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IroJu PLI3AUHOHHbrE HAEJrrcAEHr4f pAAI4OH3JryrJEHHfl
COJIHUA HA BOJIHE 3,15 cu

H. H. Eprcuen, M. B. TruuH, JI. H. Iaerxoe

flpnne,4eusr pe3yJ'rbrarbl ua6,rrc1euufi no,'rqp,H3oBaHHoro no Kpyry pa;ttiou3,,rl,qeHrrs
d'IOKa,'tbHbrx l'lcroqHHKoB I.I BCn"qeCXoB Ha BO,itHe 3,15 cn, xoropbre npoBo.{li,r1Hcrr B HI,OHg-
urcne 1968 r. ua 22-uerpoBoM parnore.rrecKone Kprrucxoir o6cepsarof ur.r. flo;rmepxrleno,qro no,'lqpfi3oBaltHoe flo lrpyry pa,{tiotr3J'ryqeHue r'roKa"{bHbrx ucroqHIrKoB sa Co,luue nueet
HaIIpaB,'IeHHocrr. OlHaxo IIoJIspu3oBaHHoe r.r3,'ryqeHrre Moxer ua6nrclarrca H B Tex c,r]'qaflx,
xorAa aKTHBHas o6nacrs Haxonllrcs sa ,run6e H,'rrr Aa;xe 3a HlrM. Ha ocuosaHurr paccNrorpe-
Huq AByx sa,'IIrM6osblx aKTI.IBHLIx o6.racreii no,'ryqeHo, qro BepxHHe rpaHuurri o6pasoeairua
ro,'IflplIsoBalllloro paAuolr3,'IyqeHlir pacnoJararorc, Ha Bhtcorax 16. 103 u 35.103 Kil HaL
QorocQepoii. Bonluee 3HaqeHIIe Bbrcorbr coorBercrByer 6o,ree lrousoMy gcroqHHKy.
oxasa,rocr, qro ,(r'r.E yHHno,rapHoli rpynnbr (n rcxnou "no,ryurapuu) 

ucroqHrrK nor,rspx30.
BaHHoro U3JyqeHII.ff B I'l,lOCXOCT.II,(uCKa CMeUIell OTHOCIITe,IIL,HO OllTUqeCXH Ha6,rrc.4aeluOfO
IIllra- np^nyepHo Ha 20-30' r ccBepo-sana,(y. Bo BpeMq paAuoBcn,'recKoB 10.\1lI r-rl2.VII l968 r. 3aperr.rcrpupoBaHa cMeHa sHaxbr no.rrpuruurr. l2.VIL,n.ru"r rin.-HeIII{,I iIHTeHCUBHoCTH no,IrpIl3oBaHHoro paI}IoU3J'IyqeHItr.{O BCIL'IecXa (ga HeCKo,'IbxO
uacon), a raKxe o6napyxeusl nepuo.quqecxue eapuau,.ru (runa xo,re6alruii,l 'no,rrpri:oeaH-
HOIO U3JIyqeHHfI BO BpeMfl CaUOro BCIIr'teCX2.

THE OBSERVATIONS] OF CIRCULAR POLARIZATION OF SOLAR R.{DIO ETIIS.
sIoN AT 3,15 cnr, by N. N. Erjusheu, M. v rinin, L. I. Tsuelhc,tr.-The observation results
of circuJar polarization oi local sources and bursls at 3,15 cnr are given. The observationi
tvere tnade rvith the 22-ntetcr radio teles.cope at the Crinrean observi'tory during june-july,
1968. It is coniirnred that the. po.larized einission has its directivity. Houevei"ttre pciliril
zed_enrissi.on rna.v be observed when an actirre region is either on ihe Sun linrb or i.irinait. Frorn the observations ol the trvo behind the limb,soltrccs it lras becn obtained flrat the
upper-boundary,. u,hete the polar.ized erriission is generated, is at the lteig)rts l6.l0r k;
and 35' lOrj kttt above th,e,photosphere.. The higher ;ltitude correspoads 1o a-rrore po1'erful
source. It is_shou,n, that the.polariz_ed eniissioh source, associated with the unipolir active
region (in tlrc South lrenrisplrere.l isldispiaced Irunr tlre surispol. approx jnraleli'bv 20-30"lo the Norllr-\\'est. During llre radio brrrsts o[ Jrly I0rlr aicl I2ri,. lgtj8 t]rc.lin-it,rns.
of polarization rvas recorded. On July l2th, l968 th6 changes of intensity oi p"liili.J'ilai"
emission were observed sonte hours'beiore the burst. ThE periodic variations 1"*ittrtiontype) of polarized enrissiorr rvere iound during ilre bursf itself.

flepnrre [orrbrrK].I u3MepeHuq noJrrpu3oBaHHoro paAuou3,ryqerru fl co,uuua
B CaHrrzMerpoBoM Auana3oHe 6br,rrr4 cAeJraHbr oKoJro 20 ner Ha3aA [1 , 2]. HaAex_
HbIe pe3y,IbTaTbr o no,'IqpH3OBaHHOM paAnor43Iyr{eHr.IH JIOKa,rIbHr,rx }tcToqHI4KOB
BnepBbre 6u,'lu nonyueHbr B 1955-1956 rr. [3] .'Pery.nrpnue noflflpu3aUuoHHbre
Ha6,'IIoAeHLis Co.nH[a Ha^pa3rplrrHr,rx A,'ruHax_Bo/'rH npoBoArlqtLlcb B nepi.roA Mff
H Mfcc B fAo AH cccp h B f noHuu (Nagoya University). urnbnner*t,t
3KcnepIrMeHTaJILHblii MarepHaJI rIo3Bo,'rHdT x3yqr4Tb o6que xapanrepltcrltK6 no-
r'IgpI,l3oBaHHOfO IIO Kpyfy paAi.lonSfiyr{eHfifl JIoKaJIbHbrx ucToriHIiKoB, CBfl3aH-
Hblx c rpynflaMlz IIflTeH, I,I noryr{HTb HeKoropbre BbrBoAbr o noJIgpr.r3arlutr Bcnr'Iec-
KOB BO BpeMf co,'rner{Hbtx BCrrbr[IeK. o6Hapyxeua recHarl cBflSb MexAy no,,Iflp-
HOCTbro MatHr.rrHoro rroJrf Ha ypoBHe QorocSeplr rr 3HaKoM rror'rflplr3oBaHHgfg
uo Kpyry H3JryqeHHfl. Maruuruorry noJrro c N-no,'rflpHocrbro coorBercrByer u3,,ry-
qeHue, no,TqpH3oBaHHoe no [paBoMy Kpyry, S-nonapHocrb]o 

- no,reBoMy Kpy-ry. 3ro o6croflTe,/'IbcrBo [o3Bo,'rI]ro 3aKJlloqxrb, r{To [oJlgp]I3oBarrgoe [o Kpyry
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paAnoIi3,'ryqeHfle JIoKar'IbHbrx r.ICTorrHr.lKoB cBouM IIpoflcxoxAeHr.reM 06f3aHo
npeo6,'IaAaHr.Ilo Heo6brKHoBeHHori Bo,'rHbr [4]. 3aneqeHa raKxe crrr'IbHaq HanpaB-
JreHHocrb norqpu3oBaHHoro r{3,'r\rqeHxs; Ha paccroflHun *45- or ueHTpar'Ibrroto
MepllAllaHa II3,'IytIeHlte tlcTorlHI,lKoB naAaeT B HeKoTopl,Ix c,'lyqaflx 4o uy.nn [41.

B [5] yxasuBaercrr, qro 3HaK no,'rflpu3oBaHHoro paAuou3,'ryqeHfir Bo BpeMfl
BCnbi[IeK (ecn.rrecr<on) CoB[aAaeT Co 3HaKoM IISJIflpu3aUul.l ,IIoKar'lt HbIx HCToq-
HrrKoB (S-xounoueHru), r4e BogHUKaror BcnbruK?r. Br,recre c 3THM orMeqaercfl,
qro B rrHTepBa,rre A,rriH eo,'rH 8-15 cu ualnrogaercrr nepeN{eHa 3HaKa BpaqeHHfl
[5, 6]; uHorAa 3HaK no,'Inpu3aurrx MeHflercff r{a cflaAa}ouleli (xoueuuofi) uacru
scn,'recxa [5] .

I{cc,neAosaHHro nonnpu:onaHuoii KoMrroHeHTbr paAuou3.tyqeHHq Co,rstr.a
nocBgIIIeHo HeMa,rIo pa6or, oAHaKo NrHoroe ocraercfl eule Aaaexo He lr3yrleHHbrM.
flparrnuecNrr Her xaxnx-,rr.16o oflpeAe.rreHHrrx nrueuuii o Bbrcorax r{croqHr{KoB
r43JyqeHrrfl na4 Qoroc$epoii. He4ocraroqHo u3\'rreHbr BpeN,reHHbre U3iueHeHufl,
s oco6euuocrlr Bo BpeMg BCrrbr[IeK, li r. rr. I(ax Halt xa]Kercg, u3yrreHue iloJ'Ifl-
pu3oBallHoro paAr.rougd'IyqeHlrf rI ero cBfl3rr c flB.rleHuflN,Iu, ua6,rxtAaeMbrMu B on-
Tr{rlecKo\t AI,tala3oHe, B rracrHocrr.{ c MarHrrrHbr\'ru [o,rrfl\'rri Ha ypoBHe $orocQepur
(u,ru Ha 6o,ree errcoxr4x ypoBHflx), uoxer Aarb uer{Hyro uu$opnraqurc o $uanNe
Hecratll.IoHapHbrx flpoueccoB Ha Co,ruue. !,,rr aroro Heo6xoAuNrbr HenpepbrBHbre
sa6aroAenr.rg sa 6onluux paAuore,'recKonax.

B KpurucNoii acrpo$usuqecxoii o6cepaaropuu AH CCCP uaqarbr liccd'reAo-
Barrrrfl [o,'lflpl.l3oBallHoro paAnoU3.IIyr{eHUfl Co,rsIIa Ha BO.IIHe 3,15 cn. flepeute
npo6uue Ha6noAeuuq cAe,'raHbr B Mapre 1968 r. 3arenr npoBeAer{br ua6,rrcAeuas
B Hroue-ulo,'Ie N oxrx6pe 1968 r. Ha6,rroAeHurr npoBoAu,,rucb Ha 6onsurou paAao-
re,'recKorre (PT -22) o6cepearopuH.

3lecl 6yayr H3,'IoxeHbr HeKoropbre u3 no,lyqeHHbrx p$y,'rbraroB. Bpeun
Be3Ae yKa3brBaeTCf MocKoBCKoe.

1. Mero4xxa ua6.lo1eHnfr

flo,rnpuuerp Ha BorHy 3,15 cu co3AaH Ha 6aee il3Nreptireflq MaJrbrx ypoeHefi
MorllHocrrz rHna tr4MlII-1, QnymyauuoHHafl qyBcrBflre,'rbHocrr, Koropoto tro-
psAKa l" K. K ocHoBHoMy BxoAy paAuoMerpa noAKJrroqeHa rroJrflpu3aqr{oHHafl
rrpucraBKa, r,rraBHbrM areMeHToM xoropofi fln,'rflercr Qasoatrri MoAy,'rrrop c Bpa-
u{aroulefics n,racruuroft Xl4. Kaw H3BecrHo, raKafl cxel{a no,'rflpfiMerpa rro3Bo-
,'IEer perncrpr.IpoBarb Bce qerbrpe napaMerpa Crorca (l ,V, U u Q).

B xaqecrse o6nyvare,rr ucfioJrb3oBa,'rcfl orrrnManuuurri xpyr,rr,rfi pynop
c o6"uyueuaeM 3epxar'Ia Ha ypoBHe 13d6. LsarpaNrMa HarrpaB,'rerrHocrx aHTeHHbI
Ha Bor'rHe 3,15 cu 6rrna 6,rusxa K pacrrerHofi u pasua,tact 6' no o6euu n,'rocKo-
CTflM.

I'IcroqHuNorr.t p6n xanu6poBKu rlo,'rHort (no"rrrpusoeauHori n.rrroc HerroJrrrpu-
sonauuoii) I,IHTeHCIIBHocrrr c,'rylKr.id'I ropauufi ora,'IoH, ts.nnrcqaftcx ra,ru6po-
BoqHbIM o,'IeMeHToM paAr.IoMerpa I4MIII-1. !,ono,ruureJrbHar xanz6poar<a ocy-
rrlecrB,'Is,'racb c fioMorrlbto reHeparopa Ha ta3opa3psAHofi mylronoii rpy6r<e |III-5,
BMoHTrIpoBaHHoro B onopHrrii KaHar'r paAnoMerpa MexAy BTopbrM nrerloM rltoAy-
nflropa H pynopoM,- <ue6o>.

Lns xanu6poBKu KaHa,rra xpl,roaoit floaflpu3auuu nprrMeHfi,'ruct watq6-
poBoqHbre ceKrlr,rtz AByx KoHcrpyxquii, BCraB,'reHHbrx s o6,ryuare,rt. B nepaofi
Iz3 HIrx uc[oJlb3oBa,Ilacb ceKuur, cocroflrrdas r{3 corJlacosaHHoii nor,roqarcUeii
n,rracrr.rHKa Ir HaA,'rexaqru o6pasou opHeHTHpoBauuoii x seii nnacruurx X,/4.
Vponeul xanu6poeouHoro [oJrspu3oBaHHoto no Kpyry curHar'ra coorBercrBo-
BaJr eKBI{BaJIeHrHoft ruyrrroeoii reMneparype ropqAKa 50" K. flpuueueuue Bro-
pofi xoucrpyKqlLr BbI3BaHo HeAocraroquofi se,'ruquuoii xa.tu6poBorrHoto crrtHaJra
or nepoofi ceKlluI{. Cor.[acosauHafl Harpy3xa 6atI^a 3aMeHeHa [ocJreAoBareJlbHo
BKdiIiOqeHHbIM IXyMOBbIM reHepaTopoM, aTTeHIOaTopOM lI aHar'IUSaTOpOtut. Tarag
cflcreMa rtogBoJIHJIa floJlyrlr.rrb rr.rraBHo peryJlnpyeMufi r<a.nu6posoqHtril crrtHaJl
c oKBr.rBaJreHruoft ruyuonoft reMreparypoii Ao 1000'K.
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Kaua.nu Aafl r.r3MepeHuq ,'ILIHeIiHofi nonnpusaqut4 HacrparBailLtcb u t<anu6'
poBa,'rlrcb no uyMoBoMy ctlrHa,'Iy or flII-5 6eg n.nacrnrixw )"14 nptE COoTBercT'

ryrouleft OplteHTaqt4LI txyMOBOro reHeparopa oTHOCLITe,'IbHO auailugaTopa AoJIf'
pr4Merpa. O.u,uaxo r.r3-3a BbrcoKoro ypoBHr napa3llTHoro clltHaJIa aHaJII43 Sanl{'
ceii .nusefisoil no.napueaIluLI oxa3aflcq 3arpyAHI]reJIbHblM.

3AecB nlu paccMarpl.IBaeM AaHHbte ro,'IbKo o noJIrpH3oBaHHoM no Kpyry
paAr.roti3r,ryqenura. Ha6nloAeHLIfl 3aKJIloqaJIIlCb KaK B He[pep],IBHoM C,IIexeHI'{lI

3A JIOKAJIbHbIMI,I IICTOI{HI,IKAIUII, TAK I{ B UX CKAHHPOBAHVLI NO 3KB TOPHAJIbHbIM

KOOpAHHaTaM a !I 6. OlnOSpeMeHHo C Ha6,'trcAes:aflMn noilflplzgoSaHHofi KoIlnO-
HeHTbr rrpoBoAr4JIacb petrrcrpauuq [o,'IHofi IzHreHciasHocrII paAIloH3,'IyqeHHq.

flpu Ha6,rrrcAeHaflx saPT-22 ypoBeHb rlapa3tlTHoto cHrHaJIa B KaHaJIe xpyroaoft
noJrspr43aurjr.r cocraBl{,I ueuee 0,5% or npHHllMaeMolo cHlHaJIa.

2. Jloxa;rrnbre I{crorIHIrKLr

3a nepuo4 c 20.VI no 23.VII 1968 r. ro,'IyqeHbl 3anflcu oAHoBpeMeHHo

IroJIspH3oBasHoii no Kpyry KoMnoHeHTbr r.t no,ruoii uHTeHCIIBHocra I.I3JIyr{eH}Ifl

Ans i5 aKrr.iBHbrx o6,racreii, Hexoropue LI3 HLtx no AilcKy Co,luua [poxoAI'{JIL

ABaxAbr. Eo,rrluuucrBo u3 Ha6JrroAeHHbrx o6.nacrefi uMeJIIr caoxuylo oflTurle-
cKylo crpyKrypy, cocronilH vs HecKo,'rbKI{x nareH (uln r,axe rpyfln). l'ls-sa
orHocHTe,'IbHo urupoxoft ALrarpaMMbt HarrpaBJIeHHocru or.u,e,'IbHble IIgrHa, a IiHor-
Aa II rpyflflbl IIflTeH [pI4 perllcTpa[uH fio,'Irlolo u3,'lyr]eH[f He pa3peuaJlHcb.
B nonapusoBaHHoM u3,rryrreuuU (6naroaaps pa3HbIM [or'IflpHocrflu) oHll pern'
Crp1ipoBaJrxcr, B BflAe 6l.rnonnpuurx o6paaoaauuii. Ma,rule no nJIoxIaAIN,I 6ttno-
,TgpHbre tpylnbr B no,rrflpr,l3oBaHHoM r.i3JlyqeHllr{ 3a[UCbTBaJII{Cb KaK }HIIlO,',Ifp'
Hrre o6racrn.

l. O HanpaB,'IeHHocril Li3ayqeHt'It: C u,e'lr,rc u3yr{eH[q
HanpaBJreHHocTLI noJIflpH3OBaHHOlO IIO Kpyfy paAHol43JIyr{eH].1q,'IoKaJIbHblX

I{CTOqHHKOB Mbl paccMoTpe,'I[ Il3MeHeHLIfl HHTeHCUBHOCTH [I3,lyqeHl]g npI,I [po'
xoxAeHull HCroqHLlKoB IIo AHCKy Co.nsqa. Ans aroro ult eu6pa'ni4 qerblpe

HcroqHriKa, cBr3aHHbrx c rpy[naM]I nqreH Nle 247,271,275 u 2Bl 17,8] . Bce
yKa3aHHbre rpyIInbr xapaKrepx30Ba,'IHCb orHocttreJlbHo.npocrofi xoHQllrypauuefi,
6lr,ru xoHlnaKTHbI no uIouIaAflM I,r cocrofl,'rr.r u3 MaJIoro qHCJIa orAeJIr,HbIx nqreH.
A can,1oe tJIaBHoe, ouu 6lt,ru u3or'II,IpoBaHHbtMu Ha AHCKe Co,rnUa, IIO3TOMy Me-

1l]alorqee sosAeficrere Apyrrx flqreH aBToMaruqecKr.I rICKJ'IIor]aJIocb. AaHutte
o6 errx rpylrlrax tr noJrflpu3oBaHHoM paAr.ror.r3JryrreHrru npeAcraBJIeHbI e ra6n. l.
B nocneAueu cro,l6qe ra6.nuqu AaHbr MaKCIlMa,rIbHbre 3HaqeHIIfl aHTeHHbIx reN{tre-

paryp ?u* (B oK), xoropbre orMeqaJlllcb 3a [epuoA npoxoxAeHlzs llcTolIHIIKoB
iro irircr<y Co.nuua. Bce cpeAesufl o MarHrrHbtx [o,'Isx Ha ypoBHe QorocQepu
6pa;lzcs- r{3 Kapr MarHurHbrx no.nefi, ny6.nuxyemllx n 6ron,rereue <ConneqHble

AaHHbre> [7, 8].
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tr4s srr'rx r{erbrpex* rpynn rrrreH Har4MeHbuy}o [,roxraAbr (193 u.a.n.)
I'IMeer lpyilfia N9 281. Bpqa JI]I gro 3HarleHue rrJrorrlaAr.r flB,,Iflercg MHHHMa,'rbHo
ueo6xoAl4tutllM A,'Ifl tpynfi iIflTeH, qro6lt HaA HI.IMII Bo3HilKa.rI [crorIHI4K flor,It-
pr{3oBaHHoro x3JlyqeHaq. Ecnu npor.I3Becra gKcrpano,,rruuro AaHrrbrx HHTeHcxB_
Hoerr.r H3Jryr{eHHfl t nnoiqaAeil nareN (Ha ocHoBaHurr ra6n. 1), ro MoxHo npuft-
TH K npeArro,'IoxeHuro, qro l!3,,IyqeHr.Ie JroKaJrbHbrx ilcroqHaKog e roii unu uruoit
cre[eHll BCerAa ]iMeer [o,'rqpH3oBaHHyro no Kpyrv KoMnoHeHry. vc,losue cyrqe_
crBoBaHUf d{oKa,'IbHblx paAHotICToqHI4KoB HaA IlflTHaMrI c ulorqa4xur.r 50-
100 u.l.n. [91 cnpaeegJlllBo u Arfl c,'Iyrlafi ucroqHuKoB [oJrflpu3oBaHHoro H3,'Iy-
I.ICHII fl.

tL r,.ux paccrvrarpHBaeMbrx .rroxaflbHbrx o6nacrefi 6u;ru nocrpoeuu rpaQzxu
(QHr. l) It3MeHeHHfl I'lHTeHctrBHocrrl no,'Irpr,r3oBaHHoro no Kpyry paAHorr3Jry-
qerrr.rr npH rrpoxo,,KAeHHH r4cror{HnKoB no AHCKy Co,ruqa. Ha @ur. I npzne4eulr
'I'aK,,Ke KpfiBbre 4,la no,ruofi HHTeHCABHOCTTT paAr{on3r'ryqeHr{f u-nnoqalbfi 11flTeH:
[rHArrMbrx s7 rr ucTrrHur,rx sr. Bce NpUelre [peACTaB/'reHbr B oTHocr.iTer,rbHbtx
eAaHI'Iua\. 3a e4uHtluy 6ltnti ggsrr,r cooreercreeHHo Maxcr.iNrar'rbHbre 3HaqeHr.rq
auresHoil TeMfleparypsr, ua6,rrc,4aBurrecff 3a rrepuoA rrpoxoxAeHr,rq tpylnbr rlo
AHCr{V (T^- 3HaqeHrrq.reMneparypbr B Ka)KAbrji Aanuirii uonreur). 3a Haqa,ro
Grcqera (n1'.renoii genr) esxr aeui npoxoxAeHrrfl HcroqlruKa (rpynnu n"r"njqepe3 ucrrrpa,tsusrii Mepr.iArraH. 3al,retutr, qro 3HarleHr.iq noruorl aHreucfieuocrlr
B IICPHOAi,I, KOIAA TICTOqHIIKII TIAXOIHJIHCb 6NHSXO K KPAflM AHCKA, HCYBEPCHHbIC,
nosToNIy )'no\{flH\rrble KpHBble HC[od'Ib3Vlorcs ro,rbr(o A,'tr KaqecrBeHHoro pac-
cMorpeHrrrl. Bce c,lyuau onr.urreNl no orAe,'rbr{ocru.

I-pynrru "w 247 (Qr.rr. 1, a). oua cocrofl,'ra ug 6o"rlruoro qac,{a orAe,,rbubrx
nflTeH. olrraxo rJlaBuoe rrfrHo (,rrraep) 33Hi.1M3a'rO 60,ree 50% nrorlrl, u.aft
fpYlIflbI, orro o6,raAa,'Io MatHrlTl-tbr]\{ ilo,'IeM S-no.rrtpuocrr. pa4aous,ryveHue,
cBfl3aHr{oe c aroii rpynnofi, [o,.rflptl3oBaHo no ,'reBoMy Kpyfy. I(orla axrusHas
o6,qacru ua-\oAa,'racb Ha Bocror{HoM nltlt6e, rrHrencuaHoc"o non"pr3oBaHHoro
H3r'Ivqerlllfl cocraB"rlq,'Ia 189'6 or N{aKCIIMaflbHoro 3HaqeHr.rn. Eurcrptril pocr HH-
Tel{cllBHocrll KaK IIo,'iHoro, TaK r.i no,'IflpH3oBaHHoto us,ryueuufi Har{a,'Icg c Mo-
Melrra, KotAa trcroqHrlK oro[re,'t or ,rutt6a B CTopOHy UeHTpaJIbHOIO ruepxAtraHa
ua 10-15". B 4a,ruueiirueM B reqeHne ruecrr.r areii xoa us.{e,reurq rro,.rflprj3oBaH-

1or9 
(n no.rrroro) H3,',rv.rreHrrq xopoixo cJreAyer xoAy u3MeHeHfif rrJrorqaAlr tpynnbr

(nu4rruoir lr rrcruuHori). O4naxo noc,'re flepexoAa tp)rnnofi ueurpa,rtHoro Mepr{_
A[raHa (ua nropoii 4eur) no nrepe npu6,rrrxeHr.lfl ee K 3anaAHoMy Kparo HHreH-
cl,lBHocTb nor'Iflpti3oBaHHotO Ll3,'Iyr{eHLL Har{a,'ta yMeHblUaTbcg cyqecTBeHHo
6:rcrpee, r{eM rror'rHafl r.rHreHcrrBHocrb rr [,rou{aAu nsieH. KorAa rpynla Aocrr.rrJra
?:i"" p, ueHTpa,'IbHoro MepuAuaHa, I,or'rflpr.r3oBaHHoe HsJryqeHr.re cocraBuJro roJrbKo
1290 0r NlaKcuMaJrbHoro sHaqeHuq. 3areN{ oHo -yna,10 Ao Hy,,rfl u s6nvtu xpan
Aficxa cMeHIlr'IO 3r.taK IIO,'Itpx3aI{uH.

I'pgnna N 27 I (Qar. l, 6)._ha rpyrra cocrorJra H3 oAHoro rrrrHa c yHr.r-
no,'lflpHbtM MatI{trrHbrM no,'IeM N-no,rtpriocrr. Pa4zous.tyueuue ,IIoKaJIbHOto
IICTOT{HHKa nOJrflpH3OBaHO IIO npaBoMy Kpyry. Ilepaue H3MepeHAf paAr.ror.r3J,ry-
tI(-:Huf orHocflTcff K MoMeHTy, KolAa HCTor{HuK Haxo.(H,'ICf ttpllMepHo HaE8ff.
14nreucuauocrb [oJ'rflpr.r3oBaHHoro u3JryqeHufl B gro BpeM-fl cocrbun",ra lz%
or N{aKcr.rMa,rrHofi. B paluoas,ryqeHrrH rpyflna ua6,rroAanacb Ao caMoro 3anaA-grtro Jlrr-u6a (W 90"), rAe r.rHreHcrBHocrb rroJlrpr4goBaHHoto H3JryqeHHq cocraB-
N['IA 8YO OT MAKCI,IMYIUA. XOA H3MCHEHAfl NOJ'IflPH3OBAHHOIO I'I3JIYqCHI'If IIPH
IIPOXOXAEHLII,l fPYI]NbI NO AHCKY CflMMCTPHqCH OTHOCHTC,'IbHO UCHTPA,IIbHOTO
MepH.rHaHa r{ xopouo c.rreAyer sa xprnoft Aarr BuAHMoii nnoulaAu nqreH. no,'r-
Hilfl I{HTeHCtlBHocTb B 3ToM C,'Iyqae saiuerHoii HatIpaBr,IeHHoCTr.t He noKa3brBaeT.

fpgnna N 275 (Qrl. l, e). tr4*rena. uarHurHoe no,re 6uno,rapuofi crpyK!
Tvpbr c npeo6na4aurelr S-no.[qpHocrt{ (y ",ruaepa). Pa4aoua,ryueHr.re [oJrrpt4-
3oBaHo [o ,'reBoNry Kpyry. flonxpnsonaHHoe H3ryr{eHfle or r.rcroqr{ilKa gapetu.
c1'pHpoBal{o, KorAa rpy^nfia He BbtxoAH,'Ia elIle LI3-3a BocroqHoto Kpaf Ar4cKa(6rrna npnuepHo Ha 10' sa ,rulr6ou); ypoBeHb paAr.ro[3ayqerus .ocraswn 4%
OT MAKCI,IMA,'IbHO|O 3HAqCHI,Ifi. HA EOCTOqUOfi NONOEHHC AIICKA H3MCHCHH' KAK
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noJlgpH3oBaHHofo' TaK A noJIHoro I-I3JIyqeHHIl AocraroqHo xoporuo coBIraAaIoT
C XOAOM II3MCHCHI,Ifl BHAHMOfi NAOqAAH IIflTCH. OAHAXO NOCAE iOrO, KAK rPYNr]A
[epeII]JIa ueHTpa,'IbHblii uepr4uau (ua nropofi 4eur), r.rHreHcr.rBHocrb no,rrrp]r-
SoBaHHoro u3JlylleHlrs, B orJlll{Ile or nolHol?, n!'Iou]aArz rrtTeH, Haqa,ra 6ucipoyMeHbuarbc". Korr! rpynna Aocrur,la w450, [oJrflpr.rSoBaHHoe r.i3JryrreHrre
COCTABJISJIO TOJ'IbKO 7O/O Or MAKCI,IMYMA. B 4A,rSHCfiUrCM B IOJIgPH3OBAHHOM H3JIY.
rreHI.rH oHa He o6Hapyxuna,ract.

lpgnna M 281 (Qur. 1, e). oHa AoBo,'rbHo KoMlaKrHa, ro,rHar nJroxraAb
99 orlpeAeJlgercs rrpaKTI.]qecKLI oAHHM (r,ranHun) rrflrHoM c MarH]rrHbrM rror'reg
N-no,rapuocrfi. PaArzoHs,'ryqeHr.ie acroqHr]Ka nor'rflpx3oBaHo no npaBoMy Kpyry.
Ha6nrcreHus sa arot? rpyirnoir HaMr.r [poBoAzJrr]cb ro,{bKo Ha Bocror{Hol'r no,ro-
BIlHe AHCKa. v socroquoro Kpas (E70-80") noJrflpr43oBaHHoe H3,,ryqeHHe Hcroq-
HrrKa cocraBnsrc 15yo or MaKCr.lMyUa. !,na SToto i.rcror{HrzKa rr3MeHeHtrs no!,r-
HOro H [orqpu3oBaHH0to I.r3,'Iyqeuuii xopouro cJreAyror 3a xoAoM elrAHN{Ofi n,1O-
IqAAH ISTCH.

PaccuotpeHHue HaMr.r JroKa,'rbHbre HcrorrHHKrz rro xapar(Tepv nor,rflpu30-
BaHHO|O r.r3,'ryrleHr.ifl u oco6eHuocrflM MarHlrrHofo rro,'rfl Ha YpoaHe QorocQepnyg{qq pa3Aed'rlrrb, B cBoro oqepeAb, Ha ABe rpynnbr. rlepeaa rpynna - o6,rracfir
Ilb 271 u281, Bropafl - ryt ^24i n27b. flpae4a, o paAr.ion3Jrlrr{eHHrr rrcroqHrzxa,
cBfl3aHHOtO c^ rpynnoii N9 281, Mbt rJMeeM cBeAeHrzf roJrbKo A,[s eocro.{rioiiqacr[ AHCKa Conuqa, oAHaKo no xapaKTepy MarHurHoto ro,,rfl ua ypooue Qoro_cQepu oHa orHocurcq xMeHHo x nepnofi rp)/nne. !,ra rpynn N'n zzt ,i zst
xapaKrepHa yHano.rrflpHocrb MarHr.rrHoro noJrf Ha ypoBHe QorocQepu. coor-
BercrBae 3HaKoB I'{alHlrrHoro no,rlfl H no,'rflpr,r3oBaHHoro u3r'ryr{eHrrr noATBepx-
Aaer, rITo [ocr'reAr-ree o6qsauo npeo6na,4aunrc ueo6stxHogenr]ofi BoJlHbr. BO ero-
poM cJryqae o6e rpynnrr (Nb 247 u 2zb) r.rMelor 6uno.rrpuoe MarHrrrHoe noJre.
JHAKH NOJIflPH3AUHH PAA},IOI,]3JIYIICHUfl COOTBCTCTBYIOT MATHUTHbIN,I IIOJIflI,I ,'IH.(C.
poB [sreH. Orcrc4a Mbr nplrxoArzM K 3aK!,r]oqerurc, uro npeo6nar.al:lre N{arHrrr-
Horo [or'rfl ,']aAepa coxpaHflercr c Bbrcorofi HaA QorocQepoii, Bo BcrKoM c,ry-qae, Ao yp-ooHefi, rAe pacno,'rararorcfl ,,roKa,,rbHbre paAr.iorrcroqHr.iKr.r.

@ur. I noATBepxAaer raKlKe tor Sarr, r{To noflflp[3oBaHHoe H3,,ryqeHr.Ie
,'IoKa,'rbHbrx HCToqHVKOB HMeer SaMerHylo HanpaBJIeHHOCTS. Ero xoA xopotuo
Kopped'rrrpyer c xoAoM H3MeHeHr.ifl suAlar.rofi n,roxraAu nflTeH; B HeKoropbrx cJry-qaflx MexAy coorBercrBylou{tlMll KpHBbTMH MoxHo 3aMerHTr, coBrraAeHHr B Aera-
11x. OAHaxo cJleAyer oco6o noAqepKHyrb, rrro, HecMorps Ha crrJrbHyto HanpaB-
JICHHOCTb, TIOJIflP?ISOBAHHOC I,I3,IIYqCHHC MOXET gA6NrcAArICfl [I TOIAA, KOrAA
aKTUBHLIe O6nacru HaxoAfrcfl ua;ruru6e r,rJru Aa)Ke 3a Hr.Iru. A,rs uarngAuocrre
e ra6n. 2 cnegeutt AaHHbte o6 orgocure,'IbHbrx HHTeHCLiBHocrflx nor,rflpH3oBag-
HOrO Ll3ryqeHrifl npu pa3,'rxr{Hbrx IloJloxeHHsx HCTOTIHHKOB Ha AHCKe 

-cOngqa.
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r4z ra6n, 2 augao,^r{To Aaxe Ha Kparo AlrcKa [oaflpu3oBaHHoe r.{3,,IyqeHue
Moxer cocraBl{Tb 8-18% or MaKcr.rMa,rluoft I.rHTeHcuBHocir ucroquuKa, a B cJIy-
qae 

fPyr_llbl Ne 275 Ha6,rrcAaercfl HsryrreHye Ao BbrxoAa ee r.rs-3a nntr6a (4o/o).
oco6uir HHrepec npeAcraBJrsrcr ipynnu Ng 247 u 2Tb: roJrflpusoBaHgoe

H3nyqeHHe Ha 3anaAHoH qacru AI-IcKa ynar'Io Ao Hy!,IE, KotAa rpynnbl HaxoAr.rJrlrcb
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eu.I.e Aa./IeKo or,'rr.rM6a. Kar< yxe orMeqaJlocb, 3To rpynlbr c 6nnonapubrM MarHraT-
HbrM noJIeM rrprr rBHoM npeo6,ra4auutr noJrrr JIHAepa. Ha socroqHofi qacrH AricKa
B [Or'rspr.r3oBaHHoM paAr.ror.]3r'ryqeHHH oHH ripaKTr.rqecKr.r aHa,'IotuqHbr yHu[od'Iflp-
HbrM o6Jracrsn. A Ha 3a[aAHofi no,ronzue Ha6,rrc4aercq 6oree 6srcrpsrii cna.4
HHTeHCaBHocru (Aaxe cMeHa 3HaKa [o,'rflpr.r3arruu), uelt B c,'ryqae yuuno,rapuofi
fpynfibr. CnaA n,{oxer 6urr, cBfl3aH c Bo3pacraHHeM BKJraAa xsocrosori qacru
rpynnbr no Mepe npu6,ruxeurs HCror{HuKa K 3alaAHoMy Kpaio AHCKa. Aeficrsil-
TeJIbHo, ecJIlI npeArloJlo>xltrb, rITo UeHTpbr BeepoB cuJloBbrx Jtuuutt., o6pasyro-
rqux rloJrr S- u N-no,rxpHocreii (,ru4epa I,t xBocroBoto rrsrHa), c ssrcoroii Ha.u,

Soroc$epoii pacxoArrcfl [10], ro raKoe KaqecrBeHHoe 06r,flcHeHae BnoJrHe
AO[yCTr.rMO. o4iraXO A,'rfl cTpotoro aHaJrH3a ueo6xo4rzuo paccMarpuBarb Taxxe
BosMoxHbre eQ$exrlr r.r3-3a KBa3unolepeqHoro pacilpocrpar{eHr.1s so,'IH. C,'re-
AyeT TaKXe OTMeTT{Tb, qTO H3MeHeHIle UHTeHCi,IBHOCTT.I fiO,'Iflpt43oBaHHO|O r.13,'Iy-
qeHrzfl or MoIIlHbrx 6unontputtx ucror{Hr.rKoB urr,leer 6onee c,,roxHbrii xapaKTep,
I]CM A,'Iq OTHCAHHbIX IPYrIII.

2.O Bbrcorax roJ'rqpr.r3oBaHHoro u3ayqeHufl.
Onpe4eneHue Bbrcor ua4 $oroc$epoft, ua Koropbrx o6pasyerca ro,'rflpli3oBaHHoe
u3Iyr{eHHe, B HacToflulee BpeMf - oAr.lH t43 Ba}KHbrx BotrpocoB A,'lf rroH}rN,ra-
HHg MoAe,'IH l,rcroqHl,tKoB u MexaHfl3Ma ugr'IyqeHr.rq. Kax Ha[,I Kaxercfl, cBeAe-
HHfl o Bbrcorax 143,'tyqeHufl MoxHo no,lyqrlrb npn rra6,rrc4eHilrx 3a.riiN,r6oerrx
o6,racreii [11]. 3ror tteroA oco6eHHo y.4o6eu AJrr olpeAer'reHnfl Bbrcor nor'rrprl-
3OBaHHO|O H3,'lyqeHHfl, TaK KaK pa3Mepbl IICTOqHLIKOB B IIr'IOCKOCTII ALiCKa 6,'Iuaxl.I
K pa3MepaM nxreu (6o,ree KoMlaKTHbr, r{eM AJrr no,'rHoro [3,'ryqeHua) rr npu
3TOM HCKJIIOqaIOTCfl KpaeBbre Ss$exru BC,'IeACTB!re OTCyTCTBUfl nO,rApUSOnaUUOfi
KoMnoHel{TbI B Li3J'tyr{eHutz cnoKoriHoto Co,rHr{a. fipan4a, u3-3a cHJIbHoft uanpan-
JIeHHOCTI4 nOrTgpH3OBaHHOe I'I3.rIyqeHIIe OT KpaeBbIx I4CTOqHI{KOB un4eer C,rra6yrc
uHTeHCuBHocrb, no3ToMy Lns Ha6,rrc4euufi sa,'ruN,r6ossrx o6.lacreii seo6xoAuua
qyBCTBHTeJIbHaf anlapaTypa, r{To, KoHeqHo, co3AaeT olpeAe,'IeHHbte Tp-vAHocTr.I.
3rrz rpyAuocrfl e rori unu yuoil cretreHu r.icKr]oqa]orcq npu Ha6,rrcAeuuqx ua
6o,rr,uux paAaoreJlecKotrax.

Hanz rlpoBoAHTCrr a:uailu3 Ha6nrc4eur.tii ncfiflp]r3oBaHHoro t43r],r{eHVrr
AByx 3ar'ruM6onux ilcror{HuKoB, cBfl3aHHbrx c r'pynnaMr{ nsreH Ns 241 t 275
17,8l .3ru rpynnu [peAcraBJrfl]or oAHy r.r ry x<oaxrHnHyro o6,'racrb. B nepeolr
cJlyqae usr sa6lrcAa,rr{ ee (xax rpynnl,i\le 241) llpr.r 3axoAe 3a 3anaAHbui nuu6,
Bo BropoM - npu BocxoAe H3-3a Bocro.{uoro,'rula6a (yxe KaK rpyrny JVe 275).
Ha nroporr,r o6opore o6nacrr, cyulecrBeHHo ynpocrn,'racb.

fpgnna l\/b 241 (N 14'). llo re,ruorpaQuuecxoii Ao,'rrore oHa uMer'ra nporr-
xeHHocrb nopflAKa 10o, ueurpa,rlsuri MeptrAr.raH [poxoAr{,ra 20.VL 1968 r.
B nonapusoBaHHoM r.r3JryqeHur.r oua sanucbrBaJracb xar 6unongpuaR o6nacrt.
flo uepe npu6ntlx<eHIzfl K Kpalo AHCKa JreBonoJrffpr43oBaHHoe r43,'ryqeHue rraAa,ro,
H Haqvlr,afl nptlMepHo c W 40' Ha6,rrcAa,rocb ro,'IbKo r.r3ryrreHue, nor'Isprr3oBaH-
HOe no npaBoMy Kpyry, cooTBercrByloulee noJrflpHocrqM xBocroBbtx rrflrerl.
.Ilu,qrapyrculee rqrHo (c S-no,rapuocmrc) AocrrrrJ'ro truv6a 26.VI e 23h00..
3anagulrft xpafi xnocrosr,rx nsreH HaxoAr.rJrcr Ha ,ruu6e 27.Y| s llh00.,
gocroqsuri xpafi - 27.Y\ s 17h00.. flonuoct,rc o6,racru (c no,ryreHanru)
3auIJIa sa xpaii Ar.rcKa 27.YI s 18h00-. 3ru ycpe4neHHbre AaHHr,re o ABuxeHHH
ntlTeH [oJIyr{eHbI Ha oCHoBaHIzI{ aF.ailvga CHIIMKOB tlflTeH 3a narl 4ueli (19, 20,
21, 24 ta 25.VI).

Bperr.reuudii xoA norqpr.r3oBaHHoro paAr.{or.r3d'ryqeHr.rfl B eAuHrrqax aHreH-
uofi reuneparypr,r T^u 3a rzHrepBaJrbr c 13h00- no 17h00.27.yl n c 8h00m
no 16h00' 28.VI npeacraBJreH Ha OEr. 2, r$e AIrfl HatfiflAHocriz orAeJrbHo AaHa
qacrb Kpr.rBoft c 6onee KpynHbrM lracurra6ou rro BpeMeHH. Aua,rrus onrtrqecKux
AaHHbIx u zatwceft paAllotl3Jlyqeulrr noKagbrBaeT, uro pesxuri cnaA r{HTeHCr.rB-
Hocrx noaspa3oBaHHoto [r3JryqeHr.rs, Ha6nrcAae[ufi,cs, c l6hbb- 4o l7hl5n, (ao
KoHqa ua6"arcAesufi B 3Tor AeHu), rro BpeMeHr.r coBrraAaer c MoMeHroM 3axoAa
nocr'reAHero (nocrouuoro) narna rpyrrflbr sa Ar.rcK Cons(a.

,[,nx oqeHxu Bblcorbr, rAeerqe Mo)Ker sa6.nrcAarlcfl noJIflpH3oBaHHoe H3,'Iy-
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qeHHe, npeA[o,{araeM, r{To qeHTp rrcTor{HuKa coB[aAaeT c ueHTpoM rpyfinbl xBo-
croBbrx flfreH, Koropbrii flpoxoAii,'r Jrr.rNr6 B l4h00m 27.V1. flocne4Hue r.I3Mepe-
HHr y Hac orHocflrc, K 16h00m 2B.VI, r. e. flo,rrflpri3oBaHHoe [3JryqeHue or
HCToqHtrKa ua6nrcAa,'rocb B TeqeHrre 26 qac floc.rie 3axoAa Hcror{HuKa aa xpaii 4rac-
xa. Ha ocHoBar{ur{ cHH\rKoB ltflTert no rtflTIr Arifl]r 6urno ycrauoB,'reHo, r{To cyroq-
HOe ABrrXeHr4e rpynilbr rrfreH cocraB;'rfl€T B cpeAHeM 13"8. C.neAoBare,rbHo,
no,'rflpri3oBarlHoe [3.rlyqeune o6napy)K]IBa.rlocb yBepeHHo, KorAa l{cToqHilK Haxo-
Au,'rcfl ga 15" ga ,qnn6ou. EcrecrseHHo, r{To BbrxoA paAlIor.I3r'IyqeHr.rfl or 38a'rHM-

6osrrr HCToqHr.rKoB olpeAe,'Irercfl He ro,'IbKo rpaHuqeit Qoroc$epu, Ho I{ rlporfl-
x{eHHocTr,io paAuo,ruu6a naA Heli. Ec,ru npuulTb paALIo,'IHu6 ua BoiIHe 3,15 cn
paBHbr\{ 0,015R6 [11], ro AJIfl Bblcorbl o6;racrtt paAuori3.rtyqeHlls HaA QorocQe.
poii nonyuuxr h :35.103 xn (.6ee yqera paAl{o"'IttN{6a ho : 24.108 rcn).

f pgnna N 275 (cu. ra6n. 1). Ee nporrrNieHHocrb rro reJruoAo,rrrore cocraB-
Jrrrer ile 6o,lee 3'.3anaAuuri r<pali rpynnbl HaxoAr{,rcfl Ha Bocroquor,r.lrrur6e
I l.Vl I 1968 r. B 00h00"', r,raBHoe IIrrHo Aocrur,'Io ,rnrvr6a 11.VII s 3h00n'.
CyrouHoe ABlrlKeHrle trflreH B 3ro\,r c,'Ivqae cocraBJIfler B cpeAHeN'r 13",5 (no naru
Auqr'r). flo.nrpu:onarlHoe r.r3.{)IqeHI{e or IICror{HIrKa 6lt,ro saperlrcrpl{poBaHo
s l4l'00'" 10.VII, r. e. riorAa rd'IaBHoe rl.flrrlo, nplll{flroe 3a ueHrp r.lcroqHuKa,
Haxolrr.locb ua 7',3 3a BocTorrHbrrit .tt1Nt6otl. !,,r4 arrcorrr Ir3JIyqeHuf [o,ryqgsg
lx: 16.10't rcn (h\, - 5,7.103 rc,rr). 3auerulrt, r{ro aru 3HaqeHlrs Bbrcor yKa3br-
Baro'r ua BcpxHtre rpaHrruL,r, r.u,e eu{e Mo}Ker o6pa:orarrcq floflflplr3oBarrHoe u3,rly-
qeHrie. Onpege,reurre ux, KoHequo, 3aBl.rcur or qYBCTBHTe,'rbHocrn npuentuoii
atlnapar).pbr. floaronry lre lrc[,rlroqetto, qro HeKoropafl ,4o.rfl no,'Iflpu3oBaHHoro
H3,.r\qelJufl cyr{ecrBver u ua 6o,tee BbtcoKIix }'poBHttx Ha4 $orocQepoil, uenr
TO"II\IqEIIIIbIC HAI'{fi .-Cpaarrcrrne 

[od'])rqerrHbrx 11 A;tf AByx pa3.[rIqtIbrx ucroqHtiKoB (lrnu e Ha-
lI]C\t C.IIYqAE A"IIf OAI]O|O II TOIO iI(E }ICTOI{HIIKA, HO B PA3HbIC N'IOMCHTbI BPCMCHI]

c r.rHrepBa.rror'r 6o.qee 10 rfueii) noria3blBaer o[peAe,'IeHHyrc 3aBHcuN{ocrb or Nror]t-

Hocrrr rp),rrrr narerr (ucrourrrrroa) . 6o.ree r,rouuori rpynne coorBercrByer 6o;ree
ssrcoriuii )'poBeHb rra,q Qoroccpepoii, r4e eute Nloxier ua6nrc4arrcfl rror'rflpu3oBaH-
Hoe rr3Jyqerrue.3ro c,rreAver raK)rie tt: ra6;r. i rt 2. Aua,toruqHafl 3aBucrlNrocrr,
[O,'lYqei]a 11pH paCCNIOTpeHllrl BbICOT It3,'l)'rleHIlf BCllr'IeCKOB paAHOH3,'IyqeHHf
B car{rrrMerpoBoNr AI.rana3oHe Bo BpeNItt ecnuruleK Ill].

O6parulr eu{e Br{HMaHlre Ha c,reA}'roqee o6croqre,'Itcreo. Ha QHr. 2 BHAHo,
TITO B N{OI,ICHT 3AXOAA IICTOI]HI{KA SA "'IU\T6 UA QOUC PE3KOIO CIAAA HIITEHCIIBHOCTI{

ua6;rmAarcrcfl aHo\ra,rlbHble Bapuaqrtrr. Aua,lon{qubre rI3MeHeHr.If rlMeror Mecro

(rrrr. 2. l{:rretreslte no,[flpIi3o-
BarrHofo no KpYfy paluoH3"rIyqe-
tillfl .[oKaJ'IbHolo ticroqHHKa,
cBfl3aHuoro c rp1'nnoii nflreH
,rVr 2,1 I I7l ilpu 3axore rpynnbl
ga.nrlr6 Co",IHua

7 9 // /J 15 t,vac
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rr A,rrfl rro,'rHoto ri3,rrYqeHrrfl $pusorx 3Aecb He rrprrBcArrM) . o np[unuax STIrx
Bapr'raurlii cyAlrrb rp)-AHo. borrro*ro,' on,, 

""orurbr 
c roHKoii crpyKrypoii

IICToqHHKa' Ho He IicK.rlor{eHo, qro oHI,I oSycJIoBr'IeHbI KaKIrMr{.r'Iu6c fipoqeccaMrl
B arNlocQepe Co;ru(a.

3. O ,'roKa.rrrr3arrlrI,r paAr.ror{croqHr.iKa Ha ArrcKe
C o ,r u u a. PaccMorprlr'I [o,'IoxeHue ,'IoKaJIbHoro rrcroqHrlKa B rror,rrrpr43oBaH-
HOr,r rr no,'trroM paAtiofi3,'lyqeHHr{ Ha AHCKe cO,lUqa OTHOCITe,'ibHO IIfTeH. A.Xf
3?oro Bbr6pan rrcroqHru(, cBrr3aHHbrii c aKrr4BHoii rpyrfioii JVe 271 (cr,r. ra6,r.'t).
lenrrorpa$rrqecKHe rioopAr.ILIarr,r JIoKaJ,IbHoro rrcroqHr.rKa o,ipeAenfl,[rrcb 11o

AaIIIIbtM qerbrpex cKaHoB sa 16.VII 1968 r. (9r, 1B'",9h48,n, 14hlQrn 11 lgr, QQrrr)
nprr rpoxolriAeHlitr rpYrrflbr rrepe3 ueHrpaabHbrii Mepr{ArraH. 3arer,r 3rr.r 3Haqe-
HUq KOOPAIIHAT 6bIJ]I,I IICtrPABJ'IEHsI 3A CqCT BPAIr{EHI,Ifl CO,rgUA II CPABHCHbIc JloKa,'uI3auuefi rrflrHa Ha Ar.rcKe rro cHuMKaM 3a 15.VII (6h33,";'l6.VII
(6h26'"1 H 17.vII (6n42,r;. Ha Qur. 3 npuee4eHbr 3apr.rcoBKn rrflrlra 3a yKa-
3alJHlile AtlH II IOJIOIKeHLIfl LICTOrIHHKOB IIO,'IflpH3OBarIHOrO II IIOJ'IHO|O U:nyUeUUtl.
c,rerr,yer orMerHTb, r{To A,'rfl BCex Tpex 4,r",1 nsaantHble pacno,roxeHrrfl nflTHa
u pa.uroricror{HaKa Ha .qr{cKe xopotuo troBTopfrorcq. 3ro B HeKoropoii creneuu
cBu.lerer'IhcrByer o Harex(Hocrr.i pe3yr'rbraroB. A[a\,rerp KpyxKoB Anfl paAr.io-
r{3JrYqeHH' COOTBeTCTBVeT fipfi\{epHO paa6pocy sHaqeurirl KoopAriHar rlo qerbl-
peM rr3ruepeH[rrM.

I,ls rlul. 3 au.q,uo, qro rleHTpbr I{crolIHr{KoB no"rrHoro H iro,,rflpr.r3oBaHHoto
Irg,rvqeutrri He coBnalalor; ucroquuK fio.rlHoro r{3,'IyqeHilfl orK,'IoHeH or noJ'Iflpl{-
3otsaHHoro (r.r or narna) x rory sa i'. Ha nepeuli 83r,rrrrA oro cMeureHr.ie MolKHo
oTIIecTu-3a cq-eT pa3HI]Ubl B BblcoTax IicroqHI.{KoB, Koropafl [o,'IyqaeTCfl paBHorl
or{oJo 150'103 rc,r2. 3ror pesy,rbrar necKoJrbKo ueoxr4auuirri. Bepbaruee
Bceto, cABut r-(eHTpa rrcror{HuKa no,'IHoto il3,lyqeHlIfl O6yC,rOe,reu npficyrcrBl{eM
to)fiIlee IIfTHa AO[O.IIHIITe,'ILHOIO HOIIOT'IflpLI3OBaH]iOlO IICTOqHI{Ka, CBfl3aHHOfO
c uNreroxdeiicrr raM $",roxxyrrluorl o6.nacrsrc. tr42 r,alsatx Qr{r. 6 c,re1yer, uro
LIcrorlHHK [o,'IspIz30BaHHoro paAHoH3,'ryr]eHufi cMeuleH (s n,rocxocru 4ucxa)
orrroclireJlbHo onrr.iqecKoto trsrHa [puMepHo sa 20-30" B CeBepo-3arraAHor\[
Ha n paBJreHIati.

3. Bcn;recxl,t paAnor,t3JryqeHt,tq

3a- eperur Haurrx ua6rrcAesrzft 3aperr.rcrpr.rpoBaHo 6onrmoe qrlcJro Bcfl,rec-
xoe. Ka.{ecrBegHbrii npocMorp noJlyqeHHoro Marepfla,ra noKa3a,I, qro ro,rq-
ptl3oBauHoe rto Kp]'t], paA[ou3ryr{eHr.re Ha6,roAaercfl KaK Bo BpeMq r.iMly,,rbcHbrx
BCI.TICCKOB, TAK II BCIIJIECKoB TI,Ina MeA,'IeHHoIo IIoAt,eMa H CnaAa. Bpeueuulle
H3MeHeH[q UHTeHCUBHOCTefi [OrHOro H [or'rflpr{3oBaHHofo ua,ryueuuii IIpaKTH-
qecKu coBrra.qaror. Ilo4po6uuil aHalrLls noJrflpH3arrlIr.r BcrJrecKoe 6yAer npoas-
!!aeu.p-9J4el^bl-oii pa6ore.3Aecl Mr,r onrrrreM ro,rbKo rpu Bcrr,'recKa sa
l0 u 12.VII 1968 r.

10. VII 1968 r. !,ee cy6acnbrrrrKt{, cJreAyfl Apyr 3a ApyroM, Bo3Hr.rKr,r}t
s cnoxHofi ar<rusHoii_ o6,racru, cocroaqeii ua 4ayx orAenlHltx rpynn nflTeH
J\'e 265 u 268 [81. l[oneuru pa3Br.r?Hfl BcnbrueK r.r Hx xoopauraror tr2l:
a) 10h26* - 10147^, N 14,E 33; 6) 10h45. - llh00-, N 07,E 2T.3apucozxu
aKTrrBHbrx rpynn [oKa3aHbr Ha @ur. 4. Bcn.necr<r4 paL'z,ousJtyrreHr.rfl 3aperra-
crpupoBaHbr flpu He[pepbrBHoM cJre]KeHr.r]r 3a aKTr,rBHoil o6aacrsrc. Pesynlru.

,,
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(Dur. 4. 3apucorxu rpvnn cor-
HeqHbrx nsieH aa 10.\/ll 1968r.

Kpccrxxarru yKagaHbl Nlecra Bo3I{trK-

IIOBCHHg RCNbIUICK

/0.W /968 z.

tht2n

pyloqee paAfiol{3JlyqeHl{e JIoKa.rlL,Horo ucrorlHHKa, cBf3aHHOfo c aroil o6'rla-

crblo, o6,'raAar'ro no,'rflpr43allHeii no JIeBoMy Kpyry. --
flepnal BCrrbrrrrKa, BO3H!1K11rafl 6,ruNe K nflTHy C N-nonxpgOCTL,IO, COflpoBO;K-

Aa,lacb BCn,,teCKOM TiIIIa MeA,,teHHO;O IlOAT,eMa H CIIaAa. KOnUtt 3anl{Ceft BCIL'leCKa

,p"4.rur.r"Hbr Ha Qur. 5. PaAnoecl,recK no,'lqpH3oBal{ I]O [paBOMy Kpyfy' 3TO

C,'ICAYET I,I3 TOIO, I{TO B NOJ'IflPI,I3OBAHHOM II3,'IYqCHI{I,I OH NPO'IBII''ICfl B BUAE IIO'

HLIXeHIIfl, a 3aTeM BOCCTaHOB,IeHXT{ U3,'lyqeHutl ,'loKa"IbHOro HCTOqHI'IKa (rtpo-

usolu,la KoMIIeHCauHfl pa3Ho[od'IflpH3oBaHHblx u3'lyqeHuli)' flpurtepHO qepe3

30 cerc nocfle Harlad'ta utITeHCI{B}toCTb BCn!'IeCKa AOCTI{lr'Ia --VpOBHfl .rIOKaJIbHolo

r.{croqH,Ka, a B MaKC;MyMo (B reqeHlle oAHoji MHHyrbIi'10h26m - 10h27*)

NO,'IHOCTb}O AOMHHHPOBA,IO IPABONO,TIflPII3OBAHHOC H3J'IYqCHI'IC BCI'TIECKA' MAX'

CHMyMbt BCIIT,IeCKa [o no,'IHOil HHTeuCSSHOCTII I{ 1rO nOJIflpll3oBaHHoii KOMIOHeHTe

coB;aAaror (10h26n37s). flocne MaKCr4MyMa npoucxoA1lr fiocrefleHHoe Boccra-

HoB,rreHrre AoBcrrrecKoBoro ypoBHx (ypoigg,,IoKaJIbHOlO uCTor{H[Ka).

Ha Qur. 5 euAHo, qTo qepe3 1,5 *tUrl nOCJIe MaKCLllvIyl\Ia BC[r'IeCKa Ha CI]a-

Aal6qeii Qaae na6,,rrOAaeTcf aHoMaJIbHoe IIoBbl[IeHLIe I]3Iy-qeHI{fl .rleBofi no'rlf-

pH3aUHr4, KoTopoe npoAo,'rxaJlocb C l0h28n1 Ao l0h29m C N'laKCI'lM)/N'loM

i 1gr,2g"i36r, npuuerra r,tHreHCrzBHocrb u3flyr{eHr.rfl 3aNIerHo.npeBbluaJIa ypoBeHb

y3,ityqeHr,rf JIOKaJIIHOTO IICTOIIHHKa. HrO xaCaercf [O,'IHOfi I{HTeI{CI{BHOCTT'1, TO

B ee xOAe aHaJror[r]Hbrx r.r3MeHeHufi npaxrttuecKg He o6HapyxgBaercfl. Onncau-

HOC AHOMAJ'IbHOE 
'B"ICHTiC 

B NOJIflPH3OBAHHOM I.{3,'IYqCHl{II HC qTO HHOE, KAK TIPO'

gB,'IeHVe CMeHbI SHaKa [O,IIflpl'{3aUUU.
Vxaxelr eule Ha oAHo o6croflTe,'IbcrBo. Ha npeueut{6lvI xoAe flO.rlr^p[3oB.aH-

Horo u3,iryqeHrrfl B paiioHe MaKCr.rMyMa BC[,'IecKoB (10h26''10'- 10h27''lU')
BblAe,'Itercfl IIoBbIUeHI'Ie U CIIaA H3JIyI{eHufl ilpaBoii norqpti3auuu' Bo3MoxHo'
qTO 3TO Co6bITI.Ie ?I CMeHa 3HaKa (auorura.nsuufi pOCr I{HTeHCHBHoCTI'L'IeBOft [O"Ifl-

pllsaUrzu) B CoBoKynHoCrII C,rIyxaT npHr{uHoli oAHoro II TOro >t<e npo[ecca KO"Ie6jl^-

Te,'IbHOtO TlIfla, [poflBgBgreigcfl na o6ufeu xoAe BCIL'ISCKa. 3TI'I Co6bITI'{R no

lpOAOr'rXr.rTeJIL,HoCTti paBHbt 1 .ruLtH, ti UHTepBaJl MeXAy^HHNIU COCTaB.rIgeT TaKi"l{e

1' nutt. CneAosarenlio, neprzoA Ko,te6aHrfl noprAKa 2 nuru'

J\A

.- J'\.y' \
-^-2

<Dur. 5.

I -AtA

Konuu eanuceii scnaecxa paAHorl3J'lyqeHHfl Ha Bo!'IHe 3,15 c,+l l0.VII
nolsoi'l ssrescHBHocrH; 2 - Arfl norqpH3oBaHHoro no Kpyry H3,lyccHltfl

t

196d r.
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@lr. 6. 3anucr cKalra 3a l2.VII
1968 r. Ao BCnbrrrxu (B l3h37t)
o. - Aifl no.attoii ntI rctlcIttsHocrr;
6 - atfl noJspll3oBarHHoro ilo I(PY-

f)' rr3.nyqcH nrI

@ur. 7. 3apucooxtt rpynn co,'I-

Herrubrx nqreH e 6h3ot l2.VI I
1968 r.
KpecrtrKoNl -yKa3ilHo llccro BoSHHK-

HOtsCI]trfl BCiIINIUKII

235

@ur. 8. 3anrcs cKaHa B l7hl0m
l2.VI I l968 r. Bo Bperrfi Bcnrrec-
xa .q,Tq no,[rp].t3oBaHHoto u3,1y-
qCHI,I'

Bcnnccx 3arxcal )IcaX) HCTotIHIT-

KaMYlv2

l4urepecuo 3ar\rerrrrb, qro teHepaqfirr Bclr'recKoB III rHna B MerpoBoM AHa-
na3oHe IIo Bpel,reHr.r coBrraAaer c co6nruenr cMeHbI 3HaKa (10h27n2$s -101,29-22" [13]).

Bropar BC[bu]rKa B l0h45m Bo3HrrKJra B6Jrr4gt4 nsrHa c S-no,'IqpHocrbto, oHa
conpoBoxAaJlacb HM[yJrbcHbrM BCrr,[ecKoM JreBoft [o.rrfpH3a(I{Ir (3arlHcb He npa-
BoAI'IM). [po4o,rxure,'rbHocrb BCrrJIecKa He 6oJlee 1 nun. B aroHt cflyl{ae HHKa-
KHx aHoMaJIbHbrx flBJreHvft sa 3anlrcflx He o6Hapy)Kr.rBaercq. Pa4uouanyueuue
III ruua rlo BpeMeHrr coBrra4aer roqHo c rrMrryJrbcHbrM BCIIJIecKoM.

12.VII 1968 r. Bcn.necr paAr.ror.r3Jryqeurrr 3aperllcrpr.IpoBaH npr{ cKaHH-
poBaHar{ (no cr,) aKrr.rBnbrx rpynr Nb 263, 265, 268 r.r 275181. V scex 3rr.Ix rpynr
3Har{eHHe cKr'IoHeHu{ 6 npaxrnuecKr.r coBrraAaeT. B KarlecrBe npr.IMepa Ha QLIr. 6
rIpHBeAeHbI 3a[LrcH (cxaH) paArior.r3JryqeHr.rfl, cAe,'raHHble Ao BCnbIIIIKI{. I4croq-
HHKLI no,'Iflpt 3OBaHHO|O r{3,'IyqeH[fl oTMeqeHbI r{II$paN,II.r 1, 2 fi,3, rOpUeOUra.nl-
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@rlr. 9. Orsocure,tnusre rr3Nre-
HeHUq HlrTeIrcuBHOCTI.I paAHOlt3_
,1yqeHilfl co BpeMeHeM I2.VII
1968 r.
Htrxrtqs rifuEJfl -,qrr norHr,ii rrH-
TEHC]IBIIOCTII UCTOTIHilKA, CB23']HHOTO
oAHoBpe)teHHo c rpynnaMH .N', 263,
265 r 168 (BeprrKarbHaff ocrr cnpa-
Ba), KplBbre I \ 2 -.qJr rcBo- It
npaBotro.tzpH3oBaHHbrx g3ryqcuIii co-
orBer(TBeHHo or 3TIIx xc o6,tacreil,
KpHBer , -,IJtq nonrpa3oBilHHoro
II3"n-vqerrur, car3ailHofo c rpynloll
Ne ?75. XxpHoii luslzcri c roqKalur
B KpyaKrl\ coeArrHeHbl AaHIbre xng
BCnJectia. Crpc"rKII yxa3brBar()T, qro
B 3TlI Il0rlCHTbI il[IeJH [reCTO 3:]U(a-
ruBaHrIt 3anrrcu. H3-3a 3auKr.tHBa-
H!i, oTcyTcTB_vloT TaKxe AaHIIbrc AJt
nonsoii uHrencffBHocrx c l6lh50m ,qo
l7h4:m. Bce xpuelre npeAcraD,rcHb!
B O',Irr()CnTC.tbHLtX eAHlltrqaX.

12 ./+ t6 18 t, yac

Hafl ilrlHufl - HyJrb-nyfiKr. fpyrna J\e 275 (3 rra Sur. 6) paapeu-ra,'Iacb or-
AeJIbHO KaK B IIOJIflpri3OBaHHOM(lO,reeOUyKpyf-Y), TaK ll B IIO,TIHOI\I n3.rlyqeHUH.
Ocranrnrte rpytrflbr B no,'IHor? lrHTeHCIIBrrocrll He pa3peua.rrlicb, a B nor'Ifpu3o'
BaHHoM rr3.rrvqeHUH 3arrrrcaHbr B BHAe 6uno,rapHofi 06,'racTrr (c ;rulupyroueii neBoli
nor'rrrpu3ar{riefi). B JrrrTeparype [12] Aaercr MHoro BCnbrLUeK, 6,rHsNHx tlo Bpe-
MeHu H r{oopAHHarar\{, c 15h32n, Ao 19h46n,, oAHaKo )rcraHoBr.lTb AericrBuTe.IIbHyIo
BCnbr[reqH]:]o cHTyarlarc B nepHoA BCl]"rrecKa Iio STHM Aa]r]rbr]I 3aTpyAHllTe,'IbHO.
Bo3lroxl.ro, rITo BCIIbmKa HMe,'IaABa \raKCuMlrMa nprl\repHo B 16h03m u B 17hl3m.
Vcpe4tteHlrrre no BCeN{ AaHHbrN{ KoopArrHarbr BcilbiruKu: N 11, W 20. C;reAosa-
TeJ'rbHo, BCrrb[rrKa Bo3HfiK"ra B xBocroBoii qacru rpynnbl Ne 263 B O6JaCTU
oqelrr, Nre,'rKilx nflTeH c N-no"'urpHocTrr,lrr. 3aprrcosxa rp\'IIil rIflTeH Il IIOJIOi'IieHIle
Bcrrb[r]Krr rr3o6paxeHbr Ha 0]rr. 7 . Ha Qur. B npHBeAeHa 3anrrcb cKaHa no.rlfl-
pH3oBatlrroro x3,'ryqeHrlfl, tAC BCrrJIecK 3aperltcTprrpoBalr \re]'Ii,ly HCTOqHIIKaNIII
I u 2.

f,auuute o paAuou3,'Iyqerrlll npeAcTaBneur,r B BIIAe rpaQI'rKoB Ha ('ttr. 9,
U3 KOTOpbIX BIIAIIO, qTO I'iHTeHCIIBHOCTb [l0r'lflpU3OBaHHOlO li3.rl)/qeHUf IICTOq'
HHKa HaA tpylnofr N! 275 3a Becb neprroA paccr,rorpeHHfl u3Mer{fl,'Iacb i\laJlo;
uMerorcs roJrL,Ko He3HarrHTer'rbHbre Bapriaqlru x Her(oropblil o6quft no!,belI
ypoBHfl. .[l.nr no,rapH3oBaH]{oro x3,IlyqeHr.tfl 3a eArIHIru\, 6ll,no egqto 3Har{eHEe
aHTeHHoft TeMrreparypbr Iao s l/hJ$m or ucror{lrriKa 1, l,Ittr no.rrHoii IIHTeHCIB-
HocrlI - arlTeHHoii Te[,l[eparyp],I fao or cIIoKofiHolo Coruu,a. Kprlar,te xre
1 tt 2 [oKa3brBa]or cyulecrBerrHbre r.r3NreHeHr,rfl rr]rreHcuBtlocrll co Bper,{eHeM.
B nurepna.ne llh50m - l!llQm npolrcxoArlr pocr LIHreHCuBHocrI.I .rleBolo,riflpll'
3oBaHHoro (1) u cnaa npaBoro,'rflpu3oBaHHoro (2) xs",r)'ueHuti. B Aar'IbHeiiiuer1
Ao 13h30. )rBe,u4rurBaiorcs r.rHTeHctiBHocra u3,,ryqeHuf o6errx noJIflptI3aillliI.
C 13h30- Ao l6n10m Ha6flloAaercfl Apyrar KapruHa: npoAor,'IrKaer pacru itttreH-
cHBHOCTb 143,'ryqeHlrf npaBofi no,,rflpr43auHlz, a ,'IeBorlo,'rflpli3oBaHHoe H3Jl)',qeHue
pe3Ko ocJra6enaer. llpuuepuo B 16h10* MexAy rrHreHCI{BHocreM}I I43,]yqeHLIfi
o6ei{x floJrflprz3aqxri uacrynu,ro KaK 6sr pasuonecfie (6anaHc), u p reqeHl]e
30*40 "MuH Ha6ilroAalorcfl He3Haqr4Te,IIbHbIe, Ho 3aMerHbte nepuoA[qecKl'te pa3'
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6a,laucrt runa No,,Ie6auufr,, a B 16h50 u [pou3oue,'r uoururrir rlr',,rn1,.nrcutui BCrrJrecK,
rIo!'IflprisoBauuurfi no npaBoMy r{p}rry c MaKCr4MyMoM oKo,'ro l7h1Onr. Ilossne-
HIre BCn,'recKa roB,'reKJro sa co6ori (us-ea KoMrreHcaI{ilu cHrHa.na) pe3Koe yN,reHb-
rueHl4e JleBono,'Iflpu3oBaHHoro x3,lyrleHufl. lloc,re LrMnyJrbcHoto Bcn,'Iecxa Ha-
6JIrcAaercq 6ucrpufi pocr uHTeHCrzBHocrlr d'reBonoJrspu3oBaHHoro H3JryqeHufl,
3aTeM OHa CHOBa ynaJla.

O6urufi ypoBeHb npaBonoJrspu3oBaHHoro [3,,ryr{eHrifl (xpaaaa 2), uauunan
npnMepHo c 16h20* Ao 19h00*, ocraBa,,rcfl [paKrrzr{ecK[ nocroqHHsrlt. OAHaxo
c l7h20m [poHcxoAqr nepr4oAr4r{ecKue u3MeHeur.rr r.rHreHcuBHocrr.r. Aga,roraq-
Hbre BapuauilLr, Ho c nporxBono,roxuoii Qasofi Mo:l<Ho 3aMerr.irb rz ua o6qeu
xoAe JIeBoIIo,'IflpH3oBaHHoro H3,'ryqelrus. XoA r.{3MeHeHurr no,rsoii HHTeHcuBHocrl{
HVKaKvx aHoMa/'tbHbrx oco6enHocreii He noxasbrBaer. tr4s no.nyueuHblx AaHHbtx
BHAHo, qro, KaK rr B c,'Iyqae l0.VII, Ha6.nrcAaercs cMeHa 3HaKa no,'Iflplr3auur.I
Ha crlaAaroqeil qacu.r BcnJrecKa (no4rem ypoBHs r'reBonor'rflpr{3oBaHHoto u3,'Iy-
qeHufl; KpxBaq 2). O6uapyxeHbr raKlr{e oruocr.rre,'rbHbre }r3MeHeuux (auouanl-
Hue) uureHcuBHocru noJlflpu3oBaHr-tofo ll3rilygeHr,rfl KaK Ao, TaK r{ Bo BpeMq
BCiIJIecKa (ncnrrurNH) 1. 34ecl, Ha Hatu 83r,'rflA, uau6o.ntuuii rr{Tepec npeACTaB-
JIflIor cJ'reAylourlle oco6eguocrlt. Bo-nepnux, Bo3HHKHoBeuurc BCn,'IecKa ttpeA-
ulecrBoBa,'to Ilacryn,leHne 6a,rauca HlrreHcuBuocreii pasustx 3HaKoB nonflpu-
ga:L.:al4 (cu. $ur. 9); no-sropux, riposBJreHHe [epr]oAzqecxux r<o,re6aHufi s no,'rq-
pr{3oBaHHoM H3r'ryqeHr.i[. flepuo.q No,re6aur.rr?, ua6,rrc4anurfixcq B Har]afle BC[Jrec-
Ka, cocraB,'rfler l5-20 .LtuH, Ha cnaAarculefi Qase - oKoJro 40 .uut-t. Ecrecrneuuo,
3Tlr oqeHKrl HecKo"rlbKo opueHTr.rpoBoqHbre, oAHaKo o rrpr4c)'TCTnuu No,re6aui,tft
tt o6 yBeJ'ruir{eHr4u nepr{oAa rzx K KoHuy Bcrrr'recKa (l2.VII), no-srr4u1\,roMy,
MOIKHO TOBOpUTb yBepeHHO.

Hauu AaHHbre cor,'racylorcs H rioATBep)KAalor pe3y,'rbrarbl A. E. Ceeepuoro
[14] u A.M.3nepeeoii u A. B. Ceaepuoro[15] o roM, rrro Bo3HuKHoBerru]o Bcnr,r-
rueK npeArxecrByror ri3MeHeHlrfl MarHr,rrHoro [or'rfl Ha vpoBHe QorocSepst.
A. B. CenepHsui o6paur,a,rl Haue BHrrMaHr.re raKxe ua Bo3MoxHocrb rrorB.ireHr{g
rtepfloAfiqecxrrx xo,re6aHurl e no,rrflpu3oBaHHoM u3ayrIeH].r[ 3a cqer treplro,u,uqe-
cKI4x H3MeHenltit ntargrrHofo Ilo,'Iq,

Paccr,rorpeuue rpr.rr. 9 (rpaxropoe oAHoBpeN,leHHoro pocra ua,ryueHr.rir o6oux
3HaxoB noJlrrpu3aru.rrr Ao BCrr.[ecKa - ucroq]rr.rKoB I u 2, HeKoroporo noerrure-
HIIr LIHTeHCTTBHocTH llcroqHHKa,? no apeux Bcn,'tecKa rr r. n.) co3AaerBflerrarr'Ie-
Hrre, qro IroflB,reHue MoIIIHbrx BCrr,'IecxoB (ecnr,turex) N,Io)Ker conpoBo)KAarbcq
HeKOTOpr,rNrr.i r.r3MeHeHHqN{fi xapaKTepucTrlK no,'rqpu3oBaH}roto H3,'ryqeHufl He
To,IIbxo IIenocpeACTBeHHo y rex "rroKa.rlbHbrx LICToqHlrt<og, e6,'Iusu Koropbr\ oHIr
Bo3Hl,rKaror, Ho r{ B coceAHnx aKTHBHbrx o6,racrqx. OArraxo gror Borrpoc rpe6yer
cneuHa,'rbHoro ucc,{eAoBaHH fl .

3ax,rrcqesue

B pa6ore pacc\rorpeHbr HeKoropbie pe3y,'rbrarsr sa6.lrcAeHnfi no,rrprr3o-
BaHHOTO nO Kpyry paAuoH3ayqeHl]rl JloKa,rb]Iblx LrcTorIL[rKoB x BC[,'tecKoB Ha
Bo,,IHe 3,15 c.u. llo4raepx4alorcr pe3yJrbrarbr [4] o rorr, rrro [o,'rflpx3oBa]rHoe
H3d'ryqeHrie .rroKad'IbHblx xcroqHuKoB o6,raAaer cu,rsgofi I{anpaBJIeHHocrbIo; xoA
Il3MelleHHf no,'IflpH3oBaHHofo Ii3,'IyqeHLrfl I,tCToTIHIIKOB HaA yHH[O,'Iqpi{bIMH
o6,racrsun npu npoxolKAeHilu r.rx no AricKy Co,ruua 6.nugox xoAy Br.rAr.rMbix rrJro-

uaAefi rpynil rrflTer{. A,rq orHocrrre,'rbHo c,ra6ux 6nno,rrpulrx o6,racrefi (c aeuuu
npeo6ra4aHrreNr MarHrlrrloro rroJrr nrr4epa) HHreucuBHocrb p$yJrbrr.rpyrcuerc
no,lqpfl3oBaHHoro paArlou3r'ryqeHHff, cooTBeTcTBylouleto I]o 3HaKy MatHriTHbIM
rroJrflM nflTeH-r'IHAepoB, B BocroqHoft no.losuHe A]rcKa Co,rrrIla eeAer ce6s no-
,qo6so c,ryqato yHulorrrpuoii rpynnur, TotAa KaK Ha 3arraAr{oii no,rosuHe AlrcKa

1 llocne roro, NaK Haua crarb, 6unacp,ana B flerrarb, Bbtlr,ra pa6ota: S, E n o nr t), T.
Kaki nuflr a, H. Tonaka. Solar Physic,1969,6,428, raeraxxecoo6rqaercso6
aHoMa,'rr,Hbrx lr3r{eHeHHflx noJIrpli3oBaHHoro paAr.rou3,'tyqeHHr Bo BpeMfl Bcn,lectia.

t5



oHa naAaer cyxr,ecrBeHHo 6lrcrpee. flo rraepe npu6,ruxeuufl ucror{HuKa K 3alaA-
HoMy Kpalo Moxer sa6,rrcAartcr{ cMeHa 3HaKa no,'rflpn3ar{ufl.

C,re4yer oco6o noAqepKHyrb, r{To noarpu3oBaHHoe u3,'IyqeHI.Ie or ,'IoKa,'Ib-
Hbrx ucror{HHKoB Moxer na6"uo4arlctr fi Tor1a, KotAa aKT}iBulre o6nacru Haxo-
Aflrcfl. ua .nult6e Hr'Iu AaNie 3a HHM. I4ureucuaHocrl H3ryqeHHfl nr4Na6oebrx
IrcrotrHHKoB Moxer cocraBJrflr[, B-lB% or MaKcuNra,rsuor?. floaromy BbrBoA
[4] o cna,qe no,'rflpri3oBaHHoro H3,rtyqeHflr Ao Hyr'Ir npu no,'roxeHuu rpyntt Ha
-.l_45o or ueHTpa,'IbHoro N{epuAHaHa cttpaBeA,'ruB To,rIbKo B HeKoropbrx c,'Iyr]aflx
Arq cna6ux 6unonrpuux o6,racreii.

Ha ocHogaHtlr{ pacouorpeHl{fl AByx 3a,'IliM6osutx ,rloxa,'IbHbrx xcror{HuKoB
ro,'ryqeHo, qro Bbrcorbr (uaa Qoroc$epoil), rAe Moxer o6paaonuearbcfl flo,'rflpa-
3oBaHHoe fi3,'r.yqeHrle, paBHbr 16'103 u 35.103 rcu; 6onee MouIHoMy ficrorrHflKy
coorBercrByer 6o,rruree 3rraqeHrre Bbrcorbr.

A"rs oAnoii rpyntrbr, cocroqu1eft u3 oAHoto rr.flrHa (e roxHoii no,rycQepe),
Haii4euo, qro rlcroqHuK no,'rflpH3oBaHHoto lt3,'tyr{eHr.Ifl B n,'tocKocru Ar,tcKa cMe-
ueH orHocuTe,{br{o onrurrecKoro rrflTHa (r< ceaepo-sana4y) nprlMepHo sa 20-
30". (eHrp [croqHr.IKa nor'IHoro Ll3,'r],qenlzfl cMeureH orHocflTe,'rbHo no,'rgpu3o-
BaHHoro sa 1' N rory. BeponrHee Bcero, floc,,reAHee o6yc,ronneuo [pucyrcrBueM
IO)KHee rIflTHa AOIIO,'IHIlTe"rIbHOfO HeIIO,'Ifpfi3OBaHHOfO HCTOTIHHKa, CBfl3aHHOTO
c $noxxy,rrsoii o6,racrurc.

Bo apeun IB)rx BcnJ'recxoe 10 u 12.Yll i968 r. 3aMeqeHa cMeHa 3HaKa fioJ'rf,-
pfl3auuri noc,'re MaKCriNryMa BcndlecKoB. Kponre 3Toro, l2.VII o6uapyxeuur H3Me-
neHu fl H HTeHCIr B frocrr,r noJI fl pa3oBar{ Horo H3ryrteHHfl Ao BCrIJrecK a (s a uecxo,tsxo
uacoe), a raK)Ke BaprlauuH nepnoAlrr{ecKoro xapaKrepa (ruua xone6auufi) eo
BpeMf BCrr,'tecKa.

B sax,'IloqenueBLrpalKaeu rny6or<yro 6naro4apuocrb aKaAeMrrxy A. 6. Ce-
Bepuor\,ry aa o6cyN<4elrue H coBerbr B npouecce pa6oru, a raKxe fl. B. Mar-
BeeBy 3a roMoliIb B [o.nroroBKe pr.rcyHKoB.

25 anpe,'rn 1969 r.
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AKAAEMLlfl HAYK CCCP
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19Tl r.Torr XLIII

CONOCTABJIEHI,IE BPEMEHHU X NPOOI4JIEItr BCTIJIECKOB

PAAI4OI43JIytIEH'I4fl IV THIIA HA BOJIHE 1,5 
'+t

C IIOJIHbIM TIOTOKOM [I3JIYqI.EHI4fl BCNbITUEK B JII4HI'III HO

JI. H. IOPoBcKaq, [O' O'tOPogcrufi

paccuorpenu npenreuruie npoQu,ru [recrH BCI,IeCXOS IV rHna. A,{fi cooTBeTcTByIOUlUX

HM Bcnl,rtxeK flocTpoeHbr KpHBble I]o.IlHoro noToKa_x3JIyqeHHfl B JIItHITI{ Ho. Ha ocuonaultn

UafiAessorO B HeKoT.pbrx c,lyqaflx CxoAcTBa nporpuneii Bcn,ilecKoB Ha Bo,'IHe 1,5,u u nol-

HOIO noroKa Ir3,'ryqeHrrs ncnr'iurex B onrltqecr(oM AHalra3oHe Ae,'Iaercfl BbIBo,( o cBs3lr cBeqe'

Hua nefirpa,rbHolo BoAopoAa - 
c flpo[eccoM ycKopeH"", ?"I"'p'noBtr' orBercrBeHHblx 3a

cnnxporpouHo" lrsryr"rri" IV turia na qacrbre '208 Meq 1l': l'5 'u)'

A COMPARISON OF TIME PROFILES OF TYPE IV BURSTS AT 1,-5 METERS WITH
rn"d'rbi,Sl*FltlX Oii H- r,UiSSrbN, Fy t I. Yourooskaya, Y..1.. Yourooskg'-T.he

iir."ri"rir.iof sii type rv'1ui.t. -"-consid"ered. The curves oi total flux of Ho-em.ission

ii;;; "b.;;';"h,tr'tr.a iti ."ir..p"rains fiares. In some cases the proi-iles ol type IV. bursts

at 1.5 meters coincide *li;'iir';;;f ir,. toirt flux of H,-emission. The conclusion is made

ilri'i#";;;.;i;;";i-r;;iirl tvai"g." is connected ',ith 
tl,e mech-anism of the accelere'

ii;; ;i-priiiii". ,".ponriti. i"oi synchrotron emission of type IV bursts.

Csssr BCnJIecKoB paAI4oI'r3ryr{eHI'Ifi c xpoMoc$epHbIMH BcnbIlIIKaMI'I xopotxo

H3BeCTHa. OAHaxO npen4enH6ft XoA pa3BI'ITlIfl OTASJIbI{bIX y3'tOB BCII5IIIIKII B O11T11-

qecKoM AHa[a3oHe s 6oflluNHcrBe c,'IyqaeB HMeeT Mano o6qero c npoou'IeM

cooTBeTCTByIOUerc BCrIJrecKa paAr.Ion3,'IyqeHHfl Ha MeTpoBbIX BOJIHaX. Teu ge

MeHee, ecIr4 r.r3flyr{eHrre B STrrx Ar{a[a3oHax o6fl3aH0 KaKOMy-TO eAI'IHOMy I'{CTOI{'

HI{Ky gHeprI{H, c,tyxailleMy npuqLIHOft Bcelo Bc[bl[IeqHoro flBJIeH]Ifl B qeJIoM'

TO MOX(HO OXr{AaTb HeKOTOpOfi nponop[IioHaJIbHOCTLI MeXAy noJIHbIM nOTOKOM

einbrrxr,n B,^HLrv Ho u uHieuc,rBHocrblo paAl{on3ayqeHl'Ifl' HecMorpfl Ha pa3Jr!I'

;;; Orrfu"*of nprpoabr cBerreHr{s BcrblrlKlz B JII{HLIH H, u uexault3Ma reHepa'

ur{H paAHOBOJIH, a raKxe Ha 3Har{l4reJlbHy}o pa3HHUy ypoBHefi B aTMOCsepe

co.nnua, oTKyAa r{cxoAKT U3flyqeH[e B O[TI]r{ecKoM I'I paAI',IOAIIala3oHax-
-- 

Irhnlnyntirore scnnecKr.r II u III rflnos MaJIo[p]IroAHbI AJIS raKoro cpaBHe'

HI.Iq,TaKKaKMexaHI,ISMl,IxreHepaqfiI{CB,I3aHcBo3HI,IKHoBeHI{eMnJIa3MeHHbIx
,"r" ""1 

Bo3AeflcTBHeM rroToKOB qacTLIU U,'I11 yIapHbIX BO,1H' nosBJlflIglll]1xcfi

;6;; B'HatraJrbHoft BpbrBHofi Qase ncnslurKg. K roMy 111e KoflI'IqecrBo sHepluI{'

npHxoAflqeecfl Ha BcnJrecKr{ II 
-u III rvnoB, Ha HecKoJIbKO [opflAKOB MeHbUe

sHeDrr.rl,I. Ll3flVqaeMoft B BI{Ae BCnJIeCKa IV runa'-'^-L-;;ilrrl6r 
puOo"e rpoBoAr.rrcfl cpaBHeHLIe BpeMeHH6ro xoAa noJIHoro noro-

Ka BCnbIIIIeK B Jl\lHLrLl Ho c unreuCI4BHocTbIO BCIIfleCKoB IV runa C qeJIbIO I'I3yqe'

,ra 
"op6oJror[qecKr.rx 

tco6esnocrefi co6strnit. L,s o6pa6o*n B3qrbl Ilecrb

xnoMocdeDH",* 
"anoiraK, 

Har.r6oree noJIHo 3aper,Crpl'lpoBaHHbtx n Kpuucxo[t
,JrnoOr'r,iuecKoit o6cepBaropl,lll AH CCCP KaK B JII'IHHH Ho, TaK I'I B paAI'IoH3ny-

;;ilii;; qacrore 2Ob Me;,. O6pa6orxa Ho-xattoQu.nb-MoB npoBoA,.rlacb npn

;;;;rt;;rxpoQoromerpa IvlO-2 i coorn-ercrBeHHo roAo6paHHbIM yBeflIiqeHreM.

flpu ana"rrusd nbnyueHioro uarep,aila 6br:,tLr I'IcnoJIb3oBaHbI AaHHbIe o BcnbII['

i.ii fii , p"ey,roia"n QorouerpuuecKl{x rccr[eAoBaHr4i4 12-51' Cnexrpa'nruuft
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<Drrr. l. ]'l:lteneltuc Bo Bpcllcuu noJnroro rioroxa il3,r\ir{eHHs BCnbi[JeK B,rur]r.rH Ho (xpu-
BLIe c roqt{attH) }l pa,I}tort3.rJ,'qeHrrr Ha qacrorc 20.3 ,11al,J (uenpeptreusre "ruuul) I,trs ci6ururi
e - 3.\'ll ll)57 r. (JBC rcrrrrurrilr); n - tl.\'ll lg5ii r.; a. :J.\'il1 l!)5S r.

@ltr.2. Ll:rtcHettrte Bo BpexrerrH noJHoro noroKa rr3,r\'(reHHr BCnbrir]ex e FIo (xpunrre c rou-
lia11il) Il parlioll3JyqeHliq Ha qacrore 208,trfe11 (HenpepbrBHbre "ruHr.ill).r".r*n cir6srruir
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K,xacc pacclrarprlBaBrxuxcE paAuoco6urrlri onpeAe.rlq"rICfl tro crycK\- BCIt,,Iect{oB
paluon3x),qeHrrfl IV runa [6J.

Ha Qur. I rr 2 lrso6pa;,Keubr KpuBbre, orpaxiarcur,ae rr3NreHeHr.ie Bo BpeMeHrr
,lo,IIHolo Ilorotia Ii3"qvqeHrIfl BCflbrrrreK B r'iuHr.iri H, r.t nperureuurre npoQu,rtH BCtr,'re-
cKoB paAr.rorr3.rlYqeHrrfl. IIo roplr:oHra,,rt[oft ocrl or,'roxeuo uupoeoe-apetrr UI,
no __Beprnr{a.rlbtroii - n,rlorHocrb noroKa S paAuou3ryrleHflfl B eAr{Hrruax
1a-2! em'.tt2'eq Ii rJ3\reHerllie ro.rHoro noroKa BcubnrrKrr- n Ho oruocrr"riiro'roroKa or coceAHero HeBo3NlylueHHoro )'qacrr{a AucKa Conuua.

co6rrlre 3.vll 19D7 r. (rpur. l, a) cocroa,ro r.r3 r,B).x BcrrbriueK 6anta 3,
lrporrcue,{uux n o,(uoii u roli xre o6,nacru. BoguuxsoBeHue BTOpofi acnbrulxtr
(8h30"'UI) conpoBolKAa,Tocb B parlrou3,'ryqeHrilr r{N{nyrrrbcHrrptr BCrr,rrecKoM, rrocre
I(oroporo uepe:8 ,uuH rraq,alrcfl BcrrjrecK IV runa. Orqernueo Br.rAHo, uro npoSrrns
:rTofo BCnJeclia c.\oAeH c BpeNreHlrbrNr xoAoNr no,rrHofo [oToKa x3,,IyqeHHrI BCllbllrr_
tgt s H.r. rl[.rrrre.rruocrb co6srruq s o6oux c,'iyqaflx 6o,ree uaca, BpeN,{r Hapacra-
I{trf .tlo xraKCrrNrYNra c},u{ecrBeHr,{o NreHbue Bpe\,IeHt.t cIIaAa, ua o6orrx KptrBbrx
:rar\rerHbr xo.re6aHHs Ha cfraAarouler,r .vuacrxe. flpuuel,r pa3BHTxe paAHoH3Jr).qe-
IlIlq orcraer rra 8-10 ttuH or tr3.[)rqeHuq BCnbuuKtl e .lurruu'Ho.
_ Bo BIlgryI cBe-rle,Hrrfl nepeoii scnirurxn 6a:tta 3, npoucrueAuleri e :roii ixe

cr6.nacru (7t20n-8130"'UT), xapaKrep paluoH3r)'uenuq IV rlnra .raKxe c\oAeH
o [oBeAelllleN{ IloJ]Holo iloToXa B .rlrtHltII Ho. @oronteTpr4qecKxe KpuBbre oTAe,[b-
nbrX 1r3;19u BCnbrtuKrr I2-51 noKa3brBaxlr, qro xo.le6aHur xpxocru rr nr,rou_IaArl
ile npeBbrua.lrr 2091, B TeqeHrrc Bcero BpeNrerru;,Klt3HH ),3"rroB, a cBeqeHrie riax-
IOro \'3.Ia Ilpo!,o,rli'l{2r'locb Ha IlpoTfl}KeitlIu gceii scnutUlxu. Xapaxrep uryltonori
61'prr, rrcrouHrrri Koropoir no .laHuurrr [7] HaxoAtr,,rcfl HaA erofi-aKrirsHori o6na_
CTbIO, B Terletllle BCIIbIIUKII C)'UIeCTBeHHo He Il3NIeHtr,rCq. He 6u,tIO garterrro Tati)Ke
nOJaB.IIellUe BCn.ileCKOB I tttna, IreCNIOTprr Ha BLICOKYIO ItHTeHCIIBHOCTb n,rIOTilO-
c rrr IIoroKa Bo BpeNrrr tr3,rYqeHrrff BCrr.rrecKa IV rrana (500. 10-:, oml u2.eLl"
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Co6urue ll.VII 1958 r. (Qur. 1, 6) xapaxrepr.r3yercs MeAJreHHbrM noAr,eruoM
[i crraAoM rroroKoB KaK B ItuHLtH Ho, TaK r,r Ha qacrore 208 Meq. I4s-sa nnanuoro
xapaKrepa co6urus 3arpyAHure.tluo uafiru rotrHoe BpeMr onepexeHrrfl B pa3-
Bt4TrlLl OnTUqeCKOTO H3,'IyqeHI4fl, HO tro HaqaJrtuofi sase MoxHo cyArlTb, qTo cBe-
qeHue B JrurHHu H, Hauanocb [prrMepHo ua 10 uutt paHbrxe. O4uaxo npoAo,'rxir.r-
TeJIbHocrb paAlioBcnaecKa 3aMerHo MeHbrue BpeMeHr{ }I{u3HH orrzqecxoti BCrlbrlrr-
xu npu6.nusnTeJlbHo ua 30-40 uuu.Pasaurne orAe,rrbHbrx y3r'roB Bcrrbrrrnu B 3ToM
cJryqae raKxe 6brno n.[asHurr,r, 6e3 pe3KHx ugnreseHilil nr,rolraAlr H r.rHTeHCr{BHo-
cru. CxoAcrao npo$u.neii co6urus B paAlro- Il orrrnqecKoM ArJana3oHax Aocra-
ToqHo oqeBr.iAHo rrpu lipocroM I4x cpaBHeHuz. CyulecrBeHHoto B,'IuflHt{ff Ha
xapaKrep uymonoft 6ypu era Bcrrr,rrrKa raKxe He oKa3aJra.

Bo scnntulxe 22.Ylll 1958 r. He 3aperHcrpr4 poBaHo HaqaJro B orrrliqecKoM
Ar.rarra3oHe, [o3ToMy cyAr.]Tb o npoQanrx co6srrus SarpyAHHTe,rr,Ho. Moxuo
flr,r[rb 3aMerHTE,, qro I43,'tyqeHHe B paAr4oAV ana3oHe u B .'IrrHx]I Ho npo4o;rxanocl
6onee 2 ttac 6ee 3HaqHreJrbHtrx Q,ryNryauufi uureHcuBHocru. Cnalaq [iyMoBas
6ypa, cyulecrBoBaBuafl Ao BCnr,ulKr.r, BHAHa KaK Ha,roxeHue Ha BcIUIecK
IV runa Bo BpeMg Bcnbr[IKr4. Ee xapaxrep He I43MeHrrJrcfl LI nocJre roro, KaK
BCIIbruKa IrpaKTLIqecKIl Ilotacdrta. Cse.IeHL{e ocHoBHoto }r3,'Ia grofi BclbnuKLI npo-
Ao,,rxaJrocb oKodrro 2 qac 6eg 3arlrerHL,tx xo.ne6auuft flpKocrr4. floa 1p1,rrax 1's,rra
cBerH,'rucb oKor'ro 40-50 uutt. Kone6aHHfl flpKocrrr 3Tr]x y3,'roB He npeBocxo-
lulu 30Yo. I,lsMeueHrlfl n,'roqaAu y3JroB B reqeHue BpeMeHu c.yulecrBoBaHufl
6brnu uesnaqllreJlbHbr.

Hecxo"tr,xo orJrr.iqHafl xaprr.rHa ua6nrcAanacb Bo Bcnbtuxe 2g.X 1960 r.
(0ur. 2, a). Xorq npoAo,rrlKureJrbHocrb co6r,rrias B orrrhqecKoM Arrarra3oHe
cpaRHLrMa c A,'rxre,'tbHocrblo BCnJIecKa IV runa, TeM He MeHee ux epelreaHfie
npoQu,ru cyuecrBeHHo orJlrlqarorcfl Apyr or Apyra. Maxcuuyu r.rHTeHCHBHocrlt
paAuori3,'ryqeuua (800. 10-22 emlu2.etq) ua6,trc4a,rca c 11h00- 1o l lhl$.UI,
KOt4a H3J'IyrleHxe BCItb[uKH B JtrlHLlH Ho nOUr.nO Ha r'6lt,rt. Peay,nrrarsr Qoro-
IIeTpHu OT.4e,'IbHblx y3JIOB noKa3blBaIOT, qTo BCIIbllIlXa COCTOflila u3 MHOTI1X
Becr,Ma uecra6r{,trubrx y3JroB, flpKocrb Koropbrx Q,rYxryupona.na 3a BpeMfl
f]oprrAxa 10 uuru ua 70-80Yo, a n,'rorlaAl ro,re6anacL, B npeAer'rax or 500 Ao
2000 uun,rr.iorrHbrx Ao,refi no,rycQeptr. CyruuapHlrft norox s ,,ruHtir{ Ho uneer
6o,ree crnaxessrrfi xapaKTep c pe3Ko BbrpaxeHHbrM NrrHuNryMoM B l0:r37mu7.
lllyllosofi 6yp, B 3ror AeHb ue 6u,ro.

oqess cu,'IbHo pa3,'ruqarorcfl Taxx{e npoQu,ru co6srrufi B paAuo- Ir onlrrre-
cKoNr Auara3oHax Bo BpeN{r BcrrbrruKu 4.VI 1957 r. (Qur. 2, 6). CseqeHrie
BCrbnuKti B "rrnuHu Ho uocnr utrny,rtcusril xapaKTep tr trMeer npoAo.rlt<r.ireJlb-
Ilocrb oKo,'ro 30 uutt. Bcnnecx paAr.lofi3,'rylreuus IV rfina 3ana3Alrsaer ua20 nun
T iIAI{I,IHAETCfl K N,IOMCHTY },'fACAHI4-fl BCIIbIIUKI,I. !.OCTITTUYB MAKC},IM)'I!IA AHTCH-
cuBlrocrrl^ (nopnlxa 900' 10-" emlu2.e4), paAuou3r)'qeHrre B rerreHue npu6nrrau-
Te,'IbHo 30 uuu tt3Meltflercfl nta,ro. flo,ruurii norox B r'nrHrrrr Ho ue r4Meer groii oco-
6ettHocru H rloc,re AocrI4xeHHfl r\raxcxMyMa noqrr.I 3(cnoHeHIrr4ar'rbHo crlaAaer.
@orouerpuuecxar o6pa6orKa orAed'rbH[,rx y3aoB BCrrbrruKH troxa3brBaer, r]To v3,,rbl
oqeHb Mad'Io u3MeH.flJIt]Cb nO rlr'IOUaAu, no 6tutu BecbMa xparKoBpeNreHHbrMIZ,
c BpeMeHeM x,(H3Hr.r OKOJTO l0-20 UUru. LO BcrrbturKr.r B paLr4o[r4ala3oHe ua6nrc-
Aailacb cna6an [ryMoBafl 6ypa. Bo BpeMfl [3flyrreHr.{r Bcn,'recKa IV runa Bc[.qec-
xTT I runa npaKTI,IqeCKH oTCyTCTBoBaJIII, Ho noCJIe BCTIbIIIKI,I lxyMoran 6ypx
\ICfl,'1fi,'lacb, yBe,'IHqu,'locb rlHCflo BcIIJIeCKoB H Iix IIHTeHCHBHocTb, IJISTHoCTb
roToKa paALroH3,'IyqeHI4fl BO3pOCJIa B.4BOe.

TaSlla o6pason,t, conocraB,'reHue BpeMeHH6ro xoAa Bcrr,,recKoB pa,1lroH3,,ry-
qCHHq IV TI-ITa C I,I3[,IeHeHI.IeM noJIHoro IIoToKa BCnbIIxeK B ,{uHI,It,t Ho nonas,.
Baer, qro B Tex cJIyqarx, KolAa orAer'tbHbte y3,'tbt BCnbtuKLI pa3BHBatorcf cpaB-
Hurerbllo cnoNolitlo u cyxlecrBylor B TeqeHue Bcero BpeMeHu xll3Hu BcnbruKr.i,
npoQu,rn pa,4r.roBcUrecKoB cxoAeH c npeueuHfiM xoAoM no,'IHoro noroKa B r,rr.rHur.I
Ho. 3attleuerrrroe 3aila3AbrBaHr,re B pa3Br1Tt4t4 BCrJrecKoB MoxHo pacc\,rarplrBarb,
IIo-BlrAuMoMyJ xaK pe3y,'rbrar pacnpocrpaHeH14q eos6yxAeHufl or HLtx{HHx c,rroeB
arnrocseplr coniltla K KopoHe. Ec,rn nprzHrrb Bbrcory cBeqeHHq BcflbrixKl,
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?.jHll_,i Hop.anuor'r l0t rc.u [8], yponeur BbrxoAa paAHoBo,rH qacrorbr 208 Merq -1 .5' 105 xu lg), ro orN{eqaBlleecfl 3a[a3AbrBarure s 10 .uutl6y4er coorrercrBoBarb
cr{opocrri pacflpocrpaHeHr.rq no:6yx<4arcr(ero ar-eHr a lff kult.erc. Ora ne,ruquua
coorBercrByer cKopocrrr ,(BHxeHHfl HCTOTIHUKOB BCn;'IeCKOB IV runa, ua6,rrc.(ar-
lrtrxcfl HenocpeAcrBeHlto c rrolvrourbro rrHCrpyNreHTos c 6o,rsultlM yf,'roBbrM pa3-
:eueHueu [10].

B tex txe c.rt)'qat{,r(, KorAa orAe,'IbHbre y3,'Ibr BCnbIUKrr c}rrrec'rBoBa,'rui Hefipo-
fo.rrxure,qbHoe Bper,Ifl (10-20 uuu) unu 3Harrr.rre,'rbHo (ua 70-80%) usneuanacr
r1x UHTeHCTTBHOCTb rr fiirorrlaAb, coorBercrBufl N,re]KAy lposu,relt [oJrHoro rioroKa
B,:rllHHr'r H* u eperureuuunr xo4onr BCn,lecxa IV rnna-He-ua6.lrcAa,rocr, flpuuauoii
J;oro HecoorBercrBIIf , Ila HaLII 83l,'1flA, Nlord'la oKa3arlcf BbtcoKafl cKopocTb ABII-
;ii€HHf MaTeplltl nO ,IYqV 3peHUfl, tlpUBOAUBIUafl, BO3N,tOXrrO, K BblXOAy qa-
crorbr ll3r'rYrIeHIiff rr3 rro.[ocbr H"-$n,rurpa. B nonr,ay raKoto fipeAfio,'toxeHl]fi
cBxAere,'rbcrByer BbtcoKafl HrrreHCHBHocrb paAr.rou3,'ryr{eHrrfl ((600 -+_ 900) .

"10-22 emlu2.e4), \,xazbrBalorrafl ua 6o,rlur.vrc MoulHocrb npoqeccoB, rrpoflc-
\oAHBrurrx Bo Bpextfl 3Trrx BCnbrulex. flpaueuarer'IbHo raxxe, rlro BCflL,nrrKr c r.rtaB-
iro pa3Bt.tBarctultNIIICfl \:3,rtaMLI He OKa3a,'II.i 3aMeTHOtO BJILIflHHf Ha XapaKTep
,'ivMoBbrx 6ypt, e ro BpeNrfl KaK co6brrxe 4.Vl 1957 t. conpoBox{Aa,'rocb noAaB.rre-
rirreNr Bcn,lecxos I Ttlfla H ycu,rleilueNr uS,l,lonoii 6ypu noc.ne BcnbtnKr.r.

floAo6tte npoQrr.rreii co6lrras B orrrfiqecKoM H paAuoAua[a3oHax HaBoArrr
.iia Nrbrc,'rb o cBfl3tt cBerreHrrfl uefirpa,rtuofo BoAopoAa c npo[eccoM ycKopeHHfl
3JeKTpoHoB, orBercrBeHHbrx 3a cuHxporpoHHoe H3flyr{esue IV runa Ha Bo,'IHe
1.5 "v.

Aeropur Becbr.la nprr3Hare,'rbuu A. 6. ceaepuoMy 3a ueHHbre 3aMer{aHirfl,
;J,er'lauHr,re npu o6cyxAerlHu nepBoHaqa.nbHofo BaprJaHTa crarbrl, a raK}Ke
11. E. orupr 3a noNrourb n m,r6ope MarepHa,'roB orrrr.rqecKux ua6,rrc4euuir.

lnpe,rr 1969 r.
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AKAAEMVfl HAYK CCCP
11 3 B E CT U fr K P bI MC K O}1 A CT PO O }{ 3 H II EC K O fi O E CE P B-\ TO P H I{

Tov XLIII 1971 r.

HAEJITAEHI,If PAAI4OH3flYqEHHf COJIHIIA
HA BOJIHAX 8, 13 u 16 ttu

B. A. EQaHor, I{. f' MoHceeB

I4g,rararcrcq pe3yJrbrarbr na6,rrcAeuuii paAuoH3,'tyrteHHR.ConHrla n nHanasoHe 6-
l6 nn ua 22-lreipo-noN{ paAnoreJrecKorre Kpuucxoii acrpo$usuuecxoli o6cepnaropil;,
AH CCCP. OnpeAe,'IeHbt flpKocrHble reMneparypbj, HeBo-3Myu{eHltoro^Co'ruua, xoropL e

.oirr"rr,',r, (7950'+ S00), (9700 + 600) u (11 750 + 700)" K Ha eonHax 8,1; 13,2 u 16,6.t.c
coorBercrBeHHo. Onpe,4e,reH qacrorHsrii cneKTp luecrH [lcro'lHilKots 5'Ko[lnoHeHTbl, cBF'

3aHHL,rX C tpynnaMl.t nflreU. OrMevaeTcf , qTO B IiCC,leAyeMoM Iuana3oHe !,,'IuH BoJ'lH cpelI'HtE

rpxocTHaq TeMnepaTypa ,rroKa,lbHbrx UcToqHLIKOB BO3paCTaeT npfxIo nponopIIuoHa.lbi.],

.U,IuHe Bo,'IHbt, a IloTox yBeJ'ruquBaercrl c yrteHbllleHI{eM.{,'IHHbl BoJIll,I. Paaltepr,r HcTotIHHKi-'F

S-xounoneHrbr cocraB,'Iqrcr l-5' ,

OBSERVATIONS OF THE SOLAR RADIOEI{ISSION AT 8, 13 and l6 tnrr, by v. A. Ei:'
ila, t.'C. Moisegeu.-The observation results of the solar radioenrission 

"r'ithin _the ranEt
S io tO nr* ,.e"giu.n. The observations rvere made rvith the 22-ttreter radio_t-elescop_e^:ri.

the Crimean obsErvatory. Brightness ternperatures of the undisturbed Sun (7950+ 501'
9t00 + 600 and ll 780 + 700'"K) at 8,1; 13,2 and l6,6.mm respectively ar.rd ti're frequen':i
spectrum of six local solirces have been deterrrined. The brightness.ternperatures of these
sources tncrease rn proportion to the wavelength,'"vhile the flu-x density decreases u'iii.
the wavelength. Th;: dirnensions ol sources are l-5 ntinutes of arc.

