, MoiriHo
saKJrroqnrr,, .rro Ba II-anes4r,r r4rreror coAep?rrarrr{e ilurrtfl- nplruepno r 3 pasa
BLIIIIe' qeM cpeAlIee CoAep]HaHue IIuTIltt A,IIfl ]IopI[aJIbHbIx SBeBA ToIo ilie cneR-
TpaJrr,Horo nJracca.

H rpynne [eI{yJIrrpHLIx BBeBA c ycI4JrerrHLINrI4 Jlr4Htr{flr{lr r{oxrro orgecrl4 Ir
3Be3/Ibr rr4[a s (qupxoErlenr,re anea4rr). 3ro aeea4nr, B cnenrpax Horopr,rx r4rlre-
rorc.tr, Hpolle rroJloc TiO, o.reut ycl4JreHrrbre rroJrocr{ onrror4 rlr4pr(oHr4rr r4 ycr{JreH-
XIbIE JII4HI4I{ TfIiII{EJII,IX AJIEMEIITOB. CEfi.TAC I4SBECTIIO coAep;riaIII4e JTuTu'T B aTI,Io-
cdrepax Bocr,Mrz snee4 S. Ilnrr raa rrr4x- nrr4prrAr,r NI. Tpu r\{r4pr4Ar{ rr oAr.ra roc-
TOt{rIHafi S-anesga r4Melor coAep}riaHr4e IrUTUfrr rrpl4rr{epr.ro raHoe ?rie, r{aH Apyrr4e
rl4raHrbl TaHoro )r{e cleHrpaJrbr:roro nJracca M, a ;1ne Apyu4e S-aoea4nr -IID 35155, rrD 216672 _- rlr oArra rrrrpr4,r{aSU Mon r4r{eror 6oru-oe coAep}Ha-
ur4e Jlr,Irr4fr, [pr{MepHo n 50 pae 6onr,ruee, qeilr sBeBAbr M C rofi nre astferrunnofi
reuueparypofi. Mraprz4a T Sgr r{Meer orreurr 6onr,ruoe coAepirraur,re ilz1Tt4ft,
s 1000 paa 6onsme coilrrerrHoro.

/+. o'{e,b rrrrrepecHyro rpyrry [peAoraBJrflror yrJ]epoArr're BBeBAbr. ]t co-
)I{aJIoIII4IO' B IIaCTOflIqee BpeI[.E }{LI paCnOJIaIaeM TOJIbI{O IJIaBOMepHbItIId OIIe]I-
fiaMlI I{HTeHCI{BTIOCTI{ Ill?ITI/,tl B I,IX ClenTpax r4 r{oirieM AeJIaTb JII4[Ib fiaSeCTBeH-
rrr,re BbrBoArr. flo-nz4ralroMy, coAelliriarrrre rrurufr n aruoc{epax yrJrepoArrr,rx
BBesA Br;rile, qeN[ B arrrocsepax Nl-aneaA, a eoo6rqe ono rtone6terc.fl B oqerrF,
rrrr{ponr4x rrpeAeJrax: -1,0 < [t iTCal 1 1-lt,5. ]toluqecrneHrrr,re onpeAejre-
Hllrfr J[.urtlfl cAeJIaHLr JIi4IrrE, AJLfI qeTblpex yrrepoAlrblx anea4, c orleub BbrcoKr4l{
coAeplr{aHr4eM Jrrlrrl4fl. AauUme o rrr,rx [prrBeAeHr,r s ra6r. 2. ItaH ]4 B c,Tryrrae
ql4pl{orll{eBoft aneagrr T Sgr, coAep[iarrr4e Jrtrtrin n arlrocsepaxqerbrpex yllor{q-
HyTr,Ix yIJIepOAI{6IX SBeBA OCraercfl IIoIta caMlilrt BIJC0I{I4I{ olpeAeJIeHHbII\[ 3Ha-
qelrl{e}r. Olro unoro 6orr,ute, rtax }lbr yBIdAr4r{ AaJlr,lue, coAep}riarrl4.rl JIr4Tr4fl B
MelI{sBeBAHoii cpe4e. lloarottly l\ro}i{rro trpe4rroJroir{rzTb, qro }ra onpeAeJrerrrrbrx
BTAIAX ABOJIIOI{IITI YIJIEPOIIIEIX 14 I{I4PI(OHI,IEBI,IX 3BE3A IIPOI4CXOAIaT O6OrAqE-
Hr{e Jrr{TrreM nx aruoc{ep.

Ta6;ruqa 2

Li/ca Ur"rorrrr* 
ll

SBeB[a

WZ Cas
Y CVn

WX Cyg
U cvg

It rB
4ro

4,0
aro

5. Ha puc. 6 [peAcraBJIeHa BaBr4cr{MocTr, coAep}r{ aluft trrrrrurr rro orgorrre-
Hr4ro r( HaJrr,quro tLi/cal or erf{exrrasnoft rer,ueparypbr AJr.fr 3Be3A-cBepxrr4-
rar'rroB HJraccoB cBerr4rvrocrr4 Ia, Ib, II. ,(r,rcnepcus erofi.3aBtrcraMocrrl oqerrb
BeJrrdna. Itorlrrz ra Barnep_crefin [57] rrgysrdJrr4 31 aneagy B r{HrepBaJre crren-
rpaJlbrrblx I{JraccoR F0-G8 cBerr4Mocrr4 Ib ll 20 qe{er,rA. B cneHrpax rrr,r o4uofi
rr3 Brrrx BBeB/tr He 6r,rna naft4efia Jrutrufi Jrrrrufi )"6708. B cneHrpax n Sgr F2 II,
v Her !'? II, 89 Her F2 Ia u 6 CMa I-B Ia raxlr{e rle y4auocr, o6uipynrztr,
.JII4IIIII0 }.6708 A. Iloorouy AJIfl BBes[ cBepxu4faHToB B CtreHTpaJIbHoM I,IHTep-
ua;ne F0-GB zueer,r roJrbr{o BepxHrrro rpaHrtqy coAep}riaHrrrr trttlrun tLiical (
< 0,8. ,(na cnepxrr4rarrroB K n N{ coAepir{a,r4e ilfiTlln oqerrE, pa,Hoe. Bleci
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Puc. 6. Cogepxauue Jrttrfrfr
AnE 3Be3A-CBepXr[faEToB
O6oguaqenrrg re H{e, qro uiua plrc. 3

+fi/nu
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\ ,ototo
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M5 7 M8 5plo,lB,[Flz F56 F8 G0 Z G50t10 1 ? 3 r+

ecrb aBesl(br C c^oAe_pE(arraeM ilrrrv.fl n 10 paa 60ffiue ra s 100 pa3 MeHEme coJr_IreqHoro (puc. 6). He y4arocr BbrAeJrrlrrr, orAeJrbuo qerrrlx BaBrrcuMocr efr p,1n
BBeBA-cBepxrurauroB cserr4lrocrefi Ia, Ib, II.

Cpe4Ia BBe3A-cBepxrzralrroB c ,rBBecTHr,r[[ coAep?fia',Lre, Jrprru'r ecrr, He-

"J*TI-Iu"'e repeMer{Hr,re rl{tra Lc u Lb I4 rroJrytrpaBrlJrErrbre nepelrenur,re SR.
Y::.1Y:1i coAepll{aHI{e rutrtfl- raHoe }fle, Har( 14 trocro.trrrHbre cBepxrr4rarrrbr
troAooHbrx crrel(rDaJrbHblx r(JlaccoB. 7I. ronrxo oAHa nepeMerrHa.E BBeSAa rI4[aR crB, RY Sgr ruee, on."iotru-ou roaup*u."rrle Jrr,trrfl, s r00 paa 6onrue.qeM auaJrorrsllhre rro ctrenrpaJrbrroMy r(Jraccy cBepxruraHru [4ti].
- 

6' HapnAy c otrpeAe nre:a:,z,r{Mrt orrlocr4reJrrruoro coAepxi almtr lrrlTu.s 6onr,ruoe
BHaqeHr'Ie r4Meror otrpeAeJreHrd.E trrBorotrr4qecr(ofo cocTaBa JrrLT!|fl B SBeAAr{brxar:lroc{epax. Ho, n co}r{aJreHuro, trr:llual:.,tIlaorotroB Jrrrrutn 6Li z ?Lia;;;;;;;
ctrer(rpax He yAaercfl paBpertrrrb. 

_B.n_e-p.nue B, lg64 r. Xep6zr t20l ;dA;-;;;;;
METOA ONPEAEJIE}IUfl OTIISItrJJI4' ULiIIY' IIYTEM I43MEPEEII.fl CMEtr{EHI{,'I IIE}ITPA
Tfl?fiecrr{ Iil H'ktu lrrtrutr f6708. Coornerctnyrcn{r4e zsrra6peuaa 6ntnu uut cAeJraHr,rl'rs 15 sBeBA rJIaBIrofi uocne4oBareJrbuocrrr B crrexrpaJrr,IroM r4HrepBaJre F-G.Barem no4o6urre ueuepenrar 6r,rru cAeJraHbr r4 Apyrr,rM\t rrccJreAoBar etrrrrMrt,.noropble trocro'rlHl{o,coBeprnegcrBoBaJII'I.rexgr4ny r4gMepegr{.rr tBo, 58, 59i.B 1969 r. rtonrrz [60] uprarraenvrr Arrfl arofi qerz ri"r.p6.ptr.rp r r"* caMbrMcyqecrBeHrro troBhrcr{Jl rosuocrn uaucperrzrt. ,(la 6orsurincrsa rrccJreAyeMbrx
anesA ltour,' roryqufl orHorrre'Ze uiiyLi, prrrro. ;yil. 

-ii 
colr{aJretrzro, y

"""9^y-::9 narvrepeunft, :6"ggl c ua6nro4enunvrrl \pyrux aBropoB.

^^3:":::"_ 
otrpeAerreHrft 6LifI:i trpr4neAeHbr o ra6,r-."8, 6o.unmzft Bec trprlAaH

OOJIEE I]OsAHUM I43MEPEHU,'IM. ?IE TA6IIAIIbI CJIEAYET, STO Y IIOAABJIflK)TqETO,

:i:Lrr::.rA_loAepxau.zg.6Li.npeue6pelrrzMo Maro ro cpaBrreur4lo c coAepx(a_
EIIEM 'LT. UTHOItrEHU.fl 6Lif7Li, OTJII4qHI,IE OT HYJI,E, UA6rIO4AIOtC,fl B OCIIOBHOM
flJl.fl MarHr4TI{O-[ereMerrHbIx 3Be3A. BoBlrorxuo, qro B aruoc$epax ETr{x 3BeBA.cyqecrByror ueo6xo4raMr,re ycJroBrlfi. Ailrr cznreaa 6Li.
,1.42
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1',20
1 ,83
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t ,55
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0,74
t ,60

t ,00
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-0 ,01
0,50
0,52
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0,32
0,39
0 ,55
0 ,00
0,04
0,03
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-0,01
. 0,00

:0r01
0 ,26
0,00
0,00
0 ,39
0,1,4

-0,082,0 [
0,03
0,23
0,59
0,89
0 ,10
0,46

-0,220,23
.0,08
0,04
0,01

n1
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631
631

631
631

631

63[

0,00 [63]
0,09 [60];0,00
0,45 [59];0,00
0,00 [631
0,05 t63l
0,00 [631
0,00 [60]

0,00 [60];0,05
0,00 [60]; p,10

0,00 [63]

0,70 [641
0,00 [63[

0,00 [631

0,00 [60];0,00

0,90 [641

0.46 164l
o;oo [6oi;0,05

t60l
[ 20];
[ 20];
[ 20];
[20 ];
[20];
[60];
136l;
t36l
[ 201;

1.201;
[60]
t20l
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lt0|
liiO l;
[20];
t5e l

[ 20];
61rl

l 20l;
t5el
t5e I

[5el;
[6zrl
[2tt] ;

I 201;

t5e I

l62l
[61I
lrisl

I[. tr4urepuperallrrfl Ha6ilIogaeuoro MalreprraJra

Br,rure 6sruo nonaaarlo, qro rra6JrroAaeMoe coAeplr{a:flue Jrrtrfrtr B arMoc$epax

paSJrr4rrrrbrx 3Be3A Merrferc.fl B AOBOJILEO IUIpOI{I4X IIpeAeJIax. Drra rae}reueuus

]4MeIoTBIIoJIIleo[peAeJIeIIHbIeSal(oEoMepHo0TII,ItoTopbleII0SBoJI,Ex]TnpeAtro-
JIO}I{I4TI,, AITO OIIIII tsbISBAIIbI ]IEI(OTOPbII\[I4 O6II'UT[I4 IIPUAII'THAMU'

Halr6o;rr,uree pacrpocrparlelll{e IIOJIyIII4JIa 11 llIIoTe3a, BLICIT&BflI{H&fl Xep-

Ozrom-tZgl, oro dce aneaqrr trprr poiIiAeIrr4LI tr{MeJrr4 trpr{Mepr'Io,oAI{IraKoBoe co-

;*;.il;;';riii,-a""rnoe n ero coAepmaHr4ro B Mer{BBeBAHoft cpe^e. B xo^e

aBoJIIoquIIIIoBepxHocTIIoecoAep}ItaHI4eJII{T!IflyI{eHI,I[aJIocr,'coSAaBaflTeM
auonur* ua6moga6uoe paBHoo6porre 

"o4tpntaHl{.fl 'Mrat{ 
B arMoc6epax paB,'I,q-

,rir* ,u"rg. Hurxe nonr,rraeucs o6'rncrrrarr, rrMeroqrdecfl Aal{Irbre o coAepffiaI.Ir4I4

i.,n," B 
'arlroc{epax 

BBeBA c roqr(I{ Bpe,rrfl eBoflroqr,r ,B.BA.

l. ft nacrosuleuy npeuerra B MelI{3Be3AIIofi 9p9Ae otrpeAeJleIlo coAep)1(a}Ize

rrrrruft B AByx IlarlpaBJrellr{.flx] B r{ailpaBrerll4l'r EOp-! 3,55Cyg' Pesynr'ra'rr'r

;"dft; ;i;6;.'ri. IIpu o,pe4er'.,uw Berl4qr4,,,-[Lil91l_"*:t-"reAtroJlo]Hr{rrr{,
rrro coAep,ranre Hurriqrag ua Co;ruqc rd B MeinBIleBAr'Io[ cpeAe oA],,na1oBo'

Balcs ,raourt 6r,rno r,rcuoru,BoBarr, BeJII{rIIlIrIy co^ep}r{aHr4fl HaJrr'ql'I'fl B Me)It-

3Be3AHOft cpeAe, onpeAeJreHilylo IIo JII4III{,fl}I IIOI'JIOU,eHIIfl' IIOCI(OJIbI(y ara Be-

Jruqlrlla }re yrrr4rbrBaeT r(aJrbqtlfl, 3aI(JIIOqeIIlIoIo B TBepALIX qacTI4IIaX' I4z ra6n' 4

cJreA.yeT, 11To BeJrr4alr{rra Me?r{sBesAHOIO COAep}ItaHI,ItI trtr1Tltfl 64USXa H }IaItCI4-

;;il;i^ tra6rro AeE,r;rlr B,arrerrrrnu co4e pxt i Lt\ttt Jrr.'trlfr B arMo c{ep a x BBSBA'

qTo IIaxoAl{Tcfl B oorJr acvT:,lr c BbrcltaBa}ruoft rr'ruoreaofi'

2, fipn r.Irrreprlperallr{Irt AaHllbrx o coAep}I{anvv ilu'ttttt' npeAcraBJrerrublx

"u 
pr.i"-. a, N,I,I 

- 
p;ccNtorpr'IM BB.BALT, EaxoAfltr$',ecfl ',a 

Eaqa,,b*oM ararre

,1.43
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Iu *'ro" I{cro.:EIIt{

E oph
55 Cyg

1,70
t 000

2,46
2,78

[661
[671

60
860 l'8 1 ,63

1 ,88

OBOTITqIII{: IIPU IIOAXOAE 3BE3A X rrrANUOfi UOCJIEAOBATEJII,HOCTII I,I BO BPEM.fl NPE-6,sa,r.rs na ueft. cor.racuo Xasmu [68] aneafia po*gurr."-noJr,ocr'ro noH-sexrunnofi. Sareu y fiee BoSrrr4Haer paAr4arr{BHog flApo, Koropoe pacrer, or-
TecH.E.fl r{OHBeHqT4rO BO BCe 60.rree nueurHr4e cJror{. ..(o rex IIop troHa cyqecTByer
r(oHBer(rlr4g, cyqecrByer r4 trepeMemr4Barrr4e. Jrurnfi, c uonepxuoorr{ nepeMe_
Fqe:c:_I rny6r, BBeBAr,r, rn ecilu B aro BpeM.rr reMtreparypa raM Aocrr4raer3'106" K, ro ,-urufr. paspylraerc.s. Sarelr BeqecrBo, y?r{e He coAepffiaqee
ilurufr., BcJreAcrBr4e r(oHBer(qur{ BbrHoctrrc.tr Ha troBepxHoirn. Teu 

"J"-"i* 
,fr"-

r.rcxoAr/rr yMeHbrneHr.re na6nro4aeMoro CoAeplr{ aE:prfl rr]firufl n arlroc{epu,,unu4.
floaromy oseHb Balr{Ho, AocrrlrneT Jrrr rei\rflepaTypa y ocrroBaurr.E HogsexruaHoft
3orrbr Aocraroqrro Br,rconoro SHaqeHr{rr, sro6rr pa3pyrtrrlTr, ru,tuft.ftax ronrxo. paAr{aruB,oe frApo pasoBberc'_cr4Jrbr{o, r(oHBer(qr.rfl rrpe*pa-
rqaeTcrr u rnrr,fi. Ha rroBepxlrocrra coxpau flercfl. Boanr,rfisoseurre paAr4arr,rBporo
.fiApa, ero pocr r.t ucseSH0Be[r4re KoHBeHrrasuofi o60nosHr,r [poucxoAsr y 3Be3Apasuofi Maccbr Ha paBrr4qHbrx aratrax. rloerouy_cneAyeT olr{r4AaTb, qro I4 yMerrb-
rrreEr{e noBepxHocTHOrO 

_COAep}r{aHrr.fl Jrrrr\tfr 6yger uporacxoAr4Tr, tro_paSHOrryy sBeBA paauofi Maccbr. Ha prac. 7 upe4cranneHbr aBoJrroqrlorrrrbre rpefir{ BBSBApaa.nl'rvuoft rraccLT BO BpeMfl trOAXOra H rnasuofi rroanu40rur*oro"rr. Daccarz-ralrlrble Xaarulr t68f (::qg*Hbte ilurluv), Erepo^,r.r It;;;p;;; Iodf "trrp,n
xonne) ra BogenxefiM!troru [70] (mrprax-ryrr*rrpirur.). ]It"p;;;'Iru:uutcrrpaBa Hapuc. 7 - rparrr4qa Xaarura; satrrrprxo"urrrra, o6.racrr, I o6ru"ru, rAe BBeBAatronEocrbro KoEBeKTT{BHa; O-6racrr,, Balrrrpr4xoBaHHa.E B r(Jreroqr(y, -' oo"aail,,rAe reMneparypa Ha ur.rrxuefi rpaHr4IIe HOHBeT(Tr4Brrofi aour,r y?rie Aocraroqga ArrrpaspyueHr,rfl il]1.r]n7fl. Teoperrauecxu rny6rnua r4 rrporfl)rrerruocrr,'aroft ,oru, fl1"_csr4Tr,rBailr4cb. oxashrsaercfl, rrro 4ra K4-M2 anes4 4rrrru ,pauu s nefi Har,r-6onruras. ILa puc.7 c.negyer, ,ro n uneu4ax c uaccoft qX* > 1,2iED;;;.-;-
B sBe3Aax rop.qsee' uelr F2, He AorIE{I{o yMe}Ibrlrarbca co4ep'xraHrre Jrr4rr4fl B rro-BepxHocTlrr,rx cJroflx Bo Bper{.fl aBoJrroqr.rr4 r rrasuofi uoire40rrareJrr,HocTr4 14Bo BpeMfl ?rir4,lrr, ua uefi. V eseaA c uaccofi l,Zb slJlo> $J?_ > 0,BOffg,r. 

".y sBeBA F5-K3, coAepll{aHr4e Jrurutr AoJririHo yr[eHr,rxarr,cr{ [pr4 rroAxoAeH uasnofi nocJlel{oBareJlr,Hocrr4. flpuueu yMeur,rrreHfie AoJr}rrgo 6rrrr 6onr,ruey 3Be3A C Uerrrmeft uaccofi. Teopraa [peAcr{aB];rBaer, qro Bo BpeM_fr upe6rrna-
HI4'fI BBeBAT'I ila fIasl1ofi rrocJleAoBareJlbuocru rre AoJr?riHo npor4cxoAr4TB Aalrrr-rrefimero yMerrrrrxeur{.rr--rroBepxHocrrroro coAcp}riaHrr,r rurmfl.iluoorrrq, y BBeBAc uaccofi SJ?_ < 0,8 $J?g, r. e. y 6ouee xo"no4ur,rx, uelr K3, rer{[eparypa y
OCEOBAIII4,fl }TOIIBEHTT{BIIOfi SOHI,T AOCTATOqEO BT,ICOITA AA}ITE Y 3BE3A, HAXOAflqI4XC,E
r'ia rnannofi IIocJIeAoBareJrbuoorr4. V nrzx yr{e}rblrlerrr4e rroBepxuocr}roro co4ep-
iltal{I4'fi Jrurmt{ IIaqr4Haercfl SaAoJIro Ao noAxoAa H rnannoit [ocJrcAoBareJrb]rocrr4
14 npoAoJrlr{aeTcfl U BO Bper{fl npe6rraaura.fl sBesAbr na uefi. 3ru area4r,r AoJririr.r6rI4I\IeTL OqeHL HI4SHOe COAeplItaHI4e II][I.I],,fl.

Ha6nrcAaeuoe coAep,'ia.',rre rrfitu, n atuoc$epax BB.BA uasnofr nocJreAo-
BareJrblrocTr{, npeAcTaBJIeHIIoe Ha pl4c. 3, xauecrrerrHo corJracyercfl c r4BJro-
)IierrHLIMId BLIlre TeopeTlaqecnurfla pacqeTaMl4. Ftan ynie orMesaJrocb Br,rlre,
BBeBAbr rr'rna T Tau, FU Ori ralteloi oqeHr Bbrcor{oe co4eprriar.rr4e rrurrrfi.l rrptr-
fft11t::joe_coreplr{ar{r4ro rrr4rr4rr B Me}Ii3BeBAnoft cpe4e (crtn. prac. 3, ra6t.'11.t7rtr SBeBAbI oqeHb MoJroALre r4 HaxoAtrrcfr ]ra cTaArrI4 oBoJrroqur4 rrprr rroAxorex rnanuofi nocJreAoBareJrr,HocTr4. ouu erqe He I(OrrrJrr{ Ao 30Hbr, rAe npoucxoAr4ryMeHr,merIUe noBepxHocTIrOrO COAeplrrarrI4.fr IIfrTrlfr,

Aflfl o0riqHrrrx BB.BII rlannofi ,,oc,reloBaroJr E,rocrrr F0-F2 rrlrr Br4Ar41(cn'r' pr'rc. 3) rarlne Br,ICoHoe co/(epliarrr4e Jrrirtrltrl 6rraeHoe H r{e}r{BBeBAHoMy.
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Puc, 7, auolroquouurre TpeRr4 AJrff aBeBA pa3Hbrx l\racc IIp],I rloAxoAe n rnaBuoii lIocJIeAo-

BATCJlL,HOCTI{

3ro anea4r,r cpaBrrllTeJrt,Ho 6orlrlr4x Macc, y lrr{x rle 6r,rJlo Blrropaul{.a trr\trtttr
nprr troAxoAe K rJlaBrroft ilocJreAoBareJlbl{ocrl4.

,[,ln aoea4 F5-i(3 BrrAln{ [ocretreHr'roe yrrerlrllrerrve Jrltrlttt, r(oropoe B IIe-
tou o6t.ncn.EeTc.fl BDItopalII4elI iltn1utt eil{e trpl4 lloAxoAe SBeBALI rt rIaBHoft
rIo cJreAoB aTeJrbHocTI4.

3. Sasucilrrocrb yl{eubrrrerrrrrr noBepxuocrrloro coAepH{aulzfl Jrtrrrtlfl 01'

rvraccrr ygo6rro r{Byrrarb, paccMarpr4Bafl cxorrJrerll4.rl BBeBA. B ur,rx Mlr l4r{eeM

BBeBAbr oAHoro Bo3pacra, rro pa3rrl,rx MacC. EcTb 6o,nr,uroe qI4cJIO pa6or, ngcB.fl-
qeHr.rbrx olpeAeJrer.rr{rc coAep}r{aH]/-tr rrttrutr B sBesAax paslrDrx cttorJrclr.ufr.[22-
24,33 lr Ap.l. I-Ia pr,rc. B upe4craoJreHa BaBrrcmMocrb orlrocl,lreJrrrloto coAep-
lriaHrd.E JLLrTmtr oT cneRTpaJrbllolo I(JIacca AJIrI SBeBA CI(OnJreUr,ra l-rna4bl i4 rpy[-
uur llra4. l\,Iur uuqrarr, arro BBeBAbr 6onee ropnqtrre, aler{ C0, rarreror npI,INIepHo

Tanoe )Re coAell;IiaFrue JIIdrIdtI, rtan 14 B Mell{sBeaArroft cpe4e. fl.oa4uee G2 rra'rr,r-

flaercrr 6srcrpoe y]\,reHr,rflerrue coAep]r{aultrr Jrtrrltni rI B BBeBAax [( co4eprrtanrae
Jrnrr4.E yirie roqrr.r n 1000 paB Mer'IrIrIe, qeM y anea4 F. I{a prac. 9 upegcran;reHr,t
BaBr4crrMocrrr orr{ocr4reJrbrloro coAep}riaFrr4fl trrurutr ILi/Cal or cnenTpaJrl][Ioro
nJracca AJr.rr cnorJrenraft NGC 2264, flcstu, flten4rr. Mr,r nz4rau, rrro Ilx o6rqrafi
xapaxrep uo4o6en BaBracl4Mocrv Errr BBeBA pIB cl(onlleul4.fi lua4u. Ho ecrt
cytqecTlrerrrroe paar.r4rrr4e. Snea;inr ETrzx cnorrJrenrarzf uuerot 6onrrue Jrlrrl4fl rIeN{

BBeBAr,r rra cr{orrJrer{zr luaqr,r roro me cnenrpaJlbrroro I{JIacca. flocno,ur,rty
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Pre. 10, lCogeprxauue lilllr:lrq ArIfi
BBeBA ABuxtytrIl,Ixcfl cxonnennft Clr-
pnyca (rouru) r Eonsmori 1\,Iegaegnqn
(HpyxrHu)

JJ L6 f"

F01 Z F567BGoZG58 K01 t40I 1 5 4M5
M0z

BoBpacT Bcex rpex cnouneuzfi Merrblrre BoapacTa fza4, ro yr(aaaHnoe paaJru-
q.fle o6\,trc]F'Eerc.rr retr{, qro y BBeBA ft2a4, uo-u4Ar4r{or{y, Mexa}rr43r\{ [epeMe-
IrII,lBaHIIfl BeIqeCTBa 4eftCrnOnal AOJITflre, qTo I4 npllBeilO K 6OIbXrI4I,I I4SIIeHeHE-E1U
coAepH{arr 14.fI trrltT ltr.fl .

Ha pzc. 10 71ana BaBrdcr4r,rocrb coAep?riarrttrr rruTrrlrr ILi/Cal or crrexrpaJrr,-
Horo r(Jracca ArIrI BBeBA AByx ABr4ir{ylr,r4xc.a rpyn[ - Cuprayca ra Bo;ruuoft
Nlegnegrzqrr. Ona ranlrre xopo[o corrracyercfl c BaBr4cr4]rocrbro AJr.fl laag"
IJa pzc. 9 lr 10 BaBr,rcr4MocTb AJrfl BBeBA T4B cnorrJreHrax ftaa4r,r trpotseAerra crrJrour-
nofi tuu.ueft.

Ha prac. Il m 12 npeAcraBJreur,r alraJrorr4rrHrre BaBr4cr4r\[ocrr{ tLi/Ca) -Sp
J(Jrtr r{oJroAoro 14 craporo r{aceJre}rr4fl Aracxa. flpraua4nenrrrocrb BBeBA r( paarras-
IrbIM rraceJrerrr,r.sr\{ Arrcra Basra y Srrena 17L,721. Bce arra BBeBAbr r4r{eror BoB-
pacr B cpeAr.rerl 6olrure, qeM Boapacr I'uag. I{an u rra pr4c. 9, ur,r Br4Ar4M, sro
AJI.fl oAHoro 14 Toro )rie clenrpaJrbHoro nJracca 6otee crapbre BBeBAr,r r4rferor
I{errrlnee COAep}riarrue ilvrr4tr. Eo.nee }rarJrfrA}ra.fl HapTrarra B pasrrrrrle 3rr4x
BaBrrcl4MocTeft npotnnxerc.g, Hor4a tr{br rrx trpe4cTaBJl-fieM B BIdAe rrdcTorpaMM
(puc, 13). tr4 uanoneq, nau6oree yBepeHrro pasHr4r{a B Boapacre r4 B coAepiriar.rr.rur
JtMTMn trp_ocJreTr{r4Baercrr AJrfi caMbrx crapr,ix anea71-cy6HapJrr{noB, BoBpacr no-
ropblx 1.0r0.ner (ux ororr4ecrBJrerrrre r{br BBrrJrr4y Cau4e4rHa r,r Errerra 173,14)7,
u Atrfl r{oJrol{lrx areag T Tan, zx BoBpaclr 5.106;rer. 3ra aasucut\locrb npe;1-
oraBJreEa Ha plrc. 11r. Crapr,re BBeBAbr rat{eror co/lepiriaHr4e Jrr4rr/rfl B cpeArreM
s 50-100 paB Merrrrrilee, rrelrMoJroAbre. 3Ta eanonorrcprrocrr, HacroJrbno qerr{afl,
rrTo oHa IlpofBJrrleTcfl Aallte TOrAa, HOIAa l\rtr IdCIrOJrrrSyCI,I I{OCBCHIJT,Ie XapaHTe-
pr4crr4ltl{ AJr.E olpeAeJrenutr r\lroJroAocrrt r4Jrr4 crapocrr4 BBeBAr,r. I-Ianpruep:
BBeBAbr c uanoft npocrpaucrsefiuofi cnopocrrrro - rroJroAr,re BBeBALT, c 6om,-
rnoft upocrpaucrneuuofi cnopocrbro - crapr,re BBeBAr,r. Itrr1e n 1975 r. Xep6ur
[23] sauen, qro /trr.n BBeaA-napJruror F5-GB c ua,nofi rpocrparrcrseiuofi
cxopocrr,ro coAeplr{anr4e rtrrufl 6onnuroe. Ilponepran ETy noppeJr.sllrrro Ha
6onsurolr [raTeprlaJIe, MLI rrolryqr4Ju4 rlerxyro paaHrdrtry B ooAepliautrti Jrm'rntr
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l'rrc. 11. Cogepmanue rvrrta [ns
MoJro[blx BBeBA Ar.rctta lauaxrunu
Cnlomnag Jrrrslrfl - 3aBr,rclrMocrb trirq lfiaE.
.I - BBeBIbr firaccoB V-IV;
2 - r{fiacca III

lr
?r't l'"

1"., \
o6artt

ttrili:? ?'
IY

lrlrllilrrl l l

68025 I l{01 1 Sp E-V
[5[ K01 57M0 ? 5[

TOJrbno AJr.fr 3Be3A B CrreHrpaJrbHoM rrHrepBare G0-G2. Peaynr,rarbr trpeAcraB-
Jrerrbr B Br{Ae rr{crorparurt (puc. 15). ,(auunre o [pocrparrcrBeHr{brx cxopocrrx
BBflrbr r4B 175, 761.

3asucuMocrr4, rrpeAcraBJreHr{bre Ha pr{c. 8-74, troxaarrBaror, qro oruocr4-
'reJILHOe COAepE{aHr4e ilUrrllfl. MO}r(eT CJry}flr'rrb AOBOJTbHO rrerHuM KprlrTepr{eM
BoBpacra. Ha puc. t6 aru BaBlrcrdMocrrr rrpeAoraBJrerrrJ BMecre rra oAHoM rpa-
{uxe cxeuarlrtrHblMl,I Hpi4Bbrr{rr. flprz uomoqu raxoft cxelr},r Mo}r(Eo opraeHTr{-
poBoqHo rrpeAcKa8arb coAep}Italrv.e Jru'tit$ e aruoc{epe SBeBAbr, ecJrrl }rsBecreH
ee BoSpacr.

4. B qerorvr reopr4fl BuyrpeHrrero crpoerrfifi BBeBA xopouo o6tscuser paB-
lruurrn B coAepx(arru\t Jrttrv.r n aruocrlepax BBeBA rnannoft [ocJreAoBareJrbHocrr4
,gei,icrnzelt HorrBer(qlrrr, Iro ecTb oAHo Ba)firroe pacxo?r{Aenne. HaH orMerraJrocLr
nrtrue (cu. puc. 7), AJrrr BBeBA r,naruoft trocJreAoBareJrr,Hocrr.{, ropruefi, uelr
K3, ue AoJrlr{Ho yMeur,ruarbc.rr coAepffiar.rte ilvrutr Bo BpeMfl upe6rrnannn ua
rnangoii ilocJreAoBareJrluocrrt, rrocnoJrr,Ky reMneparypa y oclroBaHr{fl KoH-
sexrraBHofi BoHLr HeAocrarosua Arrr paBpyrneu:lln trrrtufl.. Taxrau'o6paaou, co-
Aep?fiaHl{e r,lrtufl n aruoc{epax BBeBA F u G rrasHofi rrocJreAoBareJrbuocrrr
He AoJrlr{rro aaBr{cerb or BoBpacra. Ho ua6nroileunfl. rror(aarrBaro'r o6parnoe
(crr.r. puc. 9). Tlanectno, qro lr n lua4ax r,r n flnen4ax BBeBAbr r.lrna G yxe
HaxoA.ETc.E Ha rilasuofi ilocJreAoBareJrr,Hocrlr. 7I s roM rr B ApyroM cryrrae
oHrr yme trporrlJrrr BoHy nouBenqrrr4 trpr{ troAxoAe r rlasuofi nocJreAoBareJrr-
HOCTII I{ He AOII}I(UI,I 6Oree raCrrLITLIBaTB yMeHbrUeHI{tI JMT:,z,fi n arUOCsepe.

,748



Pu'c, 12, Cop,eprxaune nlrruE AJIE cra-
pbrx BBeBA gzcna lanantznn
O6oaua'.reHufi re E(e, qro r.l na puc' 11.
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Puc. 13. Orroczrerr,roe pacfipeAeJrerr.re BBe3A I'r,ra4 (cu;rorrfiarr Jrr4rrr4rr, ru:69), uo,no-
Abrx BBeBA 4ucfta l':,uanrr,rxr (mtpuxoBa-rr Jrr.rur'rfl, ru: 74) rr craprJx BBoBA Ar.rcfia fauax-
rtrHrr (mrplrx-nynnTlrpuar Jrrrui{rr, n : 76) rro coAepx{aErrro Jrrrrrr.E
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Pnc. 14. cogepxaurae Jrr{rr{ff B.arMoc$epax MoJroArrx aneeA T Tau (rouxu), t - 5.l0ouerri crapux ereag-cy6xaptuxon (rnagpirraxra), , - 1010 uer

An /n
4,t

Puc. 15. Or:socrar:emnoe pacfipe-
AeJrertre BBe3A c 6ommzur u ua-
JrbrMr{ trpocTpaEcTBeEEbrMtr Cnopo-
cr.EME trO COAepEtaEr{IO JItrTtrfl
Cnlromnan ulrur,rx -o 4 50 xnlcex,
n : 702; mrpuxoBag - o )7 50 nn/cen,
n:60

Puc. 16. Sasr4cuMocrz coAepl$a-
Erfi. Jr]j4,rfrfi. or a(boeRruBEot TeM[e-
paTyp6l AJrrr BBeBA paBEErX CRorrJre-
HI{I4

I - NGC 226t!, 1,5.106 ler; 2 - T Tau,
5.100 rer; 3 - IlJIe.sEbr, 8.10? ter:;
4 - fl-ctt, 3'106 [er; 5 - IuaEbr
(8,7.108 rer), ABlr*(yqeecn cftorrJreHr,re
EoJIbiloft MeAeeAr.rqsr; 6 - EBr.rH{yrqeecE
cftonJlerrrre Cupuyca;- 7 - cy6ftaprfiHr.r,
1010 rer40 sp
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tr{ reu He Meuee y 6o.nee crapbrx areag G rra cltonJleuua fma4rr lrururt Melrbrrle,
rreM y 6onee uouoAbrx SBeBA I[3 cltotrJreHag Illen4r,r.

Enle 6o.nee uarJr.rlAllo aro LIJIJIIocrpr{pyer puc. 17 , rra r(oropoM rlpeAcraB-

Jrel{r,r 3aBr4cr4r{ocrr{ }rBr{e}IeHl4fl cOAep}r{aHI4fI Jrlytufr or BoSpacTa AJrfI SBeBA

rlanuoft trocJIeAoBaTeJIr]rocTra 6otr,urrax uacc (r. e. SBeBA cnenrpaJrbrrblx
nrraccoB FB-G2) !I MaJILIX uacc (I(3-I(6). Mn BI4AIIII, Bo-IIepBLIx, qro B 3Be3-

4ax 6oluulrx Macc illt'tutt 6onr,ure, qeM B BBeBAax MaJrlIx Macc, Bo-BTopbIx, qro

co BpeMeHeM Jrrirrr4tr B SBeBAo crarroBrrTc.fl }rerrEme. 71, r-rperrrzx, 3TI4 SaBr{cI4-

rrocTI4 rroItaBbIBaIoT, qTo Br,rropaHr4e JrI{TI4.E CO BpeMel{er[ [poI4cxoAr{r no-pasHor,Iy:

AJrfl BBeBA 6onrurax Macc oHo cpaBlrr{TeJrbuo He6orbrroe r{ trocreneH}Ioe, a AJI.fi

BBeBA MaJrr,Ix rracc - 6r,rcrpoe, rorrrr4 cxauxoo6paBHoe. tr48 puc. 77 BI4AlIo, qro

AJr.E BBeBA OAIIOIO tr{ T0IO ilie CnOHTpaJILtrOIo HJIaCCa, uO npo6r,rauU4x paBIIoe
BpeM.s na r.nauuoft trocJreAoBareJrbHocrr4, coAeplnaHr4e Jrttruft paanraunoe. 0:ro
oSrraqaer, rrro cyrqecrByer neper[eIUr4BaHr4e Betr{ecrBa B}Iyrprl SBeB/.(bI, no npafi-
nefi nepe l,reiliAy paftonaura c T ) 3. 106" K r.r ocuosaurrer{ I{oHBentrannofi sourt.
3ro1 lrexaur4al'r nepeMerrrlrBalrrrrr AoJrlr{e}r 6r,rrr, lreuee a{$eHuanurrM, qeM I{o}I-
Ber(qr.r,r, r4rraare oH IroBJIr,LfIJr 6u cyrlectnellHo Ha rlepeHoc Srleprulr BHyTpIr 3Be3-

AhI 14 rra aBOJIIOI{I4rO 3Be3Abr.

flraxe [77] cqtrrraer, qro rrepeuerrrr4Barrrre BetqecrBa BBeBAbr rlocJre npenpa-
u{eHr4.E nogBer{qrarr Mo?rier BoBHLIT(Hyrb l'ra-aa 4rz{SepeHqr4aJrb}rolo Bpaqelrl4fi
BBeBAbr. Ou ripe4uotolrir{Jr, qro yrJroBarl cnopocrb }Ie ocTaerctr nocto.nnnoft
BAoJrb paAr{yca sBeBAhr. fl4po u o6oro.rxa r4rvreror paar{r,re cxopocrr{ Bpatqeul{r{,
u IIa rparrr4rle Melr{Ay HrrMr4 BoSrrr4rr(aror cr{[br, Bbrsr'IBarotr{I{e 4u${yararo Betqe-
cTBa cr(Boar, o6olouny, B peByJILTare fioTopOft z uporacxoAl{T yMeHbIIIeHIIe

coAeplr{aHr4.rr rurun r aruocsepe. c,ne4yer orMerrlrb, -rro }tourr4 [78] ra Bau gerl
Xesen u }tonrra [79], paccrrarpr4Barr BBeBAbr coilrrealHoro rl{Ira B cr{ofiJrenl4.flx

flrengr,r, fuagrr r{ ca}Io Connqe, o6uapy;nrall4, qro rr coAep}r{arue ilurtrlfl,
r{ cnopocrr, Dparr{eur{fl yrlerrbrrrarorc.E c BoBpacrorr. trllcuonlay.rl AaIIIrbIe ta6r. 1

Ar.fl Berrrrrr4u It-i7Cal AJrrr BBeBA rJraBrrofi rrocJreAoBareJrbl-Iocr]r r{ AaIrHEre Yenry-
rr,r lr Oyuy4a [80] a"na Be,'lr4ui4r cl{opocrcfi BpatrIeH}4trBBesArsinl, mrt.nocrpo-
rdJrr{ coorBeToTByroulrze rl{crolpat{Mbr AJIfl BBeBA I{aJIofi a sind --( L0 nat,lcerc

u 6orruoit u sini ) l0 nalcen cxopocreft BpatrIeHId.rI. fractorpaulra rpI4BeAeHa
Ha pr4c. tB. llpone4eHuoe HaMrr couocraBJrerrr4e He AaJro qernl,rx peByJIrrraroB.

5. Ha flpr4rlepe BBeBA-rr4rarrroB r{Jracca cBerl4r\,Iocrrr III uorrtuo yBI4Aerb
I(apTr4rry yllelrbrrreHr4fr Jlrrrutr [pr4 orxoAe 3Be3I( OT r;tannofi rocJIeAoBareJrb-
Hocrr,r. Jlpra o6cyniAelrr4r4 BaBl4cr4Mocru ILi/Ca1 -lg T, (puc. 5) Iry?riuo rlot\r-
Ilr4TIr, qTO OTI4 SBeSAbI y?rie AaBITO OTOIIIJTT4 OT TJTaBEOfi IOCJIe/\OBaTeJIT,IIOCTI4.

Ha orou ararre B BBeBAe orrtrrr, BoBHr4Haer 6o.nr,ura.g r{oHBeltrrlRlrafl Bolra,
rracryrraeT cr4Jrlrroe nepelIeIrII4BaIrI4Ie r4 ,ilmrufr cropaer. cpe4n BBesA I{JIacca
cBerr4r[ocrr4 III oAuoro 14 Toro ]r{e cfieltrpaJrbrroro rllrra Moryr 6r,rrr, aneagu
paaJu4rrHbrx uacc. Srralr qacrrdr{Ho o6t ncsserc,rr ulr4poxarr Ar4crlepczfl ua puc. 5.

fl,;nx raurepnperallrdr{ Aaur'rblx na6rro4enrafi, npe4cranJreHH},Ix Ha plac. 5, nprn-
6erueu H pesyJrbrarall Teoperr4cecnux pacqeroB. Ha pnc. t9 npe4craBJreulr
corJracuo pacrreraM l46esa [81, 82] aBoJrrorlr4orrnbre rper(rl BBeBI( paarrblx Macc
trprt orxoAe or rranuofi nocJreAoBareJrbrroclr[. Illrpuxonr,ruv. tttrrrufl\ttrt coeAld-

IreHr,r rorrnr4 Ha TpeI{ax, rl(e BcJreAcrBr{c noHBeHllr4rit Bo Bpelffl ano.irroquonuoii
craAI4I4 rr{rarrra rrepBoHaqarbHoe coAep}rra}rr4e Jrr4Trr.fl n aruocdrepax BBcSA

yr\{errbrlraJrocr, ua 0,1 ; 1,0; 7,4; 7,6 n .norapradrue, T. e. coAep}riaHrle Jrrrrl4-fl co-
craBJrrrJro 80, 10, 4 ra tranone\, 2,50/6 or uepnollaqaJlr,Horo. Ito npenreHl4 re-
nraesoli Bcrrbrlrlnla, T. c. ripI4 nepeMerre /IBId;,rierrldrr y Beplxrrrr rpel{oB, B arr{oc{e-
pax BBeBII AoJr)rir'ro coxpaHfrTE,crr Menee 20/o or uepBoHarlarblroro HoJlr4qecTBa
Jrarrrrr. Tanralr o6paaou, rpu rreper.oAe or rr4rauron Ci0 H r]rralrraM K3 co4ep-
)rtarrlle JrrrTufl AoJIlriHo yl{errLlrrl4Tr,c.tr Ioql'Ia na 2 nopn4na. flpanrrauecxrr MLI 0To

ta Ha6ilroAaer,r, ecJr]4 paccMarprrBarb roJrr,Ho BepxHroro rparrr{qy BaBr4cr{r{oorr{
ILi/Cal - Sp na puc. 5. Taruiu o6paaou, coBpeMeuHar{ reopr4fl nnyrpeHrrero
crpoelrl4.rr BBeBA IrerrJroxo o6r,ncnset na6rroAeHr4.rI.

Ho, c gpyrofi cropolrbr, lla puc. 5 unr uragrart Ar4arraaoH BuaqeHr4fi [Li/Cal,
goxognrqrafi Ao 3-4 fioprrAr(oB. llonr,rraelrcrr ero ral{}r{e o6rncnut't'.,[,.ta eroro
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Prrc, 17. llsMeseurre roBepxEocrEorofbogepmanfrfl'tarral c[aoepacrorr pna[areag paBEErx
crreRTpaJrBEEIx RJIaCCOB
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Puc. 18. Oruocurenruoe paclpeAeJreurre BBeBA c .6onrmzuz .r4 MaJrhrMtr cropocrfiMra
BparqeHrrrr IIo coAep,{{aHulo Jrrrrlrrr

CIIroInEaE Jrr.rEr.rfi - o sini ] llx,tt/cen, n:67 Etrn X'0- F8 t n :26 AnE G0 - K5, rurpuxonar
irr4rr!4ff -- o sini( l0 nn/cen, n : 39 ArrE f0 - F8 ra zr : 55 gns G0 -K5
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puc. 19. Eaouroqrouubre rper(tr AnE BBoBA paBErIx M_acc trpr( oBoJlroquE trooJre rJraBEoft

trocJreAoBareJlbEocrtrr paccitrraEEbre ?I6esorr'r [81' 82]

paccrvrolprill BneBpbt roJtt,I{o I{aJIblx I\Iacc, Ilallplii\tep tSJtO. Hapuc. T urr SllAuU,
qro ECe aBoJtrclu4cllEEre rper{r4 AJrfl BBeBA rraJIbIx r{accI4Ayr rlepe3 o6Jracrb 60rr,-
IIIofi HoHBeI{IIr4rr, rAe rrpor4cxoAl4T neper{elII4BaHr4e LI, cJteAoBareJrbHo, yl\[e]Ir)-

IneHZe CoAeplI{a}Il4.tr lrttTlttr B aTMocdlepe 3BeBALI eqe ilplr IIoAxoAe I{ IJIaBHOIZ

noCJreAoBareJIr,HoCTtr{. tr4 uootolry BBeaAbr t{aJIbIx Macc etrle Ao rloAxoAa It ao}Ie

BOBrrrrl{HoBeHr4fl r(oHBeI{III4I4 B 06JIacTI4 II4IaHTOB 6yAyr I4NIerb Co/Iep]riaHr4e

Jr!7TLlfi B CBOT4X aTMOC+epax B t0-50 pa3 r\{eHr,rlec, qeII 6olee naccraB}Ibre SBeB-

ALr. flepeMerrrr,rBaHtrre irie BetrIecrBa rra craArrrd rr{raHTa rIpI4BeAer H I(aJIr,Hefi-
IIIe]ry yMeHblxerruIo coAep]riaH:lltr JrmTrlfr B arrroc{epax 3TI4x sBeBJI. A, Bnaultlt,

Ha pr{c. 5 ur,r uotner{ Ha6rroAarb Ar4anaaorr r4BMeHeI.rrr.rI coAep}I{aH\rn JrtlTlltr
n aruoc{epax II4IaItroB Ha 3-1r noprtAl(a. I4ratr, 6onr,uryro Al4cnepclalo CoAep-

)r{aHr4fl rrur]rl.fl B aTMoc{epax 3Be3A crrer(TpaJrbrlbrx nJraccoB G2-G5 Br,ISLrBaeT

To o6crorrreJrr,crBo, qro B arolr crenTpaJrblrorvr I{HTepBaJre MbI }Ia6irroAae}I
SBeSAbr paSEbrx Macc 14 SBeBALr, HaxoAfrtrUrec.fl I{a paSHbIx aB0JII0qI'IOH}II'IX IryTfL\
pa3B!lrr4fl, T. e. BBeBIbr, HeAaBrro ororrleArllrre 01' rJraBlrofi [ocJreAoBar"I]_"o"]I;
y r{oropr,ix JrraTl4fr B},rropeJr, r-ro rre Becr,, r{ BBeBAII, y}rie AorlreArnr4e Ao feJrr4eBol4

B0IIbIIIII{I4 I,I TeIIepb BosBpANIAIOtrII{EC,g OIIflTb H TJIABIIOfi IOCJIE}IOBATEJIbHOCTI4;

TaI(I4e aBeBALI yCneJIII IIOTep.rITL rrOqTI4 SeCs Jllaruft.
Oco6euso rrHrepecHo oqerrr4Tr, coAeplnarrr4e Jtttrutr AJr.rI BBe3Abr lra ee 3Bo-

JIIOI{I4OITHOM nyTI{ I\{e}riAy IJraBHofi rrocJIeAoBaTeIbIIOcTLIO 14 BeTBbIo I[raI-IToB.
Ho oro oqeHb rpyAHo, TaH HaH Bper\{.rr E(r4BHr4 BBeBAbr B aror[ r4HTopBaJIe oqeHb

Roporr(oe. o4uaxo IIEI r4l\{ecM eAr4HcrBeHrllrft cryuafi cne^}Tp1{blf-4nofiuofi
sneagrr cu Aur, cocro.flu,efi r43 AByx rl4raHroB - FB III u GB III. Ee uepuog
o6pau,eurzn cocraBJr.ser 105 4neft r{ rotsopr4r o rotr{, arro BBeBAbr pacrroJlotrteubr

AoCTaToqHo AaJIeHO ltpyr. or APYIa, rlro6bl npI4CyrCTBI4e OAHOI9 He BJII{flJIo Ha

aBoJrloUr4ro ApyIoIo. Itouuorrenrr,r A u B rzuerot o\ufi.rr ror ?Iie BoBpacT, np[-
MepHo oAr4rranoByro Maccy -2,9 $Io, a coAeplnaHue lur:,Ifl pasHoe. cornacno
IVlepvanr [38] xor'ruonent'FB III r,iueet iLiictl - 1,40, a G B III - [Li/Ca] :
: 0,20. Bannepcrefiu [37] o6r,scnser pagr]rrrr4e B coAep]ria]rl,Il{ Jltr[rrr.fl reM,
sro 6oree nosqnrafi nol\{rloHe}Ir GB III y}Iie BoIneJr B Bo}Iy, rAe BcJIeAcrBr{e
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I{oIlBeI{qI'II4 trpoucxoAl{r yMeHr,IneHi.re coAeprriaHmfl Jrmrvrr, a HoMloEeHr F8 III
etrIe He AoIrreJI 4o aroft aourr. Cor.rracHo prac. {9, r4e rraHeceHr,r reoperr4qecr(r4e
TpefiI4 oBOJTIOqI4OHHOTO tryrr4 3Be3A? CJreAyer olrir{Aarb pa3ilr4qr.re B coAep?r{aEr.rr4ilmr[r onoJr-o 0,8 n .rroraprzsue, .rro s Haxofi-ro crrrrru* corJracyerc.E c'na6.rrro_
AeHr4flMr4. Ha6rro4euu.fr B eroM cJryqae, KaH u s 60nbmuHcrBe Apyrux, Aaror6olr,mee paaJrr4qr4e, seM fipeAcnaabrBaer reoprafl.

6. Ife6orsruoe pacxoiliAeHr4e r{e}IiAy reopzeft ra ua6nro4eur{.EMu Mbr r{MeeM
B crysae rleHoroplrx anea4-cy6rrarauroB. 

^B 1964 r. rzccle4yn rrecr{oJrr,r(o Bbr-
colroAr,rcnepcr4,Hr{brx cn-e*rpoB (D :7 Alaru) cy6rurarra 6 Eri (i(0 IV).Boapacrr{oroporo / : 1010.rer, Houru [34J noryuuJr BHaqerrrae tli/Cal ':0,25,
T. e. coAepir{aHze Jrrtrutr B ero arrfocsepe 6orrrue, qerr na co.nuqe. 3ro uporu-
Bopeqrzro ycraHoBr4BrrreMycfl tr{r{er{r4ro, rrro paB BBeBAa craprtre Co.rruqi, ro
Jrurut{ B ee art{oc$epe Aotx.no 6r,rrr, ueur,Ille. Sareu y4anocu o6orapy;Hrri
etr{e* fl ecHoJrrxo cy^6^rraraHroB c uo406nnru coAep}r{aHr4eM Jrr4rr{.E.

. ^^Fllr^.!.fefiu [28] ryt 1pe] cy6rzranros - FID I477ZZ G0 IV, HD
169392 G0 IV u94 AqrIJD 219834 C5 IV, Earrrerr, sro orEocurerrrrrroe coAep-
)r{arIr4e ilurrffl- sHasr4rerr,Ho 6onrrue corrIe^sHoro. Xep6ur z Bolrs ',l',3bl

zByqailr4 go]trepE{arr.r4e ilurrtft n arlrocdrepax 72 cy1rufaHroB F6_K1 IV b nrac_
caMr4 or 7,2 go 7,4 $Ilg.,I{.na 6orr,rula;cr:sa cy6rrn"aroroB orro rar{oe }He, r{a11y BBeSA IJIaBrroft nocJreA0BareJrbHocrr4, no s arMoc{epax Her(oropbrx mg flux
coAeplr{aHr,re illrrutr u_l0 pas 6orr,ure, qeM Ha ConHqe. Anropo, BLrABr4raror ABatrpeArroJror{esus: ilu60 jfiurufr po}r{Aaerc.fr cefisac u uroroc$epu ,n"r4ur, ,1160
IrbII{err}II4e cy6rzranrr,r noo6qe nepBouaqarbr{o r4MeJrr/r [or]bl1ue11lroe coAep-
)r{a}rr4e ilrirtLfl., I4 necruorpa rra ro, qro traTraft B r4x arMoc{epax uurrop"r',,
trepeA rIpI4xoAoM rra rJIaBHyro nocJreAoBareJrr,Hocrb, ti Bo Bpelr.E orxoAa orrnasuoft uocJIeAoBarerr,Hocrr4, Bce-Tar{I{ y arl,rx BBeBA JrI4TI4fl ocraJrocb eule
o_seHrr Mqglg, 6orr,rue, qeM cefiqac na comrqe. o4naHo pa6ora, BbrtroJrHerrHa.E
@racrou [27] al'- F Hyi, rporuBopeqr4rr EroMy rrpeArro.roEieHr{ro. @r;;;;p;:
AeJrr.rJr He ToJrbr(o orHocrdreJrr,rroe coAep[taEr4e JrZTr4.s tli/cal : 1,00, uo u
orHocr4reJrbnoe coAepx{arrr4e r{sororroB Jrr{rTl.E ('Lil?Li : 0,45. }tan uanecruo,6Li oseur 6ucrpo pagpyrtraercfl, a pag orr Ha6JrroAaerc, ceitrac, Aa eqe s 6orr,-
lroM fior}IqecTBe, BHaqr4T MOETHO AOnyCTr4r],, qro nrarrzft B SBeBAe O6pasonanca
HeAaBHO.

7. filn ]rrrreptrperar{r{r4 AarrHr,rx ua6;nro4enr,rfi, uo.rryuer.rHbrx AJLfr BBesA-
cBepxfr{tarlron (cm. pzc. 6), lrr,r n o6rqrax qeprax Mo}rierr paccy?r{Aarb ran }ne,
KaK r4 AJr.fr 3Be3A-rr4raHroB.3nee4r,r-cnepxrr4rarrrbr r{Meror rnraccy 5-15$Io:Itax u y sBeBA-urItalIToB, y HI{x o6pasyrorca rry6oxrze Hor{Ber(rr4Br{r,Ie BoEr,I
trpr4 noAxoAe K creHrpaJrrrHrrM r(Jraccar{ GB-I{0 (cnr. prac. 1g). BcneAcr.nrze
KorrBeltqurr lI roperrl4.rl Jrurufl Br{yrpr{ BBeBAr,r lrr,r ua6,trro4aeM yMerrbrrrerrr4e
rroBepxHocrr{oro coAep}r{a]Juft rlurufr rrpr4 trepexoAe or rop,Eqr4x sBeBA n 6Olee
xoJroAHLrr{ (cu. uepxnroro rparrr4qypactroJro}r{eHr,rflrorreH r.rHpy}HnoB ua pzc. 6).
cre4yer^aaMerr4rr,, arro /(Jrrr rroAaBJr-rrroqero 6o;nrurzoarnu 'r'n"rA-cBepxrr4rar{-
ron_F-G He,yAaJrocb o6uapymrzr6 rrr4,r4ro ,trrutr 1"6708 A t57]:' '

voppeu [29] upe4uoJro]rrr4Jr, qro Mr,r B oc,oBrloM ua6nro4aerr BBeBAbr, y]fi.
BoBBpatqamrqr4ecfl raa o6racrra xoJIoAHbIx cBepxtrrraHroB, rAe ogrr rrorepfJrra
necs;nrarraft. A re troaArrrle I(- u M-cnepxrr4rar{Tbr, r(oropbre ln\roror coAep}nagr4e
ilrrrlz,tr npr,rMepHo n t0 pa: 60rr,ruee, ueu n-a cornqe, er,i4rzuo, rreAaBgo [pr4mJrr4
B BerBI4 cBepxrr4raHros. Corracuo tr{6euy [831 npeux ]r{r4Brrr4 snea4rr s o6nacrz
cBepxrrrraHron I( [pI4 SBoJrroqrlr{ H xoJroAHr,rM BBeBAat{ orHoctrTorr no BperreHr4
}I{I'I3HI4 sBeBALr s roft nie o6nactn ilpld rrocJreAyrouleft aBoJrroqr4r4 K ropflqrr1{
SBeBAatr xan 1:6. Cne4onareJrbHo, ,rrr,r u 4o.ninur,r cpeAr{ cBepxrr4ra}rroB rra-
6lro4arr, B oclroBlroM BBeBAIJ, 6e4nr,re Jrr4Tr4err. Cne4yer'ortrfer]4Tr,, qro B orJrr4-
qr{e or SBeBA rJIaBHofi locre4onareJllr{ocTr{ I{ BBeBA-rrzraHToB HItr oAr4H I4B cBepx-
rI4raHToB Ee I4IMeeT BbrcoHoro, 6nraaroro H r{eiriaBe3AHol{y coAepinaHr{fl trmrfifr.
IJpraurnnu aroro He .flcrrbr.

I{an 6r,rno troKaBaHo Br,I[re, ocFroBHbre oco6ennocrra na6nro4aeMoro coAep-
?fiaHu.E JIUTr4.fI n aruocsepax 3Be3A MO?r{HO HaqecrBerr}ro o6rscnurb c ros1114
SpOHIIfl II4troTeBLI, sro trepBOHaqaJIr,HO BCe 3BOBALI llruefifi BbICoI{oe COAepiHarlrre
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lyrTzrtrt 6nrenoe H coAeplxalrl{Io B }re}r{3nes4noft cpeAe. Ho n xog,e aBoJrroqlatr

BcJreAcTBr,re trepeMeIuIIBaHI'Ifl Beq,ecTBa I{ paspyIIIeHIIfl ItllT] 'I 
B}IyrpII SBeB[6I

troBepxgocrlloe coAeplltaglle yMeHbIIIaJIocb. O4uaro ecrr, qeJIbIft p.s4 Bonpo-

COB, I{a HOTOpLIe MbI Ee I'IMeeM OlpeAeJIeI{HLIX OTBeTOBi

1. tlro Br,rgr,rBaer AaJrEnefimee yMerrbmeHr{e coAep}I{agrrt ItI 'r!lt{ B arMo-

c{epax BBeBA IJIaBHofi trOcfleAoBareJlbgocrl{, HorAa HOHBeHTIdBHafl SoIIa yme

r{e AocTr{raeT ropflqr4x cJroeB?
2. flouemy l{ertoropble cy6u1ragrbl I{MeIOr 6onr,me il!1T1rfl, qeM sBeBAbI

rJraBHOft IrOCJreloBaTeJIbHocrr4, I4Meroque ry }I{e Maccy?

3. IJoueruy rr4rar{rbr M raueror B cpeArreM 6onee BLICoHoe coAep}I{ar{I4e

Jrur],rtt tro cpaBrreHlllo c rrlral{TaMr,I K?
4. Iloueuy rafi IIHoro ltllrwr B arMoc{epax sBeBA S n C?

5. floueruy cpeAld CBepxIIIIaHroB orcyrcrBylor SBeBAII c COAeplI{aHI4eM

Irprrrtttl 6rrus1rM K'ero coAepE(agr4ro B Me,'I{3Be3AIroft cpe4e (cru. puc' 6)?

Aupc;rr, 1975 r.
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AltAAEM14.fl. HAYII CCCP

IASBECTIIfl }TPbIMCHOfi ACTPO@USUqECItOft OECEPBATOP}II

Toru LV, {976 r.

I{CTOIIFIIIK IAMMA-IISJIYqEHI4fl CBEPXB6ICOTIOfl EHEPTI{fl
Cyg X-3 tIO HAEJIIOAEHIIflM 1974 r'

A. A. c'ienaurn, E. ,;lifltlTyi;nn, Io' tr{' Hemnop'

Ha6nro4euur 11c,16qEI4Rfl ranIMa-EBaEron c aneprlreii >2',L012 aa Cyg X-3 IIa peIIICrpa-

rope qeper(oBcr{r{x BcfrBrmen }tAO AI-I CCCP 6r,ur rpoAo,nE(errbr B L974 r' Nleto4una r're-

," arrit, 6rrra raueueua rar(r.rr{ o6paaou, qro r,Icrorlgr4lt rraxoAr'rJrcfi B rroJre Sperrr'rfl AereRTo-

poo u"" npeur ua6,nro4emii n reareElIe uoun. cpegnnfi aMIIJILITyAa a{{enra B I{alpaBJIcEI'IlI

"u 
r"rortr* s 1974r, panua 0,72 +,0,270/o (2,7o'), ognalto B aBrycre BeJITIqI'IHa aMrIJrrIryAbI

cocraBrrfler 2,12 + A,4B% (4,4o). flogtneprxAaerc.E trpl4cyrcrBlle [ep[oAl,IqecRort xo'rl[o-

Eegrr,r rroTor{a ral\{Ma-u3Jryqeurrn. tr{a paccuotpeur{E Bcex AaI'IEbIx na6.rro4enuii L972'
L974 rt. CJreAyeT, qTO BeJILIqI,IHa IIOTOI{a I'l3MeErItrBa OT Mecfiqa It Meogqy. SUaueUnr {aa,

ilpr,r r{OTOpbIX Ua6;lOgaerCt [a6brTO'ISag IIIITeECIIBHOCTIT yAaeTC.E COUIacOBaTb IIJIE BCe]'

Tpex Jrer aa6;rrogeur,rr,i, ecJII'r ilprrEfrb AJrfl fiepr'roAa BeJrl'rqr'rEy ? : 0d,199682'

THE oBSERVATIONS OF HIGH-ENERGY GAMMA-RAY SOURCE Cyg X-3

IN 1g74, by A. A. Stepanian, B. M. Vlad.imirsky,Yu. L Neshpor, V. P. Fomin. Thc mea-

surements of the flux of gamma-ray quanta rvith the energy 7 2'L}rz ev from the source

of Cyg X-3 using Cherenkov flashes counting of EAS were continued in 1974. The obser-

vations rvere ma4e by r-mode, so the source rvas in the field of vierv of the detectors all
the time of the measurements. The mean amplitude of the-counting rate exccss in dire-

ction of the object rvas 0,72 !0.270/o (2,7 o), but in August the amplitude rvas as large

as 2.4.2 t O.4S:o/o (4,1ro'). It's confirmed the presence o{ periodical component oi bhe flux.
AII data oI the observations of 1,972-L974 years:are?discussed. It's shorvn that flux is
variable from month to month. The phase' values of counting lrate exccss may be como

to agreement for all body data if the value of the period 7 : 0d. t99682.is used.

Ha6lrotr1euufi IIa ycTaIIoBIte AJI;I peII{CTpaqIdI{ qepeggoBcfiI{x BSII6IIIIS(

rrrrdponux arMoc{epublx Jrr,rsueft (IIIAJi)-xocMllqecnl{x nyueft FtprrrtcHoft acrpo-

{ua'truecHofi o6cep"aropuu AH'CCCP s L972,r. rpI4BerII{ H o6HapyrteHulo

tr{cToqr{I4na raMMa-IdBJIyqeHufl c alIepll{eft >1q" ad B HanpaBJIerIIIIl Ha pelrT-

reuoBcrtlrfi r{ paAr{ol{croqlrrrx Cyg X-3 l1 , 21.
CosMecrurrft aHaJILIs I{aIIHLIX L972 w 1973 rr. IIoKaBaJI, qro l4ailyrleHl4e

raMlra-r(BauroB rrocr{r flepraoAtrqecnuft xapaxtep [31. H aTouy ]Ite Br'rBoAy trpra-

xoAflr aBropbl [4], rle trpoBeAelIo cotrocraBJlellue AaHIlbIx o0 usilyqeglall IaM-

*o-*uuorou'or Cyg X-g;, o6;nac:rlr aneprzft 108 u 1012 aa. flepuo4 LrBMeHe.Ilr{fi

r4HTer.rcI{BHoCTLI IIoroKa paBeH I4JIIzt Hpare}I [epIIoAy peIlTIeHoBCItOIo u uU$pa-

r(pacHoro r4Sryrlerrrlfi aroro o6T,eHTa.- 
Ognano MareprraJr Ea6rroAeHufr. 4,972 u L973 rr. oKa3aJlc.fl oqeHb rrepaBHo-

Mepuo paclpeAeJreglrr;rM rro {aaau per-rrrerroBc(oro usilyqeutttt rt roJrr]r(o qac-

rraqrro flepexpr,rBaer rleprroA. pto o6ycroBJlerro reM, tITo trepr{oA Hparerr cyr-
Harrt (a ,r*upaor" flpordcxoAr{Jrrr trpr4r[epgo B oArlo rr ro ]I{e BpeM'rI cyron)
I4 MaJILIM BpeN{eHeM Haxo}IiAeHI4f [cTosHI4Ha B IIOJIe 3peHl4fl AeTeI{TopoB'

B tg|4 r. ua6nroAeglrrr Broro o6r,enra 6r,rrur upoqoJrlr{egEr. flpu otou, ne-
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cItoJIt,Ho IlBr{eHI{B MeroALIHy I,IB}IepeHr4fi, rraM yAaJrocr, BHaqrdreJrbHo yBefltrqurb
BpeM.E I-IaXOlHAeHIdfi UCTOqITLIHa B noJre SpeEr,rg trpuer{Hbrx noHycoB ycraEoBr(rz
(6onee qeM Ha rrop.rrAon tro cpaBreHwo c LgTt_lg7B ;;.i.

$ l. Ha6moAeHrrfl lg74 r. rr ux o6pa6orxa

rlpu tr-srrep_enus-x .19.74 r._B ycraHoBr(y AJrfl perucrpaqr4u qepe,RoBc*r4x
BCnbIIITeH IIIAJI (cu. [5]) se 6rI.rto sHeceuo xarzi-nrz6o cyqecrBerrr{brx r{BMe-
uenuft. C qenlro rroBLIruelII{.rI cTarucrl4qecHoft rosuocru 6wtt [r4rrr, yBeJrr4serr
Tenecsnrfi yroJr.trprreMHoro Hor{yca Aerexropon. B rzsmepeuufl.x l.g7z1lg75 rr.
reoMerpr{qecHuft noros*{Hur^, yroJr paBH.Encn 00,g, upr na6nroAeHr4.Frx 1g74 r.ou 6srn yBe,,u.qe, 4o 1.",3. cpeanaa c*opocrb cqera qepe,r(oBc*trx Bctrbrrrre*or r(oc^Ml{qecxnx .nyueft B 3.eIrI4Te B ycJloBl4.rrx xopomeft upo3paqHocrr{ Aocrr4r-rala 90 uLrv-r ua nanrgoft cexqr4rl ycrauoBnr{.