Xaparrep qaCToTHorO C[eKTpa LIcToqHLiKoB S-xoltnoHenTbl paAgog3flyqe-

Hrifl C6JIHUa Ha BoJIHax Kopoqe 2 cn lo CHx nop ocTaeTcrl HeqCHblM' a 3HaHI'le ero
HeO6XoAr.{Mo A,'Ifl BbIflCHeHLIfl rrpupo,{bl aKrHBHtlx o6pa3oBaHuii sa conHeqsOi'i

iloBepxHocTH.
Ba*Horno MoMeHToM o[peAeJIeHI.{s cneKTpoB HCToqrlIIKoB S-rounonegrst

gBJIfleTCfl OAHOBpeMeHHOCTb IIpoBeAeHI,ls UCC,'IeAoBaHrIii Ua paSuFrIX BOflHa\-

Huxe onr{cr,IBalorcq npeABap[reJlbHble p$yJlbraTbl npoBeAeHHbIx B afipe.qe

1969 r. Ha6flIoAeglrft, Koropble 3ax,'IrcqaJltcb B noJlyqeHllI4 paAuouso6paxeHrtt"t
colsua oAHoBpeMeHHo Ha BO,'rHax 8,1; 13,2 u l6,6.rr,u c noMoulblo_22-Nlerp_oBoio

pa1r.roienltxoia KpuucKoft acrpoQn3r.Iqecxoii o6cepBaroplrrl AH CCCP tll-
AJrq Ha6rloAeHuii HcrroJrb3oBaJrlrcb MoAy.IIflulloHHble paAtloNterpbl cVnep-

rerepoAr.{HHOlo rl.ltta c noJlocori nponycKaHl'1fl nopflAKa 20 Me4 lI 0,'I}'Kr1'a$IroH--
Hoft'qyBcrBr.rre,'Il,Hocrblo (npu nocroaHHoli BpeMetrr 1: t c-e-y), paBHoii 2;1.-a
H 3,5""K Ha soflHax B,l; 13,2 u 16,6 uu coorBercrBeHHo. ll]r,rpur{br ,{llarpa\Ill
HarrpaBJIeHHoCTlI aHTeHHbI IIo noJIoBl{HHoii MoIIIHOCTU' I{3MepeHHL,le_ Ilo 

^iIP9-
XOxAeHLIiO paALIoTer'IeCKonOM Kpafl Conuqa, 6u.nu panHs, l'a6 X l',7 -{- 0',05:
2',4 x 2',5 +.0',1; 3',0 x 3',2 -f 0',1 Ha Bo!'IHax B,l; 13,2 II 16,6 .+t.M cool'
BercrBeHHo. O6,'lyuare.rrnMLr aHTeHHbr cJIyxr.IJIH orKpblTbte KoHIIbl Bo,'IHoBoAo3"

pacnoJloxeHHblx B6,'III3H Qoxyca aHTeHHbl. Tax xar Qaeonlte UeHTpbl o6,ryuate-
Jlefi He 6rrnu cosrn{errleHbr, To Ar{arpaMMbl HanpaBJIeHHocr[I UMeJIH pa3r'IHl{l:e

B npocrpaHcrBe 2-3' . PasueceHuocrb AuarpaMM HanpaB,'IeHHocru MaJ'Io Br'IL{rJa

Ha Ha6rloAelufl, TaK KaK paAI'roI43o6p&KeHHr Co'rs(a noJlyqar'Illcb flyreM cl(a-

HHpoBaHHfl ero no npfMoMy- BocxoxAeHllio cr (co cKopocrblo l^slcerc) qepe3 I4HreP-

Sang S l'nO cxnOneHllrc 6. flpr.r o6uapyxeHull Ha,(uCKe Conuqa JloKar'lt,HblI
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I4CTOqFTTJKoB rroBbrrrreHHoto H3AyqeHufr l\Jtfl 60nee roquoto onpeAereHuq I4xIIoJIoxeHIlfl cKaHI.IpoBaHHe rlepe3 I.Ix MaKCr.rMyM HHreHcr.iBHocrr.r npoBoArrJrocb
KaK no .1, TaK u no 6 ua xaxAoii Bo,,tHe B orAer,IbHocrr,L

!,,rr- onpe4e,'IeHHfl qpKocrHblx reMneparyp ,'roKa,"rbHbrx ucroqHHxos Heo6-
xoAr{Mo 6srno gHasrae rrpKocrHoii relrnepaiypii 116 HeBo3MyrrreHuoro conuqa.

Tax rax B r.{ccr'reAyeNroNrAr.rana3oHe AJrHH B.JIH cBeAeHr,fl o 3Har{eHr.rflx flDKo-

:i:?)-]:]]X.grrlp HeBo3MyureHHoro Conuua pa3Hopeqassr [2i, ,o u n"pro4
Hao.-IIoAeHIIH obl,'Ia raKltie rl3MepeHa rpKocrHar reMfieparypa HeBo3MyuIeHHoto
coruua ua xaxAoii Bo.rrHe -rrylgy c,paoieHur ee c reMneparypor2 ,rlyulr.'ranoe
cpaBHeHrre npor.r3BoAHJrOCs l8.lv lg6g r. ycnosuq ua6,rroaeuurl 6u,ru ucr.rrcqu-
Te"'IbHo 6.;laronplrarHbrMrr. CrnoseHus ,rlyHu u Co,rHqa 6u,rtu 6,rusxa, a pa3HauaB \IOX{ETITAX K)/JIbMI]HAI1HH COCTAB,'Ifl,rA .- Ih. 3rO O6CIOSTC,'IrCTBO TIO3BOIqTO
npol'isBo.qrlrl Ha6,rrcAeHufl coorBercrBylouflx yqacrKoB conuequofi u ,rvssor?

--I
)., .rr.rr i f,,. ,ti

I

I ,-,"41rl

floBepxHocrefi npra 6n[sKux se-
HI{THLIX paccToflHHgX I.1 HCKJI}O_
qa"rro ueo6xoArrMocrb yqera no-
f,.rou{errHrr e aruocQepe 3eu,rr,
ooyc,'IOBJIeHHOTO pa3r'IHTIHbTMH
geHr{THbrMH paccroqHHrrrua. Tar
KaK BHAHr\,rbre pa3Mepbr Co,rHua
H jlyusr floqru oArrHaKoBbr, To
orfialaila raKxe seo6xoAl.t-
r\,rocTb yqeTa pacceflHAfl aHTeH-

(r)

"rly urt, onpeAe,'I fl eMarl

. Ta6xfiua 1

8

t tj,6

230

232

50
42,5

o)
,)J!C

JJ

' .:;.ttaucuur 16, T-y w e :IrH ),:13 r.rr rraxo4xrgcl na- flbl B ylJle, npeBblllJarcqeM I,lX
Itriirtr,rrr nlrrcpuo"!HpoRaHucr{ rrcxAy 3raqcinrarra 4ll }, : pa3l{epbl.:= .1,r, H ).:1ti .u.rr u: [3.]. flfoueaypa Ha6.nrc4esuftza-

rra6.rrcAerrrreM paruor.i3-,rvqerrHn ryrur npo,3BoA;;f#ti:H;:::lf"*U;ff:"t
rre"rrblo onpeAe,'reHr1fl HeBo3\rlrueHHbrx yqacrKoB co,,rHeqHori non"prnoaru. floc.renlt6opa ra*Ltx [,'IouraAoK Ii pe*rcrpaurlr us,ryue,rrlrr or HHx aHTeHHa r{anpaB,rrflr,Iacbrra ueHrp ,rlyusr (npu eror'r npeABaprrredrrbHo raxlge npor.l3BoAriJrocr, cKaHr.ipoBa-rttte,rlyuot c Uer'Ibro onperXe,'IeHr.tfl ee qenrpaA,rIfl BCex A,,ruu nonH). Aa,ree ocyx{e-crTB,rrfl,rrocb flepuoAlrqecKoe HaBeAeHHe auiesHsr ua ,!yHy, *L*"nr" sa eor6pair-rtbrNl yqacrKotut .rryuHofi noBepxHocrrr R rer{eHre b_Z'uin; ;;;oA aHreHHbr AJ1qIIPOIIICKII IIY.IIfl TAK)KC B TCqCHI,IC 5_7 ilUH H BHOBb I{ABCACI{I4C UA ,rIYU.V.[{a6.nro1errnf, Bea'rr{Cb npr{ flocroflHuor? asrxoAa paArroMerpa r : l6 ceK c trcptrcAt4-q:ECn.I,IM IiOHTPO"'ICM XOE@QUUTACUTA .VCU.IICHIIfl IIDI,CMHI{KOB ,,O fCHCPATOPAMLr\'\ra' Taxxe rurareJlbrro 6rr,ra r,sr,aep.nr,rrgeliuocrb paALIoMerpa.

Ha paHee au6paHune yuacrxn Co,,lHua. B p*y,,rbrare ycpeA,eHrrfl paga sanrceripaAIIoI',3'II)'q.HIIti,rlyHol u Co,ruUa 6ur,rlr rloJlyqeHr,I oTHo[IeHHfl aHTeHHbrxrer\rreparyp or urix T"glT" , Ko-ropbre Ans,-)u:"g,1 nu.o.ir*rr 4B,S _+_ 0,S;r,ns ?v: tB,2 ilil - 5b,4 a 0,b " ti" X: 16;6 
"iiZLT* 

O,t..flpxocruaa reMrreparypa ConHua' nrroAurr"o no Qoprrayne

Tr@: Tr) *9Tn), '

r.qe 7,; - flpr{ocrHaff reMfleparypa ueHrpa,rruoft qacrz
coorHorueHuelr [3]

f *) : To - T-,. cos (tI -. e), e)
r4e 7o - gpKOCTHa, 

,TeMneparypa UeHTpa,rsHoil qacTr.r ,,ryHHOrO At{CKa, T_r -aMfiar.rryAa neptoii rapMoHaKr,r xpxocruoft TeMneparypbr B ueHrpe ,q?rcKa, I _3ana3AbrBaHae Qassr nepjofi raplroHr.rxl.r. 3naueraaTo" T_r; ;,^B3flrbre lls [3],npr.rBeAeHL,r s ra6n. L llpr grr4x 3,aqeHvulx To, f _, "-i r, ,orpur*""""-(ij,pKocrHarr rerr'rneparypa ueHrpa,'rbHoft qacr[ 
"rlyHor T"l @ yqeroM onruqecroft
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@r.rr. 1 . tI acrorHstli cneKrp Pa-
rrrol.r3rvqeHHfl tcnoxofigoror
Corruu" 

",lHanaroHe 
E, t- tfi .ll'1lr

/6 L, up

Saaor llyuur) cocraBll,la: Ha l,: 8 ,u,u - lB3" K, H2' it: 13 a'u - 193" K
ii Ha l, : ).6 u.r't - 199" K.

cor,racHo 3rrrM 3HaqeHyflM T 3; frpKocTHbre reMnepaTypbl HeBO3Nl)'Ilellqig

\.qacrKa Co.rHua cocraBu,'rli (7950 -f 500), (9700 -+- 600) u (ll 750 -{- 700)'N
ir" uor, 8,1; 13,2 H 16,6 t1t coorBercrBeHHo_ (c.yuerolt 3HaHHg a6co.lggoro
3HaqeHrrfl reNlneparypn ,[yHut c oulI6Kofi :L5%).

f pa$ur< sasficuNa'ocru SenuquHsl ?s6 oT A,'It4 HbI BoJIHbl noKa3aH ua Qrrr. l '
l,l: rph6iU<a BuAHo, qTo B Arorr Auana3oHe Ar'rr,H Bo.rIH spKocrHafl TeM[eparypa

;;;;;r;i*;;no.o Cbnrua c yBer'ruqeHr4eM ArrnHbr Bor'rHbr (c touuocmio ourr6oK

onpa4ar"nrfl) Bo3pacraer Iio 3aKoH!, 6rusxol,ty K JIIlHefiHoMy. 3rll tpKocTHble

reN,rnepaTypL,t B Aa,'IbHefiUeM uCno,tb3oBaJlilCb rlpI4 onpeAeJIeHuir tlpKocTHblx

TeNl[epaTypJIoKa,'ibHbIxlICToqHuKoBIIoBbIlxeHHoroIl3,'IyqeHufl.
Arr" i,npa1e,rreHrifl qacroTHoto c[eKTpa x3,,IyqeHr4fl Licror]ttllKoB S-rouno-

HeHTbr Ilo no.ryr{eHHbrN{ paAHorr3o6paxeHuflM co,'rHua 6lr,nu oro6paHbl A.rIf AaJIb-

He}'{UleI-o paccMorpe]lHtl HCTOr{l{HKH, tlpocJle}KHBaeN{ble Ha BCex Bo,'lHax B Teqe-

Hrre HeCKo,ru,KIlX AIleiI . fpxocrnute TeMlepaT-Vpbl I4CToqI{lzKoB l'l IIx pa3Mepbt

o[peAe.[fJIItCb B Mot\,IeHT HaXOXAeHLifl IlX B IIeHTpar'ibHoii 3OHe CSJIHeqHOIO ,[l'lcKa

(n npeg.enax -1-40o re,ruo4o.nrorsr), rrro6br xpaenoii e$sexr He BJllItlJl Ha pe3vxb'

Tarbr yCcJIe,I,oBaHufl. Bcero raxrill o6pa3oM 6r,r.no OrO6paHo [Iecrb u3o'[IipOBaH-

HbIX .'IOKA,'IbHbIX IJCTOqI{UKOB.

fl procrurte reNlneparypbl tlcroqllrKoB onpeAe'{fl!'Iucb I1o Sopr'l]"'Ie

T o.rrr, : ar" (, +
ro.r.. - 7n6

Trc

\o
/ot/ _- IIcr

rAe ?".r." I{ Tuo - aHreH}IbIe reMneparypll or .'floKaJIbHOfO IICTOqHUKa

ir CIOXofiHOTO COngUa COOTBeTCTBeHHo, S)a - Te,'IeCHbliI ylo,t AIralpaMltbl aHTeH'

Hbt, gucr 
- TerecHLIii yrodt Hcror{HHKa.

Pa:uepu HCToqHUKoB HaxoAHJIIlct I'I3 BblpaxeHur

'P,,"r,': {'P-*Oi,r,
f,g,€ Qna6r - pa3Mep I{CTOTIHHKa no ypoBH}o ero no,'IoBiIHHOfi IIHTeHCUBHOCTI'I'

0 0,, I- rr p u ua Auirp aMMbI H aTIp aBJIeH H oCTI'I p aAl'roTeaecKona. n"IIoTHoCTb IIoTo'

ria SHcr onpeAe,'Isxacb no QoPMYae

.s : 31s- e,,.,.
l2

Aagirlte o (pucrr Tr.urr, Su., l{ Ir.r"r/Tao cBeAeHbI BTa6JI' 2' B ta6'ruue noMe'

IqeHbI TaKlKe TeJIHOKOOpAIIHaTbI I'ICTOqHI',IKOB.

Ornouegus Tuu.,lio',@, npr.rBeAeHHbre B Ta6aiiue,^orlpeAe,'lflJIIzcb c olxl{6'

Koii, He npeBbrrxarcq;i i1'tr.burN6ra B HaxoxAeHua Src.; 3aBHCHr or oluI6KI{
OnpeAeAeHr.Ifl pa3MepOB I,ICTOT{HLIKOB Qucr, KOTOPbIe HafiAeHbI MeHee TOTIHO C OIilI'I6'

KaM[, paBHbIMLI -+-10% B CpeAHeM Ha BCex BoJIHax.- 
Cpirnraaa xapaxrepracriiKr.r [crorrHuKoB S-xotrlnosesrbl Ha BoJIHax 8,1;

13,2 r.r-16,6 )t./w, Mo)KHo 3aMerLITb cJleAyloqee: nOJIOxeHI'Ie IIeHTpOB COOTBeTCTByIO'

,uirix ,."bunr^ou (uarcarrayuoB LIx spKocrH) coBnaAaer c roqHocrblo oug6oK
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oflpeAer'reHnfl (t30") Ha ncex Bod'IHax. Paccltor-
peHHbre rrcToqHr.IKrI no cBoAM pa3MepaM oTJII{-
qanrcfl Apyr or Apyra, Hx pa3Mepbl xo.ne6nrcrcs
B npeAeJrax l-5" oAHaKo pa3Mepbl o,4Holo lI
?oto xe HcTorIHI.IKa 6nusru Ha Bcex BoJIHax.

fpxocruar reMfleparypa Bcex paccMorpeH-
Hbrx HcToqH[KoB MoHOTOHHO BO3paCTaeT C yBe-
JiHqeHr.reM Ar,rr.rHbr BoJIHbr. Ha Qur. 2 npuse4ert
rpaQrar r,r3MeHeHlifl rpr<ocruoft reMfleparypbl,
ycpeAHeHHoit no sceN{ HCTor{HuKaM, B 3aBrIcIIMo-
crLI or AJrr.rHbr Bo,rrHbr. Ha rpaSrxe xoporxo Bl{A-
HO, TITO qPKOCTHAfl TEMIICPATYPA 

'ICTOI{HI,IKOB 
B

IICCJIeAyeMOM AI'la[a3oHe AJIHH BO,IIH Bo3paCTaeT
B CpeAHeM npsMo npolopurloHar'rbHo A,'rrrHe Bo,1-
Hu. Ha groM rxe rpa$uxe noMerrreHa KpHBas r.r3-

MeHeHI,Iq n,'IOTHOCTfi ITOTOKOB I43JIyqeHArI UCTOq-
Hr{KoB, TaKxe ycpeAueHHoft no nceu ucrorIHLIKaM,
B 3aBucraMocrr{ or AJrr,rHbr BoJrHbr. Ha rpa$xxe
SaMeTHO, qTO nJIOTHOCTb IOTOKa yBer'IHqUBaeTCq
c yMeHbueHr4eM AJIIIHbr BoJrHbr B r.rccJreAyeMoM Ar.ra-
na3oHe nolu. BoapacralHufl, UIorHocrLI noToKoB c yMeHbrrreHr,reM AJrriHbI Bo,'IHbi
6n.nn raxxe orMeqeHbr n Ha 6o,ree KoporKux BoJrHax: 8-4 *ttt [4, 5l u 8-
2 .un 16).

Taruu o6pasona, qacrorHuit cleKrp H3,'ryqeHr.rfl r.rcroqHrrKoB S-xolrnonesrs:
B MHJrJrr.rMerpoBoM AHala3oHe eo,rri (or l" : l6 iln| fi KOpOrte) eHauurelbHo orJrrr-
riaeTcg OT IIJIOCKOTO - Ir'IOTHOCTb nOTOKa BO3paCTaeT C yMeHbIXeHIIeM AJII,IHb|
BO.;IHbI.

B garlrcqesue aBTopbr flp].rHocflT 6,raroAapuocrb 3a noMorrlb B rrpoBeAeHr.l{
Ha6nrcAeuufi B. L1. flerpaueHox ri B. A. Ma,rosux.

l3 rras 1969 n.

Jlrrepary pa

l. B. H.4yuyos,V. l. MouceeB, IO. f. MoHr.rH. IZsr. I(puucxoii acrpoQu:.
o6c., 1967, S8, 141.
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F. I. Shi m abukuro, J. M. Stacey. Astrophys. J., 1968, lE2, Z7T.
.{. A. K y 3 b M a u, A. E. C a a o M o H o s u,r. PagrzoicrpouoMrrr{ecr(He MeroAbr r{3Me-
penuii-napalrerpoB aHreHH. I,IsA-no <Con. pa.quo>, 1964, crp. lZZ.
1. l. {ucn q xor, A. E. C an oM oH on uq. Acrpon. x., tgOS, 40, 229.t_.t1.{{yrxKHH.cKr.rfi, A. H. Llr,rranos. Co;HeqHbre AaHHr,re,.1967, N! 10.
V. A. Ef anov, A. G. Kisll,al<ov, I. G. Moiseev, A. I. Naumor.
Solar Phys., 1969, 8, 331.
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AKAI{EM14fl HAYI( CCCP
I,I 3 B L CT V fl I(P bI,\1C KOIZ .\C T POO I,I 3 I,I q E C KO I? OEC E P B A T OPLl]d

Iou XLIII lgTl r.

PAAI4OACTPOHOMI4q ECKH E HAEJIIOAE H H f
B IOJIOCE 0.9-I ,5 .u,w HA 22-METPOBOM PAAI4OTEJIECKOIE

C IIPHEMHHKOM ll3 z-lnSb

A. H. BbrcraBxHu, B. A.E+aHoB, B. H. JIHcrBlrH,
H. f. 

^{onceee, 
E. H. [Ionon, B. T. tloraroB

O_nltcrtnarcrcq pe3v,IIbrarbr nprrrrel{eHrrr 22-rrerponoro paAr.rore.necKona I(prrrucxor'r
acrpoQrt:;tuecxoii o6cepearopulr B KoNrnJerice c N{uototroloBbnr nprrcrrHUKolr 1"nn na6lrc-
leHuii co.-ineqHoto pa.ltrou3jryqeHH, B .luana3oHe 0,9-l,S l,u.

R.ADIOASTRONO,\IICAL OBSER\TATIONS IN THE RANGE 0,9*1,5 rrrm WITH
THE 22..11ETER RADIOTELESCOPE AND THE RECEIVER AIADE OF N-INSb,
bi/,4. Ai. I'ieslaokirt. Y. A. Efanoa, lt. i\t. Lislt,irt, L A. illoisejet,, E. I. Popou, V. T. Pota-
pt,u.-'lhe 22-tneier radiotelescope oi thc Crirnean observatorv and the n-lnSb receiver

r,r,'ere used for thc observations of solar radio cnrission in tlte rarigc 0,fl-1.5 rrrrrr. The local
sources r,i i-adioe:rrission of the Srrn l'ere found.

22-rterpoeltii paluore.recKon (PT-22) Kpr,rrrcroir acrpocpueriqecKoii o6cep-
Baropurr AH CCCP ycrleiutro I]C[o.rrb3oBa.:rcfl A,'rrr Ha6,'irc,[eHrlii Consua, IIJraHer
H Apyrfi\ IICTOqHTTKOB KOCrruqecKoto paAr.rori3.rtyrleHris B Nllrd'Ir'tritrreTpoBott AHarla-
3OHe A,'rIrir BOJrrl, BK,'IrOqarr BO,'IHy A.rlrrHoir 2 ult u -31. flpelcTaB.rtfleT [HTepec
paclulrprTi, Ha6.rrroAeHrifl B 6o,Tee I(opoTKoBo,lHoB,vto qacTl Auana3oHa AJ'II{H
Bo.rH. B tlacToauefi pa6ore cAe,,-raHa rronbtTxa ilcflo,'rb3oBaHVtrPT-22 A,'Ifi rra6Jrro-
IeHuii B o.(HoNr u3 oKoH flpo3paqHocru ar\,roc$epbr B rro,'roce 0,9-1 ,5.ru.tt. ilns
Ha6,'uoAelrrril Ha raKHx KoporKrix Bo,'rHax tlp]r o6brqHoru perl<ilN{e pa6orbr c oAHur,r
BlrAoM rioJe6aHrrri ero lloBepxHocrb HeAocTaToqHo TorlHa. OAllaxo pa3pa6oTaH-
rlbrii e IlucrurS,re paAr.iorexHuKrr r, a,'reKrpoHr.iKrr AH CCCP rrlnoroMoAoBbrrl
rprreNlHlrra c (rrJrocKocrrrbrM) AereKTopoM u3 n-lnsb [4, 5] noseo,'rfleT co6Hparb
3HeprfiIo c pacuupeHHoro rr3-3a HecoBepueHHoii oTpa)Kare,{bHoii noBepxHocrrr
Qoxa,ri,noro r.flTHa, T. e. ,q,aer Bo3r,roxtHocrb ucno,'ib3oBarb aHTeHHbr c 6or'IbIxHMI,I

Qasoer,ttutrt cuu6KaMH. flprr uanuuuu 6o"rrbxlux Sasoeux ouH6oK AHatpaMMa
HanpaB,reHHocTH aHTeilHbr 3r{aqHre,'rbHo pacuHpfercf. B pa6ore Pyse [6],
nocBrrrrleHlrofi reopur.r aHTeHHbrx AorrycKoB, rroKa3aHo, r{To npu 6onsurux Saso-
Bbtx omu6Kax gHeptHs pacceHBaercr tlo yr,'roBoft o6,racru c rrHreHcuBHocrbro,
paBHoi.i

(l)

rAe r-CpeAHeKBaAparr.rr{Hafl ourH6Ka loBepxHocrv, a c -paAHyc Koppe-
JtflIl.rtu.

,[,ns 6onnu:r4x aHTeHH, xaK rloKa3aHo B [6], cpeAHeKBaAparllr{Hafl omLI6Ka s
cocraBJrffeT 1/3 rlrrKoBoil ourI,I6Ku. flHxoaas olUll6Ka z noBepxHocrlI 22-Merpo-
Boto pa.iuroreJrecKorla Kpuucxoft o6cepBaropl.iII cK,'IaAblBaeTcfl H3 ouH6KI'I
r.t3foroBJreHr.rfl KoHTprxa6JIoHa, paBHoii -f 0,18 *tu, o[E6KLI ]I3rOTOBIeHLIf IIIa6'
,'roHa rlo KoHTprxa6aoHy, paBHoir -{-0,015 .lvtJvt, Lt oruu6xa u3roToBJreHr.rfl 3epKaJIa
no ua6floHy -1-0,15 il.M l7l . Taxrtu o6pa3oM, 6es yuera Bo3MoxHbIx ynpyrux
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.AeQopMa[rrri z noBepxHocrr.r paA,uoreaecKona paBHa -F0,345 tt.tt, a, creAoBare.rlb-
Ho, cpeAHeKBaAparnr{Has ouru6xa noBepxHocrrl I : 0,115 un.

flo noeoAv ouerrKrr paAuyca Koppe,'rflur1ri C (paauyc o6.nacru, B npeAe"[ax
luoropoft 3HaqeHr{fl Qassr xoppe,lnpooausr) MoxHo 3aMerr{Tb c,'reAy}ouee.
B [6] orn,teqeHo, qro s Ycrpoficreax c KoppeKuuefi quc,ro raKux o6,racreii cBfl3aHo
c pa3MepaMH naue.'rerl noBepxHocrr{. llapa6o,ruuecraa fioBepxHocrt PT-22
cocrol.rr wz 405 orAe.rlbrrbrx aJrroMr.rHrreBbrx nase,reii ro,rquuoii 5 nn. u trJlolqaAbro,
panHofi B cpeAHer\{ 1,u'. KaxAas rraHeJrr, yKpenJreHa ua 80 perynupyenrsrx 6o.,i-
Tax, MexAy nar{e.rrfiNIu ocraB,'Ierrbr ren,'roBbre 3a3opbr. Taxuu o6pasol,t, orAe,'ibHyro
rraHe,ilb MoxHo, rIo-BrrInMoMy, fipuHflTb sa o6,tacrr KoppeJIsuHLI, rorAa paAIIvc
IioppeJlsrrrrl.i C 61-.ler paBeH B cpeAHeM 600 nn. 3Has sHaqeHuq s u C, us rrtpaxe-
urrr (1) JrerKo onpeAe.'irlTb ruupuHy AuarpaMMbr pacceqHuq PT-22 rio no,'IoBuH-
Hori l,roqsocrrr 00,u. B Aassou c,'ryqae 0o,r: 4',4. D,ts PT-22, uNlelouero
$oNycHoe paccrofiHrre 9525 na, raxoii Ar.rarpaMMe coorBercrByer 4raQrpyeuoH-
uoe Soxa,rr,Hoe flrrrHo ArraMerpoM 13 un. I4s yc,ronufi ,'ryqrxero cor,'racoBaHrrfl
c aurenuofi BxoAHoe orBepcrr.re npHeMHHKa 6u,rro err6paHo paBHbrM 7 u.m s Aua-
\Ierpe.

Onraqecxar cxe\ra paAroMerpa c AereKropou ug n-lnSb rzso6paxeHa Ha
rlur. l. C.ne41,er orr\rerr;rrb Aee oco6eHHocrr.i cxeMbr. t{ro6u ocyuecrBr.rrb yrJroBoe
nepeMeuleHlre re"recKofla itplt r{crroJIb3oBaHLIU o6riqsoro reJlr.ieBoro Kp}rocrara
(nprteunuN pa6oraer nprr TeMneparype )KlrAKoro re,'Irrfl), noc.reAHuii pacnoJra-
ra.rrctr noA yr,'roNr 45' rr r.lasuofi onurqecroii oclt rer'recKolla. Auregua rere-
criona PT-22 Aaer Bo3rroxHocrb rro,'ryqnrs 6onrurylo cBerocu,'ry flpti Hc[o,'rb3o-
tsaHuH rlJloxraAHoro nPrre.'{Horo aJ're\'reHra (aerexropa). C ue,rrrc pea.nugaqrau arori
BO3},IO)KHOCTX lrpfl\reHerra. rrMMepclloHHaf ,'rUir3a rr3 repMaHHfl, yBeflaqHBa]OXlafl
cBerocur'ry paArroNlerlla n l6 pas. B ocra,rsuol,r cxeMa paAaoMerpa aHarorr.rqHa
c\eNre, onucauuor:i e [4, 5]. B ycu,rureJIbHoM HH3KorracrorHoM TpaKTe IrcrroJlb-
3\'ercfl onrunra.'rbilr,rii nostruarculurl rpauc(toplrarop, LBa ycuJlr.rre.xf B6-4
(o1r.rH .qono,'rHrrre.rruurfi ycrr,'rr.rreJ'Ib ycraHaBJILIBa,'ICfl n Qoxanruoli rra6rrue)
Ir criHxpoHl{lrii.lererirop CA-1 c BbrxoAor\{ Ha ca\{orr{ceu 3n[-09. @nyxryauuou-
Haf qyBCTBriTe.rrbHocTb ycTarroBJIeHHoro Ha TeJIecKoIIe paAHoMeTpa, Lr3N,repetrHat
c noN,rollrblo xa.rrt6ponouHoro qepHoro TeJ'ra, cocraBr,r,rla 0,03" K npu nocroauuoii
BpeivreH[ Bbrxola t : I cer. col"racso
pacqery npn u,lea.lsuori aHreHHe c
vrrcroM cIreKTpa.TrrHoii rapaNrepucrrr-
KrI AeTeKTOpa rr nponYcriaHr.rfi arMo-
cQepul paAr.{oMerp Ao.r}rieH rrp n HnMarr,
TCNJOBOC il3flYI{EHIIC B OCHOBHOM B

\rr{acrKe cneKTpa or }, -= 0,9 ao },:: 1,5 uu. Ornaxo )'qer cfleKrpa,'rb-
Hofi sastlcr.rN{ocrrt rioa$$r{ur.reHTa ycx-
iIeHIrfl aHTeHHbt, o6\-c;roe,'IeHsoii ee
HeriAea,'IbHocTbro, Ao,1)KeH nprzBecTr,l
K HeKoropoMy cABlrry yKa3aHHoro
vrracTKa crreKTpa B AJtTHHOBOT'IHOByIO
cropouy. fioarouy co cropoHbr AJrr.rH-
uono,txoeofi qacrr.r c[er{Tpa lrpneM
orpaHr4il?tBaeTcfl r\leTa.rl.Iltqecxoft cer-
xofi c sqerixauu 440,urc. Bosiuoxuoe
npocaqHBaHLIe 3Hepfr,Itr Ha BoJIHax
A.'IHHHee 1,5 u.u fipoBepfl,rrocb nyreM
ua6.trc4eurz x paArrorr3ryr{eHrax,l-Iyuu
npLI Hea3MeHHOM t*CLIJIeHI{H nph eM-
HHKa rr oAr.rHaKoeux aruoc$epHbrx
!'cJroBr.rflx c oAsofi rr AByMr raKr.rMr{
cerKaMr4. Srcneprrruleur rroKa3aJl, qro
Ha Bo,'IHax A,'Ir{HHee 1,5-l ,8 ,un

(Dnr. l. Onruqecxaq cxeMa pa,{rlor{erpa c

AereKropoM us n-lnSb
/ - nlcxJHHqecxaii uo;yraropi 2 - BxoAHoii co-
rnacynrqrI KoHyc; 3 - rteri]rrtrqecK[e cBeroBoAbl;
,1 

- 3epKarbHbIil noBopor; 5 - xoryct:ltii nepexo:i
6 - H\rNrepcuoHHaq AH3.{eKTpIlqecKas nuH3a c corJa'
cyrouluNr AH3reKTpuqecKtrN{ KorlycoNt; 7 - AereKTop
r.r: rr-IrrSb pa3Meporr 4 X 1ilil;8 - rerueauit xpuo-
CTAT
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R euers

@ur.2. flpulrep sanucH paALto-
u3ryqeHHq Co,rrHua B noaoce
0,9-1,5 u.n (a u 6) u ua no.nHe
8 tt,u (.e, e)

Crpelxalru noKa3aH IIcroqrrH( S-
](OIINOHEHTbI

/cl

npiIHHMaeTCfl He3HaqUTe,'rbHOe KO,IIqeCTBO SHeptrlH no cpaBHeHL]IO C 3HepnHe]'l)

npr{HHMaeMofi e uccreAyeMoii rroJroce.' 
Ha6,rroleHlIf 3a pa4r.roil:,ryueHueM Co,luua ltpoBoAI4AI'{Cb B I'l}OHe II OKTfl6-

pe 1967 t. oAHoBpeMeHHo B yKa3aHHoM BbIUe (oKHe) [po3paqHocrl] arMoc$epbl
3eu,ru H Ha Bo.rIHe 8 uu fi 3aK,'Iroqa,'rucb B cKaHHpoBaHlrfl paAuoreJlecKonoM AI'lcKa
Co.nHua lio flpflMoMy BocxoxAer{Hro a 1lp1r pa3flHr{Hbrx 3HaqeHuflx cKJIoHeHHs 6"
rlpu arou Co.rtuue npoxoAlz,'Iocb no oAHoii I.{ Tofi xe rpacce HecKoJIbKo pa3.
ilpurraep raKoro cKaHIlpoBaHHs Co.nHUa B npqMoM u o6parHoM HalpaBJIeHIIIi
iIoKa3aH Ha QHr. 2. flpu npoxoxAeHull Co,lsUa B o6parHoM HaripaB,'leHlln
($ur. 2, a) ),Cu.neuue IpHeMHHKa Ha Bo,'tHe 8 un 6sno yBeJII{r{eHo B 4 pa3a-

"Il.uarpauua Ha[paBJreHHocrrr paAgore,'IecKona B nor'Ioce 0,9-l ,5 iltr4, I'I3MepeH-

Hatl IIO 3anHclt npOXOXAeHLlfl paALIOTCJIeCKOIIOM Kpafl COr'IHeqHOlO AICKa' CoCTa-

Bu,;Ia 3',5, T. e. AocTaToqHo xopolxo cotJlaCyeTCg c pacqeTHofr, yqlaTblBafl npII-
6luxessocrb BbrpaxeHuq (l).

Ha Sxr. 2 orqernuso 3aMereH JroKaJrl,Hbrii trcroqHrrK noBbtueHHoro u3ryqe--
Ilrrq Ha Co,rsue KaK B no,'roce 0,9-1 ,5 il,+l, TaK u Ha BoJIHe B *tu (ua Qur. 2
yxa3aH crpelxauu). I4croquux IloBbtueHHoro H3,'IyqeHI'lr B noJloce 0,9-l ,5 .tt.u
coBrlaAaeT no no,'IoxeHulo c HCT0qHITKoM Ha Bo,'IHe 8 att, a TaKxe c IIoJIoxeHlleNI
Ha AHCKe Co,rnua rra66o,'ree aKrHBHoft B 3ror nepyoA rpyfirlbr IIttreH Ns 229 18]-
Paelteplt HCToqHr.tKa Ha BoJIHe B uu c yqeroM txgpgHbt AualpaMMbl HanpaBJ'IeH-

socru PT-22 sa eroil BoJIHe, KoTopafl 6ltna paena lro IoJIoBLIHHoft MollHocrli
l'.8 (HecxoJlbKo pacmupeHa, TaK KaK o6flyqare,'Ib 6btJI cMexreH H3- QoKyca),
B cpeAHeM cocraBH,rlH 2'"1 0',2, aBnoJloce 0,9-l,5uu -2',6 -+- 0',5' f pxo-
crrrafl reMrreparypa rrcrorrHlrKa Ha Bod'IHe 8 un paaua 8580" K (npltlYel TY-
neparypy HeBo3MyuIeHHoro Co,'IHUu T,O ua eroii BoJIHe panuoii 7950" K [9]).
B no,rioce 0,9-l ,-b .nnu HCror{Hr.iK xMeer flpKocrHy}o reMreparypy 5830'I( nprl
npuHqroM 3HaqeHuu T,@ : 5600' K [10J. flpueeAeusufi npuMep cKaHI'IpoBa-
HHfl CoJIHqa IloKa3brBaer, qro H B ALIala3oHe 0,9-l ,5 nu ua Co.nHIle cyqecrB)']or
3aMeTHbte,rtoKa,'IbHble ucToqHLtKH paAl{oli3ryrleH}'1f .

Ha ocnonanr{r{ pe3y/rbraroB npoBeAeHHbrx pacrlerHbrx oqeHoK H Ha6r'IIoAe'
Huft ltoxHo 3aK,'lrcqHTb, riro Kpy[Hble aHTeHHbI B KoMUIeKce c MHoroMoAoBbll{lt
npHeMHI.IKaMIZ MO;11HO HCIIOJIb3OBaTb AJ'tfl Ua6.nrcAeUuil Ha BO,'IHaX, AJItI KoTOpblX

$aSonue Ouru6xvt nOBepxHoCrI4 [peBocxoAsT AonycTxMble. 3To Ao,'IxHo AaBaTb
BIIHtpb[x B r{yBCTBr.rTer'IbHocTH paALIOTeJIeCKOTIOB IIO CpaBHeHHIO C MaJIbIMI',l, xoTfl
I{ TOqHO BbrIOJIHeHHL,IMT], aHTeHHaMrr npu nccJleAoBaHr.lu TOrIerIHblx I,lcToqH]IKOE
p a,u,u o I.1 3 JI yr{eH H rI.

B eaxnloqeHue aBTopbr npIIHocflT 6naro4apuoct IO. l. Mounuy,
I{oBy, K. A. Pyreny, B. n. Maiiopory, A. A. KpacHosy r B' I{.
sa noN{oirlb B npoBeAeHlir.i 3KCnepflMeHTa.

l4 rraq 1969 r.

B. A.IIIror-
Cyuu,nxnuy

/0'/0'/al
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CTIEKTPAJIbHbIE TIJIOTHOCTH TIOTOKOB PAAHOI43fl YqEHI4'I
AI{cKPETHblx PAAI4ol4crorJHI4KOB HA BOJIHE B,s c,+t (8s80 Mzt4r,

. -A: E. AuApIeEcxNfi, E. E. CrraHren6epr, H. E. Banrrrlr
-1."1 . toprxKon, B.__H.-HBaHoB, B.K. KoHHur{ona, B. H.KyprrbrrHH,M. f. JIa pHoH os, 14. f. MgHceeB, B. B. H Lr.ttru,H, B. H.'tioprnnunj

B. A. Con,racHoB

llptrrolnrcl pe3yJTbrarbr rr3ilrepeHfir cner(Tpa,'rbuLrx nrorsocreii rrproxos pa,{uorr3,.r\:-rreHxq,lrrcKperHbrx parlroxcroqHHKoB lra Bor'lHe 3,5 c.u (8,55.fa11), npoeetreHlroro B aBt],cre-cenrr6pe 1968 r. Ha aHrerrrre PT-22.

FLLIx DENSITIES oF DISCRETE RADIo souRCES AT 3,5 cnr, bv .1 . E. Andrietshi,
L F, )tr".,,,qe1tberg., [. E. Valtz, A. G. Gorshkou, V. N.' It,L,tor;,'V. K. Xo,rriiiii',l. .\. Kttrilcltik, AI . G. Lurictnoe', I. G. .lloiseieu, v. l. .\ikitin, l'. l. prtrtman, /. ,4. S.,lglovtrti-t.- The result.s oi uteasurerrent of iiux densitl' oi 130 cii-screte radio 56x1gg5 31
3'5 crll are given._Obserlations l'ere nrade tith the 22-nrcter radiotc)escope of t6e Crirricun
observatorv in August-September 1g68.

K uacronuleMy Bpe\,reHrr xopouo r.rcc,qeAoBaHbr cleKrpbr paAHou3r'ryr{eH[:rfi
x'lrlolIlx AlICxpeTHblx paAuollcTor{rIHKoB B 06,,IaCTII N{eTpoBbr\ 

- AerlrrMeTpoBbrx
AJrr-rr BoJH (uuercrcn B BUAy npexAe Bcero o6beKrbr Kara.rrotoe 3CR tll ri pKS
[2,3]). OAuaxo e caurur,rerpoeori o6,'racrrr A,'rr{H Bo,,rH,[,aHHbre o rrororiax paAilo-
II3"lVrIeHu-fl oXBaTLlBalOT CpaBHllTeJIbHO OlpaHuqeHHoe qIIC,IO O6beKTOB (uanpr.r-
NIep, [4, 5l), s ro BpeMq KaK HCCr'IeAoBal{ue xapal(repa cleKrpoB paAuotI3,rlyr{eHufi
B 3ToM Ariana3oHe npeACTaBrqer HecoN{HeuHtui trHrepec A,rIfl noHI{t\raHI1fl nprr_
poAbl paAHolzcrol{Hl]KoB. Ha,raque oco6eHHocTeii n cnerrpax }iHorrrx o6t,exion
(<saaa,rsr> rr.rru (iroA'r,e\,rbr> B crreKTpax paAr.roa3,'ryueuHt) uepe^1xo rpe6yer yrou-
Heltufl.cneKTpa,'rr,Hbrx r.IHAeKCon (noxasare,reji gaeHcuuocTti cner(rpa,{bHbrx 11.,ror_
Hocreir [oroKoB paAHoH3,'ryqeHrJfl or qacrorbr F., 

- 
t-r.) r ts NrerpoBoru -r,eqtrx,{erpoBoM Ar4ana3oHe Bo"rIH, A,,tfl qeto Heo6xoAuMo 3HaHire xapaKTepa crreri-

rpa paAuou3ryrreHHfl Bo BCeM (no r<pairueii uepe rocrynHoll rprt Ha3er\lHbr-\
Ha6"IIIoAelIIirx) .{uanasoue paAuoqacror. AaHHaa- pa6ora's lrsseciHoii creneurr
BOC{IOJI{fler aror npo6e,r, [ocKo,'rbK]' B Heri npe,n,craBrleHbr pe3\,r'rbrarbr H3l\repe-
uuii cnexrpa,'rbHr,rx nJlorHocreii floroxoB paAuor,r3,rr)rqesttg 130 IICToqHxKoB rioc-
\{rrqecKoro. paAHoH3r'r-yqeHr.rfl Ha Bo,'rHe 3,5 cu (8550MeQ, npoBeAeHHbrx B aBfv_
:T'!9HTl,6pe 1968 r. Ha _atrertue Kpnncxoii acrpoQu3xqecKoir o6cepaaroprirr
PT-22 (Kpuu, Cuneus). tr4sr,repeuua- npor.r3BoArJ.rurcb c noxroxrbio BbrcoKor{-vB-
CTBIITe.IIbHofo IIxpoKoIloJloCHolo paAuoNIeTpa, Co3AaHIlot'o B TUoCKoBCKOI\,I fOCy-
AapcrBeHHor\r acrpoHoNrfiqecKoM uHCrUrvre ur,r. fl. K. lllrepu6epra L{ Mocxos-
crior\r rocvAapcrBeHHo\r neAarorxqecKor.,r UHCTHT\rre HNI. B. 14. Ieguga.

ll. Annaparypa H aHrer{Ha

_ Pa,quoivrerp, ucfio,'Ib3oeaguuilcq B npouecce Ha6,rmIeHrni, upeACTaB,qfler
co6oii npr.reruuoe ycrportcrBo rrpflx,loro ycHJIeHlifl srrcoxoir rracrorbr c AByMfl Kac-
riaxaNflr BblpoxAeHHbrx napaMeTpuqecKux ycu,rureneft Ir ifBYrrfl KacKaAarYil4 ],crr_
,rrrre"tefi Ha ryHHer'tbHbrx ArroAax c o6uuNr Ko3oQuqtleHTolr YCU,reHltf oKo,rrG
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50 A6 (napanerpuuecKr.ie ycuJlllre,ru (IIV) ilMelor xoaQQuUueur ycflJIeHI'If IIo
13-14'd6 sa t<acxal, ryHHeJIbHbte ycHJIHre,'Ill - no 

-11-12 d6 ua KacKaA)

npu floJloce ycuJlnBaeMbtx qacror I teq (8,05-9,05 leq)_.-SKBLBar'IeHrHaf lxyl{o-
Bafl reMneparypa Ha BxoAe repBoro IIy oKoJIo 100'K.

BxoAnoe y-crpoftcrno cocror.iT r43 AByX pyflopoB-o6,'ryqareJleii, npuHl4Marc.-

IIIr4x Cr.rrHa,I c KpytoBoii noJlflptl3aUgefi npaeoro I{ JIeBoro BpaUeHI{Il (eo nceii

IIOJIOCe [pl.]Hi4MaeMblx qacToT fio,'Ifl pL]3OBaHHaf IIO .Kpyry qacrb npIIHllMaeMolo

cr4tHaJra cocraBJrfler Aafl o6oux pynopoe B0 -1- 1o/o),-6anancupyrcIll,ero ycrpoil-
CTBa, uclo,'Ib3oBaBuerocrr KaK AJIS BbrpaBH vBa:Hr4tt o6yc.rros,reuHoii HeoA[HaKo-

BOCrblo [,Ieq pa3HHubl reMlepaTyp AByx BxoAoB, raK I'{ AJIfl xa"nu6poeru npn-
paxleHgft agreHHoii reMneparypbl fipfi npueMe paAuoll3,'IyqeHl]fl or paAnolicroq-

HHKoB BBeAeI{[ieM SIzxCl.ipoeaHHOIO 3aTyXaH11f B OAH6 I'13 n,'Ieq BXOAa' It MOAy,Ifl-

ropa Ha $eppure Uupxy.rrrpuoro ru[a: O6a sxoAa nepeK,'Ircqa]orcf c qacTororl

t xeq. vcu,leuutrii H rrpoAereKrlipoBaHHbrr:I uupoKoroJlocHbrM nrrApull:^f:]_1:

AeTeKTOpOM CIirlla,{ Aa,'Iee nocTylaeT Ha npeABapHTer'lbHtlu ycfl'rlllTe"nb HH3KOI{

,a.roroi 1u." BbrcoKoqacrorHarl qacrb paluouerpa li nyHt{ pa3MelI{eHbl

a SorycHou oTCeKe aHrelIHbI), 3areM Ha HLl3KorlaCroTHyIo croilKy (1'cunure.nl

HH3KOri qacToTbt, CIlHXpoHHbtfi AeTeKTOp, -VCIIT'lHTe,'lb noCToflHHOrO TOKa I{ pelll-
crpr.rpyloqul;r npu6op), pa3Me[teHHy]o B anlaparHoM orceKe aHreHHbl'

PynOpU-O6,ryqaTe Iu pa3HeCeHbI B a3XI\{yTaJIbHOM Ha11paB,'leHUH' qTo [O3BO-

Jrfler peaJrr.i3oBarb Ar.larpaMN{HyIo N,IoAyJIflrL}l}o. Pe3yJIbrH_py}olllafl AIIarpal\'{ll{a

Ha[paBJIeHHoCrt{ paAfloTe,'tecKolla PT-22 (Auauerp napa6o,'IHr]ecKoro 3epKana

22 .tfi npelcTaB,'Ifl'er co6oil ABe A11arpat\{1rbl, CooTBercrB}rIoUIue AByN{ o6nyuare-
JrflM, C yrJroBr,lM ItaccToflHlieM MexAV IILiNIII 23',0 -]_ 0',3. KaxAas AIIarpa['Ill{a
10 ypoBHro no,'roBuHbt rrpHHr4MaeMoii l,routuocrn I{3,'Iyqe}1t1fl uMeer }Il,rloBol'l pa3-

\'rep6',3 +0',1 B a3yMyraJIbHoM 11 6',6 :0',1 e yr,roMecrHoM ceqeHlltlx coor-
BCTCTBCI{HO.

Sxeusa,'IeHrHaq uyN{oBaq TeMneparypa paAxoTeJlecxona c yqeroN'{ 
_lII^Ylti9-

Bori TeMneparypbl aHreHHbt Ii norepb Bo BxoAHoM ycrpoiicTBe paBHa 150'K'
Cpeguufi xnagpat aNtll'tltryAbl Qnl,Nryaqlrfi npfi nocroqHHoii_BpeN1eHlI lIHTerpll-
poeauua CUTHA,'Ia 4 cerc U IO,'tOCe npltHlix{aeN'lblx rlaCToT 1 feq CoctaB.(feT Ha

Br,rxoAe paAr4oTeJlecKona---2,5. 10-3 
oI(. Altn,trtTy4a Q,ryxryaUfifi tlo rll''lKoBblM

orx,'roHeHuflM --1,3.10-2'K. 3QQer<rueHaq n,'Iou,aAb aHTellHbl npu IIC[o,'Ib3o-

BaHHofi HaMI'I cilcreNle ee o6ayqeHufl oKor'Io 150 'u2 ' 
tlro npfi yKa3all]toii BblLUe e\/B-

crBHTe,lbHocrg paAlore,recKorta ro3Bo,'rrer perficrpxpoBarb 
-B 

eAIIIluqlloiI 3ar14cl'l

cneKrpa,'rbHble [,'IorHocrl.I [oroKoB pa4raous,ryueuux >2,5'10-27 sml ]'P'eL{'
inr"nna PT-22 npeAcraB,'rrer co6ofi npeuu3uonHrtfi uucrpynellr c Bl,lcoKoii

TortHocrblo H3toroB,,IeHItfl IIoBepxHocTfl napa6oflHr{ecKoro 3epKad'Ia, IIo3Bo"t1fllo-

111eii pa6oTaTb IIa A,,t1rHax Bo,,tH BtrIOTL' Ao HeCKo,'lbKHX N,lur'lJluNleTpoB. CIICUUa"rlII-

3IIpOBaHHafl BbtrIHCJIUTe,lbHafl Ma[ILiHa BbrcTaB,'lfeT reoMeTpHqecKyIo ocb aHTelI-

Hbr Ha paCrleTHyIO ToqKy He6eCHOIi cQepr,t ll COnpOBOxAaeT ee c MaKCllN'la,'IbHolI

ouu6xoit, ,e npee",u,arou1efi -+-30". Cuiren'taruqecKoe cMeuleHrle 3,'IeKrpnqecKoii
OCr.t aHTeHIIbI OTHOCI]Te,'tbHO ee leOMeTpUqeCKOIi OCll COCTaB"rIfl,'lO B neprlCl
Ha6,'rioAeHr.iii ,f l',1 no yrr'ty Mecra Ha BCex pa6ouux yrJIax Mecra >20'II yqurl,l-
BA,TIOCb NPH .BbICTAB,'ICHT,IU AHTCHHbI.

2. MeroAuxa Ha6JIIoAeHufi. Ka.nn6ponxa

BCe UCC,TeAOBaHHLIe paAUOuCTOqHLIKu Ha6JIIOAa,lliCb, I(aK npaBil,IIO, 86,'Ili3ll
NreprrAHaHa (nepxuan H,'Ili IIIlxHflfl K)r,rIb\'ltllIaUUfl) MeToAoNI A3u\,1\'Tar'lbHOrO

CKrHUpoBaHufl. flpu eronr aHTeHHa ConpoBo)t{Aa,'Ia o6'beKT IIo lrpny x{ecra,

B TO BpeMf KaX Ilo a3l'lMyTY 32!,2B?r'I?Cb IIoCrOfHHafl B AaHHor'I CKaHe CKopocTb

ABUXeHrrfl alrTeHHrrr npH ee AotorrfirouleNt paAHoHCTOqHUK IBL]ll(eHIiH, II.1u

atrreHHa 6ut,ra e a3gN,t),Tar'tbtroM HanpaBr'IeHLru HenoABtt)l{Ha, a paAtlotlcToqllll}{
npoxoAr.ra qepe3 AIlalpaMN,l\r HanpaB,'leHHocTII CO CKOpOCTbK) elO a3llM)rTa,IIb-

HorO ABll)KeHutt BC.rIeACrBue cyTorlHoro Bpaulellllfl rle6ecHoir cQepr,r. B 1'ro.a
MeCTa BBOAHJIIICb tIOtlpaBKI] Ha CllcTel\'laTllqecKoe CMexIeHUe 3,'Iel(TpllqecKOII oCIl
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AHTCHHbI OTHOCI4TCJIbHO TCOMCTPHqCCKOii, PCQPAKIIUIo, A TAK)KC IPOI,I3BOAHJICfl
nolICK MaKCuMyMa safiVcvt paAl4oucror{HHKa BBeAeHaeM AHCKpeTHbTX H3MeHeHrrii
ts KoopAr4Hary 6 paAuorzcroqHr{Ka c HHTepBa,roM -f 0',5, -F1',0 r.rd'rr.r 6or'ree. Taxoft
I]OI4CK MAKCI,]MYMA 6II,T HCO6XOAXM B CJ'IYqAC PAAXOI'ICTOqHHKOB, KOOPAI,IHATbI
Koropbrx H3BecrHbr c HeAocraroquofi roquocrlrc. OgnaKo u B cflyr{aflx paAr.rorrc-
ToqHHKoB c xoporxo LI3BecrHblMu KoopAHHarar\{r.r, Ho nporflx(eHHblx (uatpunep,
paAuotaraKruKu c Asofiuoii paAHocrpyKrypoft) rroJroxeHr.ie r{eHrpoB Tflxecrr{
pacnpeAeJre{Vfr paLhotlpKocrr.r Moxer 6trrt QyHxqlrefi qacrortr B cHJ'ry pa3aHqtrfi
CI]CKTPOB KOMIIOHCHT. TIOCNC HAXOXACHAfl MAKCI,IMYMA 3AIUCU IPOI,T3BOAHJIOCb
HecKoJIbKO CKaHOB, B Haqa,le rr B KoHrre Koropbtx 3anl{cbrBa,'racl xanz6poBoqHafi
lxyMoBaf cTyrreHbKa.

B xaqecrse ocHoBHbrx xanu6ponouHbrx paAnolcroqHuKoB Hcno,'rb3oBa,'rncb
Kaccroneq-A, Teneu-A, "rle6e4r-A, !,eea-A, 3C 123 u 3C48. Bra6t. I npure-
,IeHbl ocHoBHble AaHHble no 3TI{M o6lextau, flcllo,'Ib3oBaB[IHecfl HaMLt Afif xalrt6.
poBKr{ rroroKoB paAHou3,'ryqeHrrfl Apytrix paAHo}rcroqHr.iKoB. I(oppexqun :a
ylJloBble pa3Mepbl paA[oHCTor{HI'lKoB IIpou3BoAl],'Iacb B npeAno,'Iox(eHLIH taycco-
Ba pacripeAe,,reHr.rq paAHorpKocrr.{ I1o rrcror{Ht{Ky u raycconofi Qoplru AHatpa}r\r
HanpaB,'IeHHocTr{ aHTeHHbt.

Ta6"ruqa 1

(anu6ponounue palHoucroqHil Krr

PaAuoucroqr u x
] nornnru,,rorrrocrb
ItrOTOKa paAtlOH3r\ qe-
j riua l"osn,.l0 ,u

I 
Btti /il|. ?tt

*a*ron *onn"rr-l Anrn.rH rr.4uo,'
,, u e ul,t u 3 a yr.r. ;r.,. | 

.r1fi*li 
ii,,,i;{orl,u.tl

)'r"r o eo ri
pa3]rcp, ,,(E

Kaccuoneq-.,\

Te,req-A
ile(re.qs-A

"II.ena-A
3C 123

3C 48

I 610 (leoa)
I 598 (1968,5)

550
195

42,0
10,1
3,50

4,3

4,0
1 ,5y 0,5

0,7
T
T

| ,15

1 ,39
I ,03
1,01
I ,00
1 ,00

409

396
189

4t ,6
10, I

3 ,50
II p u lre q a H 14 e. I -roqoquufi HcroqrruK.

flocxonrxy xanu6pououHar uyMoBar cryneHbKa, [ocpeAcrBoM Koropoii
onpeAeasJIIlcb crleKTpaJIbHble ILIIorHocrl.I IIoroKoB paAHorI3,'IyqertHfl paAHo-
I'lcroqHI'IKoB' flB,'IfleTCfl pe3yd'IbTaroM BBeAeHHf B oAHo II3 fir'Ieq BxoAHoro ycrpoft.
crna QlrrcnpoBaHHoto 3aryxaHTx, oHa Mot!'Ia MeHflTbcf ,I3-3a I43MeHeHHq lxyMo-
Boir reMleparypbr aHTeHHbr c yrr'roM Mecra. O4Haxo HeAoo6ryr{eHae 3epKz;13.
aHTeHHbI u, KaK c,'IeACTBI{e 3TOlo, Mar'lafl BeJII-II{HHa 6OxOsstX r'IeneCTKOB ALIatpaM-
MbI HanpaBr'leHH-ocrrl (6nuxaftuluii 6oxosoft ,'rerecroK no aMrrJ'rrrryAe MeHbue
ulaBHoro Ha lB Ad), a raKxe ro o6crorrerrbcrBo, riro r.I3MepeHuf [potr3BoAr{,'r}rcb
Ha yrJlax rtecta )20", o6ecreqllBalor orcyrcrBr.re cyqecrBeHHoto nra xa;rN6poa-
Kr.r r.r3MeHeHHfl aHTeHHOil rerr,lneparyprr. Pas6poc Be,'rHqhH aMurrrryAbr xa,'lH6po.
BOqHOri CTyrreHbKlr, o[peAe!'reHHurfi npli Ha6,'r]oAeHHH oAHHx r{ Tex x<e paAr.roucror{-
HlrKoB Ha pa3Hbrx yt,'rax Mecra, He npeBbrrrraer 3o/o.3ra ouu6Ka yqHTbrBaer
TaKXe r.r Bo3MOXHbre r.r3MeHeHuf SoQeKrr.iBHoii n,roula,(r{ aHreHHbr Ha pa3Hbrx
yrJIax Mecra. cnexrpa,rlutte r,TorHocru noroKoB Ka,'IH6pOBOTIHbIX paAfiO-
rlcroqHHKoB r.r3BecrHbr c roqHocrbro He xy)Ke 5%. OcnosHtre ouz6ru usuepeunli
o6yc,roa.neubl orHoIrIeHIreM c[ruar'r/rxyM, a raKxe yc,'IoBaflMfl pa6orbr (norulexrr
JIOKaUUOHHOTo rr arMocQepuoro xapaKrepa).

3. Pesy;lrraru usruepeuNft

B ra6,r. 2 npunegeu cnr4coK 130 pa4uoucrorrHrrKoB, cneKrpa,'rbHbre [,'rorHo.
cTH rroToKoB KoTOpbrX 6u.na uslrepeHbr HaMr.r a ,q,auuofi cepr{fl sa6.nroAenaft.
f rasHtrr,{ o6pa3oM 3ro o6beKrbr Kara,roros 3C u PKS(P), uo, xpoue roto, B Hero
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13
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16
t7
18
19

20
2l
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24

25
26
27
28
29
30

3t
e.)

JJ

34
35

36
qn

38
39

40
4L

42
43
44
45
46
47

.l\ | ()o6aKT

ul
NRAO-5
3C t0
3C 20

P 0048-09
3C 27

P 0106+0{
3C 33

P 0122-00
3C 48

3C 58

P 0202+14
3C 6r.t
3C 66

P 0229-+13
P 0237-23
3C 7t
3C 78

CTA 2T

3C 83.1
3C 84

3C 86

CTA 26

NRAO-150
3C 98

+20
3C 119

3C 120
3C t23
NRAO-190
4C-02.19
3C 133

3C 138
3C 147

P 0604-20
P 0605-08
P 0607-t5
3C 16{
P 0634-20
P 0736+01
P 0741-06
3C 196

4C 55.16

P 0405-12
P 0403-13
3C 109

3C 111
p 0420-01
NRAO0428+

Cr"^rruron"rl
nroiuocrl I XaPaxreP
x oruu6xa I o6lexra
H3MepeHnt 

I

1,50 b

7,45 (13,3) a

1,96 (2,00) b

2,17 a

1,22 b

2,95 b
3,25 (3,74) b

{,56 b

3,20 b

20,4 (30,1) a

{,85 b

0,87(0,97) blG
r,s6(2,82) bl G

0,75 b
1,77 b

1,56 b

2,25 b

t,62 a

1,35 (2,00) b

23,5 a

7,75 a

2,28 a

8,55 a

2,40 (2,62) b

7,05 a

1,80 b

1,85 b

i" ,07 c
5,90 (6,33) a

1,93 a

1,52 b

2,10 b

1.1,7 a
{0,1 a

2,15 b

1,56 b

1,66 b

3,05 a

4,70 a

0,54 b

2,16 b

2,00 b

3,25 a

0,54 b

1,20 b

t,22 b

2,26 a

3,38 a

3 !Isg. Kpblxcrol o6ccpaar., r. XLIII

SNR
G
G

QSO
G

QSO

QSo

G

G

G

G

QSO
QSO
G

QSO
G
G

QSO

QSO
QSO

QSO

ll.
ili

48
49

50
51

52
53

54
55
56
5l
58
59
60
61

62
63
64
65
66
67
ll6

69
70

71.

72
IJ

l4
75

76

77

78
19
80
8t
82
83

84
85

86
87
88
89
90
s(
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93
94
95

P 0834-12
NRAO0839+
+{8
3C 218
4C 39.25
P 0941-08
3P 227

3C 231

3C 237

P r055+01
P 1116+12
P LL27-14
p rt36-13
3C 263

3C 26&

P t{48-00
3C 268.1
3C 270
3C 272.r
3C 273
3C 274
P 1229-02
3C 278
P 1252+Ll
NRAOt253+
+r8
3C 279

3C 286
3C 2W
P \345+12
3C 293
3C 295
3C 296

3C 298
3C 300
P 1453-10
3C 309.1
P 1504-{6,7
P 1508-05
P 1510-08
P 1514+00
3C 316
JL JLI

P t6o3+00
3C 343

3C 343.1
3C 345
3C 348

3C 351

3C 353

Cnexrpalsuan
flJI OT H OCT b
x oug6xa
,t3MepeHBfl

0,56 (0,65) b

0,94 b

6,15 a

7,16 a

0,95 b

t ,46 (1 ,53)
1,90 b

{,06 b

2,{3 b
7,42 b

4,91 a

I,tg b
0,55 b

1,5{ (t,66)
1,70 b

t,58 b

3,65 (4,65) a

1 ,68 (t ,75)
34,2 a

42,0 a

0,63 b

L,4t b

0,86 b

t,4L b

17,9 a

5,12 a

2,15 b

2,14 b

1,17 b

3,18 b
0, 88 (1 , 03)

i,fi b

1105 b
0,89 b
2,7t b

1,37 b
1,55 b
3,73 a

1,06 b

0,35 c
1,25 b

1,04 b

0,56 c

0,50 c
9,40 b

6,tt (6,38) a

or52 b

11 ,7 (12,9)

Ta6.nuua 2

Xapaxrep
o6rexra

G

QSO
G
G
G

QSO
QSO
QSO
QSO
QSO
QSO.
G

QSO

G
G

QSO
G

QSO
G

QSO

QSO
QSO
QSO
G
G
G
G

QSO
G

QSO

QSO
QSO

QSO
G

QSO
G



T a6nuqa 2 (upoAo,rxeHue)

tr

2

NGC 6329
3C 358

NRAO 530

3C 371

NGC 6572
4C 39.56
3C 3s0
3C 386
3C 388
3C 390.3
3C 391

3C 396
3C 403
3c 409
3C 410
3C 418
NGC 7017

1,57 b

4,20 (4,97)
3,77 a

1,98 b

7,21 b

0,59 c
ll, 95 a

1,20 b

1,07 b

2,70 (3,18)
5,68 a

4, 60 (6, 07)
1,58 a

1,64 b

2,37 b

orJ+ D

5,79 a

i 3c 433

1P 2128104
p 2128-12
P 2134+004
P 2145+06
VQO z+2.22.01

p 2203-18
3C 444
P 2216-03
3C 446

P 2227-08
CTA 102

3C 452
3C 454.3
P 2328+10
P 2354-11

2,4A b

1,58 b

1,83 b

72,6 a

3,75 a

6,65 a

3,57 b

1,82 a

1,70 b

4,12 a

1,15 b

2,83 b

1,55 (1.88) b

21 ,2 a

0,58 b

r,L1 b

Xapaxrep
o6oexra

QSO

QSO

QSO
G

QSO
QSO
QSO

Xapaxrep
ooaexta

Z

96

97

98
99

100
101

102
103
104
105

106

107

108

109

110
ltt
112

II.n
SNR"r,, ll,', I.,,.llllil

tllll;l

ilt#l
l[;:t
llml
llrzs I,rrlll

G

G

II,T

QSO
QSO
G
G

G

G

QSO
U

17l.

BKd'rrcqeHbr HeKoroDFJe paAr,.acroquuxz (a ocHoBHOM XSaSapu) xara,roroe 4C16, zl, NRAo t8, gt, cf,filrif;-;;;; HecKorrr,Ko uraHerapHbrx rynauHocrefrxararora NGC.
B ra6.n. 2 yxasaurr: HoMep o6r,exra ,,o coorBercrByrou{eMy xaraJrory;aMrrJrr{TyAHOe 3HaqeH,r{e clleKTpaJrbHorl n.noruocrr{ [oroKa *a ,ucrore a,is riiB eAr'rHr,qax 10-26 emlu,.etq @ixo6xax yKa3aHbr rroroKa, HClpaBJreHHbre 3a yrJ,ro_Bbrc pa3Mepbr paAIroHCror{rllgt). 

_Eyxaarura yKa3aHbr oruu6xu rrr.pdrrii,2 - 5o/o, b - <lS%, c - (25%. B noc,reaueri rpape y*rr*-*uprxrep o6rex_ra (xaaaap - eso, paArrorarraKrr^u _'d,- 
":;;#^-".i.p*ro"o,i 

_ SNRu r. n.).

4. pa4noucrorrHnx[ c [eKyJrflpHbrMr{ ctreKTpaMH
HsnaepeuHue HaMH cneKTpaJlb,bre fl,rrorHocr, [oroKoB paA,or.r3JryqeH,nNO3BOJIflIOT NPOCJIE,IIHTb CNCKTPbI B CAHTHMCTPONOT1 O6NACTU AITHH BOJIH.Ha Qnr' I rz 2 npua^egeu, 1c^np,i,r"r""iJ, cAe,raHHbrx pauee 6o,ree AflHHHoBor,r-HoBr'rx r'rsuepeuufi [2, a_6-8, to-te]) 

"n"*rpoi;6;&il;;;u"p'rnr"por, orr,rr-
I:IM Or saa6onee pacnpocrpaHe,Hbrx cleKrpoB, Koropbre MolKHo B AocraroirHotxHpoKl{x HHTepBa"Iax paAI'IoqacToT annpoKCHMHpoBaTb crenessofi 3aBr.rcrrMo-crbto BHAa F, -. v*. Olg^Ip^ex_qg uaa.o- pj,lrorrcroqHuKu c MaKCr.rMvMaMHB cneKrpax (p 0420-0r, NRAO 0428 + zo,'itrief-T'oil'ivna'd6t5r'r#"r8:p ,27 - 14, p 2t2T + 04, p 2t B _'ti, qcab,-so,, p ibio^_ 08). Hexoro_pbre r{3 erux o6r,exroB oroxAecrBJleHbr c KBa3apaMH.

I'IurepecHu paAr-ror^cro_rrr"*r, 
"ra*rpur"nor" nJrorHocr, rroroKoB KoropbrxBo3pacraror K qacrore 9,55 fe4.3rr oio6eHno.rr--"n.^rio"^'no*o*H Ha v,nexopouo H3BecrHbre crreKrpbr raKrrx o6rexroB, nun xnarap BC;i;';;Ii;;;:ruxa 3C84' flocxonrxy B noc.rreAH,x cJryqaqx sror aS$exr - p*yJrbrar paAr,o-I.I3TYqCHI,I, KOMTIAKTH'IX-CTPYXTYP C C}IHXPOTPOHHbIM CAMOIOIJIOIqCHHEM B CTO-poHy AAHHHbTX paAlroBoJrH H AOBOJTbHo 60rcrpo ,a"arrrrir*." uo BpeMeH[noroKoM paAHoH3nYqe-HHfl' 

^cJreAyer 
oxaAarb nepeMeHHocrH u BTaKHx o6rextax,xax NRAo s, NRAo t2s3 + is, p'06+d - 0e, p 0i0b"; "oi, p 2t4s + 06,

34

Cnexrpaaruaa
nrorHocTb
s omg6xa
H3MepeHHq



NRAI 0+26,20 P 0106+01 r -t-i\ .-l
*,r\ \--,/.

'-'-'a,rr'1
P 22/6-03

P /5t0-08 ,-,-,/'-'
J I- 

NRA0-' r-r\'-,-.

*r rrX.. ./'-'
\ ,./\r-l

p 0716+ot 1---t

r-1-t 
+c as.s6

/o l0z to1 lot 4fite.4
ro+ r,,ga

t Maxcu-<Dur. 1. llexynlpulre cnexrpbl IIeKoropl,lx paAuoHCroqHrIKoB, y Koropblx HMeerct

MyM B cneKrpe

@ILr.2.Ilexy,rapnlre cneKTpbr paAI{oUCTOqHI.iKoB c yBeIuqeHI{eM C[eKTpa"'rrgofi nJIoTHOCTL

noroxa K qacrore 8,55 feq
.[,.ra o6texra P 2145 + 06 crpeaxaltH yKa3aHa aMnnHTyAa H3MeHeHHs tr'orHoc]B floroKa paAuos3ryqc-

HHfl E nePHoA Ha6nrcAeHuii

,n3toZ

P 2216 - 03, 4C 39, 25,4C 50.1l. OAIau us srux o6texroE' xBa3ap P2146 -06'
Ha6rrcAa.rcq HaMI'I HecKoabKo pa3. C 13 anrycra no 3 ceuu6pa cneKTaaboHll

nJroTHocTb noToKa paAHOH3JIyqeHI{g [ocTeneHHo BO3pacTaJIa-oT BeJIHIIHHbI d',UZ

;;;rib.l-0-;;;ft4;r:eq'. EAunuquoen3MepeHI.Ie, cAerlaHHoe I5 oxrr6px, no6asa-

no yMeHbrrleirue notoxa Ao 4,1.10-26 eml*tz'eq. Cne\yeT OTMeTI'ITb' qTo CpeAH

,iri oOrexroa (r ocHoBHoM 3ro KBa3apbI I{JIH HeoroxAecrBJIeHH[,Ie paAI'IoLIcrorI-

"ur") ,*""""r'.uru"tr*, p OO+g -Og (moex l8*, t9lyg-oto qneta)'
- 

Hu*r, naaHr.rpyercs Aa,ntuefiurar pa6ora no H3MepeHI{Io CIIeKTpaJIbHbIx

nnorsocrefi noro{os paA[o,3JryqeHl.Ifl Apyr]IX paAI.Io[IcroqHIltKoB, a TaKxe no

Bo3MoxHocrra cucr"maiuqecrne-sa6JrpAeHlrr llepeMeuuocra paAl{ofloroKa HeKo-

iopo* o6rexros c ueJIbIo IIccJIeAoBaHI4fl, xapaKrepa aroft nepeMeHHocrn'

B gaxnrcqerru '"ii- ro,pur,*" r,ny6oxyro 6.rrarolapsocft, B. c. 3r{ryI
3a rexHllqecKoe pyKoBoACrBo IIpH col4aHl'lu paAl'IoMerpa' corpyAHLIKau MrIIH
ii f:'6;di;;t,'d. i. Mrpou.,io*y, H. 3. llieapuy, B. Ar'nupxansHy 3a rpeAo-

craBJreHHe B Ha[re pacropflxeHrae paepa5oraHHutx HITIY napaMeTpI'IqecKHX

H rvH*erlbHo,* v.rrrf;;.;: r;p;;"opy (po'*cxoft acrpoQt'rsrqecxoft o6cepaa-

,opi* A. E. ieuepro*y 3a rrpeAocraBJleHl{e HaM Bo3MoxHocr' npoBeAeHl{fl

aui,rot pa6omr Ha aHreune PT-22, corpyAHI{KaM orAeJIa paAI'IoacrpoHoMHI{

KpAO sa roMoIIIb o Pa6ore.

Mocxoscxllfi rocyAapcrBeHuufi acrpouorrauqecxuti ItHcrt.Tyr
un. fI. K. lIIrePH6ePra
Kpunacxar acrpoQuanuecxaa o6cepoaropua
AH CCCP
Mtixoscxun rocyAapcrBeEuufi negarorltqecrufi HHcrnryr
14 uag. 1969 r.

3.
E5

P 2145+06

P 2128-rz f--t-a-'-tI
P /t27-/+i '-' :\'- 

z'r,
P 0420-0/ r--r-t' t
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H A Y K CCCP
l'l sBE Ct'149. K P bI MCKOfi ACT P O OI'I 3 U tI EC K OPI oBCE P B A TOPI'1H

Ton XLIII l97l r.

HEKOTOPbI E BONPOCbI METOAI,IKI,I
IIOLICKOB TO q Eq H bl X I,ICTOH HI,I K OB 1-[I3JI VtJ E Hllfl

c noMol{bro PEr[cTpAur4H [{EPEHKOBCKOTO r43IyrtEHHf
UI,IPOKI,IX ATMOCOE PHbIX JII,IBHEff

A. A. CrerraHna, Yl. B. Ilasaoa

Paccuarpuralorcr- pa3J'Il{rtHbre MeroAbr perucrpau}ru roqeqHbrx HcroqHrlKoB 1r-H3nyqe-Hu, c 3Heptnefi -1013 os nptl ngyorl.u AereKTrrpoBaHr.r, qepeHKoscKoto u3nyqeuuq rxupo-
KEx a?MocQepnrtx .nnnuefi (u. a. .n.). flpure,4euu pe3yrbrarr,r pacrreroB eeQexu.rnuoiur
pa3ntlqHblx MeToAoB IIoucKa Ir IIpeABapIrTeJIbHbte sKcneprrMeHTaJIbHi,Ie oqeHKLl BJfiLg"HHfl
npo3paqHocTH Ha perHcTparlurc qepeHKoBcKI,tx Bc[br[reK uI. a. Jl.

SOME PROBLEMS OF ?.RAY POINT SOURCE SEARCH BY REGISTRATION Otr
CERENKOV LIGHT FROM EXTENSIVE AIR SHOWERS, by A. A. Stepanian,L V. Paaloo.- Different methods of high-energy gamma-ray source search by regiltration
of cerenkov light from extensive air showers are considered. The calculation results of t[e
efficiency of different search methods are presented. A preliminary experimental estinra-
tion ol the influence of atmospheric transparency upon cerenkov- flas-h registration rvas
m ade.

floucxn I{croqH[KoB y-H3ayqeHr.rg or He6ecHbrx o6beKToB TecHo cBfl3ar{br'
c npo6aeMofi npoucxoxAeHus KocMr.rqecKHx flyr{eii. O6napyxeHr{e JroKaJrbHbrx
r.tcrorrHHKoB y-[3flyqeHr.rfl AoJrxHo Aarb HoBbre AaHHbre KaK o caMHx KocM[qecKr]x
.IIYqAX, TAK H O HEKOTOPbIX QI,I3HqCCKI]X CBOfiCTBAX }ICCJICAYEMbIX O6bEKTOB

Bnepeue npoAoJlxuTeJrbHbre noricKn HcrorIHrzKoB y-H3JryqeHr.rg MeroAoM
perr{crparlHH rrepelKoBcKoto cBeqeHr.r, rxrrpoKr{x arMocQepHbrx J[rBHefi (ur. a. ,rr.)
ocyqecrB,'reHbr B CCCP rpyrnori A. E. t{yaaKoBa Ill. I4irrlepeur4fl rpoBoAur'r]rcb,
METOAOM CKAHI,IPOBAHIfl NPCAIIO,'IAI CMOTO HCTOIIH],IKA CHCTCMOfi BKfl}OqCHHbIX
Ha coB[aAeHHrI cBeTolpHeMHHKoB, ocl{ KoTopblx op[eHTHpoBaHbI napaJL'IeJIbHo
trpyr_K Apyry. Telr >re cloco6oM B noc,reAuee BpeMs Be,'urcb usMepeHr4ff rpy[-
roii Qrr3r.rKor n I,lpnaHLnpr [2,31. B t4] nprzMeHgJrcr MeroA oAHoBpeMeHHoro
AETEKTI{POBAHHfl <QOUO II (HCTOIIHHKA) C TIOMOXIb}O OIIPCACJICHI,I' BPCMEHI{
3aAepxKr.r clrrHaJra ygxly pa3ABHHyrbrMr.r AereKropauu (r. e. oflpeAer'rsJrcfl yroa
nplrxoAa nHBHr). flpu craHupoBaHrH no cyulecrBy cpaBH[Baercrr noroK
f-nyqell or roqeqHoto llcrortHEKa c I.I3orpolHbIM lroroKoM 3apflxeHHbrx qacrHII
KocMr.rqecKoro r.r3JryqeHHs B olpeAeJreHHoM TeJrecHoM yr,re. 3ror yroJl He Molher
6url usoro MeHbuIe yr.rloBoro pa3Mepa BCrrbuuKH r{eperrKoBcKoro cBera IU. a. JI-
or qacraq BbrcoKrrx euepruil.

Huxe p accMarpr.rBarorcfl HeKoropbre Apyrue MeroAbr perucrp arru rr, Koropbre
B npHHUI{ne MoTJIH 6u yne.unuurb orHollreHr.re H3MepfleMoro qHCJIa JIHBHeTi or
Y-KBaHTOB K TIOTOKy 3apflxeHHbrx rracrr.ru. Kporue roro, KparKo paccMorpeHo
BJrr.rflHr{e BapHauHr? flpo3parrHocru aruocQepl,r Ha roqHocrb r.r3MepeHuft npn 

-paa-

JII'IqHbIx MeToAax perl,IcrpallHl'I H npI'IBeAeHbI [peABapHrer'IbHble 3KclepLIMeH-
TzlJIbHbIe oIIeHK[ BJtt7flHLIfl, lI3MeHeHI{s [po3paqHOCTH Ha perflCTpa(U0 {ep€H.
KOBCKI,IX BCIbIIIICK IX. A. JI.
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l. Pacqeru napaMerpoB cHcreMH olnonpeueHnofi
perr{crparlnn Qoxa rt HcroqHHKoB

Kar [geectno, pacnpeAeJreHl.rs qepeHxoBcKofo cBera rr]. a.,rr. or y-,ryueii
B npoToHoB orJrr{qarcTcfl rro cBoHM npocTpaHcTBeHHbIM H yrnoBbrM xapaKTeplr-
crlrxaM. V.IarHsaq MaJIbre yr,'roBbre pa3Mepbl npeAnoJraraeMoro y-ucroqHuKa,
MO)KHO OXLIAarb, r{TO B CHCTeMe H3 HeCKOnbKI.rX CBerOnpHeMHr.rKOB eoQerrUe-
Hocrb perucrpauur.r KocMuqecKr.rx y-ayver? H nporoHoB 6yAer Nlrem pa3Hyio saBH-
CHMOCTb OT paCCTOrrHHfl MeXAy IIpHeMHHKaMr.r H HaK,'IOHa IIX OITLIqeCXHX OCeft.

B [5] npuno4srcfl AaHHbre o6 yr,ronoM pacnpeAeJleHr.r]r qepeHKoBcKoro cBe-
qeHfifl u. a. JI. I4cnonlsyr 3Tr.r AaHHbre, MoxHo olpeAe!'InTb noroK Qotouoo,
nonaAarou,[x Ha cBerorrpueMHlrK or JTI.IBHfl c onpeAeJreHuofi auepruefi, ocs
Koroporo HaxoAr.rrcfl Ha HeKoropoM paccrosHl.ru or AereKropa. ,[,alee, MeroAoM
quc,'reHHoro r.IHTerpr{poBaHr.rfl MoxHo onpeAe.IIHTb oTHocnTeJIbHyIo cKopocTb cqeTa

A,'rfl 0TAeJIbHOTO CBeTOnp[eMHUKa B 3aBHCI{MOCTH OT flOJTO)I(eHHq JIHBHS OTHOCI,I-

Te,'rbHo AereKropa. flpil aror'r ueo6xoArltr.to 3aAarbcn 3HepreruqecKuM cneKrpoM.
Iloxasareflr creneHa B r.rHTerpa,'IbHoM 3HepreruqecKoM cneKrpe 4,'rx y-.nyueil
r.r 3apqxeHHbrx qacruu 6pa.rrcr oAr.rHaKoBbrM u paaHrtu 1,7.

llolrsyxcl rroJryqeHHbrMr.r B BHAe ta6nu\ 3aBr.rcuMocrrMu cKopocreii cqera
AJrfl oAHoro AereKTopa, MoxHo paccquTarb cKopocrb crrera coBlaAesnft Ails pa3-
JrHqHbIx c?ICTeM AereKTopoB. Hauu 6rr.ua paccMorpeHa cJreAyloqafl Bo3Mox-
uocrl pa6orrt cucreMbr H3 rr.nrrl TeJIecKorroB, pacnoJloxeHHblx IIo yrJIaM II B ueHTpe
KBaApara, KaK 3ro rroKa3aHo Ha Qurype. Crpe.nrarur AaHo HarIpaBJIeHIre otrrllqe-
cxax ocefi AereKTopoB, r - paccrotrxue xpafiHlrx AereKTopoB or qenTpa,'IbHoto.
Bce yrnu HaK,'roHa 0 ortrr.r,recrnx oceft xpafiHax AereKTopoB no orHoueHl4lo
K ueHTpaJrbHoMy paBHbr. flo,tosfiHuuft yro,r [p]reMHoro KoHyca cBeronpueM-
:avKa d B pacqerax su6pau panHurtr 2o.

Bne4eu HecKoJrbKo KaHaJroB perr{crparrur.r. llepnuii KaHa,'I 6yAer perltcrpu-
poBarb fiflrHKparHr,re coBraAeHrlr. Bropoft 6yaer pa6orarb IIo cxeMe 1 + 2 +
+ 3 - (4 -1- 5). Tperufi or,'ruqaercfl or Broporo reM, qro Ha aHrr.IcoBlaAeHur
noAK,'rrcqeHbr AereKTopbr 2 u 3.

O6oaHa.{upr uepes y'y'1 
- cKopocrb crrera B [epBoM KaHaJre, a qepg Nz-

cKopocrb cqera Bo BropoM (n.uz cpe4uroro cKopocrb cr{era IIo BropoMy H TperbeMy
xaualau). TorAa Ber'rr{qrrua X : Nrl Nz npn (xoporxeii crarscruKo B orcyrcrBxe
HCroqHHKa paBHa X - nptlanot: lla. 3Aecr I - BpeMr ua6.nrcAenug, d -xoeOOpruueur, saBr.rcflrqufi ronrxo or napaMerpoB cucreMbr (r,0, o) u nonuue-
cxoii cxeuu [oAKJrror{eHr.Ifl AereKTopoB, a np - ilrrcJro ,runuefi, perncTpl{pyeMbrx
3a eAHHHUy BpeMeHr.r OT [epBrlqHbrx [poroHoB.

flpu ua.nuuxu HCToqHHKa orHorrreHue Nrl N, paBHo

X': not { nrt
anpt + bnxt

3Aecl ny- qncilo nfisueft or y-.nyueii, peracrpr.rpyeMbrx 3a eAr.IHr.ruy BpeMeHH,
D - roaQQu(lreHr, saercauluii ror'rr,Ko or napaMerpoB cucreMbl.

Vcrosue Hailwilln HCroqHHKa: X' - X t' 0. Kpurepuelr nu6opa Hau,ryq-

HHMyM Berrhq,Hbr fffi+,
gsrglouleftcr c ror{Hocrblo Ao IlocroflHHoro MHoxr,ITe,'Ifl orHocuTe,rsgoft ou:u6-
xofi nenuqnsar X' - X. D,ltg Bbrqrlc,'reHufl cKopocr?r crrera aHT[conna4eHufi
Ec[oJIb3oBaJIr{cb cocraBJreuHbre uaus ra6tuubr A,'rr oAuHoqHbrx AereKTopoB.
BH'rrrcreuuq [poBoAr.rJrHCs na ESCM-4. Pesynrrarbr pacqeroB ornocrrreJrbHoilr-.----
ouu6xu 1/ :,('+,1,! 

tt- 
npuBeAeHbr s ra6n. l, npHvenr orHoc,reJrbHarr

Y 2(a-b1:t nl
ouru6ra o[peAereHxfl noroKa y-KBaHToB or HcrouHr.rKa nsrbro BKJrroqeuHbrMrr
Ha coB[aAeHHe napaJlne,rrbHblMr.I AereKTopaMH npu r :0 npllHgra sa 1,00.

I I nrln,
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Aasnue ra6.rr. I npu6nuxeHHble, TaK

KaK AJrfl yflpoueHl.Ifl pacqeroB ylfloBaq 3a-
BHCI4MOCTb paCnpeAeJIeHHrI qepeHKoBcKOlO

CBEIICHHfl III. A. N. IIPHHI{MAJIACb HE HC-

npepuauofr, a cryfleHqarofi $ynruueft or
paccToflHrlfl Mex{Ay ocb}o JIHBHfl l.I AeTeK-
ropoM. He yunruaaJlocb BBHAy MaJIocrt'I

I{3MEHCHI,IC HHTCHCI{BHOCTI.I B 3ABI,ICI,IMO'

cTH OT 3eHI,ITHOTO paCCTOfHIrq, qTO MOXeT

cyx{ecrBeHHo cKa3arbcs npu ua6niog,eHl'Isx
HCTOqHHKOB Ha 3HaqHTeJIbHOM yAaJIeHI'IH

or 3eHHTa. Kportae roro, [oJIyqeHHbIe I,IHTep-
nolsqnefi Syxxuuu yuloBoro pacflpeAe-
reHltq Ailfl.r:50n w r:200.uonpe-
.qeJreHbr BecbMa npu6fiuxeuuo. Moxso
TAKXC OTMCTHTb, IITO HC YqHTbIBAJIACb 3ABII-
caMocrb QyHxuuu yrJloBoro paclpeAeJIeHLIff
or aHeptHH nepnuuuoii qacrl'll{bl, r{To raKxe Moxer BHecrtI ue6o.nluryrc fiolpeu-
Hocrb. \4s ra6r. I suAIro, qro ourn6ru Hsl.{epeHflii npu oA[HaKoBoM BpeMeH[
ua6lrcAesuil 6yayr HecKoJIbKo 6o.nlue, ireM rIptr [pocroM cKaHHpoBaHHH.
Buecre c reM oAHoBpeMeHHag perucrpaus flrrrepHbrx coenaAeHllft u aHTr.IcoBIIa-

Aennft HMeer pflA flpel{Myqecre. flpu sroii c[creN,re Mbr MoxeM He[pepblBHo cJIe-

AHTb 3a IIpeAnoAalaeMbIM HCTOTIHIIKOM, B TO BpeMfl KaK IIpI,I CKaHHpOBaHI{H
cHcTeMbr rracrb BpeMeHI{ perHcTpr4pyer uQoHr, a qacrb 

-(QoH } ucrouuux>.
<(Dos> perncrpupyercfl KaK Mr.rHr.rMyM B ABa pa3a AoJrbrrre, ueu <QoH * Ncroq-
Hnx> (4o H rrocJre fipoxoxAeHrra ua6.nrc4aeuoro o6r,exra), uro npr o6qerrr oAI{Ha-
KoBoM BpeMeHH Ha6,rrcAenLtq Anq o4HoepeueuHoft perlrcrpauHr [arepHbIx
cosnaAeHrafi H aHrflcoBrraAeunii (c.nexeulle 3a r{crorrHr.{xona) 4aer BIII.Itpbllu

B crarucrurrecxoft roqHocrrr npr{Mepuo e y'5 pa3a ro cpaBHeHnro co cKaHltpoBa-
uueu. Aanee, npr{ oAHoBpeMeHuoft perucrpaquu <Qoua) il (LrcroqHxKa) trpaKTH-
qecKu rro,,rHocrbro HcKJrroqaercq Brr.rrrHHe ugueuesufi [po3paqHoctr aruocQepu,
TaK KaK CKOpOCTb CqeTa MeHrIeTCfl OAHHaKOBO BO BCeX KaHaJIaX.

Cxelra pacno,'IoxeHHrI AereKroPoB

0

15

50

t ,00
al ta
13,0

1,55
2,76

13,3

l,s4
1,52
2,28

L,40
3 ,07
t,t3

'l' r04
91

3,64

IZg HeAoctarKoB MeroAa oAHoBpeMeHHofi perucrp a\uu sau6oJlee cyuecrBeH
c.neAyrculr.rii. Oruouresae <Qou f ucrouur.rx> (nrrepHrre coBrIaAeHHs) x u$oHy,
(aurucoena4eHvta) ue paBHo e.(r.rur.rue B orcyrcrBr.re HCToqHlrKa N Aonxuo 6srru
onpeAeaeHo 3KcrrepuMeHTaJrbHo. Moxrso raKxe AyMarb, rrro yKa3aHHoe orHoue-
Hne 6yAer 3aBucerb or 3eHnrHoro paccrosnus sa6.nrcAaeMoro o6texra. 3ro
[pr.rBoAaT K Heo6xo.q,r.rMocTr{ c AocTaroqHo snrcoxoft ToqHocTbro (ao yrnoaofr Mr{Hy-
ru) opuenu.rpoBarb ,(ereKTopbr oAr.rH orHocr.rre,'rbHo Apyroro, qro B HarrlIax
ycJroBrrsx 6n.no rpy.aHo ocyqecrBrirb.

Taxuu o6paeou, MolKHo 3aKJrlotrr.rrb, r{To MeroA oAHoBpeMeHHofi perrcrpa-
qna Qoua pr r{cror{HuKa HMeer psA fipeuMyqecrB [o cpaBHeHuro c MeroAoM cKa-
Hr.rpoBaHi.rs, oAHaKo rpe6yer BbrcoKoft Tor{Hocrr{ HaBeAeHHfl AereKTopoB. B to xe
BpeMfl MeroA cKaHHpoBaHnx Ne rpe6yer gHcoxoii Tor{Hocrr HaBeAeHHs, Ho rl3-3a
HeoAuoBpeMeHHocrr.r Ha6rroAeulaq u@ua, ]I (lrcroqHr.rKa) He no3BoJlfler rIcKJIro-
qaTb Brr.rqHHe H3MeHeHr.rfl npo3paqHocTH.
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2. MeroA noncKa [crorIHMoB T-fi3flyqennn
AByMq rpynnaMH Aerer(ropoB

Paccuorpnlr pa6ory cricreMbr AByx rpyfln lereKropoB, KaxAas Hs Koropbrx
cocToHT Il3 HeCKOJIbKHX napaJIJIeJIbHO Ha[paBJIeHHhIX H BKJITOqeHHbTX Ha COB[aAe-
Hl,rfl AereKTopon. flpu aroM AereKTopbr HanpaBJIeHbr raK[M o6pasou, qro uccJre-
Ayeuufi HcroqHHK nocneAoBareJrbHo npoxoAnT qepe rroJre 3peHr,rfl cuaqaJra
oAttofi, a 3areM .qpyrofi rpynnbr AereKropoB.

O6osuaqr.rM ueper 1, (tr) v. 12 (lr) cpeanne cKopocrr{ cqera B nepooft H Bro-
pofi rpynnax AereKTopoB 3a BpeMfl, coorBercrByroqee flpoxox.(eHuro HcrotrHuKa
qepe none 3peHr.rfl nepaofi rpyrrbr .(ereKropoB, a qepes lr(t;) u lr(tr) -cooTBeTCTBeHHO CpeAHHe cKOpoCTH Cqera npB npoxoxAeHr.rr.r HcTorrHr,lKa qepE3
Bropyrc rpyrry.

Cocrasur',t BbrpaxeHue

Y: It(tL)llL(tr) - Iz(t)llz(tz). (l)
Ouenu,qno, qro

11(/r):Itp(tr)*Ir,(t),Iz(tr):I,,(tr), (2)

1,,(tr): l,.p(tr), Ir(t): Irr\tr) * Irr(tr),
rAe HHAeKcou p o6oauaqeHa 3apsxeHnarr cocraBJrflrorqafl, a HHAeKcoM y -1-Qoronu.

(3)

Hs (3) BHAHo, rlro ecJII{ 6nt ue cyxr,ecrBoBaJro BpeMeHH*x usrr{eHeHuii cxopocrg
cqera perncrpupyeMbrx .nr.rsHeii or 3apsxeHHbrx qacrrrrr, To c xopour.tM rtpa-
6nuxeHueu MoxHo cr{r{Tarb

(4)

OAuaxo BcneAcrBue uecra6unruocrr.r anflaparypbr, Bo-[epBbrx, r.r BcfleAcrBr-re
l.tguesesufi npo3paqHocrl{, BO-BTOpbrX, Motyr Bo3HLrKHyrb JIO}KHbIe BapHarrHH
cxopocrH crrera. Ec.nu ucroqHuKa y-r.t3Jryr{eHus uer, /r:0, rurpaxeirue (3)
Moxer6urr gauacaHo B B?rAe Y : F, - Fr, r4e p. r.r p, 

- oruocureJrbHbre r{3Me-
HeHr{f cKopocrr{ cr{era B nepaofi n aropoil tpyfiflax AereKropoB coorBercrBeHHo.
OtuocntelsHoe I{3MeHeHI.re cKopocrr.I cuera p : l,7Lp, rae Ap - orHocr.rreJrb-
Hoe H3MeHeHr.re npo3palrHocrH arnaocQepu, ycpeAHeHHoe IIo pet]rcrpr.rpyeMoMy
crleKTpy Bc[brurKr.r qepeHKoBcKoto H3JryqeHHs. KogQ$uuHeHT 1,7 ecrr noKa3a-
Te,ilb oHepreruqecKoro cneKTpa KocMHrrecKHx nyvefi.

Ec.ru 6rr H3MeHeHa-fl xoaQQuulrenra npo3par{Hocrr B AByx HarrpaBJreHnflx
6tt.ltu no.rsocrbro Koppe,'rapoBaHbr, ro 0,. 

i fi, s Y : 0. B Hacroflulee BpeNrrr
HaM HeugBecrnbr KaKr.re-na6o gaHntre o KoppeJrflrrr.rn Koo@uurreHToB [po3paq-
Hocrx arMoc$epnr B pa3rur{Hbrx HanpaBneHr.rsx. O4Haxo llo HeKoropbrM rrpeA-
BapLITeJ'IbHbrrrl acrpoQasHqecKlrM AaHHbrM MoxHo [oJraraTb, qTo rrplr yrr'rax
MexAy AByMfl HanpaBJreHuflMr{ s 1-2" Fr - F, < 1%.

Oriraetllu, r{To B orrur{He or MeroAa perucrpaur.ru coBnaAeHwi4 w ar;rucoena-
Aesuft rrpH pet[crparra[ AByMfl rpyfiltaMrz AereKropoB aflnaparypHlre ouu6xu,.
cBg3aHHbre c H3MeHeHI{eM nopora petHCTpauHH, He HCKJI}OiIaIOTCfl,

Harr.ru nonyrreHbr HeKoropbre npeABapr.rrenbHbre ,qaHHbre o6 aQQexraBHocrrl
npeA[oJlaraeMoro MeroAa nor4cKa r.rcroqHrrKa AByMs rpynnaMH cqerquron. 3rr
Aqll-rbrenoryrreHbr B reqeHue rpex uouefi: oAuofi n 4exa6pe 1968 r. H AByx B Mae
1969 r. Bo epeur Ha6.rrcAenuft B reqeHr.re sceft Ho.r[ KaxAafl rpyara AereKropoB.
6una uanpaBJreHa npu6.nusurer,rbHo B 3eHHT co cABHroM o4uofi rpynnbr orHocu-
TeJIbHo apyroft sa 4o g 4exa6pe l,t 3o s il,{ae no [prMoMy BocxoxAeuuro. I,ls no.ny-
qeHHbIx AaHHhIx HaxoAllJllacb cJleAyloque BeJII{qI{Hbl: l) 6, - oTHocIiTeJIbHoe
cpeAneKBaAparr.rr{Hoe orKJroHeHrie cKopocrr.I cqera 3a r.rHrepBan 18-21 nun,

floActagflss (2) g (l) H Aeilafl, HecfloxHbre BbrKJraAKr.r, roiryqrlM

tl_ Irr(trl Iroti , /ly(h) , Irr(tz)lzp(ti
' - -\;(tt - -7;fri -r -G@ -r--a[(" - '

Y :26 :2+ .
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Ta6.rnua 2

6, cra, o/o

oY crar 0y 6Y neanepBa t
rpynna

BTOpa 
'rpy rI Il a

22.XII
7.\/

10.V

6,5
6,3

13,2

9,0
8,3

13,5

4,0
6,3
EC

5,1
9,4
8,6

0 ,30
0,25
0,62

2) o, - coorBeTcTBylgqee cpeAHeKBaApaTLqHoe STKJIOHSHHe AJI5I BeJIHqHHbI y,
3) r'- KoaQQnqHeHi xoppelrul{H MexAy cKopocrsMn cqera n:pB-ofi n aropoii
rilynn ,qerexfopoa. Vraganuue BeJIHqLIHbI npIIBeAeHbI B Ta6a. 2. Tau xe AaHbI

SniqeHr.rs 6r"ru, B cJtyqae, eCJILI 6bI QnyxryaUxu CKOpOcTn CqeTa 6IIJII{ qucro

craTr{cTHqecxurraU. BuAuo, qTo ToJIbKo B HOib C7 ga I Maq SlyrtyaUun 6srrra
qncTo cTaTHCTLIqeCKSMI,I, B TO BpeMfl KaK l0 Mas oHH 6H.[H s ABa pa3a 6o.nrule.

Hau upe,qcraBd'Irercg, qro yBeflI{qegge aMIIJIHTyAbI QnyKTya[I1H cBr3aHo
c r.r3MeHeHLIeM [,po3paqHOCTH. HeO6XOAttt'tO OTMeTI]Tb, IITO CpeAHflfl CKOpOCTb

cqeTa B Hoqb c l}na 11 ttas 6olr1l]e, qeM upH Ha6JIloAeHHH c 7 Ha 8l,Iaq,
T. e. npo3paqHocTb Jlyque, HO BapuaqHI.I npO3parIHOCTLI HCxOAg LI3 61 6olrme
B flepuoA c l0 no ll uas. B ra6n. 2, xpoue 3KcnepHMeHraJIbHo nolyqeHHblx
3HaqeHHfi oy, npr{Bo,(sr pacr{eTHble AJIfl AByx cflyqaeB: a) ec.nt't 6u Qnyxtyauun
6lt.ltu qxcro cTaTIIcTIlqecKHMlI oys161 , 6) euu H3MepeHHbIe SKcnepHMeHTaJIbHo

Qnyxryauun Ha AByx rpyunax 6unu 6lt He3aBI'IcHMbIMI{ 6vs"s.- 
C;le.qyer HaIIoMHIrtTb, qTo CTaTI..ICTHqeCKHe QnyxryaUuU_ He3aBHCI{MbI IIo

cBoefi [p;poAe. IIo3roMy B cJlyqae orHocl{reJlbHo MaJIbIx Kofle6anuft rlpo3paqHo-
crr{ KoaOOHUHeHT KoppeJIsIlHII MaJI, B cJlyqae 6olsruux KoJIe6aHIliI upo3paqHo-
cTH oH nbipoc Ao 0,6r,- npl4qeM oy He Bo3pscTaer cKoJIbKo-HLI6yAb cylqecrBeHHo-
BlrAgo, rITo cooTHorrleHHe Me)KAy oy H oygss CHJIbHo MeHqeTcf oT HoqI{ K Hoql'l

n B oAHy r.r3 Hoqeft nocrpoeuuela Synxuuft Y, yuurrtoarcIllnx I.I3MeHeHI'Ie npo-
spaqHocTH, Mo)KHo Ao6uTbcfl yMeHbueHll L ouwjKu I{3MeHeHLIfl cpeAHero ypoBHfl

B ABa pa3a. EcnN uepea noJle 3peHl{fl AereKropoB 6yAer npoxoAgTb I'Icror{HIIK

KOCMHqeCKHX ;yrrefi, To oH BbI3oBeT HeKOppeJInpoBaHHbIe H3MeHeHIIfl HHTeH-

cHBHOCTT{, qTo [pHBeAeT K BO3paCT?HAto Oy. 3ro uoxer cJIy)KI{Tb HeKOToptlM

AOIOJIHI.ITeJIbHbIM KpI.ITepI{eM cyulecrBoBaHllfl I{CToqHHKa KOCMI{IIeCKHX Jlyqeii.

Buaotu
Tarlru o6pa3oM, cJleAyer 3aKJIIoqHTb, qro [peAJIalaeMbIfI MeroA nollcxa

I{cTorIHI{KoB Y-TyqCfi ABYMfl CMEIqCHHbIMU TIO NPSMOMY BOCXO}KACHI,Irc TPYIflAI\{H

AereKropoB HMeeT pflA ilpellMylrlecTB rlo cpaBHeHH]o c MeroAoM o6blr{Horo cKa-
HHpOBaHr.rq. Besycnoruo, IIpHBeAeHHble HaMIr qUCJIOBbIe AaHHbIe HyXAaIOTCq

B AaJrbHefimeM yroqHeHHI4.
B sax,'rloqeHue aBropbl Bblpaxalor 6laro4apuocrb KaHA. $ae.-uarelu. ua5'rc

B. 14. 3aue[HHy 3a npeAocraBJleHue MarepuafloB uI'IcfleHHbIx pacqeroB pacnpe-

AeJreHr{s qepenKoBcKofo cBera ll o6cyx4eHfie nocTaHoBKH SaAaiIU. AnrOpr,t
raKxe BecbMa 6.narog,apHlt T. f . Eycnancroft 3a IIpoBeAeHLIe cflo)KHblx pacqeroB
ua 3I{BM E3CM-4 n H. B. Eeurox sa 6orbtuyrc noMolllb B BbIqHC,'IeHHflx'

Maii 1969 r.
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1971 r.

n PE ABA PI{TE Jr bH br E pE 3yJr bTATbt HAE JrrO.qE HI,I fr
rryJlbcApA cp il33 C IIOMOr{br,o ycTAHoBK}r

AJrrr pErr{cTpAuHH qEPEHKOBCKIIX BCnbIIIEK
IIII,IPOKHX ATMOCOEPHbIX JIIIBHEfi

A. A. crenaHrn, E. ,[ tl"dXil;pcKHf,, H. B. naBJroB,

Kpatxo oflHc[,lBaercrl ycraHoBKa .qnq Ha6aroAeunli vepeuxoncKrlx BCnbrrrreK 11.1r.rpoKHxaruocQepurtx,rlrsHefi (ru. a. {r ).O6ocrorsrsaerca nrr6op sixueiirxux nipu*.rpou a11napa-rypsr. rlpr.r ri3MepeHHqx ueo6xoguuo HCnorr,3oBaHHe .rryuurrx nper,reHHdri oon ; ;r;;;;-
IIleJIoqHblM KaTo,qoM' HMeIou{tlM 6o,ruuori xsaHrosrtii BbrxoA. flna Haxox.qeHH.E onrr.{MaJrb-
Hr)ro 3HaqeHHfl noJIfl 3Pglt^Hfl cHcreMbr Il3MepeHbr yt,loBbre pa3Mepbr uepexxoncxofi BCnr,[rrKH.
l1Jrr JTHBHeH nopflrKa l0u J6 pa3Mepbr BCnbrurKLr 2",4 + 0o,2. oxaeaaocb, qro 5o,,re 3peHHrr
cHcTeMbI c yqeroM 3aBHCllMocrll trlttul.tlta,rluor? gHeprfiu petucTpupyeMbrx nrzgHellor .ArraMelrpa^ nuasparul H HeKoropbrx rpyrfix coo6paxeHuri, aoixib 6urs oxo.no(l'!:1,0)' l0-3 cmep. P*u?pre-anper're t96'g-r. Haqarbr pery,,rqpHbre uao,rrogeuga.- npnHa6,rrcAeuur nynbcapa cP I133 o6uapyxnnaercq He6on;ruofi n'o,roxrrre.nruiit s6qe?r,paaHuii 2,3 crannaprnux orx.roseuuri.-

PRELIMINARY RESULTS OF PULSAR CP II33 OBSERVATIONS USING CEREN.
KOV LIGHT REGISTRATION FROM EXTENSIVE AIR SHOWERS, Uv A. A. Steoa_nian, B. M. vladimirshg, I. v. Pauloo, v. p. Fomin.- An installation for ihe oui..urtionof Cerenkov flashes froir extensive air showers is described. a cfril.u of ".r.nilrf pr."-
rrteters of .the apparalus is discussed. The best f ast pholomultipliers with the rnultia'lkali
cathode ot ltigh quantum.efficiency are io be_used. ln order to find an optimum tield-of-view the measurement.s of the angie size-of Cerenkov Ilash rvere made. t'he angle size of
lhe Ilgsl' is 2,'4 * 0,'.2 for.the energy of the showers about l0r3 ev. The dep;nde;ae ;l
a. receivlng cone upon the rrinimum energy of the shorvers registered has been investigated.
Trt ilg int-o account this dependence, th-e -size of the f lash a-nd some oth.. .orrid.;rii;n;;
the field'of-view must,q.^11,4 +- 1,0). 1.0-s sterad. Regular observations began in trlarchlApril 1969. Pulsar CP I133 has revealed some flux exc?ss equal to i.-g itanaard deviation.