Fla6nro4euIafl IlcrorIIlI{I{a Cyg X-3 uecnorrr(o BarpyArrerrbr r4B-Ba 1nusocrtr
JloBoJrblro xpxoft (2*,5) BBeaAbr y Jre6e!,fl. rlouaganu6 "BBeBAbr 

B rroJre Bpegrr.rr
cBerorrpl4eMlrl{r(oB I'IapyIIIaer p a6ory c]IcreM cra6ra.rrras aqzn @3V. Menrfy rerrrcnJrolreHlrel_I.69ry orJrr{qaercfl or cnJrorreHuxcyg X-B nraur uaO,4l,'.'"8 

";_I\repeHr4r 1972-L973 rr., HorAa reoMerpr4qecxrnft" yroo BpeHrr.fl AerefiropoBcocraBJrrrJr 0o,9, cueqraaJrr,Ho BBoAr4JIocb ge6orr,rroe trr"qarra ro cnJrorrelrr4lo
c ranr4[I pacqeroM, sro6br BBeSAa He trOtraAaJra B r]oJle apeutr.fi, a soaMo71{sr,rfr
rroron raMlra-r(BarrroB or Cyg X-3 eqe ]\{or 6r,rrr, raaueieo. Ei ua6nrogeuraax
1974 r., 'rro6br raa6enrarn noua4auraa ? Jle6e4r , opr.riruit HoHyc, orro ,cl
troJrbs,Balro ro o6cro.sreJrF,crBo, qro paccT.o-fluue, irer,t4y cyg x-5 

" ;p;;fi
ereaAoft rro rrpflN,rolrry Br,rxolr{Ae}rurc paBno l0-. tr4aueptrr" "o"yqecTBJr.rrJrrrcr,

cJreAvrorqr4M cnoco6oM. CnasaJra r,ra o6reHr (rouuee B 
-roqny 

ue"6ecuofi 
"6apu,c 6 : 41"00' v o' : 20b27^) r.raBoAr{Jrr4cb Aerer{ropbr l-fi cexqrzz r4r B rerreHr,re\2 nuru 

^perr4crprrpoBaJrc.fi Bo,Moin*rrrfi uoro* raMMa-HBarrroB o, cyg x-5.
9epea 12 t4,tl,LL B ry ).r{groq*yne6ecuofi csepr,r ,nurogror* fur.*ropur"2Zi, 

""*_qrau. flp^n DroM Ha l-fr. cexryuv ylne rdgMepflJracb cnopocrb crlera {ona. Eqe
uepeg 12 tLutt B Ty ine Torrny BrroBE, uano4unacs x-a cexqraa 14 T. A.'farralt o6pasont, I4ccJreAyeMLIfi rzcro.Inl,IH [ocroflHr{o rraxoAr4Jrc.E B rroJIe
speHr{.fr ognoft rna cenqzr?, npr4qeM Apyra.fl cexrlr,rfr B aro Bper,r.E perr4crpr{poBaJra
{_orr. nne ncrorruuxa. Beci qrartn 

-usrrepenrait 
uurnronur' o6uqso 2-5 qaca.

Ha6rrro4eurar cyg X-3. 
^upono4rtrrvcb u 

-rererrre 
sce"o 6rar;rpr,rflrrroro Bpe-

Merlu - c t9 lrron.n uo t6 uoa6p fl - c trepepbrBaMra, o6ycroareHrrbrMrr rrJroxr{Mr4
noroA]rr,rMrr ycJroBrr.fl N{rr tm6o npwcyrcrBr4eM Jlyurr. 

-

.{na oT 6opa AaFrrrl,rx, cno6ogur,ri o, on"reoniplraqrafi, 6rrn trcuo;nb3oBarr
MeroA, no4po6uo r4gJrolrieHrrbrfi B [6]. ,(ua naxo;nAenr.r.rr BeJrr4qr,rHrJ BoBMoir{Horo
4pefi{a B cnopocrl4 crrera rzcnorbaoBaJrc.fl r4rrrepBaJr raauepeurafi {o*a op11 xuix-
AoI:r cftarrr{poBarIr4r4. Il0cHonsHy orurz6Ha B onpeAeJreHrzra 4pefi6u ,rp, ,rool
cyqecrBerrHo 60nr,rue, qeM B paue_e nprrMerrfrBrrreMcrr MeroAe ua6rrio4errroft, 6;;
rrpoBeAerr ar{aJrr,lB BeJr.r4qr4rr 4peft{on. Br,rrra [ocrpoerrbr rracroru];re pacfipeAe_
JreHr4fl BeJrr4q-r4r1br 4peftsa AJrrl nalnAoro Mecffqa ua6nro4euzfi ra rpa$ran, ,rnne_
Herrr,rfl 4pefitfa oo Bpel,rfr cKarrr4poBaHr4.E 3a na]riAyro ,roru. 

- 
llbryueuur,reqacrorrrbre pacnpeAeJreHr4fl rre orJTrrqarorc.fl or^rayccoBbr-r. .(la pacupe4ereuraft,

Bltlroqarotrlr4x Bocr, oro6pauusrft M^qrepr,r-a{, y2-recr Aaer Bepofr}rocrr4 Toro, qro
pacrpeAerrerrr4e rayccoBo ?, ()Xr) : 0,40 w p, ()X\ :-0,85 grra l_ft u 2_fr.
cexqzfi coorBercrBeuuo. Bpeueuuoft xo4. nenruraurr"4pefisa taxrne ue o6ua-
pyll{I'IBaer B IIpeAeJrax orura6ox xaxrzx-rr,r6o crrcreMarlrqecnrdx raanrreuenrait s re-qeHr,re Hoqtr.

tr4s ucero cnaaa,Horo cireAyer, cro yReruqenrae ourra6nrr B r4gMepelrvw gpeft-
{a npra rrepexoAe x nosofi r{eroAr4xe ua6nro4enrafi ne nonnexoo ,a co6ofi cnn-
E{cIII4e e$SerttunuocTIz r4cnJrroqerrlr.E AarrHr,rx, r,rcma}r{eHnbrx ilreTeoBapyarlr4.EMr4.
Bcero_raa ganrnefi[ero paccMorpeuiz-n-6suro r4cnJrroqeHo o*oJro 2b6/o warepm-
ara. ocranocr 357 cxaHr4poBarrna. g'uocre4yroqefi o6pa6orne vcrroJrrgoBa-
JII4cb BlraqeHl{fl a}rrrJrrrry4rr o{{enta B IraupaBJrerrrirr Ha r4croqlrl4rt, Bbrpa?r{eE-
Hbre B nporleHTax x Sony HocMr4rrecnrrx ;nyuefi.
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$ 2. Ocuosubre peayrlbrarr,r ua6nrc[euufi 1974 r'

,?Icnontayn srraqeHr4.s arlnJrr4ryA e{seHron B rranpaBJreHr{r{ Ha crq l_?:
Mbr [oJryqr,IJlu BO3]{O]I{IIOCT6 OIIpeAeJLflTb cpeAI.Iue SIIaqeHug IIoTofta

ralrMa-HBanron (n % fi Sony) Ba paBrI4tIIIlIo IaIlrepBaJILI BpeMeHI'{.

Anan[s rrofiagaJl, .rro o6texr: - Har( B trpeAblAyu,Iae roArl - yBepel{Ho

o6napymznaJrcfl B rat\{r{a-Jlyqax. Cpeqnaa BeJIIlqI4Ha a{{eHta [o BceM I43Me-

perr"on 1974 t. o1aBaJracb paruofi 0,72 +- 0,27o/o. Beilzsura aMUII4ryAbI

MerJr,Ile, qeil{ B IIpeAbIAyqI{e roALI (ra6l. 1).

Ta6ruqa'l.,

Mecaq

loE AMrrrr,I-
TYE 

Cpe[uee

1973

1974

A*a
Ala

At6

Ala
-1.,29tt-0,790/o

-1 ,63

-2,46++2,L40/o

-7,L5
+2,1.2+
+ 0 ,48 0z6

*lt,41,

+4,84+
tl",95%
+2,48
+3,831
*1.,41.0/0
+2,72
f0,04+
:t0,47 o/o

+0,09

.-2,46+
+2,72%

-0,90
+L,26t
+2,03%
+0,62
-r-0.83 +
t0,60%
+1 ,38

+0,51 t
tl,,230/0
+0,41

+2,79 1
+t ,550/o
+t,80
+1,82 *
+1.,02
+1,,79
+0,72*.
!.0,27 o/o

+2,67

+8,31
t6,lo/o
+1,36

Ala
A x.-.o

Onaaarocr, rrro rroJrolrir4renr,nrrfi aS{exr s 1974 r. o6ycnoanerr B ocI{oBI{oM

I{aJIr,rqIreM rra6nrrosnofi r{rlTerlcl{Buocrr{ B }raflpaBJIeHI4r4 rra rdcroqlruH ToJrbKo

B oAHoMr\{ec-rrqe - aBrycre (ra6n. t). tr4auepenr{rr B sroM l\recfqe rlpoBoArrJrr{crr'

c 1"7-ro 1o 25-e 6ea uepeprrna. Bospacralrr{e cxopocrl,l cq_er^1 B HarlpaBJrelrrdr'r

na Cyg X-3 ua6rlo4uroiu na o6er.rx ceflqr4rrx I{ paBIIo 2,08t0,q6o/o (3,2o.).

v 2,L{+- 0,71o/o (3,1o) gilf' l-fr u \-ir cexquft coorBercrBeHrro. cyuuapnnrft
aQfexr Ba aBrycr cocraBJrfler 2,72 -l 0,48o/o (4,4o).

" "Bpaorarnrrofi iou cnopocrrd cqera qeperrnoBcxl4x BCTIIIIITeR rlo [aHHbrrI o6eux
CeXqrfi Ba aBryor npeAcraBJIeI{ IIa pl{g. 1. Tarr ilie [oHaBaI{ opeueu:roft xo4
cnyuafiur,rx (.,rorr,ul,ri) conua4euraft ru ,auer.reure .Epnocrla rloqnoro He6a BAo[],
TpaCCLI CHaIIIIpOBaI.IIITI B yCJIOBIII,IX eAIaIII4qax. XOpoIIIO BI4AI'Io' IITO ypOBeEb

r{HTerrcl4Blrocrrd B rralpaBJleulrr{ Ira rrcToq}Ilrrt aat{err'Io RLIIre, ueu {ou ItocMI{-
qecr(rdx nyueft, TorAa Hart cHopocrb crreTa ro[{Hbrx coBlraAeuraft ue rr3MerrfleTc.g.
getxo nrllrra.npaHIIIIa uepexoAa or I{croaIIIIlxa n {ouy. Illtprzxonofi :luruvefr.

o6oaua.ren tryroMellT BLIxoAa rrcTotIIII4I{a I43 rroJr-fl SpeI{I4-E AeTeHTopoB.

$ 3. tr4atreuqnBocrb trotoaa raMlla-rrarry'rggTfl Cyg X-3
rro [arrur,rlr na6nropenuil 1972-L974 n.

ILatuerttusocftLb no eo1au, u onl il,ecnqa n eLecfn4A. Co6paunuft 3a rplt IoAa
MareprlaJl rroBBoJr.rrer r4ccJreAoBarb Bonpoc o6 uaMeu.IlaBocrTlt troroma rar{Ma-

u3lyqeHr4fl Cyg X-3 Aocrarorruo uo4po6uo B paarltrrr.Ibrx BpeI\IeHrILIx ilIr(aJrax.

,[,aunue tro cpeArreroAoBbrr{ r4 cpe/Ir{qMec.flqrlllr'I 3}Iaqerlrr.flM aM[JrI4ry/{ Ba Bce

BpeMfl Ea6JIIoAeH[ft cnegentr s ra6[. 1 (nepnaa crpoqna - aMnJII4ryAa IL

ouru6xa B Ilpoqel{rax, Bropa.E - orIIoilIeHI{e aMIIJII4TyA5I I(- oatu6tte AIO).
Cpeguuft aa .pr,r ro4a aS{eitr cocraBrlflet 0,85 -+ 0,26% (3,3o').

I{s ra6r. t xoporuo Br{Ar.ro, qro rroron rar{}ra*nBaHToB onpe4eJle}Irro DIeI{.rI-

erc.rr or Mec.flqa r( MecflI{y, flpouepna rr,rrroreabr o6 r,ra}reu.rrzBocrr{ rlorona c uo-
Morrlbro X2-Tecra rror(aaaJra, uro {nyxryal{rrrl rraMep.rle}roro rloror(a raMMa-

I(Bar{roB'rre Moryr 6r'rrs cratucrrzqecltr4rrrr tP (> x\ < 10-21' tr4s paccMorpe-

Eras ra6;r. 1 xopomo BI4AIIo, sro a{{ertr rpaHtlauecnll Ha6lloAailcfl B rerIeHIIe

rpex Mec.flqeB - B ceurn6pe L972 i,, n ceurn6pe 1973 r., B aBrycre L974 r.

159

VII ViII IX x XI

Lg12



tr[a,Men,tuoocrnb nonl,Ha omo 7trn rco 7u,ro. Tlcnonrayr AaHHbre lg74 t. o
cpeAlrecyrosHofi uHreHclrlBllocrr{ rroror(a ra}r}ra-r(BaHroB, Mbr rrpoBeJrrr cJreAy-
roq,l,rfr arrarra'e. Er,rno uocrpoeHo pacrpeAeJreHr4e orrro[rer.rrzfi A"1o, ,g" A;'-
cpe/Eecyroaruoe sHaseHr4e aMrrJrr4Ty4r,r ar!{exra B HalpaBJrerrr4rlr na cyg X-3,
a o' - olur,r6xa. ofipeAeJrerr]r.fl eroft Berr{qr4ubr. }tan v cJreAoBaJro o}nrrAarb,
ua6lrcgaerc.E cNfetrIeEr4e rleHrpa r.rr?fiecrm pactrpeAeJreHr{fi, oAr{aHo Ar{ctrepcrrfl
D (A"la):_0,98 * 0,12, t. e. B rrpeAeJrax ourr,r6oH He orrr4qaercfi or Hop-
Itarnnoft. TaHrau o6pasou, cnonrno-nr,16y4s BHasr,rrerr,rroft zeMeu.Ir{Bocrlr
alr["III4TyAI{ oro AHff no AHro He BaMeqaercg. Ananoruquoe l{ccJreAoBal{r4e,
rlpoBeAellHoe AJIfl [aFI]IbIx aBrycra 7974 t., AaJro Jrlrrtrb yHaBarrze Ha BoBMo]r{-
Irylo I4BMeHqI4Bocrb rlorona. I(alnyrleeca nporr,rBopeqr4e c pe3yJrbraraMr4 r{c-
cneAoBaHr4g r{3t{eHqr4Bocrl{ or r{ecflqa R MecflIIy O6t,scr.Eercfi paSrr{qEeM cra-
TI4CTI,rr{eCrtOfi TO.THOCTU r,reuepeurafi 3a paSHr,re r4HTepBaJrbr BpeMe}Irr.

'Ia6nr.rqa 2

@ia)
D (Ala)

+0,51
{,28t0,31

J-0, 25
1,15+0,19

+c,10
0,99 + o, 07

Eatcmpute ulu,enerdufd tlrdmettcu6r!,0cmu, [pn rlccJleAoBarrrr.E r,rBrleuquBocrlr
or cKalla H cKaHy 6r'r;rra nocrpoerrbr pactrpeAeJreErl.tr BeJrr4qrrrrbr Alo, rge A -aMuilrryAa e{sexra 3a cr(aH, a o - Ourra6Ha otrpeAeJreHr{.s arofi BeJruqr{HEr.
Taxrae pggrrpeAerre."us 6rtrw trocrpoeubr 4na rpei rer ua6nro4enufr" - 1g72,
1973 u L974 n., rro roJrr,no Ana nepaoft cenqur,r ycrarroBnr4. Cmeqenlre qerrrpa
rflIr{ecrr4 (Alo) u BHarreEr4fi 4rncuepcufi pacnpe4ereuuft upranegerrbr B ,^,6n.'2.
?Ia ra6.T uqlr Br4AIro, qro cTarr{cTusecxrd BHaqr4Moro yrrrr{perrrdfl ue ua6rro4a-
ercn. Sror {axt ltornet 6r,rtr, raHixe cBEaaH c lranofi rosuocrr,ro raalrepenrafi aa
oAr,rH cr(aH.

$ 4. Ilepuoguvecxufi xapaxrep r.raneueuufi rrorona
raMMa-HBarrroB or Cyg X-3

,(na ananra-aa_ AaFII-Ibrx MDr rrpeAtroJro?NrrJrr{, qTo [epuoA perrrrerroBcnoro
r43JryqeHr4.rr a 197lt r. 6rrn ranr{M }r{e, Han ns Lg72-1,g73 rr. bruu rprrrr.rrrbr
cJrel(yrcqr4e BEaseHr4fl_ AJrE_ nepr4oAa u $asrr Mr4Er,rMyMa 17) : T : 0d,199672
ra JDrrn : 2447582,871+. Peaynrrarrr $aaouoro auarraa npoAcraBJrerrDr rra
pnc. 2- FIa pr4cyHno npeAcraBJrer{br BuarreHrr.,r ar{urr4ryAbr a{{exra,
YCPEAIIEHHLIE IIO BCEIT CHAI]AM, AJIfl ITOTOPI,IX sHAAIEIII4E SAAr,r UONA4AET B AAE.
urrfr r.trrtepnal. ,(la Hall{Aoro lrlrrepBaJra Saa uarreoena oruz6na oilpeAeJrerrr4g
cpe4rreft aMnJrrrryAbr. tr{s pacclrorperrr4.fr 0roro pacnpeAeJreHr4,fr Br{AHO, qro
Irr.rrerrcr4BHocrb ranfrra-z3ryqg11r" HepaBHotrepHa rro {aaanr. trlcr,)Ill,ayn y2-
recr, 6rrra [poBe/IeHa oqer.rna Beporrrrrocrrt roro, qro pacrrpeAeJrerrr4e a$$eHron
IIo rrrrrepBatau rfaa .flBJr.sercrr clyuafiutrrr. oqer.rna ropoaruocru cnyuafiuoro
pacnpeAeJrelrr4fl aurrJrrrryAoxaaaJracr, Becbxra uanofi lp (> Xr) : 0,031. Itpolre
roro, 6r,r,lla BbrarrdcJrelra Hoppcrrflr{r{ff nfeinAy aornnrnryqau, a46exroo B r4rrrep-
Barlax $aa l-fi 4 2- it cexrl4fi ycrauonHra. flony.leuunrft moa$rpuquenr Hopp'e-
Jrsur.u,r paBeH 0,49 -t- 0,18.1

Aualoruqnr,rft ana"nrzs (o6napyxrenrde reprloAr4.{ecxofi cocraB.[flrorqefi) 6r,rr
IIpOBeAeIT IIJrfl AaITTILIX, (OrAa ll0Torrr.rr4n l-raxoArzJlcfl BrIe SOHbr Br4Ar{MOCTrl TeJIe-
cnonoB. Auanrza [oHa3aJr, rrro pacnpeAeJrerrile uo {asau aMrrJrr{Tyltr B SToi\I
cryqae Hocr4T cny.rafir.rr,rft xapamrep.

= Ho pr9. 3 rrpeAcraBJreHbr pacrpe4errelrrr.fl ornoureuraft aMrrJrrlrry4 aS{exron
A r{ orur,rOrre ee rzar{eperrra.rr o no rlrrrepBa;rarr {aa B, 1972-1972 v 1974 ru.
Pacnpe4eneHr,ur floJryqe]rrr np]r oArroM r,r roNr ?,re auaqeur4r{ rrepr4oAa u $aonr
M14Hr4rryil{a peHTrerroBcnolo uSJIyqeHr4.rl
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a .- cyMMa no BceM cHarrr{poBaHrr.EM 3a aBrycr L97L r.; 6 - aperuenndi.i xog c6opocrr{ cqera Jro1rrrbrx
coBnaAeHl'Ift; 6 - rrBMeHeHLe flpnocrn He6a BAoilb rpaccrl cr{anllpoBaHrrfl. N - cytnmapnoe qucro Bape-
rr4crplrpoBaEHbrx r.{MnyJrbcoB Ba oAHoMrrlr}Trrufr lrurepsan; 0 - npflMoe BocXoBAeHr4e

Pue. 2.. Pacupegeneur{e cpeAunx aMlJrr{ryA ,,4- no {aaaM g AJrfi Aarrfrbrx lg74 r.
Q : 0d,199 672)

zohzl^ lZ J7 #2 47^

Plrc, 7, Bpeuenn6rl xoA r4rrrercr,lBuocrr{

E/a

Z

0

/
0

-(

fl-,%

,t

J

/
a

L

ci00,2444[4[f
. nprr cr{aEr.rpoBaur,rr{ r{croqrrr4xa Cyg. X-3

Puc. 3. Pacupegeaeuue orrorrreurrft 416
uo {aaau I (f : 0d,199 672)
a ...... AaHHbre 7972-1973 rr.; 6 - AaHHbre
1974 r.

Pwc. 4. Pacnpe4eter[e orromeEufit A16
ro Qaeau g AJrE Bcero MareptraJra '1,972-
1974 n. (r : 0d,199 682)

0

.^_9rln1,.11 Belrorrrrrocru cnyuafinoro pactrpeAeJrerrr4.fl aMrrJrr,rryA a{{exra 4na1972-L973 rr. Aaer ranlrie AoBorrr,Ho Marryro Berr4qr.rHy lp ()Xi ^: 0,05ti:
cpannraaaa paclpeAeJrerlrrfr a v 6 aa puc. 3, MolriHo ,arerr.u, rrro lrrrrepBaJrr,r
tpas,4la Horopblx aQ{ex1 3^nrtreTctr crarr{crr4rrecnr.r Brraqr4Mr,ru (<6raroipuat-
urrer> Saar,r), pm 7972-1973 u 7974 n. rre coBtraAarcr. Dro, BoBMolKEo, cB.n-
Balro c Telvr, r{To rrcrI,I}IHOe SrraqeHr4e IleprIOAa pe}rrrer-roBcKoro II0Toqrrr{Ra
orJrrraraerc.s or rrpr4rrrrror.o rraMrr [7]. I4cnouraoBaHr4e Apyrr4x guaqer.rraft ue_
pr^rgAa B rpeAeJrax oirra6oH ero r.rBMepelrnfi npirno4r,rr H rol\{y, qro AaHHbre 1972-
1973 rr. I,I AaIIIrLre tg71l r. xoporro corJracylorcr Me?r{Ay ioi6ott, eoJrrr BHarregrre
rrepr4oAa BB.frrr, paBlrr,$r 7 : 0,tJ99682. (Daaonoe pacnpeAeJreHr,le aMtrJrrllryA
B orrrocr4reJrrrHr,rx eltr4Er4qax Alo gnx Bcer,o r,rarepr4aJra (1972_1974 rc.)
rpeAcraBJrerro IIa piac. /r.^orleHr(a Bepo^flrH_ocrr.1 cnyuafinoro pao[peAere]ir4fi
(plrc. 1r) Aaer Berrr4quny P ()X,) : 0,02. tr4nrepecuo or*"rriru, .rr; n tB],
r4crroJrrrsyg AaHrrr{e o rroroHe perrrreHoBcnoro r4Sryqeilvrt c 1970 r. Ao Haqaila
!97_3 1., nafigeuo Blraqerrrre treprroAa c 6onrurofi roqHocrr,ro, a raMelrHo
0,1996811 -l- 0,0000016, aro o'reur, xopo,,o oorrracyerc.rr co BHaqeHr{eM rre-
pr4oAa (0,199682 4na), noryqenuoro rraMtrr.

n/,
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Taxrarr o6pasoru, Br,rcfiaBaHlroe HaMr4 rlpgArroJrolieHI4e o neprao4Iauecxont

xapar{repe T-IaBryqeHI,Ltr I4croqHL{Ha Cyg X-3 t6l IIoArBepAI4JIocb 14 Ha l{arepl{-
arc tgl4 r. Itpoye roro, AaHHr,Ie ra1llla-Il3.rryrleHl{.g za 1972-1974 rr. garcr
BOSr[O]r{HOCTb yTOrrHI4rb SHaSeHUe nepr4oAa A"II.fI STOIO I4HTepBaJIa BpeNIeI{}I.

Crauonrarcg .flcHLTt\{, qro fleplroAraqrrocrb npotIBJI.rIeTc.E He roJIbI{o B pelrrre-
IroBcnoM ra un$paxpacHor\{ r4B.nyqgsrr.r, rro tr{ B rISJIyqeIrI4I4 rarl}Ia-I{BaIlToB
cBepxBbrconofi aueprrzu.

$ 5. O6cyxAeHlre peayJlbraroB

llpunegeunbre Br,rilre AaHr.rbre roBopflr o cJloiriHot{ xapaxrepe raalleueurzfi
rloror(a raMr{a-HBa}IroB, trlSJryalaeur,rx o6'lcntorr Cyg X-3. C oqnoii cropoll},I'
AOBOJII,HO OIIEBI,IAHO, AITO ((AHTI4BET,Tfi>NEPUOA, I(OI/IA NOTOIT AOCTATOAIHO BE.[II}I,
qro6r,r ero Nroirilro 6r,uo gocroBeprro Baperl4crpi4l)oBarb, A,rII{Tcfl B reqe}Ille
I{ec6oJrr,nrr\ 4uefr. TaH, n aBrycre 7974 r. ocrronrrofi Blt.ltit4 B cpeAIIe^Iec.rIrI-

rryro r4rlreH0r4Blrocrb BHocflT, rlo Boefi BI4/(I4I{OCTI4, 2-3 grrn.
c gpyrofi cTopoHbr, rrorraSauo, rrTo r4s.rryqelrr4e rrocr{T nepr.roAr4qecnr,rfi xa-

paxrep. flepraog \taN,rerrenrr.a !-uary.1g11rrrl BecLAIa rorlHo coBrlaAaer (unu _xpa-
rerr) c-ueprao4olr peutrcIIoBCI(Oto I4SJIyaIeIIZr{. B upelr,llyrqeNr IIapalpaSe 6r,rro
rroHaSar{o, arro nepl4oAl4rrecHafl cocraBJrflrolqa.E rloroHa I,I3[yqeHI,Ifl cocpeAo-
TOqeHa B OCHOBrrol,r B y3r(Ot{ rrHTepBaJIe {aa, B aTOII I4}ITepBaJIe 3aI(JIIOTIeHO

6o.rree 30 o/o nceto rroroHa ot Cyg X-3, aaperracrpl{poBallHorc s 1974 r. Oraaa-
JroCb, oAHano, qTo cHaHLI, BoIIeAIIILIe B aToT {aSOnrrft I4I.ITepBaJI, IIpaHTIlqeCHu
paBEoMepHo pactrpeAeJreElr ro rlec.gqarr.- 'fanllrr o6pasou, Hacr(oJrbno rroliirro cyAr.rrb lra oclroBaHr.tu co6panubrx Jtrau-
Hbrx, r4Sryqelr[e r.aMMa-r(Bar{roB c r]rreprr4efi 6orr,[re 2.10t2 16 1]eHrreHoBcr(uM
rrcroqHlrnoM Cyg X-3 cocrorrr nax 6r,r r4B AByx Itor{rolreur. llepnax, neprloglr-
qecxa.fr cocraBJr.frrolqag lra6JlroAaercrr npaltrusecHl4 rlocro.flHllo. cpeguaa aa

Mecrrrl aMrrrrrryAa a{$eHra rIpI4 Dror{ ilop.EAra 3-50/0. Oqnano, [ocItoJI],Hy

AJrrrreJrrrHocrr, <6raronpr.r-rrrrroft) rfaalr cocranJlfler JrI4rIrb 0,01+ o'r Bcero flepuo/Ia,
BrtJraA B cpeAr.rer{ec.s.rni,rfi e{{ertr Becr,r{a r{aJI rr ero rrpal{Tr{rrecltrr }IeBoBMoiIirIo
o6uapyirizrb Ha l4Merorqefica alnaparype 3a oAl4ir NIec.sq ua6rio/leHrit'

Bropaa HorrrrouellTa clopaAIrrIecHa.fi. Oua Ha6JIroAaJIacb n ceura6pe
1972 r, r4 B aBlycre 1974r. B uocle4rrel{ C.rryqae cpeAl{ee 3a IIec.rIq suaqeHl4e
aMtrJrr{ryAr,r p aBn.sro ct, 1,9 -1 0,54 %. Cnop a4uuecfi oe I{s ryqerrl{e p acnp eAerr eHo,

rro-BI4Ar{}IO1\ry, XaOTr4SecHI,r UO Bce}Iy nepr{oAy.
'IaHoe npeAcraBJrelrr4e rroBBoJr.ser rroH.rrrl I4BJIo?rieHrIr,Ie e $ 3 rapalircpl4-

crllxr{ pactrpeAeJreuuft alr[Jruryl(, a ranTte xapanrcp r4BMeI{arI4BocrI4 noror{a
raMMa-KBagron. Tax, orcyrcrBr,re IrBMelrarI4Bocrr4 oro AHf{ no AIIIo craIIoBI4Tc-E

rroHfrr'rrJtr,r, ecrr4 yqecrb, qro Br(JIaA nepl4oAl4rlecxoro I4SJIya{eHI4fl B o6quft
froror( raI{Ma-HBarrroB }reBeJrtr{K rr, [o-Bl4llr4Mox[y, cllcrerIarl4qeu. 3to npI4I]oAI4T

K CllBr.rry [eHrpa r.fl]riecrI4 pacnpeAeJrellrltfl.
rlro ;rie rtacaercfl AaIIHtrx Ba aBrycr, To, xor.E cpeAHecyroalHoe SHaqeHI4e

ar\{trJrrrryAtI a{{enta ra 6onnrue (aa c.ler clopaAI,IrIeCHofi cocraBJrflIon{efi)'
BHarrureJrbua.rl BeJrr4qr4r.ra oruu6xu zauepeurafi rre rIoBBoJlfler o6napy;rirrrb IzNIe-

rotqylocrl llSrvreHqr4BocTb no Al{cnepcr4r4 pac[peAeJlerrl4fl, B To BpeM.g Har( cNIe-

rqeurre IIeHTpa r.fl?riocrrr ua6nro4aercfl yBepeuHo.
TO rrte CaI{Oe Mo}IiHo cnaaarb I{ O rIaCTOrHo}I paClpeAeJIeHI4I4 aMUII4ry[

e{$enron Ba 9AI4H c6an. C oguoft cropoHbl, 6onr,ruas (5-0o701 orura6na r,relle-
peuuft r{e rroBBoJI.Eet o6uapynulBarb MaJILIS eS(te1rlr, c gpyrofi - noAaB.rl.fl-

roqas uacrs ( -70%) cnalroB Aaer, rro Bcefi Br4Ar,rMocrl4, HyJIeBoft a{{ent.

Brrro4r,r

1. Ha6nrof euns 1"974I. IloArBepllt4aror, qro pegrlegoncxraft u paAl4ol{croq-
Eun Cyg X-3 .ssrserc.rr oArroBpeMerruo u rircroqurrr(oM raMMa-I(BaHroB c guep-

ruefr. >2.L072 oo. Cpe4unr aMrlJrrrryAa e{SeHra B EarrpaBJIeEI4I{ Ea Cyg X-3
s 4.974 r. IraBlra 0,72 l- 0,270/o (2,7o), oAI{aHo B aBrycre BeJII{qIlIra aMIrJIltryAbI
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cocraBJrfler 2,12 l- 0,480/o (4,4o). Cpegnufi Ba rpr,r ro4a ua6ro4ae r,rft rroron
rar{Ma-HBaHroB cocraBJrrer 0,85 -+- 0,26o/o or {oua RocMrrqecnnx lyuefi, uro
ooorBercrByer rroror(y3.10-11 ftearurnll.cw-z.cerc r caueprueft 6onsue 2.lOLz ae.

2. Ilarryuenr{e Hocrrr flepuo4r.rsecnnfi xapaHrep c nep]roAolr, pasur,rlr (rznr,r
xparunu) f : 0d,199 682. IIoroH raMMa-xBalrroB rrpr4 6naronprzxruoft Saae
cocraBJr.Eer 3-5o/o or rfoua HocMrlrrrecHr,rx "uyuefi (r. e. oHo,no 1,0'10 rceanioe.
.ctl ".cerc').

3. B orqerbur,re nepr4oAr,r Bpeuerrr{ y Cyg X-3 ua6nro4arorcfl cropaAr,rqe-
cr(r{e BoBpacraHId.E I4HTer.rcIrBHocrr4 ratr{Ma-r4BJryqeHr4fl. tr4cuycnaurae raMMa-
r{Ba}rToB B 3ro BpeN{fl He SaBr4rcrar or {aar,r peHTreHoBcnoro neprroAa.

B eaHnloseHl4e aBTopbI csr4Taror cBor{}I npl{flTHbrM AoJrror{ nr,rpaararr, 6;ra-
roAapEocrb A. B. Cenepnolry u H. B. CreurenHo Ba rrocroflHiirrft raurepec
x pa6ote I{ qerrHble BaMesaHI,Lfl, a Tax}r{e H. B. Benrox Ba rroMotrIE, B Bbrrrr4cJre-
Hr4.Ex r4 o6pa6oure MareplraJra.

Anpenr, 1975 r.
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AnAAEM14fl }IAYIT CCCP

I4SBECT],If{ ITPbIMCFiOiI ACTPOqII,ISI{qECIiOl'I OECEPBATOP]4I,I

Tou LV, 1976 r.

rJIyE[IHA OEPASOBAHI,Ifl JILIHIIff IIOTJIOIIEHIIfl
B 3BE3[HbIX ATMOCOEPAX

JI. C. Jho6uuxor

paccllorpeun cpeAurne oflTr,rqec(ue ray6rauu o6paaonauna lrurenctrBlrocrll I{ troror{a

r,r3ryqeuflfi, o6oara.reur.rbra 
"ru 

([r) r4 T.Hv coorBercrBelruo. floraaano, sro [HTepBar BosMo]r(-

rrr,rx Bnaqeulrii 11, (p) 11 "c'rB 6orr,nroi.i Mepe 3aBtrcI{T or trapaMerpa Ir, notopnft BxoArrr

B ypaBrreEr{e gtx Syuxquu uc,roqErnKoB rr ofipeAeJr.fiercE B ocrroBrroM coorEortreElreM Me]r(Ay

xoa{([uqlreurar\{r{ 1rorJlotrIen:r'x B lltllalltz^ 11 B IIelpepI'IBEoM cllel(rpe (0 < I, ( 1)' IIpn
I, : t BeJIr,rqrrEr,I Tfv (p) ra TH.v EaxOAflTcff OAEo3EaqEo, a rrpu Lu I L AJr.fi Hlrx rrOJIyqeEbI

trrrlrGr4e rr BepxEue rrpeAeJlr,I - Trrmin (!i) , Tp'rrlrrn Ir rrrmax (P) , 1grln^*. cpefiurae sHarreHl',Ifl

?,, (p) , igrr coorBercrByroqrre cepeAr'rrraM r{ETepBaJIoB ("/r.r.,, Trr*u*) ,n (,Hr-io, T6r6n1),

or 1,, novtu Ee BaBIrcflT.

Ipouagaoo cpaBrrerrre c peayJrbraraMlr AeraJlr,Etrx pacqeroB [1], nuno.rreuEllx AJIE

Eor(orop6rx yqacrftoB norrrypoB mecr:fl rr,rurai,i fiorJrolr{err{.fi, ua6nmgaelrlrrx B qeuTpe coJI-

EerrEoro gracra, flouasallo, rrro rollrrbre SHarreE[E f1, BC€rA& rrorraAaloT r cootretctaylonlzft

rruTepBaJr (Trrmin, TIu*u*). PacxorH4enrae NIclrtAy yr(aBaHHr,IMI4 toqurrrirr 3uaqeuil-flMll I

cpeArrr4t[r.r Blraqerrl4.sMrr Tlu B tur(oJre reoMeTpllrlecxrlx BLIcoT {10 nn, T. e. ropaBAo Meubtrre

rex orrra6ox, E r(oropbrM Molr(er rIpI,rBoAr{Tb HeorlpeAeJreElrocrrr B crrrax ocqr,rJlJlfiTopor ;rlrnraii,

B coAepE{ar{r.rr{ coorBercrByror[ero aJreMeHTa r4Jrlr B rrpullEtofi cxopocru uraxpotyp6y;rent-
uocrfl. flo-sfiArrMor\ry, r.rcrroJrr,BoBaHrae uat4eurrrx BeJrr{rrrrE tr, (p) rr rIt'v rIoBBoJrEer c Ao-

c,raroarEofi AJr.E rrpal{Trrrrecxoro [pLIMeEeEr{E ToqEocrr,ro olpeAeJLfiTL' rry6uny o6pasoBaH[E

p aB Ju4rrrrll x yqacrlt oB norTyp oB firaur.rrt n oru oqeur'rfi .

T}IE DEPTH OF FORMATION OF ABSORPTION LINES IN STELLAR ATMOS-
pFIERES,by L.S.Lyubimkoz. The mean optical depths of f ormation of monochromatic inte-
nsity and llux of emergent radiation are considered (the designation of this values is t1, (p)

ancl .rsr). It is shown that the intervals of probable values of t7, (p) and t.1u depend signi'

ficantly on the parameter 1,, which enters into the equation for the source function and

depencls on the ratio of the line and continuum absorption coefficients (0 < I" < t).
In the case I, : I the values rr, ([.1) and rr1, are founcl exac-tly. In the case I, ( t the

lower limits rrr*ir, (p) and f..,vmin and the upper limits (rrmax (p) and T,rmax forthese

values are obtained. The mean values tr (p) and irr, corresponding to the middles of

intervals ("ru-rn, Tru*ur) and(T.Hr.rl, Trrr*n*) are almost not dependent on l,v.

'Ihe comparison is madc rvith the results of accurate computations [t] for several

palts oI profiies oI six absorption lines in the center of the solar disk, It is shorvn that all
accurate values r/v lie inside of the corresponding intervals (r/r.rn, rru.rr). Difference

betrveen the accurate values rr, and the mean valuesil, in the scale of geometrical heights

is { t0 km, i. e. most smaller than errors nhich may arise from inaccuracy in used os-

cillator strengths, in abundarrces or in microturbulent velocities. It is obviously that the
usd of cqlculaied values i1" (p) and is, permits to obtain the depths of formation of dif-
Ierent parts of absorption lines with su{ficient accuracy,
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Oupe4erenue r,ny6nn o6paaonanras r'mtufi. norJrorqer{r{a, na6;uo4fler,rr,rx
B cnel{Tpax Corlrqa r{ 3BeBA, rro3BoJrrrer r43yqarr, pacnpeAeJreurae (traazuecxrax
vcnoslaft n rzr atuoc{epax. B cryqae Connqa rrbr r4r\{eerr BoBr{oTrirrocrr, ua6;nro-
Aarb I,l3JIyqeIItr{e, Br,Ix0AflIqee I4B aTr{OC+epLI r{a paBHbIx yt.rroBbrx paCCTOgr.rI,r.rrX

0 or qenrpa AI4cIia, noDrorly BAecb npeAcraBJrfler r4r.rrepec pacclrorper{r4e rJry-
6ustr o6paaonarrrari r4rrreHcr.lBrrocrr{ r4BJryarerrr4rr /, (0, U,) , rAe p : cos 0.
B clyvae BBeBA raras BoaN{o}r{rrocrr, orcyilcrByer; B/Iecb Ha6rroAaeMoe I4BJry-
rleHr{e nocrynaer or Bcero Allctta, noaroi\ry neo6xolralro paccr{arpr4Barr, rJry-
6rarry o6paaoBar{r{r{ roror{a11, (0). l{arr raenec.rHo, Be.rruqr4}rr,r ,1y (0, p) ,/J, (0)
orrpeAeJr.sroTcfl c nol,roubro cJ]eAylotrIr4\ coo'ruourer.rufi:

H, (0) 1,(0, p) pdp.

3qecs S" (t,) - $yrutqur rdcrorrHrlnoB,
TOre v, oilpeAeJrfrexrag r43 paBer{cTBa

(l)

(2)

fl T, - orrrrrqocna.E rny6una B gac-

1, (0, P) :
da

e P S, (t,)l:;i
: r*j

Tl(x-1-o-ft\
/r

T,: t") dh,

rge h -ieoMerpuqecxarr Bbrcora, tt, u o -coorBercrBelruo xoa${uqueurr,r
rrouroq,eur4tt v paccenHrrfl B HerrpepbrBlrorr crer(rpe, a l, - roa{Sr.rquenr
noIJIOtqeHI4.fr B JIttrIItlIt,

O6oaua.ruM qepea Trv (p) cpe4nrorc rny6zny o6paaonaura.fi r{HreucrlBr{ocrrr
1, (0, p), a qepea xrr, cpeAHroro rny6r,ruy o6paaonaura.E rroror(a 1/, (0).
flo4uepxneu, sro peqb r,rAer o MoHoxpoMarra.recnofi ourraqecxoft rny6raue rr.

Toqnoe olpeAeJreHrze BeJruqr4H 'E I rt4.tHr rpe6yer BaAarrrdfl MoAeJrr{ aruoc$eprr
r4 Blrqr4cJreurzx Syuxqrara n crorrHr{HoB S , (r r) . C 4pyroft cropoHr,r, rza o6rqrax Sraara-qecnr{x coo6paxeuraft c.ne4yer, qro r4uTepBar o[Turrecrr,rx rny6rau rr, r Hor.opr,rfi
norlaAaroT SIIaqeHI{.E TIe ltiltl Tg,, fiOJril{er.r 6r'rrr' olpaHI4IreH. flefictnrzrerrno,
r43 OnpeAeJre:F,ttfl r,r! t4 Ts, Br,r[t{o (cu. uulrre), qToDr]4 serusu}rui 6onture HyJrfl,
B ro ixe BpeMfl oHI4 He lvloryr 6rrrr, cylqecrBeHr{o 6onr,rue eAr4r{r4qbr, TaH r(ax
6onsnrrae olrr4rrecxile rny6ranrr (rr210) upaxrlrqecr(r{ He BHocflr Hrlxafioro
BKJIaAa B I4HTeHcI4BHocTb I4Jrr{ rloror( BlrxoA.slqero rdgryrle}Ilrg. B Ha.recrse
nprrMepa r\[o]r{Ho rrprrBecrur pegyJrbrarr,r pacqeToB [1], rAe Arf paarrzrr]rbrx
yrlacrmoB noHTypoB Irrecrr4 llunmit fiorJrou{eHr{n, na6nrogaeMbrx B rIeHTpe coJI-
HesHoro Arrcxa, 6rrno uaft4euo 0,7 111 u < 7,5. Hrarxe 6y4er uoxaaaHo, qro
TOTIHLIe IpaIII4ULI TOIIO UIITepBaJIa, B ItOtOprrfi AOJIITIIIEI [OIIaAaTr, BIrarIe]IUfl
tr, (p) rt'cHe l\Jrfl xoHHpeTr{r,rx iluunir.,l\{o}I{Ho yHasaTb, He Bbrrrr,lcflrra $ynHqrzro
I4CTOqHIT}TOB.

t. Lry6nna o6paaorauufl rrrrrerrcrrBuocru uaflyrreurrfl

Onpe4enralr cpeAuroro onrr{rrecfiyro rny6uuy o6paaonauufi Tr, (p) r,rurerrcrrB-
rrocrrr rdsJryqeErr.fl, Br,rxoAflqero lra arMoc$eprr ua yuroBoM paccronurau 0 :: arc cos l.[ or rtreHTpa Ar{cfia, c flol{olqbro cJreAyloqero paBer{cTBa:

,- v S (r)+ (3)

Ornrerunr, qro BAecb 14 AaJree AJr.rI Hparr(ocrrr otrycHaerc.E BrraqoH qacTorsr \r.
O4uano cJleAyer [oMHtr{Tb, rrro paccMaTpr{Baercrr rre Bc.g rrv:r.ttg. B qeJroM, a
orgenrusrfi yqacrox ee Horlrypa.
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Coornoureulre (3) yirie r4cnoJn BoBaJrocb B pacqerax rny6rau o6paaonaHun
[er(oropr,rx nurumfr trpr4 p:1, r. e. B r{eHrpe co.rrHeqrror-o Ar4cna (cnr. [1,21).
Ero {uauuecHraft cnrlrct Banflroqaerc.E B roM, qro ypoBeHb T : 11 paafieJrfer
ariuoc$epy Ha ABe rlacrl4, Hail{Aafl I43 noropblx r43ryqaer oAr4rraHoByro arreprrdro,
paBHyro rloJroBr'IHe nrtxogalqeft raa atuoc{epbl r,rrrreHcrlrBr{ocrtr. .(,eftcrnurelr-
Ho, nan cJreAyer r,ra cpaBHeHr4.tr Br,rpalrreurafi (1) r,r (3), Hanrgrtit me zHrerpaJroB
n (3) paneu '1, I (0, p). Orcro4a, B qacrrrocrr4, Br4AHo, qro BeJrrrqr{ua 11 (p)
r{oirieT 6r,rrr, nafi4eHa rar(ine r4B paBerrcrBa

a'
c- t, ,s ("r') d,"r' : $ t (0, p).

Ilpranegeu rrocJreArree BbrpameHrre rt Br,rAy, y4o6uouy AJr.fl Brrqr{cJrourrrr
tl (t ). ,(,nr eroro B rlr{rerpaJre uepefi4eu x uosofi uepenennoft r{Hrerpr4poBa-
]Jutl't : x' - "cr. Tor4a raa (4) uoryuaeu

"tI
,-E,s (rr * "c) d,x : YI(0, p) e r, .

tr4cuonnaya paBrroinerrr{e {yunqrau S (rl -l- t) n px4 Tefi;ropa

s(rr*r):s(rr) '-s'(r,), t- 
s"ll't., 

1- 
J'---!') 

r,r.F...,

a ranlr{e rlaBecrrryro r}opuyly
a

,"r- F ilT : nl, Vu'"*l ,

(4)I
:1(P)

l (5)

(6)

AJrfr I{rrTetpa;ra n .tresoft
t- r's(rr lr)cLr

f
,)
0

T,

uacrr,r (5) uaxoAr.l\r

- pS (t1) * p'S'(ti) + p'S" (tr) * !r4S"' (tr) * . . .

flo4craurra nocJrel\Hee coorHolrenr,le n (5), rroJrytlnsl'
!I

4 --:
+ 1(0, p) et' _ s(tr) + ps'(tr) * p's"(rr)+ Fr's"'(rr) -l-...

lla npanofr qacrr4 (8) rroirino \tcrtJrroqr4'lrr rrJrerr, coAepi'taqr,rii flcpByro [po-
rzaBoArryro S' (rr). Ilo;raran n (6) t .: p,, ro.rryqaexr

s(rr+p):s(rr)+ps'(rr) + +s" (rr) ++s"'(ri)+... (9)

Buqura.s (9) ua (B), rraxoAr4rr
aI

4-4(
it (O,p)c t, - S(ri + U) *7frs"(tr) +f prr5"'(ri) -f ... (10)

Hume 6y11er uoxagauo, qro ocuosuofi BRJTaA B rroJlyyeHriyrc 6ecnone.rnyro
cyrlrlry Br.rocr,rr uepnufi qrreH; BfiraA ocraJrbr{r;rx qJreHoB, coAep}r{atrIux trpolrB-
BoAHr,re S" , S"' Ir r, A.r cocraBJrr{eT <L%, Orcro71a cJreAyeT, arro c rorrHocrr,ro no-
p.EAr(a lYo vera-c-],1tua t1 (p) ilroirier 6r,rrr, nafi4ena raa upra6Jrr4lrieHHoro paBeH-
CTBA

*, e,t\ ri =s(rr + rr).

,{o cux rrop Hr4qero se 6rrno cfiaBauo o BrlAo {ynHquu ucrouuunor S (T).
Han uasecrno (cu., HatrprrMep, [3]), s ycJroBr4fix trJrocnotrapannetrnoft armo-
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c$epbr rrpr,r HorepeHrrrolr paccer{rrr4r4 B Jrr4rrr4r.r BHarrerrl4fl S (t) yxon.nerBopflror
c JleAyrou{erry r4Hrer Jl aJl bH orrv yp aBrrerrr,rrc :

6

S (r) : 7 ,) s (r') Er( lt -- "t'l) d{ f g (t), (r2)

TAE 
O

s (t) : (1 - 2') B lT (.r)). (13)

34ecr E, @) - ,repuofl r,rrrrerpaJrbrras noxaaareJrbHafl {ynxqun; B lf $fl -$yrrnqrza fhauna, BaBrrc.rrrr{afl or pacnpeAeJrerrrd.fl rel,rrieparyprr Z (t), a BeJrr4-

'ruua l, Bllpalliaerctl alepes I{oD{{uqiaorrrr,r nourolqerrr4.rr III paccefrrrl,Ifl B Herrpe-
pljlBlrorl c]IeI{Tpe uB Jll.lrrr|tli

2' : t(l - T) l, F o'l/(1, -l x -l- o'),

IAe T - AOJITI ItBaIITOB, yxO/I,EIr{I4x I{3 JrI4Hr4r4 BCJreACTBr4e r40rrarrrroro [orJro]qe-
uraa. lpy6afl orIeHI{a 1, Nro}tier 6r,rrr, nonyue}ra c rroMorqr,ro upra6"nr,r}rieHrroro
paBerrc'TBa^\ =e-/','@!l;T, r4e f2,- - €Heprr,rf l4oFrr.r3arlr4rd c BepxHero ylloBr.rff'(cu. t31). Itan noxaabrBalor pacqerr,r It], aracro Br.raqeHvn \ oxaaLrBarorc.rr npe-
ue6pelizlro r{aJIrJNr?r.

Orl'rerrau, alro B BIJpalIieHI4Ir (0 V xoa{{uqraeura rrorJrorqerrrafl B trrtrlts.
l, ur,r coxpaHI4JIrr rrHAertc v,.mo6u rroArrepxlryrl ero ctrIJrr,Irylo 3aBr{cu}Iocrr, or
IIACTOTIJ.

We (14) Br4Arro, uro 0 ( )" < 1. Oupe4elnrcqyrc poJrr, rpi{ Bbrquoilettuu}u
I4rpaer coorllorrreul,Ie rreriAy noe{cpuquenrar{r4 rrorJrorr\errrr.E B Jrr4rrr4r.r u B rre-
rrpepErBrroM crrenrpe. B agpax cr4Jrr,rrLrx .Iuttrtrit, r4e l, )> x * o., Be.rTrrqrrHa
l" 6"rurra I( eAilIll,lue, Ilpl4rre]\r paocrrcTno 1. - l rroirrer nirnotrlgrscrl c AocTa-
ToaIIIo srrcoHoft ToalHocrblo AJI.fl Bcex orrrrrqecHr4x r.uy6rzn, Horopbre Blrocrrr
aauerur,rft Br(JIaA n -I (0, p). C apyrofi ctoporrr,r,.reu cla6ee Jrutrtlrr, rerr rreHb-
rue 1,, Boo6qe roBop.Fr, Berr4cuga fu ec.ls {yuxqua r, o[rrar{o, qro6],r r,rccJre-
,I\oBarb, KaH SaBllcl4r or' l, r4lrrepBaJr Boan{oir{Hlrx Btraqeutafi t1, 6y4errt crrl4Tar1
ee nocro-anuofi.

B. B. Co6oneB [4] ycraIIoBI4JI, alro perreHr,le ypaBHeHr4x (12) npr4 rrpor4a-
BoJTLHOM cno6o;1lrou rrJrelre g (r) ntrparnaercr rrepeB peBoJrbBeHrnyro 

-tfynitqiarc
(D (t, )"), yAoBJrerBopr{ror{yro ypaBrrerrr4ro

cD (t, r) : + icD 
(t', l.) E'(lx- r' I ) ar' + * Et(r).

Otrretrlrr, uro uo4po6Hoe onr4carrrae csoftcrB arofi {yunqr4rlr N{o}rirro uafir1,r,
Hanpr4Mep, B r{rrzre IJ. B. tr4saHosa [5]. OHagrrnaercfi, eciltr Br,rpa3r4rr, rny6n-
uy o6paeon&Hr,r.rr 11 uepea Syunquro @ (r, r), rorAa lrorriHo yr(agarr, ror r4r.r-
TepBaJI orrrlaqecr{I4\ rny6rarl, n rtoropr,rfi AoJr}rirrbr norraAars Boe tsHarrerrr{.6 Tr.

Paccnrorprzrr cHa{a.rra qacrustfi clyvafi }u:1, B noropor{ Berr4cr{Ha rr
He BaBrdcr{r or Syunquu Il.ranxa

r) )'" ': 1.
t(an nu4no r4B Br,rpallrenun (14), aror clyvaft ulreer lrecro nprr T:0 ra

ItlQ," * o') > 1. llocle4uue yc.IIoBI4fl AoBoJIbHo rracro BbrroJrrrflrororr AJrfl r{eHr-
parrbHbrx .racrefi nranraft uornoqeHrrfl (cu. nurrie). tr4a panencrua (13) cJreAyer,
uro g (t) -: 0 npn )." : 1. Tor4a ypaBHeHr4e (12) cranoorzrcfl oAHopoAHrrtrr, r. e.

nT
S(t) :;.) S(r')Er(lr- t'l)dr'.

0

C54ecrnyror 4ae {opubr Batrucr peruestrr aroro ypaBnenran (cu., HatrpuMep,
t5t);

(17)
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u

,S (r) : l/3k -l q (t)1. (18)

34ecr @ (r, t) - paccMorpeurra.fl Bbrrtre peBoJIEBeErEafi {yunqur @ (r, l,)
upu l, : t, a q (t) - {yurqran Xon{a, ra6.ruqn noropoff uomdo uafirtr, Ea-
npuMep, B r(Hrrro B. I(yprauoBa [6]. Salreruu, uro peltreuun (17) u (18) EopMtr-
poBaubr raxr{M o6paaoirt, .Iro S (0) : 1.

Ilsrencusnocm Bbrxogsqero uBfiyqeHI,IE B paccMarpI,IBaeMoM cryrlae
. orrpeAeJrflercfi IrB paBeucrBa (cu. t5l)

/ (0, p) : e (p, t), ' (19)
I

rAe g (tr, I) - {yurqun Au6apqyMflrra, yAoBJrerBopffroqa.E ypaBreur4ro

,,
q (p, I) : t * f ue (r, 1,1 i 

9iE1tl a*'. (20)
0

Ilo4po6nne ra6lraqn ana.IeHr,Ifi q (p, I) cocraBI4JIIr ,(. Ctr,r66c u P. Vllp [7];
lla cootnoueuzn (17) crleAyer, sro S' (t) : @ (r, 1), 

^S" 
(t) : (p' (t, 1l

tr r. A. flpr,ruenxx arrr Bbrpa,n9urr.fl, c rloMoqBrc ra6ru$^{yunquu (D (t, l,) [8t
Molr(Ho troaaBarB, qro B upanoft qacrlr paBJro]r(euue (10) [ocraroquo yqecrb
roJrbno ueporrft sJreH, ran r(an Br(JIaA ocraJrbrrbrx qJreHoB <Lo/g. TaHuIvr o6pa-
BoM, c yxasaruoft rorrHocrbro BblfloJlu.aercfl paBerrcrBo (tt). tloncraBJr.tr.E B Hero
coorHomeHrrn (1S) u (19), onourrarerbuo troryqaeM

-11L-

*,p(rr, 1)-l/3 e r'[tr-l-p*q(tr Fti)].

tlucnennoe perueHr{e ypaBueHrr.tr (21) uosnonrano uafiru olrl4qecxylo rry-
6uuy o6paaoBaur4fl tr A[rn paBlrbrx yr.IroBbrx paccroxnzft or rleHrpa []IcHa.
3na.regu.fi tr fu)lW B cJlyqael,: 1 upuseAeHr,r B rlocJreAHeu cron6qe ra6n. 1'

2) 0 < x<1.
B aronr cJryuae B ypaBueur4n (12) cno6o4nuft rureH g (t) * 0. IJoetouy

B coorBercrBvr{ c paBeHcrBoM(13) {ynrqu.E ucrosHrlxon S (t), a sMecre c Heft
n r.nv6una o6paaonanrafl. 11 Ba.Btrcrrr or pacflpeAerreuu.rl reMtreparyprr 7 (t).
Tannu o6paaou, Toquoe BI;IqucJreHI4e Beflrasl,IubrrI rrpfi X < l rpe6yer BaAaurr.rl

MoAeJrr4 aruoc$eprr. Brrecre c reM, xan 6y4et rIoKaBaI{o HLIx{e, 4,nr nro6oft uo-
AeJrId arMopseprr rroxrer 6r,rrr, cpaay ynagaH Tor rllrrepBaJI otrTl,tqecnllx ruy6uu,
s roroprrft AoJllr{nbr rrotraAar}, BuarreHrl.fl xI Ttptt rex rrJlr{ ltnr,rx l, u p.

. Ta6nnqa I'

Cpelnre BHaqeHtrfl ir,/tt u Mar(cuMaJrbEafl BoBMorfiEafl orun6xa B BaBncuMocra ot lu, u p

(21)

0,950,90,3

0,1
0,2
0,3
0,4
0,5
0,6
0,7
O,B
0,9
1,0

0,83
0,93
t ,00
1 ,05
1.,10
1.,L4
t, 18
1.,21.
1,24
1.,26

t,t9+0,49
1,19+0,49
t , tg +0,49
1,19L0,4g
t.t9+0.49
7,L9+0,1$
1,19+0,49
1,1910,49
1 , t9 +0,49
t,t9+0,/r9

0.911+0.23 | u.87+0.12r
4.0;+0.32 | 0.98+0.22
1.1o+0.3(i I 1.04+0.27
{.13+0.39 | t.Og+O.St
1.4.4+0.41 I r.lz+o.ss
1.l(i+0.42 | r.ia+o.es
4.1.7+0-431 l.tS+0.37
r.L7 +0.43 I 1 .17 +0.38

0,84t0,07
0,93 r0, t4
{,00r0,18
7 ,05 t0 ,22
1 ,0910,25
1,,f2+.0,27
7,t4+0,29
t,t6+0,30
l,L7 +0,32
1 , t810,33

0 , 82 ti0, 03
0,91+0,06
0,98 t0,08
1,03t0,11
t ,07 +0, t3
1 , t1 +0,15
1,13+0, t6
1,10 t0,18
1,18+0,19
1 , 20 r0,20

0,83+0,02
0,91 +0,01r
0,98+0,06
1,03+0,07
1,07+0,09
l,L1t0,{0
t ,14+O ,12
t,t7tr),13
t ,Lg +0,1"4
1",21 +0,lit

L.IB+0.44 | 1-17+0.39
t',r}io,44 | r,tat0,+o
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Heo6xo4uuo Hecr(oJrbno uo4po6uee ocrarroBl,Irbcf Ira rocJIeAI{e}I npeAlroJlo?l{e-

uuu, Cle4yer orMerr{l.b, qro ono HepeAKo r{cnoJibByerc.rl npl4 paccrlorpelrl4l'r

rroJrr{ rr3JryareHr4rr B BBeBArrLr\ aruoc{epar (cu., rraupranrep, [3]). Ilo-nu4nuouy,
coorrror.ei,re (22) neutroxo [peAcraBlnet Syunqraro IInaIrrta B--roNI AoCrarorlHo
y3nor[ cJroe, rAe o6pasyercx r4sJIyrIerILIe /{a}IIIoft qacrorEl v. flpra raHoII npeA-

iraBneurur,r S;yuxqltll BIT (t)l rly6rarra o6paeonalrrarr'(1 saBrlcrr He or catrrl4x

BeJrI4qI4Ir C1. t4 C1, a oT I4x oTIloIlleIII4l crfcr. Ilpu sTolI TI eCTb BoBpaCTaIOtrIa-fI

{yuxqun iroi,i uClrnqIdIlLI (crt. Hrante). Tanrarl o6paaoiu, npla saAaIIHLIx napa-

rarpur ?u r,r p lrnural{aJlb}Ioe sHaqellue TI noJlyqaeilc.rl npu crf cu:0, a I{aI{cI4i\Ia"[b-

Hoe - lpucrfco --+oo' OTlteTU'v, alro Il nepBor{ crysae' Har{ cJleAye.r us (22)'

SynfirIrar li1'iuna irc BaBr,rculr 0r rry6r,rHbr; Dro oauaqaer, qro T ('t) : const,

r. e. r4r\reerr oArropoAtryro ar.uoc{epy. Bo nr0poM cilyrrae, ItorAa crfco --.>yt,

ar1yroc+ep a, uao6opo'r, ripn t - L c, aironurcs sltcrpel{aJtLllo lleoA}Iopo4uofi . IIo-
Itr{Ar{Mot{y, Iprrr peaJrr,lbt x 3Be3/{IJLIX aruocdlep yl{aBaI'IHbIe ABa cJIyrIafl .flBJrflIorc.fl

,rp"71aouriu,orr. io*ron o6paaorr, ec,rra Syunqrn.s flranna BaAaHa B BI4Ae (22), torga
l\[o11tgo orrpeAeJr]4Tt t.pa]rr4L(bt Tofo IrIlTepBaJIa, B noropr,rft AoJrTliI.Ibr IIorIaAaTb Bce

BHaseHl{-fl TI.

Ilortataelr,.tto

ll tT (r)l -- co -rr- c{.

IAE

p: co t{T=T, -l- *,*

a tpyrrHqna rII (t) cnxaarra c

co oT rI olle llr{e['I

iQ:cr{T-,,

(22)

(25)

IloTlcrau.naa coorllouenr{e (22) n (13), noryqaerr

S (t) (1 - I) co I (1 - )') crt.

Co6ones [4] uaruel pexlellll.fl ypaB]Ierlr{rr (12) upra S (t) : t I'l npu g (t) :^1'
N,Ionrno ronaaarrr, qro peureHr4e ypaBIrelIIln (12) npn cno6o4norrr..u.uelre (23)

flBlfercq cyneplloallquefi atrax /(Byx peuellraii ll ulreet c.rre4yrorqrafi nra4:

s(t): Y ("r,')dr,',

(23)

(24)
a
r

rv(t) l-sJ
0

a
(.,["{.r): 1 f- \ tl-t (r' ,)"\ dr'
0

peaoJrbBelrruofi Synxquefi rD (t, ?t) unterpanr,rrr,rn

(26)

HorreuHo, Bllaqellufl lP (r) aanucflT He roJrbxo or r, Ho r'r ot h, oAHaKo IJLE

r(parxocrl,I BMecro \P (t, l,) 6ygeu rrrcarb V (")'- B nrrpanieuue (25) g;rn xoa6{uqr{er'rra p BxoAI4r BeJII{arI{}Ia ct1 - rIepBbII{

MoMeHT $ynxquu Anr6aprlyurr.ra, r(oropafr, HaK yHaBbIBaJIocE' BLIilre' yIIoBJrer-

Bopfler ypaBHeIIr4Io (10).'bo"rua Sopuyira Arrfl MoMeHton SynHqulr rp (p' l')
I{MEET BI4A

o,, : lp, q (p, to) dtr

.Brtpaxtenue AJr.E rlHreHcr{BHoorrlr 1 (0, p), xorAa cno6o4ur,rft qreu yp,aBIIe-

""i 1tZ1 nunefiuo BaBr{cr{r or T, trp,rBegeno Co6onenrrrrt [3]. B namrax.o6oana-
qerrr{.flx oHo IrMeer oJre4yloqrrfi suA:

1(0, p) : (P + sP) q (P, I). (28)
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oruetuM, uro (28) Molnno roJryqtrrb, rroAcraBuB QQ n (l) u r{crroJrr,BoBaB coor-
HOItrEIIEg

@
n 

--l
\ , P Y(r)dt : !.rg (p,I). (29)

ioo.ruoron paBerrcrBo (24) n(28) n ypanneHue (4), HaxoAr{}r
6aa

* a + p)rp (p, r) : j ,- F ptY (r)+ J 
\Y (r') d."c'l d,"r,

aI 0

rt\E z : plq. trIz (25) c.rreayer, rrro

z: co -r-A--,L.cr z Vt_X
Ilpeo6paaya rrrrrerpaJr n uparofi vacru (30), noryqaeM

*a+p)q(p,t) :(.+p)i ,-i* ("t)d,r rtu-;f *1"yr"
tI 

o

t4iln

(30)

(31)

1,r(r,, 
^) 

: i.,-i* ("r)dn a *",-#i * g) d.r. (32)
aI 

o

Ypannerrue (32) onpegeil.ser Ber,nqurty rr. Iloc.rre4naa BaBr{cr,rr or AByx
[epeMeHnbrx - l"r r{ z. onpeAetr{M, r{aH ne4er ce6a 'cr, ecilfi z Bospacraer.
/lu{Sepenrlupyn (32) no z, Haxo[rrM

at, f '.' I .. tI

#1"* (r,)* I*n,o,):-#- i,r, 1"ya.. (83)

tr4a cootnomeuun (22) cJreAyer, arro c0 ) 0, raH KaH BuaqeHvn B lT (r)l lo.l-
xrur,r 6r,rrs troJlolnr,ITeJrbrrr,rlrr{, B qacrrrocrr,I, rr uplr MaJrbIx r, rAe B lT (r)l : co.
X,h,r paccuarpr{BaeM o6r,ruuyro BBeBAT{yrc arlroc(repy, r,qe reMneparypa pacrer
c r.ry6uuofi, r. €. dTldt ) 0 (clryuafr dTldr,( 0, coor:nercrByroquft xpouo-
c{epau, He paccMarpunaeu). Tor,qa cr} 0, r{ r.ra Br,rpa}neulrn (31) rorysaeM,
.rro z ) 0. V.rurbrna.E, r(poMe roro, qro a (33) {yuxqua Y (r) } 0 (cu. (26)) u

al

f v(") ctt)o (rr>0),
,J

or"r,]no HaxoAtrM

hrl1z<O (q > 0). (34)
'IaHuu o6paaolr, Ileruquua 11 ecrb y6rrnaroulaa $yrrxqua z. Eto oarraqaer, qro
upr,l SaAaHrroM yrJroBoM paccTo.Errr{rr 0 : arc cos p uau6oJlbmee SrrarreEEe
TI,rnax trOlySaeTCrI fipld Z: Zmirtt a IIaI{MeIIbIIIee T;,pi11 - UpE Z-> @, SAeCn
zr)rin orpe[eJrflercfl ua (31) npu. colcr: 0, r. e.

1" or1*: - (35)Jm,n - 2 TT=,
tr4a craaansoro cJreAyeT, rrro upe,qeflr,Hlre Brraqenu.E Tr Haxo[.srcfi trpu ycJroBr{.r{x
crlco : 0 u crlco --> oo. f(aH orilre.raJrocb BhIrue, trepBoe r.ra HI{x coorBercrByer
oiluopo4nofi atuoc{epe (n arolt cryqae roJryqaeNr }rr}r{rrroro rpaHrrrly BHace-
ttuir t1), a BTopoe, nao6opor,- or(crpeMaJrbr-ro neo4uopo4rrofi aruoc{epe
(agecr troJryqaeM .Bepxuroro rparruqy snauenuft q).
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Be.ur.r.ruua rr orpeAeJr.Eercfl r{B ypaBIIeIIrrfl (32), ogrraxo npI{I\{eHflrb ero
I.ILfi Br,Iarr,roJrerrflfr 11,s1111 14 Tr,mirx rreyAo6110, Tar( HaH 0TCyTCTByIOT Ta6JII{I{br Arf
r{rrrcrpaJroB R flpaBofi rracru. Iloerouy, Har( Ir B cryqns ?u: l,6ygelr rrcKarE,

ury6r,ruy o6paaonarru.rl I{B coortlorreHrrfl (B). IloacraBJr.a.E B }Iero (24) r'r (28),
noJiyrlaelr

l r, '.' -

i@+ sp) q (p, I) er, : ,.\ 'f (t)dr-l (p_1-qp) 'I'(tr) -l-

-l- Lr (p j- sp) Y' (r,) + fr'f'p + qp) V'(tr) -l- p3 (p * qW) Y"' (tr) * . . .

l,[Jl14

I ^. "I r ",J ... . -

i,p(u,fo)er, : ;n|,.\ Y"(r)dr *'t'(ri) l- u'l''(tr) * p"P"(r,) l-....
(36)

IAe no-nPelIiHeL{Y z: plq.
flra Y (ti I p) uolilro iloflyarr{rb paarro}nerrue, alla.rloru.trroe (9), r. e.

Y(t.-i- p): Y(tr)-l- pV'(x/) ++V"(tr) +* *"'(tr) l-.... (37)

Br,r.rrra;i (37) us (30), rraxoAuu

t -'lf , t' I
7e(w, ?,'): e t'lvtrr*p) *t*-{ t[(t)rlt + +'t'"ttrl +. .] .

(38)

Ilac.rerr,r rroxagr,IBalor, arro ocrroerroii Br(JraA s 6ecKoHe.IIIyIo cyr{My n upanoit
uacru (38) Br{ocflr nepBr,re Atsa qJrerra, a BHJTaA ocraJrbHbrx cJlaraeMblx Ire
rrpeBr,rmaer l-2%. lloa'rouy c Aocrarosuoft [;n.s trpaKrl4qecxoro rpI{MeHeIIIrrI
roqHocrr,ro raa (38) roJryalaeN{

f etr,, N): ,-? 
[*(rr 

* p). #$ v ttt at] .

orcrcAa [JIfl T1,161 E Tr,max IIaXOAI{M

, - 
a'I'min

-7V0r, L) :, P Y(tr,-in* P);

t - 
rr,max [ , 

tl'max 
I

}V(U,?u):, * l'['(rr,,n"*]1r\-L \ Y("c)d,rl'(41\
L "'rrru^ ' r/ r zmintP J l

IAe BeIntILIHil Zsi11 otrpcAeJlfleTofl I'I3 patseHcrna (35).
Ouruqecxue rry6uHnt TI,min u Tr,max Br,Iqu clrrrlrucb I,I3 ypaBlleHufi (40) tt (4L).