Bonpoc o Bo3Mo)KHocrr.I o6Hapyxeurrfl y-r.i3JryrreHrlfl cBepxBbrcoKr.rx aHeprHil
OT HCKOTOPbIX. IA,'IAKTI,IqCCKI,IX H BHE|A,'IAKTHqECKHX I]CTOIIHTIKOB 6U.I ENCPNITC
noAHsr Ax. Koxxoua Il]. Bonee LIJII{ MeHee cprcreMarr.{qecKr.re noHCKt,t r.rcror]-
HHKOB Y-KBAHTOB NPOBOAHJIHCb METOAOM PCIHCTPAUflIi IICPEHKOBCKOIO I{3TYqC.
HI'Ifl III'IpoKUx -arl\{ocQepHbtx JIIIBHefi. Tarue 3Kcnep[MeHrbr 6br,'IH rrocraBJreHbr
A. Axe.rr.rrn [2], A. E. gyaaxoebrM H corpyAHuKaMr.r [3], sarel,r H. lloprepor,r
Ii corpyAHHKaMilL4,5l, a B rrocJreAHee Bpe;; raKxe X. Topn6uuor,a n o. Kdeu-
MeHo [6] H Ax. @aguo H corpyAHr.rKaMH [z). Anroprr rpoBAArnE cKaHr.rpoBaHr]e
llaH6orllee cI{JIbHbIx I.ICTor{HHKoB paArIoH3,'IyqeHI.Ifi 

- ocrarKoB BCrrbI[IeK cBepx-
HOBbIX, PAAI,IOTAJIAKTHK, KBA3APOB. P$YArTATbI H3MCPCHIIfi C HCCOMHCHHOCTb}O
cBliAereJlbcrfYrcr o Hecnpa.BeAJrrrBocTri.flpeArroJloxeHr.ifl, rroJroxeHHoro B ocHoBy
pacqeroB [ll o sropnqHofi rpupo4e (uepea fi - p - e-pacraA) e,nexrponoa,
orBercrBeHHbrx 3a cHHxporpoHHOe r.{3JlyqeH[re B onrHqecKoM AHana3oHe. Kcraru,
npoBeAeHHbIe B [8] HoBbte oueHKII noroKoB y-KBaHroB or o6beKroB THtta ocrarKoB
cBepxHoBbrx H paAr.rora,'raKrHK AaJrrz 3Har{HTeJrbHo 6olee sugxue (Ha 4-5 flopflA-
KOB) BeTHIIHHbI. 3TI.I oiIeHKH H npoBeAeHHbIe 3Kc[epHMeHTbI yKa3bIBa}oT, qTo
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K MeroAr.IKe I{ ToqHocrr.{ rl3Mepenuft B o[blTax 3Toro runa AoJIxHbI 6ltm npe4tas'
,ano, 6ona" BbIcoKIIe rpe6o'aanua. B noc.neAHee BpeMff IIoltIrKIl o6Hapyxnrl
BbrcoKoaHeprllilubre y-KBaHTbI 6unu npegnpllHgrbl AJIfl HoBolo KJIacca o6texrog-
nvJIbcaDoB,' B qacrnocrH, B t9-11] sa6lrcAa,rcs nyJrbcap cP 1133. Ilocxo;tsxy p$yJlb-
TaTbr 3TLIXllStr,tepeUHfiHeAOCTaTOr{HO OIIpeAe,'IeHnlt (cu. HH)Ke), aBTOpbI CqI'ITaIOT

Uenecoo6pasHttlu coo6lqurb o IIpeABaplzrenbHblx pmynbrarax ua6,rrcAesuft eroro
o6reKTa, IIpoBeAeHHbIX s 1969 r. Ha ycTaHoBKe AJII cr{era qepeHKoBCKI'IX Bcnbl-

rxeK uI. a. .n- Kpulucxoii acrpoousnuecKofi o6cepearopuu'

1. Onncanue ycraHoBKH

Annaparypa AJIfi perllcrpaI1llu r{epeHKoBCKI.IX BclblueK m. a' JI. cocTollr

u3 AByx HAeHr[iIHbIx rpynn petllcrparopoB IIo ABa AereKropa. Kax.qsrfi AeTeK-

rop npeAcraBlqer .o6rifi nory"opaor"rpoaoe rapa6oJll4qecKoe 3epKaJIo ($oxyc'
no^e pacctoxnrze 650 nu), s So_5yce Ko_roporo pacnoaoxeH Qoroyunoxure.nr
Oey-52 c BbIHocHbIM 6,rorou. Te,recsuft yloJl IIoJIt 3peHl{fl AeTeKropa paBeH

1,4.10-s cmep. E.nox-cxeua ycraHoBKH [peAcraB,'IeHa Ha QIar' l'
Slexrplrvecxufi uunyntc or qepeHKoBcKoii BCnbIIUKLI BMecre c HM[yJIbcaMI'I

$ryxryaUdii roKa Hor{Horo He6a rorlaAalor c O3y Ha AI{cKpI'IMI'IHarop' pacno-

",ro>xeunr,rii 
B BL,IHocHoM 6noxe. C g,ucxpauuHaTopoB qepe3 JII'lHIIu CBq3I'I n Qop-

Mr4pylou1fle KaCKaAbI uMnyr'Ibchl IIonaAaIoT Ha cxeMy CoBIIaAeHHfi c pa3pelxarc--

ulHM BpeMeHeM r - 5 uberc. ,[l.nx xourpoJls ypoBHfl c.nyuafi.ultx cosnaAegl'Ifi
gTH 111e HM[yJIbcbI, cABHHyTble orHocLITeJIbHo Apyl Apyfa na 40 rucerc, noflaAa]or

Ha BTopyrc, aHaJlorl4qHylo CxeMy connaAeuUii. TaxUrrl.o6pa36M' C BbIXoAa nepnofi

cxuro, ab"naAenuit r{Ayr KaK lrcrr.rHHbre, TaK LI cr'Iyilaiiult-e cosnaAeHllfl, o6ycaoB-

JIeHHbIe QlyxryaUut*,1 roxa HOI{HOrO He6a, a Co BTopOft CxeMbI connaAesuft -
ToflbKO c,ryuaftnue CoB[aAeHnf. Co cXelt coBnaAeHuft HMIIyJIbCbI IOAaIOTC,I Ha

ilepecqerHble II perucrpl{pyrc[rl4e ycrpoilcrna.' Llro6st ucKrioqflTb B,'nirrHue r4gMeneHuii roxa @3V 11s-3a Bapvauufi ctseqe-

HLIfl HoqHofo ge6a Ha cKopocrb crrera BclbI[IeK, I]crloJlb3yercg craSaJlll3aulifl
roxa O3V. Cra6[n[eaqtIfl ocyulecrBrrlerctl c uoMolllblo cl{creMbl o6parHoft cnrsz
c launofi HaKailr4Ba{Vtl, ycTaHoB.rreHHoft e noJle 3peHllfl AeTeKTOpa.

flo,4po6noe onrcaulle anflaparypbl 6yAer AaHo B cneUfiaJlbgoft ctarle.

@nr. I. B,rox-cxelta )/craIloBKtt /lr'lg pelucrpaqulr tlepeHKoBCKux BCnhlllleK u a .lI
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2. Bn6op onrn""ror"*n'.#qeHnfi ocHoBHHx [apaMerpoB ycraHoB*,

,(nr arr6opa sau6onee BbIroAHbIx napaMerpoB onncasnofi ycrauonxa 6u,rr.r
npoBeAeHbr cfleqlraJrbHbre r43MepeH[s H pacqerbr, pe3ynbrarbr Koropbrx KparKo
OIIHCAHbI HI,IXE.

Baxserlur.rfi napaMerp ycraHoBKH-floporoBafl eHeprr{fl peracrpr,rpye-
MbIx JlasHefi - oflpeAenffercfl orHoueHHeM iurna.n/ruyrrl, Koropoe, B cBoro.
oqepeAb' SaBI'ICHT oT cneKTpaJIbHbIx xapaKTepHcTI{K npI,IeMHLIKoB cBeTa I4
nocrosssoft BpeMeHr.r r.rHTerplrpoBaHHs perHcrpnpyloueft ixeruu. rlro xacaercn
[epBoro, ro coqJIH ueuenecoo6pasHbrM npHMeHeHHe cneroQNlrrpa. Taxoesax;rro-
qegae6u"uo cAeJIaHoHa ocHoBe cneuuaJlbHo npoBeAeHHbrx llsuepeuafi ornoueHur
curHal/ruyu c HCrIoJIb3oBaHHeM caeroQunsrpoB H coorBercrByrorrlux pacqeroB.
Pacqeru oruoueHutt crrua,r/uyn A.ug orAe,rrrubrx crreKTpaJlbHbrx HHTepBaJroB.
loKa3aJrr.r, qro xo?fl4rsQepeuunaJrbHoe (r. e. paccuuraHHoe Ha y3Kyro nbnocy)
orHorxeHue cNrHa;l/ruyunalaer c pocroM AJIHHrT Bo,,IHbI, r.rHTerpaJlbHoe orHoue_
HHe pacrer BnJrorb ao X,5400 A, a aareu flaAaer sa l0o/o. [oerony [pHMeHeHHe
cneroQu;lrrpoB He Moxer Aarb yryqueuafl OtroueHr4s cr.rrHa,rr/uryu'6onee qeu
na..10%o. flparruuecxu oHo rtpHBoAHr K yMeHbr.ueHuro sroro orroresus. C,qpy-
roii cropoHrr, r{cnoJrb3o_BaHae 6o.nee urupoxofi cneKrpaJrbHoft nonocu [pHBoAHrK HecKoJrbKo neHurrefi BeJrr{trr{He sapuauufi HHrerpaJrbHoro xoeQer.rquenra
flpo3paqHocra arnaocQepbr, qro HMeer cyrqecrBeHH0e 3HaqeHr.re. Kax-usaecruo,
orHocr.rreJlbHble uSMeHeHHf npGpaqHocrr{ B cuuefi o6lacru 6o;Iru:e, qeM B SeJIe-
uoft, npuuerraJapxaUHH flpo3paqHocrx B pa3r'rHqHux o6,racrsx cneKTpa HeKoppe-
nllpoBaHbr [12]. 3ro o6crogre.nscrBo yKa3brBaer, r{ro 4,rr O3V npe4nourur6,ren
MyJrbrHrrleJroqHoft KaroA. Taxoft eu6op reu 6o.aee olpaBAaH, qro orHotueHr.]e
curuan/uryna npolopuuoHaJrbHo, KaK HerpyAno y6e4nrsis, KopHro KBaAparHoMy
r.r3 KBaHTOBOTO BbrxoAa KaroAa. My"uraule.ao.rHoft KaroA o6la.qaer, KaK HSBecrHo,
uax6olsruau KBaHToBbIM BbrxoAoM.

Hs o6ulltx coo6paxeuuil rcuo, qro Har.rJryqmee orHorrreHge cxrHa;r/ruynn
MOXer 6urs no.nyueHo B TOM C!'ryqae, KorAa BpeMfl r.rHTerpHpoBaHl{fl cBeroBoro
cl{rHaJIa 6yler panHarsca eQQexrusHori cpegHefi, A,rraienlnocru BcrrbrrrrKu.
CorlacHo u3MepeHr.rflM [13], anurenbHocrb BCnbrurKH cocraBrrer oKoJro 6 ucerc.grI'I p$yJlbrarbl orHo-c_flrct, oAHaKo, K [r. a. Jr. c sueprHefi 1014-1015 ee. P,In
.rIasHeft c sueprnefi l0r3 ee, r. e. ,rusHeft, perHcrpHpyeMbrx onucasHofi ycraHoB-
xofi, 4.nrzrenbHocrb BcnbrrrrKu u3MepeHa d t14].'Oin aeropu ,qJrs noJryBbrcorbr
cBeroBoro-ul\.{rlyJlbca [oJryqHJrH 1,4 UCerc. BOSUOXUO, qro HCIOJIb3OBaHLIe S [141
Qu'nrtpa (2800-4000 A) uor.iro npuBecru K HeKoropoMy yMeHbrxeHuro AJrHreJrb-
HocTI'l Bc[bIIxKI'I, TaK KaK H3-3a pa3ilvt]ilfl noKa3areJ'Iq nper'roMJleHr,rs Aflrr pa3Hr,rx
AJIHH BOJIH AOJIXHO npolrcxoAHTb HeKOTOpOe (pacTflrHBaHae)) CBeTOBOTO HMny.[b-
ca Bo BpeMeuu. oAuaxo r.r3 npHBeAeHHbrx AaHHbrx cJreAyer, qro AJrrr [oflyqeHHfl
Hy->xHglo_ Bp_eMeHlr r.rHrerplrpoBaru-s_ Heo6xoAr.rMo trcrroJrb3oBarb flytnrrue BpeMeH-
ufre @3V. I4s ore.recrsennirx O3V c MyJrbruureJroqHbrM KaroAoM rroAxoArrrlero.
AHaMerpa, BbrnycKaeMbrx cepHfiHO, sauueusruefi AJrHTeJrbHOCrE,rc QpOHra napa-
craHr,rr uMnyJrbcoB 6-7 ncerc o6,raAarcr OAy-b2. Oror rrn OOV u zinonrayeicn
B OIIHCAHHL,IX SKCNCDUMCHTAX.

ApyMM saxuHM flapaMerpoM ycraHoBKH flBnsercfl floJre 3peHr.rs cBerorrpu-
eMHprKa. or sero saBr4cHr se ro.rrixo aQ$exrunHafl 3Heprr4rr pe.rcrprpyero,*
.ltuoHeft, Ho H OTHOTxeHHe perurcrpnpyelrbro Ha[paB,'reHHoro noroKa y-KBaHToE
K perrrcrpr-rpyeMoMy QoHy eapaxeHHbrx qacrr.r[. AoropH, [poBoAHBur[e onbrrbr
NO 

^IIOHCXY 
TOqCI{Hh]X HCTOIIHHKOB Y-KBAHTOB, NPIIMCH'JIH PA3JIHqHbIE YTJIbI:or 3-'10-3 cfiap B [3] ao 2.10-4 cmep B [5], ne paiorarpranarr Bonpoc o or6op"

Hau6o.nee Br,IroAHoro 3HaqeHHq. Onraua;Isgoe 3HaqeHrre noJ'Ifl 3peHI{fl AoJIxHo6um eu6paHo c r{crroJrbsoBaHHeM pflAa xpHTepr.reB. I*Iocxonlxy BeJrr{qr.rHa
ru6pauuoro yrna onpe,qeJrsercrr cpeAu npoqax qaxropon aQQexrasnbrMu yrJro-
BbIMr{ pa3MepaMr{ qepeHKoBCKHX Bc[blrxex, 6tr.lill flpexAe Bcero flpoBeAeHbr
cneuHaJrbHbre H3MepeHHq I{x ytroBoto pa3Mepa.

An fl o[peAeJreHr.rs s@errunuoro yrJroBoro pa3Mepa BcnbrrrrKa H3MepsJracb
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@ur. 2. Pacqetsr,Ie KpuBbte 3aBI.{cI'IMocrIl cKopocTl.{ cqeTa CoBnaAeHufi oT yr;ra 0 MexAy

ollTr.Iqecrl.iMI] ocfl MH AeTeKTOpOB

(DI,lr. 3. 3aeucHMocrb Beflr{qt,tHbr I or ssQerrunHoro yrJ'IoBoro pa3Mepa uepenxoncxofi BCIIbllr'
Krl trl. a.,'r., rle L - NraMerp .qua$parltst B MunnuMerpax

3aBr{cr{MocTb cKopocTLI cqeTa ABoiiHbIx coBrIaAeHI'Ift (Arfl AByx AeTeKTopoB)

or vrJra 0 uexAv r{x onrr{qecKr.rMu ocrrMu. AualoruqHble Il3MepeHntr 6bIJIH IIpo-
eeALun B [3], i,qe n nonyqeHHofi sKclepHMeHraJIbHo 3aBI{cI{MocrI{ cKopocrn
crreTa npu rz3MeHeHHH ytfla oflrtlqecKoft ocll oAHoro I.{3 npI{eMHxKOB IIO oTHOIIIe'

Hr.rro K ApyroMy I,IMeerc; nJlaro Bn,torb Ao 1". IIpu arou aBropbl [3] couocraefiqfllt
pByJrbTaTL,I cBoHX H3MepeHHft C paCr{eTaMII' B KoTopblx npeHe6peraJlocb KOHeq-

uuull pasuepaMfi BcnbrrueK. Haun 6u.rrx IIpoBeAeHbI TIHCJIeHHbIe pacqerbl ST0H

gaBHCr{MocTlr KaK AJIrI ToI{erIHOfi Bc[bI[IKa, TaK I{ c yrIeTOM ee KOHeqHbIX yIJIOBbIX

pa3MepoB. B noc.ne.(ueM cJryqae BcrrbrrxKa rIpeACTaBJIflJIacb B BI'IAe.paBHoMepHo

cBeTfluletocfl 4acKa c ytdtoBblM paAI.IycoM, paBHbIM qo' B pacueTax 6bInI{ yrITeHbI

a6eppaqrI,I PeaJIbHoro sePKaJIa.'i{a 
@ur. 2 noxagaua 3aBI.{cIaMocTb cKopocTLI c'qera NlNm oT ylJla 0.rtlex.qy

o[THqeCKlrMrr ocflMlr AeTeKropoB Lfir paSilLt:uublx Q0 npI'I AI'IaMeTpe AHaQparMbI

B sOKyCe rplreMHgKa, paBHOM 30 nn. Ha Qur. 2 sug;flo, r{To,.[pH MaJIbIX 0 SaS[-

cgMocrb c AocraroqHoii roqHocrblo MoxHo cqgrarb JII{HeiiHoft !,nfl NlNo > 0,5,
a yqer KoHeqHbrx yrJroBbrx pa3MepoB BcnL,IuIKH MeHfler JIHLub HaKJIOH B flHHefiHofi
qacru. Kp14sge 1, 2, 3 - cJryqart ToqeirHorl BcTIbIIITKLI, BcIIIIIIKH c yTJIoBbIMI'I

pa3MepaM; 1o r ld,6 coorBercrBeHHo, a KpLIBafl 4 ornocnrcs K cflyqarc Torlequofi

BCnbIIilKLt, KorAa oflTr.IqecKafl ocb HenoABl{xHOrO TeJIeCKOna cocTaBJIgeT c IIJIO'

cKocrblo KaqaHus Broporo AeTeKTopa ytoJl, paBHbIft0o,5. OrctoAa"MoxHo saKJIIo'
qr{Tb, rrro, no Bceft BrlAr.rMocrn, HaJIHTIT{e nJlaro a [3] o6tscHrtercs paccorfla_coBa'

HHeM o[TrrqecKux oceft ,qereKTopoB. pacqer HaKJIoHa II'IHeftHofi qaCTH o6cyx'
AaeMofi saBHClIMocTu (o6osnauen uepes /) Ans pa3JIHqHbIx 3uaqeHuft AI'IaQparMbI
npeAcTaBaeH Ha QHt. 3. Cle4yet SaMerHTb, rlTo B cfiyqae' ecJIH o1TnqecKne ocn

Te.rlecKonoB paccorJlacoBaHbl (B ToM cMbIcJIe, B KaKoM roBopI'IJIocb 06 SToM

Bbrrxe), HaK.r1AH flLIHefiHofi ltacru B HHrepBaJIe 0,5-0,9 ornocureJlbHofi cxopocTu

cqeTa coryIacHo pacqeTaM npaKrgqecKg He MeHxercs (xpuoax 4, $ut.2). Cono'
cTaBJIsfl 3Tr.I KplrBbre c SKcnepHMeHTaflbHbIMI{ AaHHL'IMIr 3aBHCHMOCTH CKOpOCTI'I

cqeTa oT yrJla 6 MexAy onrIiqecKLIMLI ocflMll AeTeKTopoB, Mo>xHo HaftTH cooTBeT'

crByloqae 3HaqeBgfl cpo sQQexrnBHblx yrnoBblx pa3MepoB -BcnbIIUKH. 
Cpeguue

r.r3 bsAa H3MepeHHfi rlptl sHar{eHHI-I Al{aMerpa AI'IaQpatMbI d [pHBeAeHbI Hurxe.

d, x,+t

I
2qo

40
0,44
2",40

30
0,41
2",35

15
0,42
2o,60

Cpeanee no IIpHBeAeHHbtM AaHHbIM: 200 : T ,4 * 0',2. CootsercrgyrcIllarl 9ro'
uy 3HarleHr.tlo Qo BeflHr{I.rHa reJlecHoro yrna cocraBflser 1,4'10-8 cfitep. OqeB$k
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@ur. 4. 3asucHMocrb 3S$eKruB-
Horo 3rrepfeTHqecKoro nopora
perucrpHpverrsrx,runHeii or te-
,lecHoro ytra I]or'rg 3peHuq Ae-
Texrop a

e./0-3, cgpp

Ho, uMeHHo TaKort TeJlecHbrrl yror,r u AoJrxeH 6nrs nu6paH npH Ha6r'IIoAeHHsx.
C lpyrori cropoHbr, Bbr6paHHoe 3Haqeuue re,'recHoro yrJra AoJrxHo oAHoBpeMeHHo
oTBeqaTb Mr.rHl.IMar'rbHoii SHeptux perucTprrpyeMbrx Jr?tBHefi .

!,.nr uaxoxAeHr.rfl 3aBr4cr.rMocra 3ooeKrHBHoii 3Hepruu 8eO0 perllcTpHpye-
I,tslx ,rusHeri oT TeJrecHoro yrr,ra npHeMHuKa Q cropocrs cqeTa ABoftHbrx coBna-
,qeHufi or AByx AereKropoB H3MepflJracb [px pa3fluqHbrx AlraMerpax AHaQparM.
Sxcnepuueurbr [poBoAHr'rHCb c reMH xe QoroyrraHoxure!'rfiMrr O3y-52. flopor
B KaXAOM Cr'Iyqae ycTaHaBaHBa,rICg TaKHM, qTO qHC,'IO CnyuafiHux cosnaAeHafi
cocraB,'IrJlo 0,1 or r{Hc,rta (HCTHHHbtx), T. €. qHCJIa petHCTpHpyeMblx BCnbILIIeK.
3asllcrlrraocrr sa00 : I (O) ror(a3aHa ua Qnr. 4. re00 onpeAe,,rsercs r43 coorHo-
LlreHr.rfl e;i6 .- 1/ (Q)/f,), rAe 1y' (0) - cKopocrb cqera BcnbrrreK nprl coorBer-
crByloqlrx pagJruqHbrx re,'recHbrx yrJrax AereKTopa. Kax u cJleAoBa,rro oxuAarb,
cyqecrByer orrruMar'IbHoe 3HaqeHHe Q, npu KoropoM Aocrr.rtaercn MHHHMaJIbHoe
3HarIeHue a$$erru nuoii auepruu. A,rs scnnrueK or nepBlrrrHbrx y-KBaHToB Mr.rHr.r-
MIM S366 MOXeT npHXOAr.rTbCfl Ha HeCKO'lbKO HHOe 3HaqeHHe Q. BCe )Ke MOXHO

AyMarb, qro AJIfl perficrparruu qacruu MuHuMaJrblroii aueprulr ueo6xo4urrao,
KaK aro cJre,(yer us Qur. 4, uro6lr re,recHtrii yro,r 6ur,r Q x l.l0-3 cmep, uro
oqeHs 6Il{gxo K reJrecHoMy ytJry, cooTBercTBy}ouleMy yrJroBbrM pa3MepaM r{epeH-
xoscxoti Bc[brr-IKLI. IlpuuepHo raKoe xe gHar]eHr{e Aari reJrecHoro yrJra flpseM-
Huxa 6r,tno flo.lyqeHo u erqe AJrfl oAHoto KpHTep]ifl - orrri.rMar'rbHocTH o6uapyxe-
HHq y-KBaHToB Ha $oHe usorponHoro rroroKa 3apflx(eHHbrx qacrfiu.

!,,rr noucra [crorrHrrKoB y-H3ayrreHaq cncreN{ori napaJrJreJrbHo HaflpaBneH-
Hbrx [pr4eMHuKoB, BKJrrOqeHHbrX Ha coBrraAeHtre, yr,'roBoft pa3Mep AHaQparMbI
AoJIxeH onpeAer'IflTbcfl r.r3 ycJroBHfl MHHHMyMa crarucTur{ecxofi ourn6Ku, nponop-
uI.IoHaJIbHorl {Tol Nr, rge .ly', - perucrpupyerrruft rroroK sapflxeHHoft rou-
[oHeHrbI, a ff, - perrrcrpnpyeulrii norox y-KBaHroB (u6o 1/, K trr).

Toquee roBopr, 3Aecb rroA No u N, HMe]orcfl B BHAy orHorueHuq perHCTpH-
pyeMbrx [oroKoB I, w I, K [epBar]HbrM noroKaM Ino w Isr 3a [peAeaaMu arMo-
cQepu, r.e. No: Irl Iso, & Nr: Irl I{).!. .

ilocxo.rruxy gKcnepHMeHTa,rrbHo AaHHoe orHoueHr.re lreMepurr HeBo3MoxHo,
6urn npone,4eHbr pacr{err,r c HCrroJrb3oBaHHeM pe3yJrbraroB [15] (noapo6Ho o Mero-
,(HKe pacqeroB cM. s t16l). Br,rquc,resus rpoBeAeHbr Ha 3l{BM AJrrr rpomHoB
IilIr-ryr{eft Anfl AByx gsaqeuuft ,qlraQparru: q. : l" vr q. : 2o, r,4e c[ - [ofloBHH-

Hbrfi yroJr [pueMHoro KoHyca. Oxasarocb, qro orno[renuel|$t tttr oAHHaKoBo
IlpII c[ : lo n d. : 2". Moxso AyMaTb, r{To onTHMaJIbHoe 3HaqeHr{e cr Haxo-
Ar.rrcfl MexAy l" *t 2'. Besyuloauo, xorg HaAexHocrb pacqeroB HeBeJII.rKa, Heo6-
xoAHMO npoBecTl{ aHaJIOrHqHbre Bbrr{rrcJreHutr H LJtfl ApytHx 3HaqeHr.Ifi a.

He ueHee Bax(Hoe 3HaqeHue g,ra nu6opa noflq 3peHI.Ig I{Meer orHoueHl,Ie
N 

^tl 
N p. Ae.ro gax.nrcqaercfl B cJreAyrouerr,t. flpe,qensHar BeJr[qHHa o6HapyxuBae:
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uoro noroKa y-nyqeft cBq3aHa c anflaparypHofi oun6Kofi 6, xoroparr, B orJlur{r{e
or crarr{crl{uecxofi, He BcefAa Mo)Ker 6urr yueur,rxeHa yBeJIr{qeHHeM BpeMeHH
Ha6nrcAeHng. HcxoAs r.r3 olpeAeneuun N, E y'y'1, MoxHo Hanucarb cneAyrouee
BbrpaxeHr.re:

/0., I1 Np

1;: -T-n; '

I4s-sa annaparypHori oruu6xn [peAeJrbHo ua.nsrfi noroK I, : 6l ,. OrcrcAa
I orll op : 6ilp/1/r. Kar roKa3aJllr pacqerbr, N plN t : 2 (s ycJ,r. eA.) nprl
a:2" u Nol N": I npu q: 1", Taxuu o6pasou, ttph q: lo npeAeJlbHoe
3HarIeHHe o6HapyxunaeMoro IIoroKa B ABa pa3a MeHbrxe, qeM ilpyr a : 20,
xorg npll oAI.IHaKoBoM BpeMeHr.r ua6.nrc4eurlx crarr.rcrlrrecxue oura6r:a Alrfl,
o. :2o Lr Anfl cr : 1o paBHbI.

PearounpyeM p$yJrbrarbr, Lr3JroxeHHbre B 3ToM pa3Ae,re. tr4e oKcnepr.rMeH-
TaJIbHbtx AaHHbtx cJleAyer, r{To Ars perucTparlura MuHr{MaJrbuoil auepruH nepBr.rq-
Hbrx qacruq ueo6xoAr.r'ro, uro6lr re.necurrfi yro,r Q xl,0.10-s cmep. Ha reoperu-
qecKr.rx pacrleroB Aflq [o,'IyqeHr.rfl orrrr{MaJlbHr,rx ycnonuii o6uapyxeHux y-nyueft
Ha Qoue r.{3orponHoro Qona 3apflx{eHHbrx qacrr{rr raKxe ueo6xo4ul,ro, uro6ur
8 x 1,0.10-a cmep.

3. Peey;rrraru Ha6lrc4ennfi rryJrbcapa CP 1133

B uapre-anpe.ne 1969 r. Ha orr{cauuofi ycraHosxe 6rrnr npoBeAeHbr rrepBbre
peryr,rqpHbre H3MepeHr.rs. B xaqecree o6rexros aa6.nrc4eHr.tn 6lr.nu ou6paHbr ABa
nyrrbcapa: CP 1133 u HP 1508. Huxe npuBoAqrcs pe3yabraru ua6lrcAeur.rir
CP 1133 3a qerbrpe Ho,ru:22-24 ruapra N 13-15arpe,'rfl 1969 r. flpu na6nro-
AeHuEx Hcrro,'rb3oBa,rucl o6e rpyflflbr perucrparopoe. Ha6rroAaeutrii o6rex.r
nocr'IeAoBareJlbHo, c LIHTepBa,'IoM 12 uuu, npoxoAa,'I qepe3 rlore 3peHLIfl rax4oil
rpynnbr. Bcero 6tr.no cAeJraHo BoceMb cKaH?rpoBaHr.rfi. llpogo.rxr.rre,'rbHocrb Kax-
Aoro cKaHupoBaHus cocraB,'rfl,'ra 28 nun. Cxopocrl cqera B raxAoii rpy[fle
perucrparopoe o6u'rHo cocraBJrr,rra 15-25 Bcrrbr[reK B rlrr4Hyry. lpaunuuaa
gHeprufl perrzcrpr{pyeMbix JrrlBHeii oxo,,ro 1013 ps.

flocne cyMMr.rpoBaHr.rfl BCex cKaHr.rpoBaHui.t 6rtna HaiiAesa Ar.rcnepcr.rfl AJrrr
Bcero npocKaHr.rpoBaHHoto r.rHTepBaJIa, oKa3aB[rarrcfl paBHoit o :4,5. flony-
rreHHarl Be,l[qHHa 3aMeTHO IpeBOCXOAHT TeOpeTI,rqeCKyrO Aucttepctlrc O :3,5.
,[,,rx yuacrroB, rAe na6.urcAaeurrft o6rexr HaxoAurcq BHe noJrfl 3peHr.rfl, Ar.rc[ep-
cufl, oAHaKo, npHHHMaer 3Har{eHLIe, paBHoe 3,8, uro npaKTLIqecKI,I paBHo reope-
raqecKr.r olKr.rAaeMoMy. Cyruuapuaq cpeAHrfl AJrff BCex cKaHupoBaHlzft cxopocft,
crrera, xor,qa o6texr 6un BHe [or'rs 3peHH.rr, cocraBJrfler 277,3 4- 3,5 uutt-| ,

? 9 npeaenax HHrepBaJra flpoxoxAenug o6tex.ra qep$ rroJre 3peurlfl -295,3 -t- 7,0 .nutt-|. Taxuu o6pasou, HMeercq He6o,riuroii no.noxure.nrur,rii
e$$exr 2,3o. Tor xe causlft o6rexr Ha6flrcAancq s [9, l0] . Ec.tll ,qJrr p$yJrbrara,
[oJlyqeHHoro a [9], yqect ouru6xy, BHocriMyro rrpt{ Br,rqlrTaHr{H 

-c.ryuafiuux

coenaAeHLtft, orKJIoHeHrie or Qoua cocraBLIT 2,6o. Cne4oBareJlbHo, gaftAeusnii
HaMH pesyJrbral B o6qeu corJracyercs c noJryqeHHbrnr[ e [9] . OAuaxo H3MepeHHff,
[-poBe.qeHHbre Ax. @asIao [11], ne rroKaaaJrH Har'rr.rque xaxoro-.nu6o aQeexra.
Io:t - 

Bce nepeqrdcJreHHbre p$yJrbrarbr noayr{eHbr oAsorznsofi annapaiypori
(r tl0l HCIIoT'rb3oBaJrcfl nprlHIIHI HaKo[JreHua), ee napaMerpbr, a raKxe, no-Br.r1r4-
MoMy, ycJroBr.rfl ua6nrc4eHuft cyqecrBeHno pa3rur{ailNcl. flo eroft npuuuue
HenocpeAcrBeHHoe cpaBHeHHe p$yJrbraroB 3arpyAHr{Te.nlso. Ans noJryqeHHfl
6o.uee ua,qexHbrx AaHHbrx seo6xoAuutr ga.nruefiurae ri3MepeHr.rfl.

Bunogu

Pesmrraupyr, MoxHo cAeJrarb c,'reAyrouue BbrBoAbr.
l. Heo6xoallMo l{cnoJlb3oBarb Becb cBeroBoii norox qepeHKoBcKoro cBe-

qeHr4fl rr.a.Jr. or car\rbrx Kopo-Kr.rx AJrHH BoJrH ao 5000-6000 A.
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2. flpreuunxn cBera AoJrxHu o6.naAarr npneuHbrM KoHycoM c Q :: l0-8 cttcp.
3. flpe.qrapr.rreJrbubre p*yrrbrarbr na6.nrc.qennfi CP ll33 yKasbrBaror Ha

uelecoo6pa3Hocrb Aanlnefturux sa6.urcAeHnfr 3Toro o6rerra.
TenecxonuqecKue cncreMbr, yAoBJrerBopflrorqne npHBeAeHHbtM Bbrue rpe-

6oBaHrrlt, 6yayt o6ra4am o[T[MaJIbHbrMr{ c roqKn 3peHar noHcKa r{crorIHHKoB

Y'H3nYrIeHHfl naPaMer,aMH.
Anropu crarbH rronb3yrorcfl cfiyqaeM u 6aaro4aprrT aKaAeMHxa A. E. Ce-

BepHoro 3a noMoulb H Hnrepec x pa6ore. Anropu raKxe 6.raro4apHu B. A. flone-
Br.rKy 3a yqacTHe B u3romBJIeHVV H HanaAKe annapaTypbr.

Mafi 1969 r.
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AKAD,EMVfl HAYK CCCP
H3BECl11 fl

Tou XLIII
KPbIMCKOfr AC'TPOOH3 HqECKOPI OD CEPBATOPI{11

1971 r.

KOSOOI,IUHEHTbI y,IAPHOTO BO3EyXAEHt4fl
H yAAPHOII HOHI43AUlrl',l BoAoPo[A

P. E. fepur6ePr, A. A. KopoBqKoBcKaflt,0'II' KopoBsKoBcKlifi'

flpoeeleuo cpaBHeHHe Ko3OQutlueHroB yAapHo-ro Bo36yxAeHI.rq !l yAapHoil HoHHsallfilI

BoAopoAa, BbrqlicJreHHbrx no *ri..rrecxoii r6opilu [2] u no rBaHroBol\{exaHI'IqecKfiM Qopuy'
,rau.'orHoureHrrq coorBercrByrorrlgx xoe$$uur4enroB He IlpeBocxonat 1,5-2,5. Vqfirslean
npeHMyqecrBa aHaJIltrt{qecKLlx Qopuya l2l Il Ma,'IoLIHC,'IeHHocTb SKcneptrMeHra!'IbHblx

ainr",i, Ar,rq Bo36yxAeHAn Lt r{oHrlsauufi BepxHI.IX ypoeneii, qe,recoo6pasHo l{cno"lb3oBarb

.[aHHbre [2] A.ns 6o,rsxIl'lHcrsa acrpocpu:uuecKHx pacqeroB'

THE COLLISIONAL EXCITATION AND IONIZATION RATES OF THE HYDROGEN
Afo,us, by R. E. aruiiiii. A. A. Korouiahoushaia, Yu. P; K,o1ou!qhousllt:;flt.:"lI:
sional exciiation and ionization rates of hydrogen atoms calculated ln accordance to ine
;i;;.i;;i'iii;;iv'tit ,"a fy ul. quanturn _mechinical formulae are compa.red 1!". r_1tj::
of the corresponding values do nbt exceed 1,5 -+ 2.5. Taking into account the prelerence

.i iir. rr.frlicat toimut'aeiZl una the scanty ol experiment;l data on the excitation and

i"rlrrti"" 6i-tieti t.vets it is reasonable to'use the classical formulae in the most cases

of astrophysical calculations.

Muoroquc,reHHocrb Ko3osr{rlHeHroB yAapHofo Bo36yxAeHH q, Heo6xoAHMblx

A,tfl pacqeTa paAHaTIIBHOIO OXJIaXAeHHa ra3a' Helpo3paI{HOrO B r'II',{HHtlx, [O6y-

AH,,ra Hac paccMorperb LI3BecrHbIe cBoAKIl (cru. tll) 3rl'{x BeJII'1qHH C Ued'IbIo BbI-

6op, AocritorlHo Tor{Hoii LI no Bo3Mo)KHoCTl'I oAHopoAHofi I'I yAo6Hoii A,iIfl Maul{H-

urix BbtqHcJIeHIIfi cucreMbl xoaQQuqr'renroe.
Oruorueuus reoperur{ecKux r4 coorBercrBy}ouux 3Kcrlepl'lMeHTa,'rbHblx Ko30-

$uuueuron yAapHofo Bo36yxAeHun (u uoHl4sauuy) Agcrxralor I ,i'-2,5 paea.

ilo"*onony xoaQsrzuueHrbr yAapHoro Bo36yxAeHVg (v HoHr13auHI{) co Broporo

ypoBHfl 3KC[epHMeHTar'IbHO He OnpeAeJIeHbl, To AJIfl OAHOpOAHO(]Tfl C[CTeMbI

naparuerpon rnru 6yAeu IIOJIb3OBaTL,Cq ToJIbKo TeopeTI'lqecKHMH Be,'IuqHHaMlI

qin fi Qic.
Befirc, KuHrcrou u MaxBnprep [2], ucxoAr H3 KJlacclrqecxflx rpeACraBJIe-

HWir,, Aailg o6Uue aHaflLIr[r]eCKLIe $opNly,'Ibl AJ'Ifl xo:QQuUneurOB yAapHoro Bo3-

6yxgeuuaWfloH13a\yfi4.flocKo,'IbKyI]aCTooTAaeTcfnpeA[oIITeHHeBe.I[t{I,IHaN{
gi, u Qi", HarlAeHHbrM rueroAaN{, KBaHToBofi r\,rexaHuKH, ue,'Iecoo6pa3Ho cpaBH[Tb

KBaHTOBONIexaHHqeCK[e H Kr'laCC[qeCKHe OUeHKLI STLIX KO3Q$HI{HeHTOB'

Xauuep [3] aal Qopnyny A,rfl cyN{lrbl Z qrn[,, rcro'rlb3yfl pe3}r'lbrzrbl
n:2

KBaHToBor{exaHur{ecKrrx pacqeroB. flo,qauuuu 121 N'lbI noActlt'ITa,'1u cyMMy
I

Z Qruy,u.Orsoureuue cyl,,rl,rbr, Bbrquc,,reHHori no [3], K coorBercTBytollleli cyNIN{e,

* corpyauuxu cleuuantsoii acrpoQusuqecxoii o6cepearopnn AH CCCP.
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',4E-20 = 0,48.10-ro.

Bbtql{cr'teHHoir no [2], paBHo 1,0; l,l u 1,2 A,rrr reMneparypbr 4000, lb 000
u 50 000" K coornercrBeHHo. orsoruesus Ko3Q$ruueHroi yaipuoir uouuzauwl
Qy AJrs. rex >xe rer{neparyp no [3] u [2] coorsercrBeHHo paaHir 1,8; 1,1 u 0,g.

o6urap Hue KB aHroBoM exaH ur{ec Klr e p,acqerbr ceqeun ft 
' 

yAap Horo Bo36yxAe-
Hr.rfl co Broporo ypoBHfl Bbrrro,rrHeHbr MarKpu H MaxKupranou [4], Ho oHrl pac-
crIHTbtBa,'Ilt ro,lbKo nepexoAbr 2p --- n. tIIapaQ [5] Ha1re.,rr rror'rHbre cer{eHr.rf nepe_
xoya 2 -> 3. OruorxeHr.rfl roa@uuaeuroB qzr, noryr{eHHbrx c norr,rousro i5l,
x xoeQQuuueHraM qzp3, noayqeHHbrM no_[4], Nrir ucno,rtsoBa,'rH KaK nonpaBoqHbre
MHoxureJru A,qfl onpeAeteHrer Q2n no [4] c yqeroM nepexoAoB 2s--+ n.5ru roeQ-
Suuueuru TaKxe 6gtu corocTaBJleHbr c cooTBercTByroqI.rMH BeJrHqHHar\ril,
BbrrrrzcreHHbrMH rro [2]: lnn yKa3aHHbrx Tpex rer\rnepir-l,p orHorxeHHfl cyr\rM

2 qr, (x, - xz), Bbrqr{cJrenHbrx AByN{fl cnoco6aMu, oxa3a,rr}rcb panHsr 0,4.
r:3
0,9 u 1,3.

Ce.{eHag y4apHofi HoH:asat\Ltv. co BToporo ypoBHfl, Bbrql{cJreHHbre KBaHToBo-
MexaHI-IqecKU, 6ttnu Bsrrrbr Hs [6]; orHorxeHrrfl coorBeTcTByroxux xoe@uuueH-
To_B K Be,'rltqlrHar,r, BbtqHCJreHHbrM no [2], oKa3a,,rucb B gToM cJryqae panHu 1,7;
1,5 q 1,4.

Taxau o6pasona, xoeQQu{ueurbr yAapHoro ros6yxgeHHfl. H r4oH^saurl, BoAo-
pOAa' BblqHCJIeHHbIe B paMKaX KJIaCCHqeCKLIX npeAcTaBneHlzti, OTJrHqarOTCfl oT
coorBeTcTBylolll,ux xooQ$tlUueHron, Bbrr]HC,reHHbrx KBaHToBoMexaH11r{ecKI]r\r H
lleroAaMH, He 6onlue, qeM nyquple reoperHqecxiie cerleHgf oT,'r6r{alorcfl oT axc-
nepHr'IeHTa,'IbHblx pe3yr'IbraToB. 3ro o6crogTeJrbcTBo onpaBAbrBaeT r,rcnoJrb3oBa-
Hr{e A,rrf BCex 3Heprerr.{qecKIrx pacr{eToB K,'raccuqecKux $opl,ryn t21. B ra6nuqe
AaHbr pe3yJrbrarbr Ha[r]tx errqHcneHr.lri Be,[HqaH Qin LI Qrc n0 sTr.iNr Qopuynart
A,'IB JKa3aHHOTO Altana3oHa TelvtlepaTyp.

Mu 6naro4'apHtr l. A. Kosnosofi pJ. l.6yc.tancxofi 3a norvroxlb B Bbrrllrc-
JIEHIiIflX.
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SOOEKT OTPAXEHUfl B spyrITr4BHbrx 3BE3AAX

B. n. fpuHHH

Peurena 3aAaqa o HecrauHoHapHoM cBeqeHHH noJry6ecxoHeuuofl o.qHopoquofi cpe4sr,
ocneuaeuofi ToqeqHblM l.lcroqHuKoM H3JryqeHI]r, Mou]Hocrb Koropoto 3aBr.rcHT or BpeMeHH.
flpe,qno,raraercq, qro pacceHBarorqaq cpera npercraBr''rqer co6ofi nnocxonapa,'l,re,rrusrii
cnofi rasa, HaxoAgurllticg B cocrorHHH,'IoKa,'rr,Hoto repMoAHHaMr.iqecxoto paBHoBecrJfl,
,I ee onrllqecKue csoiicrsa He MeHflrcTcq c rer{eHIreM BpeMeHH. IIo,ryueHsr BeJrHqt{Hbr, n03Bo-
!'I'IrcUIHe paccl{HTaTb 3HeprHIo, oTpaxeHHyn cpeloii, lpu ,rrc6ortr 3aKoHe H3MeHeHHq CBeTH-
MocrH rorleqHoro HcroqHr.rKa L (u). B xaqecrse npHMepa paccMorpeH c.lyuaii, xorAa r{3Me-
HeHue cBerHMocttt 1., (a) cooreercrByer BbrcBeqliBaHuro onruqecxrl ToHXoro BolopoAHoro
ra3a IIpfi nocroqHHoIl TeM[eparype. Paccqurasor KpHBbre [3]reHeHLrr gHeprHH cyMMapHoto
I'l3ryqeHIr'{ EE (npalroro I.t3,lyqeHI-Iq BCIIb[uK]r r.r t{3,,ryqeHHq, orpaxeHHoro arlroc$epoii)
B npeAnoJroxeHr.rH, qro roqeqssrii HCToqHHK Haxo.qurcrr Kax BHe aruocQepr,r, TaK ri BHyrpH
Hee Ha onrl'Iqecxofi rny6uue nopflAKa eAfiHHubr. B noc,renHelr cJryqae Hd xpusoii H3MeHaHHr
Er lloxer HMerb Mecro noaropHr,rii MaKcHMyM 3a crrer,luQeysnoro H3,[yqeHHr. o6cyx4aer-
cg raKxe Bonpoc o6 r.rsN{eHeHl-ru uBera cyMMapHoto r.r3,'ryqeHnq.

THE REFLECTIOU EFtrECT IN THE ERUPTION STARS, bY V. P. GTiNiN.- ThE
problern oI the non-stationary radiation of semi-infinite homogeneous medium lit bv
a point source, whose po$'er depends on tirne, has been solved. It i-s assumed that the scai-
tering mediurn is lPlane-Parallel gas layer in LTE state and its optical properties do not
changewith time. The valu_es u,hicl-r permit to calculate the energy ief Iected by the mediunt
at_ any luntinosity change law of the source have been obtained. As an example, the case
when the luminosity change I (rz) corresponds to the irreversible recombination oi an
optically thin layer of a hidrogengas at a constant temperature is considered. The energy
change curves oI total radiation Er lthe direct radiation of a flare anrl the radiation reflec-
ted by the atrnosphere) rvere computed assuming that the point source is both outside and
inside the atntosphere at an optical thicl<ess of an order oi unit. In the case of the source
being inside the atmosphere a second maximum can take place on the curye of EE change
due to diffuse radiation. The colour change of total radiation is considered too.

flpu noaa.rreHr.rr.r Ha noBepxHocTr.r sBe3Abr roprrrero ptcroqHuKa (acntruxra)
qacTb Lt3IyqeHI,Ifl IpHXOAAT K Ha6,TrOAaTe[]O HenOCpeACTBeHHO OT HerO, a qacTb 

-TOC,IIC AIrQQy3HoTo oTpaxeHufl oT aTIvIoCQepbI. B3aHMoAeIiCTBae Ao[o,IIHIITe/,Ib.
Horo H3ryr{eHlIfl c Be[IecTBoM arN{ocQepbr nprrBoA].rr K rroBb[l]eHrzro reN,rreparypbr
ee HapyxHbtx c,'IoeB, HaxoAfxtHxcfl B oKpecTHocTI,I HCTOqHHKa, a C,treAoBaTe,rtb-
HO, K rr3r\,reHeHHro I4x ofirr.rqecKr.rx cBoficTB. o4uonpeueuHo npoHCxoAHT nepepac-
rlpeAeJIeHr.{e ro qacToraM IIot,'torrleHHoto H3J'ryqeHI4fl. Ec,,ra cpeAHee BpeNrf IIpe-
6rilSaHLIg KBaHTa B cpeAe r,IaJIO IIo cpaBHeHIiIo co Bper\,reHeN,r 3aNrerHoro r.t3lreHeH[fl
[O,'Ig I'I3/'IyqeHHf, TO [pI{ pacqeTe SHeprXH OTpaXeHHOTO LI3,Tyr{eHI..Ifl I\,IOXHO
TIPI.IHSTb, I{TO B CPCAE CYUICCTBYCT ,'IYq}ICTOC PABHOBCCUC. B NPOTUNHONI CJ'IYqAC
H eo6x_oAuMo p accMorpeH Ir e H ecraUgoH ap H brx fl poUeccoB Ail@Qya uu r.t 3,'r yr{ eH r.r fl .

Hs cxaeaHHoro cd'reAyer, qro ll3,rlyqeHr.re, orpaxeHHoe arN,rocQeporl, 
-Lt 

H3Jty-
qeHI'Ie car'loli BCIIbltuKIt Moryr cyuIecTBeHHo or,'tHqarbcff IIo cBor.IN{ cneKTpaxbHbrN{
cBoficTBaM. Kpoue Toro, cooTHoueHHe r\'rexAy Hrlr,ru l\,roxeT r\,leHflTbcn c rerleHr.IeNr
BPEMCHI,I. B CA9SU C 3TAN{ BO3HAKAET 3AAAI]A: PACCqI,ITATb KPIIBY}O H3NIEHCHI,If
CYMMAPHOII 3HePI}Iu ?I BL,IAe,'II,ITb Ha HeIi Te oCo6eHHoCTH, KoTopble o6f3aHbI CBoHM
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npoucxoxAeHr.reM H3ryqeHr,rlo, AflQSy3Ho orpalKeHHor,ly arMocQepoft 3B$AbI.
flpu srou I{3MeHeHHe co BpeMeHeM cBgrr{MocTII r.rcToqHuKa u ero pacloJloxenl{e
cqfiTalorcfl 3aAaHHbrMH. Peureuurc srofi sa,qauu lz locBrureHa HacToflIqafl cTarbr.

Cxo4nsre sa1auv B [ocrrleAHee BpeMs paccMarpllBa,rruca V. H. Muunsuu
I11 n Vl. E. llycru.rlHuKoM [2] npuueHureJlbHo K recHbIM 4nortHml 3Be3AaM.

B crarle [2] uHreHcuBHocrb orpaxeHHoro aruocQepoft us.lyueHl.Irl HaxoAE,'Iacb
nyrel\r peueHHf coorBercTByloqux crarllroHapHbrx 3aAaq. I4uuuu cJIoBaM[, [peA'
ro,rrara,trocb, qro B aruocQepe ocyxrecTB,'Iflercf ycrrloBlre JlyqucToro paBHoBecHfl.
B crarre Il] 6rr,ra peueHa sa,.a.q,a o HecrauuoHapHoM cBeI{eHHr{ o4uouepHoft
no,ry6ecxoueqHofi cpeAbl noA Aeficrsl{eM LIcTor{HHKa t,r3,'IyqeHnfl [epeMeHHoil
I,IHTEHCI,IBHOCTI,I.

3Aecr, TaK xe KaK B [1], ltu orpaHLIqIIMcfl cJlyqaeM, KorAa onrl{qecKlle
ceoficrsa cpeAbr MaJro MeHrrorcr noA 4eflcrnueu Aonor'rHr.rre"rbHoro I{3r'IyqeHHtl
(.ruueriHoe npu6,luxeHr.re). flo arofi npuuaHe pey,'Ibrarbl, noJIyqeHHbIe HHxe,
npllr,reHlIr\,1bI flHIUb K Cna6lurt BCIIbluKaM.

Kpoue roro, B Aa,rruetiureu ycJIoBHMcf cqllTarb, rITo pa3Mepbl ropflr{eto
HCTOqHI,IKa I{ ero paCCTOflHI,Ie OT IOBepXHOCTLI 3Be3Abl 3HarIHTenbHo MeHbIUe

ee paAayca. TorAa aruoc$epa 3Be3AbI Moxer 6slrr npu6.nkxeHHo saMeneua
rony6ecxoueqHbrM rl.rlocKonapar't,re,'tbHblM c,IIoeNI, a caNI HcToqHHK MoxHo cqH'
TA'Tb TOqCI{HbIM.

1. Bepontxocrb Bbtxo[a KBaHra Lts cpeAbl

finr peureu[r rrocraB.rleuuotl 3a1al':a Moryr 6url ucnolb3oBaHbl pa3nlrq-
Hbre MeroAbI Teopull HecTaulIoHapHoto nepeHoca I't3JIyqeHI'Is. O4uaxo B HaIIleM

cr'ryqae yao6no tacIIoJIb3oBarb neporruocrHuii NIeroA Co6oresa t31'
O6osHaquN,r qepe3 pv,v (r, rl, l) dtt dt aepoarHocTb roro, qro KBaHT c tlacTo'

roft v', norJrorrleHHbrfi ua onruqecxoft r.ny6uue r B MoMeHT BpeMeHI.I t:0,
nufiAer r.r3 cpeAbr B r.rHrepBa,rrax qacror or v Ao v t dv H BpeMeHI.I or I g,o t + dt
noA yrr'IoM arccos I K HopMa,'IILI B eAHHHitHoM TeJIecHoM yrne. Ecnu yKa3aHHa,
Be,rIiqHHa uaft1eHa, To no/'IHoe KoJIr{qecTBo gHeprl,t]I, H3JlyqaeMoe cpe4ofi no4
yr,rroM arccos T K HopMa,rirl B MoMeHT BpeMeHI{ I uepes rpaulruy t : 0, Moxer
6urr no,ryueHo nyreM rlHTerpr/poBaHufl:

E"(q,t):h, (r, n, t - t'1 L (nrtr!,'t') 
dt' . (l)

3Aecr L (.v', r, t) dv' dt dl - xo.ruqecrso )HeprHLr, np[xoArlqee HelocpeA-
cTBeHHo oT HcTor{HLIKoB cBera B HHTepBaJIe qacToT or v' ,4o v' { dv' l.t notJIoIIreH-
Hoe B uHrepBa,rre onrr.rqecKr.rx ro,'rul[H oT T Ao r + dt sa npouexyroK BpeMeHI{
or t ao t+dt.

To o6crogre,'rbcTBo, rITo Arfl BbIqtIcJIeHgfl uHTeHclIBHocTH I,I3JIIyI{eH}Ifl, Bblxo-
Agxlero r.r3 cpeAbr npu ,rrc6ux r.rcToqHr.rKax Ll3,rryrleHr{fl, rpe6yercr gHaHI,Ie oAgofi
u rori xe Qyuxunu pu,u (r, r;, /), rn.rnercr oAHLIM H3 ocHoBHbIx npeHMyIrIecTB
BepoflTHocTHoro r\{eroAa no cpaBHeHr.IIo c Apyrr.rN{u.

l*ns onpe4eneuufl Ber[r{HHbI pu,u (t, r;, l) rvru cocTaBI{M l.IHTerpa,rbHoe
ypaBHeHxe. A,rs aroro paccMorplrM uo4po6uo aJlel{eurapHufi axr paccesnllrl

Qoroua lr npe]r(Ae Bcero ocraHoBuMcs Ha npuqllHax, o6yc,ronl]IBaloq[x cpeAHIoIo

A,'I{Te,'r!,HOCrr npe6UeaHLl.fl KBaHTa B CpeAe.
Bo-nepaux, caerosori KBaHr 3arpaqlrBaeT HeKoropoe BpeMr HelocpeAcrBeu-

Ho Ha aKr paccerHus. O6osHar{r.rM cpeAHee Bpet\{fl, B TerIeHIIe KoToporo KBaHT

HaxoAltrcr B rlor,roulerrHor\{ cocTosHnr{, qepe3 I, u 6yg,elr crll4Tarb, 9To BepoflT.
Hocrb H3r'ryqeHar KBaHra B HHrepBaJIe BpeMeHI.t or I Ao t + dt paBHa

e-'/" d;t

r1

661

5 
,,' 

S 
d.r\n"'"

000

(2)
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Aa.rtee, cserosofi KBaHT HaxoAr.tTcfl B TeqeHHe HeKoToporo Bper\reHH B nyrT
MexAy paccerHr.{sMll. Bepoaruocrb roro, r{ro KBaHr 6yAer nornoqeH B r.rHrepBa-
Jre BpeMeHr.r or I 4o t + dt, 6yAer, oqeBr.rAno, paBHa

,-rfi, q;
(3)

Me)KA.
xoaQ-

aruocQep e 6o,'rrru[ucTBe cJryqaeB
e 4alrueriulertr N,rbr 6y4eu crlaTarb,

(5)

qro6u

(6)

3,4ecr ne"ulwua tr- cpeAHee BpeN{fl, [poBoAr.IMoe KBaHroM B nyrrl
AByMfl nocJreAoBareJrbHbrr\{u pacceflHr.rflMv: tr: llac, rge a - o6reuurrfi
$t-luueHr flor,rou1eHllfl, c - cKopocrb cBeTa.

Ou,egxn lloKa3brBaror, r{To A,rfl 3Be3AHbIx
HMeer Mecro HepaBeHCrBo Lllr. floarouy
ttro lr: Q,

Ilpe4no,roxr.rM Aa/'ree, uro aruocQepa HaxoAHTCr B yc/IoBr{flx drloKaJrbHoro
TepMoIHHaMLIqecKoro paBHoBecr{fl rz xoa$QrzuaeHr rrorJrox-(eHr.Ifl He 3aBHcr.rr
or qacTorbr. Torga BpeMfl l, paoHo cpeAHeN,ry Bpe\{eHu npe6ueaunr B nor,'Iou1eH-
HOM COCTOflHUII CpeAHerO LIaHKOBCKOTO KBaHTa.

O6oenaquu uepea l" (v', v) dv - neponrHocrb roro, r{ro KBaHT, nor,ToueH-
HHfi a qacToTe v', 6y4er 3areM nepe[3,'ryqeH B HHTepBare qacTor or v Ao v -l dv.
OlenugHo, qro B yc,roBr.iflx ,rrueftuotl sa1arLz orr"tocvre,'IbHafl BepoflTHocTb
nepelr3ryr{eHrfl KBaHTa s xaxorl-ru6o qacrore v He 3aB[crrr or qacrorsr v'
nol,IIOilIeHHorO KBaHTa H oIIpeAe,'IfleTcq floKa,'IrHoii rerrneparypOtl cpeAbl, T. e.

l, (v', v) :1,, (v')I, (v). (4)

Vs Qusuuecxux coo6paxeuuft c.ne4yer, qro Be,rrr.rqr.rHa 1,, (v) 4o,rxua
6urr nponopul{oHanbHa KoJrlrqecrBy KBaHToB c 'racrorofi v, r.r3JryqaeMbrx 3.rre-
MeHTapHbrM o6teuovr sa I cerc:

^ , \ r(v) R.,(Tl
/'r(v) - hv ---l,, .

rAe 8., (T) - Syrrxurq rl,rauxa.
Kpoue roro, Bepoflrrrocrb l" (v', v) Ao,rrxHa 6urr rroplrupoBaHa rax,

Bbrnor'rHfl,Tocb paBeHCTBo rror,'touleHuofi u rgrvqenrroft aueprufi, r. e.

l, (v', v) ff an : t,

qTO SKBHBaJIeHTHO npeAno,lo>xeHltlo O qaCTOI{ paCCerlHI.IH I.I3JIyqeHLIf. TOrAa
c yqeroM (a) n (5) cr'reAyer, qro

h,o, B,(T)I (v', v) : h, -BTn , 0)

rAe B (7) - r4HTerpaJrbHafl r.{HTeHCr.rBHocrb r.r3,{yr{eHr.Ifl a6co,rrcrso qepHoro
rerra npu reMreparype T: B (O : @lx) Tt.

Taxulr o6pasou, BepoqTHocTb Toro, qro KBaHT c rlacroroft v', flor,'IoqeH-
HHii e r{o\{eHT BpervreHr.r t : 0,6yAer nepeu3,rryrren B r{acroTe v 3a [poNlexyroK
BpervreHrr or I Ao t + dt, paBHa

L, (v', v) ,-tl" 4-, (8)

rAe l, (v', v) oilpeAe.rrflercx Qoprrly,tofr (7).
Or nepeueuHori I neperlAeM K 6espasnepuouy BpeMeHV il - l/1. u nplaueu,

r{ro rer\{neparypa T u Bper{fl l, ue sasncar or onruqecxori r.ny6nnu. TorAa c yqe-
roM (8) ypaBHeHHe, ofipeAe,rflrorilee Be,'rurrr.tHy pu,u (r, q, u), r{ox<er 6urs
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3anHCaHO B CJIeAyIOqeM BUAe:

f (r' E, (lr - t'l)dr'r

*\r-o ,",,, (i' , 11, Lt - u') d.u' . (9)

0

flpuHuuar Bo BHLIMaHrie, rlro corr'IacHo (7) l, (v', v") l' (v"l') : )' (v', v) X
x 8., (T)lB (T), rr3 ypaBHeHur (9) A,'Iq Bepoflr1ocrT pr't ('c, n, u) ror'IyqaeM

. hv' I B, (?nt

pu,"(r, rt. il) : -Ei;-,fr p (t, r1, a),

rle Qynxur.rfl p (r, q, a) pasua BepoflrHocrl'I BbIxoAa Il3 cpeAbl

KOBCKOTO KBaHTa H orlpeleJ'IfleTCfl ypaBHeHI',ler{

, ,'; ar'j
0

-L-u I 0n l_\to\ .d
0

-@

p (r, q,'a) : +r-; - "1 
+ S 

u. (lr - r' \) dt'

(10)

cpeAHero nxaH-

\rt-", (1' , t1, u - u') du' ' (l I )

(13)

(14)

( 15)

31ecn l, '_ aeponrnocrb BbI;11lBaHutl KBaHTa r1p1a oAHOKparHoN'I paccenHl{l{.

B AaHuou c,ryqae l,: 1, rlo3roMy Il3 ypaBHeHIlr (11) r Qopuy,ru (10) naxoArlu

1€F

zn\an 
S 
,, 

S 
p,,u (r, q, u) hvd.v : hnt' . 02)

flocre4nee yc.IIoBHe :r";r"r: uro arnoc$epa 3Be3AbI roc,re Bo3Aeftcreus Ha

Hee r.IcToqHr{Ka Ao[oJIHiITe,rIbHOlO H3.rIyqeHLIfl AO,'IX<Ha r{epe3 HeKoTOpOe BpeMfl

BepHyrbcfl B rlepBoHaqaJ'IbHoe sHepleTl'IqecKoe cocToflHl'Ie.' ho4craa,rrr nltpaxenre (10) s Qopuy"uy (l), no,ryuaeM, r{ro cfleK'rpaabHoe

paC[peAe,IeHHe BbIxOATIU{erO I,I3 CpeAbI LI3"IIyqeHI.If 6yAer n,IaHKOBCKI'IM C TeMle-
parypOfi 7 uesasficgMo OT C[eKTpa,'IbHorO cocTaBa fiaAapot11elo I'{3,'IyqeHIIfl.

3roi' erreoA no,rlgocTblo CoorBercTByer Halrl.IM rIpeAcTaB,'IeHI{tlM o Quauuecxnx
npoueccax, npo[cxoAflrrlt{x [pn paccegH]l{ LI3r'IyqeHI{tl, t,t ero MoxHo 6stno oxt't-

4irr :apaned. g 4antuefirueu B r.rHrepecax o6quocrn 6y4elu cqtrrarb, r{ro

B ypaBHeHHu (ll) X,< l.

2. BcnorrlorareJrhHble coorHo[Iegng

/l'rnnltul'tc"IeHl'lflQynxqfiI,IP(x,n'u)npwHeCJII{IIIKoN{6onlurux3Haqe-
Hr,rrlx r lI tt Mo>xHo I{cno,'Ib3oBarb MeroA [ocaeAoBareJlbHblx npr6"luxeuuft'
IlpUuexax 3TOT MeroA K ypaBHeHl{ro (11) A,'Ifl BepoflrHocrt4 p (r, 11, u), no,'IyqaeM

pa3,loxeHHe B BLIAe pflAa

p (x, q, u1 : ['e-' i ou(r, 11) (],a)4,
h:o

r1e xoaSfnuueHrbl d.p cBtl3aHbl N{exAy co6ofi coorHoIrIeHIIeNl

l-
c,a*t(x,n) : 76;5 S 

rr,t's -1t i*oG',1)dr', ao'(r,rl) : e-'1r11

llro xaCaercfl BepOaTHOCTH BbIxoAa KBaHra P (0, 1, U), rO A,'Ifl ee BbII{IICJIeHHTI

ytro6Hee HCxoAI{Tb Iae He,ruueftHoro [Hrerpa,ilbHoro ypaBHeHI'Ifl'

O6osHaql,tM

o (r, rl, 4 - + p (1, t, u).

,55



Kax 6u"ro loKa3aHo I/. H. Muuusrru [4], Qynxq[a o (0, .q, u), antarc-
il\ar,ctl aHaJroroM Qynxu,lu Au6apuyuaHa q (q, l,) anr Hecrar{HoHapHoro c,1y-qaf, yAoBJrerBopser ypaBHeHHlo 

u

or(0, 11, u): e-u + +rS ,#S.,0, rt,a,)o(0,p,u -u,)du,, (t6)
00

KOTOpOe raxxe \roxeT 6urr peueuo MeroAoM Iroc,rreAoBare,rrbHbrx npn6,'ruxeuufi.
rlpu arou Ana Q.vHxqr.ru <'l(0, 11, a) ntu rroJryquN{ c roqHocrb}o ro rvrHo)firrrer,rs
1,,14n pasno>xeHae (13), B KoropoN{ r<oaQQl{ur.reursr ap (0, l) 6yayr onpeAejrrrbcfl
II3 COOTHOIUCHHff:

h-r
aB (0, r) - 2 '! 

(a 
-j - lll i, (0, r) ar-i-r (0, r), eT)

rre

i',to, r1 : *rS#r* u a6(0, r) : 1.

gro6sl BbrrcHHrb qrurraa^nl, cMbrcJr Be,,rHrrr.rH, BxoAflrr.flx B pa3,rroxe-
uue (13), paccruorpHr\{ ypaBHeHr.re, onpeAeJrsroqee BeponrHocrb BbrxoAa KBaHra
H3 cpeAbr p (t, I) Ar'rfl crarlr{oHapHoro cJ'ryr{afl:

p(r,r) :+r-"n!*ir, (r-, f)pF',q)d^c'. (lB)

OuenugHo, uro QyHxlllltl p (r, q) rar<xe npeAcraBul,ta B BHAe pflAa

p (r, n): I i ?uupe(-c, t), (19)
A:O

the pp (t, l) - 
BepoflTHocTb roro, r{To KBaHT, nor,rouleHHblfi ga onrNqecxoft

1,'ry6uue r, nr,lfiaer n3 cpeAbr rroA ytJror\t arccos q K Hopr\raJrr{, ucrrbrraB no nyra
ft paccenHufi. IIpu orol{ corrracno (18)

p*(r,n):+i Er(lr- r'l)pk-t(c',q)dr,, (20)

Po (t, n) : I r-=,'. (21)

CpaaHznan Qopuy,rtr (14) u (20), Haxo4ul\,r, rlro

I re (r, l)
+n ctt (t, r'l) : .--E- . Q2)

C yuerou 3roro pa3,'roxeHr.re (13) npuHzMaer BuA

p(r,n,u):1")^uru(t,q)Qe(u), (23)
fr:0

rge Qp (u) du - BeporrHocrr, roro, qro KBaHr, ucntlrarruufi k paccenuuft,
3arparur Ha 3To Bpelvrfl, 3aKr'rlorreHHoe B r.rHTepBaile or u yo u I du,

',kQr (u) : |, e-u. , (24)



Hs $oplryau (13) c!'IeAyer, r{ro, 3Has Qyur<Uulo P (r,1, u, ?u) tptt KaKoM^-

lu6o o4Hola sHaqeHIrH 1"r, r,tbxHO JIeIKO BblqIlcnI'ITb ee Ang Apyrfix sHatleHI'Ifi l,
no Qopny,le

p(r,n,u,lu):{r-'('-*)p(",r,#r,r') . (25)

VXaSaUHSIfi npuHUHn nOAO6As, a TaKxe npeACTaBneHI'Ie BepoflrHOCTH Bblxo'

Aa KBaHra B Br.rAe pnla (13) 6u.nu HeIaBHo no.;lyI{eHblApyr.u-Y cnoco6otrt B. IO. Te-
pe6nxernr [5] (no-noBoAy coorHoueHut (25) or. raxxe [6]).' Orueruru bqe oAHo noJre3Hoe coorHorrreHue, BbrreKaloxtee I.{3 ypaoHeHua (20).

!,na eroro npoAuQ$epeHllupyeN,l (20) no I4HAeKcy k, cewrafl, qro ft Irteusercs
HerpepbtBHblrti o6f a'adrrl (n66,'re1lr'ee crpaBeAJIHBo, oqeBHAHo, rp11 e > l).
Ilpuuuuaa Bo BHuruaHHe, r{To

dp u-,
,i: PP- Pe-r'

nOJ'IyqaeM

oPn!:u'n\ + p'Fd : + i,,,, x - a' l) pn|', n)dr'.
0

vuHoxuu nocJreAHee ypaBHeH[e s2 g-@-h) !{ npor{HrerpupyeM no & or uy,la

Lo u c yr{eroM tpaHr.rrrHoro ycnoBr{, (21). B pe3yJlbrare nod'Iyr{HM I'{HrerpanbHoe
ypaBHeHHe, coBnaAalotqee c ypaBHeHIieM (ll) npu l,: I'

Taxuu o6pason,

(26)

p (i,r), u): Pp(t, 11) uPu k>l u u : k. (27)

C6oruoueuue (27) c"nelyer raKxe us Qopuy,ru (23), ec,rN yqecrb, rlro np11

a) I An @) x 6 (k - u), rte 6 (x) - O-QyHxuut fiupaxa.

3. Pesylrraru srt.{HcneHnfi

3saqeuus Qysxuur.r o (r, rl, u) tpu X,: I g,ra 0 ( a ( l0 u pnga 3Haqe-

sufi r H q AaHbt s ra6n. I s 2. Bstqgc.neHtts 6u,ru nlrnOJIHeHtl Ha MaIxlIHe

ESCM-3M Bsrquc,lHre,lbHoro ueHrpa Jleuuurpa4cxoro yHHBepCHrera.

Ta6nuqa t
OyHxqur o (0r q, u)

0,0
0,2
0,4
0,6
0,8
1,0
1,5
2,0
2,5
3,0
3,5
4,0
4,5
5,0
6,0
7,0
8,0
9,0

10.0

0,100
0 ,839
0 ,705
0,593
0,49S
0,421
0,276
0,183
0,122
0 ,831
0,573
0,402
0,289
0,21.1

0,121
0,767
0,529
0 ,391
0,306

0,100
0,86 2

0,745
0 ,645
0 ,560
0 ,488
0 ,349
0 ,255
0, 189

0,143
0,111
0,874
0,702
0 ,575
0,4M
0, 299
0,232
0,186
0 , 151r

0,100
0,874
0,766
o,674
0 ,595
0 ,526
0 ,391r
0,301
0,234
0,187
0,152
0,125
0,105
0 ,898
0,679
0 ,535
0 ,435
0, 362

o ,308

0,100
0,879
0,774
0,685
0,608
0,54r
0,412
0 ,320
0,254
0 ,206
0,170
0,t43
0,t22
0,106
0,818
0, 658
0,545
0,46L
0 ,397

+t
0

0

0

0

0

0

0
0

0

0
0
0
0

-l
-l
-1
-l
-L

+1
0

0

0

0
0

0

0

0

0

0

0

0

-1
-t
-l
-l
-L
-1

+1
0

0

0

0

0

0

0

0

0

0

-1
-t
-1
-l
-L_L

-l
-L
57

+l
0

0

0

0

0

0

0

0

-1
-1
-1
-1
-l
-l

-2
-,,

r, : 0,10167 0,40838 0,76I)77 0,98014



Ta6,rurIa 2

Oyuxqnr a (r, 11, u\

r :0.101671

r :0,5 r : 1,0

0,0
nc
0,1
0,6
0,8
1,0
1,5
2,0

3,0
DE

4,0
4,5
5,0
6,0
7,0
8,0
9,0

10,0
;:;; _; 

I

0,55 -31

0,73 -2
0,13 -1
0,17 -l
0,20 -1
0,23 -l
0,25 -1
0,27 -l
0,27 -l0,26 -1
0,2/+ -l0,22 -1
0,20 -t0,{8 -l
0,16 -10,13 -10,10 -10,82 -2

lo,zo o

1 
0,28 0

0,27 0

0,26 0

0,25 0

0,23 0

0,21 0
0,18 0

0,16 0
0,14 0

0,t2 0

0,11 0

0,94 -1
0,83 -1
0,65 -l
0,52 -t
0,43 -l
0,35 -1
0,29 -1
r - L,-c

0,25 -l
0,31 -r
0,36 -1
0,40 -1
0,44 -l
0,47 -l
0,53 -1
0,57 -1
0,59 -1
0,60 -1
0 ,60 -1
0,59 -10,58 -1
0,56 -1
0,50 *1
0,1*4 -L0,37 -1
0,30 -t0,23 --1

0,15 0i
0,12 0l
0,10 0l

0,52 0
0,1+9 0

o,t'1 o

0,45 0

0,42 0

0,1+0 0

0,35 0

0,3r 0
0,27 0

0,24 0

0,21 0

0,r9 0

0,17 0

0,8i -l I

0,71 -l I

0,61 -11

0, tt 0
0,14 0

0,14 0

0,15 0

0,16 0

0,16 0

0,16 0
0,16 0
0,r5 0

0,15 0
0,15 0
0,14 0
0,t4 0
0,13 0
0, tt 0
0,98 -1
0, 83 -10,63 -10,51 -1

0,60 0
0,57 0

0,54 0

0,52 0

0,49 0

0,47 o

0,4r 0

0,36 0

0,32 0

0,28 0

0,25 0

0,23 0

0,20 0

0,18 0

0,15 0

0,12 0

0,tl 0

0,91 -1
0,79 -1

0,5+ -4
0, 26 -2
0,49 -2
0,67 -2
0,82 -2
0,96 -2
0,12 -t
0, 13 -r
0,1lt -l
0, t4 -1
0,11r -1
0 , {./+ -10,13 -10,12 -10,11 -10,95 -2
0,82 -20,70 -2
0,60 -2

0,28 -3
0,57 '-3
0,tl -2
0, 16 -2
0,21 -2
0,26 -2
0,36 -20,44 -20,51 -2
0,57 -2
0,61 -2
0,64 -2
0,66 -2
0,65 -2
0,64 -2
0,59 -2
0,5c -2
0,40 -2
0,33 -2

0,86 -1
0,92 -1
0,96 -l
0,99 -t0,10 0

0,r0 0

0,10 0

0,10 0

0,9,3 -1
0,91 -1
0,89 -1
0,83 -l
0,78 -1
0,72 -l
0,62 -10,53 -1 I

0,16 -r I

0,39 -1 I

0,31 -1 |

0,27 0

0,27 0

0,27 0

0,26 0

0,26 0

0,26 0

0,2't 0

0,23 0

0,21 0

0,20 0

0,19 0

0,17 0

0,16 0

0,15 0

0,13 0

0,11 0

0,96 -1
0,83 -1
0,73 -1

0,36 0
0,36 0

0,35 0

0,34 0

0,31 0

0,33 0

0,31 0
0,29 0

0,27 0

0,26 0
0,2,+ 0

0,22 0

0,20 0
0,19 0

0,t7 0

0,111 0
0;r2 0

0,11 0
0,97 -1

t:2,0

0,0
0,2
0,1
0,6
0,8
1,0
1,5
2,0
2,5
3,0
3,5
4,0
4,5
5,0
6,0
7,0
8,0
9,0

10,0

0,39 -6
0,12 -2
0,22 -2
0,32 -2
0,40 -2
o,!+8 -20,64 -20,17 -20,85 -20,91 -20,s4 -20,95 -2
0,94 -20,91 -20,85 -?0,76 -20,62 -20,50 -2
0 ,39 -2

0,r,r 0

0,22 0

0,22 0

0,22 0

0,22 0

0,22 0

0,22 0

0,2t 0
0,21 0

0,20 0

0,20 0

0,19 0

0,18 0
0,17 0

0, 15 0

0,13 0

0,11 0

0,9c -1
0,7 L -l

0,7 t+ 
-2

0, t1 -1
0,14 -1
0,17 -1
0,20 -10,22 -L
0,28 -l
0,32 -10,35 -1
0,33 -10,39 -10,4t -r
0,41 -r0,40 -l
0,39 -1
0 ,36 -10,30 -10,25 -10,21 -1

0,72 -l0,77 _l
0,81 -t0,85 -1
0 ,89 -r
0 ,92 -1
0, gg 

-10,10 0

0,10 0
0,11 0

0,{{ 0
0,11 0
0,10 0

0,10 0

0,r0 0

0,85 -1
0,72 -l0,59 -1
o ,1r8 -1

0,13 0
0,13 0

0,r4 0

0,14 0

0, 11r 0

0,15 0

0,15 0

0,{5 0

0,15 0
0,15 0

0,r5 0

0,{5 0

0,15 0

0,1,4 0

0,13 0

0,12 0

0 ,99 -10,81 -r0,65 -1

B ra6,r. I npuae4egbt (c roqHocrbro Ao oAgoft-AByx eAr.rur{u fioc,,reAgero
3HaKa) 3Haqeur{fl Synrqrlr ro(0, rl, u), Lilg HaxoxAeHr.rfl Koropoft Hcrro.rrb3oBa-
JIOCb_ coorHouleflr{e (17), npuuerrt qr{c,rreHHoe r.rurerpflpoBaHr.re B (17) npoao4fi,rrocb
no @pMy,'re laycca c BoceN{bro y3,raMa.
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flpu ull ans Qyuxuuu (l)(0, n, u) usaecrHo [7] acuunrorHqecKoe Bblpa-

XCHIIE lr-
o (0. n, ,t = + l/ + r1P (r1, t) z-'l' , (28)

no KoropoMy oHa MolKer 6slrl nerxo HafiAesa'

Cle4yer orMeTllrb' r{To BbIql'ICreHHble 3Aecb 3HaqeHur QyHxrr'r'rrz ol(0' q' a)

Morvr 6rrrs raxxe ,.nororourHbl rpr lr : 0 u tz* 0 (u: tltr), raw xat<,

;;;;;#'i;1,'"'rtot ;;il"t o(0, r, a; tr^*t vAoB"rlerBoprer vpaBHeHurc (16)'

Ans Apyrux suaqeHl'Ifi t'QyHxulla ro (r, rl, a) nrtuucnR'Ilacb tto Qopt'ty-

,u* [a; ,lt+1 ,, npru.a"r, s radn.2. Cpanubuue pe3y"ibraroB nnuuc'ueuuft npn

, : b, uorrio,rue*rublx AByMff cnoco6auu, IloKa3blBaer' rlTo ToqHocTr'j noc"IeAHHx

Brjguc,{€HrIri HecKo,rIbKo xyxe II cocTaBJIfeT npu6,lasrreilb:Ho 2-5%.
- 

rlpa 6o;rlu-tl'tx 3HarleHI'Irx x Lt' u LItr Syuxuuu o (r' r.l u) uoxHo raKxe rIoJIy-

qrrrb npocrylo acl{MIlrornl{ecKylo Qoplr1V^']V' A'uq eroft ue'IIH Bocno"Ib3yeMcx

creAynuluM rpreMoM. Kar< nodasaHb'B [91' A"Ifl no"Iyqe"o 
"-6?1^ii!3.T.1?.ll;

CTPIKL HCCTAUI,IOHAPHOTO TIOJI'I I'I3''IYqCHI'If CJICAYCT 3ANICHI'ITb B COOTBCTCTBYIOIICI{

"ruu;orrpno,i 
sairre BeporrHocrb BLIxI{BaHlIr KBaHra }' ua I/(1 * s)' rAe

s - napaMerp rpeo6pasoaqYua JIan'naca' O6paqeHue nod'IyqeHHoro raKHM

o6paaoll npeo6pasosaH[q Ilan,la}a- ry peuaer IIocTaB,'IeHHyIO 3aAal{y.
^ B Aasuo\{ c,ryqae, cor.nacso [7], npil t ] I

34ecu

p (r, q.r) : .4 'i !;';' ,-^=

!
a :tsztr!d!#Mnl

ft onpeAe,lnercfl I'I3 YPaBHeHrn

-l-rnllf:r.2k l-R

flpouseeAeu e Qopuv"rax 129) - (31) sauenl' ]''-" i'l(l f s)'

Bo BHLIMaHITe, qro, cor"racno [9],

It nepexoAfl or p
lslKt w'r":

q (n, i) : (1 - ftq) s(q, t)

(t, n, u) x {yHr<qrau o (r, tl,
I

, (", r1, s1 : 1[3 tl - ftq (\")]

(2e)

(30)

uprr ll-Il<1,
u), srtecro (29) no,tYuaeM rptl

r1s (q, l) e-8",

(31)

IIpuuHuaR

ro (r, 11, s; : e-tlsa (t I 11, u) du, (32)

rrl (r, q, u) :
u> r. (33)

HecnrorpR Ha TO rrTo rro,ryqeHHafl Qoprry,ra cnpaBeA,'IllBa JI[llIb npu 6ons-

rrIHX 3HaqeHltfl,x tt, oHa .laeT LocTaTor{Ho [o'rlHoe IIpeAcTaB.]IeHI'Ie O XapaKTepe

r.aeo (ro)- [peAe,'IbHoe3Har{eHrieQyuxuur'r Xon$a: q (-) :0,710' k: {*'
pas,iaiaf Aani:e (32) B pfA no crerreHrlM s g 1rcflo,rlb3yfl I'I3BecrHbIe npaBI'IJ'Ia

onepautroHHoto Hcqr.Ic,'rerr"'ia*., uanpurttep,_[l0l), nocne HecJ'IoxHbIx npeo6pa'

sosiulrft npHxoAltM K acHMnroraqecxoil Qopul'ne

--gr2l4u I r' 3 tl \l
r1s(r1, l\+Lt-n(-)(l -t*-)) nprr'rll nt3_ ___-=-

2 yn
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IIoBeAeHu, Oyuxuau rrt ('c, t1, u). vls Hee, B qacTHocTrr, cJreAyer, qro rrpuu x rzl2 OyHxq,q o Aocrl{raer MaKcHMyMa,^a 3To 3HaqHT, qro BepoflTHocrbpp (r, q) raKxe MaKCHlraJrbHa npll h x, r2j2.

4. Cseqenile roqeqHoro HcroqHtlxa
Ilocne Toto KaK BepoflrHocrb p (r, n, zi) uaiigena, Bbrr{uc,rreHue no,rysofi

#ll"l"lii.j:1!.,^r):j_yroAsu{eii u, cpeaor, He npeAcraB,rrner 6o,rruoro rpyAa.
AeucrBure,rbHo, noAcraB"'rflfl Bbrpaxeure (10) nJrfl pt,r (r, n, u) e Qopuyrry"(i),noryqaeM

r4e I (t, a) - nonHoe Ko,rrlrqecTBo sHepralr, nplrxoAfluree HenocpeACTBeHHo or
I.ICTOqHIIKA B MOMCHT BPCN,ICHA ll IZ NOTJIOIqCHHOC HA ONTUqCCXOI1'"Y0,'",,,
e4uuauHrrfi [poMe]KyroK 6espasnrepHoto Bper{eHH

L(r,u): i L,1r,u1au.

(34)

(36)

Ecnu roqeqHlrrl ucrogsuK HaxoAHTCfl Ha He,oToporl onruqecxoft rny6uHe r*,ro, KaK HerpyAHo noKa3arb (cu., uanpnuep, [7]), 
-

L (r, u) : I t @) E, 1lr; - r l).

3Aecr L (u) 
- cBer,N{ocrL, roqeqHoro r{cror{H,Ka B r,ro*eHr BpeMeHH a (npe4-no/Iaraercfl' qTo LIcTo.rrHx.K x3Jryqaer H3oTponHo Bo BCex Hafipaa,reiraaxl.

rrpuueu, uro L (u): 6 (u)..@uauqecxu 3ro coorBercrByer MrHoBeHHoMy BK,rrrc-qeHHro HCTOqHr.rKa e4uriuuuofi l,rorr{Hocrr.r B MoN,reHr BperreHr.r u : o. o6osuauuu,
f",.:, _.lorfy19 3Heprulo, orpaxeHHyro B ororr c,'ryqae aruocQepor?, uepej
EO (I'I, U). E,CJIH TIOC,'IEAHflfl BC/IUqI,IHA I{3BECTHA, TO AJIff NPOASNO.TTSHOft CNC.
rr.rMocru. L (u) eueprta Eu (q, u) Moxer 6trrt'uafiIem nyra* r.rHretpr{poBa-
Hur ro Qopnyne

ncttr
E, (n, u) : *u-(.i 

\ 
L (u') Eo ( t, u - u, ) d,u,

flo4cran.uta (35) npu L (u) :6 (a) e Qoprry,ry (34), 4,ra Synxuun Eo
tIOTVI{ACM

Ea (q, u) (37)

flpo4uSQepe,rrupyeM ypaBHeHHe (11) np,_l, : 1 no nepeue'Hori u. Cpasuunat
roJryqeHHoe Bbrpa)KeHue c Qopuynof4 (gZ), HaxoArrrr

Eo (n, u) : p ("(,, n, u) + 
dP k-' 1' ul

unu c yqeror\r (13) npu l, : I
@

Er (1, a) : + ) o,, (0, tl) kun4.
K:L

floeropaa paccyxAeHu fl pa31eJra 2, gnn $yuxuuu Eo (n, u) MoxHo no,ty_qHTb coorHoueHl.Ie nolo6rt, aHa,rorr.rqHoe (25), H ficcJeAoBarb ee acHr\,rnroTH-rlecKoe noBeAeHr.reilpu u ) l, HO Mbr He 6y4eu Ha 3TOr\{ OCTaHaBT'rHBarbcfl.

(35)

: + i E, (l r- - t l) p (r, 11, u)dr.

(38)
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!,onycruu cHar{aJra, qTo roqequufi rrcroqHr.rK HaxoAr.rTcrr BHe cpeAbl

(r* :0). CoOrnercrsylouatt 3roMy cayqalo BepofrHocrb orpaxeHl'ifl KBaHTa

b'J(tf , 
'u), 

eHq6c,'IeuHax no Qopr,'y,r*'l (17) u (18), npeAcraBJIeHa s ra6n' 3'
Tarulr o6paeou, no Qopuy,'re (35) yu MoxeM rerrepb JrerKO paccql,Irarb

3Heprnrc, oTpaxeHHylo arllOcQepofi 3BeSAbI, npH ,lrc6ou 3aKOHe lI3MeHeHI'Iff

cBeruMocTI'I HCToqHHKa' 
Ta6,Tnqa 3

OyHxqran E5 (1, a)

I : 0,10167 1_ 0,40828 0,76?77 0,98014

0,0
0,2
0,4
0,6
0,8
1,0
t,5
2,0
2,5
3,0
3,5
4,0
4,5
5,0
6,0
7,0
B,O

s,0
10,0

0 ,964
0,840
0 ,73./r
0,643
0 ,564
0,497
0, 364

0,272
0 ,206
0, 159

0,125
0 ,997
0,810
0,669
0,447
0,358
0 ,281
0,227
0, ttJ8

0 ,20{
0,181
0 ,1 61+

0,148
0,134
0,122
0 ,971
0 ,783
0 , 

(i4r

0,531
0,441
0 ,378
0 ,321r

0,281
0,217
0,1 73

0,141
0,1 l8
0,100

--t
-t_L

-L
-t
-T

,
.)

t
,
,
,
,
I

,
,)

-,

0,251+

0, 233

0,213
0,195
0,181
0 ,167
0, t38
0,1r5
0 ,978
0 ,838
0,726
0 ,634
0 ,559
0,1$7
0 ,401
0 ,331
0 ,279
0 ,239
0,207

-L
-1
-l
-l
-1
-L
-1
-l .)

-2

-2.,

,
,
,
,
,
,

t

,
,

D

,
t

,

-,,
,

0,274 -l0,252 -t0,233 -10,215 -t0,199 -10,185 -l0,155 -1,0,132 --t
0,113 -t
0 ,981 -2
0 ,860 -2
0 ,760 -20,677 -2
0 ,608 -2
0 ,499 -20,418 -20,357 -20,309 -20,27t -2

B xarrecrse nplrN{epa paccnorprrM c,Iyqaii, KorAa

L (u) - (1 * i}.r)-'. (3e)

Vrasauusrfi 3aKoH r.I3NreHeH[rr cBerr{MocrH L (lz) coornercrByer BbIcBeqHBa-

Htrlo oflrHr{ecKr{ ToHKoro BoAopoAHoro ra3a rrpl] nocroflHHoll reMneparype Ie
tr paccl,rarpvBaJtcfl, P. E. fepur6eprou Il1J npurrrenlrre,rbHo K BCIIbIXIIBaIoULIM

3Be3AaI\'I.
B Qopuyne (39) ae,ruuuna p npencraB,lfler co6oii oruoureHlle cpeAHerc

BpeN{eH}I npe6lreauua KBaHTa B ToTJIOIIeHHON,I COCTOflHTtLT K XapaKTepHOMy
BperueHI.I BbICBer{r.IBaH}Ifl BoAopoAHoro ra3a: F : trlt".

Cooraercrayrcurue BbrqI{c.rIeHI{q 6lr,rIz strno,nHeHbl AJ'rfl 3Har{eHafi p : 0,5;
l;2;5 u npr.rBeAeHu ua rpaQxxax (Qur. 1) n au.qe orHolUeHur r LlHrerpa,rbHofi
3ueprr4r.r E (\, u), grzQQysuo orpaxeuHofi or arruocQeplt noA yr,'IoM arccosr.l
K HOpMa.[U, K 3HeprHH, l.ts.nyuaeuotl LrcTor{HHKoN{ B eA[HLIqHoM TeJIeCHoM yl,Ile
L (u)14x. llpuueu ro ocu a6cuucc or,'IoxeHo BpeNrfl, Il3MepfleMoe B eAI.IHHuax
xapaKTepHoro Bper\IeHI{ BbrcBer{I{BaHil fl BCrIbrIxKu: tlto:p u.

Ec,ur uapagy c rrHrerpa,'IbHoft cBerllMocrbro L (u) wanecrHo TaKxe cIIeK-
Tpa,rrbHoe pacnpeAe,'IeHlle SHeprulI, I,r3,'iIyqaeN,loii HCToT{HIIKOM, TO aHa,lOlI{rIHOe
oTHoueHr.re A"qfl KaxAoil qacrorbr r\{oxer 6urs Haii,leHo no QopN,ry,'Ie

B" (T) L (u)

'v-r BC) L'lu) (40)

61



/- V=0,98
2 V=0,76
3 - t7=0,*/

I
2

J

3

2

<Dlrr. I

flpu erou A,,Ifl 3HeprHH cyNr\rapHoro H3,rryrreHH.fl, T. e. npfllvroro 11n]oc oTpaxeH-
HOrO arMoc$epcfi, ur\reeNt

8," (q, u) : t';*') 
[l * r, (q, a)]. (41)

I,ls rpaQzxoa Qur. I c.le4yer, r{ro BKr'ra{ orpaxeHHoro H3rvqeHr.rfl B cyM-
MapHoe' KaK npaBur'lo He3Harll,ITeltHttfi B HaqaJIe BCr]brrIKH, CTaHoBIfTCf BeCbMa
saMerHbrM npu,-6o.nrruux 3HaqeHlrflx u H q, 1nusxux K eAr.rHuue. Tax, npu
F : l, T : 0,98 v t) : 2 oruouresue r x 1,2 u 6ucrpo Bo3pacraer c reqeHueNr
BpeMeHII. B.qauHou cflyrlae 3To Aor'IxHo nplzBecTLr K yMeHblxeHuro cKopocru [3Me-
HeHIiE sHeprur{ cyMMapHoro r.r3ryrleHr.{a E" (rl, u) uav,uuan c u x 2 no cpae-
HeHum c r.I3MeHeHHeM cBeTltMocrw L (r.r) cauoro HCTor{HHKa.

flpr'r 6o.rrulux 3Har{eHurx B orpaxeHHoe ]i3nyqeHue cHJrbHo pacrflHyro
Bo BpeMeHr.{ (ecau nocaeAHee r.r3MepflTb B eAUHuUaX XapaKrepHoro BpeMeHr.r
BblcBeq[BaHrrfl BcnbrrrrKu tu), *t ero BKJTaA B cyMMapHoe r{snyqeHxe cTaHoBr.rrcf
3aMeTHbrM Jrl.irxb rorAa, KorAa npflMoe a3nyr{eHue yxe npaKTr.Iqecx[ He Ha6.nrc_
AaeTCfl.

EcnH senH,Iuna p 6rusra K HyJrIo, To oTHorxeHue r ocTaercr npu6lusure,rs-
Ho nocToqHHbIM rloqr[ Ha BCeM HHTepBa,re [3MeHeHHfl 6.necxa (rcr.nrcuaa HaqaJro
ncnuurru). 3ro osHaqaeT, r{Tc B cpeAe B nepBoM npu6.nuxeuuil ocyuecrB,rflercfl
)cJloBHe IyTIHCTOTO paBHOBeCHf .

B npeAene npu p -+ 0, corracuo [9],

r :lpl(r, l) - 1. (42)

Ao cux nop peqb ru,ra o6 HHTerpa,rbHbrx Be,'ruql.rHax. !,,ra orAe,,rbHbrx yqa-
c_rKoB clleKrpa, KaK 3ro c,reAyer us Soplry,rsr (40), aSQexr orpaxeHr.rr rvroxer
6urr rupaxeH eule cu,'rbHee. Hanpuuep, ecJILr r{aKclrrr},N'r [3,ryqeHufl BCnbTLIINII
HAXOAI.ITCfl B AA,'IEXOM Y,INTPAQUO,IETC, A N{AKCHMYTI II;-IzHKOBCKOTO H3IYI{EHIr'I
c reMneparypofi snes4br Jrexar n nu4ulloii qacrrr crreKrpa, ro (Kaxyueecflr,
a,rr6e,(o cpeAbr B 3rolr c,'ryqae [,roxer 6url sanreruo 6o,llrue eAuHaur,r.

Crexrpa,rtubrfi cocrae cyMMapHoro l{3JryrreHr.tfl 6yAer raxxe rr3rvteHr{rbcfl
c rerreHlleM BpeMeHr.r. tr4cx,rrc.leuue npH 3To\r cocTaB,rrflIor ABa Cryqafl; 1) xor4a
CNEKTP BCNbITUKH COBnaAaeT C ndlaHKoBCKI-IM npH TeM[epaType T, 2) CTIeKTp
BClbtIrrKH npol.I3Bo,'tbHblfi, Ho BeJrurlr.iHa p nu6o 6iluexa K Hy,lrc, ,rn6o sHaqttre,'Iu-
Ho 5o.rylue eAI.IHuubr.

ouenu4uo, qro B Har{anrsrrri MoN,reHT BpeN'reHI{ cyl*rapHufi cnexrp 6yAer
coBn.aAaTb co cneKTpoM Tor{er{Horo ucTorIHLIKa, a npvt 6o,rtmux 3Har{eHl{ffx a
O-TT 6yACr nOI{TI.I B ToIiHocTI,I CooTBeIcTBoBaTb II,IiaHXoBCXoN,Iy paC[peAe,.IeHI-Irc.
(HanouHulr, qro nocToflHHafl cocraBrrrgroular H3,'ryqeHus cailofi sres4lr B cyru-
tr-lapHoe HsJryqeHxe He BKJrrOqeHa.) B paccuorpeHHor\r BL,rue nprrr{epe 3ro npr]Be-
Aer K ToMy, rrro cneKTp cyl,rr\,rapHoro H3,Iyr{eHr.{ff c reqeHr.leM Bper\{eHH 6yAer cra-
uoeurscg 6o,,iee KpacHbtu.
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flo4o6uuli aQQexr 6r,ln HeAaeHo o6uapyxen fl. o. gyrafiuoesrM_[12]

a B. E. Kynxe:rer,r'Il3l npu Ha6arc4euuu BCITbIxLIBa]oIII.HX 3Be3A. B [13] 6uno
BbrCKa3aHO npeAIIOflOxeHUe, qTO TaKOe H3MeHeHIIe qBeTa Moxer 6ltrr cSs-

3aHO C IIO'B,YIeHLIeM Ha IIOBepXHOCTLI SBegAbI AO[O,IHUTeJIbHOIO ]ICTOIIHHKa

U3nyqeHI.Ifl (rOpaUerO nArUa), Bbl3BaHHOrO I'I3r'IyrIeHAeNI Carr,tOfi BCnbltrlKI{.

I,lssecrHo []3], qro MaKcI.IMyM H3JIyqeHHfl BcnblueK y 3Be3A AaHHoro rnna
IeX(HT B KOpoTKOBO,,tUOsOfi O6,'IaCTu CleKTpa, B TO BpeMg_KaK Cal\'lu BCIIbIXI'{BaIO-

uI.Ie gBe3Abr npllHaA,'iexar K cneKTpaJIbHoMy K,taccy M, H,.. c,'leAoBareJlbHo'

Mar(clil\{yr{ Hx H3flyr{eHHfl HaxoArrrcfl B KpacHorl u uuQpaxpacs_ofi o6"[acrqx cner-
rpa. Taxlllr O6pa3OM, nOKpaCHeHI.{e CyMI\{apHOrO LI3JIyTIeHLIn 6yAer I{NIeTb MeCrO'

ecd'rlr HapsAy c aTr1M xapaKTepHge BpeMf u3MeHeHUs 6.neCxa BCIbIIIJKH t" 6ylet
Toro xe ropsAKa, rrlo u cpeAHee BpeN{g npe6brBaHgfl KBaHTa B 1O;,'IO1II,eHHOM

cocrffHHl{ l, (r. e. F ry 1).
Ouesuv Be,'ruLu.rHy tr. Enn 3Toro rocnoJlb3yeMcr coorHoLxeHH€M1 llor-llr{€H-

slru B. B. Co5o,'resrru [14]:

tt Et
1-:-v-r
L 2 tr2

rAe Er U Er- COOTBeTCTBeHHO Tenr'IOBaf I4 .iIyt{UCTaa 3HepIHI'I eAI'IHHqHOro

o6beMa arl:ocQepu.
B yc,rroBHfx,,IoKa,rbHoro repMoAI{Hat\{rtqecKoro paBHoBec]'Ifl uMeel\l

Er: Ez: aTa, (44)

rAe p, p 
- 

nJroTHocrb u NiorrleKy,{flpHbll.{ Bec BeIIIecTBZ, A 
- 

tlocTofHHaff I.I3JIy-
qCHIIfl.

floAcraerss 144) n (43), no,ryuaeu

tr3Rp
G:E 1rr" '

tLt __
' d.c v,pc

A TAK KAK

10 u3 (45) crleAyer

2 l, p''

,3RL
"L - 2ac xltTr

(43)

(45)

(46)

(47)

Ang ouenox BeJIHqI{H t,tr t, no (opl,ry,'iaru (45) u $7) 6u.nu ucno.lb3oBaHbl
p$yJrbrarbr pacqeroB MoAereli snesAHilx arMocQep [15, 16] c Ie4,@ : 3600"
u ycxopeHr.reM crir'rbr rflxecrH lg g : 4,6 u 5,0. flpuueu BCe napaMsrpbl, BxoAr-
ulrre B $opruynu (45)tt(a7),6pa"rucu Ha onrnqecKofi r"ry6uHe, paBHoIi e,(HHuqe.
B pesy,rrrare 6br,'Io uafi4eHo, qro ,nd'Ifl 3Be3.q AaHHoro cleKTpa,lbHoro KJIacca

trxS-:.5 uutt, a oTnorueHue trl tr= 106.- 
Lns cpaBHeHaq yKaxeM, r{ro coorBercrByroq}re oueHXI{ [l] ,u,ris arMocQepbl

Co,ruua Aarcr: \x 10 ceK H trltzx l}a.
,LI,a,ree, Hs Ha6,,rroAeHHiir uasecrHo [l7], qro xapaKrepHoe BpeMfl 3aryxaHufl

6,lecxa BclbrueK cocraBJlrer B cpeAHeM or I Ao l0 uun. C.[eAosarerruo, no xpali-
ueri uepe Ailflq,acThr BclbrrreK, BpeMeHa tru tu cpaBHLIMbr nO Be,'IIIqHHe, U esQeXr
orpaxeHLIfl A,IIfl HHx AonxeH AaBarb saN{erHstfi BK,IIaA B KpI.IBbre 6,tecxa, a raKxe
npI.rEoAIrTb K lr3r{eHeH[]o uBeTa BcrbrueK.

Orueruu eue oAHo c,rieACTBu e aroro eQ$exra: ec,'IH cneKTp roqeqHoro HCrotI-
HLrKa HrlreeT pexona6uHar{HoHHoe npoucxoxAeH[re, To Ao6aBneHI.Ie K HeMy I.{3,'Iy-
qeHr.rr, orpaxeHHoro aruoc$epofi a He HMero[Iero cKaqKa uHteHcltsuocrel?
a6nuzu 6a,rruepoacxoro npeAeJra, AoJ'rxHo npLrBecTI.I K yMeHbueHulo c reqeH[eM
BpeMeHH BeJruqlrHbr 6a,rrueponcKoro cKar{Ka cyMN,rapHoro Lr3ryr{eHus. flocJleA-
Hee, rax xe xax H r.r3rueHeHr.re uBera cyMMapFioro Il3JryqeHLrfl, 6yAer lrarcHMaJIb-
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Ho [pII fi x l. B xax4olu KoHKperHoM cJlyqae yxa3aHHbre Be,rrur{r.IHbi r{oryr
6uru ,rerxo paccquraHbr no $opuy,re (a1).

B saxrloqeHI.{e 3Toro p33{erTz c,'reAyeT 3alreTHTb, rrro KpHBbre 6,lecxa,
nocTpoeHHbre c yqeToM orpaxeHHoro arrurocQeporl ns,ryveur.If , He HMeIor 3ar\,Ier-
Hblx KaI{ecrBeHHbIx or,ruqnil ilo cpaBHeH}r}o c KpI{BbIMu 6necxa caMllx Bclbr[reK.
tr4saqe AeJIo o6cToxr, xorAa roqequufi plcrorrHr.rK HaxoAHrcfl Ha HeKoTopoli onru-
qecxotl r,'ly6uHe t* n car,toii aruocQepe. Coorsercrnyrcu{ae Bbrqr.rcJreHurr, Bbrrro,r-
HeHHble Ailtl pr!.a sHaqeuHfi T*, tloKa3blBalor' qro npH T* nopfAKa eAI.IHHubI Ha
xpnaofi r.r3r,reHeHr.rr cyrvm,rapHoli 3Heptfir.r E, (n, a) nroxer 6sno nonropuuni
r\{aKCr4Myr\{.

BenuqrHa cylruapHorl 3Heprr{r.r B AaHHoNr c,ryqae onpeAe,Tflercn no $op-
My,le

E" (q, u) : E (n, a) * '-E' ,-,.,n (48)

^ Ha Qur. 2 npe4craea'r€Hbr KpKBbre Ez Ans rx : 2 rr pflAa suaqesaii
F u n (suaueuua I re xe, qro H na Qur. l). Hanirune noBropHoro \,raKcrr-

ryryN1a, KaK HeTpyAHo iroHflTb, o6yc,ronneuo B AaHHor\{ cJryqae rpeNrfl npuqr.rHar\{u:
l) unreucunHocrb rlpgt{oro IIg,ryqeHufl. ocna6neH& B €-a*lr' pa3r Ho carvt I,tcrcqHHK
erqe BHAeH; 2) zxnay,4uSQysuoro H3,'ryqeHarr Bo3pacraer no cpaBHeHr.rrc co cJry-
qaeM, xotAa r*:0; 3) as 4auHtrx ra6,[.2 c.te4yer, r]ro BepoflrHocrb BbrxoAa
KBaHTa p (x*, 11, u) npu r* x 1B orrurlfie or p (0, ri, a) rroxer r[,terb MaKCH-
MyM nprr u + 0. B cuny ororo r\raKcnuyrrl 4uQQy3Ho nponyueHHoro H3,rryr{eHufl
(nonropurrfi N,TaKCHMyM ua xpuaorl H3MeHeHr.rr E" (I, u)) Aocruraercfl rorAa,
KOrAa cBeTIIIvtocTb CaN,tOrO ECTOr{HIKa yxe N{a,Ia.

fi,nx r*, 6twtzt<ux K Hy,'IIo, nonropurtfi N,raKCIIN,ryN{ HNreer N,recTo TaK)Ke rrpr{
Ma,rlbrx 3Har{eHr.rrx r; (ncnuurra Ha Kpa}o Ar.rcKa sres4lr) . flpu 6o",rourl{x 3Haqe-
HIlflx T* ua xpuaofi EE ocraercfl ,,iHrIIb oAr.rH N,raKCI,IN,ryr,r - 3a cqeT AI.IQQyauo
I]ponyueH Horo l.I3,'ryqeHr.r fl .

B saxrroqeHue Bbrpaxarc 6.taroAapHocrb B. B. Co6o,rea1-, P. E. fepur-
6epry a H, H.Muuuuy 3a no.rre3Hbre coBerbr r.r o6cyxAeuHe ocHoBHbrx pe3y,.rb-
raroB 3rofi pa6orrr.
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AKAtrEMr4fl HA}K CCCP
II3BECTIIf

Tou XLIII
KPbI}lCKOH ACTP O O II 3 II I] E C KO I'1 O E C E P B-\ TO P II II

l97l r.

O BPAIIIEHHH 3BE3A TI{[A UV Cet

P. E. lepur6epn

J,evrtr cnoco6arttt - no Qorolrerplrqecxrrtl oco6eHHoctrlr 3BC3,r Ir no ulllprrrie 3]utc-
cuoHHoii ,rurrrtt I{, cnoxoiiHoii xporrocQeprr - ouerutBacrcl nepxrruii npe.tc.r cr(opocr}I
Bpaxterrrt, BCflr,rxlrBaiourx 3Bc3;1. Cxopocrl Bpautcrrur L\: Cet He npeBocxo_tttt 22 xt cer,
YZ C-\li - i)7 rx. ce,^;, r, .sin r EV Lac rre npeBbrrllaer 25 xt,cer, -{D Leo - 52 xt cex.

ON THE L\I CET TYPE ST.\R ROT,\TION, br,R. E. Aershberg. * The upper linrits of
the llarc -star rotational ,,elocities are cvaluated bv tuo nretlrods - fronr nhotontetric
icature-s of stars anrl on the basi-s of the rvidtirs oi tht'Ii., e nrissiun linc in the quiet chrorrros-
phere. The rotational velocity ol U\/ Cet cloes not excciri 22 linr,sec, \'Z C.\li-.:i7 I<nr.'sec,
the u sin i oi EV I-ac tloes not c)icee d 25 krrr,'-sec, .AD Leo - 52 lirn. sec.

@axrr,t Ita6,Trc,Ielllili II Hexoropble o6u{Ite reoperurlecKlle coo6pa}ieHgf
HaBOjlflT Ila NlblC,:Ib, tlTO BCIblxIlBaIOUllle sBe:l.Xbt Tlina UV Cet UOrrr O6.TaAaTb
3alleTHLIll BpaI{eHIlIerl . Tax, Kruerl11HCXItfi [1] rrarue,,r ]laJble IlepttOIItqeC1ine
KoJle6aHr.rfl 6;recxa V Hecr(o,rrbxxx dtUe-3Be3I ri rre o6rrap-vxii,{ nolo6}rbr.\ rioJe-
6auui y Iroplra,{bHbrx dM-:ee:I. Hau6oree npaBrlotto.lo6uunr o6lacrreHrre]t
3TorO flB,rIelrllfl KxreNIIilcKIIii cqliraer 3QqreKr Bpa[leHrrfl (3arlflrHeHHoii> :ee:1tr.
Pauee raKafl rtlxore3a o5cy'xga.lacr LI1'raiirronLru [2,| B ctsfl:i]r c a]ra.-rontqrrbrxtfi

Qororrerprruecrirnlll o(o6erirrocrrirru 3\iuccriorirroro KapJrrria HDE 234677.
Ia.ree, KBa3Ilnepuo:lurrnocTb BCrrrrrueri 3Be3.l. Turra UV Cct, o6trap\,irierrHylo
3u.r,prccolt [3] rr LI]'raiinonlru [4'l, rox<e \roxrro 06r,lcrrrr'rr, BparqeHrrerr 3Be3Abr
c aKTilBHori o6.racrlt<-r (lt.rtt o6.racrartrr), r.Ie rrpoilcro.1ffr' Joria"'rblrbte BCllbrrlrKI{
[5]. Haxoueu, ctleKTpaJbitbre tI pa:iuoacrpoHo]rrrqecxne ucc"rejoBarrrrJr BCnbnrr€K
sBe3,I, Tllna UV Cet AarcT BCe HOBbre AoKa3are.rbcrBa croJcrila 3rrrr npoueccoB
Ha 3Be3lax c cOJlreqIIbrNIll xpONOC$epuurrtt BCrrbrrrKaltrl [5], r. e..larcr riOBbre
ap[\'IreilTLI B ]lO.rb3) 3.'rcr(Tpo\rarHlrrrroii npHpoJ,br BCnbruerrrioH erhrrrBrrocrr{
UV Cet-:eesl, xoTopal ts xoHeqlrolr crrere cBl3aHa, no-Brrfll)to\r\:, co 3Be3L-
Hbrlr Bpau[€rruc]r It]1.

LO cltx nop IIe npotO.iIIJllct XoJIItleCrBeHFIbie O11pe.feJeHIIE chopocreii
BPaUleuus Bcilbrxr.lBaroullix 3tse3J. Dorec r0fo, rrell3BecT]rl,r cl(opocrl BpaueHrrfl
KaKLIX-.rilcO r\\-XapAlrXOB, a COfCp)(aU1UeCfi B XO\iflU;lfrTIIBHbrX pa6Ora-r [7, 8l
cBe,qelrIlrr o cKollocTrlx BpauleHrla Tariilx o6:bexroB rrprI pacc\rorpeHIIrr oprrfrr-
Ha.,lL,Hbrx lrccJe,1oBaHrrri ue noJrsepxlarorcrr. B uacrosrqeii sarrerxe Ha octroBa-
HLIH {oroxreTpHrject{HX I.i cileriTpa.rr,Hbrr }tccJeXoBarr}rii o6ct'x,1arorc'l Bo3i\ro}K-
Hble CXOpOCTU BpaqeHLIfl Llerblpe.\ BCIlIrl\LIBaloxlHx 3Be3I: UV Cet, YZ CMi,
AD Leo ri EV Lac, Noropbre ceriqac norBepralorcfl Hax60.:1ee rruare""rbHo\ry
$ororrerpriuecKolr y r3)'qeHr.rrc.

UV Cet. f1o"r1'.1sHHt,e Jo Hacrorrrqero Bpe\reHri cnelirporpa\r\rbr UV Cet
}Ie no3BOirflIOT O(eHllTb CKOpOCTb tsparUeHlrq 3TOfi 3tse3/1br riJacclqecxrilr rreTo-
.(or1 IIo cneKTp)'frof.rlotrleHLIfi; rrpenflrcTBrreN J.-rfi ilo"r1,rrg11111, rrco6xo.lrr\lbrr crreK-
Tporpaxr\,r flB,rrr{eTCfl c"ra6uii nu.lrrrrlrri 6.recx snes,llr r'i 5,'rrr:,oc]'b aoJee flpxoro
xoNrnoHeHra L-726-84, xoropuir .rrrurb B peilKrre Hoqrr ),Aaercfl or]e.'iurL, Ha uleJu
c[eKrporpacpa or caxioii UV Cet. floarorrl' ocraercfl n),rbrlocEerrHr,r-\ orleHoK.
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Cxopocrn BparueHrrfl UV Cet Nro>xHo ouerrurb no $orouerpuqecxllM oco6eu-
HoCTfl\,r 3Be3AbI. B ruupOxUx ctreKTpa.]IbHblx [IHTepBa,rax QOror,terpuuecxOri CUCTe-

us tJBV cpeAHHe oTKJoHeuHr B pacnpeAe,'IeHxu 3HeprI'III lto clleKrpy dM-snes.l
OT paBHOBCCHOTO paCnpeAeJ'IeHIIfi CpaBHIITe,TIbHO HeBe.IiI{K14, Tal< 9TO Ollpe,l,er'Ifle-

Mylo no uBery B - V cnexrpoQoroNlerpltqecKylo rer'lreparyp"v Il3Jyqelll'lfl
r{ox<Ho cqrirarb AOCTaTOqIIO 6,lUSxOri K flpKOCTHOii reltleparype 3Be3Abl e Qoro-
Br.r3ya.rrbHoii o6.rlacrx clleKrpa. B ra6n. I npttnerleull UBera U - B u B - V
H rOTOKrr 3HeprI,I}{ c eAuHr.iUbr noBepxHOCrI.i a6CO.TII0TIIO qepHOlO Te.']a B pa3JIIrr-
Irbrx O6JraCTflx cucTe\tbt UBV npt pa3,IIuqHLIx re\,tneparypax. ilO"ll:1,lcb 3rIlNIrl

AaHHbr\rlI, no .B - 
y (UV Cet)- ,t 1"',9, ol{eHllBael{ T -- 2700'I(. 3la re,ru-

qHHa HeCKOJbtio I{rrxe aQQerirusrrOfi rertneparypr,r d115,5-3Be3,1bl Ilo LUI(a,le

!,xoHcoua L9l: T, (dMs,5)t 3000'K, rro, cor.racrro Br,lqlrcrerruul i{.v;lxil [10],
uKaJIa flxoHcoua 1,ll ,\l-:ee:.[ 3aBbluella npuillepllo rra 200'K'

l'a 6,r u q a 1

r. .r i

\ 1,1('l' )c 1 1 11y' (1'1d)', t1t:i c.tr). :i r;

2500
2(i00

2700
2300
r900
3000
3100

3200
3300
3/10t)

3500

l//r.lit
I ,'r!)

1 ,2(i
I,l(i
1 ,07
0,93
0,90
0,s2
0,7Ir

0'i r ,tii

l'71,0i;

1 ,97
I.S'J
l,sc
1,7;)
I . ti{i
! :ri)

r ,5:J

I ,'ti
1,/ll

I .,)ll

1r, l. !05

7,8.10;
I ,4. 10,

f ,:].10(r
3, 7 . IO',r

.r,S.!0 j

s,1). [0(i

I ,:i . l0;
I ,1). I 0;
2,7 . 10;

:],,!.10;

ti, 2 . l01r

{},1).10t
1,5.10;
l,:]l. l0?

:t,4. l0;
'/r, 1) . 10;

6,fJ.l0;
',1 ,4 . 117

1,:i.lc5
I ,7.108

1,0.10;
:1.0 . i 0;
lr. ll.i U;

r; ,0. i0;
s,2.10;
I.1.10'
i,;.10"
1 .1i . iir'
1.1r. Ii)'
;i,0.ic"

B ra6.'t. 2 .4atrtt clrororierpti.lCClille xapaKl epLICrllKli paccllarpllBae\ll)l\
BCrrbrxuBarourrx 3Be3;1. [1 i l, ilpu.relr a6c0,lI()illlre cl]erlixioc'til L 3 oilpeJ,L'"lellbl
rro tporo3.iictirplrrrect(rtu ri3ricpeHrrrr\r cVrr)iapilor-o 6.rtcctia o6ett-r Iioluroltetlr rec-
Irbtx rlBoliHl)rx ct.tcret\l . llocrio,,u,t<r' cnelirpa"tbtrbre I(.taccLr [o\uro]teur cttcrcrL't
L-726-B AB eecti\ra 6.rrr:lirr, To Jo.Irc c)'rr\n.iprroii cBeTrrNiocrlr cucre\u,r, l3,r\'-
r{aeNr}'rc ca\toii U\r Cet, rloil(llo oIlpe.leJ}tf i, II.} coorllouleri}1fl

1" lr' t-\rrr

- 

- 

L7, 1L-7!6-8AI3), (i)
I -r lti-"'''"'

npHrrexr A.1r1 3Tori ctrcrexltr ar/r . 0""5. B xorreqrrorr cLreTe rfororrerprluecKlrli
pailuyc U'ni Cet llo.'l!HaL'irl I1s c,]e;1],Hllllero BLlpaxellxrl:

16 1UV Crt)

Rir,, r;,
L,tl, ;-ti- '.\Jr I t\rrtr /' J.6.lrr:' r..rr10.0b(.1. \2)

I i., 87. (-7rrrr il 111 ,. qi.t,tr.

lll (r.1

rtef1J,lll)Ll_l]ll,.Bl'\T)(lr-.ttxqrtnfI.rattliattt1,;(i')-XpuBa,1
peaxux[ (toroMerpuuecKoii 06"lacrll .8.

Cor.lacuo ucc.ireroBarrrrqu q)'raiirroBa [5], xapat.lreprrbrii r:pe'rtettnoir ririrep-
Ba,rI rre;xll)' BCrilrrLUKaNIi Uf/ Cet cocTaB.laeT 4,4 ,ucu. Ec,rtt oro;xrlecTllllrL, erc)

c [epuoAoNt Bpaulerruff 3Be3jlbr tsoKpyr cr]oefi ocrr, ro cxopoerrr iToro Bpauleuutl
Ha 3KBarOpe 3B€3;tlrrr Ao,ilxrra cocTaB.rtflTb 22 xuicer;. Ecru ucrrrsrraE rpliocTua,r
re[,rneparypa 3aK,rrroqerra B rlpeJ.eJax 2700 -r 200- K, ro ]1.rfl cKopocrll Bpaulelllln
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T a6 t:E,ua 2

L B, epel?ct;

r_-726-3 AII
YZ CMi
i\D i,e,.r

EV Lac

0',36:l
0, 1 ti3

0,213
0, t97

1 , ;. 10es

I , B. l02e

6,7.10e,
.-r,0.i020

ro.:rYqaforcE BeJIIril.IIlbr or 15,{o 35 rcu,',cex.l{o r"'IaeHag HeonpeLeJeHHocrb B 3Tofi
ouerrrie cBfl:laHa, IioHeqtto, c oTolKl1ec'tB.iIeHHell -\apal(TepHoro Bpe\leHLI \Iell{Ay
BcnbtitiliaN{rr c flep[olo]r BpauleHHf 3Be3Abr. c OeuOi;i CTOpOHbr, Li3-3a Ce,'IeKI{i{lI
Ha6"rro,lerrufi rrari.leHHbrf, nepfioir 4,4 uttca uoxer 6otrt xpareu ucTriHHo\ty nepuo-
AY BPAUEIIUfl 

- 
I1TICHHO K TAKO}IY BbIBO,IY I,I CK":IOHflJHCb ABCTPA.TIII,iCKHE PAAUO.

aCTPOIIO}IbI, KOI,1A O5HAP)T}KI{JX IBE XIOIITIbIC BCNbIUKI,I UV CCt C I{HTEPBAJON'I

r,rer{ee 2 tnc 1121,- tt ror,Ia .,leticTtsurexL,ftarl cKopocrb Bpau{eHI.Ir \lo)Ker 6blrb
B rrerKo.'rbKo pa:,r 6o.luureri. c npl'roii croportut, ecrll Ha noBepxHocrrl 3Be3.IbI
HaxoluiTcrl rrecKo,'rbKo aKTI{BHbrx o6lacreii, lAe npoHcxolflr BCnbllllKl'I, To AeIl-
cTBrTe.rrbrrarr ctiopocTb BpaueHurI llo)Ker 6slro a HecKoJbKo pa3 \lellbue IIplI-
BejleHuOi'I Bt ttte OUelIKu. BrOpOe [peAnO.lOxeHHe IIpe.ICraB"ilEerCf Qlrsl.ruecxg
6o.ree npannonojlo6Hbr\r, raK qro Be.IIltqlIHy 22 rcu,icerc cJe,rYer paccxtarpllBarb
cKopee KaK BepxHrolo rpallH]Iy cKopocrli BPaueuuq Uv cet.

YZCMi. @ororrerpHrlecKuii pa,[H\IC YZ Ci\Ii, oIrpeAeJeHHltii onrtcausutrl
Brrrure clloco6orr, cocrar,rfler 1,4. I010 cn (0,21R6). XapaxrepHblll Bpe\IeHHoi'i

I-IHTCPBA.II \IC}KI.V BCTIbIUKAXIH COCTAB,']flCT 6II5ON' [3], TAK qTO CKOPOCTb BPA.

IUeHutI 3Be3.1br flo.rlvqaercfl paBHofi 37 rcuicerc. Ho YZ C,\{i - 
oAHa LI3 rex

HelrHoflrx 3Be3L rI{tra UV cet, o ,qBolicTBeI]HocTLI KOTOpblx Hrllefo He u3BecTHo,

lo3To\r.y rrprl Bbrtulc,rreHr{}I ee QororterpuuecKoro pa.qI,tvca Be,lliqt'IHa f (Atrt)
ro-rrara.Tacb paerrori eAr.rHHlie. Ec"qu rxe crrHrarb, llro YZ CMi - 

Hepa3peueHHafl
lnor'irran, To ro.rvqeHllrrre :luaqeutia QorouerpIrqect{oro pa,ul}rca I'I cKopocTH
BpauleHnfl 3Be3]r,r Ao.rrxlrbr 6urrl yrruoxeHbl Ila Be.IlllqllHy [l (Anr)]/., xoTopzfl
l:ln Lm - 0 -:- 3"' cocTats,rflet 0,71-0,24.

I.rs tresaelcllNloro orpeAe,reHllfl BepxHero rpe-1e.la u sin i YZCMi ua
cnexrporpaQe KVAs peQ;rexropa ul\,1. aKaA. f. A. lllarina (3TlX) 6lt;rtr nolyueHul
cneriTporpalrrrlr grorl 3Be3lbr B KpacHofi o6"lacrtt; uctro"rlb3oBa"IIacb KopoTKo-

$oxy'CHaa Ka,'\repa c Aucttepurei 24 Liuu rt BbtcoKotIyBCrBure"IIbHafl acrpoHo\'Irl-
qecKarr rr,reHKa A 700 Kasaucxoro Sullla,la H14tr4XrrrrQoro. FIa rlerblpex no.IIv-
qeHHrrrx cneKTpofpaNnrax 6r,r,,ru npo$orolte'rpupoBaHbt gNtuccl.toHHbte .rluHl{lr Ha
B sBe3Arrbrx cneKTpax u no 2-4,rrrHHH HeoHa B cooTBeTcrBylourux cneKTpax
cpaBlreHi.rfl; JlIHHu ueotta elt6npa.rlucb 6,ru:xultu r H, no l.lliHe Bo.rlllbl I{ tlo
HlrTeHCuBrrocrli. B nptlHtlttrle Ha6,tIoAaeNIaf tuxpttHa ,rIU]{t.tll Il, Ha ypOBHe nor'Io-

Barilrotl gHTeucHBHoCTII onpeAeJIfeTca LIHCTpy\leHTa,{bHblNl KoHT}'poll CneKTpo-

rpa$a, yurupeHxeNl irttrvu 3a cqer Lonnlep- H lllrapx-:SSexros u aQQenront
Ca\tOrrOr;'IOU-(€tlIIfl (eCreCreeuuaf IUupI{Ha "rIuHIlH H, npeHe6^'e;KtlIlO rla,Ia).
IIOCxO"rsxy, KOHTVpbt ,IItiHHH H, lr tleOua Ha ilO,lyqellHblx C ileKTpol.paiul''lax He

utreoT 3aN,reTIIbtx KpbtJbeB, tIIICTpyN,tettra,IlbHoe !uiuprgHra .llllllll.l [1,. yuurlte a-

.rtoCb BLrgnrat{lte\t Ii3 KBaIpaTa rta6,,trctraertoii no,lyrrlttpullt,l JIlHull H, xeagpara
IIo,r\ru]uptiHbt uHCTpy\,teHrailbttoro KotlrYpa. I4cnpan.teuuble raKtlM o6paaou
no.r),urrprlrrbr ,rn*rnu Ho n cnerrpe YZ CMi cocrae,lfltor 1,0-1,4 A (ra6n. 3)'
Hu rennoar,re ABHIKeHI{.4, uu lllrapx-aQSexr B yC,'IoBufx xpor'roccpepul He MoryT

AaTb CTo,'Ib UIrrpoKuX ,,Iuttrii'I. AeiiCrnrtre,'IbHO, eC.rIII CqtlTaTb 3Tll IUupHIIbl qUCTO

Tefi.rroBbrMrr, To reMflepar)Ipa ra3a xpouocQepst Ao,II]KHa Aocrrtrarb 130 000-
230 000' K, .{ro nporrrBopeqnr cpaBHr{re,'rbuo Hrr:xoii creflerttt eo:6r'xgeurtx
3Mucctrouttoro cfleKrpa xporlocipepr,t. C lpyroir cropollbl, lllrapx-aSQeKr B yc,'lo-

Br.rflx xportoc$epr,l Aaer no.[YtrrrlpilllY Ho no xpaiineri N{epe Ha [o.r1ropa-ABa

74'n,0

13,0
1l ,0
ll ,5

l2,tt,L

11 ,4
9,4

10, 1



ngpqAKa BerrlIIqHHbI MeHblIe Ha6,tloAaeNlofi tl3] . Tax qTO OCTaeTCq OTHeCTI{

saiiAeHsue loJlytuuptrHbI 3a cqer !.onn,rep-e$Qer<ra npn Bpauellllli l{ rpIr MaK'

pOCKoiluqecKfix ABIIyeHI]sx B xpoMoc$epe ]'l 3a cr{er yuupel{}lfl JIHHI'III caMo-

nor,rouleHneu. He pacno.nafafl KaKfiMH-,'Ili6o cBeAeH[sMlI O XapaKTepe MaKpO-

cKo[LlqecK[x ABtIxeHfiii B xpoMocQepe YZ CMi ]I o ee oflrllqecKoii ro"Iqe B 
"ll{H}iH

Ho, lroxHo Jruixb orleHfirb BepxHfiii npeAe,'I cKopocTfl BpaxIeHI.Ifl xpoMocQ€pbl,

orHocfl 3a cqer 3Toro 3SOeKra ;clo [o,'r];ruupHHy JtlIIMfi; Ilat'tNleHbtuaf u3 HaiiAelr-

Hbrx flo,'ryuuptIH Aaer u sin i <-46 rculcerc.

AD ieo.'@orouerpnqecKufi paAuyc AD Leo, 
-oIP-eAq{SH-Hblii 

c noNlotll'blo

ra6,,i. I rr 2, paBeH 2,8.'1010 cil.H6 B oi,'ruqne orYZ CMi AD Leo - I'l3BecrHafl

Auoilriu .r.i.nnu [14, 15] . B crarle [14] npuee4eHbl 
-3,leNleHrbl 

op6urbl 3rofi

cr.rcTer\{br, [o,1yr{eHHbte H3 acTpoMeTpxr.recKHx H3MepellHft; H3 [14] C,'leAyeT, qro

Macca c[yrHuKa, Koropblfi eciecreeHHo oro]KAecrBt{Tb co BcflblxllBaroueili 3Be3-

aorl, cociaeJlfler 0,03h6. flo,larax Lm: 2 -:- 3"', ro"IllqaeNI R : 0,15 -+-

:0,10R9.
{rnrri o6pa3oM, Bcrrbrx,Baiorlafl 3Be3Aa B cflcreMe AD Leo no paAIIy'

CV It Macce oKa3blBaeTcf BeCbMa 6,rusNofi K CaM6ii UV Cet. K Coxaneuulo, CTa-

TvcTvKa ecnutuleNAD Leo He [o3Bo,'ll.i,'Ia troKa o6Hapyxl'ITb XapaKrepHoro flepllo-

Aa N{e}KAy BCIIbIIIKaN{H.

Kax"u Ailt{YZ CMi , repxuuii npeAe,l u sin i AD Leo 6u,l oueHeu IIo cneK-

TpaJIbHbtM AaHHbtM. l'lc n par,reu uafl 3a H HCTpyMeHTar'Ib Hoe yux peHue -[o,'Iyufl p I{-

Ha 3MlrccgoHsoit nuruii i{, u.n.*tpe AD Leo cocraB,rlfler 1,1-1,3 A,'rro coor-

BercrByer u sin i <52 rcltlcerc (cu. ra6,r. 3). -Cor,tacuo 
coo6lqeltl{}o Xep6ura,

txupuH;r ,'ruHr.{ii a6cop6UiaouHoro cfleKrpa AD Leo coorsercrBy]or u sin I {
<\5 rculce6; oAHaKo a6cop6UuonHblii cneKrp cgcreMbl AD Leo orpeAe,'lflerc'I
rJIaBHoil KoMnoHeHToft cucteuu, TaK rlTo yKa3aHHaf oUeHKa N'loiKeT Il He IlMeTb

orHorrleHl{g K Bcnbrxr{Baroueii 3Be3,u,e. 
Ta6nnr{a 3

l,l3NeDeHHhte noryuH-
pu unr 10.01 zr)

Hc 
| 
,,.,rr*

r).,/. A
3Be3Aa

YZ CMi

AD Leo

EV Lac

22.II 1969 r.
6.III 1969 r.

23.lII 1969 r.
26-llI 1969 r.
18.V 1968 r.
2.III 1969 r.
6.III 1969 r.

3.XIl 19ti8 r.

6

J

4
3,8
2

2,7
t
5

6,lt
5,6
5,2
?),4
6,8
5,7
5,3
6,0

4,0.),
2,9
2,8
4,0
2,6
,,)
J,,f

1,2
1,2
1,0
1,4
1,3
1,2
I,t
1,2

55

55

46
62
59
5lt
52

5/+

r80
{80
130

230
210

180

160
180

Ev Lac. onpe4enenHbrii c noMoxl.blo ra6,1. ! r_2 $orornrerpuqecKHri paAI'{yC

aroft sse3Abt'paee'lr'0,i2Ro.Ho EV Lac, KaK n AD Leo' nu4ulto' ABoilHar 3Be3-

A, itOt, rax qro O,22Rg -- 3to, BepofrHo_, B_epxHnn I-paHHUa paAuyca BCnbtxH-

;il,rl;ii 3Be3Abr. Kar< r-A,rq AD Leo, Aaf EV Lac se rpeAnpuHUNIaJII'icb 
',ol{cKll

xapaKTepHoro BpeMeHH6rO I4HTepBaJla MexAy BCnblIxKaMU, rOroprtii Mo)KHo 6L'IJIO

6g npeA[OJIo]KI.lTeJIbHO oToxAeCrBI'I6 c nepraoAoM BpaIqeHIlfl 3Toft 3Be3AbI'

Uo notr"anlre Ha6JrloAeHur EV Lac 171 .Aalor HoBbIe apryN{egrbl B no,'Ib3y lI4rlo-

Te3tr o (nflTHIlCTOCrIl) BcllblxllBaloueii 3Be3AbI: npn $oroa"rreKTpHqecKux Ha6',1rc'

a"nrr" B y/rbrpaoHofieTe 6bt,,I[ O6HapyxeHbl IIIaBHbIe H 3Haq]trer'IbHbie IIo

i'*nnr"Vau i.on"'6arrrg flpKocrl'I, npllueM BCIIbIIIIKI'{ 3Be3AbI npotlcxoAH"Ill BCerAa

B MrrHHMyMe 3TlIx [aaBHblx KoIe6aHHfr 6neCxa; BneqaTJIeHI'le TaKoBO' r{TO Ha

3Be3Ae cyqecrByer aKruBHarr o6flacrb (u.nu o6nacru) c noHuxeHHOIl reMnepaTy-
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poii (nrrHal), rAe u nporcxo.(sr BcnbrnrKir. Aua,rorirqHsrui a$Qexr 6sr.r o6uapy-
xeH.rr y U!^!^et npu;a6.rro4eH,flx e 1-;rsrpa0uoJreroBbrx ,,riuax Ilgl . Fr

Eute e 1960 r. ua lla,roruapcxonr peQ,re,rrope Brr,r.ou Ilg] norvr,r,, cneKrpo_
rpaMM\r EV Lac c Altcnepctreilt 9 Alun.' flo griuccrroirubrN{ ,qrlryE}r Boropo.Ia Ha
arori cnerirpoIpaNrMe r\roxrro oueHHTb u sin I {2i rc,u,rcerc. cnexrporDa;rrua
EV Lac., ro.qvqerrHar 3.xll l968 r. sa 3TIII c Aricrepcuefi24 L.u,u,,ri.r'oo.qe"
sr,rcoxnr'r npeAe.u: u sin i /-54 rculcerc. 3ror pe3\,",rbrar r{e Ao,.rx{e}r, oAHaKo,
HaBoAlirb Ha IIo,(o3peHlItl, r{To BCe .[epeqHC,rettHbte BLIue BepxHtIe tpailriubl
u sin i, no,ryqcuHbre'e Kpb6r)', ouru6oqno 3aBbrrrreHbr. [e,,ro e 1.o\{, qro Bctrbr-
tUEqHAq AXTIIBHOCTb EV LAC B NOCJ'IEATIEE BPEN,If OI]EHb BO3POC,TA ilO CPABHCHIIIOc 1960 r. [20], raK qro ecrecrBerrHo ox{r{Aarb ua Heli ce,iqac 6o.,ree norru}i,
xpolrocQepl'. r13.rr\rqa}ourlrro orrrrlqecxtr 60.qee ro.'rcrbre, r. e. 60.ree ,rrponire,
JIltHrltt. Kpcrre toro, Bu.ircoH rr3Mepfl,rr H., rr 6o.lee BbrcoKrre q.rreHbr 6n.nonr"poui
cxoli*ceprrrr, caMonot,,tolr{cHrre B Koropbtx aoo6u{e }reHbrue, uelr a H,.

Taxrrlr o6pa:onr. ur\{e,ouriiecf AaI{Hbre ilo3Bo,rrrror 
'TBepi*Aarb, 

riro cKopo-crll Bpa[lerlllr 3Be3A runa UV Cet onpe4e,'reHrro c\ruIecrBeHHo ]\rer.tblte, qetlI
cKopocru Bpaurelrr.lfl MO"{Orr)rx oB-sne:4; rro-BHArrNlOl\,r),, oHII lre flpeBocxoAfr
25-30 K,t'r,'ceK. Cor.nacuo [^ll, <<Qoror,rerprirrecxue) cKopocrrr Bpauerurfl aNrrrccr,1oH-
Hbrx riap.qrrrroa BD -,- 34" 106 (dx10e) u HDE 234 677 (rlK7e) cocrae.rnlor 1S
t't 10 r;vlcex coorBercrBctrtto. Ec.rrr )Ke ltpo3KCTparro.TrrpoBatl n.[asuoir xprinoii
xo,4 cpeAHeii cxopocru BpauIeHr.rq saea,1 r,laniroii noi.re.qoBare,rbr{ocrrr ^or 

G
uepes I( Ao r\{-:sesA, To, cor.rracHo crarncrrlKe t2ll, \-KpacHbrx Kap,qrrKoB c,re-
A]'er o)Krr,larr, cKopocrrr BparqeHrrfl ue 60.,Iee HecrioJbKr.rx rc.ulcerc.

fl rlr'6oxo 6,naroaape-r1 A. A. Boapuvxr-, p. KpaQrr., A. C.,rerre6axv,
7lx<. xep6rrrl' u fI. @. jyra_fiuony ,d ro.:re3Hbre coBerbr rr o6c-vx,leuarj3. A. BurprrqerrKo u f. H. Illapanonoit - 3a ro\rourl r pa6ore.

.\npe.'rr, 1969 r.
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AKAII.EM14fl HAYK CCCP
]13BLCTil'tKI,bIMCKoIIACTPooII3IIqECKoIIoDCEPBAToPIIII

Torr XLIII l97l r'

yJIyTJUIEHHE CnEKTpOCKO[l4qECKHX SJIEMEHTOB Y Cyg

3, A. BHrPsqeHKo

flo.lvqessr 26 Hoasrx usr,repeulri'r ;r.vucnoir cKopocrl't Y C"vg. Ottu ltcno"'lt goBallbl Bl\Iecre

a ,a.,.1ii,"iom,, t: I I _3] I.,rq ]r,rryqtxeHr.rq cneKTpocxonuqecKtrx 3.rreN{errroB cnoco6olt
HaglleltbtUttX KBa,{paToB. Vroquetrttlre IlaCCbl rt paIHyCbl xCNlrlollel{T ol{a3a'nIlCb paBHblI{ll:

llir - 16,40: !1.1, -' 17'0ei 9i1 : $i, : 5,970
Kparxg o6c1'k:aerct npo6.teua neperrerrrrocttt T-cKopocrlt. flo-elt.1tmort1I, nepeMeH-

HOCTT, ile no;lTBep/}i,laeTCtl .

TilE I]IPRO![,\1ENT OF TtIE SPECTROSCOPIC ORBIT OF Y Cve, by E' A'.V.itri-
inr',rno-.'- ZO 

"erv 
radial r:elocity rneasurerrents have been obtained. These data and tltose

of other authors g.erc used for the inrpror,errent of the spectroscopic orbit b-r'l^eTt square.

.niu.i.. anrL radii of cotnponents ar6 found to be: fi1 - 16,10; ll?: - 17,0O; 9tr:
: !i" : 5,970."The;i;n!e of .,,-r.elocity is discussed in briei. Its variability is not confirrned.

3arl,reuuaq CIICTeNIa Y Cyg u3yqa.[acb HeoAHoKparuo. O6ulupuyrc 6l]6.(li0-
rpaqlrrlo Mox{Ho Hafrrir e [4] . nocroflurlbrii uHrepec K- Ha6rtoAeHHflM 3roil cl{creMbl

cBfl3aH Co c,rIeA)'ruUrtMH 3aMeqaT€a'IbHbIMI,I ee CBollcTBaMI'i. Bo-IepBbIx, 3LeCb

Ha6.[rcIaercn spiu{euue J]t{HgIi ancllA c IIeplloAoNI 47,13 ro(a [5] . B uacrosqee
BpeNrq x3)'qeHIIe Bpaqel{14g T1IIHUI'i aIICHA - 

eAI]HCTBeHHblii CIOCO6 nO'lyueuux

cseAerurii o BHyTpeHHeNr cTpoeHu1r 3Be3A. Bo-eroputx, cucreMa cocronr II3 KoMiro'

HeHr 3Harlrlre,'Iblioii MaCCbI: 17,5 v 17,7 A [6] . Vcroii'lllBocrb II 3Bo,-I]orlufl TaKHX

3Be3.f ,BJrflercfi oAHoIi rt3 I{au60,'lee Bax}IbIx [po6,'IeM aCTpoQII3HKn [71. B-rpe-
Tbrr\, 6oJ,It,tuofl IiHTepeC ilpeAcraB,'1fleT HaliAeHHaf B [1] nepeMeHHoCTb Y-CKopO-
CTti. 3ToT Qaxr HyxIaeTCfl B [oATBepxAeHHX. B-qeTBepTbIX' CI{cTeMa OTHOCIITCfi

K aHoMa,lbHo 6ttcrpttll o6T,eKTaN,l lalaNttrxlt, II B CBfl3l{ C 3TI'1N{ [yTtl ee 3BOJI]O'

urrrl Nrofyr 6lrrl oco6uMu [8, 9].
IIoc;reAH11fi a1ailV3 C[eKTpoCKoIIl{qecKIIX 3,'leMeHToB Y Cyg 6r,rn cAe,'raH [11

B 1930 t. TaM r{crroJrb3oBaHr,r Ha6,.rroAeHunt43 [l0l (cnexrporpaMMbl 6llnu saHoso

lepeu3MepeHu) u opnrt{Ha,'IbHr,le Ha6,'lioAeHll! aBTgP?. Bce na6nroAeHl'{tl 6blJIII

pai6urur na Aea tit{repBa,la: 1919-1921 u 1929-1930 rr.- 14 o6pa6arbIBa,'I1'ICL'

pa3AenbHo. Ho rr:rresesIze co ]r 7 (Aonrora nepllacrpa H MoMeHT npoxo)I{AeHl'1fl
riepe3 nepuacrp) ti3-3a npeuecorIr JrHHrir] anclIA BH]ITpt{ KaxAoro [HTepBaJIa

He -yqtrrbtBa,tocb. B [2,3] ony6,ruronaHbl u3MepeHI'Ifl_ flyr{eBblx CKopocTe[
y Cig (19b3-1958 rr.), Noropne rpaKrr.rqecKu He o6pa6orauu. Haroseq,
B lE66-1968 rr. N{br rro,'ryqg,rru HoBr,re Ha6,'rrcAeHrir (ra6n. 1). Bce aro Aaer
BO3N{OXHOCTb flepeCN{OTpeTb CIIeKTpOCKOIIIqeCKIIe 3,'leN{eHTLI CUCTeMbI, qTO'

B CBOro OqepeAb, nO3BO,(uJIO 6ut yrouUUrb MaCCbl II paAuycbl KOMIIoHeHT' a TaKXe

r{cc.{eAoBaTb BorIpoc o [epeNIeHHocrl{ Y-cKopocrl{.

I . PeeHeHq crlexrpocxonltqecl<llx g,rIeMeHToB

A.[q Hcc,'Ie.(oBaHtiq cneKTpocKotrilqecKux 3JIeMeHToB 6u,ru rponeAeHbl cneK-

rpa,lbHbre Ha6,'uoAeHrf na 722-casruMerpoBoM peQ,'IeKrope o6cepnaropt,tu .c 419-
flepcHefi 37 Al u;t. Hcnontsoea,'Iacb 3Myabcuq OaO, OaJ, IIa-O u A-500.
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Ta6.rruua t
"rly uenaa cxopocrb, trfl/ccx Bepoarnax owx6xa, xulcex

IOruancxae
AHB

2439000+
404,264
1105,22

407 ,233
424,208
436,767
691,,524

738,302
743,288
749,361
891 ,663
892 ,660
907 ,654
941,569

,6Ll
9213,569

s44,569

| +r12
-9lt

-15

-8
-9

-19
-30
-38
-29
-31
-t7
-J6

-29
-7tt
-20
-18
-19
-26

-29_r)
-14
-16
-15--t
-30

+144

-191
+178

-138
-138
+218

-il 
I

-218
+t49
-265
-11
-2/tO.) r

j:|4
14

7

10

8

q

tl0
13

6
q

10
12

11

-L'

4

5

7

I
)

,
1+

,
L
.)

-82
-46

a

D

J

946,531

,593
947 ,528

,590
96{,533
977 ,490

,556
990,438
991,4t7

,441

Kt, rc-u/cerc

Ky x,ufcerc

i, K.ufce|

+171
+173

-257
-262
+195

-242
+16e
+150

-246
l-103

-243
-255

-268
-281
+92

+111

+120

-296
-281
+123
+e6

-278
+t%
+107

10

19

10

15
5

8

10

18

I
8

8

15

IT

t) , 11r

90

2409534,320

5

l4
8

I
8

6

1L

t7
8

6

7

L4

t4

-'Jl 11
1-254
+2r5

-285
-290

6

5

8

t)

IZsue-peruR r.r peAyKur{fl cneKTporpaMM npoBoAr.rJrr.rcb cnoco6oM, onHCaHHbrr\!
B tlll. Peay.nrrarlt [peACraBaeHbI B Ta6d'r. l.3lecr Bo BTopo]vr, rperbeM 14 qerBep-
roM croJr6uax AaHbr ayrreBbre cKopocrx nepBlrqHofi u rropuuHoft rounoueni,
a raKxe cKopocrb, olpeAer'IeHHafl IIo Mex3Be3AHbrM ,rIuHHflr,I KaJlbqilt. B cne-
Aylotlrx rpex croJr6Uax - BeporrrHbre ouH6K[r 3rr.rx CKopocreft.

flplr yrovHeHr.rfi cnexTpocKonrrqecKr.rx 3JreMeHToB Ha6,'r]oAeHUflM ]rg Il-3I
r.r nofiyr{eHHbrM SAecb npr.rAaBad'rr{cb paBHbre Beca. Te Ha6r}oAeHr.rfl, rAe ,'iHHrrH
KoMrroHeHr Ha cneKrporpaMMax c,'rr.rBalorcf, 6ouu or6po[reHbt. B [3] nepeasue-
peHbr HeKoTopbre cneKrporpaMMbr, ucrror'rb3oBaHHbre B [2]. 3aecs 6epercn cpe4-
Hee-[r3. Tex_I{ ApyrHx lrsuepeuufi. Bcero B HarueM pacnopgxeHr.rpr oKaSaJrocb.
no 114 Ha6flroAeHr.rri flyr{eBori cKopocrr.r KaxAoft rae xoMnoileur.

T a6tu\a 2

SleucHrlr Haqarrssre Vnyuuelluuc ?reuesrsr HaqalrHue I';: yvueuurre

24,t,8
235,9

-57 ,3

244,2+2,4
234,4 2,4

-57 ,5 1,t+

e

a, epa)
?, ro.r, .qHu

0,14010,00e
88,7 0 ,7
4,309 0,006.
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(DHr. 1. Kpunar fiyqeBbrx cxopocreli Y Cyg

Cnlomgaq n urpsxoBaq rHrrHlI - BbtqltcJertHble KpuBbre c yryqmeHHLrNru 3JelreHTarru,q"r, nepBucHol'l
uErc-puuHori KoMnoHeHr coorBercrtscHno. .1 - ua6rrcgeuur l9l9-1921 rr. Il]; : - Ha6,iloAeHffs 1929-
1930 rr. It]; a - Ha6nrcnerua 1953-1958 rr. [2, 3]; 4 - ra6rrcAeHus 1966-1968 rr. (3necb). Oasbr
orcqurbrBarorcq or rroMeHTa npoxoxACflufl 3Be3,q qepe3 nepuacrp. Bce Ha6ao,qexur cBeAeHbr x HacarbHoli
@orouerpuuecxoii 3noxe J.D. 2109534,320

B xaqecrse npeABaplrreJrbHbrx 6srnv ssqrrr 3JreMeHrbr, rrpuBeAeHHbre Bo
BropoM cro.n6qe ra6t.2. Be.nuquurr o u T orHocflrcfl K nepBoHaqa,nsuoit Soro-
Merpr.rqecKoft enoxe [5]: to: J.D.2409534,320. Arq xaxAoro Ha6,nrcAesns
orAeJrbHo Bbrqr.rcJrflJrr.{cb o : 90' + 0,06266.E, T : J.D. 2409534,320 +
+ 0,0005215.8, ru c HHr\r[ onpeAeJrfl,'rucb Be,rrrlqr.rHrr O - C. S,reueuru 6rt.nlr
yflyrrmeHbr cuoco6ou Har{MeHbrrr[x KBaAparos [12]. Onu Aagbr B nocJreAHeM
cro.n6[e ra6r,.2 BMecre c ]rx KBaAparr.rirHbrMu oruu6xauu.

B ra6n.3 npnee4eurl Maccbr H paAr.rycbr KoMrroHeHT B cor'IHeqHbrx eArrHxrrax,
BbIrILcJIeHHbre c HoBbIMIi cneKTpocKoluqecKl.rMu 3JIeMeHTaMH. OorouerpHqecKlle
AaHHbre 6H,rrl egstsr us [6]: cpeAHHe paAuycr,r 0,211 u i : 85"27'. Blrecre c BeJrn-
ulrHaMH [pHBeAeHbr rlx KBaAparr.rrrHbre oruu6xu. !.,rx cpanHeHufl AaHbr Be,'ruqr{Hbr
us [6], BbrqucJIeHHbIe co cneKTpocxonulrecK[Ma gJreMeHTaMH Lt3 [1]. Cor.rracrie
MexAy HHMH yAOBJIeTBOpUTeT'IbHOe, HO HOBbre 3d'IeMeHTbI OnpeAeAgIOTCfl C TOqHO-
crbro, B 1,5 pasa 6onrurefi, qeM crapbre.

Ta6,ruua 3

/,0

I

Macca I rz,;
CpeaHuir RarrVcl 6.30

Ha $rzr. I noKasaHa KpuBas r'ryqeBbrx cxopocreft Y Cyg. Bce ua6,rrc4eHna
cBeAeHbI K Haqar'rbHoii anoxe lo c,re.4ytou1urr,r o6pasou . kls ua6fioAeHHbrx 3Haqe-
g:afi a, BbItII.ITaJIHcb reoperr{r{ecKue 3Har{eHHfl .nyueaoii cKopocru, BbIqucJIeHHbIe
C YTYI{IXCHHI,IMI,{ 3JICMCHTAMI,I I,I TCKYIIIHMII 3HAqCHI,I,MI{ O N T. 3ATCM x 3TOI?
pa3Hocra npu6ae.na,rucs reoperr4rlecKHe r'IyqeBble cKopocru, BbrqHCJIeHHbIe

t7 ,7
6 ,30

16,4t0,3
5, e7t0,06

17,0t0,3
5 ,97+0 ,06
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TAK}KE C \"'IYIIIIIEHHI,INII{ 3JICI\{CHTAMII, IIO C OI LI T, OTHOCflUIUMIICfl K HAqA,'IbHOii
3floxe to. Taxan npolleAypa Aaer Bo3MoxHocrb HaHecrr] BCe Ha6rioAeHr.iq Ha oAuH
rpatpfiK.

Bce pa,qtt ua6rro,I.ettuli He rrNreror cr{creluarrrqecKux pa3,'ru.rufi. },lcxrro.{e-
Hrie npe.IcTaB,rrrtor Ha6.rrro4eulix 192 I t., rAe x).r{eBbre cKopocrrr aropuuuoft
KoM[OHeHTbl II]lercT 3IlaqlITe"IIbllble IIo,[O]KllTeJbHble O - C. C,teACretieNl arorO
:$QeNra flB"IIflercfl 3aBbrueHlre \'-cKopocrrr (clr. urrxe) .

2. I'lelreseHlre T-cxopocrr{

!,.u4 ttccnegoBal{ufl rtslteseHrrri )'-cr(opocrr'r sce ria6.,rroAerurs 6lrrrrr pa:6uru
Ha r{erblpe lp\:rllIbl rlo 3tloxe Ha6.lr-rAertHti tt s xaxiAori H3 rp]'tln 6lr,ta strqlrc,leHa
T-cKopocrb Nrero.lor{ [ralt\reHr,[rrrx riBaAparoB. Pc:r'rtrarsr npliBeleHbt s ra6n. 4
I1 noKa3allbl tta Qttr. 2. Brtecre c BC,IIIIqHHaNITT .faHbr liBaAparHr{}Ibte ouru6rlt.

Ta6.ruqa 4

CpcJHr, lrrorii Y-cxopocrr,, (.qc.I IIIc,ro ycr
]paBHerrtril

1920 , 
(l

1 L)2t),1

1 956 ,7
t!167,9

-/r9,11*2,8
-59,9+2,6
-59,9+2,3
-60,8J-z+,0

5u
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56

4L

Hs paccr,rorpeurrs ra6;r. 4 rr Qnr. 2 rrroxno cAe,'rarb c,rreA),lourre aJrbrepHaruB-
Hble ftpe.(IIO"[O;'l\CrlHfl :

a) y-cxopocrr cLtcrelvrbt He r.r3\,reHfercfl;
6) 1'-cxopocrb cttcre\'tarllqecr(II Yr'IeHbtuaercfl (rto a6co.trcrHofi BeJlrqrrHe

Pacrer);
n) 1-cliopocrn cricreMbr tr3N{eHflercs nepilo,qlrqecxrr.

_ BapuaHr a) uau6o,,ree ecrecrBeHHlrji. Ha6,lrcAenuflNr oH rre rrpo.rlrBoperln.r.
B raxot't^cJvqae pacxo,,t{AeHlre NIexAV Ha6,rroAeHlrflr1l , 06rrap},iKeHHoe- B [1]
(ua Sur. 2 eut na6,,trcAeHufl [oKa3aHbI xpyxralru), Nrox{er 6r,rrr ceqsarro c orx}r6-
KA\,Iu. OTN{CTIINI, T]TC Ii TAKONIY PACXO)KACHI,Irc IIPUBEJIII flO.rIOiK[TC,'IbIIbIC O _ C
ro,'rbKo Ha6rloAeurrir r13 t10l (nepeuarvrepeHHbrx B [11), nonyueHrrr,rx roJrbKo
e 1921 t. u rod'tbrio )'Bropllqllol'i xonnoriesrrr. Bogl,roxHo,3AecL, uNle.rla Nrecro
$usuuecxar Hecra6rrirbHocrb BTopr{rlHoii 3Be3Abr.

@ur. 2. tr4srreneHue T-cxopocru
co BperreHei\r

Kp-vxixu - T-cKopocrb, tsbrrrtrc"!cHHat
s Il], 'roc,{rr 

- HauH Brnqrc.rclur;
ccpToqKlt noKa3fnBaIoT KBa,qpaTtrqHbte
otrirr6Krr

'A2[ 3i +0 5! il 19/0 z.

Bapuanr 6) aKlKe He rrporrlBopeqtl-, Ha6,'I]oAeHIIsNI, uo QueuuecKll coBep-
[reHno Her]ouflTerr.,ll,rg noArsepxAeHHfl ero pea.rlbriocrli Hy]KHbI Aar'IbHeiiuue
Ha6,'rroAeHHfl.

A,rq ocYu{ecrB,'lelt}iq BapriaHTa o) Heo6xoluMo npeAilo,loxllTb cyxlecTBoBa-
HHe Tperbero rera. 3ro upe4noJlo)KeHue npoTuBopeql'lT Ha6,'IIoAeHltqN{. ,Il,efi-
CTB[Ter'IbHO, [\rCTb II ABI'i}KeHrIe ,'IHHIIII aIICl'lA II IIepeMeHHOCTb Y-CKOpOCTTI
BbrBBaHr,r Bo3\rvureHrrerr rperbero reaa. TorAa fieplioA ero o6palleHuq AoJ'IxeH
6srrr 195 nueir Il]. Cnequa,rbHbre Bbrr{HCJreHHr ua 3l{BX[, BbtIIo,'tHeHHbte rro npo-

/', K t1 /ce(



rpaNrMe roHCKoB neplroAa T-cr(opocrrr [13], noxasaJ'rr4, qro Hr.rKaKr4e flepuoAbr
B riHrepBai're or 3 go 1000 aueii He no.lrBepxAarorcfl ria6.rrroAeurisr,ru. Ec,ri.r [eprzoA
6o,'rrue 1000 lHeir, To Ao,,'rxillo 6r,trl :uaqltreJ'IbHoe ypaBIreHHe BpervIeHH, qro
He Ha6,nrcAaercq [51. Kpoue roro, nprr 3ro]{ N,Iacca rperbero reJla Ao,'IxHa 6utr
HacroJrbxo 6o,rsmoii, qro Ao,'r)KHbi 6rrt, ero np[3HaKrr B crleKTpe ci{creMbl,
a B cneKrpe HeT HrrKaxrix nplr3HaxoB rperreir 3rBe3Abr. Taxun o6paeonr, saH6o,ree
BepoflTHbrNr ocTaeTCf npeAno.IoiKeHue o nocToflHCTBe Y-cKopocTr{ cr.lcTeMbl .

Aerop ucKperrHe 6laroAapes n. H. Xononosy 3a rloNlourr, e pa6ore no
florrcr(aM BepoqrHbr\ nepuo.r,oB u3\reneurrfl y-cKopocrr]. 3ru surquc,'reHuq 6H.rIH
Bbrn{,uHe}rbr ua 38I{A/i <Ctpe.la>, ocra,rrbHr,re - ua 3BI{M <Muscx-l> ro npor-
parr\rar\! aBropa, rIarucaHHbrNI Ha fl3btKe C},6A,rIfO,,T"

@cuna,rr, l!)69 r.
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AKAAEMHfl HA}'K CCCP
H3BECTLlfl

Tou XLIII
KPbIMCKOPI

lBoIlHAfl CI4CTEMA HD 175514.

III. AHAJIH3 HAEJITOAEHI,IIA 1968 TOAA

3. A. BurpHqeHKo

l. I(pr-rnaa 6necxa, nocrpoerHarr no Qoroa,rexrpriqecKuNr na6.rrcrleHuslr 1968 r. us [1],
pextuQuuupoBaHa r{ pemeHa MeroAoM HaHMeHbrrlrx riBa,lparoB.r,Jfl t}tnore3tl U u nore.nu
noAo6nrrx 3,'r,runcoI.IAoB.

2. flonyuentr HoBbre us:uepenua] ayuenoii cxopocru. VroqHeuu 3,'IeueHrbt cnexrpo-
cxonuqecxori op6I.Irlr.

3. CnexrpoSoroMerpr.iqecKuM cnoco6ou onpe,qexeHo orHoueHue Macc KoMIIoHeHr.
Vtoqgegnue 

'a6i:o.nrcrsue 
xapaxrepilcrIIKrI 3Be3a or{a3a,'IHCb cJe.lY}ouIttMIIi mr: 28e:'

mz: 10,70; rr : 9,60; rs : 3,5O.
4. Paccuorpentt Hexoropbre oco6egsocrrt crrcrer{br: cIIHxpoHHocrb BpauleHHfl

u o6pauleHua, ro,'roxeHI.ie KolrnoHeHT orHocure.irbHo xpltruuecxoii nonepxuocrr Poura,
aHoMaJ'rI-rH xpunofi 6,recxa. O6cyx,qaerca rpurleHrirrocrrr Nto,Ie"[]t no,lo6gux 3il!.lHncolIAoB.

DOUBLE STAR HD 175514. III. ON ANALYSIS OF OBSERYATIONS IN 1968, bY,
E. A. Vitrichenko.- l. The photoelectric light curve obtained in 1968 have been rectified.
and solved by least square'for a model of an similar ellipsoid and uniforn'r disks.

2. New iadial veiocity measurements har.e been obtained. The spectroscopic orbit
was improved.

3. i[ass ratio has been determined b_v the spectrophotometric method. Absolute
characteristics are: mt: 28el. mz: 10,7Ai \: 9,60; re : 3,50.

4. Some peculiarities of the system: the synchronisnr oi rotation and revolution,
the position of components with respect to the Rosh's critical suriace, anomalies of the
light curve and the validity of the model t'ere discu-ssed. i

flpe4oaprzreJrbHbrft aHaJrr.i3 cr{creMbl HD 175514 6rt,r cAe,las s [2,3]. TaNI

6sr.to noxagiuo, uro KoMIroHeHTbr cl,rcreMbr llNlelor cneKTpa,'rbHbte KJIaccbI 09
n 83 U MaCCbI 73 u llQ. B CgsS[ C TeM, qTO t,'IaBHafl KOM[oHeHTa cI'IcreMbI
oKaSaJracb KpairHe Maccr{BHoil 3Be3Aoft, HaNr [peACTaBr.IJIOCb IIHTepecHblM peBH3o-
BaTb XapaKTepr.rcTr{Kl.{ crzcTeMbr Ha ocHoBe 6onee no.nsolo MaTepl{aJla Ha6JIIoAe-

Hvri4. 3iecs I{c[o,,Ib3oBaHbI HoBbIe $oroa.nexrpttqecKlle Ha6rloAeHllfl v3 tll
I{ HoBbre Ha6rroAeHl.rq ,,ryrleBofi cKopocr}r (ra6.'r. 3). I,lcno.nsaoBaJlHcb 3,TeMeHTbI:

min I : J.D.2439651,720 + 1d,621924' E,

BbrBeAeHHbIe s [1] no Ha6JI]oAeHI.IsM MoMeHroB MI{HHMyM0B.

1. Kpnnan 6necxa

Kpnnan 6necxa noKa3aHa Ha QIII. I. OHa rlocrpoeHa no Qoro3JleKrpllqe-
cKuM Ha6JIIoAeHlIgM It3 [1], srtno,'IHeHHbIM B 1968 r. Ha re,recKofie 640 ,14]i 6es

$uarrpa (ncero 1370 oqeuor<) . B ra6.u. I npltae4eHsr HopN{a,IIbHbte roqKI'I. Hy.nux
BO3Jre IIOpTAKOBOIO HOMepa O3Haqaer, r]ro B 3TOft QaSe UeUeHeHHe 6ilecKa He

cBfl3aHO C 3aTMeHHeM. oa3a OTCqrrTbrBaeTCrr B AO,'rflX rIepHOAa OT MOMeHTa rJIaB-
Horo MHHrzMyMa. .II,aJ,ree npr.iBeAeHbr: pa3Hocrb 3Be3AHbIx BeiIIIqIIH Arn g cmstcle
(LrccJleAyeMafl 3Be3Aa Mr.rHyc 3BeSAa cpaBHeHrrf), cpeAHeKBaApaTHr{Haf OInLr6Ka
o[peAeJreHr.rs, L,m u q]rcJro L|HLHBVAyalrbHbrx orIeHoK 6,'IecKa, BoIxeAIxIIx B cpeA-
Hee. ABa nocJIeAHHx croJ'r6ua norcHeHbr Hr{}Ke.

AC T P O O II 3 II I{ E C (O H O 6 C E P B,q TO P II II
1971 r.
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tr4g Ha6,'rroAeHlbrx Lrn 6utna Bbrqrer{a Be.rIfiqttIta 0'l'6100 (6.'recx B rIaxcllN'IY-

Me), 3areM 3Be3AHbre BeJIur{tiubl 6r,t,rn ncpeeeACItr:t B tt}trcllctlBHocrll' E,recr
3Be3Abt BHe 3aTNIeHIIfl npeACTaBJ'IqICfl C,rIeA)'tOUlIlN{ IiollCLlllin\I ptAO\l @1'ple:

t : Aof z4rcos0 * Arcos20 * Arcos30 + Blsin 0 * 82sin20'

KoaQQuulleHrtr 6trlu HaiiAeHbr cnoco6oNr Irar,rMeHbuliX riBaAparoB:

Ao : * 0,t)700rj0,000;),
l2: -Q,0?,23-r0,0008,Br = -l 0,0C0Ir+0,0001+,

A: -0,0101 
10,00i1,

r13 - -0. 002:1t0. 0001t.

Rz :-l 0,0026:'0. 000j-,r.

Buecte C Be,IilqttHaN{tt AaIIbt IIx I{BaApaTllqHble otuli6lill. Be'lltqHlttt Ao, At
U ,4, COoreeTCrB\,toT CPeAHeNt\ 6.recrt\', Be.lllqtlHe a$Qerira oTparKellllfl I1 3QQelira

3r't.lf,11llcouAa,Tbnoc'ril COo'ftseTCTBeHHo. Be.[IIqliHbl ,4 :], Bt I B" lle IIN'Ie]oT HaAeiK-

HO|O TeopeTllqecKolo llcTo.IlKoBaHIlfl, llo AoBoJ'IbHo r{acTo BcTpeqaloTcrl B [lpaK-
THI{e llCC,rIeAoBaHll,I 3aT\'IellHbtX CI1CTeNl. C,relyr TpaArlUIlfl\1, N{bl BblrITeM 3Tu

I{!TCHI,I I]3 IIA6,{IOAACMOfO 6.IICCKA NPH PCXTIIQUKAI{I'iH.
PerrgQrxaqt{r 6blr'ra cAe,'raHa A,'rr{ rutlore3il (J u \IoIe.iIII no;t.o6llblx 3r'1.{11I1-

couAoB no sopM)',1e, 83fTOii rc L4l C npilHflTbrNlti 0603Har{eHrrflN{ri:

, L - lscos30-Brsin0-B:sin l0 + A *,4rcos 0 -; Csin?0
,r t

rAe

A : 0,354 sin I (trri + Lrr'i) : 0,01 17.

C : 0, l3 sin i (L.rri 1- Lrr'i) : 0,0043,

. z 2(- , "', -c ,- o.1il8..lr-, l, ' )

Be,ru.{rru},r sin i, l; u ri 1burLr B3flrbt n3 [3]. PexruQuurrpoBallllblii raxliM o6pa-
3or\r 6,{ecK npuBeAeH B lllecroNl cro,l6qe ra6r. l.

flp u rrr6ope rfopny,rlr peKruQux aIILut Mbl Bocllor'1b3oBa.[ lict, coo6p aiKellll fl -

MIt, u3,,IoxeHr-rbrMll , i+,-51 . PerruQlrraurlfl clluecrBetlHo tt3r,Ietlacr KpllB\II0 6.[ec-
Ka. flo3ToNry u3BecrHarr rreyBepeHHocrb 3Toro npo(ecca NIoiKer B Ha[Ie\i cr]Iqae

o-c
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/,00

0,98

1,00

o,9B

0p6

qsq

@rrr. 2. PexraQuuupoBaHHafl
KpHBafl 6"lecxa s o6aacru iultHa-
lryrroB
Cn"qomsas JIrHus - TeoperHqecKag
xpusar 6nccra, nocrpoeHHaq c gns
Irerrrarrr sa ta6n. 2. Pa3Mepbr 3Haq-
KoB cooTaeTcrB-voT cpeAHeii ouu6xe

IIoB,'ll{flTL, Ha BbrBoAr.ix,rbte 3r'reMeHTbl. K 3TONr}. BOnpOCY Mbr eUIe BepHeMCg B pa3-
Ae,'Ie 4.

(DororurerpuuecKrle a.rreMeHrbr cHCTeNrbr, HafiAer{rrbre B [3] (ra6n. 2), sAeco
6sr,ru 1',ry'uureHbr cnoco6oM HauMeHbur.ix KBaAparoB [6]. OHu npueegeHbr BMecre
C I,IX KBAAPATIIIIHbINII{ oull6KaN'1}i B [oCJIeAHeN{ CTo,'I6qe Ta6il.2.3AecI I, _
-HaKd'IOllHOCTL, Op6ITbt, ucI1paBr'IeHrtafl, ga 3,rl.rluncoxAa.rlbHocTb Kor{lloHeHT (IIo
[7J), ocranuHbre 0603HarreHuq uMeror o6srqslrfi cN{brc,{. Csrrlt,,rll y,'ryr]rxeHHbrMr.r
3,'IeN{errTaMlI 6lt.la nntquc,'teHa TeopeTxr{ecKarl Kpr,rBafl 6necNa. Be,tuqunu O - C
(A,nr pexrlrQuqriponauuofi xpusoir 6necxa) rpr.iBeAeHbr B rrocJreAHeN{ croJr6qe
Ta6r. l. Ha Qrrr. 2 toNazastr peKruQr.rl1rrpoBaHHbre Ha6nrcLeHr{fl AJrfl rJraBHoro
rI BTOpr{qHOro N,rr.lHuMyr,loB X TeopeTtrqecKafl KpuBafl 6;recra. Teoperuuecxax
Kpr.rBafi yAoBxerBoprrTe,rrbHo IIpeACTaB,'IfleT Ha6"{roAeHrlfl. He6o,'rbrrlr{e cficTeMa-
Tr.rqecKr.le pa3,'rI]rllrfl 61,Ayr o6cyx,qeuu B pa3Ae,'re 4.

Ta6,ruqa 2

r7

r2

Li
i

0,54+0,02
0,17+0,02
0,88+0,03
62.it1-4'.0

0 ,2r92-l-0,007
0,179+0,006
0,901+0,007

61 ,tit0 rir

7l:6 + 2,9
0,32+0,5
0,15+0,03

62:5 + 0:^ 5

0,364+0,012
0,182+0,003

i'
h

2. Kpusaq JryqeBbrx cxopocrefi

Ha L22-carnrrMerpoBoM peQ,'reKrope o6cepearopul,t 6br,'ro no,'ryqeHo 1B cner<
rporpaM\,r c AricrepcHeh 37 Alttu. IZcno,rbsosaJ'rr]cb rr,'reHKu A-500 (n t3J -II'IaCTHHKII OaO), r{To [O3BOr'Iu,'Io [O,'IyqUTb 60,'Iee KaqeCTBeHHbIii MaTepI1a,[
3a 3Kcrro3rrrtuu 2-3 qac (B [3] excnosuUur{ cocraB,'rflJUt 4-6,zac). tr4suepeuue
JlyqeBblx cxopocreil Ha n,'leHKax He nptlBoAHT K 3aMeTHbtM cucTeMarHr{ecKHM
ouu6Kar{. I4erurepeuut a peAyKrIur [porr3BoArr,'rHCb rro MeToAuKe, orrucaHHoft
n IBl. Peal',rbrarbr npHBeAeHbr B Ta6,,r. 3. 3Aecl eo BropoN{ cror'r6qe yKa3aHo qric,'ro
H3MepeHHbrx JrllHLit B CneKrpe 3Be3Abr. Ha Hexoropbtx cfier{TporpaMMax 6br,'r[
3aNlerHbt "rIIIHutI BTopurlHoti KoMnoHeHTbI, Ho Hacro,'IbKo c.rta6bte, rlro Ilx He yAa-
d,IOCb r.r3N{epHTb.

Ha Qur. 3 uoxaaaHa KpHBaf ,'I\.r{eBbrx cxopocreii, tAe BMecre c HoBbrMr.r
npuBeAeHbI Ha6.rIrcAeHufl us [3] . Cnexrpocxo[Hr{ecKUe 3,'reMeHrbr 6ur.uu y,ryuureusr
cnoco6oM HauNreHb[rHx KBaAparoB. I,Icno,'rssosa,'Irlcb BCe Ha6,'rroAeHrIfl. B xaqe-
crBe licxo,qHbrx 6br"rlu B3rrbt a,rIeNIeHTbt I43 [3]. tr4cxogunre u oKoHqare,'rbHbre a.rle-
MeHTr,r nplrBeAeHbr B Ta6,'r. 4. Ouu6t<t AaHbr KBaAparr.lr{Hbre,
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200

@ur. 3. Ha6,rroAeHus .nYuesofi /00
cxopocrll HD 175514

Cnrournas iJHHIi;t - TeoperHqecKa{
r(nlBaq, uTpHxoBa, rtrHUf - ?-ocb. n
Qasu otcqHruraaDTcfl or MoMeHTa

npoxoxAeHu, 3Be3Ab1 qepe3 trcpHacrp

-t00

/,0 Qasd

Ha $zr. 3 noxagaHa reoperllqecKafl Kpwaafl ayqeBblx cKopocrefi, nocrpoeH-
Hafl c yflyqmeHHblMlr 3JreMeHTaMr{. cOr.nacHe c Ha6JIIOAeHLIflMH Xopolxee. xeAa'
TeJrbHr,r AaJrbHeftulre Ha6JIIoAeHHfl JIyqeBblX cKopocreii Aflq yToqHeHHf 3Kc-
qeHrpucurera op6l.{rbl (ua nocxo.4aur,efi u HllcxoAslqefi uacrnx).

Ta6;ruua 3

or, KillceK BeporrHaff
oms6xa

0,5

IOlsagcrue
AHtr

or, KfrlceK

---_-l-
I*l=gld

colu

3. Orxourexue Macc KoMnoHeHT

B [3] omoureHHe Macc KoMnoHeHr orpeAe,'Iqflocb IIo [pl4,tnBHoft AeoopMa-

Ur{r.r 3BBA c 11oMoulblo Teopu]I Poura. OcHosHHIt{ HeAoCTaTKoM TeopHH tBJIfleTct

npeAnoJloxeHpre, r{To 3BBAbI rlpeAcraBJlflIor co6oft HecxI'IMaeMyIo x}IAKocrb.
pea.ntHrre 3Be3Abr flBHO yKJIOHSTOTCfl OT TaKOft MOAeJIH. floeroray Bo3HHKaeT

Heo$xoAr.rMocrb fiepecMorpeTb BOttpOC 06 OTHorueHHt,t Macc KoMIOHeHT, OTNa'

3aBrrIHCb OT MOAe.IIE Porua.

'6 l7zs. Kpuucxofi o6ceprar., r. XLIII 8l

"l
si

}{

o U

t32439966,54
79,52
89,50 ',
s0,52
91,5r

40006,49
18,47
19,47
29,47

I(, rnlcere

1, xnfcen
c

a, epad

32,44
36,35
36,48
1t4,48

45,43
4fi,33
50 ,34
52,34
53,43

T, rca. Anu
Rr sin i, 106 r,*

fl, flrtO

T a6lu\a 4

I

J

I
6
I

IL
I

6
t2

+8
+e

+26

-14
-J

-10
+13

t1
10

5

6

I
11.

LL

8

10
4
6

r)

5

+12
-4
-12+8
+15
+r7

,n

+6
-118

10
10

8

12
t0
15
L7
.J4

t4

_93
+e5
+77
+178
_61
+184
+90

+t73
-95
-128
-112
+199

-78
+160
+8
+r99

I
3
2

5

2

4

2

2

J

0

3

. CneKrporpaMMa noJryqeua na nnerKe A-700 s o6nacrx Ho (cu. Qur. 7).

3aexeur

r62+13
+17+r6
0,24+0,09

37f36

150t7
+25+14
0, t2+0,05
337+19

243420r,79t0,16
3,5+0,5

0,32+0,08

201 ,58*0,08
3,3+0,2

0,5610,08

SneMeHT 3Aecb

n

BeporrHan
ouH6xa

IOrrascxse
AIT lt

n

o
o (_)
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- /600 0, , "L o,r. 4. cperHue xoHryprt H-,

% L:"i,,l,nuoru 
HeI A.'rf re)'x

* 4026

3Aecs orHoueHHe N,racc onpeAe!'rrercfl cnexrpoSoro\,rerpHqecK!rM nyrerlr.
I4Aeg lteroAa 3ax,qrcqaercfl B BbrflBJreHuil nusuk B clreKTpe, npHHaAr'Iexaxrrrx
nropuuHoii KoMnoHeHTe. Lns eroro 6u,ro oro6paHo no qerbrpe cneKrporpaMrubr
uau.lyuurefi IIJrorHocrrJ s xax4oir 3,'roHrarrrJll, 3allrcaHo B npfMbrx uureHCHBHo-
crflx H ycpeAHeHo Aafl yNreHbrueHr.rfl B,'rr.rrHur 3epHa. 3ra npoueAlipa lpoAe,'raHa
A,IIfl oKpecruocreii nuuuit H, u H6. 3arent KoHTypbr,ruuuii rnasHoii I{oMnoHeHTbr
coBMex{aJIHCb raK, qro6tr ueHrpa,'rbHafl r{acrb .nuuuft rr HenpepbrBuuft cnexrp
coBIIaJIH HaH,'r\rqrrrHM o6paeou. Ha SHr. 4 noraeasrt raKrre coBMeqeHHbre KoH-
Typbt. ,rlouaHoli ,tlluuefi uso6paxeu KoHTyp, coorBercrBylouluft gJloHrarlutr,
KOrAa r'IyqeBafl cxopocrb r.[asHofi 3Be3Abr rroJroxrzre,'rbsa. Ha Qorouerpuuecxofi
xpunofi 3ro coorBercrByer Qase 0,7. B Aanrueftuelr 6yAelr o6osHaqarl ary ad'IoH-
rauuro I, ,upyr1,ro - II.

Ha $ur. 4 saNaerHrr pa3Jruqus B KoHrypax BoAopoAHbrx nusail AJIfl AByx
a,nourauufi, npuqeM 3To pa3auque r.rMeer raxofi >xe xapaxrep, KaK B c,'ryqae
HaJIOXeHlrq lus\it nropuuuoil KoMnoHeHTbr. EyAerrl cq[TaTb, r{To r,norlaAb,
,lexaqafl MexAy Kpbrr'rr,flMlr ,lnuuft,- 3ro BoAopoA{afl ilLlHrltl nropuuuoii xonr-
ItoHeHrbr. lllrpuxonue nprMbre Ae,'rrr gru rrJroxraAr.r rorroa'raM, $rzxclzpyn ueHTp
errtx ,rnHufi. Paccrosur.re MexAy HrrMH cocrannter Au, (Hr): 1300 rculcerc
u Acr. (H6) : 1260 rculcerc. Pag,ruque n ,ryuenoii cKopocru r,rasuofl KoMnoHeHrbI
Ar'Ifl SrHx ;xe Qas cocraBJrrer 360 rcnlcex. B raxou c,'ryqae orHo[reHHe Macc

mL: mz:2,6t+ (no Hr),

mr: m2: 2,49 (no H6).

Kpoue roro, A,'rfl AByx MoMeHton, 6,tllsxllx K 3,'IoHrauuu, 6uno cAe,'IaHo
no TpE CKaHHpOBaHHfl OKpeCTHOCTTI r'Ir{Hr,t?r Ha Ha 3,leKTpOC[eXrpOSOrOUerpe
KoHcrpyKrruu H. A. X,un,tosa, ),craHoBJreHHoM B Qoxyce NyAe 2,6-uerpoBoro
pe$"rer<topa. Pesyrrrrarbr rroKa3aHbr ua $ur. 5, rAe cn,roruHofi ni.rriuefi noKa3aH
xot{r}Ip Hp n6,uusu 3JloHrarlt{}r I, a urpuxosoii - s6.,rH:H 3r'roHrarlr{u II. fIpH
coBMerrIeHIitt KoHTypoB cKopocrt, nepnuuuoii KoMnoHeHTbr ],qHTL,rBa,'racL, rryreNl
IlpuBr3KH K BoAopoAHoii ,raune. 3.u,ecl raxxe pa3,'IHqHe B Kpbr,'rbflx nuuuil nprt-
IIrcaHo B,'rHsHuro eropuuuoii KoMrroHeHTr,r (sarurpuxoBaHHaq o6,racru). Crpe.nxu
Ha $ur. 5 noxa:lrearor HanpaB,'reHue ttpflMbtx, AeJIfltrlux arr o6,racru rono,'IaM-
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lr0

@ar, 5. I(oHrypu H, n6,'rnsu

snoHrauuii
CnpaBa troxa3aHLI cpeAHHe BeJlIrqlr- 0,6

Hut ouu6xn

EA7 !600

A).,xnlcer

Paccrossue MexAy HrrMu paBHo 996 rculcerc, a coorBercrByroqafl pa3Hocrb ryqe-
Bbrx cKopocreft rJraBHoft rounoseurbr - 266 KillaK. TorAa orHo[IeHI{e Macc
nonyqaercrr paBHbrM

mL: m2:2,74 (no HB).

B cpe,4ueu no rpeM onpeAefleHr.rqM

trtli ff12 : 2,62 + 0,07 (o111. xea4P.).

B ra6,r. 5 npuoe4eHsr a6corrorHbre xapaKTepr{crr4Ku crlcreMbr corJracHo noryqeH-
HbrM 3Aecb $orouerpnuecKHM H cneKTpocKorruqecKHM o,,reMeHTaM. !,,nr cpanne-
Hufl, Aaqbt pe3yJlbTarbl Lr3 [3]. Bce seruquHbr Bbrpa)KeHr,r B co,'IHeqHbrx eAr.{HLIUax.
Macca rJIaBHoil 3Be3AbI, onpeAer'reHHafl B [3], oKa3aJracb cyqecrBeuHo 3aBr,I[IeH-
Hoft. 3To cBfl3aHo c Henpr4MeHr{Mocrb}o MoAeJrrz Poura (xra4rue saes,qu) x $urype
AeQopMar{uu peaJrbHbrx gBe3A. 3Aecs noAenr Poura He HC[oJrb3oBaJIacb, r.r Maccbr
3Be3A [OAyqeHbI TOJTbKO V3 HA6firOAaeMbrX BeJrUiII,rH.

HeAocrarxauu npr.{MeHeHHofi neroAraxu rB!'rfl}orcfl HeKoropafl HeyBepeu-
Hocrb B Quxcrpoeauuu SorouerpaqecKoro rreHrpa ilvHHLr BTopr.rqHoii KoMnoHeH-
rn (cu. $nr. 4 u 5), noauoxHoe Br'rr.rrHr.re cJra6brx 6neu4 Lr BnuflHlae eogr\,roxnofi

Ta6rru{a 5

TIABHAq
KOMNOHCHTA BTOpUqHatr

TTABHAq
KOMNOHEHTA BTOP ( qHa 

'

Cpeanuii paAHyc
Macca
fl.noruocrr

14
/J

2,7.10-'r

11,5

15

0, t6

9,6 + 0,6
28+4

0,032+0,006

3,5t0J
r0,7+1,5
0,25t0,03

aMHCCUl,t B BoAopoAHbrx JII4Hriflx (clr. pasgen 4). Ilepnue,(Ba QaKropa flprrBoAflr
K yBeJIHqeHI.rrc c,IyqaftHofi ouru6xa. flocxo.ntxy flocJleAHsfl He oqeHr, Be,'IIIKa,
MoxHo AyMaTb, qTO BJIHSHI{e 3Tr.IX QaxropOn TaKxe HeBeJrHKo. Srulr.rccrlr MOIJIa
6rt cucreuarur{ecKrz ucKa3r,rrb p$yr'rbrarbr, Ho orcyrcrBr.re 3MHCCHr.I B Ho (cM.

Qur. 7) AoKa3blBaer, qro B Apytlrx BoAopoAHbrx lt4tt4flx reM 6oree Her cyuecrBeg-
HOfi 3MHCCI.II-I.

4. Oco6enHocru crrcreMbr

l. Cxopocrb BparqeHlrfl raaBHori KoMnoHeHTbr onpeAeJleua
HaMH 3aHoBo no unpuHe flHHVLLt ?"4026 He I. KoHrypbr 3rofi ltuHt4t4 flocrpoeHht
AJL AByx 3JroHrarlufi no HecKoJrbKr.rM cleKrporpaMMaM u ycpeAHeHbr (cu. Qnr. 4).
flo no.ryrunpHHe arlHuu c rroMoulblo rpaAyupoBoqHoto rpaQr.rKa, npuBeAeHr{oto
n [8], no,ryueuo

L, sin i : 450 -t- 100 rcnlcerc,
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<Dur. 6. Ceqesue cucreMhr 3KBa-
TopuaabHofi tl,'rocKocrbro

XxpHofi ruaxei nora:aHo ceqeHHe
rroBepxrrocrt Poua, l{pyxox c rou-
Koii - rIeHTp Macc cEcreMbl

T. ^e. c)rx{ecrBeHHo 66,rturaq Ber,ruquHa, qeM npxBeAeHHar B Ig] (tarra
110 rculcerc). Pacxox4euue cKopee Bcero cBq3auo c QorouerpHr{ecKuMa oilu6-
K,aMH B [8], nocxo,rbxy raM Hcno,'Ib3oBar'rucb HeAoAepxaHHbre crreKTporpaMMbr.

|o_"y: roro, npHMeHeHHafl 3Aecb MeroAxKa ycpeAHeH,fl 3epHa tror,,rai,ac*,rrMeroA) Aaer cyuecrgesHtrii Br,rurpbnu B pa3perxeHr.ril.

. R c,ryqae cr.iHxpoHHoc,{ BpauleHx" , oopruleH,fl 3Be3A AonNso 6nrl
o sin i : 400 * 70 rcalcerc, r. e. ourxpoH,ocri 4eiicrnr.rerrrbHo Moxer uMerbMecro' xaK 3To qaule Bcelo ua6,rrcAaercrr B TecHbrx c[creMax.2.tlo BepxHocrl Poma crcreMbr, Bbtr{rICJ,IeHHaq c HoBbrM orHo-
meHlleM Macc' IloKa3aHa B 3KBaropHa,'rbHoM cer{eHxI{ ua Qar. 6. l,raeHag xoM-
noHeHTa Ilo,rlHocrbrc 3ano,'rHfler cBoro noBepxHocrb, a BTopuqHarl Her. Cucreua
OTHOCIITCfl K TI,INY IO,'IYPA3AEJ'IEHHbIX. |IPTUATO CqI,ITATb, qTO B sTOM C,lYqAC
Bo3MoxHo HCTeqeHHe BeulecrBa H3 nepBHrlHoil xounouenroi. To.4a Mo26Ho oxg-
AATb 3MI,]_CCHrc E H,. HA QUr.7 NOXASAUA PCIHCTPOIPAMMA B I,IHTCHCI,IBHOCTflX
o6,racur Ho. 3_auerubrx npu3HaKoB 3MHCCuII Her. brzlna ilvHufl u" oropurnon
KoMrroHeHrbr. cnexrporpaMMa ltoJryqerra alnusu aloacrpa. uHiepedno 6lr,ro 6lrroflyrrrirb c[eKrporpaNrMy o6,racru Ho a6nuzu nepuacipa, TaK KaK IIpH STOM
,qeQopnrarlua snes4 uau6o,'rbrxafl ,r eosr;ox*{o, rrro r.{creqeHue BerqecrBa fipo]rcxo-
AHT Tor'rbxo s6nuzu nepuacrpa.

3. Oco6euHocrH Kpueoil 6,recxa cocroflr B c,,reAylou[xgBJ'IEH14flX:

1) lruuuuyubr lrMelor pa3Hylo npoAod,rxurer,rbHocrb (cu. Qar. 2);2) nroueur cepeAr.rHbr r,'raBHoro MHHHMyMa HecKoJrbKo cMeureH B cropoHyBo3pacraHus 0, a nropuuHoro - n.. nporr.rabno,rroxHyro (cru. Qur. 2); r r

3) o6nuz*t Qasur o,7 ua xpuaoii 6,ryecxa 3aMerHbr (BoJ,rHbr> rrpoAoJrx,Te,lb-
Hocrr,Io oKo,'ro 30 uun H aMrr"rrilryAoft oxono 0T00b (cru. Our. j)j'4) cyutecreoBaHrre 3HarrureJrL,Hbrx qd,reHoB A, u B'r- a i*ro*"rr, 6,recxaBHe 3arMeHHr B pflA <Dypse;

b) ue6o,rsuroji cnaA 6,recxa cpa3y noc,,re cepeA[Hbr r.rraBuoto Mr.rHr.IMyMa.llepnue ABa rB,'reHrrs Moryr 6,rL c,reacrB,eM sKcrreHrpuquocru op6rzrrr.
Bo:nao>xHo, uro r 4) HMeer ry x{e flprlpoAy. Benu.{anrl ,l ,i-uorrrcd,reHHbre [oxpuroii 6,recxa np,HflrbrM, cnoco6duu (cr,,., uanpuuep, [3J), He flporr4Bopeqar
3HarleHHrM e v 0)' noryrIeHHL,rM no xpunofi.tyueeofi cxopocr,j, Ho roqHocrb I,Ix
OnpeAer]eHIlfl oKa3bIBaeTCfl CyUIeCTBeHHo HHXe.

<Bo,ruu> s6,'rasu sasur 0,7 Moryr 6rr,o ceqaaubr c rrpHJ,IIrBHbrMr,I nyJlbcaqHf-uu. TaNoro poAa rBJ'reHur Aono,riuo qacro sa6nrcAarcrc' B rec'L,rx AsofiHHx
CI]CTEMAX.

CNAA 6NCCTA IOCJ'IC CEPCAI'IHbI T,,IABHOTO MHHHMYMA HA6,rrcAACTCfl I-I Y W UMA
[91. flprzpoga 3roto ,{B,,reHr]r HeflcHa.

VxasauHtre Bbr[re (roHKHe arplfexrr,r> nogpo6uo ue
Hx Be,'Iuqr.IHa cpaBur,tMa c ror{Hocrbro rra6nroAenrart. AngMo IIocraBHTb ctleunaJlrunre Ha6,lrc,qeHlzfl .

LI3yqa,,IHCb, [ocKoJIbKy
LIx H3yr{eHLl q ueo6xoAr.{-

4. lIp H Me HHMocrb MoAe,r u uoAo6ubrx 3JlJrui[cor.rAoB MoxHo [poBe-pxrb' cpapHuBatr reoperHqecKr.re npH,'rr.rBHore ,q,esoplrauuu o6eHx ,uesa. co-rflacHo [7], excuenrpHcurer exnaropua.ubHoro ceqeHufl

,, 3q ff rr,

IAE g 
- 

MHOXI{TC,'I',.SANACgqAIl OT PACilPCAEJIIEHHg TI,'IOTHOCTI,I B 3BC3AC, AJI'IpeanbHblx 3BoA - [op,AKa eAaHr'rubr; mr- macca Bo3MyrrraeMoto relta; m2-
84



@ur. 7. Perucrporpauua o6"ra-
mu IIo (J.D. 243989,50)

Beprlrna;rrrroii crpe"rxoir rroKa3aHo
oxltAaeMoe noJoxicllllc JITIHH Ha

sropuuuoii xor{IroHeHTbr, fopu:orr-
TarbHa, c'rperKa - rranpatsrcrrlle Bo3-
prcraHH, .l.rHH loru. fiJrprrxor;ra
nuHrq - uenpeprrrusrfi cncxrp

Macca Bo3Myrqaloqero ToqeqHoro re,la; ,' - cpeAHuii paAxyc Bo3MyllaeMoro
TeJra, Bbrpax{eHHbrfi B AoJrrx paAHyca orHocHrer'rbHoir op6uru. A,ra paccltarpu-
BaeMbrx 3Be3A 0THOTUeHHfl SKBaTOpr.ra,lbHbrx paAHyCOB OKa3brBarcTcfl paBHblMli

b1la1 : 0,93, brl ar: 0,98.

I4s Ha6np.(aeMoro $arropa 3Jl'Iurcor.rAa,,rbHocru z [oayqaeM HeKoropoe cpeA-
Hee orHoueHHe 3KBaroptla!'IbHbrx paAHycoB

bla : 0,90.

Bce rpr.r BeJlr,rrr4Hbr yAoBJIerBopLIreJIbHo coulacylorcfl MexAy co6oft. B raxou
cflyr{ae Mox(Ho cql,ITarb, rITo MoAerb [oAo6Hbrx 3,'IJIrlIIcoI,tAOB B [epBOM npn6.nu-
xeHI,tu cIIpaBeA,'II{Ba,

Boo6qe roBops, B TaKofi >t<e creneHr.r [pr.rMeHtMa H MoAeJIb oJLtH[colIA -uap, nocKoabKy BTopr{r{Haq KoMrIoHeHTa Aaxe HecKo,'IbKo 6nuxe rlo QopMe
K Uapy, rIeM K 3JIJII4[COIiAy, KOTOpbIM arIlpOKCLIMLIpyeTCs r,'IaBHafl 3Be3Aa.
Ho c.ne4yer rroMHurb, qro HeyBepeHHocrb flpouecca pexruQuxaulru, $opuals'
HOCTb 3aMeHbr peaJrbHoft Qopulr 3Be3Abr Ha 3JrJrr{[cor.rA, HeonpeAeJIeHHOCTb MHO-

xr.rTeJrs g rr MHorr.re Apyfr,re HeyqHrbrBaeMble oaKropbl - BCe 3ro AeJ'IaeT Bbl6op
MOAeJrr{ sOpUantnuM. 3Aecb HyxHbr cneuaa,'IbHble I{cc,'IeAoBaHpIfl.

Kax 6sr.no [oKa3aHo n [3] , peureHr4e npu rllrrore3e D lraro orJlatlaercfl or
perxeHr.r, IIpI,I rl.Inore3e u. Moxno AyMarb, rlro Hal46oflblxyrc oxr[6Ky B Onpe-

AeJrfleMbre $orouerpuuecKlle SJIeMeHTbI BHocHT flpoqecc peKrlIQI'IKalrl.IH, a He

oilhlKu, cBrI3aHHbIe c BbI6opoM MoAeJIH H,'II.I Ko3$QLIqIieHra noreMHeHIIr K Kpalo.

3axlro.Ienue

Cucreua HD 175514 rto BCeM npI{3HaKaM ,IBrflercr Mo,'IoAblM o6pa:onauneu.
06 aro*r cBl,tAere,'IbcrBylor LI noJloxeHlle rr'IaBHoIi KoMnoHeHTbI Bo3d'Ie Hl,t>xHeft

rpaHr.rUbl r.ltaenori [ocJIeAoBareJIbHocrI,I (cna. [3J), LI paHHHe cneKTpa!'lbHble K,IIac-

cbr o6enx 3B$A. Moxrio AyMarb, r{To B npouecce AaJrbHefiuefi eso,'Irotlvu vgSa
pacuupeHr.rfl rJraBHoft 3Be3Abr HaqHercfl r.rcreqeHr4e BerqecrBa I,r3 r,{aBHoii KoM-

rroHeHTbr r{ pa3oBtercfl oMl,Iccr{oHHuft cnerrp runa B Lyr. Bo BCflKoM cJlyqae,
noKa MLr Ha6JIIOAaeM I,ICKJIlOqi,lTeJIbHOe ;IBJIeHLIe: BeCbMa MaccIIBHaq 3Be3Aa

HaxoAHTCfl B CTaqr.rOHapHOM COCTOflHHLI.

, Anrop xcKpeHHe [pLI3HareJIen B. 14. Eypuaureny 3a pa3HocropoHHIo]o
noMolIrb, H. A. !,rzn,tony sa pa3peueHlle llcnoJlb3oBarb ero c[eKrpo$orouerpu-
r{ecKy}o annaparypy, B. C. Iluxenr,uep 3a noMoxlb B o6pa6orKe Ha6,'IIoAeHHft,
I,I. E. flycrunruuxy u H. M. [IlaxogcKoMy 3a o6cyx4eHue npo6"rerlrr.

Bce 
-rpouosAKfle 

BbIiIHC,'IeHLIa 6ltnn srtnoJIHeHbI na 3BI{M <Mtlucr-l>
tto nporpaMMaM aBTopa, HaII[caHHbIM Ha s3blKe Cy6AIfO,{.
(Deapa.nr 1969 r.
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AKAT\EML4fl HAJ"K CCCP
Il3BECTI,Ig

Ton XLIII
KPbt.\1 CKOpI ACTPOOIl3III]ECKOI.1 OECEPBATOPI]iI

l97l r.

ctlEKTpOOOTOMETpt4TJECKOE H3yqEHHE KOIUIIOHEHT
3ATMEHHO-NEPEMEHHbIX CHCTEM. I

T. M. PaqxoBcKac

Ha ocHoeaHr-ru cneKrporpaMM, no,ryqeHHbrx c Ar{cnepcr.refi l5 u 36 Alnn, s Sassr 0900;

0p25; 0P50 u 0q75, onpele.'IeHbI cpeAHIle creKrpa,'IbHble K,'IaccL,l, cKopocrll oceBoro Bpaue'
HIrt u siit f, a raxxe a6co.nrcrnue Brr3ya"'IbHbre Be,',I[qIIHbI M, xolrnoueur 3arMeHHblx cHCTellt

AH Cep, CW Cep, o Aql, AG Per, U Oph, AR Aur txnoB A,rro,rg rr.. p ,Ilupu'
Pesyntraru ucc.[eAosaHug rroKa3a,'rl.r, qro cr.icreMblrexar Ha rnasuoll nocfleAoBare!'Ib-

uocru ynx g6nusu,'rHHrrri H-v,'reBoro Bo3pacra.,I[,,r4 6o,rrutuucrBa It3yqeHtIhlx cucreM [Io)KHo

npeilnoJraraTb Ha!'rHqHe CUHXpOHHOCTH OCeBOTO u op6uranruOro npauleuuii.

THE SPECTROPHOTO,\{ETRIC STUDY OF THE ECLIPSING-VARIABLE SYSTEM
COMPONENTS. I, b,v 7.111 . Rachhortshaga.-The sp.ectrograms_ of the eclipsing.systems
Aft C"p, CW Cep.'o'Aql, .{G Per, U Opjr and AR Aur sere obtained rvith a dispersion
of l5 ATmm and 36 A r,,rir'in the phases 0.p00;0.p25; Q.n$Q; 0.r75. From thesespectrograms
the mean spectral types, the rotational velocities u sin i and absolute visual magnitudes
.44, have 6een det'eimined for every component of the system. .." The results of the study l-rave shown that these systems lie on the nrain sequence or
close to the zero-age line.

The most systJms studied are supposed to have the axial-orbital synchronism.

tr4anectuo, r{To recHbre ABofiHbre, a cr'teAoBare,[bHo, t4 3arMeHHo-rlepeMeHHble

CfiCTeMbr flB,'IgIOTCfl O66eKTaMU, Ha6,'IIoAeHIlfl KOTopblX no3Bo,'IflIOT O[peAer'I[Tb
TaKr.re a6co,nrcrsue xapaKrept{crllKl{ 3Be3A, KaK Macca t,t paAHyC. A COoruoure'

HI.IS MaCCa - CBeTLIMOCTb, MaCCa - 
CfleKTp AaIoT BO3MOIKHOCTb peIXaTb BOIIpO'

cbr, cBf3aHHbre co 3Be3AHOfi 3BOJII.OUUeiI.

Ao ueAasHero BpeMeHr4 ocnoBHoil qeJIbIo I{ccJIeAoBaHHfl 3arMeHHbIx cncreM

6lrlo no,ryueHlle QoioMerpuqecKoft I{ cneKrpaJlbHoll Op6ur cucreMbl, Koropble
rro3BO,,IflJIr4 OIIpeAeJIHrb 3JIeMeHTbI op6tlrbl, paAI4yCbI V MaCCbI KoMIIoHeHr.

TaxllX ilCCJIeAOBaHI.{ft SaTMeHHo-ABOftHbIx CIICTeM npOBeAeHO AOBOJIbHS MHoro,
H CaMbre rror'rHbre cBeAeHr.rf no p$yJrbTaTaM Ha6JrroAenr,rfi co6paHu Konanorra [1].

B csssq co cKa3aHHbrM npeAcraBJrfler r.rHTepec 6onee o6urxpHoe LICcJIeAoBa'

HIIC CIICKTPOB 3ATMEHHO-ABOiIHbIX C}ICTCM C IICJIbIO OIIPCACJICHI,Ifl CIICKTPAJIbHbIX

KJIaCCOB, CBeTHMOCTefI, a6CO.llrcrHr,IX Be,'I[qHH, CKOpOCTeft BpalqeHlIfl, QASUUe'
cKax xapaKrepr{crr.iK arMoc+ep sBesA, BxoAflIqIl x B 3arMeHHbIe cl4creMbl. Pa6otlt,
cBf3aHHbre c HeKoTopbIMH LI3 [epeq[IcJIeHHbIX 3aAarl, B nOCJIeAHee BpeMff HaqaJIH

npoBoAr.ITbcfl.- 
Hau6o.tee no,'IHarI pa6ora tro cneKTpa,'rbHoft KJIacc]rQI.IKauI{LI 3arMeHHo'

,qBofiHbrx crzcreM BbrnoJrHeua Ponau l2l. ills Kr'IaccilSIaKaulIH PoMaH HCnoJIb3o'

Bafla roryrreHHbre c o6beKrr.rBuofi nprasrr.toft (D:125 Nnn y Hr)cnextporpaMMbl
14 Sar[.reHHHx cucreM. Cnexrpa.ntHblfi Klacc OnpeAeJIeH KaK cpeAunft ug Cnex-

TpoB, oTHOCsIIlUXCfl K pa3HbIM Qaaarra 3arMeH[fi, u xapaKTepl.I3yeT KaxAyIo
crrcreMv B [eJIoM, a He oTAeJ'IbHbIe ee KoM[oHeHTbI.

Kox u Ap. t3] r OrcoH [4] als 19 sau6onee rpKI'Ix clacreM c AByMfl I'IJIII
.oAHori Br,I,UM;IMI,I KoMnoHeHTaMLI onpeAeJIuJILI c[eKTpaJIbHbIe KJIaCcbI, a6collor-
Irbre Br.r3yaJlbHbre Be,'IHqIrHbr ra cKopocTr{ BparqeHr4fl oTLeJIbHbIX KOMnOHe}IT H fiOnbl-
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TaJrHCb paccMorperb Bonpoc o cHHxpoHHOCr[:OceBoro ]r op6nra,'rbHoro Bpa_
IqCHHfi.

o6aop "'I,reparypbl t,o I.IByqeHLIIo 3arMeHHo-4nofiuux cHcreM [oKa3brBaer,rrro cyllecrryer 60rrruoe pacxoxAeHrie B 3HaqeHuflx BeJrr.rqr.rH, xapaKrepu3yro-
ulI{X ClrcreMbr, Koropoe, KaK HaM KaXercE, o6rlcnsercfl Heo.4rropoAHocrbro
MarepHa,la sa6,rrcAeriHli H UcloJrb3yenroi? A,rq ero o6pa6orn, *e-,qai.r. Kporr,Ie
Toro, JIIZITIr A,'Iq HeMHorI{x c}rcTeM rrpoBoAr.r,'Iocb H3yrreH[e $usuuecNux yc.rronnilr aruocQepax KoMIOHeHT, XtrMtrqecKoro cocraBa H Ap. nosrouy rraturu 6una
cocraBJleH a nporp aMMa c[eKTp aJIb HbIx HCCJreAoBauari g a.rues uo-grofi urtx ctrcreM,
HatIaJIoM Bbrrro,'IHeHr4fl xoropott H trBilflercfl era pa6ota.

B nponpalrMy cfleKTpa.nirislx ua6,rrc,qeuufi Mbr BKJrroqHr,rH garMeHHo-[epe-
MeHHbre cr4creMbr rana A.nro.tr u B Jlupbr, y Koropbrx BHAHbT cneKrpaJlbHbre
lIHHun oAuorl fiilLt rByx I(oMnoHeHr. Ilepuoasi sarNreHr.rri KoMloHeHT 3ax,rrrcr{egbr
B npeAeJrax or I Ao 6 ,4Heft. Mtr crpelru,rHcb BKrrorrHTb B nporpaMMy raKue
cr.IcTeMbr, flpKocTb KoMIIOHeHT KOTOpbrx rpe6ona"ua SKCno3HrIHI4 raXOli npo4onxu_
TeJrbHocrr,r, qro6sr He cxa3brBa"rcr eQeerr Qasu.B erofi pa6ore lzgJtatalorcfl pe3y,'rbrarbr cneKTpaJrbHbrx ncc.leAosaHr.rft
cI{cTeM, KoM[oHeHTbI KoTopblx I,IMeIOT paHHLIe r 6,rugxue no cBo1tM gHaqeHHgM
cneKTpaJIbHbIe KJIaccbI, Hexoropr,te AaHHbIe, xapaKTepr43ylou,ue 3Tr.r cr{creMbr,
npuBeAeHbr s ra6,,I. 1.

,n/vno rlrl K, xnkexCucreua Ilepnog

AH Cep (t)
(2)

CW Cep (t)
(2)

o Aql (t)
(2)

AG Per (1)
(2)

U oph (1)
(2)

AR Aur (t)
(2)

ld77 472

2,729131

1,95026

2,0287293

1,6773460

4, 1346606

7 ,1.2

8, 50

5,18

6,50

6,52

6,49

6, 90

8,04

5,00

6,80

5, 80

5, 82

80,5
B0,5

B3
B3

B3
B3

R/R6 tlJ

6, 06
5, 50

l,,,LLtt
4,2A
3, 30

3,4
3,1

16,5
14,2

6,8
5,4

5,30
4,65

t,3*rt

3;53 rur

ZZB wt

136 r,,r

tItr vq

l$$ rtsr

l9f ror

B3
B3

B5
B5

B9
B9

0,40 [6]

0,30 Irll
0,30 [8]

0,37 U7)

0,00- IrrJ
-0, 61

0,02 [1r]

'3:3 r'rl 332 w

3,'1,
2,9
1,8
1,8

B neprona cron6qe m6n. I Aaercs Ha3BaHHe sarMegHo-nepeueHuoft cucre-
Mbr: I - o6osHaqaer r.[aBHyro (6o.rree rpxyro) KoMnoHeHTy' cncreuu; 2 -Brop[r{Hyro (ueHee apxyro); Bo BropoM cr6.rr6qe' rpr.rBeAeHbr nepr{o4o, odpurq"-
Hraa. TperHft rz ueraepruft cron6qbr coAepxar sBe3AHbre BeJraqHHbr cacreM
B MOMeHTbI tJraBHOro SarMeHrZff - min I (sarnaeraetcq 6onee gpKaf KoMrroHeH-
ra) u o MoMeHT MaKcr.IMaJIbHoro 6.necxa, KorAa BarMeHr,rq Her. B' n"ro, aron6q"
IrpaBeAeHhr cneKTpaabHbre KJraccbr KoMnoHeHT. !,aHuue cro,1l6uoe c flepBoto
uo nsmrii B3srbr rag [5].

B [recroM cron6qe Aasa BeJrr.rqr.rHa Am, xapaKrepr43yrouraff pa3Hocrb
6.necxa KoMTIoHeHT cncreM, noryrreHHarr as perueHax r<pnntrx"6necxa.'Ceasrr,roft
u nocr,rtrorl - Aaror paAnyclr r.r Maccbr KoMrroHeHT, BbrpaxeHHbre B eAr.rHHrrax
paAHyca H Maccbr coiHrra. B nocneAueu cro.n6ue nprr64r"a" sHaqeHrre floJrv-
aMrnrryAbr xpanoil .nyueooft cKopocrr. B cron6uai c 6-ro no g-il praon 6o
3HaqelrlreM [HTepecyrcqr4x Hac BeJIHrrr.rH Aaercfl ccbrJrKa ua pa6oty, tAe AaHHas
Berr{rrH^Ha^ 

^onpe4eJreHa. Ha6.nrc4eHufl npoBoAHJILrCb B MOMeHTbI COe4UUeHUfi
(Qasu 0n00 r{ 0p50) u B MotlreHrbr 3.rroHraullii (Qa:u 0n25 t OITS).
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l4cxo1s, Hg KpuBbIx 6,recxa t6-10] HsyqaeMblx HaMli sarMeHHblx cllcreu
Ia ]icnoJrr,3yfl oTHorueHr,ts 6necxa KoMnoHeHT e xaxAoii cHCTeMe, no,'lyqeriHblx
r13 peueHur grxx KpHBbrx, a raKxe yqI.ITbIBafl, qTo paA[ycu o6eltx KoMilo]ieuT
HecHr'IbHO OTrrIi{qaIOTCl ILll] paBHbI no Be,'IHTILIHe (CrO.n6eq 7 ra6,ruur,r), MbI oue-
Hnilt4, KaKas AOJIS [OBepXHocTU 3Be3AbI saKpL,ITa BO BpeMfl rd'laBHofo Ii BTOp[q-
Horo 3arMeHuii. OxasaJIocL,, qro .[,o,'Is orKpbrroii nonepxHocrll 3arl\{eBae]\'Iofi
KoM[oHeHTbI cocraBJirer 60-80%, TaK qro Bo BpeMfl sarlu{eHl'rii \,{l)t BCerAa

Ha6.nroAaen cneKTpbl o6eux KoMIIoHeHT, HaKJlaAbtBaloutIecrl Apyl Ha Apyra.
Ha6.nrcAeHufl BbtrIo,'IHeHbI Ha,qu$paxqnonHoM cneKrporpaQe i220-uun-

JraMerpoBoro pe$nexropa Kpurracrofi acrpoQusuuecNoii o6cepnaropur AH
CCCP. HeNoropne AaHHbIe sa6.nrcAeuaii rpxBeAeHbt e ra6n. 2 r,tts xax<Aoit
cprcreMbr: B nepBoM cro,r6qe - Lara ua6.rrcAesIzii, Bo BTopoM - npoAoJllt{u-
TeJrbHocrb gKcflo3raqfiu, B TperbeM - Sasu B Ao,'Iqx nepuoAa 3arlvleul{f , Ha

Koropbre nplrxoAr.rJracb cepeA!Ha 3KC[o3uIIHI{.6o,rruruscrBo cneKTporpaMM
noflyrreHo c ,(i.rcnepcr4eft 15 Al un w HecKoJIbKo (oHu orveuenH seesAoqxofi
n ra"6n. 2) - c,qncnepcueir 36 Aluu B creKrpaJlbHott o6,racu Ih 3700-4900 A'
.II,,rr SororpaQuponaHzr vcloJlb3oBa,'Iucb IIJIacTHHKLI rlinoB 0AO, IIaO, l03aO
Kodak, ZU-2 ORWO u nnesxa A-500 KasaHcxoro saBoAa.

Cnexrporpauuu 6unu nporanu6poBaHbl rrpll troMorr1lr cryneHqaroto ocJIa-
1srens Ha na6oparopHoM crleKrporpaQe I4CII-51. 3anuct cneKrporpaMM rlpo-
BOAHJIaCb Ua rnlArpOQOTOMeTpe B IIpflMtIX ITHTeHCHBHOCTTIX C yBe,'IUqeHHeM

s 50 Iafln 25 pas. nansueiiuraa o6pa6orxa perrcrporpaMM npoBoAuflacb o6uq-
suu cnoco6ou.

Kax eIzAHo us ra6n. 2, cepe,4uHlt excnognuufi xom IIe crporo coorBer-
crBylor $asarra 0f00; 0,25; 0150; u 0175, Ho AoBoJIbHo 6nuexu x Hrllra. Msl
6yaerra cqllTarb, qto sa6.nrcAeHHble HaMli c[eKTpbI ornocrtrcq K qerblpeM yKa-
3aHHbIM rnure Qasau, H B AaJrbHefturen 6yaer,a HMerb AeJIo c qerblpbMr rpynna-
MH cneKTpos xaxAori r.r3 r{3yrlaeMbrx crlcreM.

flpex4e Bcero ocraHoBLIMCfl Ha KaqecrBeHHoM oTIHcaHHLI sa6,trcAessutx
c[eKTpoB. B uouenrst coeAuHeHr.rfl, KaK yKa3bIBaJIocb BbIIrIe, ntu Ha6lrcAaeu
cneKTpaJIbHbIe JIITHHLI o6eax KoMnoHeHT, He cMeIqeHHbIe Apyr orHocHTeJIbHo
Apyra, noaroMy KoHryp cneKrpaJrbHoit nusuu sHrnsAI.Ir 6oree y3KLIM, r{eM

B MOMCHTbI sJIOHTAIIHII, CI4MMCTPHqHbIM I{ IIOXO}K HA KOHTYP JIHHIILL OAUHOqgOft

3B$Abr.
B r'rouenrsr' sJroHraqr4r (Qaau 0n25 n 0175) nrt Ha6nrcAaeu .nuuan nu6o

pa3ABoeHHbrur, 
'nu6o 

rroJlHocrbro pa3AeJreHHbrMH - 3To 3aBI{cI{T or [rHpI'{HbI
cneKTpaJrbHr,rx nruuft KoM[oHeHT u aMnJrr.rTyAbr Hx JlyqeBstx cxopocreft.

CnexrporpaMMbr, noJryqenHbre B MoMeHrbI Sat 00,25 u 0175, qcHo noKa-
3L,rBaloT ABe Cr.rcTeMbr cneKTpaJrbHsrx nuuufi, flpr.rHaAJle)Kal]Ille rJIaBHOit H grO-

pl.ruuofi KoMnoHeHraM.
Paccuorpuu cfleKrpbr r.r3yqaeMbrx 3arMeHHo-nepeMeHnblx 3BeaA B $asax

0125 n 0175. Caurrun cuJrbnbrMri d'runr.rflMn B crreKTpax u3yr{aeMblx KoMtro-
HeHT tBr'IrrcTcg JII{HIII{ BOAOpOAa V fiIdHLul reIufl.

Bo1opo)noe ruHuu npeAcraBJrflmr co6oft u[poKr{e ilurt4r4 IIoUIoIII.eHI{fl,
cocroflrrlne r.r3 AByx Jtwunit, npr.rHaAJrexauux cnexTpaM AByx KoMIIoHeHT cI,ICTe-

tnru. B oAHHx clrcreMax, Halpr.rMep s AH Cep, nuuua H I anyx KoM[oHeHT
nepeHaJrararoTcfl B KpbrJrbflx H HMeloT flpKo Br,rpaxeHHble flApa y qJreHoe 6anr-
ueporcxoft ceprlu [pHMepHo Ao Hrz. B 4pyrux cryrrasx eQ$exr pa3AeaeHurl
nuwnfi BoAopoAa AByx KoM[oHeHT BbrpaxeH MeHee flpKo r.r fiposBJlflercfl ,rluut,
B acr.rMMerpan o6qero KoHrypa.

"Auruuu tteilmpanonoeo eell.ufl B MoMeHTbI enounauut? B cneKTpax oAHIIx
CUCTeM pa3AeJIeHbI nOJIHOCTL,IO' B CIIeKTpaX Apyrfix CICTeM pa3AeJIeHIIe HeIOJI-
Hoe, Ho [paBaq LrJrv ileBafl noJroBrrHa KoHTypa xax.(oii KoMnoHeHTbI He I{cKa-
xaeTcg ApyrHM, TaK rrTo Mbr Mo)KeM yBepeHHo onpeAeJrHTb [o,'IoBrlHy (a C;re-

.(oBareJlbHo, r,r noJrHyro) exnusa.neimHofi ur4pr4Hbr lr r.ny6rzuy sa6,rroAaenoro
KoHTypa JIHHTIr xaNAoft KoMnoHeHTbr. B.naro4aps roMy, qTo MbI MoTJILI yBe-
peHHo onpeAear.rrL, rroJroxeHr4e ueHrpoB nuuuli He I xaxAofi KoMnoHeHTbI,
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T a6 tut\a 2

AH Cep CW Cep

3xc-
no3H-
Ilu t nara Aa ra

3xc-
Ito3 H-
\sfl

Qas a

*8-9.X 1967 r
*8-9. x
12-13, X
12-13. X
12-13. X
2L-22.X
2t-22.X
*21r-25. X
*16-17.X I
15-16. X r I
15-16. X r r

*22-23. X I I
*12-23. x I I
8-9.VII 1968 r.
2!t-25.Yll
6-7.VI I I

17_ 18.VI I I
T7-18.VI II

* 6-7.\/l I I
1967 r.

X 8_9.VIII
* 12-13.IX
* 22-23.rX
* 7-2.X
* 3-4.X

* 1.4-15.X
* 4-5.IX

1968 r.

3-4.VIII1967,r.
3-4.v1r r

t2-13. r x
12-13.I X
19-20.I X
22-23.rX
28-29. r X
30-{.IX
30-1.rx_x
14-15. X
14-15.X
15-16. X
15-16. X
* 6-7.XI

6-7. X I
2-3.VIII 1968 r.
2_3.VIII

t2-1i.tx
t2-1,3.rX

2hoo'
t20
100
200
215
230
245
135
tt5
r30
200
135
r25
t40
250
220
155
100

0998

0, 02

0,22
0,25
0 ,30
0 ,21
0,27
0,00
0 ,01
0,24
0, 29

0,202
0, 23

0,49
0 ,51
0 ,837
0,43
0, 53

4hoo.

240
c cE

350
340
400
315
130

0?80

0 ,63
0 ,25
0,01
0,24
0,99
0 ,01
0, 01

0P23

0,24
0 ,81
0 ,84
0,25
0 ,95
0 ,00
0,02
0 ,01r

0,18
0, {9
0 ,70
0,72
0,01
0,04
0 ,50
0,52
0 ,48
0, 50

oha5-
035
100
t[5
r00
120
100
040
r00
015
025
035
045
i ,,

405 I

045 I

050 I
I

050 
1r00 I

I

T a 6;rHqa 12 (npo.uo,rxeune)

8-9. X 19ti7 r.

t6-17. X I
6-7.II.1968 r.

18-T9.VII I
23-24.yItI
27-28.y111
1-2.XI
1-2.Xr
2-3. X I
3-4. X I
3-4. X I
1-5. x I

* 4-5.XI
5-6. X r

* 18-t9.IV
1968 r.

21--22.t\/
4-5.V
4-5.V
6-7.V
6-7.V
9-10.v
9-10.V

LL-12,V
1L-12.V
27-28.V
30-31.v
17-t8.VI I

23-24.tI
1968 r.

28-29. X
29-30. x

{, 29-30. X
t-2.xr
2-3. X r
2-3.Xr

*4-5.XI
4-5. XI
5-6. XI
5-6. X r

lh20^ 0?02

0,25
0 ,53
0 ,32
0,77
0,76
0,27
0,26
0,81
0, 26

0,27
0,81
0, 76

0,27

2h30m

235
210
145
215
220
210
110
130
110
155
400
210 ]

0P50

0,25
0,014
0 ,03c
0 ,31r
0 ,29
0,050
0 ,020
0,36
0,33
0, 76

0,54
0 ,01

2h3o*

100
130
045
050
100
050
030
125
045
040

0p26

0,75
0 ,00
0,01
0 ,76
0 ,01
ono
0,50
0 ,51
0,78
0,76

200
200
120
200
210
1. 15
120
115
I ,1.5

120
115
020
045

oTo)KAecTB,'reHHe Apyil4X JIHHHIi4 O6eUX KOMTTOHeHT
TC,'IbHO TI,IHI4ii HC I.

flpgeue cnercmpa/tbHb[e nuHu,u., Ha6,,rroAaeMbre
cHcTeM, oTHOCTITCTI K Xr{MI{qeCKHM sJIeMeHTaM o II,
Kax npanu;lo, 6orbrlprHcTBo grrlx [ruHnft caa6bre H

6uno npoaeAeHo orHocn-

B cneKrpax r.r3yqaeMbrx
Mg II, Si II, C II, Fe II.
6nen4r.rpyrorcfl. B HeKoro-



pbrx cflcreMax Ha6JrroAaroTcs JrLlHuLt Mex3Be3AHOrO Ka,'IbUHfl tt 3933, 3968

Ca II n Me)K3Be3AHafl IIoJIoca norfloxleHl1q |'4430. B cnexrpe cHCTeMbIAR Aur
lrrl|.fl fo 3933 Ca II ue flBJlfercfl Mex3Be3AHoft, a o6paeyercq B 3Be3Ae'

Bce nrrul.ilr, [prrcyTcTByiorqHe B C[eKTpax Ha6,'I]oAeHHbIX KOMIIOHeHT I{

oroxAecrBJIeHHbIe HaMI'I, co6pauu B ra6fl. 3. B ra6'nnuy-He BKJIIOqaJII'ICb

JII,Itub Mer,IKHe Jrr{Hr{r{, npuHaAJre)KanIue oAsoft KoMnoHeHTe r 6,'reH4upyrcqllecfi

co c,,ra6brMrr Jrr{HlrflMu lpyroir. tr4uAexc I unu 2 cflpaBa llll3y y AltHHbI Bo,'IHbI

yxa3brBaer, xaKoii (rn'a-nnoii - I u,'III Bropl{quofu - 2) KoMIIoHeHre [pH'
HaA,'IeXuT AaHHafl JILIHHq, n - 

qHcJIO UCilO,'lb3oBaHHbIX C[eKTporpayM AAfl

;;ftffi;;r;w^- o"trnoHble o6o3HaqeHl,n o6t'qc,eHaft He rpe6yror' B cro6-

KH 3aK,'IrcqeHbl He B[Or'IHe yBepeHHble o[peAeJleHufl \vx'
SxszsafleHrHbre IIIlrpHHL,r c[eKrpaJrbHbrx JrHHuii AAfl CneKrpoB -B s^a3bJ

0100 u 0150 npuneleHbr AJrfl Hepa3Ae,'reHHblx KoHrypoa; s saslt 00,25 u tJp (5

An, ,rnrfi He i H He6aeHAHpoBaHHbIx Apyrl{x tLLrHVit AaHa Ha6JIIoAeHHafl sKBH'

BaJreHTHarr rxr4pHHa AAfl Ka)KAOii KOMTTOHeHTbI B OTAe,'ILHOCTI4.

.[.o cux nop rurtr toBoplrJri.{ o ua6nioAeuHblx SKBI4BaJIeHTHbIX Ix[IpI{Hax.