3ria.renus {yuxqura V (t) naxo!.vilutcb c rloMolqblo ra6.nLrq, coAep}I{au,[xc.E
B [9], a B]raqeHI,La rp (p, X) - c rroNlolrtrrro ra6nurl [71. Peay.T srarbl pacqeroB
trpeAcraBJrenr,r s ra6n. 1.

I(aH orMe.raJrocb Br,rme, B cJryqae l, : t outnqecnarr rny6llna o6pasona-
tttitr Tr (p) oupe4e;rEercfl oAHoBHarIHo; coorBercrBylolqlle sIIaareHl{fi tl .(tr)/t,
npr{BeAeHhr B rrocfle[Helr cro;n6r1e ra6l. 1. B gpyrux cron6qax yKaBaIrbI pe-
ByJrr,rarbr, iloilyseuutre [pI{ fu < t; orur rpe6yror Henoropbrx floscuel{rIfr., 14s
ypannennfi (A) n (41) 6sru nafrqen rrrrrepBaJr (tr,*ir'/p, tr,-u*/p), n xoropr,ut
[oJrirrHbr rrorragarr; Bce Brraqeul4n qlp,. B ta6r. 1 npegctanneHr,I cpeAHI'Ie BHa-
qeur{r t}/p, coornercrByloqr{e cepe,qrrrle yxasaHuoro uHrepBaJra. Paarrocrl
Melr{Ay aroii ne;nu.runofi u KoI{IIaNIIT rrurepBaJla [puBeAel.ra co BHafioM -f. Ee
I,rolrrrro paccMarptrBarb r(ax MaHcuMaJIbEyrc orur6my, Koropafl BoBMo?r{Ha npII

(3e)

(1r0)
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ncnoJrbsoBalrr{H rrpeAcraBJrerrr-rbrx B ra6Jr. I cpeguux eHa.reHr,rrl f1lp gn.a xorr-
Hperr'rhlx JrrIHLIfr.

cre4yer orMerr{rL, airo trpr{ }, : 0 coorr{ortreHr,rn (40) v (41) Br.raqr.rreJrb}ro
y_trpoqarorca. ,{efrcrnnreJrbHo, B AarrrroM cryarae rp (tr,, 0) : 7 w V (t) : 1.
lloarouy Bce cJraraeMrJe B npanofi qacru ypaBueuu.s (38), xpolre repBbrx
gnyx, o6parqarorcrr B rryJrrr, T. e. BbrrroJrlrflerc.E ToarHoe paBeHcrBo

, ,"1 /*:r-r,(t+-:-).z \ z+ll/
Orclo4a noryqaeM, qro

^tr,minlw:ln2; , -:L{=(1 *tr,

(42\

,,.o*/P):$ tl-ol. (43)

Itax nr.rguo r{B [ocJreAur{x coorHorrrenr.rft, nplr }, : 0 3HaseHu[ t7,11in/p n
rr,-3r/g He. BaBr{cflr or p. tr4a (12) u (13) npu }, : 0 crreAyer, 

"ro' 
S f.i; :: B lT (t)1, r. e. cnyuafi l, : 0 coorBercrByer rrpeAroflorxer.rrrrc o JronarrbHoM

TepMoAr{HaMr{qecHoM paBrroBecr{u.
IIepefigeu x o6cyxr4enflrc [oflyqeHHbrx peByJrbraroB.

2. O6cyx4eurre peayJrr,TaroB
E cpaBueur{e ux c [aHrrhrilrrr AeTaJrbubrx sbrsucileuufi

B ra6n. l nnecro auaqenufi 11 (p) nplroeAeHr,r BnaqeHr,rfl rl (p)/p.tr4a npo-
crblx reoMerpflarecHr.rx coo6patnenufi cne4yer, qro ecJrlr r ecrr, orlruqecHafl
r.ly6una no ltopMallr x arltoctpeprrLrM cJroflM, TorAa Be,lr{ru4Ha r/p ecrb ofirr.t-
qecHa.E r.rry6nua BAoJrr, Jryqa BpeHr4.s rra yrJroBoM paccro.sruil,r 0' : arc cos p
or r{e}rrpa ArlcHa. Taxr.ru o6paaoM, s ra6Jr. 1 4nx paaubrx yuroBbrx paccro.E-
rrufi (npoue p : 0, qro coorBercrByer Hparo Arrcna, rge neo6xognnro yqurr,r-
Barb r{prrBr4Srry arlroc{epnrrx cloen) IIpeAcraBJ]erra olrr.rqecHa.fl uy6rna
o6paeoaaur.rrr, r{3Mep.seMar BAoJrr, ryrra Bperrrrn, IIocue4n.E.E, r(an Br{Arro rrB
1a6_.11rurr, nprr Bcex BHaqeHr{.flx L p oxagaJracb Becbr{a 6;nuaxofi H eAr{Hvrre.
B [1] auatoru'IHrrft peayJlr,Tar 6r,rn uo;nyuerr [Jr.E pnga rurrlrfi trorJroqerrrrfl,
ua6;rro4aeurrx B qeHTpe colrHequoro Alrcna.

I4z ra6,r,. 1 rax;ne Br4AHo, qro cpeAHue Blraqerrr,rfl fl (p)/t, Becrrlra c.na6o
BaBr.rc.Er or 1,. HaupraMep, B r{eHrpe Ar{cHa (fl : 1) npr4 r43MeHeuu]r-?u or 0 Ao t
arrf SHaqeHr{rr Moryr MerrflTr,c.a or 1,18 go 7,26. B yclonll,ax co;rne.rnofr ilr:rvro-
c$eprr nprr rrepexoAe R reoMerpuqecxur{ BricoraM aro coorBercrtsyer paBfir,rqflro
lopflAKa \0 nn, rITo AJr.s 6o.[r,ruurrcrsa aaAarr ,rBJrEerc.E npene6peiriimto lra;rofi
seJIr.r.rurroit. C.rra6a.s BaBr.rcr.ril{ocrr, cpegrreii r.ny6nrrr,r o6paaooarrr,rs ot fu o6na-
pyll{LrBaerctr [orlTrr AJrrr Bcex aira.Ierrrtft pt,, I{ ToJIrrKo nplr uplr6"rurirteHtrr{ H ca-
MoMy Kparo Ar{cKa (p == 0,1 -- 0,2) oHa crarroBrrrcrr Jlecr(oJrbHo Ba}rerrree.

C apyrofi cropoHbr, or l, cyrqecrBelrHo BaBr,rcrrr AJrr,rHa r{rrrepBaJra (Tr,,nir,
tr,,.,o*) rrJrr{ BeJr[rrrrrra MaxcrrNra"nsnofi soail{oHrHofr ourr,r6xu (ra6.n. 1). fieficrnlr-
TEJII,IIO, ECJII4 IiP],I }" -- l MAI(CI,IMAJII;I.IAg ROSN,IO}TiITA.g OMIT6XA PA,BIIA ITYJIIO, TO
c yMerrLmelruelr l, oHa rrocreneHrro \rBeJll,rarr,rBaercrr I,I Aocrl{raer irau6o.rrr,ruero
BHaqeHuq -{- 0,{g B cJryqae l, : 0, xo.ropufr coorBercrByer, Hax orNreqalocb
BDIIIIe' IIpeIIIIOJIOilteIII{IO O fiOHaJILHONI TepMOALIIIaN{I{IIeCHOM paBIIoBeCI4LI.

I4nrepecuo cpaBHI{rL Aa}II.IbIe ra6n. t c peayJrbraraMr.r Br,rrroJrHeHHr,rx He-
AaBHo AeraJrr,uLrx pacrreroR r'.ny6r,r]1 o6paaonaHlrfl p.rrAa lvv.ufr. corlIesr.Ioro
crleKTpa t1]. Ynal;arrnr,re pacqerll ocrroBbrBaJrr,rcrr lra qrrcJrelrHoM Ilertrerrr{u
ypaBr{e}rr{fl (12) c noNrorqbro r{rrrepaqr,rorrrro-Bapr4arrrroHHoro },reroAa t101.
flpr arolr fiprrMe]rrr,rracrr MoAeJrrr co"irnequoi,i aruocsepr,r [11], .rro [oBBoJrrrJro
TosHo yqecrL saBl{cuilfocrl] BeJII{qI,IIIbI fu r,r rfyuHrlr,rn flnauHa or ourlr.recxofi
r.ny6lrHrr.3uaqeHr,rx r1 Bbryr{cJrflJrrlcb lurfl qerrrpa co.lrrieqrroro flucna (pr: t)
B pa3rurrHhrx yqacTxax r{ollTvpoB rrrecrrr luaufr [o]rJrotr{elrplff. Cuucox arlrx
luuprft nprlBeAeu s ra6il. 2.
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Ta6.rltqa 2

, Cpanuenre cpeAHEx anaqennfi 4r, irafiEeunr'rx ua ra6n' t npn p: t

;1nfl Her(oropbrx aunufi corneqnoro crrerrpar c pBoynbraraMu rorlubrx pacqeroB ru

Ba II

FeI

FeI

lrc I

CaI

FoI

4554,0

4808,2

5250,2

5302,3

6L02,7

6302,5

0, 00
0 ,05
0 ,00
0,05
0, 00
0 ,05
0, 00
0 ,0Ir
0 ,00
0,05
0 ,0t)
0,05

1,00
0 ,20
0 ,84
0,03
0,99
0 ,08
t ,00
0,96
1,00
0,9(i
0 ,99
0,79

L,26
1, tB
t ,19
t, 19

L,25
1,19
L,26
1',22
1, 126
'l' r22
1.,25
L,Lg

L,27
1,42
L,32
1,33
1',25
1.,34
L,26
L,2L
4',25
l,2o
[,22
1 ,4'9

L
9

1"1.

8

0
7

0
a"

t
,t

2
0

Cpannulr rJIy6ullbl o6paaooauufl Ty, noJIlrIelIHLIe s [1]..uyreN'{ sICJIe]IHoIO

peuelrrrfl ypaBrrerrun (t2i n AByx ro_qHax r(ol{rypa Ha}Ii[oft JrI{H!III (AI : 0Ia

ifu :0,05 A), c reMr'I sIIaqerlI'IEMI{ f,, noropble I{afiIIeHLr I{3 ra6Jr' { npn co-

oTBeTCTByIOtrlIrx s}IaqeHr{fl \ },'.

flocrLgnue orIeuI{BaJII{cb AJIfl lJry6I{IIrI Tv : I g' [peAcraBJIeHIi B aIeTBep-

rolr croJr6rle ra6"[. 2.
B rpex cJryqa.sx (ngpa .rurnuit ?u4554, 1"5302 u fu6103) _c roqllocrllo llo

BTopOro BHaHa IIO9JIS aaustofi t" -:1. Cor.naClro AaHIILIM ra6.u. t 3[oCL T1 :
: i,26, B ro BpeMrr r(a6 rlpflMbre pacalerbr Itlua.ulr coorBercrBelll{o suaqellufi

1,27; 7,26 Lr 1,25, Taxlru o6paaolr, paCX_OlI(AelIlre B Be[lrtIUHe T1 I{e 11peBLIlIaeT

o,ot. o"o BnoJrrre o6r.scn.tetcg reM o6ctot{reIscTBoM, aIrO {yrrrqua 11cTorl-

;;;, r [1] sgquc,rrrJracrr o6uqno c rpeMfl BepIIbrN{Ir-BIIar(aMIr. Ec.nn uepefiru

", 
oarrrrrta11l{x tJry6r,Ir{ H reoNIeTpLIarecHLIM Bl,ICOTar\I h, TO,-H-aI( BI{AIIO I{3 IIO-

"""a"1"o 
croJI6IIa ra6[. 2, yxaainnoMy pacxo]I{AcIIrFl B 0,01 coorBercrByer

pa3rr.{que B Rr,roorax I Ah I < L nn. CteEoBareJrEIIo, B CJIyqae }: : I IIoJlyqeIIo

oqer.rf, xopolllee oolJracrre Nte?fiIly pesyJrbrarallll pa6orbl It] u Aannr,tlru

:ra6n. 1.
B ocranr,ur,rx cryr{aflx, rAe fu < t, cparnenue ury6[Il o6paaonalrrlrl, Ilaft-

Aerrrlrrrx s [1], Co Cpe4neft BeJI]Iq]IIlofi ?1 nB rtr6r' t [onaar'rgtreT, alro pagxoili-

Aerrne Melr{Ay nr{Mr{ BcerAa MerrLrre MaKcrIMaJIrrHoii! BoBN'Io}ItrIoft oIIII46HI'I, T. e'

Toarlrlre BrraaleflI{fI TI BCeIAa nofraAaroT B r{IrTepBaJr (TJ, ,ntn, TI, ,r',.,t)' Cootnerctny-

IOIu,ee paSJrr4qr{e B reoMeTptralecHrrx BLICOTaX o6pa3oBalrll,fl, ltaH BI{AIIO U3

Ta6;. i, o6nrqno cocraBJrfler HecxoJrbr(o Hr{JroMerpoB, Aocrl{rat{ Halr6oJlblrrero

B,a-reHr;.s LL nn B UeFIrpe rlvltTtrri I/+808. ttax 6r,rno uor(agar{o s [11, oruu6Hlt

BcI{JIaxocuI{JIJIflTopoB,coAep}ItaHlltrIcooTBeTcTByloqeroeJIeMeHTaI{JII{cHo-
pOcTr,I MI{I(pOryp6yJIeIITI.IoCTIll MoIyT IIpI{ROAI{rL I( SaBbIIIIeIII{rc IIJII{ saIII{}He-

Ir, 
"u,ao*, 

o6poro"utrfl JII{IIIII{ Ha 100 nil. v \oilee. Iloato'uy orMer{eggoe

;;;"p"t;o,{i,,e;re I Afu] < L0 nat, nRrflo"rc^ IIecyrIecrBerIIIr,IM. TaHuu o6pa-

3OM, CpeAHr{e Brrarrorrr{.E ?1 , rrpr{Beflerrlrbre B ra6rr. 1' IIOSBOJLEIOT C AOCTaTOqIIO

nucoxofi Toarrrocrr,Nl oflpeAeJr.flrr; urySurry o6paaonarrrlfl r,r3flyqellfifl B IIOE-

HpeTr{LIX JIII}II{EX, IIe BEIqI{CJItIfl IIpe[BapI{TeJILIIO $yUXqlltCl tr{CTOTIIIUKOB'

floc.negnee saHJrroaretrrre rrMeeT I{OBOJrr,rIO O6U1Uft .\apar(rep u crpaBeJIJIlIBO

r{e TOJIT,nO AJI-E JII4III,lfi COJIIISaIHOIO CneKTpa, npgACTaBJISI{HLIX B ra6n' 2' tltO6r'r

y6egnrrcn B erotr{, cpaBHr{M BeJrr{qflrry olllu6Hu, BoBIII{KaIO[\efi Ha AByx [ocJle-

JIoBare.rrbrr6lx 3TaIIaf BbIrIuCJIeHu[ r"rIy6]4IIEI o6paaOnarrr'r.E-I'I31yqe1114fl B JII{-

rrraqx. ItaK trABeCTlIo, CLIaaIaJIa HaxoArIT o1rTurIeCKyIo pily61ally o6paaOnanlrn
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q (y') una rp (uepnufi_arau), a sarel{ or Hee rrepexoA.frr r( re6}rerprr.recxoii
r;ry6uue r4Jrr.r Br,rcore o6paaoranrn (er,opofi arau).

^ . Fu nepBoNr Brarre ocr'roBHyro poJrb r.rrpaer pacqer $ynnqrau ucro.rir[Hou
S (t), 

..a 
rra BropoM- Bbrsr.rcileHr.re nerpoapurrro"r, urroa,pepbr B pacclrarpr.r-

naeuoii qacTore v. Ecnn orxa3arLcfl or-naiomqeun.s ,S (r) n aaueur.rrb rorrrroe
sllas_eHl,re rr (p) na ,I. 1*), ro, r{ax Br.rAr{o ua,ra6;r. 1, Boarurnaroqafl nprr Drorr
ouu6Ha cocraBr{r {40%o

f opaago 6o;nee cyulecrBelrHr,re orur.r6Hra rroflBJr.Erorc.E rra BropoM DTaue
Blrgucreuufi. .(eficrnureJrbHo, B .sApax rex rl,rHlrri, r(oropr,re r,rcrroJrbsyrorc;r
ilpl{ I'rsyqeHl[u 3Be3A]rbrx aruoc$ep, HenpoBpaqHocrb arlrocsepu o6rrsHo
IIO.JIHOCTI,IO OIIPEAEJI.EETCX HOE{{UqI,IEIITOJ\I IIOIJIOIIIEHI{'1 B TIIIH:,a:r. I,, rAH MAHlu) x -l- o. Ho Berr.rcEHa l, uponopquoHaJrr,rra cr,rJre ocqr{Jrr"ropu'f u colep-

'rtaHtrIo 
CooTBeTCTByIoIqero SJIerIeI.ITa e; ItpoMe Toro, oHa Bar{eTHo BaBrIcL{T oT

npr'rnaror?grx 4arruofi BBeBAbr cnopocrr{ uuxporyp6yrreHrHocrrr a,. lJapalrerprr
f, e n u, o6lr.uro r{BBecrHbr c roqHocrbro 4o uiroxrrel a 2 (asacro u c ueurruefi
ro'Iuocrbro), rroBroMy_c coorBercrByrouleri oruu6xoft naxoArarcfl. u Hoas{r.rqu-
eIIT nol'JrorqerrurR lr. EcJIu, rra[p[r{ep, Be.[rrqr{Ha r BaHr{iflerra n 2 paai, ro a
2 pasa 6yger aauluneHa r{ HenpoBpaqHocrrr aruoc6epu B rleHrpaJrbr{r,rx qacr.Ex
JrrlE\rrt, r. e. rrafilleHHoMy Ha nepBoM Drarre pacqeroB SrraqeHr{ro tI (p) B peaJrrr-
uofi aruoc$epe coorBercrByer onrr4qecxa-rr r.uy6nua zrr (tt). raxuu'o6paaou,
orr.rocr4reJrbuaa ourlr6xa BAecE, cocraBrrr t009ir.

14a cxaaa,uoro Br{AHo, qro ry Torrrocrrr, r{oropa.E Aocrl,raerc.E na [epBoM
3Tatre rryTeM BI;rqI4CJIenr{fi r[yuxqulr Lrcroq]rlrnoB, rra BTopoM STarre, Kar( [pa-
BrrJro, coxparrurE, Ire yAaercfl. Ouenl.rgno, qro c Aocraro.ruofi AJrrr rrpa6rrrqec6oro. .

NPI4MEHEHIIfl TOIIHOCTLIO BEII,IuUHA t1 (P) gTA PASJII4IIHrIX NlrUUii I,I PAsTI,IqHhIXuo4e;reft aruocSep Molrier 6nrrr, nar?gerra c nol.rollr,ro ra6.r. 1.

3. Ilty6rarra o6paaonaHlrrr rrorona uaryrreHufl

Ec;ru npu r{ccJreAoBaHuu conuqa Mo}riuo ua6;nro4arr, or4eJrb}rr,re yqacT11a
[trcKa, To rrpl{ u3yqeHr'rlI ,qpyrtrx sBeBA raHafl Bo3MoEtlrocrb orcyrcrByer;
B trocJreAHeM cilyqae BoBrrl{Haer neo6xogulrocrr, B BbrqucJrenrrr{ r.ny6uurr o6pa-
BOBaHtr.E rroror{a I{BryqeHI{.[ rr. BseAeN{ Suauuecxu o6ocnosaHHoe olpeAeJre-
nue erofi BeJrr{qr{rrbr.

Oupegereulrerrl AorH{Ho yqurr,rBarr, ror rfaxr, .rro o6racru Ar{cxa, yAaJrerr-
I{bIE IIA PASIIBIE PACCTO,EHI{fl OT ETO qEIITPA, BHOCfIT PAAUUfi BI(JIAA B IIOTOK
BErXOA.rrqero usryqeHr,rfl .

flycrr p - orHocr{reJrrHoe paccro.EHue [o r]eHrpa Arrcna, [purreM pa[rryc
Bcero [ucHa 

^Qc 
: 1. I4a uecnoxurbrx reoMerpuuecxr,rx coo6paxennfi cre4yer,

qTo P . sin 0, rAe 0 ralreer npemlrufi cMhrcJr. orcroga, s sacr*r-ocrr{, cJreAyer, qro,
p'* p': 1. Paccuorpr{M Ha [r{c*e KoJrE,qo, BafirroseH,oe Me}r{Ay paccro.E-
Eu.sMIr p rr p + dp. Ero rrJrotrIa[b paBrra 2x,p dp, a r{BflyqaeMafl rrM B HalpaB-
Jrer{I{Lr ua6nrogarera ar{eprrd.E cocraBJr.Eer I (0, {T - pz).2np d,p, rAe
f Q,1IT- pz) : I (0, p) - rrurerrcr4Brrocrb r4aryqeHr{fl. Orlrocure.nrnrrfi
Br{JraA or eroro noJrbr{a B rroron r{BflyqeHufl }I (0) paneu

I p,ltT= pz ).2npd,plH (o).

Ereprrx, uprrurrMaeMa.a Ha6ilro4areJreM oT
r.ny6une rr (p) : ar QtT$. Vcpesrrn
c yqeToM BftJraAa r(amloro <oneueurapn',oro)
rJ, troJlyrlael, BblpameHlre

1'
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0
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: fr\tr (u) / (o.p) pdp.

0

Tlcnonrsyn BblpaltielMe (2) qJIn rloroHa ITBJIyqeHI{fl, oTcloAa

r{rrrerprlpoBil}rl{to IIo p, HaxoAt{M

(M'

\Ilfi. tn OfiOHTI&-

(45)
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(46)

TeJIbHo noJIyqaeM
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tr (p) / (o,p) pdp f I t 10,1'"1srap.

itn* rlnpo, paccMorpelrrr rnrlr*rut o6paaonalrnr
clraqa.ia c,rYvafr )' 1 .

1) x:1.
3Aecr, IrllreHcr{BI.rocrb u3lryqeHfltr orIpeAeJr'Eercfl

I-loqcrauxx ero n (45), HaxoAI'INI
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"p"*;;;;; 
; ,;d;.'l. Auupoxcr.rMrrpyeM BaBucrrMocrb Bertrrll{Hbr t1(p)/p ot

p MuoroqJleuou utoPofi crefleHrl

rr(p)/p:A+Bp'*Ctt"2, (47)

,a xoassuque1r]6t A, B v' C uafi[eu c IIoMorIIbIo ta6n'- t ueroAotrt HaIIMeH[,ItrI4x

;u;opr;r;. oxaaanoor, qro 
^MHoroqnen 

(47) AocrarorlHo,Ton'o upe[craBJrfler

nu"Iir"-.rOn. t: npu p > 0,3 orrrqtre or auaqeuuftll^(t-t)/U, trpeAcraBJrelrrrblx

n ra6n. t, cocraalrer AoJrr'r trpoqerrra, a trpu P < 0'3 - oxo'no L%' Hauou-

rrrrM, qro BerruqtrHa;; qri-;,iori t rarr*(e'HafiAena o ror"o"rurc -4.o/0.
flo4crannar (47) n (46), uonyuaeu

iH : *(ogr+ Bo**ron), ' (ag)

TlOuonraya aHaqeIIII.E MoMeHToB c[rl, paccql{ralIllble B. M' JIocxyroBhIM [12]' Or-

CIOIa HaXOAIIM' qTO tlr : 0,85'
2) 0<L<1.
fiopcriu.rrox B Br,rpalr(e'tre (45) Soplrlyry (28) ruLr u,reHcr{BHocrrr trsJlyqe-

*"" "p" 
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t 
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Bnme 6nro norasajro^.(cM. (84)), uro 0t1l0z _<--0, uoerouy trepBoe cjra_raeMoe a upaaofi sacrn (50) rarme MeHrme oyirr. gro6", 
"utr" ;#;;;;cJraraeMoro, otrpeAeJrr,il\{. c,aqafia auaft trpotraaogroft yVl0p. ffi"-;;;;;;ucrrorrBayfi paBeucrBo (1), repenrameu coo.iorrerue (ii t- iuae
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Ll;re[yer ortr{ertrrrb, rlro B npIrBeAeHHbIx HepaBeHcrBax 0< a,rla111. ?Icuonr-
By.s Btrpa)fieane (27) [JrrrMoMeHroB d,n, HerpyAlro y6egurlcr, qro lrHrerpaJl B

uparoft uactu (53) paBeH rryrllo. Orcro4a

# ! ", 
(rr,r) ,p (p,I) p,ipr, - j t, (tr,r) q (p,tu)p'rlp ( 0.

Cpanuranax $Q c upanoft aracrbro cooruortreHrrn (50), BIIAI{M, qro He roJrbr(o
nepBoe, Ho r.{ BTopoe cJraraeNloe s Hefi orpl4qareJrbHo. TaHulr o6paaolr,
druldz < 0.

tr4rax, BeJrrrqr{Ha rfl ecrr, Molloror{rro y6unaroq,ax {yuxqun z. Oro oBuaqaer,
rrro, r{aK I{ B cJTyqae T1, ]rill[Mer{bmee 3r{aqeHr{o Trr,min AocTl4raeTc.g TrpI{ z -+ oo,
a nau6otr,ruee Tp,pll - rrpu z : ztnil-t r[e Zypi11 HaxoArITCtr rr3 paBeHcTBa (35), I4a
(49) uonyuaeu

1tr
rl1, nrirr * \ r/, nrirr (P) q (P,X)UdU;

0

(55)

1.'
rH, max : * ,:r, + ,*rttr-r, t p) tr, *^* (P) q (p,r) pdp. (56)

"min *r 
0

Etax rr B cryr{ae }," - 1, npe4ctanaaeNl BeruquHblTl,16o ([r) utr,,11r* (p) rvruoroune-
HoM BrrAa (47), a ero noa{{uqrrerrrr,r Haxo[uM MeroAoM HauMerrbrrrlrx KBaApa-
ToB c rroMotqbro [aHHbrx ra6n. 1. PacseTH tror(aatrIBaror, qro roqrrocrb rar(oro
paSJrolHeHllrfl rlr B EroM cJlyqae cocraBJr.fleT upurvrepuo 1%.

f-Iogcranrax (47) a cooruorrreulrr (55) u (56), trorryqaeM

(54)

(57)

(58),

rn, nri,r : { t,1", * Ba, -1- Caa);

z1 (2.i, q, + dB)+B (zmi,r dB f aa)f C (z,rr,n oa { os1
Trr, max : z-tn or f oz

Br,rparxenua (57) u (58) 6rrnu ucrroJrLBoBarrbr trptr Br,rqr{cJrenr{rr auaseuuiil
TE,rnin E Trr,mar, OtrpeAeJItIIOqIIx rpaIIlII{bI IIHTepBaJIa, HyAa MOE{OT troIIaAaTb
ruy6rana o6paaonarura rs. Nlouerrrr,r a1 - cLb Errtr paarrbrx euaqeHufi l, 6pa,nucr,
ua [121. flo,nyuenurre AarrHr,re npr{BeAerrbr n ra6u. 3.

Ta6ruqa 3

Ipanaqnr uHTepBana BoaMor*rrbrx auaueuufi tg, a

0
0,5
0,7

o,46
0,53
0,59

L,26
1",L3
t ,05

0, Bo
0 ,83
0,81

0,9
0,95
1,

0,67
0,72
0 ,85

0 ,91-r
0, 9t
0 ,85

0 ,81
0 ,82
0 ,85

Orueruu, qro B rracrHoM cJryqae I : 0 rra cooruortreuuft (55) ra (56) cJregyer,.
TD

ero Ts',6in : f ,r,.rn (1) r,r ts,r,1u* : i Tl,.u* (1).
(Doprua Barrrcu peByJIBraroB B Ta6il. 3 uecnonrno uuafi, qeM B ra6n. 7.

34ecr, [Jrfl Ka]r{Aoro l, yraaanr,r rparrr{qbr IrrrrepBaJra BoaMo}r(Hrrx aua.ren[ft
rry6ranrr o6paaoranra.fr troToHa, T. e. BeilusuHbr TH.,min I Tlr,rnax, a Tan]fie cpeAHrre,
anaueuun r-s. floc,ne4nue oqeHb cta6o BaBrrc.rrr'or l,; c Aocrarosnoft 4nx
rrpal(TrlqecHoro [pIIMeIleI{I{.fI TOqr{OCTbIO MO}rtHO, rralprMep, IIOJIOE{TITb, qTO.

?rr :0,85. C gpyrofi cropoHr,r, AJrr{Ha r{rrrepBaJra (ta,-in, lg,.u*), KaHr{ [rr.E
tr (t ), BaMerrro BaBr{crrr or 1,. Ona paBua rryJrro rprr ?," : I rr pacrer c yMer{b-
rIreHI4eM X,. B cuyuae l, : 0, xor4a S (") : B lf k)l (cru. nrrnre), paautrrla

4.7 7

),v rrJrmin ar-rvmax iru trv allrmln rrJrrnax ir,



^,Ie)I{Ay 
BepxIIlIM I{ HUmIII{NI npeAeJIaMII TE,max - TH,min AOCTlrtaeT BHaSeHIIfl 0,8.

OrcroAa cJre4yer, rrro peayJrbrarBr roqHrrx pacqeroB ury6uu o6paaonauux
rrr crrbHr,rx (?u=, 1) u c.na6rrx ()u= 0) .ruurfi Moryr orJrr4qarr,cfl r{a Ee-
cHoJIbHO AeC-STbIX.

Saxrrcseurae

OcnosHr,re peayJrr,Tarbr cBoA.src.rr n cJreAyroqeMy.
1, Paccuorpeubr cpeAurre orrruqecHne uy6lrurr o6pasonaHtrfl rrHreHctrB-

Hocrl{ Ir troror(a uaryqeHu.fl B Jrtrrruflx norJrorqeHrr. flpu I, : t arr{ BeJrtr-
strHbr otrpeAeJrflrorc.E oAHoBHarrHo, a trpu 1,, < t [n.s Htrx nafi[euu BepxHtre
U HI,III{HIIe UpeAeJILI.

2. Cpaeueurre cpeArrr,rx anaqenufi i1, c [a]rHbrMrI ToqHr,rx pacueror [11
IIORaSbIBaeT, qro pacxolr{AeHl4e Me}r{Ay r{rrMl{ B rrrr(aJre reoMerpr{rrecHtrx BbrcoT

{ 10 nn. B ro me BpeMfl our6xu n r.ny6uuax o6paaonannn tuuufi, BbrBBaH-
Hf,Ie HOTOTIHOCT.fl MII B CI{JIa x oCI{trJIJIfl TopOB, B CoAep}ItaHtrIrt COOTBOTCTByIOIqOIo
aJreMeHra I,tJrrr B upunmofi cHopocrE ulrxporyp6yJrerlTHocrr4, qacro [ocrr{-
rarcr 100 nn n 6otee (crtr. tll). OrcroAa cJreAyer, uro rny6una o6paaonauux
lr3ryqeuz.s B JrI{Hr{Ex, tro-BI{AuMoMy, AocraroqHo rosrro Mo}r{er 6rrrr, naftgena
c rloMolqbro cpeAHrlx anaserrufi TIu rLi:f,u, upEBeAerrHblx n ra6t. L w 3.

3. TlurepnaJr otrrr4qecxrax rry6rau, r Horoprrft trolaAaror BerrasuHbr rr, (p)
,t'tH,t SaMerHo saBr{cr{T or rrapaMeTpa I!' r{elr uesrrue },r, r. e. qeM c"na6ee

Jr\tr.ttfi, Ter\r mr{pe yl{aaa}rHbrfi uHrepBaJr. B ro nte BpeMfl cpeAHl{e BHaqe}rr{.fi

,r, (t ) u "rfi,, cta6o BaBr^cflr or: l,r.
B aaHnroser{I{e orMerr,rM, qro [oryqeuubre Br,rue peayJrr,Tar[,r rroryr 6r,rrr,

rrpl{Merrer'rbr He roJrbKo It I{SryqeHI4Io B JrI{Hr{.Ex, Ho I4 n I{SJlyrrer{r4ro B Heflpe-
pr,rBHoM crreKrpe.

Anpe.nr, 1975 r.

Jlureparypa
1. JI . C. Jf rc|u,vnoc.llar. Itprurrcnoii actpo$ira. o6c., 1976,54,248.
2. B, f . Dycnaecnuil.. tr4an. I{pnucroii acrpo$-r,ra. o6c., 1969, 39, 317.
3. B. B. Co6oneo, Hypc teopetraqecnol-r actpo{ualmu. NI., <tHayna), 1967.
4. B. B. Co6onee.,(onn. AH CCCP' 1957, 116' 45.
5. B. B, It[oanoa. flepenoc usilyqeuufl Ir cflenrpbr ue6ecsnx ren. M', <Hayrarl, 1969.
6. V. I(ourganofl. Basic Methods in Transfer Problelms. Oxford' 1952.
7. D. w. N. Siiuus, R. E. Weir. Monthly Notices Roy. Astron. Soc., 1959, 119,512.
8. A. E. Illrueiisailc. Becr:sraH JIIy, 1973, Nr 7, L44.
S. M. A. Heaslet, R. ?. Warming. Astrophys. Space Sci., 1968, 1,460.

70, JL C. Jlrc6uunoo. llan. I{plrucnoft acrpo(fr.ra. o6c., L974, 52, 748.
71. O. Gingeiich, R. W. No.t1es, W. Kalkofen,Y. Cuny. Solar Phys., 7974" 18,347,
72. B. M. Jlocnymoe. AcrpoSuauna, L973, 9, 361.



AnAAEI\IUfl. HAYTI CCCP

IIiI BECTI{'I HPbI},IC }TOI:I,\CTPO@IIBI,TqECHOil OECEPBATOPI{I{

Tou LV, 1976 r.

o B0SMOIItHOM MEXAHUSME OTPI,TIIATEJIEH[,IX BCIIJIECHOB

I{STYIIEHI{fl BCTIbIXIIBAIOITIflX 3BE3[

B. fI. I'puulru

13 yc,nonflxx arnoc$ep xo,noArrbtx r{apJ]rrr{oB rIoBLr[oHLIe reMrreparypLl coilpoBo]r{Aaer-

CtI peBI{IIM yBoILFIeII[OM ITOII{eIITpaI{IiI4 OTpI{I{aTeJILHLIX IIOHOB BOAOpOAa' fiI]JIflIOlqerOCtl

oAHrrtr r,r3 ocrroBHbrx r.rcroqrrflr{oB HeIIpo3paqHocrn rlprl EI,ISRrrx reMrleparypax. B peayarrate

npu cna6ou EarpeBe IIoBepxlIocrIILIx crloeB atuoc{eprr (07 < fr6 - Z (0)) }Io}Her IIpo-

rraoiifl.r Bperuelrrroe (Barrflparrr.re) rrnyrr\ero cEr,r3y rloroRa r,r3JryqeHlrfi, flpunoAflIIICc R yl\{eEr,-

lreuulo cBerI,rMocrLI 3Bcal(r,r, Sror nexaun3rr rrpllBJrer(aercr AJI-E o6r,gcuenlts ol'plrqareJrrr-

Irrix BCrrJrecr(oB u3ryrreufifl, pcr.].rcrpr{pycrrtlx [pI{ Soroonex'rpr,tuecxrrx Ea6JrIoAerII{lx Bcrlbr-

xrrBarolqr.rx asesn [1 -4].B npegrronomerl'Il'r' trro @ (t) : 6T I T .-"-"t , I'ICcJreAoBaHa peafiql{fl arr{oc+epBr Ha

TerIJIoBoe Bo3MyrrleEr.re. l.Ioxaaauo, rrro orpr{rlareJrBEr,re BcrrJrecHrr Bo3ElrKaror B yqacrfiax

ctreqTpa c [peo6raAaroil{.rM BRJraAo}r H- c lraftcranyuo}r B o6racrr.t I tttnat tt orcyrcrBylor B

yqacrr{ax cler{rpa c npeo6JraAarorqlrM DRJraAorr r(oJrexyJlt{prrbrx rro.floc (pr'rc. 2). I{x arrn.ru-

T)rAa Ma(c[I{aJII;Ha, eCJII,I BoBMyl\eEIIarI O6JIacTr HflXol\I{TC.fl B I{eETpe AI{C(a 3Be3IIr,I I{ ec

roJr rru4na rrop.fi Ar{a Bllcorr,t ognop oguort aruoc$eprr.

,[,.rure,nruocrr, BcrrJrecr(oB no noprrAfiy BeJIrlqr.rELI paBEa BpeMeHll retrJroBoii pcJ'IaH-

caqrrrr rroBepxuocrr{r,rx cJroeB ar}{ocQepbr r{ rto}I{er cocraBJr-ETE or Eecr{oJrr,r{Irx /IecflTI{oB

cc1yrrA Ao lrecxoJrbr{rlx Mr{Eyr. Sueprux BoBMyqeur4fi, rreo6xo4l4Maq Arfi rroflyqenlrtr lJaMcr-

rrori (Amy - 0m'L1 aMrrJrr{r}[br r]crIJIccxoB, rIoprIARa 1033 epe.

I(pa,rxo o6cyxtparorcx BoaMox{rrr,re ficrorrufifitr rrMrlyJlbcnoro EarpeBa arMoc{epr,r.

ON THE POSSIBLE MECI-IANISI\{ OF THE NEGATIVE BURSTS OF TIIE
FLARE STARS RADIATION, by I/. P. Grinin..- In theatmospheres of the cooldrvarfs.

ilcrease of temperature leads to a sharp increase of the density of negative hydrogcn ions

nhich are mostr important component of the opacity at low temperatures. As the resuit at

tho rveak heating of the surlace layers of theatmosphere(67 ( T"t - T (0)) may occurc

a tcmporary <lock up> oI the radiation coming lrom the bottom leading to decrcase the Iu-

minositv of the star. This meohanism is drarvn in the explanation of thc ncgativc bursts

of thc llare stars radiatior 11.-41.
ln the assumption that @ (l:6rlr -2-t* 1l1s reaction of atmosphere to the thcrmal

perturbation is investigated. It is shol,n that the negative bursts arisc in the parts o[ a

spectrum rvith predominant contribution of H- with the maximum at t mkm and are

absent in thc parts of a spectrum rvith predominant contribution of the molecular bands
(iig. 2). Their amplituclc has a maximum, if the perturbation arises at the centre of the
disk and its depth is roughly equal to the height of the homogeneous atmospherc.

The duration oI the bursts is roughly equal to the time of the temperature relaxation
oI the surface layers of the atmosphere ancl may \rary from several tcns seconds to seve-

ral minutes. The energy of the perturbation necessary for the appreciable amplitude
(Lnt,r- 0m.1)is roughly equal to 1033 erg.

Thc possiblc sourcos of the impulsivc heating of atmosphere are briefly discussed.

Ootoanexrpr{qecHr{e Ha6rroAeHtarl Bctrblxr{Barotr{I,rx BBegId rIoItaBLrBalor ,
qTo B pflAe clyqaeB 3a llecfioJlbr(o Aec.flrnoB ceHyrrA Ao }raqaJla BcrIbItrII{I4 IIpo-
r{cxoAr{T 6rrcrpoe [orrr4ir{eur.Ie 6recna aBeBAr,r, flBIro upeBr,rmarcIqee cJryqaft-
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Pu^c. 1' Ltpraqlrg 6lecna BcrIhtIrrHLr EV l,ac, Baperrrcrpr4posauuo;i B cr4creMe abr (Dlcureu
r Ouroepou [3]

rrbre ornJroHeHrafl rra perrrclrpr{pyeNrr,rx HpraBr,rx 6.rrecxa 11-41, B or4e,nr,nrrx
c{y:aax, _HaH, Harrp}rNrep, rrpH Bcrrr,rrrrxe IIV Lac 30.IX 1967 r. [2] u 9.X
1973 r. [3J, npeueunoe yrre]Ibrlenrze 6recna ]rrd?rie ypoBrrfl rreBoarryuleHHoro co-
crorrrrr{fl sBeBAr,r na6lroAanocb rra Hr4cxo4aulefi BerBr,l Hpr4Br,rx 6;recHa (prac. 1).
flpz o4nonpeMerIIILIx rpexqBerlrrrx Ea6rroAeHrdflx orpr4r{areJrr,Er,re BcuJrecr{l4
rzBryqeHr4fl uara6o;nee rrerHo rrpo.fiBJr.rrrorc.E n npacuofi o6rracrlr ctrer{Tpa r,r

orcyrcrByrot n o6lac:rra U 11 ,31. Couacno crarrdcrr4r{e orpr4r{areJrbHbre rrpeA-
BcTILIIIHU qatr{e Boanr4ltaror rrpu Bcrrbrrrrxax }raJrofi rr clleArreft rrorr{Hocru r,I

peir{e - trpr4 r{ox{Hbrx rcnnrruHax [5].
J Iprzpo4a uo4o6nr,rx raer,renenuft 6;recxa B Hacrorrqee BpeMfl ue .scnh.

Cpe4ra npeAJraraBlul,rxcrr B llaal{oe Bper{fl r{oAeJrefi Bcnbrrlerr Jrr4rrrr, oAHa r{oAeJrb
c o6parnrru nonntou-arfrferttolr rra 6brcrpr,rx aJrexrpoHax [6] flpeArroflaraer
IIaJII4qI4e orpI4IIareJIrrrbtx BcrrbuleH B npacuofr rz uuSpanpacnoft o6lacr-sx
cneltTpa. OAnano yna3alrHarl MoAeJrrr croJrnHyJracb c cepbe3llr,rNrl{ TpyAr{ocTfl-
MI,I, CD,ISaIIIIr,rMI4 C IILIBI{I,INI ltflr( Ue Xanr.r3Ma rerrepallr{rr OlTrrseCHI,{x Bcrrbrrtrel(
t7-el.
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B t10l 6bua sbrctra3arra r,rr.\efl o'loNr, trro Yi\I0I{bIIle}ILIe cBerl4N{ocrl4 SBeBALI

iu!r?r{e ypoBIIrI iIeBOS[Iyx{eHHofo cocTo.trIll4f cBusaHo c IIpoI4cxoAflIqI4x[ npI4

B6rlrJrl6o trrBlrelrerrr4errilapalreTpoB -\IloNIoC{epl,l , corlpoBoiliAaloql{I\{cfl nepexo-

.Aorr Dr{r,IccI{oIIHLIx ilrItILIft n a6cop6qraoHlIl;Ie. OHaaanocr,, qro AJIr{ IloflyaleHl4fl

na6lrogaeuorx at\Irl.rtI4rylI oTpI4I{aTeJIb}lbrx BclrJIe cfioB IIeo6xoAIIMo, rIT o6t't

31Br{BaJrerrrlla;l IttIIpIdIli ,rr*rru ItI* n a6cop6qrara 6rr.rttr flop.flAl(a 300 A. OCTas-

.rrrrs B crollorre Borrpoc o r{exarrrraMe o6paaoBalrl4r{ cToJrb uoqlroft .[r{HI{I4 rlo-
r.rrou{er{rra-(xo.r'op,,rii caM rro ce6e ,rBJlrrercfl BecbMa rrpo6[el{aruarll],rN{), TpyAHo

flpe/IcraBr{rb, qro fro.EB.rrerrrde raxofi xapaxTepHoft geta.nra B crlenrpe ocraJrocb

6i,r ueaaNreqeHutrrr{ B rrpoqecce }rrroroJlerHl{x cuerrpotforoMerpl4uecnltx lra-
6ruo4euIaii BclrblxIaBaloqllx BBeBA.

Ecrectnenno [peAnoJIoffiI'{TE,, IITO BHeSa[]roe yN'reHburel{I4e t{pHocrl{ 3Be3Ab1

.cBfl3ar{o c ItaHIIM-rO IIpOqeccoN{, coIIyTcTByIotr{I4M BCIIblIlHe I{ [pI4BOA.fIIqI{M

r{ rroHrr16el{raro a{SeHrnBHoft Ter{ileparypbr rIacrI,I ee rloBepxlroctr,r. Hara6oleg
rrpocrr,rM r4 Ha [epBLIft BBUIflA eAuHCTBeIIHrII,I CtrOCO6OM IIOHI{}IteHfifl T;,rX fIB'
Jr.rrercfl oxJIaiIiAeHI{e ar}{oC{epLI. Hetpy4no y6e4r,rtrcn, qTo TaKr{M [yTer{ Mo}r{-

Ho, B rrprrlrr\r1fie, o6T,.flcr]r{Tb Bce }ra6Jrro[aoMble oco6eHlrocrlr orpl{qareJrr,Hlrx
BCIIJIECKOB.

,(,efiCtnrar.e.[sno, IIp14 IIepexoAe, HaIIpIIMep, oT cIIeHTpaJIbIIoro I{JIacca

N{1r'V H 1\{5 V otnocr{reJrbr{oe tral{erre}rr{e rloror(oB B clrcrel{e UBV tpuuep-
Iro oAr4r{a(oBo II paBHo CoOTBeTCTBeHIIo t : 1 : 0,85, rgrAa, HaIt orHoIIIeHIle

ca6{r{-\ [lBVtoroyoB IIJI;I 3BSBALI M1r V cocraBJl-ner 1 :9:tB. Ouenu4Ho' qro

rrpr,r Tartol\I cooTr.roflrerrur{ ar{[JII4TyA I,I IIOTOITOB OTpI{qaTeJIbHbIe BcllJlecnra 6y-

Ayr BaNrLrBarr)ctr Aono.[rrraTeJllnofi o]Ltrccrleft BcITLIIIHL{ ilpe}ItAe Bcelo B yJrtrpa-

draoreronofi o6lacru crrerr.rpa. i)trau nerno o6t.tlcHflercr{ r{ Tor Ha6rroAarerr'-
r{miil {arr.r, qro rroflB..[cHr4e orpI4r{areJrrrrrbrx IIpeABcrlbllrreH rlpoI4cxoAr4T, ItaK

rrpaBr4Jro, flpr{ BcrrrJrrrtax nraloft rr cpeAIIeft l{oquocrefi. Tanrant o6paaolr, ox-
JlalriAer{rre qacTl4 rroBepxrrocTr.{ 3Be3Al,I HaI{ N{eXaHI43!I [OrrBJreHr{tI oTpI4IIaTeJrb-

r{r;rx BcrrJrecr{oB }re npornoopeul,IT IIa6JIroAaToirbulJ[I AaHIrbIM. Ocrronnaa rpyA-
Hocrr, BAecb cocronr s o6ocnoBaHrrI,I caMoro $aHra BIreBarluoto oxJrall{Ael{Irlfi
BaMerrroft qacrl{ rroBepxrrocl'Il arlIoc{epl{ Ba BpeMfl IIop.sAKa Bcelo JIlIItrr IIe-
c(oJrbnr4x /IecflTr(oB ceKyHA.

B cssau c Drrdt\t [pe/ICTaBJIfer IlHrepcc o6Cy4rtl Jlpyr.ylo, MeHee oqOBI4A-

I.rylo BoSNIOlr{rrocTL yMerlrrtrrolrl4fl flpr{ocrr{ 3BeBAIil rIpIA BCTILIIIIHe. oltaSr,rBaeT-

cr{, B ycJloBr.rflx arMoc(bep ,\o.[oAr{rJx ItapJII4FioBr,Ix BI]eBA yMeIIElIeIII4e [orol{a
Id3Jlyrrerrldfl Molrter rrpor4BoitTl,{ He roJrrr(o trpI{ oxJIa}rtAeflurt, rlo III ]l peByJrl,Tare

IIeCTaI{I4OIIap}IOIO, HanIlI4Mep tr4xIIIVJIE,CIIOIO, }IaIpeBa IIOBepXIIoCTIIbIx CJIOeB

BBeBAl,r [11]. IlonrrineHr4e re]rreparypbr BeulecrBa colpoBoil{Aaercrl rrHTeI{cLIB-

rrr,rr{ o6paaoBaH14eN{ orpI4I{areJIL}ibIx 14o}IoB BoAopoAa. Ilporzcxo4.ruqee npI{
aroM yBeJrr4arcrrr4c orrTllqecHofi ToJrIr{r4HL,r BoBMyu,eHHofi o6nacrrz orta3blBaercfl
HACTOJIbITO CI,IJIITIII]IIf , AITO trTOiI{ET I]PI4BECTI4 I( BPEMEIIIIOI\IY (SAIII4PAIII4IO) I{3JIY-
qeHr4g, rrAyln,elo rag 6o;ree rny6onrax CJIoeB aTN[OC{eprr. CyIqeCtnenUO, rITO

B Cpel(e c fpaAr,ler{roll reMneparypll I4sMeIIe}IIte HellpospasHocrfi cpeALI [pld
TeIJIOBOM BOBMyIq,eHI4l4 BJII4.geT IIa CI{OpOCTL peJIaHCaqI{rI I'I C[eI(Tp BOBllytrIeH-

nofi cocrasJIflou,ef,{ IIoroI(a I,{BJIyqeHI4.a upu lIo6ofi, CI(oJIL yIoAHo MaJIoft

a}{rJrr.lryAe BosMyq,eEr4 fl. ll?l.
Pacclrorprau BoBMolI{HLIe na6trOgar:elLHLIe trpofIBJIeIII4rI atoro e{{eHra"

l. HenpoapaqHocrb BerrlecrBa npu HITBKITX reuneparypax

flpz nuaxux reMlleparypax (7'r,p ,-3500'K)u rasononr 4anleurara ./rr. -
- 706 )uu,lc.aa2, xapaxtepHr,rx AJr.fi arMoc{ep xoJroAlrblx HapJlr{noB, oclroBlroft
BnlaA B Horrpoaparruocrb 4aror (cu. IlanprlMep, [13, 14J) otp[qarerlbHlre
riorrr,I BoAopoAa, a raruxe N{oJreHVJrIr TiO, MgH, OI-I, H2O, CO. Bc,ne4ctnrae
eroro saBrrcrrMocrl Hoa$srzqraenra norJloqeTrtrfl ^.tr or T tr P" a paarrl,rx yqacT-
Kax cilenTpa oHaB6rBaerc.fl Becbr\{a clouiuofi r{ r{eoAIIoBIIa.IrIofi. I(ax nonaaLr-
Baror pacqert;r [13], ocr.roBgr,rM rrapaMerpor[, otrpeAeJr.ErotrIr{rf I4aMerreHrre rle-
npoBpaqHocTr,I,,rBJrfIeTc.fI TelrflepaTypa BerqecTBa. c uonr,rruenl4er{ TeMnepa-

181



r.ypbl npoI4cxollrllr AI,ICCOqUaqlaf r{oJreHyJr; oA}roBper{eHHo yBeJTr4rrr4Baerc.fr r{oHr4-
3artrI4fl IIIOJIorlrlrJr r[eTaJrJIoB, .flBJl.flroqr4xc.s oclroB]irrllr rrocraBIrII4Itorr cBo6oAHr,Ix
?JIEITTPO},IOB. TAX KAH IaX UOTEHI{IaAJII{ I4OI{I43AI{UI4 COCTAtsJIHIOT B CPEAHEM
fl,rro_n : 5--6 ao, ro rrpr{ 7-3500'Koruoueulre *ro,, ftf - 15 -:- 20, r 4ur,*"
He6orbIIIoe rIoBblrlrerll4e Telltreparypbr rrpI4BoltrtT K Bar[errror{y rroBbrlreH7ro
aJTeHTpOHHOtO AaB,[eHr4r{ r4 COOTBerCrBerrHo K yBe[],rqeHr4ro HoHqerrrpaqrau H-.
flpyruu (taxtoporr, 4eficrnyroqr4M B roM ]rie HanpaBJrellrtt, rrBJrfl.ercfl yBeJrrr-
qeHr4e Korrqerrrpal{r{I4 I'reftTpaJIr,HOrO BOAOpO[a trpr,I Ar{ccoqr{aqr4lI lro"neHyn Hr.

Taxrzu o6paaolr, B ycJroBla.sx aruoc{ep Bcrrbrxr4Barorqr4x BBeBA rroBrrrrrreHr4e
rerlileparypbr rIpI4BoALIr H pealtor{y yBeJrr4qerirdro xoa{{raquenra norJrorqerrr4rr
B yqacrrrax.cIIeHrpa c upeo6naAarorqr,rr{ Br{JraAoM FI-. Hanpur{ep, corJracHo
qarllrlrlM [13J npu.crar.rAapruoM xrar\{r4qecnor{ cocraBe u p, : lOb-duu,lcatz ii-
BbIrIIerII4e reMleparyprr or 2520 4o 2800' K, r. e. B0ero Ha rprrcra rpaAycoB,
trpl4B0AI'1T R yReJII4qeHuIo c[H- trplt]{epHo n 6 pas. C.ne4crnraerr Broro flBJrflerc.frqpeanbluafino cI4JrbHa.s BaBI4cI{MocTb or re}rleparypbr pocceJrar.rAoBa cpeAHero
7s: corJracHo[15] upu xrll{r4secfioM cocraBe X-= b;8, Z : A,Ol ;,n-no,ib7rr
0ro o6cro.sreJrbcrBo cyqecTBeHrro AJrr{ ga;rruefiurero' r4, Har( 6yger uoHaaaHo
HlrlHe, rrpr,rBoAr4T fi Becblra cnoeo6paanoii peartqr,rra arrroc$epu Ha rerrJroBoe,
BOSrryqerrre.

2. Pearqua atlrocSepr,r rra TelJroBoe BoBuyrrlentre.
3$Senr axpaHrrpoBaHr{fl

' Paccruotprailr rloJrlr(&{ecTBelr}Iyrc I{aprrrHy r4arreueul{fl trorona raailyqegr4rl
BclrblxfiBalouleft enea4r,r trpr4 TerlJroBor{ BoBrryqeHl{u noBepxHoorrrbrx cJIoeB,
r(oropoe r{o}r{er 6r,nr, sbrssaHo r(aH I4SJIyyeHI,reNl Calrofi ncur,rmxra, TaH I4 Apy-
Ila.ur,r SanroparII4, cotryrcrByrolqurfu eft. IIo coBpeN{errHr,rM rrpeAcraBJregr4rNl
[9] scnrruxl{ BBeBA tlana UV Cet sn;nsroro.rr .lronaJrbr{uroru o6paaoBarrr4.fiNfr4,
xapar{repHr,rfi paauep noropbrx }trroro uerrblrre paAr4yca sBeB[rJ, Ir, CJTeAOBa-
TeJIblIo, IrJIoIqaAb BoBMyIIIeIrHoft a'rlroc$epbt rlo;rier cocraBJrr{rb nrarul r.re5ont-
nlyrc qacrrr noBepxHocrrr SBeBAbr. lloerouy AocrarorrHo paccrrorperr, peaHqr4ro
rrJrocHorapaJrJreJrbrroft aruoc{epry, rer{[eparypa xoropofi rroJryqaer Henoropoe
trpl4paqelrr{e: T (r) : T (r) + 67.

Ilosr,rrrrenue reMrreparyprr 6y4er conpoBo?riAarbc.rr r4BMeHeHraeM Herrpo-
spaarlrocTr{ r4 r4sryrrarelruoit cuoco6uocrr4 cpeAr,r. flpeAuonarafi, qro BosMy-

eHl4e MaJIo (@ (t) : 6f lf < t), noauyr{eHHbre BHaqeuras o6reunoro noa$-
{uqneura rrorJrorqenr4a u {ynxqrara Ilnauxa [peAoraBr{}r B Br{Ae

f /?lsa \ I
&u : du 

Lt + \;ti/o o (r)l ,

/ 0lgB \
B, (7') - B" (r) 

\1 + -ai*+ o (r)/ .

Brruolrnsg B BrJp a)ilenrrt4 Alttr rrrrreHcr4BHocrr{ Bbr xoAfl qero r{Bryqenrzr

(1)'

(2t,

,rrr4Heap 143 alU4ro oTHocI4TeJrbllo Bo S}IyrqelrIrfl , rro JryrrI4II

61, (p) :

3gecr r, -rryc yrJra Melr{Ay

?, ; (d lg a,nl7

,1,82

{r
PJ

0

4. r,

{rJ
0

e-'u/\" B"(r) 
[(r, * *+) o (r,) -

y,, @ (t',)d r'")d,r". (3)

HeBoBMyqelrrroe BHaqeur4e orrrrdqecnofi rry6rau6r; p - Hocr4-
r{opMaJrbro n fioBepxHocrr{ r,r HarrpaBJreHrreM ua na6rn4arena;
rs ?)p.



flepnr,rft rr1er,I B HBaAparllblx cno6Har n (3) yurarnBaer trpolltcxoAfrq,ee flpn
rroBbrrrregr4rr reN{rreparypnr r,rauerleulte o6seNlgoro HoS{{uqIIeHTa I43JlyqeHl4fl,

BTopot qJIeIr 
- raeNleHeHue olrl4qecnoft IJIy6I'{HLI cJlof'

'Coorurrarryrorqat [prdpalqeHrle cBerl4Mocrlrt ,B,BALI 6'I-, : ps61, (pl),

rAe s - IlJIOqaAr, Bo3l\tyqeIIHoI4 rracrl',r rloBepxHocrr4'-^ 
trIa Br,rpalne,r{fl(3) nll^uo, arro BeJrr{qr4r{a 61v (pr,) onpe4elflercfl l{an cBoft-

crBaMr{ HeBoaMyIqeI.IHoft arMoc+epr,I - IpaAIaeIIroN{ reMtreparypb] II ila-
paMeTpor{ y\,, TaI( I4 Ilapal{erpallll rer{Ieparypl.Io-Io BoBl\IyEeHIIa @ (c), ero

auunury4oft r{ troJro}rieur{eM Ha Ar{cne BBeBAbr. alro6rt 
.BbLflcHI4Tb BJrI4.sIrI4e

Bcex ar;x daxropou, rroJre,Ho paccMorperb BrraaraJre .rpy6yrc MoAeJIr,.

Ilpu6rruiceu,ui cipoti anlil,o;cfiepbl B arou nplr6Jll4r{eHrrr,I Ho36{uquegr
rrOrJrOIqeHr{-fI I{ [apaMeTp T He SaBI4crIr or qaCroTLI. ]luterpllpyfl c yqeToNI

sroro (3) [o qacrore' [oJIYqr{Nr

flpraueu AaJIee, qro xoA reMueparypbl c urJqulJofi B HP'RoaMyqeHHoft aril'Io-

c{epe otrpe^eJrferc.rr Bbrpa}Ne'neNr T+1") : Z 4(0) (t *'Ft), r4e naparrlerp p

xapar(Tepr43yeT Tet\{neparyp}Iyrc HeoAHopoAIIocrL _arMocSepr,r, u pac6Morpl{l\I

"uronyrltr,rt 
rr.ru (, (;) : (9 (0) e-i;'' corltacHo (4) n arou cJlyqns

01(p) : +5,- 
"''" u (*) 

[t, 
n r) o (t) - +5rer (t') ar')ar. (4)

(5)

Orcroga BrdAHo, rrro B ,nraneiiluolr orHocrdreJlbHo BoaMyn{enran upra6lrartie-

urar (O k tl ,rn 
"rr.rrr" 

Herrpoaparrgocrr{ BJrrd.ser rra peanuraro atnoc$epl,r
Jrrarxl flpl{ HaJII{III{II s uefi rpa4IaeHra reMtreparypbl (P > 0).flpuuqrauraa.nruo
Banilro ro, rrro B aaBr,rcl4r{ocrl4 or 3}IaHa rlapaMerpa T trpl4paqeHrre 61(p) uo-
iHer 6r,rrr, ItaH rIoJIolI{trTeJIbHbIM, TaI{ I{ oTplallaTeJrbur,rn'r. Eclra trapaMeTp T
,6o;nr,rue HeXorOporo HpI4TI,IqeCHorO 3HaseHu.fl f6, otrpeAeJIfleMoIo Bblpanie-

HI4EM

lr:4lFP+41$*toP), (6)

ro nprdpanlenr,re 6-I (pt) < 0. Irlunrlru cJIoBalIlI, HarpeB aruoc{eprr B ,?ro1\r cJIy-
qae ilpr{BoArdr He R yBerl4rreulrro, a, uao6opor, ft yMeHbIIre}II{ro rrorolta rlSJryqe-

,rr. 'Croou lreo6r,r.rnag peanqr{.rr aruoc{eprr Ira retrJroBoe Boslvlytq,e}Irae o6yc-
JIOB,]IEHA I4SNTEHEI{I{EM IIEUPOSPAIIHOCTI4 BEIqECTBA, O HOTOPOM IOBOPI{JIOCD

Br,I[re. Peanoe vne.[zseuze o6teunoro xoa{{raquenra trorJloqeuraa H- upu
rroBr,rlxerrllll reMlepaTypr'I IIpI{B0ALIT fi (3atrI{paHI]tIoD I4Aytr{ero cHI43y IIoroI(a
uaflyqeHr4fl. flpouCxogatrIee B peayJrbrare aroro ocna6Jrel{ue trorolta uaryqe-
lrlrfl or(aBL,rBaeic.s 6onee cytrrecrBeurrblM tro cpaBrreHI4Io c yBeJrl{qeHIaett noa{Su-
rlr4errra raaryseHur{ B caMoft BoBMyIqeHIlofi o6nacr:u atuoc{epr,l.

I{a (5) ra (6) c;neAyer, qro aror: asrfenr MaKcr{MaJreH, ocJrr,r Bo3}ryqellrlafl
o6.tracrr'HaxoAr4rcflBqellrpeArrcfia(p:1),IlteeroJltr{llHatropflAKaBbrcorbr
oAuopoguofi aruoc{eprr (k - l). Momno raK}ne tror(a3arb, qro reMreparyp-
noe BoaMytr{eErre, rrpr.r rtoropoM Mo}ner uponaoftrra yMeHr,rlleulde cBerl{Mocrrr

sBeBAbr, He AoJIlItuo [peBL]maTE slraqerrl4e 6?.u* 7 Te6 - ?" (0)' B npotun-
11oM cnyqae EaIpeB arMoc$epbl 6y4et upunoAl{rt x yBeJIuqeHuIo cBerIIMocrII
3Be3AbI.

Ecnu npranaTr, n (6) p" - I u F : 3/2 (lroAe.ur, arMocsepr,r o npra6-rurre-
nuu S44uurtona), ro opu k : I nlr : tllstr Irpu k> L ^'?r, : "lz. C Apy:
roft Cropoubl, co1Jlacgo UllTeploitRqrouuofi Sopnryne AIIfl XR, UpUnep,eurrOft

B r(oHqe pasAeJla 7, aga'regue T - 10. cle4oaaterrno, upu p - { B

aruocsepax Bcrrblxl4Baloq,I{x sBeBA T } Tr, trpraqeM AJLfl BoaMyqeulrft uanoro
uacurra6a BTo ycJroBrre BLIrroJIHflercrI c 6oJrr,rurlM BatracoM.

Paccuorprau renepb 6oree getatbHo pea1qllro rrecepofi arrrtoc{epu c xoeS-

{raqraenrolt florllorq,eHr{fl, BaBr4cflIqr{M or qacrorll. 
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Peanqun u,.ecepofi. cLmnocfiepat. Ha prac. 2 npe4crau.uerrbr perJyJrbrarr,r Bbrrrrrc-
rrenufi.91, (fr) uo {oprry"ue (3) anx srrurerru pr : 1 , l;'- S. Xog ,r"rorry_qeunofi lgr{Igp_lrypl,r c r;l-yQy19ft npr4n.rrr corrrac}ro il{oAerrr4 aruoc$eprr

" Tuil - 3500'I( t{ lg g .- 5 [16], paccrrr4ra]rrrofi c yuerolr r{orrBenr{r4r.{ trpr{
cralrAaprrrorr ,\r4rlr4qecrroti cocraBe. Aro ilepexoAa or rr1 (Xr, : 1" ar,nn)v
[16] r ou.u'lecnoit rny6rane rv B qacrore 1,, a rar{irie AJI.E Brrrsr4cre}rr4fl rrapa-
I\Ierpa ?v I4cnoJI63oBaJrr4cr, Aalrlrbre o MoHoxpotrrarr,rrrecnolr xoaSsrarlueure
norylolJgrlr4r (raprrouraq^ecr{oe_cpeAuee) npra Hr4ar{14,\ rerrileparyp ax 1i 

^:i,szo--
-;- 5040'K) lr P" : 106, .,rc6eerro ,rpe4bcrao.,reHr{bre T.I]Varr*r lf Zt. g;A"rr_
HLIe raHiHe IIo.rryqeHLI AJIfl cTaH/{aprr{oro xr4trl4qecHoro cocTaBa c yqeToM
trpaHTI4qecHI4 Bcex satnuefiuI,Ix racroqulrxoB HenpoBpaarflocT14, tsr{Jrloqa.E Mofle-xytrr TiO, N{gH, SiH, CaH, HrO, CO, u B rracrorrrlee Bpe}.rr .flBJr.flrorc.rr Har4_
6oree ua4elnrlr,rtr{r,r.

V'rurtrnar{ BoB}Io}tiHbIe orr{JroIrerrI4fl xl4trrr4alecrtoro cocraBa Bcrrbrxr{Baro-
Ir{I4x SB0BA oT cTaIIAapTHoro, pa0qe-rr,t n o6.irac'ru )u 1 I nnn BbrrroJr}re}rbr AJrfrrpex cryrraeBt a - [efipospaqHocrb coorBercrByer crarrAaprHor{y cocraBy;
& - nnlra4 rrorJloqeHla.a B Jrl4Hr4.flx I4 r{oJrel{yJrflplrLrx rro.lrocut u ,orrrurfi roaft-
rlr.rqueur [orJroqerrl{n n 3 paaa tr{eHbrrre, qerr B cryqa e a; c - upe4errnrrfi crv-
vafi, xor4a Heilpo3pasHocrr, o6ycroR.[elra roJrbHo orprrr{areJrr,Hr,rtrr4 ]4oHat\{r{
BoAopoAa.

rpa{raxon Br4Arro, qro R yrracrr{ax crer{rpa c npeo6,raAarcu{r4M Br{JraAorl
FI- noallyuleuue 6.1 , ( 0, npullerl r{axcrrrraJrb}Ibre orprrrlareJrr,Hbre BHaqe}rrrfl
Aocrl4ralorc.s s o6racru I nnn. Itaqecruenno r4Harr Haprr4ua r,lMeer rrecro B
yqacrHax cnel{rpa 9 lpeo_6jllqAalonll4M BKJIaAolr rroJroc [orJrou{erru.E r{oJre1yJr
(rrannsru o6paaorr TiO u HrO). B err4x yqaorr{ax crrexrpa rroBr,rrreHr4e reM11e-
parypbl IIpI4BoAl4T H (npoCBeTJIeI'II4Io)) cpeAi,t lI COorBerCrBeHHo H yBeJII{aIerrr4rO
IroToI{a I43Jtyqerrl,lfl oT 3Be3ALI.

Br,rure, npr{ arlaJrr4ae peaxr{r4r4 aruoc$epr,r Ha rerrJroBoe BoarrvqeHrre [pe/r
rroJrat'aJrocb, qro artr,roc$epa r{axoAr4rcrr B ycJroBr4Ex JITp. oiHlonerri o,
flysllcroro pa]llroBecl4tl, ueua6etxrurle nIlI4 reurosofi peJrancaqrrr4 arlroc{epr,r,
AoJ[irirrbr, noo6rqe roBopfl, rrp]4Bol{r4rr, r4 n orr{JroHerru.trrr or JITI). n aorriroli
CJIVqae' HaI{ BI4I\IIo I43 trpeALrAyIIIeIO, OCHOtsIIOe SHar{eHI4e I4t{eeT XapanTepHOe
Bper\nfl penor,r6ranaquu: H * e --- H-. Heo6xoAr4Nro, s'ro6br Bpel,r.fr cno6o4iroro
upo6era alenrporroB Ao MoMelrra penon6rauaqutr ts. :llnuo"rt_ 

- 6rrlo'il{er{b_
IrIe xapaltrepHoro Bper{eHrrr rentronofi pe-JraHcarlr4r4 t, -= cr,l76oX7,3. tr4Cuo;rr,aya.
npultsryro BAecb MoI(eJlr, ar.mocSepu [16] u Aarrrrble o ceare]rrrrd pexou6uuaql.rra
aIr- [18] , alo]riHo rroliaBarr,, qro 3To ycJroBlre 4eficrnrarelE,r.ro BljrrroJlrr trercrri
rra rry6raHe ast - 1 serraquua fs- Ha r{ecno.rrbno nopflAnoB Me}rbrre /,.. cne4o-
BATEJII,HO, ]]E3YJIIJTAT, NPI{BEAEIITIE,Ift rrA PIAC. 2, NAEr B I{EJION{ IIPABI{JII,ITOE
ItaqecrBelrlloe npeACrraBJIeHI{e o pear{qrrr4 a,rnroc{eprr xorroAHoro HapJrr46a pa
TerrJroBoe BoBr{ytr{eHr4e IroBepxHocT}rbIX CJIOeR.