'OAUATO A,'Ig ONPCAC,'ICHI,Ifl CICKTPA,'IbHbIX KJIACCOB II APYIHX XAPAKTCPITCTI'IK

KoMloHeHT Heo6xoAr.rMo 3Harb r.rcrtrHHbre gKBaBaJIeHTHbIe IxupI4HbI crleKTpaJlb-

Hbrx nuuuit.
I4snectuo, qTo rrp14 ua6nrcAesuu cneKTpoB cneKTpaJIbHo-.U,sofiHHX cI'IcTeM'

Aaxe ec,rlI1 cleKTpar'IbHbIe JIUHHI.I AByX KOMIIOHeHT IIO,1HOCTbIO pa3Aer'IeHbI,

npo[cxoAi,IT nepeHaJloxeHl,Ie He[pepL,IBHbIx cIIeKTp.oB.-KoMnoHeHT'- B pe3yJlbTa.

re rlero cneKrpaJrbHbre JraHlri{ rzcKaxeHbl. lllafrn-t16l u flerpr [11, l7l pas-

pa6Oranu I{eT6A yqera BflHqHLrfl HenpepL,lBHoro cneKrpa o4uofi KoMnoHeHTbI

Ha 3KBHBaJleHTHyro ulupr4Hy nusuit Apyroii, KotAa c[eKTpaJIbHbIe JIHH]4I'I [oJI-

HocTL,ro pa3AeJIeHbI L{ KoMIIoHeHTbI uMe}oT 6;IHsxI,Ie CneKTpa,'IbHbIe KJIacCbI'

,u,.nn cnyuax, KolAa JIHHuII AByx KoM[oHeHr He pa3AeJIeHbI' Qopuy'ra
IIIafiua - llerpu, cBfl3brBaioulaq Ha6flrcAeHHble u IICTHHHbIe 3KBI'IBaJIeHrHble

IIrrrp14Hr,I, IOCr'Ie HeKoroporo npeo6pasoeauur npI'IMeT BI',{A

lrr (r+u) sa6,r : 1(W^r,". * Wrr,.') + + #(\7rr,., - Wr,rr.")' (l )

.II,nr cnyua, nor"o.] pa3AeJIeHI'Ifl I'IMeeM

17trrn"r:

Wl,znrr:

l) V t't^^on,

'W .,zna6n'

(1 +
L+t (2)

B (l) u (2) o6osuaueHbl W11,2*a6r - Ha6IloAeHHatl 3KB[BaJIeHfiIas uI{pHHa

tlti*ut r,raeHoft ITJIII BTopLiqHofi KoMnoHeHTbIi Vt1,2u* - 3KBI'IBaJIeHTHafl

rxHpHHa il11lr414, IIC[paB,'teHHafl. ga Br'IuqHLie He[pepblBHoro c[eKTpa Apyroft
xOunOseurtt; l-oTHOIIeHHe HenpepblBnoro C[eKTpa erOpoif xoMnoHeuTbl

K HenpepblBHoMy C[eKTpy r,raenoil KoMIIoHeHTbI B AaHHOft AJI]iHe BO,'IHbI, KoTo-

poe onpeae.nseics (coinacHo Ill, l7l) ornoureHueM oKBI,tBaJIeHrHblx luuplrH

I{ rreHTpaJlbuux rny6xH crreKTpaJrbHblx ar.IHLIfi coorBercrBy}oxlllx KoMnoHeHT.

Onpe,4enult BeAI{qrIHy l. ECrW npeA[O,loxaTb, qTO C[eKTpa,'IbHbIe KJIacCbI

O6eux r<ounonenr raxAoii Ll3yqaeMofi HaMI4 CI{CTeMbI oAI'IHaKOest (r.. e. OTHO-

IIIeHr,re [cTuHHbIx 3KBr{BaJIeHTHbIx txIIpI.IH nutuft KoM[oHeHT B oAHoft cI4cTeMe

paBHo eAngutle), ro / 6yler xapaKrepl{3oBaTb pa3Hocrl 6necra KoM[oHeHT.

benuuuuy / usr onpe/leilvJtLr rro orHo[reHurc ua6nrcAeHHblx SKBaBaJIeHTHbIx

111upIIH HecKoJIbKrrx nap pagAeJIeHHbIx nu:/.ufi B c[eKTpaabHoM HHTepBaJIe

11" hsoo-4500 A.
IloCxO.llxy Be,I[qLiHa /, nonyueHua.fl LI3 oTHO[IeHIIfl oAHOfi napbL'IHHHfi'

OTrroqeHa Oula6xatuu, MbI HaUJILI cpeAHHe 3HaqeHI,Iq I Ans xax1gfi CHCTeM6I

(ra6;r. 4, cTo,r6e[ 2), xorcprte I,Icflo,'Ib3oBafiw AJtfl .olpeAeJIeHI'Ifl LICTI{HHbIX

gKBrrBaJreHTHbrx tuHpHH nusvtit. 3ru xe 3uaqenlzfl I 6ltttu ucnoJlb3oBaHbl Anff
HaXoxAeHI,ts pa3HoCTI{ 6,recXa KoMIIOHeHT L,m : - 2,5 lg / cUCreUtt. COrlaC-

9t
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T a6au\a 4

Crctcua

AH Cep (1)

(2)

CW Cep (1)

o Aql

AG Per

U oph (1)
(2)

AR Aur (1)
(2)

I,A

4481
1+471

4388
.lt|41t
.4026
2r009

3933
3926
3820

Sneuc Hr AH Cep

1,18
0,52
0,39
0,83
0, 30

0 ,38
0,7lt

Mu lg Nclp H lSN2tp H

0,82

0,53

0,22

0,70

0,45

0,52

0,11

B 0,2
B 0,2

B 1,5
B 1,5

B 2,5
B 2,5

8 2,5
B 2,5

B 2,0
B 2,0

B9
B9

14,30

14,65

1.4,70

\4,50

14,35

t4,20

L4,75

14,55

14,45

I

cw cee 
I

1,55
0,74
0 ,66
1,26
0, 50

0,58

-4,70
-4030

-3,80
-3 ,60

-1,t7
-0,73
-2,89
-2 ,36

+0,e0
+1,00

0,29
{ ,65
0,96
0,94
1,45
0,68

0,55
1,48

(1)

(2)
0,66

0,62

0,90

HO CpeAH[r\r 3HaqeHuflM / no,ryueuulre Ber'rHrrr.rHbr A/n orHocflTcfl K QOrOrpasu-qecKofi o6,'racr[ cneKTpa.
Cpe4nae AJIfl AByx KoMIIoHeHT Hcrr.IHHbIe 3KBuBaJIeHTHbIe [rupr.IHbr JIr{Hr.Ifi,

Koropbre AocTaTor{Ho yBepeHHO pa3Ae,'Ifl}OTCfl, AaHbr B Ta6r. 5.

ME II
HeI
HeI
HeI
Hel
tle I

KCaII
fle I
HeI

1,70
1,02
0 ,67
1,32
0,55

1 ,00

1 ,35
0, 79

0,52
1,1.2
0 ,33

0 ,83

I4laeq uctnuHble 3KBIrBar'IeHTHbre ruHpr.rHbr Jtr4ltlit He I N Apyrux il.algit
U HC[O"'Ib3yfl 3aBHCHMOCT]I SKBIZBa,leHTHbIX lx]IpI,IH uJut LtX Otrogreriwft OT CneK-
Tpar'lbHbrx KJraccoB a3 pa6orbr Eoapuyxa [18], a.rrs Kax{Aoil cHcreMbr rlo He_
cKor'rbKHM Kpr.rrepr{rM Mbr _onpeAer'rHJrH CpeAHxft cnexrpanbHblfi KJIaCC. cnex_
TpaabHblli KJIacc cucreMbt AR Aur nonyueH Ha ocHoB aluu gaBilcrzMocrr{ gKBr.r-
Ba!'reHrHori,u,LptrlH JrHHrlr4 l" 3933 Ca II or cfl-eKrpaJrbHoro KJracca r.r3 pa6orbr
Konlr,rosa ll9l. Her coMHeHi.rfl, '{ro },3933caII npuHaAJrexrrr crreKrpy sBe3Abr,
a He ,Br'rflercr Mex3Be3AHOri, TaK KaK ee noBeAeHr.{e c Qasoii, Sopnaa u rxHpr{Ha
KoHrypa raKue x<e, KaK y Apyrnx cneKrpaJrE,Hbrx Jr?rHr.rft AR Aur. Oruia6xa
onpeAeJreHr.r, crreKTpaJrbHoto K,'racca He npeBbrruaer -F0,3. flo.nyuenubre cneK-
TpaJrbHbre KJlaccbr cHCTeM CO6paHbr B qeTBepToM cTo,,r6qe ra6n. 4.

Oauorl H3 BaxHbIx xapaKTepl{crrK gB$Abr sB,,rgercq ee a6conrorHafl BeJrrit-
rIHHa, 3HzHr.re Koropoft Aaer B03MOXHOCTb OnpeAeJrurb Mecro 3Be3Abr Ha AIja-
rpaMMe fepuurnpynra 

- Peccer'ra, a cJreAoBarer'rbHo, cyAHTb, Ha KaKoM grafle
SBOJI}OUIIOHHOTO TIYTH 3BBAA HAXOAIITCf.

Ta6nuua 5

(1)

(2)

AR Aur
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@ur. l. flo,roxeuue KoMnoHeHr
I,I3yqaeMbtx 3aTMeHHo-nepeMeH-
Hbrx cucTeM Ha '(uarpaMMe
crreKTp - cBeTr.iMocTr)

-t

I4ssecrHo, qro A,rrfl paHHLIx 3Be3A a6coJIIorHr,Ie BeJII4qr.{HbI Mo>rno o[peAe-
JIHTb nO 3KBItBa,'IeHTHbrM lur.rprrHaM BOAOpOAHIIX nuUuft B 3aBHCI{MOCTT{ OT CrreK-
TpaJrbHoro xJracca 3Be3Abr. Ho, Kax orMerlaJlocb BbIIIIe, y uccJleAyeMblx HaMLI

3aTMeHHbrX CHCTeM BOAOpOAHbTe ilIll}]Ijr4 AByX KOMIOHeHT He pa3AeAqIOTCfl [OJI-
HOCTbIO, nOsTOMy Mbr He MOX(eM O[peAeJIHTb ]'ICTI'IHHbIe 3KB[BaJIeHTHbIe mHpH-
Hur ,rr.ruufr BoAopoAa. Mu noctynnilw rarvu o6pasou.

Onpe,4e,reuue a6co.nrcrsofi aueyanrHofi ge,'Il4quurt M, xaxAoft KoMnoHeH-
ru pas6ueaeM Ha ABa 3Ta[a: olpeAe,'IqeM HeKoropy]o cpeAHIoIo BH3yaJIbHyro

Be,ruquHy ,M, cucreltsr H HaxoAHM no[paBKI.I L,Mo, u L.Mu, ynt fio,'Iyrlegufl
M u xa>x\oil Ko\,{noHeHTLI.

flepnsrir 3rarr ocHoBaH Ha Ao[yuleHru.r paBeHcrBa 3KBlBaJreHTHbrx rx]rpuH
xaxAoii napbr BoAopoAHbrx nuuuit KoMrIoHeHr. TorAa e Qopuyne (l) uoxHo
npeue6peus BropbrM r{J'reHoM, r.r Mbr noJlyqr.rM cpeAHlo}o }rcrr{HHylo 3KBHBaJIeHT-

Hyro uuprrHy lyru", BoAopoAHbIx nuunfi xax4ofi cucreMbl, Koropafl paBHa
ria6.rrcAaeuoir ax sr.,rsaresrsoii uLIpHHe.

Zcno,rral'a -Prr., H 3aBucl'IMocTI4 BoAopoAHbIx ,11'lHI'lir H;r, 0,5(H, * Ho),
Hz f Hs, Hn j Hrn * Hrr or a6co,r6Hblx Berl'lquu Mo u3 pa6orlt Konuno'
sa [19], r.ng xaxAoil cHCTeMbr MbI onpeAe,'Ili!'Iu cpeAHI4e a6co,rrcrHble BI.I3ya,'Ib-
HbIC BCJII]qI-IHbI,

Teneps uafiAena flolpaBKlt LMo, u LMu, u reM caMblM olpeLe.nanl M,
xaxAofi xoMIIoHeHTbr. Kax orMeqa,'Iocb Bbl[Ie, AJII Bcex cucreM 6una onpe,4e-
JreHa pa3Hocrb BuAHMbtx 3Be3AHbtx Be,'tliquH KoMloHeHT Am. EcrecrBeHno, qro

A,m': AM. Han H3BecrHbr raKxe u Mup,ns rax,(ofi clicreMbl B ue,'IoM. I'13 Toro,
qro KpHBbre Mo, Wt [19] s Auala3oHe HaIrIux Arn upeg,craBJlfl]or co6ofi npxuo-
,ruueiiHlre orpe3Kr4, gttrexaer: ecJIH Wt,uc, : Vr,(r*r)u^6n, To M r'Iexl'I7
ilocepeAr.rHe MexAy Mq v Mo,, T. e.

Mor: A4o -
Maz: tttt, +

I
T
,t

z

Lm,

L.m.
(3)

flo.tyUeHuue TaKLlM o6pasOU Mq V Mo, zanucaHbl B ttfToM CrOn6Ue ta6l. 4.

Pacnonarag Ber'IlllullaMg Mq h Mo, xa>xloii fournogegTbl CI'ICTeMbl, MbI oqe-
Hlt,,ru, r{To Heyqer Broporo q,'IeHa n npanoli uacru Qopuy,r_lr (1) Be.(eT K oulu6Ke
B a6co,'Ilorltol:t nusyanrHoii Be,lutIHHe He 6olrure -{-0?15.

A6CO,frcrUUe Bl,t3yad'Ibttbte BeJIHqUHtI Mr1,, B 3aBI,ICLIMOCTLI OT CIIeKTpa,'Ib-

Hbrx K,,raccoB HaHeceHbl Ha AHarpaMrray fepuurnpyHfa - 
Pecce.na (Qur' l),

Koropaf nocrpoeHa Konur.floelrN{ [19]: no,roca, otpaH[r]eHHa.tt ToHKHMl,l JlrluLlfl''

Mr.t, [OKa3r,rBaeT IIOJIoxeHtte 3Be3A lJIaBHOil noCJIeAOBaTe,'IbHOCTH; )KI'IpHag

JtyHyfl onpele,,tfleT flHHulo Hy,'IeBoto Bo3paCTa. To,{xaN.{il o6oeHaqeHlt [o,Ioxe-
HI,lg KOMIIOHCHT U3yTIACMbIX HAMH 3ATMCHHbIX CIICTCM. HCTPY.IUO BI]ACTb, I{TO

KOMSOHeHTbI paC[o,,IataIOTCf Ha tr'IaBHoli noc,'IeAOBaTeJIbHocT?l I4J1H P;6ilil9il
Jl4HLtt4 HyJIeBoro Bo3pacra. K coxa.negHlo, Ha ocHoBaHuH HaIIIux HCC,'IeAoBaHI'Ift

7 l/,st. Kpuucxoit o6cepnar., r. XLIII 97
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@rrr. 2. 3anucunocru Be,'ruqHHbI
or BeJ'rI{qHHbr 1g I x"rrr cHCTe},I

I ","lr"/
I

ld
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lJL
-t -2 -

lg AII/ r;rn
AH Cep ri o

" tgl

2rP il 2:jP,,1l.;,or.nr,, ueiirpa.rsHoro re"nua

]\IT,I HE N,IOXEM CKA3ATb, UA XAXOiI CTAIIII] 3BO,'IrcITIOHHOTO T\'T]I 
- ABII}1CHXCli JrrHllH H) reBor-o Bo3pacra (nrtropautre Boropola) H.lrr \-Aa..reHile or Hee _

HaxoAflTCfl lr3yqaeMble HaNIII CllCTeMbt, TaK Kax Nlbt He l\.to)KeM onpeAer'IHTb orHo-
cllTe,'Iblroe coleplKar.iIie fe,'1r.rfl Ir BoAopoAa. Mlt naAeeltcfl, rl1.o IICCrrIeAOBatrIle
3arr\rerrHbrx cucreNr, \, Iioropbrx ua6.lrc.qaercfl cnexrp roJrblio o4uori Kol\rilo-
Hellrbl (cnexrpa,rlubte,TILIHIItt sroti xol,rnoHerrrbt He IICKax{eHbr HaJIoxeHueM
HenpepbrBHoro cneKrpa ap1'roir xoN{noHeHTbr), nosao,lrir HaN,l onpeAe.lr.1Tb .\rr]ril-qecxufi cocraB fi Apvrue xapaxrepucrlKrr arMocsep xomnoHeHr 3arMeHrrbrx
cllcreM r 6o,ree onpe,(er'teHlto roBopr.rrb o6 ux ,"cie'na aBo.rlorlrroHHor\r rryrrr.

I'lMefl ilcrfitlHble 3KBIrBa.'IeHTnbre rxrrplHbr .rrrrurii He I c o6urrrrrrr HrixHl6rg
)-poBHflNrH 2rP n 23P,, Nrrrr onpere.rrr,'ru qrrc"rra aror\roB 1g N",t,H r.r lg A'r,pH
He I Ha 3rlx ypoBHrx (ra6,rr. 4), ucno.,rrsvx rloprr1..r1, Vu-so.rtla u npeAnoxa_

tr'lcno,rl:,vr ro,r\rrleHHbre lg lvH rr lgl He I, 6u.lrr nocrpoerrbr 3aBrrcrilro-
crll sTHx Bc,'lltql]H Als xaxAoir cilcrel.tbt tt tt: lpar]rrxoB onpeAeJeHbr rrpeAe.rbHbte
3HaqeHrrfl Be,'rHqr.iH 1g N4,Ko-ropbre Aalrbr B ta6i. + (cro,r6uur 6 n 7). B xaqe-
crBe r'rJr,rrrccTpgu4u ua Qun. 2 nprrne4elrlr rpaQuxlr 3aBr.rcr.rN{ocrx lg NH, lgf
.4nfl 3Be3A AH Cep u o Aql. Oqeuxu ne.rrr.rrrH 1g l,l ,,pH ulg N,,cH irg norp"-
6\'rcrcq npH oKoHr{are,'IbHoNI o6c),x.qerrHlr pe3}rr,IbraroB tto IICc.rreAoBanHX] 3ar-
r\reHHbrx cr.rcTeNl, BXOAflrqHx B HalU)' npofpaNrN,r),.

Kax ntu \')Ke orr,reqar'Il{, uHTepecHtilvt rt BaxHbrM c rorIKIi 3peH,fl 3Bo,rto-
Illil4 3Be3A flBr'lfleTcfl Il3yqeHHe Bonpoca CuHxpoHHoCTH oceBoro u op6ura,rrr;oro
AettxeuHli B cr.icreMax Asoriubrx 3Be3A. C erol"r qe,,rblo Mbr onpeAed,ru,,Ir4 cKopocrr.r
gc_ePgfo_BpqUeHHfl o sin I AJrr xa}KAojl xounoueHrbr rro noJ,rlruxpriHanr nr.iurrfi
1!.39-33 !a.f ! K (xoraa lra iluHLrfl, He Mex3Be34uar), )")^" 4026,,'4144, $AA, ++lt
He I n )"4481Mg II. llpa_arou A,'rr 3Be3A AH Cef 

'u 
o Aqi cr sin l'6unii r.r3\{e_pcllbl IIe3aBuclJMo no na6,rioAeHHbrr,{ H r.icrrrHHbrM KoHTypaN,r cne6Tpa,.rbHbrx

;Uriluii. PacxoxAeHr4r B Be,'ruquHax cpeAHxx Ilo BCeNr r'rHHHfM u sin i no ABVM
onpeAe.rreHristll He oKa3a,locbr rro3ToMy 4,'1fl OCTaJrbHbrx 3Be3ilt, u sin i 6u.nlr onpe_
Ae,rlerrbr no ua6,rrc4eHHbrN{ KOHTypalr. llo,'ryqeHHbre 3HarleHLIq cxopocreri npa-
u,eHurr u sin i 3arHcaHbr ^B repBoM cro.[6qe ra6.n. 6. Onru6xa onpeAe.rreHrifl
c,sin I ne npeBbrruaer +20 rculcerc.

B uereeprou cro,r6ue ra6,r. 6 rp€flcrrBa'r€rrr,r cr{opocrx oceBoro BpauleHsrr,
IICnpaBr'leHHbIe 3a llaKr'IoHHocrl op6urtt sin i. Be,rnqlrHbl sin i A,rs ecex lrat -qaeMbrx HaMlr ctICTeM MO)KHO Hafirr{ g pa60rax, Ha xoropbre ,lrnor aaor,r,,,
e ra6n. l. B nqroNl cro,r6ue arofi xe ra6,,iuuu npHuen"nni cxopocrr.r oceBoro
BpalqeHxfl, ro,'rylreHHbre o,rconorvr I4l . \4s cpaBHeHHfl qerBeproro r.r rrflrofo
cto,t6qos BHAHo, qro A,'rfl cHCTeM AH Cep u o Aql pa3r'rur{Hq ,,rro4"r., B npe-
Ae,'rax ouru6ox Harxux onpeAe,'reHrzii u sin i, !,nn'c[1crer\1 AG peni u c"p pL.-
xoxleHr4fl 3HaquTe,rrbHo 6o,rtme.

-[,ra onpe,4eJreHrrfl cuuxpouuoii _cKopocrlr op6rrra.rlHoro ABr.r]r{eHlrf Lrq1,11rp
ueo6xo,qurrro 3Harb paArr)'cbr 3Be3A. pa4ril,cur KoMtlolreHT Mbr orpeAe,rrflJ,rrj, rrc-

x:llil , I'r3BFecrH\ ro rpopul ,r1', no,I\'qeHH\ Io Ha ocHoBaHHH 3aKora il3ayqeHrrfl
LTeQaHa 

- 
bo,'IbUIlaHa

lg R : 8,49 - 0,2Mr,,t - 2 1gT1.
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<Dllr'. ll. Cpautteture oceBbrx H

cHrrxpolrHbrx cKopocTeri Bpaue-
HI.Ifl NOMNOHCHT

/00 200 300

uowg-t tMffet

O6oauaqeHlifl noflcHeHrrl'i He rpe6vror. 6o,'roMerpuqecKHe rrofipaBrflt u Te]\{tIe-
paTypa ,(,IIfl KalKAofi NontnottetiTbr cor.rracHO UX creKTpaflbHbrM K.IIaccaM 6blJIL{
83flTbr LI3 [20]. I]o,ryueHubre HaMH 3HarlerrHfl paAr.rycoB B eAHHuuax paAltyca
Co.uuua 3anucanr,r B rrrecrol,{ cro,'r6ue ra6,'I . 6.

CpaeHueax nrecroli cro.n6eu ra6,r. 6 c ceAbrvrbrr\,r cro.[6uoM ra6l . I, ntt
BHAr{M, qTO rO,rrbKO Ar'rfl CrrCTeNr AG Per u AR Aur 3rraqer[rfl paAnyCOB no Ha-
ruilM onpeAe,'reHHflNr rr onpeAer'reHUeM Apyrnx aBTopoB xopouo cor'.rlac)'loTcq;
Adrq 3Be3A o Aql u U Oph pacxoxAeHrrfl 6oflbue, oqeilb 3Harilire,'rbt{bte pa3-
JIL1ILVfl, Y CIICTCN AH Cep rr CW Ccp. BeponTIIo, HaIII}I 3IIaqCHIIfl PAAI{YCOB
CO|,'IACHO METOAY, I,IX O|IPCAE.IIEHHfl IIEAOCTATOq}IO TOqHbIC, IIO3TOMY AJI'I I{A-
xoxAeHufl cl.rrrxporruoii cr{opocrH l\'rrJr }tc[o,rlb3oBaJIH paAu)rcbt KoNlrloHeHT,
flpxBeAeHHr,re B Ta6r'r. l; oril.r ilpeACTaBr'rflror co6oii Hau6o,.1ee yBepeHHble (fiaH
cpeAHr.ie rr3 lrccr{o.rrbKrrx 3uaqc}ruil) onpe4eJ'reHilfl. Pe:y.nsrarur onpeAe.qeHHfl
c,crjrxl) IIpHBeACltbt B ceAL,N,toNI C',rOrr6t\e ra6n. 6.

Ta6.rurla 6
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Ha Srrr. 3 trpone,qerro cottocrau,rettrte cxopocreii oceBol'o Bpail{eH}'lfl KoM-

noHeHr (rie cro,r6Ua 4 ra6n.6) rr ulrxpoHHbtx cKOpocreil (cl'o.n6eu 7) . HerpyA-
Iro BriAerb (yuurutaal, r{To olltll6Ka ollpeAe,'IeHllr ooc"r cocraB,'luer -+2A rcularc),
qTO B C,,I_vqae OAIIIIX CUCTpN1 paCXOXAeHI4fl MeXAy U6sqe H Ug1111'p Ile6O,IIbIlII4e,-
CJeAoBaTe,'tbHo, Mox<lto roBopuTb o Ita,'II{qItII C}IHxpoHIloCTll Bpau1elllrri. B Apy-
qtx CIiCTeMax pacxogAeHl.tfl IUeit{Ay U6g1s H (Jqn11ap npeBblIUarOT OIIIH6Ky Onpe-

Jer'Iel1fifl (J6si,31 il' BUAI]NlO' MO)KIIO npeAI]O,'IOXIITL, ltTO CUHXpOIlllocTb Hapy-
rUaeTCfl. Coneprueuuo orteBltAito, qTo yBepeHIlo l\{oxtlo roBoplITb o HaJII'IqHu

rrJ'rrr oTCyTCTBr,tlr Currxporru3Ma B ABoriHblX ClIcTeMax r'lulxb B ToM CflyLIae' KorAa
I\,tbr pacnoJlaraeM AocTaToqlro yBepellllo onpeAe,'IeHHblMu p24U1rg211t' XOMIOHeHT.

7rr
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flocxonrxy pa6ora [o Hsyrre,Hro 3arMeHHo-nepeMeHHrrx cucreu 6yAer
npoAoJrxeHa, ro 60nee uHpoKoe o6-cyx4euue pesyniraroa 6y,4er npoae,(euo
no oKoHqaHuv Hal:]wx uccne4onauufi.

B saxnrcqeHlre Bbrpaxarc 6naroAapnocrs A. A. Eorpuyxy 3a ueHHbre coBe-
rbr u 3aMelraHHfl rpH BbrroJrHeHr,rE pa6oTbr u f. H. lllafranonofi 3a roMorrlbs o6pa6orre Marepxa,'ra Ha6nrc.qeurfi.
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AKAITEMIZfl HAYK CCCP
I]3 B E CTUfr K PbIMC K OA AC T P O O H3 HI{ EC KOA O E C E P B A T O P H H

Tou XLIII lgTl r.

t0t

MHOnOUBETHAfl OOTOMETPI{,|
ABOTTHOft CrrCTEMbr NGC 51e4/51e5

H. H. npoHlrx, K. K. t{yBaeB

B nparuou Qoxyce 2,6-lrerponoro re,'recKorra una. IIIafiHa c fipl]MeHeHr.rell 3Ofl s 6-
9 $u,rrtpax 6u.lu no"ryueHu QororpaQna ,qnofinofi cucreMbr NGC 5194/5195. 3gQexrueHrre
A,'rrrHbr Bo,rru ycraHoBKH 6u,ru: 3600, 3730, 4400, 4680, 5090, 5280, 6090, 6600, 7400 A.
B uenrpa,rrHoft qacru NGC 5194 H3MepeHo pacflpeAe,'reHHe spKocrr-r ,qJm Bcex Qu,rrrpon.
I{eHrparrnaa o6,racrs pa3MepoM oxo"ro 10" (200 nc) r.r3,'ryqaer cBer npltMepHo oAHoro cneK-
Tpar'IbHolo cocTaBa.3ro calraq nJrorHafl qacTb raJIaKTuxu. OHa oKa3a,'racb o1uortr us cauux
xpacHbrx cpeAn ra"'raKrHK rfina Sc s cnucxe [13]. I{,enrpaflbHaq rHH3a taflaKrr-rKl.r ro,ry6ee,
,reM o6aacrr, a4pa. Kpone roro, oHa coAepxrr 6oaee n,roruue u rony6sre o6pasoeauux,
xoropble sp'{e coceAHnx yqacrroB u n Qunrrpe Ho.

Bo scefi qeurpaasuori .runse NGC 5194 auanerp6r'l npuuepHo 60" (1200 nc) ualnrc-
,[aercs 3Milccua n Qunorpe Ho. 3ra 3MuccHrr cocraBJrreT oxono 20Vo oT flpKocrr.r He[pepbrB-
Horo cneKrpa. B cnupanr,Hr,rx pyxaBax NGC 5194 Ha paccrorHHqx 0,7-8 Knc or uerrpa
6srno usuepeuo 85 rpxux o6pa3oBaHuii, 58 us xoropbrx oKa3aJrucs H II-o6;racrrMH.
B ruecru H II-o6nacrgx 3anoAo3peHo r.i3nyqeHue r ue6y,rapusrx JrHHr.Irx, a B qerblpex 

-B,,ruHlrr{ 3727 A. Bepxuuii npeAeJr macc no,qopo,4a H II-o6",iacreii oxasa,'rcs 104-loii MO.
Boceltr, I.i3 AecflTIl caMbrx qpKrrx ryuauHocreii pacfloJrararorcq B cnspanbHoM pyKaBe,
HanpaBreHHou x NGC 5195. Bce H II-o6,racrn cBflsaHbr c sBe3AHbrM}r rpynnHpoBKaMH,
6o,ree apxue r.r3 Hr.rx - c 6o,'ree ro,ry6uuu rpynnaMH.

faaaxrura NGC 5195 B KpacHbrx nyqax BbrrrrAHT, KaK SB; n ro.rry6srx nyqax rpKocrb
nepeMbrqKLr HepaBHoMepHa. fa"'raKrrlKa NGC 5195 B ue./roM 6o.ree rpacuar, qeM ueHTpanb-
Haq rracrb NGC 5194. BHerusue o6,racru ee HecKor'rbKo roay6ee rIeHTpaJrbHbrx. floraoule-
Hue cBera s socto.rHoii qacrg radraKTr.IKr.r Ha 1,5-3m,5 6o,rrue, qeM B ocra,'IbHsrx o6,tactgx

MULTICOLOUR PHOTOMETRY OF THE DOUBLE SYSTEM NGC 5194/5I95, bY
I. I. Pronik, K. K. Chuaaea.-The prime-focus image-converter on the 2,6-rneter Schaj n
Telescope has been used to take the photographs of the double system NGC 5194/5195
through 6-9 iilters; response bands in use have effective rvavelenghts about 3600, 3730,
4400, 4680, 5090, 5280, 6090, 6600, 7400 A.

The brightness distribution of the central part of NGC 5194 was measured in all the
colours. The spectral energy distribution is the same all over the nuclear region 10" (about
200 pc) in diameter. This is the nrost dense part oi the galaxy. The central region of
NGC 5194 was found to be the reddest among the central regions of Sc galaxies in list [13].
The central lens of the galaxy is bluer than the nuclear region. Moreover it has more dens e
and blue patches which are brighter than the neighbouring ones in Ho iilter.

All over the central lens of NGC 5194 about 60" (or 1200 ps) in diameter an emission
in Ho is observed. This ernission is about 200/o of the continuum one. At the distance of
0,7-8 kps from the center85 bright patches were measured in the spiral armes of NGC
5194, 58 of which are H II regions. 6 H II regions^were suspected to have emission in nebu-
lar lines [O II] while 4 H II ones - in ]"3727 A. The upper limit of hydrogen masses
of nebulae is l0a-105 MO. Of thel0 brightest nebulae8arein the spiral arm-directed to
NGC 5195. All H II regions are connected with the stellar groups, more bright ones being
connected with more blue ones.

Galaxy NGC 5195 looks like a bar in red light, in blue the bar brightness is not smooth.
Galaxy NGC 5195 ismore red on the whole than the central part oi NGC 5194. The outer
regions of NGC 5195 are more blue than its central part. The light absorbtionin the east
part ol NGC 5195 is 115-3n5 more than that in other regions.

AnofiHas raJraKrr.rKa NGC 5194/5195 - o,qna v3 6.nnxaftuux cr{creM
c yAo6Hofi Anfl r.r3yr{eHrfl opHeHrarlHefr B flpocrpaHcrBe. OHa [peAcraBJrfler



(Dur.[ 1. Grorrrrpacfuir \GC 5191 5195
a - B 4rI,,iLtJ)c IIa; ., r (rnrlr1,c 0100 -\; a - c $ri.'ru.rpr 3/ii0 -\; .' lr3 irr"qirclr ,\;i66,rrr.
MaCUra6: ir ir -rr-l = l'

co6oii cr6t,eKT, B noropoM Mo>xHo x3yr{arb SoronrerprruecKne rr crrexTpa,'rblrbre
xapaKreprrcrrrriIl raKux crpyKrypHbrx Aera,leii, r{aK ff.Ipo, oTAeJrbHbre \,qacT-
KU B OXO,rrOgAeprrori 06IacTu, AeTa,ru cilrrpa,'rbHbrx BeTBerl ri T. A. Hrrrepec
K HeI.i Bbr3brBaercfl eu{e x TeM, qro oHa flB!,rrrercq cficreMofi Aevx cBfl3aHHbrx
MeIKA)' co6oii ra,'raKTr.iK, B peryr'rrpfloii cnupaJrbHoir crp\]Kr],pe r,'raBHori lioN,r-

noHeHTbr KoTopofi xopotxo BHAHbT HCKaxeHHf . I4s5,uerrlrrc 9Tor1 cr.rcTeMbt nocBfl-
[IeHo ]rHoro rrccd,reAoBaHilii (clr.6u6,rr.rorpaQuro B Il]). o,quaxo cpeA[ HHx oqeHb
MaJIo pa6or no Ko!'IopHMerpHrr orAe,rrbHbrx o6pa3oBaHHfi ranaxruxfi. lloKa3a-
rer'Ir.I rrBera HeKoropbrx o6:beKroB NGC 5194 6u,ru onpe4e.teHbt CeilcpeproNr [21.
I{neronue rr flpKocrHr,re xapaKTepucTr,rKr.r ryMaHHocrrr B r{e.rloM H 38 gsesAnrrx
accouuaUrrr'i B cnupar'rbHbrx BerBqx NGC 5194 6rr,ur ro,rvqeHbr E. E. Mapxa-
pflHoNr no cHtrNrKaM B AByx $urtrpax [31.

Flacroquafl crarbfl coAep;xur pe3yd,rbrarbr r\{norouBerHoii Sorouerprrrr
ueHrpa"rrbHbrx o6racrerl o6eux KoMnoHeHr NGC 5194/5195 u 85 Aera,rreil crrr-
pa,'rbHbrx BerBeri NGC 5194. O6ufue xapaKreplrcrrrKr.r ABoiiHofi ra.rraKruKrr Iro
Il, 4, 51 rrpuBeAeHbr B ra6,'r. l.
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H a 6 n IoA e H u fl LI o 6 p a 6 o r i< a. Cuutrtra raJIaKrHKu a 6-9 $urnl.-
rpax c ),s46 oKo,{o 3600, 3730, 4400, 4680, 5090, 5300, 6090, 6600 u 7400 A'

6lrnrr nonyueHL,I B nepBHqHoM $oxyce 2,6-uerpoaOro rer'IecKolla c 3,leKTpoHHo-

onrrrqecKr.iM npeo6paeoeare,.teM (3otl) t6, 7]. BcfleAcrsne 6o,rruoro pa3,'ItlqHtl
qpxocrr.r flApa v coceAunx c HHM o6.nacrefi (Qut. 1) @ororpaQupoBaHlle B Kax-
.qonr $nnlrpe 1rpoH3BoAHJIocb c ua6opotll gxcnoguUtaft, oTHo[IeHHe MexAy Koro-
psluu 6u.no I : rl E ; Lls. ilnn a6co,lnrsoil xa.nu6ponxu CHHMKoB IaJIaKTHKI'I

i raxuu xe Ha6opoM 3Kcrlo3rzqlrft no,rvqa,luct $otorpa$uH aHeQoKaJIbHblx

u:o6paxeuufi ssesAtt 76 Com. OorouerpnuecKl{e pt cneKTpa,'IbHble xapa-KTe-

pr4crrrKu eroit ssegAlt IIo AaHHbIu [8, 9] cd'IeAy]ourue: V :9'l'10, B - V -
- 0ry547, U - B: r 0'1028, Sp : G0V.
CaeAeHua o6 tzcrtor'Ib3oBaHHoM N{arepua,'Ie sa6,rrcAeHnfi llpHBeAeHbl B

ra6:t. 2.

Ta6,'rHua 2
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OororpaQuu o6pa6arstaalucl Ha ltuxpoQorouerpe MO-2 c xpyrloil
.4uaSparrraoit, 

-Bbtpe3alouleii sa HerarfiBe KpyxoK AI'IaMerpoM oKoJIo 0,1 au,
nnu 2". tr4snaepeuHL,Ie IIoBepxHoCTHbte spKocTH nocIe yr{era cpegueli 3KCrxHK'

urlu rr cpaBHeHrrfl c npxocrluu aHeQoxanr,Hbrx H3o6paxeurlii 3Be3Ab1 76 Corn
B cooTBercrByroqnx $ri,rlrpax npllBoAlr,lucb B eA]IHyIO UKa,'Iy. flpu arou
3a eArlHHuy 6slra npuuqra noBepxHocrHarl tlpKocrb ll,5'10-16 epelcu'cerc'A
C KB. CeK. Ayrg. PacfipeAe,'reHfie 3Heprtlu B He[pepbIBHoM CIIeKrpe 76 Cont
cqgra,rocb 6,'rirsxuN,r K pacnpeAe,'reHglo 3Heptg1 B 3Be3.[e G0 u 6sr,ro B3fTo
ns [10] . Sueprernuecnuii noroK or 3Be3Abt c V:0 npuutlua,'Icf cor,'IacHo
A. Koay Il l].

@oroMerp H q ueHrpanrHoir o6nacru NGC5194. A"'Iq
[31,qanr" r,eHrpaJlbHofi o6nacru ia,naxrnxtr pa3MepoM oKoJIo 20" sa ncex $oro-
rpa$rtnX, no,IyqeHHbtX C MaJ'tbtMH 3KCtto3tIU.t.tqNIH, Ae,laJ'Il.lcb ABa 83a14N{HO IIep-
neH,{rrxyJ'rqpunrx $orouerpuqecKHx pa3pe3a. Hanpaa.leuue pa3pe3oB noKa3a-
uo rra Srrr.2 crpe,rxauH a v 6. Bolee- lta.rreKue u c,'ra6bre o6,racrn g,o paccrorHuii
60-65" or flApa H3yqa,'Iucr' [o cHtrNtKat\t c 6o,rsurnMa aKctto3uuurMlI, cAe-

,'raHHbrMH B,'r-vquylo no ycr'IoBliflu Ha6.trcAeuuit uoqr 29.lll 1968 r. Ha arnx
Qororparpraax, KpoMe pa3p$oB a u 6,6aut cAeJ'IaH raKlKe pa3pe3 a. XoA tlpKocrl'I
a pa:peaax a w 6 Ans o6nacru flApa nolia3au ua Qur. 3, n paape:ax u,6 v e

Aaf 6oreeAa,'reKHx qacreli 
- ua Qur.4 (no ocrt a6cullcc orJ'IoNieHut paccroflHUl

or flApa ra,'TaKTHKH B [apceKax u ceK]'HAax ayrr'i). Kax eu.lHo uaQur.3, cattafl
n,'toTHafl UeHTpa!'tbHaq o6,'Iacrl ra,rtaKTHKIl cxMNleTpttqHa oTHocl'IreIbHo flApa
H Hr\reeT pa3Mep IIopfAKa 10", uttu 200 ttc (n coornercrBuu.C llpxHrirblM Mo.U,y-

JreN,r paccroflHHfl, paBl,tbtM 28'!20). B aroii o6fiacra Ha6,'IloAaercr 6ltcrpoe
naAer{He flpKocru c paccroqHreM or ueHrpa. (flpr<ocrs B ueH'Ile qA-

pa, BepoflTHo, 3aHHxeHa v3-3a HeAOCTaTOqHOTO pa3peueHuf ua cuunxax).
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(Dur. 2. cxeua pacnoJroxeHlig traMepeHHbrx Aetarefi B ra.naxrsr{e NGC 5l94
crperxauu nor(a3aHbr HarrpaDJeH!.a 6oror{erplIq**ax paspe3oB. [pu8eAeHHbrx Ha +Ha.3 H 4

3a npe,qenaM[ Ilexrparruofi o6nacrg ,rpKocrb noqrlr Ha nopfiAoK MeHbue
H, KaK 3rO BTTAHO ua QUr. 4, y6uaaer 3Har{r.rre,'rbHo MeAJreHHee. !,a,ree, Ho erqe
P_Lpg4grnax rreHrpa,rrbHoir J[zH3sr, T. e. Ao paccroruufi, He npeBbrruaroutNx 30-
35" (500-600 nc), or sApa, xoA spKocrrr craHoBr4rcfl oqeHb HepaBHoMepHbrM,
qro yKa3brBaeT Ha HaJrr4qr{e HeoAHopoAHocreft s crpyKrype qeHrpaJrbHoit nus-
1y. _3ru HNAHopoAHocrr.r raKxe Br.rAHbr a o6u1eu csLie Ha QororplQxrx ar.rraca
Xa66ta, r CsHaeftlN [12] npeAroJraraer, qro our.r o6ycnoB.rreHbr c,roxsofi
crpyxrypoft nluesofi MarepHr.r BHyrpH rreHrpaJrbHoft fllrHsH. MelKAy ,a*, ,u
Qur. 4 BHAH., qro a,,r HeoAnopoAHocru sau6oJree KoHrpacrHbr B eHbneroaux
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0- 200 0 200 200 0 200 nc

<Dur. 3. gpxocrs rr3nyqeur.rs qeutpanruofi o6nacru raraKrllrtl NGC 5194 n pasuux Qulr-
rpax B tpbror,rerpnuecxxx paspesax a u 6 (cu. $ilr. 2)

Illrprxoaar nHHnr - o gulrrpe Ho; cnrouxaa - a $r,rrrpe 3730, s 3alrrrpxxoBaHHoli o6Jracrr -
Bo Bcex ocra,rbHux SHJbrprx

20 t' 20 tl +0il

+00 0 +00 600 nc

Qur,4, fpxocrr H3,'ryqeHur B ueHrpar'rbHort auuge NGC 5194 B QoroMerpuqecxux paspe-
aax a, 6, a a pa3Hbrx Qu,rrrpax (cu. Qur. 2)
O6oeHaqeHug re xe, qro ua @xr. 3
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@rr.5. Pacripele.reHue 3HeprHH B cneKrpe
I - :\f,A llr'Hrp.r.tLI{.lii o6lacrrr !rril\lerpo}r 21";2- A"1q roii xc 3oHhI no r}oro;.le;irprqecKtr\r ri3MepoilIIqu
'I lrdrrit Il]]l; J - J-1tr [oJbrtrL, nl)u,neraoqcro x qeurpalluoii 3oHe, c BHeuHl\r ArraMcrporr oxoro 00"

JI-YqaX; OHII CIrHee, qeM B CpeAHeM UeHTpaJrbEatl iluH3A, rr KpOMe TO|O, B HHX
rracro Ha6,'rrc.Iaercr 6o.ree ca,rtHoe cBer{eHue ra3a B JIHHrlflx H, n [N II] no
cpaBHeHulo c coceAHHMH o6,,racrflMu. Hau npeAcTaB,'Iflercfl, qro orMeqeHHbre
HeoAilopoAHocTil oTpax(aloT peaJ'rbHbre pa3JIr{qHf B [":toTHocTH H Bo3pacTe
3Be3A, o6pa:r-rou1r.rx .r[rH3\.. 3sea4u, coAep)KaulHecf B )'[.'roTHeHr.{rx, B cpeA-
HeNr 6oJree \lo.'roAbre.

L,na u,eHrpa.nruofi o6nacru AuaMerpoM 2l' (440 nc) il p,fifl npr,'rerarcuero
Ko.rlbua c BHeuHuru Ar.ia\{erpol\,r 63" (670 nc) no QorouerpuuecKuM pa3psaN{
BbrtIHC,'rfl,'Ihcb cpeAHrre rpKocrr'r B KaxAoM Qu,rlrpe. flo erHlr 3uaqeHuqN,r 6H,nn
nocrpoeHbt IiprrBbre crreKTpa.rrbHoro pacnpeAer'reHHrr 3Heprrrrr, rr306paxeHHbre
na Qnr. 5 (uacurra6 xpxocrefi, orHocflrrlr{xcfl K KoJrbu\r, 1.nn 1-go6crBa cpaBHe-
Hrrf yBe,rrrrr{eHr. Ha 3roN{ }Ke rpaSure npuBeAeHbr coorBeTCTByrotrIHM o6pa:oM
HopMa,'rri3oBaHHbre AaHHbre TH$Qa [13] a,'rq 3rofi )Ke soHur NGC 5194. Kax
BrrAHo, cor.rracrre p$y.rlbraroB Bno,'tHe yAoBr'IerBopHTeJIbHoe. CpanueHue c pac-
npeAe,'reHrreN'r 3Heprnrl B ueHTpa,'tbHbrx 3oHax Ap),tux tar'IaKTrrK tuna Sc, Licc,'le-
AoBaHHbrx s [13], roK333ro, qro ueHrpa,'rbHafl qacrr NGC 5194 - oAHa u3
caNlbrx KpacHbrx.

tr4aryqeuue HenpepbrBHoro crreKrpa HecKo,'rbKo 6o.nee <ro,r1,6oe> e Ko.tIb-
qe, qeM B ueHrpa,'rbHofi o6nacru. Ha $rzr. 5 o6pauqaer Ha ce6fl BHHMaHr.re H36br-
TOr{Hafi fpKocrb n Qr.r,rlrpe Ho,40crnrarculafl flpr.rMepHo 2090 xax B ueHTpanb-
Hoti qacrrr, TaK r.i Bo BHerxHHx qacrgx qeHTpa.rlbHofi,rHusor. EctecteeHuo c,{H-
Tarb,r{To3Tarr36brror{HagflpKocrbo6xgaua u3,'Iyr{eHHIo ta3a, HaJI}Iqrre SMHCChr{
n qeUrpa,rluOft o6;raCrtt ra,'IaKTHKI.I LI3BeCTHO I{ IIO C[eKTpaJIbHt'lM ua6,rr,O'

AeHII]rM [14] : eunccufl B Jttr1rlr4 Ho npoc,rex<HBaercr or ueHrpa ta,'IaKT[KI{ Ao
paccroairuii 55", a B ,'ruHrru tN II] - 4o 30". Taxuu o6paeon, 3oHa cBeqeHur
ra3a oxBarbrBaer BCro rreHTpa"rrbH\'Io JIHH3)'. flocxonrx.v pa3peueHr{e Ha Soro-
rpaSuax ttoprrAKa 2" (40 nc),to NroxHo crlr]Tarb, tITo, ecd'li B ueHTpa,'tbHofi,'IHH3e
Ii CyqeCTBylOT OTAer'IbHble Oqall{ CBerle[Vfl, la3A, IIX pa3lvlep N{eHt,Ue yKa3aHHOfO.

A,ra uenrpa,'rbrrofi 3oHbr .r,Lraiderpou 21" 6r;na Bbtr{HC.IIeHa fiHTetpa,'IbHarl
3Be3AHafl BerHrlrHa. Cpeluee rr3 rrrecru o[peAeJreHr{ii, pel}'urrpoBaHHoe K cH-
creMe 3Be3AHbrx Beflur{HH V, l,ato 3HaqeHlle ll,8 -l- 0';2. B [13] a,'rq toii xe
ueHrpaJllHoil goHut s i"4830 A lano 3Har{eHLIe m: ll'l'85. Haure orpeAeJ'Ie-
HHe, [pr{BeAeHHoe x },4830 A, ,laer m': l2ttt3.

@ o ro M e r p u fl A e r a.r e fi. Ha $ororpa$uax, noJlyqeHHblx ro,'IbKo
B ayrluyrc ro npo3parrHocrll lI KaqecrBy H3o6paxeHl'ili Hoqb 29.lll 1968 r.,
6Hnn noAsepruyrbr Qorouerpuuecxofi o6pa6orxe 85 uari6o.ree qerKl{x I{ flpKL{x

Aera,'Iefi, pac[o,'Io]KeHHbtx B cnrrparbHbtx pVKaBax. IJx no.{oxeHae rloKa3aHo
ua Qur. 2. fieranu 6onuuroro pa3\Iepa I,t3Mepfl,'It{cb B HecKo.rIbKi,tx ror{Kax.
Pesynsraru ralrepeulrfi 3areM ocpeAHflar.rcb. Qon HefiocpeACTBeHHo oKor'Io

Aera,reft H3MeprIr'ICr no xpaiiuefi N{epe B rrerbrpex roqKax,3areM TaKxe ocpeA-
HgJICq u yr{HTbrBa,rcfl npH oKoHr{arerbHoM orrpeAer'IeHrIrr xpxocreit. I4suepenur
Bo BCex Sr{,rlTpax [o3Bo,'IHJIT{ ilocrpo}ITb Ha6,'trcAaettsle KpHBble pacnpeAeJle-
HHr 3Heprulr B crreKTpe xax<Aoii .(era"rril. Heroropr,te, san6onee xapaKTepHbIe
H3 noJIyqeHHblx KprrBbrx (6ea 1'uera I\{e,(3Be3AHoro not.[oureHI{r B Haureit
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ra,r1aKTr4Ke) H3o6paxetlbr Ha Qr{r. 6. Tor{Hocrb onpe/Le.[eHLItl orHocl'ITeJ'IbHblx

xpxoCreit ua npliae4eHuurx rpa$I{Kax oKoJIo -l-0'l'20. f,lassuuu }lCToqHI'lKaMII

norpe[Hocrert rBu'rr]orcfl otiltr6Ktr, cBr3aHr{bre c HeAocraroqHo roqHblM yqeroM

nHorla oqeHb I{epatsHol,lepHoro SoHa, u Ott:u6KH lrpI'IBn3KI'I IIIKaJI gpKOCTefi

B pa3Hbrx $arrurpax. A.,rq vN{errorueHufl nepeoii oruu6ra Sororpaslttl u3N{eps'

,'r11Cb He3aBlicttNIo ABY1{q r'Ittt{aNItt. ffpxue AeTa,lu, Kpol\{e..TofO' Il3MeptlJII'{Cb

ua SororpaQgRx, IIoJIVqeHHbtx H€ TO;lbKO C ca*loii 6OnsurOft, HO l{ Co Cpe4ueii

,n.norrui",i. np, 
"pu",r"nrt, 

npxocrefi pa3,'IHrIHbIx Aera,'ieft MexAy co6oii
seo6XOAHltO lr,teis B BtIAy Tatt;+(e Bo3MOXHLIS OrUU6Xn [o,'Is, KOTOpbte olpj-
Ae,lfloTcfl, B OCHOBHO[,{, HepaBHoNlepHocTblo I{yBCTBI1TeIbHOCTI KaTOAa 3On.
Kax yxasauo B [6], B or.leJrbHbtx N,recrax KaroAa oHIl Mol]IT Aocrurarb BeJIU'

qHHbr -]-01?3
PacCuorpeule KpqBbt.\ pacnpeAe,leHqfi 3Hepr6u B CneKTpaX AeTa,'Ieu [oKa-

3a,ro, qTo 58'ria 85 iera.'reir'1\telor Hs6utroquoe H3r'IyqeHIIe B $lulb-Tpe^ H^'. 4],
CqIITA,'II4 3TO PC3VJIbTATON{ CBCqCHIIS 3OH H II' B I:ICCTII ACTAJ'IflX (}]b 6' 27, 65'

Zl, 25, 82) aanbAo3peHo rr36btroqHoe il3,'ryqeHHe KHCJropoAa B He6yafpHblx
,,rr{Hr.rflx. gersrpe Aerinu (\s 12, 15,76,78) us,'ryuaror aHoMa,'IbHo MHoro B!QHo-

JreToBofi o6.rrairli C11eKrpa. Boatto;xuo, tITo B 3TLIx 06pa3oBaHI'Iflx 14MeeTCfl

aNlrrccr.{r B r'rrrHtrrr 3727 1.,f..'rq.lerafleii c us6stro.IHblNt iI3JIyqeHI{eM B Qu.nrrpe
Ho 6stnu oU,eHeHbI BepXHtte npeAe"Ibl MaCC IloHLi3OBaHHolO BOAopOAa no CnOCo-

6r-, onucauHoMv B [61. tlprr 3Toilr fipeAfio,'raraJrocb, rITo BK,taA BoAopoAa h a3o'

ra e o6qee ue,tl'uegue ri:oeoir CoaraBflqlouleit oA11HaKoe. 3114 MaCCbl' pa3Me-

pbr u tr36btror{Hbre qpKoCTII Aera,rtei{ B Ou,'IbTpe H* npureAeHbl B Ta6A.3.
Kax BHAHS LI3 AaItHbIX Ta6"n.3, CaMbIe MoIIHble O6.'IaCTI'I CBeqeH[rI BOAopO-

Aa I{MeOT MacC-V t{oHr.I3oBaHHorO ra3a 11opfAKa HeCKo!'lbKHX eAuHIt$ ua 105 M6.
Taxtrx o6,racreii OKa3aJ'toCb oKo.[o Aecfrl]. Pauee HaN{l{ B [6,7] 6ur,'rll onpe-

Ae.{eHbt Maccbt BoAopoAa B or,ite.rlbHbtx AeTar'Ifix oAHHorlHblx SC ranaxrnx NGC 628

rr NGC 4254. Bur,tuc,rleHHbte Talittivl )Ke \,leToAoM, CaMble 6onlurre u3 HliX oKa3a-

,,tucb Ha ilc)pfl.IoK 6it;tuttttt:ttt, r. e. 106 M6. flprr 3ToM Cal\Ible 6O,rrluue MaCCb-l

H II-o6;racreii NGC 628 rr 4254 no;rvqll.[licb A.'Itl caNlbix KpynHblx Aera"le[
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pa3MepoM B HecKoJIbKo cor napceKos. 3tl{ o6,racru IIpH BHHMaTeJIbHoM pac-
cMorpeHr.ru ua Qororpa$uax c nyqur-rM pa3perxeHlreM pacnaAarorcrr Ha He-
cKoJIbKo 6oaee uqrrltx. floeror\.ry MoxHo cquTarb, rlro BepxHuir npe,qe.n uacc
caMr.rx 6orru:ux BoAopoAHbrx o6pa:ooauufi, Ans rpex ucc,irefioBauubrx ra,'raKrrrK
oAHoro [oprAKa BeJIHT{r{Hbr.

flparruuecxr.r Bce ucc.rreAoBaHsue o6nacru H I I oxasarucb cBflsaHHbrMH
c rpy[[aMI'I 3Be3A' Koropble pacfioJloxeHbl B AByx MolqHblx cnHpaJlbHbix Ber-
nrx. flpu groM c[HpaJrbHbre BerBr.r pa3JrHqarorcfl rlo qHc,,ry KpylHbrx BoAopoA-
uux o6paaosaHr-rrl. B cnupansuoft nerea, HanpaB,'reHHofi n-ctopouy raJraKrr.rKu-
cflyrgrrKa, HaxoAr.rrcfl 8 as l0 caMbrx spKux H II-o6pasosaHufi.

Pacnpeae.ueHr4e 3Heprur{ B crreKrpr" Aarrr"ii'ueo4uuaxoeo. Hau6olee
flpKr'rM H II-o6;racrflM B cpeAHeM coorBercrBylor 6o,ree rony6bre rpyrrrapoBKr{
3Be3A. lpynnupooxlr 3Be3A J\& 62-69, uaxoAguuecs e o6nacrr.r HapyueHHfl
pery,rrpuofi crpyKTypbr cnHpaJrbHoro pyKaBa, oKa3aJrucb B cpeAHeM HecKoJ'rb-
Ko KpacHee ocraJlbHbrx Aera;1efi.

Ha @ur. 7 npure4eHo pacrpeAe,'reHlre H II-o6paaosaHr.rft B 3aBHcHMocrH
or paccroflHHfl Ao flApa._Bce osu pacrroJroxeHbl B r.rHrepBaJre or 0,7 Ao 8,0 xnc
or I{eHTpa ta,'IaKTr.rKH. Conocraanenue Qur. 4 u 7 rofasrrsaer, qro KoMlaKT-
HbIe SOHbr H II ua.r[Ha]orcs BHyrpr{ ueHTpaabHoft ,tuuasl, tAe oHH BKJrroqeHbr
B orpoMHyto qeHrpaJrbHyro H II-o6.nacrs. Korrqecreo soH H II, npuxoAsurux-

,B

ft,*'
0 ,036
0,030:
0,050
0,024
0,040
0,015
0 ,020
0,020
0,056
0,030:
0,030:
0,040
0,076
0,060
0,060
0,050
o,037
0,038
0,030
0,026
0,150
0,038
0,056
0,032
0,040:
0,126
0,034
0,055:
0,020:



4r+ [tu r]

(Dnr. 7. Pacnpe4eaeuue H II-
o6nacteii no paAuycy NGC 5194.

PaArryc no ocu a6cqucc ,u,aH B nap-
ceKax

0,2

@nr. 8. @ororpaQurl NGC 5195
a - a Sunrrpe 13600; 6 - B Quflbrpe 1,7400

a.-

cfl Ha eAuHuIIy nJIouIaAH, Ha[6orbuero 3Har{eHl.rfl Aocrrrraer B Ko,'IbUe oT 1,5
lo 2,5 Knc or UeHrpa t'aJraKTuKr.r. I4urepecno, r{To ffpKocrb raJraKTr.rKr B paAflo-
Jfit[t4rr 2l_cn se y6unaer eue h Ha paccroqH t4fl,x S Knc or ueHrpa I l5l , r. e. pa3-
Mep ro H I npeBbrrxaer ee pa3Mep ro H Il-o6pasonanurrr,r.

OoroMeT!^u fl, ra JraKrr.rKr.r NGC5lg5. K,'raccuQur<aur.rfl raJraK-
rr.tKu-clyrHr.IKa NGC 5195 ao cux flop Bbr3brBaer ropsqfle cflopbr: qacrb aBropoB
ctrr.rTaer ee MoJroAbrM HpperyarpHsru o6pasonaHrreM rrra M 82 [lG], qacTb -crapofi cucteuofi rr.rna S0 Ll2, l7l. Kpor,ae roro, Ao cux nop r.rAyr AHcKyccr4H
o roM, cBfl3aHbr J1t4 ta,'IaKTuKrr cnapannuoft BerBbIo uJIu cflI,IpaabHaf BerBb
NGC5194 crryqaftHo npoeKrr.rpyercfl Ha NGCSlgb [16, 17].

Eule l{nlrxra [18] saNaeru,r, t{ro BHVTDqHHflfl r{acrb ra,'raKrrrKr.r HanoMsHaer
cnrrpaJrb c repeMbrlrKoli. Harur cHlrMK; riolreepx4aror aro (Qur.8) . Ha Qoro-
fPAOI,IflX B KPaCHbIx J'Iyqax oTI{eTJ'I[Bo BI,IAHo, qTo oHa AeficreureluHo HaIIoMH.
HACT NCPCCCqCHHYIO CNUPAJIb C 

'IAPOM, 
BbITflHYTbIM NPHMCPHO B HANPABJICHI,IU,

nep[eHAHKyrqpHoM [epeMbrqKe. B Quonetoeblx u cIlHHx ,,ryqax Br.IAHo, r{To
qpKocrb B [epeMbrrrKe HenJraBHo y6Hraer c yAa,'reHr.reM or flApa: rH6o BoKpyr
qApa r'tMeercq o6nacrs cl{r'rbHoto [otJIoIqeHHfl, ,'IU6O HeCKOJIbKO AaJlbrxe -Ayfoo6pa3Hoe cryllleHr.re 3Be3A.

, Lns lt3yqeHufl pacnpeAeJreHuq sHeprrr.r B [eHrpa.nrsofi 3oHe NGC 5195
6r,tno BbrnoJ'rHeHo ABa 83alrMHonepneu4uxynxpuurx pa3pe3a, rtpoxoAqqux
r{epe3 flApo ra,'raKTr.rKr.r. OAzH l.rs pa3pe3oB 6lr,r opueHu.rpoBaH BAor'rb Jrrtttlrr,
coeAxHflolqefi llpa-raJIaKrHK cgcreMbt (npunlepuo BAoJrb nepeMtrurr.r). I4s npo-
cMoTpa cHuMKoB NGC 5195 B pa3Hblx Jryqax co3Aaercfl BrrerraT,'reHHe, r{To
noJloca flor,'roqarcx],eft lrarepuu, r.rAyllaq BAor'rb cflupaJrbHoro pyKaBa NGC 5194,
AeiicrsurersHo npoeKrupyercq na NGC5195. flo-naepe nepexoAa K Qororpa-
Quau e Kp,acHbrx ,'ryqax crpyKrypa NGC 51gb craHoexics 6oree qerxoft u pery-
nxpuoii' Kportle roro, Ha cHHMKax s )"7400 A sau6onee urorHafi qacrb rrorJro-
ularcur,efi Mareprzu eule BHAHa r{ noAxoAr.rr K ueHrpad'rbsoli o6nacru NGC 5195.
Kpurne^xoAa uHreHCHBHocrr{ no pa3p$aM AJrfl r{eHTpar'rr,Hoii o6nacru Aua-
nrerpolr.20" npuBeAeHbr na Qur. 9. Ha Qarype Br.rAHo, qro B KaxAoM pa3pe3e,
no xpaiiHefi Mepe Ao paccrosHafl 10", qeurpa,'rbHarr qacrb ta,'raKTr.rKr4 cr.rMMe-
TpHr{Ha orHocr.rre,'rbHo sApa. B paspeae E - W pa3Mep uau6o,lee l.rrorsofi
qacrr.r raJraKruxu 6o,rsrue, qeM B pa3pBe N - S. 3nesAHas BeJlHqilHa taJraK-
T!Kr1 B IIeHrpaJ'rbHoM Kpy)KKe Ar4aMerpoM 21" e cfcreue V oxaga.rracr, panuofi
12':6 -+- 0'?1, r. e. [pHMepHo Ha Berrur]uHy c,ra6ee .raxoii >xe 3oltbr raral'-
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Our. 9. fpxocrl H3,'ryqelrilfl B ueHrpanbHoii o6"racru \-GC 5195 B rrBvx,Soicrnerpuuecxlrx
pa3pesax Bo BCex rpH;srpax
/ - !.qo,tL JtIlurr, coa/IItHrF'u(rii ,,1J,.r r,l.il.lhlIt\i ti - n ncl,ntu,althl,JrpHolr ll.rill\JRJtcHHH.
Buecro l xasauurlx ua rlrrn. 11 n.rrr ro,rH c.reAJ er !rrraTb: ljti[r(1, i4frir. ai(rala!. 5:18(1, 509,,. j.i00, 3730

rrIKH NGC 5194. O1uaxo, KaK BUAHo rr3 cpaBrreHrrfl qlrrr. 3 u 8, B KpyxKe Aua-
MeTpoNr oKoJro 5" o6e ra.raKTIrir B xpacHbr.\ r'I\qa\ cpaBHilNrbr no fpKocTIL

Kpualte pacflpeAe,'reriufl 3Heprrrr.r B ueHrpanbHoii o6,'racrrr rt B npHJletarc-
lileN{ Ko,'rbr],e rl3o6paxeubr rra Qur. 10, a. lJ,errrpa.rL,Hafl qacrb \GC 5195 oxa-
3a,'racb 3Haqrlre,'rbHo Kpacrree ueilrpa.rrbHoir qacrrr NGC 5194. Pacrrpele,reurre

5000 6000 7000 t 0aa 5AA0 ,idtr 7000

Olr. 10. Pacnpe;1e,reuue 3rrepruu B cnexTpe qeHrpa.rsuoir o6racrlt \ GC 5195
a: TeuHbre Kpyxrir - ArrI r\cilTl)ir.rlroii o6.rircrt qtranrcrporr 10", cger.rrre - /l.rt trfi|.!crarelr(ero Ko.tbua
rrrrprxori 5"; rpcyro-rluuxu - e NGC +87+ nc 113]; ,: reurtbre Kpyx;([ - ,{,r, oxHo]1. :;rrraguori n c(.ai.p-
rtrrri o6,racrerl po 25" ot qclrrpa rr.raKTrrKtI, cBerJrbte - A,rfl BocloqH(iii 06-rrcrll roi(, xe l)ir3Nrcpa

SHeprrH B Ko,'rbueBofi 3oHe rror(a3brBaeT, qTo c yAaJ'IeHrre:{ oT ueHTpa ra.rtaKTlrKa
roJr),6eer, ocraBarcb BCe xie xpacHee ueHrpa,'rbHoii goslr NGC 5194. Ha Qur.
10, a Anst cpaBueHrrfl nprrBeAeHo pacflpeAeJ']er{ue 3Heprrui B ueHTpaflbHofi 3oHe
Lr.{aMerpoM 21" s cauori ripaclofi }is ra,'raKrnK rrina S0 ris cn}rcKa [13], ona
roJry6ee, qeM paccMarprrBaer\rafl raJlaKTr4Ka.

!,,ra 6onee Aa,'rexrrx 06.,racreii NGC 5195 Ha QororpaQrnr, flo.{)rreHHbrx
c 6o,'IbxrHMH 3Kcno3rrunfl\ru, B \:Ka3aHHbrx Bbtrue HanpaB.rreHr.rfir 6tr"trr npoee-
IeHbI H3Meperrre r{pxocrri B npeAer'Iax 20-60" (400-1200 r:c; or UeHrpa
rar'IaKT[Kr,I. BCileACTAHe TO|O, r]TO B 3THX O6IaCTTX noBepXHOCTHafl ffpKOCTb
rar,'IaKTI4K[r rieBeJr]iKa u QoToNleTpHqecKue npHBfl3Ku oKa3aJrHCb He or{eHb HaAex-
Ill,lMlI, [o,'Iyr{eHHble pesyJbTaTbl c,'leAYeT paccNlaTpuBaTb KaK Kar{ecTBeIlHbIe.
Ha Qrar. 10, 6 npueeAeHo pac[peAe,'reHr4e oHeprnl orAer'rbHo A,rrff BocroqHoro
rr ocpeAHeHHoe ,qJIq Tpex Apyrrrx Ha[paBJreHHii. KaK ]r c,'IeAoBa"rro oxuAaTb,
NOC"IICAHCC HCCKOJIbKO TONV6CE BC,'ICACTBHC TO|O, qTO IIA BOCTOKC }IA TAJ''IAKTI1IiY

i0c200200
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npoeKr1pylorcfl o6,'taKa rlor,'tou1arcu1efi CpeALI (cru. Qur. 2). Ec.nlr lpeAnor'Io-

x(HTb, qro Ha6,'IioAaeMoe orr,It{qr.re B IrBere Bocror{Hori qacrtl ta"qaKTuxli uer'l}lKoN{

o6f3aHo noulouleHurc nbtJlblo, I,i flpl,tHflTb, qro 3aKoH IIor,IIouIeHI{fl cBeTa raNt

raKofi 111e, KaK H B Hauefi laflaKitlKe [19], ro LI36blToK nor,IloueHutl B.\Ay
B 3rofi o6flacrtI oKa3btBaercf paBHblM 1,5-3T5. Pacnpeg,e"leHge 3neplllu
B pa3pe3ax, CBo6oAHbtX oT norflolqeHllfl, 61llsxo K pacilpeAe,,'leHll]o 3Heprlll't

B Ko,,rbue, ttprzJlerarculeM K qeHrpa,'IbHoit o6flacrlz (Qrar. 10, a).3ro cBIlAere.IIb-

cTByeT o ToM, IITo HaCeJIeH[IC IAJIAKTIIKI-I 6OflCC I.IJII{ MCHCC OAHOPOAHO IIO COCTA-

By BO BCex nCCr'IeAoBaHHbtx o6JIacTsx. To,'IbKo B UeH-rpaJIbHoii- o6.nacrf-pa:rte-
pou 10" utu 200 nc, olo, BeposrHo, 6o,ree crapoe. !^leggy.NGC 5195 6o,ree

xpacHoe o6pa3oBaHue, r{eM ueHTpa,'IL,Hafl o6,'Iacrb NGC 5194.
Ha Nouqe cfiupa",Ir,Hoft BerBrr, cBfl3brBalouletl KoM[oHeHTbt cttcre]\'Ibl, li\leer-

Cs HeCKoJrbKo KoMIIaKTHIIX AeTaJIeii. KaqeCrBeHHOe paCCMOTpeHiIe pacflfeJ.e-

r,reHufl 3Hepruu [oKa3aJIo, qro B AByx H3 HLIx (.\l BO u 87)- orrueuaercfl ll36bl-
TorrHoe lr3,'IyqeHue B QI4rbTpe Ho. OAua I43 HI,lx oTMeI{eHa s Il]. 3ro yKa3blBaeT

Ha ro, rrro ra3 B cnr4pa,'IbHoii sersu Ha6JlloAaercfl AocraroqHo Aa,IIeKo or ueHTpa
ta,'iaKTIllill .

Kparxue BbrBoAbI

1. B ra,raxuiiie NGC 5194 uueerctt r,'Iorttoe KoMlaKrHoe flApo pa3Nlepo\'l

MeHr,ue l0' (200 /tc), spKocrb Koroporo Ha [opflAoK 6onlue oxpl'xaxruleli
ero ueHrpaJrrbHoii fltrH3bt. IIo ueery [el{rpar'IbHaq o6,'Iacru NGC 5194 oKa3in-
BaeTCff oAuOii US Hau6O,'lee Kpacllblx cpe.[,H H3yqeHHblx ra,'laKrllK rrtna Sc.

2. l,lurerpa,rbHaq 3Be3AHafl Be,lt,tquHa ueHTpaJlbHoji qacrtt la,'IaKTltt{tl
NGC 5194 AlraMerpoM 21" B cl4creMe V paeua 11,6 -f 0'1'2.

3. I{s"rr1,ueuxe npu,lerarcuux x sApy o6nacrert ueHTpar'rbHot:i .ntirteu ro.'t}'-
6ee, uer,r tr3ryr{eHfie a4pa.3rn o6,'IaCTI4 CoAepx{aT ClyttleHllf :ees.1 6o,ree ro,'t.v-

6ux, uem oKpyxaloqee ux flodle 3Be3A Bceii ,'IHH3bl; B 3TI4x cr]'ue]{uflx qacro

Ha6,'Irc.(aercfl Ir36blroquoe u3JlyqeFtue B JII,IHIIII Ho.3ro ronopltr o roM, r]To

rrrn3a coAepxxr cryueHufl 6o.uee ltoaoAux o6pasoeauuli.
4. Bcq [errrpa"r]bHafl itvH3a NGC 5194 npeAcraB.qfler co6ori rHlaHrcli\'[o,

pa3NrepoNl oKo,,ro 1200 ttc, 3ony cBerlertua Ho H [N II].
5. B crrrpa,rrbHbrx BerBrx NGC 5194 6rt"lo eule.lerro 85 I(oMtraKrllbl.\

Aera;reli, s 58 us KoTopbrx 3apetucTpHpoBauo lts6stroqHoe ll3.IIlqeHue e rptt.ttl-
Tpe H./. Btr.n4creuHlte Maccbr artrx fa3oBblx o6pasonauuli tre npeBuuator lte-
cr(olbKo eAr.rHuu ua 105 M6. flpaxrur{ecKI't BCe HCC,qeAoBaHrrbre ta3oBbte .rera-
,1U Or(a3a,1UCr, CBfl3aHHbrMI.i C rpynnupOBKaM14 3Be3A. BCe OHU paCnor'Ialalorcfl
B trB)'X Crrlrpa,rlt,Hbrx BeTBflx, npHI{eM B CII14paabHOft nereu, css:aHuoii co cn\T-
Huriol\,r NGC 5195, rraxoAr4rcfl 8 us 10 car\{brx Mourubrx ra3oBbrx o6pasoealrlrii.
Konrnaxrulre 3oHbr H II pacnoularalorcr Ha paccroflHttflx or 0,7 Ao 8,0 nric
oT ueHTpa raJIaKTHKI,r, T. e. B o6.racru uenrpa,rlbHoli ",uiusur oHI.I BK,'Iloqellbl
B UeHTpa,.rbnylo 3ony H II. Pasln{ep fa/raKrHKH no ua6,,trcAenliaNI B .rlrHIllt
2) cu HecKo.rrbKo 6o,rrrue ee pa3Mepa no H II-o6,rac'rnHr.

6. la.,raNrliKa-cnyrHltK NGC 5195 B KpacHbrx .r)rqax HanoN,IIlHaeT cnll-
pa"r'rb c lepenuruxol'r, fl.npo t<oropoli BbrrflHyro B HaIIpaB,reHuu, repnettAuKyilrp-
HoNr rrepeMbl,rxe. Oua B qeroN,t HecKoJrbr{o KpacHee ueHrpaJbHoii 06rrac'i'll
NGC 5194 u ffBJrffercfl caruori xpacHori H3 IICC,'reAoBaul{brx e l13i raJlaKrttli
runa S0. I4cxarcqure;rbHo KpacHbtu o6pa:oaaHueNl oKa3a"tacb Ii ee ueHTpa.lb'
rrarr qacrb. Ior"nouleuue B irbrrrleBbrx o6"rtaxax, 3axpbrBaouux BocroqH).'to qac'rl)

ta.itaKTllKH, Ira 1?5-3'l'5 60,rlure, qeM B Ap)/tfix o6.tacTflx. 3BesAHaq se.ltr-
rJuHa rleHrpa;rluofi qacrrr ra,.'raKrHKrr pa3MepoN{ 21 " v : 12",'6. Ha xouiit-'
crrHpa.aluoi nerau NGC 5194 oxo"rlo ra.rraKT'uKII-ctr),rrruKa tlMcxlrcfl ABa cr\''
T(EIIX' B BI,IAC SOH H ]I H SECSA.

7. Cyuteclayer 6o,rruax BeporrrHocrb Toro, r{To MexAy ra"[aKTHIiaNItt
l,,lGC 5194 u NGC 5195 aericrerre;lbHo ocvurcclB"rflercfl cBfl3b qepe3 cnt4parb-
Hlto BeTBb. Ha er1'cBfl3b, iio--BrjAHNION,lY, \/Ka3r,rBaeT TOT Qarr, uro Hau6o,'lee
rr.-rorirafl no,loca lor,rtouarculeii ualepuri, riIJ ulafl Bjlo.rlb IlVKaBa o.r NGC 5194
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K NGC 5195, nolxoAlrr K rreHrpaJrbHoji o6,racrr nocne4ueft H He rrpoc,rex[-
naeTcs AaJrbue.

B saxarcqeHr're Mbr rpn'ocrrM HCKpeHHroro 6"naro4apHocrb A. H. 6pyuc,
A. vr. "rleyuruuofi u JI. c- Hasapoeoii sa nouorqr a o6pi6orxe u o6opu,iennn
CTATbH.
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AKAAEM14fl HAYK CCCP
II , K P.blr\1 C K OIZ AC T P O @ H3 Hq EC K O trI OBC E P B A T O P L1u

1971 r.

Cn E KTPO OOTOM ETPI4H ECKO E HCCJI E AOBAHI'I E Ap-3B E 3,('
I. ABYMEPHAfl KOTHITECTBEHHAfl CTIEKTPAJIbHAfl

KJIACCI4(D14KAUI4f

B. B. JIeYtt.tHH

llo cnexrpau c lucnepcueii 14 Llnn 6stno ucc,reAorano 56 Ap-seea,q n 28 Hopua"llHux

3uari .pirr.n us. \42 aHa,'tusa cneKrpa,'IbHbtx^ KJ'IaccoB u a6co,'Ircrulrx Be,'IHqlrfl' oflpene"IeH-

Hbrx no ,rHHHqM ."rnt (Sp (He)), xe"resa (Sp (Fe)) 14 BoAopoAa (M) 6trno ycraHoB"IeHo

CJ'Ien\'rcl1lee.-"'-^ii-Sp 
iHe) u Sp (Fe), so:ruoxuo, cocraB,'ltror oAHopo,lHylo nocrle.[oBarerbHocrb .[.IIfl

Ap-sees,q. 14s roro, ,r" 5; (H;t; !n'(Fet.q'rn-Ap-s-nesl 
c aHoMa"IbHbIMIt"IuHHtrMI'iMn a Si

6o,ree nosAHtie laro nslanaro oc,'ra6,reuueu,ruut,tfi He n ycn,reuuel,r ,tunuii Fe), qelt A"rg

HOpMa,'rbHbrx endsA roro 111e uBeTa B - V, MO;11HO 3aKJIIOquTb' rITO B STHX 3Be3AaX Cyqe'

criyer AeQuuur reJlll, u us6urox xe"Ie3a'
2)3nes.lucneKyd'IqpHocrqMI'I,{pyluxrlIIIoBHnercTSp(Fe)'BcpeAHeMcosnara}ouufi

CoCneKTpa,lL,uo,ux'naccontuopuaasur,tx3Be3ITolo:{<euaetaB-V,o4rraxoI4MeeTc,
cyqecrBeHHoe pacceflllHe'

1\:-l,RHcuMocTb 3KBuBa,leHTHbIx lxl,pliH BoAopoAHbIx nuguii or cBeTI,IMocTI,I AJIfi

;; ;;" uopltanrnoix' A rax- Kax 
"II'IHI'iH 

BoAopoAa $optr'tupyrcrcxAp-see:r raKafl rxe,.,Kal
npaXTuqecKn Bo Bceu aruocQepe, 3To Ao HeKoTopoii creneHu cBH'n,eTe,'IbCTB}reT' qTo B IIeaoM

;;;t;;vp;;r*oc4ep nexy,rap',x 3BesA Ma'ro orrll{qaercs or crpyKrypbl aruocQep Hop'

Ma,'IbHblX 3Be3L.
4)HaAIIalpaulreSp_M,ltoxnoBI,IAeII,ITbABeIIoC,'IeAoBaTe,lbHocTI-IAp.sgeaA:

nocJle,loBaTe,lbHOCTr] 3Be3A C aHoMaJIbHLIMI',I r'lIrHUqMU Mn u Si u IocJIeAoBaTeIbHoCTb 3Be3L

c IpYrHrlH TilnaD'll'l nexy"lfpHocTell'- ^"di _ti':.;;;;;;"'*" irnu- ,,roKa,,rusoBaHr,r B oqeHb se6o,rrruofi o6nacrn Ar.rarpaMr,rr,r

Sp-'n{r;3ToMoxercBl{Aerer'IbcrBoBarboroM'qroMn-nexy'nlpuocrbBo3HIlKaernpH
"-'^;)"il";;ror--Rp-ru".lo, HeMHoro apue HopuanbHblx 3Be3.{ r"IaBHo' noc!'IeaoBare'1r'Ho'

cTHToloxeCnel{TpalbHoloKJIaccaupacno,,IoxeHHso6nacrusseaaIIl-IVxnaccog
cBeTI.iMocrti.

SPECTROPHOTOMETRIC INVESTIG-ATION OF THE AP TYPE STARS' I'A TWO

61,il;i,riioNni 
-bunriilrAiivE spEcrRAL 6LASSIFICATISN, bv .v. "v. Leu

shin.- 56 Ap-type stars'ana'i^a^q;;rl stgrs have been analvzed on the basis ol spectro-

grams *.it5 a dispersion ;i i; Ai;",. The^analvsis of speitral classes and lunrinosities

obtained front the .p..i,ui'tintt-"i r'tii"* (sp (H'e))' iron'(Sp (Fe)) and hydrogen (M';

allos s to drau tlre f ollorving c-onclusions'
l) Sp (Hel ,na sp"in"j"pSr.irriv iornr homogeneous .sequence. .f 

or. Ap typ.e_stars.

So fH'.i"|ni'i; ii; i"# [p'tip. stais wii' ,noiuuji.. in t'e intensitv-of [1n and Si lines

aie latier(itisduetotr,.lrel["nl;;;ihi;linesandstrengtheningolFelines)t.hanthose
11;;ffi;i:ir.r 'iitr,-tiii".;;;'r---, 

color. We can concl-ude thal these stars have defi-

;i;;;i; ;i heliunr and overabundance of iron'""" dt i'r-,,.'rlri, *iiii "tf,,.i [eculiarities 5ave Sp tFe) which are on tlre average in agree-

-.nt'oit't 
-t"n. .p."iiri'.ir;.J.";f i-h;;;;malstaiswiih the satne B - 7 color' However

there is a large scatteririg'in"irr" aii""li"r'ot "riti"t 
spectral classes as well as in that of

later ones.
3)Thedependenceoftheequivalentwidihsoihydrogenlinesonlunrinosityisthe

same bo,r for Ap type ir;';ri;;r;i'rl;;. As the hydlogen lines practicallv appear

all over the atmospher.l'li-.fro*" io a certain extent tliat the atmospheric structure ol

Ap type stars dilters *iry" flitf.lr"* ttrli ol the normal stars in general.

8 li:e. I(prrucrofr o6cepsar', r' XLIII 113



4) we can divide Ap type stars in the sp - M, diagraim into two sequences - thesequence of stars with anomalies in the intensity oi mn and Si lines and that oi stars rvithother lype peculiarities.
5) Ap type stars u ith anomalies in the intensity of ,[ln lines f all on a litile range otilre-sp - Mu diagrarn. This inrricares that ihe Mrip;.;i;;;ii;"r;;;;, under very srrictconcli ii ons.
6) on the u'hole Ap t1'pe sta.rs are slightly brighter than the normal stars of the mainsequence'ivith the sarne spectrar classes."They taTt on il*'.;&;;i"ihe star. oi III _IV luminosity closses.

lleryanpHue rr MarHrTHbre 3Be3Abr K,'racca A o6,,rar1arcr raKrrr,{ xor,rrqe_
CTBOM OCO6EHHOCTEII, UTO 3TII SBE3A'I TPYAHO CPABH]IBATb HE TO.I]bXO C HOP-Ma"rbHbIM[, HO ]r Ap,vf c lpyrou. or,ruque HX OT HopMaJrbHbrx 3BesA rr pa3,,ru-qne MexAy co6or1 ss.,rsrorcfl npaBr.r,rroM; Her ,, o4uoi nrpii*ip-.ue3A, r{oropascoAepxa,la 6rr see3.(H, cxoAHbre rro BCe\,r cBoHM csoficrBair. orl clrroHo 3arpyA_HfleT IIX H3yqeHHe, BbIflCHeHUe po!,Ilr B 3Bo,rrrcUr{r4 3BeSA rr npo6relrtrup;;;i;_xAeHI4fl. Mex4y reM cpaBHeHr{e 3Be3A Ap c uoplrrrino,'r1.r- r\ror.ro 6u garl
oTBe',rbr Ha HeKOTOpbre 3rlr Borrpocbr. !,,ra cpanneHr]s xe HyxHo suars xors 6rrnpu6,rusure,'rbHo cpeAHrie |cr'roBr4fl a arnroctpepe ,""1,r"pnJr:^ru"rro,, r. e. reM_neparypy a ycKopeHr're cu.rrL,r rflxecra. B c"rryuae siesi Ap o,,pere.rieHHe 3rr{xxapaKTepIICTHK c[,IbHo oc,']oxHeHo NlHoforlHc,leHHbl\ru ariolra.luslur B HHTeH-.HBHOCTflX nusuft. nord'roxreHr4fl. llocxo",rxy BCe npexHue K"rraccuQuxauuu Ap3Be3A npoBoAH,'lucb r,Ia3oMepHo, Ir K ToNry xe [o TeM "[HHaflN,r B ]rx cneKTpax,KoTopble ILI}I liMeror aHoMa,'rbHbre r{HTeHc}iBHocru_ (l( ca II, He Ii, ,; ;;;a;ME}IflIOTCfl B 3TOM CIICKTPAJ'IbHONI HHTCPBA,TC (Mg II, 448I,1, TO TOI{HOCTb K,TACCA-
QnNauraH Ap-saes4 cJieAyer cqrzrari coBeprxeHHo HevAoB,,rerBopure.rsHoii.

flocrarovuo cKa3arb, ..qro nexy,lflpHr,te 3Be3Abr, r<,laccuQ,uup]_er{bre xaKA0p, u,r,reror cflexrpaJrn,Hnil xuracc,"nri.qanrro,lt no rIBery B _ V, B rrHrepBa-.re or 85 ao A5.
BrtAerreuue neKy,'rflpHbrx 3Be3A ltpoH3BoIurcfl, ro-BriAr]tr,roNr\., npocrbrMr,ta3oM no yc[,IeH]rro rex u,rru r,rHLIx nuguft (Si, .\{n, Sr, Cr, pefxue ieunu):xaxoro-.na6o o6bexrfiguoro KorrtuqecrBeHr]oro Kpr{Tepuf neKy.rrflpHocTIJ HecyulecrByer. [epnuuHaa xaaccuQuxaurrfl 

,sBe3A A'p nd 
"r*r"r, nex]..rrflpHocruno crreKTpaM, rro,lyr{eHHbrM c o6rextHeuofi npnslrofi, AaeT 3Haqure.rrbHoe q}rcro

neKy"rqpHbrx 3Be3A, KOTOpbre npu .u,a"roHefiru-enr ux ucc"rreAoBaHlrri ro ule,reBbrM
crreKTporpaMN{aNr oKa3brBarorcfl HopMarbHbrMH [], 2J. Kporrle roro, orcvrcrBr.reo6sexrugilbtx I(pltTepHeB neKliJrflpHocTr lrpltBorXrar K ToM\,, r{To oIHri aBTopbrorHocflr AaHH\'rc 3Be3X)r K ner{y,,'rflpHbrru, Apyrue _. x ,oprarruriM lrranpuuep,2l Aql). K nacroqqeNrlr BpeNreHH Bcer\{ 3Be3Aar,{ Ap npunucaH cnexrpa.rlrrriiK.II?CC TOr'rrrKo B clrcTetraX HD Uau .\,II(.

Cyulecrnyer nepBr.rrrHas xaqecrBerrHax x,r-accaQuxartufl snesg Ap no BHAaMneKy.[_flp]rocrrr, BBerfeHHafl nepBoHaqa.rrbHo .NIoprauo1r [3i, a aareu fruexauu[4].3ra x-,raccuQrxa_uua .1e.1ri1 _4p-ru.iro, Ha ce\rb rp\on: Si _ 7.4200; Mn;S:; Si .lEu-Cr; Eu-Cr; Eu'_ci--Sr; Sr. T;i;;'pfrr",.,",,,,..1o He_

::r:r:^:]:1:ll1noPpe,1Hp).'er c rr3N{eHeHHeN{ uBera B - v, roKpac}reHrre xAeror nepBolr rpynnbr K ro.c.lei1Heii. OrIHaxo H sra x,Tacctrsr{xauurr oKa3brBaercflHefocTaroqHo qerxofi. Bo-nepalrx, orAe,qbHbre 3Be3lbr uueror rr re u Apyt,enexl,,lrplrocrr (Hanpur,{ep, HD 20S0gT uNreer aHox,ra,rrbnbre .rrHHtrrr u SiT,Sr),a ,eKoTOpbre Tr'inbr neKy,:rflpHOCreft aoo6ule He OTpa,narcrcx (auorra.rbHoe yclr_,rrerrue. r'rHHIri Ba, oc",ra6,'rer[re [( ca II, lr3NreHeHr]e rpo6a,reii u HHrerrctrsHocrefrnuuu,it). Bo-eroptrx, 3To ti.taccrrSurrauua He xo.tuLtecTBcHHafl .

',3 caNrr,tx floc"lelHHx pa6or no cneKTpa,rbxort r"raccuQ,Kar{utr Ap_aaesgc.re.ller )'ror\rrrr)rb pa6orv Ocaea l5l. Kaaccusuxaunn npou.r.nu 3-tecb A,,rr244. sseslAp no cner\rpalr c _rrrcneporeir 60 Lui t) H,) A;;;,, xari era x,rac_cuQuraqun ToXe npoBerxeHa xaqecrBerrlro, To oHa ofrtrcbrBaeT CKOpee Brr;1 cneK-rpoa Ap-sre3.q! qer,r nR.rrEercfl reNrnepar'pnor? r<,raccuoil;;U. corocrae,,euueB - v c r'.,o\'r ne.\'.r]flp,ocru y 
-ocina 

Aaer e,,e N,reHbru'ro r(oppe.rrflrr]rrcMexry Hr\,lr' '{er'r e [4]. ris pacciuorpeHUfl l urrroil-o.u"uuloropr,rri onpe.u,e_

114



JIflJT AJI'I 3BC3A AP CNCKTPA,'I6HbIfi KAACC TO JII,IHIIflM HC, H, I'II4HHI{ K CA II
U JtlIHLtfl,M MeTa,'t,'IOB, BI,IAHO, r{TO CneKTpa"r]bHblli X,qaCC flo NIeTa,LlaNI HaH6Or'Iee

tro3.(Hllfi, C[eKrpa,'rbHbrii K,,racc 11o K Ca II scerAa 6o"lee pauu]lii, qeNI IIo Me'

ra,r,'laM, lt Ao A5 6o,lee paHur.tti, ueu ro BoAopoAy. [pan1a,3Aecb Il\'leercr He-

CKO,'IbKO UCK,'Ircr{eHufi. Cnexrpa,lbHbtii K,,laCC rro redll.]rc B CpeAHeM CoBnaAaeT

co cIIeKTpa,IbHbtM K,qaccoM iro BoAopoAy, a c,.'IeAoBaTe,lbHo, H co cneKTpa,rlbHblM

K,rlaccoM ro B - V. C npyroii cropbrrli, uccr'leAoBaHun Cup.la u 
-CapnxeHra 

[61

[oKa3brBaIOT, qTO B uau6O,lee ropflr{[X 3Be3AaX Ap, r,1e JIkrHLtr4 He AOCrarOquO
CILrIbHbt A,'Ifl II3MepetIHq, Hx IIITeHCIIBH9CTL{ C,1a6ee, qeM V HOpMalbublx 3Be3A

C TeMZ )Ke UBeTaMr.t B 
- V, a 3TO AO,,IxHo IIpUBeCTU K 6or'Iee lro3AllllN'l CneK-

TpaJ'rbHbrM K,'raccaM no He.
Conna4euue Sp (H) c Sp (B 

- V), Koppe,'IfluHr Me)Iij1y KoropblNll{ onpe-

Ae,'tflercf rro IlopMa;1bLrbtM 3Be3IaM, CBHAered'IbcTByeT KaK 6yATo o HopMaJIblloNI

CTpoeHHr.r aruocQep Ap-Sree,l, 3To t11e ngArBepxAaeTcfl H HopMa,rIbHbIN{ pacnpe-

Ae,reHHeM 3Be3A IIa ae),ueerHo,i AHarpaNIMe'(B - V, U - 
B) l7)' C Apyroft

cropoHr,r, tlcc,,reAoBaHri, tO. B. lnaio"rescxt4t\{ He11pepbIBHbIx ctleKTpoB Ap-
seei1 IBi CBHAeTe,rIbCreyer o6 aHoMa,lbttocrll CrpoeHufl ux aruocSeP. OH IICC"Ie-

AoBa,'r 6antr,repoecKHe CKaqKI{ D y Ap-sne3A LI 11oKa3a,rl, qTO yMellbueHHLIe
3HaqeH[f D y Ap-:ne3A nO CpaBHeHLIT C IIopMa,'lt,HLIM].{ NlOxHo o6t,ffCHI'ITb

tloHlrxeHHbrM reMneparypHbrN{ lpaAl{eHroM r au'tocSepax. B ro xe BpeMr
Ilexoropbre aBropbr t'gl 6rrrrtr, ,ro aro yMeHbueHI{.e D -B cneKTpax Ap-aaesg
MOxHo O6btrCHH;t,, n pan llcbtBafl 3TuN,t 3BeiAaM KaKol?-,'II46o npyrOii C[eKTpaJib'

Hbrii KJracc.
Bepoaruo, Hau6o,qee Tor{HO olgcbrBaeT $uSU_ueCXlle yc.IloBxfl B aTMOCQepe

3Be3;Ibr CneKTpa"rrbHsrii x"nacc, Itar"tAetlHbtli no B 
- V vt ttvrtvs\l BOAOpOAat

o,IHaKO B c"IlYqae aHOMa.IlL,HOlo CrpoeHHfl aruocsep Ap-:eesA rIo cpaBHeHIIIO

C HopMa,lbHur,r, B -V Atn Ap- u ]topNla"tbHbix 3Be3A o6alKyrc.fl HeCo[oCraB]I-

Nmtnu ne,ru,ruHaMu. Bo4opo.luirit >re inerrpa,rlnltii K,'lacc.-il"r1r sne:.1 Ap onpe-

Ae,']nercfl orleHb HeToqHo I]3-3a Tofo, rlro 3aBHCHMOCTb if,1 "rlHlluri eo'nopo4a

oT cneKrpa,rlbHoro K.rlacca B o6,lacrr'r A0 - A2 oqerru cta6atl'
O prarpa,1"n.r,r, Ap-:nes,l Ha AIlarpaMNle- lepurunpyrrra --Pecce'la(H - Rj cyu-re&eyror nporuBopequBble cBeAe;rrr' no Moprauy [3] rr Konu'ro-

ny tl0l, s-Bes.Isl Ap o6",ra,1alor ItoBbtuleHlloii cBeruNIocTL,Io il paCilo'loxeHb.l

B o6'[acru 3Be3A A K'Iacca cBcrnMocrll III' flo [4]' ouli "rlexar IIa r"r]aBHoH

noc,'lerloBare.qbllocTIl. Bo3n'loxuo, qro qacrHI{HO 3TO pacxox.qelllle Bbl3Ba}lo

pa3"!t4r{tieM B CreKTpa"l1bHOti K!']aCCHQHKaUIiu, qaCTtrqI{O B IIpliIlxxlaeN'lOM IIo"lo-
xeHuH traBHoil rroc.reAoeareirbHocTr,r. OAuaxo BCe aBropbl orx{eqa}or cyq9-
crBeHHoe pacceflnrie Ap-anesl Ira AtiarpaMl{ax H-R; @-V,U-B),
np[IqeNI o]lo orpeIe,IleHHo 6o,,tlue, qeN'l A"IIfl ]lOpMa.rlbrlblX 3Be3A'

Taxltnt o6pasolr, A,'It{ BbIflcHeHI'rr npHpoAbl neKY'IIflpllblx 3Be3'1 Heo6xoru-
NIo BbrflCHu1b AeiicrBr.rTerbl{O€ lo,IoxeHl{e uX Ha AtlalpaNlNle H - R, npoBe-

cTil oilHopoAHyro K0,IIuqecTBeliHyIo AIlyNIepHyIo KxaccilSliKaUuIo, BLIpa6orarl
KO,'lHqeCTBeHll6te XpliTepUII 11eKV.TIflpIIOCTII Il, Hal(OlleU' BblflCIlUTb' r{TO ](e

.rr B.rrffercf ucrulJHori ,"nr,,"prrVproii xapal(repucruxoii arlrocQep Ap-:eesA:

,r rr rreitqarlr fi xr'rli Hen p epbrBHblri clle KTp:)

Mareplta.l Ha6rloAeHI'tfi

!,.,r1 peueuHtr HeKoTopbrx lr3 ToJrbt(o qro ynoNlrltlyrbtx 3aAall 6bt'ra cocras-

.{elra npotpaMlvra Ha6.rrrcIeuufi Ap-sneS.r, ll HopNIa,lbHblx 3Be3A CpaBHeHIlf '

flex-V,lnpntre 3Be3Abr elr6upa,luct Tati, qro6bt B03NIo)KIIO IIo'lllee OxBaTuTb

BCe TL.tnbI neK\,,[flptrocTeri, Becb AI.tan23OH CneliTpa.ilbllblx K.[accoB, uBeToB

B 
- 

V, cKopoiref Bpaqerrilfl u sin l. Btr6op IIopN'ta",rbLIblx 3Be3l. lillx1oBailcfl
rreo6xo,lrrnrocrsrc, qro6br Sp, Mu, r.t sin I Ap-:eesll 6br.nu 3aKr'lloqeHbl lvlex!,y

3TlrMlr xe rapaMcTpaNlli A,qfl HOpNIa,'IbHbtx 3Be3j1 u tITO6bl IIO 3Tllxl Tpell XapaX-

repucruKaN{ A,,rr{ 11a;11Aoi| Ap-seegA;r Moxllo 6rt,ro no,{o6parb llo.I,o6ll)'to 3Be3Ay

CpeAH HopMaJlbHbrx. B ra6",i. 1 npune;1euur 11eKy.IIaplIble II llopMa,''lbIIble 3Be3jlbl

8{.
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twt /fr^,%

-[ [-
Onr. I. 3asHcuruocru sepoarHoii
orHocHTe,'rbHoli outu6xu I or
.p'.rffiro'snaueuua i71
TeMHbrc KpyxKH orHocrrcn 1[x-cnex-
Tpalr HopNrarr,Hurxl sseg,q, csernsrcl-
K cneKrparr Ap-seea4

,'ruHHil Alttl KaxlAofi 3Be3Abr ycpeAHn-
oTHocHTe"rrbHafl orxH6Ka STof o cpeAHero

/0

-10
Lg l,/t

nporpaMMbr c r{x xapaKrepHcTr.rKaMr.r. Be,'rrql]Hbt u, B, v sztlttt fis [11], sHa-
qeHIIr D - us [8], u sin i - uz [12, 13], rurrbr rr€K\rr.rflpHocreii - Ir3 [5, l4].

Ha6,rrc4enufl npoBoArr,'racb Ha cneKrporpa$e ACn- I I 50 " re,'tecKora
Kprrnacxorl acrpoQu3;r{ecKor:i o6cepBaroprl}r. ilucnepcus cnexrporpaMrnr14 A.lau.
CnexrporpaMMbr oxBarbrBaror o6,racrr- or 4650 Ao 3640 A. Ilpoexullfl ulertll
cfleKTporpaSa Ha n,rracrrrHKe paBHs,'racb 0,026 u.u (r. e.-nopnAXa pa3MepoB
3epHa nrracruHoK Kodak Oa-O u l(odak Oa-J) u,'ru 0,36 A. CnerrDu paclxu-
pflJrl4cb or 0,45 Ao 0,80 n,u. B noc,'reAHr.rx cro,r6uax ra6"'I. I nptlBeAeHo r{ttcJlo

crreKTpofpaMM, rroryqeHHbrx A,,rf KaxAofi 3Be3Abr, I.I 3KcnO3UuIlf npll CbeMKe.
B ocnoenoN{ 6u,'tu ucnonb3oBaHbr rrJracrr.rnKll Kodak Oa-O u i(odak Oa-J, n c,ry-
qae orreHb flpKr.{x 3Be3A - 3M}rbCuH Agia Diapositiv. n,ln NaxAoii 3BesAbr
flo,lyqeHo B cpeAHeM no ABa cnexrpa s o6ru.rt, or 4650 A ao 3933 A u no Ana
s o6racru or 4370 ro 3640 A. Ka,'ru6poBKa crreKrporpaN,tM npoBoAl4,'IIacb Ha
,ra6oparopuor{ crreKrporpaQe Zcfl-s1, perucrpauutr - Ha nlltrpo$orouerpe
npEMbrx I{HreHCLIBHocrefi [15]. floc,re oToxAecrB,rreltufl cIIeKrpa,'lbHblx nu:uvit
perllcrporpaMMbr r.rsMepflr'rr4cb H2 rtp[6ope <lpaQoaua,r]r3arop)), cocrbrKoBaHHoM
c SUBM <<Muucx-l>. Mero,4uxa usuepeuuil orr.rcaHa s [161. flonyueuHue sHa-
qeHHfl 3KBLIBaJIeHTHbIX IXllpI4H 6tt,'rU UcnO,'rb3OBaHbt Ar',lfl BCeCTOpOilHero aHa-
nI.{3a crreKTpa"rrr,Hbrx u Qusuuecxux xapaKrepucTr.rK Ap-snesA It cpaBHeHuf
vx c HopMaJlE,HbrMrr.

3HaqeHAq W1 r{3MepeHHbrx
Jllrcb. onpe4e.ra,racr BeporrTHarr

4,A

15

/0

q

0.2 0,4 q6
Jter/wun W, A

@ur. 2. ConocraeneHr-re Hauux onpe.4eneHaft IXl1 c onpene,,reHrrMr{

/5 20"
,4e|wuH h, A

pa3Hbrx aBTopoB

Eonbtx[e?eMHbre KpyxKH - cpaBHeHue co cneKTpaMH c 6oasuoil Arcnepcsefi (l-4 Llna), Manbre-
co cneKrpaM[ c Marofi 4ucncpcueii (75 A/fiil). Cserlsre Kpyx6u - cpaBHeHHe 3KBHBaJreHTHbrx rrupnH
.qrr Ap-3Be3A no Hauutrr orpeAeneH[eM u no onpeAeresuqu s [6]

@ur. 3. Cparneuue V'tr no.4oponuux auuari
Beptrxalluuuu tHHLrsMlt coeAtrHeHH 3HaqeHag oAHHx I{ Tex xe ruHHft, u3NIepeHHblx no cneKTpaM ?5 A/nx
(ssxuue rouru) u l-2,8 A/nn (BepxHue)
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e : 0,67 l/-'Yr;r=n /ir=^. 
3asrc,r,,rocrr ee or Mr npeAcraBrreHa HaQrrr.l.

Bepoaruaa oTHOCure,'IbHan Ouu6wa ll,llxb B peAKHx Cr'Iyqasx npeBOCxoAlrT

20%. ha 3aBLIcLIMoCrb IIOCTpOeHa B OcHoBHoM A,'IrI CraHAaprHbIx 3Be3A IIpo-

rpaMMbr. Ho oqesI.IAHo, qro LI AIrI Ap-3BesA 6yAer clpaBeA,'II'IBa noAo6nas san[-
arrocro. oAuaxo B cd'lyqae Ap-snesa ua6,rrc.4aercfl rrHorAa 3Haql4Ter'lbHlrii pas-

6poc r.ru4uu.rAya,rrbHbrr onpeAeJreur.rii, nosuoxuo Bi,I3blBaeMstfi neperueHHocrblo

nnuuit 117 , I 8l .

Haurn onpeAer'IeHug- W7 CpasHHBaJItrCb C oIIpeAeaeH]IsMI'I__pa3llbl1 aBTo-

por [6, 9, 19-25] (Qnr. 2, 3). Cor,racue c onper.eJIeHI'ITIMI'I lV| ilo crexrpo-
rpaMMaM si,rcoxori AI.ICnepcI{H xopouee, 6o,rsuoil xe paa6poc MaJIblx roqel(

Ha qrlr.2 uoxno o6tscnurt TeM, qro s [19] Wr onpeAe,reHbr no cneKrpaM cO

euaqrrenL,Ho 6o,{ee HusKoft Al{crepcrefi (75 Llnn). CucreuarilqecKoe yBe"lfiqe-

Irue Haruux gHa,{eH[ir ua Qur. 3 o6rqcuserca ileAooqesxofi KpblrbeB BoilopoA'

Hux nnuufi Ha cneKrporpaMMax c Al4clepcxeh 75 A,lu.u.

Bm6op KpurepHeB cneKrpailbHofi x.laccu$Hxaql{H

,[,.ta cnexrpOr'It,Hoii x,racCuSuxaU].ll.I 3Be3A r'lyque aCero 6parr, napbl TaKI,lX

ruuuii, us xoropux oAHa yC[,'I[BaeTCf , a Apylafl Oc,la6nserCs C Il3NieHeHueM

creKrpa,rtbHoro K,lacca. B iaroHr C,'lyqae orHoueHl{e arux ,lllultii 6yAer 6srcrpO

MeHflTbCfl IIpI,I nepexoAe H3 I{,'lacca B K,rlacc, qTo IoBbIuaeT ToqHocTE' KIacc}I-

$UXaUrzU. KpOlre rOrO, HCnO,'lb3OBaHI4e OTHOIxeHlif SKBIIBa,teHT]lbIX lUupI'IH

iuttufi nan xfi,repus BblroAHo TeM' rITo oHo cHI'lMaeT cl]creMarl'Iqecl{)'}o ouru6xy

xax4oit cnexrpoipauusr (era ouu6ra Bo3Hr4Kaer rJaBHbrM o6pa:otrt 3a cller
HeoAIIHaKOBOTO npoBeAeHHfl lleilpepblBHoro cneKrpa Ha pa3l]bix perncrporpalu-

uax) . Ho B c,'ryqae A-anes4 no.to6parr_ TaKI{e Jrrl],j.llu npaKTl4qecKl{ HeBo3Mox-

,o. iBc. er, ,u.r4o, puanorornaHsl'n o6,racrri, rAe cna6erculue c reuneparypoil
,,IlIHITIz 3,'IEMCHTOB I,ICIIC3AIOT COBCCM, A YCU''IUBAIOqHCCfl CIIIC OI{CHb CNA6AI'

3ro gaNae.{aHue OTHoCLITCfl I( ,,luH}{fl* H", C, F", Ti, V. IIpuUeu ,'IIIHI'IH He U C

cfla6eroT, a "quHltu Fe, Ti, V ycg,lueanrca). B C,ryuae Ap-sneag, noBeAeHIIe

AJIeMeHToB Si u Ca fl3,'tflercf aHOMa,lbHbIM II lrx irpIlB,''leqeHl{e K Clel{rpa"[bHou
XIaCCUQUXaUIIH MOXeT AaTb CBeAeHIIfl CKOpe,e O neKy,IflpIIOCTI{' qeNI O TeM-

;;r;rti" 3Be3Abr. lluuyv C e o6,'racra or 85 u ro3xe c,rlurxKol{ c,ra6u Anfl
;;;;pt;r". Jluuurl Marlrafl rrMelor npn gaHuoii reMreparype ecrecrseHHltii
pas6poc sHa.IeHufi ffi, ropas4o 6o,rlurnit, qeM xoA Co CrieKrpa,'Ib]lblN{ K,'lacCOM'

CneAbsare,'rbHo, Ii3 nuuufi, yBe,qurIUBalOnIHX CBSIO 3KBI{BaIeHTHyIO UapIIHy

npu nepexoAe or CIIeKTpaabHoIo K,'laCCa B5 N 6Onee IIo3AHIIM, oCTalOTCs eIIe

ninu^ r"turrou Fe, Ti, V (Cr, Mn, Sr, Sc, pe4Nze 3eM'rlu -3ro Bbe 3"IeMeH-

TbI C aHOMa,rIbHbIMi{ LIHTeHCLIBHOCTflMu "rlliuuii). HO .lt.lHlln 3TI{X 3.leMeHTOB

IIOflB.rsrOTCs npuMepH6 or A0,5 
- 

A1,0, T. e. TaM, rAe ,rlLIHuI{ He npaXrUue-

CKH HCqC3,'IU.
Taruu o6pasolr, x,'raccuQ1xal,urc Ap-see3A Mo1t<HO [poBoAurb ro,'lbKo

nosrarlHo: e o6,'Iacrlt 3Be3A 85 - A0 - no 
"IHHrlallt 

He, yMeHbualou{l{M cBoLI

wt , H S O6raCrH Or A0 AO F0 - nO ,rruHrrrrr,l Fe, yee'ruqgBalolll.{M lY/7 (ttuUU.U

V'uaaAa SAecs C,Ia6lr LI Ma,lOquC,IeHHbI, a Ti, no-eianuMo1'ly, Toxe neKyJlapeu)'

Ouru6xg npoBeAeHLIfl HenpepbtBHoto CIIeKrpa .{o,'IxHbI yCpeAHI4rt,Cfl, TaK KaK

3AeCb r.rcno,lb3yrorcfl \ft, ycpe4ueHHbre \o 2-4 cleKrpaM, H Ma,'IOBepO9THO'

uio c,ryuafiu ai outu6xa upoie^eHur HenpepbrBHoro cneKrpa BofiAer B onpe-

Ae,'leHI{e Wt C KAKVM-TO OAHI{M 3HaKOM.