3. Paasurue BoalryqeHrrfl co BpeMerreu

TeuueparypHoe Boalryqelrr4e Br4Aa O (") - e-lt", rrolropoe paccrrarpr4Ba-
JIOOb BbIIIIe, trfoitieT BOBH].{HIIyTL JII4XIb npV IIeCtraIII4oHap}rON{, rrafrp]4l[ep I4Ir-
tryJrr;clrolr, Bo3Mytr{er.rr4u arlroc$eprr. 3a npen,rr, cllaBHr4[roe c xapanrqtrrr,rrr
Bper{eI{eM Tennosofi peJtaltcaUr{I4 BoBnlyu{e}rrrofr o6.nacrr,r, TerrJroBa.s BoJr11a,
BbrBBarrHar{ BosMyxreHr4e}r, yxoAr4r n r.uy6r, arnroc(tepr,r. l1plr arou $yuxqrao-
IraJJbHafl BaBrrcr4rrocrs 0 (t) MerrfleTcfr rart, rrro cgcTr4xrocTrr tsBeaAr,r BHaqare
BOSpaCTaoT, Sitrell, lIOcJIe Ao0Tr{ir{errl4fl r{aHcl,Irrynra, BoSIlpa[laercfl I{ r{cxoA-
r{o}Jy cocro.srrraro [11]. C rerreHr4eu Bpel\reHi4 a:rrroo(tepa [eperzsflyqaer Becrr
I,IB6Ltron oHeprr{i,r, BarpaqenHbrfi ua nosrlyu1e}rr4e. I,e.rr, crefioBareJrt,Ho, r,{Aer
O BO3}IOiIiIIOCTI4 NO'IBJIEHII-fl OTP14I{ATEJI]rIIbI\ BCIIJIECHOts I4SJIYAIEHI{fl D TESCHI4E
Bpel{e}Ill, cpaBHl4r{oro c xapaltTepHbrx{ Bpelrelter\t. TerrJroBoii penaxcarll4rl4 no-
BepxIIoCTIrLl x CJroeB aruocrfepr,r. flpra al'ou 14Br{eHerrrre CBeTr4MoclTr4 BtseBA],r
(rpra iamny,urrcHor{ Boarfylqelrrrrz) 4onrxuo rrpor4oxoAr4rr, ran, nan oro cxerrarrr-
secnrd raao6panierro rra prac. 3.
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H- tl- TLO H- Hzo Puc: 2. Peaxqr,rn atrrloc$ePu.na

rerlJloBoe BoBMyIqeFtte o (r) - s-1"tr
rprtu:5,P:t
Maclrra6 rro ocl'I opAI,IHar apofiSBorbllt'Ifi

Puc. 3. tr4auenesue co BpeMeEeM cBe-

TTIMOCTI{ SBeBAbr rIpI4 r{MrIyJIr'CHOI!1

EarpeBe aruoctfeptr rpr ? > Th

u{/t
n

+
eo

--1

//h,uxu'

Oqeurn roHaBbIBaIor, qro rlpil 1'o* : 3500" I( u lg 8' : 5 speMa peJrar(ca-

t4ww t, Ha ury6uHe arL : l cocraBJrfleT rrecr(oJrbro NIr4IIyr, T. e. cpaBurrMo co

BpeMeHeM pa3Brrrr{.E Bcflr,rrueH. clegyet, oAHaKo, SaMerrlTb, rrTo r{3-3& Cr[JIbHOfr

aisucuMociu tt, or T seilusa:g.a l, (t) 6ucrpo yMeHblrraerc.fl c pocroM T. floDro-
My B saBrlcr{Mocrrr or a{seHrr,Inuofi rry6uHbr Bo3MylqeHr4.fi BpeMf ero peJraH-

caqr{r{ Mo}r{eT cocTaBJr.ETr, or Hecr(oJrbHrrx AecflTItoB cenyHA Ao HecI(oJIbKLIX
Mr{Hyr.

4. Boauoxnbre ucTotrHnnrr HarpeBa

Oqeuunr BHarrare oHeprl4ro BoaMylldenrr.fi, ctroco6Horo BbIBRarb yMenblrre-
Irrre 6JIecHa BBeBArI B upeAeJrax Lmy - 0-,{. flpu Ts6 - 3500" K AJI.E Droro
Heo6xoAI4Mo IroBblcrrrb reureparypy o4uofi rperlr noBepxEocrII AIlcRa sBeBAbI

ra Berlrquuy 67 -300'K. Cornacuo [9] pa4uycr,r Bctr],rxr4Baroq,rrx sBeBA
'COCTaBJLflIoT IIpIlMepHo tpetr, R6 I4' CJIeAoBaTeJIbHo, IIJIoIIIaAL BOBMyTT\e-HHOfi

arMoc{epbr s -3.-1020 ;twz. Bncora oAHopo4noft atuocseprr h -5'106 cru

[161, snaueur4e yAeJlb]Ioft reunoeunocrll Ha rly6nue xrt: L Il nJloruocrr' co-
orBercrBelrr{o paBHEI: cp -3.70e epefa.apa| 11.91, P - 10-5 elcnB 1161. Orcroga
troJryqaeM, qro auepru.fl BoBMyuIeHrr.s 6E - pcp|Ths ,- 1033 ape, r. e. cpaB-
rrrlMa c elreprrreft Bctrbrlrrex, uSilyqaeMofi B o[Tuqecnoft o6ractu ctrexTpa
Eupv - 1032 -- l08a apa 191.

C,re4onarenruo, orrTraqecxoro uBryqeHrl.a Bctrbrrlreft BTIoJIHe Aocraroquo
[Jrs co3Aarrrrfl TeMrreparypHoro Bo3Ntytr{eHrdE SaMeTHoft rracTrr troBepxEocTr4
BBeBAbr; r( ToMy )r{e MoAeJrb c (o}r(oroMD SBeBAbr BctrbrlrrKoft y}fie TIpTIBJI-eRaJIa_c_b

AJrfl o6tflcueHrr.E lraMeueur4fl qBera Bcrrbrrrrefi B craArru crraAa 6necxa 1L1", 2Ol.
Ecrecrseuuo 6nrno 6rr npe4,nonox{r{Tb, qro ouo lt flBilfrercfr. ucroqrrrlr(oM BoBMy-
q,eHlrfi, rlpr4BoAfltrtrutu H nognIeEr,Iro orplrqareJrbHtrx BCtrJIeCItOB. o4UarO 6o-
Jree AeraJrbHoe paccMorpeHr,re uoRaBLrBaeT [11], .rro B SToM cryrlae MaI(cuMyM
,orprdrlareJrbuoft Bc[brrtrr(r{ }racrytraer HecmoJrbno rroa}fie MaRcIrMyMa otrT[se-
.cxoro rirsryrreHu.f, r.,r [plrMepHo Ha rropflAor( cla6ee [ocJreAHeio. B peaynrrare
,orplrrlaTeJrr,rrbre BcrlJrecHu, o6ycroBJrerrubre BoSMytrLeHr{eM aTMOC-{epbI, rroJI-

rrocrr,ro BaMLrRalorc.fl orrrl,IqecHuM IrrBJryqeHIreM caMl4x BcrrIJIIreH. Stor rrrnoA,
trpaBAa, oruoclrrc-g n Br4Ar{Moft o6nacru cner(Tpa ll troJlyqeH B rrpeArloJro]fieHr{trr,
qro B coorBeTcTBr{ra c pexou6r4uaqlroHHr,IM MexaHI4BMoM rdBryrlelrrI.fl Bclbllrrex
[9] ux UBV-toroxr4 cocraBJr.flror rrprdMepr{o serBeprb [oJIHofi eueprrru Bctrr,rilr-
Hrd. floiloflreHr{e r{o}rier r,rBMeHtrrrbcfl, Bo-rrepBbrx, flpril rlepexoAe B 6tr,rxturoro
zu{panpacuyro o6Jracrr, crrenTpa, rAe uBryrrerrue Bctrbrrnnr4 cocraBJrfleT MaJryro
qacrr, r,rSilyqeHu-E arMoc4eplr, r4, Bo-BTopbrx, ecJlrr ocHoBHofi I4cToqrr[H BoBMy-
qeHr{fi EaxoAr{Tcfl 3a npeAeJlaMr{ orrTrlqecKoro ArratraSoHa rr efo aHeprr{f cpaB-
'Hr4Ma r{Jrr{ fipeBbrruaeT oHeprl4ro oflTflsecltux Bcfibrrlrel(.
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Eclrra racxo4l,lTr, I4B npeAno.rlaracnroft atra.rtolI4I,r c coJrr{eqllbrrrl,r BcrrIJIxI{aNrI,I
[9, t0], To ]Io]t{Ho yxaaair rpl4 AonoJrHr{11'e.ubrrlr-\ rrcroqHr{Ka rrarpeBa arlroc{e-
pbr, yAoBJreTBopfirolr{r4e ltroMy rpe6oaarrurc: 1) I,rarxoe per.rrreHoBc1oe r,rsJry_
qeHl{e 1, Hotopoe B cryqae coJlrreqrrbrr Borrbrlrex B cpeAHerr rra Hec6oJrbno.
MLItyT onepejriaer pagBr4rr4e olrra.recrofi Bcrrburrxra l?ll; 2) eJreItrpolrbr c aHep_
ruefi t0-100 nee, r.o.luafl DHeprr.rrr r{oropr,rx cocraBJrfleT BHaqr{reJrbHyro, a BoB-
MoiliHo I4 noAaBJrrlloqyrc, qacrb arreprr4r4 Bcrrbrrrrr{r{i 3) upoxo;ri4eHr4e tro arr{o-
c{epe yAapuoft nonrrr,l, nr,ranaHuofi scubrurxofi, Iloc;re4urifi Mexa}rr4gM HarpeBa
I[O]IieT I4lpaTb 3aI{eTIIyrO p0Jrb rra no3Arr?rr cTaAl{frx paSB}rTr{.fl B0rrbrrtr}tll.

B uacroaulee Bpellfl He .Eclro, HacxoJrbno Aa.rrexo pacnpocrpag.rrerc.rr aHa-
JI,orlI.fI MelI{Ay corHesHr,IMI4 BctrLIIrrKarIu I,r Bcnr,rlrHaMl{ BBSBA runa UV Cet..
Monrno JrI{Irrb yrBepir{Aqlr,, qro I{ [epeqr{cJrer]ril,rM Br,rure rlcToqI{rrr(aM HafpeBa
arltoc{eprr BcelAa 4o6annxerc.rl noJroBrrr}ra (rrpu r.rBorporrHor{ ua,lryuen1ru)
arreprr4r,r orrrr{qecxoro uaryrrelrr4.s Bcnbrmen, B c.ny.1ng MotrIubrx Bcubrrrren ara
Mulrr{MaJrrrHafl arreprr4.fr BoSt[ynleHr4.E M0?rier 6trrr, nopa4xa 103a epa. B pe-
ByJrETare Har.peB aruoc{eprr Mo}Iter oHaBarr,cfl 6oree cratr,nhrM, qeM ueo6xo4tt-
I\IO AJIfl trO-flB;TIEIII4.fI OTPI4IIATEJIbIII,IX BCIIJIECI{OB. HE TACHTTOSEHO, STO ETO,
ttBlrrreTcfr o4uofi IdB trprltrllu7 uo Horopofi orpr4qareJrr,Hr,re trpeABcrrbrrrrxr{ ua6nrc-
I{arorcfl rrper4MytqecrBeHEo nprr Bcur,r]Ilnax Na"rrofi r cpegueft rroquocrefi [51.

Sanrrtoqerrue

C{oprry.irrzpyexr nparr{o ocrroBH},Ie Br,rBoAr,r pa6orbr.
1. Cyrqecrnyer nprrulllanl4aJrblrafl BoBr{o}lirrocrb HparnoBpelreurloro [oHr{-

lrierrrrfl 6;necna xorroAHoro HapJrr4xa upu cna6orr (Of i Tr* | Z (0)) uarpene
ero rroBepxHocrr.rlr\ cJroeB. Ilonra;lteur,re 6.necna rrpl4 aror\{ [pol4cxollr4T B yqacT-
Hax cneHrpa c npeo6,[trAarotrIl4lNl BHJIaAo][ B rre[pospa.rnocr], I{- ra otcyrcrnyer
B yqacrHax cIIeHTpa c npeo6ua4alor{r4}r Brt.TtaAor{ troJrer(yJlflpHbrx rroJroc.

2. I4cao'tuult rtarpeBa AoJIlieH rraxoAr4rrrofl Ba rrpeAe.[ail{I,I orrruarec6oro
AIdaIIaBoHa I4SJryarerrr4.fr BclrbrrrreH.

3. Anrnrraryflbl orpl4l{areJrbnrrx BCtrJrecHoB }rancr4lraJrbr{br, eo.trrd BocMy-
tr{elrHafl o6nactr, HaxoAIlTc.E B r{ellrpe Ar4crta r,r ee ToJrtlgztra cpaBrrr4}Ia c Br,Ico-
tofi o4nopognofi aruoc{epu. ,(rrarenr,rrocrr, BCnlrecxoB cpaBHr4Nra o xapar{rep-
rr6trr Bper{errerr relJroBofi pe;raxcaquu arlroc$epbr 14 troir{er cocraBJr.ETr, or
HecnoJrbHr{x /lecflrr{oB cefiyHA /{O HeCHOJrbKl4r r{r4Hyr.

1r. Pacupe4e,lrerrr4e ageprr4rr B ctrenrlle orpr,rrlareJrr,rrBrx Bcfi.rrecxoB ralreer
Iual{cr4rrryrr e o6Jacrra I nnat. tr4l,renrro B aroNr yaracrr{e cnexrpa $oroanenrpraue-
cxrae rra6.uroAeuldfl BclrblxI{Baroqr4x BBeBII nara6olee 6laronpraarr{6r AJrE BbrAe-
Jrerrrr.fl na tporre Bolrlirrrr(It peanr{r4rr BoaMyqeHr.rofi arruoc{epl,r. flo cBoeMy l\{ac-
urTa6y o?rilrAaeLIrre aI\IrrJrr4TyAbI orprrrlareJrr,r{brx BcrrJrecr(oB AoJr}r{urr 6rrrr.
srraqr'rreJrbrro cnpoMrlee, qelr alrrrJrr4Tyl(r, Bcrrrilrrefi n yrrtparfuo.rreronofi o6-
JIacrI4. O4nano rocJre rlpl4BeAerrr{fr rt ellr4lrnlr erreprerr4qecxr4r{ e/Ir4HrlqaM orrl4
MOIyT OI{aBaTDC.E BeJII4rrI4Har{I4 OAHOTO [OpflAHa.

Anrop lny6oxo rpr4arrareJreH A-py T. I{ygrirrz (fluoulra) Ba npeAocraBJre.
rrrae ueony6Jrr4r(oBaHr-rbrx AaHHbrx o MolroxpoMarr4sec(oM noassraqueure rro-
rJloqeHr{fl npr{ Hr{3nr4x rer{[eparypax, P. E. fepu6epry 3a rrHorosucreH-
rrlle Ilr IIoJIeBrrbIe o6cyrrt4enraa.

Nlapr 1975 r.

I B_ oxlrlr6pe- 1971r r. Baperrrcrpr.rpoBaua
YZ CMi 1221. B ol,lacru 0,28 neieirrorrnax
crr 0,6-8 raa - panrofi 2,8,7032 spe.
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AI(AAEIvIUfl. HAYIT CCCP

IISBECTI,Ifi I{PbIMCHOT ACTPOOI{3]4qECI(O[ OBCEPBATOPIIIT

Torr LV, 1976 r.

MHOTOTIBETHAfl OOTOMETPI{fl
I,I MOPOOJIOT1Ifl CEfiOEPTOBCITUX IAJIAKTIIIT

MAPIUPflH 290 u NGC t27b

JI. II. Merun, XI. VI, Ilponun

Ilpr,rre,qenr,r po3yJr6rarr,r r.rccJreAoBaEr4.E crpynrypbr raJra(rrrR Maprapxr 2g0 u NGC
1275 n vaxrax {vrr,rpax (ra68600; 9790,4400,46g0, 5090, b2g0, 6090, 6ooo 

" 
2400 A). o6e.

raJraKTr'rr(I4 no crpyr{Type EarroMr{Ealor E-ra,rartrarr, rro c,[eftTpaJlrnttfi coctag ux trBJrfre-qus 6auaox It crreRrpaM BBeBA pauurax rr4uos. o6e raJrar{T}rnr,r ilorrr.rrAep coAepffir, 
"orry-6r're xor4e[caqrau. B 6alrgrrax (bulges) orr.rx faJraxrrrx BoBMo]nEo 

"yr1""ruor"rrre cBepx-
accoquarltaii l,rJrrr crryrEr.r(oB, cocro.rlrrll4x r.r3 oqelir, rrogAEl{x BBeBA.

MULTICOLOUR PHOTOMETRY OF SEYFERT GALAXIES MARKARIAN 290.
AND NGC 1.275, by L. P. Metik,, I. I. pronik.- photometric structure of the seyfert
galaxies Markarian 290 and NGC 1275 has been investigated using nine narrow band fil-
ters (1,"r 3600, 3730, 4400, 4680,5090, 5280, G090, 6600 and 7400 A). ttre structure oF
both galaxies is similar to that of E type ones, but their spectral energy distribution is.
similar to that oI early type stars. There are blue l<nots near the nuclei of both galaxies.
The bulges of galaxies investigated contain superassociations or satellites of very late
t.ype stars.

flo Trpe4noureH\rro E. E. MapHapaHa Ha {r,unrponofi rpr4craB*e c Doflorrr
B rrpflMoM {onyce 2,6-n, retecrotra raM. axaAemruHi r. A. iIlafisa na6nro4ani
crr pffA BxoArrrrlr4x B ctrr{cnr4 Mapxapaua ftoMuaKrHbrx raJraKTrnH c flpKfiM.
yrnrpasrzo.neroBbrM noHrIrEyyMoM.

Mnoro.rrzcneHrrbre uccJreAoBaur{.ff rroKaaaJrtr{, qro o6renrrr Maprapaua
r{eoArropoAHr,r IIo npr4poAe.-cpeAII Hrllx r{Meercfl MHOIO raJraHTrlrH, O6na4aroqux
fffi{enroscxryr.. flApaMr4 [1i, rony6ux o6paaorauraft rraua cBepxaccoqaaqaft
lzl 4 \p. Uco6bu4 rrlrrepec BbrBbrBaror rara6onee KoMrrar(rur,re o6nexrrr Mapna-
p.rlrra, TaR Hafi cpeAr,r HI{x oHaB},rBaeTc.s MHoro rlrragTcnr4x rony6rrx ranax-
rr4n c HecrarlzoHapubrMrr flApaMrn. B [Bl ony6Jrr{r(oBarrbr peByrrr,rarbr MHoro_
rlBerHbrx Ha6rroAeur,rft raraxrnx. Mapxapaua- 24, 42, 69 ; zo:b, rru.i" 

"p"uo-\]{'.tofl aH,aJrr43 sorouerpzuecHofi crpyKrypbr raJraHrr4r(r{ Mapxapau 2g0't41 n.
BocbMr4 Sr,urrrpax. I{enrparr,rm.E qacTr, raJranrrrnrrr 4rrrarp'orr {0, rmreer
sBesAHyro Berr4rrr,rEy mpg: 15*,4, Cor;racso oilpeAeJreHr4rO B-. caprxeura [5],
RpacHo-e cMelqerrr4e raJraKrr4r(r{ z :0,029, a ee a6conrorHa.fl Berr4rriaa M^. :
_: -20"',6. j*gfrp a4pa Mapnapan 290- cefi{eproBcr(oro ,""u iai'Sl.B cracreue UBV ary raJrar(rraxy ua6rrcAarr A. BugMan [61.(Dorouerpzqec*a.fl o6pa6orxa ua6rroAenzft ' raranru*r- Mup*upan 2g0,
trpoBoAlrJracr, cuoco6ou, otrrrcaHHr,rM S [3]. Tau me IIpfiBeAeHr,r AaHrrbre o
crarrAap{Hr,rx BBeBAax, yl_o1p^e6ilflIrnuxcfr.4la a6colrorsofi xaln6poBK}r Hera-
rI4BoB' B uoqa 25 -26.yr, 26 -27 .v r, 27 -28.v il u zB -2g.yil t-97 I r, 6r,rro,
roryqelIo 44 Herarrasa c er(ctro3r4qrd.rrMr4 or l6s 4o 7m s nocrMu I{Berax. D{{eH-
rrrBHble 

+rr]'r-qbl BoJlH-ycraHonxra 3600, 3730, 4400, 4680, 5090, 5280, 6090,^6600
u 'l4uu A. Macrura6 raao6paxresus" 21" _s 1, nn. Ha prac. t uonaaauri npr(Br,re
peaHqr4l,I vcfioJrEBoBasnoft czctenau us [7] B lrHTepBaJIe AJIrd]r BoJrI{, B r(oropllx
BoBMolnHo uBryqeurze B DMr{cct4onubrx Jrrrurl.rrx. Ilpra o6pa6orxe AJI.fl Ha)r{Aoro
crrrrMr(a troJryqeHo tro rprr {orouerprauecHr4x pa3pe3a, HarrpaBJIeHI{fl AByX I.{B
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rrr4x rrolta3allbl crpeJIHarII4 lla Itapre l(JIrl orortiAecrBJlelll4,{ (puc' 2)' Opueutra-

por[ AJrrr flepBoro paspesa cryilir4rra 3Be3IIa, ItaI( D1]o BI4IIHO IIa pIIC. 2. Btopoft

paapea [ep[eHAI4ItyJIrrpeH llepBo]ly, rperl4fi rlpoxo/lrIr alepes Aera"Ib' coceA-

rrrorc c fIApor'I, o noropofi 6y;1er: cr'laaaHo Hr{ilie'-.* 
H^ p[". S'[peA6raBJreu],r r4rrreHcr,rBrtocrrr 1 ralax:rr,rnra l\'IapHapnu 290 n

,rupuo*', oropoo,'tfolo'erpra.rec11r4x pa,pe,a,\ B arerr,tpe\ {ratrrrpax, ocpcA-

IIeHI.Ibrg IrO BCer{ I{MCrcqI4xtCr{ lIeIaTIrIBa[{ I4 OTIIeCeHII]ie }t I'IIITeI1CI4B]IOCTI{ IIaI4-

6o.nee npHoft qacrr,r B 1{E\ili/{or{ {rans'rpe (1Q. iaa pI4C. 3 BI4AIIO, rlro era Ia-
Jrar{TI4I{a- AeftCTBI4TeIbIIO OaIgIlb ItOI'IrraHTHa. EOlt'rna-n ata6'llb ee I43-IyqeItI4' BO

nce,r {unr,rput ,priotl1ar r4B o6.rracrr4,.paB]\,Iep l(o1opofinterlbrlre B" fltttt4,5 rcnc

(tpu I{ : iS oiltenl ilInc). Irea;nr,,utft pa3tlep fApa raJIafirI{ItI4 I{eHbIIIe

I/nl. fl4po uorp'y?rie,o B ,rpxo cBerrrolnd"a o6paaoaanrae rl4rla 6angnia (bul-

ges). Sror'6a.,r4ai'no ncex rfratrsrpax B o6oIax pa3pe3.ax AoBOJIbrro cI4MrIerpI'I-

ia". fn, plac. 3 BI'IArIo ral{;'ilie, rlro B yilbrpa(lraole'ro.noft o6nacru cuenrpa fli(po

ra 6a;,rA;,i rrecnoJlrl{o 6o.nt lre, arel\{ B ran(lpanpacnofr' I.)erltcrporpa}I}Ibr flApa B

yrurpri6rnrer.osofi o6lac.r:ra cilenrpa Aalor ocIIoRaHI,Ie floI\oBpeBarb' rrro B6JrI4-

Brr fApa raJraHrI4ItI4 Nlapl{apnu 290 rarreetcx ro'ny6an ltolrAeHcaql4fl "Ip:"-t
6a;n4;'i onllyrrieHt,r c.lra6urr, IrepaBtlor{eplrE'Ir{ no flpl{ocrr{ opeoJIorI' Itoropbll.

,ra"iao1ur,u"cra6ee n y;rr,rptr,lrao.rrcrouoli Ir r{pqe n nragraltofi o6.lractu crle1trpa'

IJpocrlorp ,,a.urr"uoo 
'c uao6pa;rteHl{e}r raranrr{Kr{ B paBI{LIx {u,nstpax

no3Bo.rrrdJr o6rrapy;ril,rrb Br{yrprr opeoJla AeraJIb, Itoroparr trpaHTr{qecHI4 He BI4A-

rla B yJrlTpa$raotretOatrx I4 CI4IIIIX. JIyqaX, HO OqeIIb cIeTHO BbIAeJItIeTCfl IIa I{H-

SpaHpacr.rr,rx^ Id ItpacHLL\ rlerarl'IBai' 11a y\c^'.. lt rpi4BeAeHa Sotorpa{raa ra-

iir.rri*, Nlap*apnu i90 u q,rrorpe xs6 .-1400 A, r4e Dra AeraJIb (a) xopotuo

Br4ArIa. flprapo4a AeraJIIl lre -scHa'

Pue. l, [tprnsre pearll]lir
$r,rrsrpon ra [7] r t'tuteP-
BAJIE AJII4E BOIIII, B ITOTO-

pbrx BoBMoE(EO I,13ilytleEl4e
B SMI,ICCI4OIIEI,IX JIIAHI,I'IX

BepruHarbttrltll4 JrlrHLrflMIr rlona-
SAHO IIOJIO'I{EHI4E AMI{CCITO}IIIbIX

ruHuii ,c yqcroM ripacuoro cMe-

nleHurl taJrar{Tr{nl4 MallfiapEIl
290

,I(etall l,lotlier npl4llal(Jieiliarb laJlartrultc .N,Iap(apau 290, it rlortiet 6lttn
cnyuafirro crrpoexrr4posanrrefic.tr Ha opeoJr aroft ra;uanrldltl4 BBeBAoii rraurero
N,lneqrroro llyru. IIa plrc. 5 upraneAeurr rlorolrerpr4qecrlle paapegir raJraH-
.rranra Mapxaprlr 290 R rpex (tutirpax, cAeJIaHHbre qepea Ae-raJrb a. I[trrettcfir-
HoCTrr 6a;r4xia I,I lApa [pIIBeAeEbI B paBHI;Ix eAI4]IIlqax. tr44 pucynna BI,lAHo,

rrTo pa3t\[ep opeoJla taJIaI{TIIIII{ onoJlo 20" utttt LL nnc.,[,etalr & pacfloJlo]Itelra
Ha paccrorrttyru l"unv 4 nnc or a4pa. Ha puc. 5 Sotouerpuuecxlle paapeBbl

coBA,leu{eHr,r ilo 11r AeraJrrd. B erolt cryqao or{aaaJlocb, rrro rloJrotrtelrllc flApa
raJrar(rrrltrr a t[u.rtr,tpe 7400 L He coBIIaJro c troJIo]IteHLIeM flApa n {rnnrrpax
4400 v. 5280 A upul[epilo IIa 0",7. rlonyuerllrr,rft peaylr,rar Moi]iHo llcroJllto-
Barb r4rraqe: rrApo raJIar{TIdItI4 Bo BCex r}orouetpz.recrtl4x paapeaax coBtraAaer'
a no.troinerrr{e rrara6o.rrr,luefi.EpItocrl4 AeTaJII4 0 cMeUIaeTC-E ot {urrtpa H $uflbTpy,
lon&BriB&fI ee uooAllopoAIILIfi cuexrpaJIE,IIl,Ift cocraB. f{la nr,rRcr'rerurR roro,
nanoiA rrB DTr4x cJryqngn rrMeor r{ecro B [eftcrBureJrbrrocrll, t{br npoBeJrrd r43Me-

perrr4fl paCCroanrafi or orlolluofi BBoBALI trepBo1o {or-onetpra'recxor'o paspeaa
qo nalr6o.nee apnofi alacrr4 ra;TanTrrrrrd Mapnap.an 290 uo BceN{ r4}rercu,rn]Icfl

v r.rac cHldl\[Itail{.
peayttrarrr I4BI{epeIIIdii IIpeAcTaBJIeHLI Ua p}Ic. 6, II3 l{oropolo BuAIIo, rlro

p.rccrofirrrre troJroineulrfi IvraKcrrrllaJrbHoft .flprtocrrr raJraHTI,rnIr rlraBIIo yBerlarll,{-
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-0 0 6nnc
Pnc, 2. I{apra 4lrx oro?xgecrrnerr4fi raJranr}r1[ MaprtapflH 2g0 t4]
Paair.tcp o6jracru l0' x 10', ceBep BBepxy, Bocro* cJleBa. ctpenralrn nor{aaarrbr HaapaBrreHr.rfl 6oroMerpr,r-rrecHr,X pa3pe30B. Hapra floJryqerra c rlaroMapc*oro arJraca

Puc' 3' Pacupe4eneul{e I'IETeIrcr{BHocrIr B {otouerpranecfir.rx paBpe3ax r{Bryqe,fis raJra*-'rrnu Mapnap ss 290
I - B nepBoM, p --. Bo BTolloM OoroMerpr4qecxrax pa3peaax (cM. pr,rc. 2)rro ocu a6cqtrcc orJror{e}Ibl paccrosHl4r , 

""*yrngu* nyrr.r }r r{xJronapcexax. ti c(o6nax yr{aaarro qrrcno
ucno,b3oBaHHblx rrerarrrBoB. 

^a -.paapea B Olurbrpe 8600 ,[; 6 _ B 6[flbrpe 4i00f; "r_; 
;r;r;p;5280 A; a - e Sr.r.nr,rpe 7L00 L

Puc. |t, Oo:rorpa$ug qertpa.truoi.i o6racrra Mapxapxn 2g0 a {ratmpe 7400 L
o - I{pacHafl Aerarb; 6 - r{eHTparbHag o6racr6 taJrafiTr.rfi}r. paauep Sororpafiilu l,,b x 1,,b

Bae'rc-E orlrocr4reJrblro onopHoft 3Be3Ar,r [o Mepe fiepexoAa or yJrbrpa{rroJrero-
Bofi H.,4H{pa*pacHoft o6nacrz crer(rpa. flpravlu 

" o6r""r, lrr" uor=, or 3600
Ao Douu A aro yBerzqe,rze r{Aer MeAJreHHee, qeM B o6racru or 6600 go 7400 A.Benra'r[Ha cMerqeHl{fl B rdccreAyeMoM cler(rpaJrbHoM rrHTepBaJre - r,i ,'r. t. ,*o)I{e IIop.sAKa, rrrq troryflr{Jracb tro r{3Mepegr4flM B {OrOl,rerprauecnoM paSpeSeqepea AeraJIn a (puc,5). Cne4yer o6paturl nuralriurae Ha puc. 5 rru ro,'rro
B HanpaBJIeHI{I{ IIa AeTaJIr, raJIaHTI4Ka HecKoJIbIto rOny6ee, ueu n uporzBorroJro-
?r{HoM HarrpaBJreHr4r,r Ha roM }r{e paccTofur{r{ or a4pa. Dror saxr lrolier cJry1rr{rb
flenoropbrrr ocHoBaHrdeMAJrfl OrHeCeHr{.E AeraJrv a n ranaHiune Mapnaprr ZSO.

TaHurr o6pasou, Harrrrr r4,MepeHrrfl Aaror ocrroBaHr{e [peAtroJrarar', qro Ba4epqoft o6nac:rra raJrar(rr4nr,r Mapnapar_2g0 sa6nroau.i"f 
"rparra{uxaqraaro116-o1o ra zn{paHpacHoro }r,rryseH;t. Dro nomaaail ", .*rilr iffi. ?i- 

-

_ llo Qorolretp_ravec*r4M pa,pe,aM, rrocJre Harr,r6poexu rrx rrpu rroMoqr{ BHe-
soHanr,nrrx.raao6paxenufi-anea4rr r4 yqera ,r*o"6rprroa brcirarrxqr{r{ rro AaH-nrrlr 8..?I.-Eypuauesa 6rrlr,I 

""rsucJre*br 
BBeaArrbre BeJrr4qrirHbr qegTpaJrbHErx

o6nac:reft MapHapnu 290 Lpaa,rrauurrx 4raa{parMax. erry"irrru, sbrsr,rcreuufi
[peAcraBJleurr e ra6n. {. Tau )r{e AJr.tr cpaBlreur{.a rrpr{BeAeHbr or{eHfir,r.flpnocrr{
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,roft raJra6rr41r., uoJryqerrgr,re B. E. Mqlnapgl1oM l4l u [t. Buguauou [6],

u-ru*o*" M. AparelnEol'r Ir Ap-.^ t^10J: BnytpeuuRr roarHocrb Hartrux orpe-

n"".iirt o*rrorro.u pasuoi,i _F 0-,08. Itax nraAno ua ra6nraqr,r, 3BeBAIlafi BSJII4-

qr{Ha rlegrpaJIbItoI4 o6JIacrL'I iVlapnapsu 290 nerort 1971 t' 6rtna ueur1oto

iii1"",.raon'u {enpane roro ?tie ro4a. Bu4nxfa.rl sBeBAHaa BerI4ItIuHa AeraJrr{

o, oqerreHHafl HailII4, o(a3aJracb panuoft nlv :20 -+ [*'--' 
Hanra6poBarrrrbre r{ rrclpaBJreuHbre Ba arMoc{epHyro Sncrllrrr(qllrc uI{TeHcIaB-

rrocrr,r {oiorrrerprauec1rrx pa3pe3oll .3areM I^crlpaBJIflJlrrcr, 3a BJrr^.flrrr.e Me}I{-

sBesAlroro ilorJrorqegr{a ,o 4anrroru Bra;1uana [6]. Ilocle sroro Becb sorouer-
prauecHrafi N[arepI4aJI I4cIIoJIbSoBaJIC-fI AJIfl HaxoiliAelIlls pacnpeAeJlel{u'fl aIIepUII4

Puc. 6. Pacctosnr'lg HaI{-

6onee gpxoii alacrn raflaxTlt-
Hrr trlapiraPxn 290 e Paaur'tx
JIVqax or orropHoll SBCsAbr

ne ouo to fior:one'rPt t uec nono
pa'apeaa (cr'r. Prrc. 2)

Hy.ns-nynnr: paccroRuuli cMeucll'
Cpe!.irttfi I{Datrl)arnqHar oulu6xa

oIIpeEeJrelII,Ifi cpe[IIero paBHa pa3-

Mepy Hpy)ltHoB

Pac. 5. OotorrlerPr'Iuecxr're
paapeabl raJraRrI'rHIl MaPtta-
pau 290, BbrrloJlrrorrrbre qe-
pe3 AeraJIb a

I - B SI,IJrbrpe 4&00 i;
2 - 5280 A;
3 - 7tr00 .L,
IIo ocr4 a6cqucc orJrox{eHbl Pac-
cToffHr{E B ceBylrAax AYII{ rI I(I4-

JrorrapceHax, no ocr{ opAr{rraT -
urrreHcr{Brrocrr.{. III}{arbr rrHTeHcI4-

Bllocreit EnE E[Pa, opeoJra I'r EttE

paatttx tPunr,rPoB Pa3JrI'rqHbI

B, ucroqHuE

15,35 [{o]

' [ana BeJtu.rrtHa mpg.

AP,,,
Z

+000

BpeMfl EaoJllotreHufl

IV 1971 r.

h,A

maaoo (Hacr. Pa6ora)

25.vI 27.\rl

B rlelrrpaJIbHoft ltoMranrHofi o6ilacrl4.paBMepoM 6",3 (3,5 Hnc), rrpureralolr1ell lt
nefi xdnrrle pa,Mepor{ 2',5 (1 ,5 nncl r{ opeoJre Ea paccrorrHr4r.{ or 5,qo 10"
(Z-O 

"nr1'or 
r1.rr.pu raJra^rr46r4, a rar(irie Hpacnofi Aera.rrrd a (ptc. 4 u 7).

Peaylr,rau, rpIaBeAeHIr Ha pLIc. Q. YL pI4cyIIHa BIIAHo, rlro IIeIIrpaJILIrafI
o6nacrr, raJrar(rr4rr4 Mapnapnu 290 uo paclpeAeJleHr4ro oueprr4r{ }ralo}ll4Eaer
pagur4e BBSBArI, a raltffe HOMIIaItTEbIe raJIaRTIzItu Mapxapan 69 u Mapnapau
2OS 1pr".4 ua [3]), pacilpegeJrerrrre ageprrdr{ noropbrx 6;grexo H pactrpoAerre-

HIdIo 3Heprl4u n ct exrpax HBaBapoB. I4a puc. B rraAuo, qTo 6aJlAlIt raJrafirl4r(r{

1.0'
i'3,5
t5
20
27

tlm 141r,
15,46 [10]
15,56 [6]

,(o XII 1966 r.
VI 1970 r.-IV L97L r.

24-25.1L 1971 r. l.6n1LB
15,99

{5m85
15:71,

\
\

i\
\\

Ta6rLr4a L
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Mr 210

60O0 1,A
Puc' 7 ' CxeMa orsocl'rreJrbrroro pactroJroxeur,r.s lralr6oree apxux o6nacreft rananrr.rxrMaprapau 290 n paamavHbrx flyqax
o-HpacEafl aerarr,; 6-ralrar(rr4Ha r $r.rurrpe ?400.8;a-r slrunrpe tLt!00 L, Ilropbr n crpeJrulr
Iror(aBr,IBaroT I{a[1]aBJIeHrrE ooToMeTprrqecxrrx paspeBoB (cNt. prtc. 2)

Puc. 8. Ornocurerr,noe pac[peAeJleurre aueprr4rr B crremTpe
J - qe,rpar.Eoii o6nacru MapfiapflH 290 pasMepoM 6,,,8i e _ r{oJrbrla ,,fi.rpr4Hoi\ 2,,,5;, _ opeofla, pac_
noJroxeHHoro Ha paccrofHrrrr or 5 Eo 10" or fApa; 4 - ftpacuoft AeraJrr.r o (cM. puc. 4). cnernruuu aua.r_fiaMrr [peAcTaBJIeHbr peayJIbTaTr,I AJI.E 196, rEe BOBMOTIIHo ,rBJI'yqeELre taaa. CleBa BBepxy ttora3agb]
4peAHI'Ie HBaApaTuqHbre orxr46Hu oflpeEeJreEr.rfl cpeAlIux sHa.reHuft oTHocrrTeJrbHbrx uHTeEcr4BHocTefi.

Maprapnu 290 napyxy craHoBr4rc.fl 6o,ee cuvuM, a B opeoJre Hap.flAy c cr.{Jrr,-
rrbrM yJrbrpa{r,roaetonrrM valyqeHr,IeM cranoBrrrc.s crzJrbHbrM v BryqeHrde B Hpac-
rrofi o6nacu4 cnexTpa. 3ro, no-nra4rzMoMy, Molr{Ho o6:rgcurarr, rrpr4cyrcTBrreM
HpacHr,Ix 3BeBA, orr{ocr4reJlr,Hoe qncro r(oropr,rx B opeoJre Mo}Her 6urr-6onr,rue,qeM B 6argrxe.

,(erarr, e oxagaJracr, calrofi Hpacuoft rrB Bcex paccMorperrHr,Ix HaMr4 06-
nacrefi raJranrr4nr{ Nlapxapau 290. MerHaBeBAEoe [orJrotr{eur{e, trprrBeAeHHoe
Braguauon'r [6] grs 

^o6nacrlr Mne.rHoro rlyru, 
"au 

pu".roro*rrro ara raJrax-'Trlr{a, ilraJro , Av - 0*,24 [6], floarouy Mo]r{Ho cqr4Tarb, arro AeraJrb a ("esarrz-
cr4nlo or roro'.sBJI.seT^clI^JIII ona aneagoft la"uaHruxrar4Jrlrcr{orrJreHlre}rBBeBA ra-
Jlaltrr{nrr x,Iapmapau 290) ru6o orreHb HpacHoe no csoeir upltpoAe o6paaoaa-

ei

o
+

.r
2

,ll ,

,Q'-*
,.1 J-
I I z.,f nnr

ll i-

u-*

l1 **

Puc. 9. tlroror-pa0rlt laJrar(rtrr{r,r NGC 1275
1-r$lrnsrpc7400r\; 1l-ezsoA..r-HpacIIaiIgerarr,(rrmrBBe3rir); 6te- qelrrpilrbrrarro6racrh
IaraKTflHll; ll - 3llc;lla lJrft oroir{/(ecrtsrctrru [g]. Pa3Nrcll ooracru 1,,5 X l,,b

192

.X-'-'-'r/, -)- - \.'- -'-
-./t xz1z'4

1./ :t

t

'w'\_
--' 

-"." 

-

x--



E.ue, rLr6o olla orlrocl4TeJrblro toJry6afl, r1o ol{py}He}ra trrecruT,Tr1 rr,rrorllr,rM 1r,r-
JreBI;IM o6.[axont. {to6sr c/IeJIarb nr,r6op Me}ri/\y oTprr\{]d BoBuo?rir1ocrnfi,rri, Nrr,r
trpoBeJrr4 arraJrr{3 cnenrpa trlSJryarerrr{.a Aera.rrr4 a nprt ror{olr{r4 4nyxrluorrroit
AuarpaMMbr. B unornstx rrIiJIeBbIx o6raxax Baxorr trorJrorqeHr4.s cI,{Jr5Ho orJrl,{-qaeTcfi or cral.IAaprno|o (X,-1), noaroary llaJryllerrr{.fl tsnJrrorrerrlrr,rx r arm o6-
JIaCTT{ o 6p aso n anuft 40nlrtrrr,r xop oltro BbiAe.rrfl Tbcfr Ha AByxrlBernofi qra arp auue.
Mr-r sbrql'rcrr4Jrr4, HaIt ra n [3], toitaaarerrru {BeraAeraJrrr o B lr1Bec,ftro1i cracrenreTutpra ,n cpaBHrrJrr4 r,x c rorta,arerrfl]rr4 I{Bera'rony6r,rx su.eg 1"ora;;;;ri ;fipacllblx sneaA (ralanrran). Ottaaanocs, qro coorHorrrelrr4e Bbrstrrcileugr,rx ro
AaTTHLIM pIac. B AByx noltaaateneii qnera ar:ofi AeraJrrd cBrrAereJrbcrByer o rorr,qro ol{a IIe MoiHeT 6r,rtr, ortpy;Tiella ilJrorrrr,ru o6raxolr rrLlJlrr, a nnnflerct{ o6-
paSoBarrr4eM troSArrero c[0nTpaJTbr{oro rmtTa.

llpiale4enuLle BLIrrIe AaITHLIe o raJrar{rr,rr{e X,Itrpxapan 290 uano4ar }ra trrbrcJrrr,tlro ro (loronlerpzuecHr4ll lt tttop(ronouasecxr4r{ cuoficrnau oHa roxo}ria Ha r,rgBe-
CTIIYIO rIERYJI'IP}IYIO I JIART}IITY NGC 1275. 06 I]TO}I, IOBOIJ,flT OJIE/IYIOIII}IE
{axrr,r:

t. O6e raJraxrr{Hrr r{Meror n4pa cefir[eproBcr{o]ro rrrrra.
2. rro r4ccJreAoBarruro p. Nftai*osc*oro tsi xcc l27b to crpynrype Harro-

I\II4IIAET TAJIAITTI4ITI4 DJIJIT4IITI4qEOITOIO TI4IA, A EE CIIEI{TPA.rrr,Ubrfi ITJIACC BIIE AAPA
.OTIIOCI,ITC'I { ]I[Y A. TO ?IiE CAIIOE I{OiIIHO CHAaATr O CTPYITTYPE TAJIAfiTIZITI4
Mapnapnu 290 (_cm. puc. 3 r B). cuenrpansur,rfi nnacc 

-"aou*rrr*, 
Nlapna-pxu 290 Molner 6rrrr qaxe 6oree paurlrau, ueu A.

3. oAnoft r4B BaMeqareJrbr{r,rx oco6erruocrefi crpyltrypnr NGC L27s r1ilflercn
r{or{Aerrcar{r4.fl, pacrroJro}neHr"rafr B 3" o.r a4pa.,ona xopomo BIArra ua sororpa_r[ura, uolyueunoft rra rrJracrr{}rnax Eastma, t(odut l0b a-o ot, O""frp, f"gt.rlo-nu4rauoir.ry, Era lleraJrb .rrpna.a n rony6ofi o6racrra cre*rpa. ripou.ri."iii.
HaMr4 {orolrerprauecxze r4ccJreAoBar{rdrr Mapnapnn zgo,iur.rruruurr, qro
onoJlo fiApa ee na6;nro4aerca-crparu{unaqlrr roty60ro u Hpaorroro uBryqe-
uuft, xoropafl raKi(e r{o}rrer 6r,rm zureptrperr4poBaHa naH EaJlzqr4e 

"ooy6o"oo6pasonar.rus. s6iluau n4pa arofi 
"uror.dur,r.1r. B 6an4max ranaxira* NGC l"z7b r MapHapau 2g0 ua6lrcAarorc.E flp*ue

aeoa4006pa,Irr,re Aerarru. IJa plrc. 9 rrpru"4errr {ororpasrara qenrpaniaofi
o6nacrra NGC 7275, roryqeHHbre B rrp,rrMor{ $o*yi. ^2,6-*t, ,*.r*oou
lrM. aKaA. l. A.IIIafiuacSunrrporofi upzcrasxofi c ir*L B7i0 t Z400 A,;;;
XOPOtrIOBIdAHAAETAJITJ AHA PACCTO-'Ilr,M],z6" OT flAPA, HAIIOI\{I,IHAIOqAE AETAJIb A B
opeorre raJraxrrtnrr Mapxapxu 290.

Mopsonorrafl r4 sApo NGC lz75 xopomo r4,yseHbr, Ho pacrpeAeJrerrrre
3r{eprl'Ill B crleHrpe rory6oft Itor{AeHcaqrrll rr AeraJrri o }rer4sBecT}rir. floaroruy narr
Boc[oJrr,SoBaJrr4cr, r4N{eroqr4Mx^crl y rrac AecflTr]Io Herarl4Bal\,rr4 aroft talaxru11u,
roryq€Hnbrinu 2B-29.III t96B r. c l.r,p :3730, 4680, 5090, 5280, 60g0 rz
7400 A Arrfl rrccrrelloBaFlr4rr q"rrrpoourrofi o6racru NGc izls. rio 

"urrrg*ny ".-rarr4By sepeS fl[po raJramTr4r{r{ a{br cAeJraJrr{ rprz {orolrerp[qecnr,rx paBpesa:
qepeB Aerarr, o' qepeB anesAy -4__lr B IIa[paBJler{ur4 pacrroJroir{eHr{fl rory6of, Hou-
AeHcaqr4rd (ctpenxr,r Ha prlc. 9). I-Ia puc. t0 Epr,rBoAelrbr r{rrrer.rcrrBHocu NGC l2z5
B Tperbelr paSpeSe B eArrHr,rqax .r,, xarri40ro r43 qerbrpex qBeroB. Ha oronr prncynxe
rory6an nor.rAelrcaqr4fl nporiBrrferc.s cJreBa o, o4pu. IuIa pracyuxa Br4Arro, qro
MaHCr4NryM r43ryqeHr,r.E aroft rrou4errcaq[r,r rpr4xoAr4rc.fr rra 4680 A, a B roJry-
6yro u Hpac,yro cropoHLr or aror.t o6nacrr,r.rrer,rpu on cna6ee:r. raxoe pu""pL-
{-egqr{Tg^?H!pryu ralreror sBcsAbr rraua A r4 vBBecrur,rft nu6poc B raJra6rrd1e
NGC-42,86 [11J. cn-paoa or.rrApa Ha pr,c. l0 nzgro ze6r,rroq,oe ]r,ryqe,ue
u lru6paxpacnofi o6racrr.r cilexrpa 

--drorouetprdqecxafl naprr4rra (upegcran-
JrerrHa.fl Hj\ p3c. t0) uauorlr,rrraer pacclforper.rHyro AJrfl raJraHruH MapHap stt2go
na pzc. 5-7.

BrIr[cneuuoe IraMrt yr{_aBaHubu\{ s [3] cnoco6ou pacupeAeJreHrre arreprr{r4
B qeErpaJrbuofi o6nac:rra NGC 1275 u AeraJrr{ r, npr4BeAeEo Ha pr{c. tt. Taiu xre
tror(a3ar{o paclpeAeJreHr4e eHeprr4r,r B qacrr4 6al4ma, pacnoJro}r{eHuoft n upo-
Tr{BorroJroH{r{yp or Aerarr4 4 cropoHy orHocr4reJrbr{o .sApa raJraHrur(r{ Ha pac_
cro.Errr4rd 3-74' (1-5 nnc) or r{egrpa. ,I[r.a cpanneHr{.g rra pwc. ti *u, oprJ"o,
7 llzBecrilE ItpLrMcliofi o6cepraropull, r. SE 193



Puc. 10. ?lsteucrsroctu n {otoue-
TDuqecfioNt paspese raJIaI(TI'Ifttr
ifGC 1275, rpoxoAfiudeM rlepea EApo

" "oryOyro 
nbunelrcaqraro [9]

r - B olrrrbrpe aoao i;
2 - 5280 A;
3 - ?400 A;
4 - 3730 A. IIo oc, a6cqncc AaHbl paccrog-- ittr. B cexyrrAax Ayrlr lr r{]4Jlorrapce(ax

Puc. 11. Pacnpegelertre aueprul'r ra-
rraKrI4RLI NGC 1275 B EarryrreEl{u

I - IIerIrpaJIr,HaE o6racrb paauepou 6"'3;
2 - 6arEx{a;
i - r6raut 'a (cm. Pr'rc. 9);
4 - iiegtpalluafl ooracrb raJlar{T}tltl'I B Au-- ;,i,*fifu; 8" corlacrto [12] no na6lto-

nirilrqM 1966-1967 nr'*/ 0 n//6

*---'-'- -

4000

-/
t-Z
*-.-.-,7

pacnpeAejrerrrre alreplr4rr B r{eHrpaJIEHoi;I.o6.TIacrI{ NGC 1275, totry'rerlrloe R AI{a-

{p"r,i^, B" }t. Aufrepcouorr 8-1966-1967 ru. l|Zl.I4a cplgrrgull.s BI4Aro, trro

i'ono*.*r, rraltrI{x 1ladlroAefluft agepuaa o6lacrr, NGC 1275 6srra uecHolrrto
Hpaclree, qer\{ BTe t\roMegrbr, norAa ee rra6JlroAan }t. An4epcon. Pacupe4e"n,:,-

Hr4e er{epIIII,I y AeraJII{ 0' [atrolItr'IHaeT pacnpeAeJIeHI'I-e aIIepII{I4 3Be3A rr'rua dI(
itgl, ,oi"rorfrar,rrrunyro noJrocy ror.rrorqerrr4a MgFI B o6racru AJrr4rI Bo.IIlr

4900-5300 A.---B;A; 
NGC \ZZS cytrr,ecrBerrlro HpacHee flAepHofi o6racrra. flo pacupe4e-

JIeIILIIO eEepII4I4 B CIIeHTpe oH oI(a3aJIC.fl o.IIUBI{IiM AeTaJII{ rr.

Boupoc o [pr4rraAJre]r{HocTrl npac}rbrx [eTaJlefi lI, pacuoJloxeHHbrx n 6alA-

ffiax ra;aI(rI,IH NGC 1,275 u NlapHapan 290, ocraercg orI(pI'IrbINI Ao [oJlyqeHutl

rdx CtrefirpoB I4 oIIpeAeileHl{f I(paclroro cr{enleullfl. HocBeHHr']I}I cBl{AereilbcrBorll

r4x rrplrgaAJrelr{}rocrr4 K raJrar{Tr4r{axr Nloirier 6r,r:rr cne4ylolqee o6cro-flTeJlEcrBo.

600tl

Ta6nuqa 2

Bu[zuare u a6co:rrornrre Be[EquHbr Aeranefi @ u raJIaftTEK

Ncc l27b I ,r*r*,^ I -rr'' | -ru'1', 1,n I

Mapxaprn 29u I 20,0t1 I -16 I -2{J'73 [61[apfiaprrE ZyU I zurut'r I -ru l. -zvr rd lul
II p u M oq aE I4 et rny (a) - o[peAeJrelrEbie HaM}I.BtrArrMbre sBoaEHbro

BernquEbr [eraJreft a; My,lo) r jVIy 
"ur, 

- a6sorlorllbre BeJIasEEbr [era-
ilefi o u raJra(TIrR coorBercrBegrro.

Ha Sororpa{unx o6erax IaJraKTr{n, troJryrre}rgbrx B cr,rHr4x Jryqax, 01 .EAep

B cropo;y Aeraleft a u:vreeTctt Hefioropoe yclrJleHile fPxoctu 6an4rxa. B cry-
.rae r'aflanrunu Mapxapnu 290 aro BuArro rra puc-. 5. Cuutar, r{ro AeraJrrr a'

IrplaflagJre1(aT railal(Tl4r(aM? MbI BbIsuCII,IilI,I I4x a6COJIIOTHI;IO BBOBAIILIO BeJIId-

qlrEbr tro o[peAeJrel{HbrM rraMrr Br4Ar{MLIM BBeBAITbINI Berurrr4HaM. MexraneaAnoe

rsl
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rrorJr_otr{eHr1e yqr,rrr,rBailocb rro [6, t5]. Peaynr,rarr,r sbrsrdclenufi [pr4BeAeHr;r
B ra6Jr. 2. ILara6nuqbl cJleAyer, qro ec,Ilr{ I{eTaJrr{ a \efr.cTBvrre,lrbrro rrpr4rraAJre-
trtar;lraraxrrllr, ro ETo - rrrraHrcnrae o6pasonarrrlfi rrosArrero cnenrpaJrb-
Horo ItJlacca. I4x cBerr{Mocrr, paBua cBeTr4Mocrlz cra6lrx HopMaJIbHr,Ix raJIaK-
rr{R r4Jrfl flAep rr4rauTcn[x c[zpaJrbrrrrrx raJranrr4r( ll1, l7l.
^^^Bonpoc 

o rplrr{aAJre}nHocrrr [eraneft a rarrar(rr,nau NGC l27s wMapxapm
290 octaerc.rl rroxa orRpr,rrr,rM, Ho DTo Ire MeIIraeT cAeJIarB BbrBoA, qro Mop-
{onorrauecxa o6e raJrar(Trinr4 Bo rruorolr cxoAr.rbr. Csurasmagc.rr [o cux nop
ueHv;nnpuoft raJranrr4na NGC 1275 rroirier 6r,rrb ss.Trflercrr qJreHoM orpeAe-
JreHlroro, BoBMolnHo MaJIosI4cJIeHuoro, nrop{orortrrrecHoro rl4rra rriralrrcr(p;x
rony6nix raJrar(rr4K, o6ra4aroqr.rx npacHbrM crryrHrrRol\f, z roly6oft nor{Aerr-
c a qr,rcft e6.tuara .r4p a.

Mrr upranocuu r,ny6oxyro 6naro4apsocrr r(. [t. gynaeny Ba rrpeAocraB-
JrerrHyro atrrraparypy grara6nroAettwfr.w oqeHr, r{eHr{r,re SaMeqar{r4.8, e. tr{. tlpo-
Irr4Hy Ba o6cyxr4enrze z T. C. HopHranoft Ba rir3roroBJrerrr4e pzcyrxon u {oro-rpa{raft.'

Anponr, 197i r.
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AHAAEM14fl. HAYIT CCCP

I{3BECTIIfl HPEII'ICHOff ACTPOO]1I3I'IqECF(OII OBCEPBATOPI{I{

Tou LV, 1976 r.

ATIIIAPATyPA AJI,{ y JIE TPAOtr{OJIETOBOI/I OOTONItrTPIIU 3BE3A
HA I{CB <HOCMOC-215u

H. A. ,[uuon, 3. I4. TePea

,{ta qe.uer:r y,nr,rpatluorerouor:i tloronerpr,rr,r 3Be3A paapa6oraunprr6op ll.I{A-65, lpeu-
CrannXrOrqlrri CO6Or:i pn4 IIapaJIJISJII;HO llaflpaBJIetrHbIX TeJIegr1OrrOB C y3fiOrOJIoCEI;IMII

$Orouerpaulr, pa6otarorqulIll B paBHbIx o6racurx cllexrpa. Onucana I{oIICrpyI{q[.rI ]'I rrpo-

BeAerrbr rrccrreAoBalrr,rfl xapa1reircrl,It {oroMerpoB VtD-t (Ima* -- 2740 A, A}, = 120 A)

u yo-2 (In 
"* 

: 2275 a,, L7" = Il,O A;, a rarrxe Aayx BcrroMorarcrrbrrtrx r[o:rorretpon, unero-

,qr, *prrrrl^peafiqr4r.r, 6.nnanre K rroJrocarr B u I/ lrerxTlyrapognoii (ioronretpl'r'recnoii ctlc-

reMH [/, B, I/. flpn6op mHA-65 ycrernHo pa6orar ra tr{C3 <Itocuoc-2l5> s t968 r.

STELLAR UV-PFIOTONIETRIC EQUIPMENT INSTALLED ON TI{E (COS'

1\{OS-215) SATELLITE, by 1[. A. Dimou, E. I. Teres. .- The device tr{l(A-65 is develo-

pecl for the purpose of stellar UV-photometry. It consists of a set of parallel directed teles-

copes with narrorv band photometers used for diflorent wave ranges. The photometers

UF-l 1l,nr-* :2740 A., L?uxt20 A) and UF-2 (Imax : 2275 A., L?u= 110 A) are desoibed.
pnru..il.i-r oI these photometers as well as of other trvo auxiliary photometers having

response curves similar to the B and V bands oI the international photometric system
(J, B, V are examined. The flevice I4ItA-65 has been succesfully applied on the satellite

<Cosmos-215>,

P acup egelelrr4e er.reprr{u B ctreHTp ax BBeBA .rIB il.Eercf ocHoBHr,rM llarepua JIo}r

Ail.fl aga;uBa {I4aI4.IecHIIx ycJIoBI,Ift B sBeaAr-rbrx arMoc{epax II nocrpoeulLfl' ux
uolenefi. B o6nacrut AJrrarr BoJrrr nopoqe 3000 A I{B}IepeIII{e sHeprerllsecHoft
ocBelrtreHHocrr{, coBAaBael{oft BBeBAaNIII, crarroBtrtTofl BoBl'Io}I{rIIir'I 'roJrblto c IIo-
MorqLro upu6olion, Br,rgecerrgbr,{ Ba arrrocQepy Berr;nu. floarouy 4.na qe{eft
ylrrparplloterosofi (a ranrrie perrrlegoBcxofi) Sorouerpr4r{ _3Be3A 

coBMecrHo Io-
cyAapCrBeIIIIbIlI acrpoHor{I4rIecHI4l\[ I4Hcrl4ryroI\{ Im{. II. }t. Illtepu6-epra, Hpr'lr't-

cHoft acrpo{r43r4rlecrioft o6cepBaropI4eft AII CCCI] n Ap. 6Dl{ paapa6oran trpu6op

14I(A-65- (<i4arr1eprareJrbHr;ift Horrnienc acrpouorll4rlecltlrfi)), rpeACraBJIflIorL_I,Ift

co6ofi p.flA trap;ureJrblro HarrpaBJrerrrrbr,K rerrecnorroB c (roronretpauu, pa6o-

Talo]qr{}ru B paBlrbrx r4rrrepBaJrax }topoTnoBoJrIIoBoiI 14 BI4AI4r{ofi o6nacteft
ctrer(Tpa. Ilpu6op IzIltA-65-6r,rJr ycrarroBrrerr rra cileql,rarrlHol\I acrpo(bl'I3l,1qe-

cxoy i4C3 <i{ocrroc-2l5>, noropr,rft 6r,r;u eanyu,eu 19.IV 1968 r. Ira oro.rloBeM-

rryro DJr"rrr,rrrrucecgyro op6ury c lranJrorrellr4er 48"2{3' ,11aqaJll;rll,Ir{ fiepllol\o]I ofio-
io gL *un, rut"orofi ut ore, 426 ntt, i', Bllcoroft rrepl''cfl 26L n'tv' IL]'

B Houunext upu6opon 14I{A-65 BoIilJII{ ABa yJII)rpa{uo;retonr,lx tpotouerpa
(yo-t u VO-2) , prrpi6oruturrrx I{pr,rucHofi acrpodtr,ranue-cnofr o6cepnaropra-

"t AU CCCp 
'[2i. Erox-cxerra $oro,erpon VO-t lr VO-2 upuneAel.Ia Ha

puc. 1. Jlyuracrrrft trorolt or 1la6JIloAaelroft enesgu $oHycrapl'ercs o6.renrrasoM 2

(4raauerpoy 52 nno w lt : lB0 nat) I4B rrrlaBJreHoro r(BapIIa ,1 cepe3 orpa-
,irrrr"iurryro 71u atfp aru y 3 u coorBer crByroqrafi unrep Sep erlqltorrnr,rfi -cle39-
$rrurp 4 noualaer.^ua SoroxaroA colrHeqgo-cJretroro {oroyurrontI,rreJIfl 

(D3y-57.

A11g iu.qr"ot or Boar{o}r{Hr,rx [ocropofl]Irdx BacBeron Ha o6r,enrl,IB IIaAeBa-

Jracb cneqlraJrbHarr cBeroBarquruaa 6.rieu4a -/. S.renrpraqecl{I,1e cxeMbr o6orzx

1C6



(ro'rorlerpou rariilie noJrrrocrbro r4Aelrrr{qHbr . (Doroylruo)r{rrreJrrr eOV-57 pa6o-
raJil4 ts pelHl4}le cuera $otonos. Clarrratrbr c r.rr4rx nocrylraJrlr Ira ABe:roxosue
ycr4irrrreJrr,rrr;re cenqr4r4 (o6rqee ycr4JreHr4e -100 paa), Ar4cr{pr4MlrEarop, sMur-
repnnft noBropr,rreJrr, r4 AByxAraauaeonHr,rfi lorapra6uuqecltrafi ,rr#curerp
c nepelulloqaroqeficn urHatroft (uonurtfi Alrana3oH raal,repeuuft or I go 106 lll,l-
nyrbcoB o cenyuqy). llepex;nrouelll4c TIoAAI{arraBoHoB r{HTeHcr{MerpoB AoJr}r{Ho
6rr.no uporzaBoAr{Tbc.rr no Hor[aHAau c Beunn.

Fuc, I, Eton-cxelra {oronrerpon yO-l r y@-2

o;praxo-no Bp-qyfl noJrera tr4c3 <Itocuoc-zls>> nepenrroarareJrrr rroAAr4atra-
BorroB rrplj-6-op3 4lt-A- -^65 ne cpa6orarr r{ Jrorapra@uauecnlrfi ,rrrr.irbrr"rp
AaruI'{ItoB VO-l u V@-2 nce nperra ocraBaJrc-rr B rroJro}r{errrrr{ ((}rr43r{afl rrvBCTBrd-
TeJIb]rocrb) (Ananaaou zatuepenzit or rrecr{oJrr,Hrrrx Aecflr1ron 1o -106 #"t";-
coB B cenyH4y). lluranue ooroyNHonizre;refi @0y-57 ocyu{ecrBJr.flJrocb or cra-
6rzlrzaraponaulloro I4croaIHI4Ka HanprrlHenr4en{ 1800 a co cr.a6rarnuocrbro He xy-xie 0,5%. claruar, flocryrrarcqurt c zHreucr4r\{erpoB, B arraJroroBoM Br4Ae Ba-
IIACbrBaJrc.fl 6opronr,rlr 3anorrrtuarorlzll ycrpoiicrr'or',, nepeAaBaJrcfl rro reJre-
Merpaz B cear{cax catrlfi. rraA repprrropraefi CCClr.

Pnc. 2, l{pmnaa oruocr4reJrbroii yrtonoii rryBcrBr,rreJrr,Hocrra $orouerpon
Cnrournaq fipr.rBarr - EJrE EaTrI,rHoB V@-1 n y@-2, rtrTp[xoBarr - [Jrrr Earq]rHon B I{ y

fuc. 3. I{pllnrre oruocltreJrr,Hoft cnentpausuoii .ryncrunreJrbrrocrr{ ytr,rpa$uoreroar,rx
{orolnerpon
I-SoroMerp yo-f:2 

-tforonerp V(D-2

Oruocrarclruarr yrJroBafl aryBcrBr4reJrbnocrb (rorouerpon V@-1 lr V@-2
6r,rna zarrepena n ra6oparopr4r,r. ,(ra croro upu6opr,r Y(D-l ra.un v(D-2 aaxpeu-
ilflIrucb Ira olrrl,IrlecHoi\{ cToJrl4r{e, I4MercqeM noBopor c rosHocrbro }re xy}I{e 1r.
B rtasecrse Toqequoro lziroqrraxa cBCTa cJrylrirlJra BoAopoAHar{ JraMrra BC@y-3,
orueceriuas rra paccroflrwre 70 at. Ha puc. 2 fionaBa]ra lrslrepe]rHa.E npraBarl
yrronoir arygcrBr4reilbHocrpr {orouerpon Yo-l ra Vo-2 (ara o6oux upu6opon
oHa oAr4rraHona). Itax Br4Ar.ro I43 pr4cyHr(a, rroJre 3peHr4.fl, r4SIrepeHHOe Ha ypoBHe
uor on r,rur.rofi qyB cTBrrreflbr{ocrl{, co cr agtr.fl eT 63' .

A6conrornrre crexrpaJrbrrr,re xapaxreprrcrr4xr{ {orouerpon V(D-l u V@-2
6r,rilra raeMepeHbr Ha na6oparopnofi yciauonxe, coAep?ilanrefi xa;nu6poran-
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trylo BollopoAHyro,IIaMtry BCOy-3 r{ }roHoxpoMarop [3]. Ha prac. 3 nprane4enn
KprrBr,re orrrocr{reJrrrnoft cuenrpalruofi qyBcrBrlrerrr,rocrrr upra6opon VrD-l r
yO-2. Martcr,mryu qyBcrBr,rrefllHoorrr Sorouerpa V(D-t naxor.ulrctr rla AJrr,rHe
Borrrrbl )'" : 2740 A, a Sorouerpa VO-2 - na ),, : 2275 A. Heo6xoguuo
oTNIeTr{Tt,, .fl'O r,rUrep{epeuqr{orrur,Ie cnero([nnr,Tpbr, ycTarroBJreurlbre r $olo-
uerpax V(D-{ u yO-2, He roJrEno BbrAeJrfiror ysnyro o6;racrs creftrpa c X,nrx :
:2740 [ r,r ]',n,,* :2275 A coornercrBeHHo, Ho rrMeror raxx{e Br,rcoxoe trpolyc-
xaurre n nr,r4r,rlroft r.r 6.,rrzmneft ynr,tpadxroner:oBoii o6.nacrsx cner{rpa.

Buglrur,lfi (rBocr) rrporycxar-rr{x u {orolrerpe V(D-t orpeaaJrcrr l{orc.rHr{-
reJlbrrbrM cneroc[anr,rpom V(DC-2, ycrarroB,rreHrrbrM rretrocpel{crBerruo rrel]eA

SoroHatogorl OAy-57. B {orouerpe y@-2 raxoro cucroSrannrpa uolo6part
rre yAaJrocL. Iloaromy c[enrpaJrbHafl xapaxreprrcrr4na upra6opa V(D-2 uuee,r
ne6onr,uoft n:ropra.rnrrfi Marordrryrr s o6,[acrn 2700 A, r. e. rail,r, rAe rraxo-
Ar.rrcfl MaHcr{},IyrI qyBcTBr,rrerr,Hocrr4 r}oroyuuo:irtr4Te"r.rr ODy-57.

Bxo4noft cr,rrrraJl $orouerpon VC;-{ r,r YrD-2 uerrqJrcrr rrponopqrrorranbHo
norapu{uy cnopocrr{ cuera (rorouoB, cireAoBareJrbrlo, npolopr{r4oHaJrr,}roro
rorapu$rrty BrreprerrrqecHoft ocuerqeur{ocrra, coBl[aBaeN{oii raamepxerroft aneaqoft
Ha BxoAHoN{ spaqHe SoroMerpon. I4nrt,rtu crroBarfr4, 4rr VO-l U lnl :
:1,77 lg E bpalcen.c.rL2.Al, qnn y@-2 U [s] : t,B5 1g' E Iepafcen.ca+'.Ll.
florperuuoc:rs a6corrorr.roft xa.rrr,r6ponnrz dto'rouetpon V@-1 u VO-2 cocraBJrflJra
Beruqrrny tropflAr(a 15-20%.