Onpe4e.neuue crteKTparbHblx KJIaccoB Il oqeHKa our6ox

B cOoraerCrBuu C H3,'tOxeHHbIM HaMI.r npOBeAeHa CIIeKrpar'IbHatl K"IIaCCHQII-

KaUus Ap-sneS1no JttIHLIsM He I, Fe I, Fe II. Mrt 6u,'tlt BbIHyxi[eHbI np]IBfleqb

iii,r, A" I, n""rorpfl Ha pffA yKa3aHuir o6 ttx al{oMa,rlr,Hocrflx [5, 6], rax xax

lt7



T a6 nu\a 2

HoH, uolrep
MynbTHnIeTa flpxuevauua

IJe I t-l

16

18

20

22

! nu, 20,97
20,87
20 ,87
20 ,87
20, 87

,t t)

21 ,13
21 ,13
2t,t3

21 ,13
21,t3
2I ,t3

0 ,00
0 ,8ti
1,48
I ,55
- | 1l
9a,

1,66

2,tig
2,69

, E'

2,57
2,77
2,79
2,84
2,82
2,79
2,83
,a,
5,93

\\Ir. r'reHxercr or 0,9 A y BE go 0 A y A0,5

C,ra6oe 6,reugupceauue HaquHaq or Bg
flpaxrzvecxu ucqeaaer r B7
B o6aacru A0-A2 ,lnsug Fe I 3820 crauonurcq 6o.ree ua_
reHcusHori
I4cuesaer y 86
EreH,4upyercr c ,ruHueir .Mg II
Hc,resaer y 88
Peaxo ylreurruaercrr or 0,7 A (Bb) Io 0,1 A (A0), sareu pac_
rer sa cqer Fe I 4144
B,reHgupverca c Ti il u Fe I
6,'reHlnpyercncMnuFe
B,reHgupyerca c Fe

B o6,racru 89,5-A0,5 6,ren;upyercx c He I

To >xe

D"leu;lupyerct c J'ruHueri Ti II
To xe

B,reu.uupyerca c auHneir ,Ug II
To xe

flpu 6o,rrurcrr BpaueHHu 6.'reu,[Hpyercn c ,,raHuqral-r Ti II
B,reHgupyercn c ,'runueir Cr ll

Cna6aa,ruHut (-0,15 A)

Cila6ar, ,ruuur (-0,05-0,20 A)

Cila1afi "'ruHufl (-0, [0 A)

1t8

4I2L
4026

3867

3820

50
51

5l

55

58

60
l4

20
43
43

t52
CF-o))

II ?t

tl

27

2i
27

28

29

38
:J8

38
187

Fe

Fe

41J38

.4388

/r169

tt t t

11009

3926
3872
3860
3820
!+04it

4144
4t87
4t54
3St4
41t7
4385
4352
4303
I'JJ

41,73

4t79
4002
ls20
1+491

,1/+89

4J64
I 576
43!t9
4447

B o6,'IacT[ cneKTpa"nbHbtx K,'taccoB or 85 Ao Al tyHt4Lt NreTaJrjroB npaKTur{ecKr.I
He BHllrrbr. flo uaurrrr,r,ctreKTpaM 6tt,[lz usNrepeHbr 3KBr.{Ba,'reHTHbre IUHpHHbI
JrHHHfi, HC I, FC I U FC II, NCPCUUC,'ICHHI,IE B T'6,I. 2. TTO 3TI4M JIl4HHflI,I O6PA-
3OBaHbr r{purepI,II{ cneKTpa,'rbHori K,Iaccu$r.rKaurilr, KoropbrMu flB,'rflrorcfl cyMMbr
3KBI,IBA,TIEHTHbIX IXHPI,IH JTI4Ht1I, OAI.IHAKOBO MCHflIOU].flXCfl 1rplt U3MCHCHHI,I CIIEK.
Tpad'rbHoro K,,racca. tns re,rr.rfl aTo: I - _\Wrrr, i Worr, -l Werur), II _
(W+.o.yu * W.-r.ro), III - (Wrrr, * Wq$s + IIZ.;;); IV:'"(ilorroT'Vrrri +* wesza * vaazt).

flocronrxy B r{3vqaeMbrx 3BesAax c [epexoAoM or 85 x A0 ,ruuru He I
HaqrrHaroT rrcr{e3aTb a flx rIHTeHCr.{BHOCTLI A,'rf qacTII 3Be3A CpaBHr,IMbI C QAyX_TyaU[qMI{ 3a Cr{eT 3epHa [,rlaCTHHOK' TO A,'Ifl 3TUX 3Be3AII3MepeHbId'II{IIIIHeKO-
Topble H3 nepequcJleHHblx Jtt4Hrrfi. ll,ra yuera BK,'raAa HeH3MepeHHsrx .rrttuuft
B Be,'r[rruHy KpurepHfl 6u,rH nocrpoeHbr 3aBr.rcuMocTu MexAy 3KBr.rBa,rreHTHbrMr.r

).,Ai.',*
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@ur. ,1 , 3asuculrocrlr ruexAy 3KBrBa,'reHrHbrMH rxr'rpHHalrx JIItHuii oAHoro I,I Toro )Ke

3,leMeHTa

Maaculrrlru xpyxKaMu uar{cccrrbr ssaqesng Hs [10]

ttitrpfiHaM]I Jt4Huil (npur',rep raKIrx 3aBLICuMocreil cu. Ha (pur. 4). \42 arux 3aBu-

CI,IMOCTeI'I TaX)Ke MO)KHO 3aK,lIOqIlTb, r{TO TOr{HOCTb OnpeAe,'leHHfl W1 "rle)Kl'I7
B npeAe;lax B-20%. C nouou{t}o 3rl{x 3aBvcgMocrefi no u3MepeHHLlM Be,'IH'

qLIHaM HaxoAl4,{}lcb l|/r HeII3MepeHHblx JtuHvfl.
3areu crpoaallcb cpeAHLIe 3aBHcIIMocrlI MexAy Be,'IHqI'lHoli KpHTepIlfl I{

CneKTpa,.tbHbrM Kr'taCCOM AJ'tfl CTaHAapTHbtx 3Be3A (aHaUeUUn CneKTpaIbHOrO
Kr'racca Bbr6npa,'1ucb LI3 [10, 26J) ut ro HHM olpeAe,rIfl,'Icfl crleKrpa/'IbHblft KJIacc

AJIfl HOpMaJrbHbrX, a TTOTOM kr !\Jtfl, neKy,'IflpHbIX 3Be3A. !,.11 nocrpoeHllfl BCex

3TUX 3aBUCUMOCTeTi 6rr,rtU UCnO,rb3oBaHbt, KpOMe HaIXUX I,l3MepeHHfi, 3Har{eHl1fl
Wa lJtfl JtLrHhfr He I us [19]. 3asuc}{MocTl'I (cneKTpa,'It,HLIif KJIacc - 

Be/'l[rluHa
KpI'lrepr.rfl) npeAcraB,'reHbl Ha QIlr. 5. Bepoarnafl oTHocLIrer'IbHafl OUH6Ka Beru'
quHbt KpHTepufl, paccqfiTaHHafl II3 olxH6or{, BxoAfllIILIx B,KpIITepLlii_ Jtrt:HLlit,

raKoBa: -S-lS% A,'re I xpurepua, '*f, - 12 ,t,o AJIfl II, -4-150,6 AJIf
III, ^.3-10% l,ns IV. Ouu6ra pacrer c yMeHbIxeHHeM Be,'IilqrHbl KpIIre-
pufl. Mbr paccqllra,'tu Berur{LIHy BeporrHoit outr6KH UHA,HBllAya,rlbHoro o[-
peAe,'leHr.rfl cneKrpa,'rbHoro K,'Iacca no Ka)KAoMy KpHreplllo. Pesynlraru npeL-
craB,'ieHbr B ra6"1. 3.

I4u4unu,qyanbHafl olxil6Ka KaxAoro onpe,u,e,'IeHgr 3aBHc1{T oT cneKTpa,'lb-
Horo K,rracca, Ho gra 3aBr.rcrrMocrb He3Har{[Te,'IbHa. Be,'IHr{HHbI olxl'I6oK cpeAHe-
ro (noc,'IeAHflfl Crpoxa Ta6,'I. 3) Cor,Iacylorcfl C BepofTHbIMlI ouu6KaMI.I CpeA.-

Hefo creKTpa,,rbHofo K,rlacca, onpeAer'leHHbIMI'I A,'lg KaXAofi 3Be3AbI (cu. l4-fi

KpHrepuri

0,6 48 .0
v/,,, , uur,A

n? /71-

w ,, oo,rrrA

+0,15
+0,10
+0,15
+0,r0
+0,07

+0,25
+0,{0

+0,12

+0,25
t0,ro

*:* +0,30
+0,20

+0,15

+0,30
+0,20
t0,30
+0,30
+0,15

?

t0,20
?

?

?
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oT cneKTpaJbHoto@ur. 5. IIpHuepsr gasriculrocreii ne,luquuu pa3nHqrrbrx KpurepHeB
X,'IACCA

H:Mcuesrre Sp (FIc I) g,ra CU Vir (nor{a3aHo OHrypHoii cro6xori) Bbl3Brrro H3MeHeHuerr Il:'Helr.0o6 or 0,3
,qo 0,8 A [261. BeprlxarbHbre trpflrrb]e noKa3brBarcr, KyAa cNleulaerc, Toqxa,qJ, r/ Boo npu y,rei.,-Oneuau-
poBaHrr, 3a cqeT BpauleHHt

cro,r6eq ra6il. 1). C,re.losare,qbuo, QopMa,'rbHafl outv6Ka onpeAe.neHrrfl crreK-
Tpa,'ibHoro K,,racca ilo teJ'rlreBbrM Kpl.iTepuflNr He Bbrrxe +0,3 cneKTpa,lbHofo
IIoAK,'raCCa, T. e. Be,'IAqI,IHbI, O6yc,'tOBr'reHHOft eCTeCTBeHHbTM pa36pOCO\t B 3a-
BHCUMOCTL{ CneKTpa,'IbHbIfI K,'IaCC - UHTeHCHBHOCTb,'rHHr]H,

*crexrpa,rrHbrfi Kiracc no He I c 4ocraror{Hoii TorrHocTbro onpeAe.rfleTcfl
or B3,5 Ao A0,0 - A0,5 no I - III rpureprzrM r.r Ao Bg,5 - no IV. pocr
Be,'IaqHHbr Kpr4repur IV uaqpisas or B9,5 ($zr. 5, a) Bbr3BaH Har{rrHarorr,HMcfl
ycfl/'leHHeM I{HTeHCHBHocTefL'IuHI4ti MeTa,r,'roB, B qacTHocTx JtuLtr4rl. Fe I 7"3820.

!,"na acex 3BesA, y Koropbrx Mo)KHo 6u"'io usuepr.rrb "rrr.rHuu Fe I lr Fe II,
c JITIHTIflMH 3TltX SJIer,reHTOB_ 6bt,'ra npoAe,,raHa Ta )Ke npoueAypa, r{To I{ c JlHHprf -
Mu re,'rrrfl. Jhruuu Fe Iu Fe I_l (cu._ra6.r-. 2) 6u,ru crpynnuponaHrr B c"leAyro-
Uae xpzrepr.ru: Alfl Fe I: I - (Voru t Vrrsq), Il - (V4ot, = W',rr.rl Ll

]j] - (Vrg:p a WTeeo)i s,r_r Fe II,I__- (Wn rn 1-lYqs.rs I WnLrn-lw'4520), II-
(W+l:., * Wanil u III_- (lMnrrr-!Vnn*r*W ur*+'Wrur, =-Vorru 

-rl-il'iru.-l-
* W*0, * Wn ss * Wnoo,+ WBsL4l . Bepoxiuaa ouir6Ka HHAr.rBuAVa.'rbHoro
OnpeAer'IeHl4fl CneKTpar'IbHOIO K,'IaCCa, paCCquTaHHafl I4CxOIf l.l3 Ourl,I6titt ee"'ru-
TIHHbI XpIITepflfl' noqT[ He MeHfleTcfl Co crleKTpaIbHbIM K,'laccoM I'l ]\'leHbIUe, I{eM
-10,25 cneKrpaJrbHoro [oAK!'racca. O4uaxo Ha Kailr4lpoBoqHbrx rpaQuxax 1,rg
oripeAe,'reHr.rfl cfleKrpar'rbHoro K,'racca no Fe I H Fe II (cu. Snr. 5, s - ]t{) pa3-
6poc ropas4o 6onlu:e, qeM Ha rpaQarax A,'rfl rer'rr.rfl. Oco6euHo oH Be,,urri A,'tfl
Fe II s o6nacru or A3 H rro3>Ne.3io errssano TeNr, rrro B cneKrpa;rlHori o6,,ra-
CTI,I, rAe lrcnoJrb3yeTCr reJiHeBbrtt xpurepuri, BpauleHr.re 3Be3nr,l He B,'1Iifl,'lo
Ha Be,'IHqHHy KpHTepLIfl, TaK KaK TaM,rr.rHlrr{ oqeHb peAKV Ll Jil4HHU He I, ;1axe
npu oqeHb CI{JIbHoM BpalrIeHI'I[, He 6,'IeHAupy]orcfl c ,'lIrHIIfN{Il Apyrnx 3.'Ie\leH-
ToB. B o6nacru or A0 Ao A3 npI.I Bbrr{I4c,rreHr.ir.t Be,'r}rqr{Hbr Kprrepr.reB no Fe
cna6ue 6,neuAu npocTo 3aMblBarorcfl Bpar{euueu LI (Bbrnara}or) us KpurepHH,
HaIILIHa-fl )Ke OT A3 A nOSXe 6,reu4u yxe AocTaToqHo CIl,rbHbI I,t BHOCflT C\ XI,e-
crseHHsrri BK,'raA B Be,'r[q].rHy Kpr.rTeprrfl .

!,,rrx nponepKlz groro [peAno,'IoxeHl4fl MbI oueH],L'I]I BKr'taA ,ruHuli, xoro-
pble npu cKopocra BpaxleHlrs 135 rculcerc (o sin I A,,rfl ? Boo) 61',ryr 6,rellArz-
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Our. 6. Conocrae,leHue Harllux
onpege,reuutl cnexrPar'lbHoro
K,laCCa IAs cTaHAapTHblx 3Be3ig

no He I, Fe I u Fe II co cnex-
Tpa,'rbHr,rM KTaCCOM B CHCTeMe MK
Eo,'lee yaepenublNl onpeAereHxrM co-

orBercrBylor 6ollmse :Haqru. 3saq-
KrI co crpeJKoii galor rluxuuir npege"r

3HaqeHlrfl cneKTp2lIbHoro K.racca no
Fe II

3p(Fe I)

FO

o 5P (iie

o sf(Fe

I)

fr-fr-Vv-it n ,qt tt A2 Ar A5 A! ro

A5

AJ

.12

A/

AO

n9

B8

87

/10

l5

POBATL'Cfl C JII,IHHflMU )KE,IC3A' BXOAEIqI,II\I}I*B KPI4TCPHH NO FC' fIPU SUUNTAHUU

ororo BK,'IaAa roqKa, ;;;;;;;i*y;,u;;1, Boo,'crueu-a-ercn npuMepno u 
99']:-"1:

3Be3r c Hyd'reBbiNI BpaIqeHI4eM (iru. Qur. 5, e, ct,,). Kpoue BpaueHiltl pa3opcc

Ha arr4x KpHBbix Br,r3bIBaeTCrt exle 3-SOeKroM CBeTLIMoCTI (6o,'Iburoe 3HaqeHI]e

o, ,*"., im p" 11; u pas,ruqueM B ryp6y,'IeHrllofi cKopocrr' 3ra rpuquHa

Toxe 6o,'tblUe B,'lHfeT Ha JIVHIIL1 Fe II, TaK KaK B o6uleM 3KBI{Ba"[eHTurie Ut]P{-
HbLlI'iHLIil Fe II slecl 6ollure, qeM gKBuBaJIcHTHbIe IxxpI4HbI .litruuii Fe I'
B,'ulsHue pa3,rrrrqHfl B ryp6y,,IeHrHOfI CKopoCrII e arl'rocSepe -YC["rII'iBaercg
K 6o,'Iee no-3AHeMy cneKTpa,'IE,HoMy K,'Iaccy, lAe ,'II'IHIIH Fe "tloxaTcg B ocHoBHoM

Ha nr'rocKylo qacrb KpIlBoii pocra, u IIoToMy pa36poc BeII{qi'IH KpllrepIieB yBe-

;ru.{aeaercg N 6O;ree nO3AHIIM CneKTpa,'IL,HbIM K,riaCCaM. C,IeAOeare.xbHO, OIpe-

Ie.rreH11e cneKrparbHoio ?rr.au ,.,o Fe II 6o,'ree HeyBepeHHoe, qeN{ no Fe I,

sp(He t)

AI

AO

Bg

88

87

86

85

83

A5

AJ

AZ

AI

AO

8s Ao At A2 Ar A5 !{,rrl$ -q2 -0,/ o 4l 42
{8-ttls

Qur. 7. Conocrasfleuue Sp (Fe I) co Sp (Fe II) ,q,'Is Ap-snesg

<Dur. 8. ConoctasreHl.Ie Sp (He I) c (B - V)o

, - HopManbHbte gBe3Abr; 2 - 3Be3Abr runa Si -1\42OOi 3 - Si-ssegAH; .1 - Mn-SaesAu; 5 - cr"
cr - Eu-saes4br; 6 - Sr-3Be3gsl. I(olr6unupoBaHHbte 3HaqKr yxa3brBanr Ha npHcyTCrOUe O6enx nexy'
asDuocrefi; cTpenxu - BO3MOXHOe g3MeHeHHe CneKTpanbHoro l(Jacca npn 6olee toqgolt u3MepeHHrl

Caa6trx aqHrrfi; trrTpuxoBat JlnHug - npeneJl, Ao XOTOpOIO Mo)I{HO OnpeAe,ll{Tb CneKTpaIbHblii KIaCc

no nuHusM He L Eoaluue 3HacKtr An't sBesA c onpeAereHusMH cneKTpaJbHoro K'acca no Hau'IM H3Me-

peHusM lyl, ManeHbKHe -,4J, 3Be3A C llsMepeuunuu IXl1 B [6' 10]
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'Ho 3To c[paBeA,']HBo To,!r,Ko ro oTHoueHI.rIo K cleKTpa,rrbHr,IM K,,IaccaM no3xe A3.fl''rn paHHzx )Ke cIIeKTpaJIbHbIx x,'iaccoB Tor{HocrII cpaBHHMbr, TaK KaK BCenpI{Be-reHHbre 6axropu, yBe,luqr.rBarourHe pa:6poc, nprrap-no oArrHaKOBbI A,rrflFeIuFeII.
_tlr-.S!.. 6 conocras,'reHbr r{auu orpeAe,,reHxfl cneKrpa,rbHbrx K.riaccoB rroHe II' Fe I u Fe II co cre^rpa,'rbr{uu xiaccou e crcrenne ,ur(. cornacue xopo-ruee, p_as6poc cfle^rpoB n-o Fe II, KaK yxa3brBa.rocb, HecKor.rbKo 6onrue s o6ra_crn A5 - F0, qer\r B 

1,0 - A3.. Ha^Qur. 7 npe,r,crrrr"no corocraB,rreHue Sp
11:J".:"Si ll:^l]l.rr, :ee:A Ap. 3i..o cor,,racHe ro)Ke xopouee u pas6poc,.,3)Ke AJ'C oO]c.'roB,leH HeroqHocrblo a sp 1Fe il). c.,reaosirensHo, ,1,ra'Ap38e3.{ MoxHo ricflo,'rb3oBarr cpe4uuii cnexrpa,rruuii i<,,racc no xeJ,re3y. 

'g-iao,r.-i
npilBereHbr cneKTpa,'rbHbreK,'raccbr no He I, Fe I u Fe II c BepoqTHr,rnau ouru6_I{aM}{ rrx onpeA,]JleHHq.

Heo6xorruo orMeTHTL,, qTo Mr{orae Ap-snes;1u flB.rrflrorcfl cflexTpa,rbHo
i:1r.":i1::iyliI..-B pesy"nrrare H3MeHeHr{n HHTeHC}reHo*efi ,'urvh,rprrir.o,*.-
ML,IH Irrl clleKTpa"rrbHrtii .x,racc MeHfleTCfl, H r.iHofAa 3TO I,r3MeHeHUe n,1OXer 6grloqeHb 3Har{lrre,rouHNr (Cnr. Qrar. 5, 6). o4Haro 60,rlurue H3MeHeHrrf oqeHb
PCAI{X II O6bI.{HO UA6,rrcgArcrCf Y 3,IIEMCHTOB C TICKV.IIflPHbIMH ;'IUHI{flMH. JTUUWFe I lr Fe II uessH-rrcs cla6o, , ,* ,r*rareHu!l,r[ MoxHo npeue6peur,. Cnpa_BeArIlIBocrb 3roro noArBepxAarcr Qur. 1 u 2. Ha Qur. i uriro, .{ro ouu6xr.rIr3MepeHr.rfl ll'1 4.{r Ap-:neea u 

"p"1n"*,rnurt 
ueuforo 6o.ltue, qeM A,,rr Hop-Ma"lbHblx' npxr{eM 3To pa3r[que ua6,rrc4aeTcfl rrcKrrrroquTe,,rbHo A/Ifl BoAopoA-

uslx .lusnfi, lta nuuti.,tMeTa,l,,roB (c lra.lsrmu lfzl; xpunue ouu6or< rrpaKrHqecKHcoBnaJalor. Vse,'IHqeHHe ouu6ox' {r,rfl 3B€3,( 
'.tp'rorrurno, 

""po"rno, 
cleK_rpa'rrHori nepeMeHHocrrrc nuuuli BoAOpoAa; COB,arleHHe OUrx60x r,,rfl Mera,l-

'rIHqeclilrx "tIIIuufi B Hoprua,TbHrrx u Ap-iae3Aax roBopur o6 orcyrcrBr.r{ 3Hzrlrl.
TC,TIbHbIX H:UCgCgNIl B 3TUX-.JIHHI,IgX. HA $IIr. 2 BI,IAHO, IITO NPtz COIOCTABJ'ICHL{I1Ha[r,x srraqeur{rl W.t ..c wt,, oapeAe,.reHHbrMrr B [6] 

',a,,rq 
Ap_rr"r1, paa6poc

:I::-" !p.{l.T,,,npauofi cpaauunr-c pas6pocoN{ A,,rn HopMa,,rbHbrx 3Be3n, xorrrp_a3opoc a.ta lN/_a Ap-seeg o6ycnon,reu ie ro,.rlxo o6siqulruvt ouru6xauu, uoH cneriTpa"nluofi nepeueHHocTbro nuuuit.

Peaynnraru cneKTpaJrbHofi xnaccnsuKaqtafl

,r^_I?iI::-lnT. cneKrpa.rrbHbre Kr,raccbr 6,;.nn corocraB.rreHbr c (B - Z)0.
I'/Ic[paB"rteHue .8 - 7 ga Mexsse3AHoe noKpacHeHHe [por.{3BoAr.r,,rocb rro cnG-

3p(Fe)

FO

A7

A5

A3

A2

AI

AO

B9

BC

-4/ 0 0,/ 0.2 0,t 44 45(i- rt),
<Dur.9. To xe, qro Ir Ha Sur.8, a"rs Sp(Fe)
n - McrannricccKaE 3Be3Aa 68 Tau, Ba _ 6apleaar 3Be3Aa HD 20210.
lllrptxosaa rxHrrrr - npeAen AJq onpcACneltri{ Sp (Fe)
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{o6y, orHCaHHoMy B [28]. fl,,rR yee,ruueuun
quc.rra ror{ex Ha AIrafpaNIMe Sp (He I) -(B - V), 6sr"'ttr ucno,Ilb3oBaHbr pe3y,librarbl

[61, e xoropoli 4aHu u3MepeHutl 3KBuBa,'1eHr-

Hbrx luuprlH .rI4HIiI4 ?"4471 He I .4nn pa;1a

Ap-sneaA. Haua cucre\'Ia 3KBI'lBa.[e]lrrlblx
rxflprlH coBna,1aer c cucrer,roil [6] (cr'1. $ur. 2).
IIo aroii JrI4HuLt c loMourblo KpIIBblx ru[a
Qur. 4 6un o6pasoBaH Kpurepuft I g,rx onpe-

Ie,'IeHHq CneKTpa,'lbHOrO K,'IaCCa tIo He I.
3areu 6r,t"TH IrocrpoeH bt 3aBHCH llocrll
Sp (He I) - (B - V)u rr SP 1Fe) - (B - 7)n
(Qr.ir. 8 u 9). tr'Is IIx paccNtorpeHi.Ifl \lo>xHo
cAe"rraTb HeKoTopbre BbrBoAbl.

1. Ap-:eealsr Si - ).4200 u Mn-rurog
Hlvreror 6o.ree roeAunii cnexrpa,luHttit I{,'lacc
KaK no He, rax u no Fe, qel\{ HopMaJbuble
3Be3.1br c rar{uMlr xe (B - V)n.

e. 3ee:Asr Si, Si - Cr - Eu o6"qaAanr
TeM iKe cBoiic'r'BoM, oAHaKo I{eKoTopble II3

Si - Cr - Eu-gsesr, rlNlelor ctleKrpzr'IbHbl€
K"[accbr, cOBnala]ouue co cneKTpa"lbHblNl
K.riaccoNl tto B-V.

3. 3neslnr c aHoNla"rrbHbrNl )'cuJleHtrem ,ruUUfi Sr uttercr KaK 6o.r1ee paHHI{e

3HarreHgfl Sp (Fe) A,,rfl cBoux useroa (B - 
V)n, raK H 6o"Ilee rlo3AHHe, Ilprr{eM

pacceflHHe n o6e cTopoHbt 3Aecb 3Haqs1s,16Hoe'' Ilprar,repHo oAuHaKoBOe nOBeAer{He c[eKTpar'1bl{brX K,rla-ccoB no He I u Fe

Il03BO.r]fer npeArlo,'IoxuTt,, qro cIIeKTpaJlbHble K'rlaccbl no He H Fe cocrae'[g]or
OAHOpOAH),rO nOC,,teAoBaTe,ribHOCTb, T. e. eC,'IU 6U 4,rn paHHHx 3Be3A MOXIIO

Oo,.nd uir6pilffb Wa.,rHuHii xe.rre3a u rro HuM otlpeAe,lHrb cneKrpa,'ill{ttii N,laCc,

To oH CoBna.ry 6st co CneKTpa.nbHbtM KJlaCco1l 11O reJHIo, n saO6opor: CneKTpa'rlb-

utrfi N.lacc no re,'Irlro, ec,rlr 6ut cyEecrBoBa'rla Bo3MoxHocrb ero onpeAerexllfl

.{,,rff Io3AHlrx 3Be3I, CoBra.n 6tr io CneKTpa.It,HbIM K,'laCCoM llo xenesy. L,'tx
npoBepl{t4 gTOtO npeAno.[OxeH1fl 6lt,ru COnOcTaB,'leHbl CleKTpa,'Ibllble X'laCCbI

no He Ii no Fe 4rolp-ru"s1 (Sur. l0). OrcrcAa Bi.IAHo, rlroil,'Ifl Si 
- 

1,4200

U Mn-sneS.q CneKTpa,tbttbre K.rIaccbt COB1aJ.alOT AOBo,'IbHO XOpOlxO' 3TO >xe OTHO-

crlrcfl Ir K qacrll Si- N Si-Cr - 
Eu-sae:A. OAuaro ua $nr' l0esesAltllMeior

TeHAeHUI4lo t< 6o,,Iee pat{HeMy cneKrpa,,IbHoN,ly KIaCCy 1o He I4 K 6o"Iee no3AlIe-

My CneKTpaIbHoMy Kr'taCCy no Fe. [o uexoropoli CreIeHlt 3ry TeHAeHUIII3 Mox-
no o6t,qcHlrrb Te;, qro s crexrpa,lluoti o6,,tacru, IAe MoxHo onpe1e,rurl Sp

(He I) u Sp (Fe), c yMeHbuegueM reMneparvpbl ,1l.tHl.{n H.e I ncqesa}or' a JII'IHI{}I

)KeJ,te3a To,,rbKo rrogB,rtflrcTCfl. C,reAosare,rlio, ouu nopoil MeHbule Q,tyr<rvaqnii
Ha perucrpotpaMMax 3a cqer 3epHI.rCrocrLI Qoroauy,rlcrrt u fiplt I'{3MepeqIII'I 3Ha-
tleHrrfl ,IX OKBLIBar,teHTHbtx tx[pLIH 3aBbIIIIa]OTCfl, T. e. C[eKTp nO He I Crano'

BLITCfl 6o,'Iee paHHI,tM, a C[eKTp nO Fe 6o,Iee noSAHtlNa. 3HatlIzr' CMeU],eHHe ToqeK

oT ocll Ha Qar. 10, eepoarHo, e 4eiicrnl'lre,lbHocrH ellle MeHbIIIe'

B [6] 6tr,ro [oKa3aHo, qro oC,'Ia6r'IeHLIe ,'II{HIIfi He I sltseaHo He yCfloB}Iq'

ua ros6yx4eHafl, a AeQurruroM He e artulocQepe sees4 Ap. -Oauaxo 
orMella'

,,Iocb, r{ro 3ro crrpaBeA,'tueo roluxo A,'Ifl Si - 
14200 3Be3A. l4g sarunx )Ke pe'

3yJrbTaroB c,reAyeT, .rro ocfla6,leuue ,lasuii He I ua6nroAaeTcg [oiITI,I BO BCeX

ropnuux Ap-snesAax, oCo6eHHo e Si 
- 

?'"4200 tr Mn. flocxonlry B ocra,'IbHblx

rznax seesA Ap JIzIHLILI He I oqeul c,1a6u, BbiBoAoB_ 06 p1x 
-[oBeAeHHI{ 

He Ae,'la'
.noct. B cryrae, ec,'rr npeAro,roxeHlIe o roM, qro Sp (He I) u Sp (Fe) cocraB'
JIfIOT O.(HOpOAHyTO nOC.IIeAOBaTe,'lbHOCTb A,'If Ap-3Be3.11, 1rpaBHJIbHO' MO>I<HO

.cAe.rrarb BbrBoA, qro AeQrlUH1 He cessaH c ue6utrxoM xeJle3a, U Hao6opOr.

Sp ( Fe)

A7

15

A2

AI

AO

Rtl

DO

87
87 8B 89 AO Al AZ AJ A,5

Sp (He I)

@ur. 10. Conocras,'IellHe SP (He I)
co Sp (Fe) 1,Tr AP- u HoPMa"'IbHbtx

sBe3.x

O6ossaqesln Tc xe, qro rra Srrr' 8

r23



Onpen,e.nenne a6colrorHHx BeJrHqrH

-Anst [ocrpoeHufl 
_ AHarpaMMbr lepu[rnpyHta - 

pecce,ra Axfl Ap-:eea4,
ueo6xoAHMO 3HaHUe a6co,'trcrgux se,'Ia,{HH. onpe,qe.neuue r.rx A.rrfl 3THx 38e3.(
o6ner.{eHo TeM, qTo: 1) tzlteercr AocTarorlHoe Ko,,I}rqecTBo TpuroHoMeTpgqecKux
napa,I,'raxcoB A,,'rfl Ap-snesl rz HopMa,,rbHbrx 3Be3A e arOii cflexrpajrbHori o6.ra-
cru u 2) Il,HTellcl'lBHocrb BoAopo,,I,Hux "uuHair 3Aecb AocTl.rraeT [,rar{c]rN,ryNra rr x3-

^,IeHeHlIe 
iil, soAopoluux ,rtruuri fior]Tri ue,'rxKoM 3aBycHT oT cBerr.rMocrrr, TaK

xax xoasQauueHT Irof.rroxleHlrfl B BoAopoArrbrx .rrflHuflx o6yclon.reu r"[aBr,rbrM
g-6pa:ou asoexrov illrapxa. o,luaxo A.rrfl 3Be3r rro3rHee A5 s.{HqHue e$Qexra
Irlrapxa Ha 3KBr{Ba,reHTHy}o tllrrpxHy MacKHpyeTcfl npoTuBono,roxurirr'1eii-
crBIreM xoaQolrureuTa rror,'roxleHrjfl orpauaTe,rrbHrrrx uoHoB Bo.ropo,la. flporzc-
xoAIlT oro Tat(. VueHluesue 3,'reKTpoHHor'r nnglgogrr.r c yBe,THr{eHlte\,r cBeTrIr\,ro-
cTIr BbI3l,lBaeT \rMeHbueutle xoaQQlUI{eHra rror.ryou{eHur B BoAopolHbrx r'rrrHrrrrX,
3ro neler: r vneHrureuurc Wr.. C aplroii cropoHbr, r,rau,iri.nr" eJe^rpoH-
HOH I,'TOTHOCTTI Bbr3brBaeT yMeHr,rxeHUe XOaQQuurreHTa Her{pepbrBr{ofo 11or.loxle-
HHf OTPHI{ATC"TIbHbIMA XOHANIII BO,IOPOAA. B PC:V,IITATE TIOBbIUAETCfl NP03PAI]-
HOCTb arl\'locQepu I{, 3Haqllr, r{Hc,'ro aror,IoB Boropo.la Bo BTopoNr riBarrroBoNl
COCTOflHIIII, norIoularcu{Hx il3,rl),'r{eHre ts ,rrrHrtgX 6a"ltnrepOnCxOfi Ceprru. 3rO
I1pIIBOALI-T K )B€r-II{rIeHUrc Wt.. Cle,lOeare,rbHo, A,rrfl 3Be3;f nO3211e AB SanuCu-
ir,rocrt wr. BoAopoAHbrx ,ruuuft oT cBeTI,rMOCTr{ rrpaKTxqecKH orcyTcrnl,er. Ho.
TaK KaK rleKlr'IflpHblx 3Be3A e aroii o6,lacru Mt;'Io, To 3To He orlerrb BaxHo.

34ect onpe4e,'reH[e M, npouzzoArr,,rocb lo ra,riz6poBoqHbrM Kpr{BbrNr, ro-
cTpoeHHbrM rro rr.iHufM Hr, Hr u H, 1,rn 3Be3A, I.IN{eIOIITJX H3BeCTHbte TpHrO-
HoM-erpHr{ecKLIe flapa,l"rraxclr (Qzr. 1l). M,, Bbrqac,leHHbre Ha r{x ocHoBe, J,aHbra 19-N,r cro,q6u,e ra6il. 1, 20-li cro.r6eu coAepxrrr ouru6xy M, us-sa ouru6xu
o[peAe,'reHr.rfl ilapalrJtaKca (napan,raxcu 6pa,ruct rs [2gl). B 21-lr cr.o,t6ue
npIIBeAeHbr 3uaqeHr.rq Mu ilo o[peAe,'reHnsu [10].

["IX OUCHTH H I,ICK,'IrcI{EHUfl 3ABVCUMOCTH WX BOAOPOAHbIX NHHIIIi Or
cIIeKrpa/TbHoro K/'racca Kpr.rBbre 6tr,lu nocrpoeHbr A,rf .lBvx r.rHTepBa;ros B6 -A2u A2 - A5, KpuBbre pa3,'tuqarorcR oueul uano, u ax pa3,rruqus ropa3Ao
MeHbrue HeyBepeHHocrH npoBeAeHHfl Kpr.rBbrx Li3-3a orur{6or< onpe4e,reuHa M,
no TpHroHoMeTp[qecKoMy napa,,r,laKCy.

/{,ra yeenur{eHllfl rlHC,rIa TOr{eK npa nocTpoeHuir KprrBblx 6lt,'tu uplra,reue-
Hbr u3MepeHrifl Wt, r? [19], npauer'sHaqenrs ltTi peAyUupoBa,,rHcb B Hauy
cHcTeMy c noMoxlbro $ur. 3. Heo6xo4ruo orMerrarb, uro xa,rlz6poBorrHbre Kpfl-
BbIe' rocTpoeHHbte oTAe,'IbHo no 3Be3AaM Ap n no HopN,ra,rlbHbrM, coB[aAaIOT
B npeAe,'rax ouru6or, u rro3ToMy Adrrfl OnpeAe,'teHr4fl Mo a !,anauefiutelr 6u,rn
ACllO,rIb3oBaHbI KplzBble, noCTpOeHHbre nO Ter\{ Ir ApyrIIM 3Be3AaM BrlrecTe. B 22-nt
cron6qe ra6n. I coAepxarcfl cpeAHlle sHaqeHr.rfl-Mr, onpege,,reHHbre no rper\l
JII'IHI'IflM, c,rleAyloulfiii cro,r6eu coAepxIzT BepoflrHbre oTHocr{Te,'rbr]ble o[IrI6KI.I
sroro cpeAHero.

rt4v

2

I

@ur. I l. llpulrep xa,rH6ponov-
Hbrx KprrBbrx I"1fl onpe.(e,'reHuf
M,, no sxrura,reuruoii rxupuHe
no.qopo.lHrrx nlruuii
9epnue r(pyxKrr - EopnlaJr,Hbre 3Bc3-
glr, 6e"lne - treKyrrpHbre. Eonsmue
3HaqKI{ cOOTBeTCTBynT 3HaqeHXtM Arq
3Be3A, y Koropbrx Affotrig onPeAe-

rqercr c ouu6xot"t LMo<0tt16,

cpeAHHe - c 0?6<LMa<tttl 2

trna"lrre-c LllIo>lt?2
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Sur. 12. Vqactox AHarpaMMbl - /
lepuunPyHra - Pecce.na A"rq
Ap-snea4

flapaMerpbl ncxoAsofi rraBnoii nocre- 0

,qoBarerbHocrlt B3rrbl u3 [29J, napa-
r{eTpbr Art \r, IV u III xlaccoe cse-

"no,o.r, - Hs [ao]. o6ogHaqeuuq re /
xe, rrro na $ur. 8-10

IIpu nocrpoeHuH AHarpar{rvrbr leprrJilnpyura - 
PecceJla Ailfl*3Be3A Ap

fiCrro;'rb3oBSHbI CleKTpar'IbHbI; KJIaCCbI H Mu, olpeAe,TeI{Hble HaN{l{. Ec,'Iu cnex-

TpaJIbHbrii KJIaCC 3Be3A conpeAe/'\fl,[cfl no re,'lII]o I{ xe.rle3y' To npII noCTpoeH]IH

guarpatulrst yqLITbtBaJIOCb, rITO 1) n o6,racru cneKTpa,IIbHL,IX K,IIaCCOB pallblXe

B9,5 TOUHOCTb OnpeAe,TeHI,Ifl CneKTpad{bHOlO K,'IaCCa rIO fe,'Ii'lFO Bbl[Ie' r{eM IIO

*"r"ry, a B 06,'rac;H no3xe ,{0,0 uao6opor; 2) rorrHocrb onpeAe,'IeHx, Sp (Fe I)

" 
Sp (n" II) nprarrrepuo oAr{}raKoBa B cneK-rpaJrbH_ofi o6,'IacrLI Ao A5, a no3xe

ro.rHoirt Sp (Fe II) nuxe, qel\{ roqHocrb Sp (Fe I)'
tr4CnO,roayeuafl CI,ICTeMa a6coflIOTlIblX Be"IIUql,lH Ue,I[KON'I OCHOBaHa Ha TpH-

rOHO[,{eTpHqeCKHx napa,l,IIaKcax. A,rq 3Be3A, CIIeKTpa,llbHble K,rIaCCbI KOTOpbIX

nO3Xe A5, UCnOnr3OBaJII,ICb Mr, Onpege,leHHble TO,IIbKO Ha OCHOBaHI{}i TpIlrO-

HOMeTpr4r{eCKL{x napaJLIaKCOB. flo.nyueHurui yUaCrox ALIarp aMI\{bI npeACTaBJIeH

ua Sur. 12. llpw paccMorpeHlrl4 ero MoxHo orMerllrb cJIeAyIoxUe oco6eHHo-

cTri B pac[peAeJIeHItI{ 3Be3A nO AIIalpaMMe.
1)'Iler<y,rapHbre 3Be3Abr B cpeAHeM flpqe HOpMaJrbHbIx 3Be3A r,rIaBHOfi

IOc,rIeAOBaTe,,IbHOCTl4 TOIO )Ke C[eKTpaJIbHOlO K,lIaCCa H paCnOJIO)KeHbI B O6r'Ia-

crr.{ 3Be3A III 
- 

IV x,raccor cBerI.IN{ocTIa. 3nes4ut Si u Mn Aaxe e111e flprIe.

2) 3sesAH c neKyJrflpHbrMl{ JIr.rHI{rrMLI Mn JIoKa,lII.I3oBaHbI B oIIeHb Ma,'Iol?

o6r'I3crl{ ALIatpaMMbI SP 
- Mr.

3) Ap-snea4br no rroJroxeHr4ro Ha Ar.rarpaMN{e MOXHO pa3Ae;lr1rb Ha nBe

floc,'reAoBareJrbHocrr.r: flepBafl [ocJIeAoBare,rlbHocTb, Koropyo o6pasyrcr.3Be3AbI
c neKyJlflpHbrMrr ,rr.rHn.fiMir Mn r Si, uAer noA 60,'Iblx-IIM yr:rIgM K r,'iaBHoli nocd'le'

AoBare,rrbgocrg or crleKrpa,rbHoro KJIacca B7 
- 

B8 Ao A0 
- 

A2 u nepecera,-

eT JILIHT.TH K,ltaccoB cBeTLIN;oCTH III, IV u V,,qoXoAr noqrl'{ Ao I{CxoAHoIt r,'IaBHofi

IOC,IIeAOBaTer'IbHOCTLI; BTOpafl, BKJIIOqaTXIafl 3Be3AbI C neKy,lflpHblNllLTl'llll'IfMl{
Cr, Sr 11 peAKLrX 3e\,te,'tb, HAeT napaJLIe,'lbHO T,IIaBHOII nOC,'leAoBaTeJIbHOcTlI

oT KJraCCa Bg AO F0, npuueu 3Be3AbI, o6pa3yloulue ee, paCloJIOxelIbI B o6JIaCTI'I

3Be3A IV 
- 

V x,raccoB cBerltMocrIz.
Tunu nery,'IflpHocreii, paCCMarpLrBaeMbIe 3AeCb, onpeAeJIeHbI KaqeCTBeH-

HO, It B AaJIbHeIiIxeM npeAnO,'IaIaeTCf pa3pa6oTKa ir OlpeAe,'IeHHe KOII']rIeCTBeH-

Hbrx XapaKTepI{CTI.IK neKyJIflpHOCT[. BepoflrHo, 3TO C,'IerKa II3MeHHT KOHTypbI

O6.nacretl 4Harpair.luu, 3aH[MaeN,tbtx 3Be3AaMI'I Toli :ailLl ]ltroi4 neKyr'IfpHocTI{'
.HO B O6XIeNl KapTr{Ha AO,',IXHa coxpaHlzrbcr.

O nponcxox1eHl{u Ap-sresl

IIO SCeN{ npexHAM IIpeACTaB,'IeHLIflM O IIpOHCxoxAeHI4Ii Ap-3Be3A CqLITaeT-

Cq, IITO 3TI,I 3BC3AbI 3ABCPIXI,IJII{ CTAAI,Irc IPABI,ITAII{OHHOTO CXATI,Ifl U I{,1[ Y}KC
npouJrl,I cTaALIlo KpacHblx rIraHToB L BepHyJIIicb K IJIaBHOH nOCAeAOBaTe"Ib-
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HocTa [31], rlu flB,riflIorcfl KoN'lIloHeHTauu gnoliuoti cucreN{br r.I 3Bo,rtoqltoH}t-pyror or maeHoii roc!'reAoBareJrbHocrr.r. flpuuerr BropHqHafl xolrnoHeura Ap_
3Be3AbI' ru6pocue qacrb [rac_c-b_r Ha noBepxHocrl r,,laenofi xounoueHTbr, rpeBpa-
ra,rlacb B 6e,'roro Kapil:ala [32, 33]. B't341 o6cyx,1aercfl psA cyulecrBeHHbrx
I\,rotrIeHToB, nporHBopeqau{ux o6euu gTulr rurore3al\r.
- Moxuo, oAHaKo' npeAno,roxilrb eule uAHy rlrnor..y o npoxcxor{AeHll,
Ap-eres4. 3ro npelno,'roxeHr.re 3aK.rrrcqaerco u" roa,, vro'Ap-sne3Ar,r BCe eue
HaxoAflTCfl B CTaAyIr4 |paBI{TaUUOHHOTO CXaTI{q, T. e 3TO MO,'IOAbre 3Be3AbI,
Koropbre o6paeonanucs r13 BeiqecrBa, o6orauleuHoro Tflxe,rrbrlrH 3r€[reHTZ_
NIIr (Hg, Fe u r. a.). iloqru BCe Ap-aaeegsr HNreror 6o,rrurue rrarHr.rrHbreno,rs. MoxHo npeAnoJroxHTb, rrro oHH o6pasona;rucb [p]r c)Karlrr{ nepBur{-
Holo I\la|HI.ITH0ro no,'Ir, cyqecTBoBaBrxero B nporo3Be34uol,t o6,raxe. B'cxlt-
N'lalou{e}rcfl o6laxe l\'rarHlrrHoe norle o6pasyer Ha ero noBepxHocru cnoeo6pa:-
Hyto .o6o,rovKy, Koropafl 3aAepxuBaer HOHHsOBaHHbTe aroNrbr (nlropoxeHuocrt
lo,ra), a TaK KaK TflXe,'lIbre 3d'IeMeHTL,i e O6[relr-ro ]Ioilri3vrorcfl ;rerue, .Ielr re,ruft
I'I BoAopoI' ro arrrocSepa o6pasyrouefica saesllr o6orarqaercfl rfl)Ke,qbrxrr.r 3,rre-
NeHTaNIIT. 3runt 4o Hexoropofi cTeIIeHII rtroxHo o5rsculrrl le$r.rqur re,,irrfl r{ u3-6ltrox )K€r'r€33 e arrtlocQepax 3Be3A Ap.B no,,rb3v:ror? rilnore3[,r N.roxHo nplt-
BecTa c,rreAyroxllie AoBoAbr.

l) B uo,ro4rrx Ap-:aesAax pe,'rHKToBoe IrarHlirr{oe ro,[e, ycg.r]rrBrxeecfl
npl.l cN{arHu, eu{e He yc[e,Io 3aryxHyrb, r{ nororry He rpe6yercfl NrexaHr.r3N,roB
A,rlfl ero leHepaqxll I{ noAAepxauuq. Tor Qaxr, uro NrarHflrHbre fro,rfl 3Haqu-
re,rruorl clI.rIbI cyrqecrBylor B ocHoBHOXI rO,'trXo n A-:ee:1ax, xroxHo, Bepofr-
ito, o6t,xcHarb re\'r, qro A,rfl paHHr4x 6o,lee r,raccnBHbrx 3Be3A cxarr.re npoIlc-
xoAIIT OqeHt 6rrcrpo H, ecJr[ B rpaBurnpyroqe]r o6.laxe BNlopoxeHHOCrb no,.ts
HeAocTaroqHa' ro,le Nloxer He cxarbcfl BNIecre co :ees4oii, H o;fHoBpexreHHo
He Bo3HLIxrrer neKyJlflplrocTL, xul,rilqecKoro cocTaBa. B c;r1,vae Ne 6o.ree nogA_
HIIX 3Be3/'l Bpex{fl c)KaTLIfl CTO,rIb Be.'iHKO, rlTO IIO,'te, BO3}IOXHO, npocTo 3aTyxaeT.

2) crarucrrqecxue coo6paxelrrrr rre nporuBopeqar arcii'runorar". Ap-
3Be3Abr r.rNrelor Nraccbr, npHr{eprro paBrrbre 2-3 rraccarr co.'rnua [341. Bpenia
c)l{arufl 3Be3Abr raxofi r{accbr 106-107 ,rer [3b]. Ec.,ru l,qecrh, r{ro }rarHurHbre
IIOr'Ifl Bbl3blBaloT 3a\,leA.rIeHUe CX{aTrjfl, TO gTO BpeNrf eu1e yBe,'rHqlrrCa, Bpelra
xH3HIr A-3seEr B craAr.rt,t rraBHoii noc.lerloeare"lbHocrrr l0r-l0o .rer. c,rerlo-
Bare"rrbHo, oTHoureHl{e uucla Ap-aBe:tA K o6u1elr1, qr.rc.[.v 3Be3A B arori cnex_
rpa,rruor? o6,racru Ao,rrxHo 6rrro npuNrepHo paalro 0;01_0,10. Ap_saesgar
cocTaB,rrflror 0,15 or BCex 3Be3A s:rort o6nacir, a 3Be3Abr c neKv.nflpHbrlrfi
rraHuflrrr{ Mn u Si - 0,05 [i41.

3) Ap-snesaLr.xMeror B cpeAHeN{ 6o,ree,asrne cKopocrr, BpalreHrfl (o sin l),qeM HopMa,'rrur,re [36]; 3To Moxer 6rrrr ssrseaHo, Bo-nepBbrx, TeN,r, qro 3Be3Aa
Tepfler ceo_ri Yr,'roeori uorvrest ilprr B3alr\,ro4eftcrourr lraiurrrHoro [o,rrfl c nep-
BLir{HttNI 06,'Iat<ol,r, }I, Bo-BTOpbtx, TeM, r{TO 3Be3Aa eUIe He cxa.Iacb.

B norrr,sy roro, r{To Ap--seesgrr flBdrflrorcfl \Io,,IoAbl\,Ili u HaxoAflTCf B cra-
AI]I] rpaBliraIrI'IoHHoro cxarHfl, \'Io]Ker cBIlAereJ'IbcrBoBarb c,rleAyrcuee.

1) Tar< KaK 3Be3Abt c anoN{a,rrbrrbr\,rlr,'r}rHlrflnru Mn rr Si uaxoAqrcr,raa'rl,ue
or IrcxoAHori rnaeuori nocreAoBare,qblrocru, qerr 3Be3Abr Aplrrilx rtrrroB [eKy-
r'IflpHOCTtl, TO OHU AO,'rXHbr 6srru 6o,ryee N{oJ'roAbrMrl .3ro ue nporuBopeqrlr Ha-
6,rrcAeHuqr,r. Bospacr Si u Si - ).,4200 3Be3A, onpeAe.rerrrrnrri no nprlHaA,rrer.K-
HOCT}I K CKOTIJ.IeHHffM, IIpuNIepIIo 107 ner, Bo3paCT Eu - Cr- Sr-, Sr.seeaA
npuN'replro 10* [37].

2_) B Ap-snes.qax ua6,rloAaercs 6o.rruroe Koa-rLIH€crBo pa3,'rurrHr,rx il3l!,re-
tteulafi, KaK neptroAriqecKux, 'raK n rippef\'.rrflprrbrx lriair,reueuur2e L,r, iuatHurHofo
IIOI'Ifl, }IHTCIICI]BIIOCTiI ,'1TIUTIfi, CBCTIIMOCTI{, qNCrA), III{C}OTCfl CBUACTC,qbCTBA
o MexaHr.tqecxux No,re6arruflx n t{crer{eHuu Beu{ecrBa [38, 39]. Bo:lrox<rro, uto
3Ta flB,,reHlifl orpaxalor uel,croiiurrBocrb c)Karlfl 3Be3Abr.

3ta rlrnore3a BCTpeqaer IreKoropbre rp\rArrocrlr n o6rqcHeHlur ceoflcrs
Ap-snes4. Bce nexl',rrpHocrrr HeBo3\rolnHo' b6r,ncur,rl B tlpeAno"[oiKeHrir{ o
IIpocroM cr{aruu H3 BeulecrBa, o6orauleurrofo rfll.rieJ'rbrNul 3.rtex,terrraNrir. Bepo-
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T a6nuua 4
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21 Per
5ti Ari
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A' 
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A0,2
A1 ,U
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0,30
0 ,52
0,40
0,60
0 ,30
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0,45
0,31
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0 ,20

0, 52

0,48
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0,62
0, 20

0,25
0_ti0

17 ComA
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r-iR 4816

'f Vir N

HR 4854
e UMa
d: CVN

78 Vir
il Dra
rt BooA

1 UMi
p CrB
r CrB
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4; FIer

52 I ler
IIR 6326

HR 70oB

112 LIer
'10 Aql
21 Aql
4 cyg

HR 7575
73 Dra

T Equ

A1,3
A2,0
A3,4
Ai,2
Al,a

89,5
A0,0
A1,8
A1,U
A0,2
A7,U
F0,l)
89,3
A0,0
A1,r)
A2,1
A5, U

A0, r)
A0,3
A2,0
AU,I)
ts5,n

42,7
AJ, D

+0,32
0,40
0 ,57
0,90
0,47
0,32
0 ,15
0,40
0,20
0,56
1 ,00
0 ,1r0

0 ,25
0,40
0, r0
0,32
0u0
0,d3
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o tt7
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043
0, 20

0 ,18
0 ,1r0

HR 8216

CG And

B Tau

1 Cet
FIR 1242

1 Gem
s Ctrla
2 IIya
I Leo
i UIla
0 UMa

1 Crv
q Vir
0 Vir
1 Boo

llR 578r)

{3 Ser

0 iler
P oph
cr Lyr
z Cep

29 \'ul
6 Del
q Peg

A2 il
B9,5

A7,0
\, (l

A3,6
A1,0
A0,1

F1.r)
A1,0
A3, ()

A().:]

A1,4
FT,L)

B8,0
Al-r,2
A5, (i

89, r)

A0,0
89,9
89, e

A3,0
A1,8

+0,82
0 ,50

0 ,1r0
0,28
0,54
0,21
0,18
0,50
0,40
0,30
0 ,65
0 .40
0,25
0,15

0,25
o 

'1+2
0 ,50
0,30
0,50
0,32
0,43
0,45

flTHo, B Ap-snesgax cyu,ecTByeT KaKori-ro MexaHr.i3M pa3Br.iTufl neK),.rrflpHocTri,.
cBfl3aHHblfi, BO3MOXITO, C MarH[THbtM IOJIeM U yC,'tOBtlflMU pOXAeHIlfl 3Be3Abl.
Moxso npeAnoJloxnTb, r{To creneHb IreKyr'IEpFrocrfl 3aBHcr4T or npoAoJ'ti{ruTe,'rb-
HocTu AeiicrBHfl 3Toro MexaHr43Ma, T. e. or BpeMeHE )Ku3Hr.r 3Be3Abr. B eronr
c,'Iyqae 6o.nee craptle u3 Ap-3Be3,q Ao,l)KHbr o6raAarb 6ontururrrr.r nexyJ'rflpHo-
cTflMI,l, rlTo u lla6,'IloAaeTcfl B Cr 

- Eu - Sr- a Sr-ase3Aax.
B sax,'IrcqeHrie Heo6xoAr.irlro orMerr{Tb, qro BCe 3Tr.r coo6paiKeHurr rpe6ytor

6o.nee gera,rbrroro Ko,'ruqecrBeHHoro paccMorpeHr.rq.

3ax,rrcqeuue

Hauu 6rt,ra npoBeAeHa AByMeprrafl Ko,,tHqecrBerrHafl cnexTpaJbrrafl xr'rac-
cHQHKaur.ifl 56 Ap- u 28 Hopr,ra,,tbHbrx 3Be3A. Ha ee ocHoBe 6trn cne.lau BbrBoA
o AeQuuure re,rrvfl B arrr,rocQepax roprrlux neKy,.rflpHr,rx 3Be3A (Si- u Mn-[eKy-
naprrocrr) Il 06 u36bITKe xe,'Ie3a B 3BC3Aax c aHoN{a,'rbubrNrr.i /'rr.irulflN{u Si u Mn.
LeQrruur reJrufl orMer{a,'rca u paHee [6], oAuaxo npeAno,]rara,'rocb, qro oH Ha-
6,'trcAaercs ror'rbKo B Si - 1"4200 eseeaax, ro Ha[trrN,r rxe rrcc,rreAoBa]ljff\r, rpaK-
rrlqecKrl BCe ropqqrre Ap-snes,1tr (Si - 1,4200, Mn, Si, Si - Cr - Eu) uNreror
AeQrzuur reJrus, xorr 3Aecb, KoHequo, Toxe ecrb ru[rrr]Hbre 4",rn Ap-snes4
HcKr'rror{eHufl. BoglroxHo, qTo AeQr{rIt.rT tcJ'rrrfl B aTN,rocQepax 3Be3A Ap ceaaaH
c I436brrKoM )Ker're3a 1.r rlTo tro groMy npu3rraKy Ap-anea,4r,r \{or,r{Ho pa36urb
Ha ABe rpynnbr: B nepB)'ro Bxo,(flT Ap-snes4u c aHoNra!'rbilbrr\1lr .r'ilrH}IflMH Si
lr Mn, Bo BTopyo - 3BesAbr c ocraJrbrrbrMu runaNrrr neK.vJrflptrocreii.
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H,vxuo orMeraTb, qro 3Be3Abr pa3JluqHbrx rr.rrIoB [eKy,'IgpHocrrl 3aHI,rMaIor

AoBo,rrbHo 6o,rsurue o6nacru Ha ArarpaMr,re lep[urnpyHra - Peccera, HCKJI]o-
qeHue cocraBd'rfror Mn-snes4rr, JIoKa,IIH3oBaHHbre Ha se6onuuolt yqacrKe ALia-
rpaMNrbr. Bo3lroxuo, qro aro pa3flr{que cBfl3aHo c npuponofi Ap-snes4 Lr iloKa-
r'Ilr3auIIfl Mn-seeeA BbI3BaHa xecrKHMI,t yc,'IoBHflMI.I BO3HI4KHOBeHUX Mn-neXy-
,'rrpHocrn B or,'rrir{He or Apyrrrx runoB, Bo3MoxHo xe, pas6poc 3Be3A Apyrflx
Tr.inoB neK)ulflpr{ocrr{ Bbr3BaH HeroqHocrbro x,raccw$urauulr lto rllny rIeKy,'Iflp-
Hocru. A,[g euqcHeHrrfl 3Toro Bollpoca, oqeBHAHo, ueo6xoAut"to flpoBecrr.{ Kor'II{-
qecrBeHHoe onpeAer'IeHue (cTe[eHr] neKy,'IflpHocTu), r{To 6yAer c.qe,raHo B Aa,'Ib-
ueiinreu.

Moxer 6srrr,, uro o6orairlenHe amroc$ep snea4 Ap rrrlKed'rbrMr.r aJreMeHTaMH
(xe.rreso) u o6eAueuue JrerKrlMH (renuii) flpor.i3oril,'Io B pe3yJ'Ibrare MatHHrHoro
pa3Ae.rreHrrfl TflxeJ'rbrx sJreMeHToB, HoHH3aullfl KOTOpbTX IpOLiCXOAIIT OTHOCI-
TeJIbHo 6rrctpo, II noroMy prx r{oHbl 3a.q,epxrlBalorcf MarHI,ITHbtM noJIeM, B To
BpeMfl IiaK J'IerKrIe 3,rreMeHTr,I c BbICOKT.IMH noTeHllrla,'rantU nOe6yX4eHIZq CSO6OA-

Ho npoxoAflr Bo BHyrpeHurae o6racrr.i cxllN{aloqerlca 3Be3AbI. B ro;rray o6pa-
3oBaHriq nexy,'rspHocreii e Ap-sn$Aax fipu poxAeHuH toBopr{T u To, I{To no
crpyKrype aruoc$ep Ap-area4sr xar< 6yAro Mar'Io or,'Ifiqalorcff or HopMa,'It,HbIx
(o nocne4Heu, BepoflTHo, Mox<er cBuAerer'IbcrBoBarb coB[aAeHI4e 3aBI,IcI,tMo-

creii wr BoAopoAHbrx ttvuvit or caeruuoctr{).
Anrop Bbrpaxaer rny6oxyro 6,raroAapnocrr tr4. M. Konst,roBy 3a pyKoBoA-

crBo rrprr Bbrrro.rlHeHr.ru Aassoit pa6orlt *.
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JIoKAJII,I3AUI,Ifl fl AEP HEnPEPbIBHofr sMHCCHH
COJIHEHH bl X BCII[rl IIIE K

H. B. CrerreHKo

- ^|4_suepeH^o- 
no,'IoxeHHe_rnep HenpepbrBsoii euucclllr B cneKrpax 47 gcnsrulex. cHqrbrxc 1955 no 1960 r. ua 6CT KpsrlrCxoii acrpo$usuuecxoli o6cepnaropun. Hafi,reno, *o

B 60"'lbrnliHcrBe c,'ryqaeB HenpepbrBHafl gMHccHq BcnbrttreK B03Hr.rKaer B Apyrrix y3,'rax
BcIIblxlKIl, qelHugetiqaraq 3Muccnq, Hecoana.qeHr.re rleHTpoB nenpepsrnriori sMltccHg
c ueHTpaMI-I cBeqeHI'1fl,rHHlrtl srtgsaHo B ocHoBHoM He BeprHKa,'rbnoii crpirriQuxaqueii y:,roo,
a pa3AeJIeHHeM I.{x B lop.l{3oHTa,'IbH.OI\{ HanpaB!'IeHHIl, T. e. B,4O,'Ib IrOBepXHOCTH Co,rsUa.

- fJpa c flenpepbrBHofi auuccueri Hr{ s brnoM c,'ryqae (no xpariHeli Mepe H3 AecrrH
xa6arcganrurzxca) - He coBnarli c uan6o,ree aKTHBHbrMl.i y3naMll BclibrlreK c snuccileii
,'ruHufi He I u He II e npoexuur.r Ha ,{ficK.

flpe.4'noxeH c;relyrcqaii MexaHu3M B03Hr.rKHoBeHrrr HenpepbrBHoir slruccuu,q,rs
HeI{oroporo rl.'lna BcnblIrIeK: cTpyq IIr'Ia3Mbt, KoTopag.{BuraeTc, co cKopocrbr.o oKoro
100 xnlcerc u3 y3JIa Bcnbr[II(H, H3JIyqarcuero ,rnnefiqarur] cneKTp, Moxer nonacrb Ha
KaKoM-To paccrorlHl.Iu or BCnL'rrrIXH s 6o,'ree nJ'rorHbre c.tou aruocQepu (Qorocrlrepl') H rau
3aropMo3r.rrBcx._ flepeuocuuaa crpyefi aHepruq 181 l0e apeica2. cerc p.ocraroqHa Arr HarpeBa
yrracrKa QorocQepu Ao reMneparypt,r oKo.rro 6600-6700' K, npl xoropoit norBarr;rc,
ua6,rrcnaelroe HenpepbrBHoe H3J'ryqeHr.{e,

THE LOCATION OF THE CONTINUOUS E,\IISSION REGIONS OF THE SOLAR
FJ.{R.PS, by. 1/. V. Steshenko.- The location ol the continuum emission in the spectra
of 47 flares observed with the torver solar telescope of the Crimean astrophysical obierva-
tory. is m.easured. It is found that in most cases the continuum emission'of-tlares appears
-in the other rc,gions of the flare than enrission ol lines. This difference in the posifibn oi
continuum and linear emission depends nrainly not on the difference in the lieight of the
emittingregiols, but on the horizontal division of these regions, i.e. along the solir suriace,

Neither of continuum errission regions 1of the l0 observed at Ieait) coincides g,ith
the most active regions of disk flares with He I and He II emission lines.
.. Tl,. following mechanism of the continuum emission appearance in some types of
flares is proposed: the plasma jet, lhich nror-es u.ith the veloiitv about 100 kmis6i from
the flare region, emitting the Iines, can hit tlie photosphere at some distance trom the
Ilare. .The kineiic energy of this jet -B' l0e erg/cm)- sec ii enough to increase the tenrpeia-
ture.of,the cert.ain part ol the photosphere up to 6600-6700' X,lfrat Ieads to the appeiran-
ce of the continuum ernission observed.

HenpepsrnHafl aMr{ccrrfl (n.a.) coJrHeqHbrx BcnbrrrreK cocpeAoroqeHa B Ma-
Jlblx ,Apax, pa3MepoM Bcelo B HecKo,'IbKo TbIcflrI KuJIoMeTpoB, 3aHI'lNlaIonIHx
IIr'rOUaAb, BO MHOrO pa3 MeHr,txyro, qeM nJrorrlaAb Bcnbr[rKa B Ho.Pacupe4e-
JreHfie lrHreHclrBHocrH H.3. rro cneKrpy BnepBbre u3MepHJr A. 6. CesepHbrir Il]
Aflq BcnbrmKri 27.VllI 1956 r. os raxxe HarrreJr o6qyro gHeprlrrc, ri3ryqaeMyro
eAr.rHHuefi noBepxHocrH BCrrb[rrKH B o6,'racrr.r H. g., npHMepHo paBHori /. tOc apel
lcu).cex. Eaxep I2l cocraBuJr crrncoK Bcex Bcnbr[reK, Ha6fl]oAaB[]Hxcfl
r 6e,ron cBere Ao 1958 r.; fis aHailusa 3rr.rx Ha6aroAeHuri oH HarueJ'r, r{ro BHAu-
MOCTb H. 3. cocraB,'rrer B cpeAHeM oKoJIO l0 UUU. MUUrap [3] uarue.,r Ansl1 scnutrrex, o6nagaaruux HelpepbrBHoil sMr.rcc[eft, uro nogBneHrle H. 3. coBrra-
Aaer c Haqad'rbHoft $asofi pagBryTufl, BcnbrruKrr H flpoAoJrxrrreJlbHocrb H3Ayqe-
HUs H.3. cocraBJrser 6orbue 15 uun. Cnerrpa.nlHoe pacnpeAe,'reHr{e H r{3Me-
HeHUe UeHrp - Kpaft A,'rf H. 3. BcnrrrrrreK TaKoe xe, KaK AJrs Qaxenoe . Bo ecex
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cayqaflx Ha6JIrcAaBUIaflcfl MI4UapOM H. 3. BCnbIIIIeK COBnaAaeT C IOJIOXeHHeM

MaKCr.rMyMa 3MI{CC}r[ BoAopcAHbrX JrvHI4it, a CBeqeHHe MeTaJL'IOB, 3a [ICKfllOqeHIIeM

Ca II, IIoflBJIflercfl npr.rMepHo ua 5 rltc. Kitr H!r>r<e.

HenpepueHrtfi cnerrp HeKoropblx sau6o,lee MoIIlHblx BcnblueK Moxer
Ha6nroaaircfl B rer{eHae AecflrKoB MI'IHyr. Tax, ao BCTIbITIKe 23.lII 1958 r.,
orMetreHHofi s6,rusu BocToqgoto nuu6a u no4po6Ho onHcaunoft Ba,nlAuafieponr
[4], u. s. 6Hna BI4AHa B reqeHr4e uaca. f.ny6uua o6pasoBatutt HenpepueHoft
gMrrccuu BCrIbrrrIeK onpeAe,'rfl,,Iact s [5] flo rIotJIoIqeHHIo 3MHCclll{ B Kpbltbfx
,ruHufi H n K Ca II. HaftAeuo, qro oIIrLIqeCxar rny6uua A,'Ifl pa3ublx BCIIIIIIeK
I'I Ux pa3IuqHblx y3JIoB 3aK,'ItoileHa B AoBoJIbHo IuHpoKHx npeAe,tax - npHMep-
Ho ol 0,04 Ao l. Kpunax cneKTpaJIbHorO pacfipeAeJleHgfl Ile6rtroqHoil Henpe-
puruofi 3MI4Cct{11 Bo BCIIbtIxKaX- (noc,re BblqttraHllfl SorocQepuoro ltalyUeuux)
r.rMeer MaKCHMyM oKo,'ro 4300 A.

O6qaq gHeprgfl, ti3,'IyqaeMafl ncnltUxoft S o6nacrfi He;IpepblBHoro cIIeK-
Tpa, cocraB,'rser l02e-10'o tpr, r. e. cpaBHI'IMa c H3,'IyqaeMofi BcnblmKoA B 3MHC-

cHoHHbIX JlUHl4g,X BT4AIIMOTO -YqaCTKa C[eKTpa, a B HeKoTOpbtX C.[yqafx Aaxe
npeBbruaer ee. Taxuu o6pasou, HenpepbtBHart sMuccufl llrpaer c)'urecrBeHHylo
poJrb B gHeprerflqecrou 6a,rasce BCIIbIITIKH.

Ilprlpo4a H. a. BCIIbrtrIeK, BeporrHo, Mo)Ker 6urt pas,rnqHoii II cyuecrBeH-
Ho 3aBI,tcer[, or $rzstruecKux ycJroBaft s caNaofi BCTIbIIIKe u or .rloKa,ltt3aul,ll,l
BcrrblurKlr rro Bbrcore e conHe,{uofi arlaocQepe. A. B. CenepHufi [6] noxasan,
qro H. 3. MoxeT flB,'rfrbcfl A,'Ir.{HHOBO,'IHOBbIM XBOCTOM TOpMOSHOIO H3ryqeHHrI
6ucrpux 3,'reKrpoHoB. 3. P. Mycre,rr [7] cquraer, '{ro ue6onruoe Bo3pacrauue
reMneparyprr QorocQepbr Moxer npI{BoAI4rb K Bo3pacraHI'IIo HerlpepblBHolo
u3JlyqeHuf. IIpu eront ocHoBHylo poJlb B O6paSOnaHuH H.3. Bo BcnbltxKax Ha

Aucxe 6y4yr rarpam orprruareJ'IbHbte I,IoHbI BoAopoAa. Meuse,'I [8] no.,iaraer,
qro nJlorHocrb B HeKoropbtx y3Jrax BCnbrnIKH, oco6euuo cBrl3aHHbtx c nere,'Ib-
HbrMI,t npoTy6epaHqauu, MoxeT HacTo,'IbKO BO3paCTLI, qTO OrITliqeCK&fl TO,'IIrl2

craHoBr.rrcrr Aocratoqnoii Ar'rf [oflBJIeHHrI HenpepblBHoro I'{3ayqeHtifl. o4uaxo
cneKTpa,'rbHue ria6nrcAeHus nere,'IbHbIx npory6epauu,eB Aaxe ro e:pltoitoft
$ase He [oKa3brBa]or raKoro spKoto HenpepblBHoro ?l3JIyqeHI'Ir, Koropoe Mor,'Io
6n sa6,rrcAarbcfl B rlpoeKrrrru Ha ALICK (ea ncr<noueHl4eM, BeposrHo, eAIzHCTBeH-

Horo cr'ryqar, orrucaHHoro a [9]).
3a heprao4 pa6oru 6auressoro coJrHer{Horo reJlecKofla Kptnulcxoft acrpo-

Quauuecxoft o6cepaaropuu c 1955 r. Ha HeM noJlyqeHbl cneKrporpaMMbl I\lHorrx
AecxrKoB BCIIbIIIIeK pa3JlrlqHoro 6anna. flpocrraorp 3TLtx crIeKTporpaMNI [oKa'
3a,'I, trro HecKo,'IbKo 6o,ree 50 BcnbrureK r{Melor rroJIocKH HenpepbtBHoii auucctiu.
B Hacroxuleft pa6ore cneKrporpan,tnasr 47 Bcnbr[reK c HenpepblBnoil evltccuefi,
u3 Koropbrx l0 scnrrnlex npoioHuue (cornacuo KaraJlora ,rl. C. ,rlesfluxoro Il0J),
ucnoJlb3oBaHbr AJIfl r.r3MepeHLIf nor'Io)KeHl{fl IIOJIOCOK H.3. IIO OTHOITIeHH}O K H3-
ayqeHrrlo BcrrburrKr,r B pa3,ruqHbrx Jrr,rHrrflx. B 6onruruHcTBe ca)'qaeB [or'IocKLI
HenpepblBnoft oruuccun He coBrraAalor c rIoJIoxeHI{eM BcttbIIrKH B fl.lpax nuuufi.
A,[q usuepeuuft [cnor'Ib3oBaHbI cneKTporpaMMbI, B Koropblx no,'IocKH H. 3.
u uso6paxeHl4fl y3r'IoB BCnbtuKH B ,'laHLIqx I,lMeloT AocraTor{Ho r{erKvro IpaHnUy
rro BbrcoTe cneKTpa.

Ha Qur. I npane4eu orrrerraroK qacrr.r crreKrporpaMMbr BCttbmIKH l8.VIII
1959 r. (yuacrxr.r no,'rocol( s o6nacru ot 1,4600 ao 1,3500 A, ua xoropoft orr{er-
euBo BrrAHa [oJIocKa H. 4., a raKxe BoAopoAHbIe ilHHt4r7 or H.. Ao Hro, .rII{HutI
H u K Ca II ll MHoror{Hcr'resuue c,ra6ue iluHt4v Mera,'IJIoB Ir Apyrfix sneuteuroe).
Cnexrp [oJryr{en Ha cneKrporpaQe c 3rreJre, no4po6Ho orucaHHoM e [11]. I4sMe-
peHr.re cneKTporpaMM npoBoArz,'rocr, cr'IeAyloquu o6paaou: HaxoAt{,'tocb pac'
croflHue lr.r. [egrpa Iror'IocKrl II.3. or pe3Koro Kpafl cneKTpa c o6eux cropoH
or us6pauHofl lluguu Ha raKoM paccroffHlzu or Hee, .Iro6rt B,'It.{rHlIe KpbtJIr,eB
6utno coBep[IeHHo rtcKJIlor{eHo, 3areM [oJIyrIeHHbte Be,'IfltIrIHbI vcpeAHttJrtICb.
Taxuna x<e o6pasolt u3Meprr'Iocb paccroflHl4e BcIIbItuKH o qeHmpe luHtlu lssrl
or roro xe Kpafl cneKTpa. Cwreureuue [oJIocKI4 H. a. orHoc[Ter'IbHo BCnbIIIIKI{
B UeHTpe ilr41rt4t4 L,l: ln.r. - /u"n, npll 3TOM OUU6Xa, C XOtOpOft [O"rIyqeHbI
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i ALl, ntta. xu
@ur. 2. Pacnpe4eneHue qucrla y3,'roB c nenpepnnHoii eiunccueii B saBucurlocru or I AI | -paccTogHHff noJrocKlr H. 3. oT Ir3,'tyqeHLu BcnL,rixKLr B ,'rnHHqx

a - paccrosHHeor HII K Ca II; 6 - orHo (uru Hr1, ecrH Ho uena6anga.racu); a - or H"; a- otcla-
6ux auuufi MeraJJoB; lxrpuxoBar JHHufl - B loNl qucJe AJr trporoHubtx BcnbIIxeK

BeJrr{qHHbr A/, n cpe4neM oKo,'Io 0,5 ruc. K.M, a MaKcHMaJlbHar omu6Ka He npe-
Bbrrrraer 1,3 tHc.rrr4. CMeqeHrrro no,'IocKr,I H.3. A/ K loty or IIoJIoIKeHI{fl BcIIblIr-
Kt4. B JLLIHLII/. [p[nr4caH 3HaK (rr,'IrcC>. B 6O,'IbrUr,rHCTBe CJIyqaeB CMeII{eHHe Ha lor
AJrrr Bcrrb[rreK roxHoro lroJryuapHf co.nnua u cMe[],eHHe Ha ceBep AJIfl BcnbIIreK
ceBepHoro noflyluapl,Iq coorBeTcrByer yAaJreHHIo or ueHrpa coJlHeqHoro AHCKa.
TonsxoAJrr BcnbrrxeK 14.IX 1957 r., 14.IX 1958 r. I{3.IV 1960 r. HanpaBJIeHLIe
cMerqeHl,Ifl oTHocraTeJrbHo ueHTpa Ar.rcKa HaAo npLIHHMaTb O6paTHbIM.

Pesy,rsraru r.r3MepeHr.ril cBeAeHbI B ra6Jlr{uy. B nepeltx cro.u6qax ra6JIHubI
nplrBeAeHbr AaHHbre o Bcflb[rrKax, B3flrbre as ll2l u [13], B croa6ue 9 yxaeaua
Jtll.Ht4fl., OTHOCI4TeJIbHO XOrOpOii H3MepeHO CMeXIeHr,re TO,IIOCKLI H. 3. 3HarIeHI.I0
<Met.> coorBercrBylor MHoroq[c,'IeHHbre c,'Ia6ble il:t.Hur pa3,'Iurlnblx aJIeMeHToB

r1il14 r.roHoB, cKoHqeHTprrpoBaHHbre B cr.rHeii u ynrrpaQlloJleroBoft 06JIacTflx
cneKrpa. B cror6qe 10 - cueqeHHe rloJrocKr.r H.3., ll - Honaep y3r'Ia Bc[bIIx-
xu, 12 - orHocuTe,rrbHblii Konrpacr [o,'IocK]I HenpepbtBHoft antuccutl (l - c.na-
6an, 2 - cpeAHeft HHreHCuBHoctu, 3 - oqeHb uHTeHcLIBHaq), l3 - ruupraua
rroJrocKr.r He[pepbrBHofl evnccuu, 14 - urupr.rHa y3JIa BCnbIITIKI{ B UeHrpe 4aHuofi
JU4H[414.

Kax sLAHo ri3 AaHHbrx npr.rBeAeHuofi ra6.ruusI, g 6o.nnruuitcrBe c,'IyqaeB
rroJIo)KeHUe [oJIocoK H. 3. BcnbrlrleK I4JIII )Ke Hx OTAeJIbHbIx y3JIOB He COSnAaAem

c auaccueft Bcex, B ToM quc,le r.I BoAopoAHbIx, JILIHHft. 3rn peay.nlTarbl Il3Me-
penuil corJracyrorcfl c Br,rBoAaMu A. E. Cenepuoro [14] o roM, qro HIITLI He cBs-
gannofi co BCnbIIxKaMrr HenpepbrBHofi an,taccull, BogHI,tKalouleft B aKTLIBHbtx
o6flacrsx, 6onlureii qacrbro He npoxoArr qepee Mecro Har.r6oJlb[Iero aMI{ccHoH-
Horo o6paqeHufl B sApax nvsuit H r K Ca II, Ho u Ap. B ro xe BpeMfl Haur
.(aHHbre pacxoArrcfl c AaurrbrMr4 Muruapa [3], nonyueHHbrMr,r I.rM [p]I KaqecrBeH-
HOM aHaJrlr3e I I scnHueK, r.rMeB[rHx HenpepbrBuuii cnextp

Ha $ur. 2, q. 
- z npl.rBeAeuo pacnpeAeJleHue quc,ra y3,'IoB c uenpeptteuoli

anarccueft B 3aBr.rcuMocl.r or ux paccroflHnn I Ll | (n npoer<ut4v Ha Ancx Coln'
rra) or ueHrpoB LI3JIyqeHhr BCIibtueK B flApax pa3JlllqHblx nvmuii.

3ru rucrorpaMMbl orqer,rl{Bo [oKa3brBaror, r{To BeJII]quuu Al B cpeAHeM
HecKo,'IbKo pa3flI,IrrHbr A.rrs .nr.rsnfi pa3Horo tuna. llo,rocKl,t H.3. HaxoAttrcf
6,ruxe K r[HI{qM H u K Ca II n H., tIeM r Ho I't c.na6utrt rl4HuqM MeTaJIJIoB'
Tax,6olrure IIoJroBrrHbI ygJIoB c H.3., AJII Koropblx A/ nsrlepeHo orHocl'lrer'Ib-
so H u K Ca II u H, (53 u 56% coorBercrBeuno), orcrorr or 3rl'{x ueHrpoB
.[Hueft,{arofi aMr.rccllrr MeHee qeM Ha 1,3 rltc. rca. B ro x<e BpeMr roabKo.q,'Ifl
oAnofi rperu y3JroB, rAe Al r.rsuepeHo orHoc[reJlsno H* u cna6ux lusuft me-
rar'rJroB, A/< 1,3 ratc. rcn.

Paccuorpeuue Ll, H3MepeHHbtx orHocIITeJIbHo pa3JILIqHbIx 6a,'lluepos-
cxux ,ruuuft, noKa3blBaer, KaK 3To BI,tAHo I.I3 AaHHblx ra6,ruUlt u Sur. 21 6, e,
qro qeM 6onee c,ra6afl, JtL1Hr1fl.6a.nlueporcKofi cepuu ucloJlb3yercr Ar'Ifl I43Me-

peHuft, TeM, KaK npaBLIJIo, MeHbIrIe noJlyqaeMoe A/. OaHaro Aaxe A,IIfl ,llulutil
Hro, Hru (ncnlrurxu Ne 31, 46) Ll He craHoBurcfl paBHbtM Hyato.
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<Drir. 3. Paccroruue tvre;{irv ueH-
rpaurr ,rnueiiqaroii H HenpepbrB-
Hoir euucuru I Al j xax $vHxquri
6a.r"r a rcn uuxuf

l-//+22+iJ+
ia,tt Scnuuxu

Ha rpur.3 nprree,leubr Be.rrrqrrHbr lt/ lB QyHKIrrirI 6atna BcnbttllKtt.3recr,
B3qrbl A/, lislreperrrrbre orHocr{TeJbHo H u K Ca II u;tu Ho, ec,'Iu cflel{Tp BCnbl[I-
KH He cHuN{arcfl B JriHIIfl\ IroHrr3oBarlFloro Ka.rL,[rlg. Huxaxofi 3aBIICIT\tocr]I
A/ or 6anta Bcrrbnur{rr rre o6uapvx(uBaercr. J

IJeconna4eurre \-3.rtoB cBertenrifl rreilpepbrBHoir rr .rurneriqatori gnttcctrl Bo
BcltbrluKax 6rr"{o ricno.rb3oBaHo Ha}lil ,uIf IIoIbtTKrl HariTrl BbrcOTHy}O CTpaTll-

Qrixaqurc 3rxx \r3.rroB e arrroc$epe Coluua. Ec.rrr ecnutr'tKa HaxoAtrrcr Ha

paccrofHxir p oT ueHTpa Arrc(a, a qe.rrb pacno.rroTKeHa no.{ vl.[oll a K HailpaB-
JIeHIllo, coeAr{HrroureNr\r BCIIbrruK}' c ueHTpo\r ATICXa Co.,rutla, To pa3Hocrb Bttcor

-Y3.TIOB BCNbITIII{II 61'ACT PANUA

\/; - -alr,, _ 
!f6^ir

f.{e p BbrpaxeHo B eAr.IHrrrla\ pa.Irr)'ca co.rrHeqHoro lucKa. Br,lqHc,teurtute TaK}lNI

o6pasorr (Bbrcorr,r> Alz r':,1oe c HerrpepbrBrrori 3lrr.rccueii orHocure"rtt,Ho \'3,'toB
BCIIbtrrrKrI, u3.x-vqalou{Hx B cooTBeTCTB}rrol]{tl"\ .rI1tHilflx, tIpHBeAeHbl e cro.{6ue
15 ra6,ruuur. flprr -\h > 0 y3eJ c H.3. HaxoAr{rcfl Bbrrre )/3JIa, Il3.'rYqarcurero
B JIIiHIIIi.

Ha Sur. 4 nprrae.u,enbi (Bbrcorbr) 
-y3,'IoB c H. 3. BCnbImeK orrlocrtreJlbHo

)'3noB cBeqeHur Ho rr.rrrr H-, (ec.,irr 3TILrlrHrrrr re cHrr\{a.1ricb, To orHocrITeJIbHo
H rr K Ca II) n SyHxuuu rporr3Be.{eHrifl p cos s", orpeAe,[fl]oqeto ro.rroirieHue
BcrrbnrrKrr Ha Aucr(e II oprleHTaurlrc u1e,'ur cneKTporpaQa. fpa$uli rcHo vl(a3bt-
Baer Ha 3aBr.icrzMocrb Bl,rqrrcr'reHHbr\ Ber'Ir1{rrn Alr or 3Har{eHufi p cos z, xortl
raxoii 3aBrrcr{Mocr[ He Ao.rr)KHo 6nrr. B ro x<e BpeMq rpaQux Stlr.5, [oKa3bl-
earcquii pacflpeAe,,'reHrre rr3MepeHHbrx 3Harreuufi Ll n Q1'nxqun p cos a, npaK-
TuqecKlr ue o6uapya<uBaer urrxarofi 3aBr.icuMocrrr MexAV 3TIMII Be.rttIqtIHaN{Ir.
Ec,ru 6rr cMerqeHrre ro,rrocoK A/ onpe4e,rfl,'rocb ro,'IL,Ko BbICorHoIi crpattl$uxa-
[rieii y3,'roB cBeqeHr]fl BCnbrIrrKH, To rrgNrepeHHble Be,'Ilrqlnsr A/ Ao,'txHbt 6btJlli
6u pacru nponopurioHa.rrbHo pocry p cos a. flocro"rr,xy raxoft 3aBuclil\tocru Her,
TO I\{O)KHO yBepeHItO 3aK"rI}Or{r4Tb, qTO B HeCOBnaAeHIIH nO.IOCOK H.3. C qeHTpa-

Iuri cBeqeHlrq ,'IHHlrrl BCrrbrrrIKrI 6onee cyrqecrBeHHylo poJlb, r{etll BeprIIKa"IIbHafl
crparuQuxaqHs, urpaer ropH3oHra,IlbHoe, T. e. BAoJIb noBepxHocrll CorHqa,
HecoBnaAelilie ]:3.rroB BCrrb[r]K[, orBercrBeHHbrx 3a HenpepbrBHylo 1l ill{Heiiqa-
TYIO 3MLICCALI.

K erreoAv o cyulecrBoBatfiLl pas,ruuuii a SlieHuecx[x yc,'IoBIIrlx coceAu]Ix
o6.lactefi BcrIbIrrIKLI He ro,'Ir,Ko B Bepr[Ka,'tbHoM, Ho 6o.tlure B ropn3oHTa,'lbuoM
HanpaBJleHr.rrr nputu,'Irr Lllsectra, Koneuraii u E,raxa [15, 16] , Ilcc"rteAys raK
Ha3brBaeMbrrl ulru V-eQQerr. OHu o6uapyxn.lt[, qro IlporrxeHHble KpL,IJIbff

Bo,{opoAHbrx nuu'ttit o6paayrcrca B Apyrrlx Mecrax, qetvl qApa .tltuuii, B cBfl3l'l
c rreNr r'ruHua npuo6peraer BuA, HecKo,'rbKo lranol'trHaroululi 6yxsy V. Hanpan-
r'IeHr.Ie uzru6a JTtHHH He 3aBIzcr'IT or Ilor'IoxeHufl BCIbITIIKH Ha AIICKe I{ opIIeH-
TalIHr.r uIeJrH crreKTporpaQa, rrogToruy eror eQQexr I4N'I He yAaJlocb o6rscsurl
To.rrbKo esrcoruoli crparu$uxaqueii QnaHuecKlrx yc,'toourt Bo Bcllbtuxax.

146



I4suepeunoe paccrofrrle flo,,tocoK H.3. or r4ep ,ryHtlli H La II I{ H. eo

Muorr.tx CJlyqaflx He CoB[aAaeT. 3To HeCoB[aAeHHe HeJIb3fl o6llclrurl pa3nl{'
qlieM B ycfloBl4fx Ha6,'IIOAeHHii, TaK KaK o6e,ruultu HaxoAflTCf psAoM, Ha 3IIICJIb'

Hbrx u Ha o6blqHbix clleKrporpaMMax oHll cHfTL,I 3a OAHy sKCno3H-UllIo' Ha Q-rar. 6

npr4BeAeHa pa3Hocrb Ll ins- srux ,'IL{HIlii B QyHKUT11 p cos 6g. Xorq lt c 6oflb-

txr{M paccesHlteM roqeK, HO BCe }Ke M0}KHO IIpOCJIeALiTb pOCr 3roli pa3HocTI{

c vBeJrr{rreH[eM o cos a. PaccerHue ror{eK B 3HarIIITeabHoii Mepe Bbl3BaHo otxu6-

;;; ;;;F*rh. Hu ocHoBaHuH pa3Hocreii Al srtqllcreHa pa3Hocrb_uIy6I4H

la*-iH.: fi Ci tl;, AaHHbre npHBeAeHbI ua Qur.7 r QyHnunII p cos a. Ha erou

rpa$uxe BI{AH6, qTo ec,'M pa3HoCTb rly6nn AJIfl y3,'IoB, H3JIyqa}oUlHx .rlgHlllt

fi Ci It Lr H., cyqecrByer, ro oHa ro,'lbKo B orleHb peAKI'Ix cayqaflx Aocruraer
3-4 "rstc. rctu.

2n

c;;'- t5

r'-i-F
0o

a

+

0 0,5 /,0

f c)s o:

@ur. 4. PasHocrb Bblcor MexAy uenTpaN{Il
ausefiqatoti LI HenpepblBHoti gultcclln g 3a-
Br.rcIiMocrI,I iot p cos tz, 

- no,'loxeuuq
Bcnbturxu Ha AucKe Ii opneHTauurl uleJIH

cnexrp orp aQa

Toqi<u - HenporoHHble' Kp€cruKH - nporoHHble

BCN bIUI X H

cyAurr,, qro cneKrpL,I Qororpa$upo-
Ba,'lucb rlpIt ,(oCTaToqrlo xOPoueM
KaqecrBe 11306pa)KeIIns Col urla. Pac'
cMorpeHlle cfleKrporpaNl]I tloKa3blBa'
er, qTo u B TeX C,Ilyqaqx, KotAa ul{'
pflll]ra nod'rocoK 6orbule 3-4 tt;c. rcu,
Kpag IIo,IocoK, xaK [paBHd'IO, AOCTa'

TOqHO pe3KlIe, I{TO yKa3blBaeT Ha

peaJIL,HOCTE, TaKux IUuplrH. 3ro nO'

3BO,'IflCT 3AKJI}OqHTb, IITO NPIIBCACH'

Hble pa3Mepbl y3,'IOB ll. 3. BCrlbIlUeK

sanurmeuH He 6oree qeu Ha 0,5-
1,0 rstc. rcn.

Helpepltsuaf 3Mttccufl . tlB,'IfIo-
xlaflcr iapaxreprroi.i oco6etiubcrrrc

t

.+ +

0 0,,3 0f 0f
p G-95&

Our. 5. Pacnpe4eleHue It3ItePeH-
srrx snaqeuuii I Al I xax 0\-HKqun
pcoscr
Toqrn - lenporoIlHbre, KpecruKll -
npoToHHbre BcnblIUxH
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ilng Bcex paccMoTpeHHbrx Bclbr[reK H3Mepe]Ia Ix14pllHa IIo,'IocoK HerlpepblB'

HOfi gMLIccLI]r.. Ha Qur. B AaHo pacflpeAeJleHlie qrc,ta nor-IocoK B 3aB]'lclll\'locTl{

oT r{x uupI,IHbI. EirecrseHuo, qTo pe3yJlbTarbl u3MepeHufi lxupllHbl ,,o'IoCoK

Dr." gcraxeHbl npexAe Bcelo.3a^cqeT pa3MblTufl H3o6paxelluft se\lHoti arx49-
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<Dur' 6. Paccrossue Mex.qy ueHrpaMg r.r3,'ryqeHr.rr anHrrfi H. u H ca II s Qynxuuu p cos cr

Qs'r. 7. Bulcorut y3JtoB cBetlenua H. ornocnrer'rbHo H Ca II B 3aBr.rcuMocrr.r or p cos @

6onsuruHcrsa MorrrHbrx H 3Haqr.rre,'IbHoro qficra Bcrrbr[reK cpeAHefi MourHocrr.r, H3-
JlyqaeTcg, KaK npaBr,rJro, ApyfI.IMH o6,lacrguu Bc[bI[IKrr, r{eM ,'Ir.IHefir{aTafl 3M[c-
cnr. rloflocKr.r HenpepbrBHofi aMr,rcct,tr.r Bcrrbr[reK HuKorAa He coBnaAaror c HaH-
6ONCC SOS6T'iKACHHbIMH O6,'IACTSMH BCIIbIIIIKI,I. TAX, H3 BCCX IO HA6TIOAABUI,IXCfl
ygJIoB (A.na ceuu BcrbrrueK), B Koropbrx Jtrr.HLlfl D, He I sa6,roAalacb B sMlrc-
CI{r HA AI,ICKC, HPI OAI4H HC COBTIA,I C IOJ'IOCKOfi H.3., A B TPCX I'I3 STHX BCNbIIICK
HeapepbrBuoit srvruccuu Boo6qe He 6br,'ro 3aMerHo. Bo ecnirxrxe na 4zcr<e l4.IX
1958 r. Ha6arcAaJrocb B oMuccurr MHoro tuuwfr, He I u JtrHufl, 1,4686 He II,
OTHOCflI{UCCg K ABYM flPKI.IM Y3,'IAM BCNbIIIKI. IIONOCXTI H. 3. TAKXC HC COBIIA-
JIH Hrr c o,4Hrt{ H3 3Tr{X y3d'IOB.

Kax yxe orMer{aJlocbB [15] u[16], Bo BCrrbrrrrKax c nporrxeHHbrMt4 KpbrJrbff.
MH BoAopolultx .nasufi ,Apo JIHHHT{ r.r3Jlyqaercfl Apyrofi qacrbro BcrrbutrKl{t
qeM ee Kpbr"rrbfl (V-e$$exr). Ilpocuorp crreKrporpaMM rroKa3ar'r, qro Bo Bcex
noAo6Hblx c,'ryqagx, ecd'IH ToJIbKo HMeIoTCfl IIo,'IocK[I H. g., oHrI coBflaAalor
c Kpbt,rbr\rr.r nwnufi,. Ha $xr. 9 Aasu orneqarKrr crreKrpotpaMM BoAopoAHbrx
nusuit BcribrueK, Ha Koropbrx xopouro BHAeH V-e$Qexr u 'nocieneuHnft 

riepexo4
KpblJIbeB .llrHr.rft B IOJIOCKy HerrpepbrBHofi gN{ucczu. vse,l scnL,ruKr.r, B KoropoM
cBeTr{Tc.fl rIeHTp JtL1Ht117, COeAUHfeTCf C y3JIOM Bcrrb[trKr], H3ryr{a}oquM Henpe-
punuufi cneKrp, nocpeAcrBoM Kpbr!'rbeB fivrHr4t4, o6pasonaHurri sa cuer aSSer-
Ta AoflIlJrepa. 9TO yKa3brBaeT Ha cyqecTBoBaHr]e MexAy y3JraMr.I BcnbruKH
HanpaBJreHHoro rroroKa aroMoB BoAopoAa. A. E. CeoepHtIi [17] noxasaJr, qro
BO BCIIbIIIKaX c IIJtr_p-oKHMr.I KpbrrrlbsMlr BoAopoAnbrx nuHuii cKopocrr{ aroMoB
Moryr-flpeBbrrr:arb 250 rculcerc. Taxafl. crpyfl rrJra3Mbr, noflaAa, B BepxHue c,,rotr
QorocQeprr, MoxerorAaBarb uM cBolo 3Heprurc, noBbrlrrafl reM caMbrM TeM[e-
parypy AaHHoro uecra $orocQepsr, qro H rrpr.rBeAer K floqB,'reHr.rrc Ng6uroqsoro
HenpepbtBHoro LT3JIYTIeH r.{ fl .

Ec,ru n.noruocit aroMoB BoAopoAa B crpye tLH: fie: 1013 cil,*z, vro
BecbNIa -xapaKTepHO AJIfl cllJlbHblx BcrltIIIeK, a cKopocTb CTpyE 0 CocTaB,rtfleT

f c1sd

<Dsr. 8. Pacnpe,qeleHue qucJra
noJrocoK uenpepnnuofi gMHccur
BCIIbIIIICX B 3ABI-ICIIMOCTI' OT 1-IX

Ixlrpl.rHbr

43 3,9 s65
bh;fus,K,

t18
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20
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<Dur. 10. Pacnpe;e,leurre uHreH-
cuBllocTu B CneKTpe noJrocKu
H. 3. BcnL,ruxu 18.VIII 1959 r.
(nnacruuxa Nb 3395) H B He-
npepbrBHoilr cneKrpe cocelHefo
yqacrKa Co,rnua
LUrpuxossnru JllHlIrrrE nor(a3aHo
pacnpcAcrcHlre TTHTeHcIIBHOCTil U3ry-
ceHu, qcpllot0 Te,Ta,qrs Tpex sHa-
leHnri telrneparypsl

+000 5000 6000 L,;

100 n.wlcerc, ro eAr{Hrrua rroBepxHocrr{ rori cpeAbr, B Koropoii ropN{o3r{TCrrcrpyfl,
no,'ryrrnT 3a eArrr{uqy BpeMelrr.i 3Heptl{]o

E : ns.u.En,

r,u,e EH - KuHeTrrqecKafl 3Heprlrrr KaxAoto aToMa crpyH. IIO4Crannn cloJa
npr.rHflTrrre BbrLile 3Har{eHr{fl, rroJryq}rN{ E = 8 .l0e estaicu,2. cer.. I4s6trroqHoe
r.r3ryrleHrre flAep HenpepsrsHoii sMHCcHr.r Bo BCirbr[rKax cocraBJlfler oKoJro
2.10e apelc.tt2.ceK, T. e. BoAopoAuafl crpyfl 3Heprerr.rqecKu Moxer o6ecnequrs
cBeqeHr{e HeIIpepbrBHofo crreKTpa BCnbr[rKI,L

Ha Slr. 10 noxaeau_o pacnpeAer'reHr4e 3Heptur.r B rroJrocKe Henpeptrouoit
eMtrccrilt BcnbrruKH lB.v_l_II ^i959 r. u pacrpeAeJreHHe 3Hepruu e cnexipe co,rH-
qa A.rifl Q : sin 0 : 0,55. 3Aecr xe [pr.rBeAeHo paclpeAeJreHue r.rr{reHcr.rBHocrx
H3JIyqeHItfl rlepHoro red'ra A,'tfl prAa reMnepaTyp.[o,rocNe u. a. sau6olee 6,rns-
Ko coorBercrB);er rerlrneparypa oKo,'ro 6600'K. HeNoropuft HeAocraroK Ha-
6.nrcAaeprofi gNIHCclrH a yrstpaSuo,,rere NrolKHo o6rscHurb reM, qro s erorl o6,ra-
crlr (3500-4000 A) ilHHtln nord'roirleHufl HacroJrbKo cryrrleHbr, qro r,rx KpbrJrbfl
Her436e}KHo _nepeKpbrBalorcr, yBeJrr.rqrrBar reM caMbrM onrliqecKyro rny6uuy
f,Apa H. s, Ecnz nprirrrrb t x 0,4 ans 1,3500 A, ro ero o6ecne'{[r Ha6,riloaa6-
MOe naAeHr4e IIHTeHCT4BHOCTH B riOJrOCKe H. 3. B yKa3aHHOM yrracTKe c[eKTpa.

Bno.nne ecrecrBeHHo, qro npeA,{araeurrft MexaHra3M Bog6yx<AeHaff He[pe-
plrnuoii 3Ml'tcct{I{ BcIIbtueK He rcKfl}oqaer oAHoBper\,reHHoto IroflBJreHr,Ifl Hefipe-
punuoli 3N{rrcctrr.i raKxe 3a. 

-c_qe] 
ropMo3Horo 14 3Jryr{eHHfl 6ucrpnx 3JreKrpoHoB,

KaK 3To 6uno noragauo s [6]. Bogtroxno, rITo B HeKoropbrx Bcnbt[IKax Herrpe-
pbIBHOe U3JIyqeHHe MOXeT BO3HLTKaTb r.r3-3a CXaTLIfl ll,'lasMbl, MeXaHH3M KOTO-
poro paccidorpeu Xaii4epou [181.

Aetop r{cKpeHne 6,raro4apeu A.
pa6orur.

Mari 1969 r.

6. CenepHoMy 3a ueHHoe o6cyxgeuue

Jlureparypa
A E CeBepHsrfi. I4se. Kpr,rucxort acrpocpua. o6c., 1958, 19,72.
U. B e c k e r. Z. Astrophys., 1958, 46, N 3, 168.
R. Ili ch ar d. Ann. Astrophys., 1959, 22, N 6, 887.
M. W a ld m e ier. Z. Astrophys., 1958, 46, N 2, 92.
4^.^H. K o B a rr r, H. B. Cr e ur e H K o. I,Iea. I(psrncxoir acrpoQue. o6c., 1963, J0,
200.
4 E. C e B e p H rr ii. Hss. Kpuucroii acrpoQus. o6c., 1960, 22, 62.3. P. I{ y c r e rr s. Trans. IAU, 1957, 9r 67 l.
D. H. M enzel. Publ. Astron. Soc. Pacific, 1961, 73, 194.
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8.

150



L
10.
u.

K. O Kiepenheuer, G'-Kuenzer' Z r\stroohvs'' 1958' 44' 138'
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Tor'r XLIII
KPbIMCKO}'I ACTPOOH3}It{ECKOI'I OECEPBATOPLIH

l97l r.

CPABHEHI4E OH3III{ECKHX YCJIOBIIfi
B TIPOTOHHbIX I,I HEIPOTOHHbIX BCTIbIIIIKAX

H. B. CrerrreHKo

cpannunarcrcr ony6nuxoaa,Hbre raHH[,re* o Qusuvec*xx ycaoBH.flx s l6 nporoHHbrxt't 54 uenporoHHrrx sciH.,-*.-cvrqaa?"arno'a" pa3,,rliqu, ue uali,euo Hlr r.{r oguofi usocHoBHr'rx xapaKrepxcr,x (n, Ti, N2) nporolu-ux BcnbrueK rro cpaBHeHHrO C He[poroH-sulru' conocraBrreHrre,.rr,plrH ,'rlrHHH Ho l,rn 142 scnrr.,ex gannrr'i,3, 3-), ua r(oropbrx
ll"XTJ;ri:,;;ff1#,.r:. nb*r.i,"r." *ut.iru.,r",* prs.rura,i ,,.*ay nporoHHbrNrr !r Henpo.

A CO,\IPARISON OF PHYSICAL CONDITIONS.I-N PROTON AND NON.PROTONFLARES, bv N. v. Steshenko.- i[.;;;iGbr. in pr.riiqrtitn-s;-.i;*- physicar conditionsin 16 protoi and 54 n-on-proton flares are compared. Neither of the main characteristics(n{ 7,, 'A/r) of proton f larbs is rounJ ti nru" e.j.ntiar aiiieienc.'in'c-omparison $.ith thoseof non-proton ones.
A comparison of Ho-rinervidth in 142 frares.(of importance 2+, 3, 3+), 57 out of *,hich

,i:?.:ri:T ftares, does*not shorv quaritalive'differencls b"tiveen'p"rtton and non_proton

B Il] 6unr'r paccMorpeHbr HeKoropbre creKTpaJrbHbre xap_aKrep]rcrr{K, npo-TOHHbrx H HenporoHHbrx Bcnbrruex (ui;ruuue Kpr,rJrbeB nunifr H HenpepbrBHorocneKrpa, xapaKrep noBeAeHr.rfl a6cop6uzoHuHx nur6pocor,-'yaro"r" Bo36yxAe-HUs nauufi MeraJr"roB' pacnpe4e,reH,e sHeprlrr.r B nonoixax uenpepuenoftaMrrccrru, ury6r.rHa sareraHrq' nAep Herpepoienot ;il;;;;t'; noKa3aHo, rrroTOJIbKO MOTIIHOCT' flpoqeccoB, a n-e oco6ue c[eKTpar,rb,bre rrp,SHaKrr onpeAe-JI'IOT PA3JII,IqUE MC,...Y NPOTOHHbIMII I-I HCTIPOTOHHbIMII BCNbIIIKAMI{.

^^_--5 
,r.rosrrreMy BpeMeHr.r onpeAelreHbi A;;;;;;;;; 1;;;r" A!,rn MHorlrrxCOTHCIIHbIX BCII'III]CK. TAX XAX SrN PA6OIU BbIIIO,'IHCHbI MHO.I{MH ABTOPAMI'c [pHMeHeHreM Da3,'ruqHoil uero4rxrl o6pa6or^, , ,nr"pnp"rrum Ha6nm-

{lIIIl i" Hx pe3yJ'rbrarbr He AoJrxHbr r.rMerb c,CreMarr4rrecxofi ou,6xn. flpe4-craBJlter IrHrepec' BocnoJIb3oBaBuucb 3Tt4MLt ,(aHHbrMr.r, cpaBHrrrb susa.le-cKxe ycJroBr.rfl B flporoHHbrx u He[poroHHbrx BclbruKax. Bssirpbl ocHoBHb,e 4aHHue o6 yc.noenxi'uo 
'u.n",rKax 

cBeAeHb, 
" ;:?#"$Hrepary-flpu cocraaJreHr.r{ ra6nurrsr yuri"urnoab rr3BecrHoe csoftcrso Bc[brrxeK _

Il^_"yl1"r, HeoAHopoAHocrs, nobroMy AaHHbre o 6rsrrec*r*-y..rorn"x [peA_
:l-1',1_11" AJrfl qerbrpex pa3J'rrrrHbrx no yc,roaaqlr o6racreft ecnbr,uex, i) 06aI-crr'r cBeqeHr'rfl Bo,(oDo.{a, 6) o1nacrw cseq"en,{s He I, n) oonua*'araqeHfifl He II,r) o6.uacru ceeqeHr" L{era,,IJIoB LI Hx LIoHoB, B ToM rII,IcJIe JILIHHft uo'r.rsoeaHHo-ro KaJIbITLIfl H u K. Haz6o.nee [oJIHbIe AaHHbre orHocqrcff x o6,ractu cBer{eHllflBOAopoAa Bo B.flb'rrKax. 3Aect [pr.rBoArrc, p$y,,Ibrarbt onpe.{er,Ie,fifl SJI.K-
:t?"I9I KoHueHrpa[Hr4 ne, enexrponuoii reuneparypr,t 7,, KorurqecrBo aro_MOB BOAOpoAa Ha BropoM 

_ypoBHe e cror6e ceqesueu',l cn2"',- Nz, norrraar"oaroMoB BoAopoAa ua 7 cuz Ns (a.na xouueHrpar{Hfl coorBercrByrorqHx aro-MoB nz u ns (a 1 cu\, a ra*xe r!-p6y.nenruarr cKopocrb ar u *texaau3M pac-rxrpeHr'rfl nus,uft, ,[,.[q ocraflruux-o6nacreft ecnHurL"-u rrorrrre npr.rBeAeHbr

t52
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6an,q Scnotwxu

@rzr. l. 3anncuuocrb g,,reKrpoHHoii xoHqeurpauuu (1g n") or 6an;ra BCnbrLrrKH

a - Ang o6racru cBcqeHuq BoAopoAa; 6- p,ta o6,ractu cBeqeHtrfl lciirparlHoro rcflur. TeMHbte Kpyx-
Ktr - HenporoHnbre BcnbruKH Ha AHcKe, cBerrbte - BcnbruKtr ga nulr6e. TeuHbrc rpcyrolLHHKH - npo-
rouutte! BcnbluKff Ha AHcKe, cBCTIble - BcnbtuKH ga ruu6e

AaHHr,re 06 nr, Tr, o; H M€X&Hr,r3Me paclxl.lpeHr,rfl JItIHr.rfi. CoorsercreyrcrllHe napa-
METPbI AJIfl KAXAOiI O6,'IACTIT BbIIPICbIBAJIHCb TOJIbKO TOIAA, XOTAA OHH ONPCACJIC-
HbI He KOCBeHHbTM MeTOAOM, a Ha OCHOBaHrrll aHaJrU3a 3MHCCUTI Jfil:fl.Ltil AaHHOTO
XIJMI{I{CCKOIO SJIEMCHTA AilV\ VOHA. B NPCgNOC"TCAHEM CTOJ'I6qC TA6J'IUUbI AAHbI
HeKOTOpbre AoIIOT'rHHTeJIbHbre AaHHbre, HanpHMep KOJIHqeCTBO aTOMOB Ka,'IbqUq
B oCHoBHOM cocrOflHHH N6, (Ha 1 Cn2), KOHIIeHTpaUr.rq aToMoB Bo,{opo,{a ng
(s llcug), onpeAeJreHHafl, l\lts o6racrn cBeqeHHfl MeraJrr'roB.

B ra6nuIIy BKJrror{eHbr pe3yJrbrarbr onpeAeJreHr.rs Slr3HqecxHx ycJ,roBr.rf,
TOJIbKo AIq KOHKpeTHbrx BCIILJIITIeK, HafiAeHHble Ha ocHOBaHrrH AaHHbIX Ha6IIO-

tON,

17

22*33
Ean,t Scnuwru

l+ o oILZZJJ
io,,tn Ecnuwru

@ur.2.3asuculrocm arexrpoHHolt reMneparypbl g o6racru cBeqenHq Bo,(opoAa or 6aJ'rJIa
BCNbIllIKU

O6ogHaqeuus re xe, qro Ha Sur. I

@ur. 3. 3asucuMocrr lg ly', s o1nacru cBeqeuus BoAopola o'r 1ailila BcnL,rtuxu

O6oenaceuus re xe, qro Ha $ur. I
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,{eHiIti HMeHHo SToii BcfiblxrK]i. B [oc,rleAHeNr cro,'I6ue ra6,{r4ubr rrpI,IBeAeHbr
ccbrJrKrI Ha crarbrr, rr3 Koropbrx 83frbr AaHHbre. B tex cJryqaflx, xor4a Qusrue-
CKIIC \IC,'IOBIIfl BO BCIIbIIIIKCI ONPCAEflfl,IIUCb OAHI,IM ABTOPOM I]Ifr P'IAA MOMCHTOB
B npOqeCCe pa3BIiTIIq BCIbIIIIKII, e Ta6,'IULIV BKr'IIOqeHbI AaHHbIe, OTHOCflU{IIeCS
K llrariclrMa!'1IbHoil sa3e pa3Brirrrfl BCIIbltxKtr B qer'IoM Lr,'tu ee ofipeAer'IeHHoro
ysna. B ra6nuul'He BK.rrcr{eHbr AaHHbre o re\rleparype, noJryqeHHbre Ha ocHo-
BaHlIlt H3N{epeHafl ull.ipIiH JIIIHLIiI, TaK Kari ceiiqac u3BecrHo, qro IrI[plIHbI ttuHwit
B oclloBIIoN{ onpeAe,'IflIorcfl He ren,'IoBbrilIil, a N{aKpocKo[uqecKllMH (z,ru <11,p-
6yleurHrnru>) AauxenurN,ru Bo BcrrbrirrKax.

conocras,'IeHr.re -pa3JIHrIHbrx AaHHbrx A.{f trporoHHbrx (cor,rracuo KaraJlory
"[I. C. ,lleeuqxoro t2]) , HerrporoHHbrx Bcflbnuer( [poBoAr]TCr Ha c,reAyroqux
rpaQuxax. Ha Qur. i noxasaua 3aBIiurr{ocrb 3r'reKrpoHuoii xosuerripaunu
or 6a"r,ra Bcrrb[rrKr.r A;rg o6,racu cBer{eHr.rq BoAopoAa (Qur. I , a) n o6nacrir
cBer{eHHs uefirpa.rsHoro re.rrHrr (Qur. 1,6). I^ls HeKoropbrx BcrrbrueK r.rMeerct
no 2-3 oflpeAe,'reHflfl, ne, BbltoilHeHHbrx pa3HbrMr{ aBTopaMr.r. flpu arou ua6.nrc-
AeHIlfl pa3HbIX aBTOpOB OTHOCfTCfl, KaK rrpaBlir'to, K pa3,'IUqHbtM y3r'IaM BCIIb[Jj-
KH, [o3To\,ry oHH BK,'rrcqeHbr r rpaQrzxrr KaK He3aBucaMbre AaHHbre 6ea ycpe4-
HeHIIti [O,'lyr{eHHblx gua.IeUtIii.

Ha Qur. 2 toxazasa 3aBucu\,rocr[, 3,'reKTpoHuoii reuneparypbr s o6,'racra
cBer{eHHfl BoAopoAa, or 6a,trta Bcflbriul(u, a Ha sur. ,j 

- sanr4cuuocrl lg y't/,

or 6a,r.rra BciIbrIrIKH TaKlKe Arr o6.rlacrrr cBer{eHr.rfl BoAopoAa.
Hu oiuuNs rpa(tur<on Qur. 1-3 He [oKa3brBaer pa:nuuuli 4na Quaruecxux

yc,roeltii B nporoHHbtx il rlenporoHHblx BcnbtuKax. llporouHtre Bcnb[uKr,r orr'Il1-
qaIoTCfl To.rlt'Ko illoulHoCTblo npoqecca, xapaKTepll3yelroii 6annolt BCrIb[uKtr.
A rarue Ba;.r{Hbte napaN{erpbr BCnbr[IeK, KaK 3JeKTpoHHafl rrJ'rorHocrb, gJIeK..
TpoHHaf relvlnepaT)'pa, Ko,'I[qecTBo aroNtoB BoAopoAa Ha BTopONr 3HepteTr.rqe-
cKolt )rpoBHe, oAtlHaKoBbr AJIfl trporouHbrx rl HenporoHHbtx Bcrrbrrrlex. Eo,ree
Tolo' 3,'IeKrpoHHaf I{o}lueHrpal{l'ifl 1I 3,'leKTpoHHas reMneparypa B o6,tacrt.t
cBeqeHrlfl BoAopoAa He 3aBrrcflT Aaxe or 6alna BCiIb[lIKr], npfi 3TOM T" UaXO-
AUTCfl B OAfiHAI{OBI,IX IIPEAE!,IAX A,'Ifl BCNI]Il]]EK Ha AHCKe I{ ,ruM6osuIx BCnI,I[IeK,
a nc B cpeAHeN{ 6o"ree qer,r Ha flopflAoK Hrrxe Ar'rfl nuNl6oebrx Bcnbr[reK.

Baxrsoii xapaKTeprrcruxoli BcnbrueK rB,lflercfl ABHxeHHe aroMoB, BeAy-
UIee K cHJIbrIoMy pacrlrttpeHuto 3MtiCCHoItHbtx .,rr{uuft r{ floflg,'reHrlto orreub rIpo-
Tflx{eHHbtx KpbrJIbeB. oluaxo AaHHr,te o nr}'p6y.reurHr,rx)) cKopocrflx Bo BcIIbrrIr-
Kax HacTo,.lbKo oTpblBoqHble ll }Ieo/f,HopoAHble, qTo IIeT Bo3MoxHoCTI,I [poBeCTIl

cpaBHeHrie npoToHHbrx r.i HerlpoToHHbrx
BCIIbrrrreK oTHocrrTeJrbHo 3Toto ilapa-
r\{eTpa.

trocraroquo xoporxr.rM KpHrepr.reN{
Ha,rlnr{r{fl AeuxeHuit Bo BcllbrrxKax flB-
r'IflIorcfl rr3MepeHHfl rxupHH flr.rHult Ho,
npoBoAuN,rbre Ha cneKTpoteJIr4ocKonax.
I4s [3] uauu nsr6paHbr rurlpr.rHbr JrriHrl*l
Ho p;ta BCrrbI[reK 6an,ros 2+, 3 u 3+
3a nepnoA c r{rc.rr.r 1957 no 4er<a6pl
1962 r. Ha SNr. 4 upaeeneuo pacrpeAe-
.rreHrre rlHC,'Ia BCIrbrueK pasuofi MouIHo-
crrr B 3aBr,rcr,rMocrn or ruupr,rHbl Ho. Kax
BrrAHo us rpaQuxoB, A!'Ir scnurueK 6an-
na 2- u 3 cyuecrBeHHoro pa3,'Iuriug

<Dur. 4. Pacupeleneane qucr'ra BcnbrueK pa3-
ruoii ltoulrrocra a 3aBr-rcHtrocrrl or rxnpHHbI
,,ttiullli Ho
a - BcnhrrrrKH 6atta 2-|i 6 - sclsrmxu 6aana 3:
a - BCtrbruKx 6ara 3+. Illrptrxoarofi troKa3arro Ko-
IHqecTBO npoToHHbIX BCflbIUeK
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B rxtrpuHe Ho a nporoHHbrx Li HerlporoHHblx BcrlbturKax Her, xorfl BCe )Ke uMeer-

cg Hb6o,roruoe npeo6,'ra1auue npoToHHblx BCnbiIUeK c 6o,rsuruuu lUupHHaMH

.lrr{Hrirr. Bce scnslull{t 6anta 3*, 3a I4cKJllolleHuen't oAHoli, A!'Ifl Koroplux H3Mepe-

Hbr rilupIIHbI Ho, oxa3arllcb nporoHHbIM[I.
B i4] npone4eno H3MepeHtre paccrolullii A/ uexAy y3,IIaMII Bctlbllul(fi'

rr3JrYqarcIqHMII uenpepueusift--H flI'{Hefiqarblft crleKTpbI, I.ilfl 10 nporonustx

,a 37 HenporoHHbtx BcrrbrueK. HafiAeso, qro AJItt 6o,lsurl.rHcrsa Bclbl[IeK Henpe-

pbrBHafl !*tnCC6 o6pasl'ercl B Apyrux MeCTax BCIIbIIIIKI'I' qelr ,ruHeftqarag

in r.arg. Pacnpe,4e.rreHlre Li3MepeHHbIx 3Haqervfi. Ll, a raKxe BblqIICJIeHHblx

(Bbrcol) AJrfl 
'Aep 

HelpepbrBHoft auuccur4, KaK 3rO BHAHO H3 Quf. 5 w 4141,
oArrr{aKOBO .IJIfl rIpOTOHHblx I1 HenpoToH}rblx BcrlbllxeK'

Taruu o6pas6nr, ue o6HapyxeHo KarrecrBeHHoto pa3,'Il,tqlzfl HI'I AJII{ oAHofi

I43 xapaKTepnCTLIK npOToHHbIX BcriblueK IIO CpaBHeHlIlO C He[IporogultUu. 3rU

EbTBOAbI HaXOATTTCfl B XOpOUeN{ COf.rracHI.{ c IOCJIeAHAMU AaHHbIMI{ O KOCMliqe-

cxgx ,lyuar [51, ro.tS,qgsror*H npr.r r.r3Mepenur.r a$SexToB or cna6ltx BCtlbI[IeK.

llafi I 969 r.
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AKAAEMHfl HAYK CCCP
H3BECTIdfi KPbIMCKOH ACTPOOIlSIlqECKOPI OECEPBATOPI,IH

Toru XLIII 1971 r.

O ABHXEHI,!flX ABYX AETAJIEff
B Y3JIAX XPOMOCOEPHbIX BCTIbITIIEK

M. E. Ornpt

[na c"ryuaea rpex xpolrocSepHbrx BCnbr[eK paccMarprrBaercq ABuxeHHe JIByx 1era.nefi
elHsofi scnlrureqHori BerBH rro cneKrporpaMMaM u oAHoBpeMeHHbrM Qltnrnalt, noryqeHHbIM
B ueHrpe,ruur.rrz Ho. IloxasaHo, qro qacro 

"'ryqeBbre cKopocru o6eux,(era,reit pasturanmcn
no BelxuquHe u Hdnpas/xeHuro. B c,ryuae Bcnbr[rKu-Bbrcryna 25.VII 1959 r..qnuxeuue o6enx
neranert, iro-B.xAr.rMoMy, r{Meer spaulamettHufi xapaxmep n xax 6yAro npoltcxoAllr no
cnupa.rrH, uo c pasuori cKopocrbro n,ra xaxloil Aeraru. Bo scnuuxe-ner,re 25.X 1960 r.,
1' roropofi Ha6,'rrcAaerc.fl BbrrqrHBaHue H floc!'reAyrcuee onycKaHr.]e B IIeJIoM, a raKxe oAHo-
BpeMeHHoe pacrexaHr.re MareplrH ug 6oaee lprori nepruuHbr, JryqeBbre cKopocru o6eux,qera-
nefi 6,rugxrl no Be,'rr{qHHe u HanpaB,'reHlto. B nepuo,l pa3ropaHIrfl H MaKCI.IMa,'IbHoii lpxocru
oHrr xax 6yAro Anuxyrcr xax eAlrHoe rreJroe, Ho nplr yracaHuu lrx ABr.rxeHlrr llecxorrbKo
pa3r'rilqarcrcrr. Bo ncnsrurxe 20.VII 1959 r., o6a qeHrpa xoroporl ue o6paaona.nu eAnuofi
nerJrr{ c HeKoropblM o6n{uM AenxeHHeM, !,ryqeBbre cKopocrfi o6eux Aera,refi oAuoii nersu
3Haqure"'lbHo pa3,,rfiqaroTcff .

Orueuaerct, tro cto)tcHafl KapmuHa 1auctcenuit, ua6tndaenan Bo BcnbrutKax, so3,uoJttHo,
o6gctoercua omHocume,zbHotnu deucreuunnu o6eux dematted A3,xa scnbuuKut a maKffe ilaKpo-
cronuqecru.tnu aHgmpeHHu.uu 1euclceuunuu a rcatttdoi dematu.

ON THE MOTIONS OF TWO DETAILS IN THE CHROMOSPHERIC FLARE KNOTS,
by M. B. Ogir.- Using spectrograms and Ho-filrns the motions ol two details of a flare
branch in three chrornospheric flares is considered. It is shoil''n that the radial velocities
of both details of a single flare knot olten differ in size and direction. In the flare of
25.VII.1959 the motion of both details seems to be rotational and probably spiral in form,
but the velocity of this spiral motion is diflerent lor each detail. In the loop llare of
25.X.1960 extension follorved by descent and the simultaneous spread ol the rr.ratter lrom
the brighl top were observed. The radial velocities of both details were rather similar.
In the stage oi Iading their motions becanre different. In the llare ol 20.VII.1959 both
centers didn't form a loop, and the radial velocities of both details rvere considerably
di lferen t.

It is pointed out that the complex picture of motions observed in llares, may be due
to respective motions oi boih details and macroscopic inner motions in each oi them.

B [1] narrln orMeqar'Iocb, r{To npa Ha6moAeHr.rqx y3r'roB Bc[brureK Ha JII,IM6e,
a TaKxe [pr.r Ha6JrroAeHr.rqx Bbr6pocoB qacTo oTr{eTJrr.rBo BrlAHo, qTo oHr.r cocToqT
[paKTuqecKr.r r.r3 AByx Aeraaefl. Kuuoperucrpau[q 3Thx ,rBJreHr.rft c lloMoxlb]o
Qu.nrrpa, [eHTpr.rpoBaHHoro Ha JIr]Hr.r]o Ho, [oKa3HBaer, qro KaxAarr H3 Aera-
neft HenpepbrBHo r{3MeHrrercrr no cBoeMy Br.rAy. OHr.r Moryr Heo,(HoBpeMeHHo
BbrTfllHBaTbcfl c pa3HbIMr.r cKopocTflMr,I B KapTr,IHHoft IIJIocKocTI,I, cJIVBaTbcff
Apyr c ApyroM, oAHa H3 AeraJreri Aaxe MoxeT lrcqe3Hyrb Ha HeKoropoe BpeMs.
flo cnexrpaM cr.rcreMarltqecKoe Ha,'rur{ue AByx KoMrroHeHT y3J'IoB BcrrbrueK Ha
nHM6e 6u.uo otnreqeHo A. E. Ceeepuuu [2] npa paccMorpeHurz oireHb 6o,rruroro
MaTepr{ana Ha6nroAeHHft.

Hntepecno paccMorperb H3MeHeHr.re flyqeBbrx cxopocreft B o6elrx AeraJrsx
B TCX CNYqAflX, AtrIg, KOTOPbIX ECTb CEPHS CIEKTPAJIbHbIX HA6JIIOACHI,Ift ],I OAHO.
BPCMCHHbIE KI,IHOCbCMKI,I, I{TO [O3BOT[T TYqIxE NOHflTb XAPAKTEP ABI-IXCHI,Tft
BHyrpH y3Jra BCnbruKV. c 3roft qe.rrbro r.r3 6oJrbrrroro qlrcfla c[eKTporpaMM,
gy_r{eHHblx Ha cfleKTporpaoe 6aureHHoro coJrHeqHoro TeJrecKorra Kpurr,rcrofi
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<Dur. l. Bn;1 ;1u1'x ,lera,reii B cneK,r.pax BClbrrxex

a- 25.VII 1{r5l) r. (xroucrrrar 4h36m;6h91m; oh.l jnrUir');6-:5.X l9tr0 r. (rrout,rr.rr,.ghb3nrr5:9h5i\tUf1;
r- 20.VII 1lr5a, r. (rrolrenrr,r 0h!5m; ohsoltrr; ihlgntuT'7 r rlrrrrrr Ho

acrpo$u3xrrecKort o6cepBaropxr.r, 6trl oroSparr pflA 3ue.-rbHbrx cnerirporpal\l\{
4,1fl Tpex xpoMoc$epHbtx BcnbruIer. fr,iln 3Ttrx ,{{e BclbrueK I{M€r'IIICb raK}I{e
KllHo$xrb\rr,r, norrryqeHHbrc rra xopouorparpe Kporivrcxoii o6cepBaroprrtr B ueHrpe
JruHuLl Ho. Iyuentre cKopocrr.r o[peAe,'Ifl,'rrrcb rro cN,Ieu{eHuro UeHTpa rf}KecTtr
KaxAoii AeraJrrr orr{ocr.rre,'rbHo Uerrrpa ,{rrurirr H.r. Ha $trr. I lrpe,[craBjreHo
HCCKOJIbKO OTIIEI{ATKOB BCIIbIIICK B O6.IACTII nIIIHUV Hq.

1. BcrrbrixKa rra ,'rr1 \{6e 25.VII 1959 r. Oua paccuarprrBa,xacb
A. B. CenepHbrrvr Lr A. H. Koearb B [3], a raKxe Ha\,rH B Il]. Ha Qur.2, a npeA-
cTaBr'reHbr 3apucoBK[I ee no ua6,rrcAeHr.rflN{ r{a xopoHorpaQe Aas HeKoTopl-,rx

25.W /959e.

E 
,r.r,ruor.

6
@nr. 2. 3apuconxu BCnbr[.reK

a - 25.YlI 1959 r.; 6 - 25.X 1960 ..; 6- 90.VII lg59 r. rlcf,roli )'xasaHo nf,HrIrfHoe noro,*eiize ulenr
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Qur.3. fpaQuxu Il3MeHeHI.i, r'I-vqeBbtx criopocreii leyx leraleii Bo scllturxax
a - 25.VII 1959 r.; 6 - 25.X 1960 r.;6 - 20.VII 1959 r. Tocxrr- I-, Acra.rL, riJrccrllr{Il - 9-t AcTa.lb

MON{eHTOB BpeMeHU. MoXHO BUAeTb, I{aK 1I3NIeHg,'lCfl CO BpelleHell BIIA KaXAOfi
ee AeraJrr4.

Ha Qur. 3, o npnee4eH xoA II3x,reHeHufl r'IyqeBbtx cKopocreii AJIr KaxAoft
AeraJrrr. Zs aroro rparluxa cJreA)er, rrro irvr{eBbIe cKopocrll nept.IoAIiqecKI,I
n3MeHflIoTCfl no BeJIHqHHe I4 HaIIpaB,'teHI4Io. B Hexotopr,le NIoN{eHTbI BpeMeHU
(4h56m-5h05n,, 5h56m-6h02* UT) r),rleBbre cKopocrr.r o6ertr Aera,reii AoBo.rrb-
Ho 6,'rr43Kr4 no BeJluqlrne H oAVHaKoBo HanpaB,resst. OAHaKo B ApYrt'te Mo\leHTbI
(6h41t^,9h22^ UI) ,iryueerre cKopoclu pa3,'Iuqalorcq ilo Be.ltiquHe 14 3HaKy.
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@ur. 4. Zsl{eueHue AnHHbr AByx .qera,reii
nrocKocTn

50 /th00n /0 t
BcnbrruKr.r-Bbrcryna 25.VII 1959 r. n xaprlrnuoii

+030IUt0

Ha $ur.4 noxasauo, KaK B 3To ,ne BpeMq H3MeHqJracb AJruHa o6eux Aera-
neft s xaptuuuoit rrr'rocKocrr.r. OrcoAa MoxHo onpeAe,'rr.rrb raHreHrrr.IaJlbHyro
cocraB,'rflroulyro cKopocru Aeranefi. B ra6nuu,e AJrfl prAa MoMeHToB BpeMeHI,I
npI.IBeAeHEI flyrleBbte It TaHreHuHa"rrbHbre cKopocTr4 xax,A,oil AeTaJru. !,auHue
ra6.ruutr rro3BoJrsror saftru noJrHylo cKopocrb o6enx Aera.neft.

IIpu crelrxe eroii BcrrbrruKu rqe,'rb pacnor'raraJracb noA yt,'IoM 4bo r xparc
co.ngqa, Ho paccrofHue ee or Kpar He Quxcr.ipona,rocl. 3ro, KoHer{Ho, BHocr.rr
SHarII'{Ter'IbHyIo Ao,'Irc HeoripeAer'IeHHocrfl B cpaBHeHHe cxopocreft o6eux Aeta-
.uefi. Ecnu flpeAfloJroxxrb, qro ureJrb BCe BpeMfl rlepeceKaaa oAHo rr ro )Ke Mecro
xaxAoft Aera,rrH BctrbnrrKrr, ro MoxHo nociponrs ipy6yro xaprlrHy rroJroxeHr{r
BeKTOpOB [pOCrpaHCTSerHOir CKOpOCTH XaxAOfi .(eraJrr] B Te MoMeHrbr, Koropbre
npr.rBeAeHbi s ra6nu(e.3ra xaprNua npeAcraBaeHa Ha Qur.5, a,6.l4z Hee sl{l-
HO, r{TO a) npocrpaHcrBeHHbre cKopocrrr o6eax 4era.neil B oAHtr r.r re xe MoMeH-
TbI BpeMeHIr..qacTo..cyulecrBeHHo pa3,'IflqarcTcfl IIo BeJl]Iqt{He H HanpaB,'IeHHIo;
6) Lnt oAHoft tz toii xre Aera,'IH loJIHafl cKopocrb crr.rrbHo rr3MeHsercs 11o BeJII-
qr.rHe B pa3Hoe BpeMfl; n) xponre roro, o6e AeraJrH Bparqalorcfl B oAHoM r.r roM

^o-"I,-9. Il^p,u6,rusure,'rbHoe no,'Io.)KeHue BeKTopoB npocTpaHcTBeuHoft cropocrH Bo BcnhrrrrKe25.VII 1959 r.
a -.1-a Aetaat ; 6 - 2.a geralu
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@ur. 6. tr'lgltetteuue IIo"rloxeHuq
BCnbrlIeqHbIx BblcrynoB orHocIl-
re,[r]Ho HopN'la,[1] K noBepxHocTu
Co,ruua

a- 25.\rll 195!i r.: 5-l-i.XlI
1960 r.i d ,1.\'ll 1!)61 r'

lzhJo^ so 2030 +0 t

xe Ha[paB,teHHL], Ho c pa:uoili cKopocrblo; B qacTHocrll' BTopar AeraJIb Bpa-

ulaercrl 6r,rcrpee, qeNI nepBaq.
Ha,ao ornaernto, rro-h. E. C"u"p"o,rvr u B' I' Xox'rosofi e [4] 6otn onucan

c,n1 uari Bpaurarer'rbHoro ABuN<elrHfl ocHoBaHIlfl 3P)'flrueHoro . 
ruorl'6^e1;1111

Zz.X tg+ti r. BosN,roxHo, taxou xapaKrep ABuxeHl{f rfiflIIrleH A'(fl nporvoe-

naHneB u BcllbrtrleK Ha.ruv6e.
'- Bo BcrrbruKe 25.VI,I lg59 r. Mbr Br1Ar.rNI, qro a6co,rrcrllble Be,'ILlquHbI cKopo-

creti xaxloii Aera.nu [3MeHfllorcfl co BpeMeHeM, T' e'' B^o3Moxl{o' ABuxeHrle

BeuecrBa s xaxAoii Aerar'IH npollcxoAur rro cnupa'll'I' OrpaxeutieM Bpaua'

Te,irbHofo .lBuxeHilfl y3d,ra BClb[xKH, no-Bu,U4MoMy, flB.[fercf ,1:f::Ai1":.T.::
Ko,le6aHlle BCelo BblcrYrla orHocHTe,'lbHo lloplv1aJILI K IIoBepx Hocrll \-oJl Hua

(Qrrr. 6, n). rax,e ;;;'";;r;;^;;;;;';;6r,oAa'orc' Bo BcnblrgKax ua 'ruu6e'
iia tpur'. 6 npe4cran,leHbl eure ABa flpuMepa None6auuit scnr'tueqHblx Bblcr]'-

noB oTHocllTe,'IbHO HOpMaJrH.

Irq rtexoropo,* ilo*"n"oB BpeNleHr 6ut'ru nocrpoeult. rpa$uY:11i:,ly?;
cru li, l" or fu (6urno B3flro HecKo,'rbKo BoAopoAttttx .nusuii iI uHorAa .rIHIIllfl tr

Ca"). B o,rHr{x'.nyur"i u.J'IUqHHa A},/1, colpaHrercfl noctoqtluofi' B Apylux
oHa 3aNrerHo HerrocTofHHa ($ur.7).3ro cBl4Aerer'IbcrByer o roM, qro BeJII'{quHbI

;F.*,t cxopocrefi r ux xoA co BpeN{eHeMr-o[peAe"IeHHble ',o 
ApyruM BoAopoA-

Hbr\r Jr'rHltrN{, cyxrec'rBeHHo pa3,'Iuqaorcq. OrcrcAa c"IeAyer' qTo B o'n'HLI MoNleH-

Tbr Bpe\,telul MaTepHfl e xaNAOIl AeTa,'IlI ABU)KeTCfl KaK eAnHOe ue"Ioe' a e AP)--

rue \rolreHTbl, Bo3MolKHO, rlpoucxoAflT KaKUe-To BHyTpeHI{lie ABH)KeHlItl'

2. Bcnuuxa 25.i tboo'r. Cor,rac,o NuuoQunlrurl' e JluHtlll Ho ata

BCrtblrxKa npeACTaB,,rflra co6oii 1STJIIO, n XOIOpOil nocreneHHo CQOpltupona'racr

6o,tee rpxar BepxylxKa. Il: see 3areN{ rlporcxoArzJlo pacreKaHue Yil:!^I,' :l::,:
o6errr Bereeii 

'ner,rH, HO OCO6enno HHTellcliBHO BAO,rIb CeBepl]oll BeTBll

(*t. qrr.' 2,6) ' cner<rpbl noflyrla.,I,Cb npu rpex pa3Hbr'\ rl^o.,IolKel{Hrx ul'e',,,r

(orr,teueurt ua Qur. 2) - npunepllo Ha prJ"'o"*'ox 7'103' 13'103 :n20'103 rcu

o" ,apuo. Bonirue Bceto CneKTpotpatvr^,I .TH.C*TCf Ko BTopoN{Y [o,'Io)Kel{l]tO

xle,rr, x,reub,,,e u."'Jli;;t;;ri'. Ha Sur' 3,6 npelcraBJ'IeHb, rpaQuxtt

LI3N,reHeHtrfl ,ilyqeBbtx cNopocreii g 'o6eux 
Aera,'lflx BctlbllrlKll Ar'If BToporo II

"p"ri".o 
non'oxenuri qe,reit. Moxuo BuAerb, qTo 'rllrqeBafl cKopocrb o6eux

Aera,reri npH BTOpOM no,,rolr{eHuri qe,,rH cliaqa;ra 6lr,ra oTpuuaTe,'Ibttofi, aarent

"ra.na 
prnroil Hvnn, a floroM cTa,rra no,{oxure,lrsofi, HenpepblBHo Bo3pacTatl'

B cpeduerr xoA irsreneHufl ryqeBbrx cxopocrefi Arq o6eHx Aera;reii npl{NlepHo

oaunrnou. oAgaNo 4n" uropoi, AeTaJrrr na6,rrcAarorc,fl 3HaquTe,'IbHble oTKr'IOHe-

Hilfi or cpeAHeto, oco6esHo Har{uHafl c \{oN'leHTa 6h58tr1 U7' Kax suAuo lrs

$ur. 2,6', o,6e qacr[ ceBepHoft sereu nerJl]i, Koropble paHbule 6stnt'i c'rurst'

B 3To BpeMr 3Harllirer'IbHo or"lllqalorcr Apyr or Apvra no IIx BI'IAY B uelrrpe

1 1 II:n. Kprrucxoii o6cepuar., r. XLIII 161
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.rI[IHHrr Ho. OrcrcAa C,'IeAyeTr qro ua6.lrcAaeMble or6r'lolteHllf ,ryuenoii CKopO-

cTu oT cpeAHelo, BepoflTHo, pea,'lbHbl.
Tperle [o,ro)KeHrle I]Ie,'II{ npaKTrrqecKH coorBercrBoBa,'Io BeplxllHe Iler,'ll'I.

Ha CneXrpOtpaMMaX, nor'IyqeHHblX I]pll 3TOM IO,'IOXeIIHH I]le.[l'i' B OCHOBHOI\I

6H.na sHAHa io,rtxo oAHa AeTa,'lb. fpaQux, IocrpoeHHblii nO Hecxo,rlt,Kl{llt TOq-

KaM, rroKa3brBaeT, r{ro npuMepHo c th50n, (JT noto>xuTe.llbHatl JlyqeBatl cKo-

pocTb 3Aecb Bo3pacTa,la, Ho TeM[ pocTa cKopocTl{ B 3TOM C,lyqae Me]IblIe' qeM

A,'If BTOpOTO nO,'tOx<eHI,tfl Iqe,'Iu. TaxOe pa3JIHqUe ,lyrIeBblx CNOpoCreft Ha pa3-

Hbrx BbrcoTax cooTBeTCTByeT npeACTaB,rleHUlO O pacTeKaHHH l\laTepliu li3 Bep-

IIIUHbI neT,'IH BAO,lb ee BeTBU C Bo3pacTarcUeli cKopocrblo'
C re.{eHLIeN{ BpetlIeHII BCf IIeT,rtq B qe,'IOM BL,ITgll{Ba,'laCb HaA ,'II'IM6oNI CO

cKopocrblo [pL]MepHo 150 rcnlcerc B KaprllHHoii l,rocNocrti. AocrursyB MaKcII-

Ma,'rbHoii Bbraorbt 32.104 /{llt [pHN{epHo B 6h54"' UT, osa Har{ala onycKaTbcfl

K ,'rHM6y. 3,qecs ult, [o-BHAuMol\{)r, cra,rlKuBaeMCrI c Ha,'IuqHeM Bblrflll]BaHuq
H nocJIeAYIoUero o[ycKaHllfl BeUeCTBa [eTr'Iu B U€,'IOM H OAHOBpeI\'leHHblM pacTe'

xaHr4eM MaTeprir.I Li3 6o!'lee flpKoii BepIxl'IHbI BAOJ'Ib BeTBI'l IIeT,'lll.
Pacclrorperilre BHAa Bcnr,utrKrl B Har{arbHbre MoMe}{Tbt ee pa3Blir}Ifl, KolAa

dlyqeBble cKopocrll 6lt,ru orpuqare.rlbHblN'lH, IIOKa3blBaer, rlro' BIIAU\'lO, B 3TO

BpeMfl ,IlyqeBax CKOpOCTb OTpax{a,rla BblTflll{BaHLie neTJIH B Ue,rIOM. KaX ettAHO

LI3 0Ut. 2,6, r,eptstuHa IIeT,'tu, BbtTflll4Bagcb, CMeUIaJIaCb TaKXe B HanpaBJIeHHlI

K Ha6.qrcrare,rrc. 3arer,r oKo.[o Mo]teHTa 6h50'' U7, ro-BHAuNIoMy, c)'u1eclBeH-

HbtM cTaJo v>Ne pacTeKaHIIe MaTepTll u3 Bepuullbl IIeTJ'lu BHrl3 BIo.]t, ee Be'I-

Beii, qTo tt o6r.,flCuqer nOflB,rIeHIIe.nyqeBOIi CKOpOCTII rtO.lOxIITe.r]bllolo
3IIAKA.

I4urepecuo, qro xol Lr3N{etrerrrrfl itvr{eBbrx cKopocreti B o6eIIx Aera,ntlx IlpIl-
MepHO OAuHaKOB. 3ro, AO:uOXI{O, CBtlIeTe.rlbCTByeT O TOI\'1, qTO BO BCIIbllIIiaX

THIIa IteT"rItt, KoTOpbIe B Ue.'Iotll BbtTfllt.tBatoTCfl. uilll Oil)'CKaloTCff, O6e , era"lu
MotyT ABuraTbcf npriN,tepHo o,nHllaKOBO KaK eAHIlOe UeJoe' B C"ttl'u3g ,rt;
Bcnbtuxlt xo;f A2'i)" c l, (Qur.8), onpele"tenuuii no HeKoropbllvl BoJ.opo.lrlbtM

JIIIHUflM A",Ifl pfAa MOMeHTOB BpeNIeHU, IIOKa3blBaeT, qTO .:1,1fl 6O.lluirrltCrSa
MOMeHTOB Al,/1, ugMeHfeTcfl OrreHb Nta,'ro. 3ro trOx<er CBfiAeTe.IIbCTBOBaTb 06
OTCyTCTBI.IH 3at\{eTHbtx BHyTpeHHxx AeuxeHuii B KaxAoli ,I,era.rlu 3roli BCnbI[I-
KH. OAltaKo B HeKoropble MoNIeHrbl BpeMeHLi B nepuoA-yraCaHtlfl BCnbllliKI'I

BeJII{rIuHa AIih saNlerHo or,'Iuqaercfl A"Ilfl pa3Hblx ,rHHHu, T' e'' Bo3MoxHo,
IIOfB,'IflIOTCf 3HAIII,ITEJIbHbIE BHYTPCHHUC AB14)KCHUff .

3. Bcnuurxa 20.VII 1959 r. Ilo-nu1ur,ror,ry, nor'ryqeuHbre ctlel{rpbl orHo-

csrcfl K AByM BCnLItxKaM (A U 6), noSUuKlul4M IIpHMepHo B 9AHOIU u TONI >re

uecre (ctt. $rir. 2, e) . O6e BCIIbll-ul(u Cocros,'I11 II3 .[,Byx rl.eFlrpoB. B c.[V'{ae
nepBoii u3 HuX npOuCxOAH,tO 3aMeTHOe BbtTfltUBaHlIe rcxHoli BeTBU B HanpaB-

JIeHHII K ceBepHoMy ueHrpy' B xosue BCnbIUKI'I cra"Io BUAH0 l{eKoropoe vA"lH-

HeHHe -V CeBepHoro y3,'Ia. cleKrpofpaNlNlbl 6u,lu no,'tyueHbI B roT tleplloA' KorAa

BcrrbnllKa yx<e )IraCa,Ia. K coNa"rleHuto, He 6bLlO OTMer{ellO, KaKOii..1i3 AByX

UeHrpoB ntntrurxu @ororpaQupoBa"I1cfl. Bo3ttoxuo, 3ro 6bI.1 rcxHblii UeHrp'
IlNleSrxrir 66,rluryrO apXOCrt U 6O.lsruue ABH)KeHLlfl, COl,']aCHO Qu"'tlilty, nO"uy-
rIeHHoMy IIa KopoHorpa$e. Ha Qur. 3, 6 BlIA[lo, qro ,Iyr]eBble CKopocTII o6e[x
Aera;,teti y3,Ia BCnbitxKtr B Teqet]ue ltexoTopolo BpeMeHIl tl3N'reHfl.Il1'lcb AOBoilbHo

CJIOXHbTNT O6pa3OM, e O6n1e\a B npoTHBono,'IoxHblx HaIlpaB,'IeHUtlx.

Bropan BC;1brluxa COCTOflJIa HS ABYX IIe6OJlbluljX, HO AOBOr'lbHO flpK1{X

LI KOMIIaKTHbTX UeHTpOB. CyA, nO BuAV C[eKTpOB, U{e,]b nepecexa,ta cpasl'o6a
UeHTpa. KO.lUqeCrnO TOr{eK Ha rpaQnIie Qur. 3,6 A,'lfl 3TOIi BCIIbIIIIK}I HeBeJ'II'IKO,

oAHaxo co3Aaercfl Bller{ar,'leHlIe' r{To o6e AeTa,'uI oAHoBpeMeHHo Ko'Ile6'lllorcff
no .[yqy 3peHHfl To K Ha6,']rcAare,'Irc, To oT Hefo, IlplrqeM, BoiMo>KIIo, 3To Ko"le-

6aHue nepr.ioAHqeCxoe. XoA I43MeHeHIlfl A)"ffu c fu e c,ryuae 3T[x AByx BCI]bIiIIeK'

nOCTpoeHHbrfi 4;ra HeCKO,'lbt{I{x MOMeHToB BpeMe}lu, npuMepHo oAuHaKoB AJIrI

O6eux.qeTa,,refi, u 3HarleHufl A),/1" A"nq pa3Hblx l, ue Oqeul CU"IIbHo l\'IeHflloTcfl

nO CneKrpy (Sur. 9), r. e., Bo3MoxHo, BHyrpeHHIIe oTllocure,'lbllble ABlleHu)Kfl
3AeCb He OqeIIb Ber'llIKlI.
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Taxllnl o6paaorrr, Ll3 paccMorpeHHr pflAa cneKTporpat\M A"rrfl orucauHbrx
BCIIbI[eK NIOXHO CAe"rlaTb 3aK,'lrcr{eHtle, r{TO r{acTo o6e leralu eAuHoto y3/'ta
BctlbllxKLI XapaKrepI'I3yIoTCfl pa3,'IliqHblNl ABaxeHtleM rIo ,lyqy 3peHLIf . Cxopo-
cTII IiX MOryT OTJIL{rIaTbCfl rro HanpaB"IIeHUrO Iz Be,'rHr{HHe; npaBAa, guaqxte,rtHtrii
BKr-IaA B 3TO pa3,'1Hr{Ue MOxeT BHeCTLI TO, rlTo Iqe.IIb CneKTpOrpaQa nepeceKa,la
o6e Aera,ru Ha pa3,larlHbrx BbtcoTax Ha.I KpaeM. B clyuae BCIIbuIKH-BLrcryna
25.VII 1959 r. ABHxeHHe BexrecrBa o6errx Aera.reli uuesr Bpauare.rir,Hrrfi xapar-
Tep rr, Bo3N{oxHo, npoucxo.qur no cnHpa,lu c pasuoli cKopocrbro ,q"lx xaxlofi
AETAJI II.

B c,,ry,uae BCnbrrxKH-rrernu 25.X 1960 r., xapaKrepu3yrclleiicr BbrrflrHBa-
HI{eM U nOCiIeAyrOlqr4M OnYCKaHI{eN'l B ile,qONI, a TaKxe o.lHoBpeMeHHbrM pacTe-
xanller\,r Marepliu LI3 6oaee apxofi BepurlHbt, ABHxeHlrff o6eux Aera,reii xax
6yAro ne oqeHb cu,-rbrro pa3,rl[qarcrcq. B ocHoBHo]\,r oHI.t;lBux{yrcfl r{aK eAHHoe
Ue,loe. flpanla, v)Ke flplr yracaHuH BCrb[1]Krr rrarlreqarorcfl HeKoropbre pa3"rrH-
r{Hf B cKopocrflx o6eux Aera,Iefi.

flepnaa Ir3 BcrrbrueK 20.VII 1959 r. cocrofl"rra ri3 rByx ueHrpoB. Bernu,
BbrrffruBarou{r{ecr H3 HHx, ycTpeMrr"lucb Ipyr r( Ip-vf)', oco6errHo cu.rrbHo pa3-
BHJacb loxHafl BeTBb. OAHaxo eAuuori rreT,rrtl c HexoTopbrM o6uulr ABu)Ke-
Hl.ietvr B 3ToN,r c.lyqae He o6pasoBa.:rocb, rr 3Aecb rtur ga6"rio,taeM 3HaqilTe.rbHbre
pa3r'trrriufl B cKopocTflx o6eux lera.reii oluou ug nereeir. Bo nropoii H3 3Tlix
BclbrrueK Ha6,'rroAaercfl npuN{epHo oJ.HoBpeN{eHrroe xo.re6aHue o6oux ueHrpoB
no Jvqy 3peHHfl. Boauoxtro, B sroN{ c"1\'qae, Kar{ ri Bo BCnbrruKe 25.VII 1959 r.,
H3MeHerrlre 3HaKa ,lyuenoft cxopocru c IIaMeqarculu\,rcfl Her{oropbrM nepuo.roM
flB,'rfleTcfl OTpaxerrHeM BpauaTe.xbHofo fBuX{eHrifl .

)'Ne rrecxo.rlbKo 3Trrx npuMepoB BCrrbrueK ga "rrru6e noKa3brBalor, qro
MorVT Ha6.uoAarbcfl pa3Hbre c"[\'qarl 83au['rHbrx ,lnuNeuuri o6errx Aera,reti
B y3"1e Bcllbrrxr(u.

PaHee Ilptl H3yI{eHulI cfieKrpoB BCI1bl111eK (rranptlrrep, e pa6orax A. 6. Ce-
BepHoro u A. H. I(oea"nr [3], 3. A. Ivproneuxo u P. tr4. Kocruxa [5]) yxe or-
Mer{alocb, tITo Bo BCnL,I[IKaX npoucxo.]flT cJloxHbte JBU}I{eiluf Beu{ecTBa.

flpuneleunarii eAecl Mareplla"r lro ua6",rrcAeHfiq\,r .irlrl,r6oBbrx BcnbrureK I(at(
B KapTurrHoti nlocxocrH, TaK u tto cnetiTpar'Ibr]brNr JarrrrbrNl rror{a3brBaeT, qro
3HaqHTe.rlbHttt"t ex"Ia.I B 3TH ABuXeHHfl BHOCTIT OTHOCtiTeJbrJbte ;ltsUxelil{f ABYX
,(era.refi ejIIIHoro y3.rla BC[bnrIKH. Ha,'Iuque 3rr.rx,rlByx reTa"rreri, paz.luuue a ux
noBeAeHrrr, a TaK)Ke u3N{eHeHue trBrrxeHLIfl xa>xloii leTa.ru, Bo3N,roxHo, cBfl-
3aHo co crpoeHl,te\,I u H3MeueHIIeNI N,tafHIITHofo Ito.rlfl e o6"tacru )'3.ra BCnbtrxliu.
Kporre oTHocrrre.rrbHbrx ABr{}Kerruii Asvx rera,reii, xax 6t,:1ro flporJcxo;rffT eure
fl MaKpocKotrHqecKI{e BHyTpeHHUe ftsa,,xeHurr Beu{ecTBa e Kaxloii AeTa"rrIL
Bce sN,recre 3To lr N'roxeT Aarb c.lox(Hvro I{apTuH\r ,qerr>xeuuir B xa>x,loNr }'3xe
BCIIbIIUKII .

flprHour' 6.raro.qapuocrb aKa.{e\rux1' A. B. CenepuoNr\' 3a o6cvx.leHue
pa6orbr, a rarixe H. f. CrapoBoli 3a no\rollr, e oQoprrreurrr pHCvHr(oB.

,[lair 1969 r.
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AKAAEMLlfl HAYK CCCP
II 3 BE CTLlfl KP bIMCKOI,I ACTPOAII 3IIT{ECKOi:I ODC E PBATOPII II

Tou XLIII 1971 r'

CBf3b ABI4XEHI4f xPoMOCoEPHr,lx BCnblIIEK
I'l BbIEPOCOB C I{AIHI'ITHtl}1 nOJIEM

M. 6. OruPs

Paccuarpunaercr.4Bu?t<eHr.re BCrrL,rueqHr,rx crpyii u nereJb orHocure,rhHo ttalHllrHoro
no,rq. fIoxasaHO, qro cyqecTByer recHoe coorBercrBile r1exilly HanpaB,'IeHHeNI 3Tolo JBllxe-
Hua u HanpaB,reHLrel,r nonepeuHorl cocraB,rrrloilIeii uarsuruolo no,rg. 3ro coorBercrByer
Br,rBoAaM pa6or [6, 41. BounneuaaHue BcnbuueqHoti uamepuu xa6,tn0aemcn rnotoxo moeda,
rcoe0a smony cnoco6cnagem nonepeqHoe t7one.

O6pasoeauue v3,rroB BCrrbir.ueK 
'r 

BbrrrruBaHlre u3 Hlrx flpKux crpyu B IIeoAuHal{oBble
MOIUeHTbI BpeMeHU, BO3I'lOiIiHO, CBq3aHO C TeI{, qTO MaIHUTHOe nO,le B o6,raCtU y3,'IOB BCnbl-

ureK TaKxe Il3lieHflcrcfl Heo.lHoBpeMeHHO.
Ha6,rrcAa,rocl IIecr(o!'rr,Ko cayqaeB, KorLa BbLmfleuquHue Bcr,btlueqHoll N'larepuu JyqIxe

COOTBeTCTByeT HaIIpaB,rleHrlrc nonCpCqHOfO noflfl, 3apefHCTpl.ipOBallHoro 3HaqllTe!-IL,HO

noajce scntttrxu. 3rir lB,'reHIie conocraBa'Iferc, c rel\I, qro no,'Io)KeHue o6,lacreii axTllBHocru
a6cop6uuounlrx str6pocoa raKxe qacro,rryquc coorBercrByer no,'IIo, Koropoe rorB_llrc,
3Aecr, qepe3 oAuu H,{u raxe qepe3 HecKO,rbKo luei\. Arcmueur.tcnto eaL1pocoB }to){em sado,tzo
npedwecnoooamb notrcteHun not.tl LL.?LL gzo tt3il.eH€HLLto. Ha gtol't ocHoBaHHI'I;1e'[?erc,] npef-
no,IoxeHHe o TOM, ltTO BbltnfieUBAHUe \CnWUeqUOil ilamepLLu lloJ{elll 6aLmu o1ycloaPHo pa3-
Bumue,il e o6,tacmu !l3,ta Bcttb:tltKu a6cop6tluoanotx oot6pocoa.

THE CONNECTION OF' THE MOTIONS OF CHRO,\IOSPHERIC FLARES ;\ND
SURGES WITH THE i\lAGNETIC FIELD b-v,'1{. B. Ogir.- The rrrotions of flare.sprays
and loops relatir.e to the transverse ntagnetic'lield are-discussed. Tlte existence ol close
confontiity betrveen the direction ol this rrotion and that of the transverse contponent
ol the rrrignetic field is shou,n. This corresponds to the conclusions of papers [6' 4]:

The eitension ol the flare matter is observed when the transverse Iield prornotes this
rnotion. The nonsimultaneous formation and extension oi flare knots correspor-rd to the
nonsinrultaneous change of the ntagnetic field in the llare linot region.

The extension ol tl"re flare nrattei observed in some cases conforrns to the direction of
the transverse field, recorded considerably later than the flare. This phenornenon is cottr-
pared ryiti'r that for tlie surge actir.ity. The position ol the surge activity regions corresponds
to the field, rvhich u'i1l appear in one or soute days.

The surge activity nray arise long before the field appeared or changed. O_n these
grounds the extension'of tlte llare n-ratter is assumed due to the developnrent ol surges
in the Ilare knot region.

B [1] uauu 6u,ru paccuorpeHbr Het(oroplle BItAbI ABuxeHLIIi B xpoMocQep--
HbIx BCrlbtIUKax. B qaCTHoCTI{, Oltt{CaHbt C.Iyr{aH BbITflfHBaHufl flpKLIX BeTBeu

r.r3 AByx y3,'roB Bcrrb[UKLI HaBcrper{y Ap,vf Apyry, Bo MHorI]x c,rlyqaflx 3aKaH-
r{uBaroqHecfl o6pa3oBaHHeM fpKoli reT"IH. B .qpyrflx c,'iyqaflx Bblrflfl{Balouuecfl
crpyH He coeAuHflroTcfl, a IlocreleHHo orlycKaloTcf BHII3; qacTo OHI'I npH cBoeM
pa3Burull Aocrllraror pa3l{hlx Bbrcor, Me}lfllor pa3Mepbl }I flpKocrb. fpxan
BeTBb MOXer pa3BHTt,cf ro.qbKo y oAHofo y3"ra BCnbllUKU. o6pa3oBaBulrecfl
BCnblrueqrrbre neT,rru MofyT: a) [ocTeneHHo BbrcBeTI{TbctI 6e3 3aNIeTHblx nepe-
MeuIeHHii B Ue,'roM; 6) nurxrryrrcfl BBepx, rocrerlellHo ocaa6eBar H pa3Ae,lflflcr,
Ha ABe pacxoAflquecfl BerBLI, H B) nocTeneHHo orIycTHTbcrI BHX3 KaK OAHO

Ue,rIOe.
I4urepecHo, KaK cBfl3aHbr orrr pa3,'1IaI{Hbre TVnbr ABxxeH14fi H3 o6o[x ]:3,IIoB

BCIrblUeK C MaTHLITHbTM IIO,rleM. c arOrl Uer'lbIO 6U;ro paccuorpeHo .x.BuxeHue
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HeCKO,IIt,KIIX BCIIbItUeK C pa3JHqHblM pa3BIiTllel\1 tlX )t3;163 OTHOCUTe.:IbHO N{at-
HIITHOtO nOJf . Kaprbr nonepeqHori u npo.lo"nbHori cocraB,'rflrotuflx [,{arHHrHoto
ro.rlfl tlor\r{eHbl c noMolqbro MarHLITorpaQa 6arueuuoto co,'rHeqHoro Te.rlecKona
Kplrrrcxoii acrposu3HqecKori o6cepBaroprrrr H ony6,,rr.rKoBar.rbr B pa6orax
A. E. Cenepuoro 12,31. Bo,rtruuucrBo rr3 lprrBeileHHbtx 3Aecb BCnL,uxeK yxe
pacclraTpuBa.rrrcb rraNrrr;loBo.rrbHo floApo6r{o B [4,5].3lecl }Ke oHrr r{cno,rrb-
3\rrcTcfl ,I',xtl aHa.rlH3a HHTepecyrcuIllx HaC .lBIIlKeHttii o6oux y3"IIoB 3THx BCnbrueK.

l. Bcrrrrurxri 3.lX lg61 r. (4h28m--1h39", UT) a 4.IX i961 r. (7tr!3*-
7h46n UT) fln,'rfltorcn npHNlepaNrrr Bcnbruer(, Koropbre B flpouecce cBoero pa3-
BUrufl o6pasvrcr rer"rrxl apxori l,rareprrrr. B c.rt',{ae scnltuxu 3.lX 1961 r.
c ca\roro Haqa.rra ua6loneuufi o6a y3"[a ],xe 6br.:ru coeAuHeHbr .np]rr c ,(pyroN{
c,la6oii aurlQl'suoii MareplIefi. Otta nocrenesuo flpr{a.[a r{ BbrrrrrrBa.rracb.
Ha Qrrr. 1, a npelcraB"rierrbr ee noc,'refoBareJL,ubre rroJoxeHHr Ha KapTe Mar-
HLITIIofo no,rq. tr'loxHo BHAeTb, qro flpr(afl neTeJrbKa BbtrflraBa.rracb BAo.rrb
HanpaB.rreHrir nonepeqrroto ro;rfl. Bo ecnrrrur<e 4.lX 1961 r. lpor]cxoAr.r,ro
3aNieTHOe IIepeMeUIeHHe MaTepxu x3 IO}I{HOTO ),'3"rIa BCilbrrxxU rr 6Oree C,ra6Oe
H3 CeBepHOrO y3"1a, npaKTHr{ecr(u ilapa.1"1e.rbilo }tanpaB"rreHrrio iloIrepeqHofo
Iro,Irfl (Qur. l, 6).

2. Bo Bper\{r pa3Burufl ecnurrxxu 23.VI 1962 r. (5h45m-6h03m Uf)
flpxafl nere.rrbKa o6pasoaa,racr B pe3\,.'rbrare pacrrpocrpaHeHr.tfl 3anaAHoro
y3,'Ia Bclbtrxxa (Sur. 2, u,6) BAo"rlb nofleper{Horo iro.rrr. iler"'tq He nepeMerrla-
,rlacb, a KaK 6bI BHCe,ra H3 CLL'IoBblX .'IIIHIIflx.

3. V:"'tr,r BcnbrrrlKu l6.lX 1962 r. (6h55m-10h56m UT) n r\,raKcr.rMyMe
rpr(ocrlr coe,lHHH;'rltCb Apyf c Apytol,r, oAHar{o n o6"lacru I,tx coeArrHeHun HHKa-
Koro nepeN,reuleHr.rfl (@ur. 3) ne o6uapyxeuo. r\loxuo BuAerb, qro n arori o6,ra-
CTII IleT eOCTaB"IIfIOU{eti rOnepeUHoro rrOJ8, B.10"'rb XOTOpO|O MOtirO 6lt npoUc-
xoArrTb TaKoe nepeMeuletJHe.

'1. Bcntrurxa 2l .Yl 1962 r. (6h15n'-7h24- UT) flBirflercfl npr4MepoM
Heo;lHoBper\{eHrroto B03HLIKHoBeHT{fl 060tr.\ y3.roB. Bua,{aJle B03HHK -yse"t ,4,
II3 IiOTOpOTO BbrTflfUBa"qacb flpKafl CTp)'fl B.ilor'rb HanpaB,'reHr{fl troleperlHofo
no,'ta (Sur. 4, a), npuS;rr.r3vre,'rbHo uepes 15 .r4uH locire Haqaila acnun-rxil cQop-
MLIpoBa"rcfl yeea 6. Ha xapre rror'rfl, lro"r]qeuuoir npr.rNrepHo uepes 3 qac nocJre
Har{a.rla BcrrblrrKrl (Qur.4, 6), a o1nacrrr },3Ja 6 gan'rerHo rz3r\reHl,t,'rocb rlo,'roxe-
HI,le Hy,IeBOfi, nUUUtt H,l , LI, Kporvre TO|O, BeKTOpbr nolepeqHoto nor,]E, paHee
HarlpaB,leHHbre K y3,rry ,4, renepr pacflo.ro;Nur'rucb B HanpaB,'reHuu yzta E.
I4s 1's"ra 6 raNxe Ha6,,rroAa,,rocb BbrrfltrlBalrue \,rarepHr4, ropa3Ao ueuee tpxofi,
qeM B ys;re ,4. I4nrepecuo, r{ro HatrpaB.reHue .lBHrxeHHfl npr.rMepHo coBnaAa,ro
c HanpaB,{eHueM riofleper{Hoto ro,,rr, 3aQrrIicHpoBaHHoro Ha no,'ryqeugoii vxe
NOC,IIE BCNbIlxK}I KAPTC.

Ha uecre ysta 6 no3AHee Bo3HHK.Ira HoBafl ue6orbuaa, Ho gpxaf BclrbtruKa
(7h30nr-8h01* UT). OHa paBHoMepHo pacilHpx.rracb, a 3areNr cxa"rracb 6e3
Kaxoro-r'rIr60 FI2np&BreHHoro nepeNleuleHrfl, xoTff, Ka3a,roct 6lt, Mor.rra Bbt-
TfrllBaTbcfl TaK >xe, KaK y3e,'r 6 nepaofi BCtlb[1rKlr. Ho ec.qu cBfl3aTb 3Ty BCtrbrix-
xy c xaproii no,!ff, rroJryqeHuofi ltpr.rNrepHo uepe:4 qac \ocile Har{a,'ra Bcnbrrr]Klr
($ur. 4, e), ro uoxrro yBHAerb, r{ro B o6Jacrn BcnburrKx y}Ke uer rofi cocraB-
,lnrcuefl noneper{Hofo ro,rfl, Koropafl ua6"rio.laracb 3Aecb paHbue.

IIpu pacclroTpeHl,rtr yKa3aHHbrx BCrbrttteK BrrAHo, r{To HeoAHoBpeMeHHoe
BO3HITKHOBeHIie y3/'rOB B HHX, KaK H HX BbtTflfrrBaHHe, COOTBeTCTB-YeT lteOAHO-
BpeN{eHHoNry u3MeHeHuro MatHHTHoro no",ra. Kpoue Toro, B AByx cnyualx (g,,rx
ys,ra 6 H eropoii BCrrbrtuKLI Ha ero nrecre) ua6.lrc;laercr ,rryqtrree coBnaAeHue
ABI'IXeHHfl C IIOnepeqHblM IlO,'IeM A,'If KapT, no"lyqeHHllx He Cpa3y Iloc.rle Bcflbl[]-
KI,I, a qepe3 HecKO"rIbKo r{acoB noc,,'Ie Hee.

5. Bo Bcnbrrur(e l5.VI 1963 r. (4n2$m-4h41- UT) Ha6,,rroAa,rocb Bbrrflrr.{-
BaHHe apxoii crpyH To,'rbKo H3 ro)KHoto )'3"rra .4. Ec,ru HaHecrH no,'roxeHrre 3rofi
BCIIbrtlrKr.r Ha I{apTy Iro,'rfl, ro,'ryqeHHYro cpa3y noc,re oKoHr{ar{Hfl BCrrbrruKH,
Ir Ha xapTy, rlo,'ryr{eHHyro npr.rMepHo uepes 9,5 q,ac trocile uee (xaprsr rto,ryqeHbr
A. 6. Ceeepuurt), ro BbrrrrLIBar-rHe y3",ra,4 lyuue coBnaAaer c HarrpaB.rreHHeM
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'<Dur. l l1o.roxeirue Bcnbrr-r'reK l].I X (o) 4.lX 1961 r. (6) ornocure,qbHo nonepeqHoro
II npo:1CJ'IhIloro no,leii

Xr,pxaa trrpr{xoBa, "qrrrruq - 
flcilrl)llrbHa, JrHuq trpoAoJbttoro trorfl; nyHKTtrporl 0603IIaqeHbI KoHTI'pbl

nrrcH; alrpHrrrNllr cn.qorrrln\r[ ,nrrfirrtxtu oqepqeHbl Koitrypbl BCnLTUIKH; 3aurprrxoBaIIIILre o6"qactrr --
nu.toxcHil! lictrl.lllll(ll c tt:r,ti.lult ,tii [lo\leHr.

Bperra:rrnuc1. uore a: H _i 6li241ruT, H il 9h45m-l0h23rnuri 6: H -t7h05\t1 3h55nryr. H l 9h05m-
gh+smu i

0

a

4tur.2. Ilo,roxeuue BCnr,rruKlr 23.VI 1962
no,lefi (a), orHocuTeJ'rbrro crtnoesrx "'IliHuii
'06ogrraqcrrur re xe, cro ua $ur- I
Bpcna :rnrcrr tons'. H ll thl5nr-9h45mUf ;

s0
r. oTHocHTer'IbHo nonepeqHoro H npolo.{bHofo
npo.{o,'IbHoro l\IarHIIrHolo norrr (6)

H :L l0h0lm-1lht5muI

N

S

Orir.3. llo.noxeHue Bcnbrt.trKlr l6.lX 1962 r. orHocr.ire,'rbrro norrepeqHoro H npo,qoJ'IbHoro
noJ'reii

06osuacegrq rc xe, qro na cfrrrr. I
Cpeguuii r{o\icur 3arructr rrons.. H l tlhlsm LtT, H t l3h.l5m UI

6

N

-l



noilepeqHoto no"rrfl B c"I)'qae 6o,ree nos.lueli xaprrr. ,{srrxeuua us }':.ta ,4 ua
ceBep_ u H3 .v3"rra 6 (na rcro-aanale o6nacru) ua rcr He 6lrro. IlonepeuHoe no.re
xax 6u nperrflrcrBoBa.iio groMy ABHxer"rHro (Qur.5). B o6.racru arofr ecnrrulxu
no"re croco6crBoBa.[o pa3Br]Trlrc o,lHoli scnlruleqHorl nernu (us 1,:.la .4y.

Hrax, paccN,roTpeHue HecKo,,rbr{Hx uN{etouluxcfl c,q,vrlaeB lrrrxeurrri Bo
BCflbIIUXAX OTHOCHTE.NbHO I\IATHHTHOfO NO.IIf IIO3BO"I]flCT CKA3ATb, I{TO:

1) n;trlrunaHtie crpvfi H3 y3,rloB Bcnbr[rex ]i BbrrfruBaHue BC11trrxeqHbrx
IIeTe"IIb npolJcxoAliT BAo,rb noneperlHolo no,Ifl, II To.[bKo Totr1a, xot"Ia I]onel)eq-
Hoe rro,'re Nax 6lr cnoco6crnyer raKoMy ABHxeHuro; 2) o6pazonaHrre \.3.'roB
BCIIb[rreK II BbrrflfaBaHue u3 HHx flpKIIX Crpyii B HeoAr]HaKoBr,re Mo\,teHTbr Bpe-
l\lellll cooTBeTCTByeT ToN{y, t{To tvrafHuTHoe IloJe B o6.lacru Bcnbt[Ier{Hbtx \'3JoB
TAK}KE T3MEHfl.TlOCb HEOAHOBPCN,IEHHO.

flpueeAerrurrri s,lecr Nrarepuar ua6rrc;leuuii HaxoluTcfl B Iro,rHo\r coorBeT-
cTBllu C TeMr{ BblBoAa\tH o /xB}t>xeHur{ Bcnbtuequoii l{aTepan Bro.rrb nonepeqHoto
1O.1fl, xoropble no.r1rqv"1, ua 6o"llruoM Nrareprra.{e Ha6.lrc1eHuli ,\loprou rr
ceeeprrrrfi [61, lr c reNr, r]To oTMeqa,'rocb HaNrH e [+].3.1eclB ocHoBHo\r rtofqep-
IilrBaercf ToJIbKo ro o6crogrer'IbcrBo, ,]ro ua6.[IoAae\{oe ]\{Hotoo6pa:lre eulor
ABuxeHnii B y3"1ax BCrbrtuex, o r{oropoM roBoprl,'rocb e [1], ro-Blr;frrNroN,ry,
coorBercrByeT cTpyr{Type MaTHHTHO|O ro,rn g o6"lacrqx Bcnbrrxeri. Bepoaruo,
no xapaKTepy ABrlxeHXit e rax;1olr y3J're fi Uo il3MeHeHUIO ABIIXeHlrri lroxuo
cy.luT-b o xapaKTepe r.r u3MeHeHHli lo.lfl B N,recTax ),3,rtoB BcnbtueK. w

Kpor,re Toro, B Tpex c,ryr{aflx BCrrbtrxeK 6srro saNreqeHo, r{To Ha11llaB.rreHrre
BbrrflrflBaHHfl BCirbruequoii lrarepriu ".ryqtrte coorBercTB)reT nonepeqHoltlY no.Trc,
3apelucTplipoBaHHoMy He cpa3y IIoc,'Ie BCrtbtlllt(H, a qepe3 HecKo.'Ibtio qacoB
roc,rre Hee. I(oHeulro, Marepua,r ua6"rrcr1euufi c.rrtituxoM ua.r, uro6lr 3To \roxiHo
6trno vrnepxAaTb or<oHrrare,rrbHo. OAsaxo IiHTepecHo To, r{To c no,1o6uurr,r o6cro-
flTe"IIbcrBoM MbI cra.rlKllBaeMcfl H rrpH paccMoTpeuuu aKTilBHocru elr6pocoa
B tp)'nne IlflreH.

I'IarecrHo, r{To aKTuBHocrr eu6pocoB cBrr3aHa c pa3BuraeM irffTeH. B qacr-
Hocru, A. H. Kosa",In [7J npu II3yqeHr.rH c[exrpa,lbHoro Marepr.ra.rra 3aN{errr"]a,
uro nu6pocbr r{acTo Ha oAurr AeHb npeAuecTByror o6paaonaur.r}o rflTeH. Klrue-
nrarorpaQuuecxuti uarep[a,r noATBepxAaeT 3To H rrpr.j corocraB.ireHltrr c Kap-
TaMII rto"rtfl ett1e 60.rL,ule nodqepl{HBaeT, lacKo"rrbr(o recHa cBfi3h \rei6il\. ariTrJB-

N

2

@ur. 4. rIo,toxeHue BCnbrLUeK
2l .VI 1962 r. orHoclrreirbHo no-
nepeqHoto li npo.IoJrbHoto no.re ii,
3apef ucTpHpoBaHHbrx B neprrolLl

a: H | 7h00m zh}ln Ur,
n 

'th3zm 
-8hoom ur;

ri: HrSh{Em-9h55nry1,
a 11 sho5m -gh 3bm u r;
a: H 1 ll ho:m-t lh+smUr,
H I l0h12II-1oh36m UI.
O6o:rracenur re ae, qro Ha Otrf. I
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(Dur. 5. flo,roxeuue BCnr,rurKH l5.VI 1963 r. orHocure,'rbHo nonepeqrloro H npollo.rrbHoro.
n o,r eii

Bperq 3anHcn nonrr: oi l/[] 5h1t,m 5h2img7. H1 Rh:lm _ 6lt2.mg7' 6: Hll 13hirom-13hr:m[1-
fl_L13h40rr - yrlt22rttg7. o6ogrraqeHrq rc r{c, qro Ita 6sr. 1

HOCrbro Bbr6pOCOB II LI3MelleIIlleM nOJIfl. Paccntorpur't Hecxo"qblio npllNlepoB
TAKOfi CBfl3H.

1. Ha $ur. 6 npeAcraB"qeHbr 3apucoBKx rpynnbr rflreH, Ha6,'IrcAaBueiicq
ts uloHe 1962 r., 3a S lHeii. Ha eru 3apucoBKu Hat{eceHbI Bbl6pocbt u 11oflpI{aHus.
Ha6;iro4euufl, rpaBAa, npoHsBoAH"IIHCt, oTpbtBorIHo, a He B Ter{eHIle ue.lofo
AHs. KpoMe roro, 29 u 30.VI cBeAeHflfl o xpor'tocQepe npaKrl.Iqecl{H orcvrcrRo-
BaJrr.r. PaccMorpHM 06,racrll A u E, r,le Bbt6pocos 6tl,ro oco6eHHo lvlHolo. BHa-
qa,'re Ha6.rrcAarucb ro.rrbKo nlr6pocur B o6,,racrl4 A (26 u 27.V1). K cenepl' or IIee
28.VI sosHuK,qa 06"racrb Bbr6pocoe 6; xar roKa3btBalor QororeruorpaNlNlbt,
29.VI s o6",racrr.i err6pocon A o6pazona,'Iucb HoBbre IIflrHa, a 30.VI K ceBepy
OT HL{X llOffBI4,'II4Cb IlflTHa, iIO,qOXeHHe I{OTOpblX COOTBeTCTBOBa,IIO O6,'1aCTI1 6.
C,ue.nonare,,rbHo, aKTI,tBHocTb Bbr6pocoB B o6r'IacTff,x A lI 6 Ha Irecxonlxo ,ltteii
onepeAr.l,'ra rroflB,'IeHue 3Aecb HoBbrx IlflTeH.

2. Paccuorpr.iM renepb aKrltBHocrb nrt6pocon n 6o"rliuoii rpvnIe nttreH,
Ha6,'rroAaBxreiics e utoHe 1963 r. B6,rusu ,lHAepa MoxHo BblAeJIIlrb .lerbtpe

o6,,racrrl c 6o"rrrurofi aKruBHocrbro Bbr6pocoB ($ltr.7), Ile roBopfl yxe o Nlou-
Hbrx Br,r6pocax, HarrpaBreHHbrx BHyTpb rpynnbr. O6"qacru A, la6ntogaBlrlaflcf
9 H l0.VI, coorBercrByer HoBuM IlflrHaM, pa3BLlBIxHMCr 3Aecb 1i.VI. Xlour,nlte
eu6pocu o6,'IacrLI 6 noqguJrucl I I .VI; l2.VI ara 06,'Iacrb 6tt.la oco6euuo

2i.v 27.W

,',.t'.*,offid}$- .'O*'

29.V
Fo

D

ti
"̂rQ?

J0.w
i**\.
\J p"

um,
4,6' /04x u

S

@ur.6. fionox<euue nri6pocon u noapvaHuii orHocure,rb]ro rpynnbr nrreu, na6.rroAaeueiicrl
B uloue 1962 r.

Bu6pocu 3a[TprrxoBaHbr, norpqartufl - o6o:Haqcslr Kpccrn6a]rrl
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@ltr. 7. flo.toxlelllte esl6pocoa tt nonpuaHrrii oruocrire,rbtro rpynnbr nsreH, rra6,nrcgaeureficRB r'rlor e I 963 r.
06o:llccrrtq-r'e )r(c, qro u ua cfur. ii

axrrreHoi:r, a 13.VI rrflrHo-,1r.rAep cra.rro o,reHr 6onrruuu. Bur6poclr o6.lacru B,
Bo3uoxuo, cBfl3aHbt c o6pa:onaHL{eN{ 3lecb l3.VI ,roeo.,rrso tu",rrrroro rflTHa.
B o6.racru f nu6poclr cra,'ru noqB"rrflrbcfl c il.vr, a r3.VI slecl cQopnrapo-
Ba.loct, HoBoe IIrTHo. I'1, Haxoueu, 13.VI BHoBb aKrHBr.r3ilpoBa.nacb o6.,racrr',4,
rae 1'1.VI roEBr{r'rocb HecKo"rrbxo HoBbrx rflTeH. Ha npuuepe erofi rpynusr rax-
>xe Bil{rro, uro au6poclr Mot-yT ua 1-2 AHf onepexaTb noflBxeHrre HoBbrx IIfreH.

3. B c"rvqae or{eHb.6o.{uxoro rflrHa, Ha6irolaaurerocfl B aBr.vcre l96g r.,
aKrlrBHocrb,g-slQpocoe 6tr",ra nce BpeMfl oco6euuo cn"'ruHoli K BocroKy or IIflrHa
(Qltr. B).9.vlll 3Aecb noflBr.r,'rocrr MHoro nop, roxHafl qacrb no.rryreHr.r 3aMeTHo
BbITEHyJIACb HA BoCToK, a lO.VIII g o6,.IacrH BbITflHyBlxeiicR no.,I1,rgHI,I }i)Ke

5.W

,",S#)
wn,
\'(o

" 6.W

'c;

b,
2,3. /0 rr,,

@nr. B. flo.nrix<eHue nsr6pocoa n
cre 1968 r.
O6o3uaceH rur rc )ric, qro u Ha (trr.

s

nolpuaHuii orHocHTeJr,rro nfl Trra,

6

Ha6,rrcrlaaurerocs B aBry-
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<Dur'. 10. Ilo"roxeuue nttdPocon
u noxpuauuti orHocureJIbHo I{aPT
no,,If .tl,'Ig nRrHa, u a6,trcIaBuelo-
cn e cettrn6pe 1962 i.
O6osHaqeuna re )Ke, qro Ha SIIr. I

c+opMupoBa,'Ilrcb HoBbre rflrHa. 12.VIII rro,r1,'reur pa3Ae,lu"[acb Ha .qBe t{acTrl.
Ilrax, a 3roti rpynne raxlxe Halfiorailacb HenpepbrBHa, cu.rrbHafl aKTI4BIrocrb
tsbl6pocoB s rori o6,'racl'Ir, rAe npoucxoAr,t,,ro ri3MeHeHlre H pocr norfl. K coxa-
rerrHlo, Ir1fl pilIa AHeri 6brro oqer{b Mar,ro Ha6,rroAeHHii xpouocQepu.

Tenepl paccMorpuNr aKrr.{BHocrb Bbl6pocoB B o6,'racru AByx oAHHor{HbIx
nflTeH, AJlfl KoTopbtx LlMe,ru4cb KapTbr MarHI,tTHbtx no"rrefi 3a HecKor'rbKo noc"'le-
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nyrculHx AHefi. IlarHl.lrHble IIo,'Ifl 3rl]x rflreH 6u,ru no4po6Ho usyueHll A. B. Ce-

sepnornn t3l. B o6,'Iacru oAHHorIHblx tlflreH ou6pocoa o6blqHo Ha6nrcAaercq

C,VxIeCrBeHHo MeHbUe, qeM B 6blcrpo pa3BI.IBaloUI[xCfl rpynnax IIflTeH. OAsaro
nbx A,,rure,'rbHbtx Ha6.qrcAeHuttx MoxHo saQllNcupoaarb pflA KpaTxoBpeMeHHbtx

H He OqeHb CU,ribHbIX Bbt6poCOB, MHOfl,le Il3 KoTopblx BHAHL,I TO,'IbKO B Kpbl,le
,ruH1rr{ Ho. Ec,ru 3aTeM HaHeCTU [O,,IoxeHLIe BCex arux Osl6poCOB Ha XapTy

IIOiIfl, TO OKa3bIBaeTcfl, qTo oHI{ B OCHOBHOM pacno.[ararcTcfl B HeCKOdIbKIIX

onpeAe,'IeHHbIx o6,rlacTfx, IIoBTopflIolql,Ixctl B TeqeHlre pflAa AHefi .

I;rs iIflTHa, Ha6,,IIOAaBUeIOCfl B HIOr'Ie 1962 1., MO>rHO. BLIAe,'lllTb ABe O6,'Ia-

CTI4 aKrHBHocrH Bbt6pocoB- A u 6 (Qur.9) . B o6,Tacri.I .4, rtpoCJexI'IBaIOUeft-

Cfl C B.VII, 10.VII IotlBLL'IoCb HoBoe Ilo,le nporuBono,qo)KHolo sHaKa. O6,lacrr
6 raxxe Ha6,'roraerce c B.VII. I4urepecHo, tlro 13.VII (a eror AeHb nflrHo
pacno,,raraJ'rocb B6,'IlI3u UelITpa,'IbHolo MepHAIlaHa)- e o6"'racTu 6 ,3aM^eTHo Yg{_-
,,rl4,-rocb [O,Ie LI i]OfBl,l"rlacb H]J€Bafl Jtt1Ht1tl flrr . K Co]Ka,rleHl',lrc,9, 12 U 13.VI
I.IMeeTCf oqeHb Ma,lo AaHHbIX o XpoMocsepe.

Ha Qur. l0 npe,lcranreH-bI Kaprbl IIo,rlfl A,rIfl IIflrHa' npoxoAlIBUIero ro
AHcKy Co"'rHrfa B ceHrfl6pe 1963 r.3ra rpynna raKxe ri3yqaJlacb A. E. Cenep-

Hunrl3], orKyAa u B3fTbt Kaprbt no,'Ifl. A"IIfl 3Tol-o lIflrHa MoxHo BblAe,rluTb rpl{
o6.nacru aKr[BHoCT[ eul6pocon - 

A, E u B. Cpauul]Bafl noc,'1Ie/ly]oul[e AHI'{

OAltu C ApyrI{M, MOXHO 3aMeTUTL,, r{TO B MeCTax eu6po-COn npOuCXOAt4,'lI4 CyUe-

. CTBeHHbre I,t3MeHeHlIfl B no,'IoxeHllll Hy,leaofi JIHttLtt4 I ,^. B BocroqHoii qaCTI'l

HV.teBaf Jrt4Hrtg HenpepblBHo oTorlBllralacb oT ilflTHa (C 6 nO 9.lX nnrHo paC-

no,rara,rrocb 86,'ILI3u UeHTpa AIlcKa, TaK qTo I'{cKaxeHuf I{3-3a npoeKul{I',I 3Aecb

ueaeiruxu). I,l aKrttsuocrb BbI6poCoB KaK 6uI sapauee npeAcKa3blBa,'la u3Me-

HeHlrfl B CTpoelrur4 no"ls. I4rax, B paCCMOTpeHHblX AByX C,'Iyqaflx OAHHOqH6IX

nETelr aKTuBHocrb Bbr6pocoB coorBeTcTBoBa,ra B ocHoBIloM u3MelleHI{Io [o,r,
B OlipecTHocTflx lIflTeH, Ito He IIoflB,leIIhIo HoBblx II.flTeH.

C.le,qyer 3aMeruTb, r{To 6brBa}or H TaKue cJlyqau, xor.4a ert6pocoB Ha6JIrc-

AaeTCrr 6o,rtue Bceto uN,teHIlO B ToT AeHb, KorAa IIOffBu,llICb HOBble fIflTHa' U

yMeHHo e o6,,racrqx [oflB,'reHHfl rrflreH. B raxzx C,.tyr]aflx BAecb >xe qacTo Bo3-

HrrriatoT r.r AoBo,,rblro cu,rlbHbre BCIIbllrxu. B rex rpynrax rIflTeH' KoTopble 6bl,'iE

OIITCaHbI Bbt[te, B 9CH9BIIOM IIa6,'ITAaJIHCb H"TIII OqeHb Ma,'leHbKUe BCIL,II]IKI'I,

HAIr qa1le Bcero MI,lKpoBCIIL,IlJlKrI, IIOa'IOIKCHI{e KoTopblx Bo MHofux cr'Iyqaflx
coBnalla,lo c 06,'IacTfMu Bbl6pocoB

Itlrat<, To o6croETe,[bcrBo, qro BbtrflruBaHl'le BCIbru]eqllo[ Marep]Iu B He-

KOTOpbtX C"rlyqafx ,,l.vque coo'IBeTCTByeT IIO"IIIO, 3apertlcTpl{poBallHoMy 3Haqu-

Te.rIbIIo Ilo3xe BCIIbIIIIKI], KAK 6bI NCPCK,IHKACTCfl C TEN,I, qTO AKTIIBIIOCTI NSI6PO-

COB TAKXE IIACTO IIPE,{UECTB-YCT TIOflB,lCHI]rc H,I1H I]3MEHCHIIK) IIO,qfl.

Bo:nroxHo, BbrrrrtrBaHlre BCnbttueqHori MaTepLIt4 u o6yc,'IoB,'IeHo pa3BIrTIleN,l

esl6pocon B 06,'racTr.t BCrrbr[rKu. 3ro xe irpeAlro,'to>xeHIIe Bblcxa3blBaJlocb HaMIr

e [1 | npu paccNrorpe]rnx recHoii cBfl3rr MexAy flpKI{NIx BcIIbIuerIHbIMIr crpVflMIl
u a6cof6UHoHHbrMH eu6pocauu. Ec,lu ero TaK, To MoxHo 6tt,ro 6u noHflTb lyr{-
1i1ee COOTBeTCTBIIe BbtTErt4BaHLIx crpyii u3 BCIIbIIIIeK 6O,'Iee [O3AIIeMy IO,Irc'
I{olreuuo, Heo6xoAI.IN{ Aono,,IHl{re"lbHblii N{arepHa,,t Ha6"IIoAeHLiiI, rITo6bI CAe,IaTb

oKoHqare,,rbHbtfI BbrBoA.
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IIOJIfl CKOPOCTEfr Lt flPKoCTEll
B ATMOCOEPE COJIHUA

C. U. f onacror, T. T. [lan

F 
^I4syua.rocb IIoJIe cxopocreit u aprocreir B aKruBHblx rr HeBo3lryueHHsrx o6,ractqx

Ha Co;rHue. 14suepeuun r'tyqeBbtx cxopocreii u npxocreri Br,rnoJHeHbr na guoirnorr rrarHr4ro-
rpaQe no r'rHHHrrlr 15250 A Fe I, i.6103 A Ca I, Hl, H, rr K, Ca II.

lloxasaHo, qro r{Nleercfl xoporuee coorBercrBre r,reixlv rpKocrflMr.r Ha pa3Hbrx vpoBHflx.
Han6o.nee rpKI-Ie Mecra B y3,'Iax $.'roxxynon, Ha6.nrc4aeirui B ,rHH1rsx (rCa II,-Ho, HU,
,'5250AFeIuX,6l03ACa..I,araxxey3rrbr,o6pa:-vroulrlexpouocQepHyrocerr{ynKrCaIi,
pac[o,'lalarcTca Ha Hy,reeoii ,'IuHIil'l JIyqeBotx cxopoCreii u,IIH B HenOCpe,ICrserrHoli 6.'rrrsocrH
or Hee. B lrecrax Hau6o,ltueii spxocrl.r ys,ron rp,'roxxv,roB r{yJeBbre ,'THHHH (roroc(repnu.r
rz xpouocQepHbtx r'r-vqetsbrx cxopocreii, xaK npaBu.rIo, coBna;IarcT. B oxpecruocrlt 3THx
HYJ'IeBhlx;rHHufi lnuxeHur a tporoc$epe u xponoccpepe rrorvr 6srrs HanpaBJ'reHbr KaK
B OAHHaKOBOI{, TaK I'I B IIpOTHBOnOJ'IOXHONI HatlpaB"IIeHHgX.3rU OCo6eHHOCTU;louXeUUri
Ha pa3IIblx VpOBHflx Tpy.{llO Cor,'IaCOBaTb C npeICTaBJIeHllfl}lll o,lBH}t(eHIIflx B CVneptpa-
Hy,lax.

lpxocru ys,ra Qnoxxy,ra He 3aBrrcHT or roro, npoilcxo.lnr,:rr c;rarue H,'rH pacuHpeHue
B oKpecTHoCT]l Hy,renoti J'lHtllll{, Ha xoropoii..re;+iHT yse,rl. Hatreqaercq 3aBilcfi}1ocTb rpKocTI.t
ys,ra $,roxx1'",ta_or rpa,(ueHTa cKopocrH. O6ocHogHeaeTCfl rHnoTe3a, qTo HatpeB Q.noxny,ronvoxet 6url o6yc,ron,reu XxoyJ'reBbrlu4 noreprMrl.

THE FIELD Otr VELOCITIES AND BRIGHTNESS IN THE SOLAR ATMOSPHERE
by.S. /. G-op.asguh, T. T..Tsap.-.The iield ol velocities -and brightness in active and quiet
regions of the sun has been studied. The recordings of radial-velocities and brightness
rvere made in the Fe I 15250 A, Ca I i.6103 A, Hp, Ho, Kg Ca II lines with the-double
magnetograph.

It is shorvn, that there is a good correlation betrveen the brightness at difierent levels
in the-solar a_trrrosph^ere. The_brightest p_laces of the plage knots as-observed in the Ka Ca II,
Ho, H0, Fe I i.5250 A, Ca I 16103 A lincs as rvell as bright knots of the chromoipherii
network in K, Ca II Iine coincide rvith the neutral line of the radial velocity or lie near it.In the places of the. highest brightness of plage l<nots neutral lines of phbtospheric and
chromospheric radial velocities coincideas arule. But the motions close-to these neutral
lines-may have the salne or difierent directions in the photosphere and chromosphere.
The features ol motions at different levels of the atmosphere aie not in good agre'ement
with those in the supergranulations.

The.plage knot brightness does.not depend on the corrpression or expansion oi the gas
surrounding the neutral line rvhich coincides rvith this knot. The coirelation betw6en
the plage knot brightness and the gradient of radial velocity is found. There is reason to
suppose that the Ohmic losses rnay be irrportant for the lieating ol the plages.

Eo,nsruuscrBo Hcc,'reAoBare,Terl B Hacroflulee BpeMfl nprr1epxr.rBaeTcf MHe-
Hrifl, r{1'o HatpeB aKTuBHOri H HeBO3MyrqeHHOfi Xpo}roc+epbr o6ycroB,,reH BoJr-
HaNrI{. BnepBF,re MexaHr.r3N{ HarpeBa xpoMocoepbt Bo.riHa\ru cxaTr.{fl 6un npe4-
,'roxeH eut.e B 1948 r. He3aBr{curvro Ap}'t or Apyra Eupnauou Ill ra lllaapuun,'rb-
Aor\{ [2]. 3ru uleu 6u,ru pasnurbr [lauMaHor,r [3], o6parusuul,r Bur.rMaHr.re Ha
nepepoxleuue 3ByKoBbrx Bo.rrH npH r.rx pacnpocrpalreHurJ B yAapHbre, xoropbre
AHccunHpylor BecbMa o$Qexrunuo.

B cpe,1e c MarHr.rrHbrM rro,'r€M ABr.rxeHr.rs flopox,1aror MarHHTorHApoAr.rHaMr.I-

:gcKLe (a_.rrreuoacxue) BorHr,r, Koropbre raKxe Moryr HarpeBarb xpoMocsepy
[4, 5]. Ho 4ocrarouHo aSSexrusHrifi HarpeB xponrocQepir MarHr{rorr{ApoAri*



HaMHqeCKUI,IH BO/'IHa\,IH BO3MOXeH TO,lbKO B TOM C,rlyqae, eC"rIU qaCTOTa O 3TIIX
BO,'IH NOPflAKA l CCK-L. HC,IT,Sg CI{HTATb, IITO HAIIIqUC BOaH C TaX}I]\IIi qaCToTaMI,

B aTMocQepe Co,'IHUa oKoHqaTer'tbHo yct'aHoB,'teHo Ha6,'rrcIeHhEL,rH, xoTfl Ha gTo

LIMerorcfl HeKOrOpbre yKa3aHr.rf [6]. MarHuroruApoA]rHa[,ruqecKr.re Bo.rrHbr, IIo-
poxAaeMbte ABIzxeHHffr\{u co,lHerIHofi n,raanttt, ,{or'I)KHbt 6trrt e ocHoBHoN,t Hu3-
KoqacrorHbrMr.r, Koropbre 3aTyxaror c,'ra6o. [oarolry n [7J HarpeB xpoN,rocQepbl
BO,rrHaMU 6rr,r paccuoTpeH Ha ocHoBe Toro, r{To np}r pacnpocTpaHeHuu pa3Hble
TIIIIbI B0,'IH B3axMoAeliCrB)IIoT MexI)' Co6ofi. B xosequont Cqere 3TO npIIBoAl.Ir
K TOIlty, qTO 3aMeA"rieHI"tbte MarHLlTotLIApoAuHaMurIecKI,te Bo,rrHbt e xpolroc$epe
nepexonflr B yAapHL,te, Koropbre r.r HarpeBaror xpoivroc$epy t7]. flpu uarpeoe
S,roxxy,ron yAapHbrMH Bo"{HaMr.r, .qBu>xyulaMrzcfl BBepx, AoJlxHa Ha6,trcrarbcrr
onpeAe,'reHHafl cBE3b MexAy ee,'ruquHori flpKocTr.I u ,ryueaofi cKopocrbro tr,rtr
no xpafineri Mepe Koppe"[flrlr4fl rpKocrr{ co 3Haxo}r .lyuenoft cKopocrr], qro
MO)KH0 rrpoBepHTb Ha6"[nleHuqNau.

B ceqsu c 3Tr.{M 3Aecb Mbr Li3yqaeM cBr3b no,:rg cxopocreri H ro,rrq flpr{ocreri
n axrursott H HeBo3MyrrleHsori aruocSepe Co,ruua.

l. Marepaa.r xa6.nrc4,euufi

HaquHas c 1965 t. B Kpunrcxori acrpoQasrqecKori o6cepnaropuu ua .qsor?-
HoN{ I\{arHIITorpaQe [B] cle,rauo MHoro 3anr{cei{ N{atHxrHbrx no.reri, JryqeBblx
ct<opocrefi a apNocreii B aKrr.tBHbtx H HeBo3MytrleHHr,tx o6"racrsx Co.lHqa.
B qacruocru, r.r3MepeHr.rs 6amu BbrlorrlHeHbr ro .rluHLrENr 15250 A Fe I, 1"6103 A
Ca I, Hp, Ho u K,l Ca II.3anucu Be,rr{cb oAHoBpeMeHHo no AByM d'ru}urfl}t B pa3-
nuquoii Nona6uHarruu. flpu Ha6,rrcAeHuflx uso6paxeuue Co,rHua cKaHr4poBa.locb
BAo,'rb cyrouuoti napa,'r,(eJrr.r npu paccroflHuH \,rexAy ueHTpaNlr pa:lpe3oB,
paBHor\{ 6",7. Cxopocrb cKa}rxpoBaHHff .q,ra 6o,'tluHHCTBa 3anHceli cocrae",1fl"na
7",87, a uHorAa 0",9 s cex.vHAy. lllupuua H Bbrcora axoguor? ure.qH crer(rporpa-
Qa panua"'iacb 0,3 x 1,0 u.tv u.nn 0,3 X 0,5 ua npli AuaMerpe uso6paxerrut
Co",tull'a lra ure,'ru 200 uu.3anucu,'ryqeBbrx cxopocrefi Ber'rricb no Kpbt,,rbgM
nuuufr,. UJ,enH Soronerpon 6palucr pa3HbrMu npr.r 3anilcflx B pa3JruqHbrx ,rru-
uuax (cu. t9l). Ka,ru6poexa ,ryr{eBbtx cxopoclefi o6btrlHo Bbtno,lHf"rlacb rto
3anucrNr ,ryqeBbrx cropocreii Ha BocToqHoM L 3anaAHox{ xpaflx Arrcxa Consua.
!,"r4 xourpo,rx xa,ru6poBr{H cKopocTu MbI ucro,rl,3oBar'ru ror )r{e IueToA, r{To

H s [9]. Pasuepu yqacrKa loBepxHocru Co,ruua, B KoropoNr IlpoBoAri,rrucb
LI3MepeHUfl, BCetAa npeBbrua,rlr pa3Nrepbr anrlrnsorZ o6,'racTr.r. floc"'re,quee .4aea-
,ro Bo3MoxHocrb Bbrpaxarb flpKocru Qnoxxy,ra B eAxHr.tqax coceAHero HeBo3-
MyuleHHoro Soua, a raKxe c 6o;rtneii vBepeHHocrblo npoBoAHrb Hy,reByro
JrHHtiLo JroKa,.rbHblx ,rryrleBbrx ct<opocrefi. Perucrpau,uf flpKocTI{, K3K IIpSBHr'to,
BeJracb B ueHrpax yKa3arrHbrx luuyfi.. Kpoue roro, 6br,ra npoBeAeHa cep[r
sarucer? ro ,rruHr.rflM )."5250 A Fe I H Ho, KorAa flpKocrs $aoxxy"rra perucrpa-
poBa,lacb oAHoBpeMeHHo B rIeHTpe H Kpbr,rbflx .ul.rHr.tli, T. e. B Tex xe MecTax
xoHTypa, B Koropbrx Ir3tlrepfl,.racb cKopocrb. B xplr,re iluHrtrl Ho sauucr BeJacb
Ha paccrorrHuu 0,35 A. ,tlns HsyueHHn Mbr oro6pa,ril 3arrucv J'ryqeBbrx cKopo-
creii H apxocrefi 20 axrusHtrx o6,racreii u 5 sariucefi ueeo:ruyueHHbrx 6,{r.13

ueHrpa AHcKa Co"tuqa. Bce sanuclr aKrHBHbtx o6,racrefi 6tr,ru ssrno,,rHeHbr
B To BpeMfl, KorAa aKTHBlrrte o6,racru HaxoArr,'rr4cl a6,rusu ueHTpa,rrbHoro MepI{-
AilaHa (He 4a,rsure 35'). floc"rreAHee no3Bor-ui"rro B 6o,rsuroft creneHu us6exarl
BJIHTHHfl eQQexra npoeKrlxu.

flo 4aHusru Ha6,rroAeHaii 6rrru nocrpoeHbr KapTbr ,ryr{eBbrx cKopocrefi
u apxocrefi, I(oropbre Mbr Hcrror'rb3oBa"rrH npH AaJ'rbHelirueu zsyveHuu.

2. Cssst rpxocrefi Ha pa3Hbrx ypoBHsx

tr4syveuue cBfl3[ qpKocrefr Bo S,roxxyrrax, ]r3MepeHHbrx rio pa3HbrNr JtuHw-
gM, IlMeeT KaK caMocTogre,rrgtrfi I,rHTepec, TaK Il nplMoe oTHoueHHe K HarxtIM
.{a.rbl{efiuuM I.{cc,TeAoBaHuslr. 3Aecr Mr,l H3yrraeM gTy cBf3b no 3anHcEM flpKo-
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no

r.,' id UeHnp
creii, xoro p ble 6bt,,I ri n o,'r yrleH bI n o,'t H HH-
flN{, yxe ynoMf HyrbrM paHee. !,,rt eroro
Mbr uc[o"rrb30Ba"rfi oAHoBpeMeHHbIe 3a-
nUCH flpKoCTeii Q,roXr<y"'roB B pa3,lurlHLIx
JUHIIflX, a TaKXe B UeHrpe u Kpbt,'rbflX
.ruunii H* u ).5250 A Fe I, no KoropbrM
n ocrp oH.rr ri rpaQu xu sanrrcHMocrr.r MexAy
flpKocrrN,rlr. fl pxocru Bcro.{y BbrpaxeHbr
B e/lriHIIrlaX COCeAHetO HeB03NIyXIeHHOTO
Co.rHua. fpaQrrx 3aBHCHlrocru flpKocru
Q.roxxv.ra B ueHrpe JrLlHrltl H, or ap-
Kocrr.r B Kpbr,rrE|flx (ua 0,354 or ueurpa)
.IIIlHurr H, npune.qeu ua Qur. l. Ha Qa-
fvpe B nepByro oqepelb BHAHo xopouee
cooTBeTCTBue r\,rexr.ly flpKocTflMrr, tr3Me-
peHHblNllJ B UeHTpe u Kpbl.rltflx r''lI{Hul{
Hu. D.;.s NIr{orHx aKTrIBHbtx o6",racrefi
xoeQSnuuenr Koppeflar{un 3Aecb co-
craB.rfler 0,85-0,95. Cro.ql recHafl
cBs3b NrerxAV rrpKocrrr{ri Q,roxxl'roa
B UeJrrpe u Kpbr.rrbflx "uuHllu Ho Aaer
ocHoBaHHe co[ocTaB,rtfTb r(apTbI cKopo-
crefi c KapraNrH flpKocreii, rror'rlrreHHbr-
r\,Ix Ilo 3allLICfl\I B UeHTpe ALIHI,II, t.Ie
Korrrpacr S"noxxyloe Bbrue. Kporle
Toro, iI3 Qur. I c"IleA.ver, rlro cI{aqa"IIa
c pocroNr flpKocTH B ueHTpe ilvHtlttHry

t.7

yBe.:rrrqtlBaercfl "nHlrefiHo flpKocrb rI B r(pbr"re "ruulru. Ho Har{uHafl c flprio-
crII, paBHof't 1,2-1,3 n qeurpe JHHHrr, rpr(ocrb B xpbr"re pacrer 6ucrpee.
Ilpuuerr .{eNr 6onbr,ue rpKocrb B ueHrpe .[r.rrrHrr Hr, rerur 6lrcrpee flpr{ocrt,
pacreT B r{pbrJe "rrHHHri IJo.3ro, B r{acTHocrn, \,roxHo o6r,qcHurr caNloror,qo-
r-IIeHueNr, KoTopoe B ueHTpe "[rrHr.iu H*:uauure.rlrro 6o",]ulue, qeNr B Kpbr"qbflx.

Ha Qur. 2 noxasaua 3aBr.rcnMocrb NlelKily flpKocrflMr{ B ueHrpax ruuuir
Ho u I(, Ca II r"rq axruauoii o6,'racru 7.X 1966 r. 3Aecl raKx{e orreHb xopo-
rxafl rioppe;rflurrfl N{ex;Iy flpKocrflMrr s"roxxv.ron B "rlrzHHfx Ho r{ K: Ca II,
I{ro cor.lac-vercfl c pe3v"rrbrara\,ru pa6or tl0, 11].

Cor.lacuo [12], ro,,Irxo uau6o,lee flpt(ue ir'tecra Q.loNKy"r'IoB e .luuttu Ho
BHrHbr raKlKe B r(eHTpe .[ilHI]H H3. Iloaroll\ \{o>xHo o)Kr.iraTl, Ha"{uque cBg3t{
MelK.lv cBer{eHHeN{ S,rorxv"roe B rreHrpax ;ruHuli Hp u Kg Ca II. Ha 6ur. 3
trpeAcraB,rIeHa raKafl 3aBrICuMocrb, cor,racHo i<oropori B N,tecrax aKTHBHott
o6JacTII, rAe uN,IeeTCf crrJlbHoe u3,ryr{eHtle a I(, Ca II, n qeurpe .luuutr H3
roxe ua6,{OlaeTcfl H3r'Iyr{eulie, H oHo rent 6o"llrue, uelr 6o.llue H3,'IyI{eHue
n I(, Ca II. C yuelrrrleHueM flpKocru n I(,, Ca II aprocrr n Hr y6sreaer u npu
HeKOTOpOM 3HaqeHU[ flpKOCTrr n I(, ca I] CraUOe]rrcfl MeHb[re Be,'1ilr{14Hbr sp-
KocTH HeBo3NryulerrHoro @oua. 3areM no l\,repe )'r,reHblueHr.rfl oTHolueHilfl flpxo-
crx Q.lot<xy.IloB B K, Ca II x apxocrtt HeBo3r{)'ureHlloto tpoua apxocrb B He
cHoBa Bo3pacTaeT. flpxocrs Q"roNxynon B H3 Aocrr{faer HauMeHbuefo 3Halle-
HHfl, T. C. $"'TOXXY.'TbI HA6J'IIOTAIOTCfl B IIOTJOUIEHI,IU, NPU 3HAIIEHIIflX flPXOCTU,
3aK,'rrcqeHHbrx MexAy 1,25-2,70. Oueeu.quo, r{To npu o6t,qcHeuuu MexaHu3Ma
H3,{yrleHufl Qroxx1,,'19s Heo6xoAuNlo yr{uTbrBaTb 3ry oco6eHHocrb uoBeAerlI'1fl.

Hr,reercs raxxe xoporxafl cBfl3b Nrex,lv qpKocrflMu I(, Ca II ti s ueHrpe
i,5250 A Fe I, e I(, Ca II lr e Kpbr.rrbflx 1"5250 A Fe I. B rodrBepxAerrue eroM-Y
Ha Our. 4 Taua saBucuN,rocrb r\'rexAy apr{ocrb}o Kr x B flxpe JHHxr.r }"5250 A
s axrrteuori o6.lacru. floc"rexHee corracyercfl c [111. Tax .{ro cBer]eH[e B

pa3Hbrx JlliHuflx coBnaAaer rro no,:roxeHrrro IIa rlicKe ;f,[fl rpyntl s6,1ugr.{ qeHr-
pa,'IbHofo MepuIHaHa, xoTfl ypoBHu o6pa:onauus :twuufi pa3HeceHbt no Bbrco-
Te Ha Hecxo.'rbrio rbrcflq rc.u (ualpulr€p, Ho, K, Ca II u 15250 A).
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3. Cscss apxocrefi
H cKopocrefi e axrfisHux o6lacrsx

Hcno"lral'a KapTbr no"rrfl cKopocreir u npxocreri, r\,rbt crpou,lH 3aBHCHMO-
crH r,lexA)'' flpKocrsrlH il c(opocrraMx, lt3NtepeHHr,tNrH no xaxqoft us nuHufr..flo oclt a6cuucc Nrbr orK.rra.urrBa,rllr co cBoHr,r 3HaKoNI .rrvqeBble cKopocTa, a Iio
ocu opAI{Har - ffpxocrtr, u3r{epeHHbre B ueHrpe erofi xe ilHHL4ti. 3Ha,{eHas
cxopocreti ll cooTBeTCTBeI{Horpxocreii csrnra.rrrcb c xapr rlepe3 o,rHHar{oBbre
I{HTepBa,'rbt, paBHbre 6" ,7. r1o,lvqeunue 3aBrJCuMOCTrr 1O3BO.rrflIOT Har,'rflAHO
Br.rAeTb cBff3b r\rexA],ffpKocrbro H cxollocTL,ro. flo usnepeHuflr\r B JulHt4u I(, Ca II
r{br noJryquJrr pe3\'"'rbrarsr,6"rlr3xue x no,.1\.qe}rusru a pa6ore [13], a HMeHHo:
qeM 6oJbure- flpxocrb Q.,roxx1,.,ron, relr n cpelueu 6o.rlrue cKopocrb onycKaHufl
Tal\I la3a. Kporue roro, noAaBnfliouafl ,{aCrr riroulaau $,roxx1,.rra 3aHrTa on}r-
cxaHI]€NI raea. Oruaxo u3t\IepelrIIf , Bbrno.rtrelrHbre IIo BCeN{ ocrar'rbHbrN,r ,,u1HHflM,
AaJI{ npr.iHIIHnrla"ribHo .{p-vf_vto oco6erruocrl. Oua 3aK"nroqaeTCr B ToM, qTo
NPKOCTb B (CHTPC JHTIUII NPAKTIII]ECI{II HC 3ABHCHT OT BC,IIHq],IHbI CI{OPOCTH.
C.la6o BbtpaxeHa H 3aBlrclrNrocTb oT 3Haria cxopocTri: B NrecTax soBbgleHHofo
cBeqeHIrfl o6"aacrr, 3alflTafl o[\'cxaHIIe]\r ra3a, He3Har{uTe,rbuo (-1,5 pasa)
npeBbruaeT o6.lacrl rror-berra raia. Ho 3aro oTrteT.lflBo BI,IIHa reHAeHr{r.rfl paC-
no"loXeHLIfl l\,taKCll[{a.-]brtutx eua,IeHrtir flp1(OCT}t S6",trisU H)rjleBofo 3HarIeHUf
J't.vqeBr,rx cxopocrefi. rlolreepNleHrre]\1 3rO\1\, c.]\')^KHT rpUr. 

"5, l,le B r(aqecrBe
I]pl,Nlepa npnBejlerra 3aBricrl]vrocrb flpriocTr.r B ueHTpe .1rlHr1rr Ho Or CKOpOCTT{,
rs:ltepeHHofr lo Ho. Aua.lorltquue 3aBrlcrr\rocrri ro.,rvqarorcfl rro 3Har{e}{uflM
cliopocreii u rpxocreir B r{pbr,Tbflx.'urHrrr Ho.3ro nouni*,o, nocxo.rrbxy r,rNreercfl

/,6

uHon 
' 

Ku lcet

@ur. 5. 3asucuN{ocrs flpxocrrl B rreHrpe
Bnpaao or Hytfr - cKopocrrl onycKaHHr, BreBo

LtHo ln ' tttfceg

;rirHuu Ho or cxopocru e Ho

- cxopocTH noAaelra

178



TaK)t{e recHafl KOppe,'Iflul.lfl lvle)I<Ay EpKocrbio, Ll3l\'lepeHlroii B ueHrpe u B Kpbl'Ib-

rx ,lLtHLIlt Ho (cu. Qur. l).
VqHrHsag pe3y,,rbraTbr, rrovrryr{eHHbte Iro Quryparra, aHad'Ioll4t{Hblu Qur. 5,

Mbt coIoCTaBIIJIH KapTbi [o,Iiff CKopocreli c KapTaMI.I gpKocTefi, no,IyqeHHblx
no Ho r.r Apyrr.{M JITIHI{IM. flpuuepu raKLIx co[ocraBJleHufi xapr cxopocreli
C KapTaMri flpKOCTeft, nOCTpOeHHbIx tIO 3anucrtM B JIHHI.II Ho, a taxxe B ,'lLIHltLI

2,525-0 A Fe I aflq aKr?tBHbIx o6nacrefi, npI'IBeAeHbI na Srar. 6, a u 6, 6 coorner-
crBeHHo. ConocrasreHl{e Kapr rlo,{fl cxopocrefi c KapraMH apxocreti .q"la 6o,'tl-
uoro quc,'ra (15) arrunHrtx o6.nacreft, I.{3MepeHHbIx no H@, oTqeTJUBo IloKa3a,lo,
qTo MecTa HaI{6O,',IbIXefi flpKocrll B KaxAoM I{3 y3JIOB $,rOXNy.na, I(aI( IpaBIZ"[o,
coBnaAax;T c Hynesofi nusueft J'lyqeBblx cxopocteii LIJIu pacfio"IaraloTcq B He-

nocpeAcrBeHHori 6flIasocru or Hee [141. C,ryual{, KorAa orAeJlbHbte y3"IIbI orcrorr
oTHocI{Te,lbHO Aa,',IeKO Or Uy,renofi JIUHL\H ,ryrleBblx CxOpOctefi, BcTpeqa}orcfl
cpaBHHre,'rbHo peAKo. Taxre xe pByJIbraTLI no,ryqaloTcfl I{3 conocTaB,'IeHuq
Kapr noJrf cKopocreft I.I spKOCTeI:I, I43MepeHHblX rIO JII.IHI.II,I HB. SrOro MOXHO

6trno oxuAarb, TaK KaK I.IMeeTCfl TecHafl cBfl3b MexAy .[yr{eBblr,{u cKopocrflMll,
u3MepeHHbrMLl B JrLlHLltlX Ho U Hp [9], a Hau6o,'Iee EpKI.{e l'recra S",toxKy,'IoB
B.III,IHUH HO COSNAAAIOT CO CBCI{EHI-]CM IZX T HB' B CSflSII C 3TI'IN{ UHTCPCCHO

OTMeTI4Tb, I{TO MeCTa IlOfBr'leI{I4fl BCnblUeK TaKXe pacflO,rlalarcTcfl Ha Hy,renOir
Jlt4rruy ryqeBbrx cKopocreji, r43MepeHHbrx uo HB [15]. Aua.rror[qHo fro 3arrucflM
,,ryrreBr,rx cxopocrerl u spKocrefi, izeuepeuHblx Iro JttHl4rl fu5250 A Fe I, 6u,To
o6HapyxeHo, qTo Ir s4ecl uau6o,'Iee flpKl{e ltecra $orocQepuurx }'3r'IoB o6btr{Ho

coBnaAaror c uy,renoii nutuefr,lyqeBblx ct<opocrefi (cru. Sr-lr. 6, 61. Taxue x.e
pe3y,IIbTarbl rlo,lyqaloTcr no 3aIIucflM cxopocrefi u aprocrefi B .IlHHIllr 1,6103 A
Ca I 1141.