CnegyeT orN,rertrrrb cJleAyrolr1ide o6cro.flrerrcrna:
{. Bo npenrx rroJlera I4C3 <}tocnroc-215> araJrorrrrbre r4croqrrrrr(rr {orone:rpoe

V(D-t ra YO-2 ue rfyrrnqlrorurpoBa.rrr{. Iloarouy rpor4BBoArdJrcfl nor{rpoJIr, Jrrrrr]b
ycrrJrlrreJrbHbrx r{ perr4crpr{pyroqrz\ qenefi. 3ro ocyrqecrBJrrrJrocr, B ceaHcax
cBfl3trr, HorAa <Itocruoc-215> uaxoAlrncfl B Bor{ax Br{Ar4Mocrr4 HaBeMHErx r4BN{e -

pr{TeJrbHLIx rrvHr(ToB. B peinra,lre (norrTpoJlfl) Ha BxoA SJrenrpo}rHbrx 6noHoe

Sorouerpon VcD-l u V(D-2 no4aBaJrcfl crtruarr or Bbrconocra6rarr.raupoBauuoro
6opronolo rerreparopa craHgaprHor,l .racrorrr. B reqesrae Bcero BpeMerrr,r aH-
rrdBuoro cyrqecrBoBanus TICB <Hocrroc-2150, r. e. c 19.IV uo 31.V 1968 r.,
ycr{Jrr{reJrr,Hr,Ie rr perrrcrpr4pyroqrlo 6;rronz $orone:rpou V@-1 ra V(D-2 uoxa-
Baru cra6uJrsrryrc pa6o'ry. B o6oux rlorouerpax 6rrnra nocranner.rrr oco6o
oro6pauubre tforoyuuoxu{reJrr,r OAy-57.

3ru Soroyrrrroinr4reJrrr rrpeABapr,{reJrbHo B TeareHr4e [oJryroga r{ccJIeAoBaJlr,rct,
ua cra6ranr,HocrE, qyBcrBrirreJrEHocrr,r. Oro6pauurre o6paaqrr OBV Ba aror cpon
tro(aSaJrr{, sro u)i qyBcrBlrl'teJrr,Hocrrr I{3NreHl4,lracb He 6oJree qeM Ha 3-5%.
Ilosrouy rrr6r floJraraJrr{, qro lr B AaJ]F,rreftruelr so Bperrfl troJrera <Hoc,rroca-
2t5u uyncrBr,rreJrr,rrocrb rrcrroJrrraoBar{rrblx DHBeMtrJIrrpoe ODV-57 ocraJlacb
uOCro gnnoii c T OtIHo cTLIo AO IIecIto.rI LKIax np oItreIIT oB.

2. B cxeue (rorouerpon V@-1 n V@-2 ue 6r,rno upe4ycNrorpelro ?IBrIe peHl{e
reMnoBr,rx ronoR rporoylruornurereii. B o6oux tforouerpax HerrocpeAcrBerr]Io
na ODV-57 rraxoArrJrr.rcrr Aarrrr,rnr4 relrleparvpLr. Cor;racno r{x AaTTHLIN,I Bo
BpeM.rr [oJrera <ttocrroca-215u'remneparypa cpcroylrr.ro;r(rdreJrefr 6r,rna Aocraroqr.ro
cra6urr,uoft (i0-t-zl" C). ,(nn aroft reuueparypbr reMrloBble ronr4 trocraBJreu-
Hr,rx enaeMlrrrrpoB $oroyuno;+trare;reft @3y-57 cocraBJrfiJrr{ B0-100 I{M[yrIL-
coB AJrfl 4aruraxa VO-l a 20-30 r4MlryrrbcoB B celtyrrAy - AJrs AarrII,IRa
yO-2. Ilpr,r odpa6orne peayirbraroB or Bcex cr4rEaJToB BBeBA rlr,r Br{qr,IraJrr,t
eTId BeJIIIITILIUbI.

,(.nn ororrt4ecrBJrerrr.rrr BBeBA B upu6op I4ItA-65 6rr;ri,r nx.itroarolrbr BcrroMo-
rareJrr,rrbro droronterprr, r4Merorqr{e KprrBlre peanqr4r{, 6,nraaxr,re K IIBeran[ B u V
Me)fiAyuapo,qnoft rfrororuerpuuecnoft cldcrer{br U, B, V.

Ournqecnr,re cxeNrbr $orolaetpon B u V paccqurr,rBa.Irrrcr, TaHITM o6paaort,
trro6r,t rlx rroJl.rr Bperrr,Lfi 6rrnu upr,ruep]Io paB]ILr oAI.IoMy rpaAycy. flocre ras-
roroBJreur .s Aarqlrr(oB ue 6rrnu trporrBBeAeHrr ra6opa'ropur,re rrccJreAoBaIrLrE I4x
rrapaMerpoB. IJoarouy, Itor4a n ganr,nefirreM rrpl{ o6pa6orne peayJrbraroB
rrorpe6oBaJracr, roqrrafl BeJrr{qrr}ra rroJrrr 3perrr4fl, ro o}Ia 6rrla oupegeJrelra
lo TeJreMeTpr4arecftrtM cr{rEaJraM 3Be3A, a rrNrerrHo tro orrlomeHr{Io Bper{eH,t
lpoxolnAerrr{fl BBeBAbr qepea rorre Bperrr4rr So'rolretpoa VO-l lr VO-2 n {oto-
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rrerpoB B u V, 3ro oruorueur4e, r4alreperrfloe rro Aec,rrrrd .rrprtr4M gBeBAar{, Aaer
Berr4alr4Hy 2,6. floruoe rroJre BpeHr4.rr npll6opon VO-t ra yA-2 $uc. 2) paBHo
2o6', orcro4a troJro Sorouerpon B nV ;t50'. (B orruuecxofi cxeMe npra6opon
I] u V zMeJracr, JrrrIrBa q)a6pu, noerouy nplrBaf BaBl{cl4Mocrr4 I4x qyBcTBil-
reJrbrrocrtr{ or yrJra r4}reer BrrA rrpflrroyroJrburlr(a (puc. 2).) flpn rocrupoBne rrprr-
6opa tr4ltA-65 oco6oe Br{r{Ma}rrre 6r,rno o6paqeHo }ra roqHocrb BbrcraBJrenrr.fl rra-
paJIJIeJrblrocTr4 orrr4rrecnr4x ocefi ncex {orolreTpoB. B 4atluefiuret\r cTetrerrb
HerrapaJrJreJrbr{ocTr{ orrTr{qecnr4x ocefi 6nua [po]roFrrpoJrr,rpoBaHa rro reJreMer-
pr4qecltr.IM clrruaJraM BBeBIL a rm{eHHo rro r\raxcl4r\,raJrbr{brrvr o6r.rapynrerrHbu\{ paB-
JII4qI,Iflr\{ B qeHTpaJrbrJLrX r,r0MerrTax npOXO}r{AeHr4.fr BBeBA rrepeS noJre 3pe}rlrfi
{orouerpon r{ rro paBJII,rrrI4.flM B rrpoAoJr]r{rrreJrr,rrocrr{ upe6r,rnanran BBeBA B IroJre
Bperrlrr{. TaH, naauuHa.E trapaJrJreJr},Eocrb orrrr.rqecnr4x ocefi $ororlre'rpos B uV
oxasaJIacb JIyaILle 4" uaparreJlbHocrb {orouerpon V@-1 ll V@-2 c tforolier-
pauu B u V - nopflAxa 6', a {orouerpon V(D-t u V@-2 r{e}r{Ay co6oft - ue
xyxie 12'.

1\,Iaii 1975 r.

Jlnreparypa
llccne4onanr,rr nepxreir arnroc(pepu I,r fiocMrrrecnoro rrpocrparrcrBa,
s CCCP n 1968. M., <HayHa>, 1969, c. 59.
N. A. Dimou. IAU Sympos. N 36, Dordrecht-Holland, 1970, p. 138.
e. LL Tepea. [Ian. Hprrrucroii acrpo{ua. o6c., 1.972, 46, 144.
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AnAAErvrUfl. HAYTT CCCP

I,I3BECTI,Ifl I{PbI\[CI{O11 ACTPOOI{3IIIIECIiOil OE CEPBATOPUII

Tori LV, 1976 r.

PEByJII,TATbI yJIE TPAOI'IOJItrTOBOII OOTOMETPI'II{ BBE 3[
}IA I,IC3 <ITOCMOC-2T5U

A' NI. SnePera, It. A. SoPnre

Ha 6opty I4CB <I{ocuoc-2{5> 6r,t"ur.r ycrarroBJreEr,r [apaJlrc.lLiro II&IIp&BjreHrrlJe Te-

Jrecnorrbr c r[oroue'r'parrlr VrI)-t (I,rn*:2,740 A, A],: 120 A) i{ y@-2 (I-r*: 2275 }\
Al,:110 A) rpr.r nxoguor:r guatlparrrc 5 cnt, rto:re BpeEI,I-rI oI{oJIo to Lt orlrocrlreJrbuou

orBepcrrrrr 1/s,s. Cnyrrur nc 6rrr opr,rcHTr.rlloBarr, rro rlcrloJrb3oBaJracrr crlcqI{aJrbrrill AerIrI-

{rapyroqa.r cl{crel\{a AJIn yMeflL]lrcnr,rn yuroroil cnop ocrlr.
Oront4ccr:r.nenl{c BBo3A rrpor,raBoArrJrocb c rlorrox{sIo NIaTHLITo}{erpa II Ar}yx dlorolre:rpon,

Itoropr,re perr,rcrpr{poBaJrrr noror(r.r r,rBryqenl,Ifi or BBeBA B rloJrocax, 6.nr'rant'rx n norocau B

It 7 crc,relfl,r UBV. fittx 36 anea4 orrpeAeJrer.rbr rroHoxporrarl,rqcc]ilre rloroRr,I B AJrIIIrax BoJrE

t\2740 A,n lu2275 A; p,rn 15 r,ra rux IIpoBeAerro cpaBEeEr{e c /I]lyILr}II{ Ir3r{epeErur{i{. ,{arnr,re
g;rr I areag yAoBJrerBopr{TeJrrrrro corJracyrorcfl c Eacrotrql{r{rl r,raMepeurlfi}rll (r rpegelax
Toqgocrr.r na;ru6ponnr r.r reJreMerpr4rr), 4nx 6 3BeBA cyrqocrByer paalrLr.Ilre c /{&HI{lrrII'I OAO-2

(Cerecxor). ,{,nyxqnctnrre Al{arpaM}tbl (Uztao- V) - (B - I/) I'r (Unrc- V) -(B -V)
B qeJroM rle flporr{Bopeuat naiiqcunorl paree 3aDficl{rrocrrr.

RESULTS, OF THE ULTRAVIOLF]T PHOTOMETRY OF STARS ON THtr I]O-

ARD OF SATELLITE (COS['IOS-215>, by /(. A. Eerme, A, M. Zuereua. - Trvo paral-

lel-directed telescopes rvith photometers UV-l (I-"":2740 A, A1,:120 A) and UV-2

(I.u* : 2275 A., Al, : tt0 A; have been inslalled on the board of satellite <Cosrnos-215>.

piiir-naa 5-cm aperture, 1o field of vierv and focal ratio of 1 : 3,5. The satellite rvas

not stabilized but special damping rvas used to reduce rotational veiocity.
The identiiications of stars \\,erc conducLed by the use of records oI tnagnetometcr

and two photomcters u.hich gavc D- and /-magnitudes o-[ stars i'rlthc UBV sysl,om. The

ultraviolet monochromatic fluxes aN2740 and2275 A rvavelengths rvere obtained for 36

stars. Comparison of the present clata made lor t5 stars rvith the results of other obscrva-

tions shorvocl satisfactory (taking into account tho accuracy of calibration anci tclcmetry)
for I stars, but there are differenccs rvith Celescopc Catalog (OAO-2) data lor other 6 sIars.

The plots of colour indexes (flztn - V), (Unt; - 7) and visible colour iuclex (B - V)

are in agreement l,ith the dependence lound earlier'

Ha 6opry ?ICB <Itocnroc-215>> 6ru ycrauoBJlel{ pflA napa.rrJleJrbr.ro HatrpaB-

Jlegrrbrx reJrecxofroB c $orolrerpal{rl r4 Aarqr4naurr AJLa BI-IearNroc{epHr,rr acrpo-
rroMrrqecnplx Ha6JrIoAeItIrI,l B paBHLIx o6lacrnx cleltrpa tt-q]. B cocras auua-
p arypbr B xoArrJlr{ AB a yJlblp adtuo net our,r x _$otouerp a, p aap a6 or aHIIrI x B l(prru-
cxoft acrpotfusuuecHofi o6cepnatopuu [2]. Ocnonur,re napaMerpr,r rI xapax-
repr,rcrr,rHt (iorouerpon [pI4BeAeHDr B ra6il. 1 cor;naciro [."r].- 

!,uauerp BxoAr{ofi Ar,ra(b}larNrr,r reJrecnorroB cocraBJlfler 52 .wtt, rroJle 3pe}Il4.fl

Ea ypoBrJe rroJroBrlHrrofi rryBcrBr4reJrbrrocrr{ paBHo 63' npra orHocl{reJrbuoM orBep-
crwrr.L:3,5 [3]. 14C3 <Itocuoc-275r> 6r,rl ueopr,re]rrr{poBaHFIbIt\{ cryrl{IdltoN{, rroo-

TOMy ocrroBuoft upo6ler{oft IIa [epBoNI oraIle pa6orbl 6rIJIO o[peAeJIeIII{e
Tpaexropllll ABI{}HeHI{.fl otrrl{rlecnoft ocu [pl46opoB I'Ia He6ecrrofi c{epe r trpa-
BrdJrbrro e oTo)fi AecrB JreEI,Ie {oroMeT p ?Ip oB aHHLr x o 6Ber(r oB.

,{nr qeneft oro}r{AecrBJrerrr4fi B ailuaparypy 4C3 BXoAITIJIII BcrroMorareJrb-
Hbre $oroMerpbr c rroJreM BpeHr4fl onoJro 1'(cu. [31), xoro,pl,lg perrrcrpldpoBaJllr
EpRocrL BBeBA B IIBerax, 6luanr,rx rt B v V, cl4creMbr UBV, Ilortnuo orolo
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c [oMolqbro rpexocHolo i\rarur4rollerl]a, ycra]IoBJle]I]Ioro na 6opry I4C3,
IIenpepbrBHo rrpoidSBoAr4Jrr4cE, 1431\{eperrr4rr noNilo}reHr BeHTopa reo}IarHrarnofi
rralrpfl?rieHHocTrl, qTo rroSBoJr.frJro u ltani4r,tfi r{o}IeIrT BpeI\{erII4 onpeAeJr.fITD yloJl
Melr{Ay onruqecnofr ocr,Io 3BeBAHbrr $orouerpon }r IIalpaBJIe}II,IerI BeHTopa
uaruurnoli rranprrlr{oHllocrn 3eurz. Tanul,r o6paaou, [p]rl oro]IiAecTBJIeIIIrtr
rryirir{o 6u.rro olr.rparbcfl rra oAr4rr yi'JroBofi ra 4na acrpor}rasra.recr{rix [aparlerpa.

Ta6ruqa I

MerograHa onpeAeJreHlrrr opr4eurar{r4rr Wn rJeopr4eurr4poBarruoro i4CB
<f(ocnoc-215> 6rrna paapa6oraua paHee 14 orrrrcarra s l4-71. tr4cxo71rrr,rura gau-
Hbrilrr4 npr{ oro}r{AecrBJreil:,llr trBlmnracs op6raroJrb}rr,r€ E.lr0r\rorrrt,r rpaeHTopIrII
14C3, xotopbre olpe4eJrrrJrr4ct, arepea Halr{Ar,re 15-30 BI4rItoB B HaqaJrluor? c'ra-
Arrr{ rroJrera r4 qepea 60-65 Br{rnoB B l(aJrbrrefiuell. 3a:relt uaxol(r{Jlr4 reorpa$ra-
qecltr4e r{ DHBaTopLIaJIbHr,Ie KoopArrHarJ,I IIIC3 lr ero Bblcory. ,I[a.uce onpeAeJLEJrI{
aHBaropr4arrbubre HoopAI4HarbI ctn, 6rr Benropa reor\{arrrtrrrnofi nanparrteuHocTl,I

. r{ yroJr B, rrent4y arr4M BenTopor{ 14 ourra.recnofi ocrro {orol{erpoB. B peaynr-
TaTe oro?liAecrBJl.fleMr,re o6renrur HylriHo 6r,uo ucxarr, B ro-flce ue6ecuofi
c{epu Ap", na yrJroBor[ paccro.s]rrzl4 po, o:r rounl,I c ltoopArirrara]Il{ dr, 6r.
Beauqflna Ap* oupe4eJr-rrJracs TorrHocrbro ]rarreperrla.rl Bel{ropa reor'rarurzrrrofi
Harrp.frlHeHHocTr4.

Cre4yet or[{errzr},, rrro Alr.8 yMerrbrrre]rrrn yr,nonofi cnopoclr,r Bparrl,eHr4rl
ctryrlrr4r{a 6r,rna nplruerreHa crreqrraJrr,Ha.fl crrcrer\Ia }'rar}lrlrHoro 4elru{upo-
Barrr{_fl, B peByJrbTaTe qefo cpeAHrrfl yrJroBa.fl cl(opocrb BpailIeilrdfl cocraBJIflJIa
*0,20 apalfcen, Oguaxo rrp]4 Eror{ cxaar,rBaJlocb BJII4sHr4e rlocronHrroro Mar-
urara 4euu$llpyroqeft cl4creMr,r rra orcqerl,r rrarnrnrolrerpa, qro coBAaBiuro orrpe-
AeJrelruylo rpyArrocrr, npra pacrura{poBr(e r{ar}r}rrorpar,rllr r,r rraxo}ri[enr4rd rratrpaB-
JreHr4fl. BeI{Topa reoMafHr4TrrotT rranpRlrer.rrocTI,I.

Oronr4ecrnneulre lra nattiAor\I BI4Tr(e IraqulraJroct, c paBlncr{Irlrarrrrfl oAHo-
s}Iaqllo yBI{aBae}ILIx sBeBA I4JIId qeiloalen SBeBA tlpse il1v : 2-+ 3"',,I{,la apeap
cna6ee ffLv :3- .rucJro Boar{oiriHrrx BBeBA-Ha}IltI4Aal'oIr r4B paccr\rarpr4BaeMoro
uoEca He6ecHofi c{eprr r{o}rier 6rrrs nelrzrro, u 6ea ilpr4BJrealerrrrtl AorIoJIHm-
TeJlbrrbrx [arrEbrx rrocraBrelrrra.fl SaAarra ]repa3perxl4]\,Ia. Haupr,luep, oI{aBaJlocb,
qro trprd rrancuMaJrbHblx BHaqeHr4rrx p* u AB, (uaraxygurrae ycronux) qlzcro
Harrl\r4AaroB c nly x 1",5 panuo 3, a c my =lt*,5 Aocrt{raer 56 t7]. f{onorrul-
TeJIbHI,II\{I4 I{pIITepI4tIMI{ npl4 OT0}I{AeOTBJIeIII4LI fiBJI'IJII4OL cJreAyIOUl,I4e AAHIIBIe:
xapanrep uar{euerrr4rr flpr{ocrl4 {oua ue6a; rrJraB}rocrrr rrepeNrelqerrlrfl orrrl4qecl{ofi
ocrr rro ne6ecuofi c$epe; ilepeceqeHue olrr4qecnofr ocra c ropliBorrorr; peII{-
crparlrarr Connrla u JIyur,r Aarqr4xauu c rroJrer,r Bpeur4.s 40 n 15" coorRercrrBelr-
Ho. Ognurr r4B BalriHr,rx AorroJIHtr{TeJIDlrbrx r{pul epl4eB rrB,It.rrJrocb rra,Jlr4gr4e

orcqeroB n ylr,rpaSuoJreroBr,rx {oronrerpax AJrrr BBeBA pa}rulrx cnelt'rpaJlbrrbrx
r{JraccoB. flpoqeTiypa oro}riAecrBJrenras 6r,Ira c;no}rtnofi 14 rpyAoeNrltor,i. 3'r,a aq-

Aaqa [r4rxr, qacrr4qr.ro 6lrra peue]ra orHr4rr r,ra atsropoB (H.A.3cpnrc [7]) c
npraBrerrerrrreu EBM N'ftaucx-22. Er,r;nra npeJrJrolr{e}rH Harr/ll,rAarrr lra ua6.nro4qp.-
rxr4ec.fl sBeBADr c paBrr4cliofi crenenlro olrroSrraarlroclrll (250 anea4), 4:3' trt4r
216 - oAHoBI{aq}Ibrx.

I4anrepeunn
' i .tt 1

i'jr

3a npeux pa6orr,r acrpouoMr4rrecxoro HoMrrJrer(ca 6r,uu ronyyerrDr 'ToJIe.
r,rerpr4rrec(ue Bilrrrrcrl cr4r'rraJroB ylr,rpa$raoneroButx tftoroucrpon grn 31 Br,ITHa

14C3 <[tocrrrcc-215>>. Teleucrpra.rec]rafl Barrr4cr; cr4rrraJroB r4l\reer nra4 cn.uolruoi,t

filranaaou 14BMe]lefi fiit,

2 ,3. 1L6=z - 10-a)
t,t'(10-o-10-3)
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JIr[HI{n (noctonuuarr Bper{eHlt ilHrerpl4poBaa:zx 0,2 cerc), tpepnnarirqeficr
xa)fiAyro Mrrnyry aa 6 cen AJIfi Meror( ItrI{aJIbr r{BNIepeHr,IE 6 ra 0 a. Brrxo4aoft
ctrrrHaJr Sorouerpor U (s e) MeHsJrc.fi rrpotropqr4orraJrbno .norapra{rrly cfiopocrlr
cuera {orouon I/ (r 702unrtfcerc) ra, c.rre4onareJrr,Ho, npotropqr{oHaJrbuo Jrora-
p[SMy rrorona uBryqeHrdfl or BBeBAbr, rrorlaAarou1efi n none speHl{.s {otouet-
poB:

V@-2 : U : L,85Ir/, 100 unnfcerc -->1,1.70-a epafcen.

Ha pr,rc. t upune4en trpr{i\{ep rereMerpr,rrrecmofi Barlr{crI trpu trocJleAoBareJlb-
rroM upoxox{AeH}rr{ AByx BBeBA B troJIe apel{r{E {orouetpa y@-1. B re'Ierre
aalr{Aofo ceaHca IdMeeTc.[ [pI{BflBHa ft MocItoBcI(oMy BpeMeIu c ToIIIIocTbIo

!0,1 cen r{ Bce reJreMerprarrecxr,re Barrr{cr{ r{Mercr Mernrd Bper[eHu tepea 3 cen.

-_.*.J

Puc. 1, Tere.rrcrplr.recr{&ff Bflrlilcr cr'rruaJloB rlplr uocJreAoBoreJlrEorl [poxo]I{AerrrIII 3Bc3A
lu Sco n x Sco r rroJre 3perrrra lporolrcrpa Y(D-t
IIo rop[BoHTafir[ - Mcrfur BpeMelrr{ qel)e3 3 ceE

Cne4yer orr{eTrrrb, rrro 't'orlHocrr roJrerrerpuu c yqeroM IxyL{oB IIe [peBbr-
uaer -.1- 0,10 o. Ocuouuyro orru6lry croAa BHocr4r paArzoreJler{erpldqecltafi
cl{crerra, []lI{ tlotroqu rtoropofr raauepenrrrrfi crdruaJr B alraJloroBotf Br{i{e Sarrl{-
or,rBa"rlc.fl SarroNrraHaroqrtl\{ ycrpoficrBolr r4 SaTeM BOCnpoIdBBO4r ilCtr B CeaHCaX

cBr{Br{ c 6orr,uofi cr{ollocrbro. Bo npelrxrroJreral4C3 ne [poBoAr{rcfl noHTpoJrr,
tIyBCTBI{TeJIITIIOCTI,I aIInapaTypl,I, OAIIaHO Tel\{[epaTypHbIe /{i.tTrII{ItI{, yCTaIIOB-

Jrenr{r,re s6.'IIraI,I (DDY, nona3aJrr{, qro Bo BpeMfl raaueper-rrafi Terlleparypa r\'IaJro

MeurrJracb (10-t1t" C). C yuerolr uocJreArrero l{bl carllraJll4, r{ro BoaMoiI{HLIe

ouu6rtra lraueperrlrfi, cBr{BaHubre c 14Bx{eHeHrrer{ aIyBcrBI4Teilbllocrlr, JIe-

)r(ar B rrpeAeJrax -t-0,10 c. B peayJrr,rare rorrrrocrb r.IsNIeperIIIhI-\ cI4tHaJIoB

=F0 , t 11 B , vrilrr 20 (% or rra6nrogaenroro rrorona.
. 'I'crteiue'rpr,rqecrtr4e Barrucr.r ynr,r:paduroneroBbrx (rorouetpon, coorBercrByro-

tr{r,re oroiriAccTBJlcrlrrrJrf vqacrna\r rpaenroprrr4 , 6tltu Ircc.IIeAoBalrlr. Hafi4eno,
tlro rra 216 oro;n;lecrBJler{rrl,Ix BBeBA ts B- u V-{otoN'Ierpax 68 rarrerot orcqerr,I
n sorouerpe y(D-l (7,,nn* :2740 A) u 38 - n VO-2 (I,,n* : 2275 L). Oguano
rla-Ba paaJlrrqrns uoreft 3perrr4rr BrzAr4r\{blx I4 yq)-0oror{erpoB (n uz4nuux $oto-
rrerpax 6r,lna nranaa rDa6pr,r) BoBHr4nJra neo6xograuocrb roallloro onpeAeJIeHI,ItI
rlecTa rrpoxoitiAerrur{ 3Be3A B rroJre 3perrr4n ynr,rpa{uoJIeroBLIx dlorolletpon.'flpu raanecruoft cnopocrr{ cxaHr4lloBarrr{fl BpeMfl rrpe6brBaHur{ BBeBArI B rIoJIe
BpeHI,r.r[ oAHoBHarrrJo orrpeEeJrrrer rrpo\o]n/(errue. Cnopocrb cKaIII4poBaI{Ir.fl tr{l,r

or{peAeJraJrrr rro o1'oiriAccrBJTerrur,rr{ BBea,ilalr. tr4erreHeurafl yrrouoft cnopocrrr
Bparq,er{r4.8 tr4C3 <rltocuoc-2l5> Ha orAeJrbrrbrx yrracrr(ax rpaenropuw 6ttrru cy-
IIIeCTBerrrrbII\LU W CBflt3AIrI,r, IIO-Br{/{14MOI{y, C AeftCTBUeII r{arHI{T}IOIO AelIIIsU-
pyrorqero ycrpofictna (uocroRunr,rfi rrarnrar B napAaHoBoNI rloABece, r,nreroulnft
ABe crefierrr.r cno6o4r,r, cBrraarr c ]ropilycorr 14C3 uoArlrr,rnrrr4liaN{I4 c cyxrrN{
rpeuuer,r) - BalrcA.rrerrrle Bpau{errun IICB B anBaropr4aJrbrrrJx Bor{ax r{ ycxolle-
Irr{c Ha 6o;rr,runx Lrrr4porax. Ilapa4y c arI4M TlqareJrE,rrblli ana.rtrae rereN{erplrqe-
cr(r{x cr{r}ra.rroB or BBeBA rror(aaaJr, rrro {) uo"rrrroe rioJrc Bpcrrr4a YO-(rotouetpon
upr,r6xuauT e,nruo e 2,6 paaa 6onrrue rroJItI BperII{r{ BtrlArzrul]\ dtororterpon;
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11 ,,5
42,9
5,7
614

Ta6anqa 2

-0, 19

-0,19+0,03
+0,04
-0 ,02

-0,11
-0,12+0,24
-0 , 

(i(j

+0,02
-0 ,2u
-0,23
-0,20
-0,[2
-0,L7
-0 ,05

-0,19
-0,23+l),10
+0, t0

-0, t5

-.),24
-0,23
-0 ,10
+0,08
-o ,09

-0,20+|,27
+0,09

+0, to
+0,P3
-(),(t6
-0 ,11

-c, t0+0,05

I1 Cen
( UNla
11 UMa
( Cen
a Cerl
0 CrB
f, Lib
x Lup
,r sco
T LUP
I Nor
p Nor
( l)r'a
?, Sct.r

x Sco
g Dra

39 llra
{8 Aql
g Pat,
,l I^"d
o uyg

5t Cyg
o cyg
u Cep

" Pte
6 Peg
0 Aqr

L,
o
4
E

6
7
8
I

t0
tL
t2
13
t4
15
1.6

T7
1B
19
20
21
22

24

26
27
28
29
30
3t
90
9i

o4
9<

36

q Ori
e Ori
p Aur
o Gem

30 lVlon
d Leo

'3u

35411
3itz9
40183
60178
7015"t
87901

109387
10953ri
LL21!(tg
t1ti656
120315
121.263
1 25823
t387 49
1 39365
L4lit'o$
143018
t43tt8
146667
11r9038
155763
15E! 26
t tit)b l 8
170000
1.70073
1781,25
193924
1.97|ift
19734s
19751 I
20285t)
203280
208682
214t48
214923
216b27

D 9(

L,7o
t ,9t)
1 ,58
3,90
1 ,36
3,84
5, tt
5, t6
2,01t
t,86
2,54
4 

'4tl
3,66
3,1/t
2,88
3,40
5,44
4,87
3,20
1,,62
2,4L
4,2L
4, 98
5, t6
1 ,93
4,50
1,26
5,38
4,2tt
2,41
5 ,88
4,L7
o,4t
3,29

80,5 V
B0 Ia
A2V
.\t V
,.\0 V
u7v
B7p
A5

88V
A2V
83V
82 lV
83V
BTnar

82,5 V
Ap

B1 V
112 V

A3 Vn
B0 la

I]6 I II
BTV
82 IV

Aop
A1 V
87V

83 IV
d;\9

A2 Ia

eg laf
A7 IV_V

B2e
88 Ve
88V
A3V

5,1
25,8
6,2
3,7

L7 ,3
fr7
2r0
1,5
9,9

23,5
7,6
L12
214
8,8

lo,4
8,8
5,0
1,3
1,3
812

63,5
10,9
3,1
2,3
3,0

15,8
0,9
216
1,6
1,5
2r8
1,9
2r0,.)
3,,8

ZS,g
5r0
4,L
514
5r9

40,2
2,1.,2

814
,1,216

7rg
7rg

6ro
912

69,0
40,3

'10.

='-.
4r8

1,1.,7
' 5,2t

2) cyrilec'rnyer HenapaJlJleJlbrrocrb orlrlarlecnux oceir ( -72') aIe,IiAy yJrbrpa-

{uonerorr,lu}r Id BraAr4r{bI}II4 0ororlerpar\,ru. C yuetolr Droro I4B 68 na6.nroilan-
rrlr4xcrr 3Be3ltr 6buro oro6paEo 36, ;1.,rx noropr,rr npoxolliAerrl4e B rIoJIe Bpe-
rrr,rri y(D-([ororrerpoB 6nrzexo (-+20') r( qeErpaJrbrrolry. l{ancr{rrailrrrro BoBr{o}li-
HOe SaIJIilIielil4e IIOTOITOB, CBTISaI1IIOe C HeUeII'f paJIIrllOCTbIO IIpOXOII{/leIrI4-E 3TI,IX

3Be3A, COCraBJrfrer 10%. prnn 31r4x 36 3Be3A B ra6Jr. 2 npr4BeAelrbr r4srreperrHLre

MOHOXpOlraTtrlaIeCKtr{e UOTOI{I{; SBeBAIla.fl IleJlI^lII{IIa, IIOI{aBaTeJtL ql}eTa 14 Cilex-
Tpa.rrbrrbtf,i HJracc Aaru,r corflacflo [8,9J. flplrnelernlne rrorolilt ]l IUII4ITo BoTIJILI

X2275 A ucnpannenbr Ba ((xBocr) aryBcrRr4l'e.rEloorr,r drolorre'rpa YO-2 s AJII4II*
ruoBo.rrltoByro 06racrr, cnenrpa (cll. pnc.3 s onrcattu14 arlrlapa1'vp],l [3];(xBoc'].))
ycJroBrro orAe.rrelr tryEHTr4poM). Brt,ra4(xBOcra) 01(errr4BaJrcrr ro nloAeJInxr 3Be3lI-
Hr,rx arrlocr}lep [10-13J: AJITI sBeBA B0 4o6auta 3a caler xtsocra cocraBJlrer 36%
ua6JrroAaerroro rloror{a 1 l,Jrfl Blr - 39o/o, AJLfl A0 - 48% I,I /{J]r{ sBeBA cnexr-
paJrbrloro HJracca A5 - 50%.

Cpe4u 36 ua6mo4aBrnr4xc.E HaIILI BBeBA coAeplr{I4rc.s 15 anea4, AJIrI Itoroprlx
paHee 6nr.nu r.rsuepelrbr troroltl4 B o6racr.Ex crlel{rpa, 6.[raenl,lx tt X27/r0 L w

uX2275 A. B ra6r. 3 upuoe4eur,r a6corrorHble rroronr{,IJI.fl Drlrx BBeBI{ no r4B-

MepeHrrrM Ha (Itocrroce-215',> Lr Jlr{reparyplrbl}I AaHHbIr{ [14-191. Brzguo, u'ro

AJr.ff rrepBbrx 5 anea4 cyqecrByer yAoBJlerBopr4TeJrbHoe corJracl4e (s npeqenax
roqHocrr{ a6conrornofi Hanr46poBHr.r =t30%), AJLfI cJreAyrou{I4x 4 3Be3/( - pac-
xolHAeHlre B npeAeJrax ToqHocrr{ HaJrr46poBnr{ r,r rorrHocrr{ r43rlteperrl4ft tt AIrfl

ly-215, L0 ro sp2f2s6.swz.I
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T a6.rrr,rqa 3

<Itoclroc-21 5> lt4-181 oAo-2 J19l$&
{r/n Sreag a "t

^271+0L lIl275,\
).375c i. I r:lno .i

I

LI,

L,
3
4
5
6
7
8
I

10
,1,,1

72
!.3
,14

l5

op
a

r
a
a
rl
I
r
rl
E
xl
1l
d
6
d

r\u r
Leo

Dra
Dra
PsA
Ori
Ori
Pog
UNla
IJIVIa
Sco
Sco
cvg
cvg
cep

I ,90
t ,36

3,2o
4,21
4,17
J,JJ

1 ,70
n,Lrl
1 ,86,11

2 ,88
2 

'ttL1,26
4,2tt
2,41"

6,2
L7 ,3

8,2
3,L
2,0
5,1

25,g,,
23,5
9,9
B,g

10,9
2,6
1,5
2,8

5,7
25,3

9,2

4,9
ll ,5
42,8
,1,1,,7

40,2
5,9
7,9

no:,

t9, o
28,0
612'
l,g
2r5
,tl
59
3,5,?,

r

4,3
32, 0
28 ,0
6,5
2,7

22
1.26
3,8

27 ,5

rS,S

J'd
0, tiO

l,g,trl
ofi,]

I

0,261

sl, r

2,t,9

ris
0,4
0, 9t

A2V
B7V I

l
I
I
I
I
l

7

B

4
6
6
6
5
5
6
6

L
I
I86 III

Aop
88 Ye

BC,s V
B0 Ia
BBV
83V
A2V
B1 V

82 IV
A'2 Ia
B9 lab

A7 rV-V

ocraJlbHblx 6 - pacxoinAel.rl,re trpeBLllxaer orra orulr6rir,r lr rroirier AoxoArrrr,
Ao t0 paB r{ 6olee. I{eoirir,r4aunblNl oxaaaJrocb, qro nara6o.nuuee pa3ilr4qrde
trofiyrrrdJrocb rrpu cpaBHeHr4rr _c pesyJrr,rarar,rr{ ynsrpa$uoreroBofi {oro-
Merprdr Ha OAO-2 (Celescope) [19].

.{nn 4nyr BBeBA ra6Jr. 2, a, Leo n r1 UNIa, cyrqecrDyer Brraqr4TeJrr,Hoe qr,rcJro

BI{earMocd)epHblx r{3r,leperlraft a6conlorHoro rrorona B vrrr,rparpr4oJreroBoft o6Jra-
crl{ crrefirpa },fu 1000-3500 A [14, lB-24], rrro rloaBoJrrer cpaBrrr4rb rrarrr4 Aarr-
HbIe c Apyr[N{Ir B 6oJree rul4po}to1\'I Al4afraSorre AJTITH BoJrH. Cyrqecraeuno, qro AJrfl
ETI4x 3Be3/{ I,Ilrelcircg uara6oree-toql{ble, [o-Br{Ar4\{or{y, oIIpeAeJreHr{rr troronoB
c roMoqr,rc cryrHr,rr(a TD-t tlBl r,r panerbr <Aopo6u> [21]. Ha puc.2 ra 3 upe4-
craBJrerrbr Bce r43rreperrr4fl B yJrbrlla{uorere AJr.E orr4x BBe3A. Brzgno, rrro I43[{e-
peul4fl Ha (Itocl{oce-215',> xopomo corJracylorcfl c rra6JrroAaerlbrM pac[peAeJre-
Irrrerr Srreprlrr4 B crrerirpe sBeBAbr 1 UMa no r4S}repeHr4.fr^{ c paHer},r <Aopo6rzr
(puc. 3), B ro BpeMfl Hart Aar{Hbre OAO-2 (Celescope [19J) .nelrar cyqecrBeHHo
fltrr{}Ito. ,(;na anea4r,r & l,eo (puc.2) flalxll I4ax{epe}rr4rr Aaror rlecxoJrrrxo N{eHbrrrrre
3I{arIeHI{fl trOTO(a, HO B trpeAeJIaX TOSIIOCTI,I ItaJII{6pOBItI4 Orrrr COBTIaAaTOT C AaH-
H6rMr4 Apyrr,rx aBropoB 1,

C r{enr,ro arraJrr{aa troryqg11rro"o }ra}Ir4 Marepr4laJra AJr.E Bcex aneag 6r,r.rrr,r nrr-
IIIIICJIEHI,I YJIbTP ASI4O JIETOBbIE SBESAEI,IE B E JII4qI{HbI I43 CO OTHOIIIEHI,Ifl :

Ux : -2,5 lg (I1luo.o),

rAe 1r - Ha6rro[aervrsrft r{orroxpoMarzqecfir4ft roron e epafcen.c}P.4., Is*o:
:3,64.70-e apalcerc'cn*.4, - rloron or BBeBAr,r V :0, B - V :0 corricno
a6cormrnr,rr{ onpeAeJreHrlflr\{ Oyna ra illur4a [261.

3arert olpeAeJrr{Jrr{cr, ynmpa{uo,rreroBLre [or{asareJrr4 l{Bera Ur, - V tr
U, - V. 3ru BennqraHbl trpldBegenr,r n ra6;n. 4.

Vqer nreuraBeBilrroro rorJrotqerrrr.fl cAeJralr AJrrr BBeBA c FioJrop-Er{cueccolr
E (B - V) > 0'",02, rropMarrr,Hr{e rronaBareJrr4 rtrBera (B - V)o npurrr4rrarrr,rcr;
corJracno f[moucouy [271. B cnyuae orpr4qareJrl]ur,rx ,E (B - V) crrr4raru
E(B - 

y) :0 v (B -V)o: B -V. Vlr,rpa$noJreroBbre Iaa6utrtI,r I{Bera
orpeAeJr.arrr{cb BaBl{cllINrocrr,ro E (U^ - V) : X\E (B - V), rlc noerf{rra-
qr{euTbr Xl saft[eurr [o cpeAl-Iefi HprrBofr Me]IiBBeBAHoro rrorJrorqeHrdrr rro Aar{-
Hr,ur OAO-2 [28,291 u TD-1 [30]; Xr :2,6-t0,4 u X2:4,7-+7,0. Hyrnuo

! /{auusre C'rc.rcpa rr llrr.rrnrrrrrra (pitc' 2) Aaror Barrr{}r{eurrblc rrorortr,r n o6:nactlr [Jrr{r{ BoJrrr
t'< 2000 A rre-ea olur.r6ox rta:rlr6ponnr,r r.r ocrarorr[oro ilourorqeEr'rfl o3orro]r B arrro-
rrlr:pe 3eu,nrr [25]. I
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puc. Z. Ha6lro4aeunii noron fiBnyqeEufl /1 ArrE BBeBAbr c{ Leo B yJlbrpa*I'IoJleroBoft o6Jra-

,cTrI cleHTpa
IIaBeMHLT0 rrarlrepeHuE: I - Wolt et al,, q[r[18];2- Schild et al., qllr. [18]. BnearmocQepurtelr3Nlclre-

ttntr.. :)- stecher, Milligan LlLli 4- campbell 12il; 5- s 2/68 (TD-l) [18]; 6- (HocMoc-2l5)l 7- Ia-

masltita t221; I - Snith [23]; e - BYram' Chubb [24]

Puc. 3. Ha6nroAaelrffirfi lloro}( u3ryrlelrrrl 11 Arx 3r]e3Abr 11 UXIa B yJrbrpa$IlofieroDofi 06-

.JracTrI cfienTpa.
Ilaacurrlre n3Mepellj{rr: ]- Schild 0t al., qur [21]. Bueaurocdrepltblc u3Mepelil4tl 2- Bless et al' [16];

3 -(HocMoc-2lit; 
4 *Celescope (OAO-2) t19l; 5 - Bless et al' [21]

cr{a3arr,, rtro npuBbre }re}HaBeaArroro trorJlolqe}rlrfl B yJrbrpa{uoJlere.J[?ryf
cyrqecrBerrHo pasJrltqarbc.E Me)fiAy co6oft, oco6eHHo B o6.rIacrl4 )" < ZSUU A
li{ i[,Zi,l- FlLoupe4ere,rlocrb nba{{rquerrroB Xr. cB,BaHa c Drl{rr {a*rorrr'
O4uano ATa IIeotrpeAeJIeHI{oCTb MaJIO CI{aBLIBt1erc.fl 11a BbIrI[cIeHtrI{ yJlbl'pa-

rfuoreroanx tro*aiarereft qgela tJa--- V ^(ra9!. 4), rocnoJrEr(y Bce r{ccrreAye-

ML,re Ha^{I4 sBeBADr I4MeJrr E (B - V) <0*,10, r(pqye^.oAHoft' A'" sBeBAbr

p Nor c 6orr,runu [oHpacEerrfieNr, E(B - V) :0*,34, yser r{e}ItsBesAHOIO

rrotJIOtr{eHI{.a BHooI4r lIeotrpeAeJIeIIIIocrb B yJILTpa{I4oJIeToBl;Ie [oI{aBaTeJII{ IIBe-

ra t0m,t3 w +l0,34 (ta6.n. 4). Vrr,rpa{r4oJreroBbre IIoItasareJIII qBera, I{ctrpaB-

Jrer{rlrrle Ba NIe}H3Bea[FIoe [oIJIoIqeIIrIe, lrIJI4BeAerlLI B AByx IIocJIeAHI4x cToJI6qaX

<q-vh

-z^

*/

0

2

I

(q-

-n7 -4/
-0J - a2 -4/ 0 4/^6 -V)o

P,;c. 4. f{ayxqneurax Al'Iarparr}la(ur-v)o-@-v)o
roqr{r.I - <I{ocltoc-215>, cBerJrble HpyffiHlr - t14-18]'
rPCf roJILlIlIHrI- [19]

0.6- wo

Plrc. 5.,fl,nyxqnet[aa AnarpaMl\ra(u,-v)o-@-v)o
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*(B-Y)((a-V)0.

Snesga B-v (B - Y). tr-" 
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(Uz - V)o
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-j-0 ,03
-l-0, 04

-o 02

-0,11
-0,12l(),2/t
-0, 0(i
--t-r) n2

--l ,20

-0,23
-0,20_0,1,2

-0,17
-0, (tl-r

-0,19
-o 23

+ 0,10
+0,10
-0, 15

-0,24
-0,23
-0,10
+-0,08_r), 0g

-0,20+0,27
+0,09
-0,24+0,10
+0,23
-0 ,06

-0,11
-0,10+0,05

-)ry28_0,24
+0,03 *
+0,n3
-0,02 

{'

-0 tlz
-0, 16

-0,09+0,02 *
*0, 20

-0,24
-0,20
-0,12
-0,22

-0,26
-0,24
+0,24
-0,15 

x

-0,26
-0,24
+0,03
-0,12
-0,20
+0,05

0
+0,20

-0, 11 *
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rA6I. 4, II }IA OCHOBAHIII4 5TI1X AAHHI,IX Itr_O,CTPOEHI,I ABYXI{BETIIE,IE /II{ATPAMilI.I(u, - v)o _ @ * V)o (puc.4) n(U, - n;_ i, f "ri; (p". 5i. BJ;il;:xoBalrHljle o6JIacTI4 rra Al4arpaullax [oHa3r{Baror BaBr.rcr4rrocrr, r{opr,raJrr,Hr,rx
norrasareJrefr qnera' nogysg,llyrg rro Ha6ir'AeHraM 52 3Be3A it"zlso- i-,
^2190 

A) ua crryrrrr4ne tlr-t rgbt. Ha pruc. 4 ;5 
"t;r.a.rro1"4orr*rorn /{pyrr.xaBropoB gra 15 BBeBA corJracHo ra6[. 3.

HaH sl{Auo I4s puc. 4 r'r 5, uopuaJrbrrbrc rroHaBareirr'r IIBera rro AaHHr,rr{ (I(oc-
Moca-2150 B qeJIoM lre nporr4Bopeuat cyqecrnyrorqefr BaBr4crzl{ocTr4, oAr.rano llJrrrPqAA SBEBA 3TA SABI4CI4MOCTb TIE BTJIIOJIII,fIETC'I.,- }{9rrAA, IIO-BIIAI{MON{Y,
roBopr,rb o BoBMo?riHofi ueHy,nrpnocrrr arr4x areaA (J\i: g, z0,2b,2ti ra6r. i\'.locnoJrr,Hy uprz ranoft .flpr(ocrr4, r{an y arr,x BBeBA (V = b-,Ol, rrpo"or.oiJ
OTOII{AeCTBJIeIIIIII4 BBeBA IIOJI}Io0TbIO }Ie I{CI(JIIoqaLoTcfl. Paa6por: Toaren, Ba I{c-
rtJlroqeHr.reNl arrdx BBeBA, r{o}rtrro o6,r,gcrrrarr, ecrecrBeHHblot paa6poco}f c yqeroMroqrrocrr{ a6corrornofi^ nanu6ponrrr4 r4 .rorrHocrrr raBr{epeurafi (neprz"i";;#
orpeBoH Haprrc. 4ub), Cue4yer:omrerrl.tbjarroAarrHbre OAO-Z ui prc. are*ar
sHaqureilbHo rrr4)r{e. I4apuc. 5 nragno, rrro BaBucr4Mocrr, (U, _ V) _ @ _ ntrBilflercs 6onee sernofi nan uo Aar.rHrrrr <Itocruoca-2l5>, ,'afra oAo-2. 

t"
Anropu trpr{Eoc.nr rny6onyro 6raro4apuocrr, A. B. irr.p;;;y ra B. H. flpo_noSr,eny Ba rroJrearroe o6cyxtfienue , ,rrr"pu" x pa6ore.
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2,6-METPOB6ITI SEPI{AJILHbITI TEJIECHOTT
r{rr. ar(al. I. A. IIIAfiHA

E. I(. I{oaunucuaHtr, I. A. Tau6oncnuii, B. M. Konrruu

orrcaga r(o'crpyr{qrfi 2r6-m aepna,,'Eoro TeJrec*otra,rrM, ara4. r.
THE 2,6 m SHAJN TELESCOPE, by B. K. Ioannisiani, G. A.Konlin.- The design of the 2,6 m Shain ielescope is described.

A. Illartsa (3TIII).

Tamboaskii, V. M.

B 1960 r' n ltprrucnofi acrposzar,r'recxofi o6cepnaropr,r,r Bcryrrr4ir n crpofrHpvn,e'ftrurari -B croaue 
^r,r 

Enporc 2,6-ru repria,rirlri:r 1.eJrc(.Horr r41\r. aHaA.l' A' tuafiua lBTu-t). corg-ur,;;"^-pfo,oro re,recHorra BCerAa corp-B,rieHoc pe[e]rr4er\[ p.frAa cJr']l{Hbrx rex'r4SeCirax npo6.rrurr, oorr,oru", 
"6*"0 ;;;"pr.;I]AYI(I. I4 TEXHI{III. I( MOMEI.ITY IIPOEKTI4POBAIII4-E HAiI{AOIO HOBOIO TE.IIECI{OIIA BbI-ABUraeT r'IOBr're BaAarIr4 rzl trpeAOCTaBnfleT HOBbre BOBMOltiHocl.Ir, ooyu{ecrRJre}rr4enoropbrx upeBpaqaer narH4r,rrt reJrecxorr

cH raft n p u 6i p .' D,o' u 0., o * u, u.rl 
" 

" 

" - ol1'"'"" i Jr'S ;rirffi ##i, T' rtH,l}:;HorAa 6r,rna uocraBrreua BaAaqa cogAar{un BTIII ;p; ;;ir;;rru orerrecrBe,_EOIO, Otrr,rTa Hp ynHoro TeJrecROtrocrp oeHr{.fr.
AJrfl paspaoorHld rexl:U{SeCH_Oro SaAaHr{.fI, a TaH}rie HayqHo_TexlruqecrtofiHorrcyJrbraqr{rr upoeHrrrrrulr pa60rarrra 6r,r.rr opfarrr{3oBau Hoorrre, IIo crpo_ureJr'crBy Bo rJraBe c Aonropor,r {ras.-rrar. r,ayH B. B. Hraxouonurr.flpoenrrapoBarrrde r4 r4,roroBJrenrze re.,recxoua"6ruo nopyo"rro Jrenraurpa4_c*oMy otrr,no-Irexarrr4qec^oMy o6r,e4zueurzrc (JiOl\{of--iJr*""rn o c p.nAoMctreqrraJrrd Br{p oB aHHbrx op raur4a arlr4ft ra up egnp u'sr uft 

"rp 
urroiH nacroarqeuy uoueury BTIII 

"p#eJr craAr.rrc ocBoerrr.rrl, rexHr4sec*r4er{Aer[, ocyqecrBJle']rrJe B TeJrec*orre, ,,poBeperLr Ha rrpaHTrrrie, rroaroMy otrr{-CA,ntrE TEJIECKOIIA MO}ITET trPEACTABI,TN Z,iTEPEC I.AI( AJI,, ACTPOIIO}IOB, TAH I4 AJI.fIHOrrCrpynropoB.
IIa puc. 1 uonasan o6rqzfi Br4A reJrecxona.

1. Olrlr.recnr.re cxelrhr
B ocnose ourra'recrtoii cxerrLr (pzc. 2) - BelrrraJro napa6orra.recHort tfopur,rco cBeTOBbrM A,arferpotr 2,6 n npu oruocareJrrrHor{ orBepcrr4rr t, lD :3,85,flpe4yclrorpeHo I4ctroJrb,oBa,ae pe4rer.ropa B orrr4rrecnr,rx cxelrax: [epBr,rq-uoro. {oxyca, Itaccerperra, IJecnrrnri 

" ,..v,r".B cracreue 
""purlr1lo' 4,o"yco-"p.i1ytrrorp"rru, Jrr4rr,oBr,re HoppeHr{r4o}r}rbrecrrcreMril' vBerrr4rrr.Baro,.u4e roJre3rr,e pa60rrr6 ;;r;i;6;;iuinrru, c onrraxoftr{B rrJraBJreHoro r{Bapqa u (rtopacroro nirrrs 

".rornon 
z$i:-y;;n cBerocr{Jrrrrra,c orlrocr{TeJrr,rlr,rlr ornepcrr4eM t|lD _ 2,6 ra uo"rreu Bperrr4.rr 2B : t5,.crzcrer*r rtacceroeria , H""o'rr,u ,raro, orrrocrdreJrblrrie orrepcrr4rr o^oJroFID^:16. 

Iu rrnruru| url'l'u('14'l'eJllrll],le O'

cracreua r{yAe B r4rrrep,aJre crroneur.rft or -l Bg" 4o -30" oA}ro,epnaJrbHarr(ue cur'rraa ueza6e,rnrre rJraBrroe rr Br,rtrynJroe rranepdorrrnarao* eepr<ana),c trJrocHrrM aepr{aJroM, ycTaI{aBJII4Baroqrril{o.fl }Ia roJIoBr4gnrrfr yrol cnJrorre}rr4rl
1108



Pac.,l. 2,6-uerpoorrfi Bepr{arrrrrrft reJrecxorr r,rM. aRaA. I'. A. IIIafina (3TIII)

.liutntuo aenodfatmoeo qotyca /t40

Pnc, 2. Ouruqecxt-re cxer{lr rcJlccnolra

tatnana ltplaraur porgca /:J,81 /,2,6



,{,n.a 6luauonxpuoft O6naCtu [peAyCMoTpeI{a c}IcreMa I(yAe c qerblp},Mfi tr;1o-

CI(I4MI4 sepI(aJIaMIlI, flOprfaJ]I{ H I{OTOpLIM paCIIOJIO}HeIILI B IIJIOCHOCTI{, trpOxO-

AEqeft qepea ocb cr(JloHeutrft rr qacoByro ocb. Ornocr4TeJrbHoe orBepcrr{e cll-
creNrr,r RyAe FID :44. ,fl,auurre o xapar(reprrcrlllxax cI'ICreM cBeAeIrEI B

ra6rI4I{y.
Ta6llrqa oflTlrqecxrrx xapal(Teptrcrlrl( clrcreu per[lentopa

Cnctoua
OoHycHoe

paccToflHr.re, r{rn
OrEocLITeflbHoe

oTBepcTr,le
YrroBoe floile

sperlEE

2'
Lq',25',

1,9',25',

L'40',
L'40',

Ilepnrtuunft Sottyc
Cucreua ltaccerpeua
Crcrerua Hecuuta
O4uoaepmanuEas crlcreMa RYAe
getnpexaepnallbraff cl{creMa RyAe

2. O6rqee orrrcaHrre xoHcrpynqrrlr

Mouurporna. Brr6opy rl{ua }IoIIrIIpoBItI4 (Sur. 3) 6rrno yAeneHo 6oJILuoe
BgrrMaHrre. flocle rrpeABapr.rreJrb]roro paccMorperrl4.tr p.fiAa r{oHrlllpoBor( 6LrJrI{

no4po6uo flpopa6ortHbr arrrJrr4ficnafl Buer{errrpeuHar MoHrLrpoBna rl{tra Malt-

,(,ona,rr4, c Ha[6oree yAo6HbIM BLIBoAoT[ Soxyce xy4e, u Bniloqua.E.
lIocne AeraJlr,Horo- o6cyxrgeur.fl o6ol4x upoefiroB corlJyAHllr(aulr JIOMO

rr }tpbrMcxofi acrpo{uauqecnoft o6cepaaroptrv- lltura trpl{Hflra sHBarop}IaJIb-
Hafl Br4roqHafl MoHTr{poBr{a HecRoJrbr(o rrBMeHeHHoro Br4Aa. OrcrynJlel{ue or
(fi Jracc14qecnoftD BIdJrItu IroBBoJr]IJIo cAeJIar], r(oucTpyltqurc cyqecTBenHo 6olee
?r(ecTltoft u o6ectresurb yAo6llylo HoI{[oIIoBIty otrTllqecl(Ilx eJIeN{eHroB.

Mouruponna cocTor{T rraAByxocr{oBHblxrlacTefi: qacosof,r ocrr I4 onopbr AJIn
Hee - ocIroBaHI4.[.

9aconas och IIpeAcraBJItIer co6ofi c6opuyro fiogcrpyltl{I4lo I43 cBapgblx
yBJIoB. OCr.rOsuoe Tpe6oBaHI4e ilpII paapa6oTfie ItoHCTpyItquI{ saItIIorIaIoCb
B ToM, qro6r,r [pr44arE, uecyrqefi noucrpynqrru] rlalr6o"tr,ruylo ?Iiecrnocrb rrplr
HaI4t{eHbIIIeilI BeCe, a TaIt}I{e CBOCTI{ It 1\[I4III4N{yMy ([{I,IByqeCTb) I{OIICTpyI(qI{II.
lloc.neguee rpe6oBaHrde oOecfle.rraBaJIocE, trpr4Merrel{Irel[ rfapItIa craJrll oAlloft
IIJIaBrin, a TaHItte Cileq\laJIE,HbIlI pelItI4I[OI{ OTX{IIIa CBapIIbIx HOUCtpyHqufi'

B oclrose qacoBoit OCII JIeiItI,IT [OJIffpIIa.fI trJIaT{OpN,Ia 7, upegCtanJlflrctq,afl
co6ofr mecrnr4fi Ar4cH Auarrerpor{ 5500 iil,. Vls-sa cJloxtuocrrr repMoo6p-a6ornl'r
r{ TpaHctropr\rpoBltr,I ulat{oprra CtrpOeHT\lpOBa}Ia I4I3 ABVX CeHIII4fi Ha OoJIrax.
Cexrluu coAgv:unnncb trocJre upoBeAerrr,r.tr [ocJreAnero orilildra, Ao oItouqareJlbuofi
Mexa[I4qeorofi O6pa6OrXr,r. LIaCOsas OCb Bpatrtraerc.s ua IOAIIIIIIIIIdHaX
inlrAr{ocruoro rpeHr{fl (ua4pocraruqecHZx uoilyrultax), o6ecleqr,IBaroq,rrx
r,tcr{Jrroql4TeJrb}Iyro JrerKocrb r{ trJlaBlrocrb ABr{ffieHI4f , rrro oco6enuo Bail{Ho rrpr4

cToJIL 6OJrblrrr{x BecoBbrx EarpySHax I{ MaJrbrx cHopocrflx ABr{HeEI{.fI.
I1o;rnpuax u;rar$oprlra.aBJrfierc.fl ceBeprroft olopofi, Bpalqarcqeftcfl 1ra AByx

calloyoTarraBJII4Balou1lrxcf'tllApocTaTI,IqecI(IIx troAyIxHax. IOi+tnaq orropa rrpeA-

craBn.Eer cr-r6ofi mapoByro nnry 2 paAILycoM 700 nu,, {uncrapyeuylo rpeNIfl rI'IA-
pocTaTrlrqecHr4r{r{ rroAyrxr(aMr4, r{oTopr're BoctrplrHr4MaroT KaIt oceBylo, Tar( }I pa-

Arra.rrrrrryro r.rarpytsrrrr. O6pa6orna pa6ouux IroBepxHocreft cenepnoft I{ Io}ItHofi
olop IIp o rdSB oAr4Jracb r{eToAorr ollrl4qecHoft ilulr,rd)oBHl,{.

Bce usts noJ(y1rre1 ycraIToBJIeIrLr Ha ocHoBarrlll4: ceBepHlre - IIa ero
lepe/trreii 6anne 3, lornlrue - Ha II9AIITITIII{HS 4 eto nr,urrr. Ipe4ycrrlorpeua
BOAMo;tirrOCTL CT,eMa lrIO6Oft I4ts CTLIx nflTII 11OAyIIISH. MeiIiAy OrropaI{[ qaCOBOft

oCI4 yCTaHoBJIeIIbI I{oIIyc 5, ctaxau 6 rz 6rort qepB.aqHblx I(oJIeC 7 npunoga npa-
qenraa, I{oropl,Ifi cocToI4T r{3 AByx I4AeHrI,rsHbIx EgpBfl{I{bI-\ ItoJIec (2,:720,
t : 12), npeAHagna.rerrur,rx AJrrr HaBeAeH:r.rr \L roquoro cJle;Iielrltfl Tpy6LI reJre-
cr(oua 3a o6'r,eHToM

tlepnRutrr,re r(oJreca, B Tor[ arrzoJ]e [prdBoAa ocr4 cr(J]o]reHrrfl, I{3roroBJlflJlrrcr,
r.ra rrpeqlrBrro]r]roM ay6oSpeaepHoM crarrrte. HaHou,uenuafl oIlId6I{a cocraBJIfier
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I 965

42 500

40 750
t04250
103 700

3 ,85
16,3
16

40,1.

39 ,9



Pnc, 4. Ilo.rnprran ocr, TeJrec(orra Bo Bper{fl o6pa6o,rtrt IIa cranlte



oItoJIo 20 cen, I{I{ItJrllqeclrax - 2 cer;. I{errrpoBxa DJrerreHros qacosofi ocr{ npo-
IrBBoAr{JIacr, na 6o.rrruorr Hapyce,rrbrroll crarrHe (pttc, 4).

Ha nnar{opMe -1 3ar(pelJreH},r 4ne croftxra 8,9, r-annroqrlecfl r(oHcoJr.frMr4
BtrJrr(r.r rrorlTr4poBr(r4r. ctofinz IIecyr qau$tr ocr{ cnJroHenwthl0, Horopbre Bpa-
rq,arorcfi r{a p aAr{aJrr,Ho-y[opHbrx ltrapr.rH.oBbrx troAmr{trrrr{r(ax. f{Jlfi o6ecuese-
EI{.a paBuoMeproro pacnpeAeJlerrr,rff Harpyanr4 or neca rpy6rr rro4rrrurrrrr{Hrr
MoHTI,IpyIorcg na o6e ctoftxn c trpeABapfiTeJIr,ubIM lrarfirotlr, paBr.rr;rN( nprzMel)Eo
15 nz. Buyrpra croftnu B ycrauonreua cBeroBaa rpy6a 17 aroporo Ar4arorraJrb-
EOIO sepnata 12, ,{lr zcH.rroseHr,rfl uporra6a uecyqeft no[coJ]r4 Broporo Arra-
forIaJIbHoro SepRaJIa trpeAyclroTpeHbI crrellr{aJrr,Hr,re r{exar.rr4BMr,r pa3rpy3nr.r.
Ha crofixe 9 cuourupoBaH rrpr,rBoA ocr,r cr{JroHeuuft 13.

Buytpn unatdropurt cr\{oHrr4poBauo 6arancrapoBocHoe ycrpoftcrno tro qaco-
noft ocra, a rarufie yBJIbI rperLero 14 r4 qerBeproro 75 4uaronaJrbHr,rx Bepr(aJr
cr{creMbr HyAe.

llo4noqxa DJrortrpolr,rrarrr{fl Ha troBoporHyro qacrb rerecnotra trpor{BBo-
ilt4rcr{ rra6nranrz na6etsrrra 76, pa6orarorqrrrrr[ Ha c]rpyquBarrrae. fJarpy6ox 17
y4eplr{raBaer Ha6enrz or upoBrlcaHlr.rr.

Ocuosau[e MoHTrrpoBRrr. OcnosaHrae ilrouTrapoBnu [peAcraBJrfler co1oit
cBaprryrc r(oHcrpynqr4rro, cocroflrqyro r43 rrJrrlrr,r 1B,6ajl..xvt.? ra 4nyx pacnocon 19.
Llonolrrcs ocrroBaHrae lra otropubrx ycrpoficteax BbrBepnr4 .racosofi ocrr.

f{eynrn olopHr,rMr{ TortnaNrrr ocrroBaHtrfl cJry,fiar rrrapHr{pH6re croftxu,
I4[,IeIOtr{I,Ie BOSMO}t{}IOCTb OTI{JIOHflTbCTT OT BepTr4RaJIbHOrO TTOJIO}IteHr4fl rrpII
ycrarroBxe reJrecr{ola uo aBtrNryry. Tperr,efi rounoft, a ranirie ycrpoftcrnou
AJIfl ycraHoBItI4 TeJrecnotra no rrrrzpore .flBJr.rrercrr rur4porrrr,Ift sr,lurosofi AoMHpar
20 c tmgpae.ni.rsecHoft pasrpyaHoit. 3a o4rzu o6opor MaxoBrzna pyqHoro uprrBoAa
IIII4pOTI{OIO AOMItpaTa aIaCOBafi OCE' I{3l{eHfieT IIOJIOi(eEIIe B BepTI4Kanr,UOft nnO-
cnocrpr rra oArry yrJroByro cefiyHAy.

B uepe4neft alacrr{ ocHoBanrdfl pacrroJroineH aar,rrlyraJrE rrsrfi 4ounpar 27 , noro-
ropr,rft cJryiItI,IT iIJrfi BbIBepItra .racosoft ocr4 B ropr4BoHTaJrr,noft n.rrocHocru.
3a o4ltu o6opot MaxoBr4xa rracoBatr ocb unr\IeflfleT rroJIo;rierrrle B ropr4Borrransnoii
II JIO CI{O Crr4 Ha qerr,rp e yrJro 86r x ceHyrrAbr.

Ilepe4uan 6anna ocrroRarrr4fi cBflBarra c rpyu4arrer.rtnofi u,;rraroft AByNr.E
rlpoTI,IBoceficN{I4qecHI{!Ir4 cr,g ?r(HaMr4, $r,rncrapyroqr{Mr4 ocr{oBarri.re trocJre eto
BbrBepHrr.

llpuno4 .racoeofi oclr (prac. 5) upeqnaauaqeu /I.[fl ycrauoBoqHoro ABrr]r{eHr4fl
rpy6rr reJrecr{orra Bor(pyr aIacoBoft oc}r, cyroquoro BeAer-rr{fl rI BBeAeHr4ff trotrpaBon
rrp]I c,rte)Herrr{rr Ba BBCBAofi. On sxilro.raer cJreAyroqr4e ocrloBHbIe yBJIbr: peAynrop,
N{exarrr{Br,r rrcpeHJTaAnr,r sepBfinoB, yBeJI noHqeBbrx Br,rn.rlrorrarefleft u ycrpofi-
crno ar,r6opxr/r N,reprBoro xoAa s rrasnofi -repnxunofi uape. Bce yaJrbr cMoHrr4-
I)OBar{LI IIa CrOJre (UOACTanHe) rI yCTar'roBJIerlbI BHyTpr,r oCHoBarrr{fl TeJrecHotra.

Bnugy paBJrI4rrrrfl pe;.r{r41\{oB HaBeAeFIr,r.E I{ BeAerrr{fi TeJrecHorta, B rleJr.Ex
fipe[oxpa]reuus ro.ruofi .repBflsr.roft [ap-sr or [oBpe?nAeHr{ft ra r,ranoca trpeAyc-
N{orper{br ABC trepBflsubre napbl. tlepnnnra Bpaqarorcfi or oAHoro trp}rBoAa
c oI(r,IHaHoBofi crropocrsro, uo 6y4yqr4 orpaurrqenrr B oceBoll HarrpaBJlerrl{n [o-
rlepeMerrHo pa6oraror B cr{JroBoM peinr{r{e. Orpaurauenue B oceBoM HatrpaBJre-
rrrtrl rt o6ecne.reuze rar(rdNl o6paaou HrlHe]rarusecxoro Bar,rbrnaHr{fi rrporrsBo-
AflTCfI OT lrexarrr,rSMa trepeHJraAHr{, r{a BbIxoArIoM BaJIy noToporo saHpetrJleHbl
ABa HyJraqHa 7 m 2, noa4eftcrnyroqrde rrcpea cxalrr{u 3 v 4 B oceBoM HatrpaBJre-
r{r{rr Ha qepBflHra 5 w 6.

lloqnecHa qepBflHoB trJraBarotqa.E. Orla o6ecuesusaer cJrelneHr{e qepB.flHa
sa [recrepneft ra coxpauerrrre Me?nqeHrpoBoro paccrorrluurr. Meprnr,rfi xoA B

r.lraenoft uepnrunofr uape nrr6zpaerc.s Ko[rrprpyBoM 7, noroprui coaAaer Nro-

trreHT, o6ecnequsarorqzft nocro.fiHuErit HorrraHT B BaqelrJIeHura pa6orarorqeft
IIapbr.

VcTauono.rgoe ABr4rixerrr4e trpor{BBoEurcr or eJler(rpoABr{rareJr.E MIn-32 B
rlepea rroHr4xraroqraft (ocnonuofi) qrruuAprqecnzfi pegyr(rop 9. frannrre uep-
B.Er{r4 C oC}roBH},rM peAyHropor{ cBfi3arrbl c troMoqr,rc 6ea'niostonrrK HapAaHoB.

,fl,nurareru cyrorrEoro BeAerrrr.rr 10, rouxofi noppenqun "1-l u rforoanen-
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.rp1aqecfioro ILtAI,IpoBaIMx 12 tepegalor Bpaq,eHl{e qepeB 4ur!{epelrqlla,lr,ur'rfr
p-egynrop, qepBflqHylo rrapy 13 I{ IloIIld}I{arcquft pe4ynrop ItllgeMarra'Iec1oft
qeurn yCraHoBOrrHOto ABr.IlIter.II{.tI. BHnroSeuue B CI4JIoBofi pe]I(I4M 0CHOIIHOIO Ilt

nu{{epeuqrrarll,rlolo peAyl(ropoB IlpoIIsBoAIzrc.E c trolloqr,ro rfprzrql{ollHofi
ailenrporralHllrHofi uyr[rrr 14, xo'ropofi yqP_lBIIer Kol{ranrHoe I{o}IeIIrIIoe
y"rpo'ii"ruo. Ha- BaJIy sJIeI(rpoABIIIareJI fl. Mtl-32 ycraIIoBJIeII MaxoBI{It -15,

orparlrour,rnarOrqraft yCHOpeHI{e. B pe?ItIIN{e HaBeAeIII{.4. SaEIara or Ilepelpyson
o6-ecre.rupaercrr Ar4cr(oBr,rr{r4 (trpr4nqrror,rHl{r{rr rry{tauu. B xouctpynqrr[ upe-

AycMoTper{a aBroMaTr,lcecnafr r{eHTpaJIr{SoBalrHafl cl{a3Ha oT I{IIAI4BI{AyaJIbIIOIO

rrpr4BoAa. ttllueuarra.recrtn cBflBannufi c ocIroBlrbrl{ pe11yltropoM yBeJI nogrle-
Br,rx BbrnJrroqaTeJrer{ I]por,r3BoArrT olpallrlqeHl.re HpafiI1l4x rloJrofltelrl4fi aracoBol,i

oclr (t175') ra {uncaqr4ro cpeAHero eo troJro?fieuus. Toqrrr,rft r.nasrllrft qepBrllt

Kr{r{eMarr{qe0(r{ CB.rrBarr HapAaHHbIr{ yCTpOftcrBoN[ Co cqeTI.Io-peIlaIOqI{N{ rIpII-
6opom, upeo6paaytoqllll ol{BaroplIaIlbllyrc cl4creMy KoopAlll{ar TeJlecfto[a B

a3r{t\{yraJrbnylo KyIIoJIa Id BBoAfIqyrc rrotrpaBI{II Ba cpeAlIlolo pe$paKI{I,Irc [pll
EaBeAer'rrrr{ TeJrecHotra.

Iu4pocraurqecft[e [o[yrrrxrr rracoBofi oclr. KaK y]Re orMearaJrocb, qacoBarl

ocr, Bpaqaerc.fl Ha II-ErII rvl(pocrarl4secKux noAyIIIHax: AByx CeBepI.Il;Ix t4"

Tpex ro)r{Hbrx. Itarxgar rroAyrrrxa r{Meer ABa }recyq[x NracJrflIrblx cJrofl: ocHoB-
goir u BcfloMor'arertnsrft. Ocuosnoft uecyrquft MacJlflrrblft clofi o6paayetca
11,re?n4y trOBepxHOcT.flMII CHoJIbE(eHItfl (trJlar{opur,r u uraponofi il.firbl) -{aconoii

ocr{ rr nepxneft rroBepxuocrr,ro BKJraArrrlra rroAvlrrnlt. Bcror'rorareJlE,Hbrft r{acJrfl-
flr,rfi c;1oft o6paayercn Melr{Ay Bn.[aAr,Irlre]r r4 oclroBalrrreM rroAyIIrItI4 rr cJlyilttar

[JIfl caNloycTarIoBr(r{ BmJIaAblma oTI{o0r4TeJILIIO OtrOp CI{OJIb}l{eIII4.fI IIacOBOft OCI,I.

flnn aroft qeJrrr floBepxHocrr{ r{emly BRJIaI(LIlreM rr ocIroBaII[eNt I,INIeIor c$e-

lluqecnyrc 6oprry. Bepxuxx IIoBopxIIoCrb BIIJIaAl,Ifia noAyJlIHlI saJII,Ira 6a6-
67rool uaprz B-83. Pa6oqLIeloBepxuocrzqacoBofr ocu, a raxilte c{ep carrto-

yCTaHoBI(r{ BKJIaAr,rrtra IloAyrtrnl{ rr oCrIoBaHI4n O6pa6otaEbr MeToI{oM orlTr{rre-

cKoft [uII,16oBnu.
Paauepr,r Bcex trfrrd noAyrrren rro/{o6paur,r ]l coorBercrBl{r{crlarpyaHaN[I{ Ha

r(alr(Aylo trB Hrrx raKI'IlI o6paaou, rITo pa6oaree AaBJreHIlte MacJra B I.IIdx oI{I{Ira-
fioBo. Macro r43 cr4crel{br rlocryfiaer B ocl{oBaHrre rro,t1yrunu tlopea BxoAHoft

Belrrtr{JrE, cnyrHauluft AJr.a peryJrrdpoBrtr{ /IaBJIer.rlIfl Nlaclra B Ita}ItAoft rroAylrne.

!,raarrerp BxoAr{ofi KaMepbr }re}ri[y ocJ,roBa]rueNr r{ BHJra/I6rIIrcil{ [oAo6palr ralt,
rITo trpu pa6o.relr [aBJrerI]Ir{ BH.rIaAbrrrI He rIJIaBaer, Ho [orIT]I rroJrHocTEIo pa3-
fpylr(eH AaBJreIr[e]{ l{acJra.
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reouerpun [oAylrre* paccqr,TaHa ra*r{M o6pasou, qro A,,-s cogAaHrr.fl rra
ocnonnofi lroBepxHocTI,I r{acJlflHoro cJIofl ueo6xo4lrnroft rolulraur,r AaBJreHr.re
MacJra HatroJIoBIII{y tr{el{blrle, qer{ Ha BctroMorarenr,nofi lroBepxrrocrra. flepena4
AaBJreHtr.fr coSAaeTc.fl c trol{ou,},ro BbrcoHorryBcTBr4TeJrbHbrx seHrr,ureft.

,(rx o6ecneqeHl{.8 ycrofiuranocrr4 troJrolieurr.E BltJraAr,rrua rroAyur6r4 B ero
ItolrcTpyr(ql4rl lrpeAycr{oTpel{o rrecKoJrbno tra3oB: qeTbrpe Ha ceBeprlbrx r4 1.pr{
IIa IO?I{HLIX.

B cucreuy MacJlorrr4Talrl4.fl rlrApocTarltrrecnl4x troArtrI4lrHr4rnoB BxoA.flT cJre-
Ayr0trlrre O0TTOBHI;I0 y3Jrbr: uaCnsnr,rft 6aH, 6nOx Br4HroBr,rx rracocoB (pa6ouufi ra

peaepnutrfi) c aJreHTporrpr.{BoAoM, {ulr,rprr, a raHirie r{oHrpoJrbr{r,re, npeAo-
xpaHrrreJrr,Hr{e r4 rrycfi onue ycrpofi crna.

Tpy6a reJrecxona. Tpy6a .cocror4r rra cJrellyroq,r4x ocHoBrrr{x uacrefi: Hap-
maca (necyr1eft Honctpynquu), onpaBbr c rJraBHbrM BepnaJrolr, urrooxoro Arra-
roHaJIblroro BepItaJra, qau{ ocu cnJlonerrurr c HapAaHaNrrd, craHaHa trepBr4rrrroro
rforyca, rrrAoB ra nr,raeprarenefi.

Kapxac rpy6r,r BbrtroJrlreH rro cxerre Ceproprepa. Bu6pauna.s cxe,va o6ec-
Ireqr4Baer rrocTo.trHcTBo ssauMHofi qeHTpr,rpoBItu onrr.rqecrrz-r 4eralreft c Br,rco-
Rofi ro.ruocrbro rrpra nro6or,1 oprrer{rar{r4ra rpy6r,r B npocrparlcrne. ItapHac co-
CTOI,IT I43 I{I{E(I{OIO HOJIbI{a, CpeAHI4I(a, BepXHeIO I(OJIr,qa, HI4?I{I1I{X I{ B0pXHI4X
rlrraHr (crepzruefi). Honr,qa !I cpeAr{r4rr( BbltroJrHenr,r B Br4Ae cBapr{Lrx Hopo6ua-
rr,rx HoHcrpyxqrafi. Illraurr,r npeAcraBJrflrcr co6ofi 6ecmosnr,re rpy6r,r, o6pa-
6otannrre BHyrpI4 Ir cuapyE(r{, c [pl4Bapeurrr,rr{r4 tro noHr{a},r vrJroBrrur}r r[;nan-
I{aMr{. flonepeuur,re ceqeHr4.fl rrrrarrr uogo6panrr B cool,Rerorrut4 c 4;rrngft u
BecoM BepxHero 14 Hrr?r{Irero r(oHr{oB r:py6rr. B narueu cryrrae Hapy}riHr,re 11rrn-
MerplrBepxHI{xIrrrarrr 760nat ilpl4roJrq,I4}IecreIIKI{ 72,m.t+, arrr4}nr.r}rx - I/+1+na
rrprl ToJrrru{He creur(r{ 4 nu,, Buyrpu Bepxur,rr rrrraHr rrepeMerr{arcr'cs 6a-
raHcupoBoqrrbre rpysbr.

Bce 4eranra Hapxaca rpy6u BbltroJrHelrbr IrB craJrr{ r{apxr,I 30 oguoft trJlaBn}r,
cBaplrble HoHcrpyltqllpl trpolrrJlr{ repMl{qecxyro o6pa6orxy ro peinrdr\{y rour{oro
oTlI(rII'4.

H ropqy HrrlriHero ItoJrbIIa fipenr,rrcrr otrpaBa c rJraBHbrl\r BepnaJlonr, H opeA-
Hrrny qepea r(apAarrl{ - rlau{rr ocrt cnJloHeuufi, nepxnee rroJtbr{o rrecer cra-
KaH [epBr4quoro Soxyca.

Bo nuyrpeHlrrl x rrorrocr.sx rrl4)r{rrero noJrEIIa pactroJrorruerrrjr peAynropr,r
trpr,rBoAoB Kpr,Iruen rJraBHoro Bepr(aJra. Bnyrpu BepxHero noJrbr{a llacnoJro}r{erJbr
peAynropr,r ilepeMeqenr{a 6anarrcr.rpoBorrHr,rx rpyaoB.

Cpe4uuH cocror4T r4B AByx 6oxonr,rx rrJrr4r, cRr{BaHr'rbrx trepe},rbrqnaMrd paM-
uoft Houcrpyxrlr.r[ co q,eJrbro trocepeAr,rHe AJr.fl trpoxoAa cBeroBoro Jryqa B cuc-
TeMe oArroaepnaJrr,Horo ryge. Buytpr4 cpeAutrna n rorrHe nepeceqeHr4.fl .lacosoft
ocw t m ocr4 cnJroHeuu.s 6 ycraHoBJreHo rJraBHoe rrJrocnoe (nepBoeD Ar4arorraJrb-
rroe BepnaJro DtrrtrrrafiTr4arecrofi {opnrr,r crrcre}r Heculrra rr r(yAc. Hecyulan non-
crpyr(qr,rr elo flpeAcraBJr.Eer co6oii fioFrcoJrb rpy6uatoro ceseH]tr, Kpetrrqyro-
ca Srauqel{ n olpaBe BepnaJra n qerlrpbrrfl Ilaorrririrra}ru r{ Toprly Hrr}l{rrero
ItOJIbqa.

Tanoe HperrJrer{ue [r4arorla"rrEHoro BepnaJra o6ecueqraBaer l{errrpr{poBrry
ero orHocrare;[brro rJIaBHoro u rrzuep6onrrqecxoro BeprtaJr npr4 rroBoporar rpy6rr
TeJrecr{ofla, 3epHa;no B orrpaRe Nro?TieT Bpalr{arrrcfl no rroarrrtrrdorrHor\ry yrJry q
Bor{pyr ocr4, ooBl{erqeunoft c orrrflqecxoit ocr,ro rpy6rr, Ha 27A", qro Aaer BoB-
MolrillocTb ycraHaBJlr{Barr, ero B oArro L{3 Tpex pa6ourax nono;rieurzft: 4nn {o-
Hyca Hecunra, olrroBepna;nr,uoft 14 serlrperaepxtr.nr,noili cr.rcrenl ny4e. BT opaa
ocr, Bpalqerrrrfl BepnaJra 6 uepueugr.rny.Ilflprra ourlrqecxofi oclt rpy6rr rr Jrelr{r4r
B rrJrocxocrr4 ero orpa?fiarorqefi rroBepxuocrrz. 3ro rreo6xo4rar,ro [pr4 ycrauoBoq-
HOM /1Brrrienlrlr rpy6rt B oAHosepnarr,Hofi cr4crelre xy4e. B 3Tor,r cryqae 3ep-
KaJro rroBopasr4Baercfi crduxpoHr{o c rpy6ofi TeJrecnoila Ha rroJroBrrr{HHfr yrol
cr(JroHeHr.r.s. Cneqraanruoe cTorropuoe yc'rpoficrBo o6ecne.rr4Baer BocrrpolrBBo-
Ar{MocTb u {raxcaquro rroJro}rieHr4.s BepHaJra.

Craxarr [epBrrqHoro $onyca c fiorroll,bro qerr,rpex pacr.rr]rrert rroABel[r4Ba-
ercfl n Bepxrrerry r(oJrr,qy rpy6r,r. Ou cocrorar r{B IIByx craxar{oB: BHeurHero
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(ueuo4eutrinoro) u BlryrpellHero (uepeuerqamqorocfl 4rx dronycupoBr(I'r BAoJIb

icrn).'Ha {rarieq Bepxnero Korlqa BHyrpelllrero craxaHa ycraHaBJrr{Baercfl

cBerotrpl{eNl}Ia.fl arlnaparypa, Ha ,,,,'*,''-ft {naneq fiperlflrc'E rlauep6oluue-

cfir4e SepItaJIa.
(DOnycraponoq[Oe ycrpOfiCrso AJIfl Bcex oIIrI'laIeCHIlX CXeM reJlecnOna O6-

qee. fleperrietqeHr,re BlryrpeHlrero cra1arra ocytrIecrBJlflercfl cI4HxpoHIrbrM BI{rI-

TOBbTM rpexulrrHAeJrbrrbrrf tr,texantialrou oT aJIeHTponpI,lBOAa c ceJIbcI4IIaMI{-

Aarrrr4r{aM}r Ar{craHrlr{oHr.roro orcqera {oHycuponnu. ,IIpe4eJILI 
nepeMeq,eEILI

,ru*rrr, *50 nn, cltopocrt, nepol\IeIqeIII4n 0,1' nlnfcen, roarHocrr' orcrlera

0,02 nu,. Vupan.nerrue $oxyciaponxoli uporasBoArrrc-* iIlIcTallUI{oI{Ho c Iler{r-

p|UILHOIO I{ l[eCTHbIx IIyJILTOB ytrpaBJreI'II{'fI'
' llpuno4 ocrr cnJroHeHr{fl ,,peAHaBr.raqer{ AJIf ycraIIoBotllrolo ABr{rte,I{fl

rpy6ir reJlec*ofia Bo*pyr ocr4 _cr(Jro,errrfl-, a rarul{e AJL' BHecerII,f rlofipaBor(

Ha ABI{}I{eHr{e flplr 
"otr*atrrr. f{ualasou troBopora rpy6r'r reJrecnona uo cltJro-

,arirro (n uepI,r4raage) paBeH 120". O4ullrt mpafiurau noJIolI{e}II{eM 'flBJl'Eerc'tr

"u"pourit""e'tpy6lr 
Ha IroJIIoc, ApyrI4M - Bbrcora 15o uaA "op':ollool;-1lg

paSrir,Ix SHaCeHUflx alacoBollo yIJIa i\[I{HI{l\{aJIL'Ha.fl BLICOTa OcTaeTc'fl paBHou

i5". or, $zxcrapyetc.E ropr{soHraJlblrbrM Blr*rroqareJleM' ycralroBJleHHr'r1\{ B

rrrlx{HeM rtoJlbqe tPY6rr.
ocnoerbre ysJrr,r [pr4BoAa: rrpr.{BoAuoftpo4yHtoB, ySeJI rJIaBHoro qepBrll{a'

ycrpofic:rno ,ui6opr*n MeprBoro xoAa, orcqer,Llfi 6ilolt, yBeJI I(oHqeBbIx BbI-

Hmooarereft, rloAllrurrlllaltoBbre yaJrbr rloBopota tpy6rr' Tpy6a, KaI{ y?rie yxa-

SbIBaJIOCb, BparqaeTcfl fla troAIIrI{[HI4nax I{aqeHr4fl'

Ro rs6er{a,ue 
^e$opuaqtru 

cpeA,I'{xa :rpy6r'r qatr6}I coeAl,Ire,'r co cpeA-

r.rn6oM c noMoIIlblo xap4anOn, IIOAItrIa1TII{HI{ ItoTOpbIx CO-6paEbI C trpeABaplIreJIL-

Hr,rr{ Harflroon, purrui* 4,5 m. ,[,na o6ecueqe,Lr.E ueo6xogunoft ros,ocrfl vc-

TarloBnr{ r;rannoft qepBflqHofi mecTepHu IIo aAoqHLIe troflcKl{ BHyTpeHIIeIO I{

Eapyu{Horo r(oJreII HapAaHa trporocerlr'I r c6ope 3a o[Hy ycrarroBl{y'
'fin"reAnrae 

BBeHo ;uHeMarfl'recrioii qeuu [oBopora 'rpy6' - 
qeplJfltlrlafl

gapa, allaJlorrrqHarr .repng.Inofi flapc [pI,IRoAa .raconoft ocn. tlepnaq]Ioe I(oJIe-

;;;pu;r""s H 6oxonoii or,rrr" cpegrruxa I{ ue,rpl{pyercfl rro S""Ty,1il-Y-'l:;
Hor.o noJrbqa Hap[aIIa. tlepnnH c IIpIIBoAoI\t ycraIIaBJIIIBaeTCfl rra BIlyTpeIlHeII

creHxe ctofixra MoIrrI{PoBttr{.
Yaen .repsgrta COCTOrT I{3 TpaBepOIJ, AByx II.TIaCTI{Hr{aTLIX trpy}IiIIH - I{

co6crBeH,.o arepB'ria. Tpanepca riorrrorrnerra ts BI{Ae cnapuofi 6arHu xopo6ua-

TOro ceqerrr{fl r.r fla,qerrir.ro $uncnpyercfl rra ctofixe cleul{aJIbIIbIMH yIIOpaMII.
tlepnnx, BaI{JIIoqeIIHL{fi n rtopuyc, CoeAlIHfleTCfl C TpaBepcOrf uprIIoMoIIIIIAByx
I]JracrfiHqarr,rx npyiHtlH, O6paayrc.qtrx IIapaJrJreJrolpaMMIIbIfi UOABec. flo Soxail

IIaKopllyceycTaHoBJIeHbltroIaplIoaIeTI,]pe-poJII{Ha'fIoA}IiaTI,IxI(Top\etsI,lM
uOBepxHoCTflM BeHItra alepBflrIHoIo 1io.rleca. Taxafl KoIICrpyI{I1I4s o6eCueq[saer

CJIetrteHrIe rrepBrllia Ba IxecTepl{efi u corpaIIeIIlIe NIeiHI-leHTpoBoIO pacCTOflHl{fl'

3ro ueo6xoAg*ro A.,rq coxpaHeHrr[ yc.ironrafi saIIetrJIeHIIE npr ge{oprrtaql{flx ItoH-

COJrI{ BIIJIHI{. flpyrofi oco6euuocrblo I(oligrp]ItlI,1II4 .trB1tlercfl BoBMo]I{IIocrL oc-

BO6O}I{AeHUfl rpauepco, c qepB.snoNr r] oceBor'I HarIpaBJIeIrIru. 3ro }Ieo6xoArrNlo

,4Jrtr ECI(JIIOqeIII{E IIOB6IIIeIIIITJX IIaIpySo]t B SaqeuIsHI{I{ OT HeypaBIIoBeIIIeII-

,orr, Tpy6br nptl ycTarroBr{o c}rerlrrLr\ rla0'refr II [pII peMoI{rIILIx pa6orax.

Mepror,rfi xo4 n r.[annofi uepnnurrofr uape B],I6upaercE Tpocol\{' 0AI{II KOIIeU

rtoroporo 3ar(petrJrcl{ Ha crynl{qe tlepBfIrI}Ioro }toJreca, a 4pyrofi - Ha ycra-

IroBJreuHOM B peAyI(Tope 6apa6arre, o6SC[9'II'IBaI9LIIeNI IIgCTg;II1Hylo c6opOcTb

ABtrir{e[utr Tpoga. f{.nn O6ecueqellnrl uoCToflI{IIoIo HoIITaI(ra B SaIISIIJISIII{I{ B

Htr{rrcMarrrqec6yro qe[]; BBe[err ynpyllrii i]JreNIeIIr B BI4l{e ropcr{oHIroro BaJrr{Ka.

ItaH n y trpr,rBoAa {acoBoft ocr{, peuyHrop rrplrBoAa oclt 0HJIOHeITpLE r{Meer

ABe HtrHeMarl4sec11ue l1etrrr. ycralroBorrrroe [BI{}Iielr}Ie tlpoLrBBoAr{TcfI or OJreKT-

!,on"r"urur, fl MW32 qepe, oc*oBHoft lle^yltro,' Bropar Ileub or 
^r'r6{epeu-rltraJrbrrolo pelyltropa o6eCuesusaer rolinylo HoppcHI{IIIo I'I JIyIIHo-UIaIIerHOe

lBlrxreuue. il.peHoroneHr{e B pa6ore c ocr{oBrrolo peAyltropa IIa Au{{epeH-
rlualr,nrrfi pefyntop ocyqecrBJlf erc.a sJIeKrpoMarIII4rHofi tilpuHquonuoii
ruy$rofi,
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rrarnoe BepfiaJro r{ €ro pa,.py*r(a. franuoe Bepr{aJio - oc,oBrrofr oJre_Merrr, orrpeAe.irxroqr,rfi otrrusecxr,re HaqecrBa ,erre.nor-u. flpu upoexurpoBaHr{'r
HpyrrIrLIx reJrecHotroB ueo6xogralro pellr4r6 Tprr oclroBlrbrx Borrpoca: rrareprraJr,Honcrpyrrr.Ir4ro BepHaJra lr cuocr.,6 er.o paBrpyBH11 Ail.q rncx,roserilr" U.sopoiuqrior co6cmeruroro Reca. B rra-recrne lioraptnara [Jrrr rJraBrroro Bepr{a.r]a LT !,JrfrBcex [pvrlrx BcIroMorareJIDIIIrl-\ sepltaJl 6turo npunflTo oreqecrBeH]Ioe cTeI{JroMap*r{ JIrt-5 cxoa{r[uqnenror,r .nririer?rio_ro pacmrrperrafl o : 82.io-1 ;;;;:;.crie4yroulr'rfi Botrpoc, Horop,rt,eo6ronrrro 6";;;--pi*r,,.o,- aro B,6onr{oHcrpynqur{ sepr{aJra: cruloflrHoe n.nu pe6pracroe. pe6pucraa $0plra 6";;:moro sepxaJra, r[e co6crsenno sepr{aJrbr.ryrc troBepx,,ocrb noAAep]i{r{BaercrlcreMa pe6ep lriecTItOCTrI, upel.'taranac..rreoA,o*parHo, r10 B [epBr{ft paa6r'rna ocyrqecrBrre,a s 200" ,6rr"rnore xufi"r.-i;;i"vlu 'poo, nprr aroM ur-_panrn coo6pall{eHl4-a aRoHoMlIr{ Beca tr 6onee 6rrcrpo"o ypririr,rBarrrr.E rer{nepa-Typ B rvracoe CaMorO BepnaJra.

B cur'rcne nrecrxocru pe^6pucroe Bepr{aJro npaHTr,rqec^r.rr [pe]rMyqecrBtrepeA CrlJrolrHr,rM He rrMeer. Sxonouu.a Beca [pr{ nrr6paunou rr.rne Bu.,ro.ln,frMOHrr{poBr{u rarune Ee cy[treorBenna. ,I(a;rie, nao60por, ]ioirLlTpynrrrRHo Bbr_roAHee, B CMr,rcJre pac[0Jro]rierrrlfr Llerrrpa Ttr]riecrrl 
^rpy6nr, 

yr_s11{efleH11e eeIlr4,r{Helo Hour{a. Ourrr axcunyararlrr}r npy[]rbrx pe6prrc.r,rr. Bellr{aJr aa py6e_,iloM roBopr'rr He B r{x troJrr,By r{ B OrHo[rerrur.r reMneparypoycrofruunocrlr.
oxasbrnaerc,, rrro ylr{e np, rrepaBHoMepnofi rerrueparype tsrryrprr Bep*aJratrop.flAr{a.0,1' 4e{oplraqralr ouruuecxoft rroBepxuocrr{ rlaxoAgrc" ,o"rrri-"pr_rra'recxoft rpaurlrlbr. Hanrnqne oceBoro rerrtreparypr{oro l.paAr4eHTa BrfsbrBaerJlrrrub r{SlleHerrrre {oHycnoro paccTorrHrrfl BepHarra, TOrAa Kar{ pagranrrmrr,ireMneparypuuft rpaAraer'rr r{c*a}r{aer ero q[opuy, yBeJrr{qr,rBa.s Hpy)lroH pac-cerrErttr, R crrorunoM BepxaJre ncreg"rnr" ooru-bt Maccbr BJrlr.Eurle rr,Me_uenrafi reMrleparyprr, cuoco6nbrx Bbr3Barr, paAr{aJr.Hbrft rpaglrenr, ecrec Berr_HO' Irerrb[re' rlr e,.o cJreAyeT [peAtroqecrb Sepr{aJry, 6ucrpo pearrrpyrcrqeMy }JaBIIEINHI4E IISMEIIE}IIIfI TEMtrEPATYPU. ITPOITE TOIO, CIIJIOIIHOE 3EPHAJIO TEXrIO*
JIOTUTIe0HI{ MHOrO npoqe I4 SKOHOMUSeCHLI BbrroAr{ee.

Iracqet 4e@opltaqul'I orpal^aloqefi uonepxnocrr{ BepHana o,r co6crBe,rroro.
Beca ocHoBr,IBaJrcrI na _ycJroBr{I,I Pe.rrca, Aotrycnarolqero [cHa]r{eHrrfl oTpa}r{eg-uoro drponra BoJrlrbr n ll ,n\.8 arou cJryqae /{ouycrrrMoe orcryrrJrerrr.ru 4opro,rroBepxEocrrr cocraBrrr l/s 1,. rlpll pacsere ynpyrux 4e{opMaqlafi aepxara hi.r,trprrHjrljfotrycH, paBHLrfr uo.nonuHe Aorrycrrrr.roro orcryrreHlr.s, r^. e. 1/10 r,z.tn 0,035 unm.

Paarpysxa Bepr(aJIa ocyqecrBfl.q ercs 24 MexaHr{BMaMu, rotrroBnr4 r(oropbrx
BBo[.ETctI B rJIyxI{e orBepcrl{.a Br{yrpr[ Bepnala. Pacuoroirreuri ilrexanrraNrhr tro
nByM r{onrleurpr{qecxr.rM orpy}Hrrocr.EM: rra rrepBofi (/?, : 518,5 nnr,) ycrauon_
reuo B lrexaur{BMoB, ua sropoft (Rr: I0gB,5 .ttn)'_ ' 16 nreianus*o". pugr_
AJI},EA'I I{ TOPIIEBA,E PABTPYsIU,I $YUNqUOTTAJII,IIO PAaAEJTEIIrI, I{O HOI-ICTPVI{TI{B-
rro coBMetr{eIII;r B oAr{oM Mexalrr4Bil,re. B ocesou r{alpaBJrer{rrr,r BepKalro 

-$raxcn-
pyerc.s rpeMlr Mexarrr4sMaMr4 Brreulrero paga. Ifentpanr,urrfi craxan suxcupyerBepKaJIO B paAr4aJrr,Eor{ EatrpaBJreHrdr{.

Onpana rJlaBlroro BepxaJra trpeAcraBJr.Eer co6ofi cBaprryrc MeraJrJronoHgr-
pyHl{I'rrc. }t rrr'rxureuy ItorIBIIy otrpaBa npetrrrrcrr 6onraulr,"pactroJro}ne}rEbrM}I
uo nepll{replrr.r rfnanqa.

f{.na yuens[regr,r.E Bttlrflrt\rrr rreperraAa reMtreparyp B paBHoe BpeMrr cyror(
SepHaJIo SauII4qeHo repMorrBoJr.trql.rorrHblM cJIoeM, paBr{eE,eHrrr,tM B r{ptrImr{ax
TJIaBEOIO SepHaJIa, HI{}I{H0M H0JIITI{0 u HOiI{yxe IJIaBI-IOIo BepHaJIa. llpunarrr
r\,repbr,qJtrr yMeHr,ueHrrfr BrratTldrtrfl a(b$ertra npan. .(na Droro Sepr(aJro c Hapylr(-
s6fi- qr'uruHApu-recHofi cropoHbr Baqr{qerro repMorr3oJrar{r{oHllbrM cJIoeM.

rlr4r,r n Br,rBepr{'reJrrr r}ryrrrn r'r clroxycuporxrn. tl {oxycax Heclrura, Hac-
ce_rpeHa I{ Hy,{e rr{ArrpoBallltc trio}Iier trporl3BoArrrr,cfl HetrocpeAcrBeHrro tro
o6tenrarr, IraxoA,rrlqlrr,rcn R rore Bpeurr.s, noa4eficrnyn;ru6o Ha ocr{oBHhre trpr{-
BOAr,r reJrecHona, .nu6o rra MecrHr;te cpeAcrBa rr.rArlpoRaHr{,a. flpr eronn rugu-
poBanr.re Moirier BritroJrrrfrrr,c.{ Han BrrSyaJrbIro, rax u {oroeJreKTpr{qecHtr.B uepnuuuou rloxyce npoqecc rr{ArrpoBaH}rrr ocJro}r{Hrrercx rpygrroft goc-
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-rytrrrOcrr,ro r[oHanluOfi IIJIoCI{OcTI,I. B 6otr,utlrx TeJIeCKoI]ax (naupnuep, n

rrfrr{MerpoBou lfalortapcnol{ I{ rpexMerpoBorl JII{HCxona) ru4upoBar{Ile ocy-
UeCrBJr.fIeTCfl fial4ilyquuM o6pa3oNr: B [epBI,IqIIoM +onyce I,IMeercfl Ha6I4Ha,,

B r(oropofi HaxoArrrcfl Ha6JrloAareJrrr, rl{Alrpyloqrlft IrenocpeAcrBe}IEo Iro troJIIO

BpeHlrri, B cpe4uux u Malrr,rx reJrecxotrax r{Merorcf [oBoJIrI{o cJlolrtr{ble cre-
qr{a.[r,Hbre orrflqecHue ycTpoficrBa AJrrr B6rrroca u3o6pa]I(eIrI{rr 3a rrpeAeJrbr

rpy6br. B namelr cryqae reJrecxotr Ee[ocrarorrHo BeJILIH AJrfl trl]I4MeHerr[rr
yAo6Hofi Ha6[HbI, Horopa.rl BbIBBfl.[& 6r,r neuplreuJreMoe DKpaHrrpoBarlrle nysxa,
a olr6secxr4e ycrpoficrB& Br,rHoc& rrBo6parrenllfl cJrolr{IILI r4 onclrJlyarallrroHtro
NraJroyAo6ur,r. Iloarouy IIJrrr o6ecueqelrl{rr rroiIyqeHllfi Bbrco]toHaqecrBerluoro

{ororpa{u.recnoro }IareplraJla B rrpflMoNr r[oHyce reJrecltotr ocllalqeu AByI\{fl
I{i{e}ITII{I{blI{U II{Aa}[I{, paCnOJIOilteIIHLIMI{ I]a IIpoT],ItsOtrOJIOiItIIEIx cTOpOHax
1py6r,r. Cseronofi Arralrerp AByx.rII4IIBoBLIx o6r,exrl{Bo1} lrrAoB paBer{ 325 am
upn {oxycnoM paccro.rIIrI,III 9300 il,il. I'trl\bt oI{a6iKeIIbI or(yJIflpHbIMIr cyntrop-
raNrrr c flpeAeJraMtr rrepeMexle]rr1fl r{aperon *60 nn, cooTBercrByloxluMl{ troJrro

o6sopa 0,5 Hn. rpaAyca, rI cMerrIrbIMrI oKyJIapaMI{.
I{o ru4llpona}rr{e rro HesaBr{crr}rbrNr or reJrecHotra tItAaM trpeAtroJraraeT cox-

llaiteHl{e B TetIeEI,Ie BCoIO BpeMcIIII SI{CIIOBLITII'II{ [apaJIJIeJILHOCTI{ ITOJIJIIIMa-

qrrorrubrx ocefi rrr[oB r.r reJrecnotra, qro IIJrfl 6o.ur,urux reJlecftorloB upaHTI{qecKE
rleocyrqecrBr{Mo u3-3a rraflr{tll{fl 4u${epenqlraJrblll;Ix rl{yTrrfi. }tpoue Toro, 3s-
tireHrronoe uctroJrbaoBaflI{e orAeJIbIIbIX rI{[oB rpe6yer rraJllrqr{fl y4o6uoft $o-
r{ycr{poBKrr rrepBrrYHoro soxyca u3 o6Jracru onyJrflpl{l,Ix HoHqoB rugon. ,(lx
vcrparleHr,rfl a{$exra 4n{{epeuqrraJll,I'Ioro lHyrrlfl MeiI{Ay rr,IAoM I4 TeJIecHo-
rroM rr o6ecue.reuurr yAo6noli Sonycltponxw 6r'tta paapa6otanbr ctreqlraJrsr{ble

)rcrpoi,ircrBa, rroJryqr.{Brrrrre FraBBarrr4fl Br,TBepllreJreft rnyrran I{ {oxycr.rpornra.
Ilepnoe ycrpoftcrno o6ecne-r[Baer corJracoBaHr{e BITBILpHrIX oceft rr{Aa u

reJrecftotra rrpr{ noMoII{u nr,rnepurerer,l xu$r[epeuql{aJrr,HI,rx rnytllfi. Ero
lptrEqtrrrr4aJrbuafl otrTtrr(o-Itl{EeMarurlecxa.fl cxeMa rrpeAcraRJleHa Ira puc. 6.

Mapxa Br,rBepr{reJrefi ruyruft (ornepcrre [uaMsrpoM 0,5 nu', ocBeu{aeMoe
EJrer(TpoJraMuouxoft) lltecTr(o cB.EBalra c HacceroAeplr{areJreM; uocr,uaeur,rft uM
uyqox flyqefi, orpaBrrB[lrcr, or Hpafl rJraBHoro Bepr(aJla rr craB rrapaJrJreJrbHr,rM,

lrpoxoAET rrepeS Sepr(aJrbHo-rrprrSMeuur,rfi MocTI{It, xoropnrfi HarrpaBJrfleT efo B
,o6.sexrlrg rrrAa. TaKr[M tryreN[ nso6panteuue MapKI[ BrrBepl{reJrrr crpor4Tcfl B
,{oxa;rrnoft trJIocKocTI{ o6terttrna ruAa, rAe pactroJrorileH Ho?It MoAyJrrITopa
,$oroerexrpfisecxoro uplrBo4a I{oMtrel{caropa, B atofi ixe uJIocKocTu uoryqaeT-
,ca u nso6pa?fieHrre cerHr{ ilJra Br{ByaJrLHoro oKyJr.rIpa BLrBeprrrc,rr.rI rrrytnfi.
Ono upoexrupyeTc.E n {oxa;rr,llylo rrJrocltocrs c IroNIo[{'bIo c[ertrI,Ia"r]brrofi onrra-
.recxoft crrcrellr,r qepeB trerrrafip].{BN{y co cBerolleJrure;nr,noft rpallE ro, rlBpea Horo-
pyro BrrArIa rr{AupoBoqEafl 3Be3/Ia, coRMer{aer,Iafl c llepeHpecTI{eN[ ceTHI{ onyJr.frpa
r4ga. Ha nyrr.r ;ryveli, crpoflr{r{x uao6panreuurl BBeBAr,r I{ MapHIr, pactroJroir{e-
Ira ITJrocHorIapaJrJreJrE,Irafr trJracTrrrl](a, rraHJroHIJ HOropOft yIIpaBJIfIT.orCfl OT

rrcrroJrrrrrreJrbHoro rrpI{Boila BEIBepr{te;ra rnytrrii:.
Ecnr.r nc;ne4crelle 4utf{el]cHr{rrirJrrrr{r,rx rrl}Tr{fi rr,r/(a rrroJroc(ofla BoBHr{-

HaCT IIeHOTOpOe paCCOIJIaCOBaI{IIe IIo.rIoil{elll{fi }tOJ]JII{MaqI{OIIIILIX oCQft, TO

o6r,r.rlrrtfi r(oHTpoJrT, BeAellr{rr re"rrecno[a c rroMou{];Io rrua [pl{Be.r(er K cMeule-
Hrrlo BBeBAbr ua r[otou.nacTtr]r(e orr{ocr{Te.rrbrro ee rlasa.ltbuoro rroJloirieHlr.fi.
IIo oguorpeMerirrro co cBoero r{aqa"rrLHoro rroJro?Helrl,Ifl cMecrl{rcfl Ir iaao6pa-
?rieurre Mapxr{ BbrBepr{reJr.E n (roHarr,nofi u.rrooxocrr.r rr{Aa. Ec"rr,r reueprr B}tJrIo-
.u.nr 6oroe reKTpr{qecnyro cJreArrrr{yro cr{creNry Br,IBepI{reJr.rI rlryrr{rI, To oHa
rroBoporoM nJrocnotrapa"u,nennnofi trJracrr{rrrr Beprrer [Bo6paiHeur{e Mapl{rr B

oro r4cxogHoe troJrolneHrre - rorrrro rra r.(eurp I{o}I{a MoAyJlflropa. Oguonpe-
Merrrro rlJrocl(otrapaJrJreJlE,Hafi rrJracrr{rra cMecrrrr Ha ror ilte yroJr u raao6pa-
?r{errre BBeBAbr, r{ oua yfi4er c qerrrpa Hpecra rrr{rr{ B rr{Ae. Ec.rlrr r'ra6rrrogarons
ABr{}r{errr{eM TeJrecxorra BepHer uBo6pailteuue BBeBArI Ira qellrp r(pecra, ro
r,rso6pameuue BBeBALT ua {orou,racrr{Hxe B rrpflMoM {oxyce reJrecxorla ran?r(e
BeprleTc-fi Ha cBoe HaqaJr6r{oe IroJroilteHple.

Paccntorpeurlbrft BbIBepr{Te.rIr, rHyrrr,a Mo}ner rrcrroJrbaoBarrrcfl HaK trpl4 Btr-
ByaJTITHOM rrrAr{poBa}rrlr4, norAa Ha6[roAaTerb BpeMfl oT BpeMeIrI{ [poBepfleT
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X
CAem om sflesdtr

E

Puc. 6. flpzuqrnra.nbua.E cxeMa BbrBepr4"eJr.E lryrr{t
I - Mapfta BbrBep[TeJIE; 2 - IJTaBHOe Aepr(aJro TeJrec(o[a; ,3 - ycr,IJrr4TeJIb c Ar,rcHpr,rMr4rlaTopo]\r;
4 ._ nlrsyarlEbrft onyrEp BbrBepr,rreJlrr rEyritfi; 5 - 4oroareHTpl4.recnl,Ifi MoAyrfiTop; 6- or(yJrflp c cerrtofi
AJrE rl4Al4poBaHfirri 7 - rrBo6palr(eHr{e SBeBAbr; 8 - r.r3o6paE(eEr.{e Mapr(}r B6rBepureJIE; I - Haqarcqaficrr
[JrocftolapaJrJreJlbHa.E fiJlacrlrllfia; ]0 - o6beHTI4B ruAa; ll - BepHaJIbHo-EpI4BMeEHbrft Mocrr{H;
,2 - ucuofl Hr4TeJIr,E6re EBr,rFarerr! cepBocr,rcreMbl

IroJrolr(eErre BBesAbr B rtrAe, ralt rr B HetrpepbrBrroM pe)fir.rMe npu nne4euulr {o-
ToAileHTptrqeCHorO xoHrpoJI.s Ba troJrolfieHlreM BBeBAbr r {onarruoft unoCxoCru
({oroarexrpuqecHoM rtrArrpoBarrurr BBeBAbr).

flparmuecxrre trctrLrrauu.E, BbrloJrrrelrHrre Ha reJrecxorre B 1967 r., troxa-
BaJIu, qro BrlByaJrbEbrft HoETpoJrb AocTaroqHo ocyn{ecrBJr.ETb rrepeB lrrrrepBaJrbr
5-G nun,, flpaxrnvecxr{ Aocrr{rHyra.fi rosnocrr, pa6orbr Br,rBepr4reJr.E ruyrufi
ue rpy6ee 0,05 nn.

Ourrsecnarr cxeMa BbrBeptrTeJrfl {oxycrrponrr{ - sro Hecxorrbr(o BuAor{B-
Mellellrla.s cxeMa ycrpoficBa c troABrrErrroft neurauprrBMofi, trpr,rMeH.seMoft B
na6oparopnoft rpaxrrar{e AJr.n {oxycuponxrr araJronr{hrx r(oJrJrr{Maropnbrx r{
Bpr{reJrr,Hnrx rpy6 (ptrc. 7). Ha troABr,r}r(HoM crar(aue trepBlrquoro Soxyca ro-
Moqaercrr MapHa BbrBepr,rreJr.fi {oxycuponxr.r B BuAe ocBerqeHEoro mTpuxa
Ea reMEoM IroJIe. flepeA rJraBrrbrM sepxaJroM Ha cpeArrufie pacrroJro)(errbr ABa
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Pl,e, 7. Onru.u,rcfias c\elra Br,rBe}lnrc;rn (tonycl{poBr{Il
f - OOHarLHarr trJIOcHOCl,L l.JlaBrlor.o 3e pl{aJla; 2 - Milpra; .i * oTpa}I{areJlr,; 4 - HoMneHOalll{ofll{ble

tiJnrilbE; J-3cpr{aro;6 -o6tcliutn 3pllr0Jllltoiirlly6rr;7 -ol{yJlfip;8 -IIaBIIoe SCpHilJIo;93-OT-
rtrr,qrroe ScpriaJIo

r(Bapr{eBbrx treEraorpaE(areJr.fi. Jlenr,rft IIMeer trpoxoAHyro cBero[eJIIlTeJIbHyIo
rpaEr,. flyuxu Jry.reft or MapHr{ BbrBeprrreJr.E, orpa3IrBrrIr{cE or rJraBr'roro 3ep-

HaJra TeJreCHOtra, trolaAar0r B rrpaB[Ift rI JIeBbIIt IIellTaOTpa]HareJII{ I4 HaIIpaB-

lr.flrorcrl B BpI{rerIbHyIo rpy6yqepe3AuaroIIarILIIoe Bepnailo. IIpu erou nyqox
Or trpaBolo orpa?fiaTeJlrl trpoxoAIIT qepe3 cBeTOAeJIlIlreJIbHyIo IpaHL JIeBOTO.

Ecnu nrapXa arrnepureJltl {oHyCI{llOBItLI IIaxO/trlITcf roqllo B {OHyCe, TO OTpa-

x{euubre or rJraBlrolo Sepr(aJla uytII{rI Jry'refr 6ylyt crporo trapaJIjIeJr}'HI{ trpyr
Apyry, u Ea6rrroAaeMr,re B oHy"IIap BplIreJIbIIofi rpy6Ll trSo6pal*e,utl MapKI^

"ou"uUy.. ,[nx gocru;IieFlllfl 6o.uee uricoltoft roqllocru {oHycupoBI{I'I u3o6pa-
E{eIII4fr TITpIIXOB CMeIqeHbI rro BbIcoTe Taft, qTo cTaHoBI{TCtI BOsMO}I{HbIM IlX
Eol[I{HaJrblIoe coBMelr{eHue. IIpr.{BoAa rfonycrapoBr(I{ trepBllqrloro Soxyca o6ec-

lesuBaIOT Heo6XOAI{MyIO Ana DTOI'6 troCTaTOtIHo trJIaBIIyIO CHOpoCrb drOnycll-
poBr(n. -lJ xaceCrse coIJIaCOBaTeJIfl HyJI.E BLIBepLITeJIfi {olrycllponxu trpl{Me-

rregr,r noMtrerrcaqr{orrrrbre HJrr4r"rbfl rrepe4 IrpaBLIil,I nerlraorpa}ItareJleM. Hpoue
TOI.O, B OtrTUqeCHyrO CXeMy trOJreSHO BnJIrOrrr{Tb ITJII{HOBOII }I{e KoMlleltcaTop

$onanruOfi paBHOaT11 cBeTotrpI{eNIHI{KoB, trpI{MeILfleMLIx B trepBl4sHoM {omyce.
,4o"rr"rryrui ,oorro"ro {oxycuporitr{ our{canHoro nr,rBepr{reJr.E l.re rpy6ee
0,05 nn B[oJrb otrrlrqecnoft ocr{ reJlecxorla.

Cucrelra BbIBepI{reJIefi g[S$epeEqI{aJIbI.Il,L-( Iilyrl{fi u +oHycr,rpoBI(II, [pI{-
MeIIseMa.E COBMeCTI{O C BIIemHI{II l'II[OM, Uo3Bo.rlfleT trO"IIyqaTL BLICOHOHaaIeCT-

BeIrEr;Ie aCTpO{oToIpadllru B nepBllqno,u $oxyce reJIecHoIIa, qTo IIo[TBep]I{AeIIO
uctrr,rrarrr{.EMr4, trpoBe[eHlrbrMr{ rra o6c epB aro plII{.

I(poue roro, oflr{caHllblfi'ctroco6 ru4nponaIlllfl 1I ItoIIrpoJIfl $oxycuponxlr
troBBoJrEer B Buas[reJrr,Hoft creneHrr y]r]locrl[rb Ito]Icrpynqrrlo [epBraquoro {o-
Kyca reJrecKorra, ycrpaHrrTb BpeArroe BJrI{flIrI{e I.Ia HasecTBo r{3o6pa}HeEr{.E

Terr,rroBbrAeJrerrr.r-E Ha6JrroAareJrf , ec.irrr oH paBr,ler{etr B Ka6I'IEe rrepBr4qHoro

{oHyCa TeJreCKOua,, rI CAeJraTb yAo6Hr,rL[ pa6ory Ha6JrroAaTeilfl, ItoTOpLIft B

AaIIIIOM OJryqae HaxOArITO.tr y rII{?IiIIerO HOHIIa tpy6r,r ToJlecKorra,
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3. Cracrema ylpaBJreHrrfl

Cracrelra ytrpaBreuu.s o6ecreszsaer BbrrroJrreutre cJreAyroqrrx ocrroBHbrx
orepaquft:

1) anrouaurqecftyro u rroJryaBroMarr,qec*yro ycra,oB*y rpy6rr uo cnJro-
Herruro u trp.rrMoMy Bocxo)fiAerrtrrc;

2) cyrounoe BeAeur.re reJrecxotra;
3) ronnyro Hoppefirlrrro troJro)fieHr[.8 reJrecnorra;

. 4) nre4e'Lre trotrpaBo* Ba cpeA'roro pe$paxqrrc trplr ycra'oB*e reJre-
CKOIIA;

5) cuuxpour,r,ar{[rc ABrrme,r,r.tr HyrroJra c ABtr]fieHIrEMtr TeJlec*ona;
6) yuparlerrre rJraBHbrM ArrarorraJrbur,rM Bepr(aJroM;
7) Sorocrexrpr4qecxoe rlr4upoBarrrle;
8) cnextenue sa Jlynofi rr rrJrarreraMr4;
9). ynpanneurre MexaHr4BMaMrr reJrecnorra;
1 0) anromarrrqecxoe BBIHJIToqeH[e trpr,rBoAoB B noueqHhrx troJro]r{egrrJrx.
vuparnesrne-.reJrecxotroM ocyqecrBJr.Eerc' c r{errrpaJrruoro tryJrbra ytr-

PABJIEHII.fl (U[ID, trYJIr,TA {ONY.CA HYAE,--C MECTIIbIX trYJIBTOB-I(JIABI,III OT OITY.
Jr;rprrlrx Horrr{oB rr{AoB n or {onyca Hecnrzra.

c qenr:panrroro lryJrr,Ta aBToMarr{qecrafl ycTaHoBHa reJlecxotra Ea BaAaE-
Er,re HoopArrnarrr (cxnoneHr4e r{ npflMoe Bocxo}fiAerrue) upouaao4 ilTcfr. c troMoqbrogayxorcuernoft ctrcreMBr Aaroqux lr nprrErrMarorqux crrEyctro-HocrrHycEhrx
Bpaqarcqr{x rpanc{opMaropo_B (CHBT); Bxrrroqeunhrx tro ar{{epenqr4arrb-uofi*cxeue (rpy6rrft u roqnr,rft orcuerrr).

,(.na ycranoBrr{ reJrec*orr-a tro fip.trMoMy Bocxo]r{Aeurrro mctroJrBayerc.E qe-
rErpexHacr(aArra.E cxeMa ua CHBT AJr.E roqHoro orcqera tr rpexHacfiaAHarr cxe-
Ma ,qJr.rr rpy6oro orcqera corJracHo cne4yrorqeft eanucu*roirr:

o, (rovuaa ycranonxa) : T - / otpa6ornra -f-A/,
o (rpy6ar ycranoaxa) : T - / orpa6orxlr,

rAe c-trp.EMoe Bocx.o)fiAeEtre; Z-anea4uoe BpeMrr; f _sacosofi yror;
Af - uoupaBxa aa pe{parquro.

Vcranonna reJlecrotra tro cr(Jrorreuflro ocyqecrBJrfiercrr rpexxacna4nofi
cxeuoft Bxrroqeurl.s CrtBT AJrfi roquoro orcqera r,r AByxr(acr(rguoft c*"*ofi gr"
rpy6oro orcqera rro cJreAyroqefi aaszc[Mocrr:

6 (touuar ycranonna) : 6 orpa6orxra -l-A6,
6 (rpy6aa yo,rauonxa) : 6 orpa6orxu,

rle j - yroJr _cxJror{euun; Ad - norrpaBr{a aa pcr[paxquro.
,{arorqrae c}ttsT ycrarroBJrerro, n qlv ,o'orrararusecxr,r cBflBarrbr co

ItrKaJIbHbIMIT MexaEI,IBr{aMr{; trpr{rrr,rMarou{r{e CITBT ycraHoBJreHr,r B crrJroBoM
trpr.lBoAe reJrecHorra.

Hauparxerrrae. paccorJracoBar.rrrrr (cr.rruan oruu6xu) c CHBT trocrytraer Ea
trpeABapr4Terrnr,rfi ycuJrzTeJrb, Saaouyrcrnr.rrerunrrft BbrtrpflMr.IreJrr,, ycrrJrtrreJrr,
MoqHocrrr u' rIa yrrpaBJr.rlloqrre o6lrorxu BJrexrpor{amrlHHoro ycr4JrrrreJrfl,
JrraK yrJIa paccorJlacoBalru.s onpeAeJrfrer HanpaBJrerrr{e BparqeEr{fl I4crroJr-
Ilrrl'eJrr,IIoro eJreHTpoABr.rrarer.s, orpa6arr,rnaiox{ero aror yroJr.

flo;nyanrouaruqecHa,E ycrarloBr{a reJJecKotra trpotrcxoAr{T Iro mKaJraM
c troMotr{bro rpexorcrreruofi cenr,cr.runofi r.rH4uxaropnoft trepeAasu, a BertrquEa
CHOPOCTI{ BAAAETC'I I]AtrP.[I}ITEIII{EM C trOTEHI{IIOMETPA YCTAI.IOBITI4 CITOPOCTII.
Touxa.s Koppenjrr.rfi ocyrqecrBJrflerc.s aHarou{qubrMr{ rrpr{BoAaMr{, rro MeHr,-
mefr morquocur.

Mexanuaur,I ArrrarorraJrrrroro Bepr{arra yupaBJr.Erorc.s c [oMorrlbro cneqflrqtrx
cr{creM rro Aarrrrrrlr Aaroqrrx r( uprrurrMaroqtrx CI(BT.

220



1,

ocuosurre,rexHuqecKue xapar(Teprrcrr{arr IIpr{BoAoB. 1. TosEocrb ycra-

rloBnu uo o6euu RoopAl4llararrt (crarlluecgaq om[6xa 6ea yueta ouu6ox Cenr-

cuuuoft uEAtrKaropHofi nepegauu) +15" * senuqura,MeprBoro xo[a'-1. C,,;f'""ru fy ("pv6rt ycra.tonna) tro o - 60 epa0lrvlut!', to 6 - 40

epa0lnun.- 3. CHopocru TV (rounan ycra}ronxa) ; Ar{atraBolrtr3r{eHe}Ir{fl cltopocrl4 rlo

o - {2-600" f cen, ro 6 - 12-600" 1cen.
4. Cxopocrl Tlt (rouxax noppexr{raa); Atratra3oE usMeHeHIIfl cltopocrll

tro 0 - 0,2- 12" 1cerc, no 6 - 0,2-2" 1cen.
5. TosuoCrb yCraHoBItI4 AI4aIOHaJIE,IioIo sepxara (Crau'ruecltatl oruu6Ha)

1-L5" + BeJII4r{IdHa l\{eprRoro xoAa.
6. NIaxcrauaJrbHafl cnopocrb repe6pocnu AIrIaroHaJrr,lloro sepr(aJIa no ocI4

,g - 60 epalf nuu,, uo 6 - 30 ePa)luun.' 7. firaauasoH rroBopora Ar{aro}raJrbrroro sepHaJra r]o q - 180o, no 6 - 90".

fI p ra u e q a rr r,r e. Bcruqr,rua cliopocrll rro ocI,L B pell(iIMe tOsXOi:l ROppeHqI'II'I I'IB-

I\{erfiercfl aBTotrIariltrccxIr n (lylrttqtu't I'rBMerIerII'Ifl yr'.na ticos 0.

flrn oupe4eJ]eurrfl rrolpaBon Ba cpeAuroro petppan-qIaro [pI4MeIre]I nonou4nr,rft

r\,rexaHr{3M. 
*Benra.rurra 

nonpaBr(u aa pespanquto Lt n A6 nepe4aerc.fl Ha rloBopoT

Aaroqrrx CHBT (crzcreua aBrolrarr,rqecnolo rraBeAenur) ra 4lr{{epeuquaJrrrllblx
ienr,cuuos (cenr,crannar r{HAl4fiaropuan uepe4aua).

flo,noxrenrae lqeJrtl KynoJra cr4r{xpo}tr43r{poBaHo c ABI4}I{eHr4fl]vII4 reJreofiorla

c [o]lrolq,blo cqerl.Io-perrralotr{ero yctpofictna, upeo6pasylolqelo cKBaropIIaJIL-

HLreHoopAtzrrarsrretreCxOualn6saauMyraJlbllbleItOopAIaI.IarLIAwzctto'
t{oqbro SynnquouaJrbrrbrx noreurlrloMerpoB r4 perlarotqrrx MarI'II{rHbrx ycuilu-
TeJrefi. Birxogrrure Aarrlrbre orpa6arr,inarorc.rl noIIraxrI{o-peJIefiHr'rr{I'{ cJIeA.rI-

trIr4MI,1 c14cTeM al\II,I.

Cyrounoe ABr4)r{errr{e reJrecHorra ilo sacoBoMy yrJry ocyrqecrBJl.Eerc.fl cI4Ir-

XpSEITLIM IIBI{IareJIeI{, Xoroprrfi III4Taerc.fl OT IeIIepaTopa CTa6l4ilr,Hoft 'IaCrOrrI
riua C.I-VfI (Hecta6uourrd"ro fiBapqeBoro reHeparopa cocraBJl.Eer (2 

-B)'
. 10-?).

[.nx uoa6opa uyxruofi cxopocr]l ABr.r]neHr4.rl reJlecrorla to t lr 6 uprz Ea6rro-

ASHI4I{ Ba rrJraHera}llr ra Jlynofi r,rar\reH.flrorc.rr qacrorbl, or Koropr,rx trI4ralorcfl cr{E-

xpoHHr,Ie E Jler(TpoABrrrare JrI4.

,1.05 m
62m
3Am
4m
8m

16,6 ,lt

t0,4 n
7,65 u

4,95 n
aflB6rcora6amun:... 28u

5. EanrHs reJrecrorra

Tetecxou ycraHoBJIeH B rpexarall(uofr 6amne (pr,rc. 8). Brrcora tropeceqe-
flttfl oceft TeJrecmoua Lb ln, or ypoBug aeMJrIr, qro o6ecueqr4Baor ero troJlox(elru,e

Bf,e rrar46oJree gecra6ranbrrbrx trpuoeMHbrx cJrooB arMoc{eibl.
,[,nx uancraMaJrblroro cull]r(euufi TetrJloBbrx troMex or crer{ 6aInsu oHtr Ba-

IquqeEbl oT HarpeBa coilEesEDrMu JIyqaME CtrCTeMOE 1\.IeTaJIJrI4qeoa[x ]I(aJIpBtr,
o$pailerrHrrx ctreqlraJlbnoft turauosoft 6enofi npacroft.

4. Odrywe cBe[eutr.fl o reJrecnotre

O6quft.,nec reJlecnola
Bec.uogrrxroft qacrn

Bec rpy6nr
Bec rnasuoro BepRaJIa

Beo rflasroro BepnaJra B orrpaBe

O6qafi Bblcora (upra aeurntroM troJIolI{eEI{Il tpy6tt) .

,(nr,rxa rpy6rr .

Paguyco6MetasustPY6u ....
Bucora roqrrl trepeco.rertlr oceft TeJlec$otra or ypoB-
rrfl lroJra [oAr(yIroJIbHOrO sTaEia
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. Puc. 8. Balrn.n reJrecfiofla

[ ltyuon 6amur.r gnofinoft c retrJro[rBoJrr.,rpoBarrHoft BrryrperrHeft troBepxgocrbro
u [pur{yArrrenr,noft BerrrraJrfqrreft uporuextyroqHoro trpocrparrcrna. Buerunss
IroBepxHocTE r(ytroJra oKparlreHa rr,rranosofi Hpacnoft. Illenr KyrroJra Bar(pbr-
BaeTcfl aa6panou. Bpaqeurae HyrIoJIa crzrrxpour{BupoBarro c ABr4?fiegu.flMr( Te-
JrecKoua.

-Ha6nro4areJrb,a.r reJrezfiRa, ueo6xoAr.mrafl trpr, pa6ore a {onycax Hecuuta
u ltaccerpeua, a ran[{e AJr.a rexH[secxoro o6cnyrxuBarrr{.8 ier""xoou, ycra-
rroBJlelra IIa r(yrloJre (puc. 9). Oua lroxet ABlrrarBc.E rro ympetrJrerrrrbrM rra HeM
peJrBcaM, troArruMarbcfi troqrr4 or caMoro rroJla tr AO Bepxa troAnytroJrEHoro
upocrpalrcTBa, troBopasl4Barbcfi rr BbrABurarrca. Haxo,q.Ecb rra RyrroJre, TeJrelr(-
I(A ABIIT?fiETCE BMECTE C Htr{M, trOETOMY trPU }IATI4qUI4 CIIHXPOHI,I3AqUII HYIIOJIA
c reJlecftotroM ee trepeMelqerllle Bo BpeMfl ua6nro4enzi no oruomegr4ro r( reJre-
cItoIIy HeSHaqrrTeJIbHo.

B 6amne pacrroJrararcrcfi Bce ueo6xo4rarurre Mexarr{aMbr AJr.fi o6cnyxtuoauux

u2

1

w
i:W



Puc. 9. Ha6mogareur,Has TIJIonIaAI{a reJle'

cItoIIa

reJrecHorra (crzcteur,r uplino4on 6aurtur,

MACJIOII{TAHI,I-E AJIfl TI4APOCTATNAIECHI4X

rroAltrr{rlHr4r(on r,r t. 4,.), a raKil{e I4 rdc-

ToqHIdHId ero DHeproIIldTalll4fl .

B 6arune rlMeercfl p.rrA BcrroMora-

reJrE Hbrx uorterqenufi : {otorp a{ucecfi a'{

,na6opatopufl , rlo]\[etqell4e AJr.fI AOnoJI-

rrr4rerbHofi arnaparypbr {omyca ny4e,
fior\Irrarsl ua6,'rrogareneft ra 4emyput'lx
orreparopoB.

Alrouunr.'rpoBallI{e SepKaJIa rrpor{3-

BoALITc-rI nne 5aurnra B crleqr{aJlbHol\r ilo-
r,letrI,eHl{Id (sAantau BaHyyMI'Iorl rlloo-Pa-

Topr4r.{ Id olrl4rlecHofi r{acrepcnofi)' llo-
eToMy AJIfl rparlctroprI4poBItIr sepI{aJl

rt Apyroro r.rlllieJroro o6opy;lonartun
s 6auue lrMeerc.rl nra{t rpyaorloAberl-
rrocrbro 14 m, xoropr,rfi lrolnet AocraB-
nrrr, o6opyAoBaHl4e na rro6oii a'ra;ri

6aursu. flpoextupoBaHl4e 6aurrrn ra ny-
uon a 6r,rno Bbrrlo JIrIerIo Jleuurlrp aqcnrnlr

orAeJIeHrreM fI4fIPOHI'II4 .(uanrturfr'-
apxr{renrop A. X. Euuxeen)'

Mafi 1971 r.
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AfiAAEMUfl. HAYIT CCCP

I{SRECTIITfl ITPbIMCI(OT ACTPO@}I3I4qECHOtrI OECEPBATOPIII

Ton Ly, 1,976 r.

CIEITTPOTPAO iIJIfI IIETIOABI{}IffiOTO OOTIYCA TEJIECTIOTIA
II}I. al{a[. I. A. IIIAITHA

A. C. Bacu,rrres

llpnne4ero omrcaEr{e cnextporpa{a AJrfi EerroABr'rxuoro tponycu ,a*"r,oou ,rM. aRaA.
Illafisa. B cnentporpadte ycrauonrena gr{paxqr.rouHarr pertrerr{a pa31repoM 28 x 2g cn*.
tril,r'rerorcs rpr,r cilreEEr;Ie ItaMepr,I, AarorqEe cpeAEr{e.nr,rireliRrre4lrcrrup"rnro, 1,6 40 L2 a,lnt.,y
ll i{ErepBaJre /{rrrrrr BorIIr 3300-7500 A, B cnexrporparfe [pur{erreuo Soroa.negpr,rqec6oe
rfiAr.rpoBaELIe,

(louDJJ sPECI'RoGRAprI oF TI{E 2,6 t\.IETER SI{AJI{-TELESCopE, by ,4. J.
Vasilieu' - Coude spectrograph of the 2,6 meter Shajn-Telescopc is describecl. A 2g x 29 cmz
dillraction grating is used. Three camcras cover the dispersion range 1 ,6 to t2 A/mm for wa-
velengths 3300-7500 A. A photoelectric guiding system is provided.

--- 9"u*.1]rj-lp.a{ (ACn-l4) grrn HerroABr4}nHoro {oHyca reJrec*orra r,rM. ar(aA.
IIIafiua (3TilI) Itpuucxoft acrpo$uanvectofi_o6cep"uroprzIa aH CCC]P "rr*;;Jleururpa4cnr,rM onrtrno-Mexa,r{rrec*rzrM o6r,e4rzHenzeu fnouol ;,il;;;
B 0l(ctrryaraqI4IIo B 1967 r. On npe4uasEaqeu AJrfl r4ccJreAoBagrr.s crre1rpoB BB9BA
c BbrcoHrrMll Al{cuepcu.flMra. Texnusecfioe BaAarrlre 6ruo paapa6orauo' nonren-
rr{Bor{ HayqHbrx corpJArrr{xon l(pr,rnrcxofi acrpo{raauubcnbfr o6cepBaropr{r1r
rr npoeHrrilponq,uxon JIOMO. Er,ra _y-ureu olrblr crpor{reJrr,crBa r{ a6crrJryara-
r{r4r4 ctrenrporpa{on fIanouapcHoft, Mayur-Br"ncou6scxofi, JhancHofi o6cepna-
ropf1a CIIIA uo ouy6nrznonarrurrnr nlarepr{aJraM.

..Hapx4y c o6qr.rlnr tpe6onaruraMr{ r( pa,perflarcqefi cnoco6nocru, nraueft-
uoft 4r'rcuepc\n u ApyrI4M orrrlrsecnr.rM, TexHr4qecxrrM r{ ancrrJryarar{rrogrrblM
trapaMerpaM 6rr"nra csopl{yJrr4poBaHbr cJTeAyr0rqfie cneqr,raJr"rn e .pu60BaHrrfi
H norrcrpynqr4r4 crrenrporpa{a Hy4e:

1) uaxcuualrbuoe zcrroJrbaoBaHfle cBeroBoro rrorona, co6r,rpaerroro reJre-
cKorroM B raao6panter{rze BBeBArrr rra BbrxoArroi.i rqenu 

"rr"rrr;po"purta;2) o6ecueueur,Ie Br,rcorocra6ranr,uoro rer{treparypHor.o pe}r{rrMa Br{yrprr crre6-
rporpa{a TIJTeM rerrJrorrBoJrrqlnrl rI reprrerr4aar{}rr4 BHyrperrnero o6:renra ctren-rporpa{a. Etenarelr,uo coBepmeuHo ucnrrosr{rr, rrprrcyrc:rsr,re ua6fl1gannary
BIrYTpr{ ctreHTp orp a{ a nprz trp oBeAeHI,rrI ua6nro4enrz fr. unu uoAr.oroBr{re Jrbrrbr xpaoor;

3) uosuolltuocTb l\roAepHI,IBaI{I{I{ tryrer{ AotroJrHeur4rr r4 paBBVTr4fl ocuosgoft
r(orrcrpyr(qr.rE;

4) noauoninocrr, ycraHoB^r4 B SoHyce fiyAe Apyroft aunaparypEr, a ra*lr{e
rrpoBeAer{r4e sH0trepr4Me}rroB, cBfl3ar{Hbrx c paapa6orHoft uosbrx npn6opon, 6ea
HapyrtreHr{.rr rtre Jro crr.ro crr{ o cuo BHo ro upra6 op a ;

5) ynpan.rreul4e r4 r'racrpoftxa cnenrp-o"pu{a AoJrlr{Hbr 6r,rrl upocr6rMr{, qeu-
TpaJrtrBoBaHI.IbrMI{. Bpeux rIoAroroBItI{ H na6nro4eur.rfl M AoJr?nHo' 6111, cBeAeHo
K Mr4Hr4MyMy.

B coorsercrBrrrt c D'rt4uvr tpe6onaruaanrra 6rrlra trpr4rrfira cJreAyroqa.rr r{og-
crpyKTr4Brra.fr cxeMa ctreHTporpa{a: ropraaouraJrE,rrafi BxoAr{a.E q,eJrb ra HoJrJrr4-
Marop troMeqarorcrl Ha [poAoJr)fier{lru uorxpuofr ocra reJrecftor]a, trJloc1ocrr,
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Ar,rc[epcuu Beprr{KaJrbrra 14 coBtraAaer o Mepu,quorraJrbHoft trJrocfiocrbrc TeJre-
cnotra; {ororpa{uuecnr{e r{aMep},I pactroJrox(e}rbr BeprrrraJrbrro tr BBoAflTc.rI
n pa6ouee troJroffieHrre trepeMerqeEl1eM B HatrpaBJretruu BatraA - BocroK. TaHurra
o6paaom, ctrenrporpa{ rioryuzrcfi (roEHrrM)), pacnoJro}HeugnrM B Mepr,rAr4o-
nalr,uofi IrJIocHocrI{ 6amura reJrecHotra, a c BocToKa I,I BanaAa or ero rqeJrr4,
B IrpeAeJrax qr.IiluuAplarlecxoro Horrrypa 6aruura, craJro BoaMolr(rrbrM pacrroJro-
iItI{Tr, otropnnre u,narsopMbl AJIfi AotrOJlrrr{TeJrr,rlbrx ctrenTpaJrr,Hr,Ix upu6opon;
raeo6pameuze BBeBAr,r rra rrx BxoArrr,re ycrpoficrna uarpainaerc.E AraarogaJrrr-
rrbrMr4 SepnaJraMr4, BBOAr{Mr,rMr4 trepeA nxo4uoft rqeJlbro ocHoBHOrO CtreHTpO-
rpa{a.

fJralxe rrp r4BoAfl rcrr oc]roBHbre xap anrep r.rorr4r(rr ctrenr p orp a$a.
t. ooHy.cuoe paccrorrHr{e cr4crer{Dr Hy4e rerecxoua 104 006 nao; cserosoft

.,[rraMer-p o66eHrrzsa reJrecfiotra 2600 nn; orHocr4reJrbHoe orBepcrue 7 : 40;
2. Ocnosuafl AudpaxuuorrHa.fi Derrrerna: cserosofi DaBMen 280 x 2gO n.m:ar 4u{panquorrHa.fi perrrerna: cserosoft pasMep 280 x Zg0 nn;

qr,rcilo rrrrpr4xoB sa I nn 600; pa6ouze tropfiAxr4 II u III.
3. Brrcora nxoguofi rqeru 30 Jw.hL; fi\lp.,*a pacKpbrrr{fi qeJrr{ o:r 0 4o 1,6 nn;

roqHocrb pacrpr,rrr4fl 0,002 nu.
. . lr_ (DoHycuoe paccroflHr{e Bep*aJrr,}roro c{epuuecHoro KoJrJrraMaropa
'J,1245 ttm,.

5. onrra.recxrapl zcnareJrb: rroJre BpeHrrfl 5'; yrronoe yBeilr4qeHrle 3G0 x.
. -6. B,ayarr,urrfr rr{A: yrJroBoe uoJre Bperrr4.rr 40"; yaenwqeHr.re treptrcnotra
4,5 x; yuroBoe yBerriqeHr,te 1BB0 x:
(Dororpa{uqecnr4e HaNrepbr lllura4ra oxapanreprraoBaHrr n ra6r. l.