Ovenu1uo, rrro rro 3anHcflM B ,'ruHrrflx 1"5250 A Fe I H 1"6 1034 Ca I pae-
Hbtx pBy,rlbraroB He/'rb3n 6utno noJ'ryql,ITb, TaK KaK cKopocTLI H flpr{ocTLI, I43Me-

perrHbre Iro HuM, npaKTLIqecKIr oAuHaKoBbr.
Vqurbrsag. qro HMeercr xopouafl KoppeJlfltrufl MexAy rpKocrflN{H B xpo-

l,rocQepe u QorocQepe, N,u,r paccMorpe"qu pacnoJloxeHlle MaKcuMyMoB flpKocrI'I
B .vsirax $,roxxy,ra oruocr.rreJbHo no,'rfl QorocSepHsrx H xpoMocQepultx cKopo-
crefi. IlpunrepoM 3roro cry)r{ar Srrr. 7 z 8, rAe Ha Kapry rro,rri cKopocrefi, no"lty-
qeHHyro rro 3anucflM e 1"5250 A Fe I, narreceHbr rror'ro)K€Hlrr r\'raKCIrMyMoB flpKo-
creii ysnon @.roxxy.non n H, u coorBercrBeHHo Ha KapTy lroJlfl cxopocrefi B

,rrHlrHH 16103 A Ca I uasecerrbr rro,rroxeuxfl Mar{cuMyMoB flpKocreii y3,,1oB Q"rrox-
K],/,'toB e I(3 Ca II. B pes1,;rbrare oKa3a,'rocb. r{ro H gAecb Mecra Hau6o,'rt,uefi
flpxocrr.r y3,'roB Q,roxxy"la n Ho u,ru r I(, Ca II raxxe xoporxo coBlaAaror c Hy-
.letoii lurlHeii QorocQeptrr,tx .'lytleBbtx cxopocreii, HBMepeHHbIx tlo,rlI'lHuflM
)"5250 A Fe I u,ru ?'6103 A Ca I [141. Pe:y",rbrar coBeprxeHHo HeoxnAauurtfi,
l'ax KaK Ha ocHoBaHua pa6oru tgl npaKruqecKr.r orcvrcrByer BcflKafl cBs3b
\'rexAy cKopocrqMr4, ,rs*epenrorrrru no Ho u 1,5250 A Fe I'rnu Ho u 16103 A Ca I.
Ho, lrecuorpfl lra 3To, no"nyueuuufi pe3y,rlbTar noKa3brBaeT, r{To }I.v,rreBble ,rtuHLIH

"]yr{eBbrx cxopocreri n $orocsepe H xpoMoc$epe n ocHoBHo\{ coBnaAaror B Tex
r\recTax, B KoTopblx EpKocTt, y3,,roB MaKCr{\,ra,.'rL,Han. trls KapT no.rrfl QorocSepHrtx
lt xponrocrlepubrx cxopocreii, ro,r),'r{eHIIbrx oAHoBpe\'IeH}Io, cJleloBa,ro, qro
no oIHV u Ty xe cropoHy or Mecr coBnaAerrnfl nv,reeoii .qrrHrrl{ cKopocru Ha pa3-
Irbrx vpoBHflx Moryr HNIeTb pa3Hbre lranpaB"rreHHa. !,p1,rriilur c,rIoBaMIrr ec,'ILI
Ha vpoBrre QorocQepu HanpaB"'reHue cropocreii roKa3brBaer Ha cxarue K Hy-
;resori ,'rHlrurr, ro Ha ypoBHe xpor,rocQeplr - pacreKaHue or Hy"rresoil rraHLIa
ruru Hao6opor. ElrnarcT c"[yqalr, KorAa IranpaB,'reHue cr<opocreri noxa3blBaeT
lr",il.r ro,rbrio Ha cxaTne t< ttl,.leeoit JLIlur4Lr Ha o6oax )'poBHgx, tIJIIi ro,'IbKo Ha
pacrexaHl4e or Hee. flpunepuo oAHHaKoBo r{acTo Bcrpeqarorcr c"rryqa[, KorAa
cKopocTrt B oI(pec'l'FIocrtI IJy"ngssii ",tusurt Ha pa3gbtx vpoBltflx HanpaB,tteHbI
B oAIIy cropoH)' rr"xu HaBcrpeqy Ap)'f Apyry. 3ro eule pa3 cBuAerer'rbcrByer
o roM, LIro "lyrleBbre cr{opoclfi a $orocQepe r{ xpoN{oc$epe He cBfl3aHbr MexAy
co6ofi, xorf B r\recrax \{aKcrrNra.irr,Hoii apNocru y3,rroB }rvJeBbre nfiHtr4 coBua-
.lator Ha o6otlx )'poBHttx. flo",tyuclruyis KapTLlHy Aeuxeunfi IIa pa3Hblx ypoBllflx

11.13 V38. I(pLiMcKoii 06cepBaropHrJ, r, XI-III l7g
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@nr. B. ConocraeneHue ro,'rq r'ryqeBbrx cxopocreii, H3MepeHHbrx no Jrr.iHlilr ],6103 A Ca I,
c rpKocrqMtr, saIHCaHHETN{H oAHoBpe}reHHo B ,.ruHHu Kg Ca II, A,'rq aKrr.rBHori o6nacru
30.\'l 1966 r.
O6ogrraqcuuq re xe, qro xa {ur. 6

Tpv.[,HO cor,lacoBaTb c npeACTaB"reHr.rfl M]r,
KOlopbrM KpyriHorvracura6Hlre ABuxeHr.rf B

xeunfi. npoilcxoAflulux noA Qoroc$epoii.
fia;ree r]o Bcer\{ KapraM rula $ur. 6-8 uu fiocrpor],'ru rucrorpaMMbr, roKa-

3brBaroxlle qacToT-\ IoflB,rreHi{n MaKCUN,TyMOB flpKOCTr{ y3,'rOB B 3aBUCLTMOCTH
or paccroflHxfl Ao Hy.resofr. nuuuu ,rryqeBbrx cxopocreii. !,,ra aroro ua raxAofi
napre 6pa,rucb BCe Te \'3,'lbt 6es ucx,,Irc.{eHl{fl, KoTopbre To,,tbKo Ha KapTax flp-
xocreir BbrAe/rru,'rrcb Kar( orAe,'rbHue. IlocrpoeHHbre raKHM o6pasou r[cTorpaN{-
Mbr rro 3arucrM apxocreli H cKopocreft, Noropue Bbrno,rHeHbr oAHoBpeMeHHo
KaK ro o.quoii u roii xe tvHItLl, TaK lz I]o pa3HblM,,ru]utffM, npI.IBeAeHbr Ha SIlr. 9.
Ha xax4oli ua Qrzr. 9 no ocu a6cuucc orJroxeHbi paccroflHuq B ceKyHAax oT
MaKCrrMyMa flpKocrH )r3.rra .qo 6,ruxariu,reit ny,renoii JrHHnri cxopocrerl, a no ocH
opAHHaT - 

r]uc,'ro c"[yqaeB B npoueHTax. flonHoe r{[cflo ToqeK, no KOTopbrM
nocrpoeHa xaxAafl H3 tucrorpalvrM, )'Ka3arro Ha Qurypax. Ha Qur.9 Br{AHo,

tils /0':0i /6,'15 J,l1s /Llbi A,bs /0,hs /6,,,1i J,,,JS /0,,bs l6izs AL

<Dur.9. lucrorpauusr qacrorbr nosBJreHufl MaKcr.rMyMoB rpKocrH y3JIoB A,,r, prar'r* pr"-
cros H lrii 1o rr y,reooii,'rHH H H,'r yqeBux cxop ocrefi
a-3anHcbqpKocrltHcKopocrHBLrnoJHeHaBruHurrHo;6-BrHHu[I,SZSOi.FeI;a-sanucbspKo-
crricACraHaBrlnrtrtrKrCaIIrroAHoBperleHHocxopocrHs2,6l03tCaI;a-3antscbflpKocru-BH:
tr oAHoBperreuHo cKopocrn - a 1"5250 .\ Fc I

183

pa38urbrMr.r B [16-18], corr'racHo
BepxHrJx c,,roflx - pe3y,rrbrar ABtl-
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(Dur. ld. Conocrag,,reHue no,'rfl !'ryqeBbrx cxopocreii, Ir3MepeHHbrx B JrrirruH
l0.IX 1967 r., HeBo3Myx{eHHoro vqacrKa B ueHrpe lucra Coluqa
Cnrouurruu rkHrrrrH npoBeAcHbr H3o.tHHHtr cropocreii. H1',leeaa ananz (u 

11 
:;0) -

B y3rax xpoMoc$epHoii cerlru. 06racrl noAbe\ra rasa 3aurpuxoBaHa

qTo BCe rucrorpaMMbr noKa3brBaroT IIpr.rMepHo oAHHaKoBoe pacIIpeAe.r]eHUe,
KOTOpOe IIpaKTAqeCKr,I He 3aBI,ICLIT OT TOrO, BbIIIO.rrHeHa "rrrr 3arrilCb 

'tpKOCTHH CKOpOCTT.T IIO OAHOft J1LLH14H, r.rr'r].r flpKOCTb iro oAHOfi, a cKOpOcTb - nO Ap]'rori
Jtt1HHt4. Bo ecex c,lyqaflx noAaB,rrflroulee 6orburptHcTBo MaKCuMyMoB spKocTr.r
orAe,'rbHbrx y3,'roB coBlaAaroT c r{yJ'reBorl nsHueit cKopocTefi }i,Iu oTcrosr or Hee
Ha paccTofHr4Ltt He npeBbrrxarcueM 3". Ll nuwa He3HaqHTe.rrbHoe q[c,'Io MaKCu-
MyMoB rpKocTeri y3JroB npr.rxoAHrcfl Ha paccroflHr.re, flpeBb[rra]oqee 6". Taxl.rn
o6pa3oM, Mbr nplrxoArrM K 3aK,,rrcqeHuro, qTo MaKcrrNryrlrbr flpKocrerl xpouoc$ep-
Hr,rx H QorocQeputrx y3JroB [paKTrzr{ecKH coBnaAa}or Ha .I?rcKe Co,ruUa. Osu
paclloJlararcTcs, KaK IlpaBr4r'to, ItJfit B HenocpeACTBeHHoti 6,lngocru K Hy,,reBbrM
JIIIHIIflM, t4J1r4 Ha CaMI.IX ,rIIrHI{flX, KOTOpbre TaK}Ke COBnaAa}Or NreXAy CO6Oii
ira o6ozx ypoBHsx.

4. Cnqss cpKocrefi r{ c(opocrefi
B HeBO3MyrrleHHbrx o6racrqx

flpxue y3,'rbr, Ha6,'rloAaeMbre B JrrlHut4 K. Ca II, nrr,lHlt raKxe BHe aKTHB-
Hux o6,racreii. Onu o6pa3ylor xponroc$epuyrc cerKy, I(oHrpacr Koropofi Hak-
6o,rluruft B JtLrHLtkr K, Ca II. Iloaroruy Arrrfl lr3yqeHz,n cBfl3Lr MexAy flpKocrbro
H cKopocrbio Mbr r{cno.'rb3oBailH 3afiucu HpKocTH F K, ca Il olHonpeueuuo
C 3afIHCflMI,I J'IyI{eBbIX CKopOCTEiI TO .]},IHI,IH 45250 A Fe I u,,IH 16 I03 A CA I.
3anwcu HeBo3MyxreHHbrx yqacrKoB Ae;la.rrucb B1JtLtzu ueHTpa AucKa ConHua.
[Isyueuue no,rryr{eHHofo MaTepr4a,la npoBeAeHo TaK xe, KaK b r,Jrfl, aKTI,IBHbrx
o6nacrefi. Ha'xapmr nona 

-cropocreil, 
x3MepeHHbre no 15250A Fe I vrrw

f6l03A Ca I, uaHocad'rr4cb MaKCr.rMyMbr flpKocrr.r y3,,roB a I(s Ca II, o6pasyro-
xrue xpoMocQepuyro cerKy. llpurraep co[ocraB,,reHxfl no.']rr cKopocrefi B JtnHv.Ll

16103 A Ca I H Kaprbr rpKocrr.r n I(. Ca II npuneg,eHrr ua SNr. 10, Ha aroir
Szrype BIIAHo, r{To A,'Ifl HeBo3MyrqeHHbIx o6,iIaCTeIi, tax xe xaK Ll LJIfl al(TIIB-
Hbrx, Mecra c MaKCI,IMarluoli npxocrbro B JtHHLltt K, Ca II s 6o,lluuHcTBe
cayqaeB pacnor'rararcTcfl Ha Hy,'leBoii JTHHLIH QorocQepullx ,[yr{eBblx cKopocTeli
rrJtLl B HenocpeAcTBessoii 6,rusocru or Hee.

IIo sceN{ KapraM ru[a Qur. 10 6unrz H3MepeHbI paccroflHl.In ntex4y 6,ru-
xaiiiueli Hy,renofi JIr.rHHeft $orocQepurrx ,rtyqeBbtx cxopocreft II Hall6o"rlbueii
flpKocTbro KaxAoro r{3 -v3/'roB s Ks & II. [ocrpoeHHafl no 3TI,IM AaHHbIM rucTo-
rpaMMa qacToTbt rroflBaeHllf MaKCuMyN4oB flpxocrl,l A,lfl pa3Hblx paccroflHl,Ifi
4o xy,renofi ,rrr{Hl{[ npr.{BeAeHa na Qur. I l. Ha Qur. 11 no octa a6cIlllcc or,'Io-
xeHbl paccToflHrfl MexAy Hy,'ienoft ,'ttzuuefi u MaKcHMyMoM flpKocrll B y3/'le,
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1,5250 A Fe I, c tpKocrql{u,3anHCaHHbrMu oAHoBpeMeHHo B,lHHllH K3 Ca II

urplixoBafl. Llcpultlru Kl)yx[arlff orrleqeHbl noJoxcHHq ulKCHNIarbHblx :spKocreii

a ro ocl4 opAllHar - 
qI4cro c,'lyqaeB B npolleHTax. no,'IHoe r{ficr'Io c,'IyqaeB

IaHo Ha $urype. Ha $ur. 1l auluo, I{ro noAaB,'IrIoUee 6o,rruuscrso y3JloB'
o6pa3yloufix xpoMoc$epHylo cerKy, coBnaAaer c Hy,'IeBoli JII{HI'leii..,l_}rqeBblx

cxopocreft H,'Iu HaxoAHrcfl or Hee Ha paccrorHHl.{, He IlpeBblluarcueM 3". I'I ro.ll-
xo He3Har{[Te,,rbHoe r{uc,{o y3,'toB HaxoAIlTCfl Ha paCCToSHuII, 6o,'IbIIIeM 6".
Kporrre roto, cpaBHrrBaf Orlr. 9 n ll, Mbr BlrAHM, r{To pacnpeAe,'IeHl'te quc,la c,'ly'
qaeB B HeBo3MyuleHsofi o6,racrv Co,'IHIla TaKoe xe, KaK H B aKTHBHblx o6"'Ia

crflx. TaK qTo I,I B HeBo3MyIqeHIIbrx It B aKTHBHLIX o6ar2cTfx Mecra c Hal.I6o,'Ib-
rlreit flpKocrbro B ys.rrax, KaK npaBr.r,ro, ,1oKa,'II{3y}orcfl B HerlocpeACTBeHHoii
Snusocrz or Hy,'reBbrx JruHufl ,'ryr{eBbrx cKopocreri. 3ro Aaer ocHoBaHHe cqHTarL,,
qTo npzquHa, o6yc,'IoB,'IIrBaIoxIafl noflB,'IeHIle flpKLix y3,'IoB KaK B aKTI'lBHOii,

TaK H HeBo3Myrrl,eHsofi o6.racrflx, oAHa LI Ta >xe.

5. Harpea Q.roxrylon
llo,ryveuuue B npeAbrAyrrlux pa3Ae,Iax pe3y,'Ibrarbr Aarcr Bo3MoxtHocrL,

uo.qofira K MexaHr.l3My HarpeBa S,roxxynoe, Koropble ua6,rrcAarcrcfl B pflAe
xponocSepulrx u QorocQepusrx nusuk. Tor Qaxr, r{ro Hau6o,'Iee rpKI'le Mecra
y3,'ioB $.rrorxynoa o6br.{Ho coBnaAaror c uy,renofi ,ll.IHLleit ,'lyqeBbIX cKopOCreii,
.Iaer ocHoBaHIIe IIo,laraTb, rrTo o6t,fcHeHae HarpeBa Q,roxr<y,roa yAapHbll\'IH

Bo,rrHaMrr BCrpeqaer 3arpyAHeHr.rs. Ho B To xe BpeMf o6uapyxeuuble 3aKoHo-
MepHocTH rio3Bo,rrflror roBoplrTb o ToM, qro HarpeB Qnot<ry,'roe xaxunr-ro o6pa-
3oM cBs3au c ABHxeHLieM BerqecrBa. Hro6nr BbIflcHI4Tb cBfl3b cKopocrefi c flp-
Kocrbro, rurr no4po6Ho H3yqu,'rz oco6eHHocTLI pacnpeAe,leHLIfl cKOpOCrefi B OK-

@r-rr. I l. lucrorpauMa qacrorbl
noqB,'reHH9 MaKcuMyMoB tpKo-
cru xpolrocQepuoii cerxu a K3 Ca
II 4,ra pasuux paccroqHui'i Ao
H y,lenoli,'rr.r Hr.iH !'ryqeBbrx cKop G-

creii, r.rsuepeHnux a )"6103 A Ca I

o/
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pecTHocrl'I Tex MecT Hy,'IeBoii JttHvtil, Koropbre coBrraAalor c Hali6o,lee rpr(HMr.r
MecraMrr Q.loxxl"rurHx )'3"iroB. IlCno.nrsya_QurypH runa Qur. 6, xoropue 6u,rn
no/'ryr{eHbl Tor'IbKo IIO 3a[HCflM B JTUHVL| Ho,..cuaua,ra MbI ollpeAe,rH,,rfl HaIlpaB-
JeHHe Cropocrefi no o6e cropoHbr or uy,reeori JlHHuLl B roNl Mecre, rAe oHa COB-
ilal,aila..c Mar(crIMyMoM gpKOCTr.r y:,ra. HanpaB"rreHr.re cxopocreri oTHocr.{re.lbHC
Hlreeoit JrvHurl no o6e cropoHbr or Hee ofipe;le.rrflJocb no 3HaK),cKopocrri B.!aH-
Hol\{ Mecre H IIo,lo}KeHHrc axrasHofi o6,racru oTHocI]Te.TbHo ueHTpa co,THer{rrofo
ILIcKa. B rex c"'ryuaflx, KorAa 3HaK ,rryr{eBbrx cKopocreji no o6e 

"iopono, 
o, n1-

"leeoii ,rHHHrr 6lt,r raxttl.t, qTo oH yKa3brBa,[ Ha BcTper]Hbre ABuxeHUg B I{ap-
rusgoli r,'rocKocrlt, cql,tTa,,Iocb, r{To uMeeT Mecro cxaTue B oxpecTHocTn H\,.re_
sofr, nuHuu,ryqeBr,rx cxopocrerl. Ecru xe 3HaK cKopocra no o6b cropon"r ri.o"-
soft nwuuu yKa3btBa"rr Ha pacreKaHl{e, To 3To o3HaqaJro, rITo e xaprrnHoir n;ro_
cxocrrr Mbr uMeeM pacrexaHr.re or uy"reeorl jrLtHr4u. [.rx erori ue,la 6pa.nucl
TO"rrE,KO Te y3,rrbr, MaKCr{MyMbr Apxocrefi Koropbrx npai(T[qecKH coBI1a,la.r]H
c Hynenoii,rauuerl "r)'qeBbrx cxopocrert B Ho. vz 3b4 1:.roe 29g coBra.na.qr
c uyneaofi,'raHueii ay.r{eBbrx cxopocreii.600o rr: Hux paino.rara.rucb Ha rr\..:re-
eoii .rruuuz glopocreii, B oKpecrHocru Koropoii Ha6,rrola.rocb cxarrie ra3a.
tr1 ro"rsxo..40;qa_ QrroxKy,'roB CoBnaAa,rro c Hy',,reeoii .[HHueri, no o6e crol]oHbr
or xoropoil ua6"rrcga"rocb pactuxpeHue ra3a. flocxo.,rrll' e 6o.rrr,ulaucrBe c.1\.-
qaeB, a LrMeHHo a 609i,, Ha6.lrc,1anocb cxarr{e ra3a x ulieaofi jrrrHlls, ua xorb-
porl nexa"ru )'I3,rr,r S,roxxy,loa, N{olxHo 6rr,,ro c,{urari, ,{ro c}Karr.ie - o,r,rrrru3 BosMo}xHbrx MexaHIl3MoB HarpeBa Q.roxxv,ron. Ec.,rlr cxaTrre flB"rrflercfl
onpeAe.rrflIoulr{N,r B HafpeBe $"rroxxyrroB, To B 3axoHe CoxparreH}rfl 3Heptfirr NroxHo
OCTaBI'lTf, TO.IIbKO OCHOBHbIe r{J'leHbl, Yr{XTblBaIOlU,He HafpeB nOCpeACTBOI,I C;.tiaTIlfl
l ox,,raxAeHxe qepe3 [r3"rryqeHrle. [pe4no.larafl aBToMo.le.tbHocrb u ycpej,Hffff
ro ceqeHHIo reMneparvpy H r,rloTHocrb Beu]ecrBa, Nroi'r{Ho 3arlrcaTb 3aKoH
coxpaHeHIiE 3HeptUlI A"rrff n.rlocKoto cJ)rr{afl B BHAe

, 2nnT |: t.

3xecr n - r"rrorHocrb qacrrrrr, 7 - renrnepar),pa, a - xapar{repurrfi pa3\{ep
11 Ltu - - daldt - cKopocTb rpaHrrrrF,r, g - BeJlHqHHa 3Heprxlr, Tepffex{arr
e;lHuuqeli O6r,enta B eAIiHlltly BpeMerrtr qepe3 u3.{\iqegue. ilO rJ3jt}'r{eHtrro B.-]u-
ur'iu I(, ca II 1,ra^S"l^o]{K.vxor q x 2'10-2 epe'c.u,'cerc. Ectu B3flrb xapar(rep-
Huri paauep a x.3.708 cu, T x 7.10r'K, rt =. lOrs c.+t-r, ro,.rro6tr ^o6ecne-

,Jurt rra6,,rrcrlaeN,roe Bo (t.loxx1,.lax ti3jrvqeHlre B .rlrrHutl K, Ca II, crotr-rocro
cxarlrfl tpaHl,Iubt xapaxreprrofo pa3Mepa ro.nxHa cocraB.'rflTr, an x 6 K,11 CeK.
I(oueuuo, Ta_KyIo Be.'rriqrrHlr cr{opocTli, xorfl oHa u 6,qrsxa x sel,rioooir, \ro;Ngo
.lollycrxTb. Ho npli McxaHIl3N{e IJarpeBa S.roxNy,ron cxarrreM, I{ar{ 3To Brrjl}ro
II3 IlpfiBeAel]Iloro BbrpaxeHl]fl, {or'r}KH? 6rrro o.reHu recrrafl 3aBl{clt\,rocrb fiprio-
cTIi -v3"qa Qlorrvla_oT cKOpOCTU B OripecTnocrri rry,'reBoti lrlnuIr, ua xoropoii
oH pacno.lalaeTcfl. 3ro lousrno, u6o Becb 3anac renrosoti gHeptriu e1riurrrlbt
o6r,el,ra ra3a BbrcBerll.rrcfl 6r,r a ;r1'uure\r cJvqae 3a HecKo.TbKo \rxH):T, ror.ra
nal' ila6,rro.tae\toc Bper\ls )Krr3Hrr \3,'ra cocraB.lRer qacbr. Hapa-rr c 3Tl\r l)ac-
ull'lpeHIJe 3j1ecb Io.1)KIIo npuBoAIITL, Ii r1oilo.tttttTe.'IbHoxrV oxJa;,riJeHIIro ra3a,
a c"ireroBare.lt Ho, tr r{ ro}{H}KeHHo\t}r II3.'rYqerrrrrc ta3a. floaroltl, Kasa.roct 6bt,
tITo trJfl \'3,'IoB, pacrtoJararcxluxca Ha rr1'renori Jrirrrru, B oripecrr]ocru rioropoir
npoticxo:Inr cxarr.{e, B cpcArreN{ lpr{oct.b IoJ;t<ua 6urt 6o.rlrue, r{e\r,1":rfl \'3..io8,
B OKpecrrrocrrr ](oropbrx ua6.'trc1aercfl pacurrpeHHe ra3a. !.la npoeeprirr 3t.oro
IIOJOXellllfl N{bl BbIr{}lC.Itl.rlH Cpe;-{H€e 3lIaqeHIle flpIiOCTn |IO BC€\'I }'3,'Ia}I, B OI(-
pecrilocTII l(oTopr,tx 6trro cxarrro ri Hv.'reBofi ,nriuuu cxopocrefi H or;Ie.'tbHo
cpeJlllec 3llaqettiie flptiocrri no )'3JaNr, B or(pecrHocrri Koropbrx 6tr.ro pacutrrpe-
Hlie oT ttt'.resoll JliHIIlI. OIia3a.tocu, qTo cpeJrree 3Haqe]lrre EpxocTt{ tro BCe}r
\'3.Ta\'r, IJIrr r{oropbrx lra6;rrc1a.Tocb cxarrre, paBt{o I : 1,30, a .r,,rrfl \'3.roB
c pacutper{}rL.\r B or(pecrHocrrr H\,aeeoii .,rrrurrrr /o = 1,26. Btr.qrro, r{ro cileJ,-
HIte 3rraqcrrrrf ffpr(ocrrl \'3..roB s o6olrx c,l\rqarrx nprrNrepHo o,nuuaxonsr.3ro
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Onr. 12.3aerrcut\rocrs ]rex:1v r\'raxclrlta:ruttoii apxocrblo B -v3"rax Q"'toxx1',rtoo or Itx paccrofl-
HUfl JO 6,rrrXaiiUreii uy,rrenoii "ruHilx .ryqetsbrx cK,)pr)tTeii n(, llll\{epeltHt},I B ;ruuun LIo

yxa3brBaeT Ira He3aBHCilNrocrb cperHero 3HaqeIIufl rlptiocrlI )'3.IIoB $"'roxxyla
oT Toro, t{l\reet'cfl.rrI,1 cxaTfie rr"ru pacuHpeHIIe B or(pecTHocTu rl}r"qeBoii.IIHtlllll ,

ra Koropori oHrr "Iexar.
trIl,tercu1ueca AaHHbre Il03Bo.rrr,ru Tar{)Ke }r3\'qtiTb cBfl3t, NIexAy NIaKCltNla"rtb-

rroli lpxocrt,io 8,v3,'Iax Q,roxxl.lon rI pacc'rofltlue\I lIx 1o 6.ruNatirueii nyleooti
,'ulrrt,tu. rll,;ra aroro To"rrbxo no u3Mepeuufl\,r B.i]utlul{ Ho 6ut.ua nocrpoeHa 3aBIl-
cHN,rocrb rvre}KAy N{ar{criN(a.IlbHoli apxocTb}o B },3.rrax Q;roxxY.lon Il ux paccrofl-
HueN,r Ao 6"ruxaliruefi uv",resoii ,rruHrrtr. Pesy,ruralrr lraHeceHbr la rpaQuK $ur. 12,
fle no octi opIUHar orJoxellbt t\,raKCtiMa"rIbubte uHTellcuBHocrtl .vs,noe Q"'toxxy-
.loe (e e.qurruuax coce.{rrero HeBo3Nl-v[lettHoro .tlttct(a), a no ocfi a6culICC - 

rlx
paccroflHur 1o 6ruxafruefi uv.[esori .rruHr]u. @ur. 12 He rroKa3brBaer rtuxaxoft
3aBlicuNrocru. f,a.ree no I{apra\{ no",rfl cr(opocretl s Ho 6ann rl3N,repeHbt rpa,qrteH-
Tr,r,rryrreBbrx cNopocreri no o6e cTopoHbr oT H),.neBori.rilrrrHLr, rra xoropoii pac-
IroraraeTcfl y:e.l S"loxx),.ra. Ilo BeruuliuaM tpatrtleuroB lo o6e cropoHbl or
trv.nesoii "quHrirr Iraxo,rlrr.xocL, cpejlrree 3Iraqel[Ie rpa,qxeura I.r]a Kaxroro \'3"1a.
3arel'r no r{apTaM rrpr{ocru s Ho 6pa,tacb N,rar{cuMa.'rbHafl fipr{ocrb \'3.rIa ti Hauo-
cu"rracb rra rpa0ltx B 3aBrcuNlocrtI or B€"rul9t.urbr rpaIueHTa I"rIfl AauHoto y3na.
Pesy"rrlrarr,r npeAcTaBrerrr,r B nu;1e rpaQuxa rra Qur. 13. flo ocrl opAuHar or,rro-
XEIIbI T,IAKCTNIA.iIbHI,IE 3IIAqCIIII'] flPKOCTU B }'3.IIAX, A IIO OCI{ A6CUIICC 

- 
3HAqC.

Iurfi rpaIueHToB c yqeroNr 3rraKa. 3rrax rparlreHTa cKopocrrr cqura"rlcfl Ilo,,ro-
xure.rbHblM, ecJrl B or{pecTrrocru H\,.IIeBoii ,luuutt, ua xoropoii .rIe}KrIT MaKCI{-
r\r)'Nr flpKocrH v3.ra, cKopocrrl roKa3brBaroT clKaTIre B oKpecTHocTH ero. 3HaK
(MrrHyc) )r rpaluerrTa cKopocTu cooTBeTCTB,veT c"Tyqaro, t{ofAa cr{opocTll IroKa-
3L,rBaror pacuHpeHxe or ul,.lenoit .Ir1Hr.rII, rra xoropoir "lex{Hr }':e"r $.loxxy,ra.
PaccuorpeHue $rrr. 13 nosno.lqeT BxIeTb IrairHque 3aBucHNrocTu flpt{ocTl] or
BC;'III9IIIIbI rpaAxeHTa CI{opOCTx, IIO He OT erO 3HaKa: xapaKTep 3aBI{CUNIOCT}I
EpKocrx ys,ra @,roxxy"IloB or rpaAI4eHra cxopocrll nprl clxarllll II pacuupeHHl{
npuMeplro oruHaKoB. floc"neguee r\{oxHo 6u.ro npe4ru,lerb, rar{ I(aK B cpeAIIeM
flpxocrH y3,'roB Q.noxxy"roe, B oKpecTHocTH r(oTopbrx ua6.lrcraroct, c]Karue u

pacuupeHxe ra3a, rrpuMepHo paBHbr I, x Ir.
Bce aro cBuAere"rrbcrByeT o ToM, qro clKarrre rre nB,rrflercfl onpeAe,'rflrour,uM

MexaHH3MoNr, o6ec[eqxBarou],r{M HarpeB Qloxny",ron. Tax xax cBrl3b flpKocreii
II cxopocreri oIHHaKoBa KaK Arr]r Q"'toxNyaoe, raK lI A.rlfl y3"IIoB xpouoc$epuoii
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<Dnr. I3. 3aslrclnrocrr, \raKcrr\ra.'rbr{oii npxocrtt B }'3.'Iax
.rtHHfiH J'I)'qeBbrX CKopOCTeii,,rr rpaflreilTa eKopoCTii

400 100 000

rl.ad a H/clKr trK. dlzu

Qloxxl'.roe, .qeixauxx Ha uy;reeo'i
B IAHHOTI \IECTE

cerKu, To 3To roBoprrr, r{ro N,rexaHH3!r HarpeBa aKTHBHbrx rI HeBo3M}'qeHHbrx
o6racrefi Ao.[)"r{eH 6urr o.lrru H Tor ],Ke.

Ha,rrrque 3aBHcnNrocrr{ flpKocrrr Ys.noa $.,roxr(\'.roB or a6cormHofi ae.'ruqll-
Hbr rpaAHeHTa criopocrH Aaer ocHoBaHHe no.[ararb, r{ro lr MexaHLI3M HafpeBa
axtusuofi H HeBo3Ntvulenuoir xponroc0epsr Ao.IIxeH 3aBI{ceTb or rpaAueH-
Ta cKopocrrr rr,lrr ro xpar'rueii uepe trportB"rrrt'ctt qepe3 rpaAHeHr cKopo-
cru. C 4p-vroii cropoHbr, rrMeercfl cBr3b Me)KA\' npKocrbro Q.rorry.roa u ae-
nu\uuofl HanprrlKeHHocrrr NrarHt{rHor-o no.rs [19]. I-loaroltv oAHHil,I H3 ratux
['rexaHH3MoB HarpeBa axrHeuoti u HeBo3\,r]'uertuoft xpolrocQepll, xoropstft
3aBHc'.rT or rpa{lreHTa criopocrtr, ]vrolxer 5urru nrexaur43r\{ rxov.'IeBbrx noTepb
jz,-lo t- n qacTlrqrro IIorlu3oBaHHor\,r ra3e nptl Ha.xHI{rtH }IafHHTHoro no,rn [20].
Kporie roro, 6o,tsurue rpaAHeHrbr criop-ocru r\rorvr 6strr peav"lbraToM ryp6)'-
.rreHrHbrx AsttxeHuli. ,{.rn rvp6y',reu,noii ["Ia3]Ibl xorfl II Her crporoir reopHu
npoBoAHMocrt{, Ho ecrb ocHoBaHrre cqHrarb [21], ,{ro npoBo.xHNrocrb ee no nopflIl-
Ky Be,qilr{HHbr N,ro;,rler 6stru paeHoii ,{acrore fl.'Ia3MellHo-3BvKoBblX tio,le6agatl
n,,ra3Mr,r. Tati qro IrpoBo,(fl\Iocru rIp6l'.reuruoii ftJa3\Ibt \IoxeT 6strl Ha ue-
cKo.rrbKo nopfl.rrioB uttxe roir Be,rI[{r{r.rHu, Iioropafi no.:ryqaeTcfl no t("qacctrqe-
cxuru Sopr,n';rara [221. lloutrixeHtte npoBo.IH\tocrtl cnoco6crever 6o.nee aQSex-
rusrroli ,qHccuaauuu rorioB 3a cqeT AiKo\'.:IeBLrx rlorepb. IloarouY BecbMa Bepo-
,THO, r{TO OCIIOBITbtN'r NIeXantI3\{o\'t nafpeBa arrlrerroli u I{eBo3Nlvuletluoii xpo-
uOCQepsr flB.II11tOTCfl .IiKo\'.teBbt norepH. TorJ,a tl rlaIttllTHble noJfl AO.'Ix{Hbl
rreHflrbcfl .roBo.rrbHo 6ucrpo l23l .

B sax.'rrcqeHue npHHocart 6.laroAaprtocrb aKa.le\'tul(\- A. E. CeaepHorty
sa o6cyxleHt{e pa6orbr, H. A. PariNoeoii 3a rro}roulb n o6pa6ortte ltarep}Ia"IoB.
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K TEOPI4I4 NEPEHOCA H3JIYIIEHH'
B MATHI4THOM TIOJIE

A. H. Paqxoecxl.rfi

Pacclrarpnnaerca o6paaoraHue pesouaHcuofi ,lLtHLIIt B c,ra6olt MaTHUTHoM IroJIe.
Marpuua paccerrHuq noflyqeHa c yqeroM Koppenrulru no Saae u3"'IyqeHlrq c pa3nnqnbtx noA-
yponnert u npe,(craBJ'IeHa B BH.{e npougBe,ueHHq AByx 83aMMHo o6parHutx MarpHu,3aBHcfl-
ulltx cooTBeTcrBeHHo or yrroB, onpeAerrrrcuux HanpaBJIeH[g naAalouero H paccerlHHolo
Jlyqa orHocr.ire,'rbllo MarHItTHolo noJIt.' 

floxasauo, qro anropurM peueHuq, pasaurttfi g [3], rae npeHe6peraaocs Qasosofi xop'
pe,rrquefi pacceqHHoro I.t3ryqeHufl, NtoxHo Hcno,'tb3oBarb npH perrleHI.ru ypanueuai;i nepe-
Hoca usflyqeHus, nonyqeHHL'rx c yqeroM Qasonux csqsefi.

ON THE THEORY OF TRANSFER RADIATION IN MAGNETIC FIELD, by D. Rach-
koaskg.- The formation of absorption lines in the faint magnetic field is considered. Tak-
ing in to account the phase correlation of the radiation emitted irom diferent sublevels,
a slattering matrix is deduced. The scattering matrix can be brought to a form of the pro-
duct of two reciprocal transpose matrices depending on the angles.between the directions
of incident and icattered beams respectively with the magnetic lield. It is shown that the
method obtained in [3] can be used for the solution of transfer equations.

V,qauuoe npeAcraB,'IeHae MaTpHIrbI pacceflHl.{fl MoxeT cHJIbHo o6"lerqllrb
perueHHe ypaBHeHHfi [epeHoca noaflpH3oBaHHoro H3ryr{eHl.{s. B cnyuae nepe-
HOCa I.r3JryqeHH' B MaTHHTHoM nOJIe HaMH S Il] 6HflO IIOKa3aHO, IITO Ntarpuqy
pacceflHl.rfl MoxHo npeAcTaBr.rTb TaKl

S:0(r)F(r').

34ecs y0 H .f - cooTBercTBeHHo yrltlbl [aAeHHfl H paccerHl'Ifl nyqa c HartpaB,']e-

HI,ICM MAIHIITHOTO flO,'Ifl, TAXOC NPCACTAB,'ICHHC MATPI.IUbt S NO3BONH,'IO TOXA.
3aTb, rrTo perxeH].Ie cHCTeMbI HHTerpoAHQoepeHu[aabHblx ypaBHeHHIi MoxHo
cBecTri K perxeHr.rrc HeKoTopofi cHCTeMbI I.IHTerpa,'lbHblx ypaBHeHHfi.

OAHaxo a Ill npu BbIBoAe Marprubt paccerHufl ttpLtHHMaJIocb, uro H3r'lv-
qeHIre c pa3,rrr{qHbrx IIoAypoBHefi eepxHero cocroflHHfl Qa3oBo HeSaBHc]tNIO.

Taxoe flpeAnoJroxeHlle cnpaBeA,'II4Bo npu ycJIoBLIH, r{To 3eeMaHoBcKoe pac-
uleureHlre nopflAKa uItpLIHbr ypoBHefi. Ecnu pacqe[,'leHl'Ie 3HaqHTed'lbHo MeHb-

rxe mHpHHbI ypoBHefi, HaAo yql-lrblaarl sasonyrc 3aBHCLIMOCTb pacceflHHoro
usJryqeHlrfl [21. Teopua o6pa3oBaHl.rs r.uuuit nor,roqeHllfl B yMepeHHbtx Mar'
HHTHbIX IrO,rIflX, KOrAa pacqe[r'leHHe ilopfAKa IxHpHHbI ypoBHeil II, CJIeAOBa-

TeJrbHo, $asonue cBfl3lr He HaAo yrlxrblBarb, paccMarpHBaJlacb B [31.
Huxe BbrBoAHTcfl Marprrua pacceflHrrff c yr{eroM Qasooux cBfl3eil, a 3arel\r

Aaercr MeroA perxeHl.Ifl coorBercrByIoIIIHX ypaBHeHilft nepeHoca B MalHurHoll
no,rre, TaKIIM o6pa3oM crpouTcq reopHfl o6paSoBaHl.r fl. JtLlHLlit ror,TonleHHg
npH MaJIblX MaTHHTHbIX IIO,rlflX, HOrAa paCIIleII,'IeHHe 3HAQI{T€IbHO N{eHbIUe

rrrl{pHHbr JluHHLt.- 
Ilepnar no[brrKa noryqurb Marpuuy pacceflHHa c yrreroM Qasonux cBfl3eii

AJ'Ig nepexoAa js - 0 * iH : I 6tt"la cAe.'raHa HaMH B t4l. B. O6pu,1xo pac-
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@ur. 1. Cxena nePexo,4a i* :
:l+iH:0

i.=0

cMorpeJl repexoA iu : 1 * iH : 0 [5]. OaHaKo eMy He yAa,'Iocb rpeAcraBl'lrb
MaTpHUy pacceflHr.Ig B yA06HoM A,Ifl TeOpeTHqeCKoro aHa,lLI3a BLIAe.

34ecr uauu paccMarpuBaercn [epexoA /e : I * ir : 0. floxasaHo, qro
Marpurra pacceflHur MolKeT 6rtrr npe4craB/'reHa B BI,rAe

S : 3 (r, q) 6'(ro, qo)

r.r qro MeroA peueHr{fl ypaeueuuli [epeHoca, pasourufi s [3], oKa3blBaercfl
B ocHoBHoM nprlMeHxMbrM lr B sToM c,ryqae.

l. Marprqa paccesHl,rs

Aflq repexo\a js: l*+/u :0 (Sur. l)
Cor,racso reopulr lanru,rrroua [2], aepoarHocrb roro, qro nor,'roureusuft

aroMoM KBaHT, xapaKTepu3yeuuri KoMrr,rreKcHbrM BeKTopoM Eo, u3.rIyqI.ITcfl
B BUAe KBaHTa C KOMrd'IeKCHbrM BeKTOpOM Es, paBHa

w (Eo,E,) : X I (B,Pi,,) (E:P;,,) l'. (l)

3Aecs n - [poMexyTotIHoe cocro.flHlle, k - Ha'ranbHoe, p - KoHetluoe. IIpu
h : p : 0 uueeu ro,rtbKo oAHH r{,reH n cyuue (l)

V (Eo,E.) : | (EoPo, *')(E,P*r, o) * (E.Po, r) (E'P;, r) * (EoPo, -') (ErP-', o) l'. Q)

Bunumeu renepb BeKropbl Eo, Er, AJ'rrr gToro paccMoTpI.IM $ur. 2.
EAusnqulre BeKTopbr Xs, ysi Xo, yo Bbrpaxarorcfl qepe3 oprbl ocnoeHofi

CI'ICrel{r,I KOOpA}IHaT C"qe.{ytsUI'I\'1 O6paSou:

!m:-sinrp-ifcosrp.j,
Xm : CoSfm cos rp.i + cos rm sin g.j - sin y,11k, (3)

m - 5,0.

Monreursr nepexoAoB P', F" BstpaxarcrcR qepe3 eAHHI.ITIHbIe KoMrrJreKcHbIe
BeKTopbI €+1i €si

Po,n : { g-rn"r, P'r,o : 1[ G r,oe-r,

€,: fiti+isl, eo:k, n:-l-1,0. G)

@:ur. 2. Oruocuren;uoe pacno-
JIO)r(eHHe eAHIlHqHbtX BeKTOpOB
Xo, Yo H Xs, ys, XapaKTepr.r3yro-
ulux naAaou{uii n pacceruuurl
rYtIH

l4*t9l

JB-'



Bne4erra o6osHaqeHIrs :

go, 't : frI,,, G*1, o : Akr,u,

90, -t : kz, u, G-r, o : Ak2, u, lo't' : ho' u' Go'o : Ako' u' (5)

Hopuupoeor{Hblfi Ko3QQr{qpleHr 6yler o6cyx4eH Aa,'Iee. BseAeN{ BeKropbr:

t fcosl'l . l-sinrl"r:fru4'l-;), ez:€i, "n:L o'1. (6)

llaAarcuee II3,tyrIeHIIe 3aAaAHN{ B BIIAe

Eo: E,xo * Euyo. 0)

TorAa aMfl.rruryAy pacceflHHoro pr3,ryqeHus MoxHo [peAcraBl{Tb B Br.IAe BeK-
ropa E19. rMeroAuxa BbIBoAa 3r,ecb ra xe, uro r [4]:

Er,r : {A lf6,i,,,ef)}<or- + {ilrQi"f)Zj'). + {6W"?7[o).] Ernr. (8)

Onpege.rrul'r ltapaNrerpbr Croxca:

T: {E,E|,W;,-Ea,*a,EGil. (9)

Ilpclcraeunr B cooTBercrBlle N{arpHIre

^ ta,1t,ob;7 =l:,o, o.,O.,l 
(10)"'o' lr,l :lo,on b,bt)

4" nexrop t#rl : {a,ap, bobs, aobB, boa3}.

3anacbreas (B) coxpaqeHHo B BHAe

Eto : {8, * Irz + 1Jo} E(o), (l l)

MoxeNr orpeAe,'rarb napaMerpbl (9) c,T eayroulzu o6paaont:

IGr : {Br * B, * B0}A{Bi+ B;+ Bi} Iior. (12)

3g,ecl oneparop A ecrb HeKoropar oflepaqllfl, cMLIc,r xotopofi pa3bflcHfleTcfl
c,IleAyroulrNI coOTI{OueHUeM:

u'^ 

1:o^_{;tr :;i;;;ffiff;'' 
: 

(, 3,

B xa.recrse npuMepa paccMorpllM B, ,\ Br':

B, \ B; : A V hrt$-*-,.t"]t -5t ;t').!n)*)',
HO

(s.f-/s)* 1 [cosf ltcosr-i] ;,.. , ., I cos:T -lcos1']ef''4\'r :;L_, 
I e-2i+:-=e-ztci_;.o.T _l ].

C,re.[,oaa'terrtlro,

B, \B; : I tta;t;w,exp [- 2i(q, - q.)] cr.rcr"i,

rAe

[ : 1cos2 T, - l, - lcos T, - icos f].



flpo4e,ras Bce onepaqn*t a (12), nor'lyqaM

t ur: *P' (r,) 6, (q,) 6,'(- qo)Fi (ro) Iu,r' (14)

3,qecr Marpuqa Fr (T) ganucblBaercfl

f cos! y cos2 y sinz y cos2 I sin y cos y cos2 1

^ I I I o -1 o -lh(r):l ;.orr -lcosy o -icosy o icosy

l-;.ot1 lcosl O -icosY --isin1 icosl

(15)

3anHcHsag ArraroHaJrbHyro Marpr{uy 6r," (q) AJrfl CoKparqeHllfl Mecra B crpoKy,
nonyqaeM

Or,, (,p) - tftr,,; kz,ui2ko,ui1[kr*kuexp (- Ziq);ltZnr,"no"exp (- l<p);

{ E,,ku "*p 
(2i q) ; ltT k,"ko,"ex p ( i e) ; lt,il;E;"exp (i rp) ;

1[zQ"ko,"exp (- r,p)]. (16)

B cHcren,te uapaMerpoB (9) y4o6no cocraBJlflrb Marpully p, (t), oAHaKo

o6r,rqno uMelor le,io c seqecreeuuoft cucreuofi napauerpoa:

4: @-ei, nne), - 1I,2Im (E,E) ,{lte tffin. 07)

Coornoueuufl repexoAa Mex{Ay cHcreMaMH (17) u (9) Nn,letor nua

lr: Ll, lr: L-rl, L-L :L',

sinlcosl sinlcosY .trt.."tr-l

0 i sinY - isinr l'isiny 0 0 J

(18)

rAe

I-

l0 0 0

0l 0 0

o o illl, -itt,
0 o tt{, tllt,

srl] T cos T
0

I
nE 

stnr

i
]Esln r

sin I cos Y sin f cos f
00

-t I
----Stn 1 -;= Sln Tv2 y2
i -i--;:Slfl T --z:Sln Ty2 y2

(le)

(20)

B groft cucreMe B BbIpaxeHI.Iu (la) u3MeHllrcs ro,lbKo BI.'IA MarpI'IUu pr 11;,

cos2 I cosz f sin2 I cos2 1 sin 1 cos 1

I I 0 -1 0

0, (r) : - 1[2 cosr {2 cosy o -l0 -11r't'nr

-i0 0 -il/2cosY n7stnf
cos2 y

-l
0

i 1[2 cosy
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2. HoprvrrpoBr(a Marpnqhr pacceqH[r

Ycaoaze HopMHpoBKH BbrreKaer H3 paBeHcrBa nor,roqeauort sueprar H
pacceauuofi rro BceM HanpaB,'reHnaru. IIpu groM HaAo yr{HTbrBarb, qTo KBaHT,
norJlouleHHbtft g Heroropoft vacrore \r, MoxeT nepeHg,'IyquTbcfl B qacrore v,
B flpeAenax ecrecrBeHHoft ruHpl.rHtr BepxHerc ypoBHr. 3auevax, qro crol6llu
c Qasoauun MHoxHreJ'rrrMH B Marpuue 0, (?) noc,'re HHTerprrpoBaHH, rro a3H-
MyTy BbrnaAaror, MoxHo cpa3y 3a[Hcarb cyrqecrBeHHbre A,'rfl HopMrrpoBKr.r
q.IIeHbr, onpeAeJrgloil{ue paccerHHoe H3d'ryqeHr.re.

,*,:+l ;fl:. 'oT'' 'T"l[u"o''' h,,uk,,u 
nu,,"u,,.1*

- L- 1[2cos"y, 1flcosy, (

fcos2 7o I

x | .os'10 I

lsin2 1o 0

flocne HHTerptrpoBaHH, uo gs, %, v' gtur noruofi HHTeHcHBHocTH paccerHHoro
u3ryr{eHlrfl HaxoAr{M

/1,;f /1,y:# i u,.on,{*,u,,, * k,,")cos2/1e; + +(ft,,, * k,,")Itot*

+ 
WL- 

(hr," - fr,,,) cos ^rV p1 *fr,," sin2 rrtrl) .

Brrpaxeuue
nanpurrrep, [3]).
Cne4orarerrbHo,

e : # tJ 8,,a,';' .

Marpllubl paccerHuf c,reAyrculafi:

: (l - E) AAr(r.) 6 (n, q,) 6(ro, - ,p.) EI (fr). (21)

qLICJIeHHOrO MHOXHTe,'Ifl , AJlfl

@

A ::={\ r,a,'}-'.
dJJL [u J

3. HexoropHe oco6enxocrlr Marpr{rlu paccesnns

Cor,racHo [2], uarpuua pacceflHgfl np6 H : 0 Ao,'IxHa cBoAllrbcf K pe-
aeescxori. IIpa peneeecKoM paccesul.lu o6uqHo nsr6upaercfl cr{creMa KoopAn-
Har c oAHoft Hs ocefi, coB[a,(arcqeft c nnocxocrb]o pacceflHr.rr. 3.qecl 4pyraa
cucreMa KoopAr.{Har. Paccuorpllrr.r A,rrr lpocrolu qacrHufi c.lyvafi uaupanneuufi
naAaloqero H pacceflHHoro nyueli, a uMeHHo, naAalouluft r'ryrr HalpaBr.rM BAo,'Ib
MaTHIITHOTO lO,rs. B STOM C,rryqae B [plrMeHsevoft 3Aecb cr{creMe KoopAHHar
AJII naAaroulero H paccerHHoro nyvefi per'reeBcKafl Marpuqa 6yAer AraaroHanu-
uofi (Qur. 3).

- {lcos 1s I
{'o*". 

I ',,

a Qurypuux cxo6xax ecrb not,,loqeHHoe us,ryueHue (cu.,

Ii OxouqarenrHufi nr4

S (r, r., gsi vo, To, eo)

t{ro6u Hg6asutrcs or
3HAIICHHC

BeJrHrrr.rHbr .A npuuaro

(22)
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@nr. 3. Otttocnre,tluoe Pacno-
,'roxeHLIe eAI'lHIrqHbIX BeKTOpOB

xo, Yo U x8, ys, npu xoropoM pe-

JreeBcKafl MaTpIrIla AllafoHa"IbHa

llrax, nycTb Q0 : (Ps, ?o :0, Y, :0, TolAa (21) aanHcltBaercfl B BI'IAe

s (0)

Ecau H -> 0 n 6yaert,I paccMarpuBarb H3"lyI{eHI'le B lt

cos2 0

2 e 1tEtT, - {Erfi*)zcos2 o

dE;E;'* {6:8,'i'
1[2 cosg (k2,b2,' - kruk1-')

0olol
0l

4 cos 0 1/ Er3*-'Ar"ar"' )

(23)

ll Eiri'+ lfn*E*')z cos
t-

I Ol nrnr.- | kr"hr,,)': olVrcoso(ft2,ft2". 
- kr,kr"')

lo
(krukru. - kr,kr,') y'2 cos' 0

1/21krkr,, - krukru,)

2 cos 0 (k*kru' * kukru')

0

peAe,'Ia

,] 
'

S (e): #

x ncefi JIIIHHI'I, To

(24)I
cos 0

crour oTMerllTtr, rITo ec,lll 6lt ult He yqHTblBa'ru saaoaue cBfl3H' To npu

H : 0 Marpl'Iua paccerHl'Ifl He cBoAI'IJIacl 6lt x pe'leescxofi' 3ro c"IeAyer I'I3

roro, qro rorAa B (l;i';y;; 6p;;-u pu"'"t ro"rbKo IIepBbIe rpn cro'n6ua:

cJreAoBaTe,'lbHo, MaTpl'lua paccefHHf oyAer

Ecau uarHuTHoe IIO,le AoCTarotIHo BeJIHKo' qto6u, Ha[pHMep' kr7 ko]
> ku-'o r (20) CyulecrBeH ro,rbKo uepasril cro.r6eq, cJleAoBareJlbuo, Qasonrte

cBs3H He urpaloT po,'Ifi.
floxaxe" .1enepl, uro sasoaue cBf3LI He HrpaIoT pod'Il{' ecd'Iu [aAaI6_IIIHII

rroroK rroJ'repr.I3oBaH no xpyfy Hr'III HenOJItlpI.{3oB.aH I.I pagnpOCTpaHfleTCfl BAoJIb

,rinrrro.o noJlr. flnr ll'anyueH,r c r<pyroeoft floJlrpl,3aul{eft uueeu

T : {t' I ,, + 1[2[ ,, 01

raK KaK To:0, ro a (20) cyuecrBeHubl ror'IbKo nepnltfi' "o!9-',-:--Y::::l1u urecrol'iro,l6uu. Oasosue cBfl3u yq(TblBalor ro"lbKo r{erBeprblft I{ uecron

cro,r6[u.flocro,llryHxB,luqHueMo)KHoyqI.{TbIBaTborAeJIbHo'paccMorpl'lM'
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HanpHMep,

rAe

L:

u. Bxrar or

tl -l 0

AS

Hero B S cooraercrnyer

-r iv rtl i: I
l+ 6'-', _J 

: o

ueraeprlrfr cron6e

: 
L_,);:,,]

4. Ilpeo6par?u11n. Marpxrlhr paccerHufl K cr{creMe,r xoropofi AnaroHaJrbna rrrarpuqa norronlegrcq

B [3] 6H,ro rroKa3aHo, uro Heo6xo4urrroe npeo6pa3oBaHHe ]rMeer

l* : Ll,

DD-

I

t fi(D - D.)

DD. -+(D-D.)
-iD. -#Q-DD.)
- iD 

a-, t, - DD.)

-+@+ D.)

-+@r D.)

72 tt + DD")

aV {t + DD.)

(25)

(26)
t

TD,_T.-iD

- iD.

3Aecr

TAC

(sr - sz) cos 1 . (27)

.[,,r a 4al ru efi urero n oH a4o6urcfl Ta Kxe BrrA KoM[Jre xcuori Marpr.rubr noruIorrleHufl :

Re s*

Re s-

rl - lr
, (s* * s-)

)llt-: -i

n_, T (fso-s,- sz)* l/ +(2so-sr-sz)2*(sr-sz)2coszT-_'

f r'; + 
'-1

r(
s+ : i tr, + r, + +lL (2so - sr _ sz) t

r-
t/stlt_'r - 

-

Y --f- (Zso - sr - sz)2 f cos2 f (sr _ sr)2 ,

0 - xoun,rexcHufi xoaQQuqaeuT notJrorrleHus.
(21) a cucreMe (25) sauuruercr B BHAe

( I - e) e0. (n) I (r, q,) 6 (ro, * vo) F'* (ro) I*,0,,

t96

+
nPil i :1, 2,

Cootuoruesue

I+ (s) :

(28)

(2e)

(30)



rAe

0* (r,) : I 0, (r,\. (31)

Oruerun, rrro conpflxeHHocrb Marpurrbr 6* (Vr) s aroii clicreMe r.rcqe3aer,
qTo oqeHb ueHHo.

5. <DoprrrynilpoBKa np[Hrlurra B3aHMHocrH

Eyaer',l xapaKrepl.I3oBarb HanpaB,'reHlle I napofi yt,'roB (y, q) s crrcreMe
KoopAllHar c ocbro z, coBrraAalouleii c H, u;tu yrJroB (0, ,lr) e cr.rcreMe KoopAr.rHaT,
rAe z coBnaAaer c HopMa,rrbro x $orocQepe. "rlyu, HanpaB,rreHr.re Koroporo npo-
rllBorroJroxHo I (?, q), uoxuo 3arrucarb xax I (n - T, rp -i- n); or{eB}rAHor

fr I
0,(r,q) :tl,(r).5r,,*l:l '-, 1r,,,,,_ r,n*q) :

L -rl
=? 0r@ - r, rr + q). Q2)

Tax rax
L@-r) -iLff)i',

HMEEM

0*(tt- T, xt+rp):L(n- f)0r(r- T,nr,f'):? 63.(T,q),
T. e.

[3* (v, rr - T, rt. * q) : i 0* (v, f, q).

(33)

(34)

@opuynupoBKy nplrHrruna Bsar{MHocTrz r'retqe Bcero no,ryquTb, paccMa-
TpuBafl, oTpaxeHlle oT oIITET{ecKH TOHKOIO L'tOCKOnapar',r,rIe,rIbHOIO C,rOq. Kax
yBI{AHM s AarsHeriureM, rrpuH(Hrr B3auMHocrH oKaxeTcfl cnpaBe{;ruBbtM H AJIfl
o.quopoguofi ro,ry6ecxoue.rHorl cpeAbr. Bcrcay s Aa.[rHertueM H3JryqeHrre Mbr
6yaeu paccMarpHBarb B cucrer\re, tAe AuaroHa,,rbHa Marpurr,a rorJour€Huf.

OrpaxeHuoe H3,,ryqeHr.re MoxHo 3anlrcarb B BHAe

I(v,0,r1,): (l - e),apoi (v,0,r!;y'n *0o,rr* rl,o)I(v',r-00,n*Qo). (35)

3Aecl po - KoclrHyc yrJra [aAeHHr. Halpan,reHue na.4arou],ero ,ryqa ML,r xapaK-
TepLI3yeM yrdrraMlr fi - 0s, n * Qo, nplrqeM yr,rsr 00, r[,0 coornercrByror Bbrxo,'
AflxIeMy B npoTHBonor'roxHoM HanpaB,'reHun !'ryqy.

14ueeu

po (l - e) d(v, 0, r!; v', fl - 0e, n i- !,0) :
: (1 - u) /p* (r,) I (r, q,)t (r', - (n + qo))n- (n - ro)f ,

6 (r,0,rP; v', n - 00, * * Qo): O ffi[j. (f,) 6(r, qJ 6(r', -(**qr))F.(r- fot.

TpaHcnoHzpyeu

0'(r, 0, 1I,; v', n - 00, r * Qo) : A #;0*(n-fo) 61r', -1r,1-,rJ)6(r,rp,)n*(n):
.At^: A l.L; P- (fJ 6 (r', - qo) 6 (v,rr + q,)[j* (n - n) i.

PPo

Vrax,'
i'(r,0,{,;v', sr-00, r* {,0) :? 6(n',00, -rpo;v,rtr-0rn-rp)i (36)

3ro cooTHoureHr.re sB,'rflercs BbrpaxeHHeM npr.iHur.rIa B3aIIMHocT[ Ang
IronspugoBaHHoro r.r3d'ryqeHufl B paccMarpueaeMoft 3aAaqe.
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Is 771+ t3 7/Iz

<Dur. 4. Orpaxeuue or nonY6ec-
xoue,{Hoii aruocQeprt

6. Orpaxenlle or noJly6ecxoHeqHofi oAnopoAHofi cpelbl

IlpuueHuu npIlHUu11 I{HBapHaHTHOCTI.I 11O OTHOI1eHI,IT x lo6an,leUul6 TOH-

Koro c,'rofl K HeotpaHgqesHofi c oAHoii cropoHbl arMoc$epe. O4HospeueHHo

C Ao1O,'IHI.ITeJIbHbTMH pe3yJIbTaTaMI.I noJlyqgl,1 noATBepxAeHHe [pIIHII[na (36).

Our. 4 noKa3blBaeT CxeMy O6pa3OBaHHfl IlflTLt TLIIoB flyrlefi, orpaxeHHblx
or Qoroc$epbl LI L{Meloqux [oprAoK no At se Bblue ilepBoro.-[,rrx 

coxpaqeHr.rfl 3aluca o[ycrl{M BCIoAy MHoxHTe,'Ib A(l - e), rolAa HMeeM

Ir : 0 (r, r, g)F(vs, n - To, fi - rpo) $tr,

Ir: f dr'\ tr'p('r, r,e; \',n -T',rt +q')3(v', fr- T',rr + q')x
O2r

x ? (vo, n - To,fi - go) Ltlodrrt',

Ir : f rr' L + 3 (", r, e).6 1v", (, -,p") 6 (r",f',q" ;v6,rr-To, xr+Qo) Lrlod,o",

ln: (t -i(r,d -f,a)po6(r,,T,eivo, it -To,rr+ q0)(, - r(vo,ro)#)r.,

Iu:J J'dr'dr" 5 5 otr,T,ei!', lt-T',il+p')0(r',n -T',n*q') x
0 O 2a27

x'F (v", T", - g") lrop (v", f', e" ; 11- To,vo, rI * rpo) lodto' da" Lt.

Hcnonrsyx npr.IHr1un HHBapt{aHTHocrH,

n /v- 'v) -
-il p(v, f, eito, fl -To,tI* qo)* 6(r, f,eivo, rr - To, tt * V.) Ufrp:

^ i: ri..c^.:0(v,r,q)# 3(ro,n -To.n -eo) : * )rr'.I o(r,T,q;v', n-T',n*

+ q') 0(v', fi - T',ft * q') dr|(r'o,,r - To, fi -,pr) + + 0(r,f, v)[ar"x

F(r",T",-,p') d(v", f',q";vo, f, -To, fi + eo) dr"a(dr'\ 6(r,r,*, nt',fi,-
O2n

&

-T',fi * q') 9(r'rr - T',x * q')d.j' S ,r'5 F(n",(, - q") x
O 2t

x P(v", (',9"; v6, tr[ - 10, rr f 9i da" x

.I
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@ur. 5. CQepuuecxuft rpeyro,'Ib-
nux P, H, N, cgqaHsatou-tt{fi
ynlu 1" g' u 0" r[l'

xp,;1(v,r) 6(r, T, ei vo, n, - To,r + q0) + 6(v, f, ei vo, trtr-To,r * Qo) x

x fr(ro,ro)p : [P{r,r, e) + pi^'!, 6(r,T, ei!', n - T', n* q') 0(v', rr -
'l r-:

- T',T(+ q') dr'l 
IO'trr, 

rtr - To,n - eol+ *, ! av'i, F{v', r', - q') x
O2n

x 6(v', T', e'; vo, ttr - To, r[ + q,,) dr') .

Bropoe npoH3BeAeHIle B flpaBoft rlacr[ MoxHo npeo6pasona'rs:

frp 
(ro, To. - eo) * *, I ar' !_ 6 (v', T',il r0, r - To. xr + qo) 0(r',T', -,p')dr'] 

:
o ,r_

: 
[0tr.,To, -eo) **r$ an'\ i(!o,Tr, -eo;i ,n-r',rr- q') x

x 0(r', Tt - T', n - q') ar')i.
Bsols 

€
q(v,r,p) : 0(v,r,q) * rt ar'S 0tr,y,eiv', rt -T',n + q') x

OZn

x 0(v', fr - T', n I rp') da',
nO,IYtIHM

(0 (r, r, ei vo, rr - To, n + qo) li,i - 
q;a (l' 

J' 9-q;t 
(:o'-Jo' -,q)- 

PoT; (v, T) + PIi (vo, to)

BoccraHasnr.rBafl onyqeuHslii MHoxllre/'rb n (37), [IMeeM

q(v,r,q):0(v,r,p) +(l -r,r jar'! o(v,r, q;v',n - T',n *e') x

x 0(r', fi_ f',n{cp')da'p,. (39)

HurerpuponaHue BeAercfl no Hr.rxHeft nonyc$epe (gna .nyuefi, naAaloqux
nHus) no yr,ilaM ,0', rp'. Cgqsl MexAy 0', Q' H !', g' flcHa H3 paccMorpeHnfl
cQepuuecxoro rpeyro,'rbHuKa PHN (Sur. 5).

7. O6pasoaauue .nnnnfi norJrouleHnfl

3anuureu ypaBHeHHe nepeHoca r.rsd'ryqeHHfl

A_cos0f 1 (t,v, 0,.p) : (l +i(f,v)) 1 (r,v, 0,4) - (l - e)B(v, T,q) x

* [rr' S 0'(r', T', - e') I (t,,t,T',e') d.a' - ry(l * en(v, r)) L $) Eo.
o 2n 

(40)

(37)

(38)
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Ilocxo",rrxy (38), (39) orJ'raqarorcrr or coorBercrByroilttrx ntrpaxeuufi (24), (25't,
[3] ro,rrxo yllroy_a3nMvra r.r xHrerp]rpoBaHueM no qacrore, MoxHo cpa3y
aHaJrorurrHo (26) t3] 3anr{carb i4,'rfl BbrxoAflxrero H3.'rvqeHufl:

-1'l\'7i0,v,0,,p) : +{(,*#[) Lftt-(r -e)5r,'S 0(,,0,tp:v',n -.0!r

- o" n * q)'r,' (E + t3p, (r;1 L 6,1a.CI'\Bo. (41)

Bunolur

Paccuarpuna,rocl o6pa3oBaHIle pe3oHaHcHoli .rrrsrrx s cra6oru MarHrrTHoM
no;re. IIpu BbIBoAe Marptrubr paccefHrlfl yr{HT[,tBaj]ucr Qaeoetre cBr3rl H3Jry-
qeHr4s c pa3Jrr.rqHbrx noAyposHeri.

floxasauo, r{To Marpuuy pacceflHlrfl MoxHo npe.lcTaBnTb B B}rAe npoll3-
BeAeHrts AByx B3aHMHo o6parHux MarpHr{, 3aB}rcrxl}rx cooTBeTcTBeHHo oT
ylr'roB, ollpeAe,{rrcqHx Ha[paB,leHHs naAaroqero H pacceflHHoro ,,]yqa c Mat-
HIiTHbIM IIOJICM.

Taxuu o6pasoM, oKa3brBaeTcfl BogMoxHbrM I{crro,rrb3oBarb aJropuTM peue-
Hvrfl, pasBrtrsrfi a [3], rae npeue6pera,rocl Qasonur\rrr cBfl3flr\rr pacceflHHoro
H3,'IyqeHHfl.

Hyxno orMer[rb, lrro oKoHr{arer'rbHbte Qoprray;rtr (38), (39) eule MoxHo
ynpocrllrb, uro 6yAer cle,raHo B c,,reAyroueft pa6ore.

Mari 1969 r.
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ONbTT HAEJITOAEHHI;T BEHEPbI
c IIOMOIUbK) TEJIEBI43I'IOHHOrl CHCTEMbI

B. B. nPoxot[beBa' C. H. Yc'ru6eP

Ha6,'trc4eHrta Beneprr r -v,rrrpaQuo"IleroBofi (IrOs : 3700 A) u rpacuoii (IrO4 :
: 7400 A) o6,racrax cneKrpa npoBeAellbl u Kpulrcxori acrpo0usu-uecxoit o6cepearopltlt
C rrOMOr]lbro BbtCoKotIyBCTBttre,lsnoii re,reeNsltoitHoii ycrauOoxlt. Ha cnuUxaX n.lIaHerLI

" *priroli o6nacrn.nexrpu 1eraaeli ue o6Hapyxeno. B_ ynsrpatpuo"retonoii o6,'racru cnex-

rpa'o6,laxa 3aperxcTpupoBaHbl Bo BCe LI{Il Ua6,rrc4eHzi.i. cpe4una Be"rIfiq!IHa IlX KOHrpacTa

0',5; nuu6ono"inri aapeiu-rpupoaauuo,ii Kogrpacr paneu 
-l 
,0, naunennuraii - 0,06'

flpuseAeribl SororpaQuu Beuepst.

OBSERVATIONS OFVENUS MADE WITH THE T.V. DEVICFT bY V.V. Prohofie.i:a,

i. t. ittiiii.- Th" pfroT"SiAhr oi V.nu. in_ ultraviolet and red -light have been taken

*iti., tr'," frighsensitirie t.ii. itevice at the Crimean astrophysical observatory..."""N;-;";;ii;e;;; V.nui i"erJ obsel,ed in red light.. Thb photographs of rnarkings.in
uttravioi"t ligii? 

"-"." 
otrtuirr.a'ar.irg ali the datei of observatiois.'The average vllue

oi iri.i. iontr?st is o.s, ihe-gi*t.it "ia the least ones are 1,0 and 0,06 respectively' The

photoqraphs o[ \'enus are given.

3ala,{eii pa6oTbl fB.lfercfl oIIeHKa BO3MOxHoCrefi [pIlMeHeHIlfl BblCOKo-

qvBcrB[reJrbHoi't te,uenu3]ioHHoii a[napaTypb], Alrfl noIytIeHI'If npfl Mblx cHI'IM-

KoB 6o.rrblxnx n.TaHeT, B I{aCrHoCTH Benepil. Hau6olee I'IHTepeCHbI Ha6"uoAeHHf

narapo, B y,'Ibrpa$uo,'IeroBoft o6,'Iacri'I c[eKrpa. Peracrpauufl Ha6"uoAaeMblx

e er6ft o6,l-acrtt- o6,'laKoB O6ltqusllr Qororpa$uuecKul\'l MeToAoM npeACTaB"lfeT

HeKoToptre Tpy,I,HocTt{ Bc,'reACTBIte Ma,,toro koirpacra. ilx u3o6pa>KeH[fi, a TaK-

Ne sc.:leAcreile Heo6xoAr.rMocrr.r 6onlurax 3Kcno3r.{quft [ptI Ha6,'IIoAeHHgx B y3-

I{rrx QH.(bTpax. O6uqsO xopolxlle CHLIMKI'I o6,'IaKoB [oIyqaFOT Ha re"IeCKOIIax

op.ari.io , 6ororo.o pa3MepoB B yc,,roBuflx xopourx I.{3o6pa}KeHWfi fi-4).-'--Hr*, 
6u;ra npeAnpliHfra IIoIIbITKa ua6nroAerluft Benepu B y,'IbrpaQuo,le-

TOBofi u KpacHOIl O6,rac'rqx CneK1pa Ha Te,'leCKOle He6O,'IbrlOrO pa3Mepa B yC-

.[OBi,tfX CpeAHerO KarIeCTBa I.I3o6paxeHLIii. I4cno,rlsoBa,rlcfl MeHl'lcKoBblfi Te"Ie-

cror MTM-500 (D :500 .un, F :6,5 wt). vseflrqeuue 3KBI'IBaJIeHrHoro

QoxycuorO paCCTOgHI{E npOII3Bo[Ua'IoCb npq noMouIH o6beKTI'IBa, yCTaHaRr'1]1-

irailoto noc,,re Qoxyca re.'IecKolla H AaBaBlxero nflrIIKparHoe yBe,'l[qeHue' Bcfl

orrTfiqecxas CHcTeMa HMe,[a 10 orpaxaroxlux u nper'IoM,'Iflloqlrx floBepxHocTeil'

KaNAag U3 I{IIX BHOCII.TIa [CKaXeHI,Ifl B I'l3o6pa]KeHge H CO3AaBad'la AOIIOJIHH-

reirbHbrii pacceflHHblft cBer. B p*y,'Ibrare Koss$l'ul,reHr IIepeAarlfi KoHrpacra

6tt,'t Aoso,'IlHo HI,I3KI{N{, qro BarpyAHfl,'Io Ha6,'lIoAeHHfl Ma,'IoKoHTpacTHbIx AeTa-

neii. OAsar<o re,,reBr,r3uounuril u6io^ Ha6,'rroAeHzii [o3Bo,ru,'I ,,o,ryr{HTb H3o6pa--

)KeHr.If Aera,'ieri Ha AHCKg Beueprt, HeCMorpfl Ha HSAOCTaTKI'I AaHHoX onTHqecxol"l

crrcreML,r. 3ro o6lscusercfl TeM, I{ro IIo cpaBHeHHio c O6bI',{HOft sOrorpasueri
Te,rteBH3HoHHbIii MeTOA 06,IIaAaeT 6O,rlruer? KOHTpaCTHOfi vynCrnAre"rlbHOCTI'IO

u 6o;rrurutr KBaHToBbIN{ BbIxoAoM.
B xaqectee nepeAaloqeii re,rIeBIl3IIoHHoii rpy6r<rz [cro,'tb3oBa,'Icfl BblCoKo-

rryBcrBr.rreJrbnufi cynepoprlrKoH c Aono,'IHHre,'IbHbIM KacKaAoM 3On 15l' BxoA-



Hoft 0oroKaroA - My,'rbrarrleJroqHofi. Lns pa6oru 6sr,ra orodpaua rpy6ra,
HMeIOII{as /Iyquyrc paBHoMepHoCTb qyBcTBHTe,'IbHoCrPI no nor'lo. Paspeuarculan
cnoco6uocrr re,rreBH3HoHsoft cucrelrat 15 rumpuxlnu npu pa3Mepe l.lao6paxe-
HHr, Ha Qororaro4e 30 x 30 u*t.

Ha6.lrcAe,sr npoB-oAHJrHCb B AByx creKrpa,'rbHsrx o6.racrsx: yarrpaQuo-
nerogori (A,oo - 3700 A) u xpacHofi'(1,60 : 7400 A). Ha Sur. I 

"npr.rie4euu
KPHBL'IC PCAKIIIII ANNAPATYPbI B 3THX O6NACTflX A,'Ifl HCTOI{HI,IKA H3,rIYqCHTfl
runa conHqa (cnexrpa,rrusrii r<,racc G2) . rlo ocu a6cuucc orloxeHbr A,,rHHbr
BO,irH B aHrcTpeMax, ro ocr{ opAaHaT - AO,rtfl HCfro.rrb3yeMoto cBeTa. 3a e4UAll-
uy npr.rHflTo Ko,'rHqecTBo 3HeprHr.i, perncrpupyenaoe 6es Qu,rlrpon B MaKclrMy1re
cneKrpa,rbHoii- uyncraure,'rbHocrlr Qoroxarola. Kou6usaul.ru 

-Su,rrrpoB 
KC-lg

(3 un) u HC-6 (2 u,) r,'rn KpacHoii o6,racru u YQC-2 (2 ttu) u CAC-IO (3 nn)
AJIfl_ y,'rbrpa$ao,'reronofi 6ur,ru no4o6paHbr raK, qro6lr ffpKocrb no,rryqaeMoro
rso6paxeuua BeHepu s o6oux c,'ryr{arx 6u,na noqru olunaronoii. B-rpacuofr
o6tacru uso6paxeuue n.rraHerbr no,ryqa,rocb Bce xe Hecr{o.rrbKo rpue. oArano
3TO He Meua,[O eecru Ha6nrc4euua BeHepsr e o6eux o6lacrsx cneKrpa B o-IHo]!r
H roM >xe pexr.{Me pa6oru re,,reBrr3uoHuori cllcrevtr.

Ha6,rrcAeuua BeHepu trpoBoAr.rr'rr]cb c KoHu,a fl]rBapfl .ro cepeAuHbr Mapra
1969 r. B ),c-rroBHflx ne,{epuerl Br,rArrMocTH lr,,raHerbr. (Doxr,'cl.tposxa trpou3BoArI-
d'racb IIo llso6paxeHurc Beaepu Ha re,leBH3r.roHHoM 3KpaHe r xpacuoii H yr'rbrpa-
Quoneronoir o6,racrgx or,(er'rbHo. Be,ruquna Apoxauuii ouenaua,la.b B Ao,,rflx
AHaMerpa u:o6paxeuun Beue_pu. B c,ryuae oqeHb rr,loxl.rx uso6paxeHrft Ha-
6,rrc4eHIAa He npOBOAI.r,rUCl. OrueqeHo, r{TO Cpa3y nOc"rre 3axo^Ia 

^ConHUa 
USO-

6_paxeuua o6srquo xyxe, qeM nepeA HacTyn,rreHr.reNr acrpoHoNluqecxoil uo,{rr.
@ororpaQupoBaHre rr,rraHerbr Be,'rocb B MoMeHrbr uaunyuuiefi ee BHAr.rMocrlr,
KOTOpbre ouer{r.rBar'rHcb rro qerKocru uso6paxeHl.rf fpKoro xpafl A}rcKa BeHepsr
Ha Te,'teBH3HoHHoM 3KpaHe. Cauruxu, tror'rlr{€HHbr€ B TaKHx yc,,roBrJsx, B cpe.(-
HCIU 6O,TCC qCTKI,IC, qCM BbINOJ'IHCHHI'IC B NPOI-i3BO,IbHbIC MONIEHTL,I BPCMCHII. .iIY'.
ul_ee yr/'IoBoe pa3peueHHe, rro,'ryqeHHoe Ha cHr.rMKax n y.rrlrpaQuo,,reroaori
o6,lacrpr cneKTpa, cocTaB,'rr,'ro 2", B Kpacuofi - 1",S. I4ao6pa>r<euun Beuepu
c reJreBH3HoHHoro ?Kpl-Ha QororpaQupoBa,'rucb Ha r\,reJrKo3epHucryn Soro
n,rIeHKy <Mraxpar-200>. Alacurra6 uso6paxeHfifl Ha n,,reHKe lb"lau. [,ra'npo-
flB,rreHHf r.rcno,'rbSoBaJrcf npofBr.rre,lt A-12. Bpeua 3Kcno3r.rutrH 6lr,ro ssffo
paBHbrM I cerc. Btt6op cpaBHr.rre,'rlso 6onturoro BpeMeHH 3Kcno3lruHH 6u,'r o6y-
cJroB,ireH xe,rraHr.reM ycpeAHurb Ha QororpaQauecxoii r,rreHKe uuQoplrauurc
HecKo,/rbKLIx re,,'leBH3LIoHHbtx KaApoB (e AauHor,r c,rryqae 12) Ana yBe,'igqeHlrf
oTHolrleHI.Ifl a11p113.1/ruym a yMeHbrxeHHfl TeM caMbrM sepuucrocru, o6yc,roa-
,resuoft Apo6oBbrM aQQer<rou.ToKa nyqKa cynepopruKoHa. fpxocrl j^pana
KHHeCKOna 

^nO46upa,ract rarofi, qro6n r,'roTHocrb QoHa Ha Herarr{Bax He Dpe-
auuana 0,2.

Ann xanw1poBKu cHrrMKoB .Beuepu ucro,rrb3oBa,rrcff cneuuarrulrii cryrreH-qarufi oc,ra6nrenl, 4arcu1u! 24-rpaaauur{ rpxocrrl. flponycxauue coceAHux
cryneHeK_orJrIqa,'rocs ua l0-20%.I4ao1paxeHr.re oc,ra6ure,rs npoeKrr.rpoBa-
JrOCb Ha Qoroxaro.q cynepoprHKoua 6es Szllrpoe B pa3Mepe, HeCKO"rrbKo rrpe-
BocxoAqrleM pa3Mep uso6paxeuar BeHepu. rlpu sronr lurrpHHa cryneHex 6si,ra
cpaBHI{Ma C ullpauofi cepna n/'raHertr. oc,ra6ure,rt Qororpaoupoaa,,rcfl crporo
B Tex xe pexrlMax pa6oru reJ'reBH3HoHuoii cucreur,t, r{To t,t Beuepa.

il{
0, /0

0,0 5.

3500 4000 7000

@ar. 1. Kpnnrte peaKIlHH aflnaparypbr a ynsrpaQrzo,reronori n rpacuoli o6,racrqx cneKrpa
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@nr. 2. 3aslrcur4ocrr xoe$$lutt-
elrra xoHTpacTHocrl'I T Tefl eB[3Ir'
outtort clrcreuH or HanPrxeHur
Ha ceTKe MUUIeHH CyfiepopTHKoH a

t

,1

z

-2,+ -2,2 -2,0 -/,8 A,8

Pexuu pa6orbl cyflepoprnKoHa noA6npa,rcrr raKuM o6pa3oM, qro6bl o6ec-
reqllrb uau6o,rtmyrc KoHrpacrHyro qyBcrB;re.rbHocrb BCeIi anraparypbl. A,'Ifl
aroro 6bIJIu cAer'raHbl Qororpaoura cryneHqaroto ocaa6Hre,rfl nplr pa3Hblx pexli'
Max cynepoprllKoHa. flo Hrau 6u,r onpe.4e,reH Ko3QoaUIreHr KoHrpacrHocrl'I T,
AaIouIHft yro,'i HaK,'roHa ,'rrrHeriHoro yqacTKa xapaKTepucrHrIecKofi KpI'IBofi'
onpeAeJlreMofi. gnx BCefi cucreMbr, perracrpupyrcUeii Hso6paxeHlle o6beKra
(re,reausuouHaf ycraHoBKa rrJrrcc Soron,reHxa) . Ha Sur. 2 npune4eHbl pe3yr'Ib'
Tarbl onpeAe,'IeHIIfl'I, B 3aBr.rcuMocrr{ or HanpflxeHr{s, U s.a cerKe MHIIeHLI cynep-
oprLIKoHa. Br4uo, qro c yMeHb[reHHeM (J 6unauo pacrer 1. Ha6,'rroleHus Beue'
pbl [poBoAHJ'IHcb B 6o,rru]ltHcrse cryqaeB npH Hanpff}KeHl{u Ha cerKe MHue-
ttw U : - 2,2--2,0 a. Pesy"rrlrarsisa6,'trcAeuuii npe4craB,'teHbl e ra6.nfiue.

I
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4
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0, r5
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54"
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t,7
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2,4
L,4

1,7
1,6
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,
2

o

J
,
,
2

J
.,t

,

Bo oropolt cro,r6(e - AaTa ua6.nIoAeuufi, B TperbeM - MoMeHr sa6nrcAe-
vufi T (acertlnpnoe npeur), B qerBeproM 

- seHurHoe paccroflHlie Retepsl z,

B nflroM - oueHKa KaqecrBa ueo6paxeuHft, B UIeCTOM - xOaQQuuuent
KoHTpacTHocrr.I T, npu KoropoM [oJIyqeHbI CHHMKLI Beueplt B AaHHbIft AeHb'
B CeAbMOM - KOHTpaCT O6raKOB B y,'rbrpa0Ho,'IeroBoft o6racT[ c[eKTpa, o[pe-
leneuHufi no Qoprray,re (: (B.r* - B^in)lB^in, rAe Bmax - MaKcIlMar'Ib-
Hafl flpKoCTl raiO6paxenHr Beuepbl, Blnin - MHHHMa,tbHaf epKOCTb B o6JIa-

CTH Uao6paxeurfl r.flT*a, OrHoUreHI-tq B^u*l B^in OnpeAeJIflr'lIICb IIo I'I3Mepe-

uusu oniutrecKofi flr'roTHocru Hetarr.rBoB B o6Jracru lrso6pa>xeuuil salt6o,ree
flpKLIx ytlacrKoB AHcKa Benepu (ncrnrcuaa pora) a B o6,'Iacrl'l uso6paxeuufi
o6raKoB. IIo HsnecrnoMy ? ocyulecrB,'Is,'Icfl nepexoA or nor{epHeHlr K ,'lola-
pHQMy orHolxeHHfl HHreHcI.IBHocrefi.- - 

@ororpaSur.r BeHepbI B yJ,Ibrpa$aoneroaoft u xpacHofi o6nacrqx creKrDa
npHBeAeHbI na $ur. 3 I.I 4 coorsercrBeHHo. @ororpaQuu, ro,lyr{eHHble B y,'Ibrpa-

Stao,reronofi o6nacrn, npeAcraBJIeHbI A,IIfl ecex 4Hefi Ha6,'IroAeHIrii. (DororpaQuu,

lo,'ryqeHHbre B KpacHofi o6flacrn, AaHIi JILIlxb 3a qerblpe H36paHHbIX AHfl,
TaK KaK HuxaKLIx AeTa,'Ieft Ha CHHMKaX Beuepsl e aroli O6,'IaCTH 3aMeqeHo He'
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6H,ro e reqeHlte ncex ua6,rrc4eHuir. IIpu no"rryrreHufl oTleqaTKoB usoopaxeuutT
BeHepu 6sr,r npHMeHeH xo116uuuponauuufi MeroA yBer'rr.rqeHr.rfl Kourpacra:
Hcflo,rb3oBa,,rcfl MeToA MHotoKpaTHoii neuaru, npu xoTopoM IIoBbr[IaeTcf KoH-
Tpacr II ,vcpeAHrrorcfl ruyMbr u ge$exrtr Ha orAe,{bHbrx KaApax, r.r MeTo.4, noBbl-
IxeHi.lfl KOHTpaCTa nyTeM [epeneqaTblBaH[tl C HeraTI,IBa Ha IIO3LITHB, C [O3I{TI{Ba
Ha HerarIIB Il r. A. [61. llocxo.,rbKy BllAuMocrt o6,raroB Ha re,rteBlI3goHHbrx
cHLiMKaX XOpO[rafl, TO .(a'rfl no"lyqeHr4s cOCTaBHbrx cHr{MKoB o6brr{Ho 6pa"tuct
2-3 .nvquux HerarlrBa. B nocrnrolr cro,r6ue ra6,rut1st [pr.rBeAeHo ql4cJro op[.
luHa"rtbHbrx cHI,tNrKoB, KoTopble I{cno,'Ib3oBa,'IHCb A,/tE cocTaB.[eHI{fl.

Ha ecex cHI{r,IKax B y.rlbrpaQuo,rerosoii o6,'racrt,t cneKrpa, [o,lyqenHbrx
B rer{eHrre 12 1Heri, 3aperucrpupoBaHbr o6nat<a (cu. Qur. 3) . Bra4Hu reMHbre
n_o,'rocbr, pacllo,lo)KeHr{bre BAo,rrb 3KBaTopa uHTeHCrrBHocTrr Il s6nusH poroB.
IOxHas qacrb cepfia o6rrqrio Bcer.qa apue. BosnroxHo, eror eQ0exr qaCrizqHo
Bbr3BaH B,rrLIflHlreN{ getrHoii aruocQepsr, TaK KaK H3o6paxeHHe I,oxHoft rIacTLI

cepfia BCerAa 6o,{ee lrerKo. Hau6o,ruuuft r<ourpacr Ha AHcKe Beuepsr 3aper[-
crpHpoBaH 2 Qenpa.nx. Orsouesue rpxocTr.r sau6o,ree cBer,'rofi qacru rr,,raHerbr
K flpKocrr.r rrflTHa cocraB,'rrer 2. Epa 3aMeTHbte o6nat<a, HaxoAflqr.recfl Ha
npeAe,'re perucrparrrrrr, o'r'NrerreHbr 22, 23,26 Qeapa,'rr u 5 nrapra. B ocra,rrssre
AHI{ KoHrpacr o6aaxon 20-4096.

Pes\'.,rrrarsr rra6;rrcAeultri noxa:trearor Bo3r\{oxHocTb petucrpaquu o6,la-
xon Beuepu n y.rrlrpaQuoneronofi o6,racru cfleKrpa c noMoulbro reneszsuougoft
clrcTeMbt ua ue6o;rlruol,I Te,lecKore B yc,'roBrrfx cpeA]reto KaqecrBa uso6paxe-
ului. 6o.nturoe 3IIar{eHr.{e npu Ha6,rro.qeHLlflx raKI4x MaJIoKoHTpacrHblx Ii Hei1o-
croflHHbrx o6pasoeaHuii aueer Bo3MoxHocTb pety,,rHpoBaHVtl KOHTpaCTa reJre-
Bu3rroHlroro irso6paxeuux (npolrseo,'rbrroe H3MeHeHile ? npueMHr.rr<a cnera).

B :ax,rrcqeuue aBropbr Bbrpaxaror 6,raro4apuocrb cr. r.rHxeHepy A. H. A6-
paNIeHKo aa o6cyNrleHue MeTo,qHKu na6,rroAeHrii, a rax>xe ,ra6opaHry A. K. Aa-
6axoev, acnxpaHraM fl. II. flerpoey u A. B. Muponory sa nouorqr npr Ha6,rrc-
AeHr,rfx.

Marl i969 r.
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3OHHbI E XAPAKTEPI4CTI4KI4 OOTOYMHOXI4TEJIEIA

A. A. PycaK,9. H. TePes

11:uepeuu solrnbre xapanrepHCrr.rxu $oroyrrHo;xHre,reii o3l'-22, o3y-39-{, 03}'-62,
o3y-64, O3)/-79, EMI 9502B, EllI 62568 u o6uap1'NeHo, rtro oHu 3Haqrlrer'IbHo It3r'e-
Hsrorcq B pa3Irbrx cneKTpa,'rbHbrx xHTepBaJrax npH ne6oaruroi'r aneprl'pe n)'qfia cBera,

naAaloulero ua (toroyrruoxlire.rb (l: l2). llo-rulurtou-v, lt3il-elteH,ue 3ollHblx xapaxrepll-
cruK MoiKHo o6lncnnrt QoroeQ$errou c neptsoro AIIHo;Ia @3V. Vqurlrral erfQetir uslte-
HeHuff 3oHllbrx xapaxrcpucTuti, BLIqHCJIeH onTIIMar'lbHltti pasltep cBeToBolo nflTHa.{,[f
@3y-64 u O3V-79 u nolta3arro, r{ro KoHCrpyxuua Qororrerpa IoJIiKHa o6ecne'ltteats no,'I-

Hoe BocnpoH3Be,qeHI,te noJlo;NeHult Qoroyuuoirntcnr.

THE STUDY OF THE DISTRIBUTION OF RELATIVE SENSITIVITY O\'ER THE
piiorbcrrruoDEs oF PHoro.\IuLTIPLIERS, by A. A. Rrrsaft, E. I. Terez.-The
distribution oi relatiye scnsitivity over the photocathodes of pirotonrultipliers: types
ogv-zz, @3y-39A, O3y-62, O3y-64, @3y-79, EIll 95028, EMI.62568 has been rlleasu-
red.Thevareiound.torar\ considerablyuitlrthcnavelengtltoflllelig)rtuscd,xlren 1he

apertuic'of t1e lighi, falling on the plroionrultiplier, is nol large (l: 12). TIrc rratelength
dLpendence is prdbably duito the photoelfcct of the iirst ci;'noden[ the pltoionrultiplier.
iu'Ling into consideraiion the variition ellect of there1ati",e sensitivit) distributi_on-o-r'er
iti. ptiotocuttrodes, the opiitrturrr dintensjon of thc Iight spot for O3y-64 and (D3V-79

h;;;;;, cilculated. It i-s'shorvn that the construction of a photonreter has to guarantee

the perfect reproduction ol the photolrultiplier position.

Xopouro u3BecTHo, rlTo-3oHHbre xapaKTepxcTuKII 0oTO-VN,rHOXflre,IIeli Oqerlb

HepaBHoN{epHbt [], crp. 280]. I4s-sa eroft HepaBHoNIepHocrII rpII perlicrpaUli[I
C.x;6brx ceeroettx noroxoB Heo6XoAIiMo CSoKyC[pOBaTb BecL CBer B Toqliy SOro-
xaToAa, IIMeIoqyrc MaKCLINIaJIbH,VI0 I{yBCTBilTe,[L'HOCTb. C lp,Vroii CTopoHbl'. np]l
He6o,'rbxlr.ix pa3i,{epax CBeroBoro IIflTHa He6o,lbuoe nepeNlel[eHI]e elo- no qloro-

KaTOAy Bbr3btBaeT Cu,rlbHoe H3MeHeHI'le CI{rHa,]a QorOyuuoNltTeJs. Ouenu4tto,
qTO A"rrs KaxAoIO 3K3eiun,,Iflpa @3Y uOxHo HafirH ollrl.I\'la.ilbHblfi pa3\lep CBero-

BOro nflrHa u ero noJ'lo}KeHHe Ha SoToKaTOAe' Ue,'IbIo AaHHor'l pa6orbl 6bl"Ilo

r.r3yqeHue B pa3HbIx yqacrKax cneKTpa 3oHHblx xapaKrepIlCrHK A,rlfl Hau6o"'Iee

qaCTO HCIIOT'Ib3yeMbtX B QOTOMeTpEU QOToyMHOIKl,tTe,Ieli, a TaK>xe IICC.rIe.f,OBa-

HI4C ONTHMAd'IbHbIX YC,'IOBI,IIi 3ACBCTKIi QOTOXATO4OB 3TIIX O3Y.
l,lsltepeHue 3OHHbIx xapaKTepHCTfiK QoToyNlHoxare"Iefi npoBo,rllilocb Ha

yCTaHOBKe, onTLIqeCI(afl CxeNIa Koropofi npeACraBJeHa Ha Qur. 1. IZcro'{Huxolvl

@ur. l, Cxeua ycrauoBKu A,'rs cHrrl], 3oHHbtx xapaKrepl.{cTHK aboro-VMHoxHrer'IeH
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CBera fBaflercf ,'teHToqHafl Bo,IbopaMoBaf ,'laMfla I tuna JIIC-O,7, nI]TaeMas

or cra6r.{"rrH3r.rpoBaHHoro BbrnprMfiie,qr BC-25, o6ecleqHBaloqelo cra6llr'lbHocrb

roKa ,'raMnbr lo 0,0296. C noNroufsro cQepuuecKoro 3epKata 2 H3o6paxeHHe

HHrrI JaMrbt CTpouTCfl B IL'loCXocTll u1e"ru 3. U{e,rl, olpaHI'IqeHHafl IIo BbICoTe'

Bbrpe3aer ueHTpa.]Ibllyrc qacTb u3o6paxeHuf HIIrH ,'laMn[,I. 3areu cBeroBoii

floroK r{epe3 Ka[,Iepy 4, n xorop5'ro rioryl noMelqarbcfl pa3,'IuI{HbIe cBeroQI{"'Ib-

,p", nonr4aer Ha o6u.nrru-r*pbrurar 5. 3ror o6rexrue HaxoAIITCs or Ue,lu 3
HL ,fuoiigoy SoxVcuolr paccroflHutr lI, CJleAOBare,IlbIIo, C ApyrOii CropoHbI Ha

Soro r,arore $oroi'rru ox ir en n 6 crporlr rrer lrpa.xbHylo qacrb u3o6p a)Kellu n HTITPL

tL)

+ 
,t1

@lrr. 3. Pa:pe:tt rtYBCrBHrerrbllocrH QoroylrHoxHre"rei:i no Qoroxaro'1y n pa3Hblx

a - @3V-79 ("\ 11-5, U: 1600 s); 5 - O3y-61(Np 27-7, U: ll00 e); a - Q3Y'22 (Ne 158' U:
(N95609,U:1:OOa).AraKlrcnopoAHlrx$oroyuHoxure'refi@3V-22-uOgy-62cnJouIblexpHBb]e-
Anr O3y-79 cn.!ouHbrc KprltsLIe - r13[IepeHtst c Oxllrpon tmax:'1200 A' urprtxooan - c Sullrpou
lmax : 4200 .\, u: puxoBble - c {x'rr'rporr Xmax : 5200 A
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Jra\{[br. flpu arOu aflepTypa flyqKa CBeTa, naAa]oUeIO Ha QororaroA' paBHa

I : 12. Bosyoxua BaMeHa craHAaprHolo o66eKrllea 5 6olee CBeToCI'IJIL,HbIM'

lo3Bo.'rflIouIIt\I nol)'el-trb anepT)Ipy CBeroBoro nyr{Ka I : 2. I4cC,re,qyelublft QOTo-

)NrHO)KItTer'rb fioxleulaeTcfl B CTa.]lbHOM CTaKaHe, KoTopblH yKpenJ'IeH Ha KapeTKe'

Hrleroufeir ABa B3aIIrIHo-nepneHAIit(yr'IspHblx ABLIxeHI'lfl. flpu ueltepeHllfx CBe-

roBoir flyqol( Ha Sorol(aro;ie @3V IIN{eeT pa3Mepbl 0,2 X 0,2 u.ttt..[,"'ts sltAene-

Hrrs CileKrpa.IIbHbI-\ uHTepBa,,IOB IlCtrO,'lb3oBa,'IHCb HHTepQgPeHUUOHHbIe CBeTO-

Qir,lnrpsr c^?u,,,",:4200,5200, 6zoo A u no,lyruupuHoli 100 A, a rpi{ llccJleAo-

BaHurr r(t,tcrtopoAHo-Ue3ueBbIx SoroyuuoxllTe,']eli - cTeKIflHHurti cnerO$unlrp
I4i(C-2 ro,rqrlnoii 2 un (),"u,14,;' I nrcu). tr4errepeHue 3oHHblx xapaKrepi'IcruK
npoBoJ.ri,locb no Toql(a\{ qepe3 0,5 x,tt.

Pesy,lrrarlt usuePeHufi

B npoUecce pa6orbl 6lt.nu usuepe-ubl_3OHHble-xapaKrep-l'Ic-rtlxu QorOyuuo-
*r,r.r.i o3y-39A, Q)y-22, o3y:62, o3y-64 {1, crp. 3361, uy,rrrllure4gy:
,i* Ogy-zg lr @Olr-79 co c,rrc,r,qHbrl,r oKHoN{ [2], a raxxe aHrnuiict<ux EllI
gSOZg rr E.\tl 62568 ro HecKoJbKo 3K3ellllJfpoB KaxAolo rl'lita' Ha cbur. 2
nprrBe.leHL,r rrrnrrr{Hbre 3oHHbre xapaKTepI{cr}II{tl 3TIrx QoroyltuoxHT€a'l€fi. Hat{a-

r,,ro rioop.q,HHar CoolBerCTB,YeT reo\lerpl{qeCKoNIy UeHTpy QorOrarOAa OAy.
IIpri nstrepetittfx cporoyrtHoXLITe,'IU BCerAa paCnOIzIaJllC[, TaI(, qTO OCb y

6rr,ra napa,r.re,-IbHa'A,tttue Kopo6KI'I nepBoro Al4HoAa @3V (unr 
-qalPag{q11ry

xa.tlo3lt s aHr.rlti'tctitrx Qorol'rrHoNnre,rax). @oroyuHo>xtlre.'tIr O3y-64, O3y-79
lu (D3V-79 co cJroAflHbtNr oKHot{ H\.re}or noAo6slte 3oHHble xapal(Tep-llcrlr'KH.

It;oirorrl' rra cprtr. 2, a npHre.r,eHg,1?p^a1Re!l4cruK3-or,H-o^ro H3 3rux @3V' To'lHo

rar( )rie 1ln (toro1 rtHoxtlre.,Ieii E,\'11 95028 u E,\tl 62568 AaHa oAHa (rl]IloBafl>

3oHHar xapaKrepHCTI'IKa Ha $ur. 2, 6.
.{ualue'Qirr.'2 not{a3blBaer, qr6 3OHHL,le xapA-KTepHCTIIKH cporoyrtuOxure-

,reii a paausix yqacrKax cleKrpa HeoAlrHaKoBbt. I{aKcuiuyNl tIyBcrBI'ITer'IbHocrl{

(torot<aro,'la, Iiati rpaBtrd.lo, He coBllaAaer c ero leoMeTpl{q_ecl(Il\l ueHTpoN{' u

efo no.-IoxeHlle 3a\letHo cNle[laercfl A,'Ifl pa3Hblx A,IIHH BOJIH' Hall60''tluree ]I3\{e-

Herrire q\,BcrBIIreJ buocut Qoro)'xlHoxllreJfl _ ]l9 cforox_aroAy npoIiCxoAIIr B Ha-

npan.reuitu octt .t (e $oroy'iluoxllreJflx @?Y-22, Hao6opor, Hati6o,rsruue trsMe-

,bn,.,, B..lor,lb ocrr y) . Oro oco6esHo xopo[io Br{AHo ns Qrrr. 3, rAe fl3o6paxeHbl
(pa3pe3bt) qVBCTBlire,'Ibuocrtt $Oro),'\lHo>xllre./Iefi nO OCq\'l X 11 .!/, npoBeJ,eHHble

qeper \raKCIr\r\'\r tllBcrsltrc.ruHocrir QoroxaroJ, (lp^I fu :6200 A A'rq xilc-
,opo1no-,t"stteBbtx ipolol'rluoNltre;refi II nptt i" : '1200 A ll.rq BCex oCTaJ'IbHt'lx

o3V1.
Hatt6o,ree BepOttrHblltll IIpHr{IIHa\Ifl Il3lIeHeHIIfl 3OHHbIX xapaKTep}ICTI'IK

Qorot,rruoxrrarei,i B pa3Hblx yqacrl(ax CneliTpa NtOlyT Sltrl Cle4yrc[lue: l) He-

o,q,lHar{oBoCTb Crtet(rpa,lluoii xapar<repucruNit pa3,'Itir.lHbIx Toqel( cartoro (roro-

KaioJ,a [], crp. 123i,2) tporoec]t$er<r c nepBoro AuHoAa, 3) pas,rtluue 3Heprul{

3JeriTpOHOB, 3\tltTTltpOBaHHblX cpOrOXarO.U,Olt, qTO npllBO.ql'IT K II3\'leHeHIIlO

xoaQQrrUueHruuropriu^nrfis,rexrpouuolialtuccltulepBoloAliHola[3].Ha$ur' t
illlrrBeJeHbl pe3)'.:lbraTbl Aotlo.[ltIITe,Ibi{blx ucc.IIeAoBaHIau gosHltx xapaKTepu-

c.irrri $oroylttgoxtitrerreii. CAe,rauuulx npti pa3HbIx aHOAHL,Ix Hanpqx{eHrtflx ]I npII

6o;roruoii,ntptl'pe (1 : 2) nyuxa cBera' naAato'tero Ha QoroKaroA' KaN BI'IAHo

rus rpacpuxou, aaNe 6o,rsn-roe u3t\reHeHl{e Ha[IpffxeHl,ls ua @3V (c 1800 ao

iSOO', ir" O3i,-79) He rpuBo,r,rrr I{ I.I3MeHeHHrc souHoii xapaKreplrcrIrKII. B ro

^";pil; 
nplr 6olrurofi aneprype cBeroBoro n.vqKa aQQext II3MeHeHI{fl 3ogHoii-;r-d;;p,;.!iir<rl qr3y , prrnLi* rrBerax rpaKrIrrIecKr Ircrte3aer (ctvr. Qr.rr. 3, o

n 4,5).'Bce aro npHB0AHT r( BbrBOAy, qro IIO-BUAI'IN{ON{y, ocHoBHag IlpuqI'iHa

l3\teHeHu, 3oHnblx Xapal(TepHcrllK - paS;rtrvilulit BK,rIaA Qoroa$Qerta C nep-

BO|O J.rrHOAa B O6UIrril tpororox $oroytruoxHTer'Ifl. 3alterrrt TaKlKe' qTo H3Me-

HeHlte 3oHHbtX xapal(replICTlIK C AJ'l11Hofi so,'IHlt y O3y-64 3Haql'Irer'lbHo I{eHb-

,., ,a., ), @3y-79, Qoroxaro.l Koroporo 6onee npo3pa.qeH. I'1 uaroueq, npx-

Mr,re II3NIeHSHIIfl 3oHHblX xapaKreplicruK QOroxaro4a (cporOliuHONHTe"Ib npH
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@rrr. 4. Pa:pe:sr qyBCrLrlrrc,irb-
Hocrr{ QoroyMIIOxureJ'rq ()3Y-79
no (loroxaro,Iy B llanpaB.rennH
ilcI i'J.'1fl ]. =+200 A (cn.rorutture
KI)rrBr,rc) rr 7':6200 A iurpHxo-
Brrre xp unsre)

0 - trpH pa3Hbrx rranprrr(crr(rx IIa
o3)' (OOY-79 Nq 120); 6 - npil
ilrr.pType cBeToBofo nyqr(a I : !
((r,3-.--79 Ne 1l-5, t1 == 1666 u,

6 + 2 0 2 q 6t
3,ro\r 1C11o,rrb3oBaJCfl KaK q1o1o3,re\teHT, aHo,lo\l KoToporo C,'IyxH,'I nepBbIIi

xtrHo.r,) He o6HapylKrr;tr.r 331!r0rHoto 3rbQeKra u3MeHeHIIfl 3oHHbIx xapaKTeplICTHIi

c A;IHHorl BoJIHb; (xpome A?Y-22, y KoropElx ecrb He6o,'lbtuoe u3MeHeHI{e 3oHHbIx

xapaKrepHCrrIK).'3s$er<r 
r.r3:\leHeHr.rfl soHHbrx xapaKrepr{cruK ^soroyMHo)Kl{re,'ieii 

oqeHb

Hexe.rireneH npII QorouerpuuecKl{x HsllepeHuqx. OH npueoAl4r K lI3lueHeHIiIo

C[eKTpa,IIbHofi iapar<repucitlxli QoroyuuoxllreJls' ec,l[ CBeroBoji IIoToK no-
gaAaeT B pa3Hble r.Iecra QOToKaroAa. OqeeLIAHo, qTO r{eN{ 6Olr,u:e pa3N{ep CBeTOBOTo

lrrHa Ha QoroKaro.r,e, reN,r \{eHb[re 61rAer cr<asltBarbcs I{3N{eHeHI'Ie cneKTpa,'Ib-

Hori xapaxrepl4crrllc4 @3V. Ho npII 3ro\{ npollcxoAl4r HeKoTopaf norepfl cllr'
na.{a. J,Jq Hiu6o.,ree ,,fipo*o ynoipe6nxroxl,xcr B oreqecrBeHHblx QoroN{erpax
rporoyrruoxare,'reri O3y-64 Ir O3y-79 npr.IBeAeHbI Ber'IHqIrHbI orHoclrre,'lbHol'I

roTepli clirHaila B 3aBtlc[\,Iocrll oT pa3r/tepa cBeToBolo nyr{Ka' laAa]oqero Ha

$ororarol. Pacqerlt CAe,'iagbl \,leTO.1Ot{ lpaQuqecgoro I1HrerpupoBaHtrf [o yC-

peAHeHHIIM 3oHHbti\t xapaKTepHCrul{alvl. flpn pacuerax c}IrHaJI or SorOy_MHOxI4re-
,Irr. ec,Itt BeCb CBeT co6paH n l,tarcuuyr,t uyecrnttre,rrHocTa SOroKaToAa O3y, rtp]I-
HflT 3a e.r,uHu()'. Cqzraercg rat(xe,, qro HHTeHCIrBHocrb cBera no cerleHl'Iio cBe-

TOBOTO [yrrKa paBHor{epHa

Jrrauerp cueroBoro nfi'I- 0,2 0,5 L 2 3 li 5 6

ua ua rforoxaro.le. .u,r,

OrHocure.rrnat BeiIIttrlrHa t 0,99 0,98 0,90 0,93 0, E8 0,80 0,61r
crrrHa"qa @3Y

I4e npuee4eHHr,Ix AaHHbrx Bt{AHo, qro npr4 yBer'tuqr.{Hlltl AIIaN'Ierpa cBeroBoro

[flTHa 6o,ree qeM Ha 5 U,w tpOttCXOAtIT 6uC'rpoe [aAeHHe CI'IlHaJIa QOroyunOXn-
Te,'Ifl' B ro )Ke BpeNIr H3 SHr' 3, a nla4uo, rITo nprr II3IIIeHeHHH AJIHHbI BoJIHbI

cBeroBoro ryqKa Bcero Hi 2000 A, or 4200 Ao 6200 A, uaxcutlyN{ .rIyBcrBE-
Te,'iL,Hocu.I O3l'-79 cl,recrtrJrcfl Ha 2 il,u,. OuenIl4Ho, iITo oIITL{Mar'IbHbIii pasMep

cBeroBoto lqrua Ha QoroKaroAe AralrerpoM 4-5 1471 LJttt O3y-79 u 3-4 an
Arrs O3Y-64. , i
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A.[q HeKoroprtx QueuqecKux sa.qau (uarpuNrep, Ar'rfl lr3MepeH]rr npony-
cKaHr.rfl o6teKrHBcs, MoHoxpoMaropoB r{ Ap.) Heo6xo,qauo oro6part $oroyuuo-
xureJrb, uuercqufi n,'rolraAKy Qoroxalo4a Ar.raN{erpoM He r,reHee 3-5 nu, oqeHb
paBHoMepHyro no r{yBcrBr.rrer'IbHocrw. Ang, groro r,onoJrHfiTe,.'rbHo K Ha3BaHHbrM
Tr.rnaM Qoroyuuoxtre"reii 6u,ru ucc.lreAoBaHL,r 3oHHbre xapaKrepHcrr.rKH Ogy-15,
O3y-16, O3y-52, O3y-67 tz co,rHer{Ho-cJ'renoro QoroylrHoxr.rreJrs O3y-57 t4l.
I4g scex arurx SoroyusoxHre,reii rorbKo y oAHoro sK3eMnJrspa @3V-52 (ue
uersrpex) 6una uaiigeHa [r'rouaAKa Ha QoroxaroAe ArrarvrerpoM 5 .tt.u, [eHTp
xoropoli HaxoAr.rJrcfl s I .Mu or reoN.rerprrqecKoro ueHTpa Qoroxaro.qa H Koropafl
IiMeer HepaBHoMepHocrb tryBcrBrire,'rbHocru se 6o,ree + I 9'6. I,Is 1ecaru 3K3ei\r-
nrrpoB OOy-57 6rr.n nu6paH oArrH, uuemururi uroxraAKy yuamerpo*r 4 nn
c HepaBHoMepHocrbro 1 5ot'0.

Buuolur

3$$er<r r.r3MeHeHnr 3oHHbrx xapaKrepr4c'rrix Qoroynruoxrre,refi B pa3Hbrx
AJIIIHaX BOJIH IIpLIBOAIIT K TOMy, r{TO IIpI1I TOr{HtlX U3NIepeHHsX CneKTpa"lbHbIX
xapaKTeplrcrHx Qotoynlroxure,refi HyxHo cneqfiaJ'rbHo oroBaprrBarb pa3Mep
LI nOJIOXeHT{e CBeTOBOTO nrrrua ua Qoroxaro.qe. flprl MHorouBerHoil Qororrerpun
uenecoo6pa3Ho r{3Meprrb Kpr-rBy}o peaKrrr{rr ecero $orouerpa B ue,'roM, raK KaK
npx groM ycJIoBI4g 3acBerKr{ <D3V ro,{uo raKr.re xe, qro rr npu sa6nrcAeuusx
Ha reJrecKone. B roucrpyKur.rflx Soronrerpoa pa3Mep cBeroBoro rrflTHa Ha Qoro-
KaroAe @3V Aon>xen 6urr oflrr.rMar'rbHbrxr, a ryr{oK cBera, naAaioullui Ha Qoro-
KaroA, LIMerb Bo3MoxHo 6o,rrruyrc anepr),p]/. IIpu eronr, Hecl{orpfl Ha ro, rrro
MaKcIlMyM rlyBcrBr.rrerbuocru QoroKaroAa cNreuraercq B pa3Hbrx Ar'IHHax Bor'rH,
npaKT]IqecKu uerecoo6pasuo cQoxyc]rpoBarb caeronofi rroroK B eeoilempuqecrcufi
qeHmp Somorcamo1a @3V. 3ro ynpoutaer KoHcrpyKurto craKaua $oroyuHo-
xaTe,lq, I{oTopas 6lt o6ecne,IHJIa no!'rHy}o Bocnporr3BoAur\{ocTb rroJlox(eHHfl O3y.

Mafi 1969 r.
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