Ta6rr.rqa t

(Donycuoe pacc,roflu.fie, il,&t,

Orsocr4Tefirsoe orBepcrrre
Cpegrax nuuefisas Arrcrrepclrfl,
Alnu

Arrn -III nop.EAfta (3300-
4850 A)
4rr -II ropaArta (4800-
7500 A)

Paaneprr laoilfl, ntlrl.,

Pacxprrrue nxoguoft r\e:l'v, tn.fit

DD''

L :'1.2

1,6

2,4

540 x50
0,065

1.324

1. : 4,75

4

6

24 x1.5

,L6

692
4. : 2,45

B

t2

4,20x1,5
0,32

I.[pIan^e4euuue BeJIITIIIIHLI pacnpr]rrrfl IrIeJrr4 AJrrr xairi4ofi r4B naMep coorBer-
crByror 0,02 atn na $orouacrtrrur(e, a orrrocrrreJrr,Hoe orBepcrr{e r(a}rep Aa}Io
tro rxr4pr4rre 4rz{parqraouuofi peurerHu2B0,u,ac, r. e. B trJrocHocrr4, rreplerrAr4ny-
lnpr.roft HarrpaBJreHI4ro Arrcrrepcur.r.

onrllsecnarr cxeMa cuexrporpa$a ACII-14 raao6pa;rieua Ha pr4c. 1. Itarrrepa
J\ll 1 raueer cr{erq,eHr{e troJrrr Ha 200 .u,u r( BatraAy or Beprr4nanruofi ocrl, sio
troBBoJrI{JIo ug6anr,rrr,c.s or aHpa}rr4poBarrr4fi KacceToAep}riareJrer,r cBeroBoro tro-
roKa, r4Ayltrero or 4r,r{panqr,ronuoft pemerHr4, r.{ rp r4r{errr{rb {orounacruuxy
ruraprar'rofi 50 ar'n, na noropofi MolrrlIo c{ororpa{upoBarr, pflAor\r qerr,rpe [or-
HbIc cIIeHTporpaNtMIiI, cocTofltql4e I43 crleltTpa BBOSIIJ, crreHTpoB opaBlreur{g,
crrer{Tpa rta;nrz6ponnra, rlrrtrr Bocer\tr, cflenrpoB 6ea cuexrpa Ha;rra6ponxrz. (Do-
r{aJrb}ILIe rIoJIt{ y HaIvIep llllua4ra rrJroc(r,Ie 6narogapn rroJreBr,rM nrauaau. Bce
HOppeItI{I4O}IHLIe trJIaCT}IHbI I4 troJIeBLIe JII4I.IBbI Kal\{ep I4SIoTOBJIeHLI I43 yBI{oJIe-
Boro orlTuqecHoro creHJIa. B ra6l. 2 upusegenbl rroJro}Iiel{rzn Ar{paHqr,ronnoft
peruerltl{ I{ MapHIr cnetotpranrtpoB AJTrr paaAeJrerrr4fl graspanqraoHrrbrx rropflAnoB.

8 l{anecru.q l(pr,rMcKoft o6cepnaropllu, r. 55 225
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Max, ortaaaJracr, AJrrr Bcex Halrep l[Ilrra,qra rre ]rr4irie 60-70 ,rruuvfi Ha rllaJrJrr.IilIerp
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Pnc. 2. O6qllft nra4 6aurrr,r 3TIII c mrxnori croponbr

Crure cteurr trpucrpofiHrr cJroll{eHbr r,ra HaMH.E c HraBnoft l.errJronpoBoAHocTbro Ii
flBJr.ErOrC.fl XOpOIIIefi rerrJror.{3oJrflr{r4efi floMerr{errr4.fr crrenrporpa4;, orAeJ]eHHOrO
or coceAHrrx uolt a rqeurzft HanrrraJlbHblMrr cTerraMr4 c raru6ypnr,rMrr [poxoAaMrr.
flpe[ycrvrorpeuo HorrAlrqrrour{poBaHue Droro noMerqeHrrfl .

^ Paspea c[exTporpa{a_uo MeplrAlrouaJrr,sofi unocHocrr{ tror(aaau ua prac. 3.
Cnextporpa{ ne uueer o6br-ruoft MerarJr[qecxofi crauragbr, Tr ero y3Jrr,r cMoH-
TtrpoBarlbr ua meneao6erorrHoM KapKace cTeHAa 7, COC:ranl.arcqero eAr{Hoe qe-
Jroe co cBortM {yu4alrentolt, xoropmft orAeJre}r or {yuAalrenros 6amHr.r r{ TeJte-
cHotra.

Ha nepxneft rneneao6e'roiruoii urar$opMe EaxoArlTcfl roJroBHafl qacrb c11e11-
rporpa$a 2, cogepmaulan rqerreBoe ycTpoficrno .?, cocro.Eruee ua nxognofi
tr{eJrr{, orrrr4rrocKoro pacuupr{TeJrfl cfrer(Tpa, cr4creNrbr crreHrpa Hanu6ponrz,
cr{crer{br cIIeHTpa cpaBHeHr4fl,_ Cner:onpr.telrnoft qacru $oroarcnonoMeTpa u.
BarBopa; npeArqeJreBoro ycrpoftcrna 4, Horopoe cocrour trra oflrr,rsecxoro rncxa-tela, {o:roalleHTpl4qecxoro r4 BI4ByaJIbHoro ruAoB, orrrl4qec6oro Ho1{flegcaropa
Bparqerrr4fl floJrfl r{ e.flacrra.ruofi 6nen4rr 5, vaotupyroqefi cserosoft xurao creix._'rporpasa or uoMeqeHrar. ,(,nr.Iocryrra H nxoAuoft tr{eJru cleHrporpa{a, c rleJrbro
ycTaH_oBnu pasruarHbrx ycrpoficrn ulrr,t Ailfl peMoHTa, npeAqeJreBa.fi rracrB MO-
lxer 6rrrr, cABr4,yra ro HanpaBJr.Erorq,r4r\4 ,a tbO ** r< iene"xory.

Ha crauzue rononnofi .rairz'ycrauonreu cy,tropr 6 c ausparquouuofi pe-
rrreTHoft, Itoropa.fl. pacrroJrolHeHa ropr,rSoHTaJILHO, OnruqecHofi noBepxHocrr,ro
ant'ra. Oupana 4u{parquonnoft peruernra cua6xrena czcreuofi crarrrqecxrr orrpe-
'qeJIrlIMbIx olop, ycTpalrflIolqrlx BpeArrbre uporrz6r,r peurerKrlr. Honnraruarop Z

8{: 22,7
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Puc. 3. CxertarrsecHuft paapea cuerrporpa{a ACII-l4 B MepllAl'{oEanr'uot nrocHoctra

yCTarroBJreH onoJro ocrroBalrr4.fr HanJroErroft ,IieJreso6eTol{Hoft 6arltl4, I,lMeloq,efr

np OAO JILHbIe Mer aJI JI[seCHI4e II atrp aB JLsmUII4e.- 
Brrray lloMelqaerc.fl csepuuecxoe sepl(aJlo 8 nfleocesoft raueprr IIIuIa4ta

N 1, ero Itaperxa otrI4paerc.fl rpel\ffl poJII4KaIrI4 Ha peJlbcoBble otropbl, tro
ItoTopbrM B cJrysae IIepeaJrlolrtrrlr4poBaHI4.s ]\{o}rier 6r,r:rr, nr,rxaseHa r43 cTeIrAa Ea-
pylr{y AJr.fl AeMor{ra}r{;. B nacceruoftq,acrv HarrepLr N t (9) troMeTrlaercfi {oro-
trJracrrrr.rna r4Jrr4 trJreHra. Itoppenqr{oHr{afl rJracrr4Ha KaMepbr i\i 1 (70) I\[o]fier
treper{etqarbc.s B pa6oqeo I,r Hepa6osee rorolrerlr4.s tro HarlpaBJInrcEI4}r rra crarrtr-
ueiouoBnoft .racr[ crrenrporpa{a. B uponce}riyrne rre}ItAy qIa$paHrlr.roHHoft pe-

rrrergofi r,r Haccerlroft qacrblo r(atrepbr J\li t ua peJrr,coBblx IralpaBJr.flrolu,I4x r{oryr
6r,rr:r, ycrauoBJleubl IlonepelleHuo ABe cBeTocln,,rr,rnr,re Ha[{ep];I IIIuuAta J\t 2- u 3.

o,qua"ze :uux 77 - ,,orepa N 2 - BrrAHa Ha plrcyrrr{e. vcrauosxa B pa6osee
troJrolneHr4e Koppexqllollttofi uracrrfltl ItaMepbl N l,Xarrep N 2 ra 3 npor,rano-

AIITC.fr nprr noMoIqII DJIeHTpOnpI4BOAa, ylpaBJIfleIIOIO [epeHJIIoqaTeJIeM Ha

tryJrr,re ytrpaBJreur.rr cuenrporparfonr.- 
IJo4xb4l,r Ho BceM qacraM cneniporpa{a nuytpra crerl4a o6ec1re'Iellbl a,Hyp-

E[rMrr rpanaMr{ r,r trJrorqa[nar{r{ 12, i3, -Za. C"apyi"r4 creHA cl]exrporpa{a I o6-

Irrr{T cJroeM TetrJrorraoJr.sr\uyt lt repMerr{{ecxrr Saxpbrr. Ha cny'rait pelrollTa ra

Uepeo6Opy4oBagrr.fl crrer(rpolpaSa r:eunouaoJlrlltrI{.rl cTeIIAa C ceBepa, 3atraAa

I4 Bocrol(a BblrloJlrreila B slrq6 6ircrpocteugl;rx trarleJleit r,r 4nepefi. Bepxuax
trJlrrra CreHAa II Kopnyc IoJIoDIlofi sacr1a cIIeI(TpolpaSa uruelor_ycllJlelIuylo TeII-

JIOI{BOJI.flqI{Io, CoeAlalLtrrcqyloc.s C TeIIJIo}lBoraqraeft cre}rAa. TaHlrn't o6paaolt,
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Becr, cner(rporpaQ oAer cnJroruHoft renror.{BoJrflrlrroHrroft o6orosxofi, upranfl,r-
namuleft H ocrroBar-rr4rc $yu4aueura crerrAa, u crporufi reMrreparyprrr,rft pextzlr
ero BHyrperrlrero [pocTpaHcTBa rre ]rapylraercfl Aa]r{e B t{oI{eHT 3apflAKI,I fiac-
cerarfla l{arlep IIIuuTlra uepes ne6onb]rrrre Jrronfi 1.5, .16,77 c repneu4qecnrrM}I
Hpllrrrltarfll, ralt fialt [poqeAypa aap.flAl(Il (ra.nra raarrealer.r]rfl HacCeffir) [porao-
xoArrr Becbl,ra 6rrcrpo.

C eana4a r4 Boclolta or lo"rroerrofi saclrt crrenrpolpa$a pacnotolr{elrbr }r{e-
neao6erorrnble rIJrIdrbI, rrl,Iercqrre rre3aBl{cr4r{r,Ie $yu4aueurlt, }Ia IrI{x }[o]Itlro
pacrroJro?rirrrr, l\pyrr4e upu6opr,r: cnenrpouerp, ourelrur,rft cuexrporpa$ -r4 rlpoI,ISBol{I4rb sltcnepuMeHraJrbIIbIe pa6orrr c orLIrHIJrrr4 ItorrcTpynl{r4tr}rr{ paB-
JII4qHLIx cBerorIpI4erIIrI4noB. Cserosoft nysoH rra 6ononrre upu6opr,r uotrier 6rrrr
IroAaIr ArraroHaJrbrrbrr{r4 3cpr{ararrr4, BBoAr4}rr,rrTr,i IIepeA qeJrr,ro ocrroBHoro
cuenrporpar[a.

B 4arsneiiurerr crenrparsnr,rfi Ardanaaorr cnonrporpa{a rrotrier: 6r,rrs pac-
Ilrrrpe]I B croporly y.nr,rpadtuo.rera Ao 3000 A BBeAerrldenr B r{or{nJrexr nBaprleBr{x
{ororpaSrauecxrlx I(ar{ep, ralt HaH orrrr4rra rrpeArqe.rreBofi ra rqe.nenoft uacrefi cge-
Jrar,ra r43 rrJraB Jrerroro r{B apr{a.

B Itopnyce roronnofi qacrrd rrpeAycnrorperro Mecro Ailfl ycrarioBnr{ AorroJr-
Hr4reJrbrr;rx gradtpanquonHr,rx peulerox 1B ru I'op14BorrraJrr,ur,rx {ororpa{uuecHux
Harrep. FIa c'ranr,Hr,rx olopax uart.nouuofi 6anxu crerr[a r{oirr]ro ycrar{aBJrr,rBarb
AonoJrHI4TeJII;IIbre ItoJIJII4MaTopbI c paB.trIauIILIlrr,r r[oHycnJ,Il\II4 paccTo flLrufl.Mu.

Bce yupanlelrl{e reJIecI(oIroM Id cnenrporpa{onr ocyqecrBJrrrerof Ar4crarr-
qr{oIIIIo oT rryJlbra yrlpaBJreHI{.rI 19 u c uecta na6rloAareJrfl y or(vJrflpoB Br4-
ByaJrbrroro rrzAa r{ r4cnareJrfl. ,[ocryu K BapflArrLrrf Jrronar{ J_5,16,77 {ororpa-
Sra.rocnrax Har{ep o6ecuesen a}r{ypr.rLu\{r4 rparrar{rzr r4 rrrorqaAnamu 22.

,[,na pa6or uo nepeo6opyAoBaurrro rr MoAeprrr,raaqr4r4 cnexrporpa{a r{rreercfl
Hot{nJreHT cneql,IaJlbrrblx rrpr4cnoco6rreurrk, npan6anna 20 rpyeonoA,betrrrocrL,ro
7 m (ee HpIoK Aocrl4raer rroJra rrepBoro orama) r.r rarrr, 27 rpyaouoAbeMr.rocrbro
2 m., xoropa.rl rIpeAHaBHarIeHa rJraBrrbrlr o6paaou AJrfl Tpalrcuoprr{poBnrl Bep-
'r{aJra Kan{eprr N 1, Becflrqero BB0 ne.

Ha przc. 4 raao6parxena orrrr4qecnafl cxeMa lpeAu{efleBoro rr ntreJreBoro
yc'rpoftctna. Sarqratnoe onno 7 r4aoJrr{pyer crrenrporpa{ or nole6anrafi reuue-
paryp6l BoSAyxa BHyTpI'I reJlecr{Oua r4 npeAoxpaJrfleT orrTr{rrecHr4re AeraJrr4 or
3arpfl3Helrl4n, Ectu BepKaJIo orlTl4qecHoto r4rcHareJrfl 2 nne4eno n uolorneurae 7,
ro raao6pantelrr{e BBeBA npoer{Tr,rpyerc.fl Ha cerny onyJrflpa 3 racHateJrfl, neperrpe-
crr{e r(oroporo orrrr4rrecr{rr corrpf}rreuo c Ilerrrpo}r nxo4rroft trytw 4 cnexTpo-
rpa{a; ecJrrd trocJre r.raBoAnr,r BBeBALT Ha rrepexpecrr4e r4cxarera aepnaro 2 o:r-
r(I4HyrD B rIoJrolHeHI{e II, ro SBeBAa ol{a}I{erc.flrotlHorraqeHrpenxo4uoftrqeJrrr.
IlpanrrzHa rIoI{aBaJIa, rITo Becb r{IartJr rrorrcna, oroffiAecrBJrerrr4fl r{ HaBoAnrI
SBeBALr Ha I{eHTp nxo4nofi tr{eflI,r c Ilorlotqblo oilTl4alecrtoro rdcHareJrfr o6r,rqrro
cocraBJrfrer 3-5 aruru,.

Sepnanrnr,re uolrtrr nxognoii qeJrr.r raaroroBJrerrrr r,rB rreplriaBeroqefi crarru
r4 aJIroMI4r{I4poBal{br AJIrI rloBr,Ilre}rrrfl rrpoHr4qaro[1eft cr4Jrr,r BraayaJrr,rroro u {oro-
EreHrpl4qecltoro rI,1AoB. BxoAuaa qeJrr, HanJror{erra H nonapnofi ocr4 TeJrecHorra
ua 12"30', 6rarogapn qeMy qacrb cBeToBoro [yarxa, He rrpo[reArxero ]l qeJrb
cnexTporpa$a, otpantaercfl rra [errrarrprraMy 5 nusyalbrroro r]rAa, a o6r,ert-
rlrn 6 uepenocrar raao6pall{errl4e SBeBAbI rra cerny twga 7 c fleper{pecrr4e}r, otrTr{-
qecfir{ corrp.flir{eHrrbrM c qeHrporr nxo;1uofi qeJrr4. Ec.ur,r uenranpr,r3My noBeprryrr;
B troJrolr{eHr4e I[, ro cner.osoft tryqon rrorraAaer n o6r,e(rras B Soroenenrpuqe-
cnoro rrrAa, xoropr,rfi fiepeHecer rzso6pa[teuile BBeBAbr 14 Ilerrrp nxo4nofi ulenn
rra TIeHrp rroJryAncrroBoro Holria 10 uogytnropa 9. Jkzuaa cDa6pu 11 crpour
raso6patrienue spaqna BLIxoAa cr4crer{r{ na {oronaro4e {oroyunonturewt 12;
Saulrrrl'Ioe crel{Jro 73 sntecre c ;nranaoft Oa6pr,r Barqr4rrlaer rrpeqr43r4orrrrbre rrolI-
IrrIrrIIIrlItId t\{oAyJrrrrop a or cryrrafifloro Barptrg]rerrrrfl .

Ecrra aues4a rraqrrer yxollrrrb c r{errrpa nxo4uofi rqeJrr.r, ro x{oAyJrr4poBan-
urlit caeroBofr noron, npeo6paaonauurrfi B DJrexrpr4qecnzfi crdrrraJr Soroyuuo-
}r{r,rrerreM }2, 6ygw repeAarr uepe3 ynpaBJr.rrroqee aJrer{rpoHHoe yctpoficrno
rra eJrenrpoABr,rtareJrr4 npr{BoAa [oBopora urocr{onapalrelr,rroft nnapqeooft
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Pnc. 4. Onrr.recnas cxeMa roJroBEoft qactr,r cnertporpaSa ACII-14

IrJracrr{Hnrr 14 ruga r(yAe, r(oropa.fl, rloBoparrl4Baflcr, orHocrareJrbHo AByx BBa-
rrMuo rreptrenAr4nyJr.rlpuux ocefi, yAepxrrr sBeaAy to.iluo Ha r{er{rpe axognoft
rq,eJrlr. Ynparnarn nprrBoAol\[ rrJracrr4Hnr{ rlrAa rrpr4 Br{ByaJrbrroM rr{Ar4poBarrrrfi
Mo)nuo r(Horrr(aMr{ rrepeHocrroro KJraBrrrlrHoro yer:poftctna, na6lrogafl rlprr eroM
aa aneagofi B onyJr.rrp 75. Ilpzaua 76 xolruencaropa Bpatqeul{rr raao6parxenzn
pac[oJro]r{ena flepeA nnacrrauxofi rupa. Ona llaroroBJreHa rrB AByx RBapIIeBbrx
r(oMrrouel{T, coeArrHeHHbrx Me}HAy co6ofi orrrrzsecxrzM r(oHTar(ToM; yrJlbr Me}il-

Ay orpaffiaroqrrMll rpaH.EMtI paccqr4TaHr,r rar(r{M o6paaolr, rrro rrprr BnJlroqe-
Hr{rr rrprraMbr s ceeronofi fiyqox zao6parHeulze BBeBALT I{a IqeJIIa ue pac{oxycu-
pyercfl.

flnx nolrneucaqr{rL qacoBoro Bpaqenr,rr rzao6paxrenz.fl rra BxoArroft q,eru
rrJrrr ygepmaurr.fl Benropa aruoc{epuoft 4ucuepcurr BAoJTL IqeJrrr [pI4BMa Mo]fier
aBToMarl{qecnrr floBopaqr{Barbc.E oir cJreAflIqero [plIBoAa, Ecnu ueo6xo4ralro
troBepnyrb zao6parnenue na 4ouojrnr,rtem,ur,rfi yroJr, To oro rolr(e AeJraerc.fi
upuauofi KoMrreHcaropa. TaH Har( Ha reJrecnore STIII ecrr ABe crzcreMbr nyAe
(c o4uzrr,r trJrocnlrM BepHaJroM - (Itopornr{ft ryge> - v c rIeTLrpbM.E trJrocKIrIMtr
BepfiaJraMrn - (AJrrrHr{brft Hy4el), To B correra:ntrvt c r(oMtrerrcaropoM BpaqeHrI.E
uao6pameuzrr o.utt Aaror qerbrpe Baprrarrra oprreuTarlrrrr ge6ecur,rx HoopAVHar
BBeBAbr orrrocrrreJrbHo EetroABrlrxnoft cucreMbl r(oopArrr{ar X, Y Ha qeJIII, B no-
ropofi pa6oraer rrz4 {oxyca ny4e. 3to o6cto.stenncrBo cyqecrBelruo Air.fl KoIr-
cTpyxqrrr4 ycrpoficrna, o6ecneurararcqero corJracoBarrrae pa6orrr Mecrnoro rrlAa
rr trptrBoAoB r:ounoft ftoppexql{r{ reJrecnolra [o qacoBoMy yrrry , r4 cxroueHulo
6, rax Kar( rlrA KyAe Molr(er pa6orarr roJlbr(o B rrpeAeJlax [oJrfl AltaMerpoM
20", ornfiolreHu.fl BBeBAbr or qerrrpa nxoguoft rqeJrlr trprr AJII{TcJIbIrbrx encuo-
Brr\\tflx Moryr Aocrr{rarb HecRo JrbKrrx MI{Hyr.
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Pnc. 5. Cxeua'r'n'recxoe ycrpolictro Horrrar{T}roro rrpeo6paaouareJr.rr cr{rrraJroR

Ha puc._ 5 raso6pameno ycrpoficrBo - r(orrrar{rubrfi upeo6paaonareJrb cr{r-
IIaJToB,- o6ecne.rusarorqee }refipepr,rBHyro pa6ory uaga riyqe-tryreM BnJrroqe-
Hr{.fl trplrBoAon rouxofi RoppeHrlr4r.r reJrecfiona npu npeAeJrbHr,rx troBoporax
IrJlacrlrHr{rr 14. Cresa raao6panreur,r cxeMarraqecnrr Br,rAr,r troJr.rr BpeErra r {bHyce
r{yAe co cropoHbr qeJII,r clenrporparfa AJrfl Bcex qerrrrpex Bapr{ar{roB cr,tcreMbr
HyAe trpl4 r'ryJreBor\{ rroJro}rieurrr,r reJrecxorra, T. e. sacoBoru yrJre I : 0h r{ cxJro-
yensr 6 :0o: crpaubr cBera r-ra rzao6paaieurzr.r o6oarra.rensi 6ynnarrul c, Io, B,
3;1- qeJrrr ctrexrporpa{a; 2 - uenrop arr{oc{epHofi gucr:epcmu; p 

-\a-paJIJIaHTrrqecrraft yron - yroJr Me]riAy rraIIpaBJrerrr4er{ Beprr4HaJTa BBesAbr
(raru nexropa arnroc$eprroft 4racnepcuu) u r{epr,rAr4aHoM BBeBAr,r; A - yro;n
AoloJrIrI4TeJIbHoro troBopora raao6pantenrag. Cruorunr,rrfr4 crpeJ]r{a}rl4 rroHaBarro
BpaU,eI{rIe zao6paltier'u4fl, a lxrplrxoBbrr{trr - Bparqerrr{e nprrslrr;t Hor{rreucaro-
pa, ueo6xoAr{Moe Arr.rr noMrrerrcarlr4r4 nparqeuua uao6panieuur. O6oauaqeuras
cTopoI.I cBeTa I4 yTJIOB AaITLI C OUI{BOJIaI{LI Bapl4ar.rToB CI4CTeI,rnr nyAe.

Cupana cxer{arldqecxr.r raeo6pa}rierr trrexarrrdBM norrraxrrroro npeo6paeo-
BareJrg cr4rlraJroB. ,(na coocnux poropa .?r,r4 npaqarorcrr cr4HxpoH[ro c Bpa-
trlerrraeM uo.na uao6paitieHu.s n sonyce xyAe. Itarrtgttfr. us poropoB cocror4r r4B
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JIByx troJrynoJrb{eBbrx r{orrranroB 5 r,r 6, 4raartorparbrroro 7, a.uextprauecnl,I I{3o-
Jrr{poBaHgbrx ApyI or Apyla. Ograrr porop ougoclrreJlbHo Apyrolol paanepnyr
loiroguuo 1ra ,roil 90". O4uu r{B poropoB NIoAeJrI4pyer HarlpaBJIeHrre He6ecuoro

r\repr.rAr,raHa I,1 roAltrrcqe]I H IIpI,IBoAy rolrKofi I(oppeI{III4I4 (Z.ff) re.]recHona no cI{JIo-

fio;rurc 6, a 4pyroit r{oAeJrr4pyer rrarpaBJle}rr4e He6eclloro DKBaropa I{-noAKJrIo-
qeH fi rrpl4BoAy ToI{Hoft Koppefiql4l4 reJIecHoIIa uo qacoBo}Iy yl.ry f. S"nentpz-
qeg1r,rft 1qyrr B IIOBTop.Eer nOBOpOTLI IIJIaCTI4IIrI IL,IAa IiyAe, KaCa.flCI] IIoJIyI{oJIb-
qeBbrx nolrranroB poTopoB nplr [pII6JII4]1{eIILII{ yrJla lloBopora IIIaCTI4}rbI II4/Ia
HyAe ft np OAOJIT,IIO A0IIy0TI4NIIJI{ sIIaseHI4 fl NI.- 

Tanuni o6paaou Bxrroqaerc.E coorBercrByroqlaft npI4BoA rolrItoii ItoppeItIlI4Id

TeJrecHorfa r{ BBeBAa, }IaxoA.slqaflcfl rra Hparo rIoJIfl rI4Aa nyAe, I.IaaIHer Irpr46JII4-

)uarbcfl CrroBa It orrrl4alecHoft ocr.r HyAe. Ifo npl4 DroM 6y4et pa6orars r.r {oro-
eJre1Tptrqecl(I4fi U.IA KyAe, yAcpiril4Ba.fl Bo BpeI\I.rI srolo npoqecca I4So6palieIII4e
BBeBAbr Ha rlegrpe BxoAHoft rleJrrr. ltorga rIJIacrI4IIa rI4Aa HyAe Bafiller IIyJIeBoe

troJrolr{egl{e, DJlel{Tpr4qecxuft tqyn nocHerc.E Arllar{erpaJlb}Ioro HoHTaxra rz BbI-

ItrrOqI4T trpI4BoA TeJIecHoIIa. ,[,na ua4einnocTll ItoHTaHTI4poBaHI{.fl I,I npeAoxpa-
IreHr{rr or troJIoMoR l\{exaHr4Brra oJrexTpr4qecxrafi rqyu BnIIroJrHeH B BI4[e III4JTI4II-

Aprrsecxofi craJrrrrrofi npyxir4Hbr c r{ouTanrrrllMrr HaHoHerIHIaHatlr{. Hoiuuyra-
qr{fl rto}rTar(ToB Ira poTopax r{errrreTcfr nepeltlloqareJrerl B cooTBeTcTBI4I{

c Bapuarrrox{ crrcreMbr rty,qe re.TrecHona.

flpaHruna tror(agaJra, rrro rrpr4 Ha6rroAerrfl.rlx ol{oJro BeHI4Ta roAflflIoseul,Ic
rrpr{BoAoB TeJIecHorIa 6r,rnae:r B cpeAlterl He qatr{e oA}toro paBa B TerIeIII4e alaca,

a y roprrBorira l\{o}Iier upol{cxoAl{rb Itoit{flblo 10-15 ]4,uH,. Ifpor4llarcu1afl Cno-

co6Hocrr, Soroatentpplqecltolo rlrAa ItyAe IIpII pacl(phlrlllI BxoAllofi rqeru 4o
0,4 nn tr{o}rter /{ocTI4IaTb 1.2*, a roqnocrb I'I{AI4poBaIII4rI He xy}lie 0,2 4l.raue'rila
ryp6yreHrHoro AI4cIta 3BeBALI.-flpu 

Br4ByaJrbrrotr u4ArrpoBarrr.rrr ltolrraltrnufi npeo6paBoBareJlb cIdrIIaJroB

Tal{}ne BDrrroJlrrfler cnou dlyutqtr{I,I, IIo Ea6rloAarerb AoJririell BoBpeM.s pearl4-
poBar1 rra cBeroBoi,i clrrHaJr rrpeAeJllrroro rroJrollielllr-fl BBeBALI, sro6ll He yrryc-
.rr{T}, ee I{B rroJrtr Br{3yaJlb}roro IrIAa. OrtaaanoCr, Bo3N{o}It}IblII TaH}Iie u TuAu-
poBaHr,Ie Bcell Te"rlecfiorlor{ B {onyce nype.- flepe4 BxoAlloft qeJrlrro (crt. puc. 1r) pacuolo;Iteua cI4creNIa cneHrpa cpaB-
rreHr4.E -17 - aepnaJra co {eJroBrJMr{ 4na{paruaun. B na.recrBe Idcroqlrrrxa
CpaBI{eIII4f IVIOI'yT I{CIIOJIbSOBaTbCfl CneI(TpaJIbI{afi JIal{Itl C }I{eJIeBHLIM I(aTOAOM

33 y;tw xeficJrepoBcnrae rpy6Hra. Tero cBerlerrldf l4crorllrldr(a cpaBHelrr{.rl rlpoe-
qr{pyerc.E r(Bapr{eBbrll o6'r,enrusoN'I 7B uepea rtoJlJrl4r[arop cfier(Tporpasa na 4r
Spartquouuyro pelrerr{y. Paccro.nurne rreir{Ay Bepr(ailar{I{ 77 aanucur or {oxyc-
Iro;o paccrorrrrr,rfl nar\rep Illnrra4ta, TaH I(aIt [rI{pI4rIa cileltrporpar{Mt; tIBJIfleTc.rI

aa71arruofi.
Herocpe4crBenrro Ba BxoAlroft rqeJrbro pacrroJroiltell 6,nom cseroSu"nr,tpotr

79, upe4naalraqeHrrlrx Arrfl paBAe.IIeHI,IrI ALr{paHqI4oIrHbIx nopflAnoB. Cne'ro-
(ulltrpr,r xopolro [pocBerJreHbr r4 r4Meror oAr4Har(oByro oilTr4qecnyro roJtIrII4-
lly - I4X r{apHr,r [pr{BeAerl6r B Ta6Jr. 2. Cltelra cBero{I4JrbrpoB npo].l3Bo4trl'tcfr
cMel]I,eHl4er[ 6.nona BAoJ]L ocrt O7Or.

Pacruupenrae cflenrpa BBeB/U,r n cner(rpa cpaBHeHr{.rI rIpoIrBBoAI4TctI Itaqa-
Hrael\f 6Jroxa cBero$I{Jrr,rpoR orrloclareJrbuo ocwOrO, or crrrlxpolruoro rrp11BoAa.

Ournqecnrafi pacrxr4pr4TeJrrr crrcnrpa Aaer coBeprxeHllo paBIIoMepIIoe Dltcnollll-
poBaHrde BAoJrrr crrenrpaJrbrrrrx trunraii. B 6roxe 79 uaxo4zrcfl r(BaprleBarr rrJIo-
cHonapaJrJreJrbrrafl rrJracrr4rrr{a 20, tto'roparl rlpI{rIerIaerctl AJrfI pacrrrL{perlI4rI
cner(Tpa, ecJII4 IIe rIaAo paBl\c,nars 4llrppaItIII4orII{IJe rrop.flAltrll'

Cucrelra cflenrpa nalr.r6poBxr4 r{Meer cBoro tqeJrr, B {oxailr,Hoft nnocnocrrz
noJrJrrrilraropa cncxlporparpa. Ha lree rra(JraAllBarorcfl cryneHcarbre octa6u-
TetrL 21 , ocBelIlaeMbre 6enntlr ucroalHl,{Itoll cBera rlepets ilap Vnt'6puxta 22,
Br,lXo[r{&fl ilraatfparna Horoporo I43o6pa]Iiaercfl ]Ia 4raSpanquolluoft pcrrlerl(c
r{BaprIeBEIr{ o6t,eruranorl 27 tepea [pI,IBI{y I4B I(BapIIa 23 u yontul\{arop cnelt-
lporpadia. flepeA BLIxoArIofi 4ua$parmofi mapa Vlr,6pr{xra oA}IoBper{er{}Io co
cscro$rarrrpauu -19 3a Ir{eJIE,Io cnenrporpa{a nxnroualorc.s cBero$untllp:.;r 24

AJrr{ paBAeJrerrraa 4ra$panUr4orrrrrrr nopfl/Ir(oB, 25 - gortotIII4reJILHIne cBero-
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Pnc. 6. loror:uag alacrr, crlerTporpa{a
I .-_ oHyrEp r.rcr(areJlfl; 2 - fipuBolia rrrAa fiyEe rr noMrleEcaropa BpaIqelIr,IE ueo6parxenua; 3 - oHyfiEp
Br.r3yaJrblroro ruAa; 4 - cBerorrprreMHrrH 6oroarefi"pu'recftoro rlrtra fiyAe; 5 - MaxoBu4 MexaHr{3ltla pac-
r{pbrTr4fi sxoEnoft qerr{; 6 - MaxoBuaro( MexaHr,rBr}ra ycralroBfira Bepr{aJr cneHTpa cpaBl{el{rrE; 7 - uriara
orrrr4qec6oro pacmr.rpegr.rfi clefiTpa; 8 - MexaEI,rBM ycraHoBrr{ cBero$I4rbTpoB, paa[eJr.ffrclqI4x gll$par-
qr.roEsble EOp.HAI(rr; I - MexaHLIBM BIUIrcaIelII4ff UpLISMbI fiOM[eHCaTopa BpaxIeHIIE I'I3ooparfieHuEl

l0 - MexaH[aM ycraHoBr{r{ AtropafiqfioHHofi peuetxia; 11 ti 12 .- HJIaBI{u[ y[paBIreHI,If TeIIecHo[oM

u ero oofiycr4poBnoft; l3 - fiJraBr4rtra rr{Aa fiyAe; 14 - nyrbT yrrpaBJreHI4E crrefirporpaooM; l5 - aracT}t'r'
xaR 6neuga; 

'6 - fiox{yx roE(Horo IIOATTETHTTHa UofiEpfiOfi OCr{ IeIreCHOrIa; ,7 - OJIel(TpOEIUIfi 6lOX {OtO-
afleHTpuqecRoro nl,rEa

{zntrprr AiIfl trOArOHftII qBera [CToqHI4Ha Kayrll6poBltfi H ctrexrpaJlbHoMy
HJracoy BBeBArI, a 26 - Hefirpailbuble cBero{I,IJIbrpLI AJIfi peIyJII,lpoBaHIa.E

trpoAoJrlnrrreJlbrrocrII eHctroBIIqIII ctrel{rpa HaJIu6poBIIII. Ars rrolyqeuras
crrexrpa HaJIII6poBRId B o6IacrIL yJlbrpa$uoJleTa trpI{MeIIxercrt BoAopoAHarl
JraMtra. I(napqenoe oHHo 28, orgeJrflIotqee Buyrpegllee trpocrpaucrBo cfiel(rpo-
rpa{a orBxoAHoftqeJrrr, ,rBJrfercfl oArroBpeMegrro cBero016opHrrxoM {oroan^c^-
nbuouerpa. Ouo otpaxraer oBoIIMII AByMfl troBepxuocr.EMrI Ha rrpms,My 2^9.

B%cnerosoroIIoroHa, IIpolIeAIIreIo qepeaII{eJIr,.ItnapqerarJIIIHBa (Jla6pu 34

rrao6pah(aer Bpaqox BbIxoAa cl{creM},r Ha {oronaroAe {oroyluuo}nr{TeJla .t0.

fraarouanr,ubre BepgaJra 37, xoropbre Mo]nHo BBoArrrb nepeA Bxo[Hof,{

rqeJrbro,. npeAnaauaqeHbl AJIE llepelloca I,I3o6pa[teHIIE BBeBArI Ha 6oHosme
crexrpaJlb;ble trpr6opbl. Barnop-cuel(rpor.pa{a 32 rnromet..pa6oratr 111460 or
py1rr, Jrrr6o aBTo;arr,rrrecnrl or Aarqr(Ha aficrroBrqru nIJIrr or {otoaHcnouoMerpa.- - Ha ptrc. 6 ror(aaaH o6Iqufi BrrA roJroBuoft qacrl'l ctre-ruporpa*-a. 

^
Ha pr,Ic. 7 upunegeu qepreE( cBerocl{JlbHofi HaMepr,r Illuugta Ni 3 paspea

B rrJrocfiocrlr Arrctrepcr{u). ttoncrpynrrrBHbllvl ocHoBauueM HaMepbr .flBJr.Eercrr

fiaperga 7 c rpelrn poJII{I(aMII 14, xoropr,tMr.I l(aMepa oflIIpaerc.fl Ha HpyIJIr,Ie-

perbcbl creuAa. Curaay H Haperxe l(pelll{rcfi ry6f,c 2 c oupanofi 3 cS_eprauecmoro

uepxana 4. Sepnano pa3rpy1{ego IIo croco6y JIaccen.s-z cBoefi c{epuUecxof,r
rroBepxuocTbro ytrilpaeTcg B caMoyoraHaBJIl4Baloq,uecfi 6amltaHra Tpex.I{HBap-
rrocraJlburrx crep?r{Hefi 5 teuuepatyprofi cra6I4ilLIBaqult troJlo}Heuuf $omalrl-
Hofi IIJIocltocrI,I.'Crepfltuu 5 mapullpuo coeguIIeHLI c flaperxoil HaMepbI. Ha-
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Puc. 7. Cxeuarraqecrzft paapea r{aMepbr N 3 r nuocxocrr,r Ar.rcrepc}ru

gexurrft noHTafiT Melr{Ay c{epuuecnofi nonepxnocrr,ro Bepxana ra 6arulraxanru
crepxtuefi 5 coe4aetcn rpeM.rr Mexarrr4aMaMr.{ paarpyafirn 76, coa4aroululm ueo6-
xoAr{Moe za6brrosuoe yczJrrde. TocHag rleHrprrpoBr(a BepxaJra coaAaorcfl serbrpb-
Mtr paAr4aJrbHbrMrl ylopaMr{ 17 c reprtroHoMtreHcaropaMr4.

Ha repxnefi ullocxocr?r Haperr(r{ pactroJro}r{eH cpeAHr,rn 6, necyrlrzfi ry6yc
7 c onpanoft rrJIacrlrHr,r llluzgra B. It cpegnrar{y npr{ tror{otr{lr clrcrer\{br c yrpvru-
Mr{ xrapurrpaMra rroABeIrIeH HacceroAepiT{areJrb 9 c gaywn Ao}rxparaMrr Mexa-
Hr{BMa SoHycraponnu 10 v 17. Maxosu'trtr 75 AoMr(paroB BbrBeAeHbr n upueuuofi
qacrr4 H acceroAeplr are Jl-fl , HyAa B cr aB Jr.qerc.fl H acce r a 1 2 . Orc.rer dronycup onrra
rrpordaBo[rrrc.rr tro rI]KaJraM otrTr4rrecxlrx I4HAr4HaropoB -73 c rocuocttro0,07 nttt
B or(yJr.Ep, ycraHoBJreHur,rft ua Barrtrr{THoe crenJro Bap.EArroro Jrroxa crerrAa.
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Puc, 8. Itauepa N 3 s pa6oseM rroJrolneurrrl
Tennor.raounponaHrrafi EBepr, creHEa orlrpbrTa. J - HaMepa llluugra N! 3; 2 - xoAoBbre Br.{lrTbr uprrBoAa
cMeHbr fiaMep Ilfuugta JVs 3;3 - oropHbre peJrbcr,r r(aMep IIIMT.TATa;4 - satqr.rrlrr,re creHJra BapEAubrx
flIoHoB; 5 - oHyJrrrp orlTl,IqecHoro uI.IAI{Haropa SoHycuponrr,r r(aMepbri 6 - oo.I,eftTuB ollTlrrrecHoro
rrHAufiaTopa sorycnponnlr r{aMepbr; 7 - costrT MecrHoro ocBeuleHrlfr; I - ABr,rraTeJrh npr,rBo[a TpaH-
cnoprr,rpoBr(r,r rrJracrr,rur,r Ilfuugra nauepr,r N-t 1

IIIyurJ otrrr4secKr,T x r{HAr{r(aropoB Hacarorc.fi Kaccerogep}ilareJrrr trporr{B
HoIIqoB {orounacr:zHnrl, qro Aaer BoBMo}nHocTb HetrocpeAcTBeHrro orcqr,ITr,r-
Barb He roJlbrto {oHycupooosEoe ilepeMetrIeHrre {orounacruHr(r{ BAoJrr, orrrrlqe-
cnofi ocr,r RaMepbr, Ho r{ ee uanrou. (Dororpa$uqecxafl Haccera cnorrcrpyr4po-
BaHa Tar(, qTo HacceTHa.rl paBlrocTb l{cHJlloqeHa. Cserosoe onHo Kaccerr,r aBTo-
MaTr4qecKr4 OTr(pbIBaeTCfl rlpr{ ee BcraBJreHr{r{ B KacceToAep}rrareJrb r{ SaHpbr-
Baerc.s trpr4 I4BBJreqeRvrfi. Axrfl Ha6[roAeHr4fl Bo Bper{fl rocTlrpoBnlt r]oJrf HaMep
B r{eHTpe lL IIO Hpa.EM CBera c rpeMf M14r{poo6r,eHrr4BaMrr. u Ha 6oHoBofi crenre
cpeAnuHa r(aMeprJ noMerqeHbr Tpr4 or(yJrflpa.

Ha przc. B nonaaana Har{epa Ni 3 e pa6o.{eM rroJro}r{eHr4rn rrprr ornpr,rroM
refrJror4SoJrr{pyrcqer{ JrroHe.
Maft 1971 r.
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3.4r_C-, Bacuntee, M. B. ,r[o6a,Lea. Aar. cnu4. Ni 329498.- Eronn.'riao6p., Ni 7,

7972 r.
T-erecHonsr. flog peg. .{m. Itoiinepa r,r E. lVhrplbxepcr. M., I4JI, 1g63, c. 15,
1\4eroA6r,acrporoMr{r{. flog peg, B. A. Xurrnepa. M., (Mup>, L967, c. g.
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AHAAEMUfl. HAYII CCCP

I{SBECTI4fI ITPbII\,ICHOTI ACTPOOI,ISIdAIECI{OU OECEPBATOPMI{

Torr LV, 1976 r.

CIICTEMA rI3 AByX BEPKAJI,
yAoBirETBOpflrotrIAfl yCJrOBr4rO [. rEpItrEJrfl

1I CTPOIO IICTIPABJIEHHAfl
HA COEPT4qECI(ym AEEPPAIIUIO

Brtnegentr roqrbre BblpalfieEl4fi AJr.fi uoBepxnoctefi aepHa,n AByxaepr(aJr6gor-r clrcreM6r,
rrc[paBJreEEofi ra c$epr.ruecryro a6eppaqrrrc rr yAoBJrerBop.Erorqeft ycJroBr{ro [. leplre.rr grr
6ecrouesso yAaJIeEEoft ro.rnra. flpoaeAeno qI,rcJreEuoe r{ccJreAoBaEr{e pertreEr.ra; rara6oree
xapar{TepEEre crlcreMbr rlpeAcraBJreEbr Ea pr4cyERax, floxasauo, qro o6rr.rso nanrgofi nape
trapaMerpoB coorBercrBylor ABe cr{creMrr. .(anrr flpr.rMeprr pacqeroB Tpex Korr1perEbrx cu-
creM, BarloqaE cEcreMr,r c 6olr,mraur,r yrJraMr4 rragenr.r.tr ryueft ua BepfiaJra, [peAHaSEaqeE-
EBre AJrE ua6rro4errafi B peuTrenoucnofi o6.nacrr.r crrenTpa.

THE TWO-MIRROR SYSTEM WITH ZERO SHPERICAL ABERRATION AND
FULFILLING J. HERSCHEL coNDITIoN, by G. M. popou.- Exact expressions for
mirror surfaces of two-mirror system with zero spherical aberration and fulfilling J. Her-
schel condition for point at infinity are deduced. Numerical investigations of these er(pres-
sions are carried out; the most typical systems are given on figures. Usually every pair of
parameters gives two systems. Three examples of system including systems with large
angles of roflections are given, these systems are intended for x-ray region.

9acro crrcreMa uB AByx BepKaJr (puc. 1) r4ctroJrbgyerc.fiKaH AJr.fl Ha6JrroAe-
EI,rE 6ecKoFeqHo yAarerrHbrx rrpeAMeroB, TaK r{ grn na6nrcAeHr4s trpeAMeroB,
pacnoJloffierrHbrx Ha -r(oHeqHoM paccrosHr4l{. tr{asecrHo, qro AJrfl troryqe}Il4ff
pe3*trx uao6p_axeuzft na outzqecxofi ocu Heo6xoAr4Mo BbrtroJrgr4rr, ycJroBr{e
[. Iepme.ra [1]

Ul 4t
2sin(u'12\ - t '

cora rraAeHr{fl Jryqa, r4Ayn{eto napaJrJreJrbrro otrTr4qecHofi. ocu, rra nepByro IIo-
Bepxuocrr, cr4creMbr; u' - nocre4uzft yron crlcreN,rr{ (pzc. 1).

Vclosrze ,(. lepruenn rrBJttrercn ueo6xoqrzlrr,rl{ ycJroBr{ex{ }rcnpaBrrer{r4n c6e-
pauecnoft a6eppaqrau Ha_ ocl,r cllcTetrIbr npr4 paailurrrrbrx rroJro[ielurrx [peAMera
(nrurouaa cr4rcrelrbr c 6orsrurzurn orrrdcrreJrr;rrbrrrr4 ornepcrranura), irpronan
f' : l; rorAa raa (1) floilysrdlr

(1)

(2)
ar _4

2 sin \u'12)

flouecrral,r Haqaro 4exapronofi cr4creMr,r HoopAr4Har n Sonyc I cracrelmr 14 coB-
Mecrr4M $oxyc c rroJrrocor\{ uorxpnoft cracreurr xoopAraua, (b, u').lla nprznqura,Oeplra r4MeeM

frr:p+l-2d, (3)

rAe rr - a6cqucca rosr(r4 trepeceqenzfl nyqa c [epBbrM (no xogy ryrra) Bepra-
IroM; tL troJlolHlrreJrbEo, ecJrrr lepBoe BepHaJro pactrojro]r(euo eJreBa or Sonyca
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F;ti-ipacctosullerMemAy rorrKaMfi repeceqeEuff ilyqa c sepKaJlaMr{; p - pac-

Cro.EHr.re or roql(11 trepecerlegufl ilyqa c BToprlqHLIM SepI(aJIoM go {oxyca F
CrrcreMr,r; d - paccrofllMe MelI{Ay BepgIIHaMIt SepI(aJI; q trOJIOffiI'lTeJIbHO' ecJII{

roqr(a -F' uaxogurc.fl ctrpaBa or rrepBoro (r.ranuoro) BepaaJla, d > 0 BceIAa'

I4a puc. I clegYet, uro

u':2i'-2i;
4:PCostL'-lcos}i.;
Ut:QSinu'*lsin2i;
frz:QCosu';
Uz: gsifi tL',

rge I u i, - yrnr,r rraAerlrrfl rla IJTaBIIOe I{ Brop[qHoe sepItaJIa coorBeTOTBeIIHO;

frr, At - ROop[IIIIaTLI Ceqel{I4'tr IJIaBHOIO BepI(aJIa; ffz' Uz - I(OopAI{IIaTbI Ce-

IIEHIIfl BTOPUIIHOIO SEPI(AJIA.

(4i
(5)
(6)

(7)
(81

Puc. l. Cr.rcteua (accerperoB-
CI(OIO TIIIIA

I{elu66epeHlllraJrbrloftreoMerplll{lr3Becrlro,croyrorl-[Me]r{[ynacareJrb-
noft u rraupannenueM paAl{yca-BeKropa g;rn Hpunofi, aaAagnofi B troJrflpElrx

RoopAtrrrarax, otrpeAeJrfletcx sopMyrofi
tgy : p @pldu')-l.

floerouy AJIfl TOqHU [epeceqeHtrfi ryqa co BTOpI{qHLIM BepI(aJIoM uMeeM

tg (90" -- i') : P (dPldu')-L,

orr{yAa
.. 1, /dp_\ (9)Lgt': ?\ril)'

Br,rpaxeuux (3) - (9) frorrHocrbro oilpeAeJlflIor crcrelry..llafiAelr BbIpalHeHIIrI

Arrr Bepfiafi "r"ro*t. L{cxtrotrrau ,rap"r"rrgo,a fr1, att I, i', i (coornouren:ua (7)

, (g) oonu }re paccMarpnnaerrt) ll nafiAeU ypaBIIeHI{e' CB.EBI;IBaIotr{ee BeJIIIqEIII']

p,'d.plrlu', u'. T4B (2) u (6) I'rMecM

2sin (tt'12) : Psinu' * lsin}i. (10)

Tlcxnrouaeu r, ua (3) u (5):

2d, : p(l - cosu') +, ({ * cos 2d).

HaftAeu I ua ({0) tr rro4craBuM ero B (I.i'):

2il: p (1 - cosz') * [2sin (u'12) - psinn'l ctgd'

floAcrarurrr crcAa BEase sne i vs(4) u pemuu aro ypaBEeEtro orEocurenruo tgd';

trocJre upeo6paaonauufi uo.nyuutu

., d- o -l-.!.-(" &- +.,! : l dP 
.Lgi' : i=',i".T1tsnnqus7 p -Ai '

(r 1)

(12)

(13)

zdl

flhr,g, )



-flonyur'rrocr 4utfrleperrqr,raJrr,Hoe )paBrrerr,re Bepnyr.nu; rroAcrarroBn oit z:: 7lp npeo6paeyer,r ero n luucfilol,ry yparrlreur,rrc)

rlz r d r 1,6. 1ir, 2) 1du' d ctt lt'l:) - siit (rr,/2; " 
" 

rtrq Uir;;;n7/T .

0ro ypaanerrr,re rprrrrr4*,raer npocror? rr.g, ec.rr.r BRecl.r,r rieperreHlrlrx) ?) :: cos (u'l2):

d,zldu { P, : Q, (4)
rAe

P :, -- 2(d, -l-u)l(u, )- du -l); Q - -2t\u, I iLu - t).
Bn4 $yrutr1l,l.ft P u Q uosno.n;rer rraAeErr,orr, rrro olrrr4tr{ ua peureriufi ypaR}rerirr.rr
(14) (uacrttt,tM perrrell]4err) 6y4er Nrrrolorr.TrcH. ]lolrcnu rano]o Nrrror.orurerra nptt-
Bollrrr ( saH.rrrcqeHr,rrol.TSo zL :- Tlcl - u2ld trBJrfrerctl qacrr:rr,rtr{ peuerrrre}r Jrtr-
nefinoro ypaBIreHI'Ifl (14), noarouy o6l1ee pcmenr{e ero Moirirro nairrn oAnofi
KBaAparypofi no resecruoit t[opuy"rre

z - zt* ce-\pau -- lld - uzlct -l ,, lpttt.

Haxoguu rrHrerpa;rr

-:'-_fpau 1,,1(2,,t,1, y.,t,:=\nn' '(rr+ ud _1)lr ,,.J | \ 2,. _l_ ,t )t,t., +_,1 ) t

Ilo4crau.rn (16) n (15), noryurru

- !-- t2 , / 2t; + il_ {* y ttr7#r-l- , . Ia.--J."l _, \2,-r,t+y,t"+A/ @'lud-4) i'

rr-1ltl-i(u,-u\,
qr:2pul[T - u, ,

(15)

( 16)

(r7)

flocroauuyro c rra).oAtrrr lra ycrroBr,rrr, .rro z (t) - il(ct + ci : s,, r4c s, _
paccro.rirrr,rc or Broplrrrrroro BcpnaJra qo rfonyca ,, cucr.er,rr,r:

- 1 /2+tt* [,r':+a\1/7'il
" - ;i \, +i--TiT7 ) (tB)

Bmpaxeulre (17) c yqeronl (18) upeactaBJr.aer coloft rorrHoe Bbrpalxerrrre AJrrr
M€puAr{orraJrruoft xpranoft nropuunoro Bepr{aJra crrcreMbr. tr{cuoirraya (7) u
(B), nerxo uaftrra rr [enaproBr'r HoopArrFrarbtlxzlaz Bropr{qgoro BepnaJra B trapa-
Merpuqecxoft $optre sepes uapaMerp u (touurre Soprrrytrr):

rae p (u) oupeAeJr.rrercn uz (12).
I4mea rnrpalnenrrfi [Jr.E Mepr{Aronanr,nofi xprnofi Bropr{qHoro BepxaJra,

MolnHo safiru I4 gqpalrigllr.re AJrfl Mepr{Ar{oua,rrrno,ft xpunof inasuoro Bepr(aJra.
Tlcxnrosarr i ua (10) n (12), roryqaeM, repexor(.rr x uepelreunort u:

(1e)

(20)

(21)

(22)

(23)

t: (L r') (L - pu)z + [d - p (t - a2)],

flogcrannn (21) n (3), nocne upeo6paaonaluatl uolyvrau

nL: 'd, + pu, -.1 (t - P?')z i

. Zlt -7;:r;7 '

Iaa Q) roryqaeM

ur:21tT=V.
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tDopuyrrrr \22) u (23) oupe4eJlflIor napauerpl{qecxl4 ('repea ilapar{erp.4 tqp-
I[y rJraBr]oro ,rpr*urro. Bb,[ra.Iuua p uo-uperrtrreMy olpcAeJrflerc.fl ua (17)' l1o-

Jryqeggr,re BbrpalrieHl4t{ troBBoJr.sror rraitrrl roqHoe peureHl,{e SaAaqll r4 BbIsucJII4Tb

$"opn y aepna;r upu nro6oll orHocr4reJlr)Irot\t orBepcrurr crlcTelIr,r. Toqnr,le grt-

prur.rr, (17) --(23) uosnon.rllor paccIII4rbIBarL clacrer{bl .nm6oft cBerocI4JIbI

, 6o*y"roro'paccro.flHl4r; rrpeAeJlr,IIoe sHaqeITI'Ie y1, KaH cJleAyer uz (23),

paBHo AByr\t, T. e. l[aKcI4I{aJIEIlOe oTHocI4TeJILHOe OTBepcTI4e cI,{cTeI{g A :
: L :0,25.

Boeltonrflo rar111ie paccqr4Tarb cr{cret[],r c 6o;rr,^urraura yrJIar{I4 rIaAe}Iu-fI

(u or:paxreuua) lyueft ira ,"pr,arrur, 6;tltBttllura n g0o, qro rrosBo.rrfler co3Aarb

puc, 2. Vrnrsnloruas cr4crerua c 6orsurnun yrJraMfi [aAeEI4r nyuefi ua sepl(aJlax' [peA-
uaauarersas 4nx ua6lrOgertlft r pentregoBcl(oM Al4a1lasoEe II Aa[eI(oM yJIbTpaQr'{OJIere

Puc. 3. VxopaurararOlqafi cIIcTeMa C 6onsuulrtl yrJIaMI'{ [a[eIIl4E AJIfi peIITreEOBCrOft O6-

JracTn cfiexrpa

cr4creMbl, trpIIIoAHLre 4ln pa6otr,t B AaJIeHofi y.rlrpa$raonerosoft u 6nrarnnefi

f"rr"aror"nofi o6.racrflx cllel(rpa, rge noa$Sldql(eHrbl orpa)fiegllg ilyqefi ,,pu
taanux yurax rraAeH[.fl MaJrr,r. ,[,lr pacuera rroAo6Hbrx crrcTeM cJIeAyeT rlcrloJrr,-

BoBarb MaJILIe BHaqeIIIdfl d - nopnqHa 0,01 II Mel{ee. BosMoxturr ABa ocHoBHbIx

,r", 
"""raM 

c 6orbtrruMrr yuraMrr rraAerrufl - yAJrrrrrflIoqan (puc. 2) u yxo-
pu""rururn (prac. 3). IIpi r\raJrbrx orHocr,rreJrbHbrx orBepcrrrsx cr{crensr (ua-

panrerp u 6tuaor x e4uulaqe) BepfiaJla, fial( upaBIaJIo, Mo)ItHo atrtrpoxcl'IMllpo-

BaTb ItoHuqecRI{MI{ ceqeHI,IfiMI4. Pa4rayCrr KpIIBI'IBHrI IIpII Beplrluue II 3l(cqeH-

TprlclrTeTr,r l.JraBrlofo u BTopEqHoro SepfiaJr BLIpa}ItaloTca sopuynalru (r"
MOlnHo troryqr4rl, rr3 BbrpalHeHufi. gttsr a6eppaquft 'rperl,el'o IIopflAKa):

rr:-2d,1(1 -t'),
ei-d's'111-s')'*1;
rz:-Zs'cll$-q-2cl);
eZ - 4 (1. - s')d,l$ - q - 2d,)2 + d'l$ - q - 2d)B { L,

(24)

(25)
(26)

(27)

rAe h - paAl4yc ItpIlIBrrBHbI trp?r -Beplrruuo uraBuoro BepKaJIa; e! - nuagpar

?Kgqerrrpl{curera rJraBHo"O ,rp*rou;iruef, - coorBercrByloq,ro Beiluqtrf,br Ar's
BroprHHOrO BepHaJIa.-Ha puc. 4 uao6paxreHbr rr{trr,rqrrbre Bapr,Iaflrbr ctrcreM, paccquraHHble tro roq-

"th+r"r1lTil'r. PaccsutaeM clrcreMy tpu- d.:0,3 E s' :0,3 (q:0)'
?Ia (18) HaxoAnM

c : 76,697.

Brrpaxeurae (17) uPunuMaer BrrA

+: #+ 16,6e7 (?ffi)o'14884(u2 f o,3u - r): "
TaH rar ?r: cos (u'1.2), ro aroBblpa)fieEreotrpeAeJlfler Sopry BepI(aJIa B IIo-

nfipgbrx r(oopAuuarax; [pII ueo6xo4ul*locrl{ Mo}I(Ho Eafirfl II AeI(€tprOBbI l(oop-

.qr{rrarbr Broptrquoro sepr(aJla uo (19) u (20).
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Pnc. 4. Bug aepnaa ctrcreMbr trpr,r paarrr;rx Brraqeur.rffx [apaMerpoB
IIepBoe peueur,re rrgo6paTfieHo crrJlotrlHbrMr{ xpr4BbrMlr, BTopoe _ rrrrpuxoDbrMrr. a _ tsal\ aepfiaJr crrcreMr,rrpla d :.0,1: q :0,1. rrepsoe peme,rre 

- ctrcreMa *r"..fo.rroo"no;;;;;;;;prr,oe aep(aro o6o,Ha-'re,o l{,,opoft J, ffraB,oe'qu$polt 3, Bropuq,oe Bep*aJro Broporo pe[re]rr{fi o6ogsa,re,o r{Egpor-r z, erorJraBH6rM sepfiaroM cJryrr{ur qacrb HpuBofi J, pacfloJ1ox(er{*ruo 
"raru 

;; ;:-; _ BuA crrcreMbr rrpud:0,3'q:0;s-Bep*aJracracreMbrlp,,d:0,b,q:0.Bropr4rrHoeBep*aJronepBopopeu,e.rar(ooo_
srratleEo qu{poft r) r4Meer sopiuy unauorgu; oru"roJ aep(aJro o603,a.re'o qu@pori 3, Sepxaua BToporopelrreHr{E I'rMeIor ueodblruyro r}oplry (uao6paxeult rrrrpr.rxoBriMu rlrurariura); a - aHaJIor crrcreMbl<3epxanr,urdt PartTn, rlaBHoe BepHaJro r4Meer OopMy rrJlaHor.rEa (cl: l; rt.:0).

@opma rJr aB rro ro Bepr(aJra otrp eAeJr.f, erCa nrrp axreuualrur

nt: -0,3+ *+ aat=#wi a,:zttr=F.
orsoczrerr,oe orBepcrre crrcreMr,r Aocrraraet r : o,zs, Brrpar*euun (24) -(27) garcr: 11 :0,8b7142; rr: -0,4b;.r?:-t,Ol'SiZ; ;Z-:7,6568. Ilony_qorl,a.fi cldcTeMa raao6paxena Ha prrc. 4, 6 ; co6;rro4euzerr"rrnac,rra6a.fI p 

' 
rn e p 2. flprznegelr yn"'r"n p'u"ruru yAJrr.ruflroqeft crac:renarr c 6onr-IrruMrr yrJIaMrI traAeHIzfl nyueri na abpxanax, nprrroAHoft 4nn r{ctroJrr,BoBaHr{.FB peurreuoscroft oir,acru,ctre*rpa. flpulrerrr d_: C000fr#2; q :-o:r.- ii;:rpe)flueMy cqr4raeM, uro f' : l.-tr{naeerrr s, : d + q : O,iOOgZbS. fill"rrr_JIfl.E arrr B*aseHr{.fl n (17) - (28) u BaAaBa.s BHaqeHu.fl uapaMerpa ?, B trpe,eJraxor 0,9999 4o 0,9994,.ny9$", HoopA,rrrarbr roqe* fit, at, frz, azrrra,,*oro n Bro_plnlrHoro Bepr(aJr (ra6ruqa). --t' vt' *2, az

floryueunafi cr,creMa zao6paxreua (c co6rrogerrr4eM ruacrura6a) ua pac. 2..

0 ,9999
0,9998
0 ,9997
0,9994

0 ,3637
0,5273
0 ,6909
1,2740

0 ,02828
0,04
0,04899
0,06928

0,2402
012987

0,3947
0,421

0, 006797
0 ,011 95
0 ,01935
0,02922
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Paccnorpenubre clacreMEl Moryr llclroJlbaoBarbc.fl B Tex cilysa.fixr norAa trpo-
r[BBoArrrcr ua6nrogeuue [peAMeroB, pactroJlox(errEbrx Ha paBubrx paccTo.flIru.Ex or
ua6rro4areufi - or 6ecrose.Isooru Ao Eer(oroporo nouesroro paccroffEtr.E.
Ouu uoryr trpuMeuflTbcfl Tanlr(e B peurreroBcr(rlx reJlecHotrax, ocBerureJl.flx,
reo[esrilreofiux upu6opax (uanpruep, JIaBepIrbIx gamuouepax), acrpolroMl{-
qecftr{x r4rrcrpyMerrrax tr Ap. ftoivra, aafi IrpaBI,IJIo, y arrrx cl4creM EeBeJIuRa -
oua upu6ruauronrno BABoe Meubme fioMbI gnBrrBaJleutuoro uapa6olruqecxoro
aepnaJIa.'Anrop trplleuaroJles M. B. floudsoft Ba troMotq,b a pa6ote u qeulrble yraBa-
IJytfl.

Anpem 1975 r.

Jlureparypa
7, A, Danjon, A. Couder. Lunettes et telescopes. Paris, L935.



AnAAEM14fr, HAYTT CCCP

I{SBECTI{fl HPbIN,ICHoIT ACTPooI{3I{qECIToIl oECEpBAToPI4I.I

Tom LV, 1976 r.

I(OHIIEHTPUTIECKI4E CI{CTEMbI
C IICTIPABJIEHHOfr COEPOXPOMATI4qECT(Ofi ABEPPAIIII Efr

lirfl cBETocrIJrbHbIX CIIEKTPOTPAOOB .

I. lVI. Ilonon

Pacclrorpeu Botrpoc o6 r,rcnpan.rrenlalr c{epoxpoMarusecnofi a6eppaqlrra B r(ogrle1rrprr-
'recrot cl{creMe. flonaaauo, tITo I{crlpaBJlenlre arort a6eppaqzn ar" ,pai rIBeroB lrorner 6rrtr
tronyqeno rrpu cooroercrByrouleM nrr6ope fiap crer(oJr.

Haftgeuo, rrro nouqegTpra.lEaff BoBAytrrEa.E rrpocJrofiHa tanrre noxer 6rrrr, uctroJrbao-
tsaEa AJr.E r{clp aB JreErrE c$ep oxp orvrarrasecroft a6epp aqran.

CONCENTRIC SYSTEMS WITH CORRECTED SPHEROCHRPOMATISM FOR,
FAST-SPEED SPECTROGRAPHS, by G, M. popou.- The task of correction sphero-
chromatism in concentric systems is discussed. It is shown that correction of spherochro-
matism for three colour rays may be received by means of rational choice of pair of glas-
ses..

It is found that concentric air menisc may be used for correction spherochromatism.

B cgeTocranbHbrx crlcTeMax, I{Meroq,fix 6or],ml4e yrJrbl naAerrrr.E rd trpeJloM-
IreE.Wfl ryrlefi Ha..troBepxHocr.Ex, qacTo oHa3brBaerc.tr, uro c{eprauecxax a6ep-
paql4.E Ar.E ryseft c pa3ruqHblMr{ AJrIdHaMr{ BoJrrr r4MeeT HeoAnHanoBble BHaqe-
Hys, r. e. trpr4cyrcrByer c{epoxpoMaruqecRa.E a6eppaqua. tr|lcnpanneurae
c{epoxporvrar[qecroft a6eppaquu sirabrsaer 6onrurrae iirpy4n euzfl rrpu pac-
qETAX OfITIIIUT.

Bnepnrre na c{epoxpoMarrzrlecryro a6epparluro o6parran BHrrMaHr4e tt, Ia-ycc' paccsurasuuft tounzfr. AByxJII{HBoBbrfi o6benrr,rB c ncilpaBJrerrHoft ct}epo-
xpoMarr{qecfroft a6eppaquefr.gilt 4nyx ryueft pasHoro r{Bera; oArraHo r(oMa B
o6rexrr4Be faycca onaaaJracb qpeaMepEo 6onrmoft r4 o6benrr,rBu, faycca He rro-
Iyqurr4 p acllp ocrp aHer{r{.s.

c{epoxponarr{qecnyrc a6eppaqzro cJreAyer ycrpar{flr}, B clrcreMax Bbrco-
HOIO pasperrreHrrE, pa6oraroqr4x B rrrr4ponoft o6nacrr,r cner(rpa, - HaMepax
cuexrporpa{on r{ r(oJrJrrnMaropax, o6seftTzsax reJrecnorroB, n oco6enuocrn
B aroxpoMarar. Boupo_cl-Mr4 r{crrpaBJreHux c{epoxpoua:ruqecxoft a6eppaquz
salrr{MaJrcs B. He{-e4ou Itl, upe4norxzsllluft nounencaropr,r AJrfl ee r.rctrpaBJre-
sus. I. Clrccapen [2] uorysrar AoBoJrbrro cJro]r{Hoe Bbrpa}fier{fie Anr c{epoxpo-
uaruqecnot a6eppaqrau rperbero tropflA(a B trporr3BoJrr,uofi qeurpnponauriofr
ctrcrelvre. Boupoc o6 ucupanneguu c$epoxpoMarr4qecxofi a6eppaqr4rr rloqrr{
IIe paccMarpr{BaJrcfl (ucxrlouaa [3]). BuneaeM roqHbre ar,rpanreurar 4na c{epo-
xpoMarr{rlecxoft a6eppaqr{rl B HoHlleHTpllsecnoft crrcreMe r,r I,Ix paBJro?r{eHrr.n
B..p.EAbr, a raKlHe ycJroBtr.E 4na nr,r6opa creKoJr B crdcreMe c racnpanneunoft
ctfep_oxponrarr.recnoft a6eppaqueft A.na nyuefi AByx r,r rpex qBeroB. Paccuorpram
nara6onee sa?flHrrft AJrfl rrpaxrraxz cnyuafi, HorAa rpefirtaer (ulra rzao6paxenrae)
pacrroJrolHeHr,r n 6ecHouetrHocrrir. flonrecrutr upeArrer n uepe4nrafi soxyc cucrd-
Mr,r, HaxoAflsl]/.fr.CA Ha paCCTOfiF,frfi PL OT qeHTpa HprrBI4BHbr Cr4CTeMr'r; trpeAMeT
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u r,r3o6pax{enl{e HaxoAt{llff. B Boa[yxe. VrOn u' [poI{SBOJIbHorO lyrlar tsblxg-

Agqero IrB CITCTSMLT, c otrT14rrec6oft ocblo otrpeAeJlfleTc.fl BbIpaffieIIIdeM

(t)
m

, \t , lts .. llt '

i:t 
l7i+Ll'x llxt x

t1e uL - trepBbrft yIoJI cllcreMbri HL - I(parqafiilee paccroflHue flyqa or qeII-

Tpa ollcTeMr,r; n fi r - tror(asareJrrr trpeJIOI\rJIeHufi u paAl{ycbr I(pLIBI{BHbI CI{CTe-

uu; q - c{epusecHafi a6eppaqrrfl cIncreMr,I B yrJloBofi uepe' I

O6qas ipouagauecltafl a6eppaquf Io.xp otrpeAeJl.Eerc.E I(aK paagocrb troc-

JrOAEtrx yrJIoB u' gtrx AByx BbI6paIIHbIx AJII,IE BoJIII fo; AJLE oIIpeAeJIeHHocrII BoBb-

MeM fiysu c vt F:

t1o.rp: Ue-UF, (2)

(7)

(8)
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t1e u'e u ulp - BbIpaHeIII4e (t), aauucannoe AJI.fl ilysefi C v F coorBercrBellgo;

SaMerIiIM, ETO U1 I{e BaBIltcIltT oT l'.
paerorrutr (2) n creueHrroft pflA tro crerrelrrv. H,1i rlepBr,rft qJIeIl' BaBr{c.E-

qtrft or f11 trpeAcraBJlfer co6oft xpoMarl{qecnylo a6e_ppaq}1rc IIoJIoEteHI{fl cu-
CTeMLr, OCTaJIT,I{rIe sileHbl - C{epOxpOMaTI4qeCKyIo a6eppaql4lo, I4MSHI{O:

H?
rc&.xp : # t(Ivi, -Irio)(pi - p,) + (n3, - n8o)kB - pi) -1- "'1 +

(3)

rAe 1f :1ln; g': 7lr, T. e. BeJMquHbI, o6parHlle uol(asareJllo trpeJIoMJIeHIdrI

I,r paArrycy HprrBrd3rrbr Jrr4r{BLr coorBercrBeHlro. EcJlrd c{epoxponaarr4qecKa.E

a6tippa{un ucupan,reua AJrfi ryrleft e,, F, ro lcg.xp : 0. O6uquo Aocraroqro
pacirr,rorpetb c$epo1poMarldqecnylo a6eppaqzlo rperbero flopflAxa; AJIfl cl4cre-

Mr,r, coAeplHaq,eft ABe MapRI4 CreKJra:

rc( xp=$'tru?, -/[in) ), + ilr;. -1[3n) ), ] : o, (4)

rge ), lr 2z - cyMMbI paauoCreft xy6on KpIIBI{BII, oruocflqltxc-a ft JII4I{3aM

I{3 trepBoro r4 BToporo creHJra cooTBeTcTtseHHo.

Vla (4) tr{MeeM

(r[f,-1/io)/(r/i, -Ii,r):-2zl2t (5)

TaHurt o6paeOlt, nr,r6Op CTSKOJI otrpeAeJlrleT OAIIOBHaIIHO oTgomegue 2rlZr,
cBfiSbrBarcIqee Hpr{Brl3Hbr JII4I{3.

[rr cucteubr I4B AByx ilr{Ha troryquM

(1si, - r/?r) (Irf, - Nlil x (p'n - p3)l(p? - pil. (6)

Paayrrleercr, B cI4cTeMe AoJIx{Ha 6r,rrr tarrxe ,lctrpaBJIeHa u c{epuuecxar a6ep-

paql4fl, T. e. BbItroJIHeI{o ycJIoBIIe T : 0. flpartrrzxa.trol(asblBaeT, qTo^o6blqHo B

cr{creMe c IdcIIpaBJleuuofr c{epnqocnoft a6eppaquefi rpaBafl uactr (6) rprHII-
MaeT BHaqenr", 6rrraxlle uo i6colroruoft nenra.Ildue I( eAilHl{qe. B ra6nuqe

rrpr,rBeAegbr paarrocrrr NZ - NBe,w NZ - ,ni?' 4nR_uau6onee yrorpe6llreJlblrbrx
crer(oJr; oseBuAHo, rlro trprrroAHbr creHJra MapoH It(D ra o@.

B cracreuai, pa6oraroqllx B IIIIIpoHoft o6nacru clrexrpa' cJleAyer o6ecue-
q\tTb IucflpaBJIeHI{e c{epOxporrtarn.Iec1ofi a6eppaquu AJI.rI Tpex nyuefi, HaIIpu-
uep C, e, F.flp:,z, aror\r ycJroBue (6) c;re4yer AotroJlurrrb allaJrorr{qHbrl\{ ycJIoBrIeM

r.rn tyueftc, F:

(N?c -nir)/(/rBc - /rlo) = - >,f >,.
LIa (6) u (7) naft4errc

TkF : T2sF7



JIIT3
JIIT4
JIH5
JIH6
T\2
H5
It8
Y.1,4
Ht5
Itt9
tt20
BH4
EI{6
BTTS
TIT14
TIT16
It(D3
ITOB
Bc)I2
BQ24
il(I)5
ot
TO.1
T(D5
oot
o(I)3
o@4
oo5
CaFz

1"04,6
97 ,5
97 ,38
98,69
gg ,49
g7 ,57
97 ,59
92,31"
85 ,52
94,13
92,27
92,96
92,34
g7 ,54
98,22
94,58
78,22
go, t6
64, 0B
60,59
65 ,53
60,09
56,32
1r8 

, 88
79 ,69
7 1, ,59
72,29
69 ,91

,1.37 
,47

nDr

1,04,12
97,02
96 ,96oa ,9
99 ,03
97,16
g7 

,4.9
91,79
85,tt
93 ,70
91.,73
92,59
9t ,93
97 ,13
97 ,71t
94,01.
77 ,81t
79,73
63,57
60,15
65 ,04
59 ,51
55 ,95
48,30
79,22
7 1. ,L0
71.,7L
69,44

137,08

0,451.3
0,451,1,
0,4501
0,45t4
0,45t4
0,4529
0,4528
0,4545
0,4581"
0,1t541,
0 ,4553
0 ,4559
0,4560
0 ,4533
0 ,4550
0,4562
0,4593
0,4591
0 ,4559
0,4674
0,4641,
0 ,4663
0,4683
0,47L7
0,4579
o ,11591
0,4597
o,tn6o7
0,4576

1. ,913
2,050
2,049
2,026
2,012
2,059
2,057
2,L81.
L ro I

2,1.37
2,1.85
2,L72
2,184
2 ,055
2,023
2,4.06
2,599
2, 533
3,159
3,341.
3,113
3 ,382
3 ,5gg
4,004
2,542
2,798
2,74
2,834
1,1'68

4,25
4,56
4,564
4,501.

+,+7^
l1 

, DDt)
4,555
4,8L7
5, tgt
4,721,
4,814
4,777
4,805
4,546
4,46r
4,633
5,67 4
5 ,538
ti , Bt6
7 ,lgl
6 ,739
1 

'O.)
7 ,709
8,558
5,572
6,123
6,0
6, {85
3,21.3

0,4501
0,4496
o,44Bg
0 ,4501
o ,4501
0,451.7
0,45t6
0,4528
0 ,4566
0,4527
0,4539
0,4547
0,4545
0,4520
0 ,4535
0,4546
0,4581_
0,4574
0,4635
0,4646
0,46L9
0,11638
0,4654
0,4679
0,4562
0,4570
0,4567
0,4582
0,4569

rv] - rvlr.ro. 
lrr[- 

r],r ,0, 
| 

,,,

fIpuMe.I a tr rr e: d: (N.O - L)l@p - Ng); erp: (N, - Np)/(N6 -]vp).

rAe

Tye : (/[i, - nir)/(nic - /[to); Tr,p : (nBr- Nir)t(NZ"_ nir).
Ssaseau.E T"F rqH)fi.e AaHbr B Ta6ilr,rqe; oqeBtrArro, qro Ar.fl r{clpaBJreEtrfi
cfrepoxporvrarru_eg1oft_afeJp_qryry AJlfi rpex qBeroB Mo?nuo lrctroJrbaoBarb, Earr-
plrMep, orerJra [t15, Ho3, tto8 s coqorauurr c {ryopuron (caF) z oco6nnru
{nuurauz (O@).

I-I p 
".y 

e p. Pacclr_or_pl4M cucreMy uB lroJrolr(rrreJrbHofi Ronqeurpuqrofi nus-
au (prc. t).raa crenra It@8 fi Merrucma (creHro o(D4). tr{a ra6nrzqn Br{Arro, qro
ycJroBue (8) ygoniierBopfiercfi; EaxoAuM rafiEre, qro

(/r?. - Nie)1Ni" - nlr) =o,e2l- (pl - pgxpi - pB). (e)

Tan nan JrrruBbr cnJreegbr, ro pz : pu. TlcupaauM rar()fie cseprauecnyro a6eppa-
qurc qpfi orrrocr{reJrbEoM orBepcrmu A:t:3 r {oxycnoM paocro.flrrTrrr
l' : BB nn. lIa (1) zneeu:

q : arcsin #-arosinf + rrcri,, #-arcsin {;+nlssin{r -
- arcsin L*r"* arcsinf . (10)

Yc.nosrae lracrura6a

+:+,: (1 -1^io,+ (+--,a) o, + (+--r)0, - **. (rr)

Sartetuu,_uro n (10) z (tt) IzctroJrr,gyrorc.E rroxaaareJrra npeJroMiletrurr AJr.E Jry-
\efi. e, Ilocnonrny cr[creMa r.IrIeer rpr4 rroBepxuocrr{ (urauarr cnneeuu), ro
241+
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(9) r*roxruo trepetrtrcarb B BltAe

tp3-p3xpl -pZ)-0,e23'
Ha upantr,rrte aro ycJIoBI(e [ocrarosuo BbrtroJllrtrrb

.qrg ynpoqeul,Ifi Bbrqucleuufi trpIlMeM

(p3 - p3)l(p? - pBl xo,e'

BecbMa rpy6o, HarIpI{MeP

(12)

pernaelr clrcreMy rpex ypaBHenr'rft - (10) - (12);

d1 : 69,697 (K(D8)

d2 :'39'695 (0(D4)

1: l:3

Prl.c. 2. C{epnuecxat a6eppaqur
qenrpruecnoii crrcreMli 4rx uyueft
fioro rIBoTa

pac.rer xoga nyuefitroxaarilBaer, qro npI,IBLre (prac. 2) ocratouuoft c{eplluecrroft

a6eppaqrra q ,rpanrrrecHrr coBrraAaror, qTo yHa3bIBaeT Ha xopolllee I4cIIpaBfle-

,,""4.po*po]\[aTI43Ma(c{epoxpouaTl4alecltafla6eppaqunBcI4cTeI[eHetrpeBbI-
-oa, 2"i. nin cpannerll4.rl y*air{eM, rrro cl4cre,\[a aHaloruqHoro BI^Aa' r{o r4Mero-

;;;";J;fi"xgil t.Dt 14,"$p.2tBl uueet rla nopnllo* 6orr'o,vro c{epoxporra-
'Tr/rqecHyro a6eppaqurc.

ilorrara.n II, : -29 **,
uoryqr4M (paeuePr,r a nat):

11: 49,1509

rz : - 20,546

l'a : - 60,244'

7' :88

Puc. l. I(ouqeutprmecnax crlcreMa
EB ABYX JII{E3

I{OE-
pa3-

flotryueuna.E cldcrel{a r{o}r{er I{ctroJrE,BoBarbcrr B HarrecrBe HaMepbr crler(Tpo-
rpa{a; xpoMarr{Bx[ rroJro?r{er{r4f cr{creN{r,r rre uctrpaBflen. SameruM, qro Mo}ItHo
Tal(flte I4CloJIbSOBaTb I(oHI{eIITpI4aIeCHI4e BOBAyItrELIe MOIII4CI(I4 C II0JIITIO ]4clpaB-
JreHr4.rr c$epoxporuatn.recnoft a6eppaquia B rrpollsBoJrr,uoft cracterte, uanpuuep
B ToHr{oNr I{ByxJrrrHBoBou o6texrraBe - aloxpoMare. trllccnegonanr{e [ona3lr-
Baer, qro oArro r4B peruenrzii c r4ctrpaBJreuuofi nouoft u ne6olr,ruoft ocratoqnoft
c{epuuecxoft a6eppaqr,reft rrorrtet coAep}I(arb BoaAyltrrryo HolrqeHrpltrlecnylo
upocnofixy, orAeJrflIotrLyro [epByro (uo;norrturenr,nyrc) JII{HBy AByxJrIaIIBoBoro
o6renrrana or aropoft (orpuqare;rr,uofi); nxoguoft apauor coBMeqeu c o6tentu-
oona. flpl,r aroM HprtBr4aHbr rroBepxnocreft Horrqorrrpr{qocnoft rrpocnofiHra ana-
qr,rrerbno flpeBocxoAflT ItpI{BrrBrrLr lrapyHtl{brx lroBepxHocreft o6r,extrana, a
rrororry xrolnHo upeue5peur c$epoxpouatu.recnoft a6eppaqueii, nuocflrloft Ha-
pylr{rrrrrrvrr4 rroBepxuocrrruu o6teHruna (aro tro4Bep}r{Aae'rcfl pr ql{cJre}IrlbrMrr

r4ccJreAoBaHusrww). floerouy, rrcrrpaBr{B c{epoxpomarllqecxylo a6eppaqzro
ItoHrleurpr4qecxofi npoc;rrofiHr,r u uo,46upaa orrruqecnl4e cr{JILI JTLIHB ran, .rto6$
rrcrrpaBi.rrb rt xpoil{arr4qecxyro a6eppaquro rroJro}r{e}rrr.rl cr{creMbr, MoiI{Ho
noryrlrzTb o6tenrran, Becbr{a coBepltreIrHo rlcfipaBJleHrrrrft na oceBlie xpor{a-
"rlrqecxr{e a6eppaqlrra; AJr.tr rlcrrpaBJrerrr,rfl rtol{r,r MoiriHo rrcrloJII'BoBarb o6r,rsnlrft
llpuerr uerm6attmr. nrarle o6T,eHrrana (uo 6ea r.ral{eHerrlfr- vrx otrTl4qecxl4x cr.IJI,

rr orrrourerrr4e paArrycoB r(oHrleurprzrrecnoft upocnofiHn AoJrlI{Ho coxpauxrl;c.fi



trocro.flHrlbrM). He60nruyro ocraroqnyro csepraqecfiyro a6eppaqraro oorefirusa
MOInHO I4ctrpaBr4Tr, perylllrro o,quofi r43 ero nonepxuocrefi, rronyuennrrft o6ren_rzn 6y4er r,Merb Becr,Ma coBeprrre'Hoe ,copurri"rae a6eppaquft R.rr." He6oili-moro rroJlfl SpeEr{fl Ir Mo)+(eT rllorroJlbSoBarbc.f, r(alt RoJrJrrrMarop cueHlrporpasarr B Apyrux npn6opax.

vcnosze .racupannenilr c{epoxpolrarrzqecmofi a6eppaqrzrz grrr- lurra x., rou-
rreETpl[qecHOft noa4yrunoft npocrofiHu, pas4errroqefi-cpeAbr c rroKaBareJl.sMtr
trpeJIoMJIeHI,Itr nr tt n2,-B rrepBou upra6.rrrarxeHritr r4MeeT nUA (npeguoJraraeTofi,qro roJrqr{ua upocnofiHra uana):

(;)'-, = [(#),, - (#);,] ,#r4
Tan,u o6paaom, r4cnpaBJreHr{e c{e_poxponaarrasecHofi a6eppaqrau Horrrle,rptr-qecxofi npoclofirra He BaBlrcrar ot a6conrotnbrx Berr4rrr4H pa4r,rycoB upoc.rrofiirra,a saBrlrcr4r roJrF,no or r4x orHorrreHr{f. Saurarueru Bbrpa}ReHtre ({3) ana gpyroft
trapbr ArrrdH BoJrH - lu, u lur troJlyqr4M

(13)

(14)

flprzpaanznaa (13) rt (14), HaxoAr4M ueo6xogrzlroe ycJroBr4e 4na nrr6opa cre-
noJr, trpr4 noropbrx Bosr{o}r{Ho r{c[paBJreHr4e C{epoxpoMarraqecxofi a6eppaqzr
AJr.E rpex .nyueft - )ur, )ur, ?,,r:

(nl nz)\,- (n1lnz)sa, (rr)i, - ("r)1,
(15)(n1lnz)\,- 1n1ln)1., - (n r1l, - (2i1fl

Bae4eu o6osuasenu,fl:

.Qnl 
nz)\,- (tnlnz)|,,

1n1l nz)1,, - (n1l nz)ts,

Bri6par Ala n_epnoft troJlottl,rreJrrnoft rrauarr o6nenrzna crer(Jro Olt706, a 4rrorpuqareJrbnofi - orefiJra CTI\12, CTIt9, CTK3, tt(D6 (ornocrzrerbnbre qaor-
Hbre AucIlepcum sTux trap crer(oJr 4.irx nyueft F, D, c upafiruqecKtr coBtraAaror
upz 6ornlrofi paau_ocrz qucer A66e), naxo4zm, .uonar-as Ir :4861 [.;'tu,:
5893 A; fs : 6563 A:

1) crexra OH706 u CTI(12:
(rrlrr)' : L,7343; A : 3,349;B : 3,391;

2) creua Olt706 r CTItg:
(rrlrr)' : 4.,16641, -4 : 3,399; B - 3,391;

3) crenra Olt706 z CTI(3:
(rr/rr)' : 1,1778; A : 3,3763i B : 3,391;

4) napa crer(orr Olt706 u I(@6:

?rlrr)' : t,o875; a : a,soos6; B :B,Bgt.
Bu4no, qro Hauryrrruzfi peayrbrar Aaer trocJreAufl.E trapa crefton (ne.uz-

If1ll A_u B trpanrr{qecxr coBtraAaror); na BropoM Mecre - napa OH706 u
CTIt9. Pacserbr AByxJrrrrrBoBrrx o6renruBoB troraaaJru, rrro ge-ficrou:renr,rno
anoxpoMar rr3 creHoJr Olt706 r,r t(@6 uMeer HauilyqtrIee uctrpaBJreHlre csepo-
xpoMarnqecxog^{"pplggg 4na nyuefi F,.D, C; uecmorruxo xygrurft p"ryrur",
Aaer trapa oH706 z CTlt9 r{ sHaqrrrerrruo xy4mufi - trapa ortzoo a crR72:
Salrerrau, rrro B AByxJrr4HBoBoM o6senrrnse rlerecoo6paado ,eooo6r(o r{BMe-
EItrb rrapatrerpbr RoIIqeHrprdqecroft npoctoftnra, sro6rr noMtrer{cupoBarb
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C{epoxporrlarl{qecnylo a6eppaquro, BEocnMyIo HapyE{I{r'IMI4 troBepxHocrfl}Il4.

IouonurrteJllHafl BoBMo]I{Hocrb BoBAoficrBI,I.s Ha c$epoxpouatuuecHyro a6ep'
paqr4ro trofBJLEeTc.fI, ecJlu HecHoJIbHo oTcTytrllTb oT ycJIoBI4fl KOHqoETpI4S-

tno"rr. tr4cupan,ireulae c+epuqecxoft a6eppaIII4I{ B AByxJrI{HsoBoM o6beKrI,IBe

r,rolr{er 6uri ocyqecrBJre}ro BBeAeHI4eM ac{eprasecHoft uoBepxHocrI4I, t66o
[pr{MeHer{r{eM axpoMarl4qecmoro MeIIIzcI(a Mangytona, ucrIpaBJLEIOqero C{e-
prrcecgyro a6eppaquro ctrrcreMbr, Ho trp afiTlrrlecxll He Merlflrolqero l{crlpaBJreHrlfi

xpoMarr4qecHr,Ix a6eppal{uft Ha ocl/I.- 
Ilo4o6urre o6benTrzBbr Moryr 6r,rrr, ucnonr,SoBallbr r(an r(oJIJrI4MaropI;r cner-

rporpa{oB, o6:beHrfisbr reJrecHorloB I4 B [pyrr{x Epu6opax.' Aurop 6.narogapen B. tr4. flpour{Hy Ba trorre3floe o6cymgenr.re 11 pflA r{eu-

rlbrx BaMeqagl4fi.

Anpe;n 1975 r.
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yIr{ 523.74 + 75 + 715
ycuneHue MarHr'rrHbrx rroneftr paAl{otrpxocfrr B rrr{JlJrr{MerpoBoM Arrarra3oHe BonE Ir H6(-aI(TI{BIrocrbBrroJrfipHbrxo6nacrflxconHr{a.Ba6ranA,H.,roracrcrc.}L,EoaHor-'n.A.,rto-
r o B B. A., M o rr c e e B I{. L, H e c r e p o a H. C., II a n T. T, I{BB. I(pbrMcxoft actpoSua.o6c.,1976,55,3.

"..__-B__Ulygfg-:-9l1{6-I)e 
1974 \ n l(puucxofi acrpo$nanvecxoft oocepBaroDun AH CCCpoblJrrr npoBeAeHEr rrapaJrJleJr-brrbre Haonrogenun n no,nnputrr ooilacrrx Connlia:-n1i-ogofitHHx Mar-HnrHrIx noneil, panuonaJr)nreHrrfl Ha BoJrHax 8 r.r 18,5iialt ipail;ii;pr ii'"T.iui"ririln Ii;,-i4i_

Mepel{r4.a MarHrrrur,rx nouert nrr[oJr]reH6r B JrrrHr,rrr r 5250 A Fe r na marurarorpaoe MoAeprfiEr.rpoBaH-Horo 6aureEHoro coJrueqr{oro reJrecxofla, ua6nroaeu]rq paError4gJr] reHr4q _ ia -2l_rrrerponom 
pa_

,qr4orerecfiorle il B iluIJilil H.t - ua ropouorpa$e c unref6eireuqnrjnao:nonqp].r;aquoEHhM o;nir_poM.

..O6uapyxero, '{rS B {9IM]x o6rac"fix, oco6eEEo ceBepEoft, B rerreEue repuoEa lIa6rro!
AeHUft 

'rMero 
Mecro: 1) nonrrmenuoe Suaqegue Haflp.sE(errrocrrr uafirlrrnoro noJI.E, AocTrrraBrrreeB HeHoropbrx afleMcHrax olg:1g c-ofnrx raycc, 2)- yBerlrqenue- paAr40.Epnocrr,r, flpeBlruraBrrreeypoBeHr, r,rsnyt{eHufi HeBosMytrrcHHoro co.nuqa n cpeanem Ha 20d0d x li'a go;;e 1.t;5;7;;;15000 K - Ha Borrue 8 nn i g) rioBr,rxreune'arrr,rdn-&tr-s-;rane-iiu"rmxri itrdpo.or.lInn. 6, 6tr6tr. 1b IIaaB.

yAlt 523.746

I{enrereuue(fuanuecx,rx yonoB[ii no lfroxny;rax c ux pa'Br{trtreu, BaparroBcxuft o. A,,Cre rraHEH H. H. I{as. Hpnmcroftacrpo{us. o6c,, Lg76,5b,lL.
- IIoJIyqeHLI cnexrpr,-I Oolrnroro HoJlrrrrecrll_3 (-300)^ya.trol $nortHylon, HaxoAflquxorr Ha pas-HbIx craAlrtx pa3nllrl'lu. lJoclpocurr -nonryprr II-rurrrrrri ia tI rr i.rai'ilteiro ,tig;u];fi; qeHrpaJrr,Hbrxocraroqllblx I{HTCIICLIBrlocrcI"r rttHlrt"r H Ca II u }Io. 3rx orflorueHufi r,l HonrypirE cpanueur,r c coor-
BercrrlylolUlrlllr pacrrcrHblnlll BeJrlrquHarrrr g.nn 6o,rrruoro vr.rc.lra lrogelefi (xog n.rorHocrl.t Il rclt-rl€parypbl c rJly6[Hoii). Arl tsbul{crerlutr I{olrrypots_pcuaJrr,rcb coBrrecrHo yplB}rcHu}r rrepcHoca rrcraql{oHapIlocrtr,[J]fl IlcHolcperlTHoro pacccr-rrrlra. B pcaymrare cpanrreririn nr,ropana rooJcAo-BaroJrbilorr-b _Ai9.l!,iil: coorrc'r'craynr[arr rplrorrxylrairr "roapiciaxiur"r-;pr{;";.

urlpcllcrL'Ilue rlrllSntlecHux rapaMcrpoB Ha ocltoBe orux ltoac,tefi u IIaolIogcnrr:i oroltl{yroBlo3BorflJlu cl(r)Jjarl cJIeAyrotrtue BbIBoAbI. <DroH(yJI 
- oro ytrJtorHeHilbri.I cror:i lia orrcolre-oOpaso-laHrn IIs (l7uU ,irr). AJra orAcrLilbrx ya.rron nrr6rrrocrn rrixoalrcr n rpcle.lax roli _ir! #if_k

;<,|.?lj;..P..:Lg.{,.o^6j,^191T_lD,"o"r{yJr ropErrcc orrpyxarorqcii xpoMoc6cpbr Ha Berrrrqr{}ry ro 2000o.
I^l'Y5-9J]cIalI,Ix crollx yBeruqclla rerlrlcparypa, Ho nloruocir, ue rionuurcua ro epaaHeHr.rro c Hc-BoJlryrUCLrHoir xpoMilCOcpoii.

.""-,,:-":l,l1t:g_d,*.o_1T.y.1,_1." orr trJrortrcc rr ropnqce r rcM rryo)fie nporpcra arrrrococpa noE HrrM.ruuuHarroL(ffoc, (Dror(HyJbl J'upnqcn clrpbr\ duojiHy;rol tr o6nacrn H, ff qJuTOCQr.pe nprr ro_\ H(e)rpHocrfly B H., (cJrcauBarorbrro, nplr rcr Hc rr,rorriocrrrx ri Jp_,rr;c H;).*dp'oli'ic"apo,*,prox-nyJroB zb% ysJror uoHaabrBaro,l cojruxesrc croel iu ipo"Gf -H;-;; ii;: ci"."dil'puro,roo,or.rrn*_cfl - ro,rbHo 50%.
IIsyvcHbr BpalualoulllccR 

-$-roxxy,rst. Ilx parlreprr .l 0 000-30 000 r:tr. OHrr ropfl,r(,(, tr npoc.rr.r-paloJcfl lta NCHbuyro r,ry6Huy.JCAr o0stqHuc eloxxylul roto )+(e pa3ltcpa.Ta6rr. 2, r,rl. 16. 6n6.1. 2b rra:1.

yAH 523.75

fiaarnefturee paaBurue MoAenr{ xpouoc@eprr u nepexoAuoro c;ror. ,[ y 6 o B g. E. trIaB. ]tpbrM_
cHoft acrpo$u3. o1c., 1976, 55, 27.

-ll8)qaercE coorHolxeHl4e lrerrAy $n6punJraMr{ rr cyfieprpauyraMr{ r.I BepoffTgbrfi npo6r4rb flu-Hrau Ha s,nn er.uurpaHeft u suOprnri. hoiaaaio, .rro;'e&ib'E;;ifit.llori'o""ip6;'&&-epir-i ii"pir"e
EBJrffercrrJo^Jrcfbry,tr_lIqE rpaHr4rlaMr{, rr HaA cepeEr4rraMr4 cyneprpaHyJr.
__ - ltpeEJlaraercfi nplrMepHafi" cxeMa ytouuenxori (no cpanueHu-lo i iuoAelsro, npeArofi{eHHofi
tll-o.poy paHee) MoAefln *p-9l-9-c-{9p1 I n'epexo,qHofiradHu oi xpor,roC6epuiil"opo"".'Ifro;;-iG;:
JreHI4e B rrepexo,qHoM cJroe MeHblrre, .rem n ropoue. Elarogapa-yneura.rdHuro ro,il1r,luu nepeiom-iltB_onbr B, uosofi M_oaeny, B -rlporr{Bonorroxuo-cru npeAnray,r6ir,';;;tr;ffi} 

"""r?nr"* AaJreroroyrbrpaonorera 6orbue Haa rpaHnrlaMtr, '{ertr Ha:a cep'eaiiu6u tii6i,"iii"v"."". Ta6[. 3, urr. 8, 6u6n. ZL Haas.'

yAn 523.72 + 523.75

cBe'reHfieru'u,n H Ca rr' Ha6nroAaeMoe B oue^TpeconHr{aRa(,Be'Abr. Eep6aroBa 3. A.I{so. }tpnucnorl acrpo$ua. o6c., L576, 5i, 17.
IIo ameurruu crrexrporpaMMalr Colrrqa r(ax BB-eB,[br, [ofiyrreugbrM Ea MaroM daurenroucoJrHelrHoM reJrecfiole HpbIMcfiofi Agrpo$I,rBr4.recfioft o6cepnhtopur.r, nponogu;oci- oonocraBJreglreBgJlr4qrrHr,r ouilcctru B JrrrHr{rr H ca rr c cyrvrnrapuran.r noroiou s:M;hra-( Ci--bi[uoxHyroa I aa,(M7 - npor,reneAeHr.re trflollaAlr dron*yfia Ha ero trHregcr,rBuocrb), pan,rofiBflyrreHu.;;;;r;r;6

lU,l c.rt, orHocr,rreJrbHr,rM rrr,rcJroM rr.arerr _Rz Il Berr,rq[Hoft o6rr1ero MarHr4THOrO 11OrE cOrHI{a Xaftjlg:ly^f- 
-ofia-3afloc6, 

qro i-I{BrtBaJreHrrot-e ruupuurr AW otruccuw B Jrr,rHlrr,r H naxoasrcg s rec-HoR cBnan c BeruquHaMtr \Mt, Fto,z x nz. Ho'aQ&uqlreurbr noppeJrflrlrrrr coorBercrBeuuo: 0,Agi+'0'0L;0,7tt+^0,08;.0,77+0,07._5o-qip9.1nuira MeH{Ay cMr,rccr{efi B H r ne.nz,ruuoft oou{ero MarHtrr-Horo _rroJrn CorHrIa Har{ sBeaAbr giwrcri,x c,narioii 
-lr 

ueranexnofi.--llJJ'n. L, 6lr6.n. 4 uaas.

yAr( 523.7 5

o xapaftTepe acurrMerprrlr aml{ccrlonHbrx trunnfi n Eexoropbrx mlr6onr,rx Dorrbrrxl(ax.It o s a rr E A. H, tr{sB, I(pr,rMc(oii acrpo{za. o6c., 19?6, 55, LZ.
rlponeAeno [eraJrr,Hoe rrccJreEoBaHr{e acrrMMerprrr.r a\rkrccfrin B J]trHr.rr{ Ha Ea pa3rblx oralax

P sBITTUfi B ABYX TUM6OBbIX BCrr6IrufiAX. HAPr-UrrA ACI4MMETPIIU B HI,IX CJIEAYrcUAfi: B CAMbIfi HA-'rarbHllft nepxoA aMrrccl4n Bcnblrrrxr.r n ,rlrurau'Ho ?urrnaerpraura, tro ctrBr{Hyra B rIeJroM B I{pacpyro
glgqg-Hy._3arenn]ua6,nrogaerc8 clrHflfl actrMMerpr4fl. Hpacuaa actrMMerprrfl HaoflroAaflacb Ha 6oreenoaAHeff craAuI'I paSBI'Irun Bcflr,IrxHI,I. Bo nropbfi ncnitruxe, trepBble crrexTporpaMMhr xoropo;-ii6l
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JryqeIIbI 86JIII8II MaHCI,IMyMa, OTMeqeHa TOJIT,RO HpaCHaff aCIIMMeTpIIfi. B OOenX BCI6IIIIHaX Ha6JIIO-

UinoCi paggerenue amuccui: clrHero I{ npacnoro I(pbIJr},eB 11ep11eHAugyrqpHo lIanpaBJreHr'rlo Arrc-
iiiiiicltr ira itaaula yracanrrr Bcrlbrlrfir. ,^r, <^F^^ ^,B paccMarpr.rBaeMblx BcrrbrlrrHax aoIrMMerpI,IE BbIBBarra HaJrolr{eHr{eM 6o[ee cfia6ofl IIporE-
,r(eHuoft ol,HocropoHHefi aMrrccurl Ha aMllccllro BcIIIIIITRII'

llnr.6,6il6.n. 11 Haes.

yAr( 523.75

BbICOmOIIIupOTHLIe BCIIDIIIInU Ha COIHIIe I BOBMO?I(Hafl tIx OBq3b C IIpOTOHHbIMU BCIIbImI(aMI{' III a-

r o rtr E, n o, a E. (D. tr{an. I{pblMcnofi acrpoorrs. o6c., 1976, 55, 49' /

IIs]l.reHue BbrcoHor[]rpoTHbrx BCrrbIUIefi, Ha6.nroAasluuxcfi B IIepIIOA MI1I, npI',rBOEEr It
npeEnol6xegl,tlo o roM, 'rio aoaDloxHofi npia'rrliofi BoaHI'rHHoBeHI'{E TaHr{x BcIIbImeH aBJrflercE

iiflnfii,niiiriipiofi-nonui,r, soanrHaroqeft upia aoaropauulr rporounbrx BcrrbrIIIeH B BoHe anrrrBrroo'
TI4.

Ta6n. 1, 6r.r6n. 6 raan.

yIr( 523.74

0 cDrr3l{ gnuxeuufiincarHrrTHbrMrr IIoJrEMrr B anTrrBHbIX O6UaCn.sx. triIprameB Ar{t. !1, ItsB'
ItpnlrcHoft acrpo$I4o,. o6c 19?6, 55, 51.

IIa ocnose na6nrcgeuuft, BbrrroJrHeHHbrx ts ilr4H].rLI I 5250 Fe I Ha MaIHL{rOrpa{e ECT, nO-

JIVqCHO:"-'----n' 
ar(TtrBHbrx o6racrrrx r{Merorcg yrJrbr rIperiMyrllecrBeHnoit opr'IeHTaql'rrr ((rpaEueHToB)) Jry-

.resux cHopobreft ln rapurnsort nilocrrocrrd) oruocrarCur,uo (rpaAr'IeHroBDJrpor,oJlbHoro MalHI4rHo-

"o-fiil: 
6.0 d"liere.licrnyer 06 o11pelerAgHoft opraglr3aUr4r'I EBU)neHI4fi BeIUecrBa MarHr4TrIbIMr'I

rroJrEMI,r afiTr,rBHbrx o6racrelt.
Maxcuua,irrnue ryrreBrle cftopocrr{ B xoJrMax c [,BI'Irr(eH]l.EMrr raoa, ]IanpaBJIeHIrbIMrr ft Ha-

o.r,tolir^errro-ii-o, nao;rr,jlarem, B ocHoBHoM Jrelr{ar BHe MancrrMaJrbHblx iranp'txennocreft B xo[-
Max rrpoAoJlbuoro MarHltrHoro iroJrs r,r cosna,qalor B cpeAHeM c HyreBofi 'nrHueli npo4on"I-o,lo-y3.1-
;;;;;i;T;;;. 

-Ai['oco6eHuocrr.r 
xapafirepHbr [,JLn aHrr4BHr,Ix o6r-acreli, HabflIoEaeM],rx fiafi BoJII'r-

Br{ r{eHTpaJrrtrIOIO MepIIAtraHa, Tafi I,Ly nphg CO.nneuUOIo m1cxa' Ila6lrcAare,nruble OaHTbI, DO-B1I-

ErrMoMy, yr{a3brBaror Ha ro, qro crpyftyiutre oco6eHHocTr4 (xoilMbr, IryJreBble ilI4HuI'r) florfi c11opo-

Ar6fi;ftiffnofi o6lacrlr s 'ocgonH6ri oripe[eusrorcg ABrrE(eHI4JtMrI MarHrrrHoro rroJrfl BMecre c Be-

IIIECTB OM.' Mln. 6, 6n6st. 22 uazt.

yAr{ 523.74

MarHrdrgbrenotquco6crnegHbreABrrlr{eHurrcoJrHeqflblxrr.ETeH. I.HauuaHE.tr{sB.HpltucHoit
acrpo$ne. o6c., 1976, 55, 60'

IIa ocuonasuu e)fieAHeBlrarx HapT IIpOAOJIbHOfi U [OEepe'IHOft cocrar.larotql4x MaIHUTHOIIO

,rorr",^-rir.,ivr"t;;i; B r{p;';;iior ,dpb6nar*eCfolt- oocepsaiopran, it cepr4l{ cHIdMHoB coflHua'
6riiri-d"ir'i.i'n nillao6rrcu.recxofi-oOcepnarbpnr n !,e6per\eic (Beurpna), qlyg_IPgleAero cpaBne-

Htre ABtrrfieHrrE fiEcp II BoltoHOH nOJIyTeHLI Co crpyxrypOrT noneperIHOIO MaI'HIITHOI'O nOJIE B IpV[-
;;;tr;;;ff;;iifiiCZnri t[. nt tg6b r. ttafiaeub, .r'ro^narua asl4rant{cb HaH BAoJrb, ral( r nonepen
lrallpaBJlellrrE rrolepeqHoro MaIHIITHOIO nOnX. B'npoqecce IBu,fieHI4.E IIETeH npol4cxo[I4JIu I',I3MC-

iienfi"-iidiiiiHripiiirj; s 6omIuurrcrne cryqaeB coor:nercrBosanilMe repeopr4entaqrlr crarloBbrx

ruHut BAop,.rpaextop:ulr aa EBrr*(ytqrrMcfi rrfirgoM. Otru_ago s Hegoropblx cJryfllI Ba ABa)fiyIII'IM-
c-E rr.ETHoM cTpygTypa no"ei,!.rHoro riorrs crauosuflacn 6lr.renorl r lepneugraryngpgoii fi 'r'paer{To-
pur4 rrpouregrrre1o nfiTEa, xdT.E nepeg IIfl'IHoM OHa MOIJIa 6LIT1, nO'rrra napa.rleJlbll6lt TpaeHTOpI4'{'
ilar,lny.Ilree coBfla^e,tre op,enrartrft rpaexropuit IIflreH co crpyltrypofi II1 rloJl]eurocr, oltoJro

uyreeOli Jrr4Hr{rr npOAOJrbHOro trOJI.E, T. e. B Tex Meorax, I'Ae MarHtrTHOe noJle 6JI[3HO N ql{cTo nO-

nepeqHoMy.' Ha6irropanocb xopornee cooTBeTcTBrre oprreuTaqrrlr BoJroHoH IroJryTeHr{ nAoll IJ1' Eor[a lpyu'
na 6rrta oHoJro rleHTpaJrbHoro MepuEtraHa. cooTBeTcTBI4e yXytrIIIaJIOCT! IIO Mepe yAaJIeHIIS IpyU-
rrbr oT rleHTpaJrbHoro MeptrArraHa.

I[$fi. 4, 6u6Jr. 19 nasn.

v4rt 523.76/77

o clleltrpanbHoM ]rHAer(ce AB]x noxanbHbrx paAuoucToqHul(oB Ha conHqe B nopornonolxonoft ua-

OTI{CAH'IHMETPOBOIOAI{AtrA3OHA. BA'IYPI4HA. O" AB OP.EINUTTA' C'' E P IoIXEB H' H'
tr{sn. }tplrucnofi actpooraa. o6c., 1976, 55, ?0'

paccMoroeHbt cnefiTpaJIr,Hble r,IHAeKcbI AJrE trByx JroHaJIbHbIx l4crotrH}'lltoB IIa CoJIHue B ull-
,cprrrii irrfi noar S,b-Z,f n23-l,g cru. Sxaueiug cnc6rpa;LHblx xH,u.e6coB IJIfl JlogaJlbHoro
[crorrH]4]ra. cB.aaaHHoro c maioarcirnuofi rpynnoft rrETeH, BaMcrH-o BbIlJe coorBercrByloulux BHaqe-

iifiii#'6b;;6";;.;;;;ofi';,i;rnnu. no mi,ie pocra scn'blre.ruolt arruBHocrlr rlocreAHefi rpvnnbl
u-rib,iiinnionenvi s :,i,ek rvrbiqnrrx paArroBcrrJreclroB BHaseHrr.E cner{rpaJrblrblx r{HtreHcoB B yfia'
AaHHbrx r,rHTepBaJIaX AJII,IH B6JIH CyIqeCTBeHHo yMeHbIIIaIoTC.E, lpnieu cre-nrpanrHrrfi ZnAenc
i-'iiirriiuioi"- B,S-r,i ;n Mo)+(er rpr4rrr{Marb orprrrlaresnue ariauelun. 

-3T 
o- oauavaer, uro

lr aibumyna cneiripa JroHaJrbr{oro r.rcr-oqnnxa c lloBblrreHrreM afiTr'IBHocrr,I rpyrrnbi cMerqaJlcfl B

CTODOHV HOPOTIItrX BOJIH.^ Ta6Jr. 
-2, n$t. 2, 6il6l. 7 nacn.

v[r\.523.76/7i
HeRoropbre oco6essocru @uyxryaqlrii uIIreHcr{DHOOTLI BO DOIIJIecnax paAuousnyrleHl{fl conuqa

*"rpo"6"oflilafla3oga. IOponc]r,,fi10.O.,Hur(oJIaesH.f.]IBB. I(pblMcnoftacrpo{ua.

oAc., t}lS, tS, lL.
T{a ocHoBe ilsvqeHr'I.fi Ba[I4ceft paauouSflYqeHu.E CoflHIIa, rloJlyqeHHblx Ha paE'r{oreJrecHone

pT-22 llptrucxofr acrpoSralruecHoit-o6cepBarbpulr AH CCCP c BblcoHoji rtyBcrBnreJrbHocrbro

i *u"ot-i.oiro""uotip-&e"r,r, noxaBaHo, qro B reqeHr,re noBbIIIreHHofi aHrI4BHo-crI4 CorffIa OoH
rrrvMoBoft 6vnN noxet ucnii"iis;r; neplbnu.iecrfie {nygryarlura c..rtepMoAoM 0,05-0,15 cer u
au-rilruEnOd 

- nOpfAXa 1-2% nSJITIOI'O- IlOrOHa. MOpSolornueCxoir ocO6eHHocTbIo HeHoTOpbIx

i.1ffi.c1ri";*".v*-"ii5'ii-ovp, irh"-"riircs io.ne6auuq nu6dsocua rroror{a c flepeMeHgoft E.JrIrreJIr'Ho-
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crblo, tIJraBHo MeHffI()qeficfi B TeqeHr,re co6brrr,rg B npe[eJ]ax or 0,1 Ao 1,0 cex, Hanuq.fie raHnx Ho_
fleoaHr'rl4 npocJlelHl'rBaeTcfl I,r B AocTarorrHo pa3Br.Iroll.r]yvoaoii 6ype, B BbrrrucfleHHoM IraMI{ pac-
IP-_eI9Ie_H^T1-:9_crorbr noffBJreHI,I.a BcrrJlecfio-B ItryMoBoIl 6ypr LIMeIorcfi Maficr.rMyMbr, coorBercTriyrc-qrre fi-oJre0aHfiflM c fiepno,qoM.or,1,7 [o lt0 cen. Ero cBr,rAeTeJrbcrByeT o roM, sTo'BosHuflHoBeirr4e
BcnJrecHoB Bo BIleMfi rlvvosolt 6ypu craaano c BoJIHoB6IMI,T [poqeccaMr4 B arMocsepe Connqa.I{.nr. 6, 6n6u. 6'uaar.

ytrI( 523.165

coaneqxasaftr,rBHocrbrrAeftauerpoDoepaArro,,anyqegl'elonurepa,BlraALrMrrpcHr,rftE.M.,
Jlenuqrrfil JL C. trIaB. HpbrMcfioit acrpoor3. o6c., 1976, b8, gl.

Itu urarrrga npeueuriurx rapr.raqufi rrHEeRcoB EefiaM-erpoBo.ro.paEuofiafiysegng trOtrr,rrepa, ro-
crpoeHHbrx Ira ocHoBe [aHrrrrx rraouoAenraft s BoyrUepe (1 960-1 g? frr.), cneflyer, rrro BepoETHocrb
[offBJreHIr.E paErrorlBryrr_eHr.rfr BaBficfiT or cr(JroHelr].rE 3er.rm.r s crrcreMe xoopguHar Ionurepa. no-
9I9{bI^y-,y-3qY:9II-4e_HqqIIoAaercn rorrblto or o6riacreft ceBepuoro nouyuafraa rrrranerbr, Harrr4qr.rearofr SaBI{crrMocrI4 rrpI,IBoAI4T x xaxyqefic.r aHTr.rHoppeJrEUI4lr nepoattrocrr peu4crpaqr[r pa[uo-
rrBJryqeHr{fi fi corHeqHofi aHTI4BHocrrr. }Iuteucusuocib paglroraaljvenur o6uipyxranaer noJroErlr-
TeJIbrIyrc xoppeJrElll,rrc c corHe.rEofi afiTaBHocrbro.

klnJtr. 2, 6146[. 18 HaBB.

vIn 523.84

Ha6aroqarear,nbre oBr.rAereJrborBa MorroAoro Bo3pacra rpex BBeBA ,r,nna By Dra, q y r a fi_
HoB II. (D. I{BB. Hpnlrcrofi acrpo$rrs. o6c., 1926, f5, 95.

SBeBAbr BD +30'448, qllspg u_B-D t27'46L2 ctrenrparr,Ebrx rr4rroB G8 - Kz crreAyercql{Tarb nepeMeHFblMI,I Trrna lJ Y ura, flocnoJtbr(} oHrr rroHashrBaror nepr{oArqecfi}re rSMeHeHr.{f6recxa I4 BcflblrllerlHyro afirrlBltocrr (HaH 6brro HafiaeHo panee). CpanueHu''cn-eiirp-anrubre csoftcrsa
oTI'IX Tpex sBeBA I4 IplII4x,BBeBI raHr,rx xe cfler(rDarBHr,rx TJ,r!.o!, 3-olqpDlg Bxol-ar B pasJrr,rqHDre
BBeBAHbre rpyrflrrpoBr(n. crexrphr BD +30'448,-FK com u BD',f i;i6,r^2 oriu?uiv.regbr B )nracr.
Hax 3800-4900 ra 5700-6800 A c o6patHrtun Ar4cnepcr4sMrr 37 n LZ.6,7r- coorrercrBeHno. JIoc[eRTpal\r olpetreJreHbr r{IrreHcr.rBHocrrr OMl{ccr4r.r Ca fI, cxopocrr.r BpaqeHrrfi tr coEeprr{aHr,re Jrr,rrIrr.
Ig.",tr:-u*":I9:^aly-_I-1p_11Jep"crr4Hr.r saBr'cnr. or BoBpacra s_agar. n'onfreiiii 6j,diiirq"" pe3yJrbra_rbr: 1)ooI$r{BaJreHrHEIe InI4pI,IHbI aMl,tccuoHHofI auulru K Ca II n cncnrfuax Bcex itiex asesn baaHbr1-2.A; 2),cropocrH Bpr:nte}t}{flo sinipanurr 70 xn/cen EJrff FECom, BOxil/ce1'. ErE BD +27"46112w -{.10 nn/cg! trfl{-PD-+30'448; 3) coaepxaune ,ni.rrun tg iv (l,i)-pa.tyir +i,5-Alo-BD +*;+A7f,f 1,6 sra BD +30"448 u -(1,7 sra FKCom (nu.E so[oFosa.te'fr(HI- il).-ii6 ,r"u aaHrrBrM
MOTfiHO SafirIOqIrTb, qTO BOBpaCT paCCMaTpr4BaeMbIx 8Be3[-MOJIOAOfi r.rJrrl npoMexyTouur,rfi uexgyBo3pacrorlr caMBrx MoJro,rbll (f Jaul r,t crapbrx aneaA (Coluqb). - '

"la6t. 2, r4rr. 3, 6u6r. 26 naas.

yEH 523.84

orlenru naoulagrrrrreMrreparypbrrrflTeurraByDra. r{yraffrroB rI. o. I[sB. Hpuucxofiacr-
po$na. o6c., !976, i5, SL.

PaccMorpeHbr [Ba BoEMo]nlrbtx ooGscHeHI,IE nepuoluqecHr.rx asMeHeHr.rft ouecra BV Dra.rrepBoe oobffcHeHI,re cocror{T B TOM, qro B fianOIl-TO EoryCtfepe npaqarcnrefic,q aBeapbl B TeqeHr.re
IIIT9{:y-o-r9^B!e*egr{ rprlcyrcrByer reMuoe ustno. Coruhcuo atoirouy oO'incneinro-o6e nonycrbe-pbl sBeBAbI ooJree I'IJra Meuee paBuoM_epHo noxpbtrbr MHororrlrcJreHnbrMlr nRruaulr. io cwma-pihq
II-9IB{}_IIT9I-B oAHofi uoryc*epe 6om,rre, qeu B [pyrofi. IIoFasaHo,.rro B;t,6p Merr{ay arrrMr4
AByMfi OO'bfiCHeHI,TEMU Mo,fier 6brrr, ctreJraH c rroMotrIbro uaoarolaeuoro oinoneHaq A @ :'v)/dv ,$e 4-(4 - Y) u av - I4BMeHeHr4n rlogagareJlrr queta lr o.rre6ii ileiilt. "n-;'trd'u*aouroleruaii svDra 1965-197O-rt 1974 n. yraabrea.Ior Ha ro, qro Bropoe r,rB paccMarpr4BaeMrirx ooasclre?yii-iipig-
lp;Illei11lgg_. 

,raxnm o6pa-aoM Har?AeHo, stb oruocr-reururie unoqhrn rr.Ereu Moryr aocrr4rarb
9IIljIo^{l[{-I}t_cH_a 3BeaA6I, a reMneparyphl n.EreH Ilpu6-r-rar,Irerlbno Ha 400o Hr.r;re renrneparypn
EBESAbI. UAETAHO 3AHJIOIIEHI,IE, qTO SOTOMETPII'IECHI,Ift OOSE}IT HA BY DrA B6IBBAH B OCHOBHOM
IIOJIYTEHfiMII IfITEH.

Ta6r. 3, rtn. 3, 6u6n. 1I naas.

yAn 523.841.374.a

ItpuBafl6recxaucnenrpEMcep.parrKoBcRasT.M. Id.ls.Hpr,rMcxofiacrposr.r,,o6c.,
1976,55,100.

- -_-I{llgrarcrcE pe3yJrErar6l SoroolerrpIlvecfirfx rr cleftTpaJrbrrbrx rra6nrogeur,rft EM Cep. @oroafleHrp-l,rqecHr{e HaonoqeHr,rfl snnonHeHri B lgTrr r. n gu.nr}pgx ,, B;v;a-6Ai-.. re.uecroue.cuenrpodoronerpr.rqecnue na6rrc.q,enus shrnofiHeuri-s tdif i-lgi i i. ,iu'ai6p"u=nuiroHHoM ctrexr-porpa6e 7220-un reJlecRora Hpnwrcxofi.acrpo6lranqecxon-o?idp;;rAi,;; iEf-cti! Csrdretc-iibfi37 A/xn B cnexrpaJrbrrom AHanacone I 3d0b:_-I-t90-0 A.
HaOrroIeHzfi rroHagaJrrr:
1. CytrIecrByer- I4BMerreHr,re fieprroEa co BpeMeHeM, B raurepnane ruexray 1g68 I,I 1g?& r. treprroE

obril paBeu p: od. 806 129.
_^ ^^?;.9pil,l"lLq gpe4III Hpr4Br,rx Ba pasHbre rorEr nor{a3arro, uro EM Cep B !g7tr r. yMeHbrnr.r_
JIa cBolr oJIecH r(aH B MaHclmtlMe, TaH Lr B MrrH-r,rMyMe Ha 0.05 dnea[nofi nefliil.rnHhr n 6ra"tii-pe i-.
-. ^ 3-.-trq- $iloreecnr,rM nap-aruehpau arrroc4epii EM cap - E;;;dt'c;*';oiiiii"intrl-li6ia5r80,8 IV-V.

4. B arMocgepc EM Cep cyuecrByer uaobrroH rertrffls (N (He)/N (H)) : 
-0,81.TaOr. 6, fi.rtfl. 3, 6lr6ir. 6 naas.

yAr{ 523.851

CoAep,{aHtre reJrtrrr B aruoc(pepax sBeaAt BxoAsulux o o-aocoqraqnrr r{ MonoAtrre cnonuenug. JI to-
6 r,r M fi o n JI. C. llan. Itpnucroft acrpo@raa. o6c., 1976, 55, lLZ.

. C [oMoulbro flpeEJlorfie,Horo 
-H.eBgB{-ro__aB.]lgpoM 

Merotra, yroqHeH,oro B cflJqae pauurax B_aBeBA' HafiAeHo 
^coaeprr(arlre remrs N (He)/N (H)'s auuoc6ripiiaoi;;;la r,;a;c;;'d6,r:iiil'iipi-IrarJIeH{aEI'Ix o-accoxuarlaflM z tuonoELlu cnonuerlrfr.- 

- 
noiaoan,i -'qriiifiefree 

Bgaqeg1reN (He)/ N (H) pacrei c yBeJlrrqeHlreM BoBpacra 14 paaMepoB coorBercrByrorqrax cfionreHr4i



Haccouualtnfi,Bo3pacry/nopRAHaHCCHOJILHI'IXlll',IJlnliOHOBJlcTCOOTDCTCrByCrOCJtlltllllliit'r/iii;i,\,(iii :-ti.dc +d,ro,"i";6';i.;;;;;;p, r >-to rtrH"rerN (IIe)/N (il) : 0'r3' rlocrcr'
uce rrra,lerrfle xaparrTcpHo TaHlHc EJIfl fopEql4x aDes[, noJl,r.

1'a0r. 5, ra"r.n. 4, 6It6,tt' 49 Hasn.

vtrH 523.877

Cogepmanne rltrurlBsxeBArlr,Ix atlroc(pepax. E o fi p'I y nM E' I{an' I{pr'Iuclroitactpo$ua' o6c''

1976,55,127,
IaHHbIe o coleplr(aHl{, JII4TI,IE B arMoc$€p-ax-4g1 sBeB[.bI PaBrutrHblx clleHrpaJlbHblx t{JraccoB

rr Da3JrrrrrHbrx cBerr4Mocre, i,iiii,iiiiiu rii,r#eienrr a olsy cr.icreuy' I'Tcnorb3-o-B^aJrcfl MarepI'IaJI'

;1r"r6ffi?ffi;'r"ft liii-i iuiiapo 19?5 r. IIoHasaHo, qro cdtr6pNanve jrurua AJ,E sBeBE pa3g4rlaercs

Effi# i;;, ;^i'0r'fi-r.-np.-u"fir;er""i u;;;fi,;;ii, 
-coneniiinus 

rrr{rr,rn or cneHrpaJibHolo Hnacca

l,fi DaA,uqHbrx .py[II BB.BE, I(OTOpbre IrOfiaBbtBaIOT, qr6-'OOnee XOAOAHbIS BBeBAb-1.'lMeIoT MeHbIUee

6;;;ffifi;;ffi;:rf"1'fiord#uo rar(xe, qro NoJroEbre aseatrb, rrMcror 6o*mee coAepll{aHr{e nurr4s'
rreM cTapble. IIpuBeAeHErlanuireoO'oiuo-errrr raoronoi'i:rirls-sarMoctepax 30 asccl' B 6olr-
IrrrrHCTBe CflyqaeB "t,i ne O'tinapyiei.--iaCxrrrcqenae Cocrislslot tuarnltiHo-nepen.teHflble 3Be3n'LI'

lnfl Horopblx orHonleHl'Ifl r'raoroinbr ol,i/?Li onpeAeneHri''n[6ne'ai ot 0'10 [o 2'00' orMe'IeHo'

qro ,oqrrr Bce uepeMe'rrbre BBeBAr,r ]rMeroT lloBbrrnensoe'c-olii-piiaiie turui, SBesAbr S rr C nMeIoT

coAep,r{agrre ur.rtus sHasrrrei;;o-'6bfime lrexgneaAnOrO. Iiiubresa o roM, tlro rrpl'I BoBITI'InHoBeHurr

Bce SBeBAbr r4MeJM oArrHaHoBo BbrcoHoe conepE{aHrre nutut'u sareM oHo i'n'relsur.anocl B xoAe oBo-

Jrrcrlrrl{ B-crleAcrrue uep"*"ur-r-"inirrisd,iibira, B IIenoM ,Ao3ilernopureurHo ofit,glcnfler peByJIb-

TATbI HAOJIIOEEHI,IU.
Ta6n. 4, uun. 19, 6lr6n' 83 naal.

vAH 523.165

rrcro.rHrrn narrMa-rrsJrylreHr{fl cBepxBr,rco(ofi aHepruu cyg x-s no ra6urogeHlraM-1974 r' c T e-

rraHfftrA.A.,BrIaAr4;rp"""ft8'M"ILemnopIO'I{''(DoMr'rHB'11'I{BB'}tpDIM-
cfiofi acrposua. o6c., 19?6, 55, t57' 

Derr.rcrparopo
IIaO.TrroEeHuE r{croqHrrxa IaMMa-HBaHroB c BHepllreft >2'10.12 .ss c-y-g x-3 Ha

qepeH6oB16r,rx Bcnbrr,e1 I{;ii ,ifr*i,ee D-'6nun uposbr',;eHfi , tgZa r.-tV?rbpuxa. nduepcHlrit 6n-

Jra ITBMeH')Ha raHr4M OOpaSOM, qro r{croqHuH naxogl,rilcs B nole apeuraR ['ereHTopoB BCe BpeME Ha-

6flrctreHr,rit B TeqeHue uour,r. cpeguaa aMtrJlr.rryEa aoeeHra n Hanfarneurau Ha r4croqHilI{ D 1974 r'
cocraBJrner o,7z + o,z1% (z,i'";-i;il;d;i, uus'anryira ,ffi;"dAAiil;li!-d1,13.1t0,t'8% U',t' d)'

IloErBepEuaerco opr"yr"r?r"-?;fi;ilr&i-"ft-5"orrrrof"o"r, iiordia raurua-ilanyuennn' I43 pac-

cMorpe,r4n Bcex EaHH6rx 11f6';r)i;fiiti!i5-:-t'sia-ir.-cneryer, qro Beilr{quna-n-orona r'sMeHquBa

#";E&II ffift&ffi:.6;;;;ft; e-A;, upr{ r(oropDr_x--na6nr6naatcg rroBbrIrIeHHaE-.!4HreHC}rBHocrb'

yAaercf corJracoBarb Aro ,l|ii-tie]i jr6t Ha6flrbgeHuiA,- eCi,i, npllHflrb nJlfr nepl4o1a BeII'IqrHy

T : 0d.199682.- lfaOt. 2, ut:.J,. L, 6u6r. 8 HasB'

v,u,r( 523.035

Iay6uHa oOpaaorauua uranuil noraouleHrr.E B SDeaAHblx arltoc$epax' JI ro 6 u M r( o B JI' C' I{an'

T(p-r,rucxofi acrpo$us. oOc., 19?6, 55' 164.

HaftAeull H[rr(HIae Ir BepxHI{e [peAeJlbr gur rny6utrt oopasoBauu.fl uHrencunnocru t1,, (P}

fi rily6[HDI O6paBoBaHuE UOrOfta t]rv trpl{ paSrurlHbrx BHaqeHr'IEX OTHOIneH'Irf fio666r4IIueElOB

norJrorqeHrrr B JrI{Hr,Iu r r r"npaptrrioM crrefiTpe-'---oT vr(aaaHHoro orHoIxeHI'rE SaMerHo EaBucr{f,

rtrr{puHa rr,repBafla oorrq'i-cfi-tt-f Hrioigr, , x6ropurfi itiiivr- nb"ala*b sHarIeHIL tl, (P) u alrj

EJrE roH.perliblx ur.rur4fi; ilouy'reunble r,auHble xopomo corJlacyrorcE c pe8yJlbraraMll TorIBIitrx

iiac.retos. 
- 

BbtnoJIHeHHbIx llrn 
-ps[a ruHLfi coJtHeqnoro cnexrpa'

' Ta6u. 3, 6u6n. 12 HaBB.

vAH 523.841.33

0 Do3Mor(Hoil llrexaHu3Me orpuqarenbllHx
H u H B. fI. I{an. Itpr,tucnoft acrpo$ue'

: DcnJrecnoB uaJryqellrrl BctrblxuBarorlux aucaq' I p w'

o6c., 1C76, b5, 179'

B ycroDuax arMoc$ep xoroAllr'Ix lap{tlg}.-.ngBbIrJIeHflc re}lrreparypbl conpoBo}r(Aacrc'l

peBHuM yBeruq"rrr"on ,,orr4drrriiaqr; o,p''r'itell1-l'.I 3o"o' Bo)ropoAa' flBJlnrc'uerocff oAI{I'M-I{a

ocrroBrrbrx 
^croarrr{HoB 

uu,poaiavirocr'!{ lpfl H14BHrIx-.rcrrtncparypiix- B pc3y,,brare rip14 cflat,oM

HarpcBe noBepxHocrrlbrx ;;;;-;ff,;;di'-; is" < 7'r0 -'? 
(0)) ruo*iei lp:l^Y't 

uperreHHoe

((Banl4paHueD rrtryuero cHrr3y rrororxa _r{BJryrreHufl, npxB-oalruee H yI\Ierlbrrlerlrrlo cBerlNlocrr{ 38eBAbr'

AToT MexaH1BM rrpror"no"rb, U.nn o6'L.EineEu.rt brpnqarc:rrHux icl:tecron I4sJlYqell1afl' per.rlcrpll-

;y;il; -;pt $oioa.reHrpr,rr"cHux HaorIo!,eul{ Ex B crrblxr{rraloluux BBe3tr'

Il rpcanoro)n"""", ti6"'6 i;i":"tiif-< 1, ncc.rerooaua peanur{.H arMoc6epbr Ha rerl-

,o"o."ootil;l;i.-nri..'"ii6iihrari6,.rrb'otplrqarcirbHbre-Bcnrrccnu roa-ullHaroT'B Yqacrl{ax cneHl'.pa

c upeo6aatra'qr* unrragorr'Ii='c rualCuiryriOlr B o6flacru' ! mt;nt orcyrcrrlYlor B Yrlacrrtax clen-
rpa c fipeooratralou],lM or,riio* n oJ.eiy.:inpurrx Llglo-g' nx a,nlnryla liaEcrlMarblla' €CJII'I Bo3-

rryrleHHar{ OOflaCrb saxOflrnro?-r Ueflrpe UuCxa sBegJtLI u 0e ToJIUIItHa ioplnna BbICOTbI OII,IIOpoI'HoI'I

,t*o"t?rr#i,;ru"ocrr' 
BcrrrecHoB no noprrafiy ue,nr.r,ruuuJ paBHa BpeMeHr{ 

-1e11_go-or1 
perraHcarlrrr4

rroBepxHocrHbrx "roao 
ar*oi6"prr u mbxcr-cocraaJltlrb'oi rtecxo.tilltrtx AecETfioB,a^a_lrtO X"-"r-,

anoriur* uuuyr. orreprnn rou*yrq"rr,,,tHco6ro[rrllatrJrrr nor]qctruf,santclHoii (anLv -o 
-,1)

alrtfiJrtiryAbr BCrIJecHoB, rlopgtrIta 103N cpz'
Hparuo OOcyXUarotcs'- ,,-diroair.to,e IrCrOrrHrII{Ir u}lrlyJbcllo1.o lla1.pcBa aruOc(cpr'r'
1'1ru, 3, 

'h'rr. 
22 Ha}B.
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yl{r{ 523.855

Muoror4oerna.n @orolrerplra u uoplpolo.ur cer?oeproBonux raJrar(Tr.rft Map(apffH 2g0 r NGc i2zb.Mer:ufiJI. II., I]p oH :,z.ttIl. I[-. ]IBB. I(pbrMcxoftacrpo$raa. o6c.,tgi6, Sf, tSS.
IIptrBeEeHbI pesyrbrarbr r4ccJleAoBaHufl Crpylrrypbr raJraftrr.r( Maprapau 2g0 u NGC 1275

B y3Hr{x 4r4rbrpax (),ao 3600, 87a0, 4400,4680, 5090, 5280, 6090, oooo u ?aoo ,6.). ooe raJranrr.r-
fir4 no crpyltrype HarroMr,rHalor E-taraHTLrHr,r, Ho crrefiTpaJrbHHrt cocras ux l4BryrleHr,rfi 6rlr3ofi ficIIefiTpaM BBeBA paHHrrx r}rnoB' OOe ra,naHrilnra n6.nraait qgep coAep,fiar rorryOire r{oHgeHcarltrr4.B 6anExax (bulges) orrzx raJrafiTtrI{ BoBMorr{Ho cyulecrnonauae cBepxaccoquaqlrii rlllr.r cuyruuron,cocToflrrlr4x r{3 OqeHb rrosaI{trx 3Be3E.

Ta6fi. 2, utur, 1,7, 6n6.n. 1T naan.

y[I\ 522.617.3

An[aparypa glr yunrpa@uo:reronoft ([ororrerpzra BB.BI Ha fiCB <(Itoc*oc-21-b> . [,ra nr o n H. A.,? e p e B 9. trI. I{ss. }tpumcxoft acrpoQne. o6c., 1926, bf, 196.

.(.rn qc,reir y,:rsrpaolro.neronorl Soromerpna oBeafi pa3paooraH npn6op UHA_65, npeAcraB_
Ilffiq{I.rl:i co6oi;l pna napaJrnerbuo nanpaoneri^Hux renecxonon c yaHcinondcHr'*" &6irjniaii,"a,fri,paooraroxlrrMtr B paoHrix o6.nacrnx cner{Tpa. Onucana noucrpyxulia u nposeaeHo J,rccfleAoBaHrre

T1punl9l"g1"* OoroMerpoB y@-1 (^max : z,LoL, At = 1-20 ii ^ vo_z (i;r;:-r;;;.'n;
A)' = 110 A), a raHH{e AByx BcfioMorarerbHbrx $orouerpon, rrMeroqr{x fipaBbre pea1rlrdu, OflrrBHI4eIr rroJrocailt B ,r.-I/.MoH{AyHapoAHofi {ororr.rerpuubcHofi cucri:mlr U. '.B. y..----'- --'

rrprroop .l.,rHA-bb vcflculHo paoorafl ua l4CB (HocMoc_2l5D'B i06g r.l{lr,n. 3, 6u6r. 3'HaBB.

Y,4It 629.78 : 523.7/8

PesyJr.Tarbr y*rpatluo,rero,oii @orouerplru B,eaA Ha tr[c3 <(r(ocMoc-21r,. B B e p e B a.A. M.

**^--Ti9opttEeoprreHrl{poBaHHoro tr{c3(Hocmoc-215D 6brru ycraHoBre6br traparJrerr,Ho Ha-rrpaBJreHHr're reJecHoflLr c 
.soromerpalrlr, perucrpupyrcqraMrt .splrocr6 aneau s yJripas"'oreior'olt

olgagrn cnexrna \2r10.6, r_a1_: tzoitl n-rz2?i,Liar--:- r r,i[1. 
-o","*oJ.;r;;;," 

aBe3E npo_r4aBoAuJrocb c noMorr.rbro MarHr{roMerpa-lr anyx o0rombapoB, perucrpr.rpymqrrx rroro.u u,JryrreHrr.Eor 3Be3E B B- ,n y-florocax--c1c3enri 1131r. 4,ri So"iBeag olpereJre,br Mo'oxpoMarr4qecH,re ro-ToHr4 r.rarytreHr4n; grn l5 u3_Hux-npoeeAeuo cpasHegrre c lpyruvr,r lralrepeuuinrur.TaoJr. 4, r4rr. b, 6!t0,il. J2 
- 
naas- 

- 'Lontvvvttttnttttt

Y[H. 522.22/29

2,6-MerpoBbrii BepnarbHbrii Tenec*otr uM. anaA, r. A. rlrartHa. I{ o a n Hil cfi aH u 6. r(., T a M-6 oscHirrt I. A., I(oHrruH B. M. I{BB. HpbrMc*oia acrpoSna. o6c., 19.6,5f, 20g.

3|#f:1i Tr?rX"lorT.u*#dr3,6-az-tepHa,nr,rroro 
rerecnona rrM. a*an. r. A. rrrar?na (3rrrr).

y[I\ 522.612

cnen'r'porpaoAJrrrHerroABtrrr{Horo@on}ca,reJrecnonarrM.aftaA.r.A.rlrafisa.Bacr4rbeBA.c.
IIBB. I{pbrMcnoii acrpoQua. o6c,, 1976, 55, ZzL.

IIpI'IBeACHO OrrrrcaHtre cneHrporpaoa aJrfl HerroEBr{}riHoro c[oryca reJ]ecxona rrM. afiaA. l-traf,r-a' B cnexrporpaOe ycraHoBreHh a'rroiirfi]iibuiai'"p"rru"*aj paaMepoM 
-28 x zg cil. A*etorcrrTpl4cMerriHbreHaMepbr,AaroqlrecpeAulrerrauertnnetrluurcpcuuorl,6Ao tZA.luuBrrrrrepBaJreFrr{H

soJrH 3300-7500 .A,. B cne_fir.porpa6.e^-npr.rMeueHo Ooroarerrpraqccxoe l,r.raupoaariae.Tadn, 2, r4rJ. 8, 6il6n. 5 Hars.

y.4lt 535.317.63
cllcreMa us.AByx Bepxan' yAoBJrerBop.srcqafi yenoBurc [. repruenq rr crporo ucfipaBJreg,afl Haoifepnuecnyro a'eppaqrrc. II o n o r I. M. I{an. I(pr,nacHoft acrpo0ua. o0"., 
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